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MNOACHUTEJBHASA 3AIINCKA

VYuebnblli Kypc «AnreOpa M Hauyaja MaTE€MaTUYECKOrO aHallu3ay SBJSETCS OIHUM U3
Hanbosiee 3HAUYMMBIX B MPOTpaMME CPeTHEro oOIIero oOpa3oBaHMs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH O0ECIEeYMBAaET MHCTPYMEHTANbHYIO 0a3y [JIsl M3y4YEHHsS BCEX ECTECTBEHHO-
HAYYHBIX KypCOB, a C JPYTOil CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPaKTHOE MBIIUICHUE
oOyyJaroumxcsi Ha ypoBHE, HEOOXOAMMOM JUIsl OCBOEHHUS MH(OpMATUKH, 0OIECTBO3HAHMS,
UCTOPUU, CIIOBECHOCTHM U JPYTrUX JUCHUIUIMH. B pamkax naHHOro ydeOHOro Kypca
oOyJaromuecs: OBJAJACBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIMpYET CBOU JOCTHKEHHUS B MaTeMaTudeckon popme.

VYyebHblil Kypc anreOpbl ¥ Hayal MaTeMaTUYeCKOro aHaIn3a 3aKJIaJbIBAET OCHOBY IS
YCHENIHOTO OBJIAJICHUSI 3aKOHaMu (U3UKW, XUMHUH, OHMOJIOTHMH, TOHMUMAaHHUS OCHOBHBIX
TEHJECHIMN Pa3BUTHUS SKOHOMUKHU M OOIECTBEHHOW >KU3HU, MO3BOJISET OPUEHTUPOBATHCA B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BATh UX IS
JanbHeimero oOpa3oBaHHWsd M B TOBCEAHEBHOM >XHM3HM. B TO xe BpeMms oOBIajcHUE
aOCTpakTHBIMU M JIOTMYECKH CTPOTUMHU KOHCTPYKLUHUSAMU anreOppl U MaTeMaTHUYECKOIo
aHallu3a pa3BUBA€T YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTD,
JTIOKa3bIBATh YTBEPAKACHUS C TOMOIIBIO HHAYKIIMHU U PacCyXAaTh I€yKTUBHO, UCIIOJIb30BATh
000011IeHNEe U KOHKPETU3ALMI0, a0CTparupoBaHUE M aHAIOTUI0, (OPMUPYET KPEaTUBHOE H
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydeHus yuyeGHOro Kypca «Anredpa M Hayajla MaTEMaTHYECKOTO aHaJIM3a»
oOyuyarouecs: MoIy4aroT HOBBIM ONBIT PEIICHUs MPUKIAIHBIX 3a]1ad, CaMOCTOSTEIbHOTO
NOCTPOEHUSI MATEMATHYECKUX MOJENEN peabHbIX CUTyaluld, UHTEPIPETALNH MOTyUYE€HHBIX
pelieHunii, 3HaKOMSTCA ¢ MPUMEpaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAyKe
Y UCKYCCTBE, C BBIIAOIIMMUCS MaTEMaTUYECKUMH OTKPBITHAMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00s1afjaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yuyeOHBIM Marepuai, CrocoOCTBYIOMUM (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaK MW 4epe3 chneuuPuky ydeOHOH JesATeabHOCTH, TpeOyrolen
IPOJOJKATEIPHON KOHLIEHTPAllMM BHUMAHHUSA, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 32 NOJIyYECHHBIN PE3yJIbTAT.

B ocHoBe MeToauku oOyueHus anredpe U HavajgaM MaTeMaTHUYECKOTO aHallu3a JICKUT
NeATEIbHOCTHBIN IPUHLIMI 00yYEHUS.

B crpykType ydeOHOro kypca «Ainredpa M Hayajla MaTeMaTHYECKOro aHallu3a
BBIICJICHBI CJIEAYIOIINE COJEPKATEIbHO-METOIMYECKUE JIMHUU: «YUuciia U BBIYUCICHUSD,
«Dynkuuu U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaremaTtmdeckoro
aHanu3a», «MHOXecTBa U JIOrMKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKUE JTUHUU
U3Yy4aroTCs Ha MPOTSHDKEHUH JBYX JIET 00yUYEHUsl Ha YPOBHE CpeIHEro ooiiero oopa3oBaHus,
€CTECTBEHHO [IOMOJIHAS JpYyr Jpyra M TMOCTENEHHO HachIIasiCh HOBBIMM TEMaMH U
pa3nenamu. JlaHHBIM y4eOHBIM KypcC SIBISETCS WHTETPATUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe coaep)KaHUE HECKOJIbKUX MaTeMaTUYeCKUX JUCLHMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUN AHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHUYeCKas JIOTWUKA U
npyrue. Ilo Mepe Toro kak oOywaromuecs OBJaJeBalOT BcE€ Oosiee  IMIMPOKUM
MaTEMaTUYECKUM amnmnapaTtoM, y HUX MOCIEeA0BaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS



YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENbh pPEATbHOW CUTyalli, NPUMEHSITh 3HAHWUS,
MOJIYICHHBIC TIPU  M3YYCHUM y4eOHOTO Kypca, Il pEHIeHUS  CaMOCTOSITEIHHO
chopMyIUPOBaHHOW MaTeMaTHYECKOW 3a/1a4yH, a 3aTeM UHTEPIPETHPOBATH CBOM OTBET.

ConepxaTeabHO-METOAMYECKass  JUHUS «YuWcina W BBIYUCIACHHUS»  3aBepIIacT
(dbopMHpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HAYaTO Ha
YpOBHE OCHOBHOTO 00mero oOpaszoBanms. Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
oco0oe¢ BHHMaHHWE yaAenseTcs (HOPMUPOBAHWIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHM,
BKJIFOYAIOIIMX B CEOSI MCIOJIb30BAaHUE PA3IMYHBIX (OPM 3alMCH YHCIIa, YMEHUE JeiaTh
MPUKUIKY, BBIOJHATh HMPUOIMKEHHBIC BBIYHMCIICHUS, OLICHUBATh YHCIIOBBIC BBIPAKCHUS,
paboTath ¢ MaTEeMaTHYCCKMMHU KOHCTAHTAMH. 3HAKOMBIC OOYyJaromuMcs MHOXKECTBA
HATypaJIbHBIX, IEJIIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YUCEN TOTIOTHIIOTCS MHOKECTBOM
KOMITJIEKCHBIX YHCEN. B KaXa0M M3 3TUX MHOXKECTB PAaCCMaTPUBAIOTCS CBONCTBEHHBIE €My
crenudUUECKUe 3aJadyd M OIepalliu: JICJCHUE Halello, ONEPUPOBAHHE OCTaTKaMU Ha
MHOKECTBE IIEJIBIX YHCEJ, 0COObIe CBOMCTBA pAIlMOHAIBHBIX M HUPPAIMOHAIBHBIX YHUCEN,
apu(METHICCKHE OIepalid, a TaKXKe W3BICUYCHUE KOPHS HATypalbHOH CTETNICHH Ha
MHOXECTBE KOMIUICKCHBIX YHcell. biiaromapss mocieoBaTeIbHOMY PAacIIUPEHUIO Kpyra
UCIIOJIb3YEMbIX YHUCET M 3HAKOMCTBY C BO3MOXKHOCTAMHM HMX NPUMEHEHHS ISl PEIICHUS
pa3IMyHBIX 3a7a4 (popMUpyeTCs MPEACTaBICHUE O €IUHCTBE MAaTEMAaTUKH KaK HayKu U €€
poJIdi B TIOCTPOEHUHM MOJIEIECH pealbHOr0o MHpa, MIMPOKO HCIONB3YIOTCA 0000IIeHHEe U
KOHKPETH3AITHS.

Jlnaus «YpaBHECHHS U HEPABEHCTBA» PEAM3yeTCs Ha MPOTHKCHUHM BCETO 00yUYeHUS Ha
YpOBHE cpeaHero ooiiero oOpa3oBaHUs, IMOCKOJIbKY B Kaxkaom pazzaene [Iporpammebl
MPENyCMOTPEHO pEIICHUE COOTBETCTBYIONIMX 3a1ad. B  pe3ynbrare oOydarommecs
OBJIAJICBAIOT PA3IMYHBIMU  METOJaMH PCIICHUS PaIlMOHAIBHBIX, HWPPAUOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX M TPUTOHOMETPUUYECKUX YpaBHEHWH, HEPABEHCTB H
CHUCTEM, a TakXKe 3aJad, CoJepKalmuX IMapaMeTpbl. llolydeHHBIE YMEHHS IIHPOKO
UCIIOJIB3YIOTCSl TPU HMCCIENOBAaHUU (YHKIUNA C TMOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH
NPUKIAAHBIX 3a/7ad M 3a]ad Ha HAXOXKJICHHE HAMOOJBIINX W HAUMEHBIIUX 3HAYCHHM
dbynknuu. JlaHHas comepikaTeNIbHAs TMHUS BKIIOYACT B ce0s Takke (GOpMHUPOBAHNE YMEHUN
BBITIOJIHATHh Pacd€Thl Mo (opmysiaM, MpeoOpa3oBaHUs PallMOHATBHBIX, UPPAIMOHABHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TaKXKe BBIPAXKCHHUM, COJEPKAIIUX CTENeHU U
jorapudmel. brarogaps u3yueHuo anredOpandyeckoro Marepuaia MpOUCXOIUT JalibHEnIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIICHUS OOyYaromuxcs, (popMHUpYIOTCS
HAaBBIKH JICYKTUBHBIX PACCyXJICHHUH, paOOThl C CHMBOJIBHBIMU (DopMaMu, TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PAaBCHCTB M HEPABEHCTB. AJreOpa mpemiaracT
3¢ (HEKTUBHBIE UHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/ad,
HATJISJTHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopeprkarenpbHO-MeToanYecKast JTMHUS «DyHKIMM U rpaduKim» TECHO MEPEIIeTacTCs ¢
IPYTUMHU  JIMHHSIMH ~ Y4eOHOTO Kypca, TIOCKOJIBKY B  KakOM-TO CMbBICIIE  3a7aéT
MOCJICIOBATEIPHOCTh M3Y4YEHUs MaTepuayia. V3ydeHHe CTENeHHOW, ToKa3aTeabHOM,
JorapuMUYECKOW W TPUTOHOMETPUYECKUX (YHKIMHA, HMX CBOMCTB U TpaduKos,
UCIOJIb30BaHUe (DYHKIMH JIJIST PEIICHUS 3a7a49 U3 JAPYTrUX y4eOHBIX MPEAMETOB U peaTbHOU
JKU3HHM TECHO CBS3aHO KaK C MaTeMAaTHYECKHM aHAJIM30M, TaK U C PEIICHHEM yYPaBHCHHH W



HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHWE yAenseTcss (GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY Pa3IMYHBIMH BEIUYMHAMH, HCCIEAOBATH IMOJYYCHHBIC
dbyHKUMU, CTpouTh MX Tpaduku. Marepuan 3To coaepKaTelbHOW JIMHUM HaleJIeH Ha
pa3BUTHE YMEHUI U HABBIKOB, ITO3BOJISIIOIIMX BbIPaXKaTh 3aBUCUMOCTH MEXKIY BEIUYMHAMU B
pa3muuHOM  opMe: aHaIUTUYECKOM, Tpaduyeckod u ciaoBecHoM. Ero wusydenue
CIOCOOCTBYET PA3BUTHUIO QJITOPUTMHUUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIECHUIO H
KOHKPETH3aIMH, HCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHasgs JuHHUS  «Havama  mMaremaTM4yeckoro  aHalind3a»  MO3BOJISET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MAaTEMATUYECKUX, TaK U MIPUKIAIHBIX 3a7a4, JTOCTYITHBIX
oOydJarormuMmcs, TaKk KaK y HHUX TMOSBISCTCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXHBIX
byHKINNA, ONpenesaTh UX HauOOJBIINEC W HAWMCHBIINE 3HAYCHUS, BBIYUCISITH TUIOIIAIN
buryp u O0O0BEMBI TeN, HAaXOOUTh CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas
CoZep/KaTelIbHasl JUHUA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMAaTUYECKUX
MOJIEJIEN peabHbIX CUTYalHil, TO3BOJIIET HAXOAUTh HAMITYUYIIEE PEIICHUE B MIPUKIIA/IHBIX, B
TOM  YHCI€  COLMAJIbHO-)KOHOMHYECKMX,  3aJadax. 3HAaKOMCTBO C  OCHOBamMH
MaTeMaTHYECKOro aHaju3a CHOCOOCTBYET  pPa3BUTHUIO  a0OCTpakTHOro, (hopMaabHO-
JIOTUYECKOTO W KPEAaTUBHOTO MBINIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuyecs y3HaT O
BBIJIAIONINXCS PE3YJIbTAaTaX, MOJYUYEHHBIX B XOJ€ PAa3BUTHUS MAaTEeMAaTUKU KaK HAyKd, U 00 UX
aBTOpax.

CopepxarenpbHO-MeTOAMYECKass JTUHUSA «MHOXeCTBa M JIOTHKa» BKJIIOYAaeT B ce0s
AJIEMEHTHl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTHKU. TeopeTHKO-MHOKECTBEHHBIE
MPEICTaBIICHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTHKHU W MpejuiaraloT Hanbosee
YHUBEPCAIbHBIN S3BIK, OOBEIUHSIOMIUN BCE pa3/iesibl MaTEeMAaTUKU U €€ MPUJIOKEHUM, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE MUCIUIUIMHBI U WX MPUJIOXKEHHUS B €AUMHOE IIEJI0€.
[TorTOMYy Ba)KHO J1aTh BO3MOKHOCTh 00y4YaromeMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBII
A3bIK COBPEMEHHOW MaTeMaTUKH W UCIOJb30BaTh €ro JI BBIPAKEHHS CBOMX MBICIIEH.
JpyruM Ba)KHbIM NPHU3HAKOM MATEMAaTHMKU KaK HAyKHU CIEAYET MPU3HATH CBOWCTBEHHYIO €M1
CTPOrocTb OOOCHOBAaHHMWA W  CIIEOBAaHWE OMNPEACIEHHBIM MpaBUjaM MOCTPOCHHUS
JTOKA3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTeMaTHYEeCKOW JIOTMKM CIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYy4YaloIUXCs, TO3BOISET UM CTPOUTH CBOU
pacCyXKJIeHUs Ha OCHOBE JIOTHYECKUX TMpaBujl, (OPMHUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUSI.

B yueOHOM Kypce «Anrebpa M Havalla MaT€MaTUYECKOIO aHajIu3a» MPHUCYTCTBYIOT
OCHOBBl ~MAaTEMAaTUYECKOTO  MOJIETUPOBAHMS, KOTOpPbIE MPHU3BAHBI  CIIOCOOCTBOBATh
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJCIICH PEAbHBIX CUTYaIlui, MCCICIOBAHUS ITHX
MoOJIeNIeld ¢ TIOMOIIBIO ammapaTra ajreOpbl U MaTeMaTUYECKOrO aHalin3a, WHTEPIpEeTaIiu
MOJTYYEHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIJIETEHBI B Kbl U3 Pa3eioB MPOrPAMMBI,
MOCKOJIbKY BECh MaTepHall ydyeOHOTO Kypca IIMPOKO HCIONBb3YeTCs I PElICHHs
NPUKIAIHBIX 3a1ad. [lpu pemieHun peanbHBIX TMPAKTHYECKUX 3aJad  o0ydarouiuecs
pa3BUBAIOT HAOMIOJATENIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh AHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOsemy. JlesTenbHOCTh To



(GhOpMHUPOBAHNIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a9 OPTAaHU3YETCs B MPOIECCE N3YUCHUS
BCEX TEM y4eOHOTro Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHAIHM3a.

Ha wusyuenuwe yueOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOrO aHaIU3a»
oTBoauTCs 272 yvaca: B 10 kiacce — 136 gacoB (4 daca B Henenio), B 11 kimacce — 136 gacos
(4 yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Parnmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, TPOLEHTHI, OECKOHEUHBIE
nepuoanueckue apodu. [Ipumenenne apoOeit 1 MPOIEHTOB A PEIICHNUs MPUKIATHBIX 33124
Y3 Pa3JINYHbIX OTPACICH 3HAHUU U PEATbHOM KU3HU.

JlelicTBuTenbHBIE YKclia. PalimoHanbHble U UppalMoOHaIbHbIE yuciaa. ApudMeTudecKue
omnepanuu ¢ JICUCTBUTEIbHBIMA YHCIaMU. MOAyJb NEUCTBUTEIBHOIO YKCIIA U €r0 CBOMCTBA.
[TpuOnmxE€HHbIE BBHIYKUCICHUS, TpaBHJIAa OKPYIJCHHs, NPUKUAKA U OILEHKAa pe3yibpTaTa
BBIYHCIICHUU.

Crenenb ¢ 1ensiM nokazarenaem. bunom Heiorona. Mcnonb3oBanue noaxossineit opmbl
3allUCH JICUCTBUTEIBHBIX YHCEN U1 PEIICHHUS MPAKTUYECKUX 3aJa4 M NPEeACTaBICHUS
JTaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM ITOKA3aTENIEM M €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
II0KA3aTEeIIEM.

Jlorapudwm yucna. CoiicTBa sorapudma. Jlecaruunbie U HATYpaJIbHbIE JOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa M TOXKAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPABHEHUA-CIECACTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHUS LEeJIbIX H JPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOTOWIECHBI OT OJHOM INEpPEMEHHOM. JleneHne MHOro4wieHa Ha MHOTOWIEH C
octatkoM. Teopema besy. MHorouniens! ¢ nensimu ko3 dunuentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppaunoHaneHple  ypaBHEHHMs. (OCHOBHBIE METOJIBlI PELICHUS HPPALMOHAIBHBIX
YPaBHEHU.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOABl PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHU.

OcHoBHBIE TpUTOHOMeTpUueckre (opmynsl. IIpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BBIp@OXCHUH. PereHne TpUroHoMETpUYECKUX ypaBHEHUN.

Pemienne cucrem JIMHENMHBIX ypaBHEHHUN. Marpuiia CHUCTEMbI JIMHEWHBIX YPaBHEHHM.
Onpenenutens MaTpUlbl 2X2, €ro reOMETPUYECKHN CMBICI U CBOWCTBA, BBIYHUCICHHE €r0
3HAYEHUS, NPUMEHECHHUE ONPEACINUTENS JUIsl PELIECHUS CHCTEMbl JIMHEWHBIX YPaBHEHUM.
Pemenne mpuknagHpIX 3a1a4 ¢ MOMOIIBIO CHUCTEMBI JIMHEMHBIX ypaBHeHUU. VccinemoBanue
ITOCTPOECHHOU MOJENH C IMTOMOILIBI MATPULL U OITPEACIIUTENCH.

[locTpoeHne MaTreMaTHYECKUX MOJEIEH PEaJbHOM CUTYyallUHd C MOMOIIBI YPABHEHUM U
HEpaBEHCTB. l[puMeHeHNEe ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U
3a/1a4 U3 pa3IuYHbIX 00JacTeil HAYKH U peaibHOU KU3HMU.



DyHKIUHN U TPAPUKH

@OyHkus, cnocoObl 3amaHust GyHkuuu. B3zanmHo oOpathbie ¢yHkuuu. Kommosuims
byukuit. I'paduk pyHkiun. DnementapHbie mpeoOpazoBanus rpadukoB PyHKIIUM.

OO6nacTh ornpenesaeHuss © MHOXKeCTBO 3HaueHudd GpyHkuuu. Hymu gynkuuun. [Ipomexytku
3HaKOMOCTOsHCTBA. UETHbIE U HeuéTHhIe PyHKkuuu. [lepuoanueckue dpynkuu. [IpomexyTku
MOHOTOHHOCTH (GyHKIMHU. MakcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbombiee u HauMeHbliiee
3Ha4YCHUS PYHKIIUU Ha TIPOMEKYTKE.

Jluneitnas, KkBagpaTHIHAs U IPOOHO-ITMHEHHAS QYHKINH. DJIEMEHTAPHOE MCCIICIOBaHNE
Y TIOCTPOCHHUE MX TPaPUKOB.

Crenennas QpyHKIMA C HaTypaJdbHBIM M LEJbIM MoKa3aTeneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa U TpaduKk KOpHs N-0il cTeneHU Kak (PYHKIMU OOpaTHOM CTENEeHU C HATypalbHbIM
MOKA3aTEIIEM.

[ToxazarenpHass W JorapudmMuyeckas (QyHKIMM, WX CBONCTBA U  TIpaduKH.
HcnonpzoBanue rpadukoB GyHKIUIN 1715 peHICHHs] YpaBHEHUIA.

TpuroHomeTpuyeckass OKpPYXHOCTb, OIpPEAEICHUE TPUTOHOMETPUUECKUX (DYHKIUH
YUCJIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B peajbHBIX IHporeccax u sBiIeHUsX. [paduku
pEAIBHBIX 3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

IlocnenoBarenbHOCTH, CHOCOObI 3a1aHUA I10CJIEA0BATEIIBHOCTEN. Meron
MaTeMaTHYECKOW MHIYKIUMU. MOHOTOHHBIE U OIPaHUYEHHBIE I1OCIEN0BAaTEIbHOCTU. cTopus
BO3HMKHOBEHUSI MaTEMaTUYECKOI0 aHaJIN3a KaK aHaIn3a OECKOHEYHO MaJbIX.

Apudmernueckass W = reoMeTpuyeckas mporpeccud. beckoHeyHo — yObIBarolas
reomerpuyeckass mnporpeccus. CyMma  OECKOHEYHO  yOBIBalOUIEH  T'€OMETPUYECKOM
nporpeccuu. JIMHEMHBIA W 3KCHOHEHUHANBHBIA pocT. Yucimo e. Popmyna CIOXKHBIX
IpoLeHTOB. Mcnonb30BaHWE NPOrpecCUy Ul PELICHUs PEAIbHBIX 3aad IPHUKIIAIHOIO
Xapakrepa.

HenpepoiBHbIE (QYHKIMHM M WX cBoWcTBa. Toukw paspeiBa. ACHUMNTOTH TpaUKOB
bynkuuii. CBoiicTBa (YHKIIMI HEPEPHIBHBIX HA OTpe3Ke. MeTo MHTEPBAJIOB /I PEIICHUS
HepaBeHCTB. [[puMeHeHre CBONCTB HEMIPEPHIBHBIX (PYHKITUHN JJIS PEIICHUS 3a/1a4.

[lepBass u BTOpas mpousBojaHble ¢GyHKUUU. OnpeneneHue, TeOMETPUUYECKU U
(bu3MYECKUil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKky QyHKIUY.

[IpousBoaHbie 3neMeHTapHbIX (yHKkuMid. [IpousBoaHas CyMMBbI, NpPOU3BEACHHS,
YaCTHOT'O ¥ KOMIIO3ULIUU (DYHKIUH.

MHokecTBa M JIOTHKA

MHOk€eCTBO, onepali HaJl MHOKECTBAMHU M MX CBoOWcTBa. [[narpammel Diinepa—BenHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisl ONMCaHUs PEATbHBIX IPOLIECCOB U
SIBJICHUI, TIPU PEILICHUH 33]1a4 U3 APYTHX YYeOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHHS.

11 KIIACC

YucJia 1 BLIYUCJICHUSA



Harypanbaeie u wnenble uyucia. lIpuMeHeHHe NPU3HAKOB AETMMOCTH LEJbIX YHCEN,
HauOonbImui obumi aenutens (nanee — HOJl) m HamMeHblee oOlee KpaTHoe (nanee —
HOK), octaTkoB o mojyinto, anroputMa EBkiinaa i penieHus 3a1ad B eJIbIX Yuciax.

Kommnnekcuple uncna. AnreOpanueckass M TpUTOHOMETpUYeckas (opMbl 3amucu
KOMIUIEKCHOTO — 4YHcia. ApupMETHUECKHe OIepalud ¢ KOMIUIEKCHBIMH  YHCIIaMHU.
N300pakeHrne KOMIUIEKCHBIX YKCeNl Ha KOOpAMHATHOH miockoctu. @opmyna Myaspa. Kopuau
N-0M CTENEHM W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YHUCEN I PEUICHUS
(buU3NYECKUX U TEOMETPUUECKUX 3a]au.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYITHOCTh YpPaBHEHH M HEpPAaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U
CHUCTEMBI-CIIEICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHMH C TMOMOIIBIO TPUTOHOMETPUUYECKON
OKPYKHOCTH. Perenne TpuroHoMeTpuIeCKuX HEPAaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOIBl  PEHIEHUS CUCTEM U  COBOKYIHOCTEH  pallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHNE ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3a7ad U
3a/1ad M3 PA3IMUHBIX 00JacTel HAyKu W peajlbHOW >KU3HU, MHTEPHpETalvs MOJyYEHHBIX
pe3yJIbTaTOB.

@OyHkuuu U rpadpuku

['padux xomnosunuuu pyHkuil. I'eomeTpuueckre o0pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJIUHATHOM TNIOCKOCTH.

Tpuronomerpuueckre QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

['padrueckre MeToAbpl pelieHUs YpPaBHEHW W HEpPaBEHCTB. [ 'paduueckre MeTobl
peLIeHHns 3a1a4 C TapaMeTpaMH.

Hcnonb3oBanue rpa@ukoB (QYHKIUNA I UCCIAETOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IIPH PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MIPEAMETOB U PEATHHOM KU3HH.

Havasa MaTeMaTH4eCKOI0 aHAIM3A

[IpumeHenne MPOM3BOJHOM K UCCIENOBAaHUIO (PYHKIIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHne HanboIbero 1 HauMEHbIIET0 3HAaYeHU HENpepbIBHON (QyHKIIMH
Ha OTpPE3KE.

[IpumeHeHne NpOU3BOMHON Il HAXOXKACHUSI HAWIYUYLIETO PELICHUS B NPUKIATHBIX
3a/auax, JJIs ONpeACNICHUs CKOPOCTH M YCKOPEHHS Mpolecca, 3adaHHOro (GopMysion wim
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOoOpa3HbiX. [IlepBooOpa3Hbie eMEHTapHBIX
bynkuuid. [IpaBuna HaxoxAeHHUS TEPBOOOPA3HBIX.

HNuterpan. ['eomerpuyecknii CMBICI HMHTETpajia. BeluncieHue OonpeaciaEéHHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHue WHTErpajga i HaxXOXKJACHUS IUIOHIafed TUIOCKUX (QUryp u o0bEMOB
Tr€OMETPUYECKUX TEJ.

[Tpumepsr peLIeHn nudepeHnmanbHbIX YPaBHEHHM. Maremarnueckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINATbHBIX YPaBHEHUIA.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O KVYPCA «AJI'EGBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHET'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:
c(hOPMHUPOBAHHOCTh  TPAXKIAHCKONW  TMO3UIIMH  OOYydJaIOImerocss Kak  aKTHBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIeCTBa, MPEJCTaBICHUE O MaTEMAaTUYECKUX OCHOBAX
GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH, MpOLENyp TPa)xKJaHCKOro oOIIecTBa
(BBIOOPBI, OMIPOCHI U APYTOE), YMEHUE B3aUMOJICHCTBOBATH C COIMATHHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKIMSIMHU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh POCCUMCKON TpakIaHCKOM MJIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM
POCCHUICKUX MaTEMATUKOB M POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIbI, WCIOJIb30BAHUE ATUX
JIOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, CcGHOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0  CO3HAHUSA, OTUYECKOrO IIOBEACHUS, CBA3AHHOTO C MPaKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U JICSITEIBbHOCTHIO YUYEHOTO, OCO3HAHUE JTMYHOTO BKJIAJa B
MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOLIEHHE K  MHUpPY, BKJIIOYass JCTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pPEIICHUW, PaCCYKIECHUH, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh YMEHHsI TPUMEHSATh MaTeMaTHYECKUE 3HAaHUSA B HMHTEpecax
3I0pOBOrO0 U Oe30macHOro o0pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3m0poBOE TTUTaHKE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUM U OTIbIXa, peryisipHas pusznueckas
aKTUBHOCTB), (pU3MUECKOE COBEPIICHCTBOBAHUE MPH 3aHSATUSIX CHOPTUBHO-030POBUTEIIHLHOM
NEATEIIbHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/ly, OCO3HAHHE IIEHHOCTU TPYI0JII00US, MHTEPEC K pa3IudHbIM chepam
npoeCCUOHATILHON JIeSITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu U pealn30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHbl, TOTOBHOCTh W CIOCOOHOCTh K MaTEMaTUYeCKOMY OOpa30BaHUIO H
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HANPaBJIEHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh JKOJIOTMUECKOW KYyJbTYphl, TMOHMMAaHHE BIUSHUS COIUAIHHO-
PKOHOMHUYECKUX MPOLECCOB HA COCTOSHHE MPUPOJHOW M COLUUAIBHOW Cpeabl, OCO3HAHUE
I00ANBHOTO — XapakTepa dJKOJOTMYECKHX TMpoOJjeM, OpHEHTAIlUsi Ha TMPUMCHECHHE



MaTEeMaTUYECKUX 3HAHWM JIJISl PEIICHHs 337]a4 B 00JIACTH OKPYKAIOIEH CpeIbl, TUNTAHUPOBAHNE
MOCTYIIKOB M OLEHKH X BO3MOHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU W OOIIECTBEHHOH MPAKTUKH, TOHMMaHUE MaTEeMaTHIeCKOW HayKH KaK c(hepsl
YeJIOBEUECKOM JIeATETbHOCTH, JTamoB €& pa3BUTHS W 3HAYUMOCTH IS  Pa3BUTHUSA
[MBUJIIM3AIIMM, OBJIAJICHUE S3BIKOM MaTEMaTUKH M MaTEMaTUYeCKOM KyJIbTypoH Kak
CpPEACTBOM MO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HCCIIEA0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIISAIT M XapaKTEPU30BATh CYIIECCTBEHHbIC MPU3HAKK MATEeMaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXKIy TMOHATUIMHU, (POPMYIUPOBATH OMNpEACICHUS TOHSATUM,
YCTaHABJIMBATh CYIIECTBEHHBIM MNpHU3HAK KiacCU(PUKAIIUU, OCHOBAHHUSA [Jisi OOOOIIECHUS U
CpaBHEHMS, KPUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPeoOpPa3OBHIBATH CYXKIACHUS: YTBEPAUTEIbHbIE U
OTpUIlaTEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUUs B (DaKTax,
JAHHBIX, HAONIOJACHUAX U YTBEPXKICHUSIX, TMpeajaraTb KPUTEPUM JJIS  BBISIBJICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeJIaTh BBIBOJIbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUEHUH TT0 aHAJIOTUU;

MPOBOAUTH CAMOCTOSTENILHO JI0KA3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKICHUM (MpsIMbIE U
OT TPOTUBHOTO), BHICTPAMBATh APTYMEHTAIMIO, TMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CY>KJICHUSI U BHIBOJIBI,

BBIOMpATh CMOCOO pelleHus y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOUpaTh HauOojee MOAXOMSIIMINN C Y4ETOM CaMOCTOSITEIBHO BBIJICIEHHBIX
KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

UCIIOJB30BaTh  BOIMPOCHI  KaK  HMCCIEAOBATEIbCKHUI  MHCTPYMEHT  IO3HAHMS,
dbopmMyIupoBaTh BOMPOCH, (UKCUPYIOIIUME MPOTHUBOpEUHE, MpoOJeMy, YCTaHABJIMBATH
HMCKOMOE M JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHCHHUE;

MPOBOJAUTL CAMOCTOSITEJILHO — CIUITAHUPOBAHHBIA DKCIIEPUMEHT, HCCIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEKTa, SIBJICHHUS, MPOIECCa, BHISIBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENIbLHO (hOPMYJIMPOBATH 0OOOIIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJII0/ICHUS], UCCIIEIOBAHMUSI, OIIEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000I1IEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJIBUTATh MPEANOI0KEHUS O
€ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:



BBISIBIIATH Je(OUIIUTH HHGOPMAIIHH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETA HA BOTIPOC M JIJIS
peLIeHUs 3a/1a4u;

BbIOMpaTh MHGOPMAIMIO M3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BUIAOB © (popMm
IIPECTABIICHHUS;

CTPYKTYpPUpOBaTh  MH(MOpPMAIMIO, TPEICTaBIATh €€ B  pa3UuyHbX  (dopmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAE&KHOCTh HMHGPOPMAIMM IO CaMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe el CTBUSA

Oo01enue:

BOCIPUHUMATH U (HOPMYIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU H LEISIMH
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, J/1aBaTh MOSCHEHUS IO XOJy peUIeHMs 3aJauyd, KOMMEHTUPOBATH IOJTY4YECHHBIN
pe3yJbTarT;

B X0JI¢ 00CYKJIEeHUS 3a[]aBaTh BOMPOCHI MO CYIIECTBY OOCYX Ta€MON TEMBbI, TPOOIEMEI,
penraeMoil 3a1aum, BEICKA3bIBAaTh HUJICH, HAIICJICHHBIE Ha TIOMCK PEIIEHHUs, COMTOCTABISATh CBOU
CYXKICHUS C CYXKJACHUSAMHU JIPYTUX YYaCTHUKOB JUANOra, 0OHapyKUBATh pa3iNyuue U CXOJCTBO
NO3UIH, B KOPPEKTHOHN (opMe GOopMyIUpOBATh PA3HOIIIACHS, CBOM BO3PAKECHMUS,;

NPEJCTaBISATh PE3YyIbTaThl PEIICHUs 33Ja4yd, SKCIEPUMEHTa, WCCIEeIOBAaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOWpATh (QopMmaT BBICTYIUICHHS € YYETOM 3a7ad TNpPE3CHTAlud M|
0COOEHHOCTEN ayJUTOpPHUHU.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusanus:

COCTaBJISITh TUTAH, AJITOPUTM PEIICHUS 3a/laud, BHIOMPATHh CMOCOO pPEIICHUs C y4ETOM
UMEIOIINUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapUAHTHI pEIICHUH C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIeKT:

BJIAJETh HABBIKAMM I[IO3HABATEJIbHOM pe(IeKCuH KaK OCO3HAaHUS COBEpUIAEMBIX
JIEUCTBUN U MBICTUTEIBHBIX MPOIECCOB, X PE3YyIbTATOB, BIAJACTh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOIIECCA U PE3YIIbTaTa PEUICHU MaTEMAaTUUECKOM 3a/1auu;

MpEeABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPHU PEIICHUU 3aJa4yd, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa €I W YCJIOBHSIM, OOBICHITH MPUYUHBI
JOCTIDKCHUSI WJIM HEJOCTIDKCHUSI PE3YJIbTaTOB JCSATENBbHOCTH, HAXOAWTh OIIUOKY, aBaTh
OIIEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1€ITEJIBHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHJHONW ¥ WHIUBUIyAIBHONU paOOThI MpU
pemeHny ydeOHBbIX 3a7a4, NPUHUMATh 1e7b COBMECTHOW JESITEeIbHOCTH, IJIAaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacIpeiesiTh BUILI PabOT, JOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U Pe3ybTaT paboThl, 0000IaTh MHEHHSI HECKOJIbKUX JTFOJIEH;



y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (0OCykaeHUs, OOMEH MHEHUI, «MO3TOBbIE
IITYPMBI» M WHBIE), BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPIMHHPOBATH CBOM JEHCTBUA C
IPYTUMHU 4JI€HAaMH KOMAaH/bI, OLIEHMBATh KAauyeCTBO CBOEro BKJIaJa B OOLIMIA MPOAYKT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K koHuy oOydyenuss B 10 kiaacce oOydaromIMIiCS MOJMYyYHUT CIEAYIOIIHME IMPEAMETHBIC
pe3ynbTaThl MO OTACIbHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Anredpa u Havana
MaTeMaTUYECKOTO aHAIU3a»:

Yuciia 1 BBIYMCICHHUSA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMH:  PALMOHAJIBHOE  YHUCIO, OECKOHEYHas
nepuonyeckas Ipo0b, MPOIEHThI, UPPALUOHAIBHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX WU
JNEWCTBUTEIBHBIX YACEI, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

OPUMEHATHh JApOOM W TMPOLEHTHl AJsl PElICHUs TNPUKIAJAHBIX 337ad M3 Pa3IMuHBIX
OTpAaCJIE 3HAHUW U pEATbHON KU3HU;

NPUMEHATh MPUONMKEHHBIE BBIYMCICHUS, MPABUJa OKPYTJEHUS, NMPUKUIKY U OLEHKY
pe3ynbTaTa BIYNCICHUM;

CBOOO/IHO OINEPUPOBATH IMOHITHEM: CTENEHb C LEJIbIM I0Ka3aTeJeM, MCIOIb30BaTh
NOAXOASIYI0 (OPMY 3alUCH JACHUCTBUTENBHBIX YHCEN JJISl PEHICHUS MPAKTHYECKUX 3a1ad U
NIPEICTABIICHUS IaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: ApU(PMETHUECKUI KOPEHb HATypaJIbHOM CTENIEHHU;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CcBOOO/IHO OINEpPUPOBATh MOHATUAMM: JIOTAapU(PM 4YHCIIA, JECATUYHBIE U HATypajlbHbIE
Jgorapupmel;

CBOOOJHO OINEPUPOBATH MOHSTHSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO
aprymMeHTa;

OIIEpUPOBATh MOHATHIMU: APKCUHYC, ApKKOCUHYC U apPKTAaHI'€HC YHCIOBOTO apryMeEHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO  OMNEpUpPOBATh  MOHATHUAMM:  TOXKJAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIE/ICTBUSI, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOJIbl PEIICHUS PAlMOHAIBHBIX W JAPOOHO-pallMOHAIBHBIX
YpaBHEHUH, IPUMEHSTh METOJ HUHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHSITUSAMHU: MHOTOUJIEH OT OJHOM MEPEMEHHON, MHOTOWIEH C
ueiabiMu  Kod(dpUuieHTaMi, KOPHU MHOTOYJICHA, MPUMEHSTh JEeJIeHHEe MHOIro4WwieHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera ans pemenus 3aaay;

CBOOOJHO ONEpUPOBATh TMOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPEEIUTENIb MAaTpULBl 2 X 2 W €ro reOMETPUYECKHHA CMBICI, HMCIOJIb30BATh CBOMCTBA
onpenenuTes 2 X 2 s BBIYUCICHUS €r0 3HAUYCHUS, IPUMEHSTh ONPEACIUTENH ISl pEeIeHUs
CUCTEMbI JIMHEHHBIX YPaBHEHHM, MOAEIUPOBATh peajbHbIE CUTYaIlMH C MOMOIIBIO CHCTEMBbI
JMHENHBIX YypPaBHEHWI, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C [OMOULIBI0 MAaTpUll H
ONpEEIUTENIEH, MHTEPIPETUPOBATH NOJYYEHHBIN PE3YJIbTAT;

UCITOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU JJI TpeoOpa30BaHUsl BIPAKEHUM;



BBIMIOJHATh MPEOOpa3OBaHUSA UHCIOBBIX BBIPAXKEHHM, COAEpXKAIIUX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JiorapudmoB i mpeoOpa3oBaHusi  JorapupMUUECKUX
BBIPAKEHNN;

CBOOOJIHO  ONEpUPOBAaTh  MOHATHUAMM:  HUpPpAIlMOHAJbHBIC,  IOKa3aTelbHbIE |
JorapuMUYECKUE YpaBHEHUSI, HAXOUTh UX PEUICHUS C TOMOIILI0 PABHOCUJIBHBIX MIEPEXOI0B
WJIM OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TpPUTOHOMETpHUeckne (opMynbl i mpeoOpazoBaHUS
TPUTOHOMETPHUUECKUX BBIPAKCHHI;

CBOOOJIHO OMEpUPOBATh TMOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHUE, MPHUMEHSTH
Heo0XxoauMble (HOPMYJIBI JIJISl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJICJIUPOBATh pealbHbIE CHUTYallUd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
yYpaBHEHHUs, HEPABEHCTBA IO YCIOBHUIO 3aJayd, HCCIENOBaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DOyHKUMHA U TPapuKu:

CcBOOO/IHO ONEpPUPOBATH MOHATHAMM: (YHKIUS, CIOCOOBI 3a1aHus (PyHKLIHH, B3aUMHO
oOpaTHble (YHKIIMU, KOMIO3UIMS (YHKIUNA, rpa@uK (QYHKIUHU, BHITOIHATH dJIEMEHTApHBIC
npeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CBOOOJHO OTNEPUPOBATH MOHITHSIMH: OOJACTh OMPEIECICHUS W MHOXXECTBO 3HAYCHHM
byHKUIMU, HYIA QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/IHO OIEpUPOBATh MOHATHAMH: UYETHbIE U HEUYETHBIE (YHKIMH, NEPUOIUYECKUE
GYHKIIUHA, TPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCHMyMbl W MHUHHUMYMBI (YHKIIAH,
HauOoIbIIee M HANMEHbIIIee 3HaueHNe (PYHKITUN Ha TPOMEKYTKE;

cBOOOJHO OMNEpPUPOBATh MOHATUSAMU: CTENEHHAas (YHKIHS C HATYpadbHBIM U IEIBIM
nokasarelieM, rpauk CTEeHHOW (PYHKIIMU C HATypaJbHBIM U II€JBIM TOKa3aTesieM, rpauk
KOpHS N-0¥ CTeNeH KakK (PYHKIIMU 0OOpaTHOM CTETICHU C HATypajbHBIM MOKa3aTeseM;

ONEepPUPOBATh TOHATUSAMH: JIMHEWHAs, KBagpaTWudHas W JIpOOHO-TMHEWHas (QyHKIWH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHHE UX IPa(hUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: MOKa3aTelbHasg U Jlorapudmuueckas GyHKIIUH, UX
CBOMCTBa U TpaviKu, UCTIOJIB30BaTh UX Tpad UKy 11 pelieHUs] ypaBHEHH;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAs OKPY>KHOCTb, OMNpEJeIICHUE
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpa@uKu (YHKIMHA A MCCIEAOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH MpH
pelieHnn 3a1ad U3 APYyruxX y4eOHbIX MPEIMETOB U PEaIbHOM KU3HU, BBIpAXKaTh (POPMYyJIaMH
3aBUCUMOCTH MEX]y BEITMUMHAMH,

Hauaja MmaTeMaTH4eCcKOro aHAJIM3a:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: apu(PMeTHdecKass ¥ TeoMeTpuUuecKas MpOTPECCHs,
OECKOHEYHO YyObIBaroU[asi reoMeTpuuecKasl MpOTrpeccusi, JUHEWHBIA U SKCINOHEHIMATbHBIN
pocT, popMyia CII0KHBIX MTPOLIEHTOB, UMETh MPECTaBICHNE O KOHCTAHTE;

WCITIOJIB30BATh MIPOTPECCHH IJISl PEIICHUS PEAThbHBIX 3a1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO  OMEpUPOBATh MOHATHSAMH: TIOCIEIOBATEIBHOCTh, CIOCOOBI  3aJaHwMs
MOCIIEIOBATEIPHOCTEH, MOHOTOHHBIE W OTPaHWYCHHBIE I[OCIIEOBATEILHOCTH, MOHUMATh
OCHOBBI 3apO>KJICHUSI MaTEMaTHYECKOT0 aHaJIM3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;



cBOOOIHO ONEPUPOBATH MOHIATUSAMU: HETIPEPbIBHbIE (DYHKIINU, TOUYKU pa3pbiBa rpaduxa
(GYHKIIUU, aCUMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKILHS, HEMpEpbIBHAs Ha OTpPE3KEe, MPUMEHSTh
CBOICTBA HETIPEPHIBHBIX (DYHKIIUI JIJIs pEIIeHHS 3a/1a4;

CBOOOJIHO OMEpUPOBaTh TMOHATHSAMHU: TIEpBasi W BTOpas MPOU3BOJAHBIE (YHKIIUH,
KacaTenbHas K Tpaduky GyHKIUH;

BBIYUCIISATh TPOU3BOAHBIE CYMMBI, MPOU3BEIAECHUSA, YACTHOTO W KOMIIO3HUIIMU JBYX
(bYHKIHMI, 3HaTh IPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIONIb30BaTh TE€OMETPUUYECKUN M (PU3UYECKUN CMBICT MPOU3BOJAHON MMl PELICHUS
3a/1a4.

MHokecTBa H JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: MHOXKECTBO, OIlEpaIlMU HaJl MHOXKECTBAMH;

WCIIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil  ONHWCAHUSA  PEalbHBIX
MIPOILIECCOB U SIBJICHUM, P PEIICHUH 33]1a4 U3 IPYTHX yUYCOHBIX MPEAMETOB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ONPEICICHUE, TEOpeMa, ypaBHEHHE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4eckoro oOOBEKTa, JOKa3aTebCTBO, PABHOCWUIIbHBIE YpPaBHEHUA W
HEPaBEHCTBA.

K koHnmy oOyuenus B11 kjacce oOyyaromuidcs MOJYYUT CIEAYIOIIUE MpEIMETHbIE
pe3ynbTaThl MO OTAECNBHBIM TEMaM paboyell mporpaMMel yueOHOTo Kypca «Anredpa u Havana
MaTEMaTUYECKOIO aHAIU3a»:

Yucia 1 BbIYHCICHHSA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATypAJIbHOE M IEJI0€ YHCI0, MHOXECTBA
HAaTypaJIbHBIX W LEJNBIX YUCEJ, UCIIONb30BATh NMPU3HAKKA JNeIMMOCTH Henbix yuces, HOJ u
HOK HaTypanbsHBIX 4nCel U1 pELICHUS 3a/1a4, IPUMEHATh anroput™ EBknmnaa;

CBOOO/IHO OIEpPUpPOBaTh MOHATHEM OCTaTKa MO MOMAYJIO, 3alHUChIBaTh HaTypaJlbHbIE
YHUCIIa B Pa3JINYHBIX MTO3ULHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO OMEpPUPOBAThH MOHATHUAMH: KOMILJIEKCHOE YMCIO U MHOXECTBO KOMIUIEKCHBIX
YyHucel, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpanyeckod W TPUTOHOMETPHUYECKOU
dbopme, BBHIMOIHATH apuPMETHUECKUE ONepalri ¢ HUMH M W300pakaTh Ha KOOPIMHATHOMN
IIJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSMU:  HPpPALlMOHANIBHBIE,  [OKa3aTeJdbHblE U
jgorapu(MUYECKHEe HEPABEHCTBA, HAXOJIUTh HX PEHICHUS C MOMOIIBI0 PaBHOCHIBHBIX
IIEPEX0/I0B;

OCYILIECTBISATh OTOOP KOPHEH MU PELICHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
He00XoauMbIe (DOPMYJIBI JIJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHSIMHU: CHUCTEMa U COBOKYIIHOCTh YypaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOUTh PEIICHNUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, HUPPALUOHAIBHBIX, MOKA3aTEIbHBIX W JIOTApU(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

pemaTrh palMoHaJIbHbIE, HPpPAIMOHANIbHBIE, [OKa3aTelabHble, JOrapupMHUUECKUe WU
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPKALIUE MOIYJIH U ITapaMETPBIL;



NPUMEHATh Tpaduueckrue METOIbI I PElIeHUs YPAaBHEHHH W HEPaBEHCTB, a TaKKe
3a71a4 ¢ IapaMmeTpamMu;

MOJICIIUPOBAaTh peaJibHble CHUTyalldd Ha S3bIKe ajreOpbl, COCTaBJISITh BBIPAKCHHS,
YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHUIO 3a/1aud, UCCIEAOBATh MOCTPOCHHbBIC
MOJIENIM C UCTIOJIb30BAaHUEM armapara aareOpbl, HHTEPIPETUPOBATD MOTYYSHHBIN pe3yIbTaT.

DOyHKUMH U TPaPuKu:

CTPOUTH TpaPuKU KOMIOZUIMK (YHKIIUH C TTOMOIIBIO 3JIEMEHTAPHOTO MCCIICAOBAHUS U
CBOMCTB KOMITO3HIINH JIBYX (DYHKITU;

CTPOUTH TE€OMETpUUECKue oOpa3bl ypaBHEHUH U HEPABEHCTB HA KOOPJAUHATHOU
IIJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMU: TpaUKH TPUTOHOMETPUIECCKUX (DYHKITU;

MPUMEHSITH (YYHKITUH TSI MOJICIIMPOBAHUS U UCCIICOBAHUS PEaJIbHBIX ITPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHa/Iu3a:

WCITOJIB30BaTh TMPOW3BOJHYIO [IJISI HCCIEIOBAaHUS (QYHKIIMM HA MOHOTOHHOCTh U
AKCTPEMYMBI;

HaxO0JUTh HauOOJIbIIIEe M HAUMEHBIIIeE 3HaUeHUs (PYHKITUU HEIIPEPHIBHOM HA OTPE3KE;

MCIOJI30BaTh MPOU3BOIHYIO /I HAXOXKICHUS HAWIYUILETO PEIICHUsS B MPUKIAAHBIX, B
TOM YHCJIE€ COLMAIIBHO-PKOHOMUYECKUX, 3ajlauax, JJisg OMpPEACIICHUS CKOPOCTH U YCKOPEHHS
npoiiecca, 3aJIaHHOr0 (OpMYJION UiTu TpaPuKoM;

CBOOOJIHO OIEpUPOBATh IOHATHAMHU: TIEpBOOOpa3Has, OINpeaeaEHHBI HHTErpal,
HaxOJHUTh TEPBOOOpPA3HBIC AIEMEHTAPHBIX (YHKIMH W BBIYUCIATH UHTETpaja 1o dopmylie
Hrrorona-Jlenibaumna;

HaXOJUTh TJIOMIAIU JIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETPANa;

UMETh NPEACTaBICHUE O MAaTEMaTUYECKOM MOJECIMPOBAHUU HAa MPUMEPE COCTABIICHUS
nuddepeHnanbHBIX YpaBHEHUH;

peraTh IPUKIaIHbIC 3a7a9i, B TOM YHCJIE COIMaIbHO-9KOHOMHYECKOTO M (PU3HYECKOTO
XapakTepa, CpeJCTBAMH MaTEeMAaTUYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBouacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHuepa3aeioB 1 (mudpoBbIe)
/. TeMIporpaMMbl Bcero Kontpoabubiepaborsl IIpakTHyecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
MHO0X€eCTBO I€HCTBUTENIBHBIX YU CEIL.
1 MHorounensl. PanoHanbHble ypaBHEHUS 24 5 0 Caiir-httos//edsoo.ru/
1 HEPaBEHCTBA.
CucreMbplUTMHENHBIXypaBHEHUI
5 Oynkiun u rpaguku. CreneHHas GyHKUIUsA 12 1 0
C LIEJIBIM [TOKAa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1 0 Caitr-htins-//edsoo.ru/
HppaumonanbHbIeypaBHEHUS I
4 [TokazaTenpHasIQyHKITHS. 10 1 0
[TokaszaTenbHbIEypaBHEHUS
5 JlorapudpmuueckaspyHKIUs. 18 1 0
JlorapudpmmuueckueypaBHeHUs
6 T PHrOROMETPITIECKICBLIpAKCHI 1 22 1 0 Caitr:https://edsoo.ru/
YpaBHEHUS
7 ITocnenoBarenbHOCTH U IPOTPECCUU 10 0
8 HenpepsiBabiedynkuuu. [IponsBoanas 20 0 Caiit:https://edsoo.ru/
9 [ToBTOpEHwE, 06061ueHvI/1e, 5 2 0
cUCTeMaTH3alsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 1 0
[NPOT'PAMME



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
odpa3oBaTeIbHbIEPECYPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 5 0
MTOMOIIbIO TIPOU3BOIHOM
2 [lepBooOpa3Hast u MHTETpA 12 1 0 CaiiT:https://edsoo.ru/
I'paduike TPUrOHOMETPHUYECKUX
3 byukuii. TpuroHomerpuueckue 14 1 0
HEPABCHCTBA
HpparmoHaibHbIe,
4 MOKa3aTelIbHbIC U 24 1 0 Caiit:https://edsoo.ru/
norapudMuuecKre HepaBeHCTBA
5 KowmruiekcHbieuncia 10 0
6 HatypanbHble u 1ienbieuncia 10 0
Cuctembl paluoOHAIbHBIX,
7 MPPAIHOHATILHEIX 12 1 0 Caitt:https://edsoo.ru/
MOKa3aTeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3aaun ¢ mapaMeTpamu 16 1 0
9 Hosropermne, 06061uer1 © 16 2 0 Caiit:https://edsoo.ru/
cUcTeMaTH3alUI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 11 0
[NPOTPAMME



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecrBouacos 5 o
JIEKTPOHHBIEI!
Ne Konutpo = Ipaktnue  Jdaramsy
Temaypoxka poBbIeoOpa3oBaTe
n/n Bcero JbHBIEP  cKHepadoT  YeHHs
JIbHbIepecypchl
a00ThI bl
[[MHO>KeCTBO, ONepalii HaJl MHOXKECTBAaMHU U UX CBOMCTBA 1 0 0 Caiit:https://edsoo.ru/
HuarpammbiDiinepa-Benna 1 0 0 CaiiT:https://edsoo.ru/
[IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anmapaTa Jiis .
3 P P pataa 1 0 0 Caiit:https://edsoo.ru/
pelieHus 3a1a4y
Pannonaneueie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOH,
4 B A AP 1 0 0 https://resh.edu.ru/
MPOLIEHTHI, OECKOHEYHBIE IEPUOAUYECKUE APOOU
Panmonaneabie yncia. OOBIKHOBEHHBIC U JACCSITHYHBIC APOOH,
5 R 8 P 1 0 0 https://resh.edu.ru/
MPOIEHTHI, 0ECKOHEYHBIC TICPUOUUYECKUE IPOOH
[Ipumenenue nqpobeit v MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX
6 P AP pott AP P A 1 0 0 Caiit:https://edsoo.ru/
3a1a4y
[Ipumenenue nqpobeit v MPOIEHTOB ISl PEIICHUS TPUKIIaTHBIX
7 P a3 pott AP P A 1 0 0 https://resh.edu.ru/
3a/1a4y
8 [JeiictBuTenbHble yncia. PaninoHanbHbple 1 HppalMOHAIBHBIE 1 0 0
yucna
9 Apudmerndeckue onepanum ¢ AHCTBUTEIbHBIMI YU CIAMH 1 0 0 Caiit:https://edsoo.ru/
10 Moy NeiCTBUTEILHOTO YUCIIA U €T0 CBOKWCTBA 0 0 https://resh.edu.ru/
1 [TpubnuxEHHbIC BEIYUCICHUS, TIPABUIIA OKPYTICHUS, IPUKUIKA U 1 0 0
OIICHKA Pe3yJIbTaTa BIUUCICHUN
[TpubnuxEHHBIC BEIYUCICHUS, TIPABUIIA OKPYTIICHHUS, IPUKUIKA U .
12 P vp pyT PHIRHIA 1 0 0 Caitt:https://edsoo.ru/
OIICHKA Pe3yNIbTaTa BBIUMCICHUHA
OCHOBHBIE METOJIBI PEIICHUS IEJBIX U JPOOHO-PAITUTOHATLHBIX
13 . AbLD H AP pall 1 0 0 https://resh.edu.ru/
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS ENBIX U APOOHO-PAITMOHATILHBIX
14 . ARLP H AP patt 1 0 0 https://resh.edu.ru/
ypaBHEHU U HEPABEHCTB



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

15

MHorowieHsl OT OJHON EPEMEHHOM. JleTleHre MHOTO4YJIEHa Ha
MHOT'OYJIEH C OCcTaTKoM. Teopemabesy

16

MHorouseHsl ¢ 1eiabiMu ko3¢ dunnenramu. Teopema Buera

17

18

BxomHast koHTposibHas paboTa
Pewienne cucreM IMHENHBIX YPaBHEHUN

PemenunecucreMiamHeHbIX ypaBHEHU I

https://resh.edu.ru/

19

Matpuia cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTelb
MaTpHULIbI 2X2, €ro FreOMETPUUECKHUI CMBICI U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

https://resh.edu.ru/

20

21

Ornpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICIT U
CBOMCTBA; BBIYUCJICHUE €T0 3HAUCHUS

[Ipumenenue onpenenutens 1 PELICHNs] CUCTEMbI JIMHEHHBIX
YpaBHEHUU

https://edsoo.ru/

22

Pemenue npuknaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

https://resh.edu.ru/

23

24

Pemenne MPUKIIAAHBIX 3aaa4 ¢ ITIOMOIIBIO CUCTEMBI JIMHEWHBIX
ypaBHEHUH

KonTtponbHas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA.

CucreMbUTMHENHBIXypaBHEHUHN "

https://resh.edu.ru/

25

@yHKIMS, cr1oco0b! 3ajaHus GyHKIMU. B3aumMHo oOpaTHbIe
¢yukun. Komnosunusadynxkuuit

https://resh.edu.ru/

26

27

I'padux pynkumnn. dnemeHTapHble Mpeodpa3oBanus rpaduKoB
byHKIINHA

OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HaueHuH GyHkmu. Hynm
¢ynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

https://edsoo.ru/

https://resh.edu.ru/

28

Uérnble u Heu€THbIE pyHKIMH. [leproanueckue GyHKINN.
[IpoMexyTKUMOHOTOHHOCTU(PYHKIIUU

29

MaxkcumyMbl 1 MUHUMYMBI yHKIMH. Hanbomnbiee u
HauMeHbIllee 3HaYeHNe (PyHKIUN Ha POMEKYTKE

https://resh.edu.ru/

30

JluneliHast, KBaJpaTU4Hasl U IpOOHO-TUHEWHAS QYHKIUU

https://edsoo.ru/

31

DneMeHTapHOe UCCIIeIOBaHNE U TOCTPOCHUE TPaUKOB ITHX



https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/

byHKIHHA

32

DeMeHTapHOe UCCIeI0BaHUE U MIOCTPOCHUE rPahuKOB ITUX
byHKIMHA

https://resh.edu.ru/

33
34

Crernenn c LETBIM TTOKa3areaeM. buaom HeroTona

CreneHb ¢ LEIbIM ITOKa3aTeneM. buaom HreroTona

https://edsoo.ru/

35

36

37

CrenenHast QyHKITUS C HATYPAIBHBIM U IIETBIM [TOKA3aTEICM.
EécpoiicTBa u rpadux

Kontponbnas pabora: "Crenennas ¢pyakuus. E€ cBoiicTBa u
rpaduk"

Apudmerndeckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €T0 CBOICTBA

https://resh.edu.ru/

https://resh.edu.ru/

38

39

Apudmerndeckuii KOpeHb HaTYypaTbHOW CTETIEHH U €T0 CBOICTBA

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHH, COIEPIKALIUX CTEIEHH U
KOPHH

https://resh.edu.ru/

40

41

42

[IpeobpazoBaHust YKCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTEIIEHU U
KOpHH

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U
KOpHU

Wppannonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATIBHBIX YpaBHEHUN

https://resh.edu.ru/

https://edsoo.ru/

https://resh.edu.ru/

43

44

45

Wppannonanbubie ypaBHeHHUs. OCHOBHBIE METO/IbI PELLICHUS
VPPALMOHAJIBHBIX YPABHEHUN
Wppannonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLICHUS
VPPALMOHATIbHBIX YPABHEHUM

PaBHOCWIBHBIE ITEPEXOBI B PELICHUN UPPALHOHAIBHBIX
YpaBHEHUU

https://resh.edu.ru/

46

47

PasHOCHIBHEBIE NEPEX0abl B pCHICHUN UPPALUMOHATIbHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXOBI B PELICHUU UPPALUOHAIBHBIX
yYpaBHEHUU

https://edsoo.ru/

48

PaBHOCUIIBHBIE TIEPEXOBI B PEIIEHUU UPPALIMOHAIBHBIX
YpaBHEHUU

https://resh.edu.ru/
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CgoiicTBa u rpaduK KOpHS N-0¥ CTENeHU Kak (yHKIIUHA 0OpaTHON

49 1 0 0
CTETICHU C HAaTYpaJIbHBIM ITOKa3aTeIeM
50 CgoiicTBa u rpaduK KOpHS N-0¥ CTENeHU Kak GyHKIIUHA 0OpaTHON 1 0 0
CTENEHH C HATYpaJIbHBIM [10Ka3aTeIeM
51 KonTtponbnas padora: "CBoiicTBa 1 rpaguK KOpHsI N-0i CTENCHH. 1 1 0 https://resh.edu.ru/
UppanmonanbusieypaBHeHUs"
52 CrerneHsb ¢ paluoOHAIBHBIM MTOKa3aTeleM U e€ CBOKCTBA 1 0 0
53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 0 0 https://resh.edu.ru/
54 CreneHb C pallMOHAIBHBIM MTOKa3aTesieM U €€ CBOMCTBa 1 0
55 [TokasarenpHas pyHKIHs, €€ CBOMCTBA U TpaduK 1 0 0 https://edsoo.ru/
56 Hcnonp3oBanue rpaduka QyHKIMM 1JIs1 PELICHUsT YPaBHEHUH 1 0 0
57 Hcnonb3oBanue rpaduka QyHKUINU 11 pEeIIeHUs] ypaBHEHU N 1 0 0 https://resh.edu.ru/
58 [TokazarenbHbIe ypaBHeHI/IfI. OCHOBHBIE METOJIbI PEIICHUS 1 0 0
NOKa3aTeIbHBIX YPaBHEHUN
59 [TokazarenbHbIe ypaBHeHPIiI. OcCHOBHBIE METOBI PELICHHS 1 0 0
MOKa3aTeNbHBIX YpaBHEHUN
60 [TokazarenbHbIe ypaBHeHI/IfI. OCHOBHBIE METO/IbI pEIIECHUS 1 0 0 https://resh.edu.ru/
MOKa3aTeNbHBIX YpaBHEHUN
61 KOHTpOJ‘ILH"aSI pabora: "IlokazatenbHas ¢pyHkius. [lokazaTenpHbIe 1 1 0 https://resh.edu.ru/
ypaBHEHHS
62 Jlorapugmuucina. CoiicTBanorapudma 1 0 0 https://edsoo.ru/
63 Jlorapudmuucia. CoricTBanorapupma 1 0 0
64 Jlorapugmuucina. CoiicTBanorapudma 1 0 0 https://resh.edu.ru/
65 JlecsiTuuHble U HATYpallbHbIEIOTapU(MBI 1 0 0
66 JlecaTuunble U HaTypaJlbHbIETOrapu(pMbl 1 0 0
67 [IpeoOpa3oBaHUEBBIPAKEHUHN, COICPIKAIMXIIOTApH(HMBI 1 0 0 https://resh.edu.ru/
68 [IpeoOpazoBaHueBbIpaskeHUH, CONEpKAIUXIOTapUPMBbI 1 0 0
69 [IpeoOpa3oBaHUEBBIPAKEHUN, COIEPIKAIITUXITIOTAPH(HMBI 1 0 0 https://resh.edu.ru/
70 Jlorapudmuueckas ¢hyHKIMs, €€ CBOHCTBA U TpaduK 1
71 Jlorapudmuueckas GyHKIus, €€ CBOMCTBA U Tpaduk 1
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72

Hcnonp3oBanue rpaduka QyHKIUU AJIs PELICHUS] ypaBHEHUI

https://resh.edu.ru/

73 Hcnonp3oBanue rpaduka GyHKIMM 1JIs pELICHUs] YPaBHEHUH https://edsoo.ru/
74 Jlorapudpmuueckue ypaBHeHHiI. OCHOBHBIE METO/bI PEILICHUS 1 httos://resh.edu.ru/
norapu(pMHUECKUX YpaBHEHHMA
75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/bI PEIICHUS 1
JOrapu(pMHUUECKUX ypaBHEHUH
76 Jlorapugmuueckue ypaBHeHHiI. OcCHOBHBIE METO/BI PELLICHUS 1 https://resh.edu.ru/
norapu(pMHUECKUX YpaBHEHHMA
77 PaBHoanH:HHe HepeXOo/ibl B PELICHUHU JIOTapU(PMUYECKUX 1 httos://resh.edu.ru/
ypaBHEHHI
78 PaBHoanH:HHe HEePeXOo/ibl B PELICHUHU JTOraprU(PMUUECKIX 1 httos://edsoo.ru/
ypaBHEHUH I
79 KonTtponsnast padora: "Jlorapupmuueckas GyHKIuS. 1
Jlorapudmuueckue ypaBHeHUS"
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC YHCIIOBOI'O apryMEHTa 1 https://resh.edu.ru/
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1 https://edsoo.ru/
83 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCIOBOTO apryMEHTa 1 https://resh.edu.ru/
84 TpuronomeTpuveckast OKpy>KHOCTB, ONIPECTICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apryMEHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpeICTICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
86 OCHOBHBICTPUTOHOMETPHUIECKUE(HOPMYITBI 1 https://resh.edu.ru/
87 OCHOBHBIETPUTOHOMETPUYECKHE(DOPMYITBI 1 https://edsoo.ru/
88 OCHOBHBIETPUTOHOMETPHYECKHE(DOPMYITBI 1
89 OCHOBHBIETPUTOHOMETPHYECKHEDOPMYITBI 1 https://resh.edu.ru/
90 [IpeobpazoBaHUETPUTOHOMETPUUECKUX BBIPAKEHHH 1 https://edsoo.ru/
91 [Ipeo6pa3oBaHHETPUTOHOMETPUUECKUXBBIPAKEHHUI 1
92 [IpeoOpa3oBaHHETPUTOHOMETPHUUCCKUX BEIPAKEHUI 1 https://edsoo.ru/
93 [IpeoOpazoBaHHETPUTOHOMETPHUUCCKUX BBIPAKCHHI 1 https://resh.edu.ru/
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94 PemenneTpuroHoOMeTpUYECKUX ypaBHEHU I 1
95 PemieHneTpUroHOMETpUYECKUX yPABHEHU I 1
96 PemennerpuroHoOMeTpUYECKUX ypaBHEHU I 1
97 PemennerpuroHoMeTpuYECKUX ypaBHECHU I 1 https://resh.edu.ru/
98 PemenneTpuroHoMeTpuYeCKUXypaBHEHU I 1 https://edsoo.ru/
99 PemennerpuroHoMeTpuYECKUX ypaBHECHU I 1 https://edsoo.ru/
100 PemienneTpuroHoMeTpuYeCKUX ypaBHEHU I 1
101 KoHnTtposbHas padoTa: "TpI/Il“OHONVI'eTpI/I‘ieCKI/Ie BBIPAXKEHUS U 1 https://resh.edu.ru/
TPUTOHOMETPUUYECKUE YPAaBHEHUS
102 IlocienoBaTeabHOCTH, CLIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEMH. 1
MeTtoa MaTeMaTH4eCKON HHIYKIINN
103 MOHOTOHHBIE U OTPaHUYEHHbIE MOCIIeA0BaTeNbHOCTH. VicTOpHs 1 httos://resh.edu.ru/
aHanmm3a OECKOHEYHO MaJIbIX
104 Apudmerndeckasmporpeccus 1
105 I'eomeTpuueckasporpeccus 1 https://edsoo.ru/
106 BeckoneuHOoyObIBaroIasireoMeTpHUeCcKasnporpeccus 1 https://resh.edu.ru/
107 Cymma OeckoHe4YHO yObIBaroIIei reOMeTpUUeCKOl MPOTrpecCHU 1
108 JIuHeNHbIN U 3KCIIOHEHIMAIBbHBIN pocT. Uucio e. opmyia 1 https://resh.edu.ru/
CJIO’KHBIX TPOLIEHTOB
109 JInHenHbIN ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX TPOLIEHTOB
110 Hcnonp3oBanne mporpeccuu Ui peieHns pealbHbIX 3a1ad 1
NPUKJIQJHOTO XapaKTepa
111 KonTtponbhas padora: "[locnenoBaTeabHOCTH U IpOrpeccuu’” 1 https://resh.edu.ru/
112 HenpepoiBHble GYHKIIMU 1 UX CBOWCTBA 1 https://edsoo.ru/
113 Touka pa3pbiBa. ACUMNITOTHI IrpadUKOB GyHKIUN 1
114 CaotlicTBa (QyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1
115 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1 https://resh.edu.ru/
116 Metoa HHTEPBAJIOB ISl pEUIEHUST HEPABEHCTB 1
117 Meroza UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1 https://edsoo.ru/



https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/

118 Metoa HHTEPBAJIOB TSI pEIICHUST HEPABEHCTB 1

119 [IpumeHeHre CBOWMCTB HENPEPHIBHBIX (DYHKIIMUN JAJIs1 pEILICHUS 1 https://resh.edu.ru/
3a/1a4y

120 [IpumeHeHne CBOWMCTB HENMPEPHIBHBIX (DYHKIUN JIJIs1 pEIICHUS 1 httos-//edsoo.ru/
3a1a4y |

121 [lepBas 1 BTOpas Npou3BOAHBIC (DYHKIIMH 1

122 Onpenenenue, reoMeTpUYECKUNACMBICIIIPON3BOJHON 1 https://resh.edu.ru/

123 Onpenenenne, GU3NIECCKUICMBICTITPOU3BOIHON 1 https://resh.edu.ru/

124 YpaBHeHUEe KacaTeNbHOU K TpaQuKy QyHKIUN 1

125 YpaBHeHHEe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Tpou3BoIHBICIEMEHTAPHBIX () YHKITUI 1 https://edsoo.ru/

127 [IpousBoiHBIEIEMEHTAPHBIX ) YHKIUI 1 https://resh.edu.ru/

128 [IpousBoiHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU 1
byHKIMI

129 [Ipou3BoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO 1 KOMIIO3HIIUU 1
byHKIMMA

130 HpOHSB(iI[H&SI CYMMBI, IPOU3BE/IEHUS, YACTHOTO U KOMITO3UIIUU 1 https://resh.edu.ru/
byHKIMI

131 Kontponbnaspadora: "[IpousBoanas" 1 1

132 [ToBTropenue, 0000IIEHNE, CUCTEMAaTH3AIHS 3HAHUH: "Y paBHEHHS " 1 https://resh.edu.ru/

133 [ToBTOpenue, 06061eHne, cucTeMaTu3anus 3Hanui: "OyHkun"

134 Hrorosas koHTpoJsibHAs paboTa, B paMKaxX MPOMEXYTOUHOM 1 1 hitos://edsoo.ru/
aTTECTAIlHH. ALps.//e¢s00.1/

135 HroroBast KOHTpoJIbHAs paboTa, B paMKaxX MPOMEXKYTOUHOM 1 1
aTTeCTallHH.

136 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3 U3 HAHHIA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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11 KJIACC

KoaunuecTBouacos DIeKTPOHHBICH
Ne Haraun3y
TeMaypOKa KOHTpOJ‘IbHLIe HpaKTuqec Q)pOBbleoﬁpasoBa
n/n Bcero YyeHHUS
padoThI KHepadoThl TeJbHbIEpecypChl
IIpuMmenenue npou3BOIHON K UCCIIEJOBAHUIO KOUH Ha
1 p p yu 1 https://resh.edu.ru/
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpumenenre NPOU3BOIHON K UCCIIEIOBAHUIO KUK Ha
2 p p Pym 1 https://edsoo0.ru/
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMmenenue npou3BOIHON K UCCIIEIOBAHUIO KOUH Ha
3 P p Pyn 1 https://resh.edu.ru/
MOHOTOHHOCTb U 3KCTPEMYMBbI
4 [IpumMeneHre MPON3BOIHON K UCCIIEAOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
IIpnMeHenne Npou3BOIHON K HCCIEIOBAHUIO KIIUH Ha
5 p p Pym 1 https://resh.edu.ru/
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [IpumMeHeHne Mpou3BOIHOM K UCCIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS
7 . 1 https://resh.edu.ru/
HEeMpepbHIBHON (DYHKIIMHU Ha OTPE3Ke
Haxoxnenne HanOOJIbIIEro U HANMEHBIIIETO 3HAYEHUS
8 . 1 https://edsoo.ru/
HENpPephIBHON (DYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEr0 U HAUMEHBIIIETO 3HAYCHUSI
9 . 1 https://resh.edu.ru/
HENpPEephIBHON (DYHKIIUU HA OTPE3KE
10 Haxoxnenne HanOOJIbIIET0 U HAUMEHBIIIETO 3HAYCHUSI 1
HEeMpEePHIBHON (DYHKIIMHU Ha OTPE3KE
Haxoxnenne HanOOJIBIIEro ¥ HAMMEHBIIIETO 3HAUEHUS
11 . 1 https://edsoo.ru/
HENpPEephIBHON (DYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIIEr0 U HAUMEHBIIIETO 3HAYCHUSI
12 . 1 https://resh.edu.ru/
HENPEePBIBHON (YHKIIMHN HA OTPE3KE
13 [IpruMmeHeHrne mporu3BOIHOM ISl HAXO0XKACHUS HAWMITYYIIIETO 1
pellIeHNs B MPUKIAIHBIX 3a7a4ax
14 [IpuMeHeHre IPOU3BOIHOMN IJIs HAXOKICHUS HAUITy4YIIEro 1 https://resh.edu.ru/
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PEIICHHMA B MPHUKIIAAHBIX 3aadax

[IpuMeHeHne POU3BOIHOM IS OIPENEIEHUS CKOPOCTH U

15 YCKOpEHUS TpoIiecca, 3alaHHoro GopMynon wim
rpadpukom
[TpumeHeHre TPOU3BOIHON I OMPEIeNIEHUs CKOPOCTH U
16 YCKOPEHHS TIpoliecca, 3aIaHHOT0 (GOopMYIION HiTh https://resh.edu.ru/
rpadpukom
17 Kommnozurusdyakmmit
18 KommozutusyHkImi https://edsoo.ru/
19 KomnozunusdyHkimit
20 I'eomerprueckue oOpa3bl ypaBHEHHI HA KOOPAMHATHON https://resh.edu.ru/
IJIOCKOCTH
21 ['eomeTpuyeckue 06pa3bl ypaBHEHU Ha KOOPIUHATHOU
IUIOCKOCTH
99 Kontponbnas pabora: "HccnenoBanue GpyHKuuii
MOMOIIBIO TPOU3BOAHON"
23 [TepBooOpa3Hasi, 0CHOBHOECBOHCTBONIEPBOOOPAZHBIX https://resh.edu.ru/
24 [TepBooOpazHble snemMeHTapHbIX GyHKIHHA. [IpaBuia
HAXO0XJICHUS MEPBOOOPA3HBIX
o5 [TepBooOpa3uble snemenTapHbIX GyHkIui. [IpaBuna
HaXO0X/ICHUS [1EpBOOOPa3HBIX
26 WNuterpan. ['eoMeTpruiecKuiCMBICTHHTETpaAIa https://resh.edu.ru/
97 Brruncnenue onpenenéHHOro nHTErpana no Gopmyse
Herorona-Jleiibaumna
28 Brruncienue ?Hpe)le.]'[éHHOFO WHTEerpasa mo ¢popmyie hitos://edsoo.ru/
Hgerorona-Jleiioauma
29 [IpumeHeHre nHTErpana Juist HAXOKICHHUS TUTOMIAACH httos://resh.edu.ru/
IUIOCKUX (QUTYp
30 [Ipumenenne uHTErpana 1 HaXOXKACHUS 00BEMOB
F€OMETPUUYECKHUX T
31 [Tpumepsipemenuiiand GepeHnnanTbsHBIX ypaBHEHU N
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32 [Tpumepsipemenuiiand GepeHnnanTbHBIXypaBHEHUN 1 https://resh.edu.ru/
33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX MTPOLIECCOB C 1
noMoIIbI0 AU epeHInanbHbIX ypaBHEHUH
34 KoHntposbnas padora: "[lepBoobpasznas u uHTETpan” 1
35 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1 https://edsoo.ru/
36 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu 1 https://resh.edu.ru/
37 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1
39 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1 https://resh.edu.ru/
40 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘IeUCKI/IX YPaBHEHHI C 1 httos://resh.edu.ru/
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH
a1 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘IeuCKI/IX YPaBHEHHI C 1
HOMOILBIO TPUTOHOMETPUUECKOH OKPYKHOCTH
4 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘-IevCKI/IX ypaBHEHUH C 1 httos://resh.edu.ru/
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH
43 OT160p KOpHEH TpI/IFOHOMeTpI/I‘I(iCKI/IX YpaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH
44 PemenneTpuroHoMeTpu4ECKMXHEPABEHCTB 1 https://resh.edu.ru/
45 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1
46 PemenneTpuroHoMeTpu4ECKMXHEPABEHCTB 1 https://edsoo.ru/
47 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1 https://resh.edu.ru/
48 KonTtponbhas padora: "['paduku TpUroHOMETPUUECKUX 1
¢ynkuuii. TpuronomerpuyeckueHepaBeHcTBa"
49 OCHOBHBIEC METO/IbI PEIIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IBI PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1 https://resh.edu.ru/
51 OCHOBHBIE METOIbI PEIICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1 https://edsoo.ru/
52 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX 1 httos://resh.edu.ru/
HEPaBEHCTB
54 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX 1

HEPaBEHCTB
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OcHOBHBIE METO/IbI PEILIEHUs JTOrapuHMUIECKUX

55 https://resh.edu.ru/
HEPABCHCTB
OCHOBHBIG METOABI PCUHICHUA JJIOTAPU(PMHUUYCCKUX

56 P pud https://edsoo.ru/
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX
HEPABCHCTB
OCHOBHBIG METOAbI PCUICHUA U AlITMOHAJIBHBIX

58 P pp https://resh.edu.ru/
HEPABCHCTB

59 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB
OCHOBHBIE METOIBI PELIEHNS UPPALMOHATIBLHBIX

60 p pp https://edsoo.ru/
HEPABCHCTB
F APUUYCCKHNEC MECTOObI PCUICHUS U AITMOHAJIBHBIX

61 pag . P bp https://resh.edu.ru/
ypaBHEHHIA
F APUUYCCKHNEC MECTOObI PCUICHUS U AITMOHAJIBHBIX

62 pad . p pp https://resh.edu.ru/
YpaBHEHUU

63 ['padrueckue METOIBI PEIICHUS TTOKA3aTEIbHBIX
ypaBHEHUHU
F APUUICCKHUEC METOObI PCIICHUS ITOKA3aTCIIbHBIX

64 pad p https://edso0.ru/
HEPABEHCTB

65 I'padmuueckue meTos! penieHus JorapupMuIecKux
ypaBHEHUU
I'paduueckre METOIBI PENIEHNS JIOraPU(PMUIECKHX

66 pag P pud https://resh.edu.ru/
HEPABEHCTB
F APUYICCKHNEC METOObI PCIICHUS JJIOTAPUPMUUICCKUX

67 pad p pu¢ https://edsoo.ru/
HEPABEHCTB
F APUYICCKHNEC METOObI PCIICHUS ITOKA3aTCIIbHBIX U

68 pad P . https://resh.edu.ru/
norapu(MHUUECKUX YpaBHEHUN

69 I'paduueckue MeTO Bl pelIeHUs TOKa3aTebHBIX U
norapu(pMHUECKUX YpaBHEHHMA
I'paduyeckre METOABI PENICHUS ITIOKA3aTEIbHbBIX 1

70 pag P https://resh.edu.ru/

Jorapu(pMUUECKUX HEPABEHCTB
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['padmyeckue METOABI pelIeHHs MTOKa3aTeNbHbBIX U

71 1 https://edsoo.ru/
Jorapu(pMUUECKUX HEPABEHCTB
79 KonTtponsnast padora: "UppamoHaibHble, TOKa3aTelbHbIC 1
U Jjorapu(MuIecKrue HepaBeHcTBa"
KomrmuiekcHbie uncia. Anredbpandeckas u
73 TPUTOHOMETpHUYECKask (POPMBI 3aITUCH KOMILJIEKCHOTO 1
yuclia
KomrmuiekcHbie uncia. Anredbpandeckas u
74 TPUTOHOMETPHUYECKask (DOPMBI 3aITUCH KOMITJICKCHOTO 1 https://resh.edu.ru/
yucna
75 ApudmeTndeckue onepaniuy ¢ KOMITIEKCHBIME YUCIIaMU
76 Apudmerrdeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU https://resh.edu.ru/
77 N306pakeHne KOMIIEKCHBIX YKCE Ha KOOPIMHATHON 1
IUIOCKOCTH
78 N306pakeHne KOMIJIEKCHBIX YKCE Ha KOOPIMHATHON 1 httos:/edsoo.ru/
IJIOCKOCTH ALPs.//ecs00.M/
79 ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMILIEKCHOTO 1 https://resh.edu.ru/
yucia
80 ®opmyna Myaspa. KopHu N-0ii cTeneHN U3 KOMIUIEKCHOTO 1
yucia
81 [IpuMeHeHre KOMIUIEKCHBIX YUCEI JIJIST PEIICHUS 1 httos:/edsoo.ru/
(UBHYECKUX ¥ TEOMETPUUECKHX 3a/1a4
82 KontponsHnaspabora: "KommiekcHbieuncna' 1 https://resh.edu.ru/
83 HatypasibHbIe ¥ Ieapledunciia 1
84 Harypainbnbie u nensieuncia 1
85 [IpruMeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1
86 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1 https://resh.edu.ru/
87 [Tpumenenue nmpu3HaKoB aeaumocTy 1enbix yucen: HOJ u 1
HOK
88 [IpruMmeHeHue npu3HaKoB AeTUMOCTH 1enbix yucen: HOJ u 1 httos:/fedsoo.ru/

HOK
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HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMMOCTH LEJIBIX YUCCIT:

89 https://resh.edu.ru/
OCTaTKH 110 MOJYJIIO
90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEIL:
OCTaTKH 10 MOJYJIIO
01 IIpuMeHeHne NPU3HAKOB AEIMMOCTH LEJIBIX YUCEIL:
anroput™ EBKiIMAa I peleHus 3a1a4 B LENbIX YUCIIax
92 KonTponpHas padora: "Teopus nenbix ynucen" https://resh.edu.ru/
93 CucremMa 1 COBOKYIHOCTh ypaBHEHMI. PaBHOCUIIBHBIE hitos://edso0o.ru/
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS
94 Cucrema 1 COBOKYIIHOCTb ypaBHEHM. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS
95 OcHOBHBIE METO/IbI pemevaI CUCTEM U COBOKYITHOCTEH httos://edsoo.ru/
PaLMOHATILHBIX YpaBHEHUI PS.FEES00.I
96 OcHOBHBIE METO/BI pemeHI/Iﬂv CUCTEM U COBOKYITHOCTEH httos://resh.edu.ru/
UPPaLMOHATIbHBIX YPABHEHUM
97 OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
NIOKa3aTeNbHbIX YPAaBHEHUN
98 OcHOBHBIE METO/IbI pemerm CUCTEM U COBOKYITHOCTEN httos://edsoo.ru/
MOKa3aTeNbHbIX YpaBHEHUN I
99 OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN httos://resh.edu.ru/
Jorapu(pMUUECKUX ypaBHEHHM
100 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
JOrapupMHUECKUX ypaBHEHUIN
[TprMeHeHre CUCTEM K PEIICHUI0O MaTeEMaTHUYECKHX 3314
101 U 3aJ1a4d U3 pa3IMyHbIX o0acTell HAayKHu U peabHOM
YKU3HU, MTHTEPIPETalus OJyYEeHHBIX PE3yIbTaTOB
[TprMeHeHre CUCTEM K PEIeHUI0O MAaTEMaTHUYECKHX 3314
102 U 3aj1a4 U3 pa3IMyHbIX o01acTell HayKH U peaibHOM https://resh.edu.ru/
JKU3HU, MTHTEPIIPETaLUs I0Jy4YECHHBIX
pe3ysbTaToBhttps://edsoo.ru/
103 [IpumeHeHre HepaBEHCTB K PELIEHUIO MATEMaTHYECKIX httos://resh.edu.ru/

3a/1a4 ¥ 3a71a4 U3 Pa3IMIHBIX 001acTel HAYKH U peaTbHOU
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YKU3HU, MHTEPIPETALUs OJYyYEeHHBIX PE3yJIbTaTOB

KonTponpHas padora: "CucTeMbl palliOHAIbHBIX,

104 UPPaMOHATBHBIX MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX 1 https://resh.edu.ru/
ypaBHEHUI"
105 PanmoHansHbICypaBHEHHS C TapaMeTpaMu https://edsoo.ru/
106 PannonanbHbIeHEpaBEHCTBA C TapaMeTpaMu
107 PanroHambsHBIECUCTEMBI € ITapaMeTpamMu https://edsoo.ru/
108 WppanmonansHble ypaBHEHUS, HEPABEHCTBA C 1 httos://resh.edu.ru/
napameTpamu
109 HppanmroHanbHBIECUCTEMBI C TTApaMETPaMu 1
110 [TokazarenbHbIC ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1 https://resh.edu.ru/
111 [Toka3aTenbHbIECUCTEMBI € ITApAMETPAMU 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C 1 httos://edsoo.ru/
napameTpamu
113 JlorapudMuueckuecucTeMsI ¢ apameTpamMmu 1 https://resh.edu.ru/
114 TpuronomeTpuyecKueypaBHEHUs C MapaMeTpaMu 1
115 TpUroHOMETPUYECKUEHEPABEHCTBA C ITapaMeTpamMu 1 https://resh.edu.ru/
116 TpUroOHOMETPUUYECKUECUCTEMBI C TApaMETPaMU 1
[TocTpoenwue u rccaenoBaHUE MaTEMaTHYECKUX MOJIeIei
117 pEAIBHBIX CUTYaLMH C IIOMOIIBIO YPAaBHEHUN C 1
napameTpamu
[TocTpoenne u uccne0BaHNE MATEMATHIECKUX MOJIETICH
118 pEATbHBIX CUTYAIMil C TOMOIIBIO CUCTEM YPaBHEHUH C 1 https://edsoo.ru/
napameTpamu
[TocTpoenne u uccne0BaHNE MaTEMATHIECKUX MOJIETICH
119 peaIbHBIX CUTYyaIMi C HIOMOIIBIO CHCTEM YPaBHEHHH C 1 https://resh.edu.ru/
napameTpamu
120 KonTtponbHas padora: "3anauu ¢ mapamerpamu” 1 https://edsoo.ru/
121 [ToBTOpeHme, 0600IIEHUE, CHCTEMATH3alIUsI 3HAHUI: 1
"VpaBHenus"
122 [ToBTOpeHme, 0600IIEHUE, CHCTEMATH3alIUsI 3HAHUI: 1 https://resh.edu.ru/
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"VpaBHenus"

[ToBTOpenue, 06o0IIEeHNE, CUCTEMATH3AIS 3HAHUA:

123 . 1
VYpaBuenus. CucreMblypaBHEHHI
IToBTOpEHHE, 0000IICHUE, CHCTEMATH3ALMS 3HAHUN:

124 " P " H B 1 https://resh.edu.ru/
HepaBencrtpa
IToBTOpenue, 0000IICHNE, CHCTEMATU3ALIMS 3HAHUIA:

125 OPTOP POORIL B 1 https://eds00.ru/
HepasencrtBa

126 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allNs 3HAHUNA: 1
"HepaBenctpa"
IToBTOpEHme, 0000IICHIE, CHCTEMATH3ALMS 3HAHUN:

127 | P m " B 1 https://resh.edu.ru/
[TpousBoHas U €€ MIPUMEHEHHE
IToBTOpenue, 0000IIICHNE, CHCTEMATH3AIIMS 3HAHUIA:

128, o0P . nasat 1 https: //edsoo.ru/
[IpousBoaHas u €€ npuMeHeHue

129 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUI: 1
"IIpousBoaHas u €€ npuMeHeHue"
IToBTOpEenwue, 0000IICHNE, CUCTEMAaTU3aIs] 3HAHMIA:

130 | P . " . 1 https://edsoo.ru/
WHTerpan u ero npuMeHeHHe
IToBTOpEeHHNE, 0000IICHNE, CUCTEMATH3AIS 3HAHMIA:

131 " P " H B 1 https://resh.edu.ru/
DyHKIMH
IToBTOpenwue, 0000IICHNE, CUCTEMAaTU3aIs] 3HAHMIA:

132 " P " H B 1 https://edsoo.ru/
DyHKIMH
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIMS 3HAHUIA:

133 | P " B B 1 https://resh.edu.ru/
DyHKIMHU

134 HroroBaskoHTpoapHAsIpaboTa 1

135 HroroBasikoHTpobHasspaboTa https://resh.edu.ru/

136 [ToBTOpeHME, 0000MEHUE, CHCTEMAaTH3AIUA3HAHNT

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa 1 Hayajia MatreMaTudeckoro aHanusa, 10, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHune

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

AnekceeBa E. E. InTepakTuBHbIe 1a00paTOPHO-IPAKTUUECKHUE PAOOTHI.
VYueOusbiit mpeamet «MateMatukay. YTIyoneHHbI ypoBeHb, 10—11 kimacchr:
MeToauueckue pekomernaanuu ais yuuteneit / E. E. AnekceeBa. — M.: ®I'BHY
«MHCTUTYT cTpareruu pa3sutus oopazoBanus PAOy», 2023.

90

31. Pocnosa JI. O. Anekceesa E. E., bynko E. B., Kapamosa 1. 1. MaTemaTtuka

(yrmyOnennbiii ypoBenb). Peanuzanus tpedoanuit ®I'OC 0cHOBHOTO 00111€TO



oOpa3zoBaHus: MmeToanueckoe nocodue s yuurens / JI. O. Pocnosa,
E. E. AnekceeBa, E. B. byuko u ap.; nox pex. JI. O. Pocinosoii. M.: ®I'BHY

«HCTUTYT cTpaTeruu pa3BuTusi oopazoBanus», 2022. — 143 c.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Caiit:https://edsoo.ru/

Caiit https://math.ru

Caiit: https://resh.edu.ru/






