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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydarommxcsi 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DenepalbHOr0 TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
oOuiero oOpa3oBaHusi, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadayia MareMaTUYeCKOTO aHaIM3a» SBISIETCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIbHYIO 0a3zy I M3Y4CHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpakTHOE MBINIICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOM JOCTHKEHUS B MAaTEMaTHICCKOUN (opme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIQJICHUS 3aKOHaMHM (PH3UKH, XUMUH, OWOJIOTMH, TOHUMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¢ OOINEGCTBEHHON >KM3HU, IIO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOW KM3HHU. B TOke BpeMs OBIaJcHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMHM MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEP)KIIEHUSI, UCTIOIH30BaTh 0000IIEHNE M KOHKPETU3AIHIO, a0CTparupoBaHUE U
aHaIoTHI0, POPMUPYET KPeaTHBHOE U KPUTHIECKOE MBIIUIeHHE. B X0/me n3ydeHus
anreOppl M Hayal MaTEeMaTHYeCKOTO aHalu3a B CTapIIed IIKOJIe ydaluecs
MOJIY9alOT HOBBIA OIBIT PEHICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIETICH peasbHBIX CUTYyallMii U HHTEpIpEeTalnH
MOJIYICHHBIX ~ PEIICHWH, 3HAKOMATCA C  NpUMEpPaMH  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTE B TPUPOJE, HAYKe M B HCKYCCTBE, C BBLIAONIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc oGnamaer 3HaYMTENbHBIM BOCHHUTATCILHBIM TOTCHIIMAIOM, KOTOPBIH
peayim3yeTcs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMKM (HOPMHPOBAHUIO
HAyJYHOTO MHPOBO33PEHHUS, TaK W Uepe3 cnenupuKy Y4eOHOW MesITeIbHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 3a IIOJIy4€HHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIINE CONEPIKATEIBHO-METOANYECKUE JHUHUU: «Uucia W BBIYUCICHUNY,
«Dynkuuun u - Tpadukuy, «YpaBHeHHUST U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro a”anmza», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4alOTCsl Ha IPOTSKEHUH [BYX JIET
oOydeHMs B CTaplllel IIKOJIe, ECTECTBEHHO AOMOIHSIS APYr APyra U IMOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B celde coaepKaHhMe HECKOIbKHUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUUECKUIN aHaIu3,
Teopusi MHOXKeCTB M np. [lo Mepe Toro kak ydamuecsi OBJIaJeBarOT BCE Ooiiee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMATHUYECKYID MOJEIb PEATbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOr0 aHallu3a», Ui PEelIeHUs CaMOCTOSTENBbHO C(HOPMYINPOBAHHON
MAaTeMaTUYECKOW 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHUS) 3aBEpILIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM Mikojie. B crapmieii mkosie oco0oe BHUMAHHE YIENSIETCS
(GbOpMUPOBAHUIO TPOYHBIX BHIYHCIUTEIHHBIX HABBIKOB, BKJIIOUYAIOMIUX B CeOs
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHUCIA, YMEHUE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pesynbrar. OOyyaromiyecs TMOJy4alOT HaBBIKM MPUOIMKEHHBIX BBIUYHUCICHUH,
BBITIOOTAMMJTHEHHSI JICUCTBUI C YMCIaMH, 3allMCaHHBIMHU B CTaHIApTHOU (opme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHMs B CTaplied WIKOJE, IOCKOJIBbKY B KaXJOM pas3lele MporpaMMbl
PElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaady. OOydaroniuecss oBlafeBaoOT
Pa3IMYHBIMHA METONAMHM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble YMEHMS UCIIONb3YIOTCS IIPU UCCIIEA0BAHUN
(GyHKIMKA ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWU MPUKIATHBIX 3a7a4 U 3aJay Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
coJlep)KaTesibHasg JIMHMS BKIIOYAaeT B ce0sd Takke (OPMUPOBAHHE YMEHUU
BBIMIOJHATh pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs IENIbIX, PAMOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
Marepuaga IPOUCXOAUT  AAJbHEHIIEe  PA3BUTHE  AITOPUTMHUYECKOIO U
aOCTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JIETYKTUBHBIX
paccykneHud, paboOTl C  CHUMBOJBHBIMM  (opMamH,  HIPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. Airedpa
npeuiaraetT  3(p(QEeKTUBHbIE HMHCTPYMEHTHI JJIsl pPEUIeHMs] MPaKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HAIJAAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaduKU» TECHO
NEPETUIETAETCS C APYTHUMU JIMHUSIMU KypCa, IMMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOM,
MOKa3aTeNbHOM, TIorapu()MUUECKON U TPUTOHOMETPHUUECKUX (DYHKIUN, UX CBOMCTB
U rpauKoB, UCNONb30BaHUE (PYHKIMM JUIs peleHus 3a1ad U3 APYyruxX y4eOHbIX
MIPEAMETOB U PEANBHOU JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C PELICHUEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OoJiblIOE BHUMaHHUE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJLIIOIIMX BBIPAXXaTh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
pa3nuuHON (opMe: aHATUTHYECKOW, Tpaduyeckod u ciaoBecHOW. Ero m3ydenue
CIOCOOCTBYET  Pa3BUTHIO AITOPUTMHUYECKOTO  MBILUICHHS, CHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas quHuA «Hayama mMareMaTnyeckoro aHaiu3a) MO3BOJIAET
CYILIECTBEHHO PACIIUPUTHh KPYr KaKk MareMaTU4YECKHX, TaK M MPUKIAJHBIX 3a7ad,
JOCTYIHBIX 00Y4YaloIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTH HCCIIEAOBATh U
CTpoUTh rpaduku (QYHKIUH, ONpenessiaTh HX HauOOJNbLIIME M HAUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHUs1 IpoueccoB. JlaHHas copaeprkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEH pealbHBbIX CUTYalMi,
HaxXOKJICHUSl HAWIYYIIETO DPEIICHUS B IPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
DKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MaTeMaTHUYECKOIO AHAJIN3A
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOr0, (hOPMaTbHO-JIOTHYECKOTO U KPEAaTUBHOTO
MBIIUIEHUSA, (POPMUPOBAHMIO YMEHUW paAClO3HABaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydamomuecs Y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJE pPa3BUTHUA MATEMATHKU Kak
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-METOANYECKAsA JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpPETMKO-MHOKECTBEHHBIE
IPEJICTABICHUS] TPOHU3BIBAIOT BECh KYPC IIKOJBHOW MAaT€MaTUKH M IMPENIararoT



HauOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONMN BCE pa3ziesibl MaTEMaTUKU U €€
IPWIOKEHHUM, OHU CBSI3BIBAIOT PA3HbIC MATEMATHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloaTromy BakHO JaThb BO3MOKHOCTH IIKOJIBHMKY MOHHUMATh TE€OPETUKO-
MHO>KECTBEHHBI SI3bIK COBPEMEHHOW MAaTeMaTHMKW M HCIIOJIb30BaTh €ro Ui
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOrO MOJEIMPOBAaHUSA, KOTOpPBIE IPHU3BaHBI
chopMHUPOBATh HaBBIKK MTOCTPOCHUS MOZEIIEH peanbHbIX CUTYAlLlMM, UCCIIEIOBAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETAMU TIOJYYEHHBIX Pe3yJbTaToB. Takue 3aaHus BIUIETEHbI B KaXKIbId
13 pa3/ieJoB MPOrpaMMbl, OCKOJIbKY BECh MaTeprall Kypca IHPOKO UCIIOJIb3YETCs
JUISL pelieHusl MPUKIAAHbIX 3a1ad. [lpy pemennn peanbHbIX MPAKTUYECKUX 3a/1a4
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MCHOJIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobsemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJla4y OpraHu3yercs B Ipoliecce M3y4YeHUsl BCEX TeM Kypca «Auredpa v Hayaia
MaTeMaTUYECKOIro aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM MmlaHe Ha H3y4E€HHE Kypca aureOpbl W Hayajl MaTeMaTH4YeCKOro
aHayM3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a nBa roja o0ydenus — 170 gacos.

COJEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC JPOOH, TMPOIICHTHI,
OCCKOHEUHbIE  MepuoAnYecKue  JapoOu. ApudpMeTHYecKue  Oomepanuu ¢
panroHaIbHBIMU YHMCIIaMH, TPeoOpa30BaHUs YUCIOBBIX BhIpakeHUM. [IpumeHenue
Ipo0eil U MPOIEHTOB /Il PEIICHUs MPUKIAIHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieu
3HAHUU U PEaIbHOU KU3HMU.

[eiicTButenbHble 4uncia. PanuMoHalbHBIE W WppalMOHAIBHBIE 4YMCIA.
ApudmMernueckue ornepanuu ¢ JACHCTBUTEIBHBIMU 4YHUCHaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, TIPABUJIa OKPYIJIEHNUS], TPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHU.



Crenenb ¢ 1menbiM  mokaszareneMmM. CranpmaptHas  ¢dopma  3ammcu
naecTBuTenbHOro  uucia. Mcmonp3oBanue monaxozsmend  (opMbl  3alucU
JNEUCTBUTENBHBIX YMCEN AJS PEUICHHs] INPAKTUYECKUX 3a0a4 W NPEICTABICHUSA
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  C
apu(MeTHYeCKUMU KOPHAMH HaTypaJlbHOU CTENEHHU.

CHHYyC, KOCUHYC M TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCUHYC,
ApKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPHYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHUME HEPABEHCTBA.
Metoa HHTEpPBAJIOB.

Pemenue nenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHHUN U HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUrOHOMETPUYECKUX YPABHEHHM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1ad
Y 33]1a4 U3 pa3IMYHbIX 00JIaCTEel HAYKU U PEAIbHOM KU3HHU.

DyHKIMH U TPaPUKHU

OyHkus, crnocoObl 3amaHus ¢yHkuuu. [padux ¢dyaxkuuu. Bzaumuo
oOpaTHbIe (QYHKIIUH.

Obnactb ompeneseHuss U MHOXKECTBO 3HaueHWi (QyHkuuu. Hymu QyHkiuu.
[TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE PYHKITUU.

CrenenHas GyHKIHMS C HATYpaJIbHBIM U LIeJbIM NOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.

Tpuronomerpudeckass OKPYKXHOCTb, OIIPENEICHHE TPUTOHOMETPHUUECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.

Havana maTteMaTH4eCKOro aHajau3a

ITocienoBaTenbHOCTH, CITOCOOBI 3aJIaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTIEN0BATEILHOCTH.

ApudmMernueckast ¥ reoMeTprueckas nmporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETpUUYECKOM
nporpeccun. Popmyiia CI0XKHBIX HPOLEHTOB. lcrnosnb3oBaHue mporpeccuu it
pelIeHus peanbHbIX 3aa4 IPUKIIAIHOTO XapaKTepa.

MHoxecTBa U JIOTUKA

MHoOk€eCTBO, omepanuy Haj MHOXecTBamu. Juarpammsl Jiniepa—BeHHa.
[IpuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammnapara i ONUCAaHMS PEAbHBIX
IPOIIECCOB U SIBJICHUM, IPU PEILICHUU 33]a4 U3 IPYTUX Y4E€OHBIX PEIMETOB.



Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.
11 KVIACC

Yuciaa 1 BIYMCICHUS

Hatypanbhsbie u niensie yncna. [Ipu3Haky 1eammMoCcTy LEablX YHUCell.

CreneHb ¢ palMOHANIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHMU.

Jlorapudm uncna. JleciTUuHbIC U HATypaJbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHUM, COEPKAILIUX JOTapU(PMBI.

[IpeoOpazoBanue BbIpAKEHUHM, COAEPXKALIUX CTENEHH C PaIlMOHAIbHBIM
IIOKa3aTeJIeM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazaTenpHbIE YPABHEHUSI M HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PellleHne NpuKiIagHbIX 337a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEHHBIX YPAaBHEHUMU.

CucTemMBbl M COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3ajad M3 pa3IMyHbIX 00JacTel Hayku M peabHOU
KU3HU.

DyHKUMU U TPaPUKHU

Oyukuus. [lepuonumueckue  ¢GyHkuuu. [IpoMeXyTKM  MOHOTOHHOCTHU
byakuuu. Makcumymbl 1 MUHUMYMbl (pyHkiuu. HaumbOomnbiiee u HauMeHblliee
3HaueHUuEe (PYHKIIMM HA POMEKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U rpaUKH.

[TokazaTenbHas u gorapupmudeckas GyHKINH, UX CBONCTBA U TpaUKH.

Hcnonws3oBanue rpadukoB QYHKIMN I PEIICHUS YPaBHEHUH W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanne rpadukoB (QyHKIMA I WCCICIOBAHHUS TPOIECCOB U
3aBUCHMOCTEN, KOTOpbIE BO3ZHUKAIOT IPU PEIICHUH 3aJad W3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIN3A

HenpeppiBHble pyHKIMK. METOI HHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB.

[IpousBonnass  ¢ynkumu. ['eomerpuyeckuid ©  (QUMYECKHI  CMBICH
IIPOU3BOJHOM.

[IpousBonHble  37MeMEHTapHbIX  (QyHKIMil.  DopMyabl  HAXOXKICHHUS
IIPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIHIA.



[IpumeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3Ke.

[IpumeHeHre TNpPOU3BOJHOW JJsi HAXOXKACHMSI HAWIydIero peleHus B
NPUKIAIHBIX 3a7]adax, JUIg OMNpEAeNieHWs CKOPOCTH TMpollecca, 3aJaHHOTO
dbopmyoi umm rpaduKoM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

Wuterpan, ero reomerpuueckuii u (usmveckuid cmbicia. Boluucnenue
uHTerpania mno popmyne Herorona—Jleitonuna.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpeamera «MaremaTtukay JOHKHO oOecIeuynBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHEr0 00I1ero 00pa30oBaHUs CIEIYIOMIUX JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pPa30BATEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTrka» XapakTepHU3yIOTCS:

I'paxxnanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMU O0YUYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHMCKOTO OOIECTBa, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PANTUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TPaKIAHCKOTOo oO0miecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM
B3aMMOJICCTBOBaTh C COLIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIMAMY 1 HA3HAYCHUEM.

[TarproTryeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKON TPaskIaHCKOW UICHTUIHOCTH, YBOKCHHUSI K
MPOIIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMATHUKH, [IECHHOCTHBIM OTHOLLIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYrUX HayKax, TEXHOJOTUSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(hOpMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO Oy yIIETO.

DCTEeTUYECKOE BOCITUTAHUE:



ACTETUYECKUM OTHOIICHUEM K MHPY, BKIJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, peLIeHNH, PacCyXICHUI;
BOCIIPUMMYHUBOCTHIO K MATEMATHUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4ecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MAaTeMaTUYECKHE 3HAHUS B
MHTEpEecax 370pOBOr0 U OE€30MaCHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (370POBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U

OTHbIXa, peryJsipHas duznueckas aKTUBHOCTB); (bu3nyecKoro
COBEPILIECHCTBOBAHUS, npu 3aHATHUIX CIIOPTUBHO-03/10POBUTEIBHOM
JESITENIHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYJOJIO0US;, UHTEPECOM K
paznuuHbiM  chepaM  mpo(ecCHOHANBHOM  NEATENbHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW W €€ MPUJIOKECHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oyaymeir mpodeccun W pealr30BbIBATh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
FOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaT€MaTH4YeCKOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUIO HA MPOTSKEHUU BCEU JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMATHUYECKOW HAMPABICHHOCTH.

DKOJIOrM4YECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa JKOJOTUYECKUX MpodJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHWUW JUIsl peuieHus 3a7ady B
0o0JlacTH  OKpYyKalolled cpeabl, TUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYXKAIOUIEN CPEJIBL.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOW TPAKTHUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TaroB ¢
pPa3BUTUS U 3HAYUMOCTH I PA3BUTUS IIMBWIM3AIMU;, OBJIAJCHUEM SI3bIKOM
MaTreMaTUKH W MaTEMaTHYECKOW KYJIbTYpOHM Kak CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JIESITEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeIMeTa
«Maremaruka XapaKTEepU3yTCA OBJIAICHUEM YHUBEPCAILHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCcmeUsMU, YHUBEPCATbHbIMU PE2YIAMUSHBIMU OCUCTNEUIMU.



1)

Vuusepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneuusaiom

Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCo8 oOyuaowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYHCAIOWe20  Mupa;  npumeHenue  J102UHECKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie nornyueckue nenHCTBUS:

BBISIBJIISITh U XapaKTEpPU30BaTh CYIIECTBEHHBIE IPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHATHUH, OTHOIICHUNH MEXAY MHOHATUIMH; (POPMYIUPOBATH
ONpeAeNieHUs]  TMOHSATUM;  YCTAHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh, (QOPMYIHpPOBaTH M  MNPeoOpa3oBBIBATH  CYKICHHUS:
YTBEpAMUTENbHbIE W OTpULATENbHBIC, €AMHUYHBIC, YaCTHBIE M OOLIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M  H
npoTuBOpeursi B (akTax, JAHHBIX, HAOMIOJCHUSX M YTBEPKICHUSIX;
npenjaratb  KpUTEpPUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
ITPOTHUBOPEUHIL;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX M
VMHJIYKTABHBIX YMO3AKIOYEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKIAEHUHN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh API'yMEHTALIMIO,
IPUBOAUTH NPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus y4yeOHOW 3amayu (CpaBHUBATh HECKOJIbKO
BAapUaHTOB pEIlIeHUs, BBIOMpaTh Hauboyiee MOAXONAIUN € Y4ETOM
CaMOCTOSITEIIbHO BbIIETIEHHBIX KPUTEPUEB).

bazoBsie HCCICAO0BATCIbCKUEC ﬂCﬁCTBHHI

UCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENbCKIIT NHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIUBaTh  HCKOMOE M  JaHHoe, (OpMUPOBAaThH  THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITETTHHO CTTaHUPOBAHHBIH IKCIICPUMEHT,
UCCIICZIOBAHUE 10 YCTAHOBJCHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro
00bEKTa, SIBJIEHUS, NpOIEecca, BbIIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITETILHO (POPMYyNIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, MCCIEAOBAaHUSA, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000ILIECHHUI;



IIPOrHO3HUPOBATL BO3MOKHOC PA3BUTHUC IIPOLCCCA, a TAKIKC BbIJABUIATbH
IMPCAITIOJIOKCHUA O CI'0 Pa3BUTHUH B HOBLIX YCJIOBHAX.

Pabota ¢ undopmanueii:

2)

BBISIBJIATH J1€(ULUTH MHPOPMALMM, aHHBIX, HEOOXOAUMBIX Ul OTBETa
Ha BOIIPOC U AJIS PELICHMS 3a/1a4U;
BbIOMpaTh  MHGOpPMAIMIO W3  UCTOYHMKOB  PA3JIUYHBIX  THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
pa3IMYHbIX BUAOB U POPM IPEICTABICHUS;
CTPYKTYpUPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3iIMuHbIX (hopMmax,
WJUTIOCTPUPOBATh TpaduyecKy;
OLICHUBATh HaJEKHOCTh uH(pOopMaIuU 1o CaMOCTOSITENBHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

Vuueepcanonvie  KoMMyHukamuemnwvle Oeticmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCSL.
OO01uieHue:

BOCIIpUHUMATh U  (HOpPMYTUpOBATH CYXKACHHUA B COOTBETCTBHH C
YCIIOBUSAMM M LIENSIMU OOILIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUs B YCTHBIX U NMCBMEHHBIX TEKCTAX, JaBaTh IIOSCHEHUA I10
XOJly pELICHUS 33/1a4l, KOMMEHTHPOBATH IOJy4YECHHBIA PE3YJIbTaT;

B XOJI€ OOCYXIEHHMSI 337]aBaTh BOIIPOCHI IO CYILIECTBY 00CYXAaeMON TEMBI,
po0JIeMbl, pelIaeMon 3aJa4ut, BbICKA3bIBATh AU, HAIICJICHHBIE HA MOUCK
pELICHUs; COINOCTABJIATH CBOU CYXKICHUA C CYKICHUSIMU JPYTux
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh pasziIMuhe U CXOJCTBO IMO3UIUH; B
KOppeKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS;
IIPEACTABIATh  PE3yibTaTbl  pelIeHUs  3aJadd,  OJKCIEPUMEHTA,
UCCIICZIOBAHUS,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHIUBUTyaTbHON PaOOTHI IIPU PEIIEHNN YI€OHBIX 3a1a4; MPUHUMATh 11E71h
COBMECTHOW JICATEIHHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO COBMECTHOMN
paboThI, pactpeessITh BUABI padoT, JOTOBAPUBATHCS, OOCYXKAATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBATh B IPyNMoOBBIX opMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJIUHUPOBATh CBOM JIEHCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OIICHMBATh KA4Ye€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO KPHUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.



3) Yuusepcanvnvie  pecynamuenbvie Oeticmaus, obecneuusaiom
Gdopmuposarue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanus:

COCTaBIIAITh IUUIAH, AITOPUTM PELIECHUs 3a7]a4M, BEIOUpATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C YIETOM HOBOM HHGOpPMAIIHH.

CaMOKOHTPOJIb:

e BIAJECTh HaBBIKAMHU TIO3HABATEIBHOM peQIEKCHMM KaK OCO3HAHUS
COBEPIIIAEMBIX AEUCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJQJIETh CIIOCOOAMHU  CaMOMNPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yibTaTa pelieHus MaTeMaTUUEeCKOM 3a1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTLYT BO3HHKHYTh MpPU pPEUICHUU
3a/1ayd, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBHE pe3yJibTaTa IEJd M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JOCTHKEHUSI WM HEAOCTHXKECHHUSI PE3YJIbTaTOB NESITEIbHOCTH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Anredpa U Hayana MaTeMaTHYECKOTO aHAIM3a»
Ha YPOBHE CpEAHEro O0Iero oOpa3oBaHUs JTOJKHO OOECTeYuBaTh JOCTHUKEHHE
CIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KITIACC

Yucsia ¥ BBIYMCTICHUA

OnepupoBaTh MOHATHSAMHU: pPALMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAs U JAeCATUYHAs ApOOb, MPOLEHTHI.

Bemonuate  apudmernyeckue — omnepanuMM € palUMOHAIbHBIMU U
JNENCTBUTEIbHBIMU YUCIIAMHU.

BremonHsaTe npuOImKkEHHBIE BBIYUCICHUS, UCIIONB3Ys MPaBUa OKPYTJICHUS,
JeNlaTh IPUKUJIKY U OLEHKY pe3yibTaTa BEIUYNCICHUM.

OmnepupoBaTh TOHATUSMHU: CTEMEHb C IENBIM IOKa3aTeJeM; CTaHIapTHas
dopma 3anmucu JACUCTBUTEIBHOIO YHUCIA, KOPEHb HATYpPaJbHOM CTENEHU;
UCMOJIb30BaTh MOAXOISAIIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YUCEN JUIS PELICHHUS
NPaKTHYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX.

OmnepupoBaTh MOHATHSIMHU: CUHYC, KOCHHYC U TQHT'€HC MPOU3BOJIBHOIO YIJIa;
MCTIOJIh30BaTh 3aITUCh MTPOU3BOJILHOTO yIiIa yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE

b yHKITUN.



YpaBHeHus1 1 HEPaBEHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHANIbHOE, UPPALIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BoInonHATh 1peoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUW U perliarh
TPUTOHOMETPUYECKHE YPABHEHMUS.

BoimonHsaTe npeoOpa3oBaHus LENbIX, PAalMOHATIBHBIX U HPPALUOHATIBHBIX
BBIpQXEHUH W  pelmaTh OCHOBHBIE THUMBl  LEJIbIX, palUOHAIBHBIX H
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUSI MAaTEMaTUYECKUX 3a]ay
W 3a71a4 U3 pa3InyHBIX 00JIaCTel HAYKHU U PeabHOU KU3HU.

MogenupoBath peanbHbIE CHTyallUM Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPQ)KECHUS, YPAaBHEHMs, HEPABEHCTBA I10 YCIOBUIO 3a/ayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BaHUEM almnapaTa anreOpbl.

DYyHKIMU U TPAPUKHT

OmnepupoBaTh MOHATUAMH: (PYHKLHUSA, CIOCOOBI 3afaHusl (PYHKIIUH, 0OJIACTh
ONpEACIICHUs] U MHOXKECTBO 3HAYeHUW (PyHKIMHU, TpaduK (PYHKIUHU, B3aUMHO
oOpaTHble (QYHKIIUH.

OnepupoBaTh NOHATHUSAMU: YETHOCTH M HEUYETHOCTh (PYHKUUHU, HYIH
(YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBath rpadmku GyHKUUN JUIsl pelIeHUs] YPAaBHEHHM.

Crtpouth ¥ yuTaTh TpaduKu JUHEHHON (PYHKIIMH, KBAJAPATUIHOU (DYHKIIUHU,
CTETIEHHOM (PYHKIIMH C LEJBIM TOKa3aTesIeM.

Ucnonws3oBath rpaduku  (QyHKIMUM 1T  UCCICAOBAaHUS TMPOIECCOB M
3aBUCHMOCTEN MpU PEIICHUHU 3a7ad U3 APYruxX y4yeOHBIX IMPEIMETOB U peaslbHOU
’KU3HU; BbIpaXXaTh (POpMYyIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: TOCIENOBATEIbHOCTh, apudmernueckas U
reOMEeTpUYECKasi IPOrPECCHUH.

OnepupoBaTh TMOHATUSMH: OECKOHEYHO YOBIBArOU[asi TI'€OMETPUYECKAS
porpeccusi, cymma 0€CKOHEUYHO yOBIBAIOIIEH T€OMETPUYECKON MPOrPECCUU.

3ajaBarh NOCIEI0BATEILHOCTH PAa3IMYHBIMU CIIOCOOAMMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCUN JIJISI PEILICHUS
peaJIbHBIX 3a7]a4 MPUKJIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NMOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar s ONHMCAHMS
peaIbHbIX MPOLECCOB W SBJICHUN, MPHU PEUICHUU 3aJad M3 JIPYruX YYeOHBIX
IPEIMETOB.



OHGpI/IpOBaTI) IIOHATUAMMU: OIIpCACIICHHUC, TCOpCMa, CJIICACTBHC,
JOKa3aTCJIbCTBO.

11 KVIACC

Yuciia ¥ BBIYUCTICHUA

OnepupoBaTh MNOHATHUSAMM: HATypallbHOE, LEJIIOE YHUCJIO; HCIIONb30BATh
NPU3HAKU JIETMMOCTH LIEJIBIX YKCEII, Pa3JI0KEHHUE YKCIIa Ha TIPOCThIE MHOKHUTEIH
JUISl PELLICHMS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MTOKA3aTENIEM.

OmnepupoBaTh NOHATUAMM: JOrapudM UHCIa, JECITHUYHBIE U HATypasbHbIE
JorapuMal.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsATh  CBOMCTBAa CTENEHW I NPEeoOpa3oOBaHUSl  BBIPAKEHUI;
OIIEpUPOBATH IOHATUSAMM: IOKA3aTEIbHOEC YPaBHEHUE WM HEPABEHCTBO; peuIaTh
OCHOBHBIE THIIBI [I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoemonHsaTe npeoOpa3oBaHMs — BBIPAXKEHHM, CoOIEp)KalUUuX Jorapugmel,
OIEpUPOBATh MOHATHAMU: JIOTAPU(PMUUYECKOE YpPaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE THUIIBI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts pemenus mpocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS IPAKTUYECKUX 3a1a4.

Haxomuth pemeHnss npocTenux CUCTEM U COBOKYITHOCTEM palMOHAJIbHBIX
YPaBHEHUN U HEPABEHCTB.

MognenupoBath peanbHblE CHUTyallUM Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHMs, HEPABEHCTBA W CHUCTEMBbI II0 YCJIOBHIO 3aJa4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C HCIIOIb30BAaHUEM alllapara aireopsl.

DyHKUMU U TPaPUKHU

OnepupoBaTh  MOHATUSAMHU: NEpUoAHYECKas  (DYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (QYHKIIMH, TOYKH OJKCTpeMyMma (YyHKUIWH, Haubombllee W
HauMEHbIlIee 3HAuY€HUsA (QYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HUX JUIA
MCCIeI0BaHUs (PYHKIMH, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATUAMH: TpadUKU MOKA3aTENIbHOM, JorapugmMuieckon u
TPUTOHOMETPUYECKUX (PYHKIMI; U300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U
UCIIONIb30BAaTh I PEUICHNs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TrpadUKH JMHEHHBIX YpaBHEHHI
Y WCIIOJB30BATh UX JJISl PELIEHUSI CHCTEMBI JINHEMHBIX YPaBHEHHU.

Hcnonb3oBath rpaduku (QyHKUMHA JUIS  HCCIENOBaHHUS IMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX Y4E€OHBIX AUCIUIUIMH.

Havana maTteMaTH4eCKOro aHajaus3a



OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; IPOU3BOAHAS (DYHKIINH;
UCMOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICI TPOU3BOAHON JIJIsl PELICHMUSI
3a/1a4.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, HACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPahUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JII HAXOXKJECHUS HAWIY4IEro peuieHus B
IPUKIAIHBIX, B TOM YHUCJIE COLMAIIBHO-D)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: TepBOOOpa3Has MW  HUHTErpaj; TMOHUMATh
reOMEeTPUYECKUN U PU3NIECKUI CMBICIT UHTErpaa.

Haxonute mepBoOOpa3Hble AJIEMEHTApPHBIX (PYHKIIMI; BBIUKCISATH WHTErpal
no ¢popmysne Herorona—JleitoHuna.

Pemars mpukiiagHeie 3agadv, B TOM YHUCIE COLMAJIbHO-KOHOMHUYECKOIO M
(u3nyecKoro xapakrepa, CpeiCTBaMU MaTeMaTUUECKOIO aHAIU3A.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
MHoecTBa pallMOHAJIBHBIX U
1 . P 14 1 bu6moreka [JOK
JIECTBUTENBHBIX YKce. PalionanbHbie https://m.edso0.ru/1568aba3
YpaBHEHHS U HEPABEHCTBA
) @ynkuuu 1 rpapuku. CTeneHsb ¢ 1ebIM 6 bu6mmorexa IIOK
1oKa3aTesieM https://m.edsoo.ru/1568aba3
3 ApupMeTHuecKkrii KOpeHb N—0il CTEIEHHU. 18 1 bubmorexa [IOK
UpparmonansHbie ypaBHEHHUS U HEPaBEHCTBA https://m.edsoo.ru/1568aba3
dopmyibl
4 UTOHOMETpUU. T pUrOHOMETPUUECKHE 22 1 bubmorexa [JOK
P P Ip p https://m.edso0o.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOrPECCUU 5 brbmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS 3 1 bubmmorexa [IOK
3HAHUHI https://m.edso00.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbIe)
Konrpoasbnsie | IlpakTuyeckue
n/n NMporpaMmmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
CrereHb ¢ paliMoHaIbHBIM MTOKA3aTEJIEM.
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1 bubmorexa [TOK
YHICIA. https://m.edsoo.ru/f11c4afd
YpaBHEHHS ¥ HEPABEHCTBA
Jlorapudmuaeckas KIS
2 HOFapI/IgMI/IquKI/Ie (by:BI]{leHI/IFI " 12 bu6mmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
TpuronoMmerpuueckue QyHKIHH H KX
3 r paq)HKH T II:/)IFOHOMCT ngecine 9 1 bubmorexa [JOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6moreka [JOK
4 IT Nl 5 24 1
POUSBOIHA, LIPUMEHEHHE HPOHSBOAHOA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 4 9
HTCTPATL I ET0 HpHMerert https://m.edsoo.ru/f11c4afd
. bubmmorexa LIOK
0 CHeTeMbl ypaBHeHHi 12 L https://m.edsoo.ru/f11c4afd
bubmioreka [IOK
7 H 6
STYPAIIBHBIC H HEble Huena https://m.edsoo.ru/f11c4afd
[ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIUS bubmoteka [JOK
8 N 18 2
3HAHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
] T " BbI
J:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()ba[:())lsa:enbnble
padoThI padoThI
pecypchbl

MHo)k€eCTBO, OIepaluy Hal

1 MHOXKeCTBaMu. J[uarpamMmer 1 bubmioreia LTOK

. https://m.edsoo.ru/746d5dce

Oiinepa—BenHa
PanmonanbHbie yncna.

5 OOBIKHOBEHHBIC U T1ECATUYHBIC 1 bu6mmoreka [JOK
IpoOu, IPOLEHTbI, 0ECKOHEUHbIE https://m.edso00.ru/be888093
MEPUOUYECKUE TPOOH
ApudmeTrueckue orneparmu ¢

3 paloHATLHBIMU YHCJIAMU, 1 bubmioreka [IOK
npeoOpa3zoBaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUN
[Ipumenenue apoOeit ¥ MPOLIEHTOB

4 JUISL peLIeHUs TPUKIIAAHBIX 33124 U3 1 bubmmorexa [IOK
pPa3JIMUHBIX OTPACIIECH 3HAHUI U https://m.edsoo.ru/44dd1046
peanbHON KU3HU
[Ipumenenue npoGeit ¥ NPOLIEHTOB
JUISL pelIeHUs TPUKIIaAHBIX 3a1a4 U3 bubmotexa [JOK

5 . . 1
Pa3JIMYHBIX OTPACIICH 3HAHUI U https://m.edso0.ru/d99d8c74
peanbHOMN KU3HU

6 JelicTBUTENBbHBIE YUCIIA. 1 bubmotexa [JOK
PannonanbsHble U HppALIMOHAIIBHBIE https://m.edso0.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmMeTnueckue orepaiuu ¢

bubmoteka [JOK

7
NEUCTBUTENLHBIMHU YU CIAMU https://m.edsoo.ru/a97a12d9
[IpuGamkEHHBIEC BEIYUCIICHUS,

8 npaBHna OKPYIJIEHUS, IPUKUIKA U bubmorexa HOK

p py » IPHKHA . https://m.edso0.ru/cb723fbd
OLIEHKa pPe3yNbTaTa BEIYMCICHUN

9 ToxaecTBa U TOXKIECTBEHHBIE bu6mmoreka [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHeHNE, KOPEHb YPABHEHUS bubmorexa HOK

p » KOp yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, pellieHre HepaBeH CTBA Bubmiorexa HOK

p P p https://m.edso00.ru/50bdf26d
bubmoteka [JOK

12 M

CTOM HHTCPBATIOB https://m.edsoo.ru/775f5d99
Pemenue nenpix u 1poOHO-

13 AIMOHAJILHBIX VDABHEHUN U bubmorexa LIOK
patl yp https://m.edsoo.ru/6ec7al07
HEPaBCHCTB
KonTtponbnas pabora o reme
"MHOXeCTBa pallMOHAIILHBIX U

14 E€UCTBUTENbHBIX YHUCEIT bubmotexa IIOK
A ' https://m.eds00.ru/1914a389
PanmonansHbIC YypaBHEHUS U
HEpaBEHCTB"

DyHKIHSA, CIIOCOOBI 3aJaHUS
15 b y:I{KEIlHH Bzanmno 06J1 aTHLIE bubmorexa HOK
Y ' P https://m.edso0o.ru/226eeabf
byHKIIMN
I'paduk pyaxknuu. Odacts
padpuic dymiu . bu6moreka [JOK
16 OIPE/CIICHHUS 1 MHOYKECTBO 3HaUCHUH

¢bynkuu. Hymu dyHKImm.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
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[IpoMekyTKH 3HAKOIIOCTOSHCTBA

17 YérHble u HeU€THBIE PyHKUIUU Bu6morexa LIOK
https://m.edsoo.ru/ff4564ad
CrerneHb ¢ LENbIM OKa3aTeIeM.
18 CranmaptHast popma 3anmucu bubmmorexa [IOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENHLHOT O YHCIIa
Hcnonp3zoBanue noaxoasieit GopMsl
19 3aIUCH IEW CTBUTENBLHBIX YHUCET IS bu6mmoreka [JOK
pelIeHus MPaKkTUYeCKUX 3a1a4 U https://m.edsoo.ru/6eadc6fl
IPEACTABICHUS JaHHbBIX
Crenennast GyHKIUS ¢ HATYyPATbHBIM
20 U 1eNbIM l'IO(Il(ZSaTIéJIeM. Eé }cq];oﬁcma u bu6amorexa [IOK
https://m.eds00.ru/3f25a047
rpaduk
21 ApudmeTnueckuil KOpeHb bu6mmorexa LIOK
HaTypaJbHOHN CTEEHU https://m.edso0.ru/d82c36d4
29 ApudmeTnueckuii KOpeHb bubmotexa [JOK
HAaTypaJlbHON CTEIIEHU https://m.edsoo.ru/fe7fc4db
93 CBoiicTBa apuPMETHUECKOTO KOPHS bubmotexa [JOK
HaTypaJibHOHN CTEEHU https://m.edso00.ru/d0f0b260
24 CBoiicTBa apuPMETHUECKOTO KOPHS bubmuorexa [JOK
HaTypaJIbHON CTEIIEHU https://m.eds00.ru/c3389865
o5 CBolicTBa apu(PMETHUECKOTO KOPHS bubmuorexa [IOK
HaTypaJIbHOM CTENEeHU https://m.edsoo.ru/444c4b9c
26 JeiicTtBus ¢ apupMeTHIeCKUMU bubmuoreka LIOK
KOPHSIMU N—OM1 CTeneHun https://m.edsoo.ru/54b815c5
97 JleiicTBuUs ¢ aprupMETHIESCKUMH bubmmorexa [IOK
KOpPHSIMU N—OW CTENEHU https://m.edso00.ru/83105a0e
28 JeiicTBus ¢ apupmMeTHIeCKUMU bu6mmorexa [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
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KOpPHSIMHU N—OM CTENEeHU

https://m.edsoo.ru/2ablc7bc

JleiicTBuUs ¢ aprudMETHIESCKUMH bubmmoreka [IOK
29 .
KOpHSIMHU N—OH CTENeHu https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupMeTHIECKUMU bubmotexa [JOK
KOpHSIMU N—OH CTEIEeHU https://m.edsoo.ru/8a5ada51
Pemenne nppannoHanbHbIX bubmmorexa [IOK
31 .
YPaBHEHHI U HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenne nppanmonaibHbIX bubmuorexa [IOK
YPaBHEHHI U HEPABEHCTB https://m.edso00.ru/9362fea9
33 Pemenne nppannoHanbHbIX bubmuorexa [IOK
ypaBHEHUM U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemienne nppanmoHaibHbIX bubmotexa [JOK
ypaBHEHHI U HEpaBEHCTB https://m.edsoo.ru/de7ca33e
35 Penienne nppannoHanbHbIX bubmmorexa [IOK
YPaBHEHHI U HEPABEHCTB https://m.edso00.ru/87e5e52d
36 CaoiicTBa 1 rpaduK KOpHS N-0i bubmotexa [JOK
CTENEeHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa 1 rpaduk KopHs N-oi bubmuotexa [JOK
CTEIEHU https://m.edso0.ru/5f29b9hb5
KonTtponbshas paborta o reme
"ApudmeTndeckuit KOpeHb N—oi bubmmorexa [IOK
38 crenenu. MppamonanbHbie https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
39 Cunyc, KOCHHYC ¥ TAHT€HC YHCIIOBOT'O bubmmorexa [IOK
apryMeHTa https://m.edso00.ru/5f605ed0
CuHYyC, KOCUHYC U TaHT€HC YUCIIOBOIO bubmuoreka LIOK
40
aprymeHTa https://m.edsoo.ru/ec9f4d78
41 APpPKCHUHYC, apKKOCUHYC U apKTaHT€HC bubmmorexa [IOK



https://m.edsoo.ru/2ab1c7bc
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YUCJIOBOTO apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCHHYC, apKKOCHHYC U apPKTAaHT€HC

bubmoteka [JOK

42
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronome ecKast OKPY>KHOCTb,
43 orlf Hc: :n;\:{:: I";“IqI/II‘OH;z)Mef quHeCKTI/fx butmmorexa [IOK
peA . p p https://m.edsoo.ru/6df195a0
(YHKIHIA 9UCIOBOTO apryMeHTa
TpuroHoMmerpudeckas OKpy>KHOCTb,
44 oIpeneseHre TPUTOHOMETPHUECKUX butmmorexa [IOK
e . p p https://m.edsoo.ru/6b61c578
(YHKIMI YU CIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE bubmotexa [JOK
hopMyIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE€ TPUTOHOMETPUYECKHUE bubmuorexa [IOK
hopMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmotexa [JOK
hopMyITBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHUE bubmoteka IJOK
(bopmyb https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubmmorexa [IOK
TPUTOHOMETPUUYECKHUX BbIpaK CHUI https://m.edso0.ru/e248c5fc
[IpeobpazoBanue bubmmoreka LIOK
50 .
TPUTOHOMETPUUECKUX BbIPAXKECHUI https://m.edso0.ru/09ba5b3d
51 [IpeobpazoBanue bubmmorexa IIOK
TPUTOHOMETPUYECKHUX BBIPAKECHUN https://m.edso0.ru/1f4655da
59 [IpeoOpazoBanue bubmmorexa [IOK
TPUTOHOMETPUYECKUX BbIPAKECHHU I https://m.edso00.ru/76ce9958
53 [IpeobpazoBanue bubmuoreka LIOK
TPUTOHOMETPUUYECKUX BBIPAXKECHUI https://m.edso00.ru/8fa598b5
54 Penienrie TpUroHOMETPUUYECKUX Bbu6moreka [JOK
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ypaBHEHHI https://m.edsoo.ru/6baefel9
55 Penienrie TpUroHOMETPUUYECKUX bubmmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/a1f8d141
56 Pewienne TpuroHOMeTpUUECKUX bubmotexa [JOK
YpaBHEHHI https://m.eds00.ru/65a0f2d0
57 Pemenne TpuroHomMeTpuueCcKux bubmmorexa [IOK
YpaBHEHUI https://m.eds00.ru/0d8a770d
58 Pemenune TpuroHOMeTpUYECKHUX bubmmoreka LIOK
YPaBHEHU I https://m.edsoo.ru/cec28774
59 Penienne TpuroHOMETPUYECKUX bubmuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/e6eec650
O60061enune no remam "OCHOBHbIE
OHOME eckue Qo .
60 ;py;ioioh:aezpp;zecip;eq) e bubmorexa [TOK
P P . https://m.edsoo.ru/ae44ac4c
ypaBHeHus"/Bceepoccuiickas
poBepoyHas paborta
KonTtponbHas pabora o reme
"®o OHOME .
6L | Tpwonoverpmcce Eatmmorera LIOK
P P . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bceepoccuiickas
npoBepodHas pabota
ApudmeTnueckas 1 reomMeTpudecKas
62 nporpeccun. Mcnons3oBanue bubmuorexa LIOK
IIPOrPECCUU JUIsl PELIEHUs peallbHbIX https://m.eds00.ru/d3666918
3aJ1a4 MPHUKIaJHOT O XapaKTepa
beckoneuHo yObIBaroIas
bu6moreka [JOK
63 reoMeTpudeckas nporpeccus. Cymma

0ECKOHEYHO yOBIBAOIICH

https://m.edsoo.ru/1cbf72bl
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reOMETPUYECKON TPOrPECCUH

64 Dopmyiia CI0KHBIX IPOIEHTOB 1 bubmmorexa LIOK
pMY pott https://m.edsoo.ru/538fc437
bu6moreka [JOK
65 ()] 1
OPMYId CHOXHBIX HIPOUCHTOB https://m.edsoo.ru/c2627eca
OO0o00611eHe, cucTEMAaTH3aIUsl 3HAHUH
66 3a KypcC aJireOpsl U Hayall 1 Bubmorexa LJOK
P P https://m.edsoo.ru/33e6629¢
MaTeMaThudyeckoro aainusa 10 kiacca
bu6mmoreka [JOK
67 " §) 1
TOTOREH SORIPOIBEER PEDSEE https://m.edso0.ru/188bbf6c
O000111eHM e, cUCTEMAaTH3ALMs 3HAHUH
68 3a Kypc ainreOpbl ¥ Haval 1 bubmorexa TIOK
V. https://m.edsoo.ru/49f1b827
MaTeMaTHueckoro agaiausa 10 kimacca
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 CrerneHb ¢ paliuOHAJIbHBIM 1 bubmmorexa [IOK
1oKazaTeaemM https://m.edso00.ru/a52939b3
bubmioreka [IOK
2 7 1
Cofictsa creneii https://m.edsoo.ru/ff601408
[Ipeobpa3zoBanue BbIpaX)eHUH, bub6mmorexa IIOK
3 1
COJIepKalllMX palOHAJIbHbIE CTEIIEHU https://m.edso00.ru/3d87e248
4 [IpeoOpa3zoBaHuEe BBIpAKCHHIA, 1 bubmmorexa [IOK
CoJleprKallliX palioHaJIbHbIE CTEIIEHU https://m.edsoo.ru/343c6b64
[IpeobpazoBaHue BbIpaX]KeHUH, bubmmorexa LIOK
5 1
COZEpKAIMX PALIMOHAJIBHBIE CTEICHU https://m.eds00.ru/4064d354
5 ITokazaTenbHbIE YpaBHEHUS U 1 bu6mmoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [loka3aTenbHble ypaBHEHUS U 1 bubmmorexa [IOK
HEpPaBEHCTBA https://m.edso00.ru/3d408009
IToka3aTenbHble ypaBHEHUS U bubmmoreka LIOK
8 1
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokazaTenbHbIE YpABHEHUS U 1 bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3aTenbHble ypaBHEHUS U 1 bubmuorexa LIOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [Toka3arenbHast pyHKIHUS, €€ CBOMCTBA 1 bubmoteka IJOK
u rpadux https://m.edsoo.ru/85bc8132
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KontposnbpHas pabora o reme
"CreneHs ¢ palliOHAIbHBIM

12 nokasareneM. [lokazaTenbHas bubmorexa [OK
https://m.edsoo.ru/58e8e2f2
¢byukuwmst. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"
bu6mmoreka [JOK
13 Jlorapuu uicia https://m.edso0.ru/3e3230d4
14 JlecsaTU4HBIEC U HATYyPAJIbHBIE bubmmoreka LIOK
Jorapu (pmbl https://m.edsoo.ru/lea72162
15 [IpeoGpa3zoBaHue BEIpAKCHHI, bubmmorexa [IOK
coJiepXKaIuX Jorapupmbl https://m.edsoo.ru/da48154c
16 [Ipeobpa3zoBanue BbIpaXeHUH, bubmuorexa LIOK
coJepKaIuX Jorapumbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBanue BbIpaX)eHUH, bu6mmorexa LIOK
coJiepXKaIux Jorapupmbl https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BEIpAKECHUIA, bubmotexa [JOK
coJiepXKaIrX Jorapupmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckrue ypaBHEHUS U bubmotexa [JOK
HEPAaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapupmuyeckue ypaBHEHUs U bubmmoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmudeckue ypaBHEHUS U bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuyeckas GyHkims, e bubmmorexa [IOK
CBOICTBa U rpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapupmudeckast GyHKIHs, €€ bu6mmorexa [IOK
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CBOMCTBa U rpauk

https://m.edsoo.ru/9d102051

o5 Tpuronomerpuyeckue QyHKIIUH, UX bubmmoreka [IOK
cBolcTBa U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckrne QyHKINU, UX bubmotexa [JOK
CBOMCTBA M rpauKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue QyHKIUU, UX bubmmorexa [IOK
cBolcTBa U rpaduKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKIUU, UX bubmmoreka LIOK
28 .
CBOMCTBA U rpauKu https://m.edsoo.ru/24ab3c53
29 IIpumepsl TPUTOHOMETPUUECKUX bubmuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUYECKUX bubmuoreka IIOK
HEpaBEHCTB https://m.edso0.ru/0c837397
31 ITpumepsbl TPUTOHOMETPUUYECKUX bubmmorexa [IOK
HEPaBEHCTB https://m.edso0o.ru/e6e1901f
39 [Ipumepsl TPUTOHOMETPUUECKUX bubmmorexa LIOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTtponbeHas pabora 1o reme
"Jlorapumudeckas GyHKIHS.
Jlorapupmuyeckue ypaBHEHUs U
33 Hepalfqu;TBa.TpI/IrOI}{IgMeTqueCKHe bubmioreia LIOK
https://m.edso00.ru/10130727
(YHKIIUY U UX
rpaduku. TpUuroHoMeTpuyecKue
HepaBeHCTBA"
bu6mmoreka [JOK
34 Henpepeipibic dynicuiit https://m.edso00.ru/403bfb0d
35 MeTon HHTEpBAJIOB AJIsl PEIICHUS bubmmorexa [IOK

HEpPaBEHCTB

https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

36 Meron HHTEpBAJIOB AJIs PELICHUS bubmuorexa LIOK
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6mmoreka [JOK
37 IT
POH3BOAIAS PYHKLLIH https://m.edsoo.ru/0731ad3d
bu6moreka [JOK
38 IT
POH3BOAHAS pYHKLUHH https://m.edso00.ru/723dd608
39 I'eomerpuyeckuii u pusnueckuit CMbICI bubmmorexa [IOK
MPOU3BOIHOM https://m.edsoo.ru/6c8d36ff
I'eomerpuyeckuii U GU3MIECKUI CMBICIT bubmuorexa [JOK
40 .
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
. bu6mmoreka [JOK
41 IT
POH3BOAIHBIC DIIEMEHTAPHBIX (pYHKLUMH https://m.edsoo.ru/c7550e5f
bu6moreka [JOK
42 IT i
POH3BOIHEIC SICMCHTAPHBIX (YHKIIHH https://m.edsoo.ru/14ab3cdb
[IponsBoaHas CyMMBl, IPOU3BEAEHUS, bubmmorexa [IOK
43 .
9acTHOTO (YHKIIHA https://m.edsoo.ru/c12a0552
44 [IponzBoaHast CyMMBI, TPOU3BEIECHUS, bu6mmoreka LIOK
4acTHOTO (YHKIMHA https://m.edso00.ru/d598f201
45 [IpousBoaHast CyMMBbl, IPOU3BEACHUS, bubmmorexa LIOK
4acTHOr O (YyHKLMH https://m.edsoo.ru/1de34d4d
IIpumeHeHrEe MPOU3BOAHOMN K
46 UCCIICIOBAaHUIO QYHKIIUN Ha bubmorexa [JOK
A YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne npon3BOIHON K
47 WcciIenoBaHui0 GyHKIIUN Ha bubmorexa [JOK
i https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U 9KCTPEMYMBI
48 [IpumeHeHnne npor3BOIHON K bubmmorexa [IOK

UCCIeIOBaHNIO QYHKIMN Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTB U OKCTPEMYMBbI

IIpumeHeHre TPOU3BOAHOMN K

49 WCCIeNOBaHUI0 QYHKIIUN Ha bubmiorexa LTOK
a YHKIL https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTD M DKCTPEMYMBI
Haxoxnenne HanOombIIETO U
50 HaUMEHBILIEro 3HauYeHUs] PYHKIIUU Ha br6amorexa [IOK
YHEI https://m.edsoo.ru/fac78f05
oTpe3Ke
Haxoxnenne HanOoIbIIEro 1
51 HAaWMEHBIIEro 3HAYeHUs PYHKITUU Ha bubmmorexa HOK
Y https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOIbIIETO U
52 HaWMEHBIIIET0 3HAYeHHs (YHKITUU Ha bubmorexa HOK
i https://m.edsoo.ru/cffch7e5
OTpe3Ke
Haxoxnenue HanOoNbIIErO U
53 HaWMEHBIIIETO 3HaYeHHs (PYHKIIUU Ha bubmmorexa [JOK
YHEI https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnerne HanOOIbIIErO U
54 HaWMEHBIIIETO 3HAYCHHs (PYHKITUU Ha bubmorexa LIOK
y https://m.edsoo.ru/ad15000e
oTpe3Ke
Haxoxnenne HanOoIbIIETO U
55 HAaWMEHBIIIEro 3HaAYeHUs PYHKITUU Ha bu6amorexa [IOK
yHKH https://m.edso0.ru/86adchfd
OTpe3Ke
IIpumenenne nponu3BOIHON AJIs
HAXOXKJICHUS HAWTYYIIEro PeIieHs B
56 MIPUKIIAAHBIX 3aa9ax, I bubmorexa HOK
p ’ https://m.edso0.ru/13205d80
OTIpPEEICHHsI CKOPOCTH TIpoliecca,
3a1aHHOT0 (HOPMYJIIOH MK TpaduKOM
o7 KontponeHas paborta mo reme bubmuotexa [JOK
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"IIponsBonnas. IIpumenenue

https://m.edsoo.ru/f8ed5f99

MpOU3BOTHON"
58 [TepBoobpa3znas. Tabmuma bu6mmorexa LIOK
nepBoo0pa3HbIX https://m.edsoo.ru/d777edf8
59 [TepBoobpa3znas. Tabmuma bubmotexa [JOK
1epBoo0pa3HbIX https://m.eds00.ru/30c3697b
60 WHrerpain, reoMeTpudeckuil u bubmmorexa [IOK
(bU3HYECKUI CMBICI HHTErpajia https://m.eds00.ru/391272c9
61 WHrerpai, reoMeTpu4ecKkuil u bubmmoreka LIOK
(bu3nYeCcKuil CMbICI UHTErpaa https://m.edsoo.ru/d359fb5f
62 HuTerpan, reomeTpudeckuii u bubmuorexa [IOK
(bU3HYECKUI CMBICII HHTErpajia https://m.edso0.ru/07eb464b
63 Brruucnenue unrerpana o gopmye bubmorexa [JOK
Herotona—JleitOnuma https://m.edsoo.ru/b9b225c3
64 Brrancnenne naTerpana mo popmyine bubmorexa [IOK
Herorona—Jlelionuna https://m.edsoo.ru/b800deb4
65 Brraucnenue unrerpana mo gopmyse bubmotexa [JOK
Herotona—JleitOnuma https://m.edsoo.ru/f5eed075
66 Brrancnenne naTerpana mo popmymne bubmuotexa [JOK
Herorona—Jleit6Huna https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX ypaBHEHUN Bubmorexa [OK
https://m.edsoo.ru/b648235a
68 CucreMbl TMHEHHBIX ypaBHEHHUI bubmmorexa [IOK
https://m.edsoo.ru/5ab83864
Pemenne npuk
69 IIOMOIILIO fncfef:ib;;;z;ili bubmorexa HOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemienne npukiiagHbIx 3a/1a4 ¢ bubmotexa [JOK
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MOMOUIBIO CHCTEMbI TUHEHHBIX
ypaBHEHUM

https://m.edsoo.ru/aa5962el

Cucremsl 1 COBOKYITHOCTH ILICJIBIX,
palOHAJIBHBIX, HppalliOHAJIbHBIX,

bu6moreka [JOK

& MMOKAa3aTeNbHBIX, JIOTapU(HMUYECKIX https://m.eds00.ru/48190472
ypaBHEHHI U HEPaBEHCTB
CucreMbl U COBOKYITHOCTH IIEJIBIX,

79 palMOHAIBHBIX, HPPALMOHAIIBHBIX, bubmmorexa LIOK
IIOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHHI U HEPABEHCTB
CucreMsbl ¥ COBOKYITHOCTH IIEJIBIX,

73 palOHaIbHbIX, UPPALMOHAJIbHBIX, bu6mmorexa IIOK
ITOKa3aTeNbHBIX, JIOrapu(HMUYSCKIX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH IIEJIBIX,

74 palMOHAIBHBIX, UPPALMOHAIIBHBIX, bubmmorexa LIOK
MOKa3aTeNIbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHHI U HEPABEHCTB

75 Hcnonbp3zoBanue rpaduKoB GyHKIIHMA bubmmorexa LIOK
JUISL pEIIeHUs] YPaBHEHUH U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonbs3zoBanue rpa¢pukoB QyHKIUI bubmmoreka LIOK
JUIS pELICHUS YPAaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
IIpumeHeHre ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEILECHUIO

77 MaTEMAaTHUYECKUX 3aa4 U 3a7a4 U3 Bubmorexa HOK

. https://m.edsoo.ru/ca878deb
Pas3IMYHBIX 00JIaCTel HAyKHU U
peanbHON KU3HU
78 KonTponpsHas pabora 1o teme bubmorexa [JOK

https://m.edsoo.ru/471c735b
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"MHTerpan u ero npuMeHeHUsl.
Cucrembl ypaBHeHH"

79 HatypaspHble U 11enble uncia B 3a/1a4ax bu6mmorexa LIOK
U3 peabHON KU3HU https://m.edsoo.ru/3ceel327
80 HartypanpHble 1 Lenble 4uciia B 3aaa4ax bubmmorexa LIOK
U3 pearbHOU KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbeHble 1 enble yncia B 3aj1a4ax bubmmorexa [IOK
U3 peajibHOU KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku A€IMMOCTH 1IEJIBIX YU CEIl bu6amorexa [IOK
https://m.eds00.ru/51696a67
83 [Ipu3HaKu AETUMOCTH IENIBIX YHCEeIl bubmiorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKK AETUMOCTH IIENIBIX YHCEIl brbmioreia LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHue, 0600MIICHNE, bu6mmoreka [JOK
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS https://m.edso00.ru/0312cf8c
86 [ToBTOpenue, 06001ICHME, bu6moreka [JOK
CUCTEMATH3alUs 3HAaHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, o0ob1IeHME, bubmmorexa [IOK
CUCTEeMAaTH3allus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 0600IIeHNHE, bubmioreka [IOK
CHCTeMaTH3allusl 3HAaHUH. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, o0ob1IEeHME, bub6mmorexa IIOK
CUCTEMaTH3allHsl 3HAHUW. Y pPaBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHnue, 06001ICHHE, bubmmorexa [IOK
cucTeMaTHh3alus 3HaHuil. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpeHue, 0600IICHNE, bu6mmoreka [JOK

cucTemaTu3anus 3HaHui. HepaBeHcTa

https://m.edsoo.ru/a86014el
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92 [ToBTOpenue, 0600MICHNHE, bu6mmoreka [JOK
cucTemMaTH3anus 3HaHuii. HepaBeHcraa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 0600MIICHNHE, bu6moreka [JOK
cucTemaTu3anus 3HaHui. HepaBeHcTa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, o6odIIEHNE, bubmmorexa [JOK
cucrteMaru3anus 3HaHuii. HepaBencrea https://m.edsoo.ru/c3d4b282
[ToBTOpenue, o0ob1IeHME,
95 cucreMaTu3anus 3HaHui. CUCTEMBI bubmmorexa [IOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHH I
[ToBTOpenue, 0600MIICHNME,
96 cucTeMaTu3anus 3HaHui. CHCTEMBbI bubmorexa [TOK
. https://m.edsoo.ru/a012476d
ypaBHEHUI
97 [ToBTOpEHuUE, 0000MICHHE, bubmorexa [IOK
cucTeMatu3anus 3HaHu. OyHKIU https://m.edsoo.ru/d620c191
98 [ToBTOpeHue, 0600IICHNHE, bu6mmoreka [JOK
cucTeMaTtu3anus 3HaHuil. OyHKINU https://m.eds00.ru/7017196f
bubmioreka [IOK
% Hrorosas konTpoNbHA padoTa https://m.edso00.ru/513c9889
bubmioreka [IOK
100 Hrorosas koHTpoJbHas paboTa https://m.eds00. /2276973
OO0o006111eHM e, CUCTEMATH3aIUs] 3HAHUH
101 3a Kypc anreOpbl ¥ Haval bu6mnoreka [JOK
MaTreMaTudeckoro aHaiamusa 10-11 https://m.edso00.ru/3330f7ef
KJIACCOB
O000111eHE, cUcTEMAaTH3aLUs 3HAHUH
102 3a Kypc ayireOpbl ¥ Havyasl bubmotexa [JOK

MareMatuueckoro agaiamsa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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