MyHnuunaisHoe 001eo0pa3zoBaTeIbHOE O KETHOE YUPEKICHNE
cpenusis obmeoopazoparenpHas mkoia Ne 38 um.Crpaxosoit C.JL.

PACCMOTPEHO IMMPUHATO

3acemaanem MO pereHneM IIeIarornIecKoro CoBeTa

npotokon ot 21.08.2023r. Nel npotokon oT 30.08.2023r. Ne 1

COI'JTACOBAHO YTBEPXIEHO

Mertoaunctom Hupexrop MOBY COIII Ne38 mm.Ctpaxosoit C.JI.
| Boponkosa O.A. / npuka3 ot 30.08.2023r. Ne 491

JOKYMEHT IOANHUCAH
3JIEKTPOHHON OAIIUCHIO

Cepruduxat: 398340fc891b217aef3fbdd115b4080b3e26bd20
Brnanenen: Kpusenxo Esena BanepbeBna
Jeiicturenen: 07.06.2022 no 31.08.2023

Pabouas nporpamma
(1D 1025189)

y4eOHOro mpeameTa «AJredpa u Ha4yaja MaTeMaTHYeCKOI0 AHAIU3A. YTJ1y0JeHHbIH YPOBEHbY
JUTSL CpeTHEro 00111ero 00pa3oBaHus

Cpox ocoenus: 2 rozaa (10-11 kmaccer)

CocraBuTeb:

Tarynsu I'.A., yunutens MaTeMaTUKU

2023r.



HHOACHUTEJBHAA 3AIINCKA



VYueOHblil Kypc «Anredpa 1 Hauana MaTeMaTHYECKOT0 aHAIIN3ay SIBJIETCS OTHUM U3 Hanbosee
3HAYMMBIX B IIPOrpaMMe CPEIHEro oOIIero o0pa3oBaHMsl, IOCKOJIBKY, C OJHONH CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y IS M3Y4eHHUS BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C
Apyroi CTOPOHBI, GOPMHUPYET JOrHYECKOe U a0CTPaKTHOE MBIIUIEHHE 00Y4arolUXcs Ha YpOBHE,
HEOO0XOAUMOM JUIsI OCBOCHUS MH()OPMATHKH, OOIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHX
JUCLUIUIMH. B paMkax gaHHOro yueGHOro Kypca oOydaroImuecs: OBJIaIeBal0T YHUBEPCAIbHBIM
S36IKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUpPyeT CBOU JOCTIKEHHS B MaTeMaTHUECKOH (hopme.
VY4ebHblil Kypce anredpbl ¥ Hayaja MaTEeMaTHYECKOr0 aHaJIM3a 3aK/IaJbIBa€T OCHOBY JUIs
YCIICIIHOTO OBJaJIeHUs 3aKOHAMU (PU3MKH, XMMUHU, OUOJIOTUH, TOHUMAHUsI OCHOBHBIX TEHJCHIIHHA
Pa3BUTHS SKOHOMMKH M OOIIECTBEHHOHN XKU3HH, 03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh UX IS JAIbHEHIIETO
00pa3oBaHMs U B NIOBCEJHEBHOH >KM3HU. B TO ke BpeMs OBiaJieHHe aOCTPAKTHBIMM U JIOTMYECKH
CTPOTMMH KOHCTPYKLMSMH ajireOpbl U MAaTeMaTUYECKOr0 aHajlW3a pa3BUBAET YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UICTUHHOCTb, I0Ka3bIBATh YTBEPXKJICHUS C MOMOIIBIO HHIYKLIUU U
paccyxaaTh JEeAYKTUBHO, MCIIOJB30BaTh 000OIIEHNE M KOHKPETU3AIHMI0, a0CTparupoBaHue U
aHAJIOTH10, (POPMUPYET KPEATUBHOE M KPUTHUECKOE MBIIIICHHE.

B xome wu3yuenuss ydeOHOro kypca «Anredpa ¥ Hadaja MaTeMaTHYECKOIO aHalu3a»
oOydJaromuecs: IOJy4alOT HOBBIA OIBIT PEHICHUS TNPUKIANHBIX 3a/a4, CaMOCTOSTEIHHOTO
MIOCTPOCHMUsI MAaTEeMAaTUYECKMX MOJeNiell pealibHbIX CHUTyalud, HHTEpHIpEeTalud MOJTYy4EeHHBIX
pelIeHni, 3HaKOMATCS C MpPUMEpaMM MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B NpUpoJe, HAayKe U
HCKYCCTBE, C BBIJAIOIUMUCS MaTEMaTUYECKUMHU OTKPBITUSAMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007a7aeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIMAIOM, KOTOPbBIN
peanu3yercss Kak depe3 Y4eOHbIH Marepuai, CHOCOOCTBYIOIMI (OPMHUPOBAHUIO HAY4YHOTO
MHUPOBO33PEHUS, TaK U Yepe3 crenupuKy yueOHOH NesITeTbHOCTH, TPEOYIOeH MpoI0JKUTEIbHOMI
KOHIIEHTPALMU BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTY4E€HHBIN
pe3yJibTar.

B ocHoBe Meromuku oOydyeHus aireOpe M HayajllaM MaTeMaTHMYECKOI'o aHalu3a JIEKHT
NS TeIbHOCTHBIN PUHIUI O0yUYEHHUSI.

B cTpykrype yuebHOTO Kypca «Anredpa W Hadajsa MaTEMaTHYECKOTO aHAN3a» BBIIACIICHBI
CIIENYIOIINE COJEpXKaTelIbHO-MEeTOANUecKue JMHUU: «Yucna u BblUMCIEHUS», «DYyHKIUU U
rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama maremMaTmueckoro aHanusa», «MHOeCTBa U
Joruka». Bce OCHOBHBIE COJIEpKaTENbHO-METOUYECKHE JINHUU U3Y4aroTCsl Ha MPOTSKEHUH JIBYX
neT o0y4eHHs Ha ypOBHE CpeaHero oOIiero oO0pa3oBaHMs, €CTECTBEHHO JOMOJHsS APYr Apyra u
IIOCTETIEHHO HACBIILAsACh HOBBIMU TeMaMHM U pazzaenamu. JlaHHBIA y4yeOHBIH Kypc SBISETCS
UHTETPATUBHBIM, IIOCKOJBbKY OOBEIUHSET B ce0e co/Aep)KaHUEe HECKOJbKHUX MaTeMaTHYeCKUX
JTUCHUIUIMH, TaKUX Kak ainreOpa, TPUTOHOMETpHS, MAaTeMaTHYECKHIl aHanu3, TEOpUs MHOXKECTB,
MaTeMaTuueckas Jioruka u Jpyrue. Ilo mepe Toro kak oOyuaromivecs OBIaJeBalOT BCE Oolee
IIMPOKMM  MaTeMaTH4YeCKHUM  ammaparoM, Yy HHUX [ocjienoBaTelbHO  (opmupyercs H
COBEpLICHCTBYETCSI YMEHHME CTPOUTH MAaTE€MaTHYECKYI0 MOJENb pPEaJIbHOM CUTYyalu, IPUMEHATH
3HAHHA, IIOJIyUEHHbIE TpU U3YYEHUU Yy4yeOHOro Kypca, JUIsl PpELIEHUS CaMOCTOSITEIBHO
c(OopMyIHpPOBaHHONW MaTeMaTHUECKON 3ajjauu, a 3aTeM HHTEPIPETUPOBATh CBOW OTBET.

CopepxarenpbHo-MeTOoIMYeCKas IMHUSA «Yucna ¥ BBIYMCICHUS» 3aBepliaeT (OpMHUpPOBAHHE
HaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HauyaTO Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero ob6miero oOpazoBaHHsi 0CO00€ BHUMaHHUE YAETSCTCS
(OpMHPOBAHHIO HABBIKOB PAIlMOHAJIBHBIX BBIYUCICHHUM, BKJIIOYAIONIMX B ce0s MCIOJIb30BaHHE
pa3nuuHbIX (GOopM 3amucu  4YHCcla, yYMEHHE JieNaTh MPUKUJIKY, BBIMOIHATH HPUOIHKEHHBIE
BBIUUCIICHUS, OLEHUBATh YHUCIOBBIE BBIPRXEHUS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKoMble O0YYaIOUIMMCSI MHOXKECTBA HATYPaJbHBIX, IEJIbIX, PAlMOHAIBHBIX U JIEHCTBUTEIbHBIX
4lCceNl JOTOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KakaoM H3 3ITHUX MHOXKECTB
paccMaTpuBalOTCS CBOWCTBEHHBbIE €My creuuduyueckue 3aJadd U OIepaluu: JeJleHHEe Haleno,
ONEPUPOBAHUE OCTATKAMU HAa MHOXECTBE IIENBIX YHCEN, OCOOble CBOICTBAa pPAlMOHAIBHBIX H
MppaLMOHANIBHBIX 4YKCeN, apu(MeTHUUecKrue OoIlepaliy, a TakKe H3BJIeYeHHE KOpPHS HaTypajJbHOU
CTENIEHU Ha MHOXKECTBE KOMIUIEKCHBIX uucell. biarogaps nocienoBaTeabHOMY pacllupeEHUIO Kpyra



HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM UX IIPUMEHEHHUS AJI PELICHUs Pa3IMUHBIX
3a1a4 opMupyeTcs MpeICTaBICHUE O €IMHCTBE MAaTEeMAaTUKHN KaK HayKd U €€ poJid B MOCTPOECHUU
MoOJIeNIel pealIbHOTO MUPA, IIUPOKO UCIIOIB3YIOTCA 0000IIeHNEe U KOHKPETU3AIHSL.

JIunust «YpaBHEHUS U HEPABEHCTBAY pealI3yeTCsl Ha MPOTSHKEHUU BCEro 00y4YeHUs Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMs, TOCKOJIBKY B KaXAoM paszzaene I[Iporpammbl mpeaycMOTPEHO
pellleHre COOTBETCTBYIOHIMX 3aiad. B pesynbTare oOydaromuecs OBIAJAEBAIOT Pa3InYHBIMU
METOAAMU pEUICHUs PAalMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX, JOTAPH(PMUUECKHX U
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3a7a4, COJAEPKALINX [TapaMeTpBbl.
[Tomy4yeHHble yYMEHHS IIUPOKO HCIOJIB3YIOTCS TP HUCCIEAOBAaHMM (PYHKIUI C TOMOIIBIO
MIPOM3BOJIHOM, TpPU pELICHUH MPHUKIAAHBIX 3a7ad M 3aJad Ha HaxoXkJIeHWe HauOOoNbIINX U
HAaUMEHBUINX 3HaueHW ¢(yHkouu. JlaHHas coxep)kaTenbHas JUHHUA BKIOYaeT B ce0s Takke
(dbopMUpOoBaHHE YMEHHUH BBINOJIHATH pacuéTel Mo QopmyiaMm, Npeodpa3oBaHUs PAUOHAIBHBIX,
HPPaLMOHATIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAK)KE BBIPAXKEHUN, COAEPKAIINUX CTEIIEHU
u jorapudmbl. braromaps wu3ydeHHIO anreOpanyeckoro Marepuana MPOMCXOAUT JajlbHeiiee
pa3BUTHE ANTOPUTMHYECKOTO M aOCTPAaKTHOTO MBINUICHUSI 00ydJaromuxcs, (OPMHUPYIOTCS HABBIKH
JeNYKTUBHBIX PacCyXJIeHUH, pabOThI C CHMBOJIBHBIMU (pOpMaMHU, MIPEICTABICHHS 3aKOHOMEPHOCTEMN
1 3aBHCHMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa npeniaraer 3peKTUBHbIE HHCTPYMEHTHI
JUISL pelIeHUs] MPAKTUYECKUX M €CTECTBEHHO-HAayYHbIX 3ajay, HarJIAJHO JEMOHCTPUPYET CBOHU
BO3MOKHOCTH KAaK S13bIKa HAYKH.

CopepxarenpHo-MeToAnYeCcKass JIUHUS «DYyHKIUU U TpadUKU» TECHO MEPeIIeTaeTcsl C
JOPYTUMU JTUHUSMHU y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO CMBICTE 3a7aET MOCIe0BATENbHOCTD
W3Y4YCHHS ~ MaTepuana. V3ydeHue  CTENEHHOW, TOKa3aTelbHOW,  JIOTapuMUYECCKOW |
TPUTOHOMETPUYECKHUX (PYHKIIMIA, X CBOICTB U TpaduKOB, HCIOIb30BaHUE (HYHKIUN JJIs1 pEIICHUS
3a/1a4 U3 JPYrux y4eOHBIX MPEIMETOB M pealbHOM KM3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK M C PElICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Gombllioe BHUMaHUE YAENIAETCS
(bOpMHUPOBAHNIO YMEHHS BBIpaXKaTh (GOPMYIAMU 3aBHCHUMOCTH MEXKIy Pa3TUYHBIMUA BEITMUYMHAMH,
HCCIIeIOBATh MOJIy4eHHbIE (DYHKINU, CTPOUTH UX Tpaduku. MaTtepuan 3Toi coliep:kaTebHON TMHUU
HalleJIeH Ha pa3BUTHE YMEHMI M HABBIKOB, I1O3BOJISIONIMX BbIpaXaTb 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3NUYHON (opMe: aHaTUTHYECKOH, rpaduueckoil u cioBecHoi. Ero nszyuyenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHUs «Hauana mMareMaTnyeckoro aHaan3a» MO3BOJISIET CYILIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPHUKIAJHBIX 33134, JOCTYMHBIX 00Yy4alolMMCs, TaK

KaK Y HUX MOSBIISETCS BO3MOXHOCTb CTPOUTh I'paUKH CIOXKHBIX (PYHKIMH, ONPEAEsTh UX
HauOoJIbIINEe M HaMMEHBIINE 3HAYEHUS, BBIYMCIATH IUIOMAAd (GUryp U oOBEMBI Tell, HaXOIUTh
CKOpPOCTHM M YyCKOpeHHs mpoueccoB. JlaHHass coaepkaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MO>KHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKUX MOJEIEH PEaJbHBIX CUTYallUi, MO3BOJIAET HAXOAUTh

HaWIy4lllee pelieHue B MPUKIAAHBIX, B TOM YHCIIE COLUAIbHO-I)KOHOMUYECKHX, 3a/1a4yax.
3HAKOMCTBO ¢ OCHOBaMHM MaT€MaTHUYECKOTO aHajlHu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(hopMaIbHO-IOTMYECKOr0 U KPEaTUBHOIO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh

MPOSIBJICHUS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HaT O
BBIJIAIOIIMXCS Pe3yJIbTaTax, OJYY€HHBIX B X0JI€ Pa3BUTHUS MaTEMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToAnYecKas JIMHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET B ce€0s DIIEMEHTHI

TEOPUU MHOKECTB U MaTeMaTUYECKOM JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE MPEACTaBICHUS
NPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKH U MpeAaraloT Haubosee YHUBEPCAIbHbIN S3bIK,
OOBEAMHSIIONINIA BCE pa3felibl MaTeMaTMKu U €€ NPUIOKEHUH, OHHU CBA3BIBAIOT pa3HbIE

MaTeMaTHYECKUE AUCLMIUIMHBI U MX IPUIIOKEHUS B enuHoe Lenoe. [loaToMy BaxkHO NaTh
BO3MOXXHOCTh O0ydarolieMycsi TMOHUMaThb TEOPETUKO-MHOXKECTBEHHBIH SI3bIK  COBPEMEHHOM
MaTEMaTUKU U UCIOJb30BaTh €ro AJIs BBIPAXKEHMsI CBOMX MbIciei. J[pyruM Ba)KHBIM NPU3HAKOM
MaTeMaTHKH KaK HayKH clieyeT IpU3HATh CBOMCTBEHHYIO €l CTPOrocTh 00OCHOBAHUH U ClieI0BaHUE
OIIpeIEIEHHBIM IIPABUIIAM IIOCTPOEHUS JOKA3aTENIbCTB. 3HAKOMCTBO € 3JIEMEHTAMHM MaTEMAaTUYECKOM
JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIIEHUS 00yYaroIuXcs, O3BOJIIET UM CTPOUTH
CBOMU PACCYX/IEHUS Ha OCHOBE JIOTHYECKUX MPaBMil, (OPMUPYET HAaBBIKM KPUTHUYECKOT'O MBIIIIIICHHS.



B yuebHOM Kypce «Anrebpa u Hadajga MaTEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJCIUPOBAHHS, KOTOPBIE PU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHHUIO HABBIKOB
MMOCTPOCHUSI MOJIETICH peallbHbIX CUTYaIlui, MUCCIEIOBaHUS ITHX MOJENCH C MOMOIIBIO armapara
anreOpbl 1 MaTeMaTUYECKOTO aHaIHM3a, HHTEPIPETAIUH TTOJYYCHHBIX Pe3yabTaToB. Takue 3aqaHus
BIICTCHBI B KOKIBINA U3 Pa3ACiIOB MPOTPaMMbI, TOCKOJIBKY BECh MaTepral y4eOHOTO Kypca IIHPOKO
UCTIOJNB3YeTCs U PEUICHHUS NMPUKIAJHBIX 3aaa4. [Ipyu pereHnn pealbHbIX MPAKTHUYECKUX 3a1ad
oOyyaroimuecsi  pa3BUBAIOT  HAONIOJATEIbHOCTh,  yMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJIb30BATh AHAJOTHIO, O0000INATh W KOHKPETH3HPOBATH IMPOOIEMY.
JlesiTensHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS PUKIIAIHBIX 33/1a4 OPraHU3YeTCs B IPOIecce
M3YUYCHHS BCEX TEM Y4eOHOro Kypca «AireOpa U Hayajia MaTeMaTHIeCKOro aHajIn3ay.

Ha n3ydenue yueOHOTO Kypca «Anredpa v Hayajia MaTeMaTHIeCKOT0 aHAIIN3a» OTBOUTCS 272
yaca: B 10 kimacce — 136 yacos (4 gaca B Hezenro), B 11 kimacce — 136 yacoB (4 gaca B HEZIEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BbIYUCIICHUSA

Panmonaneubie uyncia. OOBIKHOBEHHBIE M JIECATHYHBIE JIpOOM, MPOLIEHTHI, OECKOHEUYHBIE
nepuoandeckue Apodu. [Ipumenenune npodeit U MPOIEHTOB JJs pElIeHUs NMPUKIATHBIX 3a/1ad U3
Pa3IMYHBIX OTpaCied 3HAHUW U pEeaIbHOW KU3HU.

JeiictButenpuble yrcna. PanuoHanbHble U UppalMoOHaNbHBIE YKcla. ApupMeTHYEeCcKHe

ONEpallK C JEHCTBUTEIBHBIMU YUCIaMU. MOIyib JEHCTBUTEIBLHOTO YHCIIA U €r0 CBOWCTBA.

[TpubnmxEHHbBIC BRIYUCTICHUS, IPABUIIa OKPYTIICHUS, IPUKUIKA U OI[CHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM mokasaresneM. bunom Heiorona. Mcmonb3oBanue moaxonsmend (GopMer
3alUCH IEUCTBUTENBHBIX YHCEIT JJIsl pEUICHUS] TPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

Apudmernaecknii KOpeHb HATYPAIBHOM CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHANIBHBIM IOKa3aTejaeM U €€ CBOICTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTeleM.

Jlorapudm uncina. CoiictBa norapudma. /lecaTnynble U HaTypaJibHbIE JIOTapU(PMBIL.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHUCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YMCIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnaectBa M TOXKAECTBEHHblE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE YpaBHEHMS M YpaBHEHUS-CIIeACTBUA. HepaBeHCTBO, pelIeHe HEpaBEeHCTBaA.

OcCHOBHbBIE METOJIbl PEUICHHS LENbIX U APOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnensl 0T OXHOM NEepEMEHHOM. JleeHne MHOro4aeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorousensl ¢ niensiMu ko3 dunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENIEHU U KOPHHU.

Wppanmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILIEHUS] UPPALIMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHNUS TOKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKeHHM, COIEpKAIMX JOrapu(MBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI pEIIEHUS JIOrapu(PMUUECKUX YPAaBHEHHH.

OcHoBHble TpuUroHoMmerpuueckue ¢opmynbsl. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BBIPAKCHU. Pelienre TpuroHoMeTpuYECKUX ypaBHEHUMN.

Pemenne cucrem JIMHEWHBIX ypaBHEHUMM. MaTpuiia CHUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKHUI CMBICI U CBOMCTBA, BBIYMCIEHUE €70 3HAUECHHUS,
IIPUMEHEHHE ONPEIEIUTEINS JUIsl PEIEHUSI CUCTEMBI JIMHENHBIX YpaBHEHMN. Perenne npukiaaHbix
3ala4 ¢ IIOMOIIBIO CHUCTEMBI JIMHEWHBIX ypaBHEHMU. lccnenoBaHue MOCTPOCHHOM MOJEIU C
ITOMOIIBIO MATPHI] M OIIPENEITUTENEH.

IlocTpoeHHEe MaTeMaTUYeCKUX MOJENIEH pPEallbHOM CUTyallUd ¢ IOMOIIBIO YPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHNI 1 HEPaBEHCTB K PELICHUIO MaTEMATHYECKUX 3a1a4 U 3a71a4 U3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM KU3HU.



DOyHKUUM U rpadpuKu

dyHKIWs, criocoOsl 3aaanus GyHkun. B3anmuo oopatueie pyakiun. Kommnosurus GyHKITUHI.
I'padux GpyHKIIMN. DIeMeHTapHbIe Tpeodpa3oBaHus IpapUKOB (HYHKIIUHA.

OO6nacte ompeneneHUs M MHOXECTBO 3HaueHH ¢ynkuumu. Hymmu ¢ynkuuum. IpomexyTtku
3HaKonocTossHcTBa. UErHple W HeuéTHble QyHkumu. llepmommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcuMyMmbl M MHUHUMYyMbl ¢GyHkuuu. HauOosnbliee m HauMeHbliee
3Ha4YeHUs1 PYHKIHUU HA IPOMEKYTKE.

JIuHeliHasi, KBaJpaTu4Has U APOOHO-IMHEIHAas (QYyHKIMHU. DJIEMEHTapHOE HCCIEel0BaHHE U
MMOCTPOCHHE UX TPaPHKOB.

CrenenHasi (yHKIOHsS C HATypajdbHBIM W IENBIM MOKaszarenem. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0if cTenmeHH Kak (QYHKIUMH OOpaTHOW CTENEHHM C HATypalbHBIM
IIOKA3aTeJIEM.

[TokazarenbHast u norapupmuueckas (QyHKIUH, WX CBOWCTBa M rpaduku. Mcnoiab3oBaHue
rpadukoB (pYHKIUI 1JIs pEIICHHs] YPAaBHCHHM.

Tpuronomerpuueckast OKpy>KHOCTb, OTIPE/ICIIEHUE TPUTOHOMETPHUYECKUX (PYHKIIUH YUCITIOBOTO
apryMeHTa.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B PealbHbIX Ipolieccax U sBIeHUsAX. I'paduku peanbHbIX
3aBUCHMOCTEHN.

Havaja maTeMaTH4eCKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHus MOCIENOBaTebHOCTEH. MeToa MaTeMaTu4ecKon
UHAYKIMU. MOHOTOHHBIE W OrpaHUYEHHBIE IOCJIEAOBATEIBHOCTU. VIcTOpHUsT BO3HMKHOBEHHUS
MaTEeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernyaeckast 1 reOMETpHUECKasi MPOrpeccHr. beCKkOHeYHO yOBIBAIOIAast TeOMETPHUECKAs
nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TIeoMeTpUdeckod mporpeccud. JIMHEHHBIH u
AKCIMOHEHIMATBHBIA pocT. Yucno e. @opmyna cioXHbIX MpoLeHToB. Mcroib30BaHue mporpeccuu
JUISL PELLIEHUS PEANIbHBIX 3a7ja4 IPUKIIAIHOTO XapaKkTepa.

HenpepeiBHble QyHKIIMU 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTH rpaduKOB (QyHKIIHH.
CpoiicTBa (QyHKUUI HENpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJOB JJs PELICHHUsS HEpPaBEHCTB.
[TpumMeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKIWH ISl pEIICHHS 3a/1a4.

IlepBas 1 BrOopas mpousBoaHble (GyHKIMU. OmpeneneHue, reoMeTpUUecKuil U PU3NIECKUi
CMBICJI IPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (pyHKIIHH.

[TpousBosHbIe 3eMeHTapHbIX QyHKUUH. [Ipon3BogHas cyMMBbl, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUU (PYHKIIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Olepalid HaJl MHOXECTBaMHU M HMX CBoWcTBa. Jlmarpammel Jiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONMCAHMs pealbHBIX IPOLIECCOB U
SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro O0OBEKTa, CIEICTBUE, J10Ka3aTeNbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KIIACC

Yucia v BbIYUCTCHUA

HarypanbHble W 1enbsle 4ucia. [IpuMEHEHHE TPHU3HAKOB JCIMMOCTH IIEJBIX YHCEl,
HamOonbpImi obmmii aenutensd (nanee — HOJ) u Hammenbmiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, aIropuT™Ma EBKITHAA TSI pelIeHuns 3a/1a9 B [EJIBIX YHCIIax.

KowmmnekcHele umcma. AnreOpawdeckas W TpUTOHOMeTpHuYeckas (GOpPMBI  3alucu
KOMIUICKCHOTO dYHCTa. ApUPMETHYCCKHE OINEPalUd ¢ KOMIUICKCHBIMH YHUCIIaMu. 300paxeHwue
KOMIUIEKCHBIX YHUCENl Ha KoopauHaTHOW miockoctu. @opmymna Myaspa. Kopuu n-oit crenenu us3
KOMIUICKCHOTO 4Hncia. [IpuMeHeHWe KOMIUIEKCHBIX YHCeT IS pelieHus (U3HYECKUX |
TeOMETPUUYECKUX 3a7ad.

YpaBHeHHd U HEPABEHCTBA



Cucrema u COBOKYITHOCTb YPAaBHEHUN M HEPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00op KOpHEW TPUTOHOMETPHUYECKUX YPABHEHUH C TMOMOIIBIO TPUTOHOMETPHUYECKOM
OKPY>KHOCTH. Pelienne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTENbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CUCTEM M COBOKYNHOCTEH pallMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YpaBHEHUI.

YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3aa4 U 3aJ1a4
U3 PA3IMYHBIX 00J1aCTel HAYKU U PeabHOM KU3HU, HHTEpIpETalHs OTYyYEHHBIX pe3yIbTaToB.

DOYyHKUUH U TPaPUKU

I'padux komnozunuu ynxnuii. 'eomerpudeckne oOpas3sl ypaBHEHHH U HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckue QyHKIIUHN, UX CBOMCTBA U TpapUKH.

I'paduueckue MeTo/bl pelIeHUs] ypaBHEHUM U HepaBeHCTB. ['paduyeckrue MeTobl peLIeHus
3a/1a4 C mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUH 1715 UCCe10BaHUs IPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 IPYIUX Y4€OHBIX IPEIMETOB U PEATILHOU KU3HU.

Hayana maTeMaTH4eCKOIo aHAJIM3a

[IpumeHeHre MPOU3BOJHON K HCCIIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTh M OKCTPEMYMBI.
Haxoxaenrne HanboIbIIero ¥ HAMMEHBIIIETO 3HAUCHUH HeNIPEPHIBHOW (DYHKIIMK Ha OTPE3KE.

IIpumeneHne MPOU3BOHON ISl HAXOKICHHS HAWITYUIIEro pEIIeHNs B IPUKIIAJHbIX 3a/1a4ax,
JUISL OTIPEIEIICHUS] CKOPOCTH M YCKOPEHHUSI Ipoliecca, 3alaHHOro (opMyYIoi i rpagukom.

IlepBooOpasHasi, OCHOBHOE CBOICTBO nepBo0Opa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢bynkuuid. [IpaBuiia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. I'eomeTpudeckuil cMbICI MHTErpajia. BeruncieHue onpenesi€HHOro HHTerpaia mno
dbopmyiie Hetotona-JIeliioawma.

[IpumeHeHue wuHTerpana aias HaxOXKJIEHHs IUIOIIAZed IUIOCKMX Quryp U o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemienuii AuddepeHnnaIbHbIX ypaBHeHUH. MaTtemaTiueckoe MOJeIUpOBaHKe
peabHBIX MPOLECCOB C MOMOIIBIO AU (PepeHIINaNbHBIX YPaBHEHUH.

HJIAHUPYEMBIE PE3YJIPTATBI OCBOEHUA YHEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM VYPOBEHL) HA VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUHN 00YUYaIOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBA, MPEICTABICHNE O MAaTeMAaTUUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp IpaKAaHCKOTo o0miecTBa (BRIOOPHI, OMPOCH U APYTOE),
yMEHHE B3aUMOJICCTBOBATh C COIMAIBLHBIMH WHCTUTYTAMH B COOTBETCTBHH C HUX (YHKIUSIMH H
Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TPpaKIAHCKOM WACHTUYHOCTH, YBAXKEHHSI K IPOLUIOMY H
HACTOSIIEMY POCCHUMCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCUICKOM MaTEMAaTHUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX TOCTHKEHUN B IPYTUX
HayKax, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS



OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN HAyKU
U JIeATENILHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOIO OYIyIIETro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

JCTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3aJad, PEIICHUH, pPacCyXIEHHH, BOCIPHUUMYHBOCTH K MAaTEMaTHUYECKUM aCHEKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA;

5) ¢puznvecKoro BOCIMTAHMA:

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHATh MAaTEeMaTHUECKUE 3HAHUSI B UHTEpEcax 3740pPOBOTO U
Oe3omacHOro oopasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JI0POBBIO (310pOBOE NUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUHN M OTABIXA, PeryysipHas Gpu3nuecKas akTHBHOCTH), (hu3ndeckoe
COBEPLICHCTBOBAHNUE IIPH 3aHATUAX CIIOPTHUBHO-0310POBUTEIBHON ACSITEIBHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTH TPYIOJIOOMs, MHTEPEC K Pa3Iu4HbIM cdepam
poeCCUOHATBHON AEATENbHOCTH, CBA3aHHBIM C MAaTeMaTHKOW M €€ NPUIOKECHUSMH, YMEHHE
coBeplIaTh OCO3HAHHbIN BbIOOp Oynyiieil mpodeccun U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUM BCEM JKU3HM, TOTOBHOCTb K aKTMBHOMY YYacTHIO B PELIEHUM NPAKTUYECKUX 3a1ad
MaTeMaTUYeCKON HalpaBiIeHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYIbTYpbl, TOHMMAaHHE BIMSHUS  COLUAIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa COCTOSSHUE NPUPOAHOM U COLMAJIBHON Cpelbl, OCO3HaHUE
rJ1I00aJIbHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOJeM, OpUEHTals Ha IPUMEHEHHE MaTeMaTHYeCKUX
3HaHUH Ui pelieHus 3aja4 B 00JacTU OKpYXKarollled cpejibl, JIaHUPOBAHUE MTOCTYNKOB M OLIEHKU
MX BO3MOYKHBIX TIOCJIEICTBUMN I OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOTr0 TO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOIN MPAKTHUKH, TOHUMAaHUE MaTeMaTHUECKOW HAyKH Kak c(epbl 4eI0BEUECKOM
NeSITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTUS LMBUIN3ALUH, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKM W MaTEMAaTHYECKOM KyJIbTypOll KakK CpeACTBOM IIO3HAHUS MHpa, TOTOBHOCTH
OCYILIECTBIIATH MPOEKTHYIO U UCCIIE0BATENbCKYIO JESTEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBEPCAJbHbIE YYeOHbIE e CTBUS

ba3oBble JJorn4eckne AelcTBUS:

BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUSAMH, (POPMYIUPOBATH ONPEAETICHHS OHITUN, YCTaHABIUBATh
CYIIECTBEHHBIM TMPHU3HAK KJIACCU(PUKAIIMKM, OCHOBAHHS i O0OOIIEHUS W CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOI0 aHAJIU3a;

BOCIIPUHUMATh, (HOPMYIUPOBaTH M MPEOOpPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OoTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTUBOpedHs B (akrax,
JTAaHHBIX, HAOMIOJACHUSX U YTBEPKACHUSX, IpeyIaraTh KpUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEUMIL;

JIeJIaTh BBIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX WU WHIYKTHBHBIX
YMO3aKIIOUEHU W, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBLHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKJIECHUM (MIPsSMBIE U OT
MIPOTUBHOTO), BEICTPAaUBATh apTryMEHTAIUIO, IPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUSI M BBIBO/IBI;

BBIOMpATh CrOoco0 perneHus yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEILICHUS,
BBIOMPATh HANOOJIEE MOIXOIANINN C YUETOM CAMOCTOSATEILHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTelbLCKUE AeliCTBUSA:



UCIIOJIB30BaTh BOIPOCHI KaK HMCCIENOBATEIbCKHI MHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BONPOCHI, (UKCUPYIOIIKE TNPOTUBOpEUHE, MpoOIeMy, YyCTaHAaBIMBaTh MCKOMOE M [JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,  MCCICNOBAaHUE 11O
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OObBeKTa, SBICHUS, IPOIEecca, BBISIBICHUIO
3aBUCUMOCTEHN MeXly 00BEKTaMH, SIBJICHUSIMU, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIICHUS M BBIBOABI 10 pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIOCHUs, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3YyJbTATOB, BBIBOJOB U
00001IeHMIT;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, a TAKIKE BBIABUIATH IIPEATIONOKEHHS O €TI0
Pa3BUTHUU B HOBBIX YCJIOBMSIX.

Paborta ¢ nngopmanmeii:

BBISIBIIATH 1€(UIUTHI MH(OpPMAIMH, JaHHBIX, HEOOXOMUMBIX IS OTBETAa HA BOMPOC M JUIS
pellIeHns 3a/1a4H;

BBIOMpaTh  MHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  TUIOB,  aHAIN3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIHIO PA3IMUHBIX BUIOB U (POPM MpEICTaBICHUS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEACTABIATh €€ B pa3INYHBIX (opMax, HIUTFOCTPUPOBATH
rpadguvecKu;

OLIEHUBATh HAIEKHOCTh MH(POPMAIIUH TI0 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTECPHSIM.

KomMmyHukaTHBHbBIe yHUBepcalbHbIe y4eOHbIe AeiicTBUS

Oo0wmenne:

BOCIIpUHUMATbL U q)OpMy.IH/IpOBaTI) CY>KACHUA B COOTBCTCTBUM C YCIOBUSAMHU U LCIISIMHU
o0111eHus, ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
AaBaThb MOSACHCHUA 110 X0y pCLICHUA 3aJa4i, KOMMCHTUPOBATDH HOJIy‘-IGHHBIfI PpE3YyibTaT,

B Xo0Jie OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACH, HALCJICHHBIC Ha IMOUCK PCHICHHUA, COIOCTABJIATH CBOU
CYXKJIEHUS C CYXJEHUSAMH JPYT'HX YYaCTHUKOB JHajora, oOHapyKuMBaThb pa3iIMuUe U CXOJCTBO
MIO3ULMHI, B KOPPEKTHOH (popMe POpMYIUPOBATh PA3HOTIIACHS, CBOM BO3PAKECHMUS,;

IIPEICTABIIATh PE3YJbTAaThl PEIICHUs 3aJaud, DKCIEPUMEHTa, MCCIEAOBaHUsA, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/ay MPE3eHTAlUd U 0COOEHHOCTEN
ayIUTOPHH.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NelCTBUS

Camoopranmu3anus:

COCTaBJIATh IUIaH, QJITOPUTM PEIICHUs 3a7add, BBIOMPATh CIIOCOO0 pPEIICHUS C yYETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PELICHUH ¢ yu€TOM HOBOI MHQOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIIa/IETh HABBIKAMU TMO3HABATENBHON pedrieKcHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICITUTEIIBHBIX TPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYeCcKOl 3a/1auH;

MPEBHUJICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PENICHWHM 3aJla4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yjbTaTa IEeHd U YCIOBHIM, OOBSICHATH MPUYUHBI JOCTHKECHUS
WIM  HEJOCTMKCHUS  PEe3YJIbTaTOB  JCSITCILHOCTH, HAXOJIUTh OIMMOKY, J1aBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MMOHMMATh M HCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHJIHONH W WHIWBHIYATHLHOW pabOTHI MpH
pelieHny y4eOHbIX 3a/1a4, TPUHUMATS 11e]Ib COBMECTHOM JIeATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUI0
COBMECTHOH pabOThI, paclipeiesTh BHIBI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yIIbTaT
paboTel, 00001IaTh MHEHHSI HECKOIBKUX JIFOJIEH;



y4acTBOBaTb B TPYNIOBBIX (hopmMax paboThl (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U MHBIE), BBIIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOM JICHCTBUSI C IPYTHMHU
YjieHaMH KOMAaH[Ibl, OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa B OOWIMIl MPOAYKT MO KPUTEPHUSM,
copMyIMPOBAaHHBIM yYaCTHHUKAMU B3aMMO/ICHCTBUSL.

HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJjacce oOydaromwuiicss TOJYYHUT CIEAYIOIMHUE TMPEIMETHBIE
pe3yabTaThl MO OTACIBHBIM TeMaM paboueill mporpammbl y4eOHOro Kypca «Anrebpa M Hadaia
MaTeMaTHYECKOr0 aHAINU3a»:

Yucna ¥ BHIYHCIICHUS:

CBOOOJHO OIEPHUPOBATH MOHSATHAMH: PALMOHAIBHOE YHUCIIO, OECKOHEYHas MEepPHOHYEcKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHUCII0, MHOXKECTBA PAllMOHAIBHBIX U JEMCTBUTENIBHBIX YHUCEI,
MOZYJIb JCHUCTBUTEIBHOTO YHCIIA;

IPUMEHATH APOOM U HPOLEHTHI JUIsl PELICHUs MPUKIAAHBIX 3a/lad U3 Pa3IM4HbIX OTpaciiei
3HaHUH U peajbHOM KU3HU;

IPUMEHATh NPUOMDKEHHBIC BBIYUCICHUS, IpaBWJa OKPYIVIEHUS, HPUKUIKY M OLEHKY
pe3yJibTaTa BBIYMCIICHUI;

CBOOOJHO ONEpPUPOBATH IOHATHEM: CTEMEHb C IeJbIM IIOKa3aTeleM, HCIOIb30BaTh
NOIXOAAIyl0 (opMy 3amucu JEHCTBUTENBHBIX YHCEN JUIA PEIICHHs NPAKTUYECKUX 3a1ad H
IIPEJCTAaBICHUS JAHHBIX;

CcBOOO/IHO ONEPUPOBATh OHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTENEHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTeJIeM;

CBOOOJHO OINEpPUPOBATh MOHATHAMM: JIOrapu(pM 4YHUCiIa, JECITUYHbIE M HATypajbHbIE
J0rapuQMmBbL;

CBOOO/ZIHO OIEpPUPOBATh MOHSTUSIMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPHUPOBATH MOHATHSIMHU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCHUIIbHBIE
YpaBHEHHUSI U YPAaBHEHUS-CIIE/ICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh PpaA3IMYHble METOAbl PELICHHs pPalUOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJl MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB;

CBOOO/THO OTIEpUPOBATh NOHATHAMU: MHOTOUJIEH OT OJJHOM EPEMEHHOM, MHOTOUJIEH C LIETIBIMU
KO3 GUIeHTaM1, KOPHU MHOT'OWIEHA, IPUMEHSATH JIeJIEeHHEe MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM,
teopeMy besy u Teopemy Buera nns pemenus 3anay;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CUCTEMA JINHEHHBIX YpaBHEHU, MaTpuULla, ONPEIEIUTETh
MaTpULbl 2 X 2 ¥ €ero reOMETPUYECKHI CMBICII, UCIIOJIb30BAaTh CBOMCTBA ONpEAEHUTEN 2 X 2 JuIs
BBIUMCIICHUSI €r0 3HAa4YeHUs, MNPUMEHSITb OMNPENCNIUTENN JUIsl PELIEHUs CHCTEMbl JMHEHHBIX
YPaBHEHUI, MOJEIMPOBaTh PEAJIbHBIE CUTYAallUH C IOMOIIBIO CHCTEMBl JIMHEHHBIX ypaBHEHUH,
HCCIIEIOBaTh MOCTPOEHHBIE MOJIEIM C MOMOUIBI0 MAaTpPHUIl U ONpENEIUTeNeH, NHTEePIPETUPOBATh
ITOJIyYEHHBIN pe3yibTarT;

MCIOJIb30BaTh CBOMCTBA JCUCTBUI ¢ KOPHAMHU Ul MPe0Opa3oBaHMsI BEIPAXKEHUH;

BBITNIOJHATH MPeo0pa3oBaHMs YHUCIOBBIX BBIPAKEHUH, COIEpIKALIUX CTENEHH C PalliOHAIbHBIM
IIOKAa3aTeNeM;

MCIOJIb30BaTh CBOMCTBA JIOTapu(pMOB IJIsi TpeoOpa3oBaHus JOrapu(PpMHUUECKUX BbIPaXKEHHUI;

CBOOO/THO OTIEpPUPOBATH MOHATHAMM: UPPALMOHANIbHBIE, TOKA3aTeNbHbIE U JIorapudMuieckue
YpaBHEHHUSI, HAXOJUTh HMX DPELIECHUS C IMOMOIIBI0 PAaBHOCUJIBHBIX MEPEXOJI0B WM OCYIIECTBISAS
IIPOBEPKY KOpPHEN;

MPUMEHSITh  OCHOBHBIE  TpUTOHOMETpuyeckue  GopMylbl i IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

cBOOOZIHO  OmepupoBaTh MOHSITHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, MPUMEHSThH
HE00X0AUMBIE (OPMYIIBI JUIS PELLICHHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;



MOJICJIMPOBATh peajbHBIC CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATh BHIPAKEHHS, YPAaBHEHHUS,
HEpPaBEHCTBA O YCIOBMIO 3aJ1a4, UCCIIE0BATh IIOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM allnapaTa
anreOpsl.

DOYyHKUMH U TPAPUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMM: (QYHKIUS, CIOCOObI 3ajaHusl (QYHKLIMH, B3aUMHO
oOpatHble (DYHKIMH, KOMIO3UIMA (GYHKUUH, Tpapuk (QYHKIUH, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanus TpadUKOB QyHKIIHIA;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: 00IACTh ONPEAETICHNUS K MHOXKECTBO 3HAaUeHUH (DyHKIMH,
HYIH (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEPUPOBATH MOHATUAMHU: UYETHBIE W HEYETHbIE (YHKIHMH, TNEPHOAMYECKHE
(GyHKIMK, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHHUMYMBI (DYHKIIUH,
HauOoJiblIee M HAaUMEHblIee 3HaYeHHEe QYHKLUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh MOHATHAMM: CTENEHHAas (QYHKLUUS C HATypaJbHBIM M  IIeJBIM
nokasaresuem, rpaduk cTeneHHON (PyHKIMM C HATypaJIbHbIM U LIEJIbIM [TOKa3aTeneM, rpaguk KOpHs
N-oii cTeneHy Kak QyHKIMH 0OpaTHOM CTENEeHU C HATYPaJIbHBIM ITOKa3aTelIeM;

ONEpUPOBaTh MOHATUSAMM: JIMHEHHas, KBaJgpaTH4Has M JApoOHO-IMHEHHas (yHKIMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIICIOBAHHE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO OIEPHUPOBATH TMOHATHSIMH: IOKa3aTelnbHas W JorapupmMuueckas (QyHKIUH, HX
CBOWCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKU [l PELICHUs YPaBHEHUH;

CBOOOJHO OIEPHUPOBATH TOHSATHAMH: TPUTOHOMETPUYECKAss OKPY)KHOCTh, OIpe/eIeHUe
TPUTOHOMETPHUECKUX (DYHKIIMH YUCIOBOrO apryMeHTa;

UCTOJB30BaTh TpapuKu (QYHKUWH A HCCIECNOBAHUS MPOIECCOB M 3aBHCUMOCTEH TNpHU
peleHny 3aad M3 APYruxX Y4eOHBIX NPEAMETOB M PEaJbHOM JKHU3HU, BhIpaXaTh (opMyJamu
3aBHCUMOCTH MEX/1y BeJTHUYNHAMH;

Hayana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OINEpPUPOBATH NOHATHUAMM: apu]MeTHyeckas U TIeoMeTpuyecKas IMpOorpeccus,
0ECKOHEUHO YOBIBAIONIAsi T€OMETPHUYECKasi MPOTrpeccusi, JUHEWHBIA M 3KCIIOHEHIUAIBHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

WCIOJB30BAaTh MPOTPECCHU ISl PEUICHHs pEalbHBIX 3aJad MPHUKIAJTHOTO XapakTepa;

CBOOOJHO OMEPUPOBATh MOHATUAMU: MOCIEI0BATENBHOCTb, CIOCOOBI 3a1aHUs
MOCTIeIOBATEIHHOCTEH, MOHOTOHHBIE W OTPAHWYEHHBIC IOCIEI0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTUYEeCKOro aHajIM3a KaK aHann3a 0€CKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMHE: HEMPEPHIBHBIE (DYHKIIMU, TOYKH pa3pbiBa rpaduka
¢GbyHKIMH, aCUMOTOTHI Tpaduka GyHKIMY;

CBOOOJTHO OTIEpUPOBATh OHATHEM: (PYHKIIMS, HEMPEPHIBHAS HAa OTPE3Ke, IPUMEHSATH CBOHCTBA
HeNpepbIBHBIX (DYHKIMIA U1 peleHus 3aay;

CBOOOJTHO OTIEpUPOBAThH MOHATUSAMHU: TIEpBasi K BTOPAast MPOU3BOIHBIE (DYHKITHH, KacaTeIbHas K
rpaduky QyHKIIH;

BBIUUCIIATH TIPOU3BOJIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO M KOMITO3UIIMH ABYX ()YHKIIHIA,
3HATh MPOU3BOHbIE AEMEHTAPHBIX (DYHKIIHIA;

MCTIOJIH30BATh TEOMETPUUYECCKHIA U (PH3MUECKUI CMBICI IPOM3BOIHOM ISl pEILICHHS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MIOHSATHIMU: MHOXECTBO, OTIEPAIINY HaJl MHOXKECTBAMH,

UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIHN amnmapar Ui OMHCAaHUS PEalbHbIX MPOILECCOB U
SIBIICHH, TIPU PEIICHUH 3a71ad U3 IPYTUX YIeOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMMU: OIIPEIeNICHUE, TEOPEMa, YpaBHEHHE-CIIeICTBHE, CBOIICTBO
MaTeMaTHIeCKOTO 00BEKTa, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

K konny oOyuenus B 11 kuacce oOydaromuiicsi MONYYUT CHEAYIOIIME MpPEIMETHBIE
pe3yabTaThl MO OTIENBHBIM TeMaM pabodell mporpammbl ydeOHOro Kypca «AureOpa W Havaina
MaTEeMaTHYECKOT0 aHAINU3a»:

Ymuciia 1 BbIYUCICHUSA:



CcBOOOHO ONEPUPOBATH MOHATUSIMH: HATYPATHHOE H IEJI0€ YHCII0, MHOXKECTBA HATYPATbHBIX
U LEJBIX YHWCEeJI, UCMOIb30BaTh NMpu3Haku aenumoctd menbix yucen, HOJ u HOK natypanbHbix
YUCe JUIs pelleHus 3a/1a4, IPUMEHSTh aaroput™ EBkiuna;

cBOOO/IHO OMEpUPOBATH MOHITHEM OCTaTKa MO MOMAYIIO, 3alIUChIBATh HATypalbHbIE YHCIa B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMILJIEKCHBIX YHCETI,
MIPEJICTaBIATh KOMIUICKCHBIE YHCIIa B allreOpandeckoi U TPUTOHOMETPHIECKOH (hopme, BBITIOIHSATh
apudmeTryecKue onepanuy ¢ HUIMHU U U300pa)xaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: UPPALUOHATILHBIC, [TOKA3aTeIbHbIC U JorapudmMuyecKue
HEPaBEHCTBA, HAXOJAUTh UX PEIICHUS C OMOIIBIO PABHOCHIBHBIX TIEPEXOIOB;

OCYILIECTBISATH OTOOP KOPHEH MPHU pelIeHuH TPUTOHOMETPUYECKOTO YPaBHEHHUS,

CBOOOJTHO ONEPUPOBATH IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOxouMBble (POPMYIIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJITHO ONEpPUPOBATH IMOHATUAMH: CUCTEMA U COBOKYIMHOCTh YpaBHEHUN W HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBl U CHUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS CUCTEMBbI U COBOKYIHOCTEHN
paIMOHATLHBIX, HPPAMMOHAIBHBIX, TIOKA3aTEIIBHBIX U JIOTapu(MUYECKUX YPAaBHCHUN U HEPABEHCTB;

peliaTte  palMOHANbHbIE, HPpPALMOHANBHBIE, [OKa3aTejbHble, JOrapudMUUYecKUe U
TPUTOHOMETPUYECKUE YPAaBHEHUSI M HEPABEHCTBA, COJICPKAIIME MOIYJIH U MTAPAMETPHI;

MPUMEHSTh rpaduuecKkre MEeTObl AJI PELICHUs] YpaBHEHUI U HEPABEHCTB, a TAKXKe 3a/1a4 C
napameTpamu;

MOJIETTUPOBATh pealibHbIE CUTYAIlUU Ha S3bIKE alreOpbl, COCTABIATh BHIPAXKEHHUS, YPABHEHUS,
HEpPABEHCTBA M MX CHCTEMbI [0 YCJIOBUIO 33JauM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYCHHBIN pe3ynbTar.

DOYyHKUMH U TPaPUKH:

CTpOUTH TpadUKH KOMMO3UIMH (YHKIUN C MOMOIIBIO 3JIEMEHTAapHOTO HCCIEIOBAaHUS U
CBOMCTB KOMITO3UIINH JIBYX ()YHKIIHIA,

CTPOUTH Fr€OMETPUUECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CBOOOJIHO OIIEPUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPUUIECKUX (DYHKIIHA;

MPUMEHSITh QYHKIIUHU JJIST MOJEIMPOBAHUS U UCCIIEIOBAHUS PEAbHBIX MPOIIECCOB.

Havana maTeMaTH4ecKoro aHajamsa:

WCIIOIB30BaTh MPOU3BOIHYIO ISl UCCIeA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HaUOOIbIIIEe U HAUMEHbIIIee 3HaYeHHsI (PYHKIIMH HETIPEPhIBHOW HA OTPE3KE;

WCIIOJIH30BaTh MPOU3BOAHYIO ISl HAXOK/ICHUS HAWTYUIIETO PElIeHUs! B MPUKIIATHBIX, B TOM
YHUCJIE COLMAIbHO-2KOHOMMUYECKHUX, 3aJa4ax, JAJI1 ONpeNesIeHus CKOPOCTH U YCKOPEHHs Ipolecca,
3aIaHHOTO (POPMYJION MU TpadhUKOM;

CBOOOIHO OMEpUPOBATH MOHATHAMH: MEpBOOOpa3Has, ONpeAeNEHHbI MHTErpai, HaXxOIUTh
1epBooOpa3HbIe 3JIEMEHTAPHBIX PYHKINN U BBIYUCIATH UHTErpai 1o popmyiie HetoTona-JIeliOHuma;

HAXOJUTh IJIOMAAH TIOCKUX GUTYP U 00BEMBI TEJI C ITOMOIIBIO HHTErpaa;

UMETh MpPEJICTABICHUE O MAaTeMAaTHUYECKOM MOJIEIMPOBAHUM Ha MPUMEPE COCTABIICHUS
Qg QepeHInaIbHbIX YPaBHEHUIA;

pelarh NpUKJIaJHbIe 337a4d, B TOM YHCJE COLUATbHO-I)KOHOMUYECKOTO U (PU3NYECKOTO
XapaxkTepa, CpeCTBAMU MaTeMAaTUYECKOTO aHAIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3ieJioB U TEM MPOrpaMmMbl

KoanuecTtBo
4acoB,
OTBOJIUMBIX
HA OCBOEHHE
KAXKI0ro
pasaena u
TEeMBbI

JJeKTpoHHbIe (U pPOBbIE)
o0pa3oBaTesbHbIe PeCypchl

Pasnen «MHOKeCTBO AelicTBUTENbHBIX Y ce]l. MHOro4/jeHbl. PannoHanbHble ypaBHeHUS U HEPABEHCTBA.
CucreMbl JUHEHHBIX YPaBHeHHI» 24 4.

MHO)KCCTBO, onepanmu Haad MHOXECTBaAMHM W HX

1 o 3
CBOHCTBa

2 ParnonaneHele uncna. OOBIKHOBEHHBIC U JICCSITUYHBIE 2
IpoOu, IPOLEHTHI, OECKOHEUHBIE IEPHOANIECKHE IPOOH

3 [Ipumenenne npobeli W TMPOIEHTOB [UIA PEIICHUS 2
MIPUKITAAHBIX 33129

4 [eiicTBUTENBHBIE YyycIa. Paunonanbneie u 3
HppaloHaIbHBIC YHUCTIa

5 [TpnGmmKEHHBIE BBIYHUCICHHS, MNpaBHiIa OKPYIJICHUS, 1
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHHH

6 OCHOBHBIE METOZBI pEIICHHS MENbIX W JpOOHO- 3
paIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

7 MHorounensl OT OAHOH nepeMeHHOU. JleneHue 1
MHOT'O4JIEHa Ha MHOT'O4JIEH ¢ OCTaTKoM. Teopema besy

8 MHorouneHsl ¢ HenabIMu KoddduimenTaMu. Teopema 1
Buera

9 Pemienue cuctem JIMHENHBIX YPABHEHUH 2
Matpuua CUCTEMBI JIMHENHBIX YpaBHEHUM.

10 Onpenenurens MaTpUIBl 2X2, ero IeoMeTpUYECKUH 3
CMBICIT U CBOWCTBA; BHIYMCIICHNE €TI0 3HAUCHHS

11 Pemrenne npuKiIagHBIX 3aJad C ITOMOIIBIO CHCTEMBI 5
JIMHENHBIX YPAaBHEHUH
KourtposabHas padora Ne 1 no teme "Paunuonajbublie

12 ypaBHeHHsI 1 HepaBeHcTBa. CHCTeMbl JIMHEHHBIX 1

ypaBHeHMii"

https /lwww.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://m.edso0.ru

https://foxford.ru/

Paznen «®@yukuuu u rpapuku. Crenennasi QyHKIUS € HeJbIM MoKa3aTejaem» 12 4.
Oyuknusi, crnocobdbl 3amanus (QyHknuu. B3aumHO

13 obparubie Gyukimn. Kommosurus GyHKIni 2
OOnacTh omnpenesieHHss W MHOXECTBO  3HAYCHUI https  ://www.yaklass.ru/p

14 oyakmun.  Hymm  ¢ysxumm.  IlpomexxyTkm  3HaKk | 3 https://sdamgia.ru/
nocrostHcTBa. CBoifcTBa QyKIMH https://mathlesson.ru/

15 Jluneiinasi,  KBagpaTu4Hass W JAPOOHO-JHMHEHHAs 3 https://www.time4math.ru/
byukuun. MccnenoBanue 1 IOCTpOeHUE TPadhUKOB https://m.edso0.ru

16 CreneHs ¢ 1eabIM nokasareieM. buaom Herotona 3 https.//foxford.ru/

17 KonrpoabHasi pagora Ne 2 nmo teme 'CreneHHas 1

¢pynkuus. E€ coiicTBa u rpadgux"

Pazngen «Apupmernyeckuii kopeHb N-oii crenenu. UppanuonanbHbie ypaBHeHus» 15 4.

ApupmeTrueckuil KOpeHb HATYPaIbHOM CTENIEHH U eTO

18 CBOlicTBa 2 https  ://lwww.yaklass.ru/p
19 [TpeoOpa3oBaHMsT YMCIOBBIX BBIPAKEHUH, COAEPKALINX 3 https://sdamgia.ru/
CTETIeHU ¥ KOPHU https://mathlesson.ru/
Uppaunonanbhbie  ypaBHeHHsi. OCHOBHBIE METOJBI https://www.time4math.ru/
20 peLIeHUs UPPAIMOHAIBHBIX ypaBHEHUH 3 https://m.edso0.ru
21 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUH HPPALMOHATBHBIX 4 https://foxford.ru/

YpaBHEHHI



http://www.yaklass.ru/p
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http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/

CBoiicTBa 1 rpa@uK KOpHS N-OU CTENeHN Kak (GYHKIUU

22 . 2
00paTHO# CTEIIeHH C HATYPaJIbHBIM MMOKa3aTelleM
KontpoabHasi paora Ne 3 mo teme "CBoiicTBa n

23 rpaguk KOpHA N-oii cTenenn. UppanuoHanbHbIe 1

ypaBHeHus"

Pa3gen «IlokazatensHas ¢pynkuus. IlokazaTeasHsie ypapHenus» 10 4.

24 CreneHb ¢ palnOHAIBHBIM TTOKa3aTeneM U e€ CBOMCTBa 3
IMokazatenpHas (yHkuusi, €€ CBOWCTBA H rpaduk. https  ://lwww.yaklass.ru/p

2

° Hcnone3oBanue rpaduka GYHKIAH IS PELICHHS 3 https://sdamgia.ru/

ypaBHEHHU https://mathlesson.ru/

26 IMoka3zaTenbHble  ypaBHEHHS. OSHOBHLIe METOJIbI 3 https://www.time4math.ru/
peLICHHUS MOKa3aTeNbHBIX YPAaBHCHU I https://m.edsoo.ru

27 Konrpoabnas padora Ne 4 o teme ""[lokazaTenbHast 1 https://foxford.ru/

¢ynkuus. [lokazarensnble ypaBHeHus"

Pazgen «/Jlorapudpmuyeckas pynxuus. Jlorapupmudeckune ypapHenus» 18 u.

Jlorapudm unca. CoiicTa norapudma. JlecsTuanbie u

28 5
HaTypaJbHbIE JIOTapH(MBbI
29 ITpeobpazoBanue BBIPAKECHUH, cofepHKalnx | o
sorapumMbl
Jlorapudmudeckas GyHKImMsA, €€ CBOMCTBA W TpaduK. https  ://lwww.yaklass.ru/p
30
Ucnone3oBanne rpaduka (GYHKUMH IS pELICHHS 4 https://sdamgia.ru/
ypaBHEHHIA https://mathlesson.ru/
31 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC METOJBI 3 https://www.time4math.ru/
peleHus JJorapu(pMUIEeCKUX YpaBHEHUH https://m.edso0.ru
32 PaBHOCHIIBHEIE HEPEXOIbI B peuickun | https://foxford.ru/
Jorapu()MIUIECKAX YPaBHCHUH
Kontpoabnass  padora N 5 mo  TeMme
33 "Jlorapupmuueckas ¢ynknus. Jlorapupmudeckue 1
ypaBHeHus'"
Paznen «Tpuronomerpuyeckue BoIpaskeHus1 U ypaBHeHUs» 22 4.
34 CuHyc, KOCHHYC, TaHT€HC M KOTAHT€HC YHCIIOBOTO 9
aprymeHra
35 ApKCUHYC, apKKOCHMHYC M apKTaHI'€HC YHCJIOBOTO 5
AprymeHTa https  ://lwww.yaklass.ru/p
36 Tpuronomerpuueckass  OKPYXKHOCTb,  OIpEJEIICHUE 9 https://sdamaia.ru/
TPUTOHOMETPUYECKUX (DYHKIMH YUCIOBOTO apryMeHTa https://mathlesson.ru/
37 OCHOBHBIC TPUTOHOMETPHUYCCKHE (HOPMYITBI 4 https://www.time4math.ru/
38 ITpeo6pa3oBaHKe TPUTOHOMETPHYECKUX BBIPAKEHHUIH 4 https://m.edsoo0.ru
39 PeuieHre TpUroHOMETPUUECKUX yPaBHEHUI 7 https://foxford.ru/
Kontponbnass  paGora  Ne 6 no  TeMme
40 "TpuronoMerpuyecKue BbIPAKeHUsI H 1
TPUTOHOMeETPHYeCKUe ypaBHeHHus "
Paznen «IlociienoBaTenbHocTH U nporpeccun» 10 4.
[MocnenoBarensHOCTH, CIIOCOOBI 3aaHus
41 MOCIEN0BATEILHOCTEM. Meron MaTEMaTUYECKON 1
WHITyKIUH
42 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEI0BATEILHOCTH. n https  ://www.yaklass.ru/p
HcTopus aHAIN3a GECKOHEYHO MAJIBIX https://sdamgia.ru/
43 ApupmeTraeckas mporpeccusi. 1 https:// math|e§son'rU/
a4 T 3 https://www.time4math.ru/
eoMeTpHUYecKas IPOrpeccust https://m.eds00.ru
45 JIuHEeWHBIH M S3KCHOHEHIMaNIbHBIM pocT. Yucno e. 3 https://foxford.ru/
®dopmyra cI0XXKHBIX TPOLICHTOB
46 KonrposabHas padora Ne 7 no TEMe 1
"TlocsienoBaTeILHOCTH U Iporpeccuu’
Paznea «HenpepsiBuble pynkuun. Ilpoussognas» 20 4.
47 HenpepsIBHbIE QYHKIIMN M UX CBOWCTBA 1
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48 Touka pa3pbiBa. ACUMITOTHI I'paKOB (QyHKILMH 1

49 CBoiicTBa QyHKIMIT HEIPEPHIBHBIX Ha OTPE3KE 2

50 MeToxa MHTEpBAJIOB AJIs PEILIEHHsI HEPABEHCTB 3

51 [IpuMeHeHnE CBOWCTB HENPEPBIBHBIX (QYHKIUH s 2 https -/lwww.vaklass.ru/p

PCIICHNA 33731 https://sdamgia.ru/

52 [epBas u BTOpas MPOU3BOIHBIC PYHKITUH 1 https://mathlesson.ru/

53 OmnpezeneHue, reOMETPHICSCKHIA CMBICIT TIPOH3BOTHOM 2 https://www.time4math.ru/

54 YpaBHeHHE KacaTeIbHOMH K rpaduKy QyHKIUH 2 https://m.edsoo.ru

- https://foxford.ru/

55 [Ipou3BoaHBIE 3TIEMEHTAPHBIX (DYHKIHN 2

56 [lponsBoxHas CyMMBI, NPOM3BEICHHs, YaCTHOTO | 3

KOMTMO3UINH (HyHKINH
57 Kontpoabnas padora Ne 8 mo Teme "IIpousBoanas" 1
Paznen «IloBTopenne, 06001IeHNe, CHCTEMATH3AIMS 3HAHUN» 5 U.

58 [oBTOpeHnue, 0600IICHHE, CUCTEMATH3AIIHS 3HAHHIA. 3 https :/lwww.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/

59 HNroroBasi KOHTPOJIbHAs padoTa 2 https://www.time4math.ru/
https://m.edsoo.ru
https://foxford.ru/

OBUIEE KOJIMYECTBO YACOB 10 TIPOI'PAMME (132) ~10)
11 KJIACC
Koanyectn
0 4acoB,
Ne OTBOIMBIX JJIeKTpOHHbIe (UHM(pOBLIE)
HanmenoBaHue pa3iesioB U TeM NPOrpaMMBbI Ha
n/n oOpa3oBareJibHbIEe pecypchl
OCBOEHHE
KaK/10T0
pazgena wu
TeMbl

Paznen «MccnenoBanue GyHKUIMii ¢ NOMOIBIO TPOU3BOJIHON»

22 4.

[IpumMeHeHHE TIPOM3BOIHON K HCCIIEOBaHUIO (YHKIIUN

1 Ha MOHOTOHHOCTb M OKCTPEMYMBI 6

? Haxoxnenne HauOONBIIEro W HaMMEHBLIEr0 3HAYEHHS 6
HENpepbIBHOI QYHKIMK Ha OTpE3Ke

3 [lpumeHeHne  TPOM3BOAHOM  UIT  HAXOXKICHHS 5 https :/lwww.yaklass.ru/p
HaWJIy4dIIEero PeleHus B IPUKIAIHBIX 3a7a9ax https://sdamaia.ru/
IpuMeHeHne TPOU3BOTHOM IS OTIPEACIICHUS] CKOPOCTH https://mathlesson.ru/

4 W YCKOpEHHs Impolecca, 3aJaHHOro (opMmysiol uiu 2 https://www.time4math.ru/
rpadukom https://m.edsoo.ru

5 Kommosunus q)yHKHI/Iﬁ 3 https://foxford.ru/

6 I'eomeTprueckne 00pa3bl ypaBHEHHUIT Ha KOOPAWHATHOI 9
TUIOCKOCTH

7 Konrpoabnas padora Ne 1 no teme "HccaenoBanue 1
(yHK1IMI ¢ MOMOUIBIO TPOU3BOHON "

Paznen «IlepBoodpa3nas u maTerpam» 12 4.

8 [TepBOOOpa3Hast, OCHOBHOE CBOHCTBO IIEPBOOOPa3HBIX 1

9 [TepBooOpa3ubie 3neMeHTapHBIX QyHKIHH. [IpaBuma 5
HAXO3KIEHHS [IEPBOOOPA3HEIX https ://va_w.ng

10 Wurerpan. 'eomeTprudeckuil CMbICI MHTErpaja 1 https://sdamQia.ru/
BhiunciIeH e oNpeeEHHOro HETErpaia 1o Gopyys https://mathlesson.ru/

11 HLIOT((;HZ- H;% prfﬂ; CHHOTO MHTErp © dopMyie 2 https://www.time4math.ru/

= https://m.edsoo.ru

12 [Mpumenenne uHTErpaja Ajsi HaXOXKICHUS TIOMIA e ) https://foxford.ru/
IUTOCKHX (UTYD

13 [Tpumeps! pentennii tuddepeHanbHbIX ypaBHEHUH 3
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14

KoHnTpoabHas padora Ne 2 no Teme ""IlepBoodpa3nas
U uHTerpaa"

1

Pa3nen «I'paduku TpuroHomerpudeckux pynkuuii. Tpuronomerpuyeckue HepaBeHcTBa» 14 4,

Tpuronomerpuueckne (QYHKIMM, WX CBOMCTBA H

15 rpaduKH 5 https :/lwww.yaklass.ru/p
16 Ot0Oop KOpHEi TPUTOHOMETPHIECKHX YpaBHCHHUA C 4 https://sdamgia.ru/
MTOMOIIBI0 TPUTOHOMETPHYCCKON OKPYKHOCTH https://mathlesson.ru/
17 Pemenne TpUroHOMETPHUIECKAX HEPABEHCTB 4 )
https://www.time4math.ru/
Konrpoabnas padora Ne 3 mo teme "I'paduxn https://m.edsoo.ru
18 TPUTOHOMETPHYECKUX byHKIUi. 1 https://foxford.ru/

TpuroHomerpuyeckue HepaBeHcTaa'"

Pasznen «I/Ippalll/IOHaJILHLIe, NnoKa3aTeJbHbIC U norapnq)anecmle HEPaBCHCTBA» 24 4,

19 OCHOBHBIE ~ METOIBl  pemIeHHs  MOKa3aTeNbHBIX 4
HEPaBEHCTB
20 OCHOBHBIE ~ METOIBl  pEUICHHsS  JOTapu(PMHIECKUX 4
HEpPaBEHCTB
21 OCHOBHBIE ~ METOIBl  pCIICHHS  HMPPALHMOHAIBHBIX 4
HEPaBEHCTB
29 I'paduueckre MeTOABI pelIeHUS UPPALHOHAIBHBIX 9
ypaBHeHuit https ://vaw. aklass.ru/]
I'paduueckrie  MeTompl  peuIeHUs — IOKa3aTeNbHBIX hitps://sdamgia.ru/
23 ABHCHUI 1 HODABEHCTE 2 https://mathlesson.ru/
P P https://www.time4math.ru/
24 Fpaq)nquFHe METOJbl PEIIeHUs] JIOTapu(PMHUIECKUX 3 https://m.edso0.ru
YpaBHEHUI U HEPABEHCTB https:/foxford.ru/
25 I'paduueckrie MeTonpl pemIeHHs TOKa3aTeNbHBIX H 5
JorapuGMIYECKUX ypaBHEHHUH
26 I'paduyeckre MeTOIBI pEIICHHS IOKA3aTEIbHBIX H 5
JoTapUPMIYESCKUX HEPABESHCTB
KonTponbnas padora  Ne 4 no Teme
27 "UppanmnonajbHbie, NnoKa3arejbHble H 1
JorapupMuyecKue HepapeHcTBa'"
Paznen «Kommuekcubie yncaa» 10 4.
KomruekcHble qucha. Anrebpandeckas "
28 TPUTOHOMETpHYECKass (OPMBI 3alUCH KOMILIEKCHOTO 2
ancna https :/lwww.yaklass.ru/p
29 Apudmerndeckre onepanyuy ¢ KOMIUIEKCHBIMHU YHCIIAMHA 2 ]
https://sdamgia.ru/
30 N300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOMN 5 https://mathlesson.ru/
IUIOCKOCTH https://www.time4math.ru/
31 ®opmyna Myaspa. Kopuu n-oif cremenu  u3 3 https://m.edsoo.ru
KOMIUIEKCHOTO YHCJiIa https://foxford.ru/
32 Kontpoabnast padora Ne 5 mo teme "KommiekcHbie 1
yucyaa"
Paznen «HarypanbHble u neyble yucaa» 10 4.
33 HatypanbHble U 1eJIbIe Yrcia 2
34 [TpumeneHne MpU3HAKOB JIEJIMMOCTH LIEJIBIX YHCEI 2 https -Iiwww.yaklass.ru/p
35 IpuMeHeHne MPU3HAKOB JeTUMOCTH 1eitbix uncer: HOJT ) https://sdamgia.ru/
u HOK https://mathlesson.ru/
36 IpuMeHeHNe NPU3HAKOB ASIMMOCTH HENbIX YHUCE: 3 https://www.time4math.ru/
OCTATKH 110 MOJYJTIO https://m.edsoo.ru
37 KontpoabHasi pagora Ne 6 mo Teme "Teopusi meyabix 1 hitps://foxford.ru/
yucena'
Paznen «CucreMbl palimoHaJILHBIX, HPPALHOHAIbHBIX 0KA3aTEJIbHBIX H JIOrapupMUYecCKUX YpaBHEeHU» 12
.
38 CuctemMa W COBOKYITHOCTh ypaBHEHHUi. PaBHOCHIIbHBIC 9 https :/lwww.yaklass.ru/p
CUCTEMBI U CUCTEMBbI-CIICACTBHS https://sdamgia.ru/
39 OCHOBHBIE METOIBI PELICHHSI CUCTEM M COBOKYIHOCTEI 6 https://mathlesson.ru/

panroHaIbHBIX YpaBHEHUH

https://www.time4math.ru/
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[IpumeHeHre CUCTEM K PEUICHUIO MAaTeMaTUYeCKUX
3amad W 3a]ad W3 Pa3NUYHBIX OONacTe HAayKd U

https://m.edso00.ru
https://foxford.ru/

40 peanpHOM  KW3HM, HHTCPHpETAlys  IOJyYCHHBIX 3
pE3yNbTaTOB
Kontpoabnass padora Ne 7 mo Teme '"CuHcTeMbl
41 PAlUMOHAJBHBIX, HPPAUMOHAIBLHBIX MMOKA3aTeJbHBIX 1
U JorapupmMuyecKkux ypaBHeHUi'"
Pa3gen «3agauu ¢ napamerpamu» 16 4.
42 ParronaneHble ypaBHEHUs, HEPAaBEHCTBA, CHCTEMBI C 3
rapamMeTpamMu
43 HppannoHaabHble ypaBHEHHS, HEPABEHCTBA, CHCTEMBI C 5
rapameTpamu
ITokazaTenbHbBIE ypaBHEHHS, HEPAaBEHCTBA, CHUCTEMBI C
44 napameTpamu 2 https :/lwww.yaklass.ru/
Jlorapudmrraeckue ypaBHeHNS, HEPAaBEHCTBA, CHCTEMBI C https://sdamQIa.ru/
45 napameTpam 2 https://mathlesson.ru/
https://www.time4math.ru/
6 Tpuronomerpuueckne ypaBHEHHUS, HEPABCHCTBA, | 4 https://m.edso0.ru
CHCTEMBI C ITapaMeTpamMu https://foxford.ru/
IMocTpoenne n nccneqoBaHUE MaTEMATHIECKIX MOZETIECH
47 peampHBIX CHTyalliii ¢ T[OMOINBI0 ypaBHEHWH ¢ | 3
rapamMeTpamu
48 Kontpoabnass padora Ne 8 mo Teme '"3amaum c 1
napamerpamMu''
Pa3nen «IloBTopenne, 00001IeHNe, cCHCTEMATH3AIUSA 3HAHU» 16 u.
49 IloBTOpenue, oboOIIeHNEe, CHUCTEeMaTH3alsd 3HAHUIL: 3
"YpaBHeHus"
50 IloBTOpenue, ob6oOIIeHNEe, CHUCTEeMaTH3alsd 3HAHUIL: 3
"HepageHcTBa" https :/lwww.yaklass.ru/
51 IToBTOpenue, oOoOIIeHHE, CcUCTEMATH3AIUS 3HAHUI: 3 EttpszSdarﬁlq'a'rUI /
"IIpousBosHas u €€ npuMeHeHue" ttps://mat esson.ru
IMoBTOpenue, 000OOIIEHHE, CHCTEMAaTH3AIMsA 3HAHHIA: hitps:/raarvi Limed mth. u/
52 "Uurerpan I/I’CFOH I/IMeHe;-II/Ie" . 1 https://m.edsoo.u
P P https://foxford.ru/
53 IToBTOpenue, 000OLIEHNE, CHUCTEMAaTH3alMs 3HAHHM: 4
"®yHkun"
54 HroroBasi KOHTpOJILHAS padoTa 2
136

OBHIEE KOJIMYECTBO YACOB IO TPOI'PAMME

(x/p — 10)
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