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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «Anrebpa ©  Hayaia
MaTeMaTUYECKOro aHajiu3a» 0a30BOro YpoBHs st oOyvatomuxcsa 10 —11
KJIacCOB  paspaboraHa Ha ocHoBe DefepalbHOTO  TOCYJIapCTBEHHOTO
0o0pa3oBaTeILHOIO CTaHJapTa CpeaHero ooOmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHWIO, U Tpagulluid POCCUUCKOTO oOpa3zoBaHus. Peanuzanus
mporpaMmMbl  OOECIeYMBaeT  OBJAJCHHE  KIIOUYEBBIMH  KOMIICTCHITUSMHU,
COCTaBJISIIOIIMMU OCHOBY JIJII CaMOPa3BUTHS U HENPEPHIBHOIO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00YyHaIOLIUXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAJIN3a) SBIISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B MPOTpaMME CTapllield IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OOECIEUYMBAET HHCTPYMEHTAIbHYIO 0a3y I HM3yYEeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPyTroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCS Ha YpPOBHE, HEOOXOAUMOM JJIsi OCBOCHHS
KypcOoB HH(pOPMATHUKHU, OOIIECTBO3HAHUS, HUCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4dalluecs OBJaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopas (GopMyIHpYyeT CBOU JOCTHKEHUSI B MaTEMaTHUECKON (opMe.

Kypc anreOppl 1 Hauan MareMaTHYEeCKOrO aHajau3a 3aKJaJbIBA€T OCHOBY
JUIS YCTEIIHOTO OBJaJCHUS 3aKOHaMU (DU3UKH, XUMUHU, OMOJIOTUH, TOHUMaHUs
OCHOBHBIX TEHJEHUUNA OHKOHOMHKMA M OOIIECTBEHHOW MKU3HMU, IO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BaTh X B MOBCEJIHEBHOM XU3HU. B TOXXe Bpems oBajieHue
a0CTpPaKTHBIMH M JIOTHYECKH CTPOIMMH MaTEMaTUYECKUMH KOHCTPYKLHMSIMHU
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHHUSI, UCTIOJIB30BaTh 0000IIEHNE U KOHKPETHU3AINI0, abCTparupoBaHue
U aHalorui, (GopMupyer KpeaTUBHOE M KPUTHYECKOE MbllUIeHHE. B xone
M3y4YeHUsl aireOpbl M Hadyall MaTEeMaTHYECKOrO aHajiu3a B CTaplled IIKOoJe
ydalmpecs IOJIy4arOT HOBBIM  ONBIT  PEIICHWS  NPUKIAJHBIX  3a7ad,
CaMOCTOATENILHOTO  TOCTPOEHHUSI ~ MaTeMaTUYEeCKUX  MOJENEed  peallbHbIX
CUTYallMil U MHTEPIIPETAL[MH [TOJYYEHHBIX PEIIEHUM, 3HAKOMATCA C IPUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpUPOJE, HAYKE M B HCKYCCTBE, C
BBIIAIONIUMUCS MaTEMAaTHYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6nanaer 3HaunTeNbHBIM BOCIIUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBIN
peayinzyeTcs Kak uepe3 yueOHbI MaTepual, CliocoOCTBYIOUINI (POPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M 4epe3 crneuupuKky ydeOHOU NedaTeNbHOCTH,
TpeOyIoIIe  CaMOCTOSITENIBHOCTH,  AKKYpaTHOCTH,  MNPOAOJDKUTEIbHON
KOHIIEHTpAI[M BHUMAHUS U OTBETCTBEHHOCTH 3 MOJYUYEHHBIN pe3ysbTarT.



B ocHoBe meTonuku oOy4yeHus anreOpe W HadajaM MaTeMaTH4eCKOro
aHaJIn3a JIEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

CrpykTypa Kypca «Auredpa ¥ Hayajla MaTeMaTHYECKOro aHalln3ay
BKJIIOYAET CIEAYIOIIME COIAEpKATEIbHO-METOANYECKHE JuHuUU: «Yucma u
BBIYMCIICHUS», « DYHKIUHU U rpaduKn», «YpaBHEHU U HEpaBEeHCTBay», «Hauana
MaTeMaTU4eCcKoro anaimusa», «MHoxkecTBa M JIorMKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HM3YYalOTCsl Ha NMPOTSKEHUM JIBYX JIET
oOyueHus B cTapllei MIKoJie, €CTECTBEHHO JOMOJHSASA JPYT Ipyra U MOCTEEeHHO
HAChIIIAsiCh HOBBIMM TeMaMu M pasaenaMu. J[aHHBIM Kypc sBiseTcs
UHTETPaTUBHBIM, IOCKOJBKY OOBEOUHSIET B cebe cojepKaHhe HECKOJIbKHX
MaTeMAaTUYECKUX JUCLUUIUIMH: aireOpa, TPUTOHOMETPHUS, MaTeMaTUYECKUUN
aHanu3, Teopus MHOKECTB U JIp. [Io Mepe Toro kak ydammecs: OBJIaI€BaOT BCE
Oojsee IIMPOKMM MaTE€MaTHYECKUM allapaToM, y HHUX IOCIEA0BaTEIbHO
(bopMHpYyeTCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMATUUYECKYIO MOJIETh
peasibHOM CUTyaluu, MPUMEHSTh 3HaHUS, MOJIyYeHHblE B Kypce «Auredpa u
Hayaja MaTeMaTH4YECKOro0 aHaau3a», I PElIEHUus  CaMOCTOSTEIBHO
c(OpMyJIMPOBAHHON MAaTeMaTUYEeCKOW 3aJaud, a 3aTeM WHTEPIpPEeTUPOBAThH
IIOJIy4YE€HHBIN pe3yJIbTaT.

CopepxarenpbHo-MeTOAMYECKass JMHUS  «Yucma W BBIYMCIICHUS
3aBepiiaeT (OPMUPOBAHME HABBIKOB MCIOJb30BaHUS JACHCTBUTENBHBIX YHCEI,
KOTOpoe OBUIO HayaTo B OCHOBHOW Imkoyie. B crapmieir mkone ocoboe
BHUMAaHHUE yzensercs (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJIIOUAIOIUX B  ceOS  HCIONb30BaHHE  Pa3NUYHBIX  (GOpM  3ammcu
JNEHUCTBUTEIBHOIO YKCJIa, YMEHUE PALMOHAIBHO BBINOJHATH JECHCTBUS C HUMH,
JeNaTh MPUKUJIKY, OLIEHMBATh pe3yipTaT. OOydaroumuecs MOJy4aroT HABBIKU
OpUONMKEHHBIX ~ BBIYMCIEHUMN,  BBIIOJHEHHWs  JCHCTBUM C  4HUClIaMHy,
3aMMCaHHbIMM B CTAHJAPTHOW (opMe, HCIOIb30BAHUS MaTEMaTUYECKHUX
KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAKCHUU.

JIunna «YpaBHEHUs U HEPABEHCTBA» PEATM3YETCS HAa MPOTSHKEHUU BCETO
oOyueHusi B cTaplliedl MIKOJie, MOCKOJbKY B KaXKIOM paszfelie MpOorpaMMbl
MPEeAyCMOTPEHO  pElIEHHWE  COOTBETCTBYIOIMX  3azad.  OOyuaromniuecs
OBJIAJCBAIOT DPAa3JIMYHBIMA METONAMH pPEUICHUs LENbIX, pPaldOHAJIbHBIX,
UpPpaLMOHATBHBIX, TOKA3aTENbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTeM. [lomydeHHble yMEHUS UCIIOIb3YIOTCS IIPU
UCCIICJIOBAHUN (DYHKLIMH C IMOMOUIBIO IMPOU3BOJHOM, PEIIEHUU HPUKIATHBIX
3a/lad M 337a4 Ha HAXOXKJIEHUE HauOOJIBIIMX W HAMMEHBIIMX 3HAYEHUU
¢yuxkuun. JlanHas coaepkaTenbHas JUMHUS  BKIIOYaeT B ce0s  Takke
(bopMHpOBaHHE YMEHUI BBIONHATH Pacy€Thl MO (opmysiaM, MpeoOpa3oBaHUs
LENbIX, paldOHAIbHBIX, HUPPALMOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIPDAKEHHUI, a TakKe BBIPAKEHUN, COJEpKalIUX CTENEeHU M JIOrapu(Mbl.
bnarogaps u3ydyeHuro anreOpanueckoro mMaTtepuaia MPOMCXOIUT AajibHEHIIee
pa3BUTHE AJNTOPUTMUYECKOTO M  aOCTPAKTHOTO MBILUIEHUS  YYalluXcs,
bopMupyIOTCS HaBBIKH JEIyKTUBHBIX PACCY>KICHHM, paOOThl C CUMBOJIbHBIMU



dhopmamu, npeacTaBiICHUs 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BHUJI€ PABEHCTB
U HEepaBeHCTB. Anrebpa npejyiaraet 3QPeKTUBHbIE HHCTPYMEHTBI ISl PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/a4, HAIJISAHO JIEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

ConepxatenbHo-MeToANYecKast JUHUS «DyHKIMKU U Tpadukm» TECHO
MeperieTaeTcsl ¢ APYTMMH JIMHUSMHU Kypca, IMOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIE0BATEeIbHOCTh H3YUeHHs MaTepuana. M3ydeHue CTeneHHOH,
MOKa3aTeIbHON, JOTapu(MHUUECKOW ¥ TPUTOHOMETPUUYECKUX (QYHKIUNA, HX
CBOWMCTB U TpauKOB, UCIOIb30BaHNE (YHKIIUN I PEIICHUs 3a/1au U3 JAPYTruX
Y4EOHBIX MPEIMETOB U PEATBHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM
aHAJIM30M, TaK U C pEIlIEHHEeM ypaBHEHHH M HepaBeHCTB. [Ipu sTom Oosbiioe
BHUMaHHWE yaemsieTcs (GOPMHPOBAHUIO YMEHHS BBIpaXaTh (opMyIamMu
3aBUCHUMOCTH MEXIY PAa3jJuYHbIMU BEJIMYMHAMH, HCCIEI0BATh MOJYYEHHBIE
¢byHkIuu, crpouth ux rpadukd. Marepuan 3TOH coJepKaTEIbHON JUHUU
HalleJICH Ha pa3BUTHE YMEHUHA M HABBIKOB, ITO3BOJIAIOUIMX BBIPAXKaTh
3aBUCHUMOCTH MEXKJYy BEJIMYMHAMHU B Pa3Iu4yHON (QopMe: aHAIUTHUYECKOH,
rpaduyeckoi W cloBecHOW. Ero wm3ydeHune cmocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K O000IICHUIO U KOHKPETU3AIIHH,
WCMOJIb30BAaHUIO AHAJIOTUU.

ConepxatenbHas quHusS «Hauyana MaTeMaTH4ecKOro aHajin3a MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMAaTHYEeCKUX, TaK M MPUKIATHBIX
3a/lay, JOCTYIHBIX OOYy4YalIIMMCS, y KOTOPBIX TOSIBISETCS BO3MOKHOCTh
UCCIIEIOBaTh U CTPOUTH Ipaduku (QyHKIMIA, ONpenensTh MX HauOONbLINE U
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATh TUIOMAAN QUIyp U 0ObEMBI Tell, HAaXOIUTh
CKOPOCTH U YCKOpPEHHUS npoleccoB. JlanHast coaepkaTenbHas JIMHUS OTKPbIBACT
HOBBIE BO3MOXHOCTHM TOCTPOEHHS MAaTeMaTUYECKHX MOJEIEN pealbHbIX
CUTyallui, HaXOXJCHUS HAWIY4Ilero PEIIeHUsI B MPUKIAJIHBIX, B TOM YHCIIEC
COIIMAJIbHO-O)KOHOMUYECKUX, 3a/Ja4ax. 3HaKOMCTBO c OCHOBaMH
MaTeMaTUYECKOro  aHajiM3a  CIOCOOCTBYeT  pa3BUTHUIO  aOCTPaKTHOTO,
(hOpMaNIbHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh IPOSIBIEHUS 3aKOHOB MaTE€MaTUKW B HayKe, TEXHUKE U
uckycctBe. OOydJaromnpecs: y3HalOT O BBIIAIONIMXCA Pe3yibTaTaX, MOJTyYeHHBIX
B X0JI€ Pa3BUTHSI MATEMATHKU KaK HayKH, U UX aBTOpaX.

ConepxaTenpbHO-MeTOANYECKAasT JUHUA «MHOXKECTBA U JIOTMKa» B
OCHOBHOM MOCBSAILICHA AIEMEHTaM TEOPUHU MHOYECTB.
TeopeTUKO-MHOKECTBEHHBIE  MPEACTABICHUS MPOHU3BIBAIOT BECh  KYypC
IIKOJIbHOW MaTeMaTWKU M TMpejuiaraloT HauOojiee yHUBEPCAIbHBIA S3BIK,
00BEIUHSIONIUNA BCE pa3/ieibl MAaTEMATUKU U €€ MPUII0KEHUN, OHU CBA3BIBAIOT
pa3Hble MaTEMaTUYECKUE TUCHUILUIMHBI B enHOe 1enoe. [IoaToMy BakHO 1aTh
BO3MOXXHOCTh  IIIKOJIbHUKY TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEeMaTUKU U UCIOJb30BaTh €ro [Jsi BBIPAXKEHUS CBOMUX
MBICJIEH.



B kypce «AnreOpa n Hayajga MaTEMaTUYECKOTO aHAJIU3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMaTUYECKOTO MOJEIMPOBAHUSA, KOTOpPHIE IPU3BaHbI
chopMHpOBaTh HABBIKM  IOCTPOEHUS  MOJIEJIEH  pealbHBbIX  CUTYallui,
UCCIIEIOBaHMUsI 3TUX MoOJeJel ¢ TOMOIIbIO ammapara aiaredpbl U
MaTeMaTUYECKOT0 aHAJIM3a U MHTEPIIPETALNN MOJYYEHHBIX PE3yNIbTaTOB. Takue
3a1aHUS BIUIETEHBI B KaXKJBIM M3 Pa3lelIOB IIPOTrPaMMBI, IIOCKOJIBKY BECh
MaTepuall Kypca IUPOKO UCIIOIb3YETCs ISl PEIIECHUs IPUKIAIHbIX 3aaa4. [1pu
pelIeHNH  peajbHbIX  IPAKTUYECKUX  3a4a4  ydYalluecs  Pa3BUBAIOT
HaAO0JII01aTENIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETHU3WPOBATH MpoOIeMy.
JlesitenpHOCTh 1O (DOPMHUPOBAHMIO HABBIKOB PpEUICHMs MPHUKIAJHBIX 3a7a4
OpraHu3yeTcsi B MPOLECCe M3YyYEeHHsI BCEX TeM Kypca «Aurebpa W Hayana
MaTEMaTUYECKOTO aHATIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IuIaHe Ha M3y4e€HHE Kypca ajreOpbl MU Hayal MaTeMaTHYECKOTO
aHaJin3a Ha 0a30BOM ypOBHE OTBOAMTCS 3 yaca B Henemo B 11 kiacce, HO U3
qyacTH, (POpMUPYEMON yUaCTHUKaMHU 00pa30BaTEIbHbIX OTHOLIEHUH, 0OaBIIEH
emé 1 yac 1uist paciiMpeHus u3ydaeMon yueOHoi nporpaMmel. Beero: 4 yaca B
Henemno, 136 yacoB B TOJI.



COIEPKXAHUE YYEBHOTI' O KYPCA
11 KITACC

Yuciia ¥ BIYMCICHUSA

HatypanbHble u neinblie yncina. IIpu3Haky 1eIMMOCTH LIEIbIX YUCEN.

CreneHb ¢ palMOHAIBHBIM MOKa3aTenaeM. CBOMCTBA CTEICHMU.

Jlorapugwm uncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXXEHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BbIpaXKEHUH, COJAEPXKAIIUX CTENEHU C PALMOHAIBHBIM
IIOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHeHUH. PelleHne mnNpuKIagHbIX 3a1ad C
IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHU.

CucreMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHU U HEPABEHCTB.

IIpumeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHHIO
MaTeMaTUYeCKHX 3a/ad M 3a]ad U3 pa3judHbIX 00JacTeil HAyKu M peaibHON
KU3HHU.

DYyHKIUY U TPaPUKH

Oynkiusa.  [lepuonnueckue Qynkuu. IIpoMexyTKu MOHOTOHHOCTH
¢bynkuuu. MakcuMyMbl 1 MUHUMYMbl yHKIuu. HaunOosbliiee 1 HauMeHblIee
3HaYeHHe (PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPpaUKU.

[TokazatenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpadUKH.

Hcnonp3oBanue rpa@ukoB (yHKUMHA A8 peHIeHHs YpaBHEHUU U
JIMHEWHBIX CUCTEM.

Hcnonp3oBanue rpapukoB (GyHKUUN I MCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpPbIE€ BO3HUKAIOT MPHU PEIICHUH 337a4 U3 IPYruX Yy4eOHBIX
IPEIMETOB U PEAIBHON KU3HH.

Hayana MaTeMaTH4eCKOro aHajIm3a

HenpepriBable pyHKIIMN. MeTOI UHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.

[IpousBognass ¢ynkuuud. ['eomerpuueckuil W (PU3HUECKUI  CMBICT
MIPOU3BOJHOM.

[IpousBoansie  snemMeHTapHbIX  (GyHKIMA. Dopmysbl  HaXOXKACHUS
MIPOM3BOJTHON CyMMBI, TPOU3BEIEHUS U YACTHOTO (DYHKLIUH.

[IpumeHeHre nTpou3BOIHON K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U OKCTpeMyMbl. Haxoknenue HauOONBIIETO W HAaWMEHBIIETO 3HAYEHUS
(GYHKIIMM Ha OTpE3Ke.



[IpuMeHeHne NpOW3BOAHON Il HAXOXKIEHUS HAWJIy4IlIEero PEUICHUs B
NMPUKIIAIHBIX 3a7a4ax, ISl ONPEAENEHUS CKOPOCTH IIPOLECcca, 3aJaHHOTO
dbopmyoit unmu rpad@uKom.

[TepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

Wurerpan, ero reoMeTrpuyeckuil U (QuU3MUECKHil CMbICI. Bwruncienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIbTATbBI

OcBoenune yudeOHOTO mpenMera «MaTemaTHKa» JODKHO 00ecIeurnBaTh
JOCTHKEHHE Ha YpOBHE CpeaHero oOImmero oOpa3oBaHUsS —CIETYIONMINAX
JUYHOCTHBIX,  METAlpeJAMETHBIX HM  MPEAMETHBIX  00pa30BaTeIbHBIX
PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl Y4EOHOTO IMpeaMera
«MaremaTuka» XapaKTepU3yTCs:

I'paxxnanckoe BociuTaHue:

C(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW TMO3HMIMH  OOYydYaromerocs Kak
AKTUBHOT'O W OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA, MPEACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SBJICHUHN, TMPOLEAYyp TPaKIaHCKOTo oOIiiecTBa (BBIOOPHI, OMNPOCHI W TMp.),
YMEHUEM B3aUMOJIECHCTBOBAThH C COLIMATbHBIMU HMHCTUTYTAMHU B COOTBETCTBUHU C
X QYHKIMSAMU U Ha3HAYECHUEM.

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHUHCKOM  TIpakTaHCKOW  WJICHTHYHOCTH,
YBQ)XEHHUSI K MPOILIJIOMY M HACTOSIIEMY POCCUUCKOW MAaT€MAaTUKU, IEHHOCTHBIM
OTHOIIICHUEM K JOCTHXEHHUSM POCCUUCKMX MATEMAaTUKOB W POCCHMCKOMN
MAaTEMATUYECKON MIKOJbI, K MCIOJB30BAHUIO ATHUX JOCTHKECHUH B APYTHUX
HayKax, TEXHOJIOTHX, c(hepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, J3THYECKOTO IIOBEJCHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JOCTHUXKEHUU HayKu W
NEATEIBHOCThIO YYEHOI0; OCO3HAHUMEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYUBOIO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOUAs] 3CTETUKY MAaTEMATUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHN, paCCYXJICHU;
BOCHPUUMMUYMBOCTBIO K MAaT€MaTUYECKUM AacClEeKTaM pa3jInuyHbIX BHUIOB
HCKYCCTBA.

Pu3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTHYEeCKHE 3HAHUA B
UHTEpecax 340pOBOro M 0e30macHOro ooOpas3a KHU3HU, OTBETCTBEHHOI'O
OTHOIIICHUSI K CBOEMY 3/0pOBBIO (30pOBOE MHTaHME, COATaHCHUPOBAHHBIN
PEXUM 3aHIATUH U OTZbIXA, PETYJIsipHas pU3nYecKasi akTUBHOCTb); (PU3NUECKOTO
COBEPILIECHCTBOBAHNS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
NEATEIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPY/ly, OCOBHAHUEM IIEHHOCTU TPY0JIO0HS; UHTEPECOM K
paznu4yHbIM  cdepam  TpodecCHOHATbHON  ACSTENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKCHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieli mpodeccun W peaau3oBBIBAaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHbI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MATeMaTHYECKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO IKOJIOTMYECKOW KYIbTYphl, TTOHUMAHUEM BIIUSHHUS
COIIMATIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOU H
COLIMAJIbHOM CpeJlbl, OCO3HAHUEM TIJI00AIBHOTO XapakTepa HSKOJIOTHYECKUX
npoOJjieM; OpHEHTAllMe Ha MPUMEHEHUE MATEeMATUYeCKUX 3HAHUM JUIs
pelIeHus 3a1ad B 00JIaCTU OKPY>KAIOIIEH cpeibl, MJIaHUPOBAHUS MOCTYNKOB U
OIICHKH MX BO3MOXHBIX MOCIEICTBUM I OKPYKAIOIICH Cpe/ibl.

[leHHOCTH HAYYHOTO MTO3HAHUSA:

c(hOopMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH H OOIIECTBEHHOW MPaKTUKH,
MMOHMMAaHUEM MaTeMaTUYECKON HAayKH Kak c(pepbl 4eI0BEUECKOM ACATEIbHOCTH,
ATamoB €€ pa3BUTUSA U 3HAYMMOCTH JJIA PA3BUTUS ITUBWIN3AINH; OBIAJICHUEM
SI3BIKOM MAaTEMaTUKH M MAaTEeMaTHYECKOW KYJIBTYPOH KaK CPEACTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISATh TPOEKTHYIO U  HCCIEIOBATEIBCKYIO
JEeSTENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Marematuka XapaKTePU3YyIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCTNEUIMU.

1) Vuusepcanvuvie nosnasamenvuwvie Oeiicmsus, obecneuusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00yUarouuxcsa (oceoeHue
Memoo08  NO3HAHUA — OKpyJcailowe20 Mupd, HpUMEHEeHUe  J02UYECKUX,
ucciedosamenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble IornuecKue 1enCTBUS:

e BBISBIATH u XapaKkTepru30BaTh CYIIECTBEHHbIE MPU3HAKH
MaTeMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXy MOHSITHUSIMU,
dbopMmynrpoBaTh onpeIesICHHs MOHSTHI; YCTaHaBIIMBATh
CYIIECTBEHHBINM MpHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JIJIsi 000OIIECHHS
Y CPaBHEHUS, KPUTEPUU MPOBOJUMOI0 aHAIIN3A;

e BOCIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPA3OBBIBATH CYKIACHUS:
YTBEpPJUTENbHBICE U OTPUIATEIbHbIC, €IUHUYHbIC, YaCTHBIE U OOIIUE;
YCIIOBHBIE;



e BBIBISITH MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTUBOpeursi B (pakTax, JaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npeaiaraTh  KpUTEPUW  JIJI1  BBISIBJICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C MCTIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUSHH 110 aHAIOTHH;

e TMPOBOJWTH  CaMOCTOSTCIIBHO  JOKa3aTeJIhCTBA  MaTEMaTHUYCCKUX
yTBEepKIeHUM  (TIpsIMbIE W OT  TIPOTHUBHOTO),  BBICTPAUBATh
apryMeHTAIIHIO, NPUBOJUTH  NPUMEPl M KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO perieHus y4eOHOM 3a7auu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HAWOOJIee MOAXOIANINN € Y4ETOM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKue NeHCTBUS:

e HCIMOJb30BaThb BOMPOCHI KAaK  MCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HaHUS;, (HOPMYJIUPOBATH BOIPOCH, (PUKCHUPYIOIINE MPOTHBOPEUHE,
npo0iieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (hOpMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
MCCIIEJIOBAHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOTO
o0BeKTa, SBIEHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, POLECCAMU;

e CaMOCTOSITENHHO  (OPMYIUPOBATh OOOOIMICHWS] W  BBIBOJBI  IIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOJIOJEHUS, HCCIIEIOBAHUSA, OLICHUBATh
JI0OCTOBEPHOCTH TMOJTYUYCHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIECHNUI;

e TPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE IMPOIECCA, & TAKKE BBIABUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarnueii:

e BBIABISITH ACPUITUTHI HHPOPMAIIUU, JaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA
Ha BOMPOC U JIUIS PEIICHHUS 3a/1a4H;

e BBIOMpaTh HMHPOPMAINMIO W3 HCTOYHUKOB PA3JIMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMaTU3UPOBATh u WHTEPIPETUPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUIOB B (POPM IIpEICTaBIICHHUS,

e CTPYKTYpUpOBaTh HWHGOPMAIHIO, TIPEJACTABIATh €€ B Pa3IUIHBIX
dbopMax, WILTIOCTPUPOBATh TpadUUIECKH;

e OIEHWBATh  HAAGKHOCT,  WH(DOpPMAIMM  TO  CaAMOCTOSATEIHHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KoMMyHuKamueHwvle Oelicmeus, o0becneuusaom

COpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO61enue:

e BOCIPUHUMATL U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIOBUSIMH M TICJIIMH OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOI0O TOYKY 3pE€HHUS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh



MOSICHEHUS IO XOJy PELICHMs 3aJa4d, KOMMEHTUPOBATh MOJYYEHHBIN
pe3yJbTarT;

B XO0Jl¢ OOCYXIECHMs 3aJaBaThb BOIIPOCHI IO CYILIECTBY OOCY>KIaeMou
TEMbl, IPOOJIEMBI, pelIaeMoil 3a/1a4uu, BbICKa3bIBaTh UIEH, HalleJIEHHbIE
Ha TOWUCK pEUIEHUS; COIMOCTAaBISATh CBOM CYXACHHUS C CYKICHUAMH
APYTUX YYaCTHUKOB Juajiora, OOHapy>KMBaTh pa3jiMuue U CXOJCTBO
NO3ULUK; B KOpPpeKTHOU (opme (popmylupoBaTh pa3HOTIAcHs, CBOU
BO3PaXKECHUS;

OPEICTaBIATh  pe3yjibTaThl  PEIICHHS  3aJauyd, SKCIEPUMEHTA,
UCCIIEIOBaHMs, TMPOEKTa; CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHH € Y4€TOM 3ajad [pe3eHTaluu U O0COOEHHOCTEH
ayJIUTOPHH.

CoTpyIHUYECTBO:

3)

qbopMupoeaHue CMbBICIIO6bIX YCMAHOBOK U HCUZHEHHBLIX HABBLIKOB JTUYHOCNIU.

MOHUMAaTh M  HUCIOJIb30BaTh  INPEUMYIIECTBA  KOMAaHIHOW H
MHIMBUIyaJIbHOM pabOThl MPH pEHIeHUH y4eOHBIX 3a]ay; IPUHHUMATh
1eJdb COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh  OPTraHHU3aLUIO
COBMECTHOH paboThl, pacmpenensTh BUAbl padOT, JOroBapUBATHCH,
o0CyXJaTh TMpolecc | pe3yabTaT padoThl; 00001aTh MHEHHS
HECKOJIbKHX JIIOJICH;
y4acTBOBaThb B TPYNINOBBIX (QopMax paboTsl (00CyxIeHus, oOMeH
MHEHUW, «MO3rOBbI€ LITYPMbD» M HWHBIE); BBIIOJHATH CBOI YacTb
paboTbl M KOOPJIMHUPOBATH CBOM JCHCTBUSA C JIPYTMMU 4YJlI€HaAMU
KOMaH/Ibl; OLIEHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.
Yuusepcanvnvie  pecynamuenvie  Oeiicmeus,  obecneuugarom

Camoopranuzauus:

COCTABJISITh IUIaH, aJTOPUTM PpEIICHUS 3aJadd, BBIOMPATH CIOCO0

pelieHuss ¢ y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApHAHTHl PELICHUH C YYETOM HOBOM
uHdopmanuu.

CaMOKOHTPOJIb:

BJaJIeTh HaBbIKAMHU [103HABATEJIbHOW pediIeKCUd KaK OCO3HAHUs
COBEpPIIAEMBIX  JIEUCTBUM W  MBICIHUTEIBHBIX  IMPOLECCOB, HX
pe3yJIbTaTOB; BIAJETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJIbTaTa pelIeHHs] MAaTEMaTUYeCKON 3a/1a4y;

OPEeIBUIETh TPYIHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh IpPH pEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSITENILCTB,  JIAHHBIX, HAWJEHHBIX  OHIMOOK,  BBISIBICHHBIX
TPYIHOCTEW;

OLICHHMBAaTh COOTBETCTBUE pE3yJibTaTa LENU U YCIOBUAM, OOBACHATH
NPUYKHBI JOCTUXKEHUS WM HEJOCTHXKEHUSI Pe3yJIbTaTOB JAEATEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIbTATDBI

OcBoeHne y4yeOHOTO Kypca «Aunredpa M Hayajga MaTEMaTUYECKOTO
aHaIM3a» Ha YPOBHE CpPEAHETOo OO0IIero oOpa3oBaHUS JTOJDKHO OOECTeurBaTh
JTOCTIKCHUE CICAYIOIINUX PEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

11 KITACC

Yucsia ¥ BIYHCICHUSA

OneprpoBaTh NOHATHUSAMU: HATypAJIBHOE, LEIOE€ YHUCIO; HCIOJIb30BaTh
IPU3HAKU JEIUMOCTH LENbIX 4YHUCEN, PAa3JIoKEHWE 4YHCIa Ha IPOCThIE
MHOXKHUTEJH JJIs pEelIeHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBHBIM ITOKA3aTEIEM.

OmneprpoBaTh NOHATUSAMU: JIOTApU(PM UYUCIIA, TECATUYHBIE U HATYpaJbHbIC
aorapudmel.

YpaBHeHUs M1 HEPABEHCTBA

[IpumeHsATh cBOWCTBa CTENEHU M MpPeoOpa3oBaHUs BBIPAKEHHIA,
OIEpUPOBaTh MOHATHAMM: ITOKA3ATEIBHOE YPAaBHEHUE W HEPABEHCTBO; peLIaTh
OCHOBHBIE TUITBI IOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB.

BoeimonHsaTe npeoOpa3oBaHMsl BBIPaXEHHUM, COAEpKAIMX JIOTapU(PMBbL;
OMEepUpOBaTh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxonute perienus npocTeHImMX TPUrOHOMETPUUECKIUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUI U €€ PEIICHHUE;
UCIIOJIB30BaTh CHUCTEMY JIMHEHWHBIX YPAaBHEHMU UI PELICHHUS IPAKTUYECKUX
3az1ad.

Haxonute  pemieHHs  IPOCTEHWINMX  CHCTEM UM COBOKYIHOCTEH
palMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W CHUCTEMBI [0 YCIOBHUIO 3a/1ayH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM amnrapaTa anreOpbl.

DYyHKIUU U TPaPUKH

OnepupoBaTh TOHATUSAMHU: TMepUOAUYECKAs (PYHKIMS, MPOMEXYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKH OKCTpeMyMa (YHKUUH, HauOojbllee U
HauMeEHbIllee 3HaYeHWs] (DYHKUMHM Ha MPOMEXKYTKE; HCIOJIb30BaTh HUX MJIA
uccie0BaHus PYHKIUY, 3aJaHHON rpaduKoM.

OmnepupoBaTh NOHATUSAMU: TPAPUKU MMOKA3ATEIBHON, TOTapU(PMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMI; N300paxaTh UX Ha KOOPJUHATHOM IJIOCKOCTH
Y UCIOJIb30BaTh IS PEIICHHS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IUIOCKOCTH TIpadUKU JUHEHHBIX
YPaBHEHUH U UCHOJIb30BaTh UX JUISl PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUU.

Wcnonwp3oBathk rpaduku (yHKUUMH [AI8 MCCIEAOBAaHUS MPOLECCOB U

3aBUCUMOCTEN U3 APYTUX yUYEOHBIX JUCIUILINH.



Havana mareMaTH4ecKOro aHAJIN3A

OnepupoBaTh MOHATUSAMU: HENpepbiBHas  (YHKUUSA; TMPOU3BOJHAsS
(yHKLHH; UCTIONB30BATh T€OMETPUUECKUN U (PU3UUECKUN CMBICI HPOU3BOIHON
JUISL pelIeHUs 3a1a4.

Haxonute  mpoW3BOAHBIE  3JEMEHTApHBIX  (PYHKUUH,  BBIYUCIATH
MIPOU3BOJHBIE CYMMBbI, IPOU3BECHUS, YACTHOTO (QYHKIIUH.

Hcnonb3oBaTh  NPOM3BOJHYIO  JUIsl  HCCIAEAOBaHUS  (PYHKIMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, INPUMEHATH pE3yJbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IPahHKOB.

Hcrnonb30BaTh MPOU3BOAHYIO JJIl HAXOXKJAEHUS HAWIY4YlIEro PELICHHsS B
IPUKJIAJHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATUSMU: IEepBOOOpa3Has W MHTErpajg; MOHUMATH
reOMeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute mnepBooOpa3Hble 3lEMEHTapHbIX  (PYHKUUN;  BBIYUCIATH
uHTerpai no popmyne Herotona—Jleitouuiia.

PemaTe npukiiagHele 3a1a4u, B TOM YHCII€ COLUUATBHO-3KOHOMHYECKOTO U
(bu3nYeCKOro Xxapakrepa, CpeJICTBAMH MaTEMaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHme pa3/iesioB U TeM duaexkTpoHHbIe (L(pPOBbHIE)
KonTpoJbhbie IIpakTHyeckue
n/n MporpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Crenens ¢ palliOHATBLHBIM
1 rokazareiieM. IlokazarenpHas 16 1 bubmmnoreka LIOK
¢ynkuus. [TokazarenbHbie https://m.edsoo.ru/fl I c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuueckas QyHKITUS.
2 .HOFapl/IiMI/I‘-ICCKI/IC (byaBHHCHI/IH 51 16 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMeTpudecKkue PyHKIINH U
3 H)Iz rpaduku pT I/II‘OHOMq:?}l]" Hjecxne 12 1 Bubmmorexa LIOK
p 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBonnas. Ilpumenenue 1 1 bubnuoreka [IOK
IIPOU3BOJHOMN https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
5 4 12
HTETpal H €ro NPpHMEHEHIA https://m.edsoo.ru/f11c4afd
bubmunoreka LIOK
i 1 1
6 CrcTembl ypaBHeHHH 6 https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
H
7 ATYPAILHBIC M HEIIBIC HHUC/TA 8 https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHue, 0600IIEHNE, 24 ) bub6moreka [JOK
cHCTEeMAaTH3aIis 3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO HACOB I10 136 6 0

[TPOTPAMME
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ITOYPOYHOE INIAHUPOBAHUME

11 KUIIACC
KoaunvecTBo yacos
Ne Hara JJIeKTPOHHBbIE HH(PPOBHIE
Tema ypoka Kontpoasnsie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIEe peCypChl
padoThI padoThI
| CrermneHsb ¢ palluOHAIBLHBIM | Bbu6mmoreka [JOK
MOKa3aTeyIieM https://m.edso0o.1ru/a52939b3
but6mmoreka [IOK
2 i 1
CpolicTea crenchn https://m.edsoo.ru/ff601408
IIpeoOpa3oBaHye BEIpAKCHUM,
3 cope >1F<)a uX pa I/IOIfaJII)HI)Ie 1 bubmorexa [JOK
JleprRatiix pat https://m.edsoo0.ru/3d87e¢248
CTEeIEeHU
IIpeoOpa3oBanue BIpaKEeHHI, )
peodp P https://resh.edu.ru/subject/51/
4 COJIEpKaIIUX palliOHATbHBIC 1
CTEeINeHU
IIpeoOpa3oBaHye BEIpAKCHUM,
5 cope >1F<)a UX pa I/IOIfaJII)HI)Ie 1 bubmorexa [IOK
JleprRatiix pat https://m.edso0.ru/343c6b64
CTEeINeHU
IIpeoOpa3oBaHye BEIpAKECHUM,
6 cope >1F<)a uX pa I/IOIfaJII)HI)Ie 1 bubmorexa [JOK
JleprRatiix pat https://m.edso0.ru/4064d354
CTEeINeHU
. [ToxazarenbHblEe YpaBHEHUS U | bu6mumoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
2 [TokazaTenbHBIC ypaBHEHUS U | https://resh.edu.ru/subject/51/
HEpaBEHCTBA
9 IToka3zaTenbHbIE ypaBHEHUS U | bubnuotexa [JOK
HEPAaBEHCTBA https://m.edso0o.ru/3d408009
10 Iloxa3aTenbHble ypaBHEHUS U | bu6nuorexa IIOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
11 Iloka3aTenbHbIe ypaBHEHUS U 1 Bbu6muoreka [JOK
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HCPAaBCHCTBA

https://m.edsoo.ru/cebf10c6

IToxa3aTenbHble ypaBHEHUS U

https://resh.edu.ru/subject/51/

12
HEpaBEHCTBA
13 [ToxazarenbHblEe ypaBHEHUS U bubmuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/536de727
14 [TokazarenpHas GhyHKIHS, €€ bubnmoreka [JOK
CBOMCTBA U rpaduk https://m.edsoo.ru/85bc8132
15 [TokazaTenpHas GhyHKIHS, €€ https://resh.edu.ru/subject/51/
cBOiicTBa U rpaduk
KonTponbhas pabota mo teme
"Crenensp ¢ palioOHaIbHBIM
bubmuorexa [JOK
16 nokasareneM. [lokazaTenpHas
https://m.edsoo.ru/58e8e22
¢yuxus. [lokasaTenbHble
YpaBHEHHUS U HEpPABEHCTBA"
but6mmoreka [JOK
17 J
orapupM e https://m.edsoo.ru/3e3230d4
18 JlecsaiTuuHbIe U HATypalbHbIE bubmuoreka [JOK
Jorapupmbl https://m.edsoo.ru/1ea72162
19 [IpeoOpa3oBanHue BbIpaxeHUH, bu6mumoreka [IOK
COJIepIKaIIuX JoraprudMbl https://m.edsoo.ru/da48154¢
20 [IpeobOpazoBanue BRIpaKEHUH, https://resh.edu.ru/subject/51/
coJieprKalux Jorapudmbl
)1 [Ipeobpa3oBaHue BbIpaKeHHH, bubnuotexa [JOK
co/IepIKaIIux Jorapudmpl https://m.edsoo.ru/4beff03b
2 [TpeoOpa3oBaHue BbIPAKEHUIA, bu6munorexa IIOK
coJiepKaIux Jorapudmpl https://m.edsoo.ru/fe189f2d
” [TpeoOpa3oBaHue BBIPAKEHHIA, bub6nuoreka [JOK
coJiepKalux JorapuQmol https://m.edsoo.ru/fadb8aas
24 [TpeoOpa3oBanne BBIpAKEHHIA, https://resh.edu.ru/subject/51/

CoJepKaIuX JOTapu(pMbl
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25 Jlorapudmuueckue ypaBHEHUS U bubnunorexa IIOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢

26 Jlorapugmuueckue ypaBHEHUS U bubnuorexa IIOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9

7 Jlorapudmuueckue ypaBHEHUS U bubnmnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3{4bc9

)3 Jlorapudmuueckne ypaBHEHUS U https://resh.edu.ru/subject/51/
HEPaBEHCTBA

79 Jlorapudmuueckue ypaBHEHHS 1 bubnmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclcfb

30 Jlorapudmuueckas pyHkuus, eé bubnuotexa [JOK
CBOMCTBA U TpaduK https://m.edsoo.ru/d68bbe9d

31 Jlorapudmmueckas GyHKuus, e€ bubnunorexa LIOK
CBOMCTBA U rpaduk https://m.eds00.ru/9d102051

1 Jlorapugmuueckas pyHKIus, €€ https://resh.edu.ru/subject/51/
CBOICTBA U rpaduk

1 Tpuronomerpuueckue GyHKINH, bubmuoreka [IOK
UX CBOWCTBA U rpauKu https://m.edsoo.ru/beeff646

34 Tpuronomerpuieckne GyHKINH, bubmuoreka [JOK
UX CBOWCTBA U rpauKu https://m.edsoo.ru/d2e4601b

35 Tpuronomerpuyeckue GyHKIHIH, Bbu6mmoreka [JOK
WX CBOMCTBA M rpauKu https://m.edsoo.ru/ba9da96d

16 Tpuronomerpuyeckue GyHKIHIH, https://resh.edu.ru/subject/51/
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKIIH, bubnuorexa IIOK

37 .
WX CBOMCTBA U Tpaduku https://m.edsoo.ru/24ab3c53

13 IIpuMepsl TPUTOHOMETPUUECKUX bubnuorexa IIOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

39 [TprMepbl TPUTOHOMETPUUECKUX bubmuoreka [IOK

HCPAaBCHCTB

https://m.edso00.ru/0c837397
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[TpuMepbl TPUTOHOMETPHUECKUX

https://resh.edu.ru/subject/51/

40
HEPaBEHCTB
41 IIpuMepsl TPUTOHOMETPUUECKUX bubnuorexa IIOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
4 [TprMepsl TPUTOHOMETPUUECKUX bu6mmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0£903¢75
13 [Tpumepsl TPUTOHOMETPHUECKHUX https://resh.edu.ru/subject/51/
HEPaBEHCTB
KonrponbHas padora no teme
"Jlorapudmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEeHUs U
44 HE al];)e}(ll()JTBa T I/IFOZI(;MGT WYECKUe bubmmorexa HOK
P P P https://m.eds00.ru/10130727
(GYHKIMH 1 UX
rpa¢uku. Tpuronomerpuueckue
HEpaBeHCTBA"
bubmuoreka [JOK
45 H
CPEPHIBHEIC YHKIIHH https://m.edsoo.ru/403bfb0d
46 MeTtoa MHTEpBaIOB ISl pELICHUS bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
47 Metoa UHTEpBaJIOB IS pEIICHUS bubnunoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
43 MeTto MHTEpBAJIOB ISl pEIICHUS https://resh.edu.ru/subject/51/
HEPaBEHCTB
but6mmoreka [JOK
49 IT
POM3BOZHAT GyHKILH https://m.edsoo.ru/0731ad3d
bubmuoreka [JOK
50 IT
pOH3BOAHAS pyHKIHH https://m.edso00.1ru/723dd608
51 ['eomerpuueckuil u puznIecKuii bubnuoreka [JOK
CMBICJI IIPOU3BOTHOM https://m.edsoo.ru/6¢8d36ff
57 ['eomerprueckuii u pu3nIeCKuii https://resh.edu.ru/subject/51/

CMBICJT ITPOU3BOTHOM
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['eomeTpuueckuit U puzndecKuit

but6mmoreka [JOK

53
CMBICIT ITIPOU3BOIHOM https://m.edsoo.ru/a413eca9
54 IIpou3BogHBIE DJIEMEHTAPHBIX bubnuorexa IIOK
byHKIUH https://m.edsoo.ru/c7550e5f
55 ITpon3BoHBIE AIIEMEHTAPHBIX bubmuoreka [IOK
byHKUIMH https://m.edsoo.ru/14ab3cdb
56 [Tpon3BoHBIE AJIEMEHTAPHBIX https://resh.edu.ru/subject/51/
byHKIUH
57 [TpousBogHast CyMMBI, Bbu6mmoreka [JOK
MIPOU3BEICHUS, YaCTHOTO (PYHKITHIA https://m.edsoo.ru/c12a0552
53 [Ipou3BoHast CyMMBI, bubnuotexa [JOK
MIPOU3BEICHHUS, YACTHOTO (PyHKIIUHA https://m.edso00.ru/d598{201
59 [Ipou3BoHast CyMMBI, bubnunorexa LIOK
MIPOU3BEICHUS, YACTHOTO (PyHKIIUHA https://m.edsoo.ru/1de34d4d
60 [Ipou3BoHAst CyMMBI, https://resh.edu.ru/subject/51/
MPOU3BEICHUS, YaCTHOTO (PYHKIIMIA
IIpumenenue NpPOU3BOIHON K
61 I/I(?CJIC OBaHmop(b HKLIAH Ha bubmmorexa [TOK
A YHKI https://m.edsoo.ru/17af2df9
MOHOTOHHOCTH M SKCTPEMYMBI
IIpumenenne NPOU3BOIHON K
62 I/I(?CJIC OBaHmop(b HKLIAH Ha bubmmorexa [TOK
A YHKI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTH M SKCTPEMYMBI
IIpumenenre NpPOU3BOIHON K
63 I/I(?CJ'IC OBaHmop(b HKLIAK Ha bubmmorexa [TOK
A YHKI https://m.edsoo.ru/0Ob411ledd
MOHOTOHHOCTH M SKCTPEMYMBI
[IprumeneHnne nporu3BOIHOM K .
p p A N https://resh.edu.ru/subject/51/
64 UCCleI0BaHMIO (PYHKIMHA Ha
MOHOTOHHOCTH M SKCTPEMYMBI
IIpumenenue NpPOU3BOIHON K
P P N bubmuorexa [JOK
65 UCCleI0BaHUIO (PYHKIMHA Ha

MOHOTOHHOCTB U S3KCTPEMYMBbI

https://m.edsoo.ru/caf9bd2{
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Haxoxnenue HauOOJIBIIEr0 U

66 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LOK
y https://m.edsoo.ru/fac78f05
Ha OTpEe3Ke
Haxoxnenne HanOOJIbIIEro
67 HaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LIOK
M https://m.edsoo.ru/fb6a8act
Ha OTpEe3Ke
Haxoxxnenne HanOOJIbIIEro U )
a https://resh.edu.ru/subject/51/
68 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH
Ha OTpEe3Ke
Haxoxxnenne HanOOJIbIIEro 1
69 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LOK
M https://m.edsoo.ru/cffcb7e5
Ha OTpEe3Ke
Haxoxnenne HanOOJIbIIEro
70 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LOK
M https://m.edsoo.ru/d9469916
Ha OTpEe3Ke
Haxoxxnenne HanOOJIbIIEro 1
71 HaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LOK
M https://m.edsoo.ru/ad15000e
Ha OTpEe3Ke
Haxoxxnenne HanOOJIbIIEro U )
a https://resh.edu.ru/subject/51/
72 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH
Ha OTpEe3Ke
Haxoxnenne HanOOJIbIIEro 1
73 HAaWMEHBIIIETO 3HAYCHUS (YHKIINH bubmmorexa LOK
M https://m.edsoo.ru/86adcbfd
Ha OTpEe3Ke
[IprMmeneHne nporu3BOAHOM ISt
HaXO0XJACHUS HAWITY4IIEro
74 pellleHns B MPUKIJIaJHBIX 3a7a4ax, Bbu6mmoreka [JOK
JUTA ONPENETEHNUST CKOPOCTH https://m.edso0o.ru/13205d80
mporiecca, 3aIaHHOr0 POpMyIIOi
WK TpapuKOM
75 [Tpumenenne npou3BOIHON JUIs https://resh.edu.ru/subject/51/
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HaXOX/ICHHS HAWITy4IIero
peLIeHus B IPUKIAJHbBIX 3a/1a4aX,
JUISL OIIPE/ICIIEHUSI CKOPOCTH
nporecca, 3alaHHOTo (HOpMyIIOi
WIN TpapuKOM

KonTponbhas pabota no teme

bubnunoreka [JOK

76 "I T
pongBOﬂH?iI PHMCHCHHC https://m.edsoo.ru/f8e¢d5199

IIPOM3BOJHON

77 [TepBoobpasnas. Tabnuna Bbu6mmoreka [JOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8

73 [TepBoobpasnas. Tabnuna bubnuotexa [JOK
epBOOOPaA3HBIX https://m.eds00.1ru/30c3697b

79 WHurerpai, reoMeTpuyeCKuii 1 bubnunorexa LIOK
(U3UYECKUI CMBICII HHTETpaJIa https://m.eds00.ru/391272c9

20 Wurerpai, reoMeTpuyeCcKuii u https://resh.edu.ru/subject/51/
buznyecKkuil CMbICT HHTETpaja

81 WuTerpain, reoMeTpuyecKuil u bubmuoreka [IOK
(bu3nUecKkuii CMBICI HHTErpaa https://m.edsoo.ru/d359tb5f

%) WuTerpain, reomeTpuyecKkuil u bubmuoreka [JOK
(bu3nUecKuil CMBICI HHTErpaa https://m.edsoo.ru/07eb464b

23 Brruucnenune uHTETpana mo bubnmoreka [JOK
dbopmyne Herorona—JleliOHura https://m.edso0.ru/b9b225¢3

%4 Brruucnenue uHTETpaia mno https://resh.edu.ru/subject/51/
dbopmyne Hetorona—JleliOHuIa

25 Brluucnenue uHTerpaia no bubnuorexa IIOK
dbopmyne Hetorona—JleliOHuma https://m.edsoo.ru/b800deb4

26 Beruucnenue uaTerpania 1o bubnuorexa IIOK
dbopmyne Hetorona—Jleli6Hua https://m.edsoo.ru/f5eed075

%7 Brruucnenue uHTerpaia mno bubnmnoreka [JOK
dbopmyne Hetorona—JleliOHmIa https://m.edsoo.ru/41da431a

88 Brruncnenue unrerpaia mno https://resh.edu.ru/subject/51/
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dbopmyne Hetorona—JleliOHuIa

. . Bu6numoreka IIOK
89 CucreMbl TUHEHHBIX YpaBHEHHH 1
https://m.edsoo.ru/b648235a
. .« bubnuoreka I1IOK
90 CucreMbl TUHENHBIX YpaBHEHUN 1
https://m.edsoo.ru/5ab83864
Pemenue nmpukiaaHbIxX 3a/1a4 ¢ BuG 1OK
_ NOJINOTEKA
91 IOMOIILIO CUCTEMEI JIMHEWHEIX
. https://m.edsoo.ru/a4dd65ee5
ypaBHEHUM
Penrenne npuKIIagubIX 3a1a4 ¢ )
9 HOMOIIIBIO fHCTeMH [E— https://resh.edu.ru/subject/51/
YpaBHEHUU
Pemenne nmpukiaaHbIxX 3a/1a4 ¢ BuG 1OK
_ NOJINOTEKA
93 IIOMOIILIO CUCTEMEI JIMHEWHEIX
o https://m.edsoo.ru/aa5962¢l
ypaBHEHUM
CHCTEMBI U COBOKYITHOCTH IICJIBIX,
paIrMoHATBHBIX, HPPAITMOHATBHBIX,
Bu6numoreka IIOK
94 MMOKAa3aTeJIbHEIX, 1
. https://m.eds00.ru/48190472
norapuMUYECKUX YpaBHEHUN H
HEPaBEHCTB
CucTeMBbI U COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, UPPAIMOHAIBHBIX,
bubnuoreka LIOK
95 MMOKa3aTeJIbHBIX, o
. https://m.edsoo.ru/2dbd3859
norapuMUUECKUX YpaBHEHUN U
HEPaBCHCTB
CucTemMbl U COBOKYITHOCTH IIEJIBIX,
AllHOHAJIBHEIX, HPPAllMOHAILHBIX, )
96 p pp https://resh.edu.ru/subject/51/
MOKAa3aTeJIbHBIX,
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB
97 CucTtembl U COBOKYITHOCTH IIEJIBIX, bubnuorexa [JOK

palrOHAJIBHBIX, UppallMOHAIBHBIX,

https://m.edsoo.ru/7ab8d17¢
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MOKa3aTeIbHbIX,
norapupMUUECKUX YpaBHEHUH U
HEPaBEHCTB

CucreMbl 1 COBOKYITHOCTH HCJIBIX,
palHOHAJIbHbIX, UPPALIUOHAJIbHBIX,

bubmuorexa [JOK
98 IMOKa3aTeIIbHEIX,
. https://m.edsoo.ru/81cccfe9
Jorapu(PMUUECKUX YPAaBHECHHUI U
HEPABEHCTB
Hcnonp3oBanue rpadukoB
99 GyHKIMH 115 peleHusl ypaBHEHUI bubmmorexa OK
YHKIHUH JUTA P yp https://m.eds00.ru/039949bf
U CUCTEM
Hcnons3oBanue rpadukoB :
. . https://resh.edu.ru/subject/51/
100 GyHKIUH 1S peleHusl ypaBHEHUH
U CUCTEM
Hcnonp3oBanue rpadukoB
101 GYHKIUH 1S peleHusl ypaBHEHUI bubmmorexa HOK
YHKIHUH JUTA P yp https://m.edsoo.ru/a7d95179
U CUCTEM
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
102 MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3 bubmmorexa LHOK
IE A https://m.edsoo.ru/ca878deb
pa3NIUYHbIX 00IacTe HAyKH U
peabHOU KU3HU
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO .
p p https://resh.edu.ru/subject/51/
103 MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3
pasnn4HbIX o0nacTeil HayKu U
peanbHON KU3HU
KonrponbHas padora no teme
" bubnuotexa [JOK
104 HuTterpan u ero npuMeHeHUsI.
. https://m.edsoo.ru/471¢735b
Cucremsl ypaBHEHUHN
105 HarypanbHble u 11en1ble Ynciia B bu6nuorexa IIOK

3aJadyax Hu3 peanLHoﬁ KHU3HHU

https://m.edsoo.ru/3ceel327
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HaTypaJ'ILHBIe H OCJbIC YHCJIa B

but6mmoreka [JOK

106
3a71a4ax U3 peajabHON KU3HU https://m.edsoo.ru/a35al31d
107 HatypanbHble U 11esble uncia B Bbu6mmoreka [JOK
3a71a4ax U3 peaabHON KU3HU https://m.edsoo.ru/ef10c49
108 HatypanbHble U Lieble uncia B https://resh.edu.ru/subject/51/
3aJa4ax U3 peaqbHOM KU3HU
109 [Tpu3Haky AETUMOCTH LIETBIX bubmuoreka [JOK
qucel https://m.edsoo.ru/51696a67
110 [Ipu3Haku AETUMOCTH TIETBIX Bubnunoreka [JOK
qHUCell https://m.edsoo.ru/fab81c0e
11 [Ipu3Haku AETMMOCTH LEIbIX but6mmoreka [JOK
qHUCell https://m.edsoo.ru/ef2c6e43
112 [Tpu3Haku AETUMOCTH LETBIX https://resh.edu.ru/subject/51/
qHCcel
[ToBTOpenwue, 06001IeHNE,
N but6mmoreka [JOK
113 CHUCTEMAaTHU3aLMs 3HAHUH.
https://m.edsoo.ru/0312c¢f8¢
VYpaBHeHus
[ToBTOpenwue, 06001IeHNE,
N but6mmoreka [JOK
114 CHUCTEMAaTHU3aLMs 3HAHUH.
https://m.edsoo.ru/247d2fe7
VYpaBHeHus
[ToBTOpenwue, 06001IeHNE,
N but6mmoreka [JOK
115 CHUCTEMAaTHU3aLMs 3HAHUH.
https://m.edsoo.ru/e8b87729
VYpaBHeHus
IToBTOpenue, 0000IIEHNE, .
p B . https://resh.edu.ru/subject/51/
116 CHUCTEMAaTHU3aLMs 3HAHUH.
VYpaBHeHus
[ToBTOpenwue, 06001IeHNE,
117 cucTeMaTH3alMsA 3HAHUI bubmmorexa TTOK
B ' https://m.edsoo.ru/1bf2{b98
VYpaBHeHus
118 [ToBTOpenue, o6o0IIEeHNE, bubnuorexa IIOK

cucTeMaTu3alus 3HaHUM.

https://m.edsoo.ru/9c44c6ca
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YpaBHeHUs

[ToBTOpenwue, 06001IeHNE,

https://resh.edu.ru/subject/51/

119 CUCTEMAaTHU3alus 3HaHUN.
YpaBHeHU
[ToBTOpenue, 06001IeHNE,
120 CUCTEMAaTHU3aIus 3HaHUN Bubmorexa ITOK
1 ' https://m.edsoo.ru/337aad59
YpaBHeHU
[ToBTOpenwue, 06001IeHNE,
121 CUCTEMAaTHU3aIus 3HaHUN Bubmorexa ITOK
I ' https://m.edsoo.ru/a86014e¢l
HepasencrtBa
[ToBTOpenwue, 060061mIeHNE,
122 CUCTEMaTHU3aIus 3HaHUU Bubmorexa ITOK
1 ' https://m.edsoo.ru/5c45a60a
HepasencrtBa
IToBTOpenue, 00001IEHNE, .
p t . https://resh.edu.ru/subject/51/
123 CUCTEMAaTHU3alus 3HaAHUN.
HepasencrtBa
[ToBTOpenwue, 060061IeHNE,
124 CUCTEMAaTHU3aIus 3HaHUN Bubmorexa ITOK
1 ' https://m.edsoo.ru/19304aba
HepasencrtBa
[ToBTOpenwue, 06001IeHNE,
125 CUCTEMAaTHU3aIus 3HaHUN Bubmorexa ITOK
I ' https://m.edsoo.ru/c3d4b282
HepasencrtBa
[ToBTOpenwue, 06006meHNE,
126 cucreMaru3anus 3HaHui. CUCTEMBI Bubmorexa ITOK
. 1 ' https://m.edsoo.ru/a20b8adc
ypaBHEHMIA
IToBTOpenue, 00001IEHNE, .
p t . https://resh.edu.ru/subject/51/
127 cucteMaTtusanusa 3HaHuU. CUCTEMBI
YpaBHEHUU
[ToBTOpenwue, 06001IeHNE,
N bubmuorexa [JOK
128 cucteMarusanusa 3HaHu. CUCTEMBI

YpaBHEHUU

https://m.edsoo.ru/a012476d
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129 [ToBTOpenue, 06001IeHNE, | bubnunorexa IIOK
cuctemMaTusanus 3HaHuil. OyHKIUU https://m.edso00.ru/d620c191

130 [ToBTOpenue, o6o0IIEeHNE, | bubnuorexa IIOK
cucremartusanus 3HaHui. OyHKIUU https://m.edsoo.ru/7017196f

131 [ToBTOpenue, 06001IeHNE, | https://resh.edu.ru/subject/51/
cucremaTtusanus 3HaHui. OyHKIUU
O06006111EH1E, CHCTEMATH3AIIHUS

132 3HAHWI 32 Kypc aireOpbl 1 Hadal | https://resh.edu.ru/subject/51/
MaTeMaTudeckoro aHamm3a 10-11
KJIACCOB

bubnunoreka [JOK
133 Wrorosasi koHTpobHAs paboTa 1 hitps:/m.cdsoo.ru/31 39889
bu6nunoreka [IOK

134 HToroBast KOHTpOJIbHAsA paboTa 1 hitps:/m.cdsoo.r/2276973
O00011eH1Ee, CHCTEMATH3AIUs

135 3HaHUH 3a Kypc aiareopbl U Hayal | Bbu6mmoreka [JOK
MaTeMaTudeckoro ananmmsa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0001IeHNEe, CHCTEMATH3AIUS

136 3HaHUH 3a Kypc aiareopbl U Hayall | bubnuoreka [JOK
MaTeMaTudeckoro aHamms3a 10-11 https://m.edsoo.ru/cead345e
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

11 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero oopa3oBanusi

1

Yucaa ¥ BEIYUCICHUS

1.1

OrnepupoBath MOHATUSMU: HATYPaIBHOE, 1[E€JI0€ YUCIIO; UCTIOIb30BATh
MPU3HAKU JIETUMOCTH IIEJIBIX YHCEeJI, Pa3JIOKEHUE YHUCIIa Ha MPOCThIE

MHOXKUTCIIN AJI1 pCUHICHUA 3a1a4

1.2

OnepupoBarh MOHATHEM: CTENIEHD C PallMOHAJIBHBIM [10Ka3aTEIEM

1.3

OHepI/IpOBaTI) IIOHATUAMU: J'IOFapI/I(i)M qyuciaa, JOCCATHYHBIE U

HaTypaJbHbIE JTOTaprU(HMBI

VYpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHsATH CBOMCTBAa CTEMEHUM A NpeoOpa3oBaHUS BBIPAKEHHIH,
OIIEpUPOBATH MOHATUSAMU: MTOKA3aTEJIbHOE YPAaBHEHHE U HEPABEHCTBO;

peiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

2.2

BrimonHATe npeobpa3zoBaHus BBIPAKEHHUM, COAEPIKAIINX JTOraprU(pMBbI;
ONEepUPOBATh  TMOHATUSAMHU:  JIOTApU(PMUYECKOE  ypaBHEHUE W
HEPaBEHCTBO; PeIIaTh OCHOBHBIC TUIIBI JIOTAPH(PMHUUYECKIX ypaBHECHHN

Y HEPaBEHCTB

23

Haxonuts pemenus mpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YpPaBHEHUH M €€
peuieHue; HCHOoJb30BaTh CHCTEMY JIMHEWHBIX YPABHEHUM IS

peICHUA MPAKTHUYCCKUX 3aaa4

2.5

Haxomute pemeHuss mnOpocTEMIIMX CHCTEM U COBOKYIHOCTEH

palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealbHbIe CUTYallUd Ha S3bIKE anreOpbl, COCTABIATh
BBIDQ)KEHUS, YPaBHEHUS, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHIO
3a/la4M, HCCJIEN0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM

ammapara anreopbl

OyHKIUH U TpaPuKH

3.1

OnepupoBaTh NOHATHUAMH: HEpUOAMYECKAs (QYHKIMS, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (QYHKIMH, HauOoJIbIIee U

HAanMMCHBIICC 3HA4YCHUA (bYHKI_[I/II/I Ha IPOMCIKYTKE; HUCIIOJIB30BATH HUX




JUTSE KccriefoBaHust QyHKITUH, 3aIaHHOM rpaguKom

32

OnepupoBathb MOHSATUSAMM: rpaduku MOKa3aTEIbHOM,
sorapu(MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMI; N300pakaTh UX
Ha KOOPAMHATHOM IUIOCKOCTM M HCIOJB30BaTh JUISl PEIICHUS

YpaBHEHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpapuKé JIMHEHHBIX
YPAaBHEHUN U MCIOJb30BaTh MX Ul PELICHUS CUCTEMbI JIMHEWHBIX

ypaBHEHUN

34

Hcnonb3oBarh rpaduku QYHKIUA I UCCICAOBAHUS TPOIECCOB U

3aBHCUMOCTEHN U3 APyrux y‘-IC6HBIX JUCHUITINH

Hauana MmatemaTnuyeckoro aHaiunsa

4.1

OnepupoBaTh NOHATHUSMHU: HENpepbIBHAS (PYHKIMS, MPOU3BOAHAS
(GYHKINHU; WCIIONIB30BaTh T€OMETPHUUECKUH M (U3UYECKUN CMBICT

HpOI/I3BO[[HOI71 AJId pCUICHU 3aaa4

4.2

Haxomuth npou3BOJHBIE 3JEMEHTAPHBIX (YHKUUN, BBIYUCIATH

MIPOU3BOJIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA

4.3

Hcnonb3oBaTh MNpPOM3BOAHYIO JJIsi HCCIAEAOBaHUSA (YHKIMM Ha
MOHOTOHHOCTb M JKCTPEMYMBI,  IPUMEHATH  PE3yJIbTAaThl

WCCIIEZIOBAHMS K IOCTPOEHUIO TpaUKOB

4.4

Hcnons3oBaTh MMPOU3BOAHYIO I HAXOXKACHUS HAWITYULICTO PCIICHUA

B IPUKJIaAHBIX, B TOM YUCJIC COLIUAJIbHO-3KOHOMHNYCCKUX, 3aladax

4.5

OnepupoBaTh MOHSATUSAMM: MEPBOOOpa3Has M HHTErpaji; MOHUMATh

reOMETPUYECKUI B (PU3NYECKHUI CMBICIT HHTETpajia

4.6

Haxomuth mnepBooOpa3Hble 3JIEMEHTAapHBIX (YHKIMMA, BBIYUCIATH

uHTerpai o Gopmyne Herotona — JleitOnuma

4.7

Pemars IIPUKJIaTHbIE 3ajauH, B TOM qucie
COLMAJIbHO-I)KOHOMHYECKOTO U (PU3UYECKOTO XapaKTepa, CpeACTBaMU

MaTEMATHYCCKOI'O aHaIn3a




HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUA

11 KITACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbuble u nensle yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCET
1.2 Cremnenp ¢ pallioHaIBHBIM MOKa3atesaeM. CBOWCTBA CTETICHU
1.3 Jlorapudm uucna. JlecaTuuHbie U HATYpadbHBIC JTOTapU(DMBI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpakeHU, coepKalUX JOrapuPMbl
59 [IpeoGpa3oBanue BbIpaXEHH, COEPIKALIUX CTENIEHH C PAllHOHATbHBIM
' MoKa3aTeseM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 ITokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
Y CucteMbl JMHEMHBIX YpaBHEHUW. PemieHne NPUKIAIHBIX 3a7ad C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU 1 HEPABEHCTB
)3 IIpumeHeHne ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTEMaTHYECKHUX
' 3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U peatbHON )KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. llepuoanueckue ¢yHkiuu. IIpomMexyTkn MOHOTOHHOCTH (DYHKLUU.
3.1 Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuu. HambGonbliee W HauMeHblee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKINU, X CBOHCTBA U TpaduKu
33 [TokazarenbHas u gorapudmuueckas GpyHKINH, X CBOMCTBA U rpaduku
3.4 Hcnons3zoBanue rpadukoB PYHKITUH 11 pEIICHUS] ypaBHEHUHN U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpapukoB (QyHKUMH A8  HUCCIENOBaHMA IPOLECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEUICHUH 33Jad U3 IPYTHX y4eOHBIX
MPEIMETOB U peTbHOMN )KU3HU
4 Havana maTemMaTHueckoro aHanusa
4.1 HenpepoiBHble QyHKINU. METOA HHTEPBAIOB JJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkiuu. ['eomerprueckuil U GU3NYECKUI CMBICT TPOU3BOIHOM
4.3 [TpousBoaubie areMeHTapHbIX (QyHKUUNA. DopMynbl HAXOXKICHUS MPOU3BOIHOMN




CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DYHKIIUI

[IpuMeHeHne MPOM3BOIHON K HCCIEAOBaHUIO (PYHKIIMH HAa MOHOTOHHOCTH U

4.4 skcTpeMyMbl. HaxoxaeHne HanOoJbIIero 1 HaMMEHBIIEro 3HaueHus (yHKUIMUN Ha
OTpe3Ke
[IpumeneHnne TPOU3ZBOJHOW JUIS HAXOXACHUS HAWIydIero peleHus B

4.5 NPUKIAIHBIX 3ajadax, JUIs OIpeAeJeHUs] CKOPOCTH IIpoLecca, 3aJaHHOI0
bopmyoit uinu rpadukom

4.6 [TepBooOpaznas. Tabnauia nepBooOpa3zHbIX
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IMPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepseMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
O0CBOCHHUS OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CpeIHEro
o01rero oopazoBaHus

Bnanenue metomamu J10Ka3aTeNbCTB, AITOPUTMAMH PELICHHS 3ajad;
yMeHHe (OpMYJIMpOBAaTh M ONEPUPOBATh MOHATHUSMH: OINpElelICHHE,
aKCHOMa, TeopeMma, CIIEeJICTBHE, CBOHCTBO, MPHU3HAK, OKA3aTEIbCTBO,
paBHOCWIBHBIE  (POPMYJIHMPOBKH;  TPUMEHSTH  HMX;  YMCHHE
¢dbopmynHrpoBaTh O00paTHOE W TPOTUBOIOJIOKHOE YTBEP)KICHUE,
NPUBOAUTH TPHUMEPHl M KOHTPIPUMEPHI, HCHOIB30BATH METOJ
MaTeMaTH4ecKou WHTyKIINY; POBOANUTH J0Ka3aTeIbHbIe
pacCyXkIeHHs TpU peIIeHWH 337a4, OLEHHWBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCYXKIEHHUH; YMEHHE OINEepUpOBATh TOHATHIMU:
MHOYECTBO, MOAMHOXXECTBO, ONEpalMy HaJ MHOKECTBAMH; YMEHHE
UCIOJb30BAaTh TEOPETHKO-MHOKECTBEHHBIN amnmapaT Ui ONUCAHHUS
peabHBIX TPOLIECCOB U SBICHUH M MPH PEIICHUH 33734, B TOM YHCIIe
U3 JPYTHX y4eOHBIX NPEIMETOB; yMEHHE ONEpUpOBATh HOHSITHUAMHU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, rpad HAa TUIOCKOCTH; YMEHHE
3aJaBaTh M ONKMCHIBATH  TIpadbl  Pa3sIUYHBIMH  CIIOCOOaMU;

UCIIOJIB30BaTh l"pa(bbl IIpU pCUHICHUH 3a1a4

YMeHue onepupoBaTh NOHATUAMHU: HaTypajIbHOE YUCIIO, LIEJI0€ YUCIIO,
CTENEHb C MLEJIbIM I0Ka3aTellieM, KOPEHb HATypajJbHOW CTEIIEHH,
CTENEHb C PALIMOHAIBHBIM I10KA3aTeIEM, CTENEHb C JEHCTBUTEIbHBIM
noKaszaTejaeM, JorapupM UucCia, CHHYC, KOCHHYC U TaHIEHC
MIPOU3BOJIBHOTO YHMCJA, OCTAaTOK [0 MOJYJIO, PAallMOHAJIBLHOE YHUCIIO,
UppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHME HCIOJb30BaTh
MPU3HAKU JIETUMOCTH, HAMMEHBIINN OOIIMIA JeNnTeNb U HauMEHbIIee
of1iee KpaTHoe, alropuT™ EBKina npu peleHny 3agay; 3HakOMCTBO
C Ppa3IMYHBIMM TO3WLUOHHBIMU CHCTEMaMHU CUUCJICHUS, yMEHHE
BBITOJIHATE BBIYUCIICHHE 3HAUYCHHUH U MTPeoOpa3oBaHus BEIPAXKEHUH CO
CTENCHIMHU " Jorapupmamu, npeoOpa3oBaHus
OpOOHO-pALlMOHATBHBIX  BBIPAXEHHUH;  yMEHHE  ONEpPHpOBATH
MOHATHSIMU:  TIOCJIEIOBATENIbHOCTh, apu(mMeTuyeckas mporpeccus,

reoMeTpUUecKast nporpeccus, OECKOHEYHO yObIBaroas




reoMeTpuyecKasi Iporpeccusi; yMeHHe 3aJaBaTh M0CIe10BaTEIbHOCTH,
B TOM 4YHCIE€ C TOMOLIbI0 PEKYPPEHTHbIX (opMyl; yMeHHe
ONEpUPOBATh TMOHATHUSAMHU: KOMIUIEKCHOE YMCIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOIO 4MCIIa,
dbopma  3amMCH  KOMIUIEKCHBIX  YHCEN (reomeTpuyeckas,
TPUTOHOMETpUYECKass M ajredpauueckas); yMeTb I[POU3BOAMUTH
apupMeTHYecKue IEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU; IMPUBOAUTH
MpUMEpPbl  UCHOJb30BAaHUS KOMIUJIEKCHBIX YHCEN; OINEpUpOBaTh
HNOHATHSIMM: MaTpuua 2xX2 u  3X3, onpenenurenab MaTpHIlb,

TeOMCTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHITHUSAMU: palliOHAIbHBIC, UPPALIMOHATILHEIE,
MOKa3aTelbHbIE, CTEIICHHBIE, norapudmuyueckue,
TPUTOHOMETPUUYECKHE YpaBHEHHs] W HEPaBEHCTBA, HUX CHCTEMBI;
YyMEHHE OINEepUpOBaTh TMOHATUSAMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, yYpaBHCHHE, HEPABEHCTBO, CHCTEMa YPaBHCHHH M
HEPABEHCTB, PaBHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpaBHEHHUS, HEPABEHCTBA M CHCTEMBbI C MOMOILBIO
Pa3IUYHBIX MPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C
rapamMeTpoM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
pelieHusT MaTeMaTHYeCKUX 3a/lad U 3aJad U3 Pa3IHYHbIX obiacTei

HAaYKU U PEATbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (GYHKIUS, YETHOCTh (YHKUUH,
MEPUOTUIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
¢byHKIMH, BKCTpeMyM (yHKIMM, HauOoJbllee W HauMEHbIEe
3Ha4eHUs (QPYHKUMU Ha TPOMEXKYTKE, HempepbiBHAas (YHKIHA,
acUMIITOTHl Tpaduka (yHKIMH, IepBas M BTOpas IPOU3BOJHAs
(GyHKIUM, TeOMETPUYECKUH U (PU3UYECKHIl CMBICT MNPOU3BOAHOM,
nepBooOpa3Hasi, ONpeAeNEHHBI WHTErpaj; yMEHHE HaxOIHUTh
acUMIITOTHl Tpaduka (QyHKIUH, yMEHUE BBIYUCIATH MPOU3BOJHBIE
CYMMBI, IPOM3BEACHUS, YACTHOT'O M KOMITO3UIIMU (DYHKIMH, HAXOAUTh
ypaBHEHHE KacaTelbHOM K rpaduky (QyHKIUM; yMEHUE HaxXOAWUTh
MIPOM3BOJHBIE DJIEMEHTapHbIX (YHKUUN; YMEHHE HCHOJIb30BaTh
MIPOU3BOJIHYIO JUTSI UCCIIE0BAHUS (DYHKIMN, HAXOIUTh HAUOOJbIINE U
HaUMEHbIINE 3HaYCHUS (QYHKLUI; CTPOUTH TpaMKd MHOTOUJICHOB C
WCIIOJIb30BAaHMUEM allllapaTa MaTeMaTU4eCKOro aHalu3a; NPUMEHATh
IPOM3BOJHYIO Il  HAXOXKIEHUS  HAWIy4YIIero  peleHus B
MPUKIIAJHBIX, B TOM YHCIIE COIMATBbHO-9KOHOMUYECKHUX B (PU3MUIECKHIX
3aadax; HaXOAUTh IUIOMIAAM W OO0BEMBI (UTYp C MOMOIIBIO

HHTCrpaia, NpuBOAUTb NPUMCPBI MATCMATUYCCKOTO MOACIIMPOBAHUSA




¢ nomouibio TudhepeHaIbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIUH, oOpaTHas
¢byHKUMA, KOMOO3ULUs (QYHKIUH, TuHEeHas QyHKIUA, KBaJpaTHUHAs
GbyHKIMS, — panuoHanmbHAas — (QYHKUOMS,  CTereHHas  (yHKIUS,
TPUTOHOMETpHUYECKHE (YHKIHH, OOpaTHbIE TPUTOHOMETPUIECKHE
GbyHKIMHU, TOKa3zaTelbHas W Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTPOUTH I'paUKU U3YUYEHHBIX (PYHKUUH, BBIIOIHATH IPeoOpa3oBaHus
rpa¢pukoB  (QYHKIMHA, MCIOAB30BaTh TpapuKH i HU3YUYEHHUs
IPOLIECCOB M 3aBUCUMOCTEH, ITPH PELICHUH 3aa4 U3 IPYTUX y4eOHBIX
MPEeIMETOB M 3a7ad W3 PEajbHON JKU3HU; BBIpaXaTb (opMyIaMu
3aBHCUMOCTH MEXKJy BEIMYMHAMHU; HCIIOIB30BaTh CBOWCTBA U
rpaduku QYyHKIMNA JUIs pelIeHus] ypaBHEHHUH, HEPaBEHCTB U 3ajay ¢
napameTpamu; U300pakaTh Ha KOOPJMHATHOM IIOCKOCTH MHOXECTBA

pEllIeHNI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 3aa4M Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLIEHTHI, 10JIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB
W YCIOyr, HajorW, 3ajJayd M3 O0OJIaCTH YIpPAaBIIEHUS JIUYHBIMU U
CEMEHHBIMU (UHAHCAMM); COCTABJATh BBIPAXKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJadd, HCCIENOBATh
MOJIyYEHHOE PELICHNE U OLIEHUBATh MPABJIONOA00HOCTh PE3yIbTaTOB;
yMEHUE MOZCIMPOBATh PEallbHbIE CUTyalldd Ha SA3BIKE MATEMAaTUKHU;
COCTABJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI 11O
YCIIOBUIO  3aJa4yd, MCCIEAOBAaTb  IIOCTPOCHHBIE  MOJAEIH  C
HCIIOJIb30BaHUEM arnmnapara anreOpsl, UHTEPIPETUPOBATH

MIOJTyYEHHBIH pe3ysabTaT

YMeHue onepupoBaTh IMOHATUSAMH: CpenHee apu(MeTHUecKoe,
MeMaHa, HanOoJbllee 1 HauMEeHbIlee 3HAaUeHUs], pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BJICKaTh,
MHTEPIPETUPOBATh UH(POPMAIIHIO, MPEACTABIECHHYIO B TabJIMIaxX, Ha
auarpammax, rpadukax, OTPaKaloIIyl0 CBOHCTBA  pPEAJbHBIX
MPOIIECCOB M SIBJIICHUH; MPEACTaBIATh MHPOPMALHUIO C MOMOIIBIO
TaOJaMIl U JUarpaMM; HCCIEOBaTh CTATUCTHYECKUE JaHHBbIE, B TOM
yyclie C MpPUMEHEHHEeM TIpadUyecKux METOJO0B M 3JIEKTPOHHBIX
CpeacTB; TpaduyecKud HCCIEAOBaTh COBMECTHbIE HAOIIOJEHUS C

MIOMOIIBIO AarpaMM pacCEUBAHM U JIMHEWHON perpeccun

YMeHnue onepupoBaTh MOHSITUSMH: CIYYalHBIM OMNBIT W CIy4YailHOE
COOBITHE, BEPOSTHOCTh CIYYallHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOATHOCTL C HCIOJIb30BAHHUEM rpa(bnquKHx MCTOHOB; MPUMCHATH

(bopMyJIBl CIIOKEHHSI U YMHOKEHHsI BEPOATHOCTEH, (hopMyiTy MOIHOH




BepOSTHOCTH, ¢Gopmyny bepHymnnu, koMOMHATOpHBIE (QaKThl U
(GbopMyIbI; OLIEHUBATh BEPOSTHOCTU peEAlTbHBIX COOBITHI; yMeHHE
OTICpUPOBATh TOHATUSAMH: CJydailHas BEJIMYMHA, pACIPEACIICHHUE
BEPOSITHOCTEH,  MaTreMaTHU4eCcKoe  OXHWJaHUEe,  JUCIepcUus |
CTaHIapTHOE  OTKJIOHEHWE CIy4YailHOH  BEJIWYMHBI,  (PYHKIIHH
pacmpeneneHus W IUIOTHOCTH PaBHOMEPHOTO, TOKa3aTeNbHOTO U
HOPMAJIbHOTO  paclpelieNICHUl; YMEHUE MCIO0Ib30BaTh CBOMCTBA
W3YUYEHHBIX paCIpeeICHH s pelieHus 3a7ad; 3HAaKOMCTBO C
MOHATHSIMH:  3aKOH  OOJNBIIMX  YHCEN, METOABl  BBIOOPOUYHBIX
WCCIe0OBaHUM; yMEHUE NPHUBOAUTH IMPUMEPHI TMPOSIBICHUS 3aKOHa
OOJIBIIUX YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE
ONEpUPOBATh  IMOHATHSMHU: COUETAaHUE, IIePEeCTAaHOBKA, YHCIIO
COUETAaHMM, YHUCJIO TMEpPeCcTaHOBOK; OwmHOM HbIOTOHA;, yMeHuHe
MPUMEHSITh KOMOWHATOpPHBIE (DAKTHI M PACCYKICHUS ISl PEIICHUS
3a/la4y; OLIEHWBATh BEPOATHOCTH PEANbHBIX COOBITHI; COCTaBIATh
BEPOSITHOCTHYIO ~ MOJETh M  HHTEPIPETHPOBATH  IMONYYCHHBIN

pe3ynbTar

YMeHHne onepupoBaTh IOHATUSAMH: TOYKA, IMpsiMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUWA yrod,
JBYTPaHHBINA yTOJ, TPEXTPAHHBIN YroJ, CKpEUIUBAIOLINECsS NpsMBbIE,
[apajuIeIbHOCTh M IMEPHEHIUKYJSIPHOCTh HPSIMBIX M IJIOCKOCTEH,
YyTroJI MEXIY NPSAMBIMHU, YIroJl MEXIY NPSAMON U IIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHuE MEXIy MPAMBIMH, PACCTOSHHUE MEXAY IUIOCKOCTSIMU;
YMEHHE HCII0JIb30BATh NPHU DPELIEHUH 3a/]ad HM3y4yeHHble (aKThl U
TEOpEeMbl TUTAHUMETPUH; YMEHHE OIICHWBATh pa3Mepbl OO0BEKTOB
OKpY KaroIllero MUpa; CTPOUTh MaTeMaTUUYECKHE MOJAEIU C IIOMOILBIO
F€OMETPUUYECKUX IMOHATUM M BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMH

MPAKTUYCCKHUE 3ala4n
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YMeHue omnepupoBaTh MOHATUAMM: IUIOMAAL GUTYPBl, O00BEM
Gburypsl, MHOTOIpDAaHHUK, TMPaBWIbHBIH MHOTOIPDAHHHUK, CEYCHHE
MHOTOTpaHHUKa, KyO, MapajuieNienune]], nprusma, nupamusa, Gurypa
Y TIOBEPXHOCTh BpallleHUs, MIIUHAP, KOHYC, Imap, chepa, miomaas
cheppl, IUIOMIAAL TMOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA,
HWIMHIpa, O00béM Ky0a, MPSAMOYToJBbHOTO —TMapasliesenurnena,
MUpaMHIbl, TpPHU3MBL, IIMHApA, KOHyca, Iapa, pa3BEpTKa
MOBEPXHOCTH, CEUEHUsI KOHYCa U LWJIWHJpA, MapaijIeIbHbIe OCU WU
OCHOBAaHHIO, CEUYeHHE IIapa, IUIOCKOCTh, Kacamomasics cdepsl,

oujinHapa, KOHYC4; YMCHHUC CTPOUTH CCUCHUC MHOI'OI'pAaHHHUKA,




M300pakaTh MHOTOTPAaHHUKHU, (PUTYPHI U TOBEPXHOCTH BpAILIEHUS, UX
CEYEHHUs, B TOM YHUCJIE C MOMOIIbIO JIEKTPOHHBIX CPEJICTB; YMEHHE
MPUMEHSTh CBOWCTBA TI'E€OMETPUYECKUX (UTyp, CaMOCTOSTEIBHO
GbopMyIHpOBaTh  OMPEACICHUS HW3Yy4aeMbIX (QUryp, BBIIBUTATh
TUIIOTE3bl O CBOWCTBAX M MpPHU3HAKaX TIEOMETPUYECKUX (uUryp,
O00OCHOBBIBATh WJIM  ONpPOBEpPrarh HWX; YMEHHE  IPOBOAHTH
kjnaccupukanroo (GUIyp MO pa3IuyHbBIM TMPU3HAKAM, BBIIOJIHATH

H606XOI[I/IMI>I€ JOIMOJIHUTCIIbHBIC ITOCTPOCHHUA
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YMeHue onepupoBaTh IOHATHAMU: [JBU)KEHHUE B IIPOCTPAHCTBE,
napajyiebHbId  TIEPEeHOC, CHMMETpHsS Ha TUIOCKOCTH H© B
MPOCTPAHCTBE, TOBOPOT, TpeoOpa3oBaHHe MON00US, MMOM00HBIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIC U M0JI00HBIE (UTYPHI, B TOM
qyuciae B OPUPOZAE, HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh
reOMETPUYECKUE OTHOLIEHMA IpU pEIIeHUM 3a/ad; HaxOAWUTh
reoMeTpUUYecKUe BEIMYMHBI (IJIMHA, Yroj, IJIol@aab, o0BEM) INpuU
pelieHnH 3ajad W3 JPYTUX YYeOHBIX NPEAMETOB W M3 peallbHOU
KHU3HHU; YMEHHE BBIYUCIIATH T€OMETPUYECKHE BETMYUHBI (JUTMHA, YTOJI,
II0Iaab, 00bEM, IUIOMIAJb MOBEPXHOCTH), HMCIIOJIb3YS H3Yy4YEHHBIE
(GopMyJIBl U METO/IbI, B TOM YHCJIE: IUIOIA/Ab TOBEPXHOCTH MUPAMHU/IBL,
MpU3MBbI, KOHYyCa, IIWIMHApPA, IUlomanb cdepbl; 00BEM  KyoOa,
NPSMOYTOJIBHOTO TapajuieNenuIeia, MMPaMuIbl, TPU3MbI, HWIAHAPA,

KOHYCa, Mapa; YMCHHUC HAXOAUTb OTHOIICHUC 00BEMOB HOI[06HBIX

¢uryp
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VYMmenune OICprupoOBaTh IIOHATUAMMU. IpsAMOYTroJibHasd CUCTEMA
KOOpJIMHAT, BEKTOpP, KOOPIWHATHI TOYKH, KOOPIWHATHI BEKTOPA,
CyMMa BEKTOPOB, TPOHM3BEACHHE BEKTOpPAa HA YHCIO, Pa3IoKECHUE
BEKTOpa 1O 0a3uCy, CKaJIIpHOEC TMPOU3BEACHHE, BEKTOPHOEC
MNPOU3BCACHUC, YIoJl MCKAY BCKTOpaMM;, YMCHHC HUCIOJIb30BATh
BEKTOPHBIA M KOOPJAWHATHBIN METOJ| JUIS PEIICHUS TeOMETPUYCCKUX

3aa4 U 3a1a4 Apyrux y‘IC6HHX npeaMcTOB
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YMmeHue BbIOMpaTh MNOAXOIAIIMNA METOA Ul pELIeHHs 3aJauu;
ITIOHUMAHHWE 3HAYUMOCTH MAaTE€MATHKH B HW3YYEHUU IPUPOJHBIX H
OOIIECTBEHHBIX TMPOLECCOB M SIBIICHHWI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HUCKYCCTBE, YMEHUE IIPUBOAUTH
IIpUMEpPbl MAaTEMATHUYECKUX OTKPBITUH POCCUHUCKOM M MHPOBOH

MaTeMaTH4eCKOi HAayKHU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Koxa
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETIbIX YHCET
1o Panmonanbupie uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, TMPOLIEHTHI,
' OecKOHEeUHbIE EPUOUUECKUE IpooH
13 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [HevictBus c
' apu(MeTHUYECKUMH KOPHIMHU HATypalbHOH CTENeHU
14 Crenenb ¢ nenbiM mnokasareiaeM. CTeneHb € palMOHAIBHBIM IOKA3aTEeIeM.
' CBolicTBa CTENIEHU
s CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HATypajgbHbIE JOrapru(MbI
JeiictBuTenpHpie 4yucia. ApupMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMU
1.7 yucinaMu. [IpuOnk€HHbIE BBIYMCIEHUS, TpPaBUJIA OKPYIJIEHUS, NPUKHIKA H
OLICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KommuiekcHsble uncna
2 VYpaBHEHMs U HEPABEHCTBA
2.1 Llenpie u 1poOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppaumonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHHUS
24 [TokazarenbHble U JOrapu(PMUUECKHE YPAaBHEHUS
2.5 I{enpie u 1poOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 NppaunoHaibHble HEPABEHCTBA
2.7 [TokazaTenbHbIe U JOoTrapuMUYECKIE HEPABCHCTBA
2.8 TpuronomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI € lTapaMeTpamMu
2.11 Martpuia cuctemsl JIMHEHHBIX YypaBHEHUH. OnpeaenuTesb MaTPULIbI
3 DOyHKINUK U TpaPUKH
3.1 OyHkus, ciocodsl 3ananus yHkuuu. I'paduk ¢ynkunu. Bzaumuo obpaTHble




¢yukun. YéTHble u Heu€THbIE QyHKIMU. [leproanueckue GpyHkuun

OO06nacTh ompeneneHUss U MHOXECTBO 3HaueHMd QyHKiuu. Hymm dyHKImAM.

[TpoMexyTku 3HAKONMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.

32 MakcumMyMbl U1 MUHUMYMBI (QyHKUIuH. HanOosbpliee M HauMeHbIee 3HAYCHUE
(GYHKITUN Ha TPOMEKYTKE
13 CrenenHass (QyHKIHS C HATypaJbHBIM M LIEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIIUU, KX CBOWCTBA U IPapUKH
1.6 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuuid. CpoiicTBa (YHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIEA0BATEILHOCTEH
13 Apudmernueckass M reomeTrpuyeckas mporpeccuu. Dopmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Havana matremaTH4ecKoro aHaiansa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHbIE 2JIEMEHTApHBIX (PYHKITUH
[IpuMeHeHHEe MPOU3BOAHOM K HCCIEIOBaHHIO (YHKIMHA HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxkienne HanOoNbIIEro U HauMEHbBIEro 3Ha4eHHs (pyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. Murterpain
5 MHOxecCTBa U JIOTUKa
5.1 MHoxecTBO, oneparuu HaJa MHOKecTBaMHu. [{uarpammer Ditnepa — Benna
5.2 Jloruka
6 BepostHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [Ipsimble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u TOBEpXHOCTH BpaLICHUS
7.5 KoopanHatel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTremaruka: anredpa U Hadajla MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSL.
AnreOpa u Hadasia MatremaTudeckoro ananuza. 10-11 kmacc. Anmumon 11.A.,
Konsarun F0.M., TkaueBa M.B. u n1p. AxkumonepHoe o61iectBo «3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

* MaremaTuka: anredpa u Hayana MatemaTuueckoro aHanusa 10-11 kimaccsl
MeTOoIMYeCcKHe pekoMeHiauuu K yueonuky II.A. Anumosa, FO.M. Kosnsiruna,
H.E. ®énoposoit u np.

* AnreOpa u HavyaJla MaTeMaTUYECKOro aHainu3a: JugakTuueckue MaTepuabl

11 xnmacc

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/subject/51/11/
https://www.yaklass.ru/p/algebra#tprogram-11-klass
https://uchitelya.com/algebra/

https://ychitelrud.ucoz.ru/index/0-9



