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I MacnopT (poHI0B OLIEHOYHBIX CPEACTB

1. Obd1acTh NnpuMeHeHust

®ouj oneHouHbIX cpeacTB (POC) npenHazHadyeH s MPOBEPKHU pe3yIbTaTOB OCBOCHUS
muciumuinael - YOIL12  Maremaruka, BXOAsIIEd B COCTaB  I[POrpaMMbl  [OJATOTOBKH
CIICLIMAIIMCTOB CpeHEro 3BeHa Mo crneuranbHOocTH 38.02.07 bankoBckoe neno (yKpymHEHHAs
rpymma crienuanbHocTedt 38.00.00 DxoHoMuKa U yripaBiieHUE (YPOBEHbB3)).

PabGora o0Oyuarommxcsi BO B3aUMOAeCTBUM ¢ mpenoaaBaresiemM 332 4acoB

2. O0beKTHI OLIEHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIHHBI

OOC no3BOJIAET OLICHUTH CIEAYIOIINE PE3YIbTaThl OCBOCHUS AUCIUILINHBL:

JIMYHOCTHBIX:

Jluunocmuvie pezynomamel 6 cghepe omHouleHull obdyuarowuxca K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOs:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroOmMXCs K OTCTAMBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHMsI, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO IO
OTHONIICHHUIO K OOIECTBEHHO-TIOJIMTUICCKUM COOBITHSIM TPOIUIOTO M HACTOSIIETO HAa OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX IIEGHHOCTEH U JOCTHKEHUI HAIllel CTPaHBbI;

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

-popMuUpOBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoii denepanuu, SBIAIOMIEMYCS OCHOBOM POCCHICKOM HACHTUYHOCTH W TIJIABHBIM
($haKkTOpOM HAIMOHAITBHOTO CAMOOTIPEICIICHUS;

Jluunocmmuvie pe3ynibmamol 8 cghepe OMHOULEHUT 00YUAIOWUXCSL K 3AKOHY, 20CY0apCcmay U
K 2padcoancKomy ooujecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKu U
OOIICCTBCHHON MPAKTUKH, OCHOBAHHOE HA JUAajore KYJIbTYp, a TaKXKe pPa3IuuHbIX (opM
0OIIECTBEHHOT'O CO3HAHUSI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

Jluunocmuvie pesyromamol 6 cghepe OMHOULEHUL 00YYAIOWUXCA C  OKPYIHCAIOUWUMU
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, TIOCTUTATh B HEM B3aUMOIIOHUMAHWS, HAXOUTh
oO0I1He 1eTu U COTPYAHUYATH 7Sl MX JOCTHUKCHHUS,

-pa3BUTHE KOMIICTCHIIM COTPYJAHHYECTBA CO CBEPCTHUKAMH, JACTHBMH MJIQJIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBaTelNbHOW,  OOIIECTBEHHO  TONE3HOH,  y4eOHO-
HCCJIEIOBATENLCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.

Jluunocmuvie pesyrbmamol 6 chpepe omuouleHUull 00y4aOUWUXCsL K OKpYAHcaroemy mupy,
HCUBOUL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTIIHON MTPO(PECCHOHAIIBHON U 00IIIECTBEHHON JIEATEeIbHOCTH;

-3CTETUYECKOE OTHOILIEHUSI K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pesynromamsi 8 cgpepe omuouieHus obyyalowuxcs K mpyoy, & cgepe
COYUATLHO-IKOHOMUYECKUX OMHOUWEHUIL!

-0CO3HAHHBIN BBIOOpP OyayIIe npodeccun Kak MyTh U CIIOCO0 peamn3aiuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

-TOTOBHOCTh OOyYarommxcs K TPyAoBOW MpodecCHOHATBbHON NeATeNhbHOCTH KakK K
BO3MOXKHOCTH  y4acCTHsl B PCIICHWH  JIMYHBIX, OOIIECTBCHHBIX, TIOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;



-TOTOBHOCTh K CaMOOOCIY>KUBAHHIO, BKJIOYas OOY4YEHHE W BBIOJHEHHUE TOMAIIHUX
o0s3aHHOCTEH.
MertanpeamMeTHbIX:
MertanpeameTHble pe3yJbTaTbl OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHON MpPOrpamMmbl
NPEeJCTaBJICHbI TPEMS IPYIIaMi YHUBEPCAIbHBIX YueOHbIX neiictBuil (YV ).
1. PerynsTuBHBIEC YHUBEpPCAJIbHBIC YyU€OHBIC IEHCTBUS
OOyuarommiicss Hay49uTCs:
-CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JESTENbHOCTH
Y )KMU3HEHHBIX CUTYALUX;
2. Ilo3HaBarenbHBIC YHUBEpPCAIbHBIC YUEOHBIC IEHCTBHS
OOyuarommiicss Hay49uTCs:
-HaXOJUTh WM MPUBOJUTH KPUTHUYECKHE apryMEHTHl B OTHOUICHMM MACUCTBUU H
CYKIEHUM Jpyroro; CIOKOMHO M pa3yMHO OTHOCUTBCS K KPUTHYECKHMM 3aMEUYaHHUSIM B
OTHOIIEHUU COOCTBEHHOTO CYKJIEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHUS;
3. KoMMyHHMKaTHBHBIE YHUBEPCAIbHBIC YUeOHbIE NEHCTBUS
OO0yuaromuiicst HayIuTCs:
-pa3BEpHYTO, JIOTMYHO M TOYHO M3JaraTh CBOK TOYKY 3PEHMS C HCIIOJIb30BAaHHEM
aJICKBaTHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPEJICTB.
IMpeameTrHbIX:

B pesynbrare uzydyenusi yuebHoro npenmera «MareMmaTuka» Ha ypOBHE CPEJHEro OOIIEero
o0Opa3oBaHUs 00yUYAIONIMIICS HA YTIIyOJICHHOM YPOBHE HAYUHUTCS:

UCIIOJIb30BaTh YHWCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MpsIMOW M Ha KOOPIAMHATHOM
IUIOCKOCTH Il ONMCaHUs pEalbHbIX IPOLECCOB M SIBICHUN; IMPOBOAUTH JIOKa3aTeJIbHbIC
paccyX/IeHUs B CUTYyallUIX MOBCEIHEBHOM JKU3HU, IPU PEIICHUH 33724 U3 JPYTUX IPEIMETOB;

BBITIOJIHATH U OOBSICHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUH NPU PEILIEHUU IPAKTUUECKUX
3a1a4, B TOM 4YHCIIe MPUOIMKEHHBIX BBIYMCIECHUHN, WCIONB3YS pa3HbIE CIIOCOOBI CpaBHEHUI;
3alMCchIBaTh, CPAaBHUBATh, OKPYIJIATh YUCIIOBBIE JIaHHBIE PEAJIbHBIX BEJIMYMH C MCIIOIb30BAaHUEM
pa3HBIX CHUCTEM W3MEPEHHUS; COCTABJIATh U OICHUBATh pPa3HBIMU CIOCO0AMU YHCIIOBBIC
BBIPQXEHUS IIPU PELICHUH NMPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYruX y4eOHBIX IPEIMETOB;

COCTaBJIATh U pEIlaTh YpPaBHEHHs, HEPABEHCTBA, UX CHUCTEMbI MPHU PELICHUU 3a1ad JPYTUX
y4eOHBIX MPEIMETOB; BBIIOJHATH OIEHKY IPaBIONOA00MS pe3ylbTaToOB, MOJIYyYaeMbIX MpHU
PEIIEHUN PA3JINYHBIX YPABHEHWM, HEPABEHCTB M MX CHUCTEM IpPU PELICHUM 3a4ad JIpPYyrux
y4eOHBIX MPEIMETOB; COCTABIATh M pellaThb ypaBHEHUS W HEpPaBEHCTBA C MapaMerpamu IpH
pelIeHUH 337a4y JPYruxX y4eOHBIX IMPEIMETOB; COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WIIHU HUX
CUCTEMY, ONMCHIBAIOLIUE PEAbHYI0 CUTYallMI0 WIM NMPUKIAAHYIO 33/]a4dy, UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl; HMCIIOJIB30BAaTh NPOTPAMMHBIE CPEACTBA NPU PELIEHUH OTHEIBHBIX
KJIACCOB YPAaBHEHHI U HEPABEHCTB;

OIpeNieNiATh MO TrpaduKaM M HCHOJIb30BATh JJIS pEIIeHUs NPUKIATHBIX 3a/1ady CBOMCTBa
peaIbHBIX MPOLIECCOB M 3aBUCHUMOCTEH (HauOOJbIINE W HAUMEHbBIINE 3HAYEHMs], IPOMEKYTKH
BO3pacTaHUsd M YyObIBaHUS (DYHKIMM, NPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, ACHMIITOTBHI, TOYKH
neperuoda, nepuoj u T.1.); MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKON
CUTYallUH; ONpPENeATh Mo rpadukaM npocreime XapakTepUCTUKH EPUOJHMUECKUX POLIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIHOCBSI3H U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.);

pemaTh NpHUKIATHBIE 3adauyd M3 OWOJIOTHH, (PU3MKH, XUMHH, SKOHOMHUKH M JPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEJOBAHMEM XapaKTEPUCTUK IIPOIECCOB; HHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YJIbTATHI;

BBIUUCIISATh WM OLIEHHWBATh BEPOSITHOCTU COOBITHI B pealibHOM U3HU; BHIOMPATh METOJbI
MOJXO/AIIET0 MPEACTABICHUS U 00paOOTKHU 1aHHbIX;

COCTaBJISITh C HCIIOJIb30BAHWEM CBOMCTB F€OMETPHUUECKHX (PUTyp MaTeMaTH4YEeCKHE MOJENH
JUISL pEeIlIeHNUs 3aa4 IPAKTUUYECKOI0 XapakTepa U 3a1ad U3 CMEXHBIX JUCLUUIUIMH, UCCIEA0BATh
MOJIy4YE€HHBIE MOJIETIN U UHTEPIPETUPOBAThH PE3YIIbTaT;

BJIQJIETh MOHATUAMHM BEKTOPbl M HMX KOOPAMHATBI; YMEThb BBINNOJHATH OMNEpaluu HaJ
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BEKTOPAMH; MCII0JIb30BaTh CKAISIPHOE MPOU3BEACHNE BEKTOPOB IIPU PEIICHUH 3a/1a4; IPUMEHSATh
yYpaBHEHHE IIJIOCKOCTH, (OPMYILY PACCTOSTHUS MEXAY TOUKAMHU, ypaBHEHUE CEphl IPH peIICHUH
3a/1a4; IPUMEHATh BEKTOPHI U METO/I KOOPAMHAT B IPOCTPAHCTBE MPU PELICHUU 3a/1a4.

Ooyyawmuiica Ha yriry0JJIeHHOM YPOBHE MOJY4YUT BO3MOKHOCTh HAYYHTHCS:

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTMKHU JUISl ONMCAHUS peasbHbIX
IPOLIECCOB U SIBJICHUH, P PEILICHUH 3a]jau APYruX y4eOHBIX IPEIMETOB

CBOOO/IHO OIIEPUPOBATH YNCIOBBIMU MHOYKECTBAMU MPU PELLIEHUM 3a/1a4;

IIOHMMATh IIPUYMUHBI U OCHOBHBIEC HJIEU PACIIMPEHUS YACIOBBIX MHOXKECTB;

BJIa/IETh OCHOBHBIMU IOHATUSAMHU TEOPUH JEIMMOCTH IIPU PELIEHUH CTaHAAPTHBIX 3a7a4

UMETh 0a30BbI€ MTPEJICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX YHCEI;

CBOOOJHO  BBINOJHATH  TOXKICCTBEHHBIE  MPeoOpa3oBaHUs  TPUTOHOMETPUYECKHX,
JOrapu(pMHUECKUX, CTENICHHBIX BBIPAKEHUII;

BIaneTh (popmynoii 6mHoma HeloToHa;

YMETb BBIIOJIHATH 3aIIACh YKCIIA B IO3ULIMOHHONW CUCTEME CUMCIICHUS;

IPUMEHSTH MPH pereHnHt 3a1ad OCHOBHYIO TEOpEMY aireOpsl;

IPUMEHATh NPU PELICHWH 33hay MpocTelinne (yHKIUHM KOMILJIEKCHOM NepeMeHHON Kak
reoMeTpuuYecKre Ipeodpa3oBaHus

CBOOOJHO oOmpenensaTb TUI W BBIOUpAaTh METOJ PpELICHUs II0Ka3aTelbHbIX U
JOrapu(pMHUUECKUX YpPaBHEHUH W HEPABEHCTB, HMPPAMOHAIBHBIX YPAaBHEHHHA M HEPaBEHCTB,
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

CcBOOO/IHO pelIaTh CUCTEMbI JUHEHHBIX YPaBHEHUI;

pelaTb OCHOBHBIE TUIIBI YPAaBHEHHUH U HEPABEHCTB C IApaMETPaMU;

IIPUMEHSATH IIpU PELICHUH 3aaa4d HepaBeHcTBa Komm-bynsakosckoro, beprymnu;

BJIA/IETh TOHATHEM aCUMIITOTHI U YMETh €r0 IPUMEHSTH [IPU PELICHUH 3a/1a4;

MPUMEHSATh METOJbI PEIICHUs MPOCTEHINX TUu(PepeHINaIbHBIX YPaBHEHHH IMEPBOTO U
BTOPOT'O MOPSAIKOB;

CcBOOO/HO BJIaJIETh CTAaHAAPTHBIM alapaToM MaTEeMaTHYECKOrO aHajlu3a JJIs BBIYUCICHUSA
IPOM3BOJIHBIX (PYHKIIUH OTHOM NEpeMEHHOM;

CcBOOO/JHO NMPUMEHSATH annapaT MaTeMaTHYECKOro aHajlu3a Ui UCCIeOoBaHMUs (QYHKUUN U
HOCTPOCHUS I'paMKOB, B TOM YHCIIE UCCIEIOBAHMSI HA BBITYKIIOCTb;

OIIepUpPOBATh MOHATHEM NEPBOOOPa3HON PYHKIIMHU [T PEIIeHUs 3314,

OBJIa/IETh OCHOBHBIMU CBeICHUsIMU 00 uHTerpane HproToHa—JIeiOHMIa u ero nmpocremmx
MPUMEHEHUSIX

OIIEpUPOBATh B CTAHIAPTHBIX CUTYALUSIX IPOU3BOAHBIMU BBICIIUX ITOPSIIKOB;

YMETb IPUMEHSATH MPU PELLICHUH 337a4 CBOMCTBA HEMPEPHIBHBIX (YHKIIHIA;

YMETb NPHUMEHATHh NPUIOKEHUE INPOU3BOJHOM U OIPENEICHHOIO MHTErpaja K PEIICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJAJIeTh MOHATUAMHU BTOpas MPOU3BOJAHAs, BBINYKIOCTh Tpaduka (QYHKUUHM U YMETh
UCCIIE0BaTh (DYHKIIMIO HA BBIIYKIIOCTb

UMETH IPEJCTABJICHNE O LIEHTPAIBLHOU MIPENEIBbHON TEOPEME

HUMETh MPEJCTAaBIEHNE O BHIDOPOYHOM KOA((ULIMEHTE KOPPEISLUU U TUHEHHON perpeccuu;

UMETH IPEJCTABICHNE O CTATUCTUYECKUX TUIIOTE3aX U IPOBEPKE CTATUCTUYECKOU TMIIOTE3BI,
0 CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

HUMETH IPEJCTABIEHUE O CBA3U SMIIMPUUECKUX U TEOPETUUYECKUX PACIIPEACIICHNN

MMETh MPEJCTaBIEHNE O CTATUCTUUECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUYECKON THIIOTESbI,
0 CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUNMOCTH;

MMETh MpeJCTaBlIeHnEe 00 aKCHOMATUYECKOM METO/IE;

YMEThb MPUMEHATH JUId pEIICHHs 3aJad CBOMCTBA IUIOCKMX M JIBYTPaHHBIX YIJIOB,
TPEXTPaHHOTO YIJIa, TEOPEMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIa;

BJIAJETh IOHATHEM NEPIEHAUKYJISIPHOE CEYEHHE INPU3MBI U YMETh NPUMEHATH €ro IpH
pEeIleHnH 3a1a4;

HMETH NPEJCTABIEHUE O JBOMCTBEHHOCTH NPABUJIbHBIX MHOIOIPAaHHUKOB;
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UMETh TpeICTaBlIeHHEe 00 akcuoMax o0bema, MNPUMEHATh (GOpMYyIbl  00BEMOB
IPSIMOYTOJIBHOTO MapajuIeyenuIie/ia, PU3MbI U IIUPAMHUIBI, TETPAdApa MPHU PEIICHUH 3a/1a4;

MMETh TIPEJICTABICHHUE O JABMKCHUSAX B IMIPOCTPAHCTBE: MapAIICIIbHOM NIEPEHOCE, CHMMETPHH
OTHOCHUTEJIBHO TUIOCKOCTH, IEHTPAIBHOW CHMMETPUH, IIOBOPOTE OTHOCHTEIBHO TIPSIMOI,
BUHTOBOW CHMMETPHUHU, YMETh IPUMEHSAThH UX NP PEIICHUU 33]1aY;

YMETh IPUMEHSTH (POPMYJIBI 00BEMOB TIPU PEIICHUU 3a/1a4;

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

HaXOJUTh PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH B CHCTEME KOOP/IMHAT;

HAXOJUTh PACCTOSIHUE MEXAY CKpPEHIMBAIONIMMHUCS TPSIMBIMHU, 3aJlaHHBIMH B CHCTEME
KOOp/MHAT.

3 ®opMBbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB OCBOCHUS AUCHUILINHBI

KoHTpo:b u o1ieHKa pe3yiabTaToB OCBOCHHS — 3TO BBISIBICHHUE, U3MEPEHUE U OIICHUBaHHE
PE3yJIbTaTOB OCBOEHMSI IUCLUIUIMHBI.

B cootBercTBUM ¢ yueOHBIM IwiaHoOM crermanbHocTH 09.02.07 MHpopManmnoHHbBIE
CHUCTEMBl W TPOTPaMMHpOBaHUE, pabodell mporpamMMoil o00meo0pa3oBaTeNbHON yUeOHOM
TUCIUIUIMHEL  MaTemartuka TMpeaycMaTpuBaeTCs TEeKYUIMd M IPOMEXKYTOUYHBIH KOHTPOJb
pe3yJIbTaTOB OCBOEHUSI.

3.1 ®opMbI TeKyLIEro KOHTPOJIsI

Texymuii KOHTPOJIb YCIIEBAEMOCTH INPEACTaBIsAET co00i MPOBEPKY YCBOEHHUS y4eOHOIO
MaTepuaia, peryJispHO OCYHIECTBISIEMYIO Ha MPOTSHKEHUH Kypca 00yUeHHUS.

Texylmuii KOHTPOJb pe3yJbTaTOB OCBOCHUS AMCLMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMOil M  KaJeHJApPHO-TEMATUYECKUM IIJJAHOM MPOUCXOJUT TIPU HCIIOJIb30BAHUU
CIICAYIONINX 0053aTeNbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHHE U 3alIUTa MPaKTUYECKUX padoT,

- IPOBEPKA BHIIIOJHEHUS CAMOCTOSITEIbHOM pabOThI CTYIEHTOB,

- IPOBEPKA BHITIOTHEHUSI KOHTPOJIbHBIX PadoT.

Bo Bpems mpoBeneHMsI y4eOHBIX 3aHSITUN JOMOJHUTEIBHO HCIOJB3YIOTCS CIENYIOIINE
(bOopMBI TEKYIIEro KOHTPOJ — YCTHBIA OMNpPOC, pElIeHHE 3a/ady, TeCTUPOBAHHWE MO TeMaM
OTJEIbHBIX 3aHITHH.

BbinoHenue M 3ammMTa NpakTH4Yeckux pador. [Ipakruyeckre paboThl IPOBOJATCS C
LEJIbI0 YCBOGHHUS U 3aKpEIJICHUS] Pe3yJbTaTOB OCBOEHHUS JMCLUUIUIMHBL. B Xone mpakTtuueckoit
paboThl oOydJarolyecs ydarcsi UCHOJIb30BaTh (HOPMYJbl, U NPUMEHATh pa3IMYHble METOAMKH
pacuera, aHaJIU3UPOBATh I[OJIyUEHHBIE pE3yJabTaTbl M JIeNaTh BbBIBOJBI, ONMPAsCh Ha
TEOPETUYECKHE 3HAHMSL.

Crnucok nIpakTUYeCKuX padorT:
[Tpaktnyeckas pabora Nel «lIpuMeHeHHE KOMIJIEKCHBIX YHMCEN MpPHU PEUIeHUH (U3NYECKUX U
TeOMETPUYECKUX 33/1a1»

[TpakTuueckas pabota No2 «Brruncnenue KOpHel HaTypaIbHOW CTETICHI

[Ipaktuyeckas pabora Ne3 «IIpeoOpa3oBaHue YHCIOBBIX M OYKBEHHBIX BBIPAKCHMIA,
COJIepKAIIMX CTECIICHN)

[TpakTudeckas pabota Ne4 «Perenre MpuKIaIHbIX 33]a4 HA CII0KHBIE TIPOIICHTHI

[Tpaktuueckas pabota No5 «Pemienne ypaBHeHU rpad)i9ECKUM METOIOM)

[Tpaktuyeckas pabora Ne6 «IloaroroBka Kk KOHTPOJIBHOM padoTe.»

[TpakTiueckas padota No7 «lIpriMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTBY»

[Tpaktuyeckas padora Ne§ «IIpumenenue GopmyI JBOWHOTO U MOJOBUHHOTO YITIOBY

[TpakTuueckas padota Ne9 «lIpuMeHeHE OCHOBHBIX TPUTOHOMETPUUYECKHUX (hopmyI

JUTS IPEOOPa30BAHMS TPUTOHOMETPHUECKUX BBIPAKECHUI
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[Tpaktrueckas padota Nel0 «IToaroroska k auddepeHIIUPOBAaHHOMY 3a4€TY. »

[TpakTrdeckas padota Noll «®ynkuuonabHble 3aBUCUMOCTH B peaibHBIX MPOLECCax)

ITpaxTrueckas padota Nol2 «Uccnenopanue GpyHkimm

[TpakTuaeckast pabota Nol3 «Pasmernenus, coueTanus, nepecTaHOBKUY

[TpakTueckas padota Nel4 «Pemenue mpakTudeckux 3a1ad ¢ MCIHONb30BAHMEM TMPABHJ MEPECTAHOBKH M
pasMelieHns KOMOMHATOPHKH))

[TpakTnueckas pabora Nel5 «Pemenne npakTHueckux 3agad ¢ NPUMEHEHMEM MpPAaBUI pPasMEIICHUS H
COYETAHUS

[Tpaktrueckas pabota Nel6 «Pemenue 3ana4 KOMOMHATOPUKH, TIpUMEHs OMHOM HbIOTOHA M TPEYrOJNLHUK
ITackansy

[TpakTrueckas padota Nol7 «Pemenue 3a1a4 ¢ npuMeHEHHEM CBOHCTB BEPOSTHOCTEH)

[TpakTudeckast pabota Nol8 «Mepsi pasbpoca ciryuaiinoit BeTuaHHbI)

[TpakTrueckas padota Nol9 «Pemenue npaktrueckux 3aau Ha 06pabOTKY YHCIOBBIX JaHHBIX )

[TpakTraeckast padota No20 «Apudmerudeckas u reoMeTpruecKas MPOrpeccrs

[TpakTrueckas padota No21 «Cymma GeckoneuHo yObiBaoieii FeOMeTpUYECKO MPOTPeCCHm)

[Ipaktuueckass padora Ne22 «Mcnonb3oBanue MpOrpeccuu [isi PEIEHHs] PEATbHBIX 3a/ad MPUKIAJHOTO
XapakTepay

[TpakTrdeckast pabota No23 «Ilpumenenue TaGIUIBI TPOU3BOIHBIX SEMEHTAPHBIX (ByHKIHID

ITpakTrueckas padota No24 «Cassb npou3BoIHOMN ¥ MPOMEKYTKOB BO3PACTAHMS U YOBIBAHUS (yHKIIMM))

[TpakTrdeckast padbota No25 «IIposesienue ¢ MOMOMIBIO MPOU3BOIHOM UCCIETOBAHMS (DYHKIIMN D)

[TpakTrueckas padora No26 «Haubosbluee u HauMeHblIIee 3HAYEHHE BYHKIMM))

[TpakTraeckast pabota No27 «Bropas nmpoussoaHas GyHKIui)

ITpakTrueckas padota No28 «BeimyknocTs rpaduka GyHKIMH, TOUKH Hepern6ad

[TpakTideckast pabota No29 «Ilpumenenue npou3BoHOI K MOCTPOEHHUIO rpaguKOB (hYHKIMH )

[Tpaktrueckas padora Ne30 «lcnons3osanue reoMeTpudeckoro U GU3MYECKOro CMbICIA MPOM3BOIHON s
pemeHus 3aga4

ITpakTrueckas padota Ne31 «IIpasusa HaXoxk/IeHUs TEPBOOOPAZHBIX)

[TpakTideckast padbota No32 «Pemienue 3a1au Ha CBs3b NePBOOOPA3HOL U €€ POU3BOIHOM

[TpakTrueckas padota Ne33 «IIpumeneHye HHTErpana s BHIYMCIICHHS TLIOMIAAEH»

[Tpaktuueckas padota Ne34 «llpumenenue unterpana s BoIMUCICHUs (U3MYECKUX BETHUMH!

[TpakTudeckas pabota Ne35 «llpumenenue npou3BoHON U MHTErPaa K PEMICHHUIO IIPAKTUYECKUX 3371315

[Tpaktuueckas pabota Ne36 «Meton pasinokeHus Ha MHOKHTEIH

[TpakTuaeckast pabota Ne37 «Meton BBeneHHs HOBOI IEPEMEHHOI ISl PElIEHHs! YPABHEHUID

[TpakTuueckas pabota No38 «Perenue HepaBeHCTB ¢ O/IHOI MEPEMEHHOI

[TpakTuueckast pabota No39 «Cucrembr ypauenuii. MeTos1 MocTaHOBKH»

[Tpaktuueckas padota Ne4( «Cucrembl ypasHeHuii. MeTos1 anreGpanueckoro CIo)eH s

[TpakTudeckast pabota Ne41 «Cucrembr ypapueHuii. MeTo/1 BBEIeHUS HOBBIX TIEPEMEHHBIX)

[Tpaktuueckas padota No4?2 «llpumenenue onpeeuTes Ajis PEUIEHAs CUCTEMbI JTMHEHHBIX YpABHEHHUI»

[TpakTuueckast pabota No43 «lIpumeHenHre MaTEMATHIECKHX METOJIOB LIS PENIEHHS COIEPHKATENBHBIX 312U

[Tpaktuueckas padota Ned4 «IIpsmoyronbHblii apaiesenumnen

[TpakTideckast pabota No4S «Pemienue crepeoMeTpHUIECKHX 3a/1a4, CBA3AHHBIX C TIEPIEHIUKYIISPHOCTHIO

IIPAMBIX M TUIOCKOCTEH, MCTIONB3Ys TIIAHUMETPHYECKHE (DAKTBI B METO/IBI

[TpakTuueckas padota Ne46 «Ilnomans NOBEPXHOCTH MPU3MBI, TUPAMHIBD

[TpakTrdeckast pabota Ne47 «Ilnomaas N0BepXHOCTH HUTHHPAY

[TpakTiueckas padota Ne48 «Ilnomans 60koBOi 1 TIOTHON TOBEPXHOCTH KOHYCa»

[TpakTudeckast pabota No49 «Brruncnenue miomaiy noBepXHOCTH TEJ BPALIEHHSL. )

[TpakTrueckas padota Ne50 «O6neM npusmbl, UIMHPA, THPAMH/IbI, KOHYCA U APa»»
IIpaxTryeckas padora NeS1 «KomOnHamms MHOTOTPaHHUKOB M TEJ BPAILICHHS. »
ITpaktudeckas pabora Ne52 «Pemenwne 3anad ¢ mpuMeHeHHeM HopMysT o0beMa Tell.»

[TpakTaeckast pabota No53 «IlIpocreiimue 3a1aun B KOOpAUHATAX)
[TpaxTuueckas padota Ne54 «Pemenne 3a1a4 ¢ HOMOLIBIO KOOPUHAT)
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[IpakTudeckas padora Ne55 «Ilosropenue uzydeHHOro»
[TpakTrueckas padota Ne56 «Iloropenue u3yueHHOTo»

IIpakTnueckass padora Nel «IpumMeHeHHMEe KOMIUIEKCHBIX YHCEN TIPU PEIICHUU
(UBHYECKUX U TEOMETPHUECKUX 3a0a9»

Nel. BumonuuTe coo&eHHe B BHUHTAHKE KOMITIEKCHLIX yicen: (3 Danna)

1) z; ==3+4+5i,z, =4-Ti.
2 1. 5

D o=—TH=Ln=—+=i
3 4 6

3) 2, =—0.6+0.21,z, =—0.4—0.5r;

Ne 2_ (1 dann)

BrnonuuTe rpadmueckH cnokenne uncen Z; = —14+ 31w 2, =44 51

Ne3. (4 Gamna)
HaiinuTe nponiseieHie KOMITEKCHBIX YHCE:

2 1 2 1.
1) 5 =2-3i,z, =441, 2) .‘1=E—;L:3=E+;r;
3) z, =51, 2, = 45 45 =5-3z=2
Ned, (3 Gamna)
Brnonuure gefcTena:
1 1 3-2i
1:'1"‘ IJE‘ 3:'1+3r'-

Ne 5. (2 Ganna)

]S_

R
BoapecTH B cTeneHEk KOMILUIEKCHEE YHCIA '(_ 2i __.u‘[

Ne 6. Pemnte kpanparuiie yparnenns: (3 Ganna)
a) X -2x+2=0:

Gax’ +4x+5=0;

B)x - 14x +74=0.

IIpakTyeckas padora Ne2 «BbruncieHne KOpHEN HATYPaIbHOU CTENIEHU



| mapmanT | 2 sapuanT
Nel Buramcnurs: 2 Ganna
a)3-216; 6) 432 o2 T
g8 625

Ne2. Pemnre ypassenne: 2 banna

5 T X
Byt - R0 8) 16x*-1=0; i s
4 3
Ne3. Buumcnure: 2 Ganna
W4 5417 243
a)3f0,008-27: 6)—=: B) —— r)——.
42 1136 9

Ned. ¥VnpocTHTe BRIpaxkenne: 2 Ganna

n]w: r) Wﬁ

CHITE R JSTJ-:T
Y375n® N a Vac

U e)46-245 -4/6+ 245

Ne5. BeiHecHTe MEOEHTENE H3-N01 3Haka kopaa. 2 Ganna

a)y—128a": | 6)4/6a"%"

Neb. BuecHTe MHOBHTENE N0 3HAK Kopua. 2 Ganna

22334, a>0 Y52, b>0

IIpakTuyeckas padora Ne3 «IIpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPA)KEHUH,
COJIEpIKalNX CTEIICHU

3aoanue 1.

8 5

-1,

1,7 2,
[IpencraBbTe naHHOE BBIPAKEHHE B BUE cTernenu: VYV
3adanue 2.

YnpocTute BeIpakeHUE: b b7,
3aoanue 3.

2
Yrpocrute Beipaxenue: (a”) 7 .
3aoanue 4.

xP -1

Cokparure Apo0b: — 5 7~
p p 2o

3aoanue 5.

3
1 4

XX
Haiinure 3HaueHue BoIpaxKeHus: W npu x = 0,0625.
XX

3aoanue 6.
YHIpOCTUTE BBIPAKEHHE 1_—]y2 +2,/y.
1+y*+y
3aoanue 7.
16
YIpocTuTe BhIpaXKeHne ——— —a’.
a’*—4
3aoanue 8.



1

N 3p .2 p —
Haiinure sHauenne soipaxenns 9 3 7 IpUp = 5

3aoanue 9.

1

. —6p —
HaiiauTe 3HAaYeHHE BBIp@KEHA O ° T npup =-2

IpakTuyeckas padora Ne4 «Pemienne npuKIagHbIX 33124 Ha CJI0KHBIC MPOIEHTHI

CymectByeT popmyna Il HAUUCICHUS CI0XKHOTO MPOLICHTA!

S=A*(1+R)"

A- cyMMa BKJIaJIa;

R- craBka nmporienra;

T- KOTM4eCTBO MEPUOJIOB;

S- nony4yaemas cymma.

PaccmoTpuM HeckoNbKO 3a1a4, pelaeMbIX 10 3To GopMmyIe.

3aoanue 1.

Paccuntate cymmy Bkiaza yepe3 3 rojga Ipu CJIOKHOM mpoueHTHoW craBke 10%
roJIOBbIX, eciu 06110 BiioxkeHo 100000 pyOueii.

3aoanue 2.

C Kxakol NMpOLIEHTHOM CTaBKOW HEOOXOJMMO BIIOKHUTH JEHBIM B OaHK, €Clid yepe3 2 roja
BKJIaUUK XoueT noayyutsh 120000 pybneit mpu nepBonavyansHoM B3HOce 100000 pyOGieii?

3aoanue 3.

3a 5 ner mpu CII0XHOW MPOLEHTHOW cTaBke 7% TOJIOBBIX HA CUETY y BKJIQJYMKa CTAJIO
200000 py6uieit. CKOIBKO JCHET OH BIOXKWI B OaHK?

3aoanue 4.

s oOyuenust B kojutemke Heobxomumo 120000 pyoneii. Poqutenu OxcaHbl TOIOKUITH
B Oank 75000 pyOneit mon 6% romoBbIX (ClOKHas MpPOLIEHTHAas cTaBKa). byner nu y Hux
HeoOxoaumasi cymma, eciid moka OkcaHa B IepBOM KJjiacce (cuuTaTh 00ydeHue B mkosie 9 jier)?

3aoanue 5.

Bbopuc xouer Bnoxute 50000 py6Oselr Ha 5 ner, yToObl monyuuth He MeHbine 70000
py6neil. Onun OaHK mpeanaraeT BIOXKHUTH JEHbI'M Mo 8% ToAoBbIX, a Japyroil - mox 0,5% B
Mmecsil. Kakomy 0anky otaats npenmnourenue bopucy?

3aoanue 6.

Kakyio cymMMy Hy)XHO BIOXUTh B OaHK, 4TOObI 4yepe3 3 ronma Ha cueTy Obuio 59550
pyOuieii, ecru cioxHasl MPOIIeHTHAas cTaBka OaHka paBHa 0,5% B mecsi?

IIpakTnueckas padora NeS «Pemenne ypaBHeHUH rpaduuecKuM METOJIOM»


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

ANropyTM peLleHua cicTeMel ABYX YPABHEHWIA C ABYMA HEWM3BECTHLIMK rPadUYUeCKUM METOA0M:
1) nocTpouTk rpaduk NEPEOro ypaBHEHNS;
2) NOCTPOWTE rpad K BTOPOTO YPAaBHEHUS;

3) onpeaennTb TOYKW NepeceyeHns rpadKkoB (pelleHenm CUcTeMsbl YPaBHEHWA ABNAIOTCA KOOPAWHATEI KaX 0¥
HaeHHOA TOYKK).

[pumep:

_ { z? + yg =9,
pewiume cucmemy ypasHeHull
y—zr=-3
PelweHue

1. Havepmum zpaux nepeozo ypasHeHuUA 2+ y?‘ =9
[papuxom ypasHeHUs A6A7eMCA OKPYHHOCME € UeHMPOM e Hayase koopduHam u paduycom 3.

2. Havepmum zpaguk 8mopozo ypasHeHUs Yy = T — 3 (evlpazunu y).
3mo npamas, 317 nocmpoerus komopol Haidém dee mouku: (0; —3) u (3;0).

3. OkpyxHOCMb U NpAMAs nepecekaromcs 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 pemieHus cucTeM ypaBHeHWH ['padukoM ypaBHEHHs C JABYMs
NEepPEMEHHBIMH Ha3bIBA€TCS MHOYKECTBO TOYEK KOOPJIMHATHOM MIOCKOCTH, KOOPIMHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE paBEHCTBO. | 'paduku ypaBHEHWH € IBYyMs I€PEMEHHBIMH
BechbMa pa3HooOpa3Hbl. Hampumep,
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2
y=——x+3
1. 2x+3y=6, 3 - npsiMast

> |

3 4
2. xy=5, - runepbona
3. y=-x’+2x +2 - napaGona
4. x*+y* =4 - oxpykuocts, uentp (0;0), pamuyc — 2

rpad)"l(a.““ TaKHX ypaBHeHHﬁ MOIyT ABJIATLCA PA3JIMYHBIC JIMHHH.
Y, YA '4*

E
W

napabona
X

' 0 KyOuvecxas
OKPYAHOCTS napadona

Pemmre cucremy aByx ypaBHEHUI
{y=x2+1 {(x_4)2+(y~5)2=9 [y+x—3=0
= y=x 24yr=9

IIpakTnueckas padora Ne6 «IloaroroBka Kk KOHTPOJILHOM paboTe.»

3aganue 1
Brruncnuts:

1) \/(\/7—2\/1_0+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) J(J8+2¢E—J8—zdﬁ)-z+7.

3amanue 2

Beruucnure: 0,216 )

0,09* -0,027¢
3amanue 3.
Pemmmts ypaBHEeHuS.

1) (x=2)x+3)=0;  2) (x—1Wx+4=0;
3) J(x—2Xx+8)=0; 4) Vx+1:-42x+7 =0.
3ananue 4.

VKaKUTe IPOMEKYTOK, KOTOPOMY MPUHAICKHUT KOPEHb YPABHEHUS +/2x”> —x—5+x=1.

11



3ananue 5.
CKOJBKO KOPHEN UMEET ypaBHEHUE (x2 —OM3-2x— x)= 0.

3amanue 6.
Pemmre ypaBuenue /49 + 9x|x + 4| —-2x=1.
3ananue 7.
HaiiiuTe KOpeHb ypaBHEHHS: 1) (i)x_3 =64, 2) (%)’“3 =49.

3ananue 8. Pemute ypaBHenue: log,(5x—1)=2.
3ananue 9. PemmTe ypaBHenue: lg(x* —2) =Igx.
3ananue 10 Pemmnre ypaBaenue log,(x—9)* —2 =2log,(x—2);

IIpakTyeckas padora Ne7 «lIpumeHeHHEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTBY»
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
sin®a + cos?a =1
BcemmomHuM, 4TO KBajpar I00Oro 4YmMcia Bcerna Oosibllie WM PaBeH HYIS W eme pas
BHUMATEJIbHO IOCMOTPUM Ha OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO.
3ameuaeMm, uto sin‘a <K 1lu cos?a < 1
Otkyna —1 K sihna K lu—-1Kcosa K1
Haiinewm sin § u cos 8, 3ameTum, uto sina = cos §; a cosa = sin fB; tga = ctgp
To ecTb B IPAMOYTOJIBHOM TPEYTOJIBHUKE CUHYC OJJHOTO OCTPOIO YIJia paBeH KOCUHYCY APYroro
(1 HAOOOPOT).
3aMeTHM, YTO 3Has KOCHHYC OJHOIO yIJla, MOKHO HalTH CHHYyC (TaHreHc, KoraHreHc). U

Hao000pOT.
cosa =+/—1—sin’a
sina = +/—y1—cos?a

3Hak +/- 3aBUCHUT OT TOoro, KaKou YETBEPTHU MMPUHATIICIKHUT YT OJI .

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

MoskeT 1 KOCHHYC MPOU3BOJIBHOTO yria paBHATheA -6; -0,6; 1/2; 1/14; V5 /25

3aoanue 2

MoskeT JIn CHHYC U KOCHHYC OJHOTO M TOTO K€ yIrila YAOBIETBOPATH YCIOBHSAM (MO0 3a/aHUe
MOXKET 3BydYaTh TaK — CYIIECTBYET JIM TAaKOW Yrojd @, YTO €ro CHHYC M KOCHHYC DPaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin = - ; cosa = —

[ToacraBisieMm 3HaUY€HHE B OCHOBHOE TPUTOHOMETPUUCCKOC TOXKIACCTBO, IIPOBECPACM

2 2
sin®a + cos?a = G) + (\/2_5) = i+ % =1 Otser: JIA(cyuecTByer)

2) sina = i; cosa = \2_5
[ToncraBisiem 3HaU€HNE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, IPOBEPSEM
2
sin*a + cos’a = (1)2 + <£> L + 2.1
4 4 16 16 4
Otset: HET (Takoro yrna a He cylLiecTByeT)

3aoanue 3
Haiitu MHOecTBO 3HaueHuH QyHkMu y = 7 cosa — 3
Bcnomunaem
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—1Kcosakl1

—7 K 7cosa K7
—7—-—3K7co0sa—3K7—-3
— 10Ky <4

OtrBer: —-10Ky K4

Tanrenc ocTporo yriia npsiMOyroJbHOTO TPEYroJbHUKA — OTHOIICHUE ITPOTUBOJISKAILETO KaTeTa

K IpHIICKAIEMY
to o = a __ sina
g “ b cosa

Kotaurenc OCTPOro yria npAaMoOyYrojJbHOTO TPCYTOJIbPHHUKA — OTHOIICHUEC ITPUIICKAIIETO KaTeTa K

IIPOTUBOJIC)KAIIEMY
b cosa
ctg a=—-—= —
a sina

Otkyna tg a * ctg a =1, mubo, 4ro TOXKE camoe tg a = pryn

3aoanue 4
Uemy paBeH TaHT€HC, €CJIM KOTAaHT€HC paBeH -2; -7; 1/3; 15/27
3aoanue 5
MosxeT i TaHrec yria paBHAThCs -4; 6; -3; 0; 1000000?
3aoanue 6
Jlokaszate ToxzaecTBo cos*a — sin*a = cos?a — sin’a
4, i d 2, i 2 2N — o2 cin2
cos*a — sin*a = (cos“a — sin“a)(cos“a + sin“a) = cos“a — sin“a

IIpakTnyeckas padora Ne8 «IIpumenenue Gopmyi ABOWHOTO U MIOJIOBUHHOTO YTIIOBY

Dopmynvt 080IHO20 apZymenma
sin2a =2sinacosa,
cos2a =cos’a—sin’ «,
1g2a = ZQL%,
I-tg°a
sin3a =3sina—4sin’ a,

cos3a =4cos’ a—3cosa.

3aoanue 1

Haiitn sin2a ¥ cos2a, €Clu Sz <a < %, tga=0,75
3aoanue 2

Haiitit sin 2« , ecu 90° < <180°, sina =%
3aoanue 3

1+cos2a +sin2a
YHpocTuth BeIpakeHUE

cosa +sino
3aoanue 4

JlokasaTh TOXKIECTBO cos’ a —6cos’ asin’ a +sin® a = cosda

3aoanue 5
Pemmte ypaBHeHue 8sin2xcos2x =4.

Dopmynvl ROIOGUHHO20 APYMEHMa
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,a l+cosa
cos —=——,

2 2
.,a l—-cosa
sin- —=———,

2 2
,a 1l-cosa
tg-—=—-—-,
2 l+cosa

2tgg
sina:—za,

1+1g> =

)

l—tgzg
cosa =—=,

1+tg2g

[\

[\

2tgg
tga =
1-tg*

R

3aoanue 1
Beruncnuts tngO 0e3 MoMoIIM TaJIHIl ¥ MUKPOKAIIBKYJISITOPA
3aoanue 2

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

=2 2
BoinoaauTs noumkenue crenenn sin®30°, cos® 27°, tg*75°

3aoanue 4

a .«
1+cos——sin—
2 _ &
a .« g4
1-cos——sin—
2 2

I[OKaSaTL TOXICCTBO

3aoanue 5
PemmTs ypaBaenue 1—2sin” 2x=0

IIpakTnueckas padora Ne9 «[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX POPMYTT
TSl IPe00pa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN )
3aoanue 1

2sin*a—1
YupocTuth BeIpakeHHe A = —————
cosa +sina
3aoanue 2
. 2

(sma —cosa) -1
2

YIpoCcTUTh BBIpaXKEHUE —— >
sin“a—cos a-—1

3aoanue 3

YTpoCTUTh BRIpaKCHUE cos’ a tg’a +cos’ a

3aoanue 4

cos’ a—sin’ al

YpocTuTh BeIpakeHne -1g(—a)

cos’ (—a) —sin(—a)cos(—a)
14



3adanue 5

V4 V4
YrpocTuth BeIpaKeHUE CO{E - aj +cos(a+ 5)

3adanue 6
sin2a —2cos2a 2(sina —cos)
YOpocTUTh BRIpAKEHHE S = — =
(sina +cosa)cos” o cos2a
3adanue 7
cosa sina

YIpocTuTh BRIpAKEHHE — — - >
2sin“a—1 2cos"a-—1
3aoanue 8

sin(a — ) — cos(;r - a}

. (37
cosla@—rm)+ sm(2 - aj

YHpOCTI/ITB BBIpAXKCHUE U HaWTH €ro 4YhCIIOBOC 3HA4YCHME Ipu

IIpakTuyeckas padora Ne 10
«IloaroroBka Kk a1 PpepeHIHPOBAHHOMY 3a4eTy»
3aganue 1. Brerauciauth

1) 23267:2,3-3,6-(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.
3ananue 2.  YOpoCTHUTH

1) 3@—%\/2_0%\/180—4 %;

-5 3 4
Vo 5442 Jo-v2'

3aganue 3. BerauciauTh

2)

10:‘;2l 1 1 2
1) 8 3;2) 10g2§;3) log3ﬁﬁ;4) Elog% log, 9

3amanue 4. PemuTh ypaBHEHHE
2
D) (log, xf —3log, x+2=0:2) (logy x) +5=2log, ’;

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

1) lo (cosz)-z) lo (t Zj
g, 3 ) g3 83

3aganue 6. HaliTu rpagycHyro Mepy yria, BEIpaXXE€HHOTO B paJluaHax:
T T kY4
1) 6,2) 9,3) 1 ;4)2;5)3;6) 0,36

3ananue 7. YKaKUTe 4YETBEPTh, B KOTOPOM JIEKUT Yrol & , €Clu & =300°.
3amanne 8. Haiinure 3HaueHWEe KOCHHYCa yrila ¢, €CIM HW3BECTHO, 4YTO: sing= -0,6 wu
3
—<a<2rx

2

Vxt =3x-2

3ananue 9. Halinure obnacth onpenenenus GpyHkmn f(x) = BT
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3ananue 10.

bankoBckas mporeHTHas crtaBka paBHa 12% romoBwix. KakoBa momkHa OBITH TIEpBOHAYaIbHAS
CyMMa BKJIaJia, 4TOOBI uepe3 2 rojia ero pa3Mep cocTaBmi 56448 pyoneit.

Samanue 11

CKOJBKUMH CITOCOOaMU MOKHO Pa3MECTHTh 6 pa3jIMYHBIX aBTOMOOWJICH B CEMH OIHOMECTHBIX
Ookcax?

IIpakTnyeckas padora Nell «DyHKIMOHATBHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLIECCAX )
OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yuensIx nman ompenenenue QyHKIUN KaKk U3MEHEHHUE OPAWHATHI TOUYKH B 3aBUCUMOCTH
OT U3MEHEHHUs ee abcuuccol?

2. Ko BriepBble cTai ynoTpedasTs ¢aoBo "dpyHnkuus"?

3. Kto BriepBbIe gai siBHOE onpenesieHne GyHKIuu?

4. Kto BBen o0o3HaueHrEe QyHKIIUU CHMBOJIOM f?

5. Oxapakrepusyiite (yHKIIMOHATBHBIE 3aBUCUMOCTH B MY3bIKE.

6. B dem 3akirodaercs mMaremMarudeckwii mopTpeT mociosun? IlpuBenure aBa KOHKPETHBIX
npumepa.

7. Kakue QpyHKIIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOIOTHU?

8. Kakue yHKIIMOHATBHBIE 3aBUCUMOCTH BCTPEYAIOTCS B HH(POPMATHKE?

IIpakTnyeckas padora Nel2 «VccnenoBanue ¢yHKIHI»

x +2x—3
Ilpmep 1. Mcenegyitte dvamanmo fx=————.
x—2

Pemenne:
xT+2x—3 (x+3)(x—1)

frxl=

xr—2 x—2
1. D(fi={x€ R:x — 2 # 0})={x€ R:x # 2} = (—=; 2) U (2; +=);
2. Beptuxanenag acuvmrota x=2. IIpopepra: ecmmn x=2, To {x+3)(x-1}=0.
(x+3}x—1) _ _
3. Touxwm mepecedennd ¢ OCAMH KOODOHHAT: @) f .!’EJ:——\X = 'I—L}; Touka (0; 1.53);
&) fx)=0, torma | (r+3x-I=0,
x=-3 mmu x=1, Toaxwm (-3; 0} u (1; 0)

4 TTpoaessy TR 3HAKONOCTOAHCTEL P T T T

x=2

3. Mccnegvess dvHEITIG HA 98THOCTE HITH HEYETHOCTE!
al Dif) = [—:::; '2-) U (2; +o0) - 370 cCHMMETPHYECKOE MHOMEECTEO;
- (—x+3-x-1) (3-x)(x+1)
&) fi-x) = = :
—x—2 x+2
Tak Kax [ (-0} = f () uf (<) #- fx), To dyvEKIMA f He SEI9eTCA HH 9eTHOH, HH HedeTHOI.
6. Crenens THCMITENT Ha EQUHHITY DONLINE CTEIEHH HAMEHATENE, S3HATHT, CVINECTEVET
HAKIOHHAR ACHMIITOT. DEIIEIHM IIEIVEY 9aCTh

e+ 2 -3 |x-2 (x+3)(x-1) 5
=) i bt T ) O A g B
xi-2x x+4 f& x—2 xed x—2
_4x-3 (1= £00) = (225 50) S 7 () > x+4 5 (@) - (+4)) - 0,
dx—§ B

& SHATHT, II0 OIIPEOElICHHED V =X + 4 — HaKTOHHAT ACHMIITOTA.
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5
Tax xax fix) =xt+4 + % rae — 7= 0, spa=wuT, rpadHk He TepeceKacT HAKIOHHVID ACHMITTOTY.
_ Y

//

7. Obmacta CYIIECTROBAHMA
rpaduKa:

AU

Puc.2

. xt+2x—3
S Eifv=r1 (xF%. Ilvcte v — mapaMeTp, BEIACHHM BOSMOKHOCTE KOPHER v
e

TApaMEeTPHIECKOr0 VPaBHeHHA | 1x-2y=x- +21x-3

13H{20+H{2y-3)=0, v20,

D=2y -4(2v-3)=4-4y+7-Byv+12="- 1 v+ 16=0
Vv-12v+16=0, D=36-16=20
y=6+420=6+245

v;_
E-EE - gﬁ?.rf y P”clj

E@f=(—0; 6 —2y5] U [6 + 2V/5; +o0).
9. Tax xax E(fl=(—o0; 6 — Z\E]U E6+2\E; +oo)= 3 = 6-245 u y: = 6+2\5 se1moTCH
AHATEHHAME MHHHMVMA H MakcHMyMa dvaximn. Hafigenm aOcimccnl Togek

b —(2— g
ana QVHEUHE gfx)= x>+ 2 +(21-3) x=- —— % = %
a

=2-+5,

ec.my_ﬂ:ﬁ-l-lx.f'g: TO X7 = =2+4/5

VoUTEIEIT MHOMKECTEO IHIYeHHE tb}'m{mm_ OIpegeTacs, KaKad M3 TOYSK ABIACTCA TOYMKOH
MHHHMVMA, 3 KaKad — TOYKOH MAKCHMYMA: Xmin—2 + v 5, Xma—=2 - V5,

E}%ﬁﬂ = f(2++/5) =6+2y5: rge.(c};cﬁr;l =f(2 - \/5) = 6-24/5.

6—2v5-2 2(2— 3
ecmH Vi = 6-24/5. Tox1 = = -

6+2v5-2 2(2+ (5)

10. 1= scxkmza rpadmuxa caegver,

o1 #
oTo dvHEITHS f1) d Ir i}
BO3PACcTacT B IIPOMEKYTELX ; Pl
(-oo; 2 — \E]H[Z"'\E: +oa): LS ) ; !,.-
VOBRIBAET B IPOMEAVTEAX el
2-52)u(; 2 + V5] bt
{
,//F
ke
L

e '2 2HF o]
//
-

[
~
53

Puc.4




3ananue 1. Ucenenyiire pynkuuio no rpapuxy

A - H

)y =sin2x; 2)f(x)=5x4—-6x2-3
3amanue 3. Haiitu naTepBansl MOHOTOHHOCTH PyHKImiL: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =
3+24x-3x2-x3;

IIpakTuyeckasi padora Nel3 «Pa3mMenienus, CoueTaHus, IEPECTaHOBKM

3anaya 1.

CKOJIbKO YEThIPEX3HAUYHBIX «CIIOB)» MOKHO COCTABUTh U3 KAPTOUEK B, €, Y, H, 0, C, T, b?

3anaya 2.

CKOIIBKO CYIIECTBYET YEThIPEX3HAUHBIX YUCEIl, Y KOTOPBIX BCE MU(PHI HEUETHBIE?

3anaya 3.

Heckonbko cTpoK B KauecTBE CHMBOJIA CBOETO TOCYJapCTBa PEIIMIN UCIONB30BaTh (biar B BUE
YeTblpeX IO MBETy: Oenblid, CHUHHW, KpacHbI, 3eneHblid. CKOJBKO BCETr0 CTpaH MOTYT
HCIIOJIb30BaTh TAKyI0 CUMBOJIHUKY?

3anaya 4.

N3 mudp 1,2,3,5 cocraBmiin Bce BO3MOXKHBIC YEThIPEX3HAUHbIC Ynciia (0e3 mOBTOpeHU mudp).
CKoOJIbKO Cpeai HUX TakuX yKcesl, kotopble Oonbiie 2000, Ho menbie 50007

3agauda 5.

CKOJIBKO CyIIecTByeT crnoco0oB 3aHsATh 1-oe, 2-oe, 3-e MecTa Ha 4eMImoHarte mo ¢yroory, B
KOTOPOM y4acTBYIOT 10 komana?

3agauda 6.

CkonpkuMH  crioco0aMH  MOJKHO JIEJIETUPOBAaTh TPOUX CTYJAEHTOB Ha MEXKIYHapOJIHYIO
KOH(epeHIHIO U3 9 WIeHOB HayYHOro oomecTBa?

HpaKTH‘leCKaﬂ paﬁoTa Neld «Pemenue MPaKTUYCCKUX 3a4dad C HCIIOJIB30BAHUCM IIPABUIT
MNEPECTAaHOBKU U Pa3SMCIICHUA KOM6I/IHaT0pI/IKI/I>>

3amaua 1. Y mamsl 2 si6noka u 3 rpymm. Kaxaplii 1eHs B TeUeHUE S5 THEW MOAPST OHA BBIAACT 10
onHoMy (pykTy. CKOJIBKUMHU CIOCOOAMHU ATO MOKET OBIThH CIeTaHo?

3anayva 2. [Ipennpustie MOKeT IPEIOCTaBUTh PabOTY MO OJHOMN CIEUATBHOCTH 4 KEHIIUHAMH,
no Jpyrol - 6 MyXuWHaMm, N0 TpeThel - 3 paboTHHMKAM He3aBHUCHUMO OT mosia. CKOJIBKUMU
crocob6aMu MO>KHO 3aIllOJIHUTh BAKAHTHBIE MECTa, €CIIM UMEIOTCS 14 MpeTeHIeHTOB: 6 KEeHIIUH U
8 My>X4MH?

3amavya 3. B maccaxxupckom moesne 9 BaroHoB. CKONBKMMH CIOCOOAMH MOXHO PaccaauTh B
noeszie 4 4yenoBeKa, NP YCIOBHH, YTO BCE OHM JIOJKHBI €XaTh B Pa3JIMYHBIX BaroHax?

3anava 4. B rpynne 9 yenoek. CKOIbKO MOXHO 00pa3oBaTh pa3HbIX MOATPYII IPHU YCIOBUH,
YTO B IIOATPYIILY BXOJUT HE MEHEE 2 YETIOBEK?

3angaua 5. I'pynmy u3 20 CTyJJ€HTOB HY>KHO pa3feluTh Ha 3 OpUrajpl, MpuyeM B EpBYIO OpUraay
18



JIOJDKHBI BXOJHUTD 3 4eloBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MOYKHO CJIeNIaTh.

3amaua 6. Jlns ydactuss B KOMmaHAe TpeHep orOupaeTr 5 MambuukoB u3 10. CkoJbKUMHU
crocobamMu OH MOKET CHOPMHUPOBATH KOMAaHIY, €CJIM 2 OINPEACNICHHBIX MaIbUUKa JOJIKHBI
BOWTH B KOMaHAy?

IIpakTuyeckass padora NelS «Pemienne mnpakTUYECKMX 3a7ad C HPUMEHEHUEM MPaBUI
pa3MeIIeHHs U COUeTaHUS»

3anaya 1.

B xmacce 25 ydennkoB. CKOJBKHMH CHOCOOAMH MOXKHO M3 HUX BBIOpaTh 4 ydamiuxcs s
JexypcrBa’?

3amaua 2.

CKOJIbKO BapHAHTOB TPEX3HAYHOTO IIU(PPOBOTO KOJIa CYIIECTBYET?

3amgaua 3.

B kontekcte 2 OykBbI Oenoro mpera, 2 OykBbI CHHEro nBeTa u 1 OyKBa JKENTOro IIBETA.
CKONBbKUMHU CITIOCOOaMH MOKHO BbIOpaTh 3 OYKBBI (TOPSAOK BEIOOpA HE BaeH)?

3anaya 4.

CKONbKUMHU CTIOCO0AMU MOKHO COCTAaBUTH OYKET M3 7 I[BETOB, €CIIM B BallleM pachopsiKeHuu 15
1IBETOB?

3agauda 5.

CKOJIBKUMH CITIOCO0aMH MOYXKHO COCTaBUTh CIIHCOK U3 6 PUIBMOB?

3anauva 6.

Ha xHmxHOM 1OJIKE BBHICTABIIECHBI § KHUT Pa3IMYHbIX aBTOPOB. CKOJIBKO CIIOCOOOB UMEETCS IS
pPaccTaHOBKU ATUX KHUT B Pa3IMYHOM HOpsIKe?

[IpakTuyeckas padora Nel6 «Pemienue 3a1au KoOMOMHATOPUKHU, TpUMeHssi OnHoM HeloToHa u
Tpeyroiabauk [lackas»

e +':‘."'§ i
1.  CKOJBKO WIECHOB pa3oKeHHsi OMHOMa (V3 +37) SIBJISIFOTCS LIETTBIMU YK CTIaMu?
BBIYHCIHTS CYMMY Cr +2C +2°C; +2'C +2°CL +2°C;.

3. Haiftu anrebpamdeckyro cymMmy KO3(QQUIUMEHTOB MHOrOYJI€Ha OTHOCUTENBHO X,

v 17
MOJIy4aeMOr0 B Pa3JIoKeHUH OMHOMA (3x-4)".

IIpakTnyeckas padora Nel7. «Pemenue 3a1a4 ¢ IPUMEHEHUEM CBOWCTB BEPOSATHOCTEN
3aganue 1

B ypue naxonutcst 15 Oenbix, 5 kpacHbix U 10 uépHbix mapoB. Hayraa ussnekaercs 1 map,
HaWTH BEPOSITHOCTH TOTO, YTO OH OYZAET: a) OebiM, 0) KpaCHBIM, B) YEPHBIM.

3ananue 2

B wmarasua moctymwio 30 XOJOMWIBHUKOB, MATh M3 KOTOPBIX WMEIOT 3aBOJICKON e(]eKT.
Crny4aiiHbIM 00pa3oM BBIOMPAIOT OJMH XOJIOAMWIbHUK. KakoBa BEpOSATHOCTH TOTO, YTO OH OyAeT
0e3 nedexra?

3aganue 3

Habupas Homep TenedoHa, abOHEHT 3a0bul ABe MocieAHHE MUGPHI, HO MOMHHUT, YTO OJIHA W3
HUX — HOJb, a JApyrasg — Heu€THas. HallTu BeposSTHOCTH TOrO, 4TO OH HaOEpET MpaBUILHBIN
HOMED.

3aganue 4

AOGOHEHT 3a0bl1 NMHH-KOA K CBOEH CHM-KapTe, OJHAKO IIOMHHUT, YTO OH COJAEPXKHUT TpU
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«IATEPKU», a OAHA W3 MUPP — TO NI «ceMEpKay, TO JH «BOChMEpPKa». KakoBa BEpOSITHOCTH
YCIICIIHOW aBTOPHU3ALIMU C IEPBOM MOMBITKH?

3ananue 5

HaiiTi BeposITHOCTH TOrO, YTO MpU OPOCAHMU ABYX WUIPAJIBHBIX KOCTEH B CyMME BBINAJCT: a)
ISTh OYKOB; 0) HEe 00JIee YeTHIPEX OYKOB; B) OT 3 710 9 OYKOB BKIIIOUUTEIHHO.

3amanue 6

B mudt 20-3TakHOro agOoMa Ha TEpBOM dTaxe 3amuik 3 denmoBeka. W moexamu. Haiitu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HbIX 3TakaX 0) BOE BHIIAYT HA OJHOM 3TaXeE; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3amanue 7

KakoBa BepoSATHOCTB TOTO, YTO B UETHIPEX CIAHHBIX KapTax OyaeT OAWH Ty3 U OIHH KOPOJIb?
3amanue 8

B smuke Haxoamtes 15 kadecTBeHHBIX M 5 OpakoBaHHBIX jAeraneil. Haymauy usBiekaroTcs 2
netanu. HaliTm BeposTHOCTH TOro, 4ro: a) o0e jgeradd OyAyT KaueCTBEHHBIMU;
0) omHa AeTanb OyAeT KaueCTBEHHOM, a OJJHa — OpaKOBaHHOI; B) 00€ JeTaii OpaKOBaHHBI.
3amanue 9

Urpoxky B nokep cnaércs 5 kapt. HailTu BeposSTHOCTh TOTO, YTO OH HOJYYHUT: a) Hapy AECATOK U
napy BajneToB; 0) ¢uenr (5 kapT ogHON MacTH); B) Kape (4 kapThl o1HOTO HOMUHaNa). Kakyio u3
NEPEYUCIIEHHBIX KOMOMHALIUN BEPOSTHEE BCETO MOTYYUTH?

IIpakTnyeckas padora Nel8 «Mepsr pa3dpoca cirydailHON BETUYIUHBDY
3ananue 1 Haiftu mony, MenuaHy U cpejHee 3HaUeHHE BBIOOPKU:

1. 13, 10, 15, 18, 21, 22, 10, 16, 10

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

X 5 6 1 9 12

M 3 1 4 2 1

3.

3amanne 2. Haiitm cpennee apudmerHueckoe W MaTeMaTHYeCKOe OXHJIAHUE 3HAYCHUH
CIIy4yallHOM BEIUYMHBI X:

11 10 15 14 16 12 20

M 2 5 B 1 3 2 1

3amanue 3. HaiiTu pazMax AUCIEPCHIO M CPEHEE KBaJPaTHYHOE OTKJIOHEHHUE:
a)2,5,8,4,12,6,2,8, 1

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

3ananue 4. Halitu aucnepcuio U cpeHee KBaJApaTUYHOE OTKIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnueckass padora Nel9. «PemieHne npakTHYecKMX 3ajay Ha OOpabOTKY YHCIOBBIX
JAHHBIX»

3aoanue 1

HalineM Maremarnueckoe OXUAaHUE CIy4ailHOM BENMYMHBI X — YMCIIA CTAaHJAPTHBIX AECTaJIeH

cpeau Tpex, OToOpaHHBIX M3 mapTuu B 10 meranel, cpeau KOTOpbiX 2 OpakoBaHHBIX. CocTaBUM

psan pacupenenenus st X. M3 yciioBus 3amauu ciieyer, 4To X MOXKET MPUHUMATh 3HaYeHus |,

2, 3.

3aoanue 2

3a/laH 3aKOH paclpeneIeHs IUCKPETHON CIIy4aiiHON BEIUUYUHBI X:
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X 40 42 41 44

p 0,1 0,3 0,2 0.4

Haiinure: 1) maTrematuueckoe oOKujaHue; 2) AUCHEPCHIO; 3) CpellHee KBaJpaTUYECKOe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) marematmyeckoe okujpaHue, 0) IUCIEPCUIO, B) CpeqHEe KBaapaTUYECKOE
OTKJIOHCHHUE JUCKPETHOM CIy4alHOM BEJMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpe/elICHHUs,
3aJaHHOMY TaOJIMYHO:

X |8 4 6 5

P 02 105 02 10,1

3amanue 4
HenpepwiBHast cnyuaiinas BennuuHa X 3a1aHa MHTETPAIBHON (QYHKITHEH pacrpeesieHus:
Onpux<O0,
F(x) =<{x3mpu0<x<1,
1opux > 1.

Haittu: 1) muddepenumansnyto ¢ynkuuio pacnpenenenus f(x); 2) maremaTHueckoe
oxxkunanne M(x); 3) aucnepeuro D(X).

3aoanue 5

PaGounit oOcinyxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSITHOCTH OecriepeboiiHoi paboThl HA
NPOTSDKEHUH OJTHOTO 4aca IMociie HajlaIKi paBHA JUIs epBoro ctanka 0,9, s BTOpOro CTaHka —
0,8 u mst Tperbero cranka — 0,7. HaiiTu BeposSTHOCTh TOTO, YTO 3a 3TOT Yac JIUIIb OJUH CTaHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEImaTeIbCTBa pabodero.

3aoanue 6

BeposiTHOCTE mOnIaanusi B 1eNb MPH OT/ACIBLHOM BhICTpese paBHa 0,6. Haiitu BeposSTHOCTH
TOT0, YyTO 4Kcio nonaaanuii mpu 600 BeicTpenax OyneT 3akitoueHo B npeaenax ot 330 go 375.

3aoanue 7

Haiitu: a) marematmdeckoe okujpaHue, 0) IUCIEPCUIO, B) CpeqHEe KBaapPaTUYECKOE
OTKJIOHEHHE JUCKPETHOM CIy4alHOM BEJIMYMHBI X IO U3BECTHOMY 3aKOHY €€ pacIpeleleHMs,
3a/laHHOMY TaOJIUYHO:

X |8 4 6 5

P 0,2 0,5 02 10,1

IIpakTuyeckas padora Ne20 «Apudmernyeckas ¥ reoMeTpudecKas Iporpeccus»
3ananue 1. Jlana apudmerndeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3ananue 2. Haiftu cymmsbl Sn s apudmernyeckux nporpeccuii an, al =2, d=1,n=10
3aganue 3. Mexay uuciamu 7 ¥ 35 BCTaBbTE LIECTh TAKMX 4YHCEN, YTOOBI OHM BMECTE C
JAHHBIMU YHMCIIaMU 00pa30Baiu apu(PMETHYECKYIO POTPECCHIO.
3ananue 4. HaiiTu nepBbIii 4ieH U pa3HOCTb apu(PMETHUECKON IPOTPECCUH, €CIIH:
a,+a; =42 a,+a; =24
{am—aa =27 {az-a3 =60
3aganue 5. Jlana apudmernueckas nporpeccust: —10; —5; 0; 5...; U3BecTHa cymMMa HEPBBIX N
wieHoB Sn = 585. Haiitu n.
3ananue 6. Jlana reomerpudeckas nporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanne 7. JlaHa reoMmeTpuueckasi MpOTpeccus ¢ MOJIOKHUTEIbHBIMA WwieHamMHu bn . Haiitu b5,
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b,-b, =6
ey P10, =16

3ananue 8. HaiiTu nepBbie IATh YWIEHOB FeOMETPUYECKOM mporpeccuu bn : bl =4, q = 2.

IIpakTnyeckass padora Ne2l. «Cymma OeckOHEYHO YOBIBAIOIIEH T€OMETPHUYECKOU
MIPOTPECCU»

3aoanue 1

[IpencraButh B BUsie 0OBIKHOBEHHOM Jpodu uucio 0,(6).

3aoanue 2

Jana nocnenoBarenbHocth C, = 5(—2)" . JIokakuTe, YTO 3Ta MOCIEAOBATEIBHOCTD SBJISIETCS

reOMETPUUYECKON TPOrPECCUEii.

3aoanue 3

Jana reomerpudeckas nporpeccus b, = 2(—3)" 1. Haiigure maThlil 4ieH IPOrPECCHH.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMU WICHOB IIPOTPECCUMU.

3aoanue 5

Haiinute cymmy OeckoHeuHOM reoMeTpruyeckoi mporpeccun 8;2;0,5;...

3aoanue 6

Hana reomerpuyeckas nporpeccus Cy, € MOJOKUTENbHBIMU WieHaMH, B KOTopoil C4=24;C¢=96 .

a) Haiigute C;. 6) Onpenenure KOJIWYECTBO YJICHOB MPOrPECCHU, HaYMHAsl C MEPBOro, cymMma

KOTOpBIX paBHa 45.

3aoanue 6

Cymma OeckoHEYHO YOBIBAIOIEH reoMeTpudeckoi mporpeccuu pasHa 150. Haiitu by, eciu q =

1/3

3aoanue 7

CymMma usieHOB 0eCKOHEYHOM IeOMETpHYecKO mporpeccuu b, B Tpu pasza OOJbllIe ee MepBOro

wiena. Haiinnre otHoIteHue by/by.

IIpakTuyeckas padora Ne22 «/cmosnb30BaHME MPOTPECCUU AJSl PELICHHs] pPeallbHBIX 3ajad

MPUKJIIATHOTO XapaKTepa

3amaga o genennn xaeda. Crto Mep xieda pasmenwTs MeW Iy [ATEED TEOOBME TAK, 9TOOBI ETOpOH
MOIYVYHT Ha CTOMLKD K OOIBINE NEPEOTO, HA CKONEKO TPeTHHA MOIVIHT DOIBIIE ETOPOro, YeTEEPTEIR
QOMBIIE TPETRETO H NATHIH OONBIIe 9eTBepToro. KpoMe Toro, JEOe NEpERIX TOMEHEI HOIYIHTE B | pas
MEHEINE TPeX OcTAMEHE. CHOMBKO BVEHO JaTh KaEIoMY T
Pemenne:
Ouepnnpo, xommYecTEa XieDa, HONYVUEHHEIE VIACTHHKAMH pasIend, COCTABIAIOT EOZPACTAOIIYED
apudmeTHIecKyI0 mporpeccrro. [IyeTs neperli ee wieH X, pazHocTs V. Torga
LOIA IEPECTO X, JOME ETOPOro X + ¥, JONE TPETRero X + 2y, JoI 9eTEepToro X + 3y, Jomd IAToro X +
dv.
Ha ocHoEaHHE VCI0EHHE 231890 COCTARIAEM CISIVIOIIHE IBA VPAEHCHHA:
X+ (X 4) (54 2)+ (+30) + (£ + 4)= 100,
{ T[4 (x +1)] = (x4 24) 4 (x4 3y) + (x +4y).

[Tocne yopomeHHE cHCTEMA IPHEAMAST EHT

{x + 2y = 20, ..
11x = 2y. PemmEe 3Ty cHCTeMY, IOTYVIaeM X= 3,y = 6 . JHATHT, X1ed JOTECH OLITE pasgcicH Ha
2 5 1 1
_ ii= 20E o 39 =
CHSOVIOIMHE 9acTH™ 3, 6, 20, 6, 383,
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Ve B Jpepnem ErunTe sHaTH HE TOIBED

w apudMeTHIECKY IO, HO H

A ' FeOMETPHIECKVI0 [IpPOrpeccHI. Dot
..ﬁ,;':':‘-u-‘-_ e o
B - —— HaOpHMep, 3agada H3 OaoHpyca
fﬁ:ﬁ.u“:-k‘ .

Paiigga; «Y ceMH IHIO [0 CeMH KOIISK:
Kai7af KOMEA CheJacT IO CeMH MEIMeH, Ka#Iad MEBINE CBEIAST IO CEMH KOTOCHEE, HI Ka#I0TO
KOIO0CA MOET BEIPACTH OO CEMEB Mep FunveHd. Kay BensKs 9HCIa 3TOTO PAOA H HX CVMMa T

Pewenwne:vncna?, 49, 343, 2401, 16807, 117649 npeacTaBnAloT reoMeTpyyeckys Nporpeccuio,
nepeblid 4ned bq= 7 W 3HaMmeHaTens nporpeccul g=7. Torda, vcnonk3ys dopMyny n-ro Yneda

nporpeccuibe= b1q”", Haxodum bg= 7 7%= 7 -75= 75z 117649.M0 dopMyne cyMmMbl N - NEPBLIX

UNeHoB reoMeTpuYeckon nporpeccun:S,=(b1(q™-1)V(g-1), HaxXo4KMMSg =
B_ . y =7

T(7°=1) _ Ti(117649-1) = 137256
7-1 =]

2. IIporpeccHs B MaTeMaTHKe
3anaga Ne 1. Uscna rpagycoB, CONEp#AINHANCA B MOCTIEIOBATENRHEX BHVIPEHHHE VITAx
HEKOTOPOTD MHOTOVTOJRHHEA, COCTABIAIOT MPOTPECCHED, PA3HOCTE koTopod 10; mamienemmmii yroo

storo mEoroyroneHaka 100°. Crolpko B MHOTOVTOIRHHES CTOPOH

| Pemenne.  5;,=(2a;+d(n-1))n:2= =200+10(n-1 })-11:2=5n2+9 Sn. Cyuma

BEHYTPEHHHX VIIIOE MHOTIOVIOIBHHEA HAXOIHTCA IO Ii)OplT}’:IE__ HIBECTHOH H3

reomMeTpHH: (n-2)-180.
5n2+95n= 180n-360;
5n2-85n+360=0:

n2-17n+72=0;
n=£8, n=9
CymiecTeveT 7JBa MHOTOVTOTHLHHEA, VAOBISTEOPAIOINHX VCIOBHID 3A7a9H BOCHMHYTOTBHHE H
OEEATHYTOILHHE

IIporpeccHH B DHOJIOTHH
3anaqa Nel bakTepHa, IONAE B AKHEOH opragfsM, K KoHOy 20-8 MHHYVTEI JeIHTCT HA OBC DAKTEPHH,
Ka#1a9 H3 HHX K KOHIY caegyiomex 20 MHHYT JeasTcs onath Ha ABe B T.4. HaliguTe uncno
DarTepHi, 00PAsVIOIIMYCA B2 OJHOH DAKTEpPHH K KOHITY CVTOK.
Pemenne. B cvrrax 1440 yMuEyT, Kasgrie IBamaTe MHHYT DOSETSSTCE HOBOS NOEQTISHNE - 23 CYTHH
72 noxonenna. [To dopmyae cyMMEL 1l IEPEBIX 9ISHOE FeOMETPHIECKOH IPOTPECCHH, V KoTopoii by=1,

gq=2, n=72, HaxogHM, ITO S?3=2?2—l= 4722366 482 869 645 213 696 - 1=4 722 366 482 869 645
213 695(oaxT).

IIpakTnueckass padora Ne23. «lIpumeHeHne TaOaMIBI TNPOU3ZBOAHBIX BIIEMEHTAPHBIX

GyHKIHI
3a0anue BpUUCINTH NPOU3BOAHYIO (PYHKIUU:

x7 +5x° + 24x% -7
7xt — Vx2
2 8
Er
(5x2% — 3x)*

(7x + 4)3 - (8 — 6x)°
12x* —5x7 + 8 — 3x
12x3 — Vx%

Nk W=
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3 4
8. 12x +7—m

9. (4x3 —12)°
10. (12 —7x)3 - (x® — 2x)*

IIpakTnyeckas padora Ne24 «Csi3b NPOU3BOJAHON U MPOMEKYTKOB BO3PACTaHUS M YOBIBAHUS
(hyHKIUN

3amanue 1. Ha pucynke n3o0paxeH rpaduk GyHkuuu ¥ = /{z), onpeaeeHHON Ha HHTepBaie ( —
0,5;4,3). Onpenenure KOJIMIECTBO IEIBIX TOUYEK (Y KOTOPBIX KOOpAMHATA — II€JIOE YUCIIO0), B
KOTOPBIX MPOU3BOAHAS PYHKIIUU MOJIOKUTEIbHA, OTpUIIATENIbHA. (PUCYHOK 1)

y y

y
\ /\ f \/ § 2
1 - . (_//\\( ‘
o X
0| 2 3 i X
X Uj
Puc.1 Puc.2. Puc.3

3amanue 2. Ha pucynke uzoopakeH rpaduk GyHKuuu ¥ = f(#), onpeneneHHon Ha uHTepBasie (— 0
, 5 ;4 , 1). Onpenennure KOJMYECTBO MLEJIBIX TOYEK, B KOTOPBHIX IMPOW3BOAHAS (YHKIUU
OTpHUIATEIIbHA.

3amanme 3. Ha pucynke wuzobpaxen rpadpuk ¥=7(#)— npousBogHod GyHKIUH ¥ = f(z)
onpeneneHHoi Ha uHTepBaie (— 0, 6 ; 4 , 8 ) . Halimure mpoMexyTKH Bo3pacTaHus (PyHKITUH
y=17/z) B OTBETE€ YKaXXHUTE€ MPOU3BEIACHHE LEJbIX TOYEK, BXOJSAUIMX B ATU MNPOMEXKYTKHU.

IpakTuyeckass padora Ne2S. «lIpoBeneHne C TOMOIIBIO TPOU3BOJHON HCCIEIOBAHUSA
byHKIII

3aoanue 1

C nomouibo MPOU3BOHON HAWIUTE NMPOMEXYTKH BO3pacTaHMs M yObiBaHus QyHkiuu: f(x) =
2x” - 3x” - 36x + 40.

3adanue 2

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

3adanue 3

Haiiyure HanGobIIee 1 HAMMEHbIIee 3HadeHHs GyrKiun f(x) = x* — 8x” + 5 Ha HpPOMEexyTKe [-
3;2].

3aoanue 4

C moMoIplo MPOU3BOAHOM HalAWTE MPOMEXYTKH BO3pacTaHus U yObIBaHUS (QyHKIuU: f(X)
=x" - 8x* + 3.

3aoanue 5

Vccnenyiite GyHKIHIO U ocTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiinure HanGombinee W HaMMeHbIIee 3Hadenns dynkmman f(x) = 2x° + 3x° — 36X Ha OTpe3Ke |-
2:1].

3aoanue 7

C noMouIpio0 MpOU3BOJAHON HalAWTE NMPOMEXKYTKH BO3pacTaHUs W yObiBaHus (yHkimu: f(X) =
2x> — 15x% + 36x.

3aoanue 8

Vccrenyiite GyHKIHIO U ocTpoiite eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9
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Haiinure nanbonpiee 1 HauMeHblIee 3HaUYeHUS QyHKIUH f(X) = x'—2x*+ 3 ma IIPOMEXKYTKE [-
4;3].

IIpakTuyeckasi padora Ne26 «Haunbonbinee u HaMMeHbIIee 3HAYCHUE (YHKIIUN
3aoanue 1

Jns dynkuumit, rpa@ Uk KOTOPhIX U300paKEHBI HA PUCYHKE, a-T HalIuTe:
1) TOukM MakCMMyMa U MUHHUMYyMa (QYHKIHH; 2) SKCTPEMYMbI (PYHKIIHH.

ylr ylr
5 5 A
3 3 ,
//‘ \
/ K £ : AL /" "_2 1"’ “l
=71=51 =2 \01 | /al § N7 T | -6 |4 \./o 2 4\‘5. |
-3 [1g l
a) 6)
yll yA
...... 5 o
3
2 \
5 A0 3 : =6 \ A2 o[ [ 204/ 6 [*
P L9

B) r)
3adanue 2
Haueprture scku3 rpaduka GpyHKINN
D) Xp =3 X =4 f(=3)=5, f(H)=-5:2) x,,, ==5, X, =2, f(-5) =1, f(2)=6;
3) f—uemnasn,x,_, =-3,x,, =0, f(-3)=4, f(0)=0;

4) f —wuewemmas , x,, =2,x,.,. =5 f2)=3, f5)=-4.
3aoanue 3

HaiiguTe Toukn MakcumMyMa 1 MUHUMYMa (YHKIIUU €€ MAaKCUMYMbl I MUHUMYMBbI

y=-x*+6x-8;2) yzi;3) yzi—l;
x=2 x+1

4) y=—(x+3),5) y=3sinx—1;6)y=1+2zgx.
3aoanue 4
HaiinuTe Toukn skcTpeMymMa (pyHKIIUN U SKCTPEMYMBbI (DyHKIIMU

1)y:%+1;2) y:4|x|—x2;3) y=co{x+%);4) y=1—sin(x—%).

(x-2)

3aoanue 5

JlokaxkuTe ClIeqyIoIne yTBePKIACHUS:

1) eciu f — derHas QyHKIMA, x, - TOYKAa MAaKCUMyMa, TO — x, SBISETCA TOYKOMN
MaKCUMyMa,

2) 2) ecnu f — HeueTHass QyHKLIMS HA HOPOMEXKYTKE, x, - TOUYKA MUHUMYMa, TO — X,

SIBIISICTCS TOUKOM MaKkCuMymMma.

IIpakTnyeckas padora Ne27 «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 Ne28 «Brimykinocts rpaduka QyHKINHU, TOUYKU TEPETHO
3ananue 1. Halitu Touku nepern6a 1 MHTEPBAIbI BBITYKJIOCTH U BMATUHBI TPaQUKOB (QyHKIUH.

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.

IIpakTnueckas padora Ne29 «I[IpuMeHeHre TPOU3BOIHON K OCTPOCHUIO IPpauKOB (PYHKITUII»
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 MPOU3BOAHON HaIWTE MPOMEXYTKH BO3pacTaHUs U yObIBaHMs (QyHKuuu: 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 HaWIUTE NMPOMEKYTKH BO3pacTaHus W yObiBanusi GyHKiuu: f(x) =
2x” — 15x” + 36x.

3aoanue 8

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

3aoanue 9

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

IpakTuyeckass padora Ne30 «lcronp30BaHHE T€OMETPUUYECKOTO WU (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. mocne Hauana
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) OTCTOSAILEH OT Hauaja CTeP’KHA 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 CKOPOCTb TOYKH, KOTOpass IBUKETCS MNPSAMOJIUHEHHO IIO

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

paBHa 33 cm/c.?
IIpakTnyeckas padora Ne31l. «Beruucnenue nepBooOpasHoit it QyHKIHI»
3aoanue

Haiigure nepBooOpaszuyio
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f(x)=6x—9+3xs—i

Jx
f(x)=5cos@x—-2)+5x

3
S = -2
2 4
1= v4x+3 X
3
S —m
f(x)=5e"" +4x
fw=24s
X
3
Jo=0 5

X

f(x) 34x -5 eg+3

IIpakTuyeckas padora Ne32 «Pemienue 3aa4 Ha CBS3b IEPBOOOPA3HOM U €€ TPOU3BOTHOM
3aoanue
Haiinure nepBooOpasnyto

f(x)=6x—9+3xs—i

Jx

e J(xX)=5cos@x—2)+5x

e f(o)=

3
4sin*(5—2x)
2 4
A N e R
3
X)= 7
(5-7x)

o f(x)=5e"" +4x°
° f()C) = i +5"
X

i f(x)—2

3
-5

. F)=3""+8¢5

IIpakTyeckas padora Ne33. «[IpumeHeHre nHTErpana Juisi BBIYMCIECHUS TUIOIIAEN»

3aoanue 1

Haiitu muiomans purypsl, orpanndeHHoM rpadpukamMu GyHKIUN y=2X,y=3X | npsMoi x=1.

3adanue 2

Haiitu 1omanps  ¢urypsl, OrpaHuueHHOMN

rpaduxamu

28
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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 Ne34 «lIpumeHenue HHTErpasa s BBIYUCICHHUS (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.

*

IIpakTnyeckas padora Ne3S «lIpuMeHeHne Npon3BOAHON U UHTErpaja K pELICHUIO
IIPAKTUYECKUX 3a7a9»

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

IIpakTuyeckasi pa6ora Ne36 «Metoj pa3noKeHUs Ha MHOKUTEIH

3aoanue 1

Pemuth ypasuenne 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 Ne37 «Metoj BBEeIEHUSI HOBOW MTEPEMEHHOM I PEIICHUS] YPAaBHEHUI

Pemute YpaBHCHHA, CUCTEMY ypaBHeHI/Iﬁ MCTOJAOM BBCIACHHA
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
croco6oB.  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)

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

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

yg —5y+4 = 0 no Teopeme Buera;

y1 =4, yp =1

Bozepaujaemca Kk 0603HaYEHHOMY:

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

Omeem: x = 12.5; = = 11.
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ME‘TO,[I,OM BBeAceHWA HOBOIA I'IE[]E"ME"HHOIH pelarnTCa 6HI{E§aﬂ,paTHbIE" YPaBHEHWA:

art +bx2 4+ e = 0, 29ea,b,c € R; B bukBagpaTHbIX
YPaBHEHWAX BCeraa
MCMOoNbL3yeTcA HOBasA

T4 =1 nepemeHHas.

ﬂOﬂ}-"—IEIE"T(H KBalpaTHOe

f}
ay“ +by+c=0. ypaBHeHMe.

zt — 1322+ 12 =0;
1322 +12=0;

z? =y, Torpa y2 — 13y + 12 = 0;
y1 =12, y9 =

OtBert : {—'_\.-""3; —1; 24/3; 1}.
Kakyro 3ameHy MOXHO UCN0AL308GME 8 3MOM ypasHeHUU?

A = -
r,J‘ + 2" — = 2. Crapaemcs BbIroAHO 0603HaAYUT.
r“+10 T4+11

4 5 e 2 .
+ — =2 410 =1y;
2410 22410 41 ' Y;

IIpakTnyeckas padora Ne38 «Perienue HepaBeHCTB C OIHOM MEPEMEHHOIN»
PaccmoTtpum pemienue B o01iemM BUIE: flx) > g(x) (1).

%0 HaspIBaeTCA YACTHBIM pELIEHNUEM, ECIIU flxo) = g(x, ].

MHOXECTBO BCEX YACTHBIX pEUIEHWH ecTh oOIlee pemieHne (Wiau TPOCTO PEIICHUE)
HEPaBEHCTBA. PenInTh HEPaBEeHCTBO — 3HAUUT HANTH ero ollee perieHue.

PaccmoTpum oTiMuMs HEPABEHCTB OT YPABHEHMIA:
1.  HMmeet GeCKOHEYHOE MHOXECTBO PEIIEHUH (KaK MPABHIIO).
2.  HeBo3MoxHa mpoBepKa MOJCTAHOBKOW B UCXOJHOE HEPABEHCTBO.

HOBTOMy HEPaBCHCTBA MOKHO pCHIATh TOJILKO PaBHOCHUJIbHBIMU Hp606pa30BaHI/I$IMI/II
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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 COBIAAAI0T. 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 HEKOTOPBIE U3 PABHOCHIIBHBIX MPEOOPA30BAHMIA:
| F) > g0 Fx) —g(x) > 0

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

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

PaCCMOTpI/IM 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 HEJIB3d YMHOXKATh 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

IIpakTuyeckasi padora Ne39 «CucteMbl ypaBHeHHH. MeTO MOICTAHOBKH

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 BBIPAKCHUA, 3aBUCAITHUEC OT TpOfIKI/I IEpEMCHHBIX 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 TIOJIYYMM BEPHBIC PAaBEHCTBA.

Pemnts cucreMy ypaBHEHUH O3HA4aeT HAUTH MHOXKECTBO BCEX €€ PELICHUM.

UTtoObl HaAWTHM MHOMXECTBO BCEX PEIIEHUH CHUCTEMBl, JIydlle BCEro IOJb30BaThCs
HKBUBAJIEHTHBIMU WJIM PAaBHOCHUJIBHBIMH HpPeoOpa3oBaHUSIMHM, TO €CTh TaKUMH, KOTOpbIE He
HCKaXXalOT MHOXECTBO pelleHud. B pesynbrare Takux mnpeoOpa3oBaHUN Mbl IOJTy4aeM

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

Taxum 06pa3om, mpolecc PeleHUsI CUCTEMbI CBOJUTCS K MOCTENIEHHOMY MEPEeX0/y OT 3aJaHHOMN
CJIOKHOM CHUCTEMBI K Bce O0Jiee MPOCTOM U Tak 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 MeTox mnonacTaHOBKHM. HamoMHuMM cyTh maHHOro meroja. Mbl paccMmaTrpuBaeM
3a/IaHHYIO0 CHCTEMY BHJAA | M 3aMedaeM, 4TO B OJJHOM M3 YpPaBHEHHM, ITyCTb BO BTOPOM, JIETKO
BBIPA3UTH OJHY IIEPEMEHHYIO YEPE3 APYTYIO, IIYCTh y YEPE3 X:

36



ML ey

HOJIyquHOC BBIPAXKCHUC ITOACTABJIAEM B IICPBOC YPABHCHUC CUCTEMBEI:

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

Takum o0pa3oM MBI TOy4aeM OJHO YypaBHEHHE (B JaHHOM Cllydyae 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 MOJICTAHOBKH:

{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 ciry4dac YILO6HO U3 IICPBOIro 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 TOJICTAHOBKHU:

{lng}.ﬂ(x-l- 3)=1
x*—3y=1

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

Nmeem cucremy:

{F+E=x+3
x2—3y=1

B nannoMm ciyuyae ynoOHO U3 IEPBOTO YpaBHEHUSI BBIPAZUTH Y:

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

x> —3y=1 x*—3y=1

IToncraBuM Moay4eHHOE BBIpa)KEHUE BO BTOPOE YPaBHEHHE:

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

HaXOlII/IM COOTBETCTBYIOIIMEC 3HAYCHUSA 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
3* 1237 2=171 (3*+2=3"2=171

B nanHoM ciydae ynoOHO U3 IepBOro ypaBHEHUS BBIPA3UTH Y:

{ y—x=4 H{ vyv=x+4
3FL2x3V2=171 3FL2:3V2=171

[ToxcTaBuM MOTY4EHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHUE:

{ y=x+4 { y=x+4 { y=x+4
r—7 = _a — - —
3F4+2=37 =171 3F42x3¥4 2 =171 3L 23572 =979
{ y=x+4 (_}{ vy=x+4 {_}{ v=x+4 H{F=x+4<—}
3*42x9%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 Ne4) «Cucrembl ypaBHennii. MeToj ajiredpanyeckoro cJI0:KeHHs»
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

) ox -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;

IIpakTuyeckasi padora Nedl«CucreMbl ypaBHEHHI. MeTO/1 BBEICHUSI HOBBIX TIEPEMECHHBIX)
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 Ned2«IIpumeHenue onpenenuTens Ui pelIeHUs] CUCTEMBbl JIMHEHHbIX
YPaBHEHUI»

Meton Kpamepa ocHOBaH Ha HCIIOJIb30BAaHMM OINpENEIUTENeH B PELICHUH CUCTEM JIMHEHHBIX
YpaBHEHHA. DTO 3HAYUTEIILHO YCKOPSIET MPOIIECC PEIICHUSI.

Meton Kpamepa MoxeT OBbITh HCIOJIB30BaH B PEIIEHUH CHUCTEMBI CTOJIBKMX JIMHEHHBIX
ypaBHeHHfI, CKOJIbKO B KaXAOM YpPaBHCHHUHW HCHU3BCCTHLIX. Ecmm ONpeaAcCIUTCIIb CUCTCMbI HEC
paBeH Hymr0, To MeToJ] Kpamepa MoxkeT ObITh HCIOJIB30BAH B PEIICHUH, €CIIU )K€ PaBEH HYIIIO,
To He MoxeT. Kpome toro, meron Kpamepa MoxeT OBITH HCHONB30BAH B PEHICHUH CUCTEM
JUHEWHBIX YpaBHEHHH, UMEIOIUX €AMHCTBEHHOE PELICHHE.

Omnpenenenne. OrnpenenuTenib, COCTaBIEHHBIM W3 KOAXP(GUIUEHTOB TMpPU HEU3BECTHBIX,
Ha3bIBAETCsl ONpEAETUTEIeM CUCTEMBI U 0003HavyaeTcs 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
3anazﬂne3 3. BboluuciauTh
N
)% 3

IpakTuyeckas padora Ned43d. «[IpuMeHeHHE MaTEMaTHYECKUX METOOB ISl PEIICHUS
COJIEpKaTENbHBIX 3a/1a4»

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

B cy6060Ty akium noAHsIIMCH B IIEHE Ha HEU3BECTHOE YMCIIO MPOLIEHTOB, OHAKO BO BTOPHUK
Ha TaKoe K€ YHCIIO MPOIIEHTOB OT HOBOI CYMMBI OHU MoJieuIeBeNd. B pe3ynbrare Takoro ckauka
IIeH, OHU cTaiu Ha 4% nemesie. HeoOXoauMo y3HaTh MPOLIEHT, HA KOTOPBIM aKIUN yBETHYUIN
CTOMMOCTH B Cy0OOTY.

WuTepHer-npoBaiiiep (KOMIAaHUS, OKa3bIBAalOIAsh YCIYTM 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 Tpadukal
B MECSI]

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

850 py6. 3a 800 M6 Tpadukal
B MECSII

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

[Tonb30BaTens IAHUPYET, 4TO ero Tpaduk cocraBut 600 MO u, UCXO/ U3 ITOTO, BEIOUpacT
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 Ne44 «[IpsiMoyrosbHbIN 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 [Tapannenenunen

To ecth: mmeem nBa paBHbIX mapamuienorpamma ABCD u A ;B;CD; (ocHOBanus), OHH
JeXaT B TapajUIeNbHBIX IJIOCKOCTSAX Tak, dYTo OokoBele pedbpa AA;, BB;, DDy,
CC, mapamnensHbl. Takum 00pa3oMm, cocCTaBi€HHas M3 MapajljIeIorpaMMOB TOBEPXHOCTh
Ha3bIBAETCS MapaJljiesienuIea0M.
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Taxkum 00pa3om, MOBEPXHOCTH MapauIeeNUIea - TO CyMMa BCEX MapajuIeIorpaMMOB, U3
KOTOPBIX COCTaBJIEH MapalleenuIIe],.
CpoiicTBa napajuiesenumnena
1. IIpomusononodicuvie cpanu napanierenuneod napaniesbHvl U pagHbi.
(urypsl paBHBI, TO €CTh UX MOKHO COBMECTHThH HAJIOKCHHEM )

Hanpumep:
ABCD = AB;C,D; (paBHbIe napamieaorpaMMbl IO OMPEACIICHUIO),

AA BB = DDC,C (rak xak AA; BB u DD;C,C — mnpoTHUBOIONOXKHBIE TpaHU
napajuiejenumnesa),

AA DD = BB;C|C (tak kak AA; DD um BB;CiC — mnpOoTHBOIOIOXHBIE TpaHU
napajuleJIenunea).

2. Quaconanu napannenenuneda nepecekaromcsi 6 0OHOU MOYKe U OeNlsAmcs 9Mou MouKouU
NONOIAM.

Huaronanu mapamnenenunena AC;, BiD, A;C, D;B nepecekatorcs B ogHoit Touke O, u
KaKJ1asi TMaroHallb JEJIUTCS 3TOM TOUKOM romnoJiaM (puc. 2).

Puc. 2 [lmaronanu mnapajenenumnesa NEpeceKkaroTcsl U JeNsITcs TOYKOM IepecedeHus
MOTIOJIaM.

3. Umeromcs mpu uemeepku pasHulX U napaiieibHvlx pebep napanneirenuneda: 1 — AB,
AB;, D|C,,DC,2—-AD, ADy, B,Cy, BC,3 - AA;, BB;, CC;, DD;.

IIpsimoii mapaJiiesienumnes

Onpenenenue. [lapanienenunen Ha3pIBaeTcs NPSAMBbIM, ecJd ero 0OO0OKOBble pedpa
NepreHINKYJISAPHbI OCHOBAHUSIM.

[Tycte GokoBoe pebpo AA; MEepHEeHIUKYISIPHO OCHOBaHHIO (pHUC. 3). DTO O3HAYAeT, YTO
npsMas AA| nepneHauKyisipHa npsaMsiM AD u AB, KOTOpBIE J1€KaT B INIOCKOCTH OCHOBAHUSA. A,
3HAYUT, B OOKOBBIX I'paHSIX JIekKaT MPSIMOYIOJIbHUKH. A B OCHOBAaHHUSX JIeXKaT MPOU3BOJIbHBIE
napasuienorpammbl. O603HaunM, ZBAD = @, yroi ¢ MOeT ObITh JIF0OBIM.
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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

Omnpeneneuue. [lapa/uiesienunen Ha3bIBaeTcsi NPSIMOYTOJIbHBIM, €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
HapajuleIenuInes] IpsiMoun).

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.

45



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 A1BiCD,. Toraga paccMaTpuBaeMblil JBYTpaHHbIN yrojl MOKHO €lle 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 — nuHeilHbI yrou
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 npsamoyzonvnoco napanienenuneda pageH cymme Kaopamos mpex e2o
uzmMepeHull.

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

Hano: ABCDA;BC;D; — npsimoyrosibHbIN 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 ITudaropa:
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'0 IMapaJjuiejJjcnuneaa 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. IIpsiMOyroJibHbIi NapaJiejenunes, y KOTOPOro Bce TPU H3MepPeHHUs

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.
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Nwmeem, mnpsamas BC; nepnenaukynspHa aByM nepecekatromumcs npsameiM BiC u DC
MJIOCKOCTH, 3HauuT A|BD. 3nauuT, npsimas BC; nepnenaukynsipHa miockoctu A B D.

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

IpakTnyeckass padora Ned4S «Pemenne cTepeoMeTpUUYECKUX 3a7ad, CBS3aHHBIX C
NEPNCHAUKYJIAPHOCTBIO MPAMBIX U HHOCKOCTGI;'I, HCIIOJIB3YA IIJIAHUMCTPHYCCKUC (baKTBI u
METOJIbI»

«IlepneHAUKYJISAPHOCTD MPSAMOM M MJIOCKOCTH)

Bapuant 1
B, .
A ' 4 Al. ITonp3ysck N300pakeHUEeM Ha PUCYHKE 1, 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. Tlonb3ysch n300pa’keHUEM Ha pUCYHKE |, Ha30BUTE:

| a) Touky nepeceuenus npsmoir MC ¢ mockocteio B1BCy;
M 0) muauro nepeceuenus miockocreit MC,C u BCB,.

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

A% D MD;?

Puc. 1

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

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




Bl. Touka O — HEHTp OKPYKHOCTH, 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
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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 Ne46 «lLinomans NOBEpXHOCTU 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 padora Ne47 «Ilmomraab MOBEPXHOCTH IIJIUHIIPAY

51



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. Boic2B8mgpiunapa Ha 12 cM Gonblle ero pamuyca, a IUIOUIAAb IONHOM

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 & = 6 M h =18 cu.

OTBeT:R =6ce; h =18 cM

IIpakTnyeckas padora Ned48 «Iliomaas 60K0BOM U IMOJIHOM MOBEPXHOCTH KOHYCA»

1. Paguyc ocHOBaHUS KOHYca paBeH 3, BbicoTa paBHa 4. Haiinure miomais

IIOJTHOM MOBEPXHOCTH KOHYCA, €0 00bEM.

2.0ceBoe ceueHue KOHyca paBHOCTOPOHHUN TPEYTOJIbHUK CO cTOpoHOU 10cM.

HaiiTi nnomaas O00K0oBOI 1 OTHOM MOBEpXHOCTH KOHYca. OObeM KoHyca.

3.luaroHasib 0CEBOI0 CEYEHUS LMIMHpA paBHa 48. YTroa Mexy 3Toi

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

IUIOIAAM OOKOBOM M TTOJHOM MOBEPXHOCTEH B 00BEM.

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

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

V=8mn cMm3

IIpakTuyeckas padora Ne49 «BbruuciieHne mJIomAa M NOBEPXHOCTH TeJl BPAILIEHHUS.»
Bapuanr 1
1. Obpa3zyromias KOHyca paBHa § CM M HakKJIOHEHa K IUIOCKOCTH OCHOBaHHS moj yrioM 30°.
Haiinure monHyro MoBEpXHOCTh 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 1 6 cMm. HalimuTe 00KOBYIO TOBEPXHOCTH
KOHYCa, €CJIA €r0 BbICOTa paBHA 4 CM.
Bapuant 2
1. Boicota KoHyca paBHa 3 cM M cocTaBisieT ¢ oOpasytomed yron 60°. Haiigure momHyro
MTOBEPXHOCTh KOHYCA.
2. bokoBas MOBEPXHOCTh KOHyca paBHa S, a oOpasytomas — . Haiinute amuHy Xopabl
OCHOBaHUs, KOTOpasi BU/IHA U3 LIEHTPa OCHOBAHUS IOJ] YIJIOM O
3. Paguyc Oosbliero OCHOBaHMsI YCEUEHHOTIO KOHyca paBeH 7 ¢M, a ero BbICOTa U 00pasyrolas
paBHBI 3 U 5 cM cOOTBeTCTBeHHO. HaliinTe 60KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTuyeckasi padora NeS50 «O0beM npu3Mbl, HWINHAPA, MUPAMUIbI, KOHYCA U 1IAPa)

Jlerko wnm CIIOKHO BBIUUCIATH 00beMbl? [loka MBI ymMeeM HaxOAWTh JIMIIb OOBEMBI
napajuieNIenune/oB, HWINHAPOB W MPHU3M, MOITOMY 3a/Jada BHIYHUCICHHS OOBEMOB KaXKETCS
JIOBOJIBHO JIETKOMU. J|eCTBUTENBHO, U (hOPMYJIBI JOKA3BIBATUCH 0€3 TPy/ia, ¥ BEIYUCICHHS ObLIN
HE CIUIIKOM TpomMo3akuMu. CoOCTBEHHO, hopMyla Al HAXOXKIEHUS 00beMa MPSIMOYTOJIbHOTO
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napajjic/iclnmIca n3BCCTHa CIC € HavyaJabHOM ITKOJIBI.

Wnes Oblma OTHOCHTENBHO MpocTa. MbI BBenmM 00beM KyOa, uyepe3 HEero Haluu o0beM
IPSAMOYTOJIBHOTO NapajJiesienunesa, Mo CyTu, «pa30ouB» ero Ha KyOMKH, OTCIOAA NMPHUIUIM K
npu3MaM, a OT HUX — K IuinHApaM. Ho B cityyae mupamuibl 1 KOHYCa «pa30UTh» UX Ha KyOUKH
HE MOJIyYUTCH.

Xotda apeBHUE rpeku npodoBanu. B V Beke 10 H. 3. rpedyeckuM mareMaTHKOM JleMoKkpuToM
OBbUTO BBICKA3aHO IMPEAIOJIOKEHHUE, YTO 00bEM MUPAMHJIbI PAaBEH TPETH 0O0BEMa MPU3MBI C TEM
K€ OCHOBAHUEM U TOM K€ BBICOTOM. /[0Ka3aTh 9TO HE CMOT HU OH, HY IOJTY4YMBIINN [T03JHEEC TOT
xe pesynabrar EBxima.  Brpodem, npanHas QopMyna MOATBEpKIaNach IMPAKTHKOW —
JNEHCTBUTENIBHO, MBI MOXEM H3MEpPUTh 00bEeM J1000M KOHKPETHOW NHpaMHbl ¢ 000N
CTENEeHbI0 TOYHOCTH. Hampumep, ecnu B3ATh MUPaAMHUIKY M 3alOJHUTH €€ 4eM-HUOyAb (BOJOM,
IIECKOM), @ ITOTOM BBIYUCIUTH 00OBEM TOr0, Y€M MbI 3alOJHSIM. Brpouem, yueHsle u mo cei
JICHb MBITAIOTCS pa30UTh MPU3MY Ha TPH PaBHBIX MUPAMUIBI, YTO J0Ka3aio Okl hopmyiy.

IIpakTuyeckas padora NeS1. KomOuHanys MHOrOrpaHHUKOB U TE€J BPAILICHHUS.

1. Pannycel ocHOBaHUl yceueHHOro KoHyca 3 M 1 6 M, BeicoTa 4 M. Haiinure
00pa3yromiyro.

2. Jlmametp mapa 25 cm. Ha ero noBepxHOCTH 1aHbl TOYKa A U OKPYKHOCTb, BCE TOUKHU
KOTOpO# ynasensl (o npsimoit) oT A Ha 15 cm. HaiinuTe paguyc 3Toi OKpyKHOCTH.

3. Bsicora nununapa 6 cMm, paauyc ocHoBaHus 5 cM. Halinure miomans ceuenus,
IIPOBEJEHHOTO NapajlIeIbHO OCU LIWJINHIPA HA PACCTOSHUU 4 CM OT Hee.

4. Beicota mwiMHApa 8 1M, paguyc OCHOBaHuUsA 5 M. LlMmmHap nepecedeH MiI0CKOCThIO TakK,
YTO B CEUCHMH IOJTy4YWiIcs KBaapar. Haliqure paccTossHHE OT 3TOro CeYeHus 10 OCH.

5. Beicota mmmnapa 2 M. Panuyc ocHoBanusi 7 M. B 3TOT uuiHIp HaKJIOHHO BIHCAH
KBaJparT TaK, YTO BCE BEPIIMHBI €I0 JIEKAT HA OKPYKHOCTAX OCHOBaHUM. Haiinure
CTOpPOHY KBaJpara.

6. Paanyc ocHoBaHus KoHYca 3 M, BbicoTa 4 M. HalinuTe oOpasytomtyto L

7. O6pa3yromias KoHyca | HakJIOHeHa K TUIOCKOCTH OcHOBaHus oA yriiom 30°. Haitnure
BBICOTY.

8. IlpaBuibHas n-yrojapHas mpu3Ma BIKcaHa B map paguyca R. Pedpo ocHoBaHUS pu3Mbl
paBHoO a. Haiinure BbicoTy npusmsl npu: 1) n = 3;

2)n=4;3)n=06.

O0bem nupaMuabl M ycedeHHOH MUpaMuabl
B namm aau ¢opmyna naBHO nokasaHa. M cienaHo 3To ¢ momouisio nHTerpanoB. [ToMHum,

b
V= ["S(x)dx 5(x)
qTo o . rac — 29TO Iiomaab CCUCHUA (bI/Il"ypBI IIJIOCKOCTBIO,
HepHeHHHKYHHpHOﬁ HeKOT0p0171 oCH, KOTOPYIO MBI HpOBCJ’II/I.

C moMmorIpio0 3TOro MeTojia BbIBeleM o0beM mupamuabl. Haunem ¢ o0bema TpeyroiabHOM
TUPaAMUJIBI.

OAEBC 0O

— BeplInHa), 0003HAYUM ee 00BeM uepe3 THI; IJIOLIAb €€
= h (cm. Puc. 1).

(
OH

Paccmorpum nupamuny

5 =5
OCHOBaHHUS ~ 45T ; €€ BBICOTA
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Puc. 1. Ilupamua OABC

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

A,B,C

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

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

s(x)

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

BeipasumMm, uemy paBHO

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

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

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

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

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

, OTKyJa CJenyer,
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Puc. 3. IlonoOHble TpeyroabHUKH

Haiinewm, yemy paBeH ko3¢ umerT nogqoous

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

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

h=o- (-2)-2

V==5-h
Wtax, Mbl JOKa3aiu, YTO 00beM TPEyroabHON MUpaMUIbl 3 .

Ocranock BbIBecTH (hopMyiTy Ui NPOU3BOIBHOM NHpaMUAbl. IJTO JENaeTcss IMPOCTO:
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

I/ITaK, OKOHYATCJIbHO, TCOpPEMA, KOTOPYIO MbI HOKa3aJiu: 00BeEM nupaMuJbl paBCH TPETHU

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

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

10) yc.rmp. h’(sl + A 5152 + 52) h

nupamuael  (cMm.  Puc. TOe  — BbICOTA YCEUYECHHOU

5 5 .
nUpaMuJibl, @ ~1 1 =2 — [IOLAAN €€ OCHOBAaHUM.

Puc. 10. Yceuennas nupamuga

JoxazarenbcTBO (6€3 HHTErpasa)

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

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

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

S

B

P SABC
uc. 5. — TPEYroJibHAsI TUPAMH]IA

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

SABC SBCB; SCC,

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

Puc. 7. Ilpu3ma u3 Tpex nupamu

P ABCS BCSE,
aCCMOTPUM  HCXOJHYI IHpaMUAY U [UpaMuay .

AASB = AB,BS
X

3amMeTuM, 4YTO Yy

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

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

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




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

ABCS ECSE,
u paBHBI  BBICOTBL M OCHOBaHHA, TO

Paz 'y nwmpamupg

Vases = Vaesa,

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

Vece,s, = Vsces, T

9

SCCiBy, SCBB;
B,C

AHAJIOTUYHO €CIM PacCMOTPETb MUPAMUIBI
ACC,B, = AB,BC
K. (KaK TpeyroJabHHUKH, 00pa30BaBIIMECS MPU MPOBEICHUH JUArOHAIN
BB,C,C S
napaJuieorpaMme ). BbICOTBI, mpoBeNEHHbIE W3 TOYKM = HAa KAKAYID U3 OTUX
o h, = h, o
IUIOCKOCTEH, COBIIAAAIOT (cm. Puc. 9). To ectb moniaau OCHOBaHUN U BBICOTHI PaBHBI.

B

C

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

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

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

V —_
AEBCE
3 . Teopema nokazana.

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

nupaMuipl. OnmycTUM BBICOTY, OHa NEPECEeYeT OCHOBAHUS B TOUYKAX

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

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

3aMeTUM, 4YTO
paHHee).

Torna oueBnaHO, YTO 00BEM YCEUEHHOW NMUPAMUABI PABEH PA3HOCTH OOBEMOB OOJIBIION
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 CHILY (OpMYJIbI pa3HOCTH Ky0oB. UTO 1 TpeboBaIoch J0Ka3aTh.
IIpumep 1

3aKkpenuM BbIBeIEHHYIO (hopMyTy 00beMa MUpaMHIbl TPUMEPOM.

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

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

[lockonbKy B OCHOBAaHMM JIGKHMT TPaBWIBHBIM  TpeyroapHuUk (cM. Puc. 13),

_ a3 363
TOS_ 4 4 _91_.@.

Puc. 13. IIpaBunbHBINA TPEYTOJIBHUK B OCHOBAaHUH

i 50 ASOA SA=4

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

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

Puc. 14).
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AS0A4

Puc. 14. Ctoponsl

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

paBeH

L’=§-9u"§-2=6u"§

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

h
OCHOBAHHA KOHYCA, — €r'0 BbICOTA.

Puc. 15. Konyc

dopmyna a8 BBIYMCICHHS O0bEMa KOHyca B TOYHOCTH COBNAJAET C aHAJIOTHMYHOU
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. MHOroyroJibHUK, CTPEMSIIIUNACS K OKPYKHOCTH

Ecmm noACTaBUThL B q)OpMy.]'Iy o0beMa ImupaMu/ibl IJIOIIaJAb OCHOBAaHHUA KOHYCa, TO €CTb

V =_nR%h
IUIOINAb KPyra, TO MbI U IIPUXOJUM K (opMyIie )

JlokaspiBaeTcss ke (opmyna s KOHyca aOCONIOTHO — aHAJOTMYHO — MUPaMUJIC.
PaccmarpuBaercst Takast ’e OCh, OTMEYAETCSI TOYHO TAaKOE K€ TMOJ00me, a Janbiie Oepercs TOT
Ke caMblii mHTEerpan (cM. Puc. 17).

Puc. 17. Unmroctpanuus s 10Ka3aTeabcTBa HopMyIibl

AHANOTHYHBIM  BBITTISIAUT W CIEACTBHE TMPO  yCEYeHHBIH KOHyc (cM.  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

IIpakTuyeckasi padora Ne 52. Pemenne 3a1a4 Ha mpuMeHeHne GOpMyIT BEIYUCICHHUS] 00BEMOB
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Samanue 1.
JlnameTp ocHOBaHMS KOHYca paBeH 12, a juimHa obpaszyromeit — 10. Haiinute 06bem koHyca.

v
B otBeTe 3anumnmure —.
TT

Pemenue:

V =2 nr2h
3

r=6h=8 V=§1T-62-8=961T

Otger: 96.
3agaHue 2.
Pebpa mnpsmoyromepHOTO mapaienenunena paBeel 4, 5 w 8. Haiingute o0beM

napajjiciacnuiicaa.

V=a-b:c— popmyna c5 ksacca
V=4-5-8=160
OtBeT:160

3amanue 3.

10 o
Pa,Z[I/ch OCHOBaHHA MUWJIMHPA PaBCH 4, BeICOTa — . Haiinute 00BeM UJIIMHApA.
TC
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V = 1tréh
10
V=m-4%-— =160
0
OtBeT:160
3aganue 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 OCHOBaHMIO KOHYCa NMPOBEACHO CEUEHUE, JETsIIee

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

Haitnem CKOJBKO JIUTPOB KUAKOCTH BblUEPIATIU:
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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 HATIOJIHUTH COCY]l JOBEPXY?

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

Haiinem CKOJIBKO )KHIKOCTH HY)KHO JIOJUTh, YTOOBI HATIOJHHUTH COCYJ IOBEPXY:
320-5=315
OtBet:315

3agaHue 8.
O0bEM mpsiMoyrosibHOrOo mapaiienenunenaa pased 108. UYemy Oynmer paBeH 0O0BEM

napajuieJienuies1a, eciiv Kaxa0e ero pedpo yMEeHbIIUTh B TpU pa3a?

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

IIpakTnyeckas padora NeS3 «lIpocreiimue 3agaun B KOOpAUHATAX»

3ananue 1.

CocraButh ypaBHeHue cepol paguyca R = 5 ¢ meHTpoM B Hauajae KOOpAUHAT.

3ananue 2.

Hanwucate ypaBHenue cepsl ¢ neHtpoMm B Touke C (2; —3; 5) u paguycoM, paBHBIM O.

3amauue 3.
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Haiiu nientp u pamuyc chepst (x + 4) + (y — 3)+ z* =100.

3aganue 4

. Jlokaszarp, 4TO ypaBHEHHUE x>+ y2 + 7z —2x+ 4y—6z2+ 5 = 0 sABuseTcs ypaBHEHUEM
chepsl.

3ananue 5

Hanumure ypaBHeHue npsMoi npoxoasiue uepes Ase nanHbie Touku C(2;5) u D(5;2)

IMpakTnyeckas padora NeS4 «Penienue 3a1a4 ¢ HOMOIIBIO KOOPJIMHATY

3ananue 1
Ha ocu Ox HaiiTu TOUKy, paBHOyAaJeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
3ananue 2
Haiitu kocunyc yria mexny Bektopamu ABAB u ACAC.
A=(—4;4;4),B=(3;1;0),C=(—1;0;6).
3ananue 3
KowmmianapHsl 1 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1:4)
3ananue 4
3azaHsbl 1Ba BeKTOpa B npocTpaHcTBe. HailTu: a) ux cymmy; 0) uX pa3HOCTh; KOCUHYC yIJia
MEXy HUMH; B) UX BekTopHOE mpousBenenue. a=(0;1;1),b=(—2;0;1).
3anaHue 5
HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarh pa3ioxKeHUs
BEKTOPOB [0 HalJIEHHBIM Oa3ucam.
3aganue 6
KomruianapHsl 1 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;—1;4).
IIpakTyeckas padora NeSS «IloBTopeHne H3y4EeHHOTO»
1. Haiit yrosn Mexny BEKTOPAMH .
2. Haiinure yron ACB B Tpeyronsauke ABC.

3. Haiitu YIJIbL, COCTABJIAACMBIC BCKTOPOM C KOOPANHATHBIMU OCSMU.

Bapmuanr 1.

1.2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
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3.uB(9; -1;4).
Bapuanr 2.
1. 2. A(65-1;2); B(8;-2;4) u C(-3;9;0).
3.1 B(-2;3;5).
Bapwuant 3.
1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8;-2;3).
Bapuanrt 4.
1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB4;-1;2).
Bapuanr 5.
1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4;-1).
Bapuanr 6.
1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).
Bapuant 7.
1.2. A(11; -1;5); B(10;0:4) u C(3;6;9).
3. uB (-6;-2;4).
Bapuanr 8.
1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3.1 B(5;9;2).
Bapuanr 9.
1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).
3.1 B(-3;5;8).
Bapuanrt 10.
1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).
3. u B(1;6;0).
Bapmuanr 11.
1. 2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).
3. u B(5;0;10).
Bapmuant 12.
1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).
3. u B(8;4;0).

IIpakTyeckas padora NeS6 «lloBTopeHne N3y4EeHHOTO»
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1 BapuaHT

Samanue Ne 1

Ha CTOpPOHE BC
napajuiesaorpamma ABCJ
B3sTa Touka K Tak, uro

BK KC =1 : 4.

Bripazute Bexktopel AC, BK,
CK, AK, K/[ uepe3 AB=pnu
AJl = x. Bripazure AS, ecnu
Touka S — cepennna KJI.

3ananue Ne 2

B paBHOOCAPEHHOM
Tpamnenuu OCTPhIE yIiIbl PAaBHbI
450, MEHBIIIEE  OCHOBAaHHE
paBHO 5 CM, a pacCTOSIHHE
MEXIYy OCHOBaHUSAMU 4 CM.

Hatinqure Oospliee OCHOBaHUE

N CPCAHIOKO JIMHUIO TPAIICIUH.

2 BapHaHT

3amanue Ne 1

Ha cropone HK pomba
MHKC B3sita Touka E Tak,
4TO

KE : HE=1 : 6. Beipa3ute
Bexktopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Bripazure CJI, ecniu touka /|
— cepenuna ME.

3aganue Ne 2

B paBHOOEAPEHHOU
Tpamenuu  OCTPhI€  YTJIbI
paBubl 60°, Gonbas cTopoHa
paBaa 10 cm, a Oombliee
ocHoBanue 15 cm. Haiigute
MEHbIIIee

OCHOBAHUEC u

CPCAHIOI0 JIMHUIO TpallCuuKn

3 BapuaHT

3amanue Ne 1

B napajuiesiorpaMme
ABCJ] Ttouka K — cepenuna
AB, Ttouka P - cepenuna BC.
Bripazute Bextoper AC, B/,
AK, CP, CO, AP wuepes
BeKkTOpsl AB = a, AJ] = B.

3amauue Ne 2

B C
1
A K I
ABCJI -  tpaneuwus,
BC| AL,

CI = 6 cwm, yron [l paBeH
30°,

BC=4cwm.

Haiinure CpPEIHION0

JIMHUIO Tparcuuu.

Cnucox 3aaav JJid CAMOCTOATEC/IBHOI'0 PCIICHU S
1. BBISICHI/ITB, KaKHUM 4YHCJIIOM (paI_II/IOHaJ'IBHBIM nin I/IppaLII/IOHaJ'ILHBIM) ABIIACTCA

uncnoBoe 3HaueHne Brpaxkenus: 1) (V8 — 3)(3 + 2v2);
3) (V50 + 4V2)V/Z;

3V3);

2) (V27 -2)(2 -

2. Haiitu abCcOMIOTHYIO MOTPEeMHOCTh Npubamxenus 0,55 uncna 5/8
3. 3amummMre YMCIIO B CTAaHJAPTHOM BUJE. YKaXKUTE €ro NPsAI0K U OKPYIIIUTE

MaHTHCCY /10 ThICSUYHBIX. 1) 735274;

2) 32465103; 3) 6,0054;

5 _1 5 _1 3
4. Haiingute 3Hauenne Bepaxenus: (2° 3 * =372 \/6

5. Beluuciure: 0.216

0,09° - 0,027
6. Bomumciure: 2°-22 + 273.2° +1,25.

1

1 1
2 3
X .

7. HaitnguTte 3Ha4eHUE BHIPAKEHHUS: (—J npu x = 0,0625

VR

8. Pemmts ypaBHeHHS: 1) (x —2)(x+3)=0; 2) (x—l x+4=0;
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19.

. 15— 1ixo
9. Haiimme kopenb ypasrenus: 1) (7)* 3 =64, 2) G 3 =49,
10. C xako# mpoLIEHTHON CTaBKOW HEOOXOUMO BJIOKUTH JIEHBI'H B OAHK, €CJIH Yyepe3
2 rona BKIAAUUK xoueT nonyduthb 120000 pyOiaei mpu nepBoHAYaILHOM B3HOCE
100000 py6ueii?

11. BBIYUCIINTD, UCTIONB3YS OIPE/ICICHIE H CBOCTBA Torapiupmon: 5108516 —
1 110g11 12

12. Pemiute ypaBHEHUE: 10g7 (2)62 ~Tx+ 6)— log 7 (X - 2) = 10g7 X

13. Haitaure 3HaueHne Boipaxenus 1) 3tg45° — v/3ctg60° + 4sin30°
14. Jlokaszats ToxaecTBo cos*a — sin*a = cos?a — sina

5 3z 12
cosa=— —<a<2r cosff=——
15. BBIYHCIUTD cos (e + 3) » €CIIU 13 y , 13 y
3z
T<a<—
2

16.IIpeoOpa3oBaTh B MPOU3BEACHHUE sin18° +sin 20°

T T
17. YpocTUTh BEIpaXKCHHE CO{E - 0{] +cos(a + 5)

18. BEIYHUCIIUTE I)COS 315 0 + SiIl 2100 + tg4200,

. 137 117z 117z
2) sin———cos—+ ctg——.
6 6 4

Pemnts ypaBHeHuE, pas3ioKUB HA MHOXKHUTENH €T0 JIEBYIO YaCTh sin x —sin3x =0

1
20. Pemnth HepaBeHCTBO 1) COSX 2 —E ;2) sin2x >%

21.Breruucaure 2arc sin[— g} +arctg (— 1)+ arcco%

x)_ 2

22.Pemnth ypaBHEHHE Sin z_X|=¥2
10 2 2

o x 1
23. HaiiTu Bce pelieHusl ypaBHEHHS Ha 3aJaHHOM OTPE3Ke COS§ = 5 [— 67r;67z]

24. Haiitu o0nacTh onpeeneHus u o0aacTb 3HAUeHUHN Kax 101 U3 pyHkumii 1)

T 4
=2co§ x—— |;2) y=2+4——
y { 3j ) y=2+ 3

x —_—
25. Haiiaure TOUKH MaKCUMyMa U MUHUMYMa (I)YHKLII/II/I €€ MaKCUMYMbI U MUHUMYMbI
y=—x>+6x—8
26. BBISICHI/ITB, ABJIACTCA JIH, quHOﬁ, HEYETHOH MU HE SBJISETCSI HU I-ICTHOI\/'I, HH

. X .
HeueTHON (pyHknus: 1) y = x° —§+smx; 2) y— 22 4+ cos3xs

27. CKONBbKO pa3aMYHbIX JBYX3HAYHBIX YMCEN C Pa3HBIMU HU(pPaMH MOKHO
COCTaBUTh, UCTIONB3YS UGpbL: 1) 11 5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AIMMHHUCTpAIUs ropoJia peruia nepeuMeHoBarsb 3 ynuisl. K Beioopy Obliu
npeioxkeHbl 7 Ha3BaHUM. CKOJIBKUMH CIIOCOOaMH MOT'YT ObITh IEPEUMEHOBAHBI 3TU
3 ynuisi?

29. CkonbKuMH crioco0aMu MOYKHO pa3MecTUTh 6 pa3InyHbIX aBTOMOOUIIEH B ceMu
OJTHOMECTHBIX OOKcax?
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30. B mara3us noctynuio 30 X0JI0OAWIBHUKOB, ISATh U3 KOTOPBIX UMEIOT 3aBOJCKOM
nedext. CayualtHbIM 00pa3oM BEIOMPAIOT OJIMH XOJOAMIbHHUK. KakoBa BEpOATHOCTh
TOTO0, 4yTO OH Oynet 6e3 nedexra?

31. KakoBa BeposSITHOCTb TOTO, YTO B UETHIPEX CIAHHBIX KapTax OyAeT OIUH Ty3 U
OJIUH KOPOJIb?

32. HaiiTu: a) MaTeMaTH4eCKOE OXKUaHue, 0) TUCTIEPCHIO, B) CPEIHEE
KBaJPaTUYECKOE OTKIOHEHHUE TUCKPETHON CIIy4alHON BEIMYHMHBI X 110 U3BECTHOMY
3aKOHY €€ pacnpezesieHus, 3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P | 02 0,5 0,2 0,1

33. Cymma GeckoHeuHO yObIBaroIeii reoMeTpuieckoit nporpeccun pasaa 150.
Hatitu by, eciu q = 1/3

34. Beruuciuth npoussoanyo Gynkuuu (12 — 7x)3 - (x3 — 2x)*

35. C noMoIbI0 IPOU3BOTHON HAMIUTE TPOMEKYTKH BO3PACTAHHS U yOBIBAHUS
bynkun: f(x) =x*—8x’ + 3.

36. CocTaBbTe ypaBHEHHE KACATEIBHON K rpaduKy QYHKIMHK y = X + X B TOUKE C
abcuuccon x0 = 1.

37. Haiitu uiomaap GUrypsl, orpaHIYeHHON rpadukoM (QYHKIIMH Y=COSX, OCBIO

u
OX ¢ npsAMbIMHU X = —CHX=T

2243 2
38. Haiiure nepBooOpasHyro f(x)=5¢""" +4x

39. Pemuts ypaBHenue x* — 5x3 + 8x2 —5x +1 =10

¥+ _ 2 = 5,
4¥—6x3Y4+2=0.
41. Pemmte ypaBHenue:V2x — x2 + 8 + Va2 —4x =+—x—2+1
Vx

x2-8x+7 = x%2-8x+7
43. N300pa3ute pacCTOSIHUE U YTOJl MEXAY CKPEIINBAIOIIUMUCS TUATOHATISIMU

napajelnbHbIX rpaHeil Kyoa.

44.B xyoe ABCDA B C D, naiitu yron mexnay npsitmeimu A;D u D1E |, e E -
cepenuna pebpa CC;

45. Jlana npsimast 1 iBe TOUKU A 1 B, pacniosokeHHbIe IO OJHY CTOPOHY OT He€.
HaiinuTe Ha npsmoii Takyto Touky C, uroOsl TpeyronbHuK ABC nmen HanMeHbIIUH
epUMETP.

46. Haitnute o0beM HUIUHAPA C BBICOTOM, paBHOM 5 CM, €ClIH TUaroHaib OCEBOTO
CEUeHHUs LMWINHJIpa 00pa3yeT ¢ MII0CKOCThI0 OCHOBAHHUA yroil 45 rpaaycos.
47.11nomane ceyeHus mapa IIOCKOCThIO, IPOBEAEHHON Uepe3 KOHELl JuaMeTpa MoJ
yriom 60° k Hemy, pasua 751Tcm”. HaiiiTe mioma s TOBEPXHOCTH Iapa.

48. Haiingute nuamerp mapa, 00beM KOTOporo paBeH 36m oM.

49. CTOpoHBI TPEYroJibHUKA PaBHBI 12cM 1 9 cM, a yrost MeX1y HUMHU 30". Haiftun
IUIONIA/lb TPEYTOJIbHUKA

50. Hanucate ypaBHeHue cdepsl ¢ ienTpom B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

40. Pemuth cuctemMy ypaBHEHUN {

42.PellnTb HEPaBEHCTBO

IIpoBepka BBINOJHEHMSI KOHTPOJbHBIX pador. KoHTponbHas paboTa MpOBOIUTCS C
LENbI0 Pe3yJbTaTOB OOY4YEHHUs M IMOCIEAYIONIEro aHaju3a TUIHMYHBIX OMIMOOK M 3aTpyIHEHHM
o0yyaromuxcst B KOHIIE M3Y4EHHUs TeMbl WU paszzaena. CoriacHo KaleHAapHO-TeMaTHYeCKOMY
IUTaHY TMCHUTUIMHBI IPEIYCMOTPEHO MPOBEICHUE CIEAYIOINX KOHTPOJIBHBIX pa0oT:

e  KourponbHas pabota Nel no pazneny «AnreGpa»
e  KoutponbHas pabota Ne2 no pazneny «OCHOBBI TPUTOHOMETPUN»

75



e  KontponbHas pabota Ne3 o pazneny «DyHKIIUH, UX CBOMCTBA U rpauKm»

e  KontponsHas padota Ned o pazaeny «Kombunaropuka

e  Koutponbhas pabota Ne5 o pazaeny «IeMEeHTbl TEOPUU BEPOSITHOCTEH U CTATUCTUKH
e  KontponsHas padota Ne6 o teme «[IpousBoHas u ee IpuMEHEHUE)

e  KontponsHas padorta Ne7 o Teme «MHTErpai u ero NpuMEHEHHEY

e  KontponbHas padota Ne8 1o pazaeny «YpaBHCHHsI 1 HEPABEHCTBA»

e  Kontponbnas padorta Ne9 mo pazneny «IIpsMbie 1 MIOCKOCTH B IPOCTPAHCTBE

e  KonurponbHas padota Ne 10 no pazneny «MHOTOrpaHHUKH U KPYTJIbIE TEJa

KonTpoabHas padora Nel

Bapuanm 1
.. 7 4
1. 3anumuTe ymcia B BUAe OECKOHEYHBIX TIEPUOJHMUECKUX APOOeii: 55’30
2. 3anmcaTh B BUJIe OOBIKHOBEHHOM JIpoOH OECKOHEUHYIO IECATHYHYIO Ipo0b: 1,(7);
-5,3(23).
1
3. Brruucnenue: (%)5
4. Beuuciure: (232)°
5. Boraucaure: V54 - V4
. sl
6. IlpencraBbTe B BUJIE CTCIICHEH C PallMOHAIBHBIM [TOKA3aTEIIEM —.
7. HaiiguTte 3HaUC€HHUE BBIPAKCHHI VaZ +\16b2 + 4b npu a = - 2000, b = - 3000
10 (1)2 4 2 (1Y)
8. Pacmonoxute ynciia B mOpsIKe BO3pacTaHUs 3 ; 3 ;9 9534 5

x=16  x%°+4
x+x05+1 " xL5-1

9. VYmpocture BeIpakxeHHE Y HAaWJUTE ero 3HaueHue npu x = 2,25

Bapuanm 2

. 2 8
1. 3amnummTe yncna B BUje OECKOHEYHBIX MEPHOANYECKUX APOOei: R
2. 3amucaTh B BUI€ OOBIKHOBEHHOW Jp0oOU OECKOHEUHYIO IECATUYHYIO Ipo0b: 4,(8);

-2,6(93).
3. Bseruucnure: 810000%
4. Beranciure: (-3v/2)°
5. Bemuucimure: V144 - /9
6
7

o x5+/x
[IpencraBpTe B BUAE CTENEHEH C pallMOHaIbHBIM MTOKa3aTeneM .

X
Haiigure 3nauenne Beipaxkenuii V9a2+vVb?+3a npu a = - 100, b =- 2000
3o 2
8. PacnonoxuTe umcna B opsaKe Bozpactanus 2 *; 2; 5; 23;2 3

X—9 x5 +3

—————: ——— ¥ HalAWUTE €ro 3HaUYeHue np1 X = 6,25
x—x%5+1" xL5+1 A p >

9. VYmnpocrture BblpakeHHE

Bapuanm Ne 1
1. Boncoms 108 ;81

2 .Berynciauth 10g169 13
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3.BeIUncIuTh 10g4 10g 3 9
1g125
g5
5.Berauciuts log, 12 —log, 3 +log, 9

4 BBIYHCINTD

6.Beranciuts 2log, 6 +log, % —log, 35

7. Beraucauts log, 2 —log, 2-log, 6 +log, 6
8.Brrunciuts Ig 7(log, 15+ log, 4 —log, 6)

2 10g0‘3 442
)

9. Beruucnurh
10 . Pemmmre ypaBuenne  logs(7 — x) = 2.
11. Haiigure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiinute KOpeHb ypaBHEHUS 2 log52X — 7logsx+3 =0.

13. Haiinute KOpeHb ypaBHEHUS log3(7 —x) =logz(1 —x) +1

14. Haiinute KOpeHb ypaBHEHUS 2log,(3x—5) =log,(15 —x)
Bapuanm Ne2

1.Borumciuts logs 125

2 .Berauciauth log 25 5
3.Beraucnuts log, log, 64
1g256
lg4

4 BBIYUCIATH

5.Berauciuts log, 6 +log, 4 +log, %
6.Beraucnts 2108 27 —log, 81—2log, 18

7.Berauciuts 2log, 8+ log, % —log, 25
lg3(log, 25—-1log, 2 +log, 8)

& .Berunciurte

1
logy 2+ logs—
9 Berumciuts 9 089 ° 198533

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

12. Pemure ypaBHeHHE log,(3x+ 8) =log,(3—x) +1
13. Pemmre ypaBHEHHE logz*x —3logzx+2 =0

14. Pemnte ypaBHEHME loge(18 — x) = 4logse 2

Bapuanm Ne3

1
1.Berauciutey log, —
g4 16

2 BBIYUCINUTE IOggl 9

3 Berancmrs 108, 10g, 256
1g32
g2

4 BIYUCIATH
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5.Beruucinuts log, 5+log, 25+1log, %

6.Berunciuts  log,10—1log, 5+1log, 8

7.Borauciuts 2log, 32 —log, 256 —2log, 14

8.Brrunciauts lg2(log, 75 —log, 15 +log, 20)

9 Bbruncnuts: 41°82° 4 9
10. Pemmre ypaBuenue log,(—5 —x) = 3
11. Pemmute ypaBuenue log,;(4x — 9) = logy, x

12. Pemute ypaBHEHHE 2 log62X + 5loggx+2=0.
13. Pemmute ypaBHEHUE log,6(2x — 1) —logyex =0
14. Pemure ypaBHEHHE 11l081(+1D) = .

Bapuanm Ned

1 .Beraucnuts  log; L
25

2.BriuuciuTb loglzl 11

3 .BeIauciIuTh 10g5 log 32 2
1g27
g3
5. BBIYHCIHTS 10g5 10+ 10g5 50— 10g5 4

6.BeranciuTh 10g2 8- 10g2 3+log 2 12

4 BBIYUCIATH

7.Beruuciuts 3log, 4+ log, % —log, 15

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

9.Berancnuth 251085 3~ 1082527

10. Pemure ypaBHEeHHE log,(6 —x) =5

11. Haiigute KOpeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. Pemmte ypaBHEHHE logs x = —logp (14 — x)

13. Pemnre ypaBHEHME loge(x +17) = loge(2x + 7)
14.Pemmre ypaBHEHUE 3 log42x —7log,x+2=0

KonrtpoabHnas padora Ne2
1 séapuanm

1. a) mepeBecT rpaaychl B paJiuaHbl: 155°, 55° ;
2T
0) mepeBecTy paJuaHbl B TPaychl — ,— .
7 15
2. Haiigure crgor, €Cu sino = ? U 0, JISKUT BO 2 YETBEPTH.

3. Beruncnure:

a) /3sin60° +cos60° sin 30° — 1g45°c1g135° + c1g90°
b4 LT T

6) cos— —+/2sin—++/3t¢ =. B) sin _157 +2sin > cos ™
6 4 3 6 12 12
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4. Pewiute ypaBHEHHE: /2 sin3x—1=0.

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

6. YpocTUTe BBIpA’KEHUE:
(I1-cosa)(+cosa)

. o F*m,ne z;
sin’ (—) ’

sin(a + 7)

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

7. Pemute ypaBHEHHE: cos3xcos5x = sin3xsinSx
2 sapuanm

1. a) mepeBecTH Ipaychl B paiuaHbl: 175°, 75°;
2 &
0) mepeBecTH pajinaHbl B rpajychl —,— .
9 12
2. Haiitu rgex , €CIM COSOX = EY U 0. JJEKUT B 3 YETBEPTH.

3. Beruncnure:

Q) $in30° + /6 cos45° sin 60° —7230° crg150° + c1g45°;

T . 37 T
6) cosg—\/zsmj—k\/gtgg. p) 4sin” 120° —2cos600° +~/271g660°.

o

. Pemnre ypaBHEHHE: 2cos3x—~/2 =O0.
. Pemmre ypaBHEHHE: 25in? x —3sinx—2 =0
. YIIpOCTUTE BBIpAXKEHUE:!

(1-cosa)(l+cosa)
a) 3 » X F TM,NE 2,
sin

AN D

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

1+ 2COS(% —a)cos(-a)

. . 1
7. Pemnte ypaBHeHHUE: sin 6xcosx +cosbxsin x = Py

3 sapuanm

1. a) mepeBecTu rpaaychl B paiuaHbl: 195°, 95°;

37 2«7
0) mepeBecTy pauaHbl B IPaaych 7 , E .

2. Haiigure crgeor, €Cu sina = T U 0, JISKUT BO 2 YETBEPTH.

3. Beruucimure:
a) J/2sin45° — cos30° sin 60° + ctg45°rg135° —rg0°;

257 T T
6) sinZ +~2 cos” —3cte Z. B) cod — == |- 2sin—cos— .
)sm3+ Cos4 \/_cg6 B) 3 2 2
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4. Pewnte ypaBHeHHE: 2sin3x—1=0.

2
5. Pemnte ypaBHEHHE: 2tg"x—31gx—-2=0.
6. YIpocTUTE BBIPAKEHUE:
(I-sina)(1+sina)

T
a) , AF —+m,nez
cosa 2

6) sin(zz + @) +cosRxz + &) —sin(—a) — cos(—x).
&)sin(ax + B) +sin(ax — A);

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

2cos(@)sin(—a) +1
7. Pemnre ypaBHEHHE: sin2xcosx +cos2xsinx =1

4 eapuanm

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

St 7«
0) mepeBecTy paguaHbl B IPaychl ? s 7 .

2. Halitn rgeoxr , €ciu COSOX = 3 U 0. JIEXXUT B 3 UETBEPTH.

3. Beraucnure:
) cos60° — /6 cos30° sin 45° + ctg30°1g150° —1g45°;

6) sinZ +2 Cos%—\/gctgg. ) 25in870° +12c0s570" ~1g°60".

4. Pemnte ypaBHeHUe: 2cos3x—1=0.

5. Pemnte ypaBHEHUE: 2ctg’x—3ctgx—2=0.
6. YrpocTuTe BhIpaKeHHUE:

(-sine)(+sing) 1
,a¢5+7m,nez.

cos’(—a)
6) sin(7z — &) +cos@z — ) +sin(—«) + cos(—«).

cos’ x—sin’ x
2 sin 2x
r) sin(o—B)—sin(o+p)
7. Pemute YPaBHCHHE: sin 3xcos5x —cos3xsin5x = 0,5

KonrtpoabHnas padora Ne3

Bapuanm 1

1. Ilo rpadmuky QyHKIMH OTBETHTE HA BOIPOCHL:
1) KakoBbI mpoMexxyTKku Bo3pacTaHus (yHKIHH?
2) KakoBbI MpOMEXyTKH yObIBaHHS (DYHKIIAN?
3) HazoBure TOYkH MakcUMyma W MHUHAMYMa (GyHKIUH. Kakue 3Ha4YeHUs npuHUMaeT (QYHKIUS B THUX
TOYKax?
4) KakoBbl HanOOJIbIIIEe U HAUMEHBIIICE 3HAYCHMS STHX (QYHKIMIA Ha oTpe3ke [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HENPEPHIBHOM W KAKOBBI 3HAYCHHST (DYHKITUH B ITUX TOUYKaX?
6) Ha xakux npoMexyTkax (yHKIHs HeNpepbIBHA?
7) ®ynkums, n300pakeHHas: Ha TpaduKe, SBISAETCS YETHON MM HEYETHOM?
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YA

Ry

-5/-4 -3 -2/-1/0] . 1.2/3.4.5

3

2. JlokaxuTe YeTHOCTh (HEYeTHOCTh) QyHKIuu: a) Y =X — 3X; 0) y= 7.
—-X

3. Uccnenyiite pyHKIMIO U TIOCTPOIiTE ee rpaduk Y = (x - 2)3 -1.

4. Haitnute o6nacTh onpeeneHust QyHKIUU: Y =

cos® x
5. Haiinure obnacTh 3Ha4eHUH QyHKIMHU: y = 2 cosxrgx -

X
6. B 011HOH cHCTEMe KOOPAMHAT CXEMAaTUIECKH MOCTpoiite rpaduku Gpyukumii y =10g, x u y= [Zj
4

2-3x
7. PemnTh ypaBHEHHUE: a) (%j =25, 0) 4*+2*-20=0.

Bapuanum 2
1. Mo rpaduky QyHKIMH OTBETHTE Ha BOPOCHL:
1) KakoBbl mpoMekyTKH BO3pacTaHusi PyHKIH?
2) KakoBbI mpoMexyTkH yObIBaHHS (DYHKITUH?
3) HazoBure Touku MakcuMyma W MUHAMyMa ¢GyHKUuH. Kakue 3HaueHUs mpuUHUMaeT QYHKIUS B STHX
TOuKax?
4) KakoBbl HanOoIbIIIEe M HANMEHBIIIEE 3HAYCHHS dTHX (DYHKIIHHA Ha oTpeske [-2; 2]?
5) B kakux Toukax QyHKUMS HE SBISIETCS] HEPEPHIBHOM U KAKOBBI 3HAYCHUS (PYHKIIUH B 3TUX TOUYKaX?
6) Ha xakux npoMexyTKax QyHKIHs HENpepbIBHA?
7) ®yHk1ms, n300pakeHHast Ha TpaduKe, SBISETCS YSTHON WM HEYETHOM?

|x| +2
2

4(.2
2. JlokaxxuTe 4eTHOCTh (HeUeTHOCTh) QyHKIMuU: a) Y =X (X + 2), 0)y=

4
3. Uccnenyiite GyHKIMIO U IOCTpOiiTe ee rpaduk Y = 4- (x + 2) .
1

1+2sin2x
5. Haiigure o0nacTb 3HaUeHUH QYHKIMU: y = 2 + 3cosS5x

4. Haiinute o6nacTh onpeneneHust QyHKIUU: Y =

T
6. B o1HOIf cucTeMe KOOPJMHAT CXEMATHUECKH NOCTPOHTE rpagukn QyHKIMH y —jog, x H Y = 4"

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

KonTtpoabHnas paGora Ned4
Bapuanm 1
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1. B smuxe nexart 20 mapukos, 12 u3 KoTopsIx yepHble. KakoBa BEpOATHOCTDH BHITAILUTh

Hayraj:
a) YEpHBII mapukK?
0) TpW YEpHBIX IIApUKa 3a OJUH pa3?

2. Jlana BBIOOpKa pe3ysIbTaTOB BHEIIHETO OI[CHUBAHUS 10 MaTeMaTHKE HECKOJIBKUX YeJIOBEK (B
bammax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBUTh TaOIHILY
pacripeiesieHus 3JIEMEHTOB BEIOOPKH MO YaCTOTaM M OTHOCHTEIBHBIM YacToTaM. HalTi
MOJly, MeJIuaHy, cpeHee 3HaueHrue BbIOOpkH. [IoCTpOUTH MONMUTOH YacToT.

3. B kxopoOke nexar KapToukH, Ha KOTOpbIX 3anucanbl OykBbl cioBa OCHOBATEJIBHOCTD.
KakoBa BeposITHOCTh TOT'O, YTO Ha HayTaJl B3sATOM KapTouke Oyjer 3anucana Oyksa: a) O; 0)
corjacHasi Oyksa?

4. Haiinutre A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

B kopoOke nexar 4 ronyObIX, 3 KpacHBIX, 9 3eJeHBIX U 6 KEeNThIX mapukoB. KakoBa

BEPOATHOCTH TOTO, YTO BHIOPAHHBIH MIAPUK OyJIeT HE 3eJICHBIHI?

6. KaxoBa BEpOsSTHOCTH TOTO, UTO MPH MOAOPACHIBAHUH UTPAILHON KOCTH BBINIAAET HE Oosee
TpeX O4YKOB?

7. Ha mecsiTi kapTOYKaxX 3amucaHbl HaTypainbHbIe uncia ot 1 go 10. Hayran 6epyT nBe u3 HUX.
KakoBa BepoOSITHOCTB TOTO, UTO MOJYJIb Pa3HOCTH YKCEN Ha KapTOYKax paBeH 37

8. Pemmts ypaBuenne: C % = 153

b

Bapuanm 2

1. B Baze nexat 15 koHdeT, IATh U3 KOTOPBIX I0KOJIaAHbIe. KakoBa BEpOATHOCTh BBITAILUTh
HayraJ: a) MOKOJaAHYI0 KoH(peTy? 0) TpH ImOKOoIa HbIe KOH(ETHI 32 OJTUH pa3?

2. Jlana BbIOOpKa KOJMYECTBA HOBOPOXKAECHHBIX B ropojie A Ha MPOTSHKEHUU HECKOJIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu mony, Meinany, CpeIHEE 3HAUCHUE BHIOOPKHU.
[TocTpouTh MOJUTOH YacTOT.

3. B kopoOke nexar 30 kapTodek, Ha KOTOpbIX 3anucansl yncia ot 1 1o 30. Kakosa
BEPOSTHOCTh TOT'0, YTO HA HAYTaJ B3sTOM KapTouke Oy/eT 3alucaHo YUCI0, KOTOPOe: a)
KpaTHO 7; 0) HE KpaTHO HU YMCIY 2, HU YUCITy 3, HU Yucay 57

4. Haiinute A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

Manpuuk 320611 OCIEAHION Py CEMU3HAYHOTO HOMepa Tenedona npyra. Kakosa

BEPOSITHOCTH TOT'0, YTO OH HaOpaJl BEPHBIH HOMED.

6. bpocaroT urpanbHyro KOCTh OJUH pa3. KakoBa BEpOSITHOCTb TOTO, UTO BBINAAET YUCIIO, HE
MEHbIIIE ABYX?

7. Ha kaproukax 3anucansl yncna ot 1 1o 12. Hayrag Gepyt nBe u3 Hux. KakoBa BeposiTHOCTB
TOT0, YTO CyMMa YHCeJl Ha KapTouKax Oyzaer paBHa 127

8. Pemnth ypaBHenue: A % = 20

b

KonTtpoabHnas padora NeS
Bapmuanr 1

Al. Cnyuaiinas BennuuHa X npuHumana 3Hauyenus: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe
TaOJIMIly pachpeleleHus] 3HAaueHWd ciaydailHoW BenuuuHbl X 1o yactotaMm (M) wu
otHocuTenbHbIM yactoTtaM (W). ITlocTpoiiTe MOMHIOH OTHOCHUTENBHBIX YacTOT 3HAuYeHUM
BEIUYMHEI X.

A2. Haiinute Monly, MeiMaHy, Cpe/iHee M pa3Max BbIOOPKHM 3HAUEHHH CITydaifHOW BEIUYHHBIL:
a)3,5,6,4,4,5,2,4,3;

6)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 Tabauue 3anucansl pazmepsl 00yBu 20 neBouek [X kiacca:
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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 pacnpeaciCHuss 4aCcTOT U OTHOCHUTCIBbHBIX 4YacCTOT. HOCTpOI/ITB IIOJIMI'OH
qacToT.

B2. Otmeuass Bpemsi (C TOYHOCTBIO JI0 MHHYT), KOTOpO€ TOKapu Opuraapl 3aTpaTwiid Ha
00paboTKy OHOM neTanu, moxyduiu Takou psn naHasix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraBuTh TaOJUIBI pacHpelneieHUus MO YacToTaM M
OTHOCHTEJIBHBIM 4acTOTaM 3HAYECHMM CilydalHOU BennduHbl. Haiinure pasmax, cpenHee, MOLy U
MEeJIUaHy JJIsi JAHHOTO psijia.

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

Bapuanm 2

Al. CnyuvaiiHas BenuuumHa X TNpuHMMana 3Hadenus: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaONMIly paclpeiesieHus] 3HAuYeHM cliydaitHo BenuumHbl X 10 dacrotam (M) wu
oTHocHuTelbHBIM YacToTaM (W). ITocTpoliTe MOJIMroH 4acToT 3HaYE€HUH BETUYMHBI X.

ITocTpoiiTe OJIMIOH YacTOT 3HAYEHUI BEIMYUHBI X.

A2. Haiimute Moy, MeIHaHy, CpeHee M pa3Max BBIOOPKH 3HAUCHUH CITy4allHOUW BETMIHMHBIL:
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/ITI) Ta6J'H/IHI>I pacnpeaciaCHuss 4aCTOT U OTHOCHUTCIIBHBIX 4YacCTOT. HOCTpOI/ITI) ITOJINTOH
4acCToT.

B2. B opranuszanuu Benu €XEIHEBHBIM y4Y€T MOCTYNMBIIMX B TEUEHHE MecsAla nucem. B
pe3ynbTaTe NOJy4YHJId Takou psia nansbix: 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
M0 YaCTOTaM M OTHOCHUTEJIbHBIM YacTOTaM 3HaueHWH ciay4yallHOM BenuuuHbl. Haligute pa3zmax,
cpenHee, MOy Y MEIMaHy JIJIs JaHHOTO psijia.

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

KouTtpoJubHas padora Ne6
Bapuanm 1
1. Haiiti npou3BoaHyt0 QyHKIIMI
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1 4
a) x5 6) x 'y B) X3; F) W, I[) (1_3.X) 5 e) (‘ 5X)3 .
2. Haittu f,(X())

a) J(¥)=43-2x, % =-11; 6) f(x)=%—3x2,x0:i

3. Haiitu npou3BoHyI0 GyHKIIMH

2
a) X3+l—1; 0) (X+7)'x . B) 2x+3
X 2-3x
4. Haiitu npon3BoHYI0 (QyHKIIHH
a)e” +sinx; 6)CosX -logsx; ) 32x+1; COS(X2 —3),

3 2
5. Haiitu nmpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKIIMH f(x) =x =2x"+x+3.

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

1. Haiitu mpou3BoaHyIO GyHKIIHH
4

Bapuanm 2

< 1 4
a) x°%; 0) x'2; B) X; r) —; ) (2—5)6) ; e) (— 2X)5
2. Haittu fl(Xo)
a) f(0)=V1-5x,x=-3; 6) f(x):4\/;+%,x0:$.

x

3. Haiitu npou3BoHYI0 GYHKIUU

3
2) x> -1 43 6) (x-6)-x; p) 2X¥3

X 3-2x

4. Haiitu npon3BoAHYI0 QyHKIUN
a) cosx+3" ; 0) Inx - sinx ; B) 23x°1; T) Sill(X3 +2)

2

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

3

2
6. Haiitu HambGonbliee U HauMeHblIee 3HaYeHUs (YHKLUU f(xX)=x"-x"-x+2 na OTpe3Ke
KonTtpoabsnas pabora Ne7

2
Bapuanm 1

1. ITokazatse, uto ¢pyHkuMs F(x) — nepBooOpa3Has GyHKIUH f{x) Ha BCel YMCIOBOM MPsIMOI
4

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

2. HaiiTu Bce nepBooOpa3Hble JAHHON (PYHKIIMH

1 3

a) 3x* —4x?; 0) ———3;  B) 2sinx +x7; T) 4e* + x3;
X X

3. 1 pysxuu f{x) HaiiTu nepBooOpa3Hyto, rpaduK KOTOPOil MPOXOAUT uepe3 TouKy M.
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a) f(x)=—%,M(1;—2); 6) f(x)=sinx—cosx,M(%;l).

4. HaiiTu miomaas KpUBOJUHEHHON Tpanenuy, OrpaHuYeHHON MPSAMBIMU X=d, X=b, rpad)uKomM
2
dynxumn y=f(x) u ocsro Ox: a=0,b=2,{(X)=x"-2x+2,

o 2
5. Haiitu miomanes GUrypsel, orpaHU4eHHON 33JaHHBIMU JINHUAMH: ) = 3x+18-x7, y= 0.
6. Berauciuth miomans Gurypsl F, n300pakeHHON Ha PUCYHKE.

Y] y=x2-2x+2

Bapuanm 2

1. [Tokazate, uro Gpynkuus F(x) — nepBooOpa3Has GyHKIHMH f{x) Ha BCel YUCIOBOU MPSMOiA
6

a) F(x)=22", f(x)=10x"; 6) F(x) = % F(x)=22",

2. HaiiTu Bce nepBooOpa3Hble JAHHON (PYHKIIMU

1 2
a) 2x* —s5x; 0) — = B) 3cosx-X ; T) 5¢* —2x*;
x° x
3. lns dyHkuy f(x) HaiiTH 1epBoOOpa3Hyo, TpaduK KOTOPOIl MPOXOAUT Uepe3 Touky M.
2
a) f(X)=_4, M(2:-1); 0) f(x)=cosx +sinx, M (7;—2) -
by

4. Haiitu muiomaas KpUBOJIMHEHHON Tparenu, OrpaHnYeHHON MPSIMBIME X=d, X=b, TpapuKOM
2
byHkun y=f{x) u ocpto Ox: d = I,b=3f(x)=x"—-4x+5.

2
5. Haiitu nnomane GUrypsel, orpaHU4eHHON 33JaHHBIMU JINHUAMU: Y = Sx+14-x7, y= 0.
6. Beruncnuts miomazas Gurypst F, n300pakeHHOM Ha pUCYHKE.
Y1

2
X+ 6x-5
g YT F

KonTtpouabHnas pabora Ne8

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

2. Pemuth uppanuoHagbHOe ypaBHeHUE: VX +8 —x+2 =0
3. Pemmth UppanoHATLHOE HEPABEHCTBO: VX2 —x —2 > x — 1

4. PemuTh nokazaTenbHOE U JOTapu(hMHUUECKOE YpaBHEHUE:
a. logz(2x+1)=log313+1 b. 43% 42 = 9 % 23
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. PemwnTts mokazarenpHOE HCPaBCHCTBO!:

a. 322x+3 < (25 b (1) —(lsz > 36
' ’ 9 3

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

. PemmTs cucremy ypaBHEHU:

{ 2y —3x =6, b{ X—y=26,
2x+y =log; 135 — log3 5 “x3 —y3 = 126.

Bapuanm 2

. Pemute HEepaBeHCTBO:

1 ov2
a X>— b. Z2X7>()
x—1 10-Xx

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

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

. Pemmth mokasarenbHOE YpaBHCHHC:

1
a. 9-811"%=p7%* b. 47X — 72X =4

. Pemmuth mokazaTenabpHOE HCPaBCHCTBO:

a () 207 5.3:97-10-3"43<0

6. Pemmts norapudmuyeckoe HepaBeHCTBO: 21g6 — Igx > 31g 2

. PemmuTh cucreMy ypaBHEHMII:

. {ZX—y=1, { y2—xy+1=0,
Y _ (1\X-2 .
== x?+2x = -y -2y — 1.
Bapuanm 3
. Pemmte HEpaBeHCTBO:
4x2%+8x—5 <0 b. (x—5)£2x+7)20
X+1 4—-X

. Pemmts uppanuonansHoe ypaBHeHue: 4vVx + 1 = 2x + 2
. PemmTs uppannonansHoe HEpaBEeHCTBO: V—X2 + 6X — 5 > 8 — 2x

4. PemuTh nokazaTeiabHOE U JIOTApU(PMHUUECKOE YpaBHEHHUE:

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

. Pemmuts nokazaTrenabHOE HEPAaBCHCTBO:

a. 2¥142x>2xt1_ 4 b. 3" +3%* <108

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

. Pemuts cucreMy ypaBHEHMIA:

{ 2x +y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 —log, 9 ' X+ 2y = 4.

Bapuanm 4
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1. PemmuTh HEpaBEeHCTBO:

4 3X24+4X—4

2. PemuTh UpparMoHaibHOE ypaBHeHue: V6 — 4x —x?2 = x + 4
3. PemuTs upparmonaibHOE HEPABEHCTBO: V4X — 8 > x — 5

4. PemuTb MokaszaTebHOE YpPaBHEHHUE:
a. 254252 =20 b. 7-14-7=5

5. PemuTh nokaszaTenbHOE HEPABEHCTBO:
1

a. 2X—1>(1—16); b.8-4"—6-2+1>0

Pemmmte norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemuTh cuCTEMY YpaBHEHMIA:

. {2y—x=6, b{ X+ 2y =6,
92Xty — 3273y "13x% — xy + 4y? = 48.

KounTtpoJabsHnas padora Ne9
I éapuanm

Nel. OcnoBanne AD Tpaneuuu ABCD neXUT B IJIOCKOCTH ,. Yepe3 Touku B u C npoBeEeHbI
napajuieiabHble MPAMbIE, IEPECEKAIOIINE IIJIOCKOCTh (¢ B TOUKaxX E u F' COOTBETCTBEHHO.
a) KakoBo B3anMHOe nosiokeHue npsimeix EF u AB?
0) UeMy paBeH yron mexay npsmeimu EF u AB, ecniu <ABC = 150° ? [losicHuTe OTBeT.

Ne2. IIpsimble a u b nexaT B napajuleNbHBIX INIOCKOCTAX , U B . MOTyT JIn 5TH NPSMBIE OBITS:

a) napajulesibHbIMHM;  0) CKpeLIMBaIOIIUMUCS?
Crenaiite pUCYHOK JJIS1 KQXKJJOIO BO3MOXHOI'O ClTydasi.

Ne3. Yepes touky O, nexaniyro MeXIy NapauleNbHBIMH IIJIOCKOCTAMU (! U 3, NIPOBEACHBI
npsmsle [ n m. Ilpsimas [ mepecekaer MIOCKOCTH O M 3 B TOYKaxX A U A COOTBETCTBEHHO,

npsiMass m — B Toukax B; u B,. Haiinutre mmmHy otpeska AxB,, ecnmn AIB1 212CM,
BO0:0B,=3:4.

Ne4, Jlnaronans kyoa paBHa 6 cm. Haitgure:
a) pebpo kyoa;
0) KOCHMHYC yrja MKy JUaroHaJlIssMU KyOa U IJII0CKOCTBIO OJTHOM U3 €ro rpaHel.

No5. U3 Touku 4 K TIOCKOCTH ., TPOBeNeHbI HakIOHHBIE AB u AC, 0o0pa3yolne ¢ MI0CKOCTHIO
« PaBHbIe yribl. U3BecTHO, uT0 BC = AB. Haligure yriel Tpeyronsauka ABC.

II éapuanm

Nel. Tpeyronsuuku ABC u ADC nexar B pa3HbIX INIOCKOCTAX M UMEIOT o011yto ctopony AC.
Touka P — cepenuna croponsl AD, a K — cepenuna croponsl DC.
a) KakoBo B3aumHoe nosnosxenue npsameix PK u AB?
0) Uemy paBeH yron mexmay npsameiMu PK w AB, ecii ZABC=40° U ~/BCA=80°"
IlosicHuTE OTBET.
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Ne2. IIpsimble a u b nexaT B IEPECEKAIOIINX IUIOCKOCTAX ¢ U 4 . MOryT 1M 3TH NpsiMble ObITh:

a) mapajieNIbHIMU;  0) CKPEIIMBAIOIUMHCA?
Crenaiite pUCYHOK JJIs1 KQKJJOI0 BO3MOXHOI'O CITyyasl.

Ne3. Yepes Touky O, He JIexKal[yl0 MEKAY NapalljeIbHbIMU IJIOCKOCTAMUA (X U g3, IPOBEICHBI
upsimele [ u m. Ilpsamas [ mepecekaer MIOCKOCTH O U 3 B TOYKaxX A U A COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B,. Haiinutre nnuny otpeska A;B;, eciau A232 ZISCM,
OB, :0B,=3:5.
Neq4,  OcHoBaHMEM TPSIMOYTOJIBHOTO —MapajUieNienuIie;a CIYXKHUT KBaapar, JuaroHalb

napasuiesienuiie/ia paBHa 2\/6 CM, a ero u3MepeHus otHocarcs kak 1:12 Halinure:
a) U3MEpPEHUs NapajuleIenunena;
0) cuHyc yria MeXIy JUaroHalbio Mapajiesenumnea U MI0CKOCThI0 €ro OCHOBaHUS.

NeS. 13 Touku 4 K MIOCKOCTU NPOBEJEHBI epneHauKynsp AO U JIBe paBHbIE HAKJIOHHbIE AB 1
AC. UzBecTHO, 4yTO BC = BO. Hanipure yrisl Tpeyronbauka BOC.
KonTpoasnas padora NelQ
Bapuanm 1
1. OcHoBanueM njsi IPSIMON MPHU3MBI ABISETCS pPaBHOOEApPEHHAs Tpameuus, JUIMHbI OOKOBBIX
CTOpPOH KOTOpOU paBHbl 110 13 cm, ocHoBanus 11 cv u 21 cm, miomaas IMaroHaaIbHOTO CEYEHUs
npu3Mbl paBHa 180 cv’. Haiiure BBICOTY ITPU3MBL.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynanena ot kaxaoi BepmuHbI kBaapata Ha 10 cw. Haiigute paccrosiHue ot
TOUKH M 110 IIIOCKOCTH KBaJpaTa, eCili ero CTOpoHa paHa  6/2 c.

A. 8 cm. b. 9 cm. B. 10 cm.
3. Uepe3 TOuky mnepeceueHuss auaroHaieii pomda ABCD mpoBeIeH K €ro IUIOCKOCTH
neprnenaukynsap MO nnunoit 12 cm. Jluaronamu pomba paBHBI 18 cm u 10 cm. Halinure
JUTMHY OOJIbIIIEeH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. T5101ma/1b OCHOBAHMS LMIMHIPA OTHOCHTCS K TIIOIIAJH OCEBOTO CEUeHMs Kak mv/3 : 4.
Haiinure yron Mexy 1uaroHaiablo OCEBOTO CEYCHUS IIMIMH/APA U TIIOCKOCTHIO OCHOBAHMS.

A. 60°. b. 45°. B. 30°.

5. Beicora konyca paBHa 10 cm. Hailigute mimomaab ceyeHus, MPOXOASIIEro 4Yepe3 BEpIINHY
KOHYCa M XOpJly OCHOBaHUs, CTATMBAIOILYIO Ayry B 60°, eciy MiIoCKOCTh cedeHus oOpasyer ¢
MJIOCKOCTHIO OCHOBaHUS KoHyca yroi 30°.

A. 100 car’, B. 200 cx”. B. 500 car’.
6. Haiinure oovem kyoba ABCDA B |C Dy, ecniu DE =1 cm, rae E - cepenuna pedpa
AB.

A. \% o b. six/i o, B. 1,5 .

7. Bricota munuaapa Ha 12 cm Gonblie ero paguyca, a IUIONIAb IMOJHOW MOBEPXHOCTH
paBHa 288 T cn’. Haiiure pajmyc OCHOBAHHS LIMIHHIPA.

A. 6 cm. b. 9 cm. B. 16 cm.
8. B uunuwHIp BmmcaHa mpaBUibHAS —n-yrojbHas npuszMa. Hailtu oTHomIeHHEe 00BHEMOB
MPU3MBI U IIWIMH/IPA, €CIH 1 = 4.

A2, B. 5. B.— .

14 3n

9. OcHoBanuem nupamunbl DABC sBnsercss NpsAMOYroibHbI TpeyroinbHUuk ABC, y KOTOpOro
runoTeHysa AB paBHa 29 cm, kateT AC paBeH 21 cm. Pebpo DA nepneHIuKyIsIpHO K TIIOCKOCTH
ocHoBaHuA U paBHO 20 cM. HaiinuTe miomans GOKOBOM MOBEPXHOCTH MHPAMHU/IBL.
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A. 580 car’, B. 650 ca’. B. 790 cf’.
Bapuanm 2
1. JluaroHanp IpaBUJIBHOM YETHIPEXYTOJILHON IPU3MbI COCTABISAET ¢ OOKOBOW rpaHbto yroiu 30°.
Haiinute 06beM pHU3MBbI, €CIIM CTOPOHA OCHOBaHUV2 cm.

A.2cn. B.4cv . B.5vV2 ev’.
2. N3 Touku A mpoBeaeHbI K IMIIOCKOCTH HaKJIOHHbIE AB n AC pyuuou 12 em u 18 cm. Haitnure
JUTMHBI TIPOCKIIUI HAKJIIOHHBIX, €CIi ofHa u3 HuX Ha 10 cu GombIne apyroil.
A. 14 cmu 4 cm. b.6cmu9 cm B. 10 em u 20 cm.
3. W3 Touku M K miiockocTy IpoBeleHbl HakioHHble MA u MB pmunoit 10 cm n 17 cm.
Haiinute paccrositnue ot Toukud M 10 MIIOCKOCTH, €CIH JUITMHBI MPOEKUUN MPOMOPIHOHATBHBI
guciam 2 u 5.
A. 6 cm. b.7 cm. B. 8 cm.
4. JlmaroHajib OCEBOT0 CEUYEHHUs IWIMHApPA paBHa 48 cm. YToil MeXIy 3TON JUaroHaJbl0 U
obOpasyromei nuiuHapa paseH 60°. Haliqute paanyc muimHapa.
A. 12 cm. B. 124/3 cm. B. 14 cu.
5. Bricora koHyca paBHa 8 Om. Ha kakoMm pacCTOSHHU OT BEpIIMHBI KOHYCa HaJl0 MPOBECTH
IUIOCKOCTh, TapalIeIbHYI0 OCHOBAHHWIO, YTOOBI IUIONIAJb CEUSHHUS OblIa paBHA IIOJIOBUHE
IUIOMIA/Id OCHOBAHUsA?

A.2V3 om. B. 5 om. B. 4v2 om.
6. Kakoe konmuecTBo He(TH (B TOHHAX) BMEIIAET LUJIMHIPHYECKAs IUCTEPHA TUaMEeTpoM 18 m
Y BBICOTOM 7 M, eciiv TI0THOCTh HedTH 0,85 2lem’™?

A. 1513 m. b. 900 m. B. 2408 m.

7. Haubonpliasi AMaroHans MpaBUIbHON HIECTUYTOJBHON MPU3MbI paBHA 8 cM U COCTaBIsiET C
060x0BBIM pedpoM yroia B 30°. Haitnure 00bemM mpu3MBI.

A. 72 en’. B. 64 car’. B. 60 e,
8. PaBHOOeIpeHHAs Tpamnerus, OCHOBaHUS KOTOpou paBHBI 6 cm u 10 cm, a octpsiit yrox 60°,
BpalllaeTcsi BOKPYT OOJBIIEr0 OCHOBaHHS. BbIYMCIUTE MIIOIMIAAh MOBEPXHOCTH IMOJIYYEHHOTO
Tena.

A. 40 erl’. B. 40 V3 ear’. B. 150 car’.
9. B munuHIp BNIMICaHA MPaBWIIbHAS N-yTrobHAs nmpu3Ma. Haiiiure oTHOIIEHHE 00BEMOB MTPU3MBI
U IIWIMHIpA, €Clu 1 = 3.

3v3 T 3T
A —. b. \/: B. —
4m 2 7
Bapuanm 3
1. OcHoBaHME NPSAMO NPU3MBI - TPEYTOJBHUK CO CTOPOHAMH 5 cmM U 3 cM U YIJIOM,

paBubIM  120°, Mexy Humu. Hawbomburas m3 mmomaneii GOKOBBIX IpaHell paBHa 35 cu’.
HaiinuTe miomnaas O0KOBOI MOBEPXHOCTH MPU3MBI.

A. 42 e, B. 75 en’. B. 108 ca’.
2. OcHoBanueM nupamuisl DABC sBisercst paBHOOeIpeHHBIH TpeyronbHUK ABC, B KOTOpOM
AB = AC, BC = 6 cm, Boicota AH = 9 cm. U3BectHO Takxke, uto DA = DB = = DC = 13 cm.
Hailigure BBICOTY TUPAMUBI.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oauMHAKOBO yJaJeHa OT BCEX BEPIUMH MPaBUWJIBHOIO TpeyroiapHuka ABC u oT ero
II0CKOCTH Ha 6 cm. Hailnure pacctossHue OT TOUYKM M 10 BEpIIMH TPEYrojibHUKA, €CJIH €ro
cTopoHa paBHa 8v/3 cwm.

A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD mnepneHIUKYIspeH K IJIOCKOCTH paBHOOeIpeHHoro TpeyroisHuka ABC.
N3BectHo, uT0 AB = AC =5 cm, BC =6 cm, AD = 12 cm. Haigure paccTostHue ot To4ku J[ 10
otpeska 5C.

A.65cm.  B.10V3 e B. 4v/10 cm.
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5. HaiiguTe BBICOTY KOHYCA, €CIIH IUION[Ah €r0 OCEBOrO CEUeHHs paBHA 6 Ow’, a
TI0IA/Ih OCHOBAHHS PaBHA 8 OM’.

A. 6\/5 B.S\F. B. |Z
8 6 8

6. Jlnametp JlyHbl cocTaBiseT (MpUOIM3UTEILHO) YETBEPTYIO YacTh 1uaMeTpa 3emiu. Haiinure
OoTHOIIeHHE 00beMOB JIyHBI U 3eMITH, CUMTAS UX IIAPAMH.

A = B. —. B. =.
64 16 8
7. Halinute 00pa3yromIyto yCeUeHHOTO KOHYCA, €CITU PaguyChl OCHOBAHUI 3cmu6cem,a
BbICOTA 4 CM.
A. 4 cm. B.5cm. B. 6,5 cm.

8. PaBHOOepeHHast Tpamelus, OCHOBaHUA KOTOpPoi paBHBI 6 cm U 10 cm, a ocTpeiii yroa 60°,
BpalaeTcsi BOKpyr Ooinbiiero ocHoBanus. Haiimute 00beM Tena BpalieHusl.
A. 48w ear’. B.100m+ 6 ci’.  B. 120m cad’.
9. OcHOBaHMEM INUpaMUbI SBJISETCS TPEYrojbHUK co cTtopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas OokoBasi TpaHb HaKJIOHEHA K OCHOBAaHMIO 1o yriioM 45°. Haitnure mutomanas 60KOBOM
MOBEPXHOCTU UPAMU/IBL.
A. 48 cnr’. B. 483 ca’. B. 48v2 cn’.
Bapuanm 4
1. OcHoBaHME TPSIMOUN MPU3MBI — PAaBHOOEIPEHHBIN TPEYrOJIbHUK CO CTOpOHOM 6 cm, a
nuaroHanb 0okoBoii rpanu 10 cu. Haiinure momaaes 60KOBOH TOBEPXHOCTH MTPU3MBI.
A.2 er’. B. 22 e B. 4 ex.
2. OcHoOBaHMe NMUPaMUJbl - MPSIMOYTOJbHUK CO CTOpOHaMH 6 cm U 8 cm. BbicoTa nupamusi
paBHa 12 cm ¥ IpOXOIUT Yepe3 TOUKY MepecedyeHus auaronaineil ocnoBanus. Haiinure OokoBbie
pebpa mupamMuabl.
A. 12 cm. B. 13 cm. B. 13V2 cnm.
3.Yepe3 BepmimHy B pomba ABCD mposeneHa npsmas BM, neprneHAUKyJIspHas K €ro
wiockocTu. Haiinure paccrosiHue OT TOYKHU M 1o TpAMBIX, COAEPKALUX CTOPOHBI

pomba, eciiu AB =25 cu, 4 BAD =60°, BM =12,5 cm.

A.12,5cmu 25 cm b.13cem u25cm. B. 12,5 em u 24 cm.
4. Beicota nunuHapa paBHa 10 om. Ilnomanp ceueHuss MUIMHAPA IUIOCKOCTHIO, MapaieIbHOM
OCH LIVIMH/IPA ¥ yIalIeHHON Ha 9 Om OT Hee, paBHa 240 ou °. Haiimure pagnyc MUIHHIpA.

A. 15 0m. B. 15,5 om. B. 15v2 om.
5. Ilnomane oceBoro cedyeHuss koHyca pasHa 0,6 cm’. Boicota KOHyca paBHa 1.2 cm.
Haiinure nnomane moJHOM NOBEPXHOCTH KOHYCA.

AlSw e, B.09V2 « o’ B. 0,97 cv’.
6. HaiinuTe oOpasyrollyto yce4eHHOTo KoHyca. Eciu paanycsl OCHOBaHUM paBHBI 3 cM U 6 cM,
a BbICOTa paBHa 4 cM.

A. 5.5 cm. Bb. 5 cm. B.5V2 om

7. JlnaroHanb NMpsAMOYTOJBHOTO Mapajulesenuiena pasHa 18 cu m cocrasnser yron B 30° ¢

IJIOCKOCTBIO GOKOBOM Tpanu W yronm B 45° ¢ GokoBeiM pebpom. Haiimure — 06bem
napajuiesenumnena.

A. 7292 eal’. B. 729 en’. B. 729vV2 o’

8. Pa3BepTkoii 0OOKOBOIW TOBEPXHOCTH KOHYCa SIBISIETCS CEKTOp ¢ ayrou . Haiiaure [, ecmu
BBICOTA KOHYCa paBHa 4 CM. a paJiInyC OCHOBaHUS paBEH 3 cMm.

A. 230°. B. 250°. B. 216°.

9. CkonpKO TMOHAAOOMTHCS Kpackd, 4YTOObI MOKpAcUTh OaK UMIMHIPUYECKOH (QOpMBI C
JMaMeTpoM OocHOBaHu 1,5 m u BeicOTOM 3 M, ecnut Ha 1 M pacxonyercs 200 2 Kpacku.

A.1,125 1T ke B.1,5 T ke. B. 153 T K2
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OTBETHI:

Bapuanm 1

Bapuanm 2

Bapuanm 3
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CBO)IHaﬂ TaﬁJ'II/IIIa Mo NPUMEHAECMBIM (l)OpMaM U METOAaM TEKYHIECr0 KOHTPOJIA U

OlIeHKH Pe3yJIbTATOB 00y4eHus!

PesyabTaTnl 00yyeHus

®opMbI 1 METOAbI KOHTPOJISI H
OlIeHKH pe3yJIbTATOB 00y4eHusl

JINYHOCTHBIX

Jluunocmuvie  pesyromamovl 8 cgepe
OomHoOweHull ooyuarowuxcsi K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIuXcs K
OTCTAaWBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHUSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPaOATHIBATH
COOCTBEHHYIO  TMO3UILHI0 T[O  OTHOLICHHIO K
00111eCTBEHHO-TTOJIUTHYECKUM COOBITUSIM TIPOIILJIOTO
Y HACTOSIIEr0 Ha OCHOBE OCO3HAHUS M OCMBICICHUS
HUCTOPUHU, [JYXOBHBIX IIEHHOCTEHW M JOCTHKCHUH
HAIlIEH CTPaHBbI;

Jluunocmmuvie  pezynomamei 8  cghepe
omuoweHutl ooyuarowuxcsa Kk Poccuu kax k Pooune
(Omeuecmsy):

-popMupoBaHHE YBAXKEHUS K PYCCKOMY
A3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit
®denepannu, SBIAIONIEMYCS OCHOBOM POCCHMCKOM
UJEHTUYHOCTH " TJIaBHBIM dbakTopom
HallMOHAJIBHOTO CAaMOOIPEIEIICHNUS;

Jluunocmuvie  pesyromamul 8 cepe
OMHOWEHUL 00YYAIOUWUXCS K 3AKOHY, 20CY0apcmaey u
K 2paicoancKomy ooujecmay:

-MHPOBO33pEHHUE, COOTBETCTBYIOILIEE
COBPEMEHHOMY  YpPOBHIO  pa3BUTUA HAyKH H©
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha AHANore
KYJIBTYp, @ TaKK€ pazIu4HbIX (hOpM OOLIECTBEHHOIO
CO3HaHU, OCO3HaHHE CBOETO MecTa B
MOJIMKYJIETYPHOM MHPE;

Jluunocmuvie  pezynomamei 6  cghepe
OMHOWEHULl  00YUAIOWUXCA € OKPYIHCAIOWUMU
JOObMU:

-HpPaBCTBEHHOE CO3HAHWE W TIOBEJICHHUE Ha
OCHOBE YCBOEHHUS OOIICUYEIOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOTO  CO3HAaHUS W  TIOBEACHUS B
MOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH
BECTU JUAJIOT C JAPYTUMH JIFOJIbMH, TOCTUTATh B HEM
B3aMIMOMIOHMMAHMSI, HAaXOIUTh oOmme 1end u

BrimonHeHHE mpakTHYecKuX padoT No
1-56

OneHka NpaBUIBHOCTU BBIIOJIHEHHS
CaMOCTOSITENIbHOIN paOOThI

Pemenue 3a1a4y Bo Bpemsi 3aHATHUS
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COTPYIHUYATD JUIS UX TOCTHXKEHUS;

-pa3BUTHE KOMIETCHIIUNA COTPYAHHYECTBA CO
CBEpPCTHHKAMH, JETbMH  MIAJIIEro  BO3pacTta,
B3pOCIBIMH B 00pa3oBaTeNbHOH, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEIOBATEIBLCKOM, MPOCKTHOM
U IPYTUX BHJIAX JIEATEITHHOCTH.

Jluunocmuvie  pesyromamovl 8 cgepe
OMHOWIEHULL 0OVUAOWUXCA K OKPYHCAIOWEM) MUpY,
JACUBOLL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype.

-TOTOBHOCTh M CHIOCOOHOCTH K 00pa30BaHMIO,
B TOM 4YHCIIE CaMOOOpa3OBaHHIO, HA MPOTSHKEHUU
BCE  JKM3HHU;  CO3HATENIbHOE  OTHOIIEHHE K
HENPEpPhIBHOMY  OOpa30BaHHUIO  KAaK  YCIOBHIO
yCIemHo Tpo(hecCUOHATBLHOM U OOIIECTBEHHOU
JESITEIIbHOCTH;

-3CTETUYECKOE  OTHOIICHHS K  MHDY,
TOTOBHOCTb K  JCTETUYECKOMY  OOYCTpPOMCTBY
COOCTBEHHOIO ObITA.

Jluunocmmuvie  pezynomamei 8  cghepe
omHoweHus obdyuarowuxci K mpyoy, & cgepe
COYUANLHO-IKOHOMUYECKUX OMHOUEHUIL!

-0CO3HaHHBIA BBIOOp Oynymed mnpodeccun
Kak TyTh M CIIOCO0 peanu3alii COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

-TOTOBHOCTh OOY4YalOmMXCS K TPYHOBOU

HpO(l)CCCHOHaHbHOfI JACATCIIbHOCTHU Kak K
BO3MO>XHOCTH ydacTtusa B pCHICHUH  JIMYHBIX,
O6H.I€CTB CHHBIX, rocyaapCTBCHHbIX,

oOLIeHaIMOHAIBHBIX NTPOOJIEM;
-TOTOBHOCTb K CaMOOOCITYKUBaHHIO, BKIIIOYAs]
0oOy4eHHe U BBINOJIHEHNE JOMAIIHUX 003aHHOCTEH.

METANnpPeaAMETHBIX:

CTaBUTb U (OPMYJIHPOBaTh COOCTBEHHBIE
3aJaud B 00pa3oBaTeNbHON  JAEATENbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

-HaXOJUTh W  NPUBOAUTH  KPUTHYECKHUE
apryMeHTbl B OTHOLIEHWM JECUCTBHM M CYKICHUH
JIpYroro; CIOKOMHO M pa3yMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMe4yaHUsIM B OTHOIIEHUHU
COOCTBEHHOT'O CYXJIEHHUS, paccMaTpuBaTh HX Kak
pecypc cOOCTBEHHOTO pa3BUTHS;

-pa3BEpHYTO, JIOTMYHO W TOYHO U3Jararb
CBOIO TOUYKY 3pPEHHMSI C HUCIIOJIb30BAHMEM aJIeKBATHBIX
(YCTHBIX M MHCbMEHHBIX) S3BIKOBBIX CPEJICTB.

OreHKa MPaBUIILHOCTH BBITIOJTHEHUS
Konrtpomnsnsie padotst Nel — 10
BeimonnHeHue npakTuyeckux padoTt No
1 — 56 Onenka npaBUIBHOCTH
BBITIOJTHEHUS] CAMOCTOSATEIbHON
paboThI

Pemenue 3amad Bo Bpems 3aHATHS

MNPEAMETHBIX !

HCIOJIb30BAaTh ~ YHUCJIOBBIE  MHOXKECTBA  Ha
KOOPAWHATHOM MpsIMOMl W HAa  KOOPAWHATHOU
IJIOCKOCTH JUISl OIMCAHUS PEATBbHBIX IMPOLIECCOB U
SIBJIEHUIA; TPOBOJAMUTH JI0KA3aTEIbHBIE PACCYKIICHUS B
CUTyalMsIX IIOBCEAHEBHOW KW3HU, NPU PELICHUU
3a/1a4 U3 JPYrux NPEIMETOB;

OneHka nIpaBUIBHOCTH BBITIOJTHEHUS
KonTponbusie padotsr Nel — 10
Beinonnenue npakTuyeckux padot Ne
1-56

OneHka NpaBUIBHOCTH BBITIOJTHEHUS
CaMOCTOSITENIbHON paboThI
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BBINOJIHATE U OOBSICHATH CPABHEHHE PE3YJIbTATOB
BBIUMCJIEHUM NPU PEUIEHUM MPaKTUYECKUX 3a]ad, B
TOM YHCII€ MPUOIM>KEHHBIX BBIUMCIIEHUH, UCTIONbB3YS
pasHble  crocoObl  CpaBHEHHWI;  3alUChIBaTh,
CPaBHUBATb, OKPYIJISATh YUCIOBbBIC JAHHBIE PEAIbHBIX
BEJIMYMH C HCIOJb30BAaHUEM Ppa3HbIX CHCTEM
U3MEPEHUs; COCTABIATH M OLIGHUBATb pa3HbIMHU
CIOCOO0AMM YMCIIOBBIE BBIPAKEHUS IIPU pEIICHUU
NPAaKTUYECKUX 3a/a4 W 337ay U3 OPYrux y4deOHBIX
IIPEIMETOB;

COCTaBJIATh U pellaTh YPaBHEHMsI, HEPABEHCTBA,
UX CHUCTEMBI NPU PELICHUM 3a/1ay APYTrUX Y4eOHBIX
IPEIMETOB; BBIIOJIHATh OLIEHKY MPaBAONOL00MS
PE3yJIbTAaTOB, MOJIY4aEMbIX IIPU PELIEHUH Pa3INnYHbIX
YPaBHEHM, HEPABEHCTB M MX CHCTEM IPU PELICHUU
3a7a4 JAPYyrux Y4eOHBIX NPEAMETOB; COCTABIATH U
pelaTb YpaBHEHHUS M HEpaBEHCTBA C IMapaMeTpaMu
IpU PEIIEHUU 337ay JAPYrUX Y4eOHBIX MPEAMETOB;
COCTaBJISITh YpPAaBHEHME, HEPABEHCTBO WIH HX
CHCTEMY, ONMCBHIBAIOIIME PEATbHYI0 CUTYalMIO MU
IPUKIIATHYIO 3az1auy, UHTEPIPETUPOBATH
HOJy4YEeHHBIE pe3yJIbTaThl; UCIOJIb30BaTh
IIPOrpaMMHBIE CPEACTBA MPU PELIEHUH OTIEIIbHBIX
KJIACCOB YPaBHEHUI U HEPABEHCTB;

OTIpeNeNIATh 1O rpaduKaM M HCIIOJIb30BaTh IS
pelIeHHs] MPUKIAJHBIX 3aJad CBOWMCTBA pealbHbIX
IPOLIECCOB M  3aBUCUMOCTEH (HamOoibIiue U
HalMEHBIINE 3HAaYeHUs, IPOMEKYTKH BO3pacTaHUS U
yObIBaHUS ¢byHKIMN, MIPOMEXYTKH
3HAKOIOCTOSIHCTBA, ACUMHOTOTHI, TOYKU Ieperuoa,
nepuos, U T.I.); HHTEPIPETHPOBaTH CBOWCTBAa B
KOHTEKCTE KOHKPETHOM TNPAaKTHUYECKON CHUTYallUH;
OTIpEeeNATh o rpaduxam npocreiimue
XapaKTePUCTHKU TEPUOJUYECKUX IPOLECCOB B
OMOJIOTHH, YKOHOMHUKE, MY3bIKE, PagHOCBSI3U W Jp.
(aMruMTYy 1@, IEPUO U T.I1.);

pemats MNpUKIaJHbIE 3a7adyd U3 OWOJIOrHH,
Gu3uKN, XUMUHM, SKOHOMUKU U JAPYIHX HPEIMETOB,
CBA3aHHBIE C  MCCIEJOBAHMEM  XapaKTEPUCTHUK
IIPOLIECCOB; UHTEPIPETUPOBATH IIOJIy4YEHHBIE
pe3yibTaThl;

BBIUHCIAT WU OLEHUBaTb  BEPOSTHOCTU
COOBITUI B peallbHOM JU3HHU; BBIOUPATH METObI
MOJXO/AIIETO MPEICTABICHUS U 00padOTKHU JaHHbIX;

COCTaBIATh C  HCIOJb30BAaHUEM  CBOMCTB
reoMeTpruYecKux (uryp marematudeckue MOJeNn
JUIsL pelIeHHs 3a/Jad NPaKTHYeCKOro XapakTepa H
3a7a4 M3 CMEXHBIX JUCLUIUIMH, HCCIIEI0BATh
MOJIyYUeHHbIE ~ MOJIEIM W HMHTEPIPETUPOBATH
pe3yJIbTaT;

BJIa/IETh MOHATUSMHU BEKTOPHI U UX KOOPJMHATHI;
YMETh BBINOJIHATH ONEpaly HaJ BEKTOPAMH;

Pemenne 3aaa4 BO BpEMs 3aHATUA

93




HCIIOJIB30BaTh CKAJSIPHOE IPOU3BENCHHE BEKTOPOB
NpyU  pEIICHUH 3aJlay; T[PUMEHSTh ypaBHEHUE
IJIOCKOCTH, (OPMYJy PACCTOSHUS MEXKAY TOUKAMH,
ypaBHEHHE c(ephl NP PELICHUU 3a]1a4; MPUMEHSTh
BEKTOpPbl U METOJ KOOPJMHAT B MPOCTPAHCTBE IPHU
peLIeHuN 3a1ay.

3.2 @Popma NpoOMeKYTOYHOM aTTeCTAMHU

HpOMe)KYTO‘IHaSI arrecrauusda 1m0 AUCHUINIMHEC MaT€éMaThKa B 1 CCMCCTPC —
muddepeHIIMpOBaHHBIN 3a4€T, BO 2 CEMeCTpe — IK3aMEH.

JuddepeHurpoBaHHbIi 3a4€T MPOBOAUTCS 32 CUET BPEMEHH OTBEJCHHOIO HA M3y4eHHE
JTUCIUIUIMHBI, TPU YCIOBUU CBOEBPEMEHHOTO W Ka4eCTBEHHOI'O BBIMOJIHEHHS] O0Yy4aroIIuMCs
BCEX BUOB PadOT, MPEeyCMOTPEHHBIX paboyel MporpaMMoil TUCIMITIIMHBI MaTeMaTHKA.

Ilepeuenb BonpocoB k auddepeHUPOBAHHOMY 3a4eTy

Bapuanr 1
1. Beraucnoure: 47 -114 : 44*
. 2-4/128
2. Haiinure 3Ha4YeHME BBIpAXKECHUSA: —F—.
V32

3. Boruucnure: 10g2 8+ 10g 25 100 — 10g 25 4.

4. HailinuTe peuienue ypaBHEeHUs: lOgé( x —5 )= log6 4x

7T
5. Berauciure log 2| €cOS—
3
5%
6. [lepeBenuTe U3 paguaH B Tpagychl e
1. YKaXXuTe 4eTBEPTh, B KOTOPOU JIEKUT YIOIl . , ECIHHU =470"
8. Haiiqure 3HayeHne kocuuyca yria & , eciiu u3BeCTHO, 4T0: Sin® =0,6 u
T
—<a<rw
x+ 4
9. Haiigure o6macts onpeaeneHust yHKIIUH J(x)= .
x° —49
10.  bankoBckas MpoleHTHas CTaBKa paBHA 7% rofoBbiX. KakoBa momkHa ObITh

nepBOHAaYallbHAsE CyMMa BKJIaJa, 4ToObI uepe3 2 roja ero pazmep coctaBui 34347 pyoneil.
11. B Baze nexar s6moku: 10 3eneHpix u 5 kpacHbIX. CKOJIBKAMH CITIOCOOAMH MOYXKHO
B3SITh U3 Ba3bl 2 3€JI€HbIX U 3 KpaCHBIX f0110Ka?
Bapmuanr 2

1. Brruncnure: 72 -37 1 212.
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3.4108
B

3. Beunciure: 10g, 36 +1log, 99 —log, 11.

2. HaiinuTe 3HaueHne BhIpaKEHUS:

2
4. Haiinute penieHue ypaBHEHHUS: log 3( 10—x" )= log 3 3x

7T
5. Borancure LO& 3| I8 E

T
6. [TepeBenuTe U3 paguaH B Tpagychl r
7. VYKaxuTe 4eTBepTh, B KOTOPOU JICKHUT YIOJ ., , €CIHH =500".
8. Haiigure 3naueHne Kocunyca yria &, ecim u3BecTHO, 4T0: sin® = 0,8 u
T
—<a<r.
2
2
. 6x — x
0. Hatingure obnacts onpenencHus Q)yHKuI/H/I ﬁ xX) = log D —
x+ 2
10.  BankoBckas mpoileHTHas ctaBka paBHa 9% ronoBbeix. KakoBa moinkHa ObITH

nepBOHAYAJIbHAsl CyMMa BKJIaAa, 4TOOBI uepes 2 rojia ero pazmep coctaBmi 59405 pyorei.
11. B Baze nexar s6moku: 5 3enenbix u 10 kpacHbX. CKOIBKHUMH CIIOCOOAMH MOXKHO

B35ITh W3 Ba3bl 3 3€JICHBIX U 2 KPACHBIX s1010Ka?

Bapuanr 3
1. Breraucnoure: 35 .25° :75°.
o 405
2. HaiinuTe 3HaUYeHNE BRIPAKCHUS: ——

45
3. Berauerure: 10€, 96 —log, 3—log, 81

2

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

. 7T
5. Brraucrure LO&| Sin—

6
Sz

6. IlepeBenuTe U3 paguaH B rpaaychl =
7. VKaXHTE 4eTBEPTh, B KOTOPOIl JICKHUT Yroll ., , ecl o, =380".
8. HaiiauTe 3HaueHne kocuHyca yriia & | ecim U3BeCTHO, 4to: sin® =-0,6 u

3—7r<oz<27r
2
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0. Haiinute obmacts onpenenenus GpyHKIuN JS(x)=

10. bankoBckas nporieHTHas ctaBka paBHa 12% romoBbeix. KakoBa moimkHa ObITh
nepBOHAYallbHASI CyMMa BKJIaJla, 4TOOBI uepe3 2 rojia ero pa3Mep coctaBmi 56448 pyomneil.
11. B Baze nexar s1650ku: 6 sxentbix U 12 kpacHbIX. CKOJIBKUMH CIIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 4 KENTHIX U 2 KPACHBIX s10J10Ka?

Bapuanr 4
1. Brrancnure: 9°.11° : 994,
" 5-3/108
2. HaiinuTe 3HaueHue BbIpaXKEHUS: ————.

s
3. Beruncnure: 10g4 320 — 10g4 5— 10g6 216 .

2
4. Haiisnte pemenne ypaBHEHUS: 1082(6 —Xx" )= lOg2 S5x.

7T
5. Borauciure log3 ctg g

T

6. [lepeBenuTe U3 paguaH B rpagychl 5
7. VYKaxxuTe 4eTBepTh, B KOTOPOU JICKHUT YIOJ ., , €CIHH =700
8. Haiigure 3nauenne kocunyca yriaa & | ecim u3BecTHO, 4to: sin® =-0,8 u

37

<< —.
2
x—3
0. Haiinute obnacte onpenenenus GyHKIIIu S(x)=logs > - .
X +7x

10. bankoBckas nporenTHas craBka paBHa 11% romoseix. KakoBa qomkHa ObITH

NepBOHAYalIbHAs CyMMa BKJIaja, 4ToObl yepe3 2 roja ero pazmep cocraBuil 73926 pyoneil.
11. B Baze nexar s1650ku: 6 sxenThiX U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOaMH MOYKHO

B3SITh W3 Ba3bl 2 XKENTHIX U 4 KpPAaCHBIX s10J10Ka?

OOyuaromuecss JOMYCKAIOTCA K cCJade »dK3aMEeHa TIPU BBIMIOJIHEHHWH BCEX BHJIOB
CaMOCTOSITENIbHOM PabOThI, MPAKTHUECKUX U KOHTPOJIBHBIX padOT, MPEIyCMOTPEHHBIX paboueit
HpOFpaMMOI\/’I " KAJICHAApHO-TEMATHUYCCKUM IIJIAHOM JUCHUITIINHBI.

IlepeyeHb BONPOCOB K IK3aMeHY

Yacts A

1. Kopens n-oii crenenu. CBoiicTBa KOpHs n-oii ctenenu. O6001eHNe TOHATHUS O
MOKa3aTese CTEeNeHN
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o W

—_ = O 00
— o - .

16.
17.
18.
19.
20.

21

26.
27.

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

36.

37.

[TonsTue norapudma u ero ceorictBa. OCHOBHOE JIOTapu(MHUUECKOE TOXKIECTBO.
JlecsaTuuHble U HaTypasbHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. [lepexon
K HOBOMY OCHOBAHHIO.

Jlorapudmuueckue ypaBuenus. [Ipuemsl pemenus. [Ipumeps.

Jlorapudmuueckas pynkus. Ee cBoiicTBa, rpaduk

Tpuronomerpuueckue pyHkuuu. OnpeneneHue CuHyca, KOCUHyca, TAaHTeHCa,
KOTaHI'€HCa.

Paguannas mepa yrna. Ilepexon ot rpagycHOl Mepbl K paJMaHHON U HA000POT.
3aBUCUMOCTb MEXAY TPUTOHOMETPUUECKUMU (PYHKLUSAMH OJHOTO yIJIa.

®opmyJibl ABOMHOTO yriaa. @OpMYyJIbl CIOKEHUA.

. Pemenue npocTelmmx TPUroHOMETPUYECKUX YPABHEHUM.
. Tpuronomerpuueckue GpyHkuu. O6IacTh ONpeeNeHuss 1 MHOKECTBO 3HAaUEHU I

TPUTOHOMETPUUYECKHUX (PYHKIUH.

. ObpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIHH.
13.
14.
15.

OcHOBHbIE OHATHS KOMOMHATOPUKH: pa3MEIICHUS, IEPECTAHOBKHU U COUCTAHUSI.
Teopus BepositHOocTell. COOBITHE, BEPOATHOCTH COOBITHSI.

3aBHCUMOCTh M HE3aBUCUMOCTh COOBITUN. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOIOKHOCTD COOBITHIA.

Teopus BeposiTHOCTElN. ClOXKEHNE U YMHOKEHHE BEPOSITHOCTEM.

[Tpupamenue GpyHKIMK U IpUpaIieHue aprymenta. OnpeaeneHne mporu3BOIHOM.
DU3NYECKUI U MEXaHUYECKUW CMBICII IPOU3BOJHOM.

VYpaBHeHHe kacaTeabHOU K rpaduky GyHKINUN

[IpaBuna u dopmynsl nuddepeHupoBaHus.

. IlpumMeHeHune nporu3BOAHOM I HAXO0XKICHUS SIKCTpeMyMa (pYHKLIUU
22.
23.
24.
25.

[TonaTue unTerpana u nepBooOpasHoi

Teopema HproTona — Jleitoauia

Crepeomerpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 AKCHOM.

[Ipsimble U MIIOCKOCTH B ITpocTpaHCcTBe. B3anMHOe pacnonokeHre AByX NpSIMbIX B
MIPOCTPAHCTBE.

B3anMHOe pacnionokeHue npsaMoun 1 miIockocTH. [lapamienbHOCTs TPSAMOM U INIOCKOCTH.
B3aumHoe pacronoxeHue JByX INIOCKOCTEN B MpocTpaHcTBe. [lepnenuKynsipHoCTb
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroJl. YToi MeXAy IIIOCKOCTSIMU.

MHororpanauku. Bepuunsl, peOpa, rpanu MHOrorpanHuka. @opmyna Ditnepa.

[Ipu3ma u ee cBorictBa. [IpssmMast 1 HAKIIOHHAS IPU3MBI.

[IpaBunbHas npusMma. [lnomaas O0KOBO U MOJIHOM MOBEPXHOCTH MTPU3MBI.

Ky6. [Tapannenenunen u ero cBoiictea. O6beM kyba. O0beM napansenenumnena.
[Tupamuna u ee cBoiictBa. [Inomaas OOKOBON 1 MOTHON MOBEPXHOCTU MUPAMU/IBL.
[IpaBuibHas nupamuaa. Y ceueHHas nupaMuia.

[IpencraBnenue o MpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTasap, JOAEKadIp U
HUKOCAdIP).

Tena u noBepxHoctu Bpamienus. Hunuaap. OcHoBaHMs, BEICOTa, OOKOBAsI TIOBEPXHOCTbD,
oOpasytomas, pazBeptka. [Lnomans O0KOBOW M TTOIHON TOBEPXHOCTH.

Tema u moBepxHoctu BpamieHus. Konyc. OcHoBaHue, BICOTa, O0KOBasi TOBEPXHOCTH,
oOpasytomas, pazBeptka. [Lnomans O0KOBOM U TTOTHON TOBEPXHOCTH.
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38.
39.
40.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24.

[ap u cdepa. [Inomanps MOBEpXHOCTH CHEPHI.
Ceuenus mapa u chepsl.
dopmynsl 00beMa THPAMUIBL, IUIHHIAPA U KoHyca. Dopmyna odbeMa miapa.

Yacts B
x—16 x05 44

YuopocTturte BEIpaKeHHE ——— | ———
p P x+x05+1 " x15-1

Y HallIUTE €ro 3Ha4eHue npu x = 2,25
_3 I
PacnionoyxuTe umca B mopsaKe Bozpactanus 2 *; 2; 5; 23;2 3

3anmcath B BUJE OOBIKHOBEHHOU IpOOM OECKOHEUHYIO ACCATUYHYIO IPO0h: 4,(8);
-2,6(93).

1V (1Y2 L 3 1Yy2
Pacnonioxure yncina B opsIKe BO3pacTaHUs 3 ; 3 ;9 3534 9

Brraucnure: logs5 + log 425 + log4i
125

Beruucnure: logs72 — log3E + log;18
27

Brruucnure: log4l + log436 +; 10g4§
5

81
Pemmre norapudmmieckoe ypasrenne: 10€5(2X -1) =2

Peniute norapuMU4IeCKOe ypaBHEHUE log;(x+1) =log,(4x—5)
Pemmre norapudmuyeckoe ypasuenue logs (3x —5) =logs (x — 3)

Pemmnte norapudmuyeckoe ypaBHEHHE log , (x + 3) = 4

Pemute JIOFapI/I(l)MI/IIIeCKoe YpaBHCHHEC log,(4-x +log,(1—2x) =2log, 3
Pemure norapudgmuueckoe ypaBuenue 1g (3 —x) —lg(x+2)=21g2

C1-sin*a
VIPOCTHUTE BBIPAKEHHE:

cos’a -1
sin(360° — o) cos(—a)
cos(180° + &)

2

YHpOCTI/ITe BBIPAXKCHUC!

YHpOCTI/ITe BBIPAXKCHUC! 1+cos"a— sin2 a

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

r
cosC +a
(2 )

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

Haiinure cos o u tg o, ecnu sin oo = 0,6 1 o - yroi | koopAMHATHOI YeTBEepTH
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 1 a - yroa I koopaAMHATHON YeTBEPTH

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

Pemnre TpUroHOMETPUYECKOE YPaBHEHHUE: sin” x — 0,25 =0
Pemnre Tpuronomerpuueckoe ypaBHeHHe: 2 cos X + 12 =0
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25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

46.

47.

48.

Pelnte TPUrOHOMETPHYECKOE YpaBHEHHe: 2 sin” X +sinx — 1 =0
Pemmre TpuronomMerpuueckoe ypaBHeHHeE: 2 sinx +7sinx —4=0

Pemnte TpuroHoMeTpuueckoe ypaBHeHue: 2 sin(x + %) +/2=0

Pemnte TpuronoMmerpuueckoe ypaBuenue: 2 cos X — 3 =0

6\ (125
PGH_II/ITC IIOKa3aTCJIBHOC ypaBHeHI/ICZ —_— = —
25 64

Pelnre nokasareisHoe ypaBHenue: 2 - 4% — 17 -4+ 8 =0
Pelnte mokasatelnpHoe ypaBHeHue: 3 —4 - 3* +3 =0

2x+3
Pemnre nokazarenbHOE ypaBHEHUE: (5) =4,5"7

2

. 1
Harnumure ypaBHeHHE KacaTenbHOU K rpaduky ¢pynknuu f (x) =5 - 5 X~ B TOUKE Xo = 2.

CocraBbTe ypaBHEHHE KacaTelnbHOU K rpaduky ¢pyHkiuu f(x) = e** B TouKe X = 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 T
HaI/I,I[I/ITe 3HAYCHHUC IIPOU3BOJHOHA q)YHKI_II/II/I y=3x+4—5sinx BTOUYKC X, = —

3+2x
x—5

Haiinure npousBoaHy0 QyHKIUU y =

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

Haiinure nponsBoaHyto GyHKINN y= X —X ( x> +7).
HaiiTi IpOMeKyTKH BO3pacTaHus QYHKIMA ¥ = 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).

(x* + 2x + 1)dx

—

Beruncnute naTerpan

Beruncnure uaterpan | S 2xdx .

NN — |y

Breraucnute HUHTCrpal I \/—

3/ 2
Brruncnure uHTErpal J. x“dx
1

1
BhIUKMCIMTE MHTETPAT I(l +2x)*dx
0
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49.

50.

51.
52.

53

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

. . . 1.
Haiinure o6umii Bua nepsooOpasHoit st ynkun f (x) = — - sin 3x
x

Haiiti mepBoo6pastyo Gyrkiuy f (x) = 3x* + 2 X — 1, rpaduK KOTOPOH IIPOXOUT Yepe3
Touky M ( 2;4).

Haiinute nepooOpasnyro GyHKIHH X 5 - 3 Vx?
Jltst pyrkumn f(x) = (2x + 5)° HaiiguTe 1epBooOpasHyo, rpaduK KOTOPOIl IPOXOIHUT
yepe3 Touky M (- 2; 3).

. B stmmke 20 mapoB, n3 Hux 12 6enbix, octanbHble roryobie. M3BiekaroT 2 mapa. Halitu

BEPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypHe coaepxkutcs 8§ cuHux B 10 jKeNnThIX mapoB, BO BTOPoi 4 O6enbix u 12
JKENTBIX 1AapoB. M3 KaXX101 ypHBI Haylady U3BJIIEKIIU 110 OqHOMY mapy. Haltu
BEPOSTHOCTH TOTO, YTO 002 M3BJICUCHHBIX IIapa KeJITOro I[BETA.

AndaBuT HEKOTOPOTO SA3bIKA COACPKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOT0 ajgaBuTa, €ciau OyKBBI B CIOBAX MOTYT
MOBTOPATHCS?

AndaBuT HEKOTOPOTO s3bIKa CONEPKUT 12 OykB. CKOIBKO CYHIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOr0 ajdaBuTa, eciau OYKBbI B CIOBaX HE MOTYT
MOBTOPATHCS?

B xop3une 16 mapos, u3 Hux 14 6enbix, octaabHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; NIEPBBIN LIap Oeblii, a BTOPO CUHU.
Ha nexypctBo U3 3 ManbuukoB U 4 1eBOYEK Cay4yailHO OTOMparoT 4 AEKypHBIX.
CKOJBKHMH c1IOCO0aMH UX MOXKHO OTOOpaTh MPH yCIOBUH, YTO OYAYT OTOOpaHBI 2
MaJIbYMKa U 2 JEBOYKU?

YCTpOICTBO COCTOUT U3 TPEX IEMEHTOB, pabOTAIONINX HEe3aBUCUMO. BepositHoCcTH
0e30TKa3HOM pabOThI 3a OMPEIEIIEHHBIN IPOMEKYTOK BPEMEHH IEPBOT0, BTOPOTO U
TPETHEro AeMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HaliTu BeposITHOCTh TOTO, YTO
3a 3TO BpeMs OTKaKyT BCE TPH DJIEMEHTA.

N3 15 TypucTOB HaJ0 BHIOPATh A€KYPHOTO U €ro NoMonHuKa. CKOJIBKUMH crioco0amMu
3TO MOKHO cJlienarh?

JlnaroHasib 0CEBOIro c€4eHMsI IMIMHIpa paBHa 12 cM, a paguyc OCHOBaHUS — 6 CM.
Haiinure BbICOTY IMIIMHAPA.

B npaBuibHOI 4eThIpEXyronbHOM MupaMue BbicoTa paBHa 12¢cMm, a anogema - 15¢m.
Haiinure nuiomans MojJHON MOBEPXHOCTH MUPAMUJIBL.

B ocHoBaHuu npaBuiibHOI yeTbipexyroiabHoil npusmel ABCDA B C;D; nexut kBaapar
co ctopoHo#t 4 cm. [luaronans npusmsl AC; oOpasyeT ¢ mockocTbio ocHoBanus ABCD
yrous 60°. HaliguTe BBICOTY MPU3MBI U IUIOIIA/b IOJTHON ITOBEPXHOCTH.

JluaroHanb MpaBUIBHON YETHIPEXYTONBHOM MPU3MBI COCTABIISAET ¢ OOKOBOW I'PaHbIO YTOJI
60°. Haiigure 060beM pU3MBbl, €CITH CTOPOHA OCHOBAHUS 8cM

Paguycsl ocHOBaHUH yceueHHOT0 KOHYyca paBHbI 12 ¢M 1 6 cM, a oOpa3yromas
HaKJIOHEHA K IJIOCKOCTH OCHOBaHMsI o1 yriioM 45°. HalimuTre momanas 1 00bem
YCEUEHHOTr0 KOHYca.

HaiimuTe moyHyO0 11011131 TOBEPXHOCTH U 00bEM MTUPAMU/IBI, Y KOTOPOI BRICOTA PaBHA
2 M, a OCHOBaHHEM NTUPAMUBI SBJISIETCSA KBaApaT CO CTOPOHOH 3 M.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

T7.

78.

79.

80.

OcHOBaHHMEM MMUPAMHUJIBI SBJISIETCS TPEYTOJIBHUK co cTopoHamu 12 cm, 10 cm, 10 cwm.
Kaxxnast 60xoBasi rpaHbh HAKJIIOHEHA K OCHOBaHUIO 1o yriiom 60°. Haliaure o6beM u
IUIOINAAb OOKOBOM MOBEPXHOCTU MTHUPAMHU/IBL.

Haiinure cTopoHy OCHOBaHHUS U BBICOTY ITPAaBUIIBHOM YETBHIPEXYTOJIbHON IIPU3MBI, €CIIU
Srom=90cM, Sgox=40cM’.

Bricora nmnunapa pasHa 10 am. [lnomans ceyeHus UIMHIPA MII0CKOCTBIO,
napasuleIbHON OCH UJIMH/Ipa U yIaJIeHHOW Ha 9 M oT Hee, paBHa 240 1M 2, Hatinure
paauyc HUIUHApPA.

OcHoBaHue MPSMOI IPU3MbI — paBHOOEIPEHHBIN TPEYTOJILHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoit rpanu 10 cm. HaiinuTe miomaas O0KOBOM MOBEPXHOCTH U 00bEM
MIPU3MBL.

B npaBuibHOI 4eTHIPEXyroJbHOM PU3MeE IUIOIIA b OCHOBAaHUS paBHA 25 cM?, a BeIcoTa 4
cM. Haiinure nuaronans u 00beM MPU3MBIL.

OcCHOBaHUEM MPSIMOM MPU3MBI CIIYXKUT MPSIMOYTOJIbHBINA TPEYTOJIBHUK C KaTeTaMu 12 cM
U 5 cM, BbICOTA MIPU3MBbI paBHa 8 cM. HaiinuTe miomaas moiaHoNH HOBEPXHOCTH.

Panguyc okpy»XHOCTH, OMUCAHHON OKOJIO OCHOBAHHUS MPABUIIBHOM IIECTUYTOJIBHOM
npu3MblL, paBeH 3 cMm. HaliauTe miomiaab mojiHoi MOBEPXHOCTH MPU3MBI, €CIIH €€ BhICOTa
paBHa 10 cMm.

JlnaroHasib mpaBUIIBHOMN YETHIPEXYTOIbHON IPU3MBI COCTABIISIET ¢ OOKOBOW I'PaHbIO YroJl
30°. Haiiaure miomniaib O0KOBOM MOBEPXHOCTH U 00EM IPU3MBI, €CJIM CTOPOHA
oCHOBaHHs V2 cM.

BricoTta mununapa Ha 12 cM Gouibliie ero paanyca, a Iiomaab MOJIHON TOBEPXHOCTH
paBHa 288 T oM. Haiigute pannyc ocHOBaHMS IMITUH/PA.

JlnaroHasp mpaBUIIbHOM YETHIPEXYTOJBHON MPU3MBI COCTABISET ¢ OOKOBOW I'PaHBIO yroll
60°. Haiinure 00beM MpU3MBI, €CJIM CTOPOHA OCHOBaHHUS 6 CM.

Jnametp mapa paBeH BbICOTE KOHYCA, 00pa3yrolas KOTOPOro COCTABISET C MITOCKOCTHIO
ocHoBaHus yron 60°. HaliTu oTHOmIeHHE 00BEMOB KOHYCA U I11apa.

Pannyc mapa paBen R=5. Haiinure nmomaap oJHON TOBEPXHOCTH BIIMCAHHOTO B IIAp
KyOa.

Pannycel ocHOBaHMi yC€UeHHOTO KOHYca paBHBI 4 ¢cM U 12 cM, a oOpasyroliasi paBHa
17cm. HalimuTe: a) BRICOTY yCEUEHHOTO KOHYCA; 0) IUIONIAlb OCEBOTO CEUCHUS.

B ocHoBaHuu npaBuiibHO# uyeTbIipexyroiabHoil npusmel ABCDA B C;D; nexut kBaapar
co ctopoHo# 8 cMm. [luaronans npusmbsl AC; oOpasyeT ¢ mockocTbio ocHoBanus ABCD
yroza 30°. Haiinute BBICOTY TPU3MBI U TUTOIIAb TIOJTHOM MOBEPXHOCTH.

4 Cucrema oueHuBanus komiuiekTa @OC Tekylero KOHTpPOJsi 1 NPOMeKYTOYHOM

aTTeCTallun

[Ipu onleHMBaHWUU MPAKTHUUYECKON M CAMOCTOSTENHHOM paboThl U HOpPM MPOMEKYTOUHON

arTrecrauu O6yanOHICFOCH YUUTBIBACTCA CICAYIOMICC:

- KQUeCTBO BBITIONHEHUS MPAKTUUECKOM YacTH paboThI;

- KauecTBO 0(hOpMJIEHHUS OTYETa MO padoTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3alTUTE PAOOTHI.

Kaxxnprit Bug paboThI OIIEHUBAETCS 110 TISATH OABHOM IITKAJIE.

«5» (0TIMYHO) — 3a MIyOOKOE U TOJHOE OBIA/ICHHUE COACpKAHUEM yu4eOHOro MaTrepHuaa,

B KOTOPOM OO0ydYaromuiicss cBOOOJHO U YBEPEHHO OPHEHTHUPYETCS; 3a YMEHHE MNPaKTUYECKU
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IPUMEHSATHh TEOPETUYECKHE 3HAHUS, BHICKa3bIBaTh M 00OCHOBBIBATH CBOM CYXJeHHs. O1eHKa «5»
(OTNIMYHO) TpenoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsl MOJIHO OCBOWJI Y4eOHBIM Marepuall, BilaaeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTHPYETCSs B M3yYEHHOM MaTepuaje, OCO3HAHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJAEP)KaHUE U
¢dbopMa oTBEeTa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (YHIOBIETBOPUTEIHHO) — €CJIM O0yJaIoONuiicss 0OHAPYKUBACT 3HAHUE W TTOHUMAHHE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuasia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH, B NPUMEHEHHU TEOPETUYECKUX 3HAHUM IIPU OTBETE HA MPAKTHUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J0Ka3aTelIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €clid OOy4YalolIMiC HUMEET pPa3pO3HEHHBIE,
OeccucTeMHBbIC 3HAHMS, JOIMYCKAaeT OLIMOKU B ONpPENEICHUU 0a30BBIX MOHATHUN, MCKAXaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT.

[IpakTryeckas paboTa OLIEHUBACTCS MAKCUMAJIbHO OLEHKOM «5» (OTIMYHO).

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

1o pe3ynbTaram OlLIEHHBAaHUS BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oniennBanust pemieHui 3aaad.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIbHBIA AJFOPUTM DPELIEHUS 3aJauyM, B JIOTMYECKOM
paccyXJIeHUHU, B BRLIOOpPE HOPMATHUBHBIX UICTOYHUKOB M PEIICHUU HET OIIMNOOK, MOJy4YeH BEPHBIN
OTBET, 33Jla4ya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpomIo) — COCTaBJE€H MPABWJIbHBIN aJrOpUTM pEUICHHs 3a/ladd, B JIOTHUYECKOM
pacCyXJ€HMM U pEIIeHHH HEeT CYUIECTBEHHBIX OLIMOOK; MpaBWJIBHO CHAEJaH BbIOOD
HOPMATUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUs, HO 3a/laya pellieHa HepalHoOHAIbHBIM
CI0coO0M MIIM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, [T0JIy4€H BEPHbIN OTBET.

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

«2» (HEeyI0BJIETBOPUTEIIBHO) — 3a/1a4a peIIeHa HENPABUIBHO.

Kpurepun oueHuBaHusi CAMOCTOSITEIbHBIX PadoT.

Kpurepuu oniennBanust pemieHuit 3aaau.

«5» (OTAMYHO) — COCTaBJIEH MPABUJIBHBIN QJITOPUTM pELICHMs 3a/1adyM, B JIOTHYECKOM
paccyXaeHuH, B BBIOOpE HOPMATUBHBIX UCTOYHUKOB U PEILIEHUHU HET OIINOOK, IOJyYeH BEPHBIN
OTBET, 3a/1a4a PelleHa pallMOHAIbHBIM CIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aJITOPUTM pEIICHUs 3aJa4yd, B JIOTMUECKOM
pacCy)KIeHMH M peIIeHWH HeT CYIIECTBEHHbIX OMMOOK; MpaBWIBHO CJelaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIlEeHUs, HO 3a/laya pellieHa HepalloHAIbHBIM
Croco0OM WIIM IONYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIINOOK, OJIy4YeH BEpHBIN OTBET.

«3» (yIOBIETBOPUTEILHO) — 3a/JlaHUE BBHITIOJIHEHO, B JIOTHYECKOM DPACCYXXJIECHUU HET
CYIIECTBEHHBIX OIIMOOK, HO JIOMYILEHbl CYIIECTBEHHbIE OMIMOKH B BBIOOPE HOPMATHBHBIX
MCTOYHUKOB; 3aJ1a4ya pellieHa He MOJIHOCThIO WX B OOLIEM BHJIE.

«2» (HeylOBJIETBOPUTENHHO) — 33/1a4a pelieHa HePaBUIbHO.

Kpurepun oneHuBaHMs KOHTPOJIBLHBIX PadoT.

«5» (otmnunO) — pemieHo 81-100% 3aganuid.

«» (xoporo) — pemeno 61 — 80% 3amanuii.

«3» (yIOBJIETBOPUTENBLHO) — pemieHo 41 — 60% 3ananuil.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amanui.

Kpurepun onenuBanns 1upgepeHINPOBAHHOIO 3a4eTa

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

— BBINIOJIHEHO MPABMIIbHO 6-8 3a/1aHuil — olleHKa «Xopoto» (55— 79%);

— BBITNOJIHEHO IPABWIBHO 4-6 3aJaHUI — OLIEHKA «yIOBJIETBOPUTEIBHOY

(36-54%);
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— BBINIOJIHEHO MpaBUiIbHO 0-3 3a7aHUMN — OLIEHKA «HEYA0BIETBOPUTEIHHOY
(0-35%).
Kputepun oneHnBaHus 0TBETOB 10 IK3aMEHALIMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHUBAETCS MAaKCUMAalIbHO OIICHKOW «5»
(OTIMYHO).

[TepBrbIit BOPOC MaKCUMaIBHO OIEHUBAETCS OLIEHKOU «5» (OTIIMYHO).

Kaxxnas u3 AByx 3a/1a4 OLIEHHUBAETCS OTIEIBHO MAaKCUMAJIBHO OIIEHKOHM «5» (OTJIMYHO).

[To pe3ynbTaram OlleHWBaHUS BCEX TPEX 3a/laHUM OLIEHKAa COOTBETCTBYET CpEIHEH.
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