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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa M Hayajla MaTeMaTUYECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B IPOTrpaMMe CPEIHEro OOLIEro 0Opa30BaHMA,
IIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE U aOCTPAKTHOE MBIIICHUE O0Y4YaIOLUXCsl HA YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca OOydaroIMecs OBIIAJEBaOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyJIUPYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaln3a 3aKja/JbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIONIb30BaTh UX JJIs JajbHEMIIEro oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLUSMHU ajireOppl M MaTeMaTU4YEeCKOro aHajlu3a pa3BUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATH
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykaaTh JEAYKTUBHO, UCIIOJIb30BAThH
00001IeHe W KOHKpETHU3alluio, a0CTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xome u3yuenus yueOHOro kypca «Anredpa u Hadaisa MaTeMaTHUYECKOTO
aHalM3a» 00ydYarolluecs IMOJY4ar0oT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETAllUd  TOJYYCHHBIX  PELICHHH, 3HAKOMATCS €  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTE B TMpHUpPOAE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIl Kypc 001alaeT 3HAYMTEIbHBIM BOCIUTATENIBHBIM ITOTEHIIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 Y4eOHbII Marepual, CIOCOOCTBYIOIIMN
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMS, TaK U 4epe3 CHeUPUKYy y4dyeOHOH
NESATEIbHOCTH, TpeOyIolEed MpPOJOJDKUTEIBHON  KOHLEHTPAllUM  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTM UM  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3yJbTart.

B ocnoBe metomuku oOydenuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHaJIn3a JIKUT ACSITETbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B crpykrype yuebHoro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJln3a» BbIIEICHBI CICAYIOUINE COJAEpKAaTeIbHO-METOANUECKUe TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPIKATEIbHO-METOJUUECKIE JIMHUM H3Y4YaroTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHHss Ha YpPOBHE CpeAHero oOuiero oOpa3oBaHMs, €CTECTBEHHO MOIOJIHSAA
Apyr Ipyra U IOCTENEHHO HAchIAasChb HOBBIMM TEMaMU U paszjaeiamMu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede



COJICpKAaHUE HECKOJIbKUX MAaTEeMAaTHYeCKHX AWCHIUIUIMH, TaKHX Kak anreopa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOyuarouyecs OBJaJeBaloT Bc€ Ooiee
IMIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX MOCIEI0BaTeNbHO GOPMHUPYETCS U
COBEPILEHCTBYETCSI yMEHUE CTPOMTh MAaTeMaTHUYECKyl0 MOJeNb PpPealbHOM
CUTYyallH, IPUMEHTh 3HAHUS, MOJTY4YCHHbIC IPU U3y4YEHUH Y4eOHOTo Kypca, Ui
pelIeHs] CaMOCTOATENbHO CHOPMYITUPOBAHHON MaTeMaTUYeCKON 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepixaTenpHO-MeToANnYeCcKas JIMHUS «Unciaa ¥ BBIYMCICHHS» 3aBEpIIacT
(dopMHUpOBaHHE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIH30BAHUE PA3TMYHBIX
dopMm 3amMcu 4yMcaa, yMEHHUE JelaTh NPUKUIKY, BBIMIOJIHATH HPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YUCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIMMCSI MHOXECTBa HATypaJIbHBIX, IIEJIBIX,
palMOHABHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHceld. B KaXIoM M3 O3THX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHbIE €My crnenupuyeckue 3anadd U ONepalMu: JeJIeHHe Halelo,
ONEpPUPOBAHME OCTATKAMU Ha MHOXKECTBE LEJNBIX YHCEN, Oco0ble CBOICTBa
paIMOHATBHBIX M MPPAMOHATBHBIX YHCEN, apU(PMETHYSCKIE ONEPAIUH, & TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapst mocienoBaTeNbHOMY PACHIMPEHUIO KPyra HCHOJIb3yeMBIX YHCEN |
3HAKOMCTBY C BO3MOXXHOCTSIMUA HMX MPHUMEHEHUsI JUISl PEIICHHS PAa3JIMYHbIX 3a/1a4
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHUH MOJIEJICH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHSI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPEaIM3YyeTCs] Ha NPOTSHKEHHH BCETro
oOy4yeHHsI Ha YPOBHE CpEIHEro oO0Iero o0pa3oBaHMs, MOCKOIBKY B KaXIOM
pasgene IIporpammbl HpeayCMOTPEHO peElIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3ynabTare oOyyarolMecs OBJIAJEBAIOT PA3JIMYHBIMM  METOJAMH  pEIICHUS
palMOHANIBHBIX, MPPALMOHAIBHBIX, MOKAa3aTEeNbHBIX, JIOTApU(IMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TakKxke 3ajad,
coJepxamux MmapaMmerpbl. lloJdydeHHbIE YMEHHS IIMUPOKO MCIIONB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIUK C TIOMOIINBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX
3a71a4 ¥ 3a]1a4 Ha HAaXO0XJICHUEe HAUOOJBIINX ¥ HAUMEHBIINX 3HAYCHUH (QYHKIIUH.
JlaHHasi copepIKaTeNnbHas JIMHUS BKJIIOUAET B ceOs Takke (GOPMUPOBAHHE YMEHUIA
BBIIOJIHATE ~ pacu€Tel 1o  (opMmynam, mpeoOpa3oBaHUs  paIlOHAIBHBIX,
UPPAMOHAIFHBIX W TPUTOHOMETPUYECKMX BBIPAKEHUH, a TaKKe BBIPAKCHUH,
coJepXalux CcTerneHu M Jjorapudmsl. braromaps u3yuyeHuro anreOpanyeckoro
MaTepuaia OPOMCXOOUT  JajbHEWIIee  pa3BUTHE  aJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHHUS O0yYaromuxcs, (popMUPYIOTCS HABBIKM JETyKTHBHBIX
paccyxaeHuil, paboThl ¢  CHUMBOJBHBIMH  (opMamH,  MpeICTaBICHUS



3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUJISl PEIICHUS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKIMM U TpadUKU» TECHO
NeperuieTaeTcss ¢ JAPYrUMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. M3yueHne CTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKLIMU IS PEIICHHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaKk W C pEIICHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0iblIOe BHUMaHHE
ynensieTcs: (GopMHpOBaAHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3uyHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyudenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000011IEHUIO U KOHKPETU3ALMH, UCTIOIb30BAHUIO AaHAJIOTHHA.

CopnepxarenpHas nuHus «Havama mMaremaTH4eckoro aHaivsa» I03BOJIAET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad4,
JOCTYIMHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXHBIX (QYHKIHHA, ONPENENiATh HMX HAWOOJIbIINE W HAUMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAM (GUTYp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepkKaTenpHas JMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEH pealbHbIX CHUTYalHM,
IIO3BOJIIET HAXOAWTh HAWIy4Yllee pElIeHWe B IPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7jayax. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOro, (OPMaIbHO-JIOTMYECKOTO U
KPEAaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU paCHO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O
BBIJJAIOIIMXCS pEe3yJIbTaTaX, IOJIYYEHHBIX B XOJE€ pPa3BUTUS MATEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxkaTenpbHO-MeTOANYECKast TMHUSA «MHOXKECTBa U JIOTUKAa» BKIIKOYAET B
ceOst 3JEMEHTBl TEOpPHUM MHOXKECTB M MaTeMaTU4yecKoil Joruku. TeopeTuxo-
MHOYKECTBEHHBIE IIPEACTABICHNS IPOHU3BIBAIOT BECh KyPC IIKOJIBHON MAaTEMATUKH
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3/iesbl
MaTeMaTUKM M €€ NPWIOKEHHWM, OHHU CBA3BIBAIOT pa3HblE MaTEMAaTHYECKHE
JUCLMIUIMHBI W HMX IPUIOKEHUSA B eauHoe nenoe. lloatomy BaxHO narth
BO3MOXKHOCTh OOydYaromiemycsi MOHHMMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOM MAaTEMAaTUKHU U WCIIOJIb30BaTh €0 I BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM Ba)XXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEAYeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHMH | CJICIOBAHHE OIPEICIEHHBIM
NpaBWJIaM  TMOCTPOEHHSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU



MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0yyJaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHom Kkypce «Anrebpa ¥ HayaJla MaTeMaTHYECKOro aHallM3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJEJNEeH C MOMOIIbI0 amnmnapara ainreOpsl U
MaTEMaTUYECKOTO aHalii3a, WHTEPIPETAIlMN TIOJYYCHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETCHBI B KXKIIBIN U3 Pa3/eioB MPOTPAMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCS Ui PElICHUs MPUKIAAHBIX 3amad. [lpu
pEIICHNM  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCA,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUYEeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHATU3a.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hefneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COJEPKXAHUME OBYUYEHUA 10 KJTIACC

Yucna v BBIYMCICHUA

Pannonanbhbpie uyucna. OOBIKHOBEHHBIE U JECSATHUYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. IlpumeneHune npoOGEl U MPOLEHTOB MAJIs
pelIeHUs IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEed 3HAHUN U PEaIbHOU KU3HH.

JleicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue — onepauMM € JACUCTBUTEIbHBIMU  4yuCiIaMU.  Moayib
JNEHCTBUTENBHOIO Ynciaa U ero cBoicTsa. [IpuOnmkEHHbIE BBIUMCIIEHUS, [TpaBUIIa
OKpYTJICHHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJIXOJAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YHNCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypajJbHOW CTEMIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapu¢gm uymcna. CpolictBa jorapupma. JlecaTUuHble W HaTypaJIbHbIE
JoTapu(MsbI.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
ApPKKOCHUHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHMs-ClencTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METO/bl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMH
kodpunuentamu. Teopema Buera.

ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPIKALINX CTENEHU U KOPHH.

HppaunroHanpHbIe YpaBHEHHUS. OCHOBHBIE METO/IbI peneHus
UPPALMOHAIIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHHMS. OCHOBHBIE METOABI PEIICHMs IMOKAa3aTEIbHBIX
YPaBHCHUU.

ITpeoOpa3oBaHne BbIpaXEHU, COEPIKALUX JTOTapUPMBI.

Jlorapudmuyeckue yYpaBHCHHSI. OcHoOBHBIE METO/IBI peIIeHus
Jorapu(pMHUECKUX YpaBHCHHH.
OcHOBHBIC TPUTOHOMETPUYECKUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienue TpuroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMWCTBA, BBIYHCIICHUE €0 3HAYECHUsI, IPUMEHEHUE OINPENEIUTENS ISl PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33a7a4 C NOMOILIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue MIOCTPOCHHOW MOJEIU C
MTOMOIUIBIO MaTPHI] U OTIPEIECTUTEIIEH.



[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyald C IOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HH.

DyHKUMH U TPaPUKH

OyHKuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIE (QYHKIIHH.
Komnozunus ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QyHKIHIA.

OOnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn ynkumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
dbynaknuu. Hanbospiiee n HauMeHbIee 3Ha4eHusT (PYHKIINY Ha IPOMEKYTKE.

Jlunelinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TPaUKOB.

Crenennast GyHKIMS ¢ HATypajIbHBIM U 1IEJIbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKUIUM OOpaTHOMU
CTEIIEHU C HAaTypaJIbHbIM IMOKA3aTEIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs] YpaBHEHU.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pEalbHBIX MpOIEcCax U SBICHUIX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOT0 aHAJIU3A

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHHs IIOCIEAOBATEILHOCTENH. MeTon
MaTeMaTH4eCKON WHAYKIIHU. MoHOTOHHBIE u OTpaHUYEHHBIC
nocyenoBaTeabHOCTU. McTOpUsi BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHaliu3a Kak
aHanKn3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMEeTpHUECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyia CII0KHBIX
npolieHToB. Mcmonb3oBaHMe Mporpeccuyd [Jisl  pelieHHs] pealibHbIX 3ajad
MPUKJIAJHOTO XapaKTepa.

HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIS pPEUICHUs HepaBeHCTB. [IpuMeHeHune CBOWCTB HENMpEepbIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIMU. OnpeneneHne, reOMeTpUUEeCKUA 1
(buznyeCKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpapuKy (QyHKIHH.

[IpousBoaHbie  3nemeHTapHbIX  (QyHkuud.  IIpousBomHass ~ CyMMBI,
MPOU3BEJEHUS, YHACTHOT'O U KOMITO3UIIMHU (PYHKIIUH.

MHo:xecTBa M JIOTHKA



MHOK€eCTBO, Omepauuu HaJ MHOXKECTBAMH W HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IIpumMeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OIMCAaHUs PEAIbHBIX MPOLIECCOB U ABJICHHUM, MPU PEIICHUHU 3a7ad U3 JPYrux
y4€OHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MAaTEMaTHUUYECKOTO OOBEKTAa, CIIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KJTACC

Yucna v BBIYMCICHUA

Harypanenble u nensie yncna. I[IpuMeHeHre NpuU3HAKOB AEIMMOCTH LEJBIX
yucen, HauOosnpmuid obmuii nenurens (nanee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa 1uis pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

KommuiekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUYEcKas (OpPMBI
3alliCU KOMIUIEKCHOTO 4YHcla. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
gyuciamMu. M3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i creneHrd U3 KOMIUIEKCHOTO uucia. [IpuMeneHue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHUS] CUCTEM M COBOKYIHOCTEW palHUOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUECKIX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lIMyHbIX 00JacTel HayKu M peanbHOU
YKW3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommosunum GyHkIUA. ['eoMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKU.

['padmyeckue MeTOABl pElICHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS IIPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauvana MaTeMaTH4eCcKOro aHajimn3a



[TpumeHeHne MPOU3BOIHOM K UCCIENOBAaHUIO (QYHKIMII HA MOHOTOHHOCTb U
3KCcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0O UM HAUMEHbBIIErO  3HAYEHUH
HENpPEephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHre NpPOM3BOMHOM Ui HAXOXKICHMS HAWIIy4dlIero pelleHus B
NPUKIAAHBIX 3aJadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IllepBooOpa3Hble
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Brrunciienne
onpeaenéHHoro uurerpaia no ¢popmyne Hetorona-Jleitbuuna.

[Ipumenenune uHTErpana A HAXOXKJIEHUS IUIOMIANEH IIOCKUX (Uryp H
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemenuii nuddepeHINanbHBIX ypaBHEHUN. MareMaTtudeckoe
MOJICJIMPOBAHUE pEaJbHBIX IMPOLECCOB € MOMOLIBIO U depeHInanIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4je€Ha  pOCCHMCKOro  00IlecTBa,  NPEJICTABIECHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHHMA,
IpOIeTyp TPaKIAHCKOrOo oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTUYECKON IKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTMXKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUHM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIO0US, HHTEpec K
paznuuHbiM  chepaM  Mpo(ecCHOHAIBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrt u pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO H
caM000Opa30BaHMI0O HA TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTHYECKUX 3a/1a4 MaTEeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:



c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BIIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOIHON M COLUAIBHOU
Cpelbl, 0CO3HAHUE II100aTBHOrO XapaKTepa SKOJIOTMUYECKUX POo0IeM, OpueHTalus
HAa TPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHWM [JIs peleHus 3aJad B o00yacTu
OKpY>Karollel Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeJIOBEYECKON MAESTeNbHOCTH, ITAaloB €€
pa3sBUTUS M 3HAYMMOCTH [UJI PAa3BUTHS UMBWINA3ALHNH, OBJIAJICHUE S3BIKOM
MaTeMaTUKM M MaTEeMaTHYECKOM KyJIbTYpPOM Kak CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYLIECTBIJIATh IIPOEKTHYK0 M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHUA:

BBISIBJISIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTUYECKHX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUM MEXAy MOHATHUSMH, (QOPMYJIHPOBATH
onpeeeHus] MOHITHM, yCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUHU,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSAX, MPEIaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO J10Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOT'O), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIpPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIbL;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBAaTh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOoyiee MNOAXOASAIMIMI C  y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciieg0BaTeIbCKUE AeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTH4YECKOTO 00bEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYJIUPOBATh OOOOIIECHUS W BHIBOJABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH JeUIIUTHl MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa HA
BONPOC U JUIsI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3WPOBATh W WHTEPNPETUPOBATH WH(POPMAIMIO pPA3NHYHBIX BUIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYpPUPOBaTh WHGOPMAIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUU o CaMOCTOSITEIIEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCcaJIbHbIE Y4eOHbI€e AeCTBUS

OOmenmne:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBbIpaXaTh CBOK TOYKY 3pPCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3a7ayH,
KOMMEHTHUPOBAThH NMOJTYYEHHBIN pe3yJbTarT;

B XOJIe¢ OOCYXKJICHHS 3aJIaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJIEH, HAICJIICHHBIE HA ITOUCK
pElIeHUs, COINOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIMpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Yy4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEHN ayaUTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE A€iiCTBHUSA

Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PElIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApHUAHTHI PEIICHUM ¢ yU4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOLIMOHAJIbHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTU4YECKOHM 3a4a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEUICHUM 3a]1ayH,
BHOCHUTh KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



OILICHHMBATh COOTBETCTBUE PE3yJbTaTa LIENU U YCIOBUIM, OOBACHATH MPUUNHBI
JOCTH>KEHUS! WIIM HEIOCTHKEHUS Pe3yIbTaToOB ACATEIbHOCTH, HAXOAUTh OLIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
pa®oOThl MpH peuIeHHH Y4eOHBIX 3a7ady, MNPUHUMATh IeJIb  COBMECTHOM
NesITeIbHOCTH, IUIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOW pabOThl, pacHpeiessiTh
BUJBl paboOT, OOrOBapuUBAaThCS, OOCYXZAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00Cyx)aeHHsl, 0OOMEH MHEHU,
«MO3TOBBIE IITYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMHU KOMAaHJbI, OLICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaATU3a:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OIEpUPOBaTh MOHATUSMHU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoMyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCJIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTEIIBHBIX YUCEI, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JpoOW ¥ TIPOILEHTH [JIS PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOTMHKEHHBIC BRIYUCIICHUS, PABWIIA OKPYTJICHUS, IPUKUAKY U
OIIEHKY pe3yJIbTaTa BHIUUCICHU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: CTENEHb C IEIBIM TIOKA3aTelieM,
WCITOJIB30BATh MOAXOSIIYI0 (hOpPMY 3aMMCH TEUCTBUTEIBHBIX YHCEI IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUN KOPEHb HATypaJibHOM
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJITHO OIEpPUPOBATh MOHATHSMU: JOrapugm Uucia, ACCATUYHBIE U
HaTypaJbHbIE JIOTApU(PMBL;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHHYC, TAaHTCHC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHSATUAMU: APKCUHYC, aPKKOCUHYC M apKTaHT'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSATUSIMU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHATHh pa3IMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApPOOHO-
palMOHAJIbHBIX YpPAaBHEHUM, IPUMEHATh METOJ MHTEPBAIOB [UIsl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOIOYJIEH ¢ MLeJbIMH KO3(p(dULIUEHTaMH, KOPHM MHOIOYJIEHAa, IPUMEHSTH
JIeJIEHNE MHOTOWIEHA Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUIS pellIeHns 3a/1a4;

CBOOOJHO OMEpPUPOBATh MOHITHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHU,
MaTpulla, ONpPENeIUTEIh MaTpHUIbl 2 X 2 W €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA OMpEAeNuTeNst 2 X 2 17 BBIYUCICHUS €ro 3HAYCHMUS,
OPUMEHATHb ONPEACTUTENN Uil PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHHIH,
MOJICJIMPOBATh PEabHbIC CUTYAI[MH C TOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHHIH,
UCCIIEIOBATh IOCTPOCHHBIE MOJEIM C MOMOLIBI0 MaTpUIl U ONPEACIIUTENCH,
UHTEPIIPETUPOBATH ITOJIYYEHHBII pe3ysbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOpPHSAMHU Uil IPeoOpa3oBaHUsA
BBIPAKCHUMU,

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIMX CTEIIEHH C
palMOHAaJIbHBIM [IOKA3aTENEM;

UCIIOJIb30BAaTh CBOICTBa aorapudmoB s npeoOpazoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
Jgorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIIbIO PABHOCUIIbHBIX
NEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OIEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI;

MOJICJIMPOBaTh pEaJIbHblE CUTyallud Ha S3bIKE aiureOpbl, COCTABIIATH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA 110 YCJIOBHMIO 3aJayM, MCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMHA, TpapuK QYyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanHus rpadUKoB PyHKINIH;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEACICHUS M MHOMXECTBO
3HaYeHUHN QPYHKIMH, HYJTU PYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MUHUMYMBl (PyHKLIMH, HaumOojbllee M HauMEHbIlEEe 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO ONEPUPOBATh NOHIATUAMMU: CTEIEHHAs (YHKIUS C HATYPAJIbHBIM U
LENbIM [0Ka3aTeiaeM, rpapuK CTENEHHOM (YHKIUM C HATypalbHbIM U LEJIbIM



nokasaresneM, rpa@uk KOpHS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh NOHATUSAMM: JIMHEHHAs, KBaJpaTW4yHas U JpOOHO-TMHEWHas
(YHKIMM, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaATh IMOHATHAMU: IOKa3aTelbHas M Jorapudpmuueckas
(yHKIMM, UX CBOMCTBAa M TrpaUKH, MCIOJIb30BaTh MX IpauKu A pelIeHUs
YPaBHECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUUH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHUMOCTEH NpU peUIeHUH 3a7a4 U3 JPYIHX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU, BBIPAXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMU;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpPUPOBATh MOHATHAMM: apUPMETHUECKas M TIeOMETpUUYecKas
nporpeccusi, 06CKOHEUYHO yOBbIBAOILAsl T€OMETPUYECKAsI IPOTPECCUS], TMHEUHBIN U
HKCIIOHEHLIMAJIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JJI PELICHUs pEaJIbHbIX 3a/lad MPUKIATHOTO
XapakTepa;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MOCIEN0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE UM OTpPaHHUYEHHBIC IOCIIEIOBATEIILHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHMSI MAaTeMaTUYECKOro aHajn3a KakK aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOZHO OINEpPUPOBATh TOHATUSMU: HENpPEPBhIBHbIE (YHKIUH, TOUYKH
pa3pbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
IPUMEHATH CBOMCTBA HENPEPBIBHBIX (DYHKIUH /1715 peLICHMs 3a/1a4;

CBOOOZHO OIEPUPOBaTH MOHATUSMHU: IIepBasi M BTOpas IPOU3BOJHBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISATh NIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (YHKUUH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT IMPOU3BOJHON Id
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEPALUU  HAJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapat JjIsl OMUCaHUs! pealbHbBIX
IPOLIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTEMAaTUYECKOTO O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U HEPABEHCTBA.



K xonmy oOydenuss B 11 kiacce oOydarommuiics MOJYYUT CIEIYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TEMaM pabouyeill mporpammbl y4yeOHOIrO
Kypca «Anredpa ¥ Hayaia MaTeEMaTHYECKOIO aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEPUPOBATh TMOHATHUSAMHU: HATYpaJbHOE M ILEJIOE YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBbIX YUCEN, UCIOJb30BaTh IPU3HAKU IEIMMOCTH
uensix uyncen, HOJ[ u HOK HaTypanbsHBIX 4Mcel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTka 10 MOJIYJI0, 3alUChIBATh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMNEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B airedpandyeckon u
TPUTOHOMETPHUUECKOI (hOpMe, BBIMOJIHATH apu(PMETUUECKUE ONEpPAlUU C HUMHU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh MNOHATUAMU: HpPPALUMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU PpELIEHUH TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOOJHO ONEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMyNbl ISl  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBAThH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pAaLlMOHAJbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAJIBHBIE, UppalrOHaJIbHbIC, IIOKAa3aTeJIbHBIE,
jgorapu(pMuuUecKkue UM TPUTOHOMETPUYECKHE YypaBHEHUS UM HEPaBEHCTBA,
coJiepaKalye MOYJIN U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METO/bI JUIsl PEILICHUSI YPaBHEHUI U HEPABEHCTB, a
TAK)KE 3a/1a4 C IapaMeTPaMH;

MOJICJIMPOBaTh pEaJIbHbIE CUTyallud Ha S3bIKE aiureOpbl, COCTABIIATH
BBIDAKEHHSI, YPABHEHHUs, HEPABEHCTBA W HX CHUCTEMBI 10 YCIOBUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YIIBTAT.

DOyHkuuU U rpapuku:

CTpOUTh TpaUKM KOMMO3UIMH (YHKUMHA C TIOMOIIbIO 3JIEMEHTApHOIO
UCCJICTIOBAHMSI U CBOMCTB KOMIIO3HUIIMU ABYX (yHKIUH;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TI'pAPUKH  TPUTOHOMETPUUYECKUX

byHKIUH;



OpUMEHATh GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
TIPOIIECCOB.

Hauajia MaTeMaTH4eCKOr0 aHaJIu3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsI UCCIIEOBaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HaMOOJbIlIee U HAMMEHbINIEE 3HAUCHUs (PYHKIIMH HENPEPHIBHON Ha
OTpE3Ke;

WCITOJIB30BATh TMPOU3BOJIHYIO Ui HAXOXKICHHSI HAWJIydIIero pElIeHUs B
OPUKIAAHBIX, B TOM YHCJIE€ COIMAIbHO-DKOHOMUYECKHMX, 3aJadax, s
ompezeNieHus] CKOPOCTH M YCKOPEHHs IMpolecca, 3aAaHHOro (HopMysioN win
rpaduxom;

CBOOOZHO ONEpUpPOBaTh TMOHATUAMHU: TMEepBOOOpa3Hasi, OMPEACIEHHBIH
WHTErpall, HAXOAUTh IEPBOOOpPA3HBIC SJICMEHTAPHBIX (PYHKIIUHA W BBIYHUCIATH
uHTterpai no gpopmysne Hetotona-JIeitbnuna;

HaXOAWTh IJIOMAJH IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOIIBI0 HHTETPAIIA;

UMETh TIPEJCTABICHHE O MaTEeMAaTHUYECKOM MOJICIMPOBAHUHM Ha TMPUMEPE
coctaBiieHus U PepeHInanbHbIX YpaBHCHUN;

pemaTth MPUKIAJAHBIE 33aJa4d, B TOM YHCJIE COLMAIHHO-DKOHOMUYECKOTO M
(U3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM KonTpo e Ipaxtuueckue JJeKTpoHHBbIE (U(POBHIE)
n/m | MOporpaMmsbl HTPOJILHEI THHCCKH o0pa3oBaTeJIbHbIE PeCypPChI
porp Beero padoTsbI padoThI P peeyp
MHOXECTBO JCHUCTBUTEIBHBIX YUCE]L. https://www.yaklass.ru/p/algebra
1 Muorowiensl. PaninonanbHble YypaBHEHUS U 24 1 https://resh.edu.ru/subject/lesson
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX YPABHEHUI /4730/start/149073/
2 Muorossenss Pamionamme yoomesman | 24 | hitpss/cesh.edu.uubjectlesson
. Pan © yp 5 /4730/start/149073/
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX YpaBHEHUN
Oynknuu u rpaduku. CteneHHast GyHKIUS ¢ hitps://resh.cdu.rw/
3 ’ 12 1 https://www.yaklass.ru/p/algebra
LICJIBIM ITOKa3aTeIeM /
4 Apudmerndeckuii KOpeHb N-0il CTETICHHU. 15 1
HppaumnoHaibHble ypaBHEHUS https://resh.edu.ru/
https://www.yaklass.ru/p/algebra
5 Hoxasarenbras Gynxuus. [okasatenpHbic 10 1 /https://resh.edu.ru/subject/lesso
YpaBHCHHA n/4729/conspect/159012/
6 Jlorapuduriecias GpynKius. 18 1 https://resh.ege
Jlorapudmudeckne ypaBHEHHUS
T DU OHOMETDHUCCKIE BEIDANKCHISL I https://www.yaklass.ru/p/algebrl
7 P p p 22 1 0 igonometricheskie-u
YpaBHCHUA https://resh.edu.ru/
3 TToCICI0BATEIEHOCTH 1 IIDOIDECCHIL 10 1 https://resh.edu.ru/subject/lesson
a porp /4738/conspect/
https://resh.edu.ru/subject/lesson
9 HenpepsiBabie pynkuuu. [IponzBoanas 20 1 /4738/conspect/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH https://resh.edu.ru/subject/lesson
10 o 5 2
3HAHUU /4738/conspect/
OBIIEE KOJIMYECTBO YACOB I10 160 11 0

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeM Kontpo e Ipaxrmueckue daekTpoHHbIe (UU(pPOBHIE)
n/n  MmporpaMmsl HTPOILHEBL THHECKH o0pa3oBaTe/ibHbIE PeCypChl
porp Beero padoThI padoTsbI P peeyp
1 HccnenoBanme GyHKIMIA ¢ TOMOIIBIO 2 1 https://resh.edu.ru/subject/lesson/4738/co
MPOU3BOAHOMN nspect/

) TeprooGpasHas 1 HHTETPAT 12 1 https://resh.edu.ru/subject/lesson/4738/co

nspect/
rpa(bHKI:,I TDHTOHOMCTPHHCCKHX https://resh.edu.ru/subject/lesson/4738/co
3 ¢dbyakumii. TpuroHoMeTpuiecKre 14 1
nspect/
HEpPAaBEHCTBA
4 HppaunoHainbHble, IOKa3aTEIbHBIE U 24 1 https://resh.edu.ru/subject/lesson/4738/co
JorapuMuUecKue HepaBeHCTBa nspect/

5 KOMILICKCHBIC QHCIa 10 1 https://resh.edu.ru/subject/lesson/4738/co
nspect/
https://resh.edu.ru/subject/lesson/4738/co

6 HarypanbHble u 1ienble yncina 10 1
nspect/

CHCTeMBI PAHORATBHELX, https://resh.edu.ru/subject/lesson/4738/co

7 HWppalMOHATIBHBIX MTOKA3aTEJIbHBIX U 12 1 nspect/

norapu)MUYECKUX ypaBHEHUN fSpect,
https://resh.edu.ru/subject/lesson/4738/co

8 3ajauu ¢ mapameTpamu 16 1
nspect/

9 [ToBTOpenue, o6o0IICHNE, 16 ) https://resh.edu.ru/subject/lesson/4738/co

cucTeMaTH3allis 3HaHUI nspect/
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

ITPOTPAMME




HHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuectBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
h Tema ypoka
n/n yp Bcero K06H TPOJBHbIC HpﬁaKT"quK"e u3yyeHusi oOpa3oBaTesbHbIE
padoThbI padoTsI pecypeb
1 [[MHOkecTBO, onepaluy HajJ MHOKECTBAMH 1 http://www.prosv.ru
Y UX CBOICTBA http://um-razum.ru
. http://www.prosv.ru
2 Huarpammsl Ditnepa-Benna 1 http://um-razum.ru
3 [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO 1 http://www.prosv.ru
arnmapara i pelieHus 3anad http://um-razum.ru
PanmonansHbie ynciia. OOBIKHOBEHHBIC H
4 €CATUYHBIE APOOU, IPOLIEHTEI, OECKOHEUHBIE 1 hitp:// -PIOSV.IU
a POOH, TIp > http://um-razum.ru
MePHOINYECKHE TPOoOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JIECATUYHBIE IPOOHU, IIPOLIEHTEI, OECKOHEYHBIE 1 hitp:// -PIOSV.IU
POOH, T i http://um-razum.ru
MIEPUOINYECKHE TpoOH
6 [Ipumenenue npoOeit U MPOLIEHTOB IS 1 http://www.prosv.ru
pelIeHns MPUKIAIHbIX 3a0a4 http://um-razum.ru
7 [Tpumenenue apoOeil ¥ NPOLEHTOB IS 1 http://www.prosv.ru
pelIeHUs TPUKIATHBIX 337024 http://um-razum.ru
] JelictBuTenbHbIC yncna. PanimonanbHbIe U 1 http://www.prosv.ru
HMppalMOHAIILHBIEC YHCIIA http://um-razum.ru
9 Apudmerndeckre onepanum ¢ 1 http://www.prosv.ru
JNEWCTBUTEIbHBIMU YU CIIAMHU http://um-razum.ru
10 Mopnynb AEMCTBUTEIBLHOTO YHCIIA U €r0 1 http://www.prosv.ru
CBOICTBA http://um-razum.ru
[TpubmmxEHHBIC BEIYUCIICHUS], IPABUIIA
http://www.prosv.ru
11 OKpPYIJICHUS, IIPUKUKA U OLICHKA pe3yibTaTa 1

BBEIYMCIICHUU

http://um-razum.ru




OcHOBHBIE METOJBbI pCHICHUSA LCIIBIX U

http://www.prosv.ru

12 00HO-paIMOHATIFHBIX YPAaBHEHUH U
Ap pall yp http://um-razum.ru
HEPABEHCTB
OCHOBHBIE METO/IbI pEHICHUS LIEbIX U

13 00HO-paIMOHATILHBIX YPAaBHEHUH U hitp:// -DIOSV.IU
Ap pall yp http://um-razum.ru
HEPABEHCTB
OCHOBHBIE METO/IbI pEHICHUS LIEbIX U

14 00HO-paIMOHATIFHBIX YPABHEHUH U hitp:// -DIOSV.IU
Ap pall M http://um-razum.ru
HEPABEHCTB
MHOro4ieHsl OT OAHON NEPEMEHHOM.

http://www.prosv.ru
15 JleneHre MHOrO4WieHa Ha MHOTOUJIEH C
http://um-razum.ru
octaTtkoM. Teopema besy

16 MHorouseHsl ¢ HeabIMU KO3 GUirneHTamu. http://www.prosv.ru
Teopema Buera http://um-razum.ru

N N http://www.prosv.ru

17 Pemienue cucrem TMHEWHBIX YpaBHEHHI

http://um-razum.ru
N N http://www.prosv.ru
18 Pemienue cucrem TMHEWHBIX YpaBHEHHI
http://um-razum.ru
Marpuiia cucTeMbl JTUHEHHBIX YPaBHEHUN.

19 Onpenenurens MaTPUILI 2X2, €T0 http://www.prosv.ru
F€OMETPUYECKUI CMBICI U CBOWMCTBA; http://um-razum.ru
BBIYHMCIICHHE €T0 3HAYCHUS
Onpenenurtenb MaTpUIBI 2X2, €r0

N N http://www.prosv.ru

20 T€OMETPUUYECKHI CMBICII U CBOMCTBA;

http://um-razum.ru
BBIYMCIICHHE €T0 3HAYECHUS

1 [Ipumenenue onpenenuTens s peueHust http://www.prosv.ru
CUCTEMBI JINHEWHBIX YPABHEHUI http://um-razum.ru

2 PemreHne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO http://www.prosv.ru
CHUCTEMBbI IMHEHHBIX YPaBHEHU http://um-razum.ru

23 Pemrenne npukiiagHpIX 3a1a4 ¢ HOMOIIBIO http://www.prosv.ru
CUCTEMBI JINHEWHBIX YPAaBHEHUI http://um-razum.ru

24 KonrtponsHast padora: "PannonanbHble




ypaBHEHMsI ¥ HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YypaBHEHUN"

OyHKIHSI, CIOCOOBI 3a1aHus (YHKITUH.

http://www.prosv.ru

25 B3aI/IMH(3 oOpatubie pyHKIMU. KoMmo3umms http-//um-razum.ru
GbyHKIII
2% I'paduk yakuuu. dnemMeHTapHbIC http://www.prosv.ru
npeoOpa3oBaHus TpPaQUKOB (YHKITHIA http://um-razum.ru
OO6nacTh ornpeneaeHus: © MHOXKECTBO
27 3HaueHu# Qynkunu. Hynu ¢yHKImm hitp://www.prosv.ru
v - HY v ’ http://um-razum.ru
[TpoMexyTKH 3HAK OCTOSTHCTBA
UETHbIE U HEUETHBIE KIIHAH.
28 [Tepuoandaeckue ¢ EYEHHH OMEXYTKHU hitp://www.prosv.ru
PHOI YHKLIH. 1Ip T http://um-razum.ru
MOHOTOHHOCTH (DYHKITH
MakcumMyMbl U MUHUMYMBI () yHKIIHH.
™ ympt Gy http://www.prosv.ru
29 Haubonbiiee u HauMeHbllIee 3HaYCHHE
http://um-razum.ru
(GYyHKINU HAa TPOMEKYTKE
30 Jlunelinas, KBaJpaTu4yHas U IpOOHO- http://www.prosv.ru
nuHerHas QyHKIuu http://um-razum.ru
31 DJIeMEHTapHOE UCCIETOBAHUE U TIOCTPOCHUE http://www.prosv.ru
rpaduKoB 3TUX HYHKIUN http://um-razum.ru
32 DneMeHTapHOE UCCIIEIOBAaHUE U TOCTPOEHUE http://www.prosv.ru
rpaduKoOB ATUX PYHKITUN http://um-razum.ru
33 Crenens C 1enbIM oKaszareneM. buHoM http://www.prosv.ru
Herorona http://um-razum.ru
34 Crernensb ¢ 1eIbIM IMoKa3ateemM. bunom http://www.prosv.ru
HrroToHa http://um-razum.ru
35 CrenenHast GQyHKIUS C HATYPATHHBIM U http://www.prosv.ru
1eNIbIM Toka3aTeneM. E€ cBoiicTBa u rpadux http://um-razum.ru
36 Kontponbnas padota: "Crenennas QyHKIus. http://www.prosv.ru
E¢ cBoiicTBa u rpaduk” http://um-razum.ru
37 Apudmernueckuil KOpeHb HaTypaTbHON http://www.prosv.ru

CTEIIEHU U €r0 CBOMCTBA

http://um-razum.ru




Apudmernueckuii KOpeHb HATypaIbHOMN

http://www.prosv.ru

38 . :
CTENIEHU U €r0 CBOMCTBA http://um-razum.ru
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, http://www.prosv.ru
COJICpKAIINX CTETIEHA U KOPHU http://um-razum.ru
40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKallluX CTENEeHU U KOPHU
41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKallluX CTEIEHU U KOPHU
Hppannonanbaeie ypaBHeHUA. OCHOBHBIE
http://www.prosv.ru
42 METO/IbI PEIICHUS U HOHAJIbHBIX
eToxR p‘i c PpatioHal http://um-razum.ru
YpaBHEHUU
Uppaunonansusie ypaBHeHHs1. OCHOBHBIE
http://www.prosv.ru
43 METO/BbI PELICHHS UPPALMOHATBHBIX : : :
ABL P N ppat http://um-razum.ru
ypaBHEHU
Uppaunonansubie ypaBHeHHs1. OCHOBHBIE
http://www.prosv.ru
44 METO/BbI PEIICHHS UPPALMOHATBHBIX : : )
JBL P - ppait http://um-razum.ru
ypaBHEHUI
45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU http://www.prosv.ru
HWPppalMOHATIbHBIX YPaBHEHHI http://um-razum.ru
46 PaBHOCHIIBHBIE TTEPEXO/IBI B pEIEHUU
HUPPALIMOHATIbHBIX YPaBHEHUM
47 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU http://www.prosv.ru
HppalMOHATIbHBIX YPABHEHHI http://um-razum.ru
48 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU http://www.prosv.ru
HppalMOHAIIbHBIX YPABHECHHI http://um-razum.ru
CgoiicTBa 1 rpadUK KOPHS N-0i CTETICHU KaK hitp:// O
J/ITWWW. V.
49 KIIMA 0OpaTHON CTETICHH C HATYPalbHBIM
(bZHa; e P yp http://um-razum.ru
MTOKa3aTeIeM
CgoiicTBa 1 rpadUK KOPHS N-0i CTETICHU KaK hitp:// O
J/ITWWW. V.
50 KIIMA 0OpaTHON CTETICHH C HATYPaIbHBIM
(bZHa; e P yp http://um-razum.ru
MTOKa3aTeIeM
51 Kontponbnas padota: "CsoiicTBa u rpaduk http://www.prosv.ru




KOpHsI n-0H creneHu. MppanuoHaabHbIe
ypaBHEHHUS"

http://um-razum.ru

CreneHsb ¢ paluOHaJIbHBIM [TOKA3aTENEM U €€

http://www.prosv.ru

2 .
> CBONCTBA http://um-razum.ru
53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ http://www.prosv.ru
CBONCTBA http://um-razum.ru
54 Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U eé http://www.prosv.ru
CBOMCTBA http://um-razum.ru
55 [TokazarenbHas QyHKIMS, €€ CBOWCTBA U http://www.prosv.ru
rpaduk http://um-razum.ru
56 Hcnons3oBanue rpaduka QyHKIUN 115 http://www.prosv.ru
peLIeHUs] ypaBHEHUI http://um-razum.ru
57 Hcnonb3oBanue rpaduka QyHKIMM 115 http://www.prosv.ru
pelIeHNs] ypaBHEHUM http://um-razum.ru
53 [TokazarenbHble ypaBHEHUS. OCHOBHbBIE
METO/]Ibl PEIICHNUS [T0KA3aTEIbHBIX YPABHEHHM
59 IlokazarenbHble ypaBHEHUSA. OCHOBHBIE http://www.prosv.ru
METO/bI PEIICHNS [TOKA3aTEIbHbIX YPAaBHEHUU http://um-razum.ru
60 [TokazaTenbHble ypaBHeHN. OCHOBHBIE http://www.prosv.ru
METO/bI PEIICHMS [I0OKA3aTEIbHbIX YPAaBHEHUU http://um-razum.ru
61 Kontponbnas padota: "[lokazarenpHas http://www.prosv.ru
¢ynkuus. IlokazarenbHble ypaBHeHUS" http://um-razum.ru
http://www.prosv.ru
2 Jlorapudm uncna. CBoiicTsa Jiorapupm
6 orapu¢ cma. Coficrea norapugma http://um-razum.ru
N http://www.prosv.ru
63 Jlorapudm uucna. CoiicTa norapugpma http://um-razum.ru
N http://www.prosv.ru
64 Jlorapudm uucna. CoiicTBa jorapugpma http://um-razum.ru
65 JlecsaTruHbIe 1 HaTYpaJIbHBIC JTOTAPU(MBI hitp:// DTOSV.TU
yp p http://um-razum.ru
http://www.prosv.ru
66 JlecsaTruHbIe 1 HaTYpaJIbHBIC JTOTAPU(MBI D D

http://um-razum.ru




[IpeobOpazoBanue BRIpaXKEHUN, COAECPKAIIIX

http://www.prosv.ru

67 sorapupmbl http://um-razum.ru
68 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX http://www.prosv.ru
sorapudmpl http://um-razum.ru
69 [IpeoOpazoBanme BhIpaXXEHNUN, COAEPKAIIIX http://www.prosv.ru
Jorapupmbl http://um-razum.ru
70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U http://www.prosv.ru
rpaduk http://um-razum.ru
71 Jlorapudmuueckas GpyHkuus, e€ cBONCTBA U http://www.prosv.ru
rpadux http://um-razum.ru
7 Hcnons3oBanue rpaduka QyHKIUN 115 http://www.prosv.ru
peLIeHUs] ypaBHEHUI http://um-razum.ru
73 Hcnonb3oBanue rpaduka QyHKIMM 115 http://www.prosv.ru
pelieHusl ypaBHEHHI http://um-razum.ru
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
74 MeTopLI(l) eHICHUA H(})Ifa U(HMUYECKUX hitp://www.prosv.ru
AbLP o P http://um-razum.ru
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 MeTopLI(l) ELICHUS H(})Ifa U(HMUYECKUX hitp://www.prosv.ru
AP D o P http://um-razum.ru
YpaBHEHUU
Jlorapumuueckue ypaBHeHusi. OCHOBHBIE
76 MeTopLI(l) CIICHUS H(})Ifa U(HMUYECKUX hitp://www.prosv.ru
AP D o P http://um-razum.ru
YpaBHEHUU
77 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU http://www.prosv.ru
JOTapu(PMUIECKUX YpaBHCHUMA http://um-razum.ru
73 PaBHOCUITBHBIE TIEPEXO/IBI B PEIICHUU http://www.prosv.ru
norapu)MUYECKHX ypaBHEHUN http://um-razum.ru
79 KonrtponsHas pabdora: "Jlorapupmuueckas http://www.prosv.ru
¢dbyakums. Jlorapudmudeckue ypaBaeHus" http://um-razum.ru
30 Cunyc, KOCMHYC, TAHT€HC U KOTAHT'€HC http://www.prosv.ru
YUCIOBOI'O apryMeHTa http://um-razum.ru
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC http://www.prosv.ru




YHCIIOBOTO apryMeHTa

http://um-razum.ru

ApKcuHYC, apKKOCUHYC U apKTaHT€HC

http://www.prosv.ru

82 :
YUCIIOBOI'O apryMeHTa http://um-razum.ru
33 ApKCHHYC, apKKOCUHYC U apKTaHI€HC http://www.prosv.ru
YHCIIOBOTO ApTYMEHTA http://um-razum.ru
Tpuronomerpudeckasi OKpyKHOCTb,
84 OIIpeeIEHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YHCIOBOrO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb
85 0111) € GJIGHI/IGI:) T I/IFOHOMC'IF)yI/I‘-IeCKI/I); hitp:/ -DOSV.IL
PeA N P P http://um-razum.ru
(GyHKIIMI YKCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI hitp:// -DOSV.IL
P P PMY. http://um-razum.ru
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI hitp:/ -DOSV.IL
P P PMY. http://um-razum.ru
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI hitp:/ -DOSV.IL
P P PMY. http://um-razum.ru
89 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI hitp:// DTOSV.TU
p p PMY. http://um-razum.ru
90 [IpeoOpazoBanme TPUTOHOMETPUIECKUX http://www.prosv.ru
BBIPAKCHUI http://um-razum.ru
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX http://www.prosv.ru
BBIPAKECHU I http://um-razum.ru
9 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX http://www.prosv.ru
BBIPAKCHUI http://um-razum.ru
93 [IpeobOpazoBanme TPUTOHOMETPUIECKUX http://www.prosv.ru
BBIPAKCHUI http://um-razum.ru
94 Pemienue TpuroHOMETPUYECKUX YPAaBHEHUI hitp:// -DIOSV.IU
p p yp http://um-razum.ru
95 Pemienue TpuroHOMETPUYECKUX YPAaBHEHUI hitp:// -DIOSV.IU
P P yp http://um-razum.ru
. http://www.prosv.ru
96 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI

http://um-razum.ru




http://www.prosv.ru

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI http://um-razum.ru
98 Pemienue TpuroHOMETpUYECKUX YPaBHEHUI
N http://www.prosv.ru
99 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI :
http://um-razum.ru
N http://www.prosv.ru
100 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI
http://um-razum.ru
KonTponpHas padora:
" P P http://www.prosv.ru
101 TpuronomeTpuyeckue BoIpaKeHus 1
" http://um-razum.ru
TPUTOHOMETPUYECKHE YPABHEHUS
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
N http://www.prosv.ru
102 nociengoBaTelsHoCcTeER. MeTon .
. http://um-razum.ru
MaTeMaTU4eCKOW UHIYKLIUH
MOHOTOHHBIE ¥ OTPaHUYECHHbIE
http://www.prosv.ru
103 rnocueaoBarenbHOCTH. MicTopus aHanusa .
http://um-razum.ru
OECKOHEYHO MaJIbIX
http://www.prosv.ru
104 Apudmerrdeckast mporpeccus http+//um-razum.ra
105 I'eomerpuueckas nporpeccus hetp:// -DTOSV.IU
P porp http://um-razum.ru
106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast http://www.prosv.ru
Mporpeccus http://um-razum.ru
107 CymMma 6eckoHeuHO yObIBaroIei http://www.prosv.ru
F€OMETPUYECKON MPOrpeccrun http://um-razum.ru
108 JIMHENHBIN U DKCIOHEHUAIIBHBIN POCT. http://www.prosv.ru
Yucno e. DopMyra CI0KHBIX TPOLEHTOB http://um-razum.ru
109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT. http://www.prosv.ru
Uucino e. Dopmyiia CI0KHBIX IPOLEHTOB http://um-razum.ru
110 Hcnons3oBanue Nporpeccuu uisi peLeHus http://www.prosv.ru
pEANBHBIX 3a7ja4 MIPUKIIAJTHOTO XapaKTepa http://um-razum.ru
111 KonTponbnas pabora: "[locnenosarenbHoctu http://www.prosv.ru

u nporpeccun”

http://um-razum.ru




http://www.prosv.ru

112 HenpepriBHble GYyHKIINN U UX CBOWCTBA http://um-razum.ru

13 Touka pa3peiBa. ACUMITOTHI TPadUKOB http://www.prosv.ru
byHKIII http://um-razum.ru

114 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA http://www.prosv.ru
OTpE3KE http://um-razum.ru

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha http://www.prosv.ru
OTpE3KE http://um-razum.ru

116 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB http://www.prosy.ru
A P U P p http://um-razum.ru

117 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB http://www.prosv.ru
A P AP p http://um-razum.ru

118 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB http://www.prosv.ru
A P AP p http://um-razum.ru

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX http://www.prosv.ru
GyHKIMA 17151 pemeHus 3a1a4 http://um-razum.ru

120 [IpumeneHne cBOMCTB HEMPEPHIBHBIX http://www.prosv.ru
(byHKUIMN 1715 pelieHus 3a1a4 http://um-razum.ru

http://www.prosv.ru
121 [TepBas u BTOpasi MPOU3BOAHBIE (PYHKIIHH http://um-razum.ru

122 Omnpenenenue, TeOMETPUYECKUIN CMBICIT http://www.prosv.ru
MIPOU3BOAHOMN http://um-razum.ru

123 Onpenenenue, GU3NIECKUN CMBICIT http://www.prosv.ru
MIPOU3BOAHOMN http://um-razum.ru

124 VYpaBHeHUe KacaTeIbHOU K rpaduKy http://www.prosv.ru
GbyHKIIIN http://um-razum.ru

125 VYpaBHEeHHE KacaTelbHOU K rpaduky http://www.prosv.ru
byHKIIIHI http://um-razum.ru

N http://www.prosv.ru
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI http://um-razum.ru

N http://www.prosv.ru
127 [Tpon3BoiHBIE ANIEMEHTAPHBIX (YHKIUN http.//um-razum.ru

128 [IponsBogHas CyMMBbI, IPOU3BEICHU, http://www.prosv.ru




YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI

http://um-razum.ru

[Ipon3BoHas CyMMBI, TPOU3BEACHMUS,

http://www.prosv.ru

129 YaCTHOT'O ¥ KOMITO3UIIMU (DYHKIMN ! http://um-razum.ru

130 IIpousBoHast CyMMBI, IPOU3BEACHMUS, 1 http://www.prosv.ru
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI http://um-razum.ru

T " http://www.prosv.ru
131 Kontponbnas padota: "[IponsBonHas 1 1 http.//um-razum.ru

132 [ToBTOpenue, 00001IEeHNE, CUCTEMATH3AIUS 1 http://www.prosv.ru
3HaHuii: "YpaBHeHus" http://um-razum.ru

133 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIH 1 http://www.prosv.ru
3HaHui: "Oyukiun" http://um-razum.ru

134 HToroBast KOHTpOJIbHAs paboTa 1 1 htmf// -DIOSV.TU
http://um-razum.ru

135 HToroBast KOHTpOJIbHAs paboTa 1 1 htmf// -DIOSV.TU
http://um-razum.ru

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1 http://www.prosv.ru
3HAHUU http://um-razum.ru

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypcebl

IIpuMeHeHne Mpou3BOIHON K
HCCIeI0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Mpou3BOIHON K
HCCIeI0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Mpou3BOIHON K
HCCIeI0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne pou3BOIHON K
HCCIeI0BaHNIO (DYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpruMmeHeHue nporu3BOIHON K
WCCJICIOBAaHHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpruMmeHeHue nporu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

Haxoxnenne HanbobIIero u
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GYHKIIMH Ha OTPE3Ke

Haxoxnenne HanbobIIero u
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GYHKIIMH Ha OTPE3Ke

Haxoxnenne HanbobIIero u
HaVUMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU




GYHKIIMH Ha OTPE3Ke

10

Haxoxnenne HanbobIIero u
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
GYHKIIMH Ha OTpE3Ke

11

Haxoxnenne HanbopIIero u
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GYHKIIMH Ha OTPE3Ke

12

Haxoxnenne HanOoIbIIeEro u
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GYHKIIMH Ha OTPE3Ke

13

[Ipumenenre mpou3BOIHOM IS
HaXOXICHUA HaI/IJIqu_IeI‘O peH_IeHI/ISI B
MPUKJIATHBIX 3a/1a9ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAUJITY4YlIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IpumeneHnre npou3BOIHON IS
orpezieNieHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoTr0 GOPMYIION UITH
rpagukoM

16

[Ipumenenre mpou3BOIHOM IS
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpuKomM

17

Komno3unus ¢pyHkuuit

18

Komnosunus ¢pyHkuuit

19

Kommnosumus ¢hyHkmmii

20

I'eomerpuueckne 06pa3sl ypaBHEHH HA
KOOPAMHATHOW INIOCKOCTH

21

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

22

KontponpHas padota: "MccnenoBanue




GYHKIHHA ¢ TTOMOIIBIO TPOU3BOTHOM"

[TepBooOpasHasi, OCHOBHOE CBOHCTBO

23
epBOOOPA3HBIX

24 [lepBooOpa3HbIe FeMEHTApHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuia Hax0XJIEHHs IEPBOOOPA3HBIX

26 Hurerpai. I'eoMeTpuyeckuii CMbICIT
MHTErpaia

27 Brruncnenue onpenenéHHoro HHTerpaia
o ¢popmyne Hrrorona-JIeitOnuira

78 Boruncnenue onpenenéHHOro nHTErpaia
no ¢popmyine Hetorona-Jleitbuuna

29 [IpumeHeHre nHTErpaia Uit HaX 0K ICHHUS
TJIOMIAEH TUIOCKUX (pUTyp

30 [IpumeneHue nHTErpana st HaXOXKIACHUS
00BEMOB reOMETPUYECKHX Tell

31 [Tpumeps! pemennii mudepeHamTbHbIX
YpaBHEHUH

3 [Ipumeps! pemenuii auddepeHnnaITbHbIX
ypaBHEHUU
MaremaTtnueckoe MOJEIUPOBAHHE

33 pEaJIbHBIX MTPOLIECCOB C TOMOLIBIO
nudepeHIHATbHBIX YpaBHCHUM

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBa U Tpaduku

36 Tpuronomerpuueckue GyHKIINH, UX
CBO¥CTBaA U TpaduKu

37 Tpuronomerpuueckue QyHKINH, UX

CBOHCTBa U Tpaduku




Tpuronomerpuueckue GyHKIINH, UX

38 o
CBOWCTBA U IrpaduKu

39 TpuronomeTrpuueckue QyHKINH, UX
CBOMCTBa U Tpaduku
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

40 YpPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

43 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

45 Pemenne TpuroHomMeTpuuecKux
HEPaBEHCTB

46 Peuienne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPaBEHCTB
KontponpHas padora: "I"paduku

48 TPUTOHOMETPUUYECKUX (PYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METObI PELICHUS




IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcCHOBHBIE MCTOABI pCHICHUA

>2 NOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX HEPAaBEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UPPALMOHATILHBIX HEPABEHCTB
61 I'paduueckne meTomnt pemieHns
MPPALMOHATBHBIX YPaBHECHUN
62 I'paduyeckne meTomnt petiieHs
UppaMOHATIBHBIX YPAaBHEHHH
63 I'paduueckue MeTo b1 pelIeHus
NIOKa3aTeNbHBIX YPaBHCHUN
64 I'padaeckne MeToabI penieHus
NOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIBI peLICHUS
Jorapu(pMUUECKUX YpaBHEHUH
66 I'padraeckne MeToabI penieHus

norapu(pMHUECKUX HEPABEHCTB




67

['padmyeckue METOABI peLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl pemeHus
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo b1 pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHU N

70

I'paduueckue MeTo Bl pemieHus
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABCHCTB

71

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABCHCTB

72

Kontponbnas padota: "UpparnmonaibHbie,
noKa3aresbHbIe U JJorapudmMudeckue
HepaBeHCTBA"

73

KomruiekcHbie uncia. Anredbpanyeckas u
TpUrOHOMETpHYecKasi pOpPMBI 3arucu
KOMIUIEKCHOT'O YHCIIa

74

KomruiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUUecKasi pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

75

Apudmerndeckue onepanuu ¢
KOMIIJICKCHBIMH YU CJIIaMHU

76

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMH YHCIaMHU

77

N300pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paxeHre KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit ctenenu




N3 KOMIIJICKCHOI'O YHCJjia

®opmyna Myaspa. KopHu n-oit ctenenun

80 13 KOMIUIEKCHOTO YKClia
[IpuMeHeHre KOMIUIEKCHBIX YUCEN JIIs

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4y

32 KOHTp"onLHa;I pabora: "KomruiekcHbie
yucna

83 Harypanbhbie 1 1enbie yncia

84 Harypaiibnble U 11e1ble yncia

35 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YHCell

26 [Ipumenenue Npu3HaKOB AETUMOCTH
LEJIBIX YHUCEI

27 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
nensix uncen: HO n HOK

28 [Ipumenenue NpuU3HaKOB AETUMOCTH
nensix yrcen: HOJl u HOK

29 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJbIX YUCEJI: OCTATKH [0 MOAYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJBIX YUCEI: OCTATKH [0 MOAYIIO
[IpumeHnenue NpuU3HaKOB AETUMOCTH

91 LEJIbIX YHCEI: aIrOpuT™ EBKIMAa uist
pelIeHus 3a/1a4 B LIeJIbIX YnciIax

9 KOHTp"OJ'IBHaH pabora: "Teopus menbIx
yucen
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIe/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CIIEICTBUS

OcCHOBHBIE MCTOABI pCIICHHUA CUCTEM U

95 . .
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE MCTObI pCIICHUA CUCTCM U
96 COBOKYITHOCTEMN UppaIimOHaIbHbIX
ypaBHEHUU

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
97 COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IBI PEIIECHUS CUCTEM 1
100 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3aj]1a4 U3

101 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HHU, UHTCPIIPCTAlNA MMOJTYYCHHBIX
pe3yNbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3a]a4 U3

102 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HH, UHTCPIIPETALNA MMOJTYYCHHBIX
pe3yNbTaToB

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a]a4 U3

103 pa3IUYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HH, UHTCPIIPCTALNA MMOJTYYCHHBIX
pe3yNIbTaToOB




KontponbHas padota: "Cucrembl
palOHAJIbHBIX, UPPALIUOHAJIbHBIX

104 MOKa3aTeNbHBIX U JOrapu(PMUIECKuX
ypaBHEHHH"

105 PauyoHanbHbIE ypaBHEHMS C IapaMeTpaMu

106 PanuonansHbie HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 HppauronanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMmu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

13 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 Tpuronomerprueckue ypaBHEHHs C
napameTpamu

115 TpuroHomeTpruecKue HEPABEHCTBA C
napameTpamu

116 TpuroHomMeTpuuecKue CUCTEMBI C
napameTpamu
[Toctpoenue u ucciaegoBaHue

117 MaTeMaTH4eCKUX Moenen peabHBIX
CUTyalMi C MOMOUIBIO YPaBHEHUH C
napameTpamu
[TocTtpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJEJIEN peabHbIX

CUTYyalUi C IOMOULIBIO CUCTEM YPaBHEHUMU




C ImapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MAaTEMATUYCCKUX MOI[eJIeﬁ PCaJIbHBIX
CUTYallHil C TOMOIIBIO CUCTEM YpaBHEHU I
C mapaMmeTpamu

120

KonTtponbHas pabdota: "3anauu ¢
napamerpamu’

121

[ToBTOpeHme, 0600IICHNE,
cucTeMmartusanus 3HaHui: "YpaBHenus"

122

[ToBTOpeHnue, 06001ICHNE,
cuctemMaTu3anus 3HaHuit: "YpaBHenus"

123

[ToBTOpeHnue, 06001ICHNE,
crucTemMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpeHnue, 060061ICHNE,
cucremaTtusanus 3Hanuii: "HepaBenctpa"

125

[ToBTOpeHme, 0600IICHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"

126

[ToBTOpenue, 06001ICHNE,
cucrtemaTusanus 3Hanuii: "HepaBenctra"

127

[ToBTOpEeHme, 0600IICHNE,
cucremarusanus 3Hanuil: "[IponsBogHas u
€€ nmpuMeHeHue"

128

[ToBTOpeHnue, 060061ICHNE,
cucremaTtusanus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"

129

[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuii: "[IponsBoanas u
e€ npuMeHeHue"

130

[ToBTOpeHnue, 06001ICHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u ero
npuMeHeHue"




131 [ToBTOpeHue, o6odIIEeHNE, 1
cucreMarusanus 3HaHui: "OyHkunn"

132 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, o6odIIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 Hroroas KOHTpOJIbHAS paboTa 1 1

135 Hroroas KOHTpoOJIbHAS paboTa 1 1

136 [ToBTOpEHME, o6o6mervIe, 1
CUCTEeMaTH3aIus 3HAaHUI

OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
* Maremartuka. Anrebpa 1 Hauajia MaTeMaTH4eckoro aHanusa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; noa penakuuein
[Toponbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-I'PA®y; AKiiMnoHEpHOE 00I1IECTBO
«3marensctBo «lIpocBemenue»

METOAUYECKUE MATEPUAJIbBI 1JI51 YYUTEJISA

5. Anrebpa u Hauanza MaTeMaTH4ecKkoro aHanuza: 10 kimacc: METoIn4ecKoe
noco6ue / E. B. byuko, A. I'. Mep3msk, B. b. [Tononckuii, M. C. Sxup. — M. :
Benrana-I'pad.3. Anrebpa u Hauana MaTemaTHueckoro aHanumsa : 10 kmacc :
TUAAKTHYECKUE MAaTePUabl | TOCOOUE TSl yIaIuXcs 001e00pa3oBaTeIbHBIX
opranmzanuii / A. I'. Mep3snsk, B. b.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/

https://education.yandex.ru/ https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

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

https://edu.orb.ru/

https://resh.edu.ru/subject/17/7/






