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I MacnopT (poHI0B OLIEHOYHBIX CPEACTB

1. Obd1acTh NnpuMeHeHust

®ouj oneHouHbIX cpeacTB (POC) npenHazHadyeH s MPOBEPKHU pe3yIbTaTOB OCBOCHUS
muciumuinael - OVYIL12  Maremaruka, BXOAsIIEd B COCTaB IMPOrpaMMbl  [OJATOTOBKH
CIELIMAIMCTOB cpenHero 3BeHa no crnenuanbHocTH 20.02.05 Opranuzanust omnepaTUBHOTO
(3KCTpEHHOr0) pearupoBaHHs B  UpE3BbUAWHBIX CUTyauusx (yKpyNHEHHas TIpymna
crennanbHocTeit 20.00.00 TexHochepHas 6€30macHOCTh U MPUPOI000YCTPOHCTBO).

PaGora oOyuarommuxcss BO B3aMMOJEHCTBMU ¢ mpenojaBarejsemM 332 yaca, Ha
camocTosTeNnbHyIo padoty 0 yacos.

2. O0beKTHI OLIEHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILTUHBI

OOC no3BOJIAET OLICHUTH CIEAYIONINE PE3YIbTaThl OCBOCHUS AUCIUILINHBL:

JINYHOCTHBIX:

Jluunocmmuvie pezyromamul 6 cghepe omuowieHull obyuarwuxca K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOs:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONMXCS K OTCTAMBAHWIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BhIpAOATHIBATh COOCTBEHHYIO MO3UIUIO IO
OTHONIICHHUIO K OOIECTBEHHO-TIOJIMTUICCKUM COOBITHSIM TIPOILIOTO M HACTOSIICTO Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTHKEHUI Halllel CTpaHbl;

Jluunocmuvie pesyromamol 8 cipepe omuowenuti ooyuarowuxcs k Poccuu kax xk Pooune
(Omeuecmsy):

-popMUpOBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJAapPCTBEHHOMY SI3BIKY
Poccuiickoii denepanuu, SBISIOMEMYCS OCHOBOM POCCHMCKOW HIEHTUYHOCTH U TJIABHBIM
(haKTOpOM HAIMOHAITBHOTO CAMOOTIPECIICHUS;

Jluunocmmuvie pesynibmamol 8 cghepe OMHOULEHUT 00YUAIOWUXCSL K 3AKOHY, 20CY0apCcmay U
K 2pa)coancKomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayKu U
OOIIECTBCHHON MPAKTUKH, OCHOBAHHOE HAa JMajore KyJIbTyp, a TakKe PpasIuvHbIX (OopM
0OIIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTAa B MOJIUKYIBTYPHOM MUPE;

Jluunocmuvie pezynomamsl 6 cghepe OmMHOULEHUL 00YUAIOWUXCA C  OKPYIHCATOUWUMU
JTHOO0bMU:

-HPAaBCTBEHHOE CO3HAHWE W TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIICYETIOBEUSCKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUSA U TOBEACHHS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTU U
CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMH JFOBMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHWS, HAXOTUTh
oO0I1He ey ¥ COTPYAHUYATH IS UX JOCTUKCHHUS,

-pa3BUTHE KOMIIETEHIIM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelIbHOW,  OOIIECTBEHHO  TMOJE3HOH,  y4eOHO-
HCCJIEIOBATENBCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.

Jluunocmuvie pezynomamsl 6 cghepe omHoweHULl 00YUAIOUUXCS K OKPYHCAIOUEMY MUpPY,
HCUBOUL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KHU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U 0OIIIECTBEHHOM JESTENHHOCTH;

-3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTH K JICTETHYECKOMY OOYCTpOMCTBY
CcOOCTBEHHOTO ObITA.

Jluunocmuvie pesynromamsi 8 cgpepe omuouieHus obyyalowuxcs K mpyoy, & cgepe
COYUANLHO-IKOHOMUYLECKUX OTMHOUEHULL:

-0CO3HAHHBIN BBEIOODP Oyaymiel nmpodeccun Kak MyTh U CIIOCO0 peaan3aui COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;



-TOTOBHOCTh OOYYaIOUIMXCS K TPYJOBOH MNpodhecCHOHAIBHOW esITeIbHOCTH KaK K
BO3MOXKHOCTH  y4acTHsl B PEIIEHUWH  JIMYHBIX, OOILIECTBEHHBIX, TIOCYIApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

-TOTOBHOCTh K CaMOOOCIY>KMBAaHMIO, BKJIoUass OOyY€HHE U BBINOJIHEHHUE JOMAIIHUX
o0s3aHHOCTEN.

MeTanpeaMeTHbIX:

MertamnpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrpamMMbl
MIPEICTABJICHBI TPEMS TPYNIIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuil (Y'Y ]I).

1. PerynsaTuBHBIC YHUBEpCAIbHBIEC y4eOHbIC TEHCTBUS

OO0yuaromuiicst HayIuTCs:

-CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTENbHON 1EATEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

2. [lo3HaBarenbHblE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

OO0yuaromuiicst HayquTCs:

-HaXOAUTh M HPHUBOJUTH KPUTHUYECKHE aApPryMEHTbl B OTHOLIEHUM JACHUCTBUN H
CY)KJIEHUM JpYyroro; CIOKOMHO M pa3yMHO OTHOCUTBCA K KPUTHYECKMM 3aMEyaHUsIM B
OTHOILIEHHH COOCTBEHHOTO CYXJ/ICHUS, PACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

3. KoMMyHUKaTHBHBIE YHUBEpPCAIbHBIC YUEOHbIE 1eHCTBUS

OOyuaromuiicss Hay4nuTCS:

-pa3BEepHYTO, JOTUYHO M TOYHO M3JIararb CBOK TOYKY 3PEHHSI C UCIOJIb30BAHHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPEJICTB.

IIpexmeTHBIX:

B pesynbrare uzyuenust yueOHoro mpeamera «MaTemaTuka» Ha YpPOBHE CpPETHETO OOIIETO
o0pa3oBaHus 00yYarONIUiics Ha yIITyOJIEeHHOM YPOBHE HAyYUTCS:

HCIIOJIB30BAaTh YKCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM IPSAMOM M Ha KOOPAMHATHOMN
IJIOCKOCTH I OIMCAaHUSI PEAJbHBIX MPOLECCOB W SABJICHHI; MPOBOAUTH JIOKa3aTEJIbHbIC
pacCyXAeHHs B CUTyallUsIX TOBCEIHEBHOM JKMU3HU, IPU PEILIEHUH 3aJa4d U3 JPYTUX IPEIMETOB;

BBITIOJTHSATH M OOBSICHATH CPAaBHEHUE PE3Y/IbTATOB BHIYUCICHUM MPU PEIICHUH MPAKTUYECKUX
3a/a4, B TOM YHUCJIE€ NPUOIMIKEHHBIX BBIYMCIEHUH, MCHOJB3YS pa3Hble CIOCOOBI CpaBHEHUM;
3alKUChIBaTh, CPAaBHUBATh, OKPYIJISATh YUCIOBbIE JAHHBIE PEAIbHBIX BEJIUYHH C UCIOJIb30BAHUEM
pPa3HbIX CHCTEM M3MEPEHMs]; COCTaBJISITh M OLEHUBATh pa3HbIMU CHOCOOAMU YHCIIOBBIE
BBIPQ)KEHUS MPU PEIIEHUH MTPAKTUUYECKHUX 337a4 U 3aJa4d U3 APYIUX y4eOHBIX MPEIMETOB;

COCTaBJISITh U pEIllaTh YPaBHEHMsI, HEPABEHCTBA, UX CHCTEMbI IIPHU PEUICHUM 3a7ad IpYrux
y4eOHBIX NPEIMETOB; BBINOJIHATH OLIEHKY IPaBAONOJ00Ms pe3yiabTaToB, MOJy4aeMbIX MpU
pElIeHUH pa3IMYHBIX YpaBHEHHM, HEPABEHCTB M HX CHCTEM INpU PELIEHUH 3343y JPYrux
y4eOHBIX IMPEIMETOB; COCTaBJIATh U pellaThb YpaBHEHUS M HEPAaBEHCTBA C MapaMeTpaMu Npu
pelIeHnH 3ajad JAPYruX y4ueOHBIX IMPEIMETOB; COCTABJIATH ypaBHEHHE, HEPABEHCTBO WM HX
CUCTEMY, ONMCBHIBAIOIIUE PEATBHYIO CUTYAllMI0 WIN NPUKIAJHYIO 3aJady, UHTEPIPETUPOBATH
MOJIyUYE€HHBIE PE3yJbTaThl; HCIIOJIB30BATh MPOrPaMMHBIE CPEACTBA IMPH PEHICHUH OTAEIbHBIX
KJIACCOB YPaBHEHMI U HEPABEHCTB;

ONpeAeNsATh MO rpauKaM M HCIONb30BaTh JUIsl PELICHMs NMPUKIAJHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEN (HanOOJbIIME M HAaHUMEHBIINE 3HAUYEHUs, MPOMEXKYTKH
BO3pacTaHusd U YObIBaHUS (PYHKIMM, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACHUMIITOTHI, TOYKH
neperu6a, NeprUos  T.1I1.); UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM
CUTYallUU; ONpEeNesITh 0 rpaduKkaM MPOCTEUIINE XapaKTePUCTUKU MEPUOTUIECKIX MPOIIECCOB
B OMOJIOTUH, SKOHOMHKE, MYy3bIKE, PAJAHOCBS3U U Jp. (aMIUIUTY/1a, IEPUO U T.I1.);

pemars MNpUKIaJHble 3a7aud W3 Ouonoruu, (U3MKM, XUMHHA, SKOHOMUKH M JAPYTUX
IIPEIMETOB, CBSI3aHHBIE C MCCIEIOBAHUEM XapaKTEPUCTUK IPOLIECCOB; HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

BBIUUCIIATh WJIM OILICHWBATh BEPOSTHOCTH COOBITHH B peaslbHOM >KMU3HU; BBIOUPATh METOMbI
MOJAXOSIIETO TPEICTABIICHUS U 00paOOTKH JaHHBIX;

COCTABJISATh C UCIOJIb30BAaHUEM CBOMCTB T'€OMETPUUYECKHX (DUTYp MaTeMaTHYeCKHe MOJEIH
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JUISL peleHus 3a/1a4 IIPAKTUYECKOI0 XapakTepa U 3a1ad U3 CMEKHBIX IUCLHUILINH, UCCIIEI0BATh
IIOJIy4YE€HHBIE MOJIEIIN ¥ HHTEPIPETUPOBATh PE3YJIbTaT;

BJIAJICTh IOHATUSAMM BEKTOPbl M HMX KOOPAMHATHI; YMETh BBIIOJHATH OIEPALUA HAJ
BEKTOPAMH; MCIIONIb30BaTh CKAIIPHOE NPOU3BEACHUE BEKTOPOB IPU PEIIECHUH 33]a4; IPUMEHATh
ypaBHEHHE TUIOCKOCTH, (OPMYITY PACCTOSTHHS MEXK/y TOUKaMH, ypaBHEHUE cepbl IPU PEeLICHUN
3a[a4; IPUMEHATh BEKTOPHI U METOJl KOOPAMHAT B IPOCTPAHCTBE IIPH PEILECHUN 3a]au.

OOyyarommiicst Ha yrjy0JJeHHOM YPOBHE NOJYYUT BO3MOKHOCTb HAYYHMThCSH:

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3BIK JIOTHMKHU JUIsl OIIMCAHUS peaJbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 APYTHX YIEOHBIX IPEIMETOB

CBOOOJHO ONEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPU PELLICHUHU 3a7ay;

IIOHUMATh IIPUYMHBI U OCHOBHBIE UJIEU PACILIMPEHUS YUCIOBBIX MHOKECTB;

BJIa/IETh OCHOBHBIMM IOHATUSAMU TEOPUH JEIMMOCTH IIPU PELIIEHUH CTaHIAPTHBIX 3a7a4

UMETh 0a30BbIe MPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCET;

CBOOOJHO  BBINOJHATH  TOXKIECTBEHHBbIE  IIPe0Opa3oBaHUs  TPUTOHOMETPHUUYECKHX,
JOTapu(PMHUECKUX, CTETICHHBIX BHIPAKEHUI,

BIaneTh hopmysoit Ouaoma HproToHa;

YMETh BBIIOJIHATH 3aIIACh YUCIA B IO3ULMOHHOW CUCTEME CUUCIICHUS;

IPUMEHSATH NPH pereHnHt 3a71a4y OCHOBHYIO TEOpPEMY aiIredphl;

NPUMEHATh MPH PEUICHWH 3a/ad MpocTelinne (yHKIUH KOMIUIEKCHON MEepeMEeHHON Kak
reoMeTpuYecKue npeodpazoBaHusl

CBOOOJHO OMpenensaTb THUI W BBIOMpAaTh METOA PELICHHS MOKa3aTelIbHBIX U
JOrapu(pMHUECKUX YpaBHEHUH M HEPABEHCTB, HUPPALUOHAIBHBIX YPAaBHEHMH M HEpPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHU U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbI JINHEHHBIX YPaBHEHUH;

peniaTb OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C lTapaMeTpaMu;

IIPUMEHSTH [IPU pELIeHNH 3a1a4 HepaBeHcTBa Komu-bynskosckoro, bepryiuy;

BJIAJIETh IIOHATUEM ACUMIITOTBHI U YMETh €r0 IPUMEHSTD IIPU PEIICHUH 3a/1a4;

IPUMEHATh METOJbl peIleHUs] MpocTeHuX IudQepeHaIbHbIX YpPaBHEHHIH MEpPBOro U
BTOPOTO MOPSKOB;

CBOOOJHO BJIQZIETh CTAHAAPTHBIM alapaToM MaTEeMAaTUYECKOI0 aHaJIW3a JJIsl BBIUYMCIICHUS
MPOU3BOJIHBIX (PYHKIIMH OJHON IIEPEMEHHOMT;

CBOOOJHO NMPUMEHATH almapaT MaTeMAaTUYECKOTO aHaIM3a JJs UCCIeAOBaHUS (QYHKIMHA U
MOCTPOEHHUS rpauKOB, B TOM YUCIIE€ UCCIIEJOBAHUS HA BBITYKIIOCTD;

OIIEepUPOBATH MOHATHEM NIEPBOOOPA3HON (DYHKIIMHU AJIS peIIeHUs 3a/1a4;

OBJIaJIETh OCHOBHBIMHU CBeZIeHUsIMU 00 uHTerpane Hprorona—JleiibHuIa U ero mpocTenmmx
MIPUMEHEHUAX

ONEPHUPOBATH B CTAHJAPTHBIX CUTYALMIX MPOU3BOJHBIMH BBICIINX IOPSIKOB;

YMETh PUMEHATh IPU PEIICHUH 3a/1a4 CBOMCTBA HENPEPBIBHBIX (YHKIIHIA;

YMETb NPUMEHATH NPWIOKEHUE MPOU3BOJHOM M ONPENEICHHOIO MHTErpana K pPEHICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJIQJIETh TOHATHSAMH BTOpash NPOU3BOJHAS, BBINYKJIOCTh Tpaduka (QYHKIMH U yMETh
uccle1oBaTh (DYHKIMIO HA BBITYKJIOCTb

VMETH IIPEJCTABICHUE O LIEHTPAIbHOMN NPEIEIbHON TeOpeEME

UMETb MPEJCTABICHHE O BHIOOPOUHOM K03 (ppUILIMEHTE KOPPENSILUH U JIMHEHHOH perpeccuy;

HMMETH NPEJCTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3HI,
0 CTaTUCTHUKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH;

VMMETH NPEJCTABICHUE O CBSI3HU SMIIMPUYECKHUX U TEOPETUUYECKHUX PacIpeeIeHu

HMMETH IIPEJCTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3HI,
O CTAaTHCTHKE KPUTEPHS U €€ YPOBHE 3HAYUMOCTH;

UMETb MPEJCTaBICHHE 00 aKCHOMAaTUYECKOM METO/IE;

yMETh TPHUMEHATh JUIsl PEIICHMs] 3aJad CBOWCTBA IUIOCKMX U JBYTPAaHHBIX YIJIOB,
TPEXTPAHHOT'O YIJIa, TEOPEMBI KOCUHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO YIJIA;
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BJIAJICTh MOHSATHEM MEPIEHAUKYISIPHOE CEYCHHE MPHU3MbI U YMETh NPUMEHATH €ro Mpu
peLIeHUH 3a/1a4;

UMETb MPEJCTABICHUE O JBOWCTBEHHOCTH MPABUIBHBIX MHOTOI'PAaHHUKOB;

UMETh TpeACTaBIeHHEe 00 akcuomMax o0beMa, MPUMEHATH (GOpMyasl  0O0BEMOB
PSMOYTOJIBHOTO MapajulesenuIe/ia, MPU3Mbl U IUPAMUIBI, TETPAdApa MPH PEIICHUH 3aa4;

UMETh TPEJICTABICHUE O JIBWKEHUSX B IIPOCTPAHCTBE: NMapajjIeIbHOM MEPEHOCE, CHMMETPUH
OTHOCHUTEJIBHO TUIOCKOCTH, LEHTPAIbHOW CHMMETPUH, IIOBOPOTE€ OTHOCHTEIBHO TMPSMOI,
BUHTOBOH CUMMETPUH, YMETh IPUMEHSATH UX IIPU PEILICHUH 3a/1a4;

YMETh PUMEHATH (OPMYIIBI 00bEMOB IPH PEIICHUHU 3a7ay;

HAXOJUTh 00BEM MapajuIeNenuIeia U TeTpasApa, 3aJlaHHbIX KOOPIMHATAMU CBOUX BEPIINH;
- 3a]1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HAXOJHUTh PACCTOSHUE OT TOYKH J0 IUIOCKOCTH B CUCTEME KOOP/ANHAT;

HaXOJUTh PACCTOSIHUE MEXAY CKpPEIIMBAIOUIMMHCA TPSMBIMU, 3aJaHHBIMH B CHCTEME
KOODP/IMHAT.

3 ®opMBbI KOHTPOJISl M OLEHKHU Pe3y/IbTATOB 0CBOCHMS AUCHMILIHHBI

KoHTpomns 1 o1ieHKa pe3ynbTaToOB OCBOCHHUS — 3TO BBISABICHHE, N3MEPEHUE U OLICHUBAHHE
pEe3yIbTaTOB OCBOEHUS TUCLMITIIMHBI.

B coorBerctBuM ¢ yueOHbIM MmiIaHoM crneunanbHocTd  20.02.05 Opranuzanus
ONEPATUBHOIO  (SKCTPEHHOr0) pearupoBaHMs B  YpPE3BbIUANHBIX CHUTyalusxX, paboueit
porpaMMoil 001ieo0pa3zoBaTesibHON y4eOHON AMCUUIUIMHBI Martematuka npeaycMaTpuBaeTcs
TEKYLIUI U IPOMEKYTOUHBIH KOHTPOJIb PE3yIbTaTOB OCBOCHHUS.

3.1 ®opMBbI TeKylIero KOHTPOJISI

Texkymuii KOHTPOJIb yCIIEBAEMOCTH INPEJICTABIIAET COOON MPOBEPKY YCBOCHMs y4eOHOIo
MaTepuala, peryiIspHO OCYIIECTBIISIEMYIO Ha IPOTSHKEHUH Kypca 00ydeHus!.

Texymuii KOHTpOJIb pe3yabTaTOB OCBOEHHS IUCLUIUIMHBI B COOTBETCTBUU € paboueit
OporpaMMOl M KaJeHJAPHO-TEMATHYECKHM IUIAHOM TPOUCXOAWT TIPU  HCIIONB30BAaHUH
CJIEAYIOUIMX 00s3aTeNbHBIX (POPM KOHTPOJIS:

— BBITIOJTHEHUE U 3aI[UTa IPAKTUIECKUX padoT,

— NIPOBEPKA BBIIIOJIHEHUSI CAMOCTOSTENIbHON PabOThI CTYAECHTOB,

— MPOBEPKA BBHITIOJTHEHUST KOHTPOJIBHBIX PadoT.

Bo Bpems mpoBeneHUs y4eOHBIX 3aHATUI OMOJHUTENIBHO HCHOIB3YIOTCS CIIEAYIOIINE
(GOopMBI TEKYIIETO0 KOHTPOJS — YCTHBIH OMpPOC, pEIIeHHe 3ajad, TEeCTHPOBAHHWE IO TeMaM
OTJIENIbHBIX 3aHATUH.

BoinosHeHue M 3a1MTAa NPaKTHYecKUX padot. [IpakTuyeckre paboOTHl MPOBOIATCS C
LIEJIbI0 YCBOGHUS U 3aKPEIUICHUs] pe3yJbTaTOB OCBOEHHS AMCLUIUIMHBL B Xoae mpakTuueckoit
paboThl o0yJaromumecs: y4arcs HCIOJIb30BaTh (POPMYIIBI, W MPUMEHSATh PAa3IUYHBIE METOTUKU
pacuera, aHaIM3MPOBATH IIOJIyUYEHHbIE pe3yJabTaThl U JelaThb BbIBOJABI, ONMpasCh Ha
TEOPETUYECKHUE 3HAHMUSL.

Crnucok MpakTUYeCKUX paboT:

[IpakTuueckas padora Nel «BoinonHeHnue apupMeTnueckux AeMCTBUIM HaJl YUCIaAMU»
[IpakTuyeckas padora Ne2 «KomrmiekcHbIE YuCiay

[Ipaktrueckass pabora Ne3d «lIpumeHeHHME KOMIUIEKCHBIX YHCENI TIPH PEHICHUH
(GU3NYECKUX U TEOMETPUUYECKHUX 3a1au

[Tpaktrueckas padota Nod «Brraucinenrne KOpHEH HATypaIbHON CTETICHNY

[Tpaktuyeckas pabota Ne5 «IIpeoOpazoBaHue YHCIOBBIX M OYKBEHHBIX BBIPAKCHMIH,
COJIEprKaIINX CTETICHI

[TpakTuyeckas padora Ne6 «B3zauMHO oOpaTHbIe HYHKIIUN

[TpakTrueckas padota No7 «MpparnnoHanbHble YpaBHEHUS

IIpakTruyeckas padora Ne§ «ppannoHanbHble HEPABEHCTBA
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[TpakTuyeckas pabora Ne9 «llokazarenbHble HEPAaBEHCTBA»

[TpakTrueckas padota Nel(Q «Pemenne npuKkIagHbIX 3a/1a4 HA CIOXKHBIC MPOIIEHTHI
[Tpaktuyeckas padora Nell «CBoiicTBa J0rapugmMoB»

[Tpaktrueckas padota Nel2 «JlorapudMuueckure ypaBHSHHs

[TpakTuyeckas padora Nel3 «Pemenne ypaBHeHUH rpadudecKuM METOIOM
[IpakTrueckas padota Nel4 «Pemenue norapuMudecKux ypaBHEHUN U HEPABEHCTBY
[Tpaktuyeckas pabora Nel5 «[IprMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOMKIECTB
[IpakTrueckas padota Nel6 «IIpumenenne GpopMys TBOWHOTO U MTOJIOBHHHOTO YTJIOBY
[TpakTuyeckas padora Nel7 «Dopmysbl IpUBEICHUS

[Ipaktrueckas padora Nel8 «lIpumMeHeHHEe OCHOBHBIX TPHUTOHOMETPHUYECKUX (HOPMYIT
111 IpeoOpa30BaHUsl TPUTOHOMETPHUYECKUX BBIPAKEHHUI»

[IpakTuueckas pabora Nel9 «ApkTraHreHc u apkkoTaHreHc. Pemenue ypaBHeHuit tg(x)=a
u ctg(x)=a»

[TpakTrueckas padota No2(0 «PemieHre TpPUrOHOMETPUIECKUX YPaBHEHUM
[Tpaktuyeckas pabora Ne21 «OqHOPOAHBIE TPUTOHOMETPHUYECKUE YPABHEHHS
[Tpaktrueckas pabora Ne22 «PermieHue TpPUrOHOMETPUUYECKUX YPaBHEHUH, TPUBOJIUMBIX
K KBaJpaTHOMY»

ITpakTuyeckas pabora Ne23 «Pemienne TpUroHOMETPUUECKUX HEPABEHCTB
[TpakTryeckas pabora Ne24 «[loaroTroBka K UTOTOBOM KOHTPOJILHOW paboTe)
ITpakTuyeckas pabora Ne25 «PyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLIECCax»
[TpakTuyeckas pabora Ne26 «MccnenoBanue GpyHKITUN

[IpakTruueckas pabora Ne27 «Pa3menieHus, coueTaHus, NepecTaHOBKI

[IpakTuueckast padora Ne28 «PemeHne npakTu4eckux 3ajad ¢ MCIOIb30BAaHUEM IPABUII
NIEPECTAHOBKU U pa3MeIleHUs] KOMOMHATOPUKU

[IpakTuueckass pabora Ne29 «PemieHne NpakTHYECKUX 3aJad C IPUMEHEHUEM IpaBUIl
pa3MELICHUs U COUYETaHUS»

[Ipaktuueckast pabora Ne30 «Pemienue 3amay KOMOMHATOPHUKH, NpPUMEHSs OUHOM
Hsrorona u tpeyrosbauk [lackansa»

[IpakTuueckas padora Ne31 «Pemienue 3aa4 ¢ IpUMEHEHUEM CBOMCTB BEPOSITHOCTEI»
[IpakTuueckas pabora Ne32 «Mepsl pazdpoca ciydailHOM BETUYHHBI»

[TpakTuueckas padora Ne33 «PemieHune mpakTHYECKUX 3aad Ha 00pabOTKY YHCIIOBBIX
JAHHBIX»

[IpakTuueckas padora Ne34 «Apudmernueckas u reomeTpudeckasi IpoOrpeccusi»
ITpaktnyeckas pabora Ne35 «Cymma OeckoHedyHO YObIBarolled TIeoMeTpUYecKon
IIPOrPECCUN»

ITpakTryeckas padora Ne36 «cnonb30BaHME IPOTrPECCUH [T PELLICHUS peabHbIX 3a]a4
MIPUKJIAHOTO XapaKTepay

ITpaktuyeckas pabora Ne37 «lIpumeHeHne TaOMUIBI MPOU3BOJHBIX BIEMEHTAPHBIX
byHKIHI

ITpaktuyeckas pabora Ne38 «CBsi3b NpPOM3BOJHOW M TNPOMEXKYTKOB BO3pacTaHHs WU
yObIBaHUS (QYHKIIUN

ITpaktuyeckas pabora Ne39 «llpoBeneHue ¢ MOMOIIBIO NMPOU3BOAHOIN HCCIIEOBAHUS
byHKIINY

[TpakTruyeckas padora Ne40 «Haubosnbliee n HauMeHblee 3HaYeHUE (QYHKIIUN
[Ipaktrueckas padota Ned1 «Btopas npousBoHas GyHKITHII)

[TpakTruyeckas pabora Ne42 «BoinykiocTs rpaduka QyHKIMH, TOUKH Teperndar»
[Tpaktrueckas padota Ned3 «IIpumeHeHne MPOW3BOJHOW K IMOCTPOSHUIO TpadUKOB
GbyHKIHI

[IpakTuueckast pabora Ned44 «cnonb3oBaHHe T€OMETPUIECKOTO U (PU3MUECKOTO CMBICIIA
IIPOU3BOIHON JUIsl pEIIEHUS 3a1a4»

[IpakTuueckas padbora Ne45S «lIpaBuna HaxoxkJ1eHUS IEPBOOOPA3HBIX»

IIpaktnyeckas pabora Ned6 «PemeHwe 3amay Ha CBS3b IEpPBOOOpa3HONM U ee
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MIPOU3BOIHON»

[Tpaktrueckas padota Ned7 «[IpuMeHeHre HHTETpaIA JIJIs BEIYUCICHUS TUTOIIAICH)
[Ipaktuyeckas padora Ned48 «[IpumeHeHue WHTerpaja JUis BBIYUCICHHUS (PU3MUECKUX
BEJINYUH»

[Ipaktuyeckas pabora Ned9 «IIpumeHeHue MPOU3BOAHOW M HWHTErpaja K PEIICHUIO
MPAKTUYECKUX 3a/1a4»

[TpakTuueckas pabora Ne50 «Metoa pa3noKeHus: Ha MHOKHUTEITN

[Ipaktrueckas pabora NeS1 «Meton BBeneHHS HOBOM TMEPEMEHHOW IS PEHICHUS
YpaBHEHUI»

[Ipaktrueckas pabora Ne52 «PemieHne HEpaBeHCTB C OJHOM IepeMeHHOH. MeTon
HUHTEPBAJIOB»

[TpakTrueckas padota Ne53 «Cuctembl ypaBHeHUH. MeTO MOICTAaHOBKI
[TpakTuueckas pabota Ne54 «Cuctemsl ypaBHeHUH. MeTo anreOpandeckoro CIOKEHUSD)
[Ipaktnueckas pabora No55 «Cuctembl ypaBHeHHH. MeTon BBEJIEHUS HOBBIX
[IEPEMEHHBIX»

[IpakTuueckass pabora Ne56 «lIpumeneHue omnpenenuTenst Uil PELICHHS CHCTEMBI
JIMHEWHBIX YPABHEHUN»

[Ipaktuueckass padora No57 «lIpumeHeHHe MaTeMaTHYeCKHMX METOAOB JJsl PeIlIeHUs
COJIEpKaTeNbHbIX 3a/1a4»

[IpakTuueckas padora No58 «IIpsmMoyroibHbIi mapanienenunen

[IpakTuueckast pabora NeS9 «PemieHue crepeoMeTpUUYECKUX 3aad, CBSI3aHHBIX C
MEPIEeHIUKYISIPHOCTHIO MPSIMBIX U IJIOCKOCTEH, UCTIONB3Ys TUIaHUMETpUYecKre (PaKkThl U
METOJIbI»

[TpakTuueckas padora Ne60 «ILnomans moBepXHOCTH MPU3MBI, TUPAMUIIBD)
[IpaxTuueckas padora Ne61 «llnomans noBepXHOCTH LMIMHAPA»

[IpakTuueckas padora Ne62 «llnomans 60KOBOH U MOJTHON MOBEPXHOCTH KOHYCa»
[IpakTuueckas padora Ne63 «Bpruncienue miomnaau NoOBEPXHOCTHU TeJl BpaILlEHUs»
[Ipaktuueckass pabora Ne64 «BpluucieHue 5>IEMEHTOB MHOTOIPaHHUKOB: pEOpa,
JaroHal, yribh»

[IpakTuueckas pabora Ne65 «O6beM mpu3Mbl, HWIKHIAPA, TUPAMUIBL, KOHYCA U I1apay
[Tpaktrueckas padota Ne66 «Pemienue 3amau ¢ mpumeHeHueM Gopmyi oobeMa Tem
ITpakTuyeckas pabora Ne67 «PemeHue 3agad Ha KOMOMHALMIO U MOA00ME O0BEMHBIX
TE»

ITpakTuyeckas pabora Ne68 «IIpocTeiine 3a1aun B KOOpIUHATAX)

[IpakTuueckas padora Ne69 «Pemienune 3aau ¢ TOMOIIbIO KOOPAUHATY

[TpakTryeckas pabora Ne70 «[loBTOpeHHE U3y4EHHOT 0

[IpaxTuueckas pabora Ne71 «lloBropeHue n3y4eHHOro»

IIpakTnueckas padora Nel «BrinonHeHne apupMeTHUECKUX ASHCTBUI HaJ YUCIaMU»

5 1 5
1723_170§+3E
0,8025
5 7 1
) (495—465)*2§+0,6
0,2

' (3%+4,3 75):192

A (58%—56%):0,8+2%*0,225
. 3 3

3 3 5
(63-355)"5;
‘(21-1,25):2,5

0,012 0,04104 1
6. (T-l-T) * 4560 — 425




7.

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

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

3 1
7.0,2625—33.(68,1.7,5—7%+1,02)

6 28
—
+45 145

0,75*2%—0,08

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

9.152 —
4
7_7

10.

(5:6'25-‘-72*14%)__

4
5

((40%—38%):10.9+(8 30)*1%)*4,2

0,008

I[IpakTuyeckas padora Ne2

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

Haiitu cymmy, pa3HOCTb, TPOU3BEICHNE U YACTHOE ABYX KOMIUIEKCHBIX YHUCEIl B

anredpanveckoit popme.

1.z, =2 +3i, 7,
2.z, =3+ 4, Z,
3.2] = 1—21. 27
4.2, = 2 + 5i, 7y
8.z, =3-=8i, Z;
6.z, =3~-7i, Z;
7.21 =2+ 61, 2y
8.21 =4+ 2i, Zo
9.2z, =5+31 7,

10.z, = 6 - 2i, Z;
1.2z, =7 + 9i, Z,
12. Z1:= 3-171, 2y
13.z, = 4 + 3i, Z;
14.2z, =8 + 3i, Z;
15.2, =8 - 2i, Zy
16.2; =9 + 2i, 72
17.2, =7 + 3i, 7,
18.2, = 6 — 4i, Z;

IIpakTnueckas padora

Ne3

1+
1-—-1.

= 5 J
-1 =

2L
2 -1

—z 41,
-2 - i,

3+L
31

—3+L
-3 = .

4+ 1.
4 -1

—4+ i,
—4=i

S+1L
5—1i.

(bu3NYECKUX U TEOMETPUUECKUX 3a7au»

19.2, =5+ 4i,

20. z,
21. z,
22. 2,
23. 2
24. z,
25. z,
26. 2,
27. z,
28. 2
29. z,
30. z,
31. z,
32. 2,
33. Z
34. z,
35. 2,
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 + 51,
8+ 3i,
-7 = 2i,
5+ 8i,
-2+ 4,
-5 — 44,

Zz
Z2

«[IpumeHeHHEe KOMIUJIEKCHBIX YHCENT TMpPU PELICHUU

-5+ 1.
-5 = 1.
6 +i.
6—I.
-0+
-6 — L.
7+ 1.
7 =1
-7 + 1.
—f — L
8+ L.
8—1i.
-8 - i.
9+i.
9—L.
-9 + 1.
-9 —[.
10 +i.

«HpI/IMeHeHI/Ie KOMIUJICKCHBIX 4YHCEJI 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.

IIpakTnyeckas padora Ned4 «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 NeS5 «lIpeoOpazoBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAKCHHIM,
COJIeprKalINX CTEIIEHU

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.

Vol

VIpocTHTE BHIPaKCHHE = 2./y.

1

1+y*+y
3adanue 7.

a—-16
YipocTuTe BhIpaXKeHne ——— —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 (YHKIMH OGPATHOH Y = X°, €CIIH 9TO BO3MOYXKHO.

4. Haiinute MHOKECTBO 3HA4EHUH KaXKJI0W M3 B3aMMHO 0OpaTHBIX GyHKUuH f(x), g(x),
ecnu u3BecTHO, 4to D(f) = (0; +o0), D(g) = (—o0; —1]

5. SBnsercs nmu QyHkuuu oOpaTUMBIMU Ha Bceil oOsactu omnpeaeneHus? Ecmu na, To
HaiiuTe 0GPaTHYIO K Heil. a) y = x°; b) f(x) = (x —3)*;¢) y = ﬁ

6. SIBRsOTCS M B3aMMHO 0OpaTHBIMU (DYHKIMHU: a) 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( «PemeHue npukiIaaHbIX 3a7a4 Ha CJIOKHBIE TTPOIICHTHDY

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

A- cymma BKJIaJa;
R- cTaBka nporeHTa;
T- KOoIMYECTBO MEPUOJIOB;
S- nmonydaemasi cymma.
PaccMoTpuM HECKONTBKO 33124, PEIIaeMbIX 110 3TOH GopMyIe.

3aoanue 1.
Paccuurare cymmy Bkiaga uepe3 3 rojaa IpHu ClI0KHOM mpoueHTHOM craBke 10%

TOJIOBBIX, eciu ObL10 BioxkeHo 100000 pybneit.

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

BKJIaMuuK xo4ueT noinydutsh 120000 py6iieit npu nepBoHadansHoM B3HOce 100000 pyOneit?

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.
s oOyuenus B kojutemxe HeoOxomumo 120000 py6neit. Pogutenu OxcaHbl MOIOKUIH

B Oank 75000 pyOneil mon 6% ronoBbIX (CllOKHas MPOLIEHTHAs cTaBKa). byner nm y Hux
HeoOxoauMas cymma, eciii noka OkcaHa B IepBoM Kiiacce (CUMTaTh o0ydeHue B 1kose 9 jier)?

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

pyonei. OguH OaHK mpesiaraeT BIOXKUTH JeHbrU moj 8% romoBwix, a apyrou - moa 0,5% B
Mmecsi. Kakomy 6aHky oTaats npeanourenue bopucy?

3aoanue 6.
Kakyio cymMMy HYXHO BJIOXHTb B OaHK, 4TOObI uepe3 3 rojga Ha cueTy Obuio 59550

pyOsel, eciu cio>kHasi MPOLIEHTHAsI cTaBka Oanka paBHa 0,5% B mecs?

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—
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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).
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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 cucTteM ypaBHEHUH ['papukoM ypaBHEHHS C JABYMS
HEPEMEHHBIMH Ha3bIBAETCS MHOYKECTBO TOYEK KOOPIMHATHOM MIOCKOCTH, KOOPIMHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE paBEHCTBO. |'paduku ypaBHEHHIl ¢ IByMs INEepeMEHHBIMHU
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

1
r) log.L x = -3

.

| = Il

B) lgz =

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

BcenomHuM, uTO KBajpaT J00Oro 4yMcia Bcerjga Oofbllle WJIM pPaBeH HyNs W elle pas
BHHUMAaTEJIbHO IOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
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 IpAMOYTOJIBHOM TPEYTOJBHUKE CHHYC OJHOTO OCTPOTO YIJIa paBEH KOCUHYCY JPYIroro
(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€TBEPTH MPUHAIICIKHUT yToJl (.

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 Yrojl @, YTO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin = - ; cosa = —

HOI[CTaBJ'IHeM 3HaAYCHUEC B OCHOBHOC TPUT'OHOMETPHUYECCKOEC TOXKIACCTBO, IIPOBEPIAEM

. 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 KOTaHI€HC paBeH -2; -7; 1/3; 15/2?

3aoanue 5

Mosket nu TaHrec yriia paBHAThCA -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. YpocTute BbIpakeHNE

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)

IIpakTnyeckas padora Nel8 «IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYIT

JUTSL TPe0O0Pa30BaHUS TPUTOHOMETPHUECKUX BBIPAKCHU»
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

18



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 ypaBHEeHUE

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, IPUHAJICKAINE TPOMEKYTKY [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 TpUroHOMeTPUYECKHX YPABHEHHMID»
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. Pemmute 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 TpUTOHOMETPHYECKHUX YPABHEHUI, MPUBOAUMBIX K KBaJPaTHOMY>
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 ypaBHEeHUE

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. Breruucianrs
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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. BelunucianTb

2)

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

3anganue 4. Pemuth 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, BRIpQKEHHOTO B paIMaHaX:
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 JIEKUT yrojl & , eciu o =300".
3amanune 8. Haiinure 3HaueHWE KOCHHYCa yrila ¢, €CJIM HM3BECTHO, 4TO: sing= -0,6 wu

3—77:<05<27r
2

Vxt=3x-2

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

3aganue 10.

bankoBckas mporieHTHas ctaBka paBHa 12% romoBbix. KakoBa gomkHa ObITh TepBOHAYaIbHAS

CcyMMa BKJIaJia, 9TOOBI uepe3 2 rojia ero pasmep cocraBmil 56448 pyoOreit.

3ananue 11

CKONBKUMHU €IIOCOOAMH MOYKHO Pa3MECTUTh 6 pa3IM4HbIX aBTOMOOWJIEH B CEMH OJHOMECTHBIX

Ookcax?

IIpakTuyeckas padora Ne25 «DyHKIMOHAIBHBIE 3aBUCUMOCTH B peaIbHBIX MPOILIECCAX»
OTBeTuTH Ha BOIIPOCHI:

. KTo u3 yueHnsIx man omnpeneneHue QyHKIMHM KaKk U3MEHEHUE OPAMHATHI TOUYKU B 3aBUCHMOCTHU
OT U3MEHEHHUs ee abcuucchl?

2. Kto BnepBble cTan ynotpednars cioBo "GyHkuusa"?

3. Ko BniepBbIe ai siBHOE ompeesneHue GpyHKuuu?

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
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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 nHTEpBaIBl MOHOTOHHOCTH pyHKIMiL: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =
34+424x-3x2-x3;

IIpakTnyeckas padora Ne27 «Pa3zmMerienus, coueTaHus, IEPECTaHOBKI

3agaya 1.

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

3amaua 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAUHBIX YHCEII, Y KOTOPBIX Bce U(PHI HEUeTHbIE?

3amaua 3.

Heckonpko CTpok B KayecTBE CUMBOJIA CBOETO TOCYAapCTBa PEIIUIN HCIIONb30BaTh (iar B BUE
YeThIpeX MO IBeTy: Oemnblil, CHHMH, KpacHbld, 3eneHblid. CKOJBKO BCEro CTpaH MOTYT
MCII0JIb30BaTh TAKYI0 CUMBOJIMKY?

3amaua 4.
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N3 mudp 1,2,3,5 cocTaBuinm Bce BO3MOXKHBIE YEThIPEX3HAUHbIe yKcia (0e3 MoBTOpeHuil udp).
CKOJIBKO Cpesii HUX TaKuX urces, kotopsie 6osbire 2000, Ho menbie 50007

3anaya 5.

CKOJIBKO CYHIECTBYET CIIOCOOOB 3aHATH 1-oe€, 2-0e, 3-¢ MecTa Ha yeMnuoHare 1o (yroomny, B
KOTOpOM y4dacTBYIOT 10 xkomann?

3agaua 6.

CKOJBKUMH  CIIOCOOAaMU  MOXHO JIEJIETUPOBATh TPOMX CTYIACHTOB Ha MEXKIyHAPOIAHYIO
KOH(epeHIHIO U3 9 4IeHOB Hay4HOTo olmiecTa?

IIpakTuyeckasi padora Ne28 «PemeHue NpakTHYECKUX 3aJad C HCIOJIb30BAHHEM IPABUII
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. [Ipennpustue MOXET MPEIOCTaBUTh padOTy MO OJTHOM CHEIUaTbHOCTH 4 KEHITUHAMU,
o Jpyrol - 6 MyXuuWHaMm, N0 TpeThed - 3 paboTHHMKAM He3aBUCHUMO OT mosia. CKOJIBKUMU
croco0aMy MOYKHO 3aIlOTHUTh BAKAaHTHBIC MECTA, €CJIU UMEIOTCS 14 IPETeHACHTOB: 6 KSHIIUH U
8 My>KUuH?

33.,[[21‘121 3.B MMaCCaAXXUPCKOM I10€3JC 9 BaroHoB. CKOJIBKHMH CIIOCOOaMH MOKHO pacCauTh B
noe3ac 4 YCJIOBCKA, IMTPH YCIIOBUHU, UTO BCC OHU JOJIKHBI €XaTb B PA3JIMYHBIX Baronax?

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

3anmava 5. I'pynny u3 20 cTyIeHTOB HYKHO pa3AeNuTh Ha 3 Opurasl, mpuyeM B MEPBYIO OpUraay
JIOJKHBI BXOJIUTH 3 4eloBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOIBKUMHU CrIOCO0aMU 3TO
MO>KHO CJIENAaTh.

3amaga 6. Jlnga ywactus B KoMmaHjae TpeHep orOupaer 5 manpuukoB u3 10. Ckonbkumu
crioco0aMM OH MOXET C(OPMHUPOBATH KOMAHJY, €CIM 2 OIpelesIeHHbIX MajbuuKa JOJKHBI
BOWTH B KOMaH]y?

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 TPEX3HAYHOTO IIU(PPOBOT0 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.

CxonpKUMHU c1IocO0aMU MOKHO COCTaBUTh OYKET U3 7 I[BETOB, €CIIU B BallleM pacnopshkeHuu 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 HOpH,Z[Ke?

IpakTnyeckas padora Ne3() «Pemenue 3a7au KOMOMHATOPUKY, IpUMeHsist OmHOM HpioToHA 1
TpeyroiapHukK 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;.

Haiitn anre6Gpanueckyto cymMmy Ko3((UIHEHTOB MHOTOWIEHAa OTHOCHUTEIBHO X,

v 17
noJty4aemoro B pasioxkennu 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,
HAUTH BEPOSATHOCTh TOTO, YTO OH OyAeT: a) OebiM, 0) KpaCHBIM, B) YEPHBIM.

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

Habupas Homep Tenedona, aboHeHT 3a0bUT Be mocienHue MUdpbl, HO MOMHUT, YTO OJHA W3
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
«ISITEPKU», a ofaHa U3 MUpp — TO JIU «ceMEpPKa», TO JH «BOChbMEpPKay. KakoBa BEeposSTHOCTH
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 OYKOB BKIIFOUUTENBHO.

3amganue 6

B mudt 20-3TakHOro saoma Ha IepBOM JdTaxke 3amuiM 3 uenoBeka. M moexamu. Haiftu
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 UETBHIPEX CAAHHBIX KapTax OyJeT OJIMH Ty3 U OJAUH KOPOJb?
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 OyJIeT KaueCTBEHHOM, a 0/1Ha — OpakoBaHHOM; B) 00e JieTanu OpakoBaHHHBI.
3amganue 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 MOTYUUTh?

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.

3amanne 2. Haiitm cpegHee apudMeTHYECKOE W MaTeMaTHYeCKOe OXHUIAaHUE 3HAYeHUN
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

3aganue 4. HaliTi qucniepcHio u cpeHee KBaJIpaTUuHOE OTKIOHCHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne mpakTHYecKMX 3aaad Ha OOpabOTKY YHCIOBBIX
JAHHBIX)

3aoanue 1

Haiinem MareMaTudeckoe OXKHUIAaHUE CIy4yallHOW BENUYMHBI X — YHUCIIA CTaHAApPTHBIX JeTajnen

cpenu Tpex, oToOpaHHBIX U3 maptuu B 10 getaneid, cpenu KOTOpbiX 2 OpakoBaHHBIX. COCTaBUM

psa pacnpeaeneHus st X. M3 ycnoBus 3afaun cliefyeT, 9YTo 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) maTtematuyeckoe OXuaaHue; 2) AUCHEPCHIO; 3) CpelHee KBaJApaTUYECKOe
OTKJIOHEHHUE.

3aoanue 3

Haiitu: a) maremarndeckoe oxwujnaHue, 0) AMCIEPCUIO, B) CpelHEe KBaJpaTUYecKoe
OTKJIOHEHHE JUCKPETHOM CIy4yallHOM BEJIMYMHBI X IO U3BECTHOMY 3aKOHY €€ pacIlpeleleHMUs,
3aJJaHHOMY TaOJIMYHO:

X |8 4 6 5

P 0,2 0,5 02 10,1

3ananue 4
HenpepsiBHas cinydaiiHas BenmuurHa X 3a/laHa HHTETPaIbHOM (QYHKIUEH pacripeeseHus:
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

PaGounit oOciayxuBaeT Tpu ctaHka. Mi3BecTHO, UTO BEpOSTHOCTH Oecniepe0oitHoi 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, UTO 3@ 3TOT Yac JUIIb 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 okujpaHue, 0) AWCIEPCHIO, B) CpeIHEEe KBaapaTUYCCKOE
OTKJIOHEHHE AUCKPETHOH CIly4aiilHON BETWYMHBI X 10 M3BECTHOMY 3aKOHY €€ paclpejesieHus,
3alaHHOMY TaOJIUYHO:

X 18 4 6 5

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

IIpakTuyeckasi padora Ne3d«Apudmerndeckas U reOMETPUUECKAs IIPOTPECCHS
3anmanue 1. Jlana apudmernueckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanwue 2. Halitu cymmbl Sn juis apudmeTndeckux nporpeccuii an, al =2, d=1,n=10
3amanne 3. Mexay uucinamu 7 ¥ 35 BCTaBbTE IIECTh TAKWUX YHCEN, YTOObI OHM BMECTE C
JAHHBIMU YHCIIaMU 00pa30Baliu apu(PMETUYECKYIO POTPECCHIO.
3ananue 4. HaiiTu nepBbIid 4WieH U pa3HOCTh apu(hMETHIECKON IPOTPECCUH, €CIIH:
a,+a, =42 a,+a; =24
{am —a, =21 {32-33 =60
3amanne 5. Jlana apudmernueckas nmporpeccusi: —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 reomerpuueckasi Mporpeccus C MOJOXKHUTENbHBIMH WieHamMu bn . Haiitu b5,
b,-b,=6

ey |1 +Dy =18

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

IIpakTnueckass padora Ned5. «Cymma OeckOHEYHO YOBIBalOIIEH TIe€OMETpUYECKON
MIPOrPECCUN»

3aoanue 1

[IpencraBuTh B BUuAe 0OBIKHOBEHHOU apo6u 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 OoJIbIe €€ MepBOTO
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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 NPOU3BOJHBIX SJIEMEHTAPHBIX
byHKIII
3aoanue. Berauciauth Ipou3BOIHYIO (DYHKIIHH:

1. x”7 +5x° 4+ 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 «Cpsi3b MPOU3BOAHON U MTPOMEKYTKOB BO3pACTAaHUSI M YOBIBaHUS
byHKIIAI

3ananue 1. Ha pucynke nzo0paxeHn rpaduk GyHKuu ¥ = f(z) | onpeaesieHHON Ha uHTepBae ( —
0,5;4,3).Onpenenute KOTMIECTBO LETBIX TOUEK (Y KOTOPHIX KOOPJWHATA — I1E€JI0€ YHCII0), B
KOTOPBIX MPOU3BOAHAS PYHKIIUU MOJIOKUTENbHA, 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 wu3obOpaxen rpaduk ¥=I(z)— mnpousBogHol GyHKIMKH Y= 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. «llpoBeneHue ¢ 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 3HadeHus1 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 GyHKIHIO U TOCTpoiiTe eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinute HanGombiee U HauMeHbIIee 3HadeHus GyHkun f(x) = x'—2x*+ 3 ma IIPOMEXKYTKE [-

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

Jns dynkuuit, rpa@ Uk KOTOPhIX H300paKeHbI HA PUCYHKE, a-T HalIuTe:
1) TOukM MakCMMyMa U MUHUMyMa (PYHKIMH; 2) SKCTPEMYMbI (PYHKIIHH.
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y‘r yA
5 b e
3 sl 1/
\ //' \
/ ‘ 4 : - /’ \_2 v[' / .l‘lLA [ . '
=t1=b1 =2 \Jo1 | /| § \7 [x | -6 -4 \| o] T 2 4\5. |
' .- » ! ¥
-3 -3 s
a) 6)
A y‘r
....... 5 ®
3
= bl s
Y= P -6 \A/-2 ol T2 Nd) 6%
-9 i —2

B) r)
3adanue 2
Hauepture 3cku3 rpaduka GpyHKIUN
) x,.,.=-3x.,.,=4f(3)=5f4)=-5:2) x,, =5 x,,, =2, f(-=5=1f(2)=6;
3) f—uemnaa,x,,, =-3,x,.,=0,f(=3)=4, f(0)=0;
4) f —wuevemnas , x,, =2,x,. =95, f(2)=3, f(5)=—4.
3adanue 3
Haiinure Toukn MakcuMymMa 1 MUHIMYMa (QYHKITUH €€ MAKCUMYMbl 1 MUHUMYMBI

Dy=-x>+6x-8;2) yzi;3) yzi—l;
x—2 x+1
4) y=—x+3),5) y=3sinx-1;6)y=1+21gx.
3aoanue 4
Haiinute Touku skcTpeMyMa (GYHKIIUU U SKCTPEMYMBI () yHKITHH

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

3adanue 5
JlokaxkuTe Cleqyromne yTBepKACHUS:

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 QyHKIHID
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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 QyHKINHU, TOUYKUA TEPETHO
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. Haiitn Toukn mepernba M MHTEPBAJIBl BHITYKIOCTH M BMSATHHBI IPaUKOB QYHKINH
¥ =1—q3||(x—4)5.

IIpakTnyeckas padora Ned3 «I[IpuMeHeHre TPOU3BOIHON K IOCTPOSHUIO IpadUKOB (PYHKIHII»
3aoanue 1

C nomouipo MPOU3BOAHON HAWIUTE MPOMEXKYTKH Bo3pacTaHus M yObiBaHus QyHKuuu: f(X) =
2x” - 3x” - 36x + 40.

3aoanue 2

Vccnenyiite GyHKIHIO U 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 HaIWTEe MPOMEXKYTKH BO3pacTaHusi U yObIBaHMs (yHKIuH: 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 MPOU3BOAHOM HAWIWUTE MPOMEXKYTKH BO3pacTaHus U yObiBaHus QyHKIuu: 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 «lcronp30BaHHE T'€OMETPUUYECKOTO U (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 HEOJHOPOIHOM CTEpPIKHE JUTMHOM 25 cM., Macca KOTOporo (B T') pacrpesesieHa mo

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

1) OTCTOSAILIEH OT Hayaja CTEP>KHS Ha 3 CM.;

2) B KOHIIE CTEPIKHS.

Ne3. KonmunaecTBo QJICKTPHUYCCTBA, ITPOTCKAOIICE YCPE3 MMPOBOAHUK, 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 ABUKETCS MNPSIMOJIUHEHHO IIO

S T T NP
3aKOHY ()=351"+3t 1', e _ TepeMeIenye B CaHTUMETPax, | — BpeMs B CeKyH/ax), Oyaer

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 muiomans purypsl, orpanndeHHo rpadpukamu GyHKIUN y=2X,y=3X | npsmMoi x=1.
3aoanue 2

Haiitu 1omans  ¢urypel, orpaHuueHHOH rpadukamMu  (QYHKIOUA  y=sinx, y=cosX H
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npsimbiMu X=0,x=1/2.

3aoanue 3

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

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 «lIpumenenue HHTErpasa aisi BBYUCICHHUS (PU3HMUECKUX
BEJIMYMH»

. .
1. CkopocTb IBMKEHUS Tella 3aJaHa 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 ckopoctb 3aana ypasHennem ¥ = b 6t +7.

3. CkopocTh ABHKEHUS Tella MPONopIoHaIbHa KBaaApaTy BpeMeHH. HaliTu 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 JABUKCHUS.

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 TOYKOM OT Hayasa JIBMKEHUS 10 €€ OCTAHOBKH, €CIIH

CKOPOCTb €€ TIPAMONMHEHHOrO IBUKEHUS N3MEHSAETCA 110 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. Beruncnuth cuily AaBJIEHUs BOABI HA BEPTUKAIBHYIO NPSMOYTOJIbHYIO IIJIACTHHKY,
ocHoBaHue koTopoii 30 M, a BeicoTa 10 M, mpuueM BepXHUI KOHEI] IJIACTUHKU COBIIAIAeT
C YPOBHEM BOJIBI.

11. Beraucnuth crily JaBieHUS BOABI HA OJIHY U3 CTEHOK aKBapuyma, uMeromiero uiuHy 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 BBCIACHUA
5 ,_3 __, HOBOMIIEPEMEHHOMU.
3x—y x—3y
15 2
3x—y x-—3y N

! Hecnoxno 3ameruTh B  000MX  YpaBHEHHMSIX  CHUCTEMBI

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:

art +bx2 4+ e = 0, 2dea,b,c € R; B bukBagpatHbIX
YPaBHEHWAX BCeraa
MCMoNb3yeTcA HOBaA
z? = Y; nepemeHHas.

9 HOJ"I}I‘LIHE‘TCH KBapaTHOE
ay“ +by+c=0. ypaBHeHMe.

zt — 1322+ 12 =0;

3 — 1322 + 12 = 0;

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

OTgeT : {—2\.--"5; —1; 2v/3; 1}.

Kﬂ')‘.’yf{) 3aMeHY MOXCHO UChO0/163084M6 8 3MOM ypGGHEHUU?

+ ]

+ — =2
2110  z2411

= 2. (Crapaemcsa BbIMOgHO 0b03HauNTE.

4 5
+ —
2410  z2+10 +1

= 2; 2 +10 = ;

IIpakTnueckass padora NeS52 «PemeHne HEpaBeHCTB C OJHOM

nepeMeHHoil. Meton
UHTEPBAIOB)

Paccmotpum perienre B 001ieM Bue: flx) = g(x) (D).
® Ha3bIBAETCS YACTHBIM PEIICHHUEM, €CIIU flx0) > g(xo ].

MHOXecTBO BCEX YacTHBIX peIleHUH ecTh oOliee pemieHue (WM TPOCTO pPEelIeHHE)
HEpaBEHCTBA. PeINTh HEPABEHCTBO — 3HAYUT HANTH €ro 00IIee pereHume.

PaccMoTpuM oTiIM4MsI HEPABEHCTB OT YPaBHEHMIA:

1. Hmeet OecKOHEUHOE MHOXKECTBO pEIICHUH (KaK MPaBHIIO).

2.  HeBo3MmoxHa mpoBepKa MOJACTAHOBKOW B HCXOIHOE HEPABEHCTRO.

[ToaToMy HepaBeHCTBa MOXKHO pelIaTh TOJIbKO PaBHOCHJIBHBIMU MPeoOpa3oBaHUSIMMU:
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flx) =g(x)..=(2)..xeX
Pemenue HCPABCHCTBA 3aKJIIOYACTCA B 3daMCHC UCXOAHOTO HCPABCHCTBA boiee MMpOCTBIM, HO

PaBHOCHJIHBIM HEPABEHCTBOM.
Onpeoenenue 1.

HepasencrBa fx) > g(x) (1) n p(x) > k() (2) Ha3pIBaIOTCSI 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. 3HAUNT:
2x—1>0 < log(4x—1) =0

Onpenenenue 2. PaBHOCHILHOCTH 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 HEKOTOpPBIE U3 PABHOCUIIBHBIX MPe0Opa3oBaHMi:
L F@) > g() & f() —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 IMPUMEPLI, B KOTOPBIX MOKHO JOIMYCTHUTH TUIIOBBIC OIINOKU:

[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 U3BCCTCH.

_: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 IByX ypaBHEHUH ¢ ABYMs HEM3BECTHBIMU (1) U Tpex ypaBHEHHIA C 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 BBIPAKCHUSA, 3aBUCAINNC OT TpOﬁKH NEpEMCHHBIX X, Y U Z.

x "
YacTHpIM pemieHMeM cucTeMbl | Ha3biBaeTcs 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 YpaBHEHUS CUCTEMBI TIOJIyYUM BEPHBIC PAaBEHCTBA.

Pemnts cucreMy ypaBHEHUH O3HA4aeT HAUTH MHOXKECTBO BCEX €€ PELICHUM.

UTtoObl HaAWTHM MHOMXECTBO BCEX PEIIEHUH CHUCTEMBl, JIydlle BCEro IOJb30BaThCs
HKBUBAJICHTHBIMU WM PAaBHOCHUJIBHBIMH MPEeOOpa3oBaHUSMHU, TO €CTh TAaKMUMH, KOTOpbIE He
HCKaXXalOT MHOXECTBO peuleHud. B pesynprare Takux mnpeoOpa3oBaHUN Mbl TOJTy4aeM

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 00Jiee MPOCTOM U Tak 710 TeX MOp, OKa HE MOJyYUM OTBET.

MeTopl pelieHus CUCTEM C ITOMOIIBIO0 SKBUBAJIEHTHBIX MPe0Opa30BaHMIA:
-METOJI IIOJICTAHOBKH;
-METOJI aNre0panvdecKoro CIOKEHNUS,

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

[ToBTOpM MeTon mnoacTaHOBKUM. HamoMHuUM cyTh amaHHOro meroga. Mpel paccMaTpuBaeM
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 CUCTCMBI:

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

Takum o0pa3oM MBI TOy4aeM OJHO YypaBHEHHE (B JaHHOM cCllydyae IE€pBOE€) TOJIBKO
OTHOCHUTENBHO X. pelIaeM 3TO YpaBHEHHE, HAXOAWM BCE 3HAYCHUS X, IOJCTABISIEM HX B
BBIPAXKCHUC I Y 1 HAXOAUM COOTBCTCTBYIOIIUC 3HAYCHUA Y.

3. Pemienue npumepoB

[Tpumep 1 — pemuTh cUCTEMY METOJIOM MOJCTAHOBKH:

{x+}r=1
Xy =—2

B nanHOM ciyyae yao0HO U3 IEPBOr0 YpaBHEHMSI BHIPA3UTh 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 IIEPBOIro YpaBHCHUA BbIPA3UTH 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 T0JICTAHOBKH:

{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 COOTBETCTBYIOIIMC 3HAYCHUA Y
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Xx= x=4 o | == 4
{y=x+1 {y=—1—|—1 {y=
x=-1 x=-1 x=-—1
Caepusucs ¢ OJ13, 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 3HAUCHUS 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 nanHoM ciydyae ynoOHO U3 IepBOro ypaBHEHUS BBIPA3UTH Y:

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

[ToxcTaBuM MOTY4EHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHUE:

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 PELICHUHM CUCTEM JIMHEHHBIX
yYpaBHEHHA. DTO 3HAYUTEILHO YCKOPSIET MPOIIECC PEIICHUsI.

Meton Kpamepa MoxeT OBbITh HCIOJNIB30BaH B PEIIEHUH CHUCTEMBI CTOJIBKHX JIMHEHHBIX
ypaBHeHHfI, CKOJIbKO B KaXXAOM YpPaBHCHHUHW HCHU3BCCTHLIX. Ecmm OIpeaACIIUTCIIbL CUCTCMbI HC
paBeH Hymr0, To MeToJ] Kpamepa MoxkeT ObITh HCHOJIB30BAH B PEIICHUH, €CIIU )K€ PaBEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MoxeT OBITh HCHONB30BAH B PEHICHUU CUCTEM
JUHEWHBIX YpaBHEHHH, UMEIOIUX €AMHCTBEHHOE PELICHHE.

Omnpenenenne. OrnpenenuTenb, COCTaBIEHHBIH W3 KOIPQOUIMEHTOB MpPU HEU3BECTHBIX,
Ha3bIBAETCs ONPEACTUTENIEM CUCTEMBI U 0003HayaeTcs A (1enbTa).

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-2e(-3)
N T 3ed-1e2
.
_4+6 10,
12-2 10
31
. = ‘1 —3‘= Se(=3)—1e] _
T3 2] ze4-1e2
>
_—3-1_-10 _
T12-2 10
WTak, peweHne cuctemsol (2):
n=1x=-1
3apaHue 1. PelwunTtb cuctemy NiMHENHbIX YpaBHEHWUNA:
3x+iy=-1
{5x+9y:1
3apaHue 2. |£’eUJI/ITb CUCTEMY NMHENHBIX YpaBHeHUn MeTogomM Kpamepa:
ax—3v=1
{2x+ay:2
33112;111/1; 3. BboluuciauTh
oh 7
5%

IIpakTuyeckas padora NeS7. «[IpuMeHeHHE MaTEMaTHYECKUX METOOB ISl PEIICHUS
COJIEpIKaTENbHBIX 3a/1a4»

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

B cy6060Ty akiuu noAHsIMCH B IIeHE Ha HEU3BECTHOE YMCIIO MPOLIEHTOB, OJHAKO BO BTOPHUK
Ha TaKoe K€ YKCIIO MPOIIEHTOB OT HOBOIl CYMMBI OHH MojienIeBesd. B pe3ynbrare Takoro ckauka
IIeH, OHU cTaiu Ha 4% nemeBne. HeoOXoauMo y3HaTh MPOLIEHT, HA KOTOPBIM aKIMK yBEITHUUIN
CTOMMOCTH B Cy0OOTY.

WuTepHer-npoBaiiiep (KOMIaHUS, OKa3bIBAalOIAsh YCIYTd IO TOAKIIOUEHHIO K CETH
WuTepHer) npeiaraet Tpu TapupHBIX 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 Tpaduka)
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
Haubozee nemeBblid TapudHbli miad. Ckoilbko pyOsiel JOJDKEH 3allaTUTh MOJIb30BaTeNb 3a
Mecsl, €cIi ero Tpaduk AelcTBUTENbHO OyaeT paseH 600 MG?

Pemeno koMHaty ( BKJIIOYas MOTOJIOK) OKJIEUTh 000siMu. O6ou nokymnatores ¢ 3anacoM 20%
oT okjenBaeMoii miomanu. CtouMocTs 0060eB yka3aHa B Tabmiuie. [I0TOIOK pemeHo OKIeuTh
OenbIMi 000SMHU, CTEHBI - 3eJIEHBIMH.

[lupuna neepu komHaTh! paBHa 0,8 M, BeicoTa - 2 M. [llupuna okHa - 1,5 M, BbicoTa - 1 M.
CkonpKko pyOieit 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 mnapasuienorpaMmmoB 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, dYTo OokoBeie pebpa AA;, BB,, DDy,
CC, mapamnenshubl. Takum 00pa3oMm, COCTaBICHHAs W3 MapajljIeIoTPaMMOB TOBEPXHOCTh
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Ha3bIBACTCS MapaJljiesienuIea0M.
Takum 00pa3om, MOBEPXHOCTh Mapajlieenumea - 3TO CyMMa BCEX MapajuiesiorpaMMOB, U3
KOTOPBIX COCTABJICH MapajuieIeIume/.
CaoiicTBa mapaJuielienuiena
1. Ilpomueononoscnvle epanu napanierenunedd napaiieibHul U paeHbl.
(durypsl paBHBI, TO €CTh UX MOYXHO COBMECTUTD HAJIO)KCHHEM )

Hanpuwmep:
ABCD = AB;C D, (paBHbI€ mapaieaorpaMMbl IO OMIPEACIICHHUIO),

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. uaconanu napannenrenuneda nepecekaromcss 6 0OHOU MOUYKe U Oelsimcs 9Mou MouKoll
NONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHoit 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. Umeromess mpu yemeepku pasHuix u napaiieivhvlx 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.

[Tyctes GokoBoe pebpo AA; meprneHIuKyIsIpHO OCHOBaHHUIO (puc. 3). DTO O3HAYaeT, 4YTo
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 napa’suiesienuIe

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

Omnpenenenue. [lapa/uiesienunen Ha3bIBaeTcsi NPAMOYTOJIbHBIM, €CIIH €TI0 OOKOBBIC
peOpa nepreHAuKYISIPHBI K OCHOBaHUI0. 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 OCHOBaHUH JICKUT NPSIMOYTOJIbHUK.

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.

Wtak, npAMOYroJibHbINH NapaJuleJieNuie]l - 3T0 HapajlleNenune], y KOTOporo OOKOBbIE
pedpa mneprneHAuKYIApHbl OCHOBaHUIO. OCHOBaHMe NPAMOYIroJILHOIO NapaJulesenunena -
NPSIMOYT0JIbHUK.
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Ceoticmea npsamoy2oivbHo20 napaiienenuneod
1. B npamoyzonvHom napanieienunede 8ce ulecms epaneti NPAmoy2oabHUKU.
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 npamMoy20ibHO20 napaieienuneda npsamvle.

Paccmotpum, Hanmpumep, OBYTpaHHBIA YTOJI TMPSIMOYTOJILHOTO IMapalijielienuiea ¢ pedpom
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 muiockoct A1 B1CD,. Toraga paccMaTpuBaeMblil JBYTpaHHbIN yrojl MOKHO €lie 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 yrna. ZA;AD = 90°, 3Hauut, AByrpaHHbIi yron mnpu 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

Ksaopam ouazonanu npsamoyzonvrnoco napanienenuneda pases cymme K8aopamos mpex e2o
uzmMepeHull.

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

Hano: ABCDA;BC;D; — nmpsimoyrosibHbIN NTapajuienenumnes (puc. 5).

—_ 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 IIudaropa:
AC] = AC* +CC]
Pacemorpum npsmoyronbabiid TpeyrodbHUK ABC. Tlo Teopeme [Tudaropa:

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 npsamoyzonvrnoco napannenrenuneda pasHbl.

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. IIpsiMOyroJibHbIN NapaJuieenunel, y KOTOPOro Bce TPU H3MepeHHs

PaBHbI, HA3bIBACTCHA KyﬁOM .

Bce epanu kyba — smo pasnvie keaopamul.
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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.

55



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,
3HaunT, Miockocth ABC;u A;B;D mnepneHaukymspHbl MO NpPU3HAKY, YTO U TPeOOBAIOCH
JI0Ka3aTh.

IIpakTuyeckass padora NeS9 «PemeHne crepeoMeTpUYECKUX 3a7ad, CBS3aHHBIX C
NEPHNCHAUKYJIAPHOCTBIO MPAMBIX U HHOCKOCTGI;'I, HCIIOJIB3YA IIJIAHUMCTPHYCCKUC (baKTBI u
METOJIbI»

«IlepneHAUKYJISIPHOCTD MPSAMOM M MJIOCKOCTH)

Bapuant 1
B, .
A ' 4 Al. ITonp3ysich N300paKeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceueHus npsamoit AD ¢ mockocteio 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 miockocred 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. TTonb3ysch n300pakeHneM Ha pUCYHKE 1, 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 ¢ muiockoctero
ABC;
0) JIMHUIO nepeceuenus miockocred PKC u ADC.




Bl. Touka O — HEHTp OKPYKHOCTH, OMHUCAHHON 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. TlpsimMas a mapajuielbHa MJIOCKOCTH 0, MpsiMasi b Taxke mapajiesibHa TIOCKOCTH
o. Moryt i a u b:
a) beiTh mapamnenbHpIMU?
0) Ilepecekarncs?
B) BbITh ckpermuBaronmmMucs npsaMbIMu?
2. Touka M JICKUT BHE MIJIOCKOCTH napajuiesorpaMmma ABCD.
a) Jlokaxure, 4yTOo cpeaHue JuUHUM TpeyroibHukoB MAD u MBC mnapannenbHsbl.
6) Haiinure »Tu cpenHue JTUHUM, ecid OOKOBas CTOpPOHA IapajenorpaMma paBHa 5, a
€ro BbICOTA paBHasi 4 U JIETUT CTOPOHY, K KOTOPOI IPOBE/IeHA, MOIO0JIaM.
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 rpagycos, 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. Tpeyroasauk ABC u tpaneuus KMNP wnmeror obmyro cpennioro nunuto EF, MNJEF,
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 ckpemuBaroruecs.

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 momans TOBEPXHOCTH MHOTOTPAHHUKA, W300paXEHHOTO HAa pHUCYHKE (Bce
JBYTPaHHbBIE YTJIbI IPSIMBIE).

3aganue 2

Uepe3 cpeaHiow JIMHUIO OCHOBAaHUS TPEYTrOJbHOM MPHU3MBI, IPOBEACHA IUIOCKOCTb,
napajuienbHass 00okoBoMmy peOpy. Haliaure tutomans OOKOBOM MOBEPXHOCTH MPHU3MBI, €CIU
II0MIa/1b OOKOBOW MOBEPXHOCTH OTCEUYEHHOM TPEYroabHOM MPU3MBI paBHa 37.

3aganue 3

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

P -

\
-—

3aganue 4

Haiinute 06beM MHOTOrpaHHUKA, U300paKEHHOTO Ha PUCYHKE (BCE ABYTPaHHbIE YTJIbI MIPSMBIE).

S 1

IIpakTuyeckas pa6ora Ne61 «Ilmomranb MOBEpXHOCTH IJIUHIIPAY
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Puc. 1. unuanpudeckast 6ouka

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

Puc. 2. [1Iuzanckas Oamras

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

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

KoneuHo, u3mMepuTs miomaab OOKOBOW MOBEPXHOCTH IIMJIMHIPA MIPOCTO TaK HE TMOTYyYUTCS.
Ho npencraBum cebe Bce Ty xe 60uky, oOMoTanHyt0 TKaHbio. (Cm. Puc. 3.) Kak Haiitu mmomans
kycka Tkanu? Hy KoOHe4HO, pa3pe3aB TKaHb M pa3noxuB ee Ha ctone! Ilomyuurcs
MIPSIMOYTOJIBHUK, €T0 TIomas ierko HanaeM. (Cum. Puc. 4.)
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Puc. 5

CraenaeM Tak Ke C MUJIIMHAPOM. <<P33pC)KCM» €ro 60KOBy10 IMOBCPXHOCTb BAOJIb JII000IH

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

B
A - A

2

1 B ’ All

1

Puc. 6. Pa3BepTka 00KOBOI1 MOBEPXHOCTH

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

MPSIMOYTOJIbHUK A1 A28y By , TIe ‘411/1 A OJ/IHA M Ta € TOYKa Ha IWJIUHJpE (aHATOTUIHO 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 O0KOBOI1 MOBEPXHOCTH

Yro MBI 3HaeM Ipo 3TOT NpsMOYTobHUK? Ero cropona A4y paBHa BBICOTE LIMJIMHJpA (BEIb
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!
oGpasyiomas pasHa Bbicote). Jpyras cropora 4141 papra umHe 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

Hapsiny ¢ mmomaneio OOKOBOM MOBEPXHOCTH MOXKHO HAWTH M IJIOUIAIb IOJIHOW
noepxHoctu. Jlns 3TOro K Iuiom@aad OOKOBOM IOBEPXHOCTH HAA0 NpUOABUTH IJIOLIAU

R TR?

ocHoBaHUH. Ho kaxkj0e OCHOBaHKE — 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

IIpumep 1. Ilnomane G0KOBOM MOBEPXHOCTH IMIMHJpA paBHA 5. Haitru IJI0IIAb OCEBOT'O
ceyenus muuHApa. (Cum. Puc. 8.)
See=Sgmil =2
Pemenne. Kak MbI 3HaeM, S6n = 2R h, aSoe=2RA 3 gy 0T T8 Ty

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 ocHoBanus u Beicoty. (Cm. 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 miomais

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

JIuaroHanbio u oopasyromieit pasen 300. Haiinure paguyc uuinmHapa, ero BhICOTY,

TUIOIAAN OOKOBOM U TOJIHOM MOBEPXHOCTEH U 00BEM.

4.Ilycte V, r u h cooTBEeTCTBEHHO 00BEM, PaJUyC U BbicOTa LuiuHApa. Haitaure:

a) V, ecim =22 e, h=3 cm; 6) r, 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 8§ CM M HAaKJIOHEHa K IUIOCKOCTH OCHOBaHUS moj yrioMm 30°.
Haiigute nosiHyro nNoBEpXHOCTh KOHYCA.
2. bokoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Haiiaure nmHy Xopisl
OCHOBaHUs, KOTOPasi BUIHA U3 BEPIUINUHBI KOHYCA MO YTIIOM 0.
3. Paguychl OCHOBaHMI yCEUEHHOTO KOHYyca paBHBI 3 U 6 cMm. Halimute O0KOBYIO TOBEPXHOCTH
KOHYCa, €CJIM €r0 BbICOTa paBHA 4 CM.
Bapuant 2
1. Boicota KoHyca paBHa 3 cM M cocTaBisieT ¢ oOpasytomed yron 60°. Haiigure momHyro
MTOBEPXHOCTh KOHYCA.
2. bokoBas MOBEpPXHOCTh KOHyca paBHa S, a oOpasyroomas — . Haiinute amuHy Xopabl
OCHOBaHU$, KOTOpasi BU/IHA U3 LIEHTPa OCHOBAHUS O] YIJIOM O
3. Paguyc OosbIero OCHOBaHMsI YCEUEHHOIO KOHyca paBeH 7 CM, a ero BbICOTa U 00pasyrolas
paBHBI 3 1 5 cM cOOTBEeTCTBeHHO. HaliinTe 60KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTuyeckass padora Ne64 «BbluuciieHHe ?3JIeMEHTOB MHOTOTPAHHUKOB: Ppéodpa,
AAATOHAJIH, YTJIBD»

I. OcHOBaHMEM NPSIMOM TPEYTrOJABHOM NPHU3MBI CIYKUT HPSIMOYTOJIBHBIA TPEYIOJbHHUK C
kareramu 6 u 8. Ilnomane ee moBepxHocTH paBHa 288. Haiinure BbICOTY IPU3MBI.

2. UYepe3 CpenHIO JIMHHAKO OCHOBAHMS TPEYrOJAbHOM TIPU3MBI NPOBEIEHA IIJIOCKOCTD,
napaiuiensHas 6okoBoMmy pebpy. Ilmomans GOKOBOH MOBEPXHOCTH OTCEYEHHOM TpeyroiabHOMH
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npu3Mbl paBHa 8. HaiinuTe miomaas O0OKOBOM MOBEPXHOCTH UCXOAHOM MPU3MBI.

3. OcHOBaHMEM MPAMON TPEYroabHOW MNPU3MbI CIYXKUT MPIMOYTOJIbHBIA TPEYTOJBHUK C
kareramu 6 u 8, BeicoTa npu3Msl paBHa 10. Haiinure muiomans ee moBepXHOCTH.

4. OcHOBaHHMEM TIPSIMOTO IMapajuieNenuieaa spisiercss pomo ¢ auaronamsmu 10 cm u 24 cm, a
BbICOTA Napauienenunena pasHa 10 cm. Haiinure Oonbliryro 1uaroHasnb napauienenunea.

5. Uepe3 nBa mpoTHBOJSKAMUX pedpa Kyba MPOBENEHO CEeYeHHUe, IUIONIAJlb KOTOPOro paBHA

64+/2. cM”. Haiimure peGpo Ky6a i ero JHaroHab.

6. B ocHOBaHMM TpsAMOIi MPHU3MBI JSKUT poMO ¢ auaroHansiMu, paBHbIMH 6 u 8. Ilmomans ee
nmoBepxHocTH paBHa 248. Haiigute 60koBoe peOpo 3TON MPU3MBI.

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

IIpakTuyeckasi padora Ne65 «O0beM NPU3MbI, HWINHAPA, MHPAMUIbI, KOHYCA U 1IApa)

Jlerko MM CHOXKHO BBIYUCIATH O0O0BeMbl? [loka MbI ymMeeM HaXOIUTh JIHUIIb OOBEMBI
napajieNienune 0B, UWIMHIPOB U HPU3M, MOITOMY 33j7a4ya BBIYHCICHHS OOBEMOB KaXKETCs
JIOBOJIBHO JIETKOU. JlelicTBUTENbHO, U (POPMYJIBl 10Ka3bIBAIUCH 0€3 Tpyaa, U BEIYMCICHHs ObUIN
HE CIUIIKOM rpomMo3akuMu. CoOCTBEHHO, popMysia sl HaX0XKAE€HUsI 00beMa MPSIMOYTOJIBHOTIO
napaJesenurne a U3BecTHa elle ¢ HayaJlbHOW HIKOJIBI.

Wnes Oblia OTHOCUTENBbHO MpocTa. Mbl BBenM 00beM KyOa, uepe3 Hero Halull o00beM
IPSIMOYTOJIBHOTO TMapajiesienuIesa, o CyTH, «pa3OuB» €ro Ha KyOMKH, OTCIOJIa MPULUIA 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
OBLIO BBICKA3aHO MPEINOJIOKEHNE, YTO 00beM MUPAMUJIBI PABEH TPETH 00beMa MPU3MBI C TeM
’)K€ OCHOBAHUEM M TOM K€ BBICOTOM. J[OKa3aTh 3TO HE CMOT HU OH, HHU MOJIYYUBILIHI MTO3/IHEE TOT
ke pesynbrar EBkima. Bnopouem, gaHHas Qopmyna  THOATBEp)KIAlach MPAKTUKOH —
JNEUCTBUTENILHO, MBI MOXXE€M H3MEPUTh 00BbeM JI000H KOHKPETHOW MUpaMUIBI C JIFOOOH
CTEMeHbI0 TOYHOCTU. Hampumep, ecnu B3sITh MUPAMUAKY U 3aTOTHUTH €€ YeM-HUOYAb (BOJIOM,
MEeCKOM), a MOTOM BBIUYHUCIUTH OOBEM TOTO, YEM MBI 3amlOJHSIN. Bripouem, ydeHble U MO cei
JIEHb TMBITAIOTCS Pa30UTh MPU3MY Ha TPU PABHBIX MUPAMUJIBI, YTO JOKa3ai1o Obl GopMyITy.

O0beM mupaMuabl M yCe4EeHHOM MUPAMHUABI
B namm auu Gpopmyna naBHO nokasaHa. M caenano 3To ¢ momounsto nuHTerpanos. [lomHnM,

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 BbIBeAeM 00beM mupamuabl. Haunem ¢ oObema TpeyroiabHOU
UpPaMULBL.

OABC (O

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

(

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

Paccmorpum nupamuny
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Puc. 1. Ilupamua OABC

I ax OH M
pPOBEZIEM OCb  , COBMAJAIOIIYIO C Jy4oM . PaccMOTpuM NpOU3BOJIBbHYIO TOUKY =~ Ha

o AB,C
9TOW OCH BHYTPH IMpaMubl. Uepe3 3Ty TOUKY NPOBEAEM cedeHue = 17 171 nepneHauKyisipHoe

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 CCUCHUC

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 IJIOCKOCTHU MMapaJlJICIIbHBI, 4 3HAYUT, N 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. IlonoOHble TpeyroabHUKH

Haiinewm, yemy paBeH ko3¢ GunueHT noqoous

MAAHO AA MO k
Paccmotpum nu-"17". OHm momoOHBI ¢ TeM ke KodpduuueHToM 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, Mbl JOKa3aiu, YTO 00beM TPEyroabHON MUpaMUIbl 3 .

Octanocy BbIBeCTH (GOpMYINy ISl NPOU3BOJIBHOM NHpPaMUIbl. DTO JI€NaeTcs MPOCTO:
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, TEOpeMa, KOTOPYIO MbI JOKa3adu: 00beM IHpaMHJIbI PaBEH TPETH

1
V==5-h
MPOU3BEACHHUS IJIOMIAAA €€ OCHOBAHUS U BBICOTEI 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 — [IOLAAN €€ OCHOBAaHUM.

Puc. 10. Yceuennas nupamuga

JoxazarenbcTBO (6€3 HHTErpasa)

1
Vigp. = =5+ B
Z[OK&)KCM, 4qTo 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 MMpamMHJia, - — BEpILUHA, — ocHoBanue (cm. Puc. 5).

S

B

P SABC
uc. 5. — TpeyroJjbHas MupaMuIa

JIONOJTHUM 3TY MUpPaMUIY A0 MPU3MBI C TEM K€ OCHOBaHMEM 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 TpeyroibHUKH, 00pa30BaBIIMECS MPH TPOBEICHUH JUArOHAIU ~ 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 IIOCKOCTH 1
paBHBl U

ABCS ECSE,
u paBHBI  BBICOTBL YW OCHOBaHHUA, 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 TpeyroJabHHUKH, 00pa30BaBIIMECS MPU MPOBEICHUH JUArOHAIN
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, nmycTb y yCEYEHHON NHUPAMHUJIBI OCHOBAaHUSA MMEIOT IIIOLIAIU ;
. o
BbIcOTa — . JIOCTPOUM 3Ty yceUeHHYI0 UpamMuay A0 oObluHOM nupamusl. [lycts = — BepiiuHa
My M,
U~ 2 COOTBETCTBEHHO.

nupaMuipl. OnmycTUM BBICOTY, OHa NEPECEeYeT OCHOBAHUS B TOUYKAX

IlycTh OM, ==x (cm. Puc. 11).
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Puc. 11. Mmmroctpanus K yciaoBHIO

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
NApaMUIbl U MAIIOH, 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 CHIIy (pOpMYJIBI pa3HOCTH Ky0OB. UTO 1 TpeOoBaIoCh JOKa3aTh.
IIpumep 1

3akpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUPaMU/Ibl IPUMEPOM.

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 JISKUT TNPAaBUIbHBIA  TpeyroapHuUk (cMm. Puc. 13),

_ a3 363
TOS_ 4 4 _91_.@.

Puc. 13. IIpaBunbHBINA TPEYTONIBHUK B OCHOBAaHUHU

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

@®opmyna ans8 BbBIYMCICHHS O0OBbEMa KOHyca B TOYHOCTH COBIQJAET C aHAJIOTWYHOM
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 noncraButh B Qopmyiny oObema HMUpaMUIbl IUIOIIATh, OCHOBAHMUS KOHYCA, TO €CTb

V =_nR%h
IUTOMIA/(b KPYyTa, TO MbI U IIPUXOIUM K (opMyJie )

JlokasbiBaercs ke (QopMmyna and  KOHyca  aOCONIOTHO — aHAJIOTMYHO  HUPaMUJE.
PaccmaTpuBaetcst Takast e 0Ch, OTMEYAeTCSd TOYHO TaKOe ke 1Moaolue, a Jaibine Oepercs 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 nupamua
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IIpakTnyeckas padora Ne 66. «Pemenne 3agau ¢ npuMeHeHrneM GopMyi oobema Te»
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 mnapamienenuneaa pauel 4, 5 wu 8. Hailigute o00Bbem

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 MPOBEACHO CEYEHHUE, JAeNsIiee

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 Tella 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
BBIYEPIIATIN YaCTh >KMJIKOCTH, MPU ITOM €€ YPOBEHb CHU3UJICS IO MOJOBUHBI BHICOTHI BOPOHKHU.

CKOJIBKO JINTPOB KUAKOCTU BblUepraau?

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 paguyca R =5 ¢ neHTpoM B Hayane 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 KOOPIUHATHBIMU OCSIMM.

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).

Bapnanr 8.

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

Bapmuant 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  OCTpPhl€  YIJIbl

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 wuepes
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.

Choucok 3aaa4 JJjisl CAMOCTOSAITEJIbLHOI0 pelICHUsA
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1. BbIsicHUTB, KaKUM 4MCIIOM (pallOHAJIBHBIM WM UPPALlMOHATIbHBIM) SIBJISETCS YHCIOBOE
snauenue Boipaxenus: 1) (V8 — 3)(3 +2v2);  2)(V27-2)(2-3v3); 3)(V50+
4WN2)V2;

2. Haiit aGcosmfoTHYIO MOrpemHocTs npuommkenus 0,55 yucna 5/8
3. 3anuImTe YUCI0 B CTAaHIAPTHOM BUE. YKAKUTE €T0 MPSA0K U OKPYTIIUTE MAHTHCCY JI0
THICSYHBIX. 1) 735274, 2) 32465103; 3) 6,0054;

5 _1 5 _1
4. Haitnure 3HaueHne BbIpaXEHUS: (23 3732 3)' %

5. Brruucnure: 0,216

0,09 -0,027°
6. Beruucnure: 2°-272 + 27327 +1,25.

7. Haitnure 3HaueHue BbIpaKeHUs: S npu x = 0,0625
3 -1
Vx A
Pemuts ypaBaenus: 1) (x—2Xx+3)=0: 2) (x —1Wx+4= O;
N 1oy 1 g
9. Haiinure xopens ypasuenus: 1) ()" 3 =64; 2) G 3 =49,
10. C Kako# POLIEHTHON CTaBKOM HEOOXOIMMO BJIOXKUTH JEHBI'M B OAHK, €CJIM uepe3 2 rojaa
BKJIauuK xo4ueT noixy4dutsh 120000 pydseii npu nepBoHavyanbHoM B3HOce 100000 pyOneit?
11.  BbI4MCIHTB, HCIIONE3YS ONpE/IeICHHE U CBOICTBA Torapudmos: 5108516 — 111081112

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

13.  Haiiure 3Hauenne Boipaxenns 1) 3tg45° — v/3ctg60° + 4sin30°
14.  Jloxaszats ToxzaecTBO cos*a — sin*a = cos?a — sin’a

5 3z 12 3
cosa=— —<a<2nr cosf=—— rm<a<—
15. BeauciuTh cos + A3) , €CIM 13 y4 , 13 y4 2
16.  IIpeoOpa3oBaTh B MPOM3BEICHUE sin18° + sin 20°

T s
17.  YOpocTuth BeIpaKEHHE CO{E - aj +cos(a + E)

0 : 0 0
18.  Beluuciuth 1)005315 +sin 210" + 1g420"; 2) smlzﬁ—cosléﬂ+ctglzﬁ.
19. Pemuth ypaBHEHUE, pa3oKUB Ha MHOYKUTEINHN €r0 JIEBYIO YacTh sinx—sin3x =0

20.  Pemwurs HepaBeHCTBO 1) COSX 2> _ﬁ ;2) sin2x >%

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

(7 x)_ A2
22.  Pemmrs ypaBHeHuE sin| ——— |=——
10 2 2
. 1

23.  Haiitu Bce peleHusl ypaBHEHUS Ha 33/1aHHOM OTpe3Ke cos% =5 [— 67z;67z]
24.  Haiitu obnacTh omnpeneiaeHus U 00JacTb 3HaU€HUHN Kax 10l u3 GyHKIHii 1)

U 4
y=2c0§ x——|;2) y=2+——

3 x—3
25.  HaiinuTte Touku MakcCUMyMa U MUHMMYMa (DYHKIIMH €€ MaKCUMYMbl I MUHUMYMBbI

y=—x>+6x—8
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26. BEISICHUTD, SBJISE€TCS JIH, YeTHOM, HEUETHOM MJIN HE SIBIISICTCSA HU YeTHOM, HU HEUECTHOM

X .
dyskmms: 1) y = x° — +sinx; 2) y = x* 4+ cos3xs

27.  CKOJBKO pa3sIUYHBIX JBYX3HAUHBIX YHCEJ C PA3HBIMH U(pPaMU MOKHO COCTABUTh,
ucronb3ys mudpsl: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;,6)0,2,3,4u6?

28.  AQMMHHUCTpAIys ropoja pemuia nepeuMenoBarsb 3 ynuisl. K BeiOopy Obutn
npeaiokeHbl 7 HazBaHUil. CKOJIBKMMH CIIOCOOaMHU MOTYT OBITh IEPEUMEHOBAHBI 3TH 3 YJIUIIHI?
29.  CKOJBKUMH CIIOCOOAMHU MOXKHO Pa3MecTUTh 6 pa3IMuHbIX aBTOMOOUIICH B ceMU
OJIHOMECTHBIX OoKcax?

30. B maraszun noctynuio 30 X0M0uIbHUKOB, TIATh U3 KOTOPBIX HUMEIOT 3aBOACKOMN Ae(EKT.

CrnyuyaitHeiM 00pa30M BBIOUPAIOT OJHMH XOJOIMIBHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJeT
0e3 nedekra?

31.  KakoBa BEpOSTHOCTH TOTO, YTO B YETHIPEX CIAHHBIX KapTax OyJeT OJHMH Ty3 U OJUH
KOpOJIb?
32.  Haiitu: a) MaTeMaTuueckoe 0Xkuaanue, 0) TUCIEePCUI0, B) CPEIHEE KBAIPATUUECKOE

OTKJIOHEHUE TUCKPETHOU CITyYaiHOH BETMYMHBI X 110 H3BECTHOMY 3aKOHY €€ pacipe/iesieHus,
3aIaHHOMY TaOJIMYHO:

X 8 4 6 5

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

33. Cymma OeckoHE4HO yOBIBaroIIel reoMeTpuueckoit nporpeccun paBua 150. Haiitu by,
ecm q=1/3

34.  Bbuucauth npoussoaHyro pynkuun (12 — 7x)3 - (x3 — 2x)*

35. C momol11b10 TPOU3BOAHON HAAUTE TPOMEXKYTKH BO3PACTAHUS U YOBIBAaHUS
dynkmmm: f(x) =x* — 8x* + 3.

36.  CocraBbTe ypaBHEHHE KacaTelbHOH K TpaduKy QYHKIHH Y = x* + x” B TOUKe C
abcuuccoit x0 = 1.

37. Haiitu niomans Gurypsl, orpaHu4eHHON rpadukoM QPYHKIHH y=C0sX, ocbto OX u
MPSIMBIMU X = —EI/IX =T

38.  Haiizmte nepsoobpasuyro Jf (X) = 56 + 4y

39.  Pemmrs ypaBuenne x* —5x3 +8x%2 —5x+1=0

4. P { 3V —2% =5,
. CIIUTh CHCTEMY YpaBHCHHUIT
P 4 —6%3'+2=0.
41.  Pemmrte ypaBHeHne:V2x —x2 + 8+ Vx2 —4x =+V/—-x—2+1
42.  PemMTb HEPABEHCTBO — 5 Vx
X“—8x+7 X“—8x+7
43.  H306pa3uTe pacCcTOSHHE M IOl MEKIY CKPEIMBAIOIIMMHUCS THArOHATISIMU

napajuieJIbHbIX TpaHel Kyoa.
44. B ky6e ABCDA B C D, naiitu yron mexay npsmeiMu A D u DJE |, rie E - cepeauna

pebpa CC,

45. Jlana nipsimas u ABe TOuku A 1 B, pacnonoxeHHble o OAHY CTOpOHY OT He€. HalinuTe Ha
npsiMoit Takyto Touky C, yToObl TpeyroiabHuKk ABC nmen HauMeHbIINN epuMeTp.

46. Haiinute 06beM IMIMHpa C BHICOTON, paBHOU 5 CM, €CJIU IMaroHajlb OCEBOT0 CEUEHUS
WIMH]Ipa 00pa3yeT ¢ IMIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.

47.  Ilnomanp ceyeHus mapa INIOCKOCTBIO, IPOBEAEHHON Uepe3 KOHELl JUaMeTpa Mo YIJIoM
60° x HEMY, paBHa 75Tcm>. Haiinure niomanb NOBEPXHOCTH IIapa.

48.  Haiigute quaMeTp mapa, 065eM KOTOPOTo paBeH 367 cM’.

49. CTOpoHBI TPEYroJbHUKA PaBHBI 12¢M B 9 ¢M, a yroJI MeXKy HUMHU 30". Haiftn mwIomak
TpPEYrojabHUKa

50. Hammcars ypasuenue chepsl ¢ meaTpom B Touke C (2; —3; 5) u paanycom, paBHBIM 6.
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IIpoBepka BBINOJHEHUS] KOHTPOJAbHBIX padoT. KoHTposnbHas paboTa MpoBOAMUTCS C
LENBI0 Pe3yJbTaTOB OOYYEHUS U IMOCIEAYIOIIEr0 aHalu3a THIMYHBIX OMIMOOK W 3aTpyAHEHUI
o0Oydaromuxcsi B KOHIE U3y4eHHs] TeMbl WK pazzaena. CoryiacHoO KalleHAapHO-TEeMaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEIYCMOTPEHO MPOBEACHUE CICAYIOIIMX KOHTPOIBHBIX paboT:
e  KontponbHas padota Nel mo pazueny «Anredpar»
Konrtpomnsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPHUI
Kontponbnas padora Ne3 mo pazzueny «PyHKINHU, UX CBOMCTBA U rpadukm»
Konrponsnas padora Ne4 o pazneny «KomOunaTopuka»
KonTponbaas padota Ne5 mo pazueny «IeMEHTHl TEOPUH BEPOSITHOCTEH U CTATHCTUKI
Kontponbnas padora Ne6 mo teme «IIpon3BoaHast v ee MPUMEHEHHE)
Konrtponsnas padora Ne7 o treme «/HTErpan u ero npuMeHeHHE»
KoHntposbnas pabota Ne§ 1o pasneny «YpaBHEHUS U HEPABEHCTBAY
e  Kontponbnas pabota Ne9 no pazneny «IIpsiMble 1 MIOCKOCTU B MPOCTPAHCTBE
e  KontponsHas padorta Ne 10 mo pasneny «MHOTOTpaHHHUKYU U KPYTJIbIC TEIa
e  Koutponbnas paborta Ne 11 no pazgeny «KoopauHaThl 1 BEKTOPBD)

KonTtpoabnas padora Nel

Bapuanm 1
.7 4
1. 3anummuTe yncna B BUJIe OCCKOHEYHBIX MEPUOIUYECKUX APOOEH: 2—5 , %
2. 3amucaTh B BUIe OOBIKHOBEHHOW JpOoOH OECKOHEUHYIO IeCATHIHYIO 1poob: 1,(7);
-5,3(23).
1
3. Bpiunucnenue: (%)5
4. Berauciure: (23Y2)°
5. Bomumcnute: V54 - V4
y Vxlx
6. IlpencraBbTe B BUJIE CTEIIEHEH C PAIlMOHAIBLHBIM MTOKa3aTelieM —
7. Haiigure 3Hauenue Beipaxenuii Va? + V16b2 + 4b npu a = - 2000, b = - 3000
3
1Y (1)2 5 . (1)
8. Pacrnonoxwute yncia B NOpsAKe BO3paCTaHUS 3 ; 3 ;9 75 34; 9

x-16  x0°+4

9. VYmpocture BRIpaXKEHHE ——— | ———
p p x+x05+1 " xL5-1

Y HalJUTe ero 3HayeHue npu x = 2,25

Bapuanm 2
.. 2 8
1. 3anummuTe yncna B BUJIe OCCKOHEYHBIX IEPHUOIUUECKUX IPOOEH: 7%
2. 3anmcaTh B BUJIe OOBIKHOBEHHOU JIpOOM OECKOHEUHYIO NECSITHUHYIO Ipo0b: 4,(8);

-2,6(93).
1
Boeruucnure: 8100004

Boranciure: (-3v2)*
Boranciure: V144 - 1/9

[IpencraBpTe B BUAE CTENEHEN C pallMOHAIIBHBIM IMOKa3aTEIeM

Haiinute 3HaueHne BeIpaXKCHHUN V 9a2+Vb2+3a mpu a = - 100, b =- 2000

3 2 4

XS'&

N U EWw

8. PacmosoxuTe 4ncia B mopsaake Bo3pactanus 2 4; 2; 5; 23:23
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X—9 x%5 +3 o
9. Vmnpocrtute BeIpaxkeHUe : Y HallAUTE ero 3HayeHue npu x = 6,25
X

—X0'5+1' xL541
Bapuanm Ne 1
1. Borancomts 108581
2.Bprancnuth 10g169 13

3.Berynciurts 10g4 10g3 9
1g125
g5

5.Berancomts 10g¢12-10g, 3+1og, 9

4 BBIYUCINTD

6.Beranciuts 2log, 6 +log, % —log, 35

7. Boraucnmrs 1085 2—10g, 2-log, 6 +1og, 6
8 Borancmus 1 7(10g, 15 +1og. 4 -log 6)

0 3 2 10g0‘3 442
9. Beluucnutp '

10 . Pemmmre ypaBHenne  logs(7 — x) = 2.
11. Haiigure 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,(3x—5) =log,(15 —x)
Bapuanm Ne2

1.Borancuts  10gs 125
2 Berauenuts 10g,5 9

3 .BeUuCcInTh 10g3 10g4 64
1g256
g4

4 .BBIYUCIATH

5.Beruuciuts log, 6 +log, 4 +log, %

6.Bprunciauth 210g6 27- logs 81-2 10g6 18
7.Beruuciuts 2log, 8+ log, % —log, 25
lg3(log, 25-1log, 2 +10g, §)

& .Berunciurte

1
1 2+1 —
9. Beruncaurs 9 089 4 108535

10. Pemmre ypaBHeHHE loge(=3+x) =1
11.Pemmute ypaBHeHUe loge(x+ 17) = logg(2x + 7)

12. Pemnte ypaBHEHHE log,(3x+ 8) =log,(3—x) +1
13. Pemnre ypaBHEHME log32X —3logzx+2=0

14. Pemute ypaBHEHHE loge(18 — x) = 4logse 2

Bapuanm Ne3
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1
1.Berynciuts log, —
g4 16

2.Bberauciuth 10g81 9
3.Berancomts 10g, 10,256
1g32
g2

4 BBIYUCINTD

5.Berauciuts log, 5+log, 25+1log, %

6.Berancmrs  10g,10-log, 5+log, 8
7 Beraucous 2108, 32-log, 256 -2log, 14
1g2(log, 75-log,15+log, 20)

8.Berunciauts

9.Boruucints: 41°82° + 9

10. Pemmre ypaBuenue log,(—5 —x) = 3

11. Pemute ypaBuenue log,;(4x — 9) = logy; X

12. Pemmre ypaBHEHUE 2logs’x + 5loggx + 2 = 0.
13. Pemute ypaBHEeHUE log,6(2x — 1) —logyex =0
14. PemuTe ypaBHEHHE 1110811+ = .

Bapuanm Ne4

1.Beryucnuts  log; L
25

2.BeranciuTs loglzl 11

3.Berancmurs 10g510g5, 2
g 27
g3
5 Berancomrs 10g10+10g, 50 -log 4

6. Boraucouts 108, 8—10g,3+log, 12

4 BBIYUCIATH

7.Berauciuts 3log, 4 +log, % —log, 15

8.BrraucinThb lg 4(10g4 35+ 1084 2- 10g4 7)

9.BbIunCIUTS 251085 3~ 10g25 27

10. Pemnre ypaBHEHME log,(6 —x) =5

11. HaiinuTe KOpeHb ypaBHEHHUS log,(x + 3) =log,(3x — 15)
12. Pemmte ypaBHEHUE logs x = —logg (14 — x)

13. Pemute ypaBHeHUE logg(x+ 17) = logg(2x + 7)
14.Pemute ypaBHeHHE 3log,’x — 7log,x+2 =0

KonTpoabHnas pabora Ne2
1 sapuanm
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1. a) mepeBecTH rpagychl B paHaHbl: 155°, 55° ;

2r 7
0) mepeBecTH paJraHbl B TPAAyCh ERTR

2. Haiigure crgeor, €Cu sina = ? Y Ol JISKUT BO 2 YETBEPTH.

3. Briuucnure:

a) /3 5in 60° + cos60° sin 30° —7g45° c1g135° + c1g90° 5

0) cosz—\/asin£+\/§tg£.B) sin 1oz +2sin = cos>
6 4 3 6 12 12

4. Pemite ypaBHEHHUE: /2 sin3x—1=0.

. Pemmre ypaBHEHHE: 2cos® x —3cosx—2=0

6. YpocTuTe BhIpakKeHHUE:
(1-cosa)(1+cosa)

9]

- s, X #EMNE Z;
sin’ (—)

0)cos(o—P)—2sinasinf  B) Co{z " aj ~2sin(z - a)

sin(a + 7z)

F) sin(3z + &) +cos(r — ) —sin(—«x) + cos(—x).

7. Pemute ypaBHEHHE: cos3xcos5x = sin3xsin5x
2 eapuanm

1. a) mepeBecTu rpaaycsl B pajuaHbl: 175°, 75°;

2r 7
0) mepeBecTy paguaHbl B IPayChl ?E .

2. Haiitn rgeox , ecim COSQ = ? U 0. JIEKUT B 3 YETBEPTH.

3. Beruncnure:

@) $in30° + /6 cos45° sin 60° — 1g30°crg150° + crg45°;

) cos —V2sin 4 faig % dsin” 120 ~2008600" +271g660",

n

. Pemnre ypaBHEHHE: 2cos3x—~/2 =0.

. Pemnre ypaBHeHuE: 2sin? x —3sinx—2=0

. YIIpOCTUTE BBIpAXKEHUE:!
(1-cosa)(l+cosa)

a) - , X TM,NE Z,
SIn @

AN D

6) sin(27z + &) +cos(r + &) + sin(—«x) + cos(—x).
g)cos(ax — ) —cos(x + [);
2) sin(—a) +cos(r + )

1+ 2(:05(% —a)cos-a)

. . 1
7. Pemnre ypaBHEHHE: sin 6xcosx +cos6xsin x = )

3 eapuanm
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1. a) mepeBecTH rpagychl B paHaHbl: 195° , 957 ;

37 2rx
0) mepeBecTH paJraHbl B TPayChl ERSTE

2. Haiigure crgeor, €Cu sina = ? Y Ol JISKUT BO 2 YETBEPTH.

3. Briuucnure:

2) V25in45” —c0s30° sin 60° + ctgd5 1g135" —£g0°;

257 T b4
6) sin > + /2 cosZ —3cte L. B) coy — == |- 2sin— cos— .
)sm3 + cos4 cg6 B) 3 > >

4. Pemite ypaBHeHUE: 2sin3x—1=0.

2
5. Pemute ypaBHEHHE: 2tg°x-31gx-2=0,

6. YpocTuTe BhIpakeHHUe:
I-sina)(l+sina V4
a)( X ), a#—+mynez
cosa 2

6) sin(z +«a)+cosQz +a) —sin(—a) —cos(—).
8)sin(ax + f) +sin(ax — f);

sin(%[ +a)+sin(27 +a)

2cos(@)sin(—a) +1
7. PemuTe ypaBHEHHE: sin 2xcosx + cos2xsinx =1

4 sapuanm

1. a) mepeBecTu rpaaychl B paiuanbl: 145°, 15°;

St 7«
0) epeBecTH pauaHbl B IPaTyChl ? s 7 .

2. Halitu rgex , €CIM COSOX = 3 U 0. JJEKUT B 3 UETBEPTH.

3. Beruncnure:

a) cos60° —/6 cos30° sin 45° + crg30°7g150° —rg45°;

0 sinZ +V2cosT ~Rerg 7. ) 25in870" +12¢0s570° ~1g°60",

4. Pemnte ypaBHEHHE: 2cos3x—1=0.

5. Pemure ypaBHEHHE:! 2Ct82x —3ctgx-2=0.

6. YIpocTUTE BBIpA’KEHUE:

(1-sina)(1+sin) pia
,a ¢E+7Z7’l,n € 2.

cos’(—)
6) sin(7z —a) +cos@z — &) +sin(—«) + cos(—«).
cos’ x—sin” x
® 2
r) sin(a—p)—sin(a+f)
7. PemuTe ypaBHEHHE: sin 3xcos5x —cos3xsin5x = 0,5
KonTtpoabHnas padora Ne3
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Bapuanm 1
1. ITo rpaduky GpyHKIHHM OTBETHTE HA BOTIPOCHI:
1) KakoBbl mpoMekyTKH BO3pacTaHusi PyHKIHN?
2) KakoBbl mpoMexxyTKH yObIBaHHS (DyHKINHN?
3) HazoBute TOUKM MakcuMyMa W MUHUMyMa (yHKIUH. Kakue 3HadeHns npuHUMaeT QYHKIUS B ITHX
TOouKax?
4) KakoBbl HanOOJIBIIICEe U HANMEHBIIICE 3HAYCHHS ATHX (DYHKIIHIA Ha oTpe3ke [-2; 2]7
5) B xakux Toukax (yHKIHS HE SBISIETCS HEMPEPHIBHOW M KAaKOBBI 3HAYEHUS (DYHKIIUH B 9TUX TOUKAX?
6) Ha xaxux mpoMexxyTKax (QyHKITUS HeTIpepbIBHA?
7) ®yukums, n300pakeHHast Ha TpaduKe, SBISETCS YSTHON MM HEYETHOM?

YA
3

2
1

Ry

-5/-4/-3.-2/-1/0] |1 . 2.3/4.5

5x°

2
- X

3
2. JlokaxxuTe 4eTHOCTh (HeUeTHOCTh) QpyHKImu: a) Y =X — 3X; 0)y=

3. Uccnenyiite GyHKIMIO ¥ OCTpOIiTe ee rpadux Y = (x - 2)3 -1
2

cos’ x

5. Haiinure o06nacTs 3Ha4eHUH QYyHKIMHU: y = 2 cosxrgx -

4. Haitnute o6macTh onpeeneHust QyHKIUU: Y =

X
6. B o11HOH cHCTeMe KOOPAMHAT CXEMAaTUIECKH OCTpoiite rpaduku Gpynkumii y =10g, x u y= (Zj
4

2-3x
7. PemuTh ypaBHEeHUE: a) (%) =25, 0) 4*+2*-20=0.

Bapuaum 2
1. TTo rpadmky pyHKIIMM OTBETHTE HA BOIIPOCHL:
1) KakoBbI TpoMeKyTKH BO3pacTaHust (QyHKIIAN?
2) KakoBbI mpoMexyTku yObIBaHHS (DYHKITUHN?
3) Ha3zoBute Toukn MakcuMyMa U MUHUMyMa QyHKOuH. Kakue 3HaueHHs npuHUMAaeT (YHKLUS B 3THUX
TOUYKax?
4) KakoBbl HanOoIbIIIee U HANMEHBIIIEe 3HAYCHHS dTHX (YHKIIHHA Ha oTpe3ke [-2; 2]7
5) B kakux Toukax QyHKUMS HE SBISIETCS] HENPEPHIBHOM U KAKOBBI 3HAYCHMS (PYHKIIUH B 3TUX TOUYKaX?
6) Ha xakux npoMmexyTKax QyHKIHs HeNpepbiBHA?
7) ®ynkums, n300pakeHHas: Ha TpaduKe, SBISETCS YSTHON W HEYETHOM?

yA
2

1

—-6..-5,/-4,-3.-2.-1.0 11213147516
-1

Ry

|x| +2
2

4(.2
2. JlokaxkuTe 4eTHOCTh (He4yeTHOCTh) QyHKImu: a) Y =X (X + 2), 06) Y=
4
3. Uccnenyiite GyHKIMIO U IOCTpOiiTe ee rpaduk Y = 4- (x + 2) )
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4. Haitinute o6nacTh onpeneneHus QyHKIUU: Y =

1
1+2sin2x

5. Haiinure o6nacTh 3HaYeHUH QYHKIMU: y = 2 + 3cos5x

X
6. B oanoii cucTeMe KOOpIMHAT CXEMaTHUECKH NOCTPOiTe rpaduky QYHKIUN y — jog, x U Y = 4*.

2x-3
7. Penth ypaBHEHHE: ) 01 = 10, 6) 9* —7.3*—18 = 0.

b

b

KonTpoabHas padora Ne4
Bapuanm 1

B simuke nexar 20 mapukoB, 12 u3 koTopbix 4epHbie. KakoBa BEpOSATHOCTH BBITAIIUTh
Hayras:
a) YepHBIN mapuK?
0) TpH YEpHBIX LIapUKa 33 OJIUH pa3?
Jlana BbIOOpKa pe3yabTaTOB BHEUIHETO OLIEHUBAHUS 10 MaTEMAaTHKE HECKOJIBKHUX YeJIOBEK (B
bamax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaBuTh TaOIUILY
pacrpeziefieHus: 2IEMEHTOB BBIOOPKHU IO YaCTOTaM M OTHOCUTEIBHBIM YacToTaM. Halitu
MOJy, MeJIMaHy, cpeiHee 3HaueHHe BEIOOPKU. [[0CTPOUTH MOMHUTOH 4acTOoT.
B kopoOke nexat kapTouku, Ha KoTopbix 3anucanbl 0ykBel cioBa OCHOBATEJIBHOCTD.
KakoBa BepOSITHOCTh TOTO, UTO Ha HayTraJ B3sATOW KapTOouke OyeT 3anucana Oyksa: a) O; 0)
coriacHas OykBa?
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
B kopoOxke nexat 4 ronyOsix, 3 KpacHbBIX, 9 3€JIeHbIX U 6 KeNThIX MapukoB. Kakoa
BEPOATHOCTb TOT'O, UTO BHIOPAHHBIN 1IApUK Oy/IET HE 3€JIEeHbII?
KakoBa BepoSITHOCTh TOTO, UTO MPHU NOJOPACBIBAHUU UTPATHHON KOCTH BBINIAJIET HE Ooee
TpPeX OYKOB?
Ha necsatu xapToukax 3amucanbl HarypaiabHble yrcna oT 1 qo 10. Hayraa GepyT nBe U3 HuX.
KakoBa BeposSITHOCTb TOTO, UTO MOAYJIb PA3HOCTH YUCEN HA KapTOUKax paBeH 37
Pewmnute ypaBuenue: C 2X= 153

Bapuanm 2
B Baze nexar 15 koHder, ISTh U3 KOTOPBIX 1I0KOJaAHbIE. KakoBa BEpOSTHOCT BHITALUTH
HayraJ: a) IMOKOoJaJAHyI0 KoH(peTy? 6) Tpu 1I0KOoIa HbIe KOH(ETHI 32 OJTUH pa3?
Jlana BbIOOpKa KOJIMYECTBA HOBOPOXKIEHHBIX B rOpoJie A Ha MPOTSKEHUU HECKOJIbKUX JIHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu mony, MeinaHy, CpeIHEE 3HAUCHUE BHIOOPKHU.
[TocTpouTh MOJUTOH YacTOT.
B xopoOke nexar 30 kapToyek, Ha KOTOpbIX 3anucanbl yucia ot 1 1o 30. Kakosa
BEPOSITHOCTH TOT'O, YTO HA HAYTaJ B3sTON KapTOUKe Oy/eT 3aliCaHo YKCII0, KOTOPOE: a)
KpaTHO 7; 0) HE KpaTHO HU YMCIY 2, HU YUCTy 3, HU Yucay 57
Haiinure A U Bu A N B, ecniu A={2;3;7}, B={5:7;3}
Manpuuk 320611 OCTEAHION Py CEMU3HAYHOTO HOMepa Tenedona apyra. Kakosa
BEPOSITHOCTH TOT'0, YTO OH HaOpaJl BEPHBIM HOMED.
Bbpocarot urpanbHyto KocTh 01MH pa3. KakoBa BEposSTHOCTH TOTO, YTO BBIMAJET YUCIO, HE
MEHbIIIE ABYX?
Ha xaprouxax 3anucansl uucna ot 1 1o 12. Hayran 6epyt nse u3 Hux. KakoBa BepoSTHOCTb
TOT0, 4TO CyMMa YHCeJ Ha KapTo4kax Oyzer paBHa 127
Pemute ypaBHEeHHE: A 2x =20

KouTtpoJubHas padora NeS
Bapmuanr 1

Al. Cnyuaiinas BenuuumHa X npuHumana 3Haudenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaOJIMIly pacmpeleieHus] 3HAa4eHMid ciaydailHoW BenuuuHbl X 1o yactotaMm (M) wu
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oTHocutenbHbIM 4vactotaM (W). IlocTpoiiTe NOJUIrOH OTHOCUTENBHBIX YacTOT 3HAYEHUU
BEJIMYUHBI X.

A2. Haiigute Moy, MeIMaHy, CpeIHEE U pa3Max BHIOOPKH 3HAYCHHUH CIIy4ailHOW 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 taGnuie 3anucansl pazmepsl 00yBu 20 nepouek X kiacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 38 38 39 39 39

HOCTpOI/ITB Ta6J'II/II_IBI pacnpeaciCHus 4aCcTOT U OTHOCHUTCIBbHBIX 4YacCTOT. HOCTpOI/ITB IIOJIMI'OH
HacCToOT.

B2. Otmeuass Bpemsi (C TOYHOCTBIO 1O MHHYT), KOTOpPO€ TOKapu Opurajapl 3aTpaTWid Ha
00paboTKy OJHOM JeTanu, MoNydnian Takou psa nanasix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraBuTh TaOJUIBI pacHpelneieHUs IO YacToTaM M
OTHOCHTEJIBHBIM 4acTOTAM 3HAYECHHUM CilydaiiHOW Benu4uHbl. Haiiaure pasmax, cpenHee, MOy U
MeJUaHy [l JAaHHOTO pAJia.

C1. Haiitu nucrniepcuto BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. CnyuyaiiHas BenuuumHa X TpuHMMaia 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaOJIMIly pacupeleNeHusl 3HAaueHUH ciaydalHOM BenuuuHbl X 1o yactotaMm (M) wu
oTHOcUTeNbHBIM yacToTaM (W). [TocTpoiiTe moNUroH 4acToT 3HAYEHUN BETHUUHBI X.

ITocTpoiiTe MOJIMIOH YacTOT 3HAYEHUI BETMYUHBI X.

A2. Haiinute Moy, MeIHaHy, CpeIHEE U pa3Max BHIOOPKH 3HAYCHHUH CIIy4ailHOM BEJIMYMHBI:
a)7,4,6,5,6,7,5,6;

0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B ta6nuiie 3anucansl poct 20 aeBouek [X kiacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

HOCTpOI/ITB Ta6J'II/II_II)I pacnpeaciaCHusd 4aCcTOT U OTHOCHUTCIBbHBIX 4YacCTOT. HOCTpOI/ITI) IIOJINTOH
4acCToT.

B2. B opraHusanuy Benu €XEAHEBHBIM YYET NOCTYNUMBIIMX B TEYEHHE MecAlna nucem. B
pe3ynbTaTe NOJy4YHJId Takou psin nanubiX: 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 TAOJHIIBI PACTIPEICICHUS
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10 4YaCTOTaM M OTHOCHUTEJIbHBIM 4acTOTaM 3HA4CHUU CIlydalHOW BenuuuHbl. Halinmure pasmax,
cpeHee, MOAY U MEeIMaHy JUlsl JaHHOTO psfa.

C1. Haiitu nucniepcuto BeiOopku: 23, 29, 25, 26, 22.

KonTtpouabnas pabora Ne6
Bapuanm 1
1. Haiitu npou3BoHyI0 GyHKINN
2

3 1 4 3
a) «8; 0) ~''; B) X3; r) —/—; 1) (1—3)6) : e) (—SX) .
2. Haittu f'(X())
2 1

a) f(x)=+3-2x,x,=-11; 6) f(x)=——-3x",x,=—

Jx 4
3. Haiitu npousBoaHYyIO GyHKIIHH
a) o1 6) (X+7)'X2; p) X3

X 2-3x

4. Haittu npon3BoiHYI0 (QYHKIIMH
a)e’ +sinx; 6)Cosx-logsx . B) 3241 1) cos(x2—3),

3 2
5. HaiitTu npomeKyTKH Bo3pacTaHus U YObIBaHUS (DYHKIIUU f(x) =X =2x"+x+3.

3 2
6. Haiitu HamGomnbliee U HanMeHbIee 3HAUYCHUS (DYHKIIUU f(x)zx -2X"+x43 na OTpE3KE
3
0,— 1.
2

1. Haiitu npou3BoHyI0 GyHKINN
4

Bapuanm 2

< 1 4
g O w225 o) (-2x)
2. Haittu f'(X())
a) f(x)=1-5x,%=-3; 6) f(x)=4\/;+%,x0=$.
x
3. Haiitu npou3BoHYI0 GyHKIUU
2) x> -1 43 6) (x-6)-x; g) 2X*3
X 3-2x
4. Haiitu mpon3BoAHYI0 QyHKIUU
a)cosx+3"; 6) Inx - sinx ; B) 23%'; ) sin(x3 +2)_

3 2
5. HaiiTu mpoMeXyTKH BO3pacTaHUs M YObIBaHUS (DYHKITUU f(x) =X X —x+2.

3 .2
6. Haiitu HambGonbliee U HauMeHbIee 3HAYEHUs (YHKIUU f(x) =X —X"—-Xx+2 na oTpe3Ke

-
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KonTtpoabsnas padora Ne7
Bapuanm 1

1. ITokazatse, uto ¢pyHkuus F(x) — nepBooOpasHas GyHKIUH f{x) HA BCEW YMCIOBOM MPsIMOI
4

a) F(x)=%,f(x)=x3; 6) F(x)=§x5,f(x)=2x4.

2. Haiitu Bce mepBooOpa3Hbie TaHHOW (DYHKIIMH

a) 3x> —4x?; 6)1—%, B) 2sinx + x7; F) 4e™ + x3;
X X
3. st dyHKIMU f{x) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOAUT Yepe3 TOUKy M.
a) f(x)= —%, M(1:-2); 6) f(x)=sin x — cosx, M(% 1.
X

4. Haiitu momaas KpUBOJIMHEHHON Tpameuuu, OorpaHnYeHHON MPSIMBIME X=d, X=Db, TpapuKOM
2
byHKIMH y=f{x) 1 ocbto Ox: A= 0,b=2,f(x)=x"-2x+2.

. 2
5. Haiditu mmomans purypsl, OrpaHMYeHHON 3aIaHHBIMU JTUHUSAMU: Y = 3x+18—x y Y= 0.
6. Beraucauts mnomans Gurypsl F, n300pakeHHON Ha PUCYHKE.

Yh y=x"—2x+2

Bapuanm 2

1. Ilokazatse, uto ¢pyHkums F(x) — nepBooOpasHas QyHKIUH f{x) HA BCEW YMCIOBOM MPsIMOI
6

X
a) F(0)=2x", f(x)=10x". 6) F(n =" f(x)= 25,
2. Haiitu Bce nepBooOpa3Hble TaHHON (GYHKIIUU
a) 2x* —5x; 6) Lz - 34; B) 3cosx-X; F) 5e* —2x*;
xT x

3. s dyHKIuMM f(x) HaiiTH nepBOoOOpa3Hyo0, TpauK KOTOPOIl MPOXOAUT Yyepe3 TOUKy M.
2
a) f(x)= > M (2;-1); 6) f(x)=cosx+sinx, M (7;—2) -
X
4. Haiitu miomajas KpUBOJIMHEHHON Tpamenuu, orpaHideHHON MpsIMBIMU X=a, x=Db, TpapuKoM

byHKIIMHM y=f{x) 1 ocbro Ox: A = 1,b=3, f(X)= X2 —4x+5.

2
5. Haittu nnomaas GpUrypsl, orpaHUu4E€HHON 3a/laHHBIMH JTUHUSAMH: Y = Sx+14-x7, y= 0.
6. Beraucnuts miomans Gurypst F, n300pakeHHON Ha PUCYHKE.
y
44 y=—x2+6x—5

i
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KonTtpoabHnasi pabGora Ne8

Bapuanm 1
. Pemutp HEepaBeHCTBO:
30x—9 4x—x?
— =2 25(x+2) b. =<0

. PemuTp uppaunonansHoe ypaBHeHue: VX +8 —x+2 =0
. PemmnTs uppannoHaisHOE HEPABEHCTBO: VX2 —x —2 > x — 1

4. Pemmth MokaszareabHOE U JIOTApUPMUIESCKOE YpaBHEHUE:

a. logz(2x+1)=log;13+1 b. 43% 4+ 2 = 9 % 23X

. Pemmuts mokazarenbpHOE HCPaBCHCTBO:

a. 322x+3 < (25 b (lj —(lsz > 36
' ’ 9 3

6. Pemmts norapudmuyeckoe HepaBeHCTBO:  logs(4x+1) >-1

. PemuTh cucreMy ypaBHEHMIA:

{ 2y —3x =6, b{ X—y=6,
2x+y =log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

. Pemute HEepaBeHCTBO:

1 _ox2
a. X > b 4X—9X 20
x—1 10—x

. Pemmts nppamuonansHoe ypasaeHne: V2x2 — 4x = Vx2 + 1 +Vx2 — 1

. Pemutp uppanuonanbHoe HEpaBeHCTBO: VX + 3 > x + 1

. Pemmth mokasarenbHOE YpaBHCHHC:

1
a. 9-81'"%=27%* b. 47X — 742X =14

. Pemmuts mmokazaTenabpHOE HCPaBCHCTBO:

a () zo7se 5.3:97-10-3"43<0

6. Pemmts norapudmuyeckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2

. PemmuTh cucreMy ypaBHEHMII:

. {ZX—y=1, { yZ—xy+1=0,
Y _ 1nX— .
z=0*" x4+ 2x = -y? -2y — 1.
Bapuanm 3
. PemmTe HEpaBeHCTBO:
4x%4+8x—5 <0 b, E=REx+>()
X+1 4-X

. Pemmte uppanumonansHoe ypaBHeHue: 4vVx + 1 = 2x + 2
. PemmnTs uppannonansHoe HEpaBEeHCTBO: V—X2 + 6x — 5 > 8 — 2x

. PemuTh mokazarenbHOe U TorapupMUIECKOe YpaBHEHHE:

a. 0,39%%°1—-0,3%* =0,7 b. -log;(5-x)=log;2-1
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5. PemmuTh nokazareibHOE HEPABEHCTBO:

2x-1 2
a. 214 2% > 21 g b. 37 +37 <108
Pemmmte norapudmuyeckoe HepaBencTso: 21g6 — lgx > 31g 2

7. PemmuTh cUCTEMY YpaBHEHUI:
{ 2x+y =15, b{3(){+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ’ X+ 2y = 4.

Bapuanm 4

1. PemunTts HEpPABEHCTBO:

4 3X24+4X-4
<
a. x+2< P b. oTIoX 0

2. PemmTh UppalMoOHAILHOE ypaBHEHHE: V6 — 4X — X% = X + 4

3. PemmuTh uppannoHaibHOE HEPABEHCTBO: V4X — 8 > x — 5
4. Pemutp nokazaTeiabHOE YpaBHEHUE:
a. 2X+42%2 =20 b. 7*%-14-7'=5

5. PemmTh mokazaTenbHOE HCPABCHCTBO!
1
a 21> (L) b 8:4"-6:2"+1>0

Pemuth norapudmuueckoe HepaBeHCTBO: logs(4x+1) >-1
7. PewmuTh cucTeMy ypaBHEHHMIA:

4 {2y—x=6, { X+ 2y = 6,
92Xty = 3273y "(3x% —xy + 4y? = 48,

KonTtpouabnas pabora Ne9
I éapuanm

Nel. OcnoBanue AD tpaneuuu ABCD 5exuT B IJIOCKOCTH ,. Yepe3 Touku B u C npoBeeHbI
HapaJuIeIbHbIE NPSAMBIE, IEPECEKAOIINE IITIOCKOCTh (¢ B TOYKaX E M F' COOTBETCTBEHHO.
a) KakoBo B3aumHoe nosoxkenue npsamoix EF u AB?
0) Uemy paBeH yroa mexay npsmeiMu EF u AB, ecnmi ~ABC = 150° ? [losicHUTE OTBET.

Ne2. IIpsimble a u b nexaT B apauleNbHBIX INIOCKOCTSX , U B . MOryT JIn 3TH NpsIMbIE OBIT:

a) mapayuieNbHbIMH;  0) CKpeIuBaIOIUMUCS?
CrenaiiTe pUCYHOK JUTSI KQKJIOTO BO3MOYKHOTO CITydasl.

Ne3. Yepes touxky O, nexaniyro MeXIy NapajuleNbHBIMU IJIOCKOCTAMU (! U 3, NPOBEACHBI
npsimble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH O U 3 B TOYKaxX A U A COOTBETCTBEHHO,

npsaMas m — B Todkax B; u B;. Haiinute mumHy ortpeska A»B,, eciu AlBl =12cwM,
BO0:0B,=3:4.

Ne4. Jlnaronans ky0Oa paBHa 6 cMm. Haiigure:
a) pebpo ky0a;
0) KOCHHYC yIiia MeX/y JUaroHaasiMU Ky0Oa M MJIOCKOCTBIO OJTHOW U3 €ro rpaHei.
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NeS. U3 Touku A K MIIOCKOCTH ., TPOBeAeHBI HaKJIOHHBIE AB 1 AC, 0o0pa3yromue ¢ MIOCKOCThIO
« PaBHbIe yribl. U3BecTHO, 4uT0 BC = AB. Haligure yriel Tpeyroasuuka ABC.

II éapuanm

Nel. Tpeyronsauku ABC u ADC nexar B pa3HbIX IUIOCKOCTSAX U UMEIOT 001yt ctopony AC.
Touxka P — cepeauna croponsl AD, a K — cepeauna croponsl DC.
a) KakoBo B3aumHoe nosoxxenue npsamoix PK u AB?
0) Uemy paBen yron mexnmay npsmeiMu PK u AB, ecnii /ABC=40° U ~/BCA=80°"
[ToscauTe OTBET.

Ne2. [psimble a 1 b nexaT B IepeceKaroIuX MIOCKOCTAX & U 4 . MOryT JIM 3TU NPSMBbIE ObITh:

a) mapauleIbHBIMU;  0) CKpENTUBAIOIIUMHUCS?
CrenaiiTe puCYHOK AJISl KQKI0TO BO3MOYKHOT'O CITydasi.

Ne3. Yepes Touky O, He JIEKAILYIO MEXKAY NapaJljeIbHBIMU INIOCKOCTAMA & U g3, IPOBEJIEHBI
npsimble [ u m. Ilpsimas [ mepecekaeT MIOCKOCTH O U 3 B TOYKax A U A COOTBETCTBEHHO,

npsiMag m — B Toukax B; u B,. Haiinure miuuny otpe3ka A;B;, eciau A232 21SCM,
OB, :0B,=3:5.
Neq4,  OcHoBaHMEM MPSIMOYTOJIBHOTO —MapajieNienuiena CIyXHT KBaapar, JuaroHalb

napajuiesenunea papHa 2\/6 CM, a ero u3MepeHus otHocsrted kak 1:12 Haligure:
a) U3MEpEeHUs NapajuieenuIea;
0) CHHYC yria MeX/Jy JUaroHalbo MapajuleieNnuIe/ia U IJIOCKOCTIO €r0 OCHOBAHUS.

NeS5. U3 Touku A K INIOCKOCTH IIPOBEJECHBI NepneHAUKYIsIp AO U 1Be paBHbIE HAKJIIOHHBIE AB U
AC. U3BectHO, uTO BC = BO. Haiinure yrisl Tpeyronbauka BOC.
KonTposbnas padora Nel0
Bapuanm 1
1. OcHoBaHueM njsi IpSMOM HPU3MBI ABISETCS paBHOOEApPEHHAs Tpaneuus, JUIMHbI OOKOBBIX
CTOpPOH KOTOpOU paBHbl 110 13 cm, ocHoBaHus 11 cv u 21 cm, niomaas JMaroHaabHOTO CEYEHUs
npu3Mbl pasHa 180 cy’. HaifiuTe BBICOTY IPH3MBL.

A. 16 cm. b. 12 cm. B. 9 cm.
2. Touka M ynanena oT kaxjou BepmnHbI KBajapata Ha 10 cw. Haitaure paccrosiHue ot
TouKH M 10 TUIOCKOCTH KBaapaTa, eCiIi ero CTOpoHa paBHa 62 cm.

A. 8 cm. Bb.9 cm. B. 10 cm.
3. Uepes TOouKky mnepecedeHusi auaroHaneii pomba ABCD TmpoBeleH K €ro IJIO0CKOCTH
neprnesaukynsap MO nnunout 12 cm. Jlnaronanu pomba paBHBI 18 cm n 10 cm. Halinure
JUTMHY OOJbIIIeH HAKITOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. [101a1b OCHOBAHMS LITHHIPA OTHOCHTCS K IUIOMIAAM OCEBOTO CedeHMs Kak 13 : 4.
HaiinuTe yron Mexay AMaroHanbio OCEBOTO CEYCHHSI IMITUH/IPA U MIOCKOCTHI0 OCHOBAHUS.

A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cum. Halimute mimomaapr ceueHUs, MPOXOMISIIEro 4epe3 BEpIIUHY
KOHyCa W XOPJAYy OCHOBAHHUS, CTATHBAIONIYIO IyTy B 60°, €ClH MIOCKOCTh CEYEHUsT 00pa3yeT c
MJIOCKOCTBIO OCHOBaHMS KOHyca yroia 30°.

A. 100 er’. B. 200 car”. B. 500 car’.
6. Haiigure o6bem kyba ABCDA B |C D, ecniu DE = 1 cm, tne  E - cepenuHa pebpa
AB.
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A. % o b. si\/E o, B. 1,5 o,

7. Bricota munuaapa Ha 12 cm Gonble ero paguyca, a IUIONIA[b IMOJHOW MOBEPXHOCTH
paBHa 288 T o’ Haitagute pannyc ocHOBaHUS HMJIMHAPA.

A. 6 cm. b. 9 cm. B. 16 cm.
8. B numnusap BmMcaHa mpaBuibHAs —n-yrojbHas npusma. Hailtu oTHolieHue o0beMOB
MIPU3MBI U IIWIKHIpA, €CIU 1 = 4.

A2, B.5. B.— .

T 3

9. OcHoBanuem nupamunbl DABC sBnseTcss NpsMOYrojbHbI TpeyroinbHuk ABC, y KOTOpOro
runorenysa AB paBHa 29 cM, kateT AC paBeH 21 cMm. Pebpo DA nepneHAUKYISIPHO K IIIOCKOCTH
ocHoBaHus U paBHo 20 cM. HaiinuTe miomaas GOKOBOM MOBEPXHOCTH MHPAMHU/IBL.
A. 580 car’. B. 650 car’. B. 790 cr’.
Bapuanm 2
1. IunaroHainb MpaBUIBLHON YETHIPEXYTOJIBLHON MIPU3MBI COCTABIISIET ¢ OOKOBOM I'paHbio yroi 30°.

Haiinure 06beM MPU3MBI, €CITH CTOPOHA OCHOBAHUAV 2 CM.

A. 2. B.4cM . B. 5v2 e’
2. N3 Touku A mpoBeneHbl K MI0CKOCTH HakJIOHHbIE AB n AC pymuou 12 cm u 18 cm. Haitnure
JUTMHBI IPOSKIIUNA HAKJIIOHHBIX, €CJIM OJiHa U3 HUX Ha 10 cm Gomblie Apyrowu.
A. 14 cmud cm. b.6cmu9 cm. B. 10 cm 1 20 cm.
3. W3 touku M k miiockoctu mpoBeseHbl HakioHHble MA u MB pnunoit 10 cm u 17 cm.
Haiinure paccrosHue OT TOYKH M 10 TUIOCKOCTH, €CJIM JITMHBI MPOCKIUN MPOIOPIIMOHAIBHBI
yucnaM 2 u 5.
A. 6 cm. b. 7 cm. B. 8 cm.
4. JlmaroHajib OCEBOT0O CEUEHHUs IWIMHApPA paBHa 48 cm. YTOn MEXIy 3TOH JUAaroHAJIbI0 U
oOpa3yromieii nuinHapa paseH 60°. Haiiaure paanyc nuauHapa.
A. 12 cnm. B. 124/3 cm. B. 14 cu.
5. Bricora koHyca paBHa 8 Om. Ha kakoMm pacCTOSHMM OT BEpIIMHBI KOHYCa HAJl0 MPOBECTH
IUIOCKOCTh, TapalIeIbHYI0 OCHOBAHHWIO, YTOOBI IUIONIAJb CEUCHHUS OblIa paBHA IIOJIOBUHE
IUIOIIAaa¥ OCHOBAHUS?

A.2\3 om . b. 5 om. B. 4v/2 om.
6. Kakoe konnuecTBo He(TH (B TOHHAX) BMEIIAET HWJIMHIPUUYECKas IIUCTepHa quameTpom 18 m
U BBICOTOM 7 M, ecnu 10THOCTH HedTHu 0,85 2/em’™?

A. 1513 m. b. 900 m. B. 2408 m.
7. Haubonplasi AMaroHans MpaBUIbHON MIECTUYTONBHON MPU3MBI paBHA 8 cM U COCTaBISiET C
60x0BBIM pedpoM yroia B 30°. Haitnure 00bemM mpu3MsI.

A. 72 en’. B. 64 car’. B. 60 e,
8. PaBHOOepeHHast Tpamelus, OCHOBaHUsA KOTOpoil paBHBI 6 cv u 10 cm, a ocTpeiit yroa 60°,
BpaIllaeTcsi BOKPYT OOJNBIIEr0 OCHOBaHHS. BBIYMCIWTE MIOMIAAs MOBEPXHOCTH IMOJIYYEHHOTO
Tena.

A. 40 en’. B. 40 v/3 car’. B. 150 car’.
9. B nunuHp BOuMcaHa MmpaBuibHas n-yrojibHas npusMa. Haiinure oTHomeHne o0beMOB PU3MBbI
Y LWINHApPA, €CIU 1 = 3.

A 2B B. \/E B.
41 2 7

Bapuanm 3
1. OcHoBaHME NPSAMO NPU3MBI - TPEYTOJBHUK CO CTOPOHAMH 5 cmM U 3 cM U YIJIOM,
paBubIM  120°, Mexay Humu. Hambompmmas m3 mmomaneii GOKOBBIX TpaHell paBHa 35 ca’.
Haiinure niomians 60K0BOI MOBEPXHOCTH MPU3MBI.
A. 42 e’ B. 75 cnr’. B. 108 car’.
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2. OcnoBanueM nupamugsl DABC siBisercst paBHOOEIpEHHBIH 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 yJajleHa OT BCEX BEPILIMH NPaBUJIBHOTO TpeyrojabHuka ABC u oT ero
IIockocTd Ha 6 cm. Haiinure paccTosHue oT TOYkM M 110 BEpUIMH TPEYroJbHHMKA, €CIU €ro

cTopoHa paBHa 8v/3 cwm.
A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD mepneHIUKYISIPEH K IUIOCKOCTH paBHOOeApeHHoro TtpeyrojbHuka ABC.
N3BectHo, ut0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haligure paccrostHue ot Touku /[ 10
otpe3ka bC.

A.65cm.  B.10V3em.  B.4V10cm.
5. Haiigute BbicOTy KOHYCa, €clu IUIOIIAJb €r0 OCEBOI0 CEYEHMs paBHA 6 on’, a
IJI0IA]Ib OCHOBAHUS paBHA & o’

A. 6\F. B.8\/£. B. |=
8 6 8

6. uametp JlyHbl cocTaiseT (IpUOIM3UTENIBHO) YETBEPTYIO YacTh AuaMerpa 3emiu. Halinure
OoTHoLIeHHE 00beMOB JIyHbI U 3eMilH, CUMTAs UX ILIAPAMH.

A —. B. —. B. -
64 16 8
7. Haiinute 00pa3yolly0 yCeUeHHOTO KOHYCA, €CJIM PaauyChl OCHOBAHUM 3cmu6cem,a
BbICOTA 4 CM.
A. 4 cm. B.5cm. B. 6,5 cm.

8. PaBHOOeIpeHHas Tpamelus, OCHOBaHHUS KOTOpou paBHbI 6 cm u 10 cm, a ocTpsiit yron 60°,
BpalaeTcsi BOKpyr Oosbiero ocHoBanus. Haiimute o0beM Tena BpalieHusl.
A. 481 e’ B.100m+ 6 cx’.  B. 120w car’.
9. OcHOBaHMEM MUpPaMUbI SBJISETCS TPEYrojibHUK co ctopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas 60koBass rpaHb HaKJIOHEHA K OCHOBaHUIO 1o yriom 45°. HaiinuTe muiomniaas 60koBoi
MOBEPXHOCTU UPAMU/IBL.
A. 48 enr’. B. 483 ca’. B. 48v2 cn’.
Bapuanm 4
1. OcHoBaHME TPSIMOM NMPU3MBI — PAaBHOOEIPEHHBIN TPEYrOJIbHUK CO CTOpOHOM 6 cm, a
JnuaroHanb 6okoBoii rpanu 10 cu. HaiinuTe miomiaas 60K0BOI MOBEPXHOCTH MTPU3MBI.
A.2 e B.2V2 caf’. B. 4 ea’.
2. OcHoBaHue MUPAMUIBI - MPSIMOYTOJIBHUK CO CTOpOHaMH 6 cvm u 8 cm. BricoTa mupamuabi
paBHa 12 cm U IPOXOJUT Uepe3 TOUKY MepecedeHus quaronanei ocHoBanus. Haiiaure 60koBble
pebpa mupamMuabl.
A. 12 cm. b. 13 cm. B. 13V2 om.
3.Yepe3 BepmimHy B pomba ABCD mpoBeneHa mnpsmas BM, nepneHAUKYIsSpHas K €ro
wiockocTy. Haiinure paccrosiHue OT TOYKH M 10 TpAMBIX, COAEPKAIUX CTOPOHBI

pomba, eciiu AB = 25 cu, Z BAD =60°, BM =12,5 cm.

A.12.5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.
4. Beicora mumHapa paBHa 10 om. [Inomans ceyenus MUIMHIPA IIOCKOCTHIO, apalIeIbHOM
OcH LUJIMHJIpA U yajdeHHoU Ha 9 om oT Hee, paBHA 240 om ?. Haiigute paauyc UMIUHIpA.

A. 15 om. B. 15,5 om. B. 15v2 om.
5. Ilnomans oceBoro ceyeHuss koHyca pasHa 0,6 cv’. Beicora KOHyca paBHa 1.2 cm.
Haitgure nomans MoOJHOW MOBEPXHOCTH KOHYcCA.

AlSxw o’ b. 0,9\/5 T e B. 0,91 o,
6. Haiigute oOpasyronnyro yceueHHOTro KoHyca. Eciu paanycsl OCHOBaHUMN paBHBI 3 cM | 6 CM,
a BBICOTA paBHA 4 cMm.

A. 5.5 cm. B. 5 cm. B.5V2 o
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7. JluaroHanab NMpsAMOYTOJBHOTO Mapajuiesenuiena pasHa 18 cu u cocrasnser yron B 30° ¢
IJIOCKOCTBIO OOKOBOW rpanu u yron B 45° ¢ GokoBelM pebpom. Haiimgure — 06beM
napajuieJenunesa.

A. 7292 e’ B. 729 ca’, B. 729V2 car’.

8. PasBepTkoil OOKOBOIW MOBEPXHOCTH KOHYCa SIBISIETCS CEKTOp ¢ ayrou . Haiiaure [, ecnu
BBICOTA KOHYCa paBHa 4 CM. a paJiInyC OCHOBaHUs paBeH 3 cm.

A. 230°. B. 250°. B. 216°.

9. CkonmbKO MOHATOOMTHCS KpPAacKW, YTOOBI MOKPAacHTh Oak IMIMHAPUYECKOH (OpMBI C
JIMaMETPOM OCHOBaHus 1,5 m 1 BeIcOTOM 3 M, ecnu Ha 1 M pacxoxayercs 200 2 Kkpacku.

A1,125 T ke, B.1,5 7 xe. B. 1= m e

OTBeTHI: 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

KonTponbnas padora Nell
Bapuant 1

1. Touka A — cepenuna orpeska MK. Haiingute koopauHaThl TOUKH A U JUIMHY OTpE3Ka
MK, ecmu M (5; —2; 1), K (3; 4; =3).

2. Touku A u B cummerpuunsl otHocutensHo Touku C. Haiigute koopauHatsl Touku B,
ecmn A (—3;5;=7), C (6;2;—1).

3. Mansl BekTopsl d(3; —2;—1)u E(l; 2; 4). Haiigure:

1) KoOpAMHATHI BekTopa 1M = —3d + 2b;

2) KOCHHYC yTJIa MEXKy BEKTOpaMH d | b.

4. Jlaus! BekTopb! d(2; —6; 8) 1 b(—1; k; —4). TTpu kaxoM 3Hauennu k BekTops! @ 1 b:

1) KoJTMHEeapHBI;

2) neprneHIuKyIsIpHbI?

5. CocraBbTe ypaBHEHHE IUIOCKOCTH, NMPOXOJAIIEH uepe3 TOUKY A U MepHeHIUKYIAPHOM
npsimoit AB, eciiut A (1; 2; —3), B (4; 8; —6).

6. an xy0 ABCDA;B;C,D;, pe6po xoroporo paBHo 1 cMm. Ha nuaronamu C;D ero rpanu
OoTMeTIIH TOUKy M Tak, uto DM : MC; = 5: 3.

1) Beipasute BekTop AM yepes3 BEKTOPBI E, AD u E .

2) Haiigute Momynb BeKTOpa W

Bapuanr 2

1. Touka M — cepeauna otpe3ka AB. Haiiagute koopauHatel TOUKH M U UIMHY OTpe3Ka
AB, eciiu A (6; —5; 2), B (—4; 3; 10).

2. Touku M n K cummerpuunsl oTHOcuTENbHO Touku D. Halimure koopaunatsl Toukn K,
ectu M (4; —6; 3), D (—2; 1, 5).

3. Mansl BekTopsl m(2; —1; 3) u i(—1; 2; 5). Haiinure:

1) xoopauHaThl BekTOpa d = —21M + 311;

2) KOCHHYC yIJIa MEXy BEKTOPaMHK 11l U 1.

4. ausl BekTOpBI M(5; —4; 6) u 11(15; —12; p). [Ipr KakoM 3HaYE€HUH P BEKTOPBI M. U 1:

1) KoJTMHEapHBI;

2) neprneHIuKyIsIpHbI?

5. CocraBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOJAIIel depe3 TOuKy B u mepneHIuKyaspHOM
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npsimoit BC, ecniu B (3; —2; 4), C (—2; 8; 19).
6. [lan xy6 ABCDAB;CD;, pebpo xotoporo paBuo 1 cm. Ha nuaronamu AD; ero rpanu
orMmeTwin Touky E Tak, uto AE: ED; = 2:7.

1) Beipasute BekTop BE 4yepe3 BEKTOPBI BA,BC uB B;.
2) Haitnure Moynb BeKTOpa BE.

CBoaHas Tab/1u1a Mo NpUMeHsieMbIM (popMaM U MeTOAaM TeKYILero KOHTPOJIs U
OlIeHKH Pe3yJbTATOB 00y4YeHHUsI

Pe3yabTarsl 00yyeHus @®opMbI U METOIbI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

JINYHOCTHBIX?

Jluunocmuvie  pezynomamsi 6  c¢hepe | BpimonHeHue npakTHYECKUX padoT No
omHoweHutl obyuarowuxcsi Kk cebe, Kk ceoemy | 1—T1
300p08bI0, K NOZHAHUIO CeOsL: OreHKa MPaBUIBHOCTH BBITIOJIHEHUS

-TOTOBHOCTh U CLIOCOOHOCTH OOYYarOMIMXCS K | CAaMOCTOSTEIbHON pabOThI
OTCTaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO | Pemienue 3aqau BO BpeMs 3aHATHUS
MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BhIpAOATHIBATh
COOCTBEHHYI0  TO3ULMIO TI0  OTHONICHHIO K
0OIIECTBEHHO-TIOJUTHYECKUM COOBITUSM MPOILIOTO
¥ HACTOSIIETO Ha OCHOBE OCO3HAHUS M OCMBICICHUS
UCTOPUU, JTyXOBHBIX IIEHHOCTEH U JOCTH)KEHUU
Hallel CTPaHBbl;

Jluunocmuvie  pesyromamvl 8 cepe
omHoweHutl obyyarowuxca k Poccuu kax k Pooune
(Omeuecmsy):

-popMupoBaHHE yBAXKEHHS K PYCCKOMY
A3BIKYy KaK TOCYIapCTBEHHOMY sI3bIKy Poccuiickoit
denepannn, SABISIOMIEMYCS OCHOBOM POCCHICKON
UJCHTUYHOCTHU u TJIaBHBIM dakTopom
HAIIMOHAJIFHOTO CAMOOIIPEICIICHUS;

Jluunocmuvie  pesyromamovl 8 cepe
OMHOUWEHUL 00YYAIOWUXCSL K 3AKOHY, 20CY0apcmey u
K 2PadHCOaHCKOMY 0bujecmsy:

-MHPOBO33pEHHE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY ypPOBHIO  Pa3BUTUS HAyKHU U
OOIIECTBEHHON TMPAKTHKH, OCHOBAaHHOE Ha JUAJIOTe
KYJIBTYp, @ TaKKe pa3NUuYHbIX (HOPM OOIIECTBEHHOTO
CO3HAHWUA, OCO3HaHWE CBOETO MecTa B
MOJIUKYIBTYPHOM MHUDE;

Jluunocmuvie  pesynromamovl 8 cepe
OMHOWEHULl  00YUAIOWUXCA € OKPYHCAOWUMU
JH00bMU.

-HPaBCTBEHHOE CO3HAHME M IOBEJCHHE Ha
OCHOBE YCBOEGHHsI OOIIEYETIOBEUECKUX IICHHOCTEH,
TOJIGPAHTHOTO  CO3HaHWS M  TIOBEIEHUS B
MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JHAJIOT C APYTHUMH JIOJbMH, TOCTUTATh B HEM
B3aMMOIIOHMMAHHSI, HAaXOIUTh OOImMe TIend |
COTPYIHUYATH JUISI UX JIOCTHOKCHUS;

-pa3BUTHE KOMIETEHIUNH COTPYAHHYECTBA CO
CBEpCTHHKAMH, JI€TBbMH  MJIAJIIETO  BO3pacTa,
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B3POCIBIMH B  00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOH, Yy4eOHO-HCCIIEeOBATENbCKOM, MPOSKTHOM
U IPYTUX BUJIAX JIEATEIbHOCTH.

Jluynocmmuvie  pezynomamvi 8  cghepe
OMHOWEHUL 00YUAIOWUXCA K OKPYHCAIOUIEMY MUDY,
ACUBOLL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO,
B TOM YHCIIE CaMOOOpPa3OBaHHIO, HA MPOTSIKEHUU
BCEH  JKU3HU;  CO3HATEJbHOE  OTHOUIEHHE K
HEMpPEpbIBHOMY  OOpa30BaHUIO  KaK  YCIIOBHUIO
YCHEIIHOW TPOPECCHOHAIBHOW UM OOIIECTBEHHOM
NeSITeIbHOCTH;

-3CTETUYECKOE  OTHOIIEHUS K
TOTOBHOCTh K  ACTETUYECKOMY
cOOCTBEHHOTO ObITA.

Jluunocmuvie  pesynromamuvl 8
omHoweHus odyuarowuxcia K mpyoy,
COYUANLHO-IKOHOMUYECKUX OMHOWEHUIL!

-OCO3HaHHBIA BBIOOp Oynymeil mnpodeccun
KaKk MyTh M CHOCOO peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

Mupy,
00yCTpOMCTBY

cghepe
6 coepe

-TOTOBHOCTh OOYYalONIMXCS K TPYHOBOU
npodecCHOHAIbHON JIeATEeTbHOCTH KaK K
BO3MOXXHOCTH  y4acTUsi B  PCIICHUH JIMYHBIX,
OOLIECTBEHHBIX, rOCyJ1apCTBEHHBIX,

00IIIeHAIIMOHATILHBIX MTPOOJIEM;
-TOTOBHOCTH K CaMOOOCTYKUBaHHUIO, BKITFOYAsI
00y4YeHHE U BBIIIOJHCHUE JIOMAITHUX 005S3aHHOCTEH.

METANPEAMETHBIX:

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE
3a/aud B 00Opa30oBaTENbHON  JIEATEILHOCTH W
JKU3HECHHBIX CUTYalUsX;

-HaXOJUTh W  NPHUBOAUTH  KPUTHUYECKHUE
apryMEHTbl B OTHOLIEHHUM JECUCTBUM U CYXICHUU
JIPyroro; CHOKOMHO M pa3yMHO OTHOCHTBCA K
KPUTUYECKUM 3aMeYaHUusIM B OTHOIICHUHU
COOCTBEHHOTO CYXKJEHHUS, paccCMaTpHBaTh HUX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

-pa3BEpHYTO, JOTMYHO M TOYHO H3JaraTh
CBOIO TOYKY 3PEHMS C HUCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB.

OneHka IpaBUIBHOCTH BBITIOJTHEHUS
KonTponbubie padotet Nel — 11
Beinonnenue npaktTuyeckux padot Ne
1-71

OneHka NpaBUIIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOThI

Pemenue 3ama4y Bo Bpems 3aHATUSA

NpeIMeTHBIX:
UCIIOJIb30BaTh  4YMCIOBBbIE  MHOXecTBa  Ha | OleHKa NpaBUILHOCTU BBIMOJTHEHUS
KOOpAMHATHOM mpsMoii © Ha KoopauHaTHOH | KoHTponbubie paboTer Nel — 11

IJIOCKOCTH JIs1 OIHMCAaHUA PCaIbHBIX HNPOHECCOB U
HBHCHHﬁ; MMPOBOAUTDL JOKA3aTCIIbHBIC PACCYXKICHHUA B
CUTyalusx HOBCG}IHCBHOﬁ KHU3HH, IIpU PEIICHUN
3ala4q U3 Jpyrux npeamMeToB;

BBIIIOJIHATE U OOBACHATH CpaBHCHHE PE3YyJIbTATOB
BBIUMCIICHUH pu pCIICHHUU NPAKTUYCCKHUX 3alay, B
TOM YHUCJIC l'IpI/I6.]'II/I)KeHHI)IX BI)I'-H/ICJ'IGHI/II\/II, HCIIOJIB3YA

BrimonnHeHne mpakTHIecKux padboT Ne
1-71

OreHKa MPaBWJIBHOCTU BBITIOJTHEHHS
CaMOCTOSITENILHOM pa0OTHhI

Pemenue 3amad Bo Bpemsi 3aHATHS
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pasHble  CIIOCOOBI ~ CpaBHEHUH;  3alMChIBATh,
CpPaBHMBATbh, OKPYIJIATH YUCIIOBBIE JaHHBIE PEATbHBIX
BEIMYMH C UCIOJB30BAaHUEM Pa3HBIX CHCTEM
U3MEpPEHUS; COCTaBIATh U OLEHUBAaTh pPa3HbIMU
crioco0amMM YHCJIOBBIE BBIPAXKEHHUS HPU PELICHUU
IPAKTUYECKUX 3a7ad M 3a7ad U3 JPYTux YydeOHBIX
IIPEIMETOB;

COCTaBJIATh U pellaTb ypaBHEHUS, HEPaBEHCTBA,
UX CUCTEMBI IIPHU PELICHUM 3ajad JAPYruX y4eOHBIX
IPEMETOB; BBIIOIHATH OICHKY MPaBIONOI00MUS
pE3yJIbTAaTOB, NOJIy4a€MbIX IIPH PELICHUH Pa3IMYHbIX
YPaBHEHUM, HEPABEHCTB U MX CUCTEM IIPU pELICHUU
3ajjad APYruX Y4eOHBIX IPEIMETOB; COCTAaBJIATh U
peliaTh ypaBHEHHsS M HEPAaBEHCTBA C IapaMETpaMu
IpU pELICHUH 33Jay JAPYTHX Y4eOHBIX MIpPEAMETOB;
COCTaBIATh YpAaBHEHHWE, HEPABEHCTBO WM MX
CUCTEMY, ONMCBHIBAIOLIME PEANBHYIO0 CUTYaLUI0 WIN
IPUKIIATHYIO 3az1auy, UHTEPIPETUPOBATH
MOJIy4YEHHbIE pe3yNbTaThI; HCII0JIb30BaTh
IIPOrPaMMHBIE CPENCTBA IPU PELICHUM OTACIBHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB;

OIpeNeNIATh MO rpadukaM M HCIOJb30BaTh JUIS
pelIeHNs TNPUKIAJAHBIX 33Ja4 CBOMICTBa pealbHBIX
IOpoleccoB M 3aBUcHMOCTell  (HamOousiplive U
HAauMEHbBIINE 3HAUYEHUs, IPOMEKYTKHU BO3PACTaHUS U
yObIBaHUS byHKIUY, MPOMEXKYTKH
3HAKOMOCTOSIHCTBA, ACHMIITOTHI, TOYKH Ieperuoa,
nepuoJl M T.I1.); HMHTEpHIPETUPOBaTh CBOWCTBA B
KOHTEKCTE KOHKPETHOM IIPAKTUYECKOW CHUTYallUH;
ONpENEIIATh 1o rpapukam IIpocTeNIIne
XapaKTepUCTUKU TEPUOJANYECKUX TPOIECCOB B
OMOJIOTHH, YKOHOMHKE, MY3bIKE, PaJHOCBS3U M Jp.
(amMmIuTya, IEPUO U T.I1.);

pemiaTh MPHUKJIAAHBIE 3a7aud U3 OHOJIOIUH,
(GU3KMKHN, XUMUHU, SIKOHOMUKH U JIPYTHX IPEIMETOB,
CBA3aHHBIE C  MCCIEIOBAHHEM  XapaKTEPUCTHUK
IPOLIECCOB; UHTEPIPETUPOBATH MOJTy4YEHHbBIE
pE3yJIbTaThI;

BBIUHUCIATH WM OLEHUBATb  BEPOSITHOCTH
COOBITUII B peasbHOM KH3HH; BBIOMPATh METOMbI
MOJXOJISIIETO MPEACTaBIECHUS U 00pabOTKH TaHHBIX;

COCTaBIATh C  MCIOJb30BAaHUEM  CBOMCTB
F€OMETPUUYECKUX (GUTYp MaTeMaTU4YeCKHe MOENn
JUIsL pElIeHHs 3ajad INPaKTHUYECKOTo XapakTepa u
3aJa4y M3 CMEXHBIX JUCHUIUIMH, HCCIEA0BaTh
MOJIyYUEHHbIE ~ MOJENM W HMHTEPHPETUPOBATh
pe3yibTar;

BJIA/IETh MIOHATUSMHU BEKTOPBI M UX KOOPAMHATHI;
YMETh BBINOJIHATH OINEpali HaJ BEKTOPaMU;
MCIIOJIb30BaTh CKAJISIPHOE IIPOU3BEIEHUE BEKTOPOB
Opy pelIeHUHd 3a/]ay; NPHUMEHATbh YypaBHEHHE
IUIOCKOCTH, (OPMYINTy paccTOSIHUS MEXJy TOYKaMH,
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ypaBHEeHUE cepbl IpU peUIeHUH 3aJay; MPUMEHSTh
BEKTOPbl U METOJ KOOPJIMHAT B MPOCTPAHCTBE NpU
pelIeHnu 3a1a4.

3.2 ®opma NpoMeKyTOYHOM aTTecTAUM

[IpomexyTouHas aTrecranus MO AUCLUUIUIMHE MaTeMaThka B 1 cemecTpe — HTOroBas
KOHTpOJIbHAsA paboTa, BO 2 ceMecTpe — HK3aMeH.

HroroBas koHTposibHAs paboTa MPOBOJUTCS 3a CYET BPEMEHHU, OTBEICHHOTO HA H3Y4YCHHE
JUCHUTUIMHBL, TIPU YCJIOBHH CBOEBPEMEHHOTO M KAUeCTBEHHOTO BBIMOJHEHUS O0YyYaroUIMMCs
BCEX BHUJIOB palOT, MPElyCMOTPEHHBIX paboyeil MporpaMMoil TMCHUIUIMHBI MATEMaTHKA.

HepequL BOIIPOCOB K HTOr0BOM KOHTpOJ’ILHOﬁ paﬁoTe

Bapuanr 1
1. Bremauciure: 47 -114 : 44
" 2-4/128
2. HaiinuTe 3HaueHUE BRIpOKCHHUS: ———.
\32

3. Brrunciure: 10g2 8+log 25 100 ~log 25 4

2
4. Haiinure pemenue ypaBHEHHUS: lOgé( X —35)= log6 4x
7T
5. Berncmre [O&5| COS—
3
Sz
6. [TepeBeaute U3 paauaH B rpagychl .
7. VKaXHUTE 4eTBEPTh, B KOTOPOIT JIXKHT YIOTl ., , €l o, =470°
8. Haiinure 3HaueHue KocuHyca yrina &, eciu u3BeCcTHO, uTo: Sin®=0,6 u
T
—<a<rx
x+ 4
0. HaiinuTe obnacte onpeneneHus GpyHKIUHU J(x)= > .
x° —49
10.  bankoBckas IpolleHTHas cTaBKa paBHa 7% roaoBbix. KakoBa nomxkHa ObITh

nepBOHAYaJIbHAsI CyMMa BKJIaja, 4TOObI uepe3 2 rojia ero pasmep coctaBui 34347 pyouieid.
11. B Baze nexar s6s0ku: 10 3eneHbIX U 5 KpacHbIX. CKOJBKUMH CIIOCOOAMU MOXKHO

B3STh U3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX 0J10Ka?

Bapmuanr 2
1. Brermaucimre: 72 .37 1 212.
. 3-4108
2. Haiinute 3HaueHUe BhIpAXKEHUS: ————

NG
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3. Bommcure: 108 36 +1og; 99 —log, 11

4. Haiinure pemenue ypaBHEHHUS: log 3( 10— x° )= log 3 3x

7T
5. Borucaure LO& 3| I8 E

T
6. IlepeBeauTe U3 paaraH B rpaaychl o
7. VYkaxure 4eTBepTh, B KOTOPOU JISKHUT YroJl , , €CIHHU =500".
8. Haiinure 3HaueHune Kocunyca yria & | ecim u3BecTHO, 4yTo: sin®=0,8 u
T
—<a<rw.
2
2
. 6x — x
0. Haiinute obnacts onpenenenus GpyHKuuu ﬁ x) = 108 L I —
+ 2
10. bankoBckas nporieHTHas ctaBka paBHa 9% rogossix. KakoBa 1omkHa ObITh

nepBOHAYaJIbHAsE CyMMa BKJIaJa, 4TOOBI uepes 2 roja ero pazmep coctasmi 59405 pyoreit.
11. B Baze nexat s16;10ku: 5 3eneHbix U 10 kpacHbix. CKOJBKUMHU CIIOCOOAMU MOYKHO

B3SITh W3 Ba3bl 3 3€JICHBIX U 2 KPACHBIX s1010Ka?

Bapuant 3
1. Breraucnoure: 35 .25¢:75°.
o {405
2. Haiinute 3HaYeHNe BBIpAXKEHUS: —— .

45

3. Bemucmre: 10g,% —log,3-log, 81

2

4. Haiinure pemenue ypaBHEHHUS: log 5( x —8)= log 5 2x.

. 7T
5. Bommcure LO&,| Sin—

6
Sx
6. [lepeBenuTe U3 paguaH B Tpagychl 3
7. VKaKHTe 4eTBEPTh, B KOTOPOH JIGKHUT Yol ., , ecin ., =380°.
8. HaiiauTe 3HaueHne kocuHyca yriia & | eciu u3BeCTHO, 4to: sin® =-0,6 u
T
—<a<2rx

0. Haiinure obnacth onpenenenus GyHKIAN J(x)=
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10. bankoBckas nporieHTHas ctaBka paBHa 12% romoBeix. KakoBa momkHa OBITH
NepBOHAYaJIbHAS CyMMa BKJIaza, 4ToOkI Yepe3 2 Tofa ero pazmep cocraBuil 56448 pyomeil.
11. B Baze nexar s16510ku: 6 sxenthix U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMHU MOXKHO

B3SITh U3 Ba3bl 4 KENTHIX U 2 KPACHBIX s10J10Ka?

Bapuanr 4
1. Breraucnoure: 9°.11° : 994,
o 5-3108
2. Haiinure 3HaueHue BoIpaKeHUS:: ————.

i
3. Bemucmre: 108,320 —log, 5-log, 216 .

2
4. Haiimure pelienue ypaBHEHUS: 1082(6 —Xx" )= 1082 S5x.

7T
5. Borurciaure log3 ctg g

T

6. [lepeBenuTe U3 paguaH B rpaychl 3
7. VYKaxXuTe 4eTBepTh, B KOTOPOU JICKHUT YIOJl . , €CIHH =700"
8. Haiigure 3HayeHne kocunyca yrina & , eciiu u3BecTHO, 4to: sin® =-0,8 u

3

T<a<—.
2
x—3
0. Haiinure obnacts onpenenenus GpyHKIun Jf(x)=log 5T 5> 5 .
x° +7x

10.  bankoBckas npoueHTHas cTaBka paBHa 11% rogoseix. Kakosa qomkHa ObITh

NepBOHAYaJIbHAs CyMMa BKJIaJa, 4ToOkl Yepe3 2 rojia ero pazmep cocraBuil 73926 pyomeil.
11. B Baze nexar s16510Kku: 6 xkentbix U 12 kpacHbIX. CKOJIBKHUMH CIIOCOOAMHU MOXKHO

B3SITh M3 Ba3bl 2 XKENTHIX U 4 KPAaCHBIX s10J10Ka?

OOyuaromuecss JOMYCKAlOTCA K cade »HK3aMeHa MpH BBINOJHEHMHM BCEX BHJIOB
CaMOCTOSITENIbHOM padOoThl, MPAKTUUECKUX U KOHTPOJIBHBIX paboOT, MPELyCMOTPEHHBIX paboueit
IIPOrpaMMOi U KaJIeHAAPHO-TEMATUYECKUM IIJIAHOM JTUCLIUIUIMHBIL.

IlepeyeHb BONPOCOB K IK3aMEHY

Yacts A

1. Kopens n-oit crenenu. CBoicTBa KOpHs n-oi crernenn. O0001eHrne moHsATHS O
II0Ka3aTelie CTENECHU

2. Tlousartue norapudma u ero cpoiictsa. OCHOBHOE JIOTapH(PMHUUIECKOE TOXKIECTBO.

3. JlecaTuuHble U HaTypaibHble orapudmel. [IpaBuna neiicteuii ¢ norapupmamu. Ilepexon
K HOBOMY OCHOBAHHIO.
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10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

Jlorapudmuueckue ypaBHenus. [Ipuemsl pemenus. [Ipumepsr.
Jlorapudmuueckas pynkmus. Ee cBoiicTBa, rpaduk

Tpuronomerpuueckue GpyHkuuu. OnpeneneHie CHHyca, KOCHHYyca, TAHTeHCa,
KOTaHI'€HCa.

Panuannas mepa yrna. [lepexos ot rpaycHOM Mepbl K paiHaHHOM U HA00OPOT.
3aBUCUMOCTD MEX]ly TPUTOHOMETPUUECKUMH (PYHKIIMSIMUA OJHOTO YyIIIa.
®opmyJibl ABOMHOTO yria. @OpMyJibl CI0KEHUS.

Pemenue npocTelinx TPUroHOMETPUUYECKUX YPaBHEHUH.
Tpuronomerpuyeckue pynkuuu. O6acTh onpeaeaeHUs 1 MHOXKECTBO 3HAYCHUI
TPUTOHOMETPUUYECKHUX (PYHKLIUH.

OOparHble TPUTOHOMETPpUYECKHE (PYHKIINH.

OcHOBHBIE OHATHSI KOMOMHATOPHKH: pa3MeIeHHs, IEPECTAHOBKU M COUCTAHUS.
Teopus BepositHOcTel. COOBITHE, BEPOATHOCTH COOBITHS.

3aBUCUMOCTh ¥ HE3aBUCUMOCTDH COObITHI. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOIIOKHOCTD COOBITHIA.

Teopus BeposiTHOCTEHN. ClI0KEHUE U YMHOKEHHUE BEPOSTHOCTEM.

[Tpupamenne GyHKIMU U pupalieHue aprymenTa. OmnpeneiaeHue Npou3BOIHOM.
DU3NYECKUI U MEXaHUYECKUI CMBICII IPOU3BOJHOM.

VYpaBHeHHE KacaTenbHOU K TpaQuKy (yHKIHA

[IpaBuna u popmynsl nuddHepeHInpoOBaHUS.

[TpumeHeHre TPOU3BOTHOMN /JIST HAXOXKICHUS dKCTpeMyMa (yHKIIHA

[TonsiTHe uHTErpana u nepBoodpazHoit

. Teopema HeroTona — Jleitoauia
24.
25.

Crepeomerpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 AKCHOM.
[IpsiMble U MIIOCKOCTH B MPOCTpaHCTBE. B3anMHOe pacnonoxeHre AByX NPSIMbIX B
MIPOCTPAHCTBE.

B3anMHOe pacnionoxkeHue npsaMoun 1 miIockocTH. [lapamiensHOCTs TPAMOM U INIOCKOCTH.

B3anMHOe pacnonokeHue IByX INIOCKOCTEN B MpocTpaHcTBe. [leprneHuKynsapHOCTb
JIBYX TIJIOCKOCTEH.

JIByTpaHHBIN yroil. YToa MeXAy IIIOCKOCTSIMMU.

MHororpanauku. Bepuinnsl, peOpa, rpaHd MHOTOIpaHHHKA.

IIpusma u ee cBorictBa. [IpsiMas U HaKJIOHHAS IPU3MBIL.

[TpaBunbHasg npusma. [lnomane 60KOBOH U MOJHONW MOBEPXHOCTHU MPU3MBI.

Ky0. ITapannenenunen u ero coiictea. O0bem kyba. O0bem napasuienenumnesa.
[Tupamuna u ee cBoiictBa. [Inomaas OOKOBON 1 MOJHON MOBEPXHOCTH MUPAMU/IBL.
[IpaBunbpHas nupaMua. Y cedeHHas: TUPAMUAA.

[IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX (T€Tpa3ip, KyO, OKTa’ap, 10AEKadip U
HUKOCAdIP).
Tena u noBepxHoctu Bpamenus. Humaap. OcHoBaHus, BbICOTa, O0OKOBAast TOBEPXHOCTb,
oOpasytomas, pazepTka. [lnomaas 60KoBOI U OTHOM MTOBEPXHOCTH.

Tena u noBepxHoctu Bpamienus. Konyc. OcHoBaHue, BbICOTa, 00OKOBasi HOBEPXHOCTb,
oOpasytomas, pazepTka. [lnomaas 60KoBOI U OTHOM MTOBEPXHOCTH.

[ap u cdepa. [lnomans MOBEpXHOCTH CPEPHI.

Ceuenus mapa u chepsbl.

dopmyibl 00beMa MUPAMUIBI, IWJIMHIpA U KoHyca. PopMyna oObema 1mapa.

105



41.
42.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24.
25.

[IpsimoyronbHas cucreMa KOopauHaT B mpocTpaHcTBe. KoopanHaTe! BeKTOpa.
Anrebpanueckue onepaiu Haja Bekropamu. CKaJIipHOE IPOU3BEICHHE BEKTOPOB.

Yacts B
x=16  x0°+4

Yopocture BeIpaxkeHHE ———— | ———
p p x+x05+1 " xL5-1

Y HalJIUTEe €ro 3HauYeHue npu x = 2,25
R
PacrosoxkuTe 4ncia B mopsaake Bo3pactanus 2 45 2; 5; 23;2 3

3anmcath B BUJE OOBIKHOBEHHOU IPpOOM OECKOHEUHYIO ACCATUYHYIO IpO0kh: 4,(8);
-2,6(93).

10 (1Y2 4 2 (1)
Pacrionosxute uncia B mopsiIke BO3pacTaHus 3 ; 3 ;9 3534 5

Boraucnure: logs5 + log 425 + 10g4i
125

Beruucnure: logs72 — log3E + log;18
27

Beruucnure: log4l + log436 +; log4§
5 81

Pemmre norapudmmeckoe ypasrenne: 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

Pemnte norapupmudeckoe ypaBHenue g (3 —x) —lg (x +2) =2 1g2

l-sin’a
cos’a—1
sin(360° — o) cos(—a)

cos(180° + &)

YIpocTUTe BBIpaKEHUE:

YHpOCTI/ITe BBIPAXKCHUC!

2 )
YHpOCTI/ITC BBIPAKCHUC! 1+ cos” a—sin” o

. T
VIPOCTHUTE BBIPAKEHHE: sin(a —2)ig(-a)

r
cosC +a
(2 )

. . 5 .
Haiinure cos o tg a, ecnu sin o = 53 u o - yroa Il koopavuHaTHON YeTBEPTH

Haiinute cos o u tg o, ecnmu sin o = 0,6 1 o - yron [ koopJJMHAaTHON YeTBEpPTH
Haiiaure cos o u tg o, ecnu sin oo = — 0,8 u o - yrou Il koopauHaTHOM YeTBEpTH
Haiigure sin oo u tg o, ecnu cos o= 0,6 u a - yroa I koopaAuHATHON YeTBEpTH

T
Pemrite TpUroHOMETpUUECKOE YpaBHEHHE: 2COS(x + —) = +/2

. 2
Pemure Tpuronomerpuueckoe ypapHenue: sin” x — 0,25 =0
Pemmre Tpuronomerpuueckoe ypaBHeHHe: 2 cos X + 12 =0

.2 .
Pemunre Tpuronomerpuueckoe ypaBHenue: 2 sin“ X +sinx —1=0
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26.
27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

46.

47.

48.

49.

Pelnte TPUrOHOMETPHYECKOE YpaBHEHHe: 2 sin” X + 7sin x —4 =0

Pemmite TpuroHoMeTpuueckoe ypaBHeHue: 2 sin(x + %) +42=0

Pemnte Tpuronomerpuueckoe ypaBHenue: 2 cos X — 3 =0

161" (125
PeniuTe nokasareibHOE ypaBHEHHE: | — | =) —

25 64
Pelnre nokasareisHoe ypaBHerue: 2 - 4% — 17 -4+ 8 =0

2
Pemmre nmokasarenbHoe ypaBHenue: 37 —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.

CocTaBbTe ypaBHEHHE KacaTellbHOI K rpaduky dyHkuuu f(x) = ¢** B Touxe xo = 0.
3anuiuTe ypaBHEHHE KacaTenbHOU K rpaduky pynkuuu f(x) =3 x> + 5x B TouKe ( 1; 8).

5-x

Haiinure npousBoanyto pyHkuuu Y = )
X

o o V4
HaI/I,I[I/ITe 3HAYCHHUC ITPOU3BOJHOHA (1)YHKI_II/II/I y=3x+4—5sinx BTOUYKC X, = —

3+2x

Haiinure npousBoaHy0 QyHKIUU y = S
x —_—

HaiinuTe npou3BOoIHYIO QYHKIMH y = —% x*+3x7 —2x+11

Haiinure nponsBoaHyto GyHKINN y= X —X ( X +7).
Haiitu mpomexxyTku Bo3pacTanus GyHKIHA Y = x> —2x +3.
Uccnenyiite pynkuuto f(x) = 3x° ~20 X" 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

NN — |y

Breraucnute HUHTCrpal I \/—

3/ 2
Brruncnure uHTErpal I x“dx
1

1
Beruncnure nuaTerpan I(l +2x)*dx
0

. . . 1 .
Haiinute obmuii Bua nepBoodpasznoit ans pynkuu f (x) = — - sin 3x
X
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50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Haiiti epBoo6pastyro Gyrkiud f (x) = 3x> + 2 X — 1, rpaduK KOTOPOI IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinute nepBooOpaznyto GyHKINU X 5 - 3 5\/?

Jltst pyrkumn f(x) = (2x + 5)° HaiiguTe 1epBooOpasHyo, rpaduK KOTOPOil IPOXOIHUT
yepe3 Touky M (- 2; 3).

B simmke 20 mapoB, u3 Hux 12 6enbix, octanbHble roiayosie. M3pnekarot 2 mapa. Haiitu
BEPOSTHOCTH, UTO 00a 1mapa Oernsbie.

B niepBoii ypHe conepxkutcs 8 cuHux u 10 )KeNThIX m1apoB, BO BTOPOit 4 6enbix u 12
JKENTBIX 1AapoB. M3 KaXX101 ypHBI Haylayy U3BJIIEKIIN 110 OqHOMY mapy. Haltu
BEPOATHOCTH TOTO, YTO 00a U3BJIEYCHHBIX 1Iapa KEJITOrO 1IBETA.

AndaBuT HEKOTOPOTO sA3bIKa COEePKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB ATOr0 andaBuTa, eciau OyKBbI B CJIOBaX MOTYT
MOBTOPATHCS?

AndaBuT HEKOTOPOTrO sA3bIKa COEPKUT 12 OykB. CKOJIBKO CYHIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIECHHBIX U3 OYKB 3TOro ajgaBuTa, €Ciau OYKBbI B CJIOBAX HE MOT'YT
HOBTOPSITHCS?

B xop3une 16 mapos, u3 aux 14 Genbix, octanpHble cuHue. M3Bnekarot 2 mapa. Haiitu
BEPOATHOCTH COOBITHII TOTO, YTO 00a I1apa CHHKE; EPBBIi 11ap Oeblii, a BTOPO CUHUH.
Ha nexypcTBO 13 3 MaJIbunKOB U 4 J€BOYEK CIIy4ailHO OTOMPAIOT 4 AEKYpPHBIX.
CKONBKUMHU CITOCOOaMH UX MOXKHO OTOOpAaTh MPH YCIOBUH, YTO OyIyT OTOOpAHBI 2
MaJIbYMKa U 2 OJEBOYKU?

VY CTpOHCTBO COCTOMUT U3 TPEX DIIEMEHTOB, pabOTAIONINX HE3aBHCUMO. BeposiTHOCTH
0e30TKa3HOM pabOThI 3a ONPEEIIEHHBIN TPOMEXKYTOK BPEMEHH IIEPBOT0, BTOPOIO U
TPEThEro 3eMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HaiiTu BeposiTHOCTb TOTO, 4TO
3a 3TO BpeMs OTKaKyT BCE TPH DJIEMEHTA.

U3 15 TypucTOB HaJ0 BHIOPATh A€KYPHOTO U €ro NoMoIHuKa. CKOJIBKUMH Crioco0amMu
3TO MOKHO CJlienaTh?

JlnaroHasib 0ceBOro c€4eHMs LIMIMHApa paBHa 13 cM, a paguyc OCHOBaHUsS — 6 CM.
Haiinure BbICOTY IMIIMHAPA.

B npaBuibHOI 4eThIpEXYTrobHOM MupaMue BbIcoTa paBHa 12cM, a aodema - 15¢m.
HaiinuTe nuomaab NoJIHON MOBEPXHOCTH MUPAMUJIBI.

B ocHoBanunu npaBuiibHOM yeThipexyronbHoi npusmsl ABCDA B C D, nexur kBaapat
co ctopoHoit 4 cM. Jluaronans npusmsl AC; oOpasyert ¢ miockoctbio ocHoBaHust ABCD
yrous 60°. HaliguTe BBICOTY PU3MBI U IUIOIIAb IOJTHON ITOBEPXHOCTH.

JlaroHanb NpaBUIBHON YETHIPEXYTOIBHOM MPU3MBI COCTABIISET ¢ OOKOBOW I'PaHbIO YTOJ
60°. Haitnute 00beM MpU3MBI, €CJTU CTOPOHA OCHOBAHUS 8cm

Pannycel ocHOBaHUI yCEUEHHOTO KOHYCa paBHBI 12 cM 1 6 cM, a oOpa3zyromas
HaKJIOHEHA K TUIOCKOCTH OCHOBaHUs 1o yriioMm 45°. Haiiaure miomanes 1 00bem
YCEUEHHOTr'0 KOHYca.

HaiinuTe nmonnyo miomaas NOBEpXHOCTH U 00bEM MUPaMHIBI, Y KOTOPOI BHICOTa paBHA
2 M, a OCHOBaHHEM NHPAMUJBI SBJISIETCS KBaJApaT CO CTOPOHOH 3 M.

OcHoBaHMEM MUPaMUIBI SIBISIETCA TPEYTOJIbHUK co cTopoHamu 12 cMm, 10 cm, 10 cm.
Kaxxnas 6oxoBasi rpaHbh HaKJIOHEHA K OCHOBaHUIO 1101 yriioMm 60°. Haitnute 00bem u
IoIa b OOKOBON MOBEPXHOCTH MUPAMUBI.
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68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

Haiinute cTOpOHY OCHOBAHMS M BHICOTY MPABUJIBHOM YETHIPEXYTOIBLHON MPU3MBI, €CITU
Srom=90cM, Sgox=40cM’.

Beoicora nununapa passa 10 am. Ilnomanes ceyenns LuiaMHapa MI0CKOCThIO,
napajuieJIbHON OCH HUIMHAPA U yIajdeHHOH Ha 9 1M oT Hee, paBHa 240 1M 2, Haiizute
paanyc LMIUHApPA.

OcHoBaHue MPSMOI TPU3MbI — paBHOOEIPEHHBIN TPEYTOJIbHUK CO CTOPOHOM 6 cM, a
nuaroHaib 60koBoi rpanu 10 cm. HaiiauTe mutomanbs 60KOBOH MOBEPXHOCTH U 00BEM
IIPU3MBI.

B npaBuibHOM Y4eTHIPEXyrobHOM MPU3ME IIJIO0IIA/Ib OCHOBAHUS paBHa 25 cM?, a BbicoTa 4
cm. Haiinure nuaronans u 00beM MPHU3MBI.

OcHoBaHMEM MPSAMON MTPU3MBI CIYXKUT MPSIMOYTOJIBHBIM TPEYTOJIbHUK C KaTeTaMu 12 cm
u 5 cM, BbICOTa ITpU3MbI paBHa 8 cM. HaiinuTe miiomaas noiaHoi NOBEPXHOCTH.

Pannyc OkpyXKHOCTH, OITMCAHHON OKOJIO OCHOBAHUS IIPABUIIBHOM IIECTUYT OJIbHOMU
Npu3Mbl, paBeH 3 cM. Haliiure momaas noJIHOM NOBEPXHOCTH IIPU3MBI, €CIIU €€ BbICOTa
paBHa 10 cM.

JlnaroHasp mpaBMIIbHOM YETHIPEXYTOJBHON MPU3MBI COCTABISET ¢ OOKOBOW T'PAHBIO yroJl
30°. Haiiaure mutomiaib 60KOBOM MOBEPXHOCTH U 00BEM IPU3MBI, €CIIU CTOPOHA

ocHOBaHHs V2 cM.

BeicoTa munnnapa Ha 12 cM Gosblie ero pajguyca, a Iiomaab NOoJHON MOBEPXHOCTH
paBHa 288 1 cm”. Haiimure paauyc OCHOBaHUSI LIWJIMHIpA.

JlnaroHasib mpaBUIIBHOM YETHIPEXYTOJIBHON PU3MBI COCTABIISIET ¢ OOKOBOM I'PAaHBIO yroJl
60°. Haiinute o0beM Npu3MBbl, €CJIM CTOPOHA OCHOBaHUS 6 CM.

JlmameTp 1mapa paBeH BBICOTE KOHYCa, 00pa3yromas KOTOPOTo COCTABIISIET C IIIOCKOCTHIO
ocHoBaHus yroin 60°. HaliTu oTHOLIeHNEe 00bEMOB KOHYCA U IIapa.

Paanyc mapa paBen R=5. Haiigure miomaab mojgHONH NOBEPXHOCTH BIIMCAHHOI'O B IIAp
KyoOa.

Paanycel ocHOBaHUI yceueHHOTro KOHyca paBHbI 4 cM U 12 cM, a oOpa3yromas paBHa
17cMm. HaliuTe: a) BRICOTY yCEUEHHOTO KOHYCa; 0) IJIOIIalb OCEBOTO CEYCHUSI.

B ocHoBanuu npasuibHO# yeThipexyronbHoi npusmsl ABCDA B, CD; nexur kBaapat
co ctopoHoit 8 cM. Jluaronans npusmsl AC; oOpasyer ¢ minockoctbio ocHoBaHust ABCD
yrou 30°. HaliguTe BBICOTY MPU3MBI U IUIOIIAb MIOJTHON IIOBEPXHOCTH.

4 Cucrema onenuBanusa KomiuiekTa @OC Tekymero KOHTPOJIst M MPOMEKYTOYHOM

aTTreCTalumn

[Ipu orneHMBaHUM MPAKTHYECKOW M CAMOCTOATEIHHON paboThl U (OPM MPOMEKYTOUHOM

aTTeCTallnuu 06yqafomeroc;1 YUYUTBIBACTCA CICAYIOLICC:

- KQUeCTBO BBINIOJHEHUS IPAKTUYECKOI YacTH paboThI;

- KayecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUE€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI IIPH 3allIUTE pa6OTLI.

Kaxnp1it Bu paboThl OLIEHUBAETCS 110 MATH OaIbHOI 1IKae.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBJIa/ICHHE COAepKaHUEM yueOHOro MaTtepuana,

B KOTOPOM OOYYaromuiics CBOOOJHO M YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHE MPAKTUYECKH
MPUMEHATh TEOPETHUECCKUE 3HAHUSI, BRICKA3bIBaTh U 000CHOBBIBATH CBOM CYXJIeHUs. OmeHKa «5»
(OTJIMYHO) TIpeInoiaraeT IPaMOTHOE U IOTUYHOE U3TI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIMiiCs TIOJTHO OCBOWJI Y4YeOHBIM Marepual, BJIaJeeT

Hay“IHO-HOHHTI/II\/'IHBIM amnraparomM, OPHUCHTUPYCTCAd B HU3YYCHHOM MaTCpuajic, OCO3HAHHO
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IPUMEHSIET TEOPETUUECKUE 3HAHUS Ha MPAKTUKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEP)KAaHUE U
¢dbopMa 0TBEeTa UMEIOT OTJENIbHBIE HETOYHOCTH.

«3» (YHIOBIETBOPUTENBHO) — €CJIM O0yJaronuiics 0OHapyKMBACT 3HAHWE W TTOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHHU TEOPETUYECKUX 3HAHUM IIPU OTBETE HA NPAKTUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J0Ka3aTelIbHO 000CHOBATH COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cClid OOYy4YaloIIMIiCI HUMEET pPa3pO3HEHHBIE,
OeccucTeMHBbIE 3HAHMS, JOIMYCKAeT OLIMOKU B ONpPENeICHUU 0a30BBIX MOHATHUN, MCKaXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT.

[IpakTruyeckas paboTa OLIEHUBAECTCS MAKCUMAIBHO OLEHKON «5» (OTIMYHO).

Kaxxnoe 3amanue oreHuBaeTCsl MaKCUMAalIbHO OLEHKOH «5» (OTJIHYHO).

Ilo pe3ynbTaram OLIEHUBAaHUS BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEIHEM.

Kputepuu oneHuBaHust peiieHuit 3a1ay.

«5» (OTJIIMYHO) — COCTaBJIEH NPAaBUJIbHBIA AJTOPUTM PELICHUS 3aJauyd, B JOIMYECKOM
paccyXJIeHUHU, B BRIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEILICHUU HET OIINOOK, MOJy4YeH BEPHbBIN
OTBET, 33/J]a4ya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpomIo) — COCTaBJE€H MPAaBWJIbHBIN aJrOpUTM pEUICHHs 3a/ladd, B JIOTMYECKOM
pacCy)KIeHHH ¥ pEHIeHWH HET CYIIeCTBEHHBIX OIIMOOK; NPaBWIBHO CIENaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUs, HO 3a/laya pellieHa HepalHoOHAIbHBIM
CII0COOOM MIIM JIOTYILIEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, [TOJIy4€H BEPHbIN OTBET.

«3» (YHAOBIETBOPUTEIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PACCYXJCHUU HET
CYLIECTBEHHBIX OLIMOOK, HO [OIYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
HMCTOYHUKOB; 3a]]a4a pellieHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HeYIOBJIETBOPUTEIILHO) — 3a/1aua PellieHa HeMPaBUIBHO.

Kpurepun oueHuBaHusi caMOCTOSITEIbHBIX PadoT.

Kpurepuu oniennBanust peiieHui 3aaau.

«5» (OTJIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM PELICHHS 3aJauyd, B JOTHYECKOM
paccyXAeHuH, B BBIOOpE HOPMATUBHBIX UCTOYHUKOB U PEILIEHUU HET OLIMOOK, [TOJIy4E€H BEPHBIH
OTBET, 33aJ]auya pellleHa palliOHAIBHBIM CIIOCOOOM.

«4» (XOpOoIIO) — COCTaBJEH MPABWIBHBIA aJITOPUTM pEIICHUs 3aJa4yd, B JIOTMUECKOM
pacCy)KIeHHH M pEIIeHMH HeT CYIIECTBEHHbIX OIMOOK; MpaBWIBHO CJeJaH BbIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CThb OOBSCHEHHE PEIlIEeHUs, HO 3a/aya pellleHa HepalroHaIbHbIM
croco0OM WIJIM AONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIyuyeH BEpHBIH OTBET.

«3» (yIOBIETBOPUTEILHO) — 3aJaHUE BBHITIOJIHEHO, B JIOTHYECKOM pPaCCYXXJIECHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM B BBIOOPE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1auya pPellieHa He MOJHOCThIO WIN B O0LIEM BHJIE.

«2» (HEeyIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurepun oneHuBaHNs KOHTPOJILHBIX PadoT.

«5» (otmnuHO) — pemieHo 81-100% 3aganuii.

«4» (xoporto) — pemeno 61 — 80% 3ananuii.

«3» (ynoBieTrBopuTesibHO) — perieHo 41 — 60% 3agaHuil.

«2» (HeYJOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amaHuil.

Kpurtepun onenuBanns 1u¢epeHINPOBAHHOIO 3a4eTa

— BBITIOJTHEHO TPaBWIILHO 9-11 3amanuii — onenka «otauaHo» (80 — 100%);

— BBINIOJIHEHO MPABMIIbHO 6-8 3a1aHuil — olleHKa «Xopotoy (55— 79%);

— BBIMIOJIHEHO MPABUIILHO 4-6 3aJaHUI — OLIEHKA «yI0BJIETBOPUTEIHHOY

(36-54%);

— BBINIOJIHEHO MpaBUJIbHO 0-3 3a7aHUN — OLIEHKA «HEYA0BIETBOPUTEIHHOY

(0-35%).

KpnTeplm OICHUBAHUA OTBETOB IO 3K3AMCHAIIMOHHBIM oujeram.
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OTBeT mNO HK3aMEHALIMOHHOMY OWJIETy OIIGHHMBAETCS MAaKCHUMAJIBHO OIICHKOH «5»
(OTAMYHO).

[lepBslii BOpOC MaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxnas u3 AByX 3a7a4 OLlEHUBAETCS OTAEIbHO MAKCUMAJIbHO OLEHKOH «5» (OTJIIMYHO).

ITo pe3ynbraraM OLEHMBAHMS BCEX TPEX 3aJaHUM OLICHKA COOTBETCTBYET CPEAHEMN.
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