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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPEJMETA
MATEMATHKA: «<AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A)>

B pesynbrare nzyueHust MaTeMaTUKU YUEHUK JOJIKEH:

NMOHUMATD:

- 3HaueHHEe MaTeMaTU4eCKOW HayKHu ISl pelleHus 3ajad, BO3HUKAIOLIUX B TEOPUU U IMPAKTHKE,;
LIMPOTY U B TO K€ BPEMsl OrpPaHUYEHHOCTb NMPUMEHEHMs] MaTeMaTUYECKUX METOJOB K aHaIU3y U
HCCIIEIOBAHHIO MPOLIECCOB U SIBJICHHUH B IPUPOZE U OOIIECTBE;

- 3HAYCHHE TPAKTUKHA M BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHWKe, A (POPMHPOBAHUS H
pa3BUTHSA MaTeMaTUYeCKOH HayKHM, MWCTOPUI0 pPa3BUTHUS TMOHATHS YHUCHIA, CO3AaHUs
MaTeMaTHUYeCKOro aHaJIu3a, BOSHUKHOBEHHUS U Pa3BUTUs T€OMETPUH,

- YHUBEPCAJbHBIM XapakTep 3aKOHOB JIOTUKH MaTeMaTHYeCKUX PacCy kKAEHUH, UX MPUMEHUMOCTh
BO BCEX O0JIACTSAX YEJIOBEUECKOH NesITeTbHOCTH,

- BEPOSITHOCTHBIN XapaKTep Pa3IMUHbIX MPOLECCOB OKPYIKAKOILIEro MUPA,

YMeThb:

- BBINOJIHATH apU(PMETHUECKUE ACHCTBUS, COYETass NMHUCbMEHHbIE M YCTHBIE MPUEMBI, HAXOAHUTH
3HAYeHUE KOPHS  HATypajJbHOM CTENEHH, CTENeHM C PalMOHAJIBHBIM  IOKA3aTeleM,
TPUTOHOMETPHUECKUX BBIPAXKEHUH, Jlorapudma, UCTIONb3ysl PH HEOOXOAMMOCTH BBIYHUCIIHTENIbHbIC
YCTPOMCTBA,

- IOJIb30BAThCS OLICHKOM U MPUKUAKON NPH NPAKTHYECKUX pacyeTax,

- MPOBOIUTH MNpeoOpa3oBaHMs OYKBEHHBIX BBIPAKEHWH, BKJIIOUAIOLINX CTENCHH, pPaHKaJbl,
JorapudpMel ¥ TPUTOHOMETPHYECKUE (PyHKIIUN U HAXOIUTh 3HAYSHUS 3THX BBIPAKCHUH,

- HCIIONB30BAaTh MPHOOPETEHHBbIE 3HAHWUS M YMEHHS B MPAKTHYECKOW MAESTeIbHOCTH U
MOBCEIHEBHON JKM3HU U TIPAKTUYECKUX pacyeToB 1o (opmynaMm, BriIo4as (HopMysl,
coleprKalue CTEMeHH, paauKajbl, Jorapu@Mbl W TPUTOHOMETpUUECKHe (YHKIHNH, TMpU
HEOOXOIMMOCTH HCIIOJNB3YsI CIIPABOYHbIE MAaTEPHAIIBI U IPOCTEHINNE BEIYUCIUTEIBHbBIE YCTPONCTBA;
- OmpeneNsATh 3Ha4eHHEe (PYHKUWHU 10 3HAYSHHIO apryMEHTa IMPH Pa3JIMYHBIX CIIOCO0ax 3aJaHus
by HKLHM;

- CTPOUTD rpa KN U3y UEHHBIX (PYHKLNH,

- ONHCHIBATh MO TpadpuKy MOBENEHHE M CBOICTBA (PyHKIINY,

- HCIIONB30BAaTh MPHOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOW MAESITeTbHOCTH U
MOBCEHEBHON JKM3HU Ui ONUCAHUA C TIOMOILIBIO (PyHKUIMI pa3inu4HBIX 3aBUCHUMOCTEH,
NPEACTABICHNS UX rpadUuecKy, HHTEPIIPETALNH rPaduKOB,

- pelaTh ypaBHEHHsI, CHCTEMbl YPaBHEHH, HCIIONb3Y 1 CBOHCTBA (DYHKIHMHA U UX rpadUKOB;

- pewiaTh palMOHAJNbHbIE, IOKA3aTEIbHbIE, JOrapuhMUIECKHE 1 TPUTOHOMETPUIECKHE YPaBHEHUS
Y HEPABEHCTBA,

- CTIOJIb30BATh ISl TPUOJIIKEHHOTO PELICHUS] YPaBHEHNH 1 HEPABEHCTB Irpa)UueCcKii METOS;

- m300pakaTh HA KOOPAMHATHOM IIOCKOCTH MHOXKECTBA PELICHHUN MPOCTEHUIINX YPAaBHEHUH U MX
CHUCTEM.



Tpebdosanisn k mamemamuyeckoli NOO20MOBKe YUAUUXCA:

Beruncnenus u npeobpazoBaHUA:
B pesynbrare uzydyeHus Ky pca MaTeMaTUKH y4YallUecs: JOJKHBIL:
v\ HaXOIWTh 3HAYEHHE KOPHsI, CTEMEHH, lorapudma, 3HaUE€HUS TPUTOHOMETPUYECKUX BbIPAsKEHHIH
Ha OCHOBe orpeneieHui. C MOMOIIBIO KAJIbKYJISITOPA UITH TaOJIHII,
v BBITIOJIHATE TOXACCTBCHHBIC npeo6pa30BaHI/I$[ HUPPaUOHAJIbHBIX, CTCIICHHBIX, MOKA3aTCIIbHbIX,
JOrapuPpMHUECKUX U TPUTOHOMETPHUECKUX BbIPAKEHUH,

VYpaBHEHUs 1 HEPABEHCTBA:
B pesynbrare u3ydeHHs Kypca MaTEMAaTHKHU YUYALTUECs OJIKHBIL
v/ pewiath UppAlMOHAJIbHBIE, TOKA3aTENbHBIE, JOrapU(PMHYECKHE, U TPUTOHOMETPUUYECKHE
YpaBHEHHS],
v/ peliath CUCTEMbI YPABHEHUM C IBYMSI HEM3BECTHBIMU,
v/ peuiath palMOHaJIbHbIE, TOKA3aTENbHbBIE, IOrapu()MUYECKIE HEPABEHCTBA,
v\ UMETb MpPeJCTaBlIEHHE O rPadUUECKOM CIIOCOOE PELIEHNS YPABHEHHIA 1 HEPABEHCTE;

DyHKIUU:

B pesynbprare n3yueHust Ky pca MaTeMaTHKH yUALTHECs TOJKHBI:
v onpenensTh 3HaueHUE QYHKIUK IO 3HAYEHHUIO apryMEHTa MPH Pa3InYHbIX CIocobax 3amaHus
by HKLHM;
v\ MMETb HATJSIHBIE TPEACTABJIEHUsI 00 OCHOBHBIX CBOWCTBAX ()YHKIIMH; HUIUTFOCTPUPOBATH UX C
MOMOIIIBIO TpapUIECKUX U300paKeHHI,
v' u300paxarh rpaQMKd OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMIA; OMUPAsCh HA IPpaQUK OMUCHIBATH
CBOWCTBA 3THX (YHKIHIA;, yMETh HCIIOIb30BaTh CBONCTBA 3TUX (PyHKLUH 11 CPABHEHUS] U OLIEHKU
€¢ 3HAUYCHUII,
v\ TNOHUMAThb MEXaHWYECKMH M TEOMETPUYECKHUN CMBICI MPOU3BOIHOM; HAXOMUTH MPOM3BOTHBIE
3JIEMEHTAPHBIX (PyHKUUH, MOIB3ysich TaOJUIEH MPOU3BOIHON U mpaBmwiIaMu 1uddepeHINPOBAHMS

CYMMBI, TIPOU3BEIEHHSI U 4acTHOTrO, (hopmMysoil mpon3BogHONW (QyHKIUHM BUAA y=Jlax+ b); B
HECJIOKHBIX CHUTYALUSIX TPUMEHSTh NPOU3BOJHYIO ISl UCCIIEOBAaHUS (PYHKIMU HA MOHOTOHHOCTD
U OKCTPEMYMBL, [UIsI HAXOXXACHWS HAuOONBLIMX W HAUMEHbLINX 3Ha4YeHWH (QyHKIuUA u ams
NOCTPOEHHS rPaUKOB,

v TIOHUMATb CMBICIT TIOHSITUsI IEPBOOOPA3HOM, HAXOAUTH MEPBOOOPA3HBIE ISt CYyMMBbI QY HKIMH U
NpON3BeNCHNS (PyHKIINN HA YHCIIO;

v/ BBIUHCJIATH B MPOCTEMIINX CIIydasiX MUIOMA b KPUBOJMHEWHOM Tpaneiu

B pesyabTare 0CBOCHHSI IpeAMETAa
Aarebpa
Ymuems:

BBIMIOJIHATh apumMeTndeckne NeHCTBHs, codeTas YCTHbIE M IUCHbMEHHBIE IPUEMBI,
NPUMEHEHUE BBIYUCIUTENBHBIX YCTPOWCTB, HAXOIWUTh 3HAYEHHWE KOPHS HATYPAJbHOW CTENeHH,
CTETIEHW C pPALMOHAJNBHBIM TMOKa3aTeJeM, Jiorapudma, HCIONb3YsT MNpPU HEOOXOAMMOCTHU
BBIUUCIIUTENbHBIE YCTPOICTBA; OJIB30BATHCS OLEHKOW U MPUKUAKON NPU MPAKTHUECKUX PacyeTax;

NPOBOAUTH IO W3BECTHBIM (OpMyJiaM U TpaBWiIaM IpeoOpa3oBaHUs
Oy KBEHHBIX BBIPAKEHHH, BKIFOYAIOIINX CTENICHH, PAAHKAIIbL, U TPUTOHOMETpHUYECKUE Oy HKIUH;

BBIUUCIIATD 3HAYEHMS YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHWH, OCYINECTBISAS HEOOXOINMBIE
MOJICTAHOBKH MPE00Pa3OBaAHMS;



Hcnoavzoeams npu06pemermble 3HAHUA U YMEHUA 6 npalcmulteacoﬁ oeamenvHocmi U
HOBCEOHEGHOIL HCUZHU:

IUIl TIPAKTHYECKUX pacydeToB 1o (opmynaM, BKIOYas (POPMyJIbL, COAEpKaIlMe CTETeHH,
pamuKaibl, JOrapugpMbl U TPHTOHOMETpHUYECKHE (DyHKIIUH, UCTIONb3Y S

pU HEOOXOMMOCTH CITPABOYHbIE MATEPHAIBI U IPOCTEHINNE BEIYUCIUTEIbHBIE YCTPONCTBA,
DyHKIUH U rPaHKH

Yyems:

OTIpeneNATh 3HaueHHe (QYHKIHMH MO0 3HAUYEHUIO apryMEHTa MPH Pa3IMYHBIX CIIOCO0ax 3amaHms
byHKUIUY,

CTPOUTH TPAPUKH U3yHaeMBbIX (pyHKIHUH,

OMHUCBHIBATh MO rpaduKy U B MPOCTEHIINX Cclyd4asx 1o (opMyJie IMOBEIEHUs U CBOHCTBA
byHKIMHA, HAXOAUTH MO rpaduKy QyHKIHH HAaUOONbIIee U HANMEHbIIEE 3HAUSHHS,

pelaTte ypaBHEHUs], NPOCTEUIINE CUCTEMBI YPABHEHHIA,
rpaduKoB;

UCTIONB3YSl CBOMCTBA (DYHKIMH U HX
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Hcnoavzoeams npu06pemermble 3HAHUA U YMEHUA 6 npalcmulteacoﬁ oeamesibHocmiu U
HOBCEOHEGHOIL JCUZHUL:

IUIi  ONMHUCAHUS C TIOMOLIbKO (YHKIHMI pa3IUYHBIX 3aBHCUMOCTEH, NPEACTABICHUS WX
rpadpuyuecKy, HHTEPIpETaLH rPpaduKOB,

Hauana MmaTeMaTHYe€CKOro aHAJIH3A
Yyems:

BBIYUCIISATE MTPOU3BOIHBIE U NMEPBOOOPA3HBIE IEMEHTAPHBIX (PYHKIUH, UCTIONB3YS CIIPABOYHBIE
MaTepualbl;

UCCIIEIOBaTh B MPOCTEHIINX Ciydasx (pyHKIMM HA MOHOTOHHOCTb, HaXOAHWTh HauOOJbIIEe U
HaVMEHbIIIee 3HAaYeHUs! (PYHKUUH, CTPOUTH rpaduKd MHOTOUJICHOB U MPOCTEHIINX PALMOHAIBHBIX
(bYHKIMHA C HCTTONB30BAHUEM allapaTta MaTeMaTHYECKOTO aHAIIN3A,

~ BBIYHCISITH B MPOCTEHUIITNX CIyHasiX TUIOIAAH C UCTIONb30BAHUEM MEPBOOOPA3HOI;

Boerancste npou3BOAHBIE U MEpPBOOOPAa3HBIE 3JIEMEHTAPHBIX (PYHKUMH, UCTIONB3Ys CIPABOYHBIE
MaTepHabl,

YpaBHeHHSI M HEPABEHCTBA
Ymems:
pemarb palMOHAJIbHBIE, TOKA3aTeNbHbIE M JIOrapU(QMHUYECKHE ypPaBHEHUS U HEPABEHCTBA,

HpOCTGfILHPIG HUPPAIHUOHAJIBHBICE U TPUT'OHOMETPHUICCKUC YPABHCHUS, UX CUCTCMBI,
COCTaBJIATE YPAaBHCHUA U HCPABCHCTBA IO YCJIOBUIO 3aa4H,



UCTIOJIB30BATH JIJIsl MPUOIIKEHHOTO PEIIEeHUs yPABHEHUI U HEPAaBEHCTB rpaduuecKuil MeTOx;

n300pakaTh HA KOOPAUHATHON INIOCKOCTH MHOXKECTBA PEIIEHHUI MPOCTEHINNX YPaBHEHUH U UX
CUCTEM;

[l BBINOJIHATH apI/I(I)MeTI/ILIeCKI/Ie I[el\/'ICTBI/IﬂJ coy€cTasd YCTHBIC U MUCbMCHHBIC MPUCMBI, IPUMCHCHUEC
BBIMUCJIUTCIBHBIX

Hcnoavzoeams npu06pemermble 3HAHUA U YMEHUA 6 npalcmulteacoﬁ oeamenvHocmi U
HOGCEOHEBHOIL JCUZHUL:

AJi pCLICHUA MPUKIAAHBIX 3aa4, B TOM HHUCJIC CONUAJIBbHO-5KOHOMUYCCKUX U (I)I/IBI/I"IGCKI/IXj Ha
HanOOJIbIIIEe U HAMMEHBIIIEE 3HAUCHUA, HA HAXOXKACHUE CKOPOCTU U YCKOPCHUS,

YCTPOUCTB, HAXOAUTb 3HAYEHUE KOPHS HATYPalIbHOW CTENEHH, CTENEHU C PAaLHOHAJIbHBIM
nokaszarejeM, Jiorapupma, HUCHONb3YS TNPH HEOOXOIUMOCTH BBIUHCIHUTENBHBIE YCTPOMCTBA,
MOJIb30BATHCS OLEHKONW U MPUKUIAKON MPU NPAKTUYECKUX pacyeTax,

NPOBOAUTH IO H3BECTHBIM (OpMyJlaM M TpaBWIaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKEHHH, BKIIOUAIOILINX CTEMEHH, PAAUKAIbL, U TPUTOHOMETpUUIECKUe (pyHKLINY,

BBIUUCIIATE 3HAYEHMS YUCJIOBBIX U OYKBEHHBIX BBIPAXKEHHH, OCYINECTBISAS HEOOXOAMMBIE
MOJICTAHOBKH NPE00Pa3OBaAHMS,

Hcnoavzoeams npuo6pemermble 3HAHUA U YMEHUA 6 npatcmuttecxoﬁ oeamenvHocmu U
lgoeceoueeuoﬁ HCU3HU.
AJIA IOCTPOCHUA U UCCIICAOBAHUA HpOCTGfILHPIX MATEMATUYCCKUX MO,[[G.]'IGfI;

aHan3a peajibHbIX YUCJIOBBIX JaHHBIX, IPCACTABJIICHHBIX B BUAEC AUAT'PAMM, Fpa(bI/IKOB;
dHaJIn3a I/IH(bOpMaLII/II/I CTaTUCTUYCCKOI'O XapaKkTepa,

e1a0emsp KOMHEemeHuyuAMuU: y4eOHO-TI03HABATENbHOMH, LIEHHOCTHO-OPUEHTALIUOHHOM,
pedexkcuBHON, KOMMYHHKATUBHOM, HHYOPMAILIMOHHON, COLTMAIbHO-TPY IOBOH.

B xone ocBoeHuUst COACPIKaHUA Kypca yHalluecs Nojay4at0T BO3MOKHOCTD!

[J pa3BUTBL TMPEACTABJICHUE O YHCJIAX U POJU BBMMUCICHUNH B YEJOBEYECKONW IIPAKTHUKE,
copMHUPOBATh MPAKTHUECKHE HABBIKH BBIMOJIHEHUS] YCTHBIX, MUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCJICHUM, PpAa3BUThb BBIYUCIUTENBHYIO KyJIbTYpy, HNPOCTPAHCTBEHHBIC MPEACTABICHUS W
n300pa3uTeNbHbIE YMEHUS, OCBOUTh OCHOBHBIE (DAKTHI M METOABI IJIAHUMETPUH, TO3HAKOMHUTBCS C
MPOCTEUIIUMH MPOCTPAHCTBEHHBIMHU TEJIAMH M UX CBOWCTBAMU, JIOTHYECKOE MBILUICHUE U PeYb —
yMEHHE JIOTHYECKH OOOCHOBBIBATH CYJKACHHS, TPOBOAWTH HECIOXKHbIE CHCTEMAaTHU3aLUH,
NPUBOAUTL IMPUMEPBl U KOHTPIPUMEPBI, HCHOIB30BATh PAa3IMYHBIE S3BIKM MAaTeMaTUKH
(croBECHBIN, CUMBOJIMYECKHH, TpapUuecKnil) Ui WILTFOCTPALINH, HHTEPIPETALNH, APTyMEHTALH U
TOKa3aTeNbCTBA,



OBJIA/IETh CUMBOJIMYECKUM  SI3bIKOM  anreOpel, BbIpaboTaTth  (OpMabHO-ONEPATUBHBIC
anreOpanmdecKkie yMEHHS U HayYUTbCs MPUMEHATh HX K PEIICHHI0 MAaTeMaTHYeCKUX U
HEMaTEeMaTHUYeCKUX 3374,

H3YYUTh CBOHCTBA U rpaduku 3SJIeMEHTapHbIX (YHKIUH, HAYYUTHCS HCIMOJb30BAThH
(byHKUHOHAbHO-Tpad uecKHe MPeICTaBICHIS ISl OMTUCAHUS M aHAJIN3a PeaIbHBIX 3aBUCUMOCTEH;

MOJIYYUThb TIPEACTABICHUE O CTATUCTHUECKHX 3aKOHOMEPHOCTSX B pPEaJlbHOM MHpPEe U O
pa3MUHBIX crnocobax wux wm3y4deHus, 00 OCOOEHHOCTSIX BBIBOJA M MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapakTep,

copmMupoBaTh TpPEACTABICHUS OO0 H3YUAEMbIX TOHATHUSAX M METOJaX KaK BaKHEUITUX
CPeNCTBAaX MaTEMAaTHYECKOTO MOIECTUPOBAHUS PEATbHBIX MPOIECCOB U SIBJICHHIA.

Coaep:xanue y4eOHOIo ripeaMeTa

IloBTOpEHHE
I'nasa 1. [lelicTBUTeNbHBIE YHCJIA

1 Lenmpie u pamuoHadbHble uucha. 2. JleWicTBurenbHbie 4ucna. 3. beckoHeyHO-yObIBaromas

reoMerpuueckas nporpeccusi. 4. ApupMeTnuecKkuil KOpeHb HaTypaspHOW cterneHu. 5. CtemneHb ¢
HATYPaJIbHBIM U AEVCTBUTEIbHBIM OKA3ATEISIMH.
OcHoBHas 11eab— 0000MNUTh U CHCTEMATH3UPOBATh 3HAHUS O NEHCTBUTEIbHBIX YHCIAX;
copMHUpOBaTh TIOHATHE CTENEHH C [EHCTBUTEIBHBIM IIOKa3aTelieM, HAayYUTb NPUMEHATH
OTIpeneeHNs] apu(PMETHIECKOrOo KOpPHS M CTENEHHW, a TaKXKe HMX CBOHCTBA NPU BBINTOJHEHHU
BBIYUCIIEHUH U IPE0OPa30BAaHIH BBIPAKECHUH.

HeoOxoguMocTh  pacimIMpeHHsi MHOXKECTBA HATYPaJbHBIX YHCEN A0 JEHCTBUTEIBHBIX
MOTHBHUPYETCS BO3MOJKHOCTBIO BBITIOJHATH IEHCTBUS, OOpaTHBIE CJIOXEHHUIO, YMHOXEHHIO U
BO3BE/ICHUIO B CTEIICHb. PaccmoTpeHHBIii B Hauane TeMbl criocod oOparneHus: OECKOHEUHOM
NEePUOTUYECKON NeCITHYHON IPoON B OOBIKHOBEHHYIO OOOCHOBBIBAETCSI CBOMCTBAMH CXOSIIUXCS
YHCJIOBBIX PSIZIOB, B YACTHOCTH, HAXOXKACHHEM CyMMbl OECKOHEUHO yOBIBAIOIEH TreOMeTpHYeCKOn
MIPOTPECCUU.

JlelicTBusi HAaA MPPALUOHAIBHBIMH YHCJIAMH CTPOrO HE OINPENeNAOTCS a 3aMEHSOTCA
IeHCTBUSAMU HaJ UX NMPUOIIKEHHBIMHI 3HAYEHUAMU — PALIHOHAJIbHBIMH YHUCIIAMH.

B cBsi3u ¢ paccMOTpeHHEM MOCIEAOBATENBHBIX PALIHOHAIBHBIX MPUOIIKEHNH HPPALIMOHAIBHOTO
YHUCJA, & 3aTEM U CTENEHU C UPPALMOHAIBHBIM MOKA3aTEJIeM HA WHTYUTUBHOM yPOBHE BBOIUTCA
MOHSATHE MPeneia MOCIE0BATEIbHOCTH.

Apudmerndecknil KOpeHb HATYpPaJbHOH CTENEHHW N > 2 W3 HEOTPULATENIBbHOrO YHUCHA H €ro
CBONMCTBA W3JIArarOTCA TPAAULHMOHHO. Y4Yalluecs: NOJDKHBI YMETh BBIYHMCIATH 3HAYEHHs] KOPHS C
MOMOIIBIO ONPENENeHNsT U CBOMCTB M BBINOJHATH MPeoOpPa30BaHUsl BBIPAKEHUH, COAEPIKALINX
KOPHHU.

CreneHp C HppaLMOHAIBHBIM IIOKA3aTeJIeM IMOSICHIETCS Ha KOHKPETHOM Ipumepe. 31ech ke
bopMyIHpYIOTCS CBOICTBa CTENEHM C ACHCTBUTENbHBIM IIOKAa3aTesieM, KOTOpele OyayT
UCTIONB30BATHCS MPH PEIIEHIH YPaBHEHHH, HEPABEHCTB, HCCIEIOBAHUN (PYHKLIUH.
3HaTh:

. MOHATHE HATYPAJIbHOTO YUCJIA,

. MMOHATHE IEJIOTO YHCIa,

. MMOHATHE NEHCTBUTEILHOTO YHCIA,

J MOHATHE MOAYJI YHUCIIA,

. MOHATHE apH(PMETHIECKOTO KOPHS N —i CTENEHN U €ro CBOWCTBA,
d CBOIMCTBA CTEIIEHU C ACHUCTBUTEIIbHBIM ITOKA3aTEJIEM.

Ymerb:

. yMETh HAXOIUTh CyMMy O€CKOHEUHO yObIBaroIeli reOMeTPUIEeCKON POrPeCcCHH;



. obpamath OECKOHEUHO MEPUOANYECKYIO IPpoObh B OOBIKHOBEHHY IO,
. YMETb BBIMOJIHATD PE0Opa30BaHMsI BEIPAXKEHUH, COEpIKaIluX apudMeTnaeckue KOpHH.

I'naBa 2. Crenennas pyHkuus

6. Crenennas ¢yHkuus, ee cBoiictBa u rpaduk. 7. BzammHO oOpaTHBIE (QYHKUUH.
8 PaBHOCUNIBHBIE ypaBHEHUS W  HEPAaBEHCTBA. 9. wuppaumoHanbHble ypaBHeHus. 0.
HppanunonanbHble HEpABEHCTBA.

OcHOBHas 1meJab— 00OOMUTP U CHCTEMATU3UPOBATh U3BECTHBIE M3 Kypca anreOpsl
OCHOBHOH IIKOJIbI CBOMCTBA (PYHKLMUH, M3YUUTh CBOHCTBA CTENEHHBIX (PYHKIUI C HATYpaJIbHBIM U
LeNbIM TOKa3aTeNsIMU M Hay4dUTb MNPUMEHSATb UX IpPU pELIeHUM YPaBHEHUII U HEPaBEHCTB;
copMHUpOBaTh TIOHSATHE PABHOCHIBHOCTH YPaBHEHMIH, HEPaBEHCTB, CHCTEM VpPaBHEHUH U
HEPAaBEHCTB.

PaccmoTrpenne CBOHCTB CTemeHHBIX (YHKIMA W MX rpadUKOB MPOBOAUTCS IOSTAIHO, B
3aBHCHMOCTH OT TOT'O, KAKUM YHCIIOM SIBJISIETCS ITOKAa3aTelb. 1) YeTHBIM HATYpaJbHBIM YHUCIOM, 2)
HEUETHBIM HATypPaJbHBIM YHCJIOM, 3) YHCJIOM, NMPOTHUBOIOJIOKHBIM YETHOMY YHCIY; 4) YHCIIOM,
MPOTHBOMOJIOKHBIM HEUETHOMY HYHUCITY; 5) MOJOXKUTENbHBIM HELETBIM YUCIOM; 0) OTpHLIATEIbHBIM
HELeJIbIM YHCIIOM (CBOMCTBA (PyHKUMH B MIl. 5 11 6 M3y4aTh HEOOS3aTEIBHO).

O6ocHOBaHUs CBOICTB CTEMIEHHON (YHKIIMH HE MPOBOISATCS, OHH CIEAYIOT U3 CBOWCTB CTEMEHH C
NEHUCTBUTENIbHBIM NIOKa3aTeneM PaccMOTpeHne paBHOCUIBHOCTH yPaBHEHUI, HEPABEHCTB
1 CUCTEM YPaBHEHHUH U CBOMCTB PABHOCUJIBHOCTU MPOBOIATCS
B CBSI3U C MPEACTOSALIUM U3YYEHUEM UPPALMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

OCHOBHBIM METOAOM pELICHUS HPPALMOHAIBHBIX YPaBHEHHH SIBIISIETCS BO3BEIAEHHE OOenx
yacTel YpaBHEHUN B CTENEHb C LENbI0 MEPEXOAa K PaLMOHAIBbHOMY YPAaBHEHUIO-CIIEICTBUIO
TAHHOTO.

HppaumoHanbHbIe HEPABEHCTBA HE SIBIIFOTCS 00s13aTENIbHBIMU JUJIS1 M3YYEHUST BCEMHU
yuammmMucs. [Ipu X U3y4eHUn OCHOBHBIM CIIOCOOOM PEIIEHHS SIBJISIETCS] CBEACHNE HEPABEHCTBA K
CHUCTEME PaLMOHAJIBHBIX HEPABEHCTB , PABHOCWJIBHOW JAHHOMY HEPaBEHCTBY.
3narte:

d CBOICTBA CTENMEHHOU (JYHKINUU BO BCEX €€ PA3HOBUIHOCTSIX,

. OTIpeneIeHne U CBOWCTBA B3aMMHO OOpaTHBIX (YHKIIHI;

. OlpefeNeHNs] PaBHOCUJIbHBIX YPaBHEHUN U yPaBHEHUS-CIIEACTBUS,

. MOHUMATb [IPUUYNHY MOSBJIEHUS IOCTOPOHHUX KOPHEN U MOTEpU KOPHEH;

. YTO TPH BO3BEACHMHM B HATYPAJbHYIO CTENEeHb O0EeMX dYacTell ypaBHEHUS IOJydaeTCs
ypaBHEHUE — CIIEACTBUE;

. NPU PELICHUH HEPABEHCTBA MOYKHO BBINIOJHSITH TOJBKO PAaBHOCHIIbHBIE TPeoOpa3oBaHus;

. 9To cienyer m3derath neneHus o0enx JacTeil ypaBHEHUs(HEPABEHCTBA) HA BBIPAXKECHUE C
HEU3BECTHBIM.

Ymetn:

* CXEMATHYECKH CTPOUTH rpad K CTETIEHHON (PYHKIIMH B 3aBUCHMOCTH
OT NPUHAJJIEKHOCTU MTOKA3aTeNsl CTENECHY,
. MepPeUUCsIATh CBONUCTBA,
. BBIMOJIHATD MPE0Opa30BaHMsl YPAaBHEHHH, TPUBOSAIINE K YPABHEHUSM-CIIEICTBUSIM,
*  peumarb UPpaLUOHAIbHBIC YPABHEHUS U HEPABEHCTBA.

I'nasa 3. IlokasaTenbHast pyHKUHS

11. IlokazarenpHast (QyHKIOMS, ee cBoiicTBa M rpaduk. 12. mokasarenbHble ypaBHEHHs. 13.
ITokasatenbHble HepaBeHCTBa. 14. CrucTeMBbl IOKA3aTeIbHBIX YPABHEHUH U HEPABEHCTB.
OcHOBHA Qs 1€ J b-U3YUATh CBOKMCTBA IOKA3aTENbHONW (PyHKIMH ,HAYYUTh peLIaTh
MOKA3aTeNIbHbIE YPABHEHHUsI U HEPABEHCTBA, MPOCTEHIINE CHCTEMBI ITOKA3ATEIbHBIX yPABHEHUN U
HEPaBEHCTB..

CpolicTBa TOKa3aTeJbHOH (PYHKIMH TOJHOCTBIO  CIEAYIOT U3 CBOHCTB CTEMEHU C
JNEUCTBUTENbHBIM MOKa3aTeeM Pemenue npocreiinx nokasaTenbHbIX ypaBHeHUN PenieHue



OOJBIIMHCTBA MOKA3aTEIbHBIX YPABHEHUI M HEPABEHCTB CBOAMTCS K PEIICHHUIO MpocTermux. Tak
KaK B XOJ€ pEeUIeHUs NpeajiaraeMbIX B 3TOH T€Me MOKa3aTeIbHbIX YPAaBHEHUI PABHOCUJIBHOCTDH HE
HapylIaeTcs, TO TPOBEpPKa HAWICHHBIX KOpHeW HeoOsi3aTeNbHA. 31€Ch CHCTEMbl YpPAaBHEHUH U
HEPABEHCTB PEIIAl0TCs C TIOMOINBIO PABHOCHIIBHBIX MPEOOPa3OBaHMIA; MOACTAHOBKOM, CIIOKEHUEM
WJIM YMHOKE€HHUEM, 3aMEHON NMEPEMEHHBIX U T. 1.

3uarn:

. oTpeseNieHre U CBONCTBA MOKa3aTENbHOHN (PyHKIHH,

N CIOCOOBI PELIeHUs NTOKA3aTEeIbHBIX YPABHEHHH.

YmMmerThb:

N yMETh CTPOUTD IpadyK MOKA3aATENbHON (YHKIIMH B 3aBUCUMOCTH OT 3HAYEHMSI OCHOBAHUS 4,
N OIUCHIBATH N0 TPaHKy CBOWCTBA,

N NPUMEHSTH 3HAHUS O CBOWCTBAX MOKA3aTEIbHOMN (PyHKLMH K PEIIEHHIO MPUKIAIHBIX 3a7ad,;
. peliaTh ypaBHEHMs], HCIOJB3Ysl TOKAECTBEHHBIE MPeoOpa3oBaHMsI Ha OCHOBE CBOHCTB

CTEIICHU, C MOMOILIBIO PA3JIOKCHNA Ha MHOXKUTCIIN Bpra)KeHHfI, CoACpKaUX CTCICHU, MPUMECHSIA
cItoco0 3aMeHbI HEU3BECTHOM CTENEHH HOBBIM HCHU3BCCTHBIM,

M peliaTh MOKA3aTECJIbHBIE HEPABCHCTBA HAa OCHOBE CBOMCTB MOHOTOHHOCTH IIOKAa3aTEIbHOU
by HKLMM;
M peumaThk CUCTEMBI MMOKA3aTCJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB.

I'nasa 4. Jlorapupmuueckas pynkuus

15. Jlorapudmer. 16. CpotictBa norapudmos. 17. [lecsaTudaable U HATypajdbHble Jorapupmer. 18.
Jlorapudpmmueckas ¢yHkums, ee cpoiictBa m rpaduk. 19. Jlorapupmuueckne ypaBrHeHus. 20.
norapuMuueckre HepaBeHCTRA.
OcHOBHAasAUE b — cPopMUpOBaTH NMOHATHE JorapupMa YHCIA;, HAYUYUTb NPUMEHSTDH
CBOWCTBA JIOrapr()MOB TPU PELICHUH YPABHEHUH U3YUUTh CBOHCTBA JIOrapupMIUecKoi QyHKINH U
HAYYUTb MPUMEHSATh €€ CBOMCTBA NPHU PELICHUH MPOCTEHINNX JIOrapupMUYECKUX YPaBHEHUH U
HEPaBEHCTB.

Jlo 3TOi1 TeMBl B Kypce anreOpbl U3ydaauch Takue (QyHKIHUH, BEIYUCIECHHE 3HAYCHUH KOTOPBIX
CBOIWJIOCH K YETBIPEM apU(PMETHIECKUM NEHCTBUSAM M BO3BEIECHUIO B CTENEHb. J{JIs1 BBIYMCICHUS
3HaYeHWH JIorapupMUUecKOil (PYHKUUHM HY)KHO YMETh HAaXOOUThb JorapupMbl YUCEN, T. €.
BBIMOJIHATH HOBOE IS YHAILTUXCS IeHCTBIE — JIorapu(MupoBaHUe.

JlokaszaTenabCTBO CBOWMCTB Jiorapudma omupaercss Ha ero ompeneieHue. Ha mnpaktuke
paccMaTpUBAIOTCS JIOTAPU(PMBI 1O PAa3IUYHBIM OCHOBAHMSIM, B YaCTHOCTU IO OCHOBaHHMIO 10
(mecsaTuHpI JIorapudM) W MO OCHOBAHHMIO € (HaTypaslbHBIA Jorapudm), OTCIOa BO3HHMKAET
HEOoOXoauMOCTh (hOPMYJIBI TIepexoaa OT Jiorapudma Mo OJHOMY OCHOBAHHUIO K Jiorapudmy To
APyroMy OCHOBaHMIO. Tak Kak Ha MHXKEHEPHOM MHUKPOKAJIBKYJISITOpE €CTh KiaBuu 1g u In, To mus
BBIUUCIIEHHSI JIoraprudma mo OCHOBaHHUSIM, OTIMYHBIM OT 10 W €, Hy)KHO NPUMEHHTH (Popmyiry
nepexona.

CeoiictBa  jorapudmuueckoil  (yHKUMH  aKTHUBHO  HCHOJB3YIOTCA  MPU  PELICHUU
JorapupMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Uzyuenne cBOWCTB jorapudmudeckoi GyHKIMH MPOXOAUT COBMECTHO C PELICHUEM YpaBHEHHUN
U HEPaBEHCTB.

IIpn pemennn norapuPMHUIECKHNX YPAaBHEHHH M HEPABEHCTB BBINOJHAIOTCS PAa3JIUYHbIE HX
npeoOpa3osanus. Ilpu 3TOM wacto Hapymaercss paBHOCHIbHOCTH .IlosTtomy mpu pemeHun
JorapupMUUECKUX ypaBHEHHMH HeoOXomuma MpoBepKa HalaeHHBIX kopHed . Ilostomy mpum
peweHnn JorapupMUUECKUX HEPABEHCTB HYJKHO CJIEOUTHh 32 T€M ,4TOOBI PaBHOCHUJIBHOCTH HE
HapyIIanach ,TaKk KaK MPOBEPKY PEIIeHHS HEPaBEHCTBA OCYLIECTBHTH CIOXKHO,a B Psifie CIydaen
HEBO3MOXKHO.

. 3HATD:
J MOHSITHE JIorapu(Ma Yrciia ¥ OCHOBHOE JIOrapu(phMHIECKOE TOXKIECTBO,
J OCHOBHBIE CBOWCTBA JIOrapu(MOB,;

. MOHSTHE JECSITUYHOTO M HATY PAJIbHOTO JIOTapu(MOB;



. ornpeneseHne sorapupMuaeckoi GpyHKIum;

. CBOMCTBA JIorapupMuIeckoil GyHKIUM U €€ rpaduk.

Ymern:

. NPUMEHSITH CBOMCTBA JIorapu(MOB 11 TipeoOpa3oBaHuil JorapupMUIeCKuX

. BBIPAXKCHHUI,

. NpUMEHSTH (POpPMyJTy mepexona OT jorapudma 1o OJHOMY OCHOBAHMIO K Jorapupmy 1o
IPyTrOMYy OCHOBaHUIO;

. NPUMEHSTH CBOMCTBA JIorapuPMUIeCKOl (PyHKLUNU MPU CPABHEHUH 3HAUEHUI BBIPAKECHHUN
U PEIIeHUH NMPOCTEHIINX JTIOTapu(PMUIECKIX YPABHEHUH U HEPABEHCTB;

. pewmarb pasIuuHbIe JIOTapupMUYECKHE YPABHEHHUS U MX CHCTEMBI C HCIIOJIB30BAHUEM
CBOWCTB Jlorapu()MOB 1 OOIINX METOOB PEIIEHUS yPaBHEHUIA,

. pewars JorapuMuUecKre HEpaBEeHCTBA HAa OCHOBAHMM CBOWCTB JIOrapU(pMHUUECKOM
byHKINU.

I'nasa S. Tpuronomerpuueckue popmyJibl

21. PapnannHast mepa yrna. 22. IIoBOpOoT TOUKM BOKpPYr Hadana koopauHart. 23. OmpeneneHue
CHHyCa, KOCUHyCa W TaHreHca yria. 24. 3Haku CHHyCa, KOCHHyCa M TaHreHca. 25. 3aBHCHUMOCTD
MEXIYy CHHYCOM, KOCHHYCOM M TAaHI€HCOM OJHOrO U TOro >xe yria. 26. Tpuromomerpuyeckue
toxaecTBa. 27. CUHyC, KOCUHYC U TaHTeHC YIJoB o U — o. 28. @opmyunbl cnokeHus. 29. Cunyc,
KOCHUHYC M TaHreHc nBoiHoro yria. 30. CuHyC, KOCMHYC W TaHI€HC IOJIOBUHHOro yrna. 31.
®opmyaiel npuseaeHust. 32. Cymma u pasHoCTb cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB.
OcHOBHas 1eab-cPopMUPOBATH MOHATHS CHHYCA, KOCHHYCA, TAHI'€HCA, KOTAHT€HCA YNCIIa,;
HAYYUTb NPUMEHSTH (POPMYJIbl TPUTOHOMETPUH U BBIYUCIICHUS] 3HAUEHUH TPUTOHOMETPUIECKIX
(GYHKIMHA M BBINOJHEHUS NMPeoOpa3oBaHUN TPUTOHOMETPHUYECKUX BBIPAKEHWH; HAYUUTh pPEIIaTh
NPOCTEHIIIE TPUTOHOMETPUIECKHUE YPABHEHNUS S X = a, cosx =amnpua =1, —1, 0.

PaccmaTpuBass ompeneneHuss CHHyCa U KOCHHyCa IEHCTBUTEIBHOIO YHUCJIA a, €CTECTBEHHO
pPeLuTh CaMble NPOCThIE YPABHEHMs, B KOTOPBIX TpeOyercs HAaWTH HYHCIIO a, €CIU CHUHYC WIH
KOCHHYC €ro HM3BeCTeH, Hampumep ypaBHeHus sima = 0, cos a = 1 u 1. m. Ilockonbky s
0003HaueHNsT HEU3BECTHOT'O 10 TPAIULMH UCTIONB3YeTCsl OyKBa X, TO 3TH YPAaBHEHHS 3aITUCBHIBAIOT
kKak o0bryHO: simx = 0, cosx = | u T. m. PemeHus 3TUX ypaBHEHHI HAXOASTCS C MOMOIIBIO
€AUHUYHOU OKPYKHOCTH.

BO3MOXHOCTD BBISIBJIEHUS 3HAKOB CHHYCA, KOCHHYCAa W TAHIEHCA IO YETBEPTSAM SIBIISIETCS
CIeACTBUEM CHUMMETPUU TOYEK EJUHUYHOM OKPYXXHOCTHM OTHOCHUTENBHO OCEH KOOpPAUHAT.
PaBeHncTBO coB(—a) = coBa ciienyeT U3 CUMMETPUHU TOYEK, COOTBETCTBYIOIIMX YHUCIAM a M —a,
OTHOCHUTENBHO ocu Ox.

3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHM€HCOM M KOTAHI€HCOM OJJHOTO U TOrO XKe
qyciia WM yIja CIeAyeT M3 TPUTOHOMETPUYECKOH (OPMBI 3aricH OEHCTBUTENBHOTO YHCIA U
ONpeaeNeHns CHHYCa U KOCHHYCa KaK KOOPAWHATEI TOUYKH € AMHUYHON OKPY>KHOCTH.

DopMy bl CIOKEHUs NOKA3BIBAIOTCA AN KOCHHYCa CyMMBI WJIH Pa3HOCTH, BCE OCTAJIbHBIE
(OpPMYJIBI CIIOKEHUS TTOJTYYAOTCS KAK CIIEICTBUS.

@DopMyJIbI CIOXKEHUS SIBIIFOTCS OCHOBHBIMH (hOPMYyJIAMH TPUTOHOMETPHUH, TaK KaK BCE APYTHe
MOKHO TIOJYYHMTh KakK CIEACTBUS (POPMyJIbI JBOWHOTO W IOJIOBHHHOTO YTIJIOB (HE SIBISIOTCS
00s13aTeNbHBIMU U1 U3y4YeHHs1), (OpMyJibl PUBEACHUS, PEOOPa3OBaHUsI CyMMBbl U Pa3HOCTH B

MPOU3BENICHUE.
3uarn:

] OTIpeeNIeHUs] CHHYCa, KOCHHYCA 1 TAHT€HCA,

b OCHOBHBIC (I)OpMy.]'IbI, Bpra)KaI-OH_II/Ie 3aBUCUMOCTDH Me>1<z[y CI/IHYCOM, KOCI/IHYCOM u
° TAHI'CHCOM

. oTpeeNieHre paguaHa,

J MIOHSITHE TOJKIECTBA KaK PaBEHCTBA,

Ymerhb:



. NEPEBOIUTH PAIUAHHYIO MEPY yTJia B rpaaychl U 0OpPaTHO,
. MOBOPAYMBaTh HAYAJBHYK) TOUYKY €JUHUYHOM OKPY>KHOCTH BOKPYI Hadajga KOOPAWHAT Ha
yroa o u

HAXOJUThb MOJOKEHHE TOYKH OKPY>KHOCTH, COOTBETCTBYIOLIEH AAHHOMY IEHCTBUTEIBHOMY
YHUCITY,

. HAXOAUTh CUHYC, KOCUHYC TaHTeHC st yncen Buaa [1/2k, k €; Z
. NPUMEHSTH (YOPMYJIBI AJI1 BEIYUCICHHS 3HAYSHUH CHHYCa, KOCMHYCa W TaHT'€HCa YMCla 1O
3a/1aHHOMY
3HAUYEHHIO OIHOTO U3 HUX;

. JOKa3bIBaTh TOJKAECTBA C UCIOJB30BAHUEM H3YUYEHHBIX (POPMYIT;
. BBIMOJIHATE MPE0OPA30BAHIE TPUTOHOMETPUIECKHIX BBIPAKEHHH.
I'nasa 6. Tpuronomerpuieckue ypaBHeHHUs

33. VYpaBHenmss cos = a. 34. VYpaBmeHue sin =a. 35. VYpasHeHnue tg=a. 36. Pemenue

TPUTOHOMETPUYECKUX ypaBHeHMH. 37. lIpumepsl pelmeHHs NPOCTEUIIHX TPUTOHOMETPUYECKHUX
HEPAaBEHCTB.

OcHOBHa e b— chOPMHPOBATHL YMEHHE PEIIATh MPOCTEHIINE TPUTOHOMETPHUECKUE
ypaBHEHUs] O3HAKOMUTD C HEKOTOPHIMH MpHUEMaMU peLIeHHs] TPUTOHOMETPUUECKUX YPaBHEHUH.

Kak u npu pemenHnn anreOpanmyueckux, MOKAa3aTENbHBIX M JIOrapU(MUYECKUX YPaBHEHUH,
peLIeHHe TPUTOHOMETPUYECKHX YPAaBHEHHH IyTEM pa3JIMYHbIX NPeoOpasoBaHUM CBOOUTCA K
PELIEHHIO MPOCTEHIITNX: COX = a, SINX = a, tgx = a.

PaccmoTrpenune npocTefnx ypaBHEHUH HAYMHAETCS C YPABHEHUSI COX = a, TaK Kak GopmyJia
€ro KOpHel mpomie, 4eM Qopmysia KOpHeW ypaBHEHHs SImX = a PerneHue Oojiee CIIOXKHBIX
TPUTOHOMETPHUECKUX YPABHEHUH, KOTJa BBIMOJHSIOTCS ajireOpanyecKue U TPUTOHOMETPHUYECKHE
npeoOpa3oBaHus, CBOAUTCS K PEIICHUIO POCTEHINNX.

PaccmaTtpuBarotrcss  ciefyromue  TUNbBI  TPUTOHOMETPHYECKUX  YPAaBHEHUH  JIMHEWHBIE
OTHOCHUTEJIHO SIIT X, COS X WJIM tg X, CBOASIIHECS K KBAaIPAaTHBIM H JIPYTHM alre0panvdeckum
YPaBHEHMSIM IIOCJI€ 3aMEHbl HEM3BECTHOIO, CBOASAILINECS K MPOCTEHINUM TPUTOHOMETPUYECKUM
YPaBHEHHMSIM TOCJIE PA3JIOKEHNs HA MHOXKUTEIH.

3narte:

. MOHATHUS APKKOCHHY €A, aPKCUHYCa U apKTaHI€HCa,

. (bopMy JIbl KOpHEH MPOCTEHIITNX TPUTOHOMETPHUIECKHX Y PAaBHEHHIA;

. MPUEMBI PELIEHUN Pa3IMYHbIX TUNIOB YPABHEHU,

. MIPUEMBI PELIEHUS] MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Ymern:

. peuaTe NpOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHNS],

. MIPUMEHSATD PA3JINYHBbIE IPUEMBI IPH PELIEHUH TPUTOHOMETPUUYECKUX YPaBHEHUH;
. peuaTe NpOCTEHIINEe TPUTOHOMETPUYECKUE HEPABEHCTBA.

IMoBTOpenue kypca 10knacca



TemaTnuyeckoe MJIaHHpPoOBaHUE 10 YYeOHOMY NMpeaAMeTY

MaremaTuka: «Aaredopa u Hayaja maTematudeckoro anaamsa» (10 kaacc)

Ne TeMa Komuu | Ilnanupyemslie pe3ynbTaTsl
€CTBO
4acoB
1 IToBTOpEHUE. 2
PauyonanbHble BBIpaXKEHUS.
[IpeobpazoBanus
paLMOHAJIbHbBIX BBIPAKEHUH.
2 IloBTOpenue. YpaBHeHus u | 2
CHUCTEMBI YPaBHEHU.
1./leficTBUTE/IbHBIE YHCJAA 0000IUTP M CHUCTEMATU3UPOBATh 3HAHUS O
OEeHCTBUTENbHBIX  4HUCHIaX; CcHOPMHUPOBATH
MOHATHE  CTENEeHU C  JeHCTBUTEJbHBIM
MOKa3aTeNeM, Hay4uTb NPUMEHSATH
OTpenesieHus] apu(pMeTHIeckoro KOpHSA U
CTENEHU, a TakKXke UX CBOWCTBA IIpHU
BBIMOJIHEHHH BBIYHCICHUN U PeoOpa3oBaHUU
BBIPAYKCHUI.
3 Llensie wu  pauuoHanbHbIE | 1
4qucia
4 JleficTBUTENBHBIC YHCIIA 1
5 Bxonnas KOHTpOJbHas | 1
pabora
6 beckoneuno  yOsiBaromas | 2
reOMeTpHUYeCKas
nporpeccusi
Apupmerndeckuii  KOpeHb | 2
8 HATYPaJIbHON CTENEHU.
9 CreneHb ¢ pallMOHaNbHBIM U | 5
JNEeUCTBUTEJIbHBIM
MIOKa3aTesIeM
12 Pemenne ynpaxxeHudl 1o |3
TEME: «JleficTBUTEIbHBIE
qUCIIa»
13 Kp Nl no meme: |1

«ﬂeﬁcmeumeﬂbu ble Huciia»

2. CtenenHasi pyHKums.

00O0IUTh M CHCTEMATH3MPOBATH HM3BECTHBIC
U3 Kypca ainreOpbl OCHOBHOM IITKOJIbI CBOWCTBA
(YHKUWH, W3y4YUTh CBOWCTBA CTEMEHHBIX
GYyHKUMHA ¢  HATypallbHBIM W LEJbIM
MOKA3aTeNIIMU U HAYYUTh NMPUMEHATh UX MPU
pellEeHNH  yYpaBHEHHH W HEPABEHCTB,
copMHpOBATh TOHATHE PABHOCHUIBHOCTH
YPaBHEHUI, HEPABEHCTB, CUCTEM YPABHEHUI U




HEPaBEHCTB.

14 Crenennass ¢QyHkums, ee |3
CBOWCTBA H rpaduk
16 B3aumMHo-oOpaTHbIe 2
byHKIHU
17 PaBHOCUNBHBIE YpaBHEHHS U | 3
HEPaBEeHCTBA
19 Hppauuonanbheie 5
yYpPaBHEHHUSI.
22 Hppauuonanbhsie 3
HEPaBEeHCTBA.
24 KpNo2 no meme: | 1
«Cmenennan pyuxyuny
3. IlokazaTenbHast U3YUNTh CBOHCTBA IOKA3aTENbHOW (DyHKIIHH
PpyHknus. ,HAYYNUTDb peIlaTh MOKa3aTeNbHbIC YPaBHEHUS
U HEpaBeHCTBa, MpOCTeNlINe CHCTEMBI
MOKa3aTeNIbHbIX YPaBHEHUN U HEPABEHCTB..
25 IMokazatenpHast pyHKIUS, €€ | 3
CBOWCTBA M rpaduk.
27 IlokasaTenbHble ypaBHeHHsT | 5
30 Iloka3atenbHble 5
HEPaBEeHCTBA
33 CucreMbl  MoOKas3aTeNbHBIX | 3
YPaBHEHUI U HEPABEHCTB
35 KonTtponbnas padora Ne 3 | 1
no Teme :
«IlokazarenbHas
by
4. Jlorapugmuueckas copmMHupOBaTh TMOHATHE JorapupmMa YHCIA;
Ppynknus. HAY4YUTb TMPUMEHSTH CBOICTBAa JIOrapugpmoB
IIPU PELIEHUH yPaBHEHWI M3YYHTh CBOMCTBA
norapupmuyeckoii  (PyHKUMH W HAy4YUTh
NPUMEHSTh €€ CBOWCTBA MPH PEIIEHUH
NPOCTEHIINX JIOrapu(PMUUECKUX YPAaBHEHUH H
HEPaBEHCTB.
36 Jlorapudmel 3
38 CaoticTBa JiorapupMoB 3
40 Hecsatuunblie u|3
HATypaJbHbIE JIOrapUPMBI
42 Jlorapudpmuueckas 3
byHKIHS. ee  rpaduk,
CBOMCTBA
44 Jlorapudmmueckue 5
ypaBHEHUsI
48 Jlorapudmmueckue 4
HEPaBEeHCTBA
51 Jlorapudmmueckue 1
ypaBHEHUS U HEPABEHCTBA.
52 Jlorapudmmueckue 2

YPaBHEHUsI U HEPABEHCTBA




53

Pemenne ymnpaxHeHud 1o
Teme: «Jlorapupmudeckas
byHKLTSD .

54

KonTtpoabnas padora Ne 4
no Teme:
«JIorapupmuyeckas
byHKIuD)

S.Tpuronomerpuueckue
(¢popmy.nl.

copMHpOBaTh TMOHATUS CHHYCa, KOCHHYCA,
TaHIeHCa, KOTaHMeHCa 4MCJa, Hay4MTh
NPUMEHSTh (POPMYJIBI TPUTOHOMETPHUH IS
BBIUUCIICHHS] 3HAYCHUH TPUTOHOMETPHUYECKUX
(GyHKIMIA W BBINOJHEHUS NPeoOpa3OBaHHIA
TPUTOHOMETPHUYECKUX BBIPAKEHHH; HAYYHUThb
pemarb NPOCTEHIINE TPUTOHOMETPHUYECKUE
ypaBHEHUs SiM X =a, cosx =amnpua =1, —1
0.

2

55

PaguanHas Mepa yria.

56

IloBopoT TOYKM  BOKpYT
Hauyaja KOOpAUHAT

57

Onpenenexnue CHUHYCa,
KOCHHYCa U TAHT€HCA YIJIa

58

3HaKu CHHyca, KOCHHyca U
TAHT€HCA yIia

59

3aBUCHUMOCTD MEXAY
CUHYCOM, KOCHHYCOM U
TAHMEHCOM OIHOTO H TOTrO
JKe yIiia

61

Tpuronomerpuueckue
TOXECTBA

62

CuHyc, KOCHHYC, TaHI€HC
YyIJIOB O U - O

64

DOpMyJIBI CIOKEHHUS

66

CuHyc, KOCMHYyC M TaHI€HC
JIBOMHOTO yTIJia

69

CuHyc, KOCMHYC M TaHI€HC
NOJIOBUHHOIO yIJa

70

DopMyJibl NPUBUACHUS

[\®)

72

CyMMa u pa3HOCTb CHHYCOB.
Cymma 51 Pa3HOCTh
KOCHHYCOB

74

Pemenne ymnpaxHeHud 1o
TEME:
«Tpuronomerpuueckue
bopmMyIBDY.

75

KonTtposbnas padora Ne §
no Teme:
«Tpuronomerpuueckue
dpopmyan»

6.Tpuronomerpuueckue
YPABHEHHSI.

copMHpOBATh YMEHHE pelIaTh MPOCTEUIIHe
TPUTOHOMETPUUECKHE YPABHEHHsI O3HAKOMUTD
C  HEKOTOPbIMH  IpUE€MaMH  peLIeHHs




TPUTOHOMETPUYECKUX YPABHEHUIA.

76

YpaBHeHUE COS X = O

79

YpaBHeHHeE sin X = o

82

YpaBHeHue tg x = o

84

Pemenne
TPUTOHOMETPUYECKUX
YPaBHEHUI

RN || W

92

ITpumepsnr peLueHust
MPOCTEHIINX
TPUTOHOMETPUIECKUX
HEPAaBEHCTB

95

Pemenne ymnpaxHeHud Mo
TEME:
«Tpuronomerpuueckue
YPaBHEHHUSD).

96

KonTtponbnas padora Ne 6
no TeMe
«Tpuronomerpuueckue
YPABHEHHSI».

Hrorosoe nosTopenue.

97

IToBropenue. Crenenp c
paLMOHATBHBIM
NEeNCTBUTENBLHBIM
MOKa3aTejIeM

98

ITosTOpeHue.
Hppauuonanbhsie
YPaBHEHHSI.

99

IlosTOpeHue
Iloka3aTenbHbIE ypABHEHMUS.
IlokazatenbHble
HEPaBEHCTBA.

100

IlosTOpeHune
Jlorapudmmueckue
ypaBHEHUSI.
Jlorapudmmueckue
HEepaBEeHCTBA.

101

ITosTOpenue.Pemenne
TPUTOHOMETPUIECKUX
YPaBHEHHUI.

102

IlosTOpenue.Pemenne
TPUTOHOMETPUIECKUX
HEPaBEHCTB

103

HroroBass  KOHTpOJBLHAS
paGoraNe7

104-
105

Hrorosoe 00001menue




