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MNOACHUTEJIBHAS 3AIINCKA

VYueOHblit Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBHYIO 0a3y i HM3y4eHHS BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOydaromuecss OBJAQ/IEBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOH HayKd, KOTopas
bopMynupyeT CBOM JOCTHKEHUSI B MAaTeMaTU4YeCcKOi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHH, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJECHIMA pPa3BUTUS IKOHOMHMKH M OOINECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIB30BaTh UX IS
JManbHEWIero oOpa3oBaHuMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBIaJeHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alnreOpbl 1 MaTeMaTHUYEeCKOrO aHaIHn3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JI0Ka3bIBAaTh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACcCCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 000OIICHUE U
KOHKPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTUBHOE M KPHUTHYECKOE
MBIIIICHHE.

B xonme m3ydenus yueOHOro Kypca «Anrebpa W Hadaisa MaTEMaTHYECKOTO AaHAJIH3ay»
oOyJaromuecs: TONYyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 33]ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH peallbHbIX CUTyallud, WHTEpPHpPETaldyd MOTy4YEeHHBIX
pelIeHui, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH Marepuall, CIocoOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crnenupuky ydyeOHOM  JesTenbHOCTH, Tpelyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHMSI, CAaMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN pPe3ysbTaT.

B ocHoBe merommku oOydueHHs anreOpe M HadajdaM MaTeMaTHYeCKOTO aHaIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYECKOrO aHalIM3a» BbIAETICHbI
CJIEAYIOIINE CO/EP)KAaTEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpadukny», «YpaBHEHUs U HEpaBEeHCTBay, «Havana maremaTnueckoro aHanusa», «MHOXeCTBa U
JoruKa». Bce OCHOBHBIE CONEpXKATETbHO-METOJAWYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasnenaMu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCSI MHTETPATUBHBIM, TIIOCKOJBKY OOBEIMHSET B ce0e coaeplkaHhe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLHUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, Maremarhdeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBII/IEBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKUM ammaparoM, Yy HHUX IOCIEI0BaTEIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYyalluH, TIPUMEHSATh 3HAHWS, TOJTYYCHHBIC TPU HM3YYCHWH YYeOHOTO Kypca, IS pelIeHUs



CaMOCTOSITENILHO C(OPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBeET.

CopepxatenpHO-MeTOAMYeCcKast ~ JuHUA  «Yucnma W BBIYMCICHHS»  3aBepIIaeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pasoBaHus 0co00e
BHUMaHUE yzensercss (pOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCICHHH, BKJIIOYAIOIINX B
ce0s1 MCIIOJIb30BaHME PA3IMUHBIX (OPM 3alUCH YMCIIA, YMEHHME JIeNaTh MPUKHUIKY, BBIIOJIHATh
IpUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpAyKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOY4YarOUIMMCS MHOXECTBA HATYPaJbHBIX, LEJbIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENL. B Kax1oMm M3 3THX
MHOECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHElM(pUUECKUe 3a/1a4 U ONEPAIUH: JICTICHUE
HAIIeJIO, ONEPUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX YHCEN, OCO0ble CBOICTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpaly, a TaKKe H3BJICUCHHE
KOpHS  HAaTypaJbHOM  CTEEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel. buaromaps
[IOCJIEI0BATEIbHOMY  PAacUIMPEHHIO KpYyra MCIOJIb3YeMbIX YHCE U 3HAKOMCTBY C
BO3MOYKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs PA3IMYHbIX 3a7a4 (OpMHUPYETCs NpeACTaBICHUE
0 €JMHCTBE MaTeMaTHKH KaK HayKH U €€ poJid B IOCTPOESHUH MOJIEEeH pealbHOro MUpa, HIMPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3aLUsl.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHWH BCETO0 OOydeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromiyecs OBJaJ€BatOT
pasIMYHBIMM ~ METOJaMM  pELeHMs] palMOHAIbHBIX, HpPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3aj]ady,
cojepxalmx napamerpsl. [losyuyeHHbIE yMEHHS IIMPOKO HCIOJB3YIOTCA IPU HMCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33J1a4 U 337a4 Ha HaXOXKAEeHUeE
HauOOJBIINX U HAUMEHbBLINX 3HaUYeHUH (yHKuuu. JlaHHas coneprkaTenabHas IMHUS BKIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINOJNHATH pacuéThl Mo (opmynaM, HpeodOpazoBaHUs
palMoOHAFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJlep)KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anreOpanyeckoro marepuaia
NPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX pacCyAeHUH, paboTbl ¢ CHMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUs MPAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 3aja4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToAUYeCKass TUHUS «DyHKIMU U IpadUKW» TECHO MEpeIuieTaeTcs:
IpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIbBKY B  KakOM-TO  CMbICIE  331aéT
MOCNIE0BATENbHOCT, ~ M3yUeHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKITHA, HX CBOWCTB M TPAPHUKOB, HCITOJIE30BAHHE
GyHKUMR UIs pemieHus 3a7ad U3 APYruxX Y4eOHBIX NPEIMETOB M PEATbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, TaK U C peIIeHHUEeM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OOJbIIOE BHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHS BBIpakaTb (QOpMYyIaMu
3aBHCUMOCTH MEXAY Pa3IUYHBIMU BEIMYMHAMH, HUCCIIEOBATh MOJIYYEeHHbIE (DYHKIMH, CTPOUTD
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, IMO3BOJISIONIMX BBIPAKATh 3aBHCHMOCTH MEXIY BEIUYMHAMH B pa3iu4yHON (opme:



AHAJTMTUYECKOM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHWIO W KOHKPETU3AIHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHast TuHus «Hagana MaTeMaTHyecKOro aHaan3a» MO3BOJIAECT CYHICCTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KaK y HUX IOSBJISIETCS] BO3MOXKHOCTh CTPOUTH IPaPUKHU CIHOXKHBIX (DYHKUUHN, OMPEAeNsiaTh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas coiepxaTeinbHas JWHUS OTKPHIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoJeJeil peajbHBbIX CHUTyalui, I03BOJISET
HAXOJWTh HAWIy4Illee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-I)KOHOMUYECKHUX,
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU MAaTeMaTHYECKOTO aHaju3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJYUYeHHBIX B XOJ€ Pa3BUTHA MAaTeMaTUKHU KaK HAyKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT JHUHUS «MHOXKECTBA W JIOTMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUHM MHOXKECTB W MAaTeMaTH4eCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MAaTeMAaTHKH W TpeUIaraioT HamOoliee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUICCKUE TUCIUTUIMHBI M MX TIPHIIOKEHUS B euHOe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYaromemMycss IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro MAJsl BBIPAXKEHHS CBOUX MbIciel. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HayKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTHYECKHX
paBwmI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kkypce «AnreOpa W Havaja MaTEMaTHYECKOTO AaHaM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOr0  MOJCITUPOBAHUS, KOTOPbIE  TPHU3BaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJENICH pEabHBIX CUTYAllWid, WCCIICOBAHHS 3THX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTEpHpeTarun
MOJTyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHBI B Ka)XIbIH U3 pa3leNoB MPOTPAMMBEI,
MOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca HIMPOKO MCHOIb3YeTCs IS PEUICHHs MPHUKIATHBIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromuecs pa3BUBAIOT
HaOJIIOaTEIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHaJorui, 0000IMaTh M KOHKPETH3UPOBaATh MpobiemMy. JlesTenpbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPTaHU3yeTCs B MPOIecce M3YyUSHHUS BCEX TeM Yy4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayaaa MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuouieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanvoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YMCIaMH. MOAynb AEHCTBUTEIBHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnKEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUS, MPHUKUAKA U OLIEHKAa pe3yJbpTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. VMcnonp3oBanue nmoaxosimein popmbl
3aMcH JEHCTBUTENBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIIEHH U €0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIBHBIM
IIOKAa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TAHIT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI 1 HepaBeHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpeMEHHOH. JleleHue MHOrodjIeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ nensivu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHHMS  HPPalUOHAJIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXECHUI. PeleHne TpuroHoMeTpu4ecKuX ypaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYeCKUH CMBICI M CBOMCTBA, BBIUMCIEHHE €TI0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHUU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIN ¢ TOMOILBIO MaTPHI] M OIIPEAEITUTENEH.

[TocTpoeHne MaTeMaTHUECKUX MOJENIEN PEaJbHOM CHUTyallUH C TMOMOIIBIO YPAaBHEHHH U
HepaBeHCTB. I[IpyMeHeHHne ypaBHEHUH M HEPABEHCTB K DPELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JIacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢byuknuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbIe M HeuéTHble QyHKUMHU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnpiiee u HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JluHeitHast, KBaApaTUIHAS U IPOOHO-THHEHHAS (PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass QyHKUMSA C HATypaJbHBIM M LEJNbIM MoOKazareieMm. EE cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHn kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MOKa3aTeJeM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA TS pEIICHUsT ypaBHEHUH.

Tpuronomerpudeckas OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX (YHKLIUH
YKCJIOBOTO apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEabHBIX MpOIleccax U SBICHUAX. ['paduKku peanbHbIX
3aBUCUMOCTEM.

Hauyana maTeMaTH4ecKoro aHajaimu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNIbHOCTEH. MeTo1 MaTeMaTH4ecKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmerndeckass W TreoMeTpUyYecKass mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHeHbIE W OKCIMOHEHUUATbHBIA pocT. Yucio e. Dopmyna CIOXKHBIX MPOIEHTOB.
Hcnonp30BaHre IPOrPECCHU ISl pEIICHUs peallbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKLUH /IS peleH s 3a/1ay.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETpUIeCKU U (GU3NIeCKui
CMBICI MPOM3BOAHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[TpousBoaHbIe An1eMeHTapHbIX QyHKIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIACHMSI, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MmuoxxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilnepa—BeHHa.
[IpuMeHeHnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC
Yuciaa 1 BLIYMCIEHUS
Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBKiMa s penieHus 3a1a4 B [eNbIX Yhcax.
KommiekcHble uymcna. Anrebpandeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YHCIa. ApU(PMETHIESCKHE ONEePAA ¢ KOMIUIEKCHBIME YnciaMu. M300pakeHue



KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM MtockocTh. Popmynia MyaBpa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelleHus (U3UYECKHX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeNCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIrOHOMETPUUYECKMX YPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pelienne TpuroHoMeTpu4ecKkiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUs T0Ka3aTeNbHbIX U JIOrapu()PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHaJbHbIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMmeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjay U3 pa3iIMyHbIX O0JIaCTe HayKHM M pEeaJbHOM JKU3HM, MHTEPHpETalus MOJyYeHHBIX
pE3yJIbTaTOB.

DOyHKIUH U rpauKu

I'padux xommnozuumu QyHKui. ['eomerpuueckue oOpa3sl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['paduueckue MeToabl peUICHHs YpaBHEHHH H HepaBeHCTB. [ 'paduueckue MeETOabI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QYHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havyana maremMaTH4ecKoro aHajimusa

[TprMeHeHHe MPOM3BOAHOM K UCCIEN0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUISl HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3aa4ax, JJIs ONpEENIEHUs CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (GopMylsioil win
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO MNepBOoOOpa3HbIX. [lepBooOpa3Hble 3JI€MEHTapHBIX
¢ynkuunit. [IpaBuna HaxoX1€HUS TEPBOOOPa3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI MHTErpaia. Beryucienue onpenenéHHoro nHrerpaia
no ¢popmyne Hetorona-Jleitoauna.

[IpumeHeHue wWHTErpana JUisi HAXOXKJAEHUS IUIOL[aAed IJIOCKUX (uryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAETupOBaHNE
peasibHBIX MPOLECCOB ¢ MOMOIIbIO AU(PepeHInaNbHBIX YPaBHEHUH .



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0ydYarollerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIECTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHUCTBOBATh C COIMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, UCIIOJIb30BAHUE ATHX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

JCTETHMYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHWH, pacCyKIEHUH, BOCHPUHUMYUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3NUYHbIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUTaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO |
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX IMIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIBHOM Cpefbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3ajad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCEACTBUN VISl OKPYKAIOIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHUE MaTEMAaTUYECKOM HayKH Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, ATAlOB €€ Pa3BUTHUs U 3HAYMMOCTHU JUIS PA3BUTHS LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA M MAaTEMaTU4YECKOM KYJIbTYpPOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATh IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

ba3oBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKALMK, OCHOBAHHS JJsi OO0OOIICHUS H
CpaBHEHUs, KPUTEPUHU TPOBOJMMOIO aHAJIU3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpHUIaTENIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIOJCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JiefaTh BBIBOJBI C MCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUeHH M, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT MO3HAHUS, ()OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 0OOOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEIMOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  PA3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS,

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpadUUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAMM IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W INHWCBbMCHHBIX
TCKCTAaX, JaBaTb IIOACHCHUA 110 XOAY pPCHIICHHUA 3aJjadd, KOMMCHTUPOBATH HOJIy‘-ICHHbeI
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYX1aeMOU TeMbl, MPOOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJCH, HAIICJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYIMX YYaCTHHUKOB JMAnora, OOHapyXUBaTh pa3jMuude U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4ETOM 3aJad  IPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyJIbTaTa PEIICHNs MaTEMaTUUECKOH 3aaun;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHUSM, OOBICHATH HPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JIE€ATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI MpU
pelmieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNMNOBBIX (opMax paboThl (00CykaAeHUsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTh PadOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C



JIpYrUMH 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonnmy oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AureOpa v Havaia
MaTEMaTHYECKOTO aHAIIU3a»!

Yucia ¥ BLIYMCIICHUA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: PALIMOHAIBHOE YUCIIO0, OECKOHEYHasl MEepUOJYecKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
quCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHS MPUKJIAIHBIX 33/a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, NpaBWIa OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBATh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAAIYI0 (OpMY 3alHMCHU JAECUCTBUTEIbHBIX YHCEN JJIs PelIeHHs] MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEJIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE W HATypajbHBIC
JorapudMmBbl;

CBOOOJTHO ONEpUPOBaTh IMOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHICHC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOZAHO  ONEpPUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI U YPABHEHUS-CIIEICTBUS, PAaBHOCHJIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: MHOTOYJIEH OT OJHOM IMEpPEeMEHHOH, MHOIOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTPUYECKUH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONpPENeIUTENN A PelIeHus
CUCTEMbl JIMHEWHBIX YpaBHEHUN, MOJEIUPOBATH peajbHbIe CUTYyalldd C MOMOIIbIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHM, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C TIOMOIIbIO MaTpHIl H
OINpeACIUTENEH, UHTEPIIPETUPOBATD ITOJIYYE€HHBIN PE3yIIbTaT;

UCIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSIMH JUISI TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJIHATh ~ MPEOOpa3oBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIIONIb30BaTh  CBOWCTBAa JiorapupmoB Ui IpeoOpa3oBaHUs  JIOTapU(PMUUYECKUX
BBIPAKEHMI;



CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPAlMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMynasl s npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAYKEHHUIA;

CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUIA;

MOJICJIUPOBaTh pEAIbHbIE CUTyallMM Ha s3bIKE aiureOpbl, COCTABIATh BBIPAKECHHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBMIO 3aJauyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKUIUH, B3aUMHO
oOparHble (QyHKIUHM, KOMIO3UIUS (GyHKIMHA, rpaduk (yHKIHUH, BBIIONHATH 3JEMEHTapHBIC
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAaYEeHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEpPUPOBATH IMOHATUAMU: YETHBIE U HEYETHBbIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHUMYMBI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTeNeHHOH (YHKIHMU C HaTypajJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOpHs N-0M CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM II0Ka3aTeNIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U TIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMM: MOKa3aTelbHas M Jorapupmuueckas (yHKLIUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

UCTIONIB30BaTh Tpaduku (QYHKIMHA IS UCCIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyTIamu
3aBHCHUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: apupMeTHdYecKas U TeoMeTpudecKas Hporpeccus,
0ecKOHEeuHO yObIBarolasi reOMETpUYEcKasi MPOrPeccHs, IMHEHHBIN U KCIIOHEHIIMAIbHBIN pOCT,
(dopMyIa CIOKHBIX MPOIIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH TS PEIICHUS PETbHBIX 331a4 MPUKIATHOTO XapaKTepa,

CBOOOJTHO  OMEPUPOBATh TOHSATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3aaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENPepbIBHbIE (DYHKIMH, TOYKM pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEePHIBHBIX (QYHKIIMM JIsl pelIeHus 3a/1a4;



CBOOOJHO OIEpUpOBaTh MOHATUAMHU: IMepBas W BTOpas MPOU3BOJAHBIE (DYHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIYUCIIATh IIPOU3BOAHBIC CYMMBI, IIPDOM3BEICHUS, YaCTHOTO M KOMIIO3ULMUHU [BYX
(byHKUINH, 3HATH TIPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IS pelIeHNs 3a/au.

MHo:xecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCAaHUs pealbHBIX IPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMM: OIpEICIIEHHEe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MAaTEeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCHIbHBIC YypaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOy4aroIIMiCsl MOMYYHT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl 1O OTJACNIBHBIM TeMaM pabodell mporpaMmbl yueOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MMOHATUSAMH: HAaTypajdbHOE W LEJI0€ YHUCIO, MHOXECTBA
HaTYypaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yncen, HO u HOK
HaTypaJbHBIX YMCEN IS PEIICHM 3a]a4, IPUMEHATh AIrOpUTM EBKINAA;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTATKA IO MOJYJIIO, 3aIIUChIBATH HaTypaJlbHbIE YKCIIa
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPEJICTaBIATh KOMILJIEKCHBIE YHCIa B alre0pandeckoil ¥ TpUrOHOMETpUYEcKoil dopme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHuuecKre HEPaBeHCTBA, HAXOAUTh UX PEUIEHHS C TOMOLIbI0 PABHOCUIIBHBIX N1EPEXO0/I0B;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, NPUMEHSTh
HeoOxoauMble (POPMYJIbI JIJIS1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENBbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoHaNbHBIE, HWPpPALMOHAJIBHBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTPBhL;

NPUMEHSTH TpadUuecKre METObI ISl PeLIEHUs] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4y
C IapaMeTpaMy;

MOJICIUPOBATh PpEAIbHbIE CUTYyallud Ha s3bIKe aireOpbl, COCTABJIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/IENIU C UCIOJIB30BAHUEM allliapaTa ajareOpbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTar.

DyHKIUHN U TPaPUKH:



CTPOUTH TpadUKH KOMMIO3UIMK (DYHKIMH C MTOMOIIBIO IJIEMEHTAPHOTO WCCIICIOBAHUS
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTh T'eOMETpUYecKre oOpa3bl ypaBHEHWH © HEPABEHCTB HA KOOPIWHATHOU
IIJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,

MPUMEHATH (DYHKITMH I MOJCITMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauyana MaTeMaTHYeCKOro aHAJIN3A:

WCIIOJIB30BaTh TPOM3BOJHYIO JUIS HCCIAeAOBaHUS (YHKIIMM HAa MOHOTOHHOCTH M
SKCTPEMYMBI;

HAXOJUTh HANOOJbIIIEEe U HAMMEHbIIICE 3HAYCHHS (DYHKIIMU HEPEPHIBHON HAa OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKICHHS HAWIYYIIErO PEHICHHS B MPUKIIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJIHO OTIEPHPOBATH IMOHATHIMU: ITEPBOOOpaA3HAs, ONPEACIEHHBIN HHTETPaJ, HAXOIUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo ¢opmysne HproToHa-
Jlelibuuma;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYpP U 00BEMBI TENT C TOMOIIBIO UHTETpaa;

UMETh TPEJCTABJICHUEC O MATEMAaTUYECKOM MOJICIIMPOBAHMHM HA IMPUMEPE COCTABIICHUS
muddepeHINATEHBIX YPaBHEHUH;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJCTBAMH MaTEMaTHIEeCKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

JlonmoaHuTebHAS
uHpopmanus

Tpuronomerpuueckue
BBIPAKECHUS U YPABHEHUS
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UHHUIMAPOBAHHUE U
MOJIICPIKKA
HCCIIEN0BATENbCKON
JeSITEbHOCTH 00YUarOIUXCs
B PaMKax peaju3alui UMU
WH/IMBUYaJIbHBIX U
IPYIIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JaCT
00yJaronmMcsi BO3MOKHOCTh
pUOOPECTH HaBBIK
CaMOCTOSITEIILHOTO PEIICHUs
TEOPETUYECKOM MPOOIEMBI,
HaBBIK FEHEPUPOBAHUS U
oopMmiIeHns: COOCTBEHHBIX
UJIel, HABBIK YBAXKHUTEIBHOTO
OTHOIICHHS K IY)KUM UJICSM,
oopMIIEHHBIM B paboTax
JIPYTHX HCCIIeI0OBaTENEH,
HaBbIK yOJIMYHOTO
BBICTYIIJICHUS TIEpe
ayJIUTOpUEN,
apryMEHTUPOBaHUS U
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OTCTaMBaHUs CBOEN TOUKHU
3peHHUsI. MOOYKIECHNE
oOy4Jaronuxcs coOIr01aTh Ha
YpOKe OOIICTIPUHATHIE HOPMBI
MOBEICHUS, TTpaBUIa
OOIIEHUS CO CTAPIIUMHU
(megarornyecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyyaromuMucst ), IPUHLUIIBI
y4eOHOM TUCIUTUIMHBI U
CaMOOpTraHU3aIIHH.

@YHKIMH U TpadUKH.
CrenenHas QyHKIHS C LEIBIM
HoKa3aresneM

12
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YCTaHOBJICHHE
JIOBEPHUTEIBHBIX OTHOIICHUN
MEX]y Me1arornyeckium
pabOTHUKOM U €ro
oOyuaronumucs,
CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPUSATHIO
oOyuaroumMucs TpeOoBaHUM
U TIPOCHO MeJaroruyeckoro
paboTHUKA, IPUBJICYEHUIO UX
BHHMaHUS K 00CYXXIaeMoil Ha
ypoke uHpopMaIuu,
aKTUBHU3AIMH UX
MO3HABATEIbHOM
JeSITeTbHOCTH;
¢dbopMupoBaHue
OTBETCTBEHHOI'0 OTHOILIEHMSI
K 00y4eHHI0, TOTOBHOCTHU K
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CaMOPAa3BUTHUIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHUBAILUH K 00Y4EHUIO U
MIO3HAHUIO. IPUBJICUCHUE
BHUMaHUs 00y4aroImuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHIA, OPTaHU3AIHS UX
paboThI ¢ MOTy4aeMoii Ha
YPOKE COUUAIBHO 3HAYNMOMU
nHpopMmanuen —
MHULMAPOBAaHUE €
00CYX/1eHUsl, BbICKa3bIBAHUS
00y4aroIuMUCs CBOETO
MHEHHS T10 €€ TIOBOLY,
BBIPa0OTKH CBOETo K HEl
OTHOIIICHHUST; ~-BOCITUTAHHE
OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTH,
KPUTUYHOCTH,
KOMMYHHUKa0€IbHOCTH,
TpyRoII00us uepe3 pasHble
BUIBI KOHTPOJIS; -
MpUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX POpPM
paboTHI C OOYJAFOIITMUCS:
JUCKYCCH, KOTOPBIE Jal0T
00y4aroImuMcsi BO3MO>KHOCTb
proOPECTH ONBIT BEIEHUS
KOHCTPYKTHUBHOTO JTAJIOTa;




Apudmerndeckuil KopeHb N-0i
crenenu. MppauvoHanbHbIe
yYpaBHEHUS

15
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IpYIIOBON pabOTHI WK
paboThI B apax, KOTOPbIE
y4ar 00y4Jarommxcs
KOMaHTHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH
00y4aroIUMHUCS.

HpUBJICYCHIE BHUMaHHS
oOyJarommxcs K
[IECHHOCTHOMY aCIeKTY
U3y4aeMBbIX Ha YpOKax
SIBIICHHIA, OPTaHU3aIHs UX
paboTHI ¢ TOTy4aeMon Ha
YPOKE COUUAIBHO 3HAYNMOMU
uHpopManuen —
MHUIMAPOBAaHUE €
00CYX/IeHUs, BbICKa3bIBaHUS
00y4aroIuMHCs CBOETO
MHEHHMS IO €€ MOBOJLY,
BbIPAOOTKH CBOETO K HEl
OTHOIIEHUS; -IOOYKICHHE
oOydJaronuxcsi CoOI01aTh Ha
ypoKe OOLIeNPUHSATHIE HOPMBbI
MOBEJICHHS, TIPaBUIIa
OOIIIEHUS CO CTapIIUMHU
(megaroru4eckuMu
pabOTHUKAaMU) U
CBEpCTHUKAMHU
(oOyyarormuMucst ), IPUHLUIIBI
y4eOHON TUCIUIUINHBI 1
CaMOOpraHU3alNY;
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e pa3BUTHE
TOTOBHOCTH K
caMo00pa3oBaHUIO U
PELICHHUIO
TBOPUYECKHUX 3a7ay;

e (dopmupoBanue
YMEHMUS
KOHTPOJIMPOBATh
IIPOLIECC U PE3YJIbTAT
MaTeMaTUYECKOMN
JIESITEIIbHOCTH.

e (hopMHpOBaHHE
KOMMYHHKATHUBHOM
KOMITETEHIIHH,
MOTPEOHOCTH B
pUOOpPETEHU N
HOBBIX 3HAHUU Yepes
COTPYJHHYECTBO;

[Toxa3zatenbHast GyHKIHS.
[Toxa3zaTenbHblE YpaBHEHUS

10
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(dopmupoBaHue
MaTEMaTHYECKOTO CTHIIS
MBIIIJICHHS], BKITFOYAOIIETO B
ce0st THAYKINIO U JEAYKITHIO,
aHaJIM3 U CUHTE3, 0000IIeHNE
1 KOHKPETH3AIHIO,
abcTparupoBaHue u
aHAJIOTHUIO IS aJlanTalliy B
COBPEMEHHOM
nH(OpPMaLOHHOM OOLIECTBE;
MPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (hOpM



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

paboThI ¢ 00yUYAIOIITUMUCS:
JIUCKYCCHI{, KOTOpPBIE JAl0T
00y4arouMcsi BO3MOKHOCTb
MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO J1MaJOra;
IpYIIOBON pabOTHI WK
paboThI B mapax, KOTOpbIE
y4dat o0y4aromuxcs
KOMaHJHOU padoTe u
B3aUMOJICHCTBUIO C IPYTUMHU
00y4aroUMHUCS.
dhopmupoBaHHe
OTBETCTBEHHOT'O OTHOILIECHUS
K 00y4eHHI0, TOTOBHOCTH K
CaMOPa3BHUTHUIO U
caM000pa30BaHHUIO HA OCHOBE
MOTHUBAILIMH K OOYUCHUIO U
MO3HAHUIO.

Jlorapugmuueckas QyHKIUS.
Jlorapugmuueckue ypaBHEHHs

18
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MpUBJICYCHIE BHUMAHUS
oOyJaronmxcs K
IIEHHOCTHOMY aCTIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3AIHS UX
paboThI ¢ moTyyaemMoin Ha
YPOKE COLMAIBHO 3HAYNMOU
uHpopmanuen —
WHUIUUPOBAHUE €€
00CYX/IeHH 1, BRICKA3bIBAHHMS
00yJaroIMMHUCS CBOETO
MHEHUS 110 €€ MOBOAY,
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BBIPA0OTKH CBOETO K HEH
OTHOIIICHHUS; OpraHu3anus
nie)cTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX
o0yyarolmxcs HaJ UX
HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAMHU, JAIOIIET0
00yJaromuMcst COUaIbHO
3HAYUMBIH OITBIT
COTPYJHHUYECTBA U B3aUMHOMN
TTOMOIITH.

MHO0€eCcTBO 1€HCTBUTENIBHBIX
yucen. MHOrO4JIeHsl.
PannonaneHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX YPAaBHEHUN

24
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BOCIIUTaHHUE TBOPYECKOMN
JUYHOCTH: (OpMUpPOBaHUE
YMEHHUS HAXOJIUTh HECKOJIbKO
croco00B pelieHus 3a1a4
Pa3IUYHOTO YPOBHS
CJIO’)KHOCTH; pa3BUTHE
TOTOBHOCTH K
caM000pa30BaHUIO U
PEIICHUIO TBOPYECKHX 3a/1a4;
WHUIMAPOBAaHUE U
MOJIIePIKKA
HCCIIEI0BATENbCKON
JeSITeTLHOCTH 00YUaloMnXCst
B PaMKax peayu3alui UMU
WH/IMBUYaJIbHBIX U
IPYIIOBBIX
MCCIIETIOBATEITHCKIX
IPOEKTOB, YTO JACT
00yJaronMcs BO3MOKHOCTh
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ITocaenoBaTenbHOCTH U
MIPOTpeCcCCUm

10
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nproOpecTy HaBbIK
CaMOCTOSITEIILHOTO PEIICHUS
TEOPETUUECKON MPOOIIEMBI,
HABbIK T€HEPUPOBAHUS U
odopMIIeHUsT COOCTBEHHBIX
UJICH, HABBIK YBAKUTEIHHOTO
OTHOIICHUS K UYXKUM HJICSIM,
o opMIICHHBIM B paboTax
JIPYTUX HCCIIEI0OBATENEMH,
HaBBIK IIyOJIMYHOTO
BBICTYIUICHHUS TIEpe]l
ayJIuTOpHeil,
apryMeHTHUPOBAHUS U
OTCTauBaHUs CBOCH TOUKH
3pEeHHS;

MPUBJICYCHIE BHUMAHUS
oOyJarommxcs K
LIEHHOCTHOMY acCIIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3AIHS UX
paboThI ¢ moayyaemMoin Ha
YPOKE COIMAIBHO 3HAYNMOMU
nHpopmanuen —
WHUIUUPOBAHUE €€
00CYKJIEHHS, BBICKAa3bIBAHUS
00y4aroImuMHCs CBOETO
MHEHHMS IO €€ MOBOJLY,
BBIPaOOTKH CBOEro K Hel
OTHOIIEHUS; -TTO0YXKICHUE
oOydJaronuxcst cCoOI01aTh Ha
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ypOKe OOIICTIPUHSATHIC HOPMBI
MOBEJICHHS, TIPaBUIIA
OOIIEHUS CO CTAPIIUMHU
(menarorn4ecKkuMu
pabOTHHKAMHU) U
CBEpCTHUKAMU
(oOyyarommmHucst), IPUHLUIIBI
Y9eOHOW TUCIUTUINHEI 1
caMOOpTaHU3aIIH;

e pa3BUTHE
TOTOBHOCTH K
caMo00pa30BaHUIO U
PCIICHHIO
TBOPYECKHX 3a/1a4;

e (QopmupoBaHue
YMEHUS
KOHTPOJIMPOBATH
nporiece M pe3yabTar
MaTeMaTHYeCKO
JeSITETbHOCTH.

e (dopmupoBanue
KOMMYHHUKaTHBHON
KOMIICTEHIIHH,
MOTPEOHOCTH B
pUOOpETEHU U
HOBBIX 3HAHUU Yepes

COTPYJIHUYECTBO;
http://school-collection.edu.ru/ OpPMHUPOBAaHUE YMEHUS
HenpepriBable GpyHKINN. D bopmmp ™
20 bubnuorexka [JOK MIPEACTABIIATE PE3yJIbTAT

[IpousBoaHas

https://m.edsoo.ru/ CBO€ll IeITECILHOCTH,
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KOHTPOJIHPOBATH MPOIIECC U
pe3yibTaT y4eOHOU H
MaTeMaTU4YeCKOn
JeSITeTbHOCTH, PadOTaTh B
KOJIJICKTHBE U HAXOIUTh
COTJIACOBAHHBIC PEIICHUS;
¢dbopmupoBanue
OTBETCTBEHHOTO OTHOIIICHUS
K 00Y4YCHHIO, TOTOBHOCTH K
CaMOpPa3BUTHIO U
caM000pa30BaHHUIO Ha OCHOBE
MOTHBAIUH K OOYUCHUIO U
MO03HAHUIO; OPTaHU3aIUS
medcTBa MOTHBHPOBAHHBIX U
APYAUPOBAHHBIX
oOydJarouxcst HaJ ux
HEYCITeBAOIIUMU
OJTHOKJIACCHUKAMH, JTAIOIIETO
00y4aromuMcs ColuaIbHO
3HAYMMBIH OTIBIT
COTPYJHUYECTBA U B3aUMHOMN
MTOMOIIH; TOOYXACHHE
oOydJaronuxcsi CoOI01aTh Ha
ypoKe OOLIeNPUHSATHIE HOPMBbI
MTOBEJICHUS, TIPaBHJIa
OOIIEHHUs CO CTapITUMU
(memaroruuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyJarommuMucst ), TPUHITUTIBI
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y4eOHOU TUCIUTUIMHBI U
caMOOpraHu3aluu. pa3BUTHE
HABBIKOB CAMOCTOSATEIbHON
paboThl, aHANIM3a CBOEH
paboThl; hopMUpOBaHHE
YMEHUSI COOTHOCUTH
IIOJIyYEHHBIN pe3ysbTaT C
MMOCTaBJIICHHOH IEIIBIO;
(dhopMUPOBaHKE TIEIOCTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U
OOIIECTBEHHO! MPAKTUKH;
WHUITUUPOBAHUE U
MOJIIePIKKA
HCCIIEN0BATENBCKON
JIESTEIbHOCTH 00yJaromuxcs
B paMKax pealu3aluyd MU
WHIUBUAYAIbHBIX U
TPYMIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JaCT
00yJaronmMcst BO3MOKHOCTh
MPHOOPECTH HaBBIK
CaMOCTOSITEITLHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBI,
HABBIK TEHEPUPOBAHUS U
oopmiIeHHs: COOCTBEHHBIX
UJIeH, HaBBIK YBAKUTEIHHOTO




[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10

136

10
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OTHOIIEHUS K YyKUM HJIESIM,
oopMIIEHHBIM B paboTax
JIpYTUX MCCIIEI0BaTENEH,
HABBIK yOJIMYHOTO
BBICTYIUICHHS IEPE]T
ayJIuTOpUEN,
apryMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKHU
3peHUst

(hopMUpOBaHHE YMEHUS
MNpeaACTaBJIATE PE3YJabTaT
CBOCH ICATCIBHOCTH,
KOHTPOJIMPOBATH MPOIIECC U
pe3ynbTaT yueOHOU U
MaTeMaTHYeCKON
NeSITENbHOCTH, paboTaTh B
KOJIJIEKTUBE U HAXOJUTh
COTJIACOBAaHHBIC PEIICHUS;
opranuzaius megcraa
MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX
0o0yJarouxcst Ha1 uxX
HEYCITeBAOIIUMU
OJTHOKJIACCHUKAMH, JAFOIIETO
00y4aromuMcs ColUaIbHO
3HAYUMBINA OTIBIT
COTPYJHUYECTBA U B3aUMHOMN
TTOMOIITH.
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[NPOT'PAMME




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

JuaekTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

JlomoaHuTeIbHAS
uHopmanus

UccnenoBanue GyHKIHI ¢ TOMOIIBIO
IIPOU3BOJHOU

22 1
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pa3BUTHE HABBIKOB
CaMOCTOSITEIIbHOMN
paboThI, aHATH3a
CBOCH pabOTHI;
(dhopMupoBaHHE
YMEHHUS
COOTHOCHUTH
MIOJTyYEHHBIH
pE3yINbTaT C
MOCTaBJICHHOMN
1ETTBIO;
dhopmupoBaHue
[[EJIOCTHOTO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH U
00IIIECTBEHHON
MIPAKTUKU;
WHUITUUPOBAHUE U
MOJJIEPKKA
HCCIIEI0OBATEIbCKOU
JIESITEIIbHOCTH
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o0yJaronmxcs B
pamkax
peanu3ai UMu
WH/IUBUYAIIbHBIX H
TPYIIOBBIX
HCCIIEI0BATEIBCKUX
MPOEKTOB, YTO JIACT
o0yJaromumcst
BO3MOYXHOCTh
PUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
peLeHHs
TEOPETUUYECKOMN
pOOJIEMbI, HABBIK
TCHEPUPOBAHUS U
oopmIieHUs
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXHUTEIHHOTO
OTHOIIICHUS K
qYKUM HJICSM,

0o OpMIICHHBIM B
paboTax qpyrux
HCCIIeIoBaTelIeH,
HaBbIK yOJINYHOTO
BBICTYIUICHHUS
nepes ayaIuTopHuei,
apryMEeHTHUPOBAHUS
U OTCTAauBaHUS
CBOEU TOYKH




3peHHs

[TepBooOpazHas 1 UHTETpa

12
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dhopmupoBanue y
o0yJaromuxcst
YCTOMYMBBIX
M03HABaTEIbHBIX
HUHTEPECOB K
U3YUYCHUIO
MaTeMaTHKHU U
CMEKHBIX
JICIIUTUTHH;
¢dbopmupoBaHue
YMEHUS
KOHTPOJIUPOBATH
nporecc u
pe3ynbTar y4eOHOH
U MaTeMaTHYeCKOil
JeSATENIbHOCTH;
¢dbopmupoBaHue
MaTeMaTU4ecKOro
CTHJISL MBIIILJICHUS,
BKJTIOYAFOIIIETO B
ce0st MHAYKINIO 1
JIETYKITHIO, aHAITN3
U CUHTE3,
o0o01ieHue u
KOHKPETHU3AIHIO,
abcTparupoBaHue u
AHAJIOTHIO IS
allanTanuu B
COBPEMEHHOM
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UH(POPMALIOHHOM
00I1IeCTBE;
BOCIIUTAHHE
TBOPUYECKOI
JUYHOCTH:
¢dbopmupoBanue
YMEHUS HAXOIUTh
HECKOJIBKO
CIIO0CO0O0B pemIeHUs
3a7a4 pa3IMIHOTO
YPOBHS CIIOKHOCTH;
MPUMEHEHUE Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboTsl ¢
00yJarOIUMUCS
JIACKYCCUH,
KOTOPBIE AT
oOyuaromumcst
BO3MOYKHOCTh
pUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIaJora;
IpyNIoBOi paboThI
WU pabOTHI B
napax, KOTopble
y4yaT 00yJaroumxcs
KOMaHIHOU paboTe
Y B3aUMOJICICTBHIO




C IpyruMu
00yJaronuMHUCS.

I'paduky TPUrOHOMETPUUYECKHX
¢ynkuuit. Tpuronomerpuueckue
HEPaBEHCTBA

14
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WHUIIUHPOBAHUE U
MOJIJIEPIKKA
HCCIIEIOBATEIbCKOU
JIESITEIIbHOCTH
oOy4Jaronmxcs B
pamKax
peanuzanuu UMu
WHIUBUAYAIbHBIX U
IPYIIOBBIX
HCCIICIOBATEILCKUX
MPOEKTOB, YTO JIACT
o0yJaromumcst
BO3MO>XHOCTh
proOpecTH HaBbIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKON
poOJIEMBbI, HaBBIK
TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBaXXHUTEIHHOTO
OTHOIICHUS K
qYKUM HIICSIM,
0(OpMIICHHBIM B
paboTax Apyrux
HCCIIeIOBaTEICH,
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I/IppaLII/IOHa.TIBHBIC, IIOKa3aTCJIbHbIC U
J'IOFapI/I(bMI/ILICCKI/IC HCPAaBCHCTBA

24
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HaBBIK MTyOJIMYHOTO
BBICTYILICHHS
nepes ayauTopue,
apryMEHTUPOBaHUS
Y OTCTaWBaHUS
CBOEU TOYKHU
3peHwusl.

o0y IeHUE
00yJaromuXcst
co0oIaTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboTHUKaMu) U
CBEPCTHUKAMH
(oOyyarormmmucs),
TIPUHITUITBI
yueOHOM
JTUCITUTUIUHBI U
caMOOpTraHU3aIlnH.

WHULIUUPOBAHUE U
MOJJEPKKA
HCCIICIOBATEIIHCKOM
JEATEIbHOCTH
o0y4Jaronmxcs B
paMKax
peanu3anuu UMu
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WH/IUBUYAJIbHBIX U
IPYIIOBBIX
UCCIIEIOBATEIIhCKUX
MPOEKTOB, YTO JaCT
oOyJaronmcs
BO3MOXXHOCTh
nproOpecTy HaBbIK
CaMOCTOSITEITEHOTO
pelreHus
TEOPETUYECKOMN
pOOJIEMbI, HABBIK
TCHEPUPOBAHUS U
odopMIIeHUS
COOCTBEHHBIX HICH,
HaBBIK
YBOXKHUTEIHLHOTO
OTHOIICHHS K
IyKAM UIESM,

0 OpMIIEHHBIM B
paboTtax Ipyrux
HCCIIeI0BaTEIeH,
HaBBIK MTyOJIMYHOTO
BBICTYILICHHS
nepes ayaAuTopue,
apryMEHTHPOBAHHUS
1 OTCTaWBaHUS
CBOEU TOYKH
3pEHHS;, Pa3BUTHE
TOTOBHOCTH K
caMo00pa3oBaHUIO




KommiiekcHble umcia

10
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U PEUICHUIO
TBOPUYECKHUX 3a7au;
dhopmupoBaHue
YMEHHUS
KOHTPOJIUPOBATh
rpoiiecc u
pe3yabTaT
MaTeMaTUYECKOMI
JIESITCIILHOCTH.

pa3BUTHE
TOTOBHOCTH K
caMm000pa30BaHUIO
U peIICHUIO
TBOPYECKHX 3a/1a4;
IpUMEHEHHE Ha
ypoke
WHTECPAKTHBHBIX
¢dbopm paboThI ¢
00yUaroIUMUCS:
JIACKYCCUH,
KOTOPBIE TAIOT
oOyJaronumcs
BO3MOYKHOCTh
proOpecTH ONBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIaJIora;
IpyNIoBOi paboThI
WU pabOTHI B
napax, KOTOpbIe
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y4dart o0y4Jarmuxcs
KOMaHJIHOHU paboTe
1 B3aHMOJIENCTBHIO
C IpyruMu
00yJaroIMMUCS; -
HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
COJIepIKaHUS
y4eOHOTO
peaMeTa uepes
JIEMOHCTPALHIO
oOyuaromumcst
IIPUMEPOB
OTBETCTBEHHOTO,
IPaXxIaHCKOTO
ITOBEJICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0US U
no0pocepIeyHOCTH,
gepes moadop
COOTBETCTBYIOIIMX
3a7a4 s
pelIeHus,
POOJIEMHBIX
CUTyalluil s
00CYXKIEHHS B
KJ1acce.

HatypanbHble u 1emnbie yncna

10
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pa3BuTHE
TOTOBHOCTH K
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caMo00pa3oBaHUIO
U pEIICHUIO
TBOPYECKHX 3a/1aY;
NpUMEHEHHE Ha
YpOKe
HHTCPAKTHUBHBIX
dbopM paboTHI C
00yJaroIUMUCS:
JIACKYCCUH,
KOTOPBIE AI0T
oOyuaromumcst
BO3MOYKHOCTh
pUOOPECTH OMBIT
BC/ICHUS
KOHCTPYKTHBHOTO
JIasora;
IpyNIoBoi paboThl
WU pabOTHI B
napax, KOTOpbIe
yuyaT 00y4Jaroumxcs
KOMaHJIHO! paboTe
Y B3aUMO/ICHCTBUIO
C IPYTUMHU
00yJaroIMMUCS; -
UCTIOTb30BaHUE
BOCIIUTATEILHBIX
BO3MOKHOCTEN
cojiep KaHus
yueOHOro
npeaMera uepes
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Cucremsbl palilMOHAJIBHBIX,
VPPALMOHATIBHBIX MOKA3aTEIbHBIX U
JOrapupMHUUECKUX ypaBHEHUI

12
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JIEMOHCTPAITHIO
oOy4Jaronmcs
MIPUMEPOB
OTBETCTBEHHOTIO,
IPaKIaHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0US 1
JI0OpOCEPIEUHOCTH,
yepe3 moa00p
COOTBETCTBYIOIIUX
3a1a4 I
perieHus,
PpoOJIEMHBIX
CUTyalul s
00CyX/ICHUS B
KJacce.

¢dbopmupoBaHue
MaTeMaTH4YECKOro
CTHUJISL MBIIIJICHHUS,
BKJIFOYAOIIEr0 B
ce0st MHAYKINIO 1
JIETYKITHIO, aHAJTH3
U CHHTE3,
00001IeHHE B
KOHKPETHU3aIHIO,
abcTparupoBaHue u
AHAJIOTHIO IS
aJlanTany B
COBPEMEHHOM
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UH(POPMALIOHHOM
00I1IeCTBE;
NpUMEHEHHE Ha
ypOKe
MHTECPAKTHBHBIX
(dbopM paboTHI C
00y4arOIUMUCS:
JIUCKYCCUH,
KOTOPBIE AI0T
o0yJaromumcst
BO3MOYKHOCTh
pUOOPECTH OIBIT
BE/ICHUS
KOHCTPYKTUBHOTO
JIasora;
IpyNIoBoi paboThl
WU pabOTHI B
napax, KOTOpble
yuyaT 00yJaroumxcs
KOMaHIHOU paboTe
Y B3aUMO/ICHCTBUIO
C IpYTUMHU
00yJarOIUMUCS.
¢dbopMupoBaHue
OTBETCTBEHHOTO
OTHOIICHHS K
00y4YeHHUIO0,
TOTOBHOCTH K
CaMOPa3BUTHUIO U
caMo00pa3oBaHUIO




Ha OCHOBE
MOTHBAIIMH K
O0Oy4eHHIO U
MO3HAHUIO.
MIPUBJICYCHHE
BHUMAaHUS
oOyJaronmxcs K
[EHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKax sIBJIICHHI,
OpraHu3alus ux
paboThI C
MoJIy4yaeMou Ha
YpPOKE COIMaIbHO
3HAYUMOM
uH(popmanuen —
WHUIIMAPOBaHUE e
00CYXKIeHHS,
BBICKa3bIBAHUS
o0yJaroIuMucs
CBOETr0 MHEHHUS 10
ee MOBOLY,
BBIPaOOTKH CBOETO
K HEW OTHOIIIEHHUSI;
OpTaHu3aIus
medcrBa
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX
oOyJaromuxcst HaJ




3amauM ¢ mapaMeTpamu

16
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uX
HEYCIIEBAIOIINMU
OJTHOKJIACCHHUKAMU,
JTAIoIIero
oOyJaronmcs
COILIMAILHO
3HAYNMBIN ONBIT
COTPY/JHUYECTBA U
B3aMMHOM ITOMOIITH.

pa3BUTHE
TOTOBHOCTH K
caMm000pa30BaHUIO
U peIICHUIO
TBOPYECKHX 3a/1a4;
MpPUMEHEHHE Ha
ypoke
WHTECPAKTHBHBIX
¢dbopm paboThI ¢
00yUaroIUMUCS:
JIACKYCCUH,
KOTOPBIE TAIOT
oOyJaronuMcs
BO3MOYKHOCTh
proOpecTH ONBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTIaJIora;
TPYIIIOBOI pabOTHI
WU pabOTHI B
napax, KOTOpbIe
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[ToBTOpenue, 06001IEHNE,
cHUCTeEMaTH3als 3HaHUI

16
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y4dart o0y4Jarmuxcs
KOMaHJIHOHU paboTe
Y B3aUMO/ICHCTBUIO
C IpYTUMHU
00yJaroIIMMUCH;
BOCTIUTAHHE
TBOPUYECKOI
JMYHOCTH:
dhopmupoBaHHe
YMEHUS HAXOTUTh
HECKOJIBKO
CII0CO0O0B pelIeHUs
3aJ1a4 pa3IMaHOTO
YPOBHS CJIOKHOCTH;
pa3BuUTHE
TOTOBHOCTH K
caMo00pa3oBaHUIO
U PELICHUIO
TBOPUYECKHUX 3a7ay;
WHUIIMAPOBAHUE U
MOJIJIEPKKA
HCCIIEI0BATENbCKON
JIESITSIIBHOCTH
o0yJaronuxcs B
pamkax
peanu3ai UMu
WH/IUBUYAJIbHBIX U
IPYIIIOBBIX
UCCIIETIOBATEIHCKIX
MPOEKTOB, YTO JaCT
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oOyJaromumcst
BO3MOYKHOCTh
proOpPeCTH HABBIK
CaMOCTOSITEIILHOTO
peeHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX HIEH,
HaBBIK
YBKHUTEILHOTO
OTHOIICHHS K
Iy)KUM UJICSM,
0(pOpMIICHHBIM B
paboTax qpyrux
HCCIIeIOBaTEICH,
HaBBIK IIyOJINYHOTO
BBICTYILICHHS
nepe] ayIuTOPHEH,
apryMEHTUPOBaHUS
¥ OTCTauBaHUS
CBOEU TOUKH
3pCHHS;
noOyxJIeHue

00 yJaroIIIXCst
coOroaaTh Ha
ypoke
OOIIENPUHSATHIE
HOPMBI TIOBE/ICHUS,




mpaBmIIa OOIICHHUS
CO CTapIIUMHU
(Tenarorn4ecKkuMu
pabOTHHKAMHU) U
CBEpCTHUKAMU
(oOyyarormumucs),
MPUHIUITBI
yaeOHOM
JUCITUTUTAHEI |
CaMOOPTaHU3AIIH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






