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ITosscHUTENBbLHAA 3aNIHCKA

Paboyas mporpamma 1o npenmery «MaremaTuka: «anredpa 1 Hadajla MaTeMaTHYeCKOTo aHAIN3a
s 10-11 kmaccoB 00meo0pazoBaTenbHON MIKOJBI (YriTyOJIeHHBIA YPOBEHB) COCTAaBJIEHA B COOTBETCTBUU
¢ denepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM CpenHero oomero obOpa3oBaHUs,
YTBEPKJAEHHOTO Npuka3oM MuHnucrtepcTBa oOpasoBanus U Hayku Poccuiickoit ®denepanuu ot 17.05.2012
Ne 413 (c umsmenenusmu) (manmee — PI'OC COQO). Ilporpamma OpuEHTHpOBaHAa Ha  II€JIEBbIE
MPUOPUTETHI, CHOPMYIMPOBAHHBIC B pabodell mporpaMMe BOCITUTAHHSI.

Coopauk paboumx nporpamm. 10-11 xmaccel. ba3oBelii W yriryOJeHHBIH YpOBHHU: y4eOHOE
mocodue JuIsl yaurenei oomeobpasosar. opranusanuii/ coct. T. A. Bypmucrposa. — M.: [IpocBemenue,
2016 (2018).

Vyeonuk: Huxonbckmit C. M., IloramoB M. K., PemernmkoB H. H. «Anrebpa u Hauana

Maremarnueckoro aHanmsa. 11 kmacey. — M.: IIpocBemenue (6a3oBoe 1 MpoUIbHOE U3yUEHUE)

MECTO IIPEIMETA «<MATEMATHKA: AJITEBPA H HAYAIA MATEMATHYECKOI' O
AHAIU3A» B YYEFHOM IVIAHE
Vueonni mwian MBOY  «KoTenpHUKOBCKas IIKOJIa» TpeaycMaTpUBaeT H3ydyeHHWE TMpeaMeTa
«MaremaTka: anreOpa M Haudajga MaTeMaTHYeCKOro aHalln3a», BXOJALIEro B IMPEIMETHYI0 001acTh
«MaremaTuka u nHpopmaTHka», B 10-11-m knaccax B konuuectse 1o 136 vacoB (34 yueOnble Heaenu, 4
gaca B HEJICINI0), U3 HUX 8§ KOHTPOJIBHBIX PaboT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

KoMmneTeHTHOCTHBIN MMOAXO0J OMNpENeNseT CIAeAyIoUMe OCOOEHHOCTU TPEABABICHUS COACPIKAHUS
00pa3zoBaHMs: OHO MPEACTABJICHO B BHJIEC TPEX TEMAaTUUECKUX OJOKOB, oOecreunBaromux (popmMupoBaHue
KoMIieTeHIMil. B mnepBom Onoke mpencTaBieHbl IUJAKTUYECKHE €IUHUIBI, OOecredrBaroine
COBEpIICHCTBOBAHWE MAaTeMaTUYECKUX HaBBIKOB. Bo BTOpOM — AMIAKTUYECKHE €AMHMIIBI, KOTOpHIE
coJiep’KaT CBEACHUA O crocobax MOObIBaHMS U MPAKTMYECKOM MPUMEHEHHWH MAaTeMaTHYeCKHX 3HAaHUU.
D10 conepxkaHue oO0ydeHUs sBisSeTcsd 0a30il Uil pa3BUTHS KOMMYHHMKATHBHO - HH(QOPMAIMOHHOM
KOMITETEHIIMHN ydamuxcsa. B TpeTbem Onoke NpeAcTaBleHbl IUIAKTUYECKHUE EIUHHIIBI, OTpa)karollue
OCHOBHBIE JIOCTH)KEHUSI W oOecneuuBarollMe pa3BUTHE Y4eOHO-TO3HABATEIbHOW U pedIeKCUBHOM
KOMIleTeHIIMK. TakuMm 00pa3oM, KajJeHIapHO - TeMaTHYecKoe IUIaHHpPOBaHHWE 00ecreyrBaeT
B3aMMOCBSI3aHHOE PAa3BUTHE M COBEPILICHCTBOBAHHE KJIIOYEBBIX, OOIIEMPEIMETHBIX M MPEIMETHBIX
KOMIIETEHIIU .

[Tpunuunsl oT6Opa conepKaHUs CBA3aHbl C IPEEMCTBEHHOCTBIO Liesiell 00pa3oBaHMs Ha Pa3IUYHBIX
CTYMEHAX W YPOBHAX OOYYEHHUs, JIOTUKOW BHYTPUIPEIMETHBIX CBA3€H, a TaKKe C BO3PACTHBIMU
0COOEHHOCTSIMH pa3BUTUs ywamuxcd. IIpodunbHoe M3ydeHue anreOpbl M Hayajl aHAIW3a BKJIIOYAET
MOJArOTOBKY Y4YalllUXCs K OCO3HAHHOMY BBIOOpY NyTeil mpojoykeHuss oOpa3oBaHus M Oynyriei
npodeccHoOHaTbHON 1A TeIbHOCTH.

JInyHOCTHAN opueHTalusA 06pa30BaT€J'II)HOFO nponecca BbISABIISICT HPUOPUTET BOCIIUTATCIIBHBIX W Pa3BUBAIOIINX
ueneﬁ OGy‘ICHI/IfL CnocoOHOCTh ydJalmuxcs IMOHUMAaTh NPHUYUHBI U JIOTUKY PA3BUTUA MATCMAaTUYCCKUX HPOLIECCCOB
OTKPBIBACT BO3MOXXHOCTb JIsI  OCMBICJICHHOI'O  BOCIIpUATHA  BCCrO pa3H006pa3I/I>1 MHPOBO33PCHYCCKUX,
COLUOKYJIBTYPHBIX CHUCTEM, CYIICCTBYIOIIUX B COBPEMCHHOM MMHPEC. Cucrema y‘le6HBIX 3aHATHHN IpHr3BaHa
CIIocoOCTBOBATh Pa3BUTUIO JIMYHOCTHOM CaMOI/II[GHTI/I(bI/IKaL[I/II/I, FyMaHHTapHOﬁ KYJIBbTYPBI HIKOJIBHUKOB, YCUJICHUIO
MOTHBALlMU K COOUAJIbBHOMY IMO3HAHUIO U TBOPUYCCTBY, BOCIIUTAHUIO JIMYHOCTHO U 06H_ICCTBGHHO BOCTpe6OBaHHBIX
Ka4deCTB, B TOM YUCJIC I'PAXXAaHCTBCHHOCTHU, TOJICPAHTHOCTH.



JlesiTeIbHOCTHBII  MOAX0 OTPAKaeT CTPATETHI0O COBPEMEHHOW 00pa30BaTENbHONW  MOJUTUKU:
HEOOXOJMMOCTh BOCHHUTAHHUSI 4YelOBeKa W TpaXJaHMHA, HHTETPHPOBAHHOTO B COBPEMEHHOE €My
00111eCTBO, HAIEJIECHHOTO Ha COBEPILICHCTBOBaHME ATOT0 olmiecTBa. CrucreMa ypoKOB COPUEHTHPOBaHA HE
CTOJBKO Ha TMepegady '"TOTOBBIX 3HAHMH", CKOJBKO Ha (OpMUpOBaHHME AaKTHBHOW JIMYHOCTH,
MOTHBHPOBAHHON K caM0O00pa30BaHMIO, 00JIaIa0NIe JOCTATOYHBIMU HAaBBIKAMU U TICHXOJIOTHYECKUMU
YCTaHOBKaMH K CaMOCTOSITEIbHOMY MOWCKY, OTOOpY, aHAJIM3y M HCIOJIB30BaHUIO HMH(pOpManuu. OTO
MIOMO’KET BBITYCKHHUKY aJalTHPOBAaThCA B MHpE, TAe 00beM HH(pOpMAIMK pacTeT B T€OMETPUYECKOH
MPOTPECCHH, TAE COLMAIbHAS U MPOPECCHOHATBHAS YCIEIIHOCTh HANPSAMYIO 3aBUCAT OT MO3UTHBHOTO
OTHOIIEHUSI K HOBALIUSAM, CAMOCTOSITEIbHOCTH MBIIICHUS U HHUIIUATUBHOCTH, OT TOTOBHOCTH IPOSBIAThH
TBOPUYECKUN TOJXOJ K JeNly, UCKaTh HECTaHIApTHBIE CHOCOObI pelieHus MpodiaeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3alMO/JICHCTBHIO C JIIOJIbMU.

N3ydenne anreOpbl M Hayajdl MaTeMAaTUYECKOTO aHajdM3a B CTaplied MIKoJie JaéT BO3MOXKHOCTb
JOCTH>KEHUS 00Yy4YaIOIIMMHUCS CIEAYIOIUX PE3YIbTATOB.

Juunocmnuie:

1) chopMHpPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;
KPUTHYHOCTb MBIIUJICHUA, YMCHUE PACIIO3HABATH JIOTHYCCKH HCKOPPEKTHBIC BBICKA3BIBAHUA, OTINYATh
TUNoTe3y OT (aKTa;

2) TOTOBHOCTh M CITOCOOHOCTh BECTH JTUAJIOT C JIPYTUMHU JIIOJbMH, JTOCTUTATh B HEM B3aMMOIIOHUMAHUS,
HaxOJIUTh OOIIKE e U COTPYIHUYATD TSl MX JOCTHXKCHUS;

3) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JEThMH MIIQJIIIETO BO3pPacTa, B3POCIBIMH B
00pa3zoBaTeNlbHON, OOIIECTBEHHO TMOJIE3HOU, yueOHO-HCCIe0BATEIbCKON, TPOSKTHOW M APYTHX BHIAX
JeSTEIbHOCTH,

4) TOTOBHOCTbh U CIIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEH
JKU3HHU; CO3HATEJIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCICIIHON
npoheCcCHOHANIBHOM U 0OIIECTBEHHOU JEATEILHOCTH,

5) ICTETUYCCKOC OTHOLICHUEC K MUPY, BKIIIOYAA 3CTCTUKY 6BITa, HAYYHOTI'O U TCXHHUYCECKOI'O TBOPUCCTBA,

6) oco3HaHHBIM BBIOOP Oymymiei mpodeccur U BO3MOXKHOCTEH peaau3aluid COOCTBEHHBIX >KHM3HEHHBIX
IUTAHOB; OTHOIIEHUE K Mpo(ecCHOHANbHON MAEATENIbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOIEM.

Memanpeomemnmnuie:

1) YMCEHUE CaMOCTOATCIIBHO ONPCACIIATH HEIW HCATCIBHOCTU MU COCTAaBJIATHL  INIAHBI JACATCIBHOCTH,
CaMOCTOATCIIbHO OCYHICCTBJIATE, KOHTPOJIIMPOBATE U KOPPEKTHUPOBATH ACATCIBHOCTL; MCIIOJIB30BATH BCC
BO3MOJKHBIC PECYpPChl AJId HOCTHUXKCHUS ITOCTABJICHHBIX neiaed u pcam3allu TIaHOB JACATCIBHOCTU,
BLI6I/IpaTB YCIICIIHBIC CTPATCIUU B PA3JIMYHBIX CUTYAIIUAX,

2) yMeHHEe MpOIYKTUBHO OOIIAThCS W B3aMMOJICHCTBOBAaTH B IPOLIECCE COBMECTHOM JAEATENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3(p(PeKTUBHO pa3periars KOHPIUKTHI;



4

3) BiaseHWE HaBBIKAMH IMO3HABATEIBHON, Y4eOHO-MCCIEIOBATEIHCKOM W TPOEKTHOW JESATCILHOCTH,
HaBBIKAMU pa3pelieHust mpooIeM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOWICKY METOJOB
pelieHus MPakTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENBHON WH(POPMALMOHHO-TIO3HABATEIFHON JESITEIBHOCTH,
BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(POPMALMU, KPUTUYECKU OLEHUBATh U
MHTEPIPETUPOBATH UHPOPMALIHIO, TOTYYaEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

5) yMEHHE HCIIOJIB30BaTh CPeICTBa WH(MOPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (mamee —
HUKT) B pemieHuu KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpraHM3allMOHHBIX 337a4 C COOJIIOJIEHUEM
TpeOOBaHUN SProHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, PECYpCOCOEpPEeKEHUS, IPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE€301aCHOCTH;

6) BJIAICHUC A3BIKOBBIMU CPCACTBAMU — YMCHUE SAACHO, JIOTUYHO U TOYHO MU3JIaraTb CBOIO TOYKY 3PCHUA,
HCII0JIb30BAaTh aICKBATHBIC A3BIKOBLIC CPCACTBA,

7) BnajeHUWEe HaBbIKAMU II03HABATEIbHOW peQreKcuu Kak OCO3HAaHUS COBEpIIaeMbIX HEHCTBUI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHWI, T'PAHUIl CBOETO 3HAHUS M HE3HAHMS, HOBBIX
ITO3HABATENBHBIX 3374 U CPEACTB UX TOCTHKEHUS.

Ilpeomemmnoie
Yriay0JjieHHbI YpOBEeHb

[IpeameTHBIC pE3yabTAaThl OCBOCHUS WMHTETPUPOBAHHOTO Kypca MaTeMaTHKH OPHUEHTHPOBAHBI Ha
(hopMupOBaHHE IEIOCTHBIX MPEJACTABICHUNH O MHPE U OOIICH KyJIbTYphl OOYJaIOIMMUXCs MyTEM OCBOCHHS
CHUCTEMaTUYECKUX HAYYHBIX 3HAHUM M CIIOCOOOB JIEHCTBHI Ha METANPEAMETHOW OCHOBE, a MPEIMETHBIC
pe3ynbTaThl OCBOCHMsI Kypca ainreOppl M HavaJl MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM YpOBHE
OPHEHTHPOBAaHbI Ha O0OECIICUCHHE MPEUMYIIECTBEHHO OO0IIe00pa3oBaTeIbHOM W OOIIEKYJIbTYPHOM
noarotoBku. OHM MPEANOJIararoT:

1) chopmHupOBaHHOCTH MPEJCTABICHUM O MaTeMaTHKe KaK YacTH MHUPOBON KyJabTYyphl MU O MECTE
MaTeMaTHUK{ B COBPEMEHHOM MUBUIM3AIMH, O CIOCO0aX OMUCAHMS HA MaTEMaTHUYECKOM SI3bIKE SIBICHUUN
peaIbHOTO MUDA;

2) chOpMUPOBAHHOCTh TMPEACTABICHUM O MaTeMaTHYeCKMX TIOHATUSAX KaK O BaKHEUIINX
MaTeMaTHYeCKUX MOJIENIX, MO3BOJSIONIMX OMHCHIBATH W U3ydaTh pa3Hble MPOLECChl U SBJICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHHSI MAaTEMAaTHUYECKUX TEOPHIA;

3) BJIAICHUC MCTOJAAMH JOKAa3aTCIIbCTB U AJITOPUTMOB PCIICHHA;, YMCHHUEC HX IMPUMCHATH, IMPOBOAUTH
AOKAa3aTCJIbHBIC PACCYKACHUA B XOJC PCIICHHUA 3a1a4,

4) BnazieHue CTaHIAPTHBIMHM NpUEMAMHU pelleHHs pallMOHAIBHBIX M MPPALMOHAIBHBIX, MOKA3aTENIbHBIX,
CTETICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHMHM M HEPABEHCTB, MX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHUCIE JUIsl NOMCKAa YT PEIIEHHS M WIIIOCTPALUN PELICHUS
ypaBHEHUI U HEPABEHCTB;

5) C(bOpMI/IpOBaHHOCTB HpCIlCTaBJ'ICHI/Iﬁ 00 OCHOBHBIX HNOHATHUAX, HACAX MW MCTOIAX MAaTCMAaTHYCCKOI'O
aHajinu3a,



6) chopMUPOBAHHOCTH MPEACTABICHUIA O MPOIIECCaX U SBICHHUIX, UMEIONINX BEPOSTHOCTHBIN XapakTep,
0 CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MHUpE, 00 OCHOBHBIX MOHSATUSIX JIEMEHTAPHOU TEOpUn
BEPOSITHOCTEH; CPOPMUPOBAHHOCTh YMEHHUI HAXOJUTh U OIEHUBATH BEPOSTHOCTH HACTYIJICHHUS COOBITUIN
B IIPOCTEUIIMNX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapPAaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

7) BJIAICHUC HAaBbIKaMU MCIIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM IIpH PCHICHUHU 3a1a4.

COJEPKAHUE YYEBHOI'O IPEJIMETA
10 KUIIACC

1. JleiicTBUTe/IbHBbIE YHCIA

[TonsTe HaTypanpHOTO yucia. MHokecTBa uncen. CBoicTBa JeCTBUTENbHBIX yucel. [lepecTaHOBKH.
Pazmemenus. Coueranus.

Ocnoenasn ueinb — CUCTEMATU3HUPOBATE M3BCCTHBIC W HW3YUUTH HOBBIC CBCACHHA O )IGI\/'ICTBI/ITGJ'H)HI)IX
quciaax.

3uatb noustue «llepectanoBku. Pazmemenus. Couetanus»;
YMeTb HaXOUTh PA3HUILY MEKy HUIMHU U HAyYUThCS PUMEHATh UX IIPU PELICHUH 33]1a4.
2. PanuoHa/IbHbIe yPABHEHUS] H HEPABEHCTBA

Pammonaneupie  BelpakeHus. Dopmynasl OmHOMa HbOTOHA, CyMMBI M Pa3HOCTH CTCIICHEH.
Pammonaneubie ypaBHeHUsA. CHCTEMBl palMOHAJIbHBIX YpaBHEHUH. MeETOJ MHTEpPBAJIOB pPEUICHUSA
HepaBeHCTB. PammoHanbHble HepaBeHCTBAa. Hectporue HepaBeHcTBa. CHCTEMbl palMOHATbHBIX
HEPaBEHCTB.

Ocnoenasa yenb — chopMupoBaTh YMEHHS peliaTh pallioHaIbHbIC YPaBHEHHS 1 HEPaBEHCTBA.
3nartb hopmynsl OnHOMa HprOTOHA, M Pa3HOCTH CTETICHEH.

Ymern peiaTh paliliOHAJIbHBIC YPaBHCHUS U UX CUCTCMBI,; IIPUMCHATE METOA HHTEPBAJIOB JIs pEIICHUSA
HCCJIOJKHBIX pallHOHAJIbHBIX HCPABCHCTB U UX CUCTCM.

3. Kopenb cTenenu n

[Moustuss ¢yukuuun u ee rpaduka. Oynkius y = x". [loHsaTre kopHs crenenu n. KopHu yeTHOH u
HEYeTHOH creneHnel. Apupmerndeckuii kopeHb. CBoICTBa KOpHEH cTeneHu n. Qyuxkyus y = .

Ocnoenas Ueinb — OCBOUTH IIOHATHA KOPHSA CTCIICHU N U apI/Iq)MeTI/I‘leCKOFO KOPH:I; BBIpa6OTaTL
YMCHHC HpeO6p3.30BBIBaTB BBIPAXKCHUS, COACPIKAIINEC KOPHU CTCIICHU N.

3nams onipenieNieHne KOPHsI n-OU CTETEeHHU, OHATHE (YHKIUU U ee Tpaduka, apupMeTHIecKoro KOpHs
-OM CTEIIEHU U er0 CBOMCTBA.

Ymems HaxoquTh 3HaYEHHE KOPHSI Ha OCHOBE OMNPEAETICHUS M CBOICTB, BBINOIHSATH NMPeoOpa3oBaHus
BBIpaXKEHUH, co/ieprKaliie KOPHHU, CTPOUTH TpadUK CTEIEHHOW (QyHKIUY.

4. CTteneHb NOJOKHTEIbLHOI0 YHCJIA



[TonsTHE U CBOIICTBA CTENEHU C pallMOHAJIbHBIM NOKa3aTesneM. [Ipenesn nocnenoBareapHOCTH.
Bbec xoneuHo yoObIBaromas reomeTpuaeckas nporpeccusi. Yucio e.
[TonsiTHE CTENEHU C HPPANMOHALHBIM MOKa3zareaeM. [lokasarenpHas QyHKIIHS.

Ocnognas yenp — yCBOUTH MOHATHE PALIMOHAIBHOW M HMPPALMOHATIBHON CTENEHEH MOJIOKUTEIHLHOTO
YHcya U NOKa 3aTeIbHON (DyHKIHU.

3namp onipesielieHNe CTENEHH ¢ JEHCTBUTENBHBIM II0KAa3aTelIeM, OIPEIEICHUE II0Ka3aTelbHOU
¢byHKIMH, POpPMYITYy CYMMBI OECKOHEYHON T'€OMETPUUYECKON Mporpeccuu;

yMemb HaXO/IUTh 3HAYEHUE CTEMNEeHM, YIPOIIaTh BhIPAXKEHUS, COAEpIKaIllie CTENEHb, CTPOUTH Tpaduk
MOKa3aTeabHON (PYHKIIMH.

5. Jlorapu¢gmsl

[TonsiTue u cBoiictBa norapupmoB. Jlorapupmudeckass ¢yHkuus. JlecaTHUHBIN Jorapudm
(mpubnuxeHHbie BhunciaeHus). CteneHHble QyHKIUH.

OcHogHasi yenb — OCBOUTH MOHATHS Jiorapudgma M Jorapupmuueckord (yHKIMH, BbIpaOOTATH
yMeHHe NpeoOpa3oBbIBATh BHIPAXKEHUS, COAEpIKAIUE JIOTapu(MBI.

3unamp onpeneneHue jorapudma, CBONCTBA,

Ymemos ctpouts rpaduk norapubmuyueckord (YHKIMH, HAXOAWTHh 3HAYCHHS JIOTApUPMUICCKUX
BBIPKCHUH, MPUMEHSTH CBOCTBA JIOTapH(MOB TSI TPEoOpPa30BaHMUs JIOTAPH(PMUUESCKUX BHIPAKEHUH.

6. [loka3zaTebHble U Jorapu)MuvecKue ypaBHEeHUs] U HEPABEHCTBA

HpOCTCfII.HPIG IIOKa3aTCJIbHBIC U J'IOl"apI/I(bMI/I‘IeCKI/Ie YpaBHCHUS. ypaBHeHI/IH, CBOAIIUCCA K
HpOCTGﬁHIHM 3aMEHOHl HEW3BECTHOTO. HpOCTGﬁH.IPIG IIOKa3aTCJIbHBIC U JIOFapI/I(l)MI/ILIeCKI/Ie
HCPABCHCTBA. HepaBCHCTBa, CBOJAINUECA K HpOCTeﬁHJI/IM 3aMe HOM HEM3BECTHOTO.

OcHosHnasn ueinb — C(i)OpMI/IpOBaTb YMCHUC PCIIATh ITOKA3aTCJIbHBIC U J'IOl"apI/I(bMI/I‘IeCKI/Ie YPaBHCHUS
1 HCPABCHCTBA.

3nams onipenienieHne Jorapu(PMUYECKUX W TIOKA3aTEeNbHBIX YpPaBHEHHH M HEPAaBEHCTB, PUEMBI
pelIeHUs MPOCTEHIINX UX YPaBHEHUI 1 HEPABEHCTB;

YMemp peuiaTh NOKa3aTeabHbIe U JIOTapu(MUUecKie YpaBHEHUS U HEPABEHCTBA.
7. CHHYC H KOCHHYC yIJa

[Tonstue yria m ero mepbl. OnpezeneHne CHHyca M KOCHHY Cayrja, OCHOBHbIE (POpMysbl AJsl HUX.
ApKCHHYC U apKKOCHHYC.

Ocnoeénaa yenb — OCBOUTH TOHATHS CHHYCA W KOCHHYCa IPOU3BOJIBHOTO YIila, M3Y4YHTh CBOICTBa
GbyHKIME yraa: sinx U cos X.

3namep onipenierieHe CUHyca, KOCHHYCa, pajuaHa, apKCHHYca, apKKOCHHYCa, OCHOBHBIE (DOPMYIIbI
TPUTOHOMETPUH;



Ymems Boipaxkatb paguaHHyl0 Mepy yrila B I'PaAyCHYI0 M HA00OpOT, HaXOJIUTh 3HAUYEHHE CHHYCA,
KOCHHYCa JI000TO yria, mpeoOpa3oBbIBATh TPUTOHOMETPUYECKHE BBIPKEHUS, HMCIOJbB3YS OCHOBHBIC
(dbopMyIbl, HAXOAUTH 3HAYEHUSI APKCUHYCOB U APKKOCHHYCOB.

8. TaHreHc m KOTaHTeHC yrja

OmnpeneneHusi TaHTeHCAa W KOTAHTEHCA yIJla W OCHOBHBIE (OPMYNBI sl HHUX. ApPKTaHTEHC H
APKKOTaHTEHC.

OcnoeéHnasa yenb — OCBOUTH MOHATHS TAHI€HCA U KOTAHI€HCA IPOU3BOJIBHOTO YIJIa, U3Y4UTh CBOMCTBA
GbyHKIMM yria: tgx u ctgx.

3namp onipe/ieTIeHNEe TAHT€HCA U KOTAHTeHCa, apKTaHTeHCa U apKKOTAaHT€HCa; OCHOBHBIE (DOPMYIIBI IS
HUX;

YMeTh HaXOAUTh 3HAUCHHUS TAHT€HCA M KOTAHT'CHCA JIF00OT0 yria.
9. @opmybI CII0KEHUST

Kocunyc cymmbl (1 pa3HOCTH) ABYX YriioB. @opMyJibl 171s1 JOTIOMHUTEIBHBIX YITI0B. CHHYC CyMMBI
(1 pasHoctH) nByX yriaoB. CyMMa M pa3HOCTb CHHYCOB M KOCUHYCOB. DOpMyibl JUIsl ABOWHBIX U
ITOJIOBUHHBIX YIJIOB.

Ocnoenaa wuenb — OcBOUTh (GOPMYJbl KOCHHYCa W CHHYca CYMMBI M Pa3HOCTH JBYX YIJIOB,
BbIPa0OTAaTh YMEHHE BBIMIOJIHATH TOXKIECTBEHHbIE MPeoOpa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHUH C
HCI0JIb30BAHNEM BBIBEICHHBIX (HOPMYII.

3nams GOpMyIbl CII0KEHHUS, TBOMHBIX U MOJOBUHHBIX YIII0B, GOPMYJIbl CYMMBI U Pa3HOCTU CUHYCOB U
KOCHHYCOB;

Ymems npumensats GopMynbl TPUTOHOMETPUU I YIIPOIIEHUS TPUTOHOMETPHUYECKUX BBIPOKCHUN U
BBIYHCIIEHUH .

10. Tpuronomerpuyeckue GyHKIMHA YMCJIOBOT0 apryMeHTa
OyHKIMU y = sin X, y = COS X, y =1g X, y = ctg X.
Ocnoenas yenp — U3y4UTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIMN U UX IpadUKOB.
3nams onpeneneHre TPUrOHOMETPUUECKUX (PYHKIUI HX CBOWCTBA;
Ymems ctpouts rpauku TpUroHOMETpUUECKUX (DYHKIUH, ONPEAENIATh UX MEPHOJL.
11. TpuronomeTpuyecKue ypaBHeHUsI 1 HEPABEHCTBA

HpOCTCfII.HPIC TPUTOHOMCTPUYICCKHUEC YpPABHCHUA. TpI/IrOHOMeTpI/I‘-ICCKI/Ie YpaBHCHUS, CBOIAINIUCCA K
HpOCTCfII.HPIM 3aMEHOM HEH3BECTHOTO. HpI/IMCHCHI/IC OCHOBHBIX TPUTIOHOMETPUUYCCKUX (I)OpMy.II JJIA
pCeUICHHUA ypaBHeHHﬁ. OI[HOpOI[HBIe YpaBHCHUA.

Ocnoenas ueinb — C(I)OpMI/IpOBaTL YMCHUC pCIIaTb TPUTOHOMETPHUICCKUC YPABHCHUA U HCPABCHCTBA.
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3HaTh (QopMysBl KOpHEH MPOCTEHIINX TPUTOHOMETPUIECKUX YPAaBHEHHH, OCHOBHBIE IIPHEMbI PEIlICHHS
TPUTOHOMETPUYECKUX YPABHECHHU;

YMers pemars IpoCcTeUINe TPUTrOHOMETPUYECKUE YPABHEHHUS.
12. DyieMeHTHI TeOPUH BEPOATHOCTEI
[TonsiTHE U CBOIICTBA BEPOSITHOCTH COOBITHS.

Ocnoenasn ueinb — OBJIAJCTh KIACCUYCCKUM IMOHATHEM BCPOATHOCTU CO6I)ITI/I$I, HU3Y4YUTH C€T0
CBOWCTBA " HAaY4YUTBCA IIPUMCHATH UX MPU PCIICHHUU HECIOXKHBIX 3a1a4.

13. YactoTa. YcjioBHasl BePOSITHOCTH
Ocnosénasa uenp — OBIAJCTh IOHATUEM 4YacTOTa, YCIOBHAs BEPOSTHOCTb M3YYUTh CBONCTBA U

HAaYYUTHCA MPUMCHATD UX IMPU PCHICHUN HECJIOKHBIX 3a/a4.
14. IloBTOpeHue Kypca ajaredpbl M HA4aJl MATEMaTHYEeCKOI0 aHAJIN3a

OcHnognasa uensv - TMOBTOpEHUE, 000OIICHUE U CHUCTEMaTH3alUsl 3HaHWN, YMEHUN W HABBIKOB 3a KypC
anreOphl ¥ HAYaJl aHaliu3a cpeaHel 00neo0pa3oBaTeIbHON ITKOJIBI.

11 KJIACC

1. ®yHknum 1 ux rpaguku.
OnementapHbie pyHkun. Mccnenoanue GyHKIMM U MOCTPOCHUE UX I'PaUKOB 31€MEHTapHBIMU
MeToamu. OCHOBHBIE cTTOcO0BI TTpeoOpa3zoBanms rpadukoB. ['padukn GyHKIHI, COaEpKAIUX MOTYIIH.
I'paduiky c10KHBIX PYHKITHI.

OcHOBHAYg EIb — OBJIAACTH METOJaMU UCCIICAOBaHUA (bYHKHHfI H IMOCTPOCHUSA UX rpa(bI/IKOB.

CHauasa BBOJATCS MOHATHS dIIEMEHTAPHOU (DYHKIIMK M CyNepIio3uiiny PyHKIHH (CII0KHOU QPYHKIIHH).
3arem HcCIeIyoTCsl BOTIPOCK: 00 00IacTH ONpeieiICHHs U 00J1acTh U3MeHEeHHs (DYHKIIUHU, 00 OTpaHu-
YEHHOCTH, YETHOCTH (MJIM HEYETHOCTH ) M IEPUOTUYHOCTH (PYHKITUH, O TPOMEKYTKAX BO3PACTAHUS
(yObIBaHHMSI) U 3HAKOIIOCTOSIHCTBA (QYHKIIMH. Pe3ynbraThl UccaenoBaHus GyHKIIUU TIPUMEHSIFOTCS JIIIS
noctpoeHus ee rpaduka. Jlagee paccMaTpuBarOTCs OCHOBHBIE CIIOCOOBI MPeoOpazoBaHus rpaduKkoB
(GYHKIUH — CUMMETPHSI OTHOCUTEIILHO OCEH KOOPIAMHAT, CJIBUT BJIOJIb OCEH, PACTSDKEHUE U COKATHE
rpadukoB. Bee 3Ti criocoObl prUMEHSIFOTCS K moctpoeHuto rpaduka Gynkiuun y = Af (K(X —a)) + B mo

rpaduky pynkuuu y = f(X).

PaccmarpuBaercs cumMerpus rpagukoB pyHkuuit y = f (x) u

X = f (y) otHOCHTENBHO MpsiMoii y = X. [o rpaduky pyrkuuu y = f (x) crposrcs rpaduku QyHKIHN y =
|f (x)| uy = f(]x]). 3arem cTposiTcs rpaduku GYHKIUHA, SIBISFOLIMXCS CYHNEPIO3ULIUCH, CyMMOii, IPOU3Be-
JIeHuEeM (QYHKIHH.

2. IIpenen pyHKIUH ¥ HENPEPBIBHOCTD.

[Tonsitue npenena pynkunn. OTHOCTOPOHHUE MPEJIENbl, CBOMCTBA MpeaenoB. HenpeprlBHOCTD QyHKIIMHA
B TOYKE, HAa MHTEpBaJie, Ha oTpe3ke. HempepbIBHOCTH 3neMeHTapHbIX QyHKIMNA. Pa3pbIBHBIC QYHKIUH.

OcHOBHas Iedb — YCBOUTH MOHATHUS TIpe/ena (YHKIINH U HETIPEPBIBHOCTU (DYHKIIMH B TOYKE U Ha
WHTEpBAJIE.
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Ha nHTYUTHBHOI OCHOBE BBOASATCS HOHATHSA Mpesena GyHKIUN IpU X — +o , X —> —oo , 3aTEM B TOUKE.
PaccmarpuBaroTcst 0THOCTOPOHHUE MTPEIEIIbl U CBOMCTBA MpeesioB GyHKIMA. BBoauTCS oHsATHE
HENPEPbIBHOCTH (PYHKIMH B TOYKE M HA HHTEPBajie. BRICHAIOTCS MPOMEXYTKH HENTPEPHIBHOCTH
AIIEMEHTAPHBIX (QYHKIUH.

BBogsiTCS OHATHS HEMPEPBHIBHOCTH (QYHKIMH CIIpaBa (ClieBa) B TOYKE Xo M HETIPEPHIBHOCTH (YHKIIMH HA
otpeske. [IpuBoauTCS TaKkKe onpenesieHue npenena GyHKIUN B TOUKE «Ha S3BIKE € — 0 » U «Ha S3bIKE
MOCIIEIOBATEIBLHOCTEH». BBOAUTCS MOHATHE Pa3phIBHON (DYHKIIMK M pacCMaTPUBAIOTCS IPUMEPHI
Pa3pbIBHBIX (DYHKIIHH.

3. OoparHble GyHKIUH.
[Tonstre obpaTHO pyHkIMHN. B3anMuo oOpaTHblie pyHKIMU. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIINU.

OcHOBHAaf 1eJdb — YCBOUTh MOHATUE PYHKIINU, OOPaTHOM K JAHHOM, U HAYYUTHCSI HAXOIUTh
¢byHKIMIO0, 00paTHYIO K JaHHOM.

CHayasna Ha MPOCTOM IpUMEPE BBOJUTCS MOHATHE PYHKINUU, 0OpaTHOM K TaHHOW. 3aTeM onpeaenseTcs
¢byHKIM, 00paTHas K JaHHOM CTpPOTO MOHOTOHHOW (pyHKIMU. [IpuBoauTCS criocob noctpoeHus rpapuka
oOpaTHON (YHKIIHH.

BBonuTcs noHsATHE B3aUMHO 00paTHBIX (PYHKIINNA, yCTaHABIMBAETCS CBOMCTBO IrpadMKOB B3aUMHO
oOpaTHbIX (PYHKIIMH, TOCTPOEHHBIX B OJIHOM cucTeMe KoopAuHaT. MccnenyroTes OCHOBHbIE 0OpaTHbBIE
TPUTOHOMETpHYECKHE QYHKIIUU U CTPOSITCA UX IPaUKH.

4. IlpousBoaHas.

[Monsitne mpousoaHo#. [Ipon3BoIHAS CYMMBI, pa3HOCTH, TPOU3BEACHHUS U YACTHOTO JIBYX (DYHKITHIA.
HenpepbIBHOCTH (DYHKITHI, UMEIOMINX TPOU3BOIHY IO, muddeperimain. [Ipon3BoaHbIe dIeMEeHTapHBIX
¢bynakuuii. [IponsBoanas crnoxxno pyHkuuu. [IponsBoaHas 00paTHO GYHKITUN.

OcHOBHAag 1eJdb — HAYYUTHCA HAXOIUTh MPOU3BOJAHYIO JIIO0O0H 3JIeMEHTapHON (PYHKIUU.

CHayvana BBOAUTCS HOBas onepanus: nuddepenimpoBanne GyHKIUU U €€ pe3ylbTaT — MPOU3BOAHAS
GbyHKIMH. 3aTeM BBIACHACTCS MEXaHUYECKUI M T€OMETPHUECKUN CMBICT Mpou3BoAHOM. [locie yero
HAXOJSATCs MPOU3BOAHBIEC CYMMBbI, Pa3HOCTHU, IPOU3BEICHUS, YACTHOTO U CYNEPIIO3UINH IBYX GYHKIIUH, a
Tak)Ke MPOU3BOIHBIC BCEX AIEMEHTapHbBIX PyHKIMN. JloKa3bIBaeTCs HEMPEPHIBHOCTD (DYHKIIUU B TOUKE, B
KOTOpOil OHA UMEEeT MPOU3BOAHYI0. BBouTCs noustie nuddepennnana GyHKINH, TOKa3bIBACTCS
TeopeMa o MPOU3BOAHOM 00paTHON (PYHKIIMHM M HAXOIATCS MPOU3BOIHBIE JIs1 OOPATHBIX
TPUTOHOMETPUYECKUX (PYHKIIHA.

5. IlpuMeHeHue NPON3BOIHOIM.

MakcuMyM 1 MUHUMYM (pyHKIMH. YpaBHeHUE KacaTeabHOU. [IpubarkeHHbIe BIYUCICHUs. TeopeMbl 0
cpenneM. Bo3pactanue u yObiBaHue ¢pyHkiuii. [Ipon3BoaHbIe BRICHIMX MOPSIKOB. BoimykiocTs rpaduka
¢byHKIMU. DKCTpeMyM (YHKIUHU C €AMHCTBEHHON KPUTHYECKON TOUKON. 3a1a4l HA MAKCUMYM U
MUHUMYM. ACUMITOTHI. [[poOHo-nHelHas GyHkius. [loctpoenue rpadpukoB QyHKIMA ¢ TIPUMEHEHUEM
npou3BogHON. Popmyna u psan Tenmnopa.

OcHOBHAas 1eJb — HAYYUTHCS IPUMEHATH POU3BOIHYIO MPU HCCIETOBAHUN (QYHKIUI U pelICHUN
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MPAaKTHYCCKUX 3a7a4.

CHauana BBOAATCS NOHSATHUS JIOKAJBHBIX MAaKCUMyMa M MUHUMYMa (DYHKIHH, €€ KPUTHYECKUX TOUEK, a
3aTeM pacCMaTPHUBAETCS METOJI HAXOXKACHUS MaKCUMyMa U MUHUMYyMa (YHKIUHU Ha OTpe3ke. BriBoanuTCS
ypaBHEHHE KacaTeIbHOU K TpaduKy QYHKIINHU, HCCIEIYeTCsl BO3pAaCTaHue U yObIBaHUE (DYHKIIHIA C
MOMOIIIBIO TPOU3BOIHBIX. PaccmarpuBaeTcs skcTpeMyM (PYHKIIMH C €IMHCTBEHHON KPUTHUECKOW TOUKON
Y 3371a4i Ha MAaKCUMyM U MUHEMYM. [IpoBouTCs ccaenoBanue PyHKIMNA ¢ TTOMOIIBIO TIPOU3BOIHOM,
CTPOSITCS X TPAPUKH.

Hoxa3zansl Teopembl Pomis u Jlarpanxka. OOGcyxaaercs BOIPOcC O BBIMYKIOCTH BBEpX (WM BHU3) Ipaduka
(GyHKIMY, UMEIOIEN BTOPYIO IPOU3BOIHYIO, T. €. BOIPOC O TEOMETPUUYECKOM CMBICIIE BTOPOU MPOU3-
BOJHOU. BBouTCS MoHsTHE acuMNTOTHI rpaduka pyHkuuu. Mccnenyercs ApoOHO-TMHENHAsT QyHKIUS.
BBonsrcs nonarus popmyisl U paaa Tellnopa, moka3bIBaeTCsl UX IPUMEHEHUE TIPU MPUOIMKEHHBIX
BBIYHMCIICHUSX.

6. IlepBooOpa3Hasi u UHTErpal.

[TonsiTie nepBooOpa3HON. 3aMeHa IEPEMEHHON U MHTErprUpoBaHue 1o JacTsaM. [lnomans
KpUBOJMHEWHOH Tpanenuu. OnpeneneHnbiil uurerpai. [IpubaukeHHoe BBIYUCIEHNE ONPEAETICHHOTO
unterpaia. @opmyna Hetotona — Jleitonuia. CoiicTBa onpeaeneHHbIX HHTErpaiioB. [Ipumenenue
OTIpe/IeNIEHHBIX MHTErPAJIOB B TEOMETPUUECKUX U Pu3ndeckux 3agadax. [lonsartue auddepeHnuanbHOTO
ypaBHEHMsI. 3aJiauu, NPUBOJAIINE K AU (PepeHINaTIbHBIM YPABHEHUSM.

OcHOBHas 11€JIb — 3HATh TAOIHITY IEPBOOOPA3HBIX (HEOTIPEACIICHHBIX HHTETPAJIOB) OCHOBHBIX
byHKIMNA 1 yMeTh TpuMeHATh popmyny HetoToHa — JIeiiOHMIIA TPpY BRIYMCEHUH OTIPEICTICHHBIX
WHTETPAJIOB U TUIOMaei puryp.

CHayasna BBOJUTCS MOHSTHE MEpBOOOpa3HON /i (QYHKIMHU, HETIPEPHIBHOM HAa MHTEPBAJIE, 3aTEM MOHITHE
HEONPEIeIEHHOTO0 UHTErpaja, MIPUBOAATCS OCHOBHBIE CBOMCTBA HEOIPEACICHHBIX UHTErPaIoB U TabauIa
HEeOoNpeesIeHHbIX HHTerpasioB. OnpeaenseTcs MIomaabr KPUBOJUHEHHON Tpanenuu Kak mpeien
UHTETrpalbHON CyMMBI JUTsl HEOTpULlaTeabHON GyHKIuH. OnpeieeHHbI HHTEerpall TAk)Ke BBOJUTCS Kak
MpeJie UHTErpajJbHOM CyMMBI JJIsl HEMpephIBHOM Ha oTpeske ¢pyHkuuu. [IpuBogutcs popmyna HeroTona
— JleliOHMIIA 1S BBIYMCIICHUS OTIPEACTICHHBIX MHTETPaJIoB.

PaccmarpuBaroTces criocoObl HaX0XKICHHUS HEOIIPEEICHHbIX HHTETPAJIOB — 3aMeHa NepeMEeHHOHN U
MHTETPUPOBAHUE 10 YACTAM, METO/I TpANelUi sl IPUOIMKEHHOTO BBIUMCICHHSI OTIPEAETICHHBIX
uHTerpasoB. IIpuBoasaTCs cBOICTBA ONpeieIeHHbIX HHTETPAJIOB U MX IPUMEHEHUE [Tl BBIUMCIICHUS
Iomazel (Guryp Ha MIOCKOCTH U JUISl peLIeHHs TeOMETPUYECKUX U (GU3NUeCKUX 3a1ad. BBoauTcs
noHaTue 1 epeHIaIbHOr0 YpaBHEHUs, €ro 00IIero u 4acTHoro pemienus. [IpuBoasrcsacnocoOs
peleHust HeKOTOPbIX AU depeHInalbHbIX YypaBHEHUH.

7. PABHOCH/ILHOCTH YPAaBHEHUH H HEPABEHCTB.
PaBHOCUIIBHBIE TPe0Opa30BaHusl ypaBHEHUH U HEPABEHCTB.

OcHOBHAA MenNb — HAaYYUTHCA NPUMCHATH PaBHOCHJIBHLBIC Hp606pa3OBaHI/IH IIpU pCHICHUU ypaBHeHHf/'I

1 HCPABCHCTB.

Cnauana NEPCUUCIIAOTCA PAaBHOCUJIBHBIC HpCO6paBOBaHI/IH ypaBHeHHfI. HOI[‘-ICpKI/IBaCTCSI, YTO IIPHU TAKUX
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peoOpa30BaHUAX MHOXKECTBO KOPHEH MPpeoOpa3oBaHHOIO YPaBHEHUS COBIIAAAET C MHOYKECTBOM KOPHEH
HCXOJHOTO ypaBHEHUs. PaccMaTpuBarOTCs MPUMEPBI MPUMEHEHHS TAKUX MTPE0O0pa3oBaHUi IPU PEIICHUU
YPaBHEHUH.

3arem aHaJOTHYHBIM 00pa30M pacCMaTPUBAIOTCS PaBHOCWIIBHBIE TPE0Opa30BaHUsl HEPABEHCTB U HX
IIPUMEHEHNE IIPU PELICHUN HEPABEHCTB.

8. YpaBHeHusi-ciieacTBUA.

[Tonsarue ypaBHeHUs-CiieACcTBUS. Bo3BeieHHE ypaBHEHUS B UETHYIO cTerneHb. [loTeHuupoBanue
norapudmudeckux ypapHeHui. [IpuBenenue mogo0HBIX WieHOB ypaBHeHUsA. OCBOOOXK/IEHNE YPaBHEHUS
oT 3HaMeHarens. [Ipumenenue gorapuMUIECKux, TPUTOHOMETPUUYECKUX U APYTUX HOPMYII.

OcHoBHag HCJIb — HAYUYUTHCA NPUMCHATH npeo6pa3013aHH$1, MMPUBOJAIINUEC K YPABHCHUIO-CIICACTBHIO.

CHayasnia BBOJUTCSI IOHSATHE YPAaBHEHUSA-CIIEICTBUS, IEPEUNCIISIIOTCS TpeoOpa3oBaHus, IPUBOISIINE K
ypaBHEHHUIO-cencTBUI0. [loquepkuBaeTcs, 4To MpH TAKOM CIIOCOOE pelIeHrs ypaBHEHUS! IpOBepKa
KOpHEH ypaBHEHHUS-CIIEICTBUS ABJIAETCS 0053aTeIbHBIM ATAIOM PELIEHUS! UICXOIHOTO YpaBHEHHUs. 3aTeM
paccMaTpuBarOTCS MHOTOUYHCIICHHBIE TIPUMEPhl TPUMEHEHHUS KaXKJ0ro U3 3TUX IpeoOpa3oBaHuil B
OTJIEIbHOCTH M HECKOJIBKUX TaKUX MpeoOpazoBaHUil.

9. PaBHOCWILHOCTH YPABHEHUI1 M HEPABEHCTB CUCTEMAM.

Pemienue ypaBHEHMIT C TOMOIIBIO CUCTEM. Y paBHEHUS BUIA
f(a (X)) =T (B (X)). Pemenne HepaBeHcTB ¢ omonisio cucteMm. HepaBenctsa Buaa f (o (X)) > f (B (X)).

OcHOBHAaf 1eJdb — HAYYUThCSA MMPUMEHSTH IEPEX0/1 OT YpaBHEHHUS (MJIM HEPABEHCTBA) K
PaBHOCHJILHOM cHUCTEME.

CHayasna BBOJSTCS MOHSATUS CUCTEMbI, PABHOCHJIBHOCTH CUCTEM, PABHOCUIILHOCTU YPaBHEHUS
(HepaBeHCTBA) cUCTEME WJIM COBOKYITHOCTH CHCTEM.

3aTeM NMepeUncCIIIOTCS HEKOTOPhIE YpaBHEHUS (HEPABEHCTBA) M PABHOCUIILHBIE UM CUCTEMBI.
QOopMyIHUPYIOTCS YTBEPAKACHUS O UX PABHOCWIBHOCTU. [IpuBOAATCS pUMepbl NPUMEHEHUS ITHX
YTBEPKICHUM.

Jlnst ypaBuenuit Buza f (o (X)) = f (B (X)) u nepaBencts Buga f (o (X)) >

> f (B (X)) bopmymupyroTCsi yTBEpIKICHHUS O MX PABHOCHIBHOCTH COOTBETCTBYIOLIMM CHCTEMAM.

10. PaBHOCH/ILHOCTH YPABHEHHII HA MHOKECTBAX.

Bo3BeneHue ypaBHeHUs B UETHYIO CTENICHb. Y MHOKEHUE ypaBHEHUs Ha (pyHKuuto. Jlorapupmuposanue
U TIOTEHIIMPOBAaHUE YpaBHEHUH, IPUBEIEHUE 1101I00HBIX WIEHOB, IPUMEHEHHE HEKOTOPBIX (popmMyi.

OcHOBHAA MeNb — HAY4YUTHCA MMPUMCHATH IEPEXOA K YPABHCHHIO, PABHOCHIIBHOMY Ha HEKOTOPOM

MHOKCCTBC UCXOAHOMY YPAaBHCHUIO.

Cnauana BBOJATCA NOHATUA PABHOCUJIIBHOCTU ABYX ypaBHeHI/Iﬁ Ha MHO>KCCTBC, OITUCBIBAIOTCS TC
MHOKCCTBA YUCCJI, HAa KAXKAOM U3 KOTOPBIX NOJTYIACTCA YPAaBHCHUEC, pABHOCUJIBHOC HA 9TOM MHOKCCTBC
HCXOJHOMY YPaBHCHUIO ITPU BO3BCACHUU YPABHCHUA B YCTHYIO CTCIICHDL, TP YMHOKCHHUU YPABHCHUS Ha
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(byHKIMIO, TpH JIoTapu(PMUPOBAHUH, IPU TTOTEHIIMPOBAHUH, ITPHU MPUBEACHUH 110I00HBIX YJICHOB
ypaBHEHHUS, IPUMEHEHUU HEKOTOPBIX hopmy:. st kaxoro npeodpa3oBaHus ypaBHEHUS
(bopMyYITHPYIOTCS COOTBETCTBYIOLINE YTBEPXKICHHUS O PABHOCHIIBHOCTU M MIPUBOIATCS IPUMEPHI UX
IIPUMEHEHHS.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBaX.

BO3B€II€HI/IC HCPABCHCTBA B YCTHYIO CTCIICHb U YMHOKCHNEC HCPAaBCHCTBA Ha (1)YHKIII/IIO, MMOTCHIIUPOBAHUEC
norapu(MUUECKUX HEPABEHCTB, IPUBEJICHUE TIOJJOOHBIX WICHOB, IPUMEHEHNE HEKOTOPHIX (hOPMYII.
Hecrporue HepaBeHcTBa.

OcHOBHAaf 1eJdb — HAYYUTHCSA IPUMEHSTH IEPEX0]T K HEPABEHCTBY, PABHOCUIBHOMY Ha HEKOTOPOM

MHOYECTBE UCXOJIHOMY HEPAaBEHCTBY.

BBoauTcs NOHATHS paBHOCWIBHOCTH JABYX HEPABEHCTB HA MHOXKECTBE, OIIMCBHIBAIOTCS T€ MHOXKECTBA
YHUCEJl, Ha KaXI0M U3 KOTOPBIX NOJy4aeTCs HEPABEHCTBO, PABHOCUIIbLHOE HA ’TOM MHOXKECTBE UCXOTHO-
MY HEPABEHCTBY: IPHU BO3BEICHNH YPABHEHUS B YETHYIO CTENIEHb, TP YMHOKEHUHU YPABHEHHUS HA
(GyHKIMIO, TPY MOTEHIMPOBAHUH JOrapu(PMUYECKOTO HEPABEHCTBA, IPU MPUBEICHUH MOJOOHBIX YICHOB
HEpaBEHCTBA, IPU MPUMEHEHUH HEKOTOPBIX popMyi. [l Kaxkaoro npeoOpa3oBaHMsl HEpaBEeHCTBA
(bopMyIUPYIOTCS COOTBETCTBYIOIIHNE YTBEPKACHUS O PABHOCHIIBHOCTH U MTPUBOJIATCS IPUMEPHI UX
IpuMeHeHus1. PaccmaTpuBaroTcss HECTpOTre HEPaBEHCTBA.

12. MeToa npoMeKyTKOB /IJIs1 yPABHEHHd M1 HEPABEHCTB.
VYpaBHEeHMs U HEPABEHCTBA ¢ MOAYISIMU. MeTo1 MHTEPBAJIOB JIJIsl HETIPEPHIBHBIX (DYHKIIHIA.

OcHOBHAaf 1eJb — HAYYUTHCA peIllaTh YPaBHEHUS U HEPABEHCTBA C MOJIYJISIMU U MPUMEHSATH METOT
MHTEPBAJIOB JJIsl peLICHUS HEPABEHCTB.

CHayana paccMaTpHUBAIOTCS YpaBHEHHS C MOIYJIIMH M OIIMCBIBAETCS CLIOCO0 pellieHusl TaKuX ypaBHEHUN
MEePEeX0JI0M K ypaBHEHUSIM, PAaBHOCHJIBHBIM UCXOTHOMY Ha HEKOTOPOM MHOXECTBE U HE COJIEPKAIUM
MoOJTyJIeil. 3aTeM aHAJIOTMYHO pacCMaTPUBAIOTCS HEpaBeHCTBA ¢ MoayiissMu. Hakowner, mis dynkuuit T (X),
HEMPEPhIBHBIX HA HEKOTOPBIX MHTEPBAJIAX, pacCMaTpUBaeTCs croco0 pemieHus HepaBeHcts T (X) >0 u

f (X) < 0, Ha3pIBaEMBbIif METOJIOM HHTEPBAJIOB.

[Ipu 06y4yenun Ha mpoHUILHOM YPOBHE paccMaTpUBAIOTCA 00Jiee CIIOKHBIE YPAaBHEHUS U HEPABEHCTBA.
13. Ucnosib30BaHMe CBOMCTB (DYHKIMH IIPH PellIecHMH YPABHEHUI U HEPABEHCTB.

Hcnonb3oBanue odacreit CyIIeCTBOBaHUs, HCOTPUHATCIIbHOCTH, OTPAHUYCHHOCTH, MOHOTOHHOCTH U
9KCTPEMYMOB (bYHKI_II/II/I, CBOMCTB CHHYCAa U KOCHUHYCA IIpHU pCUHICHUUN ypaBHeHI/Iﬁ " HECPABCHCTB.

OcHOBHAad 1eJb — HAYYUTHCS MPUMEHATH CBOMCTBA (PYHKIMIA IPU PELIEHUH YpaBHEHUH U
HEPaBEHCTB.

[IpuBoATCS IPUMEPHI PEIICHUH YpaBHEHH 1 HEPABEHCTB C UCIIOJIb30BAHUEM CBOMCTB (PYHKITUH.
14. CucreMbl ypaBHeHHI ¢ HECKOJIbKHUMH HEM3BECTHBIMM.

PaBHOCHUIIBHOCTBH CHUCTEM. CI/ICTeMa-CHeI[CTBI/IC. MeTtoa 3aME€HBI HEU3BECTHBIX. PaCCY)KIlCHI/ISI C
YU CJIOBBIMHA 3HAYCHUAMU IIPpU PCIICHHUU CUCTCM ypaBHCHHﬁ.
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OcHoBHa#A LHCJIb — OCBOUTLH pPa3HLIC CIIOCOOBI peICHHA CUCTEM ypaBHeHI/IfI C HCCKOJIbBKUMH

HCU3BCCTHBIMU.

BBogsTCst NOHATHS CUCTEMBI YpaBHEHUN, PABHOCWIBHOCTU CUCTEM, TPUBOISTCS YTBEPKIACHUS O
PaBHOCHIILHOCTH CHUCTEM IPH TE€X HIIM UHBIX MPeoOpa3oBaHUAK, PACCMATPUBAIOTCS OCHOBHBIC METOIBI
pEIICHUS CUCTEM YPAaBHEHHMIA: METO/I ITOICTAHOBKH, METO/T JIMHEHHBIX MpeoOpa3oBaHmii, METOT IEpexoia
K CHCTEME-CIICJICTBUIO, METO]T 3aMEHbI HEU3BECTHBIX.

PaCCManI/IBaeTCﬂ pEeICHUC CUCTEM ypaBHeHI/Iﬁ IIpyu oMo paCCy)KIICHI/Iﬁ C YHMCJIOBBIMHU 3HAYCHHUSAMMU.
15. ypaBHeHI/Iﬂ, HEPaBCHCTBA U CUCTEMBI C MapaMeTpaMHu

OcHoBHa#A HCJIb — OCBOUTDH pa3HbIC CITOCOOBI pelicHrd YpaBHCHUA, HCPABCHCTBA U CUCTCMBI C

napaMeTrpamu. YpaBHEHHS, HEPAaBEHCTBA U YPAaBHEHHUS C IIapaMeTPOM.

BBOZ[?[TC?[ IMOHATHA YPAaBHCHUA, HCPABCHCTBA U CHUCTCMBI C ITapaMETpaMu, paCCMaTpUBarOTC OCHOBHEIC
MECTOJbI PCIICHUA YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI C IapaMETpaMun

IloBTOpEHMUE.

[Ipm oprann3anuu TEKyImero ¥ ATOroBOro MOBTOPEHMS UCIOJIB3YIOTCS 3a/IaHUsI U3 pa3jena «3alaHus s
ITOBTOPEHUS» U IPYTHE MaTEPHAIIBI.

TemaTuyeckoe MIaHMpoBaHue Mo npeaMery MaremaTuka: «Ajredépa M Ha4Yajla MaTeMaTHYeCKOI0
a”Haiusza» 10 kiaace

Ne Pa3nen. Tema ypoka KosmnuyecrBo | KoamuecTBo
4acoB KOHTPOJbHBIX

1 JlelicTBUTEIIbHBIC YHCIIA 10 -

2 PanvionansHbIe ypaBHEHUS U HEPABEHCTBA 17 1

3 Kopensb cremnenu n 12 1

4 CreneHp NOJOKUTENBHOTO YHCIIA 12 1

5 Jlorapudmsl 6 -

6 [TokazaTenpHble W JIOTAPU(PMHUYCCKHE YpPAaBHEHHS | 11 1
HEpaBEHCTBA

7 Cunyc, KocuHyc yria 7 -

8 TaHreHc u KOTaHreHe yria 6 1

9 DopMyIIbl CIOKEHUS 10 -

10 Tpuronomerpuueckue byHKIIN YK CIOBOTO 9 1
aprymMeHra

11 TpuronomeTpruueckue ypaBHEHHsI 1 HEPaBEHCTBA 12 1
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12 DnEeMEHTBI TEOPUH BEPOSITHOCTEN 6 -
13 YacroTa. YcioBHas BEpOSITHOCTD 2 -
14 [ToBTOpEeHue 16 1

HUTOI'O yacos 136 8

TemaTnueckoe njaHupoBaHue no npeamMery Marematuka: «AJjredpa u Hadajia MAaTeMaTH4YeCKOr0O
aHaansa» 11 kiaacce

Ne Pazgea. Tema ypoka KoumnuyectBo | KosmuecTBo
4yacos KOHTPOJIbHBIX
1 OYHKIUH 1 UX TPaPUKH 10
2 [Mpenen pyHKIMHU U HENPEPHIBHOCTH 5
3 OOpaTHbIe QYHKITTH 6 1
4 [IpousBoHas 11 1
5 [IpumeHeHue Mporu3BOIHOM 16 1
6 [lepBooOpa3Has U UHTETpa 13 1
7 PaBHOCHIIBHOCTH ypaBHEHUI U HEPABEHCTB 4
8 YpaBHEHUS-CIIEICTBUSA 8 1
9 PaBHOCHIIBHOCTD ypaBHEHUS U HEPABEHCTB CUCTEMaM 13
10 PaBHOCHIIBHOCTD ypaBHEHUMI HA MHOKECTBaX 7
11 PaBHOCHIIBHOCTD HEPABEHCTB HA MHOKECTBAX 6 1
12 MeTto1 TpOMEXKYTKOB JIsl ypaBHEHUI 1 HEPABEHCTB 4
13 Hcnonb3oBanue cBOMCTB GyHKINIA IPU PELICHUH 5
ypaBHEHUI U HEPABEHCTB
14 CucreMbl ypaBHEHUN ¢ HECKOJILKHUMH HEU3BECTHBIMU 8 1
15 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu 4
16 IToBTOpEeHue 4+12 1
HUTOI'O gacos 136 8




