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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEJIIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0IMMOM 7151 OCBOSHMSI KYPCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecs OBJIAaJEBaIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIIUH 3KOHOMUKHU
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaTh MX B IMOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MaTeMAaTUYECKUMHU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OpPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpsl 1 Hadajl MaTeMaTUYecKOro
aHaJIM3a B CTaplIed LIKOJIE y4yalluecs IMOJy4aloT HOBBIM OMNBIT pelleHus NPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~MaTeMaTUYeCKMX MOJENEH  pealbHbIX CUTyallUd U
WUHTEPIIPETALIMA  IOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MNpUMEPAMU MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM B NpUPOJE, HAyKe U B MCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o0nanaet 3HaunTeIbHBIM BOCITUTATEIbHBIM IIOTEHIIUAIOM, KOTOPBIH pearu3yercst Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATebHOCTH, TPEOyIoMmeH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTU4YeCKOro aHalu3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEAYIOIne
coJepKaTelnbHO-MeTOAuYecKue JUHUU: «YUucna u BbruucieHus», «DyHKIUM U rpapukuy,
«YpaBHeHHUs U HepaBeHCTBa», «Hauana maremMarnuyeckoro aHanusa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOAEpKATETBHO-METOANYECKUE JIMHUU M3Y4YalOTCS HAa MPOTSKEHUHM JBYX JIET
o0yuyeHMs B cTapulel ILIKOJIEe, eCTECTBEHHO IOMOJHSSA APYr JApyra M MOCTENEHHO HaChIIAsACh
HOBBIMM TEMaMH U pa3zenaMu. JJaHHBIN Kypc sBISETCA MHTETPATUBHBIM, OCKOJIBKY OOBEAUHSET
B cebe cojepkaHWe HECKOJNbKHX MAaTeMaTHYeCKUX IUCHUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTU4YeCKUI aHaJIU3, TEOpUs MHOKECTB U 1Ip. 110 Mepe Toro kak ydamuecs OBJIaJ€BAIOT BCE



Oojee IIMPOKMM MaTeMaTHYECKUM ariaparoM, y HHX IOCJIEI0oBaTeNbHO (opMHUpYyeTCs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEaIbHOM CUTYalNH, TPUMEHSITh
3HAHUS, TIOJYYCHHBIE B Kypce «AireOpa W Havajla MAaTEMaTHYECKOTO aHaIM3ay, JUIS PeIleHUs
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yNbTaT.

CogepxarenbsHO-MeTOIUYECKas TMHUS «Urcna U BRIYUCICHUS» 3aBepiiaeT OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTENIBHBIX YHCE, KOTOPOe ObLIO HAYaTO B OCHOBHOM IKOje. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKUCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JCUCTBUS C HUMH, JEJNaTh MPUKUIKY, OLICHUBATH
pesynbrar. OOydaromuecss MOJTYYar0T HABBIKM NPHOIMKEHHBIX BBIYUCICHUN, BBITOJHCHUS
JNEHCTBUI ¢ YKCliaMu, 3allMCaHHBIMH B CTAaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTEMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHHIH.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3yeTCs HA TMPOTSHKCHHHM BCETO OOYYCHHS B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMHUUECKIX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi (GyHKiuu. [lanHas comepkarenbHasi JMHUS BKIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUH BBITIONHATH pacu&ThI IO opMyIiaM, TPeoOpa3oBaHUS IIEIbIX,
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKECHUM,
colepxammx creneHn W Jjorapudmel. bmaromaps usydeHuio aiaredpandeckoro marepuana
MPOUCXOIUT JallbHENIIIee Pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXJIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBMCHMOCTEH B BHJIE PABEHCTB W HEpaBEHCTB. Ajrebpa
npemiaraeT 3QPEeKTUBHBIE UHCTPYMEHTHI JIJIsI PEIICHUS] TPAKTUUYECKUX U €CTeCTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MOCJIEIOBATEILHOCTh U3yUEHUS
MaTepuaia. M3yueHune cTeneHHoM, moka3areabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GyHKIMH, UX CBOWCTB U TrpadUKOB, UCMOIB30BaHNE (PYHKIMHA A pEHICHHs 3aJa4 U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEATHHOM KU3HU TECHO CBSA3aHO KaK ¢ MaTeMaTHYECKUM aHAJIN30M, TaK U
C pelIeHNEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM O0IbIII0€ BHUMAaHUE YACISIeTCS (HOPMUPOBAHHIO
YMEHUS BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMA BEITMYMHAMU, MCCIIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi colep:KaTenbHOW IMHUU HallelleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BBIPAaXKaTh 3aBUCUMOCTH MEX1Y BEIMYMHAMU B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHWI0O W KOHKPETH3AINH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxkarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 33a4, JOCTYIHBIX 00yJarolmuMes, y
KOTOPBIX TMOSIBISIETCSI BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpadpuku GyHKIUHN, ONpeaensTh UX
HauOOJIbIIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHHs IpoiieccoB. JlaHHasi cojep:KaTelibHas JWHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHSI MaTeMaTHUYECKHUX MOJeJel peaJbHBIX CHUTyallMi, HaXO0XKIeHUs



HAaWIy4llero peUIeHHs B IPUKIAIHBIX, B TOM YHCJIEC COLMAIBHO-DKOHOMHYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHUKU B Hayke, TEXHUKE M HMcKyccTBe. OOyuarouiyecs y3HarOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPECTABICHNS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLUIUIMHBL B eauHoe 1enoe. IloaTomy BaXHO 1aTh BO3MOXKHOCTH IIKOJIBHUKY HOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTWKUM U HCIHOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BaHBI CPOPMHPOBATH HABBIKH MOCTPOCHHS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJICTEHBl B KaXXIbl M3 DPA3feiiOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELIEHUs NPUKIAIHBIX 3ajad OpraHu3yeTcs B
Ipolecce U3y4eHHs BCeX TeM Kypca «Anredpa n Hadajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajan3a Ha 6a30BOM
ypoBHE 0TBOAMTCA 2 yaca B Hezento B 10 kinacce (68 yacoB)



COAEPXKXAHUE YYEBHOI'O KYPCA

10 KITACC

Ilenvie u oelicmeumensvnvle yucia

Henumocts nenbix yncen. Jenenue ¢ ocratkoMm. CpaBHeHus. Pemenune 3a1a4 ¢ 1e104MCIEHHBIMU
HEU3BECTHBIMH.

[TonsiTue nercTBuTEnpHOrO yKciia. CBOMCTBA NEUCTBUTENBHBIX YKcesl. MHOXeCTBa YHUCEN U ONepaluu
HaJl MHOXecTBaMU uucel. Jloka3arenscTBo HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(METHIECKOM H
CpEeIHEM IeOMETPUYECKOM JIBYX YHCEIL.

[ToouepenHblii 1 OTHOBPEMEHHBIH BEIOOP HECKOJIBKUX JIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
DopMmyIbl YKClia IEPECTaHOBOK, COUETaHUH, pa3MelieHui. PereHre KoMOMHATOPHBIX 3a/1a4.
Payuonanvnvie ypasnenus u nepasencmea PaunonansHelie BoipakeHus. opmyna 6uHoma
HrroToHa, cBOlCTBA OMHOMUHAIBHBIX KOA(PGUIIUEHTOB, TpeyroibHUK [lackans, hopMyIbl pa3HOCTH U
CYMMBI CTEIICHEM.

MHorouwieHsl OT OJHOM NepeMeHHOM. JleleHrne MHOTO4YIeHOB. [[efeHrne MHOTOWIEHOB ¢ OCTaTKOM.
ParnmonanbHbIe KOPHU MHOTOYICHOB C LENBIMHA KO PHUIMeHTaMu. Pemenne nenpix anredpandeckux
ypaBHeHui. Cxema ['opHepa. Teopema besy. Uucno kopHeil MHOrousieHa.

PannonanbHble ypaBHEHMsI U HEPABEHCTBA, CUCTEMBI PALIMOHAIBHBIX HEPABEHCTB.

Kopenv cmenenu n

[TonsiTne QyHKIMH, ee 00IacTH ONpeIeIeHUs] 1 MHOXKeCTBa 3HaueHni. dyHkuus y = xn, rae nN, ee
cBoiictBa u rpaduk. [ToHsTHE KOpHS CTeneHn n>1 U ero cBoWCTBa, MOHATHE apU(PMETUIECKOTO KOPHSI.
CremneHb M0J10KMTEJIBHOTO YHC/IA

[ToHsiTHE CcTEnEHNU ¢ pallMOHATIbHBIM MTOKa3aTesieM, CBOMCTBA CTENEHU C PAllMOHAIBHBIM [TOKA3aTENIEM.
ITonsiTHE O Mpenene nocaea0BaTeIbHOCTU. TeopeMsbl 0 Ipeaenax nocIe 0BaTENbHOCTEN.
CymecTBoBaHUeE IpeJiela MOHOTOHHOM M OrpaHn4eHHON. Psajpl, GeckoHeuHas reoMeTpuyecKast
nporpeccus u ee cymma. Yucio e. [lonatue crenenu ¢ uppaoHaIbHbIM OKa3aTEJIEM.
[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIIMX BO3BEICHHUE B cTeneHb. [loka3zaTenbHas QyHKIM, ee
CBOIiCcTBa U rpaduk.

Jozapugmut

Jlorapudm uucna. OcHoBHOE TorapudMudeckoe ToxaecTBo. Jlorapudm npoun3BeneHus!, 4aCTHOTO,
CTETeHH, TIePeX0/l K HOBOMY OCHOBaHUIO. JlecATHYHBIN U HaTypaibHbIN Jorapudmel. [IpeodpazoBanue
BBIpAXEHU, COIepKaLUX JIOTapUPMBbI.

Jlorapugmuueckas pyHKIUS, €e CBOUCTBA U TpaduK.

IIpocreiimme noka3atenabHble U JorapupmMuyecKkue ypaBHeHHs 1 HEPABEHCTBA METOAbI X
peLIeHust

[ToxazarenbHbIE U TIOrapu(pMUUECKHE YPaBHEHUS U HEPABEHCTBA U METOIbI UX PEICHHUS.

Cunyc u Kocunyc yzna u uucia

Pannannas mepa yrina. CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC IIPOU3BOJIBHOTO yIiia U
JIeNCTBUTENBHOTO unciaa. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO JUIsl CHHYCa U KOCHHYCA.
[lonsiTHA apKCcHHYCa, apKKOCHUHYCA.

TaHreHc ¥ KOTAHIeHC yIJIa M YucJIa

TaHreHc ¥ KOTaHTeHC yria u yrciia. OCHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA J1JIsl TAHTE€HCa U
KoTaHreHca. [loHsaTre apkTaHreHca 1 apKKOTaHI€HCA.

Dopmynst cnoicenusn

CuHyc, KOCHHYC M TAHT€HC CYMMBI M Pa3HOCTH JBYX apryMeHToB. @opmyisl npuseneHus. CUHyC U
KOCHHYC JIBOWHOTO aprymeHTa. ®@opMyIibl MOJIOBUHHOTO aprymenTa. [Ipeobpa3oBanue cyMmmbl
TPUTOHOMETPUUECKUX (PYHKIHI B IPOU3BEACHUS U IPOU3BENIEHUS B CyMMY. BripaxkeHue
TPUTOHOMETPHUUYECKUX (PYHKLUI uepe3 TaHTeHC MOJIOBUHHOTO aprymenTa. [IpeoOpasoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN.



Tpuronomerpuyeckue pyHKIUN YUCT0BOI0 APryMEeHTa

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH, HEPUOJIUYHOCTb, OCHOBHOM MEPUOI.
Tpuzonomempuueckue ypagHeHus u HEPAGEHCMEA

Pemienue npoctedimx TpUroHOMETPUYECKUX YpaBHEHUH 1 HepaBeHCTB. OCHOBHBIE CIIOCOObI
pelIeHUs ypaBHEHM. Pellenre TpuroHoMeTpuYeCKUX HEPABEHCTB.

Inemenmuvl meopuu éeposmuocmeil

TabnmuuHoe u rpaduveckoe MpeacTaBIeHHe JaHHBIX. YHCIOBbIE XapaKTEPUCTHKH PSI0B TaHHBIX.
DJeMeHTapHbIe U CI0XKHbIE COObITUSA. PaccMOTpeHMe cilyyaeB U BEPOSTHOCTh CyMMbI HECOBMECTHBIX
COOBITHIA, BEPOSATHOCTH MMPOTHUBOIOJIOKHOTO COOBITHs. [ToHSITHE O HE3aBUCUMOCTHU COOBITHH.
BeposTHOCTb U cTaTUCTHUYECKasi YaCTOTAa HACTYIUIEHUS] COOBITHSL.

IToBTOpEeHne Kypca anredpbl 1 MaTeMaTHYeCKOro aHaau3a 3a 10 kiaacce



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTePU3YIOTCS:

I'paxknaHcKO€ BOCIIMTaHUE:

Cc(hOPMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIMK OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHUHCKOro OOIIeCTBa, MPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPasKJaHCKON UACHTUYHOCTH, YBAXKECHUS K MPOIILJIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSM POCCUUCKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIUTAHIE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TPHUMEHSITh MaTeMaTHYeCKHWe 3HaHWUsS B HHTEpecax
310poBOTO U Oe3omacHOro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHKEe, cOATaHCHPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (usudeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIeITEIBHOCTEIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON M €€ MPHIIOKECHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP OymyIeit mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTUIYECKOE BOCITMTAHHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphbl, MOHMMAHWUEM BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONM U COIMAIBHOW Cpeibl, OCO3HAaHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM; OpUeHTalued Ha  NpUMEHEHHe
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTHYECKOM KYJIbTYpOH KaK CpeICTBOM IMIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U MUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcsa (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHWH MEXIYy MOHATUAMHU; (HOpPMYITHpOBATH OMpENEICHUS MOHSITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHHUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITETIFHO JJOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpSMBIE
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHHUS U BBIBO/IBI,

® BBIOMpATH CHocoO perieHusl y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  MO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTHyecKoro oOBeKTa, SBJICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



® CaMOCTOATENIbHO  (OpMYyIHpOBaTH OOOOIIEHHMS M  BBIBOABI IO  pe3yjibTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMALMUIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAJEKHOCTh HMH(MOPMALMHU IO CAMOCTOATEIBHO COHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemaemMoit 3a/1a4n, BRICKAa3bIBaTh UJICH, HAIIEJICHHBIC Ha MMOUCK PEIICHUS; COTTIOCTABIISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JTMasiora, 0OHapyKUBATh pa3Indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PAXKCHHUS;

® [IPEJCTaBIATHh PE3yJIbTAaThl PEIICHUs 3a/laud, SKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® TIOHWMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAaHAHON U WHANBHIYATBHON PabOTHI TIPH
peleHny y4eOHBIX 3a/1a4; IPUHUMATD 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMvici08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3aJadd, BHIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU I[103HABATENbHOM pediekcun Kak OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHuUs JOJDKHO OOecreunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

3HATH/MIOHUMATH

3HAUYEHUE MAaTEMaTUYECKOW HAayKH JJIsl pPELICHMs 3a/1a4, BO3HUKAIOLUX B TEOPUU U NTPAKTUKE;
LIMPOTY U OTPAaHUYEHHOCTb IPUMEHEHHUS MATEMAaTHYECKUX METOIOB K aHAJIN3Y U
MCCJIEIOBAHHIO TIPOIIECCOB U SBJICHUM B TIPUPOJIEC U OOIIIECTBE;

3HaYeHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIMX B cCaMOi MaTeMaTuke, s GopMUpOBaHUS U
pa3BUTUS MAaTEMaTHYECKON HAYKU;

UJeH pacIIMPEHHs YUCIOBBIX MHOKECTB KaK cr1oco0a MOCTPOEHUsI HOBOI'O MaTeMaTUYECKOTO
anmnapara JJisl peleHHs MPaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

3Ha4YeHHE UJIed, METOJIOB U Pe3yJbTaTOB aNreOpbl 1 MaTEMaTHUECKOr0 aHAIN3a IS
IIOCTPOEHHUS MOJIETIEN pEaJIbHBIX ITPOLIECCOB U CUTYaLIN;

YHHUBEpCAIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTEMaTHUECKUX PacCyKICHHUM, X
MPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON NEATENIbHOCTH;

pasznuyne TpeOOBaHU, NPeAbABISEMbIX K JOKa3aTeIbCTBaM B MaTeMaTHUKe, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHWYECKUX U TYMaHUTApHBIX HayKaX, Ha MPAKTHKE;

BEPOATHOCTHBIX XapaKTep Pa3InYHbIX MIPOLIECCOB M 3aKOHOMEPHOCTEN OKPY’KAIOILEro MUPA.

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Ymernb

BBITOJIHATH apUPMeTHIECKUEe AEUCTBUS, COUeTast yCTHBIE U MUCbMEHHbIE IPHEMBbI, TPUMEHEHHE
BBIUMCIUTENbHBIX YCTPONUCTB; HAXOAUTh 3HAUEHUS! KOPHS HAaTypaJIbHOM CTENEHHU, CTETIEHU C
palMOHATIBHBIM MOKa3aTeNeM, Jorapudma, UCIoNb3ys Py HEOOXOUMOCTH BBIUMCIIUTEIIbHBIE
YCTPOMCTBA; MOJIB30BATHCS OLIEHKON W MPUKUAKON MPH MPAKTUYECKUX pacyeTax;

IIPUMEHSTD [TOHATHS, CBSI3aHHBIE C IETMMOCTBIO LIENBIX YUCEN, IIPU PEILIEHUN MaTEMaTUYECKUX 33/1a4;
HaXOJUTh KOPHU MHOTOWIEHOB C OJHOM IIEPEMEHHOM, PACKJIaIbIBaTh MHOTOWIECHBI HA MHOKUTEIH;
IPOBOJIUTH MTPEOOPA30BAHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHHM, BKIIOYAIOIINX CTETICHH, PaIUKaIIbI,
sorapuMbl ¥ TPUTOHOMETPUUYECKHE (PYHKITUH.

Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOM JIeSITEIbHOCTH U TIOBCETHEBHON
KM3HM U1 IPAKTUYECKUX PacueToB MO (popMysaM, BKI0Yas GOpMyIbl, COAEpKaIlue CTEICHH,



panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIMH, IPU HEOOXOIUMOCTH UCIIONb3YS
CIIPaBOYHBIEC MATEPUANIbl U IPOCTEUINNE BBIYUCINTENBHBIE YCTPONCTBA.

DOyHKUUH U rPpadpuKu

YmMmets

OTIpeNeNATh 3HaUeHUE (PYHKIMH 110 3HAYCHUIO apryMEHTa MIPH PA3IMYHbIX CIIOCO0ax 3aJaHus
GYHKIHUH;CTPOUTH Tpa KK U3YyYEHHBIX (PYHKITUH, BBIMOIHATH MPeoOpa3oBaHus TpaduKoB;
OIKCHIBATH MO TpaduKy U 1o Gpopmysie MOBEACHUE U CBOMCTBA (PYHKINH;

pelaTh ypaBHEHMsI, CUCTEMbl ypPaBHEHUH, HEPABEHCTBA, UCIIOJIb3Yys CBOMCTBA (YHKLUHN U UX
rpaduyeckre npeacTaBICHNUS;

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKOM IeATEIbHOCTH U TIOBCEAHEBHOM
YKU3HH [T OTIMCAHUS U UCCIIEIOBAHUS C TIOMOIIBIO (PYHKIMI peasbHBIX 3aBUCUMOCTEH,
IpeJCTaBIeHUs UX rpaMuecKu; HHTEPIpEeTaluy rpa)uKoB peabHbIX MPOLIECCOB.

Hayana maTremMaTH4ecKoro aHajam3a

Ymers

HaXOJUTh CyMMY OECKOHEUHO YObIBaIOIEH r€OMETPUUYECKON TPOrPECCUu;

YpaBHeHUs] M HEPABEHCTBA

YMerb

pelarh paluoHaJIbHbIE, TOKa3aTeIbHbIE U JOrapupMHUUECKIE YPAaBHEHHS U HEPABEHCTBA,
UPpaLMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA,

pelaTh TEKCTOBBIE 33Ja4M ¢ IOMOIIbIO COCTABJICHMS YPAaBHEHUI, U HEPABEHCTB, HMHTEPIPETUPYS
pe3yJIbTaT C y4€TOM OIPaHUYEHUI YCIIOBUS 33a4H;

n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C ABYMS
NEPEMEHHBIMH U UX CHCTEM;HaXOUTh MPUOIMKEHHbIE PeIlICHHs] YpaBHEHUN U UX CUCTEM, UCTIONb3Ys
rpaduyeckuil METO;peliaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IIPUMEHEHUEM rpapuuecKux
IpeJCTaBIeHUH, CBOMCTB (PYHKIMI, TPOU3BOIHOM;

Hcnonp3oBaTh NpUOOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTH U TOBCEAHEBHON
YKU3HU I IOCTPOEHHUS U UCCIIEOBAHUS TPOCTEHIIINX MAaTEMATUYECKUX MOJEIIEN.

DJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BePOSITHOCTEMH

Ymers

pemath npocTeinre KOMOMHATOPHbBIE 3a7a4l METOJIOM ITepedopa, a TAKKEe € UCIOIb30BaHUEM
U3BECTHBIX (hopMyI, TpeyroapHuka [lackans; BeIUMCIATh KoahduenTsl 6uHomMa HetoToHa o
dbopMyIie U ¢ UCIIOJIb30BaHUEM TpeyrosbHuKa [lackans;

BBIYUCIISATh, B IPOCTEHUIINX CITy4yasiX, BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETa YHCIIa UCXO0B.
Hcnonp3oBaTh NpuoOpeTEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH 1E€ATEIbHOCTH U MIOBCETHEBHOM
KHU3HH [T aHAJIN3a PEAIbHBIX YMCIIOBBIX JJAHHBIX, PE/ICTABICHHBIX B BUJE JUarpaMM, rpadukoB; s
aHayM3a UH(QOpPMALMK CTATUCTUYECKOTO XapaKTepa;aHain3a HHPOPMaIMH CTaTUCTHUYECKOTO
XapakTepa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 JleicTBUTEIBbHBIC YKCTIA 6 1
2 ParmonanbHbie ypaBHEHUSI M HEPABEHCTBA 9 1
3 Kopens crenenn v 7 1
4 CreneHpb NOJOXKHUTEIBHOTO YUCIIA 6 1
5 Jlorapudmsl 3 0
5 [Toka3zaTenbHble U JOrapupMUUEcKue ; 1
yYpaBHEHUS U HEPaBEHCTBA
CuHyc ¥ KOCHHYC yTia 5 0
TaHreHc u KoTaHreHc yria 4 1
@DOpMyITBI CITOKEHUS 5 0
10 Tpuronomerpudeckre GyHKIIUN YUCIOBOTO 5 1
aprymMeHTa
1 Tpuronomerpudeckue ypaBHeHUs U 4 0
HEpaBEHCTBA
12 [ToBTOpEeHue 7 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 8 0










HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue ilsyqemm :)Iﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypenI
1 [MousATHE NENCTBUTENBHOIO YUCIIA . 1
5 MHosxectBa uncen. CBoiicTBa 1
JeMCTBUTENIBHBIX YUCEI
3 [lepecTanoBku
Pasmemenus 1
5 Coueranus 1
BxofHas KOHTponbHas paboTa 1
ParmonanbHble BEIpaKEeHUS 1
8 ®opmynsl OuHOMa Hhl0TOHA, CyMMBI 1 1
pa3HOCTH CTENEHEN
9 PannonaneHble ypaBHEHHS 1
10 CucreMsl palliOHaIbHBIX YPAaBHEHUN 1
11 MeTo1 MTHTEPBAJIOB PEIIECHUS HEPABEHCTB 1
12 PannonanbHble HEpaBeHCTBA 1
13 Hectporue HepaBeHcTBa 1
14 CucTembl pallMOHAIbHBIX HEPABEHCTB 1
15 KonTponbnas padora Ne 1 1 1
16 AHanus K/p.MoHaTne GyHKUMM ee rpadumKa 1
17 OyHKIUA Y = XN 1




18 . [ToHsiTHE KOPHA CTETIEHU N 1

19 KopHu 4eTHOW 1 HEYETHOM CTETICHEH 1

20 Apudmernueckuii KOpeHb 1

21 CBolicTBa KOpHEN CTENIEHU N 1

22 KoHTposbHas pabota Ne 2 1

93 AHanus k/p. CTeneHs ¢ paluoHaIbHBIM 1
HoKazaTeseM

24 CBolicTBa CTENEHU C PALlMOHAIBHBIM 1
HIOKa3aTeseM

o5 Beckoneuno yObIBaroas reomeTpudeckas 1
nporpeccus.Hucio e

26 [ToHsiTHE CTENEHU ¢ UPPALOHATBHBIM 1
HoKazaTeseM

27 [oxa3zatenbHast QyHKIHS 1

28 KonrpomnsHas padora Ne 3 1

29 AHanus k/p. [lonsiTue nmorapupma 1

30 CgoiicTBa orapugmon 1

31 Jlorapudgmuueckast pyHKIUSA 1

32 [Ipocreiimue nmoka3aTeabHbIE YPaBHEHHS 1

33 [Tpocreiimue norapudpmuyeckue 1
yYpaBHEHHS

34 YpaBHeHUs, CBOAALINECS K TPOCTEHIIINM 1
3aMEHOW HEM3BECTHOTO

35 IIpocreiimne nokasaTenbHbIE 1
HEpaBEHCTBA

36 [Ipocreiimue norapugmuyueckue 1

HEpaBeHCTBA




HepasencrBa, cBogsmuecs K

37 MPOCTEUILINM 3aMEHON HEU3BECTHOIO 1

38 KonTponsHas padora Ne 4 1

39 Ananus k/p. [TonsTue yria 1

40 OrnpezenieHne CHHyca U KOCHHYcCa yriia 1

41 OcHoBHbIC (OpMYIIBI 115 SiN o U COS o 1

42 ApKcuHyc 1

43 ApPKKOCUHYC 1

44 Omnpenenenue TaHTeHCa U KOTaHTeHCa 1
yria

45 OcHoBHbIe hopMyITbl 11 tg o 1 Ctg o

46 ApKTaHTeHC 1

47 Kontponbnas paborta Ne 5

48 Amnanus x/p. Kocunyc pazHoctu u 1
KOCHHYC CYMMBI IBYX YTJIOB

49 DopMyisl U1 JOTIOIHUTEIBHBIX YITIOB 1

50 CuHyC CyMMBI M CHHYC Pa3HOCTH JIBYX 1
yTJIOB

51 CyMMa U pa3HOCTh CHHYCOB M KOCHHYCOB 1

59 DopmyIibl ISl ABOMHBIX U TOJIOBUHHBIX 1
yTJIOB

53 OyHKIHMSA Y = sin X 1

54 @yHKIMS Y = COS X 1

55 OyHKIMA Y = tg X 1

56 @yHKIMA y = ctg X 1

57 KonTtponbnas pabora Ne 6 1




Ananus k/p. IIpocreiiime

58 TPUTOHOMETPUYCCKHUE YPABHEHUS L

59 YpaBHefH/m, CBOJIAIIMECS K MPOCTEUIIINM 1
3aMEHOM HEM3BECTHOIO
[IpuMeHeHre OCHOBHBIX

60 TPUTOHOMETPUUYECKUX (POPMYIT JIst 1
peueHus: ypaBHEHU I

61 OnHOpoaHbIE YpaBHEHUS 1

62 MosTOpeHue .PaupmoHanbHble BbliparkeHWs 1

63 MosTopeHune. ApudpmeTnyecKmnin KopeHo 1

64 MosTopeHue .CeoitcTBa norpndmos 1

65 MosTopeHue.lMpocTeiilne NnoKasaTebHble 1
ypaBHeHUs

66 MosTopeHue.lMpocTeiiune norapudmmuyeckme 1
ypaBHeHUs

67 WTorosas KOHTPO/bHaA paboTa 1
O0001Ienne, cucTeMaTA3alus 3HaHUH 3a

68 Kypc alnreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
anamm3a 10 kacca

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
MMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

» Anrebpa, 10 kinacc/ Hukonbckuit C.M., [ToramoB M K., Pemeraukos H.H. u npyrue,

Axuunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»
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