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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa U Hauaja MaTeMaTHMYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpelHero oOIiero ooOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblii Kypc anreOpbl M HadaJl MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IblBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHUS OCHOBHBIX TE€HICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BATh
000011eHne W KOHKpETHU3aIluio, a0CTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHaln3a» 00ydYaroluecs MOJy4aroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEpHpETAallud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuu@uky ydeOHOH
NEeATEIbHOCTH, TpeOyroled MNPOJOJDKUTEILHOM KOHILIEHTPAlMM BHUMAHMS,
CaMOCTOSITENIBHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yJbTart.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTEeMaTU4YeCKOro
aHaJIKM3a JICKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIAETEHBI CIEAYIOUINE COAEpKaTeIbHO-METOANYecKue TuHNM: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JiIoTMKa». Bce OCHOBHbIE



COJIPKATETHbHO-METOIMYECKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOy4yeHus: Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs, €CTECTBEHHO OTOHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMUA TEeMaMU U pasfenamu. [laHHBIHI
y4eOHBIA KypC SIBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEequHSET B cebe
COJIep’)KaHNE HECKOJbKMX MAaTeMaTHYeCKUX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM arapaToM, Y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyI0 MOJENb pPealbHOU
CUTYyallud, IPUMEHATh 3HAHUS, TOJyUYEeHHBIC MIPU M3yUYEeHUU Y4eOHOTO Kypca, IJis
PEIIEHHS CAaMOCTOSATENEHO C(HOPMYIMPOBAHHON MAaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKast JUHUS «Yuclia U BBIYUCICHUS» 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcs (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIB30BAHUE Pa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCIIOBBIE BBIpAXXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX ~H  JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM H3 3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTaTKaMW HAa MHOXKECTBE IICNIbIX YHCEeT, OCOOBbIe CBOWCTBA
paIMOHATFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHYECKIE ONEPAIUH, & TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY PACHIUPEHUIO Kpyra HCIOJIb3YEeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH UX TPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcss TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ pojiH B
MIOCTPOCHHH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibprare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANbHBIX, HUPPAIMOHANBLHBIX, TMOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUW, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIUK C TIOMOINBIO TIPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  palMOHATbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeNeHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYy4arolmuXxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHui, paboOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npepiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBI JJI PEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYIrMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHH MaTepuana. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIIeHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHME
ynensieTcs: (GopMHpPOBaAHUIO YMEHHUS! BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
paznuyHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi U cioBecHo. Ero msyudenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNiaTh HMX HAWOOJIbIINE W HAaWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJENEH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4Ilee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTU4YECKOIro
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpManbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONIUXCSI PEe3ybTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYeCcKasi TMHUA «MHOXECTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKUA. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TNPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOYy4arolleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH M HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIECHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIU3a»
INPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPBIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEN peabHBIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeld C IOMOIIBI0 ammapara airedopel U
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIBIN U3 Pa3lieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB pEHICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPoIlecce U3yUYeHUsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa uW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue apodu. Ilpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
Apudpmernueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEUCTBUTEILHOTO YHUCHa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
MOJIXOAIIECH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M APKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXeHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHus
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS IS pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3aJa4d C NOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEJEH PEANbHOM CHUTyald C IOMOIIBIO
YpPaBHEHU W HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3agaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Komnozunust ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompeneneHuss 1 MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 HeuU€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosnbliiee 1 HauMeHblee 3HauyeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHHas (QYHKIUU. DIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypaJbHBIM U IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHBIM ITOKA3aTEJIEM.

[Toka3zatenbHast U Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLICHUS] YpaBHEHUI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHX
(GyHKUIUNA YUCIOBOTO apryMEeHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBbHBIX IPOLECCAX U SBICHUSAX.
['paduku peabHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIELOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON UHIYKLIHH. MoOHOTOHHBIE " OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccun. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyiia CII0KHBIX
npoleHTOB. Mcrnosib30BaHWE TIPOTrPEecCHH IS PEIICHUS pealbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynknuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuui.  [IpousBomHas  cyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JI0rHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Olinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHrne NprU3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOoybuik ol nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIaAX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCEeTT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 PazIUYHbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI MCCIEIOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a]a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenme  HamOONBIIET0O M HAMMEHbBIIET0  3HAYECHUU
HENpephIBHON (YHKIIMH HAa OTPE3KeE.

[IpumMeHeHrne NpPOW3BOMHOM I HAXOXKICHHUSI HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Jadax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomeTprueckui CMBICII VHTErpala. Brruncnenne
onpeaenéHHoro uuTerpaia o popmyne Herotrona-JIeibuua.

[IpumeHeHue wHTErpana i HAXOXKIEHUsS IUIOWAAel MIoCKuX ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBIO  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIOJBb30BaHUE D3THUX JOCTIKEHHMH B JApPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTONUYUBOTO OyAYyLIErO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKkTUBHOCTH), (PM3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHYeCcKOMy  OOpa3oBaHHMIO U
caM000pa30BaHMI0 HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONW M COLMAIBHON
Cpelbl, 0OCO3HaHHUE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM, OpUEeHTALUS
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3axad B o0jacTu
OKpY)Karolled cpeapl, IUIAaHWPOBAHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPY KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  NpPAKTUKW, [OHUMaHHE
MaTEMaTHYECKON HayKM Kak c@epbl 4YeJIOBEUECKOH MAESITENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM Kak CpEACTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYJIUPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATD CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH TPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYyJIUPOBAaTbH U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(IpsiMbIE U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPUEB).



ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMYyITUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IMpoLlecca, a TaKkKe BbBIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIIATHI WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparaecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUsS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuasnora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIHUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MIPEACTABIATh PE3YIbTATHl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMHM  IO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpenessiTh
BUIIBI pabOT, JIOrOBAapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeyHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCJIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPpoOM ¥ TIPOILEHTH I PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOAHO OMEpUpPOBATh MOHITHEM: CTEINEHb C ILEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEM;

CBOOOMHO OINEpPUPOBATh MOHATUSAMU: JOorapudmM 4dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUSAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHsS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IelbiMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsl peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHauTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
IIPUMEHSATh ONPEACIIMTENN Ul PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUILl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBOMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jorapu(pMHUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUEcKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui PEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTAaBIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEI0BATh
IIOCTPOEHHbIE MOJIETIH C MCIIOIb30BaHUEM allnapara ajareopsi.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHHS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HYJIU QYHKIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanydeckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTelleM;

ONepUpOBaTh MOHATUSMH: JIMHEHHas, KBaJpaTHYHAs M JpOOHO-TUHEHHas
(yHKLINY, BBITIOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKasi OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (YyHKUIUN JUIS  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOMHO OMEpUPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETPUYECKasi MPOrpeccHsi, TMHEWHBIN U
AKCTIIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TMOHSITHUSAMHU: HEMpPEPbIBHbIE (YHKIMH, TOYKH
pa3pbiBa rpaduka pyHKIIMHA, aCUMOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (QYHKIUN SISl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHSATUSIMHU: TIepBas U BTOpass MPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, NPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIMU
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (DYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUN CMBICI MNPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar sl OMUCAHUs PEaIbHbIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydyaroIIMiiCSd MOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIEIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mces AJis peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JTUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpamdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHICCKUE ONEepaIllui ¢ HUMHU H
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOMHO OMEpUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh WX PELICHUS C  TOMOIIBIO
PABHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MIOKa3aTEeJbHBIE,
jJorapupMuUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZEpIKAIKE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK (GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

npUMEHATh GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajmn3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONepUpoBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C MOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs nudpepeHnanbHbIX YpaBHEHUM;

pemath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  TMpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 ]
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUHU
) Oynaknuu 1 rpaduku. CreneHHas GyHKIUS C 2 |
LEJIbIM [TOKA3aTEIEM
3 Apudmernueckuii KOpeHb N-0il CTENCHH. 15 1
HppanuoHaibHbie YpaBHEHUS
4 [oxazatensHast pynkius. [TokazaTenbHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckast GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckre BoIpaXXeHUs U ” |
YpaBHEHUSA
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabubie  Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpal 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
TpuronomeTprieckue HEPaBEHCTBA
4 HppanuonanbHble, OKa3aTEIbHbBIE U 24 |
JorapudMuyuecKkre HepaBeHCTBa
KommiekcHble uncna 10 1
Harypanbhbie u 1enbie yncia 10 1
CucreMbl palioHaTBHBIX, HPPALMOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJsabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

MHO)ecTBO, OIepauy Hal
MHO>KECTBAMHU U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO aImapara
IUI PEIIeHUs 3a1a4

Panuonanbabie yucia.
OOBIKHOBEHHBIC U IECATUYHBIC
IpoOH, TPOIIEHTHI,
OCCKOHEYHBIC TTEPUOTUICCKHIE
npobu

Panuonanbabie yucia.
OOBIKHOBEHHBIC U IECATUYHBIC
IpoOH, TPOIIEHTHI,
OCCKOHEYHBIC TTEPUOTUICCKHIE
npobu

[Tpumenenue apobeit u
MMPOLCHTOB JIs1 pCHICHUSA
MNPUKIAAHBIX 3a/1a4

[Tpumenenue apobeit u
MMPOLCHTOB JIs1 pCHICHUSA
MPUKJIAAHBIX 33134




JleliCTBUTENIbHBIE YHCIIA.
Pammonanbubeie u
MPPALMOHAIIBHBIE YHCIIA

https://resh.edu.ru/subject/lesson/4730/start/149073/

Apudmernueckre onepanum ¢
JEHCTBUTEIBHBIMU YHACITAMHU

10

Moaynb 1eCTBUTENBHOTO
YHciIa ¥ er0 CBOMCTBA

11

[TpubnuxEHHBIC BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS,
MPUKUIKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN

12

OCHOBHBIC METOAbI pemeHI/m
LETBIX U APOOHO-
paIMOHATIBHBIX YPABHCHUH H
HEPABCHCTB

13

OCHOBHBIE METO/IbI PEIICHHS
LEJIBIX ¥ IPOOHO-
PaLOHATBHBIX YPAaBHEHHUH U
HEPaBCHCTB

14

OCHOBHBIEC METO/IbI PEILICHHS
LEJBIX ¥ IPOOHO-
palMOHAIBHBIX YPaBHEHUH U
HEPaBCHCTB

15

MHOro4ieHsl OT OAHO1
nepeMeHHou. Jlenenue
MHOTO4JIeHa Ha MHOTOYJIEH C
ocraTtkoM. Teopema besy

https://resh.edu.ru/subject/lesson/5298/start/326969/

16

MHOTO4JIEHEI ¢ OEJIbIMHA

https://resh.edu.ru/subject/lesson/3778/start/158733/




koapuunentamu. Teopema
Buera

17

Pemenue cucreM MTUHENHBIX
YpaBHEHUU

18

Pemrenne cucteM THHENHBIX
ypaBHEHUI

19

Marpuia cucTeMsl JTUHEMHBIX
ypaBHeHUM. OnpenenuTesnb
MATPHUIIbI 2X2, €ro
F€OMETPUYECKUIN CMBICT U
CBOICTBA; BRIUMCIICHHE €TI0
3HAYEHUs

20

Onpenenurenb MaTPUIBI 2X2,
€ro TEOMETPUUYECKUI CMBICIT U
CBOICTBA; BEIUMCIICHHE €TI0
3HAYCHUS

21

IIpuMeHeHue onpenennuTens
JUISL PEILIEHUS] CHCTEMBI
JIMHEMHBIX YpaBHEHUH

22

Pemenue npuknaaHeix 3amad ¢
MOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

23

Pemrenne npukiagHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

24

Kontponbnas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI




JUHENHBIX YypaBHEHUN"

25

DyHKIHS, CTIOCOOBI 3aIaHUs
¢bynkuuu. Bzaumuo o6paTHbie
¢dbynakuu. Kommosunus

byHKIHII

26

I'paduk pyskmm.
DJjIeMEeHTapHbIe
npeoOpa3oBaHus TpapuKoB

byHKIII

27

OO6macth onpeaesieHus 1
MHOYECTBO 3HaYEHU U
dbyaxunn. Hymn dyHknmm.
IIpomexxyTKH 3HAK
MTOCTOSIHCTBA

https://resh.edu.ru/subject/lesson/2569/start/

28

UErHbIe 1 HEUETHBIC (PYHKITUH.

[Tepuonnueckue GyHKITAN.
[IpoMekyTKM MOHOTOHHOCTH

GbyHKITII

29

MaxkcruMyMbl 1 MUHUMYMBI
¢dbyakuun. Hanbomnpiiee u
HaMMEHbIIICe 3HAYCHUE
(GyHKINMU Ha TPOMEKYTKE

30

JIuneitnas, KBaipaTU4HAs U
JIpOoOHO-IMHEHHAS () YHKIIUH

31

DneMeHTapHOe UCCIIEJOBAaHUE
U TIOCTPOCHHUE TPaPHUKOB ITHX

byHKIII

32

DJIeMEHTapHOE UCCIEOBAHUE




U TIOCTPOCHHUE TPaPHUKOB ITHX
byHKIHIT

33

CreneHsn C ETBIM
nokasareiieM. bunom Hrrotona

34

CreneHsn C LEIBIM
nokazareneM. bunom Herotona

35

Crenennast GyHKLUSA C
HATypaJIbHBIM U IIEITIBIM
nokasarenem. E€ cBolicTtBa n

rpaduk

https://resh.edu.ru/subject/lesson/5540/start/327000/

36

KonrponsHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpadux"”

37

Apudmernieckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBa

https://resh.edu.ru/subject/lesson/5498/start/272542/

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOW CTETIEHU U €r0
CBOICTBA

39

[TpeoOpazoBaHms YUCITOBBIX
BBIPAYKEHHUI1, COJIEpKAINUX
CTENIEHU U KOPHHU

40

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAYKEHHUI1, COJIEpKAINUX
CTENIEHU U KOPHHU

41

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAKECHUH, COAEPIKALLUX
CTENEHU U KOPHU




42

HppaunoHaibHbIEe ypaBHEHHUS.

OcHOBHBIE METOBI PELICHUS
UppalMOHANIBHBIX YpaBHEHUN

https://resh.edu.ru/subject/lesson/5569/start/159263/

43

HppaunoHanbHbIe ypaBHEHUS.

OCHOBHBIE METOBI PELLIEHUS
UPPALMOHAIIBHBIX YPABHEHUU

44

UppanuoHnaibHble ypaBHEHUS.

OCHOBHBIE METOBI PELLIEHUS
UPPALMOHAIIBHBIX YPABHEHUU

45

PaBHOCHIIBHBIE TIEpEXObI B
pElIeHNN UPPAUOHATIBHBIX
ypaBHEHUI

46

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHNH UPPAMOHATIBHBIX
ypaBHEHU

47

PaBHocunbHBIC Mepexobl B
pPCIICHUN UPPALUOHAJIBHBIX
YpaBHEHUI

48

PaBHOCHIBHEIE Mepexobl B
pEeIICHUN UPPALUOHAJIBHBIX
YpaBHEHUU

49

CgoiicTBa 1 TpaduK KOpHS N-
OM CTETeHM KaK (PyHKITUN
0o0OpaTHOM CTETeHu ¢
HaTypaJIbHBIM ITOKA3aTCJICM

50

CgoiicTBa 1 TpaduK KOPHS N-
O¥ CTETeHM KaK (PyHKITUN
00paTHOH CTETICHH C




HaTypaJIbHBIM II0Ka3aTelIeM

51

Kontponbnas pabora:
"CBoiicTBa u rpaduk KOpHs n-
oii crenenu. Mppanuonaibusie
ypaBHEHUS"

52

CreneHb ¢ pallMOHAIBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

53

CreneHb ¢ pallMOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

54

Crenenb ¢ palluOHATBHBIM
IOKa3arelieM U €€ CBOMCTBa

55

[TokazaTenpHas GyHKIHS, €€
cBOlicTBa U Tpaduk

https://resh.edu.ru/subject/lesson/3841/start/225573/

56

Hcnons3oBanue rpaduka
GYHKINU 715 peIIeHus
YpaBHEHUI

57

Hcnons3oBanue rpaduka
(byHKIMU 1715 pelieHust
YpaBHEHUU

58

IloxazaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOBI PELLIEHUS
II0KA3aTEeNIbHBIX YPAaBHEHUHN

https://resh.edu.ru/subject/lesson/5627/start/159321/

59

[lokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
II0Ka3aTeIbHBIX YPABHEHUM

60

[TokazarenbHble ypaBHEHUSI.
OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX YPABHEHUM




KonrponsHas padora:

61 "[MokazaTenpHast QyHKIIHS.
[TokazarenbHble ypaBHEHHS"
62 Jlorapudm umcna. Croficrsa https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
63 Jlorapudm uncna. CBoiicTBa
nmorapupma
64 Jlorapudm uuncna. CBoiicTBa
nmorapupma
65 HeCATHHEIS 1 HATYpAJILHEIE https://resh.edu.ru/subject/lesson/3823/start/198625/
sorapupmbl
66 JlecsiTuHble U HATypaJlbHbIE
sorapudmpl
&7 [IpeoOpa3oBaHue BBIPAXKECHUH,
coJiepKaIux JorapudMbl
68 [TpeoOpa3oBaHue BBIPAXKECHUH,
COZIep KaLIHNX JIOTapu(pMbI
69 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKaIIux JorapudMbl
70 H,_Oraplfq)MquCKaﬂ by, https://resh.edu.ru/subject/lesson/3834/start/198687/
e€ coiicTBa U rpaduk
71 Jlorapudmuueckas QyHKIu,
e€ cBoiicTBa U rpaduk
Ucnons3oBanne rpaduka
72 GyHKIMM 17151 PEIICHUS
ypaBHEHUI
7 Hcnons3oBanmne rpaduka

GyHKIMM 17151 PEIICHUS




YpaBHEHUU

74

Jlorapudmuuecknue ypaBHEHHUS.

OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX ypaBHEHUN

https://resh.edu.ru/subject/lesson/4732/start/198842/

75

Jlorapudmuuecknue ypaBHEHHUS.

OcHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUIN

76

Jlorapudmuuecknue ypaBHEHHUS.

OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnH JorapupMUUECKUX
ypaBHEHU

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLeHUH JorapupMUUECKUX
YpaBHEHUU

79

Kontponbnas pabora:
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckue
ypaBHEHUS"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6019/start/199181/

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/3923/start/200607/

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO

https://resh.edu.ru/subject/lesson/6113/start/327062/




aprymeHrTa

83

ApKCUHYC, apKKOCUHYC U
ApPKTaHT'€HC YHCIIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPUUECKHUX
(byHKIMN YHCIOBOTO
aprymeHra

85

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUUECKHX
(byHKIMN 4UCIOBOTO
aprymeHra

86

OcCHOBHEIE
TPUTOHOMETPUICCKHE

hopmyIbI

https://resh.edu.ru/subject/lesson/4734/start/199305/

87

OcCHOBHEIE
TPUTOHOMETPUICCKHE

hopmyIbI

https://resh.edu.ru/subject/lesson/3489/start/292739/

88

OCHOBHEBIE
TPUTOHOMETPUIECKHE

hopmyIbI

https://resh.edu.ru/subject/lesson/3887/start/199367/

&9

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmyIb

https://resh.edu.ru/subject/lesson/3490/start/199398/

90

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX

https://resh.edu.ru/subject/lesson/4324/start/199618/




BBIPAKCHUI

91

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

92

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAXKECHH I

93

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAXKECHH I

94

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU

https://resh.edu.ru/subject/lesson/6314/start/199928/

95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/6320/start/200020/

97

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU




100

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

101

KonrponsHas padora:
"TpUroHOMETpUUYECKHE
BBIPKEHUS U
TPUTOHOMETPUUYECKHUE
ypaBHEHUA"

102

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aJaHUS
nociegoBaTelbHOCTEN. MeTog
MaTeMaTU4eCKOW WHIYKIIUH

103

MOHOTOHHBIE U OrpaHU4YCHHBIC
rocse1oBarenbHoCcTu. Mcropus
aHanmn3a 0ECKOHEYHO MaJIbIX

104

Apudmerrdeckast Iporpeccus

105

I'eomeTpuueckas nporpeccus

106

beckoneuno yopIBaroias
reoMeTpHUYEeCcKasl POrpeccust

107

CyMMa GecKOHEYHO
yOBIBaroOIIEH T€OMETPUICCKOM
porpeccuu

108

JInHeWHbBIN 1
AKCIOHEHIHAIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX
MPOIICHTOB

109

JIuHeHbIl u
AKCIIOHEHLIMAIBHBIN POCT.




Uucno e. Dopmyiia CI0KHBIX
IIPOLICHTOB

Hcnonp3oBanue nporpeccuun

110 JUISL pELLICHUs pealbHbIX 3a1a4
IIPUKJIAHOTO XapaKTepa
Kontponbnas pabora:

111 "ITociienoBaTeILHOCTU U
nporpeccun”

112 HenpepriBHble GyHKIINN U UX
CBOMCTBA

13 Touka pa3pbiBa. ACUMITOTBI
rpaduKoB QyHKIIHIA

114 CaoiicTBa GyHKIIUN
HENPEPBIBHBIX HAa OTPE3KE

115 CaoiicTBa GyHKIIUN
HEMpPEPBIBHBIX HAa OTPE3Ke

116 Merox nHTEPBAIOB IS
pELIEHNs HEPABEHCTB

117 Merto HHTEPBAIOB 111
pELIEHNs HEPABEHCTB

118 Merto HHTEPBAIOB IJIs1
pellIeHrs HEPaBEHCTB
IIpuMeHeHnEe CBOWCTB

119 HETPEePbIBHBIX (PYHKINHA 1151
pelieHns 3a1a4
[IpumeneHne cBOMCTB

120 HETPEePbIBHBIX (PYHKINIA 1151

penieHus 3aaqy




[IepBas u BTOpas npou3BOIHbIE

121 https://resh.edu.ru/subject/lesson/6112/start/200949/
byHKIIN
Omnpenenenue,
122 TEOMETPUYECKHUM CMBICIT https://resh.edu.ru/subject/lesson/3976/start/201104/
MIPOU3BOAHOMN
123 Onpezenerue, (pml/{,quKHH https://resh.edu.ru/subject/lesson/4923/start/200980/
CMBICJI IPOU3BOIHOM
124 VYpaBHeHUE KacaTeIbHOU K
rpaduky ¢ yHKIIHH
125 YpaBHEHHE KacaTeIbHOU K
rpaduKy ¢yHKIHH
126 HpOHSB?,HHHe DJIEMEHTAPHRIX https://resh.edu.ru/subject/lesson/6114/start/201073/
byHKIHIT
127 [Tpou3BoIHBIEC AIEMEHTAPHBIX
byHKIHI
IIpousBoaHas CymMMBl,
128 MIPOU3BECHHUS], YACTHOTO U
KOMITO3UIIUH (PYHKITHIA
[IpousBogHas CyMMBI,
129 MIPOU3BECHHUS], YACTHOTO U
KOMITO3UIIUH (PYHKITHIA
[IpousBogHas CyMMBI,
130 MPOU3BEJICHUS], YACTHOTO U
KOMITO3HUITMH () YHKITHNA
131 KonrponsHas padora:
"IIponsBoanas"
132 [ToBTOpeHue, 06001IeHNE,

cUCTEMAaTHU3alus 3HAHWNI:




"VYpaBHeHus"

[ToBTOpeHue, 0600mIEHNE,

133 CUCTEMaTHU3allus 3HAHUM: 1
"Oyakuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHME, o6o61ueH1:Ie, 1
cUCTeMaTu3alusl 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acos

Bceer KoHTpoJsbHbI
o e padoThl

IIpakTHYeckn
e padoThbl

Jara
H3y4YeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

IIpumeHeHue
MPOU3BOJHOMN K
HCCIIE0BAHUIO
¢byHkuuit Ha
MOHOTOHHOCTb U
HKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135
/

IIpumeHeHue
MPOU3BOJHOMN K
HCCIIEIOBAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOIHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/273810
/




IIpumeHeHue
MPOU3BOTHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
AKCTPEMYMBI

[Ipumenenue
MPOU3BOTHOM K
UCCIIETOBAaHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
AKCTPEMYMBI

Haxoxnenue
HauOOIBIIEro U
HauMEHBIIETO
3HAYCHUS
HEIPEPBIBHOU
(GyHKINU Ha OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/

Haxoxnenue
HauOOIBIIEr0 U
HaMMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
(byHKIMU Ha OTpE3Ke

Haxoxnenue
HanOOJIBIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU




(GyHKINMU Ha OTpE3Ke

10

Haxoxnenue
HauOOJIBIIETO U
HaWMEHbIIIETO
3HAUYEHUS
HEIPEPBIBHOU
(GyHKIIMHM Ha OTpE3Ke

11

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEMPEePBIBHOMN
(GyHKIIMHM Ha OTpE3Ke

12

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYEHUs
HEMPEePBIBHOMN
(GyHKIIMHM Ha OTpE3Ke

13

IIpumeHeHue
MIPOU3BOIHOMN ISt
HaXO0KJICHUS
HAWITYYIIETro
pelieHus B
MPUKIAAHBIX 3a7a4ax

14

IIpumeHeHue
MPOU3BOIHOM ISt
HaXO0KJICHUS
HaWITYYIIETro




perieHus B
MPUKIIATHBIX 3a/1a9ax

15

IIpumeHeHue
IIPOU3BOJHOM ISt
OIIpeEICHUS
CKOPOCTH U
YCKOpEHUs Ipoliecca,
3aIaHHOTO (POPMYIIOH
WU TpaduKomM

16

IIpumeHeHue
IIPOU3BOJHOM IS
OIIpeeICHUS
CKOPOCTH H
YCKOpEHUs IIpoluecca,
3aIaHHOTO (POPMYIIOH
WK TpaduKoOM

17

Kommozunus
byHKIHIT

18

Kommno3umus
byHKIII

19

Kommozunus
byHKIII

20

I'eomeTpuueckue
o0pa3bl ypaBHEHUH
Ha KOOPJIMHATHOM
MJIOCKOCTH

21

I'eomeTpuueckue
o0pa3bl ypaBHEHUH
Ha KOOPJIMHATHOMN




IIJIOCKOCTH

22

KonTponbnas
pabora:
"UccnenoBanue

(GyHKIUH C TOMOIIBIO

MPOU3BOTHOMN"

23

[TepBooOpasnas,
OCHOBHOE CBOWCTBO
NEepPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225713
/

24

[TepBooOpazubie
AJIEMEHTAPHBIX
dbynakuwmii. [TpaBuna
HaXO0XKJICHUS
NEepPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/3993/start/225744
/

25

[TepBooOpazubie
AJIEMEHTAPHBIX
dbynkuwmii. [IpaBuna
HaXO0XKJICHUS
NEepBOOOPA3HBIX

26

WuTterpain.
['eomeTpuueckuit
CMBICJI UHTCIpaJia

27

Brrancnenue
OIPENIEIIEHHOTO
WHTEeTrpaJia 1o
dbopmyne HeroToHa-
Jleitbumna

28

Brruncnenue
OIPEIEIIEHHOTO




HHTErpaja Io
dhopmyne HeroToHa-
JleliOHMIa

29

IIpumeHeHue
UHTEerpaja s
HaXO0XICHUS
IUTOMIAAEH MIIOCKUX

duryp

https://resh.edu.ru/subject/lesson/4037/start/269550
/

30

IIpumeHeHue
UHTErpana Jyis
HaXO0XACHUS
00BbEMOB
TE€OMETPHYECKUX TEI

31

[Ipumepsl pereHuit
TG depeHIaTbHBIX
YpaBHEHUU

32

[Tpumepsl pemennit
TG hepeHIaTbHBIX
YpaBHEHUU

33

Maremarnueckoe
MOJIETTUPOBAaHUE
pEaJIbHBIX MTPOLIECCOB
C IIOMOILBIO

TG depeHIaTbHBIX
YpaBHEHUU

34

KonTponbnas
pabora:
"ITepBooOpaznas u
uHTerpan”




35

Tpuronomerpuuecku
¢ QyHKIHUH, UX
CBOICTBa U Tpaduku

https://resh.edu.ru/subject/lesson/6111/start/200545
/

36

Tpuronomerpuuecku
e pyHkuu, ux
CBOMCTBA U TpapuKu

37

Tpuronomerpuyecku
e pyHkuu, ux
CBOMCTBA U TpapuKu

https://resh.edu.ru/subject/lesson/3923/start/200607
/

38

Tpuronomerpuyecku
e QyHKIHUH, UX
CBOICTBa U Tpaduku

39

TpuronomeTpuyecku
e QyHKIHUH, UX
CBOICTBa U Tpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YpPaBHEHUU C
MTOMOLUIBIO
TPUTOHOMETPUUYECKOM
OKPYKHOCTH

41

OT10op KOpHEit
TPUTOHOMETPUUECKHX
YpPaBHEHUU C
MTOMOMUIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX




YPaBHEHUH C
MTOMOILBIO
TPUTOHOMETPHUUYECKOMN
OKPYKHOCTH

43

OT10op KOpHEi
TPUTOHOMETPUIECKUX
YpPaBHEHUU C
MTOMOMUIBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/start/200420
/

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemrenne
TPUTOHOMETPUIECKUX
HEPaBEHCTB

47

Pemrenne
TPUTOHOMETPUICCKUX
HEPaBEHCTB

48

KonTposnbnas

pabora: "I'paduxu
TPUTOHOMETPUYECKUX
byHKIHA.
Tpuronomerpuuecku
€ HepaBeHCTBA"

49

OCHOBHEBIE METOJIEI

https://resh.edu.ru/subject/lesson/4731/start/159352




pelieHus
MoKa3aTeIbHBIX
HEPaBEHCTB

I~

50

OCHOBHBIE METOIBI
pelieHus
IMOKAa3aTeNbHBIX
HEPABCHCTB

51

OCHOBHBIE METOIBI
pelieHus
IMOKAa3aTeNbHBIX
HEPABEHCTB

52

OCHOBHEBIE METOJIEI
peleHus
IIOKAa3aTCJIbHBIX
HEPaBEHCTB

53

OCHOBHEBIE METOJIEI
perieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3852/start/199119
/

54

OCHOBHEBIE METOJIEI
pereHus
Jorapu(MUIECKIX
HEPaBEHCTB

55

OCHOBHEBIE METOJIEI
pereHus
JoTapu(PMUIECKUX
HEPABEHCTB

56

OCHOBHEBIE METOJIEI
pereHus




Jorapu(MUIECKIX
HEPaBEHCTB

57

OCHOBHBIE METOIBI
pelieHus
HppaIiOHATEHBIX
HEPABEHCTB

58

OCHOBHEBIE METOJIEI
peleHus
HPppauoOHaIbHBIX
HEPaBEHCTB

59

OCHOBHEBIE METOJIEI
pereHus
HPppauoOHaIbHBIX
HEPaBEHCTB

60

OCHOBHEBIE METOJIEI
pereHus
HUPpAIMOHATBHBIX
HEPaBEHCTB

61

I'paduueckue
METO/IbI pelIeHus
UppalMOHATBHBIX
YpaBHEHUU

62

I'paduueckue
METO/Ibl pelIeHuUs
UppalMOHATIBHBIX
ypaBHEHU

63

I'paduueckue
METO/IbI PEIICHHS
MOKa3aTeNbHBIX




YpaBHEHUU

64

I'paduueckue
MCTObI pCHICHUSA
IIOKa3aTCIIbHbBIX
HEPABEHCTB

65

I'paduueckue
METO/Ibl pelIeHuUs
Jorapu(MUIECKIX
YpaBHEHUU

66

I'paduueckue
METOBI pEIICHUS
JoTapu(PMUIECKUX
HEPABEHCTB

67

I'paduueckue
METOBI pEIICHUS
JoTapu(PMUIECKUX
HEPaBEHCTB

68

I'paduueckue
METO/IbI pelIeHuUs
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
YpaBHEHUU

69

I'paduueckue
METO/Ibl pelIeHuUs
MOKa3aTeIbHbIX U
JoTapu(PMUIECKUX
YpaBHEHUU

70

I'paduueckue
METOBI pEIICHUS




IIOKa3aTCIbHbIX U
JoTapu(PMUIECKUX
HEPaBEHCTB

71

I'paduueckue
MCTObI pCHICHUSA
IIOKa3aTCJIbHbIX U
JoTapu(PMUIECKUX
HEPaBEHCTB

72

KoHnTponbHas
pabora:
"HppannoHaibHbIe,
MoKa3areiabHbIe U
norapumMudecKue
HepaBeHCTBA"

73

KoMruiekcHble yncIa.

AnreOpanueckas u

TPUTOHOMETpHYECKAst

(dhopmbI 3anucu

KOMIIJICKCHOT'O YHucCJia

74

KoMIuiekcHble yncia.

AnreOpanueckas u

TPUTOHOMETpHYECKAsI

(dhopmbI 3anucu

KOMIIJICKCHOT'O YHucCJia

75

Apudmernueckue
OIEpaltH C
KOMITJIEKCHBIMHU
YHCITaMH

https://resh.edu.ru/subject/lesson/4115/start/149105
/

76

Apudmernueckue




OTepaIHH C
KOMILIEKCHBIMHU
YHCIaMU

77

N3o6paxenune
KOMIUIEKCHBIX YHCEN
Ha KOOPJAMHATHOU
MJI0CKOCTH

https://resh.edu.ru/subject/lesson/4103/start/38536/

78

N3o6paxenune
KOMIUIEKCHBIX YHCEN
Ha KOOPJAMHATHOU
IIJIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenu
U3 KOMIIJIEKCHOTO
qucia

https://resh.edu.ru/subject/lesson/4930/start/79039/

80

®opmyna Myaspa.
Kopnu n-o#i crenenu
13 KOMIUIEKCHOT'O
yucia

81

[Ipumenenue
KOMITJICKCHBIX YHCEIT
JUTSL PELICHUS
(bU3HYECKUX U
TrEOMETPHUCCKUX
3ama4y

82

KonTponbnas

pabora:

HK
OMIIJICKCHBIC

yucna"




83

Harypanbnsie u
LeNble Yncia

84

Harypanbnsie u
LeNIble YnCia

85

[Ipumenenue
MPU3HAKOB
JIEITUMOCTH LIEeJTbIX
qucen

86

[Ipumenenue
MIPU3HAKOB
JIEITUMOCTH LIEeJbIX
qucen

87

[Ipumenenue
MIPU3HAKOB
JIEITUMOCTH LIeJTbIX
gucen: HOJl m HOK

88

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
gucen: HOJl m HOK

89

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
YHCEeIl: OCTaTKH 10
MOJZYJIIO

90

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
YHCEeIl: OCTATKH 10




MOJYJIIO

91

[Ipumenenue
MPU3HAKOB
JEIMMOCTH IIEIBIX
YUCEIl: aJITOPUTM
EBxnuna mis
pelIeHus 3a/1a4 B
[EIBIX YHUCIax

92

KoHnTponbHas
pabora: "Teopus
Lenbix yucen"

93

Cucrema u
COBOKYITHOCTh
YPaBHEHUU.
PaBHOCHIBHBIE
CHCTEMBI U CUCTEMBI-
CIICICTBHS

94

Cucrema n
COBOKYITHOCTh
YPaBHEHUU.
PaBHOCHIBHBIE
CHCTEMBI B CUCTEMBI-
CIICICTBHS

95

OCHOBHBIE METO/IbI
pElIeHus! CUCTEM U
COBOKYITHOCTEMN
panroOHaIbHBIX
ypaBHEHU

96

OCHOBHBIE METOIBI




pelicHus CUCTCM U
COBOKYITHOCTEM
MppalMOHATBHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI
pelIeHus! CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
ypaBHEHUI

98

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/]IbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JoTapu(PMUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JoTapu(PMUIECKUX
ypaBHEHUI

101

IIpumeHeHue cucreM
K pPELIECHUIO
MaTeMaTHYeCKHX
3a/a4 U 3a/1a4 u3
pa3IUYHBIX obsacTei




HayKU U peaJIbHOU
KHU3HU,
MHTEPIIpETALNS
ITOJIyYE€HHBIX
pE3yJIbTaTOB

102

IIpumeHeHue cucreM
K PEIICHUIO
MaTEeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IUYHBIX obsacTen
HAyKU U peaJIbHOU
JKU3HH,
UHTEpIIpETALNS
MIOJIy4YE€HHBIX
pE3yJIbTaTOB

103

IIpumeHeHue
HEPABEHCTB K
PELIECHUIO
MaTeMaTUYeCKUX
3a/a4 U 3a/1a4 u3
pa3IUYHBIX obsacTen
HAYKH U peajbHON
KHU3HHU,
UHTEpIIpEeTaLHs
MOJIY4E€HHBIX
pE3yJIbTaTOB

104

KonTposnbnas
pabora: "Cucremsl
palnMOHAIBHEIX,




HppaIliOHATEHBIX
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
ypaBHEHUN"

105

PanmonanbHbie
YpaBHEHUS C
rapaMeTpamu

106

PanmonanbHbIe
HEPABEHCTBA C
rapameTpamu

107

PammonanbHeie
CHCTEMEI C
rnapameTpamu

108

HppaunonaibHbie
ypaBHEHUSI,
HEPaBEHCTBA C
napameTpamu

109

HppaunonaibHbie
CUCTEMBI C
napameTpamu

110

IToxa3arennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
napamMeTpamMmu

111

Iloka3zarenbHbIE
CUCTEMEI C
rnapameTpamu

112

Jlorapudmuaeckue




YpaBHEHHS,
HEpaBEHCTBA C
napameTpamu

113

Jlorapudpmuueckue
CHCTEMBI C
napameTpamu

114

Tpuronomerpuyecku
€ YPaBHEHHUS C
rnapameTpamu

https://resh.edu.ru/subject/lesson/6318/start/200082
/

115

Tpuronomerpuyecku
€ HEpaBEHCTBA C
napameTpamu

https://resh.edu.ru/subject/lesson/4738/start/200420
/

116

TpuronomeTpuyecku
€ CUCTEMBI C
napameTpamu

117

[Toctpoenue u
HCCIICIOBAHUE
MaTeMaTHYCCKUX
MOJIEIEN peaTbHbIX
CUTYyallUi C
ITOMOIIIBIO
YPaBHEHUH C
rnapameTpamu

118

[Toctpoenue u
HCCIE0BAHUE
MaTeMaTHYECKUX
MOZEJIEH peabHBIX
CUTYyaLUi C
IIOMOILBIO CUCTEM




YPaBHEHUH C
napaMeTpamMmu

119

[Toctpoenue u
UCCIIEJOBaHHE
MaTeMaTUYeCKUX
MOZEIIEH peabHBIX
CUTYyallUi C
ITOMOILIBIO CUCTEM
YpPaBHEHUU C
rapameTpamu

120

KoHnTponbHas
pabora: "3amauu ¢
napamerpamu"

121

[ToBTOpEHHUE,
000011IEHNE,
cucTeMaTu3anus
3HaHUM:
"YpaBHenus"

122

[ToBTOpEHHUE,
000011IeHNE,
cucTeMaTu3anus
3HAHUMU:
"YpaBuenus"

123

[ToBTOpEHHUE,
0000111eHNE,
cucTeMaTu3anus
3HaHui: "YpaBHEHUS.
Cucremsl
ypaBHEHUN"




124

[ToBTOpEHHUE,
000011IcHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrna"

125

[ToBTOpEHHUE,
000011IcHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrna"

126

[ToBTOpEHHUE,
000011IcHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrna"

127

[ToBTOpEHHUE,
000011IcHNE,
CHCTEeMaTH3aIs
3HAHUM:
"I[IpousBoaHas u e€
npuMeHeHue"

128

[ToBTOpEHUE,
000011IcHHE,
CUCTEeMaTH3alus
3HAHUM:
"IIponsBonHas u e€
npuMeHeHue"

129

[ToBTOpEHUE,
000011IcHNE,




cucreMaTrmni3anusia
3HAHUI:
"I[IpousBoaHas u e€
npuMeHeHue"

130

[ToBTOpEHHUE,
0000111eHNE,
cucTeMaTu3anus
3HaHuii: "MHTEerpan u
€ro npuMeHeHue"

131

[ToBTOpEHHUE,
000011IEHNE,
CHCTEeMaTH3aIs
3HaHuil: "OyHkuun"

132

[ToBTOpEHHUE,
000011IEHNE,
CHCTEMAaTHU3aLHs
3HaHuil: "OyHkuun"

133

[ToBTOpEHHUE,
000011IeHNE,
CHCTEMAaTHU3alHs
3HaHui: "Oynkun"

134

Hrorosas
KOHTpOJIbHAast paboTa

135

Hrorosas
KOHTpPOJIbHAs paboTa

136

[ToBTOpEHHE,
0000111eHNE,
CHCTEeMAaTH3alIHs
3HaHUH




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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