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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT Bc€ Ooiee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeUHblE INepuoandeckue Apodu. [IpumeHeHnue apoOedl W MPOUEHTOB JUIS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmxkE€HHbIE BBIYMCICHHMS, TPABHUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TreOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHIL U OIIPEIEITUTENCH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus1 QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKLHS C HaTypalbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs] ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUsI IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBuble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K TpaduKy PyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0JacTeldl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX MPOLECCOB C MNOMOLIBI0 AuddepeHIrnanIbHbIX
YPaBHEHUM.

INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:
c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU OOYy4YaroIErocss Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MaTEeMAaTHUYECKHUX
OCHOBaX  (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHUH, TpoOUETYp



IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOJICHCTBOBATD
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HUIACHTUYHOCTH, YBAKCHHS K
IPOILLIOMY W HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOLIEHUE K
JNOCTUKEHUAM POCCUIUCKHUX MAaT€MATUKOB M POCCHUHCKOM MAaT€MAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHUM B JPYrMX HayKax, TEXHOJOTUsX, cdepax
AKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHWE IYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUI HAayKH U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUYAsl ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJlay, PEIICHUM, pacCy IACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATH MAaTEMAaTUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOro M Oe3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0pPOBOC THUTAHHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHA M OT/bBIXA,
peryispHas (Qusnueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHSTUSX CIIOPTUBHO-03I0POBUTEILHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANTBHON NESITENBHOCTH, CBS3aHHBIM C MaTEMaTHKOW U e
MPUJIOKEHUSIMA, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOp Oyayuied mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIEC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CHOCOOHOCTH K
MaTEMaTUYECKOMY 0O0pa30BaHUIO U CAaMOOOPa30BaHUIO HA MPOTSHKEHUHM BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTU4YECKOW HaMpaBJICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYyJbTYpbl, TMOHUMAHHE  BIUSHUSA
COIIMAJIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpelbl, 0OCO3HAaHHE TII00ATBHOTO XapaKTepa KOJIOTHUYECKUX Mpo0JieM, OpUeHTaIMs Ha
IPUMEHEHUE MaTEeMaTUUECKUX 3HAHUM ISl pellieHusl 3a7a4 B 00JIaCTH OKPYKaIoIIeH
cpenbl, IUIAHUPOBAHHME TIOCTYNMKOB M OLIEHKU HMX BO3MOXHBIX IOCIEICTBUI IS
OKpYXKarouen Cpepl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUE MAaTeMAaTHUYECKON
HayK{ KakK c(epbl YEJTOBEUYECKOUN NESITEIIBHOCTH, 3TAOB €€ Pa3BUTHSA M 3HAYUMOCTH
JUISl pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMATHUKA UM MaTEeMaTU4YeCKOM
KYJIbTYpOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATh IPOECKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA

ba3oBble 1ornueckue aAecTBU:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPHU3HAKKM MaTEMaTUYECKHX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXy MOHATUSIMH, (POPMYIHPOBATH OMPEICTCHUS
MOHSTHH, YCTaHABIMBAThH CYIIECTBEHHBINH MPU3HAK KiacCU(pUKAIIUU, OCHOBAHUS JIJIst
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIN3A;

BOCITPUHUMAT, dbopmynupoBaTh U Pe0OPa3OBLIBATH CYKIEHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, CIMHUYHbIE, YaACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS B
dakTax, TAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX, MpeyiaraTh KPUTCPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JIenaTh BBIBOJBI C HCIOJIL30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JTOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(TpsiMBIE ¥ OT TIPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh Crmoco® pemieHuss ydeOHOM 3amayu  (CpaBHUBATH  HECKOJIBKO
BapUAHTOB PEIICHHMS, BEIOMpATh HanboJee MOAXOMSIMNA C yUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKU WHCTPYMEHT I[O3HAHMUS,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npooiemy,
yCTaHaBIMBATh HCKOMOE U JaHHOE, (OpMUPOBAThH THIOTE3Y, ApTYMEHTUPOBATH CBOIO
NO3UINIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYecKoro OObEeKTa, SIBJICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITy 00bEKTaMHu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBAaTh OOOOIICHWS W BBIBOJLI IO pe3yJbTaTaM
OpPOBENEHHOTO  HAONIOJIEHUs,  MCCIENOBaHUS,  OLEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;



IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TAKXKE BBIIBUIaTh
IIPEATIOIO0KEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nuHpopmanueii:

BBISBJIATH ACQUIMUTHI WH(GOPMAIlMU, JAHHBIX, HEOOXOIHWMBIX JJIsl OTBETa Ha
BOIIPOC U JJIS PELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B PA3NUYHBIX (PopMmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaJEXKHOCTD uHpOopMauu o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIE el CTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U
[EJSIMHU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
IMUCBbMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHUS 10 XOAYy PpCIICHUS  3aJauyw,
KOMMEHTHPOBATD MOJTYyUYCHHBIN pe3yJIbTaT;

B X0 OOCYXXJEHMS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOM TEMHI,
MpOoOJIEMBI, pelaeMoi 3a/1auu, BHICKa3bIBATh MJICH, HAIICIICHHBIC HA TIOUCK PEIICHMS,
COTIOCTaBIIATh CBOM CYXACHHUS C CYXKICHHUSIMH JPYTUX YYAaCTHUKOB JHAJIOTA,
OOHApyXWBaTh pa3MMYMe H CXOJCTBO TIO3MIMH, B KOPPEKTHOH  Qopme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIATh PE3YNbTAThl PEIICHUS 3aJadH, JKCIICPUMEHTA, HCCICIOBAHUA,
MPOCKTa, CaMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHUS C YYETOM 3amad
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, QITOPUTM pPEILIEHUs 33aJauyd, BHIOMpATh CHOCOO pEIIeHUs C
y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJIeTh HABBIKAMU MO3HABATEIbHON pedekcu KaK OCO3HAHUS COBEPIIAEMBIX
JICUCTBUM W MBICIUTENBHBIX TMPOIECCOB, MX pE3YyJbTaTOB, BJIaJeTh CHOcoOaMu
CaMOITPOBEPKH, CAMOKOHTpPOJISI IIPOLIECCAa U PE3yJIbTaTa PEIIECHUsS MaTEMAaTH4YECKON
3a/1a4y;



OpPEABUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPU PELICHUM 33Ja4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaliJICHHBIX OIINOOK, BHISIBICHHBIX TPYHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJbTaTa 1IN U YCIOBUSM, OOBSCHITh MPUUUHbI
JTOCTH)KEHUSI WM HEJOCTHXKEHUSI Pe3yJbTaTOB JESATEIBHOCTH, HAXOJIUThb OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUWBUAYaJbHOU
paboTHI TIPU PEIICHUH y4eOHBIX 3a7a4, TIPUHUMATh I1eJIb COBMECTHOU JIESITEIIbHOCTH,
IUTAHUPOBATh OPraHU3aIMi0 COBMECTHOM paloThl, paclpeneisTh BUIbI padoT,
JIOTOBApUBATLCA, OOCYXIaTh IMpOILIECC M PE3yJbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYNMHOBBIX (opMmax paboThl (0OCYyXKIeHUs, OOMEH MHEHHUM,
«MO3TOBBIE HITYPMbI» U MHBIC), BBINOJIHATh CBOIO YaCTh Pa0OThl U KOOPJUHUPOBATH
CBOU JICUCTBUSA C APYTUMH YJIEHAMH KOMaHbl, OLICHUBATh KAYECTBO CBOETO BKJIAJIA B
oOmui  OpOAYKT MO  KpUTepusiM,  CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMMOJECHCTBUA.

HHPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kiacce oOyYaroIMiiCS TMOJYYUT CIIECIYIOIINUE
OpeIMETHbIE pe3yNbTaThl MO OTIECIBbHBIM TeMaM pabodeil mporpaMMmbl y4yeOHOIO
Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOT0 aHaIu3ay:

Yuciia v BBIYMCJICHUA:

CBOOOJHO OMNEpUpPOBaATh TMOHATUAMH: PALUOHAIBHOE YHUCIO, OeCKOHEeYHas
nepuoanyeckas  ApoOb, MPOLEHThl, HppalUOHaIbHOE  YMCIO, MHOYKECTBa
PALMOHAIIBHBIX U JCHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOIO YUCIIA,;

OPUMEHATH JPOOU U MPOLIEHTHI JUIs PEIICHUs MPUKIAIHBIX 3a]a4 U3 Pa3INdHbIX
OTpAaCIIe 3HAHUW U pEAIbHOU KU3HU;

MIPUMEHSATh MPUONMKEHHBIE BBIYUCIICHUS, MpaBUjla OKPYIJICHUS, TPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIUYNCICHNN;

CBOOOZIHO OMNEpUpOBaTh TMOHSATHEM: CTEMEeHb C IEJNbIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOMAILYI0 (OpMY 3amuCH ACHCTBUTEIBHBIX YHMCEN JUIsl pelieHUs
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJHO OMNEpUPOBATh MOHATHEM: apUPMETUUYECKUH KOpPEHb HATypaJbHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO OIEpPUPOBATH MOHATUAMM: JioTapudM 4YuCia, JECATUYHBIE U
HaTypajbHbIE JJOTapu(MBbI;



CBOOOZIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC
YHUCJIOBOI'O apIyMEHTA;

ONEPUPOBATh MOHATHUSAMH: APKCHUHYC, APKKOCHHYC M APKTAHI'E€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHMSI-CIICCTBHUS, PABHOCWIbHBIC HEPAaBEHCTBA;

MPUMEHATh Pa3jMYHbIE METOJbl PpELIEHUS pPAlUOHAIBHBIX U APOOHO-
PAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ WHTEPBAJIOB Ul  PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW II€PEMEHHOM,
MHOTOWIEH C LEJbIMU KO3(PUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHATH JCIICHUE
MHOTOWJIEHa HAa MHOTOWIEH C OCTaTkoMm, TeopeMmy be3dy u teopemy Buera s
pelIeHns 3a1a4;

CcBOOO/IHO ONEPHUPOBATh MOHITUSIMU: CUCTEMA JTMHEHHBIX YpaBHEHUH, MaTpHILIA,
ONPENEIUTENIb MATpULBl 2 X 2 M €ro TeOMETPUYECKHMU CMBICI, HCIIOIb30BaTh
CBOWCTBA OIpeaenuTens 2 X 2 1 BBIYUCICHUS €ro 3HAa4eHUs, IPUMEHATH
ONPENEIIUTENIN JUIA PEUICHUS CHCTEMBbl JIMHEWHBIX YPAaBHEHHM, MOJEIMPOBATH
pealbHbIle CUTyallMd C IIOMOILIBIO CUCTEMbl JMHEHWHBIX YPAaBHEHUM, HCCIEAOBAThb
IIOCTPOCHHBIE MOJEJIMA C IIOMOIIBIO MATPUI] U OIPEACIUTEIEH, UHTEPIIPETUPOBATH
IIOJIyYE€HHBIN PE3YyJIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMH JUIA  IpeoOpa3zoBaHUs
BBIPAXKEHU;

BBINOJIHATH NMPEOOPA30BAHUS YUCIIOBBIX BBIPAXEHHUM, COIEpKAIUX CTENEHH C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCII0JIb30BaTh CBOWMCTBA JIOrapu(PMOB sl TpeoOpa3zoBaHus JIOrapu(pMUIecKux
BBIPAXKEHU;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: HPPAMOHAJIBHBIE, IOKa3aTelIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEMN;

OPUMEHSTh OCHOBHBIE TpPUTOHOMETpHUecKue (OpMysbl sl IpeoOpa3zoBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUM;

CBOOOZIHO  ONepUpoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXOoAaumble  (QOpMyJbl  JJIi  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHNN;

MOJICNIUPOBaTh pealbHblEe CUTyallUM Ha S3bIKe aureOpbl, COCTaBIATH
BBIPDAKECHUSA, YpPAaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3aJayM, HCCIEI0BATH
MOCTPOCHHBIE MOJIENIU C HCTIOIb30BAaHUEM allapara aiareopsl.

DYyHKUUMU U TPAPUKH:



CBOOOZIHO OMNEpPUPOBATh MOHATUAMU: (PYHKLHUSA, CHOCOOBI 3afaHusl (PYHKLMH,
B3aMMHO OOpaTHbIe (PYHKIIMM, KOMIO3UIIUA (DYHKIUN, Tpaduk GYyHKIIUU, BBITOTHATh
AIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHIH;

CcBOOOZHO OIEpUPOBaTh TMOHATUSAMHU: OOJACTb OMPEICICHUS U MHOMXECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATUAMM: UETHbIE W HEYETHbIE (PYHKIUH,
nepuoanyeckre (yHKIUHU, MPOMEKYTKM MOHOTOHHOCTH (PYHKIIMM, MAaKCUMyMbl U
MUHUMYMBbl (YHKIIUM, HauOOJbIlee W HAaUMEHbIIEe 3HAYeHHUE (YHKIHH Ha
MIPOMEKYTKE;

CBOOOZHO ONEpUPOBaTh MOHATUSIMM: CTENEHHass (PYHKLUHUS C HATYpaJbHBIM U
LEeJIBIM TIOKa3aTeseM, Ipauk CTeneHHOW (YHKUHMU C HaTypaldbHbIM M LEIBIM
nokasatesneM, rpaduk KOpHA N-OM CTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKA3aTeeM;

ONepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTWyHasi M JAPOOHO-TMHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOO/ZIHO OIEpUpPOBaTh MOHATUSAMU: TOKa3zaTelbHAass U Jorapudmuueckas
(yHKUMH, MX CBOWCTBAa W rpaduKH, HCHOJb30BaTh MX TpauKu IJs peuieHus
YpPaBHECHUH;

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAss OKPY>KHOCTb,
OTpe/ieNIeHUEe TPUTOHOMETPUUECKHUX (DYHKIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh TIpaduKu  (QYHKIMM 78 UCCIENOBaHMS IMPOIECCOB U
3aBUCUMOCTEI TMpHU PELICHUU 3aJad HU3 JIPYTUX YYEOHBIX NMPEIMETOB U pealbHOU
KU3HH, BBIPAXATh (OPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUYUHAMU;

Havyana maTeMaTH4eCKOro aHajm3a:

CBOOOZHO OIEpUpPOBaTh MOHATHAMHU: apudmMeThyeckas M TIeOMETpUYecKast
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsi F€OMETPUYECKAsl MPOrpeccusi, JTMHEUHBIN U
AKCIMIOHEHUUAIBHBIN POCT, (POpMyJia CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJb30BaTh MPOTPECCHM JUIsl PEUIeHHs] pealbHbIX 3343y MPUKIATHOTO
XapakTepa,

CBOOOJHO OMEPUPOBATH MOHATHUAMHU: IOCIEI0BATEILHOCTb, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE W OrPAHUYEHHBIE MOCJIEI0BATEIBHOCTH,
MOHMMATh OCHOBBI 3apOK/ICHUSI MaTEMaTUUYECKOIO aHaM3a KaK aHain3a OECKOHEYHO
MaJblX;

CBOOOJHO ONEPUPOBATHh MOHATHUAMU: HENPEPHIBHbIE (DYHKIIMU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJHO OIEPUPOBATH MMOHATHEM: (PYHKIHUS, HENpepbiBHAs Ha OTpPE3KeE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH ISl peLICHUs 3a/1a4;



CBOOOJIHO ONEPUPOBATH MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOAHBIE (DYHKIINH,
KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISATh MPOU3BOJIHBIE CYMMBI, MPOW3BEJICHUS, YACTHOTO W KOMIIO3UIUU
IBYX (DyHKIM, 3HATH TIPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh TEOMETPUYECKUN W (PU3UYECKHM CMBICT TPOU3BOJHON ISt
pelieHus 3anad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpPAIlMU HAJ MHOYKECTBAMH;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIA amnmapaT JJisl ONMUCAHUSI PealbHbIX
IIPOLIECCOB U SIBIICHUM, TP PEUICHUU 33]1a4 U3 APYTUX yU4EeOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBaTh MOHATUSIMU: OIpEACNIeHUe, TeopemMa, ypaBHEHHeE-
CJIEICTBHE, CBOWCTBO MAaTEMaTUYE€CKOTO OOBEKTa, J0KA3aTeJIbCTBO, PAaBHOCHIHHBIC
YpaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B 11 kiacce oOyYaroImMiicsd TMOJYYUT CIICIYIOIINE
IpPEeIMETHbIE pEe3yJIbTaThl MO OTAENbHBIM TeMaM pabodeil mporpamMMmbl y4eOHOTO
Kypca «AnreOpa u Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yncsia v BBIYMCJIEHUSA:

CBOOOJ/IHO OINEpPUPOBATH MOHATUSAMU: HATYpPaJIbHOE U IEJI0€ YHUCIIO, MHOXKECTBA
HAaTypAJIbHBIX U LEJBIX YHUCEN, HUCIOJIb30BATh MPU3HAKU JEIUMOCTU LIEJIBIX YHCEN,
HOJl u HOK HaTypaibHBIX 4uceNnl Uil PEIICHUs 3adad, NPUMEHATh aJIrOpUTM
EBxnuna;

CBOOOJHO OIEpUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIC YHCJIA B PA3JTMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEpPUPOBATh TOHSATHUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJI, TMPEJCTaBISATh KOMIUIEKCHBIE YHCJIa B alreOpanyeckoud Hu
TPUTOHOMETPUUECKON (opMe, BBINOIHATH apU(PMETUUECKUE OIepalud C HUMU U
n300pakaTh HA KOOPJMHATHOU TJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHSATUSMH: HPPAIMOHANIBHBIE, TIOKa3aTeIbHbIE U
norapuMUIECKre HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TTIOMOIILI0 PABHOCHIIBHBIX
epPEeXO0B;

OCYILIECTBIISATH OTOOP KOPHEH MPHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHECHHUS;

CBOOOJTHO  OMEpUPOBATH TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
MPUMEHATh  HeoOxoaumble  (GOPMYJBI  JUIsl  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKHUX HEPABEHCTB;

CBOOO/JIHO OMEPUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIC CHCTEMbI U CHUCTEMBI-CJICJICTBUS, HAXOIUTh PELICHUS
CUCTEMbl M COBOKYIHOCTEW pallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTENbHBIX H
norapu(MUUECKUX YpaBHEHUIN 1 HEPABEHCTB;



peniaTh palMoHalIbHbIE, UPPALIMOHATIBHBIE, TOKAa3aTeIbHbIE, JOTapU(PMUYECKUE
U TPUTOHOMETPUYECKHE YpAaBHEHHMS] U HEPaBEHCTBA, COJEpKallMe€ MOAYIU U
napameTpsbl;

MPUMEHSTh Tpauueckue METONbl NI pelIeHHs] YpaBHEHHN M HEpaBEHCTB, a
TaK)Ke 3a/1au C MapaMeTpaMu;

MOJICNIUPOBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPOKEHUSI, YPAaBHEHHUS, HEPABEHCTBA W MX CHCTEMbl [0 YCJIOBHIO 3aJayH,
UCCIEN0BAaTh IOCTPOECHHBIE MOJEIM C HUCIOJb30BAaHUWEM anmapara ajureopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DOyHKUUM U Tpaduku:

CTPOUTh TpadUKU KOMIIO3UIMK (PYHKIMHA C TIOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTh F€OMETPUUYECKHUE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPJIWHATHOM
IJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKUMM [ MOJAEIMPOBAHUSA M MCCIEAOBAHUSA peabHbIX
MIPOLIECCOB.

Havana mareMaTH4ecKoOro aHajiu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIEA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOAUTh HauOOJbIIee U HaWMEHblIee 3HAUCHUS (PYHKIIMHU HENPEphIBHOW Ha
OTpE3KE;

MCIIOJIb30BaTh MPOM3BOJHYIO [JISl HAXOXKJECHHUS HAWIYYIIEero pElIeHus B
IPUKJIAJHBIX, B TOM YHCIIE COLMUAIBbHO-3KOHOMHUYECKHX, 3a/1a4ax, s ONpeNesICHUs
CKOPOCTHU U YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION UK TpaduKoM;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: IEPBOOOpa3Hasi, ONpeaeaEHHbIA HHTETpal,
HaxoJIUTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUUHA W BBIYUCIATH MHTErpaig Io
dbopmyne Herorona-JleliOnuia;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

MMETh MPEJCTABICHUE O MaTEMAaTHYECKOM MOJEIMPOBAaHUM Ha NPUMEPE
cocTaBieHus TudepeHIuanbHbIX YPaBHEHHUI;

pemiaTh MNPUKIAIHBIE 3aJa4d, B TOM YHUCJIE COLUAIBbHO-DKOHOMHYECKOTO H
(pu3nyecKkoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
‘ KosmuecTBo yacos DJIEeKTPOHHBIE
| Ne HaumenoBaHue pa3jieioB u
Konrpoabnsie (uupposbie)
n/n TeM POrpaMMbl Bcero
padoTbI o0pa3oBaTejibHbIE
pecypchl




MHO)K@CTBO I[eﬁCTBHTeHBHBIX
yycesl. MHOTOYIEHBI.

PaunonanbsHble ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBI
JIMHEVHBIX YPaBHCHUU
OyHKIUHU U TpadUKH.
CrenenHast GyHKITHUS C ETBIM 12 1 https://resh.edu.ru/
[I0Ka3aTeieM
Apudmerndeckuii KopeHs N-
oil crenenu. MppannonanbHbie 15 1 https://www.yaklass.ru/
ypaBHEHUS
I1 :
oKasaTeNbHAs pyHKIHA 10 1 https://resh.edu.ru/
[TokazarenbHbIC YpaBHEHUS
JI .
OrapHMIECKas PYHKILLS 18 1 https://resh.edu.ru/
Jlorapudmuueckre ypaBHEHUs
T
PHIOHOMETpHHCCIHe 22 1 https://www.yaklass.ru/
BBIPKEHUS U YPaBHEHUS
I1
OCTICAOBATEILHOCTH 1 10 1 https://resh.edu.ru/
POrPeccuu
H .
CHIPEPLIBHEIC (YHKILIH 20 1 https://resh.edu.ru/
[IponsBoHas
IT 600
OBTOPEHHE, 00O meHI:Ie’ 5 2 https://www.yaklass.ru/
cucTeMaTtu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 136 10
I[MTPOTPAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB u (uudposbie)
KonTtpoabHubie
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI
pecypcsl
UccnenoBanue GyHKIMiI ¢
. 22 1 https://www.yaklass.ru/
MOMOILIbIO TTPOU3BOIHOM
[TepBooOpasHast u HHTETpaT 12 1 https://resh.edu.ru/
I'paduxu
TPUTOHOMETPUUECKUX
byHKUINH. 14 1 https://resh.edu.ru/
Tpuronomerpuueckue

HEepaBeHCTBA
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Hppanuonanbusle,
[I0Ka3aTeJIbHbIC U

4 24 1 https://resh.edu.ru/
JorapupMuIecKue
HEPaBEHCTBA
KommnekcHele uncna 10 https://resh.edu.ru/
HarypanbsHble U 1iesnbie yucia 10 https://resh.edu.ru/
CucreMsbl palluOHAJIbHBIX,

7 VPPATHOHAIBHEN 12 1 https://www.yaklass.ru/
IIOKa3aTCJIbHBIX U
JOTapu(PMHUECKUX YPaBHEHUH

8 3agauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/

9 Hosroperite, o6o6mer“1e, 16 2 https://resh.edu.ru/
cUCTEeMaTH3aIlHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaudecTBO yacoB 1 3
0 aTa JIEKTPOHHBIE N (PPOBLIE
Tema ypoka KoHTpoJbHbIe P HgP
n/n Bcero H3yUYeHH s o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI

1 [[MHOXeCTBO, Onepaiii Ha/l MHOYKECTBAMHU https://education.yande
W UX CBOMCTBA 04.09.2023 @ x.ru/home/

2 narpaMMEbl Diiepa-Benna https://www.yaklass.ru/
Jluarp P 05.00.2023 ° Y
[IpuMeHeHrE TEOPETUKO-MHOKECTBEHHOTO

3 p p https://resh.edu.ru/
ammapara JJis pelIeHHs 3a1a4 06.09.2023
Pammonansasie uncina. OOBIKHOBEHHBIE U

4 eCSTUYHBIE TPOOH, IIPOIICHTEI, https://uchi.ru/

A APODH, TIPOTt 07.09.2023
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PammonansHable uncina. OOBIKHOBEHHEIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
5 OeCKOHEUHBIE IEPUOTUYECKHUE https://www.yaklass.ru/
pHon 11.09.2023 P Y
npobu.Bxoanas koHTpoapHas pabora 25
MUH.
[Ipumenenne qpodeit u MPOIEHTOB ISt https://education.yande

6
pelIenys IPUKIaHbIX 3a1a9 12.09.2023 = x.ru/home/
ITpumenenne npoOeii ¥ IPOLIEHTOB IS .

7 p AP pont a https://lecta.rosuchebni
pelIeHs TPUKIaJAHbIX 3a7a4 13.09.2023

elicTBUTEIbHEIE YHciia. PanioHanbHbIE U

8 A t https://www.yaklass.ru/
HUPpAIMOHATILHBIE YHCIIa 14.09.2023
Apudmernueckue omnepaimu ¢ .

9 puch patt https://uchi.ru/
NEWCTBUTEIILHBIMI YHCIIAMHI 18.09.2023
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Mopynp EeMCTBUTEIBHOIO YHUCIIA U €T0

10 . https://lecta.rosuchebni
CBOIiCTBA 19.09.2023
[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

11 OKpYyTJICHHS, IIPUKHUIKA U OIlEHKA pe3yIbTaTa https://lecta.rosuchebni

PYTIICHH, HPHKHIKA M OlCHia pesy 20.09.2023
BBIUHCIICHUN
OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U

12 00HO-pAllMOHAIBHBIX YPABHEHUN U https://resh.edu.ru/
ApOOHO"palt P 21.00.2023 P
HEPaBEHCTB
OCHOBHBIE METOBI PEIIEHUS LEJIBIX U .

13 5 AABLP H . https://education.yande

00HO-pAllMOHAIBHBIX YPABHEHUN U
APOBHOPAN P 25.00.2023  x.ru/home/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U

14 00HO-pAllMOHAIBHBIX YPABHEHUN U
APOvHOpatt P 26.09.2023
HepaBeHCTB. CTapToBas TUarHOCTHKA.

MHOrowieHsl OT OAHON NEPEMEHHOM.

15 eJIeHre MHOroYJIeHa Ha MHOTOUYIEH C https://www.yaklass.ru/
A 27.09.2023 P Y
octaTtkoM. Teopema besy
MHorousieHs! ¢ HeIBIMA KO3 pUImeHTamu. .

16 H b https://uchi.ru/
Teopema Buera 28.09.2023

17 Pemenue cucreM NTMHENHBIX YpaBHEHUHN

P 02.10.2023
18 P . . https://education.yande
€IIEHNE CUCTEM JINHENHBIX YPaBHEHNH
P 03.10.2023  x.rulhome/
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
OnpenenuTels MaTPUIBI 2X2, €ero .

19 e . pHH > https://lecta.rosuchebni
T€OMETPUUYECKHUI CMBICT U CBOMCTBA; 04.10.2023
BBIUKCIIEHNE €T0 3HAYCHUS

20 Omnpenenurens MaTpulpl 2X2, ero https://resh.edu.ru/
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r€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

05.10.2023

[IpuMeHeHue onpenenuTens A peueHus

21 https://uchi.ru/
CUCTEMBI JINHEWHBIX YPaBHEHUI 09.10.2023
99 Pemenune HpHKi'Ia,Z[HI:IX 3aja4 CUHOMOIJ_[I)I-O httos:/www.vaklass.ru/
CHUCTEMBI JINTHCHHBIX YPAaBHCHHI 10.10.2023
Pemenue npuknaaHpixX 3a1a4 ¢ NOMOILBIO https://education.yande
23 . .
CHCTEMbI JIMHEHHBIX YPaBHCHUI 11.10.2023 = x.ru/home/
KonTtponsnast padora: "PanmonanbHbie
24 .
ypaB}feHm{ U HepaBCIi(",'"I‘Ba Cucremsl 12102023
JMHEHHBIX YpaBHEHHUN
OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
25 B 0 .K https://lecta.rosuchebni
3aHMH(3 oOpartHble pyHkuuu. Kommnosunus 16.10.2023 p
byHKIII
26 Ppadpuic dymiciuitu. SaeMeHTapHEIE . https://www.yaklass.ru/
npeoOpa3oBaHus rpagukoB GyHKIUN 17.10.2023
OO6nacth ornpeesieHus] 1 MHOYKECTBO
27 7 .H . https://uchi.ru/
3HaueHul QpyHkuuu. Hynu ¢pyHknun 18.10.2023 s://uchi.ru
[TpomexyTKH 3HAaK MOCTOSTHCTBA
s .« . -
28 HeTHHe 1 HEACTHDIC (pyHKHII/_I[H https://education.yande
epuonnieckne GyHKIuu. [IpoMexyTKu 10102023 x.rufhome/
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
29 H https://lecta.rosuchebni
anboJipliee ¥ HAMMEHbIIIEe 3HAYCHHE 93.10.2023 p u i
(GYHKIIMHM Ha IPOMEXKYTKE
JluneliHasi, KBagpaTU4Has U JpOOHO- .
30 https://lecta.rosuchebni
AuHenHas QyHKIH 24.10.2023 :
31 DJIeMEHTapHOE MCCIIeIOBAaHNE U TTOCTPOCHUE https://resh.edu.ru/
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https://education.yande/
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https://lecta.rosuchebni/
https://resh.edu.ru/

rpadukoB 3TuX GyHKINH 25.10.2023
DNeMEeHTapHOEe UCCIIEeI0BAHUE U MTOCTPOCHHE .

32 https://lecta.rosuchebni
rpABHKOB STHX hyHKIHA 26102023 P
CreneHb C 1eIbIM NoKazaTeneM. buaom

33 https:// .yaklass.ru/
HeioTona 06.11.2023 YA

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hprorona 07.11.2023

35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U https://education.yande
1eJIbIM MoKaszaresieM. Eé cBoiicTa u rpaduk 08.11.2023  x.ru/home/

36 Kontponbnas pabota: "Crenennas GyHKIus.

E€ cBoiicTBa u rpadux" 09.11.2023
Apudmerndeckuii KOpeHb HaTypaTbHON .
7 https://lecta. h

3 CTEIEHHU U ero CBOWCTBA 13.11.2023 Hps://locta.rosuchebn
Apudmernueckuil KOpeHb HaTypaTbHON

38 https://resh.edu.ru/
CTEIEHHU U ero CBOWCTBA 14.11.2023 PS.ITESA.EELLIL

39 [TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIA, httos://uchi ru/
COJIepXkKaIINX CTETIEHH U KOPHU 15.11.2023

40 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH, httos://www.vaklass.ru/
COJIEpXKAIINX CTETIEHU U KOPHU 16.11.2023
I .

41 peoOpa3oBaHUsI YUCIOBBIX BBIPAXKEHHH, httos://lecta.rosuchebni
CoJIepXKalINX CTETEHU U KOPHU 20.11.2023
14 .

o ppalroHalbHbIe ypaBHeHHsI. OCHOBHBIC https://education.yande
METO/TBI pev:meHI/m UPPAIMOHATEHBIX 9111.2023  x.rulhome/
ypaBHEHUU
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI p?HIeHI/ISI HpPalMOHAIBHBIX 99 11.2023 https://lecta.rosuchebni
ypaBHEHUU

44 Wppanuronansupie ypaBHeHHs. OCHOBHBIC https://uchi.ru/
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METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHUH

23.11.2023

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 https://lecta.rosuchebni
UPPALMOHATIbHBIX YPABHEHUM 27.11.2023 .

46 PaBHOCHIIbHBIE TTEPEXO/BI B IBCIHGHI/II/I https://lecta.rosuchebni
HUPPALMOHATLHBIX YpaBHEHU 28.11.2023

47 PaBHOCUIIBHBIE TIEPEXO/IBI B IjeHIGHI/II/I https://resh.edu.ru/
UPPALMOHATIBHBIX YPaBHEHHIM 29.11.2023

48 PaBHOCUIIBHBIE TIEPEXO/IBI B IzeHIGHI/II/I https:/Awww.vaklass.ru/
UPpPaLMOHATIbHBIX YPABHEHUM 30.11.2023
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

49 0 i https://lecta.rosuchebni
GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM 04.12.2023 p
MoKazaresiem
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

50 i https://uchi.ru/
(GyHKLIMU OOpaTHOM CTENEHH C HATypalbHbIM 05.12.2023
MOKa3areseM
KonTponbHas pabora: "CBoiicTBa u rpaduk

51 N-ou N
KOPHSI OI/I"CTel'IeHI/I ppanroHaNbHbIE 06.12.2023
ypaBHEHUS

59 CreneHs ¢ pallMOHATBHBIM IMOKa3aTeIeM U eé https://education.yande
CBOMCTBa 07.12.2023 = x.ru/home/
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ .

53 https://lecta.rosuchebni
cBoficTBa 11122023 0
Crenens ¢ pallMOHAJIBHBIM MOKAa3aTeIeM U e€ .

54 https://lecta. heb
cBoiicTBa 12122023 oo e OSHEEN
[Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U

55 https://resh.edu.ru/
rpaduK 1412.2023 0

56 Hcnonp3oBanue rpaduka QyHKINM 115 https://lecta.rosuchebni



https://lecta.rosuchebni/
https://lecta.rosuchebni/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lecta.rosuchebni/
https://uchi.ru/
https://education.yande/
https://lecta.rosuchebni/
https://lecta.rosuchebni/
https://resh.edu.ru/
https://lecta.rosuchebni/

peuieHus ypaBHEHU I

18.12.2023

Hcnons3oBanue rpaduka QyHKIUN A5

S7 https://lecta.rosuchebni
pelieHust ypaBHEHU I 19.12.2023 :
I1 .0
., [Towsmrenmie ypastcmn. Ocriosm ngs:educaton yande
b1 PEIICHITT TIOKAATEIRHBI 20.12.2023  x.rufhome/
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUs TOKa3aTEIbHbBIX .
59 https://lecta.rosuchebni
ypaBHeHui. [ IpoMexyTouHas KOHTPOIbHAS 21.12.2023 :
pabora.
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
60 https:// .yaklass.
METO/IbI piIHeHI/Iﬂ MOKa3aTeIbHBIX 95 122023 ps://www.yaklass.ru/
ypaBHEHUU
61 KonTtponpnas pabdora: "[lokazaTensHas
¢yuknus. [lokasarenbHble ypaBHeHUS" 26.12.2023
62 JI . Cponi https://lecta.rosuchebni
orapu¢m uucna. CpoiicTBa Jorapupma 97 12.2023 p
. https://education.yande
63 Jlorapudwm gucia. CBoiicTBa Jlorapugma 98122023 x.ru/home/
64 J . CBoi https:/lecta. hebni
orapu¢m uncia. CoiicTBa orapupma 08.01.2024 p rosuchebni
65 https://uchi.ru/
JlecsTuHbIe U HATypaJIbHBIE TOTaPU(PMBI 09.01.2024 .ru
66 JlecaTUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 10.01.2024 https://lecta.rosuchebni
[IpeoOpazoBanue BEIpAKEHUA, COACPIKALIMX .
67 https://lecta.rosuchebn
sorapudMbl 11.01.2024 : . :
68 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIMX https://education.yande
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https://lecta.rosuchebni/
https://lecta.rosuchebni/
https://education.yande/

Jorapupmbl 15.01.2024 = x.ru/home/
[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
69 https://resh.edu.ru/
norapudmsl 16.01.2024 :
Jlorapudmudeckas pyHKIMs, €€ CBOWCTBA U .
70 https://lecta.rosuchebn
rpaduK 17.01.2024 F HEnERN!
Jlorapudmrueckas GyHKIUsA, €€ CBOWCTBA U .
71 https://lecta.rosuchebn
rpadHK 18.01.2024 P HERER
79 Hcnonb3oBanue rpafpnxa byHKIMN A7 httos://www.yaklass.ru/
pelieHust ypaBHEHHI 22.01.2024
73 Henomssopatiie rpafb M3 QYHKUHH U1 https://lecta.rosuchebni
peleHus: ypaBHEHU I 23.01.2024
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
https://resh.edu.
74 METO/IbI pEIHeHI/Iﬂ JorapuGMUIECKHX 94.01.2024 ttps://resh.edu.ru/
ypaBHEHHIA
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI pG:HIeHI/ISI JorapupMUUECKUX 95 01.2024 https://lecta.rosuchebni
ypaBHEHHIA
. Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE httos://education.yande
METO/IbI pcimeHI/m J0rapupMHUUECKUX 99.01.2024  x.ruhome/
ypaBHEHHIA
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN .
77 https://lecta.rosuchebni
JorapupMHUUECKUX ypaBHEHUI 30.01.2024 :
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT .
78 https://uchi.ru/
Jorapu(pMUUECKUX ypaBHEHHM 31.01.2024 SHUEALIE
79 KonTtponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUS" 01.02.2024
Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
80 https://www.yaklass.ru/
YHMCJIOBOT'O apryMeHTa 05.02.2024 . Y
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CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC

81 https://lecta.rosuchebni
YHCIIOBOTO apryMeHTa 06.02.2024 : s :
APKCHHYC, apKKOCHHYC U apKTaHT€HC

82 https://resh.edu.ru/
YHUCJIOBOT'0 apryMeHTa 07.02.2024 :

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa 08.02.2024
T

"y PUTOHOMETPHYECKAsi OKPYKHOCTb, https://education.yande
onpez[enueHI/Ie TPUTOHOMETPUYECKUX 12.02.2024  x.rufhome/

(YHKIHIA YUCIIOBOTO apryMeHTa
TpuronomeTpuveckas OKpyKHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX 13.02.2024 https://uchi.ru/
(yHKIMIT 4MCIIOBOrO apryMeHTa o

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 14.02.2024 https://lecta.rosuchebni

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 15.02.2024 https://resh.edu.ru/

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 19.02.2024

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 90.02.2024 https://lecta.rosuchebni
[IpeobpazoBanue TPUTOHOMETPHUECKUX

90 https:// .yaklass.ru/
BBIPAXEHUI 21.02.2024 DS LEARIRAL YEETaSS.IL

01 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BbIpaXEHUI 22.02.2024

92 [IpeoOpazoBanue TPUTOHOMETPHUECKUX https://education.yande
BBIPAKCHU I 26.02.2024  x.ru/home/
[IpeobpazoBaHue TPUTOHOMETPHUUECKUX .

93 https://lecta.rosuchebni
RpT— 27.022024 P
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94

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM

https://www.yaklass.ru/

28.02.2024
95 Pewienne TpuroHOMETpUYECKUX YpaBHEHUN 99.02.2024 https://lecta.rosuchebni
96 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 04.03.2024 https://lecta.rosuchebni
97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI https./feducation.yands
P P P 05.03.2024  x.ruhome/
98 P i https://uchi.ru/
eIIeHNe TPUTOHOMETPHUECKUX YPaBHEHUI 06.03.2024 s:/{uchi.ru
99 P i
eIIeHUE TPUTOHOMETPUUYECKUX YPABHEHUI 07.03.2024
100 P i https: .yaklass.
€IEHUE TPUTOHOMETPUYECKUX YPABHEHUM 11.03.2024 ttps://www.yaklass.ru/
KonTponbHnas padora:
101 "T
PUTOHOMETPHUYECKHE Bmpamem;m " 12.03.2024
TPUTOHOMETPHUYECKUE YPABHEHHS
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
102 . M https:// .yaklass.
nocneHOBaTeanVOCTeH eTo. 13.03.2024 ps://www.yaklass.ru/
MaTEeMAaTHYECKON WHIYKITUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
103 nocieaoBarenbHOCTH. Mcropus ananusa 14.03.2024 https://lecta.rosuchebni
0ECKOHEUHO MaJIbIX
104 A https://lecta. hebni
pudmMeTrueckas Iporpeccust 18.03.2024 ttps://lecta.rosuchebni
https://education.yande
105 ['eomeTpuueckast mporpeccus 10.03.2024 X.ru/home/https://education.yande

x.ru/home/
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BeckoneuHo yOpIBaromasi reoMeTpudecKas

106 https://lecta.rosuchebni
porpeccust 20.03.2024 :

107 Cymma 6eCKOHqu HO yOprBaiomei https://lecta.rosuchebni
r€OMETPUUYECKON MTPOTPECCUU 21.03.2024
JIMHEHBIN U SKCIOHEHIIMATIBHBIA POCT.

108 https://resh.edu.ru/
Yucio e. Dopmyisia CI0KHBIX MPOIEHTOB 01.04.2024 PS.ITESn.ECLI
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT. .

109 https://uchi.ru/

Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB 02.04.2024 s
141

110 CTOJIB30BAHUE TIPOTPECCHH IS PELICHHUS httos://www.yaklass.ru/
peanbHBIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa 03.04.2024

111 KonTponbnas pabora:

"ITocnenoBaTeIbHOCTH U IPOrpeccuu’” 04.04.2024

112 H i https://lecta. hebni

enpephIBHBIC QYHKITUN M UX CBOWCTBA 08.04.2024 ttps://lecta.rosuchebni

113 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB https://education.yande
yHKImiT 09.04.2024  x.ru/home/
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA .

114 https://lecta.rosucheb
oTpeske 10.04.2024 ' PeRECATOSUENERN
CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha .

115 https://lecta.rosucheb
OTpEe3Ke 11.04.2024 = 8. TOSUENERN
MeTto 1 MHTEPBAJIOB ISl PEIICHUS

116 https:// .yaklass.ru/
HEPaBEHCTB 15.04.2024 DS.IEARIRN. YEECaSs.IL

117 MeTto 1 MHTEPBAJIOB ISl pEIICHUS
HEPaBEHCTB 16.04.2024

118 MeTo]1 MUHTEPBAJIOB JUTSl PEIICHHUS
HEPaBEHCTB 17.04.2024
IIpuMeHeHre CBOWCTB HEMPEPBIBHBIX https://education.yande

119 .

GYHKINH 715 pEIIeHus 3a1a9 18.04.2024 = x.ru/home/
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[IpuMeHeHne CBOWCTB HENPEPBIBHBIX

120 https://lecta.rosuchebni
GYHKIMHA 715 peiieHus 3a1a4 22.04.2024 : . :
121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU 93.04.2024 https://resh.edu.ru/
122 Ornpenenenne, reOMETPUYECKUN CMBICIT
MIPOM3BOTHOM 24.04.2024
Onpenenenne, GU3HMUECKUN CMBICIT
123 https:// .yaklass.ru/
MIPOM3BOTHOM 25.04.2024 DS-[ANVWW.Y >
YpaBHEHUE KacaTeNbHOW K TpapuKy )
124 https://lecta.rosuchebni
yHKIHH 20042024 P
YpaBHeHHe KacaTeabHOU K rpaduxy .
125 https://lecta.rosuchebni
dbymiciH 02.05.2024 P
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 06.05.2024 https://resh.edu.ru/
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIHA 07.05.2024 https://lecta.rosuchebni
IIpousBoaHass CyMMBI, IIPOU3BEICHHUS, https://education.yande
128 .
YaCTHOTO U KOMITO3HUIIUH (DyHKIIUH 08.05.2024 = x.ru/home/
[TpousBoiHAS CyMMBI, IPOU3BECHHS, )
129 https://uchi.ru/
YaCTHOTO M KOMIO3UIIUU (PYHKITHI 13.05.2024 SHUEALT
1 K "I "
30 OHTpoJIbHas pabora: "[Ipon3BoaHas 14.05.2024
[IpousBoiHAs CyMMBI, TPOU3BEACHHSI, .
131 https:/lecta. heb
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH 15.05.2024 DS IEECia.FOSUCRERN!
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
132 https:// .yaklass.
3HaHui: "YpaBHeHU" 16.05.2024 pcl i yaklass. i/
[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs .
133 https://lecta. heb
3HaHui: "OyHKun" 20.05.2024 e IRECta.TOSEnERN!
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134 Wrorosas kKoHTpOJbHAS paboTa 1 1 91.05.2024
135 Wrorosas KoHTpOJBbHAS paboTa 1 1 99 05.2024
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS ) .
136 AL 1 93.05.2024 https://lecta.rosuchebni
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME



https://lecta.rosuchebni/

11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepBIBHOI\/'I

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpuMeHeHne Mpon3BOHON IS
HaXO0XIECHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoT0 GOopMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomeTprueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BEMOB Ir€OMETPUUYECKHX Tell

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpaszHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTe HAYKU U pealbHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: anredpa u Hadaia aHaiauza, reomerpus.10-11 kmaccel / ATuMoOB

II.A., Kossrun FO.M. u 1p. nox peaakuuen Anumosa 1. A., IIpocBemenue

METOIANYECKHUE MATEPHUAJIbBI V1A YUUTEJIA
HNunaktuyeckue marepuaisl (aBropsl M.B.111a0ynun, M.B.Tkauena,
H.E.®enoposa); Tematuueckue tectol (aBTopsl M.B.Tkauesa, H.E.denoposa);

Metonunueckue pekomennanuu (aBropsl M.B. TkaueBa, H.E.®enopos)

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
«Supexc. YueOnuk» https://education.yande x.ru/home/ ;

«AKmacey https://www.yaklass.ru/;

Poccutiickas anexTponHas 1mkosa https://resh.edu.ru/;

MobuibpHOE 351eKTpoHHOE 00pazoBanue https://edu.mob edu.ru/ui/#/login;

YYU.PV https://uchi.ru/;

['pymma kommanuii «IIpocBemienue» https://media.prosv.ru/;

[Tnatdopma Lecta https://lecta.rosuchebni; .
denepanbHbIN EHTP HHOOPMAITMOHHO 00pazoBaTenbHbIX pecypcoB (DLIOP)

http://fcior.edu.ru


https://www.yaklass.ru/
https://resh.edu.ru/
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