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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Asredpa 1 Hayajla MaTEMAaTUYECKOTO aHaJIN3a» SIBJISETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B MpOTpaMMe CpPeaHero oOIero oopa3oBaHMSs, MOCKOJBKY, C
OJIHOM CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAJbHYIO 0a3y /JIi HM3y4YEeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOpOHBI, (OPMHUPYET JOTHYECKOE H
abCTpakTHOE MBIIUICHHE OOYYalolIMXcsi Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
uHGOpMATUKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH M JPYrHMX IUCHHUILUIUH. B
paMKax JaHHOrO y4eOHOro Kypca o0ydaroluecs OBIaJeBalOT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOopas (QopMyJupyeT CBOM AOCTH)KEHHS B MaTEeMaTHUECKON
dbopwme.

VY4eOHbIi Kypc anredpbl U Hayall MaTeMaTHUYECKOIO aHaIN3a 3aKJIa/IbIBAET OCHOBY
JUIsL YCIIEUTHOT'O OBJIaICHUS 3aKOHAMU (DPU3UKHU, XMMHUHU, OMOJIOTUHU, TOHUMAHUS OCHOBHBIX
TEHJACHLIUNA Pa3BUTHUS SKOHOMHUKHU M OOILIECTBEHHOM KU3HU, 103BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX [IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIIOIb30BaTh UX
JUISL TalibHEWIIero oopa3oBaHus U B MOBCEAHEBHOM XKU3HU. B TO ke Bpems oBiajieHuE
aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLMSIMHU alreOpbl U MaTEMaTUUYECKOTO
aHalM3a pa3BUBAECT YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JIOKa3bIBaThb YTBEPXKIECHHUS C TIOMOILIBIO HWHAYKIMUA M pacCyXJaTh JAEAYKTHBHO,
UCIIOJI30BaTh O00O0OIIEHHE M KOHKPETH3alWi0, a0CTparupoBaHUE U  aAHAJOTHIO,
(bopMHpYyET KPEaTUBHOE M KPUTHUECKOE MBIIICHHUE.

B xoze n3ydyenust yue6HOro Kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHaJIN3a»
oOyJaroluecs MoJay4yaroT HOBbII ONBIT peICHUS MPUKIIAJAHBIX 33]1a4, CAMOCTOSITEIIbHOTO
IIOCTPOEHUSI MATEMaTUYECKUX MOJENEN peanbHbIX CUTyallHid, HWHTEpIpEeTalnun
NOJIyYEHHBIX PEIIECHUM, 3HAKOMSATCS C TPUMEPAMHU MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOUIMMUCS MATEMaTHYECKUMU OTKPBITHUSAMHU U UX
aBTOPAMH.

VYyeOHblli Kypc o00JialaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM IOTEHLUAJIOM,
KOTOPBIN peanu3yeTcs Kak yepe3 yueOHbIi MaTepua, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOT'O0 MUPOBO33PEHUS, TAK U Uyepe3 cneupuKy yueOHOM 1eaTeTbHOCTH, TpeOyrolen
POJOJKUTEILHON KOHUEHTpAIMd BHUMAaHUS, CAMOCTOSITEIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 32 MOJIy4eHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe M HadajaM MaTeMaTHYECKOTO aHalu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B crpykType yuebHOro kypca «Anredpa U Hayala MaTeMaTHYE€CKOIO aHaIN3a
BBIICJICHBI CJIETYIOLIUE COJEPKATEIbHO-METOIUYECKHE JIMHUN: «HHrCaa U BBIYUCIEHUSY,
«Dyukuun u rpadukny, «YpaBHEHUS M HEpaBEeHCTBa», «Hawama mareMaTHdeckoro
aHanu3a», «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COAEPKATEIBLHO-METOINYECKUE
JVHUM U3YYaloTCsl Ha MPOTSHKEHUU ABYX JIET OOy4YeHHs] Ha YpOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsl, ECTECTBEHHO JIOMOJHSSA APYr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU



TeMaMHu H paszfenaMu. JaHHBIA yu4eOHBIH Kypce SBISETCS MHTETPATUBHBIM, MOCKOJBKY
o0BeTMHSET B ce0e CoJiep)KaHne HECKOJBKMX MaTeMaTHUYECKHUX AWCIMILINH, TAKHX KaK
anredpa, TPUrOHOMETPHSI, MATEMATUICCKUN aHAIN3, TCOPHSI MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. [lo mepe Toro kak oOyuaroniuecsi OBIajeBaloT BcE Ooiee MIMPOKUM
MaTeMaTUYeCKUM  ammaparoM, Yy HHX  TOCIeNoBaTeNbHO  (opmupyercs u
COBEPIIICHCTBYETCS YMEHHUE CTPOWTH MATEMAaTHYECKYI0 MOJCNb peajbHOW CHUTYaIlHH,
NPUMEHATh 3HAHMS, TOJIYYEHHBIC NMPU HU3YYCHUH YUYEOHOTO Kypca, IS perieHUs
CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTH4YeCKOW  3adaud, a  3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTOMYECKass JHMHUS «Yucina W BBIYHCICHHS» 3aBepliacT
dbopMHpOBaHKE HABBIKOB UCIOIB30BAHMS JEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIIO HAYaTO
Ha YPOBHE OCHOBHOTI'0 o011ero oopa3oBanus. Ha ypoBHe cpeanero obiero oopazoBaHus
oco0oe BHUMaHUE yieisieTcsi (POPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYHCIICHUH,
BKJIFOYAIONINX B €051 UCIOJIb30BAHUE PA3IUYHBIX (DOPM 3alMCH YKCIIa, YMEHHUE JIeTaTh
MIPUKHUIKY, BBITIONHATH TPUOIMIKEHHBIC BRIYMCIICHUS, OIICHUBAThH YHCIIOBBIC BRIPAKCHUS,
paboTaTh C MaTeMaTHYECKHMMHM KOHCTAHTAaMH. 3HAKOMBIE OOYYarOIMMCS MHOYKECTBA
HATypadbHBIX, IIEJBIX, PAIMOHATBHBIX W JEHCTBUTEIHHBIX YHCET JIOMOJHSIOTCS
MHO>XECTBOM KOMITJICKCHBIX YHCENl. B KaXOM M3 3TUX MHOXKECTB PacCMaTPHBAIOTCS
CBOICTBEHHBIE €My chenuduueckue 3aJadd W ONepaluu: JeJieHHEe Haleno,
OTIEpUPOBAHME OCTaTKAMH HAa MHOXECTBE IIeNIBIX YHCEN, OCOoOble CBOICTBa
pallMOHANBHBIX M HPPAIMOHAIBHBIX YHUCEN, apu(METHUECKHE OIepaluu, a TaKxKe
U3BJICUEHHWE KOPHS HATypaJIbHOW CTENEeHW Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaromapsi mocienoBaTeNIbHOMY —PACHIMPEHUIO Kpyra HCHOJBb3yeMBbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS Jid PEIICHUs] Pa3IudHbIX 3ajad
dbopmupyeTcsi MpeAcTaBiICHUE O €IWHCTBE MaTEeMaTUKH Kak Hayku U e€ poiid B
MOCTPOCHUU MO/ pealbHOr0 MHpa, I[IUPOKO HCIOIB3YIOTCS 0000IIeHne U
KOHKpETH3aIHSI.

Jluaus «YpaBHEHUS U HEPABCHCTBAY PEAU3yETCs HA TPOTSHKEHUN BCETO OOyUICHHMSI
Ha YpPOBHE CpeIHero o01iero o0pa3oBaHus, MOCKOIBbKY B KaxaoM pasnene [IporpaMmer
NPEeIyCMOTPEHO pelIeHNEe COOTBETCTBYIONIMX 3agad. B pesymprare oOydaromuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHUS PpalMOHAIBHBIX, HPPAIIMOHAIBHBIX,
TIOKAa3aTeNIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUICCKUX YPaBHCHUW, HEPABEHCTB U
CHUCTEM, a TakXke 3ajad, cojiepKammx mapaMmeTpsl. [lomydeHHbIE yMEHHS MIMPOKO
UCIIOJIB3YIOTCSl TIPH MCCIICIOBAaHNN (DYHKIMI C TIOMOIIBIO TPOU3BOAHON, TIPH PEIICHUN
MPUKIAAHBIX 33]1a4 W 3a/lad Ha HaXOXXJEHWE HauOOJIBIIMX W HAWMEHBIIWUX 3HAYCHUU
dbynkuuu. JlanHas coaepikarenbHas JUHUS BKIIOYaeT B ce0s Takxke (pOopMUpPOBAHUE
YMEHUW BBIMOJTHATH pacuéThl 1O QopMyrnaMm, MpeoOpa3oBaHUs PAIMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKEe BBIPAKCHUI,
colepKalMx CcTemeHn u Jorapudmel. brarogaps wu3ydeHuno aiaredpandeckoro



MaTepuanga MPOUCXOAUT AalIbHEHIIee pPa3BUTHE AITOPUTMUYECKOIO M a0CTPAKTHOTO
MBILUIEHHS 00y4aroImuxcst, GOpMUPYIOTCS] HABBIKU JA€TyKTUBHBIX pPacCyKICHHM, paO0ThI
C CUMBOJIBHBIMH (pOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEW U 3aBUCHMOCTEN B BHJIE
paBEHCTB U HepaBeHCTB. Anrebpa npenaraeT 3¢ HeKTUBHBIC UHCTPYMEHTHI JIJIS PeIICHUS
NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJady, HarJSIIHO JEMOHCTPUPYET CBOHM
BO3MOYHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeTOonn4eckass JuHUA  «DyHKIMM W rpa@uKu»  TECHO
NEPEeTIeTaeTCA C APYTUMU JUHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCJIENOBAaTEIbHOCTh  M3ydeHUs  MaTtepuana. V3ydeHue  CTENeHHOM,
NOKa3aTeNbHOM, JOrapu(pMUYECKONM M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOICTB U
rpauKOB, UCIIOJIb30BAHNUE (DYHKIIMM JJIs pelIeHUs 3a7a4 U3 JPYyTuX y4eOHBIX IPEIMETOB
Y PEAIBHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK U C pELIEHUEM
ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM Ooiblnoe BHUMaHHE ynaeiseTcs (pOopMHUpPOBAHUIO
YMEHMs BblpakaTb (OPMyJIaMHd 3aBUCUMOCTH MEXIY pa3lIMYHbIMU BEJIUYMHAMHU,
UCCJIEOBATh IOJyYeHHbIE (YHKIUHU, CTpOUTh UX TIpaduxku. Marepuan 3Tou
COZIepKaTEeNbHOM JIMHUM HAIleJIeH Ha PAa3BUTHE YMEHHMM M HABBIKOB, MO3BOJIIOIIMX
BBIPQKATh 3aBUCHUMOCTHM MEXKIY BEJIMYMHAMHU B PA3IUYHOM (OpMe: aHATUTHUYECKOM,
rpaguueckoil u cioBecHoi. Ero uzydyenne cnocoOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH, UCII0JIb30BAHUIO aHAJIOTHIA.

ConepxarenvHass nuHUs «Havama Marematnueckoro aHaliv3a) IO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYyr KaK MaTeMaTHYeCKHX, TaK M MPHUKIAJHBIX 3aj]ad,
JOCTYMHBIX 00y4YaroIUMCs, TaK KaK y HUX MOSBIISETCS BOBMOXXHOCTh CTPOUTH IpapuKu
CJIOKHBIX (YHKIUH, ONpenesaTh UX HauOOoJIbIINEe U HAUMEHbBIINE 3HAUEHUS, BBIUNUCIATh
wionaay ¢Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTU M YCKOpEHHUs IpoueccoB. [laHHas
coJiepKaTesbHas JMHUS OTKPHIBAE€T HOBBIE BO3MOXHOCTH MOCTPOCHUSI MATEMATHYECKUX
MoJieJel peanbHbIX CUTyallUid, TO3BOJSET HAaXOAWTh HAWIydlllee pElIeHHEe B
OPUKIAJAHBIX, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKUX, 3a/Jadax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaNIbHO-JIOTUYECKOTO W KPEaTUBHOTO MBINUICHHS, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTWKHM B HayKe, TEXHUKE M HCKYCCTBE.
OOyuarolyecs y3HaIOT O BBIJAIOIIUXCS pE3yibTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas JIMHUS «MHOXECTBa U JIOTMKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPHUH MHOKECTB U MAaT€MaTUYECKON JIOTUKHU. TeOopeTUKO-MHOKECTBEHHBIE
NPEJICTaBICHUS TPOHMU3BIBAIOT BECh KypC UIKOJBHOM MaTeMAaTUKH M MpeAJsiararoT
Haubosiee YHUBEPCAJIbHBIA SA3bIK, OOBETUHSIOUIMI BCEe pa3/ieibl MaTEeMaTHKU U e
NPUIIO’KEHUHN, OHU CBSI3BIBAIOT Pa3Hble MaTeMaTHUECKUE AUCLUIUIMHBI U UX TIPUIIOKEHUS
B enuHoe 1enoe. [losToMy Ba)KHO AaTh BO3MOXKHOCTH OOYyYaroleMycs MOHHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTeMaTHKU U MCIOJIb30BATh €ro IS



BBIPDOKEHUSI CBOUX MbICHEH. J[pyruM Ba)KHbIM NpPU3HAKOM MaTEMaTHUKU KaK HayKu
cienyeT TpU3HATh CBOWCTBEHHYIO €M CTpOrocTh OOOCHOBaHMM U clieJOBaHUE
onpeAenEéHHbIM TpaBUIaM TMOCTPOSHUS J0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEeMaTHYeCKON  JIOTUKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHS HAa OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKH KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anredpa U Hadyajna MaTeMaTHYECKOr0 aHAJIN3a» IPUCYTCTBYIOT
OCHOBbI MaTEMaTHYECKOTO MOJCIMPOBAHUSA, KOTOpPbIE MPHU3BAaHBI CIOCOOCTBOBAThH
(GOpMHPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENEH pEaNbHbIX CUTYalluil, MCCIEAOBaHUS
ITUX MOJEJIe ¢ TOMOINbIO amnmapara aiareOpbl M MaTeMaTHUYeCKOro aHalu3a,
UHTEPIPETALUUA TOJYYCHHBIX pe3yJbTaToB. Takue 3ajaHusi BIUICTECHBI B KaXKIbI W3
pasliesloB  MpOTrpaMMBbl, TOCKOJIbKY BECh Marepuand ydeOHOTO Kypca IIHPOKO
UCIIOJIB3YETCs JUTsl PEeIIeHUsI TPUKIaAHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPAKTUYECKUX
3amay  oOydJaromigecss — pa3BUBAIOT  HAOMIOAATENbHOCTh,  YMEHHE  HAaXOJWTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO, 00001aTh U
KOHKPETH3UPOBaTh Mpoliemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIATHBIX 337a4 OPTaHMU3YeTCs B TPOIECCe M3YYCHHsI BCEX TeM y4eOHOro Kypca
«AnreOpa 1 HaYala MAaTEMAaTUYECKOTO aHATIN3a.

Ha u3ydenue ydeGHOro Kypca «AnreOpa W Hayalia MaTeMaTHYECKOTO aHaIH3ay
otBoauTcs 272 gaca: B 10 knacce - 136 yacos (4 yaca B Heaenio), B 11 kimacce - 136 yacoB
(4 gaca B HezeO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Panmonaneupie uyncia. OOBIKHOBEHHBIE M JECATUYHBIC IPOOU, MPOLIEHTHI,
O0eckoHeuHble Tnepuoguueckue Apodu. [IpumeHenuwe apoOell U MPOIEHTOB IS
peuIeHUs IPUKIAJHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUU U PEANIbHOW KU3HH.

JleicTBUTENbHBIE 4YHMCIA. PanuoHanpHBlE W HMPPAUMOHAIBHBIC YHCIIA.
ApudpmeTrnueckue  onepauMu € JEMCTBUTENBHBIMM  4YuciaamMu.  Mozyib
JEHCTBUTENBHOIO YKcia U ero cBoicTBa. [IpubnmkénHple BBIYMCICHUS, TpaBUIIa
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ nenslM MnokazareinemM. bunHom Hberorona. Hcnosbe3oBanue
MOAXOASIIEH (OPMBI 3aITUCU JEHCTBUTEIBHBIX YHUCEI JUISl PEIICHUS TPAKTUYECKUX
3a/1a4y ¥ NPEeJICTABICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C panMOHANBHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTEIEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpolictBa Jsorapudma. JlecsaTHuHblE W HaTypaJibHbIE
Jorapu@Msl.

CHHyC, KOCHMHYC, TAHI'€HC, KOTAaHT€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsS W ypaBHEHUs-ciaeAcTBUs. HepaBeHCTBO,
pelieHre HepaBeHCTBRaA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U TPOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOroujeHbl OT OJHOM MepeMeHHOM. J[leneHne MHOrouwieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHsl ¢ 1es1bIMU KO3 PUIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTEIEHU U KOPHH.

HppauyvoHanbHble  ypaBHEHUS. OcHOBHBIE METO/IbI penieHus
MPPALMOHAJIBHBIX YPABHEHUM.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METO/bl PELIECHUS IOKa3aTEJIbHBIX

YPaBHEHUN.

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JIOTApU(MBI.

Jlorapudmuyeckne ypaBHEHUS. OcHOBHBIC METO]IbI pereHus
Jorapu(MUUECKUX YpaBHCHUH.

OcHOBHBIC TPUTOHOMETPUUECKHUE bhopMmyJIbL. IIpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BbIpaKeHUH. Pellienne TpuroHoMeTpruueckiux ypaBHEHUH.



Pemienne cucreM JIMHEHWHBIX YpaBHEHHUU. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUH. Onpenenuresb MaTpUIlbl 2*2, ero reOMeTpUYeCKUi CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYCHUs, MPUMEHEHHE ONPENCIUTEN IJisi PEUICHUS CUCTEMbI
JUHENHBIX ypaBHEHUU. PellleHWe MNPUKIATHBIX 337a4 C TOMOIIbIO CHCTEMBbI
JMHEWHBIX YpaBHeHUH. MccnenoBanme NoCTpOEHHONW MOJEIH € IOMOIIBIO MAaTPULL U
ONPEAECTIUTEIICH.

[TocTtpoeHne maremMaTHYEeCKUX MOJEIEH PEAJTbHOW CHUTYAlMM C IOMOIIBIO
YPaBHEHUN M HEpPAaBEHCTB. [IprMeHEHME ypaBHEHUN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a]a4 U 33]a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKU U peaibHOM KU3HU.

DYyHKIUHN U TPAPUKHU

OyHKIMsA, cnocoObl 3amanus GyHKIMU. B3aumMHO o00paTHble (QYHKIUU.
Komnosumus  ¢ynkuuit. [padux  ¢dyHkumu. DieMeHTapHble MpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHA.

OO6sactp ompeneneHnus U MHOXKECTBO 3HaueHUM ¢yHkuuud. Hymu QyHkimm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE U Heu€THBIe GyHKIUU. [leproauyeckue
bynkuuu. IIpoMexxyTkn MOHOTOHHOCTH (GYHKIMHA. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TPOMEXKYTKE.

Jlunelinas, kBagpaTU4Hass U JAPOOHO-IMHEHHAs (QYHKIUU. DJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHast pyHKIUSI C HATypaJIbHBIM M LIETBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHsS N-0i CTeNeHW Kak (PyHKIIMU 0OpaTHOW CTENEHU
C HaTypaJbHbIM IMOKA3aTEJIEM.

[TokazatenbHass u norapudmuueckas (DyHKIIMH, UX CBONCTBA W Tpadukwu.
Ncnonb3oBanue rpadgukoB GYyHKIIHMA 711 pellIeHUs YpaBHEHUH.

TpuroHomerpuyeckas OKpPY>KHOCTb, OIPEIECICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B PEAJIbHBIX MPOLECCAX U SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKoro aHajausa

ITocimenoBaTelbHOCTH, CIIOCOOBI 3aJaHUs MOCJIEeNOBAaTEILHOCTEH. MeTox
MaTEeMaTUYeCKON UHAYKIMK. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEA0BATEIbHOCTH.
Hcroprsi BOZBHUKHOBEHUSI MATEMAaTHYECKOTO aHaldM3a Kak aHajln3a OeCKOHEYHO
MaJbIX.

Apudmernueckas u reoMmeTpuyeckas nporpeccuu. beckoneuHo yObiBaromias
reoMerpuueckas nporpeccusi. Cymma 6ecCKOHEUHO yObIBaIOIIe reoMeTpruuecKoi
nporpeccur. JINHEWHBIN U 3KCITOHEHIIMAIIBHBIN pocT. Hncno e. @opmyiia ClI0KHBIX
NpouUEeHTOB. Fcnonb3oBaHWEe MPOTpecCH Uil  PELICHUs] pPealbHbIX —3ajad
MPUKIIAIHOTO XapaKTepa.

HemnpepoiBHble GyHKIIMM W WX CBOWCTBAa. TOYKM pa3pbiBa. ACHUMMTOTHI
rpadukoB ¢yHkiuil. CBoilcTBa (YHKIMI HENpEepBhIBHBIX Ha OTpe3ke. Meton



UHTEPBAJIOB [JIsl PEIICHUS HEPaBEHCTB. lIpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHbie GyHKIUU. OnpenesaeHue, reOMeTPUIECKUn 1
(bu3rUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy QyHKIUH.

[IpousBogubsie  ameMeHTapHbix  (pynkumid.  IlpomsBogHass ~ cyMmMBlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINU (yHKIIUH.

MHoxecTBa M JIOTUKA

MHOK€ECTBO, omnepauyu HaJl MHOXECTBAMH W HMX CBOWCTBA. JluarpaMmsbl
Oiinepa-Benna. [IpuMmeHeHue TEOPETUKO-MHOKECTBEHHOTO — ammapara s
ONMCAHUS PEATBbHBIX MPOLECCOB W SIBICHUM, NPU PEUICHUM 3a1a4 U3 JAPYTHUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KITACC

Yuciia v BIYMCICHUSA

Harypaneubie u nensle yncna. [I[puMeHeHnEe MPU3HAKOB JEIMMOCTH LIEJIBIX
yucesn, HauOonbui oOmmit genutens (nanee - HOJ[) u HauMmeHnbinee oOiiee
kpaTtHoe (ganee - HOK), octaTkoB o mojyito, anropurmMa EBkinnia st pereHus
3a/1a4 B LENBIX YHCIAX.

KommiekcHble uucna. AnreOpanueckas M TPUTOHOMETpUYECKas (QOpMbI
3alUCH KOMIUIEKCHOTO 4YHuCia. ApU(pMETHUECKHE ONepaluud C KOMIUIEKCHBIMU
yucnaMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oil cTeneHu u3 KOMIUIEKCHOro uucna. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTbh YPAaBHEHUM U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
Y CHCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOop  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TMOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OcCHOBHbIE METOABI pEIICHHS TOKa3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEpPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEUIEHUS CHCTEM W COBOKYIHOCTEH palyOHAJIbHBIX,
MPPaALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IprMeHeHNE ypaBHEHU, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IuvHbIX 00JacTel HAyKU U PEeaIbHOM MKU3HU, UHTEPIIPETAIUS
[IOJIy4EHHBIX PE3YJIbTATOB.



DOyHKUUM U TpapuKku

I'paduk xommosunmu QyHkumii. ['eomeTpudeckue o00pa3bl ypaBHEHHH H
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IpaUKH.

['padmyeckue MeToapl pelieHusl ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/IbI PELICHMS 33/1a4 C ITapaMETPaMH.

Ucnonp3oBanne rpadukoB GYHKIWNA [ HCCICTOBAHUS IPOIECCOB M
3aBUCUMOCTEM, KOTOPBIE BO3HHUKAIOT NPU PEIICHUH 3aJa4 U3 JPYTUX Y4YEOHBIX
MIPEAMETOB U PEATbHON KU3HH.

Havana mareMaTH4ecKOro aHaIu3a

[IpumeHeHne NMpoU3BOIHON K MCCIETOBaHUIO (PYHKUMNA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxx1eHue HanbobIIero 1 HAMMEHBIIETO 3HaYeHUM HeNpepPbhIBHON
GyHKIUU Ha OTpE3KE.

[IpuMeHeHrne NPOW3BOJHOM Uil HAXOXKACHUS HAWIYYIIEro pEIICHHS B
OPUKJIAJHBIX 3aJadyax, I ONPEIEICHUS CKOPOCTHM M YCKOPEHHs Ipolecca,
3aJ1aHHOTO (DOPMYJIIOH WM TPaPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IllepBooOpaszHbIe
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

Nuterpan. ' eomeTprueckuii CMbICI HHTErpaia. BeraucieHne onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHne uWHTErpana g HAXOXKIEHUS IUIOMIAJIed IJIOCKUX QUryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit nuddepeHHaIbHBIX ypaBHeHU. MaTtemaTudyeckoe
MOJICJIMPOBAaHUE pEaJbHBIX MPOLECCOB C NOMOMIbIO  Ju(depeHInaTbHbIX
YPAaBHEHHUM.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaKIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIUU 00YyYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00I1IeCTBa, IPEICTABIIEHUE O MATEMATUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHUSA pPA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp
IPaXJAHCKOrO  oOmiectBa  (BBIOOpPBI,  OOPOCHI M JIPYroe),  yMEHUue
B3aUMOJICMCTBOBaTh C COLMAJIbHBIMM WHCTUTYTAMH B COOTBETCTBUM C UX
(GYyHKUMUSIMHA U HA3HAUCHUEM;

2) NAaTPHOTHYECKOT0 BOCIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW HICHTUYHOCTH, YBAKECHUS K
MPOILIJIOMY M HACTOSIIEMY POCCHIMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaT€MAaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTIXKEHHNH B JpPYyrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCTIHTAHMSI:

OCO3HaHUE JAYXOBHBIX IIEHHOCTEH poccuiickoro Haponaa, cOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOI'O IOBEJIEHUS, CBS3aHHOIO C NPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKU U IESITEIbBHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYyIIEro;

4) 3CTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUWE K MHPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a7a4, PEIICHUN, pACCYKACHUI, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB UCKYCCTBA;

5) ¢pu3uUecKoro BOCNUTAHMA:

cOPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTH4YeCKHe 3HaHUS B
MHTEpecax 370pOBOro U 6e30macHoro o0pasa >XKM3HU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3/IOPOBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHA |
OTIbIXa, PEryJisipHast pu3NyYecKas aKTUBHOCTD), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHATHAX CIOPTUBHO-030POBUTEIBHOM IEATEIBHOCTBIO;

6) TpPyaAOBOro BOCIIUTAHUS:

FOTOBHOCTh K TpYyAY, OCO3HAaHHE UEHHOCTH TPYJOJIO0Us, HWHTEpPEC K
paznuuHbiM  cpepam  NpodecCUOHATBHOM  JIEATENbHOCTH,  CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiei mnpodeccuu | peaJu30BbIBaTh COOCTBEHHBbIE KU3HEHHbIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTE€MaTHYEeCKOMY  OOpa3oBaHUI0 U
caM000Opa30BaHUIO Ha TMPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JOrM4ecKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHHWE BIWSHHS
COLIMAJIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON
Cpelbl, OCO3HAHUE TTI00aTBFHOTO XapaKTepa KOJOTUYECKUX MpoOieM, OpUeHTAIUs
Ha TMPUMEHEHUE MAaTeMaTUYECKUX 3HAHWUW [JIs1 pElIeHus 3ajad B 00JacTu
OKpY>Kalollled Cpeabl, IUIAHUPOBAaHUWE TIOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCJEACTBUN JJIs1 OKPY>KAIOILLIEH CPE/IbI;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U 00I1IECTBEHHOU MPAKTUKU, TOHUMAHUE MAaTEMaTUYECKON
HAyKHU Kak cepbl 4eTIOBEUECKOM JESITEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTHU
JUISL pPa3BUTHUSL LIUBUJIM3AIMH, OBJIAJICHUE S3BIKOM MAaT€MaTUKU U MaTeMaTHYECKOU
KYJbTYpPOU Kak CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHMBEpPCAJIbHBIE Y4eOHbIE 1eliCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTE€MaTUYECKUX
OOBEKTOB, TMOHATUM, OTHOLIEHUH MEXAY TMOHATUSIMU, (DOpMyIUPOBaATH
OTpeIeJICHHs] TTOHSATUM, YCTAaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KiacCUu(pUKaIuy,
OCHOBAHUSI /111 00OOIIEHHS U CPAaBHEHHUS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHMMATh,  (HOpMyIupoBaTh U IpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJIOJEHUSX M YTBEPXKACHHUSIX, MpeajaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W NPOTUBOPEY U,

JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

[IPOBOJIUTh CAMOCTOSATENBHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(TIpsiMble ¥ OT MIPOTUBHOIO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CHOCcO0 pelieHuss ydeOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEILICHMS, BEIOUPATh HAaU0O0JIee MOIXOSIINN ¢ Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebCcKue 1eHCTBUA:



HCIIOJIb30BaTh BOIPOCHI KaK HCCIIEN0BATENIbCKUM HHCTPYMEHT TO3HAHUA,
dopMynmupoBaTh  BOMPOCHl,  (PUKCUPYIOLIME  MPOTUBOpEUYHE,  MpoOiIeMy,
YCTaHABIIMBATh HMCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Yy, APTyMEHTHPOBAThH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOJIUTH CAMOCTOSATEIHHO CITIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHNE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SBICHUS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00BbEKTaMH, SBIICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJTUPOBaTh OOOOIICHUS W BBIBOABI IO Pe3yJibTaTaM
NpOBEACHHOTO  HAOJIOACHMS, HCCIEAOBAHMSA, OIEHUBATh  JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNU;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIpollecca, a TaKKe BbIIBUIaTh
IPEIIOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nngopmanueii:

BBIBJIATH eUINTH WH(OPMAILIUY, TaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOMPOC U I PEILICHUs 3a]1auH;

BBIOMpaTh HHPOPMAIIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMATU3HPOBATh U HHTEPIIPETUPOBATH NH(DOPMAIIMIO PA3THMYHBIX BUAOB U (GOpM
MpeICTaBICHHUS,

CTPYKTYpUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B pazIUYHbIX (Popmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OILICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC y4eOHbIE 1eHCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LessIMUA OOLIEHMS], ICHO, TOUHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THMCBbMEHHBIX TEKCTax, JaBaTb IOSACHEHUSA [0 XOJy pEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

B X0Jie¢ 00CYXJIE€HHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOsiemMbl, pelaeMod 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha TOUCK
pPELIEHUs], COIMOCTABISATh CBOM CYXKICHHS C CYXICHUSMH APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iU4he U CXOJICTBO MO3UIMI, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJBTAThl PEUICHHS 3aa4yM, SKCIIEPUMEHTA, UCCIECIOBaHMUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajay
pe3eHTalli U 0OCOOEHHOCTEN ayJUTOPHUH.



PeryasiTuBHbIE YHMBepPcaJbHbIe YueOHbIEe 1elCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3aJa4uM, BHIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOUTUXCSI PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yI€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

BIIQZICTh  HAaBBIKAMHU  IIO3HABATEIBHOM  PEQUICKCHU  KaK  OCO3HAHUS
COBEPIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJETh
crocodamMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Mpoliecca W pe3ysibTaTa peHIeHUs
MaTeMaTUYECKON 3aJa4H;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEHICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JaHHBIX,
HaWJEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA 1I€JIU U YCIOBUIM, OOBSCHATD MPUUUHBI
JOCTW)KEHUS WIIM HEJIOCTHIKEHUSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MMOHUMAaTh W HMCIOJIb30BaTh MPEHMYIECTBA KOMAHIHON M WHINBUAYAJTHHOM
paboThl MpHU pEIICHUH Y4eOHBIX 3a/Jady, TMPUHUMATh 1EJIb COBMECTHOMU
NEeATEIbHOCTH, TUIAHUPOBATh OPraHU3allMi0 COBMECTHON paboOThI, pacrpeneisTh
BUJIBI pabOT, 1OrOBAPUBATHCS, 00CYKIATh IMIPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNMIOBBIX (hopmax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» ¥ UHBIE), BHITIOJHITH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C APYTHMMH YJIEHAMU KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEpUSIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICUCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce oOydyarnuiics MOJYYUT CIEAYIOIIUE
MpEeAMETHBIC PE3yIbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTTN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATh MOHSATUSMU: PANMOHATIBHOE YHCIO, OECKOHEYHAS
nepuognyeckasl  IpoOb, TMPOIEHTH, HUPPANUOHATHHOE YHCIO, MHOXKECTBA
PaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHSITh JIpOOM U TPOLEHTHI JUIsi PEIICHUS TMPUKIAAHBIX 3ajad M3
PA3JIMYHBIX OTPACIIEU 3HAHUMN U PEATbHOU )KU3HHU,

OPUMEHSTh NPUOIKEHHBIE BBIUUCICHUS, MPABUIIa OKPYTJICHUS, TPUKUIKY U



OLICHKY pe3yJIbTaTa BbIYUCICHUN;

CBOOOZHO ONEpUpOBaTh IOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOIXOAIIYI0 (POPMY 3amHUCH JEHCTBUTEIBHBIX YMACEN ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CcBOOOHO OMEpUPOBATH MOHITHEM: apU(METHUYECKHI KOpEHb HATypalbHOMN
CTEIICHHY;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: JorapudmM dYHCla, ACCATUYHBIC U
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO OIEpPUPOBATh MOHATHSMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATH NOHATUAMH: APKCUHYC, aPKKOCUHYC M ApKTAHI€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUAMHM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh Pa3IMYHbIE METOAbl PEUIEHUS pPAlMOHAIBHBIX M JPOOHO-
pPAalMOHAJIBHBIX YPAaBHEHUM, MNPHUMEHATh METOJ HMHTEPBAIOB JUI PEUICHUs
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHSATHSMHU: MHOTOWIEH OT OJHOW MEpPEMEHHOM,
MHOTOUJIEH C LEJIbIMU KO3 PUIIUEHTaMH, KOPHH MHOTOWJIEHA, IPUMEHSTH JeJICHUE
MHOI'OYJIEHa HAa MHOIOWIEH C OCTaTKOM, TeopeMy be3y m teopemy Buera mis
pelLIeHus 3a/1ay;

CBOOOJHO ONEpUpOBaTh MOHATHSIMH: CHUCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPEAEIUTENb MATPULBl 2 X 2 M €ro TIeOMETPUYECKUH CMBICI,
UCII0JI30BaTh CBOMCTBA ONpPENEIUTENs] 2 X 2 I BBIYMCICHHS €ro 3Ha4yeHus,
MPUMEHSATh ONPENECIUTENN JUIsl PEIICHUS CHCTEMBbI JIMHEHMHBIX YpPaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYyallMH C MMOMOLIBIO CUCTEMBI JTUHENHBIX YPaBHEHUN,
HCCIIEI0OBATh TOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpHIl M ONPEIEIUTEIEH,
VMHTEPIIPETUPOBATH MTOIYUYECHHBIA PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUII C KOpPHSAMU Mg IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJHATH PE0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUM, COAEpKAIIUX CTETIEHU C
palMOHAIIBHBIM [T0KA3aTeIIEM;

HCIIOJIB30BaTh CBOMCTBa JorapupmMoB TUTSt npeoOpa3zoBaHus
Jorapu(GpMHUUECKUX BBIPAKCHUH;

CBOOOJIHO OMEPUPOBATh MOHATUSIMH: HpPpPALUOHANBHBIC, MOKa3aTelbHbIE U
jJorapuMHUUEcKUe YpaBHEHUS, HAXOIUTh UX PEIICHUS C IIOMOIBI0 PAaBHOCHIIBHBIX
NIEPEXOJIOB WM OCYIIECTBJISASA IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUECKHE (POpMyIIbI AJIsl IpeoOpa3oBaHus



TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOJTHO  OINEpPUPOBATh TMOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
MPUMEHATh  HEOOXOoAMMBIE  (QOPMYJBI Ui PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJEJIUPOBATh PpEANBHBIE CHUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPDAKECHHS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 33Ja4d, MCCIEI0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DOyHKUMU ¥ rpauKu:

CBOOOJTHO OMEpUPOBATh MOHATUAMU: (QYHKIHS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO OOpaTHbIe (QYHKIMH, KOMIIO3MIMUSA (QyHKIUNA, Trpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE TPeoOpa3zoBanus rpa@uKoB QyHKIIHIM;

CBOOOJIHO ONEpUPOBATh MOHATHSAMH: OOJNACTh ONPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU: YETHbIE W HEUETHbIE (PYHKIUH,
MepruoInYecKre (PYHKITUU, TTPOMEKYTKA MOHOTOHHOCTH (DYHKIMH, MAaKCUMYMBI 1
MUHAMYMBI (YHKIIUH, HaWOOJbIICC W HaWMCHbBIIEC 3HAUYeHWE (YHKIUHA Ha
MIPOMEKYTKE;

cBOOOHO OMEpPUPOBATH MOHIATHSIMH: CTETICHHAs: (DYHKIHS C HATypaldbHBIM U
[EeNBIM TOKa3arenaeM, TpaduK CTEMeHHON (YHKIMU C HATypadbHBIM M IEIBIM
nokasarenemM, rpauk KOpHS N-0il cTeneHu Kak (yHKUHUU OOpaTHOW CTENEHH C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUPOBATh TOHATUSMU: JIMHEWHAs, KBaJApaTU4YHas U JPOOHO-TMHEITHAs
(GyHKIIMHU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKUE U MTOCTPOEHUE UX TpadUKOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSMH: TOKa3zaTelbHas U JorapupMuyeckas
GbyHKIIMM, UX CBOWCTBA M TpaduKu, UCMOJIB30BATh WX TpauKu s PEIICHHS
YPaBHEHUN;

CBOOOMHO OMEpPUpPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPUUECKHUX (YHKITUI YUCIIOBOTO apTryMEHTa,;

WCIOJB30BaTh Tpaduku (QYyHKIMH [ HUCCIEIOBaHMUS MPOLECCOB U
3aBHCHMOCTEH MPH PEIICHUH 3a]ad U3 APYTUX y4eOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpOXaTh (HOpMyTaMH 3aBUCHMOCTH MEXK/y BETUIMHAMU;

Hauvana maremaTH4eckoro anajiusa:

CBOOOJHO OMNEpUpPOBaTh MOHATHAMH: apupMETHUecKass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIAsl TEOMETPUUECKAs POTPECCHs, TMHCHHBIA U
AKCIIOHEHITUATILHBIN POCT, POpPMyJIa CIOKHBIX MPOIICHTOB, UMEThH MPEACTABICHUE O
KOHCTaHTE;

MCIIOJIB30BaTh TMPOTPECCUU [UJIST PEIICHUS PEaNbHBIX 3a/lad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMHU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE W OTpPaHUYEHHbIE TOCIEIOBATEIBHOCTH,



INOHMMAaTh OCHOBBI 3apOXKACHMS MaTeMaTHYeCKOro aHajlu3a Kak aHauusa
OECKOHEYHO MaJlbIX;

CcBOOO/IHO OIIEPHPOBATH MOHATUSMU: HEMPEPHIBHBIE (PYHKIIMH, TOUYKU Pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOOJHO OIMEpUpPOBATH MOHATHEM: (DYHKIMS, HEMpephiBHAas Ha OTpPE3KE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJISl peLICHU 3a/1a4;

CBOOOZHO OMEpPUPOBaTh TOHATHUAMHU: TIepBasi W BTOpas IPOU3BOIHBIC
GyHKIMH, KacaTeabHas K TpaduKy QyHKIINH;

BBIUUCIISTH IIPOU3BOJIHBIE CYyMMBI, IPOU3BEACHUS, YACTHOIO M KOMIIO3HULIUU
ABYX (DYHKIUH, 3HaTh IPOU3BOJIHBIE FIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJb30BaTh T€OMETPUUECKUM W (PU3NYECKUI CMBICI TPOU3BOAHOM st
pelIeHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  ONEpUPOBaTh MNOHATUSIMM: MHOXECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN anmnapar JJisl OMUCAHUS PeaTbHBIX
MPOLIECCOB U ABJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

cBOOOMHO OIMEpPUPOBaTh TOHATUAMHU: OMPEICIICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEeMaTHYECKOTO 00BEKTa, TOKA3aTeILCTBO, PABHOCHUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce o0Oyd4aromuiics TOJYYHUT CIIEIYIONIUE
OpeaIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOT0 aHATu3ay:

Yucia 1 BbIYUCICHHUA:

cBOOOIHO ONEPUPOBATh NOHITUSAMM: HATYpPAJIIbHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTYpaJIbHbIX U LIEJbIX YMCEIN, UCIOIb30BaTh MPU3HAKU JCIMMOCTH LENbIX YHCEl,
HOJl n HOK HarypanpHBIX 4YHCeNl ISl PELICHUS 3a1ad, NPUMEHSTh alrOpUTM
EBxmuna;

CBOOOMHO OIEpUpPOBATh TMOHATHEM OCTaTKa MO0 MOMYJIO, 3alHChIBAaTh
HaTypaJIbHbIC YUCJIa B PA3IMYHBIX TTO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS;

CBOOOMHO OMEpUPOBATh TOHATHUSMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUICKCHBIX YHUCEJ, TPEICTABIATh KOMIUICKCHBIC YHCIa B aireOpanveckond u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHATH apu(METHYECKUEe ONEepaluud ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATh MOHATUSIMH: HpPpPALUOHANBHBIC, MOKa3aTelbHbIE U
jgorapuMHUUecKre HEpaBEHCTBA, HAXOJIUTh MX pEHIEHHS C  I[OMOIIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEH TpU PEIICHWH TPUTOHOMETPHUECKOTO
YpaBHEHUS;



CBOOOZIHO ONEpPUPOBATH TOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (OpPMyJIbI  JUIsl  PELIEHHsT OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOHO ONEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHH U
HEPaBEHCTB, PAaBHOCUJIbHBIE CUCTEMBI U CHCTEMBbI-CIEICTBHS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAIBHBIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(MHUUECKUX YpaBHEHHUHN U HEPABCHCTB;

pemarb palMoHANIbHEIE, UppaLMOHAIbHBIE, NOKa3aTelIbHbIE,
jJorapuMHUUEcCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHMsI M  HEPaBEHCTBA,
coJepKalye MOAYJIM U IapaMeTphl;

OPUMEHATh TpauuecKue METObI JUUIs pElICHNUs YpPaBHEHUN U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh pEallbHble CUTYallUh Ha $3bIKE aureOpbl, COCTaBIATh
BBIDAKCHHUSI, YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 3a/ayH,
UCCJIEI0BAaTh IMOCTPOCHHBIE MOJEINM C HCIOJIb30BAaHUEM aIrapara aireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIbTAT.

DOyHKuMU ¥ rpaukm:

CTPOUTh TpaUKKM KOMIO3MLUMU (YHKIHH C TOMOILBIO 3JIEMEHTapHOTrO
MCCJIEIOBAHMS M CBOMCTB KOMIIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTbH T€OMETPUUECKUE 00pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPAUHATHOM
IUIOCKOCTH;

CBOOOZIHO  OMEpUPOBaTh MOHATHAMH: TpaduKd TPUTOHOMETPHUUECKHUX
dyHKIMi;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHUS U MCCIEIOBAHUSA PEATBHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajiu3a:

MCIIOJIb30BaTh MPOU3BOJIHYIO AJI UCCIENOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaxOJIUTh HauOOJblLIEE U HAUMEHbIlIEe 3HaUYeHUs (DYHKIMHM HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JII HAXOXKICHUS HAWIYyYIIero pEelIeHHUs B
NPUKJIAJHBIX, B TOM YKCJIE COUUATBbHO-DKOHOMUUYECKHX, 3a/1a4ax, AJi OnpeaeaeHus
CKOPOCTH ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION UTH TpaduKoM;



CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MEPBOOOpa3HAs, ONpPEACIEHHBIHN
WHTETPajl, HAXOJWUTh IEPBOOOpa3HbIC JJIEMEHTAPHBIX (YHKIUNA ¥ BBIYUACIATH
uHTerpan no gopmysne Horotona-JleitOnuna;

HAXOJUTh TUIOMIA/IN TUIOCKHX (GUTYP ¥ 0OBEMBI TEIl C MOMOIIBIO HHTETPAIa;
MMETh MPEJICTABICHUE O MATEMAaTHIECKOM MOJCIHPOBAHIH Ha IPUMEpe
cocTaBlieHUs M PepeHINATBHBIX YPaBHCHU,

pemarh MPUKIAIHBbIE 33Ja4d, B TOM YHUCIE COLUATBHO-DKOHOMHYECKOTO U
(u3HuecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanyecTBo yacoB JIeKTPOHHBIE
e (uudposbie)
wn HaumeHnoBaHue pa3ieoB U TeM NPOrpaMMbl Beero KonTpoabHbIe MpakTnyeckue o0pa3oBare/ibHbIe
padoThI padoThI pecypcbl

MHOX€eCTBO JJEUCTBUTEIILHBIX YHCEI. 24 1

MHorowieHsl. PanioHanbHble ypaBHEHUS U

HepaBeHcTBa. CHUCTEMBbI IMHEHHBIX ypaBHEHUH

Oynkiun u rpadpuku. CteneHHas QyHKIH ¢ 12 1

LeJBIM TTOKa3aTesaeM

Apudmernueckuii KOpeHb N-OH CTETIEHHN. 15 1

WppaunoHanbHble ypaBHEHHS

[MokazarenbHas QyHkims. [TokazaTenbHbIe 10 1

ypaBHEHUS

Jlorapudmuyeckas ynknus. Jlorapudmraeckue 18 1

ypaBHEHHUS

TpuronomeTpuuecKkre BBIPAKEHUS M YpPaBHEHUS 22 1

[ocnenoBaTeIbHOCTH U IPOTPECCUN 10 1

HenpepoiBabie pyHkuuu. [IponssogHas 20 1

IToBTOpeHue, 0000IIeHHE, CHCTEMATH3AITHS 5 9

3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIJACC

KosinuecTBO 4acoB NeKTpoHHbIe
e (uudposbie)
y HaumeHoBaHMe pa3neioB H TeM MPOTrPaMMbI B KoHTposbHbIE IpakTnyeckne o0pa3oBaTeJibHBIE
n/m cero
padoThI padoThI pecypchl

Uccnenopanue QyHKIHA ¢ TOMOIIBIO 29 1

IIPOU3BOAHON

ITepBooOpa3Hast ¥ UHTErpal 12 1

I'padmku TpuroHOMETpHUECKUX (DYHKITHH. 14 1

TpuroHoMeTprueCKre HEPABEHCTRA

HppannoHanbHbIe, MOKa3aTelbHbIC U o4 1

norapuMuIecKue HepaBeHCTBA

Kommnekcnrie uncna 10 1

HarypasibHBIC U IIeIbIe Yuciia 10 1

CHCTEeMBbI PallMOHATBHBIX, UPPAITUOHATBLHBIX 12 1

MOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPABHECHHUN

3ajga4u ¢ mapamMeTpaMu 16 1

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALINS 16 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosimuecTBO 4yacos JJIeKTPOHHBIE

Ne Jlata ungposbie

Tema ypoka Koutposanbnsbie IpakTHyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHust

padoThI padoThI pecypcbl

MHOX%€eCTBO, Oepalyy HaJl MHOKECTBAMHU U HX 1

CBOMCTBa

Huarpammel Diinepa-Benna 1

IIpumMeHeHne TeOPETUKOMHOKECTBEHHOTO 1

amnmapara JUlsl pelieHus 3ajgad

PanmonansHbie uncna. OOBIKHOBEHHBIE

JIECTHYHBIC APOOH, MPOIIEHTHI, OECKOHEUHBIE 1

MIEPUOANYECKUE TPOOH

PanmonansHbie uncna. OOBIKHOBEHHBIE U

JIECATHYHBIC APOOH, MPOIIEHTHI, OECKOHEUHBIE 1

MIEPUOANYECKUE TPOOH

IIpumenenue npobeit 1 MPOIEHTOB AT 1

peIIeHus TPUKIIATHBIX 33/1a4

IIpumenenue npoOelt 1 MPOIEHTOB IS 1

pelIeHus IPUKIAIHBIX 33124

JleicTBuTeNnbHBIE YKcia. ParimoHanbHbIE U 1

HppanroHaIbHBIC YUCITA

ApudmeTryuecKue onepannu ¢ 1

HeﬁCTBHTeHBHLIMH quCJIaMHu




10

MOI[y.]'H: ﬂeﬁCTBHTCHLHOFO qucia 1 €ro

CBOMCTBaA

11

[TpubnnxEHHBIE BBIYUCICHUS], IPABUIIA
OKpPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yJbTara

BBIYUCJICHUN

12

OCHOBHBIE METO/IbI PEIICHUS EeTBIX 1
IPOOHO-paIlMOHATBHBIX YPaBHEHUH U

HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LIEJIBIX U
IpOoOHO-pallMOHANIBHBIX YPaBHEHUH 1

HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS LIEJIBIX U
IpOoOHO-pallMOHANIBHBIX YPaBHEHUH 1

HEPaBEHCTB

15

MHorouneHsl 0T OAHOU NepeMeHHOU. JleneHue
MHOTO4JIEHa Ha MHOTOYJIEH C OCTaTKOM.

Teopema besy

16

MHoro4sIeHbI ¢ UeNBIMU KO3 (OUITUEHTAMH.

Teopema Bueta

17

Pemienue cucteM TMHEHHBIX YpaBHEHUN

18

PemeHune cuctem JIMHEHHBIX ypaBHEHUI

19

Marpuna cucTeMsbl TMHENHBIX YPaBHEHUI.
Onpenennurens MaTpHIbI 2*2, ero
T€OMETPUYECKHUIA CMBICII U CBOMCTBA;

BBIYHMCJIICHUEC €I'0 3HAYCHUA

20

Onpenennurens MaTpHIbI 2*2, ero
T€OMETPUYECKHUIA CMBICII U CBOICTBA;

BBIYHCJICHUEC €I'0 3HAYCHUA




21

HpI/IMeHeHI/IC OMpEACTIUTECIIA AJId PCHICHUA

CHUCTEMBI JIMHENHBIX ypaBHEHU

22

Pemrenne mpuKIaaHBIX 33134 C TTIOMOIIBIO

CHUCTEMBI JIMHEUHBIX YPaBHEHUN

23

Pemienne MMPUKIIAAHBIX 3aa4 ¢ IOMOIIBIO

CUCTEMBI JIMHEHHBIX YPaBHEHUU

24

KontponbHas padora: "ParmioHansHbIe
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI

JIMHEMHBIX ypaBHEHUH"

25

OyHKIHA, cCIOCO0BI 3a1aHUS (PYHKIIHU.

B3aumno obpartabie pynkiun. Kommosumms

GyHKIMI

26

I'paduk dbyHKIIME. DNeMeHTapHBIE

npeoOpazoBaHus rpadUKoB (yHKITHIHA

27

Ob6nacTp onpeaeneHns 1 MHOXECTBO 3HAUCHUH
¢bynkunu. Hynu ¢pyskunu. [TpomexyTku 3HaK

IMOCTOAHCTBA

28

UYérHbie 1 HEUETHBIE (PYHKIINH.
[lepuoanueckue pynkunu. [IpomexyTku

MOHOTOHHOCTH (DYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI ()yHKIIHH.
HaunOonbiiee n HauMeHbIIee 3HAUEHUE

(GYHKLINY HA IPOMEKYTKE

30

Jluneiinas, KBagpaTu4Has U APOOHOIMHEHHAS
byHKIIH

31

DJeMeHTapHOE HUCCIIeIOBaHNE U IOCTPOCHHUE
rpauKoB STHX PyHKIMH




BHCMCHTapHOC HCCJICAOBAHUC U TTIOCTPOCHUC

32
rpauKoB dTHX PyHKIMH

33 CreneHs ¢ LenbIM nokaszarenem. buaom
Herorona

34 Crenens ¢ LeibIM Noka3arenaeM. bunom
Herotona

35 Crenennas QyHKIHS C HATYPaJbHBIM U LEJIBIM
nokazareneM. E€ cBoiicTBa u rpaduk

36 KontponbHas pabora: "CreneHnast QyHKIHS
E¢ cBoiicTBa u rpaduk”

37 ApudmeTryecknii KOpeHb HaTypaTbHON
CTEIICHH U ero CBOWCTBA

38 ApudmeTnyecknii KOpeHb HaTypaTbHON
CTEIICHH U ero CBONCTBA

39 IIpeoOpa3oBaHMs YHCIOBBIX BRIPAKECHHH,
COJEPIKAIINX CTETIEHU U KOPHH

40 ITpeoOpa3oBaHus YHCIOBBIX BRIPAKCHHH,
COJEPIKAIINX CTETICHU U KOPHH

11 [TpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHN,
COJIepIKaIlIuX CTETIEHN U KOPHU
WppanmonansHele ypaBHeHHA. OCHOBHEBIE

42 METO/BI PELICHNST UPPALUOHATBHBIX
ypaBHEHUI
WppanmonansHele ypaBHeHHA. OCHOBHBIE

43

MCTO/ bl PCHICHUSA UPPALIUOHAIIBHBIX

ypaBHEHUI




WppanmonansHele ypaBHeHHA. OCHOBHEBIE

44 METO/Ibl PELIEHUS HPPALIMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TEPEXO/IBI B PELLICHUH
MppalMOHAIBHbBIX YpaBHEHUM

46 PaBHOCUBHBIE IEPEXOBI B PEILICHUN
MPPaLMOHAIBHBIX YPaBHEHUH

17 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH
MppalOHAIbHBIX YpaBHEHUH

48 PaBHOCUIBHBIE TIEPEXOBI B PEILICHUN
MppalOHAIbHBIX ypaBHEHU
CsoiicTBa 1 rpadvk KOpHS N-0if CTENEeHN KaK

49 ¢GyHKIIMH 00paTHOHM CTENEHH C HATYPaTIbHBIM
MIOKa3aTesIeM
CgoiicTBa 1 rpaduK KOpHS N-O¥ CTENEeHU KaK

o0 ¢byHKIMY 00paTHON CTENEHU C HATYPaJIbHBIM
MIOKa3aTesIeM
KontponbsHas padora: "CoiicTBa 1 rpadux

o1 KOpH# N-0if crenienu. MppaunoHanbHble
ypaBHeHuUs"

50 Cremnens ¢ paroHaIbLHBIM ITOKA3aTEIeM U €8
CBOICcTBa

53 CrerneHs ¢ palioHAJIbHBIM MTOKa3aTesieM 1 e
CBOIiCTBa

54 CrerneHsb ¢ palioHAIBHBIM MTOKA3aTeNeM 1 e
CBOIiCcTBa

55 [loka3zarenbHast QyHKIMSI, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpaduka QyHKINHU IS

56 1
pelIeHus] ypaBHEHUH

57 Ucnons3oBanue rpaduka QyHKITUN TS 1
peleHns] ypaBHEHHUH

58 [loka3zarenbHble ypaBHeHUsl. OCHOBHBIE 1
METO/bI PELICHHUS TI0KA3aTeNIbHbIX YPaBHEHUH

59 Iloka3aTenbHble ypaBHEHUA. OCHOBHBIE 1
METO/bI PELICHHUS TIOKA3aTEeNIbHBIX YPaBHEHUH

60 Iloka3zaTenbHble ypaBHEHUA. OCHOBHBIE 1
METO/IbI PELICHHUS TIOKA3aTEeNIbHBIX YPaBHEHUH

61 Kontponbhas pabora: "[loka3arenbHas 1
¢ynkuus. [lokazarenbHbie ypaBHEHUS "

62 Jlorapudm uncna. CoiicTsa norapupma 1

63 Jlorapudm uncna. CoiicTsa orapupma 1

64 Jlorapudm uncna. CoiicTsa norapupma 1

65 Jecarudnbie 1 HATYpalbHBIE JIOTapUPMBI 1

66 Jecarudnbie 1 HATypalbHBIE JIOTapUPMBI 1

67 [TpeoOpaszoBanue BHIpaXKECHUH, COJEPIKAIINX 1
sorapuMbl

68 [IpeobpasoBanue BEIpasKEHUH, COJIEPHKALIIX 1
JorapuQmbl

69 [IpeobpasoBanue BEIpasKEHUH, COJIEPHKALIIX 1
JorapuQmbl

70 Jlorapudmudeckas QyHKIMS, €€ CBOWCTBA U 1

rpaduk




Jlorapudmudeckas QyHKIH, €€ CBOWCTBA U

71
rpaduk

72 Ucnons3oBanue rpaduka QyHKITUN TS
peleHns] ypaBHEHHUH

73 Hcnonb3oBanue rpaduka GyHKIUHN 115
peleHns] ypaBHEHHUHA
Jlorapumuyeckue ypaBHeHUs1. OCHOBHBIE

74 METO/BI PEIICHHUS JIOTAPUPMUUECKIX
YpaBHEHUH
Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE

75 METO/bI PELICHHUS JIOTapu(PMUIECKIX
YpaBHEHUH
Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE

76 METO/bI PELICHHUS JIOTapu(PMUIECKIX
ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHHN
JorapupMUIecKuX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
JorapupMUIecKux ypaBHEHUH

79 Kontponbsnas padora: "Jlorapudmudeckas
dynkius. Jlorapudpmudeckre ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHUCIIOBOTO apryMeHTa

g1 CuHyc, KOCHHYC, TAHTEHC ¥ KOTAaHI'€HC
YHCIJIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHT€HC

YUCJIIOBOTO apTyMEHTa




ApKcUHYC, apKKOCHHYC U apKTaHT€HC

83
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpyKHOCTb, OIPEIEIICHHIE
84 TPUTOHOMETPUYECKUX  (PYHKOMHA  YUCIOBOTO
aprymeHra
Tpuronomerpuyeckasi OKpy>KHOCTb, OIpEIEIICHHIE
85 TPUTOHOMETPUYECKUX  (PYHKIOMHA  YHCIOBOTO
aprymeHra
86
OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI
87
OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI
88
OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI
89
OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI
90 IIpeoGpa3oBaHne TPUTOHOMETPUIECKUX
BBIPKECHUI
01 IIpeoGpa3oBaHne TPUTOHOMETPUIECKUX
BBIPKECHUI
92 IIpeoGpa3oBaHne TPUTOHOMETPUIECKUX
BBIpaXCHUI
03 [IpeobpazoBaHe TPUTOHOMETPUUECKUX
BBIpaXCHUI
94
Pemennie TpUroHOMETPUYECKHX YPaBHEHUIN
95

Pemenne TpUroHOMETPUYECKHX YPaBHEHUIN




96

PelieHne TpUroHOMETPUYECKUX YPABHEHUI

97
Perenue TpUroHOMETPUUECKUX YpaBHEHHH
98
Perenne TpUroHOMETPUYECKUX YpaBHEHHH
99
PelieHre TpUroHOMETPUYECKUX YPABHEHUI
100
PelieHrne TpUroHOMETPUYECKUX YPABHEHUI
KontponeHas pabora: "Tpuronomerpudeckne
101 BBIPKEHHSI U TPUTOHOMETPHUIECKUE
ypaBHeHuUs"
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
102 nocienoBaTebHoCTEN. MeTot
MaTeMaTHYeCKON MHIYKLUH
MOHOTOHHBIE 1 OTPaHUYEHHEIC
103 MOCJIeI0BATEIILHOCTU. VIcTOpHs aHan3a
OEeCKOHEYHO MaJIbIX
104 Apudmerrueckast mporpeccus
105 I'eomeTpuyeckast mporpeccust
106 Beckoneuno yObIBaromasi reoMmeTpuyecKast
MIPOrpeccHst
107 CymMa 6eCKOHEYHO YObIBaOLIeH
TEOMETPUUYECKON MTPOTPECCUU
108 JIlunelHbIi 1 SKCIOHEHUIUATBHBIN pocT. Yucino

e. @opmyJia CIOXKHBIX MPOIEHTOB




JIMHEeWHBIN 1 SKCTIOHEHIIMANIBHBIN pocT. Huco

109
e. Dopmyia CI0KHBIX IPOLIEHTOB
110 Hcnonp3oBaHue Mporpeccuu Ui pereHus
peasbHBIX 3a7a4 NPUKIIAJHOTO Xapakrepa
111 Konrponbras padora: "I[lociaenoBareTsHOCTH 1
nporpeccun”
112 HenpepoiBHble hyHKINN 1 UX CBOHCTBA
113 Touka pa3pbiBa. ACUMOTOTHI TPadUKOB
GyHKIHIA
114
CaoiicTBa (QyHKIHI HETPEPHIBHBIX HA OTPE3KE
115
CBoiicTBa QyHKIUI HEMPEPHIBHBIX HA OTPE3KE
116
MeToxa nHTEpBaJIOB AJIsl pEIICHHUS HEPABECHCTB
117
MeTtoa nHTEpBaJIOB AJIsl pELICHHS HEPABEHCTB
118
MeToxa nHTEpBaJIOB AJIsl pEIICHHUS HEPABEHCTB
119 [IpumeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKITHH
JUISl peIIeHus 3a1a4
120 [IpumeHeHne cBOCTB HEMIPEPBIBHBIX (YHKINI
JUISl peIIeHUs 3a7a4
121 IlepBas u BTOpast Ipou3BOAHBIE (PYHKITUU
122 Onpenenenne, reOMETPUYECKUI CMBICIT

MIPOU3BOIHOMN




123 Onpenenenue, GU3NIESCKUAN CMBICIT 1
MMPOU3BOJIHON
124 1
YpaBHeHHe KacaTenbHOH K rpaduky QpyHKIMH
125 1
YpaBHeHHe KacaTenbHOH K rpaduky QpyHKIMH
126 [Ipon3BoaHBIE NIeMEHTAPHBIX (DYHKITHI 1
127 [Ipon3BoaHbBIE dNIeMEHTAPHBIX (PYHKITHIT 1
128 [Tpou3BoHAS CYMMBI, IPOM3BEICHHUS, 1
YACTHOT'O M KOMITO3UIIMH (DYHKITUH
129 [TpousBoaHAsT CYMMBI, IPOM3BEICHHUS, 1
YAaCTHOTO M KOMIO3UIMU (PyHKIIHIT
130 [Tpou3BoaHAs CYyMMBI, IPOM3BEICHHUS, 1
YAaCTHOTO M KOMIO3UIMU (PyHKIIHUIT
131 KonTtpoinbnas padora: "[IpousogHas" 1 1
132 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS 1
3HaHu#: "YpaBHeHus"
133 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKmn"
134 Hrorosast KOHTpOIBHAs paboTa 1 1
135 HroroBasi KOHTpOJbHas paboTa 1 1
136 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 136 10




11 KJJACC

Ko.sinyecTBO YacoB NEKTPOHHbIE
ugpossbie

Ne Jata uu¢p

Tema ypoka KoHnTtposabHble IIpakTuyeckue o0pa3oBare/ibHbIe
n/n Bcero HU3y4eHust

padoThI padoThI pecypcbl

IIpumeHeHue Ipou3BOJHOMN K UCCIIEJOBAHUIO 1

(hyHKIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHeHue Npou3BOTHON K MCCIIEOBAHUIO 1

(hyHKUIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHeHue Npou3BOIHON K UCCIIEOBAHUIO 1

(hyHKUIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeneHue Mpou3BOIHON K UCCIIEOBAHUIO 1

(hyHKIMH Ha MOHOTOHHOCTh U DKCTPEMYMBI

IIpumeHeHue Mpou3BOTHON K UCCIIEOBAHUIO 1

(hyHKIMH Ha MOHOTOHHOCTh U DKCTPEMYMBI

[IpumeneHre TpON3BOIHOM K HCCIIEIOBAHHIO 1

(GYHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

1

HaXO)KJIeHI/Ie HauOOJIBIIET0 ¥ HAUMEHBIIIETO

3HAYEHUS HETIPEPHIBHON (PYHKIIMK Ha OTPE3Ke




HaxoxnaeHue HaHOOJIBIIETO U HANMEHBIIIETO

3HAYCHUS HEMIPEPHIBHON (PYHKIMH Ha OTPE3KE

HaxoxnaeHue HanOOJIBIIETO U HANMEHBIIIETO

3HAYCHUS HEMIPEPHIBHON (PYHKIMK Ha OTPE3KE

10

HaxoxnaeHue HanOOJIBIIETO U HANMEHBIIIETO

3HAYCHUSI HENPEPHIBHON (DYHKIINU HA OTPE3Ke

11

Haxoxnenne HauOOJBIIECT0 H HAMMEHBIIIETO

3HAYCHUSI HENPEPHIBHON (DYHKIINU HA OTPE3Ke

12

Haxoxnenne HauOOJBIIECT0 H HAMMEHBIIIETO

3HA4YCHUS HENIPEPHIBHON (PYHKIMK Ha OTPE3Ke

13

HpHMeHCHI/Ie HpOHSBOI{HOﬁ JUIA HAXOXKICHUA

HAWTy41HICro pCuICHNA B IMIPUKIIAAHBIX 3a/1a4aX]

14

HpHMeHCHI/Ie HpOHSBOI{HOﬁ JUIA HAXOXKICHUA

HAWTy41HICro pCuICHNA B MIPUKIIAAHBIX 3a/1a4aX]

15

HpI/IMeHeHI/Ie HpOH3B0).'[H01>i AJIg ONpCaACIICHUS
CKOPOCTHU U YCKOPCHHA MpOo1eccCa, 3aJaHHOT'O

(dhopmyIio# nim rpaguKkoM

16

IIpuMeHeHre TPOU3BOIHOM JIsl ONPEAECIICHUS

CKOPOCTH U YCKOPEHHS




nporiecca, 3aJaHHOT0 (GOPMYIION TN

rpaduKoM

17 Kommosumms ¢yHkImit

18 Kommnozunus ¢pyHkunit

19 Kommnoszurus ¢pyHKnni

20 I'eomeTpuyeckne 0O6pa3sl ypaBHEHHH Ha
KOOPJIWHATHOU TNIOCKOCTH

21 ['eomeTpuyeckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MJIOCKOCTH

29 KonTtponenas pabora: "Uccnenopanne
(GYHKITHA ¢ TOMOIIBIO TTPOU3BOTHOM"

03 [TepBoOOpa3Hasi, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24 [lepBooOpa3Hbie  3JEMEHTapHbIX  (DYHKIIWH.

[TpaBuiTa HaXOXACHUSI IEPBOOOPA3HBIX
25 [lepBooOpa3Hbie  3JEMEHTapHbIX  (DYHKIIUH.
[TpaBuiTa HaXOXACHUSI IEPBOOOPA3HBIX

26 Wurerpan. I'eomeTpuyueckuii CMbICT
WHTeTpaa

07 Brranciienue onpenenéHHOro nHTerpaia mo
¢dopmyne HeroTona-JIeiiOHuma

)8 Brranciienue onpenenéHHOro HHTerpaia mo
¢dopmyne HeroTona-JIeiiOHuma

29 [IpuMeHeHne HHTETpaNa sl HAXOXKJICHUS

TUTOIIAJIEH TIIOCKUX QUTYP




HpI/IMeHeHI/IC HUHTCTpajia Ajid HaXOXKACHUA

>0 00BEMOB FEOMETPHUECKHX TEI

31 [Tpumeps petnenuii TudQepeHnnanTbHbIX
YpaBHEHUH

32 IIpumepsr pemennii mudGepeHImaIbHbIX
ypaBHEHUI
MaremaTrueckoe MOAEIUPOBAHUE PEAIBHBIX

33 MIPOIECCOB C TIOMOIIBI0 Au(PepeHITHATEHBIX
ypaBHEHUI

34 Kontponenas pabora: "[leppooOpazHas u
uHTerpan'

35 Tpuronomerpudeckne GHyHKIHH, UX CBOMCTBA
u rpaduKu

36 Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA
u rpaduKu

37 Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA
u rpaduKu

33 Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA
u rpaduKu

39 Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA
u rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHHH C MMOMOIIBIO TPUTOHOMETPUIECKOH
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41

YpaBHEHUH C IOMOIIbIO TPUTOHOMETPUUECKOI
OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C MOMOUIbIO0 TPUTOHOMETPUUECKOM
OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C MOMOIIbIO0 TPUTOHOMETPUUECKOM
OKPYKHOCTH

44
Perienne TpUroHOMETpUUECKUX HEPABEHCTB

45
Penrenne TpuroHOMeTpHUECKHX HEPABEHCTB

46
Penrenmne TpuroHOMeTpHUECKUX HEPABEHCTB

47
Perienne TpUroHOMETpPUUECKUX HEPABEHCTB
Kontponbsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIIH.
Tpuronomerpruyeckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHS IOKA3aTEIbHBIX
HEPaBEHCTB

50 OcCHOBHBIE METO/IbI PEIICHHS IOKA3aTEIbHBIX
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEIILHBIX
HEPaBEHCTB

52 OcHOBHBIE METO/IbI pEIICHUS TIOKA3aTEIILHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS

J'IOI‘apI/I(l)MI/IIIGCKI/IX HCPABCHCTB




OcHOBHbBIC MCTOJbI PCHICHU

54
JorapupMUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIbI PEIICHHS
JorapuMHUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
JorapuMHUIECKUX HEPAaBEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MpPPaLMOHAIBHBIX HEPABEHCTB
58 OCHOBHBIE METOIBI PELICHHS
MPPaLMOHANBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHHS
MPPaLMOHANBHBIX HEPABEHCTB
61 I'paduueckre METOIBI pEeLICHUS
MPPaLMOHANBHBIX YPaBHEHUH
62 I'paduueckre METOBI PELICHUS
MPPaLMOHANBHBIX YpaBHEHUH
63 I'paduueckre METOIBI PELICHUS
MIOKA3aTeIbHBIX YPaBHEHUN
64 I'paduueckre METOIBI PELICHUS
MTOKAa3aTEJIbHBIX HEPABEHCTB
65 I'paduueckue MeToabI perieHus
JorapupMUIEecKuX ypaBHEHUH
66 I'paduueckue MeToAbI pelieHNs
JorapuQMHUIECKUX HEPABEHCTB
67 I'paduueckue MeToAbI pelieHns

J'IOI‘apI/I(i)MI/I‘leCKI/IX HCPABCHCTB




68

I'paduueckue MeTob pereHus
MOKA3aTENIBHBIX U JIOTApU(PMUISCKUX

YpaBHEHUH

69

I'padmueckre METOIBI pELICHHS
MOKA3aTEJIbHBIX U JIOTapU(PMUISCKUX

YpaBHEHUH

70

I'pacdrueckme MeTOIbI pemIeHUs
MOKA3aTENIBHBIX U JIOTapU(PMUISCKUX

HEpPaBEHCTB

71

I'paduueckre METOBI PELICHUS
MOKA3aTeNbHBIX U JIOrapu(PMHUIECKIX

HEpPaBEHCTB

72

KonTtponbsnas padora: "UpparnmonaibHele,
MIOKa3aTeNbHbIe U JorapudmMuieckne
HepaBeHCTBa"

73

Kommuiekcuble yucna. Anredpanyeckas u
TpUTOHOMETpUYIEcKasi POpMBbI 3aricH

KOMILIICKCHOTI'O YHCJia

74

Kommuiekcuble yucna. Anredpanyeckas u
TpUTOHOMETpUYIEcKasi POpMBbI 3aricH

KOMIIJICKCHOI'O YHCJia

75

Apudmerrueckue onepaun ¢

KOMIIJICKCHBIMH YHCJIaMH

76

Apudmernueckue onepanun ¢

KOMILICKCHBIMHU YU CJIaMH

77

I/I306pa)KCHI/Ie KOMIUICKCHBIX YHUCECJI HA
KOOpHHHaTHOﬁ IIIIOCKOCTHU




I/I306pa)KCHI/IC KOMIUICKCHBIX YHUCECJI Ha

78
KOOPJIWHATHOU TNIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oit crenenu us
KOMITJIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT AT

81 peweHns GU3NUECKUX U TEOMETPUIECKUX
3a1a4

82 KonTtponbHas padoTa: "KommiekcHble yrncia”

83 HarypanbHbie U 1ienbie yncna

84 HarypanbHble u nienbie gncna

85 [TpuMeHeHue MPU3HAKOB JIETTUMOCTH LENBIX
YHCe

86 IIpumeHeHue MPU3HAKOB JIETMMOCTH LEIJIBIX
YHCe

57 [TpuMeHeHue MPU3HAKOB JIETTMMOCTH ENTBIX
yucen: HOJl u HOK

88 IIpumeHeHue MPU3HAKOB JETUMOCTH LEIIBIX
yucen: HOJl u HOK

59 [IpuMeHeHre TPU3HAKOB JIETMMOCTH LIENTbIX
YHCEJ: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHre TPU3HAKOB JIETMMOCTH LIENTBIX
YHUCeIl: OCTATKU TI0 MOJTYJTIO
[IpuMeHeHre PU3HAKOB AETUMOCTH LIEbIX

91

YUCCII! AJITOPUTM EBKJ'II/I,I[a JJIA peHICHHNA 3a1aY

B IICJIBIX YHCJIax




92

Konrtponbras padora: "Teopus nenbix ancen"

CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI 1 CUCTEMBI-
CJIEJICTBUS
CucrteMa 1 COBOKYITHOCTh YPaBHEHHH.

94 PaBHOCUIBHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYIIHOCTEH PallMOHAJIbHBIX YPaBHEHUI

96 OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
COBOKYITHOCTEH MPPaLlMOHANbHBIX YPABHEHUI

o7 OCHOBHBIE METO/IBI PEIICHUS] CHCTEM U
COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHUN

98 OCHOBHBIE METO/IBI PEIIEHUS] CHCTEM U
COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHUN
OCHOBHBIE METO/IBI PEIICHUS CHCTEM U

99 COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U

100 COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI

101 [IpumeHeHne cucTeM K pelIeHHIO

MATEMATHYCCKHUX 3aJ4a4 U 3a1a4 U3




pa3nuYHbBIX 00JacTel HAyKH U peallbHON
JKU3HH, HHTEPIIPETAINS MOTYYeHHBIX

pe3yIbTaTOB

HpI/IMeHeHI/IC CHUCTEM K PCHICHUIO

102 MaTeMaTHYEeCKHX 3a]a4 1 3a1a4 U3 Pa3INuHbIX
o0acTeil HAyKH U pealbHOM KHU3HH,
WHTEPIpETaLHsl MOJYYCHHBIX PE3YIbTaTOB
[TpumeHeHne HEPaBEHCTB K PELICHUIO

103 MaTeMaTHYeCKHX 3a/]ad 1 33134 U3 Pa3INIHBIX
o0acTeil HAYKH U pealbHOW KHU3HU,
WHTEPIPETAHs TOIYYCHHBIX PE3YIbTATOB
Kontponbhas pabora: "CucteMsl

104 panroOHaNTbHBIX, HPPAIMOHATBHBIX
MOKAa3aTeNbHBIX U JIOTApU(PMIUECKIX
ypaBHEHUI"

105
PanionanbsHble ypaBHEHHUs C TapaMeTpaMu

106
ParnrionanbsHple HEpaBEHCTBA C MapaMeTpamMu

107 PannoHanbsHbIe CUCTEMBI C TapaMeTpamMu

108 UppanmonanbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109
UppanmonanbHble CUCTEMBI C TTapaMeTpaMu

110 [Toka3zaresbHbIC ypaBHEHUS, HEPABEHCTBA C

napameTpamu




111 TToka3aTenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapumuyeckue ypaBHEHUS, HEPABEHCTBA C

napameTpamu

113
Jlorapudmudeckre cUCTEMBI C TapaMeTpaMH

114 Tpuronomerpuueckrue ypaBHEHHS C
napaMeTpamu

115 Tpuronomerpuieckre HepaBEHCTBA C
napaMeTpamu

116 Tpuronomerpuieckue CUCTEMBI €
napaMeTpaMu

[TocTpoenue u uccnegoBaHue
117 MaTeMaTUYECKUX MOJIEIeH peaabHbIX
CUTYallMil C IOMOILBIO YPABHEHUH C

napaMeTpamu

[TocTpoenue u uccnegoBaHme

118 MaTeMaTUYECKUX MOJIENIEN peabHbIX
CUTYyallUi C MOMOIBIO CUCTEM YPaBHEHUH C
rnapaMeTpamu

[TocTpoenue u uccnegoBaHme

119 MaTeMaTUYECKUX MOJIENIEN peabHbIX
CUTYyallMi C MOMOIIBIO CUCTEM YPaBHEHUH C
rnapaMmeTpamu

120 Kontponbnas pabota: "3anauu c

napaMerpamu”

121 [MoBTOpenue, 0600IIeHNE, CUCTEMATH3AITUS

3HaHUU: "YpaBHEHHS"




IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS

122
e N n
3HaHUM: "YpaBHEHUs
123 [loBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHusa. CucteMsbl ypaBHEHUN"
IToBTOpEeHue, 0600IIEHNE, CHCTEMATHU3AIUS
124
3HaHuil: "HepaBencraa"
IToBTOpEeHue, 0600IIEHNE, CHCTEMATH3AIUS
125
3HaHuit: "Hepasencraa"
IToBTOpenue, 0000IIEHNE, CHCTEMATU3AIINS
126 b
3HaHuil: "HepaBeHnctaa"
127 IloBTOpEeHne, 0000IIeHNE, CHCTEMATH3AIIHS
3HaHuil: "IIponsBogHas u e€ npuMeHeHue"
128 IToBTOpenue, 0600IIeHNe, CHCTEMATH3ALHS
3HaHuil: "IIponsBogHas u e€ npuMeHeHue"
129 IToBTOpeHue, 0600IIeHNe, CHCTEMATH3ALHS
3HaHuil: "IIponsBogHas u e€ npuMeHeHue"
130 IToBTOpenue, 0600IIeHNe, CHCTEMATH3ALHS
3HaHui: "MHTErpan u ero npuMeHexHue"
131 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "OyHKIIN"
132 IToBTOpeHwue, 0000IIeHHE, CHCTEMATH3AIUS

3HaHui: "OyHKIIN"




IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS

133 1
3HaHui: "OyHKuMn"
134 Hrorosast KOHTpOJIbHAsI padoTa 1 1
135 HroroBas KOHTpoJbHas paboTa 1 1
136 [loBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 1
3HAaHUUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






