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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Anredbpa u Hadajia MaTeMaTU4YEeCKOTO
aHanu3a» 0a30BOTO ypoBHA M oOywaromuxcs 10—11 kmaccoB pa3paboraHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUA,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [IEJTOCTHOCTH OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN N3YUYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa n Hayaia MaTeMaTHYECKOTO aHAIHM3a» SBISETCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe CTapiied MIKOJbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECIeUMBAET HHCTPYMEHTANIBbHYIO 0a3y ISl HM3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHUE YyYalllUXCs Ha ypOBHE, HEOOXOIUMOM JUISI OCBOCHHUS
KypcoB WHGOpPMATHKH, OOIIECTBO3HAHMS, WCTOPWH, CIIOBECHOCTH. B pamkax
JAaHHOTO Kypca ydalluecs OBJaJIeBalOT YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOMU
HayK#, KoTopas GOpMyIUPYyeT CBOM JOCTHKEHHSI B MAaTeMaTHIeCKon (hopme.

Kypc anre6pbl u Hadaa MaTeMaTH4eCKOTO aHAIHM3a 3aKJIaIbIBAET OCHOBY JIJISI
YCIIENITHOT'O OBJIAJCHUS 3aKOHAMW (H3WUKH, XUMHUH, OHWOJOTHUH, TOHHMAHUS
OCHOBHBIX TCHJICHIIMA HKOHOMHUKH U OOIIECTBEHHON JKWU3HHU, TO3BOJISET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHHIMH H JIOTHYECKH CTPOTHUMH MaTEeMAaTHUYECKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJb30BaTh 0000IIEHNE U KOHKPETHU3AIMIO, aOCTparupoBaHue U
aHaJIOTHI0, GOPMUPYET KPEaTHBHOE M KPUTHUECKOE MBINUICHHE. B X01e n3ydeHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaldu3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIEJIeH peajbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMPHUPOJIE, HAyKe U B MCKYCCTBE, C BbLIAIOIIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaer 3HaUMTENBHBIM BOCIMUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcsl Kak 4epe3 y4eOHBI MaTepuan, CrocoOCTBYIOIUN (OpMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHMsI, TaK U dYepe3 CHelU(PHUKYy Y4UeOHOW IesATeNbHOCTH,
Tpebyromen CaMOCTOSITETILHOCTH, aKKypaTHOCTH, MPOIOJDKUTETHHOM
KOHIIEHTPAIIMN BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3yIIbTaT.

B ocHoBe Meromwku oOydeHus anreOpe W HadalaM MaTEeMaTHYECKOTO
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



Crpykrypa Kkypca «AureOpa W HadajJa MaTeMaTHYECKOTO aHaIu3a
BKJIIOUACT CIEAYIOUIUME COAEpXkKAaTeIbHO-METoANUYecKne JHMHUK: «Yucna wu
BbIUMCIEHUA», «DyHKIIMU U rpadukn», «YpaBHEHHUS M HepaBeHCTBa», «Hauana
MaTeMaTU4YecKkoro aHamusa», «MHoOxecTBa U JOruka». Bce OCHOBHbIE
COJIepKAaTEeNIbHO-METOJIMYECKUE JIMHUU U3YYalOTCS Ha NPOTSKEHUU JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA IPYr ApYyra U MOCTENEHHO
HACBIIAasACh HOBBIMU TE€MaMHM M  pazaenaMmu. JlaHHBI Kypc  sBIgeTcA
MHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSIET B cebe CoAep)KaHUE HECKOJIbKUX
MaTeMaTUYeCKUX AUCIUIUIMH: alredpa, TPUrOHOMETPHUS, MaTeMaTHUECKUI aHaIN3,
TEOpUsi MHOKeCTB M 1p. Ilo mMepe Toro kak ydvamuecsi OBIaJeBalOT BCE Oolee
MIMPOKMM MAaTEMaTUUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEpILIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYI0 MOJENb pPealbHON
CUTyallud, TPUMEHSATh 3HAHUSA, NOJyuYeHHble B Kypce «Anrebpa M Hauaia
MaTEMATUYECKOTO aHAJIN3a», Ul PELIEHHs] CaMOCTOSITENbHO CHOPMYIUPOBAHHOM
MaTEeMaTUYECKOM 3a7aui, a 3aTeM MHTEPIPETUPOBATH MOJIYYCHHBIN pe3yibTarT.

CopnepxarenbHo-MeTOoAMYECKas TUHUS «HuCna ¥ BBIUMCIECHUS 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HayaToO B OCHOBHOM IIKoje. B crapmieil mkosne ocoboe BHUMaHHUE YJIensieTcs
(OpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHbIX (OPM 3amuCU JIEWCTBUTEIBHOTO 4YHUCIA, yMEHHE
palMOHAIbHO BBINOJHATh ACMCTBUA C HHMMHM, JelaTh TPUKUAKY, OLEHUBATh
pe3ynpTaT. OOydaromuecs MOTYYarOT HABBIKM MPUOIMKEHHBIX BBIYUCIICHUH,
BBIIIOJIHEHUS JEHCTBUM € 4YHMClIaMu, 3alUCaHHBIMH B CTaHIApTHON Qopme,
UCMOJIb30BaHMsI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKEHUM.

JIuansa «YpaBHEHMsI U HEPABEHCTBA» PEANU3YETCs] Ha MPOTSHKEHUU BCETO
oOyueHus B cTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasJene MporpaMMbl
OPEeyCMOTPEHO PELIEHUE COOTBETCTBYIOUIMX 3aaadu. OOyuaroliuecs: OBIaJI€BalOT
pa3IMYHBIMU METOJAMM pPELICHUs LEJbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
[OKa3aTeNbHbIX, JOrapupMUYECKUX U TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucteM. [lonydeHHble YMEHUS UCTIOIb3YIOTCS IPU UCCIIEIOBAaHUU
(YHKIMI C MOMOIIBIO MPOU3BOIAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad U 3aj]ad Ha
HaxXOKJIeHWe HaumOOJbIINX M HAUMEHbIIWX 3HaueHud QyHkuuu. [lanHas
coJepkaTesibHas JMHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHUI
BBIMOJHATh pacu€Thl 1Mo QopmyiaMm, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPpalMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHMM, a TaKKe BBIPAXKECHUH,
COJIepKaIllMX CTENeHU U Jorapumsbl. braromaps uzydeHuio anredpandeckoro
Marepuaja  IPOUCXOJWUT  JAJIbHEHIIEe  pPAa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS Y4YalIuXcs, (QOPMHUPYIOTCS HABBIKM JEAYKTHBHBIX
paccyxneHud, pabOTBl ¢  CHUMBOJBbHBIMH  (opmamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCHMOCTEH B BHJIE PABEHCTB M HEpPABEHCTB. AirebOpa
npeaygaraeT 3(QQEKTHUBHbIE HWHCTPYMEHTBI [UIsl PELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIIHO JIEMOHCTPUPYET CBOM BO3MOXKXHOCTU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToanueckass JinHUA «DyHKUMM W rpa@uKu» TECHO
NEPEIUIeTaeTCs C IPYTUMU JJMHUSAMHU Kypca, TOCKOJIBbKY B KAKOM-TO CMBICIIE 3a1a€T



ITOCJIEA0BATENBHOCTD W3Yy4YECHHUS Marepuana. N3yuenne CTEIIEHHOM,
MOKAa3aTeNbHOM, JIorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (DYHKIMI s pelieHus 3a1ad U3 ApPYruxX y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM aHAJINA30M,
TaK U C PEIICHHEM YpaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oomblioe BHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpa)kaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3IUYHBIMUA BEJIUYMHAMH, MCCIIEOBaTh MOJyYEHHbIE (YHKUUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepxKaTeIbHON JIMHUU HalleJeH Ha pa3BUTHE YMEHHI
M HABBIKOB, IMO3BOJISIOIIMX BbIPAXATh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHOW. Ero uzydenue
CIIOCOOCTBYET ~ Ppa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHATIOTHH.

ConepxarenbHas nuHus «Havanma MareMaTH4ecKOro aHajan3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX O0YYalOUIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh UCCIEAOBATH U
cTpouTh Tpaduku (QYHKIMH, oOmpeAensaTb WX HaWOONbIINE W HaUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHus1 mpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMS MAaTEMAaTHUYECKUX MOJIEJIEd pealbHBIX CUTYalUH,
HAXOXKJICHHS] HAWJIy4llEero pElIeHUs B NPUKIAJHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBLHO-JIOTMUYECKOT0 U KPEaTUBHOTO
MBIIIJIEHUS,, (QOPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKAd B Hayke, TeXHUKe M wuckyccTtBe. OOydyaromyecss y3HaKOT O
BBIJAIOIIMXCS PE3YIbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUA MATEMaTUKH KakK
HAyK{, U UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKas TUHUSA «MHOKECTBA U JIOTUKa» B OCHOBHOM
NOCBAILLIEHA  3JEMEHTaM TEOPHUM  MHOXKECTB. T€0pPEeTUKO-MHOKECTBEHHBIE
IPEACTABICHUS MPOHU3BIBAIOT BECh KypC LIKOJBHOM MAaTEMATHKU W MpPEAararoT
HamboJee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONINI BCE pa3esibl MAaTEMAaTUKH U €&
IIPWIOKEHUH, OHH CBSI3bIBAIOT Pa3Hble MATEMATHUYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. Ilo3tomy BakHO AaTh BO3MOYKHOCTBH IIKOJBHHUKY ITOHUMAaTb TEOPETUKO-
MHO>XECTBEHHBI SA3BIK COBPEMEHHOM MAaTeMaTHUKH W HCIOJIb30BaTh €ro Ui
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AurebOpa M Hayaja MaTEMaTU4YECKOTO AHAIN3a» MPUCYTCTBYIOT
TAK’)K€ OCHOBBl MAaTEMaTHMYECKOIO  MOJEIMPOBAaHUSA, KOTOPBIE IMPU3BAHBI
copMUpPOBaTh HABBIKM MTOCTPOCHHUS MOJIENIEH peallbHbIX CUTYallUi, UCCIIETOBAHUS
TUX MOJEJIEH C MOMOIIBI0 anmnapara ajreopsl 1 MaTeMAaTHYECKOro aHalIu3a |
MHTEPIpPETANNA MOJTYYEHHBIX PE3yJNbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIN
13 Pa3Jeao0B IIPOrpaMMBl, IIOCKOJIBKY BECh MaTe€praj Kypca IUPOKO UCIIOIb3YyETCs
JUISL pellieHusl MPUKIAIHbIX 3a/1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 33724
yyaluecs pa3BHBAIOT HAOIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, MCIOJIb30BaTh AHAJIOIHI0, 0000IIATh W KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh MO (DOPMUPOBAHUIO HABBIKOB PELIEHUS NPHUKIAJIHBIX



3a/lay OpPraHMU3yeTcs B MpOLecce M3Y4YEHUsl BCEX TeM Kypca «Anredpa U Havaia
MaTE€MaTUYECKOTO aHAIHU3a».
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B y4yeOHOM miaHe Ha M3y4deHHUE Kypca ajreOpbl U HadaJl MAaTEMATHYECKOIO
aHaju3a Ha 0a30BOM YpoBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemto B 11 kmacce, Bcero 3a aBa roma oOydeHuss — 170 yacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie yncia. OOBIKHOBEHHBIE U JACCATUYHBIE IpPOOU, MPOILICHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoOu.  ApudmeTndeckue  onepamud  C
palMoHaIbLHBIMU YHUCIIaMH, TIPE0Opa30BaHMs YUCIOBBIX BhipakeHui. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]ad W3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaIbHOMU KU3HH.

JleficTBUTENbHBIE 4YHMCHA. PalnMOHanbHBIE W UPPALMOHAIBHBIE YHUCJIA.
ApudmMeTndyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA PEe3yIbTaTa BEIYMCIICHUI.

Crenmenp ¢ uensiM mnokasarenem. CranpaptHas  ¢opMa  3amucu
JelcTBUTENbHOrO yHucna. Mcrnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3aJad M MPEACTaBICHUS
JIAHHBIX.

ApudpmeTrnyeckuii  KOpeHb  HaTypajJbHOW  cremeHu.  JlelcTBus ¢
apupMETHUYCCKUMU KOPHIMHU HATYPaJIbHOUW CTEIIEHHU.

CuHyc, KOCHHYC U TaHT'€HC YHMCIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelIeHUE HEPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoObl 3amanus ¢GyHKuud. [paduk ¢yHknuu. B3anmuo
oOpaTHbIe (PYHKITHH.

OO6mactp omnpeneneHus 1 MHOXKECTBO 3HaueHn GyHKuu. Hymn ¢yHKImm.
[TpomesxyTku 3HaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast pyHKLHS C HAaTypaJIbHBIM U LIENbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduK KOpHS N-OW CTEMEHHU.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEICIICHUE TPUTOHOMETPHUYECKUX
(GyHKIHI 4MCIIOBOTO apTryMEHTA.

HayvaJyia MaTeMaTH4Y€CKOI0 aHAJIHM3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHusl MIOCJIE€I0BATCIILHOCTEH.
MOHOTOHHBIE OCIIE0BATEIBHOCTH.



ApudmeTndeckas 1 reoMeTprudecKkasi mporpeccun. beckoHeuHo yObIBaroIas
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH T€OMETPUUECKOM
nporpeccun. @opMyna CIO0XKHBIX NPOLEHTOB. VcCronp3oBaHKWE MPOrpeccud s
peLIEHUs PeaAIbHBIX 3aJa4 IIPUKJIIAJTHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

MHokecTBO, omnepainuu HajJ MHOxkecTBaMH. [{uarpammbl Diinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OIMCAHUS pPealbHbIX
MIPOIIECCOB U SIBJIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BbIYMCICHUS

Harypanbnsbie u uensie uncina. [IpuzHaku 1eIMMOCTH LENIbIX YUCE]T.

CreneHb ¢ palMoOHabHBIM TTOKa3aTesneM. CBOMCTBA CTETEHHU.

Jlorapudm uncina. JlecssTHUHBIC U HATYpaIbHbIE JIOTapU(MBI.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHUM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEPKAIIUX CTENEHW C palMOHATBHBIM
MIOKa3aTeNEM.

IIpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

Cucrembl IMHEWHBIX ypaBHEHUN. PellleHne npukiaaHbIX 33/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHHUI U1 HEPABEHCTB.

[IlpumeHeHne  ypaBHEHUW, CHCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3IUYHbIX O0JacTel HAYKH W peajbHOU
AKU3ZHU.

DOyHKUNH U TPaPUKH

Oynkuus.  I[lepuogmveckue  ¢GyHkuu. [IpoMeXKyTkM MOHOTOHHOCTH
¢bynkimu. Makcumymbl U MUHUMYMBbl (QyHKImu. Hawmbonbiiee u HanMeHbIee
3HaueHre (QYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMHN, X CBONCTBA U TpaduKy.

[TokazarenbHas u morapupmMuydeckasi yHKIIUU, UX CBONCTBA U Tpaduku.

Hcnonp3oBanue rpadukoB QPyHKIMI 7151 pelieHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKIUNA 7S HCCIETOBAHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpPhIE BO3HUKAIOT MPHU PEIICHWU 3a/ad M3 APYTHX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie pyHkiuu. Metoq nHTEpPBAIOB ISl PEIICHUSI HEPABEHCTB.

[IponsBognas dyHkumu. I'eomerpuueckuii W (QU3WYECKUM  CMBICT
MIPOU3BOJHOM.



[IpousBoaHble  31eMeHTapHbIX  (QYHKOUHA. DOpMysbl  HAaXOXKIEHUSA
MIPOU3BOIHON CYMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IprmMeHeHue Mpon3BOJHON K MCCIEA0BAHUIO (PYHKIIMH HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenne HauOoNbIIero 1 HAaMMEHbIIET0 3HaYeHUs! PYHKIUU Ha
OTpE3Ke.

[IpuMeHeHne TPOU3BOAHOM JIsI HAXOXKICHHUS HAWIy4dllIero pelIeHHs B
NPUKIAJHBIX 3ajJayax, A OIPENCIIEHUs CKOPOCTH IpoLecca, 3aJaHHOIo
(dopMyIoi niaK rpaduKoOM.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wurerpan, ero reomerpuyeckuit u (¢u3uveckudl cmbichl. Beruncnenue
uHTerpana no ¢popmyne Hetorona—JleitoHuna.



IINTIAHUPYEMBIE PE3YJIBTATDI

OcBoenne yueOHOTO mpeamera «MaTemaTuka» JOKHO O0O0eCreyuBaTh
JIOCTH>KEHUE Ha YPOBHE CpelHero o011ero o0pa3oBaHus CISAYIONIUX JMYHOCTHBIX,
MeTaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpPaMMbl Y4eOHOTO TpeameTa
«MatemaTuka XapaKTepHU3yITCs:

['paxx1aHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO  TpPaXJAAHCKOW  MO3UMLIUM  OOYyYalomierocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO 4JIeHA POCCHUMCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUUYHBIX CTPYKTYD, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTpuoTHYECKOS BOCIIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON T'PAKIAHCKON UIECHTUYHOCTHU, YBAXKCHHS
K TIPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTIKEHUSAM POCCUHUCKUX MATEeMaTUKOB M POCCUHUCKON MaTeMaTU4eCcKOn
IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTHXKEHUM B JPYrUX HayKaX, TEXHOJOTHSX,
chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSI:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKCHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYyIIero.

DCTETUUECKOS BOCIIUTAHHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYas ICTETUKY MATEMAaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCTIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

PU3NYeCKOEe BOCITUTAHKUE:

c(hOpMHUPOBAHHOCTBHIO YMEHHUS TIPUMEHATh MAaTeMaTHYeCKUE 3HAaHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BOCIIMTaHHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHWEM IIEHHOCTH TPYIOIIOOHS; UHTEPECOM K
paznuyHbIM  chepaM  NMPODECCHOHANBHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKONW U €€ MPWIOKCHUSMH, YMEHHEM COBEpPIIAaTh OCO3HAHHBIH BHIOOD
Oynyme mnpodeccud W peaaru30BbIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTE€MaTH4YeCKOMY OOpa30oBaHUIO U




CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUYEeCKON HaMPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJBTYPhl, MOHUMAHUEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATIBLHOMN
Cpelbl, OCO3HAHMEM TJ00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOlJieM;
OpUCHTAIlMEN Ha MPUMEHEHHWE MaTEeMaTHMYEeCKUX 3HAHUWU sl pelieHus 3aaad
B 00JIaCTH OKpY’KaloIlIel cpebl, IUIAHUPOBAHUS TOCTYIIKOB U OICHKH UX
BO3MOJKHBIX MTOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl.

ILleHHOCTH HAYYHOI'O MO3HAHHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKH, MOHUMaHHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATAloB ¢
pPa3BUTHS M 3HAYMMOCTH Ui Pa3BUTUS IUBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JIESATEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMBbI y4eOHOro mpeaMera
«MaremaTuka» XapakTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMUY, YHUBEPCANbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1) VuueepcanvHvie  no3nasamenvHuwle  Oelicmeus, — 0becneuusarom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA  OKpyJcalowje2o  Mupa,  NpUMEeHeHue  J102UYECKUX,

uUccie008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble JIOTHYECKHE ICUCTBUA:

o BBISBISATE WM XapaKTEepU30BaTh  CYHICCTBEHHBIE  MPHU3HAKH
MATEMaTUYECKUX  OOBEKTOB, TOHSITHM, OTHOIICHUNA MEXKIY TIOHSATUSIMU,
dbopMynHpoBaTh OMpeneNeHUs MOHATUI; YCTaHABIMUBAThH CYIIECTBEHHBIN MPHU3HAK
Kiaccu(uKanuu, OCHOBaHUA [JIi OOOOIIEHWS W  CpaBHEHUS, KPUTEPHUH
MIPOBOJUMOTO aHAJIN3a;

o BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHbIE;
o BBISIBJISITH  MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U

npotuBopeursi B (hakTax, MAaHHBIX, HAOMIOACHUSX W YTBEPXKACHUSIX; MpPEIIararh
KPUTEPUU JJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

L4 ACJIaTb BbIBOAbLI C MCIIOJb30BAHNCM 3dKOHOB JIOTHUKH, ACAYKTHBHBIX H
WHAYKTUBHBIX YMOSaKJ]IO‘—ICHI/II\/'I, YMOBaKJHOIIeHI/II\('I I10 aHaJIOI'nu,
L4 IIpOBOAUTD CaMOCTOATCIIbBHO JOKa3aTCJabCTBA MAaTEMATHYCCKUX

yTBEpPXKIEHUU (TpsiMble W OT TMPOTUBHOrO), BBICTpAUBATh APTYMEHTAIIHIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXIEHUS U
BBIBO/JIBI;



o BBIOMPATh CIIOCOO pelieHus: yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peLIeHUs, BbIOMpaTh HaumboJee MNOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble nccaea0BaTeNIbCKUE IEUCTBUS:

o UCIIOJIb30BaTh  BOMPOCHl KAK  MCCIENOBATEIbCKUA HMHCTPYMEHT
MO3HaHUs; (HOPMYIUPOBATH BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUYUE, POOIEMY,
YCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

o OPOBOAUTH  CAMOCTOSITENIbBHO  CIUITAHUPOBAHHBIA ~ 3KCHEPHUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBbeKTa,
ABJICHUS, TIpOIlecca, BBISBICHUIO 3aBUCUMOCTEH MeXay OOBbEeKTaMH, SIBICHUSIMHU,
IpOLECCAMU;

o CaMOCTOSITeIbHO  (popMyupoBaTh OOOOIIEHUST ¥  BBIBOABLI  TIO
pe3ynbrataM  NpPOBEIEHHOTO  HAOJIOJEHUs,  HCCIEOBaHHUS,  OLICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIECHUH;

o IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGota ¢ nndopmarmeii:

L4 BBISIBIIATH J]G(i)I/IIII/ITI)I I/IH(i)OpMaIII/II/I, JaHHBIX, H€06XOIII/IMBIX JJIA
OTBCTA HA BOIPOC U IJIAA PCIICHUA 3ada4U,
L BBI6I/IpaTI> I/IH(l)OpMaHI/IIO N3 HUCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,

AHAJIM3UPOBATD, CUCTCMATU3UPOBATH )41 HHTCPIIPECTUPOBATH I/IH(bOpMaHI/IIO
Pa3JIMIHBIX BUA0OB U (1)OpM MpCaACTaBJICHUA,

o CTPYKTYypUpOBaTh HH(MOPMANHIO, TPEIACTABIATh €€ B Pa3IUIHBIX
dbopmax, WILTIOCTPUPOBATH TPaQUICCKU;

o OLICHWBATh  HAA&KHOCTL  WHPOPMAIMU 1O  CAMOCTOSATEIHHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KoMMYHUKamueHwle Oelicmeusi, 00ecneuusarom
CcPOpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOWUXCSL.

Oburenue:

o BOCIIPUHHMATh W (OPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C

YCIOBUSIMH U TIETISIMH OOIICHUS;, SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3peHUs B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJY pEIICHUs
3a7a4i, KOMMEHTUPOBATh MOJYYEHHBIH pe3yiIbTaT;

° B X0Je 0OCYXXIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEeMbI, IPOOJIEMBbI, peIIaeMOM 3a/1auM, BbICKa3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK
PEIICHUS; COTMOCTABIATh CBOU CYXICHUS C CYXISHUSIMU JPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jIU4YMe U CXOJICTBO TO3HUIMHM; B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

° MPEJCTABIATh  pPE3yJbTaThl  PEIICHUA  3aJaud, OKCIIEPUMEHTA,
HCCIICIOBAHUSI, TMPOEKTAa; CaAMOCTOSTEIbLHO BHIOMpaTh (OpMaT BBICTYIUICHHUS C
y4ETOM 3aj1a4 MPE3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

CoTpy/ITHHMYECTBO:




o NOHMMAaTh W  HWCIOJb30BaTh  IPEUMYIIECTBA KOMaHJHOM U
WHIUBUAYAIbHOM pabOThl NpH pPEIIeHUM Y4YeOHBIX 3aJay; MNPUHUMATH IEJb
COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATh OPraHMU3aLMI0 COBMECTHON padoThI,
pacnpenensaTe BUAbl padOT, JAOroBapuUBAThCs, OOCYKIATh MPOLECC M PEe3yJbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

o y4acTBOBAaTh B TPYMIOBBIX (opmax padoTel (0oOcyxaeHus, oOMeH
MHEHHUH, «MO3TOBbIE€ IITYPMbD» U HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJMHUPOBATh CBOW JEUCTBUS C APYIrMMH 4YiI€HAMH KOMAHJIbl; OLIEHUBATD
KaueCcTBO CBOEro BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

3) Vuusepcanvnvie  pecynamuenwvie  Oelicmeus, obecneuugarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuzanus:

o COCTaBIIATh IUIAH, QJITOPUTM pELIEHUs 3aJayd, BBIOUPATH CIOCOO
pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBAaTh M KOPPEKTUPOBATH BapUaHThl pEUICHUH C YYETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTpOJIb:

o BJIa/IETh HABBIKAMHM T[103HABATENBHOU pedJeKcud Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIS TMpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a/1a4u;

o NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEIICHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
JTAHHBIX, HAMIEHHBIX OITNOOK, BRISIBJICHHBIX TPYAHOCTEH;

o OIICHMBATh COOTBETCTBHE DPE3yJIbTaTa LIENW U YCIOBHSIM, OOBACHSTH
NPUYUHBI TOCTHXKCHHS UM HEJOCTUKEHUSI PE3yJbTaTOB JCSITEIIbHOCTH, HAXOAUTh
omwuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATHI

OcBoenue yaeOHOTO Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHATN3ay
Ha YpOBHE CpeaHEero o0mero oopa3oBaHHs TODKHO 00ECIeYnBATH JTOCTHIKCHHUE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TOHATUAMHU: PAlMOHAIBHOE U JICMCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHASI M JICCATUYHAS IPOOb, MPOIICHTHI.

BeimonHsaTe  apudMeTHUYECKHME ~— ONepalud ¢ palMOHAIBHBIMH |
JICUCTBUTEIBHBIMHY YHCJIAMHU.

BeimonHATh TpuOIMKEHHBIC BRIUMCICHHUS, UCTIONB3Ys MPaBUIa OKPYTJICHUS,
JleJIaTh IPUKUJIKY U OLIEHKY Pe3ybTaTa BHIYMCICHUN.

OnepupoBaTh MOHSATHUSIMHU: CTEIEHb C LEIBIM MOKa3aTeaeM; CTaHIapTHas
dbopMa 3amuMcu JACHCTBUTEIBLHOIO YHCJIA, KOPEHb HATypajJbHOM CTEIECHH;



WCIIOJIb30BaTh MOAXOAINYI0 (hOPMY 3alTUCH ACHCTBUTEIBHBIX YMCEN JIJISl PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPECTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAaHT'€HC MPOU3BOJILHOIO YyIJa;
MCIIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO yIila yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUS ¥ HEPABEHCTBA

OnepupoBaTh TOHSATUSAMH: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palroHaIbHOE, UPPAMOHAIPHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BrinonHsaTh npeobpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUM U peliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHusl IEIbIX, pallMOHATBHBIX M HPPAlMOHATIBHBIX
BBIDOKEHUH W permiaTh  OCHOBHBIE  THUIBI  IEJBIX, palMOHAIBHBIX H
UPPALMOHAIILHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMeHsTh, ypaBHEHUS W HEPABEHCTBA IJIsA PEIICHUS MaTeMaTHUYEeCKUX
3a/1a4 U 3a71a4 U3 Pa3IuYHBIX 00JIaCTel HAYKU U PeaTbHOM KU3HH.

MopaenupoBaTh peajibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIDOKCHUS, YpaBHEHHUs, HEPABEHCTBA I10 YCJIOBHIO 3a7adyH, KCCIEI0BATh
MIOCTPOSHHBIC MOJICTU C UCIIOJIh30BAHUEM allapara aareophl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUAMH: (QYHKIIHS, CIOCOOBI 3ajaHusl (PYHKIIMH, 00JaCTh
OTpeJICICHUs] M MHOXKECTBO 3HaueHUU (yHKuH, rpaduk (QYHKIUU, B3aUMHO
oOpartHble (QYHKITUH.

OnepupoBaTh TMOHATUSMH: UYETHOCTh W HEUYETHOCTh (YHKIUHU, HYIU
(GYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonws3oBaTh rpaduku GyHKIHMHN 111 peIICHUs] YPaBHCHUH.

Crpouth 1 yuTaTh rpaduku JUHEHHON (YHKIIUH, KBAAPATHIHON (yHKIINH,
CTENIEHHOW (DYHKITUH C IIEJIBIM TTOKa3aTeJIeM.

Ucnonb3oBate rpaduku GYHKUANA I8 HMCCIEAOBAHHUS MPOLIECCOB H
3aBUCUMOCTEH MPHU pEIICHUH 3a7a4 U3 APYTUX YYEOHBIX MPEAMETOB U PEabHOMN
KU3HU; BBIpAXXaTh (POPMYIIaMH 3aBUCUMOCTH MEXKITY BETUIHHAMH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh TOHITHSIMHU: TOCIEIOBATEIBHOCTh, apu(pMETHYEeCKass U
reOMETpHUYECKask MPOTPECCUM.

OnepupoBaTh TOHATUSMHU: OECKOHEYHO YOBIBAIOIIasi TeoMeTpHYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH TreOMETPUIECKON TTPOTPECCHH.

3aiaBaTh MOCIEA0OBATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOrPECCHUM ISl PELLICHUS
peanbHbIX 3a7]a4 IPUKIAJHOTO XapaKTepa.

MHo:xecTBA U JIOTMKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEpALIMK HaJl MHOKECTBAMHU.

Hcnonp3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar sl  ONUCAHUS
peanbHbIX MPOLIECCOB M SIBICHUM, NPU PEHICHUU 3a7ad U3 JPYyrux Yy4eOHBIX
MPEAMETOB.



OnepupoBaTh  MOHATUSAMU:  ONpENEIEHUE,  TEOpeMa,  CIIEJCTBUE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: HATypalbHOE, LEJIOE€ YHUCIO; HCHOJIb30BAThH
MPU3HAKHU JIEIUMOCTH LIEJIBIX YKCEII, PA3JI0AKEHUE YUCIA HA MPOCTHIE MHOXUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHSMHU: JIoTapudM UUCIIa, JECATUYHBIE U HATypaJbHBIC
Jorapugpmsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpumensTh CBOMCTBA CTENEHW sl  TpeoOpa3oBaHUs  BBIPAKECHUI;
ONEpPUPOBATH MOHATHSIMH: TMOKA3aTEIBLHOE YPaBHEHHWE M HEPABEHCTBO; PEIIATH
OCHOBHBI€ THUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BrimonHsaTe mpeoOpa3oBaHMs BBIpAKEHUN, COAEpKAIIUX JIOTapu(Mmsl;
OTIEPUPOBATH MOHATUAMU: JOTApU(PMUUIECKOE YpaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonuth penienust npocTeUIInX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CHCTEMA JIMHEHMHBIX YPABHEHUUN U €€ pEIICHHUE;
UCITIOJI30BATh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a1a4.

HaxonuTh pelieHus: NpoCcTEUIINX CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBath pealibHbIE CHUTyalldd Ha $3bIKe ajreOpbl, COCTaBISATh
BBIPDA)KCHUS, YpPaBHEHHS, HEPABEHCTBA U CHUCTEMbl [0 YCJIOBHUIO 3aJlayH,
UCCJIEIOBATh TOCTPOSHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa aireOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TepuoaAnuYecKas  (YHKIHUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMM, TOUYKH JKCTpeMyMa (yHKIHUHM, HaubOojblee U
HauMEHbIIIee 3HAYCHHS (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
UCCIeI0BaHus (PYHKITNH, 3aJJaHHOU rpaduKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3aTEIBHOU, JTOTapuhMUUECKON U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX Ha KOOPJAWHATHOM TUIOCKOCTH H
HCIOJIB30BATH ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHON TJIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHUN
Y UCTI0JI30BaTh UX JJIsl PEIICHUSI CUCTEMBI JMHEUHBIX YPaBHECHUM.

Ucnonp3oBate rpaduku (QYHKOWA IS UCCICAOBAHHUS MPOILIECCOB M
3aBUCUMOCTEH U3 IPYTUX yUECOHBIX AUCIUTLIHH.

Hayajia maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATHIMU: HETIPEPHIBHAS (DYHKIHS; TPOU3BOIHAS QYHKITUN;
HCIIOJIb30BaTh FT€OMETPUUECKUMN U (PU3NUECKUN CMBICI MPOU3BOJAHON AJIsSI PEIICHUS
3a7a4.

Haxonute  mpou3BOJHBIE  3JEMEHTApHbIX  (QYHKIHHA,  BBIYHUCIATH
MIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.



Hcnonb3oBaTh  MPOM3BOAHYIO  JUJIl  HMCCIENOBaHUS  (PYHKIUMU  Ha
MOHOTOHHOCTb W OJKCTPEMYMBI, NPUMEHATH pPE3YJIbTAThl HMCCIEAOBaHUA K
MOCTPOCHUIO IPaUKOB.

Hcnonp30BaTh NPOWU3BOAHYIO UISI HAXOXKACHUS HAWIYUYLIErO pPELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHSAMHU: MepBooOpa3Hass M MHTErpan; I[OHUMATh
reOMETPUYECKU U (PU3UUECKUIN CMBICI HHTErpaa.

Haxonute nepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIUN; BBIYUCISATH UHTETpal
o ¢popmyine Hororona—JleiiOuura.

Pewats npuknanHele 3a1a4d, B TOM YHCIIE COUUAIBHO-3KOHOMHYECKOIO U
(u3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOT0 aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
| KosunyecTBo yacos
N HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI JJICKTPOHHEIE (L PPOBKIC)
n/n P poTP Bcero Kourpoampie || Tpaxruieckue o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 MHOK€eCTBa pallHOHAJIBHBIX U JIEUCTBUTEIbHBIX YHCEIL. 14 1
ParmonanbHbIe ypaBHEHUS! 1 HEPAaBEHCTBA
‘ 2 Hd)yHKuHH u rpaduku. CTeneHs ¢ LeabIM NoKa3aTeseM || 6 || H H ‘
3 Apudmernueckuit KopeHb n—oi cteneHu. VppannonanbHbie 18 1
YpaBHEHHS U HEpaBEHCTBA
‘ 4 Hq)opMynLI TPUTOHOMETPUU. TPUrOHOMETPUYECKUE YPABHEHUS || 22 || 1 H H ‘
‘ 5 HHOCJ‘IGILOBaTeJ'II)HOCTI/I Y NIPOTPECCUU || 5 || H H ‘
‘ 6 HHOBTOpeHI/Ie, 000011IeHNe, CHCTEMAaTU3alMsl 3HAHUH || 3 || 1 H H ‘
| OBLIEE KOJIMYECTBO YACOB IIO IPOTPAMME | 68 || 4 [ 0 I |
11 KJIACC
| KoJinyecTBo yacos |
N HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI JUICKTPOHHEIE (HPPOBLIC)
/o pa3n porp Beero Konrtposasnsbie || IIpakTuyeckne 06pazoBaTeLHBIE Pecypehl
padoTbI padoThI
1 CreneHb ¢ palMoHaIbHBIM NOKa3aresneM. [lokazarenbHas 12 1
¢ynkuus. Iloka3arenbHble ypaBHEHUSI U HEPaBEHCTBA
5 Jlorapudpmuueckas Gynxuus. Jlorapupmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
3 Tpuronomerpuyeckue GyHKIUU U UX IpadUKH. 9 1
Tpuronomerpuyeckrue HepaBeHCTBA
‘ 4 HHpOI/IBBOI{HaS{. ITpumeHeHne npon3BOaHON || 24 || 1 H H




KoaunyecTBo 4acoB

N HanmenoBaHme pa3aesioB U TeM NPOrpaMMbl Kontpoasnsie | IIpakTuueckue JJICKTPOHHEIC (I PPOBLIC)
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
‘ 5 HI/IHTeraJI Y €r0 IPUMEHEHHUS || 9 || H H ‘
‘ 6 HCHCTeMH ypaBHEHHI || 12 || 1 H H ‘
‘ 7 HHaTypaanHe U 1eJIble Yuciia || 6 || H H ‘
‘ 8 HHOBTopeHHe, 000011eHre, cucTeEMaTH3aIis 3HAHUI || 18 || 2 H H ‘
| OBHIEE KOJJMYECTBO YACOB IO IPOTPAMME || 102 || 6 I 0 | |




IHOYPOYHOE INVTAHUPOBAHHUE

10 KJIACC
| KoJymmyecrBo yacos ‘
Ne Tema vDoOKa K o Mara DJIeKTpOHHbIe LN poBbIe
n/n P Beero|| -OHTPOIALHBIC! LIPAKTHICCKUC || 3y yenms || 06pasoBaTeanHbIe pecypebl
padoThI padoTsbI
1 MHO0XecTBO, OIepauuy HaJ MHOKeCTBaMu. J(narpaMmsl 1
Ditnepa—Benna
2 Panunonansabie unciaa. OOLIKHOBEHHEIE U AECITUYHEIE 1
IpoOu, MPOLEHThI, OECKOHEYHBIE EPUOAUUECKUE APOOU
3 Apudmernueckue onepanuu ¢ paloHaIbHBIMU YHCIaMH, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAXKEHHIMA
[Ipumenenne npoOeii ¥ MPOLICHTOB ISl PEIICHUS 1
4 |mpuKIaJHBIX 337a4 U3 PA3IMYHBIX OTPACIIe 3HAaHUHU U
peanbHOM KU3HU
[Ipumenenue qpobeii ¥ MPOLEHTOB ISl peIIeHUs 1
5 |[mpuKiamHBIX 33724 U3 pa3IMYHbIX OTpaciiel 3HaHUuN 1
peanbHOM KU3HU
5 JleiicTBuTenpHbIe Yncna. PanonanbHble U HppalMoHanbhbie| 1
qucna
‘ 7 ‘ApI/I(bMeTI/I‘IeCKI/IC OTepally C IeHCTBUTEIbHBIMU YHCIAMHU || || “ H H ‘
8 [TpuOnmkEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, 1
MIPUKHUIKA U OI[EHKA Pe3yIbTaTa BEIYMCICHUI
‘ 9 HTO)KI[GCTB& U TOXJECTBEHHBIE MPEOOPa30BaAHUS || 1 || H H H ‘
‘ 10 HYpaBHeHI/Ie, KOpPEHb YPaBHEHHS || 1 || H H H ‘
‘ 11 HHepaBeHCTBO, pellleHne HEPAaBEHCTBA || 1 || H H H ‘
‘ 12 HMCTO,Z[ HWHTEPBAJIOB || 1 || H H H ‘




n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

Konrpouasnsbie|| [IpakTnyeckue
padoTsbI padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

13

Pemenue nenbix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

14

KonTpouabHas pa6ora no teme '"MHoxkecTBa
PALMOHAJILHBIX U 1eHCTBUTEIBLHBIX YHCEJI.
PanunonajbHble ypaBHeHHsI M HePaBeHCTB"

15

OyHK1Ms, crocoObl 3aganus GyHkuuu. BzaumHo obpaTHbie
byHKIIAN

16

I'paduk pynkiuu. O61acTh ONpeneneHus: © MHOKECTBO
3HaueHud ¢pynkuuu. Hymu ¢pynkuun. [IpomexyTku
3HAKOIOCTOSIHCTBA

117

‘qéTHI)Ie 1 Heu€THBIC (PyHKIINH

18

Cremnenb ¢ nenbM nokasareneM. CtanmaptHas Gopma
3aMnMcy JeMCTBUTENHHOTO YHCIia

19

Hcnons3oBanue moaxoasamieii GopMbl 3amiucu
JNEHUCTBUTEILHBIX YHCET IS PEIICHHS TPAKTHYCCKUX 3a1a4
Y TIPEACTABJICHUS JaHHBIX

20

CrenenHas ¢GyHKIMS C HATypaJIbHBIM U LIEJBIM
nokazateneM. E€ cBolicTBa u rpaduk

21

‘ApI/I(bMeTH‘{eCKI/Iﬁ KOpEHb HATypaJbHOU CTENEHU

|

|

122

‘ApI/I(bMeTH‘{eCKI/Iﬁ KOpEHb HATypaJbHOU CTENEHU

|

|

23]

‘CBOﬁCTBa apu(pMeTHYECKOro KOpHs HaTypajIbHOU CTENEHU

4]

‘CBOﬁCTBa apu(METUYECKOTO KOPHS HaTypaJbHOU CTETIeH!

|

|

125

‘CBOﬁCTBa apu(pMETUYECKOTO KOPHS HaTypaJIbHOU CTETIEHU

|

|

126

‘Z[eﬁCTBI/I;I C apu(PMETUUYECKUMHU KOPHIMU N—OH CTETIeHU

127

‘I[eﬁCTBHH C apU(PMETHUYECKUMHU KOPHIMU N—OH CTETIEHU

R~~~

|




Ne

o/ Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

‘ 28 HI[GﬁCTBI/I?I C apu(METUIECKUMHU KOPHIMH N—Oi CTETIEHU

‘ 29 H)leI?ICTBHsI ¢ apu(pMETHYECKUMH KOPHSIMHU N—OW CTENEeHU

‘ 30 H)leI?ICTBHsI ¢ apu(PMETHIECKUMU KOPHAMU N—OU CTETICHU

‘ 31 HPemeHHe MPPALMOHAJIBLHBIX YPABHEHUN U HEPABEHCTB

‘ 32 HPemeHHe UppalMOHATIbHBIX YPaBHEHUN U HEPABEHCTB

‘ 33 HPGHIGHI/Ie MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

‘ 34 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB

‘ 35 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB

‘ 36 HCBOﬁCTBa 1 rpaduK KOPHS N-Oi CTENeHH

‘ 37 HCBOﬁCTBa U rpaduK KOPHS N-Oi CTENeHH

KonTposbHast padora nmo teme ""ApudpmMernueckuii

HepaBeHCTBA'"

38 ||kopeHb n—oii creneHu. UppanuoHajbHble YypaBHEeHHUS U

e I | S | Sy | | SN | SN TSN S

‘ 39 HCI/IHyc, KOCHUHYC U TaHI'€HC YMCIIOBOI'O apryMEHTa

‘ 40 HCI/IHyc, KOCHUHYC U TaHI'€HC YMCIIOBOI'O apryMEHTa

‘ 41 HApKCI/IHyc, aApPKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa ||

‘ 42 HApKCI/IHyc, APKKOCHUHYC U aPKTAHI'CHC YU CJIIOBOI'O apryMmeHTa ”

TpI/IFOHOMCTpI/I‘IeCKaﬂ OKPYKHOCTb, OIIPEACIICHUC

43 .
TPUTOHOMCTPHYCCKUX CbYHKI_II/II/I YUCJIOBOI'O apryMEHTa

R~

TpI/IFOHOMeTpI/I‘-IeCKaH OKPYKHOCTb, OIIPEACIICHUC

44 .
TPUTOHOMETPUUECKUX (PYHKLUH YUCIOBOTO apryMeHTa

‘ 45 HOCHOBHHC TPUTOHOMETpUYECKHE (HOPMYITbI

|

|

‘ 46 HOCHOBHHC TPUTOHOMETpUYECKHE (HOPMYITbI

|

|

‘ 47 HOCHOBHLIC TPUTOHOMETpUYECKHE (HOPMYITBI

|




Ne
n/n

KoaunyecTBo 4acoB

Tema ypoka

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

‘ 48 HOCHOBHHe TPUTOHOMETpUYECKHE (HOPMYITBI ||

‘ 49 HHpeo6pazoBaHHe TPUTOHOMETPUUECKUX BBIPAXKEHUN ||

‘ 50 HHpeo6pazoBaHHe TPUTOHOMETPUUECKUX BBIPAXKEHUN ||

‘ o1 HHpeo6pazoBaHHe TPUTOHOMETPUYECKUX BBIPAKEHUI ||

‘ 52 HHpe06pazoBaHHe TPUTOHOMETPUYECKUX BBIPAXKEHUM ||

‘ 53 HHpe06pazoBaHHe TPUTOHOMETPUUECKUX BBIPAXKEHUN ||

‘ 94 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUN ||

‘ 55 HPemeHHe TPUTOHOMETPUUYECKUX YpPaBHEHUN ||

‘ 56 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUN ||

‘ 57 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUN ||

‘ 58 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUN ||

‘ 59 HPemeHHe TPUTOHOMETPUYECKUX YPABHEHUN ||

60

KonTpoabHasi padora nmo teme "@opmy.Jibl
Tpuronomerpuu. Tpuronomerpuyeckue ypaBHenus'

N N N | N N N T e T

61

HOCJ’IGILOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHus
HOCHCHOB&TCHBHOCTCﬁ. MoOHOTOHHEIE IOCICJOBATCIIBHOCTHU

62

Apudmernueckas v reoMeTprUecKas MPOrpeccu.
Vcnonib30BaHKe IPOTPeCcCUu [Tl pelIeHHs] peallbHbIX 3a7a4
MIPUKIIATHOTO XapaKTepa

63

beckoneuHo yObIBaroIiasi reoMeTpu4ecKasi mporpeccusl.
CymMMa 6eckOHEeUHO yOBIBAIOLIECH reoMeTprudecKoi
IIporpeccun

‘ 64 HCDopMyJIa CJIOXHBIX IPOLICHTOB ||

|

|

‘ 65 HCDopMlea CJIOKHBIX MPOIIEHTOB ||

|




n/n

Tema ypoka

KoJymmyecTBo yacoB ‘

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara DJIeKTpOHHbIe HH(poBbIe
u3y4eHHus | 00pa3oBaTebHbIE PeCypChI

66

O06o006mienne, cucTeMaTu3anus 3HAaHUK 32 Kypc anredpsl 1
HayaJ MaTemMarideckoro anammsa 10 kiacca

| 67

‘HTOFOBaﬂ KOHTPOJIbHasA padoTa

68

O60061eHne, cucTeMaTu3anys 3HaHU| 3a Kypc ainreopbl 1
HayaJl MaTeMaTu4eckoro ananmsa 10 kiacca

‘ OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

| 68 |

4|

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

|

Bcero

KonTpoabHubie
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHBbIE
Hara undposbie
u3ydeHusi| oOpa3zoBaTe/ibHbIE

[E=N

HCTCHGHB C paiMOHaJIbHBIM ITIOKAa3aTCJIEM

|

|

pecypchbl
|

N

HCBOIZCTBa CTEIEHU

|

|

|

[IpeoOpa3zoBanue BbIpaKEHUH, CoAep KAIIUX pallMOHATIbHbIE
CTETeHU

[IpeoOpaszoBanue BhIpaKEHUH, COAepPIKAIINX pAllMOHATIbHBIE
CTETeHU

[IpeoOpazoBanue BEIpAKEHUI, COIEPIKALIUX PAILIHOHATILHBIC
CTETeHU

HHOK&B&TCJ’ILHHC YpaBHCHUA U HEPABCHCTBA

|

|

HHOK&B&TCJ’ILHHC YpaBHCHU U HCPABCHCTBA

|

|

6

‘ 7 HHOKa3aTeJILHLIe YPaBHEHUS U HEPABEHCTBA
8
9

IlokazaTenbHbIC YpaBHCHUA U HCPABCHCTBA

R~




Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

‘ 10 HHOKazaTeJILHme YPaBHEHUS U HEPaBEHCTBA

|

|

‘ 11 HHOKazaTeanas[ ¢byHK1Us, €€ cBOICTBa U Irpaduk

|

|

12

KoutpoabHas pa6ora no teme "CreneHb ¢ paliuOHAJIbHBIM
nokasaresiem. IlokasareabHas pynkuus. IlokasareabHble
YPABHEHHUS U HepaBeHcTBA'

‘ 13 HJIorapmbM quciIa

‘ 14 H}IeCﬂanHHe U HaTypajibHbIE Jorapu(mbl

‘ 15 HHpeo6pazoBaHHe BBIPAKEHUH, coiepKaluX Jorapu(mbl

‘ 16 HHpeo6pa3OBaHHe BBIPOKEHUH, COJEPIKAIINX JIOTapU(PMBbI

‘ 17 HHpeo6pa3OBaHHe BBIpOKEHUH, COJEPIKAIINX JIOTapu(PMBbI

‘ 18 HHpeo6pa3OBaHHe BBIPOKCHUH, COJEPIKAIINX JIOTapu(PMBbI

‘ 19 HHOFapI/I(bMI/I‘ICCKI/IC ypaBHEHUS U HEPABEHCTBA

‘ 20 HHOFapI/I(bMI/I‘ICCKI/IC yYpaBHEHUS U HEPABEHCTBA

‘ 21 HHOFapI/I(bMI/I‘ICCKI/IC yYpaBHEHUS U HEPABEHCTBA

‘ 22 HHOFapI/I(bMI/I‘ICCKI/IC yYpaBHEHUS U HEPABEHCTBA

‘ 23 HHorapI/I(bMI/Iqe(:Ka;I byHkuus, e€ cBoiicTBa U rpaduk

‘ 24 HHorapI/I(bMI/Iqe(:Ka;I byHK1M, €€ cBOMCTBA U Ipaduk

‘ 25 HTpI/IFOHOMCTpI/I‘IeCKHe (byHKIMH, UX CBOWCTBA U rpaduku

‘ 26 HTpI/IFOHOMCTpI/I‘{eCKI/Ie (byHKIMY, UX CBOICTBA U rpaduKu

‘ 27 HTpI/IFOHOMCTpI/I‘{eCKI/Ie (byHKIMY, UX CBOICTBA U rpaduKu

‘ 28 HTpI/IFOHOMCTpI/I‘IeCKI/Ie (byHKIMH, UX CBOMCTBA U TpaduKu

‘ 29 HHpI/IMepH TPUTOHOMETPUUYECKUX HEPABEHCTB

30

HpI/IMepLI TPUTOHOMECTPUUCCKUX HCPABCHCTB

N I R R R




Ne

w/n Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

‘ 31 HHpI/IMepH TPUTOHOMETPUYECKUX HEPABEHCTB

|

|

‘ 32 HHpI/IMepH TPUTOHOMETPUUECKHUX HEPABEHCTB

|

|

KoutpoabsHnas pa6ora no teme "Jlorapupmuueckas pyHkuus.
Jlorapugmuyeckue ypaBHeHHUs U

HepaBeHcTBa. Tpuronomerpuyeckue PyHKuMM U UX
rpa¢uku.Tpuronomerpuyeckue HepapeHcTBa'

33

‘ 34 HHerepBIBHBIe byHKIMH

‘ 35 HMeToll WHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB

‘ 36 HMGTOI{ HMHTEPBAJIOB VISl PELLICHUS HEPABEHCTB

‘ 37 HHpOI/ISBOI[HaSI GbyHKIIUH

‘ 38 HHpOI/ISBOI[HaSI GbyHKIIUN

‘ 39 HFeOMeTqueCKHﬁ 1 (PU3UYECKUN CMBICI IPOU3BOTHOM

‘ 40 HFGOMeTqueCKHﬁ 1 (PU3UYECKUI CMBICIT IPOU3BOTHOM

‘ 41 HHpomBouHme AJIEeMEHTApHBIX (PYHKIIHI

‘ 42 HHpomBouHme AJIEeMEHTapHBIX (PYHKIIHI

‘ 43 HHpOI/ISBOI{Ha}I CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIMIA

‘ 44 HHpOI/ISBOI{Ha}I CYMMBI, IPOU3BEACHHUSI, YACTHOTO (PYHKIIMIA

‘ 45 HHpOI/ISBOI{Ha}I CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIMIA

[IpumeHeHne MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

46

N e [ SN N N N T I e e

ITpuMeHeHre MPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB Y 3KCTPEMYMBbI

47

ITpuMeHeHre MPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

48




n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

49

[IpumeHeHne Mpor3BOIHOM K Hccae10BaHUIO (DYHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

50

Haxoxnenre HauboIbIIero 1 HauMEHbIEro 3Ha4eHNs (PyHKIMU Ha
OTpe3Ke

51

HaxoxaeHrne HauboJbIIero 1 HauMeHbIIEro 3Ha4eHus (PyHKIUU Ha
OTpe3Ke

52

Haxoxaenrne HaubobIIero 1 HauMEeHbIIEro 3Ha4eHus (PyHKIUU Ha
OTpe3Ke

53

Haxosxnenne HanOOoIbIIET0 M HAMMEHBIIIETO 3HAUYeHUS (PYHKIIMU Ha
OTpEe3Ke

54

Haxoxaenrue HaubobIIero 1 HauMEHbIIEro 3Ha4eHus (PyHKIUU Ha
OTpe3Ke

55

HaXO}KI[eHI/IC HauOOIBIIEr0 U HAMMEHBIIETO 3HAYEHHUS q)YHKI_[I/II/I Ha
OTPE3KE

56

[IpumeHeHue MPOU3BOIHON ISl HAXO0XKACHUS HAWITYYILEro
pelIeHUs B IPUKIAIHBIX 3a7a4ax, JUId OIPEesICeHUs CKOPOCTH
nporecca, 3a1aHHOT0 GopMyJIoi uiu rpaduKomM

57

KonTpoabHasi padora nmo teme "llpousBoanas. [lpumenenne
NMPOU3BOIHOMI"

‘ 58 HHepBoo6pa3Ha;I. Tabnuia nmepBooOpa3HbIX

|

|

‘ 59 HHepBoo6pa3Ha;1. Tabnuia nepBooOpa3HbIX

|

|

‘ 60 HI/IHTeraJ'I, reoMeTpUYecKuil U pU3NYecKuil CMBICIT HHTETpaja

‘ 61 HI/IHTeraJ'I, reoOMEeTpUYECcKui U (PU3NYECKU CMBICIT HHTETpaja

|

|

‘ 62 HI/IHTeraJ'I, reOMEeTpUYECKUi U (PU3NIECKUN CMBICIT HHTETpaja

|

|

‘ 63 HBLILII/ICJ'ICHI/IC uHTerpana no ¢popmyne Hetorona—JleiiGHuna

T

|




Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

‘ 64 HBancneHHe uHTerpana no gopmyne Hetorona—IJleitOnuna

|

|

‘ 65 HBBI‘-II/ICJ'IGHI/Ie uHTerpana no gopmyne Hetorona—IJleitOnuna

‘ 66 HBBI‘-II/ICJ'IGHI/Ie uHTerpana no gopmyne Herorona—JleitOnuna

|

|

‘ 67 HCI/ICTGMH JUHEWHBIX ypaBHEHUI

|

|

‘ 68 HCI/ICTeMH JMHEHHBIX YpaBHEHUN

|

69

Pemenne MPUKIaJHBIX 3aJa4 C TOMOINBIO CUCTCMbI JIMHEWHBIX
YpaBHEHUI

Rk~

70

Pemenne MPUKIaJHBIX 3aJa4 C TOMOIBIO CUCTCMBI JIMHENHEBIX
ypaBHEHU I

71

CucreMbl 1 COBOKYITHOCTHU LIEJIBIX, PAllHOHATbHBIX,
UppalMOHANIbHBIX, TOKA3aTeNbHBIX, JIOTapU(MUIECKUX YpaBHEHUN
Y HEPABEHCTB

72

CucrteMbl 1 COBOKYITHOCTH LIEJIBIX, PAIIHOHATbHBIX,
UppalMOHANIbHBIX, IOKA3aTEeNbHBIX, JIOTAPU(PMUUECKUX YPAaBHEHHI
Y HEPABEHCTB

73

Cucremsl u COBOKYITHOCTH LECJbIX, pallMOHAJIbHBIX,
HppaliOHAJIbHbIX, IIOKAa3aTCIbHbIX, J'IOl"apI/I(bMI/I‘ICCKI/IX ypaBHCHI/Iﬁ
1 HCPAaBCHCTB

74

CucreMsl COBOKYITHOCTH LECJIbIX, PALIUOHAJIbHBIX,
HppaliOHAJIbHbIX, IIOKAa3aTCIbHbIX, J'IOl"apI/I(bMI/I‘ICCKI/IX ypaBHCHI/Iﬁ
1 HCPABCHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUI UIs pelieHus] ypaBHEHUN U
CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIUHN JUIsl pelieHus] ypaBHEHUH U
CUCTEM




w/n Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoTbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

peanbHOM JKU3HU

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUIO
77 |[MaTeMaTUYECKUX 3a]1a4 U 3a/1a4 U3 pa3InYHbIX 00JacTei HayKu U

KonTpouabHas padora no teme "Unterpan u ero

78 .
Cucrembl ypaBHeHUH

NPpUMCEHEHUSI.

‘ 79 HHaTypaanHe Y IIeJIbIC YUCIa B 3aJja4axX U3 PealbHOU KU3HU

‘ 80 HHaTypanLHHe Y LIETIbIC YMCIIa B 337]a9axX U3 pealbHOM KU3HU

‘ 81 HHaTypaanHe Y LEJIbl€ YMCIIa B 337]a4aX U3 peanbHOM KU3HU

‘ 82 HHpmHaKI/I JCIIMMOCTH LEJIBIX YHCell

‘ 83 HHpmHaKI/I JCIIMMOCTH ILIEJIBIX YHCell

‘ 84 HHpmHaKI/I JCIIMMOCTH LEJILIX YHCell

‘ 85 HHOBTOpeHI/Ie, 00001IeHNE, CHUCTeMaTH3aIs 3HAHUH

. YpaBHEHUSs

‘ 86 HHOBTOpCHI/IC, 000011eHNE, CCTeMaTH3aIs 3HAHUH.

YpaBHeHus

‘ 87 HHOBTOpCHI/IC, 0000111eHNE, CUCTeMaTH3aIs 3HAHUH.

YpaBHeHus

‘ 88 HHOBTOpCHI/IC, 000011eHNE, CHUCTEeMaTH3aIs 3HAHUH.

YpaBHeHus

‘ 89 HHOBTOpeHI/Ie, 0000111eHIE, CHCTeMaTH3aI1sl 3HAHUH.

YpaBHeHus

‘ 90 HHOBTOpeHI/Ie, 0000111eHIE, CHCTeMaTU3aI1sl 3HAHUH.

YpaBHeHus

‘ 91 HHOBTOpeHI/Ie, 0000111eHIE, CHCTeMaTH3aIsl 3HAHUH.

HepagsenctBa

‘ 92 HHOBTOpeHI/Ie, 0000111eHIE, CHCTeMaTU3al1sl 3HAHUH.

Hepagencrtsa

‘ 93 HHOBTOpeHI/Ie, 0000111eH1Ee, CUCTEMATH3ALMS 3HAHUM.

Hepasencrtsa

‘ 94 HHOBTOpeHI/Ie, 0000111eH1e, CHCTeMaTU3allus 3HaHU .

Hepasencrtsa

95

YpaBHEHUH

[ToBTOpenue, 06001IeHNE, cCcTeMaTH3allusl 3HAHUH.

CucreMsl

A R R




KosunyecTBo yacos ‘ DJIeKTPOHHbIE
Ne Tema vDOKa K - Mara uudposbie
n/n P Beero|| - CHTPOTRHBICILIDAKTHUCCKIE) )y yyyennsn|  o6pazoBaTeanHbie
padoThI padoThI pecypeb
96 [ToBTOpenue, 06o0IIeHNe, cucTemaTu3aus 3HaHui. CHCTeMBI 1
YpaBHEHUI
‘ 97 HHOBTopeHHe, 00001menue, cuctemaru3anus 3Hanuil. OyHkunn || 1 || H H H
‘ 98 HHOBTopeHHe, 00001menue, cuctemaru3anus 3Hanuil. OyHkunn || 1 || H H H
‘ 99 HI/IToronasl KOHTPOJIbHasl padoTa || 1 || 1 H H H
100 O60061eHre, cucTeMaTu3alys 3HaHu| 3a Kypc ajireOopsl U Havas 1
MareMmarndeckoro ananmsa 10-11 kimaccos
101 O60061eHre, cucTeMaTu3als 3HaHu| 3a Kypc ajireOopsl U Haval 1
MareMmarndeckoro ananusa 10-11 kmaccos
102 O06o00menne, cucTeMaTr3alys 3HaHUH 3a Kypc aareOpsl 1 Hadam 1
MareMmarndeckoro ananusa 10-11 kmaccos
‘ J1o0aBUTH CTPOKY
| OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME | 102 || 5 | 0 | |




