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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «Anrebpa M Hauajla MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpelHero oOIiero oOpa3zoBaHUs,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebnblii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, /JOKa3bIBAThH
YTBEPXKACHUS C MOMOIIBIO MHAYKIIMH U pacCykKIaaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHue W KOHKpETHU3aluio, a0CcTparupoBaHWE U aHaJIOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYeCKOIrO
aHanM3a» 00ydYarolIuecs TMONy4ar0oT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEpHpETallud  TOJIYYEHHBIX  pEUIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJEe, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

VY4eOHblii Kypc o00danaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyrolel NpPOJOJDKUTEILHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTUYeCKOro
aHaJIM3a JISKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHalln3a» BbIAEIEHBI CIEAYIOUINE COAEpKAaTeIbHO-MEeTOANnUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKm», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTEeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHMKa». Bce OCHOBHbIE



COJICPKATEITHbHO-METOIMYCCKHE JIMHUU W3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOydyeHus: Ha YpOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO IOTIOIHSS
Jpyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TEeMaMU U pasfienamu. [laHHBIHI
y4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEequHSET B cebe
COJIep)KaHNEe HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTUYSCKUM aImapaToM, Y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYyallud, MPUMEHATh 3HAHUS, TIOJNyUYEeHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, IJis
PEIIEHHS] CAaMOCTOSTEIEHO C(HOPMYIMPOBAHHON MAaTEMAaTUYECKOH 3a/1auH, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

ConepxkarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIB30BAHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNlaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCIIOBHIE BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATypPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEIl. B KaxJaoM #3 3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHe HaIlemo,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEeN, OCOOBbIe CBOWCTBA
paIMOHATIFHBIX M MPPAMOHATBHBIX YHCEN, apUPMETHYECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS U1l PEIICHUs Pa3IuYHbIX 3a71ad
dopMupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOSHHH MOJIENIEH PEaTbHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS O000O0IIeHUEe U
KOHKpPETHU3aIHS.

Jluanst «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOMIMX 33aad. B
pe3yibprare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIINBIO TPOU3BOJHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUIN
BBIMOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeNneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanvecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOYyYaromuXcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuid, pabOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npepiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ IPYIrMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUEeHH MaTepuana. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIIeHHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANbHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0blIOE BHUMaHME
ynemnsieTcs: GopMHpPOBAaHUIO YMEHHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuyHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHo. Ero msyuenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO aHAIOTHA.

CopnepxxarenpHas nuHUA «Hadana MaremMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYYarOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauKy CIOXHBIX (QYHKIHHA, ONPENeNiaTb HMX HAuWOOJIbIINE W HAaWMEHBIIHNE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareyibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJENEH peajbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTe€MaTU4YECKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS,, (OPMUPOBAHUIO YMEHMH paclO3HABAaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HUCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONUXCSI PEe3y/bTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBa U JIOTMKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKUA. TeopeTHKo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBLHON MaTeMaTHKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TNPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMPUIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOYy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOM Kkypce «Anrebpa W Hayajla MaTeMAaTUYECKOTO aHAJIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPBIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHBIX
CUTyallud, MCCIENAOBAaHUS JTUX MOJENeld C IOMOIIBI0 ammnapara airedopsl u
MaTEeMaTHYeCKOr0 aHalln3a, WHTEPIPETAllMM TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHKsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTe W  KOHKPETH3UPOBATh  MPOOJIEMy.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEHICHHS NPUKIAJHBIX 3aj7a4
OpraHu3yeTCs B MpoIlecce U3yUYeHHsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHUYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXKXAHUMUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCJICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudpmernueckue  onepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moaynb
JNENUCTBUTEIBLHOTO YHUCIAa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOAIICH (POPMBI 3aNUCH IEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIBHBLIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMEeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxkaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pElIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMA
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
VpPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXeHH, COAEPKALUX JTOTapU(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI pelLIeHus
Jorapu(pMUUYECKIX YpaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHrie TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHS, IPUMEHEHUE OIPEACIIUTENS I PELIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33aJa4 C MOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEANbHOM CHUTYyalMH C IOMOIIBIO
YpPaBHEHU W HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3afganus (GyHKIUU. B3aumHO o00paTHbBIE (QYHKIHH.
Komnosunus ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkumu. Hymn yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosbliiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATYypaJIbHBIM ITOKA3aTEJIEM.

[TokazarenbHass u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A peLICHUS] YpaBHEHHIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON UHIYKLIHH. MoOHOTOHHBIE " OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUUECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
npoueHTOB. Mcnosib30BaHWE TPOTrpeccUH I PEIICHUS pealbHbIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMII HENpPEpBHIBHBIX Ha OTpe3ke. Mertoa
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HEIPEPBIBHBIX
(GYHKIMI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(buznyeCcKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuui.  [IpousBomHas ~ cyMMBl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JI0THKA

MHOXeCTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBa. Jlnarpammsl
Olinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONIMCAaHMsI PEANBbHBIX NPOLECCOB W SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCJICHUSA

Harypansnbie u nensle yucna. [IpumeHeHne NpU3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOosbuik ol nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anropurma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIaAX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYEecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKHe OIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEPaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTeNIbHbIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBbHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIUYHbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunum GyHkIud. ['eoMerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne mMeronpl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI UCCIEIOBAHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 W3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxokaenume  HamOONbIIET0O M HAMMEHbBLIETO  3HAYCHUU
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHrne NpPOM3BOMHOM JUJIS HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3aJa4dax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

HNuTerpain. ['eomeTpuueckum CMBICII VHTErpala. Brruncnenne
onpeaen€éHHoro uaTerpaia mno gpopmyne Herotona-JIeibununa.

[IpumeHeHne uwHTErpana s HAXOXIEHUs IUIOWAAel MIOCKUX (Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAaHUE PEANbHBIX IMPOLIECCOB C NOMOILIBI  AuddepeHnaIbHbIX
YPaBHCHUU.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILETO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHYeCKOMy  OOpa3oBaHHMIO U
caM000pa30BaHMI0 HA TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHON
Cpelbl, 0CO3HAHHUE TNI00ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOo0IeM, OpHUEeHTALUs
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 pelmeHus 3axad B o0JjacTu
OKpY)Karolled cpeapl, IUIAaHUPOBAHWE IIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPY KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  NPAKTUKW, [OHUMaHHE
MaTEMaTHYECKON HayKM Kak c@epbl 4YeIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LUBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM Kak CpEACTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKalvH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYyIUPOBaTh U  MPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPXKACHUAX, IpeiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh Hambojee MOAXOAAMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPUEB).



ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00beKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKY OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpPMYyTUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecCa, a TaKkKe BbBIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIATHI WH(POPMAINK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TIPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUN o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3a7ayd,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npoOJsieMbl, pelraeMoil 3ajayd, BBICKA3bIBAaTh HJEH, HAalleJEHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIATh PE3YIbTATHl PELISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMHM  IO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ylibTaTa PEHICHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JTAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eTEJIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IE€Ib COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIIBI pabOT, JIOrOBApUBATHCH, OOCYXIaTh TMPOIECC U PE3yabTaT paboThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 KkjacceoOydaromuiicss MOJYYUT CIIEIYIOIINE
NpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMHU: PALMOHAIBHOE YHUCIO, OeCKOHeyHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHSATh NPoOW ¥ TPOILEHTH I PEIICHUS MNPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOAHO OMNEpUpPOBATh MOHSITHEM: CTEINEHb C ILEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN ATl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETNICHb C PALIMOHATBHBIM TIOKA3aTEeNIEeM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: JOorapudmM dHCIa, ECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl pPEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHANIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IelbiMH KO3(h(dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICI,
UCITOJIb30BaTh CBOMCTBA ONpENEHAuTeNs 2 X 2 Juisl BBIUMCIEHUS €ro 3HAYCHUS,
IIPUMEHSTh ONPEACIIMTENN Ul PELICHHWs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui  pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHHIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEI0BATh
MIOCTPOEHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapara ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMHA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HYJIU GYHKIIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHIATUSMU: CTETIEHHAs! (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBaTh MOHATUSMH: JIMHEHHas, KBaJpaTHUUHAs M JIpOOHO-TUHEHHas
(yHKLINY, BBITIOJIHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu AN peIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUH JUIs  HCCIEAOBAHUA MPOIECCOB H
3aBHUCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh (OpMYIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOMHO OMEpPUPOBaATh MOHATHIMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEWHBIN U
AKCTIIOHEHIMATIBHBIN poCT, (hopMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TMOHSITHUSAMHU: HEMpPEPbIBHbIE (YHKIMH, TOYKH
pa3pbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpaduka QyHKIHH;

CBOOOJHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpPEephIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJTHO OINEpUpOBaTh MOHITUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YaCTHOTO U KOMIO3UIIMU
IBYX (DYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MNPOU3BOJIHON st
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl ONUCAHUs PEaIbHBIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B11 KjacceoOydaromMiics TMOIYYUT CIICIYIOIINUE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yucsa ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJIO€ YHCIIO,
MHOECTBA HAaTypaJbHbIX M LEJIBIX YUCEJ, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mces AJis peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YHCJIA B PA3JTUYHBIX TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHISCKHE ONEepaIllud ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOMHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELICHUS C  IOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OpPMYyNBI T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUI 1 HEPABCHCTB;

perarb palHOHAIIbHBIE, UppaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jgorapupMuUyecKrie U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEPABEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHNs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJICJIMPOBaTh peajbHble CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM afmapara aireOpsl,
VHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU GYHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPHUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHaJIn3a:

UCITOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlIEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeTIeHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOAHO ONEpUpoBaTh TMOHATHUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOIIbIO HHTETPaa;

UMETh IMPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha IpUMEpe
cocTaBiieHUs AU pepeHnanbHbIX YpaBHEHUM;

pemath MpUKJIaJHbIE 33a7a4d, B TOM YHUCIE COLHUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEMaTHIECKOTO aHAJIN3A.



BocnurarenbHbld KOMIIOHEHT
(u3 paboueit mporpammel Boctiutanusit KOI'OBY «Jlure#t . Manmbikay)

[IpuBnekarb BHUMaHUE OO0YyYarOUIUMXCs K LIEHHOCTHOMY aCHEeKTy U3y4aeMbIX
Ha YpOKax TMPEIMETOB, SBJICHUN W COOBITHI, WHUIMAPOBAHUE OOCYKICHUMA,
BBICKA3bIBAaHUIN CBOEr0 MHEHUS, BHIPAOOTKH CBOETO JUYHOCTHOT'O OTHOILIECHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUILIAM;

MPUMEHSTH UHTepaKkTUBHbIE  (opMbl  yueOHOW  paboTel -
MHTEJUICKTYalIbHbIE, CTUMYJHPYIOLUIME MO3HABATEIbHYI0 MOTHUBAIUIO, HUIPOBBIC
METOJMKH, IUCKYCCHHU, JAIOIIMe BO3MOXXHOCTH TMPUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYNIOBOM pabOThl, KOTOpask YYHUT CTPOUTH
OTHOIIEHUSI U JIEUCTBOBaTh B KOMAaHE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOIO
MBIIIJICHUS;

noOyX/1arh 00yd4aroluxcsi CcoOMoAaTh HOPMBI TOBEJAEHUS, MpaBUIIa
0O0IlIeHNs CO CBEPCTHUKAMHU U MEJArorH4ecKUMU paOOTHUKAMH, COOTBETCTBYIOIINE
yKJIaay o0meo0pa3oBaTeIbHOM OpTaHW3AIlMd, YCTAHOBICHUE W TMOJICPKKY
T00poXkeIaTeIbHON aTMOC]ephl;

OpraHW30BaTh HACTABHUYECTBO MOTHUBHUPOBAHHBIX H 3PYAHPOBAHHBIX
oOyyJaroumxcsi HaJl HeyCIIeBalOIMMHU OJJHOKJIACCHUKAMH, B TOM YHCJI€ C 0COOBIMU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSIMH, JAIOIINe oOyyJaroummMcs  COIMaIbHO
3HAYMMBIN OTIBIT COTPYAHUYECTBA ¥ B3aUMHOMW TTOMOIIIH;

UHULMUPOBaTh M MOJACPKUBATH MCCIEIOBATENbCKYIO JACSTENbHOCTD
o0ydJaronmxcsi, MIaHUPOBATh U BBITIOJTHSTH WHUBUTyaJTbHBIC u

T'PyHIIIOBBIC ITPOCKTHL BOCHHUTATEIIHLHOM HaIpaBJICHHOCTH.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa v Hayaia MareMaThuueckoro aHanusa. 10 kiacc:
yue0.11s10011eo0pa3oBaT.opranu3alyii: 6a30Bblil U yrayos.yposau/ C.M.
Huxonsckuit, M K. Iloranos, H.H. Pemmernukos, A.B. IlleBkuH.-
M.IIpocsemienue,2020;

MaremMatuka: ajiredpa 1 Hayajia MaTeMaTu4ecKkoro ananusa. 11 kmacc:
yuae0.yisio01eoOpazoBat.opranu3anuii: 6a3oBeiii u yriayon.yposau/ C.M.
Huxonsckuii, M.K. Ilotanos, H.H. Pemetnukos, A.B. I1leBkuH.-
M.IIpoceemenue,2020;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

1. Enunas xomnekuus udpoBbIX 00pa3oBaTeibHBIX pecypcoB (school-
collection.edu.ru);

2. Poccwuiickas anekTponHas mkonia (resh.edu.ru);

3. infourok.ru,

4. uchi.ru.



