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PELIEH3UA

HAa MeTOAMYeCKHe PEeKOMEHJALUMHM IO MNPOBEACHUI NMPAKTHYECKHX pador B
CPeIHMX CIENHAJbHbIX Y4YeOHBIX 3aBeJleHHAX CO cTyaeHTamu 1 KypcoB s
CHCHUAJBHOCTH, Y4YacTBywlled B peaausanun DeaepajbHOr0 MNPOEKTA
«IIpodeccuonanurer».«MaremaTuka, COCTABJICHHBbICTIPENOAABATEISIMU

HOYpI'TKMa3ypunoii U.A., Tapxyraunosoi J.X., ®anzosoii J.D.

Hacrosiimue wMeTonuueckue pekOMeHAAuu paccuuTanbl Ha 187 4dvacoB wu
npeamnoiaraloT (OPMUPOBAHUE Y CTYJIEHTOB YMEHHH W HaBBIKOB, OCHOBAaHHBIX Ha
3HAHWUU BaXXHEUIUX (PAKTOB, MOHATUN, MaTEeMaTUHYECKUX 3aKOHOB U TEOPUH.

Metoanyeckre peKOMEHIAIMK BKIIFOYAIOT B ce0s MepedeHb MPaKTHIECKUX padoT,
TpeOoBaHUs K 0()OPMIICHUIO OTYETOB, KPUTEPHUH OIICHUBAHUS TIPH BBITTOJIHEHUN PadoT,
cojiep)KaHue padoT.

B COACPIKAaHUHU IIPAKTHYCCKUX pa60T YCTKO IIPOCICKUBAIOTCA LCIN U XOI pa6OTI>I,
AaHbl KOHTPOJbHBIC BOIIPOCHI.

bonbioe BHMUMaHuWE B METOAMYECKMX PEKOMEHIAIUSAX YJIEJICHO pa3paboTke
TpeOOBaHMII K YPOBHIO OBJAJICHUS CTYJACHTAMU 00s3aTE€ILHOTO MHHUMyMa
coziepkaHusi 00pa30BaHMUs.

JlaHHBI BapuMaHT METOJAMYECKUX PEKOMEHIALMN MO MPOBEICHUIO IPAKTUUYECKUX
paboT pa3paboTaH Ha JOJHKHOM METOAMYECKOM YPOBHE M MOKET ObITh PEKOMEHI0BaH
JJI. TIOATOTOBKHM BBIITYCKHUKOB COOTBETCTBYHOIMX crnenuanbHoctet TOII - 50 u
CHEIUATFHOCTEN TEXHUYECKOTO U COLUATBLHO-2KOHOMUYECKOTO MPOQUICH.

Penensent
[ lpenoaasarens BeICLUEH
KBd \'l(’;l:’l‘.i:llll\‘Hi{(‘l! ,"\;]i'\“l'l“iii'l

JOmHO-Y PaIbCKOIO

£ H.P\ Benoga
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HOACHUTEJBHASA 3AIIMCKA

Metoauueckie peKOMEHAAlMHU JUIsl NPAKTHYECKUX 3aHATUM 10 y4eOHOM
auctuiinHe « MaTemaTtrkay mpelHa3HadyeHbl A CTYJEHTOB 1 Kypca, 00yJarommxcs
0 cneyuanvbHocmu, ydacmeywouleu 6 peanuzayuu DPedepanbHo2o0  npoekma
«IIpogpeccuonanumemny.

[IpakTHyeckue 3aHATUS SABISAIOTCS BAXKHBIM JJIEMEHTOM Yy4eOHOW TUCIUIUIMHBEL B
IPOLIECCE BBINOJHEHUS TMPAKTUYECKUX padboT oOydaroliuecs CUCTEMATU3UPYIOT U
3aKpEIUIIOT MOJIYYEHHBIE TEOPETUYECKUE 3HAHUS, PAa3BUBAIOT MHTEIUICKTYAJIBHBIE U
MpoEeCcCUOHANIbHBIE yMEHMS, (OPMHUPYIOT BSJIEMEHThl KOMIIETEHUMH OyIyImx
CIIELIMAJIACTOB.

[Iporpammoii yueOHOIM mucruruiiHel «Marematuka» mpegycMoTpeHo 187 dwacos
IPAKTUYECKUX 3aHATHI, HAIIPABJICHHBIX HA JOCTHKEHHE CJIeAYIOIIHMX Pe3yIbTaToB:
Juunocmmuoix:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUKE KAK YHUBEPCAJIbHOM S3BIKE;
HayKH, CpEIACTBE MOJEIMPOBAHUs SBICHUW U IPOLECCOB, HUIAEAX U MeToAax
MaTE€MAaTUKWU;

- TNIOHMMAaHHME 3HAYMMOCTM MATEMATHKW Il HAyYHO-TEXHHUYECKOTO Iporpecca,
c(OPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTUKEe KaK K 4YacTH OOIIeueIOBEYECKOi
KYyJbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPUEH pa3BUTHS MATEMaTUKH, JBOJIIOLHEH
MaTeMaTHUYECKUX HJICH;

- pa3BUTHE JIOTUYECKOIO  MBIIIJIEHUSI, MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
ANrOPUTMHYECKON KYJIbTYpPbl, KDUTUYHOCTH MBIIUICHNS Ha YPOBHE, HEOOXOAMMOM JIJIst
Oyayuieil npodeccuoHaNbHON NEATENbHOCTH, IJS MPOJOJDKEHUS OO0pa30BaHUA U
caM0o00Opa30BaHMS;

- OBJAJICHUE MATEeMAaTUYECKUMHU 3HAHUSMU W YMEHHUSIMH, HEOOXOIUMBIMH B
ITIOBCEIHEBHOM KU3HH, JI1 OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLUIUIMH U
JUCIUIUIMH TPO(ECCHOHANBHOTO LMK, 7S MOJy4YeHus 00pa3oBaHus B 00JIacTAX, HE

TpeOYIOMUX YIITyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



- TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUI0, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEPHIBHOMY 00pa30BaHMIO
KaK YCJIOBHUIO YCIIEIIHOW MPOPECCUOHATIBHON U OOIIECTBEHHOM eI TENbHOCTH;

- TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW M OTBETCTBEHHOM
NEeSATENbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOI paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEILCKOM, MPOEKTHOM
U IPYTUX BUJAX JI€ATEIbHOCTH;

- OTHOIIEHHE K MPOQPECCHOHAILHON JEATEIBHOCTH KaK BO3MOXKHOCTH y4dacTUs B
PELIEHUH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;
Memanpeomemmnoix:

- YMEHHE CaMOCTOATEJIbHO ONpPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
JEeATEIbHOCTH; CaMOCTOSITEIBHO OCYLIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh, HWCIIOJIB30BaTh BCE BO3MOJXKHBIE PECYpPCHl Ul JAOCTHXKEHUS
MOCTAaBJICHHBIX LEJeH M peanu3alMy IUIAHOB JEATEIbHOCTH; BbIOMpATh YCHEIIHbIE
CTpATEeTUH B Pa3IUYHBIX CUTYaIIUSX;

- YMEHHE MPOJYKTUBHO OOIIATHCS U B3aMMOJACHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSATEIbHOCTH, YUUTHIBATH MO3ZHUIMH JIPYTUX YYACTHUKOB JEATEIBbHOCTH, 3()PEKTUBHO
paspeniaTh KOH(MIUKTHI;

- BJIaJICHUE HaBBIKAMU MMO3HABATEILHOU, Y4EOHO-UCCIEA0BATEILCKOM U MPOEKTHON
NesITeIbHOCTH, HaBbIKAMHM pa3pellieHus MNpodsieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3akad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOSITEIbHOW  WH(OPMAIIMOHHO-
MO3HABATENILHON JEeATENbHOCTH, BKJIIOYAsh YMEHHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX  HH(pOpMaIuu, KPUTUYECKH  OIICHWBATh W  HUHTEPIPETUPOBATH
uH(}OpMaIHIO, TTOIYIaeMYI0 U3 PA3IMYHBIX HCTOYHUKOB;

- BJIQJICHUE SI3bIKOBBIMU CPEACTBAMHU: YMEHHUE SCHO, JIOTUYHO M TOYHO HM3JIaraTh

CBOIO TOYKY 3pCHUS, HCIIOJIB30BATh dAACKBATHBIC SA3bIKOBLIC CPCACTBA,
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- BJIaJICHHE HaBbIKaMM [103HABATEIbHON pe(iekcHn KaKk OCO3HAHUS COBEpPLIAEMBbIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX IT03HABATEINIBHBIX 3a/1a4 ¥ CPEJICTB JUIS UX JOCTHKECHHS,

- LEJIEYCTPEMIICHHOCTh B MOWCKAX W MPUHATUU PELICHHI, COOOpPa3UTEIbHOCTh U
WHTYUIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPMHMMATh KPacoTy U TapMOHUIO MUPA;

Ilpeomemmnuix:

- c(OpMHUpPOBAHHOCTh IMPEACTABICHUI O MaTeMaTHUKE KaK 4YacTH MUPOBOM
KYJIBTYpbl U MECT€ MaTEeMaTHUKH B COBPEMEHHOM LUBUIM3ALUH, CIIOCOOAX ONUCAHUS
SABJIEHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(OpMHUPOBAaHHOCTh MPEACTABIECHUN O MaTEeMATUYECKUX MOHATHIX Kak
BAKHEMIIMX MAaTEMAaTHYECKUX MOJEIISIX, O3BOJSIIONINX ONMUCHIBATh U U3y4aTh Pa3HBIC
IPOLIECCHI M SIBJIICHUS; IMOHMMAaHUE BO3MOKHOCTH AKCMOMAaTHYECKOTO ITOCTPOCHHMS
MaTeMaTU4YECKUX TEOPUH;

- BIAQJCHHE METOJAMM JIOKAa3aTeJIbCTB W AITOPUTMOB pPELICHUs, YMEHHE HX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTENIbHBIE PACCYXKICHUS B X0/€ PELICHUS 3aa4;

- BIAQJCHHE  CTAHAAPTHBIMM  NPHEMAaMHU  pEIICHHUS  pPALUMOHAIBHBIX U
MppalMOHAIbHBIX, MOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM
yuciae U1 TOMCKA NYyTH PElEHHs W WUIIOCTPAaUUU PEIICHUS YPaBHEHUM W
HEPaBEHCTB;

- c(OpMHUPOBAHHOCTh NPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTH4YECKOTO
aHaJM3a M UX CBOMCTBAaX, BJIaJCHUE YMEHUEM XapaKTepU30BaTh MOBEECHUE QYHKLIUM,
WCIIOJB30BAaHME IIOJIYYEHHBIX 3HAHUM [UI1 ONMCAaHWA W aHauu3a pealbHbIX
3aBUCHUMOCTEH;

- BIAQJCHHE OCHOBHBIMH IIOHATHSAMM O IUIOCKHX M  IPOCTPAHCTBEHHBIX
reoMeTpuuYecKux (urypax, UX OCHOBHBIX CBOMCTBaX; C(POPMHUPOBAHHOCTH YMEHUS

pacno3HaBaTh reoMeTpuueckue GUrypbl Ha yepTexax, MOACNAX U B pPealbHOM MUPE;



NPUMEHEHUE M3YYEHHBIX CBOMCTB r€OMETpUYECKUX (GUryp u Gopmyn Uisl peuieHHs
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

- c(OpMHUpPOBAHHOCTh MPEJCTABICHUNH O TIpoleccax M SIBICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIA XapaKTEp, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUDE,
OCHOBHBIX TOHSTHUAX JJIEMEHTAPHOM TEOPUU BEPOATHOCTEW; YMEHUW HAXOOUTh H
OLICHHMBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX NPAKTUYECKUX
CUTYALMSIX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYailHbIX BEJIUYMH;

- BJIAJICHAE HaBbIKAMH MCIIOJB30BAHMUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamM IIpU
peuieHnM 3a1a4.OnucaHue KaKI0T0 MPAaKTUYECKOT03aHATUS COAEPKUT HOMED, TEMY U
1eJab paboThl, PopMUpYEMBbIE B MPOLECCE BBIMOIHEHUS PAa0OTHI PE3yJbTaThl U BUIBI
JESTeNIbHOCTH, NpPU HEOOXOJUMOCTU MPUMEpPHl BBINOJIHEHUS 3aJaHUll, BapUAHTbI
3a/IaHUi, OITMCAaHUE AITOPUTMA BBITIOJIHEHHS pa0OTHl U KPUTEPUH OLIEHUBAHMUS.

JUisi mosTydeHHsl JONMOJIHUTENbHOM, Oosee moapoOHON MH(OpMAUu MO OCHOBHBIM
BOMpocaM y4eOHOM JUCIUIUIMHBI B KOHLIE METOJUYECKUX PEKOMEHJAINI MpUBEICH
nepeyeHb HHPOPMALIMOHHBIX HCTOYHHUKOB.

OT4eThl CTYAEHTOB IO NPAKTHUUECKUM 3aHSATHSM JOJDKHBI BBINOJHATHCS B pabodMx
TeTpaasiX, colepKaTb HOMEp, TEMY U LEeidb paOOThl, BBINOJHEHHbIE 3aJaHUS M HX
pE3yNbTATHL.

3amaHusl TPAaKTHUECKUX pPAa0OT HANpaBiICHO HAa OCBOEHUE CTYIACHTAMH OCHOBHBIX

BHUAOB ACATCIIBHOCTH:

Copepxanne o0yueHunst XapaKkTepUCTHKA OCHOBHBIX BH/IOB /IeSITeIbHOCTH CTYICHTOB
(Ha ypoBHe Y4eOHBIX el cTBH)

Beenenne O3HakoOMJIEHUE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE,
HYKOHOMUKE, UHPOPMAIIMOHHBIX TEXHOJOTHUIX U MTPAKTUUECKON
NI TeTLHOCTH.

O3HakOMJICHUE C MEJISIMH | 3aJja9aMy H3YYCHUSI MAaTeMaTHKA
nipu ocBoennu npodeccuii CI10 u cnenmansHocTe CI1O

Aunredpa




Pa3BuTHe NOHATHS 0 YKCIE

BrimonHenue apudmMeTHIecKux ACHCTBUN HAJ YUCTIAMU,
COYETassyCTHBIC M MUChbMEHHBIE MPUEMBI.
Haxosxnenne npuOIMKeHHBIX 3HAYCHUH BEJTUYHH U
MOTPEUTHOCTEN BhIUKCICHUHN (A0COTIOTHON U OTHOCUTEIBHOMN);
CpPaBHEHUE YUCIIOBBIX BBIPAXKECHUM.

Haxoxaenue ommbok B mpeoOpa3oBaHUAX U BBIYUCICHUAX
(oTHOCHUTCA KO BCEM IIYHKTaM IIPOIPaMMBbI)

Kopnn, crenenn, torapugmsi

O3HaKOMJICHHE ¢ IOHATHEM KOPHS N-i CTEIIEHH,
CBOMCTBAMHU PaJUKaJIOB U IIPaBUJIaMU CPABHEHUS KOPHEH.
DOopMyIMpPOBAHUE OIIPEIEIICHUS KOPHS U CBOUCTB KOPHEH.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJIHEHUE IPUKUJIKU
3HA4YEHMsI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEpKalINX pajuKabl.

Beinonnenue pacueToB 1o ¢popmysam, coaepKaiium
panuKaibl, OCYIIECTBIISISI HEOOXOAUMBIE IOJICTAHOBKHU U
npeoOpa3oBaHusl.

Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUM € paJuKaIaMu.
Pemenue nppannoHanbHbIX YpaBHEHHUI.

O3HaKOMJIEHHE C IOHSTUEM CTENIEHU C JeHCTBUTEIbHBIM
II0Ka3aTeJIEM.

HaxoxzaeHue 3HaueHU CTENEHN, UCTIONb3Ysl IPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHbIE CPECTBA.
3anuchIBaHUE KOPHS N-i CTENIEHH B BUJIE CTETNIEHU C JPOOHBIM
MoKasaresjeM U Hao0OopoT.

@opMynMpOBaHHUE CBOWCTB CTENEHEN. BpuncieHne crenenen
C PallMOHAJIBHBIM IIOKA3aTeJIEM, BBIIIOJIHEHUE PUKUIKA
3HAQ4YEHMS CTETIICHU, CPABHEHHUE CTETICHEM.

[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHM,
coJiepaKallMX CTEIEHHU, IPUMEHss CBOWCTBA. Pemenue
IIOKa3aTeIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTETIEHEN ITPH
BBIYUCIICHUH CPEJHUX, IECJICHUU OTPE3KA B «30JI0TOM
cedeHUMn». PelieHne NpuKkIIaHbIX 3a1a49 Ha CIOKHBIE
MIPOLICHTBI

IIpeoOpa3oBanue
anredpanyecKkux BbIpaKeHHUIA.

Brinonnenue npeoOpa3zoBaHuil BIpakeHUN, IPUMEHEHUE
(dhopmyi, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN U JorapupMoB.
Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUN
Jorapu(MUUecKoro BelpaxkeHus. Pemenue norapupmudeckux
YPaBHEHUM.

OCHOBbI TPUTTOHOMETPUU




OcHOBHBIC MIOHATHSA

W3ydeHnue painaHHOro METO/a U3MEPEHUS YIJIOB BpallleHUs U
WX CBSI3M C rpaaycHoOi Mepoid. 3o00pakeHune yriioB BpameHus
Ha OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI yIJIa C €r0
PacroI0KEHUEM.

@opMyIHpPOBAHUE ONIPENEICHUN TPUTOHOMETPUUECKUX
(GyHKIUH A715 YIII0B IOBOPOTA M OCTPBIX YTJIOB
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA HOOBSICHEHUE UX B3aUMOCBSI3U

OcCHOBHBIE TPUTOHOMETPHYECKHE
TOK/IeCTBa

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB IS
BBIYHCIICHUS 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKIUN IO
OJHOU U3 HUX.

IIpeoOpa3oBanus mpocTedmmx
TPUTOHOMETPHYECKHX
BbIpaKeHU I

N3yuenmne 0CHOBHBIX (POPMYII TPUTOHOMETPUU: (HOPMYITBI
CIIO’KEHHUS, YIBOCHHUS, TIPE0OPa30BaHUS CYMMBI
TPUTOHOMETPUYECKHX (PYHKIIUH B IPOU3BEICHHE U
MPOU3BEICHUS B CYMMY U IIPUMEHEHUE ITPH BEIYHACICHUT
3HA4YEeHUs] TPUTOHOMETPUYECKOT0 BBIPAYKEHUS U YIIPOLICHUS
ero.

O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHH TOUEK Ha

€ IMHUYHOUN

OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOJIA (POPMYIT
MIPUBEICHHUS.

pocreitmme
TPUTOHOMeTpHYecKue
YPaBHeHHUS U HepaBeHCTBa

Pemenue no ¢popmynam 1 TPUTOHOMETPUUECKOMY KPYT'Y
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

[IpumeneHne o0LIUX METO/I0B PELLIEHUS] YpaBHEHUI
(mpuBeeHNE K JIMHEHHOMY, KBaJpaTHOMY, METO]] Pa3JI0KEHUS
Ha MHOKUTEJIN, 3aMEHbI IEPEMEHHON ) TIPU PELICHUH
TPUTOHOMETPUYECKUX YPABHEHUM.

YMeHue oTMedaTh Ha Kpyre peleHus MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, aPKKOCHHYC,
APKTAHI€HC YMCIa

O3HakoMIIEHHE C OHATHEM OOpPATHBIX TPUTOHOMETPUUYECKUX
(GyHKIMH.

H3ydenue onpenencHnil apKkCuHyca, apKKOCHHYCa,
apKTaHTeHca

qucia, GopMyIHMPOBAHNE UX, U300paKeHNE HA €IMHUYHOM
OKPY’KHOCTH, IPUMEHEHNE IIPU PELIEHUN YPABHEHUN

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

®ynkuuun. [lonsitue o
HeNpPePbIBHOCTH (PYHKINH.

O3HakoOMJIEHHE C TOHITHEM NIEPEMEHHOM, pUMEpaMu
3aBUCHUMOCTEN MEXTy EPEMEHHBIMHU.

O3HakoMJIEHHE C IOHATHEM TpaduKa, olpeeNeHne
MPUHAIIEKHOCTH TOUKH rpaduky pyHkuuu. OnpeeneHue no
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dhopmyne mpocreiiei 3aBUCUMOCTH, BUA €€ rpaduka.
Bripaxkenue o gopmyiie ogHOM MepeMEeHHON Yepe3 Apyrue.
O3HakoMJIeHHE ¢ onpeesieHueM QyHKIUH, (HOpMYyJIHPOBaHHE
ero.

Haxoxaenne obmacTu onpeaesieHus U 001acTi 3HAYCHHH

GbyHKIUY.

CpoiicTBa pyHKUIMMH.
I'padguyeckas nuHTEpHpETALUS.
IMpumepsbi

(pyHKIMOHAIBHBIX 3aBUCMMOCTET
B peaJIbHbIX

npoueccax 1 siBJCHUSIX

O3HakoMJIeHHE C TPUMEpPaMy (yHKIIMOHATBHBIX
3aBUCHMOCTEH B peajlbHbIX IIPOLIECCAX U3 CMEKHBIX
JUCLUILINH.

O3HakoMJIEHHE C J1I0Ka3aTeIbHBIMHU PacCyKICHUAMU
HEKOTOPBIX

CBOMCTB JIMHEHHOMN M KBaJ[paTUYHOU (PYHKITUH, IPOBEICHNE
WCCIIEeIOBaHUS JIMHEHHOW, KYCOYHO-THHEHHOH, TPpOOHO-
JIMHEIHON U KBapaTUYHON (PYHKIUH, IOCTPOEHUE UX
rpa¢ukos. [loctpoenne u ureHne rpaduKoB QyHKIHIA.
HccnenoBanue GyHKIHH.

CocraBienne BUI0B QYHKIUH 11O JaHHOMY YCIIOBHIO, PELICHHE
3a/1a4 Ha SKCTPEMYM.

Oo0paTHble PyHKINHT

NM3yueHnmwue HOHSITHUS obOpaTtHoM byHKIUH,
onmpejgeJeHHe B U/ a u MIOCTPOCHUE
rpaduka oOpaTHOI GyHKIMH, HaXO0XKICHUE ee
obnacTuonpeneneHus u obiactu 3HAYCHUH.

[l puymMmeHeHHNEe CBOUCTB (GYHEKIOHH

NIPpPH HCCJAeJOBaHUMU yYypaBHEHHUH
u pelle HUHUH 3ajgad H a
3KcTpeMmMyM.O3HaAaKOMJeHUH e C
NOHSISTHUEM CJAJO0XKHOHU GYyHKIHUMU.
CreneHHble, NOKAa3aTeJbHbIE, Boiuuncmenue 3HaAaUYeHUIH
JorapupmMuyeckue u byHKIDIHH Mo 3HAaYeHHI
TPUTOHOMETPHYECKHE ADryMeHTa
¢pynkuun.O0paTnbie
Onpengesenune MOJONXKEHHSd
TPUTOHOMETPHYECKHE
TOYKHW HaAa rpaduxke mo ee
GyHkunn
KoopauHaTaM U HaobOOpPOT.
Mcnmonbp3o0BaHUEe CBOHUCTRB
byHKUIUHA AaA9 CpaBHEHUS
3HayYeHUU cTeneHewnd u
dJorapudmo B.
[TocTpoenunue rpaduxosB
cTemeHHBX H




pTorapudmMuuyecKux PYyHKIHUH.

eme HUe NoKas3aTeJagbHBX H
orapudMuUuUYeCcKHUX ypaBHEHHUH

HepaBeHCTB II1O H3Be€eCTH-BHM
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UTOHOMETDHYECKHUX QYHKIHH,
penre HUud TPUTOHOMETDpPDHUYE CKHX
ypaBHEHUH.

Ilocmpoenue epaghuxos 0Opamuwvix mpueoHOMempuUyecKux

@yHKyuil u onpeodenerue no epagpuram ux ceouUcms.

HAYAJIA

MATEMATHUYECKOI'O AHAJIN3A

IlocaenoBareJbHOCTH

O3HakoMJIEHHE C MIOHATHEM YUCIIOBOW MOCIEI0BATENBHOCTH,
crioco0amH ee 3a/laHusl, BBIYNCIEHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM Npeoena nocie008ameIbHOCmU.
O3HaKOMJIEHHE C BBIYHUCIEHHEM CYMMbl OECKOHEUHOTO
YHCIIOBOTO Psiia Ha IPUMEPE BHIYMCICHUSI CYMMBbI OECKOHEUHO
yOBIBAIOIIEH FreOMETPUUECKOI TPOrPECCHH.

Pemienue 3a1a4 Ha mpuMeHeHUE POPMYIIbI CYMMbI OECKOHEYHO
yOBIBaIOIIEH FreOMETPHUUECKOI TPOrPECCHH.
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IIpousBoaHas u ee
NpUMeHeHue

O3HakOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3yuenue u popMynupoBaHue ee MEXaHUYECKOTO U
FeOMETPUUYECKOTO CMbICIIA, U3YYSHHE aIrOpPUTMa BbIUMCICHHS
MIPOU3BOIHOM HA IPUMEPE BBIYMCIICHUS MTHOBEHHOUW CKOPOCTH
U YrJI0BOro K03 (punmenTa KkacaTreabHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B 0OIIEM BH/IE.
YcBoenue npaBui qudGepeHIpoBaHUS, TAOTHITBI
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIUH, IPUMEHEHHE IS
muddepennpoBanus GyHKIUNA, COCTABICHUS YPaBHCHHS
KacaTeJIbHOM.

N3ydenue TeopeM o0 CBA3M CBOUCTB (DYHKIIMU U POU3BOIHOIM,
(hopMyIHpOBKA HX.

[IpoBenenue ¢ TOMONUIBIO TPOU3BOIHOW UCCIIEIOBAHUS
(byHKIUY, 3a1aHHON (OPMYIIOM.

YcTaHoBIIeHUE CBS3H CBOMCTB (DYHKIIMH U IPOU3BOAHOM 110 MX
rpadukam.

[IpumeHeHne MpoU3BOIHOM ISl pEIICHUS 3a/1a4 Ha
HaXO0XJCHHUE.

IlepBooOpa3nas
U HHTerpaJ

O3

N

MJJeHH®e C IMIOHIdTHEM

~
e
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aJa U mepBOOODpPAa3HOH.
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eHUST MepBOOOpPAa3IHOHU H
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o = © o o o
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YPABHEHUA U HEPABEHCTBA

YpaBHeHMSI M CUCTEMBbI
yYPaBHEHUI
HepaBeHcTBa M cUCTEMBbI
HEPaABECHCTB C IBYMS
NEePEMECHHBIMHA

O3HaKOMJEeHHEe C NIpoCTeHINHAMHU
CBeJgeHUuSIMHU O KODHSIX
anredOpandyecKHUX ypaBHeHHUH,
NOHSISTHUSIMHU UCCJEeJOBaAaHUSH
YPaBHEHHUU U CUCTEM

11




ypaBHEHH.

M3yueHue Teopuu
PaAaBHOCHUHJBHOCTHU yYypPaBHEHHUU U
ee mpuMeHneHusdg. [loBTopeHUeE
3a0UCHU pPelle HUST CTaHJLapPTHEH X
ypaBHEHUU, OIpUEMOB
npeobOpas3oBaHUSSd ypaBHeEeHUH
A7A5 CBeageHHUSTI K CTaHAZAaDPDTHOMY
yDbDaBHEHUI.

Pemenwune panuoHadJab HE X,
UppaunlMUuOHAJJDb HEL X,
NOKaj3aTeJ b HE X

U TPUTOHOMETpPpHUYECKHEX
YyYpPaBHEHHUU U CUCTEM.
Mcnonmb3oBaHUe CBOUCTB U
rpadbuxkoB OYHKIHUHA AJ4g

peme HUS ypaBHEHHH.
[ToBTOpeHHUE OCHOBHEB X
ONpPpUEeMOB pelleHHUST CHUCTE®EM.
Pemenue ypaBHeHHUHU cC
INpUMeHeHHUEeEM BCeX INpPHUEMOSB
(pa3noXeHUSTI HAa MHOXUTE €U,
BBejJgeHHUSI HOBB X H€eH3BEeCTHH X,
OOACTAaHOBKU, TpaduIeCcKOTO
MeTO.Ha).

Pemensune cucTtTeM YyPDPaBHEHHH C
NpUMEeHEeHHUEeM pa3i3JHuduHEBX
cnoco6o0B.

OszHakKoOMJJAeHHUEe C OOIMUMHA
BOINIpPOCAMH4U pelleHUSD
HepaBeHCTB U HCINOJb30BaHUE
cBOHCTB U rpaduxkoB PYHKIHUIH
NpU pemleHUU HepaBeHCTB.
Pemenune HepaBeHCTB U CHUCTE®EeM
HepaBeHCTB C INpUMEHEeHHUEM
pPaj3JMJUUYHBX CIODOCOOOB.

[l puymMmeHeHHNe MaTeMaTHUYeCKIHEX
MeTOAOB AJAS pelleHHUSd
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C

b
11

14
b
b

oxlepxkaTeJabHB X 3agad U3
Aa3JHUUYHBX oOJacTeld HayKHU U
PakKTMHUEKHU
HTepnpeTHUDPOBAaAaHUE

€3y aAbTaAaTOB C y4YeTOM
eaJbHBX OTlpPaHUYeEeHUH

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIEC NIOHATHSA
KOMOUHATOPUKH

g

w

o v d T O w o v g Ok og0awv ® O

3 yyeHUE ONpaBHUJA
OMOMHATODPDHUKHU U NDPDUMEHEeHHEe
DPH pemle HUU KOMOHHAaTODPHBH X
ajgadq.

eme HUe KOMOMUHATODPHEH X
aJady MeTOAZOM InmepebdOopa U OO
pPaBUAY YMHO2XKe€eHH .
3HAaKOMJEHHUEe ¢ NMOHATUIMU
OMOMUHAaTODPDHUKIHU:
a3MelMleHUIMHU, COYeTaHUSIMU,
epecTaHOBKAaMuU U popMyJaamMu
JsS UX BBYHCJJEHUS.
ObsICHEHHUEe U NpUMEeHEeHUe
OPMYJd AJ S BBUYHUCJITEHHSH
a3MeuneHuid, nepecTaHOBOK H
OYyeTaHWUWW N PHU pelle HUH
ajgau.

3HAaKOMJeHHUEe ¢ OUHOMOM
LBIOTOHAa U TPeyYyTroadbHHEKOM
acKadJsda.

eme HUe NpPpaKTHUUYeCKHUX 3ajgad
WCIOJIb30BaHNEM TIOHATUHN U MPABUI KOMOWHATOPHUKH.

DJIeMeHTbI Teopuu
BepoOsATHOCTEM

T w U w8 o O X

3 YyV4eHHe KJaccUuuIeckKOoOro
npegeJeHUusI BeposasTHOCTH,
BOUCTB BepoOsSTHOCTH,
eopeMb O CyYyMMe
epoOSsITTHOCT® €EH.

accMOTpPpeHHUEe NpUMeEDORB
BlYUCJEeHHUSI BepoOsSsTHOCTE® €H.
eme HU e 3ajJady Ha BBHBUYMUCJEHHE
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BeposSsTHOCTEeEH CcCOOBITHH.

IIpeacraBienne TaHHBIX O3HaAaKOMJEH C

(TabJaHuBI, AMATPAMMBI, npejgcrTaBJdeHHUEeM Y4UCJOBEH X

rpaguxu) JaHHBX H HX
XapaKTepUCTHK aMHU.
Pemenune nmpakTHUYeCKHUX 3ajgadu
Ha o00pabOTKY WHUCJOBEH X
JaHHB X,BBYHUCJEHHUE HX
XapaKTepHUCTHEK

I'EOMETPUSA

I[IpsaMbIe U MJIOCKOCTH PopMynTuUupPOBKAa U NPUBEeJTEHUE

B IIPOCTPAHCTBE JOKas3aTeaAbCTB ONpPpHU3HAaKOSB
B3aHUMHOTO DacIlIoJ OXeHHUSHd
OPAMBX H ONDJOCKOCT®E€H.
Pacnmo3dHaBaHHe Ha Y4epTexax H
MOJgeasTX pai3JqHUUYHBX CJAYyYaes
B3aUMHOTITO DPacIlIoJ OXe€eHUHS:Hd
OPDSIMBX U ONJOCKOCTE®E€EH,
apryMeHTHUDPDOBAaAaHHUE CBOMUEX
CyX/JQeHHuHu.
bopmMy rTHpPpOBAaHUE
onpejgeJeHUNW, OIPU3HAaKOB H
CBOHCTB mapadaaeJagbHBZX H
nmepneHJTUKYJJSTIDPHBH X
NATO0OCKOCTeHNH, ABYTrpPaHHBX U
AdUHEeUHB X YT JOB.
BoimomnHeHHe MOCTDOG®E€EHUH S
YIJA0OB MEXJAY ODPSIMBMU, I DIMOHU
H OJOCKOCTDBIO, MEeXJIY
NAJOCKOCTSISMH IO ONUCAHUIO H
pacmo3HaBaHWUeE UX HaAa
MOJedJasX.
[IpuMeHeHHNUEe TPU3HAaKOB H
CBOMUCTB pacInoJoxXkeHHd
NPSIMBX U NJOCKOCTEH Opu
pemeHHHU 3 agadu.
M3obpaxkxeHHnue Ha pPUCYHKAaZIX H

14
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HCTpPYUDPOBAaHUE HAa MOJgeJasdXx
POHNeHAUKYJSIPOB U
KJOHHBX K ODJOCKOCTH,
SMB X, NapadJaJgaeJabHBH X
OCKOCTeHu, yraoB MexXJY
SMOHW MU NJAOCKOCTUBIO U
OCHOBAQHHE NMOCTDPOEHHSH.
meHHWE 3ajgJad Ha BBHYHCJJAE HH e
oMeTpPHUYEeCKHUX BeJaHuUIHUH.
UHCBBaHHUE pacCcCTOSHHUSLS OT
YUKW JO NMJOCKOCTH, OT
SMOMK O NJOCKOCTH, MEXKIAY
OCKOCTSIMHU, MeEXITY
pemuBAaWIUMUC ST OIPSIMB MU,
KIAY OPOU3IBOJDb HBMHA
rypaMu B OIDPDOCTpPDAaHCTRBeEe.
MYyJdTHDOBAaHHUE H
Ka3bBaHWUe OCHOBHE X
oOopeM O paccCTOSHUZS KX
eopeM cylulecTBOBAaAaHHSH,
oicTBa).
oOpaxXxeHHUe HAa YepTexkasx H
pTensgsxX paccTOSHHUSI H
OCHOBAQHHUE CBOMUX CYKJEHUH.
pegeneHHUEe U BHYHUCJTEHHE
CCTOSHUU B NPOCTPAaHCTRBE.
nMeHeHnue oOopMYyJ U TeopewMm
aHUMEe TPHUU AJST pelre HU
I a 9.
HaKOMJEeHHUEe C MOHSITHUEM
paaaeabHOTO
OeKTHUpPOBAaAaHUS U €T O
orctTBaMu. PopMyJTHpPOBAaHUE
oOopeMb O InmJolla gHu
TOILrOHAQJAbBHOHNW NIpPpPOEKILUH
OroyroJabHHUKa.
UHMeHeHHUHUeEe TeOoOpUuUu JAJa4
OCHOBAQHMUSYI IMOCTpPOEHUU U
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BbHBYHMUCJEHHH.
AprymMmeHTHUpPOBAaAaHHUE CBOMUEKX
CYyXKJIeHHUU O B3aHUMHOM
pacmnoJgoOxXeHHH
OIPOCTpPAaHCTBEHHHBX GUT YD
MHOrorpaHHUKH OnumcaHHUue U XapaKTepHUCTHUK a
pas3aAHUuYHB X BHUJOB
MHOTOTDpDAaHHUEKOB,
nepevyucJadeHHUEe UHX d3J€eMEeHTOB H
CBOMUCTSB
M3sobOpaxeHnunue MHOTOTpPDAaHHUEKOB
U BHHOOJHEHHUE NOCTPOEHHUST HaAa
H300paxXeHHUSIX U MOJeJasaxXx
MHOTOTDAaHHUEKO B.
BoiuuncaneHnue JUHEHNHEH X
31 eMe HTOB U YyIJd0B B
IPOCTpPAaAaHCTBEHHEH X
KOHUTYpPaAaNLHSHdX,
apryMeHTHUDPDOBAaAaHHUE CBOMUX
CyX/JeHHuHn.
XapakKkTepuUCTHUK A U
n3obOpaxeHHUeEe CedeHUST,
pas3BEepPTKHU MHOTIOTIDpDAaHHUEKDOB,
BblUMCJEeHHWUeEe nNJgouajymein
NMoBepXHOCTEeH.
[TocTpoeHnune mpocrTeHIHUX
eyeHUHN KyOBa, I pHU3MBH,
unpamMmugabe. [ lppumesaeHsne dakKTORB

cCcBeageHHUHU U3 NJAJaHUMETDHH.
3HaKOMJEeHHUEe C BUJAMU
UMMeTpPHUHU B IpoOCTpPpaHCTBe,
OpPpMYyJUDPDOBAaAaHHUeEe oOpegeJeHUIU
cBoHcTB. XapaKTepHCTHEKa
UHMMeTpPUHU TeJ BpalueHUSTI U

HOTI OrI paHHHEKOB.

T2 o = 8 o0 O = 3 o

pUMeHeHHUEe CBOUCTSB

@)

UMMeTDPDHUHU ONPHU pelle HUH

3 a g ady.
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CYyHKa IO yCJAJOBHIO 3ajgadu.

N3mepeHus B reoMeTpun 3HAaKOMJEeHHNEe ¢ NMOHATHUSIMU
Jomaaiid U obbeMa, aKCHOMAaMHU
CBOMUCTBAaMUHU.

3ajJady Ha BBHBYHUCJTEHUE
OJOCKUX dUTYDP C
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e
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INpoOCTpPaHCTBEHHHBX Te.J,
pemeHHUe 3ajJady Ha DI pUMEeHEHHe
bopMyJq BBHUYHUCIAJEHUSTA 0O0BEeMOB.
MN3syueHnue dbopMyJa aJ 4
BHUYUCJEHHUST NaouraygeH
HDOBepXHOCTE® EH
MHOTOTIDAaHHHUKOB H T €1
Bpauie HH .
O3z3HaKOMJJAeHHE C MeTOHJOM
BHHYUHUCJAEeHHUSTI INJaola agu
NoBepxXHOCTH C e pHhl.
Pemenune 3aga49 Ha BHUYHUCJEHHUE
nagomajgeid NDOBepPXHOCTH
NpoOCTpPaHCTBEeHHBX Te€.J.
KoopanHaTel 1 BEKTOPbI O3HaKOMITEeEHHE C NOHATHUEM
BeKTopa. Msayuguenue
JeKapTOBOMH CHCTEMHEH
KOOpAMUHAT B ONPOCTpPAaAaHCTEBeE,
NOCTpPOEHHUEe MO 3ajJaHHBM
KOOpAHUHAaTaAaM TOUYeK U
OJOCKOCT®EeH, HaXO0XKJeHHe
KOOpAMHUHAT TOUYEK.
HaxoxnteHunue ypaBHEeHHUIH
OKDYXHOCTHU, CdepH,
OJOCKOCTHU. BeuumcmaeHHeE
paccTOSAHHUH MexXaAy TOYKAaAMU.
M3ydudyeHnune cBOHCTB BeKTODpPHE X
BeTHWUYHUH, IpPaBHUJ pPas3JoxeHHSd
BeKTODOB B TpeXxXxXMepDHOM
ONpocCTpaHCTBE, NIpaBUJI
HaXOxXJIJeHHUSI KooOpaAHUHAT
BeKTOoOpa B NIpoOCTpPaHCTSBe,
npaBUJ geUCTBHUHU C
BeKTOpaMHU, 3ajJaHHBMIHU
KOOpPJAMUHATA aMHU.
[IpuMeHeHHUEe TEeOPHUHU OTDPH
pemeHMUU 3agJa4dY Ha geHCTBHUSI C
BeKTODAaM™u.
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C

M3yudyeHnune cKaJdsIpPHOTDO
NpouU3BegeHUSTI BeKTODPORB,
BeKTOpPHOTIO yYypPaBHEHHUH
NpsIMOMU U NJOCKOCTH.
[IpuMeHeHHNUEe TEeOPHUHU TPH
pemeHMUU 3agJadYy Ha geHCTBHUHAHI
BeKTOpaMHU, KOODPDJAUHATHEHIH
MeTOd, NPUMEeHEeHHe
BeKTOpPOB AJS BbBUYHUCJJEHH:
BeJHUUYUH YyIrJaJ0B U paccTOoOSISHHIH.
O3HaKOMJEeHHUE C
IOKasaTeaAbCTBaAaMHU TeODpDEeEM
cTepeoMeTPHUHN O B3 aHUMHOM
paconoJOXeHUU I pIAMB X H
NJOCKOCTE®eEeHu ¢
HCOOJb3O0OBaHUEM BeKTODpDPORB

Ilepeyenb npakTu4eckux pador

No | Tema ya
CBI
1. [IponeHTHI: pereHre OCHOBHBIX 33/jau Ha MPOLIEHTHI. BrIuncieHne cioxHbIX 2
MIPOIICHTOB.
2. BrinonHenue npubanKeHHbIX BbIYUCIEHUH. Bpruucienne abconoTHON 1 2
OTHOCHUTEJIbHOM NOTPEIIHOCTEN BBIYMCICHMS], CPABHEHHE YHCIIOBBIX BBIPAKEHHIM.
3. BrimonHenue neiicTBUi HaJl KOMITJIEKCHBIMH YHCIIAMH, 331aHHBIMU B 2
anrebpandeckoii hopme.
4. Pemrenne kBasipaTHBIX ypaBHEHUH C OTPUIIATEIBHBIM TUCKPUMHUHAHTOM. 2
5. ITpeoOpa3oBanue anredpanvyeckux BbIPAKEHUH. 2
6. Brruncnenue u cpaBHEHUE KOPHENL. 2
7. IIpeobpa3oBaHue BbIpaXeHHUH, COAEPIKAIUX PaJAUKAIIBI. 2
8. IIpeoOpa3oBaHue BBIpaXEHUH, COAECPIKAIIMX CTENICHH C PAallMOHAIBHBIMU MIOKa3aTe- | 2
JISIMHL.
9. ITpeoOpa3oBaHue BBIpAXKEHU, COACPIKAIIMX CTENEHH C IeHCTBUTEIbHBIMU 2
MTOKA3aTeISIMH.
10. Brruncnenme u cpaBHEHNE CTENIEHHBIX BBIPAXKEHUH. 2
11. Brruuciienue u cpaBHeHHE JOTapu(pMOB. 2
12, [IpuMeHeHre OCHOBHOTO JIOTApU(PMUIECKOTO TOXKIECTBA. 2
13. ITpuMeHeHre OCHOBHBIX MTPABUJI JIOTapu(MUPOBAHHUS. 2
14. ITpeoOpa3oBanue BEIpAXKEHH, COACPIKAIMX CTENICHH U JIOTapU(MBI. 2
15. WccnenoBanue cBOWCTB TMHEWHOM, KBaAPAaTUYHOMN, KyCOUHO-JIMHEHHOMN U ApOOHO- 2
nuHeitHo! ¢yHKImil. HaxoxaeHune obmacTu onpeneneHust 1 00JacTi 3HaUCHU N
GyHKIUH.
16. HccnenoBanue cBOWCTB (DYHKIIUU: MOHOTOHHOCTbD, YETHOCTh, OTPAHUYECHHOCTb, 2
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NEPUOANYIHOCTD.

17. [Toctpoenue rpaduka cTeneHHON QYHKIIHH. 2
18. [Toctpoenue rpaduka nokasareabHON QyHKINU. 2
19. IToctpoenue rpaduka norapupmuueckont GyHKIUU 2
20. [IpeoOpazoBanus rpaduKoOB: MapaIeIbHBIN IEPEHOC, CHMMETPUS, PACTHKEHUE 2
c)KaTue BJOJb Ocel KOOpAMHAT.
21. Pemenue panoHaabHbIX YpaBHEHUN U HEPABEHCTB. 2
22. Pemenue HepaBeHCTB METOZOM MHTEPBAJIOB. 2
23. Peurenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB. 2
24. Pemenue nokasarenbHbIX YpaBHEHUIA. 2
25. Pemrenne nokasaTenbHbIX HEPABEHCTB. 2
20. Pemenne norapudmuueckux ypaBHEHHI. 2
27. Pemenne norapudmMudeckux HEpPaBEHCTB. 2
28. Pemienue cuctem ypaBHEHHI U HEPABEHCTB C IPUMEHEHUEM PA3JIMYHBIX METO/I0B. 2
29. Hcnonb3oBanue cBOMCTB U rpadukoB PYHKUIUN AJISl pelICHUs] ypaBHEHUH U 2
HEPaBEHCTB.
30. IIpuMeHeHre MaTeMaTHYECKUX METOOB JJIsl PEIICHUs COAEPIKATENIbHBIX 3a/1a4 U3 2
pa3nuyHbIX 001acTeil HAYKH U MPAKTHKH.
31. PaguanHblii METO M3MEPEHUs YIJIOB BpAIllEHUs U CBSA3b C IPaJlyCHOM Mepoil. 2
32. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JJISI BBIYUCICHUS 2
3HaYEHUH TPUTOHOMETPUUECKHUX (DYHKIUH MO OJTHOM U3 HUX.

33. BrinonHenne Tox/1eCTBEHHBIX MpeoOpa3oBaHuil ¢ MOMOIIBI0 (HOPMYIT TPUBEICHUS. 2
34. Onepanuy HaJ KOMIJIEKCHBIMU YHCJIAMU B TPUTOHOMETPUYECKOH (popme. 2
HccnenoBanue cBOWCTB U OCTpOeHUE TPadUKOB TPUTOHOMETPUUYECKUX (PYHKIIUH.

["apmoHnueckue KoyieOaHus.

35. BrinmonHenue Tox/1eCTBEHHBIX TPE0Opa30BaHUM C MOMOIIBI0 (DOPMYIT CIOKEHUSI. 2

36. HccnenoBanue CBOMCTB U MOCTPOEHUE TPaUKOB OOPATHBIX TPUTOHOMETPUUYECKIX 2
GbyHKIHH.

37. BrinonHeHue Tox/1€CTBEHHBIX TPe0Opa30BaHuil C MOMOIIBI0 (POPMYIT YABOEHHOTO 2
apryMeHTa.

38. BeinonHenue ToeCTBEHHBIX TPe0Opa30BaHUil C MOMOILBIO (POPMYJI TOJIOBUHHOTO | 2
apryMeHTa.

39. ITpeoOpa3oBaHne CyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BETACHHUE. 2

40. IIpeobpa3oBaHye Mpon3BeIeHNs] TPUTOHOMETPUUYECKUX (PYHKIIUN B CYMMY. 2

41. [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH. 2

42. Penienue ypaBHeHM BUJja y=cOs X U y= sin X. 2

43. Pemenue ypaBHeHu# Buja y= tg X u y= ctg X. 2

44, OCHOBHBIE METO/BI PEIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM. 2

45. Peniennie TpUroHOMETpUYECKUX HEPABEHCTB. 2

46. UYucnoBas mocie10BaTebHOCTb, CIIOCOOB!I ee 3aanus. Boruncnenue npeaena 2
MoCJeI0BaTeIbHOCTH. beckoHeUHO yObIBaroIas reoMeTpHuecKas mociea0Ba-
TEJIBHOCTB.

47. I'eomeTprueckuil 1 MeXaHUYECKU CMBICT MPoU3BOJHON.CoCcTaBIeHNE YpaBHEHUS 2
KacaTeJbHOH B OOIIEM BHUIIE.

48. ITpuMeHeHre 0OCHOBHBIX paBuI JU(GepeHIIMPOBAHUS. 2

49. Brruuciienne npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH. 2

50. Boruncnenme npon3BOAHBIX CIOXKHBIX QYHKIIMH. 2

51. HccnenoBanue GyHKIMH HA MOHOTOHHOCTD. 2
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52. Omnpenenenue SkcTpeMyMoB GyHKIHH. HaxoxaeHne HanboIbIIero 1 HaMMEHbIEro | 2
3Ha4eHUN (YHKIIMU Ha OTPE3KE.
53. HccnenoBanmne QyHKIMY ¢ TOMOIIbIO TPOU3BOAHOM. 2
o4, Hcnons30BaHMEIPON3BOIHOM I HAXO0KICHUS HAUITy4YIIEro peuicHus B 2
MPUKJIAIHBIX 3aa4ax.
55. Brruncnenue nepBooOpa3Hoii Ui JaHHOU (QYHKITUU. 2
56. [TpumeneHne nHTETpaia sk BRIYUCICHUS PU3NISCKUX BEITUYHMH U TUTOIIA ICH. 2
57. Haxoxaenue ypaBHeHUH OKPY>KHOCTH, c(hepsl, INIOCKOCTH. Boruncnenue 2
PACCTOSIHUM MEXAY TOUYKaMU.
58. CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YucIio. Boruncienue 2
yria MeXAy ABYMsI BEKToOpaMu. BerunclieHne KOOpAMHAT BEKTOPA.
59. Brluncnenue ckaiasipHOro nNpou3BeAeHHs] BEKTOPOB. 2
60. Hcnonp30Banne KOOPAMHAT H BEKTOPOB MPH PEIICHUH MAaTeMAaTUYECKUX U IPUKIaa- | 2
HBIX 33]1a4.
61. Koopaunats! B mpoctpancte. [leficTBUSI Ha/l BEKTOPAMH. 2
62. OnpeneneHre B3aMMHOIO PACTIONOKEHUSI IPSAMBIX U yIJla MEXIy 2
HuMu.Onpe/ieneHre B3aMMHOTO PACIIONIOKEHHUS MIPSIMBIX U IJIOCKOCTEH.
63. [IpumeHeHne NpU3HAKOB U CBOMCTB MapaUIEIbHBIX U MEPIEHANKYISIPHBIX 2
IIJIOCKOCTEM.
64. [TepieHIUKYIISIp M HAKJIIOHHAS K TUIOCKOCTH. Teopema o0 TpexX MepreHIuKYIsIpax. 2
65. Omnpenenenue paccTOSTHUS OT TOYKHU J0 TUIOCKOCTH, OT MPSMOM 10 MI0CKOCTH, 2
paccTOsTHUE MEXKTY IJIOCKOCTSIMH. BBIUHCIICHNE TBYTPaHHBIX YIJIOB.
66. [TocTpoenue kyOa, mapajenenuneaa i uX CEYCHHil. 2
67. Brruncnenne OCHOBHBIX 3JIEMEHTOB Ky0a 1 napajuieNenunesa. 2
68. [TocTpoeHue npsiMoi U HAKJIOHHOM MPU3MBI U UX CEUCHUI. 2
69. Boluncienne OCHOBHBIX 3JIEMEHTOB ITPU3MBI. 2
70. IlocTpoeHne nupamMuibl ¥ €€ CEUEHUN. 2
71. BrrunciieHne OCHOBHBIX JIEMEHTOB MUPAMU/IbI. 2
72. HccnenoBanne cuMMeTpuH B MHOTOTpaHHUKaX. [locTpoeHue npaBuiIbHBIX 2
MHOTOTPaHHUKOB.
73. [TocTpoeHne yceueHHOM MUPaMUJIbI i BBIYHCICHUE €€ OCHOBHBIX JICMEHTOB. 2
74. IlocTpoeHne NUIMHIpa U €ro CEYEHUH. 2
75. BrrunciieHrne OCHOBHBIX JIEMEHTOB LIMJIMHAPA. 2
76. [TocTpoeHue KoHyca U €ro CeYeHu . 2
77. Brruncienne OCHOBHBIX 3JIEMEHTOB KOHYCA. 2
78. [TocTpoeHne yce4eHHOro KOHYCa, BRIYHCICHHUE €T0 OCHOBHBIX 2JIEMEHTOB. 2
79. [TocTpoenue mapa u cepsl, UX ceueHud. Y paBHEeHUE chephl. 2
80. Berunciienue niomnaam noBepXHOCTH U 00bEMa MPU3MBI. 2
81. Brruucnenue miomnaan moBepxXHOCTH U 00bEMA IMHUPAMHU/IBI. 2
82. Brruucienue miomnaam moBepXHOCTH H 00bEMA IMIHH]IPA. 2
83. Beruuciienue miomna M noBepXHOCTH U 00bEMa KOHYcCa. 2
84. Brruucnenne miomnaan cepsl U 00bEMa 1Iapa. 2
85. Beruucrienue miomaau noBepXHOCTH U 00bEMa yCeUeHHON MUpaMHIbl U 2
YCEUEHHOTO KOHYCA.
86. [Toycuer ynciia pa3MeneHn. 2
87. [Toacuer yucna coueTaHui. 2
88. [Toxcuer uucita mepecTaHOBOK. 2
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89. Pemenue 3a1ay Ha nepe0op BapHaHTOB. 2

90. Pemenue 3aa4 Ha npumenenue Gopmynsl 6nHOMa HploToHA. 2

91. Pemenue 3a1a4 ¢ NOMOIIBIO TEOPEMBI CIOXKEHHUS BEPOSTHOCTEN. 2

92. Penienue 3a1a4 ¢ TOMOIIBIO TEOPEMBI YMHOKEHUS BEPOSITHOCTEH. 2

93. CocraBiieHnE 3aKOHa PACIpeNeIeHUs TUCKPETHON CIIy4aiiHON BEJIMYUHBI U 2
BBIUMCIICHHUE €€ YUCIIOBBIX XapaKTEPUCTHK.

94. Pemenne npakTudeckux 3aaa4 Ha 00pabOTKy YMCIIOBBIX JAHHBIX, BEIYUCICHUE UX 1
XapaKTEPUCTHK.

KpuTtepun onieHMBaHUS MPAKTHYECKHX PadoT
1. OreHka «OTJIMYHOY» BBICTABIISIETCSl 00y4JaroneMycs 3a 0€30IMO0YHO BBITOJIHEHHbBIE
3aJlaHds TIEPBOTO, BTOPOTO YPOBHS B TOJHOM O0BEME C YYETOM pallMOHATBHOCTH
BBIOpPaHHBIX PEIICHUIH;
2. OneHKa «XOpOIIO» BBICTABISICTCS OOydaromeMycsi 3a padoTy, BBIIIOJTHEHHYIO B
IIOJITHOM 00BEME C HeJJ0UCTaMH;
3. OleHKa «yJIOBJICTBOPUTEIIBHO» BBICTABIIACTCS OOYYarOIIEMYCs 3a BBITIOJIHCHHBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM O00BEME;
4.01eHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISICTCS OOYYAIOMIEMYCs 32 BBITOJTHCHHBIC

3aJaHus IICPBOI'O YPOBHA B HC ITOJTHOM oOBeMe.

INPAKTHYECKAS PABOTA Ne 1
Ilpouenmeul: pewsenue 0cHO6HBIX 3a0a4 Ha npoyenmol. Botuucnenue cnoxcnvix

npouernmaoe.
Heﬂb paﬁ()Tl)IZ HAay4YUTLCA PCHIATh OCHOBHBLIC 3aJa4yd Ha IHIPOLCHTBLI, BBIYUCIIATDH
CJIOKHBIC ITPOLCHTEI.

PesyabTaTrhl (MeTampeaMeTHbIE): IEICYCTPEMIICHHOCTh B TOMCKaxX WU MPUHSITHU
pelieHuif, CcooOpa3UTEIbHOCTh M  HUHTYUILHMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEICTaBIICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHUIO MUPA.
Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATUUECKUX
MOHATUAX KaK BAXKHEHIINX MATEMATUYECKUX MOMENAX, MO3BOJSIOIIMX OINUCHIBATH U
M3y4aTh Pa3HbIE NPOLECCH U ABJIEHUS; TOHUMAHUE BO3MOKHOCTA aKCHOMATUYECKOTO
MOCTPOEHUS] MATEMATUUYECKUX TEOPHI

Buabl JnesiTeIbHOCTH: BBINOJHEHUE apuMeTHyecKux JAeWCTBUN HaJa 4YHCIIaMH,
codeTasi yCTHbIE U TMCbMEHHBIE NMPUEMbI, HAXOXKEHUE OIMMUOOK B MPE0oOpa30BaHUIX U
BBIYHCIICHUSX.
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Xoa pa0doTbI:

YpoBeHs A.
Pemute 3agaun.

1. B onuH cTakad 4ast OOBIYHO KJIaAyT 2 YailHbIC JIOKKH caxapa U CUUTAIOT TaKOW yai
cinagkuM. Macca yas B ctakane 200 1, Mmacca caxapa B 0JHOM 4yaifHO# joxke 10 T.
KakoBa KoHIEHTpalus caxapa B yae?

2. Tokaph M €ro Y4eHUK JTOJKHBI ObUTH 32 CMEHY U3TOTOBIATH 130 neraneit. Pabounit
nepeBbloaHuI wiad Ha 10%, a ero yuenuk — Ha 20%, 1 OHM BMeCTe U3roToBMIH 148
netaneil. CKOJNbKO eTajei Kax bl U3 HUX JOJIKEH ObLII U3TOTOBJISATH A0 MOBBIIICHUS
IPOU3BOAUTEIILHOCTH TpyAa?

3. Ha ckonpko mporieHToB uuncio 32 Menbie yucia 407

4. Tlocne NBYKpAaTHOTO MOBBIIMICHUS 1IEHBI Ha 25% cTOMMOCTh OaHKHM COKa COCTaBUIIA
57 p. 50 k. KakoBa Obl1a ee ucxoaHas 1eHa’?

5. Tenesuzop croun 10 000 p. B anpene on momopoxan Ha 30%, a B nekabpe oH
nonemesen Ha 40%. CKOJIBKO CTall CTOUTh TE€JIEBU30p B JeKkadpe?

6. Lleny ToBapa nosbeicunu Ha 30%, a yepe3 HekoTopoe BpeMs cHu3mwin Ha 40%. Ha
CKOJIbKO MPOLIEHTOB N3MEHWIACH IEPBOHAYAIbHASA LIEHA TOBapa?

7. K200 r 40%-noro pacteopa cosu noauian 300 r Boasl. Kakol cTana KOHIEHTpAIus
pactBOpa conu?

8. Hexotopoe komnuectBo 15%-HOro pactBopa colM CMEIAdd C TaKuM XKe
KosmuecTBOM  45%-Horo pacrBopa dToM ke conu. KakoBa KOHIEHTparus
MOJTy4MBIIIETOCS pacTBopa?

9. Nmeetcs nBa copTa cIUMBOK — )KUpHOCTHIO 10% 1 20%. Mx cMmemany B OTHOLICHUH
3:1. KakoBa kMpHOCTb MOJyYUBIINXCS CIUBOK?

10. Knuent 6anka BHec 8000 p. Ha Bkiag ¢ rofoBbiM goxoaoMm 5%. Kakas cymma
OKa)KETCsl y HETO Ha CYETy 4epe3 2 Tojla, €CJIM OH HUKAKUX CYMM CO CYeTa HE CHUMa
Y JOTIOJIHUTEJIbHBIX BJIOKEHUW HE Jlenan?

Yposens b.

1. lena Ha caxap cuusmiach Ha 20%. Ha ckosibko mpoIrieHTOB OOJble caxapa, yem

paHblIIie, MOKHO KynuTh Terepb Ha 100 py6.?
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2. Hekoropoe kommuectBo 30%-HOro pacTBOpa COJIM CMEHIAd C BABOE OOJIBIIUM
KosqnuectBoM 15%-HOoro pactBopa »3Toll xe conu. KakoBa KOHIEHTpalus
MOJIyYMBIIETOCSI pacTBOpa?

3. OdopmMute OTYET U CAeNaNTE BBIBOJ IO MPAaKTHUECKOM padoTe.

IMMPAKTUYECKAS PABOTA Ne 2
Buvinonnenue npubauscennvix evtuucienuil. Botuucnenue adconromuoii u

OMHOCUMENTbHOU nozpeumocmeﬁ 8blHUUC/ICHUA, CDABHEHUE HYUCII08bLX eblpa:)fceuuﬁ.
He.]'ll) paﬁoTbIZ HaY4YUTLHCA BBIYUCIIATDH a6COJ'HOTHYIO N OTHOCHUTCIIbHYIO ITOI'PCIMHOCTD
BBIYMCJICHHSI.

Pe3yabTaThl (MeTanpeaMeTHbIE): BJIaJICHUE HABBIKAMH MO3HABATEIHHON pediekcuu
KaK OCO3HaHWs COBEpPLIAEMBIX JEHCTBUM W  MBICIMTEIBHBIX IPOLECCOB, UX
pe3yJbTaTOB M OCHOBAHWM, TPAHULl CBOETO 3HAHMWS W HE3HAHUS, HOBBIX
II03HABATEBHBIX 3a7a4 U CPEACTB ISl UX JOCTUKEHHUS.

Pe3yabTaThl (IpeaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATUYECKUX
NOHATHSX KaK BaXKHEHIIMX MATEMATHYECKUX MOJENSX, MO3BOJISIOIINX ONUCHIBATH U
U3y4aTh pa3HbIC MPOLECCHl U SBICHUs; IOHUMAHUE BO3MOKHOCTH aKCUOMAaTHUYECKOIO
ITOCTPOECHUSI MATEMATUYECKUX TEOPUI

Buabl pgesitenbHocTH: HaxoxneHue NpUONMIKEHHBIX 3HAYEHWA BEIUYMH U
MOTPEIIHOCTEeH BBIYMCIICHUN (a0COTIOTHOW M OTHOCUTEIBHOM); CPAaBHEHUE UYMCIIOBBIX
BBIPAKEHU, HAXOKJEHUE OIIMOOK B MTPeoOpa30BaHUAX U BBIUUCICHUSX.

Xoa padoThi:

B cnengyronmx 3agaHusX NPUHATO: «TOYHOE» 3HaUYeHHUE yucina n= 3,14159; yckopenune
CBOOOMHOrO TajeHus BOMM3M MoBepXHOCTH 3emanm §=9,81 wm/c? mocTosHHAS

Aporanpo Ng= 6,02-10%momns™.

YpoBens A

1. Oxpyraure 10 AECATUTHICIYHBIX

1) 2,3289654; 2)3,6540345

2. Beiunciute OTHOCUTENBbHYIO MOTPEITHOCTh

1)n~3,141;2) g~ 10 m/c?

3. 3anuinTe YWCIO B CTAaHJAPTHOM BHJIE. YKAXKUTE €ro MOPSJ0K U OKPYIJIUTE
MAHTHUCCY JI0 THICSYHBIX.

1) 735 274, 2) 32 455 103
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o X
4. Beruucnute ¢ ToyHOCThIO 710 0,01 3HAueHus BbIpakeHU# x+y, x-Y, XY, 5

1) x=2,1; y=3,5; 2) x=6,18; y=2,24.
5. HaiiguTe OTHOCHTENBHYIO IOIPEIIHOCTh (B IPOLEHTAaX) CIEAYIOIINX H3MEPEHHIA;

MPOLEHTHI BBIYUCIIUTE C TOUHOCTHIO 10 0, 1.
1) A=240+1.

2) Papuyc 3eminu (B km): R=6380+1.
Yposens b

1. OprrJII/ITe 10 JCCATUTBICAYHBIX

1) 2,32802654; 2) 123,7659012.

BBI‘-II/ICJII/ITe OTHOCI/ITCHBHYIO HOFpeHlHOCTB

1)1~ 3,1416; 2) g ~ 9,8 m/c?

3. 3aHI/IIHI/ITe YUCI0 B CTAaHOAPTHOM BHIC. Ykaxure ero IMOPAAOK H OKPYIJTIHUTC
MaHTI/Iccy 10 TBICAYHBIX.

1) 6,0054; 2) 0,000000011

o X
4. Beruncnute ¢ ToyHOCThIO 710 0,01 3HAaueHus BbIpakeHU x+y, x-Y, XY, 5

1) x=26,4; y=17,3; 2) x=6,347; y=2,24.

5. HaiimuTe OTHOCHTENBHYIO MOTPEIIHOCTh (B MPOILEHTAaX) CIEAYIOMIUX H3MEpPEHHIA;
HPOIEHTHI BEIYUCIUTE C TOYHOCTHIO 110 0,1.

1) CxopocTs cBeta (B kM/c): |c - 2,998-10°| < 100

2) Nuametp Jlynsl (B km): d = 347641

Yposens B

1. OKpyrauTe 10 ACCATUTHICIYHBIX

1) 2,3285554; 2) 0,0006754

2. BBIUHUCINTE OTHOCUTENILHYIO MOTPEIIHOCTh

1)n =~ 3,1416; 2) Na~ 6 - 10®momp™

3. 3anuIuMTe YUCIO B CTaHAAPTHOM BHUJE. YKAXKHUTE €ro MOPSAOK U OKPYTJIUTe
MaHTHCCY JI0 THICSTYHBIX.

1) 139,2 - 103, 2) 7543 - 10°

4. Beruucnute ¢ TouHocThio 70 0,01 3HaUeHUs BhIpakeHU X+y, X-Y, XY, %

1)x=2,13 - 102, y=3,51 - 102, 2) x=0,18 - 1073; y=2,24 - 10>

5. Haiimute OTHOCHUTENBHYIO MOTPEUIHOCTH (B MPOLEHTAX) CIACAYIOIIMX HU3MEPEHHI;
MPOLEHTHI BEIYUCIUTE ¢ TOYHOCTHIO 110 0, 1.

1) Macca 3emnn (B kr) M= 5,976 - 10%* (Bce undpsl BepHEIE);

2) Tuametp Conrna (B km): d = 1,392 - 10%(Bce mudpsl BEpHBIE).

2. OTBETHhTE HA KOHTPOJIbHBIE BOIPOCHI:
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1) Kak MOXHO onrcaTth TOYHOCTh BHIYUCIICHUNA?
[Touemy mpu BbIYUCIEHUSAX C MPUOIMHKEHHBIMUA 3HAUCHUSIMU HaKaIlJIMBaeTCs OMnoKa?
3. OpopmuTe OTUET U CcAeNaiTe BEIBOJ 10 IPAKTUYECKOM padoTe.

INPAKTUYECKAS PABOTA Ne 3
Buvinonnenue oeiicmeuit Ha0 KOMNIEKCHbIMU YUCTAMU, 3A0AHHBIMU 6

anzedopauueckoii hopme.
Heapr padoThI: HAyYUTHCS BBINOIHATH JACHCTBUS HaJd KOMIUIEKCHBIMU YHCJIaMH,
3a/laHHBIMU B ajreOpandeckoil popme.

Pe3yabTarhl (MeTanpeaMeTHbIE): BJIaJICHUE HABBIKAMH MMO3HABATEIbHOU pedieKcrun
KaK OCO3HAaHUs COBEPIIAEMBIX JIEUCTBUM UM  MBICIUTEIBHBIX IIPOLECCOB, HX
pe3yJIbTaTOB M OCHOBAHUM, TPaHUIl CBOEr0 3HAHUA W HE3HaHWS, HOBBIX
II03HABATEJBHBIX 3314 U CPEACTB ISl UX TOCTUKECHHUS.

Pe3yabTaTtsl (mpeaMeTHbie): chOPMUPOBAHHOCTD MPEICTABICHUN O MATEMAaTUUECKUX
MOHATUAX KaK BAKHEUIINX MATEMATUYECKUX MOJENAX, MO3BOJISIONIMX ONUCHIBATh U
M3y4aTh Pa3HbIE MPOLECCH U ABJICHUS; TOHUMAHUE BO3MOXKHOCTH AKCHOMAaTHYE€CKOTO
IIOCTPOEHUS] MATEMAaTUUYECKUX TEOPUI

Buabl nesitesibHOCTM: BrimoniHeHHe apudMeTUYECKUX JEHCTBUM HAJ[ YHCIIaMH,
coueras YCTHbIE U MUCbMEHHBIE IPUEMbI, HAXO0XKIEHHUE OITMOOK B MPeoOpa3oBaHUSX U
BBIUHCJICHUSIX

Xoa padoThI:
YpoBens A

1. Bpruucnure 3Ha4€HUS BBIPAKECHUM:

1)3+ l7i+27_i; 4) (i +1)?

2) 3+ 17)(59)5) |2 - 14i

—2+4i
2i

3) (3+11i)/i 6) (1 +i)*+
2. HaliguTe Bce (B TOM YKCII€ KOMIUIEKCHBIE) KOPHU YPABHEHUS:
1) 22+ 1=0; 2)z2-32°+z-3=0; 3)z3+1=0.

Yposens b

1. Bpruucnure 3Ha4€HUS BBIPAKEHUM:

1ty 2 4y (Z 42y

10’
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2) &H &Y 5) 4 2
3) (—) (ﬂ) )1“2 rre z = -2+3i.

1-

2. Haiinure Bce (B TOM 4HCIIe KOMIIEKCHBIE) KOPHH YPaBHEHUS:

1) 3-1=0; 2)z3-7z2+3z-3=0; 3)z*1=0.

Yposens B
1. Bpruucnnre 3Ha4EHUS BBIPAKEHUM:
Azt L. F 15 -
1 5+4i 1-i’ 4) (@-I- 1) !
2) ) () 5) (V31 + 1)%
2z%+i
3) (SH) (—) 6) T rae z=-2+i.

2. Hatimure Bce (B TOM 4ucIie KOMHHGKCHLIG) KOPHU YpaBHCHUS:
1) 22+ 522+6z +2=0; 2)z*-4z°+3=0; 3)z°-z*-z +1=0.

OTBETHhTE HA KOHTPOJIBHBIE BOIPOCHL:

1) YUto Takoe KOMIUIEKCHOE YMCJIO M KaK BBITTOIHSIOTCS apu(METHUUECKUE JEHCTBUS C
KOMILJIEKCHBIMW YUCJIAMHU?

3. OopmuTe OTUET U CceNaliTe BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKAS PABOTA Ne 4
Pewenue keadpamnoix ypasuenuit ¢ OmpuyameabHblmM OUCKPUMUHAHNOM

Ieap paldoThl: HAy4yUTHCA pEIIATh KBAJApPaTHBIE YPAaBHEHUS C OTPHULATEIBHBIM
JTUCKPUMHUHAHTOM.

Pe3yabTaThl (MeTanpeaMeTHbI€): BlIaJicHUEC HaBbIKAMH MO3HABATEIHHON pedieKcun
KaK OCO3HAHUS COBEPIIAECMBIX JICUCTBUM M  MBICIUTEIBHBIX IMPOILECCOB, MX
pe3yJabTaTOB M OCHOBAHWUM, TPAHUI] CBOET0 3HAHUS W HE3HAHWSA, HOBBIX
MO3HABATEIbHBIX 33/1a4 U CPEACTB ISl UX TOCTUKEHHUS.

Pe3yabTarthl (mpeaMeTHbie): chOPMUPOBAHHOCTD MPECTABICHUN O MAaTEMAaTUUECKUX
MOHATHAX KaK BAKHEHIIMX MATEMAaTHYECKUX MOMENSAX, MO3BOJISIONIMX OMUCHIBATh U
M3y4aTh Pa3HbIE MPOLECCH U ABJIEHUS; TIOHUMAHUE BO3MOXKHOCTH AKCHOMAaTHYECKOTrO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUH
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Buabl gesiteibHocTH: BpinonHeHue apudmeTrhueckux ACHCTBUM HajJ 4YHCIIaMH,
codeTasi YCTHbIE M TTMCbMEHHBIE NMPUEMbI, HAXOXKEHUE OMMOOK B MPeoOpPa30BaAHUAX U
BBIYHUCIICHUSIX

Xoa padoTtbl: Halimure Bce (B TOM YKCIIe KOMIUICKCHBIC) KOPHU YPaBHEHUSI.
Yposens A.
1) 22+ 1=0; 2) 22 — 322 + z- 3 =0; 3) 2 + 1 =0; 4) z?> +7z+100=0; 5) z?-11z+90=0.
Yposens b.

1) 22-1=0;2) 22— z2+3z2-3=0; 3) z* - 1 = 0; 4) z3-8=0; 5) z3+8=0.
Yposens B.
1) 22 +522+ 62+ 2=0;2) 2*+42° +3=0; 3) 2° - z* — 2 + 1 =0; 4) z2*+8z+7=0;
5) z4+1272+32=0.

OTBeThTE Ha KOHTPOJIBHBIC BOITPOCHI:
1) Kak IIPOU3BOIATCA BBIYHUCJICHUA C KOMIITICKCHBIMHA yucaamMu?

3. OopmuTe OTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.

INPAKTHUYECKAS PABOTA Ne5
IlIpeoopa3zosanusa anzeopauvecKux evlparxceHuil.

Heab paboThl: HAYYUTHCS BBIIOJIHATH IPEOOpPa30BaHMs Hall anreOpandecKuMu
BBIPAKEHUSIMH.
Pe3yabTarsl:

MemanpeomemHuule:

Hcnonb30BaTh BCe BO3MOKHBIE PECYPCHI JIJIs IOCTHXKEHHUS TTOCTABJICHHBIX 1EJIeH U
peanu3aiuy IIaHOB JeATeIbHOCTH; BEIOMPATh YCIICITHBIE CTPATETUH B PA3TMYHBIX
CUTYaIUSX;

- BJIaJICHUE HaBbIKAMU MMO3HABATEJILHOU, Y4EOHO-UCCIEA0BATEILCKON U MPOEKTHON
NEATEeIbHOCTH, HABBIKAMHM pa3pelieHus MpodJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

npeomemuuvle:

- BJAQJACHHE  CTAHJAPTHBIMM  NPUEMAMU  PEUICHUA  PAUUOHAIBHBIX U
MppalHOHAIBHBIX, MTOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHECHUN U
HEPABEHCTB, UX CHUCTEM; MCIIOJb30BAHME T'OTOBBIX KOMIBIOTEPHBIX MPOTrpaMM, B TOM
yyciie JUIl TOMCKAa MYTH PEIIEHWs W WUIIOCTPAUUM PELICHUS YPaBHEHUW U
HEPABEHCTB;

- c(OpMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHITHSIX MATEMaTHUYECKOTO
aHajiM3a U UX CBOMCTBAX, BIAJEHHE YMEHHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIINM,
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UCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHWM I ONMCAaHWS M aHalni3a pPeajibHbIX
3aBUCHUMOCTEH;
Buabl aesteabHocTH: [IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,

coJiepKalluX CTENEHHU, IPUMEHssl CBOIMCTBA. BrinonHenne apudMeTnueckux qeHCTBUN
HaJl YUCIIAMHU, COYETast YCTHbIE U MUCbMEHHBIE TpUEMBL. OmpeeneHue
PABHOCWJIBHOCTH BBIPAKEHUM C pajguKaiaMy. Pemenue nppanuoHanbHbIX YPaBHEHUM.
O3HaKOMIIEHHE C MTOHSATUEM CTEIIEHU C JICMCTBUTENBHBIM MTOKa3aTeseM. Haxoxienne
3HAYEHUH CTETNEHH, UCTIONb3Ys MPU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE CPEJICTBA.
3anucbiBaHUE KOPHA N-I CTENEHU B BUJIE CTETNIEHU C IPOOHBIM MOKa3aTeleM 1
Ha000poT. DopMyIUpPOBAHKE CBOMCTB CTENCHEH. BhruucieHue crernenei ¢
paLMOHAJIBHBIM [10KA3aTEJIEM, BBIIIOJIHEHUE IIPUKUIKU 3HAYEHHUSI CTEIIEHU, CPAaBHEHUE
CTEIICHEM.
Xoa padoThi:
I. ®opmyJibl COKPALLIEHHOT0 YMHOKEHUS

CamocTtosTenpHas padbora.

fI+a_ 4a j1-a_ 1
1.Pesynbrat ynpomenns Boipaxcennst (19 1-a’ ] a @+l papey
2 _ 2
A)1B) @1 C)—1D) &l E)2
x* —5x 25 | x+5
2. Bepaxenne \ X 10425 X7 =25 J125-%" 1ocne YIPOIICHUS IPUMET BUJI

1

5" I

" D)4E) +5

A)1B) »5¢C) "

xJx-8y\[y -6/xy(Vx-2fy)

3.Pe3ynbTar ynpoueHus BhIPaKeHHs VX=2Jy YMeEET BU]I
A) x—dy B) dy—x C) 20y —Jx D) 2 v % E) (2,/y —x)
8-aa fa+2Ja+4"
4.Vupocrute Beipaxkenne ¢ L AVatd
2
— = _
A) 2 B) CRUE C) i D) E E) 4 q
a’+b7 [ u+b\‘|’l b
5.Pe3ynbrar ynpoieHus BolpakeHust ¢ '+b7 | ab | paBeH
|
A) @' ~b" B) bt ~b7) C) @° D) ab E) a+b
ai-a' _ a‘-a’

_l+(1 3 3

6.Pe3ynbrar ynpoiieHus BelpaxeHuss @°~4d’  a*~a’ pyMmeer BUJ
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A) I —a B) f.l-lf f:': C) a?—1 D) f.l-lf rr:; E) (1 ay’

@ 1 be ab?
. . = '5ab
7.VIpOCTHB BhIpAXKCHUE 2a +5ab'-ab+b: , BBIUUCIIUTE €r0 3HAYCHUE MPH YCIOBHH,
b-3
qTo ¢
A)2,5B)2C)1,5D)1E)0,5
om* + bmn | n* m_ 5
8.CokpaTuB 1pobp 2M° 4mn n®  ppiyypciInTe €ro 3HaYeHue npu | 7

A)-2B)-3C)-4D)-5E)-6
DXz —2xv+ vE

- r
R =3 2 1

9.BeraucnuTe 3HaUueHUE IpoOH [pY YCJIOBUM, 4TO ¥ | X

10 10 1

A) #B) 1 C)11D)12E)

10.BbruncianTh 3HAYEHHE BHIPAXKEHUS

0,6%2+0,1°-1,2-0,1
1,5—-1,52

3aganue. OTBETHTE HA BOIIPOCHI:

1.YTo Ha3bIBaeTCs aireOpanyecKuM BhIpaKEHUEM?

2.Kakue anredbpanueckre npeoopa3zoBaHus 3HaeTe?

3.Kakue emni€ Tox1ecTBEHHbIE TPe0oOpa30BaHUs UCTIOJIB3YIOTCS I 3TOr0?
4.CnaiiTe OTYET MPENOAABATEIIIO.

IHNPAKTHYECKASA PABOTA Ne6

Boiuucnenue u cpagnenue kopueil.
Iesb padoThHI: HAYYUTHCS BBIYUCIATH U CPABHUBATH KOPHHU.

Pe3yabTarsl:
memanpeomemuule:

BJIaJICHUEC HAaBBIKAMH TI03HABATCIBHOM, YUECOHO-UCCIACAOBATEILCKOM M IMPOSKTHOM
NEATeIbHOCTH, HaBBIKAMH pa3pelieHus MpoOJieM; CIHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEUICHUS] MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS ;

npeomemuuvle:

c(hOPMHUPOBAHHOCTH TMPEACTABICHUI O MaTEMaTUYECKUX TMOHATHUAX KaK BaKHEHIIMX
MaTeMaTUYECKUX MOJEISIX, MO3BOJISIOIIUX OMUCHIBATh U U3Y4YaTh pPa3HbIE MPOLIECCHl U
SIBJICHUS; TOHUMAaHHUE BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOEHUSI MAaTEMATUUECKUX
TEOpUH;
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Buasbl gesiteibHocTH: O3HAKOMIIEHUE C MTOHSTUEM KOPHS N-d CTENEHH, CBOMCTBAMMU
paaMKaIoB U MpaBUIaMHU CpaBHEHUs KopHed. DOopMyIHpOBaHUE ONMPEETICHUS KOPHS
U CBOMCTB KOpHEW. BpluncieHue M cpaBHEHUE KOpHEH, BBINOJHEHUE NPUKUAKU
3HAYEHUS KOPHSI.

Xoxa pa6otbi:| ypoBeHb.

Paz6epuTte perienue cieayonmx NnpuMepoB:
)
R
2) WE =327 .2=232 =27
3 _ 34 #E e
3y ¥ @ AE 3
1 =(?ﬁ)z+§ﬁ+1=w+w+1
- .
o )

nT.Io.

5) Y27 =32 23 -4

6) 3001 a0 =3f0001.10. 2 2 b6° b=3[0,1a6° 10ab = 012637035

HpI/IMepI)I Ha CPAaBHCHHUC YHCCJI, 3alIMCAHHBIX C IIOMOIIBIO PAAUKATIOB:

1) ?\fﬁig\fg_l TakK KakK J{-1 {:XE = ﬁﬂ:ﬁ
2) HERSIE rak kag T <M @»1 = afa =z
3) Y03 <303, [grgax "M O<as<l = ta-4a

BrInonHUTE CaMOCTOSTENBHYIO padoTYy:

1.HaiinnTe 3HaueHUE BBIPAKEHHUS:

ayV 004, o) V22,

144

169

0) ;%) 0,3%8) ¥ 196

;3) (-0,3)%
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JE
— 4
r V¥ H)(E)Z;

) 225  K) (_?4)2

2. COCI[I/IHI/ITI) JIMHUAMHU YPAaBHCHUA C COOTBCTCTBYIOIIIMMU UM KOPHAMMU.

1)x2=0,81 a) x =0
2)x2=466)x = 16

3) Vx =9B)x1=09ux,=-0,9
4) x2— 5 =0T) HeT KOpHEe#H
5)x2+16=0m)x1=4uxy=-4

6) Vx =Oe)x1:-m Xy = Va6

1

7) 2 x2=8x)x1 = \'IEI/IXQZ- V5

8) VX© +9=353)x=8l

3.PemmTe caMOCTOSITENIBLHO:

1 BapuaHT

2 BApDHAHT

1. Bvinecume muoarcumesb u3-noo
3HAKA KOPHSL:

a) V72, 5 0,01V800

1.Bvinecume muoorcumens u3z-noo
3HAKA KOPHAL:

a) Vo8, 6) 0,021V 1200

2.Bnecume muoorcumenv noo 3Hak
KOPHSL:

2)3V52, 6) .10V 02

2.Bnecume muoorcumenvb noo 3HakK
KOPHSL:

2)5Y2;6)-20V01

3. Cpasnume 3nauenus
BbIPAINCEHUU:

1
—+/54
a) 3 I/I3;6)4mﬂ5m

3. Cpasnume 3nauenus
BbIPANCEHUL.

1
—/48
a) 4 u2; 6)5m u 31"%

4)Haiinute 3HaueHHE BbIPAXKEHUS:
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1) ¥-125 +; V64; 2) ¥32 -0,5Y-216;

3) —-}3 V81 + V625; 4) ¥-1000 -% \V256;
5) 5,f21—3 +3[=0,001 - 4/0,0016.
2 ypoBeHb.

1) Beruucaure:

D YFEE; ) YT

2)Haiinure 3HaueHNE BBIPAKEHUS:

oD Vi29; 2) YVioea; 3) Y35 % 4) Vizs . Y.
YupocTuTh BhIpa)kenue:

1) (V)% 2) (Yv* )% 8) (Va - ¥b)°;

9 o ooy, 5 ( ’VE]‘; 6) (’1/1/_2_7—5]‘
4)

CpaBHMTL 3HAYEHHSH BhIPAXKEHMI:

1) VB+%30 n¥63;  2) VY7+15 un V10 + V28.

5)BeInoHUTE TEHCTBUS:

1) J9+Jﬁ-J9—Ji_'i; 2) (J3+~/!_i—\/3—\/3)2:
3) (J5+Jﬁ+J5-J§T)2.

OTBeThTE HA BOMPOCHI:

1. Kak BbIHECTH YMCIOBOM MHOKHUTENB U3-TI0J] 3HaKa KOopHs?2. Kak BHecTn
MOJIOKUTENbHBIN (OTPULIATEIBHBIN ) MHOKHUTEIND MO 3HaK KopHsA?3.Kak cpaBHUBATH
3HAYEHUS BBIPAXKEHUM, cofepkammx kopan?4.Kak cpaBHUBATh 1Ba KBaAPATHBIX
KOpH:?4. B kakux cutyarusx UCHOJIb3YIOTCS MpeoOpa3oBaHus C KOPHIMU?
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ITPAKTHYECKAS PABOTA Ne7

Ilpeoopa3zoeanue eviparxcenuii, co0ePIHcAuiUX paouKabl.
e paboThl: HAYYUTHCS IPEOOPA30BBIBATH BHIPAKEHUS, COAEPKAIINE PATUKATIBI.

PesyabTarsl:
Memanpeomemuule:

BIIQJICHUE HAaBBIKAMHU I[TO3HABATEIILHOW, Y4EOHO-MCCIEAOBATEILCKOM W TPOCKTHOU
JeSATETPHOCTH, HABBIKAMH pa3perieHus NpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aj]ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

npeomemuuvle:

c(hOPMHUPOBAHHOCTD MPEJACTABICHUN O MAaTEMAaTUYECKHX TMOHATUSX KaK Ba)KHEHIIMX
MAaTEMATUYECKUX MOJIEIISIX, ITO3BOJISIOIIMX OMKUCHIBATh U M3y4aTh Pa3HbIC IIPOLECCHI U
SIBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCHOMATUUYECKOTO TTIOCTPOCHUSI MATEMAaTUUECKUX
TEOpUH;

Buowt oesmenvnocmu:

BriunciieHne W CpaBHEHUE KOpPHEH, BBINOJIHEHUE TNPUKUJIKU 3HAYEHUS KOPHS.
[IpeoOpazoBanne 4YKMCIOBBIX M OYKBEHHBIX BBIPAKEHHM, COJEpXKAIIUX PaTUKAIIBL.
BrinonHenne pacueroB Mo (QopMyiiaMm, COJEpXKAIllUM PaJUuKalbl, OCYIIECTBISS
HEOOXOJMMBbIE TIOJICTAHOBKM U TpeoOpazoBanusi. OmpeneneHrue paBHOCHIBHOCTU
BBIPKEHUI C pajiuKaIaMu.

Xoxa pa6ortni: | ypoBeHb.

1) 455.7%; 2) Y114.3¢; 3) 3(0,2)°-85; 4) 7,/(;)7-217.

1)Boruncnure
2.
YupocTuTh BhIpaykeHue:

1) (Vx)%; 2) (Yv?)%; 3) (Va - ¥b)%;
[}
4) (Ya? . Vb¥)2; 5) ( VaTb) ; 6) (’J‘J27a3 ]‘.

3.
BriscanuTs, kKakoe M3 uyucesn Goasme:
== = Ja vz
l) 3\/71 HIn 3“!9; 2) (_l_) I (l) -
. i 3 3
3) 42 uam 472, 4) 2V3 gmm 217,

o (5) mm(3) o (3) e (3
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4.

CpaBHUTL umCHa:

1 1 A o |
1) 0,88% u (2)“; 2) (i) ‘w041 4;
11 12
‘ Y2 -v8 -J5
3) 4,092 u (41) ; 4) (1—1-) - (K) .
25 1 13

5)HaiiguTe 3HaY€HNE BBIPAKECHHUS:
3 3 4
) B8, f'Tf’fﬁ; 3) (Y9 +¥6 +32) V3 -V2).
V3 e
2 ypoBenb. 1)Brruncnure:

1) (V7%)2; 2) V9)3; 3) ('Y32)2; 4) (V16)-.

2) HaiimuTe 3HaYCHNUE BBIPAKCHUS:

1) 22 -3V5 -8"3; 2) g1+23z , gﬁ;

3) (51+v’z')1-v"2; 4) (51-\/5)1«'5' - (V5)°.

1) 21-2vV2 ,4&; 2) 32 -3Y3 27v’§;

3) 91+v3, g1-v3 | 3-2-J3; 4) 43+v2 | 21-v2 | 9-4-V2

IMPAKTHYECKASA PABOTA Ne8

Ilpeoopaszosanue evipasrcenuil, cooeprcamiux cmeneHu ¢ PAyUOHAIbHBIMU
nokazamenamu.

e padoThl: HAYYUTHCS TPEOOPA30BBIBATH BHIPAKEHUS, COJIEPIKAIINX CTETICHU C
palMOHAJIbHBIMU ITOKA3ATEISIMU.

Pe3yabTarsi:
Memanpeomemuule:

BJIQJICHUE HaBbIKAMU IO3HABATEJIbHOM, Y4€OHO-MCCIEAOBATENbCKOM W MPOEKTHOU
NEeSATEeIbHOCTH, HABBIKAMM pa3peuieHusi Npo0sieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TOUCKY METOJOB PEIICHUsS] MPAKTUYECKUX 3a/]ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

npeomemmuuwie:
c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUYECKUX TMOHATHUAX KaK BaKHEHIIMX
MaTeMaTUYECKUX MOJEIISIX, TTO3BOJISIONIUX OMUCHIBATh U U3y4aTh pPa3HbIE MPOIECCHl U
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SABJIEHUS; TOHUMAHUE BO3MOKHOCTH aKCUOMAaTHYECKOTO MMOCTPOEHUSI MAaTEMAaTUUECKUX
TEOpUH;

Buovt oeamenvnocmu: HaxoxneHue 3HAQUYEHUW CTENEHW, MCIOJNB3Ys IIpH
HEOOXOIUMOCTH HMHCTPYMEHTAJIbHBIC CPEJCTBA. 3alMChIBAHUE KOPHS N-M CTENEHU B
BHJIC CTCIICHH C JPOOHBIM ITOKa3arelleM W HaoOopoT. dopMynmpoBaHUE CBOKMCTB
CTeNeHEH. BpIuMciIeHHMe CTeneHeW C palMOHAJIbHBIM IIOKA3aTEJIEM, BBIINOJIHCHUE
MIPUKUJIKA 3HAYCHUS CTETICHW, CpaBHEHHUE cTeneHen. [IpeoOpa3oBaHue YMCIOBBIX U
OYKBEHHBIX BBIPAKEHUM, COAEPIKAIIMX CTETICHU, IPUMEHSISI CBOMCTBA.

Xoa pa6otbi: | ypoBeHb.

1) BeramcnuTe yCTHO U 3aITUIINTE OTBETHI:

1 3

1 3 , 1 2 (8)3
1) 7¢.74 2) 9;:9; 3) (163) 4) 243 )(27)

-1 -2

1) 48°, 107, (%) . (0,3)°, (-1,2)2 (2%) ;

2) Y27, V81, V32, 8%, %162, ¥272.
1 2 1 2 3

3) 8%, 27%, 10000¢, 32°, 32 5, (g—:)

2
3
2)Bbruucnure:

3)Haiinure 3HaUYE€HNE BBIPAKCHHUS:

-0,75 = 2
(L) ()% 2) (0,04)~5 — (0,125) 3;
16 8
o 2 6 4 -_]‘5 ( g]"
3) 87 : 87 —-3% .3%; 4) \6 %) +10,2)*) .
HDOIICTRBKT!) B BHAE CTEeleHn C pannonanbnum noKasareJjiem:
1 11 1
1) a® - Ja; 2) b% . b3 . Vb; 3) Vb : b%;
4
g 4 a: Va; 5) xM7.x28:Vx%; 6) y &y 2. Yy
5.
CpaBHHTHL wHCHa:
1 1 1 1
1) 0,88% #u (—6--)“; 2) (i) ‘w041 4,
11 12
6.

36



Moabaysick ToxaecTsom a’ — b® = (a + b) (@ — b), pasnoxuTs Ha
MHOYKHTEJIH:
1 1 2 1 1

1) a? —b?; 2) y* -1 3) a® -b3;

11 1 1
4) x - y; 5) 4a® -b?; 6) 0,01m® —nt,
2 ypoBeHb.

Buigectn obmmit MHOMKHMTeNb 38 CKOOKH:
1 1 1 3 1 1 1

1) x2+x; 2) (ab)? +(ac)®; 3) yz-y’: 4) l2:ryi -3x§y-

Brrunceanrs:
-0,75 1 2 1
1) (l) +810000°-25-(7ﬁ)~"; 2) 273-(-2)-2+(3§) 3,
16 32 8
i1 2 11 41
3) (0,001) * -2-2.64% -8 3; 4) (=0,5)~ —625%2 — (zi) 3
YnpocTuTh:
3 1 1
ab? - b? b b2
b Ta ) a—b+ 1 1
a?p? -1 a? + b?

OTBeThTE HA BONPOCHI:

1) Kakoe 4ucio ABAsCTCS palliOHATBHBIM?

2) Kakue cBOWCTBa BEpHBI JIJIs1 CTEIICHH C JIFOOBIM PAllMOHATIBHBIM ITOKa3aTeIeM
MOJIOKUTENIbHBIM OCHOBaHUEM?

HNPAKTHYECKASA PABOTA Ne9

Ilpeobpa3zosanue svipasricenuil, co0epiHcAuiuUx CmeneHu ¢ 0elicCmeunmenbHbIMuU
noKazamenamu.

Hean padoThl: HAYYUTHCS MTPEOOPA30BHIBATH BHIPAKEHHUS, COJEPKAIIUX CTETICHH C
NEUCTBUTEIBHBIMU MTOKA3ATEISIMH.

Pe3yabTarthl:
Memanpeomemuule:

BJIaACHUC HAaBBIKaMU HOSH&B&TCHBHOﬁ, y‘l€6HO-I/ICCJ'Ie,Z[OBaTCHBCKOI\/'I u HpOGKTHOﬁ
ACATCIbHOCTH, HABBIKAMHM Pa3pCIICHUA npo6neM; CITOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIbHOMY IIOMCKY MCTOAOB PCHICHHUA ITPAKTHUYCCKUX 3aaayd, INPHUMCHCHHIO
Pa3INYHbIX MCTOAOB IIO3HAHMUA,
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npeomemmuuwle:

c(hOpPMHUPOBAHHOCTH TMPEJCTABICHUN O MAaTEMaTUYECKHX TMOHATUSX KaK Ba)KHEHIIMX
MaTeMaTHYECKNX MOJEIISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U
SBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO IMMOCTPOEHUSI MAaTEMAaTUUECKUX
TEOpHI;

Buowvt oesamenvnocmu: O3HaKOMIICHHE C TOHITHEM CTEIICHU C JCHCTBHUTEIIHLHBIM
nokazareneM. HaxoxkaeHue 3HAUYEHUN CTENEHM, HUCIOJNb3ySd IMPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3aMUChIBAHUE KOPHS M-l CTENEHH B BUJIE CTEIEHU C
JTpOOHBIM TMOKa3zaTeieM U HaoO0opoT. DopMyJIUpOBaHHE CBOMCTB CTEICHEH.
Brruncnenne cremneHed C palMOHANbHBIM TIOKa3aTeIeM, BBIMOJHEHUE MPUKUJIKH
3HA4YCHUsS CTEINEeHM, CpaBHEHHE cTerneHed. [IpeoOpasoBaHne YHMCIOBBIX M OYKBEHHBIX
BBIpQKEHUMN, COACPIKAIIMNX CTCTICHH, IPUMEHSISI CBOMCTBA.

Xoxa paborhi: | ypoBenb.

HaiiTH 3HAYeHHEe BHIPAXKEHHA:
1)%-% npu a = 0,09; 2)\/5:% apu b= 27,

32
3) ‘/—%_"— npu b= 1,3; 4) ¥a-Ya- 'Va® npu a=2,7.
b

Pa3noxuTh HA MHOMKHTENH, HCHOJAB3YA TOMXAeCTBO a® + b% =

=(a +b) (a* - ab + b*) unn a® - b® = (a - b) (a® + ab + b?):
3 3 11

3 1 1
1) a - x; 2) x? -y?; 3) a? -b?; 4) 27a +c?2.

Buruncantse:
1) 2V8.2-5; 2) 32V%; 9V2; ) (5Y3)F; 4) ((0,5)'2).

Cokpatuts apobn:
11 1

\/—-\/; m2+n2- c—2cé+1
)53 2 P8 ——.
- = m+2Vymn +n s/--l
at - pt
CpaBHHTL 4YMCJIO C egMHUIEIH:
5
1) e 2) (0,013)7}; 3) (%) : 4) 2743
_ J3 V-2 J8 -3
ors o) a@™ e ()
) 2 ) T ; 8) 3

2 ypoBeHb.
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BuiuucauTe:
5 1 5 _1 1 3 1 3
1) |2%.3 3 -33.2 3)%; 2) | 5¢:24 —2‘:5‘] Y1000.

CpaBauTh 4Hcia:

1) ¥10 u ¥20; 2) ¥5 u ¥7; 3) V17 n ¥28; 4) V13 u V23.

YOpocTUTh BhipakeHue:

J2 41 s J3+1
= va -l-ﬁ
-242 . 1 . L AT
Ly ¥ (I-v’i-l) ' 2) (bfa'-l] b2

OcBoboANTHECA OT MPPANMOHAJBLHOCTH B 3HaMeHareJe Apobu:
2

1) ==

v2 -3

Coxkpaturs Apobb:
1

J5 3 2 3
2) ——; 8) —; 4) —; D) ———;
5+ 10 ) 34 a7 Vs -2

e
1) _y_‘lﬁ_y_; 2)

Q
on e
|
o
LU ) O e

=
|
o

5yt + 20
OTBeThTE Ha BOIIPOCHI:

1)Kakoe unciio siBisieTcst AeCTBUTEIbHBIM?

2)IIpu KaKuX YCIOBUSIX CTETICHH C JEHCTBUTEIHHBIM MOKA3aTEJIEM COXPaHSIOT BCE
M3BECTHBIE CBOMCTBA C PALlMOHAJIBHBIM ITOKa3aTeaeM?

3)Korna Beipaxkenue 0* He umeeT cmpiciia?
IHNPAKTUYECKAS PABOTA Nel(
Boiuucnenue u cpagnenue cmenenHvlx 6blpax;cenuil.
eab padoThI: HAYYUTHCS BBIYUCISATD U CPABHUBATH CTEIICHHBIE BBIPAYKEHUS.
Pesyabrarsl:

mem anpedmemnble:

BJIaACHUC HAaBBIKaMU HOSH&B&TCHBHOﬁ, qu6HO-HCCHGJIOBaTCHBCKOfI u HpOGKTHOﬁ
ACATCIIbHOCTH, HABBIKAMHU Pa3pClICHUA HpO6HCM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIBHOMY IIOMCKY MCTOJOB PCIICHUSA IPAKTHUYCCKHUX 3aJad, IIPUMCHCHHIO
Pa3INYHBIX MCTOA0B ITIO3HAHUS;
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npeomemmuuwle:

c(hOPMHUPOBAHHOCTD MPEACTABICHUI O MAaTEMAaTUYECKUX MOHATUAX KaK BaKHEUIIHUX
MaTeMaTHYECKNX MOJEIISIX, O3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U
SIBJICHUS, TOHUMAHHUE BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHUSI MAaTEMAaTUUECKUX
TEOpHI;

Buowt oeamenvnocmu: IlpeoOpa3zoBaHHe 4YHUCIOBBIX U OYKBEHHBIX BBIpaKEHUH,
CoAEepkKallMX CTENEHU, MPUMEHSS CBOWCTBA. PemieHne moka3arenbHBIX YpPaBHECHUM.
O3HakoMJIeHHE C TMPUMEHEHHWEM KOPHEW M CTeneHed MpHU BBIYUCICHUU CPEAHUX,
JEJICHUU OTPE3Ka B «30JI0TOM CEYEHHHW». PerieHne mpukiaaHbIX 3a7a4 HA CIIOKHBIC
MPOLICHTHI.

Xoxa pa6otbi:| ypoBeHb.

Beruucnure:

1 BeraucanTs:

2 7
3, a3 -2 1
1) 15—3—: 2) (i) —(-l—]a+4-379°; 3) (a 128 +3‘/I]:2/§.
i 5 27 4
5 3
L
2 5 3,3
2  VYnpocTuTh BHIpaXKeHHe: 1)’[":—-30—:; 2) ET".
c 1
a3

1

2
8 Coxpatuts Apobs -‘—'“—9"—.
+21

4 CpasuuTh uHCAA 5" ‘/

5 VYnpocturs BhIpaxkeHue (2/_+§/_)2 %—%)2.

2 ypoBeHb. 1) Brruncnure:

1) 5/310. 215; 2) 322.5°%;
w{m: ool
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CpaBuuTth yucaa: 1) V2 u Vs; 2) V5 u V7.

Pacnonoxurs uucsaa B NopsaaAKe BO3pacCTaHMA.

-3 3 -1 1
1) 157 B [1) : 2) 98°, (-) . 328,
2 7
CpaBHNTH 3HAYEHHMS BLIpaXKCHHA:
‘ 10) . (12
1) 8,17 u 4,37; 2) (—) u (—) -
11 11
3) 0,3% u 0,2% 4) 2,5% u 2,6%

o (3) = () o) = (8)
7) (443)™° u (3V2)2; 8) (2V6)™ u (6V2) .

5.Haiinure 3HaUueHNE BBIPAKECHUS:

1 102+V7 . 2) g3+Vs )
224V7 1437’ 92+V5  gl+v5
3) (251+J5 _ 52&). 5—!—2.’2; 4) (22\."5 - 4J§ —l),2-zJ§.

IMPAKTUYECKAS PABOTANe11
Boviuucnenue u cpasnenue nozapugpmos.
Heab paboThl: HAYYUTHCS BHIYUCIIATH U CPABHUBATH JIOTApU(]PMBI.

Pe3yabTartsl:
Memanpeomemuule:

Hcrmonp30BaTh BCE BO3MOMKHBIE PECYpPCHI JUISl JOCTHOKCHHS TIOCTABJICHHBIX IIETEH U
peanu3anyy TUTAHOB JCSATEIBHOCTH, BBIOMPATHh YCIEIIHBIC CTPATETUH B Pa3IMIHBIX
CUTyaIusX;

npeomemmuule:

- c(OpMHUPOBAHHOCTH TMPEJCTABICHUH O MATEeMATHUYECKUX TMOHATHUSIX Kak
BOXHEUIINX MATEMATUYECKUX MOJIEIISIX, ITO3BOJISIOIIMX ONKUCHIBATh U U3y4aTh PA3HbBIC
MPOLIECCHl U SBJIEHUS; NMOHMMAHUE BO3MOXKHOCTH AKCHMOMATHYECKOTO MOCTPOCHUS
MAaTEMATUYECKUX TEOPUH;

Buowt oeamenvnocmu: Vicnons3oBaHve CBOMCTB (PYHKUUH AJi1 CpAaBHEHUS 3HAYCHUM
creneHedt u jorapudmoB. IlocTpoenne rpa@uKoB CTENEHHBIX U JOrapuPMUUYECKUX
¢yHkuuid. Pemenue noka3aTrenbHbIX W JIOTapU(PMUUYECKUX YPaBHEHUU U HEPABEHCTB

10 U3BECTHBIM aJITOPHUTMAM. Brimonnenue apI/I(l)MeTI/I‘IeCKI/IX IIGfICTBHfI Had 4ucCIaMH,
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coueTasi yCTHBIC U MMChbMEHHBIC MpHeMbl. Haxo)kieHne 3HaueHUi CTEeTeH!, UCTIOb3Y I
pu HE0OXOTUMOCTH HHCTPYMEHTAIBHBIC CPEJICTBA.
Xoxa paboThi: | ypoBenb.

CamocrosiTenpHas padoTa.
1.CpaBHurte uncia

a) log2 0,5 ulog2 0,4; 6)log 9ulog 17.

2.Haiinute 3Ha4eHHE BBIPAKECHUS:
a)log,24+10g26. 0) fag, 81 ~B) lagogs V4 = r)(3log-2 — log-24) : (log;3 — 10g,9).

3.BBIYUCIINTE:

1. logs 4 + logs 9.

2. |ng 48 — 10g2 3.

3. |Ogg 135 — logs 5.

4. Borauciuth 108a ‘Vi&, ecm log, b=1T7
5. YIIpoCTHUTH BBIpaKEHUE

3lga+lgz

lg7—1g14

6. HaiiTu 3HaueHne BBIpAKECHUS:
3105314—1053‘?_'_ 103\;527

1.
BerHCAMTL (He HMCTONbL3yss MMKPOKAJBKYJIATOD):

logy 2 logy 3 1 ) 2log, 3
= ; + , ; ,
b logs 6 logy 6 ) (log, - logs 7 g7 3) log, 9
8.
BuiuucauTs:
log, 24 — X log, 72 log; 14 — X log, 56
1) 2 : 2) £ :
log 18 — ; logs 72 logg 30 ~ - loge 150
1
3) log24+10‘zm. 4) 3]0872—5108764
ogs 30 + 3logs 2 4log, 2+ %logb 27
2 ypoBeHb:
CpaBHUTL UHCIA:
1) logg 6 u log, §; 2) log, 9 ulog, 17;
5 6 - s
3) loglenlog,_n; 4) Iog,—‘fz-s nlog,‘[f.
2 2
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Beruucanrs:
1) 36logub+101— lug'oz _810¢23;

~-110‘94
2) 814 2 +35"%m®) . qgglurd,

! iog, 3 +3logy 5

3) 16'*1®5 4 42 .
, \
~log, 9 - log, 6
4) 72. (494 +5 '"m*J,
7. OTBGTBTG Ha KOHTpOJII)HI)IG BOHpOCLI.

[To xakuM npHU3HAKaM MOXHO CPAaBHUTH JBa jJorapudpma? Ha kakue 3eMeHTh
norapu¢pmMa odpamaeM BHUMaHKE MPU UX cpaBHeHUn? Kakumu Gpopmyiiamu Bbl
BOCIIOJIb3YETECH IIPU PEIICHUU?

8.CraiTte OT4eT NPENnOAaBaATENIO.

HNPAKTHYECKASA PABOTA Nel2
Ilpumenenue ocnoenozo nozapugmuueckozo moxcoecmaa.
Hean paboThl: HAYYUTHCS MPUMEHITH OCHOBHOE JIOTApU(PMUIECKOE TOKIECTBO.
Pe3yabTarsl:

mem anpedmemnbte:

BJIQJICHUE HaBbIKAMU IO3HABATEJIbHOM, Y4€OHO-MCCIEAOBATENbCKOW W MPOEKTHOU
NEeSATEIbHOCTH, HABBIKAMM pa3peuieHusi MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs IMPAKTUYECKUX 3a1ad, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B MO3HAHMS

npeomemmuule:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O MaTEMaTUYECKUX TMOHATHUAX KaK BaKHEHIIMX
MaTeMaTUYECKUX MOJIEIISX, TTO3BOJISIIONINX OMKCHIBATh U U3y4aTh Pa3HbIC MIPOIIECCHI U
SIBJICHHSI; TOHUMAHUE BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOSHUS MaTEMaTHIECKUX
TEOpUH;

Buowt oeamenvnocmu: BBHINONHEHUE NpeoOpa30BaHUN BBIPAKEHUN, NpPUMEHEHHE
(dopMyI1, CBA3aHHBIX CO CBOMCTBaAMU cTeneHei u Jorapudmon. OnpeneneHne 00aacTu
JOMYCTUMBIX 3HAUECHUH JIOTapu(MUIECKOTO BHIPAKEHUS.
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Xoxa paboThi: | ypoBeHnb.

log 1 g
) ! ’

1

5loga2, 1 Gloglz, 2loggs 6, 2
1) 3 ,2)2 z 3 3) 0,3 s 4) 7

1) Beruucnure:

1) 31(\;[3 IH; 2) 510“{,16; 3) lOIung; 4) (

-

log 79

2.Haiigure 3Ha4eHUA BBIPA)KECHUM:
25]5352 +1 16”'5 g 10
1. 49t 2) 1027 +1°

1 log, 3
5 4 32—|Dg15+ -

log,12+log, —+log, —; [ J ;
3) 3750y ?

Teer Ne 1
1.

l[lg-l j - J'Ugl...l \'IE
Breruncnure: 5 100

A)9 B)8V/6 B)I18 1)3V6 m)27

2.HaiiTn 3HaueHHE BBIPAKECHHUS:

logy; 25

%[logg 81+16"%?)

A5 B)I5 820 125 m)10

3.Mcnons3ys onpeeseHue U CBOMCTBA JIoTapru(PMOB, HaliIMTE 3HaAUYECHNE BBIPAKECHUS:
3 v . 4 |10Bg0 1¢
(; )logz 32 4 27/,

A9 B)3 B4 )5 pn)6
2 ypoBeHb.

1) Yopocturte BoIpakeHHUsl, MOJIb3YSICh OCHOBHBIM JIOTAPU(DMUUECKIUM TOXKIECTBOM:

2

~l+log. 3 —la2 .
a) .:.‘|+ ,6) 101 Iz ’B) 4_111._,_,-1.

4 ' o, 11 | 1og 4
J ;6) {13| 5_|1} B .

I|- log- * 7
5
Bobruucnure: a)

1]0g;15

(qlos, 6 | log, 2 Tea, 5 mlog ™ [ |1m*11'3
5 16477y azien, g o o gy gEt g

gy 2 g & Ing. 41
3) BT HEETAT
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OTBeTbTE Ha BOIPOCHI:

1) Yewm siBsieTcst morapudm?

2)3anuuuTe onpeeeHne JorapudmMa CUMBOINIECKHU.
3)DopmyIia OCHOBHOTO JIOTapH(PMHUYECKOTO TOXKIECTBA.

INPAKTHYECKAS PABOTA Nel3
Ilpumenenue ocnoenvix npagun nozapumuposanus.
Heap padoThl: HAYYUTHCS MPUMEHSATH OCHOBHBIE MTPaBUIIa JOrapu(MUPOBAHHUSL.
PesyabTarsl:

MemanpeOMemete:

BJIaACHUC HaBbIKaAMH HOBH&B&TGHLHOﬁ, y‘IG6HO-I/ICCJI€,[[OBaT€JIBCKOﬁ )51 HpOGKTHOﬁ
ACATCIIbHOCTH, HaBBIKAMH Pa3pCUICHUSA HpO6JIeM; CITOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCHICHHA ITPAKTHYCCKHUX 3ajJad, IMPHUMCHCHHUIO
Pa3INYHbIX MCTOOOB ITO3HAHUA,

npeomemuuwle:

c(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUYECKHUX IMOHATHUAX KaK BaKHEHIIMX
MaTeMaTUYECKUX MOJENSAX, TO3BOJISIIOIIMX OMKUCHIBATH U U3y4aTh pa3HbIe MPOLIECCHI U
ABJICHHSI; TOHUMAHUE BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOEHUS MaTEMaTHUYECKUX
TEOPUH;

Buowt odeamenvnocmu: BrpinonHeHue npeoOpa3oBaHUl BBIPAXKEHHUM, NPUMEHEHHUE
dbopmMyI1, CBA3aHHBIX CO CBOMCTBAMU CTereHer u jJorapudmoB. OnpeneneHue 061acTu
JOIYCTUMBIX 3HAUCHUH JIOTapU(PMUIECKOTO BHIPAKEHUSI.

Xox padorsi:| ypoBenb

lg8+1218 _

| Boramemire:a) 188 112125 =6) 1g13-13130 - ) 21g2+1g3

1 1
: _ g _ log,,  +log,
r) logs25+10g381—ﬂ)105,,81+log;;16 e)lug;SU l{:ngm) 6 7

2. Haitnure 3naueHue Boipakenus 10gos 3 - 1093 1,25
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3.Boruncnuts:logg , Fls 1099243 =2logs3+logs4 =l0g,8+l0948 =

OtBeTnl (B Oecniopsanke): 2; 2,5; 4,5; 3.

4.BpraucnuTe, MpUMEHsIST CBOMCTBA JIorapu(MOB:

1) logg 12 - logg 15 + logg 20;
2) logg 15 + logy 18 — log, 10;

3) % log, 36 — log, 14 — 8log; ¥21;

4) 2log, 6-% log, 400 + 3 log, V45.
8 3 3

5.BrinonauTe npeodpa3oBaHue BhIPAKEHUM:

> log, 8
logs8 . 5 log 27 3) logy 36 — logg12 %) og; .

1 ’ ;
) 1083 16 |0359 10859 log-’ 15 - 10‘7 30

6.

Ha¥itT x no panHomy ero Jgorapudpmy (a > 0, b > 0)
1) logy; x = 4 log, a + 7 log, b;
2) log, x = 2 log, a — 3 logy b;

3) log, x = i logla—%log; b;
2 2 2

4) log, x = % log, a +; log, b.
3 3 3

7.Pazbepurte pelieHre npuMeposB:

[Ipumepsl epexoqa K HOBOMY OCHOBAHUIO Jorapudma:

logo11  logyll

1)log,11 = _

Jlog, logy 4 2
logs81 4

Nlogs81 — —28°- _ _ 7 .
logso logao

[lepeiiTu MOKHO K JTF0OOMY HOBOMY OCHOBAHUIO (MOJOKUTEIBHOMY U OTIIMYHOMY OT

€IMHULIBI ).
YHpocTuTh BBIpaKEHUS:

a) log; 64 + log; 64 + log,- 69;
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6)9 log..5 —3log,4;

B) 2log: 3 + 4log,; 2.
Otser. 1) 2 log, 6-2) 11log; 2. 3) 3 log; 2.
2 ypoBeHb.

7.Paz0epute penieHue npumepa:

log 2.0 e 3 -
I log (7.25) log 2.5
q Yo - 3t . 9
2 - 3

prOCTI/IM BCE IMOKA3aTEJIM CTEIICHEH: Hallla 3a/1a4a IIPUBCCTU UX K J'IOFapI/I(bMaM, B
OCHOBAHHHU KOTOPBIX CTOUT TO KE YHUCJIO, YTO U B OCHOBAHUU CTCIICHMU.
log 2.5

i a9 R ! ' ' = - 2 oy
log —2.5 T B . 2log, 2.5 . log, 2.5 log 6,25
= =(10 CBOMCTRY) = =(1mo CBOWCTBY) “ = =

9 B g 3 g B 9 E -2 .
11{};_1;{;3..:=11{};_1; ,3..:=F1{}51;.{3..:=31{}g.{3..:=1{}§_1;,{'3..: =1{}51;.{E3.3.:

IToacraBum nokasaTeinu, KOTOPbIE y HAC ITOJIYYUIIUCh B UCXOHOE BBIPAXKECHUE.
[Homyunm:

log 6,25 liog ::7_2:': | log 6,25

2 * -7 F3 * =6.25-7.25+4+6.25=5.25

BoiuyuciauTs:
log, 24 — 1 log, 72 log;14 — L log, 56

1) 2 ; 2) 3 ;
logy18 — ; logs 72 logg 80 — % logg 150

1

3) l0g24+ lO‘zJI—. 4) 310‘72—5108764

108390 + 3 log, 2 4logg 2+ %log,S 27

2.I[JI$I YCBOCHUA MaTCpualia nmpcyraractcia TcCT ¢ KOANPOBAHHBIMU OTBCTAMMU. B
PE3YJIbTATC IPABUIIBHOT'O BBITIOJIHCHUS, KOTOPOT'O ITOJIYUACTCsA (baMI/IJII/IH
MIOTJIAaHACKOI'O MaTéMaTHuKa
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I BapuanT
Beruucnure:
In128
1. In4

P-124, E-32, 11 -In124, H-3,5

log:log, 7 - ]ﬂ'ﬁ.—-l
2. 7

P-1/7, E-1, I1I-1, H-6
3 E?Iﬂ-g:-z'

P-81, E-54, 11-8, H-29

log, 8 +log, 2
4 log, 36 - log, 9

P-8/9, E- logs4, I1-10/27, H-4

2 .
5 log,x - log,7 = §Iog4125

P-35, E-125/7, 11-63, H-(5+l0Q,7)

II BapuanTt

Breruucnunre:

In125
1. In5

P-75, H-3, E-35, I1- In25

log,log, 1, log, 11
2. 3 3 11

P-1/11, H-1, E-1, T1-10

g -, 4

3.8
P-16, H-32, E-12, I1-64

log, 16 +log ., 4
4 108,24 - log, 6

P-logs16, H-10/9, E-3, 11-10/3

lOg]x = IOg;;S - 2—109332

P-10,H-32/5, E-(2+logs5), I1-20

YHpoCTUTh BBIPAKEHUS:

a) log; 64 + log, 64 + log,- 69;
6)9 log,-8 —3log;4;

B) 2log. 3 + 4log,. 2.

OrtBer. a) 11log, 2; 0) 3log, 2; B) 2log_ 6.

OTtBetbTe Ha Bompockl: 1) Kakue ocHOBHBIC paBuiia JorapupMupOBaHUS

HCTOJIb30BaHbl B mpumepe No7?

3) Kak damunus moTinaHCKOro MaTeMaTrKa, COCTABUBIIIETO TaOIUIII TIOTapu(dMOB?
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INPAKTUYECKAS PABOTA Nel4
Ilpeoopa3zosanue svipasrcenuil, cooeprcauiux cmenenu u 102apudmol.

Iean padoThl: HAYIUTHCS MPEOOPA3OBHIBATH BRIPAKEHUS, COICPIKAIINE CTCTICHH 1
Jorapu(MBbI.

MemanpeOMemuble:

Pe3ynbraThl: BiajieHUE HaBBbIKAMHU [O3HABATEJILHOM, Y4eOHO-UCCIIEI0BATEIbCKON U
NPOEKTHOW JESITENIbHOCTH, HaBBIKAMHU pa3pelieHuss MpoodiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHUS MPAKTUYECKHUX 3ajad,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHHUS;

npeomemHtule:

c(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUYECKHUX IMOHATHUAX KaK BaKHEHIIMX
MaTE€MaTUYECKUX MOJIENAX, O3BOJISIIOIIUX OMUCHIBATh U U3y4aTh pa3HbIe MPOLIECCHI U
SBJICHHSI; TOHUMAHUE BO3MOXXHOCTH aKCHOMATUYECKOTO MMOCTPOEHUSI MAaTEMaTHUYECKUX
TEOPUH;

Buowt oeamenvnocmu: IlpeoOpazoBaHHe YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COJep)KalluX CTENEHU, TMpPUMEHSs CBOWCTBA. BrinmonHeHne mnpeoOpa3zoBaHUit
BBIpQXKECHUM, NpuUMeHeHHEe (OpPMyJ, CBSI3aHHBIX CO CBOHCTBaAaMH CTEHEHEH W
norapudmoB. OmpezerneHue 00JaCTH JOMYCTUMBIX 3HAUYE€HUN JIOrapu(PpMHUUECKOTrO
BBIPAKEHHUS.

Xoxa padorsi: | ypoBeHb

1.3anava. HaiiTn 3Ha4€HUs BBIPAXKECHUM:

1)log6 270 — log6 7,5 2) log5 775 —log5 6,2
3)79 - 311 : 218, 4) 247 : 36 : 165, 5) 306 : 65 : 252.

33
log,3. =2l 1 .
6) 5 .49 og 3’ 3 og; 11 _|_2 Dg9125’ 510825121
2. BeraucimuTs: a) lg8+Igl125; 6) log27-log27/16  B) log316/log34.

r) 81109275 log54 1)(8log23 + 31/ log23) - log0,25.
1

| 2 o 2

25

(125) 1]
5 | 3

[ =]
L
taa |

g
|

3. Borumcmare: a) 27 ;6) 277 5 B) /1) 62557

]

a~"® 1

m)a a7 pua=2
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CamonpoBepka:

1. Haiiure: a)

-

2.C ITIOMOIIBKO OCHOBHOTI'O JIOFapI/I(bMI/I‘ICCKOI‘O TOXIACCTBA BBIYHUCIINTC:

3. TIposnorapupMHpYHTE TI0 OCHOBAHMIO 2 BEIpaKeHHe 167 e (€>0.5>0)

2 - 3
logs x=2log; 7T+ —log; 27 —:Fog; 16
4. Haiigure X, eciu 3 z

2 ypOBE€Hb.

1 .BerunciauTs 3HaUCHHUE BBIPAKCHHA:

logs {90)~log, {18 log, {4)-log; (7).

1
1 - SR
_ 10007 4|7 4eF (2
2. Beruucnuts: a) 17 5 6) 277 ; B) A3 ey
a%a™7
) 27 mpu a=2
22
o 1 124 .34
E' ) i _1—: il_: _l
3.Berauciute: a) ~o- ; 6) 1257 ;) 64 1) 47
xlﬁ
1) @ npu a=2
CamonpoBepka:
log- i
- 25

1. Haiimure: a) ; 0) loges§

—loe.
3riem L

e R
a8, 2

2. C moMoIs10 OCHOBHOTO JIOTapU(PMHUIECKOTO TOXKIECTBA BHIUUCIIUTE: =

C-l

3. [Iponorapudmupyiite no ocHoBanuio 10 BeIpakeHune A00p* le>0. 5>0)

(=

log,x=2log,5——log, 8+log, 02

Lid

4. Haiigure X, ecnu
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OTtBeThTe Ha BOIPOCHL: a) JlaiiTe onpeneneHue asorapudma yucna. 6) [laite
OTIpe/ieNIeHNE CTENIEHH YncIa.

IHPAKTHYECKAS PABOTA Nel5

Hccneoosanue ceoiicme 1uHeiHoil, K6AOPAMUYHOIU, KYCOYHO-TUHEHUHOU U OPOOHO-
pauuonanvhou gyukuuit. Haxoxcoenue oonacmu onpeoenenusn u ooaacmu
3HaAueHuA yHKyuu

Heab: HayuynuThCA HCCAEAOBATh JIMHEWHYIO, KBAAPATUYHYIO, KYCOUYHO-THHENHYIO U
JTPOOHO-PaIMOHATBHYIO (DYHKITUH.

PesyabTarsl:

npeaMeTHbIE:

- c(OpMHUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKe KaK 4YacTh MHUPOBOM
KYJbTYpPbl U MECT€ MAaTE€MaTUKU B COBPEMEHHOM IMBWJIM3ALMM, CIIOCOO0AX OIMUCAHUS
SBJIEHUI PEaTbHOTO MUpPA HA MATEMATUUECKOM SI3BIKE;

- c(OpMUPOBAHHOCTH MPEJCTABICHUNH O MaTEeMaTHUYECKUX TMOHATHUAX Kak
BOKHEHIINX MAaTEeMaTUYECKUX MOJECIISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
IPOLIECCHl W SIBJICHHS; MOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MAaTeMaTUYECKUX TEOPUH;

MeTanpeaMeTHbIE:

- YMEHHUE CaMOCTOSITEIIbHO OMNPEIEATh LENU AESITEIbHOCTH U COCTaBIISIThH IJIAHBI
NEeSATEIBbHOCTH; CaMOCTOSITENIbHO OCYHIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECYypChl [JIsl  JTOCTHKECHHS
MOCTAaBJICHHBIX LEJeH M peanu3alyy IUIAHOB JEATEIbHOCTH; BbIOMpATh YCHEIIHbIE
CTpaTeruu B pa3IMYHbIX CUTYaIUSX;

JINYHOCTHBIE:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE;
HayKH, CpEJICTBE MOJCIUPOBAHUS SBICHUM M TMPOUECCOB, HIESIX U METOJax
MaTeMaTUKH;

Buambl nesiTe IbHOCTH:
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O3HakOMJIEHHE C 10Ka3aTEJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JUHEWHOW U
KBaJpaTUIHOW (PYHKITUH, IPOBEICHNUE NCCIICAOBAHMS JIMHCWHON, KyCOUYHO - THHCHHOM,
JTPOOHO-TMHEHHON 1 KBaIpaTUHIHOW (PyHKIIMM, TOCTPpOSHHUE UX TPaHKOB.

Xoa padorhi:

[IpoBecTu mosHOE MccenoBaHNe PYHKIIMU U TIOCTPOUTH €€ rpaduK

L)y=x+4+4; 2)y=5—-2x;3) y=2—%(x—1); Hy=(x+1)>—x?% 5y=
_ 2. _ 1. _-_1, _ X . w2 _ 2.  9e w2,
|2x — 3|; 6)y—X+2, Ny=2 - 8)y—X_3, 9 y=x 3; 10) y = 2x —X%;
11)y = 6 — 7x — x%;
X+X2

DNy =3x+2; x[—1;3]; 2) y= ; 3y =3x—|2x+4|;

x—1

|X+1|

4)y_— x| <4;5)y ; 6)y =—+2x 7Ny =x%+2xxe[-2;1]; 8)y=

x? — 6x + 1,x€[0; 4];

_(2x+1mpux = —1, . _ _
I 1)Y—{—x—2npux<—1; 2) y=15x—3|— [x+1]; 3) y = |x| + [x+ 2] +

x=3h4)y=[1=3], X =2 8y =56)y=x* 9 )y =25+ IxI -3
Haiigure obnacTs onpeaeneHus QJymcmm
3x - 2 5+ 6x
VY=5rv3 B)Y=2x—4°
6 7
O y= 16’ Ny=35_2-

[Mocrpoitre rpadnk 3agannon Qyrkunn, naiianre obsracts onpe-
AesleHus U OONACTH 3HAYEHHE QyHKIMM:

ayy=x%*+2; B)yzﬁ;

6) y =3 — 2x% r) ¥y = Jx - 3;

Jlan rpaduk ¢yukuuu y = f(x). Onpenenure mo rpaduky: a) 00JacTh ONMpeacICHuUs
byHKIMU; 6) MHOXXECTBO 3HAUYCHUI (QYHKIINY;

y

-/ -1.5 0 : , 5 ]
-3,5 -2 -1 |0 1\/2 4 5%
~2 - 1,5
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Haiitu oOnacte onpeaeneHus QyHKIIUN:
L 1) () = 5= 2) f(x) = 5= 3) f() = V2 =%, 4) f(x) = _2

11.1) 1) f(x) = ; 2)f(x) =Vx?2 —4; 4)f(x) = Vx? — 3x + 2;

\/7

. 1) f(x) = / ; 2)f(x) = —; 3)f(x) = V2xZ —5x + 2 + miz“;

Haiitu 3HaueHus QyHKIIUU TpU YKa3aHHBIX 3HAUYCHUAX X:

1) f(x) =

2X
x2+1’

1, __ x-3 — _ .
x=1, X = 2)f(x)—2x_5, x=-3, x=t+1;

X, x =0, 1 )
3) f(x) = { X<0 'BTOUKAX — 2; -3 0;5;
Haiitu obnactes 3HaueHus QyHKIUM:

4

Dy=-"252)y=2+-—3)f(x) = 5
IMPAKTUYECKAS PABOTANe 16

Hccneoosanue ceoiicme pynkyuu: MOHOMOHHOCMb, YeMHOCHb, 0ZPDAHUYEHHOCHLb,
nepuoOuUYHOCMmb.

Heab: HayuuTcs uccienoBaTh GyHKIIMIO HA MOHOTOHHOCTb, YETHOCTb,

OTPaHUYECHHOCTh, IEPUOIUYHOCTb.

Pe3yabTarhl:

npeaMeTHbIE:

- c(OpMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe KaK 4YacTH MHPOBOM

KyJbTYPhl U MECTE MATEMAaTHK{A B COBPEMEHHOMW IMBUIIM3AILIUU, CTIOCO0AX OMHCAHUS

SIBJICHUM peabHOTO MUpPA Ha MAaTEMAaTUYECKOM SI3bIKE;

- c(OpMUPOBAHHOCTH MPEJCTABICHUNH O MaTEeMaTHUYECKUX TMOHATHUAX Kak

BOKHEUIIINX MAaTeMaTHYECKUX MOJEIISIX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC

MPOIIECChl M SIBJICHUS; TOHMMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOrO0 MOCTPOCHUS

MAaTEMATUYECKUX TEOPUH;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO OMNPENENATh LENU ACSITEIbHOCTH U COCTaBJISITh MIIAHBI

ACATCIIBHOCTU, CaAMOCTOATCIIbHO OCYHICCTBJIATH, KOHTPOJIHUPOBATHL U KOPPCKTUPOBATH
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JESTENIbHOCTh,  MCIOJb30BaTh BCE BO3MOXHBIE PECYpPChl  UId  JTOCTHXKEHUS
MOCTABJICHHBIX IIeJIe W peaju3alii IUIAHOB JEATEIbHOCTH; BBIOMPATH YCIEHIHBIC
CTpaTEruy B pa3jINyYHbIX CUTYyalUsX;
JINYHOCTHBIE:
- c(hopMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIBHOM S3BIKE;
HayKH, CpPEICTBE MOJEIMPOBAHUS SBJICHUM U TMPOLECCOB, HICIX U METOAax
MaTE€MAaTHKU;
Buabl nesiTe ILHOCTH:
[Toctpoenue u urenue rpapukoB ¢pynkuuil. cciaenoanue ¢pynkuu. [loctpoenue u
yreHue rpadukoB pyHkuui. CocrapieHue BUA0B GYHKIUN 110 TaHHOMY YCJIOBHIO,
peuIeHue 3aa4 Ha SKCTPEMYM.

Xoa padorhi:

HccenenoBath Ha YETHOCTh (PYHKIUU:
1

1) y=5%; 2) y==; 3) f(x) =x*—x?+1; 4) y=x+-;5) f(x) = |x|; 6)y =

x2’

(3 =7 1)y =V2x? + 6x; 8) y=—+—— 9) y=—— 10) f(x) = x? — |1 -

xl 10) () = 555 12) £00 = 5 19 F = {0 T

Uccnenyiite GyHKIIMM HA MOHOTOHHOCTb:

 maone -2

2. ﬁa)y=x2—;2x+l,x>—1; B)y=—-x2+6x—-12, x 2 3;
6)y=x12,x<—2; Ny= % *> 5.

Uccnenyiite pyHKIIMYU Ha OTPAaHUYEHHOCTD:

1. a)y=x*-8x+1; B) y =-2x* - 6x + 15;

By=2"2,x>0 Dy=2"2, x<1.
2 a) y = V-x + 4x - 5; B)y=+-2x2 + 8x + 9;

xt —4x +1 5
Dy=\"5 R
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[TocrpouTs rpadMK M BBISCHHTL, ABJASETCH JM OrpaHHYEHHON
dyHKuUMA:

i 2x-x% npn x<1, 2) [x2+2x+2 npu x<1,
¥Y=l2-x opu x>1; ¥=|vx npu x>1.

Han rpadux
Gyukiun y = f(x). Onpenenure mo rpaduky: a) MPOMEKYTKH MOHOTOHHOCTH; O)

HYJU QYHKIUH; B) MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA; I') CHUMMETPUIO rpaduka.

Y
e [ u

/\ 2,255
-/ -1,5 0 /1.5 x /\ l 1,5 -
35 =2-=1 [0 1\/2 4 5X
7 -1,

o O L

: |' "“‘”—.‘a',’hj‘

|
- Ty
( l [—%—-3 : —b—zj

Han rpaduk ¢pynkuuu f. Onpenenure no rpaduxy: IpOMExKyTKH MOHOTOHHOCTH U
TOYKH IKCTpEMyMa

INPAKTUYECKASA PABOTANe 17

Ilocmpoenue zpagpuka cmenennou ynxkyuu.
Henab: HAyuYnuTHCA CTPOUTH rpaduK CTENEHHON (QYHKIIMH

Pesyabrarsl:

NpPpEeAMECTHLIC:

- c(OpMUPOBAHHOCTh TNPEACTABICHUA O MaTEeMaTUYECKUX TOHATHUAX  Kak

BaXXHEUIINX MaTeMaTUYSCKUX MOJICJIAX, TIO3BOJIAIOIIUX OIMUCBIBATL U U3Yy4YaThb PA3HBIC

npoucCCel M ABJICHHA, INOHHMMAHHC BO3MOKHOCTH AKCHOMATHYCCKOI'O IIOCTPOCHUA

MaTEMATUYECKUX TEOPUH;
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- BJIAJICHAE CTAHJAPTHBIMM IPUEMAMHM pCEIICHHUsS CTEIECHHBIX YPaBHEHUU U
HEPABEHCTB;

MeTanpeIMeTHbIe:

- YMEHHE CaMOCTOSTEIIbHO OIPEIEIATh LEIU AESITENbHOCTH U COCTABIIThH IUIAHBI
NEATEIIBHOCTH; CAMOCTOSITENBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh, HMCIIOJIB30BaTh BCE  BO3MOJXHBIE PECYpPCHl  JUIL  JAOCTHKEHUS
MOCTaBJICHHBIX IIeJIed W peaju3alui IUIAHOB JAESITEeIbHOCTH; BBIOMpATh YCIEIIHbIE
CTPATETUH B Pa3IUYHbIX CUTYaLHsX;

JINYHOCTHBIE:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHKE KaK YHUBEPCAIbHOM S3bIKE;
HayKH, CPEICTBE MOJEIMPOBAHUS SBICHUHM M IIPOLECCOB, HAEAX M METOAAX
MaTE€MAaTUKWU;

- pa3BUTHE JIOTUYECKOIO  MBIIIJIEHUS, MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
QITOPUTMHUYECKON KyJIbTYpPbl, KPHTUYHOCTU MBILUICHUS HA YPOBHE, HEOOXOIUMOM JUIsI
Oynymieit mpodeCCUOHAIBHOW JIeSITEIbHOCTH, MJIS TMPOJOJDKEHHUS 00pa3oBaHUs U
caM0o00Opa30BaHMS;

Buabl nesite1bHOCTH:

Boruucnenue 3HaueHuil GyHKIMA N0 3HaYeHUIO apryMenTa. OnpeiesneHre noiaoKeHus
TOYKM Ha rpaduke Mo ee KoopaWHaTtaM M HaoOopoT. lcmonb3oBaHue CBOMCTB
GyHKUMNA 171 cpaBHEHUs 3HauyeHWil creneHeil. IloctpoeHne rpaduKoOB CTENEHHBIX
byHKITUH.

Xoa padoThI:

Haiitu o0nacth onpeaeneHus: CTeeHHON PyHKIINH:

2 1
Dy=vVvx+2;, 2)y=v5-2x; 3)y=-2x3 4)y=3(x—1)+
[TocTpouts rpaduku GyHKIMIA:

1
2

Dy=x% 2)y=x% 3)y=x7% 4y=x2
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H306pasuTe cxemaTnuecku rpaduk GyHKOMHM B yKasaTh eé 06-
JIACTH ONpejIeIeHUA H MHOKECTBO 3HAYCHU; BRISACHUTDH, ABJSAET-
ca a¥M PYHKIHUA OrpasUYeHHOR cBepxy (CHH3Y):

1) y=2x5 2) y=x% 3) y=x";

4) y=x% 5) y=x% 6) y=x°.

Haittn naunbGosbinee ¥ HAMMEHbIIee 3HAYeHHUA QPYHKOHMH HA 3a-
AAHHOM OTpe3Ke:

1) y=x', xe[-1;2); 2) y=x', xe[-2;3);

3) y=x"', xe[-3; -1); 4) y=x"2 xe[l; 4]
ITocrpoiiTe u cpaBHuTe rpaduky DyHKIHIA:

1 . 1
a)y=%Yx m y=x3; 6) y=Vx m y=2x1,

nion

HUasecTHO, 4TO f(Xx) = x?. Briunciaure:

afx O f(5)  wAox A0,

HIM

HasecTHO, uTO f(x) = x *. BRIUMCIANTE:

a) f(1); 6) (8); 8) f(% ]; r) £(0).

CpaBHUTH 3HAYEHUS BLIPAYKCHMWA:

3 3

1) 8,17 u 4,3%; 2) (Q) u (!3) :
11 11
3) 0,3% u 0,25 4) 2,52 u 2,6%

7\* 8 ). 14)° _ (15)°.
o (3) = (&) o(3) =)
7) (443)® u (38V4)™®; 8) (2V6)™ u (6 J2)-5.
[TocTpoiite rpaduku GHyHKIIMIA:

1)y=2\/;;2)y=m;3)y=-x‘+2;

Pemnre rpadu4ecKH ypaBHeHHe:
1 1
=6-x; B) x4 = x3;

2
s r) x3 = x - 4.
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INPAKTUYECKASA PABOTA Ne 18

Ilocmpoenue cpaghuka nokazamenvhoii pynKyuu.
eab: HAydYnTHCS CTPOUTH rpadvK MOKa3aTEIHLHOU (PYHKITUH.
PesyabTarsbi:
npeaMeTHbIe:
- c(pOpMUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTHUYECKUX TMOHATHUAX  Kak
BAKHEUIINX MAaTEMaTHYECKUX MOJEIIAX, MO3BOJSIONIMX ONUCHIBATh U U3y4aTh pa3HbIC
MPOLIECCHl U SBJEHUS; NMOHMMAHUE BO3MOXKHOCTH AKCHMOMATHYECKOTO MOCTPOCHUS
MaTeMaTH4YECKUX TEOPHIl;
- BJQJCHHUE CTAaHJAPTHBIMM IPUEMaMH PEIICHUS TOKAa3aTEJIbHBIX YPAaBHEHUU U
HEPABEHCTB;
MeTanpeaMeTHbIe:
- YMEHHUE CaMOCTOSITEJIbHO OMPENECIATh LEIU ACATEIBHOCTA U COCTABJISITH IJIAHBI
JNEATEIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh; MCIIOJB30BaTh BCE BO3MOXHBIE pPECYpChbl JJsl  JOCTHKECHUS
MOCTABJICHHBIX LI€JIeH W peaiu3allid IUIAHOB JACSATEIbHOCTH; BBIOMPATH YCHEIIHBIC
CTPATETUM B PA3JIMYHBIX CUTYaLHSIX;
JIMYHOCTHBIE:
- c(OpMUPOBAHHOCTH TMPEACTABICHUN O MAaTeMAaTHKE KaK YHHUBEPCAIbHOM S3BIKE;
HayKH, CpEICTBE MOJCIUPOBAHUSA SIBJICHUM UM IPOLECCOB, HIEIX U METOoJax
MAaTEMATUKH;
- pa3BUTHE JIOTUYECKOTO  MBINIJICHUSI, MPOCTPAHCTBEHHOIO  BOOOpa)xKeHUs,
AITOPUTMUYECKOHN KYJIbTYpPbl, KPUTUYHOCTH MBIILJICHUS] HA YPOBHE, HEOOXOAUMOM IS
Oynymield TpoQPEeCCHOHAIIBHON ACSATENBHOCTH, JJIS TPOJOJDKCHHUS O00pa3oBaHUS U
caMm000pa30BaHus;
Buambl nesiTeJ IbHOCTH:
Brruucnenue 3nauenuit GyHKIMA M0 3HAaYCHHUIO aprymenTa. OnpeneneHre moaoKeHus

TOYKM Ha Tpaduke Mo ee KoopauHatamM U HaobopoT. Iloctpoenue rpadukos
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MOKa3aTelbHbIX (PYHKIUH. PelieHue mokaszaTesbHbIX YpPaBHEHUW W HEPABEHCTB 110

HU3BCCTHBIM AJITOPUTMAM.

Xoxa pabéoThi:

Cpenn sagaHHBIX QYHKIIHHA YKa>KHATE Te, KOTOPhIE ABJIAIOTCH
NOKAaA3ATEe I bHBIMM :

a)y=38% O6)y=x" B)y=x%: r)y=(~/§)'.

HainmTe 3HAYEeHHMEe APryMeHTa X, NPpH KoTopoM QyHKIHMA
y = 2 npuHMUMAaeT 3ajaHHOEe 3HAYEeHHe:

16; 6 : 1_. - -
a) ) 8\/5 B) 7;, r) m’

HalianTe 3HAYEHHE APryMeHTa X, NIPHM KOTOPOM (PYHKIIMSA
x
7] =(%) OpHMHAMAaAET 3aJaHHOEe 3HAYeHHe:

s O ] 1.
a) 5= 6) 125; B) amles r) 625 ./5.

Haiitu o0nacth onpeaeneHus moka3areabHoN (PYHKITUU:

1)y=m; 2)y=2x—8; 3)y=9x_3x+1;

OHpCI[GJ'II/ITe XapaKTCp MOHOTOHHOCTH MOKa3aTeJIbHOM Q)YHKHHI/I, 3aI[aHHOﬁ Ha

BCEU UMCIJIOBOU OCH:
x+1 x
. 1)y=5‘*3;2)y=[1j 3 =_(1).4 _o.(2).

—

1-
Dy=8%2)y=-2.5%3) y=42x 4)y=(2J r.
)

[TocTpouts rpadguku GyHKIMIA:

X

1 1
Dy =2% 2)y=(—); 3)y=3% 4)y=3=

2
ITocrpoiiTe rpadur dyHKIUM:
a)y=2"+1; Bly=4"-1;
6)y=(§) - 2; r)y = (0,17 +2.
a)y=51+l; B)y=3X'2;
x-2 x+0,5
6)y=(%) ; r)y=(§-) .
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CxemaTHuHOo n3obpasuTe rpadHK NOKA3aTeNbHON QYHKIMK:
x l x. o l X
wy=(2)5 oy=(1]5 »u=(A; r)y=(%).

l).ec:mx<0.

Hana pyaxkuus y = f(x), rae f(x) = (2
J; + 1, ecctt x 2 0.
a) Buiuucaure f(—5); f(—2,5); f(0); f(4); f(1,69);

6) nocrpoiire rpadpuk pyuxkuun y = f(x);
B) npounTaiire rpaduMK QyHKIIHH.

Haiigure obiracTe sHaAYeHHUNH QYHKIIUHA:
. 7‘;

(LY
5 |-
CpasHure gncia: 1) 3400 11 4300: 2)4500 ;; 5400 3) 3/24 ; 3/5; 4) Y10 u /3 ;
INPAKTUYECKAS PABOTA Ne 19

a)y=38-2% B)y =

ol pom

6)y=14’('l§); r)y=

Iocmpoenue cpagpuka nozapupmuueckoit ynkyuu.
Hean: HayunuThCa CTpOUTH rpaduk JorapupMuueckon GyHKIIH.
Pe3yabTarsl:
npeaMeTHbIE:
- c(OpMUPOBAHHOCTH MPEJCTABICHUNA O MaTEeMaTHUYECKUX TMOHATHUAX Kak
BOKHEHIIIMX MaTEeMaTUYECKUX MOJECIISIX, TTO3BOJISIONIMX OMUCHIBATh U U3y4aTh pa3HbIC
MPOLECChl U SIBJICHUS; MOHMMAaHUE BO3MOKHOCTH AKCMOMAaTHYECKOTO MOCTPOCHHUS
MAaTEMATUYECKUX TEOPUH;
MeTanpeaMeTHbIE:
- YMEHHE CaMOCTOSITENIbHO OMNPEIENATh LENU AESITEIbHOCTH U COCTaBIISITh IJIAHBI
NEeSATEIbHOCTH; CAMOCTOSITENIbHO OCYHIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
NEeSTEIbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl ISl JAOCTHXKEHUS
MOCTABJICHHBIX €€ W pealu3aluy TUIAHOB JEATEeILHOCTH; BhIOMpATh YCIEITHBIC

CTPAaTCTuM B PA3JIMYHBIX CUTYAlUAX
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JIMYHOCTHBIE:

- c(hOopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3BIKE;
HayKH, CpPEICTBE MOJEIMPOBAHUS SBJICHUM U TMPOLECCOB, HICIX U METOAax
MaTE€MAaTHKU;

- pa3BUTHE JIOTMYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHHUS,
QITOPUTMUYECKON KyJIbTYpPbl, KPHTUYHOCTU MBILUIEHHUS HA YPOBHE, HEOOXOAMMOM IS
Oyayuieil mpodeccuoHANbHON NEATEIbHOCTH, ISl MPOJOJIKEHHsS 00pa3oBaHUS H
camo00pa3oBaHus;

Buabl nesiTe IbHOCTH:

Brruucnenne 3HaueHud (yHKIUNA 1O 3HAYeHUIO aprymeHTta. OnpeneneHue
MOJIO)KEHUSI TOYKM Ha rpaduke Io ee KoopAuHaTtaM U Haobopot. Mcmonb3oBaHue
CBOMCTB (DyHKLMI 1151 cpaBHEHUs 3HauyeHMid jorapupmos. IlocTpoeHue rpadukon
norapupmMuyecknx QyHkui. Pemenue norapu(pMuyecKkux ypaBHEHUI U HEPaBEHCTB
10 U3BECTHBIM AJITOPUTMaM.

Xoxa padoThr:

Hailigure sanauyenmne norapudmuveckoit Gysxknum y = log, x B
YKAa3aHHBLIX TOYKAaX:

1 1 1
a)x, =4, x,=8, x;=16; B) X, = g, X, = 35+ X3 = Jog’

2 4

6)x,=ﬁ,X2=7—2‘3 r) x, = {32, x, = 16 V128 .

ITocTpoitTe (cxemaTnyHo) rpadmMk HyHKIUMA:

a)y = log; x; B)y = lg x;

6) y = 108% x; r) y = log, , x.

[TocTpoiiTe rpaduku GyHKLIMIA:

1. a)y =2 + log; x; B) y = -3 + log, x;
6) y=-1+ log, x; r) y=0,5 + log,, x.

2. a)y = 3 log, x; ’ B) y = 5 logg x;
6) y=2log, x; r)y= % log, s x.

3. ayy=-2 loﬂ,c,r7 x; B) y = —0,5 log, x;
6)y=-4 log%x; r)y=—10g§x.
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4.

a) y = log, (x + 4); B) y = log, (x - 1)
6) y = log, (x — 3); r) y = log, 3 (x + 5).
5
CpaBHuTE "Hcaa:
a) log, 7 u log, 23; B) log, V15 u logy 13;
6) log, 0,8 m log_,_l; r) logl;lz- u log, %
3 3 12 12

CpaBHUTE C eIMHHUIEH YHCIO:

a) log; 41; ©6) log,; 0,1; B) logl 2,6; 1) logﬁ 0,4.
7

Pacrionoxure 4YHcJa B NOPAAKEe BO3PACTAHMA:

a) log, 0,7; log, 2,6; log, 0,1; log, -é-; log, 3,7;

1 2
6) log, s 17; log, 3 2,7; logo'aﬁ; log, 3 3; logy g 3"

CpasHENTE YHCIa:

a) log; 4 m 9; B) log, 5 =m y7;
6) log,;3 u sin 3; r) lg 0,2 u cos 0,2.
Haiiaure obanacTs onpeseneEus QyHKIHA:

a) y = log; (4x — 1); B) y = log, (8x + 9);

0) y = log, (7 - 2x); r) y = log, ; (2 — 3x).
9

Pemmurte rpadmyecku HepaBeHCTBO:

a)log, x2-x+1; B) log, x<—x + 1;

6) log; x> 4x — 4; r) log, x<2x - 2.
7 3

IMNPAKTUYECKASA PABOTA Ne 20

Ilpeoopaszosanue cpaghukos: napanienvHvlil NEPEHOC, CUMMEMPU, PACMAIICEHUE U
corcamue 600J1b ocell KOOpOUuHam.

Heab: HayunThCs MpeoOpa3oBbIBaTh Ipaduku (QYHKIUN ¢ MOMOIIBIO MapaijIeIbHOTO

MepeHoca, CAMMETPHH, PACTSKEHUS U CKATHSI BJIOJIb OCEM KOOPIMHAT.

Pesyabrarsl:

npeaMeTHbIE:

- c(OpMHUPOBAHHOCTh TPEJCTABICHUNH O MaTEeMaTHYECKUX TMOHATUSX Kak

BaXXHEHUIITNX MaTeMaTHYSCKUX MOJCJIAX, MO3BOJIAIOIUX OIIMCBIBATE U N3YyYaTh PA3HBIC
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IPOLIECCHl M SIBJICHHS; IMOHMMAHUE BO3MOXHOCTH AKCHOMAaTHYECKOTO0 MOCTPOCHHUS
MAaTeMaTUYECKUX TEOPUH;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEJIbHO ONPENENATh LEIU ACATEIbHOCTA U COCTABIAThH IUIAHBI
NEATEIbHOCTH;, CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECYpChl ISl  JTOCTHUKCHUS
MOCTABJICHHBIX IIEJICH W pealu3alyy TUIAHOB JEATEILHOCTH; BBIOMPATH YCICITHBIC
CTpaTEruu B Pa3INYHbIX CUTYaLUX;

JINYHOCTHBIE:

- c(OpMHUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTHUKE KaK YHUBEPCAIbHOM SI3BIKE;
HAayKH, CpEICTBE MOJICIMPOBAHUS SIBJICHUW W MPOLECCOB, HUAEAX U METoAaxX
MaTEeMaTUKH;

- pa3BUTHE JIOTHYECKOTO  MBIIUJICHUS, MPOCTPAHCTBEHHOIO  BOOOpaXKEHMSI,
AITOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JIJIs
Oynymiedt mpodeCCUOHAIBHOW JIeSITEIbHOCTH, IS TMPOJOJDKEHHS 00pa3oBaHUS U
caM0o00Opa30BaHMS;

Buabl nesiTe/ IbHOCTH:

Broruucnenne 3HaueHud (QyHKIUNA 1O 3HAYeHUIO aprymeHTta. OnpeneneHue
MOJIOKEHUSI TOYKM Ha rpaduke MO €€ KOoOpAMHAaTaM M HaobopoT. BrimonHeHue
npeoOpa3oBaHus rpauKkoB

Xox padoThi:

3amaua 1. Mcnonb3yst mpeoOpazoBanusi TpaduKoOB, B OIJHOW M TOH K€ CHUCTEME
KOOPJMHAT MOCTpOMTE Tpadpuku HyHKIHIA:
1) Y= *;
2) ¥= 2%,
1,
3) s
gy =2 M,
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5) y= 2-|x|+3;

3amaua 2. Mcnone3ys mnpeoOpa3oBaHMsi TIpadUKOB, B OJHOM M TOH XKe CUCTEME
KOOPJUHAT MOCTPOITE rpaduKu PyHKIIHIA:

DF:f;

2) y=x+3.

3) y:[x—2)2+3_
2) y=‘[x—2)2+3‘_

5) y= —‘[x—?)j +3‘;

3amaua 3. Wcrnonb3yst mpeoOpazoBaHusi TpauKoB, B OJHOW M TOH K€ CHUCTEME
KOOPJIMHAT MOCTpoTe Tpaduku HyHKIIHIA:

1 1 i
1) 7=VT;9) =27 ) yzz'\/'_x%) yzg'\/;_z;S) e '[HU_E;

3amaua 4. Wcnonb3yst mpeoOpazoBaHusi TpaduKoOB, B OAHOW M TOH K€ CHUCTEME

|
1]
|

KOOPJIMHAT MOCTpoiTe Tpaduku HyHKIIHIA:

1

1 1 1 ‘ ,
X+2 5)

y=— _y= y= -3 r=
1) x:2) x+2;3) x+2 4)

r+ 2

Samanue 5.

Hcnonbaysa rpadmk GyHrumm y = f(x), nsobparkeHHbII Ha puc.
nocrpoiTe rpadpuk GpyHKIUN:

a) y = f(—x); B) y = —f(-x);
6) y = —f(x); r)y=flx - 1) + 2.
YA
4 /r
/ 4
l 1
_—6 - 0 | P 7
[ X
-2
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y=x'+4z+6

3amaya 6. Belgenutb B KBaApPAaTHOM TPEXWICHE IIOJIHBIM  KBaJIpar,

noctpoite rpaduk GyHKIMU, UCIIOJIBb3YsI MPaBHIIa TpeoOpa30BaHMUs.

y=—
3amaua 7. IIpeoOpasyiite (yHKIHIO x=1 | pocrpoiite ee Tpaduk, HCIONB3Ys

npaBuia MpeoOpa3oBaHMUs.

3amanue 8. Jlan rpaduk pynkuuu y = f(x). [Toctpoiite rpaduk GpyHKINM y =
g(X)npu yKa3aHHBIX (.

1) &(x) = [(-x); 2) g(x) = ~f(x): 3) g(x) = f(x) - 2; 4) g(x) = f(x + 1);
2) g(x) = f(2x); 6) g(x) = 5f(x).
INPAKTUYECKAS PABOTA Ne21
Pewenue payuonanvHbvix ypagHeH Uil U HEPAGEHCME

Heab padoThI:HAYYUTHCS pellIaTh PAlMOHAJIbHBIE YPABHEHHSI M HEPABEHCTBA
Pe3yabTarsl:
MemanpeomemHbwle:
BJIQJICHUE HaBbIKAMU IO3HABATEJIbHOM, Y4€OHO-MCCIEAOBATENbCKOM W MPOEKTHOU
JeSITeIbHOCTH, HaBbIKAMHM pa3pellieHus MpoOJieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TOUCKY METOJOB PEIICHUsS] MPAaKTUYECKUX 3a/]ad, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;
npeomemmHtule:
BJIaJICHUE CTaHIAPTHBIMU NMPUEMAMM DPEIICHUS PALMOHAIBHBIX M UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHMH W HEPABEHCTB, HUX
CUCTEM; HCIOJIb30BAHHE TOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM, B TOM YHCIE JUIS
MOKCKa MyTH PEUICHUS U WILTIOCTPALIMU PEIICHUs] YPaBHEHUN U HEPABEHCTB;
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Buowt Oeamenvnocmu:V3ydyeHue TEOpUM PpAaBHOCUIBHOCTM YPaBHEHMH U €€
npuMeHeHus. [loBTopeHue 3amucu peleHus CTaHAAPTHBIX YpPAaBHEHWM, INPUEMOB
npeoOpa3oBaHusl ypaBHEHUM Uil CBEAEHUS K CTaHAAPTHOMY YpaBHEHHUIO.
O3HakOMJICHHE C OOIIMMHU BOMPOCAMH pEIICHUS HEPAaBEHCTB U HCIOJIb30BaHUE
CBOMCTB M rpaduKOB (PYHKIIMI MPU pElICHUH HEpaBEHCTB. PelieHrne HEpaBEeHCTB U
CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHbIX CIIOCOOOB.
Xoa padorhi:
| ypoBenn

TECT:

1) Pemiuth ypaBHeHnue:  x-1

B) 1, A) 0, B) Her pemennii, I') Xe (— o0; 1)u (1; ).
+bx+5

2) Pemnth ypaBHEHUE: z+1

A) Her pewenuit, b) - 1, B) - 5,I') - 1; - 5.
2z-3 5-x _x+2 _

3) Pemmts ypaBHenne: ¥-3  %-3 -3

0.

A) - 2; B) Her pemiennii, B) Xxe (- o; 3)u (3; «©),I)x € R.

4) Pemuth ypaBHeHHUE: ax = 1.

A) Eciua = 0, To xe R; ecnn a = 0,TO HET pelICHUH,

b) Ecnu a = 0, To HeT pemienuii; ecnma # 0, To x =1/a ,
B) Ecrma=0, 1o xe R;ecniua # 0, To x =1/a

I')Her peuienwuii.

2 ypoBeHb:
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i _ 3 b _ 8%
3x+1 8x-1 9x®-1 1-9x*

Pemuth ypasHenue

HaiiTy KOpHM ypaBHEHHS:
1) 3_4:—1___,_-"2*5_5,
x-1 x+1 21
2) x+2 x(x-4) x-2 4(3+2x)
x-2 x2 -4 x+2 4~ x?

PemuTs HEepaBeHCTBO:
1) -3 +2x-6>2x*-x*+4x - 2;
2) xX*-3x2-4x+12>-3x + x* + 12x - 4.

4) Ilpu xakux a ypaBHeHHeax? — 4x + a + 3 = OumeeT Oosiee OJHOTO KOPHS?
A)-4<a<o,

B)0<a<1l1,B)ae(-~x; 0)u(0; »x),lNN-4<a<0;0<acx<l.

5) Ilpu kakux a ypaBHeHHe(a — 2)x%+

+ (4 - 2a)x + 3 = OuUMeEET €AMHCTBEHHOE peIICHUE?

A)2,B)ae (- o; 2)u (2; ©),B) 5, T) - 4.

6)Pemnth ypaBHenue: | x2 - 1| + | a(x - 1) = 0.

2. OTBeThTE Ha KOHTPOJIbHBIE BOMPOCHL: a) UTO 3HAUUT peumnTh ypaBHeHHEe?0) YUTo
3HAUUT PEIINTh HEPABEHCTBO?

3. OdopmuTte u caaiTe OTYET MPEMOIaBATENIO.

IMPAKTUYECKAS PABOTA Ne22

Pewenue nepasencme memooom uHmepeaos.
eab padoThI: HAYYUTHCS PEIIATh HEPABEHCTBA METOJIOM UHTEPBAJIOB.
Pe3yabTarsi:
MemanpeomemHbole:
BJIaJICHUE HaBBIKAMM TI03HABATEJIbHOW pPEIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIMTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, TPAHUL] CBOETO
3HAHMSI W HE3HAHWs, HOBBIX TMO3HABATEJBHBIX 33Jad W CPEACTB [Js HUX

TOCTHKECHUS; BpeOMemHuble:
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BJIAJICHWE CTaHAAPTHBIMU MPUEMAMH PEIICHUS PaIlMOHATBHBIX M UPPAIMOHATBHBIX,
MOKa3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPHUUYECKUX YpaBHECHUN W HEPABEHCTB, HX
CUCTEM; HCIOJIh30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCIE IS
MOMCKA ITyTH PEIICHUS U WUTFOCTPAINH PEIICHUS YPAaBHCHU U HEPABEHCTB;

Buowvt oeamenvnocmu:O31aKoMIIeHNE ¢ OOIUMHU BOTIPOCAMHU PELICHHS] HEPABEHCTB U
UCTIOJb30BaHUE CBOWCTB M TpadMKoB (PYHKIMIA MPU PEIICHUU HEpaBeHCTB. PemieHue
HEPaBEHCTB U CHCTEM HEPAaBEHCTB C MPUMEHEHHUEM Pa3IUNIHBIX CIIOCOOOB.

Xoa pa6oTtsi: | ypoBeHb

1 .3anummTre AJITOPUTM PCHICHUA HCPABCHCTB MCTOAOM HMHTCPBAJIOB!

1. Haiitu oOnacthb onpeaeneHus QyHKIIUU.
2. Haiitu nynu QyHkimu.
3. OTMEeTUTh Ha KOOPJIMHATHON NPSIMOW HMHTEPBAJIbI, HA KOTOpPbIE 00JACTh

ompeecHs pa30ouBaeTCs HYIIMHA (PYHKITHH.
4, Onpenenuth 3HaK (QYHKIMH HAa KaXJIOM MPOMEXKYTKE (MHTEpBaJe), s
ATOTO BRIOMpAEM YHCIIO U3 JAHHOTO TPOMEXKYTKA M TMOJCTABIIsIEM B (DYHKITHIO.
5.  3anmcaTh OTBET, yIOBIETBOPSIONINN 3HAKY HEPABEHCTBA.

2.PemmTe HepaBeHCTBAa METOIOM MHTEPBAJIOB:

a) x—1x+7)20 . 5 (2x=5]{x+3]=0,

B) x[3—x|(6+x)(x—39)>0

3.Pemmte HepaBEHCTBO, PA3JI0KUB €r0 JIEBYIO YaCTh HA MHOKUTEIIH:

a) |x*—16][x+7)>0 . 6) ¥—25x<0;

6) 4 +4x—3<0

4 Haiinute 0o6iacTh onpeneneHust GyHKIUM:

a) y:m; 6) y=vx|x+9](2x—8]

5.Pa3bepurte anropuTM penieHusIpaioOHaATbHBIX HEPABEHCTB METOI0M HHTEPBAJIOB:

Ax o
3aMeTHM, YTO paluOHaJbHbIe HepaBeHcTBa %U*  jerko CBOAATCS K PELICHUIO

HCPABCHCTB BBICOKHX cTeneHell. YMHOXHM 00€ 4YacTH TaKoro HCPaBCHCTBA Ha

MHOTOWwIeH 7% KOTOpPBIA  TIOJIOKUTEJIEH  IIPU  BCEX  JOIMYCTUMBIX

b
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3HadyeHusAx x (T.k. =0 ) Torma 3HaK HCXOJAHOTO HEPABEHCTBA HE MEHSETCS, M

noJiyuyaeM HepaBeHCTBO 1*) 210 sxBuBajeHTHOE TaHHOMY HEPABEHCTBY.

PIxl g Pix)- Qix) v,

Wrak: Y“*  >KBHBaJEHTHO CHCTEME HEPABCHCTB {Qixlﬂ KOTOpas Jajiee PEIiacTCs

MCTOJOM HMHTCPBAJIOB.

6.Pemnte HepaBeHCTBO:

X—S}D 5X+2{:D

a) X+4 . 0) x+4 .

2 YPOBEHb.
1.PemmuTe HEPABEHCTBO:

a) [X=1F(x=24)<0 5 [x+7)(x—4F[x~21)>0 .
B) (x—9F (x—2F (x+6f [x—1)=0

OTtBeTbTe Ha BOMpOCH: a)Kakoe HYXHO BBITIOJIHATH NMPeoOpa3oBaHWE HEPABCHCTBA,
yTO0 OBl TpUMEHATH MeToa uHTepBanioB? 0) Kak pematorcs panyoHandbHbIC
HEpPaBEHCTBA METOJOM HHTEpBaJioB? B) Kak MpOMCXOIUT CMEHAa 3HAKOB B KOPHSIX
Pa3IMYHOM KPATHOCTU TMPU PEHICHUH HEPABEHCTB BBICOKUX CTEMEHEH METOJ0M
UHTEPBAJIOB?
IMPAKTUYECKAS PABOTA Ne23
Pewenue uppayuonanvhovix ypasnenuil u HEPageHcme
Heab paboThI:HAYYUTHCS PEIIaTh UPPAMOHATILHBIC YPABHEHUS U HEPABEHCTBA,

Pe3yabTarsl:

MemanpeomemHuble:

Biianenue craHIapTHbIMU NpUEMAaMU PELICHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
IIOKA3aTEIIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, MX
CUCTEM; HCIIOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIE MJIA
IIOMCKA IYTH PELIECHUs U WUIFOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;
npeomemmHtule:

BJa/ICHUE HAaBBIKAMM I[1O3HABATEJIBHOM, y4eOHO-HCCIENOBATEIbCKOW M IMPOEKTHOM
JesITeIbHOCTH, HaBbIKAMH pa3pelieHusi MNpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IMOMCKY METOJOB PELICHUS IPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

Buowt oeamenvnocmu: Penmienue palmoHaNIbHBIX, UPPALIMOHAIBHBIX, IOKA3ATEIbHBIX
U TPUTOHOMETPUUECKUX YpaBHEHUU U cUcTeM. Mcronb3oBaHue CBOWCTB U TpadUKOB
GyHKUMA Ayg peuieHus ypaBHeHUM. IIOBTOpeHHME OCHOBHBIX MPUEMOB pEUICHUS
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cucreM. PemieHune ypaBHEHUIl ¢ NpPUMEHEHHEM BCeX MPUEMOB (pas3NoKeHHsS Ha

MHOXHTEJH, BBEJCHNUS HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, Ipa)UYecKOro MeToja).

Perienne HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IMYHBIX CIOCOOOB.
Xoa pa6otbl: 1 ypoBeHb.

3aoanue 1. Ucnionb3ysl, N3y4eHHbIE METOABI PEIICHHS HPPALMOHAIIBHBIX YPaBHEHUH,

BBITIOJIHUTE CAMOCTOSITEIbHYIO paboTy:

Bapuanr 1 Bapuanr 2
Pemnte HEpaBEeHCTBO PemuTe HEpaBEHCTBO
N 2

2Nx+8 <x+42 -
2.\1'1}‘: +8 > X—|—2

3VE+2>V4—x -
3V2x—8 </éx+13

Pemuth ypaBHEeHHE
Pemute ypaBHEeHHE

4 NE—2 4 xt6=4 f f
4.*&-2K+5_wx+6:1

8f 3
5V —7=1 —
5% —26=1

2 YPOBeHb:

PemiuTe ypaBHenme

1) V1-2x-J13+x =Jx+4;
2) VTx+1-VB-x=+15+2x.3) Y25x° - 14d =x; 4) x*=19x%-34.

PemuTs HepaBeHCTBO

1) Vx+2 > Ja-x; 2) V3+2x2Jx+1;
3) V2x-5 <Jbx +4; 4) J8x-2> x-2:

3amanue 2. 3anuImMTe OTBETHl Ha CIEAYIONIHUE BOIPOCHL:

1. Kakue ypaBHeHUsI 1 HEpPABEHCTBA HA3bIBAIOTCS UppanoHanbHbiMu? [IpuBeaure
pumep.

2. KakuMu 1omKHBI OBITh TIOJIKOPEHHOE BBIPAKEHUE W 3HAYCHUS KOPHS, CCIIH
MOKa3aTellb KOPHS YeTHOE (HEUETHOE) YUCIIO?

3. Ha yem ocHOBaHBI METO/IBI PEIICHUS UPPAITMOHATBHBIX YPAaBHEHUN?

70



4. Kakue MeTO/Ibl pellieHHs] UPPALMOHAIBHBIX YPAaBHEHU CYIIIECTBYIOT U B UeM OHHU
3aKJIFOYArOTCA?

5. PaccmotpuTe pelieHus ypaBHeHUN Ha MPUMEHEHUE 3TUX METOJIOB.
ITonckazka: Yueonuk M.M.bammakos ctp.231. Haifti oTBeT Ha Bompoc:

6)Kakue hopmyssl MOJIE3HO TOMHUTH TIPU PEIICHUH MPOCTEHIIINX UPPATMOHATBHBIX
ypaBHEHUI?

[Tonckazka: YueOnuk ctp.243. HaiiTu u 3anucaTh KpaTko METOJI BO3BEICHUS
HEPABEHCTBAB KBaJparT.

7. OopmuTe U cnaiTe OTUET MPENOAABATEIIO.
IMPAKTUYECKAS PABOTA Ne24
Pewenue noxazamenvHvixX ypagHeH Uil
eab padoThl: HAYYUTHCS PEMIATH MOKA3aTEIbHBIE YPABHEHUS
PesyabTarsl:

MemanpeOMemete:

HMcnonp30BaTh BCE BO3MOXKHBIC pPeCypChl A1 NJOCTHIKCHHUSA ITOCTABJICHHBIX I.[CJIGVI u
peain3aliii ILUIAHOB ACATCIbHOCTH, BI)I6I/IpaTI> YCIICIIHBIC CTPATCTHUKU B PA3JIMYHBIX

CUTYyaIUsX;
npeomemHule:

BJIAICHUC CTAHAAPTHBIMU IIpUCMaMM PCHICHHA PAlMOHAJIIBHBIX W HPPALlMOHAJIBHBIX,
IMOKa3aTCJIbHBIX, CTCIICHHBLIX, TPUTOHOMCTPHYCCKHX ypaBHCHI/Iﬁ N HCPABCHCTB, HX
CUCTCM; HCIIOJb30BAHUC TOTOBLIX KOMIIBIOTCPHBLIX IIPOTrpaMM, B TOM YHUCIIC JIA

IIOMCKA IYTH PELUICHUS U WUIKOCTPALIMU PELICHNUS] YPAaBHEHU U HEPABEHCTB;

Buowvl deamenvnocmu: PellieHne ypaBHEHU C NTPUMEHEHHEM BCEX MNPHEMOB

(paSJ'IO)KeHHH Ha MHOXMHWTCIIM, BBCACHHIA HOBBIX HCH3BCCTHBIX, IIOACTAHOBKH,

rpauuecKkoro MeToa).

Xoa padorsi: | ypoBeHb

3ananue 1.
[lepeuriciure criocoObl peleHus: OKa3aTeIbHbIX YPaBHEHUN.
3ananue 2. [loctpouts rpaduk GyHKIUN U 3aMKUcaTh UX CBOIMCTBA.

1Y 1" 1Y n”
) 56 1) (6
Bapuant-1. a) 2 0) 3 Bapuant-2. a) v 0) 8

3amanue3. Paz0oepute peiieHue cieayommnux ypaBHeHU:
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=

1) 43 + 4x=260; 2) 42 6

2°+10 7
3) 4 2°-274)36x—2*18x=8*9x;

Pemenne:1l) 43 +4x=260 = 4*(43+ 1) =260 =4 **65 =260 (: 65) =4*=4 =
x=1

il L 1
(3]

2) 4 L2y TP _5=4x7 x?-4x-5=07"x1=5,x2=-1

OtBer.X1= 5, x2=-1

27 41 7 ‘
0_ ; (H10 _ 7 2=t 48-dB=0
3) 4 27 =2 2X=t>0=} 4 t-2 =

=t1= 4 ut=-12% O3 = 2X= 4= x =2 Orser; x=2

4).36 % 2%18 X = 8% Q8> (4%Q) X _ 2%(2%Q) X = §* QX = QX *(4x_ 2*X . §) =0 =
9° 40 torma 4% —2*2%-8=02=t>0—"t2-2t- 8=0=—t=4 u

t=-2% 43 torma 2*= 4= x =2 OtBer; x=2

3ananued: Pemnre caMOCTOSITEIbHO YPaBHEHUS:

1 s ]
= =1 (27 =2 i
BapmanT-1. a) [2] , 0) 2 B) 3¥ 4.3 +3=0
-+l 1 I _ +3 I _ =gl _nr
r)5 +57 -5 —105“[[)3 5-7T =7 3

1 1Y 1Y
7 36)"" = — (—] —5-(—J +6=0
Bapwuanr-2. a) (25) =1 6) ( 6 ) \2 2

)4+ 47T -4 =52 ) 27T =TT 41027

2 YPOBEHb:
5. Pemuth cucremy ypaBHEHHUIA.
{Er—.v =1, {rﬂr =1

Bapuanrt-1. a) =25 Bapuant-2. a) T=8

KoHTpoabpHBIE BOITPOCHL:

1. Yto Ha3pIBaeTCs MOKa3aTeNbHOU (PyHKITHEH?
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2. Kakumu cBoiictBamu oHa o0iagaer?

3. Kak pacnosnioxxeH rpaduk moxkazareJbHON (GyHKIIHH?
4. Kakue ypaBHEHUsI HA3bIBAIOTCS MTOKA3aTEIbHBIMU ?
OdopmuTe 1 cnaiiTe OTYET MPENOIaBaATEINIO.

INPAKTUYECKAS PABOTA Ne25
Pewenue noxazamenvHvlX HepaAGeHCME.
Iesanb padoThl: HAYYUTHCS pelIaTh OKa3aTEIbHbIE HEPABEHCTRA.

PesyabTarsl:
Memanpeomenuule:

BJIQJICHUE HABBIKAMHU I103HABATEIbHOM pPEQPIEKCUM KaK OCO3HAHHUS COBEPUIAEMBIX
JNEWCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IO3HABATENIBHBIX 337a4 U CPEACTB IS MX JOCTHKCHUS,
npeomemHule:

BJIQJICHUE CTAaHJAPTHBIMU MPUEMAMU PELICHUS PALMOHAIBHBIX U UPPalUOHAIbHBIX,
IIOKA3aTEIbHbBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHCIIE JIA
ITIOMCKA IIyTH PELICHNS U WUIKOCTPALMU PELIEHUS YPABHEHUN U HEPABEHCTB;

Buowt oeamenvrnocmu: O3HakoMIIeHHE ¢ OOIIUMH BOTIPOCAMU PEILICHUS HEPABEHCTB U
UCIIOJIb30BAaHUE CBOMCTB M TpadukoB (PYHKIMI MpHU pelieHUn HepaBeHCTB. Pemienue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHBIX CTIOCOOOB.

Xoa padotsi:| ypoBeHb

1.3anummuTe cnocoObl pelieHusl U PEIInTe JaHHbIC HEPABEHCTRA.
A. HepaBeHncTBa, cBoAsIIHMECS K TpocTeluM. Pemmatores npuBeneHneM 00enx yacTeit

HEPABEHCTBA K CTEINEHHU C OJIMHAKOBBIM OCHOBaHUEMa)2?> 2 X+2;6)[%]x - [%T |
B. HepaBeHCTBa, pelaeMbie ¢ OMOIIBIO BEIHECEHHS 32 CKOOKH OOIIEr0 MHOYKUTEIIS.
8 x 2x-1_2x>48
B. HepaBeHctBa, pemaemple ¢ MOMOIIBIO 3aMEHBI IIEPEMEHHOM.
2+ 237*<9
2 Pemmts HepaBeHCTBa: 1)27%2<812) 4°2<0,25.
3) 42°120,16 4) (0.5)7 -3 < 45) 4524<0,25 6) 0,42*120,167) (0.5)7-3< 4,
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8) [%]:HE ) [%Jﬂ—h.

PemuTes rpadpmyuecKkH HepaBeHCTBO:

1)(') = x+1; 2) (1) <x—l;
3 2 2
38) 2* <91, 4) 8*> 2,1,

3 3 3
2 YPOBEHb.

1.Haiiti HanOoabIIce ICJI0C 3HAYCHUC X, YAOBJICTBOPIOIIECC HCPABCHCTBY.

440
o

2:6 >8-6

Pemurs rpadmuecku ypaBHeHHe:

1) 2*=3 - 2x - x% 2) 3*=Vx;
JHECRERO P
) 3 » % 2
PewmiuTs HEepaBeHCTRO:
o 1) 11V, 112 2) 0,3V%0-* > 0,3*

OTtBeTbTe Ha BOMpOChl: a) Ha kakux cBONCTBax()yHKIIMHOCHOBBIBAETCS PEIICHHE
MPOCTEHIINX MOKA3aTEIbHbIX HEPABEHCTB?

IMPAKTUYECKAS PABOTA Ne26
Pewenue nozapugpmuueckux ypasuenuil.
Hean padoThl: HAYYUTHCS peIIaTh JOTapUPMUUECKUE YPABHEHUSI.

Pe3yabTarsl:

mem anpedmemubte:

BJIQJICHUE HAaBBIKAMHU II0O3HABATEIBHOW PEQPIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX

JNIEUCTBUMA U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUI] CBOETO

3HAaHHA W HC3HAHHWS, HOBBIX IMO3HABATCIBbHBIX 3ada4d M CPCACTB AJIA UX HJOCTHUIKCHUSA,

npeomemHule:

BJIAICHNEC CTaHJAPTHBIMH IPpUCMaMM PCUHICHHUSA pPallMOHAJIBHBIX W HpPpalHOHAJIbHBIX,

IMOKAa3aTCIbHbIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ N HCPABCHCTB, HX

CUCTCM; HCIIOJb30BAHHUC TOTOBBLIX KOMIIBIOTCPHBIX IIPOI'paMM, B TOM YHCIC OJIA

ITOMCKa IyTH PELICHNS U WUIKOCTPALUU PEUIEHUS YPAaBHEHUN U HEPABEHCTB;
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Buowt oeamenvnocmu: PelieHue nokasaTelbHbIX U JIOTApU(DMUUECKUX YPABHEHUHN U
HEPABEHCTB I10 U3BECTHHIM aJITOPUTMAM.

Xoa padorsi: | ypoBensn

1.VYka3aTh U UCIIPABUTH OLIMOKU B PEUICHUU YPABHEHHUS:

log, x* +log, x* =6
dlog, x+ 2log, x =6
Glog, x=6

log, x=1

CERESH | 2

log , 5x+1)=2

2.Pemnre ypaBHeHHe I10 OIIPEEIICHHUIO.

3. Pazbepure anroputM pemeHusIypaBHESHUS 3aMECHOM IIEPEMEHHOMN U 3aIUIINTE €TO B
TETPalb.

lﬂgzg x—>5log,x+4=0

HOgdR
RS A HHOE
t=log, x
P —5t+4=10
= 2!
i=1 leg,x=1 [I ) =2
=4 leg, x=4 x=16&
xe=0 x =0
4. Munu-Tect
HCPABCHCTBA b T A II
log (4x—3)<1|(=e2) . —52\ 3.
£s N ) &
2.| log;xi=d4 | %2 9 +9 81
3 log%(3+x)=—1 2 1 35 2
4. lg3x=<21g3 | (03) | (©9) | (23) | (o)

2
5. PeluTh ypaBHEHHS: 1-::ug2(3x+1)=1-::-g2 3+1 ’ log ;" x—3log, x+2=0
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log, (4x— 1): 3
2 ypOBEHb.

1.Pemmthb YPaBHCHHUC U HCPABCHCTBO IIOBBIIIICHHOM CJIOKHOCTH, 1aTb TCOPCTUICCKOC
000CHOBAHHE ATAIOB peUICHUA

]_ =
A). T —- K). log o5 (2 +x +31)< log 5, (10x+11)
L logylog,(x—3)=0 , lgli+2x)=lg3+14 log,[x* —2x-8)=1

OTBeTbTE Ha BOIIPOCHI:

Kakue ypaBHeHUs Ha3bIBatoTcs lorapudmudeckumu? Bceeraa nu norapudgmudeckoe
ypaBHEHHUE PEIIaeMo, T.e. UMeeT cMbici? HazoBuTE METObI pellieHus, KOTOpbIe
L[EJIECO00PA3HO UCIOIB30BATh VISl ITUX YPaBHEHU.

INPAKTUYECKAS PABOTA Ne27
Pewenue nozapugpmuueckux nepagencma.
Hean paboThI:HAYYUTHCS pelIaTh JorapupMUUECKUe HEPABEHCTBA.
Pe3yabTarhi:
MemanpeomemHbwle:

BJIQJICHUE HAaBBIKAMHU II0O3HABATEIBHOW PEQPIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHHM, TPAaHUI] CBOETO
3HAHWS W HE3HAHWS, HOBBIX IMMO3HABATEIIBHBIX 3a/1ad U CPEICTB JJIS WX JTOCTHKCHHUS;
npeomemmuule:

BJIAJICHUE CTAHJAPTHBIMU MPUEMAMH PELICHUS PAlMOHAIBHBIX U UPPAUUOHAIbHBIX,
MOKAa3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHECHUN W HEPABEHCTB, HX
CHUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MHPOTPpaMM, B TOM YHCIE IS
IIOMCKA IYTH PELICHUS U WUIKOCTPALIMY PELICHUSI YPABHEHU U HEPABEHCTB;

Buowt oeamenvnocmu: Penienne nokazaTteabHbIX U JOrapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMaM.

Xoxa pabotbi: | ypoBeHb

Halitu obaactes onpeaeneEus QyHKIWH:

1) y=1g (3x - 2); 2) y = log, (7 - 5x);
8) y=log, (x*-2); 4) y = log; (4 — x?).
1. 2
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2. Paz0epute anropuT™ pelieHusi HEpaBEHCTBA U 3aHILUTE €ro MOJTHOE PEUICHHE:

logg 5 (2 4+ @ — 6) = logg 5(x + 4).

Pemenune. Haunem c¢ ompenenenuss 00JiacTh JOMYCTUMBIX 3HAYEHUN HEPABEHCTBA.
Bripaxkenue, crosiiee 1moj 3HaKOM Jiorapupmudeckor pyHKIIMHU, TOJKHO MPUHUMATD
TOJILKO TOJIOKUTEIbHBIE 3HAYEHUSI. JTO 3HAYMUT, YTO MCKOMAsl 00JIACTh JOMYCTUMBIX
3HAUYEHUN ONpPENIENeTCs CIeAYIONEe CHCTEMON HEPABEHCTB:

w2+ x—6>0, - r € (—oo;—3)U(2;+00),
r+4=10 x> —4

Pelurs HEpaBeHCTBA: 1 log, 2x— 1)~ 2, Z.E(EX_B)HE(IH)’

log ; (2—x)> -1
3 Og%( ) 4 gBx+1)<lg(x-3) glogy (2* +4x+3) >3

2 ypOBE€Hb.

Pemuts HepaBeHCTBA:
= 2x*+ 3
2 <0

3x
0; ;
21 " log% oeT 3)l0805 % +logy 5z +1) 2 1

1) log,

Haitu obnacts onpenenenus pyHKUIHM:

1) y = log; (x* — 4x + 3); 2) y=logg 31x+2;
- X
3) y=lgx+lg(x+2); 4) y=Jlg(x-1)+lg (x+1).

OTBeThTE HA BOMPOCHL: YTO HY>KHO ONPEAESIUTh BHAYAJIE JJIS1 TPABUJIBHOTO PEIICHUS

norapupmMuyeckre HepaBeHcTBa? Kakum MOXKET ObITh YMCIIO MO 3HAKOM Jorapugpma?
IMPAKTUYECKAS PABOTA Ne28
Pewenue cucmem ypagnenuii u HepageHcme ¢ NPUMeHeHueM pa3iuiHbIX MEenoooe.

esp padoThI: HAYYUTHCS PELIATH CUCTEMBI YPABHEHU U HEPABEHCTB C
MIPUMEHEHUEM PA3JIMYHBIX METOAOB.

PesyabTarsl:
Memanpeomennule:

BJIa/ICHUE HAaBBIKAMM TI03HABATENbHOM pediekcurn Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN, IPAHUL CBOETO
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3HAaHUSA U HE3HAHUS, HOBBIX MO3HABATEJIbHBIX 33/a4 U CPEACTB JJIS UX JOCTUIKECHMS,
npeomemmuuie:

BJIQJICHUE CTAaHJAPTHBIMU MPUEMAMU PELICHUS PALMOHAIBHBIX U UPPalOHAIbHBIX,
II0OKa3aTEIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIIE JIA
ITIOMCKA IIyTH PELICHNS U WUIIOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

Buowt oeamenvnocmu:licnonb3zoBanue CBONUCTB U Irpa@uKoB QYHKIMN 171 pelICHUS
ypaBHeHH. [IOBTOpeHHE OCHOBHBIX MPUEMOB PELICHHS CUCTEM. PelnieHne ypaBHEHHUI
C MOPUMEHEHHEM BCEX MPUEMOB (Pa3JIOKEHUSI HA MHOXKUTEIW, BBEICHUS HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, rpaduyeckoro Merona). Pemienne cucteM ypaBHEHUH ¢
MPUMEHEHUEM Pa3IMYHBIX CI0CO00B. O3HAKOMIIEHHE C OOIIMMH BOIIPOCAMHU PEIIECHUS
HEPABEHCTB M UCIIOJb30BaHUE CBOMCTB U TpadukoB (YHKIUN TMpU PELICHUH

HEPaBEHCTB.
Xoa padorhi: | ypoBenn

{x =13,

Xy = —4.

1.Pemmmth cucteMy ypaBHEHHUI: a)

A) (4;-1); B) (-1; 4), (4, -1); C) (-1, 4); D) (-2; 5), (4; -1); E) (-1; 4), (5; -2).

2
4x .]"?_2 |:H+Eilllll=_1.l
5) Ix—dy=-1 g) L4 =16 (cnocobom TI0JICTAaHOBKH )
r}-'—}{—l:'}; {xz+2}?z=36
3x%—2y* =-20

D yix+1= 0-(rpa(b1/1quKI/I) 1) (crmoxeHus )

15 12 1

2 p) -
2 Pemmte ypapHenne: & —0x xt+6x X

4 Hailinute HanOoJbIIee 1eJI0e 3HaYeHUe a , MPU KOTOPOM CyMMa
11— 2 3-Z2a

apobeir 2 M ¢  TOJOXHTENbHA. (MGTOILOM UHTEPBAJIOB).
log, |x* —4x+3l<1

5.PemmTh HEpaBEeHCTBO

6.Pemuth cuctemy ypaBHEHU:
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log, x—log, y=0 X £ 2¥ —12

2 ypoBeHb.

Pemmnts cucteMy ypaBHEHHNN:

25.9¥ = 162,

4y = 45

1) (mo/icKa3Ka: MepeMHOKbTE YPaBHEHHS JAHHOW CUCTEMBI)

log, x—log, y=1

2) log, xy =3

OtBeTbTe Ha Bonpoc: Kakue eMeTo/1bl peleHUsICUCTEMbl YPaBHEHU U HEPABEHCTB
BBI 3HaeTe?

INPAKTUYECKASA PABOTA Ne 29

Hcnonvzoeanue ceoiicme u cpaguroe gynkuyuil 014 pewieHus ypasHeHuil u
HepaseHcma.

Iesb padoThI: HAYYNTHCS PELIATh YPABHEHUS U HEPABEHCTBA UCIIOJIB3YS CBOWCTBA U
rpaguku QyHKIMIA.

Pe3yabTarhl:
MemanpeomemHbwle:

BJIa/ICHUE HaBbIKAMU II03HABATENIbHOM pe(IeKCUU KaK OCO3HAHMs COBEPIIAaEMbIX
JNEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IO3HABATENIBHBIX 337a4 U CPEACTB JUIS MX JOCTHKECHUS,
npeomemmuule:

BJIAJICHUE CTAHIAPTHBIMUA NPUEMAaMH DPEIICHUS PALUOHAIBHBIX M HPPALMOHAJIBHBIX,
NIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPABHEHUN W HEPABEHCTB, HUX
CUCTEM; HCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMM, B TOM YHCIE JIS
NOMCKA MYTH PELICHUS U WIUTFOCTPALMU PELICHUSI YPABHEHUN U HEPABEHCTB;

Buowt oeamenvnocmu: Vicnonb3oBanue cBOWCTB U rpadukoB GYHKIMMA AJI PEIICHUS
ypaBHEeHUH. . PellleHne ypaBHEHUN C NPUMEHEHHEM BCEX NMPUEMOB (pa3joKEeHUsS Ha
MHOJKUTEJIHM, BBEJICHUSI HOBBIX HEM3BECTHBIX, MOJACTAHOBKU, I'paUyecKoro MeEToAa).
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O3HakomiieHHE € OOIIMMHU BOMPOCAMHU pEIICHUS HEPaBEHCTB U HCIOJIb30BAHUE
CBOMCTB U rpaukoB (PyHKINN IPU PEIIEHUN HEPABEHCTB.

Xoa padorsi: | ypoBeHb

-
o ] . =
1. Haitu 06macts onpejienenus gymkmuun ¥ = V2X ¥ -5

y =log, (X? - 4), eciu 1)( -2; 2); 2) (-o0;- 2) U (2; +0).

2.Pemmnte rpaduuecku ypapHeHue: 2x>=x+1

3i—x =log.(x—3)

3. Pemuth ypaBHEeHUE

Ha#iTu npoMesxyTkH, HA KOTOPHIX rpauk QyHKIHH:
1

1) y=x8%; 2) y= x3 — nemur BhmIe (amxe) rpaduka PyHK
MU Y = X.

HaiTu obnacth onpegeneHusa GpyHKIUN:

1) y=3Jl-x; 2) y=°J2-x2;
3) y=3Bx*+1)% 4) y=\/x2-x—2.

BbISICHUTH C TOMOIILIO rpadMKOB, CKOJBKO KOpHe#l HMeeT ypas-
HeHue:

1) Vx-6 =—x%; 2) Vx =(x-1)?%;
3) JVx+1=x2-T; 4) x¥*-1=Jx+1.

PeminTs rpadpuyeckn ypaBHeHME:

x X
1) (l) =x+1; 2) (l) =x-1
3 2 2
3) 2’=—x-:‘7-; 4) 3" =11 -x.
2 ypoBeHsb.1.

Pewuts rpadpuyuecku ypasHEHHE:
1) 25=3 - 2x — x%; 2) 3% =Jx;

o= e
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Pemuts rpadpmyeckn ypaBHeHuUe:

1) log, x=—x + 1; 2) log, x=2x-5;
2

3) lgx=J;; 4) lg x=2".

OTtBeThTe Ha Bonpoc: Ha uém ocHOBaHOpeIIeHUH ypaBHEHU 1 HEPABEHCTB?

IMPAKTUYECKASA PABOTA Ne30

Hpumeuenue MamemamuyeckKux memooos 0s peuienun cooepofcameﬂbublx 3a0au
U3 pa3jindHvlx obacmeit HAYKU U npaKmuKku.

HC.]II) paﬁoTbII HaY4YUTHCA PCIIaTh HCCIOKHBIC 3a/1a1 U3 pa3JIMNIHBbIX obOnacrei HAaYyKH
" IIPAKTHUKH.

Pe3yabTarhi:
MemanpeomemHbwle:

BJIaJICHHE HaBbIKAMU MTO3HABATEILHOM, YUeOHO-HUCCIIEI0OBATEIbCKON U TPOCKTHOM
NEeATEeIbHOCTH, HABBIKAMHU pa3pelieHus mpooiieM; CHoCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

npeomemmuule:

BJIAACHUC METOJAaMU JOKA3aTCIILCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IIPUMCHSATD,
IMPOBOAUTH AOKA3aTCIBbHBIC PACCYXKACHHA B XOAC PCIICHMA 3a1a4;

Buowt oeamenvrnocmu:1lpumeneHne MaTeMaTUYECKUX METOIOB ISl PELIEHUS
coJiep KaTeNIbHbIX 3aa4 U3 pPa3IMYHbIX 00JIacTEel HAYKU U IPAKTUKH.
HNHTepnpeTnpoBaHue pe3yJIbTaTOB ¢ yYETOM PEAJIbHBIX OIPaHUYEHUM.

Xoa padotsi: | ypoBeHb

3amaua Nel./[nunHa npsmoyronbHUKa Ha 3 cM Oosblie mupuHbl. Kakyro mmpuny
JIOJKEH UMETh TIPSIMOYTOJILHUK, €CIIN €ro TI0Mmaas 0ombIie 28 cm??

3amaua Neo2. PemieHo KoMHaTy (BKJIOYasi TIOTOJNOK) OKJIEUTh o0osimu. Obou
nokymnaroTes ¢ 3anacoMm 20% ot okienBaemMoil miomaarn. CTouMocTs 000€B yKa3aHa B
tabauie. [10TosIoK peleHo OKIIeUTh OeNTbIMU 000SIMU, CTEHBI - 3€JICHBIMU.

[Iupuna nBepu koMHathel paBHa 0,8 M, BeicoTa - 2 M. lllupuna okna - 1,5 M, BeIcOTa -
1 m. Ckosibko pyOJsiell Hajo 3aIUIaTUTh 3a 000U, €CIIM ICKU3 KOMHATHI MIPEICTABIEH Ha
pucyske?
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2.5 m

45m

Llena oboee 3a 1 m2 ( B pyb.) B 3aBHCHMOCTH OT NOKYNKH
1o 30 m2 ot 30 no 100 cebiwe 100 m2
M2
benwe 14 -13 12
3enensle 12 1 10
3amaua Ne3. UHrepHeT-mpoBaiimep (KOMITaHWS, OKa3bIBAKOIMAs YCIyTH  TIO

MOAKIIOYEHUIO K ceTu HTepHeT) npe/iaraet Tpu TapudHbBIX IUIaHA.

TapudHeii AGOHeHTCKaA NnaTa Mnata 3a Tpaduk
nnaH
MnaH «0= HeTt 2,5 pyb.3a L MG

600 pyb. 23 500 ME | 2 pyb. 2a 1 MO ceepx
Mnan «500 Tpadwvka B MecaL 500 MG

850 pyb. 33 200 MG 1,5 pyB. 33 1 MG ceepx
Mnan «800 TpadWKka B MecaL 200 ME

[Tonb3oBaTens miaHupyer, 4To ero tpaduk cocraBut 600 M6 u, ucxoas U3 3TOro,
BbIOMpaeT Hauboiee AemeBblid TapuHbii miiad. CKoJbKO pyOseil TOKeH 3ariaTuTh
MOJIb30BaTENb 32 MECSIIL, €CJIM €ro Tpaduk AeicTBUTENRHO OyaeT paBen 600 M6?

3amaua Nod.dupma COCTOWT W3 JBYX OTAEJICHUN, CyMMapHas BeJIMYMHA MPUOBLIU,
KOTOPBIX B MUHYBIIIEM Tojly cocTaBuia 13 muH. pyoseit. Ha aToT ron 3amimaHupoBaHo
yBEJIMYCHUE TPHUOBUIM TepBOTrO oTAeneHus Ha 75%, a Broporo - Ha 140%. B
pesynbTate, cymmapHas TOpuObUTb (UPMBI JTOJDKHA BbIpacTH B 2 pasza. Kakosa
BEJIMYMHA MPUOBLIM KaXKJOTo W3 OTIeNieHUui: 1)B MUHYBIIEM TOay? 2)B TEKYIIEeM

roay?

3agaua No5. TlomepeuHoe ceueHUe KEIE3HOIOPOKHOW HACHINIUA MPEACTABISAECT COOOM
paBHOOOKYIO Tpamneruto ¢ yriioM 450 u ocHoBanussiMu 8 M 1 14 M. CKOJIBKO 3eMJIH

HaJ0, YTOOBI ClIeNIaTh TaKyIO HACKITL HA TpoTspKkeHuu 100 M.

2 ypoBeHb.
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3amgada Nel. OnuH KaTeT NpsSMOYTOJIbHOTO TPEYroJibHUKA Ha 14 cM 0oJibliie Ipyroro, a
runoTeHy3a paBHa 34 cM. Haiiiute KaTeThl U B OTBETE YKAKHUTE UX CYMMY.

A) 46; B) 45; C) 44; D) 43; E) 42.

3amaua Ne2. Eciam ObicTpo Bpamarh BeApO C BOAOW Ha BEPEBKE B BEPTUKAIBHOU
IJIOCKOCTH, TO BOJa He Oyner BbUIMBaThes. IIpu BpamieHuu Benpa cuiia JaBJICHUS
BOJAbl Ha JHO HE OCTAETCSA MOCTOSHHOW: OHAa MaKCHMalbHAa B HIDKHEH TOYKE WU
MUHHMaJlbHA B BepxHel. Boga He OyAeT BbUIMBATHCA, €CJIU CUla €€ IaBJICHUs Ha THO
OyJIeT MOJIOKUTEIIbHON BO BCEX TOYKAX TPACKTOPHH, KPOME BEPXHEMH, I/Ie OHA MOXKET
ObITh paBHOM HyN0. B BepxHeill Touke cuia naBieHUs, BeIpakeHHas B HbloToHax,
paBHa , TJIe m — Macca BOJIbI (KT), V — CKOPOCTh JBIKEHUS Benpa (M/c), g — YCKOpECHHE
cBoOoHOTO ManeHus (cumraiite g = 10 m/c 2 ) , L — nouna BepeBku (M). C xakou
MUHHUMAJIBHOM CKOPOCTBIO HAJI0 BpalllaTh BEIPO, YTOOBI BOJA HE BBUIMBAJIACH, €CIIU
rHa BepeBku paBHa 0,784 M? OTBeT BbIpa3uTe B M/C.

OTBeTbTE Ha BOIIPOCHI:
a) B xakux o0yacTax HayKu BCTpEYAeTCsl MaTeMaTHKa?
0) HyxHa 5u B Batiieii npogeccuu 3HaHUsI MAaTeMaTHUKN?
Konmponsnaa paboma no meme « Ypasnenus u HepaseHcmeay

b padoTBI:KOHTPOJIb U YUET 3HAHUM IO PEIICHUIO MPOCTEHIINX YPAaBHEHUHN U
HEpPABEHCTB.

Pe3yabTarsl:
mMemanpeomemuuple:

BJIQJICHUE HaBbIKAMU MO3HABATEJIbHOM, YYEOHO-MCCIEAOBATENbCKOW W MPOEKTHOU
NEeSATEIbHOCTH, HABBIKAMM pa3peuieHusi NpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB DPEIIEHUS MPAKTUYECKHX 3a4ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB NTO3HAHMUS;

npeomemmHtule:

- BJAQJACHHUE METOJAaMM JOKa3aTeIbCTB M aJIrOPUTMOB PEIICHUS, YMEHHUE HX
NPUMEHATh, TMPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE pEIICHUs 3a1ady;
BJIAJICHUE CTAHJAPTHBIMUA NPUEMaMH PEUICHHS PALMOHAJIBHBIX U UPPALUOHAIBHBIX,
[OKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHCHUHM WU HEPABEHCTB, HX
CHUCTEM; HCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOTPpaMM, B TOM YHCIE JJIS
MOUCKA IYTH PEIIEHUS U WUTIOCTPALMU PELICHUSI YPABHEHU U HEPABEHCTB;
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Buovt oeamenvnocmu:Pemienne ypaBHEHHH C TIPUMEHEHMEM BCEX NPHUEMOB
(pa3nokeHusT Ha MHOMKWUTENM, BBEJCHUS HOBBIX HEWU3BECTHBIX, I0JCTaHOBKH,
rpaduueckoro merona).PemieHne cucreM ypaBHEHUH C NPUMEHEHHEM pPA3IUYHBIX
croco00oB.O3HakOMJIEHME C OOLUIMMM  BONPOCAMM  PELIEHUs] HEPAaBEHCTB W
UCIIOJIb30BAaHUE CBOWCTB U IpauKOB (YHKIMI NpHU pelieHuHd HepaBeHCTB.PemeHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHbIX CLIOCOOOB.

Xoa padorsi: | ypoBenb

1 BapuanT 2 BapuaHT
1. Pemure ypaBHeHue: 1. Pemure ypaBHeHue:
logo(3x+2) = -1+log,(6—-x) log (x+6)=—2+log (4 -2

. g;E).E;BJ. 3 14_’4}% T —62520 -53 34525
2. Pemute ypaBHeHHe:

2. Pelute ypaBHEHHUE: ,
, 2lg “x+lz x-1=10
Slogy x-leg,x—-2=0 1 1 1
NL-=2 10 —. =01 104y - 1. —
). 15210, —=13) J10:4) 5

2 1 2 1
hl-=3%—3 -1=.4 - 4%
y 3 ) G 3) 3 ) = 39 10
3. Pemure ypaBHEeHHe:
3.PemmuTe ypaBHeHue:
2:3% 4+ 3%2 = 57;
2% + 323 =22;
4.Pemure HEPaBEHCTBO:
4. Pemute ypaBHEHHUE: J J
2x — 5=V4x —7
V5x —10=2—x

5 Pemnre HEpaBEHCTBO

Jx-2 <1

SPemnre HEpaBEHCTBO

v3-x <5

2 ypoBeHb

1. Pemuth ypaBHEHUE:

) lg(x* +7x-3) = lg(4x+ 1)

6) \f[x2+5x+2 _\f[xj—3x+3=3.

2. Pemuth cucteMy ypaBHEHMIA:

64 ¥—g
12x+y=2

3. Pemuth HEPaBEHCTBO:
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a) 0,3 %21

6) log(2x+ D +log,(x+2) Plog,(—2x-1)

/ 2
B) \ 2a-x <h-x
Cnaiite paboTy npenoiaBaTeiio.

INPAKTHYECKASA PABOTA Ne 31
Paouanntit Mmemoo uzmepeHnus y2io6 ePauieHus U C6a3b ¢ 2padyCHOU Mepoil.

Iespb padoThI: U3y4UTh paMaHHBIN METOJ U3MEPEHHUS YIJIOB BPALLICHUS U UX CBS3b C
rpalyCHOM MEpPOM.

Pe3yabTaTrhl (MeTampeaMeTHbIE): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIILHOU
MH(pOpPMAITMOHHO-TIO3HABATEIHLHOM AEATEILHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS
B Pa3IUYHBIX UICTOYHUKAX WH(DOpMAIUU, KPUTHUECKH OIICHUBATH U HHTEPIPETUPOBATH
uHGOPMAIIUIO, TTOJYyYaeMYI0 U3 PA3IMYHBIX HCTOYHUKOB.

Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATUYECKUX
MOHATHUAX KaK BaXKHEMIIMX MATEMaTUYECKUX MOJENAX, MO3BOJISIIOIIUX OIMCHIBATh U
M3y4aTh Pa3HbIE MPOLECCHl U ABJICHHUS; TOHUMAHUE BO3MOKXHOCTH aKCHOMATUYECKOTO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH

Buabl gesarenbHocTH: M3yyeHne paliaHHOIO METO/IAa U3MEPEHUS YTIIOB BPAIICHUS U
UX CBSI3U C TpaaycHON Mepoi. M3o0paxeHue yriioB BpalleHUsi Ha OKPYXHOCTH,
COOTHECEHUE BEJIMYMHBI yTiIa C €ro pacnoyioxkeHueM. PopMyIupoBaHUE ONPEICIICHUN
TPUTOHOMETPUUYECKNX  (DYHKIMI [  YIJIOB  TMOBOPOTAa M OCTPBIX  YIJIOB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHHE UX B3aUMOCBSI3H.

Xoa padoThI:

YpoBens A

1. Onpenennre, B KaKOW YETBEPTH JIEKUT TaHHBIA YTOJI:
1)88°; 2)100°; 3) 145°; 4)-200°; 5)300°; 6)400°; 7)-30°; 8)-120%; 9) -415°; 10) -
520°.

2. Onpenenute, B KaKOW YE€TBEPTH JICKUT JAaHHBIA yTOJ:
1) 2m; 2) m/12; 3)10m; 4) 9n/14.

Yposens b

1. Ompenennre, B KAKOW YE€TBEPTH JIEKUT JaHHBIA yTO:
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1) Tn/15; 2)-97/17; 3)11n/12; 4)237/20; 5)31w/21; 6) -14n/5; 7) -237/6; 8) 257/7; 9) -
217w/4;
10) -397/5.
2. Beipasure yrisl B 10JI5X T
1) 135°; 2)220°; 3)1200°; 4)-330°
Yposens B
1. Ompexnenure, B KAKON Y€TBEPTHU JIEKHUT JAHHBIN YTrOJI:
1)1,6; 2)3; 3)4; 4)-2,1; 5)-1,8; 6)8; 7)-7,5; 8)10; 9)15; 10)-31.
2. Ykaxwure 3HaK Sin, C0S, tg, Ctg B 3THX yriax:

OTBeThTE HA KOHTPOJIBHBIE BOMIPOCHI:
1) YUto Takoe yroi u Kak OH U3MepsieTcs?

2) 3auem 000011aeTCS OHSATHE yIJ1a?

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTUYECKASA PABOTA Ne 32
IlIpumenenue 0CHOGHBIX MPUZOHOMEMPUUECKUX HOIHCOECHIE ONLA 6LINUCTICHUA

3HAYEHUU MPULOHOMEMPUYECKUX QYHKUUIL RO OOHOU U3 HUX.
Ileab padoThl: HAYYUTHCS MPUMEHSATH OCHOBHBIC TPUTOHOMETPHUSCKHUE TOXKICCTBA
JUTS. BBIYHMCIICHUS 3HAUCHUH TPUTOHOMETPUICCKUX (DYHKIIMN 11O OJTHOM M3 HHX.

Pe3yabTarhl (MeTanmpeaMeTHbIe): TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEIbHOMN
MH(POPMAIIMOHHO-TIO3HABATEILHOM JI€ATEIbHOCTH, BKIIOYAsi YMEHUE OPUEHTHUPOBATHCS
B PA3JIMYHBIX UICTOYHHUKAX MH(OPMALIUU, KPUTUUECKU OLICHUBATh U MHTEPIIPETUPOBATD
MH(}OpMaIKIO, MOIYYaeMYI0 U3 Pa3IUYHbIX HICTOYHUKOB.

Pe3yabTaTthl (mpeaMeTHbIe): cHOPMUPOBAHHOCTD MPEICTABICHUN O MATEMAaTHUYECKUX
MOHATHSX KaK BAKHEHIIMX MAaTEMATHYECKUX MOJENAX, IMO3BOJISIOIIMX ONUCHIBATH U
U3y4yaTh pa3HbIE MPOLECCHl U SIBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUI

Buabl aesiteqibHOCTH: [IpuMEeHEHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB UL
BBIYMCIICHUS 3HAUEHUM TPUTOHOMETPUUECKUX (PYHKIUHI IO OAHOW M3 HUX

Xoa padoThI:
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1. Beiuucaure 3HaueHus: CUHyca, KOCUHYCa, TAHT€HCA U KOTAHTeHCa YIJia, UCIONb3Ys
UMEIOIIYIOCS UHPOPMALIUIO.

Yposens A.

: V3 N/ . 1
1)sina=-—,cosa>0; 2)cosa=-—,sina<0;3)sina=--,-1<a<0;
2 2 2

3 . 4 . : 1 1 . 1
4)cosa==,sin0>0; S)cosa=--,sina<0;6)sina=-,cosa>=;7)sina=-,
5 5 2 2 3

1

cos

: : 2
smacosa>0;8)sma=§, <1;9)cos a=0,

1 . 1
-5,6m<a<-4,8m; 10) cos a = > sina > >

Yposens b.

1 . . V2 . . 1
1) cosa==,cosa>sina;2)sina=-—,cosa<sino;3)sina=--,
2 2 3

. 1 . . 7 .
sin o + cos o <0; 4)cosa=-z, sin o <|cos af; 5) s1na+cosa=g,cosa>sma.

2. OTBeTHhTE HAa KOHTPOJIHHBIE BOIIPOCHI
1) 3aueM npeoOpa3yOT TPUTOHOMETPUUECKUE BHIPAKECHUS?
2) 3anummuTe OCHOBHOE TPUTOHOMETPUYECKOE TOKIACCTBO U CIEACTBUS U3 HETO.

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 IPAKTUYECKOM paboTe.

IMPAKTUYECKASA PABOTA Ne 33

Buvinonnenue moicoecmeenHHvlx npeodpaz06anuil ¢ NOMOubIo Gopmyn npugedenus
Heanb padoThi: HAYUYUTHCS BHITIOJIHATH TOXK/IECTBEHHbBIE MMPEOOPA30BAHUS C TTOMOIIBIO

(dopMy puBeIECHHUS.

Pe3yabTarhl (MeTanpeaMeTHbIe): TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENbHOM
MH(}OPMaAIMOHHO-TI03HABATEILHON JEATEIbHOCTH, BKIKOYAsl YMEHUE OPUEHTUPOBATHCS
B Pa3IUYHBIX UICTOYHUKAX MH(DOpMALMU, KpUTHUECKU OLIEHUBATh U HHTEPIPETUPOBATH
UH(POpPMAIUIO, TIOTYYAEMYIO U3 Pa3IUYHBIX HCTOUHUKOB.

Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHYECKIX
MOHATHAX KaK BAKHEHIINX MAaTEMATUYECKUX MOJENAX, IMO3BOJISIOIIMX OIMUCHIBATH U
M3y4aTb pasHble MPOLECCH] U SABJICHMS; TOHUMAaHUE BO3MOXHOCTH aKCMOMATUYECKOIO
NOCTPOCHUSI MATEMATUYECKUX TEOPUI

Buabl nesitesibHOCTH: V3ydueHHe OCHOBHBIX (OPMYN TPUTOHOMETPHUH: (HOPMYJIBI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUsS CYMMbl TPUTOHOMETPUYECKUX (QYHKIUN B
NIPOU3BENCHUE U MPOU3BEIACHUS B CYMMY M IPUMEHEHHE NIPU BBIYMCIECHUN 3HAYEHUS
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TPUTOHOMCTPHUUYCCKOI'O BEIPAXKCHUA U YIIPOIICHUS €TO. O3HaKOMJICGHHE CO CBOMCTBaAMM
CUMMCTPHHU TOYCK Ha €I[PIHPI‘IHOI>1 OKPY>XHOCTH MU IPUMECHCHHC HUX AJI BBIBOAA q)OpMy.II
IMPUBCACHU.

Xoxa padoThi:
Yposens A.

1. YopocTtute BbIpaxeHHUeE.

1)tg (t-2); 2) cos (= + 3t); 3) sin (-2 - t); 4) otg (270° +1); 5) cos (m + ) tg (0 +2);
6) sin (270° + a) - sin (270° - a); 7) sin (a.—m) coS ( - a - 37”) + 1.

2. Pacmionoxure B IMOPAAKES BO3pAaCTaAHHUA.

1) ctg 270°, sinllT”, sing, tg%” ; 2) sin 5m, cos 150°, ctg72—”, cos (- 600°);

3) sin 40°, sin 80°, sin 120°, sin 200°; 4) tg 46°, ctg 47°, 2 sinz%” ; 5) sin 3, cosg, sin 1,

cos 10x; 6) cos 1, cos 2, cos 3, cos 4; 7) tgﬁg, sin%”, sin 2.

Yposens b.

1. BeruncnnTe 3Ha4€HNE BBIPAKEHUS.

191

1) sin=—, cos -, tg —~, cos 1470", sin 840°;

2) [sin (n + o) + cos (g +a )]?+ [cos(2m — o) —sin ( 37” — o) ]Ppua = %
2. OTBETHbTE HA KOHTPOJIbHBIE BOIPOCHI

1) dnst uero Hy>XHbI (HOPMYJITBI IPUBENCHUS?

2) CrnencTBreM 4ero ABISIOTCS (DOPMYJIbI PUBEICHUS?

3. OpopmuTe OTUET U CAENalTe BHIBOJ 10 MIPAKTUYECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 34
Onepayuu Hao KOMNIEKCHBIMU YUCTIAMU 8 MPU2OHOMEMPUYECKOU (hopme.

Heab padorpi: HayuuThcs BBHINOMHATH OMEpallMy HaJ KOMIUIEKCHBIMU UYHCIaMH B
TPUTOHOMETpUUECKOU (popme.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIIbHOU
MH()OPMAIIMOHHO-TTIO3HABATEILHOM IESATEILHOCTH, BKIIOUAs YMEHUE OPUEHTUPOBATHCS
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B Pa3IUYHBIX UICTOYHUKAX MH(DOpMAIIMU, KPUTUUECKH OILICHUBATH U HHTEPIPETUPOBATH
uH(pOPMAIIUIO, TOJYYaEMYI0 U3 PA3IMUYHBIX HCTOYHUKOB.
Pe3yabTarhl (IpeaMeTHbIE): CPOPMUPOBAHHOCTH MPECTABICHUN O MATEMaTHUYECKUX
MOHATUSIX KaK BaXXHEUIIMX MATEMATHYECKUX MOJENSAX, MO3BOJSIONIMX OIMUCHIBATH U
M3y4yaTh pa3HbI€ MPOIECCH U SIBIICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCMOMATHUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI
Buabl nesrenbHocTH: Pemenue mo dopmynaM W TPUTOHOMETPHUYECKOMY KpPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Xoxa pa0oThI:
Yposens A.
1. [IpeacTaBuTh B TPUTOHOMETPUUYECKON (hOPME CIICTYIONINE YHUCTIA!
1) 2; 2) 6i; 3) -2 +V/3i, 4) 2—2i,5) - V3 — 1.
2. IlpencraButh B aniredOpandeckoit popme clieyronue ynucha;
1) z=2 (cos 2 + 1 sin 27); 2) z=+/2 [cos 3nw/4 + 1 sin 7/12]
1. Haittu npou3sBeneHue.
2 [cos(m/6) + 1 sin (1/6)] - [cos (n/12) + 1 sin (7/12)].
2. BBIOJHUTS A€JECHUE:
10 cos(3n/4) + isin (3m/4)]:2[cos(w/4) + isin(n/4)].
Yposens b.
1. Bo3BecTu B CTENEHD.
1) [cos(n/6) + i sin (/6)]°
2) [3/2 — (V3/2)i]*
2. VI3BneYb KOPHU U3 KOMIUJIEKCHBIX ancer:Vi, V1.
3. OopmuTe OTUET U CAENTalTe BHIBOJ 110 IPAKTUYECKOM padoTe.
HNPAKTHYECKASA PABOTA Ne 35
Hccnedosanue ceoiicme u nocmpoenue 2papukos mpuzoHomempuiecKkux

dynkyuii. I'apmonuueckue konevanus. Hecnedosanue ceoiicme u nocmpoetue
2pagukos oopamuvix MpUOHOMEMPUYECKUX PYHKUULL

Hean paGoThl: HAYYUTHCA CTPOUTH TpadUKH TPUTOHOMETPUYECKUX (DYHKIUN U
HCCIIEI0BAaTh UX CBOMCTBA
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Pe3yabTarhl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHOM
UH(OPMAIIMOHHO-TI0O3HABATEIbHOM JAESTENbHOCTH, BKIIOYAsT YMEHUE OPUEHTHUPOBATHCS
B Pa3IUYHBIX UICTOYHUKAX MH(DOpMAIIUU, KPUTUUECKU OIICHUBATH U HHTEPIPETUPOBATH
nH(}OpMAITHIO, TIOTYIaeMYI0 U3 Pa3TUIHBIX HCTOYHUKOB,HAYIUTHCS CTPOUTH TpaduKu
00paTHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMA U UCCIEA0BATh NX CBOHCTBA

Pe3yabTaTthl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHIECKHIX
MOHATUAX KAaK BAKHEUIINX MATEMATUYECKUX MOJENAX, MO3BOJISIONIMX ONUCHIBATH U
U3y4yaTh Pa3HbI€ MPOLECCHI U SIBJICHUS; MOHUMAHUE BO3MOXHOCTH aKCHOMAaTUYECKOTO
NOCTPOCHUSI MATEMATHYECKUX TEOPUIL

Buabl nesareabHocTH: Pemenue no ¢opmyiaMm U TPUTOHOMETPUUECKOMY KpYTY
IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHHUIA.

Xoxa paéoThi:
1. IlpoBeauTe MOJIHOE UCCIIEIOBAHUE M IOCTPOMTE rpadKu CIASAYIOMMNX (hyHKITHI:
YposeHs A.

1) y =sin 4x; )y= cosg;

Yposens b.

3)y=-tg 2x

2. OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI:

1) Ilouemy s 3anmdcl NPOMEXKYTKOB 3HAKOMOCTOSHCTBA M IPOMEKYTKOB

MOHOTOHHOCTHM CHHYCa W KOCHHYyCa YyJaoOHee BbIOMpaTh pa3Hble MPOMEKYTKH
OCHOBHOTO Tepuroja?

2) Kak 0060cHOBaTh Bo3pacTaHue (PyHKIMHU y = tg X Ha nmpoMexyTke [0; g], UCIIOJIB3YS

ompeesieHre 3TO (PYHKIIUKU U CBOMCTBA CUHYCA U KOCUHYyca?

3) Kak mokaszaTh, 9YTO OCHOBHOH TEpPHOJI TaHTEHCA W KOTAHTEHCA BIBOEC MEHBIIC
OCHOBHOTO I€pHO/Ia CUHYCa U KOCUHYca?

3. OopmuTe OTUET U CAENalTe BHIBOJ 110 IPAKTUYECKOM padoTe.

Yposens A.

1. JIns pyHKImu y=SiNX BEIOEPHUTE IPOMEKYTOK, Ha KOTOPOM (DYHKIUS KMEET
oOpaTHy. YKaXuUTe MOHOTOHHOCTh OOpAaTHON (DYHKITUH.

1) [0; «t]; 2) [n/2;37/2]; 3) [-2m; ]; 4) [-7; =]; 5) [-4,57; -3=w]; 6) [217/2;237/2]; 7) [3;5];
8) [12;13].

2. Berunciaure 3HaueHUE QYHKITNU.

1) arccos (sin 4x/3); 2) arccos (sin 270°); 3) arcsin (cos 2n/3); 4) arcsin (cos 0);
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5) arcsin (sin 5m/4); 6) arccos (cos 7n/6); 7) sin (arcos 1/3); 8) cos (arcsin 4/5);
9) tg (arcsin 9/15); 10) tg (arccos(-0,6)); 11) arcsin (sin 3); 12) arcsin (sin 5);
13) arcsin (cos 4); 14) arccos (sin 8); 15) arcsin (sin 15).

Yposens b.

Jlna nanHoM (QyHKIIUU cocTaBbTe GopMyy 0OpaTHOM QyHKIMK HA YKa3aHHOM
IPOMEXKYTKE:

1) y=sinx Ha [37/2; 51/2]; 2) y=Sin2X Ha [-3n/4; -n/4]; 3) y=Sin(X-n/3) Ha [77n/3;
171/6]; 4) y=Cc0sSX Ha [m; 27t]; 5) y=COSX Ha [-4m; -37t]; 6) y=2C0SX Ha [97; 107].

2. OTBeThTE HAa KOHTPOJIBHBIE BOIIPOCHI:
1) Yro Takoe arcsin a?

2) Kakue ToxxmecTBa /sl apKCUHYCa BaM U3BECTHBI?

3) [Ipu xakux a omnpeneneH arcsin a?

4) Kakue 3Ha4eHMs] MOXKET IPUHUMATH arcsin a?

3. OopmuTe OTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOM padoTe.
IMPAKTUYECKAS PABOTA Ne 36

Buinonnenue moscoecmeennvlx npeodpazo6anuii ¢ ROMOWibI0 Yopmyn cioxicenus.

Heab padoThi: HAYIUTHCS BBIMOIHATH TOXKICCTBEHHBIE MMPEOOPA30BAHMSI C TTOMOIIBIO

dbopMy CroKEeHUS.

PesyabTarhl  (MeTampeaMeTHbIE):  yYMEHHE  MPOAYKTUBHO  OOWIATbCS U
B3aMMOJICICTBOBATh B MPOIIECCE COBMECTHOHM EATEIBHOCTH, YUWUTHIBATH MMO3UIUH
JIPYTUX YYaCTHUKOB JEATEILHOCTH, 3((HEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTh K CaMOCTOATEIbHON MH(OPMAaLIMOHHO-TIO3HABATEIbHOM €SI TENbHOCTH,
BKJIFOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX HCTOYHMKAX HH(pOpMaluH,
KPUTHUYECKU OIICHMBAThb W HWHTEPIPETHPOBATh HHPOPMAIMIO, MOIYyYaeMyl U3
Pa3IMYHBIX UCTOYHUKOB.

Pe3yabTarhl (MpeaMeTHBbIE): BIAJCHUEC CTaHAAPTHHIMH TMPUEMaMH  PEIICHUS
paroHaIbHBIX u UppaIMOHATIBHBIX, MOKa3aTeNbHBIX, CTCTICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUHN U HEPABEHCTB, MX CHCTEM; UCIOJIb30BaHNE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIE JUISl MOMCKA IyTH PEIICHUs U WUTIOCTPAlluU
pellIeHrs] ypaBHEHUN U HEPABEHCTB;

Bunbl aesareabHocTH: l3ydeHne OCHOBHBIX (DOPMYNI TPUTOHOMETPUH: (HOPMYIIBI
CIIOKCHHS, yJIBOCHUS, MPEOOpa30BaHUS CyMMBl TPUTOHOMETPHUYECKUX (YHKIUN B

91



IMPOU3BCACHUEC U IIPOU3BCACHNUA B CYMMY U IIPUMCHCHUC IMPHU BBIYMCICHHU 3HAYCHUA
TPUTOHOMCTPHUUICCKOI'O BBIPAKCHUS U YIIPOIICHUS €TO.

Xoa padoThI:
Yposens A.

1. YmpocrureBblpaxkxeHHe:

1) cos o + cos (240° + a) + cos (240° - a); 3)
) sin 22° cos8°—c0s158°c0s98° |
sin 23° cos7°+ cos157°c0s97° ’

sin 56° sin124°—c0s34°c0s236°
cos 28° cos88°+ cos178°sin208° ’

4) sin 20°+ sin 13°sin 57° - sin 33°sin 77° ;

2. BpruncnnTe3HaueHUEBbIPAXKCHUS

1) 2 cos (60° - 0) - v/3sina- cosa;

2) c0s? (0. - 30°) + cos? (o + 30°) + sina;
3) cos(a + B)cos(o.— B) - cos?a + sin?p;
4)sin 15° + tg 30°cosl5°;

5) V2 cosa—2sin(45°— a)
2sin(60°+a)—V3 cosa’

Yposens b.

1. Haiiogure 3HaYeHNE BBIPAKECHU:
1)tg (o + B), ecnu tgo u tgP — KopHU ypaBHEHHS X2 —4X +2 =0
2) sin 4o, ecnu tgo. — kopeHsb ypaBHeHus 8(t — t3) = (1 + t2)?

3) tg% +Ctg% , ecnu cos (o - %) = %

4) (cos 5a) (cosa)™, ecan cos 2a = -i

5) cos 30, + cos0,, eciu o, — KOpeHb ypaBHenus 2 c0s3o + 1 = cosa

OTBeThTE Ha KOHTPOJIbHBIE BOIIPOCHI:

1. J1nst uero HykHbI (POPMYJIIBI CIIOKEHUS?

2. Kakue ¢popmysbl cI0KEHUS Bbl 3HAETE.

3. OopmuTe OTUET U CAETANTE BBHIBOJ 110 TPAKTUYECKOM padoTe.
MNPAKTUYECKAS PABOTA Ne 37

Buinonnenue moscoecmeennvix npeodpazo6anuii ¢ ROMOuibI0 Popmys y0e0eHH020

apzymenma.
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Heanb padoThi: HAYUYUTHCS BHIOJIHATH TOXKIECTBEHHbIE MMPEOOPA30BAHUS C TOMOUIBIO
(dopMyI yIBOEHHOTO apTryMEHTa.

Pe3yabTarel  (MeTampeaMeTHbIE):  yMEHHE  MPOAYKTUBHO  OOIIATbCS U
B3aMMOJIEWCTBOBATh B IMPOIIECCE COBMECTHOW MACSATENBHOCTU, YUYUTHIBATH MO3UIUU
JIPYTUX YYaCTHUKOB JEATEIHLHOCTH, 3(HEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSTENbHOM HH()OPMAIIMOHHO-TT03HABATEIHHON JESTEIILHOCTH,
BKJIFOYAasT yMEHHE OPUCHTHPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HWHQPOPMAIIUH,
KPUTUYECKA OIEHUBATb U MHTEPIPETUPOBATh HMHPOPMALIUIO, TOJYy4aeMylo U3
Pa3IUYHBIX UCTOYHUKOB.

Pe3yabTarhl (IpeAMeTHBbIE): BIAJCHUE CTAHIAPTHBIMM MPUEMaMU  PEIICHUs
palMOHAIbHBIX u UPpALUOHATBHBIX, MOKAa3aTeJbHbIX, CTENICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHCJIE JIJIsi TOMCKAa MYTH PEUICHUS U WIUTIOCTPALIUU
pelieHus ypaBHEHUN U HEPABEHCTB;

Buabl nesitesibHOCTH: V3ydueHue OCHOBHBIX (POPMYNT TPUTOHOMETPHUH: (HOPMYIIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUS CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
IPOU3BEACHUE U MPOU3BEJCHUS B CYMMY M NPUMEHEHHE NPU BBIYMCICHUN 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAKEHHUS U YIIPOIICHUS €TO0.

Xoxa paéoThi:

Bapuanr A.
1. Yopocture BbIpakeHHeE.
) sin 2a ctga cos 70° . o )
1) 2 cos’a - cos 2a; 2) —————; 3) ———————+sin35°; 4)cos 2a + 2 sin‘a
sin 2a cos 35°+sin 35

2. Beruncnure3naueHUEeBBIPAKCHHS.
. a .
1) sina + cosa, ecm/lth: 3; 2)sin4a, ecanctga =2; 3)cos 2a, ecaun 2 ctg’a + 7 ctga
31 71
=0 nu—< a<—
2 4
Bapuanr b.

1. HalimiuTe 3Ha4eHUE BBIPAKEHHUS.

. a 1 Vsin4a 1 3T
1) sin‘a + cos* o, ecnm tg—==;2) —— eCIU —< A< T
2 27 7 /ctga—tga sin 2a 4

T 41T 5w
3) cos—cos—cos—
77 7

2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI:
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1) Jlns 4ero Hy>XHBI (POPMYJIBI YIBOCHHOTO apryMeHTa?
2) Kakue hopmyIbl yIBOCHHOTO apryMEHTa BbI 3HACTE.
3. Odopmute OTYET U CAeNalTe BHIBOJ IO MPAaKTHUECKOM padoTe.
MNMPAKTHUYECKAS PABOTA Ne 38
Bovinonnenue moscoecmeennsix npeoopazosanuii ¢ ROMOubIO hopmy:n
NOJI0GUHHO20 apZyMeHma.
Leanb paGoThi: HAYYUTHCS BBIOIHITH TOKICCTBCHHBIC MTPEOOPAa30BaHUS C IOMOIIBIO
(OpMyJT ITOJIOBHHHOTO apryMEHTa.

Pe3yabTarhl  (MeTampeaMeTHbIE):  yMEHHE  MPOIYKTUBHO  OOIIATbCS U
B3aUMOJICHCTBOBaTh B MPOLECCE COBMECTHOM JEATEIbHOCTH, YYHUTHIBATH IMO3ULIUU
JIPYTUX YYaCTHUKOB J€ATEIbHOCTH, 3 ()EKTUBHO pa3periaTb KOHPIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTH K CaMOCTOATENbHON MH(OPMAIMOHHO-TI03HABATEIBHON JIEATEIbHOCTH,
BKJIIOYasi YMEHHE OpPUEHTHUPOBATHCS B PAJIMUHBIX HMCTOYHUKAX HHQPOpPMAIIUU,
KPUTUYECKA OIEHUWBATh M MHTEPIPETUPOBATh HHPOPMAILNIO, TOJIYYaeMYyIO U3
Pa3JIMYHBIX UCTOYHUKOB.

Pe3yabTaTrbl (mpeaMeTHbIe): BIQJCHUE CTAaHJAPTHBIMU MPUEMAaMH  PELICHUS
palMOHAIbHBIX u UppaIlMOHATBHBIX, MOKA3aTebHbIX, CTEICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM; MCIOJb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM, B TOM YHKCJIE JJIsl TIOMCKA MYTU PEIICHUs] U WLTIOCTPALUA
pelIeHns] ypaBHEHUN U HEPABEHCTB;

Buabl nesitesibHOCTH: VI3ydueHne OCHOBHBIX (POPMYNT TPUTOHOMETPHUH: (OPMYIIbI
CJIOKEHUSI, YJIBOCHHUSA, MPeoOpa3oBaHUS CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
IPOU3BEICHUE U MPOU3BEJACHUS B CYMMY U IMPUMEHEHHUE MPU BBIYUCICHUU 3HAYEHUS
TPUTOHOMETPHUUECKOTO BBIPAKEHHUS U YIIPOIICHUS €TO0.

Xoa padoThI:
Yposens A.
1. Yopoctuts BelpakeHHE.

1 1
1-tga 1+tga’

1) 4sin>sin (90" + ) sin (270" - a); 2)(1 — tg?3) /tg=; 3)

4) (1 +tga tg) / (ctgs + tg-)
2. BBIUMCIINTE3HAYECHUEBBIPAKCHUS.
1) (tg%a+ ctg?a — 6) / (tg?a+ ctg?a + 2), ecnuo= i—:; 2) cos 4a, ecnusina = §
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3. JIOKaKHTETOXKACCTBO.

3cos?2a+1 . 2T 1, w
—————; 2)sin—cos— = -tg—-
4 5 5 495

1) sin®a + cosbo =
Bapuant b.

1. Halinute 3HaY€HNE BBIPAKEHUS.

1) 4 sin 18° sin 306°; 2) sin 20, eciu t = ctga — KopeHb ypaBHeHua t2 + 4t + 1=0

2. OTBEThTE HA KOHTPOJIBbHBIE BOIIPOCHI:

1) 1nst yero HyXHbI (POPMYJIBI HOJOBUHHOTO apryMeHTa?
2) Kakue Gpopmysbl MOJIOBUHHOTO apryMEHTa BbI 3HAETE.
3. Odopmute OTYET U ceNalTe BBIBOJ 110 MPAKTHUECKOM padorte.
INPAKTUYECKASA PABOTA Ne 39

Ilpeoopaszosanue cymmovl mpuzoHomempuueckux ()yHKuuii 6 npouseeoenue.
Heap padoTei: HAyuuTHCS MPEOOPA30BHIBATH CYMMbI TPUTOHOMETPUUYECKUX (HYHKIUH
B IIPOU3BEICHHUE.
Pesyabrarel  (MeTanpeaMeTHbIE):  yMEHHE  NPOAYKTHUBHO  oOwaTbcs U
B3aMMOJICMCTBOBATh B IIPOLECCE COBMECTHOM JEATEIBHOCTH, YYHUTHIBATH IIO3ULIUU
JIPYTUX YYaCTHUKOB J€ATEIbHOCTH, 3(()EKTUBHO pa3pemiaTh KOHPIUKThHI; TOTOBHOCTh
U CLIOCOOHOCTB K CaMOCTOATEIbHON MH(OPMALIMOHHO-TT03HABATEIbHOM IS TEIbHOCTH,
BKJIIOYAsi YMEHHE OpPUEHTHUPOBATHCA B PA3NIMUYHBIX HMCTOYHUKAX HMHQPOpMALUU,
KPUTHUYECKU OIICHMBAThb W HWHTEPIPETHPOBATh HHPOPMAIMIO, MOIYyYaeMyl U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbl (mpeaMeTrHble): BIQJACHUE CTAaHAAPTHBIMU NPUEMAMH  PELICHUS
PalMOHAIIBHBIX U UPpALMOHAIBHBIX, NIOKa3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIIE [l ITOMCKA MYTH PELICHUs U WIUTIOCTPALIUH
pelLIeHNs YPaBHEHUN U HEPABEHCTB;

Bunbl aesareabHocTH: l3yueHne OCHOBHBIX (DOpPMyNl TPUTOHOMETPUHU: (HOPMYIIBI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
IIPOU3BENCHUE U MPOU3BEIACHNS B CYMMY M IPUMEHEHHE NIPU BBIYMCIECHUN 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOILECHUS €T0.

Xoa padoThI:
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Yposens A.
1. IlpeoGpa3zyiiTe B Mpou3BEICHUE.

. 11m . 5T T o« T ay,
1)SInE+S|nE, 2) cos 60— cos 3a; 3)tg(Z+E)-tg(Z-E),

4) sin o+ cos a; 5) sin a - cos B;  6)V3 — tga.
2. JIoKa)KHTETOXKISCTBA.
1) 1 —sin a —cos a =22 Sin% sin (% -45°%);

2)sina+sinB+sin(a—B)=4singcoszﬁcosazi

. a
3)1—2cosa+cos2a=-4cosasm25

4) sin 16° + sin 24° + sin 40° =4 sin 20° cos 12° cos 8’
Yposens b.

1. Beruucaure 3HaYeHUE BBIPAKCHUA.

1) cos 20° +sin 190° + cos 140°; 2)

2. CpaBHUTE MO BEIUYMHE YUCIIA.

1)a=sin39°+sin41° u b =sin 38° + sin 42°
2)a=1-2sin29°ub=2sin31°-1; 3)a=tg22°+ctg24° ub =1tg24° + ctg 22°

2. OTBeThTE HA KOHTPOJIbHBIE BOMPOCHI

J1J1st uero Hy>kHO MPeoOPa30BHIBATH TPUTOHOMETPUUECKHUE BBIPAKECHUS?

3. OdopmMuTe OTUET U CAENaNTE BHIBOJ IO MPAKTHUECKOM padoTe.
IMPAKTUYECKASA PABOTA Ne 40
Ilpeoopazosanue npouszgedeHus mpuzoHOMempPuYecKuUx QYHKYuil 6 Cymmy.

Leabp padoThl: HayduThCS TPEOOPA3OBHIBATH MPOU3BEACHHS TPUTOHOMETPHUECKUX
GyHKUUN B CyMMYy.

PesyabTaTrhl  (MeTanpeaMeTHbIE):  yMEHHE  MPOAYKTHBHO  OOIIAaThcsl U
B3aMMOJICICTBOBATh B MPOIIECCE COBMECTHOHM EATEIBHOCTH, yUWUTHIBATH MO3UIUH
JIPYTUX YYaCTHUKOB JEATETLHOCTH, 3((HEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOATEIbHONW HH(DOPMALIMOHHO-TT03HABATEIBHOMN JESITEIbHOCTH,

BKJIFOYAsl yMEHHE OpPHUEHTHUPOBATHCS B PA3NIMYHBIX MCTOYHUKAX HMHQPOPMAIIUH,
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KPUTUYECKA OLEHUBATh U MHTEPIPETUPOBATH HMHPOPMALIMIO, TOJYyYaeMyIO0 U3
Pa3IMYHBIX UCTOYHUKOB.
Pe3yabTarhl (IpeAMeTHBbIE): BIAJCHUE CTAHIAPTHBIMM MPUEMaMU  PEIICHUs
palMOHAIIBHBIX u UppaIlMOHATBHBIX, MOKA3aTEeJIbHbIX, CTEICHHBIX,
TPUTOHOMETPUYECKUX YPABHCHUN U HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOTpaMM, B TOM YHCJIE JIJIsi TOMCKA MYTH PEUICHUS U WIUTIOCTPALIUU
pelIeHusl ypaBHEHUN U HEPABEHCTB;
Buabl nesitesibHOcTH: V3ydeHne OCHOBHBIX (POPMYN TPUTOHOMETPHUH: (HOPMYIIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUS CYMMbl TPUTOHOMETPUYECKUX (PYHKIUN B
POU3BEJCHUE U MIPOU3BEJCHUSI B CYMMY U NMPUMEHEHHUE MPU BBHIYUCICHUM 3HAYCHUS
TPUTOHOMETPUUECKOTO BHIPAKEHUS U YIIPOILIEHUS €TO.
Xoxa paéoThi:
YposeHs A.
[IpeoOpa3yiiTe B cymmy.

- T i ° ° - . .
1) sin—cos_ ; 2) cos 18° cos 66°; 3) sin 5asin 3a; 4) cosasin 3o

2. JIoKaXXUTETOXKIECTBA.

4 cosacos (60° - o) cos (60° + a) = cos 3a
3. Beruncnute 3HaUCHUE BBIPAKCHUS.

32 sin 70° cos 40° sin 10°

Yposens b.

1. Beruncnute 3Ha4Y€HUE BBIPAKECHMUS.

1) sin 130° sin 190° +sin? 110°;  2) cos 20° cos 40° cos 60° cos 80°;
3) sin 20° cos 50° sin 60° cos 10°

2. CpaBHUTE MO BEIUYMHE YUCIIA.

. T T T T 1
a = SiIn—C0s—Cc0s—cos—ub = =
16 16 8 4 7

2. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI
Kak moxHO mipeoOpa3oBaTh MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIIUNA B CyMMY?
INPAKTHYECKASA PABOTA Ne 41
Ilpeoopa3zosarnue mpuzoHomempuuecKux 6oblparceHuil.

ean paboThI: HAYIUTHCS MPEOOPA3OBHIBATH TPUTOHOMETPUIECKUE (DYHKITHH.

97



Pesynbrarel  (MeTanpeaMeTHbIE):  yMEHHME  NPOAYKTHUBHO  oOwIaTbcsl U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOW JACATENBHOCTH, YUYWUTBHIBATH IO3ULIUU
APYTUX YYaCTHUKOB JIEATEIBHOCTH, 3P (PEKTUBHO pa3peniaTb KOH(QIUKTHL; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSTENbHOM HH()OPMAIIMOHHO-TI03HABATEIBHON JESTEIIbHOCTH,
BKJIIOYAasT yMEHUE OPHUEHTHPOBATHCA B PA3IUYHBIX HCTOYHHKAX HWH(QOpPMALHH,
KPUTHUYECKH OIEHUBaTh M HHTEPHPETUPOBATH HHGPOPMAIUIO, TOIYy4aeMyl0 H3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (IpeAMeTHBIC): BIAJACHUE CTAHJAPTHBIMM IIPUEMAMHU  PELICHUS
palMOHAIBHBIX U VPpaLMOHAIBHBIX, IIOKa3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM; MCIIOJb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCIIE JUIS ITOMCKA MYTH PELIECHUs U WIUTIOCTPALUH
pelIeHNs YPaBHEHUN U HEPABEHCTB;

Buabl nesareabHocTH: PemeHue no ¢opmynaM M TPUTOHOMETPUYECKOMY KpPYTy
MPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHeHUH. IlpumeHeHue oOmMUX METO/I0B
pellieHusl ypaBHEHUH (MpUBEIEHUE K JIMHEHHOMY, KBaJpPaTHOMY, METOJl pa3IOKEHUS
HAa MHOXUTEIM, 3aMEHbl NEPEMEHHOW) TMPHU PELICHHH TPUTOHOMETPUYECKUX
YpaBHEHUM.

Xoxa paéoThi:

Yposens A.

1. Yopocture BripakeHHeE.

1) [sin (f +a) — COS (f +a)]/ [sin (f +a) + COS (4E +a)l;

2) [sin 2a + sin 2]/ sin (1 + a); 3)%‘21% + tfg‘;ié;f; \

3) [1 - ctg(n — 20) otga] / [ctg (2 — o) + otg a]; 4) cos? (a + 2B) + sinZ(a— B) — 1;

5) cosz(%” - =) —cos? 117” +2)

Yposens b.

1) [t9*(2a - %) — 1]/ [tg? (20 - %”) +1]2) sin(80°+4a)

/4 sin(20°+a)sin(70°—a)

2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI:

3adem npeoOpas3yroT TPUTOHOMETPUUECKUE BBIPAKEHUS?

3. OopmuTe OTUET U CcAeNalTe BEIBOJ 10 MPAKTUYECKOH padoTe.

IMPAKTUYECKAS PABOTA Ne 42

Pewenue ypasnenuii uda y=cos x u y=sin x.
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Hean paboThl: HAyYUTHCS pelIaTh YPABHEHUS BUAA Y=COS X U y=sin X.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHE  MPOAYKTHBHO  OOIIATbCS U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM MAECATEIBHOCTH, YYHUTHIBATH IO3UIIMU
IPYTUX YYaCTHUKOB JI€ATEIBHOCTH, 3P (PEKTUBHO pa3peniaTb KOH(QIUKTHL; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMAaLIMOHHO-TI03HABATEIbHOM €S TENBbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HH(pOpMaluH,
KPUTHUYECKU OLIEHMBAThb W HHTEPIPETHUPOBATh HHPOPMAIMIO, [OIY4aeMyl U3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (mpeaMeTHbIe): BIAJACHUE CTAaHAAPTHBIMM NIPUEMAMH  PELICHUS
PalMOHAIIBHBIX 51 UPPALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTECIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE I IIOMCKA IIyTH PELICHUs U WIUIOCTPALIUU
pelLIeHNs YPaBHEHUN U HEPABEHCTB;

Bunbl gesreqbHocTn: Pemenne mno ¢opMmynaM U TPUTOHOMETPUUECKOMY KpPYyTy
MPOCTEUILINX TPUTOHOMETPUUYECKUX ypaBHEHUU. [IpumMeHeHue o0OIKUX METOJ0B
pelieHusl ypaBHEHU (MpUBEJIEHUE K JIMHEWHOMY, KBaJApPAaTHOMY, METOJ Pa3J0KEHUs
Ha MHOMWTEIHW, 3aMEHbl IEPEMEHHOW) TpPU PEHICHHH TPUTOHOMETPUUECKHUX
YPaBHEHHUM.

Xoa padoThI:
Yposens A.

1. Pemure ypaBHEHNE Ha YKa3aHHOM IIPOMEKYTKE.

1) cos x = - \/Z—E, X € (‘ﬂ;'g); 2)sinx = g, X € (0;m); 3)cosx = - %, X € (1; 3?71)

V2 5T 7m

4) sinx =, x € (0;2m); 5) sin 2x = %, X € (252); 2) cos(1—X) = ? X € (5:7);

2. PemmreypaBHEHUE.
1) sin x + sin 3x = 0; 2) sin 2x + cos X = 0; 3) sin 3X = - COSX;

1
- +
sinx cosx

4) sinx + cosx =

Yposenbb.

1) cost = - =, X € (5—0); 2) sin(2-X) = 7, X € (-1;4);

272
3) sin x = cos 4x; 4) sin®x + cos® x = cos X
2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI

YTO Mose3HO UMETH B BUAY MPU PEUIEHUN TPUTOHOMETPUUECKUX YPABHEHUN?
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3. OdbopmuTe oTUET U cenanTe BHIBOJ M0 MPAKTUYECKON padoTe.
IHPAKTHYECKAS PABOTA Ne 43
Pewenue ypasnenuii uoa y=tg x u y=ctg Xx.
Iless padoThl: pemaTe ypaBHEHUS BAJIA y=tg X U y=Ctg X.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHE  MPOAYKTHBHO  OOIIATBbCSI U
B3aMMO/JICHCTBOBATh B IIPOLIECCE COBMECTHOM MAECATEIBHOCTH, YYHUTHIBATH IO3UIIMU
JAPYTUX YYaCTHUKOB JEATEIBHOCTH, 3 ()EKTHUBHO pa3peniaTb KOHMIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTh K CaMOCTOATEIbHON NMH(OPMALIMOHHO-I03HABATEIIbHOM AESITEIBbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX MCTOYHMKAX HH(pOpMaluH,
KPUTHUYECKU OIICHMBATb W HHTEPIPETHUPOBATh HHPOPMAIMIO, [OIY4aeMYyI U3
Pa3IMYHBIX UCTOYHUKOB.

Pesyabrarsl (mpeaMeTHble): BIAJACHUE CTAaHJAPTHBIMM IPUEMAMH  PEIICHHUS
PalMOHAIIBHBIX 51 UPpALMOHANIBHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUECKNX YPABHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCJIE JJIS ITOMCKA MYTH PELIEHUs U WIUTIOCTPALNH
pelLIeHNs YPaBHEHUN U HEPABEHCTB;

Bunbl pesteqbHocTn: Pemenne mno ¢opMmynaM U TPUTOHOMETPUUECKOMY KpYyTy
OPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHEeHUH. IlpuMeHeHune oOmMX METOJOB
pelieHusl ypaBHEHU (MpUBEJIEHUE K JIMHEWHOMY, KBaJpPAaTHOMY, METOJ Pa3J0KEHUs
Ha MHOMWTEIHW, 3aMEHbl MEPEMEHHOW) TpPH PEHIEHUH TPUTOHOMETPUUECKUX
YPAaBHEHHUM.

Xoa padoThI:
Yposens A.

1. Pemmure ypaBHEHNE Ha YKa3aHHOM MPOMEKYTKE

1) tgx = - V3, x€ (0:21); 2) ctgx = V3, x€ (E:25): 3) tg (2x — 3) = -1, x€ (10;11):

2’2
2. PemmrteypaBHEHUE.
1) tgx — 2 sinx = 0; 2) sin 2x - v/3cos 2x = 2sin 5x
Ypogsens b.
1) ctg (3x—2) =1, x€ (3;4);
2) sin 3x — cos 3x = v/2 cos 5x
2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI

Kak pemaroTcsi OCHOBHBIE TUITBI TPUTOHOMETPUUYECKUX YPAaBHEHUMN?
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3. OdbopmuTe oTUET U cenanTe BHIBOJ M0 MPAKTUYECKON padoTe.
IMPAKTUYECKASI PABOTA Ne 44
OcHoeHble MemoObl peuieHuss mpu2oHOMEmpPUYECKUX YPAGHEeHUIL.
Heab paboThI: HAYYUTHCS PEIIATh TPUTOHOMETPUYECKHE YPABHEHUS.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHE  MPOAYKTHBHO  OOIIATBbCSI U
B3aMMO/JICHCTBOBATh B IIPOLIECCE COBMECTHOM IEATEIBHOCTH, YYUTBHIBATH IO3UIUU
JAPYTUX YYaCTHUKOB JEATEIBHOCTH, 3 ()EKTHUBHO pa3peniaTb KOHMIUKTHI; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMALIMOHHO-TI03HABATEIIbHOM JAESTENBbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX MCTOYHMKAX HH(pOpMaluH,
KPUTHUYECKU OLICHMBAThb W HHTEPIPETHUPOBATh HHPOpPMAIMIO, MOIYYaeMyK U3
Pa3IMYHBIX UCTOYHUKOB.

PesyabrTarsl (mpeaMeTrHble): BIAJACHUE CTAaHAAPTHBIMU NPUEMAMH  PELICHUS
PalMOHAIIBHBIX 51 UPpALMOHANIBHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; HCIOJIB30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YMCJIE JJIS ITOMCKA MYTH PELIEHUs U WIUTIOCTPALNH
pelLIeHNs YpPaBHEHUN U HEPABEHCTB;

Bunbl pesteqbHocTn: Pemenne mno ¢opMmynaM U TPUTOHOMETPUUECKOMY KpYyTy
OPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHEHUH. IlpuMeHeHue o0OmMX METOL0B
pelieHusl ypaBHEHU (MpUBEJIEHUE K JIMHEWHOMY, KBaJpPAaTHOMY, METOJ Pa3J0KEHUs
Ha MHOMUTENW, 3aMEHbl [EPEMEHHOW) TpPU PEIIEHHMH TPUTOHOMETPUUECKHUX
YPAaBHEHHUM.

Xoa padoThI:

Yposens A.

Pemmre ypaBHeHue.

1) 3 sin? X + cos? X = 5¢0s X; Z)Bij'ﬁ+sinx:3; 3)sinx+2cosx=0

1

4) sin? x = 2 cos? X + 2 cos 2x; 5) —

+cosx+2=0;6)3sinx—-cosx=0
7)sinxtgx= % 8) 2sin?x + 5sinx cos X —3cos?>x =0 9) ctg 2x —tg 2x = g tg 4x
Yposens b.

1) cos?x — 4 cosz(g) —1=0 2) 3sinx + 4sin x cos X — 7c0s?x = 0

3) 1—cosx = 2tg>

2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI
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Kak, 3Hast 0HO peleHue NpoCcTeNIero TPUrOHOMETPUUECKOIO YPAaBHEHNUS, HATH Bce
€ro peleHus?
3. Odopmure oTUET U CENIaNTE BBIBOJ 0 IPAKTHUECKOM padoTe.
HPAKTHYECKAS PABOTA Ne 45
Pewenue mpuzonomempuueckux Hepagencme.
Heap padoThl: HAYYUTHCS pelIaTh TPUTOHOMETPUUECKHE HEPABEHCTBA.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHE  MPOAYKTHBHO  OOIIATbCS U
B3aMMO/JICHCTBOBAaTh B IIPOLECCE COBMECTHOM MAECATEIBHOCTH, YUYHTHIBATH ITO3HUIIUH
IPYTUX YYaCTHUKOB JI€ATEIBHOCTH, 3P (PEKTUBHO pa3peniaTb KOH(QIUKTHL; TOTOBHOCTh
U CIIOCOOHOCTB K CaMOCTOSATEIbHON MH(OPMALIMOHHO-TI03HABATEIbHOM €SI TEIbHOCTH,
BKJIOYAsi yMEHHME OpPHUEHTUPOBATHCA B pA3IUYHBIX MCTOYHHMKAX HH(pOpMaluH,
KPUTUYECKH OLEHUMBATh M HMHTEPIPETUPOBATh HMH(POPMALMIO, MOJY4aeMYI0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbl (mpeaMeTrHble): BIAJACHUE CTAaHAAPTHBIMM NPUEMAMH  PELICHUS
PalMOHAIIBHBIX 51 UPpALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUMN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIA IIOMCKA IIYTH PELICHUs U WIUIIOCTPALIUU
pelIeHNs YpPaBHECHUN U HEPABEHCTB;

Buabl fgedArenbHOCTH: YMEHHE OTMEYaTb HA Kpyre peleHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

Xoa padoThI:
YpoBens A.

Pemure HepaBeHCTBA.
1) sinx= 0; 2) cos 2x<0; 3) cos 2x=1; 4)sin 2x < -1; 5) sinx < —; 2) sinx > —; 6)

V3

. 1
sinx >=; 7) COSX > —
4 2

Yposensb.

1) cosx<§; 2) cosx>—%; 3) cosx<§; 4) sinx<-§

2. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI

Kak pemiaroTcsi OCHOBHBIE TUITBI TPUTOHOMETPUUYECKUX HEPABEHCTB?

3. OdbopmuTe oTUET M cenaiTe BHIBOJ M0 MPAKTUYECKOH padoTe.
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IHPAKTHYECKAS PABOTA Ne 46

Hucnoeaa nocnedosamenbHocms, cnocoowl ee 3a0anus. Botuucnenue npedena
nocnedosamenvnocmu. beckoneuno yovieaowan zeomempuyeckan
nOC1€006AMEIbLHOCHLb.

Iesb: HAYYUTHCS ONPEENATh YACIOBYIO MOCIIEI0BATEIIBHOCTD, BBIUUCIISATH MPEIel
IIOCJIEIOBATEIBHOCTH

PesyabTarsbi:

npeomemmnuwle:

- chOPMHUPOBAHHOCTh MPEJACTABICHUNA O MAaTeMaTHYECKUX TOHATHSAX  Kak
BOKHEHIIINX MAaTEeMaTUYECKUX MOJECIISIX, TTO3BOJISIONIMX OMUCHIBATh U U3y4aTh pa3HbIC
MPOIECChl M SIBJICHUS; MOHUMAHUE BO3MOXKHOCTH AKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYECKUX TCOPUIL;

- BJIQJICHUE METOJaMH JIOKA3aTeJIbCTB W aAJITOPUTMOB pPEILICHUS, YMEHHE UX
MPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIC PACCYKACHUS B XOJ€ PEIICHUS 3a/1a4;

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI 00 OCHOBHBIX MOHATHUSX MaTEMaTUYE€CKOTO
aHajiM3a U UX CBOMCTBAX, BIAJEHUE YMEHHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIINM,
WCIIOJIb30BaHUE TIOJYYEHHBIX 3HAHWM [JIS ONMCAaHWS MW aHalu3a pealibHbIX
3aBHUCHUMOCTECH;

MemanpeomemHnule:

- YMEHHE CaMOCTOSITEILHO OMPEACATh LEIN JIESITEILHOCTH U COCTABJISATH IUIAHBI
NEATEeIbHOCTH, CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeSITEIbHOCTh; HMCIIOJBb30BaTh BCE BO3MOXHBIE PpECypChl Il  JOCTHIXKCHUS
MOCTABJICHHBIX LIE€JIeH M pealu3aluy TUIAaHOB JEATEIbHOCTHU, BBIOMpPATh YCHEIIHbIE
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOSITENIbHOW  WH(OPMAIIMOHHO-
MO3HABATEIBLHON JIEITEIIbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCS B Pa3IUYHBIX
HCTOYHUKAX  HMH(pOpMAIMK, KPUTUYECKH  OICHUBATh W  HHTEPIPETUPOBATH
uH(OpMaIHIo, OTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

JAUYHOCMHDbLE.
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- ¢c(hOpMHUpPOBAHHOCTh NPEACTABICHUI O MaTeMaTHUKE KaK YHHUBEPCAJIBHOM S3BIKE;
HayK{, CpEJICTBE MOJCIUPOBAHUS SBICHUM M TMPOIECCOB, HAEAX M METOAAX
MaTeMaTHKH;
- pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
ANTOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JIJIst
Oyayuieil npodeccuoHaNbHON JEATENbHOCTH, UIsl MPOJOJDKEHMsSI 00pa3oBaHUs U
caMmo00pa3oBaHuUs
Buabl nesiTe ILHOCTH:
O3HakOMJIEHHME C TIOHATHEM YMCIOBOW MOCIEA0BATEIBHOCTH, CIIOCO0AMU €€ 3a/laHus,
BBIYMCIICHUSIMU €€ 4WiIEHOB. O3HAKOMJIEHHME C BBIYUCICHHUEM CYMMbI OECKOHEYHOIO
YHUCJIOBOTO psiia Ha TMPUMEpPE BBIYMCICHUS CYMMbl OECKOHEUHO YObIBaroIeH
r€OMETPUYECKON MTPOTPECCHH.
Pemenne 3amau Ha npuMeHeHUE (QOPMyNbl CyMMbl OECKOHEYHO YyOBIBAIOIIEH
r€OMETPUYECKON IIPOIPECCHH.

Xoa padorhi:

I. 3anumuTe nepBbie MIECTh WICHOB NOCIIEI0BATENBHOCTH, 33JaHHON Pa3IMYHbIMU
crocodamu:

1) a, — n-e HATYDPAABHOE YHCJI0, Aeasuleecs Ha 6;

2) a, — n-e NpocToe HHCI0;

3) a, — n-e HATYPANLHOE WHCI0, SBIAIOMICECH (OJTHLIM KBAAPATOM;

4) @, — OCTATOK OT ACJAEHUA UHCAA 2" na n; "
5) a, — ocraTok oT Aesenus Ha 5 uncaa 3%

6)a,=2"+1;
| -1
)G e
)a, n? 41

) @,,, = 5Q, - N; @) = &;
9) an.l = (_l)" a, + ‘1; 0. = 2;
10) a,,., = (a,)*% a, = 1024.

II. M300pa3uth HA YKCIIOBOM MPSMOM HECKOIBKO WICHOB MOCIIEI0BATEILHOCTH {Xn} U
BBISICHUTB, K KAKOMY YHCJTY OHU MPUOIMKAFOTCS:

(- _ n+1 n-2

1
1)xn=; 2)xn: " 3)xn_T 4)xn:T
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[II. CoctaBbTe 0JIHY U3 BO3MOXKHBIX (POPMYJI N-T0 WjieHA MOCJIEI0BATEIBLHOCTH 110
MIEPBBIM IISITH €€ YICHAM:

1)0,1,2,3,4, ... 2)-1,-2,-3,-4,-5,...;  3)5,10, 15, 20, 25, ...

4)6,12,18,24,30,..; 7)3,9,27,81,243,...; 8) 9,16, 25, 36, 49, ...;

9)5,6,7,8,9,...; 10)10,9,8,7,6,... 11)4,8, 12,16, 20, ...;

IV. Haiigure cymmy reomerpudeckoi nporpeccuu (by), ecnm:
1) by =3,q9="; 2)b1=-1,0=0,2; 3)b1=-5,9=-0,1 4) b1 =2,9=-%

V. Briuuciure:

1) 2+1+§+i+... ;2)49+7+1+%+712+...; 3)125+25+5+1 +..

V1. Beruucnure npenensl

2 2 2
1) lim———; 2) lim— o' Y R il
):-olx2 1’ )l;m x3-1' 3)1"2.1:2-:—2'4)11—?:-.1:34»1'
[x? 2
5) i XL gy 2 —E+1
£ x xvn X% 42
1) lim—=—; 2) lim S AT 2!
®sin= x”‘x 0\/—+6 %0 x x-+0 2%
2
(.2 P te sl
5) lim{ zes i T ,x'l];ﬁ)liml—-z—xll—.
2w bt x x*+x x+0 ginx

IHPAKTUYECKAS PABOTA Ne 47

I'eomempuueckuit u mexanuueckuili cmoici npouseoonoi. Cocmaesnenue

YPaGHeHUus KacamenvHoll 8 00uiem euoe

Heab: HayuuTheA

OIPEICNIATh

F€OMETPUYECCKUI

u

MEXaHUYECKUI

CMBICJI

npou3BogHOW. Hayuutscs pemars 3a1aui Ha COCTABIICHUE YPABHEHUS KACATEIILHOU B

0o0111EM BHIE

PesyabTarsl:

105



npeomemmsle: - cHOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUYECKUX MOHATHUSIX
KaK BaXKHEHIIMX MaTeMaTHYECKUX MOJIEISAX, MO3BOJSIONIMX OINKUCHIBATh W U3y4daTh
pa3Hble TMPOIECChl U SIBICHUS; TMOHMMAaHHE BO3MOXHOCTH aKCHOMAaTHUYECKOIO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

- c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX TMOHSITHUSIX MATEMATHYECKOTO
aHajM3a U UX CBOMCTBAaX, BIaJCHUE YMEHUEM XapaKTepu30BaTh MoBe/ieHue QyHKIUMN,
WCIOJB30BAaHUE TIOJYYEHHBIX 3HAHUM [JI1 ONMCAaHUS W aHalu3a peallbHbIX
3aBHCHUMOCTEH;

Memanpeomennvle:

- YMEHHE CaMOCTOATENIbHO ONpPENENATh LENH ACATENbHOCTH M COCTABIAThH IUIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaThb BCE BO3MOXKHBIE PECypChl Uil JIOCTHXKEHUS
MOCTaBJICHHBIX LI€JIeH W peaiu3allid IUIAHOB JACSATEIbHOCTH; BBIOMPATH YCHEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUSX;

- TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  HMH(OpPMAaIMOHHO-
MIO3HABATEIbHON JIEATEIIbHOCTH, BKJIKOYAs YMEHUE OPUEHTHUPOBATHCS B Pa3IUYHBIX
HWCTOYHUKAX  UH(POpMAIMU, KPUTUYECKH  OICHUBATh W  HUHTEPIPETUPOBATH
nH(pOpMaIIIo, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

JIUYHOCHIHDIE:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM SI3BIKE;
HAayKH, CPEICTBE MOJICIMPOBAHUS SIBJCHUW W MPOLECCOB, HUAEAX U METoAax
MaTeMaTHKH;

Buabl nesiTes IbHOCTH:

N3yuenne wu dopmynupoBaHHE MEXAaHUYECKOTO M TEOMETPUYECKOTO CMBICIIA
MPOU3BOJIHOM, U3YYEHHUE aJTOpUTMa BBIYMCIICHUS TMPOU3BOJHONW Ha MpPUMEPE
BBIYHCIIEHHUSI MTHOBEHHOM CKOPOCTH U YIJIOBOTO KO3 PuIneHTa KacaTeabHOM.

Xox padoThi:
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HaliguTe TAHreHC yrja MeXAYy KacareJbHOWH K rpaduky
dyaxknuu y = h(x) B Touke ¢ abcnuccoit x; U OCBIO X:

a) h(x) = x® — 4x, xp = 1;
6) h(x) = Vx — 8, xo = +;

.’ K rpa-
B) h(x) = —x% — 2x* + 2, xo = —1; TOMKH-~
r) h(x) = -2_!2 + 2, xo= %’
6) h(x) = 4Jx — x; r) h(x) = tg x — 4x.

Ha pucynke 55 usobpaken rpadmk byHkuum y=f(x) 1 Kaca
TeJbHbIEe K rpad®ukKy B ToukKax A, B, C, D. OunpenenuTs 3HAK
Npou3BOAHOM aTOM (pyHKuUuUM B Touxkax A, B, C, D.

vA
/Q \ y = f(x)

7 K T

Onpeznenure 3HAK yraosoro koap@uuueHTa KacaTeabHOH, 4
npoBeAeHHOM K rpaduky dyEknuu y = f(x), naobpakeHHo-
My Ha 3alaHHOM DHCYHKe, B Toukax ¢ abcumuccamwm a, b, c:

a) puc. 41; ©6) puc. 42.

YA 77
1\4 —
AN N\
/ a n N\ y.
o b\O| } c |x a~ 0| b c x
y L)
Puc. 41 Puc. 42
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YKaxuTe TOYKH, B KOTOPBIX NPOM3BOAHAA paBHA HYJIIO, M
TOYKH, B KOTOPLIX NPOM3BOAHAA He CYyIeCTBYeT, eCJH rpa-
6 bux dpyEknun n3obpakeH Ha 3alaHHOM PHCYHKe:
" a) puc. 43; 6) puc. 44; B) puc. 45; r) puc. 46.
BakoH aBMIKeHMs Tesa sanaH (dopmynoit s(t)=0,5¢% 4 3142

(8 — B merTpax, t — B cexyHnax). Kakoit nyre npoiiager reno
3a 4 ¢? KakoBa CKOpPOCTH ABMXXEHUS B 9TOT MOMEHT Bpemenu?

a)

7} A
1 1v
N [-1,5 | 4
1 »
\ fol/ 1 52 NHE [\ Ix
%2..1\31,}..{.0 % L
i ol O
Puc. 43 Puc. 44
; L] :
1 1T 4
] -471-2 -
1 3_&_5 X
0 7/ /
L
-6 ~4+-~2- 2-1+1%
L ¢ I ), 1
Puc. 45 Puc. 46

0)MaTepuanbHas TOYKa JIBUKETCS MPAMOJMHEHHO 1o 3akony X(t) = 6t — 48t + 17,
IJI€ X - pacCTOSIHUE OT TOYKM OTCYETA B METPAX, t - BpeMsl B CEKyH1ax, H3MEPEHHOE C
Hayana JBuxeHud. Haiinure ee ckopocTh (B METpax B CEKyH/y) B MOMEHT BpeMeHu t =
9c.

B) MarepuanbHas TOYKa IBUKETCS MNPAMOIMHEHHO mo 3akoHy X(t) =t2+ 7t- 3,
r€ X — paccTOsTHUE OT TOYKH OTcYeTa B MeTpax,t — Bpems B CEKyHJax,
M3MEpeHHOe C Havana JBwkeHus. Halioure ee ckopocTh (B MeTpax B CEKYHIY) B
MoMeHT Bpemenu t = 10c.

r) MarepuanbpHas TOYKa JABMKETCS NPSAMOJMHEHHO 1o 3akony X(t) =12 — 13t+ 23,
IJI€ X - pacCTOSIHUE OT TOYKM OTCYETA B METPAX, t - BpeMsl B CEKyH1ax, H3MEPEHHOE C
HayaJa JIBWKEHHs. B Kakoii MOMEHT BpeMeHH (B CEKYH/IaX) €€ CKOpOCTh Obljla paBHA 3

m/c?
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1) MatepuanbHas TOYKa JBHXKETCS MpsAMOJMHENHO 1o 3akony X(t) = (1/3)t3 — 3t —
5t+ 3, rme X- paccrosiHMEe OT TOYKH OTCYeTa B MeTpax,t- Bpems B CEKyH[IaXx,
M3MEPEHHOE C Hayvajga JBWXKCHHA. B Kakoli MOMEHT BpeMEeHHM (B CEKyHIaX) ee
CKOpPOCTH Obliia paBHa 2 M/c?

3agaua ¢ pemennem: Hanucats ypaBHeHne KacaTenbHOM K rpaduKy GpyHKIUH Y=X° B
Touke Xo=3. Caenarb 4epTex.

Pewenue. 3amuuieM ypaBHEHHE KacaTeidbHOH K rpaduky ¢ynkiuu y=f (X) B Touke ¢
a0cruccoit Xo B oomem Buzae:  y=f (xo) +f '(Xo)(X-Xo).

HaxomuMm 3HaueHune naHHOMW (YyHKIMH B TOYKE C JaHHOW aOCIMCCOM: f (x0)=f
(3)=3%=9.

Haxoxum npoussoanyio f'(X)=(x?)'=2X 1 HaxoauM 3Ha4eHUE STOH MPOM3BOJAHON NpH
x=3.

Torma f '(Xo)=f'(3)=2-3=6.

[MoncraBum HaiaeHHbie 3HaueHHs f(Xg)=9 u f'(Xg)=6 B ypaBHeHHE KacaTelbHOM,
noiryanM: y=9+6-(x-3);  y=9+6Xx-18;

y=6X-9 — uckoMoe ypaBHEHHE KacaTeIbHOM.

T TR T T Omeem: y=6x-9.
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Hanucares ypaBHEHUHE KacaTeJbHOM K rpadurky GOYHKIUHK
y=7rf(x) B Touke c abcuuccoit x,, ecau:

1) f(x)=x3+2x2+1, x,=1; 2) f(x)=6x—-8x2, xo=2;
8) f(x)=-"L, xo=1; 1) f@=L, xo=-2;
e x
5) f(x)=cosx, x0=%; 6) f(x)=e", x,=0;
1. 7 f(x)=Inx, xo=1; 8) f(x)=Vx, xo=1.

5

o X
2. CocTaBbTe ypaBHEHHE KacaTelbHOU K rpaduky QyHKIUU y =

B TOYKC €TI0
IMEPECCUCHUA C OCbIO a6CHI/ICC.

3. Ha rpaduke pynkumu y = x(x? — 6x) HaliiuTe TOYKU, B KOTOPBIX KacaTeJbHbIE K
rpaduKy mapamienbHbl OCH a0CITHCC.

3amava ¢ pemeHueM:

Hasbl QyHKuMR f(x)=—x%2-2x—-3 n g(x)=x?+4x+ 6. Ha-
Ui Te ypasHeHue obuel kacaredbHOUW K rpadumkam
pyuarnuit y=f(x) n y=_g(x).

YpaBHeHUne

KacaTelIbHOU - ATO ypaBHEHHE NPSMO 1 uMeeT Bua Y=Kx+b
OOGimas kacaTenbHas MEePeceKaeTcs ¢ KaKAbIM rpagKoM B OIHOUN Touke. Torma Juis
IIepBOTo rpadika TOUKY MEepeceueHHs ¢ KacaTeIbHONH MOXHO HAWTH W3 YpaBHEHUS -
x%-2x-3 = kx+b, 111 Broporo rpaduxa u3 ypaBHeHUs X>+4X+6 = kKx+b
1) -x%-2x-3 = kx+b
X2+2x+3+kx+b =0
X2+ (2+k)x+(3+b) =0
KacaresnbHas umeet ¢ rpaukoM TOJILKO OHY OOIIYIO TOUYKY, CIIE0BATEeIbHO, KOPEHD
ypaBHEHHMS JTOJDKEH OBITh OJIMH, & 5TO BO3MOYXHO, KOT/Ia JUCKPUMHUHAHT PABEH HYITIO.
D = (2+k)%-4(3+b) =0
2) X>+4x+6 = kx+b
X*+4x+6 = kx+b
X?+4x+6-kx-b = 0
x%+(4-K)x+(6-b) =0
[IpupaBHUBaEM JUCKPUMUHAHT K Hyar0: D = (4-K)2-4(6-b) =0
Tak kak KacaTeabHas oOIIas, 3HAYUT, AUCKPUMHUHAHTEI OOOMX YpaBHEHH JIOJKHBI

OBITH paBHBI HYJIIO BMecTe. Perraem cucreMy ypaBHEHHMIA:
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{(2+k)2—4(3+b)= 0;
(4—k)?—4(6—-Db) =0.

{4+4k+k2—12—4b = 0;
16 — 8k +k? —24 +4b = 0.

{k2+4k—8—4b = 0;

k?—-8k—-8+4b =0

BbrureM modseHHO U3 IEPBOTO YPaBHEHHS BTOPOE:

12k-8b =0, b =3k/2 - moxcraBuM B niepBOE ypaBHEHHE:

k?+ 4k -8-4-3k/l2=0

k?+4k-8-6k=0

k?-2k-8=0

ki=-2, k= 4

b1 =-23/2=-3, b,=4-3/2=6

Pemenwne coctout u3 apyx map uncen (K=-2; b=-3) u (k=4; b=6).

DT0 03HAYaeT, 4YTO rpa)Ki UMEIOT JBE OOIIHNE KacaTeabHbIC, YPABHCHHS KOTOPHIX:
y=-2x-3 u y=4x+6

4. CocTaBbTe ypaBHEHHUE 00IICH KacaTeJIbHOU K rpadukam GyHKITUI:

y=zx> y=1°

1) u
2)y=212—21—|—'ﬁ! y="5—z°+ 2z
3) y=2r"4+2r+% y=6—z"
IMPAKTUYECKAS PABOTA Ne 48
Ilpumenenue ocnoenwvix npasun oughghepenuyuposanus
Ieab: HayIUTHCS MPUMEHITH OCHOBHBIE TIpaBmIa qudPepeHIIMpoBaHUS

Pe3yabTathl npeomemmnoie:

- c(hopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MaTEMaTHYECKOTO
aHaJIM3a U UX CBOWCTBAX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMA,
UCTIONb30BAaHUE TIONYYEHHBIX 3HAHWWA [JI1 ONHCAHHWA W aHaiuW3a peajbHbBIX
3aBUCUMOCTEH;
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Memanpeomemuule:

- YMEHHE CaMOCTOATEJIbHO ONpPENENATh LENH ACATENbHOCTH U COCTABIAThH IUIAHBI
JESTENIbHOCTH; CaMOCTOSITEIBHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATEIbHOCTh, HCIIOJIB30BaTh BCE BO3MOXHBIE PECYpChl Uil JOCTHKEHUS
MOCTaBJICHHBIX II€JIed W peaju3alud IUIAHOB JAESITEeIbHOCTH; BBIOMpATh YCIEIIHBIE
CTpaTEruy B pa3jIMyYHbIX CUTYyalUsX;

- TOTOBHOCTb M  CHOCOOHOCTP K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-
[IO3HABATEJIbHON JIE€ATEIbHOCTH, BKJIIOYAsh YMEHHME OPUEHTUPOBATHCS B PA3NUYHBIX
UCTOYHUKAX  HMHPOpMALMM, KPUTHUYECKH OLEHUBaTh U  HHTEPIPETUPOBATH
MH(}OpMaUIO, MOIYYaeMYI0 U3 PA3IUYHbIX HCTOUYHUKOB;

JIUYHOCHIHDIE:

- c(pOpMHUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHKE KaK YHUBEPCAIbHOM S3BIKE;
HayK{, CpEJICTBE MOJCIHUPOBAHUS SBJIECHUA U MPOLECCOB, HIEIX M METOoAax
MaTE€MAaTHKU;

Buasl gesarebHOCTH:

VYcBoenue mnpaBuwil AU GEepeHIUpOBaHUs, TaOJUIBl MPOU3BOJHBIX 3JIEMEHTAPHBIX
GyHkuuid, npumeHenue 1 quddepeHurpoBanus QyHKIMM.

Xoa padboTbl

1. Haiitu mpou3BoiHbIe (DYHKITUIA:

). a)y=@E-DE'+2; ) y=E"+3-1)

6) y = (x* + 1)Vx; r)  y=Jx(x* + 2).

2). a)y= (% - I}Zx - 3); B) Yy = (% - 8}5:( - 2);
3).

) o)y = \/;COS-‘C: ry= \/;sinx.

a) y = xtgx; B) Yy = xctgx;
2) 6) y = sin x tg x; r) y = cos x ctg x.

)y = x* B) Y = =
VY= o+a’ Yy=3_ax’
6) ¥ =y DY



2. BeruncnuTh 3HaYeHUE TPOU3BOTHON (DYHKITHH:

* 4 1

D)= s x = —2;
2 + 1

2)f(x)=%;—+—1, x=1;
3x — 1

3)f(x)=’§i—+'*1. x = 2.

4) £'(2) - f(-2), ecnm f(X)=X2-$

1-10" .

5) f'(0), eciu f(X)=1 0
+

6) f'(1); f'(e); f(%) ; f'(eizj, ecmn f(x)=xIn x ;

3. [IponuddepeniupoBats GyHKIINN:

[ - 2 _
1) l_+.cosx; 2) \;31 . x 2x+3; 4) x2 x+1 .
sin x 3*+1 22 +4x+1 X +x+1
x x_ z . - —_
1) e*-¢ . 2) 2 logzx; 3) sinx—cosx., 4 .1 sin 2x .
2 xIn2 x sinx—-cosx

4. Haiinure npou3BOAHYIO PYHKIIUU:
1) 2cos 3x; 2) - be?x; 3) —-41n2x;
1) -8sin2x;  5) SLe ¥ 6) 2e*-de .

5. HaliguTe npou3BOAHYIO (PYHKIIUU:

4 3x kg . &= 3
1) 6x* —9e°*; 2) Zx +3s8in3x; 3) 3\Vx—-4cosdx;
x
3
4) 3 1 4e; 5) L 4+ Linax; 6) 3tg2x—2\x.
x* 3x% 2

6. HaiiTu mpou3BoaHYIO0 (PyHKITUU:

X sinx

1)y =xsinx; 2)y=xe™*; 3)y = (x+ 1Vx;4)y = 5)y =

x2+1 x
IMPAKTUYECKAS PABOTA Ne 49
Boituucnenue npou3300Hblx OCHOGHbBIX Jjlemenmapmnsvlx d)ymcuuﬁ

IIe.m): HAayUYUTBHCA BBIYUCIIATE HPOU3BOJHBIC OCHOBHLBIX 3JICMCHTAPHBIX Q)YHKHHI\/'I
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Pe3yabrTarbi:npeomemmnsie:

- c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX TMOHSATHUSIX MATEMATHYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIaJICHHE YMEHUEM XapaKTepU30BaTh MoBe/leHUE QYHKIUMI,
WCTOJB30BAaHMUE TIOJYYEHHBIX 3HAHUM [JI1 ONHMCAaHWUA W aHalu3a peallbHbIX
3aBHCHUMOCTEH;

Memanpeomemmbole:

- YMEHHUE CaMOCTOSITENIbHO OMNPEIENATh LENU ACSITEIbHOCTH U COCTaBJISITh MJIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIBHO OCYUIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCMOJIb30BaTh BCE BO3MOXKHBIE PECYpChl ISl JTOCTHUKEHUS
MOCTaBJICHHBIX LI€JIeH M peaiu3allid IUIAHOB JAESATEIbHOCTH; BBIOMPATH YCHEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  HMH(OpPMAaIMOHHO-
M03HABATEJIbHON NESITEIBbHOCTH, BKJIIOUas YMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHUKAX  HWHQPOpMAIMM, KPUTUYECKU OICHHUBATh M  HHTEPIPETUPOBATH
nH(pOpMaIIHIO, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

JIUYHOCHIHbIE:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMAaTHUKE KaK YHUBEPCAIbHOM SI3bIKE;
HayKH, CPEICTBE MOJICIUPOBAHMS SBJICHHUM M TMPOILECCOB, HUIEIX U METOoJax
MaTeMaTHKH;

Buabl neiTes IbHOCTH:

O3HakOMJICHHE C TMOHATHEM IMPOU3BOAHOU. YCBOEHHE MpaBui auddepeHmrpoBanus,
TaOJIHIIBI MPOU3BOJIHBIX AJIEMEHTAPHBIX byHKINH, PUMEHEHHE TUISt
muddepenurpoBanus GyHKIIHMA.

1. Haiitu npou3BoiHyI0 (PYHKIIUU

1)y = 4x3; 2)y=3x % 3)y=4x3/1;
4) y = Yx?; 5)y = ¥8x; 6)y=5%x 2,

2.

I
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1)y=x3;

6
4h)y=——;
; )y i

HaitTm npousBoAHY0 QyHKUMH:

1) x2+x; 2)
5) —4x3; 6)

Mpoauddepenunposars QYHKUHIO:

1) 3x*—-6x +6;
3) x+12x%
5) x*+6x;

4. T7) 2x*-8x*+6x+1;

2D)y=—; 3
)y GF: )y
B)y = ——; 6) y
Jax3’
x2-x: 3) 8x% 4) -27x%;
0,6x%; 7) 13x? +26; 8) 8x?-16.
2) 6x%45x-T;
4) x-8x%

6) —-12x%+ 18x;

8) -3x*+2x*-x-5.

Haitru f'(0) u f'(2), ecan:

1) f(x)=x2-2x+1;
5 3) f(x)=—x%+2x%

2) f(x)=x"-2x;
4) f(x)=8x*+x+1.

6. Haiiti mpou3BoaHy10 QyHKITUU:

1) ay=x*-Tx
6) y = Jx - 9x7;

2) a)y:-}:+4x;

6)y=—2\/—

a) y =sinx +

3) 6) y = 4cos x;

o
x’

3;

a) y = cosx + 2x;

4). ) y= 3sinx + cosx;

5). 8)x=3%%

1) Inx+sinx;
4) L tes
6) *

B) ¥y = Tx? + 3x;

r)y=J;-5x’.
B) y=%-6x;
r)y=8\/;+i-.

B) y = cosx - 6;

r) y=-2sinx.

B) ¥ = sinx — 3x;

r) y =2cosx +sinx.

) y=x'% p)x=x% r)y=x",
2) e*—sinx; 3) Vx —cosx;

5) tgx+Inx; 6) e —ctgx.

115




z 1.9 X.e
HNauna pyaxkumusa f(x)= ;x —Ex +3x.

1) Ucnonbays onpeaesenue npouasoaHoi, wautn f'(x).
7 2) Haittu sravenwue f'(x) B Touke x=0,1.

8 Buiuncnure noousBonuvio f'(x) by TaHHOM 3HAYEHUH ADI'VMEHTA X

Df(x)=4x3 —-3x2—-x—1, x =—1;
2)f(x)=3x1—2x2+4x— 1, x=-1;
3)f(x)=1— x2 + x3 — x4+ x5, x = 2.

|

Henonways onpejsesienne nNpomM3BoAHON, HANTH NPOM3IBOAHYIO
GyHKIMM:

1) f(x)=2x+3; 2) f(x)=5x-6;
9 3) f(x)=—3x"+2; 4) f(x)=3x*+ 5x.

INPAKTUYECKAS PABOTA Ne 50
Buviuucnenue npou3ze00nvlx cnoxcHvix ynKyuil
Henb: HAyYUTHCS BBIYUCIATH IPOU3BOIHBIE CIOKHBIX (DYHKIIHIMA

PesyabTarsl:

npeomemmuule:

- c(OpMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX TMOHSATHUSX MATEMaTHYECKOTO
aHaJM3a M UX CBOMCTBaX, BIAJCHUEC YMEHHUEM XapaKTepHU30BaTh MOBEICHNE (YHKIIUMH,
WCIIOJIb30BAaHUE TOJYYEHHBIX 3HAHMM Ui OMNHCAaHUS W aHajiu3a pealbHBIX
3aBHCUMOCTEH;

Memanpeomemuule:

- YMEHHE CaMOCTOSATEIILHO OMPENEIATh e JACATEIHbHOCTH U COCTABISAThH TUIAHBI
JEATETBHOCTH, CAMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
NeSITeIbHOCTh, HWCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl Uil JOCTHIKEHUS
MMOCTABJICHHBIX IIEJICH W pealn3alvi TUTAHOB JIEATEILHOCTH; BHIOMPATH YCIEITHBIC
CTPAaTEeTUH B PA3TUYHBIX CUTYAIIHSX;

- TOTOBHOCTh W  CIOCOOHOCTh K  CaMOCTOSITEIbHOW  WH(OPMAIIMOHHO-
MMO3HABATEIIbHON JEATEIBbHOCTH, BKJIIOYas YMEHHE OPHUEHTHUPOBATHCS B Pa3IMYHBIX
MCTOYHMKAX HWH(OOpPMAIMU, KPUTUYECKH OIICHMBATh W  HMHTEPIPETUPOBATH

nH(}OpMAIUIO, TTOIYIaeMYI0 U3 PA3IUYHBIX HCTOYHUKOB;
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JIUYHOCHbLE:

- c(hopMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAJIBHOM S3BIKE;
HAyKd, CpEICTBE MOJICIMPOBAHUS SIBICHUM M TIPOLIECCOB, HIEAX M METOAAX
MaTeMaTHKH;

Buasl gesarebHOCTH:

VYcBoenue mpaBuwil AU GepeHIUpOBaHNs, TaOJUIBl MPOU3BOJHBIX 3JIEMEHTAPHBIX
byskuii, npumeHenue i quddepeHpoBaHus PyHKIIUA.

Xox padoTbl

Hatitu mpon3BogHBIC CIOKHBIX (DYHKITHI:

| 1) (2x-1)% 2) (x+3)% 3) (3x%-2x)% 4) (x*-2%’

5) y=2%6xS+e X+ 1 B)y=ix-e:  7)y=(x+2)e*;  8) y=sin(xX+5x+2);

x
9)y=vi-x2: 10)y=+2x—sin2x; 11) f()=(@x"-dx*+2x- 1%
12) f(x)=(x*—-2x%+3x+2)%.

2x-1 2x+3, 1=-% 2-5x,
1) 2 +1 TR 2) 8 2In 3
1-x
3) 2¢ ® +8cos1=%; 4) 5sin 2X+3 _44/_1_.
2 4 x-1
3/ -2 3 [ 1 3
| =L A I 2
5) \ e 3cos 3 6) 6 A +4e

1) log, (x® +4); 2) 2%*+3x

3) tg?2x; i

) tg°2x 4) In 12

V.

1) Vx?4+1-ctgdx; 2) e?sin®3x;

3) Vx-sindx; 4) e* ?*.cos(3-2x).

117



5)y=%sin4x; 6)y=0B—-2x)*; 7)y=+vVadx+1; 8)y=3Y(2x —1)2

9y = Co;zx; 10)y = —2“;?3; 11) y = (3x + 5)cos?x; 12)y = —Zz:;ii
13)y = (5x + 7)3In(5x + 7)
V.
_—— . 4 2
1) y = (322 - Jx; 2) y = oi=; B) y = 25VF; ) y = xPcos2x;
cos*2x

o . %)

S) y =e*"%; 6) y = lnfl 33.1'); 7) y = arcsin 2x; 8) y = tg° 3x - 1)
- X

INPAKTUYECKAS PABOTA Ne 51
Hccneoosanue (hynkyuu Ha MOHOmMOHHOCHb
Henab: HayunThCA UCCAEAOBATh PYHKIMIO HA MOHOTOHHOCTD

PesyabTarhi:

npeomemuuwle:

- c(OpMUPOBAHHOCTH MPEJCTABICHUI 00 OCHOBHBIX TMOHSATHUSX MATEMaTHYECKOTO
aHajM3a U UX CBOMCTBAX, BIAJEHHE YMEHHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIINM,
WCIIOJB30BAaHME TIOJYYEHHBIX 3HAHUM JJIsi OMHMCAaHUS W aHajdu3a peajbHbIX
3aBUCUMOCTEH;

- c(OpMUPOBAHHOCTh TMPEACTABICHUA O MaTEeMaTUYECKUX TOHSATHUAX  Kak
BAKHEUIINX MaTeMaTHYECKUX MOJEIISIX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pa3HbIC
MPOLIECCHI U SIBJICHUS,

- BIAQJEHUE METOJIaMH JIOKA3aTeJIbCTB W aJITOPUTMOB pEUICHUs, YMEHHE UX
MIPUMEHSITh, TPOBOJIUTH I0KA3aTENbHBIE PACCYKICHHUS B X0OJI€ PEUICHU 3a/aY;

- BIAJEHUE  CTAaHJAPTHBIMM  MpHUEMaMHU  PCEIICHHUS  pAIMOHAIBHBIX U
HMppalMOHAIbHBIX, MMOKA3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEpPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM
yucjae s TOWCKAa TyTH pelIeHus W WUIIOCTpPAlldd PEIICHUS YpaBHEHUH W
HEpPABEHCTB;
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Memanpeomemmbole:

- YMEHHUE CaMOCTOATEIBHO ONPEACIIATH LIEIU ACSITEIbHOCTA U COCTABIISTH IJIAHBI

NEATEIIBHOCTH; CAMOCTOSITEIIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATHh U KOPPEKTUPOBATH

NEeSATENbHOCTbD; UCIOJIb30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS

MOCTaBJICHHBIX IIeJIeH U peann3alliy IJIaHOB JeSTEIbHOCTH; BHIOMPATh yCIICITHbIC

CTpaTEruu B Pa3INYHbIX CUTYALUX;

- TOTOBHOCTb M  CHOCOOHOCTP K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-

MIO3HABATEIbHON NIEATEIBHOCTH, BKJIKOYAs YMEHUE OPUEHTHUPOBATBHCS B PA3IMYHBIX

UCTOYHMKAX  MH(pOpMAIMM, KpPUTUYECKH  OICHUBAaTh M  HHTEPHPETUPOBATH

MH(}OpMaUIO, MOIYYaeMYI0 U3 PA3IUYHbIX HCTOUYHUKOB;

Buambl nesiTe IbHOCTH:

N3ydenune TteopeM O CBSI3U CBOMCTB ()YHKIIMM U TPOU3BOJIHOM, (POPMYIMPOBKA UX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOAHOW HCCIENOBaHUS (YHKUUH, 33JaHHOU

(dopMmyioil. YcTaHOBIEHUE CBSI3U CBOMCTB (DYHKIIMU U IPOM3BOAHOM MO UX rpadukam.
Xoa padorhi:

1. OHpGIIGJII/ITG IMIPOMCIKYTKH MOHOTOHHOCTH (bYHKIII/II/IZ

1) a) y = x* - bx + 4; B) y =-x*+8x-T17;
6) y = 65x* + 16x — 1; rN y=x*-x.
2) a) y = x* + 2x;

6) y = 60 + 45x — 3x* — x?;
B) y = 2x* - 3x* — 36x + 40;
r)y = —-x® + bx.

2. Uccnenyiite GpyHKIIUIO HA MOHOTOHHOCTB:

1) a)y:x‘—2x2—3; B)y=—3x‘+4xa—15;

6) y=—x°— x; r) y = 5x° - 1.
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a)y=x+3; n)y=;+l'
_3x -1, LN
2) 6)y—3.x+l' r) ¥ 3 + 2x°
a) y = J3x - 1; B) ¥y = V1 — 2x;
3)6) y = V1 - x + 2x; ry=+v2x -1 — x.

3.

Joxkaxxkure, uro saganHas PyHKUMA BO3pacrTaer:
a) ¥y = cos x + 2x; B) ¥y =8inx + x3 + x;

G)y=x+ 8x* + Tx + 4; ry y=x°+4x®* + 8x - 8.

Joxarkure, 4T0o 3anaHHas pyHKNusa yOniBaer:

a) y = sin2x — 3x; 6) ¥ = cos 3x — 4x.

Joxaxkure, 40 QYHKIMA MOHOTOHHA HA BCell YHCJI0OBON nps-
MOM; yKAa)XMHuUTe XapakKTep MOHOTOHHOCTH:

a) y=x% +6x% -T; B) Yy =x —cosx + 8;

6) y = sinx - 2x — 15; r) y=11-06x - x3.

4. 1) Jlokaxxute, 94TO PYHKIHUSA SBISICTCA MOHOTOHHOM Ha BCeil 00JaCTH ONpeIeICHuUs

a)y=%x3—x2+x-2;5)y=§-xa-—x2~x+5:8)!!:-’5*'5"‘-";

r)y=cosx + 3x; a) y = x + 2In(x + 3).
2) Haitaure npoMe:kyTkH Bospactannn (youipauus) GysKmum,
a)y=x"+6x*-15x+3;6) y = x* - 4x% B)y=x+-1-§-:
x? -1 =2
e S

r)y=

1) Haitaure npoMesKyTKH MOHOTOHHOCTH (QYHKIMI.
a)y=£2+—f——4:61y=2x-3: B) ¥ =(x - 2)e*;r) y = x - e*.

x x-1
2) Ilpn xakux 3HAYEHHAX napamerpa a pyuxuus y = f(x) 6yaer
MOHOTOHHA HA 00/1aCTH OonpeaeaeHun?
a) f(x) = x* + ax; 6) f(x) = x* - 2x* + ax; B) f(x) = €* - ax;
r) f(x) =sinx + ax.
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1) HaiifuTe npoMesKyTKH MOHOTOHHOCTH QYHKIMH ¥ = f(x).
a) f(x) = xe™®%; 6) f(x) = . B) y = e®x"+2x-1; 1) f(x) = 8% - 32~
xlnx

2) OnpeapeanTe, NP KAKHX 3HAYEHHAX NapaMeTpos QYHKOHA Y =
= f(x) obnagaer YKA3aHHLIM CROIICTBOM,

1
a) f(x) = Ex" +(a - 1) x* + 2 MOHOTOHHO BO3PACTACT HA MHOKECTHE

AeRCTBHTENLHLIX YHCe;

Onpenenure, KAKOM 3HAK HMMeeT NPOM3BOAHAA (PYHKIHMH
y = f(x) B Touxkax ¢ abcuuccamu a, b, ¢, d, ecau rpaduk QyHK-
nuyu u3obpakeH HA PMCYHKAax:

7 a) puc. 47; 6) puc. 48.

v A
oy
/1!
. ]
» L}
1 1
LK
— 7 : ™ L7 4 —]
< (@] (2] 1 < T X
5
'
]
Puc. 47
YA
| -
| Z
I 14/‘
”
-
-
”
. / > ——
1O < d x
vd ”~
-
-
-~
)<
-

Puc. 48
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Onpesennre NPpOMEXYyTKH BO3pacTaHuA U yOniBanusa QyHk-
nuH, rpaduk KOoTopoit maobparkeH HA PHCYHKAaX:

a) puc. 47; 6) puc. 48.

vk 7
y = (x)}—
\ f
}\ I[ y=I(x
s e
-2\ 2 Ed :}\ 0 243 %
Puc. 49 Puc. 50
177 vA
_—6 o £ E:

AN

Puc. 51

9.

ITo rpadmky npomussoaHO#M, M3o6pakeyHOMY HA PHCYHKAaX,

onpeAeNuTe, HA KAKHUX NpoMexyTKax pyHxknus y = f(x) Boa-
pacraer, a Ha KaKux — yOniBaer:

a) puc. 49; B) puc. 51;
6) puc. 50; r) puac. 52.
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INPAKTHUYECKASA PABOTA Ne 52

Onpeodenenue skcmpemymos gynukyuu. Haxosrrcoenue naubonrvuezo u
HAUMEHbULE20 3HAUEHUSA PYHKUUU HA OmPe3Ke.

eab padoThl: HAYIUTHCS OMPEACISITH SKCTPEMYMBI (DYHKIIUHA U HAXOIUTh
HanOOJIbIIEE U HAUMEHbIIIEE 3HAUCHHE

PesyabTarsl:

npeomemuuvle:

- c(OpMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSX MATEMaTHYECKOTO
aHaJM3a M UX CBOWCTBAX, BIAJCHHEC YMEHHUEM XapaKTepHU30BaTh MOBEACHNE (DYHKIIHIA,
UCIIOJb30BAaHUE TIOJYYEHHBIX 3HAHWW JUIsl ONKHCAaHUS W aHajdu3a peajbHbIX
3aBHCUMOCTEH;

- c(OpPMUPOBAHHOCTh TMPEACTABICHUA O MaTEMaTUYECKUX TOHATHUAX Kak
BAKHEUIINX MAaTEeMaTHYECKUX MOJEIISIX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pa3HbIC
MIPOIIECCHI U SIBJICHUS;

- BIAQJCHHUE  CTAHAAPTHBIMM  NpPHEMAaMHU  PEIICHHUS  pPALUOHAIBHBIX U
HppalMoOHaIbHBIX, MOKA3aTeIbHBIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPABEHCTB, UX CHUCTEM,;

Memanpeomemmuwle:

- YMEHHE CaMOCTOSITEILHO ONPEEIATh LEJIU IEITeIIbHOCTH U COCTABIIATH IIJIaHbI
NEATEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JI TOCTUKEHUS
MOCTABJICHHBIX 1IeJIel U peau3aliu TIaHOB A TeIbHOCTH; BRIOUPATh YCIICIIIHbBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

Buambl nesiTe IbHOCTH:

[IpumeHenne mTPOU3BOIHOM JIsl pelIeHUs] 3a7ad Ha HaxXOXJACHUE HauOOJIBIIETO,
HaMMEHBIIET0 3HAYEHHUS U Ha HAXOXK/JIEHUE SKCTPEMyMa

Xoxa pa6oThi:
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ITo rpaduky byakuuu y = f(x), naobpaxeHHOMY HA PHCYH-
Ke, onpejenuTe TOYKH, B KoTopuX f'(x) He cyuiecTsyer:

a) puc. 64; B) puc. 66;
1. 6) puc. 65; r) puc. 67.
Y
/
\ / 1\
d | /
a| b | c\|0o] |/] e r
’ NS 5
Puc. 64
7
/
A \
N a ¢ o
ol & x
/f
\/4
2.
Puc. 65

CkonbkO TOYeK MakcuMyma uMmeeT yHKuuA Y= f(x), rpa-
UK KoTopoit u3obparxken HA PUCYHKe:

a) puc. 64; B) puc. 66;
3. 0) puc. 65; r) puc. 67.

Cronbko TovYexk MuHHMyMa uMeeT dyHKkuusa y = f(x), rpadux
KOTOpO# m300pa>keH HA pHCYHKe:

a) puc. 64; B) puc. 66;
6) puc. 65; r) puc. 67.
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\I/
-
a b O ( x
Puc. 66
7
/
N
N
/N 4
1/ N
a N c .
F AN 0 d e x
AN
P A\
4’/ Y
Puc. 67

Hajligure TOYKH 3KCTpeMyMa 3aJaHHON QYHKUIMM U ompeje-
JIATe HX Xapakrep:

a) y="T+ 12x - x%; B) y=38x*+2x*- T;
4 6) y =8+ 2x* - x4 r) y =x* - 8x*.
& 8, N
a)y—2x+x, B) Y 5+x,
5 6) y = V2x - 1; r) y = (x - 3)".
= X _ 5 3 _ 1.
a)y—3 5 % + 6x - 1;

6) y = x* - 27x + 26;
B) y = x¥ -Tx? -5x +11;

6 MYy = -2x* + 21x* + 19.
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Hailigure manbosbuiee ¥ HAMMEHbLIIEe 3HAYEHUSA 3aJaHHOMN
7. DYHKIMHM HA 3alaHHOM OTpe3Ke:

a)y = 3x - 6, [-1; 4);

6) v

a) y

6) y

11.

a) y
6) ¥
B) Y
r)y

12,

B) ¥
8 1
—;’ I:‘z; 8]; r) y
2 sin x, [-%; n]; B) y
-2 cos x, [-21t; -g]; r)y
£ x|

tg X, [-5, 6]’ 8) y
-3 tg x, [1(; “13—“]. r)y
Jx, [0; 9% B) ¥
J-x, [-4; 0}; r) y
12x%, [-1; 2); B) ¥
-6x°, [0,1; 2); r) y
x* -8x+19, [-1; 5);
x* +4x -3, [0; 2);
2x* - 8x + 6, [-1; 4]
-3x* + 6x - 10, [-2; 9]

-0,6x + 4, [-2; 6];

R

, [0,3; 2]

n. .
6 cos x, [ ry 0].

. L 1
0,5 sin x, [—5. 2].

-21tg x, [0;

[-m

~Jx, [4; 16);
~J-x, [-9; -4].

-3x", [0; 1];

1
g W%

%x‘. [-1; 3].
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Haiiaure HamGosbinee ¥ HaMMeHbINee 3HAYCHUSA 3afaHHON
byHKOMHN HA 3aJaHHOM IIPOMEXKYTKe:

a) y = x* - 2x* +1,[0,5 +oo);
6) y = x — 2Jx, [0; +oo);

B)y = gx - x%, (=o0; 1];

4

, (—o0; +00).

r)y-=

x +1

13. HaiinuTe TOYKH 3KCTpeMyMa 3aJaHHON (YHKIIMH U OTPEJICIIUTE UX XapaKTep

| 1 N
1) x)=x‘-2x3+4;2)f(x)=r+;:3)f(-r)=2-6x—2x"+x3.

E :
4) fix) = x (x - 2)% 5) f(x) = 0,8x" + 4x° + 9x - 8; 6) [(x) = 73

1
7) i) = xe™; 8) f(x) = x = o

1) f(;)zl_‘.‘rf; 2) f(x) = x* - In(1 - 2x); 3) f(x) =x + 2

4) f(::;) =x%Inx; ) f(x) = -exi; 6) f(x) = 2x + sinx;
7) f(x) = sin2x + cos 2x: 8) f(x) = (2x + 1)* = x.
l) f(x)= J2+3x- x . 2) f(x) = In(x? + 3x); 3) f(x) = x%e*;

4) f(x)=x - Gsmg

IMPAKTUYECKAS PABOTA Ne 53
Hccneoosanue (pynkyuu ¢ nomouwipto npou3eo0Hoi.

Leab padoThl: HAYYUTHCS UCCIETOBATH (DYHKIIHIO C TIOMOIIBIO POU3BOTHOM
Pesyabrarsl:

npeomemmuuwie:

- c(hOpPMHUPOBAHHOCTh MPECTABICHUN 00 OCHOBHBIX MOHATHUSX MaTEMaTUYECKOTO

aHaJM3a M UX CBOMCTBaX, BJIaJCHHUE YMEHUEM XapaKTepU30BaTh MOBeJeHUE QYHKINMI,
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UCIOJIb30BAHUE TOJYYEHHBIX 3HAHWM I ONHMCAaHMS M aHald3a pealibHbIX
3aBUCHUMOCTEH;
- BJIaJICHUE CTaHIAPTHHIMU NpueMaMHi  PEUICHUS  pPAIMOHAJBHBIX U
HMppalMOHAIBHBIX, MMOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUUECKNX YPAaBHECHUN U
HEPABEHCTB, UX CHCTEM,;
Memanpeomemmuuvle:
- YMEHHUE CaMOCTOATEIIBHO ONPEAEIATH LENU AEATEIIbHOCTUA U COCTABIIATH IIJIAHbI
NESITEIbHOCTH; CAMOCTOSITEILHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JIEATEIILHOCTD,
Buapl n1esITeJILHOCTH:
[IpoBeneHne ¢ TOMOIIBIO MPOM3BOAHON HCCICNOBaHUS (DYHKIMH, 3aJaHHOM
hopMyIoid.

Xoxa padoThI:

HaiiTi BTOPYIO NPOM3BOAHYI0 (DYHKIIMM:

1) f(x)=sin?x; 2) f(x)=x%sinx;
3) f(x)=x*+38x*-x+1; 4) f(x)=x"-3x%+5x+6;
1. 5) f(x)=e""%; 6) f(x)=In(x*+1).

HaiiTy mHTepBANBLl BHINYKJIOCTH BBEPX M HMHTEPBAJIL! BhINYK:
JIOCTH BHM3 QYHKIMM:

2. 1) f(x)=x"-10x*+3x+1; 2) f(x)=x"-6x?+3x+4.

HaiiTu Touku meperunfa yHKOHH:
1) f(x)=cosx, —T<x<m;

2) f(x)=x°-80x%

3) f(x)=x®-2x%+x;

3 4) f(x)=sinx—%sin2x, —R<X<T.

HaiiTH MHTepBaNbl BLINMYKJIOCTH BBEPX H HMHTEPBAJLI BHINYK-

JIOCTH BHHM3 QYHKIHH:

1) f(x)=(x*-3x+2)¢; 2) f(x)=x*-6xInx.

Haiiti Toukm nmepernba QpyHKIHH:

1) f(x)=12x*-24x%+ x+5; 2) f(x)=x*-12x*+48x%+3;
4. 3) f(x)=x3%*; 4) f(x)=x%Inx.

5. IIpoBenute uccnenoBanne QyHKIUHU U IOCTPOUTE €€ TpaduK 0 CIAEAYIOLIEMY

IJIaHy:
128



1) maittu obnacrtes onpenenenus PYHKIUM; BLIACHUTDH, ABJAET
ca M PYHKOMSA YeTHOH (HeweTHON), nmepHoAMYeCcKOil;

2) HAWTH TOYKM nepecevYeHMs rpaduka ¢ OCAMM KOODPAMHAT M
NpoMeXyTKs, Ha KoTopwiX f(x)>0 un f(x)<0;
3) maitTn acumnrorsl rpadpuxa QyHKUMMK;

4) sprumcauts f'(x), HallTH npoMexyTku BospacraHus (yOw-
BaHMA) QYHKIMM M ee DKCTPeMyMbl;

5) BeiuucauTs ["(x), onpeAesuTL HANPABJICHHE BBINYKJOCTH I
HaliT TOukM meperunba;

6) naobpasuts rpadpuk GyHKIMM.

El)yz'l'-—(i.r-x"*:2)y=.1""-—3x-2:3)y=.1|t‘—29:3+1:

1
| i 2 -6 = -‘-1—'6 =4x -—; T y=x-3-2Jx;
Rlipes =X 6 5)y=x+ )y = V

'8)y=x+e":9)y=2x"’+3x2—l;10)y=x‘-10x2+9.

1 x* -1 x+2 __1-x |

— a2 A == ;3 ="—_'-4)y- ’

QU= 41.2)y x*+1 e x* -9 2 (I-Z)S
x2+21. - 2x . = ;8 = % H
5)y=-_x——_1_'ﬁ)y—x"'+.1t+l'7)y x¥-1 = E

9) y = x + sinx; 10) y = x*(x - 12)%.

x?=2x+2
1)y= =

. 2) y 13) y =e*cosx;
(x-1)(x-4) x-1

x X _ . 8= et - s
4)y=21nx+x(-§-3):5)y=7°°3‘§‘x’ b= 3 38

X __p—X x
7)y=e———2—e——:8)y=x2-9.

IMPAKTUYECKASA PABOTANe 54

Hcnonvzoeanue npou3eo0Hoil 0,11 HAX0HCOCHUA HAUIYYULE20 PeUleHUS 6
NPUKIAOHBIX 3a0a4ax

Heanb paboThl: HAYYUTHCS UCIOJIB30BATH MPOU3BOJHYIO JIJISI HAMJIYYILIETO PEIICHUS B

IMPUKIJIAAHbIX 3aa4ax.

Pesyabrartsi:
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npeomemmuuwle:
- c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX TMOHSATHUSIX MATEMATHYECKOTO
aHajM3a U UX CBOMCTBaX, BIaJCHUE YMEHUEM XapaKTepu30BaTh MoBe/eHuEe QyHKIUMI,
WCIIOJIb30BAaHNE TOJYYEHHBIX 3HAHWA Ui ONHCAaHUS W aHaldW3a peajJbHBIX
3aBHCHUMOCTEH;
- c(OpMUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTHUYECKUX TMOHATUAX Kak
BOKHEUIITUX MAaTEMAaTUYECKUX MOJIEIISAX, TTO3BOJISIIONINX OMKMCHIBATh U M3y4aTh pa3HbIC
IIPOLIECCHI U SIBJICHUS;
- BJAJICHHE  CTaHJAApPTHBIMU  TpHUEMaMU  pELIEHUS  pPAlMOHANBHBIX U
HMPpAIMOHATLHBIX, MTOKA3aTCIIbHBIX, CTCTICHHBIX, TPUTOHOMETPUYCCKUX YPaBHCHHUUA U
HEPABEHCTB, UX CUCTEM;
Memanpeomemuule:
- YMEHHUE CaMOCTOSATEILHO ONPEACIIATH IETH ACATEIPHOCTA U COCTABIISITH TUIAHBI
JeSTETbHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeSATETHbHOCTD; UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JJIS TOCTHKCHUS
MIOCTABJICHHBIX II€JICH U pealn3alluy TUIAHOB JIeATeIbHOCTH; BRIOUPATh YCIICIIHbBIE
CTPATEeTHUH B PA3TUIHBIX CUTYAIIHSX;
- BJIaJICHWC HaBBIKAMHM ITO3HABATEIBHOU PedICKCUN KaK OCO3HAHUS COBEPIIACMBIX
JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, X PE3YIbTATOB M OCHOBAHMM, TPAaHUI] CBOETO
3HAHWS ¥ HE3HAHWS, HOBBIX MTO3HABATENILHBIX 32/1a4 U CPEJICTB IS MX JOCTHIKCHHUS,
Buowl deamenvnocmu:
[IpumeHneHnre NPOM3BOMHON [JIsi pEUIEHUs 3a7ad Ha HaXOXKJICHUE HauOOJBIIETo,
HAaMMEHBIIIETO 3HAYCHHS M Ha HaXOXKJICHUE DKCTpEMyMa

Xoa pa6oThi:
3anada 1 (c pemeHuem).
N3 Bcex mpsSMOYTOIBLHUKOB AAaHHOTO TEPUMETpPa HAWTH TOT, Y KOTOPOTO ILIOMIAIh

HauOoJIbIIAs.
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O Ilycts nepuMeTp NpAMOyroJbHuka pased p. OBosnawuM JUTHHY OAHOR 3

CTOPOH MPAMOYTOMBHMKA Yepe3 X, TOT/A JUIMHA Jpyrodl CTOPOHbI paBHa g

=§ —x. Ofo3nayue MIOWAAL NPAMOYTrOJIbHMKA HYepes y, HMeEeM

y=x(§ ~ )=§X—X2 (O<x< 1—;)

HcenenyeM QYHKUMIO HA MAKCHMYM M MHHHMYM C NOMOIIBIO BTOpOH NpPOH3-
BOJIHOM: :

'

y y Yi==2

NS

&S

Bropas npou3BogHas OTpHILATENIbHA, CIEJ0OBATENbHO, PYHKIUS UMEET MAKCUMYM MpU

x = 2. Takum 00pa3om, U3 BceX NPSAMOYTOIBHUKOB JIAaHHOTO MEpUMETPa HauOOJIbIIYIO

IJIOIIAb UMEET KBaJparT.
3anaya 2 (¢ peieHuem)
Ha xakoii Beicore h Hago moBecuTh (pOHaph HAJ LEHTOPM KPYrOBOW ILIOIIAJIKH

paaunyca a, YTOOBI Iiomaaxka ObLIa MaKCUMaJIbHO OCBCIICHA y €C FpaHI/II_[BI?

O M3 xypca ¢uanku H3BECTHO, 4TO OCBe-
- menrocTs £ 06paThHO MponopimonansMa KBAAPATY DACCTOSHMR OT MCTOMHHKA
CBETA M NMPAMO NPOTIOPNHOHATLHA KOCHHYCY Yria Naneuus (yria, obpazosaunoro
HOPMAJIBIO K IMOBCPXHOCTH C HAIPABJICHWEM CBETOBOrO MNOTOKA), T. €.
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cos o
E=k: —,
2
r
riae k 3aBHCHT OT CHJIM MCTOYMMKA CBETA, NOMEIIEHHOro B Touke A (puc. 32). Ua

Tpeyronbinka OAB umeem cosa=h/r u r=./h*+a?, Tpuuss h 3a uesasucu-
MYIO TICPEMCHHYIO, IOJYYHM
h

h
T e ey @y 00

Hc_cnc;xycM ynxmmo ua axcTpeMyM ¢ moMougpio nepsoi NMpoOU3IBOAHOMN:

3
hz+az 3/2__h2+a2 x/z,zh,h b
( ) 2( ) —k.(h2+02)l/2(h1+a2__3h2)_

E'=k: -
(h*+a?)? (h*+a?)?
a a
—=h|| — +h
k- a’—2h? (ﬁ )(\/i ) a
< (hz+az)s/z=k' (7 +a?) " y E'=0 npn h=—r1-.
2

Tax xax E'>0 B npomexyTke 0<h<a/\/—2- n E'<0 B npomexyrxe a/\/2 <
<h<w, TO Npu h=a/ﬁ yMKIHA MMCCT MaKCHMyM, T.€. NPH 3UAYCHUH
haa{ﬁ ~0,7a oceemennocTs B TOouke B sBNseTcs maubonbuiel. @

3anauva 3 (c perieHueM)

3aKOH IIPAMOJMHEIHOIO ABMKEHMS 3aJaH ypaBHeHHMeM S = —t3 + 9t? — 24t — 8.
Haittn MmakcuManibHyr0 CKOPOCTh ABUXKEHUS TENA
O CxopocTh [BWXKeHus Tena ecrb nepsas IPOU3BOIMAR OT NYTH 1o

BpeMenn: v=5"=—31>1+18¢—24. Hccneayem Ty bynrmIo Ma MakcHMyM M
MHHHMYM C NOMOUBIO BTOpOH NpPOH3BOAHOI:

v'=—60+18; —61+18=0; t=3; p"=—6,

Bropas npoussoamas orpunarensma, cnemoBaTenbmo, CKOPOCTB SBJSETCH HaH-
Gonbiwed wpu t=3. Hajigem 3HavueHHWe CKODOCTH B MOMEHT (=3:

v(3)==3-32+18-3-24=3 (m/c). @
4. ITIpousBeieHNE IBYX MOJOKHUTENBHBIX YUCET paBHO a. YeMy paBHBI YHCIia, €CIIA UX
CyMMa SIBJISIETCS HAMMEHbILIEH ?

5. B monykpyr paguyca R BumuTe npsiMOyrojJbHUK HAMOOIbIIEH MII0IIA/IH.

6. B npsiMOyrobHBIN TPEYTOIBHUK, KATETHI KOTOPOTO PABHBI @ U 8, BIUCAH
MPSMOYTOJIbHUK HAaUOOJBITIEH TUIOIIAIN TaK, YTO OJ[HA U3 €r0 CTOPOH JISKUT Ha

THIIOTCHY3C. Haiitu JJIMHBI CTOPOH IPAMOYI'OJIbHHKA.
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. 43 a2
7. 3aKOH IPSMOJIMHEHHOTO JABIKEHUs TeJa 3a/aH ypaBHeHueM = —1 +3t°+9(+3.
. Haiinute MakcHManbHyI0 CKOPOCTh JBIKEHHs Tenals—B METpax, {-—B CceKyHIaxX)

8. 3akOH [BHAXEHHA Tena, OPOIEHHAONO BEPTHKANMLHQ BBEPX,

3aldH ypaBHERMCM s=uﬂl-—{},ﬁg;2.l Hafinure nmanbodslylc BRICOTY
Ooohena Temma.

INPAKTHYECKASA PABOTA Ne 55
Buviuucnenue nepeooopasznoit 011 0annoul hynkuuu
Hean padoThl: HAYYUTHCS BBIYUCIISTH IEPBOOOPA3HYIO JIJIsl JAHHOU (DYHKIIMH.
PesyabTarsl:
npeomemmuule:
c(hOPMUPOBAHHOCTh TPEACTABICHUM 00 OCHOBHBIX TMOHATUSIX MAaTeMaTHYECKOIrO
aHaJM3a U UX CBOMCTBAX,
Memanpeomemuule:
BJIaJICHUEC HAaBBIKAMM I1O3HABATEJIIbHOM pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HaHUS U HE3HAHMUS], HOBBIX [TO3HABATENIbHBIX 33/1a4 U CPEJICTB JIJISl UX JOCTHXKCHUS;
Buowl oeamenvnocmu:
O3HakoMJICHHE C TIOHSITUEM TMepBooOpa3Hoii.M3yuenne mpaBuiia BBIYUCICHUS
epBOOOPa3HOM.
Xoxa padoThi:

Haiitu nepBooOpazubie a1 QyHKINH:

1) 2x%-3x2%; 2) 5x% 4+ 2x3%; 3) 3x*+2x-1;
2 / " WL I o= s
4) 6x°“-4x+3; 5) ;+»-x£. 6) 4\Vx-6\Vx;
= ol 2 _3
1.7)\x+2\x. 8) 5%
1) 5sinx+ 2cos x; 2) 3e*—sinx;
3) 1+3e*—4cosx; 4) i_+§—2e‘.
2, m , | Ve ¥
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1) (x+1)%  2) (x-2)%  3) -2 ) s

(_’

Vx-2

5) —— +4cos(x+2);  6) —— —2sin(x-1).
3. x-1 x-3 A
1) cos(3x+4); 2) sin(3x—4); 3) cos(%—l);

x+1

4) sin(%+5); 5) e 2 ; 6) e3*-5,

4.

5. Beruucnure nepBooOpa3Hbie JaHHBIX QYHKIIUN

LA 2

1
'-l‘).t’+ 1; 2) 8x* + 4x - 3; 3) 4x¥+ x -5, 4) ~ ,..._; -3

2
ﬁﬁ)fi-t-é{—:-;— )25mx 3cosx,7)3e‘ x+1

3 1 Jx+ 2~ 1
'8) xJ_ 2’3[1 -;-:;:r. = 5
- ? s 4x -3 1
. x* + 4 : e,
1) (2x - 1)% 2) 3sin(3x); 3) e - (2x)% 4) S 5) - Y T

6) -xng; 7 ‘;' 8) 2623 9) JBx - 43 10) (2" + 1)%.
o

1) 3x% + 4xJx + -—-l———~: 2) 3sin(3x) + cos(2x - 4):
2x+3 |
v 1 Jx 2 |
8) 4x*+ x + «207,;. 4) il cosxsinx; 5) T

6) 3 cos(2x) + 7 _1 . 8)xer! +0,5; 9) Bsin*2x;

x+4 14+2x*

H10) xJx + e 2=,

IMPAKTHUYECKAS PABOTA Ne 56
Ilpumenenue unmezpana 014 6bl4UCIEHUA PUUYECKUX 6ENUUUH U NAOWAOCIH

Heab paboThl: HAYYUTHCSA IPUMEHSATH UHTETPAIT AJI BBIYMCICHUS (PU3NYECKHUX

BEJIMYMH U IUIOLIAIECH
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PesyabTarsbi:

npeomemmnuwle:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO
aHaJM3a U UX CBOMCTBAX,

Memanpeomemmboie:

BJIa/ICHUE HaBbIKaMH I103HABATEIbHON PEQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, T'PAHHULL CBOETO
3HAHWS U HE3HAHUS, HOBBIX ITI03HABATEIIBHBIX 3a/1a4 U CPEACTB IS UX JTOCTHIKCHMUS;
Buowl oeamenvnocmu:

O3HakOMJIEHHE C IOHATUEM HMHTerpana. M3yuenne teopembl HproToHa—
JleitOHuna.Penenne 3aa4 Ha MpUMEHEHUE UHTErpajia JIsl BBIYUCIECHUS (PU3MUECKUX
BEJIIUYUH U IUIOMIAaAeH

Xoa padoThI:

1.

. HaltT nuiomais KpHBOJIMHEHHON Tpanenuy, orpaHHYeHHOM nps-
MBIMH X=a, x=b, ocbi0 Ox ¥ rpadpukom byHKUHH y-=[(x),
ecyu:

1) a=3, b=4, f(x)= x2 2) a=0, b=2, f(x)=x*+1;

3) a=1, b=8, f(x)= \x' 4) a=4, b=9, f(x)=\Vx;

5) a=2, b=%", f () =sin x; 6) a=—%, b=0, f(x)=cosx.
2.

. Haitre muromans Urypsl, orpaHHYeHHOH npaMoit x=>5b, ocsio Ox
u rpadpuxom pyEKnHM y=[(x), ecamn:

1) b=3, f(x)=x% 2) b=2, f(x)=x%;

3) b=4, f(x)=\x; 4) b=8, f(x)=\x;

5) b=2, f(x)=5x-x% 6) b=3, f(x)=x>+2x;
7) b=1, f(x)=€"-1; 8) b=2, f(x)=l-%.

3. Beruucnure uHTErpa:
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3 3 2 9
«1 szdx; 2) S 2xdx; 3) Sla dx; 4) SL,* dx.
0 1 X 4 VX

-2 v
€ In2 x 0
1) Sldx; 2) Se’dx; 3) S sin xdx; 4) S cos3 xdx.
3 0 -2 - 3n
2 -1 2
1) @x-8)dx; 2 | 5-4x)ax; 3) | (1-32%dx;
-3 -2 -1

1 2 0
H\+1dx;  5) (@x+32x%dx;  6) | (9 -dx)dx;
-1 1 -2

-1 2
D § (6x2+2x-10)dx;  8) (8x2-4x+5)dx.
-2 0

4.

Teno apuxkercss NpAMOJUMHENHO co cKopocThio v(t) (Mm/c). Bu
YUCJHHUTHL NyTh, NPOHJAEHHBIN TEJIOM 3a NPOMEMXYTOK BpeMmen:
or t=1t; no t=1t,, ecan:

1) v(t)=38t*+1, t,=0, ty=4;
2) v(t)=2t2+t, t;=1, t,=3;
3) v(t)=6t*+4, t,; =2, t,=3;
4) v(t)=t*-t+3, t; =0, t,=5.

CkopocTs npsasMoauHeHO ABMIKymerocs rtena v(t)=41-t
BoiyucauTh nyTh, NPOMAEHHBIN TeEJIOM OT HAYaJa ABHIKEHNS
JI0 OCTAHOBKH.

Odopmute oTueT U caaiTe NpenogaBaTeo.
INPAKTHYECKAS PABOTA Ne 57
Haxoosicoenue ypagnenuii okpyscnocmu, cgpepol, niockocmu. Boiuucnenue
paccmoanuil mexicoy mouKamu.
Hean padoTbl: HAYYUTHCS HAXOJUTh YPaBHEHUS OKPYKHOCTH, Cepbl, MIOCKOCTH,
BBIYUCIISITh PACCTOSIHUSI MEKy TOUKaAMHU.
Pe3yabTathl (MeTanpeaMeTHbI€): BJIaJICHUEC HaBbIKAMH MO3HABATEIHHON pediekcuu
KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBHUI U MBICIHUTENIBHBIX MPOLECCOB, UX
pe3yJbTaTOB W OCHOBAHWM, TpaHUI[ CBOETO 3HAHMS W HE3HAHWUS, HOBBIX
MO3HABATEJIbHBIX 33J1a4 U CPEJCTB JJISl UX TOCTHKECHUS.
Pe3yabTarhl (peaMeTHbIE): CPOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMAaTUUECKUX

MOHATHAX KaK Ba)KHEHIIIMX MaTeMaTHYCCKUX MOACIIAX, IMO3BOJIAIOINUX OIIMCHIBATH U
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U3y4yaTbh pa3HbIC MPOLECCHl U SBIEHUS; IOHUMAHUE BO3MOXKHOCTH aKCHOMAaTUYECKOIO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUH.

Buasl nesrenbHocT: O3HaKOMIIEHHME C MOHATHEM BekTopa. M3ydeHue nexapToBOM
CHUCTEMBI KOOPAMHAT B IMPOCTPAHCTBE, MMOCTPOCHUE MO 3aJaHHBIM KOOPJAMHATAM TOYEK
U IUIOCKOCTEW, HAXOKICHUE KOOPAUHAT ToUeK. HaxoxkneHne ypaBHEHUM OKPYKHOCTH,
cdepsbl, IIIOCKOCTU. BrIUncieHne pacCTOsSTHUN MKy TOUKAMHU.

Xoxa padoThl.

YpoBeHs A.

1. 3anummre ypaBHEeHHE TPSAMON Ha TIIOCKOCTH XOy MO CIEAYIOINM JaHHBIM:
1) mpsimas npoxoauT yepe3 Touky A(2; -1) u napasnienbHa npsMon y=2x-7;

2) npsiMast MPOXOAUT uepe3 TOUuKy A(2;5) U nepneHAuKyJIsipHa NpsaMoil y= x-4;
3) KaxkJ1as TOuKa MpsIMOM paBHOYAAJIEHA OT MPAMBIX Y=2X U y=0,5X;

4) npsimast cogepxxut Touku A(2;1) u B(-5;4);

5) npsimast kacaeTcsi OKpy>kHOCTH ¢ 1ieHTpoM (0;0) u paauycom 3 B Touke A(3;0).
2. 3anuummTe YpaBHEHHE MJIOCKOCTH 10 CIEAYIOIUM JaHHBIM:

1) mmockocth mpoxoaut uepes Touky P(7; 2;4) u napauiensHa miockoctuxQy;
2) MIOCKOCTh MPOXOIUT uepe3 Touky P(2; -1;7) u napaynensHa miockoctu X0z,
3) rmockocTh npoxoaut yepe3 Tpu Touku O(0;1;2), P(-1;-1;1) u Q(1;-3;2);

4) TUTOCKOCTh MEPIeHIUKYIsIpHA TuTocKocTH XOZ u comepkut Touku P(2;7;1) u Q(3;-
2;4).

Yposens b.

Han TpeyronsHuk ¢ BepumHamu A(2;4), B(2;7) u C(6;4)
Havnaure:

1) KoopauHATHI IEHTpa BIHCAHHON OKPY>KHOCTH;

2) KOOPJIMHATHI IEHTPA ONMMCAHHOW OKPYKHOCTH;

3) ypaBHEHHE BBICOTHI (MEIMaHbl, OUCCEKTPUCHI ), OMYILIEHHON U3 BEPIUIUHBI A.
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2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

1) Kak 3anuceiBaeTCsl ypaBHEHHE OKPY>KHOCTH?

2) Kak HaliT pacCTOsSIHUE MEXITY TOUKAMU?
3. OdbopmuTe oTUET U ceNanTe BHIBOJ M0 MPAKTUYECKOM paboTe.

IMPAKTUYECKAS PABOTA Ne 58

Chosrcenue u goluumanue 6eKmMopos. YMHodcenue eekmopa Ha yuciao. Botuucnenue
yana medxcoy éekmopamu. Boiuucnenue koopounam eexmopa.

Heap padoThl: HAYYNUTHCS CKJIAJbIBATh W BBIYUTATH BEKTOPAa, YMHOXATh BEKTOP Ha

YUCJIIO, BBIYUCIIATH YTOJI MEXAY BEKTOPAMU, BBIYUCIATH KOOPIUHATHI BEKTOPA.

Pe3yabTaThl (MeTanpeaMeTHble): BIaJcHUE HABBIKAMU MO3HABATEILHON pedieKcuu

KaK OCO3HaHHA COBCPHIACMBIX HCﬁCTBHﬁ U MBICIIMTCIIBHBIX IIPOOECCOB, HX
pPE3YyJIbTaTOB H OCHOBaHHﬁ, I'paHull CBOCIO 3HAHHMA HW  HC3HAHHUS, HOBBIX
IMO3HABATCIIbHLIX 3a1a4 U CPCACTB I UX TOCTHUXKCHUA.

Pe3yabTarsl (MpeAMeTHBbIE): cHOPMUPOBAHHOCTh IPEICTABICHUN O MaTEMaTHUECKUX
MOHATHSX KaK BAKHEUIINX MAaTEMATHYECKUX MOJENSAX, MO3BOJSAIOMIMX OIKCHIBATH U
M3y4aThb pa3HbI€ MPOLECCH U SABJICHHS; TOHUMAHUE BO3MOXXHOCTH aKCMOMATUYECKOTO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUH.

Buab! gesareinbHocTH: V3ydeHre CBOMCTB BEKTOPHBIX BEJIMYUH, NPABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUI HAXOXKIACHUS KOOPAMHAT BEKTOPA B
IIPOCTPAHCTBE, IPAaBWJI JACHCTBUM C BEKTOPAaMM, 3aJaHHBIMM KOOPAMHATAMH.
[IprMeHenne TeOpuHu P PELICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMM.

Xoa padoThl.
YposeHs A.

1. Man xBaapat ABCD; Touka M — cepennna otpe3ka CD, O — Touka nepecedeHus
nuaroHanen, Touka K genut orpe3ok BC B cootHomenun 1:2. Paznoxure no

BEKTOpaM a = AD ub = AB CJIeyIoIIne BEeKTOPHI: 1) AG; 2)CM; 3) 0D, 4) DK

2. BekTopsl a, b, ¢ 3amanbl ux gekapToBeiMu KoopauHatamu: a (1;2;-1), b (3;-1;7), ¢
(0;2;4). Haiinute KOOpAMHATHI CIASAYIONIMX BEKTOPOB: 1) a + b+ %C; 2)2a—(b+c)

3. Jan npaBuiibHbIN TpeyroidbHUK ABC. Iloctpoiite Touky M Takyro, 4To
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1) AM =2 (AB + AC); 2) AM = AB - -AC; 3) AB + BC+ CM = 0; 4) 4CM = 3AC + 2BC

4. Jlana TpeyroJibHas MupaMujia ¢ MpaBWIbHBIM TpeyrojibHUKoM ABC B ocHOBaHUH, C
BEpIIMHON B Touke P, mpuuem pedpo PA nepneHauKyIspHO MIOCKOCTH OCHOBAHMS,

PA=AB. Paznoxure 1o BeKTopam c=ﬁ, a=ﬁ, b=AB CIEAYIOIIUE BEKTOPHI:

1) H(), rae K-cepenuna ctoponst BC; 2) @; 3) MN, rie MN — cpenHsist TUHUS
TpeyroiasHuka CPB, mapannensnas BC.

Yposens b.

1.1) dokaxwure, uto Touku A(1;1;2), B(4;5;-8), C(2;-1;0), D(-1;-5;10) sBnsiroTcst
BEpIIMHAMH TapauIeIorpamMma.

2). Beipasute BekTop BC uepes Bexkropsl a=0A u b=0D, rine O — Touka repecedeHust
JIAArOHAJIE mapasuieiorpaMma.

3). Beruucnure cyMMy KBaJpaToOB JUaroHajiel mapajiesorpaMmma.

2. an xy6 ABCDA;B1C1D; co croponoii 2; K — Touka nepeceuenus CB; u BCy,
touka Ky — cepequna pedpa DD; Beruucnure: 1) DBy; 2) KiK.

3. B npaBuiIbHOM IIECTUYTOJIBHUKE ABCDEFAB = P, BC =(. BeIpasure uepes
BEKTOPBI P U (| BEKTOPHI CD, DE, EF, FA, AC, AD u AE.
2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI

1)B yem cocTouT nmpaBuiIo Napauienenunena?

2) Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

3) Kakue BeKTOpBI Ha3bIBAIOTCS KOMIIAHAPHBIMU?

4) Kak BIYHUCIISIOTCS KOOPIMHATHI BEKTOPa B MMPOCTPAHCTBE?

3. OopmuTe oTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKON padoTe.
INPAKTHYECKASA PABOTA Ne 59
Buvluucnenue ckanapnozo npouseeoeHus 6eKmopoas.
esab paboThl: HAYYNUTHCS BHIYUCIISATH CKASIPHOE MPOU3BE/ICHUE BEKTOPOB.
Pe3yabTarhl (MeTanpeaMeTHbIe): BiIaJlcHUE HABBIKAMH MO3HABATEIBHOU pedieKcun
KaKk OCO3HAHUS COBEPUIAEMBIX JEHCTBHUI U MBICIHUTENIBHBIX MPOLECCOB, UX
pe3yJbTaTOB W OCHOBAHWM, TpaHUI[ CBOETO 3HAHMS W HE3HAHWUS, HOBBIX

IMIO3HABATCJIBHBIX 3aJ1a4 U CPCACTB AJIA UX JOCTHIKCHUA.
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Pe3yabTathl (IpeaMeTHbIE): CPOPMUPOBAHHOCTH NPECTABICHUN O MATEMaTHUYECKUX
NOHATHAX KaK BaXHEHIIMX MATEMATHYECKHUX MOJENSAX, MO3BOJISIOIIMX ONUCHIBATH U
U3y4yaTh pPa3HbIE€ MPOLECCH] U SIBJICHUS; MIOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MATEMATUYECKUX TEOPUH.

Buabl pesitenbHocTH: 3yueHHE CKaISIpHOIO MPOU3BEACHHS BEKTOPOB, BEKTOPHOIO
YpaBHEHUsI OPsIMOM W IUIOCKOCTU. lIpriMeHeHue Teopuu Npu peleHuH 3a1ad Ha
NEUCTBUAA C BEKTOpaMH, KOOPAMHATHBIA METOJl, NPHUMEHEHHE BEKTOPOB s
BBIYMCIICHHS] BEJIMYMH YIJIOB U PACCTOSTHUM.

Xoxa paéoThi:
YpoBeHs A.

1. BexTopsl a, b, ¢ 3amanbl ux gekapToBsiMu KoopauHatamu: a (1;2;-1), b (3;-1;7), ¢
(0;2;4). HaiiinTe KOOpAMHATHI CeayIoNuX BekTopoB: 1) (a-c)b — c(a-b); 2) (2b-b)(b —
2C).

2
2. JIuHbBI BEKTOPOB a ¥ D paBHBI COOTBETCTBEHHO 4 U 5, yroJI MeXly HUMH paBeH Y
Berumcnure: 1) a%; 2) (3a + 5b)-(2a — 3b); 3) (3a + 5b)2.

3. HoxkaxwuTe, uTo yeTbipexyroibHuKk ABCD — kBajapart, eciiv BepuIMHbl UMEIOT
KOOPJAUHATHI

A(-3;5:6), B(1;-5;7), C(8;-3;-1), D(4;7;-2)
Yposens b.

1. Haligute KoOpAMHATHI BEKTOpA X, KOJUTMHEapHOTo BekTopy a=(3;0;-2) u
YAOBJIETBOPSIONIETO yCJIOBHIO (X-a)=39.

2. U3BecTHO, uTo (a-h) :%; (b-c)=- %; (ca)= g; la| = |b| = |c| = 1. Beruucmnure:
1) (a + 3b)-(-2a-b); 2) (a-b)-(4a —2c) + (3b + a)-(b — ¢); 3) (a— b)*((a —b)(a + b));
4)(1L5-b-c)(Ba+b+c).

3. HaiimuTe KocHHYC yIiia MeKIy TUaroHAISIMH MapajuiesiorpaMMa, €CJTH TPH €ro
BEPIIMHBI HaX0aTcs B Toukax A (2;1;3), B (5;2;-1), C (-3;3;-3).

Yposens B.

1. 3agaHbl KOOPAUHATHI BepIIH TpeyroibHuka A(-1;-2;4), B(-4;-1;2) u C(-5;6;-4).
Haiinute nnuny BeicoTsl BD.
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2. 3a1aHbl KOOPAMHATHI BEPIIKH Tpeyronbauka A(6;5;-3), B(7;-5;1) u C(-1;-3;8).
JIOKaKUTE, 4TO ITOT TPEYTOIBHHUK MPSIMOYTOJILHBIN U HAANTE KOCHHYCHI €T0 OCTPhIX
YTJIOB.

2. OTBEThTE Ha KOHTPOJIBHBIE BOIIPOCHI

1. Kak onpenensieTcst CKaasipHOE TPOU3BEICHUE BEKTOPOB?

2. Kak BeruucisieTcs CKaasipHOE IPOU3BEICHUE B KOOpAUHATAX?

3. KakoBbI OCHOBHBIEC CBOMCTBA CKAJISIPHOTO MPOU3BEACHUS?

3. Odopmute OTYET U CAeNaiTE BBIBOJ IO MPAaKTHUECKOM padoTe.

ITPAKTHYECKAS PABOTA Ne 60

Hcnonv3zosanue Koopounam u 6eKmopoe npu peuieHuu MamemamudecKux u
NPUKIAOHBIX 3a0aU.
ear padoThbl: HAYUYUTHCS HCIOIB30BATh KOOPJAWHATHI M BEKTOpAa IPH PEIICHHUH
MaTeMaTHYSCKUX U MPUKIAJIHBIX 33/1a4.
Pe3yabTaThl (MeTanpeaMeTHbI€e): BlIaJICHUEC HaBbIKAMH TO3HABATEIHLHON pedieKkchu

KaK OCO3HAaHUs COBEPIIAEMBIX JICUCTBUM UM  MBICIUTEIBHBIX IIPOLECCOB, HX
pe3yJIbTATOB W OCHOBAHWUMW, TPAHUI[ CBOEr0 3HAHUA W HE3HAHUS, HOBBIX
II03HABATEJBHBIX 3314 U CPEACTB ISl UX TOCTUKECHHUS.

Pe3yabTartsl (npeaMeTHbIe): cHOPMUPOBAHHOCTD MPEICTABICHUN O MATEMAaTUUECKUX
MOHATUAX KaK BaXXHEMIIMX MATEMaTHYECKHX MOJENAX, MO3BOJLSIIOIIMX OMUCHIBATH U
U3y4aTh pa3HbIE MPOLIECCHl U SBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCUOMATHYECKOTO
IIOCTPOEHHUS] MATEMAaTUUYECKUX TEOPUM.

Buabl gesstenbHocTU: M3yuyeHHe CKaISIPHOTO ITPOM3BEICHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHHSI TPSMOM M IUIOCKOCTH. [IpuMeHeHne Teopuw mnpu pEIIeHWH 3a7ad Ha
JNEUCTBUSI C BEKTOPaMHM, KOOPAWHATHBIM METOJ, MPUMEHEHHE BEKTOPOB IS
BBIUNCIICHUS BEJIMYMH YIJIOB U PACCTOSIHUM.

Xoa padoThl.
YpoBens A.

1. OTpe30K, KOHIIBI KOTOPOI'0 PacioiokKeHbl B Toukax A(-4;2), B(8;-4), pasaenen Ha
yeTbIpe yacTh. Hanaure KoopAuHaThl TOYEK JAEICHHUS.

2. Onpenenute KOOPAUHATHI BEpIIUH TpeyrojbHrka ABC, eciiu cepeiuHbl €ro CTOPOH
umeroT koopauHatel K(-4;2), L(1;6), M(-3;2). Haitnute muny meauansr AK.

141



3. JlaHbl KOOpAMHATHI IBYX CMEKHBIX BepIIuH napasuienorpamma A(-2;2) u B(2;5) u
Touku nepeceueHus auaronaneit K(0;6). Haiinure koopaAuHATHI OCTAIBHBIX BEPIIMH
napasuiesorpaMmma.

Yposens b.

1. Janbsl KOOpAMHATHI TpeX BeplInH mapasuienorpamma A(3;-4;7), B(-5;3;-2) u C(1;2;-
3). Haiinure: 1) KOOpAMHATHI Y€TBEPTON BEPIIMHBL, 2) TOUKY MIEPECCUCHUS
JaroHanei; 3) JJIMHbI CTOPOH U JUaroHaJIe.

2. Ha ocu opaunar Oy HaiIuTe TOUKY, HAXOISIIYIOCS Ha OJJMHAKOBOM PACCTOSIHUU OT
touek A(1;-4;7) u B(5;6;-5).

Yposens B.
1. Moryt i1 Touku A(3;-2;-7), B(5;3;-2) u C(7;8;3) ObITh BepUIMHAMU TPEYTOJIbHUKA?

2. Jlansl koopauHaThI ABYX Touek A(4;-2;2) u B(7;-6;4). Uepe3 Touky B mpoBeneHa
—

npsMmast, [lapannenshas BektopyOA, rae O — Havano koopauHat. Halinure

KOOPAMHATHI TOUKHU NIEPECEUEHUS ATON MPSMOM ¢ KOOPAUHATHOM MI0CKOCTHIO XOy.

2. OTBEThTE Ha KOHTPOJIBHBIE BOTIPOCHI

Kak wucnonp3yloT KOOpAMHATBl W BEKTOPbl MpPU PELICHUH MaTeMaTU4YeCKUX U
MIPUKJIAIHBIX 3a/1a4?
3. OopmuTe OoTUET U cenaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.

INPAKTHYECKASA PABOTA Ne 61
Koopounamutr 6 npocmpancmee. /[eiicmeus nao eekmopamu.
Iesanb paboThI: HAYYUTHCS UCIIOIH30BATh KOOPAUHATHI B MPOCTPAHCTRE.
Pe3yabTarhl (MeTanpeaMeTHbIe): BJIaJlcHUE HABBIKAMH MMO3HABATEIBHOU pedieKcun
KaK OCO3HAHUS COBEpIIAaEMbIX JCHCTBHM W MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJbTaTOB M OCHOBAaHWM, TpaHUIl CBOErO0 3HAHMS W HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJCTB JIJISl UX JTOCTHKECHUSI.

Pe3yabTarthl (mpeaMeTHbie): chOPMUPOBAHHOCTD MPECTABICHUN O MAaTEMAaTUUECKUX
MOHATHAX KaK BAKHEHIIMX MATEMAaTHYECKUX MOMENSAX, MO3BOJISIONIMX OMUCHIBATH U
M3y4daTh pa3HbIE MPOILIECCHl U SBJICHUS; TOHUMAaHNUE BO3MOKHOCTH aKCMOMATHUYECKOTO
[MOCTPOCHUSI MATEMATUYECKUX TEOPUH.

Buabl gesitesibHocTH: O3HAKOMJIEHUE C JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aHUMHOM PACIIOJIOKEHUH MIPSMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM BEKTOPOB
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Xoa pa0doTbI.

YpoBeHns A.

1. Jausl Tpu Touku B poctpanctBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). Haitnure:
1) koopaunate! cepenunbl otpeska AC; 2)koopArUHATHI BEKTOPOB BC u BC - BA;
3) koopauHatel Touku D Takoit, uto ABCD — napannenorpamm;

4) pacctostHue oT Touku A 10 Touku D.

2. Jlansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanuiure ypaBHEHUS:

1) mpsimoit AB; 2) mpsimoit, mpoxopsiieit yepe3 B u napamiensHoit ocu Ox; 3)
IJIOCKOCTH, COJIEpIKaIleld BCE TPH JIaHHBIE TOUKH;

Yposens b.
1. Jausl Tpu Touku B poctpancte A(1;-2;4), B(3;4;-2) u C(0;-6;2). Haitnure:
1) xoopauHathl Touku, Aensmieit orpe3ok AC Ha ock OX B cooTHOIIEHUU 1:2;

2) KOOpJIMHATHI BEKTOPOB 2BC u 3BC- 2AB ; 3) Ha ipsimoii AC KOOpMHATHI TaKOU
Touku D, uTo0b! TpeyroasHuk ABD Obl1 psiMOYTOJIbHBIN; 4) pacCTOSIHUE OT TOYKH A
1o npsimoit BC.

2. Jlansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumute ypaBHEHUS:
1) mpsimoit, mapasyiensHoit AB, nmpoxoasieit uepe3 Touky C;
2) npsiMoH, mpoxosiiel yepe3 Touky B mapamnensHo ocu Ox;

3) mockocty, coaepxaiieit Touky C u napaiienbHoi miockoctu ABO, roe O —
Ha4yaJio KOOPJAUHAT;

Yposens B.

1. Janbl Tpu Touku B ipoctpancTBe A(1;-2;4), B(3;4;-2) u C(0;-6;2). HaliguTe:

1) koopauHaThel TOUKH, Aensei npoeknuto orpe3ka AC Ha ock OX B COOTHOIIEHUHT
1:2;

2) koopaunatsl BektopoB 3BC + BA u 2BC — BA + AC + 3BC;

3) koopauHatel Touku D, paBHOyAaneHHoil ot Touek A, B, C, koopauHata Z KOTOpoi

paBHa 2; 4) pacctosiHue oT Touku A j1o miockoctu BCO.
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2. {ansl Tpu Touku A(1;2;0), B(2;3;0), C(3;4;7). Hanumure ypaBHEHHUS:
1) npsimoii, meprieHquKyIsipHON AB, nmpoxopsieit uepes Touky C;
2) npsiMOH, MpoXoJslIeH yepe3 TouKy B u nepnenaukynsapHoit miockoctu yOx;

3) mIocKoCcTH, coaepxkamieil Touky ¢ koopauHatamu (1;1;1) u nepnenauKyIApHOR
mockoctd ABO u ABC, rae O — Hayano KoopAuHaT.

2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

1. Kak BBIUHCISIIOTCSI KOOPJIMHATHI BEKTOPA B IPOCTPAHCTBE?

3. OdopmMute OTYET U CAeNaiTe BHIBOJ IO MIPAKTHUECKOH padoTe.

INPAKTHYECKAS PABOTA Ne62

Onpeoenenue 63auUMHO20 PACNOIOHCEHUA NPAMBIX U Y21A MEHCOY HUMU.
Onpeoenenue 63auUMHO20 PACROIONHCEHUS RPAMBIX U NIAOCKOCHEIL.

I.[e.m; paﬁoTbI: HAaY4YUTHCA OIIPCACIIATE PACIIOJIOKCHUA IIPAMBIX B IIPOCTPAHCTBC U
HaxXOoAuThb yroj MCKI1y HUMHU.

Pe3yabTaThl (Memanpeomemmuole):

[EJICYCTPEMIICHHOCTh B TOMCKAX W MPUHATHUH PEIIEHUH, COOOpa3UTEIbHOCTh U
UHTYMIIUS,  PA3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTaBICHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoOTy W TapMOHHMIO MHpPA; BJIAJCHHE OCHOBHBIMU TOHSITHUSMHU O
TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYpax, UX OCHOBHBIX CBOWMCTBAX;
npeomemmuule:

c(hOpPMHUPOBAHHOCTh YMEHHMsI Paclo3HABAaTh T'e€OMETpUUecKue (UTYphl Ha UYepTexKax,
MOJIESIX M B PEaJlbHOM MHUpE; MPUMEHEHUE U3YUYEHHBIX CBONCTB I€OMETPUUYECKHUX
buryp u dbopMyn s pelieHuss T€OMETPUYECKUX 3a/lad W 3ajlad C MPaKTUYEeCKUM
COZIEpIKAHUEM;

Buowvt oeamenvnocmu: OopMynupoBKa W MNPUBEICHUE JOKA3ATEIBCTB MNPU3HAKOB
B3aMMHOT'0 PACIOJIOKEHUS TMPSAMBIX M TJIOCKOCTeW. Pacrio3HaBaHue Ha 4depTekax U
MOJIEJISIX Pa3JIMUHBIX CIIy4aeB B3aMMHOTO PACIOJIOKEHUS TPSMBIX M IUIOCKOCTEH,
apTYMEHTUPOBAHUE CBOUX CYXKJICHUH.

Xoxa pa6oThi:
3anpanue 1.Bemonnute tect «IIpsimble B TPOCTPAHCTBEY.

Bapuanr 1.
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1.IIpsimast a, mapanmenbHas npsiMoi b, mepecekaeT miockocTh o. [Ipsimast ¢
napajuiesibHa IpsiMOil b, Tora: a) MpsiMbI€ a U C MIEPECEKAOTCS; 0)
IpsiMasi ¢ JISKUT B TUIOCKOCTH 0;B) TIPSIMBIC @ M C CKPEIIUBAIOTCS; r)
IpsSIMBIE @ U C TIapaJUICTIbHBI.

2. Kakum MoxeT ObITh B3aMMHOE PACIIOIOKEHUE PSIMBIX a U b, eciii yepe3 npsmMyto a
MO>KHO MPOBECTH IIOCKOCTh, MapaIeAbHYIO MPSMOi b?

a) CKpEILIMBAIOTCS WIH MEPECEKAIOTCs; 0) CKPEIIMBAIOTCS WM HapaJlICIbHBbI;

B) TOJIBKO CKPEIIMBAIOTCS; T') TOJIBKO MapalIeIbHBI.

3. [IpsiMble @ U B JeXAaT B MapauIeIbHBIX INIOCKOCTSX, CIEAOBATEIILHO ITH MPSIMbIC
a)CKPEIIMBAIOTCS UITU TIEPECEKaI0TCs; 0) CKPEIIMBAIOTCS WK NapaJlIeIbHbL;

B) TOJILKO CKPEIUBAIOTCS; T') TOJBKO MapajuieIbHBbI.

4. KakuM MOXeT ObITh B3aUMHOE PaCIIOIOKECHHE JIBYX MPSAMBIX, €CIH 00€ OHU
MapaAJUICIIbHBI OJTHOW MIOCKOCTH?

a) TOJIBKO ITapaJlJICIIbHBI; 6) BCC CJIy4aHd B3aMMHOI'O PACIIOJIIOKCHHUA, B) TOJIBKO
CKPCIIMUBAIOTCH; F) TOJIBKO IIEPECCKAIOTCA.

5. Ilpsimas a mapanenbHa II0CKOCTH 0. Kakoe r3 ciaeayrommux yTBepKIACHU BEpHO?

a) [Ipsamas a mapasuiensHa JTF000M MPSMOH, JIeXKaIleil B TUIOCKOCTH 0; 0) TpsiMas a He
NepeceKaeT HU OJIHY MPSIMYIO0, JISKAIIYIO B TNIOCKOCTH 0; B) TIpsIMasi @ CKPEIIUBACTCS
CO BCEMH NPSIMBIMH IJIOCKOCTH ¢, T) MPsSMasi @ UMEET OOIIYIO0 TOYKY C ITIOCKOCTBIO .

3aganue 6.3aKOHYUTE MPEIIOKECHUE:

1) npsimast Ha3bIBaeTCS MEPIECHANKYISIPHON K TIJIOCKOCTH, €CJIH ...
2) mpsiMasi IEpPHeHAUKYJSIpHA TUIOCKOCTH, €CJIM OHA ...

3) ecnu BE MpAMbIE IEPICHAUKYIISIPHBI K TUIOCKOCTH, TO OHH ...

4) ecnu MIOCKOCTh NEPHEHAUKYISIPHA K OJTHOM U3 IBYX MapajulebHBIX MPSAMBIX, TO
OHA ...

5) pacCTOAHHUEM OT TOYKH A0 IINIOCKOCTHU HA3BIBACTCA ...

3aganue 7.Pemure 3amaqy:

Jlaro: Touka M JI€KUT BHE IJIOCKOCTH o, @ Touku A, B, u C nexaT B 3TOM MIOCKOCTH.
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Onpenenure: NpUHAAIEKUT JIM ToUKa F miockoctu o ? 2. YKaxkuTe MPSIMYIO
nepeceuenus miockocreit o u (ABM), (ABM) u (BMC); 3. Moxert nu Touka C
npuHamexats wiockoctu o? 4. [punamnexut nu npsmast AC miockoctu (MBC)?

3ananue 8. Tect «llepneHIUKYIAPHOCTD MPSAMBIX, IPSIMOM U TUIOCKOCTH
Bapuasnr 1.

1. K mitockocTy IpoBEIEHB! IBE paBHbIC HAKJIIOHHBIE. PaBHBI 11 UX Npoekuun?
2. Kakoe u3 cnefyronux yTBEpKIeHU BEpHO?
a) JIBe npsiMble IEPIEHIUKYJISIPHBIE TPETHEN NEPIEHAUKYIISIPHBI MEXLy COOO0I;

0) mpsiMasi Ha3bIBACTCsl MEPIICHIUKYIISIPHON TIJIOCKOCTH, €CIIU OHA MEePHEHINKYIsIpHA
XOTs1 ObI OTHOM MPSIMOH, JIeKAIIeH B 3TOM IJIOCKOCTH;

B) JIBE MpSAMbIE, IEPICHIUKYISPHBIE K TNIOCKOCTH, IEPICHIUKYIISPHBI MEXKTYy COOOI;

T) OpsiMasi Ha3bIBACTCS MEPHEHANKYISIPHON MJIOCKOCTH, €CJIM OHA MEPICHANKYISIPHA K
000 MIPSMOMH, JIeXkKaIeH B 3TOH IJIOCKOCTH.

3. Ilpsamas m nepneHAUKYIsIpHA K OPSIMBIM a U b, JIexKaluM B IJIOCKOCTH (L, HO M HE
NEPHeHAUKYJIIIPHA K IJIOCKOCTH 0. BBIACHUTE B3aMMHOE pacIonoKeHre MPsIMbIX a u b.

a) mapajuieNibHbl; 0) MEPEeCceKaloTCsl; B) CKPEIMBAIOTCS; T') ONPEICIUTh HEIb3.

4. Ilpsimas a neprneHANKYIISIpHA K IPSMBIM C U b, JISKAIIUM B TJIOCKOCTH 0, TIpsiMas a
MEPIEHAUKYIISIPHA K TUIOCKOCTH 0. BBIACHUTE B3aMMHOE PACTIOJIOKEHUE MPSIMBIX C U

b.

a) TOJIbKO MapaJIeIbHbI; 0) TOJBKO MEPECEKAIOTCS; B) MapaUieIbHbl WU
NIEPECEKAIOTCs; T') OMNPENENIUTh HENb34.

5. B tpeyronsauke ABC, AH — BbicoTa TpeyronsHuka. Bre mimockoctn ABC
BbIOpana Touka /I, mpuuem /B L BC, JIB L AB . Ilnockoctu JIBC
MIEPIICHIUKYJISIpHA IpsAMast

a) AJll; 06) AB; B) AH; 1) AC.
2 ypoBeHb
Tect «lleprieHAUKYJIAPHOCTD MPAMBIX, OPSIMOU U MIIOCKOCTH

1. Kakoe u3 cieayronmx yTBep:KJI€HUI HEBEPHO?
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a) Ecnu npsimast nepneHAnKyJIspHa K IByM MPSIMbIM, JIEKAIIUM B TUIOCKOCTH, TO OHA
MEePIICHIUKYJISIPHA K ATOM MIOCKOCTH;

0) ecnu npsiMasi IEPHIEHANKYISIPHA K TIIOCKOCTH, TO OHA €€ MEePECEeKAaET;
B) €CJIU JIB€ IJIOCKOCTH MEPIEHIUKYIISIPHBI K MPSMOM, TO OHU MapasuieNIbHBbI;
I') €CJM JIBE MpAMbIC NEPHEHANKYIIAPHBI K TUIOCKOCTU, TO OHU NapalICIbHBbI.

2. I[BG HaKJIOHHBIC, ITPOBCACHHBIC K IINIOCKOCTH, UMCIOT PABHBIC IIPOCKIIUU. PaBHBI 11
caMHM HaKJIOHHBIC?

3. Ecnu ogHa U3 ABYX CKPEUIUBAIOMIMXCS MPSAMBIX MEPHIEHANKYIISIPHA K TNIOCKOCTH, TO
OyIeT 11 MepneHANKYJISpHA K 3TOM MIIOCKOCTU BTOpast mpsmMasi?

a) Jla; 6) na, HO MpU ONPEJEICHHBIX YCIOBUAX; B) ONPEIACIUTD HENb3s; T) HET.

4. Touka E He npunajuexur miockoctu npsimoyronbarka ABCD. BEL AB, BEL
BC. Torna npsamas CD u miockocts BCE:

a) mapajuleNibHbl; 0) NEePHEHANKYJIAPHBI; B) ONMPEAEIUTh UX B3AUMHOE
PacIOJIOKEHUE HEJIB3S ; T') IpsIMasi JIEXKUT B INIOCKOCTH.

5. ABCJI — kBaapar. BHe ero minockocTtu BeiOpana Touka K, mpuuem KA L AB.
[Inockoctn AK/] nepneHauKyssipHa npsmas

a) JIC; ©0)KC; B) BK; r) BC.
Cnaiite paboTy npernoaaBaTeio.

INPAKTHYECKAS PABOTA Ne63

Ilpumenenue npuznakoe u ceolcme napaiieIbHuIX U NEPNEHOUKYTAPHBIX
niaockocmei.

Hesapb padoThI: HAYYUTHCS ONPENETATH PACIIONOKEHUS MPSAMBIX U TIIOCKOCTH,
HaXOJUTh YIOJ MEXK]1y HUMU.

Pe3yabTaThl (Memanpeomemmeie):
- IEJICYCTPEMJICHHOCTh B MOWCKAaX W MPUHSATHU PEIICHHH, COOOPa3UTEIbHOCTh U

UHTYMIIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTaBICHUH;  CIOCOOHOCTH
BOCIIPUHAMATh KPAacoTy U TApMOHHIO MUPA;

npeomemuuvle:
- BJAJEHHE OCHOBHBIMU TIOHSATUSIMH O TIUIOCKUX M  NPOCTPAHCTBEHHBIX

r€OMETPUYECKUX (PUTypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHUS
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pacrno3HaBaTh Fr€OMETPUUECKHE (PUIypbl HA YepTekaxX, MOJEISIX U B PEAIbBHOM MHPE;
IPUMEHEHUE M3YYEHHBIX CBOMCTB reOMETpUYECKHX (Uryp u Gopmyia A pelieHus
reOMETPUUYECKUX 33/1a4 U 33/1a4 C IPAKTUYECKUM COJEpKAHUEM;

Buowt oeamenvnocmu: V300paxkeHne Ha PUCYHKaX U KOHCTPYHPOBAHHE Ha
MOJEJNIAX MNEPHEHIUKYISIPOB M HAKIOHHBIX K IUIOCKOCTH, MPSMBIX, MapajuieabHbIX
IUIOCKOCTEH, YIII0B MEXAY IPSIMOM U IJIOCKOCTBIO U 0OOCHOBAHUE MTOCTPOCHUS.

Xoa padorhi: 1 ypoBennb
1. IIpuBenuTe NpUMEPHI NapaAJIEIBbHBIX INIOCKOCTEN U3 OKPYKEHHUS.

2.B xy6e ABCDAB1C1D; Touka M — cepenuna A1B1, N — cepenuna B1Cq, K —
cepeauna AD, P — cepenuna DC. OnpenenuTs B3aUMHOE PaclooKeHUE II0CKOCTEN

a) MNK 1 MNP;
6) A1B1C1 )51 ADC

3.B xyoe ABCDA;1B;1C1D; Touka M — cepenuna A1B1, N — cepennna B1Cq, K —
cepenuna AD,P — cepenuna DC. Onpeieiuts B3aUMHOE PACIIONI0KEHHUE TIIOCKOCTEN

a) MKP u BB;D;
6) D:KP 1 BMN.

4.B xyoe ABCDAB;C1D; Touka M — cepenuna A1B1, K — cepenuna AD, P —
cepenuna DC. OnpenenuTs B3aMMHOE PaCIOIOKEHHUE MIIOCKOCTEN

a) A1DC1 u ABlc,
6) AC:C u MKP.

4. Jlano: ABCDA;1B1C1D1 - xy6.
K, M, N - cepeaunsnl pedep B1C;, D1D, D1C; coorBeTcTBeHHO,
P - Touka nepeceuenus: quaronaneit rpanu AA1B1B.

OHpC}ICHI/ITC B3aMMHOC PACIIOJIOKCHHUC!

1. wrockocTen: (AAlBlB) " (DD1C1C), (ABlch) nu (BBlDlD), (AAlDlD) "
(BB.C.C) .

2 ypoBeHb

3amanue 3. BelmoaHuTE TECT.
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1. JTano nBe mapajuienbHble TJIOCKOCTH . Touka M He JIe)KUT HA HA OJHOM U3 HUX.
CKOJIBKO BCETO CYHIECTBYET MPAMBIX , KOTOPBIE MPOXOJAT Yepe3 TOUKy M u
MApAJUICIbHBIE TIOCKOCTH .

A) onna; b) nBe; B) 6ecuncieHHOe MHOKECTBO

2. V3BeCTHO, UTO JIB€ CMEXHbBIE CTOPOHBI MPSIMOYTOJIbHUKA NTapaJijIesIbHbIE TIII0CKOCTH
. Kakoe B3anMHO€ pacnosiokeHue MI0CKOCTH MPSIMOYTOJbHHUKA U TIJIOCKOCTH ?

A)napainensHbie; b)nepecekarorcs; B) coBmanamT uin mapauie/ibHbIC;
I') coBnanarot

3. Kakoe B3aMMHO€E pacmoIOKEHNE JUAaroHaJIeN NpoTuBoIexkamux rpane AA1B1B u
DD1C1C Ky6a ABCDA1B1C1D1?

A) nmapamnenbHbie; b) ckpemuBaromuecs; B) napanienbHble WM CKPEIIUBAIOIINECS;
I') mepecekarotcs; 1) ) mepecexaroTcsi WM CKPEUTUBAIOIIAECS

4.B xyoe ABCDA;1B1C1D; uepe3 cepeaunsnl pedep Bi1Cq, C1D; u DC- touku K, L u M
COOTBETCBEHHO, MpoOBeJecHa cekymas miockocth KLM. Kakas u3 nepeuncieHHbIX
IJIOCKOCTEN MapasuiesbHa miockocte KLM?

A) ABD; b) ADD;, B) BDD,, I')A1B1Ci. I)ABC

OTBeThTE HA BONIPOCHI:

1) Kak mMoryT pacrnonaratbcst 1B€ TUIOCKOCTH B IPOCTPAHCTBE?
2) ChopmynupyiTe IpU3HaK MapauieIbHOCTH TIOCKOCTEH.

3) [IpuBenuTe mpuMepbl MapaIeIbHBIX MIOCKOCTEH.

4)]la¥iTe onpenereHNe MapauIeIbHBIX TNIOCKOCTEH.

Cnaiite paboTy npenoiaBaTeio.

IMPAKTUYECKAS PABOTA Ne64

Ilepnenoukynap u naknonnasn Kk naockocmu. Teopema o mpex nepneHOuUKyapax.

eab padoThI: HAYYUTHCS TPUMEHUTH MOJYYEHHBIC JAHHBIC MPU PEIICHUN
MNPOCTEUIINX 3a7a4.

Pesyabrarsl:
Memanpeomemmbple:
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- HECJICYCTPEMIICHHOCTD B IMOHUCKAaX W IPHUHATHH pemeHHﬁ, COO6pa3I/IT€JII>HOCTB )41
WHTYULIUA, Pa3BUTOCTD IMPOCTPaHCTBCHHBIX HpCHCTaBHCHHﬁ; CITOCOOHOCTH
BOCIIPUHUMATD KPACOTY U I'aPpMOHHNIO MHUPA,

npeomemmnuwle:
- BJAJICHAE OCHOBHBIMHU TMOHATHSAMM O IUIOCKUX U  MPOCTPAHCTBEHHBIX

reoMeTpuYecKkux (Urypax, UxX OCHOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMETpUUECKHe (PUTyphl HAa YepTexax, MOJIESIX U B PEAIbHOM MHPE;
NPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpudeckux Guryp u Ghopmys A perieHus
reOMETPUYECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

Buowt oeamenvnocmu. V300pakeHre Ha PHUCYHKaX M KOHCTPYMpPOBaHUE Ha
MOJENSAX MEPHEHIUKYISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapaJIEIbHbIX
IUIOCKOCTEH, YIII0B MEXAY IPSIMOM U INIOCKOCTBIO U 00OCHOBAHUE MTOCTPOCHUS.

Xoa padoTbi
Pazbepute anroputm pemieHus 3a/1aqu 1 3aMUIIITe ero MOJHOE PElIeHHUE:
3amaua Nel:Jlano: 84BC, BD L (ABC), BD =9 cm, AC =10 cm, BC = BA = 13 cMm.
Haiitu: a) paccrosinue ot Touku D no AC;

Pewenue: a) 1. DB — nepnenaukyinsap, AC u DA — naknonnsie, Tak kak BA = BC —

npoekiun, To DA=DC. 6) 8 PAC—¢ papnoGenpennsrii, DK — BbicOTa, MeaHa 1
ouccektpuca, DK — paccrostnue ot Touku D no AC.

3, ABKA (K=30 Bg=VBA-AK® BK=V13-5 = V818 =2 (cM).
4. A DBK, ¢B=30 DK = VBD'+BK® DK = ¥81+1Z = V255 =15 (cm).

3anaya Ne2:Yepes Bepunny B pom6a ABCD nposenena npsimas BM
MEPIEHAUKYIISIPHO K €T0 IIIOCKOCTH. HaiiTh paccrosHue ot Touku M 10 NpsiMBIX,
CoJIep KaIluX CTOpOoHbI poMmba, eciiu AB =25 cm; < BAD = 60°;, BM = 12,5 cwM.

Pemenue: [Iposenem BK 1 AD.BK - npoekuus HakIoHHOM MK Ha rtockocTh
pom6a; AD L BK, To AD - MK (o Teopeme o Tpex nepreHaukysipax). Jnnaa MK —
paccrosiaue ot Touku M no mpsimoit AD . ME — paccrosinue oT Touku M 110

2543
npsimoit DC. U3 tpeyrompauka ABK: BK = ABsin60°= 2 . & MBK —
npsimoyronbHsii (¢B = 90°), tak kak MB - (ABC); MK = ¥BK +MB" =25 (cMm).
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BK = BE (kax BbicoTbl pomba); AMBEK=AMBE (o npym kareram, kax
npsMoyroibsHbie); ME = MK = 25 (cm). Paccrosiaue ot Touku M 1o nipsimbix AB u BC
paBHBI JUIMHE NIeprieHauKyIsipa MB, To ectb 12,5 cm.

Otsert: 25 cMm; 25 cMm; 12,5 em; 12,5 cem.
1.BoinmonauTe yeptexu s 3aaad Nel u Ne2

2.Pemute 3aaaudy: 1.M300pa3uth Touky M, He IpUHAIIEKAILYIO TNIOCKOCTH
npsamoyrosibHuka ABCD u paBHOYJan€HHYIO OT BCEX €r0 BEpUIMH.

OTtBeTbTe Ha BOIPOCHI K yepTexky: a) Kyna nmpoextupyercs sta Touka ? HazoBute
OTPE30K, JIJTMHA KOTOPOTO paBHA PACCTOSHUIO OT TOYKH JI0 MIIOCKOCTH
npsMoyroabHuka? 3.113 Toukn M, He npuHaAJIeKaIIEeH IIOCKOCTH, IIPOBECTH JIBE
HakioHHble MA 1 MB u nepnenaukynsip MO.

0)1. Kakas Touka aBnsgercs npoekuueid Touku M? 2.Ha3oBute oTpe3ok, KOTOpPbIT
paBeH paccTostHUIO OT TOUkd M 10 miockoctu?3. Ecimiu MA=9¢m, a MB=12cwm, TO
MPOEKIIMS KOTOpOoi HakIoHHOU OyeT 6oinbie?4. Ecau AO=3cm, a OB=IcMm, To
KoTopas HakinoHHas mmHHee?S. Ecimm MA : MB =5 : 6, To mpoekuus KoTopou
HaKJIOHHOU OyzaeT Oomblie?

1.Kak Ha3bIBaeTCs JIMHUS, COSAUHSIONIAsS OCHOBAHUS NIEPIICHIUKYJISIpa U HAKJIOHHON ?
a) OTpe30K; 0) yroJi; B) MPOEKIIUS; T') PACCTOSIHUE.

2. [Ipsimast mpoBeieHHAs B TFIOCKOCTH U TIEPIICHANKYIISIPHAS MPOCSKIINYA HAKIIOHHOW Ha
ATy IIOCKOCTh, MEPIEHIUKYJISIPHA U...a) caMoi cebe; 6) caMoil HaKJIOHHOM; B) camMoii
MIPOCKITUH;

') CaMOMY TIEPIICHIUKYIISPY.

3. PaccTosiHue OT TOUKH J0 MPSIMOU paBHO JIJIMHE...a) HAKJIIOHHOM; 0) MEIUaHbI; B)
MPOEKIINY; T)IIEPICHINKYIISIpa

4. VI3 AByX HaKJIOHHBIX, UCXOSIIUX U3 OJTHOM TOUYKH, HE JIeKaIlel Ha JaHHOU
TUIOCKOCTHU, OOJIBIIE Ta, Y KOTOPOM...a)IEPIEHAUKYIISAP OOJbIIe; 0) MPOSKIUs MEHBIIIE;
B) IIPOEKIIHUS OOJIBIIIE;

) NEPHEHAUKYIISIP MEHBIIIE.

5. 3amada. Touka A HeE JIEKUT B INIOCKOCTH, a Touka E - mpuHaAIeXuT 3TON
mnockoctu. AE = 13, mpoekiust 3Toro oTpe3ka Ha MIoCKoCTh paBHa 5. KakoBo
pacCTOsIHKE OT TOYKH A 110 JaHHO# 11ockocTu? a) 144;6) 8;8) 18;r) 12.
6.Cnaiite paboTy mpenoaaBaTesto.

IMPAKTUYECKAS PABOTA Ne65

Onpeodenenue paccmoanus om mouku 00 nA0CKOCmMU, Om IPAMOU 00 NJIOCKOCHU,
paccmoanue mexcoy niockocmamu. Boiuucnenue 0gyzpannsix y2noe.
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Iean padoThI: HAYYUTHCS IPUMEHUTD MTOJIYYCHHBIC JAHHBIE IIPU PELICHUA
MIPOCTENIINX 3a1a4.

PesyabTarsbi:
Memanpeomemmbole:
- IeJIEYCTPEMJICHHOCTh B MOWCKAaX U MPUHSATUU PEIICHHM, COOOpPa3UTENbHOCTh U

UHTYULUS,  PA3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEACTABIECHUH;  CIHOCOOHOCTB
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

npeomemmuuwle:
- BJAJICHAE OCHOBHBIMHM TMOHATHSAMH O IUIOCKUX U  I[POCTPAHCTBEHHBIX

reoMeTpUUYecKux (Urypax, MX OCHOBHBIX CBOMCTBAxX; C(HOPMHPOBAHHOCTH YMEHUS
pacrno3HaBaTh TeOMETpUUECKHe (PUTyphl HAa YepTexax, MOJACIAX U B pEaTbHOM MUDE;
NPUMEHEHUE M3YUYEHHBIX CBOMCTB reOMETpHUUEcKUX GUryp u Gopmyn Uisl pelieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

Buovt oeamenvnocmu: M300pakeHre Ha PUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEIIAX MNEPIEeHIUKYIIPOB M HAKIOHHBIX K IUIOCKOCTH, MPSMBIX, MapajuieIbHbIX
IUIOCKOCTEH, YTII0B MEXAY NPSIMOM U INIOCKOCTBIO U 00OCHOBAHUE MTOCTPOCHUS.

Xoxa padothI:
3amanue 1.PemmTe caMOCTOATEIHLHO 3a/1a9U:

1.Haitnute paccrosiHue Mexay TOUKod A ¢ koopauHatamu (2, 3, -1) U IIIOCKOCTHIO,

3alaHHOM YpaBHEHUEM: 7x-6y-62+20=0
2.0npenenuTe pacCcTOSHUE MEKITY napauieIbHBIMH TJIOCKOCTSIMU, 3a/IaHHBIMU
ypaBHEHUSIMU:6Xx+6y-3z+10=0 u 6x+6y-32+28=0.

3.Haiitu pacctosinue oT Touku K 10 MJIOCKOCTM PaBHOCTOPOHHErO TPEYTroJIbHUKA CO
CTOPOHOM paBHOW 6 CM M PaBHOYAAQJIEHHOM OT €r0 BEPIIMH HAa PACCTOSHUE PAaBHOE &
cM.4. Touka M HaxoauTCs Ha PacCTOAHUU 15 CM OT BCEX BEPUIMH TPEYTOJbHUKA CO
cropoHamu 6 cM, 10 cm u 8 cm. Haitu paccrosHue or Toukn M 10 IUIOCKOCTH
TPEYTOJIbHUKA.

3aganue 2.0TBeThTE Ha BONPOCHL: 1)UTO SABIAETCS PACCTOSTHUEM OT TOUKHU J0
wiockoctu? 2)Kakyro Teopemy npuMeHusIn ajist pemtenus 3aaad? 3)Cuaiite padoTy
MPENo/1aBaTelo.

3apanue 3.Pemute camocrositenbHo 3aaanus: a)/lano: KMPT-terpasap;ATMK
npaBwiibHbIN; Q-cepennna KM, Q-npoekiust P va TMK VYka3zatTe: TMHEWHBIN yroJl s
nsyrpanHoro yria PTMK; 6)BeimonauTe ueptéx k 3amade. B)PemuTe 3a1a4ay:
[Tapannensabie psimbie AB 1 CD nexar B pa3HbIX rpaHax JIBYTPAHHOTO YIIIa,
paBHoro 60°. Touku A u D ynasieHsl oT pebpa IBYrpaHHOTO yTJjla COOTBETCTBEHHO Ha
8 cM u 6,5 cm. Halinute paccrosinue mexay npsimbiMu AB u CD.
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3ananue 4.0TBeThTE Ha BOnpockl: 1.[laliTe onpenenenue AByrpanHoro yria 2.Jlaite
ornpeeeHue JIMHEWHOT O yria i JAaHHOTO JABYTpaHHOro yria. 3. YKaxuTe
KOJIMYECTBO JIMHEUHBIX YTIIOB JIsl JAHHOTO JBYTPAaHHOTO yTJIa.

Cnaiite paboTy mpernoaaBaTeo.
INMPAKTUYECKAS PABOTA Ne 66

Ilocmpoenue Kyoa, napanneienuneoa u Ux ce4eHui.
Hean paboThI:HAYYUTHCS CTPOUTD KyO, MapajuiesienuIe]] U UX CEUCHUS.
Pe3yabTarsl (npeomemmnoie):
BJIAJICHHNE OCHOBHBIMM IOHATHUSAMH O IUIOCKHUX M MPOCTPAHCTBEHHBIX IT€OMETPUYECKUX
¢urypax, HMX OCHOBHBIX CBOHCTBaX; C(GOPMHUPOBAHHOCTb YMEHHs paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTexax, MOJACIAX MU B PEAIbHOM MUPE; MPUMEHEHUE
M3YYEHHBIX CBOMCTB TEOMETpUYECKHX Guryp u  QopMyn s  pelICHUS
F€OMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;
MemanpeomemHboie:
- BIIQJICHUE HABbIKAMHU IO3HABATEJIBHOW pEQIIEKCMM KaK OCO3HAaHUSl COBEPIIAEMbIX
JNEWCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHHWS, HOBBIX [TO3HABATEIIBHBIX 33/1a4 U CPEACTB VISl X TOCTHKEHHS;
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMalMOHHO-I03HABATEIbHON
NEATENIbHOCTH, BKJIIOYass YMEHHME OpPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX
uHpOpMalMy, KPUTHUECKU OLEHUBaTh M HUHTEPIPETUPOBATh HH(POPMALHUIO,
IIOJIy4aeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;
Buowl oeamenvnocmu:
OnucaHre U XapakTepUCTHUKa Pa3JINYHBIX BUJIOB MHOTOI'PAaHHHUKOB, IIEPEYUCIIEHHE UX
AJIEMEHTOB U CBOMCTB.M300pa’keHre MHOTOTPAHHUKOB U BBIMOJIHEHUE MMOCTPOCHUS Ha
U300paKEHUAX U MOJENsIX MHOrorpaHHuKoB.[TocTpoeHue npocTelimmx ceueHuii Kyoa,
npusMebl. [[pumenenue GakToB u cBeneHMt u3 mIaHuMeTpuu. 1300pakeHrne 0CHOBHBIX

MHOTOI'PAaHHUKOB M BBIIIOJITHCHHUEC PUCYHKOB 110 YCIIOBUAM 3a1a4
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Xoxa padoThI:
1. [Toxacuwmraiite uucno BepmuH (B), pedep (P) u rpaneit (I') ciexyromnmx

MHOTOI'PaHHUKOB U MPOBEPHTE CHpPaBeAIUBOCTh (hopmyIsl Ditnepa: B-P+I'=2. 1) ky0;

2) mapaienenunes.

2.ITocTpoeHue mapasenenuieaa:

1.

'-1 -

3. Hapucyiite Ha mockoctu 1) ky0, 2) HaKJIOHHBIN Napayienenumnen, 3)
MPSIMOYTOJIBHBIN MTapajulesIeIUIe.
4.

Kaxne u3 npuBezieHHBIX OUTYP MOT'YT OBITH pasBepTKaMu
NOBepXHOCTH Kyda?

ll 2 3 4 5[] 6 I
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IHocTpoenue ceuenus Kyba

ITocTponTs cedeBme KyOa, npoxoaAmee Yepes Toaxku M, N, L.

B, B

Ncl

Ncl

kx, X, X,
@N(4A,B,B)=MK ML (DD,C,C)=MLADD, =X, KNA(DD,C,C)=KNND,C,=X, an(DD,C,C)=TP

B N x. B N x' B N 1
x <
T X z %
Gy 1 T A, ¢ // T
M
|
‘ c (¢} ¢
P ’
/ 4 ofe
‘ X, X, L D
5 an(BB,C,C)=NT aNn(ABCD)=LP LMKNTP — uckomoe ceuesne MK | TP, KN | LP, NT | ML

6. HapucyiiTe Ha TIJIOCKOCTH CEYEHUS TEJI:
1) ceuenus ky6a B hopme n — yroiapHuka (n=3, 4, 5, 6)

2) ceueHus Ky0a TUIOCKOCTBIO, MPOBEJICHHOM Uuepe3 HEKOTOPYIO TOUKY JIMaroHaliu Kyoa
MEPIEHAUKYIISIPHO K HEU.

Hau xy6 ABCDA,B,C,D,. HapucyiitTe npaMbie, KOTOPbLIE PO~
XOAAT Heped VKAZaHHYIO TOYKY HNEePHNeHANKYJISSPHO VKa3aHHOH
TPSAMOF:
a) rouka C u opamasi C,D,;
6) Trouka C; m npamasa BD;
B) TouKka B, u npamas AC;
7. r) Touxka B u npsimas B, D.

ITocTpoiiTe ceuenmre Kyda MJIOCKOCTHIO, IPOXOXAAIE depes

TOYUKY Ha OOKOBOM pebGpe u ABe TOYKH Ha pefpax ocHoBaHA,
HE CMEZKHBIX € 3THM BOKOBBIM peGpoM.
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9. I[locTpoeHune ceyeHui napasiesenurneia

BMObLI CEMEHWUM

B C B, C,
A,y . : Q Al -
: P\ Dy Q 1 Dy
' | '
i 1
'
¥ L]
B ____IR__Jc - S B I P
A - el [ -—J £
D A = D ‘
TpeyronbHuk Yetoipexyronshuk QR || PS
81 'C1
Ay H
"Wy Dy
~
~
e
N
T (o A F DQRIFT
PQ RS PQ I ST
MATUYTONLHMK AT 1 OR LecTuyronsHmuk PFE | RS
HACTHLBIE CniYyuam
B4 Cy B, M Cy
! - 8 01 ! ] I D1
-~ ]
I~ 1 I
] ~ )
B S ]!
L -~ 1 ' ‘
/,:a"-'::::; b C - e v 7C
AA{CCy — anarcHansHoe cevyeHne th?’——nmb cummeTpun kyba

3aoaua c omeemom: IlocTpouTh ceueHne napajienenunesa
ABCDAB;C;D; miockoctsto, npoxoasiet yepes Touku M, N, P (Touku yka3zaHbl Ha
yepTexe).

Pewenue.
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1) Touku N u P sie:xat B IIIOCKOCTH CEUEHUS U B IJIOCKOCTH HUYKHETO OCHOBAHHUS
napamuienenunena. [lloctpouM npsamyro, OpooIsAIIyI0 YEPE3 TU TOUKU. DTa IMpsiMast
ABJISIETCA CIIEIOM CEKYILEH INIOCKOCTH Ha INIOCKOCTh OCHOBAHUS IMAPAJIIETECTIUIIEAA.
2)  ITlpomoinkum mpsMyro, Ha KOTOPO# JISKUT cTopoHa AB mapasenenunena.
[Ipssmbie AB 1 NP nepecekyTcs B HEKOTOPOU TOUKE S. DTa TOUKA MPUHAIICKUAT
TTIOCKOCTHU CEYCHMUSL.

3) Tak kak Touka M Taxxe NpUHAIEKUT IUNIOCKOCTU CEUECHUS U MIEPECEKACT
npsMyro AA; B HEKOTOPOH TOUke X.

4) Touku X u N nexat B 0HOM T10cKoCTH Tpann AA DD, coenquauM ux u
oxyuuM npsamyro XN.

5) Tak kak MIOCKOCTY rpaHel mapasuiesienuieaa napaaieiabHbl, TO Yepe3 Touky M
MO>KHO TIpoBecTH npsimyto B rpanu A1B1C1D1, mapamnensuyto npsimoit NP. Ota
npsiMas nepecedet ctopony B1Cy B Touke Y.

6) AHaJIOTMYHO MPOBOAUM MpAMYI0 Y Z, napasienbHo npsmoit XN. Coennnsiem Z

¢ P u monyuaem nickomoe ceuenue — MYZPNX.

8. Ha pebpax DD; u CC; mapannenenumnena D,
ABCDAB1C1D; ormeuens! Touku P u F. .p
[TocTpoitTe TOUKY nepecedueHus: A, '

1
a) npsimoii PF ¢ miockoctsio ABC; -

L
0) npsimoii BF ¢ mitockocteio A1B;1C;.  § IR
9. .’
A

B mapamnenenunene ABCDA1B1C1D; Touka F

nexuT Ha pedpe AD, T — BHyTpeHHssa Touka rpanu CC1D1D.
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a) Uepes Touky T mpoBeauTe MI0CKOCTH 0, MapaieibHyto mockoctu BiBF.
0) [TocTpoiiTe TMHUIO TTEpECEUEeHHs] TNIOCKOCTH 0. C THIOCKOCThI0 AA1D;.

10. B mapamnenenunene ABCDA1B1C1D; Toukn F, P u E nexar na pebpax AD, CC1u
DD;. [ToctpoiiTe ceuenue mapasienenumesna miockoctbio FPE.

INPAKTUYECKASA PABOTA Ne 67

Buviuucnenue ocnognvix 31emenmos Kyoa u napannenenuneoa.
Hean paboThl: HAYYUTHCS BBIUUCISATH OCHOBHBIC AJIEMEHTHI Ky0a 1
napasuliesIenunea.
Pe3yabTarhi:
npeomemuuwle:
BJIAJICHUE OCHOBHBIMHU MOHATUSAMU O TJIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, WX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHHS PACIO3HABATh
reoMeTpudeckre (PUrypsl Ha 4yepTexax, MOJEISAX U B PEaIbHOM MHUpPE; MPUMEHECHUE
U3YYCHHBIX CBOMCTB TeoMeTpuyeckux ¢uryp u GopMyn g peuieHus
FeOMETPUUECKUX 3aJ1a4 U 337a4 C IIPAKTUYECKUM COJIEpKaHUEM;
MemanpeomemHoie:
- BJIaJICHWE HABBIKAMH TIO3HABATEIbHONW pedIECKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEWCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX IMO3HABATEIIBHBIX 3371a4 U CPEJCTB JJIsl UX JOCTUKCHUS,
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIHLHOM WH(OPMAIMOHHO-TI03HABATEIHHON
NEATEIbHOCTH, BKIIIOYAs YMEHHUE OpPUECHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uHboOpMaIluK, KPUTUYECKU OIICHMBaTh W  HMHTEPIPETUPOBATH HH(MOpMAIHIO,
MOJy4aeMYIO U3 Pa3JINYHbIX HCTOUYHUKOB;
Buowl oeamenvnocmu:
Onucanue U XapakTepUCTUKA PA3TUYHBIX BUJAOB MHOTOTPAHHUKOB, MIEPEUHUCICHUE UX
JJIEMEHTOB M  CBOWCTB.BBIUMCIIEHME  JIMHEWHBIX JJIEMEHTOB H  yIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTypaIusiXx, apryMEHTUPOBAHUE CBOMX
cyxknenuii.Ilpumenenne ¢akToB u cBeleHWd U3 iaHuMmeTpun.M3o0paxeHue

OCHOBHBIX MHOT'OI'PaHHHMKOB U BBIITIOJIHCHHUEC PUCYHKOB 110 YCIIOBUSAM 3aaa4
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Xoxa padoThI:

Buaer
napajuieenune1a

Pucynox

CsBoiicTBa

Hapaﬂneﬂennnezx

Haknonnas yeTsipexyrosyibHast
pu3Ma, BCE rPaHu KOTOPOM
napajyuieIorpaMMbl.
[IpoTHUBOIONI0KHBIE TPAaHU
napaijiesienunea paBHbl.

[Ipsamoit
napauIeIeIuIe

[Ipsimas yeTpIpexyroJyibHas MpU3Ma,
ocHoBanust ABCD wu A;B.CiD;
KOTOPOH — MapaJIeIOrPaAMMBL.
BricoTa npsmoro napauienenunena
paBHa JuIHE OOKOBOTO pedpa.

[IpsAMOyTOJIBHBIN
napasulesIeune

[IpsiMast 9eThIpeXyTroJIbHAs PU3Ma,
ocHoBauust ABCD u A:B:C.D;
KOTOPOM — MPSMOYTOJIbHHUKH.
Bce rpann npsiMoyroisHOTO
napasuliesienune1a BIsSIOTCS
IPSMOYTOJILHUKAMH.

Ky6

S

v}

[IpaBunbHbBIN napauienenunen, y
KOTOPOTO BCE IPaHU PaBHbBIC KBaJipa
THI.

V¥ ky0a Bce peOpa paBHbI U TOMIAPHO
NepPHEHIUKYJIISPHBI.
BricoTa xy6a paBHa myinHe pedpa.

1. 3anummuTe GopmMyity, CBA3BIBAIOIIYIO TUArOHANb MMapajuieNenuIe/a u ero

W3MEPEHUS.

2. bokoBoe pedpo npsAMoro napasuiesenunesa S M, CTOpOHbl OCHOBaHUSA 6 M U 8 M, a

oJHa W3 AuaroHajnei ocHoBanus 12Mm. Halinute nuaroHanu rnapasiieaenumnesa.

3. Pebpa 1 BbIicOTa MPSMOYTOJILHOTO Mapalijieenumeia paBHbl 4 cM, 4 cM U 2 cM

COOTBETCTBEHHO. Brrunciaure AWaroHajib IIapaJICICIIUIICAA.
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http://www.resolventa.ru/uslugi/uslugischoolmar.htm#prizma7
http://www.resolventa.ru/uslugi/uslugischoolmar.htm#prizma7
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http://www.resolventa.ru/uslugi/uslugischoolmar.htm#prizma6

4. B npssMOyrosjpHOM Napajuiesienunesie, U3MepeHust KoToporo 8cm, 6¢m, Scm.
Haiigure: nnaronans napaimienenunesa.

5. B npsAMOyrosIbHOM NapajuieenuIene, u3sMepeHus Koroporo 4w, 4Mm, 3m. Halinure:
1) nuaroHane napajienenunena; 2) miomaab JMaroHaIbHOTO CEYECHMUS.

6. B npsiMOyroibHOM Mapasuiesenumene, i3MepeHust Kotoporo 7m, Sm, 2m. Haitnure:
1) auaronane napasuienenunena; 2) mwionalb JMaroHaIbHOTO CEYEHUS.

/. lnaroHanb IpsIMOYTOJILHOTO Mapasuiesienuinea paBHa 33 1M, a ero u3sMepeHust
OTHOCATCH, Kak 2 : 6 : 9. Halitn n3mepenus napainsienenurena.

8. Beruncnute yron Mexay AMaroHajablo Kyda U €ro OCHOBaHUEM.

9. Beiuucaute ocTpblid yroy MEexly IUaroHaJIsIMU KyOa.

10. Kakoil 1uHbI HY>KHO B35Th IIPOBOJIOKY JIJIs1 U3TOTOBJIEHUS KapKaca Kyba co BCEMU
€ro JuaroHajisiMu, eciii pedpo kyoa paBHo 10 cm?

11. CtopoHa OoCHOBaHHWsI NPAaBUIBHOM YETHIPEXYTOJIBHOM HPU3MBbI paBHA 12 cwm.
JuaroHane npu3Mbl 00pa3yeT ¢ IUIOCKOCTbIO OCHOBaHMs yron 45°. Haiiaure
OOKOBOE PEOPO MPU3MBI.

12. Beruucnure AMaroHanu NpsMoro napauienenunena, Kaxaoe peopo KOToporo
PaBHO a, a YroJl B OCHOBaHMHU paBeH 60°.

13. B npsiMmoyronpHOM napasuiesienunene CToponsl S u 12. Jlmaronans
napayenenunena oopasyer yroia 45°c¢ miockocTbio ocHoBaHus. HaiiTu 60koBOE
pedpo U mIonalb TMaroHaIbHOTO CEYEHUS.

14. B npsaMoyrojpHOM napajuiesienuieae CTOPOHbl OCHOBaHMS 15 u 8, miomaib
nuaro”ansHoro ceuenus 340. Halitu 6oxoBoe pedpo.

15. OcHoBaHue NPSMOYTOJBHOTO Mapajuiesenumnena pomo ¢ auaronanamu 10 u 24,

Bricora napamienenunena 10. Haittu 6ombinyio guaroHaibs napajiesenunena.

INPAKTUYECKASA PABOTA Ne 68

IHlocmpoenue npamoii u HAKI1OHHOU NPUSMBL U UX CEUECHUU.
[{ens pa®OThI: HAYYUTHCS CTPOUTH MPSAMYIO U HAKJIOHHYIO MPU3MY U UX CECUCHHUS.
Pesyabrarsl:

npeomemuuvle:
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BJIaJICHUE OCHOBHBIMU IMOHSTUSMHU O TUIOCKUX M MPOCTPAHCTBEHHBIX I€OMETPUUYECKHUX
¢urypax, WX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS pPAaCIO3HABATH
reoMeTpudeckre (PUrypsl Ha 4yepTexax, MOJEISAX M B peaJbHOM MHUpE; IPUMCHEHHUE
M3YYCHHBIX CBOMCTB TeoMmeTpuuecknx ¢uryp wu  dopmyn s penieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

MemanpeomemHmbole:

- BJIaJICHWC HABBIKAMH ITO3HABATEIHHOW pe(IECKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEeWCTBUN U MBICITUTEIBHBIX IIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH, TPAHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX ITO3HABATENIbHBIX 33J]1a4 U CPEACTB JUIS UX JIOCTHXKCHHUS;

- TOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITENIbHOM MH(OPMAIIMOHHO-TI03HABATEIHLHOM
JNESITEIbHOCTH, BKJIIOYas YMEHHUE OpPUEHTHUPOBATHCSA B PA3JIMUYHBIX HMCTOYHUKAX
nHpopMaIuy, KPUTUYECKH OlLICHMBATh U  HMHTEPHPETUPOBaTh HH(MOpPMAILHIO,
MOJIy4aeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

Buowt oeamenvrnocmu:

Onucanue U XapakTePUCTUKA PA3TUYHBIX BUAOB MHOTOIPAHHUKOB, MIEPEUUCICHUE UX
3JIEMEHTOB u cBoiicTB.I[puMeHeHue bakToB u CBEJICHUI u3
maHuMeTpun. M300paxkeHne OCHOBHBIX MHOTOTPAHHUKOB U BBINIOJHEHUE PUCYHKOB
M0 YCJOBUAM 3aJad. XapakTepucTuka W uzo0paxkeHue cedyeHus. I[locTtpoeHue
MPOCTEUIINX CEYEHUN IPU3MBI.

Xoxa padoThi:
[Ipumepsl npU3MBIL:
[Ipu3ma Pucynok CaoiicTBa

Haxnonnas BbokoBbie pebpa HenepneHANKYISPHbI

pu3Ma IIJIOCKOCTSAM OCHOBAHUMU.
OcHoOBaHuEe — NpPOU3BOJIBHBIN

MHOT'OYT'OJIbHHK.
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[Ipsmas
npu3Ma

[IpaBuibHas
npu3ma

“ E_______-._

o=

BbokoBbie peOpa neprneHaAuKyIspHbI
IIJIOCKOCTSIM OCHOBAHHUH.
OcHoBaHne — MPOU3BOJIBHBIN
MHOT'OyTOJIbHUK. BOKOBBIE
IpaHyu OPSIMOU ITPU3MBI —
IIPSIMOYTOJIBHUKHU. BricoTa npsmoi
MPU3MBI paBHA JJIMHE OOKOBOTO
peopa.

BokoBbie pedpa nepneHAuKyIsIpHbI
IUIOCKOCTSIM OCHOBAHUI.
OcHoBaHME — PaBHOCTOPOHHUI
MHOTOYT'OJIbHUK. boKOBBIE
I'paHyu NPaBUILHOU MTPU3MBI —
IpSIMOYTOJIbHUKH. BricoTa
MPaBIJILHOM MPU3MBI paBHA
JuTHE 00KOBOTO pedpa.

1. Hapucyiite Ha TIOCKOCTH: 1) TpeyrojibHyI0 NpsIMYIO MPU3MY, 2) TOCTPOUTE

IPSIMYIO YETBIPEXYTOJIBHYIO MIPU3MY, 3) TOCTPOUTE HAKIIOHHYIO YETHIPEXYTOJIbHYIO

MIPU3MY.

2. 3aoaua c pewenuem: Tloctpouts ceuenne npusmbl ABCDA1B1C1D; mmockocTsio,

npoxosiei yepe3 Touku P, Q, R (Touku yka3zaHbl Ha 4epTexe).

Pemienue.

&

NN
N
Y

Y
\\\
\ \'\
7

-_\&-
i
)
i
|
i
#
b/
L
[

1) [TocTpouM cnex cekyien MIOCKOCTH Ha MIOCKOCTh HIXKHETO OCHOBAHUS MPU3MBI.

Paccmotpum rpans AA1B1B. B 3101 rpanu nexat Touku ceuenus P u Q. IIpoBenem

npsamyto PQ.
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2) IIpopomxum npsamyro PQ, koTopasi IpuHaAJIEKUT CEUEHUIO, 10 TIEPECEUEHHUS C
npsimoid AB. Tlonyunum Touky S1, IpUHAJIEKAILYIO CIEAY.

3) AHaNOrMyYHO MoJIyyaeM TOUKy S, nepecedenuem npsimbix QR u BC.

4) Ipsmast S1S; - cien ceKyIei TIOCKOCTH Ha TUIOCKOCTh HUKHETO OCHOBAHMS
MIPU3MBI.

5) psmas S1S; nepecekaet ctopony AD B Touke U, ctopony CD B Touke T.
Coenunum Touku P u U, Tak Kak OHM Jie:KaT B OJIHOM 1tockocTu rpanu AA1D1D.
Ananornyno noimydyaem TU u RT.

6) PQRTU — nckoMoe ceucHHeE.

3. [loctpouts ceuenne TpeyronbHoi mpusmsl mpusmbsl ABCA1B1C1 , mpoxozsiiee
yepe3 Touku: K — npunaexxur pedpy AAj1, L — npunannexut rpanun AAi1Bi1B, M —
npuHaexut rpaau ABC.

4. TToctpouts ceuenne mpusMbl ABCDEA1B;C1D;E;. Touka M npuHaiexxut

BCPXHCMY OCHOBAHMUIO, IIpAMad d JIeXKUT B INIOCKOCTH HMYKHETO OCHOBAHMS

5. 3agaum pa3HOro ypOBHS:
I'pynna A

1. IToctpouts ceuenus npuzmbl ABCA1B1CI1 nmnockoctsiMu, 3aJaHHBIMU
cnenyromumu Toukamu P, Q u R: a) P nexxut na pedpe BB1, Q nexur na peope AC, R
nexuT Ha npoaoiikenun pedpa CCl1 , npuuem Touka C1 nexut mexay Toukamu C u
R; 6) P nexxur B rpann AA1BI1B, Q nexur Ha pedpe AC, R nexut B rpanu BBICIC;
B) P nexxut Ha pedpe A1B1, Q — touka otpeska DC1, rae Touka D nexut Ha peOpe
AB, R nexwurt na npogoinkenuun pedpa BC, npuuem C nexut mexay Toukamu B u R.
2. IToctpouts ceyenus npusmbl ABCDA1B1CI1DI miockocTsiMu, 3alaHHBIMU

cnenyromuMu Toukamu P, Q u R: a) P nexxut Ha pedpe A1B1, Q nexuT B rpanu
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ABCD, R nexut Ha pedpe DDI ; 6) P nexxur B rpanu AA1B1B, Q nexur B rpanu
AA1DID, R nexut B rpanu CC1DI1D; B) P nexxut na nuaronanu AC1, Q nexur Ha
muaronanu B1D, R nexur na pedpe C1DI1 .

3. IlocTpoutk ceuenus mectuyroiapHoil npusmel ABC .. . D1IEIF1 mmockocTsimu,
3aJlaHHBIMU cieayromuMu Toukamu P, Q u R: a) P nexxur Ha pedpe DD1, Q nexut Ha
pebpe AB, R nexur Ha pebpe AF; 6) P nexut B rpanu BBICI1C, Q nexur Ha pedpe
E1F1, R nexut Ha pedpe AF; B)P nexur Ha quaronanu BD1, Q nexut Ha auaroHamu
AE, R nexwur na pedpe BC .

5. IMoctpouts ceuenns npuzMbl ABCA1BICI mnockoctsiMu, IpoXoAsSIIMMU YEPE3
npsmyto AQ, rae touka Q nexut Ha pedpe CCl1, u Touky P, 3amaHHyt0 clieIyomum
obOpazom: a) P nexxut B rpanu A1B1Cl1; 0) P nexxut na npsimoit C1M, rae touka M
nexuT Ha pedpe A1B1 u naxoautces mexay Toukamu Cl u P; B) P nexxut Ha oTpeske
CI1K, rae Touka K nexut Ha pedpe AB.

Ipynna b

1. Ha pedpax BB1 u CC1 npusmet ABCA1BICI1 3aganbl COOTBETCTBEHHO TOUYKU P 1
Q. ITocTpouTh ceueHust NpU3Mbl CIETYIOMKUMHU INIOCKOCTSIMU: @) IIOCKOCTBIO,
npoxosien yepes npsimyro BQ, napainensHo npsmoit AP; 0) miiockocTelo,
npoxoasien yepe3 npsimyro C1P, napannensHo npsimoit AQ; B) IIIOCKOCTHIO,
npoxozsue yepes npsamyro AQ, napamiensHo npsmoid CP 1 miockocTsio,
npoxozsien yepes npsamyro CP, napamutensHo npsamon AQ.

2. Ha pe6pe BB1 nipusmet ABCA1B1C1 3amana touka P, a B rpaau ABC — touka Q.
ITocTpouTh ceyeHust TPU3MBI CIETYIOLUIMMU IUIOCKOCTAMM: a) IJIOCKOCTBIO,
npoxoasien yepes npsamyro C1Q, mapamnensHo npsimoit AP 1 mimockocTsio,

npoxo e yepe3 npsimyro AP, mapannensao npsmoit C1Q; 6) miI0CcKoCThIO,
npoxozasamen yepes npsamyro CP, mapamensno npsmoi C1Q v mII0CKOCTBIO,
npoxondie yepes npamyro C1Q, mapamiensHo npsimoid CP; B) IIIOCKOCTHIO,
npoxojsien uepes npsamyro CP, napaiensHo npsimoit B1Q u miiockocTtsio,

npoxozsamen yepes npsamyro B1Q, nmapannensHo npsimoit CP .

164



3. B rpanu ABCD npusmel ABCAIBI1C1 3agana touka P. [Toctpouts ceuenus
MIPU3MBI CJIETYIOIIMMU MIIOCKOCTSIMU: @) IJIOCKOCTBIO, TPOXOASIIEN YEpe3 MPSIMYIO
D1P, napannensHo nipamoit B1D u miockocThlo, mpoxodiieit yepes npsimyro B1D,
napauienabHo npssMmoi D1P; 6) minockocTsto, mpoxoadien yepe3 npsimyo AlP,
napauiensHo npssMoi DB1 u miiockocThio, mpoxoasauieit uepes npsamyto DB1
napajuiesibHo npsiMoit A1P; B) miockocThio, mpoxoasiieit uepe3 npsamyio B1P,
napauienbHo npssMoi A1C u mockocThio, mpoxoasauieit uepes npsamyro A1C
napajienabHo npsimoi BIP.

INPAKTHUYECKASA PABOTA Ne 69

Buviuucnenue ocnoenvlx 31emMenmoé npumbl.
eab padoThI: HAYYUTHCS BBIUNCIATH OCHOBHBIE AJIEMEHTBI ITPU3MBI.
PesyabTarhi:
npeomemuuwle:
BJIaJICHUE OCHOBHBIMH IOHATHSIMH O IUIOCKMX U IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, HUX OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTb YMEHHUS pPACIIO3HABATh
reoMeTpuyeckue (Urypbl Ha 4epTexax, MOJACIAX MU B PEAIbHOM MUpE; MPUMEHEHUE
U3YUYEHHBIX CBOMCTB T€OMETpUUYECKUX (QuUryp u QGopMmyn i  peuieHHs
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;
Memanpeomemuule:
- BIIQJICHUE HABbIKAMHU IO3HABATEJIbHOW pEeQIIEKCMM KaK OCO3HAaHUSl COBEpIIAEMbIX
JNEWCTBUI Y MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABATEJIBHBIX 3a/1a4 U CPEJICTB JUISl MX JOCTHKECHHS,
- TOTOBHOCTbh U CIIOCOOHOCTh K CAMOCTOSATEIbHON MH()OpPMaMOHHO-TI03HABATEIbHON
NEATENbHOCTH, BKIIIOYAas YMEHUE OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHUKAX
uHbOpMallMy, KPUTHUUECKH OLEHUBATh U  HUHTEPIPETHPOBATh HHGPOPMAIHIO,
NOJIyYaEMYIO U3 Pa3JINYHbIX UCTOYHUKOB;
Buowt oeamenvnocmu:
Onuncanue u XapakTepUCTUKa PA3JIMYHBIX BUAOB MHOTOTPAHHUKOB, IEPEUYUCICHUE UX

DJIEMEHTOB M  CBOWCTB.BbIUMCIIEHME  JIMHEWHBIX JJIEMEHTOB ©  yIJIOB B
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IPOCTPAaHCTBEHHBIX KOHQUTypauusix, apryMEHTUPOBAHKE CBOMX
cyxnaenuil.[Ipumenenne ¢aktoB u cBeAeHWM U3 IutaHuMeTpun.M3o0paxeHue
OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE PUCYHKOB I10 YCIOBHUAM 33]1a4

Xoa padorhi:
1. 3amgada ¢ pemeaneM. bokoBoe peOpo HAKITOHHOW MPU3MBI PaBHO 15 CM M HaKJIOHEHO

K IJIOCKOCTH OCHOBaHu 1o yriioM 30°. HaiiguTe BBICOTY MPU3MBI.

Penienue:
B/.’
[
| /
I /
i /
/
Gl lion:
A =

BO - neprieHAMKYJISIp B OCHOBAHUIO, TaK YTO AABO- IpsIMOYTOJIbHBIIA.

3uauut BC=AB-sinBAC=1,5-sin30° =7,5 (cm).  OtBeT: 7,5 cMm.

2. 3anmava ¢ penieHueM. B mpaBUIIbHON YETHIPEXYTOJIBHON NMPU3ME IIIOIIAIb OCHOBAHUS
paBHBI 144 cM?, a BeicoTa paHa 14cM. OnpeenuTs AUaroHab 3TOH MPU3MBL.
Pewmenue:

Tak kak mpu3Ma MpaBUiIbHAsA, TO B OCHOBAHUU €€ JISKUT KBAAPAT U €ro MIoAIb
paBHa :S=a’

Torma a= VS =+144=12 (cm)

Hainee, 3aMeTHM, YTO MPAaBUJIbHAS YETHIPEXYTOJIbHAS IPHU3Ma SIBISETCS
OPSIMOYTOJIBHBIM MapaiesIeNUIeoOM, TaK 4YTO KBapat 000 IUaroHaan paBeH
CyMMe€ KBaJIpaTOB TPEX €ro UBMEPEHUM, TaK YTO:

d?=a’+a?+h?=122+122+14%=484, d= 22(cm)

3. BeicoTa HAKIOHHOH mpu3Mbl paBHa 4\3 cm. HaiiTi 60K0BOE pebpo mpH3MbI, €CIIn
OHO 00pa3yeT C MIOCKOCThIO OCHOBaHUA yroi 60°.

4. OcHOBaHHMEM MPSMOM MPU3MBI CIYKUT pOMO; TUAroHaJId IPU3MbI U BbICOTa

COOTBETCTBEHHO PaBHBI 8, 5 ¥ 2 cM. BpIYMCIUTE CTOPOHY OCHOBAHUS MPU3MBI.
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5. B TpeyrosnbHON HaKJIIOHHOM MpU3ME pacCTOSHUS MEXKIYy OOKOBBIMU peOpamMu paBHbI
20, 34 u 42. Haiiaute paccTosSHUS MEXTy OOJIbIICH 1 OOKOBOM TPaHbIO U
IIPOTHUBOIIOJIOKHBIM €1 OOKOBBIM peOpOM.

6. Jlnaronanbs mpaBUIBLHON YETHIPEXYTOIBLHOM MPU3MBI 00pa3yET C MIOCKOCTHIO
6okoBoii rparu yroa 30°. Haiinure yron Mex Iy THaroHaJIbIO M TNIOCKOCTHIO
OCHOBAHUS.

7. OcHOBaHHEM TPSIMON TIPU3MBI CIIY>KUT paBHOOEAPEHHAs TpaIeusi C OCHOBaHHUSIMHU
a u b u BeicoTOM h. Haliute ocTpblii yroi, 00pa3oBaHHbBINA IBYMS COCETHUMU
OOKOBBIMU TPAHSIMH.

8. B ocHoBanum npsimoii TpeyroapHoii mpu3Mbl ABCA1B1C; nexuT npaBuibHbBIN
TpEeYroJabHUK co cTopoHoil 4. [Ipsambie AB1 u CA; nepnenaukynspusl. Haiigure
BBICOTY IIPU3MBI.

9. OcHoBaHune npsAMon npu3Mel — TpeyroiibHUK ABC, B KOTOpoM AB=\7, AC=2,
BC=3. Haiigute nByrpanssiii yroia npu 6okoBom pedpe CCi.

10. Iuaronans AC ocHoBanwus npsimoit mpuzMel ABCD1A1B1C1D; paBHa 6 cm, a
BBICOTA IPHU3MBI paBHa 6\3 cM. Haiiure yron naxnona guaronam A;C K IIIOCKOCTH

OCHOBAHUA.

IMPAKTUYECKASA PABOTA Ne 70

Ilocmpoenue nupamuowt u ee ceyeHuil.
Leab padoThl: HAYYUTHCA CTPOUTH MUPAMUIY U €€ CEUCHUS
Pe3yabTarsl:
npeomemmuule:
BJIaJICHWE OCHOBHBIMU TOHATHUSMU O TJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, HUX OCHOBHBIX CBOHCTBax; C(HOPMHUPOBAHHOCTb YMEHHsS paclo3HaBaTh
reoMeTpuueckue (Urypbl Ha yepTekax, MOJEISIX M B PEaJbHOM MUPE; MPUMEHEHUE
M3YUYCHHBIX CBOWCTB TeOMETpHUeCKHX Quryp u ¢GopMyn i peuieHUs
reOMETPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COZepKaHUEM;

mem anpedmemnbte:
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- BJIQJICHUE HABbIKAMHU I03HABATEJIBbHOW pPEQIEKCHMM KaK OCO3HaHHUs COBEpLIAEMBIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX IT03HABATEINIBHBIX 3a/1a4 ¥ CPEJICTB JUIS UX JOCTHKECHHS,
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHON WMH(OPMAalMOHHO-T03HABATEIHHON
NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHMKAX
uHpOpMaluy, KPUTHUECKU OLEHUBAaTh M  HUHTEPIPETHPOBaTh HHPOPMAIHUIO,
ITOJIy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;
Buowt oeamenvnocmu:
OnucaHne ¥ XapakTepUCTHUKA Pa3JINYHBIX BUJIOB MHOTOI'PAaHHUKOB, IIEPEUNCIEHUE UX
AJIEMEHTOB U CBOMCTB./300pa’keHre MHOTOTPaHHUKOB U BBINOJIHEHUE MOCTPOCHUS Ha
N300pakKeHUAX U MOJEJIAX MHOTOTPAHHUKOB..
XapakTepucTuka W u3o0paxkeHue ceueHus. [locTpoeHHe NPOCTEUIINX CEUCHUM
nupamubl. Ilpumenenne ¢(akToB W cBeAeHUM U3 MIaHuMerpuu./3o00paxenue
OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJHEHUE PUCYHKOB 110 YCIOBHAM 3a/1a4

Xoa padorhi:
B cooTBercTBHU C MpaBUIaMH NMapaJJIEIbHOTO POEKTUPOBAHUS U300pakKeHHE
MUpaMUbl CTPOUTCS CAEAYIOIKUM 00pa3zoM. CHavaia CTpOUTCsS OCHOBaHUE. JTO OyAeT
HEKOTOPBIN IJIIOCKUK MHOTOYTOJIbHUK. 3aT€M OTMEYAETCS BEPIIMHA MUPAMUIBL,
KOTOpas coeuHsieTcss 00KOBBIMU peOpaMu ¢ BeplllMHaMU ocHOBaHUs. Ha pucynke

MOKa3aHO U300paKeHUE YEThIPEXYTOIbHON MUPAMU/IBI.

1. Hapucyiite Ha TJIOCKOCTH: 1) TpeyroJjibHyI0 MUpaMuy, 2) MOCTPOUTE MPABUILHYIO
YETHIPEXYTOJIbHYIO MUPAMUY, 3) TOCTPOUTE HAKIIOHHYIO TPEYTOJIbHYIO UpaMUy; 4)
IIOCTPOUTE TETPABIP.

2. Cpen MHOTOIPAHHUKOB BBIOEpUTE TE€, KOTOPBIE SBIISIOTCS MUPAMUAOM.
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co00¥# TPEeyroJbHUKH.
B wacTtHOCTH, TPEYTOIBHUKAMU ABJISIOTCA IUArOHAIBHBIE CEUEHUSA. JTO CEUYCHUS
TJIOCKOCTSIMU, MPOXOSIIMMU Yepe3 JIBa HECOCETHUX OOKOBBIX pedpa mupamMubl.
CeueHne nupaMuibl INIOCKOCTHIO € 3aJaHHBIM CJIEA0M £ Ha TNIOCKOCTH OCHOBAHUS
CTPOMUTCS TaK K€, KaAK U CEUEHUE NMPU3MBL. {715 MOCTpOCHUS CEUeHUs TUPAMUIbI
MJIOCKOCTHIO JOCTATOYHO MOCTPOUTH TIEPECEUCHUSI €€ OOKOBBIX IPaHEH ¢ CeKyIIei
TTIOCKOCTBIO.

Ecnu Ha rpanu, He mapaiensHOM cliey g, M3BECTHA Kakas-HUOYIb TOUKa A,
MpUHAJIEXKAAs CEYEHUIO, TO CHaYalla CTPOUTCS MIEPECEUEHNUE ClIeia g CEKYIIEH
IJTIOCKOCTH € IUIOCKOCTBIO 3TOM rpaHu — Touka D Ha pucyHke. Touka D coenunsiercs
¢ Toukoil A mpsiMmoii. Torjia 0Tpe30k 3TOM MPSMOM, MPUHAJIEKAITUN TPAHH, €CTh
MePECEYEHUE ITOM ITPaHM C CEKYIIEH TTOCKOCThIO. ECu Touka A J€KUT Ha TpaHy,
MApAJUICIIBHOM CENY g, TO CEKylIas IUIOCKOCTh MEPECEKAET 3Ty IPaHb MO OTPE3KY,

napasuiesibHoMy npsimoit g. [lepexonast kK coceHeld 00KOBOM rpaHu, CTPOST €€
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nepecevyeHre ¢ CeKylel IIOCKOCThIO U T. 1. B utore nonydaercs tpedyemMoe cedeHue

IMUpaMu/Ibl.

2. IlocTpoeHue ceueHus TeTpasipa MIOCKOCThIO, 3aJaHHOM TPEMSI TOUYKAMMU:

D

TGO IMpoe e
1. OTpeaok NQ
2. Cmoesox NP
Mosmas ME nepecarsem AD & mowne E
3. Tosnes £
EQ nepeceraam SO 8 mouvae

MNOFEE — LCKOMDE Cetetle

I — cnen cexyupeM nnocKacTia
Ha NMNOCKOCTH OCHagaH WA
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3. Ha kakux pucyHKax ce4eHue MOCTPOCHO HE BEPHO?

4. IToctporite mupamuay SABCDE u ee ceueHne mioCKOCThIO, MPOXOIAIIEH uepes e€
BEpILIVMHY U TOUKU A 1 D.

5. N3obpazute Terparap DABC u nocTpoiiTe cedeHus: 3TOro TeTpalspa mioCKOCThIO,
npoxojdiel yepe3 Touky M napasienbHo miockoctu rpanu ABC, ecnu: a) Touku M
ABIISIETCS cepenHoi pedpa AD; 0) Touka M nexut BHyTpu rpanu ABD.

6. ITocTpouTh ceueHUE MUPAMU/IBI TITIOCKOCTBIO, MPOXOAIei uepe3 Touku B, M u N,

rae Touku M u N npuHajexar, CoOOTBETCTBEHHO, rpadsiM ABS u BCS.
5 5

B
7. IlocTpouTh ceueHne MUpPaMuU/Ibl INIOCKOCTHIO, MPOXOadiiei yepe3 Touku M, N, P.

8. ITocTpouTh ceueHne NPaBUIbHON YETHIPEXYTOIBHON MUPAMUIBI TNTIOCKOCTHIO,
3QIaHHOM TpEeMs TOYKaMH Ha ee OOKOBBIX peOpax.

9. IlocTpouTh ceueHHE MATUYTOIBHON TUPAMHUJIBI TUIOCKOCTBIO, 3aJaHHOW TPEMS
TOYKaMH Ha e¢ pedpax.

10. IToctpoiite ceuenue naruyronbHoil mupamuasl PABCDE mnockocteio (KQR), rae
K, Q - BHyTpeHHue Touku pedep coorBeTcTBeHHO PA u PC, a Touka R €Ut BHYyTpU

rpanu DPE.
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1'1. ITocTpouTs ceueHue yeTbipexyroyibHoi nupamuasl SABCD miockocTsio,
npoxojsien yepe3 Touku M u N u napaensHoi npsimoid SC, eciu Touka M
npuHaanexuT pedpy AS, Touka N - nponomkenuto pedpa SD.

12. IToctpouTtk ceuenue nsatuyroyibHoM nupamuasl ABCDES miockocTsio,
npoxojsiiei yepes nuaronans BE ocHoBaHus napamiensHo 6okoBoMy pedpy SC.

3aoanus 05t NPOBEPKU YPOBHS YCBOCHUSL:

K
1
) S 1 BapMaHT 2)
F
A C
T
1) 2 BapuaHT

2)

IHNPAKTHYECKASA PABOTA Ne 71

Botuucnenue ocnosnvix 3nemenmoe nupamuobl.
e paboThl: HAYYUTHCS BHIYUCIISTH OCHOBHBIE AJIEMEHTHI TUPAMU/IbI
Pe3yabTarsl:
npeomemuuvie:
BJIQJICHUE OCHOBHBIMU MOHSATHUSIMU O TUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, WX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS PAaCIO3HABATh
reoMeTpudeckre (PUrypsl Ha 4yepTekax, MOJCISAX U B PeaIbHOM MHUpPE; MPUMEHECHUE
M3YYEHHBIX CBOMCTB TreomeTpuueckux ¢Guryp u dopmyn s penieHus
reoOMEeTPUYECKUX 3a/1a4 U 3374 C MPAKTUUECKUM COACPKaHUEM;

mem anpedmemnbte:
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- BJIaJICHWE HABBIKAMM TO3HABATEIbHOW pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHUA U HE3HAHMS], HOBBIX [T03HABATEIIbHBIX 33/1a4 U CPEACTB JJISl UX JOCTHKCHUS;
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHON WMH(OPMAalMOHHO-T03HABATEIHHON
NEeSATEIbHOCTH, BKIIIOYAas YMEHUE OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uH(popMaIui, KpPUTUYECKU OILICHMBaTh W  HMHTEPIPETUPOBaTh HH(MOpMAIUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;
Buowl oeamenvnocmu:
Onuncanue u XapakTepUCTUKA Pa3IUYHbIX BUAOB MHOTOTPAHHUKOB, IIEPEUHCICHUE UX
AJIEMEHTOB U CBOMCTB./300pa’keHre MHOTOTPaHHUKOB U BBINOJIHEHUE MOCTPOCHUS Ha
M300paXEeHUSIX U MOJENSX MHOIOTPAHHUKOB.BbIYMCIIEHUE JIMHEHHBIX 3JIEMEHTOB U
VIJIOB B IPOCTPAHCTBEHHBIX  KOH(PUIypanusix, apryMEHTHPOBAaHUE  CBOHUX
cyxxaeHuid.II[pumenenue GpakToB U CBEICHUN U3 IUNIAHUMETPHUU.

Xoxa padoThI:
1. Yro nHazbiBaeTrcs nupamuaon? Jlaiite ompeneneHus rpaHsMm, pedpam U BBICOTE
NUpaMUJIbl (BCE JIEMEHTHI yKa3aTh Ha GUType).
2. Kakas nupamMuia Ha3bIBa€TCsl MPABWIBHOU? (BBIOPATh HYKHYIO MO/JIEIIb)
3. Yt0o MOKHO CKa3aTh 0 OOKOBBIX peOpax U OOKOBBIX I'PaHSAX MPaBUIBHON MUpaMUIbI?
4. Yto Takoe anodemMa mpaBUiIbHOM MUPAMUIBI?

5. Pemuth 3a1a4n:

Bokos0e peBpo npeBILtBHOR YersipeXyroTBHO THpa- Box03o pefipo mpasi 550 TETHDEXYTOTBED MHpa-
N3B! 280 10 M, 0HO RAKTOHERO K TIOCKOCTH 0CHOBS- N35! g0 X ci, 0O BAKA0HERO K ILAOCKOCTH OCHD-
fns 03 yeaow 0, BaHS 107 TI0M 45",

Bevuncare 1gy: Beramane :

) BBICOTH MHDAMATH, a) JLTHEY BBICOTH MADAMHH,

6) CTOPOHH OCHOB2HHS. MHDAMHT. 0) paccrossite OT AT OCHOBARHS MHDRMHTH 10 &¢

Goxosono pepe.
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Bcora MpGBHISHON SETHPEXYTOTBHOR MEDAMA Cropoga oca0azets MpABRISROI SETSDEXYTOTSROH

neaea

f

Yo Wy miocuocra CouoBoimaam | mapaA paaea VD, Bsoona s — 15

B ocaongees pase ' Bisncorn ooy Oowosoro pepe
BSACTHTS LORRY CTOPOES OCAOBAEES DA,

6. [l mpaBUiIbHOM yeThIpexyrosibHOM nmupamuasl SABCDBEIOpanb crieayromye

0003HaYEHUS:

a — pebpo ocHoBauna AB;

h — BrICOTA;

| — BoxroBoe pedpo;

d — anodema (BeicoTa DOKOBOII rpaHy, ONYIIeHHAS M3 BepPIIHHBbI S):
o — yroJ HaxkJoHa 60K0oBOro pebpa K NJI0CKOCTH OCHOBAHHA;

 — yroa HaxkgoHa OOKOBOH I'PAHH K ILJIOCKOCTH OCHOBAHMA;

R — pajguyc ONHCAHHOTO I1apAa;

r — pagmyc BIIMCAHHOTO IDapa.

3anonHuTE TAbIALY.

2 a h ! d cos cosf} R r
o/n
1 6 4
2 6 :
2
3 b5 4
5
4 2 2
5
5 - 1
2
7. OcHoBaHWEM MPABWIILHON IMUPAMHUIBI SBIISCTCS Y€THIPEXYTOJIBHUK CO CTOPOHOU
3cm. Bricota OokoBoit rTpanm 9cMm. Haidiaure mmomans OOKOBOM W ITOJTHOM

MMOBEPXHOCTEN nupamuapl. 3agada 1 . B TpeyronbHOM NUpamMuae CTOPOHbI OCHOBAHUS

paBHbl 13 cM, 14 cM, 15cMm, Bce OOKOBBIE pedpa COCTaBISIIOT C OCHOBAHUEM YTJIbI,

paBHBI & Haiitu BBICOTY ITUPAMUJIBI.

174



8. B ocHOBaHuE TpeyronbHUKa MUPAMUAbI JIEKUT PaBHOOEIPEHHBII

TpeyroiabHuK ABC , yron C npsimoii. JInHbl O0OKOBBIX pedep MUpaMu/Ibl paBHBL b ,
JUIMHA TUIIOTEHY3bl OCHOBaHUs paBHa C. Haligure yrisl, KOTOpble O0KOBBIE péOpa
00pa3yroT ¢ OCHOBaHUEM, U JIByTpaHHbIN yrou mpu pedpe CE.

9. OcHOBaHHEM MUPAMUJIBI CIYKHUT TPEYTOoIbHUK co cropoHamu 10 cMm, 10 cm u 12 cm.
Bce 6okoBble p€0pa mupamuibl HAKJIIOHEHBI K IUIOCKOCTH OCHOBAHHUS MOJ1 yTIoM 45°.
Haiinure BpICOTY TUpaMUIBL.

10. OcHoBaHMe nupamMuabl — Tpareuus, nNapauieabHble CTOPOHBI KOTOPOM paBHbI 6 CM
u 8 cM, a BbicoTa paBHa 7 cM. Kaxxnoe 6okoBoe pedpo paBHo 13 cm. Haiiaure BbicoTy
MApaMUJIbI.

11. OcHoBaHue NHUPaMUJIBI — TPEYTOJIBHUKCO cTOpoHaMu 13 cm, 14 cm

u 15 cM. Bee nByrpanHsbie yriibl Ipyu CTOPOHAX OCHOBaHUS paBHbI 75°. Halnnure
BBICOTY MTUPaMUJIBI.

12. OcHoBaHMe nupamMubl — paBHOOEAPEHHBIUIIPIMOYTOJIbHBIN TPEYTOJIbHUK.
Kaxx1ip1i1 u3 AByrpaHHBIX yrioB NpHU OCHOBaHUM paBeH b. BeicoTa

IMUpaMHu bl paBHA h. Haﬁ,Z[PITG Iiomaab OCHOBAHMS.

IMPAKTUYECKASA PABOTA Ne 72

HUccneoosanue cummempuu 6 Muozozpannukax.ﬂocmpoeuue npasuibHblx
MHOC0CPDAHHUKOB

I.Ie.m; paﬁoTbI: HAaY4YUTHCA UCCICA0BATE CUMMCTPHUIO B MHOT'OI'PaAHHHUKAX

Pe3yabTarsl:

npeomemmuule:

- c(OPMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHUKe KaK YaCTH MUPOBON KYJIbTYPHI U
MECTE MaTeMaTHKH B COBPEMEHHOM IMBWIM3AIMH, CIOCO0aX OMHCAHUS SBJICHUHN
peaTbHOTO MUpPA Ha MATEMAaTUYECKOM SI3BIKE;

- BIAJCHHE OCHOBHBIMH TIOHSATHSAMH O TUIOCKAX ¥  TMPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUx (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTH YMEHUS

pacno3HaBaTh reomMeTpuueckue GUrypbl Ha yepTexax, MOACNAX U B pealbHOM MHPE;
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NPUMEHEHUE M3YYEHHBIX CBOMCTB r€OMETpUYECKUX (GUryp u Gopmyn Uisl peuieHHs
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

Memanpeomemuule:

- BIIQJICHHE HABBIKAMU TMO3HABATENHHOW PEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX ITI03HABATEIIBHBIX 3a/1a4 ¥ CPEJICTB JUIS UX JOCTHKECHHUS,

- LEJEYyCTPEMJIEHHOCTh B IOWCKaX W NPHHITHUM PELIEHUH, COOOpa3UTEIbHOCTh U
UHTYULUS,  PA3BUTOCTh  INPOCTPAHCTBEHHBIX  IPEACTABIECHUH;  CIHOCOOHOCTB
BOCIIPMHMMATh KPacoTy U TapMOHUIO MUPA;

Buowt oeamenvnocmu:

O3HakOMJIEHME C BHUJAAMH CUMMETpPUH B MPOCTPAHCTBE, (OpMyIHpOBaHUE
ONPENEIICHUM W CBOWCTB. XapaKTEpUCTHUKA CHMMETPUM TEJI BpAICHUS W
MHOT'OTPaHHHUKOB.[[puMeHEHNE CBOMCTB CHMMETPHUU IIPU PELICHUH 3a]1a4.

Xoa padorhi:

1. Ymo maxoe cummempus?

2. Umo maxoe yenmpanohas cummempus?

3. Hanst Touku A, B u M. TloctpoiiTe TOUKY, CHMMETPUUYHYIO TOUKE M OTHOCUTEIIHHO
cepeauHsl otpe3ka AB.

4, Kakue u3 cienyromux 0ykB UMeIOT neHTp cummerpun: A, O, M, X, K?

5. YUmo makoe ocesas cummempus?

6. anvt 06e mouxu A u B, cummempuurvie omHocumenibHO HeKOMOPOoU NPIMOoU, U
mouxa M. [locmpoume mouxy, cummempuunyto mouxe M omunocumensHo mou dxce
NPAMOU.

7. Kakue u3 cnedyrowux o6yke umerom oco cummempuu: A, b, I', E, O?

8. Umo maxoe 3epranvuas cummempus?

9. B npasyto unu nesyto nepuamky nepexooum npasas nepyamra npu 3epKaibHou

cummempuu? 0cesou CumMmempuu? YeHmpaibHou cummempuu?
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Towra (NMPAMan, INIOCKOCTE) HAGLBIBACTCS ICHTPOM (OCLEO,
I TOCKROCTLIO) CHMMOTPINT (DHIYVPRL, @Ol Kasi 10l ToYEA (DIrypnl
CHMMETPITHHA OTHOCHTE ITRHO Hee HeKOTOP O TOUMKE TOIT 206 (DIryp L.

Eoemmn pnryvpa nmveeT meH'rp (OCh, 1IL1OCikKoOCrs) CIHMMOTPDIINL. TO
FOBOPSAT, 4TO OHA OOJIAa1aeT IIeH TP ASIBHOI (OCEeRBOIT, 2O PIKATILHOIT)
CIINMNE T ITENT

Llesrp Oon f 4 I rockoors g : ]
CIEMME TP IS _ CHMMaTRIIE f ST *: 13
.—""'-'- 4
A '
\ :
~ 3 B bR, o 5
o . |
a9 | A,
o
: A

O6RaaasT i CHMMITPREN MWL YenoBeaT
Teno yenoBeka NOCTPOEHO MO NPUHIUITY
JIBYCTOPOHHEN CUMMETPHH.

10. O6raoaem nu cummempueti 1uyo yenogexka?

—Hem, moyHou (Mamemamuyeckou) cummempuel

OHO He oOaaoaem.

11. 3aoanue c pewenuem: YKaxuTe YUCIO MIIOCKOCTEH CUMMETPUU Y TTPABUIIbHOMN
B4 TpPEyTroJabHOM NpU3Mbl.OTBET: 4
Pemenue:

[Tycts M1u M — cepenunsbl pedep A1B1 u AB cooTBert-

cTBeHHO (cM. puc). Bepimae C1C00TBETCTBYET IIOC-

kocTh cumMetTpu CC1M1M. /laHHas mI0CKOCTh SIBIISIET-

Csl TJIOCKOCTBbIO CUMMETPHH, TOTOMY 4TO pedpo AB mnep-

neHuKysipao MC no cBoiicTBaM MpaBUIILHOTO Tpe-
yroiabHuka u nepneHaukyiasipuo CCi o cBoiicTBaM MpsiMoOil pu3Mbl. 3HAYUT peOpo
AB nepnenauxysnsiprao miockoctu CC1MiM. Ananorudyno pedpo A1B;1 neprnieHauky-
JISIPHO TOM K€ MIIOCKOCTH. Tak, mpu BBIIOJIHEHUY CUMMETPUU TOUKA A TEpEnJIeT B
TouKy B 1 Hao0opoT; Touka A; nepeiaeT B ToukyB; u Haobopot; Touku C; u C ocra-

HyTCs 6€3 n3MeHeHH. To ecTh mpu3Ma NepPexoauT cama B ceOs.
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MBI paccMOTpeId MII0CKOCTh CUMMETPUM OTHOCUTENIBHO BepIInHbI C1, TAKUX BEPIIMH

TPH — 3HAYUT TPH IIJIOCKOCTHU CUMMCTPHH. quBepTaﬂ INIOCKOCTb CUMMCTPHH IIPOXO-

JIUT Yepe3 ceperHbl O0OKOBBIX pedep

JIpyrux mioCKOCTEN CHMMETPUU pacCMaTpuBaeMas pru3Ma HE UMEET, T. K. HAIMYHE

IJIOCKOCTEH CUMMCTPHUHU CBA3AHO C KOJIMICCTBOM ocen CUMMCTpPHUHU B OCHOBAHUAX U

OOKOBBIX TpaHsAX (QUTYPHI.

Onemenmuoi CUMMENpPUU npasUIbHbIX MHO2OCPAHHUKOB.!

HPABMALHOrO

TeTPAIAR oKTaAP MKocasap | rekcasap | poaekasap
LloMTRIs! - 1 1 1 1
CUMMOTRPUK
Qen 3 9 16 9 16
cUMMeTPUN
MnockoeTi 6 9 16 9 16
CUMMETRPUN
12. Joxammnre, 4T0 Xy ARANCTON DPARNALNMM MROIOrPANNIKOM,
Noxasareancrno,
Mpowepusm, obaagaer an xKyG poeMu OpMaIanaxaMm
e . C s YEASAMMMMM B ONPeACACNMN.
1) Ky6 BMOYKANM MROMOUPANMMNOM.
2) Kaxaan rpans xyBa -~ o W@ o -
MHOTOYTOARMMK, M BOe rpans mexay cobof,
3HB . wepuinme xKyOa
CXOANTCN T T

pebep, a nmenno . pebpa.
Hrax, ¥y xyba
npuanaxm,

nee

YEKAJAMNME B ONpeaeacHMn
. = . . MMOTOrPANMIKA,
Cacaosareswno, wyb
NPABMARN MM .

HTO ™ T'm)...\o(‘b AOKAIATL.

13. VkaxuTe Kakue u3 HApPUCOBAHHBIX IUIOCKUX (PUTYp MOTYT OBITH M300paKECHUSIMH

YKa3aHHBIX ITPOCTPAHCTBCHHBIX (1)I/Il“yp

Croasxo nenrpos, oceft u naooxocren
CHMMETPHM HMOOT NPABNALMAR METMPeX-
yroasman ompamuan?

Orner.

Y npanmassoft verTumpexyroassol nupa-
MUAMW HeT CHMMETPHM;

. O S
(npaman ); NAOCKOCTH
cummerpun (KMH, ., AMC

) W




Iaperan GHUTypa

IlpocrpancTsensan Gurypa \ / /\ <:>

Kyo

TpeyronbHas OHpAMEASR

HersrpexyronsHeA OBPAMIIA
¢ TPONIBONLEBIM OCHOBAHNEM

| TIpAMoOyronsanil
| DApanneaennnes

IiaTEyroanBaA MEPAMANH

IIpaBUIBHBII MHOTOIPAaHHUK — 3TO BBIMYKJIBI MHOTOIPAHHHK, Y KOTOPOT'O BCE I'PaHU
— OJIMHAKOBBIE MTPaBUJIbHBIE MHOTOYTOJIBHUKY U B KaXXJI0M BEPUIMHE CXOAUTCA OJTHO U
TO K€ YHCIIO peodep.

Jlist mo0oro mpaBWIIBHOIO MHOTOrpanHuka: v + f =e + 2 - teopema Oinepa, rue f
0003HAaYaeT 4YUCIO TpaHeW, € — YHCI0 pedep, V. — YHUCIO BEPIIUH BBITYKIOIO
MHOTOI'PaHHHKA.

1. Ilouemy cymiecTByeT JUIIb IATHh NPABUIBHBIX MHOTOIPAHHUKOB?

2. HapucyiiTe pa3BepTKU MpaBUWIBHOTO TETpadapa, Kyda 1 OKTaszpa.

3. Beruncnute paanycel IIapoB, ONMMCAHHBIX BOKPYT MPaBWJIBHOTO TETpajipa, Kyoa u
OKTa’/ipa, 3Hasi pedpo NPaBUIBLHOTO MHOTOTPAHHHUKA.

4. CKOJIBKO OCeii CHMMETPHUH €CTh y Ky0a, y MPaBWJILHOTO TETpadapa?

5. Kak cBsizanbl Mex 1y co00i KyO 1 okTarap?

6. Uto Takoe ApXuMeI0BBbI Tena?

7. Kakoe 13 nepeuncaeHHbIX TEOMETPUYECKUX TEII HE SIBJIECTCS MPABUIIBHBIM
MHOTOTPaHHUKOM?

a) MPaBWJIbHBIN TETPad/Ip; 0) MPaBUIBHBIN T€KCAdIP; B) MPAaBWIbHAS MPU3MAa; T)
NpaBUIBHBINA JOEKadIP; 1) MPABUIIbHBIN OKTadIp.

8. Crioco6 moctpoeHus Kyda ykazaTh BecbMa JIETKO. J[elicTBUTEIbHO, OepéM
MIPOU3BOJIBHYIO TIOCKOCTh P 1 B Hel kakoil-mnbo KBaapat; uepe3 CTOPOHBI 3TOTO

KBaJpaTa MpOBOJUM ILIIOCKOCTH, IICPIICHAUKYJISIPHLBIC K IIJIOCKOCTHU P. Takux
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IUIOCKOCTEN OyneT ueteipe. Jlanee npoBoaum miockocts Q, mapamiensHyto P u
OTCTOSIIIYIO OT HEE HAa PACCTOSIHUM, PABHOM CTOpOHE KBajapara. IllecTs monmyyeHHbIX
IUIOCKOCTEN 00pa3yroT rpaHu Ky0a; JBEHa ATk IPSAMbIX — IIEPECEUEHUS KaXa0H
napbl IePeceKaroIUXCsl MIIOCKOCTENH — SBISIIOTCS pEOpaMu KyOa, a BOCEMb TOUEK
MEPECEUYEHUS] KAKIOU TPOUKH MEPECEKAIOIMIMXCS TNIOCKOCTEN CITyKAT BEPIIMHAMU
Ky0a. B 3TOM j1eTk0 yOeauThcest, HENOCPEACTBEHHO paccMaTpUBast OIYYEHHYIO
COBOKYIHOCTb TOYEK, NPSIMBIX U INIOCKOCTEH. Y Mesl HOCTPOUTH KyO, JIETKO HANTH

croco0 IMOCTPOCHU:A BCCX APYI'UX IIPABUJIBHBIX MHOI'OTPAHHUKOB.

71/
|

}-—-—
s

9. [locTpoenue npaBuibHOTO TeTpasapa. [lycts gan kyoO.

Bo3bpMéM Kakyro-HUOYIb €ro BepunHy, HarpuMep A. B Hell cxoasTcs Tpu rpaHu
Ky0Oa, umerorue ¢GopMy KBaipaToB. B KaK10M U3 3TUX KBaApaTOB OEpEM BEPIIUHY,
IPOTUBOIONIOKHYIO Touke A. [lycTh 310 OynyT Bepimubl kyoa B, C u D. Touku A, B,
C u D ciyxaT BepIIMHaMu IIPaBUIILHOIO TeTpasapa. J{elCTBUTENbHO, KK IbIA U3
otpe3koB AB, BC, CD, AD, BD u AC, o4eBUHO, CIIYKUT AUATOHAJIBIO OJHOUN U3
rpaHei ky0a. A moToMy BCe 3TH OTPE3KH paBHbI Mexay coboi. OTcroaa cienyer, 4To
B TPEYTOJIbHOW NHupaMujie ¢ BepmurHoit A u ocHoBanuem BCD Bce rpanun —
MPaBUIIbHBIE TPEYTOJbHUKHU, CIEJ0BATEIBHO, 3Ta MUPaMUIa—IIPaBUIIbHBINA TETPA3P.

OTOT TeTpa’p BOKUCAH B JAHHBIN KYO.
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[Tome3Ho 3aMeTUTh, YTO OCTABIIMECS YE€THIPE BEPIIUHBI Ky0a CITy>KaT BEPIINHAMU
BTOPOTO MPABWJILHOTO TETPA3Ipa, PABHOTO MEPBOMY M TaK)K€ BIUCAHHOTO B JAHHBIN
KyO.

Ilocmpoenue okmasdpa. Eciau B TaHHOM KyOe MOCTPOUTH LIEHTPHI BCEX €r0 rpaHei, TO
IIECTh TIOJYYCHHBIX TOYCK CITYXKAT BEPIIMHAMH OKTa’apa. B aTom nerko yoeauThes,

paccmarpuBas uyeptéx 113.

Yepr. 113.

Ilocmpoenue 0ooexasopa u ukocaropa. Ecnm uepe3 kaxoe u3 12 pedep kyda
MPOBECTHU IIOCKOCTh, HE UMEIOIIYIO C MOBEPXHOCTHIO Ky0a IPyrux oOIMMUX TOYEK,
KpOMe TOYEK TOro pedpa, uepe3 KOTOpoe OHa MPOBEJeHA, TO MOJyYeHHBIC 12
MJIOCKOCTEN 00pa3yroT rpaHu HeKoToporo 12-rpanHuka. bonee moapoOHOE U3ydeHue
(GbOpMBI ITOTO MHOTOTPaHHUKA MTOKA3bIBAET, YTO MOXKHO TaK MOJ00paTh HAKJIOH ATHUX
IUIOCKOCTEH K rpaHsM Ky0a, 4TO MOJyYeHHbIN 12-TpaHHUK OyAET T0AEKadJPOM.
Haxownerr, ecau Mbl yMeeM MOCTPOUTH J0JIEKadAp, TO MOCTPOCHUE UKOCAdpa HE
MIPEICTABIIACT 3aTPYAHCHUI: IICHTPHI TpaHel JoeKad ipa CIIy>KaT BepIIMHAMU

MKOCadIpa.

IHPAKTHYECKAS PABOTA Ne 73

Hocmpoeuue yceuenuoﬁ nupamuobl U 6blHUC/ICHUE €€ OCHOBGHDIX 3]1€éMEHMmM08.

I.[e.m: paﬁoTbIZ HAaYIUTHCA CTPOUTH YCCUCHHYIO ITUPpAMUAY U BBIYUCIIATL €€ OCHOBHLIC
DJICMCHTHI
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PesyabTarsbi:

npeomemmnuwle:

BJIaJICHUE OCHOBHBIMH MOHATHIMH O IUIOCKMX M ITPOCTPAHCTBEHHBIX I€OMETPUUYECKHUX
¢urypax, HUX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHS paclO3HaBaTh
reoMeTpuueckue (QUrypbl Ha yepTekax, MOJEISIX U B PEaJbHOM MUPE; MPUMEHEHUE
U3YYEHHBIX CBOMCTB T€OMETPUYECKUX (QuUryp u  QopMmMyn i  pelieHUs
r€OMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM;

Memanpeomemuule:

- BJIQJICHUE HABbIKAMHU I103HABATEJIBHOW PEQIIEKCHMM KaK OCO3HAaHUSl COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX IT03HABATEJIBHBIX 3a/1a4 U CPEJICTB JJIS UX JTOCTHKECHUS;

- LEJEYCTPEMJIEHHOCTh B IOWCKaX W NPHUHITHUM PELIEHUH, COOOpPa3UTENIbHOCTh U
MHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHIA;

Buowi oeamenvnocmu:

OnucaHre U XapakTepUCTUKa Pa3IMYHbIX BUJIOB MHOTOI'PAaHHUKOB, ITEPEUUCICHUE UX
AJIEMEHTOB U CBOMCTB. M300pa)keHHE€ OCHOBHBIX MHOI'OTPAHHHUKOB M BBIIIOJIHEHUE
PUCYHKOB TIO YCJIOBHSIM 3324

Xoxa padoThi:

1. YUto Ha3bIBaEeTCS yCEUEHHON MUPaMUION?

2. BeicoTa npaBUIIbHON YCEYEHHON YEThIPEXYTOJIbHON MUPAMUIbI PaBHA 7 CM,
cTtopoHbl ocHoBaHUM 10 cm 1 2 cM. Halinute: 1) anuny 60koBoro pedpa; 2) miomaib
CEUEHHs, MPOXOSAIIEro Yepe3 CepeIMHY BHICOTHI MapajieIbHO OCHOBAHUIO; 3) BBICOTY
MOJIHOM TUPaMUIbl, U3 KOTOPOM MOJIyYHJIACh JaHHAs YCEUCHHAs MUPAMUIA.

Ne 3-8
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Bocose efpo s Sepenyrossa0i y- Biscorne 1y ascor pgsheni eronaa0i
SEE0R CHDENITh OBB0 ), CTOpORS! OCBOBGHHH — | JOCSCREON DWAMEDS, CTODORN CROR0BN K0T0p0i
T e 413 pon V3 3, onooe e — 5 .

Buucrme oy,

3) BSCOTH VCESRER0H THDANAT,

) e eseoi o

Bucors npaaurssod eraperyromeon ool | Bocoma npemuroi serspenyOBHOi Veseanoi

ORpowR i 1w, copoe ockncens — Mov | e e ., g — 45, 2 croons

now OCHOBZEH FOTOpLHOR Shcra | 4,

BHCITE L0kRY JAGOKLNE CESCHRON THNAVHCH. Bioncue o csosd Yeseaod upa-

Th.

3aoaua ¢ pewenuem.B paBUIILHON yCEUEHHOUN YETHIPEXYTOJIBHOM MUpPAMUJIE BbICOTA
paBHa 2, a CTOpPOHBI OCHOBaHWU paBHbl 3 W 5. Hailnute AmaroHalib yCE4YeHHOM
MUPAMU/IBL.
IIpoBenem ceueHnne depe3 MPOTHBOMOJOXKHBIE O0koBbIe peOpa AAlu CCl nmanHOM
yceuennoit ntmpamuasl ABCDA1B1C1D1 ¢ ocuoBanmsmu ABCD u A1B1C1D1(
AB=5, Al1B1=3). Ilycte O wu O1l-uentper ocHoBanuii ABCD wu A1B1C1D1
cooTBeTcTBeHHO. CeKkyIiasi MIOCKOCTh MpoxoauT uepe3 BbicoTy OOl yceueHHoi
nupamugel. B cedenun momyuum  paBHOOenpennyio Tpanemuio  AA1CClc
ocHoBanmsimMu AC=5\2u A1C1=3V2. ITycts A1K-BBICOTA TpameLHH.
A1K=001=2,AK= (AC-41C1)=1/2(5\2-3V2)=V2, CK=AC-AK=5v2—2=42.
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Uz MPSIMOYTOJILHOTO TPEyTroJbHUKA A1KC HaXO0JIUM, 4TO
ALC=N(A1K"2+CK"2)=N(4+32)=6

OtBert: 6

9. B npaBunbHOM yCeUEHHON YETHIPEXYTOILHON MTUPAMUJIE CTOPOHBI

ocHOBaHM paBHbI 36 cM U 14 cM. ITnockocTh, TpOBENEHHAS UEPE3 CTOPOHY

HUKHETO OCHOBAHMS MEPIICHIUKYIISIPHO MPOTUBOJIEkKAIIEH OOKOBOM I'paHu,

IIPOXOJUT YEPE3 CTOPOHY BEPXHETO OCHOBaHMWA. Hanaure momans ceyeHus.

10. [Tnomaan OCHOBaHUM MPABHIIBHOM YCEUEHHOM YETHIPEXYTONBHOM MH-

pamuabl paBHel Q u q. Yron, oOpa3oBaHHBIH OOKOBBIM peEOpPOM €O CTOPOHOM

OCHOBaHwus, paBeH 60. HalinuTe momaas JUaroHAIbHOTO CEUECHUS.

INPAKTUYECKAS PABOTA Ne 74

Ilocmpoenue yununopa u e2o ceuenuil.
ey padoThI: HAYYUTHCS CTPOUTH LIWIIMHAP U €T0 CEUECHUS.
PesyabTarhl (MeTanpeAMeTHbIE): BIIAJCHUE SI3bIKOBBIMU CPEJICTBAMM: YMEHUE SICHO,
JIOTUYHO W TOYHO M3JIarath CBOIO TOUYKY 3PEHHUS, UCIIOJIb30BATh AJEKBATHBIE SI3bIKOBBIE
CPEICTBa; BJAJICHUE HaBbIKaMH I103HABATEIbHOW peQIEKCUH KaK OCO3HAHUS
COBEPILIAEMBIX JACHUCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM,
IPaHUL CBOErO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATENIBHBIX 337a4 U CPEICTB JJIS UX
JNOCTHKEHUS,
Pe3yabTarbl (MpeAMeTHBIE): BJIAJCHUE OCHOBHBIMU TOHSTHSIMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX  T'€OMETPUYECKUX  (Urypax, HMX OCHOBHBIX  CBOWCTBAaX;
c(OpPMUPOBAHHOCTh YMEHHMSI PACIIO3HABATh reOMETpUUeckue (PUryphl Ha depTexax,
MOJENAX U B PEAIBHOM MHUpPE; NMPUMEHEHUE H3YUYEHHBIX CBOMCTB I€OMETPHUYECKHUX
buryp u Qopmyn sl pelieHds Te€OMETPUYECKUX 3a/lad U 3a7ad C MPaKTHYECKUM
COZIEP/KaHHUEM.
Buawbl nesiresibHocTH: O3HAKOMIIEHHE C BUAMU TeJl BpauleHus, GOpMyIupOBaHUE UX
OTpeNeICHNI M CBOMCTB. XapaKTEPUCTHKA W W300paKEHUE TeN BpAIICHHs, WX

Pa3BCPTKH, CCUCHMHA. Pemienue 3aa4 Ha IIOCTPOCHHUC CequHﬁ, BBIYMCJICHHUC OJINH,
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paccTosiHMi, yrioB, momanei. [IpoBeneHHe nOKa3aTeNbHBIX PACCYXKICHUN IIPU
peumienun 3anad. [IpyuMeHeHne CBOWCTB CMMMETPUU NPU PEIICHUM 33Jad Ha Tela
BpaIlleHUs, KOMOMHAITUIO TE.

Xoxa pa0doThI.

YposeHs A.

1. Hapucyiite Ha MI0CKOCTH N300pa)K€HUs TeJa BPAILICHHUS.

1) mpsiMoOi1 KpyroBOM LIMIIMHAD;

2) ¢urypa, noxyvaromascs BpaleHueM MpsiMOYroJIbHUKa BOKPYT OCH, MapalieIbHOM
OJIHOW M3 €ro CTOPOH U HE NEPECEKAIOIEH MPSIMOYTOJIbHUK.

2. Kakue 13 nepeuncieHHbIX KPUBBIX 00pa3yrOTCs MPU MEPECECUCHUN TTOBEPXHOCTH
KPYTrOBOTO IUJIMHAPA MIIOCKOCTHIO: OKPY>KHOCTh, TUIIEPO0JIa, OTPE3KH MPAMBIX,
AJUIAIIC, MHOTOYTOJIbHUK?

Yposens b.

1) Toukm A m B muamHApa COCIMHWIM BEPEBKOM, OIMOSCHIBAIOIICH MWIMHAD U
MMEIOIEH HAUMEHBIIYI0O BO3MOXHYIO niuHy. Kak u3o0pa3utcsi 3Ta BepeBKa Ha
pa3BepTKE MOBEPXHOCTH LIMJIMHAPA?

2. OTBEeTHhTE Ha KOHTPOJIBHBIEC BOIIPOCHI

JlaiiTe onpeAeneHne MUInHIpa.

3. OpopmuTe OTUET U CAETAalTe BHIBOJ 110 IPAKTUYECKOM padoTe.

INPAKTHYECKASA PABOTA Ne 75
Boiuucnenue ocho6Hblx 31eMeHmM 06 YUAUHOPA.
Heab padboThI: HAYYUTHCS BBIUNCISATH OCHOBHBIE AJIEMEHTHI LUIUHAPA.
Pe3yabTarhl (MeTanpeaMeTHble): BIAJCHUE SA3bIKOBBIMU CPEACTBAMU: YMEHHE SICHO,
JIOTUYHO U TOYHO U3JIaraTh CBOK TOYKY 3pEHUS, UCIIOIB30BATh aJJCKBATHBIC A3bIKOBBIC
CpelICcTBa; BIAJICHUE HAaBbIKAMU TO3HABATEIbHOM pEQIEKCUM KaK OCO3HAHUS
COBEPILIAEMBIX JECUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM,
ICPaHUL] CBOErO 3HAHWA U HE3HAHW:, HOBBIX IO3HABATEJIbHBIX 3a7a4 U CPEACTB I UX

JOCTHIXKCHUA
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Pe3yabTarbl (mpeaMeTHBbIE): BIIAJICHUE OCHOBHBIMH IOHATUSIMHU O IUIOCKHX H

MPOCTPAHCTBEHHBIX ~ T'€OMETPUUECKUX  (UTypax, HX OCHOBHBIX CBOMCTBaXx;

c(hOpMHUPOBAHHOCTh YMEHHMsI Paclo3HaBaTh I'eOMeTpuUecKkue (UTyphl Ha uyepTexax,

MOJENIAX U B PEATbHOM MHUpPE; NPUMEHEHHE HM3YyYEHHBIX CBOWCTB I€OMETPUYECKHX

buryp u Qopmyn IS pelIeHUs T€OMETPUYECKUX 3a/ad U 3a7ad C MPaKTHYECKUM

COJIEp’KaHHUEM.

Buasl gesreabHocTi: O3HaKOMIIEHHE C BHIaMU TEJ BpalleHus, (GOpMyIMpOBaHUE UX

omnpenereHuii 1 CBOMCTB. XapakTepUCTUKA W HU300pa)KeHUWE TeJ BpalllCHUs, UX

pa3BepTKH, ceueHus. PelieHue 3agad Ha MOCTPOCHUE CEUYECHMM, BBIUMCICHHUE [JIUH,

paccTosiHMM, yrioB, miomanen. [IpoBeneHne MOKa3aTeNbHBIX PAcCyKICHUN IIPU

pemieHnn 3anad. [IpuMeHEHUE CBOWCTB CHUMMETPUHU IPU PELICHUM 33/1ad Ha Tena

BpalIeHUsl, KOMOMHAIUIO TEN.

Xoa padoThl.

YpoBeHs A.

1) AnameTrp ocHOBaHuA UUIMHAPA paBeH 12, Beicota — 20. PaccMoTpuM TOYKH,

HaXOJSIINECS HA TIOBEPXHOCTU IUIIMHpA Ha paccTosiHUU 10 OT LeHTpa HUKHETO

OCHOBaHMs IIMHJIpa. Ha kakoi BEICOTE OT HMKHETO OCHOBAHMSI HAXOMASTCS 3TH

touku? Kakyro ¢purypy oHu oopaszyror?

2) InaroHanb 0CEBOT0 CEUCHHUS IIMJIMHIPA paBHA 48 cM. YTOI MEX Iy 3TOU

JMaroHaiblo U o0pa3yroien muinHaApa paBeH 60°. Halinurte: a) BBICOTY IIUIUHIpA; 0)

IJI0IA/Ib OCHOBAHUS LUJIMH/IPA.

3) OceBoe ceueHue UMIMHIpa — KBaJIpaT, AMaroHaib kotoporo pasHa 20 cM. Haiinure:

a) BBICOTY HMJIMHJIpA; 0) MJI0IIalb OCHOBAHUS IIUJIUH/IpA.

Yposens b.

1) Tlpu kaKOM OTHOIIICHUH BBICOTHI IIWJIMHAPA K €r0 PaInyCy pa3BepTKor OOKOBOM
MOBEPXHOCTH ITWIMHApPA OyaeT KBaapat?

OTBeThTE Ha KOHTPOJIbHBIE BOIPOCHI

1) HazoBuTE OCHOBHBIE 3JIEMEHTHI LIMJIUH Ipa?

3. OopmuTe OTUET U CAEIANTE BBIBOJ IO IPAKTUIECKOM paboTe.
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ITPAKTHYECKAS PABOTA Ne 76

Ilocmpoenue Konyca u e2o ceuenui.
esapb padoThI: HAYYUTHCS CTPOUTHh KOHYC U €70 CEYEHUS.
Pe3yabTaTsl (MeTanpeaMeTHble): BIAJCHHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOKO TOUYKY 3PEHUS, UCIIOIb30BATh aJJICKBATHBIC S3bIKOBBIC
CpelICTBa; BJAJCHHE HAaBBIKAMU I[I03HABATEIbHOW pedJIeKCUU Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM,
TPaHUL CBOErO 3HAHUS W HE3HAHUs, HOBBIX MMO3HABATENIbHBIX 33J1a4 U CPEJCTB ISl UX
JOCTHXKECHUS,
PesyabTaTrhl (mpeaMeTHBIE): BIAJCHUE OCHOBHBIMM MOHSATHUSIMHU O IUIOCKHX U
OPOCTPAHCTBEHHBIX  TEOMETPUUECKHX  (QUrypax, HX OCHOBHBIX CBONCTBAaX;
c(hOpMHUPOBAHHOCTh YMEHHUSI PACIO3HABATH F€OMETPUUYECKHE (PUTYpPHI HA yepTexax,
MOJIEJIIX U B PEATbHOM MHUPE; NPUMEHEHHWE H3YYEHHBIX CBOMCTB T'€OMETPUUYECKUX
buryp u Gopmyn ajig pelieHus TeOMETPUUYECKUX 3a/ad M 3a7ad C MPaKTHYECKUM
COZIEp/KaHHUEM.
Buabl nesitesbHocTH: O3HAKOMIIEHHE C BUIAMH TeJl BpalieHus1, GoOpMyIupOBaHUE HX
OTPENCIICHUI U CBOWCTB. XapaKTepUCTHUKA M HM300paKE€HUE TeNl BpaIlCHUS, HX
pa3BEpTKU, CeucHMs. PelleHue 3amady Ha MOCTPOCHUE CEYEHHM, BBIYMCIICHUE JJIMH,
pacCTOsIHUM, YIJo0B, Iulomane. IlpoBeneHue [0OKa3aTENbHBIX PACCYXKICHUU IIpU
peuienun 3anad. [[pyuMeHeHre CBOWCTB CHMMMETPUU NPU PELICHUW 3aJa4 Ha TeJa
BpalieHus, KOMOMHAIIUIO TEI.
Xoa padoThl.
YposeHs A.

Hapucyiite Ha mIocKoCTH H300paKEHUs TEIa BpaICHHUS.

1) npsiMO# KPyroBO# KOHYC;
2) ¢urypa, nmoxyvaromascs BpaleHUEM TPEYTroJbHUKA BOKPYT OJJTHOM U3 €ro CTOPOH.
PaccMmoTpuTe TpEyroabHUKH Pa3HBIX BUIOB.

Yposens b.
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1) Kakue u3 nepeynciieHHbIX KPUBBIX 00pa3yIOTCsl MPU MEPECECUCHUH TOBEPXHOCTH
KOHYCa TUIOCKOCTBIO: a) OKPY)KHOCTH; 0) TUTIEPOOJIBI; B) OTPE3KAMH MPSMBIX; T)
AIUTUIICA; J1) MHOTOYTOJIbHUKA.

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI

3. Odopmute OTYET U CAeNaiTe BHIBOJ IO MPAaKTHUECKOM padoTe.
IMNPAKTUYECKAS PABOTA Ne 77

Buvluucnenue ocnogHnbix 31emenmoe Konyca.
Iesb padoThI: HAYYUTHCS BEIYUCIISATH OCHOBHBIE DJIEMEHTHI KOHYCA.
Pe3yabTaThl (MeTanpeaMeTHble): BIaJCHUE S3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOKO TOUKY 3PEHUS, UCIIOIb30BATh aJJICKBATHBIC S3bIKOBBIC
CpelICTBa; BJAJICHUE HAaBbIKAMU IIO3HABATEILHON pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUM,
TPaHUI] CBOET0 3HAHUSI U HE3HAHMS, HOBBIX MO3HABATENBHBIX 33J1a4 U CPEACTB I UX
JOCTHXKECHUS,
PesyabTarhl (mpeAMeTHBIE): BJIAJCHHUE OCHOBHBIMM MOHSATHUSIMUA O IUIOCKHX U
MPOCTPAHCTBEHHBIX  TEOMETPUUECKHMX  (QUrypax, HX OCHOBHBIX CBONCTBAX;
c(hOpMHUPOBAHHOCTh YMEHHUSI pPACIO3HABATh FeOMETpUYECKUE (PUTYphI Ha yepTexax,
MOJIEJIIX U B PEaTbHOM MHUPE, NPUMEHEHHWE H3YUYEHHBIX CBOMCTB T'€OMETPUUYECKUX
buryp u Gopmyn mjig pemieHHs TeOMETPUUYECKHX 3a/lad W 3a7a4 C MPaKTUYECKUM
COZIEp/KaHHUEM.
Buabl nesitesibHocTH: O3HAKOMIICHHE C BUIAMH TeJl BpalieHus, GOpMyIupOBaHUE HX
OTpeNeeHNI M CBOMCTB. XapaKTEepUCTUKA W W300paKeHWE TeJ BpAICHUS, UX
pa3BEepTKU, ceueHMs. PelieHue 3ajgad Ha MOCTPOCHUE CEUYCHMM, BBIYMCICHHUE [JIMH,
paccTosiHUM, YIJoB, Iuiomane. IlpoBeneHue [0Ka3aTENbHBIX PACCYXKICHUU IIpU
peuienun 3anad. [IpyuMeHeHHe CBOWMCTB CUMMETPUU NPU PEUICHUM 3aJad Ha Tela
BpalleHus, KOMOMHAIIUIO TEl.
Xoa padoThl.
YpoBeHs A.
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1. lnameTp OCHOBaHHUS KOHYCa paBeH 6, a BbIcOTa paBHa 4. Beruncnute o0Opa3ylonyio
KOHYCa M pacCTOSIHUE OT LIEHTPa OCHOBAHMS 10 00pa3yrollel KoHyca.

2. BricoTa koHyca paBHa 8, a oopa3zytomas — 10. Onpenenure paguyc BOIUCAHHOTO
niapa.

3. Jlnst KOHyca BBEJICHBI CIAEAYIONINME 0003HAYCHUS:

R — paauyc ocHoBanwus; | — oOpasyroras; h—BeicoTa; o0 — yroj HakJIoHa 00pa3yroIIe K
MJIOCKOCTH OCHOBAHMS; 3 — YyTOJI CEKTOpa, MOJIyYarolerocs Ipu pa3BepTke KOHyca; —
paauyc mapa, BIUCAaHHOTO B KOHYC; Ro—paaunyc mapa, 0mucaHHOTO OKOJIO KOHYCA.

3anoJiHUTE TabJIUILY.

Ne i/t R | cosa. B Ro
1 6 10
2 5 3
3 4 3/4 8
=7
4 5 1
5 V313
6 1/2 1
Yposens b.

1) Yepes BepivHy NpsIMOTO KOHYCa MTPOBEICHO CEYCHNE MAaKCUMAJIbHOM TUTOIIA/IH.
N3BecTHO, YTO IJIOIIA (b 3TOTO CEUYECHHUS B JiBa pa3a OoJIbIIIE MJI0MIA U OCEBOTO
ceueHus. Haiigure yrou npu BepuInHe OCEBOr0 CEYEHUS KOHYcCA.

3. OdopmMute OTYET U CENaNTE BBIBOJ IO MPAKTHUECKOM padoTe.

INPAKTHYECKAS PABOTA Ne 78
Ilocmpoenue yceuennozo KoOHyca, 8b14UC/ICHUE €20 OCHOBGHBIX )TIEMEHN08.
eap padoThI:HAYYUTHCS CTPOUTH YCEUEHHBIH KOHYC W BBIYUCISATH €TI0 OCHOBHBIC
3JIEMEHTHI.
Pe3yabTaThl (MeTanpeaMeTHbIe): BIaJCHUE S3bIKOBEIMU CPEACTBAMU: YMEHUE SICHO,

JIOTUMYHO W TOYHO M3JIaraTb CBOXO TOYKY 3pPCHUs, UCIIOJb30BAThL AACKBATHLIC SA3LIKOBLIC
189




CpelCTBa; BJAJCHHE HAaBbIKAMU TO3HABATEJILHON pPEQIEKCUU KaK OCO3HaHUS
COBEPILAEMBIX JACHUCTBUI U MBICTUTENBHBIX MIPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHUM,
IpaHUIl CBOETO 3HAHMS U HE3HAHMS, HOBBIX MTO3HABATENIbHBIX 33/1a4 U CPEACTB ISl X
JNOCTHKEHUS,

PesyabTarhl (IpeAMeTHBIE): BJIAJCHHUE OCHOBHBIMM MOHSATHUSIMUA O IUIOCKHX U
NPOCTPAHCTBEHHBIX  TEOMETPUUECKUMX  (QUrypax, HX OCHOBHBIX CBONCTBAaXx;
c(hOpMUPOBAHHOCTh YMEHHMSI PACIIO3HABATH TeOMETpUUecKue (UTYphl Ha depTexax,
MOJIENIIX M B pEaJbHOM MHUPE; NMPUMEHEHUE H3YUYEHHBIX CBONCTB T'€OMETPUUYECKUX
buryp u Gopmyn g pelieHus TeOMETPUUYECKUX 3a/lad M 3a/ad C MPaKTHYECKUM
COJIepKaHUEM.

Buabl gesareabHocTn: O3HaKOMIIEHUE C BUJIaMU TeJ BpalleHUs!, pOpMyIMpOBaHUE UX
OTpPENEICHU U CBOMCTB. XapaKTepUCTHKAa U HM300paKCHUE TENI BpallleHUs, HX
pa3BepTKH, ceueHus. PelieHune 3amay Ha MOCTPOEHUE CEYEHUM, BBIYMCICHHUE JJIMH,
paccTostHuil, yriioB, Iuom@azneil. IIpoBeneHue noOKa3aTeNbHBIX PACCYXKACHUN NpU
pemieHun 3anad. llpruMeHeHHEe CBOMCTB CHUMMETPUM IpPU PEIICHUM 3aJad Ha Tena
BpallleHus, KOMOWHAIUIO TEJl.

Xoa padoThl.

Hapucyiite Ha MI0CKOCTH M300paXKE€HUs TEJIa BPAILEHUS.

YpoBens A.

1) ycedyeHHbIN TPSAMOI KPYTrOBOM KOHYC;

2) urypa, nmomyvaroniasics BpalieHueM paBHOOEIPEHHOM Tpareuu BOKPYT €€ OCH
CUMMETPHH.

2. Pemure 3anaun:

1) B yceuennom KoHyce paanychl OCHOBaHUIA paBHHI | 1 4, a oOpasyromas — 5.
HaiinuTe: a) BRICOTY KOHYCa; 0) KOCUHYC yIJla HaKJIoHa 00pa3yrolei K OCHOBaHHUIO.

2) Haiinure 00pa3yrolilyto yCEUeHHOr0 KOHYCa, €CJIM PaJluyChl OCHOBaHUI paBHBI 3CM
u 6¢M, a BBICOTA paBHA 4CM.

Yposens b.

1) pa3BepTka NOBEPXHOCTH YCEUYEHHOTO KOHYCa;
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3. OdbopmuTe oTUET U cenanTe BHIBOJ M0 MPAKTUYECKON padoTe.

HPAKTHYECKASA PABOTA Ne 79

Ilocmpoenue wapa u cgpepot, ux ceuenuil. Ypasnuenue ceepol.
Leab padoThl: HAYYUTHCS CTPOUTH LIAP U CPEPY, UX CECUCHUSI.
PesyabTarsl (MeTanpeaMeTHble): BIAJCHUE SA3bIKOBBIMU CPEACTBAMU: YMEHHE SICHO,
JIOTUYHO W TOYHO M3JIaraTh CBOKO TOUKY 3PEHHUSI, UCIIOJIb30BATh aJ€KBATHBIE SI3bIKOBBIE
CpEICTBa; BIAJEHUE HAaBBIKAMH I[IO3HABATEIbHON pediekcnuu Kak OCO3HAHUS
COBEpUIAEMBIX JEHCTBHUI U MBICIUTEIBHBIX IMPOLECCOB, X PE3YIHTATOB U OCHOBAHUM,
IPAaHMI] CBOErO 3HAHMS U HE3HAHMSI, HOBBIX IIO3HABATENIBHBIX 33/1a4 M CPEACTB JUIS MX
JOCTHKEHUS,
PesyabTarhl (IpeAMeTHBIC): BJIAJCHHE OCHOBHBIMH IOHATHSMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX ~ T'€OMETPUYECKUX  (Urypax, MX OCHOBHBIX  CBOWCTBAaX;
c(OpPMUPOBAHHOCTh YMEHHsI PAcClO3HAaBATh I'€OMETPUUYECKHE (UTYpPhl Ha 4YepTexax,
MOJENIIX M B PEaJbHOM MHPE; NPUMEHEHHE H3YYEHHBIX CBOMCTB I'€OMETPUYECKHUX
buryp u popmyn ajig pelmieHHs] T€OMETPUYECKUX 3a/lad M 3a/Jad C MPAKTHYECKUM
COZIEP)KaHUEM.
Buasbl nesitesibHOcTH: O3HAKOMIIEHHE C BUAAMU TeJl BpauleHus1, GOpMyJIUpPOBaHUE UX
onpenenaeHnii u cBOUCTB. DOpMyIMPOBAHUE TEOPEM O CEUCHHUM IIApa MIOCKOCTHIO U
IUIOCKOCTH, KacaTellbHOM K cdepe. XapakTepucTUKa U U300paKeHUE Tel BpallleHus,
UX pa3BEpPTKH, ceUeHUs. Pemenne 3a1a4 Ha TOCTPOCHUE CEUYECHUM, BBIUUCIICHHUE JIJIUH,
pacCTOsIHUM, YIJo0B, Iuiomane. IlpoBeneHue OKa3aTENbHBIX PACCYXKICHUU IIpU
pemieHuu 3anad. lIpuMeHeHHe CBOMCTB CHMMETPHUH IIpU PEIICHUM 3aJad Ha Tella
BpAIIeHUs, KOMOMHAIIUIO TE.
Xoa padoThl.
YpoBeHs A.
1. Hapucyiite Ha mI0CKOCTH U300pa)KeHuUs TeJa BpalleHus.
@urypa, MoIy4aromascs BpallEHUEM KPYTOBOI'O CEKTOpPa BOKPYT OCH, IPOXOASAIIEH
Yyepes UEeHTP Kpyra, U3 KOTOPOTO BBIPE3aH CEKTOP.

2. Pemure 3amaun:
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1) dns xaxaoro mapa paguyca R ykaxkute paguyc cedeHus I mapa miocKOCThIO, €CIH

OHa mpoBezicHa Ha paccTosiHuu 10 cMm oT neHTpa: 26, 6v3, 241, 14, 8V/2.

2) Ha xakoM paccTossHMM OT IIEHTpa Iapa pagnyca 5 HaJo MPOBECTH IIOCKOCTD,
YTOOBI B €€ CCUCHUH TTOJIYYHIICS KpYT paauyca 47

Yposens b.

OTtmeTbTe, B Kakyto U3 cep paguyca R MOKHO BIUCAaTh MHOTOYTOJIBHHUK.

Panunyc chepn R
MHOroyroapHHK 10 5 12 4 8

[IpssMOYyTOIBHBIN TPEYTOJIBLHUK C
Katetamu 6 u 8

PaBHOCTOpPOHHMII TPEYTOIBHUK CO
CTOPOHOM 6

[IpsiMOYTOIbHUK CO CTOpOHAMHU 4 u 7

KBanpar co ctopoHoii 8

[IpaBUIBHBIN IECTUYTOJIBHUK CO
CTOpPOHOH 5

3. OopmuTe OTUET U ceNaiTe BBIBOJ M0 MPAKTUYECKOHN padoTe.
MNPAKTUYECKASA PABOTA Ne80

Botuucnenue nfwma()u noeepxnocmu u 00véma npusmbol
].[e.m; paﬁoTu: HAaY4YUTHCA BBIYUCIEATD INIOIIAAN IIOBCPXHOCTHU U 00BEMa IIPU3MBI.

Pe3yabTarsl:

Memanpeomemmbole:

LEJEYCTPEMIIEHHOCTh B TOUCKAX M TMPUHATUU PEIICHUN, COOOpPa3UTENbHOCTD
UUHTYULUS,, Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  MPEJACTABICHUN;  CHOCOOHOCTD
BOCIIPUHHAMATh KPAacoTy U TApMOHHIO MUPA;

npeomemmuule:

BJIaJICHUE OCHOBHBIMU IIOHATUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPUYECKUX
¢urypax, HUX OCHOBHBIX CBOHCTBax; C(HOPMHUPOBAHHOCTb YMEHHs paclo3HaBaTh
reoMeTpuyeckre (Urypbl Ha 4epTekax, MOJEISIX U B PEaJbHOM MHUPE; NPUMEHEHUE
U3YUYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢GopMyln i pelIeHUs
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

Buovwt  odeamenvnocmu: OnvcaHue W XapaKTEPUCTHKA PAa3IMYHBIX  BUIOB
MHOTOIPAaHHUKOB, TIE€PEUYMUCICHUE MX DJIEMEHTOB M CBOMCTB. M300paxeHue
MHOTOIPAaHHUKOB U BBINIOJIHEHUE TOCTPOCHUSI Ha M300paKEHUAX U MOMACISX
MHOTOI'PAaHHUKOB. XapaKTePUCTUKA U U300paKEHUE CEUEHUsI, BBIYMCIICHHUE TJI0IaeH
noBepxHocTel. IlocTpoenne mnpocredmmx cedyeHuid KyOa, MPU3MbI, HUPAMHIbL.
[Ipumenenne (HakToB U CBEICHUI U3 TUIAHUMETPHH.
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Xoxa pabdoThI:

C noMoIpio pUCyHKa Ha30BUTE:

1)60KkoBBIE pedpa MPU3MBI; 2)00KOBYIO IOBEPXHOCTD MPU3MBI ; 3 )IPAMYIO IPU3MY;
4)IpaBUIIBHYIO TIPU3MY ;

\

3amanue 1.Pemmre caMOCTOSTEILHO 3a1aHUS:

1. CTopoHa 0CHOBaHMS ITPABUWIIBHOW TPEYTOJIBHOM ITPU3MBI paBHA 23 , @ BBICOTa-D.
Haitnure o0beM npusmsl.

1) 153 2)45 3) 1047 4) 1247 5)18+%
2. BriOepute BepHOE YTBEPK/ICHHUE.

1)O0beM npsiMOit MPU3MBI, OCHOBAHHUEM KOTOPOU SIBJISICTCS IPSIMOYTOJIBHBIH
TPEYTOJIbHUK, PABEH IIPOU3BEACHUIO IUIOLIAAN OCHOBAHUS HA BBICOTY.

2) O0beM PaBUIILHOM TPEYTOJBLHOM MPU3MBbI BBIYHCIIAETCS 0 (hOpMYyIIe
V=O,25a2hv'§ -rJIe a- CTOPOHA OCHOBaHUs, h-BbICOTa MPU3MBI.

3)O0BeM MPSAMOIA MPU3MbI paBEH TOJOBHHE MTPOU3BEICHHUS TIONIAN OCHOBAHUS Ha
BBICOTY.

4)O0beM NpaBUITBHOM YETHIPEXYTOIBHOM MPU3MBbI BRIYUCIISETCS 1O (hopmyie
V=a?h-rze a- cropoHa 0cHOBaHuS, h-BBICOTA IPU3MBL

5)O0beM npaBUIIBHOM IIECTUYTOIBHON MPU3MBbI BEIUUCIISICTCS 110 GopMyIIe
V=1.5a%h \5, IJie a- CTOpOHA OCHOBaHUs, h-BbICOTa IPU3MBI.

3.CropoHa OCHOBaHMWSI TPABUIBHOW TPEYrOJbHON NPHU3MbI paBHA B UYepes
CTOPOHY HI)KHETO OCHOBaHUSI M TPOTUBOMOJIOKHYIO BEpUIMHY BEPXHETO
OCHOBaHHUs MPOBEACHA IUIOCKOCTh, KOTOpas NPOXOAUT mnox yriuom 45° k
ocHoBaHut0. Halinute 00beM npu3MBbl.

1) 943 2)9 3) 4,57 4) 2,25+% 5)1,125+

4. OcHOBaHHMEM MPAMON MPU3MBI SBJSIETCS POMO, CTOpPOHA KOTOPOro paBHa 13, a
0JIHa U3 quoroHanei-24. Haliqute 06beM IpU3MBbl, €U JUaroHajib 00KOBOU rpaHu
paBHa 14.
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1) 72047 2) 360+7 3) 180~% 4) 5407 5)60+%

5.Haitaute o0beM NpaBUIbHOMN IIECTUYTOIBLHON IIPU3MBI CO CTOPOHOM OCHOBAHUS,
paBHOM 2, U BBICOTOM, paBHOM V3

3aganue 2.0TBETHTE HA BOIPOCHI:

1) TlpuBenuTe mpUMeEpHl IPEAMETOB M3 OKPYKAIOIIETO MUPA, KOTOPBIE UMEIOT BUJI
IPU3M.

2) Kak HazpiBaeTcs purypa, cocTosmas u3 JByX paBHBIX MHOTOYTOJIbHUKOB,
JeXalUX B MapauIeIbHBIX IIIOCKOCTSX, U N MapajuieIorpaMMoB?

3) Kax Ha3pIBalOTCSl CTOPOHBI TPAaHEH MHOTOTPAaHHUKA?

4) Kak Ha3bIBaeTCsI OTPE30K, COSTUHSIIONINI JIBE BEPIIMHBI, HE IPUHAICKAIIHEC
OJHOU rpaHu?

5) V kaxo#i mpu3mMbl OOKOBBIEC pedpa MepreHIUKYISIPHBI K OCHOBAHHSIM?

6) Kak Ha3bIBaeTcs BbICOTAa OOKOBOW TPaHU MPABHIBHOMN MUPAMHUIBI?

7) Kaxkoli MHOTOYTOJILHUK JIS)KUT B OCHOBAHUU MPABWILHOW IPU3MBI?

8) Kakas ¢urypa sBiasieTcsi 00KOBOM I'PaHbIO MTPU3MBbI?
3.Craiite paboTy npenojaBaTesio.

IHPAKTHYECKASA PABOTA Ne81

Buviuucnenue nnowaou nosepxnocmu u 00véma nupamuosl

]_Ie.]Ib paﬁoTbIZ HAaYUYUTLCA BBIYUCIIATH INIOIAAN ITOBEPXHOCTHU U 00BEMa IMUpaMU bl

Pe3yabTarsl:

Memanpeomemnule:

LIEJICYCTPEMJICHHOCTh B MOMCKaX M MPUHATUM PELICHUM, cooOpa3uTeNbHOCTh U
UHTYULUS,  PAa3BUTOCTh  MPOCTPAHCTBEHHBIX  IPEACTABICHUH;  CIHOCOOHOCTb
BOCIIPUHUMATh KPacoTy M TapMOHUIO MUPA;

npeomemmuule:

BJIAJICHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOHCTBaX; C(HOPMHUPOBAHHOCTb YMEHHs paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4eprexax, MOJACIAX MU B PEAIbHOM MUPE; MPUMEHEHUE
M3YYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u  Qopmyn s pelieHus
r€OMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJNECPKAHUEM;

Buovt  deamenvnocmu: OnucaHne W XapaKTEpUCTHKAa  PaA3JIMYHBIX  BUIOB
MHOTOIPAaHHUKOB, TIEPEUYMCICEHHE MX DJIEMEHTOB M CBOMCTB. M300paxeHue
MHOTOI'PAaHHUKOB U BBINIOJIHEHUE TIOCTPOCHUSI Ha M300paKEHUAX U MOMACISX
MHOTOI'PaHHUKOB. XapaKTePUCTUKA U U300paKeHUE CEUEHUSs!, BBIYUCIECHUE TUIOIIAIeH
noBepxHocTed. [locTpoenme mpocTeWUX CedeHu Ky0Oa, NPU3MBI, MHUPAMUJIBL.
[Ipumenenne (HakToB U CBEICHUI U3 TUIAHUMETPHH.

Xoa pa6oThi:
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3amanue 1.Pernte caMOCTOATEIHLHO 3aIaHUA:

1.B HakmoHHOM TTpU3Me O0KOBOE peOpO paBHO 7 CM, IEPICHAUKYJIISIPHOE CCUCHUE -
IPSIMOYTOJIHBIN TPEYTOJIBHUK ¢ KaTeTaMu: 4 ¢M U 3 CM. HaiiiuTe 00beM ITPU3MEL.
a) 10 cm3, 6) 42 cm?, B) 60 cm®, 1) 30 e,

2. B npaBuiibHOM MIECTUYTOJILHOM MTUPaMKie CTOPOHA €€ OCHOBaHUS 2 cM. O0bemM
nupamMubl paBeH 6 cm®. UeMy paBHa BbICOTA?

a)«uﬁcmz 0) 3 cm, B)%C}I

3. O6beM nupaMusl paBeH 56 cm®, mwiomans ocHoBanus 14 cm?. UeMy paBHa BeicoTa?
a) 14 cm, 6) 12 cm, B) 16 cm.

4. B npaBWIbHOM TPEYTOJIBHON NMUPAMUIE BHICOTA PABHA 5 CM, CTOPOHBI OCHOBAaHUA 3
cM. Uemy paBeH 00beM MUpAMUIBI?

15J SJESJ%E )?5JCM3

5. B npaBunbHON 4eThIPEXYTOJIBbHON MUpaMHI€ BbIcOTa paBHa 9 cm. CtopoHa
OCHOBaHMS 4 CM. HAaUAUTE 00BEM TUPAMHUIBI.

a) 50 cm®, 6) 48 cm®, B) 16 cv®.

6. O0bEM IPaBUIILHON YETHIPEXYTOILHON NMpaMU/IBI paBeH 27 cM>, BBICOTA 9 CM.
HaWTH CTOPOHY OCHOBaHMUSI.

a)l2 cm, 6) 9 cm, B) 3 cMm.

7. O6beM yceueHHOM mupaMusl paseH 210 cm®, Iomanas HUKHEro OCHOBaHUS 36
cm?, BepxHero 9 cm?. HaiiuTe BBICOTY TUPaMHUIBL.

a) Icm, 6) 15 cm, B) 10cMm.

8. PaBHOBenMKME MpU3Ma U MpaBUJIbHAS YE€THIPEXYToyibHAs MUPaMKIa UMEIOT PABHBIC

BBICOTHI. UeMy paBHa CTOPOHA OCHOBAHUS TUPAMUJIBI, €CJIN TUIOMIAAb OCHOBAHMSI
MpU3MBI paBHa S?

a)%.s: 6)35. £)f35

3aganue 2.0TBEThTE HA BOIPOCHI:

IIupamuia — 3t0... bokoBas rpans nupamuael — 3710... [IpaBunbHas nupamuaa - 31o..
BricoTa npaBuiIbHON UPAMULBI - ITO..

Uro Ha3bIBatOT anodemoii? B kakux nupamugax OsiBaroT anogemol? bokoBas
MOBEPXHOCTh MUPAMUJIBI - 3TO... DOPMYJIBI IJIOIIAIA TOBEPXHOCTH U 00BEMA
nupamuasl. Kyaa npoenupyercs BbIcOTa NPaBUIIBHOM UPaMUIbI?
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Cnaiite paboTy npernoaaBaTeio.

IHPAKTHYECKAS PABOTA Ne 82
Boiuucnenue niowyadu nosepxnocmu u 006vema yuauHopa.

He.]'lb paﬁoTbI: HAaY4YUTHCA BBIYUCIEATD INIOIIAAN ITIOBCPXHOCTHU U oO0BbeMa OUuJIMHApA.

Pe3yabTaThl (MeTanpeaMeTHble): BIAJCHUE S3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO,
JIOTUYHO W TOYHO W3JIaraTh CBOKO TOUKY 3PEHHUSI, UCIIOJIb30BATh aJ€KBATHBIE SI3bIKOBBIE
CpelICTBa; BJAJCHHE HAaBbIKAMU I[IO3HABATENIbHOM pepJIeKCUM Kak OCO3HaHUSA
COBEpUIAEMBIX JEHCTBHUI U MBICIUTEIIBHBIX IMPOLECCOB, X PE3YIHTATOB U OCHOBAHUM,
TPaHUI] CBOEr0 3HAHUS U HE3HAHMS, HOBBIX MO3HABATENBHBIX 33J1a4 U CPEACTB I UX
JOCTHKECHUS,

PesyabTarhl (mpeAMeTHBIE): BIAJCHHUE OCHOBHBIMM MOHSATHUSIMHA O IUIOCKHX U
MPOCTPAHCTBEHHBIX  I€OMETpUUYECKUX  (urypax, HuX OCHOBHBIX  CBOMCTBaX;
c(hOpPMHUPOBAHHOCTh YMEHHMsI Paclo3HaBAaTh T'eOMETpUUecKue (GUTYphl Ha uYepTexax,
MOJIENIAX U B PEAJbHOM MHUpPE; NPUMEHEHUE H3YYEHHBIX CBOMCTB TI'€OMETPUUYECKUX
buryp u Gopmyn mjig pelieHHs TeOMETPUUYECKHX 3ajlad M 3a/a4 C MPAKTUYECKUM
COZIEP/KaHHUEM.

Buab! nesarenbHocTu: O3HaKOMJIEHUE C MOHATHSAMU TUIOMIAIN U 00bEMa, AKCHOMaMHU
u cBoiicTBaMu. M3ydeHue TEopeM O BBIYUCIECHUHM OOBEMOB MPOCTPAHCTBEHHBIX TE,
pelieHre 3aja4 Ha npuMeHeHue Gopmysl BbIYUCIEHUS 00beMOB. M3yuenue gopmyn
Il BBIYMCJICHMS IUIOLIAJICH ITOBEPXHOCTEM MHOTOTPAHHUKOB U TEJ BPAILICHUS.
Pemenune 3a1a4 Ha BEIYMCIIEHNUE TIIOMIAAEH TTOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEJ

Xoa padoThl.
YpoBens A.
1. Pemure 3agaum:

1) Inomans 0ceBOro ceveHus UMIMHApa papHa 10 M2, a mIomans OCHOBAaHHUS PaBHA 5
M2, Haiigure BBICOTY LUIMHIpA.

2) IuameTp oCHOBaHUSI IIWJIMHJPA PaBEH 1M, a BbICOTA IIWJIMH/IPA PaBHA JJIMHE
OKPYKHOCTH OCHOBaHMs. Haiiaure rromaas 0CeBOro CeUeHUs [UIUHIPA.

3) IIycts V, 1, hcooTBeTCTBEHHO 00BEM, paguyc U BhicoTa HUIHHApa. HaimuTe: a) V,
eciu r=2+/2 M, h=5 cm; 6) r, eciim V=100cm?, h = 3,5 cm; B) h, ecim r=h, V=6mcnm®.

Yposens b.
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1. I3 MHOK€CTBA IIWIMHJIPOB, IEPUMETP OCEBOTO CEUEHUST KOTOPBIX paBeH 2p,
HaluTe 00BEM ITUITMH/IPA, UMEIONIET0 HAnOOJIBITYI0 OOKOBYIO TTOBEPXHOCTD.

3. OdbopmuTe oTUET U cieNaiTe BHIBOJ M0 MPAKTUYECKOM padoTe.

IHPAKTHYECKAS PABOTA Ne 83
Boviuucnenue niowaou nosepxnocmu u 00vema Konyca.

Heab padoThI: HAYYUTHCS BBIUUCIATH IJIOMIAAU TOBEPXHOCTH U 00bEM KOHYCA.

Pe3yabTaThl (MeTanpeaMeTHBIE): BIAJICHUE SI3BIKOBEIMHU CPEICTBAMU: YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIH30BATh aJICKBATHBIC SI3LIKOBBIC
CpPEICTBa; BIAJCHUEC HABBIKAMU IIO3HABATEILHON pPEQIIEKCUM KaK OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICTUTEIBHBIX MTPOIIECCOB, MX PE3YIbTATOB U OCHOBAHUH,
IPaHUIl CBOETO 3HAHMS U HE3HAHMSI, HOBBIX MTO3HABATENLHBIX 33/1a4 U CPEJCTB I UX
JOCTHXKEHUS,

Pe3yabTarhl (MpeaMeTHBIE): BJIAJCHUE OCHOBHBIMU TOHSATHSIMH O IUIOCKUX U
IPOCTPAHCTBEHHBIX  TEOMETPUUECKHX  (QUrypax, HX OCHOBHBIX CBONCTBAaXx;
c(hOpMHPOBAHHOCTh YMEHHsI PacIio3HaBaTh T'e€OMETpUUYECKHE (UTYpPHI Ha UYepTEKax,
MOJCIISIX M B PEATbHOM MHUpPE; MPUMEHEHHE HM3yYEHHBIX CBOWCTB T'€OMETPUUYECKHUX
buryp u GopMyn aIS pemieHHsS TeOMETPHUYECKHX 3aJad W 3aJad C MPAKTHICCKUM
COJIEpIKaHUEM.

Buabl nestenbnocTu: O3HaKOMIICHHUE C TMTOHSATUSMHU TUIOMIAAN U 00beMa, aKCHOMaMU
U cBoiicTBaMu. M3ydyeHue TeopemM O BBIYHCICHUM OOBEMOB MPOCTPAHCTBEHHBIX TEII,
perieHne 3ajad Ha NMpuMeHeHne (Gopmyn BerumcieHus oobemoB. M3ydenue gopmyn
JUTSI BBIYMCIICHUS IIIOMIAeH IMOBEPXHOCTEH MHOTOTPAHHMKOB W TEJI BpPAIICHHS.
Pemenue 3a1ay Ha BBIYKCIICHUE TUIOIIA/ICH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIl

Xoa padoThl.
YpoBeHs A.

1. Inomans oceBoro ceueHus Konyca pasna 0,6 cm?. Beicora konyca pasHa 1,2 cm.
Bpruucnure miomaab noJiHOW NOBEPXHOCTH KOHYCA.

2. Yron Mexay 00pa3yroliei u ocklo KOHyca paBeH 45°, oOpa3yrorasi paBHa 6 cM.
Haitnute mioniaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. BeicoTa koHyca paBHa 5 cM. Ha pacctrosiHnu 2 ¢cM OT BEpIIMHBI €r0 IMepeceKaeT
MJIOCKOCTh, MapajuiebHas ocCHOBaHUI0. Haliute 00beM UCX0IHOTO KOHYCa, €CTu
00bEM MEHBIIIETO KOHYCa, OTCEKaeMOro OT UCXOHOTO, paBeH 24 cm®,
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Yposens b.

1. TIpstMOYTONIBHBIN TPEYTOJIBHUK C KaTeTaMHu 6 CM U 8 CM BpalllaeTCsi BOKPYT MEHBIIIETO
kareta. Beraucnure miomaam 60KOBOW 1 MOJHON MOBEPXHOCTEN 00pa30BaHHOTO MIPH
3TOM BPalIEHUU KOHYCA.

2. HaiiguTe 06beM KOHYyCa, €CIIM ero o0pasyromas paBHa 15 cM, a IIoMmaas 0CEBOro
ceueHus pasHa 60 cM2,

3. Odopmute OTYET U cAeNaiTe BBIBOJ MO MPAKTHUECKOH padoTe.

INPAKTHYECKASA PABOTA Ne 84
Buviuucnenue nnowaou cghepovl u oo6vema wapa.

Heab paboThl: HAYYUTHCS BBIUUCIATH IIIOMAAL chephl U 00bEM LIapa.

Pe3yabTarhl (MeTanpeaMeTHbIE): BIAJCHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCITOJIH30BATh aJICKBATHBIC SI3bIKOBBIC
CpEICTBa;, BIIAJCHWEC HAaBBIKAMH IIO3HABATEILHON pPEQIICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICTUTEIBHBIX MTPOIIECCOB, MX PE3YIbTATOB U OCHOBAHUH,
TPAHMI] CBOETO 3HAHMS W HE3HAHWS, HOBBIX MTO3HABATEIBHBIX 3a7a9 M CPEJCTB I UX
JOCTHXKEHUS,

Pe3yabTarbl (MpeaMeTHBIE): BJIAJICHUE OCHOBHBIMU TOHSTHSIMU O IUIOCKUX U
OPOCTPAHCTBEHHBIX  T€OMETPUUECKHMX  (QUrypax, HX OCHOBHBIX CBONCTBAaX;
c(hOpMHPOBAHHOCT, YMEHHsI Paclo3HaBaTh T'e€OMETpUUYECKHE (UTYpPHI HA UYEepTexKax,
MOJCIIIX W B PEATbHOM MHUpPE; MPUMEHEHHE HM3yYEHHBIX CBOWCTB T'€OMETPUUYECKHX
buryp u GopmMyn maIg permieHHs TeOMETPHUECKHX 3a/ad M 33Jad C MPAKTHICCKUM
COJIep’KaHUEM.

Buabl gesteabnocTu: O3HaKOMIICHHE C TTOHSATUSMHU TUIONIAAN U 00beMa, aKCHOMaMU
U cBoiicTBaMu. M3ydyeHue TeopemM O BBIYUCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
perieHne 3ajad Ha NMpuUMeHeHne (Gopmyin BelumcieHus oobeMoB. M3ydenue gopmyn
JUISI BBIYMCIICHUS TUIOMIAJed TMOBEPXHOCTEH MHOTOTPAHHHKOB W T BpPAIICHHUS.
Pemenue 3a1ay Ha BBIYKCIICHUE TUIOIIA/IEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIl

Xoa padoThl.

YpoBeHs A.

1. Haiimmte miommaas cdepsl, paanyc KOTopoii paBeH a)5 cM, 6)1 1M, B)vV3 M,

r)2v5cm.
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2. [Inomanas ceuenus chepbl, MPOXOAAILEro Yepe3 ee UeHTp, paBHa 9 M2, Haiimure
10 b ChEpHI.

3. Beraucnute paanyc Kpyra, Iionaab KOTOPOTO paBHA IUIoaan chepsl paanyca 5
M.
4. BeruucnuTe miomaas 1 00beM mapa paaunyca 6 cm.

5. BeIumcIIUTE pagnyc 1 00bEM 1I1apa, eCIIM ero miomaas 64 w cm?,

Yposens b.

1. B mape npoBeieHa MI0CKOCTb, MEPIEHANKYIISIPHAS K IUAMETPY U JIeTsIIas ero Ha
gacTu 6 cM u 12 cM. Haligute 00BbeMbl IByX MOJTYyYEHHBIX YacTel miapa.
3. OopmuTe OTUET U CceNalTe BHIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKAS PABOTA Ne 85

Buviuucnenue nnowadu nogepxnocmu u 00vema yceueHHol nUpamuosl u
YCEUEeHH020 KOHyCca

Heanb padoThl: HAYYUTHCS BBIYUCIATH TUIOMATU U O0bEM YCEUEHHBIX MUPAMUJIBI U
KOHyca
Pe3yabTarhi:
npeomemHuuwie:
BJIaJICHUE OCHOBHBIMH MOHATHSIMH O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOMHCTBaxX; C(GOPMHUPOBAHHOCTb YMEHHs paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4eprexax, MOJACNAX MU B PEAIbHOM MUpE; MPUMEHEHUE
U3YUYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢GopMyl s pelIeHUs
reOMETPUYECKUX 3a]a4 U 33/1a4 C IPAKTUYECKUM COJCPKAHUEM;
Memanpeomemmboie:
- BIIQJICHUE HABbIKAMHU TO3HABATENBHOW pEeQIIEKCMM KaK OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUM U MBICIIMTENBHBIX ITPOLECCOB, X PE3YJIbTATOB U OCHOBAHUN, I'PAHULL CBOETO
3HAHUA U HE3HAHMUSI, HOBBIX [T03HABATEIIbHBIX 33]1a4 U CPEACTB JUIsl UX TOCTUKECHHUS;
- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHON HMH(OPMalMOHHO-T03HABATEIbHON

ACATCIIBHOCTHU, BKIIOYasd YMCHHC OpPHUCHTHPOBATLCA B PA3JIMYHBIX HMCTOYHHKAX
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uHpopMalK, KPUTHYECKH OICGHUBATh M  HMHTEPHPETHPOBATH  HHGOPMAIIHUIO,
MOJIYy4aeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

Buowt oeamenvnocmu:

N3yuenune hopmys i BEIYUCICHHS TUIOIIAICH MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEIT
Bpailienus.Pemenue 3aja4 Ha BEIYHCIIEHHUE N ONENE MMOBEPXHOCTH
IPOCTPAHCTBEHHBIX  Tell.  M3ydenue TeopeM O  BBIYUCIECHHH  OOBEMOB

IMPOCTPAHCTBCHHBIX TCJI, PCHICHHWC 3aaad Ha IIPUMCHCHHUC Cl)OpMyJI BBIYHCJICHUA

00BEMOB.

Xoa padorhi:

ITo 6okoBOoMy pebpy !/ m cTropoHamM OCHOBaHUA a U b Hauaure
00beM TpPaBUJABHOW YyCEeYEeHHOM NHUpaMHuAbl: 1) TPeyroJbHOM;
1 2) 4eTHIPeXyroabHO’; 3) LIECTHYIONLHOM,

CTOpOHBI OCHOBAHUH NPABUJILHOM YE€ThIPEXYTOJIbHON YCEeUYeHHOM

IUpaMUABl cocTaBasaoT 4 u 8, auaronans — 11. Haligure o6bem
o THUPaMHUZBI.

AnodemMa npaBHJIBHOM INECTUYIOJIbHON yCeYeHHOM NUpaMHIbI

a= 10 cMm, Beicora h = 8 cm. Cymma AJIuH Ka)XA0H M3 CTOPOH

BEPXHEro M HUIKHEro ee ocHoBanuit [, + I, = 8./3 cm. Haiiaure
3 00bEeM NMUPaMHUIbL.
4,
CTopoHBI OHOIO OCHOBaHUSA YCEYEHHON nmupamMuabl paBHbI 27,
29 u 52, nepuMeTp APYroro OCHOBaHMWSA paBeH 72; BEICOTA NMUpa-
muabl — 10. Haiigure 0o6'beM nupamMuasl,

6-10.
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B npsaMmoyroasHON Tpanenuyu OCHOBAaHMA paBHBI a U b (b > a).
Hawpure orHomenue obwemos V, u V, duryp, obpasoBaHHBIX
BpalleHUeM Tpanelyuy BOKPYr OCHOBAHHUM.

Paauycel OCHOBaHUM YCEYEHHOTO KOHyca cocTaBasaiT R u
r (R > r), obpasyoiias HaKJOHEeHAa K OCHOBAHHMIO IOJ YIJIOM OL.
Haiigure 06beM yceYeHHOr0 KOHycCA.

B yceueHHOM KOHyCe paJMyCchl OCHOBAHHMM COCTABJAAIOT 27 CM M
11 em. Obpasyrouias orHocuTcsa K BbicoTe Kak 17 : 15. Haigure
00BbeM yCeUeHHOT'0 KOHYycA.

YceueHHBIH KOHYC C pajiuycaMy OCHOBAHUH 6 cm 1 9 cM U BhICO-
tTo¥ 12 cM mepeceyeH ABYMs IJIOCKOCTAMH, DapaljeIbHBIMHA OC-
HOBaHUAM, KOTOPBIE AEJAT BHICOTY Ha TPM paBHBIe yacTu. Haii-
auTe obbeM cpeiHel YacTH KoHyca.

OcHoBaEMA paBHOOEAPEHHOW Tpaneiuy cocraBasioT llcm u
21 cMm, a 6oroBasa cropona — 13 cm. Halinure o6bem hurypsi, 00-
pa3yeMoi Mpu BpalleHUuH 3TOM TPalelliu BOKPYT ee OCH.

HNPAKTHYECKASA PABOTA Ne86

Iloocuém uucna pazmeuienuii.

esap padoThI: HAYYUTHCS PELIATh NPOCTEUIINX 3a/1a4 HA MOJCYET Yrcia
pa3MEIICHUMN.

Pe3yabTarhl:

Memanpeomemuule:

BJIQJICHUE HABBIKAMHU TI03HABATENHLHOM, Y4€OHO-MCCIEAOBATENLCKOW W TPOEKTHOU
NeSTeTbHOCTH, HABBIKAMH pa3pelieHusi MpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS IMPAKTUYECKUX 3a1ad, NPUMEHEHHUIO
Pa3IMYHbIX METOJOB IIO3HAHUS,

npeomemuuvie:

c()OPMUPOBAHHOCTh NPEJACTABICHUA O MpOUEccaX M  SABJICHHUIX, HWMEIOIIUX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUDE,
OCHOBHBIX MOHATHUAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUH HAXOIUTh U
OIICHUBATh BEPOSATHOCTU HACTYIUICHUS COOBITUH B TNPOCTEUINMX MPAKTUYECKUX
CUTYaIMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJIMYNH;

Buowt oeamenvnocmu: V3ydenune mnpaBuiia KOMOWHATOPUKH W TPUMEHEHHUE TIPH
penieHN KOMOMHATOPHBIX 3a7ad. PemieHne KOMOMHATOPHBIX 3a/lad  METOJIOM
nepebopa u mo npaBuiy yMHOXKEeHHS. O3HaKOMIICHHE C TTOHSATHUSIMUA KOMOWHATOPHUKHU:
pPa3MEIICHUSIMH, COYETAaHUSIMU, TIEPECTAHOBKAMH W (OPMYJIaMH JJII WX BBIYMCIICHHS.
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OObsicHeHHE U NTpUMeHeHUe GOPMYJT JJIsI BBIYUCICHHUS pa3MEIleHHH, TepeCTaHOBOK U
COYETaHUM MPHU PEIICHUH 3a/1a4.
Xoxa padoThI:

1 ypoBeHb

3ananue 1
BearaucauTn:
1) A% 2) AL; 3) A:; 4) A3%;
5) A%L; 6) AS; 7) A3y 8) A3.

SaHaHI/IC 2.Pemmre caMOCTOSITEILHO 3aJa4dn:

1. B rpynne T/] — 21 o6yuaercs 24 crynaeHToB. CKOJIBKUMHU CITIOCOOAMU MOMKHO
COCTaBUTh TpadUK JASKYpCTBa MO TEXHUKYMY, €CIIU TpyMna AeKYPHBIX COCTOUT U3
TpeX CTYACHTOB?

2.CKoJIbKUMH crioco0aMM U3 Kjiacca, B KOTOpoM ydyatcs 30 MIKOJIbHUKOB, MOKHO
BBIOpaTh KaluTaHa KOMaH/bI 1711 MATEMaTUYECKUX COPEBHOBAHUMN U €T
3aMeCTUTENA?

3.CKOIBKO BCEr0 MCXOJIOB, €CIH JIPYT 3a IPYTOM U3 KOJIObI BRIHUMAOT JIBE KapThl, HE
BO3Bpalas kapty oopatHo (BbIOOp 0€3 BO3BpAILICHMUS).

4 merotcs 3 myTeBKHU B caHaTOopuid. CKOJIBKO BAPHUAHTOB PACIIPEACICHUS MOKHO
COCTaBUTb JJIA 5 IPETEHAECHTOB?

5.Pacnucanue oIHOTO JHS COACPKUT 6 YpoKOB. OnpenenuTh KOJIUIECTBO TAKUX
pacrucaHuii Ipu BeIOOpe U3 12 IUCIUIUINH.

2 ypoBeHb.
1.
HaliTin 3HaveHMe BBIPDaAXeHMA:
y Al -AN L, AlRvall ) oag-ag
s Als A3

2.

PewinTh OTHOCHTENLHO M ypaBHEHHE:
1) A2 =172; 2) A2 = 56; 8) A} =12m;
OTBeThTE HA BOMIPOCHI:
1.YTo Ha3bIBaeTCs pa3MeIIeHUEM U3 N AJIEMEHTOB 10 K?
2.ITo xakoi hopmyJsie BBIUYUCISIOT YUCIIO Pa3MENIeHUI U3 n 3JIeMEeHTOB 1o k?
Cnaiite paboTy mpernoaaBaTeo.

INPAKTUYECKAS PABOTA Ne87

IMoac4éT uncia coueTaHuii.
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Hean paboThl: HAYYUTHCS PELIATh MPOCTEUIINX 3314 HA IMOACYET YUCIa COYETaHUI.

Pe3yabTarhl:

Memanpeomemuule:

BJIa/ICHUE HAaBBIKAMM I[103HABATEJIbHOM, y4e€OHO-UCCIENOBATEIbCKOW M IMPOEKTHON
JESTEIbHOCTH, HaBbIKAMHM pa3pellieHuss NpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATEJIBHOMY IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

npeomemuuvle:

c(OPMUPOBAHHOCTh IPEJACTABICHUM O IMpoleccax U SBICHUSAX, HMEIONIUX
BEPOSITHOCTHBIA XapaKTEp, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MUDE,
OCHOBHBIX IOHSTHUAX JJIEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHUW HAXOOUTh H
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B MPOCTEUIINX NPAKTUYECKUX
CUTYaLIMSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYallHbIX BEJIUYHH;

Buowt oesamenvnocmu: V3ydeHue mnpaBuiia KOMOMHATOPUKUM W TNPUMEHEHUE MPHU
pelIeHM KOMOMHATOpPHBIX 3adad. PemieHne KOMOMHATOPHBIX 3a/ad  METOAOM
nepebopa U 1Mo npaBuily yMHOKeHUs. O3HAKOMIJIEHHUE C TOHATUSMU KOMOMHATOPUKHU:
pa3MelICHUSIMH, COUETaHUSIMH, TIEPECTAHOBKAMU U (HOpMyJIaMU Ul UX BBIUMCIICHUS.
OObscHeHnEe U TpUMEHEHUE (POPMYJ JUIsl BBIYUCIECHUS pa3MELIECHHM, IepecTaHOBOK U
COYETAaHUI IIPU PELICHUY 3a/1a4.

Xox padoThi: 1 ypoBenb
3ananue 1.
Haiitn snavenue:
1) Ch: 2) Ci:; 3) Cs: 4) C3;
5) C%: 6) Ci: 7) C§: 8) Cly

3aganue 2 .Penmmre caMOCTOSTEIILHO 3aa4H:

1.. CKOIBKO 2K3aMEHAIIMOHHBIX KOMUCCHM, COCTOSIIMX U3 3 YJICHOB, MOXKHO
oOpazoBatb u3 10 npenogaBaresneii?

2.B smuke Haxomutes 15 neraneii. CKOIbKUMH CIIoco0aMy MOKHO B3ITh 4 netanu?

3.B cTyneH4eCcKoM CTONIOBOM MPOJAIOT COCUCKHU B TECTE, BATPYIIKU U TOHYUKH.
CKOJIBKUMU criocO0aMu MOKHO MPUOOPECTH MATh TUPOKKOB?

4.CKOJIBKMMH CIOCOO0AMH U3 KOJObI B 36 KapT MOKHO BbIOpaTh 3 KapThl?

5.Y Gapmena ectb 6 cCOpTOB 3eneHOTr0 Yast. [ npoBeneHus yaitHOM LiepeMOHUHN
TpeOyeTcsl MOAATh 3€JIeHbIN Yail poBHO 3 pa3nu4HbIX cOpTOB. CKOIBKUMH CIOcOOaMu
OapMeH MOXET BBINOJHUTH 3aKa3?

2 ypoBeHb.

3amanue 1.
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HaltTi 3HAUeHMe BRIDAXKEHHS, NPEABAPHTENBLHO €ro YIPOCTHB:

1) Cj5 +C,5; 2) €} +C;  8) Cly=Ciy;

3amanue?.

PemuTs ypaBHeHHe:
1) C2,.,+C2, ., =1Tx; 2)C_,+C =4 (x-1);

x4
OTBeTbTE Ha BOIIPOCHI:
1.Yto Ha3BIBacTCA COUYECTAHUEM M3 N 3JICMEHTOB I10 K?
2.ITo xakoit opmyJsie BBIYHUCIISIOT YUCIIO COYETAaHUN U3 N 3JIEMEHTOB 1o k?
Cnaiite paboTy nperno1aBaTeio.

INPAKTHUYECKAS PABOTA Ne88

Iloocuém uucna nepecmanosox.

Iesp padoThI: HAYYNTHCS pEIATh NPOCTEUIINX 3a/1a9 HA MMOJACYET YUCiIa
[IEPECTaHOBOK.

PesyabTarsl:
Memanpeomemmbole:
BJIQJICHUE HaBbIKAMU ITO3HABATEJIbHOM, Y4€OHO-MCCIEAOBATENbCKOW W NPOEKTHOU
NEeSATEIbHOCTH, HABBIKAMM pa3peuieHus Npo0sieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TOMCKY METOJOB PEIICHUS] MPAaKTUYECKUX 3a]ad, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;
npeomemmuule:
cOpPMUPOBAHHOCTh MpPEJICTAaBICHUM O TMpoleccax W SBICHUSIX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHMPE,
OCHOBHBIX MOHSATHUSX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHUM HAXOIUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHININX NPAKTUYECKUX
CUTYalMsIX U OCHOBHBIEC XapAKTEPUCTUKY CIIyYaiHbIX BEJIUYMH;
Buowt oeamenvnocmu: V3ydyenue mnpaBuiia KOMOWHATOPUKMA W MPUMEHEHUE TPU
pelieHn KOMOMHATOpHBIX 3afad. PemieHne KOMOMHATOPHBIX 3a/ad  METOAOM
nepedopa M Mo MnpaBuily YMHOXKEHHUS. O3HaKOMJIEHHE C TIOHATUSAMU KOMOWHATOPHUKHU:
pa3MeIlEeHUsIMHU, COYETAHUSIMU, MTEPECTAHOBKAMHU M (POPMYJIaMH JJI UX BBIYMCIICHHS.
OObsicHeHUE U TpUMEHEHUE (GOPMYIT ISl BBIYUCIICHHS Pa3MELICHU, EPeCTaHOBOK U
COYETaHMUM IIPU PELICHUH 3a/1a4.

Xoxa padoThi: 1 ypoBennb

3amanue 1.

Ha¥iTi 3HavYeHHe:
1) Py 2) P,y 3) Py; 4) P,.

3amanue 2.
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HailiTi 3HaYeHHEe BhIDAXKEHMA:

1) 381, 2) 38l g) 131, 4) 14!,
25! 31! 10! 12!
5!1-3! 6!-4! 10! 11!

5 ; ; - —

) 71 6) 8! N 8!.3! 9) 9!.2!1

SaHaHI/IC 3.Pemnre caMOCTOSITEILHO 3aJa4dn:

1.3anumuTe CKOJIEKMMHE CITOCOOaMHU MOYKHO TIEPECTaBUTh KOMOMHAIIMIO U3 sI0JIOKa,
Oanana, rpymu?

2.(o xBaprere). B 3namenuToit 6acHe KpsimoBa “Ksaprer” “Ilpokasnuiia MaprhbIiika,
Ocen, Kozen pga xoconamelii Mumka” HcCAeIOBaId BIMSHUE B3aMMHOTO
PaCIOJIOKEHUSI My3bIKAHTOB HAa Ka4yeCTBO HUCIOJHEHUS. Bonpoc: CKOJIBKO CYIIECTBYET
CIOCcO0O0B, UTOOBI PACCaJAUTh YETHIPEX MY3bIKAHTOB?

3.CKOJIBKO YeTBIPEX3HAUHBIX YHCET MOYKHO COCTABUTh U3 YETHIPEX KaPTOUCK C
uppamu 0, 5, 7, 9?

4.B cembe 6 yenoBek. 3a cTOJIOM O CTynbeB. B cembe pemmim KaxIaplii Bedep
paccakuBaTbCsl Ha 3TU 6 CTyJbeB MO-HOBOMY. CKOJBKO JHEH WICHBI CEMbH CMOTYT
aenath 310 0e3 moBTopeHuit?(OaHOro YeaoBeka Mbl MOXKEM IOCAIUTh TOJBKO OIUH

pas.)
5..CkonbkuMu criocobamu 4 Bopa MOTYT IO OJJHOMY pa30exaTbcsi Ha Bce 4 CTOPOHBI?

2 ypoBeHb

PemuTs VYPABHEHHEe OTHOCHTEeJIBHO n:

T Pnsz _
1) Pn+l_4’ 2) Pn+l-5’
P, _ a P"‘l_ 1
8) 5~ =20; 9 ==

3aganue 2.0TBeThTE Ha BOMPOCHI :a)UTO Ha3bIBACTCS MEPECTAHOBKOM U3 N DJIEMEHTOB?
6) Kakoit cmbict umeet 3amuch n! ? B) [lo kakoit popMysie BBIYUCISIOT YUCIIO
MepeCTaHOBOK M3 N AJIEMEHTOB?

Cnaiite paboTy npernoaaBaTeio.
IMPAKTUYECKAS PABOTA Ne89

Pewenue 3a0au Ha nepebop eapuanmos.
Hean paGoThl: HAYIUTHCS pelIaTh MPOCTEUIITUX 3a/1a4 HA TIepeOOp BapHAHTOB.

PesyabTarsl:
Memanpeomemmble:
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BJIAQ/ICHUE HABbIKAMHU I103HABATEJIBHOM, Y4eOHO-MCCIIEAOBATEIBCKOM M MPOEKTHOU
JESTEIbHOCTH, HaBbIKAMM pa3pellieHusi NpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJIBHOMY IIOMCKY METOJAOB PEIICHUS NPAKTUYECKUX 3a4ad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;
npeomemuuvle:
chOpPMUPOBAHHOCTh MPEACTAaBICHUM O TMpoleccax U SBICHUSIX, HMEIOIMINX
BEPOSITHOCTHBIA XapaKTEp, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MUDE,
OCHOBHBIX IOHSTHUAX JJIEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHUHW HAXOOUTh H
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHMIINX MNPAKTHYECKHX
CUTYALMSIX U OCHOBHBIE XapAKTEPUCTHKH CIIyYailHbIX BEJIUYHH;
Buowt desamenvnocmu: V3ydenve mnpaBmia KOMOMHATOPUKH WM TMPUMEHEHHUE MPH
pelieHM KOMOMHATOpPHBIX 3adad. PemleHne KOMOMHATOPHBIX 3aJad  METOJOM
nepebopa U 1o npaBuily yMHOKeHUs. O3HAKOMIJIEHHE C MOHATUSMH KOMOMHATOPHKU:
pa3MEelICHUSIMH, COUYETaHUSIMU, TIEPECTAHOBKAMU U (HOpMyJIaMu Ul UX BBIUMCIICHUS.
OObscHeHne U IpUMEHEHUe (pOpMyJI Ul BBIYUCICHUS pa3MEIICHU, IEPECTaHOBOK U
COYETAaHUI ITPU PELICHUY 3a/1a4.

Xox padoThi: 1 ypoBenb

3ananue 1. Pazdepure perienre 3a1aun U 3alMIIATE B TeTpajab. llere Ha 1eHb
POXKICHUS MOAAPUIIM 7 HOBBIX JIMCKOB C UTpaMH, a Base mana npuse3 9 1UCKOB U3
KoMaHIUPOBKH. CKOJIBKHUMHU CIOCOOaMU OHU MOTYT OOMEHSThH 4 JTI0OBIX TUCKA OJTHOTO
Ha 4 n1ucka Ipyroro?

Bprancinm, CKOJIBKO Y€TBEPOK U3 7 JTUCKOB MOYKHO COCTAaBUTH Y [leTu:

C*1=35, upcio ueTBepoK y Bamu u3 9 muckos -C'e = 126
[To mpaBmiy yMHOKEHHUS HaX0IUM 4ucio oomMeHoB 35x126=4410

3amanue 2.Pemmre caMoOCTOSITENBLHO 3aa49i BCEMU U3BECTHBIMHU CIIOCOOAMU:
1.CKOJIBKO YETHBIX ABY3HAYHBIX YMCEI MOXXHO cocTaBuTh U3 mudp 0, 2, 3, 6, 7, 9?

2.Tpu apyra, AutoH, bopuc u Bukrop, npuoOpenu n8a Ounera Ha PyTOOIBHBIN MaTY.
CKOJIBKO CYIIECTBYET pa3IMYHbIX BAPUAHTOB M0X0/1a Ha PyTOO0I?

3.Mucc Mapm, paccienys yOuHCTBO, 3aMETHJIa OTBhE3KAIOIIEe OT JOoMa MHUCTEpa
JaBuacona takcu. OHa 3anmomMHuiIa nepByto mudpy “2”. B ropoake HoMepa MallvH
OBbUIM TpeX3HauHble U cocTosid u3 uudp 1,2,3,4 u 5. CKoIbKUX BOJUTEINICH, B Xy/IIIIEM
ciiy4ae, el MpuaeTcsl OMPOCUTh, YTOOBI HAWTH HACTOSIILIETO YOUIILy?

2 ypOBeHb.

1.B cryaeHdeckoM OOILIEKUTUU B OJHOW KOMHATE >KUBYT Tpoe cTyaeHToB [lers, Bacs
u Konst. ¥V Hux ecthb 6 yamek, 8 omogen u 10 yallHBIX JIOXKeK (BCe MPUHAIC)KHOCTH
OTJIMYAIOTCA IpYT OT Jipyra). CKOJBKUMH crioco0amMu pedsTa MOTYT HaKpbITh CTOJ JIJIst
yaenuTus (Tak, 4YTO KaXKIbli MOTYYUT YaIIKy, OJFO/ILIE U JOXKKY)?
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2.1yt oaHy 3a Apyroil 4 mocnenoBaTelbHblE TUQPBI, 3aTEM NEPBBIE IBE MEHSIOT
mectamu. [loydeHHOE TakuM 0Opa3oM YETBIPEX3HAUHOE UUCIIO SIBJISIETCS KBAaIPaTOM
HaTypaiabHOTO yncia. Hannure ero.

OTBeTbTE Ha BOIIPOCHI:
1.Yto ucnonb3yercs aist 00JerdeHust mporiecca peieHus 3ajiad MeTo1IoM nepedopa?
2.Kaxk Ha3pIBaeTcs crienralibHasi cxeMa Juisl pelieHus: KOMOMHATOPHBIX 3a/1a4?
Cnaiite paboTy npernoaaBaTeio.

IMMPAKTUYECKAS PABOTA Ne90

Pewenue 3a0au na npumenenue gpopmynst ounoma Hetomona.

esap paboThl: HAYYUTHCS PEIIaTh MPOCTEHIITNX 3a7a4 HA TPUMEHEHUE (hOPMYJIIbI
ounoma HeroToHa.

PesyabTarsl:

Memanpe()memnbte:
BJIaACHHUC HaBBIKaMH HOBH&B&TGHBHOﬁ, y‘I€6HO-HCCHeHOBaTGHLCKOﬁ )51 HpOGKTHOﬁ

ACATCIIbHOCTH, HaBBIKAMH PAa3pCUICHUSA HpO6JIeM; CITOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCIICHUSA IPAKTHYCCKUX 3aJad, IPUMCHCHHIO
Pa3INYHbIX MCTOOOB ITO3HAHMUA,

npeomemuuwle:

C(OPMUPOBAHHOCTh MPEACTABICHUH O Tpoleccax U SBJICHUAX, MMEIOIINUX
BEPOSATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MMUpE,
OCHOBHBIX TMOHSTHUSAX JJEMEHTAPHOW TEOPUU BEPOATHOCTEM; YMEHUW HAXOOUTh H
OLICHMBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKHUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

Buowt oeamenvnocmu: V3ydyenue mnpaBuiia KOMOWHATOPUKMA W MPUMEHEHUE TPU
pelieHn KOMOMHATOpHbIX 3anad. (O3HakomyieHne ¢ OuHoMoM HploToHa U
TpeyroyibHUKOM [lackans. Pemienne npakTuueckux 3a/1ad ¢ UCMOJb30BAaHUEM MTOHITUI
Y TIpaBUJI KOMOMHATOPUKHU.

Xoxa padoThi: 1 ypoBennb

3aganue 1.3anucars pasnoxenue ounoma a) (x-2)° 6)(1+x)® B) (a-1)° r)(2x+1)°
2 ypoBeHb

1. Hamucarp pasnoxkenue no popmysne 6mHoma HproTOHA ¥ yIIPOCTUTS :
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) (b-V20)%; 6) (a-20)°: ) (a) ™.

3aganue 2.0TBEThTE HA BOIPOCHI:
1.3anumure popmyny 6unoma HeroToHa.
2.Kakwue u3BecTHbIe (OpMYIIbl MOKHO Pa3JIOKUTh € TOMOIIbI0 OnHoMa HeroToHa?
Cnaiite paboTy mpernoaaBaTeo.
INPAKTUYECKAS PABOTA Ne 91

Pewenue 3a0au c nomouybio meopemuvl CJ10HCeHUs 6EPOAMHOCHEN
Heap padorbi: HayuyuThCsl BEIYUCIISATH BEPOSITHOCTH COOBITHIA.
PesyabTarsl:
npeomemmuule:
- c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O MpoUeccax U SBJICHUSAX, HWMEIOIIUX
BEPOATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MUDE,
OCHOBHBIX TMOHSATHUSX 3JEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUN HAXOIUTh M
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKHUX
CUTYalUIX;
Memanpeomemmbole:
- TOTOBHOCTbh U CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(OPMAIMOHHO-TI03HABATEIbHON
NEATEIbHOCTH, BKIIIOYAasl YMEHUE OPUEHTUPOBATBCS B PA3JIMYHBIX HMCTOYHUKAX
uH(pOpManMK, KPUTUYECKH OLIEHUBATh M  HWHTEPHPETUPOBATH  HMHQPOPMALHUIO,
[OJIY4aEMYIO U3 PA3JIMYHbIX HCTOYHUKOB;
- BJIQJICHUE HABbIKAMHU IO3HABATEJIBbHOW pEeQIIEKCMM KaK OCO3HaHUSl COBEpIIAEMbIX
JNEWCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 337a4 U CPEACTB JUJIS UX JTOCTUKECHUS;
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON MH(OPMAIMOHHO-TI03HABATEIbHON
NEeSATEeIbHOCTH, BKIIIOYAasi YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uHbOpMallMK, KPUTHUECKH OLEHUBATh U  HWHTEPIPETHPOBATh HHGPOPMAIHIO,
MOJIyYaE€MYIO U3 Pa3JINYHbIX HCTOYHUKOB;

Buowt oesmenvnocmu:
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N3yueHnne KJIacCHMUECKOrO OMNpENETIeHUs] BEpPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpenue npuMepoB BEIYHMCIICHUS BEpOSATHOCTEH. Perienne 3a1a4 Ha BHIYUCIICHHE
BEPOSITHOCTEH COOBITHH.

Xoxa pa6oTbl
[Ipumep 1. B smuke nexxatr 10 mrapoB: 3 kpacHbIX, 2 cMHUX M 5 Oenbix. Hayran
BbIHUMAETCA OAWH Mmap. KakoBa BepOSITHOCTh TOTO, YTO 3TOT IIAp ILBETHOU (HE
OenbIif)?

I cioco6. [lycTh coObiTHE A — TOSIBIIEHUE KPAaCHOTO Iapa, B — mosiBiieHne cuHero

3
mapa, Tornra A+B — nosBnenune nsetHoro mapa. O4eBHIHO, YTO P(A)=1—O, P(B)=

gl |-

2
1—0: . Tak xak coowmiTHg A u B COBMCCTHBI, K HUM IIpUMCHHMA TCOpCMa CJIOKCHHUA
1

BepositHocTei: P(A +B)=P(A)+P(B)= 1% + %2 s

II cnoco6. Ilycte cobeitie C — mosiBaeHue Oenoro mapa, toraa coOeithe C —

5 1 =
nosiBjiecHUe He Oenoro (T. €. 1BEeTHOro) mapa. OueBUAHO, P(C)ZE =5, a P(C)=1-

1,11
P(C)=1-> =~

IIpumep 2. BeposAtHOCcTh mnomamaHuss B MuuleHb crpenkoMm pasHa 0,6. Kakosa
BEPOSATHOCTH TOTO, YTO OH, BHICTPEIUB M0 MUIIEHH, TPOMaXHETCs?

Ecnu cobbiTue A — monagaHue B MuUllleHb, TO N0 ycinoBuwo P(A)=0,6. IIpomax —
TIPOTHUBOMNONOKHOE MONAJaHUI0 COOBITHE, U €ro BeposaTHocTh P(A) = 1-P(A) = 1-0,6 =
0,4.

[Ipumep 3. B pore u3 100 commar gBoe WMEIOT BhIciiee oOpasoBaHue. Kakosa
BEPOSATHOCTH TOTO, YTO B CIy4yailHBIM 00pa3zoM copMuUpoBaHHOM B3BoAE U3 30 congat
OyZneT XoTsl Obl OIMH YEJIOBEK C BHICIIMM 00pa3zoBaHUuEM?

[Tyctb coObiTHe A — BO B3BOJIE€ XOTs OBl OJMH YEJIOBEK MMEET BhICIIEEe 00pa30BaHuUE,
TOoraa cobbITHE A— HH OJMH YENOBEK BO B3BOJE HE UMEET BBICIIEr0 0Opa3oBaHus. B

JIAaHHOH CHTYyalluM TIpole BhraucauTh P(A), yem P(A). Haitnem P(A). Yncno crnoco6os
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cocTapjeHus B3BoAa B KoimuecTse 30 yenmosek u3 100 conpar portsl paBHO C3J.

Ywucio coiaTt, He UMEIOIUX

BbICIIET0 0Opa3oBaHus, paBHO 100 — 2 = 98. M3 98 yenoBek coCTaBUTh B3BOJ B
30 .

konnuectBe 30 uyenoBek MoxkHO Cgyg cmocobamu. Haiinem BEposSITHOCTH TOTO, 4YTO

cpcau 0T06paHHLIX 30 d4YeoOBEK HET HH OAHOIo0 C BBICHINM 06paBOBaHHCM2

30 _98
P(K): Cog _ 30168 _ 6970 _ 161
c39 o _1o0! - 99-100 - 330-

100 301701

— A)=1- 161 _ 169 _
Ortcrona HaxoauMm P(A) = 1-P(A)=1- 230 = 330 =0,512.

[Ipumep 4.BeposATHOCTH IONAJaHUs B OIYXOJIEBYHO KIETKY «MUILIEHB» IIEPBOTO
panuonyknuaa pasHa P =0,7, a Broporo —P =0,8. HaiiTn BeposiTHOCTh momnagaHusi B
KJIETKY - «MULIEHBY, €CJIA OBl OTHOBPEMEHHO HUCII0Ib30BAIMCH 00a Ipernapara.
Pemenwne: P(A+B)=P(A)+P(B) - P(A -B)=0,7+0,8 - 0,56=0,94.

[Ipumep 5. B 0GonbInoi momynsnuu MiI0OJ0BOM MymKH 25% MyX UMEIOT MYTaIHIO
a3, 50% - myranuro KppuibeB, a 40% Myx ¢ MyTtanueu ria3 M KpbeuibeB. Kakosa
BEPOSATHOCTb TOTO, YTO Y MYXH, HayJauy BbIOpaHHOW W3 3TOW MOMYJISIUHU, OKAKETCS
XOTs1 OBl OJTHA U3 ATUX MyTalui?

Pewenue: A — CoObITHE, cocTodllee B TOM, UTO CIy4yailHO BbIOpaHHas Myxa MMEET
MyTaluu riaa3. B - ectb coObITHE, COCTOsAIIEE B TOM, YTO CIIy4yailHO BHIOpaHHAs Myxa
MMEET MYTAlUI0 KpbUIbEB. BEpOATHOCTH TOTO, 4YTO MyXa HMMEET OJHY WM 00e
mytanuu: P(A+B)=P(A)+P(B) - P(AB). Tornga P(A+B)=0,25+0,5 - 0,4- 0,25=0,65.
3agaHus:

1. TloGemutenb COpEeBHOBAaHUS Harpaxaaercss npu3oM (coObiTHe A), JEHEKHOH
npemueit (coowsitTrie B), menansio (coowprtrie C). UTo mpeacTaBiIstoT coO0H COOBITHS
A+B?

2. Typuct uMeeT BO3MOKHOCTh MoceTuTh 3 ropoaa: A, B u C. O6o3nauaeM cOOBITHS:
A — Typuct nocetus ropoa A; B - Typuct nocerus ropoa B. C-typuct nocetus ropoj

C. B uem 3aximrouaercs coositue A+C?
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1
3. IlycTh BEpOATHOCTH TOTO, YTO 3a0er BhIMTphIBaeT J[>kuM, paBHa -, a BEPOSITHOCTh
3

1
TOI'0, 4TO 3a0er BBIMI'PACT TOM, paBHa E KaxkoBa BCPOATHOCTL TOI'O, 4TO 3a0er

BBIMTPAET OJIMH U3 HUX?

4. BeposiTHOCTH TOTO, YTO y B3POCIIOTO MallMeHTa Bce 3yObl coxpaHmiuch paBHa 0,67.
BeposiTHOCTH TOTO, 4TO HEKOTOpble 3yObl OTCYTCTBYIOT paBHa 0,24. BeposiTHOCTBH
TOTO0, 4TO OH 0e33yOniii paBHO 0,09. BBruncauTh BEpOATHOCTHh TOTO, YTO y MAIMEHTa
HECKOJIbKO 3yOOB.

5. B samuke B ciiydalHOM ToOpsiake pasnoxkenbl 20 netanei, IpudeM ISITh U3 HUX
ctanaaptHeie. Pabounii Oeper Hayaady Tpu aetanu. HallTu BeposSTHOCTH TOTO, YTO MO
KpallHEel Mepe OHa U3 B3ATHIX JAETaJICd OKaXETCsl CTaHIapTHOM.

6. HaiiTu BepOATHOCTH TOro, YTO HayJaady B3STOE JABY3HAYHOE YHUCIO OKaXETCS
KpaTHBIM JI00 3, 1100 5, 1100 TOMY U APYTOMY OJTHOBPEMEHHO.

7. I3 xosoap! B 36 KapT Hay/1auy BEBIHUMAETCA OJIHA KapTa. KakoBa BEpOSATHOCTH TOTO,
4yTO Oy/eT BbIHYTa KapTa OyOHOBON MacTu WiH Ty3?

8. B xonone 36 xapt. Hayran BelHEMaeTcs oqHa kapra. KakoBa BEpOsSTHOCTB TOTO, YTO
3Ta KapTa Jubo Ty3, 1100 gama?

9. B mauke HaxomuTcs 12 OMICTOB JEHEXKHO-BEIIEBOW JoTepen, 16 OwieToB
CropTUBHOMU JoTeper U 20 OUIETOB XyA0XKECTBEHHOM joTepen. KakoBa BEpOATHOCTh
TOT0, UTO HayJaqy

BBIHYTHIH OJMH  Oujer Oynmer OwieroM JUMOO  JEHEKHO-BEHICBOM,  JMOO
XyJI0’)KECTBEHHOM Jl0TEpen?

10. B smmke nexat S5 Oenbix, 10 yepHbix u 15 kpacHbix mapoB. KakoBa BEpOATHOCTh
TOTO, 4YTO Hayraj BbIHYTHIM mmap He Oyner OenbiM? (Pemmth 3amauy aByms
croco0amu.)

11. BepoaTHOCTH BBIMIPHINIA TJIABHOrO mpus3a paBHa 1078, KakoBa BeposATHOCTL He
BBIUTPATH TJIABHBIN MTPU3?7

12. HaiiTu BEpOATHOCTh TOTO, YTO HayraJ BbIHyTash U3 MOJIHOTO Habopa JHOoMUHO (28

KOCTEi1) 0/1Ha KOCTh IOMUHO HE OyAET «ayosiem».
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13. B Baze crosaT 4 Genbix U 7 KpacHbIX acTp. KakoBa BEpOATHOCTH TOTO, UTO CPEAU
CIIy4ailHbIM 00pa3oM BBIHYTBIX W3 Ba3bl TPEX LBETKOB OKAXXETCS MO KpailHell mepe
ojaHa Oenas actpa?
14. B crynendeckoil rpymnme 22 4enoBeka, cpeaud KOTopeix 4 aeBymku. KakoBa
BEPOSATHOCTh TOTO, YTO CPEOU TPOMUX CIydyallHBIM 00pa3oM BBIOpPAHHBIX U3 3TOH
Ipynnbl CTYACHTOB JJIsl y4acThs B KOH(EPEHLUHU OKAXKETCS MO KpailHel mepe oJHa
JIEBYIIIKa?
15. BeposTHOCTB MOpaXeHUsI MULLIEHU IIPU IIEpPBOM BbIcTpene paBHa 0,7. BeposaTHOCT
NOPaKEHUsI MMILIEHU NpH BTOpOM BbICTpesie paBHa 0,8. BeposTHOCTH mopaxeHus
MHILEHU U MPHU NIEPBOM, M MPU BTOPOM BbICTpenax paBHa 0,56. Haiitu BeposATHOCTH
TOT'0, YTO:
1) MuieHp OyieT nopakeHa XoTs Obl OJJHUM BBICTPEIIOM;
2) MHILIEHb HE OyJIeT MOpa)KeHa HU OJTHUM U3 BBICTPENIOB.
INPAKTUYECKASA PABOTA Ne 92

Pewenue 3a0au ¢ nomouybio meopemot yMHONCEHUA 6EPOAMHOCHIEN
Heap padorbi: HayuynuThCsl BEIYUCIATH BEPOSITHOCTH COOBITHIA.
Pe3yabTarsl:
npeomemuuvle:
- c(OpMHUPOBAHHOCTb MPEACTABICHUNH O IMpoleccax | SBICHUSX, HMEIOLUX
BEPOSTHOCTHBIM XapakKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHPE,
OCHOBHBIX MOHSTHUSX JJIEMEHTAPHOM TEOPUHM BEPOATHOCTEW; YMEHHUM HAXOAUTh U
OLICHHMBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MNPAKTHUECKUX
CUTYaLUSIX;
mMemanpeomenmmuple:
- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON MH(OPMAIMOHHO-TI03HABATEIbHON
NEATENIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHPOBATHCA B PA3JIMYHBIX MCTOYHHKAX
uHbOpMallMK, KPUTHUECKH OLEHUBATh U  HWHTEPIPETHPOBaTh HHGPOPMAIHIO,

MOJTy4aeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;
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- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMallMOHHO-103HABATEIbHON
NEeSATEIbHOCTH, BKIIIOYAas YMEHUE OPUEHTUPOBATHCS B pA3JIMYHBIX HMCTOYHUKAX
uHpOpMaluy, KPUTHUECKH OLEHUBAaTh U HUHTEPIPETHPOBATh HMH(POPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UCTOYHUKOB;

Buowt oeamenvnocmu:

Nzyuenne KJIACCUYECKOI0 OTIpeIeTICHUS BEPOSATHOCTH, CBOICTB
BEpOATHOCTH.PaccMOTpeHre mpUMEPOB BBIYMCIIEHUs BeposTHOCTEH. Pemenue 3amau
Ha BBIYMCIIEHUE BEPOSATHOCTEN COOBITHH.

Xoa padoTbl

[Ipumep 1.B kopobOke copepxatrcs 3 Oenbix U 3 kedaTblx Tabmetku. M3 xopoOku
JBaXK/1bl BHIHUMAIOT HayTraJ [0 OJHOM TablieTKe, HE BO3Bpallas ux B kopoOky. Haiitu
BEPOSITHOCTh MOSIBJICHUS O€NbIX TaOJIETOK MPHU BTOPOM HCTIbITaHUU (coObITHE B), eciu
IIPY IIEPBOM HCIIBITAHUU OblIa U3BJI€UEHA JKenTas TabyieTka (coobiThe A).

Pewenue: Tlocne nepBoro UCHbITaHHS B KOpPOOKE OCTaslioch 5 TaOJETOK, U3 HUX 3
oenbix. ckomoe ycinoBue BepostHoctu: P(B/A)=3/5 =0,6.

[Ipumep 2. B xopoOke HaxoauTcs 8 KpacHbIX U 6 Oenbix TabieTok. M3 xopoOku
MOCJIeI0OBAaTEIbHO 0€3 BO3BpalleHUs H3BJIeKaloT 3 Tabnerku. HallTu BeposaTHOCTH
TOT0, YTO BCe 3 TabJIETKH OeIbIe.

Pewenue: O603nauum; A1 - mepBas Tabnerka Oenasi, A, - BTopas TabieTka Oemnasi, Az

- TpeThs TabyeTka Ocenast. P(A1A2 A3)=P(A1)P(A2 /A1) P(As/A1 A);

P(A)= = P(AJAY= =5 P(AJAIA) = P(A)=PAAA)=2 2.2 =2
= 0,055.

[Tpumep 3. Ilycth MMeroTcs ciaeAyronue COOBITHS: A — «HM3 KOJIOAbI KapT BBIHYTa
namMa»; B — «u3 KoJIOJBI KapT BbIHYyTa KapTa MUKOBOM MacTu». UTO mMpeacTaBiisieT
coboit coositue AB? Pewenue: AB ectb coObiTue «BBIHYTa nama nuk». CooObiTie B
HA3BIBAOTCS HE3aBUCUMBIMH OT COOBITHS A, €CITH MOSBJICHUE COOBITHS A HE U3MEHSCT
BEPOSITHOCTHU TOSIBJICHUSI COOBITHS B.

BepO}ITHOCTI) MOSIBJICHUS] HECKOJIBKHUX HE3aBHCHUMBIX COOBITHUH paBHa IMPOU3BCACHHUIO

BeposiTHOCTel 3Tux coobiThii: P(A-B)=P(A)- P(B).
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Jlns 3aBucuMbix coObiTuii: P(AB)=P(A)-P(B/A). BeposTHOCTh TIpOM3BEACHUS IBYX
COOBITHII paBHA TMPOWM3BEICHUIO BEPOSTHOCTH OJHOTO W3 HHUX Ha YCIOBHYIO
BEPOATHOCTh JPYroro, HaWJICHHYIO B TPEAINOJIOKEHUH, YTO TIEPBOE COOBITHE
MIPOU3OIILIO.

[Tpumep 4.HaiiTu BEposSTHOCTH COBMECTHOTO MOSIBICHUs TepOa Mpu OAHOM OpOCaHUU

nByx MoHeT. Pewenue: P(AB)=P(A)-P(B) =

N |-
N
|

[Tpumep 5. B nabopatopun paboTaroT 7 >keHIIUH U 3 My>K4uHbl. CaydailHeiM 00pa3zom
U3 YHWClIa 3TUX COTPYAHUKOB [JIsI HAyyHOW KOH(EpPEHLUH BBHIOMPAIOTCS OJUH
JOKJIATYUK M OJJUH COMOKIaTINK. KakoBa BEpOSITHOCT TOTO, YTO JOKJIATIUKOM OyIeT
BbIOpaHa JKEHIMHA, & COJOKIATINKOM — MYy>KIHHA?

[Tyctb coObiTHE A — NOKIaIYMKOMBBIOpaHa JKEHIIMHA, coObITHE B — comokiaguuk —
MY>KIHHA.

1-i1 cioco0. BeposTHOCTH TOro, YTO CHaydajga BHIOMPAJICS OCHOBHOW JOKJIAJUUK U UM
7
OKa3aJlach KEHUIMHA (HACTYIUIIO COOBITHE A), paBHA P(A)ZR‘ BepositHOCTE TOTO, YTO

BTOPBIM BBIOHMpAJICS COAOKIAIUUK U UM OKa3aJics MyKUMHa (Tpou3ouwio coobitie B),
BBIUMCIISIETCSl MPU  YCJIIOBUHM, YTO MEpPBOM yke ObUla BbIOpaHa J>KEHUIMHA, T. €.
7 1 _ 7

P(B/A)= = = Tlo opmyse umeem P(AB) = P(A)P(B/A)= == = .

2-1 croco6. BeposTHOCTH TOTO, YTO MEPBBIM BRIOMPAJICS COAOKIATUYMK H UM OKa3ajcs
My>XunHa (mpousonuio coOeite B), paBHa P(B)=A. BeposiTHOCTH TOT0, 4TO BTOPHIM

BBIOMpAJICSL JOKJIAAUYMK M UM OKa3zallach >KEHIMHA (COoObITHE A), BBIUMCISETCS MPU

YCIIOBUHU, YTO MEPBHIM YK€ BBIOpaH MykuuHa, T. €. P(A/B) Zg. [To dhopmyne momydaem

P(B/A) = P(B) P(A/B)=—- 2 = —.

3aoanus:

1. Y3 xonmoasl B 36 KapT HayJady BBIHUMAETCS OJHA KapTa. BISCHUTH, SABISIOTCS JIK
HE3aBUCUMBIMU COObITHS A u b, eciim A — mosiBUICAKOpOib, b — BbIHyTakapta
YEepBOBOW WU

MMUKOBOU MAcCTH.
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2. V3 xonoxwl, coaepxkamied 36 KapT, MOCJIEAOBATEIbHO BBIHUMAIOTCS 2 KapThl.
Paccmotpum coObitust A u b, rie A — BTOPBIMBBIHYT Ty3, b — MEpBBIMBBIHYT TY3.
3aBucumMsl i1 coObITHSI A 1 b?

3. Ha crone nexat 4 cuHUX U 3 KpacHbIX KapaHzjamia. Penaktop aBaxabl Hayraj Oeper
[0 OJHOMY KapaHjaily U oOpaTHO MX HE KiaaeT. HaliTu BeposTHOCTH TOro, 4ToO: 1)
BTOPbIM OBbUT B3ST KPacHBIM KapaHJall MpH YCIOBUHU, YTO TEPBBIM ObLI CHUHUM; 2)
BTOPBIM B3ST CHHHMI KapaHJIall MpU YCIOBUHU, YTO IEPBBIM OKa3alcsi CHUHUN; 3)
BTOPBIM B3SIT CHHHMM KapaHJall MpU yCIOBUU, YTO TIEPBBIM ObLIT KPacCHBIH; 4) BTOPhIM
B3ST KpacHbIl KapaHJall MNpPH YCIOBHHM, YTO TEPBBIM TAaKXKE OKa3alCs KpAaCHBIM
KapaHJaarl.

4. U3 smuka, copeprkamiero 4 6eblx U 5 KpacHBIX IApoB, 2 pa3a HayraJl U3BJICKAIOT
10 OJHOMY IIapy, He Bo3Bpaiias ux ooOparHo. Hailtu BeposiTHOCTH TOTO, 4TO: 1)
BTOPBIM U3BJICYEH KPACHBIN 1IAp MPU YCIOBUHU, UTO MEPBBIM TAKXKE OKA3AJICS KPACHBIN
miap; 2) o0a pasza U3BJIEKAINCh KPACHBIE IIaPHI.

5. U3 uucen 1, 2, 3, ..., 11, 12 caydailHpiM 00pa3oM BBIOMPAIOT OJIHO YHUCIO U
paccMaTpuBalOT ABa COOBITHS: A — BbIOpaHOuYeTHOE 4HCiIO, B — BbIOpaHoumCIIO,
KpaTHOE TpeM. BBISICHUTD, ABISAIOTCS JIM COObITUSI A U B HEe3aBUCUMBIMU.

6. B U3rotoBneHHON NapTUM NETCKUX MsUel BEPOSTHOCTh MOSIBICHUS OpPaKOBAaHHOTO
. 3
msaya paHa 0,004. IIpousBonbHBIM 00pa3oM B KpacHBbIM LBET OKpalIeHbI S BCeX

MSIYEH, & OCTAIbHBIE MSIYM OKpaIlIeHbl B CHHUK. KakoBa BEpOSTHOCTH TOTO, UTO HAYTA
BBIHYTBIN Ms14 OyJ1eT HeOpaKOBaHHBIM U KPACHBIM?

7. Tpu cTpesika HE3aBUCUMO JAPYT OT Apyra CTPEJSAIOT M0 MUIICHU MO OJHOMY pasy.
BepositTHOCTH TIONIaianus B MUILEHB JJ1s1 HUX paBHbI cooTBeTcTBEHHO 0,2; 0,5 n 0,4.
Haittu BEposITHOCTB TOrO, YTO BCE TPU CTPEJIKA NMOMAAYT B MUILIEHb.

8. BeposATHOCTh momnajgaHus B MHIIEHb CTpeskoMm paBHa 0,6. KakoBa BepOsSITHOCThH
TOr0, YTO CTPEJOK MOMagacT B MHUIICHb B KAXKJAOM M3 JIBYX IMOCJIEIOBATEIbHBIX

BBICTPEIOB?
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9. BeposTHOCTh MOpakeHUs 11eJId NepBbIM opyauemM paBHa 0,7, a BropeiM - 0,6. Halitu
BEPOSITHOCTh MOPAKEHUS L€ O0OMMHU OPYIUSMH, CTPEJIABIIMMH HE3aBUCUMO JIPYT
OT JpyTa.

10. B ypue 2 Genbix, 3 KpacHBIX U 5 YEpHBIX MAPOB. J[BaXkabl BBIHUMAIOT 110 OAHOMY
mapy ¥ BO3BpAIlAlOT UX 00paTHO B ypHY, KakoBa BEpOSTHOCTH TOTO, YTO: 1) mepBhIM
BBIHYT KPACHBIN 1Iap, @ BTOPHIM - YEPHBIH; 2) MEPBbIM BBIHYT YEPHBII 11ap, a BTOPbIM
- Oenprit?

11. Bpocatot Tpu urpanbHbeie KocTd. HailTu BEpOATHOCTh BhINAAECHUS YETHOTO YHCIIA
OYKOB Ha KaX101 KOCTH.

12. JIBaxasl OpocaroT UrpajibHyro KOcTh. CoObITHE A — MPUIIEPBOM OPOCAHUU BBHINIAIO
6 oukoB, coOwbiTHe B — Bpesynbrare BTOpOro OpocaHusi MOSBHIJIOCH YUCIIO OYKOB,
KpaTtHoe TpeM. Haiitu BeposiTHOCTh coObITHs AB.

13. JIBaxxzbl OpocaroT urpaibHyto KOcTh. CoObITHE A — MEpBBIpa3 BHINAIO YETHOE
quciio, coobiTue B — BTOpOIipa3 BhINaio yucio, MeHbllee Tpex. Hailtu BeposTHOCTH
coobiTust AB.

14. BeposiTHOCTh MonafaHus B 1IeJb MPU CTpesibOe U3 Tpex opyauil takosa: P1=0,75;
P,=0,8; P3=0,85. KakoBa BeposITHOCTh XOTs ObI OJTHOTO Momnajaanus (coobITHE A) npu
OJHOM 3aJINE U3 BCEX ATUX OPyAUi?

15. JIBa cTpenka CTpPENSOT MO MHUILICHH. BEposSTHOCTH MONajaHusi B MUIIEHb NPH
OJHOM BBICTpENE I mepBoro crpenka paBHa 0,7, a ans Broporo — 0,8. Haiitu
BEPOSITHOCTH TOTO, YTO IIPH OJHOM 3aJIIE€ B MUILEHb ITONAJET TOJIBKO OJUH CTPEJIOK.
OTBeTbTE Ha KOHTPOJIBHBIE BOIPOCHI

1) maiite KIaccU4YecKoe OrNpeieiIeHue BEPOITHOCTH

2) mpuBeANUTEe IpUMEphI 00JaCTeM, I/Ie MPUMEHSETCSl TEOPHs BEPOSTHOCTH IpU
UCCJIeIOBAHUN KaKUX-JIMOO MPOIECCOB.

INPAKTUYECKASA PABOTA Ne 93

Cocmaenenue 3aKkona pacnpeoeieHus OUCKPEemHOU CJIy4aiiHOll 6eTUYUHBL U

6blUUCIICHUE ee UUC/I06blX XapaKmePpUCmUuK
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Hean padorel: Hayunthes pemars 3a/1a4u ¢ UCTOJAb30BAHUEM 3JIEMEHTOB
MaTeMaTUYECKOU CTATUCTUKH.

PesyabTarsbi:

npeomemmnule:

- c(OpMHUPOBAHHOCTb MPEACTABICHUNH O Tpoleccax H SBICHHUSIX, HMEIOIUX
BEPOSITHOCTHBIA XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pEATbHOM MUDE,
OCHOBHBIX IOHSTHUAX JJIEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHUW HAXOOUTh H
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIIHUX MPAKTUYECKUX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEIINYUH;

MemanpeomemHuoie:

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMalMOHHO-103HABATEIbHON
NEATEIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTHPOBATBCA B PA3JIMYHBIX HMCTOYHHKAX
nHpopMaIuy, KPUTUYECKH OlLCHMBAaTh U  HMHTEPHPETUPOBaTh MHGMOpPMALHIO,
MOJIyYa€MYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

- BJIaJICHUE HABBIKAMM IO3HABaTEIbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUL] CBOETO
3HaHUS U HE3HAHMS], HOBBIX [TO3HABATEIIBHBIX 33/1a4 U CPEACTB JUISl UX TOCTHKECHHUS;

- TOTOBHOCTbh U CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(DOPMALMOHHO-TIO3HABATEIbHON
NEATEIbHOCTH, BKJIIOYas YMEHHE OpPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHKAX
nHpopMaIuy, KPUTUYECKH OlLEHMBATh U  HMHTEPHPETUPOBaTh MH(OOpPMALHIO,
MIOJIy4aEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

Buowt oeamenvrnocmu:

PaccMmoTtpenune npumMepoB BBIUUCICHUS BEPOSTHOCTEN. Perienre 3a1a4 Ha BEIYMCIICHHE
BEpOSITHOCTEW CcoObITHIl.Perenne mpakTuueckux 3agad Ha oO0pabOTKYy YHCIOBBIX
JAHHBIX, BBIYUCIIEHUE UX XapaKTEPUCTUK

Xoxa padoTbl

[Ipumep 1. Ha mytu nBwxkeHus aBTomammHbl 4 cBeTodopa, KaKIbI M3 KOTOPBIX

3ampelnaeT JalbHEeHIee ABM)KEHWE aBTOMAIIUHBI ¢ BepoAaTHOCThIO 0,5. Haltu psan

217



pacmpenenieHuss yucia cBeTo(OopoB, MPONIAEHHBIX MAIIMHON O TMEPBOM OCTAHOBKH.
Yemy paBHbI MaTEMaTUUYECKOE OKUIAHUE U TUCTIEPCUS 3TOM CIIydaillHOW BETMYUHBI?
Pemenue: Ilycte X — nuCKpeTHas cliydaiiHas BeTUYHMHA, paBHAsl YHMCIy CBETO(GOPOB,
MIPOMJIEHHBIX ABTOMOOMJIEM JI0 MEPBOMl OCTAHOBKH, OHA MOXET NPUHUMATh 3HAYEHUS
0,123, 4.

Crnyuaiinas BenuuuHa X NMpUHUMAET 3HaueHue paBHoe (), eciau aBTOMOOWIIB MOMajl Ha
3ampemamuid CUTHAI Ha TIEPBOM ke cBeTodope, BeposTHOCTh 3Toro P(X=0)=0,5.
Crnydaiinas BeamurHa X NPUHUMAET 3HaY€HUE paBHOE |, eciim aBTOMOOWIIb Mpoexal
Ha MEpBOM CBeTOOpe M Momall Ha 3alpelialolldii CUTHAJl Ha BTOPOM CBETodope,
BEpOATHOCTH 3TOr0 P(X=1)=0,5- 0,5=0,25.

CrnyyaitHas BenuunHa X IMPUHMMAET 3HAYEHHE PAaBHOE 2, €CJIM aBTOMOOWIIb Mpoexail
Ha NEPBOM MU BTOPOM CBeTO(OpEe M MONal Ha 3anpeujalolluil CUTHAJ Ha TPETheM
ceetodope, BepossTHOCTD 3Toro P(X=2)=0,5- 0,5-0,5=0,125.

CrnyyaitHas BenuunHa X NPUHMMAET 3HaYEHHUE paBHOE 3, €CIM aBTOMOOWIIb Ipoexal
Ha MEpBOM, BTOPOM U TPEThEM CBEeTO(OpEe M MOMaj Ha 3alpeniarouidil CUrHajd Ha
4eTBEPTOM cBETO(OPE, BEPOATHOCTE 3Toro P(X=3)=0,5-0,5-0,5-0,5=0,5% =0,0625.
CrnyuaiiHas BeaMuMHa X NPUHUMAET 3HAYEHUE paBHOE 4, eciu aBTOMOOWIIb Mpoexal
Ha Bcex 4 cBerodopax, BeposATHOCTH 3Toro P(X=4)=0,5%=0,0625. Takum o6paszom,

3aKOH pAaCIpPENEIICHUs CIIyYaHON BETUYMHBI X UMEET BU/L:

xi0 1 2 3 4
pi 05 0,25 0,125 0, 0625 0,0625

PacueTsl mponsBeneHbl MpaBUIbLHO, TaK Kak cymma Y pi =1.

MareMaTnyeckoe 0KHIaHue:

M(X)=). xi-pi = 0-0,5+1-0,25+2-0,125+3-0,0625+4-0,0625=0,9375.

Jucnepeus: D(X) =Y, x? - p; —

(M(x))2 ==02-0,5+1%0,25+22-0,125+32-0,0625+4%:0,0625 - 0,9375% =1, 434,

[Ipumep 2. YCTpOHCTBO COCTOMT M3 TpPEX HE3aBHUCHUMO pPabOTAIONIMX 3JIEMEHTOB.

BeposTHOCTh OTKa3a KaxkJ10ro 3jieMeHTa B ogHOM onbiTe paBHa 0,1. CocTaBUTh 3aKOH
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pacrpeneneHus 4Yuciaa OTKa3aBLIMX DJJIEMEHTOB B OJHOM ONBITE, MOCTPOUTH
MHOTOYTOJBHUK pacnipeaeneHus. Halitu ¢pynkuuio pacnpenenenus F(X) u moctpouTs
ee rpapuk. Hailtu Maremaruueckoe OXUJAHUE, JTUCHEPCUI0 U  CpelHee
KBaJpaTUYECKOE OTKIIOHEHHUE TUCKPETHOMN CIIyYallHOW BEJIMYHHBI.

Pemenwe: 1) JluckpeTHas ciydaiiHas BeTUYHHA X={4HCIIO OTKA3aBIIMX JJICMCHTOB B
OJIHOM OINBIT€} HMEET CIEAYIolHe BO3MOXHBIE 3HaueHus: X1=0 (HU OAMH U3
AJIEMEHTOB YCTPOMCTBA HE OTKa3zani), Xp=1 (OTKa3ajd OJUH AJIEMEHT), X3=2 (0TKa3zajio
JIBa DJIEMEHTA) U X4=3 (OTKa3aJu TPH JIEMEHTA).

OTka3bl 3JIEMEHTOB HE3aBUCHUMBI APYr OT JApyra, BEPOATHOCTH OTKa3a KaKJIOro
AJIeMEHTa paBHBI MEXKIY CO00M, MorTOMY puMeHuMa popmyina bepuymu. YuutsiBas,
4TO, 10 ycJioButo, n=3, p=0,1, q=1-p=0,9, onpenenum BEpOSTHOCTH 3HAUCHUN:
P3(0)=C5°p® g*° =g =0,9% =0,729;

P3(1)=Cs! ptg*>! =3*0,1*0,92 =0,243;

P3(2)=C3?p? q*2 =3*0,12*0,9=0,027;

P3(3)=C3®p3 > =p3=0,1% =0,001;

[Tposepka: > pi = 0,729+0,243+0,027+0,001=1.

Takum 00pa3om, HICKOMBI OMHOMUANIbHBIN 3aKOH pacrpeeicHuss X UMEET BU/I;

3HaueHu X; 0 1 2 3

Bepositoctu pi | 0,729 | 0,243 10,027 | 0,001

2) JIns  MOCTPOCHUS MHOTOYTOJIbHUKA PACHpPEICICHUS CTPOUM MPSAMOYTOJbHYIO

CUCTCMY KOOPpJAHHAT.
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---------

[Io ocm abcumcc OTKIAAbIBAE€M BO3MOXKHBIC 3HAYCHHS Xj, @ 1O OCH OpJAWHAT —
COOTBETCTBYIOIIIME UM BeposTtHocTupi. [loctpoum Touku Mi(0;0,729), M(1;0,243),
M3(2;0,027), My(3;0,001). CoenvHUB 3TH TOYKH OTPE3KaMH IPSMBIX, MOJydaeM
HMCKOMBIH MHOTOYTOJIbHUK PacpeIeICHUsI.

3) Haiinem dynkiuto pacupeaeneaus F(x) = P(X<x):

-~

0 npa x<0.
0.729 mpH 0<x <1
F(x)=40972mpul<x<2,,

0.999 mpH2 <x < 3.
1 IIpH X > 3.

s x<0 umeem F(x)=P(X<0)=0;

st 0<x<1 umeem F(x)=P(X<1)=P(X=0)=0,729;

i 1<x<2 F(x)=P(X<2)=P(X=0)+P(X=1)=0,729+0,243=0,972;

g 2<x<3 F(x)=P(X<3)=P(X=0)+P(X=1)+P(X=2)=0,972+0,027=0,999;

st x>3 oynet F(x)=1, T.x. coObITne nocrtoBepHo. Toraa rpaduk GyHKIUU:
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4) lns ~ OMHOMHAJIBHOTO  pacmpeseneHuss  X:  MareMaTHYeCKoe  OXKHIAHUE
M(X)=np=3*0,1=0,3; JACTICPCHST D(X)=npq=3*0,1*0,9=0,27; cpenuee
KkBagparnaeckoe otknonenre o(X)=VD(X )=\0,27~0,52.

3aganus:

1. 3apgaroT 11 3aKOHBI PACNpPEICIICHUS JUCKPETHON CIIy4YalHOW BEJIMYMHBI CIICTYIOIIUE

TaOIUIBI?

A) x1 2 3 4 B xl 2 3 4

Pi 01 04 03 0,2 Pi 0,1 0,2 03 0,5

2. B notepee BoimymieHo 100 6wmeroB. PaswirpsiBasics oauH Bemrpsim B 50 y.e. u
necarb Bemurpbimedn no 10 y.e. Hailitm 3akoH pacnpeneneHus BEIMYMHBI X —
CTOMMOCTH BO3MOKHOTO BBIMTPHIIIIA.

3. BeposiTHOCTh TOrO, 4TO TOKYIATeNIbh O3HAKOMUJICS 3apaHee C PEeKJIaMoi ToBapa
paBHa 0,6 (p=0,6). OcymiecTBisieTcss BBIOOPOUYHBIH KOHTPOJb KadecTBAa PEKJIaMbI
IyTEM ONpOca MOKYyIaTejaed 10 MEepBOro, M3yYMBIIEro pekiaMmy 3apaHee. CoCTaBUTH

PAIl pacupeacsieHrs] KOJIUYECTBA OIMTPOLIEHHBIX IMOKYNATEIICH.
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4. Tlycth 3a/1aH 3aKOH pacrpeeeHus ClyqailHoi BeTUYruHbI X:
X |1 2
P (0,2 (0,8

Havitu €€ uncnoBbie XapaKTEPUCTHUKHU.

7.]_II/ICKpCTHaH cnyqaﬁHaﬂ BennuynHa X 3a/laHa 3aKOHOM PaCIIpPCACICHUA

X 1 4 8

P 0,3 0,1 0,6

Haittu dynkmuio pacnipenenenus F(X) u moctpouTts ee rpaduk.

8. CoCTaBUTh 3aKOH pACHPEACICHUS CIy4YalHOW BEJIWYMHBI X-YWCJIA BBINAJICHUN
ISATEPKU MPHU Tpex OpocaHusix urpaibHoit koct. Beraucouts M(X),D(X), o(X) sroit
BEJTUYMHBI.

INPAKTHYECKAS PABOTA Ne 94

Pewenue npakmuueckux 3a0ay Ha 00padboOmMKy 4UC106bIX OAHHBIX, 6bIUUCICHUE UX
Xapaxkmepucmuk

Hean paborel: HayunThes pemiath NpakTUYECKHe 3aa4ud Ha 00paboTKy

YUCJIOBBIX JJAHHBIX.

Pe3yabTarsl:

npeomemuuvie:

- c(OpMHUPOBAHHOCTb MPEACTABICHUNH O IMpoueccax | SBJICHUSIX, HMEIOLUX

BEPOSATHOCTHBIA XapakKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pEATbHOM MHDE,

OCHOBHBIX MOHATHUSX JJIEMEHTAPHOM TEOPUHM BEPOATHOCTEW; YMEHHUM HAXOAUTh U

OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIINX NPAKTUYECKUX

CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbBIX BEJINYUH;

- BIIQJICHUE HABBIKAMH HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIpH

pelIeHny 3aaay;

MemanpeOMemubte:
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- BJIQJICHUE HABbIKAMHU IMO3HABATEJIBbHOW pEQIIEKCHUM KaK OCO3HaHUs COBEpPLIAEMBIX
JNEVUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHWS U HE3HAHUS, HOBBIX [TI03HABATENIBHBIX 3a7a4 U CPEACTB IS UX TOCTHKCHUS;
-TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAalMOHHO-TTO3HABATEIHHON
NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHHMKAX
uHpOpMaluy, KPUTHUECKU OLEHUBAaTh M  HUHTEPIPETHPOBaTh HHPOPMAIHUIO,
ITOJIy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;
Buowl oeamenvnocmu:
O3HakoOMIIEHHE C NIPEACTABICHUEM YHUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU.
Pemenne mpakTuyeckux 3adad Ha OOpaOOTKY YHCIOBBIX AAHHBIX, BBIYUCIEHHE HX
XapaKTEpUCTHK.
Xoxa pa0doThI:
Kaxk noctpouts Bapuanmonssiii psia B Excel
BapuanuoHHbIi pssiT MOXKET OBITh:

- IUCKPETHBIM, KOTla U3y4aeMbIi IIPU3HAK XapaKTEPU3YETCS ONPEIECIICHHBIM
YUCIIOM (KaK MPaBUJIO LENBIM).

- HIHTEPBAJIBHBIM, KOTa ONPEIEIICHBI TPAHULBI «OT» U «JI0» JIJI1 HENPEPBIBHO
BAPBUPYEMOT0 NpHU3HAKa. VIHTEpBAIBHBIN Pl TAKKE CTPOSIT €CIIM MHOKECTBO
3HAYEHUHN JUCKPETHO BAPbUPYEMOT'O IIPU3HAKA BEJIUKO.

PaccmoTpum npumep nocTpoeHHs! AMCKPETHOTO BapUALMOHHOTO Psia.

[Tpumep 1. IMeroTcst JaHHBIE O KOJIMYECTBEHHOM cocTaBe 60 ceMeil.

th

3 L4 | & | s |3 | 4| 1| 41 3

L

4 3 3 + <4 4 & 5 5 3 <4 1

3 < 3 5 4 3 5 3 3 2 3 3

6 5 3 4 4 2 3 4 4 6 5 1

5 2 6 2 3 3 4 5 4 4 6 <4
redifiman

[TocTpouTh BaprallMOHHBIN PSAJI U TTOJIUTOH PACIIPEEICHUS

Pewenue.
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AJITOPUTM NMOCTPOEHUS BAPUALIMOHHOTO Psijia:
1) Otkpoem Tabmuibl Excel.

2) Beenem maccuB naHHbIX B quana3oH Al:LS. Eciu Bel n3ydaeTe JOKYMEHT B
anekTpoHHou dopme (B popmare Word, Harpumep), 1Sl 3TOTO JJOCTATOYHO BBIJCIHUTH
Ta0JIUIy C IAaHHBIMH M CKOITUPOBATh €€ B Oydep, 3aTeM BBIICIUTD sUeiiky Al u
BCTaBUThH JIAHHBIC — OHW ABTOMATUYCCKU 3aMMYT TTOIXO/ISIIANA THUATIa30H.

3) [Moncuntaem 06beM BEIOOPKH N — YUCIIO BBIOOPOUHBIX JAHHBIX, AJIS ATOTO B SYCHKY
B7 BBeneM dopmyiny =CUET(A1:L5). 3ameTm, uTO JUIs TOTO, 4TOOBI B GOPMYITy
BBECTH HYXHBIN JTMana3oH, Heo0s13aTeIbHO BBOJUTH €r0 0003HAYCHHUE C KIaBUATYPHI,
JOCTATOYHO €T0 BBIICTHUTD.

4) OnpenenanM MUHUMAaJIbHOE U MaKCUMaJIbHOE 3HAaUEHHE B BHIOOPKE, BBES B SIUEHKY
B8 popmyny =MHUH(A1:L5), u B ssueitky B9: =MAKC(A1:L5).

Puc.1.1 Ilpumep 1. Ilepsuunas oopabomxa cmamucmuyeckux OGHHbIX 8 Madauyax
Excel

[ragmas Borssna PasmeTsa crpammii Dopmyss Aasriie Peuer3nposanite Buy

4

\

Beraswn X & Y4 - T

CyMM - X & 5 | sMAKC(AL1:LS)
A B C D E F G = |
1 2 - 6 S 3 . . = 1
) 3 3 3 3 3 3 ‘
3 4 2 <
4 ) 4 4 3 4 4 “
5 . - 2 3 3 4 Py < 6 3
5 a
6
7n 60
g8 min 1
5 max IW‘AKC(,‘«I L5)
10 MAKClumenol: [wnenod ) Pl

5) Hanee, moArOTOBUM TaOIUILY JIsl TOCTPOCHUS BAPUAIIMOHHOTO Psijia, BBEIS
Ha3BaHUs I CTOJIOIa WHTEPBAJIOB (3HAYCHHI BapUaHTHI) M CTONOIA YyacToT. B
CTOJIOCI] MHTEPBAJIOB BBEEM 3HAUCHUS IIPH3HAKA OT MUHUMAIBHOTO (1) 10
MakcuMalibHOTO (6), 3aHsB quana3zoH B12:B17.

6) Beigenmum cronberr yactot, BBeaem Gopmyiny =HACTOTA(A1:L5;B12:B17) u
HaxkxmeM couetanue knauil CTRL+SHIFT+ENTER

Puc.1.2 Ilpumep 1. [locmpoenue sapuayuornoco psaoa

224



— | NaBHAN DIT3EK3 FaSMETKS CTRPaHWUUEI WopmMynbi AHaHHbBIE FEUEHINPOBAHNE oug

_1 ],. = i

[

E

|

Bcraente X K 4 a0 = = =||EEE
Bydep o6m.. = Wpudr BuipaEHnBanne Yueno Crnam Aueikn

CYMM v X Vv f ‘f‘{éCTfOTA(Al:Irj;ES:rEVlS)

A B C D E F G H | J K L
11 2 4 5 6 3 2 3 A 1 A 3 3
2 4 3 3 4 4 B - 5 bl 3 - 1
3 3 - 3 5 - 3 5 3 3 2 3 4
4 6 5 - - - 2 3 4 4 6 5 1
5 5 2 6 2 3 3 - 5 4 4 6 4
6
7 in 60 BapuaHTa X uacrora ni
8 min 1 ! =HACTOTA(A1:L5;E8:E13
3 max 6 2 | HACTOTA[MaCCHE_A3HHLIX; MaCCHB_WHTepBanos)
10 3
11 4
12 3
13 6
14

neshim¥sul

7) st KOHTPOJISI BBIYUCIUM CyMMY 4acToT rpu oMoy ¢pyHkuuu CYMM (3Hauok
¢byukuuu S B rpyrme «PegaktupoBanuey Ha BKIaake «I JaBHas»), BBIYUCICHHAS
CyMMa JIOJKHA COBIACTb C PaHEE BHIUMCICHHBIM 00BEMOM BBIOOPKH B sueiike B7.

HOCTpOI/IM IHOJIMT'OH:

1) BbIACTMB MOTYyYEHHBIM AUANA30H 4acToT, BhiOepeM koMaHay «I'paduk» Ha BKIIAJIKE
«BcraBkay. [lo ymon4aHuio 3HaYCHUSIMU Ha TOPU3OHTAIBHONU OCH OYyT MOPSIKOBBIE
yucjaa - B HamieM ciaydae or 1 Ao 6, 4To cOBHagaeT CO 3HAYEHUSMU BapHUaHTHI
(HOMepamu Tapu(dHBIX pa3psIoB).

2) HazBanue psiga auarpaMMbl «psii 1» MOXHO OO0 M3MEHUTH, BOCIIOJIH30BABIINCH
TOM ke onuuen «BpIOpaTh AaHHBIE» BKIAAKU «KOHCTPYKTOp», TMOO MPOCTO yAAIUTh.

Puc.1.3. [Ipumep 1. [locmpoenue noaueona wacmom
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mapranEs X wactoranl

extiftiosan

[IpoBeanTe aHAMH3 JAHHBIX TOMOBHIX YPOBHEH MPHOBLIH JIBYX

KOMITAHHIL.

Haiigure CPCOHEE 3HAYCHHE H CTAHOAPTHOC OTKIIOHCHHE

TPHOBUTH 1A KaKOOH KOMITAHHIL
CpaBHHTE PE3YIETATHEl MX OSATENBHOCTH 3a 10 JIeT
JIeATeNBHOCTE KAKOH M3 KOMIaHMi, mo BameMmy MHeHHI0, Oomee

yCIIETIIHa?

Tom Computers Comp Toukaru
2000 142 -6,2
2001 123 13,3
2002 -16,2 -3.4
2003 154 27.3
2004 172 282
2005 103 145
2006 6.3 -2.4
2007 1.8 -3.1
2008 34 15,6
2009 122 18,2

226




Yro0bI BBIACHHTD, KaKHC CYMMBI TPATAT CTYACHTBI BTOPOIO

Kypca B TEUEHIH HEMIENH, HTAACh B CTYIEHYECKOI CTOMOROIL,
ObLT mpoBeEH ompoc 20 cayyaiiHo 0TOOpaHHBIX CTYIEHTOB,
KOTOPBIIl Jal CIEAYIOIIHE PE3YIbTAThI:
220,315,220, 150, 310,310, 225, 178, 272, 310, 190, 145, 150,
220, 285, 112,150, 320,310, 220
(MaHHBIE VCIOBHEIE),

Haiimute cpeiHion0 apH(MeTHYECKy0, MOy I
CPEeIHEKBAIPATHYE CKOE O TKIOHEHHE PANA JAHHBIX.

Cnucoxk pekoMeHayeMoil TUTepaTypbl

Ocnosnas aumepamypa.

1. bawmaxose M. U. Marematuka: anreOpa M Hadyajla MaTEeMaTUYE€CKOTO aHaJu3a,
reOMETpUs: YUEOHHK I CTYA. YUPEKIECHUN cpea.nmpod. oopazoBanusa. —3 U3J., CTEP.
- M.: 3paTenbckuil eHTp «Akagemus», 2017.

LononnumenvHnas aumepamypa:

2. bawmarxoe M. U. MatemaTtuka: anreOpa W Hadajga MaTeMaTHUYECKOTO aHAJW3a,
reoMeTpus: 3aJadyHMK: y4de0.MmocoOue s CTyd. YUYpeXkIAeHUW cpea. mpod.
oOpazoBanus. — M.: U3narenbckuii ieHTp «Akagemusy», 2017.

Hnumepnem pecypcoi:

www. fcior. edu. ru (MuHdopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE
MaTepualbl).

www. school-collection. edu. ru (Exunas komutekunu udpoBbix 00pa3oBaTeIbHBIX
pPECypcoB).

[Tepedens cpencTB 0OydeHUS:

1. www. school-collection. edu. ru (Eaunas kotekuuu  1UGPOBBIX

00pa3oBaTeNbHBIX PECYPCOB).
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Ilpuiaoxenue

HexoTopble cBeleHUS U3 3J1eMEHTAPHOH MATEMATUKH
Aureopa

JleicTBUSI HAJI MHOTO4YJIEHAMHM
(a+b+c)m=am+ bm+ cm;
(a@a+b+c)m+n)=am+n)+b(m+n)+c(m+n) =

=am+an+bm+bn+cm+cn

a+b+c_a b+c
m m m m

JeiicTBUA HAX APOOSAMH
¢ adzxcb

d_ bd '
ac

w;

ad

e

a
b

+

a C
b d
a C
pTad"

DopMyJibl COKPAIIEHHOTO YMHOKEHUSA U JIeJICHUSA
(a+ b)? = a? + 2ab + b?;
(a +b)3 = a3+ 3a%b + 3ab? + b?;
a’? —b%? = (a+ b)(a— b);
(a+b+c)?=a?+b%+c?+ 2ab + 2ac + 2bc.

JleicTBHS CO CTENEHAMM

aman — am+n;

(ab)™ = a™b™;

(am)n — am-n;
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a\x™ a™
(E) —pm’
a® =1;
(a # 0);
a:1;
m 1
a —a—m,
an = Vam™.

JdedcTBHUS C KOPHAMH

Nab = ¥Va - Vb; (Va)" = Va™,
n\/a_’%. b bVar1
==

Vb’ Va a
. om ¢c _ c(Vatb)
Va™ = ar; NI S

KoMmiekcHbIe UyncIa

Anrebpanudeckas Gpopma

a + bi,
I'ne a — nelicTBUTEIBLHAS YaCTh KOMIIJIEKCHOI'O YHCJIA;

b — MHMMas yacTe;
i — MauMas equanna i = V—1; i2 = —1.
JlencTBUS HAJT KOMIUIEKCHBIMHM YHCIIAMHU
(@a+b)t(a/+b/i)=(ata)+ (bxb)i;
(a + bi) + (a — bi) = 2a.

Peumienue ypaBHeHui

» VYpaBHeHUE NIEPBOIi CTETICHU ax = b.
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Pewenue: x = Z(a # 0).

» CucrteMa IByX ypaBHEHUI NMEPBOM CTENIEHU
a;x + b1y = cy;
{azx + b,y = c,.
Pewenue,
_ C1by—c3by

" ajby—azby’
_ a4163—ay¢cq (albz - a2b1 ia 0)

a;by—azb,’

» Ksajpatusle ypasHeHus ax? + bx + ¢ = 0 - o01mero Buja.
—-bt+Vb?-4ac

Pewenue:x; , =
' 2a

Ecin b? = 4ac, To KOpHHU J€HCTBUTENBHEIE U PaBHEIE, ecii b% > 4ac, To
JlefCTBUTENBHEIE U HEPABHBIE, ecli b? < 4ac, TO KOMIUIEKCHO-CONPSKEHHEIE.

x? + px + g = 0 — npuBeAEHHOE ypaBHEHHUE.
P _ _ P p?
ewenue: X5 = —- + 9

Teopema Buera

b c
x1+x2:_P:—ai xl-x2=g=a.
IIporpeccus

» Apudmerrueckast Iporpeccus:
ay,0;,03 ..., p_q Qp;
a, =a, +d;
a;=a,+d=a; + 2d;
a,=a; +d(n—-1)
rie a, — N — i — wieH apupMeTHIECKON IPOTPECCHH;
d — pasHOCTB MpoOrpeccu.

» ['eoMeTpuueckas Mporpeccus:
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a,, ap, a3’ ...,an_l’an;
A, =019,
— — 2.
az = a9 =a, 9"

_ n-1
aAn =a19°

rae a, — N — i — 4ieH TeOMEeTPUUECKOIN Mporpeccuu;

g - 3HaMeHaTeJb IPOTPECCHH.

Jlorapugmbi
Jlorapu¢m — 370 mokasarelb CTENICHH, B KOTOPYIO HAJIO BO3BECTHU JIAHHOE
OCHOBaHHe, YTOOBI IMOJYYUTh JaHHOE YHUCIIO.
log, N =x b* =N (b— ocHOBaHUEe);
a'°8aN = N — ocHOBHOe JlorapudpMHUIecKoe TOXK/AECTBO;

log, aV¥ = N;

1
log, (N) = —log, N;
log,a=1;log,1=0;

log, (mn) = log, m + log, n — bopmy.ia a5 sjorapudma Npou3BeIeHU;
m

log, (;) = log, m — log, n — ¢opmyna gsa noraprudpma 4acTHOIO ;

log, m™ = nlog, m — dopmy.sia s sorapudma CTeneHu;

log, Ym :nilogb m;

1

log, a = log b’
a

log, N

log, N = logc o
C

1
log, nN = Eloga N.
JlecaTu4HBIE JIOTapU(PMBbI
IlgN=x 10* =N
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(ocHoBaHue jiorapudma b = 10).
HarypaJbHble JJorapugmbl
InN =x; e*=N.
OcHoBaHuMe jiorapudpma e = 2,718 ... = 2,7.
Ha npumep, In6 = 1,79. 3o 3Ha4yuT,4T0 e17? = 6.
InN=1In10-1gN = 2,31gN;
lgN =Ige.InN = 0,43InN.

I'eomeTpus
A. Iliiockue purypsi

1. PCZGHOCI’I’IODOHHMIZ mpeyecoslbHUK

a— cTopoHa, h—BpICOTa, S — IUIOIIAIH
2
a= §\/3h ~ 1,56;

V3
h=—-a~087

4
h?\/3
S = 3

S ~ 0,43a%;

~ 0,58h%.

2. IIpsmoy2onbHblil mpey2oabHUK

a,b — KaTeTbl, ¢ — TUNIOTEHYy3a
c? =a®+b?
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2
a= gd ~ 0,7d;

d=aVv2 = 1,4a;

S = a?.

3. Keaopam

a — cTopoHa, d — quaroHab, S — IJIOMIAIb

4. HD}ZMOVZOJZbHMK u napajlieroepamm

a — ocHoBanue,h — BeicoTa, S — mIonags;
S=a-h.
5. Pom0
D — Goubras auaronainb, d — Manas [uaroHalib;

_ Dd

S :
2

J. Tpaneyus

b — ocnoBanue,h — BeICOTA;
S a+b L
-2

6. Kpye

C — nnuHa okpykHOCTH, R — panuyc,

d— nuamerp, S — mIomaIb.

d?
S = mR? = 3,14R?; S = T = 0,79d?;

C =mnd =3,14d; C = 2nR = 6,28R.

b. O0béMBI 1 TOBEPXHOCTH
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1. Hununop

h - BeICOTA,
R - paauyc ocHoBaHus,

Socy — TJIOLIA/Ib OCHOBAHMUS,
V — 00BEM,

Seox - TUIOIIA/Ib OOKOBOM MOBEPXHOCTH.

Seox = 2mRh = mdh.

I
| [ 2. IIpuzma
i |
| |
h H/f/
| |
' |
/-‘_H_‘_h"""‘"-—
— | /
h - BeICOTA,
Socy — TUIOLIALb OCHOBAHMS,
V — 00BéM,

Seox - TUIOIIA]Ib OOKOBOM MOBEPXHOCTH.
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p- IepUMeTp OCHOBAHMSI.
V=S"h;
Seox =P " h.
3. Hlap
R — pamnyc, d — nmamerp,

S — oAb MOBEPXHOCTH, V — 00BEM.

S=4nR2=nd%;, V= gnRS =2
TPUT'OHOMETPUSI.
2. PannanHoe usMepeHue yrJa
| pamman =220 = 57°17;
T
lo=" =0,0175 ;
1gg PaAMaH paauaH
T
'= ~0,00029 :
180 g PaAmMaH paanaH
YTl B
rpamycax| 1° 30° 45° 60° 90° 180° 270° 360°
aO
YTl B
Pamna- |0,0175 T T i3 T 3. 2n
6 4 3 2
HaX
8] pan
3. Tpuronomerpuveckue GyHKIHUU
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b
d
. _a_
sinol = =
c
_ b,
cosaL = —;
c
a
teo = —,;
& b
b
ctgo = —.
& a

3. 3HayeHHe TPUTOHOMETPUYECKUX (PYyHKIMIT

o 0° 30° 45° 60° 90° 120° | 180° | 270° | 360°
sino. 0 1 V2 J3 1 J3 0 -1 0
2 2 2 2
cosa, 1 J3 V2 1 0 1 -1 0 1
o 9 2 2
tgo 0 1 1 J3 © -3 0 o 0
J3
ctga 00 J3 1 1 0 1 0 0 0
J3 J3
sesa. 1 2 V2 2 0 -2 -1 0 1
J3
coseca | oo 2 V2 2 1 2 o0 -1 o
J3 J3
4. OcHOBHBIE TOKIECTBA
sina + cos?a =1; 1 + ctg? o=——— =C0sec’ o;
sin’
tea - ctga =1; seco= L
& & ’ cosa |

236




_Sina 1

tgo = -

Cosa ctga

_cosaa 1 |
ctgo =—=—,
Sihae tga

1
coseco = ——;
sina

5. ®opmyanpuBeaeHust

sin (90° - a)= +cosa;
sin (90° + a)= +cosa,
sin (180° - a)= +sina;
sin (180° -+a)= -sino;
sin (270° - a)= -cosa,;
sin (360° + )= +sino;
sin (270° + )= -cosa,;
sin (360° - a)= -sina;
tg (90°- a)= +ctga;

tg (90°+ a)= -ctga;

tg (180°- )= -tga,;

tg (180°+ a)= +tga;
tg (270°- a)= +ctga;
tg (270°+ a)= -ctga;
tg (360°- a)= -tga;

tg (360°-+0)= +tga;

1
1+tg?0= ———=sec?aq.
COS o

cos (90° - a)= +sina;
oS (90° + a)= -sina;
cos (180° - a)= -cosa,;
cos (180° + a)= -cosa;
cos (270° - a)= -sina;
€cos (270° + a)= +sina;
cos (360° - a)= +cosa;
cos (360° + a)= +cosa;
ctg (90°- a)= +tga;
ctg (90°+ )= -tga;
ctg (180°- )= -ctga;
ctg (180°+ a)= +ctga;
ctg (270°- a)= +tga;
ctg (270°+ a)= -tga;
ctg (360°- )= -ctga;
ctg (360°+ a)= +ctga.

6. ®opMy.ia CI0KEHUS] M BLIYHTAHUS
sin (o = B)= sina - cosP £ cosasinf;

cos (o £ B)= cosa. - cosP + sinasinf;

tg (a+ B)= (tgo + tgf) = (1 + tgatgp);

ctg (o + P)= (ctgactgP £1) + (ctgP + ctga);
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sinoc+sin[3:23ina;'8 'COSa;ﬁ;

sina - sinf= 2c0s 2P . 5in&=#h :

2 2
cosa, + cosPp= 2cosa;ﬂ : cosa;’g ;
coso. - cosp= 200s2 P . sin& =P ;

2 2
sin(a
tga £ tgff = Sin@ £ ) ;
COScx - COS 3
sin(a
sina -sin 8

sin?a — sin?p = cos?B — cos?a = sin(P + a)- sin(a — P);

cos?a — sin?B = cos?P — sin%a = cos(B + a)- cos(o — P).

7. ®opmy.ia npeodpa3oBaHUA NMPOU3BEIEHMS

sino. - sinf = cos(a — ) ; cos(a + ) :
cosa. - cosp = cos(ax — ) ; cos(x + ) ;
sinat - cosp = sin(a + f) ;sin(a—,ﬁ) :

tga - tgf = (tga + tgf) + (ctga + ctgp) = -(tgo — tgf) + (ctga — ctgf);
ctgo - tgf = (ctga + tgf) + (tga + ctgp) = -(ctga — tgf) + (tga — ctgp);
ctgo - tgP = (ctga + ctgP) + (tga + tgf) = -(ctga — ctgP) + (tga — tgp).

8. ®opmysia ABOMHBIX, TPOMHBIX U MOJTOBHUHHBIX YIJIOB
sin2a = 2sina. - cosq.;
sina = 2sinZ - cos < ;
2 2
sin3a = 3sinpP — 4sin’c;
c0S2a = c0s%0. — Sin“a = 1-2sin%a = 2c0s%a — 1;

c0s3a = 4¢0s%a, — 3cosa;
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2tga _ 2

tg20 = = X
g 1-tg°a ctga —tga
2tgg
1-tg® —
J 2
_ 3
tg3a = 3tgax tg a :
1-3tg°ax
ctg20 = ctg’e -1_ ctga —tger .
2ctga 2 ’
Ctgzg_
ctgo = 2__;
2ctg —
Ctg3a = ctg’a — 3ctga |

3ctg’a -1

] 1—
sin% =+ |70
2 2
Cosﬁ 4 /1+005a :
2 2
tgg _ Sina  _ 1—.Cosa 4 /1—C08a :
2 1+ cosa Sina 1+cosa
i /1+cos
Ctgg - Sina  _ 1+_c03a 4 o :
2 1-cosa sina 1-cosa

2tgg
sino= — 2
o

1+tg> =

g 2

1-2tg%
cosoL = —5;
1+tg?—

g 2

coso £ sina = /1+sin2fa .

9. CTeneHn CMHYCa U KOCHUHYCA

2sin%o. = 1 — cos2a.;
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2c0s%a = 1 + cos2a;

(24
2sin*% = 1 - cos2a;

a
2c0s°5 =1 + cos2a;

4sin%o = 3sina - Sin3a;

4cos0, = 3coso. - COS3a;

JJIEMEHPATHBIE ®YHKIIMU U UX TPAPUKHN

1. JIuneiinas QyHKIUSA
YpaBuenue npsimoit Y = kX + b, y
rie K u b- HekoTopeie nelicTBUTENBEHBIC

qucia.

y=kx+b -~

tg o = k- yrioBoit koahduriueHT
IPSMOM.
2. KBaaparnas dyHKIus
y = ax? + bx + bc,
rie a, b, C, - HeKoTOopbIe TeHCTBUTEIbHBIE
quca.

A

b
A
0

y = ax? I'paduk 510l pyHKIMK — napadona.
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v

TaﬁJmua NMPOMU3BOJAHBIX OCHOBHBIX 3JIECMCHTAPHBIX (l)yHKIII/Iﬁ H NMPOU3BOAHBIX

CJIOKHBIX (PyHKIMHI

y = f(x) y/ = f/(x) y=fw),u = @) y/ = f/(w)- w
y = x¢ (x?) =q-x%1 y = u® y/ = a-u*t-u/
= 1 — 1
y=+x (\/;)/z_ y=+u y/ = ——-/
2vx 2\u
1 17/ 1 1 1
—_ - - - — / —_— —— /
T &) == S
y =a* (a*) =a*-Ina y = a* y/ =a*-Ina-u/
y=e” (e¥)/ = e y=e" y/ =e*-u/
y =log, x 1 y =log, u 1
1 / = / — /
(log x) xIna Y = Ulna
_ 1 _
y =Inx (lnx)/:; y=Inu y/ =l.u/
u
y = sinx (sin x)/=cos x y = sinu y/ = cosu-u/
y = cosXx (cosx)/ = —sinx y = cosu y/ = —sinu-u/
y = tgx / = y = tgu oL
(tgx) cos? x Y cosz u ©




y = ctgx / 1 y = ctgu y 1 /
tgx)/ = — = — :
(ctgx) sin? x Y sin? u U
= arcsinx : -1 = ' 1
y (arcsinx)/= — Yy = arcsinu y/ = cu/
V1 —u?
y = arccosx | /_ 1 y =arccosu | , _ 1 y
arccosx)’ = — y/ = — U
1 — x? V1 —u?
y = arctgx /) _ 1 y = arctgu ;1 /
(arctgx) 14 x2 y T+w @
y = arcctgx _ y = arcctgu _ 1
(arectg)! = — 1775 i

Tabanua ocHoBHBIX TH(epeHnANIOB QYHKIUN

f/()dx = df (x)

df (x) = f/(x)dx

dx = d(x +b)

1
dx = Ed(ax + b)

1
—dx =dlnx
X

1
dx = —d(ax)
a
cosxdx = dsinx sinxdx = —d cosx
x2 1
— T Y- Zq4.2 —
xdx-d(z)—zdx coszxdx d tgx
xa+1 1 a*® 1
x%dx =d = dxat1 a*dx =d— = —da*
a+1 a+1 Ina Ina
1 1 1 1 _ :
Fdx —d (_ ;> = —d (;> N dx =darcsinx
dx = d(—ctgx) = —dct 1d—dt
sin? x % Cgx) = —attex 14 2 X T aarsr
adx = d(ax)

e*dx = de”*
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© ® N o

11.

12.

13.

Jf(x)dx= F(x)+c
Jodx=C
Jdx=x+C

X2

dex=7 -C

X al

[x2 dx=
a+l

+C

X

Ja’dx -2
Ina

+C

fadx=c'+C
[sin xdx = -cosx + C

[cosxdx= sinx + C

[ _d>2< =-ctg+C
sin’ x
dx

Icoszx =lgx+C

[ =in|x|+cC

,[ 64 _
1—x2
d . X
| = arcsin> +C
a’—x a

TabauuanHTErpaioB

F'(x)=f(x)

a” a*lna
= :a
Ina Ina

ey =c
(-cosx)' = sinx

(sinx)' = cosx

_t I —
(etex) sin® x

(Igx) =

cos? x

(1n|x|)'=§

(arcsinx )' =

243

[f(u)du= F(u) + C
fodu=C
f[du=x+C

2
Iudu=u7+C

al

[médu = " ic
a+1

n

a
Ina

fahdu = +C

fe'du=¢e"+C
[sin udu= -cosu + C

[cosudu= sinu + C

jdx

——=—Ctgu+C
sin“u
] dtzj =lgu+C
COS” X

ICL—UZInlul-FC

du
I
1-u?

. u
=arcsin—+C
a?—u? a




I[Lomans KPUBOJIMHEHHOU TPaNe MU

Bun ¢urypsi Ycnosus dopmyiia Ui HaXOXKICHHS
IJIOIA N
AY
y=f(x) jb b
y=f(X)b — menpepriBHa | S/f(x)dx= F(x)/= F(b) — F(a)
/ / u ad
f(x)>0mna [a; b]
a o0 b
X
KPHUBOJIMHENHAS
Tpaneuus
y4 a b
X R b b
0 | y=f(X)- mempepsiBHa U | S=-Jf(x)dx=-F(X)/ = - (F(b)-
/ f(x) <O mna[a; b] F(a))
aa

(mpaBwmio 1)

f1(X)- menpepsiBHa U
fi(x)>0

Ha: [a ; C] u
f2(x) — HerpepbIBHA U
2(x)>0

Ha [c ; b]

Cc b
S=[f1(x)dx + [f2(x)dx
a C

(mpaBuio 2)

a C b
X
Ay y=f(x)- HempepnIiBHA Ha
[a; b] c b
yAHK) f(xX)<0 ma:[a;c] S=-[f(x)dx + [f(x)dx
a___(cx f(x)> 0 ma[c;Db] a C

v

(mpaBuiio 3)
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y=f(X)- HenpepriBHA Ha
[a; b]

y=f(X)- nerpepriBHa Ha | b

[a ;b] u S=](f1(x) — f2(x))dx
Fi(x) > f2(x) Ha [a ; b] a

(mpaBuito 4)
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