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MOSICHATEJBbHAS 3AIINCKA

VueOHBIH Kypc «AnrebOpa ¥ Hadajla MaTeMaTUUEeCKOTO aHaIu3ay SBISETCS
ONHMM M3 Haubojee 3HAYMMEIX B IMporpamMMme cpemHero olIiero oOpa3oBaHus,
IIOCKOJIbKY, C OIHON CTOPOHEI, OH O0eCIeuMBaeT MHCTPYMEHTaIbHYI0 0azy Ay
U3yUeHHs BCeX €CTECTBEHHO-HAayUHBIX KypCOB, a ¢ Ipyrod CTOpOHEI, hopMUpyeT
JOTHYECKOEe U a0CTpaKTHOE MBIIUIEHHE 00ydarolmxcs Ha YpoBHE, HEOOX0IUMOM
IUTST OCBOSHUS MHGOPMAaTUKH, OOIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U IPYTHX
MUCHMIUIHH. B paMkax maHHOTO ydeOHOro Kypca oOydaroIiuecs OBJIaIeBArOT
YHHBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OpMYIHpyeT CBOU
IOCTHXXEHHSI B MaTeMaTU4IecKoi Gopme.

VueOHBIM Kypc anreOpbl ¥ Hadal MaTeMaTUYecKOTO aHajiu3a 3akjaJblBaeT
OCHOBY IS YCIICITHOTO OBJIANEHUS 3aKOHaMM GU3UKH, XUMHH, OHOJIOTHH,
MTOHUMAaHUsS OCHOBHBIX TEHACHUIWM pa3BUTHUS SKOHOMHMKHU U OOIIECTBEHHOH JXU3HH,
II03BOJISET OPHEHTHPOBATHCS B COBPEMEHHBIX ITMGPOBEIX M KOMIIBIOTEPHBIX
TeXHOJIOTUSX, YBEPEHHO HCIOIB30BaTh UX AJIA JalbHeiinero o0pa3oBaHHS U B
IIOBCEIHEBHOM xM3HU. B TO e BpeMs oBnaneHue abCTpaKTHBIMHU U JIOTHYECKH
CTPOTMIMHM KOHCTPYKLUMSMU ainre0pbl U MaTeMaTH4ecKoro aHalu3a pa3BHUBaET
yMEHHE HaxXOOWUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HCTUHHOCTB, [OKA3HIBATH
YTBEPXKICHUS C IIOMOILNBIO MHAYKLUHU U PaCCYyXOaTh NEAYKTHUBHO, UCIIOIB30BAThH
o0o0IeHe ¥ KOHKpeTHU3alluio, abCTparupoBaHWE M aHAIOTHMI0, (GopMHUpYeT
KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme u3ydenus ydueOHOro Kypca «Anredpa U Hadaja MaTeMaTUYECKOTO
aHaIu3a» OOydYaroIUecs IOJy4arOT HOBBIM OIBIT PEILICHUs IMPUKIIAIHBIX 3a1ad,
CaMOCTOSITEIFHOTO MOCTPOEHUsI MAaTeMAaTUYECKUX MOJAENel peallbHBIX CUTYyalui,
MHTEpIpEeTAllu¥  [OJNyYEHHBIX  pELIeHWM, 3HAaKOMITCA C  IIpuMepaMu
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTeM B IIpHUpOJAE, HayKe U HCKYCCTBE, C
BBIIAFOIIMMHUCS MaTeMaTUUeCKUMU OTKPEITUSIMU U UX aBTOPaMHU.

VueOHBIM Kypc o0nanaer 3HAUUTENBHBIM BOCHUTATENIHHBIM ITOTEHITHAIIOM,
KOTOPBIH peanm3yeTcss Kak depe3 y4eOHBIM MaTrepuan, CIocOOCTBYIONIHUH
GOpPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 CHeluPuKy ydueOHOM
JIesiTeIbHOCTH, TpeOyrolled IIpONOIDKUTEIBHOM KOHLEHTpAalldd BHUMAHUS,
CaMOCTOSITEIBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 33 IIOJYYEHHBIN
PE3yIBTAT.

B ocHoBe Meromuku oOyueHus anrebpe M HadajaM MaTeMaTHYeCKOI'O
aHaNn3a JeXUT AesITeIbHOCTHBINA IPUHIKT O0yUeHHS.

B crpyktype yueOHOro kypca «Anrebpa M Hauajga MaTeMaTHYECKOIO
aHaJIu3a» BBIACIECHB! CIEAYIOLIUE COMAEPXKaTeIbHO-METOANYECKAE IMHUM: «YHcTa
U BBIUUCICHUD», « DyHKIIMU U rpadukmn», « YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTreMaTU4eCKoro aHanmusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHEIE



CoIep)KaTeNbHO-MeTOAUYeCKe JUHUN H3y4aloTCs Ha IPOTSDKEHHM [ABYX JIET
oOydeHUs] Ha ypOBHE cpeaHero obmero oOpa3oBaHUS, €CTECTBEHHO HOIOJIHSS
OpyT Opyra W IOCTENEHHO HACHIIAsCh HOBBIMU TeMaMM M pasfenaMu. JaHHBIA
yueOHBIA Kypc SBISETCS HWHTETPaTUBHBIM, IIOCKOIBKY oO0BenuHseT B cebe
cofepaHue HEeCKOJNbKUX MaTeMaTH4eCKUX MAWCIUIUINH, TakuX Kak anredpa,
TPUTOHOMETPUS, MaTeMaTU4YeCKAM aHauu3, TEOpUsS MHOXECTB, MaTeMaTH4ecKas
noruka u gpyrue. [lo mepe Toro kak oOydaromiyecss OBIaeBarOT BcE Oomee
IIMPOKUM MaT€MaTUYECKUM amllapaToM, Y HUX I0CIeI0BaTENbHO (GOpMUpyeTCsS U
COBEpIIEHCTBYETCS yMEHHE CTPOUTH MATEMATUYECKYyI0 MOJENb pPEeaabHOU
CUTyalliH, MPUMEHATh 3HaHUS, OMyUeHHbIe [IPU U3ydeHUHN y4eOHOTo Kypca, IS
pellleHrsl CaMOCTOSITENHHO COOPMYIHPOBAaHHON MaTeMaTUIeCKO! 3a/jauH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAMYUECKas JTUHUSA «YHHclIa U BBIUUCIEHUS» 3aBepIIacT
dbopMUpOBaHKE HABBIKOB HCITONB30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HaAYaTo Ha YPOBHE OCHOBHOTrO o0Iiero oopasosanus. Ha ypoBHe cpenHero odmiero
obpazoBarust ocoboe BHMMaHHe yrensercs  (OPMHUPOBAHUIO  HABBHIKOB
paITMOHANIBHBIX BBIYMCIEHUHM, BKIIOYAIOIIUX B ceOs MCIOIB30BaHUE Pa3IUMYHBIX
bopM 3amuCH YHCla, YMEHHWE JeNaTh IPUKHUAKY, BBIIOJHSITH MNPUOIHKEHHEIE
BEIUMCIIEHHUS, OIICHWBATh YMCIIOBBIE BBIpAXEHHUS, padoTaTh ¢ MaTeMaTUYECKUMMU
KOHCTaHTaMH. 3HAaKOMBle OOYyHYaloIIUMCS MHOXECTBAa HaTypalbHBIX, IIENbBIX,
pallMOHANBHEIX M JEHUCTBUTENBHBIX YUCEN  JOIOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B  KaXJIoM M3 3TUX MHOXECTB paccMaTpUBarOTCS
CBOWCTBEHHEIE €My cHeumpUUecKrue 3aJadd U OIepaluy: [elIeHHe HaIelo,
OTIEpUPOBaHME OCTaTKaMH Ha MHOXECTBE ILENBIX YHCeN, OocoOBle CBOMCTBA
palMOHANBHBIX ¥ HPPALMOHAIBHBIX YHCEN, apU(MMETUUECKUE OIEepaIliy, a TAKKe
U3BIICYEHUE KOPHS HaTypalbHOM CTEIeHHM Ha MHOXECTBE KOMIUIEKCHBIX dYHCEll.
bnaromapss mocnenoBaTENbHOMY pAacLIMPEHHUI0 Kpyra HCIOIB3YyEeMBIX YHCEl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX IIPUMEHEHHUS AJII PEUICHUs Pa3IMdHBIX 3a7ay
hopMHpyeTCsl IPeACTaBIeHUEe O €IUHCTBE MaTEMaTHKH KaK HayKd U e& PONd B
IIOCTPOCHUU MOJENEH peanbHOTr0 MHpa, LIMPOKO MCIONB3YIOTCS 0000ImIeHne u
KOHKpeTHU3aIusl.

JIluaus «YpaBHEHHS M HEpPaBEHCTBA» peallu3yeTcsl Ha IMPOTSHKEHUHM BCErO
o0y4yeHuss Ha ypOBHE CpEIHEro OOIero o6pa3oBaHWs, IOCKOIBKY B KaXIOM
pasgene IIporpaMMBl NpegyCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3amad. B
pe3ynbTaTe O0ydaroIlMecs OBNAAEBAIOT PA3lUYHBIME METOJaMH DPElIeHHS
pallMOHANBHEIX, HPPalMOHAIBHBIX, IIOKa3aTEeNbHEIX, JIOTApUOMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUM, HEPaBEHCTB W CHUCTEM, a TaKXe 3ajad,
colepXalmx TmapaMeTpel. llomydeHHBIE yMEHHS IIMPOKO WCIIONB3YIOTCS IIPH
MCCIICIOBAHNA (QYHKIHUHA C ITOMOIIBIO IIPOM3BONHOM, MPU PEIICHUM MPUKIATHBIX



3a7ad ¥ 3a/1a49 Ha HaxoXkJeHWe HauOOoNbIINX ¥ HaNMEHBIIUX 3HAUYeHWH (QYHKIIWH.
JlanHas comepikaTenbHas IUHUS BKIIOYAeT B ce0s Takke GOpMHUpPOBaHUE YMEHUM
BBIIONIHATH  pacdéTel 1O  (QopMylaM, IpeoOpa3oBaHMs  palMOHAIBHEIX,
UppalyoHalIbHBIX M TPUTOHOMETPUYECKHX BBIpaXKEHWH, a TakXKe BBIpaXEHUH,
coZlepXallluX CTelleHW MU Jorapu@Mel. brarogaps H3ydeHHIO alrebpandecKoro
MaTepyana IPOMCXOOUT  JallbHelIllee  pa3BUTHE  allTOPUTMHUECKOTO |
abCTpaKTHOrO MEIIUIEHUS OOydarommxcs, GOpMUPYIOTCS HABBEIKKA OeIyKTHBHBIX
paccyxaeHudi, paboTEl C  CHUMBOIBHBIMA  (opMaMu, IpeACTaBICHUSI
3aKOHOMEPHOCTEM U 3aBUCHUMOCTEH B BHUJIE pPaBEHCTB M HepaBeHCTB. Anrebpa
npennaraeT 3(QeKTUBHbIE WHCTPYMEHTHl M peLIeHUS MNPaKTUYECKUX W
€CTeCTBEHHO-HAY4YHBIX 3a/lad, HaIrWIIJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3BIKa HAyKHU.

CopepxarenbHo-MeTonudeckas nUHUAA «DyHKOUM U TIpaduKW» TECHO
neperieTaeTcs ¢ IPYTrUMHU JIMHUASMU y4eOHOro Kypca, IOCKOIBKY B KAaKOM-TO
CMBICIIE 3a0a€T ITOCIeIOBAaTEeIbHOCTE U3yUeHUs MaTepuana. F3ydueHne cTeneHHoOwH,
TI0Ka3aTellbHOM, IorapupMUdecKOd U TPUTOHOMETPUIECKUX QYHKITHH, UX CBOHCTB
U rpadUKOB, UCIIOIb30BaHNe QYHKIMM A pelleHus 3anad U3 APYTuX ydeOHBIX
IIPeIMETOB U pealbHOM JXU3HU TECHO CBS3aHO KaK ¢ MaTeMaTUYECKUM aHalIM30M,
TaK U C pelleHreM ypaBHEHHH U HepaBeHCTB. llpw 3TOM OoIbIlioe BHUMAaHHE
yaenseTcss GOpMUPOBaHUIO YMEHHUS BEIpaXaTh GOpMyIaMH 3aBUCUMOCTH MEXIY
pa3NWYHBIMU BEeNMYMHAMU, MCCHEN0BaTh IIONydeHHBIe (QYHKIIMM, CTPOUTH HX
rpaduky. Martepuan 3TOM cCOIep)KaTeNbHOM TUHUY HalleleH Ha pa3BUTHE YMEHUH
W HABHIKOB, ITO3BOJISIIOINMX BBEIPAXATh 3aBUCUMOCTH MEXIY BENIWYWHAMU B
pa3nmuYHOM (opMme: aHANUTUYECKOH, rpaduyeckoil U cioBecHO#. Ero msydenue
CIIOCOOCTBYET pa3BUTHUIO aNTOPUTMHUYECKOTO MEIIIICHHUS, CIOCOOHOCTH K
000011IeHNI0 ¥ KOHKPETH3AIMH, UCIIOIB30BaHUI0 aHAIOTHH.

CopmepxatenbHass nuHusi «Hadama MaTeMaTHUecKOrO aHal|3a» II03BONSIET
CYIIECTBEHHO pacCILIMPUTh KPyT KaKk MaTeMaTW4eCKHX, TaK W IPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OOYyYaloIIUMCs, TaK KaK y HUX ITOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKy CIOXHEIX (YHKIWM, OIpPeNeNsiTh WX HauOONbIlIHe K HAHMEHBIIHE
3Ha4eHUs, BBIYUCIATH IUTOIIAAX GUryp U OOBEMEI Tell, HAXOOUTH CKOPOCTH H
yCKOpeHUsl IpolieccoB. JlaHHas coiepKaTelbHas JHMHHUS OTKPHIBAET HOBEIE
BO3MOXHOCTH IIOCTPOSHMSI MaTeMaTU4eCKMX MOJeNel peaabHBIX CHUTYaIlWid,
IIO3BOJISIET HAXOOWTh HAWIydlllee pelleHre B NPUKIATHEIX, B TOM YHCIE
COILIMABbHO-3KOHOMUYECKUX, 3a/ladaxX. 3HAKOMCTBO C OCHOBaMM MAaTeMaTHYECKOTO
aHanmu3a crnocoOCTBYyeT pa3BUTUIO aOCTPaKTHOTO, (GOpMAaIbHO-IOIMYECKOTO U
KpPEeaTUBHOTO MBIIIEHUS, (POPMHUPOBAHUIO YMEHUH pacllo3HaBaTh IPOSBIECHUSA
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe U uckyccTBe. OOydaromuecs y3HAIOT O



BBIJAIOIINXCS pPe3ybTaraxX, I[ONyYeHHBIX B XOHE pa3BUTHS MaTeMaTHKUA Kak
HayKH, ¥ 00 UX aBTOpax.

CopepxaTtenbHO-MeToquuecKas TUHUS « MHOXECTBa U JIOTHKa» BKIIIOYAET B
ceOs DIIEMEHTHl TEOpHM MHOXECTB M MAaTeMaTH4YeCKOM JIOTHMKU. TeopeTHKo-
MHOXXECTBEHHBIE NTPEACTaBICHUS IPOHU3BIBAIOT BECH KypC IIKOJIBHOM MaTeMaTHKU
W TpeajaraioT Hauboliee YHUBEPCANBHBIM S3BIK, OOBEIUHSIOMIMN BCe pa3feibl
MaTeMaTUK U e€ TMPUIIOKEHUM, OHM CBS3BIBAIOT pa3HblE MaTeMaTHUYEeCKUe
OUCLMIUIMHBL W MX [PUIIOXKEHUs B eauHoe Ienoe. IlosToMy BaxXHO [aTh
BO3MOXXHOCTE 00ydHarolleMycss IIOHAMATh TEOPETHKO-MHOXXECTBEHHBIA SI3BIK
COBpEMEHHOM MaTeMaTHK{ U MCIIONB30BaTh €ro IJIsl BBIPpaXXE€HUS CBOMX MEICIIEH.
JpyruM BaXKHBIM IIPU3HAKOM MaTeMaTUKHM Kak HayKd ClleAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUN U CIIEHOBAaHHWE OIPeneIEHHBIM
IpaBUjiaM  ITOCTPOEHHUS  JOKa3aTeNbCTB.  JHAKOMCTBO C  BJIEMEHTaMH
MaTeMaTUYeCKON JIOTMKH CIOCOOCTBYeT PpAa3BUTHIO JIOTHYECKOTO MEIIIIEHHS
00y4aroLIUXCsl, TIO3BOJISIET UM CTPOUTH CBOU PACCYXKACHHS Ha OCHOBE JTOTHUECKUX
TIpaBuil, POPMUPYET HABBIKKA KPUTHUECKOTO MBIIIUICHHUS.

B yueGHOM Kypce «Anrebpa M Hadala MaTeMaTHYECKOTO aHallu3a»
IPUCYTCTBYIOT OCHOBHI MAaTeMaTUYECKOTO MOIEIHPOBAHUS, KOTOPHIE IIPHU3BAHEI
crnoco0cTBOBaTh (OPMUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJENeH peabHBIX
CUTyalludd, MCCIENOBaHMS ITUX MOAeNed C IOMOIIBI0 ammapara anreOpel u
MaTeMaTUYeCKOr0 aHaju3a, WHTEpIpeTallul IONy4YeHHBIX pe3yJNbTaToB. Takue
3aZlaHUs BIUIETEHBI B KOXIBIN U3 pa3iesloB IPOrpaMMBl, IIOCKOJIBEKY BECh MaTepHal
yueOHOro Kypca IIMPOKO HCIIONB3YETCS AJIS PELeHUs IMPUKIATHBIX 3agad. [Ipu
PELICHUHM  peaNbHBIX  I[PaKTUYECKHX 3a7ad  oOydarolquecs  pa3sBHBAOT
HaOMIOaTeNbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTpardpoBaThCs,
HCIIONB30BaTh  aHAJOTHIO, 0000IIaTh M KOHKPETU3WPOBAaTH  MPOONiEMY.
JesTenbHOCTE IO (OPMUPOBAaHHIO HAaBBIKOB pELIEHUS] MPUKIAAHBIX 3amad
OpraHu3yeTcs B IMpoIlecce U3yUeHHsI BCEX TeM y4eOHOro Kypca «Anrebpa 1 Havana
MaTEeMaTHYECKOr0 aHaJIh3ay.

Ha wusyueHune yuebHOro kypca «Anrebpa ¥ Hayajla MaTeMATHYECKOTO
aHanu3a» oTBoAUTCA 272 4aca: B 10 xnacce — 136 wacoB (4 daca B Hefenmio), B 11
Kiacce — 136 yacoB (4 yaca B HEJEINO).



COJEPKAHUE OBYUYEHHS
10 KJIACC

Uncna v BHIYUCICHUS

PanuonanbHele uwcna. OOBIKHOBeHHBIE M AeCATHYHBIE ApoOH, IPOIEHTEI,
OeckoHeuHble Iepuonudeckue Apobu. [IpuMmeHeHue apoOell U IPOLEHTOB IS
peleHus IPUKIaTHbIX 3aad U3 Pa3IudHbIX OTpaciiell 3HAaHUN U peabHOMH XKU3HU.

HelicTBuTenbHEle uHcaa. PandoHanmbHBIE U HppalMOHAIBHBIE HHCTIA.
Apudmeruueckue  onepanmuu ¢ OSUCTBUTEIBHBIMH  YUCIaMH. MOIyJb
IeWCTBUTEIBHOrO YKCIa U ero cBoiictBa. [IpubmukEHHBIE BEIYHCICHHUS, ITpaBHIIa
OKpYTJICHUS], TPUKUAKA U OLIEHKa Pe3yJIbTaTa BEIUUCICHUN.

Cremenp ¢ UenblM 1okasaTeneM. bunoMm HeroTona. Vcmone3oBaHue
nonxoasmed (GopMbl 3aITUCH NEHCTBUTEIBHBIX YUCEN JIS PELIeHUs IPAKTUYECKAX
3a11a4 ¥ MPEeJICTABIECHUS NaHHBIX.

ApudpmeTudeckuii KOpeHb HATYpaJIbHOM CTEIEHHU U ero CBOHCTBA.

CreneHp ¢ palUdOHAIBHBIM IIOKasaTeleM U e€ CBOMCTBa, CTENEHb C
IeHCTBUTEIBHBIM I10KA3aTeIIEM.

Jlorapudm uucna. CsoiicTBa morapudma. J[lecsiTUuHBle U HaTypalbHEIE
JTOTapu(MBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC HYHCIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus: 1 HepaBeHCTBA

ToxmecTBa W TOXIECTBEHHBIE IIpeoOpasoBaHusl. YpaBHEHHE, KOpPEHb
ypaBHeHUs. PaBHOCUIBbHBIE ypaBHEHUsS W ypaBHeHHs-cienctBus. HepaseHctso,
pelleHre HepaBeHCTBa.

OCHOBHBIE METOJBI PEIIeHuUs LEeNbIX U IpoOHO-palMOHAIBHEIX YpaBHEHHH U
HEepaBeHCTB. MHOIOYIEHEl OT OXHOM IepeMeHHO#. JlerneHue MHOrodwieHa Ha
MHOro4jieH ¢ ocratrkoM. Teopema be3sy. MHoOrousneHsl ¢  LEJIBIMH
ko3¢ punmnentamu. Teopema Buera.

IIpeobpa3oBaHus YUCIOBEIX BEIPAXKEHUH, COAEPKAIIUX CTEIIEHH U KOPHH.

HppanuonanbHble ypaBHEHHUS. OcHOBHEIE METOJIBI pelIeHus
VppalroOHaIbHBIX ypaBHEHUH.

ITokasatenbHble ypaBHeHHs. OCHOBHBIE METOABI PELIECHUS IT0Ka3aTeTbHBIX
YPaBHEHUH.

IIpeobpazoBanue BEIpaKSHUM, COMEPIKAIIMX JIOTapHUPMEI.

Jlorapumuueckue YPaBHEHHUSI. OcHOBHEIE METOJIBI peleHus
norapu(pMUHIeCcKUX ypaBHEHNUH.
OcHOBHEIE TPUTOHOMETPHUUIECKHE (hopMynEIL. IIpeobpaszoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUHN. Pellienie TpPUroHOMETPUIECKUX YPaBHEHHIA.



Pemrenve cucteM nUHEWHBIX ypaBHeHMM. MaTpulla CUCTEMBI JMHEHHBIX
ypaBHeHU#. Ormnpenenurens MaTPUIBl 2X2, €ro TeOMETPUYECKHM CMBICT WU
CBOMCTBA, BBIYMCIICHUE €0 3HAUEHUs, IPUMEHEHUE ONPEeNeTUuTeNs IS PeLICHUS
CUCTeMBl JIMHEWHBIX ypaBHeHWM. PemieHue npukmagHeIX 3amad € ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHUMN. IccienoBaHrWe IIOCTPOEHHOM MOZENH C
TIOMOIIIBIO MAaTPHIL U OIlpeeTuTeNeH.

IlocTpoeHne MaTeMaTUYECKUX MOJENEed pealbHON CUTYyalldd C IIOMOILKIO
YPaBHEHUN U HEpaBeHCTB. IIpuMeHEHUEe ypaBHEHWU U HEPABEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a1ad W 3aJad U3 Pa3IMYHBIX OOJacTeil HAyKM M peabHOMH
KU3HU.

OyHKUHMH U rpadHKH

@OyHKuMs, cnocobbl 3amaHus (yHKUUU. B3auMHO oGpaTHBIE (GYHKIIWH.
Komnosumus ¢ysknuil. I'paduk dyHKIMu. OneMeHTapHBIE TpPeobpa3oBaHus
rpad®uKoB GOYHKIIMH.

OO6nacTh ompeneneHUs ¥ MHOXECTBO 3HaueHWi GyHKIWU. Hynm byHKIMH.
[TpoMexyTKM 3HaKONOCTOSIHCTBA. YETHBIe U He4E€THRIE QyHKUMHU. [leproauueckre
dyukuu. IIpoMeXyTKM MOHOTOHHOCTH (YHKIMHM. MaKCUMyMBI ¥ MHHHMYMEI
dyukuuu. Hanbonbiee 1 HaMeHbllIee 3HaYeHNS QYHKIIUN Ha IIPOMEKYTKE.

Jluneiinas, kBagpaTuyHas U IPOOHO-NHUHEHHAs OQYHKIUU. DIEMEHTapHOE
UCCIIEIOBaHKUE U ITOCTPOEHHE UX TpaduKOB.

CreneHHas QyHKIMS ¢ HATypaJbHBIM U LIeJBIM IOKa3aTeneM. EE cBolicTBa u
rpapux. CpolicTBa U TrpadUKk KOpHA n-off CTelleHM KaK (yHKIMH 0OGpaTHOM
CTEIIEHHU C HaTypallbHBIM I10Ka3aTeleM.

[Toka3zarenbHas W Jorapudmuueckas (QYHKIWH, WX CBONCTBA M TpadHKH.
Hcnonr3oBanue rpadmkoB GYHKUNH [JIs peLIeHNs ypaBHEHUH.

TpuroHomeTpudeckass OKpPYy>KHOCTb, OIpeleeHHe TPUTOHOMETPUYECKUX
(GYHKIUH YUCIIOBOTO apryMeHTa.

OyHKIMOHATIBHBIE 3aBUCUMOCTH B peabHBIX IIpoleccaX U SBICHUIX.
I'paduky peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAIHU3a

[TocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHus IOCIeNOBATENBHOCTEH. MeTon
MaTeMaTU4ecKon HHIYKIIWH. MoHoTOHHEIE u OTpaHUYECHHBIE
IOoCIeIoBaTeNbHOCTH. VICTOpUsST BO3HHMKHOBEHHS MaTeMAaTHYECKOI'O aHajgmM3a Kak
aHanu3a 0€CKOHEYHO MAaJIbIX.

ApudmeTudeckas U reoMeTpudeckas Iporpeccuu. beckoHeyHo yObIBaroIas
reomeTpudeckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIEM IeOMETPUYECKOM
nporpeccuiu. JINHeNHBIN U 9KCIIOHEHIMAIBHEBIN pocT. Yucio e. DopMyiia CIIOKHBIX
IPOLEHTOB. Mcmonp3oBaHWEe NPOrPEeCcCHH JUIsS  pPEIISHUs peajbHBIX —3a1ad
IPUKIIATHOTO XapakTepa.



HempepriBHBle (yHKUMM M WX CBoHCTBa. Touku pas3pbiBa. ACHUMIITOTEHI
rpadukoB ¢yukmuid. CsolicTBa (yHKUMI HENpepBIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB MJI pEIIeHUs HepaBeHCTB. lIprMeHeHHe CBONCTB HEMpPEpPBIBHBIX
byHKUNH 115 pelieHns 3aad.

[TepBas u BTOpas mpousBogHble PyHKUMU. OpeneneHue, FeOMETPUIECKAN U
du3ndIecKuii CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIIUH.

[Ipow3BojHbIle  dleMeHTapHBIX  (QyHKuMd.  [IpoumsBomHas  CyMMBL,
TIPOM3BEACHHS, HACTHOTO ¥ KOMIIO3ULIMH (hyHKIIHH.

MHo:xecTBa H JIOFHKA

MHOX€eCTBO, OIlepallid HaJ MHOXECTBaMU U HUX CBoMcTBa. Juarpammel
Olinepa—BenHa. [IpuMmeHeHHe TEOPETHMKO-MHOKECTBEHHOTO —almapaTa JJis
ONMCaHUS PEeajbHBIX IIPOLIECCOB U SIBICHHMM, MU pEIIeHUH 3afad U3 JAPYTHUX
y4eOHBIX MMPEIMETOB.

Omnpenenennie, TeopeMa, CBOHMCTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBHUE,
I0Ka3aTeILCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJJACC

Yucsa v BbIYHC/IEHAS

Harypaneubie u nensle gucna. [IpuMeHeHne Mpu3HAKOB ACIUMOCTH LIETBIX
yncen, Haubonpmui oOmuit memutens (manee — HOJ) u HammeHsiee obiee
kpaTHoe (manee — HOK), ocTtaTkoB 10 MOLyIIO, aIlTOpUTMa EBKINA I pEIICHYS
3aa4 B LIEJIBIX YUCTIaX.

Kowmmekcuble uucia. AnreOpawdeckass W TPUTOHOMETpHHUECKas (OPMEI
3allMCH KOMIUIEKCHOTO dHrcjiaa. ApuQMETHUECKHE ONepaldd ¢ KOMIUIEKCHBIMHU
guciaMu. M3o0paxeHne KOMIUIEKCHBIX HHCEN Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyia Myaspa. KopHy n-oli cTeneHu U3 KOMIUIEKCHOrO ducia. IIpuMenenue
KOMILIEKCHBIX YHCET IS pelIeHns QU3NUECKUX U FeOMeTpUIecKHX 3a1ad.

YpaBHeHHs H HEpaBeHCTBA

CucreMa ¥ COBOKYIIHOCTH YpaBHEHMM M HEpPaBEHCTB. PaBHOCHUIIBHBIE
CHCTEMEI U CHCTEMBI-CIIEICTBUS. PaBHOCUIIBHEIE HEPABEHCTRBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHUH C  [IOMOIIBIO
TPUTOHOMETPUUIECKON OKPYXKHOCTH. Pelenne TpUroHOMeTpU4EeCKIX HEPaBEHCTB.

OcCHOBHEIE METOJABI peIleHWs [I0Ka3aTeIbHBIX U  JIOTapu(MUYECKHUX
HEPaBEHCTB.

OcCHOBHEIE METOIEI PEIIEHUS UPPALlMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIIEHHS CHUCTEM M COBOKYIIHOCTEH pallMOHAIBHBIX,
MppaIoOHATBHBIX, II0Ka3aTeIbHbIX U JIOTapU(MUUECKUX YPaBHEHUN.

VpaBHeHUS, HEPABEHCTBA U CUCTEMEI ¢ ITapaMeTpaMH.



[IpuMeHeHWe  ypaBHEHHH, CHCTEM U  HEPaBEHCTB K  peIIeHHUIo
MaTeMaTU4YEeCKUX 3aJad U 3a7ad U3 Pa3IU4HBIX oOjacTedl HAyKW W peajbHOU
KU3HU, UHTEPIIpETAIHs MTOIy4eHHBIX pe3yIbTaTOB.

DyHKUHUH U rpaduKu

I'padux xommosunuu ¢yHKIMHE. 'eoMeTpuueckue o6passl ypaBHEHUU U
HEpaBeHCTB Ha KOOPAWHATHON IIIOCKOCTH.

TpuroHomeTpudeckue QyHKINY, UX CBOMCTBA U IrpadhuKH.

I'padmgeckre MeTonpl pellieHHs ypaBHEHUM U HepaBeHCTB. | paduueckue
METO/IBI PEllIeHUs 33724 C MapaMeTpaMu.

Hcnone3oBanre TrpadUKoB GYHKIWNA [ KCCIENOBAaHMS IIPOIECCOB U
3aBHCHMOCTEH, KOTOpPBIE BO3HUKAIOT IpH pPEIIEHUM 331a4 W3 OPYTHX Y4eOHBIX
[IPEIMETOB U peajbHOM XU3HMU.

Hauyana MmaTemaTH49ecKOro aHajIu3a

[TprmeHeHne TPOU3BOAHOU K HCCIIENOBAHUIO (DYHKIMH HA MOHOTOHHOCTH U
JKCTpeMyMbl. Haxoxpenue  HaubombIiero W  HaWMEHBINETO  3HAYEHHH
HEeNpepbIBHON (DYHKIIMH Ha OTpe3Ke.

[TpuMeHeHUEe TPOU3BOAHOM Ui HaXOXKIAEHWS HAWIY4IIero peEIleHds B
NPUKIIAAHBIX 3ajadax, A OIpeAelieHHs CKOPOCTH M YCKOpPEHHUs IIpollecca,
3a1aHHOTO (HOPMYJIOH WK IrpaduKOM.

[TepooOpa3Hasi, OCHOBHOE CBOHCTBO I1€pBOOOpa3HBIX. I[lepBoOOpa3HbIe
aeMeHTapHbIX QyHKIUH. [IpaBria HaXOXAeHUS IEPBOOOPA3HEIX.

Wuterpan. [NeomeTpuueckuit CMBICIT UHTerpana. Brraucienue
omnpenengHHOro UHTErpaa no gopmyne Hetorona-Jleiibuumna.

[TpuMeHeHue uHTeTpayia AN HAXOXKIEHUS ILIOMAfed IUIOCKuX Guryp u
00BEMOB T€OMETPUIECKUX TETI.

[IpuMepsl pemeHud nuddepeHIUanbHBIX YypaBHeHUH. MareMaTHYecKoe
MOJIeNMpPOBaHNE peaJbHBIX IPOLECCOB C IoMOIIbI0  IuddepeHIInaTbHBIX
YpaBHEHUM.



IUIAHUPYEMBIE PE3VJIbTATBl OCBOEHUS VYEBHOI'O KYPCA
«™AJTEBPA U HAYAJIA MATEMATUYECKOTO  AHAJIM3A»
(VIJIVBJEHHBIA VPOBEHb) HA VPOBHE CPEJHETO OBIIETO
OBPA30BAHMS

JUIHOCTHBIE PE3YJbTATBI

1) rpa:xxnaHCcKOro BOCIUTAHHUA:

cOpMUPOBAHHOCTh I'PaKTAHCKON ITO3UIIMHN O0YUAIOLIETOCS KaK aKTHBHOTO M
OTBETCTBEHHOTO  WJIEHAa  POCCHUHCKOrO  OOINecTBa,  IpeACTaBIeHHE O
MaTeMaTHYeCKMX OCHOBaX ()YyHKIMOHMPOBAHUS Pa3lIM4HBIX CTPYKTYp, SIBICHUH,
npollefyp TpaXAaHCKoro obmecTBa (BBIOOpPHL, ONpPOCEI M APYToe), YMeHHe
B3aUMOJECMCTBOBATE C COLMAIBHBIMU WHCTUTYTaMH B COOTBETCTBHM C MX
GYHKIUSIMY U Ha3HAYEHUEM;

2) NIaTPHOTHYECKOr0 BOCTIUTAHHS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN T'pa)kIaHCKOW MASHTUYHOCTH, YBAKEHUSI K
[IPOLIUIOMY M HAacCTOSIIEMY POCCUMCKOM MaTeMaTHKHU, LIEHHOCTHOE OTHOIIEHUE K
JOCTAKECHUSM POCCUHCKUAX MaTeMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTUXKEHHWH B JpYyruX HayKaX, TEXHOJIOTHUSX, cdepax
3KOHOMUKUY;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HaHUE NYXOBHBIX IIEHHOCTEW POCCUMCKOIO Hapona, cOpMUPOBaHHOCTh
HpPaBCTBEHHOI'O CO3HAHMS, 3THYECKOI'0 IOBEIEHUS, CBSI3aHHOTO C MPaKTUUYECKAM
IIPUMEHEHUEM [JOCTMKEHUM HAyKd M [OESITEIBHOCTBIO YUYEHOTO, OCO3HAHHUE
JIUYHOTO BKJIaJa B IOCTPOEHUE YCTOWIUBOTO OyayIIIEeTO;

4) 3cTeTHYeCKOro BOCIUTAHMS !

3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUAs 3CTETUKY MaTeMaTU4eCKUX
3aKOHOMEpHOCTeH, 00BEKTOB, 3a/1ad, pellleHuH, paccyKIeHUH, BOCIIPUUMIUBOCTD
K MaTeMaTUYeCKUM acleKTaM pa3jIudHbIX BUJIOB UCKYCCTBa;

S) pusnyeckoro BocnuTaHUA:

chOpPMHUPOBAaHHOCTE YMEHMSI IpPUMEHSITh MaTeMaTH4YecKue 3HaHWS B
HUHTepecax 30pOBOTro u Oe3o0macHoro o0pas3a )XM3HH, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3[IOpOBBIO (3I0pOBOE€ IHUTaHUE, cOalaHCHPOBAHHBIM pEXUM 3aHATHUH WU
OT[IbIXa, peryisipHas Quiandeckas aKTUBHOCTH), (U3HUUEeCKOe COBEpLIEHCTBOBAHUE
IIpY 3aHATHUSAX CIIOPTUBHO-O3JOPOBUTEIBHOM IEITENBHOCTBIO;

6) TPpy10BOro BOCIMTAHMS:

TOTOBHOCTh K TpPyZAy, OCO3HAaHME I[EHHOCTH TpYIONIOOus, HuHTepec K
pa3nu4HBIM  cdepaM  OpodecCHOHATBHOM  JEeATEeNBHOCTH, CBSI3aHHBIM C
MaTeMaTUKoM M e€ NpWIOKEeHHSIMU, yMEHHE COBeplIaTh OCO3HAHHBIM BBEIOOD
Oymymedi mnpodeccud ¥ peasn30oBbIBAaTH COOCTBEHHBIE JKU3HEHHBIE IUIAHEI,



FOTOBHOCTP U  CIOCOOHOCTP K  MaTeMaTHyeckoMy  0Opa3oBaHHIO U
CcaMOO0OpPa30BaHUIO HAa MPOTSDKEHUM BCEM JKM3HU, TOTOBHOCTH K AKTHBHOMY
YYacTHUIO B PEUICHUH IIPAKTUYECKUX 3a7ad MaTeMaTUueCKOM HalpaBIeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTh 3KOJOTMYECKONW KYyJbTYphl, IIOHUMAHWE BIIMSHUS
COLIMAIBHO-3KOHOMMUYECKUX IIPOLIECCOB Ha COCTOSIHHUE MPUPOIHOW U COIMaIbHOMN
Cpezsl, OCO3HaHUE IMT0OaIbHOr0 XapakTepa dKOJOIHIeCKUX Mpo0ieM, OpreHTaIus
Ha IpUMEHEHHWE MAaTeMaTHYECKUX 3HAHWM [Is pelleHus 3aj]ad B OOJIacTH
OKPYXalollel cpenbl, IIaHUPOBAaHWE IIOCTYIIKOB M OLIGHKA WX BO3MOXKHBIX
[IOCJeICTBUM JJIs1 OKPYXKarolleil cpeasl;

8) HeHHOCTH Hay4YHOI'0o NO3HAHUS:

chOPMHUPOBAaHHOCTE MMPOBO33PEHUS], COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKu U  OOLISCTBEHHOM  IIPaKTHKHW, IIOHUMAHHUE
MaTeMaTH4eCKO# HayKW KaK cdepbl UelOBEUeCKOM MNesTeNBHOCTH, JTalloB eé
pasBUTHUS M 3HAUMMOCTH [UIsl Pa3BUTUS LUBWIM3AIIUH, OBNIAJICHUE S3BIKOM
MaTeMaTUKd U MaTeMaTH4eCKOM KyJIbTYpoM Kak CpeICcTBOM IIO3HaHUS MUpa,
TOTOBHOCTH OCYIIECTBJISITH INPOEKTHYIO M UCCIENIOBATEIbCKYI0 IeSTEHHOCTh
VWHAVBUIYAJIbHO U B IPYyIIIE.

METAIPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTebHbIEe YHHBepcaJabHbIe YueOHbIe TelicTBUS

ba3zoBble jioruyeckue fefcTBHUSA:

BBISIBJISITh M XapaKTEpU30BaTh CYILIECTBEHHBIE NPHU3HAKW MaTeMaTUYECKUX
O0OBEKTOB, IOHATHY, OTHOWIEHWM MEXAy MOHATUIMH, GOPMYJIUPOBATH
ompeeneHus MOHITUHN, YCTaHABINBATh CyIIeCTBEHHBIM NMpU3HaK KiIaccuUKaIUH,
OCHOBaHUs IJi1 0000IIEeHUs U CPaBHEHUS, KPUTEPUU IIPOBOIMMOTO aHANIN3a,

BOCIpUHUMATh,  (QOpPMyIUpOBaTh U  IpeoOpa3oBEIBATH  CYXKAECHUS:
yTBEpAUTENbHBIE U OTPULIATENbHbIE, EAUHUYHBIE, YaCTHBIE U OOLIHE, YCIOBHbIC;

BBISIBJISITE MaTeMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJEHUSIX U yTBEPXKICHHUAX, MpeasiaraTh KPUTCPUM I
BBISIBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUH;

JenaTh BBIBOJBI C KCIIOIB30BaHUMEM 3aKOHOB JIOTMKM, JEHyKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOYEHUM, YMO3aKIIOUYEHUM 110 aHAJIOTUH;

[IPOBOJIUTH CAMOCTOSITENIBHO JOKAa3aTeIbCTBA MaTEMAaTUUECKUX YTBEPXKICHUM
(IpsiMBIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apIyMEHTAITUIO, ITPUBOIUTH IIPUMEPHI U
KOHTPITPUMEPHI, 000CHOBBIBATH COOCTBEHHEIE CYXKICHUS U BBIBOJIBI,

BEIOMpATh cIoco0 peleHus ydeOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelleHus, BeIOWpaTh Haubojee NOIXONALMHA C  y4ETOM
CaMOCTOSITENIEHO BBIICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBaTesibckie NeHCcTBUSA:

WCIIONIB30BaTh BOMPOCH KAaK HCCIAEAOBATEIbCKUY WMHCTPYMEHT IIO3HAHHUS,
GopMyIupoBaTE  BONPOCH,,  (QUKCUPYIOIIME  MPOTHBOpPEUME,  MPOoOIIeEMy,
YCTaHABIUBATh HMCKOMOE U JaHHOEe, (pOpMUPOBATH TMIIOTE3y, apryMEHTHPOBATH
CBOIO ITO3UINI0, MHEHUE;

IIPOBOAUTH CaMOCTOSITENIFHO CILIAaHUPOBAHHBIA SKCIIEPUMEHT, HUCCIIEI0OBAHUE
II0 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUUECKOTO 00beKTa, IBJICHHUS, [IPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMM, ABJICHUSIMH, IPOLIECCAMHU;

CaMOCTOSITENBHO (QOpMynIUpoBaTh 0OO0OIIEeHNMss U BBIBOABI IO pe3yjIbTaTaM
NpoBeE€HHOIO  HAOMIOJEeHWs, HCCIENOBaHWs, OICHUBATH  JIOCTOBEPHOCTH
IOy 4eHHBIX pe3yIbTaToOB, BEIBOJOB U 0000IIeH I;

IIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IIPOIlecca, a TaKXKe BBIIBUTATh
IIPEATIONIOKEHHS O €TI0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BEIBIIATE NeQUITUTE MHOOPMAIIUY, NAHHEIX, HEOOXOAUMBIX IJIf OTBETA HA
BOIIPOC U JJIs pellleHUs 3a0auu;

BEIOMpaTh MHGOPMAIHIO U3 UCTOYHUKOB PA3TUYHEIX THIIOB, aHAIM3UPOBATH,
CHCTEMaTU3UPOBATh M HWHTEPIPETHPOBAThH HWHMOPMAIIMIO pPAa3IMYHEIX BHUIOB U
dopM ImpencTaBIeHUS;

CTPYKTYpPHUPOBaTh MH(MOPMAIHNIO, NPEACTABIATh €€ B Pa3IMYHBEIX (GopMax,
WLTIOCTPUPOBATh I'paQUIecKy;

OIIEHUBATh HaEXHOCTD UHGbOpMAITUH I10 CaMOCTOSTEIHLHO
COPMYTHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBEpPcaJbHbIE yueOHbIe TeiicTBHS

OO0ienue:

BOCIIPMHUMATH U (OPMYJIUPOBATH CYXKAEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
nensMu oOIeHus, sICHO, TOYHO, IPaMOTHO BEIPa)KaTh CBOKO TOYKY 3PEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, HaBaTh IMOSCHEHHUS II0 XOMy pEINeHMs 3a1auH,
KOMMEHTHPOBATH MTOJTyYEHHBIH pe3ybTaT;

B Xojzie oOCyXAeHUS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCY»KIaeMOii TeMEI,
IpoONieMBl, peliaeMod 3aJadu, BBICKA3bIBATh HIEH, HalleJIEHHbIE Ha IIOMCK
pEIeHNs, COIOCTABIATE CBOU CYXICHHUS C CYXIECHUAMU APYTUX YUACTHHKOB
ouayora, oOHApPYXXHUBAaTh pasziMdMe W CXOJICTBO IO3WIUM, B KOPPEKTHOH (GopMme
bOopMyIMPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

IIPENCTaBIATE PE3YJIbTAThl PEIICHUs 3a7aul, SKCIIEPUMEHTA, UCCIeI0BaHN,
IIPOEKTa, CAMOCTOSTENBHO BHIOMPATh (GOpMaT BBEICTYILIEHHS C Y4ETOM 3a1ad
IIpe3eHTaIlMN U 0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHHBepcajibHbIe yueOHbI€e qeiicTBYS



Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pEUIeHUs 3aJaul, BEIOHPATh CIIOCOO peleHus ¢
y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yuETOM HOBOM MH(OpMALIUH.

CaMoOKOHTPOJIb, YIMOLIMOHAIbHBIH HHTEIIEKT:

BIalleTh  HaBBIKAMM  IIO3HABAaTEIbHOW  pedIeKCMH KaK  OCO3HaHUSA
COBEpIIIAEMBIX NEUCTBUM W MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTAaTOB, BIAIETh
criocobamMy CaMOIIpOBEPKH, CaMOKOHTPOJSL IpoIllecca M pe3ysbTaTa pelleHUs
MaTeMaTUYEeCKOM 3a1auu;

IIPEIBUMIETh TPYAHOCTH, KOTOpblE MOTYT BO3HMKHYTbH IPH pEIeHUN 3a1a4H,
BHOCHUTH KOPPEKTUBEI B JESITeJIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX,
HalICeHHBIX OIIKUOOK, BEISIBIEHHBIX TPYIHOCTEI;

OLIEHMBATh COOTBETCTBHE PE3yNbTaTa IIeJI U YCIOBUSIM, OOBSICHATD IPHYHHEI
JOCTUKECHHSI MM HETOCTUXKEHUS PEe3yJIbTaTOB JESTEIbHOCTH, HAXOIUTh OLUIHOKY,
JlaBaTh OLICHKY IIPHOOPETEHHOMY OIIBITY.

CoBmecTHas JeATeJIbHOCTD:

IIOHMMAaTh W HCIIONB30BaTh IIPEUMYILECTBA KOMaHIHOM U WHAWBUIYaIbHOM
paboTBl mpH peuleHWH Yy4eOHBIX 3ahad, IpUHUMATh LeJIb COBMECTHOH
JeSTeNbHOCTH, IIJIAHUPOBATh OPraHMU3AIMI0O COBMECTHOU paboTHl, pacrpenensTh
BUABl paboT, IOTOBapuBAThHCS, OOCYXXIATh IIPOIECC M pe3yabTaT paboThl,
000011aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B IPYIIOBBIX (popMax paboThl (0OcyxaeHus, oOMeH MHEHUH,
«MO3TOBBIE INTYpPMBD» U HHBIE), BBIIONHATH CBOIO HYacTh paboOTBl M
KOOPAWHUAPOBATh CBOM [EHUCTBUS C JAPYTMMH WICHaMH KOMAaHIBI, OLEHHBATh
KayecTBO CBOErO BKJIana B OOMIMIMH IIPOAYKT IO KPUTEPUIM, CHOPMYITHPOBAHHEIM
y4acTHUKaMHU B3aWMOJEHCTBRHUS.

INIPEIJMETHBIE PE3YJbTATbBI

K kxoHumy o6yuenus B 10 kjacce oOydarommiics MONYYUT CIeRyIOMIHE
IIpeIMEeTHEIE Pe3yJIbTaThl MO OTAEIBHBIM TeMaM paboueii mporpaMMmbl yueOHOTO
Kypca «AnreOpa u Hayaza MaTeMaTH4eCKOTO aHallh3a»:

Yucja 4 BbIYUCJICHHS:

CBOOOJHO OIEpHpPOBATH IIOHATHSAMHU: palMOHANbHOE YHWCIIO0, OGecKoHewHas
nepuogudeckass OpoOb, IIPOLIEHTH, WppalUoOHAlIbHOE YHCIO, MHOXEeCcTBa
palMOHANIBHEIX U IeUCTBUTENBHBIX YACET, MOIYJb NEHCTBUTEIEHOTO YHUCIIa;

MPUMEHSATh ApoOM W TMPOIEHTHl MJs pelleHus NPUKIIaTHBIX 3amad U3
pa3IUYHBIX OTpacied 3HaHUHN U peajlbHOU JKU3HY;

IIPUMEHATH PUOIKEHHEIE BEIYUCIICHHUS], IIpaBUila OKpYTJIeHUs], IPUKUALKY U
OIICHKY pe3yJbTaTa BEIYUCICHW;



cBOOOZHO OIlepUpOBaTh IOHATHEM: CTEeIeHb C LENBIM IIOKa3aTesIeM,
MCIIOIB30BAaTh [IOAXOAAIIYIO (POPMY 3allUCH NEHCTBUTENBHBIX YHACEN IS PELICHUS
IIPAKTUYECKUX 34134 U [IPEACTaBICHUS JaHHBIX;

CBOOOZHO OIEpHUPOBATH IOHITHUEM: apU(MMETHUECKUil KOpeHb HaTypalbHOM
CTEIIEHU;

cBOOOIHO OIEPUPOBATH TOHATHEM: CTEIIEHD C PAIMOHAIILHBIM [TOKA3aTENIEM;

CBOOOAHO OIEpUPOBATh IOHATUSIMU: JIOTApUDM UHCHA, AECATUYHBIE WU
HaTypaJlbHbIE JIOTapu(hMBI;

cBOOOZHO OIEpPHPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHTEHC
YHCJIOBOT'O apTyMEHTA;

ONepHpOBaTh IMOHATHAMHU: apKCHHYC, apKKOCHHYC U apKTaHTeHC YHCIOBOTO
apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEPHPOBATH IOHSATHSIMU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPaBHEHUS U YPaBHEHUA-CIIEICTBYSL, PABHOCUIIFHBIE HEPABEHCTRA,;

IPUMEHATE pa3Iu4Hble METOABl pEIIEHUs palUOHAIBHBIX H IpOOHO-
panvoOHaNIbHBIX YpPaBHEHUM, I[IPUMEHSTH METOJ UWHTEPBAJIOB IS pelICHUS
HEPAaBEHCTB;

CBOOOJTHO OIEpUPOBATH IMOHATUSMU: MHOTOWIEH OT OIHOH IIepeMEeHHO,
MHOTOWIEH C LEeIbIMU KO3(QOUIMEeHTaMHd, KOPHM MHOTOUYIeHa, IPUMEHITh
JlelleHe MHOTO4YJIeHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u TeopeMy Buerta
JUIS pellesns 3a1ay;

CBOOOZHO ONEpHUPOBATh MOHATUSMM: CHUCTEMa JUHEWHBIX YpaBHEHUH,
MaTpHulla, ONPENEIUTENs MATpPULBl 2 X 2 U €ero TeOMETPUUECKUH CMBICI,
HCIIONIb30BAaTh CBOMCTBA OIpEeAesIUTeNsl 2 X 2 1y BBIYUCIIEHUS €ro 3HaYeHHS,
IIPUMEHATE OIpPENeNIUTENN I pEIIeHUss CUCTEMBl JIMHEUHBIX YpaBHEHUM,
MOZIETIAPOBATh peallbHbIE CUTyallul C IIOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHUH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJENU C IIOMOIINBI0 MAaTpUll U OIpeeiuTeNeH,
VHTEPIIPETUPOBATH ITOIyYEHHEIN PE3yIbTaT;

HCTIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSIMU IS MpeoOpasoBaHUsS
BEIPAXXCHUI;

BBITIOJTHATH IIpeoOpa3zoBaHUs YUCIOBBIX BBIpaXKEHUU, COMEPKAIIUX CTEIIeHH C
pPaLOHAIBHBIM [T0KA3aTENEM;

HCIIOB30BaTh CBOMCTBa norapuhMoB LIS peoOpa3OBaHUs
JOTapU(PMUYECKUX BBIpAXKEHUH;

CBOOOJTHO OINEpPHUPOBATH IMOHATUSIMU: HPPALMOHAIBHEIE, MTOKa3aTeNbHEIE H
JorapupMUUecKiie ypaBHEHUS, HAaXOOUTh UX pelIeHNs ¢ TIOMOIIBI0 PaBHOCHIIEHBIX
[IEPEXO0B UIIA OCYILECTBIISIA IPOBEPKY KOPHEIA;



IIpUMEHSTh OCHOBHBIE TPUTOHOMETpUdecKue (GopMyIIsl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKESHMUIA;

CBOOOIHO OIEpUPOBATH IIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
IPUMEHSTh HeoOXonumble (OPMYJNBl IS pemIeHWsT OCHOBHEIX  THIIOB
TPUTOHOMETPUUECKIX YpaBHEHUH;

MOJENTUPOBaTh peallbHBIe CHUTyalll Ha s3BIKe anreOphbl, COCTaBISTH
BBIPKECHUSI, YpPaBHEHHUs, HEpPaBEHCTBA II0 YCJIOBHIO 3aJadyd, MCCIen0BaTh
TTOCTPOEHHEIE MOJIENH C UCIIOJIB30BAHUEM allrapaTa aareOpsl.

@yHKUHY ¥ rpaduKu:

cBOOOIHO ONEpUpPOBATh MOHATUAMU: GYHKIUS, CIIOCOOEI 3aMaHust (YHKIIUH,
B3aUMHO oOpaTHBle GYHKIUM, Kommo3uuus (QyHKUMEA, rpaduk GyHKIHMY,
BEITIOJNIHSATH dJIEMEHTapHBIE Tpeobpa3oBanms TpadhruKoB GYyHKIIHH;

CBOOOJHO ONEpHUPOBATH IOHATUSIMU: OOJNACTH OIpPENENeHUS W MHOXKECTBO
3Ha4YeHWM QyHKIUN, Hynu QyHKINUH, IPOMEXYTKH 3HAKOIIOCTOSHCTRA;

cBOOOIHO OIEpUpPOBATh IIOHATHUAMHU: UYETHEIE W HEYETHBIE (QYHKIWH,
neproarueckre QYHKINH, IPOMEXYTKH MOHOTOHHOCTH (QYHKIUH, MAKCUMYMEI U
MUHUMYMEl (QYHKUIWMW, Haubojbllee W HaUMeHbIIee 3HAYeHWe GYHKIUH Ha
IIPOMEXYTKE;

cBOOOIHO OIIEPUPOBATH MMOHATUSIMHU: CTETICHHAs (PYHKLIHS ¢ HATYpAIbHBEIM M
LeJBIM- TIoKa3atesieM, TpaduK CTENEeHHOW (YHKIWW C HATYpPalbHBIM M IIEJBIM
moKasarejieM, TpaduK KOpPHS N-Oo¥ CTENeHH Kak QYHKIMH OOpaTHOH CTEleHu C
HaTypaJIbHEIM II0Ka3aTeNeM;

OIepUpPOBATh IOHATUSMH: JIMHEWHAs, KBaIpaTWdHas W ApOOHO-THHEWHas
GbyHKIIH, BEITIONTHATE JIEMEHTAPHOE MCCIEA0BaHNE U IIOCTPOEHUE UX TPAPHKOB;

cBOOOIHO OIEepUPOBaTH IOHATUSMHU: IIOKa3aTeNlbHAs W JoTapu(MHUUecKas
byHKIIMM, WX CcBOMCTBa M TpadUKU, UCIOIL30BAaTh MX TPaQUKH OIS PEHICHHS
ypaBHEHUH;

cBOOOZHO OIEPUPOBATH IOHATHSAMH: TPUTOHOMETPHYECKas OKPYXHOCTD,
OTIpeJIeNIEHNe TPUTOHOMETPUYECKUX (QYHKLNM YUCIOBOTO apTyMEHTa;

HCIIONB30BaTh Tpabuku QYHKUMM [  HCCIIEOBAHHS IIPOIECCOB U
3aBUCUMOCTeH IpH pelIeHWH 3a/ay U3 APYTUX YUeOHBIX IPeIMETOB U PealbHOMH
JKU3HU, BEIpaXXaTh (OpMYyJIaMHU 3aBUCUMOCTH MEXIY BEIHUYNHAMY;

HavaJjia MaTeMaTH4€eCKOTO aHAIU3A:

cBOOOIHO OINEPUPOBATH IMOHATHSIMU: apupMETHUECKas W TeOMEeTpHUECKas
mporpeccusi, 0eCKOHEUHO YOBIBAOIIasi TEOMETPUYECKAS IIPOTPECCHs], TUHENHEINA 1
9KCIIOHEHIMAIBHEIA POCT, GOPMYJIa CIOXHBIX IPOLIEHTOB, UMETh NPEICTaBICHIE
O KOHCTaHTE;

UCIIONIB30BaTh IIPOTPECCUM IJisl PElIeHMs] pPeabHBEIX 3a]ad IIPHUKIaIHOTO
xapakTepa;



cBOOOIHO OIepUpOBaTh MOHATUSIMU: IIOCIENOBATEIBHOCTD, CIIOCOORI 3a1aHUS
MOCIIEOBATENHHOCTEH, MOHOTOHHBIE U OTrpaHUYEHHEIE ITOCIIEI0BATENLHOCTH,
MIOHUMATh OCHOBBI 3apOKIEHUS MaTeMaTHMUecKoro aHajgu3a Kak aHaju3a
OECKOHEUHO MabIX;

cBOOOIHO OIEpUpOBaTh IOHATHUSAMH: HeIpephIBHbIE GYHKLIWH, TOYKU
pa3pbiBa rpadrka QyHKIIMH, aCUMIITOTEI rpaduka QyHKIIUY,

cBOOOZHO ONIepHUpOBaTh IMOHATHEM: (QYHKLWS, HEIpephIBHAs Ha OTPE3Ke,
IIPUMEHSTH CBOUCTBA HETPEPBIBHBIX QYHKIIUH JUIS pELIeHHS 3a1ay;

cBOOOITHO ONEpPUPOBATH IOHATHUSMHU: TIIepBasi ¥ BTOpas IIPOH3BOIHEIE
dyHKIMH, KacaTelbHas K TpadUKy QyHKIHY,

BBEIYHMCIIATE IIPOM3BOJHEIE CYMMEI, IIPOU3BEICHHUS, YaCTHOIO M KOMIIO3HIIMH
IBYX GYHKIUH, 3HATh IIPOU3BOJHBIE dJIeMEHTAPHBIX QYHKIIHH;

WCIIONIB30BAaTh T'E€OMETPUYECKUN U (U3UYECKHH CMBICT MPOU3BOOHON IS
pelreHus 3a1ad.

MHoskecTBAa U JIOTHKA:

cBOOOOHO  ONIepHpOoBaTh MOHATHSMH: MHOXECTBO, OIE€palld  Hax
MHO’KECTBaMU;

HCITI0JI30BATh TEOPETUKO-MHOXKECTBEHHBIH aIapaT AJIs OITUCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJIICHUM, MPU PElIeHUH 3a/iay U3 IPYTuX YueOHBIX IPeIMETOB,;

cBOOOOHO OIepHUpOBaTh MOHATUSIMH: OIpeelleHne, TeopeMa, ypaBHEHHe-
CJIeJICTBUE, CBOMCTBO MaTeMaTH4ecKOoro 00beKTa, J0oKa3aTelbCTBO, pABHOCHIILHEIE
ypaBHEHHUS U HEpaBEHCTBA.

K kxoniy ofydenus B 11 kJacce oOydaloIIUHCS TOIYYUT CIEAyIOLIue
IpeIMEeTHBIE Pe3yJIbTaThl 10 OTHENBHBIM TeMaM paboueil mporpaMmsl y4eGHOTO
Kypca «Anrebpa 1 Hayajga MaTeMaTHIECKOT'O aHAIU3a»:

Ymncsia 1 BBIYHC/IEHHASA:

cBOOOZHO OIepHpoBaTh MOHATUAMM: HaTypallbHOe U Ielloe  YHCO,
MHO)XECTBA HaTypaJIbHBIX W IIEJIBIX YHCEJI, MUCIIOIH30BaTh MPU3HAKU NEIMMOCTU
nensix yuces, HOJ[ u HOK HaTypanbHBIX 4ucen OIS pelleHus 3anad, IpUMeHSTh
anroput™ EBkinpa;

CBOOOJHO OIepHpOBaTh IOHSITHEM OCTaTKa [0 MOMYJIO, 3aIlUCHIBATH
HaTypaJlbHble YHCia B pa3IUdIHbBIX [TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS,

cBOOOIHO OMEepUpOBaTh IMOHITUSIMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILIEKCHBIX YHUCeN, IPeNCTaBIsITh KOMIUIEKCHBIE YHCcla B alnrebpandeckod u
TPUTOHOMeTpUUeckod (opMe, BBIMONHATH apupMETHYECKUE ONepaldid C HUMHU U
n300paxaTh Ha KOOPAWHATHOU IIJIOCKOCTH.

YpaBHeHUS U HepaBeHCTBa:



cBOOOMHO OIEpUpPOBaTH MOHATUAMU: HUpPpalMOHAIBLHBIE, ITOKA3aTEeJIbHBIE U
norapubMUYecKre HEpPaBEHCTBA, HAXOAUTh MX pEIIeHWs C  IIOMOIIBIO
PaBHOCHJIBHBIX IIEPEXOAO0B;

OCYIIECTBIIATH OTOOp KOpHEH TIpH pEIEeHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

cBOOOJHO OIEepUpOBaTh IIOHITHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO,
IIPUMEHSATh HeoOXomuMble  (GOPMyNbl AJII pPEHIeHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJHO ONEpHPOBATH MOHITUSIMH: CUCTEMa U COBOKYIIHOCTEH YpaBHEHUHN U
HEpaBEHCTB, PABHOCUJIbHBIE CACTEMBI U CHCTEMBI-CIIEICTBUS, HaXOAUTh PEIIEHUST
CUCTEMBI U COBOKYIIHOCTEH palliOHANIBHBIX, HPPALMOHANBHEIX, IIOKa3aTENIbHbIX H
Jorapr(PMUYECKIX YPAaBHEHUN U HEPABEHCTB;

pemars palOHANIBHBIE, VppaLAOHaJbHEIE, IoKa3aTeIbHBbIE,
jJorapubMuUeckue M TPUTOHOMETPUYECKME YpaBHEHHS M  HEpPaBEHCTBA,
CoZiepKaIllve MOLYJIA U [1apaMeTpPBl;

IPUMEHSITh TpadudecKrie METOIBI U1 pElleHUs YpaBHEHUN 1 HEpaBeHCTB, a
TAKXKe 3a/1a4 C IapaMeTpamy;

MOJIEIMPOBATh peabHbIE CUTyalldd Ha S3BIKE anrebpbl, COCTaBIATH
BHIDQKEHHS, yYpPaBHEHMS, HEPAaBEHCTBA M WX CHCTEMBI IIO  YCIOBHIO 3aJaudy,
HCCJIeIOBAaTh IIOCTPOEHHBIE MOIENM C UCIIOJNIB30BAaHMEM ammapara aireOpsl,
MHTEPIPEeTUPOBATh MTOJIYyYEHHBIN pe3yJIbTar.

OyHKUHH U IpapUKH:

CTpOUTH TpaUKW KOMIIO3ULIWAX (QYHKIMM C IOMOIIBIO O3JIEMEHTAPHOI'O
HCCIICIOBAaHMS U CBOHCTB KOMITO3UIINH IBYX (QDyHKIINMN;

CTPOUTH TEOMETpUUECKHE oO0pa3bl yYpaBHEHMH U  HEpPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJHO OIEpUpOBaTh IOHATHUSMU: TpadUKd TPUTOHOMETPUUECKUX
bynsxImi;

IMIPUMEHSATh (QYHKIMU 7 MOJEIMPOBAaHUS M MCCIENOBAHUSA peaTbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOI0 aHAJIN3A:

WCIIOJIb30BaTh MIPOU3BOAHYIO I UcclaeAoBaHMs (PYHKIIMH Ha MOHOTOHHOCTb
Y 9KCTPEMYMBI;

HaXOJWUTh HanOOJIbLlIee U HaVMEHbIIee 3HaYeHNs (YyHKIUY HENPEepPhIBHON Ha
OTpE3KE;

WCTIONIE30BaTh MPOM3BOAHYIO [JI HaXOXICHMS HAWIY4IIEero pEeIICHUs B
IPUKJIaOHBIX, B TOM 4YHUCJIEe COLUAIBHO-DKOHOMUYECKMX, 3aJadax, il
OIIPENENEeHNs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTO (OpMYyJIONH WM
rpaduKoMm;



CBOOOZHO OIEpHpOBaTh MOHATHAMU: IepBooOpasHas, OmpeaenEHHbIM
UHTErpall, HaXOQUTh IEepBOOOPa3HBIE JIEMEHTApHBIX (YHKIMM ¥ BBHIYUCIATH
uHTerpai o gopmyne Hetorona-Jleitbuua;

HaXOIWTh IUIOIIAAU INIOCKUX QUTYp ¥ 0OBEMEI TEJ C IIOMOIIBIO HHTErpaa,

UMETh IIpelCcTaBlIeHHEe O MaTeMaTHYeCKOM MOJEIUPOBAHWU Ha IIpuUMepe
cocTaBieHUs nuddepeHInaIpHBIX YpaBHeHMUIH,

pelaTs NPUKIagHBIE 3a[a4d, B TOM YHCIE COIMAIBHO-3KOHOMHYECKOTO H
(bu3nYecKoro xapakrepa, CpeICTBAMU MaTeMaTHUECKOrO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo 9acoB
Ne HanmeHoBaHMe pa3/iesioB H TEM JylekTpoHHbIE (U (PPOBDBIE)
KonTpoasHsbie
n/o NP OrpamMMbI Bcero o0pa3oBaTeJibHbIE pecypchl
paboThI
MHo0XecTBO IeHiCTBUTENBHBIX YACEIL.
Msuorounessl. PanronansHele ypaBHEHAS U
1 . 24 1 poaLI
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
ypaBHEHUN
5 Oyukiyn ¥ rpadpuku. Crenennas GyHKIEA C 12 ) pom
I[eJIBIM TTOKa3aTeeM
3 ApupMeTrueckuii KOpeHb N-0i CTEIeHH. 15 1 pom
HppannonanbHble ypaBHEHUS
4 IToxazarenpHas ¢pyHKIwms. [TokazaTrenpHble 10 1 pom
ypaBHEHUs
5 Jlorapudmrrgeckast GpyHKIHSL. 18 1 pomI
Jlorapudmudeckue ypaBHEHHs
6 TpuronomeTpuyeckue BoIpakeHus! 1 7 1 pom
YPaBHEHHUS
IlocnenoBaTeNnbHOCTH U IPOTPECCHHU 10 1 pam
Henpepsieabie dynkuun. [Iponspoanas 20 1 pam
HenpepeiBabie dyHKuuy. [Iponssoanas 20 1 poaL
10 HOBTOPCHI/IC, oboOImenne, cucTeMaTH3alys 5 ) pom
3HAHUH
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 156 11




11 KJACC

KomauecTBo yacos DNIEKTPOHHbIE
Ne HaumenoBanue pa3iejioB M TeM (mudposbie)
Konrpoasusie | IlpakTnyeckue
n/n porpaMmal Bcero o0pa3zoBaTebHbIE
padoTsI padoThI
pecypchl
1 I/IccneILOBaHI:Ie (GYHKIMIH ¢ TTOMOIIBIO » | ) pom
IIPOU3BOTHOR
2 IleprooOpa3Hast ¥ HHTErpa 12 1 1 paII
I U 7.
3 paduKU TPUTOHOMETPHYESCKIX (PYHKITHI 14 1 1 -
TpuroHoMeTprYeCcKIe HEPABEHCTBA
4 WppanmoHanbHble, TOKa3aTeNbHbIE U 4 | ) -
JorapupMuUecKue HepaBeHCTBA
5 KommnekcHble ancna 10 1 1 po1II
6 HatypansHsie 1 11e7161e YnCIa 10 1 0 po1I
CucTeMBI pallOHANBHBIX, HPPAITMOHATBHBIX
7 IIOKA3aTENbHbIX U JOrapH(pMUYSCKUX 12 1 1 po1I
YpaBHEHUA
8 3ajaun ¢ mapaMeTpamMu 16 1 2 pamI
9 HOBTOPCHI/IC, 0000I1IeHNe, CHCTEMaTH3 ALK 16 5 3 pom
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10 13




IIOYPOYHOE INIJIAHNPOBAHHUE
10 KJJACC

Ne /i

Tema ypoka

KonxmgecTrBo yacos

Beero

KonTpoasHsbie patoThI

[[MHOXecTBO, onepanuy HaJ MHOKECTBaMU U UX

1 . 1 0
CBOMCTBa

2 Huarpammer Ditnepa-Benna 1 0

3 IIpumeHeHue TEOPETUKO-MHOXKECTBEHHOTO 1 0
anmnaparta JUIs peleHus 3a1a4
Pannonansapie gucna. OOpIKHOBEHHEIC U

4 JeCSITUUHBIE IpoOU, IPOIIEHTHI, OECKOHEYHBIE 1 0
nepuoauyuecKue apoou
Panmmonaneupie uricia. OOBIKHOBEHHEIE U

5 JeCcSITUYUHBIE IpoOH, IPOIIEHTHI, OECKOHEYHBIE 1 0
IeproNYecKe Tpodu

6 [Tpumenenue npoOeit 1 IPOIEHTOB [ PEIICHUS 1 0
IPUKIaTHBIX 3a/1a4

7 ITpumenenue npoOeit 1 MPOIEHTOB U PEILICHHS 1 0
IPHUKJIATHBIX 3a/1a49

g Je#icTBuTenpHBIC YKca. PannoHamsHEIE U 1 0
HppalliOHAITBHEIE YUCIIa

9 Apudmerryeckue onepauy ¢ 1eHCTBUTEIbHBIMU ] 0
YU CIIaMH

10 Moy TefiCTBUTETHHOTO YHCIIa ¥ €T0 CBOMCTBA 1 0
[IpubnrxErHbIe BBIYUCICHUA, IIpaBIa

11 OKpPYTJIEHU S, IPUKUJIKA U OLl€HKA pe3ysbTaTa 1 0

BEIUHCIIEHIH




12

OCHOBHBIE METO/IBI PEIICHHMS HEIBIX U APOOHO-
palMOHATBHAIX YPaBHEHHH 1 HEPABEHCTB

13

OCHOBHBIE METOJIBI PEIIEHHUS IENBIX U IPOOHO-
palMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB

14

OCHOBHEIE METOABI PECINCHUA ICIIBIX U I[pO6HO-
panruoOHAIIBHBIX ypaBHCHI/Iﬁ 1 HEPABCHCTB

15

MBHBoro4ieHs! 0T OJHOHI TIepeMeHHOM. Jlenenne
MHOTOWICHA Ha MHOTOWIEH C OCTaTkoM. Teopema
besy

16

MHorou4seHs! ¢ ek K03 duieHTamu.
Teopema Buera

17

Pemenue cucreM TMHEHHBIX Y paBHEHH

18

Pemenne cucreM THHEHHBIX ypaBHEHHH

19

Marpuiia cucTeMbl TUHEHHEBIX YpaBHEHUI.
OnpenenuTeNb MAaTPUIBI 2X2, €r0 TeOMETPHICSCKII
CMBICII ¥ CBOMCTBA; BEIYUCIICHHUE €T0 3HAYCHUS

20

OnpenenuTesb MaTpULBL 2X2, €T0 TEOMETPAYCCKHUM
CMBICII ¥ CBOMCTBA; BEIYMCIICHHE €r0 3HAYCHU S

21

Ilpumenenue onpeneuTesns st peHIeHIs CUCTEMBI
JIMHEWHBIX YpaBHEHU I

22

Pemenue nprukiiaiHbIX 3a/1a49 € IOMOIIBIO CHCTEMBI
JIMHEHHBIX YpaBHEHU N

23

Pemenune npukiiaggeIx 3a4a4d ¢ TOMOIIBIO CHCTEMBI
JIMHEHHBIX YpaBHEHUH

24

KonTtposbHas paboTa: "PannoHanpHble ypaBHEHUS

Al

¥ HepaBeHCTBA. CUCTEMEBI IMHEHHBIX YpaBHEHUH

25

OyHkIMs, criocoOb! 3ananus QyHKIMY. B3anmMuo
obparuble pynkunn. Kommosuius QyHKImmit




26

I'paduk pynxmwmm. InemeHTapHBIE IpeoOpa3soBaHms
rpaduKoB QyHKITAH

27

O6nacTh onpenereHus 1 MHOXECTBO 3HAYEHUH
¢yuxnuu. Hymn ¢yukmun. [TpomexyTku 3HaKk
MIOCTOSHCTBA

28

Yérnrie U HeuéTHbIe pyHKIMU. [leproanueckue
¢bynxun. [TpoMeXXyTKH MOHOTOHHOCTH GYHKIMA

29

MakcumyMbI 1 MUHEMYMEI (yHKun. Hau6ombinee
U HaUMEHbIIee 3HaYeHNe (PyHKITMH Ha IPOMEXKY TKE

30

Jluneiinas, xBagpaTudHas U IpoOHO-THHEHAs
byHKIIIN

31

O1eMeHTapHOE UCCIeIOBAHUE U TIOCTPOSHHE
rpaduKoB 3THX QyHKIHI

32

DreMeHTapHOE HCCIeIOBaHNUE U [IOCTPOSHHE
rpaguKoB 9TUX QyHKITHI

33

Crenens ¢ nensM nokasareneM. buaoM Herotona

34

CrtemeHs ¢ IEIBIM IIOKA3aTCIIEM. bunom Herorosa

35

Crenennast QpyHKIHS ¢ HATypaIbHBIM U [IEJIBIM
nokasareneM. EE cBoiicTBa u rpaduk

36

KontpombHas pabota: "Crenennas ¢pynknus. EE
cBoiicTBa 1 rpaduk”

37

ApudmeTrdeckuii KOpeHb HaTypanbHOHN CTENCHU U
€ro cBoiicTea

38

ApudmeTrdeckuii KOpeHs HATYPATBHOHN CTEIICHH U
€ro cBoiicTea

39

[TpeobpazoBaHus YUCIOBEIX BEIPAKESHHUI,
COJIepXalluX CTeIeHU U KOPHU

40

[TpeobpazoBaHusI YMCIOBBIX BEIPAXKEHUH,




coacpxKamux CTCIICHU U KOPHU

IIpeobpazoBaHuUs YUCITOBBIX BRIPAXXEHUH,

H COJICp’KalllUX CTEeIIeHU U KOPHU !

4 HpparnmoHansHble ypaBHEHHUSL. Ocnomime METO/IbI )
pelIeHus HppalliOHATIBHBIX yPaBHEHUH

43 HpparnumoHansHble ypaBHEHUS. OCHOBI-{BIG METO/IbI 1
peUIeHUs HPPAIlUOHATIBHBIX ypaBHEHUH

44 Hppauuonansusle ypapHeHUsL. OCHOBHBIE METO/IbI 1
pEHICHUS. HpPallMOHATBHBIX YPABHEHUH

45 PaBHOCHIJIBHBIE TEPEXO/bI B Ijemerm 1
HppalMOHANBHBIX YpaBHEHUI

46 PaBHOCHUNIBHBIE TTEPEXOB] B pEIIEHUH 1
UppaIMoOHAIBHBIX YpaBHEHUH

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUH 1
UppallMOHATBHBIX YPAaBHEHUI

43 PapHOCHUIIbHBIE TTEPEXOBI B pEIICHUH 1
UppaIMOHATBHBIX YPaBHEHUH
CpoiicTBa ¥ rpaduk KOpHS I-OH CTETIEHU KaK

49 ¢byHKIIMM 00paTHOH CTEIIEHHU ¢ HATYy pabHBIM 1
IoKasarejieM
CroiicTBa U rpaduK KOpHS N-0¥ CTEIICHH KaK

50 ¢GyHKIIMY 06paTHON CTEIICHU C HATYPATHHBIM 1
HoKazareyeM

51 KonTponpHas pabota: "CpoiicTBa 1 rpa¢puk KOpHS 1
n-oii crenenu. MppanuonanbHble ypaBHEeHUS"

57 CreneHs ¢ pallMOHANBLHBIM ITOKa3aTelIeM U e ]
CBOiicTBa

53 CreneHs ¢ palliOHATIBHBIM ITIOKa3aTesIeM U €& 1




CBOMCTBA

Crernens ¢ pamuOHAJIIBHBIM IIOKA3aTeJIEM K eé

54 . 1 0
CBOMCTBa

55 IloxazarenpHas QyHKIHS, €€ CBOMCTBA U rpaduK 1 0

56 Hcnone3oBanue rpaduka QyHKIINA IS pEIIEHIsS 1 0
YpaBHEHUH

57 HWcnons3oBanne rpadpuka QyHKIMH 1)1 pEUICHUS 1 0
ypaBHEHHUHI
IloxazarenbHble ypaBHeHUS. OCHOBHBIE METO/IBI

58 Y 1 0
pelleHus IoKa3aTeIbHbIX YPaBHEHHH

59 IlokazarensHble ypaBHeHUS. OCHOBHBIE METOBI 1 0
pellieHns II0Ka3aTeIbHBIX YPaBHEHHH
IloxazatenbHble ypaBHeHNUs. OCHOBHBIE METOMBI

60 Y 1 0
pelleHuns IoKa3aTeIbHBIX YPaBHEHUH
Konrponruas patorta: "lloxazarenpHas GyHKIHL.

61 Y 1 1
IloxazaTenbHEIE ypaBHEHHS "

62 Jlorapudm uncna. CpoiictBa torapupma 1 0

63 Jlorapu¢m uncna. CpoiicTea norapudma 1 0

p

64 Jlorapudm umcna. Cpoiictea norapudma 1 0

65 JlecsTHUHBIE ¥ HATypalbHBIE JTOTapH MBI 1 0

66 JlecaTnunble U HaTypaabHbIe JOTapu(MBbI 1 0

67 IIpeoGpazoBanue BeIpaXKeHU, CoaepKanmx 1 0
sorapugmal

68 IIpeoGpazoBaHue BeIpakeHui, CoaepKanmx 1 0
sorapugmal

69 IIpeoGpazoBanue BhIpaxkeHUi, CoaepKamx 1 0

norapuMbI




70

Jlorapudmmueckast yHK1Ms, €€ cBOICTBa U rpaduk

71

Jlorapudmuyeckas GyHknus, e€ cBoiicTBa U rpadhuk

72

Hcnonp3oBanue rpaduka QyHKIMA 15 peTieHus
ypaBHEHUH

73

Hcnonp3oBanue rpaduka GyHKImg 115 perieHus
YpaBHEHHH

74

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJIBI
penreHus JorapuPMUUECKAX YPaBHEHHH

75

Jlorapudmuyeckue ypaBHeHus1. OCHOBHEIE METO/IBI
peleHus JorapupMuyIeckux ypaBHEHHH

76

Jlorapudmuueckue ypapaenus. OCHOBHBIC METO/IBI
penieHus JorapupMUIeCKIX YpaBHEHHH

77

PaBHOCHIIbHBIE TIEPEXO/IBI B PEILICHUH
JoTapu(PMHUIECKIX YPABHEHHIH

78

PaBHOCHIIbHBIE TIEPEXO/IBI B PEILICHUH
norapuMUYECKnX ypaBHEHUH

79

KouTponpHast pabota: "Jlorapudmudeckas
¢byuknus. Jlorapudmmaeckue ypaBHeHus"

80

CuHyc, KOCHHYC, TAHTE€HC U KOTAHT€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC YUCIOBOTO
apryMeHTa

82

ApKcHHYC, apKKOCHHYC B apKTaHTE€HC YHCIOBOTO
apryMeHTa

83

ApKCHHYC, apKKOCHHYC B apKTaHT€HC YHUCIIOBOTO
apryMeHTa

84

TpuroHoMeTprudecKas OKpYyXHOCTb, OIIpe/ie]ICHuE
TPUTOHOMETPUYECKUX (DYHKIHIH THUCIOBOTO




apryMeHTa

TpuronomeTpudeckast OKpyKHOCTb, ONIpeIeIICHHE
85 TPUTOHOMETPUYECKUX QYHKIUH YHUCIIOBOTO

apryMeHTa
86 OCHOBHBIE TPHTOHOMETPHUECKUE (HOPMYJIIBI 1 0
87 OCHOBHBIE TPHTOHOMETpHYECKHE (HOPMYIIBI 1 0
88 OCHOBHBIE TPHTOHOMETPUUECKUE (POPMYIIBI 1 0
89 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYJIBI 1 0
90 IIpeoOpa3oBaHue TPUTOHOMETPHUIECKUX BBIPAXKEHHH 1 0
91 IIpeobpa3oBanne TPUTOHOMETPUIECKUX BBIPAXKEHHH 1 0
92 IIpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUI 1 0
93 IIpeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHHUH 1 0
94 Permenne TpUrOHOMETPHYECKHUX Y PABHEHHUH 1 0
95 Pemenne TpUrOHOMETPHYECKHUX YpaBHEHHIH 1 0
96 Pemenyie TpHrOHOMETPHYECKUX Y paBHEHUH 1 0
97 Permenne TpuroHOMeTpHUYECKUX YPAaBHEHUIH 1 0
98 Pemenne TpUroHOMETPUYECKUX Y pAaBHEHUH 1 0
99 Pemienye TpuroHoMeTpu4eCKUX ypaBHEHUN 1 0
100 PemeHre TpUTOHOMETPHYECKUX YPaBHEHHUH 1 0
101 KonTponsHas paboTa: "Tpuronomerpudeckue

BBIPAXKCHUSI X TPHTOHOMETPHUYECKHE YpaBHEHUS"

IlocnenoBaTeIsHOCTH, CIIOCOOB] 3a0aHHs
102 nociaenoBarebHoCTe. Meton MmaTtemaTngecKoi

HHITY KN

MOHOTOHHBIE U OTpaHUYCHHBIE
103 nocienoBarenbHOCTH. MicTopus ananmsa

OECKOHEUHO MalbIX




104 Apudmernygeckast Iporpeccus 1 0

105 I'eomeTpugeckas Mporpeccus 1 0

106 beckoHedHO yOpIBaromast reoMeTpHIecKas 1 0
IIPOTPECCHS

107 CymMma OECKOHEYHO yOBIBAIOMIEH reoMeTpHIeCKOM | 0
IPOrpEeCCUU

108 JIuHeHHbI U SKCIIOHEHITHAIBLHBIA pocT. Yuco e. 1 0
Dopmyna CIOXKHBIX IPOLEHTOB

109 JIMHEeHHBI ¥ SKCIIOHEHIMANIBHBIHM pocT. Huco e. ) 0
®opMmyia CI0KHBIX IIPOIEHTOB

110 Vcnionb30BaHHE IPOTPECCHH IS PEIICHUS 1 0
peanbHBIX 3a1a4 IPUKIIAJHOTO XapaKTepa

11 Kourpomsaas padora: "[locieioBaTeIbBHOCTH U 1 1
nporpeccuy”

112 HenpepriBHble QyHKITUN U UX CBOHCTBA 1 0

113 Touka pazpsiBa. ACUMITOTHI rpadUKOB QYHKIHI 1 0

114 CpoiicTBa QyHKIUH HEIIPEPHIBHBIX Ha OTPE3KE 1 0

115 CproiicTBa QyHKIUI HENpepHIBHBIX Ha OTPE3Ke 1 0

116 Merto uHTEpBAIOB /7Sl pENICHUS HEPABEHCTR 1 0

117 Mertox HHTEpBAIOB JUIS pelIeHHS HEPABSHCTB 1 0

118 Merton HHTEpBAJIOB IS pENICHUS HEPAaBEHCTB 1 0

119 [Iprmenenue CBOXCTB HETIPEPHIBHBIX QYHKITHH SIS ] 0
penreHus 3aaa4d

120 [Ipumenenue cBOXCTB HENPEPHIBHBIX QYHKITHH SIS ] 0
penrenus 3a1a4y

121 [lepBas u BTOpast Ipon3BOAHBIE PYHKIUN 1

122 OnpeneneHue, reOMETPUIECKHH CMBICTT 1




TIPOU3BOTHON

123 Omnpenenenne, QU3RIECKANR CMBICI ITPOU3BOTHON 1 0

124 VYpapHeHUE KacaTelbHOM K rpaduKy GyHKIHH 1 0

125 YpaBHEeHHE KacaTeNbHOM K rpaduKy QyHKIUU 1 0

126 ITpousBogHbIe 31eMeHTAPHBIX PYHKIIUH 1 0

127 ITponsBoHEBIE 31€MEHTapHBIX QYHKIIUH 1 0

128 ITpousBoHASL CYMMBI, IIPOU3BEICHUS, YACTHOTO U ] 0
KOMIIO3UIIUHU (YHKITHHA

129 ITpou3BoHAS] CYMMBI, IPOU3BEICHUS, YACTHOTO U ) 0
KOMIIO3UIIAU ()YHKITH

130 [Tpow3Bo1HASI CYMMBI, TIPOU3BEICHUS, YACTHOTO U | 0
KOMIIO3UIIUU (YHKITHIA

131 KonTtponsHas pabota: "[IpouzBoanas” 1 1

132 IToBTOpEeHUe, 0600IIeHNE, CHCTEMATH3ALIMS 3HAHMI 1 0
"VpaBHeHus"

133 IToBTOpeHue, obobIIeHNe, ccTeMAaTH3aIUs 3HAHMI: ] 0
"@yaxun"

134 Utorosast KOHTpoJIbHAs paboTa 1 1

135 HtoroBast KoHTpoJIbHasE paboTa 1 1

136 IToBTOpeHuE, 0600IIEHNE, CHCTEMATH3AIUS 3HAHUH 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




