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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAalMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepual, CHocoOCTBYIOIIUN
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIolleil MpOJOJKUTENBHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00y4deHus anredpe U HadaiaM MaTeMaTHIECKOTO aHaIn3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTO Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEAYIOIIME COJIEPIKATEIbHO-METOIMUECKUE JUHUK: «Hucma w
BBIYUCIICHUA», «DyHKIMN U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoOxecTBa U Joruka». Bce oCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JET



00y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH M pa3zienaMu. JJaHHbIN yueOHbIN
KypC SBJISIETCS MHTErPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJbKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUi aHaJIu3, TEOPHUSI MHOKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydJaroIiuecsi OBJiaJieBatoT BCE€ 0osiee MIMPOKUM MATEeMaTUYECKUM
anmapaTroM, y HHX IOCJIEI0BaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MaTEeMaTUYECKYI0 MOJENb pPEalbHOM CHUTyallud, NPUMEHSATh 3HAHUA,
NOJIYYEHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, Mg pEelIeHUs CaMOCTOSTENIbHO
chopMyIMpPOBaHHON MaTEeMaTUYECKOM 3aJlauu, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopeprxarenbHO-MeTOANYECKasT JTMHUSA «YuClia ¥ BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yhensieTcss  (OPMUPOBAHHMIO  HABHIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOIMIMX B Ce0s MCIOJb30BAHHE Pa3IUUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh MNPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHMCIIOBBIE BBIPAXEHUS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIe OOYy4alolMMCs MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOMXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chHenupUYecKre 3ajJadyd W Olepaluu: JeJCHHE HaIelo,
ONEpUPOBAHUE OCTaTKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apU(PMETHUECKUE OTEepalUU, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocrnenoBaTenTbHOMY PACIIMPEHUIO Kpyra HCIOJBb3yeMBIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMU WX TMPHUMEHEHUS NJIsl PEUICHUs Pa3InYHBbIX 3a7ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poid B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHuEe U
KOHKpETU3aLMSL.

JIuaus «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HA NPOTSIKEHUU BCErO
oOyuyeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasznene llporpaMMbl IpelyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3ysnbrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAaMH  pPELIEHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX YpPaBHEHHH, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
colepkalux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHUH (DYHKLIHMI ¢ TOMOLIBIO IPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX ¥ HAUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,
UpPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO aire0panyeckoro
MaTtepHalia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHH,
paboThl C CHUMBOJBHBIMU (GOpMamMH, MNPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIe
UHCTPYMEHTBI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3aj/ad,
HATJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanveckass JuHUA «DyHKUUM U TpaduKu» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCHOJIb30BaHUE (DYHKIMI JUIsl perieHus 3afad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBS3aHO KaK C MAaTeMaTHYECKUM aHAJIM30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYIaMU 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IONY4YE€HHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIUX BBIPAKATh 3aBUCUMOCTH MEK]1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoi U cioBecHOW. Ero nzydenue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJICHUS,, CIIOCOOHOCTH K OOOOIEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hauyana mMaTreMaTH4yecKoOro aHajln3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTHYECKHUX, TaK M INPUKIAJHBIX 3a]ad,
JOCTYNHBIX OOyYaroUIUMCs, TaK KaK Y HHUX TMOSBISETCS BO3MOXHOCTb CTPOHTb
rpa@uku  CIOXKHBIX (GYHKIUNA, ONPENeNsiTh WX HauOOJIbIIME W HAMMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
YCKOpEeHMsI IpoueccoB. JlaHHas conepXkaTellbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENE peajJbHbIX CHTyaluH,
IIO3BOJISIET HAXOAUTh HAUJTy4lIee PEIICHHUE B IPUKIAAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOI0 aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMANBHO-JIOTUYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (POPMHUPOBAHUID YMEHHW paclo3HaBaThb IPOSBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatoT O BbIAIOIINXCS
pe3ysibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKM KaK Haykd, U o0 uX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEAMHSIOUIMN BCE pa3leibl
MaTeMaTUKu U €€ TPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKW M MCMOJIb30BaTh €ro JJIsl BBIPAKEHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  [OCTPOEHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYE€CKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTH CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOPBIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaabHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 ammapara aiareopbl u
MAaTE€MAaTHYECKOTO aHalIu3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaToOB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3/iesioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEIIEHUH  peabHbIX  MPAaKTHYECKUX  3aJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh ©W  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Pollecce U3YUeHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTEMAaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacos (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubnmxkEHHbIE BHIYKCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABCHCTB. MHOroO4WwIEHbl OT OJHOM II€peMEHHOW. JleneHne MHOroujieHa Ha
MHOTOYIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BRIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
WPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX

YPAaBHEHHM.
[TpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHUS

norapuMUYECKUX YpaBHECHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpUIeCKUX YpaBHEHH.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUU. OnpeaenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PEIICHHUS CHCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noOCTpOSHHON MOJEIN ¢ IOMOLIBI0 MaTpUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHHMI U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB (yHKIHMA.

OO6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QpyHKIMU. [lepuoanueckue
dbyakuuu. [IpoMeKyTkn MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

Jluneiinasi, KBajpaTudHas W APOOHO-ITUHEHHAs (YHKIUU. DJeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IEJIBIM Moka3atenem. EE coiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OM CTETNEHU KaK (yHKIIMH OOpaTHOM CTENIEHU
C HaTypaJIbHbIM [1OKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpoOLlecCaXx U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKO HHAYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIE0BATEIILHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalM3a KaK aHalIn3a OECKOHEYHO
MaJlbIX.

Apudmernueckas u reomeTpuyeckas nmporpeccun. beckoneuno yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYSCKOMN
MpOrpeccuu. JINHENHBIN U 3KCIOHEHINAIBHBIA pOCT. Yncio €. @opmyiia CI0KHBIX
poLEHTOB. Mcronb30BaHWE MPOrpeccud JUIsl PELIEHUs pealbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHbIE  BNEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUM, IPU PELICHUM 3a1a4 U3 APYTrUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o mojyinio, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1a4 W 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKHU U peajbHOM )KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUNM U TPaPUKH

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHnenue NPOU3BOJHON JUIsl HAXOXKJIEHHUS HAWIYYIIEro pEIICHHs B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomeTpruuecknii CMbICI UHTETpaia. BeraucieHnue onpeneaéHHoro
uHTerpana mno popmyne Hetotona-JleiiOnua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIInaTbHBIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABIECHUE O MATEMAaTHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTWKEHHUUA B JIPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUIN HAYKHU U IESTEIbHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHNUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM aCIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyJsipHAs (U3HUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  MpodEeCCHOHANBHOW  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS :

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBLHOMN
Cpeibl, OCO3HaHUE TI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MpoOeM, OpUEHTAIIUS
Ha TMPUMCHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNMKOB W OILIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTeMaTHIYEeCKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NESITEIHHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBJIAJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPABHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aAPTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB pPELICHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJTUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOM TEMBbl,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyude U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PAKCHHUS;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4ETOM 3a1a4
MPE3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1auH, BBIOUPATh CIIOCO0 PEIICHHUS C
yIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMHU  TIO3HABaTEIbHOW  pedeKCHMM KAk  OCO3HAaHHS
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3aa4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IPU PEIICHUU 3aJ1a4H,
BHOCHUThH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATH IPUIHHBI
JTOCTKEHUS WM HEJOCTYIKCHHS PE3yJbTaTOB JEATEIBPHOCTH, HAXOIUTh OIIMHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpW pEIIeHWH YYEeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOW palOTHI, paclpeacisaTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YAaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C IPYTUMU WICHAMH KOMAaH/Ibl, OLIECHUBATh KAYECTBO CBOETO BKJIa/1a
B OOmMi TPOAYKT 1O KPUTEPHUsIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenus B 10 kjacce o0OyyaroIIMiiCs MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTENbHBIX YUCEN, MOIYJb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajady W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTH MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OILICHKY Pe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUPOBATh TMOHATHEM: CTENEHb C IEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM MIOKa3aTeNeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO PUIIMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4WJIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy beszy m Teopemy Buera nis
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHHS,
IPUMEHATh ONPEACHUTENN JUISL PELIEHUS CHUCTEMbl JIMHEHHBIX YPaBHEHUM,
MOJEIMPOBATh PEATbHbIE CUTYallMU C IOMOIIBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATpUIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUH C KOPHSAMU JUIsl MPeoOpa3zoBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BAHUS YMCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKMCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUI;

CBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTeNbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 PeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTOIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh ONPEIECICHHUS U MHOXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoNblllee W HAWMEHbIee 3HaYeHWE QYHKIUH Ha
IPOMEXKYTKE;

CBOOOJIHO OINEpPUPOBAaTh MOHATUSAMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil cTeneHu Kak (pyHKIUM OOpaTHOM CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMHUUECKast
GyHKIMM, WX CBOWCTBAa M TpadWKH, HCIOJIb30BaTh MX TpaduKd IJisd pPEIICHHS
YpPaBHEHHM;

CBOOOIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTAa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3aJad U3 JPYIHX Y4eOHBIX NMPEAMETOB U peanbHOMN
’KU3HH, BBIpaKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh MOHATUAMU: apudMeTHdecKass U TeoMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi FTeOMETpUIECKas Porpeccusi, TMHEHHbIN U
HKCMOHEHUIUANBHBIN POCT, (POpMyJia CIOKHBIX MPOLEHTOB, UMETH MTPEICTABICHHUE O
KOHCTAHTE;

MCIOJb30BaTh NPOTPECCHM ISl PEIICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHbIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIIO3UIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUs PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU: OIPEICICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO OTIEPUPOBATH MOHSATUSAMHU: HATYPATBLHOE U II€JI0€ YUCII0, MHOKECTBA
HATypaJbHBIX U LIEJBIX YHCEJI, UCIOJAb30BATh IPU3HAKHU JIEIUMOCTH LEIBIX YUCET,
HO/l u HOK HarypasiibHBIX 4yHuCeN Mg pPEelleHus 3aAayd, NPUMEHSTh alrOpUTM
EBxnupna;

CBOOOIHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHMCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH aprU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpALMOHATBHBIE, MOKA3aTelIbHbIC U
norapu@MuyYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMyJbl  JJIsI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMTHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppallOHAIbHBIE, MOKa3aTeNbHBIE,
gorapumMuyeckre W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

MPUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIMPOBATh peaJIbHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMH (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UITUU JIBYX ()YHKITUI;

CTPOUTH FeOMETpUUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSAMHU: TpapUKUd TPUTOHOMETPUUYECKUX
dynKImii;

OPUMEHATh (PYHKUUM [JI MOJAEIHPOBAHUS M HCCIEAOBAHUS pPEalbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCcKOro anajausa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAMMEHbIIIEEe 3HAUeHUsI (YHKIIMU HENPEPbIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIY4ylIero pEHieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-O)KOHOMHYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPOIIecca, 3aIaHHOr0 (hOopMYyJIoN Wi rpadukom;



CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: IEepBOOOpa3Has, ONpeneIEHHBIN
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs U] PepeHInaIbHBIX YPaBHEHUN;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbIE)
KoHTpoJbHBbIE IIpakTH4eckue
n/n | NmporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
MHO0XeCTBO IEUCTBUTEIHHBIX .
Poccuiickast anekTpoHHast MIKoIa
yucesn. MHOro4JIeHsl.
(https://resh.edu.ru/), Uudoypox
1 PanmonanbHbie ypaBHEHHS U 24 1 i o
. (https://infourok.ru/biblioteka), IIOC Mos
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
. mikouia (https://myschool.edu.ru/)
ypaBHEHU
Poccuiickast aneKkTpoHHas MIKoJIa
) Oynkuuu u rpadpuku. CreneHHas 12 | (https://resh.edu.ru/), Uudoypox
(YHKIIHS C [IEeTTBIM TIOKa3aTeeM (https://infourok.ru/biblioteka), IIOC Mos
mkoJa (https:/myschool.edu.ru/)
. . Poccuiickas anekTpoHHas 1mKoia
ApubmMeTnueckuii KOpeHb N-0i
3 erem. T . 15 | (https://resh.edu.ru/), Uudoypoxk
CTETEHH. aIMOHATbHbI
ppatt (https://infourok.ru/biblioteka), LTOC Mos
ypaBHEHUS
mkoJa (https:/myschool.edu.ru/)
Poccuiickas 35eKTpoHHas HIkoia
4 [TokazarenpHas GyHKIUS. 10 | (https://resh.edu.ru/), Mudoypok
[TokazaTenbHble ypaBHEHUS (https://infourok.ru/biblioteka), [ITOC Mos
mkoJa (https:/myschool.edu.ru/)
Poccuiickas anekTpoHHas HIKoJia
5 Jlorapudpmuueckast pyHKIHSL. 18 | (https:/resh.edu.ru/), Uadoypok
Jlorapudmuueckue ypaBHEHHUs (https://infourok.ru/biblioteka), IIOC Mos
mkoJa (https:/myschool.edu.ru/)




TpuroHomMeTpru4ecKue BbIPAKEHUS

Pocculickas anekTpoHHas MIKoia
(https://resh.edu.ru/), Mudoypok

U ypaBHEHUS 22 : (https://infourok.ru/biblioteka), [IOC Mos
mikouia (https://myschool.edu.ru/)
Poccuiickas anekTpoHHas Ko
[TocnenoBarensHOCTH U 10 | (https://resh.edu.ru/), Madoypok
Iporpeccun (https://infourok.ru/biblioteka), [IOC Mos
mrkoJa (https:/myschool.edu.ru/)
Poccuiickast anekTpoHHas MIKoJIa
HenpepsiBHbie QyHKITNH. 20 1 (https://resh.edu.ru/), Mudoypox
[IpounsBoHas (https://infourok.ru/biblioteka), [IIOC Most
mikouia (https://myschool.edu.ru/)
Poccuiickast aneKkTpoHHas mIKoJIa
[ToBTOpEeHue, 0600IICHNE, 5 ) (https://resh.edu.ru/), Uudoypoxk
cUCTEMATH3AIUS 3HAHUI (https://infourok.ru/biblioteka), IIOC Mos
mkoJa (https:/myschool.edu.ru/)
OBIIEE KOJIMYECTBO YACOB I10 136 10
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11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | TeM MPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTsbI
Poccuiickast anekTpoHHast Ko
| Uccnenoanue GhyHKIui ¢ 2 | (https://resh.edu.ru/), Uudoypoxk
MTOMOIIBIO TPOU3BOJHON (https://infourok.ru/biblioteka), [IOC Mos
mikouia (https://myschool.edu.ru/)
Poccuiickast aneKkTpoHHast mIKoIa
(https://resh.edu.ru/), Uudoypox
2 [lepBooGpa3Has 1 UHTErpa 12 1
pBOOGP P (https://infourok.ru/biblioteka), [TOC Most
mikouia (https://myschool.edu.ru/)
I'padyiku TpUTOHOMETPUIECKUX Poccuiickast aneKkTpoHHasl mIKoJIa
3 byHKIHH. 14 | (https://resh.edu.ru/), Uudoypoxk
Tpuronomerpudeckune (https://infourok.ru/biblioteka), IIOC Mos
HEpPaBEHCTBA mkoJa (https:/myschool.edu.ru/)
Poccuiickas 35eKTpoHHas HIKoia
HppaunonanbHele,
(https://resh.edu.ru/), Uudoypoxk
4 HOKa3aTelILHEBIE U 24 1 ] o
(https://infourok.ru/biblioteka), [IOC Mos
norapupmMuUecKre HepaBeHCTBA
mkoJa (https:/myschool.edu.ru/)
Poccuiickas anekTpoHHas HIKoJia
https://resh.edu.ru/), Ma(poypok
5 KommiekcHrle uncia 10 1 (https ‘res eI )’, ] boyp
(https://infourok.ru/biblioteka), IIOC Mos
mkoJa (https:/myschool.edu.ru/)
Poccuiickas aneKTpoHHas nIkoia
6 HarypanbHble u 1iensie yncia 10 1 P

(https://resh.edu.ru/), Mudoypok




(https://infourok.ru/biblioteka), [IOC Mos
mikouia (https://myschool.edu.ru/)

Cucrembl paruoOHaIbHBIX,

Poccuiickas anekTpoHHas Ko

HUpPaLUOHAIBHBIX 12 | (https://resh.edu.ru/), Maoypok

MOKa3aTeIbHBIX U (https://infourok.ru/biblioteka), IIOC Mos

norapu(MUIECKUX YpaBHEHUN mikouia (https://myschool.edu.ru/)
Poccuiickast anekTpoHHast mIKoIa
(https://resh.edu.ru/), Uadoypok

Sazaiu ¢ napaveTpami 16 ! (https://infourok.ru/liblio(tl;k?)), 1[OC Most
mikouia (https://myschool.edu.ru/)
Poccuiickast aneKkTpoHHas mIKoJIa

[ToBTOpEeHue, 06o0IICHNE, 16 ) (https://resh.edu.ru/), Uudoypoxk

CUCTEMaTH3aIus 3HAHUH (https://infourok.ru/biblioteka), [TOC Most
mkoa (https:/myschool.edu.ru/)

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Aata DJIeKTPOHHBbIE HU(POBHIE
KoauuecTBO 4acoB HsyHeH o0pa3oBaTe/ibHbIE PecypcChl
Jrj;_)n Tema ypoka i
Beero Kourpoububie | IIpakTHyeckue
padoThI padoThI
https://academy-
MHOECTRO, OTIePaLlAM Haj content.apkpro.ru/ru/lesson/35840bc3-
1 . 1 01.09.20 | 146f-46d8-b904-

MHOYKCECTBAMMU I HX CBOHCTBA 25 dd91ac27e50?backUrl=%2Fru%2Fcatal
08%2F02.5%2F10%3Fclass%3D10
https://academy-
content.apkpro.ru/ru/lesson/35840bc3-

2 Juarpammsl Ditnepa-Benna 1 02.09.20 | 146f-46d8-b904-

25 dd91ac27e5f0?backUrl=%2Fru%2Fcatal
08%2F02.5%2F10%3Fclass%3D10
https://academy-

IIpumeHenne TeopeTuko- content.apkpro.ru/ru/lesson/35840bc3-

3 MHO>KECTBEHHOI'0 aIrapara 1 03.09.20 | 146f-46d8-b904-

JUTISL pEIIeHUs 3a/1a4 25 dd91ac27e5f0?backUrl=%2Fru%?2Fcatal
08%2F02.5%2F10%3Fclass%3D10

PanuonansHble yncia.

OOBIKHOBEHHBIE U https://academy-

4 JeCSITUYHBIE TPOOH, 1 04.09.20 | content.apkpro.ru/ru/lesson/d50809fc-

MPOLIEHTHI, OECKOHEYHBIE 25 a01b-41b8-ade2-e4580b25ceb1

MePHOTUIECKHUE TPOOH




PanmonanpHbIe 4ncia.
OOBIKHOBEHHBIE U

https://academy-

5 JECSITHYHBIC IPOOH, 08.09.20 | content.apkpro.ru/ru/lesson/d50809fc-
MIPOLICHTHI, OECKOHECYHBIC 25 a01b-41b8-ade2-e4580b25ce61
MIEPHOIUICCKHIE IPOOH
[Ipumenenne npobeii u https://academy-

6 MIPOLIEHTOB ISl pELIeHUS 09.09.20 | content.apkpro.ru/ru/lesson/d50809fc-
MPUKIAJIHBIX 3a71a4 25 a01b-41b8-a4e2-e4580b25ceb1
[Ipumenenune npodeit u https://academy-

7 MPOLIEHTOB JJISI PENICHUS 10.09.20 content.apkpro.ru/ru/lesson/d50809fc-
TIPUKJIATHBIX 33]1a4 25 a01b-41b8-ade2-e4580b25¢cebH1
JlelicTBUTENIbHBIEC YHCIIA. https://academy-

8 Pammmonansable 1 11.09.20 | content.apkpro.ru/ru/lesson/d50809fc-
HPPAIMOHAIBHBIC YHCIA 25 a01b-41b8-ade2-e4580b25ce61
Apubmernueckue orneparnuu https://academy-

9 C IEUCTBUTENbHBIMA 15.09.20 | content.apkpro.ru/ru/lesson/4c6300ed-
qUCIIaMU 25 €34b-40b6-8647-db235ce43ad9
Moayiap IeHCTBUTEILHOTO https://academy-

10 Y . 16.09.20 | content.apkpro.ru/ru/lesson/4c6300ed-
HHCTA 1 CTo CBONCTBA 25 €34b-40b6-8647-db235ce43ad9
[TpubmmxEnnbIe https://academy-

BBIYHCIICHUS, [IpaBUiIa content.apkpro.ru/ru/lesson/35634479-

11 OKpYIJICHUS, IPUKUIKA U 17.09.20 | 2eb7-416¢-93bc-

OLICHKA pe3ysbTaTa 25 0f3f8f3382dc?backUrl=%2Fru%?2Fcatal
BBIIH/ICHeHI/Iﬁ OQ%ZFOQ,5%2F10%3FC]35S%3D10
OCHOBHBIE METO/IbI PELIEHUS

HEITBIX H ApOGHO- https://academy-

12 P . 18.09.20 content.apkpro.ru/ru/lesson/35634479-
palMOHANBHBIX YPAaBHEHUN U )5 2eb7-416¢-93be-

HCPAaBCHCTB




0f3£8£3382dc?backUrl=%2Fru%?2Fcatal
02%2F02.5%2F10%3Fclass%3D10

OCHOBHBIE MCTOABI PCIICHUS
IEBIX U JPOOHO-

https://academy-

content.apkpro.ru/ru/lesson/72f03a82-

13 . 22.09.20 d6a0-49¢4-9635-

PAHOHAIBHBIX YpABHCHHH 1 25 1£35766d2563%backUrl=%2Fru%2Fcata

HCpaBCHCTB 10g%2F02.5%2F77%3Fclass%3D77

OCHOBHBIE METOIBI PEIICHUS https://academy-
content.apkpro.ru/ru/lesson/12aebc39-

14 | UeTEXH ApOGHO- 5 23.09.20 | cIbb-4912-b997-

PAIMOHAILHBIX YPABHCHHH 1 25 4¢875cf07e362backUrl=%2Fru%2Fcatal

HCPABCHCTB 08%2F02.5%2F77%3Fclass%3D77

MHoro4JIeHBI OT OJTHOM htps://academy-

mepemermoi. Jenerme content.apkpro.ru/ru/lesson/584faec4-

15 24.09.20 b85e-449b-bdc9-

MHOTORICHa Ha MHOTOUIICH € 25 297e4009a02b?backUrl=%2Fru%2Fcata

octatkom. Teopema besy 10g%2F02.5%2F77%3Fclass%3D77
https://academy-

MHOTrOuIEHBI ¢ IENBIMU content.apkpro.ru/ru/lesson/584faec4-

16 koa¢pdunmentamu. Teopema 25.09.20 | b85e-449b-bdc9-

Buera 25 297e4009a02b?backUrl=%2Fru%?2Fcata
10g%2F02.5%2F77%3Fclass%3D77
https://academy-

PellCHIE CHOTEM IHHCHHEIX content.apkpro.ru/ru/lesson/4d113c4d-

17 . 29.09.20 | 6cd2-4d80-8ff8-

YpasteHu 25 38b1bb12904e?backUrl=%2Fru%2Fcata
1log%2F02.5%2F77%3Fclass%3D77

Pemenue cucTeM THHEHHBIX https://academy-

18 30.09.20 | content.apkpro.ru/ru/lesson/4d113c4d-

YpaBHEHUH

25

6cd2-4d80-8ff8-




38b1bb12904e?backUrl=%2Fru%?2Fcata
1log%2F02.5%2F77%3Fclass%3D77

Marpuiia cuctemsl
JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbl

https://academy-
content.apkpro.ru/ru/lesson/6117d3fb-

19 %) . 01.10.20 | 8fb6-4ca5-9198-

» CIO TCOMETPIHCCKIH 25 7e784ea2d524%ackUrl=%2Fru%2Fcata
CMBICIT M CBOUCTBA, 10g%2F02.5%2F77%3Fclass%3D77
BBIYHCIICHHE €70 3HAYECHUS
Ornpenenurens MaTPUIIBI https://academy-
2x2, ero reoMeTpuuECKil content.apkpro.ru/ru/lesson/6117d3fb-

20 ’ . _ 02.10.20 | 8fb6-4ca5-9198-

CMBICT 1 CBOUCTEA, 25 Te784ea2d524 2backUrl=%2Fru%2Fcata
BEIMHCIICHUC €0 SHAYCHIA 10g%2F02.5%2F77%3Fclass%3D77
[Ipumenenne onpenenauTes https://academy-

21 JUISL PEIIEHUS] CUCTEMBbI 06.10.20 | content.apkpro.ru/ru/lesson/32£25798-
JIMHEWHBIX YPAaBHEHUN 25 a473-4423-99¢b-19f0465dda97
Pemenue npuknaaHbix 3aaa4 https://academy-

22 C TOMOIIBIO CUCTEMEBI 07.10.20 | content.apkpro.ru/ru/lesson/32£25798-
JIMHEWHBIX YpaBHEHUN 25 a473-4423-99¢b-19f0465dda97
Pemenue npuknaaHbix 3aaa4 https://academy-

23 C IIOMOILILIO CUCTEMBI 08.10.20 | content.apkpro.ru/ru/lesson/20173¢5b-
JIMHENHBIX YpaBHEHUN 25 dd51-4f86-b102-ad434b94412d
KonTtponbHas pabdoTa:

"PaninoHaJILHBIE YPABHEHUS U https://academy-

24 C P 09.10.20 content.apkpro.ru/ru/lesson/20173c5b-
HEpABEHETRA. LHCTENBE 25 dd51-4186-b102-ad434b94412d
TUHENHBIX YpaBHEHUN
Dyukus, crnocoObI 3aIaHns https://academy-

25 i ’ 13.10.20 content.apkpro.ru/ru/lesson/f9a8f7b1-

¢bynkuuu. Bzaumuo

25

3bb2-4e23-8f9d-fab6c01fbbb2a




oOparHbie GyHKIUH.
Komnozunus GyHKImiz

I'padux GyHKIHH.
https://academy-
DnemMeHTapHbIe

26 5 14.10.20 | content.apkpro.ru/ru/lesson/f9a8f7b1-
npeobpasoBaiii rpaguios 25 3bb2-4¢23-8f9d-fa6c01fbbb2a
byHKIII
O6nactb onpeneneHus u
MHOKECTBO 3HAUECHUH https://academy-

27 ¢byukuun. Hynu gynknuu. 15.10.20 | content.apkpro.ru/ru/lesson/2f4f6aaf-
[IpomexyTku 3HaK 25 8e0b-444b-8998-999111c8e7cc
IIOCTOSIHCTBA
YETHLIE U HEYETHDBIC
¢ynkiwmu. [Mepuoanueckue hutps://academy-

28 ’ I 16.10.20 | content.apkpro.ru/ru/lesson/ff226abe-
Gy, TipomesxcyTicn 25 2513-4907-9ccf-ad7ac6al3d86
MOHOTOHHOCTH (DYHKITUH
MakcuMyMbl © MUHAMYMBI
¢ynkuyu. Hanboneimee u https://academy-

29 - ] 20.10.20 | content.apkpro.ru/ru/lesson/ff226abe-
HAHMEHBILICE SHATCHHE 25 a513-4907-9ccf-ad7ac6a13d86
(YHKIIUM HA IPOMEKYTKE
JluHelinas, kBaapaTu4Hasa U https://academy-

30 5 T P 21.10.20 | content.apkpro.ru/ru/lesson/ff226abe-
ApOOHO-NMHCHHA QyHKIUH 25 a513-4907-9ccf-ad7ac6al3d86
DJleMeHTapHOe https://academy-

31 HCCIIEIOBAaHUE U MTOCTPOCHHUE 22.10.20 | content.apkpro.ru/ru/lesson/c82¢7632-
rpadukoB 3TuX QyHKIUN 25 d9d1-4356-867c-al175024¢e128b
DneMeHTapHOe https://academy-

32 HCCIIEI0BAHUE U ITIOCTPOEHUE 23.10.20 content.apkpro.ru/ru/lesson/c82¢7632-
rpauKoB 3TUX QYHKIUH 25 d9d1-4356-867¢c-a175024e128b




CreneHsn ¢ LEIBIM

https://academy-

33 nokaszaresnem. bunom 05.11.20 | content.apkpro.ru/ru/lesson/1bae9ec8-
Hprorona 25 aa8e-47f9-b097-faebeadfd37a
CreneHb C 1eNbIM https://academy-

34 nokaszareneM. bunom 06.11.20 | content.apkpro.ru/ru/lesson/1bae9ec8-
Herorona 25 aa8e-47f9-b097-faebeadfd37a
Crenennas GyHKIHUS C
HaTypaJbHBIM U IEIBIM hitps://academy-

35 P e . 10.11.20 | content.apkpro.ru/ru/lesson/13899¢7f-
HOKASATEICM, BE CBONCTBA 1 25 0067-4d2f-9f7a-7beTbfc6d962
rpaduk
KonTtponpHas padoTa: https://academy-

36 "Crenennas Qynkmus. E€ 11.11.20 | content.apkpro.ru/ru/lesson/13899¢7f-
cBoiicTBa u rpaduk" 25 0067-4d2f-9f7a-7be7bfc6d962
ApubmMeTnueckuii KOpeHb https://academy-

37 HaTypaJbHOW CTETIEHU U €r0 12.11.20 | content.apkpro.ru/ru/lesson/f7463768-
CBOMCTBA 25 cc68-43b3-8373-4d37435a7264
ApudmMeTnuecknii KOpeHb https://academy-

38 HaTypaJbHOW CTETIIEHU U €ro 13.11.20 | content.apkpro.ru/ru/lesson/f7463768-
CBOICTBa 25 cc68-43b3-8373-4d37435a7264
[IpeoOpa3oBaHMs YUCIOBBIX https://academy-

39 BBIPAKEHUH, COACPKAILINX 17.11.20 | content.apkpro.ru/ru/lesson/395b37¢e6-
CTEIIEHU U KOPHU 25 9e5e-482a-a0a3-6549f33068f2
[IpeoOpazoBaHus YHCIOBBIX https://academy-

40 BBIPAKEHUH, COACPKAILINX 18.11.20 content.apkpro.ru/ru/lesson/395b37¢e6-
CTENEHU U KOPHHU 25 9e5e-482a-a0a3-6549f3306812
[IpeoOpazoBaHus YHCIOBBIX https://academy-

41 BBIPAKEHUH, COAECPKALLINX 19.11.20 | content.apkpro.ru/ru/lesson/5455{b86-
CTEIEHU U KOPHU 25 7f69-42a5-8a7f-39df562caSfa




HppaunonanbHbie
ypaBHeHUs1. OCHOBHbIE

https://academy-

42 20.11.20 | content.apkpro.ru/ru/lesson/5455fb86-
METObI peHICHHA } 25 7£69-42a5-8a7f-39df562caSfa
HPpAIMOHAJIHBIX YpaBHEHUN
HppaumnonaisHsie

aBHeHUs. OCHOBHBIE hutps://academy-

43 P ' 24.11.20 | content.apkpro.ru/ru/lesson/1cd9f6e5-
METO/IBT pETCHHA } 25 f9ba-4a2e-b543-61a28cc57f0a
HPpAIMOHATIBHBIX YpaBHEHUN
HppaumnonaisHsie

aBHeHUS. OCHOBHBIE hutps://academy-

44 P ] 25.11.20 | content.apkpro.ru/ru/lesson/1cd9f6e5-
METO/IBI peTHCHHA } 25 f9ba-4a2e-b543-61a28cc57f0a
HPpAIMOHAIBHBIX YpaBHEHUHN
PaBHOCHIIBHBIE TIEPEXOIBI B https://academy-

45 pelIeHNuN UPPAMOHATLHBIX 26.11.20 | content.apkpro.ru/ru/lesson/d1be2b22-
YpaBHEHUU 25 e64a-4373-8125-aaf771421103
PaBHOCHUIIBHBIE TIEPEXOIBI B https://academy-

46 pelIeHNnr UPPAMOHATLHBIX 26.11.20 | content.apkpro.ru/ru/lesson/d1be2b22-
ypaBHEHUH 25 e64a-4373-8125-aaf771421103
PaBHOCHUIIBHBIE TIEPEXOIBI B https://academy-

47 pELICHUHU UPPALTMOHATBHBIX 27.11.20 | content.apkpro.ru/ru/lesson/4fdfd92e-
yYpaBHEHUH 25 dc6c-4018-98f9-e3ddff7172c7
PaBHOCHUITBHBIE TTIEPEXO/IBI B https://academy-

48 pELICHUHU UPPATMOHATBHBIX 01.12.20 | content.apkpro.ru/ru/lesson/4fdfd92e-
YPaBHEHUN 25 dc6c-4018-989-e3ddff7172c7
CoiicTBa u rpaduK KOpHS n-

O cTeneHu Kak (yHKIIHH https://academy-

49 5 . yH 02.12.20 content.apkpro.ru/ru/lesson/a60dc253-

OOPATHOH CTCNEHH € 25 f1b7-4f67-ac4c-80eald8b31b6

HaTypaJlbHbIM IIOKA3aTCJICM




CoiicTBa u rpaduk KOpHA n-
O CTeTeH! KaK QYHKIHH

https://academy-

50 5 . 03.12.20 | content.apkpro.ru/ru/lesson/a60dc253-
OOpATHOM CTCIICHH 25 f1b7-4f67-ac4c-80eal d8b81b6
HATYpaJIbHBIM ITOKA3aTeIIEM
KonTtposnsHast padoTa:

"CBoiicTBa U TpaduK KOPHS https://academy-

51 n-oii CTEIEeHN. 04.12.20 | content.apkpro.ru/ru/lesson/eec7877d-
HppaumnonansHsie 25 01a7-4064-a412-9419a51¢3529
ypaBHEHUA"

CreneHb ¢ pallMoOHAIbLHBIM https://academy-

52 p . . 08.12.20 content.apkpro.ru/ru/lesson/eec7877d-
TOKA3ATCICM 1 €€ CBOUCTBA 25 01a7-4064-a412-9419251¢3529
Crernens ¢ parMoHaIbHBIM https://academy-

53 . . 09.12.20 | content.apkpro.ru/ru/lesson/e811£759-
HOKasaTeIeN I ce crometsa 25 £772-4£88-a10a-f999470269ed
CremneHs ¢ palMOHATFHBIM https://academy-

54 P . . 10.12.20 | content.apkpro.ru/ru/lesson/e811{759-
HORASATEIEN T ee ChorcTBa 25 £772-4188-a10a-f999470269%d
[TokazarenbHas GyHKIHS, €€ hitps://academy-

55 N i ’ 11.12.20 | content.apkpro.ru/ru/lesson/ed503ad8-
CBOJiCTBA M rpajuK 25 dd76-40a7-b403-ebc17¢09029d
Hcnonws3oBanue rpaduka https://academy-

56 GYHKIMH TS peleHHs 15.12.20 | content.apkpro.ru/ru/lesson/ed503ad8-
YPaBHEHUN 25 dd76-40a7-b403-ebc17c¢09029d
Hcnonb3oBanue rpaduka https://academy-

57 GYHKIUH TS peIeHHs 16.12.20 content.apkpro.ru/ru/lesson/4ffc8e89-
yYpaBHEHUH 25 848f-403f-ba46-6¢ceb8ff07119




IToka3arenbHble ypaBHEHUS.

https://academy-

58 OCHOBHBIE METO/IbI PEIICHUS 17.12.20 | content.apkpro.ru/ru/lesson/4ffc8e89-
II0KA3aTEeIbHBIX YPAaBHEHHUU 25 848{-403f-ba46-6ceb8ff07119
IToka3arenbHble ypaBHEHUS. https://academy-

59 OCHOBHBIE METO/IbI PEIICHUS 18.12.20 | content.apkpro.ru/ru/lesson/2822ad24-
II0KA3aTEeIbHBIX YPAaBHEHHUU 25 24bb-41cb-8415-44501atbe696
[TokazaTenbHbIE ypaBHEHUS. https://academy-

60 OCHOBHBIE METO/IbI PEIICHUS 22.12.20 | content.apkpro.ru/ru/lesson/2822ad24-
ITOKA3aTEIbHBIX YPAaBHEHHUI 25 24bb-41cb-8415-44501atbe696
KonTtponpHas padoTa: https://academy-

61 "[lokazarenbHast GyHKIIUS. 23.12.20 | content.apkpro.ru/ru/lesson/7a4feaSd-
[TokazarenbHble ypaBHEHUA" 25 8172-4e0b-a872-8d971b52blad

o https://academy-
Jlorapudm yucna. CoiictBa

62 pH 24.12.20 | content.apkpro.ru/ru/lesson/7a4feaSd-

AorapHpma 25 8172-4¢0b-a872-8d971b52b1ad
N https://academy-
J .C

63 oraphm wnena. Cpoficrsa 25.12.20 | content.apkpro.ru/ru/lesson/6a3781bb-

Aorapupma 25 42¢5-421-9237-b06dd4663¢29
. https://academy-
JI .C

64 oraphm tnena. Cpofictsa 29.12.20 | content.apkpro.ru/ru/lesson/6a3781bb-
Aorapupma 25 42¢5-421-9237-b06dd4663¢29
JlecsiTuuHBIE U HATYPAJIbHBIC hitps:/facademy-

65 P 30.12.20 | content.apkpro.ru/ru/lesson/a357bebb-
AorapHpMB 25 490¢-48af-9f36-df9b6ee9af30
JlecsiTuuHbIe U HATYpATbHBIC hitps:/facademy-

66 yp 12.01.20 | content.apkpro.ru/ru/lesson/a357bebb-

sorapupmsl

26

490e-48af-9f36-df9bbee9af30




[IpeobpazoBanue

https://academy-

67 BBIPAKEHUH, COAEpKAILIUX 13.01.20 | content.apkpro.ru/ru/lesson/dddac078-
norapumMsl 26 b693-4386-a37f-84cbd2c87848
[Ipeo6pasoBanue https://academy-

68 BBIPAKECHUH, COAECPIKAILINX 14.01.20 | content.apkpro.ru/ru/lesson/dddac078-
norapumMsl 26 b693-4386-a37f-84cbd2c87848
[TpeobpazoBanue https://academy-

69 BBIPAKEHUH, COAepKAIINX 15.01.20 | content.apkpro.ru/ru/lesson/c14b9d35-
Jorapu(pmsl 26 fc4£-4b5¢-907d-203205£20af7

https://academy-
Jlorapudmmaeckas KITHS,

70 . Pv(b Pymicu 19.01.20 | content.apkpro.ru/ru/lesson/c14b9d35-

e€ CBOMCTRA 1 rpagHK 26 fcaf-4b5¢-907d-20320520af7
https://academy-
Jlora ecka s

71 . r pI:I(bMHq Kast ynKuA 20.01.20 | content.apkpro.ru/ru/lesson/28fec272-
e€ CBOMiCTRA 1 rpagHK 26 8b79-4d7b-9594-af120ad65¢21
Hcnonws3oBanue rpaduka https://academy-

72 (GYHKIMY TS pereHust 21.01.20 | content.apkpro.ru/ru/lesson/28fec272-
ypaBHEHUH 26 8b79-4d7b-9594-af120ad65¢c21
Ucnonr3oBanue Fpa(bI/IKa https://academy-

73 GyHKIUM U1 PEIICHUS 22.01.20 | content.apkpro.ru/ru/lesson/babc4856-
yYpaBHEHUH 26 df99-4ab6-9263-ab3685bb0Obf7
Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE https://academy-

74 METO/Ibl PEIICHUS 26.01.20 content.apkpro.ru/ru/lesson/babc4856-
Jorapu(pMUIECKuX 26 df99-4ab6-9263-ab3685bb0Obf7

YpaBHEHUH




Jlorapugmuueckue
ypaBHeHUs1. OCHOBHBIE

https://academy-

75 METO/1bl PELICHUS 27.01.20 | content.apkpro.ru/ru/lesson/a7d92aab-
norapu(pMUIECKUX 26 a252-4768-ac05-5¢311b773c5¢c
YpaBHEHUU
Jlorapugmmueckue
ypaBHeHUs1. OCHOBHBIE https://academy-

76 METO/1bI pELIeHUS 28.01.20 | content.apkpro.ru/ru/lesson/a7d92aab-
JIOTapu(PMUIECKUX 26 a252-4768-ac05-5¢311b773c5¢
YpaBHEHUU
PaBHOCHITBHBIE TIEPEXOIBI B https://academy-

77 perieHuu JorapupMUIECKUX 29.01.20 | content.apkpro.ru/ru/lesson/efc2bda3-
YpaBHEHUH 26 ef8f-4035-907f-7d31409e810b
PaBHOCHUIIBHBIE TIEPEXOIBI B https://academy-

78 pelIeHnn JorapupMuuecKux 02.02.20 | content.apkpro.ru/ru/lesson/efc2bda3-
YpaBHEHUU 26 ef8f-4035-907f-7d31409e810b
KonTtponbHas padoTa:

"Jlorapudmuueckas https://academy-

79 P P 03.02.20 | content.apkpro.ru/ru/lesson/c5¢7d2d9-
Pynicuns. Jlorapugmuieckne 26 Of5£-46£5-b116-81094b6852c4
ypaBHEHUS"

Cunyc, KOCUHYC, TAHT€HC U https://academy-

80 KOTAHTEHC YHUCIIOBOTO 04.02.20 content.apkpro.ru/ru/lesson/c5¢7d2d9-
aprymeHra 26 0f5f-46f5-b116-81094b6852c4
Cunyc, KOCHHYC, TAHT€HC U https://academy-

81 KOTAHTEHC YHUCIIOBOTO 05.02.20 content.apkpro.ru/ru/lesson/c5¢7d2d9-
apryMeHra 26 0f5f-46f5-b116-81094b6852c4
ApKCHHYC, apKKOCHUHYC U https://academy-

82 ApPKTAHT€HC YUCIIOBOTO 09.02.20 content.apkpro.ru/ru/lesson/c5¢7d2d9-
apryMeHra 26 0f5f-46f5-b116-81094b6852c4




ApKCUHYC, apKKOCHHYC U

https://academy-

83 ApPKTAaHT'E€HC YHCIIOBOTO 10.02.20 | content.apkpro.ru/ru/lesson/eleb4049-
aprymeHTa 26 392£-4799-91a8-cfa259360584
Tpuronomerpuueckas
OKPYKHOCTb, OIpEJIeJICHUE https://academy-

84 TPUTOHOMETPUUYECKUX 11.02.20 | content.apkpro.ru/ru/lesson/eleb4049-
(YHKIIUNA YUCIOBOTO 26 392£-4799-91a8-cfa259360584
aprymeHra
Tpuronomerpuueckas
OKpYKHOCTb, OIIpEJICIIEHUE https://academy-

85 TPUTOHOMETPUYECKUX 12.02.20 | content.apkpro.ru/ru/lesson/edbca02d-
(YHKIIHNA YUCITOBOTO 26 £730-4822-a21a-d8ald6c2a399
aprymeHra
OcHoBHBIE https://academy-

86 TPUTOHOMETPUYECKUE 16.02.20 | content.apkpro.ru/ru/lesson/edbca02d-
(GopMyITBI 26 £730-4822-a21a-d8ald6c2a399
OcHoBHBIE https://academy-

87 TPUTOHOMETPUUYECKUE 17.02.20 | content.apkpro.ru/ru/lesson/1efb1509-
(hopMyIIbI 26 ef01-456b-8d9d-6920930dd23d
OcHoOBHBIE https://academy-

88 TPUTOHOMETPUUYECKHE 18.02.20 | content.apkpro.ru/ru/lesson/1efb1509-
(bopmMyIbl 26 ef01-456b-8d9d-6920930dd23d
OCHOBHBIE https://academy-

89 TPUTOHOMETPUYECKUE 19.02.20 content.apkpro.ru/ru/lesson/3442{632-
bopMyIbl 26 8f24-4116-a3f3-9aaab13b93fb
IIpeobpazoBanue https://academy-

90 TPUTOHOMETPUUECKUX 24.02.20 | content.apkpro.ru/ru/lesson/3442{632-
BBIpAXKCHUI 26 8f24-4116-a3f3-9aaab13b93fb




[IpeobpazoBanue

https://academy-

91 TPUTOHOMETPUUECKUX 25.02.20 | content.apkpro.ru/ru/lesson/0072a96b-
BBIPAKCHUI 26 00ce-4666-bec2-a83ec8bc90c7
[IpeoOpazoBanme https://academy-

92 TPUTOHOMETPUUYECKUX 26.02.20 | content.apkpro.ru/ru/lesson/0072a96b-
BBIPAKCHUIN 26 00ce-4666-bec2-a83ec8bc90c7
[TpeobpazoBanue https://academy-

93 TPUTOHOMETPUUECKHUX 02.03.20 | content.apkpro.ru/ru/lesson/3503a3a6-
BBIpAKEHUI 26 1f03-4f94-a814-a5¢c2b84837¢2
Pemenue https://academy-

94 TPUTOHOMETPUYECKUX 03.03.20 | content.apkpro.ru/ru/lesson/3503a3a6-
YpaBHEHUU 26 1f03-4194-a814-a5c2b84837e2
Pemenue https://academy-

95 TPUTOHOMETPUUYECKUX 04.03.20 | content.apkpro.ru/ru/lesson/1beedb90-
YpaBHEHUU 26 35fb-466d-bd10-1f716ad9eSce
Pewrenne https://academy-

96 TPUTOHOMETPUUYECKUX 05.03.20 | content.apkpro.ru/ru/lesson/1beedb90-
ypaBHEHUH 26 35fb-466d-bd10-1f716ad9%eS5ce
Pewrenne https://academy-

97 TPUTOHOMETPUUYECKUX 10.03.20 | content.apkpro.ru/ru/lesson/acafd324-
yYpaBHEHUH 26 f912-4e2b-932d-867053e4872¢
Pemenue https://academy-

98 TPUTOHOMETPUUECKUX 11.03.20 content.apkpro.ru/ru/lesson/acafd324-
ypaBHEHUH 26 £912-4e2b-932d-867053e4872¢
Pemenue https://academy-

99 TPUTOHOMETPUUYECKUX 12.03.20 content.apkpro.ru/ru/lesson/9f1{d91c-
YpaBHEHUH 26 22d2-4bfc-92ef-1aalec40f51d




Pemenue

https://academy-

100 TPUTOHOMETPUUECKUX 16.03.20 | content.apkpro.ru/ru/lesson/9f1fd91c-
YPaBHEHUH 26 22d2-4bfc-92ef-1aa0ec40f51d
KoHnTpomnpHas padora:

"TpuroHoMeTprU4eCcKue https://academy-

101 BBIPAKECHUSA U 17.03.20 | content.apkpro.ru/ru/lesson/12f2b018-
TPUTOHOMETPUUYECKHUE 26 5daa-4348-a591-10ec71a33997
ypaBHEHUA"

ITocnemoBaTenbHOCTH,
CroCcoObI 3aJaHus https://academy-

102 MIOCJIEI0BATEIBHOCTEN. 18.03.20 | content.apkpro.ru/ru/lesson/12f2b018-
MeTtoa MaTeMaTHYECKON 26 5daa-4348-a591-10ec71a33997
WHTYKITHHA
MOoHOTOHHBIE U
OrpaHUYEHHbIE https://academy-

103 MOCJIEeA0BATCIbHOCTH. 19.03.20 | content.apkpro.ru/ru/lesson/45a61348-
Uctopus ananuza 26 a767-4362-814b-2c859¢78dad6
0ECKOHEYHO MaJIbIX

https://academy-
A eTuye

104 pupmeriicekas 30.03.20 | content.apkpro.ru/ru/lesson/45a61348-
Hporpeceit 26 a767-4362-814b-2c859¢78dad6

https://academy-

105 ['eoMmetpuueckas nporpeccus 31.03.20 | content.apkpro.ru/ru/lesson/495f24e5-

26 3788-4573-aeb8-05583a7d2d4d
Bbeckoneuno yObIBaroras https://academy-
106 y 01.04.20 | content.apkpro.ru/ru/lesson/495124e5-

TCOMETPHUUICCKA IMTPOTPCCCUA

26

3788-4573-aeb8-05583a7d2d4d




Cymma OecKOHEYHO

https://academy-

107 yOBIBaroLIeH 02.04.20 | content.apkpro.ru/ru/lesson/2cc292b0-
r€OMETPUYECKON MPOrPECCUH 26 fe8e-478b-8b2e-6¢73df491cf1
JInHenHbIil 1
AKCMTOHEHITNATBHBIH POCT https://academy-

108 q o poct. 06.04.20 | content.apkpro.ru/ru/lesson/2cc292b0-

HCIIO €. CO0pMYyJIa CIIOKHBIX 26 fe8e-478b-8b2e-6¢73df491cf1

MIPOIICHTOB

JIuHelnHbIl 1

SKCIIOHEHIIMAIBHBINA POCT https://academy-

109 q o poct: 07.04.20 | content.apkpro.ru/ru/lesson/571150d8-

HCIIO €. COOpMYyJIa CIOKHBIX 26 33bd-4¢20-9¢50-7ff60alc1e97

MIPOIICHTOB

Hcnonb3oBaHnue mporpeccuun

JUTS PELIEHUS PeabHBIX https://academy-

110 p p 08.04.20 | content.apkpro.ru/ru/lesson/571150d8-
3a/1at PUKIAHOTO 26 33bd-4¢20-9¢50-7£f60alc1e97
Xapakrepa
KonTtponbHas padoTa: https://academy-

111 "ITociienoBaTEILHOCTH U 09.04.20 | content.apkpro.ru/ru/lesson/29f4fe06-
nporpeccun” 26 39b5-499f-b694-1396374c4431
HenpepbiBHbIC (YHKITMH B HX https://academy-

112 P p yH 13.04.20 | content.apkpro.ru/ru/lesson/29f4fe06-
cpomnctsa 26 39b5-499f-b694-1396374c4431
Touka pa3pbeiBa. ACUMIITOTEI https://academy-

113 pasp U 14.04.20 content.apkpro.ru/ru/lesson/d6b00f9e-
rpaduKoB QyHKUMi 26 4667-4aa2-8244-3e018dc58¢e2e

. o https://academy-
C
114 BoicCTBa ymictit 15.04.20 content.apkpro.ru/ru/lesson/d6b00f9e-

HCTIPCPBIBHBIX HA OTPE3KE

26

4667-4aa2-8244-3e018dc58e2e




CoiicTBa (hyHKUIMI

https://academy-

115 16.04.20 | content.apkpro.ru/ru/lesson/61099ca7-
HCHPCPBIBHBIX Ha OTPE3KE 26 10e5-4¢03-9d53-a57439390f5¢
MeTo1 HHTEPBAJIOB JIIS https://academy-

116 p 20.04.20 content.apkpro.ru/ru/lesson/61099ca7-
PCIICHHA HEPaBCHCTR 26 10e5-4¢03-9d53-a57439390f5¢
MeTo 1 HHTEPBAJIOB JIIS https://academy-

117 p 21.04.20 | content.apkpro.ru/ru/lesson/5cfb87cd-
PCILCHUA HCPABCHCTR 26 71df-4b1d-938e-dd2e9ce52966
MeTo T MHTEPBAJIOB IS https://academy-

118 p 22.04.20 content.apkpro.ru/ru/lesson/5¢cfb87cd-
PCIICHHA HCPABCHCTR 26 71df-4b1d-938¢-dd2e9ce52966
[IpumeHeHnune cBOMCTB https://academy-

119 HEMpPephIBHBIX PYHKUIUN 115 23.04.20 | content.apkpro.ru/ru/lesson/43168bec-
peuieHus 3aaa4y 26 0a6d-4a84-9781-d7094241c9f2
[IpumeHeHnune cBOMCTB https://academy-

120 HEMpPephIBHBIX PYHKUIUN 115 27.04.20 | content.apkpro.ru/ru/lesson/c367575c-
peLeHus 3aga4 26 bfOb-43a0-82d6-b530b3b9bc1b
[epBasi 1 BTobas https://academy-

121 p p 28.04.20 content.apkpro.ru/ru/lesson/d51a034b-
HPOH3BOIHBIC (yHKIIMH 26 a7fe-4¢b9-8363-28c6af92a96a
Onpenenenue, https://academy-

122 reOMETPUUYECKUN CMBICTT 29.04.20 content.apkpro.ru/ru/lesson/d51a034b-
MPOU3BOTHOM 26 a7fe-4eb9-8363-28c6af92a96a
Onpenenenre, GU3NIECKUI https://academy-

123 p ’ 30.04.20 content.apkpro.ru/ru/lesson/9ecbd833-

CMBICJI HpOI/I3BO,HHOI>’I

26

915f-443e-880e-54a0751d9616




124

YpaBHEHHE KacaTeIbHOU K

04.05.20

https://academy-

content.apkpro.ru/ru/lesson/9ecbd833-

rpaguKy §yHKImE 26 915f-443e-880e-54a0751d9616
VYpaBHEHHE KacaTeabHOH K https://academy-

125 p 05.05.20 | content.apkpro.ru/ru/lesson/5eb22b64-
rpaduiy dyHKIMM 26 ae7f-49fb-bffd-8a8dacasa04b
TTpou3BOaHbIe https://academy-

126 P . 06.05.20 | content.apkpro.ru/ru/lesson/5eb22b64-
SNICMEHTAPHAIX DyHKIIMi 26 ae7f-49fb-bffd-8a8daca8a04b
TTpom3BOIHbIE https://academy-

127 P . 07.05.20 | content.apkpro.ru/ru/lesson/5eb22b64-
SNICMEHTAPHEIX (yHKUMi 26 ae7f-49fb-bffd-8a8daca8a04b
[TpousBoHAs CyMMBI, https://academy-

128 MPOU3BEJICHUS, YACTHOTO U 12.05.20 | content.apkpro.ru/ru/lesson/82aa4a99-
KOMITO3UILIMU (YHKUIUN 26 f1b2-4£33-970f-3208b98128dc
[IpousBoHAS CYMMBI, https://academy-

129 MPOU3BEICHUS, YACTHOTO U 13.05.20 | content.apkpro.ru/ru/lesson/bf7alf8d-
KOMITO3ULIUU (QYHKIIHHA 26 ab48-45d5-ad1d-c5019d1facb5
[IpousBoHas cyMMBl, https://academy-

130 MPOU3BEJICHUS, YACTHOTO U 14.05.20 | content.apkpro.ru/ru/lesson/a99{6618-
KOMITO3UIIMU (DYHKUIUN 26 192b-48ed-bd9d-3d51b21a737¢
Kourtpomnsnas padora: https://academy-

131 " p I')' ’ 18.05.20 content.apkpro.ru/ru/lesson/a99f661 8-

POM3BOHAA 26 192b-48ed-bd9d-3d51b21a737¢
[ToBTOpenue, 06061IeHNE, https://academy-

132 CHUCTEMAaTHU3aIus 3HaHWN: 19.05.20 content.apkpro.ru/ru/lesson/4521e38c-

"YpaBHeHU" 26 5985-4b5f-856b-cd22d27e3571




[ToBTOpEHue, 06001ICHNE,

https://academy-

133 CHUCTEMAaTHU3aLM SHAHUH: 1 20.05.20 | content.apkpro.ru/ru/lesson/4521e38c-
"Oyakunn" 26 5985-4b5f-856b-cd22d27e3571
Wtorosas KoHTpOJIbHAA htps://academy-

134 5 p 1 1 21.05.20 content.apkpro.ru/ru/lesson/8161dfa5s-
pabota 26 6£44-429f-aac1-83fb9717ded9
Htorosas KoHTpOJIbHAS htps://academy-

135 5 p 1 1 25.05.20 | content.apkpro.ru/ru/lesson/6e65d9d6-
pabota 26 f8a5-44bd-ba30-0de82 1 af6e2 1
IToBTOpEHE, 0000IIEHNE https://academy-

136 P ’ L 1 26.05.20 | content.apkpro.ru/ru/lesson/2c95d82b-
CHCTEMATHSAMHA SHAHWH 26 9bc9-468d-b7f5-09689a60f3ba

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero HU3y4YeHH s o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
[IpuMeHeHne npon3BOIHON
o https://academy-
K MCCIIEIOBAaHUIO (DYyHKITHI
1 1 01.09.2025 content.apkpro.ru/ru/lesson/6e65d9d6-
Ha MOHOTOHHOCTE 1 et £8a5-44bd-ba30-0de821af6e2 1
KCTPEMYMBI
[IpumeHeHne npon3BOIHON
o https://academy-
K HCCreIoBaHuI0 (PyHKIUI
2 1 02.09.2025 content.apkpro.ru/ru/lesson/6e65d9d6-
Ha MOHOTOHHOCTD 1 et f8a5-44bd-ba30-0de821af6e2 |
KCTPEMYMBI
[Ipumenenne mpou3BOIHOM
o https://academy-
K MCCIICIOBAaHUIO (DyHKITHI
3 1 03.09.2025 content.apkpro.ru/ru/lesson/2c95d82b-
Ha MOHOTOHHOCTD 1 et 9bc9-468d-b7f5-09689260f3ba
KCTPEMYMBI
[Ipumenenne Tporu3BOIHOM
.o https://academy-
K MCCIICIOBAaHUIO (DYHKITHI
4 1 04.09.2025 content.apkpro.ru/ru/lesson/2¢95d82b-
Ha MOHOTOHHOCTD 1 - 9bc9-468d-b75-09689a60f3ba
IKCTPEMYMBI
[IpuMeHeHre MpON3BOIHOM
. https://academy-
K UCCIIeI0BaHUIO (DYHKIIHIA
5 1 08.09.2025 content.apkpro.ru/ru/lesson/a2abbed3-
Ha MOHOTOHHOCTE H e ab6a-4352-947b-f3¢518a0780a
3KCTPEMYMBI
IIpnMeHeHne TPOU3BOTHOMI https://academy-
6 p p . 1 content.apkpro.ru/ru/lesson/a2abbcd3-
K UCCIICZIOBAHUIO (DYHKIIHIA 09.09.2025

ab6a-4352-947b-f3c518a0780a




Ha MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue HanOoJIbIIero
N HAMUMCHBIIICTO 3HAYCHU A

https://academy-

7 . content.apkpro.ru/ru/lesson/20f69d85-
HENpephIBHOW (QYHKINU HA 10.09.2025 0182-4587-af3a-¢2226659200 1
OTpE3Ke
Haxosknenne HanOOJIBIIETO
M HaUMEHBIIIET0 3HAYECHUS https://academy-

8 . content.apkpro.ru/ru/lesson/20f69d85-
HenpepbIBHON (DYHKIIMHU HA 11.09.2025 91824587 -af32-e22266592001
OTpEe3Ke
Haxoxnenne HanOOIIBIIETO
M HaUMEHBIIIETO 3HAYECHUS hitps://academy-

9 . content.apkpro.ru/ru/lesson/28efbed4-
HenpephIBHON (DYHKIIMHU HA 15.09.2025 650d-4226-9981-36388d8ecace
OTpE3Ke
Haxoxnenne HanOoJIBIIETO
W HanMEHBIIIETO 3HAUCHUS hitps://academy-

10 . content.apkpro.ru/ru/lesson/28efbed4-
HenpephIBHON (DYHKIIMHN HA 16.09.2025 650d-4226-9981-36388d8ecace
OTpE3Ke
Haxoxnenne HanOoIIbIIETO
M HaMEHBIIIETO 3HAUCHHUS hitps://academy-

11 . content.apkpro.ru/ru/lesson/dc93dc5e-
HEenpephIBHON (DYHKIIMHN HA 17.09.2025 Sbbb-4759-b63f-78d363948760
OTpE3Ke
Haxoxnenne HauOOIIBIIETO
1 HAaMEHBIIIETO 3HAUEHHU hitps://academy-

12 . content.apkpro.ru/ru/lesson/dc93dc5e-
HenpephIBHON (DYHKIIMH HA 18.09.2025 Sbbb-4759-b63f-78d363948760
OTpe3Ke
[IpuMeHeHne npon3BOIHOM https://academy-

13 tent.apkpro.ru/ru/l n/547730b7-
JIUIST HAXOXKJICHUS 22.09.2025 CONENLADERIO. T TEss0

f1a7-4d18-8d48-4e4872699d31




HaWJIydmero pCuiCHus B
MPUKIAAHBIX 3aaadax

[IpuMeHeHne npon3BOIHON
JUIS HAXO0XKACHUS

https://academy-

14 content.apkpro.ru/ru/lesson/547730b7-
HaWIYy4IlEero peleHus B 23.09.2025 Fla7-4d18-8d48-404872699d3 1
MPUKIIATHBIX 3a/1a4ax
[IpuMeHeHne npon3BOIHON
JUTSI OTIPEJIETICHUS] CKOPOCTH https://academy-

15 U YCKOpEHHUA Ipolecca, 24.09.2025 content.apkpro.ru/ru/lesson/9916ef96-
3aJJaHHOTO (POPMYIION WU o dfdc-45b6-ac99-9667fd35ef02
rpagukoM
[IpuMeHeHne npon3BOIHON
JUTSI OTIPEJIETICHUS] CKOPOCTH https://academy-

16 U YCKOPEHUS Ipollecca, 75.09.2025 content.apkpro.ru/ru/lesson/9916ef96-
3a7aHHOT0 (POPMYJION HIIH o dfdc-45b6-ac99-9667fd35ef02
rpagukoM

https://academy-
17 Komnozumus pyHkimii 79.09.2025 content.apkpro.ru/ru/lesson/3fe39666-
T €08d-4£56-ba03-9266118a9fc8
https://academy-

18 Komnozumus pyHkimii 30.09.2025 content.apkpro.ru/ru/lesson/3fe39666-

T e08d-4156-ba03-9266118a91fc8
https://academy-

19 Kommnosunus ¢yHKimit 01.10.2025 content.apkpro.ru/ru/lesson/6a100b7e-

o e8bb-4{f4-b0a9-fff3117a4c81
I'eomeTrpuueckue oOpa3sl https://academy-
20 YpaBHEHUH HA 02.10.2025 content.apkpro.ru/ru/lesson/6a100b7e-

KOOp,[[HH&THOfI IIJIOCKOCTH

e8bb-4{f4-b0a9-fff3117a4c81




21

I'eomerpuueckue oOpa3bl
yYpaBHEHUH Ha

https://academy-
content.apkpro.ru/ru/lesson/c6742217-

KOOPJMHATHOM MJIOCKOCTH 06.10.2025 2a3a-43f6-b439-4b93696611a3
KoHnTpomnsHas padora: https://academy-

22 "UccnenoBanue GyHKIHMA ¢ 07.10.2025 content.apkpro.ru/ru/lesson/c6742217-
MTOMOIIIBIO TPOU3BOAHON" o 2a3a-43f6-b439-4b93696611a3
[TepBooOpa3Has, OCHOBHOE https://academy-

23 . 5 08.10.2025 content.apkpro.ru/ru/lesson/fff28aca-
CBOHCTBO TCPBOODPASHBIX Y- 83f3-44bd-b4cc-5c3780dbf185
[IepBooGpa3uble
dIIEMEHTAPHBIX (yHKIMI https://academy-

24 H p i ) 09.10.2025 content.apkpro.ru/ru/lesson/fff28aca-

PaBIIa HAXOXACHHA Y- 83f3-44bd-b4cc-5c3780dbf185
epBOOOPa3HBIX
[TepBooOpa3HbIe
.o https://academy-
ANIeMEHTapHBIX (PYHKITUH.
25 n 13.10.2025 content.apkpro.ru/ru/lesson/fff28aca-
PaBHIIA HAXOMICHHA Y- 83f3-44bd-bdcc-5c3780dbf 185
MepBOOOPA3HBIX
Hurerpan. ['eomerpuueckuit hitps:/academny-

26 14.10.2025 content.apkpro.ru/ru/lesson/fff28aca-
CMBICIT HHTCTpala Y 83f3-44bd-b4cc-5c3780dbf185
Brruucnenune
onpeneIéHHOr0 UHTErpajia https://academy-

27 P u p 15.10.2025 content.apkpro.ru/ru/lesson/43d0c0a4-
no dopwyne Hurorona- Y 5950-4deb-af9b-5d3734eedf03
JletiouuIa
Brraucnenne
ONPEeEeNEHHOTO UHTErpaja https://academy-

28 tent.apkpro.ru/ru/l n/43d0c0a4-
no popmyne HerotoHna- 16.10.2025 | G0 g DRt SLEETESE0 =

JletiOuuIa

5950-4deb-af9b-5d3734eedf03




29

IIpuMeHeHnue unTerpana
U HaXOJKJIEHUS IO anei

https://academy-

content.apkpro.ru/ru/lesson/696a756f-

IUIOCKUX QUTYD 20.10.2025 8468-4630-883d-0432554dc193
HpI/IMCHeHI/IG HHTCrpaia https://academy-

30 TUTS. HAXOXKICHHSI 00bEMOB 21.10.2005 content.apkpro.ru/ru/lesson/696a756f-
r€OMETPUYECKUX TEl T 8468-4630-883d-0432554dc193
[Tpumepsl pemenunit https://academy-

31 muddepeHnanTbHbIX 2102025 content.apkpro.ru/ru/lesson/76515bf3-
ypaBHEHUM o 7622-40bd-9¢c1¢c-7918a15f7139
[Tpumeps! pemennit https://academy-

32 muddepeHnanTbHBIX 73.10.2025 content.apkpro.ru/ru/lesson/76515bf3-
YpaBHEHUH o 7622-40bd-9¢c1¢c-7918a15f7139
Maremarnueckoe
MOJIEJINPOBAHUE PEATIbHBIX https://academy-

33 MPOIECCOB C OMOIIBIO 05.11.2025 content.apkpro.ru/ru/lesson/4c3d7382-
g epeHInanbHbIX T a1b5-4993-8610-dda6597a0671
ypaBHEHUU
KonTtponbHas padoTa: https://academy-

34 "[TepBooOpazHas u 06.11.2025 content.apkpro.ru/ru/lesson/4c3d7382-
uHTerpan” o a1b5-4993-8610-dda6597a0671
TpuroHomerpuyeckue https://academy-

35 (GyHKIMH, UX CBOWCTBA U 10.11.2025 content.apkpro.ru/ru/lesson/b5336ed0-
rpaduxu o 5041-4£28-a748-a52495373f5d
TpI/IFOHOMeTpH‘IeCKI/Ie https://academy_

36 (GYHKIMH, UX CBOWCTBA U 11.11.2025 content.apkpro.ru/ru/lesson/b5336ed0-

rpaduxu

5041-4£28-a748-a52495373f5d




37

Tpuronomerpudeckue
(GyHKIMH, UX CBOMCTBA U

https://academy-

content.apkpro.ru/ru/lesson/9ee3fbl1-

rpaduKu 12.11.2025 112a-41ab-9d1d-6091f56695d8
Tpuronomerpuyeckue https://academy-

38 (YHKIMH, UX CBOWCTBA U 13.11.2025 content.apkpro.ru/ru/lesson/9ee3fb11-
rpaduKu o 112a-41ab-9d1d-6091f56695d8
TpuroHomerpuyeckue https://academy-

39 (yHKIIMU, UX CBOMCTBA U 17.11.2025 content.apkpro.ru/ru/lesson/6833a930-
rpaduxu T b325-477a-858¢-5248¢25¢4b30
OT160p KOpHE
TPUTOHOMETPUYECKUX https://academy-

40 YpPaBHEHUH € MOMOIIBIO 18.11.2005 content.apkpro.ru/ru/lesson/6833a930-
TPUTOHOMETPUYECKOMN b325-477a-858¢-5248¢25¢4b30
OKPYXHOCTH
Ot60p KOpHEH
TPUTOHOMETPUYECKUX https://academy-

41 YpaBHEHUH € MOMOUIBIO 19.11.2025 content.apkpro.ru/ru/lesson/4c436a39-
TPUTOHOMETPUUECKOMN 5514-4780-ba02-8730c18ccle3
OKPYXHOCTH
Ot60p KOpHEH
TPUTOHOMETPUYECKUX https://academy-

42 YpaBHEHUH C IOMOLIbIO 20.11.2025 content.apkpro.ru/ru/lesson/4c436a39-
TPUTOHOMETPUUECKOI T 5514-4780-ba02-8730c18ccle3
OKPYXHOCTH
OT160p KOpHEi
TPUTOHOMETPUIECKUX https://academy-

43 YPaBHEHUH C MOMOLIBIO 24.11.2025 content.apkpro.ru/ru/lesson/7222a3e5-
TPUTOHOMETPUIECKOM T bf55-4cc0-a4de-8b783c60e313

OKPYXHOCTH




44

Pemenue
TPUTOHOMETPUUYECKUX

https://academy-

content.apkpro.ru/ru/lesson/7222a3e5-

HEPaBEHCTB 25.11.2025 bf55-4cc0-a4de-8b783c60e313
Pemenue https://academy-

45 TPUTOHOMETPUIECKUX 26.11.2025 content.apkpro.ru/ru/lesson/580c5b69-
HEPABEHCTB o 6bc6-4839-b174-42b7d12661b1
Pemenue https://academy-

46 TPUTOHOMETPUYECKUX 26.11.2025 content.apkpro.ru/ru/lesson/580c5b69-
HEpPABEHCTB o 6bc6-4839-b174-42b7d12661b1
Pemenue https://academy-

47 TPUTOHOMETPUYECKUX 27 11.2025 content.apkpro.ru/ru/lesson/785232{8-
HEPABEHCTB o 80cd-4af9-al134-f2d1b4el7e7c
KonTponbHas pabora:

"I'padukn
pa https://academy-
TPUTOHOMETPUUYECKUX

48 . 01.12.2025 content.apkpro.ru/ru/lesson/785232£8-
ymicit e 80cd-4af9-al34-f2d1bdel 7eTc
TpuroHomerpuyeckne
HepaBeHCTBA"

OCHOBHBIE METO/IbI https://academy-

49 peLIeHMs IT0OKA3aTEIbHbIX 02.12.2025 content.apkpro.ru/ru/lesson/e60a35e6-
HEPaBEHCTB o a3f9-47bd-acda-575385a9136¢
OCHOBHBIE METO/IbI https://academy-

50 pelIeHMs TTOKa3aTeIbHbIX 03.12.2025 content.apkpro.ru/ru/lesson/e60a35e6-
HEPaBEHCTB o a3f9-47bd-acda-575385a9136¢
OCHOBHBIE METO/IbI https://academy-

51 peuIeHus noKa3aTeabHbIX 04.12.2005 content.apkpro.ru/ru/lesson/2abd67e8-

HCPAaBCHCTB

889a-412f-b654-71fc378adb2c




52

OCHOBHBIE METOIbI
pElICHUS MOKa3aTeIbHBIX

https://academy-

content.apkpro.ru/ru/lesson/2abd67e8-

HEPaBEHCTB 08.12.2025 889a-4f2f-b654-71fc378adb2c
OCHOBHBIE METOIbI

https://academy-
pelIeHus

53 09.12.2025 content.apkpro.ru/ru/lesson/5266£690-
norapHpMHecKHX e 1801-4cd7-af07-0c5734001f4e
HEPABCHCTB
OCHOBHBIE METOIbI

https://academy-
pelIeHus

54 10.12.2025 content.apkpro.ru/ru/lesson/5266£690-
NIOTapUGMHIICCKIX e 1801-4cd7-af07-0c5734001f4e
HEPaBCHCTB
OCHOBHBIE METOIBI

https://academy-
pelIeHus

55 11.12.2005 content.apkpro.ru/ru/lesson/9e47b9{9-
NIOTapHQMHHECKHX e b8f2-49b2-880b-44043¢4d0938
HEPaBEHCTB
OCHOBHBIE METOI5I

https://academy-
perieHus

56 15.12.2005 content.apkpro.ru/ru/lesson/9e47b9{9-
NIorapHpMHHECKHX e b812-49b2-880b-44043¢4d0938
HEPaBEHCTB
OCHOBHBIE METOI5I https://academy-

57 pemeHus UppauoOHaIbHbIX 16.12.2005 content.apkpro.ru/ru/lesson/4e424e7e-
HEPABEHCTB o aled-40f0-85e8-dc19f0386dae
OCHOBHBIE METOIbI https://academy-

58 peleHus UppalMOHAIIBHBIX 17.12.2005 content.apkpro.ru/ru/lesson/4e424e7e-
HEPaBEHCTB o aled-40f0-85e8-dc19f0386dae
OCHOBHBIE METOIBI https://academy-

59 pELIEHNs HPPALUOHAIBHBIX 18.12.2025 content.apkpro.ru/ru/lesson/1d683c7b-

HCPAaBCHCTB

3c8c-4ba2-b57f-0cc2a968409a




60

OCHOBHBIE METOIbI

peIICHUA UPPAllMOHAJIbHBIX

https://academy-
content.apkpro.ru/ru/lesson/1d683c7b-

HEPaBEHCTB 22.12.2025 3c8c-4ba2-b57f-0cc2a968409a
I'padmyeckue MeTo b1 https://academy-

61 pereHus uppanroHaIbHbIX 73.12.2025 content.apkpro.ru/ru/lesson/c8c036fc-
YPaBHEHUH o a915-4fa2-b71b-58053467740e
I'paduueckue meToap! https://academy-

62 pelIeHns UppalOHaIbHBIX 24.12.2005 content.apkpro.ru/ru/lesson/c8c036fc-
ypaBHEHUM o a915-4fa2-b71b-58053467740e
I'paduaeckue meToap1 https://academy-

63 peleHus roKa3aTeabHbIX 25.12.2005 content.apkpro.ru/ru/lesson/88f4035d-
YpaBHEHUU o bd9b-4699-a55a-f6cbecbabeed
I'paduaeckue meToap1 https://academy-

64 peleHus roKa3aTeIbHbIX 29.12.2025 content.apkpro.ru/ru/lesson/88f4035d-
HEpPABEHCTB o bd9b-4699-a55a-focbecbabeed
I'paduaeckue meToap!

CILCHIS https://academy-

65 P 30.12.2025 content.apkpro.ru/ru/lesson/f78278e9-
JIorapuGMHECKuX e 2611-41ed-bc96-9f3a8f60c395
yYpaBHEHUH
I'padmyeckue meto b1

https://academy-
peuieHus

66 12.01.2026 content.apkpro.ru/ru/lesson/f78278¢e9-
AIOrapHpMHHICCKHX e 2611-41ed-bc96-9£3a860c395
HEPaBEHCTB
I'pacdmyeckue meTo b1

https://academy-

67 PEIICHI content.apkpro.ru/ru/lesson/ebef844b-

JIOTapu(pMUIECKHX 13.01.2026 ' '

HCPAaBCHCTB

798b-4e58-8¢50-f42275e2bdcbd




I'padmyeckue meTo bl
pEIICHUS MOKA3aTeIbHBIX U

https://academy-

68 content.apkpro.ru/ru/lesson/ebef844b-
JlorapuMuCCIHX 14.01.2026 | 2981 4¢58-8¢50-142275¢2bdet
ypaBHEHUM
I'padmaeckue MeTo b1

https://academy-
pelieHus MoKa3aTeIbHbIX U
69 O N—— 15.01.2026 content.apkpro.ru/ru/lesson/f5203f17-
P . o 256e-432b-al4f-a78168a0eb77
ypaBHEHUM
I'paduueckue meToap!
https://academy-
pelieHus MoKa3aTeIbHBIX H
70 0T apHAMITIECKIX 19.01.2026 content.apkpro.ru/ru/lesson/f5203f17-
P o 256e-432b-al4f-a78168a0eb77
HEPaBEHCTB
I'paduaeckue meToap1
penieHus MoKa3aTeNbHbIX U hutps://academy-
71 O Sp—— 20.01.2026 content.apkpro.ru/ru/lesson/Seedfac9-
P T dfe6-4bc3-86f0-9ccTec2f43ed
HEPaBEHCTB
KonTponsnast pabora:
"UppauroHaibHbIE, https://academy-

72 MOKa3aTelbHbIE U 21.01.2026 content.apkpro.ru/ru/lesson/Seedfac9-
J'IOl“apI/I(bMI/I‘IeCKI/IC ) ) dfe6-4bc3-86f0-9cc7ec2f43ed
HepaBeHcTBA"

KommnuekcHeie uncna.
AJ'Il"e6paI/IIIeCKa}I )51 https://academy_

73 TPUTOHOMETPUYECKAS 22.01.2026 content.apkpro.ru/ru/lesson/cealb379-
(dhopmbI 3amucu o 26b4-40dc-9fcl-afa43cd798bd
KOMIUIEKCHOTO YHClia
KommnuekcHeie uncna. https://academy-

74 Anrebpandeckas 1 26.01.2026 content.apkpro.ru/ru/lesson/cealb379-

TPUTOHOMCTPpHUYICCKAA

26b4-40dc-9fc1-afa43cd798bd




(dhop™mebI 3amucu
KOMILIEKCHOTO YHCIIa

Apudmernueckue https://academy-

75 oIepaluy ¢ KOMIUIEKCHBIMU 27.01.2026 content.apkpro.ru/ru/lesson/931b7fb3-
qyciIaMu T 5e77-458¢-92£8-3b25fb556af7
Apudmernueckue https://academy-

76 oIepaluy ¢ KOMIUIEKCHBIMU 73.01.2026 content.apkpro.ru/ru/lesson/931b7fb3-
qyciIaMu T 5e77-458¢-92£8-3b25fb556af7
N3obpaxenue https://academy-

77 KOMILIEKCHBIX YHUCENI Ha 29.01.2026 content.apkpro.ru/ru/lesson/67510094-
KOOPJIMHATHOM MJIOCKOCTH o 2106-4001-b69f-5aa7028e2323
N3obpaxenue https://academy-

78 KOMILIEKCHBIX YHCENI Ha 02.02.2026 content.apkpro.ru/ru/lesson/67510094-
KOOPIMHATHOM IJIOCKOCTH T 2f06-4001-b69f-5aa7028e2323
®opmyna Myaspa. Kopuu https://academy-

79 N-OM CTEIEHU U3 03.02.2026 content.apkpro.ru/ru/lesson/2c65dca2-
KOMIIIEKCHOTO YHcia T 5876-4eb2-ad84-90ec6e3fc962
®opmyna Myapa. Kopau https://academy-

80 N-OM CTEIEHU U3 04.02.2026 content.apkpro.ru/ru/lesson/2c65dca2-
KOMIUIEKCHOTO YHCIa T 5876-4eb2-ad84-90ec6e3{c962
[IpumeHeHre KOMIJIEKCHBIX

https://academy-
YUCeNl JUIsl peIeHust

81 05.02.2026 content.apkpro.ru/ru/lesson/30dd1437-
(rseraccKux 1 He 1b35-4da0-9c7b-49¢14a40504c
reoOMEeTPUUYECKUX 3a]1a4

https://academy-
KonTponsHast pabora:

82 tent.apkpro.ru/ru/lesson/30dd1437-

"KoMrIuiekcHble yncia" 09.02.2026 CONFERLAPKDEO.IIFUEESS0

1b35-4da0-9c7b-49e14a40504¢




HarypanbHble u nemnsie

https://academy-

83 content.apkpro.ru/ru/lesson/9ac217f5-
e 10.02.2026 1 g9 4072-bl1c1-38044799£50¢
HaTypanbHble U LeNble https://academy-

84 content.apkpro.ru/ru/lesson/9ac217f5-
e 11.02.2026 1 o190 4072-blc1-38044799£50¢
[IpuMeHEHNE TIPU3HAKOB hitps:/facademy-

85 content.apkpro.ru/ru/lesson/79f9¢cc29-
JEITMMOCTH IEIBIX YHCET 12.02.2026 7£40-dedd-aceT-2eScdas8e 1950
[IpuMeHEHNE TIPU3HAKOB hitps:/facademy-

86 content.apkpro.ru/ru/lesson/79f9cc29-
JIEITMMOCTH IEIBIX YUCET 16.02.2026 7840 Aedd-accT-2e8cda8e 1950
[IpumeHeHne npu3HaKkoB https://academy-

87 JNEJTUMOCTH IEJIBIX YUCET: 17.02.2026 content.apkpro.ru/ru/lesson/bcef8a49-
HOJ1 u HOK e d747-4bba-bebd-1b7al2¢b1b31
[IpumeHeHnne npu3HaKkoB https://academy-

88 JNEJTUMOCTH LEJIBIX YUCET: 18.02.2026 content.apkpro.ru/ru/lesson/bcef8a49-
HOJ1 u HOK e d747-4bba-bebd-1b7al2¢b1b31
HpI/IMeHeHI/Ie IIPU3HAKOB https://academy-

89 JIEIIMMOCTH LEJIBIX YHCEeJI: 19.02.2026 content.apkpro.ru/ru/lesson/06861344-
OCTaTKH 110 MOAYIIIO T 9bcc-4746-9a7b-e373206fcf55
IIpuMeHeHne TPU3HAKOB https://academy-

90 JEJIUMOCTH LEJIBIX YHCeT: 24.00.2026 content.apkpro.ru/ru/lesson/06861344-
OCTAaTKH 10 MOJYJIO o 9bcc-4746-9a7b-e373206fcf55
[IpuMeHeHHe MpU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEIT: https://academy-

91 anroput™ EBknmnaa mis 75.02.2026 content.apkpro.ru/ru/lesson/c3c06093-

peuicHud 3aa4 B HCJIbIX
qucjiax

2f17-487e-b399-7c8184c97042




KonTtponsHas pabdoTa:

https://academy-

92 " " content.apkpro.ru/ru/lesson/c3¢c06093-
Teopust LenbIX ynucen 26.02.2026 F7-4876-b399-7c8fR4c7042
Cucrema 1 COBOKYITHOCTh
. https://academy-
ypaBHEeHU. PaBHOCHIIbHBIC

93 02.03.2026 content.apkpro.ru/ru/lesson/68ce63¢e9-
CHCTCMBL H CHCTCMBI- - 7fad-4536-2474-b88b2e08c635
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh

. https://academy-
ypaBHEHUI. PaBHOCHIIbHBIC

94 03.03.2026 content.apkpro.ru/ru/lesson/68ce63¢e9-
CHCTEMBL H CHCTCMBI- - Tfad-4536-a474-b88b2e08c635
CJIEICTBUS
OCHOBHBIE METOIBI

https://academy-
PEIICHHS CHCTEM U

95 . 04.03.2026 content.apkpro.ru/ru/lesson/f00ef860-
coBoKymHoCTER } s 273f-4cbb-87be-d6£8£985£042
palMoHAIBHBIX YPaBHCHUM
OCHOBHBIE METOI5I
pEeIeHUs] CUCTEM U https://academy-

96 COBOKYIHOCTEM 05.03.2026 content.apkpro.ru/ru/lesson/f00ef860-
HppaMOHAIBHBIX ) ) 273f-4cbb-87be-d6f8f985f042
YpaBHEHUH
OCHOBHBIE METOIbI

https://academy-
pelIeHus CUCTEM U

97 . 10.03.2026 content.apkpro.ru/ru/lesson/707826b6-
COBOKymHOCTER § R ecab-4483-b35f-a9caf18d70b
MOKa3aTeIbHbIX YpaBHEHUN
OCHOBHBIE METOIbI
PEIEHUS CUCTEM U https://academy-

98 content.apkpro.ru/ru/lesson/707826b6-
COBOKYITHOCTEM 11.03.2026 o

IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

ecab-4483-b35f-a9caf18d7f0b




OCHOBHBIE METOIbI
PEIICHHS CUCTEM U

https://academy-

99 COBOKYITHOCTEH 12.03.2026 content.apkpro.ru/ru/lesson/623eea00-
JOTapUPMUICCKIX 4590-43da-8485-663f9d26d56a
YpaBHEHUU
OcCHOBHBIE METO/IbI
pelIeHUs CUCTEM U https://academy-

100 COBOKYITHOCTEH 16.03.2026 content.apkpro.ru/ru/lesson/623eea00-
JorapuPMUIECKux 4590-43da-8485-663f9d26d56a
YpaBHEHUU
[Ipumenenue cucrem Kk
PELICHUI0 MAaTEMATHYECKUX
3aJa4 1 3aJ1a4 U3 https://academy-

101 pa3IUYHBIX 00JIaCTeH HAYKH 17.03.2026 content.apkpro.ru/ru/lesson/78463cf4-
u pea_]'[],Hof/'I JKU3HU, ec3c-4£39-9f1e-5¢70546288d4
HMHTEpIpeTanus
MTOJyYEHHBIX PE3YJIbTATOB
[Ipumenenue cucrteM K
PELIEHUI0 MAaTEMaTUYECKUX
3a7ay4y U 3a1a4 U3 https://academy-

102 pa3IUYHBIX 00JIaCTeH HayKH 13.03.2026 content.apkpro.ru/ru/lesson/78463cf4-
U peajibHOM KU3HU, ec3c-4£39-9f1e-5¢70546288d4
HMHTEpIpeTanus
MOJYYEHHBIX PE3YJIbTATOB
[IpuMeHeHne HEpaBEHCTB K
pEIIEHNIO0 MaTEMaTHYECKUX https://academy-

103 3aJ71a4 ¥ 3a7a4 U3 19.03.2026 content.apkpro.ru/ru/lesson/e0a822eb-

pa3nuyHbIX o0aacTeil Hayku
U peaIbHOU KU3HH,

4b55-4210-8188-82757695edtb




HHTEpIpeTanus
IIOJIy4EHHBIX PE3YJIbTATOB

KonTtponsHast padoTa:
"CucTemMbl pallMOHATBHBIX,

T~ https://academy-

104 pp 30.03.2026 content.apkpro.ru/ru/lesson/e0a822¢eb-
TOKA3ATCIBHBIX 1 M 4b55-4210-8188-82757695edfb
JorapupMUIecKux
ypaBHeHUI"

https://academy-
PanvonanbHbIe ypaBHEHHS

105 31.03.2026 content.apkpro.ru/ru/lesson/1ad69e0f-
¢ TapaMeTpamMu e Sbel-4927-bd58-532bce7522a6
Pammmonancubie https://academy-

106 HEPaBEHCTBA C 01.04.2026 content.apkpro.ru/ru/lesson/1ad69e0f-
rmapaMeTpamu o Sbel-4927-bd58-532bce7522a6

https://academy-
PanmonanbHbIe CHCTEMEI C

107 02.04.2026 content.apkpro.ru/ru/lesson/646aa6de-
flapamMeTpami e 8de7-4b5-9bag-c8744f5d1d3a
HppannonanbHbie https://academy-

108 YpaBHEHMS, HEPABEHCTBA C 06.04.2026 content.apkpro.ru/ru/lesson/646aa6de-
rapaMmeTpamMu o 8de7-4fb5-9ba8-e8744f5d1d3a

https://academy-
HppanmoHanbHbIe CHCTEMBI

109 07.04.2026 content.apkpro.ru/ru/lesson/193b6bde-
¢ apaMeTpamMu e d484-408d-bb9f-e2492d2b25b2
[Toka3arenbHble ypaBHEHUS, https://academy-

110 HEpaBEHCTBA C 08.04.2026 content.apkpro.ru/ru/lesson/193b6bde-
rapameTpamu o d484-408d-bb9f-e2492d2b25b2

https://academy-

111 HoxkasatenbHere creTembi ¢ content.apkpro.ru/ru/lesson/6d241ab6-
napameTpaMmu 09.04.2026 ; ;

9760-4fc5-a429-1054c86ac87e




112

Jlorapugmuueckue
ypaBHEHHUS, HEPABEHCTBA C

https://academy-
content.apkpro.ru/ru/lesson/6d241ab6-

rapamerpamu 13.04.2026 9760-4fc5-a429-1054c86ac87e
Jlorapudpmuueckue https://academy-

113 14.04.2026 content.apkpro.ru/ru/lesson/62b80b98-

CHCTCMBI € TTapaMeTpamMH e 23a6-463c-a5cb-197fadd00723
https://academy-
Tpuronomerpuueckue

114 15.04.2026 content.apkpro.ru/ru/lesson/62b80b98 -
YPaBHCHMA C HlapaMeTpaMH e 23a6-463c-a5ch-197fadd00723
Tpuronomerpuyeckue https://academy-

115 HEpPABEHCTBA C 16.04.2026 content.apkpro.ru/ru/lesson/7b1d5e83-
napaMeTpamu o 535a-4eec-ald0-a76dacal48a3
TpUTrOHOMETPUYECKHE https://academy-

116 p p 20.04.2026 content.apkpro.ru/ru/lesson/7b1d5e83-
CHCTCMBI C MlapaMeTpamMu ek 535a-deec-ald0-a76daeal48a3
[Toctpoenue u
HUCCIIEI0OBAHUE

. https://academy-
MaTeMaTUYECKUX MOIEIIEH

117 . 21.04.2026 content.apkpro.ru/ru/lesson/aced26¢6-
PEAILHBIX CHTYAIIH € A 00a5-45€9-8dcb-776f8£308cc9
MTOMOIIIBIO YPABHEHHH C
rapamMeTpamu
ITocTpoenue u
HUCCIIEIOBAHUE

. https://academy-
MaTeMaTUYECKUX MOIEIIEN

118 . 22 .04.2026 content.apkpro.ru/ru/lesson/aced26¢6-
PEATIBHBIX CHTYALHH © e 00a5-45e9-8dcb-776f8£308cc9
MOMOIIBI CUCTEM
ypaBHEHUH ¢ TapaMeTpaMu

119 Hocrpoenne n httDtS://tacaiemy_ /ru/l n/635f84ab

content.apkpro.ru/ru/lesso ab-
HCCIIeJOBaHUE 23.04.2026 DAD

2bd3-43df-b695-8eb2601584¢eb




MAaTeMaTH4ECKUX MOJIENEN
peanbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

KonTtponsHast padoTa:

https://academy-

120 " " content.apkpro.ru/ru/lesson/635f84ab-
3ajauu ¢ mapamerpamu 27.04.2026 2bd3-43dE-b695-8eb2601584ch
[ToBTOpenue, o6o0IICHNE, https://academy-

121 cucTeMaTu3anys 3HaHuH 73.04.2026 content.apkpro.ru/ru/lesson/cee0a605-
"VpaBHeHus" o 0c8d-4fea-abdf-52a08a76eeb3
[ToBTOpeHue, 0600IICHNE, https://academy-

122 cUCTeMaTu3aIys 3HaHUH 29.04.2026 content.apkpro.ru/ru/lesson/cee0a605-
"VpaBHeHus" o 0c8d-4fea-abdf-52a08a76eeb3
[ToBTOpeHue, 06o0IICHNE,

o https://academy-
CHCTEMAaTHU3aIUs 3HAHUN:
123 ny C 30.04.2006 content.apkpro.ru/ru/lesson/b7a30aa9-
PDABHCHIA. LHCTEMBT s 138a-4ea7-b9eb-2c773467ce36
ypaBHeHUI"
[ToBTOpEeHUE, 0600IICHNE, https://academy-

124 cUcTeMaTu3alys 3SHaHUHI 04.05.2026 content.apkpro.ru/ru/lesson/b7a30aa9-
"Hepasencrna" o 138a-4ea7-b9eb-2¢773467ce36
[ToBTOpEeHUE, 0600IICHNE, https://academy-

125 cUCTEMAaTU3aMs 3SHAHUHN 05.05.2026 content.apkpro.ru/ru/lesson/b796db6a-
"Hepasenctna" o 417a-4e42-81e8-e93c095b2931
[ToBTOpEHUE, 0000IICHNE, https://academy-

126 cHUCTEMAaTU3aIMs 3SHAHUH: 06.05.2026 content.apkpro.ru/ru/lesson/b796db6a-
"HepaBencrsa" o 417a-4e42-81e8-e93c¢095b2931
[TosTOpEHuE, 0600MIIEHHE, https://academy-

127 . content.apkpro.ru/ru/lesson/9d853d14-
cucTeMaTu3alys 3HaHuH: 07.05.2026

e537-4e35-8dcb-4d55d3{f2a32




"[IpousBosaHas u e€
npuMeHeHue"

[ToBTOpEenue, 06001ICHNE,
cucTeMaTu3anys 3HaHui:;

https://academy-

128 " i content.apkpro.ru/ru/lesson/7086al2a-
HpomBOHH‘jf" uee 12.05.2026 | | 6, 4 400c-9cf4-d5df03032447
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Yucna v BEIYHCIIEHUS

1.1

OnepupoBaTh MOHATUSIMH: palMOHAIbHOE M JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHATe  apudmMernyeckue  omepandd ¢ palloOHaJIbHBIMU U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYHCIICHHA, HCIIOJIB3Ys ImpaBrjia
OKpYIJICHH:, ACJIaTh NPUKUIKY U OICHKY pE3yjibTaTa BEIUMCIIEHUH

1.4

OnepupoBaTh MOHATHSAMHU: CTEMEHb C IEJBIM TMOKa3aTeleM, CTaHAapTHas
(dopma 3anucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HaTypalbHOUM CTETCHU;
HCIIOJIb30BaTh MOIXOAIIYI0 (POPMY 3alUCH JICUCTBUTEIBHBIX YHCEI IS
peLIeHUs TPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC U TAHTE€HC MPOU3BOJILHOTO
yria; HCIOJb30BaTh 3alUCh TMPOU3BOJILHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPABCHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
paluoHaIbHOE, UppalMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinmonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHHH U
peliaTh TPUrOHOMETPUYECKUE YPABHEHHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ LOCJIbIX, PAOUOHAJIIbHBIX 1 UPPAIHOHAJIbHBIX
BLIpa)I(eHI/Iﬁ H pellaTb OCHOBHBLIC THIIBI ICJIbIX, pPalHOHAJIbHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YPaBHCHUSA U HEPABCHCTBA JIsI PCHICHUA MATCMATHYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCaJIbHBIC CUTyallUM Ha A3BIKE anre6pbl, COCTaBJIATH
BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA IO YCIIOBHUIO 3aJa4U, UCCIICAOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKH




OnepupoBaTh MNOHATUSAMH: (YHKIHA, CIOCOOBI 3akaHus  (DyHKIHH,

3.1 o0nacTe oOmpenesrieHus] M MHOXECTBO 3HAUYeHUH (QYHKIUH, Trpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki GyHKIMIA U1 pELICHNs ypaBHEHUN
3.4 Ctpouth W uuTaTh TpapuKH JHUHEWHOW (YHKIUH, KBaJIPATUIHOU
' (GyHKIMY, CTENEHHON (YHKIIMH C eITBIM NOKa3aTeneM
Hcnonw3oBate Tpaduku (GYHKIUH A1 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUIeHUH 33Jad U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJlbHOM  JKM3HM, BbIpaXaTb (QOPMYJIaMHU 3aBUCUMOCTH  MEXKIY
BEJTMYMHAMH
4 Hauana matemaTnyeckoro aHaamsa
41 OnepupoBaTh NOHATHUSMU: TIOCIEIOBATEIBbHOCTb, apudmMernyeckas u
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  YOBIBAIOIICH  T'€OMETPUUYECKOMN
Mporpeccuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECCUid IS
' pelIeHus pealbHbIX 33a4 MPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALlUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juii  ONMCAaHUS
52 peabHBIX IPOLIECCOB U IBJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUAMHU:  OINpENENEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOMH MPOrpaMMbl CpeHEro 001ero od0pa3oBaHusi
pe3yJabTaTa
1 UYucna v BEIYMCICHUS
OnepupoBaTh HOHATHSAMM: HATypajdbHOE, LEJI0€ YHCIO; HCIOIb30BATh
1.1 NPU3HAKK JAEIMMOCTH LEJbIX YHCElN, PA3JIOKEHHE YuClla Ha IPOCThIE
MHO>KUTEINH JUI PeleHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHAIBHBIM MTOKa3aTeIeM




1.3

OmnepupoBaTh NOHATUSAMHU: JOTapuU(PM UKCIa, JECATUIHbIE U HATypaJIbHbIE
Jorapupmbl

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpuMeHsATH CBOWCTBA CTENEHH JUIA TPeoOpa3oOBaHMS BBIPAKCHUH,
OIIEPUPOBATh IOHATUSAMHU: ITOKA3aTEIBHOE YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKEHHN, COJEPKAIUX JIOTapu(MBI;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(MHUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pellleHuE;
HCIIOJB30BATh ~ CUCTEMY JIMHEMHBIX  YpaBHEHUM Uil  PEIICHUS
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM WU COBOKYIHOCTEM
palOHAIbHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alreOpbl, COCTABIIATH
BBIPAKECHUS, YPABHEHHUS, HEPABEHCTBA M CHUCTEMBI MO YCIOBHUIO 3a/1a4H,
HCCIIeI0BATh MOCTPOESHHBIE MOJIEIH C UCII0JIb30BAHMEM arrapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (DYHKIIMH, HAUOOJIbIIEE U
HaMMEHbIIIee 3HAaYCHUsI (PYHKIIMK Ha MPOMEXKYTKE; UCTIOIB30BATh MX LIS
rccaeaoBanus QYHKINH, 3aJaHHON TPpapuKOM

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTApUPMUIECKON U
TPUTOHOMETPUUECKUX (DYHKUUN; H300pakaTb UX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh IS PELICHUS] YPaBHEHHU U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd  JTUHEWHBIX
yYpaBHEHUN W UCHOJb30BaTh HUX U1 PEIICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH

34

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAHUS IPOIECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUTUIMH

Hauana maTemaTnueckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUSMU: HENpepbiBHAS (QYHKUHUSA, MPOU3BOJHAS
(GYHKIMHM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKH CMBICIH
MPOU3BOJHOM ISl pellIeHUs 3a/1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
IMPOU3BOJAHBIC CYMMBI, ITPOU3BCACHHUSA, YACTHOI'O Q)YHKHHP'I

4.3

Hcnonb3oBaTh MPOM3BOAHYIO JJIS  MCCIENOBaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IpahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXIACHUSA HAWITYHIICTO PCUIICHUA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLMAIIbHO-DKOHOMUYECKHUX, 3aa4ax

45 OnepupoBaTh MOHATHUSAMH: TEpBOOOpa3Hasi M HMHTErpal; IOHUMATbH
' reOMETPUYECKU U (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpasHble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

47 Pemrats npukiiagHele 3a1a4u, B TOM YHCIIE COLMAIIBHO-3KOHOMUYECKOTO U

(bHU3UYIecKOro XapakTepa, CpeJICTBAMU MaTEeMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Koxn
1 Yucna v BIYKCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHbIE U JECATUYHBIE JpOOHM, IPOLIEHTHI,
OECKOHEUYHbIE  MepHoauYeckue  Jpobu.  ApudMeTHyeckue  onepauuu ¢
1.1 paloOHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUU. [IpuMeHeHune
npo0Oeil M IMPOLEHTOB JUIsl PELIEeHUs MPUKIATHBIX 33aJad M3 pa3Iu4HbIX OTpaciel
3HAHUM U PEATBHOMN KU3HU
[evictButenbHble  4yucaa.  PalMoHanbHblE W UMpPpAlMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuud C JACUCTBUTENbHBIMU unciaamu. [IpubnmxEéHHbIE
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp c nenbiM nokaszateneM. CranaapTHas ¢opma 3amuMcu JEHCTBUTENILHOTO
1.3 yucna. Mcnonb3oBanue moaxonasmeid GopMbl 3allicu NEUCTBUTEIBHBIX YHUCEN IS
pEILIeHNs MPAKTUYECKUX 3a7a4d U IIPEICTABICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIYEeCKUMHU
' KOPHSIMH HATypaJbHOU CTEIICHU
15 CuHyC, KOCHHYC W TaHI€HC YHCIOBOIO apryMmMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIOBOrO apryMeHTa
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0Opa30BaAHMS
29 IIpeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Merton
UHTEPBAJIOB
2.4 | Pemenue LenbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppalMoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI
57 IIpumeHeHre ypaBHEHMI U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a/1ad U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U peaslbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amaHus QyHkIMM. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHMH ¢QyHkumu. Hymm QyHkuouu.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpAJILHBIM H LIETBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa u rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTpuyeckasi OKpyKHOCTb, OMPEIEICHUE TPUTOHOMETPUUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMEHTa
4 Hauana maTematnueckoro anaiamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3adaHHs TOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckas W TeoOMETpHUYECKas Mporpeccud. beckoHeuHO yOBIBaroIIas
4 | TEOMETpHYECKas MPOrpeccus. CyMma OeCKOHEYHO YObIBAIOLIEH I'eOMETpUUECKOMN
' nporpeccuu. DopMmyna CIOXKHBIX TPOLEHTOB. Mcmonp30BaHME MTPOTPECCHH ISt
pelieHust peabHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
MHuoxecTBO, omnepanuyd Haj MHOXecTBamH. [[uarpammer Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPETHUKO-MHOKECTBEHHOTO ammapara g OIMUCAaHUS peaTbHBIX
MIPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33729 U3 APYTUX yU4eOHBIX TPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETBIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COACPKAITUX JJOTAPHU(PMBI
29 [IpeoOpa3oBanue BhIpaKEHUI, COAEPKAIIUX CTEIIEHH C PAllMOHAIBHBIM
' oKazareyem
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [loka3aTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHEHMH. PemieHwe nNpukinagHbIX 3agad € [OMOIIbIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 Cucrembl U COBOKYITHOCTH pPallUOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CUCTEM M HEPaBEHCTB K PEIICHUI0 MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IUIHbIX 00JIacTel HayKu U pealbHON )KU3HU
3 OyHKIMH U TpapUKH




Oynkius. Ilepuognyeckue ¢ynkuuu. [TpomMexyTKH MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuu. HawnOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINN, X CBOWCTBA U TPaPUKH

34 Hcnons3oBanue rpadukoB GpyHKIMIA 4715 peIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  QyHKIMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3aJad U3 JPYruX Yy4eOHbBIX
IIPEAMETOB U PEATIbHOM )KU3HU

4 Hauana maTtemaTnyeckoro aHanmsa

4.1 HenpepsiBabie Gpynkmmu. MeTo HHTEPBAJIOB JIJIsl PEIICHUs] HEPABEHCTB

4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX (QyHKIUNA. DOpMysbl HaX0XKJIEHUS MPOU3BOJHOMN

' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMHA

[IpuMeHeHre NPOU3BOTHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H

4.4 aKkcTpeMyMbl. Haxokenre HanOoIbIIero 1 HanMEHbIIEero 3HaYeHUsI (PYHKIINN Ha
OTpE3Ke
[Ipumenenne NpoN3BOAHOMN JIIsl HAXOKIEH U HAMITYYIIIEr0 PELIeHHUs B IPUKIIATHBIX

4.5 3aayax, A ONpENeNIeHHus CKOPOCTH Ipoliecca, 3aJaHHOro (opmynoi wuiu
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 HHTerpai, ero reoMeTpuyueckuii 1 GU3MIECKUI CMBICI. BhI4rciieHne naTerpaia mo

dhopmyne Hetotona — JleitOania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHON NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnanenue meronmamMm 10Ka3aTENbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
yMmMeHue (QOopMyIHMpOBaTh W OINEPUPOBATH MOHATUSMH: OMpENEICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIMPOBKH; TPUMEHSTh UX; YMEHUE (POPMYITUPOBAThH
00paTHOE W TPOTHBOIIOJOKHOE YTBEPKJEHWE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCMOJIB30BaTh METOJ MaTEeMaTHYECKOW WHIYKIIUU;
MPOBOJUTH JIOKA3aTeJIbHBIE PACCYKJIEHUS TPU pEIIeHUW 3ajad,
1 OILICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYKICHUW; YMEHHE
OTIEPUPOBATH TIOHATHSIMH: MHOXECTBO, MOJMHOMXECTBO, OTIEPAIMH HaJ
MHO>KECTBAMU; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
anmapar JJisl OMMCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U MPH pelIeHUN
3aja4, B TOM 4YHCJIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATh MNOHATUAMU: HATYpPaAJIbHOC YHCIIO, IIEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcJICM, CTCIICHDb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC U  TaHI'CHC
IIPOU3BOJIBHOTO YHUCJIA, OCTATOK 110 MOJAYJII0, PallHOHAJIIbHOC YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, OCIabIX,
2 palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKHU ACIIMMOCTH, HauMEHBIIHN O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna I[IpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InYHbIMHU MMO3MIMMOHHBIMHA CUCTEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIUHMCJICHUE 3HAYEHUH U Hp606pa3OBaHI/I5{ BBIpa)KeHI/Iﬁ (¢{¢]
CTCIICHAMHA H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupmMeTHIeCcKast Iporpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ T€OMETpUYECKass  MPOTrPecCcHs; yYMEHHE  3a/aBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMIUJIEKCHBIX YHCeN (TeOMETpHUYECKas, TPUTOHOMETPHYECKAs U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICI OITPCACIIUTEIIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAIIBHEIE,
MOoKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CUCTEMAa YPaBHEHWW W HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MNPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHSThH
YpaBHEHUs, HEPABEHCTBA, WX CUCTEMBI JJIsl PEIICHHUS MaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (GYHKIUS, YETHOCTH (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (PyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HEepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi U BTOpas MPOU3BOAHAS (PYHKIMU, T€OMETPUUECKUI U
(u3nueckuif CMBICIT TMPOU3BOJTHON, MepBoOOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJWUTh AaCUMNOTOTHI Trpaduka (QyHKIUU; yMeHUe
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BENEHHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIMN, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HAXOAWTh IMPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIONb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIIME M HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduKy MHOTOUYJICHOB C MCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHallM3a; TPUMEHATHh MPOU3BOJHYIO JIS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKIAJAHBIX, B TOM YHUCJIE COLUATBbHO-IKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoIMaanu U 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHYCCKOI'0 MOJCIMPOBAHUA C

MOMOIIbI0 T (HEepeHIINATBHBIX YPABHCHHIA

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIUs, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMHU, TOKa3aTelnbHAas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaduKH W3y4EHHBIX (YHKIUH, BBINOIHATH MPEOOpazOBaHUS
rpadukoB GYHKUMH, HCHOJIB30BATh I'paUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON JKU3HU; BBIpAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 peIIeHUs
ypaBHEHUI, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW MIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JINYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAXKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJjaud, MCCIEIOBaTh IMOJYYEHHOE pEeIIeHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIU C MCIOJIb30BaHUEM armapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTudeckoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, HHTEPIPETUPOBATD
uH(bOpMAaIMIO, TIPECTABICHHYIO B TA0NIUIaX, Ha qUarpaMmax, rpadukax,
OTPAKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
uHGOPMAIIMI0O C TIOMONIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCIIe C MPUMEHEHHEeM TpaduvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpadUIeCKH UCCIIE0BATh COBMECTHBIC
HaONMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccun




YMeHue OoInepupoBarTh IOHATHUSAMM: CIydalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXEHUSI W YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, (hopmyiny beprymnm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OIICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUH; YMEHHE OIEPUPOBATH
HNOHATUSIMU: CllydaliHas BEJIWYMHA, paCHpeleIeHHEe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTe€IbHOTO M HOPMAalIbHOIO paclpencieHui;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleNeHuld Juis
pelIeHus 3a/ad; 3HAKOMCTBO C MOHSATUAMM: 3aKOH OOJBIINX 4YHCEl,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETaHHE, IEpEeCTaHOBKa,
YHUCIIO COYETaHW, YMCIO MepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PAKTHI U pAaCCYKACHUA AJIS pEIICHU 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKa, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKpelIMBaloOlUecs MpsMBbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIY NpSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHrr 3a7ad u3ydeHHble (aKThl U TEOPEMBbl TUNIAHUMETPHUH; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIero MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI0 T'€OMETPUUYECKUX TOHITHH H

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (GUTYpbI, 00BEM (uUrypsl,
MHOTOI'paHHMK, MPAaBUIIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapamjenenunesn, Npu3Ma, OUpamuaa, ¢GUrypa U IMOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ans chepsl, MIoaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIBHOTO IMapajuiejiCnvIiicaa, mupamMuabl, MPHU3MbI, LHUJIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKAa NOBEPXHOCTH, CEUYCHMsI KOHYCa U LIMJIMHAPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHIO, CEYEHHE Iapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHATh CBOMCTBA M'€OMETPUUECKUX (PUTYp, CAMOCTOSITENILHO
(bopMynHpOBaTh ONpEAeTICHUS U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MPHU3HAKaX '€OMETPUYECKUX (PUTyp, 0O0CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuoo ¢GUryp 1o
pPa3IMYHBIM TMpPU3HAKAM, BBIIIOJHATH HEOOXOJMMBIE OIMOJHUTEIbHbBIE

MOCTPOCHUS
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VYMmenne OINCpHUPOBATh TOHATHUAMMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIypBl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HUCIOJb30BaThb I'COMCTPUYCCKHEC OTHOLICHUSA
MIPH PELIEHUH 3a]]a4; HaXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI01aTb, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYrUX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCIATH F€OMETPUUECKHE BEITHMUYMHBI
(mmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
W3Yy4YeHHbIE (OpPMYJIbl U METOAbI, B TOM YHCIIE: IJIOUIa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUleNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB 1MO0OHBIX (HHUTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHMUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpAaMHU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I peIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘le6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  paCllO3HABATb

NPpOSABJIICHUC 3daKOHOB MATECMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM H  MHMPOBOH

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Harypanbnbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonanenpie ywcna. OOBIKHOBEHHBIE M JCCSITHYHBIC APOOW, MPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenenp c¢ uensiM mnokaszareneM. CTeneHb C pPAaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
Ls CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble YHCTAa. ApUPMETHYECKHE OIepaluu ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppauuoHaibHbIe YpaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkmums, cmocoOwl 3amanus Gynkinuu. ['paduk dyaknuu. B3anmaOo oOpaTHBIE

> ¢ynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHUs] W MHOXXKECTBO 3HaueHuil ¢ynkumu. Hymum QyHKImm.
10 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIuH. Hambonblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
13 Crenennas (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauk KOPHS 1-0i CTETIEHU
3.4 TpuroHomeTtpuueckue HyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Hauana MaTeMaTHueCKOTro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3€MEHTAPHBIX PYHKIIUN
[IpuMeHeHre TPOM3BOJHONW K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! QYHKIUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

* Maremaruka. Anredpa u Hayalla MaTeMaTuyeckoro ananusa; 10 kiacc.
yriayonenHoe ooyuenue Mep3isk A.I'., Homuposckuit I.A., [Tonsiko B.M.;
non peaakuueit [ononsckoro B.E. O61iecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;
AxrmmonepHoe odmectBo «M3mnarensctBo «lIpocBenienue»

* MaTtemartuka. Anredpa 1 Hayajga MaTeMaTHYeCKOro aHanu3a; 11 kiacc.
yriayonenHoe ooyuenue Mepsisik A.I'., Homuposckuii [I.A., Ilonsikos B.M.;
nox penakiueit [Togonbsckoro B.E. O6mecTBo ¢ orpaHndeHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;
AxtumonepHoe ob6miectBo «M3narensctBo «IIpocsemienue»

Marematuka: anrebpa 1 Hayalla MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSI.

» Anre6pa u Hadyaa MmaTeMaTtudeckoro anainusa. 10—11 kiraccel : 6a30BbIN U

yriayO0néuHsiii ypoBHH : yueonuk / 1. A. Anmumos, 10. M. Konsirun, M. B.

TkauéBa . — 11-e u3g., crep. — Mockaa : IIpocsemenue, 2023. — 463 c.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
» AnreOpa u Havasa MaTeMaTHIECKOTO aHainn3a. MeTonuyeckue
pekomenaanuu. 10-11 knaccel. AnreOpa v Hauajga MaTeMaTUYECKOTO aHAJIN3a.

Amumos L A. u ap. (10-11) (ba3zoBblit/Yrny0€HHBIN)



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

* Poccuiickas snexkrponHas mkoda (https://resh.edu.ru/)

* udoypok (https://infourok.ru/biblioteka)

* [1OC Mos mixouna (https://myschool.edu.ru/)
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