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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpOorpaMMe CpeaHero oOiero oOpa3oBaHUS,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET UHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOpOHBI, PopMHUpYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIIEHHE 00YyYalolUXCsl HA YPOBHE, HEOOXOJUMOM
JUIs OCBOCHUST MH(OPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro kKypca oOydarolivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTOpas (OpMyIHpyeT CBOU
JOCTHKEHUSI B MaTEMaTUUeCKoU opme.

VYueOHbIl Kypc anreOpbl U HavYaJl MATEMAaTHYECKOTO aHaJIM3a 3aKJIaJIbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJICHUS 3aKOHAMHU (U3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHS YIKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh MX ISl JajJbHEUIIEro oOpa3oBaHUS U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBllajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH anreOpbl MU MaTeMaTUYecKOTO aHajiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD, JOKAa3bIBAThH
YTBEPKACHUS C MOMOIIBI0 MHAYKIHHU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHe W KOHKpPETH3allMio, aOCTparupoBaHUE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIuecs IMOJY4YaloT HOBBIA OMBIT PEIICHUS TPUKIAJIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaLH,
UHTEpOpETallMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTHYECKUMHU OTKPBITUSIMUA U UX aBTOPaAMHU.

VY4eOHbIli Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM IOTEHIIAATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Yy4eOHbI wmaTepuali, CHOCOOCTBYIOIIMMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESATENBbHOCTH, TPEOYIOMIeH MPOMOKUTEIIEHON  KOHIICHTPAIlMA  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtonuku oOydeHHs anreOpe W HauyajlaM MaTEeMaTH4YeCKOTO
aHaJu3a JISKUT JEeATeIbHOCTHBIA MPUHIIUI O0YYEHUS.

B crpykrype yueOHOro kypca «Anredpa W Hadajla MaTeMaTHYECKOIO
aHaJM3a» BBIICIICHBI CIEAYIOUIUE COJIepkKATEeIbHO-MEeTouYecKue JuHuu: «Hucna
U BbluucieHus», «OyHKIuU U rpapukny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COZIePKATEIIbHO-METOIMUECKHE JMHUU HM3YYarOTCS Ha TPOTSHKEHUU ABYX JIET
o0y4yeHHUsT Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, €CTECTBEHHO JOIMOIHSS
JpyT Ipyra U MOCTENICHHO HACHIMIAsCh HOBBIMH TeMaMHU W pas3zienamu. JlaHHBII
y4eOHBIM Kypc SBJISETCS HWHTETPATHBHBIM, TIOCKOJIBKY OOBEIUHAET B cele
collepKaHUE HECKONBKAX MaTEeMaTHYCCKHX IUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMaTHYECKUA aHalu3, TEOPHs MHOXKECTB, MaTeMaTH4YeCKas
noruka u npyrue. Ilo mepe Toro kak oOydarommuecs: OBJaAeBalOT BcE Ooree
IMIMPOKAM MaTEMaTUUYECKUM aIllapaToM, Y HEX TOCIEA0BATEIbHO (GOPMUPYETCS U
COBEPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYH0 MOJACIh pPCabHOU
CUTYaIllH, TPUMEHSATH 3HAHUS, TIOJYYCHHBIC MTPH U3YYCHHH Y4eOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIBHO CHOPMYITMPOBAHHON MaTEMAaTUYECKOH 3a7aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepixaTeabHO-METOANYECKass JTUHUA «YuCiia ¥ BBIYHMCICHUS» 3aBepIIacT
(bopMHpOBaHUE HABBIKOB HMCIIOIL30BaHUS JICHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHelseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANIBHBIX BBIYMCICHUN, BKIIOUAIOMIMX B Ce0s MCIOJIb30BaHHE Pa3IUYHBIX
dbopM 3amucu 4Kclia, yMEHHUE JellaTh MPUKHUIKY, BBIOJHATh NPUOIMHKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHUCJIOBBIE BBIpAXEHUS, padOTaTh C MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIe OOYy4alolMMCsI MHOXECTBAa HATypaJIbHBIX, LEJBIX,
pallMOHANIBHBIX W JICUCTBUTENIBHBIX  YWCEJ  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOICTBEHHBIE €My crHenupUuyYecKre 3aJadyd W OIlepaluu: JeJIeHWe HaIlleno,
OTEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOble CBOMCTBa
PaAIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUYECKUE OTEepalnU, a TaKKe
U3BIICYCHUE KOPHS HATypPaTbHOM CTENEHU HA MHOXKECTBE KOMILUIEKCHBIX YHUCEN.
brnaromapsi mocienoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbBIX YHCEN |
3HAKOMCTBY C BO3MOYKHOCTSIMH WX MPUMEHEHUS I PEIICHHs Pa3IUYHbIX 3a/1a4
dbopMupyeTcsi Tpe/ICTaBICHUE O €IMHCTBE MAaTEeMaTHUKH KaK HAyKd U e€ poiid B
MIOCTPOCHUHM MOJIeTIEH pPEeallbHOTO MHpa, IIMPOKO HUCIOJB3YIOTCS 0000IICHHE |
KOHKPETHU3AIIHSL.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0y4YeHUsT Ha YpPOBHE CpEIHEro oOIero oOpa30BaHHs, MOCKOJBKY B KaxXIOM
paznene IIporpaMMbl TPEeTyCMOTPEHO peIIeHWe COOTBETCTBYIOIMMX 3ajad. B
pe3ynbrate OOydYarImuecs OBIAJNCBAIOT PA3TUYHBIMA  METOJAMU  PEIICHUS
paIMOHANIBHBIX, UPPAMOHATBHBIX, IOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHH, HEPAaBCHCTB M CHUCTEM, a TaKXke 3ajaad,
comepkamux mapaMmeTpsl. [lomydeHHbIE YMEHUS IIMPOKO HWCIONB3YIOTCS TIPH
UCCIe0BaHNH (DYHKIIMA C TTOMOIIBI0 TMTPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUU.
JlanHasi conep:kaTesbHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBIMIOJIHATE  pacy€Tel 1o  ¢opmylaMm, mpeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKe BBIPAKCHUH,
colepKalllux cTerneHu W Jorapudmsl. brarogaps u3ydeHUIO anredpanyecKkoro
Marepuana OPOUCXOAUT  JajbHEHIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTIO MBINIUICHUST O0ydYaromuxcs, GOPMUPYIOTCS HAaBBIKK JIETYKTHUBHBIX
paccyxjaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraetr d(PpQGeKTUBHbIE HWHCTPYMEHTBI [l PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckass JuHUsA «DyHKIMM W rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAaET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuania. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, JIOTapU(PMHUIECKON U TPUTOHOMETPUUECKUX (YHKIINH, UX CBONCTB
U rpauKOB, UCIOIb30BaHNE (QYHKIMHA ST PEIICHUs 3a/1ady U3 JIPYTUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSI3aHO KaK C MaTEMATHYECKUM aHAJIU30M,
TaKk W C pEIICHUEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OoibIIoe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (HOpMyJIaMu 3aBUCUMOCTH MEXIY
pa3IUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. MaTepuan 3Toi coJiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMCHHUHN
U HaBbIKOB, I[O3BOJIIIOUIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Hadanma maTeMaTHYeCKOTO aHaln3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaK MaTeMaTHYE€CKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYMHBIX OOYYAIOIIMMCS, TaK KaK Yy HUX MOSBISETCS BO3MOXHOCTb CTPOUTh
rpa@uKy  CIOXKHBIX (YHKIUNA, OMPENeNsaTh WX HauOONIbIINEe W HANMMEHBIIHNE
3HAYEHWS, BBIYUCIATH IUIOMAnU (Guryp m oOBEMBI TeJ, HAXOAWTH CKOPOCTH H
yCKOpeHusi TmpoiieccoB. JlaHHas coaepikarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHUS MaTEeMaTUUYECKUX MOJENIEH peallbHbIX CHUTYyalluid,
MO3BOJIIET HAXOJWUTh HaWJydlllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COI[MATbHO-2KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KPEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUI pacrno3HaBaTh MNPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecsi y3HarT O



BBIJJAIOIIUXCS PE3yJIbTaTaX, IMOJYYEHHBIX B XOJI€ PAa3BUTUS MATEMATHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUST «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4YeCKOW JIOTHKH. TeopeTHKO-
MHO>KE€CTBEHHBIE TTPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpejJiaraloT HauOosiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSAIONIUN BCE pPa3Jeibl
MaTeMaTUKU M €€ TPUIIOKEHHUIN, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKHUE
OUCHUIUIMHBL W HMX MNPWIOKEHUs B e€auHoe 1enoe. [loaTomy BaxxHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTEMAaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAKEHUSI CBOUX MBICIEH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMaTUKW KaK HayKd CIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwiaM  TOCTPOCHUSI  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISIET UM CTPOUTH CBOU PACCYKJCHUSI HA OCHOBE JIOTUUECKHX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaabHbIX
CUTyaIlui, HUCCIEJOBAHUS DSTHX MOJEJeld C IIOMOIIBI0 ammapara ajreOpsl H
MaTeMaTUYeCKOr0 aHalin3a, WHTEPIPETAMUd MOJYYEHHBIX pe3yabTaTtoB. Takue
3aJ]aHUsl BIUIETCHBI B KaXbIi U3 Pa3/iesiOB IPOTPaMMBbI, ITIOCKOJIBKY BECh MaTepHrall
y4eOHOIr0 Kypca IIMPOKO HMCIOJB3YETCS I PEIICHHs NMPUKIATHBIX 3amad. [lpu
pelieHnd  peallbHBIX  MPAKTHYECKUX  3aJad  oOydYaromuecs:  pa3BUBAIOT
HAOII0IaTeIbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh ©  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBLIKOB pEHICHHMS MPHUKIATHBIX 3a1ad
OpraHu3yeTcs B MPOIIecce N3YUYEHUS BCEX TEM yueOHOTro Kypca «Anredpa u Havana
MaTeMaTUYE€CKOT0 aHaJIK3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. I[lpumeHenue apoOelt M MPOUEHTOB IS
peLIeHus NPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUM U PEaIbHON KU3HH.

JlelicTBUTENbHBIE uMCla. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTtndyeckue  omnepauud ¢ JEUCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpuOnmxEHHbIE BHIYKCICHUS, TIPaBUIa
OKpYTIJICHUS, IPUKUJIKA U OLIEHKA pe3yIbTaTa BHIYUCICHUMN.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hprotona. Hcnonb3oBaHue
noaxoAsmied (GopMbl 3aNTMCH IEUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBa, CTENEHb C
NENCTBUTENIBHBIM MOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuuHble U HaTypaibHbIE
JorapudMBl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U ApKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS W YypaBHEHUs-clielcTBUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS ETBIX U TPOOHO-PAIIMOHATBHBIX YPaBHEHUH H
HEPABEHCTB. MHOroO4WIEHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ octatkoM. Teopema be3dy. MHoOrousneHsl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[TpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI pelueHus
UppalMOHAIBHBIX YPaBHEHUI.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUS. OcCHOBHBIE METOIbI pelIeHus
Jaorapu(pMUYECKUX ypaBHEHHIM.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopmyIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellieHre TPUroHOMETPUUECKUX YPABHEHU.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEHWHBIX
ypaBHeHUW. Ornpenenurens MaTpUulbl 2X2, €ro TreOMETPUYECKHN CMBICH U
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEHMHBIX ypaBHEHWH. PelieHne NpUKIAAHBIX 3aJa4d C MOMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUHM. lccienoBaHue MOCTPOEHHOM MOJAEIU C
NOMOILBIO0 MATPUILL U ONIPEAECTUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM PEAJbHOM CUTyallMd C MOMOIIBIO
ypaBHEHUW W HeEpaBeHCTB. lIprMeHeHHE ypaBHEHHI W HEPABEHCTB K PELICHHIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPAaPUKHU

OyHKIMsA, crnocoObl 3amanus (yHKUMU. B3aumHOo oOpaTHble (YHKIHH.
Komnosunust Qynkuuit. I'paduk  yHkimu. DnemeHTapHbIE TpeoOpa3zoBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumud. Hynu dyHkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHBIE M HeuéTHBIE QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpomMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HanMeHbIIee 3Ha4eHUsT QYHKIUN HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApPOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U ILIE€JIBIM Moka3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHA N-OM CTEMEHUW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1S pEIICHUS YpaBHEHHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIUI 9UCIIOBOTO apTyMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTM B peajbHBIX IMIpollecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS MOCJEHOBaTSIbHOCTEH. MeTton
MaTeMaTH4eCcKOn 17050147 9005028 MoHOTOHHBIE u OTpaHUYECHHbIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTHUYECKOIO0 aHajau3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
porpeccuu. JINHENHBIA U S3KCIOHEHIMANBHBIA pocT. Uucno e. @opmyina ClI0KHBIX
NpoUEeHTOB. lcnonp30BaHWEe MpOrpeccM Uil PELIEHUsS PEeajJbHbIX 3a]ad
IIPUKJIATHOTO XapakTepa.



HemnpepoiBubie (yHKIMM U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHknui. CBoiicTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkuK. OnpeneneHne, reOMeTPUYECKUNA U
(du3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  ANEMEHTAPHBIX  (PYHKLHUH. IIpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHM.

MHosxecTBA U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB WM SBICHUM, IPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIJACC

Yucia v BbIYMCICHUS

Harypanbubie u nenblie uncna. [I[puMeHeHrne MPU3HAKOB JEIUMOCTH LEIBIX
yuces, HauOonpluid oOmui naenutens (ganee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucia. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApU(PMETHYECKHE OIepaluu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxkeHue KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHBIE METOJABl PEMICHUS TIOKA3aTeNbHBIX U  JIOTapU(OMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHUS CHUCTEM U COBOKYMHOCTEH pallMOHAIIbHBIX,
UppaIMOHATBHBIX, MOKA3aTEIbHBIX U JJOTapU(YMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MMapaMeTpaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTU4YeCcKuX 3aJad M 3ajad W3 Pa3judHbIX 00JlacTell HAYKH U peajbHOU
KU3HU, HUHTEPIPETALUs MOTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckue 00pa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIHMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUN AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELIEHUH 3aJad U3 JAPYTUX y4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue Mpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblIero W HAWMMEHBIIEr0  3HA4YCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JII HAXOXKJICHUS HAWIY4YlIEro pEHICHUs B
NPUKIAOHBIX 3aJayax, g OIpEeNeNIeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHKkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucnenue
ompenenéHHoro uHTerpana mo ¢popmyine Hetorona-JleOnmua.

[Ipumenenue wHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHeHHH. MaTtemaTudeckoe
MOJICJIMPOBAHME pEAbHBIX IPOLECCOB C MNOMOIIbI0 Au(QepeHnanbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIMM VPOBEHL) HA VYPOBHE CPEJIHETO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPaXKIAHCKON MJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOrO0 IMOBEACHUSI, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUN HayKd U JIESITEIbHOCThIO YUYEHOr0, OCO3HAaHHUE
JUYHOTO BKJIaJIa B IOCTPOEHHUE YCTOWIMBOT'O Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIUICHUI, PaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHAThH MaTeMaTH4YeCKWe 3HaHUS B
WHTEpECcax 3I0POBOTO U 0€30MacCHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PENKUM 3aHATUU U
OTIbIXa, pEeTyisipHas (U3NUecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  TpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEUW KU3HHM, TOTOBHOCTh K aKTHUBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAMIPABICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTMUECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa dKOJIOTMUECKUX MPOoOsieM, OpUeHTAIUS
HAa TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JIs1 penieHus 3aaad B 001acTu
OKpY’Karolel cpeJbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPaKTHUKU, ITOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak cdepbl YeIOBEYECKOW ESITeIIBHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH JUISI PA3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO W HCCIEAOBATEIbCKYIO JeATEIbHOCTD
UHAMBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS] TIOHSATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMyiaupoBaTb U  IpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJABl C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AKIIOUCHHI, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpAaTh  HauOosiee  MOAXOASINIMH € y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeEMYy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIETOBaHHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKOro o0ObEKTa, sIBJICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIHLHO (POpMYyIHpPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOJIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadhUUECKU;

OLICHUBATH HaJEXKHOCTh uHhopmanuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIAMU OOIIEHUsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJY PELICHHS 3aJayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJICHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha IIOMCK
peIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyude€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH ¢opme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS,

MPEJICTABIATh PE3YJbTAThl PEIICHHS 3aJlauM, SKCIIEPUMEHTA, MCCIIEI0BaHUSI,
MPOEKTa, CaMOCTOSTEIHHO BHIOMpaATh (opmaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayauTOPHUH.

PerJISITI/IBHbIe YHUBEpPCAJIBbHBLIC yqeﬁnble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM HMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEeHTUPOBAaTh
U KOPPEKTUPOBATh BApUAHThI pEUICHUH C YYETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABaTEJIBHOM  peQueKCMu Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CamMOINpPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa pelieHus
MaTeMaTUYEeCKOM 3a1a4u;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IIeJIU U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJbTaTOB ACSATENBHOCTH, HAXOIUTh OUIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON UM WHIWBHAYaJbHOU
paboThl MpW pelIeHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl Pa0OT, JOTrOBapUBAThCA, OOCYKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHHSI HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbIE€ IITYPMBI» W WHBIE), BBINOJHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJla B OOLIUH MPOIYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyarOIIMIICS MOJYYUT CIEIYIOIIHE
NPEIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paloueil MporpamMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yncsia v BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHAIBLHOE YHUCIO, OECKOHEUYHAas
nepuoAnYecKas JApoOb, MPOLEHThl, HPPAUOHATIBHOE YHUCJIO, MHOXKECTBa
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEI, MOJYJIb IEUCTBUTEILHOTO YHCIA;

MPUMEHSTh JIpOOM W TPOLEHTHl JJIS pEUIeHUs NPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHWUW U PEATIbHOM KU3HU,

MIPUMEHSITH NPUOINAKEHHBIE BIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIIKY U
OIICHKY pe3yJIbTaTa BHIYUCIICHU;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelleM,
MCII0JIb30BAaTh MOAXOASAIIYI0 (OPMY 3alIUCU IEMCTBUTENIBHBIX YHCEI ISl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(DPMETHUECKUI KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKAa3aTeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uHcla, ACCATHYHBIE U
HaTypaiabHbIE JTOTapU(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHEHUS ¥ HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXKIAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MMOHSATHUSMH: MHOTOUYIEH OT OJHOW TEpeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTH
JIeJICHME MHOTOYIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLICHUs 3aa4;

CBOOOJHO OMNEpUPOBATH TOHATUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 W €ro TreoMETPUYECKHUU CMBICIH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbI JIMHEHMHBIX YpPaBHEHUH,
MOJEIIMPOBATH PEAJIbHbIE CUTYALlUH C IIOMOILIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUH,
UCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
MHTEPIPETUPOBATH MTOJIYyYECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA JEUCTBUM C KOPHSAMU JUisl HpeoOpa3oBaHuUs
BBIPAXKCHHI;

BBITIOJIHATH MPEOOPA30BAHMS YUCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTETICHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapumoB TSt npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HPpPALMOHAJIBHBIE, MOKA3aTEJbHbIE U
Jorapu(pMuyecKrue ypaBHEHUs, HAXOUTh UX PELICHUS C IOMOIIbIO PAaBHOCUIbHBIX
IIEPEX0I0B WM OCYILECTBIIAA POBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 PeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OpUMEHATh HEoOXoauMble  (QOpPMYIBl  JJIE  pPEHICHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJayH, HCCIEA0BAThH
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DyHKIUM U TPAPUKU:

CBOOO/IHO OTMEpPHPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3aAaHus (YHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpadukoB HyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH (PYHKINU, HYITU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (QYHKIUM, HauOosblliee U HaWMEHbIIEe 3HaueHHe (QYHKIMM Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: (PYHKIMS C HATypalbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTENneHHON (YHKIMU C HaTypalbHBIM U LEJIBIM
nokaszaTesieM, rpadUK KOpHS N-oil CTENeHU Kak (YHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUecKast
(GyHKIIMK, WX CBOMCTBAa W TpaduKu, WCIONB30BaTh WX Tpaduku sl pemeHus
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMU: TPUTOHOMETPUUECKAs] OKPYXKHOCTb,
orpeiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BETUUHMHAMU;

Hayana MmaTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi T€OMETPHUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHIUATBHBIA POCT, (popMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIOJB30BaTh HPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAIHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTHYECKOTO aHajlM3a KakK aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATh TMOHATUAMH: HENpPEpbIBHbIE (QYHKIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINM;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH I pelieHus 3a1ady;

CBOOOJHO OMEpUpPOBaTh TMOHATUSMU: TMepBasi M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
NBYX (PYHKIIM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MUYECKHI CMBICH MPOU3BOAHOU MJis
perieHus 3aaa4.

MHoxecTBa U JIOTMKA:

CBOOOJTHO  OMEpPUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOECTBAMM;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl ONIMCaHUs PeabHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 JPYTHX y4eOHBIX IPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEACNIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K kxonmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paloueil MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHAMH: HATypaJbHOE U LEJIO€ YHUCIIO,
MHOKECTBAa HATYpPaJIbHBIX M LEIbIX YHCEN, UCIOJIb30BATh MPU3HAKUA JIEIUMOCTHU
uenbix uncen, HOJ[ u HOK HaTypanbHbIX uncen A penieHus 3a/1ad, IpUMEHSTh
anroput™m EBkinna;

CBOOOIHO OMEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILUIEKCHBIX YHCEJl, MPEJCTABIATh KOMILJIEKCHBIE YWCla B alreOpanveckoil u
TPUTOHOMETPUYECKON (opMe, BBITONHITh apU(PMETHUUECKHE ONEpalud C HUMU U
M300pakaTh HA KOOPJAMHATHOMN MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppaAllMOHANIbHBIC, TMOKa3aTeJbHbIE U
jJorapu(MuUYEcKue HEpPaBEHCTBA, HAXOJIUTh WX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoauMmble  (GoOpMynbl  [Jii  pelieHHus OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYNMHOCTEW pallMOHAIIbHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppaluvoHaibHbIE, MoKa3aTelIbHbIC,
gorapumMudeckue ¢ TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTRBA,
coepKale MOIYJIu U MapameTphl;

PUMEHATH rpaduuecKue METObI JJIsl pEllIeHUs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTaBIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3ybTarT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpPHYECKHE o0pa3bl ypaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

OPUMEHATh (QPYHKIIMU JJI1 MOJICIMPOBAHUS M MCCJICIOBAHUS peaJbHBIX
IIPOLIECCOB.

Hauyana MmaTeMaTH4eCcKOro aHajamu3a:

HCIIOJIb30BaTh MPOU3BOAHYIO JUIS UCCle0BaHUs (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxOJINTh HAMOOJIbIIIee M HAMMEHbIIIee 3HAUCHUS (DYHKIIUHN HEIPEPHIBHOW Ha
OTPE3KE;

HCTOJIB30BAaTh TPOU3BOAHYIO JJIS HAXOXKJACHHUS HAMIYUIIErOo PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OTNpeaeeHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO  ONEpHUPOBaTH MOHATUSAMH: TMEPBOOOpaA3Hasl, ONpPEAEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEJINPOBAHUHM Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHUN;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUUAJIbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 |
L[eJIBIM TTOKa3aTesneM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIIECHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckue BIpAXKECHUS U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBuble pyHkimuu. [IponszBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
| UccnenoBanue QyHKINNA ¢ TOMOIIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
Cucrembl palioHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbl padoThbI pecypest
| [[MHOkeCTBO, Orepaluu HaJ MHOKECTBAMH |
H X CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC IEPUOINIECCKUE APOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
6 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pellIeHMs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelIeHMS TPUKIIAIHBIX 3a/1a4
2 JlericTBUTENbHBIEC YUCIIA. PallnoHaIbHEIE 1 |
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIJICHMS], IPUKUIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHsl ¢ HeIbIMi KO3 GULneHTaMu.
Teopema Buera

17

Pemenue cucteM JTUHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHIA.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpenennuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6pathsie pynkuun. Kommnosunus

byHKINNA

26

I'paduk pyHkmu. dnemMeHTapHbIE
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dhyakuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblllee 3HaYCHHUE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeHas GyHKIUU

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

32

DJeMeHTapHOe UCCIIeI0BaHNE U
MOCTpOeHHE IPaUKOB ITUX PYHKIHHA

33

Crermnens ¢ LICJIBIM HOKa3zaTeneM. buanom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTeleM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LenbIM nokazaTesieM. E€ cBoiicTBa u
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHA. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHU. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUHI

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/Ibl B PELICHUN

46 HppalMOHAJIbHBIX YPaBHEHUM

A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpaduK KOpHsSI N-Oi CTENEeHU

49 KaK (yHKIIMH 0OpaTHOW CTENEeHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHS N-Oi CTENeHH

50 KakK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbBIM [TOKa3aTelIeM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEeHUS"

57 CreneHb C pallMOHAJIBHBIM MIOKAa3aTEIEM U
e€ CBOICTBA

53 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOICTBa

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBa

55 IToka3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

56 Hcnons3oBanue rpapuka GyHKIMM 115
pEelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI TI0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

ks, [Toka3zaTenbHble ypaBHEHHUA"
VH

62 Jlorapudm uucna. CoiicTBa orapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uuncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC M HATYpAJbHBIE JTJOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, CONEPKALIUX

67 ’ 1
sorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEpPIKAIIUX |
sorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX |
sorapudmel

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 |

pelIeHNs ypaBHEHUIN




Hcnonw3oBanue rpaduka GyHKIUN A5

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIeHUs] JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bI pEIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudmuaeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

%2 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEENIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpe/IeTICHNE TPUTOHOMETPUUECKHIX 1
(YHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

9 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUIN

93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUIN

94 Pemienne TpuroHoMeTpUYECKUX ypaBHEHUN 1

95 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM 1
KonTtponeHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS |

nocliegoBaTelIbHOCTel. MeTon




MaTEMaTHYECKON MHIIYKLIMU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHneuHo yObIBatoIasi reoMeTpudeckas
nporpeccust

107 Cymma OeckoHEYHO yObIBaromien
reOMEeTPUYECKOM Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonp30BaHue nporpeccuu Juisl peleHus
peanbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

11 KounTponsnas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHbIE (DYHKIINHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paKOB
byHKIMI

114 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pELIEHUS

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Ompenenenne, TeOMETPUUECKHN CMBICTT
MPOU3BOJHO M

123 Omnpenenenue, GU3NIECKUN CMBICT
MPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

128 [IpousBoiHast CyMMBbl, IPOU3BEACHMUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

129 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 00001IeHne, cucTeMaTU3aIus |
3HAHHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpumeneHnre mpou3BOIHOM K
HcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCleI0BaHuI0 (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU HAa OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUST HETIPEPHIBHOU
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ml
rpapuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOpMYIION UITH
rpadpukom




17 Komnozunus GyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIC F1eMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Hurerpain. ['eomerpuyeckuii CMbICIT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUSI
IUIOIIAJeH MIOCKUX QUryp

30 [IpumeHeHue nHTErpaia Uil HaXOXKIACHUs
00BEMOB T€OMETPUUYECKHX TET

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
mddepeHnnanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpapuku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

17 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHIX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEILIECHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILIEHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

37 HppaIOHAIEHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHECHHN
& I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTo bl peLieHUs
Jorapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTObl peleHNs
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'padrueckue MeTO bl pelIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOrapu(PMHISCKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

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

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUClIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB JEIUMOCTH
LETTBIX YUCEI

26 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
LIETTBIX YHCEI

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

28 [IpumeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LeNbIX Yyucell: aaroput™ EBknuaa ms
pelIeHns 3a/1a4 B LIETIbIX YMCIax

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPaBHEHHI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUU

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

101 Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3ynbTaToOB

[IpumeHeHNe cUCTEM K PEILIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peanbHOM
YKU3HU, UHTEpIIPETaLUs OJyYEHHBIX
pe3yIbTaTOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3

103 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HU, UHTEPIPETALUs OJyYEHHbIX
pe3yJIbTaToB
Kontponbhas padota: "Cucremsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUECKUX
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 ParnmonanpHble CUCTEMBI C TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C
rnapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapugmuueckue CuCTEMBI ¢
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
rnapameTpamu

115 TpuronomeTpruueckue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C TmapaMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MATEMATHUUYCCKUX Moneneﬁ peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

124

[ToBTOpeHnue, 06061IeHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHnue, 06061IeHNE,
cucreMmarusanus 3Hanui: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cuctemarusanus 3Hanuii: "HepaBencrna"

[ToBTOpEenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHknun"
134 Hroropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
CHCTEeMAaTHU3alusl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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