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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAIM3a» SIBIISETCS OJHUM W3 HamOoyiee 3HAYMMBIX B MPOTpamMMe CPEJHEro OOIIero
o0pa3oBaHusl, TOCKOJIbKY, C OJHON CTOPOHBI, OH 00ECIIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y JIsl U3yYEHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroi
CTOPOHBI, (POPMHUPYET JOrHUECKOe U aOCTPAKTHOE MBIIIICHUE 00YJarOIMXCsl Ha YpOBHE, HEOOXOIUMOM JJIsl OCBOSHHSI UH(OPMATHUKH, OOIIECTBO3ZHAHUS,
UCTOPHUH, CIIOBECHOCTHU W JIPYTUX AWCIHUILINH. B paMkax qaHHOro y4eOHOTo Kypca oOydaromuecs: OBIaIeBal0OT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAaYKH, KOTOpasi pOpMYIHPYET CBOM JTIOCTHIKEHHUSI B MaTeMaTHYECKOU opme.

YueOHblii Kypc anreOpbl U Hayajd MaTeMaTHYeCKOro aHajin3a 3aKja/bIBaeT OCHOBY Ui YCIIEUIHOIO OBJAJACHMS 3aKOHAMU (PU3UKU, XUMHH,
OHMOJIOTUH, TOHUMAHUSI OCHOBHBIX TE€HACHIIUN Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOH KU3HU, MIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX U(POBBIX
N KOMIIBIOTCPHBIX TCXHOJIOIUAX, YBEPCHHO HMCIIOJIB30BATh UX IJIA IIaJILHeI\/JIIHel“O 06pa3013aH1/191 n B HOBCCILHCBHOfI JK3HU. B TO *)e BpEMs OBJIAICHUC
a6CTpaKTHI>IMI/I M JIOTUYCCKH CTPOTrMMH KOHCTPYKIUAMH aJIF€6pI)I N MAaTCMAaTUYCCKOro aHajin3a pa3BHUBACT YMCHUC HAXOAWUTb 3aKOHOMCPHOCTH,
000CHOBBIBATh HCTUHHOCTD, TOKA3bIBaTh YTBEPKACHUS C TOMOIIbIO MHAYKIIMH U PACCYKIATh JeNYKTUBHO, UCIIOIB30BaTh 00001IeHNE U KOHKPETHU3aIHIO,
abcTparupoBaHHe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xozxe nzyuenust yueOHOTO Kypca «Anredpa u Hayajia MaTeMaTHYeCKOro aHaIH3a» 00yJaronrecs NOayYaroT HOBBIH OMBIT PEIICHHS TPUKIIATHBIX
3a/1a4, CaMOCTOSATEIBHOIO IIOCTPOCHUS MAaTEMaTUYECKUX MOJEIEH pEalbHBIX CUTYyallud, WHTEPIPETAlMU IIOJYYEHHBIX PELICHUM, 3HAKOMATCS C
npUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U UCKYCCTBE, C BHLIAIOIIMMUCSA MATEMAaTHUECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbli Kypc 001a/1a€T 3HAUNTENIbHBIM BOCIIUTATENbHBIM TOTEHIIMAIOM, KOTOPBIH peanu3yeTcs Kak yepe3 yueOHbIi MaTepHal, CliocoOCTBYIOIINN
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 CelupUKy yueOHOM eATeTbHOCTH, TPEOYIONIEH MPOI0KUTEbHON KOHIICHTPAIIMY BHUMAaHMUSI,
CaMOCTOATCIIBHOCTHU, aKKYPATHOCTHU U OTBETCTBCHHOCTH 34 HOJ'IyLIeHHI)II\/'I pe3yibTart.

B ocHoBe MeTouKN 00ydeHus anredpe U HayajaM MaTeMaTHUYeCKOro aHaIN3a JISKUT AeATEIbHOCTHBIN MPUHIIMIT O0yYEeHHUS.

B cTpykType yueOHOro kypca «Anredpa n Hauanaa MaTeMaTHYECKOTO aHAIM3a» BBIJEIEHBI CIEAYIOUINE COJepKATeIbHO-METOANUECKUE JTMHHM:
«Hucna u BeruucneHus», «OyHKIuU U rpadukn», «YpaBHEHUs U HepaBeHCTBay», «Hauana maremarnyeckoro ananuszay, «MHOecTBa U Joruka». Bee
OCHOBHBIE COJIEpKATEIbHO-METOINYECKNE JHHUM H3YYalOTCS Ha TPOTSHKEHHH JBYX JIET OOY4YeHHsS Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMS,
€CTECTBEHHO JIOMOJHAA APYr Apyra M MOCTENEHHO HACHIIAsCh HOBBIMM TeMaMM U pasjenamMu. /laHHbIM yueOHBIM Kypc SBISETCS MHTEIPaTUBHBIM,
MOCKOJIbKY 00BEeIMHSET B ce0e coJiepKaHue HECKOJIbKUX MaTeMaTUYeCKUX JUCLUHUIUIMH, TAKMX KakK anredpa, TPUrOHOMETpHUs, MaTeMaTHUECKUi aHaju3,
TEOPHsI MHOXKECTB, MaTeMaTHUYeCKas JJOruKa u ipyrue. [1o Mepe Toro kak o0yJaronuecs OBIaAeBarOT BCE 0oJIee MUPOKUM MaTeMaTHYECKUM anmapaToM,
y HUX TOCJTEAO0BATEIbHO (HOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYIO MOJENbh PeaJbHON CUTYyalld, MPUMEHITh 3HAHUSA,
NOJy4YEeHHBIE IPU U3YYECHUH Y4eOHOTro Kypca, UIsl peIeHHsI CAMOCTOSATENIBHO ¢(HOPMYIMPOBAaHHON MaTeMaTUYecKoi 3a1a4H, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBET.

COl]ep)KaTeHI)HO‘MeTOHI/I‘IeCKaﬂ JmHNS «Y1cna B BREIYMCICHUSY 3aBCpuiacT q)OpMI/IpOBaHI/Ie HAaBBIKOB MCIIOJIB30BaHUA )ICI\/'ICTBI/ITeJ'II)HI)IX YHUCEII,
KOTOpoe OBUIO HayaTO Ha ypOBHE OCHOBHOTO o0miero oOpaszoBaHusi. Ha ypoBHe cpeaHero oOmero oOpa3oBaHHs 0CO00O€ BHHMAHHE YESETCS
(OpMHPOBAHNIO HABBIKOB PAI[MOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIMX B CeOS HCMOIb30BAHUE pa3IMYHBIX (HOpPM 3amucH 4YMCIa, YMEHHE JenaTh



IPUKUIKY, BBIIOJIHATH MPUOIM>KEHHBIC BBIYMCIIEHUS, OLIEHUBATh YMCIIOBBIE BBIPAXKEHMS, pabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
00y4aroIuMcsl MHOXKECTBA HATYPaJIbHBIX, LEJbIX, PALIMOHATIBHBIX U JEMCTBUTEIbHBIX YU CET JOTIOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX uncen. B kaxom
U3 3TUX MHOXECTB PAaCCMATPHBAIOTCS CBOWCTBEHHBIE eMy crnenuduyeckue 3aayd W OINEpaluu: JEJICHHE HaIeNo, ONEPHPOBAHUE OCTATKAMHU Ha
MHOXECTBE LIEJIBIX YHCes, 0COOble CBOMCTBAa PALMOHAIBHBIX U UPPALMOHAIBHBIX YHCET, apu(MeTHUECKUue OINEepaluy, a TaKXKe HU3BJICYEHUE KOPHS
HaTypaJIbHOM CTEIIEHN Ha MHOXECTBE KOMIUIEKCHBIX YMCeEll. biaronaps nociae1oBaTelIbHOMY PACIIMPEHUIO Kpyra UCIOIb3YEMbIX YUCEN U 3HAKOMCTBY C
BO3MOXXHOCTSIMH MX NPUMEHEHHUS JJIS PEIICHHs Pa3nyHbIX 3a7a4d (popMupyeTcs NpeACTaBICHHE O €IMHCTBE MAaTeMaTHKU KaK HAayKH U e€ poyid B
HOCTPOCHUU MOJIEIICH peabHOT0 MUPA, ITUPOKO UCTIONB3YIOTCS 0000IEHIE U KOHKPETH3AIIHSL.

JIluHns «YpaBHEHHS M HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHU BCEro oOy4deHHs Ha ypOBHE CPEAHEro oouiero o0pa3oBaHMs, OCKOJIbKY B
Kax10M pazzene IIporpaMMel IpeaycMOTPEHO peleHre COOTBETCTBYIOLINX 3a/1ad. B pe3ynbpTare oOydaromuecs: OBlIaZeBaOT Pa3IuYHbBIMU METOAaMHU
pelIeHus paluoHAIbHBIX, HPPAMOHAIBHBIX, TOKA3aTEeIbHBIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPHUYECKUX YPABHEHUH, HEPABEHCTB M CUCTEM, a TAKKe
3ajad, coAep Kalux napamerpsl. [loaydeHHbIe YMEHUS IIMPOKO UCTIONB3YIOTCS TPU UCCIENOBAaHUN (DYHKIIMA C TOMOIIBIO TPOU3BOIHOM, IPU PELICHU U
IPUKJIAJHBIX 33/1a4 U 3371a4 Ha HaXOKJeHUE HAUOOIbIINX U HAMMEHBIIUX 3HaueHul QyHKuK. JlaHHas coieprkaTenbHast JMHUS BKIIIOYAET B ce0s TaKxKe
(bopMHpoBaHUE YMEHUH BBIIOJIHATH PACYEThI O GOpMYysaM, Ipeodpa3oBaHMsl PaLlMOHAIbHBIX, HPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUI, a
TaK)K€ BBIPAXEHHI, copepkallluXx CTEeNeHU U jorapudmbl. braronaps uszydeHuro anreOpanyeckoro marepuana MPOMCXOAUT JalbHEWIIEe pa3BUTHE
ITOPUTMUYECKOTO U a0CTPAKTHOTO MBILIICHHS 00YJaromuXxcsi, GOpMUPYIOTCS HABBIKU IETYKTHBHBIX PACCYKIECHHI, paO0OTHI C CAMBOJIBHBIME (hOpMaMHU,
IPEeCTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PABEHCTB M HEpaBEHCTB. AnreOpa npeiaraeT 3pQeKTUBHbIC HHCTPYMEHTHI JJIS peIIeHUs
IIPAKTUYECKHUX M €CTECTBEHHO-HAYUYHBIX 3314, HATrJIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKH.

CopnepxarenbHo-MeToanYecKas TUHUS «DYyHKIUU U TpaduKU» TECHO NEPEIJIETaeTCs ¢ PYTMMHU JIMHUSAMHU y4eOHOIro Kypca, IOCKOJIbKY B KAKOM-
TO CMbICIIE 337a€T MOCIIEI0BaTeIbHOCTh M3yueHUsi Marepuaina. l3yueHue creneHHOW, MOKazaTelabHOU, Jorapu(pMUuecKoil M TPUTOHOMETPUUYECKHX
(GyHKLUH, UX CBOUCTB U Tpa(UKOB, UCIIOJIb30BaHUE QYHKIUH Ul pEIIeHus 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PeabHOM KU3HU TECHO CBS3aHO KaK
C MaTeMaTHUYECKUM aHaJIU30M, TaK U C pellIeHHeM ypaBHEeHUI U HepaBeHCTB. [Ipu 3ToM OoJibIIoe BHUMaHUE yJenseTcst QOPMUPOBAHUIO YMEHHUS BBIPAXKaTh
dopMynaMu 3aBUCUMOCTH MEXAY pa3jIMYHbIMM BEIMYMHAMH, HCCIEIOBAaTh MOJIy4YeHHble (YHKUIUHU, CTPOUTh HUX Tpapuku. Marepuan sToi
CoJIepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHHM U HaBBIKOB, MO3BOJISIFOIIMX BbIPa)KaTh 3aBUCUMOCTH MEXKIY BEIMUYMHAMU B Pa3IMYHON (opMe:
aHAJTUTHUYECKOU, Tpaduueckoil U cioBecHOH. Ero n3ydyeHue crnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K 0OOOIIEHUIO U
KOHKPETHU3aL[1H, NCII0JIb30BaHUIO aHAJIOT .

ConepxarenpHas 1nHAS «Hadana MaTeMaTHuecKoro aHann3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTUYECKUX, TAK U TP UKJIATHBIX
3a/1a4, JOCTYIHBIX O0YyYaroIIMMCs, TaK KaK y HUX MOSBIISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (YHKIIMM, ONpeneisTh UX HauOosiblIue U
HaMMEHBIIINE 3HAYEeHUS, BRIYUCIATH IUIOMEAAN GUryp u oObEMBI Tel, HaXOAUTh CKOPOCTU M YCKOPEHHUs MpoleccoB. JlaHHas copepkaTenbHas JTUHUS
OTKpPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHHUS MAaTEMaTHMYECKUX MOJENEH pEalbHbIX CHUTyallMi, MO3BOJSET HAXOAWTh HAWIydllee pELIEHUE B
NPUKIATHBIX, B TOM YHCIE COLIMaJIbHO-3KOHOMHMUYECKHX, 33Javax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHajli3a CIIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOTrO, (HOPMaIbHO-JIOTHYECKOI0 M KPEaTUBHOTO MBIIUICHUSI, GOPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSIBICHNS 3aKOHOB MaTEMAaTHKH B HayKe,
TEXHUKE U UcKyccTBe. OOyyaromuecs: y3HaloT O BBIJAIOIIUXCS pe3yibTaTax, MOJTYYeHHBIX B X0/I€ Pa3BUTHs MaTeMAaTUKU KaK HayKd, 1 00 UX aBTOpax.



CopnepxaTenpHO-MEeTOANYECKAsT JTUHUS «MHOXXECTBA M JIOTMKa» BKJIKOYaeT B ce0s 3JIEMEHThl TEOPUH MHOXKECTB M MaTEeMAaTH4ECKOH JIOTHKH.
TeopeTHKo-MHOKECTBEHHBIE TPEICTABICHUSI MPOHHU3BIBAIOT BECh KypC LIKOJBPHOW MAaTeMaTUKW W MpeUlaraloT Haubojee YHHBEpPCATbHBIA S3BIK,
00BEAMHSIIOIINN BCE Pa3/ieibl MATEMATUKH U €€ IPUIIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUUECKUE JUCLUIIIMHBI U UX IPUIIOKEHUS B €IMHOE LIEIIOE.
[TosTOMY BaskHO J1aTh BO3MOXHOCTh O0YYarOIEMYCsl IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHONW MAaTEeMAaTUKU U UCIOJIb30BATh €r0 IS
BBIP)KEHUSI CBOMX MbICIEH. [[pyrumM Ba)KHBIM IPHU3HAKOM MATEMAaTHUKU KaK HAayKH CIIElyeT NPU3HAThb CBOMCTBEHHYIO €f CTpPOrocTb OOOCHOBAaHUH U
ClIeZIOBaHUE ONpEACIEHHBIM MPaBHJIAaM IIOCTPOCHUS JI0KA3aTENIbCTB. 3HAKOMCTBO C JIEMEHTaMH MaTEMaTHYECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO
JIOTHYECKOTO MBIIIICHHS 00YYaIOIIMXCS, TO3BOJISIET UM CTPOUTH CBOM PACCYKJCHHS HAa OCHOBE JIOTHYECKUX MPaBHII, POPMUPYET HABBIKH KPUTHUECKOTO
MBILIICHHSL.

B yueGHOM Kypce «AunreOpa 1 Hayajia MaTeMaTH4YECKOT0 aHAJIN3a» IPUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOTIO MOJICIIMPOBAHUS, KOTOPBIE TPU3BAHBI
Croco0CTBOBaTH (HOPMUPOBAHHUIO HABBIKOB TIOCTPOCHHUS MOJICIICH peaibHBIX CHUTYallui, NCCIEIOBAHUS STUX MOJIEIEH C MOMOIIBIO anmapara anreOpbl 1
MaTeMaTUYECKOI0 aHaJIn3a, MHTEPIPETAMH ITOJTYYEHHbBIX pe3yJbTaToB. Takue 3a/1aHus BIJIETEHbI B KAKIBINA U3 Pa3/esIoB IPOrpPaMMBI, TIOCKOJIbKY BECh
MaTepHuaj yueOHOTro Kypca LIIMPOKO MCIOJB3YETCs Ul PEelIeHUs MPUKIAAHBIX 3a1ad. [Ipu peleHnn peanbHbIX MPAaKTHUECKUX 3ahad oOydaroliuecs
pa3BUBAIOT HAOJIIOJATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsl, UCIOJIb30BATh aHAJIOIMI0, 0000IIAaTh U KOHKPETU3UPOBATh
npobnemy. [lesTeapbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHHS MPUKIIAJHBIX 337ad OpraHU3yeTCs B MpOIecce U3yYSHHs BCEX TEM YYeOHOro Kypca
«Anredpa v HavyaIa MaTEMaTHIECKOTO aHAIN3AY.

Ha uzyuenue yueOHOro Kypca «Anredpa u Hauyajga MaTeMaTHYECKOro aHaiau3a» oTBoauTtcs 272 vaca: B 10 kitacce — 136 1acoB (4 yaca B HEJEIN0),
B 11 xmacce — 136 gacoB (4 yaca B HefIeNIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Parmonanbueie yncna. OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH, MPOLEHTHI, OeCKOHEUHBbIE nepuoandeckue apoou. [Ipumenenue npober u
IIPOLICHTOB ISl PELICHM IPUKIIAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U PEaIbHOM KU3HU.

JlelicTBUTENbHBIE UKcia. PalioHaibHbIe U UppalMOHAIbHbIE YKcaa. Apu(pMeTHUECKUE ONEepalluu ¢ AeHCTBUTEIbHBIMU YUCIaMu. Moyib
JeWCTBUTENBLHOIO YHCia U ero cBoicTBa. [IprOnnkEéHHbIe BBIUNCIIEHUS, TPaBUiIa OKPYIJICHHsI, IPUKHUIKA U OLIEHKA pe3y/bTaTa BIYUCICHUH.

Crenenb ¢ nensiM nokazaresneM. bunom Hbrotona. Mcnonb3oBanue noaxozsiieid popmbl 3alIUCH AEMCTBUTEIbHBIX YUCEN JUISl PELLCHUs
IIPAKTHUYECKUX 3a/1a4 U IIPEICTABIICHUS 1aHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHns ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm uncna. CoiicTBa norapudma. JlecsTHuHbIC U HATypajIbHBIE JIOTAPU(MBL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOIO apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE ypaBHEHMsI M ypaBHEHUS-CIEICTBHSL.
HepaseHcTBO, pellleHrEe HEPABEHCTBA.

OCHOBHBIE METO/BI PELIECHUS LENbIX U JIPOOHO-pAlMOHATIBHBIX YPABHEHUN W HEpaBEHCTB. MHOrOUWIEHbI OT OJHON NepeMeHHOH. [leneHue
MHOTrO4YJIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ uensiMu kodppunuentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEICHU U KOPHH.

WppanmonansHeie ypaBHeHNs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXeHHH, COEPIKALIUX JOTapU(PMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILIEHUs JJorapu(MUUECKUX YPAaBHECHHH.

OcHoBHBIE TpHUroHOMeTpHueckue (opmynsl. I[IpeoOpazoBaHMe TPUTOHOMETPUUECKUX BbIpaXKEHUH. PerieHue TPUTOHOMETPUYECKHX
YPaBHEHUM.

Pemrenne cucrem NMHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI JIMHEHHBIX ypaBHEHHU. OnpenenuTens MaTpulbl 2X2, ero reOMeTPUYECKH
CMBICJI U CBOMCTBA, BEIYMCIICHUE €r0 3HAYECHHUsI, IPUMEHEHHE OIIPENEIIUTENS IS PEILIECHNs CUCTEMBI JIMHENHBIX YpaBHEHUH. Pelienne npukiiaHbIx
3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUH. McciienoBanne MOCTPOSHHON MOJIEIIN ¢ ITIOMOIIBIO MAaTPHUILL U ONIPEACIIUTEIIEH.

[TocTpoeHne MaTeMaTHYEeCKUX MOJIENEN peaJbHON CUTYyally ¢ TOMOILBIO YPaBHEHHUN U HEpaBeHCTB. [I[puMeHeHne ypaBHEHUN U HEPABEHCTB
K pEIIeHNI0 MaTeMaTHUeCKHX 3aj1a4 U 3ajjad U3 pa3IMuHbIX o0JacTel HayKH U peasibHOM JKU3HU.



DOYyHKUMH U TPaPUKH

Oyukmsi, crnocoObl 3amaHust ¢GyHKuH. B3aumHo oOpatable ¢yHkmwu. Kommosuius ¢yakmuii. ['paduk QyHknmu. DnemeHTapHBIC
npeoOpa3oBaHus TpapuKOB (HyHKITHIA.

OO6nactb onpeaeneHus: 1 MHOKeCTBO 3HaueHui ¢pyHkumu. Hynu gynknuu. IlpomexyTku 3HaKornocTostHeTBa. YETHBIE M HEUETHBIE (DYHKIIMH.
[lepuonnueckue ¢pyHkuuu. IIpomexyTkn MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMbI pyHKIMU. Hanbonbliee 1 HauMeHblIee 3HaYeHUs
(GyHKINN Ha TPOMEKYTKE.

JIuneiiHast, KBagpaTU4HAs U JPOOHO-THHEWHAS PYHKIIUH. DIEMEHTAapHOE UCCIIC0OBAHKIE U TIOCTPOCHUE HX TPa(HKOB.

CreneHnHas pyHKLUS ¢ HATypaJIbHBIM U LIEJIBIM IOKa3aTesneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if cTeneHu Kak QyHKIMK
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM ITOKa3aTeJIeM.

[TokazarenbHas u orapudmMudeckas GyHKINH, KX CBOKHCTBA U Tpaduku. Vcnonp3oBanue rpa@ukoB GyHKIUH ISl pEeHICHUS] ypaBHEHUI.

Tpuronomerpudeckas OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO apryMeHTa.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B peaIbHBIX MpoLieccax U sABIeHUAX. I’ paduku peaabHbIX 3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsl TOCIENOBAaTENIbHOCTEH. MeTo[ MaTeMaTH4ecKOd HMHIYKIWHA. MOHOTOHHBIE M OTPAaHUYCHHBIC
IIOCJIE0BATENBHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MAaTEMaTUUECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckas u reoMmerpuyeckas nporpeccuu. beckoneuno yobiBaroias reomerpuyeckas nporpeccusi. Cymma 6ecKoHeuHO yObIBaroIIen
reOMETPUUYECKOM Nporpeccruu. JINHENHBIN 1 3KCIIOHEHMANIBHBIN pocT. Yucio e. @opmyna ci0KHbBIX IpoUeHTOB. Mcnons3oBanue nporpeccun s
pELIECHNs PEANIbHBIX 3aJja4 IPUKIIAIHOTO XapaKTepa.

HenpepriBable (pyHKIIMU U UX cBoWcTBA. Touku pa3pbiBa. AcuMNTOTHI TpadukoB pyHKuuid. CBolicTBa (YHKIMN HENPEPBHIBHBIX HA OTPE3KE.
MeTtoa nHTEpBaJIOB ISl pelieHns HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPbIBHBIX (DYHKIUH IS pEeLIeHUs 3a1a4.

IlepBas u BTOpas npou3BoaHbIe GyHKIMU. OnpeneneHie, TeOMeTpUIECKH U GU3NYEeCKU CMBICT POU3BOIHON. Y paBHEHUE KacaTeIbHOM K
rpaduky GyHKIUH.

[Ipon3BoHbIe 31eMeHTapHbIX QyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BENEHNS, YACTHOTO U KOMITO3ULIUU (PYHKITHIA.

MHoxkecTBa M JTOTHKA

MHO03x€ecTBO, OIIEpPALIMK HaJl MHOKECTBAMU U UX CBOMCTBa. [{lnarpammsl Oiniepa—Benna. [I[ppumeneHne TeOpeTHKO-MHOKECTBEHHOTO anmapara
JUIs1 OTIMCaHMS PeabHBIX MPOIIECCOB U SIBJICHUH, TP PEILICHUH 3aa4 U3 IPYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTEMaTHUECKOr0 00BEKTA, CIEACTBHE, JOKAa3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KJIACC

Yuciia 1 BLIYUCJICHUSA



Harypanbnaple u nensle uncna. [IpuMeHeHne MpU3HAKOB JCIMMOCTH IIENBIX YHCEN, HauOoibIuil oomuit aenurens (manee — HOJl) u
HauMeHbIee obmiee kpatHoe (nanee — HOK), ocratkoB mo Mmoay:nro, anroputma EBkinaa s perieHust 3a/1a4 B MEbIX YHCIax.

KommiekcHbie ymcna. AnreOpandeckas U TPUTOHOMETpUYecKas (OPMBI 3alMCH KOMIUIEKCHOTO 4Hucia. ApudMeTHUecKue orepanuu ¢
KOMIUIEKCHBIMU 4HcliaMu. M300pakeHne KOMIUIEKCHBIX 4HCell Ha KoopAuHaTHOW miockoctu. @opmyna Myaspa. KopHu n-oif creneHu wu3
KOMIUIEKCHOTO yHcia. [I[puMeHenne KOMIUIEKCHBIX YUCeN AJis pelieHus: GU3NYECKUX U FeOMETPUUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHHUI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot16op KOpHEWH TPUTOHOMETPUUYECKHUX YpPABHEHUN C IOMOIIBI0 TPUTOHOMETPUYECKOW OKpY>KHOCTHU. PelieHue TpPUTrOHOMETPUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHHUS CUCTEM U COBOKYITHOCTEH palliOHANBHBIX, HPPAIIHIOHATBHBIX, TOKA3aTENIbHBIX U JIOTAPU(DMUYECKIX YPABHEHUIA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MaTeMaTHYECKUX 3a7ad M 3a/a4 U3 pa3JIMyHbIX 00JIacTell HaAyKu U peallbHON
KU3HU, UHTEPIPETALUs [IOJIYyYEHHBIX PE3YJIbTAaTOB.

DOYyHKUMH U TPapUKU

I'paduk xomnozunuu ¢pynkmii. ['eomerpuueckrue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U TPpaUKH.

I'padnueckue MeToabl peiieHus: ypaBHEHUH U HepaBeHCTB. [ paduueckue MeTo bl peleHus 3aad ¢ napaMeTpamu.

Hcnonb3oBanue rpa@ukoB GyHKIUN ISl UCCIIEOBAHUS IPOLECCOB M 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPH PELIEHUH 3a]a4 U3 IPYruxX
y4EOHBIX PEAMETOB U PEANBbHOM KU3HHU.

Hauyana maTeMaTH4ecKoro anajimnsa

[IpumeHeHne MpOU3BOJHON K MCCIEAOBAaHHIO (DYHKLIMH Ha MOHOTOHHOCTh M AKCTpeMyMbl. HaxoxkieHue HanOOJbLIEr0 U HAaUMEHBILErO
3HAYEHUI HeTpepbIBHOM (PYHKIIMU Ha OTPE3KE.

[IpumeHeHne POU3BOAHOM ISl HAXOXACHUS HAWJIy4dlIero PElleHUs B NMPHUKJIANHBIX 3aJadax, /Ul ONpPENENICHUS CKOPOCTH U YCKOPEHMS
npoiiecca, 3aJaHHOTro (GOpPMYIIOil UiH rpaduKoM.

[lepBoobOpazHas, 0cCHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBooOpasHble anemeHTapHbIX (GyHKIUH. [IpaBuia HaxoXAeHHs TEpBOOOPA3HBIX.

Huterpan. ['eomerpudeckuii cMpici HHTETpana. Berauciaenue onpenenéaHoro uHTerpaia mo Gopmyne Herotona-JleiOnuna.

[IpumeHeHHne UHTErpaia A1 HaXOXKACHUS TUTOMIAiel MIOCKUX GUTyp U 00BEMOB Fr€OMETPUYECKHX TEJl.

[Tpumepsr pemennit  auddepeHnnanbHbIX  ypaBHEeHHH. Maremaruyeckoe MOJAEIMPOBAHUE pEATbHBIX MPOILECCOB €  TOMOIIBIO
g depeHIaTbHBIX YpaBHEHUI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS VYUYEBHOI'O KVYPCA «AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpask1aHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKAAHCKON MO3ULINU 00YUYaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJIECHA POCCUHCKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJIEHHH, IMpPOLEIyp IPa)AaHCKOro oduiecTBa (BbIOOPHI, OIPOCHI U JPYroe),
yMEHHUE B3aUMOJECHCTBOBATD C COL[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHHU C UX (DYHKLMSAMHU U Ha3HAUCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUHCKOMN I'pa)1aHCKOM MAEHTUYHOCTHU, YBa)KEHUS K MPOLUIOMY M HACTOSIIEMY POCCUNCKONM MaTEeMaTHKH, IEHHOCTHOE
OTHOLICHHE K JOCTHIKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCHUMCKON MAaTEMaTUYECKOW IIKOJIbI, UCIIOIb30BAHUE ITUX JTOCTHKEHUHN B JPYTUX HayKax,
TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHME JTyXOBHBIX LIEHHOCTEH POCCHHCKOTO Hapoja, COPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO IMOBEJICHHS, CBSI3aHHOTO C
IPaKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUN HAYKU U JeSTEIbHOCThIO YUEHOT0, OCO3HAHME JINYHOI'O BKJIaJa B IOCTPOEHHE YCTOMUMBOrO OYAYIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHMUeCKHX 3aKOHOMEpHOCTed, OOBEKTOB, 3ajad, pPEIIeHUH, pacCyXACHUH,
BOCIPUHUMYHMBOCTh K MATEMaTHUYECKUM aClIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSITh MaTeMaTHYEeCKUE 3HAaHUS B HMHTEpecax 3/J0pOBOro M 0e30macHOro oOpasa KHU3HHM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pOBBIO (3/J0pOBOE MUTAHKE, COATTAaHCUPOBAHHBIIN PEKUM 3aHATUH U OT/bIXA, pEryispHas (u3nuecKkas akTUBHOCTD ), PU3HUECKOE
COBEPUIECHCTBOBAHUE MIPH 3aHIATHUIIX CIOPTUBHO-03/JOPOBUTEIBLHOM €S TEIbHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HaHHME IIEHHOCTH TPYIOJIOOHS, MHTEPEC K PAa3IUYHbIM cdepam NpodecCHOHATBHON NesTeIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiel mpodeccrun U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI,
TOTOBHOCTb U CIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pELIEHNH IPAKTUYECKUX 33/1a4 MAaTEMAaTHYECKOW HaIlPaBIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMSA

c(OpMUPOBAHHOCTh JKOJIOTMUYECKON KYNbTYpbl, MOHUMAHUE BIMUSHUS COLUATbHO-3KOHOMHYECKHUX MPOILECCOB Ha COCTOSHUE MPHUPOJHON U
COLIMAJILHOW CpeJibl, OCO3HaHME II00AIbHOTO XapaKTepa SKOJIOIMUECKUX MpoOeM, OpHUeHTallusl Ha IPUMEHEHUE MaTeMaTHUeCKUX 3HaHUM JJIs peleHus
3aJa4 B 00JIACTH OKPY>KAIOLIEH Cpe/ibl, INIAaHUPOBAHUE MOCTYIKOB U OLIEHKU X BO3MOXHBIX TOCIEICTBUN JJIsi OKpYXKaroIlei cpe/ibl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TTOHUMaHUE
MaTeMaTHYeCKOM HAayYKHM KaK C(i)epbl YeJI0BCUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU JJId PA3BUTHA HUBUIN3AllUH, OBJIAACHHUC SI3BIKOM
MaTeMaTUKH U MaTEMAaTHYeCKOM KyJIbTypOi KaKk CpeJICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH IPOEKTHYIO U UCCIIEIOBATEIBCKYIO e TEIbHOCTD
WHAUBUAYAJILHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jornyeckue necTBuU:

BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKHU MATCMATHYCCKUX O6L€KTOB, HOHSITPIﬁ, OTHOIIIEHUH MCKAY NOHATUAMMU, q)OpMy.]II/IpOBaTI)
orpezeNieHus] TIOHATUH, YCTaHABIUBATH CYIIECTBEHHBINM MPHU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS Ui 0000IIEHUS U CPaBHEHUS, KPUTEPUH MTPOBOAUMOTO
aHaIn3a;

BOCIPUHUMATh, OPMYIUPOBATh U MPe0o0pPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIABJIATHE MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTHBOPECYHA B (1)aKTaX, JaHHBIX, Ha6JHOI[eHI/I$[X U YTBCPKIACHHUAX, NpciaraTtb
KPUTEPUU IJIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIA;

JieNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOAMTH CaMOCTOSITEIBbHO JOKa3aTeIbCTBA MAaTEMaTHYECKMX YTBEPXKACHUN (IpsiMble UM OT MPOTUBHOTO), BBICTPAWBATh apryMEHTALHIO,
IPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0O perneHus y4yeOHOM 3amaun (CpaBHUBATh HECKOIBKO BapUaHTOB pEIIEHUs, BbIOMpaTh Hanboyiee MOAXOAAIIUN C yu€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBare/bckue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATh BOMPOCH], GUKCHUPYIOLINE IPOTUBOpEUHE, TpodiieMy,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHUE;

MPOBOANTH CAMOCTOSATEIHHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa,
SABJICHUS, ITPOLECCA, BBIABIICHHUIO 3aBHUCHMOCTEHN MCKOY O6’L€KTaMI/I, ABJICHUSAMH, ITpOLECCaAMU;

CaMOCTOSTENIbHO (hOPMYTUPOBATH 000OIIEHHUS U BBIBOJIBI T10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHU S, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATh MPEANOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Patora ¢ undopmaumeii:

BBISIBIIATDH Me(OUIUTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOMIPOC | JIJISl PEIICHHUS 3aa4H;



BbIOMpaTh HHPOPMAIIMIO U3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM TIpEICTABICHHUS;

CTPYKTYpUPOBATh MH(OPMAIIHIO, IPEIICTABIATH €€ B Pa3IMUHBIX (hOpMax, MILTIOCTPUPOBATEH TPadUICCKH;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBHUS
Oo0menue:
BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJACHHS B COOTBETCTBHHM C YCJIIOBUSMHU M IEISIMH OOIICHHS, ICHO, TOYHO, FPAMOTHO BBhIPaXKaTh CBOIO TOUYKY
3pEHHUsI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 110 XO/1y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIH PE3yJIbTaT;
B XOJI¢ OOCYXJICHHUS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXIaeMON TeMbl, MPoOIeMbl, periacMoi 3a1aun, BHICKA3bIBaTh HJICH, HAIICJICHHBIC HA
IIOHUCK peHIeHI/Iﬂ, COIIOCTABJISITH CBOHU CY)KI[CHI/IH C CY)KIICHI/ISIMI/I I{pyrnx yqaCTHHKOB Juaiora, 06Hapy7KI/IBaTI> pammtme U CXOICTBO HO3PIIII/II>1, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEICTaBIATh PE3YNbTAThl PEIICHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIeI0BaHUs, IPOEKTA, CAMOCTOSTEIbHO BBIOMPATh (hOpMAT BBICTYIIJICHUS C yUETOM
3aj1a4 Mpe3eHTallul U OCOOCHHOCTEH ayAUTOPHUHN.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranm3anus:

COCTaBJISITH TUIAH, AJITOPUTM PEIICHUS 3aJa4yH, BBIOUPATh CIIOCOO PEHICHUS C YYETOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(POPMAIIIH.

CaMOKOHTPO.Ib, IMOLUMOHAJILHBII HHTEJJIEKT:

BJIa/IETh HABBIKAMH MMO3HABATEIHLHOU PeIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICTUTEIBHBIX MPOIECCOB, X PE3YIbTATOB, BIA/IETh
croco0aMu CaMOITPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U pe3yJibTaTa PEIIeHUs] MaTEMaTHYECKOM 3a/1auu;
MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUH 3aJa4d, BHOCUTh KOPPEKTUBHI B JACSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEJIHCTB,
TAaHHBIX, HAWJICHHBIX OMIMOOK, BRISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yNIbTaTa IEId U YCIOBUSAM, OOBSCHATH MPHUUMHBI JTOCTIKEHUS WIM HEJOCTIIKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HaxO0JIUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1€ATEJIbHOCTD:

MMOHUMAThb U UCITIOJIL30BATh NPCUMYIIICCTBA KOMaHIHOH U HHZ[HBHHyaHBHOﬁ pa6OTBI IIpH PCIICHUN y‘-Ie6HLIX 3ala4, IpUHUMATh L ECJIb COBMECTHOM

NEeSTENIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOTHI, paclpeesiTh BUIbI Pa0OT, JOrOBAPUBATHCS, 00CYKIATh MPOLIECC U pe3yabTaT paboThI,
000011aTh MHEHUST HECKOJIBKUX JIFOJEH;



y4acTBOBAaTh B IPyHIoBBIX (hopMax paboThl (00CykaeHHs, OOMEH MHEHMI, «MO3TOBbI€ IITYPMbD» U HHBIE), BBIIOIHATH CBOIO YacTh paOOTHI U
KOOPJMHHUPOBATh CBOU JCUCTBHUS C APYTMMH 4YWICHAMH KOMAaH[IbI, OIICHMBATh KAUeCTBO CBOErO BKJIaJa B OOMMH TPOAYKT IO KPUTEPHUSIM,
c(hOpMYyIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiacce oOydaromuiics MONXYYUT CIETYIONIME MPEIMETHBIE PE3yJIbTaThl 1O OTIEIbHBIM TeMaM pabodeill mporpamMmbl
y4aeOHOro Kypca «Anredpa v Hayaia MaTeMaTHIEeCKOTO aHAIH3ay:

Yuciaa 1 BBIYMCIEHUS:

CBO60I{HO OHepI/IpOBaTI) IIOHATUSAMU . paIII/IOHa.HI)HOe YHucCJio, 6€CKOHeqHa$[ Hepnonnqecxas[ [[p06l), l'[pOLIeHTI)I, I/IppaHI/IOHaJILHOG YHCJIO, MHOXXECTBA
paHHOHaHLHbIX u I[GflCTBHTGJIBHI)IX YuCell, MO[[yJH) I[efICTBHTeJII)HOFO qucia,

MIPUMEHSATH IPOOH ¥ TIPOLCHTHI JUIS PEIICHUS MPHUKIAIHBIX 33]1a4 U3 Pa3IMYHBIX OTPAC/ICH 3HAaHUN U peaIbHOW KU3HH,

MPUMEHSTH NPUOIMKEHHBIE BBIYUCIICHUS, PAaBUJIa OKPYTJICHUS, TPUKUAKY U OLIEHKY pPe3yabTaTa BHIYHCICHUM;

CBO6OIIHO OHGpI/IpOBaTI) IIOHATHUEM: CTCIICHBb C LCJIBIM IIOKA3aTCJIEM, HCIIOJIb30BaTh HOI{XOI[SIHIyIO (1)OpMy 3alIucu ZIef/'ICTBI/ITCJH)HI)IX qUCeJI IJId
pGIHeHI/Iﬂ HpaKTI/I‘ICCKI/IX 3a1a4 U HpeI[CTaBJIeHI/IH JaHHBIX

CBOOOHO ONEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM IMOKA3aTelNeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Jorapu(dm yucia, 1ecAITUYHbIE U HATypaJbHbIE JOrapu(MbI;

CBO60]1HO Ol'IepI/IpOBaTI) IIOHATUSMU . CI/IHyC, KOCI/IHyC, TaHT'€HC, KOTaHT'€HC YHCJIIOBOI'O apryMeHTa;

ONIEPUPOBATH MOHIATUAMU: APKCUHYC, ADKKOCUHYC U ApKTAHI€HC YMCIIOBOI'O ApTyMEHTA.

YpaBHeHUsS M HEpABEHCTBA:

CBO60]1HO OHCpI/IpOBaTI) IIOHATUAMU:. TOXKACCTBO, ypaBHeHI/Ie, HepaBeHCTBO, paBHOCI/IJ'IBHI)Ie ypaBHeHI/ISI 158 ypaBHeHI/ISI-CJ'Ie,I[CTBI/Iﬂ, paBHOCI/IJ'II)HI)IG
HEpPABEHCTBA;

IOPUMEHSATh Pa3IMYHbIE METOJbl PELICHHs PAllMOHANBHBIX U JPOOHO-pAllMOHAIBHBIX YpaBHEHUH, IPUMEHITh METOJl UHTEPBAIOB Ul pEIEHUs
HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHITUSIMH: MHOTOUJIEH OT OJJHOM IIEpEMEHHOM, MHOTOWIEH C IeJIbIMU KO3 (hULlMeHTaMi, KOPHU MHOTOUWIEHA, IPUMEHSTh
JIEJICHNE MHOTOYIEHA Ha MHOTOUIEH € OCTaTKOM, TeopeMy be3y u TeopeMy Buera i pemenns 3anad;

CBOOOJHO OMEpPUPOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHM, MaTpUIla, OMPEAETUTENb MaTPULIBI 2 X 2 U €ro T€OMETPHUYECKUIl CMBICT,
MCIIOJIb30BaTh CBOMCTBA ONPENEINUTENS 2 X 2 I BBIYUCIEHUSI €0 3HAUY€HUs1, IPUMEHATh ONPEEIIUTENN ISl PEIICHNUS CUCTEMBI TMHENHBIX YpaBHEHUH,
MOJICJINPOBATh pEaJbHbIE CHUTyallUd C IOMOIIBI) CHUCTEMBI JIMHEHMHBIX YPAaBHEHMM, HCCIIENOBATH ITOCTPOEHHBIE MOJENM C MOMOLIBI0 MaTpHUL H
ONpPENIETUTENEN, HHTEPIIPETUPOBATH ITOTYYEHHBIN pe3ysIbTaT;

HCIIOJIB30BaTh CBOMCTBA JCHCTBUM C KOpHAMU IJIA Hp606pa30BaHI/IH BBIpa)KeHPIfI;



BBINOJIHATH IPE0Opa30BaHMsl YMCIOBBIX BBIPAKEHUM, COJEPKALIMX CTENEHHU C PALIMOHAIBHBIM [10Ka3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JOTapu(pMOB A5l TpeoOpa3oBaHus Jorapu(hMUIECKUX BBIPAKECHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSAMH: HUPPALMOHAIBHBIC, TIOKA3aTeIbHbIE U JIOTapH(PMUYECKHE YpaBHEHUS, HAXOAUTh WX PEIICHUS C IMTOMOUIBIO
PaBHOCHIIBHBIX IIEPEXOJ0B MIIM OCYILLECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUE POPMYJIBI U1 IPeoOpa30BaHUsl TPUTOHOMETPUUECKUX BbIPAXKEHUN;

CBOOOJHO OIEPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH HEOOXOAMMble (OPMYJBI IS PEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIEJIUPOBaTh PealbHble CUTyallUU Ha sI3bIKE aareOpbl, COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHMIO 33Jaud, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENIU C MCIIO0JB30BaHUEM alIapara aareopsl.

DYyHKIUUHN U TPaPUKH:

CBOOOJHO ONEPUPOBATh MOHATHAME: (YHKIHSA, CocoObl 3amaHus (QyHKIUH, B3aUMHO OOpaTHbIe (DYHKIMH, KOMIO3UIHMA (QYHKIUH, Tpaduk
(yHKLUY, BBIIOIHATh 3JIEMEHTapHbIe IpeoOpa3oBaHus rpaguKoB (PyHKIMMT;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: 001aCTh ONPEAEICHHUS U MHOXKECTBO 3HAYCHUH (DYHKIIMHU, HYJIU (GYHKLNH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpPHUPOBATH MOHATUSAMHU: UYETHBIE M HEUYETHbIE (DYHKIMH, MEepUOAWYECKHE (YHKIMH, TMPOMEKYTKH MOHOTOHHOCTH (YHKIHWH,
MaKCUMYMBbl 1 MUHUMYMBI (DYHKITHH, HAanOOJIbIIIee ¥ HAUMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOHO ONEPUPOBATH MOHATHIAMMU: CTETIEHHas (PYHKIMS ¢ HATYpalbHBIM U 1IeJIbIM IIOKa3aTeneM, rpaduk creneHHol QyHKIMK C HaTypallbHbIM U
LeJIBIM [TOKa3aTesieM, Tpag K KOpHs N-0¥ cTeneHH Kak (QyHKIIMU 0OpaTHON CTENEHH ¢ HaTypalbHbIM [TOKa3aTeleM;

ONepUpPOBaTh MOHATUSAMU: JIMHENHHAs, KBaJApaTU4YHas U IpOOHO-TUHEIHAsT (QyHKINHU, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOECHUE UX
rpaduKos;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: TOKa3aTeslbHas U Jorapupmuueckass (GyHKIMH, UX CBOHCTBA M Tpa(UKH, MCIOJIB30BaTh UX IpaduKu JUIs
pelLleHUs] ypaBHEHU;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPHUUYECKAsk OKPYKHOCTh, ONIpeieICHNEe TPUTOHOMETPHUUECKHUX (DYHKIUI YHMCIOBOTO apIyMEHTa;

MCIIOJIb30BaTh rpa@ Ky QYHKIMH AJIs KCCIe0BaHUS IPOLIECCOB M 3aBUCUMOCTEH MPH PEILIEHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEaibH oM
KHU3HH, BEIpAXXaTh (OPMYJIaMU 3aBUCUMOCTH MEX]y BETMUYMHAMU;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMEpUPOBATH MOHATHAMU: apumMeThyeckass U reoMeTpuueckas mporpeccus, 0ECKOHEUHO yObIBaroIllas reoMeTpruiecKasi mporpeccus,
JMHENHBIN U 9KCIIOHEHIMAIbHBIN pocT, GopMyia CII0KHBIX TPOLIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUM IS PELIEHMSI pEAJIbHBIX 33/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO ONEpUPOBaTh MMOHATUAMHU: I[OCIEI0OBATEIbHOCTh, CIHOCOOBI 3a/JaHUsl TOCJIENOBATENBHOCTEH, MOHOTOHHBIE M OrpaHUYCHHBIE
MOCIIEI0BATENbHOCTH, IOHUMATh OCHOBBI 3aPOKJICHHS MATEMaTUYECKOT0 aHaIN3a KaK aHajan3a OECKOHEYHO MalbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HENPEPBIBHBIE (PYHKIINH, TOUKH pa3pbiBa rpaduka pyHKINH, aCUMITOTHI rpaduka pyHKINH;

CBOOOTHO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEphIBHASL HA OTPE3KEe, MPUMEHSTh CBOWCTBA HEMPEPBIBHBIX (DYHKIMHN s peIlieHHs 3a/]1a4;



cBOOOJIHO ONEPUPOBATH MOHATHAMMU: IIEpBasi U BTOpasi IPOU3BOIHbIE (PYHKLIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIISATH POU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH JBYX (DYHKITMI, 3HATh MPOU3BOIHBIEC HIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIb30BaTh TE€OMETPUYECKHUI U (PU3UUECKUI CMBICI IIPOU3BOIHOM JUIsl pEILICHHS 3a/1a4.

MHosxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PEaTbHBIX MPOIECCOB U SBJICHUHN, MPH PEIICHUH 337134 U3 IPYTUX Y4eOHBIX
IIPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: ONpEEICHHE, TeopeMa, yYpaBHEHUE-CIEJICTBUE, CBOWCTBO MAaTeMaTHYECKOro OOBEKTa, J10Ka3aTeNIbCTBO,
PaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuiics MOIYYUT CIENYIOIIME MPEIMETHBIE PE3ybTaThl MO OTIACIBHBIM TeMaM padoueil mporpammbl
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAIU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: HATYPAJIILHOE U 11€J0€ YUCII0, MHOXKECTBA HATYypPaAJIbHBIX U IIEJIbIX YUCENl, UCI0Ib30BATh IPU3HAKU AETUMOCTH
nensix yuces, HOJ[ u HOK narypanbHbIX 4rcen it perieHus 3a1a4, IpUMEeHSITh alropuTM EBkinia;

CBOOOJTHO OTIEPHPOBATH MOHATHEM OCTaTKa 110 MOAYIIIO, 3alTUCHIBATh HATypPaIbHBIC YMCIIA B PA3JIMYHBIX MO3UIIHOHHBIX CUCTEMaX CUHCIICHUS;

CBOOOJHO ONEPHPOBATh MOHATUSAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMILJIEKCHBIX 4YHCEN, MPEJCTaBIATh KOMIUIEKCHBIE 4YHCIa B
areOpandyeckoi ¥ TPUrOHOMETPUUYECKON (opMe, BBIITOJIHATH apUPMETHUECKHE ONEPalli ¢ HUMH U M300paXkaTh Ha KOOPAMHATHON TIOCKOCTH.

YpaBHeHusI U HEPaBEeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: HPPALUOHAIILHBIE, TTOKA3aTeNIbHBIE U Jorapu(MuuecKkue HepaBeHCTBA, HAXOAUTh UX PEIIEHHUs C MOMOIIBIO
PaBHOCHJIBHBIX IIEPEXOIOB;

OCYILECTBIISATH OTOOP KOPHEH NMpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO ONEpPUPOBATH MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOAMMBbIE (OPMYIIbI JJIsl PEIIEHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: CUCTEMAa M COBOKYMHOCTb YPaBHEHMH M HEPAaBEHCTB, PABHOCHJIbHBIE CHUCTEMbBI U CHCTEMBI-CIEJCTBHS,
HAXOJIUTh PEIIEHHs CUCTEMbI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, IOKA3aTebHBIX U JIOTapU(PMUUYECKUX YPAaBHEHUI U HEPAaBEHCTB;

pemaTh paoHaIbHble, UPpAllMOHATIbHBIE, TOKA3aTeNbHbIE, JIOTapU(MUYECKHE U TPUTOHOMETPUYECKHE YPaBHEHHUS U HEPABEHCTBA, CO/IEpKAIUe
MOJIyJIN ¥ TTapaMeTphl;

OPUMEHSATH rpauuecKrue METO/IbI I PELIeHUs YpaBHEHUN U HEPABEHCTB, a TAKXKe 3ajlau C apaMeTpaMu;

MOJIEIUPOBATh pealibHbIe CUTYalluu Ha S3bIKE allreOpbl, COCTABIATh BhIPAa)XKEHUS, YpaBHEHHsI, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHIO 3aJ]auH,
HCCJIEIOBATh MOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM allIapara ajare0pbl, HHTEpIPETUPOBATh MOyUYEHHBIH pe3ybTaT.

DOYyHKIUHN U TPaPUKH:

CTPOUTH TpaPUKH KOMIO3ULIUU (PYHKIIUI ¢ TOMOIIBIO 3IEMEHTAPHOTO UCCIIE0BAHUS U CBOMCTB KOMITO3UIIMH JBYX (DYHKITHIA;



CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHHH U HEPABCHCTB Ha KOOPAWHATHON INIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

OPUMEHATH (QYHKIMH U1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauyaja MaTeMaTH4YeCKOro aHAIN3a:

UCTIONIb30BATh MMPOM3BOHYIO JUIS HCCIEAOBaHUS (DYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;

HAXOJWTh HaNOOJbIIICe U HAUMEHBIIICE 3HAYCHUS (PYHKIIMH HEMTPEPHIBHOW HA OTPE3KE;

HCIIOJIB30BAaTh NPOU3BOJHYIO JJId HAXOKACHUA HAWITYUHICTO PCIICHHUA B MPUKIAIHBIX, B TOM YHUCJIC COUHUAJIBbHO-9KOHOMHWYCCKUX, 3adavdax, AJId
OIIpEeIeTICHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHoro GpopMynoit nim rpadukom;

CBOOO/IHO OTIEPUPOBATH MOHATUAMU: IIEPBOOOpa3Hast, ONPEICIEHHBI HHTET A, HAXOAUTH IEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIUI U BEIYUCIATD
uHTerpan o popmyne Herorona-Jleitbnnmna;

HaxoAuTh IJIOIMaau IINIOCKUX q)Hpr 1 00BEMEI TETI C MMOMOIIBIO MHTCIPAJIA,

MMETh MPECTABICHNE O MATEMaTHYeCKOM MOJCIHPOBAHUH HA IPUMEPE COCTABIICHUS MU PepeHINATbHBIX YPaBHEHUH;

peuIaTh NpUKJIaJHbIC 3a]a4H, B TOM YHCJIE COLMATbHO-SKOHOMUYECKOTO U (PU3NYECKOro XapakTepa, CpeACTBAMHA MaTEMAaTHIECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMpuioxenne k padoyeil mporpamMme
«®opMbl ydyeTa padoyeil MporpaMMbl BOCITUTAHUSD)

BocnurarenbHslii moTeHnuan npeamera «Anredpa 1 Hayalla aHaJIM3ay peaanu3yercs Yyepes:
¢ 00Yy>KeHIEe 00yJaroxcs co001aTh Ha YPOKe OOIIETIPUHATHIE HOPMbI MOBEEHUS, MPaBUiia OOIICHHS CO CTAPUIMMHU (T1eJarornyecCKuMu paboTHUKaMH)
U CBEPCTHUKAMU (00yUYaroIMMUCS ), TPUHLHUIIBI y4eOHON TUCIUILUIMHBI U CaMOOPraHu3alui. MeTo/ibl U IPUEMBL: 00CYXACHHE MPaBUI OOLIEHUS CO CTAPIIUMU
(yauTensMu) W CBEPCTHUKAMH(IIKOJIbHUKAMMU), MPUHLIUIBI y4eOHOW IAMCHUMIUIMHBI M CaMOOpraHHU3alMM;® TMPHUBICYCHHE BHUMAHUSA OOYyYalomUXci K
[IEHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha YPOKax MPEMETOB, IBICHUH, COOBITHI Yepe3: oOpalieHne BHUMaHUS Ha HDABCTBEHHBIC ACTIEKThI HAYYHBIX OTKPBITHH,
KOTOPBIC U3YYAIOTCA B I[ﬁHHBIﬁ MOMCHT Ha YPOKE; Ha HpCZICTElBPITCJICfI YUYCHBIX, CBAA3aHHBIX C U3y4YaCMbIMU B IIElHHBIfI MOMCECHT TEMaMH, Ha TOT BKJIad, KOTOpI;IfI
OHU BHECJIU B pa3BUTUC Hamen CTpaHbl 1 MHpaA, Ha IIOCTOI7[HI>16 noapaxaHus IMPUMCEPHI UX )KU3HH, HA MOTUBBI UX ITOCTYIIKOB. MCTOI[I)I W IIPUCMBI: OpraHnu3anusi
paboThI ¢ TIOTy4aeMOi Ha YPOKE COUATBHO — 3HAUMMOHN WH(OpManueld, MHUIUUPOBAHUE €€ 00CYKICHHUs, BRICKA3bIBAHUS 00YJAIOIIMMHUCS CBOCTO MHCHUS,
BBIPA0OTKH CBOETO OTHOIIICHUS;
® JCIIOJIb30BAaHME BOCIUTATEIHHBIX BO3MOYKHOCTEH COJNEpKaHHUA ydeOHOro mpenmera i (OPMHUPOBAHUSA y OOYUYAIOMIMXCS POCCHUHCKHX TPAAULIUOHHBIX
AYXOBHO-HPABCTBCHHBIX U COUUOKYJIbTYPHBIX HGHHOCTGIX. MGTOIIBI W IMPUCMBI: ICMOHCTpalUA ACTAM IIPUMEPAa OTBETCTBCHHOI'O, IrPaKAaHCKOI'0 MOBCACHUS,
MIPOSIBIICHUS YEJIOBEKOIIOOUS U TOOPOCEPIEUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS, 3a/1a4 JJI PEIICHUs, TPOOJIEMHBIX CUTYallul IS
00CyXICHUS B KJ1acce);
® BKIIIOUCHHEC B YPOK UT'POBBIX NPOUCAYP, KOTOPLIC IMOMOTarOT NOAACPKATh MOTHBALIUTO O6yanOHIHXCH K INOJIYYCHUIO 3H&HI/II>1, HaJIAXKUBAHUIO ITO3UTHUBHBIX
MEXIIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTal0T YCTAaHOBIEHHUIO JOOpOKenaTeIbHOM aTMOoc(hephl BO BpeMs ypOKa;
¢ IpUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (POpM pabOThl, CTUMYIHPYIOIIUX O3HABATEIbHYI0 MOTHBAIIUIO 00YJarOIIHUXCS.
e [IpUMEHEHHUE IPyNnoBoi paboThl WK pabOThI B Mapax, KOTOPbIe CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHOW pabOThl U B3aUMOJECHCTBUIO C JPYTHUMHU
06y‘~IaIOHII/IMI/IC${. ° BI)I60p MU HCIIOJIb30BAHHUEC HA YypOKax METOJA0B, MCTOJAUK, TGXHOHOFHﬁ, OKa3bIBAKOIIINX BOCIIMTATCIBHOC BO3I[€fICTBI/IG Ha JIUMYHOCTH B
COOTBETCTBHH C BOCIIMTATCJIBbHBIM HNJCAJIOM, IICJIBIO U 3ala4yaMU BOCIIUTAHUA,
® MHUIIUMHUPOBAHUE U IMMOAACPIKKA HCCHG}IOB&TGHBCKOﬁ JACATCIIbHOCTU INIKOJIBHUKOB B Q)OpMe BKIIFOYCHUSA B YPOK pa3IMYHBIX HCCICA0OBATCIIBCKHUX SaHaHI/Iﬁ n
3a/1a4, 4TO AT BO3MOKHOCTh O0yYaIOIIMMCs PUOOPECTH HABBIKH CAMOCTOSITEILHOTO PEIICHHS TEOPETUIECKOM MPOOIeMbl, TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX THUIIOTE3, YBAXXUTCIIBHOT'O OTHOIICHHA K YYXKHUM HUIACAM, Hy6J'II/I‘—IH01"O BBICTYIUVICHUSA, apr'yYMEHTHUPOBAHUA U OTCTaWBaAHHA CBOEH TOYKU 3pCHHA.
MGTOJIBI W IPHUEMEL: pCalin3aliad MHAUBUAYAJIbHBIX U I'PYIIIOBBIX UCCICA0OBATCIIBCKUX ITPOCKTOB.
® YCTaHOBIIEHHWE YBAKUTENBHBIX, JOBEPUTEIBHBIX, HEPOPMATbHBIX OTHOLICHUH MEXAY y4YUTelleM U Y4YeHHUKaMH, CO3JlaHHe Ha YpOKax
AMOIMOHATHHOKOM(OPTHOM CPEIbI;
® OpraHusanusa IHe(l)CTBa MOTHUBHUPOBAHHLIX U SPYAWPOBAHHBIX YHAMIUXCA HAA UX HCYCIICBAOIMMWMHU OAHOKIIACCHUKAMM, JAIOMICT0 MKOJbHHUKAM COIIMAaJIbHO

3HAYUMBIW OMBIT COTPYJHUYECTBA U B3aUMHON OMBAENV EOaTIAN ITHITRMBO/HOSTHBINIYECTBRA.

MYHULMNAJIbHOE BHODKETHOE OBLLEOEPA30BATE/IbHOE 18.11.24 21:10 (MSK)  Ceptudmkat D3FFDF17806A1FC6841BE87A4FD772C6
YYPEXXAEHVE "BUNAP-O3EPCKASl CPEAHSS OBLLEOBEPA3OBATE/IbHASA

LLIKOJIA HYPJIATCKOIro MYHULUMUNAJIbHOIO PAMOHA PECNYBJIKU

TATAPCTAH", TokapeB AnekcaHap EBreHbeBud, [JupekTtop




