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INOACHUTEJIBHAS 3AIINCKA

Y4eOHblil Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHAIHM3ay SBISECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMMeE CpPEIHEro oOIero oOpa3oBaHUsA, IMOCKOJbKY, C OIHOU
CTOPOHBI, OH oOOecrne4YrBaeT WHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4YeHUs] BCEX eCTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (JOPMHPYET JOTHMYECKOE W aOCTPAKTHOE MBIIUICHHUE
o0ydJaromuxcsi Ha YpPOBHE, HEOOXOAMMOM MJii OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPHUHU, CIIOBECHOCTH U JPYIHMX JWCUUIUIMH. B pamkax pmaHHOro y4yeOHOro Kypca
oOydJaromuecss OBJAJICBAIOT yYHUBEPCAJIbHBIM  S3BIKOM COBPEMEHHOH HayKd, KOTOpas
dbopMyIUpyeT CBOM JOCTHKEHHS B MaTeMaTH4YECKOH (hopme.

Y4eOHbIil Kypc anreOpsl U Hadall MAaTEMATHYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY JUIS
YCIICNITHOTO OBNIAJICHUSI 3aKOHaMH (DU3WKHM, XWMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX JUIS
JMAIbHEWIero o0pa3oBaHUs W B IIOBCEJIHEBHOM JKM3HH. B TO e Bpems OBJIaJicHUE
a0CTPaKTHBIMH W JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSIMH ajareOpbl 1 MaTeMaTHUECKOTO aHalln3a
pa3BHBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKa3bIBATh
YTBEPXKICHHSI C TIOMOIIBI0 WHAYKIIMH U PACCY’KAATh JACTYKTHBHO, UCIOIB30BaTh 0000IICHNE H
KOHKPETH3aIuio, a0CTparupoBaHWE W AHAIOTHIO, (OPMHUPYET KPEATHBHOE M KPUTHYECKOE
MBIICHHE.

B xone usydenust yueOHOTO Kypca «Ausrebpa M Hadajga MaTEeMATHUECKOTO aHAIN3a»
oOydJaromuecs: TONy4aloT HOBBIM ONBIT pEIICHUS NPUKIATHBIX 3aad, CaMOCTOSTEIHLHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJIENEeH pEaNbHBIX CUTYyalHid, WHTEPIPETAUUA IOJyYCHHBIX
pEIIeHHH, 3HAKOMSATCSI ¢ MIPUMEPAMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE H
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU B UX aBTOPAMH.

VY4eOHbI Kypc 007amaeT 3HAYUTEIbHBIM BOCHHTATEIBHBIM MOTEHIIHMAIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydueOHbIM MaTepuan, CHOCOOCTBYIOUIMH (OPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUS, TakK U dYepe3 crnenuduky y4eOHOW  JeATENHHOCTH, TpeOyromen
NPOJODKUTETFHOM  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBINA Pe3yibTaT.

B ocHoBe meromuku oOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKHUT
JeSITeTbHOCTHBIN MTPUHIUT 00Y4YCHUSI.

B crpykType yueOHOro Kypca «Anredpa U Hadajga MaTeMaTUYECKOTO aHAIN3a BBIJCIICHBI
CIICAYIOUINE COACPIKATEIBHO-METOJUUECKUEe JTHHUU: «Yucina u BeMHCICHHS», «DyHKIMHA H
rpadukuy, «YpaBHEHUS U HEpaBEHCTBay», «Hadama MaremaTuieckoro ananusa», «MHOXeCTBa U
JoruKa». Bce OCHOBHBIE COMEpXKATEIbHO-METONNYECKHE JIMHUW HM3y4YaroTCs Ha TPOTSDKECHUH
JIBYX JIeT 00ydeHHUs Ha YPOBHE CpeIHEero ooOimero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSS JIPYT
Jpyra W TOCTENIEHHO HACHIIIAasCh HOBBHIMH TeMaMH W pas3aenamu. [laHHBIN ydeOHBI Kypc
SIBIISICTCSL MHTETPATUBHBIM, IIOCKOJIBKY OOBEOuHSET B cebe CoAepKaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHsS, MaTEMAaTHYECKH aHaJn3,
TEOpUsT MHOXKECTB, MareMaTh4deckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBII/ICBAIOT BCE 0oJiee MIUPOKUM MaTEMaTHUECKUM arlaparoM, y HHUX IOCIeI0BaTEIHLHO
dbopMUpyeTCsT U COBEPIICHCTBYETCSI yYMEHHE CTPOWTH MATEeMAaTHUYECKYI0 MOJCNb pealbHON
CUTYyallMH, TIPUMEHSTh 3HAHHS, MOJYYCHHBIC NMpPU U3yYCHHH y4eOHOTO Kypca, IUIS PEIICHHS
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHOW MAaTeMaTUYECKOW 3aJavd, a 3aTeM HHTEPIPETUPOBATH
CBOH OTBET.

CogepxarenpHO-MeTONMYECKass  JUHUS  «Yucna W BBIUMCICHHS»  3aBepliact
(GopMHpOBaHNE HABBIKOB HCITIOJIB30BAHMS JICHCTBUTEIBHBIX YHUCEN, KOTOpOe OBUIO HAayaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odimiero oOpasoBaHHsi 0c000e
BHUMaHHE yjaessieTcss (OpMHUPOBaHUIO HABHIKOB PAIlOHAIBHBIX BBIUYMCIICHUH, BKIFOYAIONINX B
ce0sl MCTIONIb30BaHUE PA3NUYHBIX (HOPM 3allMCH YUCIA, YMEHUE JeNaTh MPUKHUIKY, BBIIOJHSATH
NpUOJIMKEHHBIC BRIYHCIICHUS, OIICHUBATh YMCIIOBBIC BBIPAKEHUS, pad0TaTh C MaTEMAaTHICCKHUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IIENbIX, PAIMOHAIBHBIX U
JEHCTBUTEILHBIX YHCEN JOTIOTHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KakIoM W3 3THX
MHO>KECTB PacCCMATPUBAIOTCS CBOWCTBEHHBIE eMy crienn(pruecKkre 3a1a4u U OTeparuu: IeIeHne



HAlleJI0, ONEpUPOBAaHME OCTAaTKaMM Ha MHOMKECTBE ILEJIBIX YHCEN, O0cOo0ble CBOMCTBa
palMoOHANBHBIX U MPPALMOHAIBHBIX YUCEN, apu(METHUYECKHUE ONEpaIiH, a TAaKXKe H3BIICUCHHUE
KOpDHS  HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Hucel.  braromaps
[IOCJIEI0BATEIbHOMY  PAacCIIMpPEHMIO Kpyra HCIHOJb3YEMBIX YHCEl M  3HAKOMCTBY C
BO3MOXHOCTSIMM UX IPUMEHEHUS AJIs PELICHUs Pa3InYHbIX 33]a4 (POpMUpPYETCs IPEICTABICHHUE
0 €IMHCTBE MaTEMATHUKH KaK HAyKH U €€ POJM B IOCTPOEHUHU MOJIENEN PEAIbHOTO MHUPA, IIHPOKO
HCIIONTB3YIOTCS 0000IIIeHNEe U KOHKPETHU3aITHsI.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YEeTCs Ha MPOTSHKEHUU BCEro OOydeHUs Ha
YPOBHE CpegHero oomero oOpa3oBaHUs, IOCKOJIbKY B KaxkaoM pasjene Ilporpammel
IPEIYyCMOTPEHO peIIeHNEe COOTBETCTBYIOLIMX 3a1ad. B pesynbpTare oOyuarommecs OBIIAJEBAIOT
pPa3sIUYHBIMH  METOJAMH DEIICHUS PALMOHAIBHBIX, MPPALMOHAIBHBIX, IOKA3aTElIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
colepkamux napaMmerpsl. llomydeHHbIEe yMEHHS IIUPOKO MCIONB3YHOTCS IPU HMCCIEAOBAHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEIICHUH MPUKJIAAHBIX 33]a4 U 33]]a4 Ha HaXOXKACHUE
HauOOJIBIIMX U HAUMEHbIINX 3HaueHU QyHKkuuu. JlaHHas copepkaTenbHas IMHUS BKIIOYAET B
ce0s1 Takke (GOpPMHUPOBAHME YMEHUH BBIIOJIHATH PAcUEThl 1O (GopMysnaM, NpeoOpa3oBaHU
PalMOHAIBHBIX, UPPALNOHAIBHBIX M TPUTOHOMETPUUYECKHUX BBIPAKEHUM, 4 TAK)XKE BBIPAXKCHU,
colepKalx creneHu u Jyorapudmel. brarogaps m3ydeHuro anrebpanyeckoro marepuana
IPOMCXOOUT JalbHEHIIee Pa3BUTHE AITOPUTMHUUYECKOIO U AOCTPAKTHOTO  MBIIUICHHS
oOyuaromuxcs, GOpMHUPYIOTCS HAaBBIKU JEAYKTUBHBIX PacCyKICHHUH, pabOThl ¢ CUMBOJIbHBIMU
(dopmMaMu, PeACTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIC HHCTPYMEHTHI ISl pelIeHHs PAaKTUYECKUX U €CTeCTBEHHO-
Hay4HBIX 3a]]a4, HarJsAHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKa HAYKH.

CopnepxatenpHo-MeToanyeckast TUHUS «DYHKIMU U TpapUKH» TECHO MEepeIuieTaeTcs ¢
IpYTUMH  JHMHHUAMU  y4e0HOro  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICIE  3aJaéT
[IOCJIEIOBATEIbHOCT ~ M3y4YeHUs  Mmarepuana. V3ydeHue  CTENEHHOW, I10Ka3aTelIbHOM,
JOrapu(pMHUUECKOW ¥ TPUTOHOMETPUYECKUX (PYHKIHUIM, UX CBOIMCTB M Ipa)MKOB, UCIIOJIb30BaHUE
GYHKUMA Ui pelieHust 3a7ad U3 JpYyTruxX Y4YeOHBIX TPEAMETOB M PEIbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUHN M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yAensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBUCUMOCTH MEXIy Pa3INYHbIMU BEIMYMHAMH, MCCIEJOBATh MOJYUYEHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXkKaTelbHON JMHUU HaleJeH Ha pa3BUTHE YMEHHH H
HaBBIKOB, MO3BOJISIOIIMX BBIPaKaThb 3aBUCUMOCTH MEXIYy BEJIMYMHAMHU B pa3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckoid U crnoBecHOW. Ero wusydeHune cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUs, CIIOCOOHOCTM K  OOOOINEHHWI0O U KOHKPETU3alUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nmHuA «Hagama MaTeMaTndecKkoro aHaan3a» IMO3BOJISIET CYLIECTBEHHO
pacMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIMHBIX 0OydarouIiumMcs,
TaK KaK y HHUX IOSIBJIETCSI BO3MOXHOCTb CTPOUTh I'paMKU CIO0XKHBIX (PYHKIUH, ONpEensiTh ux
HanOOJIbIIMEe U HAUMEHBIINE 3HAUYEHUS, BHIYUCIIATD TUIOMAAN GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpPEHMs mpoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH pealbHbIX CHUTyaluild, I03BOJIET
HaxXOAWTh HAaWIy4dlllee PEUICHWE B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaliHM3a CIIOCOOCTBYET pPa3BUTHIO
abCTpaKkTHOr0, (OPMAIBHO-IOTUYECKOTO U KPEATUBHOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUH
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCcKyccTBe. O0ydarommuecs
Y3HAIOT O BBIJAIOIIUXCA PE3yJIbTaTax, MOJIyYCHHBIX B XOJI€ PAa3BUTHs MaTEMAaTHKU KaK HAyKH, U
00 UX aBTOpax.

CopnepxaTenbHo-MeTOANYECKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
QJIEMEHTBl TEOPUM MHOXECTB W MaTeMaTHYECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHNUs NPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMAaTUKU M IpejularaloT Hambosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEIUHSIONMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLHUIUIMHBI M MX IPWIOKEHUA B equHOe 1enoe. Iloatomy
BOXHO JIaTh BO3MOXHOCTb OOy4YalolleMycCsi MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHUKH U HCIONb30BaThb €ro UIA BBIPAXKEHUS CBOMX MbICIeH. Jpyrum



BaXHBIM IPU3HAKOM MaTE€MaTHK{ KaK HayKu CIEAyeT MPU3HATHh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH W  CJEOBAaHHE ONPEACIEHHBIM MpaBHJIAM TOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C D3JIEMEHTaMH MaTeMaTU4YeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIIICHHUS] 00YYalOIUXCsl, TTO3BOJSIET UM CTPOUTH CBOM PACCYJIEHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOpPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHAIU3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOr0  MOJENUPOBAaHUSA, KOTOpble  NPU3BAaHbl  CIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHHMS MOJENEH pEalbHBIX CHUTYaIMid, HCCIEIOBaHMUS ITHX
MoJieJel ¢ TMOMOIIbI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTaluu
IOJYYEHHBIX DPE3yJibTaToB. Takue 3aJaHusl BIUIETEHBI B KaXAbIM M3 pa3[elioB MPOTPAMMBL,
MOCKOJIbKY BECh MaTepuajl y4eOHOro Kypca IIHMPOKO HCIOJIb3YETCS AJI pelleHus MPUKIaJIHbIX
3agad. Ilpm pemeHMM peanbHBIX MPAKTUYECKUX 337a4  OOydYaroliuMecss pPa3BHBAIOT
HaAOJI0IaTEIbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh IpodiiemMy. JlearenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIlIeHUs MPUKIAIHBIX 3a/1ad OpPraHU3yeTCs B MpoIecce U3yUeHUsl BCeX TeM YUeOHOro
Kypca «AnreOpa u Hayajia MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenune yue6HOro Kypca «Anredpa u Hauyajga MaTeMaTHYECKOro aHaJInu3a» OTBOAUTCS
272 4gaca: B 10 xmacce — 136 gacoB (4 uwaca B Heneno), B 11 kmacce — 136 yacoB (4 vaca B
HEJIEIIO0).

COIAEPKAHUE OBYYEHUA
10 KJIACC

Yucsa v BbIYUCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECSITHUHBIC APOOU, TMPOIEHTHI, OECKOHEUHBIC
nepuoanueckue 1podu. Ilpumenenue qpodeit 1 MpoIEeHTOB IS peleHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JetictButenbHple uncaa. PamyoHanbHBIE W HUppallMOHAIBHBIE 4Yncia. ApudmeTudyeckue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysb IEMCTBUTEIBHOTO YKCIIA U €r0 CBOMCTBA.
[TpuOmk€HHbIE BBIYMCICHUS, TMpaBWiIa OKPYTJCHHs, TMPUKHIKA M OLEHKa pe3yibTara
BBIUMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronbp3oBanue moaxoasiiei GopmMbl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl PEeLIEHUs MPAKTUUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJbHON CTETICHU M €T0 CBOMCTRBA.

CreneHb ¢ palMOHAJIBHBIM TOKa3aTelleM W €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeJEM.

Jlorapudm uymncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypAIbHBIE JTOTapu(pMBbI.

CuHycC, KOCHHYC, TAHT€HC, KOTAaHI'€HC YHCIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa © TOXIECTBEHHBIC MPEOOpa3OBaHUs. YPAaBHEHHE, KOPCHb YPaBHECHHSI.
PaBHOCHIIBHBIE ypaBHEHHS U YpaBHEHM-CIIeACTBUs. HepaBeHCTBO, pellleHe HEPaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHHSI LEIBIX U APOOHO-PAIIOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTENIEHH U KOPHH.

Uppanmonanbusie  ypaBHeHUs. OCHOBHBIE METOJbl  PEHICHUS  UPPALUOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/Ibl PEIICHUSI TOKA3aTEIbHbBIX YPABHEHUH.

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONBI PEIICHUS JIOTapU(PMUUECKUX
YpaBHEHUU.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHHe TPUTOHOMETPUIECKUX
BBIpaXXEHUM. Perenre TpuroHoMeTpuYeCcKux ypaBHEHHIM.

Pemienne cucrem JNMHEHHBIX ypaBHEHHH. Marpuiua CHCTEMbl JUHEUHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCIEHUE €r0



3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIECHUs] CUCTEMbI JIMHEHHBIX YpaBHEHMH. Pemenne
IIPUKJIAJHBIX 3a/1a4 C IIOMOILBIO CUCTEMBI JINHEWHBIX ypaBHEHUH. MccienoBanue ocTpoOeHHOU
MOJIEJIN C TOMOILBIO MATPHI] U ONIPEACIIUTEIEH.

[TocTpoeHne MareMaTH4ECKUX MOJEIEH PEAlbHOM CUTyalUd C IIOMOINBIO YPaBHEHHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3aJad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U peallbHON )KU3HH.

DOyHKIUM U rpadpuku

Oynkuus, crnocodbl 3amaHus QyHkuuu. B3ammuo oOpatHble (QyHKumu. Komnosunwms
bynkumid. ['paduk GyHkmu. nemeHTapHbie MpeoOpazoBaHus Tpa@uKOB (yHKIIHA.

OO6nacTp ompeneneHus © MHOXeCTBO 3HaueHni ¢pynkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOAHCTBA. YETHbIe U Heu€THble (yHKuuu. [lepuognueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIIMH. MaKCUMyMbl 1 MUHUMYMBI QyHKInU. Hamboiblee 1 HauMeHbIIee
3HaYeHUs (PYHKIMHU Ha IPOMEXKYTKE.

JluneliHas1, KBaJipaTU4YHas U JpOOHO-THHENHHas GYHKIUU. DIeMEHTapHOe UCCIIEI0BaHHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM M IIeNbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHU Kak (PYHKIIUA OOpaTHOM CTETNIEHH C HATYpaIbHBIM
IIOKAa3aTeNEM.

[TokazaTenpHas u JorapudmMuueckas GyHKINH, X CBOWCTBA U Tpaduku. Mcnonp3oBanue
rpaduKoB QYHKUUH IS peIICHUs yPaBHEHHIA.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpENEIeHHEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHMCIIOBOT'O apryMeEHTA.

QOyHKIMOHATIbHBIE 3aBUCIMOCTH B pealbHBIX MPOIEcCcax U sIBICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTreMaTH4ecKoro aHajimsa

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHU ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHIECKOM
WHIYKUAA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIIEI0BATEILHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reoMmerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroras
reomerpuueckas nporpeccus. Cymma 0ecCKOHEYHO yOBIBAIOILIEH Te€OMETPHUECKOW IMPOTrpPEecCH.
JIuHEeHbII M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opMmysia CIHOXKHBIX ITPOILIEHTOB.
Hcnonp3oBaHue mporpeccuu A peleHs pealbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

HempeppiBHBIE (GYyHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢yukuuii. CBoiicTBa (PyHKIMI HENPEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIs PELICHUs
HepaBeHCTB. [I[puMeHeHrne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 1J1s1 peIieHuUs 3a/1a4.

[lepBas u Bropas nmpousBoHbIe GyHKIKHU. Onpenenenue, reOMeTpUIecKuid U GU3NIecKun
CMBICJI POU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy (HyHKIIUH.

[IpousBoaHbIe AneMeHTapHbIX GYHKIMN. [Ipon3BoaHAsS CyMMBI, TPOU3BENEHUS, YACTHOTO
¥ KOMIO3UINH (QYHKUIUHA.

MHuoxecTBa H JIOTHKA

MHoOecTBO, onepali HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammbl Diniepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO arapara JUisi ONHUCAHUS PEAJbHBIX HPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYEeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Harypanpaple u 1enple uyucna. [IpuMeHeHWE NPU3HAKOB ACTUMOCTH IIENBIX YHCEN,
HanOospmmi oot nenurtens (nanee — HOJl) m HanmensIee obmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJIIO, anropuTMa EBkina amst pemeHus 3a1a4 B IeNbIX YUCiax.

KommiekcHble uymcna. Anrebpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMETHUYEeCKHe ONepaluy ¢ KOMIUIEKCHBIMU drciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelieHdus (GU3NYECKUX u
FE€OMETPUUECKUX 3ajad.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHHH C TMOMOIIbIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTHU. PenieHne TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTapU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM U  COBOKYNHOCTEM  pallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUI.

YpaBHEHMs], HEpaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUW, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IUYHBIX OOJNIacTe HAyKW W pealbHON >KU3HM, WHTEpPHpETalus IOJy4YEeHHBIX
pe3yIbTaToB.

DOyHKUUM U rpapuku

I'padux kommosumuu GyHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAMHATHOW IUIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

I'paduueckue MeToapl peuieHUs YpaBHEHUH U HepaBeHCTB. ['paduyeckue MeTOJbI
peuieHus 3a1a4 ¢ napaMeTpaMmH.

Hcnonb3oBanue rpadukoB (GyHKIUNA 71 WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4ecKOro aHaJIM3a

[TpumeHeHre MPOU3BOIHON K MCCIEA0BaHUIO (PYHKIMIT HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHre NpPOM3BOMHOM Il HAXOXKICHMS HAWIY4YlIEro pEeHIeHUus B IPHUKIAIHBIX
3amadax, A ONpENeNIeHUs] CKOPOCTH W YCKOPEHHS TIpolecca, 3aJaHHOro (opmynoi wim
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBoOOpa3HbIe 3EMEHTapHBIX
bynkuwmii. [IpaBuia HaxoXIeHUS TEPBOOOPAZHBIX.

Nurerpain. I'eomeTpuyeckuil CMBICI HHTErpajia. BeluuciaeHue onpenenéHHoro nHTerpaia
o ¢popmyie Hrrotona-JleitOnuiia.

[IpumeHenne wWHTErpana A HAXOXACHHUS IUIOMAACH TUIOCKUX GUryp u 0o0BEMOB
F€OMETPUYECKUX TEII.

[Ipumeps! pemennit quddepeHnaIbHbBIX YpaBHEHUH. MaTemMaTnueckoe MOJCTUPOBaHHE
pEeabHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHUIA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOTI'O AHAJIU3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU 1 HA3HAUCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM T'PakJaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHMCKOM MaTEeMaTHUKH, IEHHOCTHOE OTHOLICHHE K JOCTHXKEHHSAM POCCHUUCKHUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITHUX IJOCTHUKEHUN B
JIpYTrUX HayKaxX, TEXHOJIOTUSAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:



OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, OTUYCCKOTO MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM NMPUMCHCHUCM
JOCTHKEHUI HAyKd U JESITeNbHOCTbIO YUYEHOrO, OCO3HAHME JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOWYMBOTO OYyIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pacCyKIACHUH, BOCHPHUUMYHBOCTh K
MAaTCMAaTUYCCKHUM aACIICKTaM pa3JIMYHbIX BUIOB UCKYCCTBA,

5) puznveckoro BOCIMTAHUSA:

C(bOpMI/IpOBaHHOCTB YMCHUSA NPUMCHATL MATCMATUYCCKUC 3HAHUSA B HHTCPECAX 310POBOT0
u 0e3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH M OT/AbIXA, peryyspHas (pu3nuecKasi akTUBHOCTH),
¢buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOMN 1EATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3uyHbIM chepam
HpO(l)eCCI/IOHaJIBHOI\/'I ACATCIBbHOCTH, CBA3aHHBIM C MaTeMaTUKON U eé MNPpUITOKCHUAMHA, YMCHUC
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccu W pearru30BBIBATH COOCTBEHHBIC
KHU3HCHHBIC IIJIaHBbI, TOTOBHOCTh H CHOCO6HOCTB K MarcMaTU4CCKOMY O6p&30BaHI/IIO )41
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPAKTUYECKHX 3a7a4 MaTEMAaTHUECKON HAPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

Cq)OpMI/IpOBaHHOCTB DKOJIOTHYECKON KYyJbTYpbl, IOHUMAHUC BJIIMAHUA COLHAJIBHO-
SKOHOMHMYECKUX TIPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAaHUE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIs pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled Cpelibl, MIIaHuPOBaHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIICACTBUN JUIsl OKPYXKAIOLEH CPENIbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY ypPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MpPAaKTHKH, MOHUMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
qeJI0OBEUECKON ACATCIBbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU IJId pa3BUTHA HHUBUJIN3ALIUH,
OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYECKOM KyJIbTypOil Kak CpeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCILCKYIO ACATCIbHOCTD MHAUBUAYAJIbHO U
B IpymIie.

METANPEIMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1ecTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE INPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWICHMHA MEXAy MOHATHAMHU, (OpPMyIUpOBaTH ONpEAETCHUS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMKM, OCHOBaHMS N 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CINHUYHBIC, HACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuus B (akTax,
JaHHBIX, H3.6JIIOI[€HI/I}IX n YTBCPIKACHUAX, npeajiaratb KpUTCpUn JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

MMPOBOAUTL CAMOCTOATCIIBHO JOKA3aTCIIbCTBA MATCMATUYCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe u
OT TMPOTUBHOTO), BBICTpAUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
O6OCHOBBIB3.TB COGCTBGHHBIG CYKIACHUA U BBIBOJBI,

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuicHu, BI:I6I/IpaTI> HaI/I6OJIee HO,Z[XOI[HH_II/Iﬁ C y‘-IéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eHCTBUA:



UCII0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHU, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(opMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHECHHE;

MMpOBOAUTD CaMOCTOATCIIbHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HUCCIICAOBAHUC 1o
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHMS, MPOLECCA, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBaTh 0OOOILIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
Ha6JIIOI[eHI/ISI, HCCIICA0BaHNA, OUCHUBATE NOCTOBCPHOCTL IMMOJTYYCHHLIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSIX.

Paborta ¢ nnopmanmeii:

BBISBIIATh JE€PUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOANUMBIX Ul OTBETa Ha BONPOC U IS
pelIeHns 3a1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh M HHTEPIPETUPOBATH HMH(MOPMALMIO pPA3JIMYHBIX BUIOB U  (popm
IPECTaBICHHUS;

CTPYKTYpHpOBaTh  HMH(POpMAIMIO, TMPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYyITUPOBATh CYXJEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMHU
OO0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W HMHCBMEHHBIX
TEKCTaX, JaBaTb MOSACHEHHsS IO XOJAy pEIIeHHs 3aJaud, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yibTaT;

B X0/1e OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pemiaeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHHUKOB JMAJIOra, OOHapyXMBATh pa3iMyle M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHUS 3aJaud, HKCIEPUMEHTa, HCCIICAOBAHUS, MPOCKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opMar BBICTYIUVICHHS C Yy4YETOM 33iad  OpEe3eHTAluH |
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmn3anus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHATbHBII HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, WX PE3yJIbTaTOB, BIANETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelleHrs MaTeMaTUYeCcKoH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IMpPH PEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JTOCTVIKEHUSI WJIM HEHNOCTH)KCHHSI PE3YJIbTaTOB JEATEIHHOCTH, HAXOAWTh OIIMOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYyLIECTBA KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JCSTENbHOCTH, IUIAHHPOBAThH



OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyNmNoOBBIX (popmax paboThl (0O0CykIeHusl, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD) W HHBIE), BBITIOIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH CBOM JCUCTBUS C
JNPYTUMHU 4ICHAMH KOMAaHJbI, OIICHWBaTh KAueCTBO CBOETO BKJIAJa B OOIIMH TPOIYKT IO
KpUTEpUSIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiaacce oOyyaromuicsi MOJYYUT CIEAYIONIIUE MPEIMETHBIC
pe3yabTaThl IO OTAEIbHBIM TeMaM paboueil mporpamMMbl yueOHOro Kypca «Amnredpa n Havasna
MaTEMaTHYECKOI0 aHaAJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OINEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO0, OECKOHEUHAs! TePUOINUECKast
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PAlMOHAIBHBIX U JAECHCTBUTEIbHBIX
4Kcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI [T pelleHHs] IPUKIAIHbIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOU KU3HH,

OPUMEHATh NPUOIMKEHHBIC BBIUUCICHHS, MpaBWia OKPYIJICHHs, NMPUKHUIKY U OLIEHKY
pe3ysbTara BEIUMCIICHNH;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAITYI0 (OpMY 3amUCH ACUCTBUTEIBHBIX YHCEN JJIS PEIIeHHUs MPaKTHYECKUX 3ahad U
IIPEJICTaBJICHNS JaHHBIX;

CBOOOIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllUOHAIIBHBIM I10Ka3aTeIIEM;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: JIOTapu(M dYKcia, OECATUYHBIE M HATypallbHbIC
norapudMmel;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TQHTE€HC, KOTAaHI€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh MOHATUSIMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YUCIOBOI0 apIyMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  MHOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHWJIBHBIE YPABHEHHS U YPABHEHUSA-CIICCTBUS, PABHOCWIBHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIC METOJbl PELICHHUS palMOHAIBHBIX U APOOHO-pAIlMOHATBHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB [ PEIICHHs HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWICH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HEeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHa, INPUMEHATh JEJICHHEe MHOrowIieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3aaay;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHHMH, MaTpuIla,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIECHUS €ro 3HAYEHUs, IPUMEHATh ONPENEIUTEIN I PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIUPOBATH PEAJbHBIE CUTYallMH C ITOMOLIBIO CHUCTEMBI
JUHEHHBIX YPaBHCHMM, HCCIENOBaTh IIOCTPOCHHBIE MOJEINM C MOMOLIBI0 MAaTpHll H
OIpeAeIUTENEH, UHTEPIIPETUPOBATD MTOJIyYEHHBIN pE3yIIbTaT;

WCITOJTh30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPeOOPa30BaHUS BBIPAKCHU;

BBITIOJIHATh ~ MPE0Opa3oBaHUsl  YHCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA  JIOTapu(pMOB JUIsi MpeoOpa3oBaHUS  JIOTapH(PMHUUECKHX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HPpPALMOHANbHbIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YpaBHEHHUs, HAXOIUTh UX PELICHMs C MOMOLIbI0 PABHOCHUIIBHBIX MEPEXO0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, IPUMEHATH
HEo0X01uMbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;



MOJICNIUPOBaTh PpEAJIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
YpaBHEHHsI, HEpPaBEHCTBA IO YCJIOBUIO 33/Ja4yH, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DYyHKIUHA U IPaPUKH:

CBOOOJIHO ONEPHPOBATH MOHATHAMU: (YHKIHS, CIOCOOBI 3adaHusl (PYHKIIMH, B3aUMHO
oOparHble (QYyHKUIMHU, KOMIO3UIUS (QyHKIMH, rpaduk (yHKIMH, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB QyHKIIUIA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEIENCHUs] M MHOXKECTBO 3HAYCHUU
(GyHKIMU, HyJIUM QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPHUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DPYHKUIMHU, MEPUOTUYECKUE
(YHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbI (DyHKIHH,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHNEe PYHKIINN Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIUS € HAaTypalbHbIM U ILEJIbIM
nokasareseM, rpaduk CTENEHHON (YHKIMU C HaTypaJbHBIM M LIEJBIM MOKa3aTeseM, rpaduk
KOPHS N-OM CTENEH! KaK (yHKLIUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM IIOKA3aTeNIeM;

ONEepUpOBATh MOHATHAMM: JUHEWHas, KBaJpaTuyHas W ApoOHO-IHMHEHHas (QyHKIHH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(PUKOB;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: MOKa3zaTelbHas M Jorapupmuueckas (GyHKIUH, HX
CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX I'paUKNU A7 peIeHUs] ypaBHEHUI];

CBOOOJHO ONEPUPOBATh MOHATHAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUUYECKUX (DYHKIMH YHUCIOBOrO apryMeHTa;

UCTOJIb30BaTh rpaduku (PyHKIUHA A7 MCCIEAOBAaHHUS MPOIECCOB M 3aBUCUMOCTEH Tpu
pelIeHNH 3a/a4 U3 JPYrux y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMysamMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hauyasna maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHIAMU: apupMeTHYecKass U reoMeTpudecKas Mmporpeccus,
0eckoHeuHO yObIBaroIasi FreOMETpUYECcKasi MPOrpeccHsl, TUHEHHBIN U SKCIIOHEHIIUAIBHBIN POCT,
(dopMyIa CIOXXHBIX MPOLIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE,

UCIIOJIb30BaTh MPOTPECCUH VI PELIEHHs PealbHbIX 331a4 IPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBAaTH MOHATHUSAMH:  IOCJIENOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OIPaHMUYEHHBIE TOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOT0 aHaTN3a KaK aHaji3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GyHKIMU, aCUMOTOTHI Tpaduka GyHKIUY;

CBOOOJHO ONEpPUPOBATH NOHATUEM: (DYHKIUS, HENpepbiBHAas Ha OTpE3Ke, NPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH IS peILICHHs 3aa4;

CBOOOJHO ONIEpUPOBaTh MOHATUAMU: II€pBas U BTOpas MPOM3BOJAHBIE (DYHKIHH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh TPOMU3BOJHBIE CYMMBI, IPOU3BEIEHHS, YaCTHOTO M KOMIIO3UIMHM [JBYX
(GyHKUMH, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH;

UCIIOJIb30BaTh T€OMETPUUYECKUH U (PU3NUECKUI CMBICI IPOU3BOIHOM /7S peILIeHHs 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMH: MHOXKECTBO, OIIEpallMy HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONUCAHUs PeabHBIX MPOIECCOB
U SIBJICHUH, IPU PELIEHUH 3a/1a4 U3 JPYTUX y4EOHBIX IPEAMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: OIpEIcIieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PABHOCWIIbHBIE YpaBHEHHUS H
HEPaBEHCTBA.

K konmy oOyuenuss B 11 kijiacce oOydaroumuiics TMONYYUT CICAYIONIUE TMPEIMETHBIE
pe3yabTaThl O OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasia
MaTeMaTHYECKOr0 aHAJIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: HATypajbHOE M II€JI0€ YHUCIO, MHOXECTBA
HATYpaJIbHBIX M IEIBIX YHUCEI, UCIOIb30BaTh NpU3Haku aenumoctH nensix yncen, HOJ[ u HOK
HaTypaJbHBIX YHCEIN Ul PELICHUs 3a7a4, IPUMEHATh anroput™ EBxinaa;



CBOOOJHO ONEPUPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIA
B Pa3JIUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM: KOMILIEKCHOE YMCIO U MHOYKECTBO KOMIUIEKCHBIX
YHces, MPEICTaBIIATh KOMIUIEKCHBIE YHCa B areOpandeckoi U TPUTOHOMETPUYECKo# (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMHU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PAaBHOCHIIBHBIX IIEPEX0/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XouMble (OPMYIIBI ISl pELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS CUCTEMbI M COBOKYITHOCTEH
palMOHANBHBIX, MPPALMOHANBHBIX, IOKAa3aTelIbHbIX W JIOTApU(PMHUUECKUX YPaBHEHUH U
HEPaBEHCTB;

pemaTh palfoHANbHbIE, HUppalMOHANIbHBIE, IIOKa3aTelbHbIe, Jorapupmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHMSI U HEPABEHCTBA, COIEPIKAIE MOAYJIM U ITapaMeTphl;

OPUMEHSATH TpaguuecKiue METOIbI ISl PELICHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 33134
C MapaMeTpamy;

MOJICNIUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTaBJIATh BBIPAKCHUS,
YPaBHEHMsI, HEPAaBEHCTBA M HMX CHCTEMBl 10 YCIOBUIO 3a/a4M, HCCIEN0BaTh IOCTPOCHHBIE
MOJIENIU C MCIIOIB30BAHMEM alllapaTa ajareOpbl, MHTEPIPETUPOBATH MOITYYEHHBINA pPe3ysIbTarT.

DOyHKuuM U rpapukm:

CTPOUTH TpapUKH KOMIO3ULIUHU (PYHKIUI C TOMOIIBIO 3JEMEHTApHOTO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UIIUHU ABYX (DYHKITHI;

CTPOUTh TEOMETpUYECKHe O00pa3bl YpaBHEHMH M HEPABEHCTB Ha KOOPIMHATHOU
IUIOCKOCTH;

CBOOOIHO OTIEPHPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

IPUMEHATHh QYHKIUH U1 MOJEITUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX IPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

UCNONb30BaTh IPOM3BOJHYIO M HCCIENOBaHMA (PYHKIUMM HAa MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOJUTh HanOOJbIIEe U HAUMEHbIIIEE 3HaUeHUs (PyHKIIMM HENPEPBIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXIECHUS HAWIYUIIEro PEIIeHUs B MPUKIAIHBIX, B
TOM 4YHCJE COLMAIbHO-PKOHOMUYECKHX, 3a/la4yax, Ul OINpPENENECHUsI CKOPOCTH M YCKOPEHHMS
npoiiecca, 3a1aHHOTO0 (OPMYIIOH HIH TpaduKoMm;

CBOOOJHO ONEPUPOBATh MOHATUAMU: IEPBOOOPA3HAas, ONPeIeIEHHBIN HHTErPall, HAXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH WHTErpain mno ¢opmyne HproToHa-
JlelOuuna;

HaXOJUTh IJIOUIA/IU TIOCKUX (QUTYp B 0OBEMBI TEJT ¢ TOMOILBIO UHTETPaa;

UMETh MpPEJCTABICHUE O MaTeMaTHYeCKOM MOJEIMPOBAaHMM Ha IPUMEpPE COCTaBJICHUS
muddepeHIHaTbHBIX YpaBHEHUM;

pelaTh NpUKIaJHbIe 3a/laui, B TOM YHCIE COLMAIbHO-?PKOHOMHUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBaMH MaTeMaTHYEeCKOTO aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMBbI KosanyecTBo yacos DJIEKTPOHHbIE
n/n Bcero Kontpoabubie | Ilpaktnyeckue | (uudposbie)
padoTbI padoThI o0pa3oBaTtejibHbIE
pecypcsl
1 MHo3kecTBO IeHCTBUTEIHLHBIX YHUCEL. 24 1
MHorouwiensl. ParinonaibHble ypaBHEHUS U
HepaBeHCTBA. CHcTeMBbl TMHENHBIX YPABHEHUN
2 Oynknuu u rpaduku. CreneHHas GyHKIHS C 12 1
LIEJIBIM T10Ka3aTelIeM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
Uppanmonaibabie ypaBHEHUS
4 [TokazarenpHas ¢pyukmus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas ynkuus. Jlorapupmuueckue 18 1
ypaBHEHHUS
6 TpUroHOMETPUUECKUE BBIPAYKEHUS U YPABHEHUS 22 1
7 ITocnenoBaTeIbHOCTH M TPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponsBoaHas 20 1
9 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KVIACC
Ne HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbI KoJunyecTBo 4acoB DJIeKTPOHHbIE
n/n Bcero Konrpoabubie | Ilpaktnueckne | (uudposbie)
padoThI padoThI o0pa3oBare/bHbIC
pecypcsl
1 HccnenoBanue GyHKINMA ¢ TTOMOIIBIO 22 1
MIPOU3BOAHOM
2 ITepBooOpa3Hast 1 HHTETpaI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (DYHKITHA. 14 1




TpuronomeTpruecKkue HEpaBEeHCTBA
HppannonanbHbie, MOKa3aTeIbHbIE U 24 1
norapuMuUecKre HEPaBEHCTBA
KomniekcHeie unciia 10 1
HarypaJsibnble U 1ieble yucia 10 1
CucreMbl pallMOHATIBHBIX, UPPAIMOHATIbHBIX 12
MOKA3aTeNbHBIX U JOrapu(PMHUUECKUX YPAaBHEHHIMA
3agauu ¢ napaMeTpamu 16 1
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 2
3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
INOYPOYHOE INIJNTAHUPOBAHHUE
10 KUIIACC
Ne Tema ypoka KoJsnyecTBo 4acoB Hdara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTuyeckue | M3y4yeHus | umudposbie
padoThI padoTbI o0pa3oBaTejibHbIE
pecypcsbl
[[MHOeCTBO, ONepaiy Hajl 1
MHO>KECTBAMM U UX CBONCTBA
Jwnarpammbl Diinepa-Benna 1
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
anmnapara JJisl peleHus 3agau
PanmonanbHbie urciia. OOBIKHOBEHHBIE U 1

JECATUYHBIC TPOOH, TPOIICHTHI,
OCeCKOHEUYHBIC IEPUOANYECKUE APOoOH

Panmonansabie yncina. OOBIKHOBEHHEIE U 1
JECSATUYHBIE TPOOH, IPOIICHTHI,
OECKOHEYHBIC NTEPUOANICCKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS 1
pelIeHHs TPUKJIAIHBIX 3a/1a4
[Ipumenenne qpoOei u MPOIEHTOB IS 1

PEIICHUA NMPUKIAAHBIX 3ada4

JleicTBuTeNbHBIC YKclia. PaimonanbHbIC U 1




UPPALMOHAIIBHBIE YHCIIA

Apudmerndeckue onepanuu ¢
HeﬁCTBHTGHBHBIMH quciiaMu

10

Monynb IeMCTBUTENBHOTO YUCTIA U €T0
CBOMCTBA

11

[TpuOkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTJICHUsI, IPUKHJIKA U OIICHKA
pe3ynbTara BEIUMCICHUN

12

OCHOBHBIE METO/IbI PEIICHUSI LIEJIbIX U
JIpOOHO-PaLMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE METO/BI PEIIEHUS LENBIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABCHCTB

14

OcHOBHBIE METOBI PEIIEHUS LENBIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABCHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOUJIEHa HA MHOTOYJIEH C
octatkoM. Teopema besy

16

MHorowIeHb! ¢ 1enbIMUA KO3 hHUITUeHTaMH.
Teopema Buera

17

Pelienue cuctem JIMHEHHBIX YPAaBHEHHI

18

PelieHne cucTeM JIMHEWHBIX YPaBHEHUM

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurtesb MaTPUILBI 2X2, €r0
T€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIYMCIICHHE €0 3HAUCHMS

21

[IpuMeHeHne onpeaeanTels Ui PeIeHUs
CUCTEMBI JINHEWHBIX YPaBHCHUI

22

Pemenne nmpukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHCHUI

23

Pemenre nmpukiIagHbIX 3a/1a4 C TOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHCHUI

24

KoHnTtponbHas pabora: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHEHUN"

25

OyHKIHS, CIOCOOBI 3a/1aHus (QYHKITUH.
B3anmuo oOpaTHbIe QPyHKITHH.
Komno3unus pyHKuu

26

I'paduk pyHkIMU. DIEeMEHTapHBIC
npeoOpa3oBanusi rpagukoB GyHKIMH

27

O06nacTp onpeneneHnus 1 MHOKECTBO
3HayeHul pynkuuu. Hymn ¢pynkuumn.
ITpoMeXyTKH 3HAK MIOCTOSIHCTBA

28

Ué&rHple 1 HEeUETHBIE (PYHKITUH.
[Tepuonnueckue Gpynkuuu. [TpomexxyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
HanOonp1iee 1 HauMeHblIee 3HaUEHNE
(YHKLIMU Ha IPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
JAuHenHas QyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
OCTpOeHHE TpapUKOB STHX HYHKIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
OCTpOeHHE TpapUKOB STHX HYHKIUH

33

CreneHn ¢ LIETBIM ITIOKa3aTeneM. bunom
HrroTona

34

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom
HrroTona

35

CrenenHast GyHKIHSI C HATYPAJIbHBIM U
LEJILIM IToKa3aTeieM. E€ cBolicTBa u

rpaduk

36

Kontponbnas pabdorta: "CreneHnas
¢yukuus. E€ cBoiicTBa u rpagux”

37

Apudmerndeckuii KOpeHb HATYypaTbLHOMN
CTEIIEHU U €ro CBOMCTBA

38

Apudmerndeckuii KOpeHb HATYpaTbHON




CTEIIEHU U €r0 CBOMCTBA

39

[IpeoOpazoBaHms YUCIOBBIX BHIPAKCHHH,
CoACpKAIMX CTCIICHU U KOPHU

40

[IpeoOpa3zoBaHms YUCIOBBIX BHIPAKCHUH,
CoACpKAIMX CTCIICHNU U KOPHU

41

[IpeoOpazoBaHms YUCIOBBIX BHIPAKCHHH,
CoACpKAIMX CTCIICHU U KOPHU

42

Uppanuonanbusie ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCHICHUSA UPpPALUOHATIBHBIX
ypaBHEHUU

43

Wppannonanbuble ypaBHeHHs. OCHOBHBIE
METO/IbI PEIIECHUS UPPALUOHATIBHBIX
YPaBHEHUHU

44

Wppannonanbubie ypaBHeHHs. OCHOBHBIE
METO/IbI PEIIECHUS UPPALUOHATIBHBIX
YPaBHEHUHU

45

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHATIbHBIX YPaBHEHUMN

46

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHAIIbHBIX YPaBHEHUMN

47

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHATIBHBIX YPaBHEHUN

48

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHAIIbHBIX YPaBHEHUMN

49

CgoiicTBa 1 TpaduK KOPHS N-0il CTETICHU
KaK (DyHKIIMHM 0OpaTHOM CTETIEHH C
HaTYpaJIbHBIM MOKa3aTelleM

50

CgoiicTBa u rpaduk KOpHs n-0if cTeNeHn
Kak (PyHKIIMM OOpaTHOM CTEIICHHU C
HaTYpaJIbHBIM IOKa3aTelIeM

51

KontponpHas padota: "CsoiicTBa u rpaduk
KOpHsI n-0¥ creneHu. MpparmoHaibHbie
ypaBHeHuUs"

52

CreneHs ¢ pallMOHATIBLHBIM TOKa3aTelieM U
€€ CBOIICTBa

53

CrenieHb ¢ palrOHAJIBHBIM IOKA3aTCJIEM U




€€ CBOIICTBa

54 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM 1 1
€€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 1
rpadux

56 Hcnonp3oBanue rpaduka GyHKIUN 15 1
peuieHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN 15 1
peuieHusl ypaBHEHUI

58 ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/bI pEIICHUS MTOKa3aTeIbHbIX
ypaBHEHUU

59 ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/bI pEIIeHUs MTOKa3aTeNbHbIX
ypaBHEHUU

60 [loka3arenbHble ypaBHEeHUsA. OCHOBHbBIE 1
METO/Ibl PEIlIEHHUs TOKa3aTeNbHbBIX
YPaBHEHUHU

61 Kontponbnas padota: "[lokazarenpHas 1
¢ynkuus. IlokazarenbHple ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jorapudma 1

63 Jlorapudm uncna. CoiicTBa Jorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudma 1

65 JlecTUUHBIC U HATYPAJIbHBIC JTOTapH (MBI 1

66 JlecsTUUHBIC U HATYPAJIbHBIC JTOTapH(PMBbI 1

67 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJiepKalINX JIoTapu(pMbl

68 [IpeoOpa3zoBanue BBIpaXKEHUH, 1
coJiepKalINX JIoTapu(pMbl

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJiepKalINX JIoTapu(pMbl

70 Jlorapudmuueckas GhyHKIMs, €€ CBOWCTBA 1
u rpaduK

71 Jlorapudmuueckas GhyHKIMs, €€ CBOWCTBA 1
u rpaduK

72 Hcnonb3oBanue rpadguka GyHKImu s 1




peuieHusl ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIUN 15 1
peuieHusl ypaBHEHU I

74 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC 1
METO/JIBI PEIICHUS JToTapu(PMUIECKUX
ypaBHEHUU

75 Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE 1
METO/Ibl PeIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC 1
METOJIBI PEIICHUS JToTapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 1
JorapuMHUUECKUX YpaBHEHUI

78 PaBHOCHIIbHBIE TTIEPEXOBI B PEILICHUN 1
norapuMUYECKUX YpaBHEHUI

79 KontposnbHas pabora: "Jlorapupmuueckas 1
¢ynkuus. Jlorapudpmuueckue ypaBaeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 1
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 1
YHCJIOBOIO apryMeHTa

82 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC 1
YHCJIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC U apKTaHT€HC 1
YHCJIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpyKHOCTb, 1
OIpEeEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHMCIOBOTO apryMeHTa

85 Tpuronomerpudeckas OKpyKHOCTb, 1
OIpEeECIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHMCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE GOPMYITBI 1




90 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

91 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

93 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

94 PemieHre TPUrOHOMETPUYECKUX YPABHEHUM 1

95 Penienne TpUroHOMETPUYECKUX YPABHEHU 1

96 Penienne TpUroHOMETPUYECKUX YPABHEHUI 1

97 PelieHre TPUrOHOMETPUYECKUX YPABHEHUM 1

98 Penienne TpUroHOMETPUYECKUX YPABHEHUM 1

99 Pemenne TpUroHOMETPUUECKUX YPaBHEHUI 1

100 Penienne TpUroHOMETPUYECKUX YPABHEHUM 1

101 KonTtponbhas pabora: 1
"TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"

102 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHHUS 1
rnocienoBareiibHocTel. MeTon
MaTeMaTHUYeCKON MHAYKIUU

103 MOHOTOHHBIE U OTPaHUYEHHBIE 1
nociueaoBarenbHOCTH. Mcropus aHanusa
OECKOHEYHO MaJIbIX

104 Apudmernueckasi mporpeccus 1

105 ['eomeTpuyeckas mporpeccus 1

106 BeckoneuHo yOpIBaromasi reoMeTpuyecKas 1
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH 1
reOMETPHUECKOM Mporpeccuu

108 JInHENHBIN U 3KCIIOHEHIIUAIBHBIN POCT. 1
Uucio e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT. 1

Yucno e. DopMmyiia CI0KHBIX IPOLIEHTOB

110

Hcnonp30BaHre IPOrPECCUU sl peLICHUS
peaJIbHBIX 3a/1a4 PUKJIIAJHOTO XapakTepa




111

KonTtponbhas pabora:
"[locnenoBarebHOCTH U TIporpeccun’”

112

HenpepbiBHBIC QYHKIIMU U UX CBOMCTBA

113

Touka pa3ppiBa. ACUMITOTHI TPaQUKOB
byHKIHH

114

CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

115

CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

116

MeToa UHTEpBAJIOB JJI PEIICHUS
HEPaBEHCTB

117

MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB

118

MGTO,Z[ HHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB

119

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(YHKUMHI 1715 pelieHus 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(YHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npon3BoAHbIC GYHKIHUU

122 Onpenenenre, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHON

124 VYpaBHeHHUEe KacaTeNbHON K TpapuKy
byHKIMHA

125 VYpaBHeHHUEe KacaTeNbHON K TpapuKy
byHKIMHA

126 [Tpon3BoAHbIE JIEMEHTAPHBIX (YHKIHMN

127 [Tpon3BOIHBIC SJIEMEHTAPHBIX (DYHKITHI

128 [Ipon3BoaHass CyMMBI, IPOU3BENCHMS,
YACTHOT'O U KOMITO3UIIMK QYHKIMN

129 [IponsBoHas CyMMBI, IPOU3BENCHMS,
YACTHOT'O U KOMITO3UIIMK QYHKIMN

130 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH




131

KonTtponsHast padora: "[IponsBoanas”

132 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIHS 1
3HaHui: "OyHkiun"
134 HToroBasi KOHTpoIbHas paboTa 1 1
135 HTorosasi KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME
11 KJIACC
Ne Tema ypoka KoanuecTBo yacoB Hdara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTuyeckue | H3y4dyeHHs | uudposbie
padoTbI padoTbI o0pa3oBaTtejibHbIE
pecypchl

IIpuMeHeHne nNpou3BOIHON K
HCCIeI0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
UCCIeI0oBaHNIO (PyHKIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

IIpuMeHeHne nNpou3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Nponu3BOIHON K
uccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne nNponu3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI




Haxoxneaue HaubonpLUero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIMU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIMH Ha OTpPE3Ke

Haxoxneaue HaubopLUero u
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
($YHKLIMU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIIMH Ha OTpPE3Ke

11

Haxoxneaue HaubonpLiero u
HAaUMEHBIIIETO 3HAUCHUS HEPEPBHIBHON
($YHKIMU Ha OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIMH Ha OTpPE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAWJIYUIlIeTO PEIICHUS B
MPUKJIAJHBIX 3aJa4ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAWUJIYUIlIeTO PEIICHUS B
MPUKJIAJIHBIX 3aa4ax

15

[IpumeHeHre nporu3BOIHOM 11t
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduKomM

16

[IpumeHeHue nporu3BOIHOM ISt
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduKomM

17

Kommosurus hyHkmmii

18

Komno3unus pyHKuui

19

Kommosurus hyHkmmii

20

['eomerprueckue 006pa3bl ypaBHEHHH Ha

— |t [ — | —




KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

22 KonTtponbnas padora: "UccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe AeMEHTAPHBIX (yHKIIHA.
[IpaBuia HaXx0XKJICHHsI IEPBOOOPA3HBIX

25 [TepBooOpasHbIe AeMEHTAPHBIX (yHKIIHA.
[TpaBuia Hax0XKJICHHsI IEPBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
MHTErpaia

27 Brruucnenue onpenenéHHOro HHTerpaia
o ¢opmyie Hrrotona-JleitOauia

28 Brruucnenue onpenenéHHOro HHTerpaina
o ¢popmyie Hrrotona-JleitOauia

29 [Ipumenenne nHaTErpana s HaxXOXKACHUS
TJI0MAeH TIOCKUX uryp

30 [IpuMenenue unTerpana s HaXOXKIACHUs
00BEMOB reOMETPUYECKHUX TEJ

31 [Ipumeps! pemenuii tudpepeHnanTbHbIX
ypaBHEHUU

32 [Ipumeps! pemenuii tudpepeHnanTbHbIX
ypaBHEHUU

33 MaremaTruueckoe MOJACIMPOBaAHUE
peabHBIX MPOLECCOB C MOMOIIBIO
nudGepeHIATbHBIX YPAaBHCHUM

34 KonTtponsnas padora: "[leppooOpasznas u
uHrerpan'

35 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U Trpaduku

36 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U Trpaduku

37 Tpuronomerpuueckue GyHKINHU, UX

CBOMCTBA U Trpaduku




38

Tpuronomerpuieckue GyHKINHU, UX
CBOMCTBA U rpaduku

39

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U Trpaduku

40

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemennie TpUroHOMETpHUUECKUX
HEPABEHCTB

45

Pemennie TpUroHOMETpHUUECKUX
HEPaBEHCTB

46

Pemennie TpUroHOMETpHUUECKUX
HEPaBEHCTB

47

Pemennie TpUroHOMETpHUUECKUX
HEPaBEHCTB

48

Kontponbnas padora: "['paduku
TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckre HepaBeHCcTBa"

49

OcHOBHBIC MCTObI pCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHBIC MCTObI pCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHBIE MCTOABI pCHICHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

52

OcHOBHBIE MCTOABI pCHICHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHBIE MCTOABI pCHICHUSA




Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METObI PEIICHUS
Jorapu(MHUECKUX HEPABEHCTB
55 OCHOBHBIE METObI PEIICHUS
Jorapu(MHUECKUX HEPABEHCTB
56 OCHOBHBIE METObI PELICHUS
Jorapu(MHUECKUX HEPABEHCTB
57 OCHOBHBIE METObI PELICHUS
MPPALMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METObI PELICHUS
MPPALMOHAIBHBIX HEPABEHCTB
59 OcHOBHBIE METO/IBI PELLIEHUS
UPpaLMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOJIBI PELLIEHUS
UPpaLMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTo bl pemeHus
UPPALMOHATIBHBIX YPaBHEHUI
62 I'paduueckue MeTo Bl pemeHus
UPPALMOHATIBHBIX YPaBHEHUI
63 I'paduueckue MeTo bl pemeHus
MOKAa3aTeIbHBIX YPABHEHUM
64 I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl pemeHus
JorapuMHUUECKUX YpaBHEHUI
66 ['padpuaeckue MeTOBI peIICHUS
Jorapu(MHUECKUX HEPABEHCTB
67 ['padpuaeckue MeTOBI peIICHUS
Jorapu(MHUECKUX HEPABEHCTB
68 ['padpuaeckue MeTOBI peIICHUS
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU
69 I'paduueckue MeTo Bl pemeHus
MOKa3aTeNbHBIX U JOrapu(PMUIEcKux
YpaBHEHUU
70 ['padpraeckue METOIBI PEIICHUS




NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71 I'paduueckue MeTo bl pemeHus
MOKa3aTeNbHBIX U JOrapu(PMUIEcKux
HEPABEHCTB

72 Kontponbnas padota: "UpparnmonaibHblie,
MOKa3aTeNbHbIC U TIoTapu(MuuecKue
HEpaBeHCTBA"

73 KommuiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMILJIEKCHOT'O YKCTIa

74 KomriekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIIJIEKCHOTO YHCIa

75 ApudmeTndeckne oneparuu C
KOMILIEKCHBIMH YHCTIaMU

76 Apudmerndeckue onepanuu ¢
KOMILIEKCHBIMH YHCIaMU

77 N300pakeHne KOMITJICKCHBIX YHCel Ha
KOOPAMHATHOW INIOCKOCTH

78 N300pakeHne KOMITJICKCHBIX YHCel Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenun
13 KOMIUIEKCHOTO YKClia

80 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YKClia

81 [IprMeHeHne KOMITJIEKCHBIX YHUCEeIT JJIs
penieHus GU3NIECKUX U Te€OMETPUICCKIX
3a1a4

82 KonTtponpHas padora: "KomruiekcHble
yucna"

83 HarypanbHble U 11eJIble Yucia

84 HarypaJsibnble U 11eble yucia

85 [IprMeHeHrne nNpU3HAKOB JETUMOCTH
LEJIBIX YHCell

86 [IprMeHeHrne NPU3HAKOB JETUMOCTH




OEJIBIX YUCCII

87

[TpumeHeHre MPU3HAKOB AETUMOCTH
nensix uncesn: HOJI u HOK

88

[TpumeHeHre MPU3HAKOB AETUMOCTH
nensix uncesn: HOJl u HOK

89

[TpumeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YKMCEJI: OCTATKU 10 MOJIYJIIO

90

[TpumeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YKMCEJI: OCTATKU 110 MOJIYJIIO

91

[TpumeHeHre MPU3HAKOB AETUMOCTH
ENBIX YUCEeIl: aNropuT™ EBKIuma st
pelIeHus 3a/1a4 B LIETIbIX Ynciax

92

KonTtponbHast pabota: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPAaBHEHU.
PaBHOCHIBHEIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OcHOBHBIE METO/BI PEIIEHUS CUCTEM H
COBOKYITHOCTEM pallMOHAIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOBI pCIICHHUA CUCTCM U
COBOKYITHOCTEM MppalMOHAIbHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYIIHOCTEM MOKa3aTEIbHbIX
YpaBHEHUU

99

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

100

OCHOBHBIE MCTOABI pCIICHHUA CUCTEM U




COBOKYITHOCTEH JIOTapr(PMUIECKIX
ypaBHEHUU

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTEMAaTHYECKUX 3a1a4 U 3a1a4 U3
pa3uyHbIX 00JacTeil HayKu U peaabHOM
JKU3HU, UHTEPIIPETALNS OJyYEHHBIX
pe3yabTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTEMAaTHUYCCKHUX 3a1a4d U 3a1a4 U3
pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
JKU3HH, UHTCPIIPCTALNA MMOJTYUCHHBIX
pE3yNIbTATOB

103

[IpuMeHeHrEe HEPAaBEHCTB K PELLICHUIO
MaTEMAaTHYECKUX 3a1a4 U 3a1a4 U3
pa3uyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJTyYEHHBIX
pe3yabTaToB

104

Kontponbhas padota: "Cucremsl
PpalOHAJIbHBIX, UPPALIUOHAJIbHBIX
MOKa3aTeNbHBIX U JOrapu(PMUIEcKux
ypaBHEHHUH"

105

PanmonasibHble YpaBHEHHUS C TapaMeTpaMu

106

PanuonansHble HEpaBEHCTBA C
napaMeTpamMmu

107

PanmonasibHble CUCTEMBI C TapaMeTpaMu

108

WppannonaibHble ypaBHEHHUS],
HEpaBEHCTBA C ITapaMeTpamMu

109

HppanuonajibHbIe CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C mapaMeTpaMu

111

[Toka3zarenpHble CUCTEMBI C IApAMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMu

113

Jlorapupmudeckue CUCTEMBI ¢
napaMeTpamu




114

TpUroHomeTpru4eCcKue ypaBHEHUS C
napaMeTpamu

115

TpuroHomeTpuieckrue HepaBeHCTBA C
napameTpamu

116

TpUroHomMeTpru4eCcKue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccinenoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IOMOIIBIO CUCTEM YPaBHEHUN
C mapaMeTpaMu

119

[Toctpoenue u uccnenoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IOMOIIBIO CUCTEM YPaBHEHUN
C mapaMeTpaMu

120

KontponbHas pabdota: "3anauu ¢
napamerpamu’

121

[ToBTOpEeHme, 0600IIECHNE,
cucTeMarusauus 3Hauui: "Ypasaenus"

122

[ToBTOpEeHme, 0600IIECHNE,
cucTeMarusauus 3Hauui: "Ypasaenus"

123

[ToBTOpEeHme, 0600IIECHNE,
CUCTeMAaTH3alus 3HaHUil: "YpaBHEHHUS.
Cucrembl ypaBHEeHUH"

124

[ToBTOpeHnue, 06001ICHNE,
cucremaTtusanus 3Hanuii: "HepaBencTra"

125

[ToBTOpeHnue, 06001ICHNE,
cucremaTusanus 3Hanuii: "HepaBencTra"

126

[ToBTOpeHnue, 06001ICHNE,
cucremaTusanus 3Hanuii: "HepaBencTpa"

127

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponsBoanas u
e€ npumeHeHue"




128 [ToBTOpeHnue, 060061ICHNE, 1
cucremaTtusanus 3Hanuil: "[IponsBoanas u
e€ npuMeHeHue"

129 [ToBTOpeHme, 0600IIEHNE, 1
cucreMarusanus 3Hanuil: "[IpousBonHas u
€€ nmpuMeHeHue"

130 [ToBTOpeHnue, 06001ICHNE, 1
cucrtemaTusanus 3Hanuil: "Muterpan u ero
npuMeHeHue"

131 [ToBTOpEeHme, 0600IIECHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

132 [ToBTOpEeHme, 0600IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpEeHme, 0600IIECHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

134 HToroast KOHTpoJIbHAS paboTa 1 1

135 HTtoroBasi KOHTpoIbHas paboTa 1 1

136 [ToBTOpeHnue, 06001IeHNE, 1
cUCTeMaTH3alus 3HaHU!

OBILIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







