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HOACHUTEJIBHASA 3AIIMCKA

VYueOHblll Kypc «Anredpa u Hayajsa MaTEMaTUYECKOrO aHajIn3a» SBISIETCS
OJTHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeIHero odiero obopa3zoBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, GOpMUpPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YYaloIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(GOPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VY4eOHbIlt Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOro aHallh3a 3aKjiaJIbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIONb30BaTh WX IS JajbHEHIIero oopa3oBaHUS U B
MIOBCETHEBHOM XKM3HU. B TO k€ BpeMsi OBIajeHHne aOCTPAKTHBIMH W JIOTHUECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMKA M PACCYXKIaTh JAEHYKTHBHO, MCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xozxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4eCKOIro
aHanm3a» OOYYaroIIMECs IMONY4Yal0T HOBBIA OIBIT PEIICHHUS MPHUKIAIHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIITMMUCS MATEMAaTHYECKUMH OTKPHITHSIMHU U UX aBTOpPaMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNKM3a» BbIJCNIEHBI CIENYIOLIUEe COAepKaTeIbHO-METOqUYECKe TuHun: «Yucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauama
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIepPKATEIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha MPOTSKEHUM JIBYX JIET
o0yueHHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OTIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
COJlep)KaHME HECKOJIbKMX MAaTeMAaTHYECKUX JHUCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBIaIeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MaTEeMaTHYECKyI0 MOJeNb pealbHON
CUTYalluH, IPUMEHTh 3HAHUS, MOIYYEHHbIE TIPU M3YYEHUU y4eOHOro Kypca, JJIs
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MAaTeMaTUYEeCKOM 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeToAMYecKas JUHUS «Uucina W BBIYMCIEHUS» 3aBEpLIacT
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHAIbHBIX BBIUMCICHUN, BKJIIOYAIOIIUX B €€0sl MCHOJB30BAaHUE PA3INYHBIX
dopM 3amucu 4yucia, yMEHHE JejaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM M3 O3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJXKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMoOHANbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE ONepalum, a TaKkkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MIX TPUMEHEHHS ISl PEIICHUs pa3iudHbIX 3a7ad
(GopMupyeTcsi NpeACTaBIEHUE O €IUHCTBE MAaTEMATUKH KaK HayKu M €€ poju B
MNOCTPOECHUU MOJIENeH peallbHOTO MHpa, HIMPOKO HCIONIB3YIOTCA 0000IIeHne U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIbKY B Ka)XIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapraTe OOydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METONAMU  PEIICHUs
palMOHANbHBIX, HUPPAlMOHAIbHBIX, IOKAa3aTENbHBIX, JIOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakkKe 3ajaad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCClIeZIOBaHUN (YHKIII C TTOMOINBIO MPOU3BOJHON, MPU PEIICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXKJEHUE HauOOJIbIINX U HAUMEHBIIUX 3HAYEHUH (PYyHKIHUU.
JlanHasi comepkarenbHas JTMHUSL BKJIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMOJNHATH  pacu€Tel 1o  (opmynaMm, MpeoOpa3oBaHUsl  PaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAKXKe BBIPAKECHUH,
COJlepKaIllUX CTeNeHu W Jiorapudmbl. brarogaps M3ydeHUIO anredpandyecKkoro
Marepuaga  IIPOUCXOAUT  JaJbHEHIIEEe  pPa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  MPEICTaBICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBeHCTB. AnreOpa
npeqiaraetr  d(QQeKTUBHbIE HHCTPYMEHTBI JJIsi pPELICHHs] MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33714, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK
A3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTD N3YYEHNs MaTepuana. M3ydenue cTeneHHou,
NIOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IIPEAMETOB U PEAIBHOM )KU3HHU TECHO CBSA3aHO KaK C MATEMAaTHUYECKUM AHAJIU30M,
TaK M C PEIICHHEM YpaBHEHUW M HepaBeHCTB. Ilpum 3TOM OosbllIOE BHUMaHUE
ynensiercsa (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJIaMu 3aBUCHMOCTU MEXIY
pa3NIMYHBIMM BETMYMHAMH, HCCIIEOBAaTh MOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep>KaTebHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJIIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHIO  aNTOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETH3AIINU, UCTIOJIb30BAHUIO aHATIOTU.

CopepxarenbHas nuHus «Hayana MareMaTHyeckoro aHajn3ay IO03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK W NPUKIAIHBIX 3a/1ad,
JOCTYIHBIX OOYyYaronuMcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpaduKu CIOXHBIX (DYHKUUN, OMpeAensiTh WX HauOoNbIIMEe U HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUTYp B OOBEMBI TEl, HAXOAUTh CKOPOCTHU WU
yCKOpeHus TnpoleccoB. JlaHHas coaep)karelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
NO3BOJISIET HAXOIWTh HAWIIy4Ilee peEHleHue B IPUKIAAHBIX, B TOM YHCIIE
COLIMAIbHO-D)KOHOMUYECKUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOT O
aHaiM3a CrocOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOTO U
KpPEaTUBHOI'O MBIIUICHUS, (OPMHUPOBAHHIO YMEHUN pPACIO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B Hayke, TEXHHKe U UcKyccTBe. OOyuaromiuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUH MHOXKECTB M MaTeMAaTHYECKOM JIOTHKH. TeopeTuko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/eibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOKEHUS B eAuHoe 1eioe. [lodToMy BakHO 1aTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISi BRIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACTIEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITIUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHMS DJTHX MOJENEH C TIOMOIIBIO ammapara ajareopsl u
MaTeMaTUYECKOTO aHalln3a, WHTEPIPETAlUU IOMyUYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eNoB MPOTrPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUHM  pEalbHBIX  NPAKTUYCCKUX  3aJad  OOydYaromiuecss  pa3BUBAIOT
HaOII0JaTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOIIeCcCe U3YyUEHUs BCEX TeM ydeOHOro Kypca «Anredpa u Havasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenme yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBbYUYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenicTBuTenbHble uKcna. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uenblM mnokaszareneM. bunom Herotona. HMcnonbp3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp € palnMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NE€PEMEHHOMW. JleleHne MHOrodjgeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UeIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienne cucreM JnMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHHs, IPUMEHEHUE ONPENETUTENS ISl PELICHUS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUHU. lcciienoBaHue DOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHnne MaTeMaTUYECKUX MOJEIEN peaJbHOM CUTyaldH C IOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkmuit. I'padux  pyHkium. DnemeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXECTBO 3HadeHH (yHkuumu. Hymn dynkuuu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ysakiuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIIMU. MaKCUMyMbl U MHHHMYMBbI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIlunelinasi, kBajpaTU4Hass U JIpOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTEMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass u norapupmuyeckas (QyHKUMHU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnnemoBaTeILbHOCTH, CHOCOOBI 3aJaHUsd MOCJIeHoBaTeabHOCTEH. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpuueckas nporpeccus. Cymma O0eCKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepoiBubie (yHKIMM W WX cBoHcTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMUA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K rpaduKy QPyHKIIUH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUSA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycelsl, HauOonpImuii obmmi aenmutens (mamee — HOJl) m HanmMmeHnbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommekcHble uucna. AnreOpaumueckass M TPUTOHOMETpUYecKas (HOpMBbI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN IJIs1 PEIICHHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEM palyOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/Jady M 3a/lad U3 Pa3NUYHbIX 00JIacTel HAyKW M peaibHOU
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux xomnoszummu Qyskuumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckne Meronwl pelieHuss ypaBHEHUM U HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxaeHue  HauOoONbIIEro M HAaUMEHBLIErO  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3ajladax, ISl ONpPENENIeHHs] CKOPOCTM U YCKOPEHHs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleitonuna.

[IpumeHneHnue uHTErpana AJid HAaXOXKIEHUS IUIOWAAEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUNUCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKHM M JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHUS MPUMEHSATH MaTEMaTHUUYECKHWE 3HAaHUS B
MHTEpEecax 310pOBOIro U 0€30MacHOro 0dpasa >kM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (37I0pPOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATHUH U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAHHE IEHHOCTH TPYIOJIO0Us, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W pealu30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4ecKoMy  OOpa3oBaHHI0 U
caM0o0OOpa30BaHUIO Ha TPOTHKEHWHU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  JKOJOTMYECKON KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYECKOH HAayKH Kak cdepbl 4YeIoBEYECKOM ACATEIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOM KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MAaTEeMaTUUYECKUX
OOBEKTOB, TOHSTHI, OTHOUIEHUH MEXAY MOHATUIMH, (QOPMYyIHUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUY,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHY;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpaTh cmoco0 perieHust y4eOHOW 3amaud  (CpaBHUBATH HECKOIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIICNOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MPOOJIEMY,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOJABI O PE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

NIPOrHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIEcca, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (GopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUA [0 XONY pELICHUA 3a1ayu,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jM4yMe U CXOJCTBO IMO3ULMNA, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
PE3EHTAlMU U OCOOEHHOCTEHN ayUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI C y4€TOM HOBOU MH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJSL TpoIlecca U pe3ysibTaTa pelIeHUs
MaTEMaTUYE€CKOM 3a]1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBACHITH TPUUUHBI
JOCTIKEHUS WA HEIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl TpU pemieHuH Y4eOHBIX 3ajad, MPUHUMATh 1I€1b COBMECTHOM
NEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, pacmnpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAaTh TIPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydyaromuiics TOJYYHUT CIEIYIONINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAJIU3a»:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoanyueckas JApoOb, MPOLEHTHI, HPPALMOHATBLHOE YHUCIO, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/lady U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHUS, IPABWIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aMUCH JIEHCTBUTEIBHBIX YHUCEN ISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETUUYECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSMH: APKCUHYC, aPKKOCUHYC W apKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPAaBHEHHUA-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOJIBl pELIECHUS PAUUMOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OAHOW MEPEMEHHOM,
MHOTOWIEH C LeIbIMU KO3(p(UIMEHTaMH, KOPHM MHOrOWIEHa, MPUMEHSITh
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BAaTh CBOMCTBA OINpPEAEHUTENs 2 X 2 JJIs BBIUMUCICHHS €ro 3HA4eHUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUM C KOPHSAMH JUIsl TMPeoOpa3OBaHUS
BBIPaKEHUU;

BBITIOJIHATH NMPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAJIbHBIE, IOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUYECKUE (POPMYIIBI A ipeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOIHO ONEepUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKITNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3WIMSA (QYyHKIUH, rpaduk QGyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIMIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTH OMPEEICHUS U MHOXXECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
nepuoanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (YHKIMHM, HauWOOJbIIee M HAUMEHblIee 3HaueHHe (YHKIMH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
[ENbIM TIOKa3aTeNneM, TrpaQuK CTENeHHOW (PYHKIMHM C HATYpPaJbHBIM U IIEJIBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: TOKa3aTelbHAasi U JorapupmuyecKas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMIHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTOIBb30BaTh TIpaduku GYyHKIUN [JI9  HCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U peatbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeThdeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHITUSMHU: TTOCIIEA0BATEIHLHOCTh, CITIOCOOBI 3a[aHuUs
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEPUPOBATH TMOHITUSMH: HENpEepbIBHbIE (YHKIUHU, TOYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEepUpPOBaTh TOHATHEM: (YHKIIMS, HENpEphIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIINY;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATUSIMU:  MHOXKECTBO, ONEpalud  Haj
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHrue, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJiacce oOydarOmIMHCA MOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT O aHAIHM3ay:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TOHATHSIMH: HATypaIbHOEC H IIE€J0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apuPMETHUECKUE ONEpPaIlMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEpUPOBATh MOHATUSIMH: HPPAIMOHAIBHBIE, MOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHS C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEH TpH pPEUIEHUH TPUTOHOMETPHUYECKOTO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark paLOHAIIBHEIE, UppalrOHAJIbHBIE, IIOKAa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBAaTh peajbHblE CHUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTpOUTh TpaUKd KOMMO3UUMU (PYHKUUH C MOMOIUBI 3JIEMEHTapHOrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (YHKUMHM JJI MOJEJIMPOBAHUS M UCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUISl HAXOXKJICHHUS HAWIydllero peuieHus B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMMYECKHMX, 3ajadax, I
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIWUTh TEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIMHA M BBIYUCIATH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHAE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

penaTh TPHUKIaJHBIC 337a4d, B TOM YHUCJIE COIHAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MporpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcsl
MHOXeCTBO JEUCTBUTEIBHBIX YHCEN. .
Math.ru — [31eKTpOHHbIN
MHorouiensl. ParnonanbHble ypaBHEHHS U
1 . 24 1 pecypc]. — URL:
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
N https://math.ru
YpaBHECHUH
BupTyanbHble nabopaTopHble
M NpaKkTuyeckune paboTbl Ha
yrnybneHHom ypoBHe
OCHOBHOro obuiero
5 Oynkiyun u rpaduku. CreneHHas GyHKIUS ¢ 12 1 obpasoBaHua. — PreHY
LIEJIBIM TTOKa3aTesIeM «UHCTUTYT cTpaTeruu
pa3BuUTUA 06pasoBaHUA». —
[3nekTpoHHbIN pecypc]. —
URL:
https://content.edsoo.ru/lab/
. . Math.ru — [31eKTpOHHbIN
ApudMeTHIECKH KOPEHb N-0i CTETICHH.
3 - 15 1 pecypc]. — URL:
allMOHAJIbHBIE YPaBHEHUS
ppalt P https://math.ru
Math.ru — [9neKTpOHHbIN
ITokazarensHas ¢pynkuus. [lokazarenbHble
4 10 1 pecypc)]. — URL:
ABHCHHUS
yp https://math.ru
5 Jlorapudmuueckas QyHKIHS. 18 1 Math.ru — [91eKTpOHHbIV

Jlorapudmuueckue ypaBHEHHUS

pecypc]. — URL:




https://math.ru

TpuronomeTpuyeckre BbIpaXKeHUs U

Math.ru — [3/1€KTpOHHbIN

22 1 pecypc]. — URL:
YPaBHCHUA https://math.ru
Math.ru — [9neKTpOHHbIN
[TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1 pecypc]. — URL:
https://math.ru
Math.ru — [9n1eKTpOHHbIN
HenpepriBabie dynkimn. [IponsBoanas 20 1 pecypc]. — URL:
https://math.ru
[ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AITIS Math.ru - [SnekTponbii
- ’ ’ 5 2 pecypc]. — URL:
SHAHIH https://math.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10




11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
Hccnenosanue ¢ i C TOMOIIIBIO Math.ru -
JIeIOBaHU KITUI C TIOMOIITH
1 A . YHIER - 22 [2n1eKTpOHHbIN pecypc].
MIPOU3BOIHOM
p A — URL: https://math.ru
Math.ru —
2 [lepBooOpasnas u HHTETpaI 12 [DneKTpoHHbIN pecypc].
— URL: https://math.ru
I'paduk OHOME eCKHUX (pyHKIIUH Math.ru -
KU TPUTOHOMETPUUYECKHUX UH.
3 TP p p YHKI 14 [9neKkTpoHHbIi pecypc].
WTOHOMETPUYECKHUE HEPABEHCTBA
p p P — URL: https://math.ru
Math.ru —
HppanronansHble, MOKa3aTeIbHBIE U .
4 " 24 [2neKkTpoHHbIN pecypc].
norapuMudecKkrue HepaBEeHCTBA
P P — URL: https://math.ru
Math.ru -
5 KowmmiekcHble uncia 10 [3neKTpoHHbIl pecypc].
— URL: https://math.ru
Math.ru — [91eKTpOHHbIN
6 HatypanbHblie u 11enpie gucia 10 pecypc]. — URL:
https://math.ru
Cuctembl pallMOHAIBHBIX, UPPALIUMOHAIBHBIX Math.ru — [3neKTpoHHbIiA
7 MOKa3aTEeIbHBIX U JIOTAPUPMUISCKUX 12 pecypc]. — URL:
YpaBHEHUH https://math.ru
8 3amauu ¢ mapameTpaMu 16 Math.ru — [9neKTpOHHbI




pecypc]. — URL:
https://math.ru

[ToBTOpenue, 06001IEHNEe, CUCTEMATU3AIIHS
3HaHUH

16

Math.ru — [9N1eKTPOHHbIM
pecypc]. — URL:
https://math.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

10










YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2023-11-20T01:13:25+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МИХАЙЛОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" БУГУРУСЛАНСКОГО РАЙОНА ОРЕНБУРГСКОЙ ОБЛАСТИ




