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NOACHUTEJIbBHAS 3AIINCKA
Pabouast mporpamma yueOHOro Kypca «Anredpa W Hadalla MaTeMAaTHYECKOTO aHanm3a» 0a30Boro ypoBHS it oOydarommxcs 10 —11
KJIacCOB pa3zpaboTaHa Ha ocHOBe (DesepaibHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHEro o0mero oOpa3oBaHUs, ¢ YU4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, IPEABIBIAEMbIX K MATEMaTHUYCCKOMY 00pa30BaHMIO, H TPAIUIINN POCCUIHCKOrO 00Opa3oBanus. Peanu3anus
OporpaMMbl  0OECIICYMBAET OBJIAJCHUE KIIOYEBBIMH KOMIICTCHIIUSAMH, COCTABJSIIOIIMMU OCHOBY JUIi CAaMOPA3BHTHS M  HEMPEPHIBHOIO
00pa3oBaHusl, [IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUYAFOIIAXCSL.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOI0 aHaJIU3a» SIBJISIETCS. OAHUM U3 HauboJiee 3HaUMMbIX B IPOTrPaMMe CTapileil MIKOJIbl, TOCKOJIbKY,
C OJHOW CTOPOHBI, OH OO€cleYMBaeT MHCTPYMEHTAJIbHYIO 0a3zy /Jisi M3Y4YEHHS BCEX E€CTECTBEHHO-HAy4YHBIX KypCOB, a C JPYrOdM CTOPOHBI,
(bopMHpyeT JIorHYecKoe U aOCTPaKTHOE MBIIIJICHUE YYallluXCsl HA YPOBHE, HEOOXOUMOM JJIsl OCBOCHHUS KypCOB MH()OPMATHKH, OOLIIECTBO3HAHMS,
HCTOPUH, CIIOBECHOCTH. B paMKkax JaHHOro Kypca yyalluecs OBJIaIeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAayKH, KOTopas (GpopMmyaupyer
CBOU JIOCTIKEHHS B MaTeMaTHUECKOU (opme.

Kypc anreOpsl 1 Hayasl MaTeMaTHUYECKOIO aHaIM3a 3aKJIabIBA€T OCHOBY JUIS YCIEIIHOIO OBJIAJICHUS 3aKOHaMU (PU3MKHU, XUMHUHU, OMOJIOTHH,
MOHMMaHMsI OCHOBHBIX TEHJCHLIMH HKOHOMMKM M OOIIECTBEHHOM >KHU3HHU, IO3BOJISIET OPHUEHTUPOBATbCS B COBPEMEHHBIX LU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIONIb30BaTh UX B MOBCEJHEBHOM KM3HU. B Toke Bpems oBiafieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH MAaTE€MaTHYE€CKUMH KOHCTPYKIMSIMHU pPa3BUBAET YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHUHHOCTb YTBEPXKJIEHUS,
HCIOJIb30BaTh 000O0IIEHNEe M KOHKpETHU3allhio, abCcTparupoBaHME M aHAIOTHI0, (OPMHUPYET KpEaTUBHOE M KpPUTHYECKOE MbIluieHue. B xone
U3yueHHs anreOpbpl M Hayall MaTeMaTHYECKOro aHallM3a B CTapIIed IIKOJIE yJallldecs IMOJIy4aloT HOBBIM OMBIT pPelleHHs MPUKIAJAHBIX 3a7ad,
CaMOCTOATENIBHOTO IIOCTPOEHUS MAaTEMaTUYECKUX MOJEIEH peajbHbIX CUTyallMii M WHTEPIPETAlUH IOJYyYCHHBIX PELICHUH, 3HAKOMATCS C
IIpUMEpaMy MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B INPHUPOJE, HAyKE M B HCKYCCTBE, C BBIJAIOIIMMMCSI MATEMATHYECKUMHU OTKPBITHUSMU M HX
aBTOPAMH.

Kypc obnagaer 3HaUnTENIbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIM peann3yeTcst Kak yepe3 yuyeOHbI MaTepuall, cliocoOCTBYIOIUI
(opMHPOBAHHIO HAyYHOT'O MHUPOBO33PEHHUS, TaK M Uepe3 CHeU(PHUKY YyueOHOH AeATeNbHOCTH, TPEeOYIOel caMOCTOATENbHOCTH, aKKYPaTHOCTH,
MIPOJIOJKUTENIEHOM KOHIIEHTPAIlU BHUMAHHS U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3yJbTar.

B ocHoBe MeTonuku 00ydeHust anredpe U HauajgaM MaTeMaTUYeCKOro aHajan3a JIEKUT AeATeIbHOCTHBIA MPUHILIUI 00yUEHUSI.

CrpykTypa Kypca «Anredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET CIEIYIOIINE CoepKaTelbHO-MeToInYeckue TuHun: «Hucna
U BblUKCIeHus», «DyHKIMN U rpadukn», «YpaBHEeHHS M HepaBeHCTBa», «Hauana maremaTnueckoro aHaiausza», «MHOXeCTBa M Joruka». Bee
OCHOBHBIE COJIEP’KaTEIbHO-METOUYECKHE JTUHUM H3Y4aloTCsl Ha MPOTSDKEHUHU JIBYX JeT OOydeHHs B CTapIIed IIKOJe, eCTECTBEHHO JOMOJIHSSA



APYT Ipyra ¥ MOCTENEHHO HACBIIIAsChb HOBBIMM TEMaMHU M pa3jeiaMu. JJaHHBIN Kypc SBISIETCS MHTEIPAaTUBHBIM, TIOCKOJIbKY OOBEAMHSET B cebe
cojiep)KaHne HECKOJIBKHX MaTeMaTHYECKUX TUCIMIUIMH: aaredpa, TPUrOHOMETPHsl, MaTeMaTUYeCKUI aHallu3, Teopus MHOXecTB U Ap. Ilo mepe
TOr0 Kak ydJaluecs OBJIaJeBat0T BCE Oojiee MMPOKUM MaTeMaTUYECKUM allllapaToM, y HUX MOC/IeA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MAaTeMaTHUYECKYIO0 MOJIENb PeabHON CUTYalluH, IPUMEHATh 3HaHUS, OJIy4eHHbIE B Kypce «AireOpa n Hayauia MaTeMaTHYeCKOro
aHaJIM3a», IS PEIICHHs] CAMOCTOATEIBHO c(hOPMYyIMPOBAaHHON MaTeMaTHYECKON 3a1a4H, a 3aTeM HHTEPIPETHPOBATH TOJTYYEHHBIA PE3yNIbTaT.

ConepxatenbHO-MeToAnYeCKas JTUHUS «Uucna ¥ BBIYMCICHHUS» 3aBepiuacT (OPMHPOBAHHWE HABHIKOB HCIIOJB30BAHMS JICHCTBHTEIBHBIX
qucen, KOTopoe ObLI0 HauaTO B OCHOBHOM 1IKoJe. B crapriell mkosie ocoboe BHUMaHKE yzenseTcss GOPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOLIMX B €051 HCII0JIb30BAaHUE PA3IMYHbIX (DOPM 3aIIMCH JEHCTBUTENBLHOTO YUCIIA, YMEHHUE PALMOHAIBHO BBIIOIHSITH JEHCTBUS C
HUMH, JIeJIaTh NPUKUIKY, OLEHUBATh pe3ynbraT. OOydaromuecs: MOTy4aloT HABBIKM TMPUOIMKEHHBIX BBHIYHMCICHUHN, BBITONHEHUS NEHCTBHUN C
YHCIIaMH, 3aIICAHHBIMU B CTaHAAPTHOH (popMe, HCIIOTIB30BaHUS MATEMAaTHUECKUX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPAKCHUN.

JIuHus «YpaBHEHHsI U HEPABEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUU BCEro oOydeHMs B CTaplIei LIKOJe, NOCKOJIbKY B KaKIOM pasfene
IporpaMMbl IPEAYCMOTPEHO PpEIIeHHEe COOTBETCTBYOLMX 3anad. OOyuwaroliuecs: OBJQJEBAIOT Pa3IMYHBIMM METOJAMHU DPELICHUS LEJbIX,
paloOHaIbHBIX, HUPPALUOHAIBHBIX, IOKA3aTEJIbHbIX, JOTapu(PMUYECKUX M TPUTOHOMETPUUYECKHUX YPABHEHHMM, HEPABEHCTB M HX CHCTEM.
[Tonmy4yeHHbIE YMEHHS HCHOJB3YIOTCS TMPH HCCIEIOBAaHUM (YHKUIMH C TOMOIIBIO IPOM3BOJHOW, PEIICHWH NPUKIAIHBIX 33734 W 3a1a4 Ha
HaXO0XKJCHUE HauOOJIBIINX U HAMMEHbIINX 3Ha4eHu GyHKuuu. JlaHHas colepaTenabHas JMHUS BKIIOYAeT B ceOs Takxke popMUpoBaHUE YMEHUN
BBINOJIHATE PACUYETHI 10 (opMysnaM, IpeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMH, a TaKKe
BBIPAXEHUH, CoJep)KaluX CTeneHW U Jiorapupmel. brarogaps m3ydeHuro anreOpandeckoro Marepuaia NMPOMCXOAUT JajibHeilliee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcsi, (OPMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PacCyXAEHHMH, pabOoThl ¢ CHMBOJbHBIMU
¢dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HepaBeHCTB. AnreOpa npesyiaraer 3pQpeKTUBHbIE HHCTPYMEHTHI
JUISl pelleHUs TPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a1a4, HaIJISAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK s3bIKa HAYKH.

CopepxarenbHo-MeTonyecKas JIMHUA «DyHKUIMU U rpapUKu» TECHO MEperieTaeTcs ¢ ApYTMMH JUHUSAMHU Kypca, TOCKOJIBKY B KaKOM-TO
cMbIcie 3a7a€T MOCIeI0BaTeIbHOCTh U3yUeHUsl MaTepuania. V3yueHue cTeneHHOMH, MoKa3aTebHOM, JIOrapuMUYECKOW U TPUTOHOMETPHUUECKUX
(GyHKIMH, UX CBOMCTB M IpaUKOB, UCIOIb30BaHUE (DYHKIMM A pelieHus 3a1ad U3 APYruX y4eOHBIX MPEIMETOB U peaJbHON KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYeCKMM aHaJIM30M, TaK W C peIIeHWeM YypaBHEHHH W HepaBeHCTB. llpu 3Tom Oojbllioe BHHUMaHHE YJIENAETCs
(opMHPOBAHHIO YMEHUS BbIpaXaTb (GOpMYIaMU 3aBUCUMOCTH MEXIY PAa3JIMYHBIMU BEIMYMHAMH, UCCIIE0BATh MOJIyYeHHbIE (YHKIIMU, CTPOUTH
ux rpaduku. Marepuan 3Tol cofepKaTeabHOM JIMHNUN HalleJeH Ha pa3BUTHE YMEHUN U HABBIKOB, IMO3BOJISIFOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3JIMYHOU (QopMme: aHAIUTUYECKOM, rpaduueckoil W cioBecHOH. Ero m3ydeHue crnocoOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO
MBILIEHUS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

CopepxarenpHas 1MHUA «Hadana mareMaTndeckoro aHaian3a» IO3BOJSET CYHIECTBEHHO PACIIMPUTH KPYr KaK MAaT€MaTH4YECKUX, TaK U
MPUKJIAIHBIX 3aJ1a4, JOCTYIMHBIX O0yUYaIOUIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MUCCIIEN0BATh U CTPOUTH rpa@uKku GYHKIUM, ONpenensTh



AX HauOOJIBIINE U HAUMEHBIINE 3HAa4YCHUs, BbIYUCIATH IJIOIIaAN (1)I/Il“yp 1 00BEMEL TCJI, HAXOAUTb CKOPOCTHU U YCKOPCHUA ITPOLCCCOB. I[aHHaSI
CoACpIKATCIIbHAsA JIMHUA OTKPLIBACT HOBBLIC BO3MOKHOCTH IMOCTPOCHUA MATCMATHYCCKUX Mozneneﬁ PCaJIbHBIX CI/ITyaLII/If/'I, HaxXOKACHUA HAWJIY4IICTO
peleHys B MPUKJIAAHBIX, B TOM YHCIIE COLMATIbHO-I)KOHOMHUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOI'0 aHAJIN3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOIO, (pOPMaIbHO-JIOTHYECKOTO M KPEATUBHOIO MBILIUIEHUS, (POPMUPOBAHUIO YMEHMH PACIO3HABATh NPOSIBICHUS 3aKOHOB
MAaTCMaTUK B HAYKE, TCXHUKC U HCKYCCTBC. O6y‘IaIOH_II/ICC$I Y3HAIOT O BBLAAOMIUXCA PE3YyJIbTaTax, IMOJYUCHHBIX B XOAC Pa3BUTUA MATCMATHUKU
KaK HayK{, ¥ UX aBTOpax.

ConepxatenbHo-MeToAnYeCKas JUHUA «MHOXECTBa W JIOTMUKa» B OCHOBHOM IIOCBSILEHA 3JIEMEHTaM TEOPUM MHOXecTB. TeopeTuko-
MHOYKECTBEHHbIEC IIPE/ICTABICHUSI IPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMAaTUKU M MpeularaloT Haubojiee YHHUBEPCAJIbHBIN S3BIK,
O6T)€I[I/IH$HOHII/II71 BCC pasacyibl MATCMAaTUKH U cé HpI/IJIO)KGHI/If/'I, OHHU CBA3BIBAIOT pa3HbIC MATCMATUYCCKUEC JUCHUIIIIMHBI B €AUHOC LICJIOC. HO3TOMy
BAXHO OaTb BO3MOYKHOCTb IIKOJBHHUKY ITOHUMATb TGOpCTHKO-MHO)KGCTBCHHLIfI SA3BIK COBpGMCHHOfI MaTEMATUKHU MW HCIIOJIB30BATh €ro AJisd
BBIPQ)XEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Hauasa MaTeMaTH4YECKOTO aHaIM3a» IPUCYTCTBYIOT TAaKXKE OCHOBBI MAaTEMaTHYECKOTO0 MOJEIMPOBAHUS, KOTOpbIE
IIpU3BaHbl CPOPMHUPOBATH HABBIKU MTOCTPOCHUS MOJENEH PEeabHbIX CUTYallUl, UCCIIEOBAHMS 3TUX MOJIENEH C MOMOIIBIO anmapara aareOpsl u
MAaTe€MaTUYCCKOIro aHajivu3a W HMHTCPOPCTAIHUU ITOJYUCHHBIX PE3YJIbTATOB. Takue 3aJaHusl BIUJICTCHBI B Ka)KI[I)If/'I 3 pasacioB HNpOoTrpaMMBbI,
IIOCKOJIBKY BECh MaTepuall Kypca LIMPOKO MCIIONB3YETCs Ul pelIeHUs NPUKIAAHBIX 3a1ad. [Ipu pemieHun peanbHbIX NPAKTUYECKHX 3ajad
yJaluecs: pa3BHBAIOT HAOJIOJATeIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HMCIOJIB30BaTh AHAIOIHI0, 00001IaTh U
KOHKpPETH3UPOBaTh Mpodaemy. JlesTenbHOCTh Mo (GOpMUPOBAHUIO HABBIKOB PELICHMS MPUKIAIHBIX 3a/1ad OpraHU3yeTcs B MPOIecce M3yueHUs
BCEX TeM Kypca «Auredpa 1 Hayajla MaTeMaTUYECKOTro aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM naHe Ha U3y4yeHHe Kypca ajureOphl U Hayall MaTEMaTUYECKOTo aHalln3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezento B 10 kitacce
u 3 yaca B Hezento B 11 kiacce, Bcero 3a JiBa roja o0yueHusi — 170 gacos.



BOCIHUATATEJIbHBII KOMIIOHEHT COJAEPKAHUS PABOYEM ITIPOT'PAMMBI

BocnurarenbHblil noTeHuan npeaMera «Aiaredpa ¥ Hadaja MaTEMaTHUECKOI0 aHalli3a) Pealu3yeTcsl B COOTBETCTBUM C OCHOBHBIMU
HAIPaBJICHUSMU BOCIIUTATEIbHON AESITEILHOCTU U B cOOTBETCTBUM ¢ IIporpammoii Bocniutanuss MKOVY Bbyrunnckas COILLL.
VYpoku anredpsl MpU3BaHbl pelIaTh 334a4l 00yUEeHHUS, ONpeAeIEHHBIE TOCYIaPCTBEHHOM MPOTrPaMMON, U 3aja4i BOCIIUTAHUS JTUYHOCTH
IIOPACTAIOILETr0 IIOKOJICHUs] B HEPA3PbIBHOM €UHCTBE.
Peanuzanus nemarorndeckuMy pabOTHUKAMH BOCIIUTATEFHOTO TIOTEHIIMAIA YPOKOB JIreOphl MPEAIOoaraeT ciaeIyrolee:

- YCTAaHOBJICHUC OOBCPUTCIIbHBIX OTHOIIICHUH MCXKAY NCAarort4€CKuM pa6OTHI/IKOM u 06y‘-IaIOHII/IMI/IC5[, CHOCO6CTBYIOHII/IX IIO3UTUBHOMY
BOCIIPHATHIO O6y‘IaIOH_II/IMI/IC$I Tpe60BaHHI>i n HpOCB6 neaarorun4ycCKoro pa6OTHI/IKa, IIPUBJICYCHUIO WX BHHUMAHHA K 06CY)I(I[3.€MOI>1 Ha YpPOKE
I/IH(bOpMaI_[I/II/I, AKTHNBHU3alluH MMO3HaBaTEILHOU ACATCIIbHOCTH,

- TOoOyXIeHHe O0O0ydJamuxcs coOJMoaTh Ha YypPOKE OOIIEHpPUHSATHIE HOPMBI IOBEIEHHS, TpaBWia OOLICHHS CO CTapIIUMHU
(memaroruueckuMy pabOTHUKAMM) U CBEPCTHUKAMHU (00y4arOIUMUCS ), IPUHIUIIBI yYeOHON NUCHHUILIMHBI M1 CAMOOPIraHU3alHHY;

- TNpUBJICYEHUE BHUMAHHS OOYYArOIIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKaxX SBIIEHUH, OpraHuzanus uX paboThl C
MOJIy9aeMOU Ha YpOKEe COIMAIbHO 3HAYMMOHN MH(OpMaNUel — MHUIIMHPOBAHKE €€ 00CYKICHUS, BRICKa3bIBAHUS O0yUYAIONIUMHUCS CBOSTO MHEHUS
IO €€ MOBO/TY, BBIPAOOTKH CBOETO K HEW OTHOIICHHS;

- HCIOJIb30BaHME BOCIUTATEIbHBIX BO3MOXKHOCTEH cojiep)kaHusi ydyeOHOro npenMeTa uyepe3 JIEMOHCTPALMI0 O0YyJarolUMCsl MPUMEPOB
OTBETCTBEHHOI0, TPAKIAHCKOI0 IMOBE/ICHUS, IPOSBICHUS YEIOBEKOIIO0MS U 100pOCepAeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOUIMX TEKCTOB VIS
YTEeHHUs, 3a]1a4 JUIs pEIeHUs, TPOOJIEMHBIX CUTYallui 17151 OOCYXACHUS B KJIacCe;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM padOThl C 00YUYAIONIMMHUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYIUPYIOIINX MO3HABATEIbHYIO
MOTHBAIMIO OOYYAIOUMXCS; JUIAKTUYECKOTO TeaTpa, /€ MOJyYeHHbIE Ha YpPOKE 3HaHUS OOBITPBIBAIOTCS B TeaTPalbHBIX IOCTAHOBKAX;
JUCKYCCHU, KOTOPBIE AaI0T 00yYaroIMMCs BO3MOXKHOCTb IPHUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO JUAJIOra; IPyNHIOBON paboThl Wik paboThI
B [1apax, KOTOPbIE y4aT KOMaHIHOU padoTe U B3aMMOAECHCTBHIO C IPYTUMHU JETHMHU;

- BKJIIOUCHHUC B YPOK HUI'POBBIX MPOLCAYP, KOTOPBLIC TOMOTAarOT NOAACPKATH MOTHBALIUIO O6y‘-IaIOIJ_[I/IXCH K TIOJIYUCHUIO 3HaHPII>i,
HaJa)KMBAHMIO ITO3UTUBHBIX MEKINYHOCTHBIX OTHOIIICHUN B KJ1acCce, IOMOTraroT YCTAaHOBJICHUTO I[O6p0)KCJ'IElTCJ]LHOfI aTMOC(I)CpBI BO BpCM4 ypOKa,

- opraHusanus IHe(l)CTBa MOTHUBHUPOBAHHBIX U SPYAUPOBAHHBIX o6yqa}0mnxcs[ Haa X HCYCHICBAOIMMWMH OJHOKJIACCHUKAMH, JAOIICTO0 UM
conuaJibHO 3HAYNMBIN ONBIT COTPYAHUYCCTBA U B3anMMHOM IIOMOIIH;

- WHUOUHUPOBAHUEC W IIOAACPIKKA HCCHeHOBaTeJIBCKOfI JACATCIIBHOCTH 06yqa}oumxcs[ B paMKax pcajr3allui VMMH HHIAWBHUAYAJIbHBIX H
TPYNIIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, YTO HacCT O6y‘{aIOIJ_II/IMC$[ BO3MOXHOCTb HpI/IO6pCCTI/I HaBBIKK CAMOCTOSATCIIBHOTO PCHICHUA



TEOPETUYECKON MPOOJIeMbl, TeHEPUPOBaHUS U O(OPMIICHHUSI COOCTBEHHBIX UCH, YBAKUTEIHHOIO OTHOIICHUS K UYXKHUM UM, 0QOpMICHHBIM B

paboTax Ipyrux HCCieoBaTeNiel, HABBIK ITYOJUYHOTO BBICTYIUICHHS IEpe]] ayAUTOpPHEH, apryMEHTHPOBAaHUS M OTCTAHBAHUS CBOCH TOYKH
3peHusl.

Pe3ynbrarhl equHCTBA y4eOHOM M BOCIIUTATENbHOMN JIEATEIbHOCTH OTPa)KEHBI B pasjese pabodeil mporpaMMbl «JIMYHOCTHBIE Pe3yabTaThl
M3y4eHUs yueOHOro rnpeamera «Anredpa v Hayalla MaTeMaTHYECKOT0 aHallM3a» Ha YPOBHE CPEHEro o01Iero 00pa3oBaHUs.



COJAEP/KAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Parmonanbueie unciaa. OOBIKHOBEHHBIE M JIECSATHYHBIE JIPOOM, TPOIEHTHI, OECKOHEYHBIC MEpPHOAMYECKHE IpoOu. Apudmerndeckue
OIlEepalluy C pallMOHAIBHBIMHU YHMCIAMHU, IPE0OpPa30BaHUs YUCIIOBBIX BblpakeHUH. [Ipumenenue apoGeil u MpoLEeHTOB Ul pelleHus] TPUKIIaJIHbIX
3a]1a4 U3 pa3Iu4HbIX OTPACiIel 3HAHUW U pPealbHON KU3HU.

JleiicTButenbHbple uMcia. PanuoHalbHblE W HUppalMOHalbHbIE 4uciIa. ApUPMETHUYECKHE OlepalMu C JCHCTBUTEIbHBIMU YHCIAMHU.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenb ¢ uenbiM nokazaresneM. CranzpaptHas ¢opma 3amucu JeiicTBuTesnbHOro uucia. Mcnonb3oBanue noaxonsiieil (GopMbl 3anucu
JEHCTBUTEIBHBIX YACEN VISl PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HATYpaJIbHOU cTeneHu. JeHCTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nensx u ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemrenre nppalOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKNX YPAaBHEHHM.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEILIEHUIO0 MaTEMaTUYECKUX 3a7a4 U 337a4 U3 pa3IMuHbIX o0sacTell HAayKH U peabHOM KU3HU.

DOYyHKUMH U TPapuKu

@yHK1us, crocoOsl 3aganus GyHkuuu. I'paduk Gynxuun. BzaumHo oOpaTHble GyHKINY.

OO6nacTh ompeneneHus U MHOXKeCTBO 3HaueHuM QyHkuuu. Hymu ¢ynkumu. [IpomexyTku 3HakomocTosHcTBa. UETHbIE W HEUETHBIE
GyHKIUH.

CrenenHast GyHKLUS C HATYpaJIbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa U rpaguk KOpHsI N-0 CTENEHH.

Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOTO apryMeHTa.

Hayana maTteMaTH4ecKoro aHajmsa

[TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEIbHOCTENH. MOHOTOHHBIE MTOCIIEA0BATEIHHOCTH.



Apudmerndeckass W TreoMeTpudeckas mporpeccun. beckoHeyHO yObIBaromiass reoMeTpuueckas mnporpeccus. Cymma OECKOHEYHO
yObIBatoleil reomerpuueckoi mporpeccur. Popmyna CIOXKHBIX MPOLEHTOB. Vcronb30BaHWE MPOTPECCHM [UIsl PEIIeHUs peajbHBbIX 3a1ad
MIPUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHuoxecTBO, omepaiuu Haja MHOXecTBamu. [luarpammbl Ditniepa—Benna. IlpumeHeHue TeOpeTHKO-MHOXKECTBEHHOIO armapara Jjis
OIMCaHUs PEANTbHBIX MPOIECCOB U SIBJICHUI, IPU PEIICHUHU 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yuciia 1 BBIYHCICHUSA

HarypanbsHsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKESHHUN, COACPIKAIINX JIOTAPU(DMBIL.

[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIprmepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHUN. Perienre npukiIaHbIX 3a1a4 ¢ MOMOIIBIO CUCTEMbI TMHEMHBIX YPaBHEHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpuMeHeHMe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0O MAaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMyHbIX o0jacTeill HayKu U pealbHOU
KU3HU.

DyHkuUH U rpaguKu

Oynkius. [lepuonndeckue ¢yHkuuu. [IpoMexyTkd MOHOTOHHOCTH (QyHKUUH. MakcuMymbl M MUHUMYMBbl QyHKuuu. Haumbonbmiee u
HaMMEHblIee 3HaueHue (PYHKIIMH HA TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaPUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Vcnonp3oBanue rpadukoB GyHKIMN I UCCIIEOBAHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPhIe BOSHUKAIOT MPU PEIICHUU 3a/1a4 U3 JPYTuX
y4eOHBIX IPEIMETOB U PEeaTbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajmsa

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB JIJIs pEIIEHUs] HEPABEHCTB.



[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GpuU3NIECKUN CMBICI TPOU3BOIHOM.

[TpounzBoaHbIe 351eMeHTapHBIX (PyHKIHI. DOpMYITbl HAXO0XKACHUS TPOU3BOIHON CYyMMBI, TPOU3BEICHUS M YaCTHOTO () YHKITHA.

[Ipumenenne mpoOU3BOJHON K MCCIEAOBAHUIO (DYHKUIMH Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxokeHue HauOOJNbIIEro U HaMMEHbBILEro
3Ha4YeHus QYHKIUU Ha OTPE3KE.

[IpumeHeHre TPOU3BOJHON IS HAXOXKACHUS HAWIYYLIETO0 PEUICHHs B MPHUKIAIHBIX 33jJa4ax, Ui ONpeJeNieHHs CKOPOCTH Ipolecca,
3a1aHHOTO (POPMYJITION M TpaduKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpain, ero reomeTpudeckuil 1 pu3andeckuii cMbeIci. Berancinenne naterpana mno Gopmysne Herorona—Jleiibnuna.



INIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHoOro mpenmera «MaremaTHkay IOJDKHO oOecreuuBaTh JOCTH)KEHHE Ha YPOBHE CpeAHero oomero obpa3oBaHHS
CJICAYIOUIMX JINYHOCTHBIX, METANPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yueOHOro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO TPAXKIAHCKOW TMO3MLIMU OOydYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O 4IEHA POCCHICKOTO OOIIECTBa,
NPEJCTAaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3NIUYHBIX CTPYKTYp, SBICHHN, MPOLEAYp TPa)kITaHCKOTO OOIIecTBa
(BBIOOPBI, ONIPOCHI U TIP.), YMEHHUEM B3aUMO/IEHCTBOBATh C COLMATIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMU U Ha3HAYCHUEM.

[TaTproTHyeckoe BOCIUTAHUE:!

c(OpPMUPOBAHHOCTBIO POCCUMCKON T'PaKIAHCKOW HIEHTUYHOCTH, YBAXKEHUS K IPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JOCTHKEHMSIM POCCHUHCKMX MAaTE€MaTUKOB M POCCUHMCKOM MAaTeMaTHYECKOW IIKOJIBI, K MCIOJIb30BAHUIO 3THUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; cGOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ATHYECKOIrO MOBEJCHUS,
CBSI3aHHOTO C INPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKH U JIEATEIBbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJA B IOCTPOCHUE
YCTOWYHBOTO OYyIyIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM OTHOIIEHUEM K MUDY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEILIEHUH, pacCyXACHHUIA;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJO0B HCKYCCTBA.

®Pu3nuecKoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHMs TNPUMEHSTh MaTeMaTH4YecKue 3HaHHWA B HHTEpecax 3J0pOBOro U Oe3omacHoro oobpasa XKHU3HH,
OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 3/I0pPOBBIO (340pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM PEXHUM 3aHATUH M OTIbIXA, PEryJspHas
¢buznyeckas akTUBHOCTD); (PU3HMUECKOr0 COBEPIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-037J0POBUTEIBHON JESATENbHOCTHIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TpPYyJy, OCO3HAHHUEM LEHHOCTU TPYJONIOOUS; MHTEPECOM K Pa3IHuUHBIM cepaM MpodecCHOHAIBHON AesSTeIbHOCTH,
CBSA3aHHBIM C MaTE€MaTHUKON M €€ NpPUIIOKEHUSIMH, YMEHHEM COBEpILaTh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccud U pean30BbIBATh



COOCTBEHHBIE JKU3HEHHbIE IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTEMaTHMYECKOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
Bcel JKU3HH, TOTOBHOCTBIO K AKTUBHOMY YYAaCTUIO B PCIHICHUH MTPAKTUUCCKHX 3aJia4q MaTeMaTHYeCKOU HaIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTMYECKON KYJIbTYPbl, MOHUMAHHEM BIHMSHHUS COLIMAIbHO-3KOHOMHUYECKUX IPOLECCOB Ha COCTOSIHHE
OPUPOJHON H COLMANbHOM Cpefbl, OCO3HAaHHEM TIJI00AJBbHOrO XapakTepa »SKOJIOTHYECKHX MpoOjeM; OpHeHTaluueldl Ha MpHUMEHEHUe
MaTeMaTUYEeCKUX 3HaHUU AJil pClICHUA 3aaa4 B OGJ’I&CTI/I 0pr>1<a}0me171 CpcAabl, IUIAHUPOBAHHA IOCTYIIKOB MW OLCHKH HX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU M OOIIECTBEHHON MPaKTUKH,
HOHUMAaHUEM MaTeMaTHUYeCKOU HAayKH Kak C(bepm qeJIOBEUECKOU JACATCIIBHOCTU, J3TaIllOB eé PasBUTHUA W 3HAYMMOCTU [JIA PA3BUTUA
OUBHWIN3allUH, OBJIaJCHUEM SA3BIKOM MAaTEMAaTUKU U MaTeMaTHYECKOU KyanypOfI KaK Cp€ACTBOM MMO3HAHUSA MHPA; TOTOBHOCTBIO OCYHICCTBJIATDH
MPOEKTHYIO M HUCCIIE0BATENbCKYIO IEATEIbHOCTh HHINBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOGHHS MPOrpaMMbl ydyeOHOro rmpeamera «MareMaTuka» XapaKTEepHU3yIOTCS OBIAJCHHEM
YHUBEPCATbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCANbHBIMU Pe2yIamMUGHbIMU
oeticmseusmu.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, obecneuusaiom @Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS
(0ceoeHue Memooo8 NO3HAHUS OKpYlCcarowe20 Mupa, HpuMeHeHue JI02U4ecKUx, UCCIe008ameNbCKux onepayuil, yMmeuuilli pabomams ¢
ungopmayuet).

ba3oBrle mornueckme aeMcTBU:

® BBIBIATh M XapaKTEPH30BATh CYIIECTBEHHBbIC MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUNA MEXIy MOHSITHUSIMH,

(GOopMyIMPOBATh OINpPEACIICHUS] MMOHATUH; YCTAaHABIMBATH CYIMIECTBEHHBIA MPU3HAK KJIACCH(UKAIIMKA, OCHOBAHUS IS O00OOIIECHUS U
CpaBHEHHUS, KpPUTEPHUN TTPOBOJAMMOTO aHAIIN3A,

e BOCIPHHHMATH, (POPMYITHPOBATH W IMPEOOPA30BBIBATH CYXKICHHS: YTBEPIUTCILHBIC M OTPHUIATCIbHBIC, CIUHUYHBIC, YaCTHBIC U

o0111e; YCIOBHEIE,

® BBIABIATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3HM W NMPOTHBOPEUNs B (pakTax, MAaHHBIX, HAOIOJCHUSAX W YTBEPKICHUSIX,

npeyiaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIAYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOYEHUH TI0

aHaJIOTHH;



IPOBOAMTH CAaMOCTOSITEJIBHO JIOKA3aTeNbCTBA MATEMAaTHUUECKUX YTBEPKIACHUH (IpsiMble M OT MPOTHBHOIO), BBICTPAWBATH
apryMeHTaluio, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIbI;

BbIOMpaTh croco0 pelieHrs yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIICHHUs, BbIOMpaTh Haubolsiee MOIXOISIIMMA ¢
y4€TOM CaMOCTOSTEIbHO BbIICICHHBIX KPUTEPHUEB).

bazoBrie ncciegoBaTenbcKyue ASHCTBUS:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUN MHCTPYMEHT MO3HAHMS; (POPMYIMPOBATh BOIPOCH], (PUKCUPYIOLINE IPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, OPMHUPOBATH TUTIOTE3Y, ApPTYMEHTHPOBAThH CBOIO MO3UINI0, MHEHHE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIM SKCHEPUMEHT, UCCIEA0BAaHHE 10 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro
00BeKTa, SIBIECHHUS, IIPOLIECCA, BBIIBJICHHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SABJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIIHPOBATh 00OOIICHUST U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, UCCIEIOBAHNUs, OLICHUBATD
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHUI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOILIECCa, a TAKXKE BbIIBUTaTh IMPEIIION0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ora ¢ napopmarueii:

BBISIBIIAITH 1e(UIUTH HH(OPMAIINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a9H;

BBIOMPATh HH(POPMAITUIO U3 HCTOYHIKOB PA3JIMYHBIX THIIOB, aHATM3HPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, IPEJICTABIATH €€ B Pa3IMUHBIX (OopMax, WILTIOCTPUPOBATH TpapUUECcKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhnvle KOMMYyHUKamMueHbvle 0eticmeust, 00ecnequsaron chopmuposaHHoCms COYUAIbHbIX HABbIKOE 00YUAIOUIUXCAL.
Oo1exHue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSMH U LEISIMH OOILLEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOUKY 3p€HUS B YCTHBIX M IUCBMEHHBIX TEKCTAX, AABaTh MOSCHEHUS IO XOAY PELIEHUS 33a]a4l, KOMMEHTUPOBATH MOJIy4YE€HHBIN
pe3yJIbTaT;

B X0Jie OOCYXJEHHs 3aJjaBaTh BOIPOCH MO CYIIECTBY OOCYXJIaeMOH TeMbl, MpoOJeMbl, pelaeMoi 3a/aud, BBICKAa3bIBaTh WJIEH,
HalleJICHHbIE HA TOHMCK PEIICHUS; CONOCTAaBIATH CBOU CYXKJIEHHUS C CYKICHHUSMHU JAPYIMX YYaCTHHUKOB JMAJIora, OOHapyKHBaTh
pa3jinure U CXOJICTBO MO3UIININ; B KOPPEKTHOH opme POopMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHHUS;

NPECTABIATh PE3yJbTaThl pPELIeHHUsS 3a/]a4yH, SKCIIEPUMEHTa, MCCIIEJOBAaHUS, MNPOEKTa; CaMOCTOSTENbHO BBIOMpaTh Qopmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 NMPE3eHTAuU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyIHUYECTBO:



IMOHUMAThb U HUCII0JIB30BAaTh NPCUMYIICCTBA KOMaHIIHOﬁ n HHI[HBHI[yaHbHOﬁ pa6OTBI IIpH pCIICHUN y‘-Ie6HLIX 3ala4; NpUuHUMAaTh LCJIb
COBMECTHOW [IEATENIbHOCTH, IUIAHHUPOBATh OPraHM3allMI0 COBMECTHOH paOoThl, paclpenessTh BUABI padoT, JIOTrOBapHBAaThCA,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboTHI; 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (opMax paboThl (00CYkAeHHs, 0OMEH MHEHHI, «MO3TOBbIC LITYPMbD» U HUHBIC); BBIIOIHITH CBOIO YacTh
paboThI ¥ KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMU WICHAMH KOMAaH/IbI; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOTYKT TIO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie Oeiicmeus, 00eCneyusaiom @GOpPMUPOSAHUE CMbICIOBbIX VCMAHOBOK U JHCUSHEHHbIX HABbIKOS

JUYHOCMU.

Camoopranusanus:

COCTaBJIATh IUTAH, AJTOPUTM PEIICHUS 3a/Ja4yd, BBIOMPATH CIIOCOO0 pEIICHUS C YY4ETOM HMMEIONUXCS PECypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATHh BApUAHTHI PELICHUH ¢ yuéTOM HOBOI MH(OPMALIHH.

CaMOKOHTPOIb:

BJIQJICTh HAaBBIKAMH I103HABATCIIBHOW pPe(IICKCHHM KaK OCO3HAHUS COBEPIIAEMBbIX JACHCTBUH M MBICIUTEIBHBIX IPOIECCOB, HX
pe3yNbTaTOB; BIAJETh CIIOCO0AMU CAaMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa PeleHUsl MaTeMaTUYeCKOM 3a/1a4;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPH PELICHUH 3a/1a4U, BHOCUTh KOPPEKTUBHI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, TAHHBIX, HAWICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEINM U YCIOBHUSM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WU HEIOCTHKEHHUS PEe3ylbTaToB
JesATeTbHOCTH, HAXOAUTh OIITHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEJAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro kKypca «Anredpa M Hayajla MaTeMaTHMUECKOIO aHaJW3a» Ha YPOBHE CpEIHEro oOuero oOpa3oBaHMs JIOJKHO
o0ecreunBaTh JOCTIKEHHE CIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

10 KJIACC

Yuciia 1 BLIYUCICHUA
OnepupoBaTh MOHATUSAME: PAllMOHATFHOE U ACHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS M IECATUYHAS IPOOB, MPOILICHTHI.
BoimonusaTe apudmeTruecKre onepamnuy ¢ palMoOHAIBHBIMUI U IEHCTBUTEbHBIMHA YUCIIAMHU.

BremoaHATE HpI/I6J'II/I)KéHHBIe BBIYUCIICHUSA, UCITIOJIB3YA MpaBHJIa OKPYTJICHU, ACJIaTh IPUKUAKY U OLICHKY pE3yjibTaTa BBIYHCIICHUH.



OnepupoBaTh MOHIATUSIMU: CTETEHb C LIEJBIM MOKa3aTelieM; CTaHaapTHas ¢popMa 3alucH ACHCTBUTEIBHOIO YHCia, KOPEHb HATypaJbHOM
CTETICHH; MCII0JIb30BaTh MOIXOASIIYI0 (POPMY 3aIUCH JICHCTBUTENBHBIX YMCEN ISl pEIICHHs MPAKTHYECKUX 3a71a4 U MPEICTaBICHHUS JaHHbIX.

OnepupoBaTh NOHATUAMH: CUHYC, KOCUHYC U TAaHI'€HC IIPOU3BOJIBHOTO YIJIa; UCIIOIb30BaTh 3alIMCh IPOM3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpHUECKUE HYHKIUH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; 1I€JIO€, PallMOHAIbHOE, UPPALlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BrimonHsaTe npeodpazoBaHUsl TPUTOHOMETPUYECKUX BBHIPAKEHUI U pelIaTh TPUTOHOMETPUUYECKUE YPAaBHEHHUSI.

BrimonHsaTe npeoOpazoBaHus LENbIX, PALIMOHAIBHBIX U UPPAIIMOHATBHBIX BHIPAKEHUH U pelIaTh OCHOBHBIE THITBI IEJIBIX, PALIMOHAIBHBIX
Y UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHSTh ypaBHEHHsS] W HEPABEHCTBA JUISl PEIICHUS MaTeMaTHYECKUX 3aJad M 3a7ad M3 Pa3IUYHbIX O0JacTel HAyKH M peabHON
JKU3HHU.

MonenupoBaTh peajbHble CUTyalldd Ha f3BbIKE anreOpbl, COCTaBISATh BBIPAXKECHHS, YpaBHEHHS, HEPaBEHCTBA IO YCJIOBHIO 3aJayH,
UCCJIEI0BATh IOCTPOCHHbBIE MOJIENIN C UCIIOIb30BaHUEM arrapaTa aareopsbl.

DyHKIUH U IpadUKH

OnepupoBath MOHATHAMH: (DYHKIHUSA, CIOCOOBI 3aJaHUsl (PYHKIIMH, 00JACTh ONMpEAENECHUS U MHOXKECTBO 3HAaYeHUH (QyHKUUHU, rpaduk
GbyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIHH.

OnepupoBaTh NOHATUSAMH: YETHOCTh U HEYETHOCTh (PYHKIINU, HYJIU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonp3oBatek rpadpuku QyHKIUN A pELIEHUS] YpaBHEHHH.

CrpouTthb 1 4uTaTh rpaduKu JIMHEHHOHN QyHKIMH, KBaApaTHUHON (QYHKIINHU, CTEIEHHON (PYHKIMHM C 1IeIBbIM ITOKa3aTesIeM.

Hcnonb3oBatek rpadukn GpyHKIUHA A8 MCClIeJOBaHUS MPOLECCOB U 3aBUCUMOCTEH MPU pelIeHUH 337a4 U3 APYrUX y4eOHBIX NMpeIMEeTOB
U peajbHON KU3HU; BBIpAXXaTh (HOPMYIaMH 3aBUCMOCTH MEKy BETUUMHAMHU.

Hayana maTremMaTH4yecKoro aHajaimsa

OnepupoBaTh MOHATUSAMHU: I10CIEA0BATEIBLHOCTD, apU(hMETHUECKas! U TeOMETPUUECKasi IPOTPECCUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO YObIBaroIllas reoMeTpudeckas Mporpeccusi, cymma OecKOHEYHO yObIBarolle reoMeTpuyecKon
IIPOTPECCHH.

3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronbs30BaTh CBOKCTBA IOCIEA0BATEIBHOCTEN U IIPOIrPECCUM IS PEILICHUs] PEANIbHBIX 3aa4 IIPUKIIAJHOIO XapaKTepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMHI: MHOXECTBO, OTI€paIlH HaJl MHOKECTBAMH.



VMcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmnapaT JJs ONUCaHMs peallbHbIX MPOLIECCOB U SBJICHUH, MPU PELICHUU 3a7ad U3 JPYrux
y4€OHBIX IIPEIMETOB.
OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEJCTBHE, 10Ka3aTEIbCTBO.

11 KIIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTh NMOHATHAMM: HATypalbHOE, LIEJO€ YHMCIO; HUCIOJIB30BATh IPHU3HAKU JIEIMMOCTH LEIBIX YHCEN, PA3NIOKCHHE 4YMCiIa Ha
IIPOCTBIE MHOKUTENH [l PEILICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUSAME: JIOTapU(M YUCIIA, TECATHYHBIC H HATYPaJIbHBIC JIOTApU(MBIL.

YpaBHeHUs] M HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHM JUIsl MPeoOpa30BaHMsl BhIPAKEHUI; ONIEpUPOBATh MOHATUAMU: [TOKa3aTeIbHOE YPaBHEHNUE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHaTh mpeoOpazoBaHusl BBIPAXEHUH, COJAEPKALIMX JIOTapu(MBI; ONEPUPOBATH IMOHATUSAMHU: JIOTapU(MHUUECKOE ypaBHEHHE WU
HEpPaBEHCTBO; pellaTh OCHOBHbIE TUIIBI JIOTApU(PMUUECKUX YPaBHEHHH U HEPABEHCTB.

Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CUCTEMA JTMHEHHBIX YpaBHEHUHN U €€ pelleHre; UCIOIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH ISl peleHus
IIPaKTUYECKHX 3a]1a4.

Haxonuts penieHus npoCcTeNInuX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

MozenupoBaTh peaibHble CUTYallMM Ha s3bIKE aureOpbl, COCTAaBJIATh BBIPAKEHMS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI IO YCIOBHUIO
3a/1a4M, UCCIIEeI0BaTh MOCTPOEHHBIE MOJIEH C MCIIOJIb30BAHUEM arrapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATHSAMHU: TepHOAMYECKass (QYHKLHUSA, HPOMEXKYTKM MOHOTOHHOCTH (YHKIIMM, TOUYKH OSKCTpeMyMa (yHKIUH,
HauOoJIbIlIee M HauMEHblIlee 3HaueHUsl (YHKIIUU Ha IPOMEKYTKE; NCIOIb30BATh UX AJIS MCCIEe0BaHUs (GYHKIINH, 3aJaHHON rpadukom.

OnepupoBaTh NOHATUAMU: TpaduKU TOKa3aTENbHOM, JOrapupMUYEeCKO W TPUTOHOMETPUYECKMX (YHKIMM; H300pakaTb HX Ha
KOOPJIMHATHOM IIJIOCKOCTH U UCIIOJIB30BATh JUISl PEIICHNS YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHON IUIOCKOCTH I'paMKW JHMHEHHBIX YpaBHEHMH M HUCIOJNb30BaTh MX JJIS PELICHUS CHCTEMbl JMHEHHBIX
YpaBHEHUM.

Hcnonp3oBath rpaduku GyHKIUN I UCCIETOBaHMS POLIECCOB M 3aBUCUMOCTEN U3 APYTrUX YUeOHBIX JUCIUILIUH.

Hayana matemMaTH4uecKoro aHajamsa



OnepupoBaTh HNOHATHAMU: HENpepbIBHAS (DYHKIMS; MPOU3BOAHAS (DYHKIMM; HMCIIOJIB30BaTh I'€OMETPUUYECKHM M (PU3NYECKUH CMBICIT
IIPOU3BOJHOM JUIS PELICHU 3a4a4.

HaxoauTte npou3BoHbIE 371€MEHTAPHBIX (PYHKINH, BEIYUCISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Vcnonb30BaTh NPOU3BOAHYIO Ul UCCIEI0BaHUs (YHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh Pe3y/bTaThl UCCIEIOBAHUS K
HOCTPOCHUIO Irpa(huKOB.

Hcnonp3oBaTh MNPOU3BOJHYIO JIA HAXOXKACHUA HAWJIYULICTO PCIICHHA B IPUKIAAHBIX, B TOM YHCJIC COLUAIBHO-3KOHOMHUYCCKUX,
3a1ayax.

OnepupoBaTh NOHATUAMU: IEPBOOOPa3Has U MHTErpall; IOHUMATh F€OMETPUUECKUI U (PU3NYECKUI CMBICI UHTErpaa.

Haxonuth nepBooOpa3Hble 37eMEHTapHBIX (YHKLUH; BBIYUCIIATh HHTErpai 1o Gpopmyne Hetorona—JleiiOHuma.

Pemate mpukiagHble 3amaud, B TOM YHCIE COIMUAIBHO-OKOHOMHYECKOTO M (PH3MUECKOTO XapakTepa, CPEeACTBAMH MAaTEMaTHYECKOTO

aHaJIu3a.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3/ieioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Konrponenvie  Hpakrisieckire o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHo’kecTBa pallMOHAIBHBIX U
1 JENCTBUTENBHBIX yKcen. PannoHanbHbIe 14 1
YPaBHEHHUS U HEPABEHCTBA
5 Oyukuuu u rpaguku. CTeneHs ¢ LeabM 6
MoKa3arenem
3 Apudmerndeckuit KOpeHb N—0i CTENeHN. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TPUrOHOMETpHUH. T pUroHOMETpHUUECKHE 22 1
YPaBHEHHUS




5 IHocnenoBaTenbHOCTH U IPOrPECCUH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHp ¢ paliiOHAJIbHBIM I0KA3aTENIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckre GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenue npon3BoaHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 1enbie yncia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







