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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHalln3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero obiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOpPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIICHHUE
o0y4aromuxcst Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOydaroluecss OBJAQJICBAIOT  YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIit Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIMIA pPa3BUTHS DKOHOMUKHM M OOIIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIET0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome u3yuenuss yyeOHOro kypca «AnreOpa U Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaronuecss MOJy4YaloT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIEJeH pealbHbIX CUTyalud, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (OPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauajga MaTeMaTHYeCKOro aHAJIN3a» BBIIACICHBI
CIIEYIOIIME COAEPKATENbHO-METOANYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE coOnEp)KaTEIbHO-METOAWYECKUE JIMHUM W3YYaroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYr
Jpyra M TOCTENEHHO HAaChIIIAasgChb HOBBIMU TeMaMH M paszjienamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. MHTETPaTUBHBIM, IOCKOJIBKY OOBEAMHSIET B ce0e coJepikaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas Jjoruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, Al peuieHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afauu, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass — JMHUsA  «Yucima W BBIUMCICHHS»  3aBepIIaeT
(dbopMUpOBaHHE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero obmiero oOpa3oBaHus 0codoe
BHUMaHHE yaensercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOs1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENaTh MPUKHUJIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh ¢ MATEMATUICCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOIIMMCS MHOXECTBAa HATypPalbHbIX, IEJBIX, PAIIMOHAIBHBIX U
JICHCTBUTEILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PUUSCKUE 3aaull ¥ OIlepAIUU: JCIICHUE
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCoOble CBOMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE OMEpallii, a TaKKe H3BJICUCHHE
KOpHS  HATypaJIbHOM CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY ~ PAaclIMPEHHIO KpPyra HCIOJIb3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOYKHOCTSIMHM MX TIPUMEHEHUS JIJISl PEUICHUS PA3IMYHbIX 3a7a4 (OPMHUPYETCS MPEACTaBICHUE
0 CIMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B IOCTPOCHUH MOJIEIICH pealbHOT0 MUPA, ITHPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUH BCEro OoOydeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 33jad. B pe3ynbpTare oO0ydaroniuecsi OBIaJACBalOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJiepKanux mnapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCIICIOBAHUU
GYHKIHH ¢ TTOMOIIBIO TPOM3BOIHON, TIPU PEIICHUN MPHUKIIAIHBIX 33/1a4 U 33]a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUeHW (yHKIWU. J[aHHas coleprKaTebHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINIOJIHATH Pacu€Thl MO QopmyliaMm, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUUYECKHUX BBIPAKEHUH, a Tak)Ke BBIPAKECHUH,
COJICpKalINX CTEIMeHH | JorapudMbl. braromaps HW3ydeHHIO anreOpamyecKkoro Marepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHHUS
oOyyaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUHN, pabOThl ¢ CUMBOJILHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTESH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIUIeTaeTCsl C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aér
MOCJIC/IOBATEIPHOCTS, ~ M3YUCHUs  MaTepuaia. VI3ydeHWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIb30BaHUEC
GyHKIMA U pelieHus 3ajJad U3 JPYyruxX Y4eOHBIX MPEJIMETOB M PEabHOW JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK W C PEIICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaeimsercs (OPMUPOBAHUIO YMEHHS BBIpAXaTh (GopmyaamMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIbHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIHYMHAMH B Pa3InYHON (opme:
aQHAJTMTUYECKON, TrpadudecKoii u cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



ConepxatenpHas auHHAsA «Hadana mareMaTHUecKOro aHajin3ay MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX O0yJaroIIiMCs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HarOOJIbIIE U HAUMEHBIIINE 3HAUCHHUS, BBIYUCIIATE TUIOMAAN GUTYp U O0BEMBI TEJ, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTelbHasi JHHHS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTEeMaTHYEeCKHX MOJENeH peaabHBIX CHUTYalui, I03BOJISET
HAXOJWTh HAWIy4Illee PEHICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IYKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOrO aHalM3a CIOCOOCTBYET pa3BUTHIO
a0CTpaKkTHOTO, (OPMAITBHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBJICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3yIbTaTax, MOJNYYEHHBIX B XOJI€ PA3BUTUS MAaTEeMAaTUKH KaK HAyKH, U
00 UX aBTOpAXx.

CopgepxatenpHOo-MeTOAMYECKAs JHHHUS «MHOXECTBAa U JIOTHKa» BKIIOYaeT B cels
DJIEMEHTHI TEOPHH MHOXXECTB W MAaTEeMaTHYEeCKOW JIOTUKH. TeO0peTUKO-MHOKECTBESHHBIC
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMAaTHKH W TpeIUIarailoT HanOolee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMI BCE pa3ieibl MAaTEMAaTUKU M €€ MPWIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIMILIMHBI U UX NMPHIOKEHHS B erHOE 1enoe. [Toaromy
BXHO JIaTh BO3MOXXHOCTh OOyYalomeMycss IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKHA W HCIIOJNB30BaTh €ro IS BBIPAXKEHUS CBOMX MbICHCH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMW W  CJICIOBAHUE OINPENCICHHBIM IpaBHJIAM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMaTHYEeCKOW JIOTMKU CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO
MBINUICHUS] 00YYarONIUXCsI, MO3BOJISIET M CTPOUTH CBOW PACCYXJICHHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYEeCKOT0  MOJCIUPOBAHUS, KOTOpPBbIE  TPU3BAaHBI  CIIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pealbHBIX CUTYaIlud, HWCCIEAOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaluu3a, HHTEpHpeTaruu
MOJTyUYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHBl B KaXIbId U3 pa3leloB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOTOo Kypca MUPOKO UCTOIB3YeTCs IS PEIICHUS TPHUKIIATHBIX
3amad. llpm pemeHWM  peajpbHBIX MPAKTUYECKWX 3aJad  OOydYaroluecs pPa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPTaHU3yeTCsl B MIPOIIECCe M3YICHHS BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hadalia MaTeMaTHYECKOTO aHATTN3a.

BocnurarenpHblii moTeHnyan npeamera «MareMaTukay peannsyercs 4epes:

— TpuUBJICYCHHE BHUMaHHsS OOYy4alOlIUMXCS K LIEHHOCTHOMY acleKTy HM3y4aeMbIX Ha YpOKax
SBJICHHM, OpraHWU3alHMi0 padoThl C TOJy4aeMOM Ha YPOKE COIMAIbHO 3HAYUMOU
uH(popMalell — MHUIIMUPOBAHUE €€ 00CYXIEHUsI, BHICKa3bIBaAHUSA O0YJarOIIMMHCS CBOETO
MHEHHUS TI0 €€ MOBOAY, BHIPAOOTKH CBOETO OTHOILIEHUS K Hell;

— JIEMOHCTpanuio OoOydYalolUMCSi NPUMEPOB OTBETCTBEHHOTO, TPa)XAAHCKOTO IOBEIEHUS,
NPOSIBJIICHUST YEJIOBEKOJIIOOUS M J00pOCEpIEYHOCTH, uepe3 MOoAOOp COOTBETCTBYIOIIMX
TEKCTOB JJIsi YTCHHS, 3aJa4 JUIsl PElICHHs, MPOOJIEMHBIX CUTyallud Ui OOCYXKIEHUS B
KJ1acce;



— TPUMEHEHHE Ha ypOKE HWHTEPAKTUBHBIX (opM paboOThl ¢  OOydYarOIMHUMHUC:
MHTEJUICKTYaJbHBIX HUIP, CTUMYJIHPYIOIIMX IO3HABATEIbHYI0O MOTHBAIMIO OOy4Yaromuxcs;
JUJIAaKTUYECKOTO TeaTpa, T/Ie MOJyYCHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBHBIX
MOCTAHOBKAX; JUCKYCCUN, KOTOPBIC NAIOT OOYYAIOIIMMCS BO3MOKHOCTh MPUOOPECTH OMBIT
BE/ICHUSI KOHCTPYKTUBHOTO JHMaJiora; TPyMNIOBOM paboThl Wiu paboThl B Mapax, KOTOPHIE
y4daT 00ydJaronuxcsi KOMaHIHOW paboTe U B3aMMOICHCTBHIO C IPYTHMH O0YJarOIIUMUCS;

— HHUIUHPOBAHUE U MOAJCPKKY HCCIEIOBATEIBCKON JIEATEIFHOCTH 00yJaromuXcs B paMKax
pean3alii UMU MHAWBUYAIbHBIX U TPYIIOBBIX HCCIEAOBATEIbCKUX MMPOEKTOB, YTO JaCT
oOydJaromuMcsi  BO3MOXXHOCTh ~ MPUOOPECTH  HABBIK  CaMOCTOSITEIBHOIO  PEIleHUs
TEOPETUUECKON MpOOJIEMBbl, HABBIK TeHEpUpPOBaHHUS U OGOPMIICHHS COOCTBEHHBIX HJEH,
HABBIK YBaXXUTEIHLHOTO OTHOLICHHS K YYXHM UM, OQPOPMIICHHBIM B PadOTax IpYyrux
UCcleIoBaTeNeii, HaBbIK MYOJIWYHOTO BBICTYIJICHUS TIEpe]] ayIuTOpUEH, apryMeHTUPOBAHUS
Y OTCTAaUBaHUS CBOCH TOUKH 3PEHUSI.

Ha uzyuenue yueOHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOTO aHAJIA3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil M MPOLEHTOB JUISl PEIICHUs] TPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3aa4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTYpaJbHOM CTENIEHU U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOJbl pEIIEHUs JIOTrapuPMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pellienne TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro TeOMETPUUYECKHH CMBICI M CBOWCTBA, BBIUYUCIIEHHE €r0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX yYpaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHne MaTeEMaTHYECKUX MOJENEHW PEalbHOM CHUTyallUH C MOMOIIBIO YPaBHEHHMH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUECKHX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKIUM 4 rpadpuKu

OyHK1us, crnocodbl 3anaHus (QyHkiuu. B3aunmuo obpatHblie (Qynkiuu. Kommnosunums
¢ynkuuit. ['paduk pynkunu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTkn
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMHU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI (pyHKImu. Hanbombinee 1 HanMeHbIee
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IEJBIM TMOKaszarenem. EE cBoiicTBa M rpaduk.
CaoiictBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMHU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OMNpPEJEICHHE TPUTOHOMETPUUYECKUX (PyHKIUN
YHMCJIIOBOI'O apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEaJIbHbIX MPOIECCaX U SBJICHUAX. I'papuku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4ecKOou
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH reOMETPUYECKON MPOrPECcCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs3oBaHne NPOTpecCuu Uil pEHIEHUs PEANIbHBIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw paspbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (pyHKIMI HENmpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBAJOB Ul peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUH JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKUl U HU3HIeCKUit
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOM K rpaduKy pyHKIUH.

[TpousBoiHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoHas cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, Onepaly HajJ] MHOKECTBAMU M UX CBOMCTBa. Jluarpammel Diliepa—Benna.
[IpuMeHeHNnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juisl ONMCAaHUS peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbable u 1enple uucna. [IpuMeHeHWEe NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 115 pereHus 3a1a4 B IETbIX YUCIIaXx.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3amucH
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOH IockocTu. Popmyna Myaspa. KopHu N-oii ctenenu u3



KOMIUIEKCHOTO uHcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHMCeNn [UIsl pelieHus (GU3HYECKUX u
F€OMETPUYECKUX 3aa4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYNHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUN C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEATbHON JKW3HM, WHTEPIPETALHUS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONbI pELICHUS YpaBHEHHN H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnions3zoBanue rpadukoB (PyHKIUN O HCCIEIOBAHUS TPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIer0 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BeluyucieHne onpenen€éHHoro nHrerpaina
no ¢popmyne Hetorona-Jleitouuna.

[IpumeHeHrne uWHTerpaia Uil HAXOXKACHUS IUIOWAAeH IUIOCKUX GUryp U o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIECTBa, MPEJICTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICWCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C X (QYHKIUSIMHU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUUCKONM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHUBOTO OyayIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYEeCKOMY OO0pa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BJMSIHHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OIIEHKH UX BO3MOKHBIX MTOCIEACTBUM ISl OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U MPOTHBOpeYHs B (akTax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPKACHHSX, TNpeajiaraTb KPUTEPUU IS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOU€HHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPKICHHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIUIO, TPHUBOJUTH TMPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus YydeOHOW 3adauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOAUIMNH C YYETOM CaMOCTOSITETLHO —BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

MCIIOJIF30BATh BOIPOCHI KaK MCCIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MPOOJIEMy, YCTaHABIWBATh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UINIO, MHECHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIYy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMyIUpOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETAa Ha BOMPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IHYHBIX BHIOB ©  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIfI
pe3ysbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pasiiniuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ACTAaBIATh PE3YyIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMmar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/aud, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBAThH
BapHaHThI pELIeHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelIeHnss MaTeMaTUYecKoH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIHM M YCIOBHUSAM, OOBSICHATh MNPUUUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHMH y4eOHBIX 3ajad, NPUHUMATh 1eJIb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIOHAIBHOE YUCIIO, OECKOHEUHAsl TIEPUOINIECKAs
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA pallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHbIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIC BBIUUCIICHUS, MpaBWIa OKPYIJIEHUs, MPUKHUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, JNECATHUYHbIE M HaTypajbHbIE
JorapudMmebI;

CBOOOJIHO ONEpUPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUS U YPABHEHUA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB ISl pELICHUSI HEPAaBEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemenns 3anad;

CBOOOAHO ONepupoBaThb MOHSTUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEeAEIUTENb MaTpUlbl 2 X 2 W €ro IreOMETPUUYECKHUH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAUY€HUs, IPUMEHATh ONPEIEIUTENN A PEILCHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBIO CHCTEMBI
JUHENHBIX YPaBHEHHH, MCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIIPEIEIUTENEH, HHTEPIIPETUPOBATH IT0JYyYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TPeoOpa30oBaHusl BRIPAKEHUI;

BBIMOJHATh MPEOOpa3oBaHUsS YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENeHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MoOB uid MpeoOpa3oBaHUS  JIOTapHPMHUUECKHX
BBIPAKECHMUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IIOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIBIO PAaBHOCUIIBHBIX MEPEXO0B
WJIN OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyasl il IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH IOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIUPOBaTh pEAJIbHbIE CUTyallUd Ha s3bIKE aireOpbl, COCTABIATh BBIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJladM, WCCIIEI0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHMsl (YHKLUH, B3aUMHO
oOparHbple (QYHKIUHM, KOMIO3UIUSA (YHKIUMHA, rpaduk (yHKIHMH, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHUs] M MHOXKECTBO 3HAYECHUMH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHBIE (PYHKIMH, MEPUOJUYECKHE
(GyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIHWW C HATypaJbHBIM M LEJIBIM MOKa3aTeieM, rpaduk
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpATHOM CTENIEHH C HaTypallbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMM: MOKa3aTelbHas U jorapupmuyeckas QyHKIUHU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIs pEIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (DYHKLUN YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpa@uku (yHKUMN A HUCCIENOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHNnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apuMeTHyYecKas M TeoMeTpuuecKasl Mporpeccus,
OecKkOHEUHO yObIBaroIlasi reOMETpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUM JUIS PELIEHUSI pEAJIbHBIX 3a]a4 IPUKIIATHOTO XapaKkTepa;

CBOOOZHO  ONEpUpPOBaTh MOHATHSAMHU:  IIOCJIENOBATEIbHOCTh, CIIOCOOBI  3aJaHus
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (YHKIMS, HEMpepbiBHAasT Ha OTpe3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH 7S peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATUSMHU: TiepBas W BTOpass TMPOU3BOJHBIE (YHKIIMH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUNCIIATh MPOU3BOJHBIE CYMMBI, INPOM3BEINCHHMS, YaCTHOTO M KOMIIO3HLUU IBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM ISl pelIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEpUPOBaTh IOHATHSAMM: OIpPEIeNIeHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPAaBEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl 1O OTJACNIBHBIM TeMaM pabodell mporpaMmsl yueOHOro Kypca «Auredpa v Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W LEJI0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX U LENbIX YHACEN, UCIOIb30BaTh IPU3HAKU AeaumocTy nensix yucena, HO n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa 0 MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE YKCIa
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B alredpandyeckoil 1 TPUrOHOMETPUUECKOH (opme,
BBINOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPMHATHON TIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IIOKa3aTelbHblE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHHUS C TOMOIIbIO PAaBHOCHIIBHBIX I1€PEXO0/I0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIEHUN TPUTOHOMETPUUYECKOTO YPAaBHEHNUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPHUMEHSTH
HEo0Xo1uMble (POPMYIIBI ISl peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEM
palMOHANIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, Jorapu(MUUYECKUe |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINE MOAYJIN U ITapaMeTpBhL;

MPUMEHSTh TpaduuecKre METObI ISl PELIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaK)Ke 3a/1a4
C IIapaMeTpaMy;

MOJICNIUPOBATh pEeAJbHbIE CUTYyallud Ha s3bIKE aiareOpbl, COCTaBIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 33aJa4d, HCCIEN0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUH U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (PYHKIUI C MOMOIIbIO 3JEMEHTApHOIO HCCIEeOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU JJI1 MOJICTMPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOIIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3a:

UCTOJIb30BaTh MPOM3BOJIHYIO JUIS HCCIENOBaHHUA (YHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoblIee U HAUMEHbIIIEE 3HaUeHHUs (PYHKIMY HEPEPHIBHON HAa OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISI HAXOXICHUS HAMIYUIIETO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuna;

HAXOJWTh IJIOMIAJH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJIHBIE 33[a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LeJIBIM [TOKa3aTeeM
3 Apudmernaeckuii KOpeHb N-0if CTENECHH. 15 1
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
Harypanbnble u nensle yncna 10 1
CucTeMBbl paroHATBHBIX, HPPAUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOk€eCTBO, ONepaliiy HaJl MHOKECTBaMU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a1a4
Pamnonansuele unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MpUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEMCTBUTEIILHEIMH YHCIaMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPABHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWUHBIX YpaBHEHUI"

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
B3aumno obpathasie pynkiuu. Kommnosunus
byHKIMi

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpoeHne TPpaUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelneM. bruaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponpnas padora: "CreneHnas
¢dbyukuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHN U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHH U KOPHU

41 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
CoJIepKalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIS

44 METO/IbI PEIICHHUS UPPAITUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

46 UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATILHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHsI N-OW CTEHEHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM I1OKa3aTeleM
KonTtpomnpnast padora: "CBolicTBa 1 rpapux

51 KOpHsI N-oii ctenenu. MppanmoHansHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN ATs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHus"

62 Jlorapudm uymncna. CoicTBa jJorapudpma 1

63 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTapU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobOpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
J0rapupmbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduxa QyHKIUM s 1




peuieHus: ypaBHEHU I

Hcnonws3oBanue rpaduka QyHKIUN A5

3 peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHSI JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
norapu(pMHUECKUX ypaBHEHHIA

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa

84 Tpuronomerpudeckas OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




(GyHKLUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUI

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTponbhas pabora:

101 "TpUTrOHOMETPHYECKUE BBIPAKEHUS U 1

TPUTOHOMETPHUYECKHUE ypaBHEHUs"




ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 [I0CJIeqOBAaTEIbHOCTEN. MeTo
MaTeMaTHYeCKOW MHAYKIUH
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 MoCIIeI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
reoMeTPUYECKON porpeccun

108 JIMHENHBIN ¥ YKCIOHEHIMAIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnE IPOrPECCUU [l PELICHHUS
peaybHbBIX 33a]a4 MPUKIIaJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

116
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

epBas ¥ BTOpasi IPOU3BOIHbIE KUK

121 IT

122 Ornpezenienne, reOMETPUYECKUM CMBICTT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIIN

15 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUH

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O M KOMIIO3UIIMU (YHKIUH




131 KonTtponpHas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3aIUS 1

3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1

3HaHui: "OyHKIUN"
134 Wrorosas kKoHTpOJbHAS paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011eHNe, CUCTeMAaTU3aIs 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHHIO (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKIINU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEHHUS HETIPEPBIBHOM
(byHKINU Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM ISt
HaxO0>KJICHUSI HAWJTYYIIErO PEIICHUs B
MIPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
UHTerpana

97 Brruucnenue onpenenéHHOro MHTerpana
o ¢opmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleiiOnumna

29 [IpumeHeHue nuHTerpana i HaXoXACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
00BEMOB Ir€OMETPUYECKHX TeT

31 [Ipumeps! pemennit AuddepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpudeckue GYHKIHH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne QyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METObI peICHHUS
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peIICHUS
69 MOKa3aTeJIbHBIX U JIOTapu(YMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOrapu(PpMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHCTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (pOpMBI 3arucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenble uncia

85 IIpuMeHeHMe NPU3HAKOB 1€TUMOCTH
LEJIbIX YUCEl

86 [IpuMeHeHne NPU3HAKOB J1EIUMOCTH
LEJIBIX YnCell

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB J1ETUMOCTH
uensix yucen: HOJl u HOK

89 [IpumMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 EJBIX YMCEIT: AITOpUT™M EBKimaa s
pelIeHus 3a/1a4 B LEJIbIX YHCIaxX

92 KontponbHas pabota: "Teopus nemnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

94 CucremMa 1 COBOKYITHOCTh ypaBHEHHIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPpallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HHU, UHTEPIPETaLns OTYYEHHBIX
pe3yJbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHABHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [TokazarenpHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpamMu

113 JlorapupMuyueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTeMaTHYECKUX MOJENIEHN peaabHbIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalMi C IOMOLIBIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

120 KonTponbnas pabora: "3anauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IEeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUN: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHuii: "HepaBeHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHue, o600IIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,
128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEeHNE, 1
cucteMaTtu3aius 3Hanui: "OyHxun"
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3amus 3Hanuit: "OyHkun"
134 WtoroBas koHTpoJsibHas paboTa 1 1
135 HToroBast KOHTpoJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEeMaTH3aInsI 3HaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPOT'PAMME
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