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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Asrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro ooImiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUMBAaET WHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Y4eOHOro Kypca oOydJarommecs OBJIAIEBaIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTHKEHHS B MATEMaTHIeCKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UMKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJS JAJTbHEWIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIHUSAMHU ainreOpbl M MaTeMaTHUeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKIACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3alui, a0CTparupoBaHME M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYyallWi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCI C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peamu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUNA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIolel MpPOJOJKUTEIbHON  KOHIEHTPAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJyUYEHHBIN pe3yIbTar.

B ocHOBe MeToaMKN 00ydeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHaln3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeMaTHUECKOT O aHATH3a
BBIIETICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIaucieHus», «DyHKIMK U Tpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOTo aHanu3a», «MHOXecTBa © JIoTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET



oOy4eHHs Ha YPOBHE CpeHEro 001ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIasCh HOBBIMH TEMaMU U pasfenaMu. JJaHHbIi yaeOHbIH
KypC SBIISETCS HUHTETPaTHBHBIM, MOCKOJBKY OOBeIuHSET B cebe colepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TAKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaI3, TEOPHS MHOXKECTB, MaTeMaTHUECKas JIOTUKa u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MAaTeMAaTUYECKUM
anmapaToM, y HUX MOCJEI0BATEIbLHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEJh PEATbHON CHUTyalWH, TPUMEHSATh 3HAHUS,
MOJlyYeHHBIC TPH H3YYEHUH Y4eOHOTO Kypca, IJIS PEIICHHS CaMOCTOSATEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOM 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYHCICHUS) 3aBepIIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoHANbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh MPUKHUIKY, BBINOJHATH MPUOIKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOKECTBAa HaTypaibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX YHCell. B KaXaoM H3 O3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKUE ONEpaluy, a TaKKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUsS Pa3iNyHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKH U e€ poJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHUpa, HIMPOKO HCIONB3YIOTCS 0000IIeHnEe U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBAa» peajn3yeTcs Ha TPOTSHKCHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pa3nene IlporpamMMmbl TMpenycCMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3afad. B
pesynbrare oOydJaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PELICHUH MPUKIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJIEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacy€Tel 10  ¢opMysiaMm, MOpeoOpa3oBaHUs  PANMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCAYKTHUBHBIX PaCCyKICHUMH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3QPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHkMu u rpaduku» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUIECKUX (HYHKIIUMA, UX CBOMCTB
U rpadukoB, UCoONIb30BaHUE GQYHKIMN 711 PEIICHUs 3aay U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHUS BBIpaKaTh (HOPMyJIaMU 3aBUCHUMOCTU MEXKITY
pa3NTUYHBIMA BEJIMYMHAMU, MCCIIEOBATh TOJYyYEeHHbIE (QYHKIIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cofepkaTeaIbHON JIMHUM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOIIMX BBIPAYKATh 3aBUCUMOCTU MEXAY BETUYMHAMU B PA3TUIHOM
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHO. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYaromuMcs, TaKk KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU U
yCKOpeHusi TiporieccoB. JlaHHasi cojepkaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJISIET HAXOIUTh HAWITYYIIIeE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COIUAIBHO-
SKOHOMHYECKHUX, 3aJayaX. 3JHAKOMCTBO C OCHOBAMHU MAaT€MaTHUYECKOr0 aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIEHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatT O BBIIAFOIIUXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MAaTEMaTHKH KaK HAYKH, U 00 WX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOW MaTEeMAaTHKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3fEibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
o0y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTHUPOBAHUS, KOTOPHIC MPH3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJENIeH C TOMOIIBIO afmapara ajiredopbl H
MaTEMaTUYeCKOT0 aHalin3a, WHTEPHPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecs  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOro Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BHIYMCICHUS

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JECSITHUYHBIE OPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npobu. llpumeHneHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUW U PEAIbHOW KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepalMu ¢ JCWCTBUTENIbBHBIMU  4YuciIaMd.  MopyJiib
JEHCTBUTENBHOTO YKcia U ero cBoicTBa. [IpuOnmkE€HHbIE BBIYUCICHUS, TTpaBUIia
OKPYIJICHHMS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (OPMBI 3aMKMCH ACHUCTBUTENBHBIX YUCEN JJIs PEUICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHOM CTEIIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0OKAa3aTeJIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa norapu¢pma. J[lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
apPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs W YypaBHEHMs-CleIcTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBeHCTB. MHOroujeHsl OT OJHOM nepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHsI ¢ 1iesibiMu KO3 PpuIueHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauronansHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3zoBanue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapudpmuueckue YPaBHEHHUS. OCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMUUECKUX YpaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PelieHre TpUroHoMeTpuYECKNX ypaBHEHU M.



Pemienne cuctem JIMHEMHBIX YpaBHEHHMW. Marpuna CHUCTEMBbI JUHEWHBIX
ypaBHeHUil. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUN. VccaenoBanne MOCTPOCHHOM MOJENN C MTOMOIIBI0 MATPHIL
Y OIIPECIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKU U pealbHOU KU3HU.

DOyHKUMH U TPaPUKHU

@yHkus, crnocoObl 3amanus (QyHKIuMM. B3auMHO 0OpaTHble (YHKIMH.
Komnozummss Qynkuuii. I'papuk  yHKIMM. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTossHCTBA. YETHBIE U HeuéTHbIe GyHKUuU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblIee 3Ha4eHus: QyHKIMKM Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPaPUKOB.

CrenenHast QyHKIMS ¢ HATypajbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (PyHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA M TPaPUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKLIHNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOIEccaX M SBJICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHau3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIIMU. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
IIPOTrpecCHy. JIMHENHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrPeccUW Uil PELIEeHUs peajibHbIX 3a]ad
IPUKJIAJHOIO XapaKTepa.



HenpepsiBHble (QyHKIMH W HX CBoMCTBAa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKkuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TIpousBogubie  snmemeHTapHbix  ¢yHkiuil.  I[IpomsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PELIEHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HartypaneHbie n nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHust
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3’IMYHbIX 00JIacTeil HAYKHU U peanbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUsl YpaBHEHH W HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIIero ¥ HAMMEHbIIEr0 3HAYEHU HEePEPhIBHON
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWIY4IlIero pPElICHUs B
NPUKIIAIHBIX 3a1a4dax, Ui OIPEACIIEHUS CKOPOCTH M YCKOPEHMS IIpouecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

HNuTterpain. ['eoMeTprueckuil CMbICI MHTETpAIA. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHre HWHTErpaja I HAXOXKICHUS IUIOMAAed MIOCKUX (Quryp u
00BEMOB T€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIBI0 U depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00YYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIEeCTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTUUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHUMN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlieKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryJsipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJOOUs, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAaHHUE BIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karolel cpeJibl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKOM ACATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL pa3BUTHUS IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYPOU KakK Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIe eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBuA:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTWUWA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI 171 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amauu  (CpaBHHMBATh HECKOJBKO
BapUAHTOB peIlEHUs, BEIOUPATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOT0 00BEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, WCCIENOBAaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy pEUIECHUs 3aJayu,
KOMMEHTUPOBATH MOJTYyYECHHBIN pe3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4yMe€ M CXOICTBO MO3UIMUN, B KOPPEKTHOU (opme
bopMyIUpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pEelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUU.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS pPe3yIbTaTOB JESATENbHOCTH, HAXOIUThH OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOWM palOThI, pacHpenesiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YacTh pabOThI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYMCICHUN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTaHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W aPKTAHTE€HC YHCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3IUYHbIE METOAbl PEIICHHS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

cBOOOIHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera nis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBAaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONpENENUTENA 2 X 2 JUId BBIYMCIEHUS €r0 3HAYCHUS,
NPUMEHSTh ONPEACIIUTENN Ul PELWIECHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENeH,
WHTEPIIPETUPOBATH MMOJYUYEHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHUN;

BBIMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTeIIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATHh MOHATUSAMU: HppAIMOHATbHBIE, MOKAa3aTelIbHbIE U
JorapupMHuyuecKre ypaBHEHUs, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMbIE  (OpPMyJIbI  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHMS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MLMUSA (QyHKUMWA, rpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHusl rpaduKoB PyHKIUH;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH QYHKIHH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIHH,
NepUOINYECKUe (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKUHH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTEeNeHW Kak (DyHKIMH OOpaTHOW CTENEeHU ¢
HaTypaJIbHBIM I0OKa3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBajJpaTHU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAas MU Jorapupmuyeckas
GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

CBOOOZIHO OMNEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN MpHU pEelIeHUH 3aJlay U3 JPYrUX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUIMOCTH MEX]y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaOIasl T€OMETPUYECKAsI IPOTrPECCHs], TMHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOIHO OTIEPUPOBATH MOHATUAMU: MTOCIEOBATENFHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH MPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpPHpPOBATh  MOHSATHUSAMHU: MHOXECTBO, OINEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyisi ONUCaHMsI pealbHbIX
IPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOZIHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONTUE
npeIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHUECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIHbHOE U LEJI0E YUCIIO, MHOKECTBA
HATYPAJIbHBIX U LEJIbIX YUCEII, UCIIOIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4uCen i1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOO/IHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYINbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palMOHAJIBHEIE, UppaLiOHAIbHBIE, IIOKa3aTeJIbHBIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIM U HapaMeTphl;

IPUMEHSATH TpaduuecKrue METOAbI A1 PELICHHs] YPABHEHUN W HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyallMd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKECHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJIb30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJI0CKOCTH;

CBOOOJIHO OMNEpPUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAaHUS pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEI0BaHUs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4aXx, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOro (hopmyson uim rpaduxkom;



CBOOO/ZIHO OMEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPAa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaia;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7adyd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcer  KoHTpPOJIBLHBI
0 e padoThl

IIpakTH4eckn
e padoThl

DJIeKTPOHHbIe (LM (pPpoBbIe) 00pa3oBaTeIbHbIC PeCYyPChI

MHOKeCTBO
JIEMCTBUTEIILHBIX
YHCEI.
MHOT0YJICHEI.
PannonanbHble
ypaBHEHUS U
HEPaBEHCTBA.
CHcTeMBbl JTUHEHHBIX
YpaBHEHUU
DOyHKIMHU U
rpauKy.
CrenenHas GpyHKUUSA
C LIEJIBIM
MOKa3aTejieM

Apudmernueckuit
KOpEHb N-01
CTEIIEHU.
HppanroHanbHble
ypaBHEHUS
ITokazarenbHas
byHKUHS.
IToka3arenbHble
YPaBHEHHUS

24 1

15 1

10 1

https://www.yaklass.ru/p/algebra#tprogram-10-klass
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Jlorapudmmueckas
byHKIHS.
Jlorapudpmuaeckue
YpaBHEHHS

18

https://www.yaklass.ru/

Tpuronomerpuueck
6 ue BBIPAXXEHUS U
YPaBHEHHUS

22

https://www.yaklass.ru/

IlocienoBaTeabHOCT
U ¥ TIPOTPECCUH

HenpepriBabie
8 byHKIIH.
[TpouzBoaHas
IToBTOpEHME,
000011IEHHE,
CHCTEMaTHU3aIus
3HAaHUM

10

20

https://www.yaklass.ru/p/algebra#tprogram-9-klass

http://mathprofi.ru/opredelenie_proizvodnoi_smysl_proizvodnoi.
html

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

136

10




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
HccnenoBanue QyHKIHA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapupMHUECKHe HEPABEHCTBA
KommnekcHeie uncia 10 1
HarypainbHsle u niensle yucia 10 1
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ajaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

PanumonannHBIC YKCHA.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
IIPOLICHTHI,
OECKOHEUHBIE
MEPHOIUYECKHE IPOOH

https://www.yaklass.ru/p/algebra#tprogram-
10-klass

PanumonannHBIC YKCHA.
OOLIKHOBEHHEIE U
JeCSITHUHbIE TpOoOH,
MIPOIICHTHI,
OCCKOHECUHBIE
nepuonYeckue Apoou
JleicTBUTENbHBIE
yncna. PanyonansHeIe ©
UppalroHaIbHBIC YUCIIA

Apudmernueckue
OIIEpaLIUU C
NENCTBUTEIBbHBIMU
quciIaMu

Moaynb
JNEUCTBUTEILHOIO YHCIa
M €Tr0 CBOMCTBA




MHOro4ieHsl OT OAHOMI
nepemeHHou. Jlenenue
MHOI'O4JIeHa Ha
MHOT'OUJIEH C OCTAaTKOM.
Teopema besy
MHoOrouIeHsbl ¢ UEIbIMUA

kod(urmeHTamu.
Teopema Buera

10

11

Pemenne cucrem
JIMHEWHBIX YpaBHEHUN

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

Matpuna cuctemsl
JIMHEWHBIX YPaBHEHUN.
Onpenenurens
MaTpHLbI 2X2, €To
TEOMETPUUYECKUN CMBICT
¥ CBOMCTBA;
BBIUHCIICHHUE €r0
3HAYEHUs

Onpenenurens
MaTpulbl 2X2, ero
F€OMETPUUYECKUN CMBICTT
U CBOMCTBA;
BBIYMCIICHHUE €TO0
3HAYEHUS

12

[Ipumenenue
OTIpeACTUTEINS JIs




pelIeHUs] CUCTEMBI
JINHEMHBIX YpaBHCHUM

13

Pemenne npukitagHbeIx
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHENHBIX
YpaBHEHUU

14

15

16

17

18

Pemenue npuknaaHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JIMHEHHBIX
YpaBHEHUU

KonTponbHas padora:
"PanroHanpHbBIE
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHHH"

beckoneuno
yObIBaroIas
reoMeTpudecKast
mporpeccus

Apudmernyeckuit
KOpEHb HaTypaJlbHOM
CTEIIEHU U €ro CBOMCTBA

[IpeobpazoBanus
YHCJIOBBIX BBIPAKEHHUIHA,
COJICPIKAIINX CTETICHH U
KOpHU

19

[IpeoOpazoBanms
YHUCJIOBBIX BBIPAKEHUN,




COJIEpIKaINX CTCTICHH U
KOpHHU

20

[IpeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUH,
COJIEprKaIlMX CTENEHU U
KOpHHU

21

WppatnmonansHele
ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHUS
HUPPAIIMOHATIBHBIX
YpaBHEHUU

22

WppatnmonansHele
ypaBHeHus. OCHOBHBIE
METO/IbI PEIICHHS
HPpAIMOHATIBHBIX
YpaBHEHUI

23

Uppanmonanbubie
ypaBHeHus. OCHOBHBIE
METO/IbI PEIICHHS
HPPAIIMOHATBHBIX
YpaBHEHUI

24

25

PaBHOCHIBHEIE
MepeXOobl B PEIICHUU
HWppalMOHAIbHBIX
YpaBHEHUI

PaBHOCHIBLHEIE
MEepexXobl B PEIICHUU
HppalOHAbHBIX
YpaBHEHU




26

PaBHOCUIBbHEIC
Mepexobl B pEIICHUU
HppalvOHaIbHBIX
ypaBHEHUI

27

PaBHOCHUIIbHBIE
MepeXo/Ibl B pEUICHUU
HppaliOHaIbHBIX
ypaBHEHUH

28

CoiicTBa u rpaduk
KOpHSI N-OM CTENEHU KaK
¢byHKIMM 00paTHOM
CTEIEHH C
HaTypaJbHBIM
rokasaresem

29

30

CoiicTBa 1 rpadux
KOpHSI N-OM CTENEHU KakK
¢byHKIMN 00paTHOM
CTETEHH C
HaTypaJbHBIM
nokaszaresem

CreneHs ¢
palroHaIbHBIM
nokasarTejieM U eé
CBOMCTBA

31

CreneHs ¢
paIroHaIbHBIM
mokaszarTeJieM U eé
CBOMCTBA




32

CreneHs ¢
palMOHAIBHBIM
nokKazaTelsieM U eé
CBOMCTBa

33

Konrponsnas pabora:
"CBoiicTBa u rpaduk
KOpHS N-Oi CTETEHH.
WppaunoHnanbHble
ypaBHeHuUs"

34

OyHKIIMA, CTTIOCOObI
3aiaHus QyHKITUH.
B3aumuo oOpaTHbIC
¢bynkiuu. Kommnosunus
byHKIMI

https://www.yaklass.ru/p/algebra#tprogram-
9-klass

35

I'paduk pyHkumn.
DneMeHTapHbIe
npeoOpa3oBaHus
rpaduKoB PyHKIHIA

36

O6uacthb omnpeneneHus
Y MHOKECTBO 3HAYECHUH
¢bynkun. Hynu
¢bynkiun. [IpomexyTku
3HaK MOCTOSIHCTBA

37

YETHbIE U HEYETHBIE
GbyHKIUH.
[Tepuonuueckue
¢bynkuuu. [IpomexyTku
MOHOTOHHOCTH
byHKIIUN




38

39

40

Makcumymsl U
MUHUMYMBI (QPYHKIUH.
Haubonbiee u
HauMEHbIIIee 3HaUCHUE
GbyHKIMHM Ha
MIPOMEXKYTKE

JIunetinas,
KBaJpaTU4Has U
TPOOHO-IMHEHHAS
byHKIUN
DneMeHTapHOoe
UcclieIoBaHuEe U
MOCTPOEHHE TpaprKOB
3TUX PYHKLIUH

41

DneMeHTapHOoe
WCCIIe/IOBAaHHUE U
MOCTPOEHHE TpapHrKOB
TUX (PYHKLIUH

42

CreneHs ¢ 1eJIbIM
nokazareiieM. bunom
Hrrorona

43

44

CreneHs ¢ 1EeJIbIM
nokazarejieM. bunom
Hrrotona

CrenenHast GyHKITHS C
HaTypaJIbHbIM U I CIIbIM
nokazarenem. Eé
CBOICTBa U Tpaduk




45

Konrponsnas pabora:
"Crenennas QyHKIHS.
E€ croiicTBa u rpadux"

46

ITokazarenbHas
¢byHKIMA, € CBOWCTBA U

rpadux

47

48

49

50

51

Hcnonb3oBanue
rpaduka GyHKIUU I
peuieHusl ypaBHEHU I
Hcnonb3oBanue
rpaduka QyHKIMU I
peuieHus: ypaBHEHU I
[TokazarenbHbIE
ypaBHeHUs. OCHOBHbIE
METO/BbI PEILICHUS
IOKa3aTeJIbHbIX
YpaBHEHUH

[TokazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIECHUS
IOKa3aTeJIbHbIX
YpaBHEHUI

IToxazaTennHbIC
ypaBHeHUs1. OCHOBHBIE
METOJIbI PELIECHUS
MoKa3aTelIbHBIX
YpaBHEHUI

52

Konrponsnas padora:
"[lokazarenbHas




byHKIHS.
[TokazarenbHbIe
ypaBHEHUA"

53

54

55

Jlorapudm uucna.

CaoiictBa norapudma

Jlorapudm uuncna.

CsoiicTBa norapugma

Jlorapudm uuncna.

CsoiicTBa norapugma

56

HecsTuunbie u
HaTypaJIbHbIC
norapupmMsbl

57

58

59

60

JlecaTuuHbIC U
HaTypaJIbHbIC
Jorapu@msl

IIpeoOpas3oBanue
BBIPAKCHUI,
CoJIep KaLINX
Jorapu@msl
ITpeoOpaszoBanue
BBIPAKCHMUI,
COJIepIKALINX
sorapupmbl
ITpeoOpazoBanue
BBIPAKCHMUI,
cozieprKalux
norapupmbl




61

Jlorapudmuaeckas
byHKIHs, €€ CBOWCTBA U
rpaduk

62

Jlorapudmudaeckas
¢byHKIMA, € CBOWCTBA U

rpadux

63

64

65

66

67

Hcnonb3oBanue
rpaduka GyHKIUU I
peuieHusl ypaBHEHU I
Hcnonb3oBanue
rpaduka QyHKIMU I
peuieHus: ypaBHEHU I
Jlorapudmudeckue
ypaBHeHUs. OCHOBHbIE
METO/BbI PEILICHUS
JTorapu(pMUIECKUX
YpaBHEHUH

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIECHUS
JorapuMUIECKIX
YpaBHEHUI

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHBIE
METO/bI peIIeHUs
norapupMHUUECKUX
YpaBHEHUI

68

PaBHOCHUIBHEIE
MEePEXOAbl B PEILICHUU




JorapuMUIECKIX
YpaBHEHUI

69

PaBHOCUIIBHBIE
MepeX0/Ibl B pEUICHUU
JorapuMUIECKIX
YpaBHEHUU

70

KonTponbHas pabora:
"Jlorapudmmueckas
byHKIHS.
Jlorapudmudeckne
ypaBHEHUS"

71

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpeJIeJICHUE
TPUTOHOMETPUUECKUX
(GyHKIUH YHUCIOBOTO
apryMeHra

72

Tpuronomerpuueckas
OKPY’KHOCTb,
OIpeJIeJIEHUE
TPUTOHOMETPHUYECKHUX
(GYHKIMHA 4HCIOBOTO
apryMeHra

73

CuHyc, KOCUHYC,
TaHI'€HC U KOTAHI'€HC
YHCIOBOTO apryMeHTa

74

Cunyc, KOCHUHYC,
TaHT'€HC U KOTaHTEHC
YHCIIOBOTO apryMeHTa




75

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

hopmyITbl

76

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmysl

77

78

79

OcHoBHbIE
TPUTOHOMETPUUECKHE
bopmyBI

OcHOBHbIE
TPUTOHOMETPUYECKHE
bopMyIibI
ITpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUI

80

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX
BBIPaKCHUIN

81

82

&3

[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKHUX
BBIpA)KCHU I

IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKECHH I

ApKCHUHYC, apKKOCHHYC
Y apKTaHT€HC
YHUCJIOBOI'O apryMEHTa




84

ApKcHHYC, apKKOCHUHYC
U apKTaHT'€HC
YHCIOBOTO apryMeHTa

85

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

86

87

88

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

89

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

90

91

92

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUI

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

KonrponbHas pabora:
"TpUroHOMETpUUECKHE
BBIPAKEHUS U




TPUTOHOMETPUYECKHUE
ypaBHEHUA"

93

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aJaHUS
IMOCJIEIOBATEILHOCTEIA.
MeTton
MaTeMaTH4YECKOH
WHIYKIHH

94

MOHOTOHHBIE 1
OTrpaHUYCHHBIC
IMOCJIEIOBATCILHOCTH.
Hcropus ananuza
OCCKOHEYHO MalIbIX

95

96

97

98

Apudmernueckast
nporpeccus

I'eomerpuyeckas
porpeccust

Cymma OeckoHEYHO
yObIBatoIIei
reOMETPUYECKON
IIpOrpeccuu
ApudpmeTnueckuii
KOpEHb HaTypaJIbHOU
CTETIEHU U €T0 CBOWCTBA

99

JInHeNHbII N
SKCIOHEHIINAILHEBIN
poct. Yucio e.
Dopmyia CIOKHBIX
MPOIIEHTOB




100

101

102

JInHeHbIi u
AKCIIOHEHIIHAIbHBIH
poct. Yucio e.
dopmynia CI0KHBIX
MIPOLIEHTOB

Hcnonn3oBanue
MIPOTPECCUU IS
pEIICHUS peaIbHBIX
3a/1a4 MPUKJIIATHOTO
XapakTepa
KonTponbHas padora:
"[TocnenoBaTeILHOCTU
U porpeccun’”

103

104

105

106

HenpepsiBHbie
(GYHKIUU M UX CBOMCTBA

Touka paspsbiBa.
AcumnrToTsl rpadukoB
byHKIHII

CaoiicTBa GpyHKIMH
HENpepbIBHBIX HA
OTpe3Ke

CaoiicTBa GyHKIUI
HEMpEepbIBHBIX HA
OTpe3Ke

107

Merto1 UHTEPBAIOB 111
pelIeHUsI HEPaBEHCTB

108

Mertox nHTEPBAIOB IS
pELIEHNS HEPABEHCTB




109

Merto HHTEPBAIOB IS
peLIeHUsI HEPaBEHCTB

110

111

112

[IpuMeHeHnEe CBOWCTB
HEMPEPBHIBHBIX (PYHKIIHIA
JUI pellieHus 3a1a4
[Ipumenenue cBOMCTB

HEMpPepBIBHBIX (PYyHKINH
JUTS pellieHus 3a/1a4

IlepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUN

113

Omnpenenenue,
FEOMETPUUYECKUIN CMBICIT
MIPOU3BOJHOMN

114

115

116

Omnpenenenue,
¢bu3nuecKkuit CMbICT
MIPOU3BOIHOMN
YpaBHeHue
KacaTeJIbHOU K rpaguKy
byHKIII

YpaBHeHue
KacaTeJIbHOU K TpaduKy
byHKIIUN

117

[Ipou3BoaHas CymMMBlI,
MIPOU3BEICHUS,
4aCTHOTO U
KOMITO3UIIUHU (QYHKITHA

118

[IpousBogHas CyMMBI,
MIPOU3BEACHUS,




YaCTHOI'O U
KOMITO3HUITUHU (hYHKIIHHA

119

[IpousBoaHas CymMMBl,
MIPOU3BEICHNS,
94acTHOTO U
KOMITO3UITUHU (QYHKITHIA

120

121

122

[Ipou3BoaHast CyMMBlI,
MPOU3BEJICHHUS,
YacCTHOTO U
KOMITO3UIIUHU (YHKITHIA
IIpousBoaHbIe
3JIEMEHTapHBIX
byHKIMI
IIpousBoaHbIe
3JIEMEHTaPHBIX
byHKIMI

123

[IpousBoaHbIE
2JIEMEHTapHBIX
byHKIMI

124

[IpousBoaHEbIE
3JIEMEHTAPHBIX
byHKIHII

125

126

KonrponbHas pabora:
"[IpousBonnas”

[[MHoxecTBO,
oIneparuu Hax
MHOXECTBAMU U UX
CBONCTBA




127

Juarpammebl Diinepa-
Benna

128

IIpumeHeHue
TEOPETUKO-
MHOECTBEHHOI'O
anmapara s peleHUs
3a1a4

129

[Ipumenenue npobeii u
IMPOLCHTOB JI
PEIICHUA ITPUKIAIHBIX
3ama4y

130

131

132

133

[Ipumenenue apobeii u
MPOIICHTOB JIJIst
perieHust MPUKIATHBIX
3a1a4y

[Tpubnuxénnnie
BBIUUCIICHUS, [TPaBUIIA
OKpYTIJIEHUS, IPUKU]IKA
U OLIEHKa pe3yJibTaTa
BBIYMCIICHUI

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HaHui: "YpaBHeHUS"

IToBTOpEHME,
0000111EHNE,
CHCTEMAaTH3alHs
3HaHuil: "OyHkuun"




134 Hrorosast KOHTpOIbHAS
paborta

Hrtorosas KOHTpOJIbHAS

135
pabora

[ToBTOpEHUE,
0000111eHNE,
CUCTEeMAaTH3alIHs

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTH ¥ 3KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

HCCIICOJOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acosB

KonTpoabHbie
Bcero
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIEIOBaHMIO QYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
HCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne nNponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOIbIIero u

HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON

(GyHKIMU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

Haxoxnenue HauOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanOoupIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKINU Ha OTpe3Ke

Haxoxzaenue Haubombiiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIIUM Ha OTpe3Ke

Haxoxxnenne HanOombIIero u
HaMMEHBIIIETO 3HAaYEeHUs HEITPEPhIBHOM
(GYHKLIHMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXX/IEHUS HAWJTYYIIIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHON IS
HAXOK/ICHUS HAWTYYIIIEeTO PEIICHUS B
MPUKJIAHBIX 3a/1adax

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION U

rpagukoM

17 Komnosunus ¢pyHkuumit

18 Kommo3zurus ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuueckue o6pa3bl ypaBHEHUN Ha
KOOPJMHATHOM TIIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

” KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

” [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie F1eMEHTAPHBIX

24 ¢ynxuii. [IpaBuna HaxoxaAEHUS
epBOOOPA3HBIX
[TepBooOpa3HbIe FeMEHTAPHBIX

25 bynkuumid. [IpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICI
MHTETpaia

7 Brruncnenue onpenenéHHOro nHTerpaia
o popmyne HeroTona-JleliOHuIa

73 Brraucnenue onpenenéHHOro HHTerpana
o ¢popmyie Hrrorona-JleitOnuia

29 IIpuMeHeHnue unTETpana s

HaXOKJCHHUS TUIOIIAACH TNIOCKUX QUTYp




[IpuMeHenue uHTeTpana s

30 HaxXO0XJIEHUS 00bEMOB Tr€OMETPHUIECCKUX
Ten

31 [Ipumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHUU

1 [Tpumepsl pemennii nuddepeHInanbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaJbHBIX MPOIECCOB C MOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHU I

34 KonTponsHas padora: "[lepBoobpazHas u
uHTerpan”

15 Tpuronomerpuueckue GyHKIUH, UX
CBOICcTBa U rpaduKu

16 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

37 TpuronomeTpudeckre QyHKITUH, UX
CBOICcTBa U rpaduKu

18 Tpuronomerpuueckue GyHKITUH, UX
cBOIcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKITUH, UX
CBOIiCTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPAaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YpPaBHEHUH € MOMOIIBIO

TPUTOHOMETPHUUECKOH OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHUICCKHUX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

43 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

44 Penienue TpUroHoMeTprUECKUX
HEPABEHCTB

45 Penienue TpUroHoMeTprUECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMeTpUYECKNUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Konrtponsnas pabora: "['papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

57 OcHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEILICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
53 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBLHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
61 I'padmaeckne MeTOBI pemeHHs
UpPPaIMOHATFHBIX YPaBHEHUN
62 I'paduueckue MeTOIbI pelIeHus
UppalMOHATIBHBIX YPaBHEHUN
63 ['padrueckue METO B! perIeHHUS
MTOKa3aTeJIbHBIX YPAaBHEHHUU
64 I'paduueckue MeTo bl peneHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHus
JOrapu(pMHUUECKUX YpaBHEHUI
66 I'paduueckue MeTobI pelIeHus
JOrapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTobI pemeHus
MOKAa3aTeNbHBIX U JOrapu(MUUECKUX
ypaBHEHUU

69

I'paduueckue MeTobI pemeHus
MOKA3aTeNbHBIX U JOTapu(YMHUUECKUX
YpaBHEHUU

70

71

72

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeIbHBIX U JOTapu(MUUECKUX
HEPABEHCTB

KonrtpomnsHas padora:
"HppannoHaibHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJICKCHBIX YnCces Ha
KOOPJAMHATHOM IMIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHClIa

20 ®opmyna Myaspa. KopHu n-oii cternenun
U3 KOMIUIEKCHOTO YHCJIa
[IpuMeHeHre KOMIUIEKCHBIX YHCEIT JTst

81 petieHus GU3NUECKUX U TE€OMETPHUUECKHUX
3a/1a4y

%) KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 Harypasbnble u nensie yucna

84 Harypasibable u niensie yucna

25 [IpuMeHeHre NpU3HAKOB ACITUMOCTH
HEJIBIX YHCel

26 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJbIX YHCel

27 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yrcen: HOJl n HOK

28 [IpuMeHeHne npu3HaKoB AEIUMOCTH
nenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne npu3HaKoB AEIUMOCTH
LEJbIX YHCEJI: OCTATKU 110 MOJYJIIO

90 [IpumeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCEeJ: OCTaTKH 10 MOIYJIIO
[IpuMeHeHne npu3HaKOB ASIUMOCTH

91 LEeJBIX YKcell: anroputM EBkinaa ais

PEIICHHM 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopust menbix
yucen"

93

94

95

CucremMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYIHOCTEN palMOHaIbHbIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MppalMOHAIBHBIX
yYpaBHEHUNU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUIECKHX
YpaBHEHUHU

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIECKUX
YpaBHEHUU

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3ajay U 3aa4 u3




pa3nuyHbIX 00JacTeil HAyKH U PeaTbHOM
JKU3HU, UHTEPIIPETALUs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PEILLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKH U PeaTbHOM
JKU3HU, MHTEPIIPETals OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKu U pealbHON
JKU3HU, MHTEPIIPETaLUs OJy4YEHHBIX
pe3yabTaToB

104

Kontponbnas padota: "Cucremsr
palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI ¢ TapaMETPAMH

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu
WppatnmonanbHble CHCTEMBI C
napameTpamu

110

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

[loka3arenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C IapaMeTpaMu
Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMerpamu

TpuUroHoMeTpUYECKrEe CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIel peaTbHbIX
CUTyalui C IOMOUIBIO YPaBHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYallMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMmu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEH peaIbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMmu

120

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

121

[ToBTOpenue, 06001ICHNE,
cucTemarusanus 3Hauui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUM: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

[ToBTOpEeHmE, 0600IICHNE,
cucrtemaTusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHNE,
cuctemaruzanus 3HaHuit: "[IponsBoaHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHKE,
cucreMarusanus 3HaHui: "[Ipon3BoaHas
U €€ npumMeHeHue"

130

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHui: "MHTerpan n
€ro npuMeHeHue"

131

[ToBTOpeHnue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"

132

[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosast kKoHTpOJIbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606melevle, 1
cucTeMaTtu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

AnreOpa 1 Hadasia MaTemaTuueckoro ananuza: 10-11 knacc: 6a30Bblii 1
yriyonennsiit yposuu / . A. Anmumos, FO. M. Konsirun u npyrue.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

Amnumos I A., Konsrun FO.M., Tkauésa M.B., [llabynun M.W. u np. Marematuka:
anreOpad Hayajla MaTEMaTHMYECKOTO aHajin3a, reomerpusa. Anredpa W Haudana
MaTeMaTnyeckoroananusa. YueOHuk. 10-11 kmaccel. ba3oBblii M yriryOJeHHbBIN
ypoBHu / — M.: IIpocsenienue,2018

[la6yana M.M., TkauéBa M.B.,®émopoBa H.E. m nap. Anrebpa m Hadama
MaTteMaTudeckoro ananuza. {unaktudyeckue Marepuaibl. 10 kinacc. YriayOnéHHbIN
YPOBEHB.

Tkauésa M.B., ®énopoa H.E. Anrebpa u Hayaia MaTeMaTUYECKOTO aHAJIM3a.
Tematuueckue Tecthl. 10 kiacc. ba3zoBslii U yriyOaEHHBIN YPOBEHB.

®dénoposa H.E., Tkauéra M.B., AnreOpa u Hauana MaTeMaTHYECKOTO aHAIHN3A.
Meroauueckue pekomengauun. 10 kiacc.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
bu6muoreka IJOK

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

https://foxford.ru/wiki/matematika


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