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HOACHUTEJIBHAA 3AIIMCKA

VYueOHblii Kypc «Anredpa W Hayajga MaTeMaTHYECKOTO aHaIM3a» SBISETCS
OJIHUM U3 HaumOoJiee 3HAYUMBIX B TMporpamMMme cpeaHero oOiiero oOpa3oBaHUs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET HHCTPYMEHTAJIbHYIO 0azy s
M3YUYEHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyrodl CTOpPOHBI, (HOPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHHE 00yYaromMUXCcs Ha YPOBHE, HEOOXOIUMOM JIJIst
ocBOoeHUsT HMHGOPMATUKH, OOIIECTBO3HAHMS, HWCTOPUHM, CJIOBECHOCTH U JIPYTrUX
IUCIUIUIMH. B paMkax pgaHHoro ydeOHOTo Kypca oOydaromiuecs OBJAJEeBaOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (QOpMYJIUPYET CBOHU
JOCTHXKEHUSI B MaTEMaTUUECKOU opme.

VY4eOHblli Kypc anreOppl M HayaJl MaTEMaTUYECKOro aHajlHu3a 3aKiaJlbIBaeT
OCHOBY JUIsl YCIEUIHOTO OBJIAQJCHUS 3aKOHAMU (PU3HKH, XUMHH, OWOJIOTHH,
MOHUMAHUSI OCHOBHBIX TECHJCHIIUN Pa3BUTHS DKOHOMHUKH M OOIIECTBEHHOUN KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX MHUQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX IS JaJbHEHIIEro oO0pa3oBaHHUs U B
MOBCETHEBHOW W3HU. B TO ke Bpems oOBlajieHHe aOCTPaKTHHIMU U JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSAMU aJIreOphl 1 MaTeMaTHYECKOTO aHaJu3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTh, I0KA3bIBATh YTBEPKIEHUS C
NOMOIIBI0O WHAYKIIMM M PACCYXAAaTh AEAYKTHMBHO, HUCIOJIb30BaTh O00OOIIEHHE U
KOHKpETHU3allMI0, a0CTparupoBaHWE W AaHAJIOTHIO, (QOPMUPYET KpeaTUBHOE U
KPUTHUYECKOE MBIIIJIEHUE.

B xonme um3ydyenus yueOHOro kypca «Anredpa M Hayalla MaTeMaTUYECKOTO
aHanu3a» oO0ydaromuecs IOJIYy4aloT HOBBIM OMNBIT PEIICHUS TPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUS MATEMATHYECKUX MOJEJIEH peaJbHbIX CHUTYyaluH,
UHTEPIPETALUN TOJIYYEHHBIX PEUICHUN, 3HAKOMATCS ¢ TPUMEpPaMU MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B  MPUPOJAE, HAyKe U HCKYCCTBE, C  BBIIAIOIIUMUCA
MaTE€MAaTHYECKUMHU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHblli Kypc 0051ajaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTECHIIHAIIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 ydeOHbI Marepuan, CrnocoOCTBYIONMUN

GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 crnenuduky ydeOHOM
JESTENBHOCTH,  TpPEOYyIOme  MPOJMODKUTETLHON  KOHIIGHTPAllMd ~ BHUMAaHUA,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN PE3YJIbTaT.

B ocHoBe Meroanku oOydeHus anreOpe ¥ HavajsamM MaTEMaTHYECKOTO aHAIHM3a
JIEKUT ACATEIbHOCTHBIN IPUHIUIT 00 yUEHHUSI.

B ctpykType yuebHOTO Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHATH3a)»
BBIJICJICHBl  CJEAYIOIIUE  COJIepKATEIbHO-METOAMYEeCKue JuHuu: «Yucna
BbluncieHus», «OyHkuuu u rpadukm», «YpaBHeHUs U HepaBeHCTBa», «Hawana
MareMaTH4eckoro a”anusa», «MHoOkecTBa U Joruka». Bce  OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKHE JIMHUM U3Y4aloTCsl Ha TMPOTSHDKEHUU JBYX JIET



oOydyeHus Ha ypOBHE CpeJHEro oOIiero o0pa3oBaHUs, €CTECTBEHHO JOMOJHSAS APYT
Jpyra ¥ MOCTENEHHO HACHIAsICh HOBBIMU TeMaMH U pa3zaenaMmu. [[aHHbIN ydeOHbIN
KypC SIBISIETCSI MHTETPATHBHBIM, IIOCKOJBKY OOBEIMHSET B cebe coaep:kaHue
HECKOJIBKUX MAaTE€MaTUYECKUX IJUCUHUIUIMH, TaKUX Kak ajiredpa, TPUTOHOMETPUS,
MaTeMaTUYeCKUd aHalIu3, TEOPUs MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaromiuecs OBJaJeBalOT BCE Oojiee MIMPOKUM MaTeMaTUYECKUM
anmapaTroM, y HHUX IOCJIEI0BaTENbHO (HOPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb pealbHOM CHUTyallud, NPUMEHSITh 3HAHUS,
[OJIyYEHHbIE TMPU HM3YYEHHH Y4eOHOro Kypca, JUisl PEHICHHs CaMOCTOSITEIbHO
chOpMyIMpPOBaHHON MaTEMaTUYECKOM 3a/layu, a 3aTeéM WHTEpHpeTUpOBaTh CBOU
OTBET.

CopepxarenbHo-MeTOAMYECKass JHHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB HCIOJb30BAHUSA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOro oOmiero oopasoBanusi. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHus 0c000€ BHUMaHHE yesieTcss JOPMUPOBAHUIO HAaBBIKOB PalldOHATBHBIX
BBIUMCIICHUH, BKJIIOYAIOIINX B C€0sl MCIOIB30BAHUE PA3TUYHBIX (DOPM 3aMKCH YHCTIA,
yMEHHE JenaTh MPUKHUJIKY, BBIMIOIHATH NPUOMMKEHHBIC BBIYMCICHHS, OIEHUBATH
YHUCJIOBbIE BBIpAXKEHHUSA, pabOTaTh C MAaTEMAaTUYECKUMM KOHCTAHTAMH. 3HAKOMBIE
oOydJarmomMMcsi ~ MHOXECTBa  HATypalbHBIX,  LENbIX,  palUOHAIBHBIX U
JEHUCTBUTENBHBIX YHCEIT JOTOIHSIIOTCS MHOKECTBOM KOMILJIEKCHBIX uKcell. B kaxmaom
U3 3TUX MHOXECTB pacCMAaTPUBAIOTCS CBOMCTBEHHBIE eMy clienuduueckue 3a1auu u
olepaluu: JIeJICHUE HalleJ0, ONIEPUPOBAHNE OCTATKAMHU Ha MHOKECTBE II€JIbIX YHCET,
0cOOBI€ CBOMCTBA palMOHAJIBHBIX M HPPAIMOHATBHBIX YHCEN, apu@MeTH4YecKue
omepalyy, a TaKXKe U3BJICYCHUE KOPHS HATypaldbHOW CTENEHW Ha MHOXKECTBE
KOMIUIEKCHBIX ~4YHcell. braromaps mocCienoBaTeIbHOMY PpAaCIIMPEHUIO0 Kpyra
UCIIOJIb3YEMbIX YHCEN W 3HAKOMCTBY C BO3MOXHOCTAMH HMX TPUMEHEHUS s
pELICHHs Pa3TUYHbIX 3a/1ad (POPMHUPYETCs MPEICTaBIEHNE O €IUHCTBE MaTEeMaTHKU
KaK HaykKh M €€ poiaM B IOCTPOCHHH MOJENEH pEAJbHOIO0 MHpa, IMIHUPOKO
UCIOJIB3YIOTCSl 0000IIeHNE U KOHKPETH3aIHsl.

JIunusg «YpaBHEHHS] M HEPABEHCTBA» PEAIU3YETCAd Ha MPOTSHKEHUU BCETO
o0y4yeHUsI Ha YpOBHE CpeJHEro o0Iiero o0pa3oBaHMs, OCKOIbKY B KaXJIOM pa3zelie
IIporpammel IpeIyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbprare
oOyyarouiecs: OBJAACBAIOT pPAa3IMYHBIMM METOJAAMM pEIICHHUS PpAlUOHAIbHBIX,
UPPALMOHATBHBIX, TMOKA3aTENbHBIX, JOTAPU(PMHUUECKHUX ¥ TPUTOHOMETPHUUECKHUX
YpaBHEHMIl, HEPAaBEHCTB M CHCTEM, a TaKXKe 3aJad, COJepXKalllUX MapaMeTphl.
[loydeHHbIE YMEHHS MIMPOKO MCHOJB3YIOTCS HPH HCCIEN0BaHUM (DYHKIUN C
MOMOIIBIO TPOU3BOIHOM, MPU PEIICHUU MPUKIAAHBIX 3a/1ad U 3a7a4 Ha HAXOXKJIEHUE
HauOOJBIINX U HAUMEHBIIMX 3HaYeHUM GyHKUUMU. JlaHHas coaeprKaTenbHas JTUHUS
BKJIIOYAET B ce0s Takke (hOpMUPOBAHHE YMEHUN BBIMOJIHATH PACYE€Th O (POpMyJiam,



npeoOpa3oBaHusl pPAlMOHAIBHBIX, HWPPAUUOHAIBHBIX W  TPUTOHOMETPUUYECKHX
BBIPAKEHUM, & TAK)KE€ BBIPAKEHUH, COJIEpKALLMX CTENEeHU U jorapudmel. biaronaps
U3YYEHHUIO alreOpanyeckoro Marepuana HPOUCXOOUT JajbHeilllee pa3BUTHE
AITOPUTMUYECKOTO0 W aOCTPAKTHOIO MBIIUIEHHUS OOyvaroumxcs, (QpopMUpYyrOTCs
HaBbIKA JEJYKTUBHBIX pAacCyXKJIEHUW, paboOThl C CHUMBOJBHBIMU (HOpMaMH,
MPEICTAaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa mnpeasaraet 3¢(QEeKTUBHbIE MHCTPYMEHTHI ISl PEUICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3a/a4, HArjasgHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JHUHUS «DYHKIMU H  Tpa@UKW» TECHO
neperieTaeTcss ¢ JAPYrUMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEA0BATENBHOCTh M3YyUYEHUS Martepuasa. M3ydeHune CTEneHHOM,
NOKa3aTeJIbHOM, Jorapu@MUIecKoil 1 TPUTOHOMETPUYECKUX (DYHKIINM, UX CBOICTB U
rpauKoB, WCIONb30BaHUE (DYHKIMN Ui pelieHdus 3a7ady U3 JPYyrux y4deOHBIX
NPEIMETOB U PEabHOM KU3HHU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M, TaK
U C pelIeHUuEeM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHUE yIEIseTCs
dbopMHUpOBaHUIO YMEHHS BbIpakaTh (OpMyJiaMHU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU
BEJIMYMHAMM, UCCIE0BATh MOJTyYeHHbIE (PYHKIIMHU, CTPOUTH UX Tpaduku. MaTtepuan
OTOW COJEP)KATEIBbHOM JIMHUM HalEJIeH Ha pa3BUTHE YMEHUM W HAaBBIKOB,
HO3BOJISIOIIUX BBIPAXKAaTh 3aBUCUMOCTH MEXIy BEIMUYMHAMHU B pa3iIMuHOM (opme:
aHAJIMTUYECKOH, rpaduueckoil u caoBecHoil. Ero n3ydeHnue crnocoOCTBYeT pa3BUTHIO
QITOPUTMHUECKOTO MBIIUIEHHS, CIIOCOOHOCTM K OOOOIIEHHI0O U KOHKpETH3aluHy,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass JmHHAA «Havama MmaTeMaTH4ecKOoro aHajin3a IO03BOJISIET
CYLIECTBEHHO PACIIMPUTH KPyrI KaK MaT€MaTHU4YECKHX, TaK W IPUKIaJAHBIX 3a7ad,
JIOCTYNHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpadKd  CIOXKHBIX (YHKIMH, ONpeneNsaTh WX HauOOJbIINEe W HAWMMEHBIINE
3HAYeHMsI, BBIYUCIATH IUIomaau (uryp U oOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHMsI npoueccoB. JlaHHas coaepkaTeslbHAas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH ITOCTPOEHHUSI MAaTEMaTU4YECKHX MOJENEH peajlbHbIX CHUTYallHi,
IIO3BOJISIET HAXOAUTh HAWIYYIlIe€ PEIICHUE B MPUKIAIHBIX, B TOM YUCJE COLUAIBHO-
SKOHOMMYECKHUX, 3a/adyaX. 3HAKOMCTBO C OCHOBAaMM MaTEMaTH4YECKOI'O aHaIu3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO M KPEaTHBHOIO
MBIIIIEHUS, (OPMHUPOBAHUIO YMEHUM pACIO3HABaThb IPOSIBICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaronmecs: y3HatoT O BbIJAIOLIUXCS
pe3ysbTaTtax, MOJYYEHHBIX B XOJ€ DPAa3BUTHS MaTeMaTHKU KaK HAayKH, U 00 HX
aBTOpAax.

CopepxarenpbHO-MeTOANYECKass JUHUSA «MHOXKECTBa M JIOTMKA» BKIIOYAET B
ceOsl 3JEMEHThl TEOPUUM MHOKECTB M MAaTEMaTUYECKOM JIOTMKH. TeopeTuko-



MHOECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOW MaTEMAaTUKHU U
npeiaraloT HauOojee YHUBEpPCAIbHBIA S3bIK, OOBEIUHSAIONIMN BCE pa3Jeibl
MaTeMaTUKu W e MNPWIOKEHUNW, OHM CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKUE
JUCHUIUIMHBL W WX MNPUIOXKEeHUs B enuHoe 1enoe. [losTomy BakHO JaTh
BO3MOXKHOCTh ~ OOy4YaloleMycCsi TOHMMaTh TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHONW MAaTeMaTUKU W HCIOJb30BaTh €ro JJis BBIPAXKEHUS CBOUX MBICICH.
JlpyruM BaXHBIM TMPU3HAKOM MATEMaTUKH KaK HayKu CJEIyeT NpHU3HATh
CBOMCTBEHHYIO €if CTPOroCcTh 0OOCHOBAHUH U CIIEJOBaHUE ONMPEIeNEHHBIM IpaBUIaM
MOCTPOEHHUSI J10KA3aTebCTB. 3HAKOMCTBO C AJIEMEHTAMH MaTEeMaTU4YeCKOW JIOTHKH
CIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIIJICHUS OOYYaromuXcs, TMO3BOJSIET UM
CTPOUTH CBOM PACCYKJICHHS Ha OCHOBE JIOTUUECKUX TpaBwi, GOPMUPYET HABBIKU
KPUTHUUYECKOTO MBIIICHHUS.

B yuebHOM Kypce «Anrebpa W Hayajia MaTEeMaTUYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIMPOBAHMS, KOTOPBIC IPHU3BAHBI
criocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENIed  peabHBIX
CUTyallui, WCCIECIOBAaHUS OSTUX MOJIEJIe C TOMOIIBIO ammapara aireopel u
MaTeMaTHYEeCKOTO aHalu3a, HWHTEPIpEeTallid TOJYYEHHBIX pe3yiabTaToB. Takue
3a/IaHUsl BIUICTCHBI B KAXbIM W3 Pa3/iesoB MPOTPaMMbI, TTOCKOJIBKY BECh MaTepHall
y4eOHOT'0 Kypca IIMPOKO HCIOJB3YeTCS MJIsd PElIeHUs NpUKIagHBIX 3amad. [lpwu
pelieHnd  peajbHBIX  MPAaKTHYECKUX  3aJad  OOydarolmuecs:  pa3BUBAIOT
HAOII0aTEeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCITIOJIH30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MpodiieMy. JlesaTenbHOCTh
1o ()OPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCsl B MPOIECce
U3Y4YeHUs BCEX TeM Y4eOHOTo Kypca «Anrebpa W Hayajga MaTEMaTHYECKOTO
aHaIN3ay.

Ha u3ydyenue ydgeOHOro Kypca «Anredpa U Hadajla MaTEMaTHUYECKOTO aHAIN3ay
otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 gyaca B Henenio), B 11 kmacce — 136
4acoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatenemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4WwiIeHbl OT OJHOW I€PEMEHHOW. J[leneHne MHOTo4dIeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounensl ¢ LeIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKUX BhIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne NpUKIAAHBIX 331a4 C ITIOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajibHbIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajlu3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne Nnpu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoyupmmi oOumui nenurens (nanee — HOJl) m HamMensblee ooiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass UM TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yucinamu. M3o00pakeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. lIpumenenune
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3UUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. Pellienne TpUroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHbIE METOJbl PpELICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHS] CHUCTEM M COBOKYNHOCTEH palMOHAIbHbIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pa3uyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, HTHTEPIPETAIUS TTOJTYUYECHHBIX PEe3yIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajladax, sl ONIpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana mo popmyine Hetorona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATbHBIX TMPOILECCOB C TOMOIIBI0  Au(depeHIIHATBHBIX
YPAaBHEHHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBILIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUMBOTO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (QU3UYECKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MIPAKTUUECKUX 3a]]a4 MaTEMAaTUUYE€CKON HAITPaBIEHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, 0OCO3HaHUE II100aIbHOIO XapaKkTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOHW KakK CpEeJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHMMATh,  (HOPMYJIUPOBATH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH ApPIryMEHTAIIMIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrblie uccienoBare/ibCKue eHCTBHUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOpPMAIUKU, JaHHBIX, HEOOXOAUMBIX NIl OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJieMBl, pelracMoil 3ajJayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABMIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33]1a4H, BEIOMPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI PabOT, JIOrOBapuBaThCsA, OOCYXAAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YJI€HAMH KOMAHJbI, OIEHHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANILHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb ICHCTBUTEIILHOTO YU CIA;

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJbIM [OKa3aTeseM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAJIBHBIM IMOKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHHUM, NPUMEHATh METOJ HWHTEPBAIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3a/1ad4,

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUST CHUCTEMBl JIMHEMHBIX YpPAaBHEHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPA30BAHMS UUCIIOBBIX BBIPAKEHHM, COAEpKAIINUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHHUS C TIOMOIIBIO PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;

IIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI A1 PeoOpa30BaHUs
TPUTOHOMETPHYECKNX BBIPAKEHUN;



CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH  HEoOXoAWMble  (GOpPMYNBl  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICIIUPOBAaTh peajbHble CHUTyallMM Ha f3bIKE anreOpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM allapaTa aireopsbl.

DyHKIUHA U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: (DYHKIIUS, CIIOCOOBI 3aaHusl (PYHKIIMH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (yHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHU;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: OOJACTh OMPEACICHHUS] U MHOMKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUN, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMNEpPUPOBATh TOHATUAMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoandeckue QyHKIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoJblliee W HAaWUMEHbIIee 3Ha4YeHWe QYHKIMU Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTEPHPOBATH MOHSATUSMU: CTCTICHHAS (PYHKIUS C HATYpPaJIbHBIM H
IIeJIbIM TIOKa3aTelieM, rpaduk CTenmeHHON (YHKIMU C HATypalIbHBIM U IEJIBIM
nokaszaTeneM, rpauk KOpHS N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMHU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUs
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YHCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CcBOOO/IHO ONEpUpOBATh MOHATUSAMU: apudMeTHdeckass U TeoMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETPHUUECKas MPOrpeccusi, TMHEHHBIN U
HKCMOHEHLIUANBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCTOJIb30BaTh MPOTPECCHM ISl PELICHHS pPEajbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;

CcBOOO/IHO OTEPUPOBATH MOHATUSAMU: MOCIE0BATEILHOCTD, CIOCOOBI 3aJaHUs
MOCIIEI0OBATEIBHOCTE, MOHOTOHHBIE M OTpPaHMYEHHBIC IIOCJIEOBATEIbHOCTH,



MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHajiu3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINH;

CBOOOJHO OMNEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpepbIBHAas HAa OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OIEpPUPOBATh TMOHATUSAMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky ¢ yHKLINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIMM, 3HATh IPOU3BOIHbBIE DIIEMEHTAPHBIX (DYHKIIHI;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON IS
pelieHus 3a1a4.

MHoxecTBa U JIOTMKA:

CBOOOJTHO ~ OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JJis ONMUCaHUs PeabHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUYECKOI0 00BbEKTA, J0Ka3aTeIbCTBO, PABHOCUIIBHBIE
ypaBHEHUS 1 HEPaBEHCTBA.

K konmy obOywyenuss B 11 kjacce 0Oyd4arouiuiicss MOJYYUT CIETYIOIIHNE
NpeIMETHBIE Pe3yJbTaThl 1O OTIEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHOECTBAa HATYPAJIbHBIX M LEJbIX YHMCEN, WCIOJIb30BATh MPU3HAKU AEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl PeIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKina;

CBOOOJTHO OMEpPUpPOBaTH TMOHSATHEM OCTaTKa MO MOMIYJIO, 3alHChIBAThH
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OIMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIE YHCIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (PopMe, BBIIONHITH apu(METHUECKHUE OTEepalii ¢ HUMU |
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHSATHUSAMH: UPPANUOHAIBHBIC, IOKA3aTEIbHBIC W
norapuMuUUYEcKre HEPaBEHCTBA, HAXOJUThb UX PEIIEHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;



OCYIIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS,;

CBOOOJIHO OINEpPUPOBATH MMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXOoauMble  (OpMyJbl  JJIsI  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIC CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOJIUTh PEIICHUS
CUCTEMBbl U COBOKYITHOCTEH pallMOHAJIbHBIX, UPPAIIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pemiaTth palvoHabHbIE, UppaluoHaIbHBIC, noKa3aTesbHbIE,
gorapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPABEHCTBA,
coJiepKalliie MOAYJIU U TTapaMeTphl;

MPUMEHATH rpadruuecKrue METObI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKKe 3aJ1ay C mapaMeTpaMus;

MOJCIMPOBATh pealibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIDOKCHUS, YpaBHEHMs, HEPAaBEHCTBA W HUX CHUCTEMBl 110 YCJIOBHIO 3ajadH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIEIM C MCIOJIb30BAaHUEM afapaTta anreopsl,
UHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3yIbTaT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIUN;

CTpOUTh TE€OMETpHUYecKHe o00pa3bl ypaBHEHUH U  HEpPaBEHCTB Ha
KOOPAMHATHOM TIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMH: TPaPUKA TPUTOHOMETPUUECKHUX
byHKIMH;

OPUMEHSATh (QYHKIIMU I8 MOJEIMPOBAHMUS W KCCIEIOBAaHUS PpPeaTbHBIX
IPOLIECCOB.

Hauyana maTteMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaXOAUTh HaNOOJbIlIee M HANMEHbIIIEE 3HaUeHUs QYHKIUHU HEMPEPHIBHON Ha
OTpPE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJI HAaXOXJICHUS HAWIY4ylIero penieHus B
MPUKIAIHBIX, B TOM YHCJIE€ COLHUAIbHO-d)KOHOMHUYECKUX, 3ajadax, s
OMpENIeNICHUs] CKOPOCTH W YCKOpPEHHMsI TMpolecca, 3aJaHHOro ¢Gopmyioll uiu
rpadukom;

CBOOOJHO OMEpHUPOBATH TOHATUSAMH: TEPBOOOpa3Has, OMpPENeTEHHBIN
WHTErpasi, HAXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIUMHA M BBIYUCISTH
unrerpan no popmyne Hetotona-JleitOuuna;

HaXOJIUTh TIOMAHU MIIOCKUX (HUTYP U OOBEMBI TEJI C TOMOIILIO UHTETpaa;



UMETh MPEACTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMM HAa MpHUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHUN;

pemarb OpHUKIAJHbIE 33Ja4d, B TOM YHUCIE COLMAIIbHO-D)KOHOMHYECKOrO U
(u3nyecKoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrtpoabubie | Ilpakruueckune | (uuppoBbie)
n/n MPOrpamMmmbl Bceero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcbl
MHOKXEeCTBO ICHCTBUTCIIHFHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
2 Oyukiuu u rpaduku. CreneHHas QyHKIUS C 12 1 https://resh.edu.ru/
LIEJIBIM ITOKa3aTeIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENIECHHU. 15 1 https://resh.edu.ru/
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/
YpaBHEHUSA
5 Jlorapudmuueckas GyHKIIHS. 18 1 https://resh.edu.ru/
JlorapudmMuueckre ypaBHEHUS
6 TpuroHomeTpudyeckure BoIpaKEHUS U 29 1 https://resh.edu.ru/
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1 https://resh.edu.ru/
8 HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1 https://resh.edu.ru/
9 [ToBTOpenue, 060061IeHNE, CHCTEeMaTH3allUs 5 5 https://resh.edu.ru/
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrtpoabubie | Ilpakruueckune | (uuppoBbie)
n/n NPorpamMmbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 29 1 https://resh.edu.ru/
IIPOU3BOTHOM
2 IlepBooOpa3Has U HHTETpAI 12 1 https://resh.edu.ru/
3 I'paduku TpuroHOMETPUYECKUX (PYHKITUH. 14 1 https://resh.edu.ru/
TpuronomeTpuueckre HEPaBEHCTBA
4 HppannonanbHbie, NOKa3aTEIbHbBIE U 24 1 https://resh.edu.ru/
sorapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10 1 https://resh.edu.ru/
6 HarypanbsHbie u 11e1b1e yncia 10 1 https://resh.edu.ru/
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX https://resh.edu.ru/
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1 https://resh.edu.ru/
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 2 https://resh.edu.ru/
3HaAHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

KosuyecTBo yacos DJIeKTPOHHbIE
Jr:;-)n Tema ypoka Beero Konrpoasubie | IlpakTHueckue uu@ppoBbIe
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypcbl

1 MHO3K€eCTBO, ONepaluy HaJl MHOKECTBAMH U 1 https://resh.edu.ru/
HX CBOMCTBA

2 Huarpammel Diinepa-Benna 1 https://resh.edu.ru/

3 [IpumeHeHne TeoOpeTUKO-MHOXKECTBEHHOTO 1 https://resh.edu.ru/
ammapata sl pelIeHus 3a71a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1 https://resh.edu.ru/
MePUOANYECKHIE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1 https://resh.edu.ru/
MePUOANYECKHIE TPOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1 https://resh.edu.ru/
peLIEeHMS IPUKIIAIHBIX 3a/1a4

7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1 https://resh.edu.ru/
pellIeHMs TPUKIIAJIHBIX 3a/1a4

8 JeicTBuTenbpHble yncia. PanponanbHbie U 1 https://resh.edu.ru/
HppalMOHAJIbHBIC YHUCIIA

9 Apudmernueckue omneparuu c 1 https://resh.edu.ru/
JCUCTBUTEIHHBIMH YK CIaMU

10 Moaynb IEMCTBUTENBHOTO YUCIIA U €r0 1 https://resh.edu.ru/

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa

OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa

BBIUMCIIEHUN

https://resh.edu.

ru/

12

OCHOBHBIE MCTOABI PCIICHUS LCIIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

https://resh.edu.

ru/

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

https://resh.edu.

ru/

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

https://resh.edu.

ru/

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

https://resh.edu.

ru/

16

MHoTr0ouJIeHBI ¢ IIETBIMA KOY(PPUITISHTAMH.

Teopema Buera

https://resh.edu.

ru/

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

https://resh.edu.

ru/

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

https://resh.edu.

ru/

19

Martpuiia CUCTEMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €r0 3HAYEHUS

https://resh.edu.

ru/

20

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

https://resh.edu.

ru/

21

HpI/IMeHeHI/IC OMPCACIIUTECIIA I PCILICHU A

https://resh.edu.

ru/




CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

https://resh.edu.

ru/

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

https://resh.edu.

ru/

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie pyHkiuu. Komnosunus

byHKINNA

https://resh.edu.

ru/

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@uKoB QYHKIUH

https://resh.edu.

ru/

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

https://resh.edu.

ru/

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

https://resh.edu.

ru/

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HaumeHblliee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

https://resh.edu.

ru/

30

Jluneiinas, KBapaTUuyHas U JpOOHO-
nuHetHas GyHKUIUU

https://resh.edu.

ru/

31

DeMeHTapHOe UCCIeI0BaHUE U IIOCTPOECHUE
rpauKoB 3TUX QYHKLIUH

https://resh.edu.

ru/

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

https://resh.edu.

ru/




Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

https://resh.edu.

ru/

33
Hrrorona
34 CreneHs c 1eJIBIM ITOKa3aTeaeM. buaom https://resh.edu.ru/
Hrrorona
35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U https://resh.edu.ru/
1eIbpIM TIoKa3aTesieM. E€ cBoiicTBa u rpaduk
36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa u rpaguk”
37 Apudmernueckuil KOpeHb HaTypaIbHOU https://resh.edu.ru/
CTENEH! U €T0 CBOMCTBA
38 ApubMeTnuecknii KOpeHb HATYPATbHOU https://resh.edu.ru/
CTEIEHN U €T0 CBOMCTBA
39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, https://resh.edu.ru/
CoZEepKaIIuX CTENIEHH U KOPHHU
40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, https://resh.edu.ru/
COoZEepKaIIUuX CTENIEHH U KOPHHU
41 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, https://resh.edu.ru/
coZepKaIluX CTEIICHU U KOPHHU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE H hed
ttps://resh.edu.ru
42 METO/IbI PEIICHUS UPPALMOHATBHBIX ps:// /
ypaBHEHUH
Uppaunonansusie ypaBHeHHs. OCHOBHBIE H hed
ttps://resh.edu.ru
43 METO/Ibl PEIICHUS] UPPALTMOHATBHBIX ps:// /
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE " hed
ttps://resh.edu.ru
44 METO/Ibl pEIIEHUSI UPPALUOHATBHBIX ps:// /
yYpaBHEHUH
45 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN https://resh.edu.ru/




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

https://resh.edu.

ru/

46 HPPAlUOHAIBHBIX YPABHEHHI

47 PaBHOCHIIBHBIE TIEPEXO/BI B IjemeHHH https://resh.edu.ru/
HPPalUOHAIBHBIX YPABHEHHI

48 PaBHOCHIIBHBIE TIEPEXO/IBI B Iv)emeHI/m https://resh.edu.ru/
HpPAlHMOHAIBHBIX YPABHEHHI
CpoiicTBa u rpapuK KOpHsI N-0if CTETIEHN KaK

49 (GyHKIMU 00paTHON CTETIEHH C HaTypaTbHBIM https://resh.edu.ru/
MoKazaTesiemM
CaoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (GyHKIIMU 00paTHON CTETIEHH C HATypaTbHBIM https://resh.edu.ru/
MoKazaTesemM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHS N-oii crenenn. UpparmoHaibHbIe
ypaBHEHUS"

52 CTG{IGHB C palMOHAJILHBIM MOKAa3aTEeIEM U €€ https://resh.edu.ru/
CBOMCTBA

53 CTG{I@HB C palMOHAIILHBIM TMMOKa3aTeNIeM U €€ https://resh.edu.ru/
CBOMCTBA

54 CTe?eHL C palMOHAIILHBIM TMMOKa3aTeNIeM U €€ https://resh.edu.ru/
CBOMCTBA

55 [TokazarenbHas ¢yHKIKA, €€ CBOMCTBA U https://resh.edu.ru/
rpaduk

56 Hcnons3zoBanue rpav(bI/IKa byHKIMH TS https://resh.edu.ru/
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN A5 https://resh.edu.ru/

pelIeHNs ypaBHEHUIN




[TokazarenbHblie ypaBHeHU. OCHOBHbBIE

https://resh.edu.ru/

58
METO/Ibl PEIICHUS TOKA3aTeNIbHBIX YPaBHEHUN
59 [Tokazarenbubie ypaBHeHUs. OCHOBHbBIE https://resh.edu.ru/
METO/IbI PEIICHUS TTOKA3aTEIbHBIX YpaBHEHUN
60 [Tokazarenbubie ypaBHeHUs. OCHOBHbBIE https://resh.edu.ru/
METO/IbI PEIICHUS TTOKA3aTEIbHBIX YpaBHEHUN
61 KonTponsnas pabora: "[loka3arenpHas
¢ynknus. [lokasaTenbHble ypaBHeHUS"
62 Jlorapudm gucna. CoiicTa norapugpma https://resh.edu.ru/
N https://resh.edu.ru
63 Jlorapudm gucna. CoiicTa Jorapugpma ps:// /
. https://resh.edu.ru
64 Jlorapudm uucna. CpoiicTa norapupma ps:// /
https://resh.edu.ru
65 JlecsaTHUHBIC W HATYpATbHBIE JTOTAPU(MBI ps:// /
https://resh.edu.ru
66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI ps:// /
67 [IpeoOpazoBaHue BBIpaKEHUH, COIECPIKAIINX https://resh.edu.ru/
sorapudmsl
68 [IpeoOpazoBaHue BBIpKEHUHN, COIEPIKAIINX https://resh.edu.ru/
sorapudmel
69 [IpeoOpazoBaHue BBIpKEHUH, COIEPIKAIIINX https://resh.edu.ru/
Jorapudmel
70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk
71 Jlorapudmmuueckas GyHKIus, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk
72 Hcnonb3oBanue rpaduka GyHKIUN A5 https://resh.edu.ru/




peuieHus ypaBHEHUI

Ncnonb3oBanne rpaduka GyHKIUN A5

https://resh.edu.

ru/

73 .
pelieHus: ypaBHECHU I
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE
https://resh.edu.ru/
74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
https://resh.edu.ru/
75 METO/1bI peIIeHUs JJorapu(PMUUECKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
https://resh.edu.ru/
76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU
77 PaBHOCHIIBHBIE IEPEXOIBI B PEMIEHUN https://resh.edu.ru/
Jorapu(pMUUECKUX ypaBHEHHIM
78 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN https://resh.edu.ru/
Jorapu(pMUUECKUX ypaBHEHHIM
79 Kontponbras padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"
80 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC https://resh.edu.ru/
YUCJIOBOIO apryMeHTa
81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC https://resh.edu.ru/
YHUCJIOBOIO apryMeHTa
82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC https://resh.edu.ru/
YHUCJIOBOIO apryMeHTa
83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC https://resh.edu.ru/
YHUCJIOBOTO apryMeHTa
84 TpuroHomeTpudeckast OKpy>KHOCTb, https://resh.edu.ru/

olpeielieHne TPUrOHOMETPUUYECKUX (YHKIUH




YUCJIOBOI'O apryMeHTa

85

Tpuronomerpuueckas OKpy>KHOCTb,

OTIpE/IeNIEHUE TPUTOHOMETPUYECKUX (YHKIUI

YHUCJIOBOTO apryMeHTa

https://resh.edu.ru/

86

OCHOBHBIE TPUTOHOMETPUIECKHE (OPMYIIBI

https://resh.edu.ru/

87

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI

https://resh.edu.ru/

88

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

https://resh.edu.ru/

89

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

https://resh.edu.ru/

90

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKEHUI

https://resh.edu.ru/

91

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHUHN

https://resh.edu.ru/

92

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUUN

https://resh.edu.ru/

93

[IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX
BBIPAKCHUHN

https://resh.edu.ru/

94

Pemenne TpUroHOMeTpUYECKUX YpaBHEHHM

https://resh.edu.ru/

95

Pemenue TPUT'OHOMETPUYICCKUX ypaBHeHI/Iﬁ

https://resh.edu.ru/

96

Pemenue TPUT'OHOMETPUICCKUX ypaBHeHI/Iﬁ

https://resh.edu.ru/

97

Pemenune TpUroHOMETpUYECKUX YPaBHEHUM

https://resh.edu.ru/

98

Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM

https://resh.edu.ru/




https://resh.edu.

ru/

99 Pemienne TpUroHOMETPHYECKUX YpaBHEHUI

100 Pemnienne TpUroHOMETPHUUECKUX ypaBHEHUH https://resh.edu.ru/
KonTtposneHas padoTa: "TpuronHomMeTpruecKue

101 BBIPAXKEHUS U TPUTOHOMETPHUUYECKHE
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 MocIeIoBaTeIbHOCTEH. MeTo https://resh.edu.ru/
MaTeMaTHIeCKON MHITYKITUU
MoHOTOHHBIE U OTPaHUYCHHBIC

103 mocJIeIoBaTeIbHOCTH. McTopust aHamm3a https://resh.edu.ru/
OECKOHEYHO MaJIbIX

104 Apubdmernueckast Iporpeccus https://resh.edu.ru/

105 ['eomeTpuueckas mporpeccust https://resh.edu.ru/

106 beckoneuHo yObIBaroIIast reoMeTpudecKas https://resh.edu.ru/
nporpeccust

107 CymmMma 6GCKOHC:IHO yOBIBaOIIICH https://resh.edu.ru/
reOMETPUYECKON IPOTrPECCHH

108 JIMHENHBIN U SKCIIOHEHIIMATIbHBIA POCT. https://resh.edu.ru/
Uucno e. @opmyrna CI0KHBIX TPOIEHTOB

109 JIMHENHBIN U SKCIIOHEHIIMATIbHBINA POCT. https://resh.edu.ru/
Uucno e. @opmyrna CI0KHBIX TPOIEHTOB

110 Hcnonb3oBaHue nmporpeccuu i peleHus https://resh.edu.ru/
peaNbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa

111 KonTtponsHas padora: "[locnenoBaTenbHOCTH

U nporpeccun”




https://resh.edu.ru/

112 HenpepbiBHbIE GYHKIIUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMIITOTHI TPa(UKOB https://resh.edu.ru/
byHKIII

114 CpoiicTBa (h)yHKIIHIA HETTPEPHIBHBIX HA https://resh.edu.ru/
OTpE3Ke

115 CpoiicTBa (hyHKIMI HEMIPEPHIBHBIX Ha https://resh.edu.ru/
OTpE3Ke

https: h.edu.

116 Meto1 HHTEPBAJIOB ISl PELICHUSI HEPABEHCTB ttps://resh.edu.ru/

117 MeToa HHTEPBAJIOB /IS PEIICHUS HEPABEHCTB https://resh.edu.ru/

118 Meto1 UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB https://resh.edu.ru/

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX https://resh.edu.ru/
GbyHKIMM 1715 perieHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX https://resh.edu.ru/
GbyHKIMM 1715 pereHus 3a1a4

https: h.edu.

121 [TepBas u BTOpas Mpou3BOIHBIC (PYHKIIMH ps://resh.edu.ru/

122 Onpenenenue, reOMeTPUIECKUN CMBICI https://resh.edu.ru/
MPOU3BOTHOM

123 Omnpenenenue, GU3NISCKUN CMBICIT https://resh.edu.ru/
MPOU3BOTHOM

124 YpaBHeHHE KacaTelbHOU K rpaduKy https://resh.edu.ru/
GbyHKITII

195 YpaBHeHHE KacaTelbHOU K rpaduKy https://resh.edu.ru/
GbyHKITII

126 [IpousBoiHbIE 27IEMEHTAPHBIX PYHKIIUN https://resh.edu.ru/




https://resh.edu.ru/

127 [Ipon3BoaHbIE IIEMEHTAPHBIX QYHKIUI 1

128 [Ipou3BoHAs CyMMBI, TPOU3BEACHUS, 1 https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI

129 [IpousBoaHAasA CyMMBI, IPOU3BEICHHS, 1 https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI

130 [IpousBoHAsA CyMMBI, MPOU3BEICHHS, 1 https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI

131 Kountponsnas pabora: "[Ipoussoanas” 1 1 https://resh.edu.ru/

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 1 https://resh.edu.ru/
3HaHuM: "YpaBHeHUS"

133 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1 https://resh.edu.ru/
3HaHuil: "OyHKIMNK"

134 Hrorosas koHTpoJbHAs paboTa

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 https://resh.edu.ru/
3HAHWHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3a, TE€OMETPHSL.
Anrebpa 1 Hauaja MaTeMaTH4ecKoro ananusa. 11 kiacc: 6a30BbIif U

yrayosennsiid ypoBuu: yueOHu / [C.M. Hukonsckuii, M.K. [Toranos, H.H.
Pewrernukos, A.B. llleBkun| — M.: [Ipocemenue, 2022 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://ege.sdamgia.ru/
https://resh.edu.ru/
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