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MNOSACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma yueOHOTO Kypca «AJjredpa M Hayajla MaTeMaTH4eCKOro aHAJIU3a»
6azoBoro ypoBHs ais oOywaromumxcs 10 —11 kimaccoB paspaboraHa Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa cpexHero oomiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, NPEABIBISIEMbIX K MaTeMaTHYECKOMY O00pa30BaHUIO, U
TpaIUIMiA pOCCHUICKOro oOpa3oBaHus. Peanmuzamust mporpaMMbl  00ECIEUYHMBAET OBJIAJICHUE
KIIFOYCBBIMU  KOMIICTCHIUUAMHA, COCTABJIAIOIIMMU OCHOBY MJIA CaMOPA3BUTHA MW HCHOPCPBIBHOI'O
o0pa3oBaHus, LEIOCTHOCTh OOMIEKYJbTYPHOTO, JMYHOCTHOTO W TIO3HABATEIHBHOTO Pa3BUTHUSA
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajza MaTeMaTH4YeCKOTO aHajau3a» SBISETCd OJHUM U3 HauboJsiee
3HAYUMBIX B MpOrpamMMme CTapuieil MIKOJbI, MOCKOJBKY, C OJHON CTOPOHBI, OH 00€CIeYHBaECT
MHCTPYMEHTAJIbHYIO 0a3y Ul U3y4eHMsI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYroil CTOpPOHBI,
dbopMupyeT JIorMueckoe M aOCTpaKTHOE MBIIIJICHHE Y4YalluXcs Ha YpPOBHE, HEOOXOAMMOM JUIs
OCBOEHHUSI KypcOB HH(OpPMATUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH. B pamkax maHHOTO
Kypca ydJaluecs: OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas popMynupyer
CBOM JIOCTHKEHHS B MaTeMaTu4yeckoil popme.

Kypc anreOpsl m Hauyanm MaTeMaTHMYECKOTO aHalM3a 3aKiIaJlbIBa€T OCHOBY JJIsl YCIELIHOTO
OBJIaJIEHUS 3aKOHAMU (DU3MKH, XUMHUH, OUOJIOTUH, IOHUMAHUSI OCHOBHBIX TEHJIEHIUN SKOHOMUKU U
0OLIECTBEHHOM KM3HH, MMO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCMOJb30BaTh MX B TMOBCEAHEBHOW XW3HU. B Toxke BpeMs OBiajieHHE
aOCTpakTHBIMM M JIOTUYECKH CTPOTUMHU MaTEeMAaTUYECKUMHU KOHCTPYKIUSIMU pa3BUBAET YMEHHE
HaXOJHUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTH YTBEPKJIEHUS, HCIIOJIb30BaTh 0000IIEeHIE U
KOHKpEeTH3allMlo, a0CTparupoBaHUE U aHANOTHIO, (OpMHpYeT KpeaTUBHOE U KPUTHUYECKOE
MblieHre. B xone u3ydenusi anreOpbl M Hayal MaTeMaTHYeCKOro aHald3a B CTaplled IIKoje
y4aluecs MOJIy4aroT HOBBIM ONBIT PEUICHUs NMPUKIAIHBIX 3a/1ad, CaMOCTOSITEIBHOTO MOCTPOCHHUS
MaTeMAaTHYECKUX MOJIENEeN peaJbHbIX CUTyallMd W MHTEPIPETAlUU IOJYYEHHBIX pELICHUN,
3HAKOMATCA C MPUMEPAMH MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIMMHUCS MATEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYuTENbHBIM BOCHHTATENIbHBIM MOTEHLMAJIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI Marepual, CIoCOOCTBYIOIIUN (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cnenuduky ydyeOHOW MeATeIbHOCTH, TpeOyIolel CcaMOCTOATEeIbHOCTH, aKKypaTHOCTH,
MPOJAOKUTENIbHOM KOHLIEHTPAM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJyYE€HHBIN PEe3yJIbTar.

B ocHoBe Mmeronmuku oOydeHHs anreOpe M HauyalaM MAaTeMaTHYEeCKOro aHalM3a JICKUT
JeSITEeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

CrpykTypa Kypca «Anrebpa M Hayajlla MaTeMaTUYECKOTO aHalIM3a» BKIIOYAET CIETYyOLINe
CoJlep)KaTenbHO-METOuUeCKre JHUHUU: «Yucaa W BbluuciaeHus», «DyHKIUU u  rpapukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maremarnueckoro aHaimsa», «MHOecTBa U joruka». Bee
OCHOBHBIE COJIEP’KATEIBHO-METOANYECKHE JIMHUHM U3y4YaroTCs Ha MPOTSKEHUH JIBYX JieT 00yyeHHs B
CTapuUIEH IIKOJIE, ECTECTBEHHO JONOJHSASA APYr ApYyra W IOCTENEHHO HAChIAsCh HOBBIMM TEMaMU U
pa3znenamu. JlaHHBIN Kypc SIBIsIeTCS MHTETPaTUBHBIM, IMOCKOJIbKY OOBEIUHSIET B cebe cojaepikaHue
HECKOJIbKUX MaTeMaTUYEeCKUX JUCHMIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTHYECKHH aHanus,
TeOpusi MHOXKeCTB M Jp. Ilo Mepe Toro kak ywamuecss OBJaJeBalOT BCE Oojee HIMPOKHM
MaTeMaTH4YeCKUM alIapaTtoM, Y HUX MOCIEI0BATENFHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE



CTPOUTh MaTEMaTHUYECKYI0 MOJENb PEaJIbHOM CUTyallu, IPUMEHSTh 3HAHUS, NOJYyYEHHbIE B Kypce
«Anrebpa M  Hayaja  MaTEeMaTHYeCKOTO  aHaliM3a», JUId  PEIICHHS  CaMOCTOSTEILHO
cOpMyYIMPOBAHHONW MaTEeMaTHYECKON 3aauu, a 3aTeM UHTEPIPETUPOBATH MOJIYYEHHBIA PE3yNIbTaT.

ConepxxaTenpHO-MeTOAMYECKast TUHUA «YWCina M BBIYMCICHUS 3aBepuiaeT (HopMUpOBaHHE
HAaBbIKOB MHCIIOJIb30BAHUS JIEHCTBUTENbHBIX UYHCEN, KOTOpO€ ObUIO HAayaTo B OCHOBHOW MIKoje. B
CTapiieii ImKoie o0co0oe BHUMAHUE YAENsIeTcss (OPMHPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX
HAaBbIKOB, BKJIIOYAIOIIMX B C€0s1 MCIOJIb30BAHUE Pa3IMUHBIX (JOPM 3aIlUCHU JECUCTBUTEIBHOIO YHCIIa,
YMEHHE PAaLUOHAIBHO BBINOJIHATH ACUCTBUS C HHUMM, JI€NaTh NPUKUIKY, OLEHUBATh pPE3YJIbTar.
OOyuaromuecs MoJy4aroT HaBbIKK MPUOIMKEHHBIX BBIUMCICHUM, BHIIOJHEHUS IEHCTBUN C YUCTIaMH,
3allMCAaHHBIMH B CTaHIApTHOW (hopMe, HMCIOJb30BaHUS MAaTEMaTHUYECKUX KOHCTAHT, OIICHUBAHUS
YHCIIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUs U HEPABEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCEro 00ydeHus B cTapiien
IIKOJIE, MOCKOJIBKY B KaXK/IOM pa3zfiesie MporpamMmbl MPEAyCMOTPEHO PELIEHHE COOTBETCTBYIOLIUX
3amad. OOydarommuecs OBJAJEBAIOT PA3NIMYHBIMU METOJAMHU pEIIEeHUs IENbIX, PalUOHAIBHBIX,
UppallMOHANIbHBIX, TOKa3aTeNIbHbIX, JIOrapu@MUYECKUX U TPUTOHOMETPUYECKHX YpaBHEHUH,
HEpaBeHCTB M uX cucTteM. [lojgydyeHHbIlE yMEHHUS HCHONb3YIOTCA MpH HCCiaeloBaHUU (YHKIHHM ¢
MOMOIIBI0 MPOU3BOJIHOM, pElIEHUH MPUKIATHBIX 3a/lad W 3a/ad Ha HaxoXJAeHHEe HAuOOJbIIMX U
HauMEHBIIMX 3HaueHUW ¢yHkuuu. JlaHHas cojepaTenbHas JIMHUSA BKJIOYaeT B cels Takke
dbopMHupoBaHME yMEHUN BBINOJHATH pacu€rel 1Mo  ¢opmyiaM, MNpeoOpa3oBaHHs LENbIX,
palOHaTIbHBIX, UPPALUOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
collepKallux creneHd u Jjorapudmbel. braromaps wu3ydeHuro anrebpamdeckoro marepuana
MIPOUCXOJUT JalibHEHIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS yJallluxcs,
dbopMUpYIOTCS HaBBIKM JIEAYKTUBHBIX pAacCYXKIEHHM, pabOTbl C CHUMBOJIBHBIMU (OpMamu,
MPEACTABICHUSI 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE PAaBEHCTB W HEpaBEHCTB. AnrebOpa
npeniaraeT 3(p(eKTUBHbIE MHCTPYMEHTHI JJIs PEHICHHs] MPAKTHUYECKUX U eCTECTBEHHO-HAayYHBIX
3a/1a4, HarJIsA1HO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKIMM U TpaduUKW» TECHO TMeperuieTaeTcsl C
JPYTUMU JMHUSMHU Kypca, MOCKOJBbKY B KaKOM-TO CMBICIE 3aJaéT MOCIEA0BATEIbHOCTh U3yYEHUS
Matepuana. M3yueHue CTENeHHOM, IMOKa3aTelbHOM, JorapugMuueckoil U TPUTOHOMETPUUYECKUX
GbyHKIMM, UX CBOMCTB M TpadUKOB, HCIOJb30BaHWE (PYHKUMN IS pelleHus 3anad u3 JAPYrux
y4eOHBIX MPEAMETOB U PEATbHOM XKU3HU TECHO CBSI3aHO KaK C MAaTeMAaTUYECKUM aHAIM30M, TaK U ¢
pelieHreM ypaBHEHUN U HepaBeHCTB. llpu sTom Oosibllioe BHUMaHHE yaeiseTcsl (GOPMUPOBAHHIO
YMEHHSI BbIpaKaTh (POpPMYyIaMHU 3aBHCHUMOCTH MEXKAY pPa3IMYHbIMH BEIHMYMHAMH, HCCIEI0BAThH
MoJlyueHHbIe (DYHKIIUU, CTPOUTH UX rpaduku. MaTepuan 3Toil coaepkaTeabHONW JTMHUM HAIleJieH Ha
pa3BUTHME YMEHUII W HABBIKOB, IO3BOJISIOLIMX BBIPAKATh 3aBUCHUMOCTH MEXK]y BEIMYMHAMHU B
pasnuuHoOi (dopMe: aHANUTUYECKOHW, rpaduueckoit M crnoBecHOW. Ero m3yueHme crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CHOCOOHOCTH K O0OOOIIEHHWI0O M KOHKpETH3alluu,
HCIIO0JIb30BAHUIO aHAJIOTUil.

CopnepxarenpHass auHHS «Hauana MareMaTMdecKoro aHaiau3a» I03BOJSET CYIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTH4YeCKHX, TaK M NPHUKIAJHBIX 3a]ad, AOCTYIHBIX OOYyYaroUIuMcs, y
KOTOPBIX TOSBISETCS BO3MOXKHOCTb MCCJIEIOBAaTh M CTPOUTH I'paduku (QYyHKIMHA, ONpenensTh UX
HauOoJIbIIMEe W HAUMEHbIINE 3HAUEHMs, BBIUUCIATH IUIOMAAM (GUTYp U OOBEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpEHHs IpoueccoB. JlaHHas colepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MAaTEMaTH4YECKMX MOJEIEH pEalbHbIX CHUTyaluil, HaXOXICHUS
HAaWIy4lllero pEIIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMMUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOro aHalu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO,



(OpMaAIbHO-TOTMYECKOTO U KpPEaTHMBHOTO MBINUICHHS, (OPMHPOBAHUIO YMEHHUH pacrno3HaBaTh
NPOSIBJICHUSI 3aKOHOB MaTeMaTUKW B HayKe, TEXHMKe M HcKyccTBe. OOywaromuecss y3HAIOT O
BBIJIAIOLIUXCS PE3yJIbTaTax, [OJy4EHHBIX B XOJ€ Pa3BUTHs MATEMATUKU KaK HAyKH, U UX aBTOpax.

CopepxarenpHo-MeToAuuecKass JUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM IIOCBAIIEHA
JJIEMEHTaM TEOPUM MHOXKECTB. TEOpEeTHKO-MHOXECTBEHHBIE IIPEICTABIICHUS ITPOHU3BIBAIOT BECh
KypC LIKOJbHOW MAaT€MaTUKU U IMpeAaraloT HauboJiee YHUBEPCAIbHBIN fA3bIK, 0ObEIUHSIOUINI BCeE
paszensl MaTEMATUKKU U €€ MPUIIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHYECKHUE JTUCLMIUIMHBI B
equHoe 1enoe. IloaToMy BaXHO JaTh BO3MOXKHOCTH IIKOJBHHUKY IIOHMMaTb TEOPETHKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTUKHM M HCIIOJIb30BATH €0 JUIS BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa M Havajga MaTeMaTHMYeCKOTO aHAINW3a» IMPUCYTCTBYIOT TaKXK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUSA, KOTOpbIE MpHU3BaHbl CHOPMUPOBATH HABBIKU IOCTPOECHUS
MoJeNiell pealbHbIX CHUTyallUd, UCCIENOBAHMS 3TUX MOJENeH C MOMOINBIO ammapara aireopbl u
MAaTEeMaTHYECKOr0 aHAJIN3a U MHTEPIPETALNHN [TOITYYCHHBIX PE3yJIbTaTOB. TaKue 3aJaHus BIUIETCHbI B
KQKJbIM W3 Pa3[elioB MPOrpaMMBbl, NOCKOJIBKY BECh MaTEpHall Kypca IIMPOKO HCIOJIB3YETCS JUIs
peuieHust NpUKIaaHbIX 3a1a4d. [Ipy pemennn peanbHbIX MPaKTUYECKHUX 3a]1a4 yYalluecs: pa3BUBaIOT
HaOMIOIaTeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIb30BaATh
aHaJIOTHI0, 0000111aTh M KOHKPETU3UPOBaTh Npodiemy. JledarenbHoCTh 0 (POpMHPOBAHHIO HABBIKOB
pelieHns TPUKIAHBIX 3aJad OpraHU3yeTcss B Ipoliecce M3y4eHHs] BCeX TeM Kypca «Aunredpa u
Hayajla MaTEMaTHYECKOTO aHAIN3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha M3ydeHHME Kypca anreOpbl U HayaJl MaTeMaTHYeCKOro aHajan3a Ha 0a30BOM
YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kitacce u 3 yaca B Henento B 11 kiacce, Bcero 3a iBa rojaa
o0yuenus — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  apoobu. ApudMeTuueckwe Ornepandd ¢ PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U PEAIBHOU KU3HH.

JleiicTBUTENbHBIC YKca. PalmoHaNbHBICE W WPpPAIMOHAIBHBIC YHCIA. ApHUPMETHYSCKUC
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, MPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranpapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsmie QopMbl 3amuch  JEHCTBUTENBHBIX YHCEN Uil pelleHus
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHCIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, ApKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJad W 3aja4d u3
Pa3IMYHbBIX 00JIaCTe HAYKU U peaibHON )KU3HU.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacTh omnpeneneHuss © MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIuS ¢ HATypaJdbHBIM U LEJNbIM MMoOKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHUs  IOCHEAOBaTeNbHOCTEHl.  MOHOTOHHBIE
MOCJIE€0BATENLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIIeH reoMeTpUYeCcKON MPOrpecCcHy.
dopMyna CIOXKHBIX IMPOLUEHTOB. Vcnoab30BaHME MPOTPECCUU JUIsl PELICHUs] pealbHBbIX 3ajad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBa

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4y U3 pa3InYHbIX 00J1acTel HAYKU U PEaTbHOM KU3HHU.

DyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuveckue  GyHkumu. [IpoMexyTkum  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u orapudmuueckas QyHKIUU, X CBOICTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A7 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEAMETOB U PEAIbHOM JKU3HH.

Havana maTteMaTH4ecKoro aHajimsa

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB /7Sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs1 (YHKLUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajauax, JJs OINpeJieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOT0 GOpMYIIOi Ui rpauKoM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (¢u3MUecKuil cMbICi. BbluncieHue HMHTErpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOECleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3YNbTAaThl OCBOEHHUS MpOrpaMMmbl ydueOHoOro mnpenmera «MartemaTtuka»
XApaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOYy4Yarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIrO OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBIECHUHM, MpoLEeAyp TIpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HAa3HAYCHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY
U HACTOAIIEMY POCCHWCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoda; CcHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BBIOOD Oyaymieil mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
pEeLICHUN IPAKTUYECKUX 3a7a4 MAaTEMaTUYECKOM HAIPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COIMAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOWU Cpefbl, OCO3HAaHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBISATH IIPOCKTHYIO M  HCCIEAOBATENIbCKYI JIEATEIBHOCTD
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHuti pabomamso ¢ uHgopmayueli).

BazoBrnie mornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJEHHUS: YTBEPAUTEIbHBIC U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUUs B (hakTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENIHO J0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOTO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO perieHus y4deOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE MPOTUBOPEUHUE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIECOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, TMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBIIATH JePUUINTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(pOpPMAIMI0 W3 HWCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpMAIMIO, MPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HMHPOpPMAIMM IO CaMOCTOSITENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMajora,
0OHapY)KHMBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmMynnpoBath
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MOHUMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYAIILHOW paOOTHI
IpU PEUICHUH YYeOHBIX 3a/a4, NPUHUMATh IIe]Ib COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBaTh OPraHU3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIbI PadoOT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMb» WM HHBIC); BBITIONHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOB0K U JHCUSHEHHbIX HABbIKOE TUYHOCU.
Camoopranusanus:



COCTABIIAThH IUIaH, AJTOPUTM pElICHHs 3aJadd, BBHIOMPATh CIOCOO pelIeHHus C y4EToM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMH IIO3HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJIETh CIHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HalIEHHBIX
OLLIMOOK, BBISIBIIEHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadajga MaTeMaTHYECKOTO aHalM3a» Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO OOECTIEYMBATh JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATBLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAS H
JecsITUIHAs APOoOk, TPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIHHBIMHU
YHCIIAMHU.

BrimonHaTe npuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBHJIa OKPYIJCHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BRIYUCIICHHI.

OnepupoBaTh MOHATUSAMH: CTEIICHb C IIEJBIM TOKa3aTelIeM; CTaHIapTHas GopMa 3armucu
JEHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJlbHON CTENEHU; MCIOJIBb30BaTh MOAXOISIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATUAMU: CHUHYC, KOCHHYC W TaHIE€HC IIPOU3BOJIBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh MTPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIINU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUAMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJOE, PALMOHAIBHOE,
HppaLMOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoeimonHaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPAIMOHATIBHBIX BBIPAKEHUH U
penaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PELLIEHUs] MaTeMaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JIACTe HAYKH U PEATbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJaud, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
¥ MHOXKECTBO 3HaYCHHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.

OnepupoBaTh MOHATUSMHU: UYETHOCTP W HEYETHOCTh (YyHKIMH, HYIH (YHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHYHOW (YHKIUHU, CTEIICHHOMN
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Ucnonws3oBath rpaduku QyHKIUN I MCCIEAOBaHUS MPOIECCOB W 3aBUCHUMOCTEH MpU
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apUPMeTHUEcCKas U TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MPOTPECCUi Ui PEIIeHUs peallbHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMUCAaHUsS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMH: HATypaJlbHOE, II1€J0€ YHCJIO; HCIOJIb30BaTh IPHU3HAKH
JEITMMOCTH IIEJIBIX YUCEI, Pa3JIOKCHHUE YHCIIa Ha MPOCThIC MHOXKUTEIH JIJIsl PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAJILHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHE: JIOTapuM YKcia, JECIATHUHBIE U HATYpalbHbIE TOTapU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW Ui TIPeoOpa3oBaHUsS BBIPAKCHUM, OIEPUPOBATH
MOHATHUAMM: TIOKa3aTeIbHOE YpaBHEHHWE M  HEPABEHCTBO; pELIaTh OCHOBHBIE  THIIBI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMbl; OMEepUpOBATH
MOHATHAMH: JIOTapu(PMHUUECKOEe YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuts penieHus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHUCTEMA JIMHEUHBIX YPAaBHEHHUM M €€ pelleHue; UCTIO0Ib30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIs1 PEIICHUs] MPAKTUUECKUX 3a/1a4.



Haxonuts pemeHus npoCcTeNInX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUHN U
HEPaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATH TIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh MOHATHUSAMH: TEpHOANYECKAas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHS (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTh  MOHATHAMHU:  TpadUKH  TOKA3aTelNbHOH,  Jorapu@MUYECKOH U
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] ypaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKU JUHEHHBIX YpaBHEHHH W
HCIO0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Wcnonb3oBarh rpaguku (yHKIUN A7 UCCIEIOBaHMS MPOIECCOB U 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Hayana maTeMaTH4ecKOro aHaJImn3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAsS  (QYHKUMS;  NPOU3BOAHAA  (DYyHKIUU;
HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHON [Tl pelIeHHs 3a/1a4.

Haxonuth mpou3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATh PE3YNIbTaThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpa3Has U MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthe nepBooOpa3Hble 3JIEMEHTApHBIX (YHKLUH; BBIUUCIATH HHTErpal Mo Gopmyiie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4u, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
XapakrTepa, CpeICTBaMU MaTeMaTH4ECKOI0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 €HCTBUTENBbHBIX YKCceN. PallmoHanbHbIE 15 1 bubmorexa HOK
A -at https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 10 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 97 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TpUroOHOMETpUH. TpUrOHOMETPUYECKUE 35 1 Bubmmorexa [JOK
P 2P P https://m.edso0.ru/1568aba3
ypaBHEHUS
bu6mmoreka [JOK
5 II 10
OCACHOBATCILHOCTH H HIPOTpeccHit https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhie
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

MHO3K€eCTBO, ONepaluy HaJl

1 MHOXeCTBaMH. /lnarpaMmsl 1 brbmmorexa [OK

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

Ditnepa—Benna
PammmonansHEIe YMCHa.

5 OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edso0.ru/be888093
MepUOANIECKUE APOOH
ApubdmMeTnueckue orneparuu ¢

3 palMOHANIBHBIMU YUCIIAMU, 1 bu6mmoreka [IOK
npeoOpa3oBaHMUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUHN
[Ipumenenue npoOeii U MPOLIEHTOB

4 JUISL pelIeHUs MPUKIIAHBIX 3a7a4 U3 1 bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edso0.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue npo6eii v MPOIEHTOB

5 JUIS peIlieHUs MPUKIATHBIX 33734 U3 1 bubnnoreka [JOK
pa3JIMYHBIX OTpACcied 3HAaHUM U https://m.edsoo0.ru/d99d8c74
peanbHOM KU3HU

5 JleficTBUTENBHBIE YHCTIA. 1 bubnunoreka [JOK
PanmonaneHble 1 HppallMOHAIIBHBIE https://m.edsoo.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

ApupmeTrueckue onepanum ¢

bubmuoreka [JOK

;
JNEUCTBUTEILHBIMHI YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,

8 IpaBUiIa OKPYIVICHUS, IIPUKUIKA U bubnmorexa LHOK

p pyT - 1P . https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BEIYUCICHHMA

9 TokecTBa U TOXKISCTBCHHBIC bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 YpaBHEHME, KODEHDb YPAaBHEHUS bubmmorexa [TOK

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

11 HepaseHcTBO, pelieHre HepaBeHCTBA bubmmorexa [OK

P > P p https://m.edsoo0.ru/50bdf26d
bu6moreka [IOK

12 M

CTOM HHTEpBAIIOn https://m.edsoo0.ru/775f5d99
Pemenue mnensix u qpo6HO-

13 allMOHANbHBIX YPABHEHUN U bubmorexa [OK
pall P https://m.edsoo.ru/6ec7a107
HEPaBEHCTB
KontponbHas padota Nel o reme
"MHO€eCTBa pallMOHAIbHBIX U

14 €CTBUTEIBHBIX YUCE bubnmorexa [IOK
A ’ https://m.edso0.ru/1914a389
PanmvonansHbIe ypaBHEHUS U
HEepaBeHCTB"

DyHKIHA, CIOCOOBI 3aJaHUs
15 W) YHK HI/II/I B3anmuo 06H aTHBIC bubmmorexa [JOK
YHICHHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux k. O0IacThb
padHK dymku . bubmuoreka [JOK
16 OTIpeJieNIeHUs] 1 MHOKECTBO 3HAYCHUI

¢bynkuuu. Hynu ¢pyHkuumu.

https://m.edsoo.ru/763e75ee
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[IpomexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU bubmmorera LIOK
YHKH https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM [T0KA3aTEIEM.
18 CrangaptHas ¢opMma 3arucu bubmorexa LHOK
. P P https://m.edso0.ru/66446d3e
JNEHUCTBUTEILHOTO YUCIIA
Hcnonb3oBanue noaxoasiiei popmsl
19 3aIlMCH IEVCTBUTEIBHBIX YUCET JUIS bubnuorexa [JOK
peuieHus NpakTHIECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6f1
MPEACTABICHUS JAHHBIX
Crenennas KIUS C HATypaTbHBIM
20 U LEJbIM noigjaTI;neM Eé };zoﬁCTBa u bubamorexa [JOK
I ’ https://m.edsoo.ru/3f25a047
rpaduk
Apudmernyeckuil KOpeHb bubnuoreka [IOK
21 .
HaTypaJbHOW CTENIEHU https://m.edso0.ru/d82c36d4
Apudmernueckuil KOpeHb bubnuoreka [IOK
22 .
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
CpoiicTBa apuPMETUYECKOTO KOPHS bubnuoreka [JOK
23 .
HaTypajbHOU CTENIEHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apr(METHUECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edso0.ru/c3389865
o5 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 JlelicTBus ¢ apuMEeTHUESCKUMHU bubnnoreka [JOK
KOpHSIMH N—OM CTENEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apudMeTHUECKUMU bubnuoreka [JOK
KOpHSAMH N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 JlelicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
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KOPHSIMU N—O# CTENEHU

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

29 JleiicTBus ¢ apuPMETHISCKUMHU bubmuorexa [IOK
KOpPHSAMH N—OU CTENEHU https://m.edsoo.ru/eacb053c
JleticTBus ¢ apuMETHICCKUMHU bubnuorexa [JOK

30 .

KOpHSAMH N—OW CTEIEHU https://m.edsoo.ru/8a5ada51

31 Pemrenne nppanmoHaIbHBIX bubnnorexa [JOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/69106ae7

32 Pemrenne nppanoHaIbHBIX bubnuorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fead

33 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPAaBHEHU U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/87e5e52d
CaoiicTBa u rpaduk KOpHS N-0H bubnuoreka [IOK

36
CTCIICHH https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa u rpaduk KOpHs N-0i bubnuoreka [JOK
CTCIICHH https://m.edsoo0.ru/5f29b9b5
KounTponbnas pabora o teme

38 "ApudmeTrndeckuii KOopeHb N—oi bubnnoreka [JOK
crenenu. ppanuoHaabHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO bubnuoreka [IOK
aprymeHra https://m.edso0.ru/5f605ed0

40 CuHyC, KOCHUHYC U TAHT€HC YUCIOBOTO bubnunoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apDKKOCUHYC M apKTaHT'€HC bubnuorexa [IOK
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YUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

bubmuoreka [JOK

42
YUCIIOBOIO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpy>KHOCTb,
43 0111) e CJIGHI/I: T HFOHOMeIT)y;IquCKHx brbmmorexa LOK
per . P P https://m.edso0.ru/6df195a0
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronome eckas o OCTb,
44 0111)1/: :n::\;[{HT: I;IqHFEHS([)MI;E y;IKl:IeCKTI/IBX brbmmorexa [OK
per . P P https://m.edso0.ru/6b61c578
(yHKIHMI 4UCI0BOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmuorexa [JOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
46
hopmyIsl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
(hopmyIbt https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnunoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/1f4655da
59 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/76ce9958
53 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuroHoMeTpruuecKux bubnuorexa [IOK
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YpaBHEHUI https://m.edsoo.ru/6baefel9
55 Pemenune TpuroHoMeTpuuecKux bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
yYpaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
O606mmenue mo reMaM "OCHOBHBIE
TpUTOHOMETpHUECKHEe (POPMYIIBI. BuGmiorexa LOK
60 Tpuronomerpudeckune
. https://m.edsoo.ru/ae44ac4c
ypaBHeHus'"/Bcepoccuiickas
poBepoyHasi padbora
KonTtponsHas padoTa o teme
61 "®opMyJIBl TPUTOHOMETPHH. bubmmorexa [TOK
https://m.edsoo.ru/b46a8228
Tpuronomerpuyeckue ypaBHEHUS»
Apudmernueckas u reoMeTpruecKas
62 nporpeccuu. Mcronap3oBanue bubnnoreka [JOK
MPOTrPECCUU ISl PEIICHUS PEeaIbHbIX https://m.eds00.ru/d36669f8
3a/1a4 MPUKJIAJHOTO XapaKTepa
Bbeckoneuno yObiBaroras
63 reoMerpuueckas nporpeccusa. Cymma bubnuoreka [IOK
0eCKOHEYHO yOBIBAIOIIEH https://m.edsoo.ru/1cbf72bl
TFE€OMETPUYECKON IIPOTPECCUH
64 ®dopmyrna CI0KHBIX TPOLIEHTOB bubnuoreka [IOK
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https://m.edsoo.ru/538fc437

bubmuoreka [JOK

65 (0)) 1
OpMYa CIONHBIX TIPOLEHTOB https://m.edsoo.ru/c2627eca
O0001menne, cucreMaTn3anus 3SHaHUH
66 3a Kypc anreOpbl 1 Haval 1 bubmorexa HOK
https://m.edso0.ru/33e6629¢
MareMaTtudeckoro afaiamsa 10 xiacca
bu6mmoreka [IOK
67 " 3] 1
TOTOBAT KORTPOIbHAZ pabota https://m.edsoo.ru/188bbf6c
O0006111eH1E, CUCTEMATH3aLMS 3HAHUI
68 3a Kypc anreOphl ¥ Hadal 1 bubmiorexa HOK
https://m.edsoo.ru/49f1b827
MareMatudeckoro aHaiusa 10 xiacca
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 Crenens ¢ palluOHAILHBIM 1 bubnnorexa [JOK
IIOKa3aTeIeM https://m.edso0.ru/a52939b3
. bubnuoreka [JOK
2 Coficta crenei 1 https://m.edso0.ru/ff601408
3 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJZEpKAIIUX PAIMOHAIBHBIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJIEpKAIUX PAIlMOHATIbHBIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BhIpAKEHUH, 1 bubnuoreka [IOK
COoZEpKaIIUuX pallMOHAIBHBIE CTEIICHH https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIEe ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
8 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/536de727
1 [TokazarenpHas ¢pyHKIHUA, €€ CBOMCTBA 1 bubnunoreka [JOK

U rpaduk

https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

KonTtposnsHas paboTa 1o teme
"CteneHs ¢ palMOHAIbHBIM

bub6mmoreka [{OK

12 nokasaresnem. [lokazarenbHast
I & T ———— https://m.edsoo.ru/58e8e2f2
HepaBeHCTBA"
bubnuorexa [JOK
13 Jlorapugm wnena https:// m.edsocl)_.[ ru/3e3230d4
14 JlecaTu4HBIE U HATypaJIbHbIE bubnnorexa [JOK
norapudmsl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIIuX JorapudmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJieprKalux Jorapu@mol https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
CoJIepXKaIIuXx Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0o.ru/3034724e
20 Jlorapudmuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK
CBOIicTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK
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CBOIiCTBA ¥ rpaduk

https://m.edso00.ru/9d102051

Tpuronomerpuueckue GyHKIUH, UX bubmuorexa [IOK

25 .

CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/beeff646

26 Tpuronomerpudeckne GyHKINHU, HX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK

27 .

CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d

28 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/24ab3c53

29 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0c837397

31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/e6e1901f

32 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonTposnpHas paboTa o teme
"Jlorapudmudeckas QyHKITHSA.

33 Jlorapudmuueckre ypaBHEHUS U bubnuoreka [JOK
HepaBeHCTBA. TpUTOHOMETPUYECKUE https://m.eds00.ru/10130727
GyHKIMY 1 UX TpaduKu.

Tpuronomerpuyeckrue HepaBeHCTBA'
bubmuoreka [JOK

34 Henpeperarsie ynicumt https://m.edsoo.ru/403bfb0d

35 MeTo1 MHTEPBAJIOB [ PELICHMUS bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423

36 MeTo1 MHTEPBAJIOB [ PELICHMUS bubnuoreka [IOK
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HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubnmoreka [JOK
37 Hpomseomas pyriumn https://m.edsocI)_.[ ru/0731ad3d
bubnuorexa [JOK
38 Hpomseomas pyriumn https://m.edsocI)_.[ ru/723dd608
39 I'eomerpuueckuii 1 GU3NIECKUN CMBICI bubnnorexa [JOK
MPOU3BOJHOM https://m.edsoo.ru/6¢c8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnuorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
. bubmuorexa [JOK
41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m.e dSO(E.Iru 1c75505f
. bubmuorexa [JOK
42 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m.e dSO(E.Iru 114ab3cdb
43 [IpousBoHAs CyMMBI, TPOU3BEACHUS, bubnuoreka [IOK
4acTHOTO (YHKITUN https://m.edsoo.ru/c12a0552
m [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4acTHOTO (YHKITUN https://m.edso0.ru/d598f201
45 [IpousBoHAsS CYMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUN https://m.edsoo.ru/1de34d4d
[Ipumenenre mpou3BOIHOM K
46 UccleoBaHuI0 (QYHKIMI Ha Eubmorexa HOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K
47 UccleoBaHuI0 (QYHKIMI Ha Bubmorexa OK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpumeHenne npou3BOIHON K
48 H(ineLLOBaHmop(byHKquﬁ Ha bubmiorexa LIOK

MOHOTOHHOCTB U 3KCTPEMYMBbI

https://m.edsoo.ru/0b411edd
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IIpuMeHeHnne npou3BOIHON K

bubmuoreka [JOK

49 HCCIIEOBAHUIO KLU Ha
A pymicu https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB U 3KCTPEMyMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAaMMEHBIIETO 3HaYCHUs (PYHKIIUU HA bubnuorexa LIOK
YHKIL https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA bubnmorexa LOK
i https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxoxnenne HanOOIIBIIETO U
52 HauMEHBIIEero 3HaueHusl (PyHKIMH Ha bubamorexa [JOK
i https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA bubmorexa LOK
i https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOoJIBIIETrO U
54 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA Bubmmorexa [JOK
YHEH https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxaenne HanOoIbIIETO U
55 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHM HA Eubmorexa HOK
i https://m.edsoo.ru/86adcbfd
OTpE3Ke
[IpuMeHeHre MPOU3BOIHOM /ISt
HAX0XJACHUS HAWJIY4YIIEro peleHus B
56 PUKIIAIHBIX 3a1a4yax, I Bubmorexa OK
p ’ https://m.edso0.ru/13205d80
oTIpeJieNieHus] CKOPOCTH Tpoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTposneHas paboTa o teme bubnuoreka [IOK

"[IpousBoanas. [Ipumenenne

https://m.edsoo.ru/f8ed5f99
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MPOU3BOTHOM"

58 [lepBooOpa3nas. Tabnuua bubmuorexa [IOK
nepBooOpa3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooOpa3nas. Tabmuma bubmmoreka [IOK
nepBooOpa3HBIX https://m.edso00.ru/30c3697b
60 HHTerpain, reoMeTpUYeCcKuil 1 bubnnorexa [JOK
(bMBUYECKU CMBICIT UHTETpasIa https://m.eds00.ru/391272c9
61 HNHTerpain, reoMeTpUYECKHil 1 bubnuorexa [JOK
(u3nueckuil CMbICI UHTErpaja https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKHil 1 bubnuoreka [IOK
(buznueckuil CMbICT UHTErpaja https://m.edso0.ru/07eb464b
63 Brruncnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleiiOaumna https://m.edsoo0.ru/b9b225c3
64 Brruucnenue unTerpana no Gopmyne bubmuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4
65 Brruucnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleitOauna https://m.edsoo.ru/f5eed075
66 Brruncnenue unrerpana no gopmyie bubmuoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/41da431a
. . bu6mmoreka [JOK
67 Cucrembl TUHEHHBIX YPaBHCHUI
https://m.edsoo.ru/h648235a
68 Cucrembl TMHENHBIX YPaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/5ab83864
Pemenne npukiaaHbixX 3a1a4 ¢
69 MOMOIIBI CUCTEMEI IMHEWHBIX bubmiorexa LOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUI
70 Pemenue npukiaaHeIx 3aga4 ¢ bubnuoreka [IOK

MOMOIIIBIO CUCTEMBI JIMHEMHBIX

https://m.edsoo.ru/aa5962el
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YpaBHEHUI

Cucrembl 1 COBOKYITHOCTH LCJIbIX,
palliOHAJIbHBIX, UPpPpAllMOHATIbHBIX,

bubmmoreka [{OK

& MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 palOHANBHBIX, UPPALMOHAIBHBIX, bubnnorexa [JOK
MI0Ka3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

73 paloOHANBHBIX, UPPALUOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUN U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LIETBIX,

74 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUN U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISL pEIIeHUs] YPaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKITHI bubnuorexa [JOK
JUISl pELICHUS YPAaBHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHnne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3 bubmmorexa [JOK

. https://m.edsoo.ru/ca878deb
Pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU
78 KonTposneHas paboTa o teme bubnuoreka [IOK

"MHTerpan u ero NpuMEHEHN.

https://m.edsoo.ru/471c735b
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Cucremsbl ypaBHeHUI"

79 HatypaiibHble U 1ienble yKciia B 3aa4ax bubmuorexa [IOK
W3 peaNbHOM KU3HU https://m.edsoo.ru/3ceel327
HarypaneHble u 1iensle ynca B 3aa4ax bubnuorexa [JOK
80 .
W3 peaNbHOM KU3HU https://m.edsoo.ru/a35a131d
81 HarypaneHble u niensle yncna B 3aa4ax bubnnorexa [JOK
W3 peaNbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKu JeTMMOCTH LETBIX YUCET bubmorexa HOK
https://m.edsoo.ru/51696a67
83 [Tpu3Haku JETMMOCTH HEIBIX YUCEIT bubamorexa [JOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKK OETMMOCTH LETBIX YUCEI bubnmorexa [JOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHue, 0600IICHNE, bubnuoreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edso00.ru/0312cf8c
86 [ToBTOpEeHue, 0600IICHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHUE, 0600IIECHNE, bubnuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEeHUE, 0600IICHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cUcTeMaTu3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
cucremaTtusaunus 3HaHuil. HepaBenctea https://m.edsoo.ru/a86014el
92 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
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cucreMarusanus 3Hanuii. HepaBeHncrsa https://m.edso0.ru/5c45a60a
93 [ToBTOpEenue, 060061ICHNE, 1 bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edso0.ru/19304aba
94 [ToBTOpEnue, 0600IICHNE, 1 bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
IToBTOpEHue, o000IICHHE,
95 CI/ICTel\faTI/Ba ust 3}2}11/1171 CucreMsl 1 bubmmorera [JOK
A ' https://m.edsoo.ru/a20b8adc
YpaBHCHHIA
[ToBTOpeHnue, o6o0IICHNE,
96 cucremaTusaius 3HaHui. CHCTEMBI 1 bubmiorexa HOK
. ’ https://m.edsoo0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpEenue, 060611eHNE, 1 bubnuoreka [IOK
cucreMarusanus 3HaHui. OyHKIun https://m.edso0.ru/d620c191
98 [ToBTOpEeHue, 0600IICHNE, 1 bubnuoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edsoo.ru/7017196f
bu6mmoreka [IOK
99 4 0 1
TOToBas KOHTPOIILHAA paboTa https://m.eds00.ru/513¢9889
bu6mmoreka [IOK
100 4 0 1
TOTOBAI KOHTPOJIRHAL pabota https://m.eds00.ru/2276973
O0o001enne, cucTeMaTH3anus 3SHaHUH
3a Kypc anreOpbl U Hayal bubnuoreka [IOK
101 1
MaTeMaTh4ieckoro anamuza 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0o001Ienre, cucTeMaTH3ausa 3SHaHUH
3a Kypc anreOpbl 1 Haval bubnuoreka [IOK
102 1
MaTtemMatndeckoro aHanusa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBILIEE KOJIMYECTBO YACOB I10 102
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[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOT0 aHAIN3a, TEOMETPHSL.
AnreOpa 1 Hadalla MaTeMaTHyeckoro a"anusa, 10-11 kmaccel/ Anumos IILA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHO€e 00IIECTBO
«3narensctBo «lIpocsemenue»

METOANYECKHE MATEPHUAJIBI VIS YUUTEJIA

Mertoauueckue pekomeHaanuu k yueouuky 1. A. Anumosa, 0. M. Konsiruna,
H. E. ®énoposoii u ap. 10-11 knaccel. ABTopsl: H. E. ®énoposa. M. B. Tkauéra.
5-e uznanue, crepeorunnnoe Mocksa «lIpocemenue» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

bub6mnorexa IIOK
https://m.edsoo.ru/






