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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiil kypc «Anredpa ¥ Hayajga MAaTEeMaTHYECKOTO aHalW3a» SBIISETCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B MpOrpaMMe CpeJaHEro ooIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJAHOW CTOPOHBI, OH 00€CleYnBaeT MHCTPYMEHTANbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroll CTOPOHBI, POpMHUpPYET
JIOTUYECKOE M aOCTPAKTHOE MBINUJICHUE 00Yy4aronIMXxcs Ha ypOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CJIOBECHOCTH U JPYTUX
JUCHUIUIMH. B paMkax JaHHOTO y4eOHOTO Kypca oOydarouiydecs OBJIaJCBalOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HaykH, KoTopas (QOpMyJIUpPyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEMaTHYECKOTO aHajau3a 3aKjia/ibIBaeT
OCHOBY [JI1 YCIICIIHOTO OBJIQJIHUs] 3aKOHaMu (U3UKH, XUMHH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TECHJICHIIMI Pa3BUTHUSI SKOHOMHUKHU M OOIIIECTBEHHOU KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh WX JJIs JalibHEHUIIEro oOpa3oBaHUS U B
MOBCETHEBHOM KU3HH. B TO ke BpeMs OBIajieHHE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSMHU aireOpbl W MaTeMaTHYECKOTO aHallu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C MOMOUIBI0 MHAYKLIHUU U pacCcykaaTh AEAYKTUBHO, HUCIOJIb30BaTh
000011IeHNe W KOHKpETH3allhio, a0CTparupoBaHUE M AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenus ydeOHOro kypca «Ainrebpa M Havaja MaTeMaTHUYECKOIrO
aHanu3a» oOydYaromniyecs: MOoJy4YaloT HOBBIM ONBIT PEIICHHs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH pealbHbIX CHUTYalHil,
UHTEpPOpETAlM  TOJYYEHHBIX  PEUHIEHUW,  3HAKOMSATCA C  MIpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TPHUPOAE, HAYKE U MCKYCCTBE, C
BBLAAIOIIMMHKCS MaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIii Kypc 001a1aeT 3HAYUTETBHBIM BOCIUTATEIHHBIM MOTEHITHAIIOM,
KOTOPBIM peanu3yercs Kak 4depe3 Y4eOHbIH Marepual, CIOCOOCTBYIOIINN
dbopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 crenuduxky yqdeOHOoi
JESTENIbHOCTH, TpeOyromel MpOAOKUTEIbHON  KOHIIGHTpAallM  BHUMaHUA,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN Pe3yibTaT.

B ocHOBe MeToIMKYM 00yUueHUs anredpe v HadalaM MaTeMaTHYeCKOTO aHaIn3a
JIEKUT ACATEIbHOCTHBIN TPUHIUIT 00yUEHHUSI.

B ctpykType yuebHOro Kypca « Anredpa v Hadasia MaTeMaTHIeCKOTOaHATN3a»
BBIJICJIEHBl  CIEAYIOUIME COJIepKAaTeIbHO-METOAUuYecKue JnuHuM: «Yucna wu
BBIUUCIICHUA», «DyHKIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKOro aHanuzay, «MHOXKeCcTBa U Jorukay. Bce oCHOBHbIE



COJIEpPKATEIbHO-METOIUYECKUE JIMHUM H3Y4YaloTCd Ha MPOTSHKEHUH JABYX JIET
o0y4eHus Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, €CTECTBEHHO JOMOJHSS IPYyT
Apyra 1 MOCTENEHHO HACBINIAsICh HOBBIMHU TEMaMU U paszzaesnaMu. JlaHHbIi yueOHbIN
KypC SIBISIETCS HMHTETPATHBHBIM, MOCKOJBKY OOBEIMHSET B cebe conepKaHHue
HECKOJIbKUX MAaTeMaTHYECKHX IHUCLMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaIN3, TEOPUS MHOKECTB, MaTeMaTu4ecKasjaoruka u apyrue. Ilo
Mepe TOTO Kak 0OydJaroluecs: OBIaJeBal0T BCE OoJiee MUPOKUM MATEeMaTHYECKUM
anmapaTroM, y HUX IOCJIEI0BATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHUYECKYI0O MOJENb pealbHOM CHUTyallud, NPUMEHSITh 3HAHUS,
MOJIYYEHHbIE TPU HU3YYCHUH Y4eOHOro Kypca, sl PEIICHHs CaMOCTOSATEIbHO
chOpMyIMpPOBAaHHOW MAaTeMAaTUYECKOW 3a7auyM, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenbHo-MeToANMYeCcKass JTUHUS «YHucna v BBIYMCICHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HAYaTo Ha YpOBHE OCHOBHOTO 00I1ero oopa3zoBanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus ocoboe BHHMMaHHe yjaensercs (HOPMHUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYUCIICHUM, BKJIIOYAIONIMX B C€0S MCIOJIb30BAHHME Pa3IUYHBIX
dopM 3amucu YuMCia, YMEHHUE JieNaTh MPUKUJKY, BBITIOJHATH NPUOINKEHHBIC
BBIUMCJICHUS, OLICHMBATh YHUCIIOBBIC BBIpAKEHUS, pabOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HaKoMble OOYYalOIIMMCS MHOKECTBA HATypajbHBIX, IEJBIX,
palMOHANIBHBIX U JEUCTBUTEIBHBIX  YHCEJN  JOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4Huceld. B  KakIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOICTBEHHBIE €My clenuduueckre 3aJaud W ONepaluu: JAeJIeHHe Haleo,
OMEpUpOBaHUE OCTAaTKAMM Ha MHOXKECTBE LIETBIX YHCEN, OCOOBbIE CBOWCTBA
pPaIMOHANILHBIX U UPPAIMOHATBHBIX YKCeN, apu(METUYECKHUE OTepalnu, a TaKKe
U3BJICYCHUE KOPHSA HATypallbHOM CTENEHH Ha MHOXXECTBE KOMIUIEKCHBIX YHCET.
brnarogapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPyra HCIHOJIb3YEMBbIX YHCENl U
3HAKOMCTBY C BO3MOXXKHOCTSMH WX MPUMEHEHHS Uil PELICHUs Pa3IUYHbIX 3a7a4
(dopmMupyeTcsi mpeACcTaBleHHE O €IUHCTBE MATEeMAaTUKH KaK HAayKd U e€ poiid B
MOCTPOEGHUU MOJIENEH peajbHOro MHpa, IMIMPOKO HCHOJIB3YIOTCS 0000IeHue u
KOHKpETHU3aLusl.

JIuausa «YpaBHEHHS M HEPABEHCTBA» pealUM3yeTcsl Ha MPOTSHKEHUU BCEro
oOyueHus Ha YpPOBHE CpeAHEro oOImero o0pa3oBaHUs, MOCKOJIBKY B KaXKIOM
paznene IlporpaMmbl MpPEeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3ajad. B
pe3yinbrare OOydYaroIMecs OBJIAJAEBAIOT Pa3IMYHBIMM  METOJAMM  PELICHHUS
palMOHANbHBIX, HUPPALOHAIBHBIX, MOKA3aTeNbHbIX, JOrapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHHI, HEpPaBEHCTB M CHCTEM, a TaKXke 3ajad,
colepkaliux mnapaMerpsl. IlomydeHHbIE YMEHHsSI LIMPOKO MCIOJIb3YIOTCS MpHU
UCCJEeN0BaHUH (DYHKLIMI C MOMOIIBIO MPOU3BOJHOM, NPU PEIICHUH MPUKIATHBIX



3a/la4y W 3aJla4 Ha HAXOXKJECHUE HauOOJIbIIMX M HAMMEHBIINX 3HAYCHUH (PYHKIHH.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (popMUpPOBaHUE YMEHHI
BBIOJHATh  pacy€Tel 1o  (GopmynaaM, mnpeoOpa3oBaHUsd  pPalUOHAIbHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHYECKUX BBIPAXKEHUH, a TaKKe BBIPAKCHUH,
colepKallluX CcTerneHu U Jjorapudmel. braromaps u3ydeHuto anredpandyeckoro
Marepualia MPOMCXOAMT  JajbHEWlllee  pa3BUTHE  AJTOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI 00y4YaroImuxcs, (GOpMUPYIOTCS HABBIKM JIETYKTHUBHBIX
paccykiaeHuid, paboTbl C  CHUMBOJIBHBIMU  (OopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBHUCHUMOCTEH B BHJE PABEHCTB M HEpPaBEeHCTB. Anrebdpa
npemiaraet A3(PGEKTUBHBIE HWHCTPYMEHTHI JUIsI PEIHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ]lay, HArJSAHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-Metoanveckass JuHUA «DyHKIMU U TpaduUKU» TECHO
neperieTaeTcs ¢ APYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JIa€T MOCJIEA0BATENLHOCTh U3yUeHU MaTepuana. M3yduenue creneHHoi,
NOKa3aTeIbHOM, JIorapu(MUIecKoil 1 TPUrOHOMETPUUYECKUX (DYHKIIHMI, X CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKIUI NI pelieHus 3ajad U3 JpYrux ydeOHBIX
NPEIMETOB U PEaNbHON KU3HHU TECHO CBA3aHO KaK C MAaTeMaTHYECKUM aHAIH30M,
TaK U C pEHIeHHeM YypaBHEHUU U HepaBeHCTB. [Ipu sTom OojblIOe BHHUMaHHUE
ynensiercsi GOPMUPOBAHUIO YMEHHUS BBIPAXaTh (HOpMyJaMU 3aBUCUMOCTH MEXKITY
pa3TUYHBIMUA BEMYMHAMH, MCCIENOBAaTh MOJIyYeHHbIE (YHKIHUU, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol coaepKaTeIbHON JIMHUK HalleJIeH Ha pPa3BUTHUE YMEHUM
M HaBBIKOB, TIIO3BOJISIONIMX BBIPAXATh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B
pasnmuuHoOi dopme: aHATUTHYSCKOM, rpaduyueckoi M cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenpHas nuHus «Hadanma maremMaTHUecKOro aHajan3a» IO03BOJISET
CYIIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYyYarommMcsi, TaKk KaK y HHUX TOSIBIISIETCS BO3MOXHOCTH CTPOUTH
rpaduky  CIOXHBIX (DYHKIHM, ONpEAesITh WX HAWOONBIINE WU HAMMEHBIINE
3HAUEHUs, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI Tel, HAXOIUTh CKOPOCTH H
yCKOpeHus TmpoleccoB. JlaHHas cojaepkareiibHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHHUS MaTEMaTHYECKUX MOJEJeil pealbHbIX CHUTYaIlUi,
MO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B TPUKIIATHBIX, B TOM YHCIIE COIUATBHO-
SKOHOMUYECKHUX, 3ajlayax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYECKOrO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-TOTUYECKOTO U KPEATHBHOTO
MBIIUIEHUSI, (OPMHUPOBAHUIO YMEHUN pACIO3HABATh IMPOSBICHUS 3aKOHOB
MaTe€MaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HarT O



BBIJIAIOIINXCS PE3YybTaTax, MOJYYEHHBIX B X0/I€ PA3BUTUSA MAaTEMAaTUKU KaK HAyKH,
1 00 X aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXeCTBa U JIOTUKA» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUU MHOKECTB W MaTEMaTUYECKOM JIOTUKHU. TeopeTuko-
MHOXECTBEHHBIC MIPEACTaBICHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIBHOM MaTEMaTUKU
U TpeasiaraloT HauboJiee YHUBEPCAJIbHBIN S3bIK, OOBEAMHSIOUIMN BCE pPa3zeIibl
MaTeMaTUKu Hu €€ TPUWIOKECHHIM, OHM CBS3bIBAIOT pa3HbIE MAaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOydYaromeMmycss TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKHU U UCIIOJb30BaTh €0 JJISI BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CIEAyeT MPU3HATh
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAaHM U CJIEJIOBaHUE OMNPEACIEHHBIM
OpaBWiiaM  TMOCTPOEHMSI  JIOKAa3aTeJbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MAaTeMaTHYEeCKON JIOTMKA CIIOCOOCTBYET pa3BUTHUIO JIOTMYECKOTO MBIINUICHUS
00ydJaromuxcs, MO3BOJISIECT UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHoMm Kkypce «Anrebpa ¥ Hauaja MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIC IPHU3BAHBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peanbHbIX
CUTYyalluid, WCCJIEAOBAHMS DTUX MOJENed C TMOMOIIbI0 amnmapara ainreOpsl u
MAaTE€MAaTHYECKOTO aHAJIN3a, WHTEPHPETALMU TOJYYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KAJKJIBIM M3 Pa3[ejoB NPOrpaMMBbl, TOCKOIbKY BECh MaTepHall
y4e0HOr0 Kypca HIMPOKO HCIIONB3YeTCs Ui pelleHus MPUKIATHBIX 3anad. [Ipu
pPEIICHHH  peallbHbIX  NPAKTUYECKUX  3a7ad  oOydaroluecs  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHME HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATH  IMPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHMIO HABBHIKOB PEHICHUS NPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIECCEe U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenne ydeOHOTO Kypca «AnreOpa W Hayajsa MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYUCICHHUS
Panmonanbhbie uncna. OOBIKHOBEHHBIE U ICCATUYHBIC APOOU, IPOLICHTHI,

OeckoHeuHble nepruoanyeckue apoou. [Ipumenenue npo6eit u MpoLUeHTOB i

peLIeHus NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaJIbHOW KU3HMU.

JeuctBurenpHble uKcna. PanvoHanpHbIE W UPPALMOHAIBHBIE YHCIIA.
ApudmeTrueckue — omepanMu € JCUCTBUTENBHBIMM  uyuciaMu.  Mojayiib

JEUCTBUTENBHOIO YKcia U ero cBoiicTBa. [IpubnrmkEéHHbIe BEIYMCIICHUS, MTPaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ uenbiM TnokazareneM. buHom HelooTona. Hcnons3oBaHue
noaxoAsmied GopMbl 3aMucH AEHCTBUTEIIHLHBIX YUCEIT U PEIICHUS MPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HaTYpaJIbHOM CTEMEHU U €TI0 CBONCTBA.

CreneHb C palnMOHAJIBHBIM IIOKA3aTEJIeM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MOKA3aTENIEM.

Jlorapudm uucna. CpoiicTBa norapudma. JlecsiTuuHble U HaTypajbHbIE
JorapuMsbl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOI0 apryMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTAaHT'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa © TOXKAECTBEHHBbIE MpeoOpa3oBaHus. YPpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHHUSI U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS LENbIX U JPOOHO-PAMOHANIBHBIX YPABHEHHUHN H
HEPABCHCTB. MHOrO4YJIeHbl OT OJIHOM NEpPEeMEHHOW. JlemeHue MHOrowIieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHOTOUIeHBI € IETBIMU KO PUIimeHTamMu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUN, COJIEPIKAIINUX CTETICHU M KOPHH.

Uppanuonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUSUPPALTMOHATBHBIX
YPaBHEHUN.

[lokazarenbHble ypaBHEeHHUS. OCHOBHBIE METO/bl PEUICHUS MOKAa3aTeIbHBIX

YPaBHEHUMN.
[IpeoGpazoBanue BeIpaKEHUH, COACPIKAITUX JIOTapU(DMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHoBHBIE METOJIbI perieHus

norapuMUYECKUX YPaBHCHU.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoOpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHEHHBIX ypaBHEHUM. MarTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHu. OnpenenuTenb MaTpUIbl 2X2, ero TeOMETPUUECKUN CMBICIT U CBOMCTBA,
BBIYMCIICHUE €T0 3HAYEHUS, NPUMEHECHHUE ONPEACIINUTEN ISl PELICHUS CUCTEMBI
JIMHEVHBIX YypaBHECHUU. PenieHue NpUKIAAHBIX 3a0a4 C IOMOIIBIO CUCTEMBI
JIMHENHBIX ypaBHeHU. MccnenoBanue NoOCTPOEHHONM MOJENU C IMOMOIIBIO MaTPHLL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEJIENW PEATbHOM CHUTYAllUH C MOMOIIBIO
YPAaBHEHUN U HEpPAaBEHCTB. lIpuMeHEHHME ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1ay U 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKU U peaibHOM KU3HH.

DYyHKIUHN U IPauKU

OyHKIMA, crnocoObl 3amaHus (GyHKUMU. B3aumHO 00paTHbie (QYHKIMH.
Komnosunus ¢ynxuuit. I'padux  dyHkuuu. OneMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUuss ¥ MHOXKECTBO 3HaueHui QpyHkiuu. Hymu dyHkuuu.
[TpomesxyTku 3HakonocTostHCTBA. UETHBIE U HeuéTHbie hyHKuMU. [lepuoanueckue
¢ynakiuu. TIpomMexyTKM MOHOTOHHOCTHM (YHKIUMU. MakCuMymMbl U MHHHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinas, KBaApaTU4Has U JAPOOHO-TMHEHHAs (YHKIUU. DJIeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (QyHKIIMS ¢ HaTypaJbHBIM M LENBIM NoKa3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeNeHn Kak PYHKIIMUM OOpaTHON CTENEeHU
C HaTypaJbHBIM I10Ka3aTeJIEM.

[Toka3zatenbHast U snorapudmuueckass QyHKIMH, UX CBONCTBAa M TpadUKH.
Hcnons3oBanue rpadukoB QyHKIINM 15 pelIeHUs] YpaBHEHUH.

TpuroHomerpuueckas OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAJIBHBIX IIPOLECCAX U SBICHUSAX.
I'paduku peaabHBIX 3aBUCUMOCTEN.

Hayana MmaTeMaTH4YeCKOro aHAJIM3a

ITocneqoBaTeAbHOCTH, CHOCOOBI 3aJaHMs ITOCIENOBaTeNbHOCTEH. MeTon
MaTeMaTH4eCKOM  MHIAYKIMM.  MOHOTOHHBIE W OrpaHUYCHHbBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHUS MAaTEMaTUYECKOrO0 aHalau3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas U reoMmeTpuueckas nporpeccuu. beckoneuHo yObIBaromast
reomerpuueckasi mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH T'€OMETPHUUYECKOM
nporpeccui. JINHEWHBIN U 3KCITIOHEHIMAIBHBIN pOCT. Yucno e. PopMyna CIOKHBIX
poueHTOB. Mcnonb3oBaHWe Tmporpeccu Uil pEelIeHHs pealbHbIX — 3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (QyHKIMM M uX CcBoWcTBAa. TOYKM pa3pbiBa. ACHUMOTOTHI
rpadgukoB QyHkuuid. CBolcTBa (YHKUMI HENpepbIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB [JI1 pELICHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u Bropas npon3BoHble PyHKIMU. OnpeeneHue, reOMeTpUIeCKui u
(u3HUeCKHil CMBIC MPOU3BOJHON. YpaBHEHHE KacaTebHOM K rpaduky QpyHKIIMH.

IIpoussoansie DJIEMEHTApPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUN QYHKIUH.

MHosxecTBA U JIOTHKA

MHOXeCTBO, OIlepalMi HaJ MHOXECTBAMM M HMX CBOWCTBA. Jlnarpammbl
Oiinepa—Benna. IlpuMmeHeHHE TEOPETMKO-MHOYKECTBEHHOI'O — ammapara  Juis
ONMCAaHUS pPEANbHBIX IPOLIECCOB U SBICHUM, NPU PEUICHUM 3a1ad U3 IAPYTrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEeMaTHYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHHUS.

11 KJIIACC

Yucia v BbIYUCJICHUS

Harypanbubie u nensie yucna. [I[puMeHeHHE TPU3HAKOB JEIUMOCTH LEJBIX
gyuces, HauOospmmii oOmui nenurend (manee — HOJl) m HamMmeHbiee oOiee
kpaTtHoe (naiee — HOK), ocraTtkoB mo moxysto, anroputma EBkinaa st perieHus
3a/1a4 B LEJIBIX YHCIIAX.

KommuiekcHbie umciia. AnreOpanueckas W TpPUTOHOMETpUYEcKas (HOPMBI
3aMMCH KOMIUIEKCHOTO 4YHCla. Apu(METHYECKHE OIepaluud ¢ KOMIUIEKCHBIMH
gyuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPIWHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oii creneHu u3 KOMIUIEKCHOro uucha. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] M1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHbIE ~ METOJIbl  PEIICHHUA TOKA3aTEeNbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHHS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEILICHHS] CUCTEM U COBOKYITHOCTEH palMOHAJIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamu.



[IpumeHeHue ypaBHEHU, CHCTEM U HEPABEHCTB K PEIICHUIO0 MATEMaTHUECKUX
3a/1a4y U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKU W peanbHON KU3HU, UHTEPIPETALHS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUNM U rpaduKku

I'paduk xommnosunuu QyHkiui. ['eomeTpuueckue oOpas3bl ypaBHEHUU U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKUNU, UX CBOMCTBA U IpadUKH.

I'paduueckre Meroabl penieHUs ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/]Ibl peLIeHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpagukoB (QYHKIUN IS KCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMUKAIOT NPH PEUICHUH 3a7a4 U3 JAPYTUX Yy4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTtemaTH4ecKoOro aHaJIu3a

[IpumeHeHue nMpou3BOAHON K UCCIAEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTbH U
sKkcTpeMyMbl. HaxoxkneHre HanbobIIero 1 HAMMEHbIIEro 3HaY€HUH HeNPEePhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOM3BOMHON [Jisi HAXOXKACHUS HAWIY4YIIEro pelieHus B
OPUKIAOHBIX 3ajadax, ISl ONpPEACIICHUS CKOPOCTM M YCKOPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eomerpudecknii CMbICT HHTETpalia. BeraucieHue onpeaeaéHHoro
uHTerpana mno gopmyne Herotona-JIeiiOuua.

[Ipumenenue wHTETrpaia A HAXOXKICHUS IUIOMANEH IUIOCKHX (Uryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemennii  nuddepeHnnanbHbBIX  ypaBHEHHH. MartemaTudeckoe
MOJIETMPOBAHUE PEATBHBIX TIPOLIECCOB C TMOMOIIbI0  AuddepeHITnaTbHbIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAKIAHCKOM MO3ZUIIMU 00YUYaOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 00IIECTBA, MPE/ICTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUSI PA3JIMUHBIX CTPYKTYp, SIBJICHUH, MPOLEIYD
IPaXKIaHCKOTO 00111eCTBa (BEIOOPHI, OIIPOCHI U IPYTOe), YMEHUEB3aUMOAEHCTBOBATh
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kIaHCKOW WEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEMaTUUECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIKCHUH B JAPYrMX HayKaX, TEXHOJIOTHAX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAaHHE AYXOBHBIX HEHHOCTEH POCCHIMCKOTO Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO IMOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JOCTHXKEHUM HAYKU U JEATEeIbHOCThIO YUEHOTO, OCO3HAHUE TNYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYeCKOTr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETUKY MaTeMaTHUYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/iad, PEIICHUM, PACCYKICHUM, BOCIIPUUMUYUBOCTH
K MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHHUS:

chOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMaTHYeCKHUE 3HAHHUS B
HMHTEpEcax 3JI0pOBOr0 M 6e30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOC THUTAaHHE, COATAHCHUPOBAHHBIA PEKHUM 3aHATUU H
OTIbIXa, peryisipHas (Gu3ndeckas aKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy/10BOT0 BOCTIMTAHUS

FOTOBHOCTh K TpPYAy, OCO3HAaHUE IEHHOCTU TPYIOJIO0UsA, HHTEpEC K
pazmuuHbIM  chepam  mpodeCCHOHANBHONW  JEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,



TOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3OBaHHIO U
caMoO0pa30BaHUIO Ha TMPOTSHKCHUHM BCEH >KM3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrH4eCKOr0 BOCIIUTAHMS

C(OPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYphl, IOHMMAaHHE BIIHSHHSI
COIHATbHO-D)KOHOMHUYECKUX TPOILECCOB Ha COCTOSHUE MPHUPOAHON M COIMAIBHOM
Cpeibl, OCO3HAHME TI00aIbHOr0 XapakTepa dKOJIOTHYECKHX MPOOIEM, OPUCHTAIHS
Ha MPUMEHCHHME MAaTEMAaTHMYCCKMX 3HAHMM [JIs pEHmICHHS 3a7ad B OO0JaCTH
OKpYJKalolleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOKHBIX
HOCJIECTBHI TSI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHTHS HAYKH U OOIIECCTBEHHOM IPAKTHKH, TIOHUMaHHE MaTeMaTHYECKOM
HAayKH Kak cepbl YETOBEYECKON JAESITENbHOCTH, ITAIOB €€ Pa3BUTHs M 3HAYUMOCTH
IUIS Pa3sBUTHS [UBHIN3AIMH, OBJIAICHUE A3bIKOM MATEMAaTHKH M MaTeMaTHYeCKOM
KYJIbTYPOI KaK CPEICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO
M HCCJIEJOBATEILCKYIO IEATEILHOCTh HHINBUAYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1CHCTBUA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH M XapaKTE€pU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTHYECKUX
00BEKTOB, MOHATHI, OTHOIIICHUH MEX]Ty MMOHATUIMHU, (DOPMYTUPOBATHOIIPEACIICHUS
MOHSITH, yCTaHABIIUBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINHN, OCHOBAHUS JIsI
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAIH3a;

BOCIPUHMMATh,  (QOPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPIKICHHU I
(OpsiMble U OT MIPOTUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, IPUBOJIUTHh IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco® pemieHus y4eOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEUIEHUs, BEIOMPaTh HANOOJIee MOAXOASIIINN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble ucciienoBarebCKue 1eHCTBUA:

MCII0JIB30BaTh BOIMPOCHl KaK HCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (UKCHUPYIOLIME  IPOTUBOpEUHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro 0ObeKTa, SIBICHMS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEIBLHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  HUCCJENOBaHUSA,  OIEHUBaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IEHUN;

OPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BbIABUTATH
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ nnopmanueii:

BBISBJIATH JAePUIUTH MHDOpPMAIUK, JAHHBIX, HEOOXOAMMBIX NJisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U HHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BUIOB U (popm
IIPEICTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJICTaBIATh €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE YUeOHbIE AelCTBHS

OOmmenue:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSMH U
IEISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3pEHUSI B YCTHBIX
M TIMCbMEHHBIX TEKCTaX, JaBaTh IMOACHEHHUS TI0 XOJYy peIICHUs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3ybTarT;

B X0Ji¢ OOCYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJieMBl, pelracMoi 3ajlaud, BBICKA3bIBaTh MWJICH, HAICIICHHBIE HAa TOHUCK
pEIICHUS, COTMOCTABISATh CBOM CYXKICHUS C CYXKICHUSMH JIPYTHMX YYaCTHUKOB
nyanora, oOHapy>KUBaTh pa3IMuMe€ U CXOJACTBO TO3MIUN, B KOPPEKTHOH ¢opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3yJbTaThl PEIICHUS 3aJa4yd, SKCIIEPUMEHTA, MCCIIeI0BaHuUs,
MIPOCKTA, CAMOCTOSTEIBLHO BBIOMPATH (oOpMaT BBICTYIUICHHS C YYETOM 3a1a4
MpEe3eHTAIMU 1 OCOOEHHOCTEH ayuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, aJlTOPUTM PEIICHUS 3a7adu, BBIOUpATh CIIOCO0 pemIeHus C
yIE€TOM MUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

BIAJIeTh  HABBIKAMU  TO3HABATENIBHONH  peQIeKCHH  KaK  OCO3HAHWMS
COBEPIAEMbIX JICMCTBHI W MBICITMTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIIAJICTh
crocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpolecca W pe3yibraTa perieHHs
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPhIC MOTYT BO3HMKHYTh NPH PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JIAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATa IIEJI U YCIOBHIM, OOBSICHITh IPUYNHBI
JTOCTIKEHUST WJIM HEJIOCTH)KCHHS PE3YJIbTATOB JICITEILHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEIBLHOCTD:

NOHMMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYaJTbHOU
paboThl TpU pEeHICHUWM Y4eOHBIX 3ajlad, NPUHUMATh IeJb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pabOThI, paclpeiessTh
BUJIBI pa0bOT, JOTOBAPUBATKLCS, 00CYKAaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYIIIOBBIX dopMax padboThl (00CYyXAeHUs, OOMEH MHEHHA,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO 4aCTh PA0OTHl U KOOPAMHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU YI€HAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KPUTEPHUSM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIEUCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydYaromuiicss MOMYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodell MporpaMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATh TOHATHUSMU: PAMOHATIHHOE YHCIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOIEHTHI, UPPALNHOHAIBHOE YHCIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBLHOIO YHCIA;

OPUMEHATh JIPpOOM M TPOLEHTHl JJIsi PpELICHHs] MNPUKIAJAHBIX 3ajad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

MIPUMEHSITh NPUOTUKEHHBIEC BHIYUCIICHHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C ILEJNbIM II0Ka3aTeseM,
MCII0JIb30BaTh MOAXOASAIIYIO (hOpMY 3alKCH ACHCTBUTENIBHBIX YUCEIN AJI PEIICHUS
MIPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaibHOMU
CTEIIEHU;

CBOOOJTHO OINEPUPOBATH MOHSATUEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENIEM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JIOrapu(dM yucia, 1eCATUYHbIE U
HaTypajbHbIE JOrapu(pmbl;

CBOOOJHO OMEpUPOBATH MOHIATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHIATHUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh pa3jU4Hble METOJAbl pEIICHHS pPalMOHAJIBHBIX U JIPOOHO-
pallMOHAJBHBIX YPaBHEHWH, MPUMEHATH METOJ HMHTEPBAJIOB [JI1 PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW NEePEeMEHHOMH,
MHOTOIEH C IEIBIMUA KO3 (ULIMEHTaMH, KOPHH MHOTOYJIEHA, IPUMEHSTH JIeJICHHIE
MHOIOWJIEHAa Ha MHOTOYIEH C OCTaTKoM, TeopeMy besy u teopemy Buera mis
pelIeHus 3a/a4;

CBOOOJTHO OMEpPUPOBATH TMOHSATUSAMH: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 W €ro T'E€OMETPUYECKUN CMBICT,
UCIIOJIb30BAaTh CBOMCTBA ONpENENuTeNss 2 X 2 1Js BBIYMCIEHUS €ro 3HAYCHMS,
IPUMEHATh ONPENCIAUTENN JUISI PELICHUS CUCTEMbl JIMHEWHBIX YpaBHECHUH,
MOJEIMPOBATh PEAJIbHBIC CUTYallUd C ITOMOIIBI) CHUCTEMBI JINHEMHBIX YPABHCHUU,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEINA C IIOMOLIBK0 MATPULl U OIPEHEIIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YCHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JIEUCTBUH C KOpPHAMHM MJid TPeoOpa3oBaHUS
BBIPAYKCHHUI;

BBITOJIHATH NIPEOOPA30BaHMSI YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBHIPAKEHUM;

CBOOO/IHO OMNEepUPOBATh MOHATUSMU: HpPpALMOHATbHBIC, TOKa3aTeIbHbIE U
JorapuMHUUYECKUE YPAaBHEHUS, HAXOAUTh UX PEIIECHUS C TOMOIIBIO PABHOCUIBHBIX
IIEPEX0I0B WM OCYILECTBIIAS POBEPKY KOPHEM;



MPUMEHATHh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO OMEpPUPOBATH IOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH  HeoOxoaumble  (OPMyNbl AN pPEHICHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYIECKUX YPABHECHHUIA;

MOJIENIUPOBATh peajbHblE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIPAKEHHUS, YpaBHEHHs, HEPABEHCTBA [0 YCJIOBHUIO 3aJayl, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa aireopsbl.

DYyHKIUH U IPAPUKHU:

CBOOO/IHO OTEPUPOBATH MOHATHIMHE: (YHKIUS, CIOCOOBI 3a1aHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKUIUHU, KOMIO3UUUA (yHKUMHA, rpaduk GyHKIMH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB HYHKIHI;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: 00JIACTb OMpPEAENIEHUs W MHOKECTBO
3HaYeHWH PYHKINU, HYITU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHUSAMHU: YETHBIE W HEUYETHBIC (DYHKIHH,
nepuoandeckue (QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH, MAKCUMYMBI H
MUHUMYMbI (DYHKIIMK, HauOoJblllee W HaWMEHbIIeEe 3HAUYCHHWE (YHKIHH Ha
IPOMEKYTKE;

CcBOOO/IHO ONEpUPOBATh NOHATUSAMU: CTENEHHAs (QYHKIUS C HAaTypaJbHBIM U
LeJIbIM [OKa3aTesieM, TrpapuK CTENEeHHOW (YHKIMH C HATypaJbHbIM U ILEJbIM
nokaszaTeneM, rpauk KOpHA n-oil CTENEeHM Kak (PYHKIMHM OOpaTHOM CTENeHU c
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpoOBaTh NOHATHUAMHU: JIMHEIHas, KBaJApaTW4yHas U APOOHO-IHHENHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOO/IHO OIEpUpOBaTh MOHATHSAMH: TOKa3aTellbHAs U JIorapupmMuueckas
GbyHKIMM, WX CBOWCTBA W TrpadWKd, HMCIOJB30BaTh MX Tpaduku IS pEHIcHUs
YPaBHEHH;

CBOOOJIHO ONEpUPOBATh NOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
oIpesiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku (GYHKOUH JUIsI  UCCIEJOBaHMS MPOLECCOB U
3aBHCHMOCTEW IpU pElIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Havana MaTeMaTH4eCKOro aHAJIN3A:

CBOOOIHO OMNEPUPOBATh MOHATUAMU: apuPMETHUecKas W TeoMeTphuuecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAsi TeOMETpUYECKasi MPOTrpeccHsi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

WCIIONIB30BaTh MPOTPECCUU Ui PELICHHS peajbHbIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH NOHATUSAMU: MOCIEAOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATENIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCJIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHHsS MAaTeMaTHYECKOr0 aHAJIW3a KakK aHaln3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HETIPEPBIBHBIE (YHKIIUU, TOYKH pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OIEepUpoBaTh MOHATHEM: (YHKIHS, HENpepbhiBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI Ui pelIeHUs 3a/1a4;

CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: TIepBas M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTedabHas K rpaduky G yHKINH;

BBIYUCISATh TPOU3BOHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKU M (PU3MYECKUH CMBICI MPOU3BOJHOM s
peuieHus 3aaad.

MHo:xecTBA U JIOTHKA:

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSIMU:  MHOXECTBO, OMNEpalud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JiJIsi OMUCaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: ONpENEICHUE, TEOopeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMAaTHUYECKOT0 00BEKTa, TOKA3aTeNbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJjacce oOydYaromuiicss MOMYYUT CIETYIOIINE
NPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabouell MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia v BBIYUCTICHUSA:

CBOOOTHO ONEPUPOBATH OHITUSAMU: HATYPATBLHOE U 1IEJI0€ YUCII0,MHOKECTBA
HATypPAJIbHBIX M LIEJIBIX YUCEN, UCIOIb30BATh MPU3HAKH JETUMOCTU LEIbIX YUCET,
HO/I u HOK HarypanbHbIX 4uceN Jisl pELICHHs 3ajlady, NPUMEHATh AITOPUTM
EBximna;

CBOOO/IHO OIEpUpPOBaTh MOHSATHEM OCTaTKa MO0 MOJYJO, 3alUChIBaTh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX TO3ULIUOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOO/IHO OMNEpUPOBATh MOHSATUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCIA B anreOpandeckor u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apupMETHUECKHUE ONepaluu ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABECHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSMH: HPpAIMOHANIbHBIC, IMOKAa3aTelIbHbIE W
norapu@mMuyYecKkre HEPaBEHCTBA, HAXOJWTh HMX pPEUIEHUS C TMOMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIIAITh OTOOp KOpPHEH MpH PEHICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
MPUMEHSITh  HeoOXoaumble  GOPMYJIBI  JIJIE  PEIIeHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YPaBHCHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIC/ICTBUS, HAXOJUTh PEIICHUS
CHUCTEMbI U COBOKYMHOCTEW PallMOHAIBHBIX, UPPAMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUIN U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalrOHaJbHbIE, MoKa3aTelbHbIE,
norapumMuyeckue W TPUTOHOMETPUYECKUE YpaBHEHUS W HEPABEHCTBA,
cojepKalye MOAYJIU U mapaMeTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHMPOBATh pEAIbHbIC CHUTYyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDA)KCHUS, YPABHEHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJENIM C HCIIOJIb30BAaHUEM armapaTra ajireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U rpaguKu:

CTpOUTh TpadUKU KOMMIO3UIMHK (GYHKIUNA C TMOMOIIBIO 3JIEMEHTapPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTh TEOMETpUYECKHEe O00pa3bl ypaBHEHWH ©  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO  OMEpUpOBaTH MOHATHSAMH: TpapUKd TPUTOHOMETPUUECKUX
ynKumi;

OPUMEHITh (GYHKIIUU JJII MOJETUPOBAHUS ¢ HCCIEIOBAHUS PEAbHBIX
IIPOLECCOB.

Havana maTteMaTH4ecKOro aHaJIu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl MCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI;

HAXOJIUTh HauOOJbIIEE U HAUMEHbIIIEE 3HAUCHUS! (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh NPOU3BOAHYIO I HAXOXKJICHUS HAWIY4dllIero pPEUICHHS B
MPUKJIAAHBIX, B TOM YUCJIE COLIMATIbHO-3KOHOMHUYECKHUX, 3a/1a4aX, JJIs ONPEACICHUS
CKOPOCTH M YCKOPEHUSI MPOIIECcCa, 3a1aHHOT0 (hOpMYJION MiIH TpaduKoM;



CBOOOJHO ONEPUPOBAaTH MOHATHAMHU: IEpBOOOpa3Has, ONpeaeIEHHBIN
MHTErpaj, HaXOAUTh MEPBOOOpPA3HbIE 3JIEMEHTAapHBIX (YHKUUA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IJIOLIAU TJIOCKUX (PUTYp U 00BEMBI TEJ C MOMOLIBIO UHTErpaa;

UMETH MPEJCTABICHUE O MATEMATUYECKOM MOJIECIIMPOBAHUH HAa TIPUMEPE
cocTaBlieHUs TU(PdepeHIuaNbHBIX YPaBHEHUMH;

pemaTe NpUKIAgHbIE 3aJa4d, B TOM YHMCJIE COLHAIBHO-3KOHOMHYECKOIO WU
(u3nyeckoro xapakrepa, CpeACTBAMUA MAaTEMAaTUYECKOIO aHAIM3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPorpaMmbI Bcero Konrpoapnbie | [pakmirieckie o0pa3oBaTe/ibHbIE
padoThI padoTbl pecypens
MHOK€ECTBO IEMCTBUTEIIBHBIX YUCEN.
1 MHorounensl. PaiioHaibHbIE ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkuuu 1 rpadpuku. CteneHHas GyHKIMS C 12 1
LETBIM OKa3aTeaeM
3 ApubdmMeTnueckuiit KOpeHb N-0¥ CTEMEHHN. 15 1
HppanunoHanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenbHbIC 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuronomeTpudecke BEIpaXXEHUS U 29 1
YpaBHEHHUS
[TocnenoBarenbHOCTH U IPOrPECCUN 10
HenpepriBubie pynkuuu. [IpousBoaHas 20
9 [ToBTOpEeHnue, 0600IIeHNEe, CUCTEMATH3AIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 0




11 KJIIACC

KosnuuyectBo yacos DJIEeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpoaemsre | Ipaxtiieckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 I/IccneILOBaHer (YHKIIHIA C TOMOIIIBIO 99 1
MIPOM3BOTHOM
2 [TepBooOpa3Has 1 MHTErpaT 12 1
3 I'pacduiku TpuroHOoMeTpUYECKUX PYHKLIUH. 14 1
TpuroHomeTpruyeckue HEpaBEHCTBA
4 HppanmonaibHbIe, TOKa3aTeIbHBIC H o4 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie uncna 10
HarypanbsHble u menbie yucna 10
CucreMbl pallMOHAIBHBIX, HPPALIHOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTApU(DMHUIESCKIX 12 1
ypaBHEHUI
8 3amayu c mapameTpaMu 16 1
9 HOBTO}T)SHI/IC, 0000111eHue, CCTeMAaTH3aIUs 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Kontpoabibie | Hpakriieckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl pecypens
1 [[MHOkeCTBO, OTiepaIiiy HaJl MHOXKECTBAMH 1
U UX CBOMCTBa
2 Juarpammer Diinepa-Benna 1
3 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Panmonansubie unciia. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC TIEPHOIUICCKUE APOOH
Panmonansubie unciia. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC TIEPHOIUICCKUE APOOH
5 [IpuMenenue qpoOeit 1 TPOLICHTOB ISt 1
penieHus MPUKIAIHBIX 3a1a4
7 [IpuMeHnenue qpoOeit 1 TPOLICHTOB JIJIst 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEIIbHBIC YKCIIa. PallMOHAIIBHBIC U 1
WppalMoHabHBIE YUCIIa
9 Apudmernueckue onepamnu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Moaynb IeHCTBUTENBHOTO YUCIIA U €TO 1

CBOMCTBaA




11

[TpubnnxEHHbBIC BBIYUCICHUS, IPABUIIA
OKpPYIVICHMS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCICHUI

12

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI pCHICHUA LEJIbIX U
JTPpOOHO-palIMOHATFHBIX YPABHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUA LNCIIBIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON HEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYICH C
octatkoM. Teopema bezy

16

MHoOTOo4JIEHBI C IIETBIMHA KO3 UITMEHTAMH.
Teopema Buera

17

Pemenue cucrem MMHEMHBIX ypaBHEHUN

18

Pemenue cucrem MMHEMHBIX ypaBHEHUN

19

Marpuiia CHCTEMbI JTMHEHHBIX YPaBHECHHI.
OrnpenenuTenab MaTPUIIBI 2X2, ero
rCOMETPHYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €r0 3HAYEHUS

20

Omnpenenurens MaTPUIIBI 2X2, €r0
T€OMETPHUYECKUN CMBICI U CBOWCTBA;
BBIUHCIIEHUE €70 3HAUEHUS

21

IIpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukinaaHbIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukinaaHbIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KonTtponsHas paboTa: "PanmonansHbie
ypaBHEHHUS U HepaBeHCTBA. CHuCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6partubie pynkunn. Kommnosunus

byHKIM]

26

I'paduk pyHkmu. DnemeHTapHbie
npeoOpa3oBaHusi rpaduKoB QyHKIMI

27

OO6nacTh ornpenesieHus] © MHOYKECTBO
3HaueHui pyakimu. Hymm Gysakmmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UeETHbie 1 HEU€THBIC (PYHKIIHH.
[Tepunoanueckue pynkuun. [TpomMmexyTkn
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl 1 MUHUMYMbI ()yHKIIHH.
Haubonbiiee u HauMeHblee 3HAYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, kBajpaTU4IHas U APOOHO-
nuHeitHas GyHKUIUU

31

DreMeHTapHOe HccieI0OBaHue U
MOCTPOEHHE TPAPUKOB 3TUX (HYHKIUHA

32

DeMeHTapHOe HccieI0OBaHue U
MOCTPOEHHE TPAPUKOB 3TUX (DYHKITUHA

33

Crernens ¢ LIEJIBIM NOKa3aTelieM. buHom




Hrrorona

Crerens ¢ LICJIBIM ITIOKa3aTeieM. buHnom

34
HerotoHa
Crenennast QyHKIHS C HATYpATbHBIM U

35 LeabIM nokasareneM. E€ cBoiicTBa U
rpaduk

36 Kontponbnas padora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA
Apudmernueckuit KOpeHb HaTypaJIbHON

38 CTEIIEHU U €r0 CBOMCTBA

39 [IpeobpazoBaHus YUCITOBBIX BEIPAKCHHH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHust YUCTOBBIX BEIPAKCHHM,
COJZIEpKalIUX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Hppannonansseie ypaBHeHUs. OCHOBHBIE

42 METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHHI
Wppannonanssblie ypaBHeHUs. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUU
HppannonansHelie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUU

45 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUH




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE IEPEXO0/IBI B pELICHUU

40 HppalMOHAIIbHBIX YPAaBHEHUM

47 PaBHOCHIIBHBIE [TEPEXO0/IBI B PELLIEHUN
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILIEHUN
HppalMOHAIIbHBIX YPaBHEHUM
CaoiicTBa U rpaduk KopHs N-0if cTeneHn

49 Kak (yHKIIMU 0OpaTHOM CTETIeHH C
HaTypaJIbHbIM TOKa3aTesieM
CaoiicTBa 1 rpaduk KOpHs N-0M cTereHn

50 KaK (QyHKIIMH 0OpaTHOW CTENEHH ¢
HaTypalbHbBIM I10Ka3aTelleM
KonTtponpnas padota: "CBoiicTBa u rpadux

51 KOpH# N-0i1 ctenenu. MppanuoHnaibHbie
ypaBHEHHUS"

59 CreneHb ¢ pallMOHAJIBHBIM [IOKa3aTeIeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAJIBHBIM [IOKa3aTeIeM U
e€ cBoiicTBa

54 CreneHb ¢ paliMOHaIBHBIM [IOKa3aTeIeM 1
e€ CBOICTBa

55 [Toxa3zaTenbHast GyHKIMS, €€ CBONCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINN U1
peLIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINN 15

pelLIeHNs] ypaBHEHUI




[TokazarenbHble ypaBHeHUsI. OCHOBHBIE

58 METO/1bI PELLIEHUS IOKA3aTENbHbIX 1
YpaBHEHHUU
OKazareibHble ypaBHEHUS. OCHOBHbIE
I1 O
59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHHI
OKazaresbHble ypaBHEHUs. OCHOBHbIE
I1 O
60 METO/IbI PeIICHHS TIOKA3aTEIbHBIX 1
YpaBHEHHI
61 KonTponbnas pabora: "Iloka3zaTenbHas 1
¢byukuus. [TokazarenbHble ypaBHEHUS"
62 Jlorapudm uncna. CoiicTBa norapudma 1
rapu¢m uncna. CoiicTBa jorapudm
63 Jlora cia. CBoiicTBa jiora a 1
64 Jlorapudwm uncma. CoricTBa jJorapudma 1
65 JlecsTnuHbIC U HATYpaAJIbHBIC JOTapUPMBI 1
66 JlecsaTnuHbIC U HATYpaAJIbHBIC JOTapU(PMBI 1
57 IIpeoOpa3oBaHue BEIpAKEHUH, COAEPIKAILNX 1
JoraprumbI
68 IIpeoOpa3oBaHue BEIpRKEHUH, COAEPIKAILINX 1
JorapruMbI
69 [IpeoOpa3oBaHue BEIpAKEHUI, COAEPIKAILNX 1
JorapruMbI
70 Jlorapudmuueckas pyHKLuUs, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmuueckas pyHKLuUs, €€ CBOWCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka GyHKINAN IS 1

pelLIeHNs] ypaBHEHUI




Ncnonb3oBanue rpaduka GyHKIUH 15

73
peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHUss. OCHOBHBIC

74 METO/1bl pELIeHUS JJorapu(PMUUECKUX
YpaBHEHUM
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE

75 METO/1bI pEIIeHUs] JIOTapU(PMHUUECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHHI

77 PaBHOCHIIBHBIE [TEPEXO0/IbI B PEILIEHUN
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TTEPEXO0/IbI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHHM

79 Kontponbras pabora: "Jlorapuhmuyeckas
¢dbynaknus. Jlorapudmuaeckue ypaBHeHus "

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpruueckas OKpyKHOCTb,

84 OIIpE/IETIEHNE TPUTOHOMETPUUECKUX

(GYHKIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpy>KHOCTb,

85 OTIpeIeNICHNE TPUTOHOMETPUUECKUX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI 1

9 [IpeoGpazoBaHne TPUTOHOMETPUUECKUX 1
BBIpOKCHUT

91 [Ipeo6pazoBaHye TPUTOHOMETPUUECKUX 1
BBIpOKCHUT

92 [IpeoGpazoBaHye TPUTOHOMETPUUECKUX 1
BBIpOKCHUN

93 [IpeoOpazoBaHue TPUTOHOMETPUIECCKUX 1
BBIpAXEHU I

94 Pemenne TpuroHOMETpUYECKUX ypaBHEHUN 1

95 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUI 1

96 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUI 1

98 Pemenue TpuroHoMeTpUYECKUX ypaBHEHHIA 1

99 Pemienune TpuroHoMeTpUYECKUX ypaBHEHHIA 1

100 Pemenue TpuroHoMeTpUYECKUX ypaBHEHHIA 1
KonTposnpsHas paborta:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTelbHOCTe. MeTon




MaTEMaTHYE€CKON UHIYKIUU

MoOHOTOHHBIEC 1 OIr'paHUYCHHBIC

103 nocieaoBarenbHocTU. ctopus ananu3za
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoHeuHo yObIBaroiasi reOMeTpruIecKas
Iporpeccus

107 Cymma 6eckoHEeUHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. DopMyia CI0KHBIX TPOIIEHTOB
JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.

109 Yucno e. DopMyia CI0KHBIX TPOIIEHTOB

110 Hcnonb3oBanue nporpeccuu sl perieHus
pealIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

11 KounTponbnas pabora:
"IlocnenoBaTeaIbHOCTH U POTPEeCcCUn”

112 HenpepriBHbIC DyHKIIMM U X CBOKCTBA

113 Touka pa3psiBa. ACUMIITOTHI IPaUKOB
byHKIMI

114 CpoiicTBa (PyHKIIMI HETIPEPHIBHBIX HA
OTpeE3Ke

115 CBoiicTBa QyHKIIMI HETIPEPHIBHBIX HA
OTpeE3Ke

116 Metoa MHTEpBAIOB VISl PELLICHUS

HCPAaBCHCTB




117 MeTo1 UHTEePBAJIOB IS PEIICHUS
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMNA 1S pelieHust 3a1a49

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 pereHus 3aaa4

epBasi ¥ BTOpasi MPOU3BOIHBIC KIIUN

121 I1 VH

122 Omnpenenenne, reOMETPHIECKUI CMBICT
MPOU3BOTHOM

123 Omnpenenenue, GU3MIESCKUI CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeabHOH K TpauKy
byHKIIMN

125 VYpaBHeHHE KacaTeabHOH K IpaduKy
byHKIIMN

126 [IpousBoiHbIE AIeMEHTAPHBIX QYHKITAN

127 [IpousBoiHbIE AIeMEHTAPHBIX QYHKITAN

128 [IpousBoHas CyMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMIO3UINH (DYHKIUI

129 [IpousBoHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

130 [IpousBoiHAs CyMMBI, TPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINH (DYHKITUI

131 KonTtponeHas pabora: "IIponsBonHas"

132 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIHS




3HaHui: "YpaBHeHusa"
133 [ToBTOpeHue, 06001IeHIEe, CUCTEMATH3AIHS 1
3HaHui: "Oyakuun"
134 Wrorosas KoHTpoJIbHAs paboTa
135 Hrorosas koHTpobHas paboTa
136 HOBTOvpeHI/Ie, 0000111eHIE, CHCTEMATHU3aLIH 1
3HAHHUN
OBLIEE KOJIMYECTBO HACOB I1O 136 10

[TPOI'PAMME




11 KJIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacoB

KonTpoasubie
Bcero P
padoThI

IIpakTHueckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHnne npon3BOAHOM K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB M SKCTPEMYMBI

[Ipumenenne mpou3BOAHOM K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[Ipumenenre mpou3BOIHON K
UCCleoBaHuI0 QYHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOAHOM K
UCCleI0BaHUI0 (QYHKIMNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTb Y 3KCTPEMyMBbI

HaxoxnaeHue HaMOOJIBIIEr0 U

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HaMOOJIBIIEr0 U




HaWMEHBIIETO 3HAYE€HUsI HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHHSI HETIPEPBIBHO M
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHne npou3BOAHOM ISt
HAaxO0JKJICHUS HAWJTYYIIIEeTO PEIICHHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue npou3BOAHOM I
HAaXxO0JKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHneHre MPONU3BOTHOM IS
OTIpeIeTICHUs] CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOTO GOPMYIOil WK
rpapuKoM

16

[IpumMeHeHre NpOU3BOJHOM IS
OTIpeIeIeHUs] CKOPOCTU M YCKOPEHMS
nporiecca, 3a1aHHOTro0 (GOpMYIOH HITH
rpapuKoM




17 Kowmmosutus GyHKImii

18 Komnosunus pynkumit

19 Komnosunus GpyHkumit

20 I'eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckre 06pasbl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

29 Kontponbhas padota: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooGpa3Hasi, 0OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 [TepBooOpa3HbIE dTIEMEHTAPHBIX (PYHKITHIA.
[IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC d7IEMEHTAPHBIX (PYHKITHIA.
[IpaBuna HaxoXkAEHUS TEPBOOOPA3HBIX

26 HuTterpain. 'eoMeTpudeckuii CMbICT
WHTerpana

97 Brruncnenue onpeenéHHOro HHTErpana
o ¢popmyne Hrrorona-Jleitoauma

)8 Brruncnenue onpeaenéHHOro HHTErpana
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHue nHTErpaa 1 HaXOXKICHHUS
TIoaied MIOCKUX QUryp
[IpumeHeHne HHTErpana I HaXOXKICHHS

30 00BEMOB T€OMETPUUYECKHX TET

31 [Ipumeps! pemenuit auddepeHmanbHbIX

YpaBHEHUU




[Tpumeps! perennii quddepeHnnanbHbIX

32 b
ypaBHEHHIA
MaremaTrnueckoe MOIETUPOBAHUE

33 PEATBHBIX TIPOIECCOB C MOMOIIIBIO
mddepeHnnanbHbIX ypaBHEHUN

34 Kontponsnas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpruyeckue GyHKITUHN, UX
CBOMCTBa U rpaduku

36 TpuronomeTpuueckue QyHKIUH, UX
CBOMCTBaA U rpapuku

37 TpurornomeTpuueckue QyHKIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUICCKUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

41 yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH

43 OT60p KOpHEW TPUTOHOMETPHUECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOM OKPYKHOCTU

Pemenue TpuroHoMeTpu4EeCKUX

44
HEpaBEHCTB

45 Pemenue TpuronomeTpuyecKkux
HEpaBEHCTB

46 Pemenue TpuronomeTpuyecKkux
HEpaBEHCTB

47 Pemenue TpuroHomeTpuyecKkux
HEpaBEHCTB
Kountponsnas padora: "I 'paduku

48 TPUTOHOMETPUUECKUX (DYHKIUH.
Tpuronomerpuueckre HepaBeHCTBA"

49 OcHOBHBIE METOIBI PELICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIBI PELICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOIbI PELICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUYECKuX HEPABEHCTB

54 OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUYEeCcKuX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMUYEeCKuX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

J'IOl“apI/I(I)MI/ILICCKI/IX HCPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaLMOHAILHBIX HEPABEHCTB
3 OCHOBHBIEC METO/IbI PEIICHHSI
> MppaMOHAILHBIX HEPABEHCTB
9 OCHOBHBIEC METO/IbI PEIICHHS

> MppaIMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METOIbI pEIICHUS
MppalMOHAILHBIX HEPABEHCTB

61 I'paduueckue MeTObI pelIeHUs
MppaIMOHAIEHBIX YPaBHEHHUN

62 I'paduueckue MeTOAbI pelIeHUs
MppaIMOHAIEHBIX YPaBHEHHN

63 I'papuueckue MeToAbI pelIeHus
[IOKa3aTeNbHbIX YPaBHEHUN

64 I'paduueckue MeToAbI pelIeHns
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue MeToabI pelIeHus
norapu(MUUECKUX ypaBHEHUH

66 I'paduueckue MeToAbI pelIeHns
norapu(pMUUECKUX HEPAaBEHCTB

67 I'paduueckue MeToAbI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padurueckue MeTOo bl pelIeHHs

68 MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUU
I'padpuueckue MeTOIbI pelieHns

69 MOKa3aTeNbHBIX U JIOrapu(MUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToabI pereHuUs
MOKa3aTeIbHBIX U JTOTapu(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue METO bl peIICHHS
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
HEpaBEHCTB

72

KonTponsnas pabdora: "UppanuonanbsHsie,
MOKa3aTesbHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommnnekcHbie uncna. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOPMBI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommiekcHbie uncna. AnreOpandeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIa

75

ApudmMeTnueckue oneparuu ¢
KOMIUIEKCHBIMHU YHCIIAMU

76

Apudmernueckue onepamuu c
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCJI IJIsA




penieHnust PU3NIECKUX U TEOMETPUICCKIX
3a1a4

KonTtposneHas pabota: "KomruiekcHbie

82 "
Yyucla

83 HartypanbHble u nienbie urcna

84 HarypanbsHble u 1ienbie yuca

85 [IpuMeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

86 [IpuMeHeHne mpu3HaAKOB AETUMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHne mpu3HAKOB AETUMOCTH
nensix yucesn: HOJl u HOK

a8 [IpumeHeHue NpU3HAKOB IETUMOCTH
mensix yncen: HO u HOK

89 [IpumeHeHue NpU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJTYJIO

9 [IpumeHeHue Npu3HaKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB ACTUMOCTH

91 LEeNbIX YhCceN: anroput™ EBkinaa amis
pelIeHus 3a/1a4 B LIEeTIbIX YMCIax

92 KonTtponbHas padora: "Teopus nenbix
yucen"
Cucrema u COBOKYIHOCTb YPAaBHEHHUIA.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIEe/ICTBUS

94 Cucrema u COBOKYITHOCTb YPaBHEHHUIA.

PaBHOCHUIIBHBIE CUCTEMBI U CCTEMBI-




CICACTBHA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHU I

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHHI

OCHOBHBIC METOIBI PEIIICHHS CUCTEM H
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHHI

OCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHHI

OCHOBHBIE METObI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH Jorapru(pMUUECKUX
YpaBHEHHI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUM

[TpuMeHeHHe CUCTEM K PEICHHUTO
MaTeMaTHYeCKUX 3a/a4 1 3a]a4 u3

101 pa3IMYHbBIX 00JIACTEH HAYKH M PEaTbHOM
KM3HU, HHTEPIPETAIHS IOTY4CHHBIX
PEe3yIbTaTOB

[IpuMeHeHMEe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3a/1a4 U 3a]1a4d 13

102 pa3nUYHbIX 00J1acTel HayKH U pealbHOM
KU3HU, UHTEPIpETalns NOTyIeHHBIX

pe3yNbTaTOB




[IpumeHeHre HEpaBEHCTB K PELLIEHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3MYHBIX 00JIaCTEel HAyKH U peaIbHOM
KHU3HU, THTEPIPETAIHS OTYIEHHBIX
pe3ynbpTaToB
Kontponbhas padota: "Cuctemsr

104 paMoHATBFHBIX, UPPAITHOHAITBHBIX
MOKa3aTeNbHBIX 1 JTOTapU(PMIIECKIX
ypaBHeHUil"

105 PanvonaneHbIE ypaBHEHNUS ¢ MTapaMeTpaMHu

106 PanmoHanbHbIE HEpaBEHCTBA C
napameTpamMu

107 PanmionaneHbBIE CHCTEMBI C TTapaMeTpamMu

108 HppanmonanbHble ypaBHEHUS,
HEpaBEeHCTBa C MapaMeTpamMmu

109 HppannoHanbHbIE CUCTEMBI C
napaMeTpamu

110 [Toka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3zaTenbHbIE CHCTEMBI C TTapaMeTpaMHu

112 Jlorapudmmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114 Tpuronomerpuyeckue ypaBHEHHUs €
napaMeTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C

napameTpamu




116

TpPUroHOMETPUYECKHUE CUCTEMBI C
rapameTpamu

117

[Toctpoenue u uccienoBaHme
MaTeMaTHYECKUX MOJIETIEH peaIbHbIX
CUTYAalMi C MOMOLIBIO YPABHEHUH C
rapameTpamu

118

[Toctpoenue u uccienoBanme
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYALM C IOMOIIBIO CUCTEM YPAaBHEHUI
C mapaMeTpamu

119

[Toctpoenue u uccienoBanme
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallU C MOMOIIBIO CUCTEM YPaBHEHUI
C ImapaMeTpamMu

120

KonTtponsnas pabora: "3amgauu ¢
napamerpamu”

121

[ToBTOpEeHue, 0600IIeHNE,
cucTemaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHue, 0600IIeHNE,
cucTemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHuE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHEHUs.
Cucremsl ypaBHeHu"

124

[ToBTOpenue, obo0IeHNE,
cucremarusanus 3HaHui: "Hepasencraa"

125

[ToBTOpenue, obo0IeHNE,
cucremaru3anus 3HaHui: "Hepasencrsa"

126

[ToBTOpeHnue, 0600ICHNE,




cucreMaruzaius 3nanuii: "HepaBenctsa"

[ToBTOpEenue, o6o0IICHNE,

127 cucremarusanus 3Hanui: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpEHue, 0600ICHNE,

128 cucremMaruzarus 3HaHuit: "IIpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucteMaruzaius 3Hanui: "IIponsBogHas u 1
e€ npumeHeHune"
[ToBTOpenue, oboOmIeHue,

130 cucreMaTH3anus 3HaHui: "MIHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpEeHuEe, 0600MIEeHNE, 1
cucrtemaTusanus 3HaHui: "OyHkiun"

132 [ToBTOpEeHuUEe, 0600MIeHNE, 1
cucrtemaTusanus 3HaHui: "OyHkiun"

133 [ToBTOpEeHue, 0600IIEHNE, 1
cucrtemaTusanus 3HaHui: "OyHkiun"

134 Hrtoropas koHTpoIbHAS paboTa

135 Hrtoropas koHTpoIbHAs paboTa

136 [ToBTOpEHue, 06001ICHNE, 1
cUCTeMaTu3aIlus 3HaHUH

OBIIEE KOJIMYECTBO HYACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

Anrebpa u Hayana MareMatuyeckoro ananuza. 10-11 knace, yueOHUK 11st
o01reo0pazoBaTeabHON Opranu3anuu: 6a30BbIi U yIi1yOJIeHHbIN
ypoBeHb/I1I.A. Anumos, FO.M.Konsrun, M.B.TkaueBa, H.E.®enopoga,

M.N.11a6ynun/-M.:IIpocsemienne,2016

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA

Anrebpa u Hayalla MaTeMaTHIecKoro ananusa. Junakrnaeckue marepuainsl. 10
kJacc: 6a30Bbiil 1 mpodribHBIN ypoBeHs/M.N.111a0yHnun, M.B.Tkaues.
H.E.®enoposa, O.H.[lo6posa/-M: [Ipocsenienue,2017

Anre0pa 1 Hayaia MaTeMaTU4YecKoro ananusa. Jlugakruyeckue matepuansl. 11
Kiace: npodusbHbIA ypoBeHb/M.W.111a0ynun, M.B.TkaueB. H.E.®enoposa,
O.H.Do6posa/-M: Ilpocemnienne,2010

Anre0pa 1 Hayaa MaTeMaTUYECKOro aHanu3a. MareMaTnyeckue JUKTAHThI. /-

11 xmacc/ I'.T".JIeButac/-M.: Unekca,2014

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2


http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2

https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
ost_5-11_2008/p0/

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru /

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru


http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
http://www.yaklass.ru/
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