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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOro aHajM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKHU U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl U MaTeMaTHYeCKOro aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHaJln3a» 00y4YaroIIuecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHpPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHO
JEATEIIbHOCTH, TpeOyromed MpoAOKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIK3a JISKUT JAEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4eCKOro
aHaJIKM3a» BbIJEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4YeCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEPKATEBHO-METOANYECKHE JIMHUA HW3YyYaloTCsS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. J[aHHBIN
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
CoZlep)KaHNE HECKOJIbKUX MATEMAaTUYECKUX ITUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BATEIHHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YICOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYTUPOBAHHON MaTeMaTUYECKON 3aJjauM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKast JUHUS «Uucia W BBIYMCICHUS) 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanusi. Ha ypoBHe cpenHero oluiero
oOpazoBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CceO0sl MCMOIB30BAHUE PA3THMUHBIX
dbopM 3amucy YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOJHATH MPHOIMIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOmMUMCS MHOXECTBA HATYPaIbHBIX, MEJIBIX,
pallMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIenu(pUYecKue 3aJayd M OINEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATBHBIX YKCEN, apu(PMETUYECKUE OIepaIluu, a TaKxKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHUIO KpPyra HCIOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopmupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMaTUKH KaK HayKH W €€ poJik B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IICHUE |
KOHKpETU3aIHSI.

Jluaus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOydyeHHsT Ha YPOBHE CpEIHEro oOIero o0Opa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpamMmpl TPETyCMOTPEHO PpEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAACBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTApUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
cofepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
WCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUHA TPUKIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTesibHasi TMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBaHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PpELIEHUsT NPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3BbIKA HAYKH.

CopepxarenpHo-MeToauueckas JMHUA «DyHKIMM U TpaQuKh» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTeprana. M3ydeHue CTEeNneHHOH,
NO0Ka3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (DYHKUMU JUISL pelleHus 3ahad U3 APYTUX y4eOHBIX
NPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IONTY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIpHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIIEHNUI0 ¥ KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHUs «Havaa mMareMaTM4yeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMaTHYeCKHX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONPEACHATh WX HAWOONBIINE W HAUMEHbBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMHYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTrO
aHanu3a CrnocoOCTBYeT pa3BUTUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTHYECKOTrO U
KpEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKEe M HcKyccTBe. OOydarouuecs y3HalT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIbHOW MaTEeMATHKHU
W TpejjaraloT Hambojiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieiibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICTICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CleayeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIEJOBaHHE OINPEACIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaronIuXxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJK3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHHUS OJTUX MOJENIEeH C TOMOIIBIO0 armapara aireopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX pPe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJILKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHUs MPUKIaIHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydYarolIuecs  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMUPOBAHHMIO HABBIKOB PEIICHHWS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIecce U3yUeHUs BCEX TEM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHYCCKOTO aHAIM3ay.

Ha w3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBuTEnbHBIE 4YMCIA. PalnuoHanbHBIE W WPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JICWCTBUTENbHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM  nokazareneM. buHom Herotona. Hcnosb3oBanue
HOJXOJAIIEH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTHUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcCTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEHICHUSI LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpEeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

ITpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapu(pMBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakeHHH. Pellienre TpuroHoMeTpuueckux ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHHIl. OrnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONPEACIUTENS ISl PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbBIX 3a/lad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MATPHI] U ONPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHHMN M HEPABEHCTB K DPEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTeli HAayKu U peanbHOMN
KU3ZHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o0O0parHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DnemeHTapHble MpeoOpa3oBaHUs
rpaguKoB (PyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu ynkium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHbIe 1 HeuéTHbIe dyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIllee 3HaueHus (PYHKIIUU Ha IPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-NMHEWHas (DYHKUIMU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM ToKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckas (yHKUHHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIleccax U SIBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajamn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHBIC
nocyienoBaTeabHOCTH. McTOpHsi BO3HMKHOBEHMSI MATEMaTHYECKOTO aHaliu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAJIbHBIN pOCT. Uncio e. Dopmyia CI0XKHBIX
NpoleHTOB. Mcnosib30BaHWE TPOrpecCUH I PEIICHUS peajbHbIX 3a1ad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoaHbie  3neMeHTapHbIX  (QyHkiud.  IlpousBomHas  CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HaJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yuciaa v BBIYMCICHUSA

Hartypanbsubie u nenbie yucia. [I[pumeHeHne MpU3HAKOB JIETMMOCTU 1IEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkinuaa A peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawudeckas W TpUTOHOMETpUUecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpPUroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
WUPpAMOHATBHBIX, TIOKA3aTEIBHBIX U JOTAPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUMuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHHUS IMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
IIPEAMETOB U PEANBHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKUIHMIA HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  Haxoknenue  HamOodblIEro M HAaUMMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pEILICHUS B
NPUKIAIHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. llepBooOpa3HbIe
arieMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUs TEpBOOOPa3HBIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHneHnue uHTErpana A HAXOXKACHUS IUIOWIAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepst pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHBIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  pPOCCHMCKOro  oOIllecTBa,  MPEICTaBICHHE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIAaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKU U JEATEIbHOCTbIO YYEHOTO0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyILIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyXICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznuyabiM  chepam  TpoPeCCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OO0pa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPpoOJIeM, OpUeHTAIUS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAHUE TIOCTYNIKOB W OIICHKA WX BO3MOKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MesATeNbHOCTH, 3TarnoB €&
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATENbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1oruyeckue aeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OINpEENeHNs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuUH,
OCHOBaHUS J1s1 0000UICHHS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSX, Mpeajaratb KpUTEPUHU AJis
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOUThH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHECHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yibTaTam
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIISATH J€(UIMTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHPOBaTh HH(POPMAILINIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B X0Ji¢ 0OCYXXJICHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIEHUs, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeIOBAHMUSI,
MPOEKTA, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MpPE3eHTAlMK U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI TpOIecCa M Pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH MPUIUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOUW pabOoThl, paclpenessiarTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX JAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MpeAMETHbIE Pe3yIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSAMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHThI, HPpaAlMOHATBLHOE YHCJIO, MHOXECTBA
PAaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPOOM W TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

NPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLIEHKY PE3yJbTaTa BHIUYNCIICHHUI;



CBOOOJTHO OMNEPUPOBATH TMOHSITHEM: CTENEeHb C 1LEJbIM I[OKa3aTeseM,
UCITI0JIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTEIIbHBIX YHCEIT JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHbBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM UwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHTEHC
YHCIIOBOTO apTyMEHTA,

ONEpPUPOBAThH MOHATUSMU: APKCUHYC, aPKKOCHUHYC M apKTaHTE€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaABEHCTBA:

cBOOOIHO OMEpPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3JIMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApOOHO-
palMOHAJIbHBIX YpaBHEHUH, NPUMEHATH METOJl HHTEPBAJIOB JJI pELICHUs
HEPaBEHCTB;

CBOOOHO OMEPHPOBATh MOHATHSAMHU: MHOTOWIEH OT OJHOM TMEepeMEHHOMH,
MHOTOUWJIEH ¢ IedbMH Ko3(p(dULIUEeHTaMH, KOPHM MHOTOYJI€Ha, IPUMEHAThH
JIeJIeHne MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUTSL pEIICHUs 3a/1aY;

CBOOOIHO OMEpUpOBaTh TOHATHUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpula, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ompeAenuTens 2 X 2 JIsl BBIYMCIICHUS €ro 3Ha4yeHHs,
OPUMEHATb ONPEACNUTENN JJig PELIeHUS CHUCTEMbl JIMHEMHBIX ypaBHEHUH,
MOJICTTUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETH C TOMOIIBI0 MATpPUIl U OMpPEACTUTENCH,
UHTEPIIPETUPOBATH MOJTYUCHHBIN pPe3ylbTar;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBHM C KOPHSIMH [UJIsi MpeoOpa3oBaHUs
BBIPAKCHUN,

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
paIoHaIbHBIM TTOKa3aTeNIeM;

UCIIO0JIb30BaTh CBONCTBA norapupMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI,

CBOOOJTHO OMEPUPOBATH MOHSTUSIMHU: HUpPPAIMOHAIIBHBIE, MOKa3aTelbHbIE U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
Nepexo0B WM OCYLIECTBIISIS MPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEoOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUSI, YpAaBHEHMS, HEpPaBEHCTBA II0 YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MpeoOpazoBanus rpaduKkoB GyHKIUHT;

CcBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSIMM: UETHBIE M HEUYETHbIE (yHKUUH,
nepuoMyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauMEHbIee 3HaueHWe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HEeabIM TIOKa3zaTeneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHH Kak (DyHKIMM 0OpaTHOM CTEneHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPApUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U JorapupmMuyeckas
GbyHKIHMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOZIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHHS TMPOILECCOB U
3aBHCHUMOCTEH IpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBAIOIIAsi T€OMETPUYECKAs MPOTPECCHs], TMHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, popMyIa CIIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aaHUs
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHU, aCUMITOTHI rpaduka QPyHKIINH,

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, POU3BEJICHHS, YACTHOTO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO, ONEpaly  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OIPEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce 0OydyarONIMICA TOJYYUT CIECAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJ[ u HOK naTypasibHBIX 4Mcen JJIsl pelieHus 3aay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CHCTEMAX CUUCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHSITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE UYWCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIOTHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUe HEpPABEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OIEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMmble (OpMyJbl  JUIsl  PEIHICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, IOKA3ATEIbHBIX U
jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAIbHBIE, ITOKa3aTEeIIbHBIE,
jJorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalye MOAYJIU U IapaMeTphl;

IPUMEHATH TpaduuecKue METOIbl JUIsl PELLICHUS] YPAaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIBTAT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUHM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIOJIb30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUS (PYHKIIMHM HENpPEephIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXOXKJICHMS HAWIy4ylIero pEeuIeHUs B
IPUKIAAHBIX, B TOM 4YHCIE€ COLHAJIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENICHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro QopMysaod uiu
rpaduxom;



CBOOOJTHO  OMEpHUpPOBATh MOHATUSMH: TEpPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaBiieHUs MU PepeHIINaTbHBIX YPaBHEHUN;

pelmarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
MHorousniensl. PanimoHanbHbIE 24 1 bubnuoreka [IOK
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI https://lesson.edu.ru/902.5/77 ?class=77
JIMHEWHBIX YPABHEHUHN
Oyukuuu U rpadpuku. CreneHHas 12 | bubnmorexa [JOK
(GYHKIHUS C LIeTBIM MTOKa3aTeleM https://lesson.edu.ru/902.5/77?class=77
Apudmerndeckuii KOpeHb n-0i s | Bu6moteka [JOK
crenenu. MppaimoHanbHble ypaBHEHHUS https://lesson.edu.ru/902.5/77class=77
[TokazarenbHast QyHKIIHS. 10 | bubnuoreka [IOK
[Toka3zaTenbHbIE ypaBHEHUS https://lesson.edu.ru/902.5/77?class=77
Jlorapudpmuueckas pyHKIUS. 13 | bubnmnoreka HOK
Jlorapudpmuueckue ypaBHeHUS https://lesson.edu.ru/902.5/777class=77
TpuronomeTprudeckue BbIpaKeHUs U 2 | bubmmnoreka HOK
YpaBHEHUS https://lesson.edu.ru/902.5/777class=77
[TocnenoBaTeabHOCTH M IPOIPECCUA 10 1 bubmmorexa LIOK
A porp https://lesson.edu.ru/902.5/777class=77
but6mmoreka [IOK
HenpepoiBHbie kuu. [IponsBogHas 20 1
pep Pymu p A https://lesson.edu.ru/902.5/777class=77
[ToBTOpenue, 0600MIIEHNE, 5 ) bu6nunorexa LIOK
cucTeMaTu3alus 3HaHu| https://lesson.edu.ru/902.5/772class=77
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

[NPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (HUGpPOBbIE)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
| UccnenoBanue QyHKIMI ¢ TOMOIIBIO ” | bubmmoreka [JOK
MPOU3BOIHOMN https://lesson.edu.ru/902.5/77?class=77
bubnunoreka LIOK
2 I1 o 12 1
CPROODPASHAT M HHTCrpalt https://lesson.edu.ru/902.5/777class=77
I'paduku TpUTOHOMETPUUECKUX
3 (bp i 1505 "113 I/IrOHOMz WYECKue 14 1 bubmorexa [IOK
YHIHHHI. 2P p https://lesson.edu.ru/902.5/777class=77
HEpaBEHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 | bubnuoreka [IOK
norapuMUYECKHe HEPABCHCTBA https://lesson.edu.ru/902.5/77 class=77
bubmuoreka [{OK
K 1 1
> OMILTCKCHBIC quca 0 https://lesson.edu.ru/902.5/77?class=77
bu6nunorexa LIOK
6 H 10 1
ATYPAILHPIC 1 HIEJIbIE HHCa https://lesson.edu.ru/902.5/777class=77
Cucrembl paruoOHaIbHBIX,
7 HpPaIMOHAIIFHBIX IOKA3aTCIIbHBIX B 12 1 bubmmorexa [IOK
ppatt . https://lesson.edu.ru/902.5/77?class=77
Jorapu(PMUYECKUX ypaBHEHUM
bu6nunorexa LIOK
8 3agaum ¢ mapamerpa 16 1
AATH ¢ HlapaMeTpamt https://lesson.edu.ru/902.5/777class=77
9 [ToBTOpenue, 0600MIIEeHNE, 16 ) bu6nunorexa LIOK
cucTeMaTu3alus 3HaHu| https://lesson.edu.ru/902.5/77?7class=77
OBIIEE KOJIMYECTBO YACOB I10
i 136 10 0

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4decTBo 4acoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yUYeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
| MHOk€eCTBO, ONepaly Hal 1 bubnunorexa LIOK
MHO’KECTBAMH U UX CBOMCTBA 02.09.2025  https://lesson.edu.ru/902.5/77 2class=77
bubnunoreka LIOK
2 arpa Diinepa-Benna 1
Jluarpammsl Jitiep i 03.09.2025  https://lesson.edu.ru/902.5/772class=77
[IpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOTO arapara 1 Bubmiorexa HOK
P 04.09.2025 = https://lesson.edu.ru/902.5/77 2class=77
JUTS pellieHus 3a1a4
PanmonansHbIe yncna.
OOLIKHOBEHHEIE U
4 €CATUYHBIE IPOOH 1 Bubmiorexa HOK
. AP ’ 05.09.2025  https://lesson.edu.ru/902.5/772class=77
MIPOIICHTHI, OECKOHEUHBIE
MePUOINYECKHE Tpodu
PanmonannHbIE YKCIA.
OOBLIKHOBEHHEIE U
5 €CATUYHBIE IpOo0Ou 1 Bubmiorexa HOK
g AP ’ 08.09.2025 = https://lesson.edu.ru/902.5/772class=77
MPOIICHTHI, OECKOHEUHBIE
MePUOANYECKHE 1podu
IIpumenenune apo0eii u
6 npo €HTOB ni[{p eIlIeHU 1 Bubmorexa HOK
pon P 09.09.2025  https://lesson.edu.ru/902.5/77 2class=77
MIPUKJIATHBIX 33129
7 [Tpumenenue apobeit u | bu6muoreka [JOK
MPOLEHTOB JIJIs1 PELIEHHUS 10.09.2025  https://lesson.edu.ru/902.5/77 ?class=77




MPUKIAIHBIX 3a/1a4

JlelicTBUTEIbHBIC YHCIA.

MHOT'O4JICHA Ha MHOT'OYJICH C

8 ParmonansHbie u bubmorexa HOK
11.09.2025 | https://lesson.edu.ru/902.5/77?class=77
HMppaIMOHAIIbHBIC YHCIIA
9 Apudmernieckue onepanuu bubnuoreka [JOK
C JICUCTBUTEIbHBIMU YU CIIaMU 15.09.2025 | https://lesson.edu.ru/902.5/77?class=77
10 Moaynb 1eCTBUTEIBHOTO bubnmnoreka HOK
YHUCJIa U €ro CBOMCTBA 16.09.2025  https://lesson.edu.ru/902.5/77 ?class=77
[TpubmmxEéHHBIC
BBIYHMCIICHHS, IPABHIIA
11 OKpYIJICHUS, IPUKUIKA U buGnuorexa LIOK
pyr > 1P 17.09.2025  https://lesson.edu.ru/902.5/777class=77
OLICHKAa pe3yNibTaTa
BBIYMCIICHU I
OCHOBHBIE METO/IbI pEIICHUS
12 LIEJIBIX U APOOHO- bubnnorexa [IOK
palMOHAIbHBIX YPABHEHUHN U 18.09.2025  https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
OCHOBHBIE METO/IBI pEIICHUS
13 LEeNBIX U APOOHO- bubmuoreka [IOK
palMOHAIbHBIX YPABHEHUHN U 22.09.2025 @ https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
OCHOBHBIE METO/IBI pEIICHUS
14 LETBIX U APOOHO- bubmuoreka [IOK
palMOHAIbHBIX YPABHEHUHN U 23.09.2025 @ https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
MHorouieHsl OT OJTHOU
15 nepeMeHHou. [lenenue bubmorexa HOK
P ' 24.09.2025 @ https://lesson.edu.ru/902.5/77?class=77




octaTtkoM. Teopema besy

MHoOT04JIeHBI C O CJIbIMHA

16 kod(durmentamu. Teopema bubmmorexa [IOK
. P 25.09.2025 @ https://lesson.edu.ru/902.5/77?class=77
Buera
17 Pemenue cucteM JTUHEHHBIX bubnuorexa [JOK
YpaBHEHUU 29.09.2025 @ https://lesson.edu.ru/902.5/772class=77
18 Pemenne cucteM TUMHEHHBIX bubmuorexa [JOK
YpPaBHEHUU 30.09.2025  https://lesson.edu.ru/902.5/77 ?class=77
Marpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurenb
19 MAaTpHUIIbl 2X2, €ro bu6nmoreka LIOK
T€OMETPUUYECKHI CMBICT U 01.10.2025 | https://lesson.edu.ru/902.5/77 ?class=77
CBOICTBA; BRIYUCIICHHE €T0
3HAYCHUS
Onpenenurenb MaTPUIBI 2X2,
20 €ro reOMETPUYECKUI CMBICH U bubnnorexa [JOK
CBOMCTBA; BEIYUCIICHHUE €T0 02.10.2025 | https://lesson.edu.ru/902.5/77 2class=77
3HAYCHUS
[IpuMenenue onpeaenurTens
21 JJISA pellleHUs CUCTEMBI bubnmorexa HOK
pv . 06.10.2025  https://lesson.edu.ru/902.5/77?class=77
TUHEHHBIX YpaBHEHUIHA
Pemenue npukiagHbix 3ama4y
22 C IIOMOIIIBLIO CUCTEMEI bubmotexa HOK
N N 07.10.2025 | https://lesson.edu.ru/902.5/77 2class=77
TUHEHHBIX YpaBHEHHHA
Pemenue npukiagHbIx 3ama4y
23 C IIOMOIILIO CUCTEMEI bubnnorexa [IOK
. . 08.10.2025 | https://lesson.edu.ru/902.5/77 2class=77
JTUHEWHBIX YpaBHEHUHN
24 KonTponpHas pabora: bubnunorexa LIOK




"PannonanbHbie ypaBHEHUS U 09.10.2025  https://lesson.edu.ru/902.5/772class=77
HepaBeHCTBa. CUCTEMBI

JIMHENHBIX YypaBHEHUN"

OyHKIMS, CIOCOOBI 3aJaHUS

)5 ¢dbynkuun. Bzanmao bubnmnoreka HOK
oOpaTHble (PYHKIIHH. 13.10.2025  https://lesson.edu.ru/902.5/772class=77
Komnozunus GyHkimit
I'paduk pyskmmm.

26 DJieMEeHTapHbIe bubnnorexa [{OK
npeobpa3oBanus rpadukos 14.10.2025  https://lesson.edu.ru/902.5/772class=77
byHKIUH
OO6nacTh onpeencHus u
MHO>KECTBO 3HAYECHUN BuGmorexa LIOK

27 Qynctnit. Hynut Gysiuai. 15.10.2025  https://lesson.edu.ru/902.5/772class=77
[IpomexxyTku 3HaK
MOCTOSIHCTBA
YUETHbIE U HEYETHBIE

)% ¢bynkuun. [Tepuoanueckue bubnmnoreka [HOK
¢ynkuuu. [IpomexyTku 16.10.2025  https://lesson.edu.ru/902.5/777class=77
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMBbI 1 MUHUMYMBI

79 ¢ynkuuu. Haubonbuee n bubnmnoreka HOK
HalMEHbIIIEEe 3HAYCHUE 20.10.2025 |  https://lesson.edu.ru/902.5/77?class=77
(YHKITUH Ha IPOMEKYTKE

30 JIuneitHas, KBagpaTU4YHAS U bubnuoteka [JOK
IpOOHO-TMHEWHAST PYHKITUN 21.10.2025  https://lesson.edu.ru/902.5/77class=77
DneMeHTapHOE UcCclel0BaHue

31 U TIOCTpoeHue TpaduKoOB ATUX bubmorexa [OK

22.10.2025 @ https://lesson.edu.ru/902.5/77?class=77

byHKIHIT




BHGMCHTapHOC HUCCiICJO0BaHUC

32 Y TIOCTPOCHHUE TPaPHUKOB ITHX bubmorexa HOK
pu p 23.10.2025 @ https://lesson.edu.ru/902.5/772class=77
byHKIUH
CreneHb ¢ LEIbIM
bu6nmoreka [IOK
33 nokasarejieM. buHOM
03.11.2025 @ https://lesson.edu.ru/902.5/77 2class=77
Hrrotona
CreneHs ¢ 1eJIbIM
bubnunorexa LIOK
34 nokasarejieM. buHOM
04.11.2025 @ https://lesson.edu.ru/902.5/772class=77
Hrrotona
Crenennast yHKIUS C
35 HATypaJIbHBIM U LIEJIbIM Bbu6moteka [JOK
noka3areiieM. E€ cBoiicTBa 1 05.11.2025 | https://lesson.edu.ru/902.5/77?class=77
rpaduk
KonTponbnas pabora:
36 "Crenennas ¢pynkuus. Eé bubmorexa HOK
. . 06.11.2025  https://lesson.edu.ru/902.5/772class=77
CBOMCTBa U rpauK
ApudmeTrueckuii KOpeHb
37 HaTypaJIbHOM CTETIEHU U €T0 bubmorexa HOK
?,] 10.11.2025 @ https://lesson.edu.ru/902.5/77?class=77
CBOMCTBa
ApudmeTnueckuii KOpeHb
38 HATypaJIbHOU CTEIIEHU U €r0 bubmorexa HOK
g 11.11.2025 @ https://lesson.edu.ru/902.5/77?class=77
CBOMCTBa
[TpeoOpazoBaHms YUCITOBBIX
39 BBIPAXXEHU, COAEPIKALUX bubmorexa LIOK
’ P 12.11.2025 | https://lesson.edu.ru/902.5/77 2class=77
CTETIeHU U KOPHU
[TpeoOpazoBanHms YUCITOBBIX
40 BBIPAXKEHMI, COIEPIKAIUX bubmorexa [IOK
’ 13.11.2025 | hittps://lesson.edu.ru/902.5/77 2class=77

CTCIICHU U KOpHU




[Ipeo6pa3oBaHus YHCIOBBIX

41 BBIPKEHUH, COASPHKAIINX bubmorexa HOK
P > CONCPIRAI 17.11.2025 | https://lesson.edu.ru/902.5/77?class=77
CTCTICHH U KOPHU
HppaunonaibHbie
42 ypaBHeHUs. OCHOBHBIE bubnmnoreka HOK
METO/Ibl pELICHUS 18.11.2025 | https://lesson.edu.ru/902.5/77 2class=77
UPPaIMOHATILHBIX YPaBHEHUI
HppaunonaibHbie
43 ypaBHeHUsA. OCHOBHbIE Bu6moteka [JOK
METO/IbI PELLICHUS 19.11.2025  https://lesson.edu.ru/902.5/77 ?class=77
UppallMOHATILHBIX YPaBHEHUI
Hppauunonansusie
44 ypaBHeHUsA. OCHOBHbIE Bu6moteka [JOK
METO/Ibl PEIICHUS 20.11.2025  https://lesson.edu.ru/902.5/77?class=77
UppallMOHATIBHBIX YPaBHEHUI
PaBHOCWIIBHBIE TIEpEXOIBI B Eubs 10K
nOIMOTEeKa
45 erre anyoHa
PETICHIH ilpp HHOHAILHRIX 24.11.2025 | https://lesson.edu.ru/902.5/772class=77
ypaBHEHUN
PaBHOCWIIBHBIE TIEpEXOIBI B 5ub 10K
nonIMoTeKa
46 erre anyoHa
petterin ilpp HHOHATBHBIX 25.11.2025  https://lesson.edu.ru/902.5/772class=77
YpaBHCHHIA
PaBHOCUIIBHBIE TIEpEXOBI B 5ub 10K
nonIMoTeKa
47
pettieHun ?ppaHHOHaHBHHX 26.11.2025 | https://lesson.edu.ru/902.5/77 2class=77
YpaBHCHHIA
PaBHOCUIIBHBIE TTIEpEXOBI B Eubs 10K
noIMoTeKa
48
pettieHm I:IppauI/IOHaJILHLIX 27.11.2025  https://lesson.edu.ru/902.5/77 2class=77
ypaBHEHUN
b K
49 CaoiicTBa u rpaduk KOpHS n- nommotexa O

https://lesson.edu.ru/902.5/77?class=77




O CTEeNeHM KaK (PyHKIIUU 01.12.2025
0o0OpaTHOM CTETeH! C
HATypaJIbHBIM MOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-
50 O CTEeTeHH KaK (PyHKITUU bubnmnoreka HOK
0o0paTHOM CTENeH!U ¢ 02.12.2025 = https://lesson.edu.ru/902.5/772class=77
HATypaJIbHBIM TOKa3aTelieM
KonTponbnas pabora:
"CBoiicTBa u TpaduK KOpHS
. bubmuoreka [{OK
51 N-Ol CTEIEHH.
03.12.2025  https://lesson.edu.ru/902.5/77 2class=77
WppatnmonansHele
ypaBHEHUS"
57 Crenenb ¢ pallOHaIbHBIM bubnmorexa [JOK
MOKa3aTesIeM U €€ CBOMCTBA 04.12.2025 | https://lesson.edu.ru/902.5/77?class=77
53 Crenens ¢ palliOHATBHBIM bubmmoreka [JOK
ITOKa3aTeJIeM U €€ CBOMCTBA 08.12.2025 | https://lesson.edu.ru/902.5/772class=77
54 Crenens ¢ palliOHAIbHBIM bubnnorexa [JOK
MoKazareyieM U €€ CBOMCTBa 09.12.2025  https://lesson.edu.ru/902.5/77?class=77
55 IToka3zarenbHast QyHKIMS, €€ bubmmnoreka HOK
CBOMCTBA U TpauK 10.12.2025 = https://lesson.edu.ru/902.5/777class=77
Ucnons3zoBanue rpadpuka
56 (GYHKIUH 1715 peLIeHUs brbmmorexa LOK
yH . 11.12.2025 | hittps://lesson.edu.ru/902.5/77 2class=77
YpaBHCHHIA
Hcnons3oBanne rpaduka
57 GYHKIUY 1715 peLIeHust bubmmorexa LIOK
YHIR iI p 15.12.2025 | https://lesson.edu.ru/902.5/77?2class=77
YpaBHCHHIA
58 IlokazarenabHble ypaBHEHUS. bubmuoteka [IOK
OCHOBHBIE METO/IbI pEUICHUS 16.12.2025  https://lesson.edu.ru/902.5/77 ?class=77




ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

ITokasaTenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI pELICHUS bubmmorexa [IOK
ARLP N 17.12.2025  https://lesson.edu.ru/902.5/77?class=77
MOKa3aTeIbHBIX YPAaBHEHUI
ITokasaTenbHble ypaBHEHUS.
60 OCHOBHBIE METO/IbI pELICHUS bubmorexa HOK
p . 18.12.2025 | hittps://lesson.edu.ru/902.5/77 2class=77
MOKa3aTeIbHBIX YPABHCHUIA
KonTponbHas pabora:
61 "IToka3zarenpHast GyHKIHSA bubmmorexa [OK
- . 22.12.2025 | https://lesson.edu.ru/902.5/77class=77
[Toka3zaTenbHble ypaBHEHUS
&2 Jlorapudm yucna. CoiicTBa bubnnorexa [JOK
norapudma 23.12.2025 | https://lesson.edu.ru/902.5/77 ?class=77
63 Jlorapudwm gucna. CoiicTBa bubmmoreka [JOK
norapupma 24.12.2025 | https://lesson.edu.ru/902.5/77?class=77
64 Jlorapudwm gucna. CoiicTBa bubnnoreka [JOK
norapupma 25.12.2025  https://lesson.edu.ru/902.5/77 ?class=77
JlecsiTUUHBIE U HATYypAJIbHbBIE bubnnorexa [JOK
65
Jorapupmbl 29.12.2025 @ https://lesson.edu.ru/902.5/772class=77
66 JlecaTU4HBIE U HATypAJIbHbBIE bubnmnoreka HOK
sorapupmbl 30.12.2025  https://lesson.edu.ru/902.5/777class=77
[Ipeo6pa3zoBanue
67 BBIPXKECHHH, COJEPIKAIINX bubmorexa HOK
P > COnEPXAt 12.01.2026 | https://lesson.edu.ru/902.5/77class=77
sorapu@msl
IIpeoOpazoBanue
68 BBIpAKEHUH, COMEPIKAIIIX Bubmorexa HOK
P ’ P 13.01.2026 | https://lesson.edu.ru/902.5/77?class=77
Jorapu@msl
69 IIpeoOpaszoBanue bubmuoreka [JOK
BBIPAYKEHH, COIEPKAILUX 14.01.2026 | https://lesson.edu.ru/902.5/77?class=77




sorapudmpl

70 Jlorapudmuueckas GyHKIUSA, bubmmoreka [JOK
e€ cBoiicTBa U rpaduk 15.01.2026  https://lesson.edu.ru/902.5/77?class=77
71 Jlorapudmuueckas GyHKIUSA, bubnmnoreka HOK
e€ cBolicTBa U rpaduK 19.01.2026  https://lesson.edu.ru/902.5/77 ?class=77
Hcnonb3oBanue rpaduka
72 GyHKIHMM 1S PEIICHUS bubmorexa HOK
I . P 20.01.2026 = https://lesson.edu.ru/902.5/77 2class=77
ypaBHEHUM
Hcnonb3oBanue rpaduka
73 GYHKIIUH 1715 petIeHHs bubmorexa HOK
i . P 21.01.2026 | https://lesson.edu.ru/902.5/777class=77
ypaBHEHUN
Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbBIE
74 METO/IbI peIIeHuUs bubmorexa HOK
P 22.01.2026 | https://lesson.edu.ru/902.5/77?class=77
Jorapu(pMUIECKUX
ypaBHEHUH
Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
75 METO/bI PEIICHUS bubmorexa HOK
P 26.01.2026 = https://lesson.edu.ru/902.5/772class=77
JTorapupMUIECKUX
ypaBHEHUH
Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
76 METO/bI PEIICHUS bubmorexa IIOK
P 27.01.2026 | https://lesson.edu.ru/902.5/772class=77
JorapuMUIECKIX
ypaBHEHUH
77 PaBHOCHITBHBIE TIEPEXO/IBI B but6mmorekxa [IOK
penieHuu JorapuPMUIECKUX 28.01.2026 = https://lesson.edu.ru/902.5/772class=77




ypaBHEHUU

PaBHOCUIBbHEIC nepexoanl B

b K
78 perieHuu JorapupMUIECKUX uommorexa O
—_— 29.01.2026 | https://lesson.edu.ru/902.5/772class=77
ypaBH
Konrponsnas padora:
79 "Jlorapudmuueckas bubmmoreka [JOK
¢byskus. Jlorapupmudeckue 02.02.2026  https://lesson.edu.ru/902.5/77?class=77
ypaBHeHUs"
CuHyc, KOCUHYC, TAHT€HC U Eubs OK
80 KOTAHT'€HC YHUCIIOBOTO ubmaorexa Ll
apryMenTa 03.02.2026 = https://lesson.edu.ru/902.5/772class=77
TYMEHT
CuHnyc, KOCUHYC, TAaHTE€HC U By OK
81 KOTaHT'€HC YHCIIOBOI'O ubmaorexa L
04.02.2026 = https://lesson.edu.ru/902.5/77 2class=77
aprymeHTa
ApKcUHYC, apKKOCHHYC U
b K
82 ApPKTAHT€HC YUCIIOBOTO nbmmotexa 1O
05.02.2026 = https://lesson.edu.ru/902.5/772class=77
apryMmeHTa
ApKCHHYC, apKKOCHHYC U
b K
83 ApPKTAHT€HC YUCIOBOTO nbmmotexa L0
09.02.2026 @ https://lesson.edu.ru/902.5/772class=77
apryMmeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTIpEJICIICHIE
84 TPUTOHOMETPUYECKUX bubmorexa HOK
o . 10.02.2026 | hittps://lesson.edu.ru/902.5/77 2class=77
YHKITHI YUCIIOBOTO
apryMeHra
Tpuronomerpruueckas Eubs OK
85 OKPY>KHOCTb, OIIPEICIICHUE nomorexa I1
11.02.2026 | https://lesson.edu.ru/902.5/772class=77

TPUTOHOMETPUYECKUX




(GyHKIUI YKCIOBOTO

apryMeHra
OcHOBHEBIE
bubnunorexa LIOK
86 TPUTOHOMETPUYCCKHE
12.02.2026 | https://lesson.edu.ru/902.5/77 2class=77
hopmyIbI
OCHOBHBIE
bubnunorexa LIOK
87 TPUTOHOMETPUUECKHE
16.02.2026 | https://lesson.edu.ru/902.5/77 2class=77
hopmyIbI
OcHOBHBIE
88 TPUTOHOMETPUUECKHE bubmorexa HOK
17.02.2026  https://lesson.edu.ru/902.5/77 2 class=77
bopmybl
OcCHOBHEBIE
89 TPUTOHOMETPHUUECKHUE Bubmiorexa HOK
P P 18.02.2026 | hittps://lesson.edu.ru/902.5/772class=77
bopmyIbl
[IpeobpazoBanue
90 TPUTOHOMETPUYECKHUX bubmorexa HOK
. 19.02.2026 @ https://lesson.edu.ru/902.5/77?2class=77
BBIpKEHU N
[TpeobpazoBanue
91 TPUTOHOMETPHUUCCKUX bubmorexa HOK
P . P 24.02.2026 @ https://lesson.edu.ru/902.5/772class=77
BBIpKEHU N
[TpeobpazoBanue
92 TPUTOHOMETPUYECKUX bubmorexa HOK
. 25.02.2026 = https://lesson.edu.ru/902.5/77class=77
BBIpKEHU I
[IpeobpazoBanue
bu6nunorexa LIOK
93 TPUTOHOMETPUYECKUX
. 26.02.2026 | https://lesson.edu.ru/902.5/77?class=77
BBIpOKECHUH
04 Pemmenne bubnunorexa LIOK
TPUTOHOMETPUYECKUX 27.02.2026 @ https://lesson.edu.ru/902.5/772class=77




ypaBHEHUU

Pemenue - o
95 TPUTOHOMETPUUYECKUX uobnuorexa 11
ypaBHEHHi1 02.03.2026 @ https://lesson.edu.ru/902.5/77?class=77
51
Pemenue - oK
96 TPUTOHOMETPUUECKUX ubnnoreka L
ypaBHCHHi 03.03.2026 | https://lesson.edu.ru/902.5/77 2class=77
HUH
Pemenne
97 TPUIOHOMETPHYECKHUX bu6nuoreka [IOK
y}P;a I P 04.03.2026  https://lesson.edu.ru/902.5/77 2class=77
BHEHUN
Pemienne
98 TPUTOHOMETPHUUICCKUX bubmuorexa [HOK
yga I P 05.03.2026 = https://lesson.edu.ru/902.5/77class=77
BHEHUN
Pemienne
99 TPUTOHOMETPUYECKUX bubanorexa LHOK
ygaBHeHI/IV b 10.03.2026 | https://lesson.edu.ru/902.5/772class=77
51
Pemenne
100 TPUTOHOMETPUUYECKUX bu6nurorexa [HOK
yiaBHeHI/IV P 11.03.2026 | https://lesson.edu.ru/902.5/772class=77
51
KontponbHas pabora:
"TpuroHomerpuieckue
101 BBIpAYKEHHS U bubnmorexa IIOK
Tplf OHOMETPHYECKHE 12.03.2026 = https://lesson.edu.ru/902.5/772class=77
TOHOMETPHYECKHU
ypaBHeHUs"
ITocnemoBaTeILHOCTH,
102 CIIOCOOBI 3aMaHus bubnunotexa LIOK
MOCJIEOBATEIHHOCTE. 13.03.2026 = https://lesson.edu.ru/902.5/77 2 class=77

MeTtox MaTeMaTHIECKOM




HHAYKIOUH

MoHOTOHHEIE U

OrpaHUYEHHbIC
bubnunorexa LIOK
103 OCJIEN0BATEIILHOCTH.
16.03.2026  https://lesson.edu.ru/902.5/77?class=77
Ucrtopus ananuza
OECKOHEYHO MaJbIX
104 Apudmernueckas Bu6mmotexa [JOK
nporpeccust 17.03.2026 = https://lesson.edu.ru/902.5/772class=77
105 I'eomeTpuueckas nporpeccust bubmmorexa [OK
P PoTP 18.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
106 beckoneuno yObIBaroras bubnuoreka [IOK
reoMerpuyeckas porpeccus 19.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
Cymma OecKOHEYHO
107 OBIBAIOILIEH TE€OMETPUUECKOM bubmmorexa [IOK
Y P 23.03.2026 | https://lesson.edu.ru/902.5/777class=77
MIPOrpeccuu
JInHeHbId u
SKCIOHEHIMAIbHBIN POCT. bubmuoreka [IOK
108
Yucno e. Dopmyna CI0KHBIX 24.03.2026 = https://lesson.edu.ru/902.5/772class=77
MIPOLIEHTOB
JInHeHbId u
SKCIIOHEHIIMAJIBHBIN POCT. bubnnorexa [JOK
109
Yucno e. Dopmyna CI0KHBIX 25.03.2026 = https://lesson.edu.ru/902.5/772class=77
MIPOLIEHTOB
Hcnonb3zoBanue nmporpeccuun
110 JUISL peIlieHus] peaTbHbIX bubmuorexa [JOK
3a7a4 MPUKIIATHOTO 26.03.2026 | https://lesson.edu.ru/902.5/77?class=77
XapaxkTepa
111 KonTponpHas pabora: bubnmoreka [JOK




"IlocnenoBaTeILHOCTH U
nporpeccun”

HenpepriBHble GyHKIINN U UX

06.04.2026

https://lesson.edu.ru/902.5/77?class=77

bubnunorexa LIOK

112
CBOMCTBA 07.04.2026 = https://lesson.edu.ru/902.5/772class=77
Touka pa3pbiBa. ACUMIITOTBI bubnuoreka [JOK
113 .
rpadukoB GpyHKINH 08.04.2026 = https://lesson.edu.ru/902.5/772class=77
114 CaoiicTBa GpyHKITUH bubnmnoreka HOK
HENPEPBIBHBIX HA OTPE3KE 09.04.2026 | https://lesson.edu.ru/902.5/77 ?class=77
115 CaoiicTBa GpyHKLIUI Bbu6mmoteka [JOK
HEMPEPHIBHBIX HA OTPE3KE 13.04.2026  https://lesson.edu.ru/902.5/77 ?class=77
116 Meron HHTEPBAIIOB I bubnuoreka [IOK
peLIEHNS] HEPABEHCTB 14.04.2026  https://lesson.edu.ru/902.5/77?class=77
17 Meto UHTEPBAIOB 111 bubnnorexa [JOK
pELIEHNs HEPABEHCTB 15.04.2026  https://lesson.edu.ru/902.5/77 ?class=77
118 Meto UHTEPBAIOB 111 bubnunoreka LIOK
pELIEHNS HEPABEHCTB 16.04.2026  https://lesson.edu.ru/902.5/77 ?class=77
[IpuMeHeHne cBOWCTB
119 HENPEPBhIBHBIX PYHKIMH IS bubmmorexa [OK
bep YHEIMILA 20.04.2026 = https://lesson.edu.ru/902.5/772class=77
pelieHus 3a1a4
IIpuMeHeHnEe CBOWCTB
120 HENpPEePBIBHBIX QYHKIMH 115 bubmmorexa [TOK
pep YHIIUIA 21.04.2026 | https://lesson.edu.ru/902.5/77?class=77
pelieHus 3a1a4
IlepBas u BTOpas bu6muoreka [JOK
121
MIPOU3BOIHBIE (DYHKIIUN 22.04.2026 | https://lesson.edu.ru/902.5/77 ?class=77
Omnpenenenue,
122 F€OMETPUUYECKUN CMBICIT brbmorexa HOK
P . 23.04.2026 @ https://lesson.edu.ru/902.5/772class=77
MIPOU3BOIHOM
123 Omnpenenenue, GU3NIECKUN bubnuotexa [JOK




CMBICJI TPOU3BOTHOM 27.04.2026  https://lesson.edu.ru/902.5/777class=77
124 VYpaBHeHUE KacaTeIbHOU K bubmmoreka [JOK
rpaduky GyHKIHHA 28.04.2026 = https://lesson.edu.ru/902.5/772class=77
125 YpaBHEHHE KacaTeIbHOU K bubnmnoreka HOK
rpaduKy QyHKIHH 29.04.2026  https://lesson.edu.ru/902.5/77class=77
126 [Ipoun3BoaHbIE 2IEMEHTAPHBIX bubnmnoreka HOK
byHKIUH 30.04.2026 = https://lesson.edu.ru/902.5/772class=77
127 [Ipon3BoiHBIE AIEMEHTAPHBIX Bbu6mmoteka [JOK
byHKIUH 04.05.2026  https://lesson.edu.ru/902.5/77?class=77
IIpou3BogHAas CYMMEL,
128 I pomBe;leHHﬁ zj:CTHOFO u bubmorexa HOK
P ’ . 05.05.2026 | https://lesson.edu.ru/902.5/772class=77
KOMIIO3ULIUH (PYHKITHIA
[IpousBoHAs CYyMMBI,
129 MPOU3BEICHUS, YACTHOTO U bubmorexa HOK
P 8 ’ . 06.05.2026 | https://lesson.edu.ru/902.5/77 ?class=77
KOMIIO3UIIUH (PYHKITHIA
[IpousBoHAsS CYMMBI,
130 MIPOU3BE/ICHHUS, YACTHOTO U bubmorexa HOK
P A ’ . 07.05.2026  https://lesson.edu.ru/902.5/77 2class=77
KOMITO3UIIUU (DYHKITHIA
131 KonTponbHas pabora: bubnmnoreka HOK
"[IponzBoanas” 12.05.2026 | https://lesson.edu.ru/902.5/77?class=77
[ToBTOpenue, o600IIEHNE,
132 CUCTEMaTHU3aIs 3HAHU: bubmorexa HOK
" ,{1 ' 13.05.2026  https://lesson.edu.ru/902.5/77 ?class=77
YpaBHeHust
[ToBTOpenue, 060061IeHNE,
. bubmuoreka [JOK
133 CUCTEMaTHU3all1s 3HAHUM:
" " 14.05.2026 | https://lesson.edu.ru/902.5/77?class=77
OyHKIIUU
134 Hrorosast KOHTpOIbHAS bubmuoreka [JOK
pabora 18.05.2026 = https://lesson.edu.ru/902.5/777class=77




135 HroroBast KOHTpoOJIbHAsS 1 1 bubnmnoreka HOK
pabora 19.05.2026 = https://lesson.edu.ru/902.5/77?class=77
136 [ToBTOpEeHue, 0600mIEHNE, 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHUH 20.05.2026 | https://lesson.edu.ru/902.5/77 2class=77
OBUIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Kourpoapnbie  IMpaxruieckue U3y4eHus o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

[Ipumenenne npou3BOIHON K

| UCCIIeIOBaHMIO (PYHKIIHMH Ha 1 bubmmoreka [JOK
MOHOTOHHOCTb U 02.09.2025 | https://lesson.edu.ru/902.5/77 2class=77
KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K

) UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bubnunoreka LIOK
MOHOTOHHOCTb U 03.09.2025  https://lesson.edu.ru/902.5/77?class=77
KCTPEMYMBI
[IpuMeHeHne Npou3BOHOM K

3 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bubnunoreka LIOK
MOHOTOHHOCTH U 04.09.2025 | https://lesson.edu.ru/902.5/777class=77
3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

4 uccaea0BaHuio PyHKIMN Ha | bubmuoreka [IOK
MOHOTOHHOCTH U 05.09.2025 | https://lesson.edu.ru/902.5/777class=77
3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

5 uccaeaoBaHuio PyHKIUN Ha 1 bubmuoreka [IOK
MOHOTOHHOCTE B 08.09.2025  https://lesson.edu.ru/902.5/77 2class=77
3KCTPEMYMBI
[IpuMeHeHne TPOU3BOIHON K

6 H(z:neHOBaHHmpq)yHKuflﬁ Ha 1 bubmorexa HOK

09.09.2025  https://lesson.edu.ru/902.5/77 2class=77

MOHOTOHHOCTH B




KCTPEMYMBI

Haxoxneaue HauOoJIbLIErO U
HAVMEHBIIIEr0 3HaUYEeHUs

bubnunorexa LIOK

! HenpepbrIBHON (QYHKIIUU Ha 10.09.2025  https://lesson.edu.ru/902.5/772class=77
OTpe3Ke
Haxoxnenne HauOoIbInero u

g HAUMCHBIIIETO 3HAYCHUS bubnunoreka LIOK
HenpepbrIBHON (QYHKIIUU Ha 11.09.2025  https://lesson.edu.ru/902.5/772class=77
OTpe3Ke
Haxoxnenne HauOoIbIInero u

9 HAUMEHBIIIETO 3HAYCHUS bubnunoreka LIOK
HEenpepbIBHON (DYHKITUU HA 15.09.2025  https://lesson.edu.ru/902.5/772class=77
OTpe3Ke
Haxoxnenne HauOoIbIInero u

10 HAUMEHBIIIETO 3HAYCHUS bubnunoreka LIOK
HEeTpepBIBHOU (PYHKITUU HA 16.09.2025  https://lesson.edu.ru/902.5/772class=77
OTpe3Ke
Haxoxxnenne HanbGobIIero u

1 HAauMEHBIIIETO 3HAYCHUS bu6nunorexa LIOK
HEeTpepHIBHOU (PYHKITUU HA 17.09.2025  https://lesson.edu.ru/902.5/772class=77
OTpe3Ke
Haxoxnenue HaubombIIero u

2 HAaUMEHBIIIETO 3HAYCHUS bu6nunorexa LIOK
HEeTIPePHIBHOM (PYHKITUHU Ha 18.09.2025  https://lesson.edu.ru/902.5/77?class=77
OTpe3Ke
[IpumeneHne mponu3BOTHON

13 JUISL HaX 0K ACHUS bubmuoreka [{OK
HAWJIY4IIETO PEUICHUS B 22.09.2025  https://lesson.edu.ru/902.5/77 ?class=77

IMPUKIAAHBIX 3aaa4dax




[Ipumenenne npou3BOIHOM
JUTSL HAXOXKICHUS

bu6nmoreka [IOK

14
HAWJIY4YUIEro pELICHUS B 23.09.2025 | https://lesson.edu.ru/902.5/77?class=77
MIPUKJIAIHBIX 3a7a9ax
[Ipumenenne npou3BOIHOM
IUTSL OIPENEIIEHUS CKOPOCTH U
15 CKO erl:ms{ mpolecca ’ bubmaorexa LIOK
YErop port 2 24.09.2025  https://lesson.edu.ru/902.5/772class=77
3aJlaHHOTO (POPMYIION WITH
rpaduKom
[IpuMeHeHue Mpon3BOTHOM
IUTSL OIPENEIIEHUS CKOPOCTU U
16 CKO el;)mﬂ polecca ’ Bubmuorexa HOK
yerop pott > 25.09.2025 | https://lesson.edu.ru/902.5/77class=77
3aJIaHHOTO (POPMYIION WITH
rpaduKom
. bubmuoreka [IOK
17 K
OMIO3HILH (pyHKIIHA 29.09.2025  https://lesson.edu.ru/902.5/772class=77
bu6mmoreka IIOK
18 K i
OMMIOHIHS QYHKIHHA 30.09.2025 | hittps://lesson.edu.ru/902.5/77 2class=77
bu6nunorexa LIOK
19 Kommo3s i
MIO3HIAA GYHKIKHA 01.10.2025 @ https://lesson.edu.ru/902.5/772class=77
I'eomeTpuueckue o6pass
20 aBHEHHM Ha KOOPJIHUHATHOM Bubmuorexa HOK
P pA 02.10.2025  https://lesson.edu.ru/902.5/77 2class=77
IUIOCKOCTH
I'eomeTpuueckue o6pass
21 aBHEHHUU HAa KOOPJIUHATHOU bubmorexa LIOK
P pA 06.10.2025  https://lesson.edu.ru/902.5/772class=77
IUIOCKOCTH
22 KonTponbnas pabora: bu6muoreka [JOK
"UccnenoBanue GyHKIMMA ¢ 07.10.2025  https:/lesson.edu.ru/902.5/77class=77




MOMOUIBIO TPOU3BOTHON"

[TepBooOpa3Hasi, OCHOBHOE

bubnunorexa LIOK

23
CBOMCTBO TIEPBOOOPA3HBIX 08.10.2025 = https://lesson.edu.ru/902.5/772class=77
[TepBooOpasubie
24 AIEMEHTAPHBIX (PYHKIIUH. bubnmnoreka HOK
[IpaBuna HaxoXIeHUS 09.10.2025 | https://lesson.edu.ru/902.5/772class=77
epBOOOpa3HBIX
[lepBoobOpazubie
’5 AJIEMEHTAPHBIX (DYHKIIHH. bubnnorexa [JOK
[IpaBuna HaxoxIeHUS 13.10.2025  https://lesson.edu.ru/902.5/77 ?class=77
epBOOOpa3HBIX
2% Huterpan. ['eomerpudeckuit bubnnorexa [JOK
CMBICJI MHTErpaia 14.10.2025 | https://lesson.edu.ru/902.5/77?class=77
Brruucnenue onpenenéHHOro
27 UHTerpana mno gopmysie bubmmorexa [IOK
P N MY 15.10.2025  https://lesson.edu.ru/902.5/77?class=77
Herotona-Jleitoauia
Brrunciienne onpenen€éHHOro
28 WHTEerpasa mo ¢popmyie bubmorexa HOK
N Y 16.10.2025  https://lesson.edu.ru/902.5/772class=77
Hrerotona-Jleitoauia
[Ipumenenne nHTErpana s
29 H;)XO)K)IGHI/ISI 10 ? en " bubmorexa HOK
tmaa 20.10.2025  https://lesson.edu.ru/902.5/772class=77
IJIOCKUX (Uryp
[IpumeHeHne nHTErpana s
30 HaxO0XJIeHUsS 00bEMOB bubmorexa HOK
A 21.10.2025 @ https://lesson.edu.ru/902.5/77?class=77
T€OMETPUUYECKHUX TEJ
[Ipumepsl periennit
31 mddepeHIranbHbIX Bubmmorexa [IOK
P 22.10.2025  https://lesson.edu.ru/902.5/77 ?class=77

ypaBHEHUH




[Tpumepsl periennit

32 Qg depeHIranbHbIX bubmorexa HOK
P . 23.10.2025 | https://lesson.edu.ru/902.5/772class=77
YpaBHCHHIA
Marematuueckoe
MOJICIIMPOBAHUE PEATHHBIX
bu6nmoreka [IOK
33 MPOIECCOB C MOMOIIbIO
03.11.2025 |  https://lesson.edu.ru/902.5/772class=77
Qg depeHranbHbIX
YpaBHEHUU
KoHntposbHas pabora:
" bu6nmoreka LIOK
34 [TepBooOpasnHas u
" 04.11.2025  https://lesson.edu.ru/902.5/77class=77
WHTEeTrpal
Tpuronomerpuueckue
. bubnnorexa [IOK
35 (GyHKIIH, UX CBOWCTBA U
05.11.2025  https://lesson.edu.ru/902.5/77 ?class=77
rpaduku
Tpuronomerpuueckue
36 (GyHKIMH, UX CBOWCTBA U bubmorexa HOK
’ 06.11.2025 | https://lesson.edu.ru/902.5/772class=77
rpaduxu
Tpuronomerpuueckue
37 (GyHKIIMH, UX CBOMCTBA U bubmorexa HOK
- ’ 10.11.2025  https://lesson.edu.ru/902.5/777class=77
rpaduxu
Tpuronomerpuyeckue
38 (GyHKLINHU, UX CBOMCTBA U bubmorexa HOK
’ 11.11.2025  https://lesson.edu.ru/902.5/777class=77
rpaduxu
Tpuronomerpudeckue
39 (GyHKLIMHU, UX CBOMCTBA U bubmorexa HOK
’ 12.11.2025  https://lesson.edu.ru/902.5/77class=77
rpaduxu
40 OTt60p KOpHEH bubnuotexa [JOK
TPUTOHOMETPUYECKUX 13.11.2025 | https://lesson.edu.ru/902.5/77?class=77




YPaBHEHHH € TOMOLIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX

bu6nmoreka [IOK

41 980507
YPaBHCHHIH € HOMOHH:IO 17.11.2025 | https://lesson.edu.ru/902.5/77 2class=77
TPUTOHOMETPUYECKOM
OKPY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPUICCKUX
42 ABHEHHUH C IIOMOILBIO Bubmuorexa HOK
P IHU 18.11.2025 | hittps://lesson.edu.ru/902.5/772class=77
TPUTOHOMETPUUECKOI
OKPY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPUICCKUX
43 aBHEHHUM C IIOMOIIBIO Bubmuorexa HOK
P IHV 19.11.2025 @ https://lesson.edu.ru/902.5/77?class=77
TPUTOHOMETPUIECKOM
OKPY>KHOCTH
Pemienue
44 TPUTOHOMETPHUUECKHUX Bubmuorexa HOK
P p 20.11.2025  https://lesson.edu.ru/902.5/77 2class=77
HEPaBEHCTB
Pemienue
45 TPUTOHOMETPHUUECKHUX bubmiorexa LOK
P P 24.11.2025  https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
Pemenue
46 TPUTOHOMETPUUECKHUX Brbmrorexa LIOK
p p 25.11.2025 | https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
47 Pemenne bubnunorexa LIOK
TPUTOHOMETPUYECKUX 26.11.2025  https://lesson.edu.ru/902.5/772class=77




HCpPaBCHCTB

Konrponsnas pabora:

"I'padpuku
43 TPUTOHOMETPUYECKUX bubmmoreka [JOK
GbyHKIH. 27.11.2025  https://lesson.edu.ru/902.5/772class=77
Tpuronomerpuyeckue
HepaBeHCTBa"
49 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB 01.12.2025 | https://lesson.edu.ru/902.5/77?class=77
50 OCHOBHBIE METO/IbI pEIICHUS bubnnoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB 02.12.2025 |  https://lesson.edu.ru/902.5/777class=77
51 OcHOBHBIE METOBI PELICHUS bubnnorexa [JOK
IIOKA3aTEJIbHBIX HEPABEHCTB 03.12.2025 = https://lesson.edu.ru/902.5/772class=77
57 OCHOBHBIE METO/IbI pEUICHUS bubnmorexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB 04.12.2025 | https://lesson.edu.ru/902.5/77?class=77
OCHOBHBIE METOBI PEIICHUS
53 J0rapuPMUUECKUX bubmorexa HOK
P 08.12.2025 = https://lesson.edu.ru/902.5/772class=77
HEPABCHCTB
OcHOBHBIE METOBI PELICHUS
54 JorapuPMUUECKUX bubmorexa HOK
P 09.12.2025 | https://lesson.edu.ru/902.5/77 ?class=77
HEPABCHCTB
OcHOBHBIE METOBI PELICHUS
55 JorapupMUUECKUX bubmorexa HOK
P 10.12.2025 | https://lesson.edu.ru/902.5/77?class=77
HEPABCHCTB
OCHOBHBIE METOBI PELICHUS
56 JorapupMHUUECKUX brbmorexa HOK
P 11.12.2025  https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
57 OCHOBHBIE METO/IBI pEIICHUS bubnuotexa [JOK




HAPPATUOHAIIBHBIX 15.12.2025  https://lesson.edu.ru/902.5/777class=77
HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS
bubnunorexa LIOK
58 HppalvOHaIbHBIX
16.12.2025 | https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
OCHOBHBIE METOBI PELICHUS
bubnunorexa LIOK
59 HppaIMOHATIbHBIX
17.12.2025  https://lesson.edu.ru/902.5/77 2 class=77
HEPaBCHCTB
OCHOBHBIE METOBI PEIICHUS
60 MppalMOHATIbHBIX bubmorexa HOK
18.12.2025 | https://lesson.edu.ru/902.5/77?class=77
HEPABCHCTB
I'paduueckue meToapl
61 CIICHUS UPPALIHOHATBHBIX bubnuorexa [IOK
P Upp 22.12.2025 @ https://lesson.edu.ru/902.5/77?2class=77
YpaBHCHHIA
I'paduueckue meToapl
62 SIICHUS UPPAIMOHATBHEIX bubnmorexa HOK
P vpp 23.12.2025 @ https://lesson.edu.ru/902.5/772class=77
ypaBHEHUM
I'paduueckue meToap
63 CIIICHUS MOKa3aTEeIbHBIX bubmmorexa HOK
P . 24.12.2025 | https://lesson.edu.ru/902.5/77 2 class=77
ypaBHEHUH
I'paduueckue meToap
64 pelIeHNs TOKa3aTeIbHbIX bubmorexa HOK
25.12.2025 @ https://lesson.edu.ru/902.5/77?class=77
HEPABCHCTB
I'paduueckue meTomp!
bu6nunorexa LIOK
65 pelieHus JorapuGMUIEcKux
. 29.12.2025 | https://lesson.edu.ru/902.5/77?class=77
YpaBHCHHIA
66 I'paduueckue MeTo b1 bubmuoteka [IOK
pelieHus JorapuGMuUIecKux 30.12.2025  https://lesson.edu.ru/902.5/77 ?class=77




HCpPaBCHCTB

I'padmueckue meToan

bubnunorexa LIOK

67 PCLICHIS JIOTapHAMHUHICCHX 12.01.2026 = https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
I'padmueckue meToan

68 pelIeHNs [T0Ka3aTeIbHbIX U Bbu6mmotexa [JOK
JorapuMUIECKIX 13.01.2026  https://lesson.edu.ru/902.5/77?class=77
ypaBHEHUU
I'padmueckue MmeToap!

69 pelIeHns T0Ka3aTeIbHbIX U bubnuoreka [IOK
JorapuGpMUIECKIX 14.01.2026  https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUU
I'padmueckue MmeToab!

70 pelIeHns [T0Ka3aTeIbHbIX U bubnuoreka [IOK
JorapuGpMUICCKIX 15.01.2026 = https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
I'paduueckue MeTo b1

71 pelIeHNs TOKa3aTeIbHbIX U bubmuoreka [IOK
Jorapu(PMUUECKUX 19.01.2026  https://lesson.edu.ru/902.5/772class=77
HEPaBEHCTB
KonrtponbHas pabora:

"HppanmoHanbsHele,
72 MOKa3aTeabHbIEe U bubmmorexa [OK
20.01.2026 = https://lesson.edu.ru/902.5/77 ?class=77
norapudmudeckue
HepaBeHCTBA"
KommekcHbie unca.

7 Anrebpanueckas 1 bubmuoteka [IOK

TPUTOHOMETpHYECKast POpPMbI 21.01.2026 = https://lesson.edu.ru/902.5/772class=77

3allMCU KOMIIJICKCHOT'O YHCJIa




KommiekcHbie unca.
Aunrebpanueckas u

bu6nmoreka [IOK

74
TpUTOHOMETpHYECKast (POPMBI 22.01.2026 | https://lesson.edu.ru/902.5/772class=77
3alIUCH KOMILJIEKCHOTO YHCIa
75 Apudmernueckue ornepanuu bubnmnoreka HOK
C KOMIUICKCHBIMH YHCJIaMU 26.01.2026 | https://lesson.edu.ru/902.5/772class=77
76 Apudmernieckue ornepanuu Bu6mmotexa [JOK
C KOMIUIEKCHBIMHU YHCIIaMU 27.01.2026 | https://lesson.edu.ru/902.5/77?class=77
N300pakeHne KOMIUIEKCHBIX
77 qycell Ha KOOPAUHATHOU Bubmiorexa HOK
p 28.01.2026 | hittps://lesson.edu.ru/902.5/77 2class=77
IUIOCKOCTH
N3o0pakeHne KOMILJICKCHBIX
78 qrcesI Ha KOOPIUHATHON Bubmiorexa HOK
P 29.01.2026 = https://lesson.edu.ru/902.5/772class=77
IUIOCKOCTH
dopmyna Myaspa. Kopau n-
79 ot ETG}II'ICHI/I 1?1/3 ’ ’ bubmorexa HOK
02.02.2026  https://lesson.edu.ru/902.5/77 2class=77
KOMILJIEKCHOTO YHcIia
dopmyna Myaspa. KopHu n-
80 ot I:TC}II'IGHI/I 1/}1’3 ’ ’ bubmorexa HOK
03.02.2026 @ https://lesson.edu.ru/902.5/772class=77
KOMILJIEKCHOTO YHcIia
[TpuMeHEeHHE KOMIUIEKCHBIX
quCceN JJIsl peLICHUS bubmmnoreka HOK
81
(bU3UYEeCKUX U 04.02.2026 = https://lesson.edu.ru/902.5/772class=77
TeOMETPUUYECKUX 3a7a4
2 KonTponbHas pabora: bubmuorexa [JOK
"KommrexkcHpie uucia" 05.02.2026  https://lesson.edu.ru/902.5/77?class=77
83 HarypanpHble U 1iejble 9ucia Bubmorexa HOK
P 09.02.2026  https://lesson.edu.ru/902.5/772class=77




bu6nmoreka [IOK

84 H € eJple
ATYPAJILHPIC H IICTIRIC AACA 10.02.2026 | https://lesson.edu.ru/902.5/772class=77
25 [IpuMeHeHne nMpu3HAKOB bubmmoreka [JOK
JNEIUMOCTH LEIIBIX YHCET 11.02.2026 | https://lesson.edu.ru/902.5/77 2class=77
[IpuMeHeHne pu3HaKoB bubnuoreka [JOK
86
JEJIMMOCTH LEIIBIX YUCEII 12.02.2026 | https://lesson.edu.ru/902.5/77?class=77
[IpuMeHeHne nMpu3HAKOB
87 €JIMMOCTH 1IE€JIbIX YUCEIL: bubmmorexa LIOK
IZ-[I Ol u H OII<I ' 16.02.2026 = https://lesson.edu.ru/902.5/772class=77
[IpuMeHeHne MpU3HAKOB
bubnunoreka LIOK
83 ACTMOCTH HEIIBIX HHCCE: 17.02.2026 = https://lesson.edu.ru/902.5/772class=77
HOJL n HOK .02. ps: .edu. . ) =
[IpuMeHeHne npu3HaKoB
89 JISIIMMOCTH ILIEJIBbIX YHUCEI: buGnuorexa LIOK
' 18.02.2026 | https://lesson.edu.ru/902.5/772class=77
OCTaTKH MO0 MOJYIIO
[IpuMeHeHne npu3HaKoB
90 JETUMOCTH LIEJIbIX YUCEI: bubamorexa LOK
' 19.02.2026 | hittps://lesson.edu.ru/902.5/77 2class=77
OCTaTKH IO MOJYJIIO
[IpumeHeHne MpU3HAKOB
IETUMOCTH LIETBIX YUCET:
91 anroput™ EBknuaa s bubmorexa HOK
P 24.02.2026 | hittps://lesson.edu.ru/902.5/77 2class=77
pEIIeHUs 33]1a9 B LIEJTBIX
quciIax
9 Kontponbnas pabora: bubnunorexa LIOK
"Teopusd nenbix yucen" 25.02.2026 | https://lesson.edu.ru/902.5/77?class=77
CucremMa 1 COBOKYITHOCTh
93 aBHEHNN. PaBHOCHIIbHEBIE bubnmorexa LOK
P ' 26.02.2026  https://lesson.edu.ru/902.5/772class=77

CUCTCMBI U CUCTCMbI-




CICACTBUA

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE

bubnunorexa LIOK

94
CHUCTEMBI U CHCTEMBI- 27.02.2026 | https://lesson.edu.ru/902.5/77 2class=77
CIIEICTBUS
OCHOBHBIE METO/IbI pELICHUS
. bubnnorexa [JOK
95 CUCTEM U COBOKYITHOCTEH
. 02.03.2026 @ https://lesson.edu.ru/902.5/77?class=77
paInMoHAIBHBIX YPaBHCHUI
OCHOBHBIE METO/IbI pEIICHUS
96 CHCTEM U COBOKYITHOCTEMN Bubmiorexa HOK
e . 03.03.2026 | https://lesson.edu.ru/902.5/77class=77
HPPAIMOHATIBHBIX YPaBHEHUN
OCHOBHBIE METO/IbI pEIICHUS
97 CHCTEM U COBOKYITHOCTEMN Bubmiorexa HOK
. . 04.03.2026  https://lesson.edu.ru/902.5/77 2class=77
MOKa3aTeIbHBIX YPAaBHEHHI
OCHOBHBIE METO/IbI pEIICHUS
98 CHCTEM M COBOKYITHOCTEH bubmotexa HOK
Y . 05.03.2026 = https://lesson.edu.ru/902.5/77 2class=77
MOKa3aTeNbHBIX YPAaBHEHUI
OCHOBHBIE METO/IbI pEIICHUS
99 CUCTEM U COBOKYIHOCTEH bubmuoreka [IOK
JorapupMUIECKUX 10.03.2026 = https://lesson.edu.ru/902.5/77 ?class=77
ypaBHEHUH
OCHOBHBIE METO/IbI pEIICHUS
100 CUCTEM U COBOKYITHOCTEH bubmmnoreka HOK
JorapuMUIECKIX 11.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
ypaBHEHUH
[IpumeHeHue cucrem K
but6mmoreka [IOK
101 PELIECHUI0 MaTEMaTUYECKUX
12.03.2026 | https://lesson.edu.ru/902.5/77 2class=77

3aaa4 U1 3aj1a4 U3 pas3JInIHbIX




obJacTelt HAyKH U peaibHOU
KU3HHU, UHTEPIIPETAIUS
MOJIYYEHHBIX PE3YJITATOB
[Ipumenenue cucrteM K
PELICHHI0 MaTeMaTHUYEeCKUX
3a/1a4 U 3aJ1a4 U3 pazIuIHbIX

bu6nmoreka [IOK

102 obracteld HAyKH W pealbHON 13.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
KU3HU, HHTEPIIPETAIUS
MOJIYYEHHBIX PE3yIhbTaTOB
[IpumeHeHne HEPaBEHCTB K
PEIICHUI0 MaTeMaTHYEeCKIX
103 3a/1a4 ¥ 33724 U3 Pa3InIHbIX bubnnorexa [JOK
o0yacTeld HAyKH M peaIbHON 16.03.2026  https://lesson.edu.ru/902.5/772class=77
KU3HU, HHTCPIIPETAIUS
MOJIYYEHHBIX PE3yIbTaTOB
KonTponbHas padora:
"CucTemMsbl parioOHaIbHBIX,
104 UppalMOHATIbHBIX bubmuoreka [IOK
MOKa3aTeNIbHbIX U 17.03.2026  https://lesson.edu.ru/902.5/77?class=77
JorapuMUIecKux
ypaBHeHU"
105 PanrionansHbie ypaBHEHUS C bubnnorexa [JOK
rapaMeTpamu 18.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
106 PannonansHble HEpaBeHCTBA bubnmnoreka [JOK
C mapaMeTpaMmu 19.03.2026  https://lesson.edu.ru/902.5/77 ?class=77
107 PanmonaabHBIE CHCTEMBI C but6mmorekxa [IOK
rnapameTpamu 20.03.2026 | https://lesson.edu.ru/902.5/77?class=77
108 WppatmonansHble bubmuoteka [IOK
YpaBHEHUS, HEPABEHCTBA C 23.03.2026 = https://lesson.edu.ru/902.5/77 class=77




napameTpamu

109 HppanmoHanbHble CUCTEMBI C Bbu6mmotexa [JOK
rnapameTpamu 24.03.2026 = https://lesson.edu.ru/902.5/772class=77
110 ITokazarenbHble ypaBHEHUS, bubnuoreka [JOK
HEpPABEHCTBA C MapaMeTpaMu 25.03.2026 | https://lesson.edu.ru/902.5/77?class=77
11 Iloka3zarenbHbBIE CHCTEMBI C bubmuorexa [JOK
rapaMeTpamu 26.03.2026 = https://lesson.edu.ru/902.5/772class=77
Jlorapudmudeckue
112 ABHEHMSI, HEPABEHCTBA C bubmmorexa [IOK
P > HEP 06.04.2026 | https://lesson.edu.ru/902.5/777class=77
napameTpamu
113 Jlorapudpmuueckue CUCTEMbI bubnuoreka [IOK
C mapamMeTpamu 07.04.2026 = https://lesson.edu.ru/902.5/772class=77
114 Tpuronomerpuyeckue bubnnorexa [JOK
YpaBHEHUA C IapaMeTpaMu 08.04.2026 = https://lesson.edu.ru/902.5/77 ?class=77
115 Tpuronomerpuueckue bubmmoreka [JOK
HEPaBEHCTBA C lTapaMeTpaMu 09.04.2026 = https://lesson.edu.ru/902.5/77?class=77
116 Tpuronomerpuyeckue bubmuoreka [IOK
CHUCTEMBI C IMapamMeTpaMu 13.04.2026 = https://lesson.edu.ru/902.5/772class=77
[TocTpoenue u uccnenoBanue
MaTeMaTUYeCKUX MOJENeH
117 €aJIbHBIX CUTYallUi C bubmorexa HOK
P yan . 14.04.2026 | https://lesson.edu.ru/902.5/77class=77
MTOMOIIIBIO YPABHEHHM C
napamMeTpamu
[TocTpoenue u uccineaoBaHue
MaTeMaTUYeCKUX MOJENeH
118 €aJIbHBIX CUTYallUi C bubmorexa HOK
P vat 15.04.2026 | https://lesson.edu.ru/902.5/77?class=77

ITOMOIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamMu




[TocTpoenue u ucciaeaoBaHue
MaTeEMaTUYECKUX MOJIEJIEN

bu6nmoreka [IOK

119 i
R 16.04.2026 = https://lesson.edu.ru/902.5/77 2 class=77
IIOMOIIBI0 CUCTEM
YPaBHEHUH € ITapaMeTpamMu
120 Kontposbnas pabora: bubnmnoreka HOK
"3anaum ¢ napamerpamu” 20.04.2026  https://lesson.edu.ru/902.5/77class=77
[ToBTOpeHue, 0600IIEHNE,
. bubnnorexa [IOK
121 cucTeEMaTH3alisl 3SHAHUH
" " 21.04.2026  https://lesson.edu.ru/902.5/77 2class=77
YpaBHeHust
[ToBTOpeHme, 06001IEHNE,
. bubnnorexa [IOK
122 CHCTEeMaTH3allus 3HAHUI:
" " 22.04.2026  https://lesson.edu.ru/902.5/77class=77
YpaBHeHus
[ToBTOpeHme, 06001IEHNE,
123 CHCTEMAaTH3allHs 3HAHMIA: bubnunoreka LIOK
"VpaBuenus. CucteMbl 23.04.2026 = https://lesson.edu.ru/902.5/772class=77
ypaBHEHH"
[ToBTOpenue, o6o0IIEHNE,
124 cHCTEeMaTH3aInsI 3HAHWM bubmmorexa [TOK
" H " ’ 27.04.2026 @ https://lesson.edu.ru/902.5/772class=77
HepasencrBa
[ToBTOpenue, 06061IeHNE,
125 cucTeMaTHu3als 3HaHuH bubnnorexa LIOK
" " ' 28.04.2026  https://lesson.edu.ru/902.5/77 2class=77
HepasencrBa
[ToBTOpenue, 060061IeHNE,
126 cucTeMaTHu3als 3HaHuH bubmmorexa TIOK
" " ' 29.04.2026  https://lesson.edu.ru/902.5/772class=77
Hepasencra
127 [ToBTOpenue, o6o0mEHNE, but6mmorekxa [IOK
cucTeMaTu3als 3HaHUH: 30.04.2026 | https://lesson.edu.ru/902.5/772class=77




"IIpousBoaHas u e€
IpuMeHeHue"

[ToBTOpeHue, o600IIEeHNE,
CHUCTEMATHU3AI1s 3HAHMM:

bubnunoreka LIOK

128
"IIpousBoaHas u e€ 04.05.2026 @ https://lesson.edu.ru/902.5/77 2class=77
npuMeHeHue"
[ToBTOpeHue, 06001EeHNE,
129 CHCTEMAaTH3alMsl 3HAHUM: bubnunoreka LIOK
"I[IpousBoaHas u €€ 05.05.2026  https://lesson.edu.ru/902.5/77?class=77
npuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 CHCTEMATH3allHs 3HAHMIA: bubnunoreka LIOK
"UnTerpain u ero 06.05.2026 | https://lesson.edu.ru/902.5/77 ?class=77
npuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
. bubnnorexa [IOK
131 CHCTEMaTH3aINsI 3HAHUH:
" " 07.05.2026  https://lesson.edu.ru/902.5/772class=77
OyHKIUU
[ToBTOpenue, o6o0IIEHNE,
132 CHCTEMAaTH3alHs 3HAHMIA: bubmorexa LHOK
" " . ' 12.05.2026 = https://lesson.edu.ru/902.5/77?class=77
OyHKIUU
[ToBTOpenue, 06061IeHNE,
133 CHCTEMAaTH3allMsl 3HaHUI: bubmorexa LHOK
" " ' 13.05.2026 = https://lesson.edu.ru/902.5/77class=77
OyHKIIUU
134 Hrorosast KOHTpOIbHAS bu6muoreka [JOK
pabota 14.05.2026 = https://lesson.edu.ru/902.5/777class=77
135 HroroBas KOHTpoOJIbHAS bubmuorexa [JOK
paborta 18.05.2026 = https://lesson.edu.ru/902.5/772class=77
136 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK




‘ cucTeMaTu3alus 3HaHU| 19.05.2026 | https://lesson.edu.ru/902.5/777class=77

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 136 10 0






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BoinonuaTe  apudmernyeckue  onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMONB30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN W pelliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh peanbHbIE CHUTYalldd Ha SI3bIKE aiureOphl, COCTaBIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIU C HCIIOIH30BAHUEM arapara aireopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIU

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETICHHOW ()YHKITUH C IEJIBIM TIOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS MPOIECCOB U
3.5 3aBHCUMOCTEH MpH pElIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmeTHueckas u
’ reoOMeTpUYECcKasi MPOrpecCcuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IOCJENOBATEIBHOCTEH M MPOTpeccuid i
’ pelIeHus peasibHBIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTuKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Ui ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha TIPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpumeHsaTh CBOICTBAa CTeMEHHW s MPEOOpa3OBaHHS  BBIPAKCHHH,




ONCpUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB

22

2.3

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUX JOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemennst mpoCcTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha S3blKe anreOpbl, COCTABIAThH
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccieIoBaHMs PYHKIINHU, 3aJaHHOU TrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMH: HeTpepbIBHASA (DYHKIIMS, TPOU3BOIHAS (PYHKIIUY;
UCIIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl HCCIEAOBAHHS K
MOCTPOEHHUIO IpapUKOB

Hcnonp3oBarh NpOU3BOJIHYIO JUIsl HAaXOXKJAEHUS HAWy4dlIEro pEeHIeHUs B
MPUKIIAIHBIX, B TOM YKCJIE COLUATbHO-I)KOHOMUYECKHUX, 3a7a4ax

4.5

OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxonuThk mepBooOpa3Hble 3J€MEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herorona — JleiiGnua




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIM3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenensb ¢ nenbsiM nokaszaresneM. CtangapTHast popMa 3amucy AeHCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWH GyHknouu. Hymm ¢QyHKIMH.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAeICHHUE TPUTOHOMETPUYECKUX (DYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @PopMyiia CI0XKHBIX IPOLEHTOB. lcmonp30BaHWE NIPOrpPECCHH IS
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOIO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Diinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCaHHWsS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXKEeHH, COAepKAIIUX TOTapUPMBbI
2.2 [TpeoOpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUN. PenieHne npukiaaHbixX 3aa4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' W 3aJ1a4 U3 Pa3IMYHBIX 00JacTel HAYKH U peaslbHOM KU3HU
3 DOyHKINUH U TpaPUKH
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI QyHKIUU. HauOomnbiliee W HauMEHBIIEC 3HAUYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBI€ BO3HUKAIOT NpPHU PELICHUH 3a1ad U3 JPYTUX Y4YEeOHBIX NPEIMETOB U
peaabHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [IpousBoaubie 37MeMEHTApHBIX (QyHKUUNA. DOpMyINbl HAXO0XKACHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUSI HAWIYUILIEro PEIIEHUs] B IPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetotona — JleiiOnuna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSEMOr0  OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl CPeIHEro 001ero
TpedoBaHus o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEACIICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
PaBHOCHIIbHBIC ()OPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHHUH; yMEHHE OIEepUpOBaThH
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHUCIIe U3 JIPYTUX Y4EOHBIX PEIMETOB; YMEHHE ONEPUPOBATH MOHITUSIMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTCTICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPaJIbHOM CTETICHH, CTEIICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JICWCTBUTEIHHBIM MOKA3aTelIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATypPalbHBIX, IENBbIX, PAlUOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITNI 00N
JIeNnuTedh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkmnaa mpu
pE€IICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMH CHUCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHHUC 3HA4YCHUHU U HpeOGPaBOBaHI/IH
BBIPOKECHHM CO CTETNEHSMU W Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWUM; yMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIILHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeETb
NPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHHSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMU: palUOHAIbHBIC, HUPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEILICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKLIMN Ha MPOMEXYTKE, HenpepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HUCCIENOBaHMS (PYHKIMA,
HaXOJUTh HAWOONBIINE W HaWMEHbIINE 3HAUYEeHUS (DYHKIUH; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJI30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWS HAWIydLIEro
pelleHnss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MUeCKUX 3aa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYpP C MTOMOIIBIO




HUHTCrpaga;, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
paunoHanbHass (QYHKUUS, CTENeHHas (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh TPaUKKU Uil W3y4eHHs MPOLIECCOB U 3aBUCHUMOCTEH, Ipu
pelIeHNH 33734 W3 JAPYrHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEIUYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33jaud U3 00JIaCTH yNpaBJICHUs JIUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, ypaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIY4YEHHOE pELICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlEe CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(OpMalKIO, IPECTaBICHHYIO B Ta0IMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
uHpOpMALIMI0O C TOMOIIbIO TaOMUIl W  JAMarpamMM; HCCIIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUPOBATH
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACHpEACNCHHS W  IUIOTHOCTH
PAaBHOMEPHOTO, IMOKA3aTEIFHOTO U HOPMAJIBHOTO pacipeaeieHuil; yMeHne
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPUPOTHBIX W OOIIECTBEHHBIX SBICHUSX; YMCHHE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPeCTaHOBOK; OmHOM  HplOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YrOJl MEXAY IPSIMBIMU,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MPU PEIICHUU
3aa4 U3y4eHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIA MHOTOTPAaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYycC, map, cdepa, miomans chepsl, IIOmaib
NOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMUAbl, NpPU3MBbI, LWIMHIpA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIXM OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTpPaHHHMKA, M300pakaTh MHOTOTPAHHUKH, (UTYpHl M HOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (HUryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA0OWsA, MOM00HBIE (UTYPBI; yMeEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUUCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(umHA, yroj, IUIOHmIAAb, OOBEM, IUIOMIAJ b HOBEPXHOCTH), MHCIONIB3YS
U3ydyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, UWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOU3BEICHHE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTHKU B H3yYEHUH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. JleHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuUroHoMeTpuYeCcKue ypaBHEHUA
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOGHO-palIMOHATbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUILIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuud. Hymm QyHkmum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

FO.M.Konsarun, M.B.Tkauésa, H.E.®énoposa, M.W.111a0ynun u np.MatemaTtuka:
anredpa U Hayala MaTeMaTHYECKOro aHalin3a, reoMeTpus. AnreOpa 1 Hadasa
MaTEeMaTUYeCKOro aHanu3a, 11 kiacc: yueOHHK 1J1s1 00111€00pa30BaTeIbHBIX

opraHu3anuii: 6a30Bbli U yriyonenHsiid ypoBau 202 1r,Mocksa "[Ipocsenienue"

[I.A. Anmumo, FO.M.Konsrun, M.B. Tkauésa, H.E.®énoposa, M.1.111a0yuun u
np.Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOr0 aHaIn3a, FeOMETPHSL.
AnreOpa u Hauana MaTeMaTuyeckoro aHanusa, 10-11 kiaccel: yueOHUK 1151
o01ieo0pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIid U YTyOJEeHHBIN YPOBHU

2025r,Mocksa "lIpocsemienue"”

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

FO.M.Konsirun, M.B.Tkauésa, H.E.®énopora, M.I.111abynun u np.Marematuka:
anredpa ¥ Hayaja MaTeMAaTHYECKOTO aHalln3a, reoMeTpus. AnreOpa 1 Hadasa
MaTeMaTU4YeCKOro aHanu3a, 11 kimacc: yaeOHUK 111 00111e00pa3oBaTeIbHBIX

opranuzaiuii: 6a30Bblii U yriyonenHsii ypoau 2021r,Mocksa "lIpocsemienne"



1. A. Amumos, F0.M.Komsirun, M.B.TkauéBa, H.E.®@€noposa, M.M.111abyHuH n
np.Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHAJIU3a, TEOMETPHUS.
Anrebpa v HavaJla MaTeMaThdeckoro ananausa, 10-11 kimaccel: yueOHUK IS
o01reo0Opa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIl U YrayOJEeHHBIN YPOBHU

2025r,Mocksa "lIpocsemienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [{OK https://lesson.edu.ru/902.5/77?class=77
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