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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
qucuumimael - OVYILL12  Maremaruka, BXOAsUIed B COCTaB MPOrPaMMbl  MMOJATOTOBKH
CHELMAINCTOB CpPEAHEro 3BeHa Mo crneuuanbHoctu 25.02.08 DOkcruryaranust OGecMIOTHBIX
aBHAIlMOHHBIX cUCTeM (YKpynHEHHas rpynmna crnenuainbHoctel 25.00.00 AsponaBurainus u
JKCIUTyaTallsl aBUALlMOHHOW M PaKETHO-KOCMHMYECKOW TexHUkH). Pabdora ol0yuarommxcs BO
B3aHMO/IeliCTBHM ¢ TIpenoaaBaTeaeM 332, Ha caMOCTOSITENIbHYIO padoty 0.

2. O0beKTHI OLIECHUBAHUS — Pe3yJIbTATHI OCBOEHUS M CUMILIUHBI

@OOC no3BOJIAET OLIEHUTH CIEAYIONINE PE3YyIbTAaThl OCBOSHUS AUCIMUILTUHBI:

JIMYHOCTHBIX:

Jluunocmuvie pezynomamul 6 cghepe omuowienHull obyuarwuxcia K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOs:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIMXCS K OTCTAMBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATh COOCTBEHHYIO MO3UIIHIO 110
OTHONIICHHUIO K OOINECTBEHHO-TIOJIMTUICCKUM COOBITHSIM TPOILIOTO M HACTOSIICTO Ha OCHOBE
OCO3HAHMSI U OCMBICIICHUSI KICTOPUH, TyXOBHBIX IICHHOCTEH U JOCTH)KCHHI HAIICH CTPaHBI,

Jluunocmuvie pesynromamsl 8 chepe omuoweHuti ooyuarowuxcsa k Poccuu xak k Pooune
(Omeuecmsy):

-popMUpOBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit ®exnepanuu, SBISIOMEMYCS OCHOBOW POCCHHCKOW HIACHTUYHOCTH W TJIABHBIM
(haKTOpOM HAIMOHAITBHOTO CAMOOTIPECIICHUS;

Jluunocmuvie pe3yiomamol 6 cgpepe OMHOUWEHUT 0OYUAIOUUXCSL K 3AKOHY, 20CY0apCmey u
K 2paicoancKomy ooujecmay:

-MHUPOBO33pEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Ppa3BHTHs HAyKd W
OOIICCTBCHHON MPAKTUKH, OCHOBAHHOE HA JUajore KYJIbTYp, a TaKXKe pPa3IuuHbIX (opM
OOIIECTBEHHOT'O CO3HAHMSI, 0CO3HAHKE CBOCTO MECTa B IMOJIUKYJIBTYPHOM MHPE;

Jluunocmuvie pesyromamosl 6 cghepe OMHOULEHUL 0OYYAIOWUXCA C OKPYIHCAIOUWUMU
JTH0O0bMU:

-HpAaBCTBEHHOE CO3HAHWE W TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIICYEITOBEUSCKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TOBEJCHHS B MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMH JFOBMH, IOCTUTATh B HEM B3aUMOIIOHUMAaHWS, HAXOUTh
oO0I1He 1IeTu ¥ COTPYAHUYATH IS MX JOCTHUKCHHUS,

-pa3BUTHE KOMIICTCHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMH, JACTHBMH MJIQJIIIETO
BO3pacTta, B3pOCIABIMA B  00pa3oBaTelbHOW,  OOIIECTBEHHO  TMOJIE3HOH,  yueOHO-
HCCIICIOBATEILCKOM, MPOCKTHON U IPYTHX BHAX JCATCIIEHOCTH.

Jluunocmuvie pezyrbmamsl 6 cghepe oOmHouteHUull 00YYAIOUWUXCSL K OKPYAHCAIOWEM) MUPY,
HCUBOLL NPUPOOE, XYOOIHCECMBEEHHOU KYbmype:

-TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE€ CaMOOOpPa30BaHMIO, Ha
MPOTSHKCHUHM BCEW KHU3HU; CO3HATEIHHOE OTHOIICHHWE K HENMPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHON MpodecCHoHaNbHOM U 00IIECTBEHHON ASSITENFHOCTH;

-3CTETUYECKOE OTHOIIECHUS K MHpPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie peszynrbmamsl 8 chepe omuouieHus oOyyarowuxcs K mpyoy, & cgepe
COYUANLHO-IKOHOMULECKUX OMHOUEHUIL:

-OCO3HAHHBIN BBIOOP OymyIieit mpodeccuu KaKk mMyTh U CIOCO0 peann3aui COOCTBEHHBIX
YKU3HEHHBIX TUIAaHOB;

-TOTOBHOCTh OOYyYaromMxcs K TPYAOBOW MPo(ecCHOHABHON JEeATeIBHOCTH KakK K
BO3MOXKHOCTH  y4acTHsl B  PEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHaIMOHATILHBIX MTPO0JIEM;



-'OTOBHOCTBh K CaMOOGCHy)KI/IBaHI/IIO, BKJIFO4Yas1 O6y‘-IeHI/I€ M BBITIOJIHCHUC OJOMAIIIHUX
00s13aHHOCTEN.

MeTanpeIMeTHbIX:
MeramnpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl
MIPEACTABJICHBI TPEMS TPYNIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuil (VY ]I).
1. PerynsaTuBHBIC YHUBEpCAIbHBIEC y4eOHbIC TEHCTBUS
OO0yuaromuiicst HayIuTCs:
-CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHON AESATEIHHOCTH
Y KU3HEHHBIX CUTYalUsIX;
2. [lo3HaBarenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUSA
OO0yuaromuiicst HayIuTCs:
-HaXOAUTh M HPHUBOJUTH KPUTUYECKHE ApPryMEHTbl B OTHOLIEHUU JACUCTBUN H
CY)KJIEHUM JpYyroro; CIOKOMHO M pa3yMHO OTHOCUTbCA K KPUTHYECKUM 3aMEYaHHSIM B
OTHOILEHHH COOCTBEHHOTO CYXKICHUSI, PACCMAaTPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
3. KoMmmyHHKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBUS
OOyyaromuiicst Hay4nuTCA:
-pa3BEepHYTO, JOTUYHO M TOYHO M3Jararb CBOK TOYKY 3PEHHS C UCIOJIb30BAHHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB.

npeAMeTHBIX:

B pesynbrare uzyuenus yueOHoro npenmera «MaremaTuka» Ha YpOBHE CPEAHEro oOLIero
o0Opa3oBaHUs 00yUYAIONIMIICS HA YTIIyOJICHHOM YPOBHE HAYUUTCS:

UCIOJIb30BaTh YHCIOBbIE MHOXKECTBA Ha KOOPAMHATHON HpAMOM M HAa KOOPJMHATHOU
IUIOCKOCTH JIJIsl ONKCAaHUSl pPEANbHBIX NPOIECCOB W SBJICHUH; MPOBOJWTH JOKa3aTelbHbIC
paccyXIeHUs B CUTyallUsX MOBCEIHEBHON U3HM, IIPU PEIICHUH 3a/1a4 U3 JPYTUX PEIMETOB;

BBITIOJIHATE M OOBSACHATH CPABHEHUE PE3YJIbTATOB BBIUMCICHUH MPH PEIICHUH MPAKTHYECKUX
3ajjay, B TOM 4YHCJIE NPUOIMKEHHBIX BBIUMCIIEHUM, HCIIONB3Ysl pa3Hble CHOCOOBI CpaBHEHMIA;
3aMMChIBAaTh, CPABHUBATH, OKPYIIIATH YUCIIOBBIC JJAHHBIE PEATbHBIX BEJIMYHH C UCTIOIb30BaHUEM
pasHBIX CUCTEM HM3MEPEHUs; COCTAaBIATh M OLIEHMBAaTh Pa3HbIMU CIOCO0AMM YHCIIOBbIE
BBIPQ)KEHUS MPH PEIICHUH MPAKTHYECKHX 33434 U 33J1a4d U3 IPYTUX YIEOHBIX MPEIMETOB;

COCTaBJIATh W pelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI MPHU pEIICHUH 33734 APYrHX
y4eOHBIX TPEIMETOB; BBIOIHATH OICHKY IPABIAONONO0US pPE3yIbTaToOB, IONYYaeMbIX IPH
pELICHUH DPA3IUYHBIX YPAaBHEHUI, HEpaBEHCTB W MX CHUCTEM MpPHU pELIEHWU 3a4ad Jpyrux
y4eOHBIX IMPEIMETOB; COCTABISTh M peIlaTh YPaBHEHUS W HEPABEHCTBA C IapaMeTpaMu IpH
pelIeHUH 337ay JPYruxX y4eOHBIX IMPEIMETOB; COCTaBJIATh ypaBHEHHE, HEPABEHCTBO MIIU HUX
CHCTEMY, ONHCHIBAIOIINE PEAThHYIO CUTYAIMIO MM MPUKIAJHYIO 33734y, WHTEPIPETHPOBATH
NOJy4eHHbIE PE3Y/bTaThl; HUCIOJIB30BATh MPOTPAMMHBIE CPEACTBAa NPU PELICHUU OTAEIbHBIX
KJIACCOB YPAaBHEHHI U HEPABEHCTB;

OIpeNieNIATh MO TrpaduKaM M HCHOJIb30BATh JJIS pEIIeHUs NPUKIATHBIX 3a/1ady CBOMCTBa
peaNbHBIX TMPOIECCOB M 3aBHCUMOCTEH (HamOONbIINE ¥ HAMMEHBIINE 3HAYCHUS, MPOMEXKYTKH
BO3pacTaHUsd M YyObIBaHUS (DYHKIMHM, NMPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACHMIITOTBI, TOYKH
nepernda, MeprUos u T.I1.); HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MPAaKTHIECKOM
CUTYallU{; ONPENeATh Mo rpadukaM npocreiime XapakTepUCTUKH EPUOJMUECKUX MPOLIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaAHOCBSI3H U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.);

pemaTh NpHUKIATHBIE 3adauyd M3 OWOJIOTHH, (PU3MKH, XUMHH, SKOHOMHUKH M JPYTUX
NPEMETOB, CBSI3aHHBIE C HCCIIEOBAHUEM XapaKTEPUCTUK TPOIECCOB; WHTEPIPETUPOBATH
MOJIyYEeHHBIE PE3YJIbTaThI;

BBIUUCIISATh WJIH OICHUBATh BEPOSITHOCTH COOBITHI B PEANbHON >KW3HHU; BBHIOMPATH METOJIBI
HOJXOAAIIETO MPEACTaBICHUS U 00paOOTKHU JTaHHBIX;

COCTABIISITh C WCIOJH30BAHUEM CBOWCTB T€OMETPHUECKUX (HUTYp MaTeMaTHUYECKHUE MOJEIH
JUIS PELIeHUs 33/a4 MPaKTHUECKOro XapakTepa M 3a7ad U3 CMEXHbIX AUCHUIUINH, UCCIIEI0BATh
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MIOJIyYE€HHBIE MOJIETIN U UHTEPIPETUPOBATh PE3YiIbTaT;

BIAJCTh MOHATHAMHM BEKTOPBl M HMX KOOPAWHATBHI; YMETh BBINOJHATH ONEPALMM HaJ
BEKTOPAMHU; MCII0JIb30BaTh CKAISIPHOE MPOU3BECHNE BEKTOPOB IIPU PEIICHUH 3a/1a4; IPUMEHSATh
ypaBHEHHE IIJIOCKOCTH, (OPMYIIY PACCTOSTHHUS MEXAY TOUKAMHU, ypaBHEHUE Cephl TP peIICHUH
3a/1a4; IPUMEHATh BEKTOPHI U METO/I KOOPJAMHAT B IPOCTPAHCTBE MPU PELICHUH 3a/1a4.

Ooyyarmumiica Ha yriry0JJeHHOM YPOBHE MOJY4YUT BO3MOKHOCTbh HAYYHTHCS:

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTHMKHU JUISl OMMCAHUS PeabHBIX
IPOLIECCOB U SIBJICHUH, P PELLICHUH 3aJau APYrUX y4eOHBIX IPEIMETOB

CBOOO/IHO OIIEPUPOBATH YNCIOBBIMU MHOXECTBAMU IIPU PELICHUU 3a/1a4;

IIOHMMATh IIPUYMUHBI U OCHOBHBIEC HJIEU PACLIMPEHUS YACIOBBIX MHOXKECTB;

BJIa/1ETh OCHOBHBIMH IOHATUSAMU TEOPUU JEIMMOCTH IPU PELLIEHUHU CTAHJAPTHBIX 33]a4

UMETh 0a30BbI€ MTPEJICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX UUCEI;

CBOOOJHO  BBINOJHATH  TOXKICCTBEHHBIE  MPEoOpa3oBaHUs  TPUTOHOMETPUYECKHX,
JOrapu(pMHUECKUX, CTENICHHBIX BBIPAKEHUI;

BIaneTh popmynoii 6mHoma HetoToHa;

YMETb BBIIOJIHATH 3aIIMCh YKCIIA B IIO3ULIMOHHOM CUCTEME CUUCIICHHUS;

MIPUMEHSITH IIPU pelieHnH 3a1a4 OCHOBHYIO TEOpEMY alreOphl;

IPUMEHATh NPU PELICHHWU 3aj1ad IpocTedine (yHKIHUU KOMIUIEKCHON NepeMeHHOM Kak
reoMeTpuuYecKre Ipeodopa3oBaHus

CBOOOJHO oOmpeneniaTh THUI W BbIOMpaTh METOJ PpELICHUs II0Ka3aTelbHbIX U
JOrapu(pMHUUECKUX YpPaBHEHUH W HEPABEHCTB, HMPPAMOHAIBHBIX YPAaBHEHHHA M HEPaBEHCTB,
TPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB, UX CUCTEM;

CBOOO/IHO pelIaTh CUCTEMBbI TMHEHHBIX YpaBHEHUI;

pelaTb OCHOBHBIE TUIIBI YPAaBHEHHUH U HEPABEHCTB C IIapaMETPaMU;

IIPUMEHSATH IIPU PELICHUH 3a1a4 HepaBeHcTBa Komm-bynsakosckoro, beprymnu;

BJIA/IETh TOHATUEM aCUMIITOTHI U YMETh €r0 IIPUMEHSTH IIPH PELICHUH 33]1a4;

MPUMEHSATh METOJbI PEIICHUs MPOCTEHINX Tu(QPepeHINaTbHbBIX YpPaBHEHHH IMEPBOTO U
BTOPOT'O MOPSAAKOB;

CcBOOO/HO BJIAJIETh CTAHAAPTHBIM allapaToM MaTEMaTHMYECKOro aHajlu3a JJI BBIYUCICHUS
IPOU3BOJIHBIX (PYHKIIMH OHOM NEpEeMEHHOM;

CcBOOOJHO MPUMEHSATH anmnapar MaTeMaTHMYECKOIro aHajlu3a JJs HcciefaoBaHus QYHKIUN U
HOCTPOEHUS IpaMKOB, B TOM YHCIIE UCCIEIOBAaHMS HA BBITYKIIOCTb;

OTIepUpPOBATh NOHATHEM NIEpBOOOpa3HON (PYHKIINHU AJIs pelIeHUs 3a/1a4;

OBJIa/IETh OCHOBHBIMU CBeZICHUsIMU 00 uHTerpane HproToHa—JIeiOHMIa 1 ero nmpocremmx
MPUMEHEHUSIX

OIIEpUPOBATh B CTAHJIAPTHBIX CUTYALHUAX IPOU3BOAHBIMU BBICIIUX MTOPSIKOB;

YMETb IPUMEHSTH MPU PELLICHUH 337a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

YMETb NPHUMEHATHh NPUIOKEHUE MPOM3BOAHOM M OIPEAEIECHHOIO MHTETpajla K PELICHHIO
3a/1a4 €CTeCTBO3HAHUS;

BJAJIeTh TOHATUAMHU BTOpas MPOU3BOJAHAS, BBINYKIOCTh TIpaduka (QyHKIMM U yMeTb
UCCIIE0BaTh (DYHKIIMIO HA BBIIYKIJIOCTb

HMETH NPEJCTABJICHNE O LIEHTPAIBLHOU MIPENEIBbHON TEOPEME

HUMETh MPEJCTAaBIEHNE O BHIDOPOYHOM KO3 (hULIMEHTE KOPPESLUU U IMHEHHON perpeccuu;

HMETH IPEJCTABIECHNE O CTATUCTUUECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON THITOTESBI,
O CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

UMETH NPEJCTABIECHUE O CBA3U SMIIMPUUECKUX U TEOPETUUYECKUX PACIIPEACIICHNN

MMETh MPEJCTABIEHNE O CTATUCTUUECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUYECKON THITOTESbI,
0 CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

MMETh MpeCTaBlIeHnEe 00 aKCHOMATUYECKOM METO/IE;

YMETb MPUMEHATH [UId pEIIeHHs 3aJad CBOMCTBA IUIOCKMX M JIBYTPaHHBIX YIJIOB,
TPEXTPAaHHOTO YIJia, TEOPEMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa;

BJIAJETh IOHATHUEM NEPIEHIUKYJIIPHOE CEYEHHME NPU3MBI U yYMEThb INPUMEHATH €ro IpH

4



pEIIeHUH 3314,

UMETh MPEJCTABICHHE O JBOWCTBEHHOCTH MPAaBUIBHBIX MHOTOI'PAaHHUKOB;

UMETh TpEICTaBICHHEe 00 akcuoMax oO0bema, MNpPUMEHATh (opMynbsl  00BEMOB
IPSIMOYTOJIBHOTO MapajuIesenuIie/ia, IPU3MbI U IIUPAMHUIBI, TETPAdApa MPHU PEIICHUH 33/1a4;

MMETh TPEJICTABICHHUE O JABMKCHUSX B IMIPOCTPAHCTBE: MapAIICIIbHOM NIEPEHOCE, CHMMETPHUH
OTHOCHUTEJIBHO TUIOCKOCTH, ILIEHTPAIBHOW CHMMETPUH, IIOBOPOTE OTHOCHUTEIBHO TIPSAMOIA,
BUHTOBOW CHUMMETpPHUHU, YMETh IPUMEHSAThH UX MPH PEIICHUHU 33]1aY;

YMETh IPUMEHSTH (HOPMYIIbI 00BEMOB IPH PEIICHUH 33]1a4;

HaXOJUTh 00BEM MapaliesienuIeaa U TeTpadapa, 3aJaHHBIX KOOPAHMHATAMU CBOUX BEPIIIHH;
- 3a]1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HaXOJUTh PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH B CHCTEME KOOPMHAT;

HAXOJIUTh PACCTOSIHHE MEXKAY CKpPEHIMBAIOMIMMHUCS TPSMBIMHU, 3alaHHBIMH B CHCTEME
KOOpJMHAT.

3 @opMBbI KOHTPOJISI M OIIEHKH Pe3y/JIbTATOB OCBOCHH S JUCIHUNJIMHBI

KoHTpo:b 1 olieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHUE, U3MEPEHUE U OLICHUBAHHE
pe3yabTaTOB OCBOCHHS TUCIUTUIMHBI.

B cootBerctBUM ¢ ydeOHBIM IUIaHOM croenuanbHocTH 25.02.08 Oxcrutyartanus
OECITMIIOTHBIX aBHALMOHHBIX CHUCTEM, paboueil mporpammoii oOmieoOpa3oBaTenbHON ydeOHOU
TUCIUIUIMHEL  MaTemaTtuka TMpeaycMaTpuBaeTcsi TEKYIIMH U TPOMEKYTOYHBIH KOHTPOJIb
pe3yJIbTaTOB OCBOEHUSI.

3.1 ®opMBbI TeKyIIEro KOHTPOJIS

Texymmii KOHTPOJIb YCHIEBAEMOCTH IPENCTABIISET COOOH MPOBEPKY YCBOCHHUSI Y4E€OHOTO
MaTepuaia, peryJispHO OCYIIECTBIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texymmii KOHTPOJIb PE3yJIbTATOB OCBOCHUS JMCIHUIUIMHBI B COOTBETCTBHHM C paboueit
OpOrpaMMOil M  KaJeHJIApPHO-TEMAaTHMYECKUM IIJJAHOM MPOUCXOJUT TPU HCIOJIb30BAHUU
CJIEIYIOIINX 0053aTeIbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3aIIUTa TPAKTHUYECKUX padoT,

— IIPOBEPKA BBIMOJHEHUS CAMOCTOSITEIbHOM PaOOTHI CTY/ICHTOB,

— MPOBEpPKA BBHIIIOJIHEHUSI KOHTPOJIBHBIX padoT.

Bo Bpemst mpoBeneHrss y4eOHBIX 3aHITHHI JOMOJHHUTEIBHO HCIIONB3YIOTCS CIEAYIOIINE
GbOpMBI TEKYIIETO KOHTPOINS — YCTHBIA OMPOC, pEIIeHHEe 3aaad, TECTHPOBAHHE IO TeMam
OTJEIbHBIX 3aHSITHH.

BoinoJsiHeHHe ¥ 3aMTAa NpaKkTHYecKUX padoT. [IpakTudyeckue paboOThl TPOBOAITCS C
IEJTbI0 YCBOCHHS M 3aKPEIUICHUs] PE3YJIbTAaTOB OCBOCHUS JNUCIHUILUIMHBL. B X0/1€ mpakTuueckon
paboThl oOydyaromMecs y4arcs HCHOJIb30BaTh (DOPMYIbI, ¥ MPUMEHATH Pa3IUYHbIE METOIUKU
pacyeTra, aHAJIU3UPOBATh TOJYyYEHHBIE pE3yJAbTaTbl M JeJaTh BBIBOJABI, OMHUPAsICh Ha
TEOPETUUECKUE 3HAHUS.

Crnucok mpakTUYeCKux padorT:

o [Ipaktuueckas pabora Nel «BrinonHenue apudmeTnyeckux IeHCTBUI HAJl YUCTaAMI)
e [Ipaktuueckas pabora Ne2 «KoMIeKCHbIE YHCIa
o [Ipaktuueckas pabora Ne3 «[IpumeHeHHE KOMITJIEKCHBIX YHCET MPU PEIICHUH
(bU3NYECKUX U TEOMETPUUYECKUX 3a1a4»
o [lIpaktuueckas pabora Ned «Brruucienve KOpHel HaTypalIbHON CTETICHM»
o [Ipaktuueckas pabora Ne5 «IIpeoOpa3zoBaHue YUCITOBBIX U OYKBEHHBIX BBIPAKEHUH,
CoZIepKaIINX CTEIIEH
[TpakTrueckas padota Ne6 «BzanmHO 00paTHBIC QYHKITHI
[Tpaktrueckas padota No7 «MpparmoHanbHbIe YpaBHEHUS»
[TpakTrueckas padota Ne® «MppannonaabHble HEPABEHCTBA
[IpakTuueckas padota Ne9 «llokazarenbHble HEpaBEHCTBa»
[TpakTuueckas pabora Nel( «Permienne mpukiIagHbIx 3a7a4d Ha CIOKHBIE IPOLIEHTHD)
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e IIpaktuyeckas padora Nell «CBoiicTBa sorapugmoB»

e [Ipaktnueckas padora Nel2 «JlorapudpmMuueckue ypaBHEHUS

e [Ipaktnueckas padora Nel3 «Pemenue ypaBHeHHH rpadyUueCKHUM METOIOM

e [Ipaktnueckas padora Nel4 «Pemenue norapuMUUecKrX ypaBHEHUN U HEPABEHCTBY»

e [Ipaktnueckas padora NelS «IIpumeHEeHHE OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKICCTBY

e [Ipaktnueckas padora Nel6 «IIpumenenue hopmysr JBOHHOTO U TTOJIOBUHHOTO YTJIOB»

e [Ipaktuueckas pabora Nel7 «DopMyIbl IPUBEICHUS

e IIpaktuyeckas pabora Nel8 «I[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUIECKUX (POPMYII
JUIsl IpeoOpa3oBaHMsl TPUTOHOMETPUUECKUX BBIPAKEHUN»

e [IpakTnueckas padora Nel9 «ApKTaHreHC ¥ apKKOTaHTeHC. Pemenne ypaBHeHM tg(x)=a
u ctg(x)=a»

e [Ipaktuyeckas pabora No20 «Perienne TpUroHOMETPHYECKUX YPAaBHEHU»

e [Ipaktuyeckas pabora Ne21 «OgHOPOAHBIE TPUTOHOMETPUUYECKHE YPABHEHUS

e [Ipaktuyeckas pabora No22 «Perienne TpUrOHOMETPHUECKUX YPaBHEHUN, IPUBOTUMBIX
K KBaIpaTHOMY»

e IIpaktuyeckas pabora Ne23 «PerieHue TpUroHOMETPUUECKUX HEPABEHCTBY
[IpaxTuueckas padora Ne24 «IloaroroBka K UTOrOBOW KOHTPOJIBHOM paboTe»
[IpaxTuueckas padora Ne25 «DyHKIMOHAJIbHBIE 3aBUCUMOCTH B pEaIbHBIX IPOLIECCAX
[IpakTuueckas padora Ne26 «MccnenoBanue GyHKIUN»

[IpakTuueckas padota No27 «Pa3merenus, coueTanus, MepecTaHOBKI
[IpakTuueckas padora Ne28 «PerieHne npakTHUECKUX 3aa4 ¢ UCIO0Ib30BAaHUEM IIPaBUII
NEPECTAaHOBKHU U pa3MeIleHUsI KOMOMHATOPUKI

e IIpaktuyeckas pabora Ne29 «Perienue npakTHUECKUX 3aJa4 ¢ IPUMEHEHHEM IIPaBUII
pa3MeLIeHHs U COUETaHUs»

e IIpaktuyeckas pabora Ne30 «Pemienue 3a1a4 KOMOMHATOPUKH, IPUMEHSST OMHOM
Hprorona u tpeyronbauk [lackas

e [lIpaktuueckas pabora Ne31 «Pemienue 3a1au ¢ IpUMEHEHUEM CBOICTB BEPOSITHOCTEN»

e [Ipaktuyeckas pabora Ne32 «Mepsbl pazdbpoca cirydailHON BETUIHHBD)

e [lIpaktuueckas pabora Ne33 «Pemnienne npakTH4eCKUX 3a/a4 Ha 00pabOTKY YMCIIOBBIX
JTAHHBIX»

e [Ipaktuueckas pabora Ne34 «Apudmernueckas 1 reoMeTpuIecKas Iporpeccus»

e [Ipaktuueckas padora Ne35 «Cymma GeCKOHEUHO yObIBaroIIel reoMeTpuyecKon
IIPOrPECCUI»

e IIpaktuueckas padora Ne36 «Vcnonap3oBaHHE MPOTrPECCUU [Tl PELLICHUs] peabHbIX 3aa4
IIPUKIIATHOTO XapaKTepay

e [lIpaktuueckas pabora Ne37 «IIpumeHeHne TabIUIBI TPOU3BOJHBIX dJIEMEHTAPHBIX
byHKIHI

e [IIpaktuyeckas pabora Ne38 «CBsi3b MPOU3BOJHOM U IPOMEKYTKOB BO3PACTAHUS U
yOBbIBaHUS QYHKLIUN

e [Ipaktuueckas pabora Ne39 «IIpoBeaeHue ¢ MOMOIILIO MPOU3BOTHON HUCCIIECTIOBAHUS
byHKIUN
ITpakTruyeckas padora Ne40 «Haubonbliee 1 HauMeHbIlIee 3HaUCHUE (DYHKIIMH»
ITpakTruyeckas padora Ne41 «Bropas npousBogHast QyHKIHID
[IpakTuueckas padota Ne42 «BrimykinocTs rpaduka QyHKINH, TOYKH TIEperndoar»
[TpakTrueckas padota Ne43 «l[IpuMeHeHne MPON3BOTHOMN K TOCTPOEHHUIO TpaduKOB
byHKIIHI

e [IIpaktuyeckas pabora Ne44 «cnonab3oBaHHE T€OMETPUUYECKOTO U (PU3UUECKOTO CMBICIIA
IIPOU3BOJHOMN VIS PELLIEHUS 3aa9»

e [Ipaktuueckas pabora Ned5 «IIpaBuiia Hax0XA€HUS IEPBOOOPAZHBIX»
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e [Ipaktuyeckas pabora Ne46 «Pemienue 3a1a4 Ha CBS3b IEPBOOOPA3HOI U ee
MIPOU3BOIHOIN»

e [Ipaktuyeckas pabora Ne47 «I[IpumeHeHne uHTErpana sl BBIYUCICHUS TUTOIIACH)

e [Ipaktuyeckas pabora Ne48 «l[IpuMeHeHrne nHTErpaia 1 BBIYUCICHUS (PU3MUECKUX
BEJIMYMH»

e [Ipaktnueckas padora Ne49 «IIpumeHeHre mpou3BOAHON M MHTETPpaJIa K PEIICHUIO
MPAKTUYECKUX 3a/1a4»

e IIpaktuyeckas pabora Ne50 «MeTox pa3inokeHus: Ha MHOKHUTEIIH

e [Ipaktuyeckas pabora Ne51 «Metoxa BBeeHHSI HOBOW MEPEMEHHOM ISl PEIICHUS
YPaBHEHUI

e [Ipaktuueckas padora Ne52 «PerieHue HEpaBEHCTB ¢ OJTHON NepeMeHHOo. MeTo
MHTEPBAJIOBY

e [Ipaktnueckas padora Ne53 «Cucremsl ypaBHeHUH. MeTOT TOACTAaHOBKH

e [Ipaktnueckas padora Ne54 «Cucrembl ypaBHeHUH. MeTo T anreOpanveckoro CIOKEHUs

e [Ipaktnueckas padora No55 «Cucremsl ypaBHeHUH. MeTO1 BBEICHHUS HOBBIX
MIEPEMEHHBIX)

e [lIpaktuueckas pabora Ne56 «IIpumeHeHne onpeaennuTens s peleHns CUCTEMbI
JIMHEUHBIX YPAaBHEHUN»

e [Ipaktuueckas pabora Ne57 «I[IpuMeHeHrne MaTeMaTUYECKUX METOAOB IS PEIICHUS
COJIepKaTENbHBIX 3a/1a4»

e [lIpaktuueckas pabora Ne58 «IIpsitmoyronbHbIi napaienenunen

e [Ipaktuueckas pabora Ne59 «Perienne cTepeoMeTpUYECKUX 3a/1a4, CBI3aHHBIX C
MEPIEeHIUKYIAPHOCTHIO MPSAMBIX U MIIOCKOCTEH, UCTIONB3YS ITTAHUMETPUYECKUE (PaKThI U
METOJIbI»

o [Ipaktuyeckas pabora Ne60 «Ilnomans moBEpXHOCTH MPU3MBI, TUPAMUIIBD)

o [Ipaktuueckas pabora Ne61 «Ilnomanp MOBEpXHOCTH IIMIUHIPAY»

e [Ipaktuueckas pabora Ne62 «Ilnomans 60KOBOW U MOTHON MOBEPXHOCTU KOHYCA

e [Ipaktuueckas pabora Ne63 «BbruncneHue miomaan moBepXHOCTH TE BPALLICHUS

e [Ipaktuueckas pabora Ne64 «BbruncneHue 3J1eMEHTOB MHOTOTPaHHUKOB: p&opa,
JUaroHaJld, yriibl»

e [Ipaktuyeckas pabora Ne65 «O6beM Npu3MBbl, IUINHAPA, TUPAMH/IbI, KOHYCA U I1apa

e [Ipaktuueckas pabora Ne66 «Perienue 3a1au ¢ npuMeHeHneM GopmyI1 o0beMa Te

e [Ipaktuyeckas pabora Ne67 «Pemienue 3a1a4 Ha KOMOUMHAIIMIO U 110001M€ 0OBEMHBIX
TEI

e [Ipaktuueckas pabora Ne68 «Ilpocreiinve 3a1auu B KOOpAUHATAX )
[TpakTrueckas padota Ne69 «Pemrenue 3a1au ¢ TOMOIIBIO KOOPIUHATY
[IpakTuueckas padora Ne70 «IloBTopeHrEe N3YyYEHHOTO»
[TpakTryeckas padora Ne71 «IloBTopeHue u3y4eHHOro»

IIpakTnyeckas padora Nel «BrinonHeHune apupmMeTHUECKUX ASHCTBUM HAJ YHCIaMU»

5 1 5
1726— 170§+ 35
0,8025
5 7 1
(495—46%)*2§+0,6

2.

' (3%+4,3 75):192
(58%—56%):0,8%%*0,225

4.

3 3
Z k=
84— 5



3 3 5
(63-37)52
‘(21-1,25):2,5

0,012 0,04104 1
6.(T+ )*4560—425

5,4

(2,1-1,965):(1,2%0,045) 1:0,25

0,00325:0,013 1,6:0,625

3 1
7.0,2625—3;.(68,1.7,5—7%+1,02)

6 28
— g
+45 145

0,75*2%—0,08

(2,3:2,5+21,335:4%+79,06)(3%—6,314:2%)

9.153 —
4
7_7

10.

(5:6'25-‘-72*14%)__

4
5

((40%—38%):10.9+(8 30)*1%)*4,2

0,008

IIpakTuyeckasi padora Ne2

(l)I/ISI/I‘ICCKI/IX 1 IrCOMETPUICCKUX 3aaa4d»

Haiitu cymmy, pa3HOCTb, IPOU3BEIEHUE U YACTHOE IBYX KOMILIEKCHBIX YHCET B

anrebpandeckoit popme.

1.z, =2 +3i, 7,
2.z, =3+ 4, Z,
3.2] =1- 2!. 27
4.2, = 2 + 5i, Z
S.z, =3-=8i, Z,
6. 2y = 3‘—7l. Zy
7.2, = 2 + 61, Z,
8.2, =4+ 2i, 7
9.2, =5+31 7,

10.z, = 6 — 2i, Z;
1.2z, =7 + 9i, Z,
12.21 =3 =71, 2y
13.z, = 4 + 3i, Z;
14.2z, =8 + 3i, Z;
15.2, =8 - 2i, Zy
16.2; = 9 + 2i, Z
17.2, =7 + 3i, 7,
18.2, = 6 — 4i, Z;

IIpakTnueckas padora

Il

Ne3

1+L
1-—-1.

= 5 J)
-1 -

2L
2 -1

o
-2 = L,

3+L
3.

—3+L
-3 = .

4+i.
o i,

—4 4.
—4 =

S+L
5—1L

(bU3NYECKUX U TEOMETPUUYECKUX 3a7a4»

19.2, =5+ 4i,

20. z,
21. z,
22. 24
23. 2
24. z,
28. z,
26. z,
27. 24
28. 2
29. z,
30. z,
31. z,
32. 2,
X 8 Z
34. z,
35. z,
36. z,

=3+ 7i,

2 =4,
3+ 5i,
6 + 5i,
7+ 2i,
8+ 3i.
9 - 2i,
5+ 61,
-3+ 2i,
6+ 2i,
-6+ 71,
-2 + 5i,
8+ 3i,
-7 = 21,
5+ 8i,
-2+ 4i,
-5 =44,

Zz
Z2

I

«[IpumeHeHre KOMIUJIEKCHBIX YHCETI TMpU pPELICHUU

-5+ 1.
-5 = 1.
6 +i.
6—L.
-0+
-6 — L.
7+1.
7 =1

9—L.
-9 + .
-9 —[.
10 +i.

«HpI/IMeHeHI/Ie KOMIUJICKCHBIX 4YHCEJII TIPU PCUHICHUHA



Nel. BemonuuTe cooKeHHE H BHYHTAHKE KOMILIEKCHRIX Yicen: (3 Danna)

1) zy =—3+5i.z, =4-Ti,
2 1. 3

2) ===+ =1,I;, ==+4+=1
3 4 4 6

3) 5; =-0.6+0.27,z, =—04— 0.5

Ne 2_ (1 ©ann)

Brnonuute rpagmuecks cnomenme wncen I = —1+ 31 n Z, =44 51

Ne3. (4 Gamna)

HaiinuTe NPOHIBETEHHE KOMIUTEKCHEIX YHCEN!

2 1. 21
1) 5, =2-31,z, =—4+1; b)) :lzg—zr,:jzg+—r
3 5= J5i, z, = 4+f5i; 4 5=5-3z5=2A
Ned, (3 Gamna)
Brnonuure geiicTens:
1 1 3-2i
Dy D1-i D 1+3

Ne 5. (2 Ganna)

g
i
BoapecTH B cTENeHh KOMIUIEKCHEE YHCIA '(_ EF ; .

Ne 6. Pemnite kpapaTHLle ypaBHEeHHA: {3 banna)

n]x - +2=0;
Gy dx’ +dx+5=10;
By - ldx+74=10.

IIpakTnueckas padora Ned «BriunicieHre KOpHeil HaTypaqbHOU CTETIEHN

| papuant | 2 mapmant
Mol Bruncenurs: 2 Ganna
a)if-216: E]ﬁ"ﬁ; i 27 : 1
B) i-—: r) 4 )

g 625

Ne2. Pemmnre ypanmenne: 2 Ganna
. T :

R et 8) 16x*-1=0; r]Ij_—%x:—ﬂ

Ne3. Buumcnurte: 2 Ganna

5
a)3f0,008-27; 6];;,__1;

ST

B) 6 T}

MNed. VpoctaTe paipakenne: 2 Gamwna

n]W:
6) Y1 a0
B}’q‘ﬂirr: :

r) 483" 3207
05 e

e}#"[ﬁ 2.f5.- ’Jlﬁ-l-"'w.l"_.

Ne5. BeMecHTe MHOEHTENE HI-IT0]] IHAKA KOpHA. 2 Ganna

a)i-128a7;

6)36a" .

Neh. BoecHTe MHOMKHTENE 0] THAK Kopud. 2 Ganna

22V 3a, a=0

713/5b%, b>0




IIpakTuyeckass padora NeS «lIpeoOpazoBaHue YHMCIOBBIX M OYKBEHHBIX BBIPAKCHHH,
COJIEpIKaIMX CTEIECHN)

3aoanue 1.

1,7 2,8 -1,5
[IpencraBbre MaHHOE BBIpaKEHHE B BUje crenenu: V)V )V .

3adanue 2.

-0,2 , 1.-0,7
Vupocrure Beipaxenue: b7 1b ",
3aoanue 3.
2
.15\ 3
Yrpocture BeIpaxeHue: (a ) 7 .
3aoanue 4.

33
x =1

Cokparure apodb: — 7~
p p (B0

3aoanue 5.

3
1 4

[
Haiinure 3HaueHne BBIpAKCHUS: W npu x = 0,0625.
X-Ax

3aoanue 6.
VIpocTHTE BHIPaKCHHE 1_—]3’2 +27.
1+y*+y
3aoanue 7.
a-16
Ynpocrture BbIpaXeHne ——— —a’
a’*—4

3aoanue 8.
1

. 3p 2 p _
Haiinure sHauenne Boipaxenns 9 3 7 TpH p = 5
3aoanue 9.

npup =—-2 .

< —6p
Haiigure 3HaueHue BrIpakeHUs 3 ‘—3 s

IpakTuyeckasi padora Ne6 «B3aumHo oOpaTHbie (DYHKITUN»

1. Tloka3zarb, yTo MIst PyHKUMM Y=2X-5 cyliecTByeT oOpaTHas QyHKIUS, U HalTu ee
AQHAIUTUYECKOE BBIPAIKEHUE.

2. Tlokasatk, uto aist yHKIUK y=x", X < 0 CyIIecTBYeT 0bpaTHas (YHKIHS, ¥ HANWTH ee
AQHAIUTUYECKOE BBIPAKEHUE.

3. TlocTpouTh rpaduk GYHKIMK 0GPATHOH Y = X°, €CIIH ITO BO3MOYXKHO.

4. Haiinute MHOKECTBO 3HA4EHUH KaKJI0W M3 B3aMMHO oOpaTHBIX GyHKIMH f(x), g(x),
ecnu u3BecTHO, 4to D(f) = (0; +o0), D(g) = (—o0; —1]

5. SBnsercsa nu QyHKUMM OOpaTUMBIMU Ha Bcel oOnactu ompenenenusa? Ecnu ga, To
HaiiuTe 0GPaTHYIO K Heil. a) y = x°; b) f(x) = (x —3)*;¢) y = ﬁ

6. SIBASOTCS 7K B3aMMHO 0OpaTHBIMM (QYHKIMHU: ) f(X) :gx + % ugx) = %x +§ ;
b) f(x)=2x+3ugx)=05x—-1,5

IIpakTyeckas padora Ne7 «MppannoHalbHbIE ypaBHEHUS»
I.v=-3x + 3 =x-1
10



2N0x2 —x+V2—x—x2=+/x—-1
3.V2x2+x—4=vVx+3

4.4/x* —10x% + 25 =Vx* — 4x% + 4
5.x=v8x+9

6. VI3—2x=5-x
7.V3x—5=x-11

IpakTuyeckasi padora Ne§ «/ppanroHanbHbIE HEPABESHCTBAY

| V2 —x <322 -2z -2

3 VrIz—1<vhir2—1—4r — 3.
g VIt =25 (z—3) <0.
(22 +82+15) vz +4 = 0.

r—2 }
-
6 x4/10 + 37 — 22

5.

V(z+5)(z—3) <o0.
r+5

IIpakTnueckas padora Ne9 «[loka3arenbHble HEPABEHCTBA
1. Pemuuts HepaBeHCTBa

) ¥>9; 2 [%}% 3) (1}"‘<2; 4 s 5.

5) 4L, 6) sl )
2 2

<1;

—1s

9 gisy, 10 gtas g 1) 92_%%; 12) (1]

x Al X +1 . 1
13) (1%) {%; 14 (*@T >1. 15) (01)"=100; 16) (1); <irs.
5

2. Peminth HEpaBeHCTBA

1) 2 o 3 <4; 2) [?]21': 3x

3) [13}"2 o 9 [23}"’ 1

11 169’

11



3. Pemuth HepaBeHCTBa
1) 3" +3""'<28; 2) 27142517, J) 274277 4277 2448,

4) 9-_7.3.18 <0; ) 47427 _go<p; 6) S -5"7<624.

IIpakTuyeckasi padora Nel( «Pemenue npukiIaaHpIX 3a7a49 Ha CJI0KHBIE TIPOIICHTHI

CymectByeT popmyna sl HAUUCICHUS CJIOKHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKJIaJa;
R- cTaBka nporeHTa;
T- KOoIMYECTBO MEPUOJIOB;
S- nmonydaemasi cymma.
PaccMoTpuM HECKONBKO 33124, PeIIaeMbIX 110 3TOU (hopmyIie.

3aoanue 1.
Paccuurare cymmy Bkiaja uepe3 3 roja Ipu CJIOXKHOM mnpoueHTHOH craBke 10%

TOJIOBBIX, eciu ObL10 BioxkeHo 100000 pybneit.

3aoanue 2.
C xaKoi MPOILIEHTHON CTaBKOW HEOOXOJIMMO BJIOXKHUTH JICHBIM B OaHK, €CJIM 4Yepe3 2 roja

BKJIQTYUK X049eT noayduTh 120000 pybneit mpu nepBoHavyansHOM B3HOCe 100000 py6ieii?
3aoanue 3.
3a 5 ner npu ClOXHOW MPOLEHTHOW cTaBke 7% Tro/OBBIX HA CUETY y BKJIaJYUKa CTAJIO
200000 py6uieii. CKOJBKO I€HET OH BJIOXKHI B OaHK?

3aoanue 4.
Jlnia oOyuenus B kojutemxe HeoOxomumo 120000 pybneit. Pogurenn OKcaHbI MONTOKIIN

B Oank 75000 pyOneil mon 6% ronoBbIX (CllOKHas MPOLIEHTHAs cTaBKa). byner nm y Hux
HeoOxouMas cymma, eciii moka OkcaHa B IepBOM KJiacce (cuuTath o0ydeHue B 1kose 9 jaer)?

3aoanue 5.
Bopuc xouer Bnoxuts 50000 py6neir Ha 5 ner, yToObl monxyuuth He MeHbine 70000

pyonei. OguH OaHK mpejiaraeT BIOXKHUTH JNEeHbru moja 8% TrofoBhiX, a apyrou - moa 0,5% B
mecsu. Kakomy 6anky oTaath npeanoutenue bopucy?

3aoanue 6.

Kakyto cymMMy HYXHO BJIOXHUTb B OaHK, 4TOObI yepe3 3 rojga Ha cuery Obuto 59550

pyOsel, eciu cio>kHasi MPOLIeHTHAsI cTaBka Oanka paBHa 0,5% B mecsi?

IIpakTnuyeckas padora Nell «CpoiicTBa norapugmoB»
1.Boruncnure

No 1 2 3 4 5

1 log, 96 —log, 3 + log,1 log; V27 3RS log; 1 log; 3
2 log; 54 —log; 2 + log,49 log,, "V 121 37 Tog 3 log, 1 log, 2
3 |logs 162 —logs 2 + logs5 logi2°V 144 g e logs 1 log, 4
4 [logs 144 —logs 4 + log: 81 log;; "V 11 2 787 log, 1 logs 5
5 |log,80—1log, 5 +log, 4 log" V13 2 loge 1 loge 6
6 |logs1+log;45—log; 5 log, "V 64 478,72 log, 1 log, 7
7 |log; 6 +log; 15 —log; 10 logs* V 125 PR X logg 1 log, 8
8 |[log, 6+ logy 10 —log, 15 log, 'V 64 2 logg 1 log, 9
9 |log,12+log; 5 —log, 15 log,s°V 225 3 e 2 log,; 1 log,; 13
10 |log, 48 —log, 3 + log; 1 logs*V'5 3FTR? logy, 1 log, 12
11 |log;20—log, 15+ log, 24 log,, V196 FRARCR log,, 1 logyy 11
12 |logs 18 +log; 12 — log; 8 log, "V 49 5 logs, 1 log,, 14
13 |logs 12 —logs 15+ logs 20 logs V216 Rt logas 1 log,s 15

p—
\S]


http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
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http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html
http://finansovaya-matematika.5311pro2.edusite.ru/p54aa1.html

IIpakTuyeckas padora Nel2 «Jlorapupmuueckue ypaBHEHHU

1. Pemnth ypaBHEHU

1. log,(x—3)=4. 7. log, (3" +6)=3-x.

2. log,(2" -3)=2-x. 8. log,(3+5")-x=2.

3. log,(3"" +1)+2=x. 9. log, ,(x* +4x> +5x—2)=3.
4. 1glglgx =0. 10. log, (4x* —3x) =3.

5. log(-1+26-577)=2x-2. 11. log,(0-27)=3-x.

6. lg2+1g(4™2 +9)=1+1g27 +1). 12. log,(2—x)=log, 5.

2. Pemnth ypaBHEHUs

. log, x+log,(x—1)=1.

2. log, (2" —4)+ log, (27 —5)=log, (27 +11).

1 1
3. Sl +Tx+ ) +3=2lg(x +3)+1 —+1g10°.
S 1e(x"+7x+7) gx +3) Eray e

4. lg\(r;+lg% =(1g(x—12)—1g8)-log, V4 .

5. lg(Vx+1+3)=2lg/x-38.

IIpakTnyeckas padora Nel3 «Pemenue ypaBHeHUH rpad)idecKUM METOIOM
AJ’I[OPMTM PeLleHnA ccTeMbl ABYX }I'paBHE‘HMr’I C ABYMA HEW3BECTHLIMW rpatbmuecmm MEeTOo40M:

1) nocTpouTk rpaduk NEPEOro YpaBHEHNS;

2) NOCTPOUTE rpad Kk BTOPOTo YPaBHeHUS;

3) onpegennTe TOUKKN Nepeceyernsa rPagrKoe (peLleHneM CUCTeMbl YPABHEHWI ABNAKTCA KOOPAMHATE! KaxX 0w
HallAeHHO TOYKK).

lMpumep:

-J:E—i-yg =9,

pewiume cucmemy ypaeHeHutl
y—zr=-3

Pewerue

1. Hauepmum 2pagux nepeozo ypasHeHuA z? + y2 =90
Tpapuxom ypasHeHUs A6AAeMCA OKPYHHOCME € EHMPOM & Hayase koopduHam u paduycom 3.

2. Havepmum 2pagurk 8mopozo ypasHeHUs Yy = T — 3 (ewlpazunu y).
3mo npamas, dnA nocmpoerus komopod Haddén dee mouku: (0; —3) u (3;0).

13



3. OKkpyxcHOCMb U npaMan nepecekaromea e moykax A u B.
Touka A umeem koopduramesi (3;0), @ mouka B — koopdurame (0; —3).

Maper yucen (3;0) u (0; —3) Aeasromca pewerusmMu 060UX ypagHeRUT CLCMeMs], G 3HAYUM, U PEIEHUAMU CUCEMb]

ypagHeHud.
Omeem: (3;0) u (0; —3).

I'paduueckuii cnoco0 pemeHus cucteM ypaBHeHUH ['padukoM ypaBHEHHs C JABYMs
HEPEMEHHBIMH Ha3bIBAETCS MHOYKECTBO TOYEK KOOPIMHATHOM MIOCKOCTH, KOOPIMHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE pPaBEHCTBO. | 'pauku ypaBHEHHH € JByMsS NEPEMEHHBIMU
BechbMa pazHooOpa3Hbl. Hanpumep,

2
=——Xx+3
l. 2x+3y=6, 3 - npsiMas

34
2. xy=3$, X - runepbona
3. y=-x’+2x +2 - napaGona
4. X+ y2 = 4 — okpyxkHoCTb, UeHTp (0;0), paguyc — 2

I'padurkamu Takux ypaBHeHHIt MOIyT SBISATLCH Pa3/IMYHbIE JIMHHM,
A / Y,

runepbosa

®, npaMas

CHN \o v - 3

Y
+ w VT

napabona
A

o

x
> KyGuvecxas

. OXpPYAMOCTE napadoaa

Pemmmre cucremy nByX ypaBHEHHI
14



{y=x2+1 {(x—4)2+(y—5)2=9 [y+x— =0
=1 y=x x2+y2=9

IIpakTunuyeckas padora Nel4 «Pemenue norapu(pMU4ecKuX ypaBHECHHI U HEPABEHCTBY»

1. Pemute ypaBHeHue:

a) log,z = 5; 6) log,, z = -2

| = Il

1
r) log.L x = -3

.

B) lgxr =
2. Pemute ypaBHeHUE

a) log,(z? — 3z +3) =0; 6) log, ,(2z — 3) = log, 4(x + 5);
B) lg(z —7) =1g(3z — 9); r) logy(x? — 6x) = log,(5 — 27) .
3. Pemure ypaBHEeHue

a) logz(z + 1) + logg(z + 3) = 1; 6) lg(32® + 12z + 19) — lg(3z + 4) = 1;
B) lg(z —9) +1g(2x — 1) = 2; r) logy(z® — z — 3) — logy(z + 1) = 3.
4. Pemnte HEPaBEHCTBO

a) log, = > 4; 6) log,r < 2

B) logygz < 0; r) logy = 2 —3.
5. Pemnre HepaBeHCTBO

a) log,(z —3) = 1; 6) logy(2z —6) > —1;

B) log, (% - 1) <2 r) logy,(z* — 5z + 106) < —2.
6. Pemnre HEpaBEHCTBO

a) lg(2z —3) > lg(z + 1); 6) log%(ZI -1) = log%(::.‘ + 4);

B) log,(2? — 2z — 2) > log,(4 — z); r) log, ,(2? — 3z 4+ 2) = log, ;(z + 7).

IIpakTnueckas padora NelS «[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTBY
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
sin®a + cos?a =1

BcemomHuM, uTO KBajpar J00Oro 4yMcia Bcerjga OoJibllle WM paBeH HYJIS U elle pas
BHHUMAaTEJIbHO IOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
3ameuaem, uTo sin‘a K 1u cos?a < 1
Otkyna —1 Ksina K 1lu—-1Kcosa K1
Haiinem sin 8 u cos 3, 3ametnm, 4to sina = cos f; a cos @ = sinf; tga = ctgf
To ecTp B IpAMOYTOJILHOM TPEYTOJBHUKE CUHYC OJHOI'O OCTPOTO YIJIa paBEH KOCUHYCY IPYyroro
(1 HAOOOPOT).
3aMeTHM, YTO 3Has KOCHHYC OJJHOTO yIJla, MOKHO HalTH CHHYyC (TaHreHc, KoTaHreHc). U

Hao000pOT.
cosa =+/—1—sin’a
sina = +/—+1—cos?a

3HaK +/- 3aBUCUT OT TOT'O, KAKOW YE€TBEPTU MPUHAIJICIKUT yTOMI (.

3aoanue 1
OTBeuaeM Ha BOIIPOC, MOXKET JIM CUHYC MPOU3BOJIBHOTO yIila paBHAThCS -2; 8; 1; 0,2; 1/8; V3 /2

Mo:eT Th KOCUHYC TTPOU3BOJIBHOTO YyTJ1a paBHATHCS -6; -0,6; 1/2; 1/14; V5 /25
3aoanue 2
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MoskeT i CHHYC M KOCHHYC OJHOTO M TOTO )K€ yIriia YAOBIETBOPATH YCIOBHIM (OO0 3ajaHue
MOKET 3BydYaTh TaK — CYIIECTBYET JM TaKOW Yrojd @, YTO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin = - ; cosa = —

HOI[CTaBJ'IHeM 3HaAYCHUE B OCHOBHOC TPUT'OHOMETPHYCCKOE TOXKACCTBO, IIPOBEPAEM

. N2, V3’ _ 1,3
sin®a + cos’a = (5) + (?) = +7 =1 Orser: IA(cymectsyer)

. 1 3
2) sina = —; cosa = —
4 4

HOI[CTaBJ'IHeM 3HaAYCHUE B OCHOBHOC TPUT'OHOMETPHUYECCKOE TOXKICCTBO, IIPOBEPIAEM

n?a + cos? —(wé+ 32—1-+3—1
sin“a + cosa = |7 ) 1671673
OtBer: HET (Takoro yria a He CyliecTBYyeT)

3aoanue 3

Haiitin mHOXecTBO 3HaueHUi pyHkuuu y = 7 cos a — 3
Bcnomunaem

—1Kcosa«1

-7 <K 7cosa K7

—7—3K7cosa—3K7-3

—10 Ky <4

OtBer: —-10Ky K4

Tanrenc OCTPOro yrija ImpAaMOyYroJbHOIro Tp€yrojJlbHHUKa — OTHOIICHHUEC ITPOTHUBOJICIKAILICTO KATCTAa

K IpUIeKaIeMy
a sina
tg a=—-=

b cosa
Kotaurenc OCTPOro yria npsAaMOyYroJbHOTO TPEYTOJIbHHUKA — OTHOIONCHUEC ITPUIICKAIIETO KaTe€Ta K
IIPOTUBOJICKAIICMY
b cosa

ctg a = —=
g a sina

Otkynatg a * ctg a =1, nubo, yto ToXe camoe tg a = pry
3aoanue 4

UYemy paBeH TaHI'€HC, €CJIM KOTaHIe€HC paBeH -2; -7; 1/3; 15/2?

3aoanue 5

Mosket nu TaHrec yriia paBHATbCs -4; 6; -3; 0; 10000007

3aoanue 6

JlokazaTb ToxxaecTBo cos*a — sin*a = cos?a — sin®a

cos*a — sin*a = (cos?a — sina)(cos?a + sin’a) = cos*a — sin*a

IIpakTnyeckas padora Nel6 «IIpumenenue ¢popmys JBOMHOTO U MOJOBUHHOIO YIITIOBY

Dopmynst 0601IHO20 apymenma
sin2q =2sinacosa,
cos2a =cos’ a—sin’«a,
2tga
P
I-tg°a

. . -3
sin3a =3sina—4sin” a,
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3
cos3a =4cos’ a¢—3cosc.

3aoanue 1

Haiiti sin2a ¥ cos2ea, €CIH 57 < o < % , tga=0,75
3aoanue 2

Haiity sin 2, ecmn 90° < <180°, sin =%
3aoanue 3

1+cos2a +sin2a
YHpocTuth BeIpakeHUE

cosa +sino
3aoanue 4

JlokazaTh TOXAECTBO cos* @ —6¢cos’ asin’ a+sin a = cosda
3aoanue 5
Pemuth ypaBHenue 8sin2xcos2x =4,

Dopmynvl ROI0BUHHOZ20 APyMeHma

,a l+cosa
coss —=—+——,

2
. ,a l—cosa
sin” —=———,
2 2

,a 1l-cosa
P
2 l+cosax

22‘gg
sina:—za,
l+1g* =
)
l—tg2g
cosa = 2 ,
1+tg2g

2tg —
tgor = .

l—tg2g

2

3aoanue 1

Beruncnuts 1g15° 6e3 momMomm TabnuI ¥ MEKPOKATBKYISTOpa
3aoanue 2

Boipasuts cymmy S =sin’® o +cos’ o uepes cosda
3aoanue 3

- 2400 2 70
BoinonauTts nonmxkenue crenenn sin” 307, cos™ 27", 1g*75°
3aoanue 4

a . a
1+cos——sin—

2 o
JlokazaTh TOXKACCTBO =—ctg—
a . «a 4

1-cos——sin—

2 2

17



3adanue 5
Pemmth ypaBHeHne 1—2sin”2x=0

IIpakTnyeckas padora Nel7 «Dopmyssl IpUBEIEHUA»
1. YopocTtute BbhlpaxeHue

- l.' = +
a) sm(z —ﬂ)+005{fl'—ﬂ]; ‘::‘1((??—_‘_3
3:’ ’
B) sin(m — a)tg (?T + n) : r) cos (% + n) ctg(m — a).

2. YipocTtute BelpakeHNE
a) sin(90° — av) + cos(180° + ar) + tg(270° + &) + ctg(360° + a);

LT 5%
6) sin (5 + n—) —cos(m — ) + tg(m — o) + ctg - o).

3. YopocTuTte BbIpakeHuE

a) cos (n— %) 0) sin (n—%): B) tg (n— %)

r) cos(a —m); a) sin (e — ) ; e) tg(a—m);

) ] 3 . 3 )t . I
#) cos | a 5 ) 3) sin | o 5 ) u) tg | a 5

4. Yipoctute BbIpakeHHE

cos(—a) cos(180° + a) - 6 sin(—a) ctg( —a) :
sin(—a) sin(90° + o) cos(360° — o) tg(180° + o)’
) sin(m + a) cos(2m — a) 9 sin(a + ) sin(a + 27)
tg(m — a)cos(a — ) tg(m + o) cos(1,57 + a)’
B B\
tg(m — ) sin (3 + a) } f-.m(r—n}rtg{%—n)ms(lr—n)
: e 2
ma(ﬂ+ﬂ}tg(’2’r+ﬁ) ' (m +a)tg (3 + a) sin(—a)

IIpakTnueckas padora Nel8 «IIpuMeHeHNe OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYII

JUTSL TPe0O0Pa30BaHUS TPUTOHOMETPHUECKUX BBIPAKECHU
3aoanue 1

2sin’a -1
YHIpOCTUTE BBIPAKCHHE A=s————
cosa+sina
3adanue 2

(sina —cosoz)2 -1

s 2

prOCTI/ITL BLIpa)KeHI/Ie 3
sin“a—cos  a—1

3aoanue 3
YTIPOCTHTH BRIpaKeHHE COS” o 1g ot +cos’ a
3aoanue 4
cos’ o —sin’ al

YIpoCcTUTh BeIpaXKe€HNE 5 -
cos’ (—a)—sin(—ax)cos(—a)

—1g(—a)

3aoanue 5

V4 V4
YIpocTuTh BRIpaKeHUE CO{E — a) +cos(@+ E)

3aoanue 6
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sin2a —2cos2a B 2(sin o —cosa)

YTIPOCTHTH BHIpAKEHHE S = — >
(sina +cosa)cos” a cos2a

3aoanue 7

cosx sina
YIpOCTUTH BbIpaKEHUE

2sin’a—1 B 2cos’ a—1
3aoanue 8

sin(a — ) —00{72[ — aj

. (37
cosla@—rm)+ s1n(2 — aj

prOCTI/ITB BBIPAXKCHUE U HAlTH €ro 4YHCJIOBOE 3HAUYCHHE IIpu

IIpakTuyeckasi pa6ora Ne 19
«APKTaHIreHc U apKKoOTaHreHc. Pemenne ypapHeHnuii tg(x)=a u ctg(x)=a»
1. Pemiute ypaBHEHHE

m _ T
a) tg (e — 1) =1; 1) etg (:r - I) =1;

B) tg2r = —1; r) ctg — =

1
2
n) tg (:5.4.' + E) =0 e) ctg (
G .
2. Pemnute ypaBHEHHE
s
tg (x + Z) =3

o m 31
Haiinure Bce KOpHU 3TOTO YpaBHEHMSI, IPUHAJIEKAIINE TIPOMEKYTKY [E ; 7]
3. Peunre ypaBHeHHE

T
ct (— — x) =1
AV

o T T

Haiinure Bce KOpHU 3TOTO YpaBHEHHSI, IPUHAJIEKAINE TPOMEKYTKY [— - —]

2’2

IIpakTnyeckas padora Ne 20
«Penrenne TpUroHOMeTPUYECKUX YPABHEHMID»
1. Pemite ypaBHeHHE

a) cos2r = 1; 0) cosdr = —1;
& 2
B) sinz = —1; r) sin = = 1
: 2 3
T
i) cos— = (); e) sinhr = ().
l,] 1 ) )

2. Pemmte ypaBHEHHE

i

a) cos (J - F-_;) =1L 6) cos (; + ) = —1;

..'—I—E):l: ) sin | @ — T = —1:
B) ‘alrl(; 5 r) sin (e 1 )

™ A
) si 2..-+—) —0; ) cos (___,) —0.
1) sm( T+ 7 e) cos 5~ 13

O o | =

IIpakTnyeckas padora Ne 21
«OaHOPOAHBIE TPUTOHOMETPHYECKHE YPABHEHUSD)
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1. Pemute ypaBHEHUE

6.1. sinx—5cosx=0; 6.16. 3sinx+cosx=0;
6.2. sinx—+3cosx=0; 6.17. 2sinx-3cosx=0;
6.3. sinx—2cosx=0: 6.18. sinx+4cosx=0;
6.4. sinx—cosx=0; 6.19. 3sinx—cosx=0;
6.5. 4sinx-cosx=0; 6.20. sinx+2cosx=0;
6.6. Ssinx+cosx=0; 6.21. Ssinx+2cosx=0;
6.7. 3sinx—2cosx=0; 6.22. 4sinx—cosx=0;
6.8. 3sinxyx—cosx=0; 6.23. 3sinx+2cosx=0;
6.9. 3sinx—+3cosx=0; 6.24. \3sinx+cosx=0;
6.10. 2sinx-cosx=0; 6.25. 2sinx+cosx=0;
6.11. sinx+cosx=0; 6.26. sinx+3cosx=0;
6.12. 5sinx—3cosx=0; 6.27. sinx—4cosx=0;
6.13. sinx—3cosx=0; 6.28. Ssinx—cosx=0;
6.14. 35i11x+\/§oosx=0; 6.29. 3sinx—5cosx=0;
6.15. sinx+5cosx=0: 6.30. 2sinx+3cosx=0.

2. Pemute ypaBHEHUE

7.1. 2sin” x+3sinxcosx—5cos’x=0; 7.16. sin® x—Ssinxcosx+4cos’ x=0;

7.2. 3sin’ x—sinxcosx—2cos’x=0; 7.17. 3sin” x —Ssinxcosx—8cos’ x=0;
7.3. sin’x—4sinxcosx— 50032,1::0, 7.18. sin® x—Ssinxcosx—6¢cos’x=0;
7.4. 4sin” x—3sinxcosx—7cos’x=0; 7.19. 2sin® x +3sinxcosx+cos’ x=0;
7.5. 3sin” x+2sinxcosx—cos” x=0; 7.20. 3sin” x—sinxcosx—4cos’ x =0
7.6. 25111 x—3sinxcosx+cos’x=0; 7.21. sin” x—4sinxcosx +3cos” x =0
7.7. sin® x—7sinxcosx+6¢cos’ x=0; 7.22. 2sin® x—sinxcosx—3cos’ x=0;
7.8. 3sin® x—4sinxcosx—7cos’x=0; 7.23. 3sin? x—Ssinxcosx+2cos’x=0;
7.9. 4sin” x—3sinxcosx—cos’x=0; 7.24. 4sin® x —sinxcosx —5cos’x=0;

7.10. 2sin® x—5Ssinxcosx—7cos’x=0; 7.25. sil“lzx—?sinxoosx—ficoszxzﬂ,
7.11. 3sin” x—4sinxcosx+cos’ x=0; 7.26. 2sin” x —3sinxcosx —Scos’ x =0
7.12. 4sin® x —Ssinxcosx+cos’ x=0; T2 4si1121—si11x005x—30052x= :
7.13. 3sm2x—2smxm5x—5ms x=0; 7.28. 3sin” x+2sinxcosx —5cos’x=0;
7.14. sin®> x—7sinxcosx +6¢cos* x =0 7.29. 2sin? x + Ssin xcos x — ’?cos x=0;

7.15. 3sin’ x—Ssinxcosx+2cos’ x=0;  7.30. 4sin’ x —Ssinxcosx —9cos* x=0.

IIpakTnyeckas padora Ne 22
«PereHue TpUTOHOMETPHYECKHX YPABHEHUI, IPUBOAMMBIX K KBaIPaTHOMY»
1. Pemiute ypaBHeHHE
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4.1. 2sin’x-5sinx+2=0; 4.16. 4sin’ x—4sinx-3=0;

4.2. cos’x+3cosx+2=0; 4.17. 2cos’ x+cosx—1=0;
4.3. 2sin®x-3sinx+1=0; 4.18. 2sin’® x++2sinx=0
44. 1g°x-3tgx+2=0; 4.19. 2sin’ x+3sinx+2=0
4.5. 2cos’x—3cosx—-2=0; 4.20. 3tg’x—1gx-2=0;
4.6. 2cos’x++2cosx=0 4.21. 2cos’x-cosx-3=0
4.7. 4sin’x+4sinx-3=0; 4.22. 2sin’x-3sinx+1=0;
4.8. 2sin’x+5sinx+3=0 4.23. 4sin’x-3=0;

4.9. 2sin’x+3sinx-2=0 4.24. 4cos’x—8cosx+3=0;
4.10. 2sin’—sinx-1=0; 4.25. sinx—sinx—-2=0;
4.11. cos’x+cosx—2=0 4.26. ctg’x—5ctgx—6=0;
4.12. 25i1121‘+51'1‘lx=0; 4.27. 2cos’x—cosx=0;
4.13. 2cos’x+3cosx+1=0; 4.28. sin’x-3sinx+2=0;
4.14. 4cos’ x+8cosx+3=0; 4.29. 2cos’x—5cosx+3=0;
4.15. 3cig’x—5cigx +2=0; 4.30. 2sin’ x+sinx—3=0.
2. Pemute ypaBHEHUE

5.1. 2cos’x—sinx+1=0; 5.11. 2sin” x+3cosx=0
5.2. 4sin’x+8cosx—-7=0; 5.12. tex+4dctgx-5=0;
5.3. cos’x+3sinx-3=0; 5.13. 8sinx+cosx+1=0;
54. rgx+3cigx =4, 5.14. igx +4dcigx -5=0;
5.5. 2sin’x+cosx+1=0; 5.15. 2cos’x+sinx+1=0;
5.6. Ssin®x+6cosx—-6=0; 5.16. sin*x+cosx—4=0;
5.7. 1gx+dergx-5=0; 5.17. tex—4ctex -3=0;
5.8. cos’x+sinx+1=0; 5.18. 2cos’x+5sinx=0;
5.9. 2cos’x+3sinx—3=0; 5.19. tex+2etgx—3=0;
5.10. tgx —2ctex +1=0; 5.20. sin®x—-3cosx-1=0;

IIpakTnueckas padora Ne 23
«PernieHHe TPUTOHOMETPHYECKHUX HEPABEHCTB»
1. Pemyte HepaBeHCTBO

1.1, Brex-3<0; 1.10. 2 -2sinx>0;
12, 2cosx++/320; 111, /3-1gx<0;
13. J2-2cosx>0; 1.12. 2cosx+~+/2>0;
14.  Bgx+3<0; 1.13. 3-2cosx>0;
15. 3gx++/320; 1.14. 3crgx +/3<0;
1.6.  3+2sinx<0; 1.15. 2cosx+1>0;
1.7. 1-2sinx<0: 1.16. 2sinx—+2 <0;
18.  2sinx++320; 1.17. /3 =3cigr > 0;
19.  2sinx+1<0; 1.18. 2cosx—~3<0;

2. Pemnte HEpaBEHCTBO

IIpakTnueckas padora Ne 24
«IloAroToBKa K MTOrOBOIi KOHTPOJIbHOU padoTe»
3aganue 1. Breruuciants

21



1) 23,267:2,3-3.6-(17,2-0,125+0,005:0,1) + 6,25-3,2;
2) 9,25-1,04—(6,372:0,6 +1,125-0,8): 1.2+ 0,16-6,25.
3aganue 2. YHOpocTUTh

1 3 g—%\/2_0+3«/180—4 %;

-5 3 4
V6 5442 J6-v2°

3amauue 3. BelunuciauTb

2)

lngl 1 1 2
1) 8 3;2) log2§;3) log3ﬁﬁ;4) glogélogﬂ

3anganue 4. Pemnth ypaBHEHUE

1) (log, x) —3log, x+2=0:2) (log, x) +5=2log, x’;

3) log,(2x—18) +log,(x —9) =5
3aganue 5. Beraucnure

V4 V4
1) log,| cos— |;2) log.|tg —
) gz( 3j ) g3(g 3j

3amanue 6. HaitTu rpagycHyto Mepy yriia, BBIpaXXEHHOTO B pajiiaHax:
T T RY/4
D Z:2) 2:3) 27 14)2:5)3:6)0.36
6 9 4
3amanue 7. YKaxXuTe 4YETBEPTh, B KOTOPOU JIKUT yrojl & , eciu O =300".
3amanne 8. Haiinure 3HaueHWE KOCHHYCa yrila ¢, €CJIM HM3BECTHO, 4TO: sing= -0,6 wu

3—77:<05<27r
2

Vxt=3x-2

3ananue 9. Haiigure obnacth onpeneneHus GpyHkimn f(x) = TR
- X

3aganue 10.

bankoBckas mporieHTHas cTaBka paBHa 12% romobix. KakoBa momikHa OBITH MEepBOHAYATbHAS

CcyMMa BKJIaJia, 9TOOBI uepe3 2 roja ero pasmep cocraBuil 56448 pyoeil.

3ananue 11

CKONBKUMHU €IIOCOOAMH MOYKHO Pa3MECTUTh 6 pa3IM4HbIX aBTOMOOWJIEH B CEMH OJHOMECTHBIX

Ookcax?

IIpakTuyeckas padora Ne25 «DyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJILHBIX MPOIECCAX»
OTBeTuTH Ha BOIIPOCHI:

. KTo u3 yuensIix nan omnpeneneHue QyHKIMM KaKk U3MEHEHUE OPAMHATHI TOUYKU B 3aBUCHMOCTHU
OT U3MEHEHHUs ee abcuucchl?

2. Kto BnepBble cTan ynotpednars cioBo "GyHkuusa"?

3. Ko BnepBble fan siBHOE onpeaeneHue GQyHkuumn?

4. Kto BBen o003HaueHre (GyHKIIMH CUMBOJIOM f?

5. OxapakrepusyiTe (yHKIIMOHAIbHBIE 3aBUCUMOCTH B MY3BIKE.

6. B yem 3akirodaercss maTeMaTH4YeCcKHd mopTper nociaoBul? IlpuBenuTe ABa KOHKPETHBIX
npumMepa.

7. Kakue pyHKIIMOHAIbHBIE 3aBUCIMOCTH BCTpEYaroTcsl B Ouonorun?

8. Kakue pyHKIIMOHAIBHBIE 3aBUCIMOCTH BCTPEYAIOTCS B MHPOpPMATHKE?
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IpakTuuyeckas padora Ne26 «VccnenoBanue GpyHKIUN»

. —
ITpmmep 1. Mecnegvitte dvasamso (x}=i23.
ol

Pemenne:
_x3+2x—3 (x+3ha—1)
JFed= 5 E—

1. Dfi={x€ R:x — 2 £ 0}={z€ R:x # 2} = (—o; 2) U (2; +=);

2. Bepmuxanenas acumvmrota x=2. Ilpopepra: ecm =2, o (xr+3)(x-1)=0.

(x+3)x—1)
x—=2

3. Tousm nepecedenna c ocaMu KoopauHaT: a) f (0= =1.5; Togaxa {0; 1.5);

6) f()=0. torma | (x+3)x-1=0.

¥=-3 s x=1_ Toasm (-3; O} u (1; 1)
4 ITpoMe#yTEH 3HAKONIOCTOAHCTEA: PR s

—Z = x
._--"/5 *f‘\"—-/‘é Puc.]

3 HMecnemgves GvHEITHID Ha 98THOCTD HITH HETeTHOCTD'
a) D) = (—I'; 2] U {2; +:ﬂ] - 3T0 CHMMeTpHYeCKOe MHOEECTEO,
(—x+3}(-x-1) (3-x}
6) fix) = x+_3x[_;:' 1}_ 3 zfz‘+1}
Tax ¥ak f{-x)= ) u fi-c)#- fx), To dvHEIHE f He SB09eTCq HH 9eTHOH, M HedeTHoH .

6. CTeneHs 9SHCAHTENT HA eQHHHITY DONRINE CTEISHH HAMEHATENT, SHATHT, CVIINSeCTEVET
HAKIOHHAT ACHMIITOTA. BEIDEIHM LIeIVID 9aCTh
+2x-3{x-2 Cx+3)(x-1) 5
i P S 5—ﬂ4+;3=
Lie (0= 100) = (;3520) = f () > x+4 = (F(x) - (x+4))- 0,
Ao 2 3HAYHT, 0 ONPEIelIeHHED V =X + 4 — HaKI0HHAT ACHMIITOTA.

5
Tax xax f{x) =x+4 + % rae — # 0, spa=wT, rpaduk He mepeceKaeT HAKIOHEVED ACHMIITOTY.
_ Y

7. Obtmactu CYVIIECTEOBAHHA
rpadmxa:

OURNNNNY

Puc.?

o oxt+2x-3
8. Exf: Ffﬁ‘c}:—z. Ilycte v — napaMerp, BEIACHHM EO3MOKHOCTE KOpHEH v
P

TIApaMEeTPHYEcKOro VPABHeHHs | yx-2y=x-+2x-3

(2 +(2p-3)=0, y=0,

D=2y 4(2v-3)=4-4yv+y " -8yv+12=y"-1 v+ 16=0
V-12v+16=0, D=36-16=20

y=6£V20=6£25

v_
é-g‘lurj' o 6*‘2{? é‘( Puc.3

23



E(fi=(—oe; 6 — 24/5] U [6 + 2V/5; +00).
9. Tak xax E(fi=(—oo; 6 — 2-1.,"3] U [6 + 24/5; +oo)= 31 = 6-24/5 u ¥y = 6+25 aeamoTca

AHATCHUAMY MHHHMVME B MakcHMyMa dvaxms. Hafigenm adcimiccsl Togex
s 28 b —(2—v) r—2
ana dymamm gix)=x+23p+H(2-3) m=-_—=——_—"""= j?
& & =

e 6-2v5-2 2(2-,f5) Pt
ecmi v = 6-2v5, Tox) = = ¥ = =2-4/5,

-
Fa

2

s g 6+2v5-2  2(2+,(5) .

ecm 12 = 6+24/5, To x2 = . === 2 5.
& F

VauTrIEas MHOEECTEO IHAYEHHNA Ii)}'HIﬂL[HH OIPEAENAENM, KadKdd HI TOYEK HBIAETCH TOIKOH

Ba

MHHHMYMA, 2 KaKa9 — TOUKOH MAaKCHMVMA: Xpin—2 + v 5, Yma—2 - /5,

min fix) = f(2+ VE) = 6+245 - max fix) = (2 - VE) = 6-24/5.
D(f) Dif)

10. Mz scrsza rpadmxa cuegver, §
oTo QvHKIH fix) :
EO02PACTaeT B IPOMERYTKLX ]
(-00; 2 — V5] [2+v5; +oo); 20 !
VORIEAET B IPOMEKVTEAX |

|

[2-5:2)u 2 + V5]

Puc.4

3ananue 2. Uccnenyiite GyHKIUIO.

Dy =sin2x; 2)f(x)=5x4-6x2-3
3ananue 3. Haiitu uHTEepBanbl MOHOTOHHOCTH pyHKIMiL: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =
3+24x-3x2-x3;

IIpakTnueckas padora Ne27 «Pa3mMernienus, coueTaHus, IEPECTaHOBKI

3amaua 1.

CKOJIBKO YETBIPEX3HAUYHBIX «CJIOB» MOKHO COCTaBUTh U3 KapTOUEK B, €, 4, H, 0, C, T, b?

3amaua 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAYHBIX YHCEI, Y KOTOPBIX Bce IU(DPHI HEUETHbIE?

3amaua 3.

Heckonpko cTpok B KadecTBE CUMBOJIA CBOETO TOCYAapCTBa PEIIMIN HCIIONB30BaTh (iar B BUIE
YeThIpeX MO IBeTy: Oemnblil, CHHMH, KpacHbId, 3eineHblid. CKOJBKO BCEro CTpaH MOTYT
UCII0JIb30BaTh TAKYI0 CUMBOJIMKY?

3amaua 4.
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N3 mudp 1,2,3,5 cocTaBunm Bce BO3MOXKHBIE YeThIpeX3HauHble yncia (6e3 moBTopeHuil uudp).
CKOJIBKO Cpesii HUX TaKuX urces, kotopsie 6osbire 2000, Ho menbie 50007

3anaya 5.

CKOJIBKO CYHIECTBYET CIIOCOOOB 3aHATH 1-oe€, 2-0e, 3-¢ MecTa Ha yeMIuoHare mo (yrdony, B
KOTOpOM y4dacTBYIOT 10 xkomann?

3agaua 6.

CKOJBKUMH  crioco0aMu  MOXKHO JICJIETUPOBATh TPOMX CTYACHTOB Ha MEXKIyHApPOAHYIO
KOH(epeHIHIO U3 9 4IeHOB Hay4HOTo olmiecTa?

IIpakTuyeckass padora Ne28 «PemeHue NpakTUYECKUX 3a7ad C HCIOJIB30BAHHEM IPABHUII
MEPECTAaHOBKU U Pa3MEILICHUS] KOMOMHATOPUKI

3amava 1. Y mamel 2 si6510ka 1 3 rpymun. Kaxapiii 1eHb B TeYCHHUE S5 THEH MOAPsIT OHA BBIIACT 110
onHoMy GpykTy. CKOJIBKUMHU CLIOCOOAMHU 3TO MOKET OBITh clieJIaHo?

3amaua 2. [Ipennpusrue MOXET IPEIOCTAaBUTh padOTy MO OJTHOM CHENUaTbHOCTH 4 )KCHIIMHAMH,
no Jpyrol - 6 MyXuWHaMm, N0 TpeThel - 3 paboTHHMKAM He3aBUCHUMO OT mosia. CKOJIBKUMU
croco0aMu MOYKHO 3aITOTHUTh BAKAaHTHBIC MECTa, €CJIU UMEIOTCS 14 IPETeHACHTOB: 6 KCHIIUH U
8 My>KUuH?

33.,[[21‘121 3.B MMaCCaXXUPCKOM I10€3JC 9 BaroHoB. CKOJILKHMMH CIIOCOOaMH MOYKHO paccaiuTh B
noe3ac 4 YCJIOBCKA, ITPH YCIIOBUH, YTO BCC OHH AOJIKHBI €XaTb B pa3JIMYHbIX Baronax?

3anava 4. B rpynne 9 yenoek. CKOIbKO MOXHO 00pa3oBaTh pa3HbIX MOATPYII IPU YCIOBUH,
YTO B MIOATPYIITY BXOJUT HE MEHEE 2 YeIoBeK?

3anmava 5. I'pynny u3 20 cTyIeHTOB HYKHO pa3fenuTh Ha 3 OpUrajsl, IpuyeM B MIEPBYIO Opurany
JIOJDKHBI BXOJIUTH 3 4elIOBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOIBKUMHU CrIOcCO0aMu 3TO
MO>KHO CJIENaTh.

3amaua 6. [ns ydactust B KomaHie TpeHep otOupaeTr 5 ManbuukoB u3 10. Ckoibkumu
crocobamMu OH MOKeT CHOPMHUPOBATH KOMAaHIY, €CIH 2 ONpeAeNeHHBIX MalbuhKa TOJKHBI
BOWTH B KOMaHy?

IIpakTnueckass padora Ne29 «PemeHne NpakTHUECKUX 3ajad C NPUMEHEHUEM IpaBUil
pa3MeLIeHHs] U COUYEeTaHUS»

3agaua 1.

B kmacce 25 yuenHukoB. CKONBKMMHU criocoO0aMu MOXHO M3 HHMX BbIOpaTh 4 yuammxcs Ais
JexypcTBa’?

3amaua 2.

CKOJIBKO BapHaHTOB TPEX3HAYHOIO IIU(PPOBOI0 KOJIa CYIIECTBYET?

3amaua 3.

B konTekcte 2 OykBbl Oenoro 1mpera, 2 OyKBbI CHHEro 1Bera M 1 OyKBa KEITOro IIBETA.
CKOJBKUMH CTTOCOOaMH MOXHO BBIOpaTh 3 OYKBBI (TIOPSIOK BEIOOpA HE BayKeH)?

3agaua 4.

CxonpKkUMH c11oco0aMu MOKHO COCTaBUTh OYKeT U3 7 I[BETOB, €CJIM B BallleM paclopsiKeHuu 15
IIBETOB?

3amgauga 5.

CKOJBKMMH c1I0OCO0AaMH MOKHO COCTaBUTH CITUCOK U3 6 HpuiabMoB?

3amaya 6.

Ha kHMXHOH MOJIKE BBICTABIIEHBI 8 KHUT Pa3IMYHbIX aBTOPOB. CKOJIBKO CIIOCOOOB MMEETCS st
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PacCTaHOBKHU 3THUX KHHUI B Pa3JIMYHOM HOpHZ[Ke?

IIpakTnyeckas padora Ne3( «Pemenue 3aqau KOMOMHATOPUKY, IpUMeHsist OmHOM HproToHA 1
TpeyroiapHuk Ilackans»

53 437 %
1. CKOJIBKO YJIEHOB Pa3I0KEHUA ouHoma {"\.- 3 h ’J SIBJIITFOTCS LIECJIBIMU quciIiaMu?
BhLIYHCIHT CYMMY Cy +2C. +2°C; +2'C +2°CL +2°C;.

Haiitu anreGpanueckyto cymMmy Ko3((UIHEHTOB MHOTOWIEHAa OTHOCHTEIBHO X,

v 17
noJtyyaemoro B pasioxkenuu ounoma (3X-4)"

IIpakTuyeckasi padora Ne3l. «Pemenue 3a1a4 ¢ IPUMEHEHUEM CBOHCTB BEPOSITHOCTEH
3ananue 1

B ypue Haxommtcs 15 Genbix, 5 kpacHbix u 10 u€pubix mapoB. Hayrag w3Bimekaercs 1 map,
HalTH BEPOSTHOCTh TOrO, YTO OH OYZET: a) OenbIM, 0) KpacHBbIM, B) UEPHBIM.

3aganue 2

B marasun noctynuio 30 XOJIOAMJIBHUKOB, MSTh U3 KOTOPBIX HMMEIOT 3aBOJCKOM JEQEeKT.
CrnyuaitHpiM 00pa3oM BBIOUPAIOT OAMH XOJOIMWIbHUK. KakoBa BEpOSTHOCTH TOTO, UTO OH OYyJeT
0e3 nedekra?

3ananue 3

Habupast Homep Tenedona, aboHeHT 3a0bUT J[BE MocienHue MUQpPbl, HO MOMHUT, YTO OJHA U3
HUX — HOJIb, a Jpyras — Heuy€THas. HaliTu BEpOATHOCTH TOrO, YTO OH HAOEpET MpaBUIILHBIN
HOMEp.

3aganue 4

AOOHEHT 3a0bl1 NHH-KOA K CBOEH CHUM-KapTe, OJHAKO IIOMHUT, YTO OH COJAEPXKHUT TpU
«IATEPKU», a ofHa U3 MUpp — TO U «ceMEpKa», TO U «BOChbMEpPKa». KakoBa BEpOSTHOCTH
YCHEIIHOW aBTOPU3AIMH C IEPBON MOMBITKU?

3agaHue 5

Haiitu BeposTHOCTH TOTO, YTO NpHU OpOCAHMM JBYX WUIPAJBHBIX KOCTEH B CyMME BBINAJET: a)
ISTh OYKOB; 0) He Oojiee YeThIPEX OYKOB; B) OT 3 710 9 OUYKOB BKIFOUUTENBHO.

3amganue 6

B mudt 20-sTakHOoro goma Ha mepBOM 3Taxke 3amuiM 3 uenoBeka. M moexamu. Haiitu
BEPOATHOCTb TOTO, YTO: @) OHU BBIMJYT Ha Pa3HbIX 3Taxkax 0) IBOE BHIIAYT Ha OJHOM 3TaXeE; B)
BCE BBIMJIYT Ha OJTHOM JTaXe.

3aganue 7

KakoBa BepoSTHOCTb TOTO, YTO B YETBIPEX CIAHHBIX KapTax OyJIeT OAMH Ty3 U OJUH KOPOJIb?
3aganue 8

B smmke Haxoautcs 15 xadecTBeHHBIX W 5 OpakoBaHHBIX Aeraneil. Haymauy usBnekaroTcs 2
netanu. HalltTu BeposTHOCTH TOro, uro: a) ob0e geranu OyayT KadeCTBEHHBIMU;
0) oHa neTanb OyJaeT KaueCTBEHHOM, a 01Ha — OpakoBaHHOM; B) 00e JieTanu OpakoBaHHHBI.
3aganue 9

Urpoxky B nokep cnaércs 5 kapt. HailTu BEpOATHOCTH TOTO, YTO OH IOJYYHT: a) apy AECATOK U
napy BajeTos; 0) ¢uen (5 kapT oaHON MacTH); B) Kape (4 kapThl oqHOro HoMHuHana). Kakyro u3
NEePeUHCICHHBIX KOMOMHALIMI BEpOSITHEE BCETO OIYUUTh?

IIpakTnyeckas padora Ne32 «Mepsl pa3dpoca ciyyailHON BeTUYUHBDY
3amanne 1 Haiitu Moy, Meuany u cpefiHee 3HaueHHne BEHIOOPKH:
1. 13, 10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,5,6,9,5,6,2,1,3,8
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3.

3amanme 2. Hailitu cpegHee apuMeTHYECKOE W MaTEMaTHYECKOe OXKHIAaHWE 3HAYCHUH
CIIy4aiiHOM BEJTUYUHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3amanue 3. Haiitu pazmax AMCHEpCUIO U CpeiHEee KBaIpaTUYHOE OTKIIOHEHUE:
a)2,5,8,4,12,6,2,8,1

6)-10,-5,0,2,5,7,8,9, 11, 15

3amganue 4. HaliTi qucniepcHio U cpeHee KBaJApaTHIHOE OTKIOHCHUE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne mpakTHYeCKHX 3a1ad4 Ha OOpabOTKY YHCIOBBIX
JTAHHBIX)

3aoanue 1

Haiinem MareMaTudeckoe OXKHUIAaHUE CIy4yallHOW BENUYMHBI X — YHUCIIA CTaHAApPTHBIX JeTajnen

cpenu Tpex, OTOOpaHHBIX M3 maptud B 10 meraneid, cpen KOTOphIX 2 OpakoBaHHBIX. CocTaBUM

psa pacnpeaeneHus st X. M3 ycnoBus 3afaun cieayeT, 4YTo X MOXKET MPUHUMATh 3HaYeHus 1,

2, 3.

3aoanue 2

3a/aH 3aK0H pacupeieieHUs] JUCKPETHOM CIIy4aitHOM BEJIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) maTremMatuuyeckoe OXHIAHUE, 2) TUCIEPCHIO; 3) CpelHee KBaJApaTHUuecKoe
OTKJIOHEHHUE.

3aoanue 3

Haiitu: a) maremartmyeckoe oxwujgaHue, 0) AMCIEPCUIO, B) CpelHEee KBaJpaTH4ecKoe
OTKJIOHEHHE JUCKPETHOM CIy4allHOM BEJIMYMHBI X IO U3BECTHOMY 3aKOHY €€ pacIlpeleleHUs,
3aJJaHHOMY TaOJIMYHO:

X |8 4 6 5

P 0,2 0,5 02 10,1

3ananue 4
HenpepsiBHas cinydaiiHas BenmuurHa X 3a/laHa HHTETPaIbHOM (QYHKIMEH paciipeesieHus:
Onmpux <0,
Fx)=4x3mpu0<x<1,
lopux> 1.

Haittu: 1) nuddepenumansuyto ¢ynkuuio pacnpenenenus f(x); 2) maremaTnyeckoe
oxxuganne M(x); 3) nucnepcuto D(X).

3aoanue 5

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOsSTHOCTH OecriepedoiiHoi paboThl Ha
NPOTSDKEHUH OJIHOTO yaca Iociie HajlaJIKu paBHa JUIsl mepBoro ctanka 0,9, 11 BTOpOro CTaHka —
0,8 u s Tperbero cranka — 0,7. HaliTu BEpOSTHOCTH TOTO, YTO 3a 3TOT YaC JIMIIb OJIUH CTAHOK
OTKaXKeT B paboTe 1 nmoTpedyeT BMeIaTeIbCcTBa paboyero.
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3aoanue 6

BeposiTHOCTh TIONIaianus B 1EJb MPU OTAEIbHOM BbICTpesie paBHa 0,6. HailTu BeposTHOCTD
TOTO0, 4TO 4yKciio nonaaanuii mpu 600 BeicTpenax OyaeT 3akitoueHo B mpeaenax ot 330 go 375.

3aoanue 7

Haiitu: a) marematudeckoe oOXujaaHue, O) IUCIEPCUIO, B) CpeaHEe KBaapPaTUYECKOE
OTKJIOHEHHE JAUCKPETHOH CIIy4aiiHON BETWYMHBI X 10 M3BECTHOMY 3aKOHY €€ paclpejesieHus,
3a/IaHHOMY TaOJIUYHO:

X 18 4 6 5

P 0,2 0,5 0,2 0,1

IIpakTuyeckasi padora Ne3d«Apudmerndeckas U reOMETpUIECKas TIPOTPECCHSI
3anmanue 1. Jlana apudmernueckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanwue 2. Halitu cymmbl Sn uis apudmeTudeckux nporpeccuii an, al =2, d=1,n=10
3amanne 3. Mexay uucinamu 7 u 35 BCTaBbTE€ IIECTh TAKUX YHMCEN, YTOOBI OHU BMECTE C
JAHHBIMU YHCIIaMU 00pa30Baliu apu(PMETUYECKYIO POTPECCHIO.
3ananue 4. HaiiTu nepBbIi 4WieH U pa3HOCTh apu(hMETHIECKON IPOTPECCUH, €CIIH:
a,+a, =42 a,+a; =24
{am —a, =21 {32-33 =60
3amanue 5. Jlana apudmernueckas nporpeccusi: —10; —5; 0; 5...; u3BecTHa CyMMa IMEPBHIX N
yieHoB Sn = 585. Haiitu n.
3anmanue 6. Jlana reomeTpuueckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanue 7. Jlana reomerpuyeckasi Mporpeccus C MOJOXKHUTENbHBIMU WieHamMu bn . Haiitu b5,
b,-b,=6

ey |1 +Dy =18

3ananue 8. HaiiTu nepBbie MATh WICHOB FreéOMETpUUeCKOor mporpeccuu bn : bl =4, q =2.

IIpakTnueckass padora Ned5. «Cymma OeckOHEYHO YOBIBAalOIIEH TIeOMETpUUYECKON
MIPOrPECCUN»

3aoanue 1

[IpencraBuTh B BUuAe 0OBIKHOBEHHOW qpo6u uucio 0,(6).

3adanue 2

Jana nocnenoBarenbHocth C,, = 5(—2)" . Jlokaxkute, 4TO 3Ta MOCIEAOBATEIBHOCTD SIBISICTCS

T€OMETPUYECKOU ITPOTPECCUEN.

3aoanue 3

Jana reomerpuyeckas nporpeccust b, = 2(—3)" 1. Haiiaure maThIi YIeH IPOrPECCHH.

3aoanue 4

Haiinure cymMMy NEpBBIX BOCBMHU WIEHOB IIPOTPECCHH.

3aoanue 5

Haiinute cymmy GeckoHedHOM reomeTpudeckoii nporpeccuu §;2;0,5;...

3aoanue 6

[ana reomerpuueckas nporpeccus C, ¢ IOJOKUTENBHBIMU UlieHaMH, B KoTopoil C4=24;Cs=96 .

a) Haitmure C;. 6) OnpenenuTte KOJIUYECTBO YIECHOB MPOTPECCHH, HAYMHAS C MEPBOTO, CymMMa

KOTOpBIX paBHa 45.

3aoanue 6

Cymma OeckoHeuHO yObIBaroliel reomerpuueckoi mporpeccuu pasHa 150. Haiitu by, ecnu q =

1/3

3aoanue 7

CyMMa 4JIeHOB OECKOHEYHOW T€OMETPUYECKOHN mporpeccuu b, B Tpu pasza OoJbIe €€ MEepBOTO
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uiena. Haiignre otHoItenue b,/by.
IMpakTuyeckas padora Ne36 «Vcrosb30BaHHE MPOTPECCUU IS PEHICHHS PEalIbHBIX 3a7ad
MIPHUKIIATHOTO XapaKTepay

3agaga o genenmH xaeda. Cro Mep x120a pasgenHTh MeXIY NATRKD TIOIBMH TaK, 9TOORI ETOPOH
MOV HA CTONBKO e DOTbINe MEPBOTo, Ha CKOMBKO TPETHH MOMVEHT OOMBIIE ETOPOro, S9eTBEPTRIA
OOTBIE TPETRETO H NATEIH Ooneme 9eTBepToro. KpoMe Toro, JEOS NEpERIX JOTEHEI HOIVIHTE B | DA
MEHBIIE TPEX OCTANBHEN. CHOIBKO HVIEHO JaTh KasmoMy !
Pemenne:
Ouepnnno, wonmuecTEa 1203, MONVESHHEIE VYACTHHKAME pPA3Ield, COCTABRIMIOT EOZPACTAROITYED
apudnMeTHIECKYIO0 nporpeccHio. [IyeTs NepERIE e 9iIeH X, pasHocTh V. Toraa
IOTA IEPEOTO X, IOMA ETOPOTO X + ¥, ZOIA TPETRErD X + 2y, T0a4 9IeTEEPTOro X + 3V, JOIA IATOTD X +
dv.
Ha ocHoBaHuH VCI0BHHE 240890 COCTARIACM CISIVIOIIHE A VPAEHCHHA

{ X +=(% 4 y) -6+ 29) -+ (x +3y) +- (% +49) = 100,

7l (e )] = (x4 20) + (x4 3y) +(x +4).

[Tocae yopomreHail cHCTEMA TIPHEHMAET BRI
{x + 2y = 20, :
11x = 2y. Pemme 3Ty cHCTeMY, OTVHaeM'X= 3.V =6 . JHAYHT, X1e0 JoTKeH OLITE pazgeleH Ha

1210
3,

5

5 1 1
S i

CISIVIOMIHE TACTH
Ve B [Ipepues ErunTe 3HaTH HE TOIRKD
apHbMeTHISCKYED, HO H
reOMETPHUESCKVID —IIporpeccHr. Bot

'_',---
I . e HAaIpHMED. Jamada H3 DamHpyCca

Paiigga: «V ceMH THII 0 CEMH KOIMEK;
EadOad KOINKAa CBhEOJAcT II0o CEeMH Zﬁfh]]]IEfI_. KR4 MBIIME CEEIACT IO CEMH KONIOCBEEE, HE EaEIO0TO
EOI0Ca MOXCET BERIDACTH IO CEME MCED AYMEHA. Kaxk pemsrs 9Hcaa 3T0T0 PAOa H HX C}-’:-.E\Ia?»

Pewenwne:vncnai, 49, 343, 2401, 16807, 117649 npeacTaBnAlT reoMeTpyyeckykd Nporpeccuio,
nepeelit yned by= 7 W 3HameHaTens nporpeccil g=7. Torga, Wcnonksya dopMyny n-ro YneHa

nporpeccunb,= b1q”'1, Haxoaum bg= 7 781= 7 -75= 75= 117640.M0 dopmMyne CyMMel N - NEPBLIX

UNeHoB reoMeTpuYeckon nporpeccun:Sy=(b1(q™-1)W(g-1), HaxXo4KMMSg =
B_ . y =

T(7°-1) _ Ti(117649-1) = 137256
7-1 -]
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2. Tlporpeccus B MaTeMaTHKE
Jagaga No 1. Uscaa rpagycoE, COZEGKAINHXCE B [IOCIEIOBATEIRHEIX BHVIPSHHHX VIOax
HEKOTOPOTO MHOTOYTOIBHHEA, COCTABIAIOT MPOTPECCHID, pa3sHocTh xotopoi 10; HammeHBImMHE yron

sToro MuoroyroreHuka 100°. Crodpko B MHOTOVTOIEHHES CTOPOH

. Pemenne. 5,=(2a;+d(n-1))n:2= ={2G"l}—lﬂ{n-l})-n:?_:in:—gin. Cyama
i\ y EHYTPEHHHX VIIOE MHOTOVIOJIEHHEA HANOOHTCA MO GOpMYTIe, HIBECTHOH H2
reomerpus: (n-2)-180.
5n?+95n= 180n-360;
—

5n2-85n+360=0;
n?-170+72=0:
n=8 n=9
CymecTByeT 1Ba MHOTOVTOARHHEA, VIOBJICTEOPAIOMIHX VCIOBHIO 33Jd9H. BOCEMHYTOIBHHK H
OEEATHVTOILHHE

[Iporpeccun B DHOJIOTHH
3anaga Nol baxtepws, monae E EHEOH opragm:zyM, K KoHIY 20-8 MHHYTE JeIHTCH Ha OBE OaKTEPHH,
KAUEIAd H3 HEX K KOHNY cregyiomex 20 MEHVT gemuTed onate Ha Oee B T.0 Halfinste uncno
DaxTepHi, 00pasVIOIIHNXCA B2 OJHOH DaKTepHH K KOHLTY CYTOK.
Pemenne. B cvrtrax 1440 vusvT, ka#aeie IBaanarts MHHYVT DOAEIASTCH HOBOS IOKOICHHE - 33 CYTKH

72 noxonenna. [Io hopMyae cyMMEI N IEPEEIX WISHOE MeOMETPHIECKOH IPOTPEecCHH, Y KoTopoH b=1.
g=2, =72, EaxogmEM, ITO S?2=2'_2—l= 4727 366 482 860 645 213 696 - 1=4 722 366 482 869 645
213 695(baxT).

IIpakTuyeckas padora Ne3d7. «llpumenenue TabIUIBI TMPOU3BOJHBIX 3JIEMEHTAPHBIX
byHKIHI
3aoanue. Berauciauth Ipou3BOIHYIO (DYHKIIHH:

1. x”7 +5x° +24x% -7
2. 7xt — Vx?

2 8
3. 5\/x_7_ 4x
4. (5x2% — 3x)*
5. (7x + 4)3 - (8 — 6x)°
6. 12x* —5x7 +8 — 3x
7. 12x3 — x*
8. 12x% 4=

X

9.  (4x3—12)°
1

0. (12—-7x)% (x3—2x)*

IIpakTuyeckas padora Ne38 «Cps3bp IPOU3BOIHON M MTPOMEKYTKOB BO3pacTaHUs U YObIBaHUS
byHKIIAI

3ananue 1. Ha pucynke nzoopaxeHn rpaduk GyHkiuu ¥ = f(z) , onpeaesieHHON Ha uHTepBae ( —
0,5;4,3).Onpenenute KOTMIECTBO LETBIX TOUEK (Y KOTOPHIX KOOPJWHATA — I1E€JI0€ YHCII0), B
KOTOPBIX MPOU3BOAHAS PYHKIIUU MOJIOKUTEIbHA, OTPUIIATENbHA. (PUCYHOK 1)
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\ /-\ A :
\‘ /\/

Y Ty X

2 X j

o 2 5 X

Puc.1 Puc.2. Puc.3

3anmanue 2. Ha pucynke n3o0paxkeH rpaduk ¢dyHKIun ¥ = /() onpeneneHHoi Ha uatepBaie (— 0
, 5 ;4 , 1). Onpenenute KOJIMYECTBO UENBIX TOYEK, B KOTOPHIX MPOU3BOJAHAS (PYHKIIHMH
OTpHULIATEIbHA.

3amanne 3. Ha pucynke wu3ob0paxen rpaduk ¥=7(z)— mnpousBogHol GyHKIHM ¥ = f(7),
onpezaeneHHoi Ha uaTepBae ( — 0, 6 ; 4, 8 ) . Haiinure mpomMexxyTKu Bo3pacTaHus (yHKITUH
y=17z) B oTBeTe yKaXXUTE MPOU3BEIACHHUE LEJbIX TOYEK, BXOJSAIIUX B ATHU MPOMEXKYTKH.

IIpakTnueckass padora Ne39. «llpoBeneHne ¢ NOMOLIBIO NPOM3BOJHOM HCCIEIOBAHUSA
byHKIUN

3aoanue 1

C momouibio MpOU3BOJIHON HAWIWTE NMPOMEXKYTKH BO3pacTaHus M yObiBaHus pyHkmum: f(x) =
2x” - 3x” - 36x + 40.

3aoanue 2

Uccnenyiite ¢pyHKIuio u noctpoite e€ rpaduk: f(x) = -0,5%x% + 2x + 6.

3aoanue 3

Haiinure naubonpliiee 1 HauMeHbllee 3HaueHus: Gpynkuuu f(x) = x*—8x*+ 5 Ha MIPOMEXYTKE |-
3;2].

3aoanue 4

C moMoOmIbI0 MPOU3BOAHOW HAWAWTE TMPOMEXKYTKH BO3pacTaHus W yObIBaHUS (QyHKIuH: f(X)
=x'—8x* +3.

3aoanue 5

Wccnenyiite GyHKIHIO 1 TOCTpoiiTe eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiinute Hanbosbliee 1 HauMeHblee 3HadeHus: ¢pyHkuuu f(x) = 2x? + 3x” — 36x Ha OTpe3Ke [-
2:1].

3adanue 7

C nomouipi0 NpOU3BOAHON HaMIUTE MPOMEKYTKU BO3pacTaHUs U yObiBaHUS QyHkumu: f(x) =
2x” — 15x” + 36x.

3aoanue 8

Wccnenyiite GyHKImIO 1 TocTpoiiTe eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinute HanGombiee U HauMeHblIee 3HadeHnus GyHkuu f(x) = x'—2x*+ 3 ma IIPOMEXKYTKE [-

4;3].
IIpakTuyeckas padora Ned() «Haubosnbiee 1 HauMeHblIee 3HAUCHUE PYHKIUI
3aoanue 1

Jns dynkuuit, rpad Uk KOTOPhIX H300paKeHbI Ha PUCYHKE, a-T HalIuTe:
1) ToukM MakCUMyMa U MUHUMYyMa (QYHKIHH; 2) SKCTPEMYMbl () YHKIUH.
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=7l-b! |-2 |\[01 | /3]

B)
3aoanue 2

Hauepture 3cku3 rpaduka GpyHKIUN
Dx,,.=-3x,.=4f-3)=5f44=-5;2) x,,.,=5x,..=2f(-5=1f(2)=6;

3) f—uemnas,x,, =-3,x,. =0, f(-3)=4, f(0)=0;
4) f —nevemnas , x,, =2,x.. =5, f(2)=3, f(5)=—4.

3aoanue 3

r)

Haiinure Toukn MakcuMyma 1 MUHEMYMa (DYHKIIMH €€ MAaKCUMYMbI I MUHUMYMBI

Dy=-x>+6x-8;2) y=

3
——33) y=
) )y

i_l,

+1

4) y=—x+3),5) y=3sinx-1;6)y=1+21gx.

3aoanue 4

Haiigute Touku akcTpemyMa (QyHKIIUU U 3KCTPEMYMBbI (PYHKITUH

l)y:ﬁ+l;2) y:4‘x‘—x2;3) y:co{x+%);4) y:I—Sm(x—%j.

3aoanue 5

Jlokaxure cienyrolue yTBEepKICHUS:

1) ecii f — uetHas QyHKUMS, X, - TOYKa MaKCUMyma, TO — X, SBISETCS TOYKOM
MaKCUMyMa;

2) 2) ecnu f — HedeTHast QyHKIUSA Ha IPOMEXKYTKE, X, - TOUKa MUHUMYMa, TO — X, SBJSETCA

TOYKOM MaKCUuMyMa.

IIpakTnyeckas padora Nedl «Bropas npousBoaHas GyHKIHMI»
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1836, Hafit vcropeHHs Tela, JEEKVIIETOCH 0o 2akoHy § () =2 —~ 3 + 44 (s —oy1e B
METpax, I — EpPeMd B MHHVTAX), B MOMeHT EpeMens:  a)f=40cex; o0)f=1=

1837, Hafite ycropeHHe Tela, JRICEVINETOCH IO 3aK0HY § = VI (§ — IIVTE B MeTpax, f —
EpeMA E MHHYTAX), B OPOHIEOIBHEIN MOMEHT EPEMEHH 1.

Jna nassex GVHEKIHE HAHTH OPOHIBOIHEIE ECeX MOpAIKoE (1835—1843):
1838, p=(x+2)°. 1840 p=xf —x— 1. 1842 y = cos x.

1839, p=(2x— 1. 184l p=x+4x — Ta? 1843 p=(1+x)100

1844, Mokazars, 910 1719 GVHELIHH ¥ = & sin X — b COs X CHIPABeITHEC COOTHOIIEHHS yI‘"-=_1:.
1845, Cromeko pas Hy#HO npogubdepermmposars dyaxmmo y = (x> + 1)1, a106m 5
PEe3VIETaTE NOMVEHICE MEOToLIeH J0-H cTenenn’
1846* . Hafitn nponzeogayie 100-ro nopagxa o1 GVEEIHHE y = sin X cos .
OTBETEL
2 1
1838. a) 18 m/mun® 6) 730 m/mun?. 1837, — SV 7
t

1838, y" =3 (x+ 2% y"=6(x+ 2% r”"—ﬁ y "’=...==ra, 1839, y' =
=6 (2x — )%, ”_24{3’-’—1} y" =48 y'V=yV= =0, 1842, y'=—sinx

y' = —cosx; yl = gin x"a%'w = £0S X M Jance mce nrmmpﬂfmﬂ. 1845. 150 pas.
1846. Emnx—:ﬂcﬁx s "*;* sin 3x.

IIpakTuyeckas padora Ned2 «Brimykinocts rpaduka QyHKINH, TOUYKU [IEperudar
3ananue 1. HaliTu Touky neperu6a v HHTEPBAJIbI BBITYKIOCTH U BMSATUHBI IPpapUKOB QYHKIIHIMA.

o205t 436100,y =5t — 4 —18xt+2x -1, v =1-(E-4)

3aganue 2. HaiitTu TOukM mepernb6a M MHTEpBalbl BBINYKIOCTHM M BMSATHHBI TI'padUKOB
yHkumit, ¥ = a5 1857 v 22 -1

3ananue 3. Halitn Toukn nepernba W MHTEPBAIBI BHITYKIOCTH M BMATHHBI TPAQUKOB (DYyHKITHIA
¥ =1—q3||(x—4)5.

IIpakTnueckas padora Ned3 «[IpuMeHeHre TPOM3BOIHON K OCTPOSHUIO IpadUKOB (PYHKIHII»
3aoanue 1

C nomouibo MPOU3BOIHON HAWIUTE NMPOMEXKYTKH BO3pacTaHMs M yObiBaHus QyHkiuu: f(x) =
2x” - 3x” - 36x + 40.

3aoanue 2

Vccnenyiite GyHKIHIO i ocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiigure Hanbombiee i HanMeHbIee 3HauenHms Gyskmmn f(x) = x* — 8x° + 5 Ha IPOMEKYTKE [-
3;2].

3aoanue 4

C mnomoupl0 NMPOU3BOAHON HaIWTe MPOMEXKYTKH BO3pacTaHus M yObIBaHUA (PyHKuuU: f(X)
=x' - 8x* +3.

3aoanue 5

Wccnenyiite GyHKIHIO U TOCTpoiiTe eé rpaduk: f(x) =-x - 2X + 8.

3aoanue 6
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Haiinute HanbomnbIiiee U HaMMeHbIee 3HaUeHUsT QyHKIUH f(X) = 2x> + 3x* — 36x Ha oTpe3kKe [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHON HaWIUTE MPOMEKYTKH BO3pacTaHus W yObiBaHus GyHkiuu: f(x) =
2x” — 15x” + 36x.

3aoanue 8

Uccnenyiite pynkuuto u nocrpoiire e€ rpaduk: f(x) = X2+ 3x + 4.

3aoanue 9

Haiinute Hanboubiee 1 HauMeHbIee 3Ha4eHus GyHKun f(x) = x*—2x*+ 3 na MPOMEXYTKE |-
4;3].

IpakTuyeckass padora Nedd «lcronb30BaHHE T'€OMETPUUYECKOTO WM (DPU3UYECKOTO CMBICIA
MIPOU3BOHOM ISl pEILICHUS 3a/1a4»
CBA3bL NPOU3BOAHON € PU3INYECKMMU BETMUYMHAMIA.

CBA3bL NPOWM3BOAHON C OnwvcaHwe BenUYKH DPusnyeckan popmyna
HUZMYHECKMMIM BEAMYMHAMWN
U — CKOpPOCTE .5
v=_5{1) S — nepemMemeHne Ay
@ — yCKOpeHHe v
a=v(t) ¥ — CKOPOCTh a= 1
I — cuna Toka = q
I=qft) § — 3MeKTpU4ecKuil zapaf Tt
p — nuHeliHaA IOTHOCTL . m
p=m{(l) m — Macca Tesa P= T
| — pnuHa Tena
p — 00beMHASA IIOTHOCTh m
p=m'(V) m — Macca Tena .
V — obsem Vv

Nel. HalTm KMHETHMYECKYI0 DSHEpPrHI0 Tela, KOTOpPOe JABWXKETCS MNPSIMOJIMHENWHO 110
sakony © = 1=I+1" (5 _ ysmepsercs B metpax, a [ — B cexynmax), uepes 10 c. mocie nagana
JIBWKEHUs. Macca Tena cocTaBiser S Kr.

No2. B TOHKOM HEOJTHOPOAHOM CTEpPIKHE JTMHOM 25 c¢M., Macca KOTOporo (B T') pacrpezesieHa 1mo

3akony M= 2I° +31 , TIe - JUIMHA CTEP’KHSI, OTCUMTHIBAIOLIASACA OT €ro Havajla, HalTH
JUHEHWHYIO TIJIOTHOCTh B TOYKE:

1) OTCTOSAILIEH OT Hayaja CTeP>KHA Ha 3 CM.;

2) B KOHIIE CTEPIKHS.

Ne3. KonmunaecTBo SJICKTPHUYCCTBA, NPOTCKAOIICC YCPE3 IMMPOBOAHUK, HAYNHASA C MOMCHTA t=20 c

3ayaercs popmymnoit =3 7

47 o t=23
-. Haligure cuiny TOka B MOMEHT BpeMeHHU L = 3 €,
Ne4. B kakoli MOMEHT BPEMEHM CKOpPOCTb TOYKH, KOTOpas JABHXKETCS MPSAMOJMHENHO IO

S T T NP
3aKOHY ()=351"+3t 1', e _ TepeMelente B CaHTUMETpax, | — BpeMs B CEKyHax), OyneTr

paBHa 33 cm/c.?
IIpakTnyeckas padora NedS. «Brruucnenue nepBooOpasHoit it QyHKIIHI»
3aoanue

Haiigure nepBooOpaszuyio
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1. f(x)=6x—9+3x5—%

2. f(x)=5cos@x—2)+5x

3
3 I = o2
2 4
4 — -
TO= 57
3
5. f(x)=(5_7x)4
6 f(x)zSezm+4x2
4
7. f(x)=—+5"
X
3
A i

9. f(x)=3"5 185

IIpakTuyeckas padora Ned6 «PemieHue 3aau Ha CBS3b IEPBOOOPA3HOM U €€ TPOU3BOIHOM

IIpakTyeckas padora Ned7. «[IpumeHeHre nHTErpana Juisi BBIYMCIECHUS TUIOIIAEN»

3aoanue
Haiinure nepBooOpasnyto

f(x)=6x—9+3x5—%

f(x)=5cos@x—2)+5x

3
= 4sin’(5—2x)
2 4
J(0= Jax+3
3
T =5 7y
f(x)=5e"" +4x°
J(x)= —+5x
3
J=05*

Fx) =3 4865

3aoanue 1

Haiitu miomans gurypsl, orpannyeHHoi rpadpukamMu QyHKIUN y=2X,y=3X | npsmMoi x=1.
3aoanue 2

Haiitu 1omans  ¢urypel, orpaHuueHHOH rpadukamMu  (QYHKIOUA  y=sinx, y=cosX H

35



npsimbiMu X=0,x=1/2.

3aoanue 3

®urypa orpaandena rpadgukamu QyHKIuK y = 3 — +/x u npameivu x=1,y=0. TIpsamas y=4 menut
¢burypy Ha nBe yactu. PaBHbI T uX ruiomann?

3aoanue 4

Haiitn mnomans ¢urypsl, orpaHudeHHOW TrpadukoM GyHKIUM y=Xx2+2X, KacaTeIbHOW K
rpaduky B Touke ¢ abcuuccoit x0=1 u ocpro OY.

IIpakTnyeckass padora Ned8 «lIpumeHenue HHTErpasia aisi BBYUCICHHUS (PU3HMUECKUX
BEJIMYMH»

. .
1. CkopocTb IBMXEHHUS TeJa 3aJjaHa YpaBHEHUEM v=t t+ 3. Haiitu ypaBHeHnue
o 55 = 3 M.
JIBUYKCHHMS, €CJTM B HAYaJIbHBIH MOMEHT BpeMeHH ~°
2. Haiitu ypaBHeHUE ABUKEHUS TOUKH, €CJIM K MOMEHTY Hadajia OTCueTa OHa Ipoluia

= = 2 —_
myTh ~0 4 ™ aero ckopocth 3aana ypasHernem ¥ = b 6t +7.

3. CkopocTh ABHKEHUS Tella MPONOopIoHaIbHa KBapaTy BpeMeHu. Haiitu ypaBHeHue
JIBIDKEHUSI T€Jla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mponuio 18 m.

- 2
4. Teno aBUKeTCA NPIMOIMHEHHO CO CKOPOCTHIO v(t) = (3 +3t%)
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayaja JABUKECHHUS.

Mm/c. Haiitu myTsb,

= (342
5. CkopocTb ABM)KEHHUS TEJa U3MEHSAETCS 110 3aKOHY v(t) =(3t°+t+1)
IPONJCHHBIN TEJIOM 3a 4 C OT Hayana JBUKCHUS.

6. Haiitu nyts npoiineHHsIi TenoM 3a 10-10 ceKyH 1y, 3Hasi, YTO YTO CKOPOCTH €T0
_ 42
v=t+4t -2

M/c. Halitu myTb,

IPSIMOJIMHENHOTO ABUKEHUS BhIpaXKaeTcst popmyJioi m/c.
7. Haiitn myTh, NPORAEHHBIM TOYKON OT Hayasla JBUKEHHUS 10 €€ OCTAHOBKH, €CIIN

CKOPOCTb €€ TIPAMONMHEHHOTO IBUKEHUS H3MEHSAETCA M0 3aKOHY © (15t —5t%)

Kakyto paboty cosepiiaet cuna B 8 H nipu pacTsskeHuu npyKuHbl Ha 6 cM?

9. Cuna B 40 H pactsrusaet npyxuny Ha 0,04 M. Kakyto paboTy HaJ10 COBEpIINUTE, YTOOBI
pacTsHyTh npyxuny Ha 0,02 m?

10. Beruucnuth cuily AaBJIEHUs BOABI HA BEPTUKAIBHYIO MPSIMOYTOJIBHYIO INIACTUHKY,
ocHoBaHue koTopoii 30 M, a BeicoTa 10 M, mpuueM BepXHUI KOHEI] IJIACTUHKU COBIIAIAeT
C YPOBHEM BOJIBI.

11. Beraucnuth crily JaBJi€HUS BOJABI HA OJIHY U3 CTEHOK aKBapruyMa, UMEIOIIero JuHy 30
cM # BbIcOTy 20 cMm.

m/c.

*

IIpakTnueckas padora Ned49 «IIpuMeHeHre NPOU3BOIHON U MHTETpajia K peIIeHUI0
NPAaKTUYECKHX 33121

BeruucnuTe miomnaas KpUBOIMHEHHBIX (GUTYp
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s = [ £

b
S = [(f () = p(x)dx

O ==
®

S = j‘f(x)dx - j:(p(x)dx

IIpakTuyeckast pa6ora NeS0 «Metos pa3noKeHUs Ha MHOXKUTEIH

3aoanue 1

Pemuth ypasHenne Vx2 — 5x + 1 = Vx — 4
3adanue 2

Peumts ypasuenne x* — 5x3 + 8x2 —5x +1 =10
3aoanue 3

Peumnth ypaBuenune 9* — 4 *3* +3 =0

3aoanue 4

Pemuts ypaBaenue sin2x = 0

IIpakTuyeckas padora NeS1 «Metos BBeIeHUs HOBOM MEPEMEHHOM /ISl peUICHHs YPaBHEHUI

Pemute YpaBHCHHA, CUCTEMY ypaBHeHI/Iﬁ MCTOJAOM BBCIACHHA
5 ,_3 __, HOBOMIIEPEMEHHOMU.
3x—y x—3y
15 2
3x—y x-—3y N

! HecnoxHo 3ameruTh B  00OMX  ypaBHEHHUSIX  CHCTEMBI

OJIMHAKOBBIE BbIpaxkeHUs1. [109TOMy nIepBbIM IEMCTBUEM BBOJUM HOBBIE

MIEPEMEHHBIE:
[Tonyuena 5 1 IpoCTelIlas JIMHEHHAs CUCTEMa,
KOTOPYIO MOJKEM DEIINTh 3x—y x—3y ’ JO0BIM M3 paHee PACCMOTPEHHBIX
crocoboB.  Pemmm ¢ IIOMOLIBI0 METOAA IOJCTAHOBKH.

BbpasuM a B repsom  CPNO7HASM 3ameny: YPaBHEHHMH U MOJICTABUM BO BTOPOE:

5 3 5
3x—y x-—3y H{a+3b=—2
15 + 2 3a+2b=1
3x—y x—3y

Y

a=-—-3b-—2
H{ —7b=7 °

Tenepb HEOOXOIUMO BEPHYTHCS K UCXOJHBIM NIEPEMEHHBIM:
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3x—y <_){3);—y=5:p&(fl
x—3y=—-1+0

-1

_3),:
{3x—y=5 H{Bx—y=5(_){3{:3y—1}—y=5(_){9y—3—y=5(_){ 8y =8
x—3y=-1 x=3y—1 x=3y—1 x=3y—1 x=3y—1
o[ ¥o1 ngi
=3-—-1 =2
Otser: (2;1)

3a,I[aHI/Ie 2. Pemnth CUCTEMY MCTOAOM BBECACHM S HOBBIX IICPEMCHHBIX !

{cnsx +cos2y =—0,5
3cos2y —cosx = 2,5

Beoaoum u M3y4aemM HOBbIE NEepeMeEHHbIE!

cosx =a €[—1;1];cos2y = b € [—1;1];

Mpouzeoamm 3ameHy:

{I:sz +cos2y =—-05 {3 Lbh=-05
3cos2y —cosx = 2,5 3b—a=25

HOHYHEHH}’IO CHUCTEMY MOMXHO pelwaTe pasnMYHbIMK cnocobamu, Mbl nMPUMEHKMM METOL
aJ'IFE!E‘rpaM‘-IE!CKOFO CNOWEHKWA:

{a+b = —0,5

1

nO,ﬂ,CTaBMM Haﬁﬂ,EHHOE 3Ha4YeHWe B NepBoe YpaBHEHWE KM HaﬁﬂEM d.

atb=-05<a+05=—-05<=a=-1
HalpeHHsble 3Ha4eHua yaoeneTeopaT OO3. MNepexoonMmM K MCXOAHBIM NepeMeHHbIM:

{cosx=—1 { x=n+2mm,nez { x=mw+2rnneEz
—

1 1 “ i3 —
c052y=§ 2y=iarccosi+ 2rnk,k€Z ZY:i§+ 2nkk e Z

x=m+2rn,neEZ
3 o
y=ig+nk,kez

OtseT: (T + 27n; E+ wk), (m + 2mn; —§+ k), knez

Ob6paTyvm BHUMaHME, 4YTO 30eCh N 1 k HMKaK He CBA3aHbl MeXay COBON M NPU HAXOMAEHWM IHAYEHWIA X 1
Y HYX(HO CTaBWTb pPa3Hble LeNOo4YUC/IEHHbIE NEepeMeHHbIE.
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{ lgx —lgy =1
lg?x +1g°y=5

OuyeBnaHa 3ameHa:

{lgx=a
lay=b

He 3a6piBaem npo O3: x> 0.y >0
Mpeo6pazyem:

{lgx—lgy=1 H[a—b=1
lg?x +1g?y=15 a?+ bt =5

Pewnm nonyyeHHylo CMCTEMY METOAOM NOACTAHOBKMU, BbIPa3iM B MEPBOM YPAaBHEHWMW a M NOACTaBUM
BO BTOpPOE ypaBHEHWE!

[a—b=1 (_){a=b+1 (_){ a=b+1 <—>[ a=b+1 o
a?+bt=5 la®4+b:=5 ((B+1)2+b2=5 W2+2b+1+b2=5
[a=b+1 [a,=—1
[ a=b+1 (_)[ a=b+1 o b=-2 o b=-2
2B2 4+2b—4=0 B +b—2=0 [a=b+1 {a=2
b=1 b=1

BepHEMCH K MCXOOHBIM NEPEMEHHbIM!

1 {lgx=—1 {;=0,1
—3 lgy=-2 =0,01
2 ‘_’[ lgx =2 “’I{x=1on
1 ley=1 y =10

(-
(=

OTeeT:(0,1;0,01), (100;10)

(3z —14)% — 4(3z — 14)+3 = C
(2z —21)%2 — 5(2z —21)+4 = 0.

Ob6ozHavyaem 2z — 21 = y. [Moayyaemca npocmoe keadpamHoe ypasHeHue:

yg —5y+4 = 0 no Teopeme Buerta;
vy1=4, =1

Bozepaujaemca Kk 0603HaYeHHOMY:

1)2x — 21 = 4; 2)2x—21=1;
2x = 25; 2x = 22;
=125 =11

Omeem: & = 12.5; = = 11.
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ME‘TO,EI'OM BBeleHWA HOBOIA I'IEpE"ME'HHGﬁ PelWwarnTCa 6Ir1I{E§a,'EI,paTHbIE" YPaBHEHWA:

az? + bz2 + ¢ =0, 20ea,b,c € R; B OWKBaApaTHLIX
ypaBHeHWAX Bcerja

WMCNoneL3yeTca HoOBaA

z? = y; nepemeHHas.
5 Mony4aeTca KBagpaTHOe
ay“ +by+c=0. ypaBHeHMe.

zt — 1322+ 12 =0;
3 — 1322 + 12 = 0;

2 = 1, TOrAa y? — 13y +12 = 0;
y1=12, ya =

OTgeT : {—'_\.--"'3; —1; 2+/3; 1}.
Kakyro 3aMeHy MOXHO UCNOB3060ME 8 3MOM YpasHeHuu?

K =4 -
r,J‘ + 2'J — = 2. CTapaemcs BbIrogHo 0603HauUMTE.
z=+10 z4+11

4 5 9. 2 .
+ — = 2: z=4+10 =1
2410  z2+10 +1 ' Y;

IIpakTnuyeckass padora Ne52 «PemeHne HepaBeHCTB C OJHOM mnepeMeHHOW. Mertoa
MHTEPBAJIOBY

Paccmotpum perienre B 001ieM Bue: flx) = g(x) (D).

*0 HaspIBaETCS YACTHBIM PEIICHHEM, SCIIH flx0) > g(xo ].

MHOXecTBO BCEX YacTHBIX peIleHUH ecTh oOliee pemieHue (WM TPOCTO pPEelIeHHE)
HEpaBEeHCTBA. PelINTh HEpaBEeHCTBO — 3HAUUT HANTH ero odlee perieHue.

PaccMoTpuM OTiIMUMSI HEPABEHCTB OT YPaBHEHUM:
1. Hmeet OecKOHEUHOE MHOXKECTBO pEIICHUH (KaK MPaBHIIO).
2.  HeBo3MmoxHa mpoBepKa MOJACTAHOBKOW B HCXOIHOE HEPABEHCTRO.

[ToaTomMy HepaBeHCTBa MOXKHO pelIaTh TOJIbKO PaBHOCHIBHBIMH IIPEOOPA30BAHUSIMU:
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flx) =g(x)..=(2)..xeX
Pemenue HCPABCHCTBA 3aKJIIOYACTCA B 3aMCHC MCXOJHOI'0 HCPABCHCTBA Ooiee MIpOCTbIM, HO

PaBHOCHJIbHBIM HEPABEHCTBOM.
Onpeoenenue 1.

HepasencrBa fx) > g(x) (1) n p(x) > k() (2) Ha3pIBAlOTCSI PaBHOCUIIBHBIMU, €CIIM MX

pELIEHHs COBIIAIAIOT. flx) = g(x) & plx) > k(x).

[Ipumep 1
Ilpumep 1.

2x—1>0 = x>
, log(4x —1) >0 4x—1>1 & 4x> 2 x >

MHosxecTBa pelIeHU COBNIaAAI0T. 3HAUUT:
2x—1>0 < log(4x—1) =0

Onpenenenune 2. PaBHOCHILHOCTE HEPABEHCTB

Omnpenenenue 2. Ecnau peleHne HepaBEeHCTBa fx) = g(x) (1) comepxxutrcsi B pelieHUU

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBa (1).
F&) > g(x) = p(x) > k(x)
PaccmoTpuM HEKOTOPBIE U3 PABHOCHIIBHBIX MPEOOPA30BAHMIA:
| F) > g0 Fx) —g(x) > 0

) flx) = g(x) & F () = g™ ()
3,079 > @ S () > g(x)
4 af () > g9 == f(x) < g(x)
Rix)=0
5 fx) = g(x) = f(x) = h(x) = g(x) * h(x)

6 F) > 9(0) 5 F(x) * hx) < g(x) * h(x)

PaCCMOTpI/IM IMPUMEPHI, B KOTOPBIX MOKHO JOIMYCTHUTH TUIIOBBIC OIIIHOKH:

[Ipumep 2
| 1<

«Pewenuey:

x#=0
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=1 (x = —-10,= —11

x
«Omeemy: = — — YaCTHBIE peIIeHuUs)

x.
Hpo6neMa B YMHO>XCHHH Ha OH Mor OBITE U OTpHULATCIIBHBIM, U ITOJIOKHUTCIIbHBIM. Ha,Z[O
MCHATH 3HaAK.

x
HpaBI/IJ'IOZ B HCPABCHCTBAX HEJIB34 YMHOXATh Ha , €CJIM €I'0 3HAK HEC N3BCCTCH.

_:1
2.%
Pewenue:
1
—kx=1=%x
x
x=1

Omesem: ™ — 1(6€pH0)
[IpaBunbHOE penieHue:

3.

Eil {1£x
* =

Puc. 1. Unmroctpanus k npumepy 1

i
- =
x::_lﬁ-{l x@xc:l]
) =0 x =<0

_—\\\
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Puc. 2. Unmroctpanus k npumepy 2

Omeem‘x{ﬂmnxz 1

IpakTuyeckasi padora NeS53 «CuctemMbl ypaBHeHH. MeTO1 MMOJCTAaHOBKHY

PaccmoTpum cuctembl ABYX ypaBHEHUH C ABYMs HeM3BeCTHBIMHU (1) U Tpex ypaBHEHHI ¢ Tpems
HEU3BECTHBIMHU (2).

{p(x,y] =0 (1)

q(x,y) =0
3,[[6(31) puq-— HeKOTOpBIe BBIpa}KeHI/Iﬂ, 3aBUCAIIINC OT Imapbl HepeMeHHBIX xXny.

p(x,y,z) =0

q(x,y,2z) =0 (2)

r(x,v,z) =0

3,I[eCL P, q U T — HCKOTOPLIC BBIPAKCHUA, 3aBUCAIITHUEC OT TpOﬁKH IIEPpEMCHHBIX X, Y U Z.

x "
YacTHeiM pemieHueM cucteMmbl | HaspiBaeTcs mapa yucen ( “"F“') Takas, MpU MOJCTAHOBKE
KOTOPOM B YpaBHEHHUS CUCTEMBI IOJyYUM BEPHbBIC PAaBEHCTBA.

i Xpi ¥oi Zo
YacTHBIM pelIeHUEeM CUCTEMBI 2 Ha3bIBAECTCS TPOWKa YUCE ( ) Takasi, IpH MOJICTAHOBKE
KOTOPOU B YpaBHEHUSI CUCTEMBI TIOJIYYUM BEPHBIC PAaBEHCTBA.

Pemnts cucreMy ypaBHEHUI 03HA4aeT HAMTH MHOXKECTBO BCEX €€ PELICHUM.

UTtoObl HaAWTHM MHOMXECTBO BCEX PEIIEHUH CHUCTEMBl, JIydlle BCEro IOJb30BaThCs
HKBUBAJIEHTHBIMU WJIM PAaBHOCHUJIBHBIMH HpPeoOpa3oBaHUSIMHM, TO €CTh TaKUMH, KOTOpbIE He
HCKaXalOT MHOXECTBO pemieHud. B pesynbrare Takux mnpeoOpa3oBaHM MbI IOJIyd4aeM

PaBHOCHUJIBHBIC CUCTEMBI, TO €CTh UMCHOIIIUEC OAHO U TO K€ MHOKCCTBO peH.IeHPIfI

Taxum 06pa3om, mpolecc PeleHUsI CUCTEMbI CBOJUTCS K MOCTENIEHHOMY MEPEeX0/y OT 3aJaHHOMN
CJIOKHOM CHUCTEMBI K Bce O0Jiee MPOCTOM U Tak J0 TeX MOop, MOKa He MOJyYUM OTBET.

MeTompl pelieHus CUCTEM C ITOMOIIBIO0 SKBUBAJIEHTHBIX MPE00Opa30BaHMIA:
-METOJI IIOJICTAHOBKH;
-METOJI aNre0panvdecKoro CIOKEHNUS,

-ME€TO/I BBEJICHUS HOBBIX MIEPEMEHHBIX;
2. CyTb MeTOJ1a TO/ICTAHOBKH

[ToBTOpM MeTon mnonacTaHOBKUM. HamoMHuUM cyTh naHHOro meroaa. Mpel paccmarpuBaeM
3a/IaHHYIO0 CHCTEMY BHJAA | M 3aMedaeM, 4TO B OJJHOM M3 YpPaBHEHHM, ITyCTb BO BTOPOM, JIETKO
BBIPA3UTH OJHY IIEPEMEHHYIO YEPE3 APYTYIO, IIYCTh y YEPE3 X:
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ML ey

HOJIyquHOC BBIPAXKCHUC ITOACTABJIAEM B IICPBOC YPABHCHUC CUCTEMBEI:

{p(x,}ﬂ =0 {p(xr}’(x)) =0
y = y(x) y = y(x)

Takum o00pa3oM MBI TOJIydaeM OJHO ypaBHEHHE (B JaHHOM CiIy4ae II€pBOE) TOJBKO
OTHOCHUTEJIBHO X. pellaeM 3TO YpaBHEHHE, HAaXOJUM BCE 3HAYCHHS X, TMOJACTaBIsIeM HMX B
BBIPAXKCHUC I Y 1 HAXOAUM COOTBCTCTBYIOIIUC 3HAYCHUA Y.

3. Pemienue npumepoB

[Tpumep 1 — pemuTh cUCTEMY METOJIOM MOACTaHOBKHU:

{x+}r=1
Xy =—2

B nanHOM citydae y1o0HO U3 IEpPBOTO YPAaBHEHHS BBIPA3UTh Y:

{x+y=1<_}{y=1—x
Xy =—2 Xy = —2

IToacTaBum IMMOJIYYCHHOC BBIPAKCHUEC BO BTOPOC YPABHCHUC!

=1— = —_ — J— — J— —
{}r x{_}{ y=1-—-x H{KF ,.1 X H{xﬂ}r 1—x o X
xy = —2 x(1—x)=-2 —xf=_32 I_x—2=0 {:f=1—x

HaXOI[I/IM COOTBCTCTBYIOIIMEC 3HAUCHUA Y:

{F=1—x {}’=1_2 { =-1
x=2 x=2 x=2
{le—xH {}:r:]_—[:—lj {X}FZE
x=—1 x=-1 =1 Orger (2;-1), (-152)

[Tpumep 2 — pemnTh CUCTEMY METOJIOM NOACTAHOBKH:

{x—}r= 2
2*3¥ = 24

B nannom cJy4dac YI[06HO H3 IICPBOIro YpaBHCHUA BBIPA3UTDH X:

{x—}r= 2 H{1':=].F—|-2
2%3¥ = 24 2%3Y = 24

IToacraBum MOJIYYCHHOC BBIPAXKCHUEC BO BTOPOC YPABHCHUC!
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{X:r}F-l-E(_}{Xﬂ:F'FE (_}{ x:,F,+2 (_}{ x=3r—|—r2 H{KZF_FE
253¥ = 24 27+I3¥ = 24 4= 2737 = 24 4%(2%3)" =24 4x 6F = 24

H{X=PF+2(_}{K:F+2
6" =6 y=1

Haxonum COOTBCTCTBYIOIICC 3HAYCHUC X:

{x=y+2{_}{x=1+2{_}§=3

y=1 y=1 Otger: (3;1)

B cnenyromeit cucreme BaxxHO 00patuTh BHUMaHue Ha OJ13.
[Tpumep 3 — pemuTh CUCTEMY METOJIOM T10JICTAHOBKH:

{lng}.ﬂ(x-l- 3)=1
x*—3y=1

VYkaxem O/13 nis nepBoro ypaBHEHUs:
x+3 =0 =—3
E T2=0 ey = —2
+2+1 -1
[Tpu cobmonennu O/13 mepBoe ypaBHEHHE MOKHO IIPE0Opa30BaTh:
(v+2)'=x+3oy+2=x+3

Nmeem cucremy:

{F+E=x+3
x2—3y=1

B nannoMm ciyuyae ynoOHO U3 IEPBOTO YpaBHEHUSI BBIPAZUTH Y:

{y+2=x+3 {y=x+1
>

x> —3y=1 x*—3y=1

IToncraBuM Moay4eHHOE BBIpa)KEHUE BO BTOPOE YPaBHEHHE:

{y=x+1
{XF:X+1 { y=x+1 {x y=x+1 {x yv=x+1 ¥ =
,. 9 ., 9 3 =
c—=3y=1 x“—3(x+1)=1 2 _3x_3=1 I _3y_a4=0 {}r=x-|-1
x=-—1

HaXOlII/IM COOTBETCTBYIOIIMEC 3HAUCHUA Y:
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Xx= x=4 o | == 4
{y=x+1 {y=—1—|—1 {y=
x=-1 x=-1 x=-—1
Cgepusmiucs ¢ OJ[3, BEITUCHIBAEM OTBET. Otser: (5:4), (-1;0)

[Ipumep 4 — pemTh cUCTEMY METO/I0OM MOJCTAHOBKH:

{ Xt+y=m

cosx —cosy =1

B manHOM ciy4ae yqoOHO U3 MEPBOTO YPaBHEHHSI BHIPA3UTh Y:

X+ y=Tm V=mT—x
—
cosx —cosy =1 cosx —cosy =1

IloxacTaBum IMMOJIYYCHHOC BBIPAKCHUEC BO BTOPOC YPABHCHUC!

y=mw—x yV=m—x V=T —x
{cusx —cosy =1 {cosx —cos(m—x) =1 {cnsx —(—cosx)=1
y=m—x V=T —x
y=m—x {x=arccas%+2ﬂﬂ {x=%—|—2ﬂn
< cusx=%<_> y=m—x < y=m—x
T
{x =— arccns% + 2Zmn X =—z+2nn
Haxoaum cooTBeTCTBYIONINE 3HAUYCHUS Y:
.. __ T r _ 2m
y=m—x y=m—3 imrn }?—T—Eﬂ.’ﬂ
s
{x=%+2nn x =z +2mn x=%+2ﬂn
y=mw—x T - .
- F=T’E+§—2ﬂ.’ﬂ y=——2mn
__ I 3
x = 3+2?rn - i
I x=—§—|—2ﬂn _x=—§—|—2?rn
5+2m;2—”—2m —§+2nn;“3—”—znn

Ortger: (3 3 ), (
OOpatiuM BHUMaHHE, 4TO N 37IeCh MPOoOeraeT BCe MeI0UUCIICHHBIC 3HAUCHHS

[Ipumep 5 — pemTh cUCTEMY METO/IOM MOJCTAHOBKH:

{ log z(yv—x)=4
3422372 =171

PaccmoTpuM nepBoe ypaBHeHue:
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—4
— = af —

y—x=v2 =4>0 =073 cobmoneno

[Tomyunny paBHOCHIBHYIO CHCTEMY:

{logﬁ(F—XJ=4 <—>{ y—x=4
31237 2=171 L2372 =171

B nannoM ciydae ynoOHO U3 IepBOro ypaBHEHUS BBIPA3UTh Y:

{ y—x=4 H{ vyv=x+4
342372 =171 3F42x372=171

[ToxcTraBuM MOIy4EHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHHE:

y=x+4 y=xt14 y=xt14
¢ 372 = L 2x44-2  Jax _ ax+2 =
3*4+2=3""°=171 3 4+2=3¥7° =171 FF+ 237" =171
{_}{ y=x+4 (_}{ y=x+4 {_}{ y=x+4 (_}{}r=x+4<_}
34+ 2+9=3* =171 3*418=3* =171 19=3* =171 3*=9
H{y=x+4
x=2

Haxonum COOTBCTCTBYIOIIIMEC 3HAYUCHUA Y:

{}r=x+4<_}{}r=2+4<_}{}r=6
x=2 x=2 x=12

OtBer: (2;6)

IIpakTuyeckas padora NeS4. «Cucrtemsl ypaBHEeHU. MeTo1 anredpandeckoro CIoKEHUs»
13x-y+2=0 |2x+6y=120 {3x—4y=5
1) | x+y+4=0 2) |2x -2y =20 3)

{32{—]{—5:0 {K—y=5 {4:{—53,::—2
4) 2x+y—7=0 5) +vy=6 6) 3x+ 2y =—13

Pemure METOIOM CIOKEHHS CHCTEMY YPABHEHHMH:

2x+ 3y =7

) Sx -6y =T, ) 3x -5y = 14,
10x + 6y = 8; 2x -Ty = 2.
9 5x + 4y = 25,
5x -3y = -3;
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PemmuTe cucTeMy YpPaBHEHHUH METOAOM CIOMKEHUS:

3x-Ty =11, 3 2x -3y =8,

6x +Ty = 16; Tx -5y = -b.
2) 4x + 2y =5,

4x -6y = -T;

IpakTnyeckas padora NeSS «Cucrtembl ypaBHEHU. MeTO/T BBEJICHUSI HOBBIX MIEPEMEHHBIX»
3ananue 1.

Pemure cucreMy ypaBEEHHIX METOAOM IOACTAHOBKH:

1) 2x -y =1, 3 2(x +2y) - 3(x —y) =5,
Tx -6y = —4; 4(x +3y)—-3y =1T;
5xr 8
2x -3y =2, ?l_?yzl‘i’
2) 4x -5y =1; % 2x | Y
? + E =10.
3aganue 2.
PemuTe cUCTENMY VDABHEHHN METO/IOM NOJICTAHOBKH!
3x+y =4, 8 3(2x —y)-5(x +y) = -7,
5x — 2y = 14; 2(x +4y) -5y = 5;
o A o
2) 5x -3y =T, 1) —;§—+_é"11‘
Tx -6y =8; _4_1'.__1/_:7
8 2 ’

IIpakTnueckas padora NeS6 «IIpumenenue onpenenutens A peHIEHUs CUCTEMbl JIMHEHHbBIX
YpaBHEHUI»

Meton Kpamepa ocHOBaH Ha HCIIOJIb30BAaHUM ONPEAEIUTENECH B PELICHUH CHUCTEM JIMHEHHBIX
YpaBHEHHA. DTO 3HAYUTEIILHO YCKOPSIET MPOIIECC PEIICHUSI.

Meton Kpamepa MoxeT OBbITh HCIOJIB30BaH B PEIIEHUH CHUCTEMBI CTOJIBKMX JIMHEHHBIX
ypaBHeHHfI, CKOJIbKO B KaXXAOM YpPaBHCHHUHW HCHU3BCCTHLIX. Ecmm OIpeaACIIUTCIIbL CUCTCMbI HC
paBeH Hym0, To MeTof, Kpamepa MokeT ObITh MCMOJIB30BaH B PEIICHUH, €CJIN )K€ PaBEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MoxeT OBITh HCHONB30BAH B PEHICHUH CUCTEM
JUHEWHBIX YpaBHEHHH, UMEIOIIUX €AMHCTBEHHOE PELICHHE.

Omnpenenenne. OrnpenenuTenb, COCTaBIEHHBIA W3 KOIPQPUIMEHTOB IPH HEU3BECTHBIX,
Ha3bIBAETCs ONpEACTUTENIEM CUCTEMbI U 0003HauaeTcs A (JenbTa).

Onpepnenuterm &, LA,

nonyyawTcsa MNyTéM 3ameHbl KO3(PUUUEHTOB NPW COOTBETCTBYIOLLMX HEW3BECTHLIX
cBobOAHLIMW YNeHaMu:

b a
_®1 9| _ }
‘&x. s = Diag; —aphy;
2 @n
]
n &
ﬁ:ﬁ = =apb, —hay, .
ay b
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Mpumep 1. Pewuntb cuctemMy NMHENHLIX YPaBHEHWIA:

{3:»:1_+2,»*:2 =1 2)

CornacHo meopeme Kpamepa nMmeem:

1 2
3 4‘ led-20(-3)
NEE 2 T zea-l1e2
L
_4+6 _10_,
12-2 10 °

301
. = 1 =3 _3.(—3}—1-]_
2 ‘3 2‘  Zed-1e2

1 4
_=9-1_-10__
T12-20 10
WTak, peweHne cuctemsol (2):
n=1x=-1
3apaHue 1. PelwunTtb cuctemy NiMHENHbIX YpaBHEHWUNA:
ax+ly=-1
{5x+9y:1
3apaHue 2. PelunTb cUCTEMY NIUHENHbIX ypaBHEeHU meTogoM Kpamepa:
ax—3v=1
{2x+ay =2
331131114; 3. BbIYHCIUTH
ol
B5 5

IpakTuyeckass padora NeS7. «[IpuMeHeHHE MaTEMaTUYECKUX METOJOB JUIsl PEIICHUS
COJIEpIKaTENbHBIX 3a/1a4»

Benocunenuct Ha npoTskeHuH nepBbix 20 KM exan co ckopocTbio 20 kMm/4, cneayromue 15
kM - 10 km/4, a mocnennue 30 kM - co ckopoctbio 10 kM/4. HeoOXxoauMo HallTH CpeaHIO0
CKOPOCTbH JIBUJKEHUS BEJIOCUIIEANCTA.

B cy6060Ty akiuu nogHsUIMCH B IIEHE HAa HEU3BECTHOE YMCIIO MPOLEHTOB, OJHAKO BO BTOPHHUK
Ha TaKoe K€ YKCIIO MPOIIEHTOB OT HOBOI CYMMBI OHU MojienIeBeNd. B pe3ynbrare Takoro ckauka
IeH, OHU cTanu Ha 4% nemesne. HeoOXoauMo y3HaTh MPOLIEHT, HA KOTOPBIM aKIMK YBEIUYHIN
CTOMMOCTH B Cy0OOTY.

WuTepHer-npoBaiiiep (KOMIaHUS, OKa3bIBAalOIIAs YCIYTd IO TOAKIIOUEHHIO K CETH
WuTepHer) npeiaraet Tpu TapuQpHBIX IJIaHA.
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Tapudnsbiit

ik AOGoHeHTCcKas TiaTa [Tnara 3a Tpadux

[Tnan «0» Her 2,5 py6.3a 1 MO

600 py6. 3a 500 M6 Tpadukal
B MECSI]

[Tnan «500» 2 py0. 3a 1 M6 cBepx 500 M6

850 py6. 3a 800 M6 Tpadukal
B MECSII

[Tnan «800» 1,5 py6. 3a 1 M6 cepx 800 M6

[Tonb30BaTens IAHUPYET, 4TO ero Tpaduk cocraBut 600 MO u, UCXO/ U3 ITOTO, BEIOUpacT
Haubosee naemeBblid TapudHbli miaH. Ckolbko pyOsiel OJDKEH 3aliaTUTh IMOJb30BaTelb 3a
Mecsl, €CIi ero Tpaduk AecTBUTENbHO OyaeT paseH 600 MG?

Pemeno koMHaty ( BKJIIOYas MOTOJIOK) OKJIEUTh 000siMu. O6ou nmokymnatores ¢ 3anacoM 20%
oT okjenBaeMoii miomanu. CtouMocTs 060eB yka3aHa B Tabmuie. [I0ToIOK pemeHo OKIeuTh
OenbIMi 000SMHU, CTEHBI - 3eJICHBIMH.

[lupuna neepu komHaThl paBHa 0,8 M, BeicoTa - 2 M. [llupuna okHa - 1,5 M, BbicoTa - 1 M.
CkonpKko py0meit Ha/lo 3aIU1aTUTh 32 000H, €CIIM SCKU3 KOMHATHI MPEACTaBIIEH Ha PUCYHKE?

45m
B M

2.5 m

Lena oboes 3a 1 m2 | B pyD.) B 38BHCHMOCTH OT NOKYNKX

oo 30 m2 ot 30 mo 100 cBbiwme 100 m2
M2
Benwe 14 13 12
JeneHwe 12 11 10

IIpakTnueckas padora NeS8 «IIpsimoyrosnbHbIN napaienenunen
[ToBepxHOCTH, cocTaBieHHass M3 JABYX paBHbIX mnapasuienorpammoB ABCD u AB;CD;n

YEThIPEX rapasiesorpaMMoB ABB A, BCC,B,, CDD,C,, DAA D,
Ha3bIBacTCs mapaJuieaenuneaom (puc. 1).
B+ C1

Puc.1 Ilapannenenunen

To ectb: mMeeMm nBa paBHbIX mapamienorpamma ABCD u A ;B;C,D, (ocHoBanus), oHH
JeXaT B TapaUIebHBIX TUIOCKOCTAX Tak, YTo OokoBble pedpa AA;, BB,, DDy,
CC, mapamnenshubl. Takum 00pa3oMm, COCTaBICHHAs W3 MapajljIeIorPaMMOB TOBEPXHOCTh

50



Ha3bIBACTCS MapaJljiesienuIea0M.
Takum 00pa3om, MOBEPXHOCTh MapajliesenuIea - 3TO CyMMa BCEX MapajuieIorpaMMOB, U3
KOTOPBIX COCTABJICH MapajuieIeIume/.
CaoiicTBa nmapaJuiesienuiena
1. Ilpomueononoscnvle epanu napanierenunedd napaiieibHul U paeHbl.
(durypsl paBHBI, TO €CTh UX MOYXHO COBMECTUTD HAJIO)KCHHEM )

Hanpuwmep:
ABCD = AB;C D, (paBHbI€ mapaiesorpaMMbl IO ONPEACIICHHUIO),

AA BB = DD;C,C (tak kak AA;BiB u DD;CiC — mnpOoTHBOIOIOXHbBIE TIpaHU
napajuiesenumnena),

AA DD = BB|C,C (rak xak AA; DD u BB;C,C — mnpoTHUBOIONOXKHBIE TpaHU
napajuieenuneaa).

2. luaconanu napannenenuneda nepecekaromcs 8 0OHOU MOUYKe U OeNsmcs dMou MmouKou
NONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHort touke O, u
Ka)K7asi THaroHajib JICJIUTCS 3TOW TOUKOM momoiaM (puc. 2).

Puc. 2 I[I/Ial"OHaJ'II/I Hnapajujiejacnuieaa IMepeCcCKaruTCd MU ACIATCH TOYKOM NepeCCUCHU A
I10II0JIaM.

3. Umeromecs mpu yemeepKku pasHuiX U napaiieivHulx pedep napannerenuneoa: 1 — AB,
AiBy,DC;,DC, 2 -AD, ADy, B,Cy, BC, 3 - AA,, BB, CCy, DD;.

IIpsimMoii mapaJuiesienumnes

Onpenenenue. Ilapanienenunen Ha3bIBaeTcsi NPSIMbIM, eCJIH ero OOKOBbIe pedpa
NEPHNEHIUKYJIAPHBI OCHOBAHUSAM.

[Iyctes GokoBOe pebpo AA; MeprNeHIUKYIIPHO OCHOBaHUIO (pHC. 3). DTO O3HAYAET, YTO
npsivast AA| neprneHukyisgpHa npsaMbeiM AD u AB, KoTopbI€ JieXkaT B INIOCKOCTH OCHOBAHUA. A,
3HAYUT, B OOKOBBIX TPaHIX JIEKAT MPSIMOYTOJBHUKH. A B OCHOBAHMSX JIEXKAT MPOU3BOJIbHBIE
napasuienorpaMmmbl. O0o3HaunM, ZBAD = @, yros ¢ MokeT ObITh JIIOOBIM.
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B1 C1
At D1
S |C
A D
Puc. 3 [Tpsamoit napasiesenuen

Wtak, mpsMoii mapaienenuries; - 3TO MapajUielienumnea, B KOTOpoM OOKOBbIE pedpa
HEPIICHIUKYIIIPHBI OCHOBAHUSIM MTapaJuIeIICIIUIIeIa.
IpsamoyzonvHultl napannenrenuneo

Omnpeneneuue. [lapa/uiesienunen Ha3bIBaeTcsi NPAMOYTOJIbHBIM, €CIIH €TI0 OOKOBBIC
pebpa nepreHAuKyYISIPHBI K OCHOBaHU0. OCHOBAHUS SBJISIFOTCS IPSIMOYTOJIbBHUKAMHU.

[Mapannenenunen ABCDA;BCD; — npsimoyronbnslii (puc. 4), ecnu:

1. AA;L ABCD (0OokoBoe peOpo MNEpHeHIUKYJISPHO IUIOCKOCTH OCHOBaHHUS, TO €CThb
napajuieJenumnes1 npsiMon).

2. ZBAD =90°, T. €. B OCHOBAaHHH JICKUT IPSIMOYTOJIbHHUK.

C1

At Dy

Puc. 4 IIpssmoyronbHbIi napauieaenuIe

IIpamoyzonvuolii  napannenenuned  obnadaem — 8cemMu  CEOUCMEAMU  NPOU3BOTLHO20
napannenrenuneda. Ho ecTb JIONOJHUTENBHBIE CBOMCTBA, KOTOPHIE BBIBOAATCA W3 ONPEACICHUS
MPSIMOYTOJIBHOTO TIapasiesenure/a.

Htak, npAMOYroJibHbINH NapaJuleJIeiuiest - 3T0 MapajleNenune], y KOTOporo OOKOBbIE
pedpa mneprneHAuKYIApHbl OCHOBaHUIO. OCHOBaHMe NPAMOYIroJILHOIO NapaJulesenunena -
NPSIMOYT0JIbHUK.
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Ceoticmea npsamoy2oivbHo20 napaiienenuneod
1. B npamoyzonvHom napannenenuneoe 6ce ulecms epaneti NPSAmoy2oaibHUKU.
ABCD u A|B;C|D; — npAMOyroJibHUKH 10 ONPEICICHHIO.

2. bokosvie pebpa nepneHOUKYIApHbl  OCHO8AHUO. 3HAYUT, BCce OOKOBBIE TI'paHH
MPSIMOYTOJIBHOTO MapajuieNienuIiea - MPSIMOYTOJIbHUKH.

3. Bce 08yzpanmbie yenvl npAmMoy201bHO20 NApaielenuneod npamole.

Paccmotpum, Hanmpumep, ABYTpaHHBIA YToOJ MPSIMOYTOJILHOTO IMapaliieNienumeaa ¢ peopom
AB, T. e. iByrpanssiil yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A JEKHUT B OJTHOHN TJIOCKOCTH — B TIockocTH ABB), a Touka D B apyroii
— B muiockoctu A1 BiCD,. Torna paccMaTpuBaeMblil JIBYTpaHHbBIN yroJl MOXHO €11e 0003HaYUTh
cienyromum oopazom: £AABD.

Bosemem Touky A Ha pedpe AB. AA| — neprnenaukymsp kK pedpy AB B minockoctu ABB,
AD nepnennukynsip k pedbpy AB B minockoctu ABC. 3nauut, £A;AD — nuHeiHBIH yroiu
JaHHOTrOo JByrpaHHoro yria. ZA;AD = 90°, 3HauuT, ABYrpaHHbIi yroa npu pedpe AB pasen
90°.

£(ABB;, ABC) = £(AB) = 2£A;ABD= £A;AD = 90°.
AHaJIOFI/ILIHO JOKa3bIBACTCA, qTo JIIO6BI€ )IByrpaHHI)Ie YIJIbL Hp?[MOYFOHI)HOFO
napauiCyCriuIcaa mpsamMalc.

Teopema

Keaopam ouaconanu npsamoyeonvrnoco napaiienenuneda pageH cymme Kaopamos mpex e2o
uzmMepeHull.

[Ipumeuanue. JlnuHbBl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuieenuInea, sSBiIsoTCd U3MEPEHUSMU IPSAMOYTOJIBHOIO Mapajulenenunena. Mx wmHorna
Ha3bIBAIOT JUIMHA, IIMPHUHA, BBICOTA.

Hano: ABCDA;BC;D; — npsmoyronbHbIi napaienenunes (puc. S).

—_ 2 2 2
Toxasary: ACL = AB® + AD? + AA]

C1 D1

B1 : A1




Puc. 5 IIpssMOyroabHbIN napalyIesIeuIe]

Z[OKaSaTeJ'IBCTBOZ

[Ipsmas CC, nepnenaukyisipHa miockoctd ABC, a 3Hauutr, u npsmoni AC. 3Hauwr,

tpeyroasHuK CC A — npssimoyrounbhsid. [To Teopeme ITudaropa:
AC] = AC* +CC]
Pacemorpum npsmoyronbabiid TpeyrodbHUK ABC. T1o Teopeme Iudaropa:

AC? = AB? + BC?

Ho BC u AD — npoTuBOMNOI0KHBIE CTOPOHBI IpsiMOoyroiabHuKa. 3HauuT, BC = AD. Torna:

AC? = AB? + AD?

Tak kak

CC, = AA,, 10 ACi = AB® + AD? + AA]

1 yTO M TPEOOBAIOCH 1OKA3AaTh.

CnencrBue - I[narona.lm NMPAMOYT0JILHOI'O IMapaJjje/jicnnuineaa paBHbI

Juazonanu npsamoyzonvroco napannenrenuneda paghboi.

AC; = AC  + CC;’ q ACT = AB° +AD‘, 1o AC1 = AB” + AD" + CCy ITockonbKy

O603naunm n3mepenns napaenenuneaa ABC kak a, b, ¢ (cm. puc. 6), torna AC; = CA| =

B,D=DB, = va®+b® +c-.

G‘I- O
Bi At
e
Gl | D
L b
-4
B A
Puc. 6
Ky0

Omnpenenenne. IIpsiMOyroJibHbIi NapaJiejenunes, y KOTOPOro Bce TPU H3MepPeHHUs

PaBHbI, HA3bIBACTCHA KyﬁOM .

Bce epanu kyba — smo pasnvie keadpamul.
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3angaua 1 Haiitu quaronans Kyoa

Haiitu nuaronains ky6a ¢ pedpom 1 (puc. 7).

G‘I‘ D4
Bi A1
I 'ﬁ
Ca il . . D
B 1 A
Puc. 7

Perienue:

AC, = JABT+AD? + AAl = V12 + 12+ 12 =43

M.
OtBer: "“fECM,
3amaya 2
Pucynok
Han xy0 ABCDA;B|CiD;(puc. 8). Hokaxute, uro tuockoctu ABCiu A;BD
NEePICHINKYISPHBI.
D+ Gy
A1 rJJ: B1
S %20 UV C
e B
Puc. 8

JlokazarenbCcTBO:

[Ipssmbre BC; u B;C nepnenaukynsapHsl kak auaroHanu ksajapara BB,C,C.

[Ipssmaa DC nepnenaukynsapra miockoctu BBCy, a 3naunt, n npsamoit BC;, koTopas nexxur
B OTOU IIIOCKOCTH.
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Nwmeem, mnpsamas BC; nepnenaukynspHa aByM nepecekatoummces npsmeiM BiC u DC
MJIOCKOCTH, 3HauuT A|BD. 3nauuT, npsimas BC; nepnenaukynsipHa miockoctu A B D.

[Inockocts ABC npoxoaut uepe3 mneprnenHaukyiasap BC; ko Bropoit miockoctu AB;D,
3HauuT, maockoctu ABC;u A;B;D nepneHaukyiaspHbl MO IpU3HAKY, YTO M TpeOOBaiIoOCh
JIOKa3aTh.

IIpakTuyeckass padora NeS9 «PemeHne cTepeoMETPUYECKUX 3a7ad, CBSA3aHHBIX C
NEPHNCHAUKYJIAPHOCTBIO MPAMBIX U HHOCKOCTGI;'I, HCIIOJIB3YA IIJIAHUMCTPHYCCKUC (baKTBI u
METOJIbI»

«IlepneHAUKYJISIPHOCTD MPSAMOM M MJIOCKOCTH)

Bapuant 1
B, .
A ' 4 Al. ITonp3ysick N300paKeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceueHus npsamoit AD ¢ miockocteio DD, C;
£ 0) munuto nepecedeHus mwiockocreit ADD; u D;CD.
------------------ B kaxoii u3 miockocteit ADD;, A;B;B, BB;C;, BCD He 51eXUT Touka
AL D A?
Puc. 1
e A2. TlepeuepTHTe PUCYHOK 2 B TETpPab
Y TTIOCTPOMTE:
a) TOUYKY epeceyeHUs npsiMOi MH c

miockocteio ABC;
0) JIUHUIO

Bl. Touka O -

nepecedenus miockocreidr MHB u ABC.

LIEHTP OKPYXHOCTH, OINHCAHHOW OKOJIO

TpeyronbHruka ABC. [Tpunapexur nu Touka C MIOCKOCTH, B
KOTOPOM exar Plife Touku A, B u O?
Bapuanr 2

B, e
A 4 Al. Tlonb3ysch n300pa’keHUEM Ha pUCYHKE |, Ha30BUTE:

| a) Touky nepecedenus npsmoir MC c miockocteio Bi1BCy;
M 0) muauro nepeceuenus miockocreit MC,C u BCB,.

__________________ 5 B kakux u3 minockocreit ADD;, ABB;, ABD, MD,C,, nexut npsmas

A% D MD;?

Puc. 1

A2. [Ilepeueptute PUCYHOK 2 B TE€TPaJib U IOCTPOUTE:

a) TOYKY nepeceyenuss npsmod PK ¢ miockoctero
ABC;
0) JIMHUIO nepeceuenus miockocred PKC u ADC.




Bl. Touka O — HEHTp OKPYKHOCTH, OMHUCAHHOW OKOJIO ueTbipexyroibHuka ABCD.

Touku A, O m C npuHamIexar IIOCKOCTH a. [IpuHamIeKUT U 3TOM TUIOCKOCTH

BepirHa D?

«IleprieHAUKYJIAP M HAKJIOHHBIC. YIOJ MeKAY NPAMOH M IUIOCKOCTBLIO. /[ByrpaHHbIN
yroJn»
Bapuant [

1. Tlpsimas a mapajuienbHa MJIOCKOCTH 0, MpsiMast b Takke mapaiienbHa MIOCKOCTH
o. Moryt i a u b:
a) beiTh mapamnenbHpIMU?
0) Ilepecekarncs?
B) BbITh ckpermuBaronmmMucs npsaMbIMu?
2. Touka M JICKUT BHE MJIOCKOCTH napajuiesorpaMmma ABCD.
a) Jlokaxure, 4yTO cpeaHue JuUHUM TpeyronbHUKoB MAD um MBC mnapannenbHsl.
6) Haiinure »Tu cpenHue JTUHUM, ecid OOKOBas CTOpPOHA IapajenorpaMma paBHa 5, a
€ro BbICOTa paBHasi 4 U JIEIUT CTOPOHY, K KOTOPOM MPOBECHA, IIOIMOJIaM.
3. Ilnockocth a nepecekaer cropoHsl AB u BC tpeyronbuuka ABC B Toukax M u N
cooTBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Hokaxwure, yto AC || a.
0) Haitnure MN, ecu AC=26.
4. Yepe3 Bepmuny C kBagpatra ABCD, mpoxoaut npsmas CK, He nexamas B TUIOCKOCTH
KBajpaTa.
a) Joxaxwure, uro CK u AD ckpemruBatomuecs.
6) Uemy pasen yron mexay CK m AD. Yron CBK pasen 45 rpanycos, yron CKB pasen 75
rpaaycoB?
Bapuanr II
1. [Ipsimas a mepecekaeT IIOCKOCTh @, MpsiMast b Takke nepecekaeT IIOCKOCTH o. MoryT ju a u
b:
a) beITh napamiensHpIMU?
0) Ilepecekatncs?
B) BBITH CKpemuBarouMucs NpsSMbIMHA?
2. Tpeyroasuuk ABC u tpaneuus KMNP wnmetor oGmyro cpeantoro nunuio EF, MNJ|EF,
EFIIBC.
a) Joxaxwure, uro BC|| KP.
0) Haiigure KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. Ilnockocte o mnpoxoxuT 4vepe3 ctopoHy AB tpeyronsHuka ABC. Ilpsmas nepecekaer
d/



croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Hokaxwure, uto MN || a.

0) Haiinure MN, eciiu AC=39.

4. Touka F nexut BHe muiockoctu Tpaneuuun ABCD.

a) Jlokaxxure, uto AF u BC ckpemuBaromuecs.

0) Uemy paBen yron mexay AF u BC, ecau yron AFD pasen 70 rpagycos, yron FDA pasen 40
rpaaycoB?

IIpakTyeckas padora Ne60 «Ilnomans NOBEpXHOCTH IPU3MBI, TUPAMUIBI»
3ananue 1

Haiimute mmomans TOBEPXHOCTH MHOTOTPAHHHMKA, H300paKEHHOTO HAa pHUCYHKE (Bce
JBYTPaHHbBIE YTJIbI IPSIMBIE).

3aganue 2

Uepes CcpelHIO0 JIMHHIO OCHOBAaHUS TPEYTOJIBHOW TPH3MBI, TPOBEIEHA IUIOCKOCTD,
napajuienpHas 0okoBomy peOpy. Haiimure moiomanbs OOKOBOH IMOBEPXHOCTH MPH3MBI, €CIIH
I0MIa/1b O0KOBOW MOBEPXHOCTH OTCEYEHHOM TPEYroibHOM MPU3MbI paBHa 37.

3aganue 3

Haiinute 00beM MHOTOTpaHHHKA, H300PKEHHOTO HAa PUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSIMBIC).

P -

\
-—

3aganue 4

Haiinute 00beM MHOTOrpaHHUKA, H300paXKEHHOTO Ha PUCYHKE (BCE IBYTPaHHbIE YIJIbI IPSIMbBIE).

S 1

IpakTuyeckasi pa6ora Ne61 «ILiomans MOBEPXHOCTH IMIHHIPAY
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Puc. 1. unuanpudeckast 6ouka

Mpbl ¢ BaMH 3HaeM, 4YTO TaKOe IMJIMHJpP, MOMPOOyeM HAWTH IUIOMIAJh €0 MOBEPXHOCTH.
3aueM HY)KHO peniarh Takyroo 3anady? Hampumep, Hy)KHO IOHATH, CKOJIBKO MaTepuayia MoMaeT
Ha M3TrOTOBJIEHUE HWIMHApUYecKoil 6ouku (Cwm. Puc. 1).

Puc. 2. [Iuzanckas OamHs

Nnu ckonmbko Kupnuued MOHAZOOUTCs, YTOOBI CIOXHUTh KUPIUYHYIO OarrHio (Bpoje
ITuzanckoii, Tonbko poBHy0)? (CMm. Puc. 2.)

Puc. 3. bouka, oOMOTaHHas! TKAHBIO Puc. 4. Pazpezannas TkaHb

Koneuno, u3mepuTs miomanab O0KOBOW MOBEPXHOCTH IMJIMHJPA MPOCTO TaK HE MOTYIUTCS.
Ho npencraBum cebe Bce Ty xe 60uky, oOMoTanHyt0 TKaHbio. (Cm. Puc. 3.) Kak Haiitu mmomans
kycka Tkanu? Hy KOHeyHO, pa3pe3aB TKaHb U pa3ioxkuB ee Ha crone! [lomyuurcs
MIPSIMOYTOJIBHUK, €T0 TIomas ierko HanaeM. (Cum. Puc. 4.)
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Puc. 5

CrhenaeM Tak e C MUIIMHAPOM. <<Pa3pe>KeM» €ro 60KOBy10 IMOBCPXHOCTb BAOJIb JII000H

oOpa3yrolei, HarpuMep Ady (Cm. Puc. 5.)

B
A - A

2

1 B ’ All

1

Puc. 6. Pa3BepTka O0KOBOI MOBEPXHOCTH

Tenepp  «pa3moraem»  OOKOBYIO  IOBEpXHOCTb  Ha  IUIOCKOCTh.  Ilomydaem
r r

MPSIMOYTOJIbHUK A1 A28y By , TIe ‘411/1 A OJIHA M Ta e TOYKA Ha MWJIWHJpPE (AaHATIOTHYHO A?'I/I 4z
). (Cm. Puc. 6.)

Takoit mpsAMOYTOJIFHUK HA3bIBACTCS PA3BEPTKOI OOKOBO MOBEPXHOCTH IIVWIIHHIIPA.

B
A - A’

2 2

h

A A’
' 27mR B, !

Puc. 7. Pa3BepTka O0KOBOI MOBEPXHOCTH

Yro MBI 3HaeM Ipo 3TOT NpsMOYTobHUK? Ero cropona A4y paBHa BBICOTE LIMJIMHJpA (BEIb
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!
oGpasyiomas pasHa Bbicote). Jpyras cropora 4141 papma jumHe OKpYKHOCTH OCHOBAHHS, TO
ects 2R (Cm. Puc. 7.)

ETER-"J.. Ntak Sin = 2mRAh R

3Ha‘II/IT, momajib IpsAMOYTOJIbHUKA pPaBHA rac  — paauyc

OCHOBAaHUA HUJIMHAPA, h — BBICOTA.

[Inomane mMoaHOM MOBEPXHOCTU LIUIUHIPA

Hapsny ¢ momaneio OOKOBOM MOBEPXHOCTM MOKHO HAaWTH W IUIOMIAJL TOJHOMN
noepxHoctu. Jlns 3TOro K Iuiom@aad OOKOBOM IOBEPXHOCTH HAA0 NpUOABUTH IJIOLIAU

R TR?

ocHoBaHUi. Ho kaxkj0e OCHOBaHUE — 3TO KPYT paanyca ', 9bs IUIOMAAb 110 GopMysie paBHA

OKOH‘I&TCJ’IBHO, HUMECM.

_ 2 _
Sun = Soa +2ZAR" = 2nR(R + h}, rie B - pasnyc OCHOBaHHMS IIWIIMH/PA, R _ Bpicora.

[Tpumeps! 3a1a4 Ha TPUMEHEHHUE BBIBEICHHBIX (POPMYIT

Puc. 8. Unmoctpanus k npumepy 1

5

Ilpumep 1. Ilnomane 60KOBOI MOBEPXHOCTH IMIMHIpa paBHa ~. HaiiTu miomans oceBoro

ceyenus muuHApa. (Cum. Puc. 8.)

Sem =2mRh  So.=2Rh Soc = Spnil =

Pemenne. Kak MBI 3HaeM, . 3HauuT

Puc. 9. Unmoctpanus k npumepy 2

OTtBeT: ;.
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Ipumep 2. Bric288mgMinnnpa wa 12 cM Gonblle ero pamWyca, a ILUIOMAAb IIOIHOM

MMOBEPXHOCTH paBHa . Haiitu paguyc ocHoBanust u Beicoty. (CMm. Puc. 9.)

Pemrenue. ITo popmyie umeeM: 2nR(R + h) = 288m; R(R +h) = 144.

I[To ycnosuto, h=R+ 12, uMeeM:

R(2R+12) = 144; R*+6R—72 =

R=6

Tak Kak paauyc mojoxutenen, To & = 6cMh =18 cu.

OTBeT:R =6ce; h =18 cM

IIpakTuyeckas padora Ne62 «Iliomans 00K0BON M MOJIHOI MOBEPXHOCTH KOHYCa»

1. Paguyc ocHOBaHUs KOHYca paBeH 3, BbicoTa paBHa 4. Haiinure miomans

IIOJTHOM MOBEPXHOCTH KOHYCA, €0 00bEM.

2.0ceBoe ceueHue KOHyca paBHOCTOPOHHUI TPEYTOJIbHUK CO CTOPOHOH 10cMm.

Haiitu muomaas 60KOBOM U MOJIHOM OBEpXHOCTU KOHYca. OOBEM KoHyca.

3.luaroHasib 0CEBOIr0 CEUEHUS LMWIMHIpa paBHa 48. Yroa Mexay 3Tol

JMaroHaibo U oopasyrouiei paseH 300. Halinure paguyc nMianHIpa, ero BhICOTY,

TUIOIAAN OOKOBOM U TOJIHOM MOBEPXHOCTEH U 00BEM.

4.Ilycte V, r u h cooTBEeTCTBEHHO 00BEM, PaJHyC U BbIcOTa LuiuHApa. Haliaure:

a) V, ecim =22 e, h=3 cm; 6) 1, ecit V=120 cm3, h=3,6 cm; B) h, ecii r=h,

V=8mn cMm3

IIpakTuyeckas padora Ne63 «BbIuuciieHue MJIOMIAAN NOBEPXHOCTH TeJl BPallleHUs1.»
Bapuanr 1
1. Obpa3zyromias KOHyca paBHa § CM M HaKJIOHEHa K IUIOCKOCTH OCHOBaHHS moj yrioMm 30°.
Haiigute nosiHyro nNoBEpXHOCTh KOHYCA.
2. bokoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Halinure nymHy Xopisl
OCHOBaHUs, KOTOPasi BUIHA U3 BEPIINUHBI KOHYCA MO YTIIOM 0.
3. Paguychl OCHOBaHMI yCEUEHHOTO KOHYyca paBHbI 3 U 6 cMm. Halimute O0KOBYIO TOBEPXHOCTD
KOHYCa, €CJIM €r0 BbICOTa paBHA 4 CM.
Bapuant 2
1. BoicoTa koHyca paBHa 3 cM M cocTaBisgeT ¢ oOpasyrouieir yron 60°. Haiigute mnosnyro
MTOBEPXHOCTh KOHYCA.
2. bokoBas MOBEPXHOCTh KOHyca paBHa S, a oOpasyromas — . Haiinute amuny Xopabl
OCHOBaHU$, KOTOpasi BU/IHA U3 LIEHTPa OCHOBAHUS O] YIJIOM O
3. Paguyc Oosbliero OCHOBaHMsI YCEUEHHOI0 KOHyca paBeH 7 €M, a ero BeIcoTa U o0pasyrolas
paBHBI 3 1 5 cM cOOTBEeTCTBeHHO. HaliinTe 60KOBYIO MOBEPXHOCTH KOHYCA.

IpakTuyeckass padora Ne64 «BbluuciieHHe ?3JIeMEHTOB MHOTOTPAHHUKOB: Ppéopa,
AAATOHAJIH, YTJIBD»

I. OcHOBaHMEM NPSIMOM TPEYTrOJABHOM NPHU3MBI CIYKUT HPSIMOYTOJBHBIA TPEYTOJbHHUK C
kareramu 6 u 8. Ilnomane ee moBepxHocTH paBHa 288. Haiinure BICOTY IPU3MBI.

2. UYepe3 CpenHIO JIMHHAKO OCHOBAHMS TPEYTOJIbHOM NPU3MBlI NPOBEIEHA IIJIOCKOCTD,
napaiuensHas 6okoBoMmy pebpy. Ilmomans GOKOBOH MOBEPXHOCTH OTCEYEHHOM TpeyroiabHOMH
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npu3Mbl paBHa 8. HaiinuTe miomiaas 60KOBOH MOBEPXHOCTH UCXOAHOM MPU3MBI.

3. OcHOBaHMEM MPAMON TPEYroabHOMW MPU3MBI CIYKUT MPSAMOYTOJbHBIN TPEYroJIbHUK C
kareramu 6 u 8, BeicoTa npu3Msl paBHa 10. Haiinure muiomans ee moBepXHOCTH.

4. OcHOBaHHMEM TPSAMOTO IMapajuieNienurena spiseTcss pomo ¢ aquaroHamsmu 10 cm u 24 cMm, a
BbICOTa Napaienenunena pasHa 10 cm. Haiigure Oosnbliryo [uaroHansb napajesienumnesaa.

5. Uepe3 nBa mpoTHBOJSKAIUX pedpa Kyba MPOBENEHO CEeYeHHUe, IUIONIAlb KOTOPOro paBHA

64+/2. cM”. Haiiure peGpo Ky6a i ero HaroHab.

6. B ocHOBaHMM MpsAMO MPHU3MBI JEKUT poMO ¢ auaroHansiMu, paBHbiMH 6 u 8. Ilmomans ee
noBepxHocTu paBHa 248. Haiingute 60koBOe peOpo 3TOH MPU3MBI.

7. Haiinute OOKOBOE peOpO MPaBHIBHOW YETHIPEXYrOJIbHOH TPHU3MBI, €CIH CTOPOHBI €€
OCHOBaHUS PaBHbI 3, a MJIOIIA b TOBEPXHOCTH paBHa 66.

IIpakTuyeckasi padora Ne65 «O0beM NpPU3MbI, HWJINHAPA, MHPAMHUIbI, KOHYCA U IIapa)

Jlerko MM CHOXKHO BBIYUCIHATH 0O0BeMbI? [loka MbI ymMeeM HaxXxoOIUTh JHIIb OOBEMBI
napajieNienune 0B, UWIMHIPOB U HPU3M, MOITOMY 33j7a4ya BBIYHCICHHS OOBEMOB KaXKETCs
JIOBOJIBHO JIETKOW. JlelicTBUTENbHO, U (POPMYIIBI TOKA3bIBAIUCH O€3 TPYAA, U BHIYUCICHUS ObLIH
HE CIUIIKOM rpomMo3akumMu. CoOCTBEHHO, popMyia Il HAXOXKIEHUS 00beMa MPSIMOYToJbHOTO
napaJesenurne a U3BecTHa elle ¢ HayaJlbHOW HIKOJIBI.

Wnes Oblia OTHOCUTENBbHO MpocTa. Mbl BBenM 00beM KyOa, uepe3 Hero Halull o00beM
IPSIMOYTOJIBHOTO TMapajliesienuIea, o CyTd, «pa3OuB» ero Ha KyOMKH, OTCIOAA NPULUIA K
pU3MaM, a OT HUX — K IuinHApaMm. Ho B ciiyyae mupamuibl 1 KOHYca «pa30oUTh» UX Ha KyOMKH
HE MOJYYUTCS.

XoTs npeBHUE Tpeku npodoBanu. B V Beke 10 H. 3. TpedyeckuM MareMaTHKOM J[eMOKpUTOM
OBUIO BBICKA3aHO MPENONIOKEHHE, YTO 00beM MUPAMUJIBI PABEH TPETU 00beMa MPHU3MBI C TEM
’)K€ OCHOBAHMEM M TOM K€ BBICOTOM. J[OKa3aTh 3TO HE CMOT HU OH, HA MOJIYYMBILIUN O3/IHEE TOT
ke pesynbrar EBkima. Bnopouem, gaHHas Qopmyna  THOATBEp)KIAlach MPAKTUKOH —
JIEWCTBUTENILHO, MBI MOXXEM H3MEPUTh O00BEM JIFOOOW KOHKPETHOM MHpPaMHIBI C JHO00M
CTEMeHbI0 TOYHOCTU. Hampumep, ecnu B3sITh MUPAMUAKY U 3aMOJHUTH €€ YeM-HUOYAb (BOJIOM,
MEeCKOM), a MOTOM BBIUYHUCIUTH OOBEM TOTO, YEM MBI 3amlOJHSIN. Bripouem, ydeHble U MO cei
JIEHb TMBITAIOTCS Pa30UTh MPU3MY HA TPU PABHBIX MUPAMHJIBI, YTO TOKa3ajao0 Obl (hopMyIly.

O0beM mupaMuabl M yCe4EeHHOM MUPAMHUABI
B nammm nau dopmyna naBHo gokazana. M cmenano 3To ¢ momorisio uHTErpangoB. [TomMmuuMm,

b
V=], s(x)dx 5(x)

4TO a , rme — 93TO  IUloUlaJb  CeYeHUuss  (QUrypel  IUIOCKOCTBIO,

NEPNEHAUKYIISIPHON HEKOTOPOH OCH, KOTOPYIO MBI IIPOBEIH.

C nomouipo 3TOro MeToja BbIBeeM o0beM mupamMuibl. HauneM ¢ oObema TpeyrojabHOM
MAPaMUBL.

OABC (O

4
Paccmotpum nupamuny — BepuInHa), 0003HaUUM ee 00BbeM uepe3 = ; TUIOIajb e

(

OCHOBaHUS Sapc = 5; €€ BbICOTa OH = h (cm. Puc. 1).
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Puc. 1. Ilupamua OABC

I ax OH M
pPOBEZIEM OCb  , COBMAJAIOIIYIO C Jy4oM . PaccMOTpuUM NpPOU3BOJIBHYIO TOUKY =~ Ha

A,B,C

9TOW OCH BHYTPH NHMpaMubl. Uepe3 3Ty TOUKY IIPOBEAEM CEUEHUE 171 nepneHIUKyIsIpHOE

R
V=] S(x)dx
Hamel ocu. IlomHMM, YTO I“' (x) , TIe S _

s(x)

IJIONIAb CEUCHUS 44B,Cy (cm. Puc. 2).

BeipasumMm, uemy paBHO

ox A B
PI/IC. 2 HpOBeI[eHHBIe OChb n HepHeHI[I/IKy'J'IHpHOC OCH CCYCHHUC

3 AA,B,C,~AABC, A,B,C, ABC
aMCTHUM, 4YTO . U3 TOIro, 4TO IIJIOCKOCTHU u NEPHNCHAUKYIISIPHBI

oX A,C, || AC B,C,||BC _A,B, || AB
ocHu , CJIEAYCT, UTO IJIOCKOCTU IMapaJlJICIIbHBI, 4 3HAYUT, 5 u .

AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
Torma mosryyaercs, 4to s n

4,0, — oc, — B C, :A:I.'E:I. =
yro A€ oc  BC 4B (o TpeTheMy npu3HaKy moaoous) (cMm. Puc. 3).

, OTKyJa CJenyer,
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Puc. 3. IlonoOHbIe TPEYTrOIbHUKH

Haiinewm, yemy paBeH ko3¢ GunueHT noqoous

MAAHO AA MO k
Paccmotpum nu-"17". OHm momoOHBI ¢ TeM ke KoddduumeHTom T, T.
0C, _ 04 _ 1 04; _ oM _ o
oc o4 oA oH OH = h, MH = x
K. , a4 3Ha4WuT, . U3 ycnoBus A  TyCTh ,
oM _hox _ g
OM=h—x oH _ r
Toraa . [Tosywaem, uto .
Shd.BaCs _ i2 Six) _ (h—x)? S(x) = Slh-x)"
V4uThIBas, 4TO ~LAEC , IojlydaeM  § RT R
OKOHYATENbHO,

R R E(h—x)? R (x—h)* (x—R)E
V=[,Sdx=[[=—F—de=5[ —F—d(x—h)=5-—3

h=o- (-2)-2

V==5-h
Wtax, MbI JOKa3aiu, YTO0 00bEM TPEyroabHON MUpPaMU/IbI 3 .

Ocranoch BbIBeCTH (GOPMYINy JUIsl NMPOU3BOJIBHOM NHpaMuibl. IJTO JENaeTcsi MNPOCTO:
pa3buBaeM NPOU3BOJIBHYIO MMpaMHly Ha TpeyroybHble (cM. Puc. 4).

S

Puc. 4. Pa3OueHune mpou3BOJILHOMN MUPaAMUJIBI HA TPEYTOIbHBIC

Torna
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v S‘m'h+M:%'h'{51mu_+szmu.}:%h's

LT = Vl TP . + VZ TP = 3 3 LI

Wtak, oKOHYATENbHO, TEOpEeMa, KOTOPYIO MBI JIOKa3alu: 00BEM NUpPaMHUAbI PABEH TPETU

1
V==5-h
HNPOU3BEACHHUS IIIOAAN €€ OCHOBAHUS U BBICOTHI 3

B kauecTBe CcreAacTBHS MOYKHO ;[OKasaTb U hopmyiy /Uil BRIYMCIICHHST 00beMa YCEUCHHON

10) yc.rmp. h’(sl + A 5152 + 52) h

nupamuael  (cMm.  Puc. TOe  — BbICOTA YCEUYECHHOU

5 5 .
NUpaMuJibl, @ ~1 1 =2 — [JI0LAaAN €€ OCHOBAaHUM.

Puc. 10. Yceuennas nupamuga

JoxazarenbcTBO (6€3 HHTErpasa)

1
Vigp. = =5+ B
Z[OK&)KCM, qTo 3 .Kak u B IIEPBOM JOKA3aTCIbCTBC, MbI JJOKAXKCM (I)OpMy.]'Iy 151

TPEyroJbHON MUPaMUbl, a KaK OHa 000011aeTcs 10 MPOU3BOJILHOM, BBl YK€ 3HACTE.

SABC A AABC
ITycth — TpeyroJyibHasi MMpamMuJia, -~ — BEpILUHA, — ocHoBanue (cm. Puc. 5).

S

B

P SABC
uc. 5. — TpeyroJjbHas MupaMuIa

JIONOJTHUM 3TY MUPAMUIY A0 MPU3MBI C TEM K€ OCHOBaHHMEM M BBICOTOH (cM. Puc. 6).
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Puc. 6. [Ipusma ABCSB, Gy

SABC SBCB; SCC,

. = B 1
OTa npu3Ma COCTaBIICHA U3 TPEX MUPAMUJ: TaHHON (cm. Puc. 7).

Puc. 7. Ilpu3ma u3 Tpex nupamu

P ABCS BCSE,
aCCMOTPUM  HCXOJHYI IHpaMUAY U [UpaMuay .

AASB = AB,BS
X

3amMeTuM, 4YTO Yy

SB
(kaK TpeyroJbHUKH, 00pa30BaBIIMECS MPH TPOBEICHUH JWATOHAIH ~ B

HHN
ASB,B c
napajjejorpaMmme ) BBICOTLI, MIPOBCACHHLBIE M3 TOYKM Ha KaXIAYI0 U3 OTHUX

. h,=nh
IJIOCKOCTEH, COBMAIAlOT 1 2 (cMm. Puc. 8).




ASE.E
Puc. 8. BricoTa, npoBeneHHas K MIOCKOCTH 1
paBHBL U

ABCS ECSE,
u paBHBI  BBICOTBL M OCHOBaHHA, TO

Paz 'y nwmpamupg

Vases = Vaesa,

00BEeMBI (ciemyeT u3 paBeHCTBa 00bEMOB PABHOBEIIUKUX TEN).

Vece,s, = Vsces, T

9

SCCiBy, SCBB;
B,C

AHAJIOTUYHO €CIM PacCMOTPETb MUPAMUIBI
ACC,B, = AB,BC
K. (KaK TpeyroJbHHUKH, 00pa30BaBIINECS MPU MPOBEICHUU JAUATOHAIH
BB,C,C S
napaJuieorpaMme ). BbIcOTBI, mpoBeleHHBIE W3 TOYKH = HAa KAKAYID U3 OITUX
o h, = h, o
IUIOCKOCTEH, COBIIAAAIOT (cm. Puc. 9). To ectb moniaau OCHOBaHUN U BBICOTHI PaBHBI.

B

C

BB,C,C
Puc. 9. BBICOTa, IPOBCACHHAs K INIOCKOCTHU

[Tonyunmnm, 4TO BCE TpHU ApaMUIbI UMEIOT OJIUH u TOT Ke
= Veee,p, T Voces, T Vapes = 3Viages =35 h
b

=T =V
obbem “ttifs SCEER, 4BCS 10 ectp ™
Sh

V —_
AEBCE
3 . Teopema nokazana.

OTKyJa
O0bem yceueHHOI NMPaMUIbI
. A,B,C,AB,C, 1592,
Hrak, mycTb y yCEYEHHON NHUPAMHUJIBI OCHOBAaHUSA MMEIOT IIIOLIAIU ;
. o
BbIcOTa — . JIOCTPOUM 3Ty yceUeHHYI0 UpamMuay A0 oObluHOM nupamusl. [lycts = — BepiiuHa
My M,
U~ 2 COOTBETCTBEHHO.

nupaMuipl. OnycTUM BBICOTY, OHA NEpEeceYeT OCHOBAHMSI B TOUKAX

IlycTh OM, ==x (cm. Puc. 11).
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Puc. 11. MnmrocTpanus K ycIoBUIO

B
k= f
AdyB G VA4, B G g k03 dunmeHT o0 % (060CHOBBIBAJIOCH

3aMeTUM, 4YTO
paHHee).

Torna oueBnaHO, YTO 00BEM YCEUEHHOW NMUPAMUABI PABEH PA3HOCTH OOBEMOB OOJIBIION
NApaMUbl U MAJIOH, TO €CTh:

1 1

V="Vousc, ~Voanmc = 551{x +h)— 552 tX
L ox

Ocranochk HalTH

a,M s,
AALB Co~AALBC A M, 45
N3 Toro, uro 17171 27275 nonyyaem T (B cwlIly TOro0 4TO 3TO

COOTBETCTBYIOIIME OTPE3KH MOJOOHBIX (DUTYP, UM TUIOIIAAN HAM U3BECTHBI).

OM, _ h#x _ |5,

oM, x 5

C npyroi CTOpoHBI, AOM,A,~AOM, 4, (ObUIO BBIBEJIEHO paHee), TOrAa

3Hauur, (h+ x],j_ - x,j— 5 x. = O ES

OxoHYATEILHO,

_3( 1£_55_2:-’,_) 31./— r(sl\/._ 52*4'/_) —h(51+\m+52)

B CHILY (pOpMYJIBI pa3HOCTH Ky0oB. UTO 1 TpeboBaIoch J0Ka3aTh.
IIpumep 1

3aKkpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUpaMHIbl TPUMEPOM.

q 4 . . SABC AB =6 A5 =4,
€My paBeH 00beM = TPaBHIILHOW TPEYrOJIbHON MUPAMUIBI , €CITn , ?
(Cwm. Puc. 12))
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Puc. 12. UnmrocTparus k 3agaye

1
V==5-h
Pewenue. Kak MbI 3HaeM, 3 )

[lockonbKy B  OCHOBAaHMM JIGKHUT NPaBWIbHBIM  TpeyroabHuk (cMm. Puc. 13),

_ a3 363
TOS_ 4 4 _91_.@.

Puc. 13. IIpaBunbHBINA TPEYTOJIBHUK B OCHOBAaHUH

i 50 ASOA SA=4

aiijieM BBICOTY =~ W3 MNPSMOYTOJBHOIO TPEYroJbHUKA . Tunorenysa , a
04 . L= 04="2=23

KaTeT ~ = — PaJnyc ONMMCAHHOM OKPY/KHOCTH, KOTOPHI PaBeH 2 , TO eCTh 3 (cm.

Puc. 14).
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AS0A4

Puc. 14. Ctoponsl

— 2 _ 2 — — =
Otcroga no Teopeme Hn(baropaSG = Vs4* —04 V16— 12 2 A 3HA4YUT, 00BEM

paBeH

L’=§-9u"§-2=6u"§

Ortger: ﬁ‘ﬁ.
O0beM KOHYCA H YCEYEHHOT0 KOHYCa
V =nR*h=>5h R
Teopema. O6bem konyca (cm. Puc. 15) pasen 3 3, rtme” — pammyc

h
OCHOBAHHA KOHYCA, — €r'0 BbICOTA.

Puc. 15. Konyc

dopmyna ans BBIYMCICHHS OOBEMa KOHyca B TOYHOCTH COBMAJAaeT C AaHAJIOTMYHOMN
dopMynoil ayis mupaMuAbl, TaK Kak KOHYC — 3TO, MO CYTH, M €CThb NUPaMHJa, TOJbKO B
OCHOBAHMU JIEKHUT «OECKOHEYHOYTOJIBHUK» — OKPYKHOCTB (cM. Puc. 16).
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Puc. 16. MHOTOyroibHUK, CTPEMSLIUICS K OKPY>KHOCTH

Ecnu noacraButh B Qopmyny oObema HMUpaMU[bI IUIOIIAAL OCHOBaHMS KOHYCA, TO €CTh

V =_nR%h
IUTOMIA/Th KPYyTa, TO MBI U IIPUXOUM K (OpMyJIe )

JlokasbiBaercs ke (QopMmyna and  KOHyca  aOCONIOTHO — aHAJIOTMYHO  HUPaMUJE.
PaccmaTpuBaetcst Takast ’e 0Ch, OTMEYAeTCs TOYHO TaKoe ke 1Mojao0ue, a Aajblie Oepercss TOT
e camblil uHTerpain (cm. Puc. 17).

Puc. 17. Unmroctpanuus Aas 10Ka3aTenbcTBa (hOpMyIbl

AHAJOTUYHBIM  BBITNIAAUT U CIEACTBHE TMPO  yCceueHHBId KoHyc (cMm. Puc.
_1 _1 2 2
Vyew = 3h(S1 +/5:5, +5,) = ;nh(R] + RyR, + R).
18): JlokazaTenbCTBO a0COJIFOTHO
AQHAJIOTUYHO TOMY, YTO OBUIO MIPUBEEHO JIJIsi YCEUSHHOW MUPaMUJIBI.

Puc. 18. Yceuennas nupamuga
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IIpakTnyeckas padora Ne 66. «Pemenue 3agay ¢ npuMeHeHreM GopMys oobemMa Tem»
3ananue 1.

JluameTp ocHOBaHMS KOHYyca paBeH 12, a miuHa obOpasyromeid — 10. Haiiaure o0bem KoHyca.

A%
B oTBeTe 3anuiute s

Pewrenue:

V= é mir?h
r=6h=8V=:m-62-8=96m
Otser: 96.

3amanue 2.

Pe6pa mnpsamoyrompHOoro mnapamienenunenaa paHel 4, 5 u 8. Haiingute o0bem

mapajuiCICIItuIicaa.

V=a-b:c— dopmynac5 ksacca
V=4-5-8=160
OtBeT:160

3ananue 3.

10 o
Pagnyc ocHOBaHus nuiMHApa paBeH 4, BbICOTa - Haiinure 06beM nummHIpa.
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V = 1tréh
10
V=m-4%-— =160
0
OtBeT:160
3anganue 4.

B ocHOBaHuU TpeyroabHOM MUPAMU/IBI JIEKUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 4

u 3. Haiinure o0beM nmupaMu/ibl, €ciii €€ BhICOTa paBHA 9.

OtBeT:18

3ananue 5.
O6beM koHyca paBeH 12. [lapannenbHO OCHOBaHHIO KOHYCa MPOBEIECHO CEUEHUE, JesIee

BBICOTY KOHYCa IOIIOJIaM. Haiigute 00bEM OTCECUEHHOTO KOHYCa.
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Cmoco0 1.

o o r h
Jluneiinbie pa3mMepsl 00JIBIIOTO KOHyca ' U h. JInHeiHbIe pa3Mepbl MAJICHHKOTO KOHYCa Sh7

2
Znr? =12 nl.
3 3 4
[Ipeobpazyem:
nr? = 36 Lz =V,

TloxcraBum:

! 36 =V,
24 oo

V, =15

OtBeTt:1,5 - coKHO
Cmoco6 2.

ITonckaska:
[Tpu U3MeHEHNH BCeX JTMHCHHBIX pa3MepoB Tella B K pa3, 00beM 3TOTo Tejla H3MEHSETCS B
k3 pas.
12

Orser:1,5

JlaHHBIN prueM perieHus 3a1a4 He TpedyeT 3HaHus Gopmysibl o0beMa KoHyca.

3aganue 6.

Konunyeckas BopoHka 00beMoM 16 TUTPOB MOTHOCTHIO 3aNIOJTHEHA KUIKOCTHIO. M3 BOpOHKH
BBIYEPIIATIM YaCTh >KMJIKOCTH, IIPU 3TOM €€ YPOBEHb CHU3UJIICSA 1O MOJOBUHBI BHICOTHI BOPOHKHU.

CKOJIBKO JINTPOB KUAKOCTU BbIUEpraau?

16
k=2 K¥=8V="r=2

Haiinem CKOJbKO JIMTPOB KUAKOCTH BbIUEPIIATIH:
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16-2=14
OtBet: 14

Samanue 7.

1 o
B COCy B BUJC KOHYCA HAJIUTA XKUJKOCTH OO Z BBICOTEL. OOBEM HAIIUTOU KUOKOCTU PaBCH

5. CKOJIBKO KMJIKOCTH HY>KHO JIOJIUTh, YTOOBI HAIOJIHUTH COCY/l TOBEPXY?

k=4 k3=64 V=64-5=320

Haiinem cKOJIbKO KHUAKOCTH HYXHO JOJIUTh, YTOOBI HAIIOJIHUTH COCY/T JOBEPXY:
320-5=315
OtBet:315

3agaHue 8.
O0béM mpsiMoyronbHOTO Mmapaymenenumnena paseH 108. Uemy Oymer paBeH 00BEM

napajuiesienuies1a, eciiv Kaxa0e ero pedpo yMEeHbIINTh B TpHU paza?

k=3 k3=27 V—108—4
= = =7 =
OtBeT: 4
3amganue 9.

O6béM mmnuuApa paBeH 30. Uemy paBeH o0BEM KOHyca C TaKUM K€ OCHOBAaHUEM U
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BEICOTOMN?

Ilonckazka:

1
Ecnu uununap u KoHyc UMeIoT 0011iee OCHOBaHHE U BBICOTY, TO Vi = 3 |

1
Vi==-30=10
k™3
Otser:10
3aganue 10.

O0béM koHyca paBeH 25. UeMy paBeH 00bEM HHIMHApPA C TaKUM K€ OCHOBAaHHMEM H

BBICOTOM?

Vu =75
OtBeT:75

IIpakTuyeckas padora Ne67. KomOuHalysg MHOTOTPaHHUKOB U TE€J BPAILICHHUS.

1. Pagmycel OCHOBaHUI YyCE€UYEHHOTO KOHYyca 3 M u 6 M, BbicoTa 4 M. Halinute
00pa3yromyro.

2. Jluamertp mapa 25 cm. Ha ero noBepXxHOCTH JaHbI TOUKA A U OKPYKHOCTh, BCE TOUKHU
KOTOpO# ynasens! (1o npsimMoit) oT A Ha 15 cm. HaiinuTe paguyc 3Toit OKpyKHOCTH.

3. Beicora nmnuHIpa 6 cM, paanyc ocHoBaHHS 5 cM. HalinuTe miomans cedeHus,
IIPOBEJEHHOTO MapajlIeIbHO OCH LIWJIMHAPA HA PaCCTOSHUU 4 CM OT HeEe.

4. BeicoTa mwinHApa 8 1M, paguyc ocHOBaHus 5 M. LlMnuHap nepecedeH MiIoCcKOCThIO TakK,
YTO B CEYEHUU MOIY4YWICs KBajapaT. Hailaure paccTossHUE OT 3TOr0 CEYEHUs 0 OCH.
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5. Beicora mununapa 2 M. Paguyc ocHoBaHus 7 M. B 3TOT IMIMH/IP HAKJIOHHO BIUCaH
KBaJpaT TaK, YTO BCE BEPIUMHBI €r0 JIEKAT HA OKPYKHOCTAX OCHOBaHUH. Haiinure
CTOpPOHY KBaJparta.

6. Pammyc ocHoBanus kKoHyca 3 M, BeicoTa 4 M. Haiiaure oOpazyromyro L

7. Obpa3yrormiast koHyca | HakJIOHEHa K IIOCKOCTH OCHOBaHUs o yriiom 30°. Haitnure
BBICOTY.

8. IlpaBunbHas n-yroipHas mpu3Ma BIHcaHa B map paauyca R. Pebpo ocHoBaHMs mpU3MbI
paBHO a. Haiinure BpicOTYy pu3Mel mipu: 1) n = 3;
2)n=4;3)n=06.

IIpakTuyeckasi padora Ne68 «IIpocTteiimme 3a1a4n B KOOPIUHATAX

Samanue 1.

CocraButh ypaBHeHue chepsl paauyca R =5 ¢ nentpom B Hayasie KOOpAUHAT.

3ananue 2.

Hanucats ypaBHenue ceprl ¢ nieHrpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.
3aganue 3.

Haiitu nentp u paauyc cdeps (x + 4)* + (y— 3)%+ 22 =100.

3ananue 4

. Jlokasath, 4TO ypaBHEHHE X°+ V' + z — 2Xx+ 4y — 6z + 5 = 0 sBISCTCS ypaBHEHHEM
chepsl.

3ananue 5

Hanumure ypaBHeHue npsaMoit npoxoasiue uepes ase nanHbie Touku C(2;5) u D(5;2)

IIpakTuyeckas padora Ne69. «Pemienne 3a1a4 ¢ MOMOIIBIO KOOPIUHAT

3ananue 1
Ha ocu Ox HaiiTu TOUKy, paBHOYAaNeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
3ananue 2
Haiitu xocunyc yrina mexny Bekropamu AB u AC.
A=(—4;4;4), B=(3;1;0), C=(—1;0;6).
3ananue 3
Kommianapus! nmu BekTopa a,b, ca, b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3aganue 4
3amaHbl JBa BEKTOpa B mpocTpaHcTBe. HaiiTu: a) ux cymmy; 0) MX pa3HOCTh; KOCUHYC yIia
MEXy HUMH, B) UX BeKTopHOE mpousBenenue. a=(0;1;1),b=(—2;0;1).
3ananue 5
HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarb pa3ioKeHus

BEKTOPOB I10 HalJICHHBIM Oa3ucam.
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3aganue 6
KommianapHsl 11 BekTopa?
a =(=3:;2;1),b =(3;1;2),c =(3;-1:4).

IIpakTyeckas padora Ne70 «IloBTopeHHE N3YUEHHOTO»
1. HaiiTu yron Mexay BEKTOpamH.

2. Haiinure yron ACB B Tpeyroiasnuke ABC.
3. Haiitu yrusl, cocTaBisieMble BEKTOPOM C KOOPIAMHATHBIMU OCSIMH.

Bapwuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.uB(9; -1:4).

Bapuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3:9;0).
3.1 B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (24, -1).

Bapmuanr 6.

1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).

Bapwnanr 7.

1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).
3.uB (-6;-2;4).

Bapwanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3.1 B(5;9;2).

Bapmuanrt 9.

1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).

3.1 B(-3;5;8).
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Bapuant 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).
BapuanTt 11.

1.2. A(2; -3:4); B(3;4;5) u C(-1;-2:0).

3.1 B(5;0;10).
Bapuant 12.

1. 2. A(9; -8:6); B(-2;0;7) u C(0;-2:6).

3. u B(8;4;0).

IIpakTuyeckasi pa6ora Ne71 «IloBTOopeHne n3y4eHHOTO»

1 BapuaHT
3aganue Ne 1
Ha BC

ABCJI

CTOpOHE
napasuiesiorpaMma
B3sTa Touka K tak, uyto

BK KC =1 : 4
Beoipasute Bektopel AC, BK,
CK, AK, K] uepe3 AB =p u
AJl = k. Beipazute AS, eciu
Touka S — cepenuna KJI.

3ananue Ne 2

B paBHOOEIpEHHON
Tpaneuuu OCTPhIC YIiIbl PaBHBI
450, MEHBIIIeE  OCHOBAaHHE
paBHO 5 cM, a paccTosiHue
MEXIYy OCHOBAaHUSAMU 4 CM.

Haitnure Oosbliiee OCHOBaHUE

N CPCAHIOKO JIMHUIO TPAIICIIUH.

2 BapuaHT

3ananue Ne 1

Ha cropone HK pomOa
MHKC B3sta Touka E Tak,
4TO

KE : HE=1 : 6. Boipasure
Bektopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Bripazute CJI, ecnu Ttouka /]
— cepeauna ME.

3ananue Ne 2

B paBHOOEIpEHHOM
Tpaneuuu  OCTpPhlE€  YIJIbI

paBubr 60°, Gomburas cTOpOHA

paBua 10 cm, a Oosnbiiee
ocHoBanue 15 cm. Haiinure
MEHBIIIEE OCHOBaHHE U

CPCAHIOIO JIMHUIO TpallCuuKn

3 BapuaHT

3ananue Ne 1

B nmapajuiesIorpaMmme
ABCJl Ttouka K — cepenuna
AB, Touka P - cepenuna BC.
Bripasure Bextopel AC, B/,
AK, CP, CO, AP wuepe3
BekTOpel AB =a, AJl =B.

3ananue Ne 2

B C
1
A K i
ABCJI — Tparnemus,
BC| AL,

CI = 6 cm, yron /I paBen
30",

BC=4cwm.

Haitnure CpPEIIHION0

JIMHUIO Tparcuuu.

IIpoBepka BBINOJHEHUS] CAMOCTOSATEJbHOM PadOTHI.

CamocTrosTenbHast pabota

HallpaBJICHa Ha CaMOCTOATCIIBHOC OCBOCHUC U 3aKPCIVICHUC PE3YJILTATOB 06y‘{CHI/I$I.

CamMocTosTepHas

MMOJATOTOBKA

00yJaronmxcst
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CJIeAYIOIINE BUABI U (DOPMBI pabOTHI:
e (Cucremarnueckas mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHON U CCIIMAIbHOW TEXHUYECKON
JUTEPATYPBHI.
e (CamocrosTenbHOE HU3YYCHHE MaTepHalla M KOHCIEKTUPOBAaHUE JEKIUH M0 y4yeOHOU H
CHEIHMalIbHOM TEXHUYECKOH JInTeparype.
Chnucok 3a1a4 1J1s1 CAMOCTOSAITEJIBHOI0 PelleHHs
1. BBISCHUTDH, KAKUM YKCIIOM (pallMOHATIBHBIM WM UPPALMOHAIBHBIM) SBIISIETCS YHCIIOBOE

3naueHne Beipaxkenns: 1) (V8 — 3)(3 + 2v2); 2) (\/2_ — 2)(2 —3v3);  3)(/50+
WN2)V2;
2. Haiit abcomoTHy0 MorpenHocTs npubmnkenns 0,55 uncna 5/8

3. 3anuimre YMCIOo B CTAHJAAPTHOM BHJIE. Y KKHUTE €ro MPSI0K U OKPYIIIUTE MAHTHCCY JI0
ThICSUHBIX. 1) 735274; 2) 32465103; 3) 6,0054;

S 1 S
. T2 953
4. Haiiaure 3Hauenue Boipaxkenns: (2° -3 ° =32 \/8

5. Beluuciure: 0,216

0,09 -0,027°
6. Beruucoure: 2°-27% + 273.2 +1,25.

3

J npu x = 0,0625

2.x

8. Pemmtb ypaBHEeHUA: 1) (x—2)x+3)=0; 2) (x—l x+4=0;

1
. y3

7. HaliguTe 3HaYEHHE BBIPAYKCHHUS: (

. 1 x— 1\ g
9. Haiiimre kopens ypasnenus: 1) (3)* 3 =64; 2) ) 3 =49,
10. C xaxo¥i npOoLEHTHON CTaBKOI HEOOXOAMMO BIOXKHTH JIEHbI'H B OaHK, €U uepe3 2 roja
BKJIaUUK XoueT noayyutsh 120000 pybneit mpu nepBoHavyansHoM B3HOce 100000 pyOGeii?
11. BBIUMCINTB, UCTIONB3Ys ONpEIEICHNE U CBOICTBA Torapugmos: 5108516 — 111081112

12. Pemmre ypaBHEHUE: 10g7 (2X2 -Tx+ 6)— 10g7 (X - 2) = 10g7 X

13. Haiinute 3nauenue Boipaskenns 1) 3tg45° — v/3ctg60° + 4sin30°
14. JloxasaTb ToxknectBo cos*a — sin*a = cos?a — sin’a

5 3z 12 3z
cosa=— —<a<2r cosff=—— 7r<a<7

15. BBIUHCIUTE cos(ex + ), €CIU 13 y4 , 13 y4
16. I[IpeoOpa3zoBath B MpOU3BEACHUE sin18° + sin 20°

T T
17. YupocTuTth BeIpaskeHHE CO{E — Ocj +cos(a + E)

0 ; 0 0
18. BbI4MCINUTE 1)005315 +sin 210" + 1420 2) sinlsgr —cosllﬂ + ctglzﬂ )

19. Pemuthb ypaBHEHUE, pa30KUB Ha MHOKUTENH €r0 JIEBYIO YacTh sin x—sin3x=0

1
20. Pemmth HEpaBeHCTBO 1) COSX 2 _E ;2) sin2x >%

21. Brruncnure 2arcsln(— ?J + arctg(— 1) + arccosg

x)_ 2

22. Pemutb ypaBHEHHUE Sin LA
10 2 2

o X
23. Haiitu Bce pelieHUs] ypaBHEHUS Ha 3a/1aHHOM OTpPE3Ke cos— = —, [— 67:;67:]

1
302
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24. Haiitu 061acTh onpeneneHus u 001acTh 3HAUCHUH Kax 10 u3 GyHKIHi 1)

T 4
=2co§ x—— |;2) y=24+——
y { 3j )y 3

25. Haiinure TOYKM MaKCUMyMa U MUHUMYyMa (DYHKIIUU €€ MAKCUMYMbI i MUHUMYMBI
y=—x>+6x—8
26. BbIsSCHUTH, SIBISCTCS JIM, YeTHOM, HCUCTHOM MIIM HE SBJISCTCS HU YCTHOM, HU HEUCTHOM

X .
dyskmms: 1) y = x° — +sinx; 2) y = x? 4+ cos3x}

27. CKOJBKO pa3IUYHbIX JBYX3HAYHBIX YHCEN C Pa3HbIMU IU(pPaMH MOKHO COCTAaBUTH,
ucnonb3ys mudper: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?

28. AIMUHHCTpaIWs ropoja peluia nepeuMeHoBarth 3 yauibl. K BeIOopy ObutH
npeUiokeHbl 7 HazBaHU. CKOJIBKUMH CIIOCOOAMH MOTYT OBbITh IEPEUMEHOBAHBI ATU 3 YIIHUIIBI?

29. CkoJbKUMU CIOCOOaMU MOKHO Pa3MECTUTh 6 pa3IMYHbIX aBTOMOOMIIEH B CeMU
OJTHOMECTHBIX OOKcax?

30. B marasus noctynuio 30 X0JIOAMIBHUKOB, TSATh U3 KOTOPBIX UMEIOT 3aBOJICKOM J1e(PeKT.
CrygaiitHeiM 00pa30M BBIOUPAIOT OAWMH XOJOIMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJeT
0e3 nedekra?

31. KakoBa BeposITHOCTb TOTO, YTO B YETHIPEX CIAHHBIX KapTax OyAeT OJUH Ty3 U OJAUH
KOpoJib?

32. Haiitu: a) MaTeMaTH4eCKOE OKUaHKe, 0) TUCTIEPCHUIO, B) CpEAHEE KBAIpaTHUECKOe
OTKJIOHEHME TUCKPETHON CIIy4YallHOM BEIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpeeiIeH s,
3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P 0, O, 0, O’
2 5 2 1

33. Cymma GeckoHEeuHO yObIBarollei reoMeTpuieckoii mporpeccuu pasua 150. Haiitu by,
ecm q=1/3

34. BpraucnuTh npousBoanyro ynkimu (12 — 7x)3 - (x3 — 2x)*

35. C noMoIibo NpOU3BOIHON HalIUTEe MPOMEKYTKH BO3pacTaHUsI U yOBIBAaHUS
dymkmun: f(x) =x* — 8x* + 3.

36. CocTaBbTe ypaBHEHHE KacaTeNbHOM K TpaduKy QYHKIHH ¥ = X° + X° B TOUKE C
abcruccon x0 = 1.

37. Haiitu muomaap GUrypsl, orpaHn4eHHoN rpadukoM QyHKIMU y=COSX, 0cbio OX U

T
MMPAMBIMH X = —EI/IX=T[

38. Haiiure meproobpasayto J (X) = 56 + 4y
39. Pemmts ypasrenue x* — 5x3 +8x2 —5x+1 =10
¥+l — 2% =5,
4 —6x3Y4+2=0.
41. Pemmte ypaBHeHHE:V2x — x2 + 8 + Vx2 —4x =/—x — 2+ 1
Vx

X2 -8x+7 x2-8x+7
43 I/I306pa3HTe pPacCTOAHUEC U yIroJl MCXKY CKPCHINBAOIIUMUCA JUATrOHAIIAMU

napajuieJIbHbIX TPaHel Kyoa.

44. B xkyoe ABCDA B C D, naittu yron mexny npssmbimu A|D u DE |, tiie E - cepenuna
pebpa CC,

45. Jlana mpsiMasi ¥ B TOYKU A U B, pacronokeHHbIe IO OJIHY CTOPOHY OT He€. Haiinure Ha
npsiMoit Takyto Touky C, yToObl TpeyroiabHuk ABC nmen HauMeHbIINN nepuMeTp.

40. Pemmts cuctemMy ypaBHEHUN {

42. PemidTh HEpaBEHCTBO
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46. Haitnute o0beM MUIMHIPA C BBICOTON, pAaBHOHM 5 CM, €CJIM TMaroHaibh OCEBOTO CEUSHUS
MUATUHIPA 00pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yrou 45 rpaaycos.

47. Ilnomanp cedyeHus 1mapa IIOCKOCTbIO, IPOBEAEHHOM Uepe3 KOHELl JuaMeTpa o] YIJIoM
60° x HEMy, paBHa 75Icem?. Haiimure roomans MMOBEPXHOCTH I1apa.

48. Haiigure auaMerp mapa, oGbeM KOTOPOro paBeH 361 e,

49. CTopoHBI TpEYroJbHUKA paBHbI 12¢M U 9 cM, a yroi Mex1y HUMu 30". Haiftn mwIomae
TpeyrojbHUKa

50. Hamucatp ypaBHeHue cepsl ¢ eHTpoM B Touke C (2; —3; 5) u paguycom, paBHBIM 6.

IIpoBepka BbINOJHEHHS KOHTPOJIbHBIX pador. KoHTponbHas paboTa MpPOBOAUTCS C
LENIBI0 Pe3yJbTaTOB OOYYEHHUS U MOCIEAYIOMIET0 aHalu3a THIIMYHBIX OUIMOOK W 3aTpyAHEHUH
o0y4aromuxcsi B KOHIE U3y4eHHs] TeMbl WK pazzaena. CoryiacHo KalleHAapHO-TEeMaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE CIEAYIOINX KOHTPOJIBHBIX padoT:
e  KontponsHas padota Nel mo pazaeny «Anredpar»
Konrpomnsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPHUI
Kontponbnas padora Ne3 mo pazueny «PyHKINHU, UX CBOMCTBA U rpadukm»
KonTponbnas padorta Ne4 no paszneny «KomOunaTopuka»
Kontposnbnas pabora Ne5 o pazneny «371eMeHThI TEOPUU BEPOSITHOCTEHM U CTATUCTUKH
KonTponbhas padota Ne6 o reme «IIpon3BoaHas u ee NpuMEHEHUE»
KonTponbnas padota Ne7 o reme «MHTErpan 1 ero npuMeHEHHE»
KonTponbnas padota Ne§ mo pasneny «YpaBHEHUS U HEPABEHCTBA»
KonTponbnas pabota Ne9 no pazneny «IIpsiMblie 1 MI0CKOCTH B MPOCTPAHCTBE
KonTponbnas padota Ne 10 no pa3aeny «MHOTOTpaHHUKH U KPYTJIbIe Tela»
KonTponbnas paborta Ne 11 no pazgeny «KoopauHaTsl 1 BEKTOPBD)

KonTtpoabnas padora Nel

Bapuanm 1
.. 7 4
1. 3anummuTe yncna B BUJIe OCCKOHEYHBIX MEPHUOIUYECKUX APOOEH: 353
2. 3anmcaTh B BUJIe OOBIKHOBEHHOM JIpoOM OECKOHEUHYIO NECITHUHYIO Ipo0b: 1,(7);

-5,3(23).

Brruncnenue: (%)%

Beranciute: (23/2)°

Borunciute: /54 - V4

IIpencraBpTe B BUJIE CTENIEHEN C PALIMOHAIBHBIM IIOKa3aTelleM E .

Haiinute 3HaueHME BhIpaXKEHUN Va2 +V16b2 + 4b mipu a = - 2000, b = - 3000

N e W

1Y (1)2 -2 21y
8. Pacnonoxwure uncia B NopsAaKe BO3pacTaHUs 3 ; 3 ;9 3534 9

x-16  x0°+4
x+x05+1 " xL5—1

9. VYmpocrture BelpaxxeHHE U HaliiuTe ero 3HaueHue npu X = 2,25

Bapuanm 2
.. 2 8
1. 3anmmuTe yrcia B BUie OECKOHEYHBIX TEPUOIMUECKUX APoOeii: R
2. 3anmcaTh B BUJIe OOBIKHOBEHHOU JIPOOM OECKOHEUHYIO NECSITHUHYIO Ipo0b: 4,(8);

-2,6(93).
1
3. Beruucaure: 8100004
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Bsranciute: (-3v2)*
Boruncnure: V144 - 19

[IpencraBpTe B BUAE CTEIIEHEN C PAalMOHAIIbHBIM I10KA3aTENEM

X
Haiigure 3naucHue BoipakeHuii V9a2+vVb?+3a npu a = - 100, b =- 2000
3 2
_ 1 jnd
8. PacnonoxuTe uKcna B opsKe Bozpactanus 2 *; 2; 5; 23:2

BVx

N s

4
3

Xx—9 x05 43

9. VipocTtute BeIpaXeHNE ———; ———
p b x—x05+1" xL5+41

Bapuanm Ne 1
1. Borancomts 108581

2.BeranciuTs l0g169 13

3.Beraucrmrs 10g, 1089
1g125
g5
5.Berancomts 10g¢12-10g, 3+1og, 9

4 BBIYUCIATH

6.Bprancints 2log, 6 +log, % —log, 35

7. Boramenuts 1085 2—10g, 2-log, 6 +1og, 6
8 Borancmus 1 7(10g, 15 +1og. 4 -log, 6)

2 10g0‘3 442
)

9. Berunciauth
10 . Pemmmre ypaBHenne  logs(7 — x) = 2.
11. Haiingure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiigute KOpeHb YpaBHEHHUS 2 log52X — 7logsx+ 3 = 0.

13. HaiinuTe KOpeHb ypaBHEHHUS log3(7 —x) =logz(1 —x) +1

14. Haiinute KOpeHb ypaBHEHUS 2log,4(3x —5) =log,(15 —x)
Bapuanm Ne2

1.Borancmts 1085 125
2 Berauenuts 10g,5 9

3 .BeUuCcInTh 10g3 10g4 64
1g256
g4

4 BBIYUCIATH

5.Beruuciuts log, 6 +log, 4 +log, %
6 Borancmurs 2108, 27-1og,81-2log, 18

7.Beruuciuts 2log, 8+ log, % —log, 25
lg3(log, 25-1log, 2 +10g, §)

&.Buianciautb
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1
1 2+1 —
9.Berunciuth 9 089 T 198535

10. Pemmre ypaBHeHHE loge(—3+x) =1
11.Pemnte ypaBHeHHE loge(x +17) = loge(2x + 7)
12. Pemute ypaBHeHHE log,(3x+ 8) =log,(3—x) +1

13. Pemute ypaBHEeHHE log3zx —3logzx+2=0
14. Pemnte ypaBHEHME loge(18 — x) = 4logse 2
Bapuanm Ne3

1
1.Berunciure log, —
g4 16

2 Brrauenuts 10Zg; 9
3.Berancomts 10g, 10g, 256
1g 32
g2

4 BBIYUCIUTD

5.Berauciuts log, 5+log, 25+1log, %

6.Borucmrs  108,10-1log, 5+log, 8
7 Beraucots 2108, 32-log, 256 - 2log, 14
1g2(log, 75-log,15+log, 20)

&.Berunciaurts

9 Borumciuts: 41°82° + 9
10. Pemmute ypaBuenue log,(—5 —x) = 3
11. Pemmte ypaBuenue log;;(4x — 9) = logy, x

12. Pemmte ypaBHEHUE 2logs’x + 5loggx + 2 = 0.
13. Pemmnte ypaBHeHHE log,s(2x — 1) —logex =0
14. Pemurte ypaBHEeHUE 1110810+ = .

Bapuanm Ned

1 .Beraucnuts  log; L
25

2.BeIunucinuThb logm 11

3.Berynciauts 10g 5 10g32 2
1g27
g3

5 Berancmars 108 10+1og, 50-log, 4
6.BeranciuTs 10g2 8- logz 3+log 2 12

4 BBIYUCIATH

7.Beruuciute 3log, 4+ log, % —log, 15

8 Bhrancants 12 4(10g4 35+ 10g4 2- 10g4 7)

9.BbrYnciauTh 25logs 3—logzs 27

10. Pemmre ypaBHeHHE log,(6 —x) =5
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11. Haiigute KkopeHb ypaBHEHUS log,(x + 3) =log,(3x — 15)
12. Pemmte ypaBHEHUE logs x = —logp (14 — %)

13. Pemmre ypaBHEeHUE loge(x +17) = loge(2x + 7)
14.Pemure ypaBHEHHE 3 log4zx —7logyx+2=0

KonTtpoabHnas pabora Ne2
1 sapuanm

1. a) mepeBecTu Tpaaychl B pauaHbl: 155°, 55°

2r 7
0) mepeBecTH paJraHbl B TPayChl ERTE

2. Haiigute crger, eciu SN o = ? Y Ol JISKUT BO 2 YETBEPTH.

3. Briuucnure:

@) /3 sin 60° + cos60° sin 30° — 1g45° ctg135° + c1g90° »

0) cosz—\/asin£+\/§tg£.B) sin 1oz +2sin = cos>
6 4 3 6 12 12

4. Pemite ypaBHEHHUE: +/2sin3x—1=0.
5. Pemure ypaBHEHHE: 2cos®> x —3cosx—2 =0
6. YIIpoCTUTE BBIPA’KEHUE:

(I1-cosa)(+cosa)

. o #*m,nec z,;
sin’ (—) ’

0)cos(o—B)—2sinosinf  B) Co{z " aj ~2sin(7 - )

sin(a + 7)

F) sin(3z + &) +cos(r — &) —sin(—«x) + cos(—x).

7. Pemte ypaBHEHHUE: cos3xcos5x =sin3xsinSx
2 eapuanm

1. a) mepeBecTu rpaaychl B paJuaHbl: 175°, 75°;

2r &
0) mepeBecTy paJuaHbl B TPayChl TR

2. Haiitu rgeox , eciim COSO = 3 U 0L JIEKAT B 3 YETBEPTH.

3. Beruncnure:

@) $in30° + /6 cos45° sin 60° — 1g30°crg150° + crg45°;

) cos” —Vasin 4 faig % dsin” 120 ~2008600" +271g660",

4. Pemte ypaBHEHHUE: 2cos3x—~/2 =0.
5. Pemnre ypaBHEHHE: 2sin” x —3sinx—2 =0
6. Yipoctute BbIpa)KeHHE:

(1-cosa)(l+cosa)
a) 5 , X # TN E Z )
sin

6) sin(27z + &) +cos(r + &) + sin(—«x) + cos(—x).
8)cos(ax — ) —cos(ax + )
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sin(—a) +cos(r + )

2)

1+ 2COS(% —a)cos(-a)

. . 1
7. Pemnre ypaBHEHHE: sin 6xCcoOsx + cos6xsin x = >

3 eapuanm

1. a) mepeBecTH TpalyChl B paauaHbl: 195°, 95°;
37 2x
0) mepeBecTy paguaHbl B IPaTyChl 7 , E .
J7

2. Haiiure crger, eciu SInQ = ? U 0, JISKUT BO 2 YETBEPTH.

3. Beruncnure:

2) V25in45° —cos30° sin60° +ctgd5'1g135° —1g0;

257 T T
6) sinZ ++/2 cosZ —3cte L. B) co§ ——— |—2sin—cos— .
)sm3+\/_cos4 \/_ctg6 B) S[ 3 j 125%12

4. Pemite ypaBHeHuUe: 2sin3x—1=0.

2
5. Pemnte ypaBHEHHE: 2t8 X— 3ng -2=0,
6. YIpoCcTUTE BBIPAKEHUE:
(1-sina)(1+sina)

T
a) , Q#*—+m,nez
cosa 2

6) sin(7z + &) +cosRxz + &) —sin(—a) — cos(—x).
&)sin(ax + B) +sin(ax — A);

sin(:%z +a)+sin(27 + )

2cos(@)sin(—a) +1

7. Pemnre ypaBHEHHE: sin2xcosx +cos2xsinx =1
4 eapuanm

1. a) mepeBecT rpaaychl B paiuaHbl: 145°, 15°;

St x
0) mepeBecTH paJlaHbl B IPagych rREE

2. Halitn rgex , ecim COSQ = 3 U 0. JIEKUT B 3 YETBEPTH.

3. Beraucnure:
) cos60° — /6 cos30° sin 45° + ctg30°1g150° —1g45°;

5) sm%ﬁcos%_ﬁctg%, ) 2510870 +/12¢0s570° ~1g°60"

4. Pemute ypaBHeHUE: 2cos3x—1=0.

2
5. Pemute ypaBHEHHE: 2ctg"x—3ctgx-2=0,
6. YIIpOCTUTE BBIPAXKEHHUE:
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(I-sina)(1+sina) T
, a¢5+7m,ne Z.

cos’(—a)
6) sin(zz —ax) +cos@z — &) +sin(—«x) + cos(—).

) cos’ x—sin’ x
B) ——
sin2x

r) sin(a—f)—sin(a+p)

7. Pemnre ypaBHEHHE: sin 3xcos5x —cos3xsin5x = 0,5

Konrtpoabnas padora Ne3
Bapuanm 1

1. o rpaduky QyHKIMH OTBETHTE HA BOMPOCHL:
1) KakoBbI mpoMexyTku Bo3pacTaHus (GyHKITHH?
2) KakoBbl mpoMexxyTKH yObIBaHUS (DyHKINHN?
3) HazoBute ToukM MakcuMyma U MUHHMyMa (GyHKUWH. Kakue 3HaueHUs IpHUHUMaeT QYHKIHS B 3THX
TOouKax?
4) KaxoBbl HanOoIbIIIee M HANMEHBIIIEe 3HAYCHHS dTHX (QYHKIHA Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HENPEPHIBHOM U KAKOBBI 3HAYCHHST (PYHKIIUH B 3TUX TOYKaX?
6) Ha kakux mpomexxyTkax (yHKIUSI HelIpepbIBHA?
7) @yuKuus, n300paKeHHAs Ha TpaduKe, SBISETCSH YeTHON MITN HEYETHON ?

YA
3

2
1

Ry

-5/-4 -3 -2/-1/0] .'1.2,3.4.5

3
3 5x
2. JlokaxxuTe 4eTHOCTh (HeUeTHOCTh) QpyHKIMuU: a) Y =X — 3x; 0)y= e
- X

3. Uccnenyiite pyHKIMIO U TIOCTPOIiTE ee rpaduk Y = (x - 2)3 -1.

4. Halinure oGnacts onpezenenus GyHKuuu: y = ———.
cos” x
5. Haiinure o06nacth 3Ha4eHUH QyHKIMHU: y = 2 cosxrgx -

X
6. B 01HOIi cHCTEME KOOPIMHAT CXeMAaTHYECKH MOCTpoiiTe rpadukn Gynkumii y =10g,; x n y = (—j
4

2-3x
7. Pemuth ypaBHEHUeE: a) (%) =25, 0) 4* +2*—-20=0.

Bapuanm 2
1. Ilo rpaduky QpyHKIMH OTBETHTE HA BOPOCHL:
1) KakoBbI TpoMeKyTKH BO3pacTaHust (QyHKIIAN?
2) KakoBbI MpOMEXyTKH yObIBaHUS (DYHKIIAN?
3) Ha3zoBuTe Toukn MakcuMyMa U MHUHUMyMa QyHKUuH. Kakue 3HaueHUs] nmpuHUMaeT QYHKLIUS B 3TUX
TOYKax?
4) KakoBbl HanOOJIbIIIEe U HAUMEHBIIICE 3HAYCHHS 3THX (YHKIMIA Ha oTpe3ke [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HENPEPHIBHOM U KAKOBBI 3HAYCHHST (DYHKITUH B ITUX TOYKaX?
6) Ha xakux npoMmexyTKax (yHKIHs HEOpepbIBHA?
7) OyHK1Ws, H300pakeHHas! Ha TpaduKe, SBJISETCS YSeTHON WM HEYEeTHOM?
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Ry

-6-{-6,/-4.-3.-2.-1.0 112131 4N 5 1.6
-1

4l B |X| +2
2. JIoKa)kuTe YeTHOCTH (HeueTHOCTh) pyHkumuu: a) Y =X (X~ + 2 ;0) Y=
X

3. Uccnenyiite GyHKIHIO U IOCTPOITE ee Tpadux Y = 4- (x + 2)4 .
1

1+2sin2x

5. Haiinure o6nacTh 3HaYeHUH QYHKIMU: y = 2 + 3cos5x

4. Haiinute obnacth onpenencHus QyHKIHUN: Y =

X
6. B oanoii cucTeMe KOOpIMHAT CXEMaTHUECKH NOCTPOTe rpaduky QYHKIUH y — jog, x U Y = 4*.

2x-3
7. Penth ypaBHEHHE: ) 01 = 10, 6) 9* —7.3*—18 = 0.

KonrpoJabHnas padora Ned
Bapuanm 1

1. B smuke nexat 20 mapukoB, 12 U3 KOTOphIX yepHble. KakoBa BEpOSITHOCTh BBITAILIUTH

Hayras:
a) YepHBIN MapuK?
0) TpH YEpHBIX LIApUKa 32 OJIUH pa3?

2. [lana BbIOOpKa pe3yJIbTaTOB BHEIIHETO OLCHUBAHUS 10 MaTeMaTHKe HECKOJIbKUX YeJIOBEK (B
bamax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaOIUILY
pacripeiesieHus 3JIEMEHTOB BEIOOPKH IO YaCTOTaM M OTHOCUTENIbHBIM YacToTaM. Haliti
MOJly, MEIUaHy, CpeJHEE 3HaUeHNE BEIOOPKU. [[0CTpOUTh MOIUIOH YaCTOT.

3. B kopoOke nexaT KapTOUKH, Ha KOTOphIX 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTD.
KaxoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATOM KapTouke Oyjer 3anucana Oyksa: a) O; 0)
coryiacHast OykBa?

4. Haiinutre AU Bu A N B, eciu A={2;3;7}, B={5;7;3}

B xopoOke nexar 4 rony0six, 3 KpacHbIX, 9 3eJeHbIX U 6 KeNThIX mapukoB. Kakosa

BEPOSATHOCTH TOTO, UTO BHIOPAHHBIN MIApUK OyJIeT HE 3€JICHBIN?

6. KaxoBa BepOsSTHOCTb TOTO, UTO MPH MOJOPACHIBAHUM UTPAJILHON KOCTHU BBINAET HE Oosee
TpeX OYKOB?

7. Ha necsaTu kapTOUKax 3amucaHbl HaTypainbHble uncia ot 1 1o 10. Hayran GepyT 1Be U3 HUX.
KakoBa BeposSITHOCTb TOTO, UTO MOAYJIb Pa3HOCTH YMCEN HAa KapTOuKax paBeH 37

8. Pemmts ypasuenne: C % = 153

b

Bapuanm 2

1. B Baze nexat 15 kKoH}ET, IATh U3 KOTOPHIX MIOKOJIaAHbIe. KakoBa BEpOATHOCTH BBITAIIUTH
HayraJ: a) MIOKOJaAHyI0 KoH(peTy? 6) Tpu 1I0KOJIa HbIe KOH(ETHI 32 0JTUH pa3?

2. [lana BEIOOpKa KOJMYECTBA HOBOPOXKICHHBIX B TOPOJE A Ha MPOTSHKEHUN HECKOJIBKHUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MeiaHy, cpeiHee 3HaU€HHUE BHIOOPKH.
IToCcTpONTh MONHUIOH YaCTOT.

3. B kopoOke nexat 30 kapTouek, Ha KOTOpBIX 3anucanbl yucna ot 1 1o 30. Kakosa
BEPOSTHOCTH TOT'O, YTO HA HAYTaJ B3sATOM KapTOouke Oy/IeT 3almicaHo YHCI0, KOTOPOe: a)
KpaTHO 7; 0) HE KpaTHO HU YMCIY 2, HU YUCITY 3, HU Yucy 57

4. Haitnute A U Bu A N B, eciiu A={2;3;7}, B={5:7;3}
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5. Manpunk 3a0bU1 TOCIEIHIO M(PY ceMU3HaYHOTO HOMepa TenedoHna apyra. Kakoa
BEPOSITHOCTh TOT'0, YTO OH HaOpaJl BEPHBIM HOMED.

6. bpocaroT urpanbHyro KOCTh OJUH pa3. KakoBa BEpOSITHOCTb TOTO, UTO BBINAAET YUCIIO, HE
MEHBIIIE ABYX?

7. Ha xaproukax 3amucansl uncia ot 1 no 12. Hayrax 6epyt aBe u3 Hux. KakoBa BeposSiTHOCTb
TOTO, YTO CyMMa YHCeJl Ha KapToukax Oyaer paBHa 127

8. Pewmuts ypaBHEeHHE: A 2.=20

KonTtpouabnas pabora NeS
BapuanTt 1

Al. Cnyuvaiinas BenuuumHa X mnpuHuMana 3Hadenws: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaONUIly paclpeiesieHus 3HaueHWid ciiydaitHo BeauunHbl X 10 4acrotam (M) wu
oTHocuTelnbHBIM 4YactotaM (W). IlocTpoiiTe NOJUIrOH OTHOCHUTENIBHBIX YaCTOT 3HAYCHUU
BEIUYMHEI X.

A2. HaiiguTte Moy, MeIaHy, CpeIHEE U pa3Max BHIOOPKH 3HAYCHHUH CIIy9ailHOW BEJIMYMHBI:
a)3,5,6,4,4,5,2,4,3;

0)7,4,6,5,6,7,5,6;

B) 3,5; 3,8; 4,1; 2,8; 3,7; 4,4; 2,9.

B1. B tabnuie 3anucansl pazmepsl 00yBu 20 neBouek IX kiacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 38 38 39 39 39

HOCTpOI/ITB Ta6JII/IIII)I pacnpeaciaCHuss 4aCToT U OTHOCHUTCIIBHLIX 4YacCTOT. HOCTpOI/ITI) IIOJINTOH
4acCToT.

B2. Otmeuas Bpems (C TOYHOCTBIO JO MHMHYT), KOTOpPO€ TOKapu Opuraasl 3aTpaTWid Ha
00paboTKy OJIHOI JeTanu, MoNMyduian Takou psa gansasix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CoctaBuTh TaOJUIBI pacHpelneseHUuss MO0 YacToTaM M
OTHOCHUTEJIbHBIM YacTOTaM 3Ha4Y€HMM ciiydaliHOUM BennuuHbl. HaiiaguTe pa3max, cpeanee, Moy U
MeJuaHy JiJIsi JAaHHOTO psJia.

C1. Haiitu nucnepcuto Beioopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. CnyuaiiHas BenuuumHa X TpuHMMaia 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaOJIMIly pacupeleNeHusl 3HaueHUW ciaydailHoW BenuuuHbl X 1o yactotaMm (M) wu
oTHOcUTeNbHBIM yacToTaM (W). [TocTpoiiTe moNUroH 4acToT 3HAYCHUN BETHUMHBI X.

[TocTpoiiTe MOAUTOH YaCTOT 3HAYEHUM BETUYUHBI X.
A2. Haiigute Moy, MeIHaHy, CpeIHEee U pa3Max BHIOOPKH 3HAYCHHUH CIIy4ailHOW BEJIMUMHBI:
a)7,4,6,5,6,7,5,6;

6) 3’ 5’ 6’ 4’ 4’ 5’ 2’ 4’ 3;
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B) 34, 35, 34, 37, 38, 37, 37.

B1. B tabnuue 3anucanst poct 20 nesovek [X kmacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

HOCTpOI/ITB TaGJII/II_ILI pacinpeaciaCHuss 4aCToT U OTHOCHUTCIIBHLIX 4YacCTOT. HOCTpOI/ITL ITIOJINTOH
qacCToOT.

B2. B opraHuszanuu Benu €KEAHEBHBIM Y4YE€T IMOCTYNMBIIMX B TEUEHHE MecsAlla nucem. B
pe3yiibTaTe MOJYy4YriId Takou psAl naHHbIX: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25, 34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TaOIUIILI PACIIPEACTICHIS
10 YaCTOTaM WM OTHOCHUTEJIbHBIM YacTOTaM 3HAYEHHUM ClydailHOW BennuuHbl. Halinure pasmax,
cpenHee, MOAY U MEIMaHy JJIsl JaHHOTO psijia.

C1. Haiitu nucniepcuto Beroopku: 23, 29, 25, 26, 22.

KonTtpouabnas pabora Ne6
Bapuanm 1
1. Haiitn mpon3BoHYIO (DyHKIUU
2

a) x*; 0) x'; B) X3;

9 %; w (1-3x) o (-5x) .
X
2. Haiitu f'(XO)
a) f)=3-2r5=-11; 5 f(X)Z%—Z%xz,xO:i
X

3. Haiitu npou3BoHYyI0 QYHKIIMU

2
a) X3+l_1§ 0) (X+7)'X : B) 2X+3_
X 2-3x
4. Haittu npon3BoiHYIO (DYHKIIMU
a)e’ +sinx; 6)Cosx-logsx . B) 321 1) cos(x2—3),

3 2
5. HaiitTu npomeXyTKH BO3pacTaHus U yObIBaHUS (QYHKIIUU f(x) =X -2x"+x+3.

3 2
6. Haiitu HanOombiiee u HauMeHblIee 3HAUCHUA (DYHKIUU f(x)zx -2X"+x43 na OTpe3Ke

&

Bapuanm 2

1. Haiiti npou3BoaHyt0 QyHKIIMH

4

5 1 4
a) x%; 0) x'2; B) X°; r) W; 1) (2—5)6) : e) (- 2X)5
2. Haiirn 1 (Xo)
a) f(x)=+1-5x,x=-3; 0) f(x)=4\/;+%,x0=é.

X
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3. Haiitu npou3BOAHYIO QYHKIIUU

a) x> 143 6) (x—6)-x’; g) X3
X 3-2x

4. Haiitu npon3BoAHYIO (QyHKIIHH
a)cosx+3"; 6) Inx - sinx ; B) 2°*';  T) SiIl(X3 +2),

3 2
5. Haiitu npomexyTKH Bo3pacTaHus U yObIBaHUS (QYHKIIUU f(x) =X —x -x+2.

3

2
6. Haiitu HauGospiliee 1 HaWMEHbIIIEe 3HAYCHHS (PYHKIIUU f(x)ZX X" —X+2 ua OTpe3Ke
KonTpoabHas padora Ne7

2
Bapuanm 1

1. [Tokazate, uto pyHKIMA F(Xx) — mepBooOpa3Has GyHKIMH f{Xx) HAa BCEH YUCIOBOU MPSIMOM
4

a) F(x)=%,f(X)=x3; 6) F(x)=§x5,f(x)=2x4.

2. HaiiTu Bce nepBooOpa3Hble JAHHON (PYHKIIMU

1
a) 3x% —4x2; 6)——%; B) 2sinx + x?; r) 4e* +x%;
X x
3. lns dyHKuy f(x) HaiiTH IepBOOOpa3Hyo0, TpaduK KOTOPOIl MPOXOAUT Yepe3 Touky M.
a) f(x)=—i3,M(1;—2); 6) f(x)zsinx—cosx,M(%;l).
by

4. Haiitu momanas KpUBOJIMHEHHON Tpamenu, OorpaHnYeHHON MPSIMBIME X=d, X=b, TpapuKOM
2
dynkunn y=f(x) u ocsio Ox: a=0,b=2,f(X)=x"-2x+2.

o o 2
5. Haiitu nmnomaas Gurypsl, orpaHUuE€HHON 3alaHHBIMH TUHUSAMH: Y = 3x+18—x , V= 0.
6. Beraucauts mnomaas Gurypsl F, n300pakeHHON Ha PUCYHKE.

Yh y=x"—2x+2

X

Bapuanm 2
1. [Tokazate, uto pyHKIHS F(Xx) — mepBooOpa3Has GyHKIMH f{Xx) HA BCEW YUCIOBOU MPSIMOMN
a) F()=2x", f(x)=10x"; 6) F(x)= x; Fx)=24
2. Haiitu Bce nepBooOpa3Hble 1aHHON (YHKLIUU
a) 2x* —5x; 6)%—34; B) 3COSX- X ; T) 5e* —2x*;
3. st pyHKIIMA f())Cc) Ha)I;ITI/I nepBooOpasHyto, rpaduk KOTOPOM MPOXOAUT Uyepe3 TOuKy M.
a) f(x)= x—24 M (2:-1); 0) f(x)=cosx+sinx, M (z:—2) -

4. Haiitu momaas KpUBOJIMHEHHON Tpanenuu, orpaHndeHHON MpsIMBIME X=a, X=Db, TpapuKOM

dbyHKIHH y=f{x) 1 ocbro Ox: A = I,b=3, f(X)= X2 —4x+5.
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o o 2
5. Haiiti momaap Gurypbl, OrpaHnueHHOM 3anaunpvi mamasamu: Y =X +14-x7, y=0.
6. Beruncnuts miomans Gurypst F, n1300paKeHHOM Ha pUCYHKE.
Y1

2
-2+ 6x-5
44 y xv‘ X

KonTpoabHas padora Ne§

Bapuanm 1
1. Pemunts HEpAaBEHCTBO:
30x—-9 4x—x?
?Z 25(x + 2) b. 3+2X§0

2. Pemuth uppanuoHagbHOE ypaBHeHUe: VX +8 —x+2 =0

. PemmTh mppannoHanbHOE HEPABEHCTBO: VX — X — 2 = X —
3. P 2 2= 1

4. PemmTh IOKa3aTeabHOE U J'IOI‘apI/I(bMI/ILICCKOC YpaBHCHHE!:

a. logs(2x+1)=logz13+1 b. 43% 4+ 2 = 9 % 23X
5. PemmuTh NOKa3aTebHOE HEPABEHCTBO:
X x—2
a. 32%+3 < 0,25 b. L > 36
’ 9 3

6. Pemmts norapudmuyueckoe HepaBeHCTBO:  logs(4x+1) >-1
7. PewmuThb cucTeMy ypaBHEHHIA:

{ 2y —3x =6, b{ X—y=6,
2x +y =log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

1. Pemmts HEpPAaBEHCTBO:

1 Coy2
A X>— b. 222X7>0
x—1 10—x

2. PemmTh MppanMoHanbHOE ypaBHEHHE: V2x2 — 4x = VxZ + 1+ Vx2 — 1
3. PemmuTs uppanoHanbHOE HEPABEHCTBO: VX + 3 > x + 1
4. PewmuTh MokazaTenbHOE YpaBHEHUE:
1
a. 9-81"=27"* b. 42— 727X =4

5. PemmTh MoKa3aTenbHOE HCPAaBCHCTBO:
2+4
o (@) zozs 53:97-10-3"43<0

Pemmts norapudmudeckoe HepaBeHCTBO: 21g 6 — lgx > 31g 2

7. PemuTh cUCTEMY YpaBHEHMIA:
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. {2x—y=1, { y2—xy+1=0,

3 _ 1\X-2 2 — 2
=>=06) X%+ 2x = —y* -2y —1.
Bapuanm 3
1. PemmuTh HEpaBEHCTBO:
4x%48x—5 < 0 b_ (X_S)(2X+7)ZO
X+1 4-x

2. Pemuth uppanronansHoe ypaBuenue: 4vVx + 1 = 2x + 2
3. Pemmth UpparoHaIbHOE HEPaBEHCTBO: V—X2 + 6Xx —5 > 8 — 2x

4. PemmTh MOKA3aTeNbHOE U JTOTAPU(YMIIECKOE yPAaBHEHHE:
a. 0,39%%°1-0,3%* =0,7 b. -log7(5-x)=log;2-1

5. PemmTh mokaszaTenbHOE HCPaBCHCTBO:

2x-1 2
a 2514 x > Xl _yg b 377 +37 <108
6. Pemmts norapudmuyeckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2

7. PemuTh cuCTEMY YpaBHECHMIA:
{ 2x+y =15, b{3(X+1)+2(y—2)=20,
x — 3y = log, 144 —log, 9 ' X+ 2y = 4.

Bapuanm 4

1. PewmnTh HEpaBEHCTBO:

4 3X2+4X—-4
a. x+2< - b. 0

2. PemmuTh UppaIMOHAILHOE ypaBHEHUE: V6 — 4X — X% = x + 4

3. Pemmts uppannoHaibHOE HEPABEHCTBO: V4X — 8 = x — 5
PemnTh nokasarenbHoe ypaBHEHHE:
a. 2% +2%X¥2 =20 b. 72 14-7*=5

5. Pemmts noka3areiabHOE HEPABEHCTBO:
1
o 2ois (A b 8476274120
16
6. Pemuts norapupmuyeckoe HepaBeHCTBO: logs(4x+1) >-1

7. PemuTh cCUCTEMY YpaBHECHMIA:

a {2y—x=6, b{ X+ 2y = 6,
92Xty = 32-3y "(3x2 — xy + 4y? = 48.

KonTtpouabsnas pa6ora Ne9
I eapuanm

Nel. OcnoBanue AD tpaneuun ABCD 5exuT B INIOCKOCTH .. Yepe3 Touku B u C npoBeneHBI
napajuieJbHbIe MpsIMbIe, IIepeceKarolue MIOCKOCTh ¢ B ToUKax E U F' COOTBETCTBEHHO.
a) KakoBo B3aumHoOe nosioxxeHue npsambeix EF u AB?
0) UeMy paBeH yron Mexay npsmeimu EF u AB, ecniu <ABC = 150° ? [losicHuTe OTBET.
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Ne2. IIpsimble a u b nexaT B napauleNbHBIX INIOCKOCTAX , U g . MOryT I 3TH NpsIMbIE OBIT:

a) mapajieNIbHIMU;  0) CKPEIIMBAIOIUMHCA?
Crenaiite pUCYHOK JJIs1 KQKJJOI0 BO3MOXHOI'O CITyyasl.

Ne3. Yepes touky O, nexamiyro MEXIy NapauleNbHBIMHU IIJIOCKOCTAMU (! U g3, IIPOBEACHBI
upsimele [ u m. Ilpsamas [ mepecekaer MIOCKOCTH O U 3 B TOYKaxX A U A COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B,. Haiinutre niuny otpeska AxB,, eciaun AIB1 =12CM,
BO0:0B,=3:4.

Ne4, JTuaronanb kyOa paBHa 6 cM. Haiinure:
a) pebpo ky0a;
0) KOCHHYC yriia MeX/y JUaroHaIsiMHi Ky0a ¥ IMIIOCKOCTBIO OJTHOW U3 €ro rpaHei.

Ne5. U3 Touku A K TUIOCKOCTH ., TPOBEICHBI HAKIOHHBIE AB 1 AC, 00pa3yromue ¢ MI0CKOCTHIO
« paBHble yrubl. M3BecTHO, uT0O BC = AB. Haiigure yriusl tpeyronsuuka ABC.

11 sapuanm

Nel. Tpeyronsauku ABC n ADC nexar B pa3HbIX IUIOCKOCTSAX U UMEIOT o011yt ctopoHy AC.
Touka P — cepennna croponsl AD, a K — cepeauna croponst DC.
a) KakoBo B3anMHOe nosiokeHue npsimeix PK u AB?
06) Uemy paBen yron mexnay mnpsmeiMu PK u AB, ecniu ZABC=40° U ~/BCA=80°"
ITosicHuTe OTBET.

Ne2. HpHMLIe a u b nexar B IEPECCKAOIUX INIOCKOCTAX (X U g MOFYT JIK OTH IIPAMBIC OBITh:

a) mapauleIbHBIMU;  0) CKpEITUBAIOIIUMHUCS?
CrenaiiTe pUCYHOK JJISl KQKIOTO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, He JIEKaILYI0 MEXKAY NapayjeabHbBIMU ITIOCKOCTAMHA ' U g3, IPOBEJIEHBI
npsimble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH O U 3 B TOYKaxX A U A COOTBETCTBEHHO,

npsiMag m — B Toukax B; u B,. Haiinutre nnuny otpe3ka A;B;, eciaun A232 21SCM,
OB, :0B,=3:5.
Ne4. OcHoBaHMEM TPSMOYIOJBHOIO MNapajUiejenunena CIyKUT KBaApar, JUaroHalb

napajesenumnesa paBHa 2\/6 CM, a €ro u3MepeHus otHocarcd Kak 1:12 Haligure:
a) U3MEpEHUs MapajlUIeenuIea;
0) CHHYC yria MeXJly JUaroHajibio Mapajuleienumesia U MiIoCKOCTbIO €r0 OCHOBAHUS.

NeS. U3 Toukn A K INIOCKOCTH IIPOBENEHBI NEpNEHAUKYIAP AO 1 1BE paBHbIE HAKIIOHHBIE AB U
AC. UzBecTHO, 4TO BC = BO. Haiaure yrisl TpeyronsHuka BOC.
KonTpouabnas padora Nel0
Bapuanm 1
1. OcHoBaHMeM Ui MPSIMOM NPHU3MBI SABJsIETCS paBHOOEApPEHHAas! Tpameuus, JJIMHbI OOKOBBIX
CTOPOH KOTOpOH paBHbI 110 13 cm, ocHoBaHus 11 cv u 21 cm, IIomaas TUaroHaaIbHOTO CEUEHUS
npu3Mel paBHa 180 cm’. Haiinnre BBICOTY ITPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynaneHa or kaxaoi BepmMHbBI kBaapaTta Ha 10 cw. Haligute paccrosiHue ot

TOYKH M 110 INIOCKOCTH KBaapara, €CJIi €ro CTOpoHa paBHa 6 \/f CM.
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A. 8 cm. b.9 cm. B. 10 cm.
3. Uepe3 TOuky mepecedeHuss amaroHaieii pomba ABCD TpoBEeNeH K €ro IUIOCKOCTH

neprnesaukyisap MO pnuHou 12 cm. JlnaroHanu pomoa paBHBI 18 em m 10 cm. Haiinure
JUTMHY OOJIbIIIeH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4, I101a/1b OCHOBAHMS LIIHHIPA OTHOCHTCS K IUIOMIAIM OCEBOTO CedeHMs Kak 13 : 4.
Haiimure yroi Mexay 1aroHaiblo OCEBOTO CEUCHHS IIMIMH/IPA U TUIOCKOCTHIO OCHOBAHMSI.

A. 60°. b. 45°. B. 30°.

5. Beicota konyca paBHa 10 cm. Haligute miomans cedyeHus, MPOXOAIIECTO Yepe3 BEPIIUHY
KOHYCa M XOpJy OCHOBaHUS, CTATHBAIOILYIO Ayry B 60°, eciu MiIoCcKOCTh cedeHus oOpasyer ¢
MIJIOCKOCThIO OCHOBAaHMS KOHYca yroJ 30°.

A. 100 er’. B. 200 car”. B. 500 car’.
6. Haiinure oobem kyoa ABCDA B |C Dy, ecniu DE =1 cm, rae  E - cepenuna pedpa
AB.

A. % o, b. six/ﬁ o B. 1,5 o

7. Bricora nununaapa Ha 12 cm Gomnblie ero paauyca, a IIIOMIAAs MOJHOW MOBEPXHOCTH
paBHa 288 T o’ Haiinure paauyc OCHOBaHMSI LMJIMHJIPA.

A. 6 cm. b. 9 cm. B. 16 cm.
8. B numnusap BnMcaHa mpaBuibHAs —n-yrojbHas npusma. Haiftu oTHolieHue o0beMOB
MIPU3MBI U IIWIUHIpA, €CIU 1 = 4.

AL, B. 5. B.— .

T 3n

9. OcHoBanuem nupamunbl DABC sBnsieTcss NpssMOYrojbHbI TpeyroiabHuk ABC, y KOTOpOro
runorenysa AB paBHa 29 cM, kateT AC paBeH 21 cMm. Pebpo DA nepneHAUKYISIPHO K MIIOCKOCTH
ocHoBaHuA U paBHo 20 cM. HaiinuTe miomaas GOKOBOM MOBEPXHOCTH MHPAMH/IBL.
A. 580 car’. B. 650 caf’. B. 790 cd’.
Bapuanm 2
1. JluaroHans IpaBUIBLHOM YETHIPEXYTOJIBHON MPU3MBI COCTABISET ¢ OOKOBOM rpaHbto yroua 30°.

Haiinute o0beM npu3Mbl, €Clii CTOPOHA OCHOBAHUSIV 2 CM.

A.2on’. B.4 e . B. 5v2 oM’

2. U3 Touku A npoBeAeHBI K MIOCKOCTH HakJIOHHbIE AB 1 AC nnuHoit 12 cm u 18 cm. Halinure
JUTMHBI IPOEKIIUNA HAKJIIOHHBIX, €CJTM OJiHa U3 HUX Ha 10 cm Gombliie Apyroi.

A. 14 cmud cm. b.6cmu9 cm. B. 10 cm 1 20 cm.
3. W3 touku M k miiockocty mpoBeneHbl HakioHHble MA u MB nmusnoit 10 cm u 17 cm.
Hailinute paccrosHue oT TOYKM M 10 TUIOCKOCTH, €CIH JJIMHBI MPOEKUUN MPOMOPIUOHAIBHBI
gucnaM 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.
4. JluaroHajib OCEBOTO CEUEHHUs IWIMHApPA paBHa 48 cm. YTOI MEXIy STON JUAarOHAIbIO U
oOpa3yromieii nuianHapa paseH 60°. Haliaure pannyc numuHapa.
A. 12 cm. B. 12V/3 cm. B. 14 cm.

5. Beicora koHyca paBHa 8 Om. Ha kakoMm paccTOSHHMM OT BEpIIMHBI KOHYCa HaJl0 MPOBECTH
MJIOCKOCTh, TapasieIbHYI0 OCHOBAHHIO, YTOOBI IUIOHIA[b CEYeHHUs Oblla paBHA IOJIOBUHE
IO Y OCHOBAHUS?

A. 23 0m . B. 5 om. B. 4v/2 om.
6. Kakoe konudyecTBo HepTH (B TOHHAX) BMENIACT MUIUHIPUIECKAs IIUCTEPHA JUaMeTpoM 18 m
¥ BBICOTOM 7 M, ecnu 0THOCTH Hed T 0,85 2/em’™?

A. 1513 m. B. 900 m. B. 2408 m.
7. HaubGonplnasi AMaroHans MpaBUIBHON MIECTUYTONBHON MPU3MBI paBHA 8 cM M COCTaBISET C
060kx0BBIM pedpoM yroia B 30°. Haitnure 00beM mpu3MBI.

A. 72 e, B. 64 cv’. B. 60 car’.
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8. PaBHOOepeHHas Tpamnenus, OCHOBaHUSA KOTOpo# paBHbI 6 cu u 10 cm, a octpsiit yroa 60°,
BpAIaeTCsl BOKPYr OOJIBLIEr0 OCHOBAaHMA. BbluMcinTe IUIOMAAb MOBEPXHOCTH IMOJyYEHHOTO
Tea.

A. 40 car’ B. 40 V3 ca’. B. 150 enf’.
9. B nunuHap BnucaHa paBUiIbHAs N-yrojpHas npusma. Haiinnre oTHomeHne 00beMOB IPU3MBbI
U LIWINHAPA, €cliu 1 = 3.

3\/5 T 3T
A —. b. |- B. —.
4m 2 7
Bapuanm 3
1. OcHoBaHue NPSAMOU MPU3MBI - TPEYTOJBHUK CO CTOPOHAMH S5 cM U 3 CM U YIJIOM,

. . 2
paBHbIM 120°, mexxny Humu. Hambonbimas w3 miomaneid OOKOBBIX rpaHeidl paBHa 35 cwm’.

Haiinute minomanaps 60KOBOW TOBEPXHOCTH TPU3MEI.

A. 42 e’ B. 75 cnr’. B. 108 ca’.
2. OcnoBanueM nupamugsl DABC siBisercst paBHOOEIpEeHHBIH TpeyronbHUK ABC, B KOTOpOM
AB = AC, BC = 6 cm, Beicota AH = 9 cm. U3BectHO Takxke, uto DA = DB = = DC = 13 cm.
Haiinure BbICOTY IUpaMUBL.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oauMHAKOBO yJajeHa OT BCEX BEPILIMH MPaBUJIBHOTO TpeyrojbHuka ABC u oT ero
I0CKOCTH Ha 6 cm. Haiinure paccTosiHue OT TOYKHM M 10 BEPIIMH TPEYrojbHUKA, €CIH €ro
cTopoHa pasHa 8v/3 cu.

A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD mnepneHAUKYISIpPEH K IUIOCKOCTH paBHOOeApeHHOro TtpeyroiabHuka ABC.
N3BectHO, uT0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure paccTostHue ot To4ku /[ 10

orpeska HC.
A.65cmu.  B.10V3 e B. 410 cu.
5. HaitauTe BBICOTY KOHYCa, €CIIM IUIOIIA[b €r0 OCEBOTO CEUYECHHUsS paBHA 6 ()MZ, a

2
TJIOIIA b OCHOBAHMS paBHA 8 oM.

A. 6\/5 B.S\F. B. |Z
8 6 8

6. Iuametp JIyHbl cocTaBisieT (MpUOIM3UTENIBHO) YETBEPTYIO YacTh AuaMerpa 3emiu. Halnure
OoTHoLIeHHE 00beMOB JIyHbBI U 3eMiiH, CUMTAs UX IIApaMH.

1 1 1
A —. b. —. B. -
64 16 8
7. Haligute 00pa3yromiyto yCeueHHOT0 KOHYCa, €CITU PaguyCchl OCHOBaHUI 3cmu6cem,a
BBICOTA 4 CM.
A. 4 cm. b. 5 cm. B. 6,5 cm.

8. PaBHOOepeHHast Tpamnelus, OCHOBaHUs KOTOPoil paBHBI 6 cv u 10 cm, a ocTpeiit yroa 60°,
BpalaeTcsi BOKpyr Oosbliero ocHoBanus. Haiigute o0bem Tena BpalieHusl.
A. 487 cnr’. B.100m+ 6 cx’.  B. 120w cr’.
9. OcHOBaHMEM MUpPaMHIbI SBJISETCS TPEYrojibHUK co cTtopoHamu 12 cm, 10 cm, 10 cm.
Kaxnas 60koBas TpaHb HaKJIOHEHAa K OCHOBaHMIO 1oj1 yriioM 45°. Haiinure miomans 60KoBOM
MIOBEPXHOCTH TTHPAMH/IBI.
A. 48 i, B. 48V3 e’ B. 482 cal’.
Bapuanm 4
1. OcHoBaHMe NPsAMON MPU3MBI — paBHOOEAPEHHBIN TPEYroJbHUK CO CTOPOHOH 6 cMm, a
nuaroHanb 6okoBoi rpanu 10 cu. Haliaure momianb 60KOBOM OBEPXHOCTH MPU3MBI.
A.2 er’. B. 22 o B. 4 ex.
2. OcHoOBaHHMe NMUPaMHUJBI - MPSIMOYTOJBHUK CO CTOpoHaMH 6 cvm u 8 cm. BricoTa nupamusi
paBHa 12 cm ¥ IPOXOIUT Yepe3 TOUKY MepeceueHus auaronaieit ocnoBanus. Haiinure OoxoBbie
peOpa mHupamHIbL.
A. 12 em. B. 13 cm. B.13v2 cn.
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3.Yepez BepmuHy B pomba ABCD mnpoBeneHa mpsimMas BM, nepneHIUKyIspHas K €ro

MJI0CKOCTH. Haiiiure paccTosiHue OT TOYKHU M 10 mnpAMBIX, COIEPKAUIUX CTOPOHBI
pomba, eciiu AB =25 cu, 4 BAD =60°, BM =12,5 cm.
A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. Beolicota nuiunapa paBHa 10 om. Ilnomane ceuenuss HWIMHAPA INIOCKOCTHIO, MapajlienbHON
OCH IWIMHJIpA U YIaJIeHHOW Ha 9 Om OT Hee, paBHa 240 om 2 Haitaure pagnyc unimHapa.

A. 15 0m. B. 15,5 om. B. 15v2 om.
5. Ilmomane oceBoro ceueHust konyca pasHa 0,6 ev’. Boicota KOHyca paBHa 1.2 cm.
HaiiauTe momanb mojHOM MOBEPXHOCTH KOHYcA.

A 15w er. B. 0.9v2 m cea’. B. 0,97 cir’.
6. Haiigute oOpasyroniyro yce4eHHOTro KoHyca. Eciiu paanychl OCHOBaHUM paBHBI 3 cM | 6 CM,
a BbICOTa paBHa 4 cM.

A. 5,5 cm. B.5 cm. B.5V2 cm.

7. JluaroHanb NMpsMOYTOJBHOTO Napajieienunena pasHa 18 cu u cocrasnsger yron B 30° ¢

IUIOCKOCTBIO OOKOBOM rpanu © yron B 45° ¢ GokoBeiM pebpom. Halinure — 00bem
napaenenunesa.

A. 729 V2 eal’. B. 729 en’. B. 729vV2 cn’.

8. PasBepTkoii 0OOKOBOIW MOBEPXHOCTH KOHYCa SIBISIETCS CEKTOp ¢ ayrou . Haiigure [, ecnu
BBICOTA KOHYCa paBHA 4 CM. a paJJuyC OCHOBAaHUS paBeH 3 CM.

A. 230°. B. 250°. B. 216°.

9. CkombKO MOHANOOMTHCS KpPAacKW, YTOOBI TMOKPACHTh Oak IMIMHAPUYECKOH (OpMBI C
JIMaMETPOM OCHOBaHus 1,5 m u BeIcOTOM 3 M, eciu Ha 1 M pacxonyercst 200 2 Kpacku.

A1,125 7 re. B.1,5 7 e, B. 1= m e

OtBeThl: 1 2 3 4 5 6 7 8 9
Bapuanm 1 | B A A B b b A A B
Bapuanm 2 | b A B b B A A b A
Bapuanm 3 | b A b B A A b B B
Bapuanm 4 | A B A A B b B B A

KontponbHast padora Nell
Bapuanr 1

1. Touka A — cepennna orpe3ka MK. Hailimute koopauHaTel TOUKH A M JJIMHY OTpE3Ka
MK, eciu M (5; —2; 1), K (3; 4; —3).

2. Touku A u B cummerpuunsl otHocuTenbHO Touku C. Haitaure koopauHatsl Touku B,
ecmn A (—3; 5;—=7), C (6; 2; —1).

3. Jlanst Bextopsl d(3; —2; —1) u b(1; 2; 4). Haitzure:

1) KoOpAMHATHI BekTOpa 711 = —3d + 2b;

2) KOCHHYC yTJla MEXKy BEKTOpaMu d | b.

4. JTaubl BeKTOPHI d(2; —6; 8) B(—l; k; —4). IIpu kakoM 3Ha4eHuu K BEKTOPHI d M b:

1) KoTMHEeapHsI;

2) nepneHIuKyIsSApHbI?

5. CocTaBbTe ypaBHEHHE IIOCKOCTH, MPOXOSIIEN dYepe3 TOUKY A U MHepreHAUKYISIpHON
npsimoit AB, ecniu A (1; 2; —3), B (4; 8; —6).

6. Jlan xy0 ABCDAB;CD,, pedbpo koroporo paBuo 1 cm. Ha guaronamu C;D ero rpanu
OTMETWIH TOUKY M Tak, uto DM : MC; = 5: 3.
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1) Beipasute BekTop AM yepe3 BEKTOPhI E, AD u TAl .
2) Haitnure Moynb BeKTOpa AM.
Bapuant 2

1. Touka M — cepeauna otpe3ka AB. Haiiagute koopauHatsl TOUKM M U JUIMHY OTpe3Ka
AB, eciiu A (6; —5; 2), B (—4; 3; 10).

2. Touku M u K cummerpuunbl otHocutenpHo Touku D. Haiiaure xoopannatel Touku K,
ecmu M (4; —6; 3), D (—2; 1; 5).

3. Mansl Bektopsl 7m(2; —1; 3) u 11(—1; 2; 5). Haiinure:

1) koopauHaThl BeKTOpa d = —2mM + 311;

2) KOCHHYC yIJia MEXK/y BEKTOpaMu 1. U 1.

4. Jlansl Bextopsl m(5; —4; 6) u 71(15; —12; p). Ilpu KakoM 3HaYEHUH P BEKTOPLI M. U 7

1) KoJITMHEAPHBI;

2) nepneHIuKyIsIpHbI?

5. CocTaBbTe ypaBHEHHME IJIOCKOCTH, MPOXOAIIEH yepe3 TOUYKYy B W meprneHauKynsipHOi
npsimoit BC, ecniu B (3; —2; 4), C (—2; 8; 19).

6. Jlan xy6 ABCDAB;CD;, pebpo xotoporo paBHo 1 cm. Ha nuaronamu AD; ero rpanu
ormeTin TouKy E Tak, uto AE: ED; = 2:7.

1) Beipasute BekTop BE 4yepe3 BEKTOPBI BA,BC uB B;.
2) Haiingure Moaynb BeKTOpa BE.

CpogHasi Ta0JMua nMo NpuMeHseMbIM (pOpMaM M MeTOAaM TeKYyIlero KOHTPOJS
OLICHKH pPe3y/JbTaTOB 00y4eHus

Pe3yabTaThl 00yyeHHs ®opMBbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yJibTaToB 00y4eHHs

JINYHOCTHBIX

Jluunocmuvie pesynomamul 6 cgepe | BoinonHenue npaktuueckux padot Ne 1 —71
omuowenull ooyuarowuxca K cebe, k cgoemy | OueHKa NIPaBUIBHOCTH BBIITOTHEHHS

300p08bI0, K NO3HAHUIO CeOs: CaMOCTOSITEIIBHOW paObOThI
-TOTOBHOCTh u crocoOHOCTh | Pemenue 3a1a4y Bo Bpemsi 3aHATHS

oOydJaromuxcsi K OTCTaMBAHHUIO JUYHOTO

JIOCTOWHCTBA, COOCTBEHHOTO MHEHWUS,

TOTOBHOCTh U CIIOCOOHOCTH BBIpa0aTHIBATH
COOCTBEHHYIO TO3WIIUIO TIO OTHOIICHHIO K
00IIECTBEHHO-TIOTUTHYECKUM COOBITUSIM
MpOLIJIOTO W HACTOAIIET0O HAa  OCHOBE
OCO3HAaHUS U  OCMBICIICHHS  UCTOPHH,
JIYXOBHBIX LIEHHOCTEN U JOCTH)KEHUW Halleh
CTpaHsbl;

Jluunocmuvie pesynomamul 6 cgepe
omuoweHutl obyyarowuxca k¥ Poccuu kax x
Pooune (Omeuecmey):

-(opmMupoBaHue YBaKEHUS K
PYCCKOMY  SI3BIKY Kak TOCYIapCTBEHHOMY
SI3BIKY Poccuiickoit ®enepauuu,
SIBJISIFOIIIEMYCST OCHOBOHU pOCCHIICKON
UICHTUYHOCTA U  TJaBHBIM  (haKTOpOM
HaIMOHATBLHOTO CAaMOOIIPECIICHHUS;

Jluunocmuvie pesyrbmamul 8 cepe
OMHOWEHULl  00yYarwWuxcs K  3aKOHY,
20Cy0apcmaey u K epaircoanckomy oouecmay:

-MHUPOBO33pPEHNE, COOTBETCTBYIOIIEE
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COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH |
OOIIIECTBEHHON MPAaKTHKH, OCHOBAHHOE Ha
JIMAJIOre KYJIbTYP, a TAKKe PasInIHbIX (GOpM
OOIIIECTBEHHOIO  CO3HAHUSA,  OCO3HAHHUE
CBOETr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

Jluunocmuvie pesynomamol 6 cghepe
OMHOULEHUL 0OVUAIOWUXCS C OKPYHCAIOUWUMU
JH00bMIUL:

-HPaBCTBEHHOE CO3HaHUE u
TTOBEJICHUE Ha OCHOBE YCBOCHUS
00IIIeYeIIOBEYECKHUX LICHHOCTEH,

TOJICPAaHTHOTO CO3HAaHUS M TIOBEACHUS B
HNOJHUKYJIBTYPHOM  MHpPE, TOTOBHOCTH U
CIIOCOOHOCTM BECTHM JAMAJIOr C JAPYrUMHU
JFOJIBMH, JOCTHUTaTh B HEeM
B3aMOIIOHUMAaHUs, HAXOAUTh O6H_[I/Ie neiam u
COTPYJHHYATH JUIS UX JOCTHKEHHS;

-pa3BuTHE KOMIIETEHIINHI
COTPYIHUYECTBA CO CBEPCTHHUKAMH, JE€TbMU
MJIAJIIIEro BO3pacTa, B3POCJIBIMU B

00pa3oBarenbHON, OOIIECTBEHHO TMOJIE3HOH,
y4eOHO-HUCCIICIOBATEIbCKON, TMPOSKTHOW U
APYyrux Bugax ACATCIbHOCTH.

Jluunocmuvie pezynomamvi 6 chepe
OMHOULEHULL 00YUAIOWUXCS K OKPYHCAIOWeM)y
MUpY, JHCUBOU NPUPOOe, XYO0HCeCmEeHHOU

Kynibmype:
-TOTOBHOCTh U CIIOCOOHOCTh K
00pa3zoBaHMmIo, B TOM YUCIIe

caMo00pa3oBaHUIO0, HA TMPOTSHKEHUU Bcei
JKU3HU,  CO3HATEIIbHOC  OTHOIICHHWE K
HENPEPHIBHOMY OOpPa30BaHHUIO KaK YCIOBHUIO
YCITEIIHOM npodeccuoHaTbHOM u
0OIIECTBEHHOM AESITETbHOCTH;

-3CTETUYECKOE OTHOIICHUS K MHPY,
TOTOBHOCTb K ACTETUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO ObITA.

Jluunocmuvie pesyrbmamul 8 cepe
OmHOWeHUs 00yyarowuxcsa Kk mpyoy, & cgepe
COYUANLHO-IKOHOMUYLECKUX OTMHOUEHULL:

-OCO3HaHHBIM  BBIOOp Oyayuieit
npodeccuu Kak MyTh W CIOCO0 pearn3aiuu
COOCTBEHHBIX )KH3HCHHBIX IIJIAHOB;

-TOTOBHOCTh oOyJaromuxcs K
TPYJAOBOH MPOPECCHOHATBHON IeATSIIEHOCTH
KaK K BO3MOXXHOCTH Y4YacTHSi B pEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

-TOTOBHOCTh K CamM0O00CITy>KHBaHUIO,
BKIItoUass  OOy4yeHHWE U  BBINOJHEHUE
JOMAIIIHUX 00S3aHHOCTEM.
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METAlIpeAMETHBIX:

CTaBUTh H dhopMynupoBaTh
coOCTBEHHBIE 3a7aud B 00pazoBaTebHOU
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsIX;

-HaXOJUTh H MPUBOIUTH
KPUTUYECKHE apryMEHThl B OTHOLIECHUU
JIEUCTBUN U CYXKJIECHHUI IPyroro; CroKOMNHO U
pa3yMHO  OTHOCHUTBCS K  KPUTHUYECKUM
3aME€YaHUsIM B OTHOIIECHHH COOCTBEHHOTO
CYXKJICHHUSI, pacCMaTpuBaTh HMX KaK pPecypc
COOCTBEHHOTO Pa3BUTHSI;

-pa3BEepHYTO, JIOTUYHO W TOYHO
W3J1arath CBOIO TOYKY  3pEHUus c
UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U
MTMCHMEHHBIX ) SI3bIKOBBIX CPE/ICTB.

OrneHka NpaBUJIBHOCTH BBITIOJTHEHUS
Kontposbabie paboter Nel — 11
Beimonnenue npaktuyeckux padot Ne 1 —71
OneHka paBUILHOCTH BBIMOJIHEHUS
CaMOCTOSITENIbHOM pa0OThI

Pemienue 3aa4 Bo Bpems 3aHTUSA

NMpeAMETHBIX?

HCII0JIb30BaTh YHMCIJIOBBIE MHOXKECTBA Ha
KOOPJMHATHOM NPSIMOW M HAa KOOPAMHATHOU
IUIOCKOCTM  JUI1  ONUCaHUS  pEallbHBIX
[IPOLIECCOB U SBICHUM; IIPOBOJUTH
JIOKa3aTeNIbHbIE PACCY)KIEHUS B CHUTyalUsaX
IIOBCEJTHEBHOM JKW3HM, IPU PELICHUU 3a1ad
U3 JIPYTUX IPEIMETOB;

BBIIIOJIHATE M OOBSACHATH CpaBHEHHUE
pE3yJbTaTOB BBIYUCICHUN IIPU PELICHUH
IIPaKTUYECKUX  3a4a4, B TOM  YHCIE
OPUOJIMKEHHBIX  BBIUMCIIEHUHM, MCIOJB3Ys
pa3Hble crnocoObl CpaBHEHUM; 3alMChIBATh,
CpPaBHMBATh, OKPYIJIATH YHUCIJIOBBIE JJaHHBIC
pealbHBIX BEIMYMH C HCIOJIB30BAHUEM
pa3HBIX CHCTEM HU3MEPEHHUs; COCTaBIIATh U
OLICHMBATh Pa3HbIMH CIOCOOAaMHU YHCIIOBBIE
BBIDAKECHUS IIPU PELICHUU IPAKTUYECKUX

334 M 3a7a4 M3 JPYrux y4eOHBIX
IIPEIMETOB;

COCTaBISATh U  pelaTh ypaBHEHUS,
HEPABEHCTBA, HX CHUCTEMBl IIPU PEUICHUH
3a7a4  JApYyrux  y4yeOHBIX  IPEIMETOB;
BBITOJIHATh OLIEHKY paB0NI0100uUs
pe3yNbTaToB, MOJIY4YaeMbIX MpPU PELIEHUN

pa3IMYHBIX YpaBHEHUH, HEPABEHCTB U HX
CUCTEM TpU peUIeHMH 3a7ad  JIpYrux
y4eOHBIX MPEAMETOB; COCTABIATh M peIllaTh
YpaBHEHHS WU HEpaBEHCTBA C MapaMeTpaMu
OpU  pelIeHUM 3aJad  JpYyrux Yy4eOHBIX

IPEIMETOB; COCTaBJISATh ypaBHEHHUE,
HEPABEHCTBO WIH nux CUCTEMY,
ONKCHIBAIOLINE PEATbHYI0 CHUTYalMI0 WU
NPUKIAJHYI0 3aJady, WHTEpPIpPETUPOBaTh
MOJIyUEHHBIE  PEe3YNbTaThl; HCIOJIB30BaTh
IIPOrpaMMHBIE  CPEICTBA IIPU  pELICHUU
OTJEJIbHBIX KJIACCOB ypaBHEHUH u

OLneHKa IpaBUIBHOCTH BBITTOJTHEHUS
KonTponbubie padoter Nel — 11
Bremonuenue npaktuyeckux padbot Ne 1 — 71
OrneHka NpaBUJIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenne 3a1au BO BpeMs 3aHATHS
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HEpaBEHCTB;

OIIpEACIIATh o rpadpukam u
UCIIONIb30BATh JUISI PEIICHUS NPUKIAIHBIX
3ajay CBOMCTBA peaJbHBIX IIPOLECCOB U
3aBUCHMOCTEH (HauOoJIbIINe U HAUMEHBIIINE
3HAYCHUS, TPOMEKYTKH BO3PACTaHUA U

yOBIBaHUS byHKINH, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,  ACUMIITOTBI,  TOYKH
neperuoa, Mepuo.I u T.IL.);

UHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOH  IPAaKTUYECKOM  CUTyalluH;
ompeneNniaTb 1O TpaduKaM IMpOCTeHIIne
XapaKTEePUCTUKH MEPHOAMUYECKHX IPOLIECCOB

B OuoJjoruu, 9KOHOMHUKE, MY3BIKE,
pagvocBs3M M JIp. (aMIUIATYAQ, TMEPUOA H
T.IL);

peumate  OpUKIagHbIE  3aJadud U3
Owonoruu, (QU3UKHA, XUMUU, DKOHOMUKHA U

JIPYTUx IIPEAMETOB, CBSI3aHHBIE C
UCCIIEIOBAHUEM XapaKTEPUCTUK IPOLECCOB;
WHTEPIPETUPOBATH IIOJIyYCHHBIE
pe3ynbTaThl,

BBIYHCIISATH MU OIEHUBATH BEPOSTHOCTH
COOBITHII B peaJbHOW JKU3HU, BBIOMPATH
METOJIBI MOAXOJMSIIETO TPEJACTABICHUS U
00pabOTKH JaHHBIX;

COCTaBJIATH C HCIIOJIL30BAHHEM CBOWCTB
TCOMETPUYCCKUX (QUTYyp MaTeMaTHUECKHUE
MOJICITH JJIsI PEIICHUS 3a/1a4 MPAKTUIECKOTO
XapakTepa U 3a1a4 U3 CMEKHBIX JHCIHUILINH,
UCCIICJIOBATh  IOJNYYCHHBIE  MOJCIA U
HUHTEPIPETUPOBATH PE3YNbTaT;

BIIQJICTh TOHSATHUSMH BEKTOPBl W HX
KOOPJMHATHI; YMETh BBIMOJHITH OMNEpaliu
HaJ BEKTOpPaMH; WCIIOIB30BaTh CKAIIPHOE
MPOU3BEICHHE BEKTOPOB TMpU  PEIICHUU
3a/1a4; TPUMCHSATh YypaBHEHUE IUIOCKOCTH,
dbopMyny pacCTOSHHUS MEXAY TOYKaMH,
ypaBHeHHE c(depsl MpU pPEIICHUU 33jad;
MPUMEHSTh BEKTOPHl M METOJ KOOPAHUHAT B
MPOCTPAHCTBE IIPH PEIICHUH 3a7ad.

3.2 ®opma NpoOMeKyTOYHOM aTTeCTAlNHU

[IpomexyTouHas aTrectanus MO AUCLUUIUIMHE MaTeMaThka B 1 cemecTpe — HTOroBas
KOHTpOJIbHAs padoTa, BO 2 CeMeCTpe — HK3aMeH.

HroroBas koHTpoJibHAs paboTa MPOBOJUTCS 3a CUET BPEMEHH, OTBEJACHHOTO HA U3yUEHHUE
JUCLUIUIMHBL, TPU YCIOBHHM CBOEBPEMEHHOTO W KAaYE€CTBEHHOI'O BBINOJIHEHUS O0Y4arolUMCS
BCEX BHUJIOB PabOT, MPEyCMOTPEHHBIX pabouel mporpaMMoi TuciuIuinHabl «MaTemaTuka.

IlepeyeHb BONPOCOB K MTOr0OBOI KOHTPOJIbHOI padoTe

Bapmuanr 1
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1. Brorumcinure: 47 -11% - 444
2-4/128
B2

3. Beuncaure: 108 ) 8+log 25 100 -log 25 4.

4. Hailigure pelieHre ypaBHEHUS: log6( X —5 )= log6 dx

2. Haiigure 3HaUYeHHE BBIPAKEHUS:

7T
5. Bumncmre (O8> COS}

57
6. IlepeBenute u3 paguaH B rpaaychbl .
7. YKakKHTE 4eTBEPTh, B KOTOPOIL JIEKHUT YIOI ., , ecl ,, =470"

o . T
8. Haiinute 3HaueHue kocuHyca yria & | eciid U3BeCTHO, 4To: Sin®=0,6 u E< a<rw

x+4
2 .
x° —49
10. BankoBckasi IpoIleHTHAs cTaBKa paBHa 7% romoBbix. KakoBa gomKHa ObITh
nepBOHAYalIbHAS CyMMa BKJIaJia, 9TOOBI uepe3 2 roja ero pazmep coctaBiit 34347 pyoneit.

11. B Baze nexar s6moku: 10 3eneHbix u 5 kpacHbIX. CKOJIBKUMHU CLIOCOOAMU MOKHO B3STh
13 Ba3bl 2 3€JIEHBIX U 3 KPacHBIX s1010Ka?

9. Haiinute ob6nacte onpeaeneHus: GyHKIHH f (x)=

Bapuant 2

3-/108
5

3. Bommcmre: 08¢ 36 +10g,99 -log, 11

1. Beruuciure: 72 .37 -212.

2. Haiinure 3Ha4eHHUE BBIPAXKECHUS:

4. Haiinure peiieHue ypaBHEHHUS: log 3( 10— x° )= log 3 3x
7T
5. Bomncmre [O&3| 18 E

T
6. IlepeBemute U3 pajguaH B Tpaaychl .
7. YKa)KHTE 4eTBEPTh, B KOTOPOH JIEKHUT YIoNl , , ecin o, =500".

v . T
8. Haiigure 3HaueHne kocuHyca yrina & | eciu U3BECTHO, 4to: sin® =0,8 u 5< a<r.

2
O6x — X
+ 2
10. bankoBckas MpolieHTHAas cTaBKa paBHa 9% romoBbeix. KakoBa nomkHa ObITH
nepBOHAYAJIbHAsI CYMMa BKJIaga, 4TOOBI uepes 2 rojia ero pazmep coctaBmi 59405 pyorei.

11. B Baze nexat sg0m0ku: 5 3eneHbix U 10 kpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOXKHO B35Th
13 Ba3bl 3 3€JICHBIX U 2 KPaCHBIX s010Ka?

9. Haitnure o6nacts onpenenenus Gpynkuun J{x) = log s

Bapuanr 3
1. Brmumcioure: 3° .25 :755.

o \J405
2. HaiiguTte 3HaUY€HHUE BBIDAXKECHUS: —F—.
45
3. Bemuucawure: 10g2 9% - 10g2 3- 10g9 81 .
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2
Haitaure pemenue ypaBHeHU: lOg 5( X — 8) =lo g5 2x )
. 7T
Boiuncure LO&5| Sin g

S5z
[lepeBenuTe U3 paguaH B rpaaychl 3
. 0
YKaxuTte 4eTBepTh, B KOTOPOH JIEKUT yroa ., , €ciu ., =380".

o . 3r
Halinure 3HaueHne kocuHyca yria & | eciim u3BeCTHO, U4TO: Sin@=-0,6 1 —< a <27
9 b b 2

Haiinure obmacte onpenencHust GyHKIIMH J(x)=

10. bankoBckas nmpolieHTHas ctaBka paBHa 12% romoBeix. KakoBa momkHa ObITh
nepBOHAYallbHASI CyMMa BKJIaJia, 4TOOBI uepe3 2 rojia ero pa3Mep cocTaBmi 56448 pyoneit.

11. B Basze nexar s1610ku: 6 xentbix v 12 kpacHbIX. CKOJBKMMH CIIOCOOAMU MOKHO B3SITh U3
Ba3bl 4 KEJTHIX U 2 KpPAaCHBIX 510J10Ka?

0.

Bapuanr 4
5-3/108

7
Berancmre: 102,320 —log, S-log, 216 .

Breruuciure: 95 .11° : 994.

Hatinute 3HaueHNE BBIPAKEHUS:

2
HaiiauTe pelienye ypaBHEHUS: log,(6 —x" )=log,5x.
7T
Bouncmure LO&3| C1g g

7
[lepeBenuTe u3 paguaH B Tpaaychl T .
o 0.
VYKaxxute 4eTBepTh, B KOTOPOU JEXKUT Yo ., , €CH ., =700

o . 3z
Haiinure 3HaueHne kocunyca yria & , eciu u3BecTHO, 4t0: Sin®=-0,8 u 7< a < 7

5 2 7

10. bankoBckas mporeHTHas ctaBka paBHa 11% rogosbeix. KakoBa nomkHa ObITh
nepBOHAYaJIbHAsl CYMMa BKJIaja, 4TOOBI yepe3 2 rojia ero pa3mep coctaBui 73926 pyouieid.

11. B Baze nexat 1010Kku: 6 xxenThix U 12 kpacHbIX. CKOIBKMMH CLIOCOOAMH MOKHO B3SITh U3
Ba3bl 2 JKEJTHIX U 4 KpacHbIX s10510Ka?

O6yqafoumec;{ JOITYCKAOTCd K CHAayd€ 3SK3aMCHa IIPpU BbIIIOJIHCHHUU BCCX BHUIOB

CaMOCTOSITENIbHOM pabOoThl, IPAKTUUECKUX U KOHTPOJIBHBIX paboOT, MPENyCMOTPEHHBIX paboueit
IIPOrpaMMOi U KaJIeHAAPHO-TEMATUYECKUM IIJIAHOM JUCLIUIUIMHBIL.

1.

IlepeyeHb BONPOCOB K IK3aMEHY

Yacts A

Kopens n-oii crenenn. CBoHCTBa KOpHS n-0i creneHu. O6001eHne MOHATHS O
MOKa3aTese CTENEeHH

2. Tlousartue norapudma u ero cpoiictsa. OCHOBHOE JIOTapH(PMHUUYECKOE TOXKIECTBO.
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AN

—_ = O 00
— o - : .

16.
17.
18.
19.
20.

21

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

JlecsTnuHbie U HaTypalibHbBIE JorapudMel. [IpaBuna nerictuii ¢ morapudmamu. [lepexon
K HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypasuenus. [Ipuemsl pemenus. [Ipumeps.

Jlorapudmuueckas pynkus. Ee cBoiicTBa, rpaduk

Tpuronomerpuueckue GpyHkuuu. OnpeneneHie CHHyca, KOCHHYyca, TAHTeHCa,
KOTaHI'€HCa.

Pannannas mepa yria. [lepexos ot rpagycHOM MephI K paMaHHOW U HA00OPOT.
3aBUCUMOCTDH MEX]ly TPUTOHOMETPUUECKUMH (PYHKIIMSIMUA OJHOTO YTIJIa.

®opmyJibl ABOMHOTO yriia. @OpMyJibl CI0KEHUS.

. Pemenue npocTelmmx TpPUroHOMETPUYECKUX YPABHEHUM.
. Tpuronomerpuueckue GyHkiuu. O61aCTh ONPEEICHUS U MHOKECTBO 3HAUEHU I

TPUTOHOMETPUUYECKHUX (PYHKIUH.

. OGparHbIe TPUTOHOMETPUYECKHE (PYHKIINH.
13.
14.
15.

OcHoBHbIE MOHATHS KOMOMHATOPUKH: pa3MEICHHS, IEPECTAHOBKH U COUETaHUSI.
Teopus BepositHOocTel. COOBITHE, BEPOATHOCTH COOBITHSI.

3aBHCUMOCTh M HE3aBUCUMOCTh COOBITHI. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOII0KHOCTD COOBITHIA.

Teopus BeposiTHOCTElN. Cl1OXKEHNE U YMHOKEHHE BEPOSITHOCTEM.

[Tpupamenue GpyHKIMK U IpUpalieHue aprymenta. OnpeaeneHue mporu3BOIHOM.
DU3NYECKUI U MEXaHUYECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHHE KacaTeTbHOU K TpapuKy (yHKIIHH

[IpaBuna u hopmynsl nuddepeHupoBaHus.

. IlpumeHeHune nponu3BOAHOM IS HAXO0XKJICHUS SKCTpeMyMa (pYHKLIUU
22.
23.
24.
25.

[Tonatue unTerpana u nepBooOpasHoi

Teopema HproTona — JleitOauia

Crepeomerpus. OCHOBHBIE aKCMOMBI CTEPEOMETPUU U CIEACTBHS U3 AKCHOM.

[Ipsimble U TIIOCKOCTH B ITpoCTpaHCcTBE. B3anMHOe pacnonokeHue AByX NpsMbIX B
IIPOCTPAHCTBE.

B3anMHOe pacnionokeHue npsaMoun 1 miIockocTH. [TapamienbHOCTs TPSAMOM U INIOCKOCTH.
B3aumnoe pacnonoxeHnue IByX INIOCKOCTEN B mpocTpaHcTBe. [lepneHIuKynspHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN YroJl. YTOJI MEXAY IIOCKOCTSIMM.

Msororpanauku. Bepiuinnsl, peOpa, rpaHd MHOTOIpaHHHKA.

IIpusma u ee cBorictBa. [IpsiMas U HaKJIOHHAS IPU3MBIL.

[IpaBuibHas npusMma. [lnomaas O0KOBO U MOJIHOM MOBEPXHOCTH MTPU3MBI.

Ky6. [Napannenenunen u ero cBoiictBa. O6beM kyba. O0beM napaiienenumnesa.
[Mupamua u ee croiicta. [lnomans 60KOBOM U MOJIHON TOBEPXHOCTH MTUPAMUJIBI.
[IpaBunbpHas nupamMua. Y cedeHHass TUPAMUAA.

[IpencraBnenue o MpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTadAp, JOAEKadIp U
HUKOCAdIP).

Tena u noBepxHoctu Bparienus. Hunuaap. OcHoBanus, BICOTa, O0OKOBAst MOBEPXHOCTb,
oOpasytomas, pazepTka. [lnomaas 60KoBOI U OTHOM MTOBEPXHOCTH.

Tena u noBepxHocTH Bpamienus. Konyc. OcHoBaHue, BbICOTa, O0KOBasi IOBEPXHOCTD,
oOpasytomas, pazBeprka. [nomanas 60KOBOW 1 TTOJHON TOBEPXHOCTH.

ap u chepa. [Tnomans noBepxHOCTH CHEPHL.
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39.
40.
41.
42.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

Ceuenus mapa u cepsl.

®opmyinel 00beMa TUPaMUAbI, HWIMHAPA U KoHyca. Popmyna o0bema mapa.
[IpsimoyronbpHas cucTeMa KoOopauHatT B mpocTpancTBe. KoopanHaTel BeKTOpa.
AnreOpanueckue onepanuu HaJl BeKTopamu. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.

Yacter B
x—16 x05 44

YrupocTute BRIpaKeHUE ———— | ———
p p x+x05+1 " xL5-1

Y HalIUTE €ro 3Ha4eHue npu x = 2,25
_3 1 4
PacrnionoyxuTe umcia B mopsake Bozpactanus 2 *; 2; E; 23;2 3

3anmcath B BUJE OOBIKHOBEHHOU IPOOM OECKOHEUHYIO ACCATUYHYIO IpO0h: 4,(8);
-2,6(93).

1V (1Y2 2L 2 1Yy2
Pacnonioxure yncia B OpsIKE BO3pacTaHUs 3 ; 3 ;9 3534 9

Brraucnure: logs5 + log 425 + log4i
125

Boruucnure: logs72 — log3E + log;18
27

Brruncnure: log4l + log436 +; 10g4§
5

81

Pemmre norapudmmeckoe ypasrerne: 1085 (2X-1) =2

Peniute norapu)MU4IeCKOe ypaBHEHUE logs(x +1) =log(4x-5)

Pemmre norapudmuyeckoe ypasuenue logs (3x —5) =logs (x — 3)

Pemmnte norapudmuyeckoe ypaBHEHHE log , (x + 3) = 4

Pemute J'IOl“apI/I(I)MI/I‘{eCKOC YpaBHCHHC log,(4-x +log,(1—2x)=2log, 3
Pemure norapudgmuueckoe ypasuenue 1g (3 —x) —lg(x+2)=21g2

C1-sin«a
VIPOCTHUTE BBIPAKEHHE:

cos“a—1
sin(360° — o) cos(—a)
cos(180°+ &)

YHpOCTI/ITC BBIPAXKCHUC! 1+ COS2 o — sin2 a

YHpOCTI/ITe BBIPAXKCHUC!

. T
VIpPOCTHUTE BBIPAKEHHE: sin(a —2)ig(-a)

r
cosC +a
(2 )

. . 5 .
Haiinure cos o tg a, ecnu sin o = T u o - yroa Il koopauHaTHON YeTBEPTH

Haiinure cos o u tg o, ecnu sin oo = 0,6 1 a - yroia | koopAMHATHOI YeTBEepTH
Haiigute cos o m tg o, ecan sin oo = — 0,8 u a - yron Il koopauHaTHOM YeTBEPTH
Haiiaure sin oo u tg o, ecnu cos oo = 0,6 u a - yroi [ koopauHaTHON YeTBepTH

T
Pemrite TpUroHOMETpUUECKOE YpABHEHHE: 2COS(x + —) = /2

Pemnre TpUroHOMETPUYECKOE YPaBHEHHUE: sin” x — 0,25 =0
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24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

46.

47.

48.

Pemmte TpuronomMerpuueckoe ypaBHeHue: 2 cos X + 2 =0
Pelnte TPUrOHOMETPHYECKOE YpaBHEHHe: 2 sin” X +sinx — 1 =0
Pemnite TpuroHoMeTpuuecKkoe ypaBHeHuUe: 2 sin?x +7sinx —4=0

Pemnte TpuronoMeTpuueckoe ypaBHeHue: 2 sin(x + %) +42=0

Pemnte Tpuronomerpuueckoe ypaBuenue: 2 cos X — 3 =0
6 x+3 1225 2
Pemnre mokasareibHOE ypaBHEHUE: | — | =] ——
25 64
Pelnre nokasareisHoe ypaBHerue: 2 - 4% — 17 -4+ 8 =0
Pelnte nokasatelnpHOe ypaBHeHue: 3 —4 - 3* +3 =0

2x+3
Pemnre nokazarenbHOE ypaBHEHUE: (5) =457

. 1
Hanumure ypaBHeHHe KacatenbHOH K rpaduky ynkuuu f (x) =5 - 5 x” B TOUKE X = 2.

. 2
CocraBbTe ypaBHEHHE KacaTelbHOM K rpaduky ¢pynkuuu f(x) = e™ B Touke xo = 0.
3anuiuTe ypaBHEHHE KacaTenbHOU K rpaduky pynkuuu f(x) =3 x> + 5x B Touxe ( 1; 8).

5-x

Haiinure npousBoanyto pyHkumu Y = )
X

o o T
HaI/I,I[I/ITC 3HAYCHHUC ITPOU3BOJHOHA (1)YHKI_II/II/I y=3x+4—5sinx BTOYKC X, = E

3+2x

Haiinute nponsBoaHy0 QyHKIUN y = 5
x —_—

Haiinure npou3BoIHYIO QYHKIHH y = —% x* +3x7 —2x+11

Haiizire pou3BoaHyi0 GYHKIHHE y= X — X ( X +7).
HaiiTi IpoMexyTKH Bo3pacTanmus GpyHKIMH y = x* — 2X + 3.
Uccnenyiite pynkuuto f(x) = 3x° - 20X’ Ha BO3pacTaHue (yObIBaHUE) U SKCTPEMYMBI.

Uccnenyiire pynkuuto f(x) = %x“ + ;x3 — 3 Ha Bo3pacraHue ( yObIBaHHE).

Berunciure uaTerpan | (x* +2x+1)dx

—

Beramciure waTerpan | Sin 2xdx

N[N — [y

9
6x
Brruncnure uHTErpal I_dx
1 VX

8
3/ 2(1
Brruucnure uHTErpal X ax
1

1
BhIuKCIMTE MHTETPAT j(l +2x)*dx
0
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49.

50.

51.
52.

53

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

. . . 1.
Haiinure o6umii Bua nepsooOpasHoit st ynkun f (x) = — - sin 3x
x

Haiiti mepBoo6pastyo Gyrkiuy f (x) = 3x* + 2 X — 1, rpaduK KOTOPOH IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinute nepooOpasHyto GyHKIMH X 5 - 3 Vx?
Jltst pyrkumn f(x) = (2x + 5)° HaiiguTe 1epBooOpasHyo, rpaduK KOTOPOIl IPOXOIHUT
yepe3 Touky M (- 2; 3).

. B stmmke 20 mapoB, n3 Hux 12 6enbix, octanbHble roryobie. M3BiekaroT 2 mapa. Halitu

BEPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypue coaepxkutces 8§ cuHuX U 10 KenThIX 1mapoB, BO BTOpoi 4 Oenbix u 12
JKENTBIX 1AapoB. M3 KaXX101 ypHBI Haylady U3BJIIEKIIU 110 OqHOMY mapy. Haltu
BEPOSTHOCTH TOTO, YTO 002 M3BJICUCHHBIX IIapa KeJITOro I[BETA.

AndaBuT HEKOTOPOTO sA3bIKA COAECPKUT 12 OykB. CKOIBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB ATOr0 andaBuTa, €ciu OyKBbI B CJIOBaX MOTYT
MOBTOPATHCS?

AndaBuT HEKOTOPOTO s3bIKa CONEPKUT 12 OykB. CKOIBKO CYHIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOr0 ajdaBuTa, eciau OYKBHI B CIIOBaX HE MOTYT
MOBTOPATHCS?

B xop3une 16 mapos, u3 vux 14 Genbix, octanpHble cuaue. M3Bnekarot 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; NIEPBBIN LIap Oeblii, a BTOPO CUHU.
Ha nexypcTBo 13 3 ManbuukoB U 4 1€BOYEK CIy4allHO OTOMPAIOT 4 AEKYPHBIX.
CKOJBKUMH c1IOCO0AaMH UX MOKHO OTOOpaTh MPH yCIOBUH, YTO OyIyT OTOOpaHbI 2
MaJIbYMKa U 2 JEBOYKU?

YCTpOICTBO COCTOUT U3 TPEX IEMEHTOB, pabOTAIONINX HEe3aBUCUMO. BepositHoCcTH
0e30TKa3HOM pabOThI 3a OMpEIeNIEHHBIN TPOMEKYTOK BPEMEHH IEPBOT0, BTOPOTO U
TPETHEro AeMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HaiiTu BeposiITHOCTh TOTO, UTO
3a 3TO BpeMs OTKaXKyT BCE TPH DJIEMEHTA.

W3 15 TypucTOB HaJ0 BHIOPATh A€KYPHOTO U €ro NoMOIIHUKA. CKOJIBKUMH CIIoco0aMu
3TO MOKHO cJlienaTh?

JlnaroHasib 0CeBOIro C€UeHMsI IMIMHIpa paBHa 13 cM, a paguyc OCHOBaHUS — 6 CM.
Haiinure BbICOTY IMIIMHAPA.

B mpaBuiibHOM 4eThIpEXYTOIbHON MUpaMuIe BEICOTa paBHa 12 cm, a amodema — 15 cum.
Haiinure nuiomans MoJHON MOBEPXHOCTH MUPAMUJIBL.

B ocHoBaHuu npaBuiibHOM YyeTbipexyroiabHoil npusmel ABCDA B C;D; nexut kBaapar
co ctopoHo# 4 cm. [luaronans npusmbsl AC; oOpasyeT ¢ mockocTbio ocHoBanus ABCD
yrou 60°. HaliguTte BBICOTY MPU3MBI U IUIOIIA/b IOJTHON IIOBEPXHOCTH.

JlnaroHanb MpaBMIIbHOM YETHIPEXYTONIBHON MPU3MBI COCTABISET ¢ OOKOBOW TPAHBIO IOl
60°. Haiigute 00beM pu3MBbl, €CIIM CTOPOHA OCHOBAHHUS 8cM

Pagunycsl ocHOBaHHUI ycedeHHOTro KOHyca paBHbI 12 ¢cM u 6 cM, a oOpa3yromias
HaKJIOHEHA K IJIOCKOCTH OCHOBaHMsI o1 yriioM 45°. HaliuTre momanas 1 00bem
YCEUEHHOTr0 KOHYca.

HaiinuTe mosHy0 1710111316 TOBEPXHOCTH U 00BEM MTUPaMUJIbI, Y KOTOPOU BBICOTA paBHA
2 M, a OCHOBaHHEM NHPAMUBI SBJISIETCSA KBaJApaT CO CTOPOHOH 3 M.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

T7.

78.

79.

80.

OcHOBaHHMEM MMUPAMHUJIBI ABJISIETCS TPEYTOJBHHUK co ctopoHamu 12 cm, 10 cm, 10 cwm.
Kaxxnast 60xoBasi rpaHbh HAKJIIOHEHA K OCHOBaHUIO 1o yriiom 60°. Haliaure o6beM u
IUIOINAAb OOKOBOM MOBEPXHOCTU MTHUPAMHU/IBL.

Haiinure cTOpoHYy OCHOBaHHUS U BBICOTY ITPABUIIBHOM YETHIPEXYTOJIbHON IIPU3MBI, €CIIU
Srom=90cM, Sgo=40cM’.

BeicoTa mmummnapa passa 10 am. [nomans ceyeHus HHUIMHPA IOCKOCTHIO,
napasuleIbHON OCH UJIMH/Ipa U yIaJIeHHOW Ha 9 M oT Hee, paBHa 240 1M 2, Hatinure
paanyc UAIUHIPA.

OcHoBaHue MPSMOI IPU3MbI — paBHOOEIPEHHBIN TPEYTOJILHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoit rpanu 10 cm. HaiinuTe miomiaas O0KOBOM MOBEPXHOCTH U 00beM
MIPU3MBL.

B npaBuibHOI 4eTHIPEXyroJbHOM PU3MeE IUIOIIA b OCHOBAaHUS paBHA 25 cM?, a BeIcoTa 4
cM. Haiinure nuaronans u 00beM MPHU3MBI.

OcHOBaHUEM NPSIMOM MTPU3MBI CIIYKHUT NPAMOYTOJIbHBIN TPEYTrOJIbHUK C Karetamu 12 cm
U 5 cM, BbICOTA MpU3MBbI paBHa § cM. HaiiauTe miiomanb nojaHoM MOBEPXHOCTH.

Panuyc okpyHOCTH, OIMCAHHON OKOJIO OCHOBAHMSI IIPABUIJIBHOW IIECTUYT OJIbHOM
pu3Mbl, paBeH 3 cM. Haliure momaas noJIHON NOBEPXHOCTH IIPU3MBI, €CIIU €€ BbICOTa
paBHa 10 cMm.

JlnaroHasib mpaBUJIbBHOM YETHIPEXYTOJIBHON PU3MBI COCTABIISIET ¢ OOKOBOM I'PAaHBIO YroJl
30°. Haiiaure miomniaib O0KOBOM MOBEPXHOCTH U 00EM IPU3MBI, €CJIM CTOPOHA
oCHOBaHHs V2 cM.

BricoTta mununapa Ha 12 cM GoJibliie ero paanyca, a Iiomaab MOJIHON TOBEPXHOCTH
paBHa 288 Tt oM. Haiinure pannyc ocHOBaHUS TUIMH/PA.

JlnaroHasp mpaBUIIbHOM YETHIPEXYTOJBHON MPU3MBI COCTABISET ¢ OOKOBOW T'PaHBIO YroJl
60°. Haiinure 00beM MpU3MBI, €CJIM CTOPOHA OCHOBaHHUS 6 CM.

Juametp 1mapa paBeH BbICOTE KOHYCa, 00pa3yrolas KOTOPOro COCTABIISAET C MIIOCKOCThIO
ocHoBaHus yron 60°. HaliTu oTHoIIeHNEe 00bEMOB KOHYCA U IIapa.

Pannyc mapa paBen R=5. Haiinure nmomaap oJHON TOBEPXHOCTH BIIMCAHHOTO B IIAp
KyOa.

Panunycel ocHOBaHMI yce4eHHOTO KOHYca paBHbBI 4 cM 1 12 cM, a 00pa3yrorias paBHa
17cMm. HalimuTe: a) BRICOTY yCEUEHHOTO KOHYCa; 0) IJIOIIa/lb OCEBOTO CEYCHUSI.

B ocHoBaHuu npaBuiibHO# uyeTbIipexyroiabHoil npusmel ABCDA B C;D; nexut kBaapar
co ctopoHo# 8 cMm. [luaronans npusmbsl AC; oOpasyeT ¢ mockocTbio ocHoBanus ABCD
yroza 30°. Haiinute BRICOTY TPU3MBI U TUTOIIAb TIOJTHOM MOBEPXHOCTH.

4. Cuctrema ounennBanus komiuiekTa ®OC Tekylmero KOHTPOJsi M MPOMeKYTOUYHOM

aTTeCTallun

[Ipu onleHMBaHWUU TMPAKTHYECKON M CAMOCTOSTENHHOM paboThl U (HOPM MPOMEKYTOUHON

arTrecrainuu O6yanOHICFOCH YUUTBIBACTCA CICOYIOMICC:

- KQUeCTBO BBITIONHEHUS MPAKTHUUECKOM YacTH paboThI;

- KauecTBO 0(hOpMJIEHHUS OTYETa MO padoTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3alTUTE PAOOTHI.

Kaxxnprit Bug paboThI OIIEHUBAETCS 110 TISATH OATBHOM IITKAJIe.

«5» (0TIIMYHO) — 3a MIyOOKOE U TOJHOE OBI/ICHHUE COJepKAaHUEM yueOHOro MaTepuaa,

B KOTOPOM OO0ydYaromuiics CBOOOJHO U YBEPEHHO OPHEHTHUPYETCS; 33 YMEHHE MPaKTUYECKH
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IPUMEHSATHh TEOPETUYECKHE 3HAHUS, BHICKa3bIBaTh M 00OCHOBBIBATH CBOM CYXJeHHs. O1eHKa «5»
(0TIIMYHO) MpenoiaraeT rpaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUIMiicsl MOJIHO OCBOWMJI Y4eOHBIM Marepuall, BiaaeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTUPYETCs B M3YyYEHHOM MaTepuaje, OCO3HAHHO
IIPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEP)KaHUE U
¢dbopMa oTBEeTa UMEIOT OTEIbHbIC HETOYHOCTH.

«3» (YHIOBIETBOPUTENIBHO) — €CJIM O0y4aronuiics 0OHapYKMBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemnoJIHO, HEMOCJeI0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHHU TEOPETUYECKUX 3HAHUM IIPU OTBETE HA INPAKTUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTelIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Clid OOYy4YaloIIHMIiCI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHBbIC 3HAHMS, JOIMYCKAaeT OLIMOKUA B ONpPENEICHUU 0a30BBIX MOHATHUH, MCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT.

[IpakTyeckas paboTa OLIEHMBAETCS MAKCUMAIBHO OLEHKON «5» (OTIMYHO).

Kaxxnoe 3amanue oreHuBaeTCsi MaKCUMAalIbHO OLEHKOH «5» (OTJIMYHO).

1o pe3ynbTaram OLIEHUBAaHUS BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEIHEM.

Kputepuu oniennBanust pemieHui 3aaad.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIBHBIA AJTOPUTM PELICHUS 3aJauyd, B JOTMYECKOM
paccyXJIeHUHU, B BRLIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUU HET OIIMNOOK, MOJy4YeH BEPHBIN
OTBET, 33/Jlauya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (X0opomio) — CcOCTaBJ€H MPAaBWJIbHBIN aJrOpUTM pELIeHHs 3a/ladd, B JIOTHYECKOM
pacCy)KIeHHH ¥ pEHIeHWH HET CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJIENaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUs, HO 3a/laya pellieHa HepalHoOHAIbHBIM
CI0coO0M MIIM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK, [T0JIy4€H BEPHBIN OTBET.

«3» (YHAOBIETBOPUTEIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM pPACCYXJCHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JOIYILEHbl CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
HMCTOYHUKOB; 3a]]a4a pellieHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HEeyIOBJIETBOPUTEIIBLHO) — 3a/1a4ya pelIeHa HEPABUIIBHO.

Kpurepun oueHuBaHusi caMOCTOSITEIbHBIX PadoT.

Kpurepuu oniennBanust pemieHui 3aaau.

«5» (OTAMYHO) — COCTaBJIEH MPABUJIBHBIN QJITOPUTM pELICHMs 3a/adyM, B JIOTHYECKOM
paccyXaeHuH, B BBIOOpE HOPMATUBHBIX UCTOYHUKOB U PEILIEHUH HET OUIMOOK, MTOJIy4€H BEpPHBIH
OTBET, 3a/1a4a PelleHa pallMOHAIbHBIM CIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJadd, B JIOTMUYECKOM
pacCy)KIeHMH M peIIeHWH HeT CYIIECTBEHHbIX OIIMOOK; MpaBWIBHO CJeNaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHUE PEIICHHs, HO 33/aya pellleHa HepaluoHaJIbHbIM
croco0OM WJIM JONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, OJIy4yeH BEpHBIH OTBET.

«3» (yIOBIETBOPUTEIHLHO) — 3aJaHUE BBHIMIOJIHEHO, B JIOTHYECKOM DPAaCCYXJIEHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a/1auya pellieHa He MOJIHOCThIO WIN B OOLIEM BHJIE.

«2» (HeylOBJIETBOPUTEIHHO) — 33/1a4ya pelieHa HePaBUIbHO.

Kpurepun onieHuBaHMs KOHTPOJILHBIX PadoT.

«5» (otmnuHO) — pemeHo 81-100% 3aganuid.

«» (xoporo) — pemeno 61 — 80% 3amanuid.

«3» (ynoBierBoputenbHO) — perieHo 41 — 60% 3aganuid.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amanuii.

Kpurtepun onenuBanns 1ugepeHIHPOBAHHOIO 3a4eTa

— BBITIOJTHEHO MPaBWIILHO 9-11 3amanuii — ornenka «otauaHo» (80 — 100%);

— BBIMIOJIHEHO MPABMIIbHO 6-8 3a1aHuil — olleHKa «Xopotoy (55— 79%);

— BBITNOJIHEHO NIPABWIIBHO 4-6 3aJaHUI — OLIEHKA «yJOBJIETBOPUTEIBHOY» (36—-54%);

— BBITIOJTHEHO TTpaBWiIbHO 0-3 3amaHuii — olleHKa «HeyaoBieTBopuTenbHO» (0-35%).
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KpuTtepun onieHnBaHus 0TBETOB M0 K3aMEHALIMOHHBIM OWJIeTaM.
OTBeT MO »HK3aMEHAIIMOHHOMY OWJIETy OIEHHMBACTCS MAaKCHUMAaJIbHO OLEHKOH «5»
(0TIIMUHO).
[TepBbIit BOPOC MaKCUMaIBHO OIEHUBAETCS OIEHKOU «5» (OTIUYHO).
Kaxxnas u3 AByx 3a/1a4 OLIECHUBAETCS OTIETbHO MAaKCUMAJIBHO OIIEHKOM «5» (OTIUYHO).
1o pe3ynbTaram OlIEHHBAaHHUS BCEX TPEX 3a/1aHUi OLIEHKAa COOTBETCTBYET CpPEIHEH.
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