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[NOACHUTEJIBHAA 3AIINCKA

I'1aBHOM 1HeJbI0 IIKOJBLHOTO 00pa30BaHMs SBISCTCS pa3BUTHE peOCHKAa KaK KOMIICTEHTHOCTHOW JIMYHOCTH ITyTEM BKJIIOUEHHS €ro B
pa3auyYHbIe BHUJbI LIEHHOCTHOM YE€JIOBEUYECKOH NEATENbHOCTH: yueba, [MO3HAHUS, KOMMYHUKaIUSA, TpOo(ecCHOHAIBHO-TPYI0BOI BBIOODP, JTMUYHOCTHOE
caMOpa3BUTHE, IEHHOCTHbIE OPUEHTALMH, [TOMCK CMbICIA )KU3HEAEATEIbHOCTU. DTUX MO3ULMI 00yUYeHHs] pacCMaTpUBAETCsl KaK MPOIecC OBJIaJCHUs
HE TOJIBKO OIpE/IEICHHOW CyMMOM 3HAHUN M CHCTEMOM COOTBETCTBYIOIIMX YMEHUN M HABBIKOB, HO M KaK MPOLECC OBIAJACHUS KOMIIETEHIMEH. DTO
OTPEIENNIIO LeJIu 00y4YeHus ajredpe U Ha4YaJlaM aHAJIU3A!

e @opMupoBaHMe NPeACTABJICHMN O MaTEMaTUKE KaK YHUBEPCAJIbHOM S3bIKE€ HAYKH, CPEJICTBE MOJCIUPOBAHUH SBJICHUN U MPOIIECCOB,
00 uaesx u MeToJax MaTeMaTHKHU;

e Pa3BuTHe JOTrMYECKOr0 MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHMSI, aAITOPUTMUUYECKON KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha
ypOBHE, HEOOX0AUMOM JIJIsl OyayIIel MpoQeccuOHabHOM NeSTENbHOCTH, a TaK e MOCJIEAYIoUero o0yueHus B BbICIIEH IKOJIE;

e OBjageHne MaTeMATHYECKMMM 3HAHMSMH M YMEHUSIMH, HEOOXOJMMBIMH B TOBCEJIHEBHOM KHU3HU, U1 M3Y4YEHMS IIKOJBHBIX
€CTECTBEHHOHAYYHBIX TUCIUIUIMH, JUIA OJIydeHus: 00pa3oBaHus B 001aCTAX, TPEOYIOMUX YriyOJIeHHON MaTeMaTH4ecKOi OITOTOBKY;

e BocnuraHume cpencTBaMM MAaTeMaTHUKW KyJbTYpbl JIMYHOCTH, IMOHMMAHWS 3HAYMMOCTHM MATEMATHKH [JIs HAy4YHO-TEXHUYECKOTO
mporpecca, OTHOLIEHUS K MaTeMaTHKe KaK K 4YacTu oOIle 4YelOBEYECKOM KyJIbTYphl 4epe3 3HAKOMCTBO C HCTOpHUEH DPa3BUTHS
MAaTE€MAaTHKH, IBOJIFOIIUEN MAaTEMAaTUYECKUX UACH.

JlanHas pabouas mporpaMma 1o anredpe u maremaTudeckomy aHanusy s 10-11 kmaccoB (mpoduabHBIN YyPOBEHB) pealn3yeTcss Ha OCHOBE
CIIeIYIOLIUX IOKYMEHTOB:

1. ®enepanbHblil KOMIIOHEHT FOCYAAPCTBEHHOTO CTaHAApTa CpeAHEro (MoJIHOTOo) 0b1iero oopazoBanusi Ha 6a30BOM YpOBHE

2. [lpumepHas mporpamMma cpeAHero (MmojHoro) oOmiero oOpa3oBaHHs MO MaTeMaTUKe Ha MNpPOQUIBHOM YpPOBHE, PEKOMEHIOBAaHHAs
MuHnuctepcTBoM ob6pa3oBanus U Hayku P® / COOpHHK HOPMATUBHBIX JOKyMEeHTOB. Marematuka / coct. D./1. {nenpos, A.I'. ApkanbeB. — 2-¢
u3a. crepeorun. — M.: JIpoda, 2010

3. ABtopckas nporpamma: [Iporpammelr. Maremartuka. 5 — 6 kinaccel. Anredpa 7 — 9 knmaccsl. AnreOpa v Havyajla MaTeMaTHYecKoro aHanu3a. 10 —
11 xnaces! (mpoduiibHBIN ypoBeHs) / aBT.- cocT. M.U. 3ybapesa, A.I'. MopakoBuu. — 2-e u3j., ucrp. u gon. — M.: Muemo3suna, 2009. — 63 c.

Obdwaa xapakmepucmuka yueon020 npedmema

B HpO(I)I/IJ'H)HOM KypCe COACPKAHUC O6pa3OBaHI/I$I, MNpEACTaBJICHHOC B OCHOBHOM IIKOJIC, Pa3BUBACTCA B CIICAYIOIINUX HAITPABJICHUAX!

e CHCTEMaTH3allks CBEICHHUU O quciax, (I)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ 0 paCoIMPCHUHN YU CJIIOBBIX MHOKCCTB OT HATYPAJIBHBIX 1O KOMIIJICKCHBIX
KakK crocooe MOCTPOCHUS HOBOI'O MATCMATHYCCKOI'O aIlapara Uil peIICHUd 3a4a4 OKPYKAoIICro MUpPa U BHYTPECHHUX 3aJa4 MATCMATUKH,
COBCPHICHCTBOBAHUEC TCXHUKHU BBI‘-II/ICJ'ICHI/II\/'I;

e Pa3BUTHUC U COBCPHICHCTBOBAHUC TCXHUKH anre6pa1/1qec1<1/1x Hp606pa30BaHI/II71, pelicHu-d ypaBHeHHfI, HCEPAaBCHCTB, CUCTCM,



CUCTCMAaTHU3alud U PaCIIUPCHUC CBeI[eHI/If/’I (¢} (byHKI_[I/HIX, COBCPHICHCTBOBAHUC rpa(pnqecm/lx YMGHHﬁ, 3HAKOMCTBO C OCHOBHbBIMU HACAMHU U
METOJIaMH MaTeMAaTUYECKOTO aHajau3a B O0O0beMe, TO3BOJISIONIEM HCCIEAOBATh dJJEMEHTapHbie (YHKIMU H pemaTh MPOCTEHUIINe
reoMeTpuieckue, pu3nuecKue u Apyrue NpuKiaaHble 3aauu;

pacimmpeHue CUCTEMbI CBEICHHN O CBOMCTBAaX IUIOCKHX (PUTYp, CHCTEMaTHYECKOE H3y4eHHE CBOWCTB MPOCTPAHCTBEHHBIX TEN, Pa3BUTHE
MPEJICTABICHUIA O TEOMETPUICCKIX U3MEPCHUSIX;

pasBUTHUC HpeIICTaBJICHI/IfI 0 BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B OKPYKAIOIICM MHUPCE;

COBCPHICHCTBOBAHUC MATCMATUYCCKOI'0 Ppa3BUTUA [0 YPOBH:A, IMO3BOJIAIOMICTO CBO6OI[HO IMPUMCHATL H3YYCHHBIC q)aKTBI H MCTOAbI IIpHU
pEIICHNH 3371a9 U3 Pa3IMYHbIX Pa3IeioB Kypca, a TAaKXKe HCIIOJIh30BaTh UX B HECTAHIAPTHBIX CUTYAITUX;

@OpMHpOBaHI/IC CIIOCOOHOCTH CTPOUTH U HUCCICOAOBATH HpOCTCfIHIPIC MAaTE€MaTUUCCKUE MOJCIIM IPU PCIICHHUU NPUKIIAAHBIX 3a7ad, 3a1a4d Hu3
CMCEXKHBIX TUCIUIIINH, YFHY6HGHI/IG 3HaHUI 00 0COOEHHOCTIX MNPUMCEHCHUSA MAaTEMATUYCCKUX MCTOA0B K UCCIICAOBAHUIO IPOUCCCOB U SIBJICHUU
B MPUPOJIE U 0OIIIECTBE.

Tpebosanusn K yposHio mamemamuyeckoi no020moeKu

B pe3ynbraTe n3yueHus MaTeMaTUuKi Ha MPO(UILHOM YpOBHE B CTaplIel IKOJIE YYEHUK JIOJDKEH

3HaTh:

3HaUYEHUE MAaTEeMaTH4YEeCKOW HayKd AJisl pelIeHMs 3a/1ad, BO3HUKAIOMIMX B TEOPUU M MPAKTHKE; IHUPOTY U OrPAHUYEHHOCTh MPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB K aHAJIM3y U UCCIIEJOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;
3HaYeHHUE MPAKTUKH U BOIIPOCOB, BO3ZHUKAIOIIHUX B CaMO MaTeMaTHKe, sl JOPMUPOBAHUS U PA3BUTHS MaTEMaTHUYECKON HAYKH;
UJeH pacIIUpPEHHs] YMCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOEHUsI HOBOI'O MaTeMaTUYECKOro ammapara i pelieHusl IpakTUYeCKuX 3a1ad U
BHYTPEHHUX 3a/1a4 MaTeMaTHKH;
3HauYEHHUE HJIeH, METOJ0B U PE3Y/IbTATOB ANreOphl K MATEMAaTUYECKOTO aHAIK3a JIJIsl IOCTPOSHUS MOJIeNIel PeabHBIX MPOIIECCOB U CUTYAIIHIA;
BO3MOYHOCTH T'€OMETPUYECKOTO sA3bIKa KaK CPEJICTBA OMMCAHUS CBOWCTB PeabHBIX MPEIMETOB U UX B3aUMHOIO PACTIONIOKECHHUS,;
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MaTEeMaTHUYECKUX PACCYXACHUM, WX MPUMEHHUMOCTh B Pa3IMUYHBIX OO0JIACTAX YeIOBEYECKOM
NesITeNIbHOCTH;
pasnuuue TpeOOBaHUM, MPEABABISAEMBIX K J0Ka3aTeNbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX, COIMAIbHO-PKOHOMHYECKUX M T'yMaHUTApHBIX
HayKax, Ha MPaKTUKE;
POJIb aKCHOMAaTUKU B MaTeMAaTHKE; BO3MOKHOCTh TOCTPOCHHUSI MaTEMAaTHYECKHX TEOPUN HA aKCHOMaTHYECKOH OCHOBE; 3HAU€HHE aKCHOMATUKU
JUI Ipyrux oOnacTel 3HaHUS U AT IPAKTHUKHY;
BEPOSATHOCTHBIX XapaKTep Pa3IMUHbIX MPOLIECCOB U 3aKOHOMEPHOCTEHN OKPYKaIOIIEro MUpa.

Yucnoevle u 0yKeenHbvle bIPAIHCEHU

YMerh:

BBIIIOJIHATH apI/I(I)MCTI/I‘-ICCKI/Ie HeﬁCTBHﬂ, CoUucCTasd YCTHBIC U IMHMCBMCHHBIC MPUCMbI, IMPUMCHCHUC BBIYHUCIHUTCIbHBIX YCTpOﬁCTB; HaxXoduThb
3HAYCHHUA KOPHHA HaTypaJ'IBHDI:I CTCIICHU, CTCIICHHU C pPAlUOHAJIBHBIM II0Ka3aTCJICM, Horapn(bMa, HCIIOJIB3Yyd IIpHU HCO6XOI[I/IMOCTI/I
BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa; M0JIb30BaThCS OLIEHKOH U HpHKH,Z[KOfI IIpU MPAKTUYCCKUX paCUCTaAX;



o TIPUMEHSATH IOHATUS, CBA3AHHBIE C JIEIMMOCTBIO LIEJIBIX YUCEI, IIPU PEIIEHUH MAaTEMaTUUECKUX 3a/1ay;
¢ HAXO0JUTh KOPHU MHOTOUJIEHOB C OJTHOM IIEPEMEHHOM, pacKyaibIBaTh MHOIOWIEHBI HA MHOKUTEIH;
o BBINOJIHATH JEMCTBUS C KOMIUIEKCHBIMM YHMCJIAMHM, I0JIb30BATHbCS I'€OMETPUUECKON MHTEPIPETALUEH KOMIUIEKCHBIX YMCE, B MPOCTEUIINX
CllydasiX HaXOJIUTh KOMIUJICKCHbIE KOPHU YPaBHEHUH ¢ JeWCTBUTEIHLHBIMHI KO PHUIIMEHTaAMH;
« TPOBOJUTH NPeoOpa30BaHUS YHCIOBBIX U OYKBEHHBIX BBIPRKEHUH, BKIIOYAIOIINX CTENCHH, PAJUKaJIbl, JOTAPU(PMBI B TPUTOHOMETPUIECKUE
byHKINH.
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOMH 1eATeJIbHOCTH U NMOBCeIHEBHOM KU3HHU 15
+ TPAKTUYECKUX PacueToB MO GopmynaM, BKItOUas GOpMyJbl, COAEPKAIUE CTETIEHU, PaIuKajbl, J0rapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKIINH,
IIPU HEOOXOAMMOCTH HCII0JIb3YS CIIPAaBOYHBIE MaTepUabl U MPOCTEUIINE BHIYUCINUTEIbHBIE YCTPOHCTBA.
Dynuxyuu u cpaguxu
Ymerb
o+ OIpeneNsaTh 3HaueHue (QYHKINU 110 3HAYCHUIO apryMeHTa MPH pa3IM4HbIX criocobax 3aqaHusi QyHKINH;
¢ CTPOUTH I'paKU U3YyUEHHBIX (QYHKIUH, BBIMOIHATH MpeoOpa3zoBaHus rpaduKoB;
+ OIKCHIBATH M0 rpauKy U 1Mo GopMyIie MOBEJCHHE U CBOMCTBA (DYHKIUI;
+ pemaTh ypaBHEHUS, CUCTEMbl YPaBHEHMI, HEpaBEHCTBA, UCIIOJIb3Ys CBOMCTBA PYHKIMI U X IpadruyecKkue npeacTaBIeHUs.
Hcnoab30BaTh NpHOOPETEHHbIE 3HAHUSA U YMEHHS B IPAKTUYECKO 1eSITeJIbHOCTH U MOBCEIHEBHOM KU3HU TSI
o OIMCAHUS U MCCIENOBAHUSA C MOMOIIbIO (DYHKIMH peabHbIX 3aBHCHMOCTEH, NpEeACTaBIE€HUS HUX IpadUuecKd; MHTEpIpeTaluu TpapuKoB
peabHBIX MIPOLECCOB.
Hauana mamemamuueckozo ananuza
Ymerb
« HaXOJUTh CyMMY OECKOHEUHO yOBIBAIOLIEH F€OMETPUYECKOM IPOrPeCcCHH;
« BBIUUCIATH IPOMU3BOJHBIE U MEPBOOOpA3HbIE AIEMEHTAPHBIX (YHKLUUH, IMPUMEHss MpaBUia BBIYMCICHUS IPOU3BOJIHBIX M NEPBOOOPA3HBIX,
UCIOJIb3Ys CIPAaBOYHBIE MaTEPHUAIIbL;
 HCCIIe0BaTh QYHKIUH U CTPOUTH UX T'PapUKH ¢ IOMOLIBIO IIPOU3BOIHOM,;
 pelaTh 3aJlauu C IPUMEHEHHEM YpaBHEHUs KacaTelbHOH K rpaduky QyHKImy;
+ pelaTh 3a/1a4d Ha HaX0KJCHHE HauOOJIbIIEro M HAaMMEHBIIEro 3HaYeHUs! PyHKIIMU Ha OTPE3KeE;
e BBIYUCIIATH IUIOMIAAb KPUBOJIMHEHHON Tpanelny.
Hcnoab3oBaTh npuodpeTeHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOH JeATeIbHOCTH ¥ NOBCEeIHEBHO KU3HM IS
+ pELICHHs FeOMETPHUUECKUX, PU3NUECKUX, IKOHOMUUYECKUX U APYTUX MPUKIAJHBIX 3a]la4, B TOM YMCIIE 33/1a4 HAa HauOoJbllIMe U HaMMEHBIINE
3HAUEHUS C IPUMEHEHNEM alapaTa MaTeMaTHYECKOT0 aHaJIN3a.
Ypaenenun u nepagencmea
Ymers
o pewmaTh palMOHAJbHBIC, MOKa3aTeIbHbIE M JOTapu(MUUYECKHe YypaBHEHHS U HEPABEHCTBA, HppallMOHAIbHBIE M TPUTOHOMETPUYECKHE
YPaBHEHUS, UX CUCTEMBI;
 JIOKa3bIBaTh HECJIO’KHBIE HEPABEHCTBA;



peuaTh TEKCTOBBIE 331a4M C IIOMOIIBIO COCTABJICHUs YPAaBHEHMI, U HEPABEHCTB, MHTEPIIPETUPYS PE3yIbTaT C y4€TOM OIrPaHUYECHUN YCIOBHUS
3a/1a4H;

n300paXkaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUH yPaBHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U X CUCTEM.

HAXOJUTh MPUOIIDKEHHBIE PEIICHUS YPAaBHEHUI U UX CUCTEM, UCTIOJb3Ys rpadpuyecKuii MEeToI;

pemaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C IPUMEHEHUEM TpaprUeCKUX MPEACTaBICHUH, CBOUCTB (DyHKIINH, TIPOU3BOJHOM.

Hcnoas3oBath l'[pHOﬁpeTeHHI)Ie 3HAHUA U YMCHUSA B HpaKTI/I‘leCKOﬁ JesATeJbHOCTH U NMOBCETHEBHOM JKU3HM JIJIS

IMOCTPOCHUSA U UCCICTOBAHUSA HpOCTGﬁHIHX MaTEMAaTHUYICCKUX MOIICJICfl.
Dnemenmut Komﬁunamopuku, cmamucmuKkuy U meopuu wpoumnocmeﬁ

YMmerh:

pemars npocTeiine KoOMOMHATOPHBIE 331a4l METOI0M Iepedopa, a TakkKe ¢ HCIOJb30BaHUEM M3BECTHBIX (hopMyIl, TpeyroyibHUKa [lackans;
BBIYMCIATE KOAPPUIeHTsl OnHoma HproToHa no ¢popMysie U ¢ UCTONIb30BaHUEM TpeyrosbHuKa [lackans;
BBIYHCIIATh, B MPOCTEUIINX CITy4asX, BEPOATHOCTU COOBITUI HA OCHOBE MOJICUETa YKcia UCXO/I0B.

Hcnonb30BaTh NpHOOpPeTEHHbIE 3HAHUSA U YMEHHUS B IPAKTUYECKOM 1eITeJIbHOCTH U NMOBCEIHEBHOM KU3HU TSI

aHaJIn3a pCaJIbHBIX YHCIOBBIX MJAaHHBIX, MPCACTABJICHHBIX B BHJAC AWAIrpaMM, Fpa(i)I/IKOB; JJIL aHaJIu3a HH(i)OpMaHI/II/I CTaTUCTHYECKOTI'O
XapakTepa.

Oobuwieyuedonvle ymenus, Ha8bIKU U CROCOOBL OeAmeIbHOCIU

B xone m3ydyenus mateMaTuku B MPO(UIBHOM Kypce CTapIliei MIKOJbl ydaliuecs MpOoJOJLKAIOT OBJIAZCHHE Pa3HOOOpa3sHBIMU CIIOCOOaMU
NeSITeNbHOCTH, TPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

MIPOBEJICHUS JT0OKA3aTENbHBIX PACCYKICHHUH, JOIMYEeCKOro OOOCHOBAHHS BBIBOJOB, HCIIOJIb30BAHUS PA3IMYHBIX S3BIKOB MAaT€MaTUKU IS
WUTIOCTPAINK, HHTEPIPETAIlMU, apTyMEHTAIlUU U I0Ka3aTelbCTBa,

pelIeHHs IUPOKOTo Kilacca 3ajjad U3 pa3InyHbIX pa3/ielioB Kypca, MOMCKOBOW U TBOPUECKOM AESITETbHOCTH MPU PEUICHUH 337a4 MOBBIIIEHHON
CJIOHOCTHU M HETUIIOBBIX 3a/1a4;

IUTAHUPOBAHUS U OCYILECTBJICHHS aJTOPUTMUYECKON JESTENbHOCTH: BBIMOJIHEHHUS W CAaMOCTOSITEILHOIO COCTaBJICHHUS aJTOPUTMHYECKUX
MpeaNuCcaHuil U MHCTPYKIMM HAa MaTeMaTH4YeCKOM MarepHualie; HCIOJb30BaHUS U CAMOCTOSTEILHOTO COCTaBIEHUS (OpMYyd Ha OCHOBE
00001IIeHNS YACTHBIX CIy4aeB U Pe3ylIbTaTOB AKCIIEPUMEHTA; BBITIOJHEHHSI pACU€TOB MPAKTUYECKOTO XapaKTepa;

MOCTPOCHUS U HCCIEAOBAHUS MaTEeMaTHUECKUX MOJENEH sl OMHCAHMs W PElIeHHs] MPUKIATHBIX 3a]ad, 3a7a4 U3 CMEXKHBIX AUCLUUILIUH U
peaibHOM KU3HU; MPOBEPKH M OLIEHKH PE3YyJIbTaTOB CBOEH pabOThl, COOTHECEHUS WX C IMOCTABICHHOW 3afaueil, ¢ JUYHBIM >KMU3HEHHBIM
OTIBITOM;

CaMOCTOSITENIbHOM  paboThl € HMCTOYHMKAMU WHGOpMAIlMK, aHanu3a, OOOOIIeHHWs U CHUCTEeMAaTH3allMd TMOJYy4eHHOW HH(pOpMAIIUH,
WHTETPUPOBAHUS €€ B JINYHBIN OIIBIT;

BO3MOKHOCTH T€OMETPUYECKOTO S13bIKa KaK CPEJICTBA ONTMCAHUS CBOMCTB pealbHBIX IPEIMETOB U UX B3aUMHOTO PACIIOIO0KEHHUS.

B nanHOM Kypce eedywjumu memooamu o00yuenus npeomemy AGAAWMCA: OOBICHUTEIbHO-WUIIOCTPATUBHBIA M PENpOAYKTHBHBIH, XOTS
UCIIOJIb3YeTCS U 4aCTUYHO-TIOUCKOBBINA. Ha ypokax HCIOJIB3YIOTCS 21eMeHmbl c1edyrouiux mexnoao2uii: JNIHOCTHO OPHUEHTUPOBAHHOE O0y4eHHeE,
oOy4yeHue ¢ MPUMEHEHNEM KOMIIETEeHTHOCTHO-OpUEHTHPOBaHHbIX 3a1anuii, UKT.



Cooeporcanue mem yuedHo20 Kypca

Ne
n/n

Tema

Conep:xanue

Anreﬁpa H HAYAJIA MATEMATHYICCKOI0 aHAJ/IN3a

Yucnosble
OyKBEHHBIE
BBIpOKCHUS

HenmumocTs nenbix yucen. [enenue ¢ ocratkoM. Cpasrenus. Pemienue 3a1ad ¢ 1eI0YMCIICHHBIMUA HEU3BECTHBIMHU.

Kommiekcubie uncna. ['eomerpudeckasi MHTEpHpETalUs KOMIUIEKCHBIX 4ucen. JlelcTBUTENbHAsT U MHUMAas 4acTh,
MOMYJIb U apryMEHT KOMIUIEKCHOTO 4YHclia. AnreOpandeckas M TPUTOHOMETpHUYEcKas (JOPMBI 3alUCH KOMIUICKCHBIX YHCEI.
ApubdmMernueckre IEHCTBUS HAJ KOMIUIEKCHBIMH YHCJIaMH B pa3HbIX (opmax 3anmucu. KoMIUIEKCHO COTpsDKEHHBIE YucIa.
Bo3sBenenue B HatypanbHyto crenenb (popmyna Myaspa). OcHOBHast TeopeMa anreOphl.

MHOrouieHsl OT OJJHOM MEepEeMEHHOU. JleTMMOCTh MHOTO4IEHOB. [[eleHrne MHOTrO4YIEHOB C OCTaTKOM. ParmoHanbHbIe
KOpHU MHOTOYJIEHOB C IeNbIMU Kod(duimentamu. Pemenue nenpix anredpandeckux ypaBHenuit. Cxema ['opuepa. Teopema
be3y. Uucno xopHeil MHOTOWIEHa. MHOTOUYJIEHBI OT JIBYX MEPEeMEHHBIX. DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS ISl CTapIIuX
crenenel. bunom HeroToHa. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX, CAMMETPUUYECKNE MHOTOUJICHBI.

Kopens crenenn n>1 u ero cBoictBa. CTENeHb ¢ pallMOHAILHBIM TOKa3aTeaeM U ee cBoicTBa. [loHsATHE O CTeTeHH ¢
JIENCTBUTEIIHHBIM ITOKa3aTeaeM. CBOMCTBA CTEIICHH C ACHCTBUTEILHBIM IIOKA3aTCIIEM.

Jlorapudm unciia. OcHOBHOE JorapudMudecKoe TOXAeCTBO. Jloraprdm mpou3BeaeHHs, YaCTHOTO, CTETICHHU; TIEPEX0/] K
HOBOMY OCHOBaHHMIO. J[eCATHUHBIN U HATYPAJIbHBIN JJOTapu(MBI, YHUCTIO €.

[IpeoOpazoBaHus BeIpaXEHUH, BKIIOYAIONNX apru()METHUECKHUE OTIEpaIliy, a TAKXKe OIepaIlii BO3BEJICHUS B CTCIICHb U
JorapuGMupoBaHHUsI.

Tpuronomerpus

CuHyc, KOCHHYC, TaHI€HC, KOTaHIe€HC Mpou3BoJbHOro yria. Pamuannas mepa yrina. CHHYC, KOCHUHYC, TaHTE€HC U
KoTaHreHc yucia. OCHOBHbIE TPUTOHOMETpUUECKHe ToxkaecTBa. Popmyinbl npuBeneHusi. CUHYC, KOCUHYC U TAHT€HC CYMMbI U
pazHocti JByX yrioB. CHHYC M KOCHHYC JABOWHOro yria. ®opmynbl mnojioBuHHOro yria. IIpeoOpa3oBaHusi cCyMMBbI
TPUTOHOMETPUUECKUX (DYHKIUN B NMPOU3BEICHHE U MPOU3BEIACHHS B CyMMY. BbIpakeHHE TPUTOHOMETPUYECKHX (PYHKIIHIA
yepe3 TaHT'eHC MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus TPUTOHOMETPUYECKUX BHIPAKEHUH.

[Ipocreiinye TpUroHOMETPUUECKHE YPaBHEHUSI U HEPABEHCTBA.

ApPKCUHYC, apKKOCHHYC, ApKTaHT'€HC, apKKOTaHT€HC.

OyHKIMHU

Oyukiuu. OOnacte omnpeneneHuss U MHOXecTBO 3HaueHMH. ['paduk ¢ynkuuu. [loctpoenue rpapuxoB (QyHKIMH,
3aJJaHHbIX pa3IMYHbBIMU crocobamu. CBoiicTBa (YHKIMI: MOHOTOHHOCTb, YETHOCTh M HEUYETHOCTb, MEPHOJUYHOCTD,
OrpaHUYeHHOCTh. [IpoMexyTkH Bo3pacTaHMs M yObIBaHUS, HauOoJblllee U HaMMEHbIEE 3HAYEHHs, TOYKH SKCTpeMyMa
(JloKaJIbHOTO MakcMMyMa M MUHUMYMa). Bemmykiocts ¢ynkuuu. I'padudeckas nntepnperanus. [Ipumeps! GyHKINOHATBHBIX
3aBHCHUMOCTEH B peabHbIX MPOLeccax U SIBICHUSX.

CrnoxHast ¢yHKius (kommnosunus ¢yHkiuil). B3aumao oOpatnele (yHkimuu. OO6nacTh omnpeneneHuss U 006JacTb
3Ha4yeHui oOpaTHOi GpyHKuK. ['paduk o6paTHOi pynkimu. Haxoxxnenue ¢pyHkiuu, oOpaTHOM JaHHOM.

CreneHHass (yHKIMs C HaTypaJbHBIM MOKa3aTeneMm, e€ cBoiicTBa M rpaduk. BepTukaibHble M TOPU30HTAIbHBIE
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acuMnToThl rpadukoB. ['paduku 1poOHO-TUHEHHBIX GYHKIUH.

Tpuronomerpuyeckne GyHKIUH, HX CBOHCTBA W TpaduKH, NEPUOJUYHOCTb, OCHOBHOW mepuoa. OOparHbie
TPUTOHOMETpHUYECKHE (DYHKIIUU, WX CBOMCTBA U TpaduKH.

[oxa3zaTenpHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmmueckas QyHKIHs, €€ CBOWCTBA U TpaduK.

[IpeoOpa3oBanust TpaguKOB: MapaICIBHBIA TEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpAMHAT M CUMMETPHS
OTHOCHUTENBHO Hayaja KOOPIHHAT, CHMMETPHsl OTHOCHTENIBHO MPAMON y = x , PACTSHKEHUE M CKATHE BJIOJIb OCEH KOOPJMHAT.

Hauana
MaTeMaTU4eCKOTO
a”HaJIM3a

[lonsTve o  mpegene  mocnenoBarenbHOocTH.  CylllecTBOBaHME — MpejAerda  MOHOTOHHOM — OTrpaHMYEHHOM
MOCJIE0BATENbHOCTU. JlJIMHA OKPYKHOCTU U IUIOLIAJb Kpyra Kak Ipeaelbl rnocienoBaTenbHocTeil. beckoneuHo yObiBaromas
reoMeTpHuuecKas Mporpeccus u ee cymma. TeopeMsl 0 mpezenax nocienoarenbHocTel. [lepexon k npenenaM B HepaBeHCTBaX.

[Tonsatue o HempepbIBHOCTH (PYHKITUU. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (DYHKITUIX.

[Tonstue o mpenene ¢pyHkuu B Touke. [loBenenue GpyHKIMA Ha OECKOHEYHOCTH. ACUMITOTEHI.

[Tonsatue o mpou3BoIHON (PYHKIHMH, PU3NUECKUA U TEOMETPUUECKHN CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K
rpaduxy ¢ynkuuu. [IponsBogHble CyMMBbI, pa3HOCTH, MPOU3BEACHHUS M 4YacTHOro. [Ipou3BO/IHBIE OCHOBHBIX AJIEMEHTApPHBIX
¢dbynakuuii. [TponsBoaHbie Ciiox)HOM U 00patHOU GyHKIMKA. BTopast mpousBoaHas. [IpuMeHeHne Tporu3BOHON K HCCIICTIOBAHUIO
¢byHKIME 1 noctpoeHuto rpadukoB. Mcnonb3oBaHue MPOU3BOIHBIX MPHU PEIIEHUU YPAaBHEHUN M HEPABEHCTB, MPH PELICHUU
TEKCTOBBIX, GPU3NUECKUX U TEOMETPUUECKUX 3a/1a4, HAXOXKICHUHU HauOOJIbIINX U HAUMEHBIINX 3HAYCHHH.

[Tnomane kpuBonmHEHHOW Tpamenuu. I[lonstue 00 ompeneneHHoMm wuHTerpaie. llepBooOpasnas. IlepBooOpasHbie
anemMeHTapHbIX GyHKIUH. [IpaBusna Berarcienus nepsooopazueix. opmyna Herotona-Jlebnuia.

[IpuMepsl UCHOJIB30BaHUsI TMPOM3BOJHOM I HAxXOXKJEHUsA HAWIydLIEro peleHrus B NPHUKIAJAHBIX 3ajadax.
Haxoxpaenue ckopocTu Ui mpolecca, 3aaanHoro Gopmynoi wim rpadukom. [Ipumepsl npuMeHneHus UHTerpaia B Gpusuke u
reoMeTpun. Bropas mpousBoaHas U ee GU3nUecKuidl CMBICTI.

YpaBHeHuUA U
HEPABEHCTBA

Pemenue pannoHanbHbIX, IOKA3aTEIbHBIX, JIOTAPU(PMUUIECKUX YPaBHEHUN U HEPaBEHCTB. PellieHue uppanuoHaIbHbIX U
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB.

OcHOBHBIE TpPHUEMBI PEHICHHUS] CHUCTEM YypaBHEHUH: TOJCTAaHOBKA, aire0panyeckoe CJIOKEHHE, BBEICHHME HOBBIX
NepeMEHHbIX. PaBHOCWIBHOCTh ypaBHEHMiI, HEPAaBEHCTB, CHCTEM. PellleHHe CHUCTEM YpaBHEHHMM C JBYMSI HEU3BECTHBIMHU
MPOCTEUIINX TUIIOB. Penmenne cucTteM HEpaBEeHCTB ¢ OJJTHOM ITEPEMEHHOM.

Jloka3aTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apru(pMETHUECKOM U CPETHEM T€OMETPUUECKOM JIBYX YHCEI.

Hcnonb3oBanue CBOWCTB U TrpaduKkoB (YyHKIUN TMpU pPELICHUH ypaBHEHUH W HEpaBEHCTB. MeToJ HWHTEpPBAaJOB.
N300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHIl W HEPAaBEHCTB C ABYMS MEPEMEHHBIMH U UX
CHUCTEM.

[IpuMeHeHre MaTeMaTHYeCKHX METOJIOB ISl PEUISHHUs COJep)KaTelIbHBIX 3a/Jad M3 Pa3IMuHBIX oOjacTeldl HayKu H
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npakTuku. MHTepnperanus pesyinbrara, yueT pealbHbIX OTPaHUUYECHUH.
TabnmuuHoe u rpaduveckoe npencTaBlIeHNe TaHHBIX. YNCIOBbIE XapaKTEPUCTUKU PSIOB TaHHBIX.
DneMeHTbI [loouepenHplii ¥ OJHOBPEMEHHBIN BHIOOP HECKOJBKMX 3JIEMEHTOB W3 KOHEYHOIOo MHOXecTBa. DopMmyibl 4yucia
KOMOWHATOPHKH, | IIEPECTAaHOBOK, COYETaHWH, pa3MenieHnii. Pemenne komOmHaTOopHBIX 3amad. Dopmyna OmHoma Heiotona. ColicTBa
6 | cTaTUCTHKH U OouHoMuanbHbIX K03 duuuenTos. TpeyroabHuk [lackans.
TEOpUU DOneMeHTapHble M CJOXKHBIE COObITHS. PaccMoTpeHHe ciydaeB U BEPOSITHOCTH CYMMbl HECOBMECTHBIX COOBITHH,
BEPOSITHOCTEH BEPOSITHOCTh MPOTHUBOIOJIOKHOTO cOOBITUA. [lOHATHE O HE3aBHUCUMOCTH COOBITHI. BeposSTHOCTh M cTaTHCTHYECKass 4acToTa
HACTYIUICHHS COOBITHSI.
7 | IloBTopenue [ToBTOpEeHue Kypca anreOpsl U Hauan MareMarudeckoro aHanusa 10-11 knaccos.
I'eomempus
[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpuu. HeKoTophIe CIIEICTBHS U3 aKCUOM.
5 | Benenue Heab: chopmupoBaTh MpencTaBICHUE YyYalIUXCsl 00 OCHOBHBIX IOHATUSAX M AaKCHOMax CTEPEOMEeTpUH, HX
WCII0JIb30BAHME NIPU PEIIEHUH CTaHJAPTHHIX 3a]au.
[TapannenbHOCTh IPAMBIX, IPAMOM U IJIOCKOCTH. B3anMHOE pacrnosokeHue npsMbIX B IPOCTPAHCTBE, YrOJI MEKIY
IByMsI IpsiMbIMH. [lapaienbHOCTh miockocTel. TeTpadap U napaiieaenumne.
6 ITapannenpHOCTD Henab: 1aTh y4amumcsi CUICTEMATUYECKUE CBEACHNUS O NMAPAJIJICIIBHOCTH NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

MPSAMBIX U IIOCKOCTEHN

[Ipu n3ydyeHnn matepuana TeMbl clieyeT 0OpaTUTh BHUMAaHHE HA YacTO MCIOJIb3yEeMbI METOJ| JOKa3aTeIbCTBA OT
IPOTUBHOTO, 3HAKOMBIM Yydal[UMCSi W3 Kypca IJIaHUMETPUHU. YUalluecss 3HAKOMATCA C PazIM4HbIMU CHOCOOaMH
n300pakeHHsl MPOCTPAHCTBEHHBIX (DUTYpP HA MIIOCKOCTH.

[lepnieHIUKYIAPHOCTD
MPSIMBIX | IJIOCKOCTEH

[lepneHIuKyIApHOCTD NPSIMOMN U IIIOCKOCTH, [lepneHanKymsip U HaKJIOHHBIE. YT0JI MEXIY NMPSMOM U MIOCKOCTHIO.
JByrpanubiii yroJ. [leprneHauKyIs[pHOCTh MJIOCKOCTEH.

Henab: path ydamumcs CHUCTEMAaTHYECKHME CBEICHHUS O TNEPIEHIUKYIIPHOCTH MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, BBECTU MOHATUE YTOJ MEXY MPSIMBIMU U TUIOCKOCTSIMH, MKy TUIOCKOCTSIMHU.

MHororpaHHuku

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Passeptka. MHororpanssle yribl. Beinykiibie MHOTOrpanHuku. Teopema
Ditnepa.

IIpusma, ee ocHoBaHMs, OOKOBbIE peOpa, BbICOTAa, OOKOBas NOBEPXHOCTh. lIpsMas M HakJIOHHas HpuU3Ma.
[IpaBunbHas npusma. [lapannenenunen. Kyo.

[Mupamupa, ee ocHoBaHKe, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTh. TpeyroibHas nupamuzaa. [IpaBuiibHas
nupamua. Y CeueHHas MpaMua.

Cummerpun B KyOe, B mnapaijenenunene, B npusme u nupampzae. [loHsTHEe O CUMMETpUM B HPOCTPAHCTBE
(ueHTpanbHas, oceBasi, 3epkaibHas). [IpuMepsl CUMMETpUHN B OKPY)KAIOIIIEM MHUPE.

Ceuenus Ky0a, IPU3MBbI, MUPAMUIBL.
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[IpencraBieHre 0 MPaBIWILHBIX MHOTOTPAHHUKAX (TETPadp, KyO, OKTadAp, HOACKAIP U UKOCAIP).

IToBTOpEHME

[ToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIMs 3HAHUI, YMEHUH M HAaBBIKOB 3a Kypc MaTtematuku 10 xmacca.

11 kiaace

Anzebpa u nauana ananuza

[TepBooOpa3Has
U MHTErpail

IlepBooOpasnas. IlepBooOpaszHble CTENEHHOW (GYHKIMHM C LEIBIM TOKa3areneM (n#—1), CHHyca M KOCHHYCA.
[Ipocreiime npaBuia HaX0XACHUS IEPBOOOPA3HBIX.

[Inomans kpuBonuHeitHoN Tpaneuuu. Wurterpan. @opmyna Heiorona-JleliOnuna. IlpuMeHenue wuHTerpansa K
BBIYMCIIEHUIO TUIOIIAEH 1 00BbEMOB.

Lenab: 03HaAKOMUTH C UHTETPUPOBAHUEM KaK orepanuel, oopatHoil quddepeHurpoBaHmio, oKa3aTh IPUMEHEHNE
MHTErpajia K pelieHnIo reOMETPUUECKUX 3a1a4.

3amaua OoTpabOTKM HABBIKOB HAXOXJCHHUS NEPBOOOPA3HBIX HE CTABUTCS, YIPaKHEHUS CBOJAATCA K IMPOCTOMY
MPUMEHEHHIO TaOJIMII U TIPaBUJT HAX0KIEHUS IEpBOOOPa3HBIX.

WHTerpan BBOAWUTCS Ha OCHOBE PACCMOTPEHHUS 3aJauyd O IUIOLIAJAM KPUBOJIMHEWHOM Tpamenuu U MOCTPOCHUS
HHTETpabHBIX cyMM. Popmynna HetoTona-JIeliOHmMIIa BBOIUTCS HA OCHOBE HATJISITHBIX MPECTAaBICHUN.

B kauecTBe WILIIOCTpalMy NIPUMEHEHUS MHTErpaja pacCMaTPUBAIOTCS TOJIBKO 33Ja4d O BBIYMCICHHWH IIOLIANEH U
0o0beMoB. CrenyeTr yuecTb, 4To (opMyna oObeMa I1apa BEIBOJUTCS IPU U3YYEHHH JAHHOW TEMBI M MCIIOJIb3YETCS 3aTEM B
Kypce reOMETpHH.

Marepuai, kacaromuiics paboThl IEPEMEHHON CUJIbI M HAXO0KJICHHsI LIEHTPa MaccC, HE SIBIISETCS 00s13aTeIbHbBIM.

[Ipu n3yueHnu Temsl 11e7€c000pa3HO MUPOKO IPUMEHATh rpauiyecKrue WIITFOCTPALHUH.

IToka3zaTenbHas u
norapupmMuyuecKas

GbyHKIIH

[TonsaTHE O CTENEHU C MppaMOHAIBHBIM MTOKa3aTelleM. PellieHne nppalMoHaIbHBIX YPABHEHUN.

[TokazarenbHas (yHKIMs, ee cBoiicTBa U rpaduk. ToxkIecTBEHHbIE MPeoOpa3oBaHUs MOKa3aTeNbHBIX YpaBHEHUH,
HEPaBEHCTB U CUCTEM.

Jlorapudm uymcna. OcHOBHbBIE cBoiicTBa jorapupmoB. Jlorapubmuueckas (yHKUMsA, €€ CBOWCTBA M Trpaduk.
Pemenue norapumMuueckux ypaBHEHH U HEPABEHCTB.

[IpousBoanas nokazatenbHON GyHKIMU. YHCTIO € ¥ HaTypalibHbIH orapudM. [IponsBoanas creneHHOM QyHKIUH.

Heab: mpuBecT B CUCTEMY U 0OOOIIUTH CBEACHUS O CTENEHSAX; 03HAKOMUTH C MOKa3aTeIbHOMU, JorapudMuuecKoit
U CTeMeHHOW (YHKIMSMU M HMX CBOWCTBAMHU; HAyYUTh pEIIATh HECIOXHBbIE MOKa3aTelbHble, Jorapumuueckie u
VMppalurOHaJIbHbIE YPABHEHUS, UX CUCTEMBI.

CrnenyeT yudecThb, YTO B Kypce anreOpbl AEBATHIIETHEH IIKOJIBI BOMPOCHI, CBS3aHHBIE CO CBOMCTBaMHU KOpHEH N-i
CTETIeHHU W CBOMCTBAMH CTEMEHEH ¢ palMoOHaIbHBIM MMOKa3aTejIeM, BO3MOXKHO, HE pacCMaTPUBAINCh, U3YYEHHUE MOTJIO OBITH
OTPAaHUYEHO ACHUCTBUSMH CO CTEIEHSIMHU C LEIBbIM ITOKA3aTelIeM M KBAJpPaTHBIMU KOPHSIMH. B 3aBUCMMOCTH OT peanbHOM
MOATOTOBKH KJIacca 3Ta TeMa u3ydaeTcs Tu00 B BUE MOBTOPEHUS, INOO KaK HOBBII MaTepHall.

Ceppe3Hoe BHUMaHHUE CJEIyeT YACIUTh paboTe C OCHOBHBIMU JIOTApU(PMHUUECKUMH M TOKa3aTelbHBIMU
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TOKJIECTBAMH, KOTOPBIE UCIIOJIb3YIOTCS KaK IPU U3J10KEHUU TEOPETUUECKUX BOIIPOCOB, TaK U MIPH PELICHUHU 33/]au.
HccnenoBanue mokaszarenbHOH, JorapuMU4eckoil U CTENeHHOW (YHKIUH MPOBOJUTCS B COOTBETCTBHU C paHee
BBEJICHHOM cxeMoil. [IpoBoauTcs KpaTkuii 0030p CBOWCTB 3TUX (DYHKIUH B 3aBUCUMOCTH OT 3HAYEHUI ITapaMeTpoB.
PackpeiBaeTcst posib TMOKa3aTeIbHON (YHKIIMM KaK MaTeMaTH4YeCKOH MOJENd, KOTopas HaXOIUT IIHUPOKOE
IPUMEHEHHE IIPU U3YUYEHUU PA3JINYHBIX POIIECCOB.
Marepuan 06 oOpaTHOM QYHKIIMHU HE SBISETCS 00s13aTEIbHBIM.
[IpounsBoHas [IpousBonnas mnokazarenbHol GyHknuu. Yucno e. IlpousBognas norapupmuyeckoil ¢yHkuuu. CreneHHas
3 ITOKA3aTEIbHOU U ¢yukuus. [lonarue o quddepeHnnanbHbIX YpaBHEHUSIX.
Jorapu(pmMUIecKon Henb: HayunTh HAXOAUTH NPOU3BOIHBIE TOKA3ATENBHON U JIoTapuPMUUECKON (yHKIIMMA
byHKIINN

I'eomempusn

Koopnunats! u
BEKTOPBI

JlexkapToBBI KOOpPAMHATHI B mpocTpaHcTBe. DopMysa pacCTOSTHUS MEXKIY ABYMsI TOUKaMU. YpaBHEHUS cdepbl U
mwiockoctu. @opMysa pacCcTOSTHUS OT TOYKHU J0 MIOCKOCTH.

Bekropel. Moayns BekTopa. PaBeHCTBO BeKkTOpoB. CIlIOKEHHE BEKTOPOB M YMHOXKEHUE BEKTOpa HAa YUCJIO. YTOJ
Mexay Bekropamu. Koopaunatel Bektopa. CkamsipHOoe mpou3BeaeHUE BEKTOpoB. KosummHeapHbie BEKTOpHI. PaznoxeHnue
BEKTOpa IO JIBYM HEKOJUIMHEeapHbIM BekTopaMm. Komriutanapuble BeKTOpbl. PasznoxkeHue mo TpeM HEKOMILIaHApHBIM
BekTopaMm. KoopuHaThl TOUKH U KOOPAUHATHI BekTopa. CKalsgpHOE MPOU3BEICHIE BEKTOPOB.

Heab: chopmupoBaTh yMEHUS NPUMEHATH KOOPAWMHATHBIA M BEKTOPHBIM METOJbl K pELISHUIO 3a1ady Ha
HAXO0JIEHUE JJIUH OTPE3KOB U YIIIOB MEX/Ty IMIPSIMBIMU U BEKTOPAMHU B ITPOCTPAHCTBE.

B xonme u3yueHus TeMmbl LieIecOOOpa3HO HCIOIb30BaTh AHAJOTHIO MEXKAY pacCMaTpUBAEMbIMU MOHATHSAMH Ha
IUIOCKOCTH M B MPOCTPAHCTBE. DTO MOMOXKET ydauumcsi 6osee riyOOKO M OCO3HAaHHO YCBOMTH M3y4aeMblil mMaTepua,
YSICHUTD COJIEpKaHHE U MECTO BEKTOPHOTO U KOOPIMHATHOTO METOJIOB B KypCe T€OMETPHUHU.

Tenau IMOBCPXHOCTHU
BpallCHUA

Hunuuap u xoHyc. YcedeHHBIH kKoHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTb, OOpa3symolas, pa3BepTKa.
OceBble ceyeHUs U CEYEeHHUs, MapajlIeIbHble OCHOBAHUIO.

Hlap u cdepa, ux ceueHus, kKacaTelbHas INIOCKOCTb K cdepe.

OO0mbemsl Ten U IIoIaau ux nosepxuocreil. [lonsrue 06 oobeme tena. OTHOLIEHHE 00BEMOB MOJIOOHBIX TEII.

®opmynel 00beMa Kyba, IPSIMOYTOJIbHOTO NapaieNenunesa, Npu3Mel, nHapa. opMyiasl 00beMa TUPaMUAbI U
KOHyca. @opMyIIbl IJIOLIAIM MOBEPXHOCTEH MIIMHAPA U KOHyca. PopMyIibl 00beMa 11apa U MiIomaau chepsl.

O0BeMBI TET

O0beM MmpsIMOYroJibHOTO Mapauienenunena, OobemM MpsMON Mpu3Mbl U HWIMHAPA. OObEeM HAKJIOHHOW MPU3MBI,
nupamMubl ¥ koHyca. O6beM mapa 1 miaomas chepsl.

enb: NpomoKUTh CUCTEMAaTUYECKOE M3YYEHHE MHOTOIPDAHHUKOB M TEJI BpAlllEeHUs B XOJI€ PEUICHMs 3aJad Ha
BBIUHCIIEHUE UX 0OBEMOB.

B kypce crepeomerpun mNoHATHE O00BbEMa BBOJHUTCS I10 AHAJOTMU C TMOHATHEM IUIOMAAM IUIOCKUX (GUryp U




Tema Conepxanue
n/n AP
(hopMyIUpPYIOTCS OCHOBHBIE CBOMICTBA 00HEMOB
7 | IloBropenue IToBTOpenue, 06001ICHNE U CHCTEMAaTU3allus 3HAHUI, YMCHHI M HABBIKOB 3a Kypc marematuku 10-11 xmaccos.
Konmponw ypoensa ooyuennocmu
Ne .
i Mara Tema KOHTPOJILHOIT PaGoOTHI Buna xontpos
10 kJaacc
Bxoonas konmponvnas paboma Nel . .
1 | 2 uenens Bxoouoii aomunucmpamusenwiti Konmpoinw
«Iloemopenue kypca aneeopwl 7 — 9 knaccoe»
Konmponvnas paboma Ne2 .
2 | 4 uenens . Texywuii koumpons
«/leticmeumenvuvie uuciay
Koumponvnas paboma Ne3 .
3 | 7 menmens Texywuti KOHMpOoL
«YHucnosvie ¢hynkyuuy
Koumponvnasa paboma Ne4 .
4 | 11 menens Texywuti KOHMpOoL
«Tpuconomempuueckue gynkyuuy»
Koumponvnasa paboma Ne5 .
5 | 13 Henens Texywuii KoHmpoasb
«llocmpoenue epaghuxosy
IIpomesicymounulii aOMUHUCMPAMUBHBILLL
5 | 15 wenens | Ilpomescymounas aomunucmpamuenas Konmpoavnas paboma Neb P Y P
KOHMPOJb
Koumponvnas paboma Ne7 .
6 | 16 Henens . Texywuii koHmpoab
« Pewenue mpueonomempuueckux ypagHeHuiLy
7 | 18 wenens | Konmponvuas paboma Ne8 « Tpueonomempuueckue 8blpadcenusLy Texywuii KOHmMpoIbL
Koumponvnas paboma Ne9 «Ilpeobpazosanue mpuzoHomempuieckux .
8 | 21 Henens P . p peoop P P Texywuii koHmponb
BLIPANCEHULLY
9 | 23 wenens | Konmponvnasa paboma Nel() «llpeden ghynkyuuy Texywuii KOHMpo.b
Konmponvnas paboma Nel | .
10 | 25 nenens P p Texywuii KoHmpono
«Buvluucnenue npouzgo0HvIx»
Konmponvnas paboma Nel2 .
11 | 28 negens P p N Texkywuii koHmpons
«IIpumenenue npouzeo00HOU»
12 | 30 venens | Konmponvnas paboma Nel3 Texywuil KOHMPOL




«Komnnexchole yucnay

Koumponvnas paboma Nol4

13 | 32 nepens Texkywuii KOHmMpoabL
«Kombunamopuka u eposamnocmbvy
14 | 34 nenens | Umoeosasn aomunucmpamusnas konmponvuas paboma Nel5 (2 uaca) Hmoeoswiii konmpons
11 kiacc
Bxoonas xkonmponvnas paboma Nel «llosmopenue Kypca anecebpul u Havan . .
1 | 2 uenens Bxoonoti aomunucmpamueénwiii Koumpoo
Mamemamuyeckoeo ananuza 10 knacca»
Konmponvnas paboma Ne2 .
2 | 4 nenens Texywuu KoHmpoaw
«Mnozcounenoly
Konmponvnas paboma Ne3 .
3 | 8 Hemens Texywuii kKoumpons
«Cmenenu u KopHu»
Konmponvnas paboma No4 .
4 | 10 menens Texywuu KOHmMpoL
«Cmenennvle pyHKyuuy
Konmponvnas paboma Ne5 .
5 | 14 venens Texywuu KOHMpoL
«llokazamenvuas gpynxyusy
IIpomesicymounulii aOMUHUCMPAamugHblil
6 | 16 Henens | Ilpomescymounas aOMuHUCMPAmuHas KOHMpoabHas paboma No6 P Y P
KOHMPOTb
Koumponvnas paboma Ne7 .
7 | 18 Henens Texywuti kKoumponw
«Jloeapugmuueckas ynxyusy
Koumponvnasa paboma Ne§ .
8 | 20 Henens P p Texywuti KoHmpoaw
«llepsoobpasnasn u unmezpany
Koumponvnasa paboma Ne9 .
9 | 26 Henens P p Texywuti KoHmpoaw
«Ypasnenus u nepasencmea»
Konmponvnas paboma Nel( .
10 | 29 Henens P P - Texywuii KOHMpob
«Cucmembl ypasHeHull U HepaseHCms»
11 | 33 menens | Umoeosas aomunucmpamusnas konmpoavuas paboma Nell (2 waca) Hmoeoswiii konmpois

Kpurtepnu u HOpMbI OLIEHKH 3HAHUI, YMEHHUI U HABBIKOB 00y4YalOLIUXCSl N0 ajredpe U HayajaaM aHAJIN3a

1. OneHka NUCbMEHHBIX KOHTPOJILHBIX padoT.
OTBeT oLleHUBAETCA OTMETKOM «5», eciu:
paboTa BBINOJIHEHA MTOJTHOCTHIO;

B JIOTUYCCKUX PACCYKIACHUAX U 000CHOBAaHHH peUICHUA HET HpOGCJ’IOB u OIJ_II/I6OK;




® B PCUICHWU HET MAaTEMaTHUECKUX OIIMOOK (BO3MOXHA O/IHA HETOYHOCTh, OIMCKA, KOTOpasi HE SBJISAETCS CIEICTBHEM HE3HAHHS WIN
HENOHMMAaHMsI y4eOHOr0o MaTepuana).
OtMmetka «4» CTaBUTCS B CIEAYIOUIUX CIIydasiX:
e paboTa BBIMIOJHEHA OJHOCTHIO, HO 000CHOBAHMS IIar0OB PEUICHHUS HEIOCTATOYHBI (€CJIM yMEHHE 000CHOBBIBATH PACCY)KICHHS HE SIBISLIOCH
CHEIMaIbHBIM 00BbEKTOM IIPOBEPKH);
® JIOMYIICHBI OJJHA OITMOKA MM €CTh JBa — TPU HEJ0UETa B BHIKJIAIKAX, PUCYHKAX, YEPTEKaX WK rpadukax (eciau STH BHIIBI padOT HE SBISUIUCH
CHELMAIbHBIM 00bEKTOM IIPOBEPKH).
OrMmeTka «3» CTaBUTCS, €CIIN:
e JIOMYyIIEHO Oosiee 0JHOM OUIMOKH WK 00Jiee IBYX — TPEX HEAOUYETOB B BBIKJIA/IKaX, UepPTeKax UM rpapukax, Ho oOydaromuiica obnagaer
00s13aTEIbHBIMUA YMEHHUSIMH TIO TIPOBEPSIEMO TEME.
Ot1MeTKa «2» CTaBUTCS, €CIIN:
® JIONMYIICHBI CYIIECTBEHHBIC OMMOKH, TOKA3aBIIUE, YTO 0OYJAIONIHICS He 00J1a1aeT 00s3aTeIbHBIMA YMEHUSMHU 110 TAHHON TeMe B ITOJTHOM
Mepe.
Y4uTens MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOTIPOC WIIM OPUTHHAIBHOE PEIICHUE 3a/1a91, KOTOPhIE CBUACTEIECTBYIOT O BEICOKOM
MaTeMaTHIEeCKOM Pa3BUTHH 00yJaroIIerocs; 3a penenue 0oJiee CI0KHOM 3a/1a4i WM OTBET Ha 00JIee CIIOKHBIN BOIIPOC, MPEIOKEHHBIC
oOyyaronemMycsi JONOJHUTEIBHO 110CIIE BHIIOIHEHUS UM KaKUX-JIN0O APYTUX 3a/laHU.
2. OueHka yCTHBIX OTBETOB.
OTBeT OIIEHUBAETCSI OTMETKOM «9», €CITH YICHUK:
® [I0JIHO PACKpPBLI COZEpKaHUe MaTepralia B 00beMe, IPeyCMOTPEHHOM ITPOrpaMMOil ¥ y4eOHUKOM;
®  U3JI0XKHWJI MaTepuaj rPaMOTHBIM S3bIKOM, TOYHO MCIOJIb3Yysl MAaTEMAaTHUECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, B OIIPEAEICHHOMN JIOTHYECKOM
[I0CJIE10BATEIbHOCTH;
® [IPAaBUJIBHO BBIIIOJHWI PUCYHKH, YEPTEXKH, T'PaQUKH, COMYTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPaMHU, IPUMEHATh €€ B HOBOM CUTYalluy MPH BBIIOJIHEHUH NIPAKTUYECKOTO
3aJJaHus;
® [IPOJEMOHCTPUPOBAJ 3HAHUE TEOPUU paHEe U3YUEHHBIX COITYTCTBYIOUIMX TEM, C(OPMUPOBAHHOCTh U YCTONYMBOCTH UCHOJb3YEMbIX IPU
OTBETE YMEHUI U HABBIKOB;
e OTBEYaJl CAMOCTOSTENBHO, 0€3 HaBOAIIHUX BOIIPOCOB YUUTEIS;
® BO3MOJKHBI OJJHa — JIB€ HETOYHOCTH ITPU OCBELIEHNE BTOPOCTETIEHHBIX BOIIPOCOB MJIU B BBIKJIAIKaX, KOTOPbIE YUEHHK JIETKO UCIIPaBUII TIOCIIE
3aMEeYaHus yUUTels.
OTBeT OLICHUBAETCA OTMETKOM «4», €CITU YAOBIETBOPSIET B OCHOBHOM TPEOOBAHUAM Ha OLIEHKY «5», HO IIPU 3TOM MUMEET OJMH U3 HEJO0CTATKOB!
B U3JIOKEHUH JIOMYILEHbl HeOOoJIbIINEe TPOOeIbl, HE HCKAa3HUBIlIEe MaTeMaTUYECKOe COIepKaHNe OTBETA;
® JIONYIIECHBI OJMH — JIBA HEJ0YeTa MPU OCBEIEHUN OCHOBHOIO COJIEP KaHUs OTBETA, UCTIPABJICHHBIE TIOCIIE 3aMEUaHUs YUUTeNs;
® JIOMYIIEHbI OMMOKa MK OoJiee IBYX HEJOYETOB IPH OCBEIIEHNUH BTOPOCTENEHHBIX BOIIPOCOB MM B BBIKJIAJKaX, JIETKO MCIIPAaBJIEHHbIE ITOCIIE
3aMEeYaHus yUUTels.



OtmeTKa «3» CTaBUTCS B CIICAYIONIUX CIyJdasK:
® HEMOJHO PAaCKpPHITO COJEpKaHNE MaTepuaa (coaepkaHue U3JI0kKEHO pparMeHTapHO, HE BCET/1a MOCIIEA0BaTENLHO), HO TIOKa3aHo olI1ee
MMOHMMAaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHBIE /ISl YCBOSHUS MPOTPAMMHOTO MaTepHaa;
® HMEJHUCh 3aTPYAHCHUS WIH JIOMYIICHBI OITUOKH B ONPE/ICIICHHH MAaTEMAaTHYECKON TEPMUHOJIOTHH, YepTexkaxX, BBIKIIAIKaX, UCIIPABICHHbBIE

IMOCJIC HCCKOJIBKUX HABOJAIIMNX BOIIPOCOB YUHUTCIIA,
¢ YYCHHMK HEC CIIpaBHJICA C IPUMCHCHHUEM TCOPHUU B HOBOI1 CUTYyalluH ITPU BBIIIOJHCHUHU MPAKTHUYCCKOT'O 3aJaHNd, HO BBIIIOJITHWII 3a1aHWA

00513aTEIBHOTO YPOBHSI CIIOKHOCTH 110 IAHHOI TeMe;
® [IpU AOCTATOYHOM 3HAHUH TCOPCTHYCCKOTO MaTCpualia BbIABJICHA HCIOCTATOYHAA C(i)OpMI/IpOBaHHOCTB OCHOBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.
OT1MeTKa «2» CTaBUTCA B CIEIYIOMINX CIIydasX:
® HE PAaCKPHITO OCHOBHOE COJIEpyKaHHE yIeOHOTO MaTepuaa;
e 00HapyX€HO He3HaHHE YYEHHUKOM OoJIbllIel WM Hanboiee BaKHOM YyacTH yueOHOro MaTepHarna;
® JIOMYIIEHbI OIIUOKH B OINIPE/ICTICHUH MOHSITHHA, TP UCIIOJIb30BaHUHM MaTeMaTHUYE€CKON TEPMUHOJIOTHH, B PUCYHKAX, UepPTeKax WU rpadukax, B
BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHEBI ITOCJIC HCCKOJIBKUX HABOAAMIUX BOIIPOCOB YUUTCIIA.

Dopmbl KOHMPONA

Dopmbl  npomexncymounoii. u umoz206ou ammecmayuu: IlpomexyTouHas aTTecTalus MNPOBOAUTCS B (GoOpMe MaTeMaTHYECKHX AUKTaHTOB,
KOHTPOJIbHBIX U CAMOCTOSITEIbHBIX PabOT.

meKyujutl: CaMoCTosATeNbHAsE paboTa, MpoBepoyUHasi paboTa, MaTeMaTUYECKUIN AUKTAHT, TECT, ONPOC;

memamu4eckutl: 3a4eT, KOHTPOJIbHas paboTa.

Konmpons ypoens snanuii
Cucrema KOHTPOJHPYIOIIMX MaTepHaloB, MO3BOJIIONIUX OIEHUTH ypoBeHb M KauecTBO 3YH oOyuwarommxcs Ha BXOJIHOM, TEKYyIIEM U
WTOTOBOM 3Tanax U3ydeHus MpeaMeTa BKIoYaeT B ce0si COOPHUKH TECTOBBIX M TEKCTOBBIX 3aJaHUM



Ktmem)apno-m emamuvyecKkoe nianuposeanue

10 knacc (npogpunvnuiir)

A Qobopyooeanue ons Jama
- Kon-60 | Ocnoenvie mepmunut oemMoncmpayuil u Ilpumeuan
Ypoxa Tema pazoena, ypoka 3HanuA, yMEHUA U HAGbIKU npoeedenus
yacoe U noHaAmMuUA npakmuueckKux ue
n/n (naan)
paoom
1 2 3 4 5 6 7 8
1 |TloBTrOpenue matepuana 7-9 1 [Ipe3enTanus
KJIaCCOB.
2 |TloBTOpenue Marepuana 7-9 1 [Ipesenramms
KJIaCCOB.
3 |IloBTOpenue matepuana 7-9 1 [IpesenTamms
KJIACCOB.
I'naBa 1. /leficTBUTE/IbLHBIE 12
YyHcaa.
4 |§1. HarypanbHble U LIETIbIC 1 Harypanbhbie u 3HaTh ONpeJIeTICHUE HATypaIbHbIX U Y4eOHUK.
qucha. EJIbIE YnCIa. LEJIBIX YHCET.
VYmerps Haxoauts HOK 1 HO/J uncenn.
5 |§1. HarypanbsHble u 1ienbie 1 HOK u HO/J uucen. A A VYueOHUK,
YMeTh NpUMEHSATh TPU3HAKU .
qucha. pa3naTouYHbIN
JEIMMOCTH, PacKiIa/IbIBaTh COCTaBHOE
MaTepua.
YHCIIO HA MPOCTHIE MHOKUTEJIH.
6 |§1. HarypanbHble u 1enbie 1 [IpusHaku
qucha. JETMMOCTH.
7 | §2. ParimoHanbHbIE YKCTA. 1 |PanmonanbHbIe 3HaTh ONpEe/IENIeHNEe PAlIMOHAIBHBIX Y4eOHUK, ClalIbl.
qucra. YUCEI.
YMeTh 3anuchiBaTh paliioHaIbHOE
YHCIIO B BUJIE JECITUYHOW KOHEUHOU
1100 OECKOHEUHOM MepuoaAnYecKoit
Ipoou.
8 |§3. UppauroHanbHble yncia. 1 |HppauuoHanbHbIe 3HaTh onpe/elieHne UPPAIMOHANBHBIX | YUeOHUK.




qucia.

YHCell.
Ymerb paboTaTh ¢ JAHHBIMU YHCIAMU.

9 |§3. UppanroHanbHbIe Yncia. 1 Y4eOHuk,
pa3aaTOYHbBIN
Marepual.
10 |§4.MHOXeCTBO 1 JleicTBUTEIbHBIC 3HaTh CBOMCTBA YUCJIOBBIX HEPABCHCTB, | Y YCOHUK, CIIAMIBI.
JIENCTBUTEIBbHBIX YHCEIL. YKCIa, CBOMCTBA 0003Ha4YECHHE MPOMEKYTKOB.
YHCIIOBBIX YMeTh unTaTh HEPaBEHCTBA, PEIIATh
HEPaBEHCTB. HEpaBEHCTBA.
11 |§5. Moaynb n1eiHCTBUTENEHOTO 1 [TonsiTue Mo Tys. YMeTh NPUMEHSTH ONPEIECIEHNE
YHUCIA. MOJTYJIsl TP TIOCTPOCHUH TPaUKOB,
o coep KaIiX 3HaK MOIYIs, PelIaTh o
12 |§5. Moaysb 1elCTBUTEIHHOTO 1 JlepKall AyIA, p Y4eOHHK, clanabl.
ypaBHEHUS U HEPABEHCTBA.
YHCIA.
13 |Konmponsnas paboma Nel 1 YmeTs 000011aTh U KoHTtposbHO-
«/leticmeumenvnble uuciay CHUCTEMAaTHU3UPOBATh 3HAHUS U YMCHHUS | U3MEPHUTEIIbHBIN
o TeMe. nuddepeHInpoBaHH
bIl MaTepuall.
14 | §6. MeToa MmaTeMaTHYECKOM 1 3HaTh U YMETh IPUMEHSITH METO/T [Ipe3enTanus,
WHTYKITUH. MaTeMaTHYeCKOU WHTYKIUH. y4eOHUK.
15 |§6. MeToa maTeMaTH4YeCKOM 1 3HATh U YMETh IPUMEHSITH METO/T [Ipe3enTanus,
WHIYKIUH. MaTeMaTHYeCKON MHIYKIUH. yUeOHUK.
I'nasa I1. Yuciaosbie 10
(pyHkum.
16 |§7. OnpenencHue 4UCIOBOM 1 OyHKIMS, apryMeHT, |3HaTh MOHATHE PYHKIUU U IpYyTrHe VYueOHHK, ClIalIbl.
¢byskun. CrnocoOsl ee obnacth onpeneneHus | QyHKIIMOHAbHbIE TEPMUHOJIOTHH.
3a/1aHusl. ¢byHKIMHU, 0051aCTh YMmers:
3HaueHUH QYHKIUU, |- TPABUIBHO YIIOTPEOISIThH
rpaduk QyHKIUU. (YHKIIMOHATBHYIO TEPMHHOJIOTHIO,
N [IOHUMATh €€ B TEKCTE, B PEUH YUUTES
17 |§7. Onpenenenue 4ucIoBOU 1 »BP y > | YyeOHUK,
B (hopMynupoOBKe 3a71a4; .
¢ynkuuu. CrocoOsl ee pa3aaTouHbIN




3aJaHus.

- HAXOJUTh 3HAYCHUS (PYHKLIHUH,
3aIaHHBIX POPMYIIOH, TabIUIIeH,
rpa)uKOM U pemiath 0OpaTHYIO

Marepual, Clanpl.

18 |§8. CpoiicTBa (yHKIIHH. 1 Hynu dyakmmm, sanauy: YueOHuK, craiisl,
IPOMEXYTKU Y5 pa3gaTouyHbIi
- BBITIOJIHATH TPe0Opa3oBaHuUs
3HAaKOMOCTOSTHCTBA, i MaTepHall.
BO3pacTamoas u rpaduxos;
19 |§8. CpoiicTBa (hyHKIIHH. 1 5 p oA - HCCIIeIoBaTh (QYHKIIUIO Ha VueOHUK,
bIB s
Z} HI MOHOTOHHOCTbH, HAa OTPAHUYEHHOCTD, Ha | AIEMOHCTpAILMs Ha
KITHH. .
YHEI YETHOCTB; JOCKe, pa3IaTOYHbIH
OrpaHnu4eHHOCTh
s - HAXOJUTh HaAWOOJIbIIEE U Marepual.
YHKITHH. .
" HAaUMEHbBIIICE 3HAYCHUS KIAA
20 |§8. CpoiicTBa (hyHKIIHH. 1 YeTHOCTH (PYHKIHH, bynKumm; Y4eOHuK,
- CTPOUTH NIEpHOANYECKUE (YHKITUH.
HauOoJIbIIIEe, WJUTFOCTPAIIH Ha
HauMEHBIIIee JTOCKE.
21 9. Ilepuoguyeckue KIHAH. 1 3HA9ICHHUC. YuebHnk
YH >
pa3aaTOYHbBII
MaTepua.
22 |§10. O6parnas QpyHKIIHS. 1 OO6parnas ¢yHKIUA. |3HATH ONpeneaeHue oOpaTHOM Y4eOHuK.
GyHKITUN.
YMeTh HaxoIuTh 00paTH KIIHIO o
23 |§ 3. O6parHas GpyHKITHSI. 1 paTiyro (ym Y4eOHUK, CITaiiIb.
U CTPOUTH €€ IpaduK.
24-25 | Konmponwsnasn paboma Ne2 2 Ymers 00001maTh U KonTtpossHo-
«YHucnosvie hpynkyuuy. CUCTEMATU3UPOBATh 3HAHUS U YMEHHS | U3MEPUTEIbHBIN
1o TeMe. nuddepeHInpoBaHH
bIl MaTepuall.
I'nasa IIL 24
Tpuronomerpuyeckue
pyHkuum.
26 |§11. YucnoBas OKpY>KHOCTb. 1 Uucnosas 3HaTh onpeeNieHUue YUCIOBOM Y4eOHuK,

OKPY’XHOCTB, IUIMHA

OKPY>KHOCTH €€ JIyTH.

OKPYXHOCTH, JJIMHBI OKPYKHOCTH €€
TIyTH.

JIEMOHCTpauus Ha
JIOCKe, Cllaiiipl.




27

§11. YucroBast OKpY>KHOCTb.

Cnaigpl,
WUTIOCTPAIIAH HA
JIOCKE.

28 |§12. YucnoBast OKpYy>KHOCTb 3HaTh BUJ YUCIIOBON OKPYKHOCTH B Pa3narounsrit
Ha KOOPJMHATHOM MJIOCKOCTH. JIEKapTOBOM CHCTEME KOOp/MHAT. MaTepual, ciaaiabl.
YMeTh HaXOAUTh aOCIUCCY U OPJIMHATHI N
29 |§12. YucroBast OKpYy>KHOCTh : ey mopa Pazngarounsrit
. TOYEK HAa OKPYKHOCTH.
Ha KOOPJMHATHOM MJIOCKOCTH. MaTepua.
30 [§13. Cunyc u KOCUHYC. CuHyc, KOCHHYC. 3HaTh onpe/eieHNe CHHYCa U KOCUHYCa | YYeOHUK, CITaiIb.
YHCIIOBOTO apryMeHTa, CBOMCTBA
CHUHYCa U KOCHHYCA. o
31 [§13. Cunyc ¥ KOCUHYC. CHUHYC ¥ KOCHHYC. Y M . PaznaTounsbrit
YMeTs pemaTte npocTenme
MaTepua.
TPUTOHOMETPUYECKHE YPABHCHUS U
HEPaBEHCTBA.
32 |§13. Ta"reHc u KOTaHTCHC. TaHreHnc, KoTaHreHc. |3HaTh ONPEIEICHUE TAaHT€HCa U Nnmoctpanus Ha
KOTaHT'€HCa YHCIIOBOTO apryMEeHTa. JIOCKE, pa3aaTOYHbIN
MaTepua.

33 |§14. TpuroHomerpudeckue Tpuronomerpuuecku |3HaTh OTIPEICTICHUE VY4eOHuK,
(GYHKIMH YUCIOBOTO e pyHKIUH TPUTOHOMETPUUECKUX (PYHKIIUN pa3naTouyHbIN
apryMeHra. YHCIIOBOTO YHCIIOBOTO apryMEeHTa, COOTHOILICHUSI | MaTepHUall, CIIaiIbl.

apryMeHra. MEXIy 3TUMU (QYHKIHSIMHU.

34 |§14. TpuroHoMmeTpudeckue Pazngarounsrit
(GYHKIIMH YHCIOBOTO MaTepua.
apryMeHra.

35 |§15. Tpuronomerpuyeckue Paguan. 3HaTh ONpeeIeHUE paiuaHa. Y4eOHuK,
(GYHKIMH YTIIOBOTO YMeTh NpOu3BOAUTH MEPEXO]T OT pa3gaTo4YHbIN
apryMeHTa. TpaayCcHOM Mephl K paJlaHHOHN U Marepual.

Ha000pOT.
36 |[§16. Dynkmus y = sin X, ee 3HaTh CBOWCTBA QYHKIMH Y=SINX. VYueOHUK, craiabl.

CBOICTBA U I'pauK.

VYMets cTpouts rpaduk GyHKIUU Y =




37 |§16. dyukms y = Sin X, ee sin X. Y4eOHuk,
CBO¥CTBa ¥ rpaduK. pa3iaTOYHbBINI
Marepua, Clanpl.
38 |§16. dyHKIMs Y = COS X, ee 3HaTh cBOMCTBA (PyHKIIMU Y=COSX. Y4eOHuK,
CBOMCTBA U rpaduk. YMeTb cTpouTh rpaduk GYHKIUH Y = | pa3gaTOuHBINA
COS X. Marepua, Clan/pl
39 |Koumponvnas paboma Ne3 YmeTs 000011aTh U KonTponbHo-
«Tpuzonomempuueckue CHCTEMaTH3UPOBATh 3HAHUS U YMEHHS | N3MEPHUTEIbHBIH
dyukuyuuy. 10 TEME. nuddepeHInpoBaHH
bl MaTepuall.
40 |§17. [TocTpoenue rpadura Nmets HaBBIKM B IocTpoeHuH rpaduka | Craiisl,
byukuu y=mf(x). dyukuun y=mf(X) u y=f(Rx), MIPE3CHTAIHS.
UCIIOJIB3Ys Tpaduk ki y=F(X).
41 |§17. Iloctpoenue rpaduka ya rpaguic dynicu y=f(x) [Ipe3enTtanus,
byukauu y=mf(x). yueOHHK.
42 |§18. ITocTpoenue rpaduka Crnaiipl,
byukiuu y= f(RX). [IPE3EHTAIHS.
43 |§18. [TocTpoenue rpaduka Crnaipl,
byukun  y=f(RX). [IPE3EHTAIHS.
44 1§19. I'paduk rapMOHMYECKOTO 3HaTh U yMETh YUTATh Ipaduk Crnaiiapl,
KoJeOaHusl. rapMOHUYECKOTr0 KoJeOaHusl. Mpe3eHTALIHSL.
45 |§20. Oynkuuu y =tg X,y = 3HaTh cBOMCTBA GYHKUUK Y =t X, Y = | YueOHUK,
Ctg X, MX CBOMCTBA U I'PAPUKH. ctg X. pa3aaTOYHbBIN
HMeTh HaBBIKU CXeMaTHUYECKU MaTepuall.
46 |§20. Oymimuy =tg x, y = n300paxkaTh rpauKu 3TUX QyHKUINH; VueOHuUK,
N HaxouTh D(Y) u E(Y), mpoMexyTKu .
ctg X, ux cBOMCTBa U rpaduKH. pa3aaToYHbIN
BO3pacTaHUs U yObIBaHMSI,
MaTepuall.

3HAKOIOCTOSIHCTBA, HYJIH (PYHKIUH,

BBITIOJIHATDE IIPCO 6p2130BaHI/I${ I“pa(bI/IKOB.




47 |§21. Ob6partubie 1 ApKKOCUHYC. 3HaTh ONPEJEIIEHNE aPKKOCHHYCA. Y4eOHuK, craipl.
TPUTOHOMETPUYECCKUE YMeTs pemiaTs ypaBHeHME Buaa Cost=a.
byHKIMH. VIMeTh HaBBIKH 10 PEIICHUIO

48 |§21. Ob6parubie 1 |Apxkcunyc. YPaBHEHHI BH/Ia COSL=3, SINt=3, a Pa3naTounslii
TPUTOHOMETPHUYECKHE TAIGKE TIPH peLICHHH MaTepua.
F— TPUIrOHOMETPHYCCKIX HEPABCHCTB

cost>a, cost<a, sint>a, sint<a. 3HaTh

49 |§21. O6paTHbIC 1 ApKTaHreHc, ONpe/IeTIEHHE aPKTAHTEHCA U Y4eOHuK, cliaiabl,
TPUTOHOMCTPHYCCKUEC APKKOTAHI'CHC. apKKOTaHI'€HCa, q)opMyJ'[H pCIHGHHfI paSI[aTOIIHHﬁ
Gynxuum. ypaBHeHus Bua tgx=a, ctgx=a. MaTepHall.

Inasa IV. 10
Tpuronomerpuyeckue
ypaBHEHHA

50 [§22. IIpocreiimue 1 3HaTh METOAbI PEUICHUS VueOHuUK, craipl,
TPUTOHOMETPHUUYECKHE TPUTOHOMETPUUYECKUX YPABHEHUI: pa3aaToOuHbIN
YPaBHEHHMsI U HEPABEHCTBA. BBEJICHHE HOBO NEpEeMEHHOH, MaTepuail.

51 |§22. Ilpocreiimme 1 PA3JIOKCHHC HA MHOKHTCIH, VY4eOHUK,
TPUTOHOMETPHUUYECKHE O/HOPOJIHBIC TPHTOHOMETPHHACCKHIE JEMOHCTpAIHs Ha
YpaBHEHMsI U HEPABEHCTBA. YPABHCHMA. JIOCKE.

VYMeTh peraTtbh TPUTOHOMETpUYECKHE

52 |§22. Ilpocreiimme 1 ypaBHEHHs pa3IMuHbIMK cocoO0amu. | YUEOHHK,
TPUTOHOMETPHUUYECKHE JIEMOHCTpALMs Ha
YpaBHEHMsI U HEPABEHCTBA. JIOCKeE,

pa3aaTOYHbBIN
MaTepuall.

53 |§22. Ilpocreiinme 1 Y4eOHuK,
TPUTOHOMETPHUUYECKHE JIEMOHCTpALMs Ha
ypaBHEHUS U HEpaBEHCTBA. JIOCKE, pa3/IaTOUHbIH

MaTepuall.

54 | §23. Metoibl penieHus 1 VYMeTb pemaTb TPUrOHOMETpUYECKHE | YUeOHUK,

TPUTOHOMETPUUECKUX
YPaBHEHUHU.

YpaBHCHHA pa3JINYHbIMU crioco0amu.

ACMOHCTpAalUA Ha
JOCKC.




55 [§23. Mertoab! petieHust 1 YMeTh pemaTh TPUTOHOMETPUYECKHE | YUEOHUK,
TPUTOHOMETPHUYECKHIX ypaBHEHHS PA3IMYHBIMH CIIOCOOAMU. | IEMOHCTpAIHs Ha
YPaBHEHUH. JIOCKE.

56 |§23. Merousl pemieHus 1 YMeTh pemaTh TPUrOHOMETPUYECKHE | YUEOHUK,
TPUTOHOMETPHUYECKHIX yYpaBHEHHS PA3IMYHBIMH CIIOCOOAMHU. | IEMOHCTpAIHs Ha
YPaBHEHUM. JIOCKE.

57 [§23. Metoap! petieHust 1 YMeTh pemaTh TPUTOHOMETPUYECKHE | YUeOHUK,
TPUTOHOMETPHUYECKHIX ypaBHEHHS PA3IMYHBIMH CIIOCOOAMHU. | TEeMOHCTpAIHs Ha
YpaBHEHUU. JIOCKE.

58-59 | Konmponvnasn paboma Ned 2 YMers 060011aTh 1 KontposbHO-
no meme CHCTEMaTH3UPOBATh 3HAHUS U YMEHHSI | ©3MEPHUTEIbHBIH
«Tpuzonomempuueckue 10 TEME. g depeHInpoBaHH
YpasHenuay. BIif MaTepHall.
I'naBa V. IIpeoGpa3oBanue 21
TPUTOHOMETPHYECKHX
BbIpasKeHH .

60 |§24. CuHyC 1 KOCUHYC CYMMBI 1 CuHYC CYyMMBI, 3HaTh GOPMYIIBI TSI BEIYUCICHUS Y4eOHUK, CITalIbl,

U Pa3HOCTH apryMEHTOB. KOCHHYC CYMMBI. CHHYCA CyMMBI U Pa3HOCTH, KOCUHYCa |pa3JaTOYHbIN
Cunyc pa3HocTH, CYMMBI U Pa3HOCTH. MaTepuall.
KOCHHYC Pa3HOCTH. | YMETb IPUMEHSATH UX, BBITOJIHSASA
61 | §24. Cunyc 1 KOCHHYC 1 yep P ’ VY4eOHUK,
TPUTOHOMETPHUUYECKHE ITPE0Opa3OBaHUS. .
CYMMBI U Pa3HOCTH pa3aaTouHbIN
apryMeHTOB. MaTepuall.

62 |§24. CuHyc U KOCHHYC CyMMBbI 1 VYuebHUK, ciaiabl,

U Pa3HOCTH apryMEHTOB. pa3gaTouHbIN
MaTepuall.

63 |§25. Tanrenc cymmsl u 1 |TaHreHc cyMMsbI U 3HaTh GOPMYIIBI TAHT€HCA CyMMBI U VYueOHUK, craiiapl
Pa3HOCTH apryMEHTOB. Pa3HOCTH. Pa3HOCTH apryMEHTOB.

YMeTb NpUMEHATh UX Ha IPAKTHKE.

64 |§25. Tanrenc cymmsl u 1 P P VuebHuK,
Pa3HOCTH apryMEHTOB. pa3aaTouHbIN

MaTepurall




65 |§26. ®opMysbl IpUBEICHUS. Dopmyibl YMeTb NpuUMEHSTh POPMYIIbI Nnmroctpanus Ha
MIPUBEIACHHUS. NPUBECHUS. JIOCKe, YUeOHUK,
66 |§26. ®opMysbl IPUBEICHUS. YMeTb NpUMEHSTh POPMYITBI Y4eOHuk,
NIPUBEICHHUS. pa3aaToOuHBIN
MaTepua.

67 |§27. opmyasl ABOWHOTO DopMyIibl cuHYCa, 3HaTh GOPMYIIBI JBOMHOTO apryMeHTa, | YUeOHUK,
aprymenTa. @opmMyIsl KOCHHYCa U TaHTeHca |(pOopMyIIbl MOHMKEHHS CTETICHH. JEMOHCTpAIHs Ha
TIOHWUKEHUS CTEIICHU. JIBOMHOTO yria. YMeTh UX UCMOIB30BaTh B JIOCKE,

TPUTOHOMETPHUYECKIX pa3aaTouHBINA
npeoOpa3oBaHUsIX. MaTepua.

68 [§27. ®opmyIIbl IBOWHOTO dopmyItsl Y4eOHuk,
apryMeHTa. MTOHIKCHHUS CTETICHH. pa3aaTouHBIN

Marepua, clanbl

69 |§27. ®opmyabl IBOWHOTO VYueOHUK, ClaalIbl,
aprymenTa. @opmysibl pa3aaTOYHbBII
MOHI)KEHUS CTETICHH. MaTepua.

70 |§28. IIpeoOpazoBanue cymm 3HaTh GOPMYIIBI IO TPpeoOpa3oBaHnui0 | YUEOHUK, CIIal/IbI,
TPUTOHOMETPHUYECKHUX CYMM TPUTOHOMETPHUYECKUX (PYHKIMIA B | pa3JaTOYHBIH
(GyHKIMI B TPOU3BEICHHUS. MPOU3BEICHUS. MaTepua.

YMeTh UX UCHIOTIB30BaTh B
71 |§28. IIpeoOpazoBanue cymm VY4eOHUK,
TPUTOHOMETPHUUECKUX
TPUTOHOMETPHUYECKHUX JEMOHCTpAIHs Ha
. npeoOpa3oBaHUSIX. .
(GyHKIMI B TPOU3BEICHHUS. JOCKE, pa3aaTOYHbIN
MaTepua.

72 | §28. IIpeoOpazoBanue cymm Y4eOHUK, Clanbl,
TPUTOHOMETPUYECKHUX pa3gaTo4YHbIN
(GYHKIHA B TPOU3BEICHMUS. MaTepua.

73 1§29. IlpeobpazoBanue 3Hath popmyIibl Mo peoOpa3oBaHu0 | YUeOHUK, Claiibl,
MIPOU3BECHUS MPOU3BEICHUS TPUTOHOMETPUYECKUX | ydueOHUKa,
TPUTOHOMETPHUECKUX GyHKIHA B CyMMYy. pa3naToYHbIN
GyHKIHA B cymMMy. YMeTh uX UCHONB30BaTh B MaTepua.




74 | §29. IIpeoOpa3oBanue TPUTOHOMETPUUECKUX Y4eOHuK, crnaipl,
IIPOU3BEACHUS npeoOpa3oBaHUsX. pa3aTouyHbIi
TPUTOHOMETPHUYECKHIX MaTepua.
GbyHKIUH B CyMMY.

75 |§30. [IpeoOpazoBanue 3HaTh GOPMYIIBI IO IPEOOPA30BaHMI0 | YUEOHUK, CIIaiIbI,
BeIpakeHHs ASINx + B COSx K IIPOU3BE/IECHUS TPUTOHOMETPUYECKUX | y4ueOHUKa,
eudy C sin (x+t). GYHKIMH. pa3IaToYHBIH

MaTepua.

76 |§31. Mertonsl pemieHus YMeTh pemaTh TPUTOHOMETPUYECKHE | YUeOHMK, Claiipl,
TPUTOHOMETPHUYECKHIX YpaBHEHUS. yueOHMKa,
ypaBHEHUH (ITPOIOJDKEHHUE). pa3aaTOYHBIN

MaTepua.

77 [§31. Meroas! pemieHust YMeTh pemaTh TPUrOHOMETPUYECKHe | YUeOHHK, Claiipl,
TPUTOHOMETPHUYECKIX YpaBHEHUS. yueOHHKa,
ypaBHEHUH (ITPOIOJDKEHHUE). pa3naTOYHBIN

MaTepua.

78 |§31. Metoasl pereHus YMeThb pemiaTh TPUrOHOMETPpUUECKHE | YUCOHHMK, CITaibl,
TPUTOHOMETPHUUECKHUX YpaBHEHUS. yueOHHKa,
ypaBHEHUH (IIPOJOIKEHHUE). pa3gaToyHbIN

MaTepua.
79-80 | Konmponsnasa paboma Ne5 Ymers 00001maTh U KonTtpossHo-
no meme "Illpeobpazoeanue CUCTEeMATU3UPOBATh 3HAHUS U YMEHHS | M3MEPUTEIbHBIN
mMpPU2OHOMEMPUUECKUX 10 TEME. muddepeHInpOBaHH
8HIPANCEHUIL). BIif MaTepual.
I'naBa VI. KommiexkcHbie
ymcaa.

81 |§32. KomruiekcHbIe yucia u KommnekcHele ynicna |3HaTh OnpeieieHne KOMIJIEKCHOTO Y4eOHUK, Clanbl,
apu(pMeTHYeCcKe oneparu YHcla. pa3aaTouHbIN
HaJl HUMU. YMeTh BHINOJHATE NEUCTBUS C MaTrepual.

KOMIUJIEKCHBIMU YHCTIAMU o
82 |§32. KomIiekcHbIe uncia u 0 eKe ¢ ’ VueOHUK, caanbl,

apupMeTHYEeCKHe Onepariu

IIOJIb30BAaThCsA FCOMCTpH‘-ICCKOﬁ

pa3aaTOYHbBIN




HaJ HUMH.

MHTEpIpeTaure KOMIUIEKCHBIX
4HCeJl, B IPOCTEHIINX CIIydasx
HAXOAWUTb KOMILIEKCHBIE KOPHHU

Marepuall.

83 |§33. KomILieKkCHBIC YKClia U 1 . . VueOHuUK, craaisl,
YpPaBHCHUU C ICHCTBUTEIBHBIMHA .
KOOpIMHATHAS IJIOCKOCTb. pa3naTovYHbIN
K03 purmeHTramu.
MaTepua.

84 |§34. Tpuronomerpuieckas 1 VYueOHuUK, craiibl,
(dhopma 3armmucu KOMIUIEKCHOTO pa3aaToYHbIN
qucla. MaTepua.

85 |§34. Tpuronomerpudeckas 1 YueOHUK, craiibl,
(dhopma 3armmcu KOMIUIEKCHOTO pa3aaToYHbIN
qucla. MaTepua.

86 |§35. KomIiekcHbIE Yncia U 1 YueOHUK, claimbl,
KBaJIpaTHBIC YPaBHCHHUS. pa3aaToYHbIN

MaTepua.

87 [§36. Bo3Benenne 1 Y4eOHUK
KOMIIJIEKCHOTO YHUCJIa B
creneHb. 3Biedenne
KyOMUYeCKOT0 KOPHS U3
KOMILJIEKCHOTO YHCIIA.

88 [§36. Bo3Benenne 1 VYueOHHK, claalIbl,
KOMILJIEKCHOTO YHUCJIa B pa3naTouyHbIN
cTenenb. M3BneueHue MaTepua.
KyOMUYEeCKOTO KOPHS U3
KOMILJIEKCHOTO YHCIIA.

89 |Konmponwvnas paboma Ne6 1 YmeTs 000011aTh U KoHTtposibHO-
«Komnnexcuwie uucnay. CUCTEeMATU3UPOBATh 3HAHUS 1 YMEHHS | U3MEPUTEIbHBIN

10 TEME. T depeHInpOBaHH
bl MaTEpHAIL.
I'masa VII. IlpousBognas. 29




90 |§37. Yucnossie Yucnosas 3HaTh ONpEe/IeIICHNE YHCTIOBOM VueOHUK, claijbl,
IIOCJICAOBATCILHOCTH U UX IOCJIEIOBATENILHOCTD | IOCIIEI0BATCILHOCTH, CBOMCTBA pa3aaToYHbIN
ceorictsa. [Ipenen YHCJIOBBIX IIOCIIE0BATEILHOCTEN Marepual.
IOCJICAOBATEIILHOCTH.

91 |§37. Yucnossie VueOHuUK, craisl,
MOCJIEI0OBATEILHOCTH U UX pa3naTovYHbIN
CBOMCTBaA MaTepral.

92 |§38. IIpenen uncioBoi Cymma 3HaTh GOPMYITy CyMMbI OECKOHEYHOH | YUeOHUK, CIIaibl,
MOCJICA0BATEILHOCTH TreOMETPUIECKOMN T€OMETPUIECKON TIPOTPECCHH. pa3aaToYHbIN

MpOrpeccuu YMeTh NPUMEHSTH €€ MPU PEIICHUH MaTepua.
N 3aTaHHi.
93 |§38. Ipenen gncioBoOi A Y4eOHuk,
MOCJIEA0BATEIHLHOCTH pa3aaToYHbIN
MaTepua.
94 |§39. Ilpenen ¢pyHKIUN. [Ipenen pynkumu Ha |3HATH TEOPEMBI O MPELIax VY4eOHuK,
OCCKOHCYHOCTH MTOCJICIOBATEIILHOCTH. pa3naTOYHBIN
OyHKIUS YMeTh BBIUMCIIATE IPeIebl GYHKITUU B | MaTepUal.
HENpephIBHAS B TOYKE | TOUKE.
95 |§39. Ilpenen ¢pyHKIUY. pep VY4eOHuK,
JIEMOHCTpAIUs Ha
JIOCKE

96 |§40. OnpenencHue MPOMU3BOIHAS 3HaTh OMNpe/IECTICHUE MPOU3BOTHOM, VYueOHUK, ClaalIbl,

MPOU3BOJHOM. TEOMETPHYCCKUI U PU3HUCCKHI ee pa3aaTOYHbBIN
CMBICJI, aJITOPUTM OTHICKAHHS Marepual.
N IIPOU3BOJHOMN KIIMH N

97 | §40. Onpenencuue DusnyecKknii CMBICI p A byt VYueOHHK, ClIalIb.
MPOU3BOHOM. MPOU3BOJHOM

98 |§41. Beruncnenue Tabmnuma NmMeTs npakTHUecKue HaBBIKU VYueOHUK, ClaalIbl,
MIPOU3BOIHBIX. MIPOU3BOTHBIX npuUMeHEeHUs (GOPMYI BEIYUCTICHHS pa3aaToYHbIN

IIpaBuiia IIPOU3BOIHOM Marepuail.
ndhepeHIpOBaHUS

99 |§41. Beruucnenue Am(deperip Y4eOHUK.

CYMMHI,

IMPONU3BOJHBIX.




100 |§41. Beruucienue MIPOU3BE/ICHUS, YyeOHuK, crnaiabl.
MIPOU3BOIHBIX. 9acTHOTO

101 |§42. duddepennmpoBanue Y4eOHuK.
CIIOKHOM (DyHKIIMH.

102 |§42. TuddepenumpoBanne Y4eOHuK.
oOpaTHOM (YHKIIHH.

103 |§43. YpaBHeHUE KacaTeIbHOU YpaBHeHHE 3HATh aJITOPUTM COCTABIICHUS Y4eOHUK, CITalIbI,
K rpa@uky QyHKIUH. KacaTeJIbHOU K YpaBHEHUS KacaTeJIbHOM. pa31aTOYHBIN

rpaduky QyHKITTH YMeTh MPUMEHSTH €T0 IPU PEIIeHUH | MaTepHhall.
o 3aad. o

104 |§43. YpaBHeHHUE KacaTeIbHOU A VueOHuUK, craaipl,
K rpa@uky QyHKIUN. pa3aTOYHBIN

MaTepua.

105 |§43. YpaBHEHHE KacaTeIbHOM VYueOHUK, ClaalIbl,

K rpaduKy QyHKIIHH. pa3naTOYHBIN
MaTepual.

106- |Koumponwvnasn paboma Ne7 Ymerb 0000maTh U KonTtpossHo-

107 |no meme «Onpeoenenue CUCTEeMaTU3UPOBATh 3HAHUS U YMEHHS | U3MEPUTEIbHBIN
NPOU3B0OHOIL U ee 10 TEME. i epeHIInPOBaHH
6bIUUCTICHUA). BIif MaTepual.

108 |§44. Ilpumenenue [IpomexyTku YMeTb HaXOAUTh MPOMEKYTKH Y4eOHUK, Clanbl,
MIPOU3BOTHOM IS MOHOTOHHOCTH, MOHOTOHHOCTHU (PYHKIIMHU C TIOMOIIBIO | pa3JaTOYHBIH
uccienoBaHus GyHKIIMA. TOYKH MUHUMYMa, MPOU3BOHOM, TPUMEHSATDH AITOPUTM MaTepua.

TOYKH MaKCUMyMa UCCJIEIOBaHMS HETIPEPBIBHOM KIIUU o

109 |§44. Ilpumenenue yma, A pep (bynku VYueOHUK, Claiapl,

. CTallMOHAPHBIE, HA MOHOTOHHOCTb U AKCTPEMYMBI. .
MIPOU3BOIHOM 1St pa3aaToYHbIN
. KPUTHUECKHUE TOUKH
ucclieIoBaHus (PYHKIIHMA. MaTepua.
110 |§44. Ilpumenenue VYueOHUK, Claiapl,

IIPOU3BOIHOM IS
UCClIeIOBaHUS (PYHKITHIA.

pa3aaTOYHbBIN
Marepuail.




111 |§45. Iloctpoenue rpapukoB BEPTUKAJIbHAS U HMeTp HaBBIKM IO IPUMEHEHHUIO CXEMBI | Y UEOHUK,

GbyHKIUH. TOPU30HTAIbHAS uccie1oBaHus QYHKIMN C IOMOIIBIO | AEMOHCTpanus Ha
ACHMIITOTBI IPOM3BOJIHOM U MOCTPOEHUS TPaUKOB | TOCKe.

112 |§45. Iloctpoenue rpadhukoB VY4eOHuK, crnanpl,

GbyHKIUH. pa3gaTouyHbIi
MaTepua.

113 |§46. [Ipumenenwne HauOonbmee 3HaTh OCHOBHBIC TPUEMBI HAXOXKICHUS | YUEOHUK, CIIalIbI,
TIPOU3BOIHOM ISl OTHICKAHUS 3Ha4eHrne QYHKIUU | HauOOJIBIIETO U HAMMEHBIIIETO pa3aaTouHBINA
HaMOOJIBIINX BEIMYMH U 3HaYeHHs (QYHKIUU B TIPOMEKYTKE. MaTepHal.
HAaMMEHBIINX 3HAYCHHH. 3HaTh TPU dTara MaTEMAaTHIECKOTO

MOJIETTUPOBaHUS 3ajja4u Ha o

114 |§46. Ilpumenenue Hanmensiuee Jlep 2 VY4eOHuk, cinansl,

. OTITUMU3AIIHIO .
MIPOU3BOIHOM ISl OTHICKAHUS 3Ha4YeHHEe PYHKITUU pa3aaTouHBIN
HaMOOJIBIINX BETUYNH U MaTepua.
HaVMEHBIINX 3HAYCHUM.

115 |§46. Ilpumenenne VY4eOHuK,
MPOU3BOJHOM JJIsl OTHICKAHUS pa3aaTOYHbBII
HauOOJIBIINX BEITUYUH U MaTepuall.
HAaMMEHBIINX 3HAYCHUM.

116 |§46. Ilpumenenue VYueOHUK, ClaalIbl,
IIPOU3BOAHOM 11l OTBICKAHUS pa3aaTouHbIN
HauOOJIBIINX BEJIUYMH U MaTepuall.
HaUMEHBILINX 3HAUYCHUH.

117 - | Konmponsnas paooma Ne8 Ymers 00001maTh U KonTponbho-
118 |«llpumenenue npouse00noit» CHUCTEMaTH3UPOBATh 3HAHUS U YMEHHsI | U3MEPUTEIbHBIN
1o TeMe. muddepeHInpoBaHH
bl MaTEpHAIL.
I'maBa 8. KomOunaropuka n
BEPOSATHOCTH

119 |§47. IlpaBmiio yMHOXKEHUSI. Kombunaropuxka, YMeTsb pemaTb KOMOMHATOPHBIE 3a/1auu | YUeOHUK, CIaiIbl,
Komb6unaTopHble 3a1auu. ¢daxTopuan. [IpaBuno |myrém cucTeMaTHyHOTO nepedopa pa3aaTouHbIN
IlepecTaHOBKM U (paKTOpUAIIBI. YMHOYKEHHSI. BO3MO’KHBIX BAPHAHTOB, a TAKXKE C MaTepHall.




120 |§47. IlpaBuio yMHOKCHHSL. 1 MCII0JIb30BaHUEM MPABUJIa YMHOKEHHUS;, | Y UeOHUK, CIIal/Ibl,
KomMOunaTopHbIe 3a1auu. HAXOJHUTh YaCTOTY COOBITHS, HCIIOJIB3YS | pa3JaTOYHBINA
[lepecTaHOBKM U (paKTOpUAIBI. cOoOCTBEHHbIE HAOIIOICHUS M TOTOBbIE | MaTepHall.

CTAaTHCTUYCCKUE JIAHHBIC, HAXOTUTh o

121 |§48. BeiOop HECKOIBKHX 1 A . > A . Y4eOHHUK, cllaiibl,

BEPOSITHOCTH CITyJalHBIX COOBITUH B N
JJIEMEHTOB. bBUHOMHHATTLHBIC - pa3naTovYHbIN
MPOCTEHIIINX CITydasX.
KOA(PHUIIUEHTHI. MaTepua.

122 | §48. BeiOop HECKOIBKHX 1 Y4ueOHUK, claanbl,
3JIEMEHTOB. bBUHOMUHAIbHbIE pa3aaTOYHBIN
KO3 (OULIUEHTHI. Marepual.

123 |§49. Ciryuaiinbie cOOBITHS U 1 VueOHUK, claiapl,
BEPOSITHOCTH. pa3aTOYHBIN

MaTepua.

124 |§49. Ciryuaitapie cOOBITHS U 1 VY4eOHuk, cinansl,

BEPOSITHOCTH. pa3aaTOYHbBII
MaTepua.

125 |§49. Cny4aitHbie COOBITHS U 1 VYueOHUK, ClaalIbl,

BEPOSITHOCTH. pa3aaTOYHbBII
MaTepua.
O06o61maroniee NOBTOPeHHE 11

126 | Ypok-moBTOpEeHHE paHee YMeTh paboTath ¢ IeHCTBUTEILHBIMU U
M3Y4YEHHOTO MaTepuania KOMIUJICKCHBIMU YHCTIAMHU.

"Uucna v BeIUMCICHUS".

127 | Ypok- peuieHue 3aaay.

128 | Ypok-moBTOpEeHHE paHee YMeTh BBINONHITH pa3IUYHbIe

M3Yy4EeHHOT0 MaTepuasia
"BoIpakeHus u
npeobpazoBanus'.

npeoOpa30BaHus YUCIOBBIX U
OYKBEHHBIX BBIPAKEHHH.




129

YPOK-IOBTOpEHUE paHEE
M3YyYEHHOTO Marepuasia
"BoipakeHus u
npeobpazoBanus'.

130

YPpOoK-IOBTOpEHHUE paHEE
M3y4YEHHOTO Marepuaia

"VYpaBHeHUs U HepaBeHCTBA".

131

YpoK-noBTOpEHHUE paHee
M3y4YEHHOTO MaTepuaia

"VYpaBHeHUs U HepaBeHCTBA".

132

YpoK-noBTOpEHUE paHee
W3y4YEHHOTO MaTepuaia
"®yHkun".

133

Ypok-noBTOpEHUE paHee
M3Y4YEHHOT0 MaTepuaia
"®yHkun".

134

Ypok-nmoBTOpEHUE paHee
M3Y4YEHHOT0 MaTepuaia
"®dyukun".

135

Ypok-nioBTOpEeHUE paHee
M3YyYEHHOTO MaTepHuaia
"®yHkunn".

136

YPOK-IOBTOpEHHUE paHee
U3yYEHHOI'0 Marepuasia
"®yHkuun".

VMeTh HaBBIKK B MOCTPOCHUH Tpaduka
byukiuu y=mf(x) u y=f(Rx),
ucnous3ys rpaduk dyrkun y=f(x).
VIMeTh HaBBIKH CXeMATHYECKH
n300pakarh rpaduku GyHKITHH;
nHaxoauth D(Y) u E(Y), mpomexxyTku
BO3pacTaHus U yObIBaHHS,
3HAKOTMOCTOSIHCTBA, HYJTA (QYHKITHH,
BBIMOJIHSTH MPeoOpa3oBaHus rpaduKoB.
VMeTh HaXOIUTh IPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHU C TOMOIIBIO
HPOU3BOIHOM, IPUMEHSTH AITOPUTM
UCCIIeI0BaHMSI HETIPEPHIBHON (PYHKIIUH
Ha MOHOTOHHOCTh U 3KCTPEMYMBI.




