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HHOACHUTEJIBHASA 3AIINCKA

Y4eOnbiii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a» SBISETCS
OIHMM W3 Hambojee 3HAYMMBIX B IpPOrpamMMe CPEeIHEro oO0Iero oOpa3oBaHWUS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3YYEHHS] BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE W a0CTPAKTHOE MBINIJICHUE 00YyJaronuXxcsi Ha ypOBHE, HEOOXOAMMOM
JUIS OCBOEHUSI UHPOPMATUKH, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHUX
JUCUUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OopMyIupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eCcKoi opme.

VYueOHbIil Kypc anreOpbl M Hayajl MaTeMaTHYECKOrOo aHajdu3a 3aKjiaJbIBacT
OCHOBY i1 YCIEIIHOIO OBJIQJIHUs] 3aKOHaMu (DU3UKH, XHUMHUH, OHOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TCHJICHIIUMA pa3BUTHS YIKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOIb30BaTh UX JUIs JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XW3HU. B TO X BpeMs OBliaJicHHME aOCTPaKTHBIMH M JIOTUYECKU
CTPOTUMH KOHCTPYKUMSIMU aireOpbl M MaTEMAaTHYECKOrO aHaliu3a pa3BUBaET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPKIACHUSA C MOMOUIIBI0O MHAYKIMU U PACCYKIATh JEIYKTHBHO, UCIOJIb30BAThH
000011IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJIOTHIO, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone msyuenus ydeOHOro Kypca «Airedpa ¥ Hayaia MaTEMaTHYECKOTO
aHanu3a» OOydYarolMecsl MOJYyYaroT HOBBIM ONBIT PEHICHUs MPUKIAIHBIX 3a/aad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUSI MaTEMaTUUYECKUX MOJEJIEH pealibHbIX CUTYyallui,
WHTEPNpPETAlMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MOPHUPOAE, HAYKE M HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHbIil Kypc 007afaeT 3HAUYMTEIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHMs, TaK M dYepe3 Crenuduxky ydeOHOM
NEeSATEebHOCTH, TPEOYIOMeH MPOJAOIKUTEIBHOW KOHIIGHTpPAIlMd BHUMAHUSA,
CaMOCTOSITEJIbBHOCTH, aKKypaTHOCTH UM  OTBETCTBEHHOCTH 3a IIOJYYEHHbBIN
pe3yJibTarT.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaIN3a JCKUT JeATeIbHOCTHBINA TPUHITUI O0yUCHHUS.

B crpyktype yueOHOro kKkypca «Anrebpa W Hadaja MaTEeMaTUYE€CKOTO
aHaJM3a» BbIJCIICHBI CIEAYIOLINE COAEPKATEIbHO-METOIMYECKHE TMHUU: «Yucia
U BbruucieHus», «OyHknuu u rpadukn», « YpaBHEHUsI U HEpaBeHCTBa», «Hauaa
MaTEMaTUYECKOro aHaiamsa», «MHOoXecTBa U JIOTMKa». Bce OCHOBHbIE



CoJlepKaTeIbHO-METOIMUECKUE JIMHUM H3Y4aloTCs Ha MPOTSHKEHUM JIBYX JIET
o0yuyeHHUsI Ha YpPOBHE cCpeaHero oOIiiero oOpa3oBaHMs, €CTECTBEHHO OIOJHSA
ApyT Ipyra U MOCTEINEHHO HACHIIAsCh HOBHIMH TeMaMH U paszzenaMu. J[aHHBIHI
y4eOHBI KypcC SBJSICTCS HMHTETPATUBHBIM, TOCKOJIBKY OOBEAMHAET B cebe
coliepKaHUE HECKOJbKMX MAaTeMaTHUYeCKUX JHUCIMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUN aHaIW3, TEOPUS MHOMXECTB, MaTeMaTU4yecKas
noruka u apyrue. I[lo mepe Toro kak oOydarommecs OBIAJEBAlOT BCE Ooee
[IUPOKUM MATEeMAaTUYECKUM ammapaToM, y HUX MOCIEAOBATEIbHO (HOPMUPYETCS U
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MATEMAaTHYECKYyI0 MOJENb pealbHOU
CUTYaIlMH, PUMEHSTh 3HAHUS, MTOJTYYEHHBIE MPU U3YyYEHUU y4eOHOro Kypca, JJis
pEICHUs] CaMOCTOSATEIBHO CPOPMYIMPOBAHHON MaTeMaTHUECKOM 3a/1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKass TUHUS «UHClia U BBIYUCICHUS» 3aBepIIacT
(dbopMupoBaHrE HABHIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uero
oOpazoBanusi oco0oe BHHUMaHHE yxaenserca (GOPMHPOBAHUIO  HABBIKOB
paIoOHaIbHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S MCIIONB30BAHUE PA3IAIHBIX
dopM 3amucu ymcna, yMEHHUE JAeNaTh NPUKHUIKY, BBINOIHATH MNPUOIMKEHHbIE
BBIYHCIICHHSI, OIICHUBATh UYHCJIOBBIC BBIPAKCHUS, pabOTaTh ¢ MaTEeMaTHYCCKUMHU
KOHCTAHTaMHU. 3HAaKOMble OOYYaIOIIMMCS MHOXKECTBA HATypPalbHBIX, IEJbIX,
pallMOHAIBHBIX U JCHCTBUTEIBHBIX  YHCENl  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX YHCel. B KaxJaoM U3 O3THUX MHOXECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHBIE €My chenuduyecKkue 3agaud M OMNEepaluu: JeJICHHe Haleno,
OTEpUpPOBAaHUE OCTaTKAaMU Ha MHOXKECTBE IIENBIX YHCEN, O0COOble CBOWCTBA
pPaIMOHABHBIX U UPPAIMOHAIBHBIX YKCEN, apu(METHYECKUE OIepaIuu, a TaKKe
U3BJICUEHNE KOPHSI HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUJICKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY pPaCIIMPEHUIO KpPyra HCIOJB3YEeMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HUX TPUMEHCHHSI JUISl PEIICHUS Pa3IudYHBIX 3a7ad
dbopMupyeTcsi TpencTaBlIeHue O €AMHCTBE MaTEMAaTUKH KaK HAyKH W €€ pOoJH B
IOCTPOEHUHU MOJIEJEeH peanbHOro MHUpa, HIMPOKO MCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3aIIHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKECHUH BCETO
o0yuyeHHsI Ha YpOBHE CpPEJHEro oOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOydaroluecss OBJAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHHUS
paAIMOHAIBHBIX, HWPPANMOHAIBHBIX, TOKA3aTEeNbHBIX, JOTAPUPMUUYECKUX W
TPUTOHOMETPUUYECKNX YPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TaKxke 3ajad,
cofiepkammx mapameTpbl. llomydeHHBIE yMEHHS HIMPOKO HCIHOJB3YIOTCS TPHU
UCCIICTOBaHNH (DYHKIIMA C ITOMOIIBIO IMPOU3BOIHOM, IPH PEIICHUH TTPHUKIIATHBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHUE HAMOOJbIINX U HAMMEHbIINX 3HAYECHUN (YHKIHUU.
JlanHasi comeprkatenbHasi IMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBITIONHATH  pacu€Thl 1o  Qopmynam, MpeoOpa3oBaHHUS  PallMOHANBHBIX,
MPPALMOHAJIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHUU,
colepKallluX CTeneHu U Jjorapudmel. braromaps uzydeHuro anreOpandeckoro
MaTepualia IPOUCXOJUT  JaJibHEWIlee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOydYaroluxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuid, paboOTBl €  CHMBOJBHBIMU  (oOpMamMH,  MPEACTaBICHUSA
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHUJEC PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraet d3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKU.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpapuKW» TECHO
MEepervieTaeTcsl ¢ APYTHMMH JIMHUSAMU y4eOHOTrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEN0BATEIBLHOCTh N3yUeHUsl MaTepruaia. M3ydyeHne cTeneHHOM,
[OKa3aTeJNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (YHKIIHM, UX CBOMCTB
U rpauKoB, UCIOJIb30BAaHUE (PYHKUMH N7l pelIeHus 3a/ay U3 JPYrux y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HHU TECHO CBA3AHO KaK C MaTEMAaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YypaBHEHUW W HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHUE
ynensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEKIY
Pa3IUYHBIMM BEJIMYMHAMH, HCCIIEIOBATh TOJy4YCHHbIC (YHKIUHU, CTPOUTH UX
rpaduku. MaTtepuan 3TON colepKaTeIbHOW JIMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXAYy BEJIMYMHAMH B
paznuyHOi (opMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero m3ydenwue
CHOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTU K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHasi JuHus «Haudana mareMaTMuecKoro aHaiau3a» I03BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX HOSIBJISETCS BO3MOXHOCTb CTPOMTH
rpa@uKyd  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh WX HauOOJbIINE W HAWMEHbIINE
3HAYCHUS, BBIYUCIATH TUIOMAAN (QUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpEHMsI TpolieccoB. JlaHHas cojep)kaTelibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIed peaJbHbIX CHUTYallHid,
NO3BOJISIET HAXOJUTh HAWIydlllee peUuleHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTe€MaTHUYECKOIO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMAIBHO-TIOTUYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW paCHoO3HABATH MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TeXHHUKE M HUcKyccTBe. OOydaronimecs: y3HaroT O



BBIJIAIOIINXCS pe3yJbTaraX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxaTeabHO-MeToAMYecKas JTMHUS «MHOXeCTBa U JIOTUKa» BKIIIOYAET B
ce0si dJIEeMEHThl TEOPUHM MHOXKECTB W MaTeMaTHYECKOM JIOTMKH. TeopeTuko-
MHOKECTBEHHBIC TIPEICTABIICHUS MMPOHU3BIBAIOT BECh KyPC MIKOJLHON MaTEMATHKH
W TIpeAJiaraloT HauOoJIee YHUBEPCATbHBIM S3BIK, OOBECIUHSIONINN BCE Pa3Ieibl
MaTeMaTUKu ¥ €€ TMPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydYaromemycss TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMAaTHUKH W HMCTOJIL30BAaTh €r0 I BHIPAKECHUS CBOUX MBICIICH.
JlpyrumM BaXXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHUW U CIIEJOBAaHUE OIPEIACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MAaTEMaTUYECKON JIOTUKH CIHOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIIICHUS
00y4Jaromuxcsi, TO3BOJISIET UM CTPOUTH CBOU PACCYKIICHHSI HA OCHOBE JIOTHYECKHUX
npaBuj, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «Anrebpa W Hayala MaTEMaTUYECKOTO aHau3a»
PUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJEIEH pealbHBIX
CUTyaIllMiii, WCCIEAOBAHHUSA JTHX MOJENeHd C TIOMOIIBI0 ammmapara anreOpsl U
MaTeMaTHYeCKOT0 aHalli3a, WHTEPIIPETAlMH TIOJYYCHHBIX pe3yabTaToB. Takue
3aJlaHusl BIUIETEHBI B KAXK/IBIN U3 Pa3/ieNIOB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepUal
y4eOHOTO Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  PEAbHBIX  NPAKTHYECKUX  3a7ad  oOydJaroniuecss  pa3BUBAIOT
HaOMIOAATCIBHOCTh, YMCHHE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOIb30BaTh  aHAJIOTHI0, 0000IaTh MW  KOHKPETHU3HPOBATH  MPOOJIEMY.
HestenpbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHS TMPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa v Hayana
MaTeMaTUYECKOrO aHAIU3ay.

Ha wu3yueHune yueOHOro Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanm3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 JacoB (4 yaca B HEICIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yuciia ¥ BBIYHCICHUSA
PanmonaneHele uncna. OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, MPOLIEHTHI,
OecKOHEeUHble nepuoaudeckue apoodu. Ilpumenenue npobei U MpOLEHTOB i
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUN U PEATIbHOW KU3HMU.

JlerictBuTenpHble yucna. PanuoHanbHblE W UPPANMOHAIBHBIE  YHCIIA.
ApudmeTrnueckue  omepanud ¢ JCUCTBUTENBHBIMH  YHCIaMd.  Moayib
JNEUCTBUTEIBLHOTO YHMCIIa U €ro cBoMcTBA. [IpuOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKpPYTJICHHUs, IPUKUKA U OLICHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosb3oBanue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTENBHBIX YUCEN JIs PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C panuMOHAIBHBIM TIOKa3aTrelleM W €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CsoiictBa jorapudma. JlecsTUuHble U HaTypaibHbIC
JoTapu(pMBbl.

CuHycC, KOCHHYC, TAHI€HC, KOTAH€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXIECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHMSA-CIeACTBUs. HepaBeHCTBO,
pelLIeHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHHSI LIETbIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOTrOYJICHb OT OJHOW MNEpPEeMEHHOW. JleleHnue MHOrodjieHa Ha
MHOTOWIEH C oOcTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
ko3 urmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BHIPAKEHUH, COIEPIKALUX CTETIEHH M KOPHHU.

HppanmonanpHbie YPaBHEHHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIBHBIX YPaBHEHUI.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BhIpaKEHUN, COAEPIKAIINX JTOTAPHU(PMBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMHUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BbhIpaKeHU. Pellienne TpuroHoMeTpuuecKiux ypaBHEHUH.



Pemienne cucrem JIMHENMHBIX ypaBHEHUW. Marpuia CHUCTEMbI JIMHEHMHBIX
ypaBHeHUH. Ornpenenurenb MaTpPUIbl 2X2, €ro TEOMETPUYECKUUA CMBICT U
CBOMCTBA, BBIUMCICHUE €r0 3HAYCHHsI, TPUMEHEHUE OINPEACIIUTENS sl pEeIIeHUs
CHUCTEMBI JIMHEMHBIX YypaBHEHWU. PemeHrne mnpukinagHeX 3aJad € MNOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMWIl. lccienoBaHne TMOCTPOCHHOW MOJENU €
MIOMOIIBIO MaTPHI] U ONPEICITUTEIIECH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH peanbHON CHTyallMH C MOMOUIBIO
YpPaBHEHHI U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 337a4 W 3a/Ja4 M3 pas3IMyHbIX 00JacTel HaAyKu M pealbHOU
AKU3HU.

DyHKUMH U TPAPUKH

@yHkius, crnocoObl 3agaHus (QyHKuuU. B3auMHO o0O0paTHble (QYHKIUU.
Kommnosumus  ¢ynkiuit. 'paduk  QyHkImu. DneMeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB QyHKIIHMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 Heu€THbIe pyHKUMU. [lepuognueckue
¢bysakuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIIMM. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnbiee 1 HauMeHbIee 3Ha4eHUsT PYHKIIUUA Ha TPOMEXKYTKE.

Jluneiinasi, kBajgpaTU4yHasi U JAPOOHO-IIMHEHHAs (PYHKUHMH. DJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

Crenennast QyHKIMS ¢ HATypaJdbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHH Kak (GYHKIUU OOpaTHOU
CTEIIEHU C HaTYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jorapudmuueckass (yHKIHHU, WX CBOMCTBA U TpaduKH.
Hcnons3zoBanue rpadukoB QyHKIUHN 17151 peIEHUs] yPaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pEAIbHBIX MPOLECCAX U SBJICHUSIX.
['paduixu peanbHBIX 3aBUCUMOCTEI.

Hauana maTeMaTH4eCcKOro aHaIu3a

ITociaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs ITOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTUYECKOU WHTyKIIH. MOHOTOHHBIE u OTpaHUYCHHbIC
MIOCJIEIOBATENbHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHalM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpuUecKas rnporpeccuu. beckoHeuHo yObIBaroIast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccui. JINHENHbBIN U SKCIIOHEHIMAIbHBINA pocT. Hucio e. Dopmyiia CI0KHBIX
npoueHToB. Mcnons3oBaHWE MpPOrpeccMy Uil  PEIICHHs peajbHbIX — 3a4ad
IPUKJIAJHOTO XapakKTepa.



HenpepeiBHble (QyHKIMM W HMX cBoWcTBa. TOUkM pa3pbiBa. ACHUMHOTOTHI
rpaduxoB ¢ynkiuii. CBoicTBa (PyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pELIeHUs HEepaBeHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GYHKIMI 7151 pereHus 3a1a4.

[lepBas u BTOpas npousBoaHbie PyHkunu. OnpeneneHue, TeOMETPUIECKUN U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBomHble  »nmemeHTapHbIX  (QyHKuuMid.  IIpomsBomHas  cymMbl,
MIPOM3BEICHNUS, YACTHOTO M KOMITO3UITUHU (PYHKITUI.

MHo:kecTBa H JIOTHKA

MHoOXxecTBO, omnepaunu HaJ MHOXECTBAMH M HX CBOWCTBA. [lmarpammsbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUS PEAJbHBIX IPOLECCOB M SBICHWI, IIPU PEUICHUH 3adad U3 APYTrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KIIACC

Yucaa 1 BIYUCTICHUSA

HatypaneHbie u nensle yucna. [I[puMeHeHre NPU3HAKOB JEIMMOCTH LIEIBIX
yrces, HauOonbIuid oOmuii aenutend (manee — HOJI) um HamMmeHbIiee oO1iee
kpatHoe (manee — HOK), octaTtkoB no Mofayito, anroputMma EBknnia s pereHus
3a/1a4 B LENBIX YACIIAX.

Kommnekcuble uuncna. AnreOpaudeckas W TpPUTOHOMETpUYecKass (HOpPMbI
3aliCHU KOMIUIEKCHOTO 4Hcia. Apu@MeThyecKkue ornepanuu ¢ KOMIUIEKCHBIMU
yucnamMu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM TMJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHrn W3 KOMIUIEKCHOTO 4ucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CrucreMa M COBOKYNIHOCTh YPAaBHEHUI W HEPaBEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHX  YpaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJBI ~ PELICHHs] TOKa3aTeNbHBIX U  JIorapu(pMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEUICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEILIECHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
MPPaALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHNUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.



[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTEeMaTHYECKUX 3a/lad U 3a/ad U3 Pa3lu4HbIX o0JacTeld HayKd W pPeaJbHOU
KU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKIUM U rPpapuKu

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJAUHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKIINHN, UX CBOMCTBA U TpadUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHHS 3a7a4 C TapaMeTPAMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEHN, KOTOPbIE BO3HHMKAIOT MPHU PEIIECHUHU 3aad U3 JAPYTUX y4eOHBIX
IPEAMETOB U PEANIBHON KU3HH.

Hayana maTeMaTH4eCKOIro aHAIM3a

[TpuMmeHeHre POU3BOHON K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxoxaeHue  HauOOJbIIEr0 W HAaWMEHBIIErO0  3HAYEHUU
HENpPEepbIBHON (QYHKIIMH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEUIeHUs B
OPUKJIAJHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHMs Ipolecca,
3aJ1aHHOTO (POPMYJIIOH WK TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs epBOOOPaA3HbIX.

WNurterpain. I'eomerpuueckui CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hororona-JleiOuuna.

[IpumeHeHne wHTErpana A HAXOXKIEHUs IUIOMAAel IUIOCKUX (GuUryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaremaTtuyeckoe
MOJEIIMPOBAHUE pEalbHBIX IMPOLIECCOB C TNOMOIIBID AuddepeHurnanTbHbIX
YpaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIMTAHNS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IlecTBa,  NPEICTaBICHHUE O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBIICHHMH,
NpoNEAYp TpPakIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIMUSAMHA U Ha3HAYCHHUEM;

2) IaTPHUOTHYECKOT0 BOCIIMTAHHUSI:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXKTAHCKON HMIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUSI, dTUUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUUW HayKH U JeATCIIbHOCThIO YYEHOTO, OCO3HaHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3¢TETHYECKOI0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, pEHIeHUH, pacCy ACHUN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIIMTAHHUS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUU U
OTIIbIXa, peryisipHas (pu3ndeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasiuuHbIM  chepaM  MPOdEeCCHOHAIIBHOM  ESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TMPUJIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccuu W pPealn30BBIBATh COOCTBEHHBIE >KM3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHIO U
caMo00pa30BaHUI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PELICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKOM KYyJIbTYypbl, TOHMMAaHHUE BIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIIBHON
Cpelibl, 0CO3HaHUE MI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITUS
HAa TMPUMEHEHHE MAaTEeMAaTHUYeCKHX 3HAHMM JUIsl penieHus 3ajgad B 00JacTu
OKpYXalollled Cpepl, IUIAHUPOBAHUE IIOCTYIKOB M OLIEHKM HX BO3MOYKHBIX
MTOCJIEJICTBUI JJIs1 OKPY KarOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHON  MpakTHUKW, [OHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKON AEesTENbHOCTH, STAlOB €€
pa3BUTHS M 3HAYMMOCTH IS pa3BUTUS UMBUIIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKd W MAaT€MaTU4YeCKOW KYJIbTypOM KaK CpEJCTBOM IO3HAaHUSA MHpA,
TOTOBHOCTh OCYILECTBIIATH IPOECKTHYIO U HCCIEI0BATEIbCKYIO JIESTEIBHOCTD
WHJVBHUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHBbIE NeHCTBUA

ba3oBble 1ornyecKkue 1eicTBUA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHUYECKHX
OOBEKTOB, TMOHATUN, OTHOUIEHHH MEXIy HNOHATUAMH, (DOPMYIUPOBATH
OTIpe/ieNICHUs TMOHATHUH, YCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMs 1J1s1 0000IIEHHS U CPABHEHM I, KPUTEPUHU ITPOBOJIMMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (opMylIupoBaTh M  OPeoOpa3oBbIBATh  CYXKACHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONECHUSAX U YTBEPXKACHUSX, MpeularaTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTIO), BEICTPAUBATh ApPIYMEHTALIUIO, TPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBIOMpATh CHOCOO pelieHus y4yeOHOM 3agaun (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEUIeHMs, BbIOMpaTh  HamOojee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



basoBble uccienoBarebCKue 1eUCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT TMO3HAHUS,
dbopMynHpoBaTh  BOMPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHU, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBEACHHOTO  HAOJIOJCHHS, HWCCICAOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TAaKXKe BBIJIBUTATh
IPETOI0XKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1auH;

BBEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh U HWHTEPIPETUPOBATh WH(OPMAIUIO PA3IUYHBIX BUIOB U
dbop™m npeacTaBICHUS;

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEJACTABIATh, €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH IpapruecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIe 1eiiCTBUA

O01mennue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
easiMu OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, aBaTh MOSACHEHUs MO XOAYy PELICHUS 3a7auH,
KOMMEHTUPOBATH IOJIYy4YECHHBIA pE3yJIbTaT;

B Xoj€ 00CYXXIIeHHUsl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoi 3ajaydd, BBICKA3bIBATh HJIEW, HALEJICHHBIE HA TIOMCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXIEHHA C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
auanora, oOHapy>KUBaTh Pa3IMYMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (Qopme
(bopMyTUpOBATh pa3HOTIACHS, CBOM BO3PAXKCHHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4U, SKCIIEPUMEHTA, UCCIIEIOBAHMUS,
POEKTa, CaMOCTOATENbHO BbIOMpaTh (opMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTali U 0OCOOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHBIC YHHBepPCAJIbHbIE y4eOHbIe AeliCTBUS



Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh COCOO pEelIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIUOHATbHbIN HHTEJIEKT:

BIAJE€Th HABBIKAMHM  TO3HABATENbHON  pedieKkcud Kak  OCO3HaHUS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yibTaTa peleHUs
MaTEMaTUYECKON 3aJa4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH IPUINHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTAaTOB JIEITEIHbHOCTH, HAXOJAUTh OIINOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYAIbHON
paboThl mMpU pEHIeHUMH YYEOHBIX 3ajady, TMPUHUMATH 1E€Jb COBMECTHOM
JeSTEeILHOCTH, TJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pabOThI, paclpeieisTh
BUIbI PabOT, JOTrOBapUBATLCA, OOCYXKJaTh MPOIECC W PE3yabTaT padoTHI,
0000111aTh MHCHHS HECKOJIBKUX JTIOMICH;

y4acTBOBaTh B IPyNIOBbIX (hopmax paboThl (00CyxneHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBINIOJHATH CBOK YacTb pabOThl U
KOOPAWHUPOBATh CBOU JCHUCTBUS C JIPYTMMHU YJICHAMH KOMAaH/IbI, OILICHUBAThH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce oOydaroumuicsi MOTYYUT CIEAYIOIIUE
peAMETHbIE PEe3ybTaThl MO OTHAEIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIN3a:

Yucii1a ¥ BIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHSITHSIMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoandecKasl JpoOb, TNPOILEHThI, HPPaAIUOHATIBHOE YHUCIO0, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JpOoOM W TPOLEHTHI JUISI PEIICHUS TPHUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peabHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIUMCICHUS, TPABUJIA OKPYTIICHUS, MPUKUIKY U
OILIEHKY PE3yJIbTaTa BbIUYNCIICHHUI;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJbIM IIO0Ka3aTeleM,
MCIIOJIb30BATh MOAXOAILYI0 (POPMY 3alHCU IEHCTBUTENBHBIX YHCEN ISl PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX;

cBOOOJHO OTNEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpaIbHOU
CTENEHH;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO ONEpUPOBATH TMOHATUSAMU: JIOTApU(PM YUCHIA, JECATUYHBIE U
HaTypaJIbHbIE JOTapuPMBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YHUCJIOBOIO apryMEHTa;

OIlIEpUPOBATh MOHATHAMM: APKCHUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHITUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3IUYHblE METOAbl PEHICHUS PALHMOHAJIBHBIX U JIpOOHO-
pPAalMOHAIBHBIX ypaBHEHUH, IPUMEHATH METOJ WHTEPBAIOB [UISl PEIICHHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJIHOM NEPEMEHHOM,
MHOTOWIEH C UEeIbIMH KO3((PUUUEeHTaMU, KOPHM MHOIOYJI€Ha, IMPUMEHATH
JIeJIeHHEe MHOTOWIEHAa Ha MHOTO4JIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pELIeHUs 3a/]1a4;

CBOOOZIHO ONEpUPOBAaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHH,
MaTpuIla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompeneiauTess 2 X 2 sl BBIUMCIEHUS €ro 3HAYCHUS,
MPUMEHATh ONPENEIUTENH [JIsl PELIEHUsS CHUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJIEJIMPOBATh PEAJIbHbIE CUTyalluu C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEI0OBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U OIPENEIHUTENEH,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMH [UJIsi MpeoOpa3oBaHUs
BBIPAKCHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BRIPAXKEHUN, COJIEPIKAINX CTEIICHH C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMUUECKUX BbIPAXKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSMHU: HPpPALMOHANbHBIE, MOKAa3aTEIbHbIE U
JorapupMUUECKUe YpaBHEHUS, HAXOIUTh UX PEIICHHUS C TOMOIIbIO0 PAaBHOCHUIIBHBIX
MEPEXO0B WJIA OCYILECTBIISAA POBEPKY KOPHEH;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbl JUIsl MpeoOpa3oBaHMUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OpUMEHATh  HeoOxoaumble  (OPMYJbl Il PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJICJIUPOBATh pEalbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIpKEHUS, ypaBHEHHUS, HEPaBEHCTBA IO YCJIOBHUIO 3a/ayd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TPAPUKH:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (QPYHKIHMS, CIIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO OOpaTHbie (GYHKIUH, KoMOo3umus (yHkuud, rpaduxk QyHKIMH,
BBINOJIHATH 3JIEMEHTApHBIE ITPe0Opa3oBanus rpauKoB QPyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUN PYHKUMH, HYJIU PYHKINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSAMH: 4UYETHBIE H HEUETHBIC (DyHKIHUH,
nepuoandeckre QyHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (yHKUMH, HauOOJblllee M HAaUMEHblIee 3HayeHHe (QYHKIUU Ha
POMEKYTKE;

cBOOOHO ONEPUPOBATh MOHATUAMHU: CTENEHHAs (YHKIMS C HATypajJbHBIM U
HEeNbIM TOoKa3zarenaeM, TpaduK CTENeHHOW (YHKIMH C HATypalIbHBIM W ILEJIBIM
nokasarenieM, rpaduk KOpHsS N-Od CTemeHW Kak (yHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUPOBaTh TOHATUAMU: JIMHEHHAas, KBaJpaTU4Has MU JPOOHO-TUHEHHas
(YHKITMH, BRITIOTHATH JIEMEHTAPHOE UCCIIE0OBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOJHO OMEpPUPOBATh MOHATHIMH: IOKa3aTelbHas M JorapudmMuyecKas
GbyHKIIMK, WX CBOWCTBA U TrpaduKH, UCIOIL30BATh MX TpapUKU IJsl PEIICHHUS
YPaBHEHHU;

CBOOOJIHO OMEpUPOBATH TOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITUI YUCIIOBOTO apryMEHTa;

UCTIONB30BaTh Trpaduku  (YyHKIUHA Ui HCCIEAOBAHUSA TMPOIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a71a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
’KU3HH, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauyana MaTemaTH4ecKOro aHajmsa:

cBOOOJIHO ONEpUPOBATH TOHATUAMHU: apudMeThuecKkas M TeoMeTpHuYecKas
mporpeccusi, 06CKOHEUHO yOBIBArOIasi TeOMETPUYECKasi POTPecCHsi, TMHEHHBIA U
HKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHNE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIICHUs peabHbIX 3a/lad MPUKIATHOTO
Xapakrepa;



CBOOO/IHO ONEpUPOBATH MOHATUSIMU: TIOCIEN0BATENBHOCTD, CIIOCOOBI 3aJaHUs
IIOCJEA0BATEIbHOCTE, MOHOTOHHBIE M OTPAaHWYEHHBIE IIOCIJIEIOBATENBHOCTH,
IIOHMMATh OCHOBBI 3apOXKJICHHS MAaTeMaTUYECKOrO0 aHajly3a Kak aHaau3a
OCCKOHEYHO MAJIBIX;

CBOOOZIHO OMEpPHPOBaTh TMOHSATUSMHU: HEMPEPBIBHbIE (PYHKIHMHU, TOYKU
pa3pbiBa rpaduka QyHKIMHA, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENPEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (QYHKIIUM JUIs pelIeHus 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpPas IPOU3BOJIHBIE
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUS, YaCTHOIO U KOMIIO3ULUU
IBYX (QYHKIUH, 3HaTh IPOU3BOJIHBIEC FIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MYECKHUI CMBICT MPOU3BOJHOM AJis
peleHns 3aad.

MHoskecTBa H JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllIaparT JJisl ONMCAHUS PEATbHBIX
MIPOLIECCOB U SABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yU4E€OHBIX MIPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OINPEIEICHUE, TEOpEMa, YpaBHEHHE-
CJIEJICTBUE, CBOICTBO MaTeMaTHYeCKOro 00beKTa, JOKa3aTeabCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaromuiicsi MOJYYHUT CIEAYIOUIUE
MpEeAMETHBIE PE3YNbTAThl MO OTIAEIBHBIM TEMaM pabouell MporpamMMmbl y4eOHOIrO
Kypca «Anredpa 1 Hayalla MaTeMAaTUYECKOr0 aHaIU3ay:

Yucsia ¥ BHIYHCICHHUA:

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: HATypajJbHOE M II€JI0€ YHCIIO,
MHOKECTBA HATYPaJbHBIX W LEJBIX YUCEJ, WCHOJb30BATh NPU3HAKU JIEJIIMMOCTH
uenbix yucen, HOJA n HOK HatypanbHBIX yncen IS peleHus 3a1a4, IPUMEHATh
anroput™ EBximmaa;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJIO, 3alKiChIBATh
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEJCTaBIATh KOMIUIEKCHBIE YMCia B ajreOpanyeckoil u
TPUTOHOMETPUUECKON (pOpMeE, BBIMOIHATH apu(PMETHUECKUE onepaluid ¢ HUIMU U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTelIbHbIE U
jJorapuMHUUECKUe HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  I[OMOIIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISITh OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHS;

CBOOOJTHO OMEpUpPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOPMYINBI  JJIi  PEIICHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPHYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palroHaIbHbIE, UPpalMOHAIIBHBIE, IIOKa3aTeNbHbIE,
gorapu(MUUECKH€ W  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPaBEHCTBA,
COZIepIKallle MOYJIM U IapaMeTphl;

IPUMEHATH TpauyecKue METOMbI sl PEIICHUs] YpaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4y ¢ mapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyalldd Ha A3BIKE aireOpbl, COCTaBIATH
BBIPDQXKEHHUsI, YPABHEHHUS, HEPABEHCTBA M MX CHCTEMBI IIO YCIIOBHIO 3aJayH,
UCCJIE0BAaTh IOCTPOCHHBIE MOJENM C UCIHOJIb30BAaHUEM anmapara ajareOpsl,
UHTEPIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

DOyHKUMHU U TPAPUKH:

CTpOUTH TpadUKU KOMIOZUIIMA (PYHKIIMH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOMTb TIEOMETPUYECKHE 00pa3bl YypaBHEHHMH U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOZIHO  ONEpPUPOBaTH TMOHATUAMH: TpaQUKU  TPUTOHOMETPUUYECKUX
ynKumi;

OPUMEHITh (QYHKIUU s MOJEIUPOBAHUS M UCCIEIOBAHUS PeaIbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajusa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEIOBaHUS (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAUMEHbIIEE 3HAaUeHUs] (PYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

UCITOJIB30BaTh MPOU3BOJHYIO Il HAXOXACHUS HAWIYYIIEro pELICHHS B
OPUKIAIHBIX, B TOM 4YHUCJE COLHMAIBHO-DKOHOMHYECKHX, 3ajadax, I
OMpeNeNeHus CKOPOCTHM M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opmyaol wiu
rpaduxom;



CBOOO/IHO  ONEpPHPOBaTH IOHATUSMH: IEPBOOOpa3Has, ONpPEaeIEHHbIH
UHTETPaj, HAXOIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIUA W BBIYHCIATH
uHTerpan no gopmysne Herotona-JleitOnuna;

HAXOJIUTh TUIOMIA/IN TUIOCKUX (UTYp U OOBEMBI TEJ C MOMOIIBI0 WHTETpaa,;

UMETh TPEACTABICHHE O MaTeMaTHYEeCKOM MOJICIMPOBAHUU HA TpUMEpE
cocTaBiieHus MU PepeHINATBHBIX YPaBHCHUIA;

pemarb MpUKIaIHbIe 33/1a4d, B TOM YHCJIE COIMATbHO-)KOHOMUYECKOTO H
(u3ruecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3esoB U TeM DileKTpoHHbIe (HudpoBbIe)
Konrpoasubie | Ilpakrnuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypChl
padoThI padoThI
MHOXeCTBO JICHCTBUTEIBHBIX YHCEIL. https://resh.edu.ru/subject/51/10/
1 MHorounensl. PaiinoHanbHbIE ypaBHEHUS 24 1
u HepaBeHcTBa. CUCTEMBI TMHEWHBIX
YpaBHEHHI
) ®ynkuuu u rpaduku. CTeneHHas 12 1 https://resh.edu.ru/subject/51/10/
(GyHKLHUS C LIETbIM IT0Ka3aTelleM
3 Apudmerndeckuii KOpeHb N-0ii CTETICHH. 15 1 https://resh.edu.ru/subject/51/10/
HppaumonanbHble ypaBHEHUS
4 [Toka3zarenbHas GpyHkius. [lokazarenbHbIe 10 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
5 Jlorapumuueckas GyHKITHSL. 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUs
5 TpuroHoMeTprUECKIe BEIPOKSHUS U 27 1 https://resh.edu.ru/subject/51/10/
YpaBHEHHUS
7 TTOCI e IOBATETBHOCTH H IPOTPECCHH 10 1 https://resh.edu.ru/subject/51/10/
8 Henpepsisabie dynkim. [Ipon3eomas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpeHME, 0600IICHHE, 5 ) https://resh.edu.ru/subject/51/10/
CHUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO HACOB 10 136 10 0
[TPOIT'PAMME




11 KJIACC

Koaun4yecTBO 4acos

Ne HaumeHnoBaHue pa3iesioB 1 TeM DuieKTpoHHbIe (UG poBHIE)
Kontpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 HUccnenosanue QyHKIU ¢ TOMOIIBIO 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOJHOM
2 TeprooGpasHas 1 HHTErpal 12 1 https://resh.edu.ru/subject/51/11/
3 I'paduky TPUTOHOMETPUYUECKHUX (DYHKITHIA. 14 1 https://resh.edu.ru/subject/51/11/
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmoHainbHbIe, OKa3aTeIbHbIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapudMuuecKre HepaBeHCTBA
5 KOMIUTCKCHBIE SHCIA 10 1 https://resh.edu.ru/subject/51/11/
6 HaTypaTbHELe H Helble Jrca 10 1 https://resh.edu.ru/subject/51/11/
CHCTEeMBI paliOHATBHBIX, https://resh.edu.ru/subject/51/11/
7 MPPALMOHAIBHBIX I0KA3aTEIbHBIX U 12 1
norapu(MUUECKUX YpaBHEHUN
8 3aziaun ¢ mapameTpaMu 16 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpEeHME, 000OIICHNE, CHCTEMATH3AITHIS 16 5 https://resh.edu.ru/subject/51/11/
3HAHUU
BIIEE KOJIMUECTBO YACOB 1T
OBII{ O CTBO HYACOBIIO 136 10 0

[TPOT'PAMME
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