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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUM, CJIOBECHOCTH M JPYTHX JUCHMIUIMH. B pamkax paHHoOro ydeGHOro Kypca
oOy4JaronIuecs: OBJIAJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHaju3a 3aKjia/ibIBae€T OCHOBY JJIf
YCIIEITHOTO OBJAJEHUS 3aKOHAMU (U3UKHU, XUMHUH, OMOJIOrMM, MOHHMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM U3HHU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMHM KOHCTPYKIUSMHU aireOpbl M MaTeMaTHUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIMU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHHE U KOHKPETU3alUI0, a0CTParupoBaHUE U aHAJIOTUI0, (OPMHUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHaIM3a»
oOyuJaroluecs: MoJIy4aloT HOBBIM ONBIT PEUICHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MaTEMAaTUYECKUX MOJEINIE pealbHbIX CUTYalMi, HHTEPIPETAUU MOJTYYEHHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4ueOHbId MaTepuall, CloCOOCTBYIOMMI (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cHeuupuky y4eOHOW [JeATEeTbHOCTH, TpeOyromiei
MIPOJOJDKATENPHON KOHLEHTPAaUUMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe MeToauku oOy4yeHHs anreOpe ¥ HayajllaM MaTEMaTHUYECKOIro aHaJnu3a JICKUT
NEeSATEIbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIM3a»
BBIJICJICHBl CJIEAYIOLINE COAEPKATEIbHO-METOJNYECKAE JIMHUU: «YHHCIIa U BBIYMCICHHS,
«Dynkmun u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Hawama wmartemaTudeckoro
aHanu3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOAUYECKHE JTUHUU
U3y4daroTcs Ha NPOTSHKEHUM JIBYX JIET OOyUEHUsl Ha YPOBHE CPEIHEro 0o0IIero oopazoBaHus,
€CTECTBEHHO JONOJIHAS APyl Jpyra M IIOCTEIIEHHO HACBINIAsCh HOBBIMM TEMaMH U
pa3nenaMu. JlaHHBIM y4eOHBIA KypcC SBIISIETCS MHTETPATUBHBIM, IMOCKOJIBbKY OOBEIUHSET B
cebe coaepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX TUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUYECKUN aHAJIU3, TEOPUS MHOXKECTB, MaTEMaTU4ECKas JIOTUKA U
apyrue. Ilo Mepe Toro kak oOydaromuecss OBJaJ€BalOT BcE 0Oosiee MIMPOKUM



MaTEeMaTHYECKUM arnapaTroM, y HUX MOCIEA0BaTEeIbHO (POPMHUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTb MATEMAaTUYECKYI0 MOJENb PEAJbHOM CHUTyalllH, NPUMEHATH 3HAHMA,
NOJIyYCHHBIE TPU HM3YYEHUH Y4YeOHOro Kypca, JUIsl pEIICHHUS CaMOCTOSATENbHO
c(hOopMyIUPOBAHHONW MAaTEeMAaTUYECKOM 3a/1ayH, a 3aTEM MHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaToO Ha
yYpOBHE OCHOBHOTO o00miero oOpazoBanusi. Ha ypoBHe cpemHero o6miero oOpa3oBaHMs
oco0oe BHHUMaHME YJesieTcs (POPMHUPOBAHUIO HABBIKOB PpallMOHAIBHBIX BBIYUCICHUMH,
BKJIIOYAIOMIMX B ce0s MCIOJIb30BAHUE PA3UYHBIX (OPM 3allMCHU YHUCIIA, YMEHUE JenaTh
MPUKUJKY, BBIIOJHATh NPHOIMKEHHBIE BBIYHMCICHUS, OLUEHUBATH UYWCIOBBIE BBIPAKEHUS,
paboTath C MAaTeMaTUYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYyYarollMMCS MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PALIUOHAIBHBIX U ACHCTBUTEIBHBIX YUCEI JONOIHAIOTCI MHOKECTBOM
KOMIUIEKCHBIX 4MCel. B KaXa0M U3 dTUX MHOXKECTB PACCMATPUBAIOTCA CBOMCTBEHHBIE €MY
cnequpUUecKre 3alayd MU Olepaluy: JACJIICHHE Halelo, ONEPUPOBAHME OCTaTKaMU Ha
MHOXKECTBE LEJIBIX YHUCEJ, O0COObIE CBOICTBA PALMOHAJIBHBIX W MPPALMOHANBHBIX YHCET,
apu(pMeTUYECKHUEe OINepalnuy, a TaKXKe HW3BJICUYCHHE KOPHS HaTypalbHOW CTENEHU Ha
MHOXKECTBE KOMIUIEKCHBIX 4HcCel. biaromaps ImociaenoBaTelbHOMY pPaCLIMPEHUIO Kpyra
UCIIOJB3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXHOCTSMM HUX IIPUMEHEHUS MUl PELICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
poJIM B TMOCTPOCHHHM MOJENEH pPEalbHOr0 MHUpA, IMIMPOKO HCHOJB3YIOTCS 0000IIeHUE U
KOHKpETHU3aLusl.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCero oOydeHus Ha
YpOBHE cpeaHero obimero oOpa3oBaHHs, IOCKOJIbKY B KaxaoM paszzaene I[Iporpammbl
MPEAYCMOTPEHO pElIeHUWE COOTBETCTBYIOIIMX 3adad. B pe3ynbrare oOydaromuecs
OBJAQJCBAOT PA3IMYHBIMM METOJAMHM PELICHUsS pPAlWOHAJIbHBIX, HPPAlUOHAIbHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMHUUECKUX M TPUTOHOMETPUUECKMX YpaBHEHUN, HEPaBEHCTB U
CUCTEM, a TaKXKe 3azad, coiepkammx mapaMerpbl. [losydeHHbIE YMEHMSA IIMPOKO
UCIIOJIb3YIOTCSL MPU MCCIEIOBAHUU (PYHKIUUA C MOMOILIBIO MPOU3BOAHOW, MPU PpPEUICHUU
NPUKIAAHBIX 3a/ad U 337a4 Ha HAXOXKJIEHUE HauOONBIIMX W HAMMEHBIIMX 3HAYCHU
¢dbynkuuu. JlaHHas conep)kaTesibHas TMHUS BKIIOYAeT B ce0s Takxke (OpMUPOBAHUE YMEHUIM
BBITMIOJHATH pacuérel o (opmMysiaM, npeoOpa3zoBaHUs pallMOHATIBHBIX, UPPAUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAaKK€ BBIPAKECHHUM, CONEPKALIMX CTEIEHU U
norapuMbl. brarogaps u3ydeHuro aaredpanyeckoro marepuana MPOUCXOAUT JalibHEHIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GOopMUPYIOTCS
HABbIKU JIETYKTHUBHBIX PacCyXKIEHHUM, paboThl C CUMBOJBHBIMU (hOpMaMH, MPEIACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JIJISl PEIICHUSI MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAK SI3bIKAa HAYKH.

ConepxarenbHo-MeToquuecKas JuHUuA « DyHKUUU U TpadUKu» TECHO MEPEerIeTaeTCs ¢
APYTUMU JIMHUSMH Y4eOHOTO Kypca, IIOCKOJBKY B KaKOM-TO CMbICie 3adaéT
MOCJIEIOBATENPHOCTh M3YYEHMsI Marepuana. lM3ydeHue CTeneHHOM, MNOKa3aTebHOM,
gorapu(MUYECKO UM TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMUCTB H TIpaduKOB,



UCIONIb30BaHue (YHKIMH JIsl pelIeHns 3aa4 U3 IPYruX y4eOHBIX NMPEAMETOB U pealbHOMN
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oonbloe BHUMaHHUE yaesieTcs GOpMUPOBAHUIO YMEHHUS BBIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATH IMOITYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMHI U HABBIKOB, MIO3BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BEIMYNHAMU B
pasiuuHoOr  (opme: aHaTUTHYECKOM, rpaduueckoil u cioBecHOH. Ero wu3ydeHue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA  «Hadanma  MareMaTnyeckoro  aHaiu3a»  MO3BOJISIET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTUYECKHX, TAK U NMPUKIAJHBIX 3a7a4, JOCTYITHBIX
oOydJaronumcsi, TaKk Kak y HHUX TMOSABISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKUIMA, ONpeNessTh UX HauOOJIbIIMEe W HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIU
buryp u O0O0BEMBI TeNl, HAXOAUTh CKOPOCTH U YCKOpeHHs mnpoueccoB. JlaHHas
COZIEpKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHHSI MAaTEMAaTHYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMHMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYECKOr0  aHajlM3a CIOCOOCTBYET pa3BUTHIO  aOCTPaKTHOro, (hopmaibHO-
JIOTUYECKOTO W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM paCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyaroumecs y3HaroT O
BBIJIAIONIUXCS PE3YJIbTATaX, MOJTYYEHHBIX B XOJ/I€ PA3BUTHs MaTeMAaTUKH KaK HayKH, U 00 UX
aBTOpAXx.

CopepxarenpHo-MeTOIMYeCKass JIMHUSA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS IPOHU3BIBAIOT BECh KYypC LIKOJIBHON MaTEeMaTUKU M MpejiaraloT HauboJsiee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMUNA BCE pa3/ielibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U MX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YYarOIEMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK COBPEMEHHOW MAaTEMaTHUKH W MCIIOJIb30BATh €r0 [JIS1 BBIPAKEHUS CBOUX MBICIIECH.
JIpyruM BaXKHBIM IPU3HAKOM MAaT€MaTHUKH KaK HayKW CJIEAYET MPU3HATh CBOWCTBEHHYIO €M
CTPOTOCTh OOOCHOBAaHMW M  CJIEJJOBAHHE OMNpPENCIEHHBIM IpaBWIaM  MOCTPOEHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YeCKOM JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUJIEHUS OOY4YaIOMIMXCS, IMO3BOJSET MM CTPOUTH CBOM
pacCyKJIeHUsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Hayaja MAaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
OCHOBBI ~MAaTEMAaTUYECKOTO MOJIECIMPOBAHUS, KOTOpbIE TMpPHU3BaHbI CHOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ITHX
MojieJiell ¢ TOMOIIBIO amnmapara ajareOpbl U MaTeMAaTHUYeCKOro aHalinu3a, WUHTEpIpeTaluu
IIOJIyYEHHBIX Pe3yJbTaToB. Takue 3a1aHus BIUIETEHBI B KAXKIBIM U3 Pa3/IesIOB IPOrPaMMBI,
MOCKOJIBKY BECh Marepual y4eOHOTrO Kypca UIMPOKO HCIOJB3YeTCS ISl pEIIeHUs
OpUKJIAAHBIX 3afad. [lpu pemieHMM peanbHBIX MPAKTUYECKUX 3ajad  o0ydaromuecs



pa3BUBAIOT HAOIOATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJIb30BaTh aHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh Mpodiemy. [lesTenbHOCTh MO
(OpMHPOBAHNIO HABBIKOB PELIEHUS MPUKIAAHBIX 337a4 OpraHU3yeTcs B MPOLECCE U3YyUCHUS
BCEX T€M yueOHOro Kypca «Ainredpa 1 Hayajla MaTEMaTHUECKOTO aHAJIN3a).

Ha wu3yuenue yuyeOGHOro kypca «AureOpa M Hadajga MaTeMaTHYECKOro aHalIU3a

orBoauTcs 238 yaca: B 10 kiracce — 10249acoB (3 yaca B Heneno), B 11 kimacce — 136 gacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ JACUCTBUTENBbHBIMH  4YHMCIaMH.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noaxXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHble U HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoAepKAILUX JOrapUPMBbl.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuma CHCTEMBbI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaenoBaHne NOCTPOEHHOW MOJEIU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IuyHbIX o0JiacTeld HayKu U pealibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U Heu€THBIC yHKIMU. [lepronuueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE X IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MaTeMaTH4ecKOro aHajimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMHU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJl MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUUECKMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIENI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00bEKTa, SBJICHU, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpapruecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4IE€TOM MUMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KpUTEPUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPOOM M TPOLEHTHI JUIsl PEIICHHs] MNPUKIAAHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIKMCH IEUCTBUTENIBHBIX YUCEN JJI PEIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM uHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OJHOH INepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUH C IOMOULIBIO CHCTEMBI JINHENHBIX YPAaBHEHH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYIIECTBIISAA MPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMM: (PYHKIMSI, CIIOCOOBI 3a/1aHus (PyHKLHUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEepUPOBATh TOHATUSAMU: JIMHEWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KHU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMIOHEHLIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI I peLICHUS 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKITHI;,

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX YHCEN, UCIOJIb30BaTh MPU3HAKU JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH TMOHATHUSIMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHITUSIMHU: HUppAlMOHATbHBIE, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAMOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauiyecKkrue METO/IbI IJIs PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOTO (OPMYJIOH WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMpPEJCTaBICHHEe O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
M .P
1 HOTOYJICHBI auHOHaJH)HLIci YpaBHEHHS U 17 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 10 1 https://math-
LIEIBIM [TOKa3aTeleM ege.sdamgia.ru/
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 10 1 https://math-
WppauuoHanbHble ypaBHEHHS ege.sdamgia.ru/
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 9 1 https://math-
YPaBHEHUSA ege.sdamgia.ru/
5 Jlorapudpmuueckas pyHKIUS. 13 1 https://math-
Jlorapudmudeckue ypaBHeHUS ege.sdamgia.ru/
6 TpuronomeTpuueckue BoIpaXeHUs U 15 1 https://math-
ypaBHEHUs ege.sdamgia.ru/
7 [TocnenoBarenbHOCTH U MPOTPECCUU 9 https://uchi.ru/
8 HenpepsiBabie dynkiuu. [IponsBoanas 15 https://uchi.ru/
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AUS 4 1 https://math-
3HaHMH ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 0
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI C TOMOIIBIO 29 1 npesenTaLA
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1 https://uchi.ru/
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 https://math-
TpuroHoMeTprYECKUe HEPABEHCTBA ege.sdamgia.ru/
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1 https://resh.edu.ru/
norapuMUUecKre HepaBeHCTBA
3) KowmrnekcHeie yncna 10 1 pe3eHTalus
6 HatypanbHble u 1esslie urncia 10 1 hit s://mat_h -
ege.sdamgia.ru/
CucTeMbl paliMOHANIEHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1 https://resh.edu.ru/
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 https://uchi.ru/
9 IToBTOpenue, 00001IeHNE, CUCTEMAaTH3ALUS 16 5 https://math-
3HAHUH ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosun4yecTBo 4acoB Jdara nuzyyenus DJIeKTPOHHbIE
n/n Tema ypoka Bcero | K/ pab Ip/pad | ITo mnany | ®akTHy unppoBbie
oOpa3oBaTe/ibHbIE
pecypchl

1 MHO0XeCTBO, OIepalliy HaJT MHOXKECTBAMHU U MX 1 01.09.2023
cBoiicTBa. Jluarpammel Diinepa-Benna
[TpuMeHeHre TEOPETHKO-MHOKECTBEHHOTO 04.09.2023 :

2 P P 1 https://uchi.ru/
arrmapara Jiisi pelieHus 3a1a4
Parnmonansabie yncina. OOBIKHOBEHHEIE U 06.09.2023

3 JeCATUYHBIE APOOH, MPOIEHTHI, 0ECKOHEYHBIE 1 https://uchi.ru/
MepUOANYECKHE 1podu

4 ITpumenenue apoOeit U IPOLIEHTOB IS PELICHHUS 1 08.09.2023 https://math-
NPHUKIAIHBIX 33029 ege.sdamgia.ru/

5 JerictBurenpHble yncna. PanionanbHbie U 1 11.09.2023 https://edu.skysmart.ru/
UppalroHaIbHBIC YUCIIA

5 ApudmeTndecKue onepayu ¢ JeHCTBUTEIEHBIMU 1 13.09.2023 https://math-
YUCIaMHU ege.sdamgia.ru/

7 Monaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1 15.09.2023 https://uchi.ru/
[TpuGnuxkEHHBIE BEIUMCIICHUS, TPABUIIA 18.09.2023

8 OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3YyJIbTaTa 1 https://uchi.ru/
BBIYMCIICHUI

9 OCHOBHBIE METO/IbI PEIICHUS [EIBIX U APOOHO- 1 20.09.2023 https://math-
PAalMOHAIBHBIX YPABHEHUM M HEPABEHCTB ege.sdamgia.ru/

10 OCHOBHBIE METO/IbI PEIICHHSI LEBIX U IPOOHO- 1 22.09.2023 https://math-

palnMoHaNbHBIX YPAaBHEHUI U HEPABEHCTB

ege.sdamgia.ru/
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MHorowieHsl OT OAHON NepeMEeHHOU. [lenenue

25.09.2023

https://edu.skysmart.ru/

11 MHOTOYJICHa Ha MHOTOYWICH ¢ OCTaTKOM. Teopema
bezy
MHOrowIieHs! ¢ LeJIbIMA KO3 PUIITEHTaMU. 27.09.2023 .

12 t brn https://uchi.ru/
Teopema Buera

. . 29.09.2023 https://math-
13 Pemenue cucrem JIMHEHHBIX ypaBHEHUI )
ege.sdamgia.ru/

Matpuna CUCTEMBI JINHEUHBIX yPaBHEHUMN. 02.10.2023

14 Onpenenurens MaTpULBL 2X2, €r0 reOMETPUYECKUI
CMBICJI M CBOMCTBA; BBIYMCIIEHHE €r0 3HAYECHHS
IIpuMeHeHne ONpeneanuTess I PELIEHNs] CUCTEMBI 04.10.2023 .

15 b peier P https://uchi.ru/
JTUHEHHBIX YPaBHCHHIA
Pelrenre npuKiIagabiX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI 06.10.2023 .

16 N p A . A H https://uchi.ru/
JTUHEHHBIX YPaBHCHHIA

17 KonTponenas padora: "PanuonansHble ypaBHEHHS 09.10.2023
n HepaBeHcTBa. CHuCTEMBI TMHENHBIX YpaBHEHUN"
DyHKIM, CIOCOObI 3a1aHUs Knun. Bzanmuo 11.10.2023

18 YHIIU, A ymxn . https://resh.edu.ru/
oOpatubie pyHkiuu. Kommosumus ¢yHKInii
I'paduk KIMH. DJIeEMEeHTapHbIe IPpeo0pa3oBaHus 13.10.2023

19 pagu pymx . p beodp https://resh.edu.ru/
rpadukoB pyHKUIMH
OO6nacTh ornpeieneHuss 1 MHOXKECTBO 3HaUCHHI 16.10.2023

20 ¢bynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK https://resh.edu.ru/
IMOCTOSIHCTBA
YéTHble U HEYETHRIE kuuu. [leprnognueckue 18.10.2023

21 yrxn pHOA https://resh.edu.ru/
¢byskun. [IpomMexxyTku MOHOTOHHOCTH (PYHKLIUN
MaxkcuMyMbl 1 MUHUMYMEI G yHKIHN. Hanbomblee 20.10.2023

22 y yMbI yHKIL https://resh.edu.ru/
Y HauMCHbIIIee 3HaUCHHE (DYHKIINN Ha TIPOMEKYTKE

23 Jluneitnasi, kBagpaTH4Has U APOOHO-TUHEITHAS 23.10.2023 https://resh.edu.ru/
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byHKIIUN

DneMeHTapHOE UCCIEI0BAHUE U IIOCTPOCHHUE 25.10.2023

24 P s N p https://resh.edu.ru/
rpaduKoB 3TUX HYHKUIUI

25 CrerneHs ¢ 1ensIM mokaszareneMm. buanom Herotona 08.11.2023 https://resh.edu.ru/
Crenennas KIIUA ¢ HATypaJIbHBIM U 1I€JIBIM 10.11.2023

26 (byH_,u . yp H https://resh.edu.ru/
nokazareneM. E€ cBolicTBa u rpaduk

97 KontpospHas pabota: "Crenennas pynkuus. EE 13.11.2023
cBoiicTBa 1 rpaduk”

28 ApudmeTrdecknii KOPSHb HATYPaTbHOU CTETICHH U 15.11.2023 https:/edu.skysmart.ru/
€ro CBOMCTBA

2 TIpeo6pa3OBAHHS THCIOBBIX BHIPAKCHHI, 17.11.2023 https://edu.skysmart.ru/
coJiepKalluX CTENEeHU U KOPHU

30 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, 20.11.2023 https://math-
COJIepKAIIMX CTEIIEHU U KOPHU ege.sdamgia.ru/
Hpparnmonansubeie ypaBHeHUsI. OCHOBHBIE METOIBI 22.11.2023

31 ppatt P . g https://resh.edu.ru/
pelIeHusl UPPaALMOHAIBHBIX YPAaBHEHUHN
PaBHOCHIBHEIE TIEPEXOABI B PEIICHUH 24.11.2023

32 pexon Iv) https://resh.edu.ru/
HPPALMOHATIbHBIX YPaBHEHUN

33 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH 27.11.2023 https://math-
MPPALMOHAIIBHBIX YPABHEHUN ege.sdamgia.ru/
PaBHOCHIBHBIE TIEPEXOABI B PEIICHUH 29.11.2023

34 pexol E) https://resh.edu.ru/
HpPPALMOHATIbHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-O CTETEHN KaK 01.12.2023

35 ¢byHKIMK 0OpaTHOM CTENEHH ¢ HAaTypaJIbHBIM https://resh.edu.ru/
MoKa3aTeJieM

36 CBoiicTBa 1 rpaduk KOpHS N-0if CTENEeHN KaK 04.12.2023 https://resh.edu.ru/
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¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM

oka3aresem
37 KontpospHas pabota: "CoiicTBa 1 rpaduk KOpHs 06.12.2023
N-oii creneHu. MppaunoHaibHble ypaBHEHUS"
38 CreneHb ¢ palliOHATLHBIM MTOKA3aTeeM U e€ 08.12.2023 https://math-
CBOICTBa ege.sdamgia.ru/
39 CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTelIeM H e 11.12.2023 https://math-
CBOICTBa ege.sdamgia.ru/
40 [TokazarenpHas pyHKIHS, €€ CBOWCTBA U TpaduK 13.12.2023 https://resh.edu.ru/
Hcnonp3oBanue rpapuka KIUH I pELICHUS 15.12.2023
41 . rpaduKa GymKuH A1 p https://resh.edu.ru/
ypaBHEHHH
Hcnons3oBanue rpadpuka KLU I pELICHUS 18.12.2023
42 . pacpHKa yHicLHH L1z p https://resh.edu.ru/
ypaBHEHHH
43 [TokazarenbHble ypaBHeHHs.. OCHOBHBIE METOIbI 20.12.2023 https://math-
peLIeHus NTOKa3aTEeNIbHBIX YPAaBHEHUM ege.sdamgia.ru/
44 [TokazarenpHbIe ypaBHEHUSI. OCHOBHBIC METO/IBI 22.12.2023 https://math-
peLIeHUs TOKa3aTeNIbHBIX YPABHEHUI ege.sdamgia.ru/
45 [TokazarenbHble ypaBHeHUs. OCHOBHBIE METOIbI 25.12.2023 https://math-
peLIeHUs NTOKa3aTEeNIbHBIX YPAaBHEHUM ege.sdamgia.ru/
46 KontposnbHas pabota: "[lokasarenpHas GyHKIUS. 27.12.2023
IlokazarenbHble ypaBHEHUS"
47 Jlorapudm yucna. CroiicTa jorapudpma 29.12.2023 https://resh.edu.ru/
48 Jlorapudm uucna. CoiicTa jorapugpma 10.01.2024
49 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 12.01.2024 https://resh.edu.ru/
50 JlecATUYHBIC U HATypaJIbHBIC JIOTapH (MBI 15.01.2024
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[IpeoOpa3zoBaHue BRIpAXKEHUM, COICPKAIINX 17.01.2024

51 beobp P Aepratl https://resh.edu.ru/
sorapudmpl

59 [IpeoOpazoBaHue BEIpAKESHH, COIEPIKALTIX 19.01.2024 https://math-
norapupmbl ege.sdamgia.ru/

53 Jlorapudmuueckas QyHKIUsA, €€ CBONCTBA U 22.01.2024 https://math-
rpaduk ege.sdamgia.ru/

54 Hcnonb3oBanue rpadvka GyHKINUU I PeIICHUS 24.01.2024 https://math-
ypaBHEHUH ege.sdamgia.ru/
Jlorapudmuueckue ypaBuerusi. OCHOBHBIE METO/IbI 26.01.2024

55 pud P . A https://resh.edu.ru/
pelnieHus JorapuMUIECKUX YPaBHCHHIMA

56 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC METO/IbI 29.01.2024 https://math-
pelieHus JorapuMUIecKux ypaBHEHHIMA ege.sdamgia.ru/
PaBHOCHITBHBIE TIEPEXO/BI B PEILICHUN 31.01.2024

57 pexol pv https://resh.edu.ru/
JorapuMUIECKUX ypaBHEHUI

58 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH 02.02.2024 https://math-
Jorapu(PMUUECKUX ypaBHEHUI ege.sdamgia.ru/

59 KontponpHas pabota: "Jlorapudmuueckas 05.02.2024
¢bynkmus. Jlorapugmudeckre ypaBHeHus"
Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHUCIIOBOTO 07.02.2024

60 Y Y https://resh.edu.ru/
aprymMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YHCIOBOTO 09.02.2024

61 P ye b y P https://resh.edu.ru/
aprymMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHNE 12.02.2024

62 TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO https://resh.edu.ru/
apryMeHTa
Tpuronomerpuueckass OKpyKHOCTb, OIIPEACIICHAE 14.02.2024

63 TPUTOHOMETPUUYECKUX (PYHKLUIN YHUCIOBOTO https://edu.skysmart.ru/

apryMeHTa
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16.02.2024

64 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI https://resh.edu.ru/

65 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 19.02.2024 https://resh.edu.ru/

66 [IpeobpazoBaHre TPUTOHOMETPUUCCKUX 21.02.2024 https://math-
BBIPAYKECHU I ege.sdamgia.ru/
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX 26.02.2024

67 peodp . P P https://edu.skysmart.ru/
BBIpKEHUN

68 [Ipeobpa3oBaHre TPUTOHOMETPUICCKUX 28.02.2024 https://math-
BBIPaKCHUI ege.sdamgia.ru/

69 Perienne TpUrOHOMETPUYECKUX YPaBHEHHHA 01.03.2024 https://edu.skysmart.ru/

. 04.03.2024 https://math-
70 Pemrenne TpUroHOMETPHUUYECKUX YpaBHEHUN i
ege.sdamgia.ru/
. 06.03.2024 https://math-

71 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN TS At

ege.sdamgia.ru/

72 Pelrenne TpUroHOMETPUYECKUX YPaBHEHUN 11.03.2024 https://uchi.ru/

. 13.03.2024 https://math-

73 Pemennie TpUroHOMeTpHUUECKUX ypaBHEHUI )

ege.sdamgia.ru/

74 KonTponbnast padota: "Tpuronomerpuyeckue 15.03.2024
BBIPAKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 18.03.2024

75 MOCIeN0BaTeNbHOCTEN. MeTo MaTeMaTu4eCcKou https://resh.edu.ru/
WHIYKIAH
MOHOTOHHBIE ¥ OTPAHUYEHHBIE 20.03.2024

76 [ocyIe10BaTenbHOCTH. McTopus aHanu3a https://resh.edu.ru/
0ECKOHEYHO MaJIbIX

77 Apudmerndeckas mporpeccus 22.03.2024 hitps://edu.skysmart.ru/
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01.04.2024 https://math-
78 ['eomerpuueckas nporpeccus _p—
ege.sdamgia.ru/

BbeckoneuHo yObIBarolasi reOMeTpUIecKas 03.04.2024

79 nporpeccusi. CyMma OECKOHEUHO YOBIBaIOIIEH https://uchi.ru/
TE€OMETPHUYECKON Mporpeccuu
JIuHeWHbIN 1 SKCTIOHEHIHANIBbHBIN pocT. Yuco e. 05.04.2024

80 B P https://resh.edu.ru/
dopmyra cIoKHBIX TPOLEHTOB
JIuHelHbIN U SKCTIOHEHITMATBHBIN pocT. Huco e. 08.04.2024

81 B P https://resh.edu.ru/
dopmyra CIoKHBIX MTPOIEHTOB
Hcnonws3oBanue nporpeccuu Jyisi peiieHus 10.04.2024

82 porp AP https://resh.edu.ru/
peaTbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa

83 Kontponbnas padota: "[locinenoBarenbHOCTH U 12.04.2024
nporpeccun”

84 HenpepriBHble GyHKIINN U UX CBOWCTBA 15.04.2024 https://resh.edu.ru/

85 Touka pa3pbiBa. ACUMNITOTHI IpaduKOB HyHKIUN 17.04.2024 https://resh.edu.ru/

86 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 19.04.2024 https://resh.edu.ru/

87 MeTo1 HHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB 22.04.2024 https://resh.edu.ru/

88 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 24.04.2024 https://uchi.ru/
[IpumeneHnne cBOMCTB HEMPEPHIBHBIX KITAH JI7IsT 26.04.2024

89 P bep Pyttt 2 https://resh.edu.ru/
pelIeHus 3a1a4
[IprMeHEHNE CBOMCTB HEMPEPHIBHBIX KLV TSt 27.04.2024 .

90 P pep Dyt 1 https://uchi.ru/
pelIeHus 3a1a4q

91 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU 03.05.2024 https://resh.edu.ru/
OnpeneneHne, reOMETPUYECKUN B (PU3UICCKHI 06.05.2024

92 pet P ¢ https://resh.edu.ru/

CMBICJI HpOI/I3BO,[[HOI71
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93 YpaBHeHHE KacaTeIbHOU K rpaduKy HYyHKITUU 1 08.05.2024 https://resh.edu.ru/
94 YpaBHeHHE KacaTeIbHOU K rpaduKy HYHKITUU 1 13.05.2024 https://uchi.ru/
95 [Tpon3BoHBIC NIEMEHTAPHBIX (QYHKIUI 1 15.05.2024 https://uchi.ru/
[Ipon3BoiHAS CYMMBI, IPOU3BEACHHMS, YACTHOTO U 17.05.2024
96 K(])p o3 g q)yN; . P A ’ 1 https://resh.edu.ru/
MIIO3UIIUU PYHKIUIT
ITpou3BoaHas CYMMBI, IPOU3BEACHHSI, YACTHOTO H 20.05.2024 .
97 P A Y 9 P A ’ 1 https://uchi.ru/
KOMITO3UIIUHU (PYHKITUIA
98 Kontponbnas padota: "[IponsBoanas” 1 1 22.05.2024
IToBTOpenue, 0000IIEcHIE, CHCTEMATH3AIUS 24.05.2024
99 P wy m" B 1 https://edu.skysmart.ru/
3HaHWil: "YpaBHCHHS
[ToBTOpenue, 0000IeHNE, CUCTEMATH3A 27.05.2024
100 . P ,I,{; I,I,I HHe, CHETENATHEAI 1 https://edu.skysmart.ru/
3HaHuil: "OyHKIUH
101 WroroBas koHTpoJsibHAs paboTa 1 1 29.05.2024
102 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTU3allNsT 3HAHUN 1 31.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
11 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
ara nugpoBbie
Tema ypoka Konrpoabnbie IIpakTuyeckue A bp
n/m Bcero p 6 u3ydeHusi oOpa3zoBaTebHbIE
padoThI paéoThI

pecypchl
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[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO

1 . https://uchi.ru/
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO )

2 p N P https://uchi.ru/
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

3 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO https://math-
(GbyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI ege.sdamgia.ru/

4 [IpuMeHeHne MpON3BOIHOMN K UCCIIEI0BAHUIO https:/fedu.skysmart.ru/
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

5 [IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO https://math-
(GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI ege.sdamgia.ru/
[IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO .

6 p N P https://uchi.ru/
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxzaenne HaubombIIero 1 HANMEHbBILIETO .

7 N https://uchi.ru/
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

8 Haxoxzaenne HaubosbI1ero 1 HaUMEHbILIETO https://math-
3Ha4YeHHUs HeTIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke ege.sdamgia.ru/

9 Haxoxzaenne HaubosbII1ero 1 HAMMEHbBILIETO https://math-
3HAYEHUS HEMPEPbIBHOM (PYHKIIMK HA OTpE3Ke ege.sdamgia.ru/

10 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO https://edu.skysmart.ru/
3HAYEHUS HEMPEPHIBHON (PYHKIINK HA OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO .

11 N https://uchi.ru/
3HAa4YeHHUs HENPEPHIBHON (PYHKIIMH HA OTpE3Ke

12 Haxoxaenne HaubosbI1ero 1 HAUMEHbILIETO https://math-
3HAa4YeHHUs HENPEPHIBHON (PYHKIIMH HA OTpE3Ke ege.sdamgia.ru/
ITpnMeHeHne MpON3BOTHON ST HAXOXKICHUS

13 P P https://resh.edu.ru/
HaWTYYILEro peleHus B IPUKIaJHbIX 3a4a4ax

14 [IpumeneHnne npoOU3BOIHOM [l HAXO0XKACHUS https://uchi.ru/
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HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX 3aJadax

[IpuMeHeHne MPON3BOTHOM JIJIsl OTIPEICTICHUS

15 CKOpPOCTHU U YCKOPEHHS ITPOIIECCa, 3aJaHHOTO https://uchi.ru/
dbopmyoit wiu rpadpukoM
[IpumeHneHne mpoU3BOTHON I OMpeeIICHUs

16 CKOpPOCTH U YCKOPEHHMS TIpoIlecca, 3a1aHHOTO https://resh.edu.ru/
dhopmynoit uiu rpagukom

17 Komnosurus ¢yHkimit https://resh.edu.ru/

18 Komnozunus GyHkimit

19 Komnosurus ¢yHkimit https://resh.edu.ru/
['eomerpuueckue 006pas3bl ypaBHEHUN Ha

20 p N P P https://resh.edu.ru/
KOOPJAMHATHOMN TIJIOCKOCTH
I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha

21 p . p yp https://resh.edu.ru/
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas pabota: "UccnenoBanue GyHKIINMA ¢
MOMOIIIBIO TPOU3BOAHON"
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P P https://resh.edu.ru/
epBOOOPaA3HBIX
[TepBooOpazHbIe dEMEHTAPHBIX KITHH.

24 P P P Pymicu https://resh.edu.ru/
[IpaBuia HaXOXA€HUS IEPBOOOPAZHBIX
[TepBooOpazHbIe AIEMEHTAPHBIX KITHi.

25 P P P Pymicu https://resh.edu.ru/
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTETpajia https://resh.edu.ru/

97 Brruucnenue onpeaenéHHOro MHTErpaa mno hitps:/edu.skysmart.ru/
¢dbopmyne Hetotona-Jleitoamia

08 Brruucnenue onpeaenéHHOro MHTErpaa mno https://edu.skysmart.ru/

¢dbopmyne Hetotona-Jleitoamma
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[Ipumenenne nHTErpaia s HaX 0K ICHUS

https://math-

29 . .
IIoIAAeN IIOCKUX QUryp ege.sdamgia.ru/
[Ipumenenue uHTerpaia g HaXoXACHU 00bEMOB

30 P A A https://resh.edu.ru/
FE€OMETPUUYECKUX TET
[Tpumepsl pemienunii 1ugdepeHInaIbHbIX

31 PUMED up A epenn https://resh.edu.ru/
ypaBHEHHI

39 [Tpumeps! pemennii qudQepeHnraIbHbIX https://math-
ypaBHCHUI ege.sdamgia.ru/
MaremaTtuueckoe MOJEIIUPOBAHKE PEATbHBIX

33 MIPOIIECCOB € MOMOIIIBIO AU HepeHIIHATEHBIX https://resh.edu.ru/
YpaBHEHUU

34 Kontposbnas padota: "[lepBoobpaszHas u
uHTerpan’

TpuronoMeTpuIecKHe KIIMH, UX CBOMCTBA U

35 P P Py https://resh.edu.ru/
rpaduku
Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U

36 P P Pymicu https://resh.edu.ru/
rpaduxu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U https://math-
rpaduxu ege.sdamgia.ru/

38 Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U https://math-
rpaduxu ege.sdamgia.ru/
TpuronomeTrpuueckue GyHKIUU, UX CBOMCTBA U

39 p P Pymicu https://resh.edu.ru/
rpaduxu
OT60p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHHI C

40 P KOp p p B yp https://resh.edu.ru/
MOMOIIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C

41 P K0P P P P https://resh.edu.ru/

ITOMOIIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH



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

OT60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHH C

https://math-

42 . ;
MTOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTU ege.sdamgia.ru/

43 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHH C https://math-
IIOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH ege.sdamgia.ru/

https://math-
44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB .
ege.sdamgia.ru/

45 Pemienue TpuroHOMETPUUECKHX HEPABEHCTB https://resh.edu.ru/

46 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB https://resh.edu.ru/

47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"
OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX

49 P https://resh.edu.ru/
HEPaBEHCTB
OcCHOBHBIE METO/BI PELIEHUS TOKA3aTEIbHbBIX

50 P https://resh.edu.ru/
HEPABEHCTB

51 OCHOBHBIE METO/IbI PEUIEHUS MMOKa3aTEIbHBIX https://math-
HEpPABEHCTB ege.sdamgia.ru/

59 OCHOBHBIE METO/IbI PELIEHUs] TOKa3aTEIbHbIX https://math-
HEPaBEHCTB ege.sdamgia.ru/

53 OCHOBHBIE METO/IbI pEIEHUS JTOTapU(YMUUECKIX https://math-
HEPABEHCTB ege.sdamgia.ru/
OcHOBHBIE METObI PELIEHUS JIOrapu(PMUIECKUX

54 P puc https://resh.edu.ru/
HEPaBEHCTB

55 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX https://math-
HEPABEHCTB ege.sdamgia.ru/
OcHOBHBIE METOBI PELIECHUS JIOrapu(PMUIECKUX

56 P puc https://resh.edu.ru/

HEpPaBEHCTB
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OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX

https://math-

57 )
HEpPaBEHCTB ege.sdamgia.ru/
OCHOBHBIE METOIBI PELICHUS HPPALIMOHATBHBIX

58 ARLP ppatt https://resh.edu.ru/
HEPaBEHCTB
OcCHOBHBIE METOIBI PELIEHUS HPPaAllOHAILHBIX

59 ARLP ppatt https://resh.edu.ru/
HEPaBCHCTB
OCHOBHBIE METOIBI PELICHUS HPPALIMOHATBHBIX

60 AP ppatt https://resh.edu.ru/
HEPaBCHCTB
I'padryeckre METOIBI PELICHUS UPPALIHOHATBHBIX

61 pad . APLD ppatl https://resh.edu.ru/
ypaBHEHU
I'paduueckre MeTOIBI PELICHU UPPALMOHATLHBIX

62 pag B ARLD ppatt https://edu.skysmart.ru/
ypaBHEHUH
I'padryeckre METOIBI pEIICHUS TOKA3aTEIbLHBIX

63 pad . AP https://resh.edu.ru/
ypaBHEHU
I'padryeckre METOIBI PEIICHHUS TTOKA3aTENBLHBIX

64 pag APLD https://resh.edu.ru/
HEPaBEHCTB

65 I'paduueckue MeTo/ bl pelIeHHs JOrapuPpMUUECKUX https://math-
YpaBHEHUH ege.sdamgia.ru/
I'padryeckre METOABI PELICHHUS JIOTapUPMUUECKUX

66 pag AP P pHd https://edu.skysmart.ru/
HEPaBEHCTB

67 I'padmueckue MeToAbl peuieHus TorapupMUIECKIX https://math-
HEpPaBEHCTB ege.sdamgia.ru/
I'padnyeckne METOBI pellicHUS OKa3aTeNbHBIX 1

68 pa¢ ABLP . https://edu.skysmart.ru/
norapuMUYECKUX ypaBHEHUI

69 I'pacdmyeckue MeToabl peneHus MoKa3aTeabHbIX U https://math-
JoTapu(PMUYECKUX YpaBHEHUM ege.sdamgia.ru/

70 I'paduueckue MeTOIbI pelIeHNs TOKa3aTeIbHbIX U https://math-

Jorapu(MHUIECKUX HEPABEHCTB

ege.sdamgia.ru/
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I'padmyeckue MeToAbl pelieHUs OKa3aTeNbHBIX U

71 https://uchi.ru/
Jorapu(MUUECKUX HEPABEHCTB

79 KonrponsHas pabdora: "UpparnoHaibHeie,
noKa3aTebHbIe U Jorapu(Muyeckre HepaBeHcTa"
KomrmiekcHbie uncna. Anredpanyeckas v

73 . . b https://math-
TpUTrOHOMETpHUYecKas (popMbl 3arucu .

P P p ege.sdamgia.ru/

KOMIJIEKCHOTO YHUCIIa
KomriekcHbie uncna. Anrebpandeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3amucu https://resh.edu.ru/
KOMIIJIEKCHOTO YHUCIIa
Apudmerrueckue onepanuu ¢ KOMILIEKCHbIMU

75 pid P hitps://resh.edu.ru/
YUCIaMHU

76 ApudmeTnueckue onepanuu ¢ KOMIIEKCHBIMH https://edu.skysmart.ru/
YUCIaMHU

77 N300pakeHre KOMIUIEKCHBIX YMCell Ha https://math-
KOOPAMHATHOW INIOCKOCTH ege.sdamgia.ru/
N300paxeHne KOMITJIEKCHBIX YHCE Ha .

78 p . https://uchi.ru/
KOOPJIUHATHOMN TIOCKOCTH
®opmyna Myaspa. Kopau n-oii ctenesu u3

79 Py YaBp P https://resh.edu.ru/
KOMILJIEKCHOT'O YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu u3

80 Py yaep P https://resh.edu.ru/
KOMILIEKCHOTO Ynciia
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JISl PEeIIeHUS

81 P P https://resh.edu.ru/
(DUBUYIECKUX ¥ TEOMETPUUECKHUX 3a71a4

82 Konrtponsnas pabdora: "KommiiekcHbie uncna"

83 Harypanbnblie u 1ienpie yucia https://resh.edu.ru/

84 HatypanbHble u 1ienble uncna https://resh.edu.ny/
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85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEIT

86 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEIT https:/resh.edu.ru/

87 [IpumeHeHnne Npu3HAKOB JETUMOCTH LIEJIbIX YHCENT: https://resh.edu.ru/
HOJ u HOK

88 [TpuMeHeHre TPU3HAKOB ICTMMOCTH IIEJIBIX YHCEIT: https://resh.edu.ru/
HOJ u HOK

89 [TpuMeHeHEe TPU3HAKOB JICIIMMOCTH IIEJIBIX YHCEIT: https://resh.edu.ru/
OCTaTKH 10 MOJYJIIO

90 [IpumeHeHne Npu3HaAKOB JETUMOCTH 1LIEJIbIX YHCENT: https://resh.edu.ru/
OCTaTKH MO MOJYIIO
[IpuMeHeHne npu3HaKOB ACIUMOCTHU LEIbIX YUCEI:

91 anroput™ EBKinaa i pemeHus 3aa4 B 1eNbIX
quciax

92 KonTponbnast padora: "Teopus nenbix yucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI. https://resh.edu.ru/
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHII. https://resh.edu.ru/
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U https://resh.edu.ru/
COBOKYITHOCTEMN palMOHAaJIbHBIX YPABHEHHI

9% OCHOBHBIE METO/BI PELLIEHUS CUCTEM U https://resh.edu.ru/
COBOKYIHOCTEH UppallMOHAIbHBIX YPAaBHEHUM

97 OcHOBHBIE Me"l:’OJIBI pelieHus CUCTEM U ) httos:/resh.edu.ru/
COBOKYITHOCTEH MOKa3aTEIbHBIX YPABHCHUI

98 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U https://resh.edu.ru/

COBOKYITHOCTEW MMOKA3aTEIbHBIX YPAaBHEHUI
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OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

https://resh.edu.ru/

%9 COBOKYITHOCTEH JIorapu()MU4YECKUX YpaBHEHHH
100 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U https://resh.edu.ru/

COBOKYITHOCTEH JIorapu(hMUIECKUX YpaBHEHHMA

[IpumeHeHne cucTeM K pelieHru0 MaTEMaTHYeCKUX https://resh.edu.ru/
101 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U

peanbHOMN )KU3HU, MHTEPIIPETALUS 10JIy4YEeHHBIX

pe3yJIbTaToB

[IpumeHeHne cUCTEM K PEIICHUI0 MaTEMAaTHYECKUX https://resh.edu.ru/
102 3aJa4 M 3a/1a4 U3 pa3JInYHbIX o0sacTeil HayKu U

peanbHOMN )KU3HU, MHTEPIIPETALUS I10JIy4YEeHHBIX

pe3yibTaToB

[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
103 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX

o0acTeil HayKH U pealbHOM KU3HH,

MHTepIpeTanys NOoJyYeHHBIX pe3yIbTaToB

Kontponbnas padota: "Cuctemsl parinoHaIbHBIX,
104 MPPAaLMOHAIIBHBIX TIOKA3aTEIbHbIX U

Jorapu(pMUUECKUX ypaBHEHUN"
105 PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu hitps://resh.edu.ru/
106 PanmonasibHbIe HEpaBEHCTBA ¢ TapaMeTpaMu hitps://resh.edu.ru/
107 PanmonaneHble cucTeMBI ¢ MapaMeTpaMu https://resh.edu.ny/
108 HppanuoHaisHble ypaBHEHHsI, HEPABCHCTBA C https://resh.edu.ru/

napamMeTpamu
109 HppainmonanbHble CHCTEMBI ¢ TapaMeTPaMHU https://uchi.ru/
110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C https://resh.edu.ru/
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napameTpamu

https://resh.edu.ru/

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU
112 JlorapudmMuueckne ypaBHEHHS, HEPAaBEHCTBA C https://resh.edu.ru/
napameTpamu
113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpamMu https: //resh.edu.ru/
114 TpuronomeTpudeckue ypaBHEHHUs C TapaMeTpamMu https://resh.edu.ru/
115 Tpuronomerpruyeckue HepaBEHCTBA C MapaMeTpaMu https://resh.edu.ru/
116 TpuronomeTpuyeckre CUCTEMBI C TapaMETPAMHU https://uchi.ru/
[TocTpoenue u uccineaoBaHUE MAaTEMATUUECKUX https://resh.edu.ru/
117 MOZEJIEH PeaIbHBIX CUTYALMH C IIOMOLIBIO
YpPaBHEHUH C MMapaMeTpamMu
[TocTpoeHue u uccineaoBaHUEe MAaTEMAaTUUYECKUX https://resh.edu.ru/
118 MOJIEJIEN peaJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM
ypaBHEHUH C mapamMeTpaMu
[TocTpoeHue u uccnenoBaHNEe MATEMATUYECKUX https://resh.edu.ru/
119 MOJIENIEN pEaJIbHBIX CUTYALUH C TIOMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpaMu
120 KonTponbnas pabora: "3anaum ¢ napamerpamu"
121 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs https://math-
3HaHui: "YpaBHeHus" ege.sdamgia.ru/
122 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT https://math-
3HaHui: "YpaBHeHus" ege.sdamgia.ru/
123 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT https://math-
3Hanuit: "YpaBuenus. CHCTEMbI ypaBHEHHA" ege.sdamgia.ru/
124 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs https://math-
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3HaHuii: "HepaBeHncrna"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

https://math-

125 . 1 .
3nanuit: "HepaBencrna" ege.sdamgia.ru/

126 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1 httgs://mat_h-
3HaHuii: "HepaBencrna" ege.sdamgia.ru/

127 [ToBTOpeHmEe, 06001IeHNE, CHCTEMAaTH3aIlUs 1 htth://math—
3nanuit: "[IponsBonnas u e€ npumenenue" ege.sdamgia.ru/

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1 https://mat_h-
3Hanuit: "[IponsBonnas u e€ npumenenue" ege.sdamgia.ru/

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 https://mat_h-
3HaHuii: "[IpousBoaHas u e€ npumeHenue" ege.sdamgia.ru/

130 [ToBTOpeHME, 00001IEHNE, CHCTEMAaTH3AIUS 1 httgs://math—
3Hanuit: "MaTerpan u ero npumeHeHue" ege.sdamgia.ru/

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 https://mat_h-
3HaHui: "Oyakun" ege.sdamgia.ru/

132 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs 1 httgs://math-
3HaHui: "OyHkun" ege.sdamgia.ru/

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT 1 httgs://math—
3HaHui: "Oyakun" ege.sdamgia.ru/

134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas KoHTpoOJIbHAST paboTa 1

136 [ToBTOpEeHMEe, 06001IeHNE, CUCTEeMaTH3allvsl 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadana MmaTemaTudeckoro ananusa, 10 kimacc/ Hukomsckuit C.M.,
[Torano M.K., PemernukoB H.H. n npyrue, nznarensctso «lIpocBemenne»

* Marematuka: anrebpa U Hauajla MaTeMaTHYECKOr0 aHaInu3a, FTeOMETPHSL.
AnreOpa u Havana MmaTeMaTuyeckoro ananusa, 11 kmacc/ Huxonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, nzgarensctBo «lIpocBemenue»
*Marematuka: anreOpa u Hauaja MaTEMaTHYECKOTO aHanu3a, reomerpus 10-11.
Agropsrl: III. A. Anumos, FO.M. Komnsrun, M.B. Tkauesa, H.E. ®enoposa, M.I.

[MaOynun

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Junaktuyeckue Matepuaibl: anredpa U Hauajaa MaTeMaTHYecKoro aHainusa, 10

kiacc. ABropsl: M. U. llla6ynun, M. B. Tkauesa, H.E. ®denoposa

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
NUHTEPHET

1. www.fipi.ru (caiit ®enepanbHOrO HHCTUTYTA MEJArOTHYECKUX U3MEPEHHIA);
2. NarepHeT-niopTai Becepoccniickoi oMMMIuaIbl KOJIbHUKOB. —
http://www.rusolymp.ru;

3. Pemry EI'D - https://ege.sdamgia.ru/;



4. POUI - https://resh.edu.ru/

5. YVuu. py - https://uchi.ru/






