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HOACHUTEJBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOTO aHAIM3a» SBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IMpOTrpaMMe CpeAHero oOuiero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (opMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJarouuxcsi Ha ypOBHE, HEOOXOAMMOM
JUTsl OCBOEHUSI MH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHUX
IUCIUIUIMH. B pamkax gaHHOro y4yeOHOro Kypca oOydaroliuecs OBJIJIEBAIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTH4eCcKor hopme.

VYuebnslli Kypc anreOpsl M Havyall MAaTEMAaTHUYECKOTO aHAIM3a 3aKja/IbIBacT
OCHOBY JUI1 YCHEIIHOTO OBJQJCHHUS 3aKOHAaMU (U3UKHU, XUMHUH, OHOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TEHACHIIUNA Pa3BUTHS SKOHOMUKHA U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOIb30BaTh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAKTHBIMU U JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYECKOTO aHaiu3a pa3BUBACT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKICHHUS C IMOMOLIBIO MHAYKUMU U PACCyXIaTh NEIYKTHUBHO, MCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMl0, abCTparupoBaHME U aHAJOTHIO, (Qopmupyer
KPEaTUBHOE U KPUTHYECKOE MBIIICHHUE.

B xone m3yuyeHus yuyeOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHaiu3a» 00ydYarouuecs MOJy4YaloT HOBBIM OMBIT PENICHUS MPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOIO MOCTPOCHUSI MAaTEMATHYECKUX MOJEIICH PEAIbHBIX CUTYallUH,
WHTEPOPETALMN  TOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  IpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEM B IIPUPOJE, HAyKE U HCKYCCTBE, C
BBIJIAOIIMMUCSA MATEMAaTUYECKUMU OTKPBITUSMU U UX ABTOPAMH.

VYuebHblli Kypc 00J1aJJaeT 3HAUYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4yeOHbI Marepual, CHOCOOCTBYIOIIUN
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crneuuduky ydeOHOU
NeATEeIbHOCTH, TpeOyronied MpOAOIKUTEIbHOM  KOHIIEHTpAlldd BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 IMOJYYEHHBIA PE3YJIbTAT.

B ocHOBe MeTomMkyM 00ydeHus anreOpe v HadyajaaM MaTeMaTHYeCKOTO aHaInu3a
JIEKUT JACATETbHOCTHBIN MIPUHIIUI O0y4YCHUSI.

B cTpykType yuebHoro kypca « Anredpa 1 Hayajga MaTeMaTHYE€CKOroaHaIN3a
BBIJICJIEHBl  CIIEAYIOIIME COJNEPKATEIbHO-METOANYECKUE JUHUU: «Yucna u
BBIYHCIICHUS», «DyHKIMU U rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hawama
MAaTEMATUYECKOTO aHaln3a», « MHOXKeCTBa U JIOrTuKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANYECKHE JMHUM H3YYaloTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHus Ha YPOBHE CpeHero o01ero oopa3oBaHus, €CTECTBEHHO TOTOIHSS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBEIMU TEMaMH U pa3jienaMiu. JlaHHbIH ydeOHbIi
KypC SIBIISIETCSI WHTETPATHBHBIM, IMOCKOJIBKY OOBEAMHSET B cede cojeprkaHue
HECKOJIbKUX MaTeMaTH4YeCKUX UCIUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHalIu3, TEOPHsI MHOXKECTB, MaTeMaTudecKasjaoruka u apyrue. [1o
Mepe TOro KaK 0OydJarolrecs: OBJIaIeBalOT BCE 0oJiee IMHUPOKUM MaTEMaTHICCKIM
amnmapaToM, y HUX MOCIEA0BaTEIbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MATEMaTHUECKYI0 MOJENb peaJbHOW CUTyallMH, MPUMEHSATh 3HAHHUS,
MOJIyY€HHBIE TMPH HM3YyYECHUH YYeOHOTO Kypca, AJSl PEIICHUS CaMOCTOSITENIBHO
chopMyIMpPOBAaHHON MaTeMaTHYECKOM 3a7adud, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Uuclia U BBIYUCICHUS» 3aBEpLIACT
(opMUpOBaHKE HABBIKOB UCIOJIb30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHusi oco0oe BHHMMaHWE yjaendercs (OPMUPOBAHHIO  HABBIKOB
palOHaIbHBIX BBIYMUCICHHUM, BKIIOYAIOIMIMX B C€0Sl HCIIOJIb30BAHUE PA3JIMYHBIX
¢opM 3amucu 4yHcia, YMEHUE JelaTh NPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YMCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMHU
KOHCTAaHTaMH. 3HAaKOMbIE€ OOYyYaIOIIMMCS MHOXECTBA HATYpalbHBIX, IIEIbIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM U3 3THUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(uueckue 3aJayd U Olepaluu: JAeJIEHuEe Haleo,
OTIEpUPOBAaHUE OCTAaTKaMW Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIe CBOICTBa
paIoHaIbHBIX M UPPAIMOHATBHBIX YHCET, apu(PMETUYECKUEe OTepaIuu, a TaKKe
W3BIICYCHUE KOPHS HATYpaJbHOM CTENEHH HAa MHOXXECTBE KOMIUICKCHBIX YHCETI.
bnarogapss mocienoBaTebHOMY pacCIIMPEHUIO Kpyra HCIOJb3YEMbIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMM UX NPHUMEHEHHUsS JJIsl PEelICHUs Pa3InYHbIX 3aj]ad
dopMupyeTcsi mpeacTaBIeHUe O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ pOJid B
MOCTPOCHUU MOJIETICH pearbHOr0 MHpa, IMIUPOKO HCIOIB3YIOTCS 0000I1IeHue M
KOHKpETH3aIusl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3YETCs] Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YPOBHE CpEAHEro oOIero oOpa3oBaHMs, IMOCKOJIBKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH  METOJaMH  PEUICHHUS
palioHaJbHBIX, HPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
cojepkaux mapameTpbl. llomyuyeHHbIE yMEHHUS IIUPOKO HCIONB3YIOTCA TMpU
UCCIIeIOBaHUH (YHKIMI C MOMOIIBI0 TPOU3BOAHOMN, IPH PEUICHUH TMPHUKIATHBIX



3a/a4 U 3a7a4 Ha HaXOXKJIeHUE HauOOJBIINX U HAMMEHBIIUX 3HaYEHUN (PYHKINU.
JlaHHasi comepkarenbHas JIMHUS BKIIOYAET B ce0s Takke (HOpMUpPOBaHHE YMEHHM
BBIMOJIHATH ~ pacuerel 1o  Qopmyiam, MpeoOpa3oBaHMs  palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAXKCHUM,
coJiep)KaluX cTerneHn u Jjorapudmel. brarogaps m3yudeHuio anredpandeckoro
Marepuana IMPOUCXOAUT  JajJbHEHIIEe  pa3BUTUE  AITOPUTMHYECKOTO  H
abCTPaKTHOrO MBIIUIEHHUsT 00ydaromuxcs, GOpMUPYIOTCS HaBBIKK J€TYKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJIBHBIMM  (OpMaMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHUJE PAaBEHCTB M HEpaBeHCTB. AunreOpa
npenjgaraeT A(QQEKTUBHbIE HMHCTPYMEHTBHI JUIS PEIICHUS MPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3BIKA HAYKH.

CopepxarenpHo-MeToMyeckass JUHUS «DyHKIUU U TIpaduKu» TECHO
HEepEeIIeTaeTCd C APYTMMH JIMHUSAMHU y4e€OHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33JJaCT MOCJIEN0BATEILHOCTh U3yUeHUs MaTepraiia. M3yueHne cTeneHHoM,
MOKa3aTeIbHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIS pelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. llpu sToM Oomblioe BHUMaHHUE
yaensercs: (pOpMUPOBAHUIO YMEHHMS BbIpakaTb (OPMYyJIaMH 3aBUCUMOCTH MEX]Y
pa3IMYHBIMK BEJIMYMHAMU, MCCIENIOBATh MOJyYeHHbIE (YHKIMH, CTPOUTh HX
rpaduku. MaTtepuan 3Toi coliepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTUE YMEHHMA
Y HABBIKOB, II03BOJISIIOIIMX BBIPAXaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHIO  AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOJIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHas JmHHA «Hadama mareMaTH4eCKOro aHalv3a» I03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYyYaIOIIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb CTPOUTDH
rpa@uKy  CIOXHBIX (YHKIMM, ONpeAensTb WX HauOONbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (UTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaepxaTenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH ITOCTPOEHHUS MAaTEMaTUYECKUX MOJENEH pEalbHbIX CUTYyaluil,
ITO3BOJISIET HAXOAUTh HAWIIYYILIEE PEIIEHUE B IPUKJIAIHBIX, B TOM YUCJIE COLIMAIBHO-
HSKOHOMHUYECKHUX, 337adyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOI0 aHallu3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOTO, (HOPMaATBHO-IOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pACIO3HABATHh MPOSIBICHUS 3aKOHOB
MaTeMaTHKU B Hayke, TEXHHKe U UcKyccTBe. OOyyarouigecs: y3HaIOT O



BBIIAIOIINXCS pe3ybTaTaX, MOTYYSHHBIX B XO/I€ Pa3BUTH MaTEeMaTHUKU Kak HayKH,
1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas: TMHUA «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ceOsi SJEeMEHTBl TEOPHUM MHOXXECTB U MaTEMaTHYECKOH JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBLHON MaTeMaTUKU
U TpemjiaraloT HauOoJiee YHUBEPCAJBHBIM S3bIK, OOBEAMHSIIONIUN BCE pa3/ieibl
MaTEMaTUK M €€ MPUIOKEHUN, OHM CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
OUCHMIUTMHBL W MX TNPUIOKEHUs B eauHoe Ienoe. [loaTomy BaxkHO J1aTh
BO3MOXXHOCTh OOydYaromiemMycss MOHMMATh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W MCIOJIb30BATh €0 /I BBIPAXKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HAayKd CIeayeT IPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHM U CJIEIOBAaHUE OMPEICICHHBIM
mpaBWJIaM  TOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIITICHHS
oOy4aroluxcsi, NO3BOJSET UM CTPOUTH CBOU PACCYXACHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUUECKOTO MBIITUICHHUS .

B yueOHOM Kypce «AnreOpa M Hayala MaTeMaTHYECKOTO aHalIn3a»
MPHUCYTCTBYIOT OCHOBBI MAaTeMaTHUYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
CHocOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH pealbHbIX
CUTyallul, MCCIENOBaHUS HTHX MOJIEJEH ¢ IOMOIIbIO ammapaTa anredpsl H
MaTeMaTHUYeCKOTr0 aHalli3a, WHTEPIpEeTallMd TOJTY4YeHHBIX pe3ysibTaToB. Takue
3aJlaHus BIUICTEHBI B KQXK/IbII U3 Pa3/IeloB MPOTrPaMMbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS AJIA PelIeHUs MPHUKIaTHBIX 3amad. [Ipu
pEIIEHWH  pealbHbIX  NPAaKTHUECKUX  3ajJady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTIONB30BaTh  aHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  MpoOJeMy.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PpEIICHHS] TMPUKIAJAHBIX 3a1ad
OpraHM3yeTCs B TIPOIECCe U3YyUEHUS BCEX TEM y4eOHOro Kypca «Anredpa u Hauana
MaTeMaTUYECKOTO aHaJIN3ay.

Ha wusydyenne yuyeOHOro kypca «Aurebpa MW Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacos (4 yaca B He/IeIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Yucaa 1 BBIYMCICHUA
PaunonansHbie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLICHTHI,
O6eckoHeuHble nepuoauueckue apodu. [Ipumenenne npoOeit U MPOLEHTOB AJIs
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIel 3HAHUHN U peabHOM )KU3HU.

JelicTBUTENbHBIE YHCIA. PalMOHAIbHBIE W UPpPALMOHANBHBIE YHCIIA.
ApudmMernueckre  omepalMu € JIGUCTBUTENbBHBIMU  4YHMclaMd.  MoJylb
JEUCTBUTEIHLHOTO YKCIIa U ero cBoMcTBa. [IpuONMKeHHbIE BHIYMCICHUS, TIPaBUIIa
OKPYIJICHHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ uenbiM nokasareneM. bunHom Herorona. Hcenons3oBanue
NOAXO0ASIIeH (GOPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIs PEUICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KopeHb HATypaJbHOM CTETIEHH U €ro CBOMCTBRA.

CreneHb C paldOHAIBHBIM TIOKa3aTEJIEM M €€ CBOWCTBA, CTEINEHb C
JNICUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
Jorapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIbIX U APOOHO-pAIlMOHATBLHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOTOYIEHB OT OOHOM IEpEeMEHHOM. [leneHne MHOroudseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. Muorowiens! ¢ riensiMu Ko3hGUIIMEHTaMH.
Teopema Buera.

[IpeoOpazoBaHMs YNCHOBBIX BBIPAKEHUMN, COJIEPIKAIINUX CTEIEHU U KOPHHU.

HppanuonansHeie ypaBHEeHUsA. OCHOBHBIE METObI PEHICHUSAUPPALIMOHAIBHBIX
YpaBHEHUM.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEUICHUS MOKA3aTEIbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXXeHH, COACPHKAIIUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METOJIbI perieHus
norapu(MUUECKUX YpaBHEHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE dbopmyIbL. [TpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BbIpaKeHU. PellieHne TpUroHoMeTpuyecKuX ypaBHEHUH.



Pemenne cucrteM NMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OIpenesnTens MaTprLbl 2X2, ero reoMeTpU4EeCKUi CMBICT U CBOMCTBA,
BBIYMCIICHHE €T0 3HA4YCHUs, NIPUMEHEHUE ONPENCIUTENs I PELICHUS CUCTEMBI
JUHEHHBIX ypaBHEHUM. PelieHune MNpUKIAAHBIX 3a4ad € ITOMOIIBIO CUCTEMBI
JMHEWHBIX ypaBHEHUH. MccieroBanre MOCTPOCHHON MOAENH € IMTOMOIIBIO MaTPUIL
Y OIIPEICIIUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUH € MOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHBIX 00J1acTel HAyKHU U peabHON KU3HH.

DyHKIUU U TPAPUKHU

OyHkIus, cnocodbl 3agaHus (QyHKuU. B3auMHO oOpaTHBIE (QYHKIIUU.
Komnosumms ¢yskuuid. I'paduk QyHKIuu. OnemeHTapHble peoOpa3zoBaHUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu yskimm.
[TpoMexyTKH 3HaKOMOCTOSIHCTBA. YeTHbIe U HeueTHble (pyHKIuU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MakCHUMyMbl U MUHUMYMBI
dbynkiuu. Hanbosnbiee 1 HauMeHblIllee 3HauYeHUsI GyHKIIMU Ha TIPOMEXKYTKE.

JluneiiHas, KBaJpaTHU4Has U JPOOHO-IMHEHHas (YyHKUUU. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHHUE UX I'PaUKOB.

CrenenHas (pyHKIHS C HATypaJlbHBIM U LIEJIbIM NOKa3areneM. E¢ cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHs N-0ii cCTeNeHu Kak (GyHKIMH OOpAaTHOM CTENEeHU
C HaTypaJIbHbIM ITOKA3aTEJEM.

[lokazatenbHast 1 jorapupmMuyeckass GyHKUHHU, UX CBOMCTBA U TpaduUKH.
Ncnons3oBanue rpadukoB GyHKIMIA IS pEIICHUS] YPABHEHHM.

TpurosomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax U SBICHUSIX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maremMaTH4eckoro aHajmsa

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHus IOCJeaoBaTeIbHOCTEH. MeTton
MaTeMaTHYeCKOn UHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbIE
nocljieqoBaTeNbHOCTA. McTOpUsT BOSHMKHOBEHUS MaT€MAaTHYECKOrOo aHallh3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas 1 reoMeTprueckas rnporpeccud. beckoneuHo yObiBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETpUYECKON
IIPOTPECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMya CI10kKHBIX
npoueHToB. Mcnonb3oBaHWE MpOrpeccuy Il PEIIeHHs] pealibHbIX —3ajad
NPUKJIAJHOTO XapakKTepa.



HemnpepriBHbIE (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKIMM HEMpEpbHIBHBIX Ha oTpe3ke. Meroa
UHTEPBAJIOB JUIsl PELICHUS HEPaBEHCTB. lIprMEHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMN JUTsl pelieHus 3a1ay.

[lepBas u BTopas npou3BojHbie GyHKIMU. OnpeaeneHne, reoMeTpuIecKuil u
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBogubie  smeMeHTapHbIX  ¢GyHkuil.  [IpoumsBogHass  CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omnepauuy HaJ MHOXECTBaMHM M HMX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpuMeHeHHEe TEOPETMKO-MHOKECTBEHHOIO —amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUHM 3a7a4 W3 JAPYTIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIOo OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yuciia ¥ BBIYUCICHUA

Harypansabie u nensle yncna. llpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
yucen, HauOonpimuid obmuii nenutend (nanee — HOJl) u Hammenswiee oOrnee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble uucna. Anrebpanueckas M TpUTOHOMETpudeckas (Hopmbl
3aMUCH KOMIUIEKCHOTO 4ucia. ApudmeTnueckue onepauud ¢ KOMIUIEKCHBIMH
yucinamu. M3o0pakeHWEe KOMIUIEKCHBIX YHCENI Ha KOOPJIMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH M3 KOMILUIEKCHOTO 4ucia. lIpumenenue
KOMIUIEKCHBIX YUCEJI JJIsl peleHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs H HEPABECHCTBA

CucreMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH €  IMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHBIE METOJBl PpEIICHUA TMOKa3aTeNbHBIX W  JIOrapu(pMUUECKUX
HEpPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUSI CUCTEM U COBOKYITHOCTEW pAallMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUN.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpuMeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKAX
3a/1ay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JACTEHl HAYKU U peajbHOM KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKH

I'paduk kommosuumm GyHKIUNA. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U IpaUKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3oBanue rpapukoB (QYHKIUNA JUIsl MCCIIENOBAaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUM 3aJad W3 JAPYIHX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana mareMaTH4ecKOro aHajim3a

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxaeHne HanboIbIIero 1 HAMMEHbILEro 3HaU€HUN HENTPEPhIBHON
(YHKLIHUU Ha OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIY4dlIErO pEIICHHS B
NMPUKIAIHBIX 3aJa4ax, [JIs OIPENENEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QpyHkunid. [IpaBuiia Hax0XIeHUS TEPBOOOPA3HBIX.

Nuterpan. [ eomeTpuuecknii CMBICIT HHTETPala. BBIYMCIEHUE ONPEIEIEHHOTO
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne uHTErpajia A HAXOXKIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit audepeHnnanbHbIX  ypaBHEHMA. MaremaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOIIBIO Au(QepeHnanbHbIX
YpaBHEHUM.



IUNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUUCKOr0 00IIECTBA, MPEACTABIEHUE O MATEMATHYECKHUX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SABJICHHUH, TPOLETYP
IPaKJaHCKOTO 00IIecTBa (BBIOOPHI, ONIPOCHI U IPYTO€), YMEHHUEB3aUMO,IeHCTBOBATh
C COIIMAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIUSAMH U HA3HAUYCHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UIAECHTUYHOCTH, YBOKCHUS K
POILJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM TIOCTUKEHHUI HAYKH U IESITEIbHOCTHIO YUYCHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUI, PACCYKIACHHI, BOCIPUUMYHUBOCTHK
MaTeMaTUYECKUM acIlleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pPOBBIO (30pOBOE THUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (DU3UUIECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYyHdy, OCO3HaHWE IIEHHOCTU TPYAOJdt00Us, HHTEpeC K
pasnmuuHbiM  chepam  MPOdECCHOHANBHONW  JEATEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €¢ MPUJIOKEHUSIMH, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccu U pea30BbIBATh COOCTBEHHBIC KU3HECHHBIC TJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO W
caM0o00Opa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBIEeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHUE MPHUPOAHONU M COIMATbHOU
Cpelbl, OCO3HAHUE TII00ATBHOTO XapakTepa IKOJIOTUUECKUX MPoOsieM, OpUeHTAIUS
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHWN MJIs peIIeHUs 3amad B 00JacTH
OKpYXalollled Ccpefbl, TUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HX BO3MOKHBIX
MIOCJIEJICTBUM ISl OKPY>KarOIEH Cpeibl;

8) HeHHOCTH HAYYHOTO O3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM TPAKTUKU, TOHUMaHUE MaTeMaTUYeCKON
HAYKHU Kak cepbl 4eTOBEYECKOM IeITEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHUSL IUBUIN3ALNH, OBJIAJICHUE S3bIKOM MaTeMaTUKH U MaTEMaTHYECKOMN
KYJIbTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
Y HUCCIIEIOBATENIbCKYIO JIESITEIbHOCTh HHIUBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesbHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

BBIIBIIAIT M XapaKTEPHU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MAaTEeMaTHYECKUX
00BEKTOB, MOHITUN, OTHOLIEHUIN MEX 1y MOHATHAMH, (OPMYJINPOBATHOIIPEIETCHUS
MOHSITUH, yCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS JIs
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh,  (GOpMYyJIHpOBaTh M  NpPeoOpa3oBbIBaTh  CYXKACHMS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJIAIT MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX, Mpeajaratb KpUTEpUH ISt
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHI 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATh ApPIyMEHTALINIO, IPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh CMOCOO pelieHus y4eOHOM 3amady (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BBIOUPATh HaO0JIee MOAXOAAIIUN C YYCTOM CAMOCTOSITEITLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS:

HCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIOTE3Y, apTryMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro 00beKTa, SABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXK Ty OOBEKTaMH, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaMm
IPOBEICHHOTO  HAOJIIOJICHUs, UCCJENIOBaHMs, OICHHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMIPOIECCa, a TaKXKe BBbIABUTAThH
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmei:

BBIABJIATh AeUUIMTH MHPOPMAIINHU, JAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIPOC U JJIs pEUICHUs 3aa4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U HHTEPHPETUPOBATH UHPOPMAIUIO PA3JIMUHBIX BUJIOB U (OpM
MPEICTABIICHHUS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEJCTABISATh €¢ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJICKHOCTD uHpopMamu 1o CaMOCTOSITEIILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJbHbIE YUeOHbI€e JeiicTBHS

OOmenue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCJIOBUSIMU U
IEJISIMH OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TMHUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy PEeIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBHI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh WJEH, HAalleJICHHbIE Ha TTOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXKIEHUS C CYKICHHUSIMU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/Ja4M, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CAMOCTOSITEIbBHO BBIOMpATh (GOopMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaibHbIe YUueOHbIe 1eiicTBUSs



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO peIeHUs C
Y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHONW  pediekcMr KaKk  OCO3HAHUS
COBEPIIIACMBIX JEHUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIIAJICTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTpPOJSL Tpollecca U pe3yibTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIHHBI
JOCTIKEHUS WIIA HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY,
J1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

CoBMmecTHAsI 1eSITEJIBHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATHLHON
paboThl TpHW pemeHWH YYeOHBIX 3a7ad, MPUHAMATH I11e7b COBMECTHOM
NEATEIBLHOCTH, TJIAHUPOBATh OPTAHHW3AIIMI0 COBMECTHOW PabOTHI, paclpeacisaTh
BU/JIBI pa0OT, JOTOBAPUBATHCS, 00CYKIATh MIPOIIECC U PE3YNIbTaT PabOTh, 00001IaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B I'PYIIOBLIX (popmax paboThl (0OCYyX)aeHUSI, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U HHBIE), BEITIOJIHATH CBOIO YaCcTh paOOTHI ¥ KOOPAMHHPOBATH
CBOM JICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydarOmMICS TMOMYYUT CIEIYIOIIHNE
MIPEAMETHBIC PE3YNbTATHl MO OTIACIBHBIM T€MaM paboueld MporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEPUPOBATh MOHATHUSAMH: PAlMOHAIBHOE YMCIJIO, OECKOHEUHas
nepuoandecKasl JApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpoOM ¥ TIPOIEHTHI Uil PEIICHUs TNPUKIATHBIX 3a7a4 U3
pPA3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSITh MPUOJMKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE€3yJIbTaTa BEIYUCIICHHM;



cBOOOJIHO ONEpUPOBATh TOHATHEM: CTENEHb C LENbIM I[OKa3aTeleM,
UCIIOJIB30BaTh MOAXOAANIYI0 (hOPMY 3alUCU NEUCTBUTEIBHBIX YUCEN I PEIICHUs
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJITHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOMU
CTEIICHHY;

CcBOOO/IHO ONEpPUPOBATh MOHATHUEM: CTETIEHb C PAIlMOHAIBHBIM MOKa3aTelleM;

cBOOOHO OTMEpUPOBATH MOHATHAMHU: JOorapudM yucia, AeCITUIHBIC U
HaTypajbHbIe JTOrapu(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHITUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apryMEHTa;

OIEpUpPOBaTh MOHATUAMH: APKCHUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHUS U YPAaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PAlUOHAJIBHBIX M JIpPOOHO-
palMOHAIBHBIX ypaBHEHUM, MPUMEHATh METOJl MHTEPBAJIIOB [UISl PELICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH C IIeJIBIMU KO3 PUIIUEHTaMH, KODHU MHOTOWJIEHA, IPUMEHSTD JICJICHHUE
MHOTOWIEHa Ha MHOTOYIEH C OCTaTKoM, Teopemy be3dy m Teopemy Buera mis
penieHus 3a1ay;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHHIA,
MaTpHIla, OMpPENeIUTeNh MATPUIBl 2 X 2 W €ero TeOMETPUYECKHI CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompeAenuTens 2 X 2 A BBIUMCICHHS] €ro 3HauyeHus,
OPUMEHATh ONPENEHUTENIN JUISl PELIEHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJEJIUPOBATh PEAJIbHBIE CUTYallUHd C TOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUI,
UCCJIEI0BAaTh IOCTPOCHHBIE MOJENU C TMOMOUIBI0 MAaTpUIl U OIpeAesuTeNeH,
MUHTEPIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JICUCTBUM C KOPHAMHU I TpeoOpa3oBaHUs
BBIPAXKCHUU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKANX CTEIICHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCIOJIb30BaTh CBOIICTBa aorapupmMoB TUISE npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUH;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
norapu(MHUUYECKe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEPEXOA0B UM OCYLIECTBIISISI IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEpPUPOBATH IMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEAIbHbIE CUTYallUW Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXECHUS, YpPaBHEHHUS, HEpPaBEHCTBA 110 YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DOyHKUUM U TPaPUKN:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpatHble (YyHKIUHU, KoMIo3uius GyHKIMA, Tpaduk GyHKINUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (yHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: O0JACTH ONPENENECHUS U MHOYKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHUSAMHU: YCETHBIE U HEYCTHble (YHKIUH,
nepuoanyeckrue (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMM, HauOoJibllieé M HaWMEHbIIEEe 3HAaYeHUWE (PYHKUUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIUS C HATypaJbHbIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypalbHbIM U LIEJbIM
nokasarenemM, rpaduk KOpHS N-oi CTeNeHW Kak (PYHKIMM OOpaTHON CTENeHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-TMHEHHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X TpaUKOB;

cBOOOIHO OIEpUpOBaTh MOHATHAMM: IOKa3aTellbHas U Jiorapumuueckast
(yHKUMU, UX CBOMCTBA M rpaduKH, MCIOJb30BaTh UX TpadUKU ISl pELICHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (QyHKUMH 1T  MCCIEJOBaHMS IPOLECCOB U
3aBUCUMOCTEH MpHU pElIeHUH 3a/ad U3 JIPYTruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMMU;

Hauyana maTeMaTH4yecKoOro aHaIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMU: apumeTHyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Mporpeccus, IMHEHHbIA 1
AKCIIOHEHIUATBHBIN pOCT, (hOopMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHNUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHUs peajbHbIX 3a7ad MNPUKIAHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITHUSIMU: TIOCIEIOBATEIILHOCTD, CIIOCOOBI 33/1aHUS
NOCJEN0BATENBbHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIE TIOCIIEIOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKJICHHUS MATeMaTUYECKOr0 aHaliu3a Kak aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HEMPEPHIBHBIE (PYHKIINHN, TOUYKHU pa3phiBa
rpaduka GyHKIIUU, aCHMITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHbBIE
dbyHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MTPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, ONEpallud  HaJ
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJIsl OMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATHSAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIe/ICTBHE, CBOMCTBO MAaTEMAaTHUYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 kJjacce oOydarOmMICS TMOMYYUT CIEIYIOIINE
IIPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucia 1 BBIYMCJICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: HATYPAIbHOE U LEJI0€ YUCI0,MHOKECTBA
HATypaJIbHBIX U IEJBIX YHCEJ, UCIOIb30BaTh NIPU3HAKU ACIUMOCTH LEIbIX YUCETN,
HOJ/l n HOK HarypanbHBIX 4YuCEN IJi1 pEUIeHUs 3aJad, MPUMEHSTh alrOPUTM
EBxnuna;

CBOOOJTHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOMYJIO, 3alKChIBATh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOO/IHO OMEPHUPOBATH MMOHITHUSMU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJICTABISATh KOMIUICKCHBIC YHCJIa B anreOpandeckoil u
TPUTOHOMETPUUECKON (pOopMe, BBHIMOTHATH apu(PMETHUECKUE ONEpai ¢ HUMHU U
U300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJIHO ONEpUPOBATH TOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
norapu(MHUUECKHe HEpPaBEHCTBA, HAXOJUTh UX PEHICHHS C OMOIIBIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO ONEpUPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoaumbie  (GOPMYJbI  JUIsl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

pemarb paluoOHAaJIbHBIE, UppaLMOHAJIbHEIE, MOKa3aTelIbHbIE,
norapupMUUecKre U  TPUTOHOMETPUYECKHUE ypaBHEHHS M  HEPABEHCTBA,
COJZIEpIKaIll€ MOIYJIM U apaMeTPBhl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaK)K€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha A3BIKE airedOpbl, COCTaBISAThH
BBIPA)KCHUS, YPAaBHEHMS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/ayH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEJIM C MCIOJIb30BAaHUEM armapara aireopsl,
MHTEPIPETUPOBATH MOJYUYCHHBIN Pe3yJIbTar.

DyHKIUM U TPaPUKHU:

CTPOUTh TpaUKu KOMMIO3UUUU (PYHKUUNA C MOMOIIBI 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (YHKIIHIA;

CTPOUTh TI'E€OMETpUYECKHe 00pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHUSAMHU: TpaUKH TPUTOHOMETPHUECKHX
dynKImi;

OpUMEHATh GYHKIUHA IS MOJCIMPOBAHUS M HCCJICIOBAHMS PEATbHBIX
ITPOLIECCOB.

Hauvana maremaTu4eckoro aHajimnsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEIOBaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U BKCTPEMYMBI;

HAXOJIUTh HAMOOJBIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO [JIi HAXOXACHUS HAWIY4YIEro pEeIIeHUs B
NPUKJIAJHBIX, B TOM YUCJIE COIIMATIbHO-I)KOHOMUYECKUX, 3a]1a4ax, IJIs ONpeaesieHus
CKOPOCTHU U YCKOPEHHMsI TPOIIecca, 3aJaHHOTO (OpMYIIOi Win TpaduKom;



CBOOOJHO OMEPHPOBATH TOHATHUSMU: TIEPBOOOpa3Has, OMPEIACICHHBIN
UHTErpaj, HAXOJWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (QPYHKIUNH U BBIUYUCIATH
uHTerpan o popmyne Hetorona-JleiOnuia;

HAXOJUTh TJIOWIAU TUIOCKUX (PUTYp U OOBEMBI TEJl C MOMOIIBIO MHTErpaa;

UMETh NPEACTABICHUE O MAaTEMATHYECKOM MOJEIIMPOBAHUM HA MPUMEPE
coctaBieHus U PpepeHIHATBHBIX YPaBHEHU;

pelIarh NMPUKIIAIHBIE 3aJa4d, B TOM YHCIIE COLHATBHO-3KOHOMHUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Mpaxrirecke o0pasoBare/IbHbIE
padoThI padoThI pecypesI
MHOX€ECTBO IEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuyecKkre BbIpaXKEeHUS U 29 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOIPECCUA 10
Henpepsieubie pynkiun. [IponsBonnas 20
9 [ToBTOpeHme, 0000IICHNE, CHCTEMATH3AITUS 5 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie | Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 I/ICCJ'IG,I[OBaHI:Ie GyHKIUI ¢ TOMOIIBIO 29 1
IPOM3BOTHOM
2 [TepBoOOpa3Hast 1 MHTETpAI 12 1
3 I'paduku TpuroHOMETpHUYECKUX (PYHKITHIA. 14 1
Tpuronomerpuyeckne HepaBEHCTBA
4 WppanuonanbHeie, MoKa3aTeabHbIC U 24 1
norapudMuuecKre HepaBeHCTBA
KomMrnekcHbie yncina 10
HatypanbHble U 11en1ble uncia 10
CuHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AIIHS 16 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpobH

Bcero
ble padoThbI

IIpakTnyec
KHe padoThbl

Jlara
U3y4YeHUS

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsbl

MHOXeCTBO, Oneparuy Hajl
MHOKECTBAMHU U UX CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/start/

Huarpammsl Diinepa-Benna

https://resh.edu.ru/subject/lesson/4726/main/198198/

[TpumeHeHue TeopeTHKo-
MHOKECTBEHHOTO armapara
JUTSL pelieHus 3a/1a4

https://resh.edu.ru/subject/lesson/4726/train/

PaunonaneHble yncia.
OOBIKHOBEHHBIC U JIECSITUYHBIE
IpoOH, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE
npodu

https://resh.edu.ru/subject/lesson/5223/

ParnmonanbHbIe uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
JIpoOH, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKIE
npodu

https://resh.edu.ru/subject/lesson/5223/

[Tpumenenue apobeit u
HPOILIEHTOB ISl pEIIeHUS
NPUKJIAIHBIX 3a/1a4

https://resh.edu.ru/subject/lesson/5223/

[Tpumenenue apobeit u
IPOILIEHTOB ISl PELLICHUS
NPUKIIaJHBIX 3a/1a49

https://resh.edu.ru/subject/lesson/5223/

JlelicTBUTENIbHBIC YHCIIA.
PanmmonansHbIe U



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/train/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/

UppalMOHATIbHBIC YHCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEIEHBIMH YHCIIAMH

https://resh.edu.ru/subject/lesson/4726/start/

10

Monyib 1elCTBUTEIBHOTO
q1cjIa U €ro CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/main/198198/

11

[IpubnuxeHHBIE BEIYUCIECHNUS,
IIpaBUJIa OKPYTJICHMUS,
IPUKUAKA U OLIEHKA
pe3ysbTara BHIYUCICHUN

https://resh.edu.ru/subject/lesson/4726/train/

12

OcHOBHEBIE MCTOJBI pCHICHUA
LEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPaBEHCTB

https://resh.edu.ru/

13

OcHOBHBIE MCTOJBI pCHICHUA
LEJBIX ¥ JpOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEpaBEHCTB

https://resh.edu.ru/subject/lesson/5223/

14

OcHOBHBIE MCTOBI pCICHUA
LEJBIX ¥ JpOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEpaBEHCTB

https://resh.edu.ru/subject/lesson/5223/

15

MHorouieHsl 0T OJHOM
nepemMeHHou. Jlenenue
MHOT'OYJIEHA HA MHOTOWIEH C
ocratkoM. Teopema besy

https://resh.edu.ru/subject/lesson/5223/

16

MHOTOYJIEHBI C IETBIMU
koddpurmentamu. Teopema
Buera

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

17

Penrenue cucteM JTMHEHHBIX
ypaBHEHUU

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



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/

18

Penrenue cucteM JMHEHHBIX
ypaBHEHUH

19

Marpuiia cucTeMbl TMHEHHBIX
ypaBHeHUM. OnpenenuTesb
MaTpHIIbl 2%X2, €ro
F€OMETPUYECKUI CMBICT U
CBOICTBa; BHIYHCIICHUE €TO
3HAYEHUS

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

20

Onpenenurens MaTpuibl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOICTBA; BBIYMCIICHUE €TO
3HAYEHUs

21

[IpuMeneHue onpenenuTens
JUISl PELLIEHUS] CUCTEMBI
JIMHENHBIX YPaBHEHUN

22

Pemenue npuknaaHeix 3ama4 ¢
ITOMOTIITbI0 CUCTEMBI JIMHEHHBIX
yYpaBHEHUU

https://resh.edu.ru/subject/lesson/6119/

23

Pewenne npuknaaHeIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

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

24

KonTtponbHas pabora:
"PanrioHanbHbIE ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHNN"

https://resh.edu.ru/subject/lesson/4729/

25

DyHKIUSA, CTIOCOOBI 3aJaHuUs
¢bynkun. Bzaumuo obpaTHbie
byakuun. Kommoszurus

byHKIII

26

I'padux byHKIIAN.



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/

DJIeMeHTapHbIe
npeoOpa3oBanus rpaguKkoB

byHKIMHA

27

Ob6unacTh ornpeneneHus u
MHO>KECTBO 3HAUECHUH
byakuun. Hynu dyakmmm.
[IpomMexxyTku 3HAK
MOCTOSTHCTBA

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

28

UeTHbIe M HEYETHBIC (DYHKIINU.
[lepuonnyeckue pyHKINN.
[TpoMexyTKH MOHOTOHHOCTH

byHKIIUN

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Hanbonpmee n
HalMEHbIIIee 3HaUeHUe
(GYHKIIMY Ha IPOMEXYTKE

30

JInnelinas, kBagpaTuyHas U
NpoOHO-THHENHHast QyHKIUN

31

DIEMEHTAPHOE UCCIIEI0BAaHUE
U MIOCTPOEHUE IPaPUKOB 3TUX

byHKIMI

32

DNEeMEHTApHOE UCCIIEI0BAHUE
U MIOCTPOEHUE IPaPUKOB ITUX

byHKIII

33

CrereHs ¢ 1ebIM
nokaszarenieM. bunoMm HeroTtoHa

34

CrerneHn ¢ LETBIM
nokasareneMm. bunom Herorona

35

CrenenHast GyHKIUSA C
HATypaJIbHBIM H IIETIBIM

https://resh.edu.ru/subject/lesson/3798/



https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/3798/

nokazarenieM. E¢ cBolicTBa u
rpaduk

36

KonTtponbnas pabora:
"Crenennas ¢pynkuus. E¢
cBoicTBa U rpadux”

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

37

Apudmerndeckuil KOpeHb
HaTypaJIbHOM CTEIICHU U €TI0
CBOICTBa

https://resh.edu.ru/

38

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTENEHU U ero
CBOMCTBA

https://resh.edu.ru/

39

[TpeoOpazoBaHus YUCTOBBIX
BBIpQXCHHI, COJIepPIKaIINX
CTENEHU U KOPHHU

https://resh.edu.ru/

40

[TpeobpazoBanust YMCIOBBIX
BBIPXEHHI, COJIepKaIINX
CTCIICHU U KOPpHU

https://resh.edu.ru/

41

[Tpeobpa3oBaHUs YHCTOBBIX
BBIPKEHMI, COAEpKALTUX
CTENEHU U KOPHHU

42

HppaunoHanbHble ypaBHEHHUS.

OcHOBHBIE METOABI PELIEHUS
UppalMOHATILHBIX YPaBHEHUN

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

43

HppanuroHanbHbIE ypaBHEHUS.

OcHOBHBIE METOABI PELIEHUS
UppalMOHATIBHBIX YPaBHEHUN

44

HppanuroHanbHbIE ypaBHEHUS.

OcHOBHBIE METO/BI PELICHUS
UPPALMOHATILHBIX YPAaBHEHHM

45

PaBHOCHIBHEBIE nepexoanl B

https://resh.edu.ru/subject/lesson/6119/



https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/

pelIeHUH UppalMOHATbHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE TTEPEXO/IBI B
peUIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

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

47

PaBHOCHIIBHBIE TIEPEXO/BI B
pelUIeHUU UpPaLMOHAIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE IEPEXO/BI B
pELICHUU UpPALMOHAIBHBIX
ypaBHEHU I

49

CoiicTBa u rpaduk KOpHS n-
Oif CTeTIeHU KaK (pyHKIIUU
00paTHOM CTENEHU C
HaTypaJbHBIM MTOKa3aTeIeM

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

50

CaolicTBa U rpaguK KOpHs n-
oif creneHu Kak QyHKIUU
00paTHOM CTEneHu C
HaTypaJbHBIM MTOKa3aTeIeM

51

KonTponbHas padora:

"CpolicTBa U rpagK KOpHS n-
oi1 crenenn. MppanroHanpHbIe

ypaBHeHHUA"

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

52

CreneHb C palMoOHaTbHBIM
MOKa3aTelIeM U €€ CBOMCTBa

53

CrermneHsb ¢ paliOHATbLHBIM
IOKAa3aTeJIEM 1 €€ CBOMCTBA

54

Crenens ¢ palmoHaIbHBIM
IOKa3aTelIeM U ¢ CBOMCTBA

55

[oxa3zaTtenbHast GyHKIHMSA, €€



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/

CBOMCTBa U TpaduK

56

Ucnonb3oBanue rpaduka
(byHKUIMU A7 pelieHust
ypaBHEHUH

57

Hcnons3oBanue rpaduka
(byHKUINY 1715 peIeHHs
ypaBHEHUI

58

[Toxa3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
IIOKa3aTeJIbHBIX YPaBHEHUU

59

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/IBI PELICHUS
HOKa3aTeIbHbIX YPaBHEHUN

https://lib.myschool.edu.ru/content/5049

60

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
NIOKa3aTeNbHbIX YPAaBHEHUN

https://resh.edu.ru/subject/lesson/5753/

61

KonrtpomnbHas pabora:
"Tloka3arenbHas QyHKIUA.
IToxazarenbHbIe ypaBHEHUS"

https://resh.edu.ru/subject/lesson/3823/

62

Jlorapugm umncna. CoiicTBa
norapupma

63

Jlorapudm umncna. CBoiicTBa
Jorapudpma

64

Jlorapudm uucna. CBoiicTBa
norapupma

https://resh.edu.ru/subject/lesson/3834/

65

[lecaTnuHble U HaTypAJIbHBIE
sorapudmsl

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

66

JlecaTuuHble U HATypaJbHbIE
JorapupMbl

https://resh.edu.ru/



https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/

67

[IpeoOpa3oBanme BEIpaKEHUH,
CoJepKAIINX JIOTapH(PMbI

https://resh.edu.ru/

68

[IpeobOpazoBanue BbIpaxeHUH,
COJIepKAIIUX JIOTapr(MbI

https://resh.edu.ru/

69

[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol

https://resh.edu.ru/

70

Jlorapudpmuueckas GhyHKIHS,
e¢ cBoiicTBa U rpaduk

https://resh.edu.ru/

71

Jlorapugmuueckas GpyHKIuS,
e¢ cBoiicTBa U rpaduk

https://resh.edu.ru/

72

Hcnonb3oBanue rpapuka
(GyHKINU 1715 pelIeHus
YpaBHEHUU

https://resh.edu.ru/

73

Hcnonk3oBanue rpaduka
(GYHKIMM [T peIIeHUs
ypaBHEHUU

https://resh.edu.ru/

74

Jlorapugmuueckue ypaBHEHUS.

OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM

https://resh.edu.ru/

75

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/IbI PELIEHUS
JOrapupMHUECKUX YpaBHEHUH

https://resh.edu.ru/

76

Jlorapudmuueckre ypaBHEHUS.

OcHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX YpaBHEHHM

77

PasHOCHIBHEBIE Nnepexoanl B
pelIeHrH JTorapu(hMUIECKUX
ypaBHEHUU

78

PaBHOCHIBEHEIC nepexXoanl B

https://resh.edu.ru/subject/lesson/4733/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/

pelIeHnH JorapupMuuecKux
ypaBHEHUH

79

KonTponbsHas pabora:
"Jlorapudmuyeckast pyHKIuUS.
Jlorapudmmueckue
ypaBHEeHHUA"

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

https://resh.edu.ru/subject/lesson/3863/

80

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
aprymeHTa

https://resh.edu.ru/subject/lesson/4735/

81

CI/IHYC, KOCHUHYC, TAHI'CHC
KOTaHI'CHC YHCJIOBOT'O
ApryMCHTAa

https://resh.edu.ru/subject/lesson/6322/

82

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/4735/

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

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

84

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
apryMeHTa

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

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICTICHHE
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
apryMeHTa

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

86

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE



https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/

bopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

dhopMyIBI

https://resh.edu.ru/subject/lesson/4238/

88

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

bopmyb

https://resh.edu.ru/subject/lesson/3898/

89

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

bopmybl

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

90

[IpeobpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAXKEHUM

91

[IpeobpaszoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

https://lib.myschool.edu.ru/content/5616

92

[TpeoGpa3oBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

https://lib.myschool.edu.ru/content/5616

93

[TpeoGpa3oBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

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

94

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

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

95

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUU

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

96

Pemenue
TPUTOHOMETPHUUECKUX

https://resh.edu.ru/subject/lesson/6321/



https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/

ypaBHEHUU

97

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

98

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUI

99

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHU I

100

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

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

101

KonTtponsHas pabora:
"TpuUroHomMeTprUIECKHE
BBIPQKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEeHUA"

102

ITocnenoBaTenbHOCTH,
CIIOCOOBI 3aJaHUS
nocienoBareabHoCcTel. MeTo
MaTeMaTU4eCKOU UHIYKIUU

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

103

MOHOTOHHBIG %1 Ol"paHI/I‘-IeHHI)Ie
nocneaoBarenbHoCTH. McTopus
aHann3a 0ECKOHEUHO MaJIbIX

104

Apudmernueckas mporpeccus

105

FCOMeTpI/ILIeCKa}I Iporpeccusia

106

beckoneuno yoOpIBaromias
TeOMETPHYECKAs POTPECCHS

107

Cymma 0ecKOHEYHO



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/

yOBIBAIOIIECH TEOMETPUUECKON
pOTpeccuu

108

JIvuneHsIl 1
SKCIIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX
MPOLIEHTOB

109

JIMHEeWHBIN 1
SKCITOHEHIIMAIbHBIN POCT.
Yucno e. DopMyia CIOKHBIX
MPOIEHTOB

110

Hcnonb3oBanue nporpeccuu
AJI pC€IICHU pCaJIbHBIX 3a1a4
MPUKJIIAHOTO XapaKTepa

https://lib.myschool.edu.ru/content/5049

111

KonTponbhas pabora:
"ITocnenoBaTenbHOCTH U
nporpeccun”

https://resh.edu.ru/subject/lesson/5753/

112

HenpepbiBHble QyHKIINHN U UX
CBOWCTBA

https://resh.edu.ru/subject/lesson/3823/

113

Touka pa3pbsiBa. ACUMITOTHI
rpaduKoB QyHKIHIT

114

CgoiicTBa pyHKIMH
HETIPEPHIBHBIX Ha OTPE3Ke

115

CgoiicTBa (pyHKIMH
HETPEPHIBHBIX HAa OTPE3Ke

https://resh.edu.ru/subject/lesson/3834/

116

Meroa uHTEpBaJIOB JIst
pelieHus HEpaBEHCTB

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

117

Meto UHTEPBAIOB AJIst
pellIeHNs] HEPABEHCTB

https://resh.edu.ru/

118

Metox UHTEPBAIOB AJISt
pellIeHNs] HEPABEHCTB

https://resh.edu.ru/



https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/
https://resh.edu.ru/

119

[IpuMeHeHue cBOMCTB
HETPEPbIBHBIX QYHKIUHN JUIS
peleHus 3a1a4

https://resh.edu.ru/

120

[IpuMeHeHue cBOWCTB
HENpepbIBHbIX QYHKIUHN IS
pelenus 3axad

https://resh.edu.ru/

121

[TepBas u BTOpasi mpoOW3BOIHBIC
byHKIIUN

https://resh.edu.ru/

122

Ornpenenenue,
T€OMETPUYECKHUI CMBICIT
MIPOU3BOIHOMN

https://resh.edu.ru/

123

Onpenenenne, pusmuecKuii
CMBICTI ITPOU3BOIHOM

https://resh.edu.ru/subject/lesson/4925/

124

YpaBHEHHE KacaTeIbHOU K
rpaduxy GpyHKIIUN

125

YpaBHEHHE KacaTeIbHOU K
rpaduxy GpyHKIIUN

126

[Tpon3BoiHBIE HNIEMEHTAPHBIX
byHKIMI

127

[IpousBoHbIE 371EMEHTAPHBIX
byHKIMMA

128

[TpousBogHass CyMMBI,
MIPOM3BEICHUS, YACTHOTO U
KOMMO3UINH (DYHKIINH

129

[TpousBogHass CyMMBI,
MIPOU3BEICHHUS, YACTHOTO U
KOMITO3HITHU () YHKITUHA

https://lib.myschool.edu.ru/content/4519

130

[IponsBoaHas CyMMBl,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4925/
https://lib.myschool.edu.ru/content/4519

MIPOU3BEICHHUS, YACTHOTO 1
KOMITO3HITHU () YHKITUHA

KonTtponbnas pabora:

131 1 1
"IIpousBonas"
[ToBTOpeHwme, 0000IICHNE,
132 CHCTeMaTU3al1sl 3HAHHH: 1
"VpaBHenus"
[ToBTOpenue, 0600IIeHNE,
133 CHCTeMaTH3al1sl 3HAHMH: 1
"Oyaruun"
https://resh.edu.ru/subject/lesson/6112/
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBas koHTpobHAs paboTa 1 1
136 [ToBTOpeHwMe, 0606meH1/ie, 1
CHUCTEMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO HACOB 136 10

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6112/

11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

[IpumeHeHne mporu3BOTHON K
HCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIprMmeHeHnne nporu3BOIHON K
MCCIIEIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIeI0BaHUI0 QYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHnne npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
HCCIIeI0BaHMI0 (YHKIIMHA Ha
MOHOTOHHOCTB ¥ OKCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaVMEHBIIIETO 3HAYECHHS HETIPEPBIBHOU

(GyHKIUHU Ha OTpe3Ke

Haxoxnenne HauOoJIbILIErO U




HaVMEHBIIIET0 3HaYECHMs HEIIPEPBIBHOU
(GyHKLUU Ha OTpE3Ke

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYECHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHHUS HEMTPEPHIBHOU
(yHKIIMM Ha OTpe3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIIMHM Ha OTpe3Ke

12

Haxoxxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYECHHS HETIPEPBIBHOM
(GyHKIIMHM Ha OTpe3Ke

13

IIpumenenne nporu3BOIHOMN ISt
HAXOK/ICHUS HAWJTYUIIIeTO PEIICHUS B
MPUKIIAIHBIX 33/1a4ax

14

IIpumenenne nporu3BOIHOMN HJIst
HAXOJK/ICHUS HAWJTYUIIIETO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

15

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3aIaHHOr0 GOpMYIION WK
rpaduxom

16

[Ipumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHoro (popmyson wim
rpagukoM




17

Kommo3zurus GyHKIui

18 Kommo3zurus ¢yHKIui

19 Komnosunus GyHkimii

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IIIOCKOCTH

29 Kontponbnas pabora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TIPOU3BOTHOM "

23 [lepBooOpa3Has, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBOOOpa3HbBIE FTEMEHTAPHBIX (PYHKITHHA.
[TpaBuina HaxoXJeHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 37I€MEHTAPHBIX PYHKIUI.
[IpaBuna HaxoXx/1€HNS IEPBOOOPA3HBIX

26 Wurerpai. I'eomeTpuuecKuil CMBbICT
WHTETpaa

97 Brruncnenue onpeneneHHOro HHTerpaina
o popmyne Herotona-Jleitonuma

)8 Boruncnenue onpeneniéHHOro HHTerpaia
no popmyne Herotona-Jleitouuia

29 [IpumeneHne uHTErpaia 1 HaXOXKIACHUS
TUIOIIAAEH TIOCKUX (QUTyp

30 [IpumeneHne uHTErpaia 1 HaXOXKIACHUS
00BEMOB r€OMETPUYUECKUX TeI

31 [Tpumeps pemennii Aud GepeHnanTbHbIX

ypaBHEHU I




[Tpumeps! pemennii auddepennnanbHbIX

32 .
ypaBHEHUIt
MaremaTtrueckoe MOJICINPOBaHNE

33 PEATBHBIX TPOIECCOB C TIOMOIIIBIO
nuddepeHIaTbHBIX YpaBHCHUH

34 KonTpomnbHas padora: "IlepBoodpasnas u
uHrerpan"

35 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, X
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUN, X
CBOIcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 YPaBHEHMH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

42 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHUUYECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPHUUECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

PewieHne TpUroHOMETpUYECKUX

44
HEPABEHCTB

45 Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpu4YECKUX
HEPABEHCTB

47 Pemienne TpuroHOMeTpUIECKUX
HEPABEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKLIUH.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

51 OCHOBHBIE METO/IbI pEIlICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEIlICHUS
NOKa3aTeIbHbIX HEPAaBEeHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PEILICHUS
UppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UPpALMOHATILHBIX HEPABCHCTB
61 I'paduueckue MeTO Bl pemeHHS
UpPPaMOHATILHBIX YPaBHEHUN
62 ['padmyeckue METOABI peLICHHS
UPPALMOHATIBHBIX YPaBHEHHIM
63 I'paduaeckne MeTO B pemeHHs
MOKa3aTeIbHBIX YPABHEHHI
64 I'paduaeckne MeTOBI pemeHHs
MOKa3aTeTbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI pelIeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTOIbI pelIeHus
norapupMHUUECKUX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(MHUIECKUX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 MOKA3aTeNbHBIX U IOTaPUPMUIESCKIX
ypaBHEHUU
I'paduueckue MeToab! pemeHus
69 NOKa3aTeIbHBIX U JOrapu(PpMHUUECKIX

YpaBHEHUU




70

['padmyeckue METOIbI peICHHUS
MOKAa3aTeIbHBIX U JIOTapUPMUIECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHUS
NOKa3aTeIbHBIX U JOrapU(PMHUUECKIX
HEPaBEHCTB

72

KoHnTtponbHas pabora: "HMppannoHaibHbIe,
MOKa3aTeIbHbIE U JIOrapupMUIECKUe
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommnekcHeie uncna. Anredpanyeckas u
TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUTEKCHOTO YHCIIa

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

78

N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




penieHus GU3HMIECKUX U TEOMETPUICCKUX
3a1a4

KoHntposnbhas pabdorta: "KomMruiekcHbie

82 |
yucia

83 HatypanbHble 1 1ienbIe unca

84 HarypanbHble U 11eble 9nciia

85 [IpumeHeHne npu3HaAKOB JIETUMOCTH
LEJIBIX Yncell

86 [TpuMeHeHne NPU3HAKOB AETUMOCTH
LEJIBIX Yncell

87 [TpuMeHeHne NPU3HAKOB AETUMOCTH
uensix yucesn: HOJl 1 HOK

88 [IpumeHeHne npu3HaAKOB IETUMOCTH
uenbix yncen: HOJ[ u HOK

89 [TpuMeHeHne NPU3HAKOB JEINMOCTH
LEJIBIX YUCEeJ: OCTATKU MO0 MOJYJIIO

90 [TpuMeHeHne NPU3HAKOB JEIINMOCTH
LEJIBIX YUCEI: OCTaTKU MO0 MOYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LEJbIX YUCell: anroput™ EBkimnaa s
peleHns 3aa4 B IeJIbIX YhciIax

92 KonTtponbHas pabdora: "Teopust nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94 CucreMa 1 COBOKYITHOCTb YpaBHEHUI.

PaBHOCHIBHBIC CUCTEMBI U CUCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEM pallMOHAILHBIX YPaBHECHUI

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
yYpaBHEHUI

OcHOBHBIE METO/BI PELICHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIC METOJIbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUN

OCHOBHBIEC METOJIBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapU(PMUIECKIX
ypaBHEHUH

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKIX
yYpaBHEHUNU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00JaCTel HAyKH U peabHOM
YKU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yJIbTaToOB

[IpumeHeHMe cUCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3IMYHBIX 00JIaCTel HAYKU U pealbHOI
KU3HU, HHTEPIIPETAIHs ITOJTy4SHHBIX
pe3yabTaToB




[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHON
YKU3HU, UHTEPIPETALUs 10OTYYEHHbBIX
pe3yJIbTaTOB
KoHntpoinbnas padora: "Cuctemsl

104 paloHaIbHBIX, HPPALMOHATEHBIX
MOKAa3aTeIbHBIX U JIOTapU(PMUUIECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHHUS € TapaMeTpaMu

106 PanmonansHbIe HEpAaBEHCTBA C
napaMeTpamu

107 PanronaneHbIE CHCTEMBI € TApAMETPAMHU

108 HpparnmonansHble ypaBHEHHUSI,
HEPaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI €
napaMeTpamu

110 [loka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 ITokazarenbHbIE CUCTEMBI C MTapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHU,
HEPABEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue cuCTEMbI C
napaMeTpamu

114 TpuronomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

115 TpuroHoMeTpuyeCKre HEPAaBEHCTBA C

napameTpamu




116

TpUroHomMeTpru4eCcKue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccineaoBanme
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallUi C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peabHbIX
CUTYyAalUH C IIOMOILBIO CUCTEM YPaBHEHHUU
C mapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIlui C TOMOUIBIO CUCTEM ypaBHEHUI
C mapameTpaMu

120

KonTponbnas padota: "3agaun ¢
napaMerpamu’

121

[ToBTOpenue, o6odIIEHNE,
CUCTeMaTH3alus 3HaHU|: "YpaBHEHUS"

122

[ToBTOpenue, 06001IEeHNE,
cucreMarnsanus 3HaHui: "YpaBHeHU"

123

[ToBTOpenme, 0600IIEHNE,
cucTeMaTH3anus 3HaHui: ""Y paBHEHHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenme, 0600IIEHNE,
cucremarusanus 3HaHui: "HepaBencrsa"

125

[ToBTOpeHnue, 06001ICHNE,
cuctemaTusanus 3HaHuii: "HepaBeHncTaa"

126

[ToBTOpeHnue, 06001IEHNE,




cucrtemaTusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEeHmE, 0600IICHHE,

127 cucreMaruzanus 3Hanui: "[IponsBoanas u 1
e¢ mpuMeHeHue"
[ToBTOpeHue, 06001ICHNE,

128 cucremaTtusanus 3Hanuii: "[IpousBoaHas u 1
ec npuMeHeHue"
[ToBTOpenue, 06001EHNE,

129 cucremarusauus 3HaHui: "[IpousBonHas u 1
e¢ nmpuMeHeHue"
[ToBTOpEeHmE, 0000IICHNE,

130 cucrtemaTusanus 3Hanuil: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

132 [ToBTOpenue, o6odIIEHNE, 1
cucreMarusanus 3Hanui: "Oynkiun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

134 HroroBast kKoHTpoOsIbHAS paboTa

135 Wtoroas KOHTpoOsIbHASA paboTa 1 1

136 [ToBTOpenwue, 0000ImIEHNE, 1
CHCTEMAaTH3aLMs 3HAHU I

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtematuka: anrebpa v Hayajga MaTeMaTHYE€CKOTO aHalli3a, TeOMETPHS.
Anre6pa v HadyaJla MaTeMaThdeckoro ananusa, 11 kimace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKiinoHepHoe 00111€CTBO

«3marensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Anrebpa n Hauajga MaTeMaTUYECKOro aHaan3a. MeToanyecKue peKOMEHJaluH.

10-11 kmaccer - ®emoposa H.E., Tkauera M.B. 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://lib.myschool.edu.ru/
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