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VY4eOHbIi Kypc «Anredpa u Hauajga MaTEMaTUYECKOIO aHAIN3a» SBJISIETCS OJJHUM U3
HanboJiee 3HAYMMBIX B IIPOrpaMMe CpeHero o01ero o0pa3oBaHus, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH 00ECIIeUnBaeT HHCTPYMEHTAJIbHYIO 0a3y /Il U3yUEHHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYroil CTOPOHBI, GOPMUPYET JIOTUUECKOE U AOCTPAKTHOE
MBIIICHHE 00YYaIOIIUXCsl Ha YPOBHE, HEOOXOAMMOM JIJIsi OCBOSHUSI HH(POPMATHKH,
0OLIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JPYTUX JAUCLUUIUIMH. B pamkax JaHHOTO
y4eOHOro Kypca 00ydarolnecs OBJIaJEBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopast (GOpMyJIUPYET CBOM IOCTHXKEHUSI B MaTeMaTUYECKOi Gopme.

VY4eOHbIi Kypc anreOpsl M Haual MaTeMaTHYECKOTO aHAIM3a 3aKJIa/IbIBa€T OCHOBY
JUTSl YCIIELTHOTO OBJIAJICHUS 3aKOHAMU (DPU3UKU, XUMHH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX
TEHJACHLIUNA Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHO KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HUCIIOJIb30BATh UX
JUTS TalibHenero o0pa3oBaHusl M B OBCEIHEBHOM *U3HU. OBJlaJieHne aOCTPaKTHBIMU U
JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMU anreOpbl 1 MaTEMaTUYECKOTO aHaIN3a pa3BUBACT
yYMEHUE HAXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, I0KA3bIBaTh
YTBEPKJICHHUS C TOMOIIBIO MHAYKIIUU U PACCyX1aTh JI€yKTUBHO, UCIIOJIb30BATh
0000111eHIe U KOHKpPETH3al1Io, abCTparnpoBaHue U aHAJIOTHI0, (POPMUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJIEHUE.

B xone u3yuenus yueOHoOro kypca «Anredpa 1 Hayana MaTeEMaTHUECKOTO aHAJIN3a)
oOyyJarouyecs NoJiy4aroT HOBBIA ONBIT PEIICHUS MPUKIAIHBIX 33/1a4, CAMOCTOATEIbHOTO
MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN PeasIbHbIX CUTYyalluid, UHTEPHpETalun
NOJIYYEHHBIX PEIICHUI, 3HAKOMSTCS C IPUMEPAaMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEMN B
IPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCA MATEMATUYECKUMU OTKPBITUSIMH U UX
aBTOPAMH.

VY4ebnblil Kypc 001a/1aeT BOCIIUTATEILHBIM IMOTEHIINATIOM, KOTOPBIN peain3yercs
KaK 4yepe3 yueOHbI MaTepHal, CliocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHUS, TaK U Yepe3 creunuKy yueOHO! AesITeNbHOCTH, TpeOyroen
POJOJKATEILHON KOHIIEHTPALMA BHUMAaHUS, CAMOCTOSTEIbHOCTH, aKKYPATHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHbIN Pe3yJIbTar.

B ocHoBe MCTOAUKH 06y‘—IeHI/I$I anre6pe W HadYaJ1aM MaTEMaTH4YCCKOI'O aHaJIn3a



JICKUT JACSITEIbHOCTHBIN MPUHIUI O0YUICHHMS.

B cTpykrype yaeOHOro Kypca «Anredpa n Hadaja MaTeMaTHICCKOTO aHATN3a)
BBIJICJICHBI CIICIYIOIINE COIEPIKATEIbHO-METOUYCCKIE TUHUK: «HHCIa U BEIYUCICHHS,

«DyHKIUU ¥ rpa@uKn», «YpaBHEHUSA U HEpaBEHCTBa», «Hauaga MaTreMaTH4eCKOro
aHam3a», « MHOKECTBA U JIOTHKa». Bce OCHOBHBIE COIEPIKATEIIBHO-METOUICCKIE JTMHHH
U3y4YaloTCs Ha MPOTSHKCHHUH IBYX JIET 00yYeHHUs Ha YPOBHE CPEIHEro 00IIero
o0Opa3oBaHMs, €CTECTBEHHO JOIOJHSS IPYT IPyra U MOCTEIIEHHO HACKHIIIAsICh HOBBIMU
TEMaMU | pasienaMu. JaHHbBIN y9eOHBIH KypC SBIIICTCS HHTETPATHBHBIM, TIOCKOJIBKY
00BbeMHSET B ceOe coiepKaHNe HECKOIbKUX MaTeMaTHUECKUX AUCIHUILINH, TAKHX KaK
ayreOpa, TPUTOHOMETPHS, MATEMAaTHYCCKHI aHAIN3, TCOPHSI MHOXKECTB, MaTeMaTHICCKast
joruka u apyrue. [1o Mepe Toro, kak 00yJaroniyuecs oBjIaeBaloT Bce 0oJiee ITMPOKHM
MaTEMaTHYSCKUM allapaToM, y HHUX IIOCJICI0BAaTEIbHO (QopMUpyercs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHICCKYIO MOJICIIb PeaIbHOM CUTYAIIHH,
IPUMEHSATD 3HAHMS, IOJIYYCHHBIC MPU U3YUCHUU YU4eOHOTO Kypca, JUIsl peIICHUs
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHOM MaTeMaTHICCKOM 3a1auH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTeabHO-METOAuYCCKast TUHUSA «ucia ¥ BEIYUCIICHUS 3aBepIlIacT
(bopMHpPOBaHNE HABBIKOB MCITOJIB30BAHMS JICHCTBUTEIIBHBIX YKCEI, KOTOPOE ObLIO HAYaTO
Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpemHero obmiero oopasoBaHus
0co00e BHUMaHUE yiensercs (GOpMHUPOBAHHUIO HABBIKOB PAIIMOHAIBHBIX BHIYUCICHUH,
BKJTIOYAIOIIUX B CE0S MCITOJIB30BAHKE PA3IMUHbIX ()OPM 3aIKMCH YHCIIa, YMEHHUE JIejaTh
IPUKUJIKY, BBIIOJHATH TPUOJIMKEHHBIC BRIYMCICHHUS, OLICHUBATh YHCIIOBBIC BBIPAKCHHUS,
padoTaTh ¢ MaTEeMaTHUYCCKMMH KOHCTaHTaMH. MHOXKECTBA HATYPAJIbHBIX, IICJIBIX,
pallMOHANBHBIX M ICHCTBUTEIIBHBIX YHCEN JOMOIHIIOTCSA MHOKECTBOM KOMILICKCHBIX
qucell. B kKaX10M U3 3THX MHOXKECTB PacCMaTPUBAIOTCSI CBOMCTBEHHBIC MY
crerudpuIecKre 3a1a4i | OTiepalliu: JIeJICHUE HaIleI0, ONIEPUPOBAHUE OCTAaTKaMHU Ha
MHOKECTBE IICJIBIX YHCEJI, 0COOBIC CBOMCTBA PAIMOHAIBHBIX M HPPAIIMOHAIBHBIX YUCET,
apu(MeTHYCCKUE OTEPallMHt, a TAKKE N3BJICUCHUE KOPHS HATYPAJIbHOM CTEIICHH Ha
MHO’KECTBE KOMIUIEKCHBIX Yhcell. biaromaps mocieaoBaTeIbHOMY PacIIuPEeHUIO Kpyra

HCIIOJIb3YyCMBbIX YHUCCJI U 3BHAKOMCTBY C BOBMOKHOCTAMMU UX IIPUMCHCHUA IJIAA PCIICHUA



Pa3IMYHBIX 33]1a4 (OPMUPYETCS MPE/ICTABICHUE O €IMHCTBE MAaTEMaTUKU KaK HAYKU U €€
pOJI B TOCTPOEHUHU MOJIENIEN PeaIbHOIO MUPA, IIUPOKO HUCHOJb3YIOTCS 00001EeHnE U
KOHKPETHU3aIUSI.

JInnus «YpaBHEHUS U HEPABEHCTBAY PeaN3yeTcs Ha MPOTSKEHUU BCEro 00yUYeHUs
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, MOCKOJIbKY B KaKI0M paszeiie [Iporpammel
PEAyCMOTPEHO PEIlICeHUE COOTBETCTBYIONINX 3a/1a4. B pe3ynbrare oOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJJAMU PELICHUS PALIMOHAIIBHBIX, UPPALIMOHATBHBIX,
MOKA3aTeNIbHBIX, TOTApU(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHCHUH, HEPABCHCTB U
CHCTEM, a TAKXKE 3a/1a4, COAECPKAINX MapaMeTpsl. [lorydeHHbIE yMEHUS IIUPOKO
UCIIOJIB3YIOTCS TIPU UCCIEOBAHUM (PYHKIIMI C MOMOIIBbIO TPOU3BOIHOM, TIPU PEIICHUU
MPUKIIAAHBIX 33]1a4 U 33/1a4 Ha HAXO0XKJACHUE HAaMOOJIbIINX U HAUMEHBIIIUX 3HAYECHUHN
dbynkuuu. JlaHHas cosep:kaTesibHast IMHUS BKIIOYAET B ce0sl Takxke (OpMUPOBAHUE
YMEHUM BBIMOJIHITH pacyeThl 1o hopMysiaMm, mpeoOpa3oBaHus palioOHaIbHbIX,
UppaIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, & TAKKE BBIPAKCHUMH,
coZiepKalluX CTENeHu U jorapu@mel. braromaps nzydyeHuto anredopandyeckoro mMarepuana
IIPOUCXOJIUT JabHEHIIee Pa3BUTHE AIITOPUTMHUUECKOTO U a0CTPAKTHOTO MBIIILJICHUS
oOyyJaroruxcsi, QOpMUPYIOTCS HABBIKU JETYKTUBHBIX PACCYXKIEHUM, pabOThI C
CHUMBOJIBHBIMU (hOpMaMU, MIPEACTABICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUIE
PaBEHCTB M HEpaBEeHCTB. AnreOpa npeniaraet 3QPeKTUBHBIC HHCTPYMEHTHI IS PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33J1a4, HAIJISIHO IEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK Si3bIKa HAYKH.

ConepxxarenpHo-MeToaudecKas TuHus «DyHKIMM 1 rpaduKm TECHO
NeperieTaeTcs ¢ IPyruMu JIMHUSAMH Y4eOHOTO Kypca, MMOCKOJIbKY B KAKOM-TO CMBICJIE
3a7aeT MOCJEAOBAaTENbHOCTh  M3Y4YEHHs Marepuasia. M3ydeHue CTerneHHOM,
MOKa3aTeJIbHOM, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITHH, X CBONCTB U
rpaduKOB, UCIOJIb30BaHKUE (QYHKIIUH JJIs pEIIeHUs 3a]1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB
U peajabHOM )XKU3HHU TECHO CBSI3aHO KaK C MaTEMAaTHYECKUM aHAJIN30M, TaK U C PEIICHHEM
ypaBHEHHU U HEpaBeHCTB. [Ipu 3TOM 00JbIIIOE BHUMAHKE YeseTcsi GOpMUPOBAHUIO
yMEHHUsI BhIpakaTh (hOPMYJIaMHU 3aBUCHMOCTH MEXIY Pa3IMuYHbIMU BEJIMUUHAMU,

MCCJIeIOBATh MOTYUYEHHBIE (PYHKITUHU, CTPOUTH X rpaduku. Matepuani 3Toi



COJIeprKaTeTbHOM JIMHUY HaIleJIeH Ha Pa3BUTHE YMEHHI U HABBIKOB, MTO3BOJISIOIINX
BBIPQKATH 3aBUCHMOCTH MEXKIY BETUIMHAMH B PA3IMIHON (OpME: aHATUTUYECKOMH,
rpaduyeckoii u cioBecHO|. Ero m3yueHune cmocoOCTBYET pa3BUTHIO aJTOPUTMUAYECKOTO
MBIIICHHSI, CTIOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3AIlUH, UCTIOIh30BAHUIO aHAIOTH.

ConepxarenpHas TuHUS «Hadama MaTeMaTHYECKOTO aHATN3a) TTO3BOJISET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMaTHICCKUX, TaK ¥ MPUKIIATHBIX 3a/1a4,
JOCTYITHBIX 00YYaIOMUMCS, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCThH CTPOUTH TpaduKu
CIIOXKHBIX (DYHKITHH, ONIPENENIATh NX HAaUOOJBIINE M HANMCHBIIINE 3HAYCHHS, BBIYUCIISATh
wiomany GUryp u 00beMbl T€J, HAXOUTh CKOPOCTH M YCKOPEHHSI Tpo1ieccoB. JlanHas
coziepKaTebHas JIMHASI OTKPHIBAET HOBBIE BO3MOKHOCTH TIOCTPOCHHS MAaTEMAaTHICCKUX
MojIeJIel peasIbHbIX CUTYaIlUi, TO3BOJISIET HAXOAUTh HAMIIYYIlIee PEIICHUE B IPUKIIAIHbIX,
B TOM YHCJIE COIIMAIbHO-DPKOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOpMaIbHO-
JIOTUYECKOTO U KPEaTUBHOI'O MBITIICHUS, (POPMUPOBAHUIO YMEHUI paclio3HaBaTh
MIPOSIBJICHHSI 3aKOHOB MaTEMATHUKH B HayKe, TEXHUKE B UCKyccTBe. OOyJaroniuecs y3HaroT
O BBIJIAIOIIUXCS PE3YJIbTAaTax, MOJYUYEHHBIX B XOJ€ PA3BUTHUSI MATEMATHUKH KaK HayKH, U 00
UX aBTOpax.

CopepxatenpHO-MeTOINYEeCKas TUHUA «MHOXKECTBa U JOTHKA) BKJIIOYAET B CeOsI
AJIIEMEHTHI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MIPEICTABIICHUS POHU3BIBAIOT BECh KYPC MMKOJILHON MaTeMaTHUKU W TIPEJIararoT
HanOoJIee YHUBEPCATBHBIN A3bIK, 00BEIMHSIOIINI BCE pa3/Iesibl MATCMATHKH U €€
MIPUIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCITUTUTMHBI U UX MPUIIOKEHUS B
enanHoe 1enoe. BaxHo 1aTh BO3MOKHOCTH 00yJaroIeMycsi TOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTEeMAaTHKH U UCIIOJIb30BATh €T0 JJIS BBIPAXKCHUS
CBOUX MbICTEH. J[pyruM BaskHBIM TPU3HAKOM MAaTEMAaTHKHU KaK HAYKH CIICyeT MPU3HATH
CBONCTBEHHYIO €l CTPOTOCTh OOOCHOBAHHM M CIICIOBAHUE OMPEACICHHBIM ITpaBUIaM
MOCTPOCHUS JOKA3aTEeIhCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMAaTUUECKON JIOTUKH
CITOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBITIUICHHS 00YUYarOIIUXCs, TT03BOJISET KM CTPOUTH
CBOM PACCYXICHHUSI Ha OCHOBE JIOTHYECKUX TPABUII, (DOPMUPYET HABBIKH KPUTHUECKOTO

MBIIIJICHUA.



B yue6HOM Kypce «Anredpa u Havajia MaTeMaTHYeCKOT0 aHaIu3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTUYECKOTO MOCIUPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCOOCTBOBATH
(GhopMUPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJICIICH pealIbHBIX CUTYyaIlui, UCCIICIOBAHMS ITHX
MOJIeJIeH C TOMOIIIBIO allapara alireopsl U MaTeMaTUYECKOTO aHaIu3a, HHTEPIpeTaIiuu
MOJIYYEHHBIX pe3ynbTaToB. Takue 3ajaHusl BIUIETEHBI B KQXIbIA U3 pa3eiI0B IPOTrPaMMBI,
MOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIMPOKO UCTIONb3YETCs ISl PEIICHUS
MPUKIIAIHBIX 3a71a4. [Ipu pelieHnu peanbHbIX MPAKTUYECKUX 3a7a4 00yqarouecs
pPa3BUBAIOT HAOJIO/IaTEILHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh IIpodieMy. JlesTeIbHOCTh 110
(GbopMUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIAIHBIX 3a]la4 OPTraHU3yeTCs B MPoIecce
H3Y4YeHHUs BCEX TEM y4eOHOro Kypca

«Anrebpa 1 Hauajga MaTeMaTHICCKOTO aHATH3ay.

OO61ee 9ncio 4acoB, pEKOMEHI0BAaHHBIX JIJIsl M3YyUEHHS y4eOHOTo Kypca « Anredpa
¥ Havaja MaTeMaTH4YeCKOoro aHanm3a», — 272 4daca: B 10 kimacce — 136 gacos (4 yaca B

Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

COAEPKXAHUE OBYUYEHMUS 10 KJIIACC

Hucna v BBIYUCIIEHUS

Panmonansubie ynciaa. OOBIKHOBEHHBIE U IECSITHUHBIE IPOOU, TIPOIICHTHI,
OeckoHeuHble Tiepuoandeckue 1poou. [lprumenenue npoodeit 1 mpOLEHTOB AJIsS PEIICHUS
MPUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U pEaIbHON KU3HMU.

JlericTBUTENbHBIE YKciia. PannoHabHbIE M MPPALIMOHAIBHBIE YUCIIA.
Apudmernueckue onepanuu ¢ IeMCTBUTENbHBIMU YUCIaMU. MOAyJb A€MCTBUTEIBHOTO
yucia u ero cBorictpa. [IpuOmkeHHbIe BEIUUCICHUS, TTPaBUiIa OKPYTIIEHUS, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCIICHUM.

Crenensb ¢ 1eabIM okazareneM. bunom HerotoHa. Mcnonp3oBanue moaxoadiei
(dbopMBI 3aMKcH IEHCTBUTEILHBIX YUCEN JIJISl PEIICHUS MPAKTUYECKUX 3a/1a4 U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenens ¢ paluOHAJIbHBIM IIOKA3aTCJICM U €C CBOfICTBa, CTCIICHD C



JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudwm ymncna. CoiicTa norapudma. /leciTHuHbIe 1 HaTypalbHbIE JIOTapU(PMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCJIOBOT0 apryMeHTa. APKCUHYC,
apKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxxaecTBa U TOKIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUA. HepaBeHCTBO, peleHue
HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LENBIX U TPOOHO-PAIMOHATIBLHBIX YPABHEHUH U
HEPABEHCTB. MHOTOYJIEHBI OT OJHOM NEPEMEHHOMU. JleneHne MHOrowIeHa Ha MHOTO4IEH
¢ octatkoM. Teopema bezy. MHorousnens ¢ nensiMu ko3 duiinenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHHU U KOPHHU.

Nppannonaneubie ypaBHeHHs. OCHOBHBIE METOBI PELIECHUS UPPALMOHAIBHBIX
YPaBHEHUM.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BoIpaKeHHI, COAEPKANTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELIECHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHoBHbIe TpuronoMerpuueckue popmyisl. [IpeodpazoBanue
TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellieHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenune cucrem NMHEWHBIX ypaBHEHUM. MaTpuiia CUCTEMBI JIMHEWHBIX YPAaBHEHUM.
Onpenenutens MaTpUIBI 2X2, €r0 TEOMETPUUYECKUNA CMBICT U CBOWCTBA, BEIYMCIIEHUE €TO
3HAYECHUS, IPUMEHEHHUE ONPENEIIUTEIIA I PELICHUS CUCTEMBI JIMHENHBIX YPaBHEHUM.
Pemenre npukitaiHbIX 3a7a4 C TOMOIIBIO CHCTEMBI JIMHEMHBIX YpaBHEeHUN. ccnenoBanne
MMOCTPOEHHOU MOJIEJIH C TIOMOIIBI0 MATPULL U OIIPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATTBHON CUTYaLIMH C IIOMOILBIO
YPaBHEHUN U HEPABEHCTB. | [pyMeHeHre ypaBHEHUN U HEPABEHCTB K PELLICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U PeaibHOM KU3HU.

OyHKIMU U TpaduKu



OyHK1Ms, criocoObl 3a1auus GyHKIMU. B3aumuo ooparubie pyHkumu. Kommosuims
bynkmuii. ['paduk pynkunn. dnemeHTapHbie mpeodpa3oBanus rpadukoB QyHKIUHA.

OO0snacTh ornpeneneHust 1 MHOKECTBO 3HaueHui GpyHkuuu. Hynu @yHkumu.
[TpomexxyTku 3HaKONOCTOAHCTBA. UeTHbIe U HeueTHbIe PyHkIMu. [lepuoanueckue
dynkiun. [IpoMexyTki MOHOTOHHOCTH (DYHKIIUH. MaKCUMyMbl U MUHUMYMBI (DYyHKITHH.
HauGomnbiee u HaumeHblee 3Ha4eHUs! GYHKIUUA Ha TPOMEXKYTKE.

Jluneitnas, kBagpaTUIHas ¥ IPOOHO-TMHEHHAST PYHKITUU. DJIEMEHTAPHOE
UCCJIEIOBaHHE U TTOCTPOCHUE UX IPpapUKOB.

CrenenHast pyHKIUS ¢ HATYpaJbHBIM U LIEJIBIM MoKa3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU KaK (yHKIIMA OOpAaTHOM CTENEHH C
HATypaJIbHBIM IIOKa3aTEIIEM.

[ToxazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnons3zoBanue rpagukoB GyHKIMA 71 pelIEHUs] YpaBHEHUM.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEJICIICHUE TPUTOHOMETPUUYECKUX (PYHKIIUMA
YUCIIOBOTO apIyMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX IIpoLeccax U sBICHUSIX. ['pauku
pEAIBHBIX 3aBUCUMOCTEMN.

Hauana MmaremaTnyeckoro ananusa

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJIaHU TTOCJIeIOBaTeNLHOCTEH. MeToa
MaTeMaTHYECKOW NHAYKIIMU. MOHOTOHHBIE U OTPAHUYEHHBIE MOCIEI0BATEIBHOCTH.
HcTopusi BOSHUKHOBEHHSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHalIn3a OECKOHEUYHO MaJlbIX.

Apudmerrnueckas u reomeTpuyeckas nporpeccuu. beckoneuno yObIBaromas
reomeTpuyeckas nporpeccus. CyMMa 0€CKOHEYHO yObIBAIOIIEH reoMeTpHUIECKOM
IIPOrpecCuu. JINHENHBIA U SKCIIOHEHIHAIBHBIN pOCT. Yncno e. Dopmyiia CI0XKHBIX
IIPOLIEHTOB. Vcronp30BaHue MPOTPECCUU I PELIEHUs PEANIbHBIX 3a]1a4 IIPUKIIATHOTO
xapakrepa.

HenpepsiBable hyHKIIMM 1 UX cBOMCTBA. Touku pa3peiBa. ACUMOTOTHI TpadUKOB
¢bynkuuii. CBoiicTBa GyHKIMN HEMPEPHIBHBIX HA OTpe3Ke. MeTo1 UHTEePBAJIOB IS
penieHust HepaBeHCTB. [[pruMeHeHue CBONCTB HEMPEPBIBHBIX (PYHKIUHN AJI PEIICHUS

3a7au4.



IlepBas u BTOpas npousBoaHble PyHKIMU. OnpeaeneHne, TeOMETPUIECKUH U
buznyecKuii CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBoaHbIe aneMeHTapHbIX pyHKUIMN. [Ipon3BoaHast cyMMBbl, IPOU3BEIECHUS,
YACTHOTO M KOMITO3ULIUU (YHKIIHI.

MHoO»xecTBa U JIOTHKA

MHO0x€eCTBO, ONIEpALMK HAJl MHOKECTBAMH M UX CBOKCTBA. [lnarpaMmsl Diisiepa—
Benna. [IpuMeHeHne Te0peTUKO-MHOKECTBEHHOTO aIlapaTa JJjisl OUCAHUS PEAIbHBIX
MPOILIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTHX yUYEeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeEMaTHUECKOI0 OOBEKTA, CIEACTBHE,

A0Ka3aTrcJIbCTBO, PaBHOCHUJILHBIC YPABHCHU .

11 KIIACC

Hucna v BBIYUCIIEHUS

HatypanbeHble u nenblie yncina. [lpuMeHeHne npu3HakoB JEIMMOCTH LEbIX YHUCEIL,
HauOonbIMi o0muit nenurens (nanee — HOJl) u HaumeHbliiee ob1iee kpatHoe (fanee —
HOK), ocraTkoB o Moaymto, anropurma EBkiuaa 1uist perieHus 3a/1a4 B LEJIbIX YUCIaXx.
Komnuiekchble uncna. Anredpanueckas 1 TPUrOHOMETprUYecKas (OpMbl 3alTUCH
KOMIUIEKCHOTO  4YHCJa. Apudmernueckue onepauud ¢ KOMILJIEKCHBIMU

YUCIIAMH.

N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAUHATHOM TIocKocT. PopMyia
Myagpa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO yucia. [[puymeHeHne KOMITJIEKCHBIX
quCell JAJIs pelieHus] PU3NYECKUX U TeOMETPUUECKUX 3aau.

YpaBHEHUS 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIECTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OcHOBHBIC MCTOAbI pCHICHNA CUCTCM U COBOKynHOCTCfI paluOHAJIbHBIX,



UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpruMeHeHne ypaBHEHHUI, CHCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3aJ]1a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PeaIbHOM KU3HU, UHTEPIpETalns
ITOJIyYEHHBIX PE3YJIbTATOB.

OyHKIMHU U Tpapuku

['paduk kommo3uiuu GyHkuil. ['eomeTpuyeckue oOpas3sl ypaBHEHUH 1 HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIUU, UX CBOMCTBA U IPAPUKHU.

I'padprueckue MeToIbI penieHusl ypaBHEHH U HepaBeHCTB. [ paduueckue MeTo bl
peLIeHHUs 3a1a4 C IapaMeTpaMH.

Hcnonb3oBanue rpa¢pukoB GyHKIUHN 1715 UCCIEA0BAHUS ITPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPU PELICHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB
Y pPEAIbHOU KU3HMU.

Hauana MmaremaTnyeckoro ananusa

[IpumeHeHne npou3BOJHON K UCCIIEIOBAaHUIO (QYHKIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxenrne HanboJIbIIero 1 HAMMEHBIIEro 3HAYeHU HEeTIPEePBhIBHOU
(yHKUIHUU Ha OTPE3KE.

IIprMmenenue Mpon3BOIHOM JUIsl HAXOKICHHUS HAWITY4YIIEero PEIICHUS B IPUKIAAHBIX
3a/1ayax, JUisl ONpeAesIeHUs] CKOPOCTH M YCKOPEHUS ITpoLiecca, 3aIaHHOT0 (hOpMyJIoi uin
rpapuKoM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX PyHKIUH. [IpaBuna Haxox1eHNs TepBOOOPa3HbIX.

WNuTterpan. ['eomeTpuyeckuid CMbICH UHTErpaja. BerauciaeHne onpeneneHHoro
uHTerpana no gpopmyne Herotona—Jlenonuna.

[IpuMeHeHre nHTerpana i HaxoKIeHUs IJI0IaeH OCKUX GUryp u o0beMoB
r€OMETPUYECKUX TEIL.

[Tpumeps! pemennii nudpepeHraibHbIX ypaBHeHU. MaTeMaTtuyeckoe
MOJIEJIMPOBAHUE PEATbHBIX MPOIIECCOB C MOMOIIbIO AU hepeHInaTbHbIX YpaBHEHUH.

IMPEIMETHBIE PE3VJIBTATBI



K koniry o0ydyenus B 10 kitacce 00y4aronuics moxyyuT CleayroIe nNpeIMeTHbIe

pe3yabTaThl O OTAEIBHBIM TeMaM ¢eiepanbHO paboueii mporpaMmbl yueOHOTO Kypca

«Anre0Opa 1 Hayajla MaTEMATUYECKOTO aHAIIU3ay:

Yuciia 1 BBIYMCIICHHUS:
CcBOOOIHO OMEPUPOBAThH MOHATUSAMU: PALIMOHAIBHOE YHCII0, OECKOHEUHAS
nepuoandeckas Ipoob, MPOLIEHTHI, UPPALIMOHATFHOE YHCIIO, MHOXKECTBA
PalMOHAIBHBIX U IEHCTBUTEIBHBIX YUCE, MOAYJIb JEHCTBUTEIBHOTO YHCIIA,;
MIPUMEHSATH APOOU U MPOUEHTHI ISl pEIIECHUS MPUKIIATHBIX 33/1a4 U3 Pa3IuYHbIX
OTpAacCJIe 3HAHUW U PEAIbHOU KU3HU;
OPUMEHATH NTPUOIMKEHHBIE BEIYMCIICHUS, IPAaBUJIa OKPYIJIEHUS, IPUKHUJIKY U OLIEHKY
pe3yJbTaTa BEIYUCICHUM;
CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C LIEJBIM MOKa3aTeIeM, HCII0Ib30BaTh
HOIXOAIIYI0 (hOPMY 3aIIUCH AEUCTBUTEIBHBIX YUCEI I PEILICHUS IPAKTUUECKUX
3a/1a4 ¥ IPEJICTAaBICHUS JaHHBIX;
CBOOOJIHO OIEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTENIEHU;
CBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAallMOHAJIBHBIM ITOKa3aTeseM; CBOOOIHO
OTIepUPOBAThH NOHATUSAMU: JOrapu(pm yucia, 1eCATUYHbIC U HATypajbHbIE
norapuMsl;
CBOOOJHO ONepUpOBaTh MOHATUSIMU: CUHYC, KOCHUHYC, TaHI€HC,

KOTaHI'€HC YMCIIOBOIO ApryMEHTa;
ONEepUpOBaTh IOHATUSAMU: ADKCHUHYC, apKKOCHHYC U apPKTaHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHEHUS ¥ HEPABEHCTBA:
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICJICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;
OPUMEHSThH PA3JIUYHbBIE METO/IbI PEIICHUS PAIMOHAIIBHBIX U JPOOHO-PAIIMOHATIBHBIX
YpaBHEHUH, IPUMEHATh METOJI MHTEPBAJIOB JUUISl PEILICHNS HEPABEHCTB;
CBOOOJIHO OTNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJAHOW MEPEMEHHOM, MHOTOUJIEH C
HeabIMUA KO3 PUIIMeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHATh JIEJIEHUE MHOTO4JIEHa Ha

MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera i pemienus 3anad;



CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN, MaTPULIA,
OTIpEAEIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUI CMBICII, UCIIOJIb30BaTh CBOMCTBA
onpenenuTes 2 X 2 sl BBIYUCIEHUS €ro 3HaYeHHsI, IPUMEHSTh ONPEACIIUTENN IS
pEILIECHUsI CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOAEIMPOBATh PEAJIbHBIE CUTYALIUU C
MTOMOILBIO CUCTEMBI IMHEHHBIX YPaBHEHUH, HCCIIE0BATh OCTPOEHHBIE MOJIENH C
MTOMOILBIO MaTPHIL U ONPEJIETUTENEH, NHTEPIPETUPOBATH NOJIYYEHHBIN PE3YJIbTAT;
UCIOJIb30BaTh CBOMCTBA AEHCTBUM ¢ KOPHIMHU ISl TPEOOpa30BaHMsI BbIPaKEHUH;
BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAXKEHHI, COAEPIKAIIUX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENIEM;
UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB AJis IpeoOpa3oBaHus JOrapupMUIECKUX
BBIPAKCHUM;
CBOOOJIHO OIEPUPOBATH MOHATUAMU: UPPAUOHAIbHBIE, TOKA3ATEIbHBIE U
norapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEIICHHUS C TIOMOIIBI0 PaBHOCHIIBHBIX
NEPEXOA0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;
MPUMEHSATH OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIbI ISl PE0Opa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHUI;
CcBOOO/IHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpPaBHEHUE, IPUMEHSTh
HeoO0XoAuMbIe (POPMYJIbI JIJIs1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
YpPaBHECHUH;
MOJIEIMPOBATh peabHbIE CUTyallMH Ha SI3bIKE aJIreOpbl, COCTABIATh BHIPAKEHUS,
ypaBHEHUs1, HEPABEHCTBA MO YCIIOBUIO 33]1a4M, UCCIIEI0BATh IIOCTPOECHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM allapaTa ajreopsbl.

OyHKIUYU U TpaduKu:
CBOOOJIHO ONEPUPOBATH MOHATUAMU: QYHKIHUSA, CIOCOOBI 3aaHus (PYHKLIUH, B3aUMHO
oOpaTHble PYHKIMU, KOMIO3ULUs QYHKIMMA, rpapuK (PyHKIIMH, BHITOTHATh
aJIeMEeHTapHbIe TPeo0pa3oBaHus rpaPuKoB HYHKIIHIA;
CBOOOJIHO OTNEPUPOBATH MOHATUAMHU: 00JACTh ONPEACIICHUS] U MHOXKECTBO 3HAYEHU I
GyHKIMH, HYyTH QYHKIIUH, TIPOMEKYTKH 3HAKOMIOCTOSHCTBA,;
CBOOO/IHO ONEPUPOBATH MOHATUSMU: YETHbIE U HEUETHbIE PYHKIINU, IEPUOTUYECKUE

(YHKIIMH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMbI I MUHUMYMBbI



(yHKIIMM, HauOOoJIbIlIEEe U HAMMEHbIIEE 3HaUeHUE (DYHKIIMU Ha IPOMEXKYTKE;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENCHHAS (PYHKILMS C HATYPATBHBIM U LEJIBIM
nokasaresiem, rpaduk cTerneHHo (PYHKIMU C HATYpaJbHBIM U IIEJIBIM MOKa3aTeleM,
rpaduk KOpHS n-oi cTeneHu Kak (PyHKIMU OOpAaTHOM CTENEHU C HaTypalbHbIM
1oKasaTesem;
OTIEepUPOBATH MOHATUSAMU: JTMHEHHAS, KBaIpaTHUHAs U IPOOHO-TUHEIHAS PYHKIINH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB;
CBOOOJTHO OIIepPUPOBATH MNOHATHUAMU: TIOKa3aTeIbHasl U
norapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH, UCIOIB30BaTh UX IPaPUKU
JUI pEIlIeHUsl ypaBHEHUH; CBOOOHO  ONEpPUpPOBaATh HNOHSITUSIMU:
TPUTOHOMETPUYECKAs OKpPY>KHOCTB,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (PYHKITUI YUCIOBOTO apTyMEHTa,;
UCIOJIb30BaTh IrpaduKu (GYHKIUHN 715 UCCIEA0BAHUS IPOLECCOB U 3aBUCUMOCTEH MpU
pELIEHNH 3a/]a4 U3 JPYTUX YYEOHBIX NIPEAMETOB U pealbHOM )KU3HH, BHIPAKATh
dopMynaMu 3aBUCUMOCTH MEXAY BEITHUNHAMU;
Hauana maTemaTnueckoro aHanusa:
CBOOO/IHO ONEPUPOBATh MOHATUAMU: apUPMETUUECKas U TeOMETpUYECcKas Iporpeccus,
0eCKOHEYHO yOBbIBAOIIAsl FeOMETpUUECKasi IPOrPeCCHs, TUHENHBIN 1
HKCIIOHEHIIMATIBHBIA POCT, JOpMYyJIa CII0KHBIX TPOLIEHTOB, UMETh IPEJICTABICHHE O
KOHCTAHTE;
MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIIICHHsI PEANTbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa;
CBOOOTHO OTIEPUPOBATH MOHATHAMHU: MTOCIEI0BATEILHOCTh, CIOCOOBI 3a1aHHs
[OCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIIEI0BATEILHOCTH,
MOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMaTUYECKOTO aHau3a KaK aHajin3a OECKOHEYHO MaJlblX;
cBOOOIHO ONEPUPOBATH MOHATUSMU: HEMPEPBIBHBIE (DYHKIIMH, TOUYKH Pa3pbiBa
rpaduka QyHKIMHU, aCUMITOTHI rpaduka PyHKIUY;
CBOOOJTHO OTIepUPOBATH noHsiTueM: (yHKIHWsA, HeNpepbIBHAS Ha
OTpe3Ke, MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH AJIs1 peIeHUs 3a1a4;

CBOOOJIHO OIEPUPOBATH MOHATUIAMHU: TIEpBasi U BTOpas MPOU3BOAHBIE (DYHKIIUH,



KacaTenbHas K rpaduky QyHKIUU;

® BBIUUCIATH NPOU3BOAHBIE CYMMBI, IPOU3BEJCHUSI, YACTHOTO Y KOMITO3UIINU ABYX
(GyHKINN, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX ()YHKITHIA;

® UCIIOJIb30BaTh TEOMETPUUECCKUN U (PU3UUECKUI CMBICI TPOU3BOJIHOM ISl pEIICHUS
3ajad.

MHoO2K€eCTBa U JIOTHKA:

® CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEATbHBIX

® TIPOIIECCOB U SBJICHUM, TTPU PEIICHUH 33]1a4 U3 APYTUX YI€OHBIX MMPEIMETOB;

e CBOOOJIHO OMEPUPOBATH MOHATUSMHU: ONPEICTICHUE, TEOPEMa, YpaBHEHHE- CIIC/ICTBUE,
CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, TOKA3aTEeIbCTBO, PABHOCUIIbHBIC YPABHEHUSI U
HEpPaBEHCTBA.

K koniy oOyuenus B 11 kitacce oOydaromuiicst HOJy4uT CIAEAYIONIUE TPEAMETHBIE
pe3ynbTaThl MO OTJEIBHBIM TeMaM (eepanbHON paboueil mporpaMmbl y4eOHOTO Kypca

«Anre0Opa 1 Hayajga MaTEeMAaTUYECKOTO aHAJIU3ay:

Uucna v BEIYUCICHUS:

® CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: HATYPAIbHOE U 1I€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LEJIBIX YUCEII, UCTIONB30BATh MPU3HAKH ICTUMOCTH LIEJIBIX YHUCEII,
HO/I u HOK HaTypanbHBIX YKCEN JIJIs1 pEHIEHUs 3a7a4, IPUMEHSTh aJrOPUTM
EBxnuna;

e CBOOOJHO OMEPUPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3alTUCHIBATh HATYpaJIbHbBIC
YHUCJIa B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

® CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: KOMIIIEKCHOE YHUCIIO K MHOYKECTBO KOMIIJIEKCHBIX
qyuces, IPeICTaBIsATh KOMIUIEKCHBIC YUCTIA B alreOpandeckoil 1 TPUTOHOMETPUYECKOM
dbopme, BBITIOJIHATH apu(METHIECKHUE ONepallui C HUMHU U M300pakaTh Ha
KOOPJAWHATHOW MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

® CBOOOJTHO ONEPUPOBATH MOHATUSIMH: UPPAITMOHAIBHBIC, TTOKA3AaTEeIbHBIE U

norapuMUIECKre HEPABEHCTBA, HAXOAUTh UX PEIICHUSI C TIOMOIIBIO PABHOCHIBHBIX

IEPEX0/I0B;



OCYUIECTBJISATH OTOOP KOpHEN MPH pEelIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;
CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSTh
HeoOXxoauMbIe (DOPMYJTBI JIJIS1 PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHIX
HEPaBEHCTB;
CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI 1 CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEN PallMOHAIBHBIX, HPPALIMOHAIIBHBIX, ITOKA3aTEIbHbBIX U
norapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB;
pemaTh paioHaIbHBIC, HPPAIIMOHATBHBIC, TOKA3aTeIbHbBIC, JIOTApUPMUIECKIE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COACPKAIME MOIYJIU U IMapaMeTpPhI;
IPUMEHSTH TparuecKrue METOJIbI JIJIsl PEIICHUs YPaBHEHUN U HEPABEHCTB, a TAKKE
3a/1a4 C MMapaMeTPaAMHU;
MOJIEJTUPOBATh pPeabHbIC CUTYAIlUU Ha SI3bIKE alIreOpbl, COCTABIISTh BHIPAKECHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEIIM C UCTIOIB30BAaHUEM armapaTa aareOpbl, HHTEPIPETUPOBATh
IIOJIyYE€HHBIN PE3yJIbTaT.
OyHKIUYU U TpaduKu:
CTPOUTH TpaPUKU KOMIIO3UIIMHU (HYHKITUN C TTOMOIIIBIO SJIEMEHTAPHOTO UCCIIE0BaHUS U
CBOMCTB KOMITO3HIINH JIBYX (DYyHKITHA;
CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI 1 HEPABEHCTB Ha KOOPAMHATHON
IJIOCKOCTH;
CBOOO/IHO OTNEpUPOBATH MOHATUSAMU: TPpaQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;
IPUMEHSATH (GYHKIMU JJIST MOJICTTUPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIECCOB.
Hauana MmaremaTnyeckoro ananmsa:
UCII0JIb30BaTh MIPOU3BOIHYIO JIJIsl MCCIieIoBaHus (PYHKIIUM HA MOHOTOHHOCTh U
3KCTPEMYMBI;
HaxXOJIUTh HAaUOOJIbIIIEE U HAUMEHbIIICE 3HaUCHUs (PYHKIIMU HEMIPEPHIBHOM HA OTPE3KE;
MCIIO0JIb30BaTh MPOU3BOIHYIO JJIsI HAXOXKIACHHUS HAWTYUYIIEro PEIICHUs B IPUKIIAIHBIX,
B TOM YHCJIE COLIMATBHO-DKOHOMUYECKUX, 3a7a4ax, JIsl ONPENEIICHUs] CKOPOCTH U

YCKOpEHHS Tpoliecca, 3aJaHHoTo (OpMYJIoi min rpagukom;



CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: IIEPBOOOPA3HAsL, ONPEIeNeHHBIH HHTETPal,
HAXOJUTh MEPBOOOPa3HBIE DIEMEHTAPHBIX (PYHKIUN U BBIYUCISTH HHTETPA 110
dbopmyne Herorona—JleliOnuna;

HAXOJUTh IJIOUIA]IU IIOCKUX (GUTYP ¥ 0OBEMBI TEJl C TOMOIIBIO HHTETPaa,;

MUMETb NPECTaBICHUE O MATEMATHYECKOM MOACTUPOBAHUN Ha IIPUMEPE COCTABIICHHUS
g depeHInaIbHbIX YpaBHEHHIH;

pelaTh NPUKIAIHbIC 33]a4H, B TOM YHCJIE COLIMATbHO-3KOHOMUYECKOTO U

(1)I/IBI/I‘I€CKOFO XapakTepa, CpeaACTBAMHU MATEMATHYICCKOI'O aHAJIHN34a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HasBanne OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JECTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4NEHBI. Juarpammel Disiepa — Benna. IUIS OIIMCAaHMS X0/1a PELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO afnmnapara

JUJIs1 pELICHUS 3aa4.

Pamnonaneabie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUs TPUKJIAIHBIX 3a7a4.
JleCTBUTENIBHBIC YHCIIA.
PanmonanbsHbie ¥ UppalMOHANIbHbBIC
yucaa. ApupMeTHIecKre onepanuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYMCIICHUM.

MaTeMaTHYECKHX 3a]a4, a TAKXKE
peaJbHBIX MPOLIECCOB U SIBJICHUM.
OneprpoBaTh MOHATUSIMU:
palMoOHaNIbHOE YUCIIO0, OECKOHEUHAs
nepuouyecKkas Ipo0b, TPOLICHTHI;
VPPALUOHAIBHOE U JEUCTBUTEIIBHOE
YUCJI0; MOAYJIb JEUCTBUTEIBLHOTO
YHCJIa; UCIIOJIB30BATh 3TU NTOHATUS
IIPU IPOBEAECHUM PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOU
Y TIPOLICHTHI ISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUU U pealbHOU KU3HMU.
Ncnons3oBath NpuOIMKEHHbBIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTara
BBIYMCIICHUN.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOYJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEMHBIX
ypaBHEHUM. Pemenne npukiaaspix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pelIeHUs] pallMOHAIBHBIX U APOOHO-
palMOHATIbHBIX YPABHEHUN; a TAKKE
METO]l UHTEPBAJIOB JIJIsl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOTOWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemienust
3aJ1a4.

OnepupoBaTh MOHATUSIMH: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
OIPEICITUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 JJIsl BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
OIPEICITUTEIIN JJIs1 PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJbTar
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OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeJIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobOpazoBaHus rpa@uKkoB QyHKITUH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTtHble 1 HEYETHBIE QYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
GyHKIMH. MakCUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
JIuneitnas, kBagpaTu4uHas U 1poOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCIIEJOBaHUE U TIOCTPOEHHUE rPpapuKoB
3TUX PYHKIUH.

Crenens ¢ 1enbIM TOKa3aTEIEM.
bunom HreroTona.

Crenennas QyHKUUS C HATypaIbHBIM
U LIeJIBIM IToKa3aTtesieM. Ee cBolicTBa

U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBbI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMY, HAaHOOIbIIIEEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeJIeICHUE U CBOMCTBA
CTENEHH C LIETIbIM [TOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIBHBIX YHUCEIT JUISl PEIICHUS
IPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
N-OH CTEIECHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
HppanronanbHbIe ypaBHEHHUS. Haxonuts perienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu kak oOpaTHON
CTENEeHHU KaK (PyHKIUU 0OpaTHOM U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIECHH C HATypAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM @opMyIUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0KAa3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHAIbLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcrnionn3oBath mudpoBbIe peCypChI
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€e CBOMCTB.

Haxonuts permieHus moka3aTeabHbIX
YPaBHECHUI

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm yucna. CroiicTpa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuanbie 9HClia; JECITUIHOTO U HaTypaIbHOTO
ypaBHEHHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
COJIepIKaIINX JOrapru(MBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUus, norapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuydecKon
Ucnons3oBanue rpaduka GyHKIUN byHKIIMK KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHHUS. CBOMCTBA JIOrapupMHUUECKON (PyHKIIUH
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3ajad.
norapu(pMUUECKUX ypaBHEHUH. Haxonuts pemenust
PaBHOCUIIBHBIE IEPEXO/IBI B PEIICHUHT norapu(pMUUECKUX ypaBHEHHIA
aorapu(MUYECKUX YpaBHEHUN C TIOMOIIIHIO PAaBHOCHUIILHBIX MIEPEXO0I0B
WJIA OCYIIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHTreHC | JlaBaTh ompeeneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€Hca YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Penienne TpUroHOMEeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYITBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKON UHIYKIIHUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpudecKas
POTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKasi Iporpeccus.
CyMMa OecKOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HJI€SIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBatsb ornpeznenenue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METUIECKON U TeOMETPHUUECKOM
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp30Bath nporpeccun

JUISL PEIICHUS 3a/1a4 MPUKIAJTHOTO
XapakTep.

[TpumensTh POPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUN U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTeIbHOU K TpaduKy (HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIINU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIPEpPBbIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
OnepupoBaTh NOHATUAMU: TIEPBAsi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUCBIBaTh YPaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOM
byHKITIH.

N3y4dats npoOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUIECKUAN

U (PU3UYECKUI CMBICI IPOU3BOIHON
JUISL PELIEHUS 3a1a4
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[ToBTOpEHue, 06001IEHNE,
cucTeMaTH3alus 3HaHUi

OCHOBHBIE MMOHATHS Kypca aJire0pbl
M HavajJ MaTeEMaTHYECKOr0 aHaJInu3a
10 knacca, o6001IeHIE

U CUCTEMaTHu3aIys 3HaHUI

[IprMeHsTh OCHOBHBIC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajaM3a JUisl petieHus 3a1a4y

U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX TPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC

Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOUIBIO TPOU3BOTHON

K HCCIICIOBAaHUIO (DYHKITHI

Ha MOHOTOHHOCTb ¥ SKCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAMMEHBIIET0 3HAYCHUS
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOKICHUSI HAMITyYlIero
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U YyCKOpEHUS Ipolecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
I"'eomeTrpuueckue 00pa3bl ypaBHEHUN
Y HEPABEHCTB Ha KOOPJAUHATHOM
TUIOCKOCTHU

(YHKIIHI ¢ TOMOIIBIO AJIEMEHTAPHOTO

HCCJICAOBAHNA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

IUIS UCCIeI0BAaHUS (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4Y€HUs PYHKIMU HEMPEPHIBHOMN Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
UCCIIEIOBAHMS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSL HAXOXKAEHUS HaWTy4lIero
penieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a7a4aXx,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoit unu rpaduxom.

[Tonydats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHIATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeAeICHHBII
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpai no gpopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHumna.

ONPEICIICHHOTO UHTErpalia Haxonuts miomanu miockux Guryp
o opmyne Herorona— JleitOaua. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nuTerpana ONpEJEICHHOTO0 HHTErpaia.

JUTSL HAXOXKACHUS MJI01aaei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MO/JICTUPOBaHUEM Ha IIPUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Tpumeps! pemennii [TomyyaThk npeacTaBiaeHue O 3HAYCHUU
nuddepeHanbHbIX YPaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIETMPOBAaHUE B Pa3BUTHU MaTEMAaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPaUKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO Y U3yYCHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUIS PEILIEHUsI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
U JjorapumMudeckoit GyHKIui

K PEUIEHUIO MOKa3aTeIbHbIX

U JJOTapu(PMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXOI0B.

Pematp uppanmonanbHbie

Y KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUJIBHBIX
NePEXOI0B.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISl pELLICHUS 384U
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KomriekcHble uncia

10

Kommnekcuble uncna. Anredpanyeckast
Y TPUTOHOMETpUYECcKast POpPMbI 3aIUCU
KOMILIEKCHOTO YUCJIA.
ApudmeTrnueckue onepanuu

C KOMIUIEKCHBIMH YHCIJIAMH.
N300pakeHne KOMITJIEKCHBIX YUCEI

Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopuau n-oit
CTENEHU U3 KOMILJIEKCHOTO YHCIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN

JUISL pelieHust GU3NIeCKux

Y TE€OMETPUUYECKUX 3aa4

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YUCJIO U MHOYKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpencTaBasTh KOMIUIEKCHBIE YHCIIA
B aJIreOpandecKkon

Y TPUTOHOMETPUYECKOU hopMe.
BoinonusaTe apudmernyeckue
olepaluy ¢ HUMHU.

N300paxaTh KOMILJIEKCHBIE YUCIA
Ha KOOPJWHATHOW MJIOCKOCTH.
[Ipumensarts popmyny Myaspa

U MOJIy4aTh MPEACTABICHUE O KOPHIX

N-0l CTENEeHU U3 KOMILJIEKCHOI'O YKCIa.

3HaKOMUTBCA C IPUMEPAMHU
IPUMEHEHUS KOMILIEKCHBIX YHCEI
IUISl pELIEHUS TEOMETPUUECKUX

U (pU3MUecKuX 3a71a4y

Harypanbnbie u nemnsie uncna

10

Harypanbnbie u nensie yncia.
[IprMeHeHne NPU3HAKOB IEIIMMOCTH
uenbix yncesn, HOJl u HOK, ocrarkos
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

OnepupoBath MOHATUIMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBaTh NOHIATUSIMU: CUCTEMA
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- Y COBOKYITHOCTH YpaBHCHUI
MOKa3aTeIbHBIX CIICJICTBUSL. Y HEPABEHCTB; PEIICHUE CUCTEMbI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM WJIM COBOKYITHOCTHU; paBHOCHUJIbHBIE
ypaBHECHUN ¥ COBOKYITHOCTEH parliOHAIBHBIX, CHUCTEMBI i CHCTEMBI-CJICICTBHS.
UPpalMOHATBHBIX, TOKA3aTEIbHBIX Haxonuts pemenus cucrem
U Jorapu(pMUUYECKUX YpPaBHEHUHU. ¥ COBOKYITHOCTEH IEITBIX
[IpumeneHre ypaBHEHHM, CHCTEM palMOHANBHBIX, UPPAITIOHATIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHBIX U JOrapU(PMUIECKUX
MaTEeMaTUYECKUX 3a/1a4 U 3a71a4 ypaBHCHUI 1 HEPABCHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHATh cCCTEMBI ypaBHEHUN
U peabHOM KU3HU, MHTEPIPETALIHS K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHBIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIPETUPOBATH MOJTYICHHBIC
pEIICHHUS.
Hcnonb3oBath uGpoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 PanimonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perneHus

MOKa3aTelbHbIE, JIorapudMudecKue
U TPUTOHOMETPUUYECKHUE YPABHEHHS,

PalrOHAJIbHBIX, UPpPpAallMOHAJIbHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(bMI/IIIGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHU U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI IS
peLIeHUs YpABHEHUI U HEPABEHCTB
C IIapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIMH METOJaMU
MaTeMaTHYECKOr0 aHAJIN3A.
CTpouTs 1 ncCIIeI0BATh
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BAaHUEM armapara ajareopsl,
WHTEPIPETUPOBATH TIOJTyUICHHBIN
pe3ymbTar.

[Tpumensarts GpyHkIMN

JUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
PEATbHBIX TIPOIECCOB.
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Pemath npukiaaHbie 33024y,

B TOM YHCJIC COIMATBLHO-
HKOHOMHUYECKOTO U (PU3HIECKOTO
XapakTepa, CpeACTBaMH anreOphl
¥ MaTeMaTUYECKOTO aHaIn3a

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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