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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallMid  TOJYYCHHBIX  pElIeHWH, 3HaKOMATCS ¢  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHMSL.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTeEMaTUYECKOT O aHAIN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE



COZIEPKATEIBHO-METOAMYECKUE JIMHUM HU3Y4alOTCSd Ha NPOTSKEHHH ABYX JET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasaenamu. JlaHHbII yaeOHbIi
KypC SIBJIIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MpPU H3YYEHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKM KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpETHU3aIusl.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ysnbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIAJHbBIX



3a]a4 W 3a7]a4 Ha HAXOXKJIEHUE HauOOJbIINX U HAUMEHbIIUX 3HAYCHUH (QyHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKXKE BBIPAKCHUU,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKW» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Oosblloe BHMUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

ConepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEAeNsiTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (OPMaIbHO-IOIMUECKOI0 U KPEAaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronuecs y3HatoT O BBIJAIOLIIXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble Mepuoanueckue apodu. IlpumeneHne apoOel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoiicrBa. [IpubnmkEHHbIEC BBIUMCIICHUS, ITpaBUIIa
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHWCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUSI LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEICHU U KOPHH.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpeaenuTenas MaTpUILbl 2X2, ero FTEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkusA, crnocodbl 3amgaHus (QyHknuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBA. TOUYKHM pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pELICHUH, pacCy>KIE€HUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHNE MaTEeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIIECHUH MEXKIy TMOHATHUSAMH, (HOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIATh CBOM CYXACHUA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHA C Y4YETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CTIOCOO pEIIeHUs C
y4IE€TOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JEUCTBUI ¥ MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJICHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaJTbHON
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 00muUHA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMOJIEUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (hOPMY 3aIMCU IEWCTBUTENIbHBIX YHCEJ IS PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMH: JIOTapU(PM UHKCIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBI CUCTEMBI JJMHEWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISAS IPOBEPKY KOPHEMH;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKLHMS, CIIOCOOBI 3aAaHUs (PYHKIIMH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUN QyHKINHU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHUE U IIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAs] OKPYKHOCTD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU Ui PELIEHUs pealbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYrUuX y4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



cBOOOZHO OMEPUPOBATHh MOHATUSMU: HUPPALMOHAIBHBIE, MOKAa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCMOJIb30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTo (popMysion nim rpaduxkom;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
MHOXeCTBO JeHCTBUTEIBHBIX YHCEIL. https://edsoo.ru/
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 https://edsoo.ru/
L[eJIBIM TIOKa3aTesieM
3 ApudmeTrndeckuii KOpeHb N-0i CTETICHH. 15 1 https://edsoo.ru/
WppatmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 https://edsoo.ru/
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 https://edsoo.ru/
Jlorapudmuueckue ypaBHEHUS
5 TpUroHOMETPUYECKHE BBIPAKEHUS U 29 1 https://edsoo.ru/
ypaBHEHUs
7 TToceoBaTeNnbHOCTH U TIPOTPECCHH 10 1 https://edsoo.ru/
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 https://edsoo.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 ) https://edsoo.ru/
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 https://edsoo.ru/
MPOU3BOIHOM
2 TlepBoO6pa3Has ¥ HHTETPa 12 1 https://edsoo.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 https://edsoo.ru/
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanmonansHble, MoKa3aTelbHbIE U 24 1 https://edsoo.ru/
norapuMUUecKre HePaBeHCTBA
5 KoMIIeKcHbIe urcia 10 1 hitps://edsoo.ru/
6 HatypanbHble u ensle uncia 10 1 https://edsoo.ru/
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX https://edsoo.ru/
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1 https://edsoo.ru/
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AL 16 ) https://edsoo.ru/
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne
/i Tema ypoka Beero Kontposbubie IIpakTuueckue f{l:;:ennn :)lg[()l;l;zzz:enbﬂme
padoTbI padoThbI pecypest
1 MHoXxecTBO, onepaluy HaJ MHOKECTBAMU 1 https://edsoo.ru/
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 https://edsoo.ru/
3 IIprumeHeHne TeOpeTHKO-MHOKECTBEHHOTO 1 https://edsoo.ru/
amnmapara JJisl pelieHus 3a1a4
Pamnonansueie unciaa. OOBIKHOBEHHBIC U https://edsoo.ru/
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OecKOHEUYHBIE TIEPUOANYECKHE JPOOH
Parmmmonansubie ynciaa. OOLIKHOBEHHEIE U https://edsoo.ru/
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHE TPOOH
5 [Tpumenenue npoOeii ¥ TPOLIEHTOB IS 1 https://edsoo.ru/
pelieHus MpUKIAIHBIX 33124
F [Tpumenenue apoGeit ¥ NPOLEHTOB IS 1 https://edsoo.ru/
pElIeHs TPUKIAJAHbIX 3a7a4
3 JlelicTBUTEeNbHBIE YKCIIa. PalloHalbHBIE U 1 https://edsoo.ru/
MppALMOHATIbHBIE YHCIIa
Apudmerndeckue onepanuu ¢ https://edsoo.ru/
9 JIEUCTBUTEIIEHBIMH YHCIIAMHU 1




10

Mopynp JEMCTBUTEIBLHOTO YHUCIIA U €T0
CBOMCTBA

https://edsoo.ru/

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

https://edsoo.ru/

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

https://edsoo.ru/

16

17

MHorousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

https://edsoo.ru/

https://edsoo.ru/

18

19

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUNA CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

https://edsoo.ru/

https://edsoo.ru/




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

https://edsoo.ru/

21

22

23

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

24

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBa. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

https://edsoo.ru/

25

26

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.
B3anmuo obpatnbie QyHKINH.
Komnozunus ¢pyHkuit

I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

https://edsoo.ru/

https://edsoo.ru/

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
ITpoMexyTKH 3HaK OCTOSIHCTBA

https://edsoo.ru/

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pynkuu. [pomexyrku
MOHOTOHHOCTH (pYHKIIMH

https://edsoo.ru/

29

30

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HaMeHblee 3HaUeHNE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

https://edsoo.ru/

https://edsoo.ru/




DJIeMEHTapHOE HCCIIEIOBAaHUE U

https://edsoo.ru/

31 MoCTpoeHne rpauKoB ITUX QYHKITUN

32 DJIeMEHTapHOE UCCIIEIOBAaHUE U https://edsoo.ru/
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

33 CrenieHs ¢ 11eJIBIM ITOKa3aTeeM. buaoM https://edsoo.ru/
HeroTona

34 CreneHs ¢ 11€JIBIM TOKa3aTejeM. bunom https://edsoo.ru/
HrrotoHa
CrernenHast QyHKIUS C HATYPAITbHBIM U https://edsoo.ru/

35 LIeTbIM TToKa3aresieM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas https://edsoo.ru/
¢bynkuus. E€ croiicta u rpaduk"

37 ApudmMeTHIecKuii KOpeHb HATYPATbHOM https://edsoo.ru/
CTETEeHU U €ro CBOMCTBA

38 Apudmernueckuit UKopeHb HaTypaJlbHOU https://edsoo.ru/
CTETICHU U €TI0 CBOMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, https://edsoo.ru/
COJIepXkKalINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH, https://edsoo.ru/
COJIepXkaIINX CTETIEHU U KOPHU

41 [IpeoOpa3zoBaHms YUCITOBBIX BHIPAKCHUH, https://edsoo.ru/
COJIEpXKAIINX CTCTICHH W KOPHU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE https://edsoo.ru/

42 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX

yYpaBHEHUN




43

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

https://edsoo.ru/

44

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPPALUOHATIBHBIX
ypaBHEHUI

https://edsoo.ru/

45

46

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATIbHBIX YPaBHEHHIM

https://edsoo.ru/

https://edsoo.ru/

47

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHU
MPPALMOHAIBHBIX YPABHEHUN

https://edsoo.ru/

48

49

PaBHOCHIIBHBIE ITEPEXO/IBbI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CgoiicTBa u rpaduk KopHs N-0ii cTenenu
Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM I10Ka3aTeleEM

https://edsoo.ru/

https://edsoo.ru/

50

CaolicTBa U rpauK KOpHsI N-Oi CTENeHU
KaK (PyHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

https://edsoo.ru/

51

KonTponbHas pabora: "CBoiicTa u
rpaduk KOpHs N-0if CTeNeHu.
HppanvoHanbHblE ypaBHEHHS"

https://edsoo.ru/

52

53

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

https://edsoo.ru/

https://edsoo.ru/




Crenens ¢ palOHAJIbHBIM IMOKA3aTCJICM U

https://edsoo.ru/

o4 .
e€ cBoiicTBa
55 [TokazarensHas QyHKIHS, €€ CBOWCTBA U https://edsoo.ru/
rpaduk
56 Hcnonp3oBanue l"pabe/IKa byHKIMM 1715 https://edsoo.ru/
pelieHus: ypaBHEeHU I
57 Hcnonws3oBanue rpaibm(a GyHKIUY 1S https://edsoo.ru/
peleHus: ypaBHEHU I
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE https://edsoo.ru/
58 METO/Ibl PEILIEHUS TOKA3aTEeIbHbIX
ypaBHEHUI
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE https://edsoo.ru/
59 METO/IbI PEIICHUs TOKa3aTENbHbBIX
ypaBHEHUI
[Toka3zaTenbHbie ypaBHEeHUs1. OCHOBHBIE https://edsoo.ru/
60 METO/IbI peIIeHUs MT0Ka3aTEIbHBIX
ypaBHEHUU
61 Kontponbnas padota: "[lokazarenpHas https://edsoo.ru/
¢yuknus. [lokasarenbHble ypaBHeHUS"
62 Jlorapudm umncna. CoiicTBa jgorapudpma https://edsoo.ru/
63 Jlorapudm uncma. CoiicTsa norapudma https://edsoo.ru/
64 Jlorapudm uymncna. CoiicTBa jgorapudpma https://edsoo.ru/
65 JecsTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI https://edsoo.ru/
66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI https://edsoo.ru/




[IpeobpazoBanue BoIpaXeHUH,

https://edsoo.ru/

o7 coJieprKalux Jorapudmol
68 [IpeobpazoBanue BoIpaXeHUH, https://edsoo.ru/
CoJepKaIINX JOTapr(pMbI
69 [IpeoOpazoBanue BhIpaKEHUH, https://edsoo.ru/
coJieprKalux Jorapudmol
70 Jlorapudmmueckas GyHKIuUs, €€ CBOHCTBA https://edsoo.ru/
U rpaduk
71 Jlorapudmmueckas GyHKIUs, €€ CBOHCTBA https://edsoo.ru/
u rpadux
72 Hcnons3oBanue rpaduka QyHKIUN OIS https://edsoo.ru/
pelIeHUs] ypaBHEHUI
73 Hcnonb3oBanue rpaduka GyHKINAN A5 https://edsoo.ru/
peueHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE https://edsoo.ru/
74 METO/Ibl PeIIeHUs Jorapu(PMUIECKUX
ypaBHEHUH
Jlorapudmmueckue ypaBHeHus. OCHOBHbBIE https://edsoo.ru/
75 METO/bI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE https://edsoo.ru/
76 METO/IbI pelIeHus Torapu(HPMUIECKUX
yYpaBHEHUN
77 PaBHOCHIIBHBIE IEPEXO/IBI B PEMIEHUN https://edsoo.ru/
norapu(MUUECKUX YpaBHEHUN
78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU https://edsoo.ru/

jgorapu(pMUUECKUX ypaBHEHHM




KontponsHast pabdora: "Jlorapudmuueckas

https://edsoo.ru/

7 ¢dbynaknus. Jlorapudpmudeckue ypaBHeHHs "

80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://edsoo.ru/
YHUCJIOBOI'0 apryMeHTa

81 CuHyC, KOCHUHYC, TAHT€HC U KOTAHT€HC https://edsoo.ru/
YHUCJIOBOTO ApryMEHTa

82 ApKCHUHYC, apKKOCUHYC U apKTAHI'€HC https://edsoo.ru/
YHUCJIOBOr'O ApryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTAHT'€HC https://edsoo.ru/
YHUCJIOBOT'O apryMEHTa
Tpuronomerpuyeckast OKpyKHOCTb, https://edsoo.ru/

84 ONpeIeTICHUE TPUTOHOMETPUUECKUX
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, https://edsoo.ru/

85 ONpeIeTIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE https://edsoo.ru/
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKHE https://edsoo.ru/
bopMyIbl

88 OCHOBHBIE TPUTOHOMETPUUYECKHE https://edsoo.ru/
bopmyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE https://edsoo.ru/
bopMyIibt

90 [IpeoOpazoBanue TPUrOHOMETPHUECKUX https://edsoo.ru/
BBIPKEHUI

91 [IpeobpazoBanue TPUTOHOMETPHUUECKUX https://edsoo.ru/

BBIPAKECHUI




[IpeobpazoBanue TPUrOHOMETPUUECKUX

https://edsoo.ru/

92 BBIPOKCHHI

93 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX https://edsoo.ru/
BBIpaXEHUI

94 Pewienne TpuroHOMeTpUYECKUX https://edsoo.ru/
ypaBHEHUH

95 Pemenue ”EpI/IFOHOMeTpI/I‘IeCKI/IX https://edsoo.ru/
ypaBHEHUU

96 Pemienne TpuroHOMeTprU4YECKUX https://edsoo.ru/
ypaBHEHUU

97 Pemienne TpuroHOMeTpUYECKUX https://edsoo.ru/
ypaBHEHUI

98 Pentenne TpUroHOMETPUUECKUX https://edsoo.ru/
YpaBHEHUU

99 Pemienne TpuroHOMETpUYECKUX https://edsoo.ru/
ypaBHEHU I

100 Pemenue ”\[J‘pI/IFOHOMeTpI/I‘IeCKI/IX https://edsoo.ru/
ypaBHEHUH
KonTponbhas pabora: https://edsoo.ru/

101 "TpUrOHOMETPHUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUA"
ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs https://edsoo.ru/

102 nocJsenoBareabHocTel. Meroz
MaTeMaTUYeCKOW UHIYKLIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE https://edsoo.ru/

103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a

OECKOHEYHO MaJIbIX




104

105

Apudmernueckast mporpeccus

['eomeTpuyeckas mporpeccus

https://edsoo.ru/

https://edsoo.ru/

106

BeckoneuHo yOpIBaromasi reoMeTpudecKas

nporpeccust

https://edsoo.ru/

107

108

CyMMa OecKOHEUYHO yObIBaromen
TEOMETPHYECKON MPOTPECCHH

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

https://edsoo.ru/

https://edsoo.ru/

109

110

111

JIMHENHBIN ¥ YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX POLUEHTOB

Hcnonb3oBanue IMPOIrpeCCHUM IS PCUHICHHA

peanbHBIX 33/1a4 MPUKIAAHOTO XapaKkTepa

KonrpomnsHas padora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

112

113

HenpepbiBHble QyHKIIMU U UX CBOWCTBA

Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

https://edsoo.ru/

https://edsoo.ru/

114

CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

https://edsoo.ru/

115

116

CBoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meroza UHTEPBAJIOB JUIS PELLECHUS
HEPaBEHCTB

https://edsoo.ru/

https://edsoo.ru/

117

MeTto HHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB

https://edsoo.ru/




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

https://edsoo.ru/

118
HEPABCHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX https://edsoo.ru/
GYHKIUH 1S pereHust 3a1a4

120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX https://edsoo.ru/
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU https://edsoo.ru/

199 Onpenenenue, reOMETPUUECKUA CMBICIT https://edsoo.ru/
MIPOU3BOIHOM

123 Onpenenenne, GU3HUECKUN CMBICIT https://edsoo.ru/
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeIbHOU K rpapuky https://edsoo.ru/
byHKITUN

195 YpaBHeHHe KacaTeabHOU K rpaduxy https://edsoo.ru/
byHKIIIN

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN https://edsoo.ru/

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUIH https://edsoo.ru/

128 [Ipon3BoiHas cyMMBI, IPOU3BEACHMUS, https://edsoo.ru/
YaCTHOT'O ¥ KOMIO3ULIMU (PYHKIUI

129 [IponsBoHas cyMMBI, IPOU3BEACHMUS, https://edsoo.ru/
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IponsBoHas cyMMBI, IPOU3BEACHMUS, https://edsoo.ru/
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTtponsHas padota: "TIponssoanas” https://edsoo.ru/




[ToBTOpenue, 06001ICHNE,

https://edsoo.ru/

132 O] " 1
CUCTeMaTH3alMs 3HaHUi: "Y paBHCHHUS

133 [ToBTOpenue, 06001ICHNE, 1 https://edsoo.ru/
cucreMaruzanus 3HaHui: "OyHkuun"

134 HroroBast kKoHTpoIbHAs paboTa 1 1 hitps://edsoo.ru/

135 Wrorosas kKoHTpOJbHAS paboTa 1 1 hitps://edsoo.ru/

136 [ToBTOpEeHME, 0000IICHUE, 1 https://edsoo.ru/
cUCTEeMaTH3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tupposkic
Bcero u3yueHusi  oOpa3zoBaTesibHbIe
padoTbI padoThbI pecypenI
[Ipumenenne npou3BOHON K https://edsoo.ru/
1 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTB U SKCTPEMYMBI
[Ipumenenue npou3BOHON K https://edsoo.ru/
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
[Ipumenenne npou3BOIHOM K https://edsoo.ru/
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOHON K https://edsoo.ru/
4 uccaea0BaHuio PyHKIMH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K https://edsoo.ru/
5 uccaea0BaHuio PyHKIN Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K https://edsoo.ru/
6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenue HanOOJIBIIETO U https://edsoo.ru/
7 HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON 1

(GyHKIHMU Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

https://edsoo.ru/

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

https://edsoo.ru/

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHS HETIPEPBIBHOM
(GyHKINU Ha OTpe3Ke

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

13

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

https://edsoo.ru/

14

15

16

[IpumeneHnne npou3BOTHOM IS
HaxO0KJICHUS HAWJTYUIIIErO PEIICHHS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/




nporiecca, 3a[aHHoro (opMyIoi HiTn
rpadgukom

https://edsoo.ru/

17 Komnozunus GyHkimit
18 Komnozunus GyHkimit hitps://edsoo.ru/
19 Kommnosumus pyHkmmit https://edsoo.ru/
20 FGOMeTpI/IIIeCIfI/IC o0pa3bl ypaBHEHM Ha https://edsoo.ru/
KOOPJIMHATHOMN IIOCKOCTH
21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha https://edsoo.ru/
KOOPJIMHATHOMN IIOCKOCTH
29 Kontponbnas padota: "MccnenoBanue https://edsoo.ru/
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
23 [lepBooOpazHas, OCHOBHOE CBONCTBO https://edsoo.ru/
epBOOOPA3HBIX
[TepBooOpazHbIe dEMEHTAPHBIX https://edsoo.ru/
24 ¢ynxuii. [IpaBuna HaxoXACHUS
epBOOOPA3HBIX
[TepBooOpasHbIe dEMEHTAPHBIX https://edsoo.ru/
25 ¢bynkuuid. [TpaBuia HaxoXAEHUS
NepBOOOPA3HBIX
26 Nurerpai. I'eoMeTpu4eCKUl CMBICI https://edsoo.ru/
UHTErpana
97 Beruucnenue onpenenéHHoro HHTerpana https://edsoo.ru/
o gopmysne HoroTona-JleiiOnuna
28 Beruncnenue onpenenéHHoro MHTerpaa https://edsoo.ru/

o gopmyne HeroTona-JleiiOnuna




[Ipumenenne nHTErpaia s HaX 0K IACHUS

https://edsoo.ru/

29 ionaiel IiocKux Guryp

30 [Ipumenenne nHTErpaia 1yl HAXOXKIACHUS https://edsoo.ru/
00BEMOB reOMETPUIECKHX TET

31 [Tpumeps permenuit nuddepeHIuamIbHbIX https://edsoo.ru/
ypaBHEHHI

32 [Tpumeps! pemennii qudQepeHraIbHbIX https://edsoo.ru/
ypaBHEHUH
MaremaTrnueckoe MOAECIMPOBAHUE https://edsoo.ru/

33 PEATBHBIX MTPOILIECCOB C MTOMOIIBIO
midQepeHIranbHbIX ypaBHEHUH

34 Konrponbnas padota: "[lepBoobpazHas u https://edsoo.ru/
uHTerpan"

35 Tpuronomerpuueckue GyHKIUH, UX https://edsoo.ru/
CBOICTBA U TpaduKH

36 Tpuronomerpuueckre GyHKIIUHU, UX https://edsoo.ru/
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX https://edsoo.ru/
CBOICTBA U TpaduKu

38 Tpuronomerpuueckne GyHKIIUHU, UX https://edsoo.ru/
CBOICTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX https://edsoo.ru/
CBOICTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX https://edsoo.ru/

40 YPaBHEHUH C IIOMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPHUECKHUX

https://edsoo.ru/

41 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX https://edsoo.ru/
42 YPaBHEHUH C IOMOIIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT60p KOpHEH TPUTOHOMETPUUECKHUX https://edsoo.ru/
43 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
44 Pemenue TpuroHoMeTpruUECKUX https://edsoo.ru/
HEPaBEHCTB
45 Pemenue TpuroHomeTpuiecKux https://edsoo.ru/
HEPaBEHCTB
46 Pemenue TpuroHomeTpuiaecKux https://edsoo.ru/
HEPaBEHCTB
47 PelreHne TpUroHOMETPUYECKUX https://edsoo.ru/
HEPaBEHCTB
KonTponbnas pabora: "['padpuxu https://edsoo.ru/
48 TPUTOHOMETPUUECKUX (QYHKIIHH.
Tpuronomerpuueckre HepaBeHcTBa"
49 OCHOBHBIE METO/IbI pEIICHUS https://edsoo.ru/
MMOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pELICHUS https://edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IBI pEIICHUS https://edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/TbI pEIICHUS https://edsoo.ru/

IMOKa3aTCJIbHBIX HEPABCHCTB




53

OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUECKUX HEPABEHCTB

https://edsoo.ru/

54

55

OCHOBHBIE METOBI PELICHUS
norapuMIUYECKUX HEPABEHCTB

OcHOBHbBIE METOABI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

https://edsoo.ru/

https://edsoo.ru/

56

OCHOBHBIE METO/IbI pELICHUS
norapuMUUECKUX HEPABEHCTB

https://edsoo.ru/

57

58

OcHoBHBIE MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

https://edsoo.ru/

https://edsoo.ru/

59

OcHoBHBIE MCTOJbI pCHICHUSA
HppaluOHAJIbHBIX HCPABCHCTB

https://edsoo.ru/

60

61

OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLeHus
UPPaLMOHAIIBHBIX YpaBHEHUI

https://edsoo.ru/

https://edsoo.ru/

62

I'padnueckue MeToabl pemeHus
MPPALMOHAIIBHBIX YPABHEHUN

https://edsoo.ru/

63

64

I'paduueckue MeTO bl peLeHus
MTOKA3aTEeIbHBIX YPAaBHEHUI
I'paduueckue MeTO bl peLIeHUs
[I0Ka3aTEeJIbHBIX HEPABEHCTB

https://edsoo.ru/

https://edsoo.ru/

65

I'padrnyueckue MeToabl pemeHus
JorapuMUUECKUX ypaBHEHUI

https://edsoo.ru/

66

I'padmyeckue MeToAbI perieHus
Jorapu(MUIECKUX HEPABEHCTB

https://edsoo.ru/




67

I'padmyeckue MeToAbI perieHUs
JorapupMHUUECKUX HEPABEHCTB

https://edsoo.ru/

68

69

70

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U Jorapu(PpMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUU

I'padmueckue MeToabl pereHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/I(i)MI/I‘ICCKI/IX
HCPABCHCTB

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

71

I'padmyeckue MeToabI pemieHUS
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPABEHCTB

https://edsoo.ru/

72

KonTponbHas pabora:
"UppannoHnaibHble, MOKa3aTeabHbIE U
norapu@muyueckre HepaBeHcTBa"

https://edsoo.ru/

73

74

75

KommnnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUEcKast (OpMbI 3arucu
KOMILIEKCHOTO YHCIIA

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

76

ApudmeTrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

https://edsoo.ru/




N300paxkeHre KOMITJIEKCHBIX YHCET Ha

https://edsoo.ru/

" KOOPJAMHATHOM MJIOCKOCTH

78 I/I306pa)I(eHI/ICUKOMHJIeKCHBIX YHUCEIl Ha https://edsoo.ru/
KOOpPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oii ctenenu https://edsoo.ru/
13 KOMIUIEKCHOTO YHClIa

80 ®opmyiia Myaspa. KopHu N-oit crenenu https://edsoo.ru/
13 KOMIUIEKCHOTO YHClia
[IpumeHeHne KOMIUIEKCHBIX YHCEN IS https://edsoo.ru/

81 pemeHust GU3MIECKUX ¥ TeOMETPUIECKUX
3a1a4

82 Kontponbhas padota: "KomrmiekcHbie https://edsoo.ru/
yycna"

83 HarypanbHble U IieJble uncia https://edsoo.ru/

84 HatypanbHble u nensle uncia https://edsoo.ru/

85 [IpumeneHne npu3HAKOB AETUMOCTH https://edsoo.ru/
LEJIBIX YUCEl

86 IIpuMeHeHne IPU3HAKOB AECIUMOCTH https://edsoo.ru/
LEJIBIX YUCEl

g7 IIpuMeHeHne IPU3HAKOB ACIUMOCTH https://edsoo.ru/
uensix yucen: HOJl u HOK

88 [IpumeneHnne Npu3HAKOB JETUMOCTH https://edsoo.ru/
nensix yucen: HOJl u HOK

89 IIpuMeHeHne IPU3HAKOB ACIUMOCTH https://edsoo.ru/

IIETBIX YMCEJT: OCTATKH 110 MOJIYITIO




90

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO

https://edsoo.ru/

91

92

93

[Ipumenenne npu3HAKOB AETUMOCTH
LIEJIBIX YKCEN: aNroput™ EBKkinuaa mis
pELIEHHUS 3a/1a4 B LIEJbIX YUCTAX

Kontponbnas pabdota: "Teopus menbix
yucen"

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBHA

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

94

Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

https://edsoo.ru/

95

96

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpALMOHATIBHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHbIX
ypaBHEHUH

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX
ypaBHEHUU

https://edsoo.ru/

99

OcHOBHEBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

https://edsoo.ru/




100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUU

https://edsoo.ru/

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MHTEPIPETALUs [OJTyYCHHBIX
pE3yJIbTaTOB

https://edsoo.ru/

102

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [0Jy4YECHHBIX
pE3yJIBTAaTOB

https://edsoo.ru/

103

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HU, UHTEPIIPETALUs NIOJY4YEHHBIX
pe3yabTaToB

https://edsoo.ru/

104

Kontponbnas pabora: "Cucremsi
paMoHaATBHBIX, UPPAIIMOHATLHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHuUi"

https://edsoo.ru/

105

106

107

PanvionaneHbIE ypaBHEHHS C
rapamMeTpamMmu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PanvoHnaneHbIE CHCTEMBI € TapaMeTpaMHU

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/




HppaumnoHnanbHble ypaBHEHMS,

https://edsoo.ru/

108 HEPaBEHCTBA C MapaMeTpamMu
109 HppaunoHaibHbIE CUCTEMBI C https://edsoo.ru/
rapaMmeTpamu
110 [TokazatenbHble ypaBHEHHUS, HEPABEHCTBA https://edsoo.ru/
C mapaMmeTpaMu
111 IToka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU hitps://edsoo.ru/
112 Jlorapudmuueckue ypaBHEeHUS, https://edsoo.ru/
HEPaBEHCTBA C MapaMeTpamMu
113 Jlorapudmuaeckne CUCTEMBI C https://edsoo.ru/
rnapameTpamu
114 TpUrOHOMETPUYECKHUE YPABHEHHUS C https://edsoo.ru/
rapaMeTpamu
115 TpuronomeTpuueckre HEPaBEHCTBA C https://edsoo.ru/
rnapameTpamu
116 TpUTrOHOMETPUYECKHE CUCTEMBI C https://edsoo.ru/
rnapameTpamu
[TocTpoeHue u uccnenoBaHue https://edsoo.ru/
117 MaTeMaTUYeCKUX MOJIEIEeH peaabHbIX
CUTYaIINi C TTOMOIIBIO YPaBHEHUH C
rapaMeTpamu
[TocTtpoeHue u uccnenoBanue https://edsoo.ru/
118 MaTeMaTI:IquKHX MOJIeNIel peaTbHBIX
CUTYyalllil C MOMOIIBIO CUCTEM
YpaBHEHUH € ITapaMeTpamMu
119 [TocTtpoeHue u uccnenoBaHue https://edsoo.ru/

MATEMAaTHYCCKUX MO}IGJ’IGf/i PCAIBHBIX




CUTyallMid C MOMOILBIO CUCTEM
YpaBHEHUH € ITapamMeTpamu

120

121

KonrtponbHas pabora: "3anaun ¢
napamerpamu”

[ToBTOpEeHME, 0000MIIEHNE,

cucTtemMaTusanus 3HaHui: "YpaBHeHus'

https://edsoo.ru/

https://edsoo.ru/

122

[ToBTOpenue, 060061IeHNE,

cucTtemaTusanus 3Hanuil: "YpaBHenus'

https://edsoo.ru/

123

124

125

[ToBTOpenHme, 06001IEHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

[ToBTOpeHuEe, 0000MIIEHNE,

cuctemaTusanus 3Hanuii: "HepaBencrna'

[ToBTOpeHue, 06001IEHNE,

cucremarnsanus 3Hanuii: "HepaseHncrsa'

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

126

127

128

[ToBTOpenue, o6o0IIEHNE,

cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,
cuctemarusanus 3HaHuii: "[Ipon3BoaHast
u e€ npumMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3Hanuii: "[Ipon3BoaHast
u e€ npumeHeHue"

https://edsoo.ru/

https://edsoo.ru/

https://edsoo.ru/

129

[ToBTOpenue, o6o0mEH e,
cuctematusanus 3Hanuil: "[IponsBoaHas
u e€ npumeHeHue"

https://edsoo.ru/




[ToBTOpenue, 060061IeHNE,

https://edsoo.ru/

130 cucteMaTtu3anus 3Hanui: "MHTerpan u 1
€ro npuMeHeHue"

131 [ToBTOpenue, 060061mIeHNE, 1 https://edsoo.ru/
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

132 [ToBTOpeHue, 0600IIEHNE, 1 https://edsoo.ru/
cucrtemaTtusanus 3Hanuil: "OyHkuun"

133 [ToBTOpeHuE, 0000MIIEHNE, 1 https://edsoo.ru/
cucreMaTtu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIBbHAS paboTa 1 1 hitps://edsoo.ru/

135 HroroBas koHTpoIbHAs paboTa 1 1 https://edsoo.ru/
I1

136 OBTOperHe, 0606HI€H%€, 1 https://edsoo.ru/
CHCTEMATH3AIMS 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10O 136 10

I[TPOTPAMME







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. http://school-collection.edu.ru

2. http://wmolow.edu.ru

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. http://www.numbernut.com/
http://fcior.edu.ru

N

http://www.math.ru
http://teacher.ru
http://teacher.fio.ru
http://www.int.ru

o 0k w

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

1. https://math-ege.sdamgia.ru
2. http://alexlarin.net

3. http://www.alleng.ru/edu/mathl.htm



http://school-сollection.edu.ru/
http://wmolow.edu.ru/
http://www.numbernut.com/
http://fcior.edu.ru/
http://www.math.ru/
http://teacher.ru/
http://teacher.fio.ru/
http://www.int.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.alleng.ru/edu/math1.htm







