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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OIIEHOYHBIX CPEICTB

KonTtpoasHo-oneHounsie cpeacta (KOC) npennaznaueHbl 4151 KOHTPOJIS U
OIICHKH 00pa30BaTeIbHBIX JOCTHKCHUN 00YJarOmIUXCs, OCBOUBIINX MPOTPAMMY
yueoHou nuctuminael OYI1.03 MaTtemaruka.

KOC BximrouarOT KOHTPOJIbHBIC MaTepHajabl IS TMPOBEACHHUS TEKYIIETO
KOHTPOJII M TPOMEKYTOYHOH arrecranmu B ¢dopme — auddepeHIHpOBaHHOTO
3a4yeTa ¥ DK3aMeHa.

Pe3lebmambl 0C60€HUA yll86H0ii 0uCl(unJlqul, noéﬂeofcamue npoeepke

Pe3yabTaTnl 00yueHust Tun 3aganus
(00bEKTHI OLIEHUBAHUS)

JUYHOCTHBIX: YcrHblil onpoc

— cOPMUPOBAHHOCTDb MPEICTABJIEHUNA O MaTeMaTUKe KakK | IPaKTUYECKHE
YHUBEPCAJIbHOM SA3BIKE HAYKW, CPEIOCTBE MOOEJINPOBaAHUSA | 3alaHUA
SIBJIEHUM U MIPOITECCOB, UEeAX U MeT0JIaX MaTeMAaTUKMU; TCCTUPOBAHKNEC

— [OHHUMAHWE 3HAYMMOCTA MATEMATHKH I HAy4HO- | IPAKTHYCCKHE PAOOTHI
TEeXHUYECKOT0 mIporpecca, cdOpMUPOBAHHOCTb OTHOIIEHUS
K MaTeMaTHKe KaK K YacTU O0IedYeI0BeYEeCKOU KYJIbTYPHI
yepe3 3HAKOMCTBO C WCTOpHMENM pPa3BUTUA MaTeMaTUKH,
9BOJIIOIIME MaTeMaTHUYEeCKUX HJIeH;

— pa3BUTHE JIOTHYECKOT0 MHBINIJIEHUSI, TPOCTPAHCTBEHHOTO
BOOOpAaKeHMUsI, AJITOPUTMUIECKOM KYJIbTYPhI, KPUTHYHOCTH
MBIIIIJIGHUSI Ha yPOBHE, HEOOXOIOMMOM [IJI OyIyIei
IPOPECCUOHAILHOM JIeATeJIbHOCTHA, [JIs1 HPOJOJIKEeHUS
0o0pas3oBaHUA M CAaMOOOPA30BAHMNS,

— OBJaJieHWe MaTeMaTUJYeCKUMHU 3HAHUSIMH U YMEHUSIMU,
HEeOOXOIUMBIMHU B TIOBCETHEBHOM IKU3HU, JJISI OCBOEHUS
CMEYKHBIX €CTEeCTBEHHO-HAYYHBIX JTACITATLITITH "
JTUCITATLIINH TPO(eCcCHOHAIBHOT0 ITUKJIA, JJIS ITOJIYUYeHUS
oOpa3oBaHUsI B 00JIACTAX, He TPeOYIIIUX yIrIyOJeHHOM
MaTeMaTHUYeCKON MOATOTOBKY;

— TOTOBHOCTH W CIIOCOOHOCTH K OOPA30BAHUIO, B TOM YHCJIE
caMo00pa30BaHMIO, HAa NOPOTSKEHHWM BCeH  JKU3HU,
CO3HATeJIbHOEe OTHOIIIeHWEe K HelpPephIBHOMY 00pa30BaHUIO
Kak YCJIOBUIO YCIIETITHOM IpodpeccoHATIHLHOMN "
OOIIIEeCTBEHHOM [1eATeJILHOCTH,

— TOTOBHOCTh ¥ CIIOCOOHOCTH K CAMOCTOATEJILHON TBOPYECKOM
U OTBETCTBEHHOU JesTeJIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHOII paboTe, COTPYIHHUYECTBY CO
CBEPCTHUKAMU B 00pa3oBaTeIbHOMI, 00ITIeCTBEHHO
TIOJIE3HOM, y4YeOHO-HCCJIeq0BATEIbCKOM, IIPOEKTHON U
JIPYTUX BUOAAX OeITeJIbHOCTH,

— OTHOIIIeHWEe K IIPOhecCHOHATbHON IeATeJbHOCTH KaK

BO3MOYKHOCTH yU4acTUA B pellesnn JINYHBIX,
OOIIIECTBEHHEIX, TOCYJAaPCTBEHHBIX, OOIIEHAIIMOHAIbHBIX
Ipo0JIeM;

Memanpe()Memelx:
— yYMeHHe CaMOCTOATEJIbHO OIIpedeJIdTh IIeJI JedTeJIbHOCTH




W COCTABJIATH IIJIAHBI eSATEeJIbHOCTU; CaMOCTOSATEJIbHO
OCYHIEeCTBJISITH, KOHTPOJIUPOBATH ¥  KOPPEKTHUPOBATH
J1eATeJIbHOCTD; UCII0JIb30BATh BCE BO3MOYKHBIE PECYPCHI JIJIs
JIOCTHKEHUS II0OCTaBJIEHHBIX ITeJIel M peasin3aniui I1JIAaHOB
IeITeJIbHOCTH; BBIOMpATh  YCIEIIHLIE CTPaTeruud B
Pa3IUYHBIX CUTYaIUAX;

yMeHNe IIPOAYKTHBHO OOIIATHCS M B3aHMMOIEHCTBOBATH B
IIpoliecce COBMECTHOM JesATeJIbHOCTHU, YYUTHIBATh ITO3UITUH

IPYTHUX VIACTHHUKOB JIesITeJIbHOCTH, adppexrTHBHO
pasperraTth KOH(PJIUKTEL,
BJIAICHHE HAaBBIKAMH II03HABATEJILHOII, yueOHO-

HCCJIe0BaATEILCKOM u IIPOEKTHOM JeaTeJIbHOCTH,
HABBIKAMH  pa3pelleHus IpobjieM;  CIIOCOOHOCTH U
TOTOBHOCTH K  CaMOCTOSTEJIbHOMY  IIOMCKY  METOI0B
penieHnsda IpaKTUYeCcKUX 3aj/iad, IIPUMEHEHUI0 Pa3JTUIHBIX
METOJIOB ITO3HAHNI;
TOTOBHOCTD u CIIOCOOHOCTH K CaMOCTOSITEeJILHOM
MH(OPMAIIHOHHO-II03HaBaTEeJIbHOMI IesaTeJTbHOCTH,
BRKJIIOUAs yMeHHe OpPHUEeHTHPOBATHCA B  PA3JTHYHBIX
MCTOYHHKAX MH@POPMAIINY, KPUTHUYECKH OIEHHBATHL U
MHTEPHPETUPOBATL  HMHMOPMAIAIO,  MHOJIydaeMylo K3
PA3JIMYHBIX ICTOYHUKOB;
BJIaJeHHe SA3bIKOBBIMU CpeJCTBAMU: YMeHUe SICHO, JIOTUYHO
M TOYHO H3JIaraTh CBOI TOYKY 3pPEHUs, HCIIOJIH30BATh
aJlIeKBaTHEIE SI3BIKOBEIE CPEICTBA;
BJIAJleHMEe HAaBBIKAMH II03HABATEJbHON pedIeKCHr Kak
OCO3HAHUS COBEPIIAEMBIX JeHUCTBUUA U MBICJIUTEIbHBIX
IPOILECCOB, UX Pe3yJIbTAaTOB U OCHOBAHUM, TPAHUIL CBOETO
3HaHMA 1 He3HaHWsd, HOBLIX II03HABATEJHLHBIX 33Ja4 U
CPeICTB JIJISI UX TOCTUKEHUS,;
11eJIeyCTPEMJIEHHOCTh B IIOMCKAxX U TPUHATUU PeEIIeHU,
CcO00PAa3UTETIHLHOCTD u UHTYUIAA, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX peJcTaBJICHUH]; CIIOCOOHOCTE
BOCOPUHUMATDH KPAcoTy ¥ TapMOHUIO MUPA;

NpeoOMemHbIX:
chOopMHPOBAHHOCTEL IIPENCTABJICHUIA O MaTEeMATHKE Kak
YacTU MHUPOBOM KYJBTYPHl MW MeCTe MaTeMaTUKd B
COBPEMEHHOU ITUBUIN3AIINH, CII0OC00aX OIIHMCAHNSA IBJIEHUHA
peaJyIbHOTO MHUpa Ha MaTeMaTU4YeCKOM SI3bIKE;
chOopMHUPOBAHHOCTDL IIPEACTABJICHHUN O MaTeMaTUIECKUX
MOHATUAX KaK BaKHEUIINX MaTeMaTHYeCKUX MOJesIsax,
TIO3BOJIAIONIUX OIMCHIBATH U M3y4daThb pa3Hble IIPOIECCHl 1
SABJIEHUS; IIOHHMAHME BO3MOKHOCTH aKCHOMATHYECKOTO
IIOCTPOEHUS MaTeMaTHIECKHUX TEOPII;
BJIQJeHNEe MeToJaMHU JOKa3aTeJbCTB ¥  aJITOPUTMOB

pernieHudg, YMeHue ux IIPMMEHATD, ITPOBOOUTDH
AORa3aTeJIbHbIEC PACCYXRICHUA B X0[€ PEeIlIeHud 3aJa4,
BJIageHUe CTaHJAPTHBIMHA IIpueMaMu penmeHua

PanmyoOHAJJIBbHBIX KW HWMpPPaIlMOHAJIBHBIX, IIOKa3aTEJIbHDbIX,
CTEII€HHBIX, TPUTOHOMETPHMYIECCKUX ypaBHeHI/Iﬁ 48




HEepaBeHCTB, HX CHCTEM; HCIOJb30BAHHE TIOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YHCJIE OJIS IIOMCKA IIyTH
pelleHnss W WJUIIOCTPAIIMK PeIleHWs ypaBHEHHH U
HEepPaBEeHCTB;

chopMHPOBAHHOCTL  IIPeACTaBJeHHH 00  OCHOBHBIX
IIOHATHUSAX MAaTEeMATHYEeCKOr0 aHaJIM3a M HMX CBOMCTBAX,
BJIaJIeHHE yMEHHEM XapaKTepH30BATHb IIOBEIeHHEe (PYyHK-
I, WCIIOJIb30BAHME IIOJIYYEHHBIX 3HAHUM JJIS OIMMCAHMS
¥ aHaJIN3a PeaJIbHBIX 3aBUCHUMOCTE;

BJIAJ€HHE OCHOBHBIMH IIOHSATHUSAMH O INIOCKHX U
IIPOCTPAHCTBEHHBIX  IeOMETPHYECKHX  (urypax, Hux
OCHOBHBIX  CBOMCTBAX;  C(OOPMHUPOBAHHOCTH  yMEHHS
pacmo3HaBaTh TeoMeTpUYecKHe (PUrypbl Ha dYepTesKax,
MOJIeJIAX M B pPeaJIbHOM MHpe; IIPUMEHEHNEe H3YYeHHBIX
CBOMCTB T'€OMETPHYECKUX (pUryp u POpMyJI IJIS PelleHUs
reoOMeTPUYECKUX 3aJa4 ¢ 3a7a4 C I[IPaKTUYECKUM

coJlepsKaHUEM;
chopMHpPOBAHHOCTh IIPEACTABJIEHUII O IIpolleccax o
SIBJICHUSAX, UMEIOTuX BEPOSITHOCTHBIHN xXapakTep,

CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPeaJbHOM MHUpe,
OCHOBHBIX ITOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;
yMeHUM HaXOJITUTh u OIleHUBATD BEPOSITHOCTH
HACTYILJICHUS COOBITHII B IIPOCTEHINNX IIPAKTAYECKIX
CATyaIlTUsIX ¥ OCHOBHBIE XaPaKTEPUCTHUKU CJIIyYaHHBIX
BEJINYUH,;

BJIaJIeHUE HaBBIKAMU UCIOJIL30BAHUS TOTOBBIX
KOMITHIOTEPHBIX ITPOrpaMM OPU pelleHruu 3aad.




2. ®opMBI M METOAbI KOHTPOJISI

2.1. B pe3ynbrare arTecTanuu no y4eOHON JUCIUIUIMHE OCYIIECTBIIAETCS KOMIUIEKCHAs MPOBEPKA CIEAYIONUX YMEHUN U 3HAaHUI:

HanmenoBaHue TeMbl

HanmenoBanue KOHTPOJIbHO-OLIE€HOYHOI'O CPCACTBA

Texynui KOHTPOJIb IIpomexyTounas
aTTecTanus

1 cemectp

BBenenue

®poHTaTIBHBINA OITPOC HuddepenurpoBaHHbIT
WHJIMBUIyaJIbHBIN OMPOC 3auyeT
npakTHueckas paboTa

Tema 1.1. Heable n panuoHaibHbIE YHCIA

®poHTaTBHBINA OITPOC
WHIUBUYaJTIbHBINA OIIPOC
IpaKTH4YecKasi pabora

Tema 1.2. [leiicTBUTe/IbHBIE YUCJIA

@pPOHTAIBHBIN OIIPOC
WH/IMBUYaJIbHBINA Onpoc
IpakTHyeckas paboTa

Tema 1.3. [Ipudian:keHnbie Borunciaenns. KomniexkcHoie yucaa.

OpoHTaATBHBINA OITPOC
WHJIUBUYaJIbHBINA OIIPOC
npakTHueckas paboTa

Tema 2.1.1. ApudmeTuuecKkuii KOpeHb HATYPAJIbHON CTENEeHH

@pOHTAIBHBIN ONPOC
WH/IMBUIYaJIbHBINA Ompoc
IpaKTU4ecKas pabora

Tema 2.1.2. CTeneHb ¢ pAIUOHAJIBHBIM M 1elCTBUTEIbHBIM MOKAa3aTeJIeM

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTuyeckas padora

Tema 2.2.1. Jlorapu¢mbi

@pOHTAIBHBIN ONPOC
WH/IMBUYaJIbHBINA Ompoc
MpakTU4eckas pabora

Tema 2.2.2. CBoiicTBa Jiorapu(MoB

OpOHTAIBHBIN OIIPOC
WHIUBUYyaTbHBIA OIIPOC
MpaKTU4eckas pabora

Tema 2.2.3. HatypanbHble U AecITHYHBIE JOTapu(pMbl

DpOHTAIBHBII OIIPOC




WH]JIMBUIyaIbHBIN OMPOC
npakTHyeckas paboTa

Tema 2.3. [IpeoGpazoBanue ajgredpanyecKux BbIPaKeHH.

@pPOHTAIBHBIN OIIPOC
UHIMBUYaJIbHBINA onpoc
IIpaKkTU4eckas padbora

Tema 3.1. AkcHOMBI cTepeoMeTpru. B3auMHoe pacnoJiozkeHne NpsiMbIX B IPOCTPAHCTBE

®poHTaATIBHBINA OITPOC
WHJMBUYaJIbHbBINA OIIPOC
npakTHyeckas paboTa

Tema 3.2. [IapannenbHocTh NpsAMON U MIockocTU. [lapasienbHOCTh MIOCKOCTElH

@pPOHTAIBHBIN OIIPOC
UHIMBUYaJIbHBINA onpoc
IpakTHyeckas padora

Tema 3.3. Terpasap u napajienenumnes

OpoHTaTBHBINA OITPOC
WHJIUBUIYaIbHBINA OIIPOC
IpaKTHYecKas pabora

Tema 3.4. [lepneHANKYJISIPHOCTH NPSIMBIX U MJI0CKOCTEN

@pPOHTAIBHBIN OIIPOC
WH/IMBUYaJIbHBINA Onpoc
IpakTHyeckas paboTa

Tema 3.5. Teopema 0 Tpex neprneHIUKYJIsIpax

@pPOHTAIBHBIN OIIPOC
UH/IMBUYaJIbHBINA Onpoc
IpaKTU4ecKas pabora

Tema 3.6. [lepnienauKyJsipHbIe MJIOCKOCTH

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTHyeckas paboTa

Tema 4.1. Ji1eMeHTbI KOMONHATOPUKH

@pOHTAIBHBIN ONPOC
VH/IMBUYaJIbHBINA Ompoc
IpaKTU4ecKas pabora

Tema 4.2. Bunom HeloToHa n TpeyrojbHuk Iackans

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
MpakTU4eckas pabora

Tema 5.1. [IpamoyroybHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE

@pOHTAIBHBIN ONPOC
WHAWBUIYaTbHBIA Ompoc
MpakTU4eckas pabora

Tema 5.2. BekTopbl B IPOCTPAHCTBE

DpOHTAIBHBII OIIPOC




WH]JIMBUIyaIbHBIN OMPOC
npakTHyeckas paboTa

Tema 5.3. CkajsipHoe npou3BeJeHNe BEKTOPOB

@pPOHTAIBHBIN OIIPOC
UHIMBUYaJIbHBINA onpoc
IIpaKkTU4eckas padbora

Tema 6.1. Paninannas Mepa yria. BpamareiabHoe apu:xenne. CHHYC, KOCHHYC, TAHT€HC H
KOTAHI'€HC YHca

®poHTaATIBHBINA OITPOC
WHJMBUYaJIbHbBINA OIIPOC
npakTHyeckas paboTa

Tema 6.2. Tpuronomerpudeckue ToK1eCTBa

@pPOHTAIBHBIN OIIPOC
UHIMBUYaJIbHBINA onpoc
pakTHyeckas pabota

Tema 6.3. IIpeoOpa3oBaHusi NpocTeHIINX TPUTOHOMETPUYECKUX BbIPasKeHHI

OpoHTaTBHBINA OITPOC
WHJIUBUIYaIbHBINA OIIPOC
IpaKTHYecKas pabora

Tema 6.4. [IpocTeiilne TPUroHoMeTpuYecKHe YypaBHeHNsI U HEPABEHCTBA. APKCHHYC,
APKKOCHHYC, APKTAHTe€HC YUCJIa

@pPOHTAIBHBIN OIIPOC
WH/IMBUYaJIbHBINA Onpoc
IpakTHyeckas paboTa

Tema 7.1. CreneHHasi pyHKLUs, ee CBOIiCTBA M rpaduk

@pPOHTAIBHBIN OIIPOC
UH/IMBUYaJIbHBINA Onpoc
IpaKTU4ecKas pabora

Tema 7.2. B3aumuo o6paTHbie PyHKINU

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTuyeckas padora

Tema 7.3. Iloka3aTejabHas pyHKIMA, ee CBOIICTBA U I'paduk

@pOHTAIBHBIN ONPOC
VH/IMBUYaJIbHBINA Ompoc
IpaKTU4ecKas pabora

Tema 7.4. Jlorapupmudeckas ¢pyHKms, ee cBOMcTBA U rpaduk

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
pakTHyeckas pabora

Tema 7.5. O0J1acTh onpeaeeHUs] 1 MHOKECTBO 3HAYEHUH TPUTOHOMeTPHYeCKHUX (PYHKIUH

@pOHTAIBHBIN ONPOC
WHAWBUIYaTbHBIA Ompoc
MpakTU4eckas pabora

Tema 7.6. HeTHOCTb, HEYETHOCTD, IEPHOAUYHOCTL TPUTOHOMETPHYCCKUX PYHKIMI

DpOHTAIBHBII OIIPOC




WH]JIMBUIyaIbHBIN OMPOC
npakTHyeckas paboTa

Tema 7.7. CBoiicTBa pyHKIIUM

@pPOHTAIBHBIN OIIPOC
UHIMBUYaJIbHBINA onpoc
IIpaKkTU4eckas padbora

Tema 7.8. O0paTHble TpUrOHOMeTpHYecKHe GYHKIIMH

®poHTaATIBHBINA OITPOC
WHJMBUYaJIbHbBINA OIIPOC
npakTHyeckas paboTa

2 cemecTp

Tema 8.1.1. Ilpuzma

@pPOHTAIBHBIN ONIPOC
WH/IMBUYaJIbHBINA Onpoc
IpakTHyeckas paboTa

Tema 8.1.2. [lupamusga

OpoHTaTBHBINA OITPOC
WHJIUBUYaJIbHBINA OIIPOC
IpaKTH4YecKasi pabora

Paznen 8.2. Tena BpameHust

@pPOHTAIBHBIN OIIPOC
WH/IMBUYaJIbHBINA Onpoc
IpakTHyeckas paboTa

Tema 8.2.1. Huanuap

®poHTaTBHBINA OITPOC
WHIUBUYaTbHBIA OIIPOC
npakTHueckas paboTa

Tema 8.2.2. Konyc

@pOHTAIBHBIN ONPOC
WH/IMBUIYaJbHBINA Oompoc
IpaKTU4ecKas pabora

Tema 8.2.3. Cepa u map

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTHyeckas paboTa

Tema 9.1.1. YucJioBble mocjie10BaTeJILHOCTH U UX cBoiicTBa. [Ipenesa uncioBoii
MOCJIeI0BATEILHOCTH

OpOHTAIBHBIN OIIPOC
WHIUBUYyaTbHBIA OIIPOC
MpaKTU4eckas pabora

Tema 9.1.2. Ilpenen unciaoBoii nocjaenopareabHocTH. CymMMa GeCKOHeYHOMH
reoMeTpPUYeCcKOii mporpeccun

@pOHTAIBHBIN OIPOC
WHAMBUIYaTbHBIA Ompoc
MpakTU4eckas pabora

9K3aMCH
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Tema 9.2.1. [Ipenen pyHkuuu

@pPOHTAIBHBIN ONIPOC
VHAWBHUYaJIbHBIN OIIPOC
IIpaKkTU4ecKas padbora

Tema 9.2.2. Ilpon3BogHasi. AJITOPUTM HAXOXKIEHHS IPOU3BOIHON

®poHTaTIBHBINA OITPOC
WHJIMBUYaJIbHbBIA OIIPOC
npakTHyeckas paboTa

Tema 9.2.3. IIpousBoanasi creneHHoOl GyHKIUT

@pPOHTAIBHBIN OIIPOC
UHMBUYaJbHBINA onpoc
IIpaKTU4ecKas padbora

Tema 9.2.4. Ilpasuna quddepeHnupoBanus

®poHTaTIBHBINA OITPOC
WHJIUBUYaJIbHBINA OIIPOC
npakTHueckas paboTa

Tema 9.2.5. IIpou3BoaHbIE HEKOTOPHIX IJTEMEHTAPHBIX PYHKIMH

@pPOHTAIBHBIN OIPOC
WH/IMBUYaJIbHBINA Oonpoc
IpakTHyeckas paboTa

Tema 9.2.6. YpaBHeHHe KacaTeJIbHOI K rpaguky GpyHkmmun

OpoHTaATBHBINA OITPOC
WHIUBUYaIbHBINA OIIPOC
IpaKTH4YecKas pabora

Tema 9.2.7. IIlpuMeHeHne NPOU3BOAHOM AJs Ucc/IeJ0BaHUsI PYHKIIMHA HA MOHOTOHHOCTH U
IKCTPEMYMbI

OpoHTaTBHBINA OITPOC
WHIUBUYaTbHBIA OIIPOC
npakTHueckas paboTa

Tema 9.2.8. [IpumMeHeHu e TPOU3BOIHOM VI HAXO0MKIEHHS] HAMOO/IbIIIEr0 U HAMMEHBIIETr 0
3HAYEHHU HeNpepbIBHON QyHKIMHU

@pOHTAIBHBIN ONPOC
WH/IMBUIYaJbHBINA Oompoc
IpaKkTU4ecKas pabora

Tema 9.2.9. IlpumeneHue NPOU3BOAHON K MOCTPOEHUIO rPaduKoB PyHKIMIT

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTuyeckas padora

Tema 10.1. IlepBooGpa3nasn

@pOHTAIBHBIN OIPOC
WHAMBUIYaTbHBIA Ompoc
MpakTU4eckas pabora

Tema 10.2. Ilnomagbs KPUBOJIMHEITHON TPaneMy U HHTETPAJI

OpOHTAIBHBIN ONIPOC
WHIUBUYyaTbHBIA OIIPOC
MpaKTU4eckas pabora
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Tema 11.1.1. BeposiTHOCTH COOBITHUSI

@pPOHTAIBHBIN ONIPOC
VHAWBHUYaJIbHBIN OIIPOC
IIpaKkTU4ecKas padbora

Tema 11.1.2. /luckpeTHas ciay4aiiHasi BeJJMUMHA

®poHTaTIBHBINA OITPOC
WHJIMBUYaJIbHbBIA OIIPOC
npakTHyeckas paboTa

Paznea 11.2. Dj1eMeHTHI MATEMATHYECKOH CTATHCTHKH

@pPOHTAIBHBIN OIIPOC
UHMBUYaJbHBINA onpoc
IIpaKTU4ecKas padbora

Tema 11.2.1. IlousiTHe 0 3a0a4aX MAaTEeMaTHYECKOI CTATHCTHKH.

®poHTaTIBHBINA OITPOC
WHJIUBUYaJIbHBINA OIIPOC
npakTHueckas paboTa

Tema 12.1. PaBHoCH/IbHbIE YPABHEHUS] U HEPABEHCTBA

@pPOHTAIBHBIN OIPOC
WH/IMBUYaJIbHBINA Oonpoc
IpakTHyeckas paboTa

Tema 12.2. UppauuoHajbHble ypaBHEHHSs

OpoHTaATBHBINA OITPOC
WHIUBUYaIbHBINA OIIPOC
IpaKTH4YecKas pabora

Tema 12.3. UppanuoHajibHble HEPaBEHCTBA

OpoHTaTBHBINA OITPOC
WHIUBUYaTbHBIA OIIPOC
npakTHueckas paboTa

Tema 12.4. Iloka3aTesibHbIe ypABHEHUS

@pOHTAIBHBIN ONPOC
WH/IMBUIYaJbHBINA Oompoc
IpaKTU4ecKas pabora

Tema 12.5. Iloka3zaTebHbIe HEPABEHCTBA

OpOHTAIBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
npakTuyeckas padora

Tema 12.6. Cuctembl I0Ka3aTeJIbHbIX YPABHEHHIT U HEPABEHCTB

@pOHTAIBHBIN OIPOC
WHAMBUIYaTbHBIA Ompoc
MpakTU4eckas pabora

Tema 12.7. Jlorapudpmuyeckne ypaBHeHHs

OpOHTAIBHBIN ONIPOC
WHIUBUYyaTbHBIA OIIPOC
MpaKTU4eckas pabora
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Tema 12.8. Jlorapupmuueckne HepaBeHCTBA

@pPOHTAIBHBIN ONIPOC
VHAWBHUYaJIbHBIN OIIPOC
IIpaKkTU4ecKas padbora

Tema 12.9. Tpuronomerpudeckue ypapHeHus. PelieHusi TpMrOHOMeTpHYeCKHX
YPABHCHUH

®poHTaTIBHBINA OITPOC
WHJIMBUYaJIbHbBIA OIIPOC
npakTHyeckas paboTa

Tema 12.10. Pemienue npocreiilminx TPUrOHOMETPUUYECKHX HEPABEHCTB

@pPOHTAIBHBIN OIIPOC
UHMBUYaJbHBINA onpoc
IIpaKTU4ecKas padbora
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3. OueHoYHbIe CpeCTBA TEKYIIEro KOHTPOJIA

[IpenMeToM OIIEHKH CITyKaT YMEHHUS W 3HaHMs, npeaycMoTpeHHbie GI'OC
no guciuiinae OVYI1.03 MaremaTtuka, HanpaBieHHbIE HAa (OpMUPOBaAHUE OOIIMX

)41 HpO(I)eCCHOHaJIBHBIX KOMHCTCHHHﬁ.

(meXHOJZOZM}Z OUEHKU no ducuunﬂuﬂe nponucseleaemcs 6 coomeenmcmeuu Co
CYlQL!MngKOTZ aMCZ/!Z/lI’UZMHbl,' nponucanv munoesvle 3a0aHus Ol OUEHKU OCBOEHUA

YUeOHOU OUCYUNTUHDL, KpUMepUl OYeHKU)

Tunosble 3a1aHuA ISl OLEHKU OCBOEHNsI Y4eOHOM JUCHMILTUHBI
3agaHus 1Jis1 PoBeleHus] TEKYLero KOHTPoJIst

Paznen 1. PazBuTHe NOHATHS 0 YHUCJIE

TexkcT 3amanusa

Bapuanr 1
1B s | T2—6=+2 |:0,8+1,2
- Bemonsuts fefictsut: | £ =0 -% ¢ -4 :

2. JlaHbI yMCHa:
1

0,212112111...; —6,7; —0,(23); O; _E; 1;; J5-6: 10; 0,25 136: 7.

Belnucath T€ U3 HUX, KOTOPBIE SBJISIIOTCS: HATYPAJIbHBIMU; LEIBIMU;

palMOHAIBHBIMU; UPPALIMOHATBHBIMH.

3. 3anucaTh B BUJ€ KOHEYHOW WU OECKOHEUHON NEPHOJUUYECKOMN 1eCATHUHON
poOu:

13 5 2
—; 0)1=; 8)—-2—.
a) o5t 0133 ¢) =29
Bapuanr 2
7 17 1
i | 8——-2—|-2,7-4=:0,65
1. BEITOTHUTE IENCTBUS: ( 12 36) 3

2. JlaHbl yncha:
1

7 =98 —4130; O —2—5; 23%; 2J§+5; 11; 0,5; 152; 1,020220222..

Belnucath T€ U3 HUX, KOTOPBIE SBJISIIOTCS: HATYPAJIbHBIMU; LEIBIMU;
palMOHAIBHBIMU; UPPALIMOHATBHBIMH.
3. 3anucaTh B BUJ€ KOHEYHOW UM OECKOHEUHON MEPUOINYECKON AECITUIHON

poOu:

7 5 3

—: 0)—2—; 1—.
) 15 025 9l

Bapuanr -1
1. TokaxuTe, 4TO CyMMa JIBYX YETHBIX YUCEN €CTh YETHOE YHCIIO.
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2. HaliTu Bce HaTypalibHBIC YUCTIA X U Y Takue, 4To: a) 7X + 12y =50; 6) 5x —y
=17.

3. Haittu HOJ/] u HOK uucen: a) 255 u 510; 0) 154 u 210.

4. Beimucarb 10 pa3nuyuHbIX YUCEN, paCIOI0KEHHBIX MEXay urciaMmu: a) 0,123
u 0,456; 6)— 0,123 u—0,132.

5. Pemuts ypaBHeHue: a) [x +4|=5; 6) |x — 4| =10 —x|.

6. IToctpouts rpaduk GyHknun y = |x — 5.

Bapuaur - 2

1. Jlokaxkute, 4TO CymMMa IBYX HEYETHBIX YHCEII €CTh YETHOE YUCIIO.

2. Haiitu Bce HaTypaJIbHbIE YMCIIA X U Y TakHe, 4yTo: a) SXx —y =17;0) 5x — 11y
= 137.

3. Haiitu HOJ/] u HOK uucen: a)120 u 144; 6) 105 u 165.

4. Boinucats 10 pa3nuyuHbIX YKCEN, paCHIOI0KEHHBIX MEXy YUCIaMU: a)
0,123 u 0,1244; 6) — 1,9999 u -2.

5. Pemuth ypaBHenue: a) |x + 4| = -5; 0) [x —4 = |5x|.

6. [Toctpouts rpadux pyHKIMH Yy = |X + 3.

Bapuanr -1

1. {ns kommuiekcHbIX yucen z1 =3 — 21 u z2 = -1 + 41 HaliTh UX CyMMy U
MIPOU3BEJCHUE.

2. Beuncnute: )12 +1-2;60) 1 —i1+1.

3. JIJ1s1 KOMIUIEKCHOTO 4Kciia Z = 3 — 71 HalTH CONPsKEHHOE YUCIIO U
BBIUMCIIUTH YacTHOE 7/ Z7.

4. OTMETUTHh Ha KOOPAMHATHOM IIJIOCKOCTH TOYKH, COOTBETCTBYIOILINE
KOMIUIEKCHBIM unciaM z1 = 1 +2i, z2 = -2 451, z3 =2 + 3i, 24 = -9 +i,
z5=-3-2i

5. 3anucaTh KOMIUIEKCHOE YHUCIIO B CTAHAAPTHOM reoMeTpuueckoi gpopme: a) 5;
0) -2 + 2i.

6. Beruncaute azl +bz2 ,ecimzl =1+1,z22=1-1,a=2,b=-1.

Bapuanr - 2

1. nst komruiekcHbIX yucen z1= 4+21 u z2 =-3 -51 HaliTu uX pa3HOCTh U
POU3BEICHUE.

2. Beruucnute: a) 1 3 +i-3; 0) 1+i 1- 1

3. 7151 KOMIUIEKCHOTO 4Kciia Z = -5 +21 HalWTU CONPsKEHHOE U BBIYMCIIUTD
qJacTHoOE 7/Z7.
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4. OTMETHTh Ha KOOPJAMHATHON TJIOCKOCTH TOYKH, COOTBETCTBYIOIIINE
KOMIUIEKCHBIM ynuciaMm z1 =-5— 41,22 =1+81,23=-2 - 41,24 =8+ 1,25 =-1 —
8i.

5. 3amucaTh KOMIUIEKCHOE YHCJIO B CTAaHIAPTHOW TPUTOHOMETPUICCKOH hopme:
a)-8;0)4 + 4.

6. Beruucoures azl + bz2 ,ecmuz1 =-1+2i,z22=-1+2i,a=-4, b =-5.

Pasznea 2. KopHu, creneHy " Jjorapupmol

TexkcT 3a1anusa

Bapuanr 1

Pewmnte ypaBHeHUs:

a) VX+4=56) V/3x—2=4—x B) v4x+3=vx*+x-1 1) ¥2x+3=-3
Bapuanr 2

Pewmnte ypaBHeHUs:

a) VX+1=5 6) v3x—1=1-3x B) V3x-1=vx?+Xx—4 1) ¥3x-1=-5

Bapuant -1
BoeruncianTe:

a) V20-/5;
6) 3v/100*6v6400;
B) 2vX 4+ 5v25x — 3v/36x — 4V/9x;

r) 4V16 * 81 %;
1) 3V7 + 22 * 377 —V22.

Bapuant - 2

Berancaurs:
a) V250/16;
6) 4V500 * 4V/64

B) V16x + 3v/8x — 23v27x;

=5 V108
F)3 726\/%’

1).3V12 + /19 * 3v/12 — V/19.

Bapuanr — 1
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BeranciauTs:

a) (4a-2/3)3/2;

0)(xy2/3)-2(x2yl3) 2;

B) (4a-2/5)5/4 /(2a) -1/2 ;

r) 0,027 -1/3 -(1/6) -2+ 256 0 -3 -1 +5,50;
) 3 V722 - 3722

Bapuant - 2

Brrauciaurs:

a)(\2a4/3)6a6;
6)2x2y-3¢x-1y4/2Vy33)2;

B) (a4/3/2a5/3) -3,

r) €(3/4-05—7,5-4 -6/4 — (-2) -4 + 81 0,25 ;
m) 3 V12 +V19 - 3 V12 -V19.

BAPUAHT 1.

1. BerauciauTs:

a) log 21/8;

6) log 12\2/4;

B) log 0,0001;

r) log 4 32;

n) In 3.

2. YOpOoCTUTh BbIpaKEHUE:

a) log 18 + log » 3 - log » 27;
0) log 36 + log 3 16 + log 38;
B) logs 14 +1log ¢ 3-1loge7;

F) |Og 1/48 - |Og 143+ |Og 1/424;
n) log 3 16 - log 3 48 + log 3 27.
3. CpaBHUTH BBIPAKEHUS:

a) log 17 9 m log 117 10;

0) log 513 u log 5 15;

B) |Og 31lu IOg 3 10,

r) Ig \7 u 1g 3,5;

) 1g 0,9 ulg (0,9)2

BAPUAHT 2.
1. BeruucnuTs:
a) log 3 36/log 3 6;
0) log 2 l0g 2216;



B) 2 109, 6 - log 29;

r) log 19 3 \3/3;

n) log 4 5 +1log 4 0,008 + log 4 25.

2. YOpOoCTUTH BBIpaKEHUE:

a) 5logs3-1log, 8;

0) 6 log 5 0,2 + log ¢15;

B) 0,5 109 6 36 + log o5 3;

r) 3 log 36 - log »16;

n) log 2(2/3) + log 4(4/9).

3. CpaBHUTH BBIPAKEHUS:

a)lg48 —Ig9mlg2l—Ilg4,

0)10g 0,94 +10og 0,917 u 3 log 0,9 4;
B) log 411 +10g 4 9 m log 4 (11 + 9);
r)logos7 +10go39ulogos(7+9);
n) lg 1,08 u 1g (1,08) -1.

Pasznea 3. [IpsgaMble U IJIOCKOCTH B MPOCTPAHCTBE.

TexkcT 3a1anusa

1.

Bapuanr 1
[Imockocts a nepecekaer croponsl AB u BC tpeyronsnuka ABC B Toukax
D u E cootBercTBeHHO, mpuiem AC || o. Haiinure AC, ecmu BD: AD = 3:4
u DE =10 cm.
OTtpe3ok AB nepecekaer miockocts o, Touka C — cepennna AB. Uepes
Toukd A, B u C npoBeneHsl apaiebHbIe NPSIMbIE, IEPECEKAOITNE
IUIOCKOCTH O B Toukax A, By u C;. Hatimure CCy, ecitmt AA1=4 nm u BBy =
6 1M

Bapuanr 2
[Tnockocts P mepecekaer cropousl KM u MP tpeyronsauka KMP B Toukax
A u B cootBercTBeHHO, nnpuueMm KP || B. Haiimute KP, ecmtu MA: AK = 2.7
uAB=12cm.
OTtpe3ok AC nepecekaer miocKkocTsh o, Touka B — cepennina AC. Uepes
Touku A, B u C npoBeneHsl apauieibHbIE NPSIMBbIE, IEPECEKAIOITNE
IUIOCKOCTh O B Toukax Aj, By u Ci. Halinure BB1, eciin AA1= 14 n1m u CC,
=16 om

Bapuant - 1
1.CKOJIBKO IIOCKOCTEN B MTPOCTPAHCTBE MOYKHO IIPOBECTHU:

yepe3 TOUKY;
4yepe3 TPU Pa3IuIHbIC TOYKH;

gepe3 OJHY NPSIMYIO;

yepes3 JBe NepeceKaromuecs npsmbie?
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2. lan xy6 ABCDA1BICI1D1. Haiitu yron mexay npsmeiMua: AD u BB1; AC u
B1D1.

3. JJokaxkute, 4TO €CIM ABE NMPSAMBIE IEPIIEHANKYJIAPHBI OHOW INTIOCKOCTH, TO 3TH
NpsIMbIE MTAPAJUIECTBHBI.

4. B rerpasape MABC npoBeaute ceuenus yepes cepeauny peopa AB
napasuienbHo péopam AC u AM.

Bapuanr - 2

1. CKOJIBKO TIOCKOCTEH B IPOCTPAHCTBE MOKHO IMPOBECTH:
— qyepe3 IBE Pa3InyHbIC TOUKH;

— 9yepe3 YeThIPE TOUKY;

— gepe3 IpsIMYI0 U TOUKY;

yepe3 JIBE MepeceKaronuecs mpsiMble U TOUKY?
2. ,Z[aH ky0 ABCDAI1BI1CI1DI1. Haittu yron mexay npsimeimu: AD u A1D1; ACu
Al1D1.
3. JIOKa)XuTe, 4TO €CIIU ABE IUIOCKOCTH MEPIEHAUKYIISIPHBI OJTHON NPSMOMN, TO 3TH
IJIOCKOCTH IMapajlIeIbHBI.
4. B rerpasape MABC npoBeaute ceueHus uepes3 cepeauny pedpa AB
napasuiesnbHo péopam BC u CM.

Bapuant - 1

1. OTpe3ok AJIMHOM 1M HE MepeceKaeT MI0CKOCTh, KOHIIBI €r0 yAAJIEHbI OT
iockoctd Ha 0,5 u 0,3M. HaliquTe 1imHy NPOEKIUHA OTPE3Ka Ha IIIOCKOCTD.

2. BepxHHe KOHIIBI IBYX BEPTUKAIBHO CTOSALIUX CTOJOOB, y/1ad€HHbBIX Ha
paccTosiHue 3,4M, COeIMHEHBI NepekaauHoil. BeicoTa onHoro cronba 5,8M, a
npyroro 3,9m. Haiinute qiuHy nepeKiaauHbl.

3. W13 ToukH K MIOCKOCTH MPOBEACHBI IBE HaKIIOHHBIE, paBHbIE 10cM 1 17cMm.
Pa3HOCTh NPOEKIMI ITUX HAKJIIOHHBIX paBHa 9cM. HalinTe HaKIOHHBIE.

4. HeneprieHqukyIsipHbIE TIOCKOCTH O M 3 mepecekaroTcs o npsimoii MN. B
MJI0CKOCTH 3 13 TOUuku A mpoBenéH nepneHauxysap AB k npsmoit MN u u3 toi
e TOUKU A npoBenéH neprneHaukyiassp AC k miockocTu o. Jlokaxure, 4To yroia
ABC — nuHeilinblii yros asyrpanHoro yriia AMNC.

Bapuanr — 2

1. TenedhonHast mpoBoJOKa JIUHOMN 15M npoTsiHyTa OT TeNehOHHOTO CTO0A, TS
OHA MPUKpPEIJIEHa Ha BBICOTE 8M OT MOBEPXHOCTH 3€MJIH, K IOMY, I1e €&
npukpenuin Ha Beicote 20M. HaiinuTte paccTosiHre Mexay CTOI00M U JOMOM,
Ipearnosiaras, 4To MpoBOJIOKA HE TPOBUCAET.

2. 13 Touek A u B omny1ieHsl nepneHauKyJspbl Ha MI0ckocTh o. Haiiaure
paccTosiHie MeXAy Toukamu A u B, eciiv neprnieHAuKyIsipbl paBHbI 3M U 2M,
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paccTOsHUE MEXAY UX OCHOBAHMSAMU paBHO 2,4M, a oTpe30k AB He nepecekaet
MJIOCKOCTb.

3. U3 TOoUKHM K MIIOCKOCTHU MPOBE/ICHBI IBE HAKJIOHHBIE, OJTHA U3 KOTOPBIX Ha 26CM
oosbiie apyroi. [Ipoekniun HakIOHHBIX paBHbl 12¢cM u 40cm, HailauTe
HAaKJIOHHBIE.

4. B terpasape DABC Bce péGpa paBHbl, Touka M — cepenuna pedpa AC.
Hoxaxwure, uto yron DMB — nuneiinslii yron asyrpanHoro yria BACD.

Pasznea 4. KoMmOMHATOpPHKA

TexcT 3axaHus

Bapuanr 1

1. Omnpenenure BUA KOMOMHATOpHOro coeauHenus: B kmacce 30 yuammuxcs.
CKOJIBKMMU crocOOaMu MOXHO Ha3HauyaTh JABYX JAEKYPHBIX (pa3MelleHue,
NIEPECTAHOBKA, COYETaHuUE)?

2. Jlns ocBemeHuss COOBITHI B OJHOM M3 CTpaH OMIKHETO 3apyOeiKbs PEIICHO
OTIPAaBUTh TPEX KOPPECHOHJAEHTOB ra3eTbl. CKOJBKUMHU CHOcCOO0amMu 3TO
MOYKHO CJI€JIaTh, €CIIY B IITaTe 32 COTPYIHUKA?

3. B xmacce 30 yuamnmuxcsa. CKoIbKUMHU cIoco0aMu MOXKHO BBIOpaTh U3 Kiiacca
KOMaHIy U3 4 ydaimxcs JUisl y4acTUsl B OJIMMIIMAJIE 110 UCTOPUH, JINTEPAType,
PYCCKOMY U aHIJIMMCKOMY A3BIKaM?

4. CKOJIbKMMH CHOCOOaMH MOTYT JIE€BSTh YEJOBEK CECTh Ha JEBATH CTYJbEB,
CTOSIILIUX B psia?

5. B rpynne necsath npeaMeToB U IATh YPOKOB B JIeHb. CKOJIBKHUMH CIIOCOOaMU
MO>KHO COCTaBUTb PACIUCAHUE HA OJUH JCHb?

Bapuanr 2

1. Beibepute BuA KOMOMHATOpHOro coeauHeHus: B kmacce 30 ywammxcs.
CKOJBbKUMH CIOCOOaMU MOKHO BBIOpaTh 28 4eIOBEK Il OCEHHEro Kpocca
(pa3MeliieHue, MepecTaHoBKa, coUeTaHue)?

2. Jlns BwImosHEHUs1 OOEBOTO 3a/laHusl PEIICHO OTIPABUTHh TPEX Pa3BEIUMKOB.
CKOJIBKMMHU Ccrioco0aMu 3TO MOXKHO CJeNaTh, €CIH BBI3BAIUCH HATH Ha
3aganue 27 yenoBek?

3. B xmacce 25 ydyenukoB. CKOJBKMMH CIIOCOOaMH W3 HUX MOXHO COCTaBUTh
KOMaHJTy M3 YEThIPEX YEJIOBEK IS Y4acTUsi B KOHKYPCE APYIUTOB, KOHKYpCE
YTEIOB, B TAHIICBAJILHOM KOHKYpce U B MaPa3nentudeckom KOHKypce?

4. CKONbKUMH CIOCOO0aMU MOTYT CEMb YE€JIOBEK CECTh Ha CEMb CTYJIbEB, CTOSIINX
B psin?

5. CKOJBKUMH CIIOCOOaMU MOXKHO BBIOpaTh 4 Jiesierata Ha KOH(QEPEHIINIO, €CJIU B
rpymre 20 yenoBek?

Bapuanr 1
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1. Y4eHHuK MOMHHUT, 4yTO B (hOpMYJI€ a30THOM KUCIOTHI MoJpsia uayT OykBel H, N,
O ¥ 4TO €CTh OJJMH HWKHUI UHJIEKC — TO JIK JBOMKA, TO JIU TPOMKA.

a) HapucyiiTe nepeBo BO3MOXHBIX BAPUAHTOB, U3 KOTOPBIX YUEHUKY HPUIETCS
BBIOMPATH OTBET.

0) CKOJIbKO Cpeay HUX TEX, B KOTOPHIX HHAEKC CTOMT HE Ha BTOPOM MecTe?

B) Kak n3menurcs qepeBo BapuaHTOB, €CJIM YUYEHUK [IOMHUT, YTO HA IEPBOM MECTE
TOYHO cTOUT H, a mopsiiok ocTanbHbIX OyKB 3206117

r) Kak n3amenuTcs nepeBo BapuaHTOB, €CJIM OYKBBI MOTYT UJTH B JIIOOOM MOpsIIKe?

2. Berunciute: a) 6! + 7! 41+ 516) 166! + 7! 7! + 8!

3. BcTpeTunuce HECKOIBKO YETOBEK U CTAIM 370pOBATHCA JPYT C IPYTOM.
Pykonoxkaruii 66110 0T 60 10 70. CKOIBKO YETOBEK BCTPETUIIOCH, €CITU
W3BECTHO, YTO: a) KaXABIM 3J0POBAJICS C KAXIbIM; 0) TOJIBKO OJUH YEJIOBEK HE
3JI0pPOBAJICS HU C KEM; B) TOJIBKO JIBO€ HE MO3J0POBAIUCH MEXAY COOOM; T)
YETBEPO MO3/I0POBATUCH TOJIBKO MEX]Ty COOOM M OCTalbHBIE MMO3/I0POBAUCH
TOJBKO MEXK]Ty COOOH.

4. Berancouth: a) C2 17;06) C227-C 226
5. Pemnth ypaBHenue: C4 x=A 3 x

Bapuanr 2

1. 13 nsatu ognoknaccuui A, b, B, I', Tonbko B u [ apyxat co Bcemu, b npyxur,
kpome B u /I, Tonbko ¢ I', octanbHbie HE Ipy>KaT Mexay cobou. Jlis
MPOBEICHHS] COPEBHOBAHUS HAJI0 U3 3THX OJHOKJIACCHUIL BHIOPATH KallUTaHa U
€ro 3aMECTHUTEJIS, KOTOPBIE IPYKAT MEKIY COOOM.

a) HapucyiiTe nepeBo BO3MOXHBIX BAPUAHTOB BbIOOPA.

0) B ckoyibkuX BapHaHTax KanuTaHoM Oyner A?

B) B ckonbkux BapuanTax BeIOOpa OyneT nmpucyTcTBoBaTh B?

r) B ckonbkux Bapuantax Beioopa ' Oyner 3amecturenem?

2. Berunciute: a) 1!+ 10 4! 5! 6) (5!) 2 -(6!) 2 4!-5!-6!

3. Kaxnayro u3 n TO4eK, SBJISIIOLIIMXCS BEPIIMHAMU BBITYKIIOIO N — YTOJIbHUKA,
COCJIMHUITU OTPE3KaAMU C KaXKJ0M Ipyroil BepinHoi. a) CKOJIBKO MPOBETU
otpe3koB? 6) CkoabKo MpoBenu quaroHaneii? B) CKOJIBKO €CTh JBY3BEHHBIX
JIOMaHbIX, COETUHSIONUX BepnHy A ¢ BepuinHoil B? r) CkoibKo ecTh
TPEX3BEHHBIX JIOMAHbIX, COCIUHSIONINX BEPIIMHY A ¢ BepuinHou B?

4. Beruncouth: ) C4 8;6)C511+C5 11

5. Pemnth ypaBHenue: C3 x=A 2 x

Pazngen 5. KoopauHATBI 1 BEKTOPbI

3AJJAHUE
21



IIpakTuyeckas padbora
«YMHOKeHHEe BEKTOPa HA YUCJI0»

TexkcT 3a1aHusA

Bapuant 1
1. Jlanel BexTopsl a {7; -1; 2} m b {4; 3; 1}. Haiigute BekTOpHI a) -23; 0) 4b; B) ¢ =
3a-2b; ) 2¢.
2. Haiinute koopauHatel Bektopa 23 + 3b, ecim 4 {2; 0; —3}, b {5; —1; 2}

Bapuanr 2
1. Haiinure koopauHaThl BekTopa 23 + b, ecmu a {—4; 1; 5}, b {3; —5; -1}
2. Jlanbl BexTophl A (7; -1; 2) u b(4; 3; 1). Haiigute BekTOpsI a) 33; 0) -2b; B) ¢ = -
2a +3b; ) 2¢.

Bapuanr - 1

1. Bexropsl a, b 1 ¢ 3a1aHbI KX JIeKapTOBBIMU KoopauHatamu: a (1; 1; -1), b (3; 0;
2), ¢ (-2; -1; 5). HaiimuTe KOOpAMHATHI CIICAYIONIMX BEKTOPOB:

a)a+b+c;

0)(ab)c+ (b-0)a;

B) 2a—b —1/2c;

r) (b-c)(a-b).

2. U3BectHO, uTo a'b = 1/2, b-c = -1/2, ¢c-a =1/3, l1al=1bI=Ic1=|. Beruucure: a)
(a+2b)-(2a-b); 6) (a-b)2 -(a+b)-(a-b)

3. Man vetsipéxyrompauk ABCD. a) lokaxwute, uto Touku A (2; 4; -4), B (1; 1; -
3), C (-2; 0; 5) u D (-1; 3; 4) sBnstroTCS BepIIMHAMU TapajuiejorpaMma. 0)
Brraucnure KOCMHYC OCTPOTO yIVIa MEXKAY IHArOHAISIMH TapajijieiorpamMmma
ABCD. B) Boluncnure cyMMy KBaJIpaTOB IMaroHaliel napauieaorpaMmma.

4. lan ky6 ABCDA1B1CI1D1. Touka K — nentp rpanu AA1BB1; Touka L —
cepenuna pedbpa B1C1. Beruucnure yribl, KoTopble 00pa3yroT ¢ rpaHsIMu Kyoa
cienytoutue npsimeie: a) DC1, 6) DL.

Bapuanr - 2

1. BekTopsl a, b 1 ¢ 3a1aHbl UX JIeKapTOBBIMU KoopauHatamu: a (-1; 1; 1), b (3; 2;
0), ¢ (-2; 1; -2). HaiimuTe KOOpAMHATHI CIICAYIOUINX BEKTOPOB:

a)at+b-c;

0) (a-b)c- (b c)(-a);

B) a—2b + 1/3c;

r) (b+c)-(a - b).

2. U3BecTHO, uTo a-b = 1/2, b-c = -1/2, c-a=1/3, lal=Ibl=Ic1=|. Beuucmure: a)
(2atb)-(a-2b); 6) (@a-b):(a+b)2 -(a+b)
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3. Han wetbipéxyronpauk ABCD. a) Jlokaxute, uto Touku A(1; 3; 2), B(0; 2; 4),
C(1; 1; 4) u D(2; 2; 2) ssBAsit0TCS BEpLIMHAMU NapajuienorpamMma. 0) Beruncnure
KOCHHYC OCTPOTO yTJia MeX 1y AuaroHaisiMu napasienorpamma ABCD. B)
Breraucnure cyMMy KBaJpaTOB THArOHAICH MapajuiejorpaMmma.

4. lan ky6 ABCDA1B1CI1DI1. Touka K — uentp rpanu AA1BBI1; Touka L —
cepenuna pedbpa B1C1. Beruucnure yriibl, KOTopble 00pa3yloT ¢ rpaHsIMu KyOa
cnenyromue npsmeie: a) DBI1, 0) KL.

Bapuant 1

1. B mpoctpanctse 3amanbl Touku A (1; 0; -2), B(0; 3; 2), C(-2; -3; 0). Harmummure
BEKTOpHBIE ypaBHeHus npsaMbix AB, BC u AC.

2. 3anuumTe BEKTOPHOE M KOOPAMHATHOE YPaBHEHUS MIIOCKOCTH, MTPOXOSIIEH
yepe3 Touky A (5; -1; 3) 1 neprneHIuKyIsspHOM MPSMOH, MPOXOIsIIeH yepes
touku B 90; 2; -2), C (1; -1; 3).

3. Han tetpasap ¢ BepmmmHamu P(3; 3; 5), A(1; 1; 0), B (4; 2; 4), C(0; 5; 3).
3anuimre ypaBHeHUE cepbl, ONMCAHHOM OKOJIO TE€Tpajipa.

Bapuanr 2

1. Yepes Touky D (1; 1; 1) npoBeaeHna npsamas 1, mapamiensHas npsimoit AB,
koopauHatel Toukd A (1; 0; -2), Touku B (0; 3; 2). Hanummre BekTOpHOE
ypaBHEHHE TIPIMOii |.

2. 3anuimTe BEKTOPHOE M KOOPAMHATHOE YPaBHEHUS MIIOCKOCTH, TPOXOSIIEH
yepe3 Touky A (2; -4; 1) n mapamnenpHON mIockocTr X — 2y +z—1=0.

3. Jlau Tetpasap ¢ BepmmHamu S(-3; -3; -5), A(0; 0; 1), B (2; 4; 2), C(3; -5; 0).
3anummre ypaBHeHUE chepbl, OMUCAHHOM OKOJIO TEeTpadipa.

Pa3nen 6. OCHOBBI TPUTOHOMETPHUH

TekcT 3a1anug

Bapuanr 1

1. 3ameHuTe TPUrOHOMETPUYECKOM (yHKIMEH yria o: a) sin(mw/2—a); 6) cos(2n—a);
B) ctg(n+a).

2. N3BectHoO, uTo 1/2 < 0. < . Haiinure sino, tga u ctgo, eciu coso = -0,6.

3. 3Hag, uto sina = 0,8, cosp = 0,6, a u B — yribl [ ueTBepTH, HAAUTE 3HAUYCHUS
BBIpaxkeHui: a) sin(a+f); 6) cos(a-B); B) sin2a.

4. HaiinuTe 3HaueHHe BeIpakeHus: cos68 0 - c0s22 0 sin68 0 -sin22 0

5. Ympocrture BeipakeHue: sin2a. sina.
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Bapuanr 2

1. 3ameHuTe TPUrOHOMETPUYECKOHN (yHKIMEH yria o: a) cos(3n/2+a); 0)

sin(2n+a); B) tg(m/2—a).

2. N3BectHoO, uTo 1/2 < 0. < . Haiimure cosa, tga u ctga, ecmu sina, = 1/3.

3. 3Has, uro sina. = 8/17, cosp =4/5, a u B — yriusl | yeTBepTH, HaliIUTE 3HAYCHUS

BBIpakeHui: a) sin(a - B); 6) cos(a+P); B) cos2a.

4. Haiigute 3Hauenue Beipakenus: Sin130 0 +sin110 0 cos130 0 + cos110 0

5.¥Ympocture BeIpakeHHE: sin2a 2cosa,

Bapuanr 1

Pemuts ypaBHEHME:
3sinx/3=0

4 cos 3x+4=0
3tg(x+2) =0

sin( w/6 + x/2) +1=0

V2 cos(2x — m/5) -1 =0
43 sin(3x — 3n/8) —6 =0
V3/ cos(3x — m/3) =2

No ok owhE

Bapuanr 2

Pemmnts ypaBHEHUE:
0,5c0s2x=0

5sin 5x -5 =0

ctg(x—3) =0

cos(n/4 +x/3) -1 =0

V2 — 2 sin(5x — 1/3) =0
6\3 cos(2x + 3n/4) + 9 =0
1/sin(4x + n/6) =2

No Ok~ WNE

Pasznea 7. Dyukuuu u rpapuxku

TekcT 3a1anug

HccnenoBarh (GyHKIHIO U IOCTPOUTH €€ TpaduK.

Bapuanr 1 f(x)=x*—2x+8.
Bapuanr 2 f(X)=-x* +5x+4..
Bapuanr 3 f(x)=-x>+3x-2.
Bapuanr 4 f(x)=x"-2x>-3
Bapuanr 5 f(x) =3x* —x°.
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Bapuant 6 f(x)=x>+3x+2.

Bapuant 1

1. /laHa 3aBHCUMOCTB M€Ky IEPEMEHHBIMU X U y. B Tex ciyyasx, Kkoraa oHa
onpeneNsieT y Kak GyHKIHIO OT X, BbIpa3uTe ABHO 3Ty QyHKIUI0. Bo Bcex
ClIy4asix MoCcTponTe rpaduk 3aBUCUMOCTH: a) SX +2y =1;0) x 2 +y 2 =I; B)
X/y =y/X.

2.Haiiti oGnacts onpenenennst GyHkuum: a) f(x) = x/x 2 +4; 6) £ (x) = Vx/x2.

3. Jlana dynxups f (x) = Vx 2 +9. Beraucinre eé 3Hadenns npu x =1; -3; t/2; t+1;
\t; -4: 1t

4. lana ¢pynkuus f(x) = 2x - 3 ¢ obnacteio onpeaenenus D: R. 3anummre
oOpaTHyI0 K Hel (yHKIHIO B BUE Y = g(X), yKazaB €€ 001acTh ONpeIesICHu .
[TocTpoiiTe Ha oHOM uepTexe rpaduku pyHkiui f(x) u g(x).

Bapuant 2

1. /laHa 3aBHCUMOCTB M€Ky IEPEMEHHBIMH X U y. B Tex ciydasx, korga oHa
onpenersieT y Kak GyHKIHUIO OT X, BBIPA3HUTe SIBHO ATy QyHKIHI0. Bo Bcex
cilyyasx rnocrpoite rpaduk 3aBucumocTd: a) Sx + 0y =3; 0) x 2 +x =y +1; B)
x/y =3/x —1.

2. Haiitu o6macts onpenernenns Gpyrkuum: a) f(x) = x/x 2 -4; 6) £ (x) =2 - x.

3. Hana pynknus f (x) = Vx+1/x. BelUrCIHTE €& 3HAYCHUS npu X =1; -3; 1/2; t+1;
Vi - 4518,

4 Jlana ¢yukius f(x) = 2x + 1 ¢ obnacteio onpenenenus D: x >0. 3anuimure
oOpatHy0 K Hel (PyHKIMIO B BUJIE Y = g(X), yKa3aB €€ 00J1acTh ONPEACIICHHUS.
[TocTpoiiTe Ha oHOM uepTexe rpaduku GyHkiui f(x) u g(x).

Pa3nesn 8. MHOTOrpaHHUKHM U KPVIJIbIE TeJIa

TekcT 3a1anug

Bapuanr 1

1. B npsiMoM napasienenunene CTOpOHbl OCHOBAHUS paBHbI OM U 8M,
o6pasyrommii yron 30° , GokoBoe pedpo SM. OnpenenuTh HOIHYO IIOBEPXHOCTD
napajuieienuneaa.

2. B HakJIOHHOM TPeyroJibHOM MpU3ME PACCTOSHUE MEKIY OOKOBBIMU pEOpamMu
paBHbl 10cM, 17¢cMm 1 21cM, a G0KOBasi TOBEPXHOCTh PaBHOBEIUKA
NEePHEeHANKYIISIPHOMY ceueHuto. Onpenenutb 00KoBoe pedpo.

Bapuanr -2
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1. Onpenenutb GOKOBYIO TOBEPXHOCTh IPABUIIBHOM YETHIPEXYTOIBHON
nMpamMubl, €CJIH €€ BbICOTa paBHa 4CM, a CTOPOHA OCHOBaHUA 6CM.

2. B npsamoii TpeyroyibHOM pu3Me CTOpoHbI ocHOBaHus 18cm, 20cm u 34cwMm, a
OOKOBasi NOBEPXHOCTh PABHOBEINKA OCHOBAaHUIO. OTIPEENINUTh BBICOTY MPU3MBI.

Bapuant 1

1. B npaBHUiIbHOM TPEyTOJIBHOM MUPAMHJIE CTOPOHA OCHOBAHUS paBHA a, BBICOTA
paBHa H. Halinute: a) 60koBoe pedpo nmupaMuabl; 0) yroia Mexay OOKOBBIM
pedpoOM U TIIOCKOCTBIO OCHOBAHMSI IIUPAMHU/IBI; B) YTOJI MEXAY OOKOBOM rpaHbio
Y OCHOBAHHMEM MHUPAMHU/JIBI; T) ABYTPAHHBIN yroJl mpu O0KOBOM pedpe
nUpamMubl.

2. OcnoBannem nupamuasl DABC sBnsercsa tpeyronsauk ABC, y kotoporo AB =
AC =13 cm, BC = 10cm; pebpo AD nepneHauKyIsIpHO K MIIOCKOCTU OCHOBAHUS
U paBHO 9cM. Haligute miomanb O0KOBOI MOBEPXHOCTH MUPAMU/IBI.

3. OcHoBanuem HaksonHoro napaenenunena ABCDA1B1CIDI sBusiercst poM6.
BokoBoe pedpo CC1 cocTaBisieT paBHbIE YIJibl CO cTOpoHaMu ocHoBaHus CD u
CB. Joxaxwurte, uto BB1D1D — npsiMmoyroiasHUK.

Bapuanr 2

1. B npaBHiIbHOM YETHIPEXYTOJBHON MUPAMUIE CTOPOHA OCHOBAHHUS paBHA M, a
IJIOCKUH YToJI TP BEpIIMHE paBeH o. Haiinure: a) BeICOTY upamMusl; 0)
O00KOBOE peOpO MUPAMU/IBI; B) YTOJI MEXIY OOKOBBIM peOPOM H TUIOCKOCTHIO
OCHOBAHUS MUPAMUJbL; T') Yol MeX1y OOKOBOM rpaHbl0 U OCHOBAHUEM
MUpaMUIbL; 1) IBYTPAHHBINA yTOJI PU OOKOBOM pedpe MUpaMUJIbI.

2. OcnoBanuem nupamuasl DABC saBisieTcs npsamMoyrolibHbIid TpeyrojibHUK ABC,
y KoToporo runoteny3a AB =29cwm, a kater AC = 21cm. bokoBoe pedpo DA
MEPIEHINKYJIIPHO K INIOCKOCTH OCHOBaHUsA 1 paBHO 20cm. Halinure mmomans
MOBEPXHOCTU MUPAMHUIBI.

3. OcunoBanuem HakyonHoro napamenenunena ABCDA1BICIDI sBusiercst pom6.

Bbokooe pedpo CC1 cocTaBisieT paBHbIC YTkl cO cTopoHamMu ocHoBanust CD u
CB. Jlokaxwute, uto AA1C1 I BBIDI.

Bapuant 1

1. IIpsAIMOYTOJIBHUK, CTOPOHBI KOTOPOT'O 3CM U SCM, BpalllaeTcsi BOKPYT OOJIbIIEH
cTtopoHbl. HalimuTe: a) 00bEM MOJTy4E€HHOTO IWJIUH]IPA;

0) mioniaasr 6OKOBOM MOBEPXHOCTH.

2. BokoBasi OBEPXHOCTH KOHycalSm cM? , a paauyc ocHoBaHuUs 3cMm. Halitn 06bEM
KOHYCa.
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3. B mape Ha paccTossHUM 3CM OT LIEHTpa MPOBEIEHO CEUEHUE, MIIOLIAAb KOTOPOTO
16w cm? . Haiiure 00bEM miapa.

4. TloBepxHOCTh mapa 36m cm? . Halimure 00bEM 1mapa.

5. PaBHOCTOpPOHHHUI TPEYTOJIBHHUK, CTOPOHA KOTOPOTO 6CM, BpaIlaeTcsi BOKPYT
cBoeil ctopoHbl. Onpenenure 00bEM U OBEPXHOCTH MOJYYEHHOI'O TEIa

Bapuanr 2

1. IIpstMOYTOJIbHBIN TPEYTOJIBHUK, KATEThl KOTOPOTO 3cM U 4CM, BpalaeTcs
BOKpYT OoJibiiiero karera. Hainure: a) 00bEM MoIydeHHOTO KOHYCa; 0)
IJIOIIA/Ib €70 MOJHOW MOBEPXHOCTH.

2. bokoBast TOBEpXHOCTh IUIMHApa 307 cM? . Paauyc ero ocHoBaHus 3CM.
Haiinure 00bEM 1unmuHapa.

3.B mape Ha paccTosiHuu 8cM OT LIEHTpa MPOBEJEHO CeUEHUE, JJIMHA OKPY>KHOCTH
KoToporo pasHa 12xw cMm. Haiiagure moBepXHOCTH mapa.

4. O6BéM mapa pasen 36w cM®. HaliuTe MoBepXHOCTH 3TOTO IIApa.

5. PaBHOOEApEHHBIN TPEYroJIbHUK, OOKOBBIE CTOPOHBI KOTOPOTO SCM, & OCHOBAHHUE
6cm, BpamaeTcst BOKpyT ocHoBaHUsA. Onpenenure 00bEM U TIOBEPXHOCTh
MOJTYYE€HHOIO TeJla.

Paznea 9. Hayana MmaTeMaTH4eCKOro aHAJIU3A.

TexkcT 3a1anusa

Bapuanr 1
Haiitu npousBoanbie pyHKmi. (A., B., C. — OTBETHI)
No 3anaHue OTtBeThI
A B C
1 | y=i(x+D¥ 12(x+ 1) 12(x4+ M 12(x+ 1"
2 | y=(4x-3° 20(dx— 3" Sdx—3* 20x(dx — 3
3 | y=(x"-x-3* Sx' - =3 | st =X -3 (7 -5xh) | 57t -5ah)
4 y=3cos(ox+6) —Zan( Sx +6) —15amn{ Sx +6) 15sm( Sx +6)
S | y=dat-2 _ L &5 X
Exm «Jﬂ *Jm
Bapuanr 2
Haiiti npousBognbie pyHKmi. (A., B., C. — OTBETHI)
No 3anaHue OtBeThI
A B C
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1 | y=(x+4° 6(x+4)° o(x+4) x+4

2 | y=(3x2-2) 3(3x— 33x—- 27 9(3x —2)°
3 | y=(F+x+D° | B+ 4D (5xP 4327y | S+ D | 5xt 4348
4 v =Zsainl 3x—4) 2oos(3x—4) Bros(3x—4) cos(3x —4)

5 ¥= xﬁ +8 1 2% X

WJE2x 4B Afxt +8 W xt +8

Bapuanr 1
1. Haiiti mpoU3BOAHYIO (PYHKITUH »=3+"+eosss,

2. Hammcath ypaBHeHHE KacaTeNbHOH K rpaduky GYHKIUH W8 Touke c
abcruccon * =!

3. PaccuuTaiiTe CKOpPOCTh U YCKOpPEHHE TOYKHU, ABWXKYIIEWCS BAOIL ocu OX 1Mo
3aKOHY B MOMEHT BpeMeHu t = 3c.

4. Haiigure naterpanst: a) 7% 6) W
5. Haitaute momans GUIrypsl, OrpaHUICHHON JIMHUSMHU ¥ =+ - I+ | v =4-x

Bapuanr 2

1. Haiiti npon3BOAHYIO (DYHKITUH » =2+ - sinis

2. Hammcatps ypaBHeHHE KacaTelnbHOW K Tpaduky (yHKIUHU *)=2-+" B TOUKE C
abcuuccon = =*

3. PaccuumTaiiTe CKOpPOCTh U YCKOPEHHE TOYKH, ABWXKYIIEWCS BAOJIL ocu OX 1o
3aKOHY B MOMEHT BpeMeHu t = 5 ¢

4. Haitgure uaterpanst: a) I+ =; ) ff

5. HaiiguTe muomanb GUIrypbl, OrpaHUYCHHON JTMHUSAMU » =3+ | v =x - Sr+3

Pasznea 10. UaTerpaJs v ero npuMeHeHHe

TexkcT 3a1anusa

BapuanTt 1
1. Beruucaure HHTErpat:

dx
x3

2
a) I(3x2 + X — 4)dx; 0) I
1 1

2. {nst pynkiau f(X) = 3sin X Havgure:
@) MHOKECTBO BCEX MEPBOOOPA3HBIX;

T
0) mepBooOpa3Hyto, TpaduK KOTOPOH MPOXOAUT Yepe3 TouKy M ( PX 0)
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3. Bolumcnure, cnemaB TpeABAPUTENIFHO PUCYHOK, IUIOMAAb  (HUTYPBHI,
OTPAaHUYEHHOU JINHUSIMU:

y=05x%y=0,x=2,x=0.

4. Jloxaxwute, uto QyHkuus F sBisercs mepBooOpasHou mis Gynkuuu f(X) Ha
npoMexyTKe ( - 00 ; +00), ecu F(x) = x3 — 4, f(X) = 3x2.

3
5. Belauciure nHTErpa sz + (x—3)2] dx
0

6. Haiinure niomans GUIypsl, OrpaHUYEHHON TMHUAMH y = 6x — x? 1 y = 2x.

Bapuanr 2

1. Belunucnure UHTETpat:
2 -

a) J'(4x3—x+5)dx;6) J'd;(
1 —2 x

2. JInst pynkiuu f(X) = 2C0S X Halaure:
a) MHOYKECTBO BCEX MEPBOOOPA3HBIX;

T
0) nmepBooOpa3Hyto, rpaduK KOTOPOM MPOXOAUT Uyepe3 Touky M ( 3 0)

3. Brolumcnurte, cnemaB mpenBapUTENbHO  PUCYHOK, IUIOMAAL  (UTYPHI,
OrpaHMYeHHOM muausamMu: y =2 x%, y=0,x=3,x =0.

4. Jloxkaxute, uto QyHkuus F sBisercs mepBooOpasHon mis Gynkuuu f(X) Ha
npoMexyTke ( - 0o ; +oo0), ecim F(x) = 2x — X2, f(X) = 2 - 2x.

3
5. Beruncnure nHTErpan I[XZ +(1- x)z] dx
0

6. Haiinure muomans GUrypel, OrpaHMYeHHOM TMHUAMHA y = - 6x —x° By = - 2x.

Pasznea 11. DjeMeHTHI TEOPUH BEPOSATHOCTEH M MATEMATHYECKOM CTATHCTHKH

TekcT 3a1anug

Bapuanr 1
1. JIns Kak10TO U3 OMUCAHHBIX COOBITUI OMPEETNTe, KAKUM OHO SIBJISICTCS:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIM CIyYalHBIM:
1) 3aBTpa OyaeT xopolias moroa;
2) B IHBape B TOPOJIE MOUJIET CHET;
3) B 12 yacoB B ropoje UAET A0XK/Ib, a yepe3 24 yaca OyAeT CBETUTH
COJIHIIE;
4) Ha ICHb POXKJCHUS BaM IMOJAPST TOBOPSIIETO KPOKOINIIA;
5) Kkpyriasi OTJIMYHUIIA TIOJTYYUT ABOMKY;
6) kKaMeHb, OpPOILICHHBIN B BOAY YTOHET.
2. Onpenenurte Moy, cpeaHee apupMeTHdecKkoe u pazmax psaa: 5, 6, 11, 11, — 1.
3. KakoBa BepOsSITHOCTh TOTO, YTO 3aJyMaHHOE JBY3HAYHOE YHUCJIO ACIUTCS Ha 3
iy aenuTcs Ha 2?7 OnpeneanTe BUT COOBITHS.
a) CIIO’)KEHHE COOBITUIA; 0) mpou3BeeHEe COOBITHH.
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4. BerancaureCg -CS —CZ -CZ,

5. Ha crton OpocaioT nBa HrpalbHbIX TeTpadjapa (cepblii u Oenblil), Ha TpaHAX
KaXXI0r0 M3 KOTOPBIX TOYKaMH 00o3HaueHbl uucia oT 1 g0 4. Ckoabko
pPa3IMUHBIX MAp YKHCEJT MOXET MOSIBUTHCS HA TPAHSAX OTUX TETPAdJIPOB,
CONPUKACAIOUIUXCS C TOBEPXHOCTHIO CTOJIA?

6. M3 10 mnepBbIX HaATypaJIbHBIX 4YHCEJI CIyYaliHO BBIOMpAIOTCA 2 4YHCA.
Boruncnute BepOsSTHOCTH CIETYIONINX COOBITUM:

a) OJIHO W3 BBIOPAHHBIX YHCEN — JIBOMKA; 0) 00a yncya HeYeTHBIE.

7. B Opurane 4 sxeHIUHbI U 3 My)4uHbL. Cpesiu 4eHOB OpUTrajibl pa3bIrpPhIBAIOTCS
4 6uinera B Teatp. KakoBa BeposiTHOCTH TOTO, YTO Cpe/id 00iaaTeneit OuneTon
OKKETCA 2 KEHIIUHBI U 2 MY KYUHbI?

8. Ha xaxmo#t kapTouke HamMcaHa ofgHa u3 OyKB K, JI, M, H, 0, I1. YeThIpe KapTOUKH
HayraJ BBIKJIQJIbIBAIOT OJHY 3a Apyroil B psan. KakoBa BEpOATHOCTb, YTO HpHU
BBIKJIQ/IBIBAHUU TTOJTYYUTCS CIIOBO «KJIOT»?

9. HaiimuTe BepOSITHOCTD TOTO, UTO CIIy4aifHBIM 00pa30M BRIOpaHHOE JIBY3HAUYHOE
4yucIio npu aesenuu Ha 11 gaer B octatke 10.

Bapuanr 2
1. JInst KaKJI0TO U3 OMUCAHHBIX COOBITUH OMPEJEIUTE, KAKUM OHO SIBJISICTCSI:
HEBO3MOYKHBIM, JTOCTOBEPHBIM WM CITyYalHbBIM:
1) BBI BBIXOJUTE HA YIHILY, & HABCTPEUY UET CJIOH;
2) Bac mpuriacsr JeteTh Ha JIynHy;
3) yepernaxa HAy4YUTCS TOBOPUTH;
4) BBINAJIET KENTHIN CHET;
5) BBl HE BBIUTPAETE, YUACTBYS B OECIIPOUTPHILITHOM JIOTEpEE;
6) mociue yeTBepra OyJeT NATHUIIA.
2. Onpenenute MOy, CpeaHee apudmMeTraeckoe u pa3max psima:15, 4, 12, — 3, 15.
3. KakoBa BEpOSATHOCTH TOTO, YTO TMEPBOC M3 3aTyMaHHBIX JIBY3HAYHBIX YHUCEI
JETTUTCS Ha 2, @ BTOpoe — AenuTcs Ha 5?7 OnpeaenuTe BUl COOBITHS.
a) CJIOXKeHue ©) MPOU3BECHUE COOBITHH.
COOBITH;
4. Beraucimre 4, - 42

5. U3 kopoOkw, conepsxaiiei § MeIKOB pa3TudHbIX 11BETOB, ['eHa u Taus 6epyT 1o
oJHOMY MeJKy. CKOJIBKO CYIIECTBYET PAa3IMYHBbIX BAPUAHTOB TAKOTO BhIOOpa
JIBYX MEJIKOB?

6. N3 10 mnepBpIX HATypalbHBIX 4YHCEN CIy4ailHO BBIOMpAOTCA 2 YHCIA.
Boluncnute BEpOsSTHOCTH CIIETYIOIINX COOBITUM:

a) OJTHO U3 BbIOpAHHBIX YUCEN — eAuHMIA; 0) 00a yucia YeTHhIE.
7. B ypHe 6 6enbix U 4 yepHbIX mapa. M3 3Toit ypHBI HayAady U3BJICKIH 5 MIAPOB.
KakoBa BepoSITHOCTb TOTO, UTO 2 U3 HUX Oelnble, a 3 yepHbie?
8. Ha xaxxnoil kapTouke HamucaHa ofHa u3 OykB p, C, T, Y, JI, X. UeTbIpe KapTOUKH
HayTaJl BBIKJIAJBIBAIOT OJHY 3a JIpYyroil B psa. KakoBa BEpOATHOCTh, YTO NpPHU
BBIKJIQJIbIBAHUH MOJYYUTCS CIIOBO «CTYJD»?
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9. Haiinure BepOATHOCTH TOTO, YTO CIy4YailHbIM 00pa3oM BBIOPAHHOE JBy3HAUHOE
YHUCJIO IIPH JIeJIeHuH Ha 13 gaet B ocratke 5.

Paznen 12. YpaBHeHMS M HEPABEHCTBA

TexkcT 3a1aHusA

Bapuant 1

0,725+ 0,6 +l + E

1. Berunciure: 1 40 2% -0,25.
0128-6~—-0,0345: —
4 25

2. Pemuth ypaBHEHUS:
1) 2x2+5x-1=0; 2)3x’=x; 3) 4x-1 3x+2 _

1
2 4

3. Pemuts HEpaBEeHCTBA:!

2x-1

1) 4-2x<1-(4x-1); 2) c >0.

. [2x+5y=15
4. Pemuth cucTeMy ypaBHEHUM: :
X—-2y=3
5. Pemnre ypaBHeHus:

1) 5-(x—1)? =3-4x+5x*; 2) Vyx+2=x.

Bapuanr 2
0,425+0,9 +l + 1 1
1. Beruucnure: 3 40 220 i
0,5-1--0,023: —
5} 25
2. Pemuth ypaBHEHHS:
1) 4x* -5x-6=0;  2)-3x*=x; 3) 4x3—1_3xg2:1;
3. PemnTh HEpaBEeHCTBA:!
1)2(1-x)>5x—@x+2);  2) 25X+Xlzo.
4. Pemuth cuctem ABHEHUI: x+3y =15
‘ yyP " \3x—2y=—6"

5. Pemnre ypaBHeHus:
1) 5-(x+2)* =3-4x+5x*;  2) Vx-11=x.
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INPAKTUYECKHUE PABOTBI

IIpakTuyeckasi padbora

Tema: «KApudpMerndeckue T1eCTBUSA HA YUCTAMID)

eab padoThI:

1. ®opMmupoBaTh YMEHHS U HABBIKH BBIITOJIHECHUS JEUCTBAN HAJ YUCIAMHU

2. ®opMupoBaTh YMEHUS U HABBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa
3. [IpuBuBaTH YMEHUS U HaBBIKK PAOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHHI CTYJICHTOB MO JAHHOU Teme

KpaTKI/Ie TCOPETHYECCKUEC CBCACHMSA
MHOXECTBO BCEX YHUCCJI, TIIPOTHUBOIIOJOKHBIX HATYPaJIbHBIM, HA3BIBACTCA
MHOXCCTBOM LCJIBIX OTPHUIATCIIBHBIX YHUCCII . Camu HaTypPaJIbHBIC YHCJIa IIPU 3TOM

Ha3bIBAIlOT HOCJIBIMH  ITOJIOKUTCIBHBIMH  YHUCJIaMH . MHO%X€eCTBO OCIBbIX
OTPHULATCIIBHBIX YHCCJI, MHOKCCTBO ICJIBIX IMOJOXKUTCIIBHBIX YHUCCII U YHUCJIO HYJIb
£.

BMECTE HA3bIBAIOTCS MHOXECTBOM IIEJIBIX YUCET . DTO MHOXKECTBO 0003HAYAETCS
CaMu HaTypaJibHbIE YHKCIa MHOTJA 3alMCHIBAIOT CO 3HAKOM IUIOC (+), a UM
MPOTUBOMOJIOKHBIE BCErja MUIIYT CO 3HAKOM MHHYC (—). 3HaK MUHYC Mepen
LEJBIM OTPUIATEILHBIM YUCIOM HA3bIBAETCA 3HAKOM KOJWMYECTBA B OTJIMYUE OT
3HAKa BBIYUTAHUS, KOTOPBIM HA3bIBACTCA 3HAKOM JCWUCTBUS. 3aJlaHHOE
HalpaBJICHUE  KOOPJMHATHOM  MpsIMOM  HA3bIBACTCSA  IMOJIOKUTEIBHBIM
MIPOTUBOIIOJIOKHOE HAIpaBJICHUE HA3bIBACTCS OTpULIATENIBHBIM . MHOMXKeCTBO
HPPAIMOHAJIBHBIX YMCeJ - O3TO BEIIECTBEHHBbIE YKCIIa, KOTOpPhIE HE
SBJISIOTCSI PAIlIMOHANILHBIMHU, TO €CTh HE SBIIAIOTCS HU IIEJIBIMU,M HE MOTYT OBITh
NpeCTaBICHB B BHIC APOOHM M/N, rae M — 1eioe Yuciio, N — IeIoe YucIo.
JIrobas Hemepuoanueckasi ApoOb SBISAETCS HPPAMOHAIBHBIM YKCIIOM, M JIH000E
UPpALMOHATBFHOE YHUCIIO MOXKHO 3aIKCaTh B BUJE OECKOHEYHOU HEMEPHOIUIECKON
JpoOu.

JleiCTBUTEILHOE YHCIIO- BEIIECTBEHHOE YHCIO, - TMOJOXHUTEIBHOE YHUCIIO,
OTPHULIATEIHLHOE YUCIIO WU HYJIb.

IIpaBuJjio cji0keHUs1 Yuces CTOJI0UKOM:

7 Z 7 ) RT3
2 K3 ? 3

YTOOBI CIOXKUTH JIBA YKCIIA, HYXKHO:

1. 3amucarpy aBa yncia ogHO oA ApyruM. L{udpbl cOOTBETCTBYIONUX pa3psaoB
JIOJKHBI HAXOJIUThCS HA OJJTHOM YPOBHE (€IUHUILBI - MOJl €AUHUIAMH, JECATKHU -
nox jgecatkamu W T.1.). [log HmwkHMM dYucioM mpoBectn depty. OOpartute
BHUMAaHHUE: €CIM 4uciia (WM OAHO M3 HUX) CMENIaHHOE, T.€. UMEET JECATUYHYIO
JTPOOHYIO YacTh, TO IECSITHYHBIE 3aIATHIE TaK K€ OKa3bIBAIOTCS HA OHOM YPOBHE.
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2. Cnoxuth Pl B KAXIOM pa3psjie, HauMHas ¢ MJAQJANIEro paspsaa (camoro
npaBoro). Pe3ynpTar 3anuchiBaeTCsl MOJ TEM Pa3psijoM, B KOTOPOM BBINOJHEHO
cinoxkenue. Eciu pe3ynbTaT - 1By3HAUHBIN, HA MECTE OTBETA 3aMKUCHIBAETCS YU CIIO
CAVHMI], a YUCJIO ACCATKOB MPHUOABISICTCS K EAWHHUIIAM COCEIHEr0 CTapIIero
(HaxopdIerocs cjaesa OT JaHHOTO) pa3psa.

3. Ecnu ymucna (WM OJHO M3 HUX) OBLIM CMEIIaHHBIC, TO JASCATHYHAs 3amsaTas B
MOJTYYEHHOM PE3YJIbTaTe€ CTABUTCA TOYHO MO/ 3aNATHIMU CIIaraeMbIX.

/? l)A |

) AR 4 44592

+?’,fé' ) + 1 b FJ
£ 50 47 A

HpaBnno BLIYMTAHMS YHCEJ CTOJOMKOM:

) ,,g’e; )
77

’
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WA NS

y

~
=

YT0OBI BEIYECTH M3 OJTHOTO YKCIIA JPYTOe, HY>KHO:

1. 3anucate aBa 4KCiIa OJJHO MO APYTUM. Y MEHBIIAEMOE JOJLKHO PACIOJIaraTbCs
HaJl BeIYMTAaeMbIM. [[udpbl COOTBETCTBYIONIUX Pa3psAI0B JOJDKHBI HAXOJIUTHCS Ha
OJIHOM YPOBHE (€IUHHUIIBI - TOJ €IMHHUIIAMHU, JECATKH - MOJ JECATKAMH U T.I.).
[Tox HMXKHUM YMCIIOM TMpoBecTH depTy. OOpaTuTe BHUMaAHHUE: €CIM YMcia (WId
OJIHO M3 HHX) CMEIIaHHOE, T.€. HMEET JCCATHUYHYIO APOOHYI0 YacTh, TO
JICCATUYHBIC 3aMsThle TaK € OKAa3bIBAIOTCS HA OJHOM YypoBHE. 2. B kaxaom
paspsjie BbIUECTh W3 MUGPHI yMEHbIIaeMOro IM@py BBIYUTAEMOr0, Ha4YMHAs C
MJIAIIIEro paspsaa (camMoro mpaporo). Pe3ymbpTaT 3amuchiBacTCs TMOJ  TEM
pa3psioM, B KOTOPOM BBITIOJHEHO BhiunuTanue. Ecinu B kakoM-u0o0 paspsae uudpa
YMEHBIIIAEMOTO MEHbIIIE, YeM Iudpa BBIUUTAEMOTO, HYXKHO 3aHSATh €IUHUILY
COCEIHEro cTapuiero (pacnoyioxKEHHOTO JIEBee TaHHOTO) paspsiia, PaBHYIO JIECSITH
eauHuIaM JaHHoro pazpsaa. [locie 3Toro B paspsje, OTKyaa 3aHUMaJM, OCTAeTCs
Ha €JMHUILY MEHbBIIE, a B TEKyIIeM pa3psjae craHoBuTcs Ha 10 equHuil Oosblie,
YTO Ja€T BO3MOKHOCTDH BBLITIOJIHUTH BEIYUTAHHUE.

3. Ecm yucna (uiay OJHO W3 HUX) OBLIM CMEIIAaHHBIC, TO JIECSITUYHAsS 3arsdTas B
MOJYYEHHOM Pe3yJIbTaTe CTAaBUTCS TOYHO IOJ 3alSThIMH CaracMbiX.

)’) 1 1.F "1) S #3é
Z g AP M

4 .
v 4 071 F

IIpaBWjI0 yMHOKeHHS YUCeJ CTOJIOUKOM:
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YT0oOBl yMHOXKHTH JIBA YUCIA, HYKHO:

1. 3anucaTth ABa yucia ogHO NOJ JIpyruM. L{udpsl cOOTBETCTBYIOUIMX pa3psaoB
JOJKHBI HaXOJUTHCS Ha OJHOM YpPOBHE (€IMHHULBI - MOJ €AUHMUIIAMH, JIECATKU -
1oJI AecATKaMu U T.A.). [1o7 HUKHUM YKCIOM IIPOBECTHU YEPTY.

2. Mnaaumyto (kpaiiHioro cripaBa) [ugpy HUKHETO YMClia YMHOKUTh Ha MIIAJIIIYIO
mudpy BepxHero uwucia. Ecnm pesynpTaT - JABY3HAuHBIM, Ha MECTE€ OTBETa
3aMMChIBAETCS] YUCIO €AMHHUILI, a YUCIO JAECATKOB MPHUOABIAETCS K CIEIyIOLIEMY
IIPOU3BEACHUIO, IT0Jy4aeMOMY B LIare 3.

3. Maguryro nudpy HUKHETO YMCJIa YMHOXHUTh Ha CIEAYIOIIYIO MO CTAPLIINHCTBY
(BTOpY!O cnpaBa) uuppy BepxHero uncia. K npousBeneHnio npubaBiseTcs YuCIio
JIECATKOB TPEABIAYIIEr0 MNPOU3BEACHMS, €CIM B Iare 2 pe3yibTar Obll
JBY3Ha4YHbIM. Ecii mocne CioKeHHs pe3ysbTaT JBY3HAYHBIM, IOCTYIIAEM C HUM
TaK e, KaK B mare 2.

4. AHaNOrMYHO YMHOXKUTh OCTaBIIMECS LU(PBl BEPXHErO 4YMUCIAa HAa MIIAJIIYIO
uudpy HxHero. Ecnu nudpa BepxHero uucia ObLia mocienHeid (camoi JeBoi),
IIPOM3BEACHUE  3allMChIBAEM  IONHOCTBIO. [loslydeHO 1epBO€  4YacTUYHOE
IIPOU3BE/ICHUE.

5. AHaAJOrMYHO YMHOXUThH BCe LUGPHI BEPXHErO YKCIa, HAYMHAS C MIIAJIIEH, Ha
KOKIYI0 U3 OCTAaBIIMXCS LU(P HIKHEro. YacTHUHbIE MPOU3BEACHUS 3alUCHIBAIOT
TaK, 4ToOBI M IIas udpa YaCTUYHOTO MPOU3BEICHUs Obllla HA OJJHOM YPOBHE C
COOTBETCTBYIOIIEH IM(GPOM HUKHEr0 4YUCIa W Ha OJHY CTPOYKY HUXKE
MPEABIIYLIEr0 YACTUYHOTO MIPOU3BEICHHUS.

6. CnoXWTh TNOJYYEHHbIE 4YaCTHYHbIC Mpou3BeAeHud. X cymma sBisieTcs
KOHEYHBIM PE3yJIbTaTOM YMHOXEHHUSI.

7. Ecnii ouH Wi 00a COMHOXXHTEIS UMENH AECATUYHYIO JPOOHYIO 4acTh, TO B
MIPOU3BEJCHUY CIIPaBa OTCUUTHIBAETCS CTOJBKO LU(]P, CKOJIBKO CyMMapHO ObLIO B
JPOOHBIX YaCTSIX 000MX COMHOXKHTENEH U CTAaBUTCS JECSITUYHAs 3aIsTasl.
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IIpaBuiio geeHus Yuces1 CTOJIOUKOM:
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UToO0BI pa3nenuTh OJIHO YUCIIO Ha IPYTOe, HYKHO:

1. 3anucaTe AenMMOe W AENHUTENb HAa OJHOM CTPOKE, MOCIE YEro pas3ieliuTh UX
BEPTUKAIBHOM JIMHUEW BBICOTOM B JABEe CTpoku. l[loxg pemurenem mnposectu
TOPU30HTAJIBHYIO JIMHUIO, MEPIEHIUKYISPHYIO BepTUKaibHOU. Ilox Heill Oyner
3aliCaHo YacTHOe. BHUMaHue: ecii JenuTeNb MpeACTaBiIsieT co00i NeCATUUHYIO
Ipo0b, TO 3amdTas B JEIUMOM M JEIHTENIE NEPEHOCUTCS Ha OJHO M TO K€
KOJIMYECTBO Pa3ps0B BIPABO TAK, YTOOBI ACIUTEIb CTAN LEIbIM YHACIOM.

2. Camyto neByro nu@py JeIMMOTO CpaBHUBAEM C JenuTeneM. Eciau oHa MeHblle
JENUTENs, TO paccMaTpuBaeéM 4YHCIIO, COCTaBJIECHHOE W3 JBYX JIEBBIX LU
nenumoro. Eciam  3TO  4MCIIO MEHbLIE JENUTENs, pPacCMAaTpUBAEM YHUCIIO,
COCTaBJICHHOE U3 TPEX JIEBbIX LU(pP IEIMMOro, U TaKUM 00pa3oM A00aBisieM K
paccMaTpuBaeMOMy YHCITY LUQPHI JEIUMOI0 0 TE€X MOp, OKA pacCMaTpUBAEMOE
YHCII0 HE OyJeT OO0JIbIIE UM PABHO JAETUTEITIO.

3. TloxmcunTteiBaeM, Kako€ MAaKCUMAJIbHOE KOJIMYECTBO pPa3 MOXHO OTHSTH OT
paccMaTpUBaEMOI0 YHCJIA JIEJUTENb. DTO KOJMYECTBO PAa3 HYKHO 3alMCaTh Kak
nuudpy dvacTHoro (moclenyromue UU@Ppbl YacTHOTO OyIyT H00aBIATHCS K
YaCTHOMY CITpaBa).

4. VYMHOXaeMm JeluTellb Ha [MOCJIEIHION 3alUCaHHyl0 LHUPPY YaCTHOTO.
[IpousBeneHne NUIlEeM MOJI pACCMATPUBAEMBIM YHCIIOM, KaK JJIsl BBIYMTAHUSA JABYX
yucen cronOukomM. CreBa nuiueM 3Hak «MuHyc». [loa nmpousBeneHreM MpoBOIUM
TOPU30HTAJIBHYIO JIMHHUIO, IIOCJIE€ YEro BBINOJHSAEM BBIUUTAHUE [JBYX YHCEIL
Pa3HocCTh 3anmchIBaEM o1 rOPU30HTAIBHOM JIMHUEH.

5. Ecnu Bce mudpbl 1eTUMOTO YKE PAaCCMOTPEHBI, IepexoauM K mary 7. Ecnm xe
HET, JIONMHMCHIBAEM K Pa3HOCTHU CIIpaBa CIEAYIOIIYIO (€lle HE PacCMOTPEHHYIO)
nudpy aenumoro («CHOCUM BHU3» 3Ty nudpy). Ecnu nonyduBiieecs u3 pazHOCTH
¥ 3TOM UG PHI HOBOE pacCMaTpUBAEMOE YHCIIO MEHbIIE JACTUTENS, TO JOMHUChIBAEM
K YaCTHOMY CIIpaBa HOJIb U CHOCUM BHH3 CJIEIIOUIYIO (€Ille HE PACCMOTPEHHYIO)
uuppy nemumoro. Tak neicTByeM 10 Te€X MOp, MOKAa pacCMaTPUBAEMOE YKCIIO HE
cTaHeT OoJblIe Wi paBHO AenuTento. [locne aToro Bo3Bpamaemcs k wary 3. [lpu
ATOM, €CJIM B JIETUMOM €CTh JECATUYHAS ApOOHAsl 4acTh, U B 1Iare 4 MepeHOCUTCs
nepBas uudpa 3ToN YacTH, TO B YACTHOM CTABUTCS JIECATUYHAS 3arsTasl.

7. Bece uudpsl Je1MMOro CHECEHbI BHU3, JI€JICHUE BBIMOJHEHO. YacTHOE 3aIncaHo
oA aenureneM. Eciin ocTaTOK OT MOCJIETHETO BBIUUTAHUS HE PABEH HYJIIO, TO 3TO
OCTaTOK OT JICJICHMUS.
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Iopsinoxk mnpoBeneHusi PpadoThl: crions3ys TeOpeTUUECKUE CBEACHUS
MIPUMEPHI, BBIMIOJHUTH MNPEIJIOKEHHOE TIPENoaaBaTesieM 3aaHue

3ananue 115 padoTHI.
Brerauciutes cToI0uKOM:

5565890 + 78866543
67543245 + 985643
69874565-4567546
65768765 - 875432
58765 — 34521 + 64096
56745 — 12654 + 85690
28*645 — 16124:29
56*136 — 45172:46
44256 — 18900:20%126
456743 - 17296:47*112
(11+11*11)+11*11-11
896-(64356 + 603*3)-123
2543-(23654-702*2)+321

5365201 + 38896544
67443265 + 665633
65875562-4527563
35469763 - 845836
55725 — 36522 + 69026
56543 62257 + 83698
62*125 — 49000:56
36148 — 6848:16

44256 — 18900:20%126
65674 - 12720:48*134
(12+12*12)+12*%12-12
496-(64325 + 203*3)-876
4643-(23234-402*2)+643

u
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IIpakTuyeckasi pabora

Tema: «IIpubanxeHHble BBIYHCTCHUS»

Hean padoThi:

1. ®opMHpOBaTH YMEHUS U HABBIKW BBIYHMCIICHUSI IPUOIMIKEHHBIX BEJIMYUH
2. ®opMHpOBaTh YMEHUS U HaBBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. IlpuBuBaTH YMEHUS M HaBBIKU PaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUW CTYJECHTOB 10 JAHHOW TEME

Kpatkue TeopeTrudeckue cBeieHUs :

1. MeTtoa rpaHuI NPHOJMKEHHOT0 3HAYEHH S BeJIHUNHBI.

Haubonvwee uz uucen ai, a,...,a, HA3bl6aAON HUNCHEU ZPAHULCI GeTUUUHBL M,
a HauMeHbvuiee U3 Yucel 61, 6, ..., 8, — 6EPXHell cpanuyeil.

0Q003HauuM HUICHIONW 2DAHUNY —d, 6EPXHIONI0 ZDAHUUY — 8

Tozoa nonyuaem a~m=e

IHpumepl. ITycte nano 3,8 x 4,2 . Haiiru rpaHuiibl Belpaxkenus: A) 3x; b) -
2x+5

Pemenue:

A) YMHOXHM BC€ 4YJICHBI JAaHHOTO HEPABEHCTBA Ha 3,

3*38<3*x<3*42

[Tomyyaem

11,4 3x =126

b) yMHOXXHM BCeE YI€HBI JAHHOTO HEPABEHCTBA HA -2,

2%3,8% T2Fx <7240

_?,6 ‘::_ZX = '8,4

[Ipy yMHOXKEHUU HAa OTPULATEIBLHOE YUCIIO 3HAK MEHSIETCS B APYTYIO0 CTOPOHY
[Tomyyaem

84 <x<.76

Temepb nprubaBUM KO BCEM WICHAM JJAHHOTO HEPaBEHCTBA 5
5784 <5 x<5.76

[Tomyyaem

34 <x15< 26

OTBET, ;) 11,47 3x < 12,6;6) 3% < -2x+5 < -2,6

1

IIpumep 2. ITycTh gano 6,2 x = 8,4 . Haiiru TPAHULIbl BEJTUYUHBI *.
Pemenne: x~ 0

1 1 1 5

Taxk kax X}6,2 To* &Zpmmx 31
11 1 s

Ho x= 8,4, TO * 84 yy X 7 42

[lonyuaem
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<a1:a2 (,119...%0,11:31 0, 156...70,16
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[omygyaem 0,11 * = 0,16
<21
Oteer: 0,11 * = 0,16

Ipumep 3.

= =
I'panunml cymMmmbl a+B Mi+tN1 at+tB  MatN:

Haiitu rpanuiisl cyMMel a+B, €Ciu
1,2<a~1,4

1558 < 71,1

Petienue: cioXuM noueHHO 00a BBIPAKEHUS

1,2-15% a+s “1,4-1,1
[Tomyuum

03 a+p < 0.3

Otser: -0,3 a+B <03

Ipumep 4.

= =
I'panunuebl pazHocT a-B M1—N2 a-B M2- N1
Haittu rpaHuiibl pa3HoOCTH a-B, €CIIN
322728
1558 <17
Peltiienue: BbIYTEM BBIpaKEHUS KPECT HA KPECT
3,2-1,7%a-8 < 748-15
[Tomyuum
49% g =43

Otser: -4,9% a-B <43

Hpumep 5.

I'panuusbl npousBeeHUA aB m1.n1{a.B = mz.nz
Haiity rpaHuIbl IPOU3BEICHMS 4 B, €CIIH
2,1%a=2,6

1,28 <14

Perienue: nepeMHOXKUM JaHHBIE TTIOWICHHO
2,112 a8 ~2,6'14

2,52% a’s *3,64

Otser: 2,525 a'B =3,64
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ITpumep 6.
aZs 2 T2
I'panuubl yacTHoro # ™2 & ™
3

Haiitu rpanuipl 4acTHOTO s
3,8a™4
2,4 B 2,6

Pemienune: nogenvum BBIpAKEHUS KPECT HA KPECT
3.8 4 4

26~ 2524
a
145516
[}

OrtBer: 1,4 %16
2. ToYHOCTH MPUOJHKEHHBIX 3HAYCHU N BeJIUYHH.

X=aih

B npakTuke B KadecTBE MNPUONMKEHUS BEIUYMHBI X MOXKHO B3STh CpeIHEE
apu(pMETUYECKON HIKHEH M BEpXHEH TpaHUIl 3TOr0 YMCHa, T.€. €CIH HM3BECTHO,

qTO Mq = X = M2, TO IPpUMEM

iy +nty
a= 2
Tornpa

Im:[ —mz |
h= 7

IIpumep 7. Beruncinuth NpuOIMKEHHOE 3HAYEHUE BEJIMYUHBI X , PABHOE CPETHEMY
apu(pMETUIECKOMY TPaHMI] U YKa3aTh TOUHOCTh 3TOrO MPUOIMKEHHUS , ECIH
3,6x~3,8

3.6+3.8 13,6— 3,8/

a= 2 =37:h= 2 =01:x=37%01

OtBet: X = 3,7 * 0,1

3. OTHocCHTEIbHANA NHHOI'PCIIHOCTD.
iy

m:x_

T.K. B OONBIIMHCTBE ClIy4acB UCTHHHOC 3HAYCHUC BCIIMYHNHBI X HCU3BCCTHO, TO HA

IMPAaKTHUKC OTHOCHUTCIIbHYIO IIOTPCIIHOCTL OHOCHUBAKOT HCKOTOPBIM YHCIOM E,

OOJIBIINM 3TOM MOTPEIIHOCTH.
h

E:Eh:-ﬁ'lﬂl

€- rpaHuIia OTHOCHTEILHOM MOrPEMTHOCTH

IIpumep 8.Ilyctp x = 42,1i 0,2 . BBIYMCIAUTH B TMPOLEHTAX TPaHULY
OTHOCUTEIBHOM MOTPEMIHOCTH MPUOIMKEHHOTO 3HAUEHUSI BEJIMUMHBI X.
Pemrenne: x = 42,1i 0,2
a=42,1"=0,2
h 0.2

£=lal =42.1= 0,004 = 0,4 %
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Otset: € =0,4 %

IIpumep 9. Haiigute BEpXHIOI M HIKHIOIO TPAHMIBI, €CJIH MPUOIHKEHHOE
3HAYEHUE YHCJIA U OTHOCHUTEJBHAS MOTPEIIHOCTh a IPOLEHTAaX COOTBETCTBEHHO

paBHbl: a = 18; € = 1%
Pemenue: * =18 ° 0,01 = 0,18
a=181=0,18
mi=a-"=18-0,18=17,82
m,=a+"=18+0,18 = 18,18
17,82 =x =18,18

Otser: 17,82 = x = 18,18
IHopsinoxk npoBeaeHus1 padoThI:

I/ICHOHBSYH TCOPCTUUCCKUEC CBCACHHA W IIPUMCPBI, BBIIOJHWUTH IIPCAIOKCHHOC

IIperoAaBaTesieM 3aaHHe
3ananue i padoOTHhI.

1 BapuanT

2 BapMaHT

[lycts mano 3,4< x < 3,9 . Haiitu rpanuiis
BBIpOKEHHS: A) -3X+2

Ilycts pano 3,2< x < 3,6 . Haiftu rpanuibt
BBIpWKEHHS: A) -4x+3

[lycts mano 5,9< x < 7,4 . Haiitu rpanuiis
1

BCJIMYHUHBI —.
X

[Iycte mano 6< x < 8,2 . Haiitu rpanuibl
1

BCJIMYHHBI —.
X

Haiitu rpanuiel cyMMBI a+B, €Ciu
18<a<24

-1,3<8< -0,8

Haiitu rpanunbl pa3HOCTH a-B, €CIIU
-34<a< —-29

1,4<B <19

Haiity rpanuis! cymmel a+B, €Cin
16<a<l9

-1,2<8 < —0,6

Haiit rpanunipl pa3HOCTH a-B, €CIIA
-31<a< —-2,6

12<B<15

Haiit rpanuiel Npou3BeieHNs a'B, €CIIU
2,4<a<2,6
14<8<1,8

Haiitn rpanuis! Ipou3BeIeHUS a'B, €CIIU
2,3<a<2,8
12<B8<1,6

vy a
Haiitu rpaHvilbl 4aCTHOTO -
B

o a
Haiitu T'paHUlbl HaCTHOTO -
B

32<a<4,2 3,4<a<4,4

2,2<B<25 2,6<B<2,8

Breraucnuts HpI/I6JII/I)KeHHOC 3Ha4YeHHe | BEIUUCIUTh HpI/I6J'II/I)KeHHOC 3HA4YCHHC
BEJINYHHBI X , PpaBHOE CpEeOHEMY | BEIIMYUHBI X , PpaBHOE CpeaHEMY
apuMeTHUeCKOMy  TpaHMIl W  yKa3aTh | apuPMETHYecKOMy  TpaHUI] M  yKa3aTb

TOYHOCTH 3TOI'O HpI/I6J'II/I)I(eHI/I$I , €CIIN

3,4<x<3,9

TOYHOCTBH 3TOI'O HpI/I6J'H/I)KeHI/I5I , €CIIN

3,2<x<3,6

[lycte  x = 37,6+ 0,2 BBIYHUCIIUTh B
MPOLEHTAX rpaHuLly OTHOCHUTEJIbHOU
MOTPEITHOCTH ~ NPHUOIMKEHHOTO  3HAYCHUS

BCJIIMYHHBI X.

I[Iyctp x = 38,1+ 0,2 BBIUUCIIUTh B
MPOLEHTAX TpaHuLly OTHOCUTEIBHOU
MOTPEITHOCTH  NPHUOJMKEHHOTO  3HAYCHUS

BCJIIMYHHBI X.

HaliiuTe BEpXHIOK M HUKHIOK TPAHULIBI, €CIIH

HaiianTe BEpXHIO M HUKHIOKO TPAHUIIBI, €CIIN
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npUOIIMKEHHOE 3HaYCHUE qucia U | IpuOIMKEHHOE 3HaYCHUE qrcia u
OTHOCHUTENBHAS IOTPEIIHOCTh a TMPOIEHTaX | OTHOCHTENBHAS MOTPEIIHOCTh a MPOIEHTAax
COOTBETCTBEHHO paBHbL: a =24 ; £ =4% COOTBETCTBEHHO paBHbL: a =32 ; £ =3%
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IIpakTuyeckasi pabora

Tema: «KopHu u crenenn»

Hean padoThi:

1. ®opmMupoBaTh YMEHMS U HABBIKH BBIYMCIIEHUS KOPHEW U CTENIEHEN

2. ®opMupoBaTh YMEHUS U HABBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HABBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUN CTYACHTOB 110 JAHHOW TEME
IlepeyeHb CIPABOYHOM JIUTEPATYPHI :

1. Anmumog II.A. u np. «Anre6pa u Havanna ananm3a 10-11 xkm», M: [Ipocsemienue ,
2008

2. Hlopodees I'.B. «COopHUK 3ajaHUi JIJIs1 TPOBEACHHS] TUCbMEHHOTO 3aJaHUs 110
marematuke 11 xm», Mocksa, [poda, 2004

3. AnteiHOB II.M. «2600 TecTOB M MPOBEPOYHBIX 3aJaHUM MO0 MaTeMaThuke», M:

Hpoda, 1999
Kpatkue TeopeTudeckue cBeieHHs:
Onpenesenue. KopneM n-ii cTenenu U3 4nciia a Ha3bIBACTCS TAKOE YK CII0, N-51

CTEIEHb KOTOPOTrO paBHa a.
CBolcTBa KOPHS N-OU CTEIIECHMU.
V'_”= [.:z, ecIH =261, Wke N, Yae R

, BCIH x =2k, Wke N, Yacs R

]

1 Mab =Ya¥% - noN, 0ac0,b00,ab0R
a _Ua

B %% nON Dal0,b>0,ablR
Wﬂﬁ?‘”,mn,mDN,DaDo,aDR

bl

O OJ

[ W=ﬂ¥=ﬂk,Dn,m,kDN,k:m:n,DaDO,aDR
””'{ﬂ_m”“ﬁ?,mn,m,k,rmN,m=nk+r,0<an-1,DaDO,aDR
6. Wa=a [ nmiN an0anR
7.@=@,Dn,m,p,q,kDN,m=kq,n=kp,DaD0,aDR
8.@'@=W‘1W—W,Dn,m,p,qmN,DaDO,aDR
W{fl_mii’?:xm,Dn,m,p,qDN,DaDO,aDR.

HpnMep
1) \/27'* =181=13%=

3 256 3 6 4 _ 3\/
62 625 5 12 5

| S
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3) /521 =7/(53)" =53 =125
4) VY4096 = '¥/2096 = 1212 =2
5) (w)'zzm :i/g:é

Onpez{e.ﬂeHHe. Cmenenvio wyucna a c HamypanbHbiM nokazamenem N, bonvuuUM
1, HA3bleaemcs np0u3eedeHue n MHOD:‘CMI’I’ZQ]Z@LZ Kaxcowlll U3 KomopslxX paeeHn d.
Cmenenvio yucna a ¢ nokazamenem 1 nazvieaemcs camo 4ucio da.

CrernieHb C OCHOBAHHUEM a U MOKa3aTelieM N 3amuckiBaeTcsa Tak: a" . Uuraercsa < a B

cTteneHu N ’; ““ n- s CTeNeHb Yuciia a .

ITo OIIPCACIICHUIO CTCIICHU !

al=a
a2 =aea
ad = aeaca

a* = ae acaca

HaxoxaeHue 3HaueHus1 CTEIIEHU Ha3bIBAIOT 60386€0€HUEM 6 CHENEHb.
1. IlpumMepsbI BO3BeIeHHUS B CTENEHb:
33=3¢3.3=27
04=0°0°00=0
(-5)°=(-5)+(-5)+(-5)=-125
16

7' =7 2.IlpeacraBbTe B BUae KBaapara yncaa: 25 ; 0,09 ; 49

16 [4)3
25=52:0,09=(0,3)2; 4 ¥ .
3. IlpeacraBbTe B BUAe Ky0a yuciaa:
27;0,001;8.
27=3%;0,001=(0,1)*;8=23,
4. HaiiTy 3HaYeHUs BbIPAKEHHUIA:
a) 3¢ 103 =3¢ 10 10° 10 = 3+ 1000 = 3000
0)-2*+(-3)°=7
24=16
(-3)°=9
-16+9=7
IHopsimox npoBeaeHus1 padoThI:

HNcnonb3yss TEOpETUYECKUE CBEACHHUS W NPUMEPBI, BBINOJHUTH MPEIIIOKEHHOE
MpenogaBaTesieM 3aJJaHue

3ananue 11 padoThlI.

Boruucauts :
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1 BapuaHT

2 BapuaHT

1.HajinuTe 3HAYEHUS CTENIEHU:

a) 103 B)(-8)%; 1) 3.2% ) (1 2)3;

2. llpeacraBbTe B BUJE KBajpaTra WM Kyda
YHCJII0:

a)25; 0)-64; B)2,89; r1)0,027;

3. IIpencraBbTe B BHJIE CTeNeHu
Npoun3BeJeHue:

o TTTT g (-3)-(-3)-(-3)-(-3)

)X X-X. nYYyyyy.
1) x° x )y’ y’; x)2°- 2%,
3) m2m5m4; m) X8 x3- x7;

K) (1) (1) (7).
4. IlpeacraBbTe B BU/I€ CTENEHH YaCTHOE:
a) x&: x4 6) (-0 5)10 (-0,5)%;
B) X° 1 X3; r) y : yo n25:24;

2\ (2!
a(3) 5)-
5 . BbIYHCIUTD .
0 (3) 15-08
6) 3000 - (0,2)° — (-2)°;
(-3)% )52 -3 )62:(_4)-

1.HaiiguTe 3HAYEHHS CTENEHHU:

)7 B (3% 0545 n(-3)

2. IlpeacraBbTe B BHAE KBajgpara HJIH
Ky0a yucJio:

a)36; 0)-121; B)1,728; 1)0,081;

3. IlpeacraBbTe B BHJEe CTeleHH
npou3BeJeHue:

a) 6:6:6-6:6; 06) (-4)-(-4)-(-4);

B)X-X-X-X-X; D) YYYYYYYY
1) x° x°; DM x)2%-2°,
3)mmm2; ) x° - x*- x8;

K) (—4)* - (-4)*- (-4)".
4. HpeI[CTaBBTe B BU/JEC CTCIICHU YaCTHOE:
a) x8: x3; 6) (-0,3)° : (-0,3)%;

B)x8:x2; r)ygzyg; Il)35132

A

5 . BbIUuCIOuTh.

0 () 23-06
6) 5000 - (0, 33— (-3)";
(02)3 ( 3)4 F) 34 5; I[) 82 :('3);

e) 877 x) (-9+2)%; 3)8—2,

INEE NG N}

(0 4)2 ’ e 2 =
o) 3-62. ) (-10+7) ; 2; ’ (-5) (23)
7 Vs 3y (o
R Iy M) 44 " ;

' (-3) (13) 5 . 5 A
w2-F. (_2)3.(_1)6; gg;a racaa; m (8x)% p)p-p*
O)a a - aa n)(7x)2 p)pp2p0’ C)C'C5'C; T)T.T3.(T4)4.TO
oc-cdc; )11 (1% 1% )@ (#)° ;o)X (%)

y) (23)7 (25)3 . (1)) _X3 . (—X)A; X) (p5)4 . p3 : H)(54)2 . (52)5 . 510.
X) ()" p° ; m(3%)? - (3%)°: 3™

Beraucnuts: Breraucnuts:

) a¥E- Vi ) “\E BV7% ;| 1) a) V64- V4, 6) 5/4“6069566 : 5\/%;

) ¥32768:1) (‘Y32)2

2) ) VY8®; r)V¥19683; m(¥27)2.
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IIpakTuyeckasi pabora

Tema: «CTeneHb ¢ pAIMOHAJBHBIM TOKa3aTeJIeM»

Hean padoThi:

1. ®opMHupOBaTH YMEHHUS W HABBIKA PEUICHUS] YIPaKHEHH MPHUMEHsST CBOMCTBA
CTEIECHU

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HaBBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOUYHBIX 3HAHHI CTYJICHTOB IO TaHHOW TeME
IlepeyeHb CIPABOYHOM JIUTEPATYPHI :

1. Anmumon 1. A. u ap. «Anrebpa u Havana ananuza 10-11 xm», M: IIpocBenienue ,
2. llopodees I'.B. «COopHUK 3a1aHuil 11 TPOBEACHUS MUCbMEHHOTO 3a/IaHUsI T10
marematuke 11 km», Mocksa, Jpoda,

3. AnteiHoB I1.1. «2600 TecTOB 1 POBEPOUYHBIX 33/IaHUI 110 MATEMATUKEY,
KpaTkue TeopeTnueckue cBeJeHHU:

Hanomnum, umo payuonanvHoe Yucio r — 3mo 4ucio

8”0(1 zde m — uejioe, n — HamypajibHoe 4uUciio.

Bce CBOI/ICTBa CTENEHU C HaATypajbHBIM IOKa3aTeIeM BEPHBI JJIA CTEHEHU C JII0-
OBIM paIMOHAJIBHBIM MTOKA3aTeJIEM U MOJIOKUTEIbHBIM OCHOBAaHUEM.
A UMeHHO, /IS TIOOBIX PallMOHANBHBIX YKcel p U ( u mo0bix @ > 0 u b > 0 BepHBI
paBEHCTBA:
CBoiicTBa cTeNeHU:

m
Aam = an

aP a9 =gFtd

aP:a¥ =afY
(aP)9 = aPd
(ab)P = aPbP
a®=1

al =a

Cr=5

2 1 1
93'96 =02 = \/— 9 =3
1x9

(163)9’4— 163*4 =16:s=2°=8
245 = (23 = 3)3 =02%35 = 43/37 = 43/9

Hopsmmc NpoBeeHus padoThI:
Hcnonb3yss TeOpeTHYECKHE CBENECHUS W MPHUMEPBI, BBINOJHUTH IPEAIOKEHHOE
IIPETNOIaBATEIEM 3a1aHHAE

w0 e
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| BapuaHT 2 BapuaHT
Breranciauts Brerancnutb
1 1
8% * 8% 112 * 112
2 1 2 1
163 : 162 253 252
2 1 2 1
273 273 643 . 643
1 20 1 12
(164) 4 (812) 4
1 —1
(81 x16)4 (81 x6) %
1 1 1
162 * 253 ()19
273 1 1
(-5=)° (27 *8)3
1725 —4 1 1
7373 54" 5%
72 52
7—?4 * 71_12 * 7—73 21,3* 2-0,7 * 21,4
250,3 * 51,4 40,7 * 2—0,4

YHpoCTUTh BBIpAKEHUE

YHpOoCTUTh BBIPAKEHHE

(X0‘5 _ y0,5)X0,5y + (Xy3)0,5

1 1
(XO’5 + yo,s)Xyo,s - (XZ y6)3
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IIpakTuyeckasi pabora

Tema: «CTeneHsb ¢ JeiiCTBUTEIbHBIM IMOKA3aTEIEM»

Hean padoThi:

1. ®opmupoBaTh yYMEHHSI U HABBIKUA PELICHMS YIPAXHEHUW NPUMEHsS CBOWCTBA
CTEIECHU

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBUBaTH YMEHUS U HaBBIKK PaOOTHI CO CTIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

[Ipu nmo6om x € R u mobom a > 0 creneHb a* ABISETCS MOJIOKHUTEIbHBIM
nercTBuTeIbHbIM uuciioM: a* >0 npu x € R, a > 0.

Ecnu ocHoBanue crenenu a = 0, To crenenb 0 onpenenstor Toabko npu x > 0 u
cuutarot, yTo 0* = 0 mpu x > 0. Hanpumep, 0v2 =0, 0°! = . IIpu x < 0 BBI-

paxenne 0* He mmeer cMbiciaa. Hanpumep, Bepaxenus 07, 07V2 cmbicna He

HUMEIOT.

[Ipy TakoM ONpeeNeHNH CTENEHH C IEUCTBUTEIBHBIM MTOKA3aTEIEM COXPAHAIOTCS
BCE M3BECTHBIE CBOMCTBA CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

(a\/3—1 )\/3+1

IHpumep 1. Yopoctuts BeIpaxeHUe : o

> IIprMensst CBOMCTBA CTENEHU C IEUCTBUTEIBHBIM ITI0KA3aTENEM, OJIy4aeM

@31 ¢ /3—1)(,/3+1) 2

aV5-3 xg4—V5 - aV5-3+4—/5 - a
s moboro a > 1 u moboro x > O yucio a* 6onpme 1, 1.¢.a*>1npua > 1, x
> 0.
C moMOIIbI0 CBOWCTB CTEMECHH C JEHCTBUTEIBHBIM TOKa3aTelIeM JOKa3hIBACTCS
CJIeIyIOIasl TeopemMa:
Teopema. Ilycts a> 1 u x; <xp. Torga a X! <a*.
Caeacreue 1. IIycts 0 <a <1wmx; < xp. Torma a*’ >a*?,
Caeacrsue 2. Ilyctba > 0,a = 1, a¥'=a*,
Torma x1 = x2.
CaeacrBue 3. Ilycts 0 <x; < x. Torna ecnu p > 0, To xP1 < xPp, a ecnu p <0,
TO XP1 > xPy.
Takum oOpa3om, TpU BO3BEJACHUU HEPABEHCTBA C IIOJIOKUTEIBHON JIEBOM U
MOJIOKUTEIIBHOM TIPaBOM YacTsIMHU B IOJOKHUTEIBHYIO CTETICHb 3HAK HEPAaBEHCTBA
HE MEHSETCS, a TPU BO3BEJICHUM B OTPUIIATEIHHYIO CTENECHb 3HAK HEPaBEHCTBA
MEHSIETCS Ha IPOTHBOIIOJIOKHBIH.
CBoiicTBa CTEeNEHM:

m
Aam =an

aP a9 :ap+9

aP:a% =gfy
(ap)g = qPd
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(ab)p = apbp
a’=1
al =a
E p = ﬁ
(b) bp
an=—
aTL
IIpumepsi :
1 3 1+3 4
S. Ja*7a =74 =7s=71=7
2 1 1
6. 93:96 = 92 =/9 =3
1*9 3

1
7. (163)M=1632=161=23=8

2 2 2
8. 243 =(23%3)3 =22%33=43/32=43/9

IHopsinoxk npoBeaeHus1 padoThI:

I/ICHOJ'IIBYSI TCOPETUUCCKUC CBCACHUA W IIPUMCPLI, BBIIIOJIHUTL IIPCIAJIOKCHHOC

npernogaBaTciicM 3alaHneC

3ananue 1 padoThI.

3anaHne YIIPOCTUTH BBIPAKCHUC, BEIYUCIIUTD :

a‘/g % B\/E
(aB)Z"'\/E

a8 « V8
(aB)3+\/§

(a1+\/3— )1—\/§

(a1+\/§)1—\/§

(a® - Y5 )(a*? + 5Y)

(a¥? - 8Y5 )(a*? + 2)

a\/§ * al—\/§

a\ﬁ * al—\ﬁ

aﬁ+1 * aﬁ‘l

a\/§+1 * a\/§—1

(51+\/?)1—\/§

(71+\/f )1—\/2

4_2—3\/7 * 64\/7

52—3@ * 125@

123+\/§

33+V5 4 42+V5

153+\/§

33+V8 4 54+V8

(B\/I_O)\/l_o - g2

(}3‘/7)*/7 : B2

41+\/§ * 23—\/5_ *2—2—\/3

161+\/7 * 42—\/7_ *4—2—\/7

(aw+3\/2—+1 )1—3;/2

(asx/ﬁ+3x/f+1 )1—3\/1

(aVE+V5 ) V16204325

(a%/f+3\/1) 33-38+316
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IIpakTuyeckasi pabora

Tema: «Onpeaesenue jJorapugpmar

Hean padoThi:

1. ®opMHpOBaTh YMEHUS U HABBIKU PEIICHUS JIOrapu(pMOB

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPY/a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUI CTYJEHTOB IO JaHHOU TeMe
KpaTkue Teopernueckue CBeIeHHU:

Onpenenenne: JlorapudMoM IMOIIOKUTEIBHOTO YUCTa D MO OCHOBaHHIO @, T/E
a> 0, a#1, Ha3pIBaeTCs MOKA3aTENb CTEIICHH, B KOTOPYIO HAJI0 BO3BECTU YHCIIO A,
9TOOBI MOTYYUTH D.

log,b=x
a'=

IIpumepl: Beruncnuts log, 8

log, 8=x

[To onpexnenenuto norapudma

2*=8

2x=23

X=3

[Tomyyaem

log, 8=3

Omnpenenenue gorapudma MOKHO KPaTKO 3alKUCcaTh TaK:

aloga b_ b

D10 paBeHCTBO cmpaBeqiuBo npu b> 0, a<0, a#1. Ero oObYHO HA3bIBAIOT
OCHOBHBIM JIOTaPU(PMUYECKUM TOXKICCTBOM.

IIpumep 2. Bpraucinurb

4log4 5=5

1
25

IMpumep 3. Pemuth ypaBuenue log;(1 — x)=2

ITo onpenenennto norapudma 32=1-x; -x=9-1; -x=8 nnu x=-8
OtBeT: X=-8

3—2logs 5:(310g3 5)-2:5-2:

IHopsimoxk npoBeaeHus1 padoThI:
Hcnonp3ysl TEOpETUYECKUE CBEICHHS W MPHUMEPBI, BBINOJIHUTH IPEIIOKEHHOE
IIpernoaaBaTeieM 3aJaHue

3amanue 1 padoThl.
1 BapuanT
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3agaHue BBIUMCIHUTH JOrapu(Mmebr:
log, 32 ; log, % ;log, V8 ;
log; 9; loglé :logs V3 ;
3
log, 16 ; log:1 16 ; log, V4 ;
4

1
log:= 125 ; logi—: log. 36 .
gs g% o2s ' 1086

3agaHue BBHIYMCIIUTD:
510g5 20 . 2310g2 7 . 1610g43. 22+log29 . 32—10g3 7

3agaHme pelInTh ypaBHEHUE:

log;(1 —x)=3
log,(x — 5)=2
logg x=3

3amanue nis padoTHhI.
2 BapuaHT
3anaHmne BBIUUCITUTH JIOTAPUPMBI:

log, 64 ; log, % :log, V4 ;

logs 27 ; loglg—l1 :logs V3 ;
3

log, 64 ;log: 16 ; log, V4 ;
4

1 1
log- 3125 logi—; log, —.
g5 g% 25 1986575

3agaHue BBIYMCIIUTD:
4log4 17 . 7210g79 . 810g2 5. 32+10g34 . 23—log26

3amaHue pelInTh ypaBHEHUE:

log,(1 —x)=3
log5(5 — x)=2
logs x=4
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IIpakTuyeckasi pabora

Tema: «CsoiicTBa JIorapu(pmMoB»

Hean padoThi:

1. ®opMupoBaTh YMEHHS M HAaBBIKM TNPUMEHEHUS CBOMCTBa JorapudMoB mpu
pelieHuu J1orapupmMoB

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy/a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUM CTYJIEHTOB 110 JaHHOU TeMe
KpaTkue Teopernueckue CBeIeHHUS:

[Tpu BbINOIHEHMM NPEOOpPa30BaHUM BBIPAKEHUHN, cOAepKallluX Jorapudmsl, mpu
BBIYMCIICHUSAX M IIPU PEUICHUM YPABHEHUM YacTO HCIONb3YIOTCA PA3IMYHbIE
CBOICTBa JIOrapu(PMOB.

PaccMOTpUM OCHOBHBIE W3 HUX.

[Mycte a>0, a%l, b>0, c¢>0, r- moboe aelcTBUTENbHOE uHCiO. Torma
CIPaBEAJIUBBI (DOPMYJIBI:

log, b +log,c=1log, bc
log.b-log,c= loga%
log, b" =rlog, b

log.» b = %loga b

IIpumep1. BoruuciauTs:

log, 18 + logg 2 = logg 36 =2

IIpumep 2. Berunciaurs:

10g12 4‘8 = 10g12 4‘ = loglz 4;1'_8 = loglz 12:1

IIpumep 3. BorunuciauTs:

1 9 1 1
log; 37 = ;log3 3= ;*1= >

IIpumep 4. Berancianrs:

1 1 1
logg 2=1o0g,3 2 = glog2 2 = *1 = S

IIpumep S. Beruucaurs:
logs V3 - %logs 12 +logs 50 = logs \/%*50 =log: 25=2

IHopsinok nmpoBeaeHus1 padboThI:
Hcnonb3ysi TeOpeTUYECKHE CBEICHUS U MPUMEPHI, BBIMNOJHUTH MPEAJIOKEHHOE
npenojaBaresieM 3aJaHue

3amanue 1 padoThl.
1 BapuanT

3agaHne BLIYHCIIUTD:
log,, 5 +log,, 20 ;
log,, 25 +log,,40;
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log, 64 - log, 4 ;
log, 8 - log, 2;
log,5 Y169 ;

log, Y/128;

log, 12 - log, 15 + log, 20 ;

log:12 - log1 15 + log1 20;
2 2 2

élog7 36 —log, 14 — 3log, V21 ;
2log; 6 - % log, 400 + 3log; /45 .

3amanue 1 padoThl.
2 BapuaHT
3agaHue BBLIYNCIIUTD:

log1925 +1log o 4;

log;, 50 + log,, 20;

log, 16 - log, 4 ;

log, 8 -log, 4;

logy; V121 ;

log; V243;

log, 12 -log, 15 + log, 20 ;

logi6 12 - logy6 15 + logy6 20;

~1oga 36 - log: 14 - 3log: V21 ;
7 7 7

2log16 - % log1 400 + 3log: /45 .
3 3 3
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IIpakTuyeckasi pabora

Tema: «JlorapupmMuyeckre ypaBHeHHs U HEPABEHCTBA»

Hean padoThi:

1. ®opMupoBaTh YMEHHUS M HABBIKH PEUICHHS JOrapu(MUUYECKUX YpaBHEHUH U
HEPABEHCTB

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUS:

PaccMmoTpum pelienue norapu(pMUYecKux YpaBHEHHUM Ha puMepax.

Mpumep 1. Penmts ypasHenne 108 pE+1)=2

0.0.J. x+1-0

x~-1

pemenne: 10810(X + 1) =2
110 OIpe/ieNeH IO JJorapu(Ma oTydaem

x+17102

x+17100

x—100-1

x99

99 Gombiie yeM -1, 3HAYNUT OH HAET B OTBET

Otser: x~ 99

Mpumep 2. Pewuts ypasuenue ©82( 1) 4 logz(x+3) - 3
TIpeoGpasyeM JeByIo 4acTh 10 CBOHCTBY Jorapudmon 1°8s P 4 108, ¢ — log, be
[Tomyuum

loga(r + 1) (x+3)=3 (1)

Tak kak J11000€ YHMCI0 MOXKHO 3amucaTh B BUJE Jorapudma, To MpeAcTaBuM 3 B
BUJIE Jorapr(ma ¢ OCHOBAaHHUEM 3 , MOJTYYUM

log,(x+ 1) (x+3)=3

I[To onpenenenuto gorapudma mnosydaem

(x+1)(x+3) =23 (2)

YMHOXkaeM CKOOKU

X?+4x+3=8

X2+ 4x-5=0

JI=4%-4*1*(-5)=16+20=36"6

X1=1; X2 = -5

Tak kak ypaBHeHHE (2) SBISIETCS CIEACTBUEM UCXOJHOTO YpPaBHEHHUS, TO
HEe00X0MMa MPoBEPKa.

X1:1

log(1+1) log,(1+3) _ 3

log, 2 log, 4 _ 3
1+2=3
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3=3

DTOT KOPEHb MOJXOIUT

Xo = -5

logz(—5+ 1), loga(—5+3) - 3

CkoOKM ModyyaroTcs OTPULIATENIbHBI, U TI0O9TOMY JieBas 4acTh ypaBHeHus (1) He

UMEET CMBICIIA, TO €CTh X=-5 HE SIBJISCTCS KOPHEM 3TOTO YPaBHCHHUS.
OrtBer: X1=1

IIpumep 3 . Pemuth ypaBHeHHE
[TpupaBHUBas BbIpaXKEHUS, CTOSIIME MOJI 3HAKOM Jiorapudma, moimydaem

3x+4 = 5x+8

3x-5x=8-4

-2x=4

X=-2

Bemonuss mpoBepky, yOexnaemcs, 4TO IHpU X=-2 JeBas W IpaBas 4YacTu

HCXOJHOI'O YpaBHCHHA HC UMCIOT CMbICJIA.
log,(—6+4)_log,(—10+ 8)

log,(3x+4) _ log,(5x+ 8)

OTBeT: KOPHEN HET.
[Ipn n3yuenun norapudmudeckoil (GyHKIHH pacCMaTpPUBAINCh HEPABEHCTBA BUJI

logax <, py yy 10821 >y, [TpuBenem PUMEPBI pelIeHus 6oee
CIIOKHBIX JIOTapU(PMUUYECKNX HepaBeHCTB. OOBIYHBIN CIOCO0 pPEIICHHS] TaKUX
HEPABEHCTB 3aKJIF0YACTCs B IIEPEX0C OT HUX K 00Jice MPOCTOMY HEPABEHCTBY MIIH
CHCTEME HEpPaBEHCTB, MMECIOIIEH TO K€ CaMOEe MHOKECTBO PEIICHHUM, TO €CTh K

PAaBHOCWJIBHOMY HEPABEHCTBY MJIM K PABHOCWJIBHOM CUCTEME HEPABEHCTB.

Ipumep 1. Pemnts HepaseHcTs0 1082 (x=3)+ loga(x—2) =1

2}1, 3HAaK HE MEHSETCS B HEPABEHCTBE
r—3 >0

0.0.JI: {’E —2>0
{‘JE =3
© > 2nonyuaem orcrona X °
Pemenue no cBoiicTBam JiorapumMoB noigydaem

log,(x —3)(x—2) =1
(x-3)(x-2)=2*
X2-5x+6-2= 0
X2-5x+4= 0

X2-5x+4="
J=5%-4*1*4=25-16=9""3
X1=1, X2=4
Y(0)=0-0+4=4
[Tony4yaem 15x%4

COBMeIIast TOT OTPE30K C MPOMEKYTKOM X 3, noJiy4aem

3<x=4
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Otset: 3°x>4

IHopsinoxk npoBeaeHus1 padoThI:

I/ICHOJIL?)y}I TCOPCTUYICCKUC CBCACHHUA U IIPUMCPLI, BBIIIOJHUTDL IIPCHAIIOKCHHOC

IMpCIoaaBaTCjICM 3a1daHUC

3ajganme 1J1s1 padoThI.

1 BapuanT

2 BapHaHT

log,(2x—1)=3

10g10(4X + 5) - 10g10(5X + 2) = 0
log;(2x + 1) =log; 13 + logs 3
logs(4 — 2x) -logz 2 <2

log,(x — 1) + log,(x + 4) <log, 6

log,(x+3)=4

log;(5x+ 3) — log3(7x+5)=0
log1o(x+ 3) =log1p 10 + log, 25
log,(2x+ 1) -log,3<1

log;(5 —x) + logz(—1—-x)>3

3 BapuaHT

4 BapuaHT

logs(x—2) =2
log;(2x + 4) — log;(4x+12)=0
log19(5x + 2) =log,o 6 + logqo 2
log3(6 — 2x) -log3 2 <3
log;(x —2) + logz(x+6)>2

logs(x+4)=2
log,o(x+ 2) — logp(2x+6) =0
log,(7x — 4) =log, 4 + log, 13
log:(2x—1) -log116 > 5

2 2

log,(x—2) + log,(x—3)<1

55




IIpakTuyeckasi pabora

Tema: «Axkcnomsl crepeomerpun. CiaeACTBUSA U3 AKCHOM»

Hean padoThi:

1. ®opMupoBaTh YMEHUSI U HABBIKUA PELICHUS] TECTOB U 3a/a4 C UCHOJIb30BAHUEM
aKCHOM CTEPEOMETPHUU U CIIEICTBUIA U3 AKCUOM

2. ®opMUpoOBaTh YMEHUS U HaBBIKU CAMOCTOSATEIIBHOTO YMCTBEHHOIO TpyJa

3. [IpuBuBaTH YMEHUS U HaBBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

Teopus.

Ai. Uepez nobvie mpu mouku, He Jexcawjue Ha OOHOU NPAMOU, NPOXOOUm
NJIOCKOCHb, U NPUMOM MOAbKO 0OHA.

Ay. Ecnu 06e mouku npsamoul iexcam 6 nioCKOCmu, mo 6ce mouKu npsamou Jiexdcam
8 Mo NJI0CKOCU.

A3. Ecnu 06e nnockocmu umeiom oougyto mouxy, mo oHu uUmerom oouyio npsamyio,
Ha KOMOPOLUL Jiexcam éce oouue moyuKy dmux nioCKoCmeu.

HexoTopsle ciieacTBUsi U3 AKCHOM.

Teopema. Uepes npamyio u ne nexcauiyio Ha Hell MOYKY RPOXOOUM NAOCKOCHIb,
U RPUMOM MOJIbKO 00HA.

JlokazarenscTBO. PaccMOTpyM TpsIMyr0 a W HE JISKAIIYyI0 Ha HEH TOUKy M .
Jokaxkem, 4TO 4Uepe3 MpSIMYIO0 @ U TOYKY M IPOXOAUT MIOCKOCTh. OTMETUM Ha
npssMoii a iBe  Touku P u Q. Touku M, Pwu Q He nexaT Ha OJHOM MPSIMOM,
IIO3TOMY COTJIACHO akcruoMe Al depe3 3TH TOYKHM IPOXOJUT HEKOTOPas INIOCKOCTh
a. Tak kak JBe ToukH mpsmMoit a (P u Q) yexar B INIOCKOCTH a, TO 10 akcuome A2
IJIOCKOCTH a MPOXOJUT YEPE3 MPSAMYIO d.

EAMHCTBEHHOCTh IUIOCKOCTH, MPOXOJSALIEH Yepe3 MpsSMYI a U TOUKy M, cnexyer
U3 TOro, 4Yro Jit00as IUIOCKOCTb, MPOXOAsINas 4epe3 MpsAMYIO a U
Touky M, mpoxoaut uyepe3 Touku M, P wu Q. CnemoBarenbHO, OHAa COBMATAET C
IUTOCKOCTBIO @, Tak Kak mo akcuome Al wepe3 Touku M, P u Q MpOXOIUT TOJNBKO
OJIHA IUIOCKOCTh. Teopema 1oka3aHa.

Teopema. Uepe3 0ee nepecexkarowiueca npamvie npoxXooum nIOCKOCHb, U
RPpUMOM MOJIbKO 00HA.

HokazarenscTBO. PaccmoTpuM mpsiMbie a U b, nepecekaromuecs B Touke M, u
JIOKQ)KEM, UTO Yepe3 ITU MPSMbIE TPOXOAUT MIIOCKOCTh, U IPUTOM TOJIBKO OJIHA.
OtmeruM Ha npsMmoi b kakyro-HuOyaes Touky N, OTIIMYHYIO OT TOYKU M, U
PacCMOTPUM TUIOCKOCTD a, Tpoxoadiyto uepe3 Touky N u npsimyto a. Tak Kak JiBe
TOYKHU MPSIMOK D j1exar B mIockocTy a, To mo akcuome A2 MIOCKOCTh @ MPOXOIUT

yepes npsamyto b. Urak, IUIOCKOCTh a MPOXOJUT yepes
npsiMbie a U b. EAMHCTBEHHOCTh TaKOW IJIOCKOCTH CJIEIYET W3 TOTO, YTO JIF0Oas
MIJIOCKOCTb, MpOXOoAsIIas yepes npsAMbI€ a U b, TIPOXOIUT yepes

Touky N. CnenoBarenbHO, OHa COBHANAET C IUIOCKOCTBIO a, IMOCKOJIBKY 4epes
Touky N ¥ IpSAMYyI0 @ TPOXOJUT TOJIBKO O[HA TIOCKOCTh. Teopema goka3aHa.

IHopsimoxk npoBeaeHus1 padoThI:
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Hcrnonb3yss TEOPETUYECKUE CBEACHUS W IPUMEPBI, BBINOJHUTE IIPEIIOKEHHOE
IIPEIOIaBaTeIEM 3aJaHHE

3ananme 11 paGoThl.

TecTt mo TeMe «KAKCHOMBI CTEPEOMETPHH U CJIEICTBUA U3 AKCHOM»

1 Bapuamur.
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IIpakTuyeckasi pabora

Tema: «IlapajneJbHOCTH NPAMON U IJIOCKOCTH

Hean padoThi:

1. ®opMupoBaTh YMEHUSI U HABBIKUA PELICHUS] TECTOB U 3a/a4 C UCHOJIb30BAHUEM
TEOpEM

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HABBIKU PAOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

Teopus.

. I[HapasuienbHble  mpsiMvble B NPOCTpaHcTBe. BBeneM  moHsTHE
MapajuieNIbHBIX MPSMBIX B IPOCTPAHCTBE.

Omnpenenenue. /[ge npsamvle 8 npocmpancmee Ha3vl8aomcs napaiiebHblMU, eciu
OHU Jledcam 8 OOHOU NAOCKOCMU U He NepeceKalomcs.

[MapannenbHOCTh NPSAMBIX @ U b 0603Havaercs Tak: a\\b.

Teopema. Uepe3 nrwbyw mouky npocmpancmea, He Jexdcauiyio Ha OAHHOU
NPAMOIL, NPOXOOUmM NPAMAZ, NAPANIETbHAA OAHHOU, U NPUMOM MOJIbKO 00HA.
JlokazarenscTBO. PaccMOTpUM MpsMyI0 @ U TOUKYy M, HE JIEXKallyl0 Ha 3TON
npsMor . Yepes npsAMyro a 1 TOYKY M MPOXOIUT IIIOCKOCTh, U IPUTOM TOJIBKO
onHa . OO0o03HauUMM 3Ty IIOCKOCTh OykBoH a. Ilpsimas, mpoxonsias yepes
TOYKY M mapannenbHO NpsSMOM a, [OJHKHA JIekKaTh B OJHOM IIOCKOCTH C
TOYKOU M U TIPSIMOM @, T. €. OJDKHA JIekKaTh B IUIOCKOCTH 0. HO B 1mmockocTH a,
KaK M3BECTHO W3 Kypca IUIAHUMETPUHU, Yepe3 TOUKYy M MpOXOAHUT mpsiMas,
napajuielibHasi MpsSIMOM @, © TPUTOM TOJbKO onHa. Ha pucyHke sta mnpsimas
obo3HaueHa OykBoi b. Tak, b—enuHCTBeHHAs TIpsMasi, MNPOXOJAIas dYepes
TOYKY M napajuienibHO nNpsiMou a. Teopema 1oka3aHa.

Omnpenenienue:/[Ba oTpe3ka Ha3bIBAIOTCS naApailelbHblMU, €CIIA OHU JiekKaT Ha
napajuieNIbHBIX MPSMBIX

. I[MapaienbHOCTL TpeX NPAMBIX. JloOKakeM JieMMy O MEepeceueHUn
MJIOCKOCTH TMapajuIeIbHBIMU  NPSIMBIMH, HEOOXOJIMMYIO JUIS  JalibHEHIIEero
U3JI0KECHHUS.

Jlemma. Ecaru oo0na u3 06yx napaiieibHblX NPAMBIX nepecekaem OaHHYIO
HJI0CKOCHMb, MO U OpY2as NPAMas nepeceKkaem 3my niocKoCmb.

Teopema. Eciu 06e npamovie napanienvHsl mpemoeil nNpAMOU, MO OHU
napannenbHul.

HoxkazarenbctBo. [Tycts a\\c u b||c. [lokaxem, uro a\\b. J{i1st aToro

HYKHO JI0Ka3aTh, YTO TpsiMbie a 1 b\

1) nexxaT B OJfHOM MJIOCKOCTH U 2) HE MepeceKaroTCsl.

1. OTMeTHM Kakyro-HHOYIb TOYKy K Ha mpsiMoii b u o0o3Haumm OYKBO# o
MJIOCKOCTh, TMPOXOJAIIyI0 uepe3 npsaMmyro au Touky K. JlokaxkeMm, dTO
npsiMasi D JISKUT B 3TOM IUIOCKOCTH. JIEMCTBUTENBHO, €CIU JOMYCTHTh, YTO
npsiMasi b mepecekaeT IMIOCKOCTh @, TO MO JIEMME O MEPECCYCHUU IJIOCKOCTH
napajuieIbHbIMU TMPSAMBIMHU TIpsAMasi ¢ TaKKe MepecekaeT IUIocKocTh o. Ho Ttak
Kak c\\aq, TO W TmpsMas a mepecekaeT IUIOCKOCTh ¢, YTO HEBO3MOXKHO, HOO0
npsiMasi @ JIEKUT B TNIOCKOCTH (L.
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2. [psiMbie a 1 b He mepecekaroTcsi, TaK Kak B IPOTHBHOM CIIy4ae 4epe3 TOUKY
UX TIepecedeHHs] Tpoxomuiau Obl fABe mpsMble (a © b), mapaienbHbIe
MPSIMOM ¢, YTO HEBO3MOXKHO. Teopema JoKa3aHa.

3. I[MapajsieJbHOCTHh NPAMOH U IJIOCKOCTH.

Onpenenenue. [lpsamas u niockocms HA3bI8AIOMCS NAPANNEAbHLIMU, €CIU OHU He
umerom oouux mouex.

Teopema. Ecnu npamas, ne nexcawyas é OAHHOU NAOCKOCMU, RAPALIENbHA
KaKoui-Huoyob npamoil, aexcauieil 6 Imoil niocKocmu, mo OHA NaApaienvHa
OaHHOIl NJI0CKOCMU.

Joxka3zarenbcTBO. PaccMOTpHM  MIIOCKOCTh 0 M [IBE MMAPAJJIEIBHBIE MPSMBIE a
U b, pacrionioXeHHbIe TaK, 4TO MpsMas D JIe)KUT B IJIOCKOCTH a, a MpsMas a He
JICKUT B 3TOU MIOCKOCTH . JlokaxkeM, 4To ¢ a. JJomyctum, uto 310 He Tak. Torma
psIMasi a MEePECEeKaeT MIOCKOCTH O, & 3HAYUT, MO JIEMME O MEPECEUYEHUH ILIOCKOC-
TH MAPAUICIBHBIMU MPSAMBIMU TIpsiMasi b Takxke MepecekaeT miockocth a. Ho 3to
HEBO3MOXXHO, TaK Kak Mpsmasg b JIeKUT B IUIOCKOCTH 0. HMTak, mnpsmas a He
IIEPECEKAET IJIOCKOCTH 0, MTOATOMY OHA MapajulesIbHA 3TOM INUIOCKOCTH. Teopema
JTIOKa3aHa.

JlokaxkeM emie aBa YTBEPXKICHUS, KOTOPBIE YACTO HMCIOJb3YIOTCS MPHU PEIIEHUU
3a1ad.

1°. Ecnu naockocmos npoxooum uepes Oaumyio npamyio, RApaiieivhylo Opyzoll
NJIOCKOCMU, U nepecekaem dmy NAOCKOCMb, MO JUHUS Nnepeceyenusi niocKkocmeu
napanienbHa OaHHOU NPIMOU.

2°. Ecnu oona u3 08yX napaiiefibHulX NpsaMblX NApauieibHa OaHHOU NI0CKOCMU,
mo Opyeas npamas aubo makice napaiieibia OAHHOU NI0CKOCMU, TUbO Jiexcum 6
9MOU NIOCKOCMU.

IHopsimoxk npoBeaeHus1 padoThI:
Hcnonp3yst TEOpEeTHUYECKUE CBENCHUS M NPUMEPBI, BBIIOJIHUTH IPEIIOKEHHOE
IIPEMOIAaBATEIEM 3aJaHHAE

3ananue 1 padoTHhI.

Tect mo Teme «llapamneabHocts npsambix. IlapajuiebHOCTL NpPSIMOH M
IVIOCKOCTI
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IIpakTuyeckasi pabora

Tema: «B3anMHoOe pacnosioxkeHue NpPAMbIX B IPOCTPAHCTBE»

Hean padoThi:

1. ®opmHpoBaTh YMEHUS U HABBIKM PEIIEHUS TECTOB W 33J1ay C MCIHOJb30BaHUEM
TEOpEM

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy/a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOUYHBIX 3HAHUM CTYJACHTOB IO TAHHOW TeMe
Kparkue Teoperudeckue cBeieHHs:

Teopus.

CkpemuBawomuecss mnpsMble. Eciinm  aBe  mOpsMble  NEPECEKAIOTCS  WIU
NapajuielibHbl, TO OHH JIEXKAT B OJAHOW IUIOCKOCTH. OHAKO B MPOCTPAHCTBE JBE
psIMbIE MOTYT OBITH PACIIOJIOKEHBI TaK, YTO OHU HE JIEKAT B OJJHOM MJIOCKOCTH, T.
€. HE CYUIECTBYET TaKOH IUIOCKOCTH, KOTOpas MPOXOIUT 4Yepe3 00e 3TU MpsIMBIE.
ScHO, YTO Takue NpsSMbIE€ HE IEPECEKAIOTCS U HE MapalIeIbHBbI.

Onpenenenue. /{ge npsamvle HaA3618a10MCA  CKPEWUBATOWUMUCH, eClU OHU He
zievxcam 8 0OHOU NAOCKOCHU.

[Ipu3HaK CKpemMBAOIIUXCS TPSIMBIX.

Teopema. Eciu 00nHa u3 08yx BPAMbBIX JledHCUM 6 HEKOMOpOou NI0CKOCHmU, a
opyzasa npamasn nepecekaem 3my HiA0OCKOCHb 6 MoOUKe, He nexcaujeil Ha nepeoil
RPAMOIL, MO IMU NPAMBbLE CKPEUUBAIOUUECA.

JlokazarenbcTBO. PaccMoTpuM  mipsiMyro AB, nexaimyro B IUIOCKOCTH @, U
npsimyto CD, nepecekatonyto 3Ty IIocKocTh B Touke C, HE Jexaleil Ha
npsiMoit AB.

HokaxkeM, 4uto AB u CD — ckpemuBaromuecs npsiMple, T. €. OHU HE JIEKAT B
OJIHOM TUIOCKOCTHU. JIeMCTBUTENBHO, €CITU IOMYCTUTh, uTO npsimbie AB u CD nexar
B HEKOTOPOM MIOCKOCTH [3, TO TJIIOCKOCTH [3 OyIeT MPOXOAUTh Yepe3 Npamyro AB u
Touky C M1 MO3TOMY COBIAJET C MJIOCKOCTHIO 0. HO 3TO HEBO3MOXHO, TaK Kak
npsimast CD He neXuT B TWIOCKOCTH o. Teopema mokazaHa.

Bo3MoxkHBI TpH ciay4dasi B3aMMHOIO PaCHOJIOKeHHMS JABYX MNpPSMbIX B
NPOCTPAHCTBE:

a) npsmble nepecekaromcsi, T. €. UMEIOT TOJBbKO OJIHY OOUIYIO TOUKY ;

0) npsmbie napanienvHul, T. €. JI€KAT B OJHOU IJIOCKOCTH U HE MEPECEKAIOTCS ;

B) npsmvle CKpewusaromcsi, T. €. He JIeKaT B OAHOU IIJIOCKOCTH .

Teopema. Uepez Kadcoyio u3 06yx CKpeuwjuearOuuxca npamvlx npPOXooum
N10CKOCMb, RAPANIEbHAA OPY20ll RPAMOIL, U RPUMOM MOIbKO 00HA.
JlokazarenbcTBO. PaccMoTpum ckpemuBarorniuecs npsimbie 48 u CD .

Jokaxkem, d4To yepe3 MOpsIMyI0 AB NPOXOAUT IUIOCKOCTh, MapajuleibHas
npsimoit CD, u mpUTOM TOJIBKO OJHA.

[IpoBenem uepes Touky A npsamyro AE, napamienbHyo npsimoit CD, u 0603HaunmM
OYKBOIl a IIOCKOCTh, ~ NpOXOoAsilyt0  uyepe3  mnpsamble ABu AE. Tak  Kkak
npsimasi CD He 51euT B MIIOCKOCTH @ U MapauieNbHa npsMoil AE, nexaiiei B 3Toi
mI0ckocTH, To npsimast CD mapasienbHa MI0CKOCTH d.
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SIcHO, YTO @ — €IMHCTBEHHAas IIOCKOCTh, MPOXOAsIIas 4Yepe3 NpsaMyro AB u
napayuiensHas  npsmoit CD. B camom genme, mobas gapyras  IUIOCKOCTb,
nmpoxoasimas 4epe3 npsaMyro AB, mepecekaercss ¢ OpsaMoun AE, a  3HAYMT,
nepecekaeTcs U ¢ mapamienbHoi eif mpsimoit CD. Teopema gokaszana.

Harnsgnon wiumrocTpanuen 3TOM TEOPEMBI CIIy»KaT JBE JOPOTH, OHA U3 KOTOPBIX
IIPOXOJIMT IO ACTaKaje, a Apyras — noA 3crakaaon (cM. puc. 19). Huwxknss nopora
JIEKUT B IJIIOCKOCTH 3€MJIM, MMApaJUIEIbHOM AOPOre Ha 3cTakanae. SICHO, 4To U uepes
JIOpOry Ha 3CTaKaJe MPOXOJIUT IUIOCKOCThb, MapajiesbHas IUIOCKOCTH 3€MJIH, a
3HA4YUT, apajljiesibHas HUKHEW Jopore.

Teopema. Eciu cmoponwvt 08yx y2no6 coomeemcmeeHHO COHANPAGIEHbl, MO
maxue y2ivl pagHbl.

Yroga mexay npsMbIMH.

JIroOble ABE mepecekaroluecs: MpsMble JIeKaT B OJHOM IUIOCKOCTH U 00pa3yloT
YEeThIpE HEpPa3BEPHYTHIX yria. Eciv M3BECTEH OAMH W3 3TUX YIJOB, TO MOKHO
HaWTU U Apyrue Tpu yriaa . I[lycTe o — TOT W3 yTIIOB, KOTOPBIA HE MPEBOCXOJUT
J000i1 M3 Tpex OCTalbHBIX YIVIOB. Torga TOBOPAT, UTO Y201 MeH Oy
nepecexkanuwuMucs npsMslMu page o.

BBegem Temepb MOHATHE yIVIa MEXKIAY CKPEIIMBAIOIIUMUCA  IMPSIMBIMH.
[Tycts ABu CD — nBe ckpenBatonecs: mnpsMbie . Bo3bMeM TpOU3BOIBHYIO
TouKy M nmpocTpaHcTBa U IpPOBENEM yepes HEe
npsmeie A; B1 u Cq1 D1, cooTBeTCTBEHHO Napasuienbubie psiMbiM AB 1 CD.

Ecnu yron mexnay nipsimeimu A; B; u C; D1 paBen ¢, To Oy/1eM TOBOPUTH, YTO Y20l
medxncoy ckpewpusarowgumucs npamvimu AB u CD pasen ¢.

Iopsinok nmpoBenenusi padoThi:

Hcnonb3ysi TEOpETUYECKUE CBEICHHS M MPHUMEPBI, BBIOIHUTH MPEIIOKEHHOE
npenojaBaTesieM 3aJaHue

3ananue 1 padoTHhI.

Tect no Teme «B3anumMHoe pacnosiokeHue NPAMBIX B IPOCTPAHCTBE)
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IIpakTuyeckasi pabora

Tema: «IlapanieJbHOCTH IVIOCKOCTE)

Hean padoThi:

1. ®opmHpoBaTh YMEHUS U HABBIKM PEIIEHUS TECTOB W 33J1ay C MCIHOJb30BaHUEM
TEOpEM

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy/a

3. [IpuBHBaTh YMEHHS U HABBIKK paOOTHI CO CIIPABOYHBIM MAaTEPHUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUS:

Teopus.

IMapajuieabHbIe VIOCKOCTH.

MBI 3HaeM, 4TO €Ciii BE€ MJIOCKOCTH UMEIOT OOIILYI0 TOUKY, TO OHU IEPECEKAI0TCsS
no mnpsamod (akcuoma Asz). OTtcroga ciexyer, 4YTo JBE IIJIOCKOCTH JIMOO
NepPECEKAlOTCsl MO MPSAMOM , JIMOO HE MEepeceKaroTcs, T. €. HE UMEIT HU OJIHOM
oOLIEH TOYKH .

Omnpenenenue. /[ee naockocmu HA3bI6AIOMCSA  NAPATNIETbHLIMY, €CIU OHU He
nepecekaiomcs.

[IpencraBnenne o napamiesbHbIX MIIOCKOCTAX JAlOT MOJ U MOTOJIOK KOMHATHI, /1BE
IPOTHUBOIIOJIOKHBIE CTEHBI, IOBEPXHOCTh CTOJA U INIOCKOCTH MOJIA.
[TapamnenbHOCTh TIOCKOCTEN O M B 0003HavaeTcs Tak: o/f. PaccMoTpum npusHak
NapaJJIEIbHOCTH JBYX INTIOCKOCTEH.

Teopema. Ecnu 06e  nepecekaiouwjuecs npamvie  0OHOU niaockocmu
COOMEEemMCMEEHHO NAPAIIEIbHbBL 08YM RPAMBIM OPY20ll NIOCKOCHU, MO IMU
NI0CKOCMU NAPAJIenbHbl.

JlokazarenbctBO. PaccMoTpuM  n1Be  miiockocTH o v 3. B miockocTH o jexar
[IepeCceKaroInecs B Touke M npsimele a u b, a B MJIOCKOCTH 3 —
npsiMbie @i ¥ b1, mpudem al|a; u b\\b;. dokaxewm, uro of|f. [Ipexne Bcero ormernm,
YTO MO MPU3HAKY MaAPaIICIHLHOCTH MPsIMOM U TIIOCKOCTH al|f 1 b||P.

JlomycTrM, 4TO MIIOCKOCTH 0O U 3 He mapajuiesibHbl. Toraa oHM mepecekaroTcs: Mo
HEKOTOPOM TOpsAMOM ¢. MBIl  MOJNIy4MJIM, 4YTO IIJIOCKOCTB O IPOXOJUT  YeEpeE3
NpsAMYIO @, TapajlIebHYI0  IUIOCKOCTH 3, M Tepecekaer  IIOCKOCTh [3 Mo
npsiMmoii ¢. Otcroa cieayer (1o CBOMCTBY 1°), 4To MpsIMbIE a U C MapaJlJIeTbHBI.

Ho miockocTh o IpOXOAUT TaKKe yepe3 NpsAMyro b, MmapajjiesIbHyI0 MIOCKOCTH .
[Tostomy bl||c. Takum  oOpa3om,  depe3  TOuky M TpOXOAsT  JIBE
NpsAMbIE€ a@ U b, mapajuiesibHple TpsAMOU ¢. HO 3TO HEBO3MOXHO, Tak Kak IO
TEOpEME O MapajUIeIbHBIX MPAMBIX 4Ye€pe3 TOYKY M IMPOXOAMT TOJBKO OJIHA
npsMasi, mapajuielibHas TpsIMOM c¢. 3HAUMUT, HAIe JJONMyIICHHEe HEBepHO U ol|p.
Teopema nokasaHa.

CaolicTBa napajieibHbIX IJIOCKOCTEI.

1°. Ecniu 0ee napannenvHvle NIOCKOCMU NepeceyeHbl mpemveli, mo JUHUU UX
nepeceuenusi napaiienbHol.

2°. Ompe3ku napanieibHblX NPAMbIX, 3aKII0YEHHble  MeXcOy NapaiielbHbiMu
NJIOCKOCMAMU, PAGHDL.

IHopsimoxk npoBeaeHus1 padoThI:
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Hcnonb3ys TEOpEeTUYECKUE CBEACHUS M TPUMEPBI, BBIMNOJHUTH MPEII0KEHHOE
MIPEIOIaBATENIEM 3a1aHUE

3amanue 1 padoThl.

Tect no Teme «Ilapa/ieJIbHOCTD IJIOCKOCTE»
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IIpakTuyeckasi pabora

Tema: «IlepecTaHoBKN»

Hean padoThi:

1. ®opmupoBaTh YMEHHSI M HaBBIKM PEIICHUS 337la4 Ha TMEPECTAHOBKU U
BEIYHCIICHUS 110 (hopmyJie (haKTOpHaIoB

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HaBBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

Ilepecmanoékamu u3 N 3j1eMEHMO8 HA3LIBAIOMCA MAKUE COCOUHEHUA U3
6cex N IneMenmos, Komopvie Omaudalomcsa opye om oOpyza HnOPAOKOM
PACnoN0MCeHUA IT1IEMEHM08.

Uwucno nepectaHOBOK U3 N JIEeMEHTOB 0003HAaYaeTCss CUMBOJIOM P v BbIumciseTcs
o ¢popmyiie:

Pr=n!

Hanpumep: 5!1=1"2"3 "4~ 5=620=120

Py=41=172"3"%4=64=24

3amaya 1. CkoabKUMHU cIocOOaMU MOTYT BCTaTh B ouepe/lb B OMIIETHYIO Kaccy 6
YeJI0BEK?

Ps=61=12"3-4-5-6=3620=720

Otget: 720 cnoco6oB

3agaua 2. CKOJIBKO Pa3iuYHbIX MPABWIBHBIX (C TOYKU 3PEHUSI PYCCKOTO S3BIKA)
dbpa3 MOXHO COCTaBUTh, U3MEHSSI TOPSJIOK CIIOB B NpeayiokeHuu: «S morien
TYJIATHY.

P;=31=12-3=6

«1 moen rynaste»

«S1 rynsaTe nouemn»

«'ynats g mowen»

«'ynate momen s»

«ITomen s rynsate»

«ITomen rymars s»

OtBert : 6 ppa3

3agaua 3. CkonbKMMHU cIIOCOOAMHM MOYXHO pPacCTaBUTh HA MOJKE § KHUT, CPEeau
HUX 2 KHUTH OJHOTO aBTOpa, KOTOpbIe MPH JIOOBIX MEPECTaHOBKAX JOJIKHBI
CTOSITH psiAOM?

VYcnoBHo Oynem cuuTaTh JBE KHUTHM OJHOTO aBTOpa €AuHON KHHUrou. Torma
KOJIMYECTBO CIIOCOOOB PACCTAaHOBKH YCJIOBHBIX KHUT Ha TOJIKE OyJET paBHO YHUCITY
MEePECTaHOBOK U3 CeMH dJieMeHTOB: P7 = 71 =1 2:3-4-5-6-7 =120 42 =5040
Ho B kaxmoW TakoW NEPECTaHOBKE KHUIM OJHOTO aBTOpa MOXKHO ITOMEHSTH
MeCTaMH, MTOATOMY 00111ee YUCIIO CIIOCOO0B PACCTAHOBKH KHUT Ha TOJIKE OYyEeT B 2
pa3za Goublrie, T.€.

5040°2 = 10080
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Otset: 10080 crtoco6oB

3agauya 4. CKOJIBKO pa3IWYHBIX TPEX3HAUHBIX YHCEN, BCe HUPPBI KOTOPBIX
pa3ITUYHBI, MOYKHO 3aIKCATh ¢ TOMOIIBIO Iudp 2, 3, 4( mMoKa3aTh HATJISITHO).

p;=31=12"3=¢
234 243, 324, 342, 432, 423

3agaya 5. Boruncnurs:
13! 1.2-3-4-5-6-7-8:9-10-11-12-13

11!=  1-2:34567891011 = 12713= 156
IHopsinok npoBeaeHus1 padoThI:

I/ICHOHBBYH TCOPCTUICCKUC CBCACHHA W IIPUMCPBI, BBIIOJIHUTL IMPCIIOKCHHOC

MpCIoaaBaTCjICM 3a1aHHUC

3ajganme 1Jis1 padoThI.

1 BapuanT \ 2 BADHAHT
Pemmts 3amaun.
CKONpKMMH  CHOCOOaMH  MOXHO COCTaBUTh | CKONBKMMH CIIOCOOAMH MOXHO COCTaBHTb

crmcok u3 10 gyemoBek?

CIIUCOK 13 9 ueroBek?

CKONBKUMHU CIIOCOOAMU MOYKHO pacnpenenuTs 12

CKOJIBKMMH CIIOCOOaMU MOYKHO pacupeaciiuThb

KJIACCHBIX KOMHAT 1moJ1 12 yueOnbix kabuneToB? | 11 kmaccHeix KoMHaT mox 11  y4ueOHBIX
KaOHMHETOB

CKOJIBKO pa3IMYHBIX TPaBWIbHBIX (C TOYKU | CKOJBKO Pa3IMYHBIX MPaBUIBHBIX (C TOYKH

3pEeHUsi PYCCKOTO  si3blka) (pa3  MOXKHO | 3p€HUsI pPYCCKOro si3bika) ¢pa3  MOKHO

COCTaBUTh, HM3MEHsISI  TOPSJOK  CJIOB B | COCTaBUTh, M3MEHSS  MOPSJOK  CJIOB B

MNPpCAJIOKCHNM ! «Bo JABOPC I'YJIACT KOIIKa»

npemioxennn: «Ko MHe npuiien apyr»

CkonpkUMH c11oco0aMu MOKHO PAacCTaBUTh Ha
MoJike 7 KHWUT, CpeOd HUX 3 KHHUTUM OJHOTO
aBTOpa, KOTOpbIE MpH JIOOBIX IEPECTaHOBKAX

JOJIKHBI CTOATH prI[OM?

CKOJBKMMH CTIOCO0aMH MOYKHO PacCTaBUTh Ha
HoJKe 6 KHHT, CPe HUX 3 KHHUTH OJHOTO
aBTOpa, KOTOpbIE MPH JIOOBIX MEPEeCTaHOBKaX
JIOJKHBI CTOSATH pAOM?

CKOJIBKO pa3iIu4YHBIX TPEX3HAYHBIX YHCEN, BCE
U(pbl KOTOPHIX pa3iIMyYHbl, MOKHO 3aIHUCaTh C

CKOIIBbKO pa3IMYHbIX TPEX3HAUHBIX YHCEN, BCE
uu(dpel KOTOPBIX Pa3IUYHbI, MOKHO 3alUCaTh

nomoripio udp 4, 5, 6( Mokazath HaTISAIHO). ¢ mnomompio 1upp 7, 8, 0O( mokazark
HarJISIIHO).

Brruncnurs: Beruncnure:

15! 5-6!46°5! 170 | 67476

121 ' 66l 141" 7.7

65




IIpakTuyeckasi pabora

Tema: «PazmemeHus»

Hean padoThi:

1. @®opmupoBaTh yMEHHS W HaBBIKM PEIICHUS 3aja4 Ha pa3MELICHUs |
BBIYHCIICHUS 110 (hOpMYJIE pa3MEIICHUIMA

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBHBaTH YMEHUS U HaBBIKH pa0OTHI CO CIPABOYHBIM MATEPHUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
KpaTkue TeopeTnueckue cBeIeHNs:

Pazmewenuamu  u3 N anemenmoe noMe Ka}cOOM HA3bI6AIOMCA makKue
COeOuUHeHUus, Komopvle omauuawomca opyz2 om opy2a Jaudo0 camumu
1emenmamu (Xoms 0vt 00HUM), TUOO ROPAOKOM UX PACHOTIOHCEHUA.

o T
Yucio pa3sMCIICHUM U3 N 31emenmos no M 0003Ha4YaeTcsd CHMBOJIOM A‘n u

BBIYUCTISIETCS IO popMyie:
n!

Ay = (n-m)!
nN=12-3-4-56---(n—1)n

Hanpumep: S!= 1" 2:3-4-5=620=120
3apaua 1. Kaxpgas u3 nsatu noApyr coOUpaeTcss BE4epoM IMOWTH JTUOO B KHUHO,
an60 B Tearp. CKOJBKUMHU Pa3IMYHBIMH CIIOCOOAMU 3TH 5 TOJAPYT CMOTJIH OBl

IIPOBECTU Bevep?

2 3! 5_' 12345
Az (s—2l=31= 122 =45=20
Otsert: 20 ctoco0oB

- ATTA%
3amava 2. BeluyuciauTs: Als : 10 : AS . A+ A7 . Az AZ- A% - A%
15! 1s!
Als= G52 = 121 = 13 1415 = 2730

5 10! 10.
Afo=Go-s1 =5 = 678910 = 30240
A Aﬁ + A? = 20+30+42 92

|w

AS=G-2i=3=45=20
&l

Af=Ge-2=u —56 30
7!

A-G=4 :67 42

A3TAY 8404210 44z

U\

‘--C|

AZ 42 ="4; =25
7! 7!

A3 3 =31=4'56"7 = 840
7! 7

A- G = =567=210
7! 7!

A= 2i=5=67=42

A3 A5 Alo= 56" 72 90 =362880
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8! g!
A= (e_2 =% =78=56
g! !
AS: (g—2) = 71 = 8 9 - 72
10! 1_
Afo= Qo2 = a1 =9°10=90

Orser: Als = 2730 ; Ado = 30240; A3 + AZ

AZtas

az 25, A3 Af- Al = 362880
Iopsinok mpoBenenusi padoThbi:
Hcnonb3ysi TEOpeTUUECKUE CBEACHUS U
MpernojiaBaTesieM 3a/laHue

3ajganme 1Jis1 padoThI.

+ A% = 92:

IMPUMCPLBI, BBIIIOJIHUTL IIPCAJIOKCHHOC

1 BapuanT

2 BapuaHT

Pemnte 3a1aun:

Haittu yucno pasmemiennit uz 10 snemMeHTOB
o 4

Haittu umcno pasmemieHuit u3 12 31eMeHTOB
mno 7.

CkonmpkuMH criocobamMu W3 8 KaHIUIATOB
MO>KHO BBIOpATh 3 uenoBeka Ha 3 TOJIKHOCTU?

CkonpkuMmu criocobamu u3 10 KaHAUIATOB
MO’KHO BBIOPATh 5 4eJIOBEK Ha 5 TOJKHOCTEN?

Haiitu uucno pasmemienuit u3 12 anemeHTOB
110 6.

Haiitu uucno pasmeuienuit u3 17 snemMeHTOB
no 10.

CKONBKMMH CITIOCOOaMU MOKHO BBIOpaTh 5
yenoBek u3 15 Ha copeBHOBaHMS?

CKOJNBKMMH CITIOCOOaMU MOXHO BbIOpaTh 8

yenoBek u3 15 Ha copeBHOBaHUS?

Brmauciunth:

18 . A6 . A2 2 2 .
Azs ; A7y, Ag+ A5+ A7,
A3*Ag 3. A3 .23
—Afz3 , AgAg Al

Brrauciuth:

13 . 9 . A3 3 3.
Azo ; Afs; Ast+Ag+A7;
A3*AS 2. A2 . A2

—Aé ; A7-A5 AT
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IIpakTuyeckasi pabora

Tema: «CoveTanus»

Hean padoThi:

1. ®opmMupoBaTh YMEHUS U HABBIKUA PEIICHUA 3a]]a4 HA COUECTAHUSI U BBIYUCIICHUS
1o popMyJie COYCTaHHIMA

2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HaBBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYACHTOB 10 JAHHOU TeMe
KpaTkue TeopeTnueckue cBeeHNs:

Couemanuamu u3 N 21eMeHmo8 HO M6 KAHCOOM HA3bIGAIOMCA  MAKUe
COeOUHEHUA, KOmopvle OmMAUUAOMCA O0py2 oOm oOpya Xoms 0Obl 00HUM
INIEMEHMOM.

o m
Yucno coueTaHuil u3 N 2nemenmos no M o6osuauaercs Cn' . Boiuncnsercs 1o
dbopmyie:

n!
C:?: m!ln—m)!

Harpumep: 51= 1723 4" 5=620=120
3amaya 1. Cxonbkumu criocobamu U3 8§ KaHAMIATOB MOXKHO BbIOpaTh 3 yeoBeKa
Ha y4acCTHE € COPEBHOBAHMSIX !

! g! 12345878 &7.8

3 = =
Ca= 3l(g—-3)! = 3150 = 12312345 =123=7 8 =56
3amaua 2. BEIYUCIUTE:

C815; C39+C5,

15! 15! 9101112131415 31113:15 6435
C8=sall15-8) =gi71 = 1234567 = 2 = 2 =32175
C%+ C% =126+7 =133

9! 9! 6789
C59 = 51{0—5)! = 5141 = 1.2.34 = 729=126
7! 7!

C67 —6l(7-6) =g111 =7
Banaua 3. [Jokaxure: CO+Cl4+C2%+....+CH= 24

c? Ci
m 7% = 1(1mo CBOMCTBY COUETaHUM)
4! 4!
CizTani=71m21=4
, ¥ 4 34 12
Cizae—2)iz221=12=2 = 6
4! 4!
Ci=3-ar=3m=4
24=2'2'2'2=16
C04+C14+C24+. ...+C44 = 1+4+6+4+1 = 16
16=16

OTBeT: paBEHCTBO BEPHOE
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Iopsinok mpoBenenusi padoThI:
Hcnonb3yst TeOpeTUYECKUEe CBEICHHUS U
IPENoIaBaTesieM 3a/1aHnue

3apanme i paGoThl.

IIPUMEPBI, BBINOJHUATH IPEIJI0KEHHOE

1 BapuaHT ‘

2 BapuaHT

Pemwuts 3amauu:

CKOJBKMMH  CIIOCOOaMU  MOXHO BBIOpaTh B
rpynne w3 25 ydammxcs 3 4eloBEKa Ha)
TOPOACKYIO0 MaTEeMaTHUECKYIO OJIMMIIHNany?

CKONBKUMH CIIOCOOaMH MOXKHO BBIOpaTh B
rpynne u3 20 ywamuxcss 3 4enoBeka Ha
TOPOJICKYIO MAaTEMAaTHIECKYIO OJTMMITHATY ?

N3 8 coTpyaHUKOB B HIOJIE MOTYT IOWTH B
otiyck 3 uenoBeka. CKOIBKHMH CIIOCOOaMU
3TO MOXKHO ClieJaTh?

N3 10 coTpyaHUKOB B HIOJE€ MOTYT MOWTH B
ornyck 4 uyenoBeka. CKONBKUMHU crocodamu
3TO MOKHO cJienaTh?

Borunciute: C°13: C?%7 ; C¥sg ;C4+C>;

Borunciure: Co16: C2%4 ; Cs7 ;C3+C%

Hoxaxute CO+CL+C%+...+C'7=27

Jlokaxure Cl%+Cle+Co%+....+Co%=2°

IIpoepsTe paBencTBO C%14+C104= C105

C4—
IIpoepsTe paBencTBO C*s — C35= %
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IIpakTuyeckasi pabora

Tema: «bunom HeroTona»

Hean padoThi:

1. ®opMupoBaTh YMEHHUS ¥ HABBIKK PEIICHUS 337a4 HAa BBIYUCICHHS 1O (HopmyJie
ounoma HeroToHa

2. ®opMupoBaTh YMEHUS U HABBIKM CAMOCTOSITEILBHOTO YMCTBEHHOIO TpyAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

®opmyJa ounoma HeroTona:

(a+b) = Chan + Caantp + Chan2p2 + ...+ Ctammpm + .+ Ci pn,

®opmyna HeroToHa 001aiaet ciaeayomyuMiA CBOMCTBAMM:

1. B Pa3noXKEeHUH nBywieHa (a+b)" mo dbopmyie Hprotona
coiepkutcs N+1 uieH.

2. CyMMa rokasaresie a u b B kakaoM 4iieHe paBHa N.

3. buHomMuHanbHbIE KO3(POUIUEHTHI, paBHOYAAJEHHbIE OT Hayajla U KOHIA
pa3ioKeHus, paBHbI MEKIY COO0il.

4, bruHomMuHaNbHBIE KO3()PUIIMEHTHI COBMAJAIOT C YUCIAMU COOTBETCTBYIOIIEH
CTpOKHM TpeyrosbHuKa [lackais.

S. Cymma OMHOMHHANBHBIX KO3 PUITMEHTOB pa3noxenus (a+b)" papuna 2",

2" = C0n+Cln+C2n+. ...tC"y

6. Cnaraemsie B pasnokeHnd (a+b)" MOXHO MOTy4YuTh 110 001IEH popmyIte

kE n—-kpk
The1= G @™ 0% = 0,1,2,.....n),

['me Tieer . (k+1)-e cnaraemoe

Ipumep. Haiitu pasnoxenue (a+x)®

Hcnonb3yem ¢popmyiny HeroToHa, monyvaem: )

(a+x) = Cgas +Cialb  +Ciatp? + Cgasbs +Csa%p* +C233p5 +C3azb6 +Clap” + C3

b8,

[Tocuntaem k03P GUITUEHTHI:

Ci_C: _ .
= *~2 = 1( mo CBOWCTBY)

8! g!
Ce=Ci=71e-7' =711 =8
8!

gl 78
CZ_Cs_ 6!(28—6)! = giz1 = 1.2 =28
3 5 8 s e78
Ca- Ca = sie—sy1 = si3l=123=7" 8 =56
8! 8l 5678

Ca=s(a-9)! = 3101 = 1232 =5 7°2= 70

[Toncrasmnsiem B pa3iioKeHUE:

(a+x)8 = a® + 8a’b + 28a°h? + 56a°b® +70a’h* +26a3h°® +28a%08 + 8ab” + be,
IHopsinok npoBeaeHus1 padboThI:
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I/ICHOJILB}/}I TCOPETUUCCKUC CBCIACHUA
npernogaBaTcijicM 3a/laHNC

3ananme i padoThbl.

U TIPpUMCEPLI, BLIIIOJIHHUTDL

MMPCIAIOKECHHOC

1 BapuaHT ‘ 2 BapuaHT
Haiitu paznoxeHnue:
A) (a+)¥° A) (a+B)1!

B) (2n + 0,1m)*°

B) (0, 2n + 3m)!
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IIpakTuyeckasi pabora

Tema: « PaccrossHne Mexay AByMsl TOUKaMM»

Hean padoThi:

1. ®opMupoBaTH YMEHUS U HABBIKW PEIICHHS 3a7a9 UCIIOIB3YS (DOPMYJIBI.

2. ®opMupoBaTh YMEHUS U HABBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HABBIKK PA0OTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh ypOBEHb OCTATOUYHBIX 3HAHUHN CTYJACHTOB IO TaHHOU Teme
Kparkue Teoperudeckue cBeleHHs:

Paccrosinue Me:kay aAByMsi TOUkaMu A(X1; yi; Z1) 1 B (X235 y2; Z2) BbIUHKCIAsSIETCSA
1o popmy.ie

AB = V(%2 — %)%+ (2 — 1) + (22 — 21)?

3apaua 1. Jlaser Touku A(4;3;2), B(2:4;-5), C(-2;3;-1). Haitnure wmeamaHb
TPEYTOJIbHHUKA, TUIOMIAAbh TPEYTOJbHUKA, €Tr0 TIEPUMETP U OIPEACIUTE BHI
TPEYTOJIbHUKA.

B

aHo :

A(4;3;2),

B(2;4;-5)

C(-2;3;-1).

Haintu:
Sasc -?
Papc-?

AM, CN, BK -?

A C

Penienue:
1

Sapc = 2AC*BK
Pagc = AB+BC+AC

1. Haiinem xoopauHatel Toukn M- 6epem koopauHaThl Touek B u C, Tak kak
Touka M nexut Ha cepeaune orpeska BC
B M C
I
Xi +X2
Jlst aTOrO BOCMONIB3yeMcsi (hOpPMYJION KOOPAMHATHI CEPEIUHBI OTpE3Ka: X = 2
¥1i+¥z Zy +Eg
y = 2 ’ Z= 2
2+(-2) 4+3 —5+(-1)
M(x= 2 =0,y= 2 =35;z= 2 =-3)

Touka M( 0; 3,5; -3)
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Haitnem nnuny meauansl AM.
|AM|_ /(0 —4)*+(3,5—3)>+ (-3 — 2)°_

V42 +0,52 +52_ /16 +0,25+ 25 _ /4125 ~p 4

2. Haiinem xoopaunatel Touku K- 6epem koopauuathl Touek A u C, Tak Kak
Touka M niexuT Ha cepeaune otpeska AC
A K C
|
Xl +Xz

Jlst 5TOro BOCIOJIb3yeMcst (POPMYJION KOOPAUHATEI CEPEAUHEI OTPE3KA: X= 2 ;¥
V1+¥z Zy+E;

= 2 V2= 2

44(-2) 3+3 2+(-1)
Kx= 2 =1ly=2 =3;z= 2 =05
Touxka K( 1; 3; 0,5)
Haitnem nnuny meauansl BK.

IBKI_ (1 -2+ (3 —4)*+(0,5—(=5)°_
V12 +12+552_ J1+1+30,25_/3225~ 4

3. Haiinem xoopauHaTtel Touku N- 6epeM KoopauHaThl Touek A u B, Tak kak
touka N JIe)KUT Ha cepearHe oTpeska AB
A N B
|

J171s1 3TOr0 BOCIONIB3yeMcs (opMyJI0ii KOOPAMHATEI CEPEAUHBI OTPE3Ka: X= 2 ;Y
Vit¥s £y +Eg
= 2 2= 2
ir2 3+ 2+(-3)
N(x= 2 =3;y= 2 =35:z= 2 =-15)
Touka N ( 3; 3,5; -1,5)

Haiinem nnmnay menmanst CN.

ICNI_ V(3= (—=2))>+ (3,5 -3)* + (15— (1)~
V52 +0,52+0,57_ /25 +0,25+0,25 _ /25,5 ~g 4

[TomyyaeM MeauaHbl |AM] _ 6,4
IBKl-g 6

ICNI = 504

4. Haxoaum miimHbI CTOPOH

|AB|_/(2—4)2+(4—3)2+(-5—-2)2_+22+12+72_1+4+49_+/54

~7.3
IACI_ (—2—9)*+ (3—3)*+(-1—-2)°_ 62+ 32_+36+9 _ V45 ~4 ;
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IBCl_/(—2—2)2+ (3—-4)?+ (—1—-(-5)2_V4az+12+42_+416+1+16
~v33 g 7

Tpeyronsuuk ABC - mpou3BOJbHbBIN

5. PABC = AB+BC+AC = 7,3 +6,7 =+ 5,7 = 19,7
AB+BC+AC 187

6. ITo hopmyne I'epona: p = E = 2 =98

Sapc = \/p(p —AB)(p—BC)(p — AC) _ J‘J,S(Q,S —-7,3)(98—6,7)(9,8—5,7)
_ \f‘Ei,S* 2,5%3,1=4,1 _ \f311,395 e
OtBer : Sapc=17,6

17,6

Pasc = 19,7
IAMI_ g 4
IBKI- 6 6
ICNI- 5 04

Tpeyronsauk ABC - npou3BOJIbHBIN
Ilopsimok mnpoBeaeHusi padoThl: VMcrnonb3yss TEOpETUYECKUE CBEICHUS W
IIPUMEPBI, BBIOJHNUTH IPEIIOKEHHOE TPENOAABATENIEM 3aJaHUE

1 BapuanT \ 2 BapMaHT

1. Pemuts 3a1auy:

Hansl Touku A(-4;7;3), B(2;-3;5), Hansl Toukn A(-1;-5;5), B(-1;-3;5),

C(-10;3;1). Haiigure nepumerp | C(0;-3;4). Haiinure nepumerp TpeyrojbHUKA,
TPEYroJIbHUKA, IUIONIA/(b TPEYTOJIbHHUKA, €ro | IJIONalb TPEYrOJIbHUKA,  €ro MEJMaHbl H
MeIMaHbl M ONPEACITUTE BU TPEYTOJIbHUKA. | OTPEICIUTE BUJ TPEYTOJbHHKA.
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IIpakTuyeckasi pabora

Tema: «KoopauHarbl BeKTOpa»

Hean padoThi:

1. ®opmupoBaTh YMEHHUS U HABBIKH PEIICHUS 3a/1a4 UCTIONb3YsI (POPMYJIBL.

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPY/a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUW CTYJECHTOB 10 JAHHOW TEME
Kparkue Teoperudeckue cBeleHHs:

Koopaunarel BekTOpa.

3amanuM B IPOCTPAHCTBE MPSIMOYTOJbHYIO cucTeMy koopaunat Oxyz. Ha xaxmoi
u3 MOJIOKUTEIIbHBIX MoJIyocen OTJIOKUM OT Havasua
KOOpAUHAT eaunutmbzﬁ BEKTOp, T. €. BEKTOp, JUIMHA KOTOPOTO PaBHA ETMHHIIC.

O6o3naunm uepes ! eI[I/IHI/I‘-IHBII/I BEKTOp ocu abcuucec, qepe3f — €IMHHUYHBII

BeKTOp ocHu OpI[I/IHaT )41 qepe3 k — CI[I/IHI/I‘IHBH/I BCKTOp OCH aIlIlJIMKar. BCKTOpBI 1
—

-

] K nasosem KoopouHamuviMu — eekmopamu. O4eBUIHO, OSTH BEKTOPHl HE
=
KOMITJIAHAPHBI. [Toatomy sr0b01i gexkmop & moocno  paznoscumo no
— = = E
KOOPOUHAMHBIM 6eKMOpPam, m. e. npedcmasums 6 éude & = Xt +yl +z

npuyem  Kodpduyuenmsl  paznoxcenus X, y, I ONpeoensiomcs — eOUHCmMeEeHHbIM
obpazom.

.
KoadhdurmenTs! X, y M Z B pa3siokeHHHd BekTopa & 1o KOOpAMHATHBIM BEKTOPaM
-
HA3bIBAIOTCS KOOPOUHAMAMU gexmopa ¢ ¢ OaHHOU cucmeme
=
koopounam. KoopauHatel BekTopa & Oymem 3amuchiBaTh B (PUIYPHBIX CKOOKax

nocje 0003HauYCHHUS BEKTOPA: a {x;y;z}

PaccMoTpuM mpaBmiia, MO3BOJISIFOIIME 110 KOOPJIWHATAM JaHHBIX BEKTOPOB HaWTH
KOOPJIMHATHI KX CYyMMBI, PA3HOCTH U TIPOU3BEACHUS BEKTOPa HA TAHHOE YHCIIO.

1° Kaowcoass koopounama cymmsl 08yX uau 0Oolee 8eKmMoOpo8 pA8HA CYMME
COOMBEeMCMBYIOWUX KOOPOUHAM IMUX BEKMOPO8.

= —
Hpyrumu crioBamu, ecin @ Oy 2y b (625025223 janmmie BEKTOPHI, TO
—

.
sextop & T Pumeer koopauuater Xy + X5 y1 V25 21 + 25}

2°. Kaxcoass  koopounama  pasHocmu — 08YX  GeKMOPO8 pAGHA  PA3HOCMU
COOMBEMCMBYIOUUX KOOPOUHAM IMUX 8EKMOPOS.

5 —
HpyruMu cioBamu, eciu @ X45715 20y b 62525223 nanmme BEKTOPBI, TO
= —

BekTOp? — b ymeer Koopz{HHaTLI{Xi —Xp; V1~ V25 Z1 — 22}
3°. Kaowcoas koopounama npousseoerus 6eKmopa Ha Yucio pasHa npou3eeoeHuro
coomeemcmeyowei KoopduHambz 8eKmopa Ha Mo 4ucio.

leymMI/I CIIOBaMH, €CJIH @ {2} naumii BEKTOp, K — JIaHHOE YHCJIO, TO
BEKTOP 3k umeer KOOPIUHATHI {Kx; Ky; KZ}
Bagaya 1. J[aHel  BEKTOPHI a{3; 4:?}, E {0; 1$_4}, €201} 3ammmmre

- 2 7
Pa3IoKCHUEC 3TUX BEKTOPOB IO KOOPAWHATHBIM BEKTOPaAM 1; ] ; k.
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Orser: d = 31 - 4] + 7K

B=]._gk

i

3agaua 2. JlaHbl BEKTOPHI a3 —4 ?}, B {0;1; _4}, ¢{2;0; 1}, Haiigure

= 9 = — - = = 3 = = = 1= = =
KOOPJIHHATHI U JJIHHY BEKTOPOB: 2+B, la+2| [al4[B] ac [a—c| [al.lc], 23438
€ |28+ 38 — ¢| [23]4+I3EL€].

Penrenue:

LE{(3+40; —4+41;7—4)

+E {3; —3;3}

+8] =v32+32+322/9+ 9+ 9 -v27-3V3
V32442572 _ [0+ 16+49-74

o [l

Wil

Wl

Bl=vV0Z+12+42 _\0+1+16=V17
3] +|B|=V74 ;+ V17
3.¢(3-2:-4-0:7-1)

a.c{l; —4:6}
|i—¢-vV12+42+62_y1+16+36=53
13=v32+42+72 {0+ 16+ 4974
l8l=v22+ 02+ 12 -2+ 0+1=V5
13]_18]= V74 .5

0d {2+ 3;2+(—4);2*7}

od {6; —8;14]

38 (3% 0;3 % 1;3 = (—4))

3E {0;3; —12}

03438 C{6+0—2;-8+3—0;14+ (—12)— 1}
2d43E _ € {4;—5;1}

|22+ 38 — ¢| VaZ+ 52+ 12 16+ 25+ 1 _+/42
123|= V62 + 82 + 142 /36 + 64 + 196 = V296
13B]l=v0Z+ 32+ 122 -0+ 9 + 144 - V153
B=v2Z+02+12-y4+0+1=5
|23]4138].1¢| = v296 4 V153 _ /5
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OTBeT: d4+E {3; _3$3}, |a + 8| = 3\@, |§|+|E|:m + m, a_c{l; —4;6}

3—2=V53 [3[8l=V74 V5

2§+3E_E{4;—5;1}’ |23+ 38 — ¢

V47 +57 + 12 - V42 |23]4|3E].1¢] = v296 4 V153 /5

IMopsinioxk mnpoBeaenuss padorTwl: Mcronb3yss TeopeTUdyecKue

CBCIACHUA H

IMPUMCPBI, BBITIOJIHUTD IIPEAJIOKCHHOC IIPCIIOaBaATCIICM 3a1daHHUC

1 BapuanT 2 BapHaHT

3anucaTh pasnokKeHUe BEKTOPOB 10 KOOPAMHATHBIM BEKTOpAM 1 ] | k , ECJIH:

a {6-2;3}, B {-3;4,0}, ¢{0;—2;0}, €|d {8-3;2}, B {3;-5/1}, ¢{0;—4;2},¢€
{1;0; 0} {6;0; 0}

Haiitu [uIMHY ¥ KOOpAMHATHI BEKTOpOB : a+B, |a + B|, |a|+|B|, 3a-¢, |2 — ¢, |a]-|¢|, 2a+3E - ¢,

|2d + 3B — ¢, |2d]+|3E|-|¢|, ecnu:

a{—1;2;0}, B {0; —5; -2}, ¢{2; 1, -3}

d{1;,-2;1},8{0;3; -2}, ¢{2; 1, 0}
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IIpakTuyeckasi pabora

Tema: «CkajispHoe npou3Be/ieHNEe BEKTOPOB)

Hean padoThi:

1. ®opMupoBaTH YMEHUS U HABBIKW PEIICHHS 3a7a9 UCIIOIB3YS (DOPMYJIBI.

2. ®opMupoBaTh YMEHUS U HABBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBuBaTH YMEHUS U HABBIKU PAOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh ypOBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB IO IaHHOU TeMe
KpaTkue TeopeTnueckue cBeIeHNs:

CkansipHoe mnpou3BeleHHe BeKTOPOB. CKANAPHbIM __NPOU3EEOCHUEM _ 08YX
6E€KMOPO8 HA3bl8ACHCA _NPOU38EOCHUE UX OJIUH _HA _KOCUHYC Y271d _MENHCOy

— — =37

numu. CKansgpHoe mpousBencHue BekTopoB A H B ofosnauaercs Ttak:d b Takum
obOpazom,

— — —
ab_ |d| - |b|cos(d b)
Kak u B rutaHMMeTpHUH, CIIpaBeIJINBBI YTBEPKICHHS:
CKaApHOe npou3eedeHue HeHy1e6blX 6eKMOPO8 PAGHO HYI0 MO020a U MOIAbKO
mozoa, K020a Imu 6eKmMopsvl NEPREHOUKYAAPHDL;
CKaNAPHLLIL Keaopam eeKkmopa (m. e. CKANApHOe NpouseedeHue 6eKmopa Ha

cebs) pasen Keaopamy e20 OJIUHDL.
CkansipHoe MPOMU3BEACHUE JIBYX BEKTOPOB MOXKHO BBIYHMCIIHUTH, 3Has KOOPJUHATHI

i
ATUX BEKTOPOB: CKAIAPHOE npouseeoenue eéexkmopos @ {X1; ¥1; 21}
—
u b (x2;¥2; 22} sviparicaemcs hopmynoi
oo
ab= X1X2t+y1y2+2122

— —
Kocunyc yrima & mexmy HeHynaeBbIMH BekTopamu @ (X1; Y1521} u b {x2;¥2; 22}

BBIYUCIISICTCS 110 (popMyTie
XXz +V1 ¥z +2Z123

[ [
(w2, 2,2  [2,.2,.2
COS @ — | ¥17Y1¥ZL - [ *p¥yptE;

OCHOBHBIE CBOMCTBA CKAJISIPHOTO IPOU3BE/ICHHS] BEKTOPOB.

= T 3
Jlist 100bIX BekTopoB 2 | P €y oGoro uncia K cnpaBenanBbl paBencTBa:
— — —
p 2> 3+
1°. 420, ppuuem 2270 mpu 2 70,

03 H E—} .
2°.40 = D2 (mepemecTHTENbHDII 3aKO0H).

—

— R =
30, (@ + b)C=3aC 4+ b C (pacnpenennrennuplii 3aK0m).

— — =

49, k(ﬁ b)=(k?) P (couerarennupiii 3axon).

3agaua 1. Janst Bexrops = 2L +J 3K y b =1_ 3] + 4K Bpraucnure : 30 A1,

E—Z - T o = N E = =
J:@+byK; @.2b)y (k4+T. 2J) Buumcnure yronm wMexay Bekropamu H
BBISICHUTE KaKOi OH (OCTpBIH, TYIOU, IPSIMOK).

Pemenue:
a{2;1;-3}

b{1;—-3;4}
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1{1;0;0}

j{0;1;0}

k{0:0:1)

ab= %14 1%(-3) + (-3)*4 = 2-3-12 = 2-15=-13
A 1= 2%1+ 1%0 + (-3)*0 = 2

—

f?f 1%0+(-3)*1+4*0 = -3

1

3 R=0%0+1*0+(-3)*1=-3

bR= = 1*0+(-3)*0+4*1=4

(§+§)E:EE+EE — 3441

@-2by (k41 2j)=3% £ d1. 93] bk _ pbi 4 4bj

J= 2%0+1%1+(-3)*0 = 1

I= 1*1+(-3)*0+4*0 = 1

(ﬁ -2 f]) (k + [ - 2}): akK + at -2 ﬁf _Zbﬁ - be + 4 j = _3+2_2*1_2*4_2*1+4*(_
3) = -3+2-2-8-2-12 = -25

t}“,j, )

db= o1+ 1*(-3) + (-3)*4 = 2-3-12 = 2-15= -13(tymnoi yromn)

KXtV Yz +2, 25

I I
z,.2,.2 z,.2,.2
cos @ — J\I'xl+_}rj_+z1 '.‘Jlxz"'l"z"'zz

2+1+1+(—3) +(-3)=4 -13 -13

COSCE —+/22412+32./1243% 142 — V14426 = 264

Omser: b = -13; 1 =); bj = -3; (ﬁ + b K=p: (ﬁ 2 by (k L1 2,?):-25; yron

~13
Tynoit; C05 & = 34

Ilopsimok mnpoBeaenusi padorTwl: Mcrnonb3yss TEOpETUYECKUE CBEICHUS W
MIPUMEPBI, BRINOJIHUTH MPEIOKEHHOE MPENOIaBaTENIEM 3a/IaHUE

1 BapuaunT 2 BapuaHT
1. Briuncnure ckaiasipHoe NpOU3BEAEHUE BEKTOPOB:
db; 30 bj; @+ D) K B-2 b) (k+1-2]), ecnu:
d=50+3]-kn B=1-4+ 2k d=20+2]-knu B=1+3j+k
2. BrisicHuTe, Kakoi yros ( OCTpBI, IIPAMOMN MIIM TYIION) MEXILy BEKTOpaMH: a) a U B; 0)
B*C;c)axC.
a=2f+4f-zE; B=1-3]+k; 3=7+27-3k; B=4T+2+k;
c=1- 5]+2k c=31-j+2k
3. Beraucnure yrom Mexay BEKTOpaMu
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a) a{2;—-2;0}, B{3;0;-3} ; 6)3a{0;5;0},
E{O; —V3; 1}.

a)  3a{V2;v2;2}, B{—3;-3;0}
6) a{—2,5;2,5; 0}, B{—5; 5; 5V2}.
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IIpakTuyeckasi pabora

Tema: «Paguannas mepa yriia. [IoBopoT TOUKH BOKPYI Ha4aj1a KOOPAUHAT
Hean padoThi:

1. ®opmupoBaTh yMEHHS U HABBIKM BBIYMCIICHUS PAJUAHHOW U TPATyCHOM MEPBI
yIJIa ¥ IOBOPOTA TOYKU BOKPYT Hadyana KOOPIAUHAT

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUS:

Pagunannas u rpagycHas mepa yrJa.

Omnpenenenue: LleHTpabHBIA yron, ONUPAIOLIMWCS HAa AYTry, JJIMHA KOTOPOM
paBHA paanyCy OKPYXXHOCTH, Ha3bIBacTCs YIVIOM B | paauas.

dopMyita Uil IepeBoJa yria U3 paJnuaH B IpalycChl:

180
o pax = (T *a)°

an

[Ipumep1: Haiitu rpagycHyto Mepy yria ¢ pan
3l 180 301

Tpaz[ = (? * 4 pam)°® =135°
dopMmyita IS IEpeBojia TPaayCcoB B paauaHbI:

|
a":ﬁ*apan

[Ipumep 2: Haiitu paguaHHyto Mepy yriia , paBHOro 15°
Il il

15° = 120 *15 pax = 12 pan

IToBOpPOT TOYKHM BOKPYI HA4YAJa KOOPAWHAT.

Kaxaomy JeHCTBUTENHBHOMY UHCIY O, COOTBETCTBYET €IWHCTBEHHAs TOYKa
€AUHUYHON OKPY>KHOCTH, Mosydaemasi moBopotom touku P(1;0) Ha yron o paguaH.
OkpyXHOCTb, pamuyca | cM ¢ UEHTpOM B Hayajle KOOPAMHAT, Ha3bIBAOT

€IMHUYHOU OKPYKHOCTBIO. /jx

[Tpumep3: npu nosopote Touku P(1;0) Ha yron g pan momyuaercst Touka M(0;1).
/4‘
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[Ipumep 4: HaiiTu koopaAuHATHI TOUKH, MOJIy4yeHHON mmoBopoToM Touku P(1;0) Ha

511
yrom - —

51 5%180 _
Tak kak ST

= - 450°= - (360 +90)°, To mox;y4aeMm TOUKY

—

N

Iopsanoxk mnpoBeaeHus padorwl: Mcronb3dys TeopeTHyecKue

CBCACHUA

IMPHUMCPLI, BBIIIOJIHUTD IMPCIJIOKCHHOC IIPCIIOAaBaATCIICM 3a1aHUC

3amanue 1 padoTHhI.

u

1 BapuanT 2 BapHaHT
Haiitu rpagycHyio mepy yria

201 301 11, 500 21 301 1, 500
— o2l — il
7 8 2 11 9 7 4 12

Haittu paguannyro mepy yria, paBHOTO

32°; 128°; 150°; 190°;45°

46°; 132°, 170°,210°,90°

Haiitu xoopanHaThI TOUKH, 1Oy4eHHON noBopoToM Touku P(1;0) Ha yron

? .. 2250 - L 4opy

wl=

~A 1350 -
4

o3

+2I1

82



IIpakTuyeckasi pabora

Tema: «3HaKU cHMHYCAa, KOCHHYCA M TAHTeHCAa. 3aBUCHUMOCTb MEXKIAYy CHHYCOM,
KOCHMHYCOM U TAHT€HCOM OJHOT0 M TOI0 Ke yIJjia»

Hean padoTsi:

1. ®opMupOBaTH YMEHUS ¥ HABBIKW BBIYMCICHHUS] TPUTOHOMETPUYECKUX (PYHKITUH
2. ®opMupoBaTh YMEHUS U HaBBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBUBaTH YMEHHS ¥ HABBIKH PaOOTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME

3HaKH CHHYCa, KOCHHYCA U TAHTEHCA.

sina cosa tga

v

3aBHCHMOCTH MEXKAYy CHHYCOM, KOCHHYCOM M TAHI'€HCOM OJHOI0 W TOIO kKe
yrJja.

Sin%a +cos?a =1 teq
ctg(x
Sina=+V1—cos?a ctga = o
o
cosa=1vV1—sin?a 1+tg2a = _cosza
* = 2 —
tga*ctga=1 ctglortl =—

IMpumep 1. Beruucianth 3HaAYCHUS KakJAOW M3 TPUTOHOMETPUYECKON (PYHKITUH,

ecIu
am
: s Qin=t+y1—cos?a
Pemenue : Bocnonb3yemcst popmynoit Sin 4 == :
am
T << ¥ <l— <
Tak kak 2, o SIN® ™0, To ectb B Qopmylie mepen KOPHEM HYKHO

IIOCTAaBUTDH 3HAK «-»:

_(_ _ 2 16 4
Sin=—V1—cos*a - )2—_ 25-_y25=_5
sin a f E i
tga:cosaz-i:( 5) -5 (3)23
1 2 3
ctgo=tze =1:3 =121
4 4 3
Otser: Sin®=-5;tga =32 ; ctga = 4.
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IIpumep 2. Bouiunciuth 3HaY€HUS KaXJAOW U3 TPUTOHOMETPUYECKOW (DYHKIWH,

cClin

am

T<<a<—

tga=3u 2,
1

Pemenue: Bocnonb3yemes Gopmyon 1+tg?a =cos?
1

U3 Hee nomydaeM COS20L = 1+tg2a
am

T<a
Tak kak 2, T0C0S® <0, To ectb B (hOpMyle Iepe] KOPHEM HYXKHO

ITIOCTABUTD 3HAK «-»:

J—l ' 1 ' 1 1 J10
z z —
Cosg =-N1#tg"a — _1+3% = 10 = _10=- 19

o - — 2
BOCIOaB3yeMcs popmysaoit Sin & = +V1—cos®a

37

T<a .
Tak kak 2, 10SIN® <0, To ectb B (opMyle meEpe] KOPHEM HYKHO

ITIOCTAaBUTD 3HAK «-»:

. 3 — |— — —_— —
Sintt=—v1—cos“a=. 19)2=_«.|| 100:_w.||1cm:_d\.-m
1 1

ctga =tex =3
2 1 1
Orser: SiN® = -v10 ; cosa = - V10 ; ctga = 3 .
Ilopsinok mpoBeneHusi paGoTwl: Mcrons3ysd TeOpeTHYECKUe CBEIEHUS
IPUMeEpBI, BHIOIHUTE NPEI0KEHHOE IPENojaBaTesieM 3aJaHne

3axanue 11 padoOTHhI.

u

1 Bapuant 2 BapuaHT
BoryucimTh 3HAYEHHS KAXKAOH U3 TPUTOHOMETPHYECKON (pyHKIMiA, ecau:
3 2 3

cosa =0,8 1/10<a'<;. cosa =-= 1/17n<a<27r.

. 3 31 . 2 31
sina =-_ I/I7<C¥<2TL’. sina=_- um<a<-—.

_ I 4 4
tga=-2,4 u-o<a<rm. tga == 1/10<a<;.
7 3m T

ctga=— u mw<a<-—- ctga =3 uo<a<m.
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IIpakTuyeckasi pabora

Tema: «Tpuronomerpuuyeckue ToxxaecTsa. @opmyJibl CI10KEHUD)

Hean padoThi:

1. ®opmupoBaTh YMEHUS M HABBIKA DPEIICHUS TPUTOHOMETPUUYECKUX TOXKIECTB,
YMEHHUSI IPUMEHATH POPMYJIIBI CTIOKEHUS .

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUS:

Onpenenenue: Pasercmeo, cnpagednugoe 0715 6cex 00Ny CMUMbIX 3HAYEHUL d, NPU
KOmMopblx €20  Jesas  4acmv U Npasas  4acmev  UMEMm  CMbIC-
HA3b18AEMCS MONHCOECHIBOM.
3agauM Ha JIOKAa3aTeJIbCTBO TAaKWX PABEHCTB HA3bIBAIOT 3aJa4aMy  Ha
JIOKa3aTeJIbCTBO TOXKIECTB.
[Ipn pemieHnH Takux 3a/ad KCHOJB3YIOT CIEAYIOIIME CHOCOOBI JT0KAa3aTelbCTBA
TOXJIECTB: IMpeoOpa3oBaHUE JIEBOM 4YacTU K IpaBoil; MpeoOpa3oBaHUE IMPaBOU
YaCTH K JIEBOM; YCTaHOBJIEHHE TOIO, YTO PA3HOCTh MEXKIY JIEBOM W IIPAaBOU
YacCTAMM pPaBHA HYJIIO.
IIpumep 1. JlokazaTe TOKIECTBO

1

1+Ctg2 O = 5in ot

COsa@ sina+cosa 1
Pemrenue: 1+ ctg? @ = 1+sina =  sina = sina?
Otu npeoOpa3oBaHUs BEPHBI — TOXKIECTBO JOKA3aHO.
IIpumep 2. J/Iokazath TOKIECTBO

Cos?e = (1- sin @y( 1+ sin @)

Pemenne: 1o popmyse (1- SN @)( 1+ SIN @) = 14sin2@ = cos 2
ToxnecTBo NOKa3aHoO.

IIpumep 3. Jlokazats TOXKIECTBO

COS @ 1+sin @

1-sin &= cosx

Pemenue:

UToOBI A0Ka3aTh 3TO TOXKJAECTBO, MOKAKEM, YTO PA3HOCTh MEXKIY €ro JIeBOW U
IIPaBOM 4aCTAMU PABHO HYJIIO

cosg  l+sing cosa—(1-sin a) COS@—COSa

1—sin @- cosg = cosa(l-sina) — cosa(l-sina) =0

KpaTkue TeopeTu4ecKue cBeJeHHs:
dopMynaMu  CIOKeHHs — Ha3bIBAT  dopmyibl,Bbipakatorne C0S(@ £ 5)
u SIn(@ £ By yepes cunycer u kocumycsr yrios @ H B-

Teopema. st 110661x @ U B cnipaBenyinBo pagencrso
cos(a+ f)= cosacosPB_sinasinf

85



cos(a— fB)=cosacosf ; sinasinff
sin(a+ B)=sinacosf + cosasinf
sin(a — B)-sinacos B _cosasinf

Mpumep 1. Boraucuts il 2 10°

*\-"E 1

sin 210°= sin(180? 30“) — sin 180° cos 30%4cos 180%sin 30%= g* 5 +(-1)*z2 =

1

-2

IIpumep 2. Beruuciaurhb
. B T 87 . @ . LB
SIN—CO0S— C0S— sin— _ sin(—
7 - 7 7 = 7

Ilopsanoxk mnpoBeaeHus padorwl: Mcronb3ys

T

_;):Sinﬂzg

a8T T 8r . 7
n— Cos5— CO5— SIIl—
7 7 - 7 7

TEOPETUYECKHE

IMPUMCPBI, BBIIIOJIHUTD IIPEAJIOKCHHOC IIPCIIOaBaATCIICM 3a1daHHUC

3amanue 1 padoTHhI.

CBCACHUA H

1 BapuanT \ 2 BapMaHT
1. Joka3aTh TOXKIECTBO
sina 1+ cosa sina 1+ cosa 2
A) =1 A) €058 - _
1- cosa sina 1+ cosa sina sina
sin(a+ tga+t cos(a+
sin(a—B) tga-tgpf cosasinf
sina cosa  _ .
B =1-cosa B - =1l+sina
) 1+ cosa )1— sina
2. YrupocTurth
cos @ — ctga(— sin a) ‘ tg (- @) cosa + sina
3. Boiuucanrthb

A) V3 sin(— g) — 2ctg(- %) +4 cos( — 3;”)

B) sin 73° cos 17%+cos 73° sin 17°

T

. I T 7T .
B) sin— cos— - cos — sin
12 12 12 12

81 4 .. 8m . m
I') cos—cos =+ sin—sin—
7 7 7 7

2— sin(—g)+cos(—g)

2 cos(—g)+sin(—g)

. 5m T 5m . m
B) sin— cos— + cos— sin—
12 12 12 12

7T 11w . 7m . 11w
I') cos —cos— - sin—sin—
9 9 9 7

B) ) sin 73° cos 13°- cos 73° sin 13°
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IIpakTuyeckasi pabora

Tema: «@opmyabl aBoiHOro yriaa. Cymma m pasHocTb cuHycoB. Cymma mu
Pa3HOCTH KOCHHYCOB.»

Hean padoTsi:

1. ®opmMupoBaTh YMEHUS U HABBIKK BBIYUCIICHUS TPUTOHOMETPUYECKUX (PYHKIIMIA
2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBuBaTH YMEHUS M HaBBIKU PaOOTHI CO CIIPABOYHBIM MaTEPHATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME

3HaKM CHHYCa, KOCHHYCA U TAHI'€HCa.

anY |
S \\ -

@®opmyJibl IBOWHOTIO YyIJia.
sin2a =2sinacosa

A
%

cos 2a = CoSa - Sina

2tga
1-tg?

t92a =

ITpumep 1. Borawcuts Sin2%, eciu

3T
4 T =< << —
SIII(I:_O,6H 2,

. JT — ein?
Pemenne : Bocronbsyemest popmyioit €05 &= V1 —sin‘a,

37T

T < a<
Tak kak 2, ToCOS™ ™0, To ectb B (popMmyJie mepea KOPHEM HY>KHO
MOCTaBUTh 3HAK «-»:

cos=—V1—sin?a-_1-(=06y2- yI—036-.064=_0g

sin 2a= 9sin @ COS & = 2(-0,6)(-0,8) = 0,96

Otser: Sin2%=0,96

Mpumep 2. Borancauts €08 2€ ecqu COS® =03

Pemenne: Bocrionb3yemcst (popmyitoit €08 2 = cos?@ - sin2® = cos?® - (1- cos’®)
= c0s2® — 1+ cos?® = 2 cos?@® -1 =2(0,3)2—1=2e0,09-1=0,18-1=-0,82
Otser; COS2a = _ 0,82

1
Mpumep 3. Berancauts tg2% , tg @ =2
2

b1 |
b

2tga

)=1-

o | =

N||-t
[
1
[

Pemenne: Bocomb3yemcs Gopmyioii tg2& = 1-tg2 = 17(
4

Orset: tg2%= 3.
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CyMMa ¥ pa3HOCTH CUHYCOB.
CymMa ¥ pa3HOCTb KOCHHYCOB.

+
sina + sin § = 2sin— B osTB
. . - a— a+
sina -sinf = ZSlnTﬁ cosTﬁ
a+ a—
cosa+cosf = 2COSTﬁCOSTB

. at -
cosa-cosf =-2sin ZﬁsmTﬁ

IIpumep 1. Beruncauts:

. 75+15 75-15 .90 60 V2

sin 754 sin15 = HSM——— COS———_ SN~ C0S—" _ ,5in45c0s30= 24 3
*-,-"E &
e 2 =2

&
Otger: SIN75 4 sin15 -3

IIpumep 2. YIpocTUTh BBIpaKEHUE:
T T w T 2T
. (m . fm . Gra+T-a) (Fra-J+a) -
sin (3— + a:) + sin (3——0:) = ,sin —2— cos*+——= sin = cos ==
2 2

2 2 =2 =2
]

sin > 5 COSQ = 9¢ 5 COS& =V3cosa

HOpﬂ)IOK nposeaeHuss Ppadorwi: Mcionb3ysi TEOPETHUECKHE CBEACHUS U

IMPUMCPBI, BBITIOJIHUTD IIPCAJIOKCHHOC IIPCIIOAAaBaATCIICM 3a1dHHUC

3amanue 1 padoTHhI.

1 BapuaHT \ 2 BapMaHT
BreauciauTe:
Brrauciuts sin2a, ecin BrruuciunTes sin2a, eciu
. 4 3T . 3 3T
sma:EH7<a<2n. 51na:-gnn<a<7.
3 4
Breruamcauts cos 2a, ecinu cos a = - S Brruncauts cos 2a, ecnu cos a = z
_ 1
Beruucnuts tg2a ,tg a =0,6 Berauciuts tg2a , tg a = "
BreauciauTe:
cos 75 -cos 15 sin 105 + sin 165
sin 105 + sin 75 cos 105 cos 75
11m 5w
COS— + cos — 51n—+ sin —
12 12 12 12
YIpocTuTh BBIpaKEHHUE:
s T . s . T
cos(z -B) - cos(z +f) sm(z +6) + sm(z -B)
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IIpakTuyeckasi pabora

Tema: «YpaBuenue C0SX = @,

Hean padoTsi:

1. ®opMuUpOBaTh YMEHUsI M HABBIKA PEUICHHS TPUTOHOMETPHUYCCKUX YpaBHEHHH
pia COSX = @

2. ®OpMHUPOBATH YMEHHUS U HABBIKK CAMOCTOSITEIIBHOTO YMCTBEHHOTO TPY/I1a

3. [IpuBUBaTH YMEHUSI U HABBIKK PabOTHI CO CIIPABOYHBIM MATEPHATIOM

4. OmnpeieInTh YPOBEHb OCTATOYHBIX 3HAHHMI CTYICHTOB 110 JAHHON TEMe
KpaTkue TeopeTHYecKHEe CBEICHHUSI:

COSX= « COSX=—a
X = £ arccos a +2  n; n€z x =+ (m —arccos @) +2  N; NEz
cosx= 0 x=§+nn; nez
cosx=1 x=27N; NEZ
cosx= —1 X= 1 +27N; NEZ

Y KocHHYyca ecTh orpanuvyenne cosx € (—1;1)

IHpumep 1. Pemute ypaBHeHHE

cosx= 1

Perrenne cMOTPUM B TaOIHUIIE X= Zﬂn; n%z
Otger: x= 27n: n%z

IIpumep 2. Pemuth ypaBHEHHE
1

COSX = -
2

1
PemaeM o ¢popMyiie MonoxKuTENbHOTO Yncia X = T arccos z + 27 n; n€z
1 3

~_I
arccosz 3

T
+
X =

110 Ta6HI/IHe, IIOJACTABJISIEM B 3aIINCh
3 + 27 n: 0%z
T

OrBer: x =T 3 + 2T n: n<z

IIpumep 3. Peiuth ypaBHEHUE
2
COSX = — —
2
)
Pewaem 1o opMyJie oTpuLaTENbHOTO uncha x = =F ~ arccos z + 27 n; n®z
vz T

arccos 2 4 10 Ta0JIUIIE, TOACTABIIIEM B 3aIINCh
T
X:i(n—4]+ ZTEn’ nEZ
3

x=%74 +27mn;n%;
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am
Oreer: X =T 2 + 27 n: n<z
IIpumep 4. Pemiuts ypaBHeHUE

| =

COSX =

Ln

Pemraem no ¢opmysie nogoKUTEIBHOIO YACHIA X = * arccos
1

w | =

+ 2T n: n%z

Tak kak 5 He TAOJTUYHOE BBIPAXKEHHE , TO 1O (HOPMYJIE Cpa3y e 3alullieM OTBET
1

Otser: x = T arccos 5 + 27 n; nz

IIpumep S. Pemnts ypaBHEHUE

COSX = —

w |k

2
PemaeM o ¢popMyiie OTpHLIATEIBHOTO YUCIHIA X = (T — arccos 3 J+ 2T n: n®z
2

Tak kak 3 He TabJIMYHOE BBIpAKCHHC , TO 110 (1)OpMYJIe Cpa3dy KC 3allMcM OTBCT
2

Otser: x = (T — arccos 3 )+ 21 n; n€z

IIpumep 6. Pemuth ypaBHeHHE
cosx= 3
Penrenus Het, Tak Kak KOCUHYC TPUHAIICKUT HHTepBany (-1;1)

OTBeT: pelleH:s HeT , Tak Kak COS X € (=1;1)

Ipumep 7. Pemuts ypaBHEeHUE

cosdx=1

Pemaem mo Qopmyisie MOJOKUTETHHOTO YHUCA, TOJIBKO BMECTO X CTaBUM BCE
BBIp@KEHHE 4X M TaK KaK ypaBHEHHE paBHO 1, TO OTBET OepeM W3 TOTOBOTO
penieHus B TabJIMIle OT ypaBHEHUS

cosx= 1

4x = 2Tp: 0%z

HenuMm Tenepb 00e yacTu Ha 4
2mn

X= 4 ;n%z
mn

x= 2 :n%z

mn

OtBeT: X= 2 ; n<z

IIpumep 8. Pemuth ypaBHeHue

‘VECGSE: -1

JlenuMm o0e yacTu ypaBHEHUS Ha YUCIIO, CTOSIIIEE CIeBa OT KOCHUHYyca: ¥ 3
X 1 1 g

cos—_ = = —
2= -2 ; 3HayeHHe V2 paBHO3HAYHO TAOJIMUYHOMY 3HAYCHUIO 2
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B
cos-— —
[Toyuaem 2=-2
Pemaem o ¢opMysie OTpHUIIATETHEHOTO YKMCIIA
* E )
2= (T = arccos 2 7+ 27 n: nz
T

arccos z 4 1o TaOJuIle, OACTABIISAEM B 3aIHCh

X E]
=T (M =3 + 21 p; 0%

3
X:i 3 +4'T[n; nEZ

an
OrBer: x =+ 2 +4ﬂ'n, n%z

IIpumep 9. Pemuth ypaBHEeHHE

T
cos(x+—
x+5 g
TT
BwmecTto X craBum 3, a OTBET 3alIUCBhIBAEM [0 YPABHEHUIO U3 TAOIHIIBI
cosx =0
T T T
2 =2 +7n; NSz, mepeHoCHM 2 B IIPaBYIO YaCTh C MPOTHBOMOIOKHBIM 3HAKOM
T T
X= =0, 0 .Tn nE
3+ 2 +'In; N~z; npuBoIMM K 00IIeMy 3HaAMEHATEIN0: 6
X = 2w 3m

6+ 6 +7n; nSz
T
6+7n; n<

T

X —
Ortser: 6 +7Tn: n%z

IIpumep 10. Pemnth ypaBHEHUE
(1+ COS X)(3-2C08 X)=0
[IpupaBHUBaeM KaxIyto ckoOKy k 0 u perraem
1+ COSX=() 3-2C0SX=()
COSX=_1 -2C0SX = _3
3
X,=T +27n; n€z COSX =3 penieHus Her, T.k. COSX € (—=1;1)

OtBer : X;=T +2?Tn; n<z

Ilopsainoxk mnpoBeaeHuss PpadorThi: Mcronb3ys TEOPETUUYECKUE CBEIEHUA U
MPUMEPDI, BBITIOJHUTH IPEAJIOKEHHOE MTPENo/IaBaTesieM 3a/1aHnue
3ananue s padoTHhI.

1 BapuaHT ‘ 2 BapuaHT

PeminTh ypaBHeHUA
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1) cosx =0 1) cosx =1

2) COSX == 2) COSX = - ;

3) cos3x=1 3) cos5x=-1

4) COSEZ'% 4) cosZ: g

5) C05(3X+§):0 5) cos(Zx—%):O

6)  cos(3-3)+1=0 6)  cosG-%)-1=0

7)) 2cos(z +2x)=v3 ) 2cosE -2x)=-V2

8) (1-2cos x)(1+3cos2 x)=0 8) (1+cos x)(vZ+2cos2 x)=0
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IIpakTuyeckasi pabora

Tema: «YpaBHeHue »

Hean padoThi:

1. ®opmMupoBaTh YMEHUS W HABBIKA PELICHHUS TPUTOHOMETPUYECKUX YPABHEHUM
BHJIA

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue TeopernuecKue CBeICHHS:

sinx=«a sinx = —«a
x =(-1)" arcsin ¢ + 7 N; NEZ x =(-1)™1 arcsin e + 7w n; nEz

sinx=20 X=TIN; NEZ

sinx=1 x=§+2nn;nez

sinx = —1 X= - §+2’mn;nEZ

Y cunyca ectb orpanmvenne sinx €(-1;1)

IIpumep 1. Pemuth ypaBHEeHHE
sinx=20

Pelenye cMOTPHUM B Tabumie X= N; Nz
Otger: x=N; Nz

IIpumep 2. Pemuthk ypaBHEHHE

<
ra|

Perraem o GopMyIIe TOI0KHUTENBHOro urcia x =(-1)" arcsin2 + ™ n; n€z
VZI_om
arcsin 2 * 110 TAOJIMIIE, TOJCTABIISIEM B 3aITHCh

T
x =(-1)"+ + ™ n; n€z
T

Orser: x =(-1)"* + ™ n; n%z

IIpumep 3. Pemuth ypaBHEeHHE

1
Pemmaem 1o hopMylie oTpruLaTensHoro ncna x =(-1)™! arcsin? + ™ n; n®z
1 ™

arcsin? ¢ 10 TabiunIEe, IOACTABIISIEM B 3aIIUChH

T
x =(-1)™e + ™ n: nSz
T
Orser: x =(-1)" ¢ + ™ n; n®z

IIpumep 4. Pemiuth ypaBHEeHHE
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-

Perrraem 110 opMyJIe oToKUTETbHOrO uncaa X =(-1)" arcsin? + ™ n; n®z
Tak xak He TaOIUYHOE BBIpAXKEHHUE , TO TIO (hOpMYyJIe cpa3y JKe 3alHIIeM OTBET

Orser: x =(-1)" arcsin® + ™ n; n®z

IIpumep S. Pemnts ypaBHEHHE

3

Pemraem 1o hopMyiie oTpunaTensHoro uncia x =(-1)™! arcsin = + ™ n; n€z
3

Tak kak -* He TaOJIMYHOE BBIPAXKEHUE , TO MO GOopMyJIe cpasy *Ke 3aIuileM OTBET

3
Orteer: x =(-1)™! arcsin & + ™ n; nz

IIpumep 6. Pemute ypaBHeHHE
sinx =12

PenreHus HeT, Tak Kak CHHYC NMPUHAICKHUT HHTEpBaTY (-1;1)
OTBET: pelIeHHs HeT , TaK Kak —(-1;1)

Ipumep 7. Pemuts ypaBHEeHUE

sin 3x =1

PemaeM mo QopMyne MOJOXKHUTEIBHOIO YHUCIA, TOJBKO BMECTO X CTAaBHM BCE
BBIPDAKEHHE 3X M TaK KaK YpaBHEHHE paBHO 1, TO OTBeT OepeM W3 T'OTOBOIO

penieHus B TabJIMLE OT ypaBHEHUS
sinx=1
w

3x=2 “™n:n%z
HenuMm Tenepb 00e yacTu Ha 3
27y
3 n%z
21y

+ 2

X:

T
OtBeT: X =% 3 n<z

IIpumep 8. Pemute ypaBHeHHE

sin-
3i=1
2
Jlenum 00€ yacTh ypaBHEHHs Ha YUCII0, CTOAIIEE ClIEBa OT CHHYCA : '
., ox 1 1 Wz
sin- —= - —

3= Y% ; 3HaveHue ** PABHO3HAYHO TAOJUYHOMY 3HAYCHHIO 2

|5

sin = —
[lonyyaem 3= 2
Perraem 1o ¢opmysie mMoa0KUTEILHOTO YHCIa
x e
3=(-1)"arcsin? + ™ n; n€z
"'\;E T

arcsin * 10 TAaOIUIIE, TOJACTABIISIEM B 3aITHCH

94



x w
3=(-1)"% + ™ n; n%z

Teneps yMHOXkaeM 00€ YaCTH YpaBHEHHUS Ha 3
x=T+3"n;n%z

Otser: x = T + 37 n; nz

Ipumep 9. Pemute ypaBHeHHe
cos(x + g) =0

x+-
BMmecTo X ctaBum 3 , 4 OTBCT 3allUChIBACM 110 YPABHCHHUIO U3 T3.6J'II/ILII>I
sinx =10

T T
x+-
3

= Hn; nEZ, MNECPCHOCUM iB IMpaBYyIO 9aCThb C IIPOTHUBOIIOJIOKHBIM 3HAKOM

T

3+ n%z;
m

Orger: . 2 +7n; n€z:

Ipumep 10. Pemmts ypaBHEHUE

(1+ cos x)(3-2cos x)=0

[TpupaBHHBaeM Kaxayro cKoOKy k 0 u perraem

1+ cos x=0 3-2cos x=0
cosx=-1 -2cos X = -3
3
Xi=m +27n; nez COSX =~ PCIICHHS HET, T.K. COSX e(-1;1)

OtBet : X1= 1 +271N; Nez

IHopsimok mnpoBeaeHusi padorThl: Mcrnonb3yss TEOPETUYECKUE CBEICHUS
IIPUMEPBI, BBITIOJHUTH MPEIIOKEHHOE IPENOAABATENIEM 3a1aHUE
3ananue 11 padoThlI.

1 BapuaHT \ 2 BapuaHT
Peminth ypaBHeHHsI
1) sinx =0 1) sinx =-1

1 .2
2) sinx == 2) SInx=- -

5 3) sin2x =1
3) sin4x =1 < V3

L x 1 4) Sil’lg = -
A sing=-3 5 Sin(xZ)=0
T . X

5)  sin( 3x+5)=o 6) sinG-Z)-1=0

on X 7) ZSin(g -3x) =-/2

6) sin(3+)+1=0 8)  (L+sinx)(1-2sinx)=0
7) 2sin(§ +2x) = V3

8) (1-2sin x)(1+3sin 4x)=0

95




IIpakTuyeckasi pabora
Tema: «YpaBHeHue »
Hean padoThi:

1. ®opmMupoBaTh YMEHHUS M HABBIKA PELICHUS TPUTOHOMETPUYECKUX YPAaBHEHUM

BHUAAa

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSATEIBHOTO YMCTBEHHOIO TpyAa
3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue TeopernuecKue CBeICHHS:

tgx=«a
X = arctg e + 1T n; N€z

tgx=—a
X =-arctg & + 1 n; Nz

Y rtanrenca HET orpannuyenmii

IIpumep 1. Pemuth ypaBHEHHE
tgx=1

Pemenue CMOTPHUM IJIA ITOJOKUTCIIBHOI'O Y CJIa

x=arctg 1+ n; nz
T

arctg 1=+ mo tabnumile, MOJACTABISAEM B 3aIMCh
T

x=4+n; n%z
T

Otger: x=4+n; Nz

IIpumep 2. Pemuth ypaBHEHHE

PemaeM mo ¢opMmyne OTpHUIIATENIBHOTO 4YHCNAa, TaK Kak y TaHTeHca

OTpPaHUYCHHM, TO JIFOOOE YHCIIO MOXKET OBITh PEIICHUEM YPAaBHECHHUSI

x =-arctg 2 + ™ n; n°z
Orser: x = - arctg 2 + ™ n; n®z

IIpumep 3. Pemuth ypaBHEHHE

HCT

Pemaem 1o ¢opmysie MoJOKUTEILHOTO YHCIIA, TOJBKO BMECTO X CTaBUM BCE

BBIpaXKeHHE 4X

4x =9 n;n%z

HenuMm Tenepb 00e yacTu Ha 4
T

x= +:n%z

!

OtBeT: X = T; n<z

IIpumep 4. Pemuth ypaBHEeHHE
k) x
ERCE T,
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NEpEHOCUM  4YHCJIO0, CTOodAeC TIIep€a TaHI'CHCOM B IIPaBYO YaCTb C
IMPOTHUBOIIOJIOKHBIM 3HAKOM

e

X
—tgs_ 3

& '\-"_
tas_75

PemaeM 1o ¢opmyse NOJOXHUTEIBHOIO 4YHCIa, TOJIBKO BMECTO X CTaBUM

x

BBEIpaK€HUEC 3

x ES

s=arctg 3 +n; nz
V3 1

BeipaskeHre 3 paBHO3HAYHO TAOJMYHOMY BBIPAKCHHUIO ¥*

Va3 T

arctg 3 =& 1o TaGmue. [ToCTaBIsIEM B pEllICHNUE
X T
iz e +n;n°z
YMHOkaeM 00e 4acTh ypaBHEHHUS Ha 3
T
X=12+3n; n%z
T

Otset: X=2 +3 n; n%z

IIpumep 5. Pemute ypaBHeHHE
)=1
x4+ =
Bmecrto X ctaBuM 3, a OTBET 3alMCBHIBAEM 10 ITOJIOKUTEIBHOMY YUCITY

T

_I_'_
3 = arctg 1+ ™n; n%z,

arctg 1= # 1o TaGIuIe, MOACTABIISEM B 3aIIHCh
T T
i=4 4 ™™: nEZ’
T

IICPCHOCUM iB IMpaByIO 4aCThb C IIPOTHUBOITIOJIOKHBIM 3HAKOM
13 T

¥ = — - —_
3+ 4 +7p; nEz; MIPUBOIUM K OOIIIeMy 3HamMeHaTteso 12
& 3w

X=- 12+ 12 +7n: n%z;
T

X=-1 + ™ n%z
T
Orser: X=-12 + "n; n%z
IIpumep 6. Pemuth ypaBHeHHE
T

tg(2x -+ )+1=0

MEpEeHOCUM | B MpaByr0 CTOPOHY C MPOTUBOIOJIOKHBIM 3HAKOM

tg2x-+)=-1

T

BwMecTo x ctaBuM 2X - 4, a OTBET 3alMCHIBAEM 10 OTPULIATEILHOMY YHCITY
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N

2x -+ = - arctg 1+ ™n; n%z,

T

arctg 1= ¢ o Tabmuiie, MOJACTaBIISIEM B 3alIUCh
il il
2x -+= -%+™:n%z, mepeHocum -+ ¢ JIeBO
IIPOTHUBOIIOJIOKHBIM 3HAKOM
T
4

P

13
2x =4 -+ + ™n; NSz Beuncisem
2x ="n; n%z, nemmm o6e gacTu ypaBHEHHS Ha 2

MTn

x= 2:n%z,

MTn

OtBeT: X = 2% ; nEZ,

Ipumep 7. Pemute ypaBHeHHE

(5+ )(tgdx-1) =0

[IpupaBHUBaeM Kax1yto ckoOKy k 0 u pemiaem
5+ =0 tgdx-1 =0

=-5tgdx =1

X4= - arctg 57 ™n; n%z 4x = arctg 1+ "x; %z,

™ TTEC

Ortger : X1= - arctg 57 ™; nSz ; Xo= 1 +T; K~z

Iopsimoxk mnpoBeaeHuss padoTbi: Mcrons3ys TeopeTHdecKue

CTOPOHBI

IMPHUMCPLI, BBIIIOJIHUTD MMPCIJIOKCHHOC IIPCIIOoAaBaTCICM 3a1aHUC

3ananue s padoThI.

B IIPaByl0 C

CBEJICHUA W

1 BapuaHT \ 2 BapuaHT

Pemnth ypaBHeHuUsI

9) tgx =-1 1) tgx =3

10) tgx=3 2) tgx = - %

) > g
83 4) V3 + tg% =

13) \/§—tg(x-%)zo
14) tg(g +2x)=-1

15) 3- tg(g +2x) = V3
16)  (tgx-5)(tg3x++v/3)=0

6) tgBx-1)=%

5) 1-tg(x+§):o

1
V3

7 3+t _ax)=V/3
8)  (tgx+2)(tg; — V3)=0
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IIpakTuyeckasi pabora

Tema: «YpaBHeHHe c»

Heab padoTsi:

1. ®opmMupoBaTh YMEHHUS M HABBIKA PELICHUS TPUTOHOMETPUYECKUX YPAaBHEHUM
BHJA C

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUM CTYJEHTOB 110 JaHHOU TeMe
KpaTkue TeopernuecKue CBeICHHS:

ctgx=«a ctgx = —a
X = arcctg x + 1T N; Nz X = - arcctg @ + 1 n; N€z

‘ Y koranrenca HET orpanuyenmii

IIpumep 1. Pemuth ypaBHEHHE
ctgx=1

Pererre cMOTpUM JIJIs1 TIOJIOKUATEIHHOTO YHCIIA
x=arcctg 1+ n; n%z
T
arcctg 1=* mo tabinuiie, MOJCTABIISIEM B 3aIIUCh
T
x=4+n; n%z
T

Otger: x=4+n; Nz
IIpumep 2. Pemuth ypaBHEHHE

Pemaem 1o QopMmyie OTPHIATENRHOIO YHMCIA, TaK KaK y KOTAHTEHCa HET
OTpaHMYEHHI, TO JTH060E YUCIO MOXKET OBIThH PEIICHUEM yPABHEHHMS

x = -arcctg 2 + ™ n; n®z

OrtBer: X = - arcctg 2 + ™ n; n®z

IIpumep 3. Pemuth ypaBHEHHE

Pemaem mo Qopmyiie MOJOXKUTETHHOTO YHCIAa, TOJBKO BMECTO X CTaBUM BCE
BbIpaXeHue 4x

I
=+
4x=2"n;n%z
Jlenum Tenepb 06€ yacTu Ha 4

T T
2T L. .E
X =B *.Nn-z
T, m™m
OTtBeT: X =% 4 n<z

IIpumep 4. Pemuth ypaBHEeHHE
V3 x
FRE

0
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INEPpEHOCUM  4YHCII0, CTOoAINCEC TIICPCHA KOTAHI'CHCOM B IIPaBYIO 4YacCTb

HpOTI/IBOHOJIO)KHBIM 3HAKOM
&£ ".-"i
—ctyg 5: 3

3

C

Pemaem mno (1)0pMy.IIe ITOJOXXHUTCIBHOTO 4YHCJila, TOJIBKO BMCCTO X CTaBHUM
x

BBEIpaK€HUEC 3

x 1,'?

3= arcctg * +n; n%z

V3 S
3

Boipaxkenune * paBHO3HAYHO TAOJIUYHOMY BBIPKEHUIO *
N

grcgtg 3 =3 110 Tabuure. [10JCTABISIEM B PELICHHE

=3 +n;n%z

YMHOkaeM 00e 4acTh ypaBHEHHUS Ha 3

X="+3n; n%z

Otser: X="+3 n; n%z

Ipumep 5. Pemuts ypaBHeHUE

ctg(x + g) =1

Bmecto X craBuM x + g, a OTBET 3aITMCBIBACM I10 ITOJIOKHUTECILHOMY YHCITY
x +7 = arcctg 1+ 7n; nez,

arcctg 1= % 10 Ta0JInIIe, MTOJICTABIISIEM B 3aIHCh

:.:+§ = §+ 7n; NEZ,

MEPEHOCUM g B IIPABYIO YacTh C MPOTHUBOIOI0KHBIM 3HAKOM

X = —’E—T + g +1mN; NEZ; IPUBOAKMM K 00IIIeMy 3HaMeHaTelo 12

X=-2+ 3 41n: nez;
7%2 12
X=- o + Nn; Nez

OtBer: X=- 1—”2 + mNn; NEz

IIpumep 6. Pemuth ypaBHeHHE
ctg2x-4)+1=0
MEePEHOCUM | B MPaByI0 CTOPOHY C MPOTUBOMOJIOAKHBIM 3HAKOM

ctg(2x -+)=-1

T

BmecTo X cTaBuM 2X - ¢, a OTBET 3aIIMCHIBAEM 10 OTPULATEIIBHOMY YHCITY

T

2x -+ = - arcctg 1+ ™n; n%z,
T

arcctg 1= ¢ mo TaGuie, NOACTaBIsIEM B 3alKUCh
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T T
= -+ +™:n%z, mepenocum -* ¢

2x - JIEBOM CTOPOHBI B TPaBYIO
MPOTUBOMOJIOKHBIM 3HAKOM
T T
2x =4+-++7; nEZ,BBI‘{I/ICJ'IHeM
2x =™n; nEZ, Jie’IuM 00€ YacTH ypaBHEHUS Ha 2
Tn
x= 2:n%z
MTn
OtBeT: x = 2 ; n%z,
IIpumep 7. Pemuth ypaBHEeHHE
(5+ ctgx)(ctgdx-1) =0
[IpupaBHHBaeM Kaxayr cKoOKy K 0 u periaem
S+etgx=0 ctgdx-1 =0
ctgx=-35 ctgdx =1
X1= - arcctg S+ mn; nez 4x = arcctg 1+ mK; KEZ,
4x = %+ TK; KEZ,
Xo= = +Z; ez
16 4
Ortser : X4= - arcctg 5+ nn; Nez ; Xo= 1—"6 +?; KEZ
Ilopsimok mnpoBeaeHusi PpadoThI: Mcnonb3yss TEOPETUUYECKUE CBEICHUS

IMPHUMCPLI, BBIIIOJIHUTD IMPCIJIOKCHHOC IIPCIIOAaBaATCIICM 3a1aHUC

3ananue s padoOTHhI.

1 BapuaHTt | 2 BapmanT

Pemnth ypaBHeHuUs!

17) ctgx=-1 9) ctgx=+3

18) ctgx=3 10)  ctgx=- -

19)  ctg2x=0 11)  ctg5x=0

20) 1l+ctgi=0 .

’1 73 3t x ”)—O 12) \/§+ctgg= 0
) Q-3 = 13)  1-ctg(x+2)=0

22)  ctg(G+2)=-1

14)
23)  3-ctg(; +2x)= V3 5
24)  (ctgx-5)(ctg3x+v/3)=0 16;

ctg (3x - Z )= %
3+ctg(s -4x) = V3
(ctgx+2)(ctg> — V3)=0
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IIpakTuyeckasi pabora
Tema: «Tpuronomerpnyeckue ypaBHeHH»
Hean padoThi:

1. ®opmMupoBaTh YMEHMS U HABBIKU PEUICHUS TPUTOHOMETPUYECKUX YPABHEHUN.

2. ®opMupoBaTh YMEHUS U HABBIKU CAMOCTOSITEIbHOIO YMCTBEHHOT'O TPy Aa

3. [IpuBHUBaTH YMEHUS U HaBBIKH pa0OTHI CO CIIPABOYHBIM MATEPHUATIOM

4. OnpeaenuTh ypOBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB IO IaHHOU TeMe
Kparkue Teoperudeckue cBeleHHs:

PaccmoTpum HEKOTOPBIE MPUMEPHI PEMIEHUSI TPUTOHOMETPUYECKUX YPABHEHUM
1. YpaBHeHus , CBOASAIIMECH K KBAAPATHBIM

Ipumep 1. Pemuts ypaBHEHUE
2C0s?X — 5sinx+1=0

3aMenss COS?X Ha 1- Sin’x, momy4yaem
2(1- sin®x)-5sinx+1=0

2- 2 sin®X - 5sinx+1=0

Cunraem MoJ00HBIE YICHBI

- 2 sin?X - 5sinx+3=0

O0o03Hayas SiNX =y, MmoJly4aeM KBaJIpaTHOE YpaBHEHUEC
-2y? =5y +3=0

a=-2;B=-5;¢c=3

D= B?-4ac=25+24=49

547 1

y1= -4 = _3; y2=
IMOACTABIIICM B 3aMCHY

"
r

1. SiNX = -3 —ypaBHEHHE He HMeeT PEIleH:s, TaK Kak Sinx—(-1;1)
1
2. sinx =2
1
x = (-1)"arcsin 2 + ™n; n €z
x=(-1)"¢ + ™n; n &z

Otser: x = (-1)" ¢ + ™n; n €z

IIpumep 2. Pemuth ypaBHEHHE
tg?X + tgx — 2 =0

3aMeHseM tgx =y

y?+y-2=0
a=1;B=1;c=-2
D=g%4ac=1+8=9

-1+3

yl = 2 =1

-1-3
V,= 2 =-2
IloncrasiisiemM B 3aMeHy
1. tgx =1
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x=arctg 1 +™n; n z
x;=++7n;n <z

2. tgx =1

Xz = - arctg2 + 7k; k €z

w
OtBet: x; =+ + ™n; n €z; x, = - arctg2 + 7k; k =z

Ipumep 3. Pemuth ypaBHeHHE
4sinx — 5sinxcosx — 6¢0s?x = 0
JlenuM Bce ypaBHEHHE Ha COS2X
4s5inx S5sinxcosx 6COSX 0

COos X _ COos X _ CO5X _—CO5X

[Tonyyaem ypaBHEHHE

4tg?x — 5tgx —6 =0

3amMensieM tgX =y, ojay4aeM ypaBHCHHE
4y? -5y -6=0

a=4;B=-5;c=-6

D= B?-4ac = 25+144 =169

3+13

Vo= 2 =-4

HOI[CTEIBJIHGM B 3aMCHY

1. tgx =9

x1 = arctg 9 + ™n; n &z

2. tgx=-4

Xo = - arctgd + k; k €z

OrtBer: X1 = arctgd + ™n; n €z ; x, = - arctg4 + "k; nk=z
2. YpaBHenue aSin X +bcosx =0

IIpumep 3. Pemuth ypaBHEeHHE
2sinx-3cosx=0

[Toxenum Bce ypaBHEHHE Ha COS X
2sinx 3cosx 0

COSX _ COSX — COSX

2tgx—-3=0
2tgx =3

3
tgx = 2

3
X = arctg? + ™n; n%z
3

OrBeT: X = arctg® + ™n; n%z
Ilopsinok mpoBexeHust PaGoThi: VICHonb3ys TEOPETHYECKUE CBEIEHUS M
IMPUMCPHI, BBIIIOJIHUTDL IIPCAJIOKCHHOC IIPCIIOAaBaTCIICM 3a1aHHUC
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3aganme 1J1s padoThI.

1 BapuanT ‘ 2 BapuaHT

Pemure ypaBHeHus1

A) 6 sin®>x —cosx +6 =0 A) 8 cos?x —12sinx +7=0

B)tg’x +3tgx=0 B)2tg’>x —tgx-3=0

C) 3 sin?X + sinx cosx — 2 cos?x = 0 C) 2 sin?x +3 sinx cosx — 2 cos?x = 0
D) sinx - v3cosx = 0 D) sinx +cosx =0
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IIpakTuyeckasi pabora

Tema: «IIpou3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUII»

Hean padoThi:

1. ®opMupoBaTh yMEHHS W HABBIKM NPUMEHEHUS (POPMyYJT A BBIYMCICHUS

MPOU3BOJHON

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. [IpuBHBaTh YMEHHS U HaBBIKK pabOTHI CO CIIPABOYHBIM MATEPUATIOM
4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME

KpaTkue TeopeTuyeckue CBeJIeHHUS:

@opmyJibl 3J1eMEHTAPHBIX NIPOU3BOIHBIX:

(In (kx + b)) '=

k
kx+b

1
xlna

(log, %) '=

(ex) I= e*

(cosx) /= - sinx

(ekx+b) I = kx* ekx+b

(sin) /= cosx

(@*)'=a*Ina

(cos (kx + b)) /= - ksin(kx + b)

(lnx)/:§, x>0

(sin (kx + b))’ = kcos (kx + b)

IIpuMmep: BeraucauTe MpOU3BOIHYIO:
1. (3X+2ex)/:3xlﬂ3+zex

2
2 (e3+2x+2111§()/:263+2x+x
2

3

3 (210g4 X, In(3x + 1)) I—x In4 4 3%+1

(zsinx + 4) | = QCOSX 4 gx In4
]
5 (2€0SX _ pln X) /= _oSinX _x

6 (sin(4 + ij) 1= o€08(4 + 2x)
7 (cos(l — 3xj) i—38in(1 - 3x)

IHopsimoxk npoBeaeHus1 padboThI:

HCHOJ’IB?)YH TCOPCTUUCCKUEC CBCACHHA W IIPUMCPBI, BBLIIIOJHUTL IPCAIOKCHHOC

IpernoAaBaTesieM 3aaHHe
3ananue s padoThI.

1 BapuanTt | 2 BapuanT

BpIuncianTh Npon3BOIHYIO:

(4-3¢"); (7"+e))! ; (10044 | (8 -2 ; (9*+3¢)/ ;(-7°+5
ex) / ex) /

(e *+4Inx)’ ;(e'"*-5lnx)’

(ez- 8X+lnX)/ ;(-e9"+2+31nx)/

(Blogs x + In(—4x + 2))/;
(4log, x + In(1 — 2x))

(log, x + In(2 + 5x))/;
(4logg x + In(9 — 2x))

(3sinx + 5% /; (5sinx + 3¥)/ ;(6sinx
+ 2x) /

(sinx - 2¢)/; (3sinx + 5%) / ;(5sinx -
6x) /
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(3cosx +2Inx)’; (4cosx - 6lnx)’

(-5cosx-2Inx)’; (- 4cosx - 5Inx)’

(sin(3 — 4x))’; (sin(7x + 2))'

(sin(5x — 3))/; (sin(2x + 5))’

(cos(2 + 5x)) /;(cos(2 — 8x))’

(cos(4 — 7x)) ";(cos(8 — 6x)) '

( cos(g +5) —¢e*)/

( sin(z -2)+e )/
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IIpakTuyeckasi pabora

Tema: «Bo3pacranue u yObiBaHHe PYHKIMID

Hean padoThi:

1. ®opMupoBaTh yMEHHS U HABBIKM MPUMEHEHUS (POPMYJT A BBIYMCICHUS
MIPOM3BOIHON, HAXOXK/ICHHUSI BO3pacTaHus U YObIBaHUS (PyHKIIUU

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUM CTYACHTOB 10 JAHHOW TEMe
KpaTkue TeopernuecKue CBeICHHS:

Eciau MPOM3BOJHAdA HA OTPE3KE UMECT 3HAK:

«+t» - To pynknusi BO3PACTAET ‘ «» - 10 pyHkuus YBBIBAET

Paccmompum na npumepe anzopumm_HAaAXo0MHCOCHUS 803PACMAHUA_ U V6b18aHu}l

!izzﬂl(guu:
Haiit uHTEpBaNIbI BO3pacTaHus M yObIBAHUS ()yHKIMH
y(x) =x° - 2x% + x

1.06nacts onpenenenus GpyHkmun X € R (mo6oe x).
2.BeaucanTh Mpou3BOIHYIO:

=

yix) =(x*- 2x% +x) =3x*- 4x+1

Tlosy4uunocs KBaapaTHOE ypaBHEHUE,

IIPUPABHUBAEM K HYJIIO U HAXOAUM KPUTHUYECKUE TOYKU:
3x% - 4x+1=0

D=b’-4-a-c=16-12 =4

023; b:-4; c=1

4+2
1,2 :T
6 2 1
=— =1 =_ ==
X1 X2 6 3
3. Uccnenyem yHKIHIO: y (0)=3-0"-4.0+1=1

2
y' (1);3(1) _4.1+1=§_2+1=§_1=1
2 2 2 4 4 4

1
A 3 \Q el 1
y (2)=3-22-4.241=12-8+1=5

1 1
X <§ U x>1 - Bo3pacraer ; 3 <x<1 - yObIBaer

X<— —<x<l1
Oter: 3 m x>1 - gospacraer; 3 - yObIBaeT

IHopsimoxk npoBeaeHus1 padoThI:

Hcnone3yst TEOpETUYECKUE CBEICHHS M MPHUMEPBI, BBIOIHUTH INPEIIOKEHHOE
IIPETNOIaBATEIEM 3a1aHHAE

3ananue nis padoTHhI.
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1 BapuaHT 2 BapuaHt

HaiiTi untepBabl Bo3pactaHusi M yObIBaHUS (DyHKUIUU:

V=2x3+6x°+4 V=x3+6x°+9x
V=-x*+8x*-16 V=x*-2x>+2
V = 6x* — 4x° Vv =4x° - 5x*

V=x-3x>+2 V=x*-10x*+9
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IIpakTuyeckasi pabora

Tema: «Cxema ucciaenoBanus pynkuuu. [locrpoenune rpagukon»
Hean padoThi:

1. ®opmupoBaTh YMEHHS M HABBIKM HCCIEAOBAHUA (PYHKIHA C TOMOIIBIO
MPOU3BOIHON U MOCTPOEHUS TpaduKOB QYHKITHI

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperndeckue cBeieHHUS:

Cxemy uccrnenoBanusi QyHKIIMHA pacCCMOTPUM Ha IpUMEpE:

[TocTpouTth rpaduk GyHKIIUH

Y(x)= X3 - 2x2 + x Ha otpeske (0; 2)

1.06mactb onpexenerns Gpyuakimn X € R (o6oe ).

2.BeraucanTh Mpou3BOIHYIO:

y;( x) =( X’ - 2x° +)<)7H:3x2 - dx+1

IIPUPABHUBAEM K HYJIIO M HAXOJIUM CTaHAAPTHBIE TOUKH:

3x* - 4x+1=0

D =b*-4-a-c=16-12 =4

-‘323; b:-4; c=1

4 +2

X1,2 :T
6 2 1
X == =1 X, :E :g

3. Uccnenyem pyHKIHIO

A NS A 1 2
rdy=332.4-1+1=2_ =3
y(4)—3(4) 4yt 16 1+1 16
1 1 1 3 1
Y/(E):3(E)2_4.E+l:2-1:-z
3 3 3 5
y'()=3C)¢-4->+1=1
Xx>1 - Bo3pacraer x:§ - max
%<x<l - yObIBaet x=1-min
—u3_ 02
4. BbluncinM 3HaueHus QyHKIHH ~ () =x°- 2 4 x B TOYKaX U MHTEpBaJaxX:
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y(0) =0°- 20> +0 =0 (0;0)
- nonyqaeM TO‘IKy C KOOpI[I/IHaTaMI/I

010 Dll] ulu 1_1_2.1_1-6+49_411 47
Y375l "203] 3T 93 T T 13l
010 _010 _2.Ulﬂ2+£_1_2+1_1 4+4 _101 110
ViS50 ~HSH 2 "2 8 272" 8 sl2’sl
y(1) =1*- 21 +1=1- 2+1=0(1;0)
y(2) =2°-2.2"+2=8-8+2=2(2;2)
5. CocTaBUM TabJIHITY:
1
= X:_ f =
X | X=0 0 <x<1 3 1<x<1 x=1]1<x<?2 X
3 3
y(x) |0 + 0 - 0 + |0
0 4 0 2
y(x) A > ~ A
max min

6. Ctpoum rpaduk:

IHopsinoxk npoBeaeHus1 padoThI:

Hcnonp3yst TEOpETUYECKUE CBEICHHMS M NPUMEPBI, BBITOIHUTH IPEIIOKEHHOE
IIPEIOIaBATEIEM 3a1aHHAE

3ananue 1A padoOTHhI.

1 BapuanT \ 2 BapMaHT
HccnenoBaTh PyHKIIMIO HA OTPE3KE M MOCTPOUTH IpaduK :
VY =x%-3x2+2Ha [-1; 3] | V=x*—10x*+9 na [-3; 3]
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IIpakTuyeckasi pabora

Tema: «HaunbGosbuiee n HaMMeHbIIee 3HAYCHUS] QYHKIMI»

Hean padoThi:

1. ®opMUpOBaTh YMEHUS U HABBIKM HAXOXACHHUS MO AITOPUTMY HAMOONBILIETO U
HAaUMEHBIIIETO 3HAYEHUS (PYHKITUH

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeICHHUA:

[lycth GyHKIMS Yy HENpepblBHA Ha OTpPE3Ke [3B] i umeer meckombko
KPUTHYECKUX TOYEK Ha 3TOM OTPE3KE.
JInst HaxOKAEHHsS HAuOOJBIIET0 W HAWMCHBIIETO 3HAYCHUH (YHKIUK Ha

OTpE3Ke [a; B] HYXHO:

1. HaiiTu 3Hauenus QyHKIIMM Ha KOHIIAX OTpe3Ka, T.e. uncia y(a) u y(B) ;

2. HaiitTn ee 3HadeHHs B Te€X KPUTUUYECKHX TOYKAX, KOTOPbIC MPHUHAAJIEKAT

UHTEpBay (a;B);

3. W3 HaiiieHHbIX 3HAaYeHUI BBIOpaTh HAaUOOJbIIEe U HAMMEHBIIIEE.

Ipumep 1. Haiitn HauGonpluee 1 HauMeHbIIee 3HaUeHUs QyHKIMH y = 1 + 2x% —
[-1;2]

x* Ha oTpeske
1. V(-1)=142(-1)2 = (-1)* = 142-1=2
V(2)= 14222 - 24 =148 - 16 = -7

2. V/=(1+2x?-x*'=4x-4x® MmoxHO MOJENUTH Ha 4
x-x3=0
x(1-x%)=0

x=0mwm 1 —x?>=0

X1:0,X2:1,X3:-1

13 MOJYYCHHBIX YHCeIl, BCE BXOIAT B HHTEPBAJ
CUMTAEM TETIePh OT ATUX YHCEN 3HaUYCHUS (PyHKIIUH

V(1)=1+212-14=1+2-1=2
V(0)=1+2'02-0*=1+0-0=1
3. Haubomnbiee 2
Haumensmiee - 7

Otser: Haubospiee 2

Haumensbluee - 7
1

IMpumep 2. 1. Haiitu HanOosbiiiee 1 HaWMEHbIIIEe 3HAUYCHUS (PYHKIUU y = X + * Ha

OTpe3Ke [2;4]

1
1. V(@)=2+2=25
1
V(4)=4+4=425
1 1

2.  V/!'=(x+%)/=1-* ymHoxkaem Ha x> ¥ IPUPaBHUBAEM K HYJIIO
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X2-1=0
x2=1

2= +V1

x1=1;x,=-1

9T 4YHuClIa B MHTCPBAJl HC BXOAAT, 3HAYHUT 6YI[CM BLI6I/IpaTB N3 TCX YTO YIKC

MMOCYUTAJIHN:

3. HauGonwmee 4,25
Hanmensimee 2,5

OrBer: Han6onsmee 4,25
Hanmmensimee 2,5

Iopsinok mpoBenenusi padoThbi:

I/ICHOJIL?)y}I TCOPCTUYICCKUC CBCACHHUA W IIPUMCPLI, BBIIIOJHUTDL IIPCHAIIOKCHHOC

IIpenoAaBaTeieM 3aaHHe
3ananue i padoOTHhI.

1 BapuanT

2 BapuaHT

Haiitu Hanbospiiee 1 HaMMeHbIIIee 3HAYCHUS (DyHKIIUU:

V=x>-x3+xmna [0;2]

V=1+x*>-x*na [1;3]

VY =2x3+3x%>-36x Ha [—2;1]

V=x3+9x%>+15x Ha [-3;—2]

V=x3-6x>+9 Ha [—2;2]

V=x3+6x%>+9x Ha [—4;0]

V=x*-2x?>+3 na [—4;3]

V=x*-8x>+5 na [—3;2]

Y=x+§ Ha [1;4]

y=x+§Ha[Lﬂ
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IIpakTuyeckasi pabora

Tema: «Muororpannuku. Iliiomans 1 00beM MHOTOTPAHHUKOBY»

Hean padoThi:

1. ®opmupoBaTh YMEHHUS U HABBIKH PEIICHUS 3a/1a4 UCTIONb3YsI (POPMYJIBL.
2. ®opMHpOBaTh YMEHUS U HaBBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. [IpuBrBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUW CTYJECHTOB 10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHU:

Ky0.

®opmybl, HEOOXOAUMBIE AJISl PELLICHUS 3a4au:

S = a?, a-pedpo Kyda
Seox= 4a?
P o= 4a
noa= 68°
d? = 3a?
d2 OCH: 2a2
Soen= @’

3amaua 1. PeOpo kyOa paBHOo 4 cM. Hailnute mepumerp OCHOBaHUSI, THArOHalb
Ky0a ¥ IJIOIIa/Ib OCHOBAHUS Ky0a U ero 00heM.

Jano: Pemenue:

Ky6 Pocy =4a=4%4 =16 cm

a=4 cM Soey = a2 = 4= 16 cM?

d? =3 61223"d1<=a\’{§ :4£ cM

V=a® =43 =64 cm®

Pocu=? Ji=? Socn=? V-2 OTBET: Poew = 16 cM; Soen = 16 cM?; d = 4\’{'§ cM
V =64 cMm®

3apauva 2. [lnomane nuaroHaibHOro ceyeHUsT KyOa paBHa 8VKE cm?. Haiimure
TJIOIIA/Ib TIOJTHOM TOBEPXHOCTH Ky0a U €ro 00beM.
JlaHo: Pemenue: 1) Seq=d*a

Ky6 2)d= aV2

Sees = 8V2 cM?

SH.K -? Vk'?
3)Scex = aV2 %= a2V2
8*’,_ = a° V2
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8 = a2

a=18 cm

4) S, =6a>=6-8 =48 cm?

5) Vi = a3 = (V8)® = 1612 cm®

OTBeT: Sy = 48 cm? ; Vi = 1612 M3
[Mapannenenunen.

dopMyITbl, HCOOXOIUMBIC JIJIS PEIICHHS 3a1a4:
Ecnu 6 ocnosanuu nesxcum - keaopam

a-pedpo ocHOBaHMA  Sgo= 4ac

P ocn=4a noa= 2 Soent Soox
d? o= 2a%+¢? non= 2 a°+4ac
SOCH: a2 d2 OCH: 23.2; d=a\/§

Ecnu 6 ocnosanuu nesxcum - NPAMOY2O1bHUK

a, B -pe0po OCHOBAHUSI Seox=2ac + 2Bc = 2¢(a+B)
C- BbICOTA
P o= 2(a+B) noa= 2 Soeut Seox
d? .= a*+B%+ ¢? Snos= 2 aB+2c(a+B)
Socn= aB d? ocH— a?+p?

3apaua 1. Cymma Beex pebep napaienenunena pasHa 120 cm. Haitnure kaxmoe

o AB _ 4  BC 5
p€6p0 MMapaJuICIICIIUIICAa U IUIOIAaAb ITIOJIJHOU ITIOBECPXHOCTH, CCIIN B_C = E ; 5 = g .
1

Jano: Pemenue:
[Tapannenenunen Bce pebpa o603HaumnMm 3a X,
Yipes = 120 cm torga AB=4x; BC = 5x; BB1= 6x
AB _4 BC _5

~ T na o OJIy4acM:

BC 5 BB, 6
AB=DC = A1B1 = D1C1 =4X
BC, AB, BB; - ? BC = AD =B;Ci= A1 D1=5X
BB1: CC1: DD1: AAlz 6X
4*4X+4*5X+4*6X=120
60x=120 =>X=2
AB=4*2=8 CM
BC=5*2=10 CM
BB;=6*2=12CM
Soei= AB*BC = 8*10=80 cm?
Sso= 2AB*BB; + 2BC*BB; = 2BBy(AB+BC) = 2*12(8+10) =432 cm?
Snonz 2 Socn+ S6OK =2*80+432 =592 CM2
Otser: AB= 8 CM; BC =10 CM; BB; =12 CM , Sgoc =432 cMm?
Sion = 592 cm?

114



3agaua 2. M3mepeHus npsMOYroiabHOro napasiesienuneaa paBHbl: 8 ¢cM, 12 cM u
18 cm. Haitnure  pebpo kyba, 00BEM KOTOPOTO paBeH O00BEMY ITOTO

napajuieienunea.
aHo: Pemenue:
[Mapamienenumnefi V =a-B-h=99.16 =1728 cM®
a=8cM, V.=V, =1728 cm®
B=12 cM, V,.=2a°
h=18 cm a,= 1728 =12 cm
Vi =Vy OtBeT: a,= 12 c™m
ag - ?
IMpusma.

Mp1 OyziemM paccMaTpuBaTh MPSIMYIO IPU3MY.
dopMyJibl, HEOOXOIUMBIE JJIsl PEIICHUS 3aa4:

SGOK: Ph
Snon: 2 Socn+ SGOK

DopMYV.Jibl, /IS BLIYMCICHHUS IJI0IAAM OCHOBAHUS:

. _ a3
a)paBHOCTOPOHHUMN TPEYTOJbHUK S = 4

0)POU3BOJIBHBIA TPEYTOJIBHUK

dbopmyna ['epoHa, ecii ©3BECTHBI BCE €r0 CTOPOHBI:
a+B+cC

p=——: S=yp(p—a)(p—B)(p—0)

1 1 .
B)TPEYTONBHUK S = 3 ah; S = 5 apsin zc

r)kBagpar S =a’
T)IPSMOYTOIFHUK S = aB

e)napayienorpamm S = ah; S = aBsin zZa
K)poMO S= a’sinza;S= % d1dz

3amaya 1. CropoHa OCHOBaHUS NPABWIBHOW TPEYTOJIBHOM NPU3MBI PaBHA § CM,
O0okoBOe pebpo paBHO 6 CM. HAWAWTE IUIOMIAAL CEUYCHHS, MPOXOJIAIIECTO uepes
CTOPOHY BEpPXHETO OCHOBAHHMS M TMPOTHBOJICKAIIYIO BEPIIMHY HIKHETO
OCHOBAHHSI.
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aHo: B; Peuienue:

[Tpu3ma 1)  Paccmorpum 4A;B;C
OcnHoBanue- AiC = B;C, Tak Kak
TPEYTOJIBHUK SBIISIOTCS  TUAarOHAJSIMU B
a=8 cm T PSIMOYTOJIbHUAKAX.
B=06cM Ay Gy 2)  Paccmorpum ACAA;,

LA=90°

[To t.ITudaropa
Sceq -? 6 T AlCZ = AA12 + ACZ

T AiC = JAA?+ ACZ =
VeTT &=
| =v36 + 64 =v/100 =10 cm
A '8 C

3)  Haiinem S ceuenus mo gopmyie ['epona:
p_10+10+8 _

Sees = /14(14—10)(14—10)(14—8) = V14+4+4x6 =J/1344 =
8v21 ~36,6 cm
OtBeT: Seer= 8V21 36,6 cM

3apaua 2. Berunciute 00beM TpeyrojibHOM npusmbl, eciiu AB = 25 nm, BC = 29
cm, AC =36 M, Spox = 1620 1m>.

aHo: Pemenue:
pu3Ma V =S, h
ocHoBaHnue — | [lmomaaer ocHOBaHUA Haiaem o dopmyiie ['epona

AB+BC+AC _ 25+29+36

TPEYTOJIbHUK | P =

=45
AB =25 nm 2
BC =29 v | Soen=/45(45 — 36)(45 — 29) (45 — 25) =

AC=36am |=v45-9-16 -20 =v129600 = 360 qm?
SH: 1620 ):[M2 Sn0n= 2 SOCH+ S601< ; S60K: POCH h

1620 =2 - 360 + (25 + 29 + 36)- h
V-? 1620 =720+ 90- h
162=72+9h
9h=162-72
9h=90
h= % =10 oM
V =S, h =360 - 10 =3600 qm?
Oteet: V =3600 M3
IIupamuna.
dopMyITbl, HEOOXOIUMBIE /TSI PEIICHHUS 3aa4:
1
Sﬁmcz E P d
nosi— Socn+ 860K

(I)O]JMV.]II)I, AJIAA BBIMUCJICHUA IIJIOIAI OCHOBAHMUSA .
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. a?V3
a)paBHOCTOPOHHUI TPEYTOJBHUK S = -
0)IPOU3BOJIBHBIA TPEYTOJIBHHUK

(bOpMYJIa FepOHa, CCJIM U3BCCTHBI BCC €T0 CTOPOHBLI:
a+B+cC

p=——; S=/plp—a)(—B)(p— )

1 1 .
B)TPEYTOJIbHUK S = 5 ah; S = 5 apsin zc

r)keBajgpar S =a’
JT)IPSMOYTOJIBHUK S = aB

e)mapamienorpamMm S = ah; S = aBsin Za
K)pomM6 S= a’sinza;S= % did>
3amava 1. OcaoBanueM nupamuasl JJABC saBisercs 4AABC, y kotoporo AB = AC

=13 cm, BC = 10 cm, pebpo A/l neprneHAuKYISIPHO K MIOCKOCTH OCHOBaHUS U
paBHO 9 cM. HaliguTe miiomanbs OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

aHo: | Pewienue:

[upamuna 1)  Seox =2 Spas + Spcs

OCHOBaHHe-

TPEYrOJIbHUK ’ Spap = o282 213 17

ABC 2 22

S B T 2S5 =2 22 =117 e

BC =10 cum 2)  AIAB =AJAC(o 2

AJl=9cm 13 H KaTeTaM)

AJILABC . NC  =JIB: 4JIBC  —
paBHOOEIPEHHBII

Seox -? JH 1BC; CH = HB =5 cm(1io
YCJIOBHIO)

3) 41AH — npaMOyTOIbHBII 4)Sncs == JTH- CB == 10- 15 =

AAHC, £H=90°, o T. [Iudaropa 5%15 = 752 o 2

AH=+VAC2 —CH? = 5)  Seox = 2 Suas + Sucs =

=V132 - 52 = 117 +75 =192 cm?

=+/169 — 25 =144 = 12cm
AAH, 2A=90°, io T. Iudaropa

1 = A+ AR =
=V122 +92 =
=144 4+ 81 =V225 = 15cm
OTBeT: Spox = 192 cm?
3amava 2. OcHoBanueM nupamuasl [JABC sBusiercst TpeyroyibHUK, B KoTopoM AB
=20 cm, AC =29 cm, BC = 21 cm. I'paan [IAB u JIBC neprneHIuKysipHbl K
IJIOCKOCTH OcHOBaHusA, a rpanb JIBC cocrabnser ¢ meil yronm B 60°. Haiigure
00BbeM UpaMUb.

aHo: Pewienue:
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mapamuma \/ =1g h il
OcHoBaHue- n 3 .
Jijomaab OCHOBaHUs HanuJacm 10
TpeyioanHK ¢dopmyiie ['epona
AB=20cM " ABiBC+AC _ 20429421 _
AC=29cu P=—F—=——=35
BC=21cM  Soe = A 20..0B
JAABL ABC /35(35—29)(35 — 21)(35 — 20) =
AAC éog“BC =V356 14 15=VHI100-210ew® ||
ca= Soen = ZAH-CB ’ :
210=1-h 21 ¢
V-2 1
10==-h
h=10-2=20cm

AJTAH, 2A = 90°; 2JT = 30°, T.x. 2H =

60°

[Iporus yraa B 30° nexuT KaTer, paBHbI

IIOJIOBHUHC T'HIIOTCHY3bI

AH =20 cMm, Torma JIH =40 cm

I[To T. ITudaropa

JIA = \/JIH2 — AH? =402 — 202=

=+1/1600 — 400 =+/1200 = 203 cm
V = g 210 - 20v/3 = 1400v/3 cm®

Otser: V = 1400v/3 cM®
Iopsimoxk mnpoBeaeHnsi padOTHI:

HUcnonb3yss TEOpEeTUUECKUE CBEICHUS U

IMPUMCPBI, BBIIIOJIHUTD IIPCAJIOKCHHOC IIPCIIOAaBaTCIICM 3a1aHC.

Pemutnb 3agaum:

1 BapuaHT

2 BapuaHT

Pebpo kyb6a pasHo 10 cm. Haiinute mepumerp
OCHOBaHUs Ky0a, AMaroHanb Kyba W TUIOLIa/b
OCHOBaHMs Ky0a.

PebGpo kyba paBHo 9 cm. Haiimute mepumerp
OCHOBaHHUs Ky0a, AHaroHainb Ky0a W IJIOmadb
OCHOBaHUs Ky0a.

[Inomank AMaroHaIbHOIO CEYCHUS Ky6a paBHa

1242 cMm?  Haiigure 1miom@anb  MOJHOM
MOBEPXHOCTHU Ky0a U ero 00beM.

IInomane AMaroHaaIbHOIO CEYCHUS KY6a paBHa

16vV2 cm2 Haiimure 1iom@nbs — MOJHOM
MIOBEPXHOCTHU Ky0a U ero 00beM.

CymmMma Bcex pebep mapanienenurena paBHA
140 cm. Haiigure Kaxmaoe  pedpo

napajulelienumneaa W IUIOM@aab  TOJHOM
IOBEPXHOCTH, eI o = 2: 2o = 8
p ’ "BC  6'BB; 7

Cymma Bcex pebep mapaienenuresa paBHa
100  cm. Haiigure Kaxgaoe  pedpo

napajuleienimneaa W [UIOMAAb  IOJHOU
MOBEPXHOCTH, eI o = 3: 56 = 4
p ’ "BC 4'BB; 5

N3mepennst MPSIMOYTOJIBHOTO
napauienaenunena pasuel: 4 oM, 13 am u 42,25
oM. Haitnure peGpo kyba, 00beM KOTOPOTO
paBeH 00beMy ITOTO MapajuieTenune/a.

W3mepenus MPSIMOYTOJIBHOTO
napajuienenunena pasusl: 4 cm, 68,6cm u 10
cM. Haitgute pebpo kyba, o0beM KOTOpPOTO
paBeH 00beMy 3TOro napasuiesenunena.

Cropona OCHOBaHUs MPaBWJIbHOMN
TPEyroJibHOW MpHU3Mbl paBHa 3 cM, OOKOBOE
pebpo paBHo 4 cm. Haiinure miomanp

Cropona OCHOBaHUS MIPaBUJIbHOM
TPEyroJIbHOW TNpHu3Mbl paBHa 4 cM, OOKOBOE
pebpo paBHo 3 cM. Haiinure miomanm
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CEUEHHUs, MPOXOJALIET0 4Yepe3  CTOPOHY
BEPXHETO0 OCHOBAaHUSA U MPOTHUBOJICKAIILYIO
BEPILMHY HUKHETO OCHOBAHMUSI.

CEYEHHUs, MPOXOMAILIEr0 4Yepe3  CTOPOHY
BEPXHETO0 OCHOBAHHUA U MPOTHUBOJIEKAIIYIO
BEPILMHY HUKHErO OCHOBAHHUSI.

BbruncauTe 00beM  TPEYroJIbHOH  MPHU3MBI,
eciim AB =40 cm, BC = 13 cm, AC = 37 cm,
Suox = 4980 cm?.

BbrurciuTe  00beM  TPEYroJIbHOH  MPHU3MBI,
eciu AB = AC =25 cm, BC =12 cm,
576 cMm?.

SHO.TI =

OcHoBanuem mnupamuasl JABC sBisgercs
AABC, y xotoporo AB=AC=12cm, BC=9
cM, pebpo A/l NEPIEHANKYIAPHO K
IJIOCKOCTH OCHOBaHMS U paBHO 6 cM. Haiinure
TUIONIA/Ib OOKOBOW MOBEPXHOCTH MUPAMUJIBI.

OcHoBanueM nupamuasl JABC sBisgercs
AABC, y xoroporo AB=AC =10 cm, BC=8
cMm, pebpo AJl NEPIEHAUKYIAPHO K
IJIOCKOCTH OCHOBaHUs U paBHO 6 cM. Haiinure
TJI0MIA/1b OOKOBOW TOBEPXHOCTH MUPAMUJIBI.

OcnoBanuem nupamuasl  JABC saBnsercs
TpeyrojabHuK, B koropom AB = 40 cMm, AC =
13 cm, BC = 37 cm. I'pauun JIAB u JIBC
NEePHEHANKYIISIPHBI K IJIOCKOCTH OCHOBAHMS, a
rpaus JIBC coctaBnser c¢ Heit yron B 60°.
Haiinure 06beM nmupamMuibl.

OcnoBanuem nupamuasl  JABC saBnsercs
TpPEeyrojpHUK, B kKoTopoM AB = 25 cm, AC =
29 cm, BC = 36 cm. I'panu  JJAB u JIBC
MEePHEHIUKYISPHBI K IJIOCKOCTH OCHOBAHMUS, a
rpanb JIBC coctaBnser ¢ Heit yron B 60°.
Haiinure 00beM MupaMuIbl.
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IIpakTuyeckasi pabora

Tema: «Ceuenusi Ky0a, Npu3Mbl, TUPAMUIbI»

Hean padoThi:

1. ®opmupoBaTh yMEHHS M HABBIKM IOCTPOEHHUS CE€YEHUU B KyOe, IpPHU3MBI,
nUpamMubl.

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy/a

3. [IpuBrBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUS:

[T10CKOCTh Ha3bIBAETCS ceKyuieil niocKkocmuplo Kyba, ecliv 1o o0e CTOPOHBI OT
3TOM IUIOCKOCTH UMEIOTCS TOUKH JAHHOTO KyOa.

MHOroyronpHUK, CTOPOHAMH KOTOPOTO SIBJIIFOTCSI OTPE3KH, 110 KOTOPBIM CEKYILas
IUIOCKOCTh IIEPECEKAET IpaHu Ky0a, Hazvleaemcs ceuenHuem Kyoa.

Ky6 wumeer mects rpanHeidl. Ero cedeHHsMHM MOTrYT OBITb TpPEYTOJIbHHUKH,
YETHIPEXYTOJIbHUKY, ISATUYTOJIBHUKU U MIECTHYTOJIbHUKH.

JI1sl mOCTPOEHHSI CEUEHUs JOCTATOYHO MOCTPOUTH TOUKH IMEPECEUECHHS CEKYIIeH
IJIOCKOCTH ¢ pedpaMu.

3apaua 1. [loctpouts ceuenue Ky0a MmIOCKOCTHIO, Tpoxoadiiel uepe3 Touku P, K
u H , nexamue Ha pedpax AA1, BB1 u CCy cOOTBETCTBEHHO.

aHo: [Toctpoenue:
ABCJIA:1B1C1 /11 — xy0 1 Cy 1)  Coenunsiem
PeAA; touku P u K (T.x. OHH
K € BB; Ay JIexKaT B OJHOI
H e CC, IJIOCKOCTH);
XH‘ H 2)  Coenunsem
[Toctpouts CEUCHUE 4 C  Touku K u H (T.k. oHH
KyOa IJI0CKOCTBIO, A\B . JexKaT B OJTHOM
MPOXOASIIIEN yepes E IIJIOCKOCTH);
toukn P, Ku H 3) UYepes Touky P
poBeaeM pSAMYIO,

napamensHyro KH, no
nepecevyeHust ¢ pedpom

AJI(PEIKH,
PEXAJI=E);
4)  UYepes Ttouky H
pOBECM npsIMYo,

napamnensiytro KP, mo
nepecevyeHust ¢ pedpom
CA(HMIKP,
HMXJIC=M);

5)  Coenunsem
Touku E u M (T.K. OHH
JIeXKaT B OJTHOM
IIJIOCKOCTH).
Ilamuyzonvnux
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PKHME - uckomoe
ceuenue

3anaua 2. [loctpouts cedyeHne Kyda MIOCKOCThIO, poxoasiien yepe3 Touku P, K
u H , nexanue Ha pedpax AAi, BB1 u CCy cooTBETCTBEHHO.

aHo: H [locTpoeHue:
ABCIA1B:1Ci /11 — T 1) Coenunsgem touku P u K
KyO A % (T.K. OHH JICKAT B OIHOM

PeAA; IIJIOCKOCTH);
Ke AB; M 2) Coemuusem toukn K u H
H € B:1C; P / c (Tx OHH JeXaT B OJHOM
— IJIOCKOCTH);
P

[TocTpoutsb = f 3) UYepez Touku K wu P
ceueHue KyOa 0 IIPOBENIEM PSIMYIO 10
IUIOCKOCTBIO, nepeceyeHus ¢ peopom AB
MIPOXOISIIEH ( KPxAB=0);

gyepe3 Toukun P, K 4)  UYepes touky O mpoBeneM
u H npsamyto, napamnensayro KH, no
nepeceueHust ¢ pedpamu AJl u
JC(OEIKH, OExXAI=JI,
OEx/IC=E );

5) Coenuusiem touku P u JI
(T.x. OHH JIe)KaT B OJHOMN
IJIOCKOCTH);

6)  Uepes touky E mposenem
npsMyro, napauiensayro PK, o
NepeCceyeHHUsI C pedbpom
CC1(EM|IPK, EMXCC1=M);

6) Coemunsem Touku M u H
(T.K. OHU JIeKaT B OJHOU
TIJIOCKOCTH).

Hlecmuyzononuk PKHMEJI —
UCKOMOe ceuenue

KparTkue Teopernueckue cBeeHUs:

[110CKOCTh HA3BIBACTCS CeKyu4ell n10CKOCHbIO NPU3IMBL, €CITA TI0 00€ CTOPOHBI OT
ATOM IIOCKOCTU UMEIOTCS TOYKU JAHHOU IMPU3MBI.

MHOroyroJibHuK, CTOpOHAMU KOTOPOTO SABJISIOTCA OTPE3KH, IO KOTOPBIM CEKYIIAst
IJIOCKOCTD MEPECEKAET TPAHU MIPU3MBI , HA3bl16ACMCA CEUEeHUEeM NPUSMbL.

[Ipusama wumMeer msATH, IIecTh, ... TpaHeil. Ee ceueHusamMu MOryT OBITH
TPEYTOJIbHUKHU, YETBIPEXYTOJIbHUKHU, MATUYTOJIBHUKHA U IIECTUYTOJIBHUKU U .... B
3aBUCUMOCTH OT TOT'0, KAKOE€ y ITPU3MbI OCHOBAHUE.

s mocTpoeHusi cedeHus N0CTATOYHO MOCTPOUTH TOYKH MEPECEUCHUsT CEKYILEH
MJIOCKOCTH € pedpaMu.
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3agaua 1. [Toctpouts ceuenune TtpeyroiabHoi mpusMbel ABCA1B1C; , npoxopsiiee
yepe3 TOUKYy IMepecedyeHus] auaroHajiel OgHOM u3 ee OOKOBBIX TpaHel u
MIPOTUBOJICKAIIYIO BEPIIUHY HUKHETO OCHOBAHUSI.

aHo: Ay
ABCA1B:1C; =
pu3Ma K
OcHoBanue-
TPEYTrOJIbHUK A
P —TOYKa
repeceyeHus
aUaro”alieu
OJIHOM OOKOBOM IrpaHu
[IpoTuBoONEXKaIas
BEPIIIMHA
[Toctpouts  cedeHue
MPU3MBI TJIOCKOCTBIO,
MPOXOASIIEd  4Yepe3
TOYKY P 5|
MIPOTUBOJICKAILY IO
BEPIINHY HUXKHETO
OCHOBaHHS
3agaya 2. Touku

COOTBCTCTBCHHO. HOCTpOI/ITB CCUCHHUC

IOCKOCThI0O MNP.

dHO:
ABCA1B1C1 — IIprU3Ma
OcHoBaHue -
TPEYTOIBHUK
M e AA;
N € AB
Pe AC

[Toctpouts CEUECHHUeE
MPU3MBl  TIJIOCKOCTBIO,
MPOXOIALICH yepes
Touku P, M u N

ITocTpoenue:

1) [TpoBoaum IMarOHaJIN
ACl nu CA1 I'paHH AA1C1C

2)  P-touka nepecedeHUs

nuaroHanert AC; u CA1(AC; X
CA1:P)

3)  UYepes Touky P mpoBomaum
npsIMYI0, TapalJIeIbHYI0 peopy
AC, mnonyyaem Touku H wu
K(KHXCC; = H m KHXAA; =
K);

4) Coenunsgem touku H u B
(T.K. OHM JI)KaT B OJIHOM
IJIOCKOCTH);

5)  Coeaunsem Touku K u B
(T.K. OHH JIEXKaT B OJHOHU
IIJIOCKOCTH);

Tpeyzonvnux KHB — uckomoe
ceuenue

M,N u P npunamnexar rpansm AA;, AB nm Ai1C; -
tpeyroapHor npusmsel ABCAB1Cq

¢,  llocrpoenwue:

u M (Tk.
OJTHOM INIOCKOCTH);

¢ PMXAC =0);

9) UYepes  TOuKy
POBEIEM TMPAMYIO
nepecedeHuss ¢ pebpamu

AB u CB( OKx AB=N,

OKx AC=K ):;

10) Coenunsem touku N
OHU JIeXKaT B

u M (Tk.
OJIHOM MJIOCKOCTH).

11) Yepe3s  TOuKy
IpOBEIIEM
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7)  CoenuHseM TOYKH P
OHH JIeXKaT B

8)  Uepe3 touku P u M

H  1mposeneM mnpsMmyr PM, no
nepeceuenust ¢ peopom AC(

IPSAMYIO,



KpaTKI/Ie TCOPETHYECCKUEC CBCACHUSA

napamienbHyro  MN, 10
nepecedeHust C  pedpom
CCy1(PHII MN,
PHXCC31=H);

12) Coenunsem touku H
uK (T.k. oHH nexar B
OJIHOM MJIOCKOCTH).
Ilamuyzononux MPHKN —
UCKoMmoe ceuenue

[InockocTh Ha3bIBACTCS cekymeﬁ njaockKocmoilo nupamu()bl, eCli 1o 00¢ CTOPOHBI
OT 3TOM INIOCKOCTH UMEIOTCSI TOUKHU JTaHHOM ImupaMuibl.

MHOI‘O}/I‘OJILHI/IK, CTOpOHAMH KOTOPOTO ABJIAKOTCA OTPC3KHU, IO KOTOPBIM CCKYILAA
IINIOCKOCTD IICPCCCKACT I'PAHU ITUPAMUIIBI , HA3bl6AEMCA CE€UECHUEM nupamuObl.

HI/IpaMI/IIIa HMCCT YCTLIPC, IIATh, HICCTD, ...

rpaneil. Ee cedyeHusiMu MoryT ObITh

TPCYTOJIBHUKH, YCTBIPCXYI'OJIbHUKH, IMATUYTI'OJbHUKN W IICCTUYI'OJIBHHUKH H .... B
3daBUCHUMOCTH OT TOI'0, KaKOC Y ITMPpaMH bl OCHOBAHHC.
I[JBI IMOCTPOCHUA CCUCHHUA AJOCTATOYHO ITOCTPOUTHL TOUYKH IICPCCCUCHUA CGKYHI@IZ

IJIOCKOCTH € pedpaMu.
3amaya 1. Toukm

COOTBCTCTBCHHO. HOCTpOI/ITB CCUCHHUC

I0cKkocThi0o MNP.
aHo:
JNABC — nupamuna
OcHoBaHue
TPEYTroJbHUK
Me Al
N € AB

P e JIC

[TocTpouts ceueHue

MIPU3MBbI
TUIOCKOCTBIO,

MNPOXOASIIEH dYepes

Touku P, M u N

MN u P npunamnmexar rpamsm AJl, AB u JC -
TpeyroapHor  mmpamuasl I ABC

IToctpoenue:

1)  CoemunseM Touku P u
M (T.K. OHHU JIeKaT B OJHOU
MIJIOCKOCTH);

2) UYepes touku P u M
nposeneM Impsmyro PM, no
nepeceueHust ¢ peopom AC(
PMxAC = O);

3)  Uepes TOYKY O
MpPOBEJEM  MPSIMYIO 10
nepeceueHus ¢ pedopamu AB u
CB( OKx AB=N, OKx AC=K);
4)  Coemunsiem Touku N u
M (T.K. OHHU JIe)KaT B OJIHOU
MIJIOCKOCTH).

5) CoenuusieMm Toukun P u
K (T.x. oHH &IexaT B OJHOU
MIJIOCKOCTH).
Yemwvipexyzononuxk MPKN —
UCKOMOe ceueHue
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3ampaya 2. Touku M,N u P npunamnexar rpawsm AF, JIF u AC -
cooTBeTcTBeHHO. [TocTpouts ceuenne nupamuasl [ ABCF miockoctero MNP

aHo:
JABCF -
nMpamMuia
OcHoBaHue =
YETHIPEXYTOJILHUK
M € AF

N € IIF

P e JIC

HOCTpOI/ITB CCUCHHC

MIPU3MBI
IIOCKOCTBIO,
MPOXOSIIIEN Yepes
Touku P, M u N

Iopsimoxk mnpoBeneHusi PpadoThi: cnonb3ys

[Toctpoenue:

1)  CoemunseM Touku P u
N (T.K. OHHM JIeKaT B OJHOMI
MIJIOCKOCTH);

2) UYepe3 touku P m N
nposeneMm npsmyr PN, 1o
nepeceuenust ¢ pedbpom FC(
PNxFC = O);

3) Yepes toukm O u M
IIPOBEIEM  TMPSIMYIO hi (o)
nepeceueHust ¢ peopamu AF
u CB( OKxAF=M, OKXx
BC=K);

4)  Coemunsiem Touku N u
M (T.K. OHHU JIe)KaT B OJHOU
IIJIOCKOCTH).

5)  Coenunsem Touku P u
K (T.x. OHHU &exar B OJHOU
IIJIOCKOCTH).
Yemovipexyzononuxk MKPN
— UCKOMOe ceueHue

TCOPCTHUUCCKHUC CBCACHUA H

IMPUMCPBI, BBIIIOJIIHUTD IIPCIJIOKCHHOC IIPCIIOAaBaTCIICM 3a/laHUC

3ananue 1 padoTHhI.

PemmuTs 3amaun.

1 BapuanT 2 BapuaHTt
[Toctpouts ceuenne kyba ABCJA1B1Ci/li | [Toctpouts ceuenue kyd6a ABCHA1B1C1/lx
MJIOCKOCTBIO, MPOXOAAIIer dyepe3 nuaroHanb | iockoctamu AJIC: mw BCIH1 , ormeruts

ocHoBaHus AC, napamienbHo quaroHanu B/I;.

OTpPE30K, II0 KOTOpOMY OTH  IIJIIOCKOCTH
MEPECCKAIOTCA.

[Toctpouts ceuenue npusmsl ABCJIA1B1C1/1
MJIOCKOCTHIO, MPOXOJAIICH dYepe3 uaroHallb
ocHoBanusi AC, napamiensHo auaroHanu B/11.

Touku M,N u P npunamnexar rpansm AAj,
AB u AiC:1 - coorBercTBeHHO. [loctpouth
ceueHue TpeyroapHo npusmel ABCA1B1C1
mockocTer0 MNP.
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Ha pebOpax mupamuast AB, A u JIC
orMedeHEl Toukn M, N 1 P cooTBeTcTBEHHO.

[locTpouTh cedeHHe MNUPaAMUIBI
I10ckocThi0 MNP .

JIABC

Touku M,N u P npunaanexar rpausm /F, J1C
u BC - coorBerctBeHHO. [locTpouts ceuenue
nupamuiel JJABCF mnockocteio MNP.
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IIpakTuyeckasi pabora

Tema: «KpyrJisle Teaa. Ilinomanas u 00beM KPYIJIbIX TeJL)

Hean padoThi:

1. ®opMHpOBaTh YMEHUS U HABBIKH pelIaTh 33Ja4H C UCIOJIb30BAHUEM (POPMYII 110
TE€M€ KpyTJIbl€ TeJla, UX MJIOMAId U OOBEMBI.

2. ®opMHpOBaTh YMEHUS U HaBBIKM CAMOCTOSTEIIBHOIO YMCTBEHHOTO TpyJa

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME

KpaTkue TeopeTuyeckue CBeIeHHUSI:
OCHOB3HHE IHIHHIPA

PaccmoTpuim  ABe mapasuielibHbIC
IJIOCKOCTH & U B ¥ OKPYXHOCTh L
¢ ueHtpom O pammyca 7,
PAacHoJIOKEHHYIO B IUIOCKOCTH .

Yepes Kaxayr TOYKY OKPYKHOCTH
- B L P Hprez[eM ’ pi'IIpHMy}O,
/ TIOBEPXHOCTH

NEPHEHANKYJISPHYIO K IUIOCKOCTH

obpasyomye a. Otpe3skn 3TUX  MNPSAMBIX,
3aKJIFOYECHHBIE MEXKTY
1 IUIOCKOCTIMU & U f3, 00pa3yroT
i /&L__/% HUJIMHAPHYECKYI0 TOBEPXHOCTb.
X Camu OTPE3KHU Ha3bIBAIOTCS
0Ch ILTHH/PA OCHOBAHHE HTHHPA 0o0pa3sylomuMi HJIMHIPUYECKON
MOBEPXHOCTH.
Teao, OrpaHHYEeHHOE
HMJIMHAPUYECKOH IMOBEPXHOCTHIO
U IBYMS KPpYramMu ¢ rpanuuavu £

H Ly, Ha3bIBaeTCs
HUJIUH/IPOM.

HunuHapuyeckas MTOBEPXHOCTh
Ha3bIBacTCs 00Ko0BOIi

NMOBEPXHOCTHI0  IWJIMHAPA, a
KPyTH — OCHOBAHUSIMH IIWJINH/PA.

OOpazyroniye UWIMHIPUYECKOH MOBEPXHOCTH HA3bIBAIOTCS  00pa3yHoIIUMUCH
nInHApa, npsmas OO1 — 0CbI0 HWJIHHAPA.
Bce o0pasyronye nuiMHapa napauiebHbl U paBHbBI APYT IPYTY.
JnuHa oOpasyrolield Ha3bIBae€TCs BBICOTON HWJIMHAPA, a PaANyC OCHOBAaHUSA —
panycoM HMJIMHAPA.
[unuuap Ha3bIBA€TCS TEJIOM BpAIIEHUS, OH MOXET OBbITh MOJIyYeH BpalleHUEM
NPsIMOYTOJIbHUKA (KBaJpaTa) BOKPYT OJJHOU U3 €ro CTOPOH.
CeveHusi UMJIHHAPA
0CeBOE KpyTroBO€
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Cexy1mast TNIOCKOCTh MMPOXOUT Yepe3 och HuimHaApa.  Cexymas TJIOCKOCTh

CeueHune — npsAMOYTOJILHUK (KBaapar) NepHeHAUKY/JIsipHa K
ocu nuimHApa. Ceuenue
— Kpyr

3amauya Nel. Konmpwl orpe3ka AB nexaT Ha pa3sHbIX OCHOBAaHMSAX LIMJIMHJPA.
Panunyc uunuuapa paBeH r, a ero BbicoTa-h,pacctosnue mexnay npsmoit AB u
ochlo riMHApa paBHo d.Haiinure: a)BricoTy, ecnu r=10cm,d=8cm, AB=13cm.

aHo:
HUAJTUHAD

r=10cMm //"(—_—i

d=8cm
AB=13cu A\

h-?

K H A

\/

S~ | B

Pentenne

Paccmorpum 4OHA

I[To 1. [Tudaropa

AH=vVr2—-d2=v102 —82=+/100 — 64 =+/36 =6 cMm
Torma KA=2AH=2-6=12cm

Paccmorpum 4AKB

ITo T. ITudaropa

KB =V AB2 — KA2 =132 — 122 =169 — 144 =25 =5cm
OtBeT: h=5M™
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3agaua 2. IDiomans ocCeBOro cedeHus MHUIMHIpAa paBHa 15 cm?,

2

2 a IuIomamb

OocHOBaHMsI paBHa 9 m cMm‘. Halimute 00beM U IUIOMIA[b MOJHOM MMOBEPXHOCTU
HWINHAPA.
aHo: Peurenmue:
Humuuaap Soey = e =12 = Soch.
Soc =15 cMm?
SOCH =9m CME ’SOCH \F \/— 3cMm
VVSHHH-? o.c._h'2r
h=22¢=-15 E =2,5cm
2r 23
V=Sex h=9 n-2,5 =225m=70,65cm®
Sum=2nr(r + h) =273(3 + 2,5) =33  cm? =103,62 cm?
Otser: V=70,65 cm®; S, =103,62 cm?
PaccmoTpuM  OKpY>KHOCTB
L c uentpom O u npsamMyro
OP, nepnenuKyIspHyIo K
Konyc. P - pepomina Konyea IUIOCKOCTH ATOMN
OKPYXHOCTH.
obpazyromme Kaxmyro TOYKY
OKPY>XKHOCTH  COEIUHUM
Goxoras mosepxmocts OTPE3KOM € TOYKO# P.
IToBepxHOCTH,
oOpa3oBaHHas ATUMU
OTpPE3KaMH,  HA3bIBAECTCA
KOHUYECKOH
MMOBEPXHOCThIO, a CaMH
OTpPE3KHU HAa3bIBAKOTCS
£ A o0pa3yrouumMu
OCHOEAQHHE KOHVCA KOHquCKOﬁ
NMOBEPXHOCTH.
Teao, OrpaHUYEHHOE
KOHHMYECKOM
IIOBEPXHOCTHI0 1|

KpPYromM ¢ rpanuueii L
HA3bIBaETCA
KOHYCOM.
Konunueckas moBepXHOCTH
Ha3bIBACTCS 00KOBOM
NMOBEPXHOCTHI) KOHYCA, a
Kpyr OCHOBaHHEM
KOHYcA.
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Touka P Ha3piBaeTCs BepHIMHOM KOHYyca, a oOpa3ymrolme KOHUYECKOU
MOBEPXHOCTH — 00Pa3y0IIUMH KOHYCA.

Bce oOpasyroriue koHyca paBHBI IPYT APYTY.

[Ipsimast OP , npoxojsiiasi yepes [EeHTP OCHOBAHUS U BEPIIMHY, Ha3bIBAETCS OChI0
KOHYCA.

Ocb KOHYCa NepHeHANKYISIPHA K TNIOCKOCTH OCHOBAaHUS.

OTtpe3zok OP Ha3biBaeTCs BBICOTON KOHYCA, a PaJUyC OCHOBAHUS — PaJMyCcOM
KOHYCa.

KoHyc Ha3pIBaeTCsi TEJIOM BpalleHHs, OH MOXET OBbITh IMOJy4YeH BpalleHUEM
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJTHOW U3 €ro KaTeTOB.

Ceuyennst KOHyca

0CEBOE KpyTroBoe
Cexymiasi MIOCKOCTh MPOXOAUT 4epe3 och Cekymmas TTOCKOCTh
KOHYCA. neprneHIuKYJAPHa K 0CU KOHYcCA.

Ceuenue — paBHOOEAPEHHBIN TpeyrodpHuK  CeueHue — Kpyr

3amaya Nel. OceBoe ceueHne KOHyca - IMPSAMOYTOJIbHBIA TpeyrojapHUK. Hanaure
IUIOLIAJ(b ATOIO CEYEHHUs, ECIIM PAINYC OCHOBAHMSI KOHYCa PABEH 5 CM.

aHo: Penienue:
KOHYC T.K._TpeyrojapHUK NPAMOYTOJIbHBIN
OCEBOE CCUCHHUE- O6o3nauum £ 3a X
IpsiM. TPEYTOJ. | | ITo T. ITudaropa
r=>5cm 2r? =x% + x?
102 = 2x?
S.0ceq =2 400 = 2x?
x? =50
x =50
X =5v2 cm
£=5V2cm
SO‘Ceq:%. ,B,E:;l 5\/§ .5\/_:?:
25 cm?

OTBET: Sqceq =25 cM?
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3agaua Ne2. Paquyc KoHyca paseH 4 cM, a ero oobeM pasen 48w cm®. Haiinure
BBICOTY, TUTOIIAh OOKOBOH M TIOJTHOM MOBEPXHOCTH KOHYCA.

aHo: Pemenue:
KOHYC V:§ mreh h=3—112=3'4f:=%=90M
— nr L
i/_ 4 (;M 487 d Io 1. [ugaropa
ort® £=vh?2+ r2=+v92 + 42=481+16=97 ~
9,8 cMm
h . Seor, Seox= 1rl =3,14-4.9,8 = 123,08 cm?
Seoy -? Seon= mr(r+l) = 3,14-4(4+9,8) = 173,32 cm?
OtBeT: Seox=123,08 cM?; Skon=173,32 cm®> ; h=9
cM
Cdepa u map.
Cdepoit  Ha3zpIBaeTCs  MOBEPXHOCTH
R cocTosiiasi M3 BCEX TOYEK MPOCTPAHCTBA,
PACIIOJIOKEHHBIX HAa JAHHOM pAaCCTOSHUHU OT
JTaHHOM TOYKHU.
JlaHHasE TOYka Ha3pIBACTCA HEHTPOM c(epbl
(r.0), a [aHHOE pAacCCTOSHHUE PaAUYCOM
chepsl.
R — panuyc
JIroOoit  OTpe30K, COCAUHSAIONIMN IEHTP |
KaKyt0 — HUOY/Ib TOUKY Ha3bIBACTCS PaaANyCOM
chepnbl.
OTpe30K, COeTUHSIOMNN ABE TOYKH chHephl U
MPOXOJAIIMIA 4Yepe3 €€ LEHTP, Ha3bIBAECTCS
auaMeTpom chepsbl.
D=2R
Chepa  MoxeT OBITHh MOJyY€HAa BpaIICHUEM TOJYOKPYKHOCTH BOKPYT €€
JMaMeTpa.

Teno, orpanndyeHHoe chepoii, Ha3bIBACTCS MIAPOM.

Lent-p, paauyc, nuameTp chepbl HA3bIBAIOTCA TaK e HEHTPOM, PAJUYCOM U
AUAMETPOM Lapa.

B npsmoyrosibHOM cucTeMe KoopAauHaT ypaBHeHue cepbl paauyca R ¢ nienrpom
O(Xo0;Y0;Z0) IMEET BUI:

(X = X0)’ + (Y —yo)* + (2~ 20)*= R?

Ecnu nienTp cdepbl HaXOAUTCS B IIEHTPE MPSIMOYTOIBHOW CUCTEMBI KOOPJIUHAT, TO
YPaBHEHHE 3alMINETCA B BHAE: X2 +y? +2°=R?

B3aumnoe pacnosioxenue cepbl M MJIOCKOCTH.

R — pagunyc chepsr

d- paccrosiHue OT 1IeHTpa cepsl 10 MIOCKOCTH
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1)  d< R, Torma R? —d? >0,
TO

(=@

€CIIM PAacCTOSTHUE OT IIEHTpa
cdhepsl 10 MIOCKOCTH MEHBIIIE
pamuyca cdepbl, TO CEUCHUEC
cepbl  IUIOCKOCTBIO  €CTh
OKPY>KHOCTb.

Ceuenne mapa IUIOCKOCTHIO-

€CTh KpyT
| -

Fay

2)
d?> =0
eclIn

neHrpa  chepsl g0 | eHTpa  chepl 0
TUTOCKOCTH PaBHO | TUIOCKOCTH OosbIie
paguycy cdepbl, TO | pamguyca cdepbl, TO
chepa W  IUIOCKOCTH | chepa M TUIOCKOCTH HE
UMEIOT TOJIBKO  OJHY | HMCIOT OOIIHMX TOYCK.

o0ty

d= R, torna R> -|{3) d< R, torna R? —
d? <0
pacCTOSHUE OT | €CIM  PAacCTOSHHE OT

10 TOYKY. 4

ap.
perjjasce

3agmaya Nel. Bepumnsl tpeyronsHuka ABC nexar Ha cdepe paauycal3 cwm.
Haiinure paccrtostHue OT 1leHTpa cepsl 10 MIIOCKOCTU TPEyrojibHUKA, ecin AB =

6 cM, BC=8 cm, AC=10 cm.
JlaHo:

Cdepa 0
R=13cm

AB =6 cm

BC=8cm

AC=10cm

h-? H

Ilopsinok npoBeaeHnsi padOTHI:
MPUMEPHI, BHIMIOJHUTH MNPEIJI0KEHHOE TPENOIaBaTeNeM 3a1aHueE.

Pewienue:
[Ipenmonoxum, uto AABC —
IPSMOYTOIbHBIH , 2B = 90°
IIpoBepum 310 WO T.
[Tudaropa
AC? = AB? + BC?

C 10> =62+ 82
100 = 36 + 64
100 =100
Torma h — Oymer nexxars Ha
cepenune AC u
AAOC - paBHOOEIpEHHBINH,
T. K. OA=0C =13 cm
ITo T. ITudaropa

h = +0CZ- HCZ
V132 — 52 = /169 — 25 =

V144 =12 cMm
OtBer: h=12 c™m
Hcrnonb3yst TeopeTUYecKHe CBEIEHUS W
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3ajanne NJIs NPAKTHYECKO padoThl

Pemnrn 3apaun

1 BapuanT

2 BapMaHT

Konuper orpeska AB nexar Ha pasHbIX
OCHOBaHWAX LWIMHApa. Paguyc nmimuHzapa
paBeH I, a ero BbICOTa-h,paccrosiHue MeEXITy

Konuer orpeska AB nexar Ha pasHbIX
OCHOBaHUAX LWIMHIpa. Panmyc nunuezapa
paBeH I, a ero BBICOTa-h,paccTosiHue MEXIy

npsmMoii AB u ocbkl0 mwiMHApa paBHO | npsMoid AB W OChlO IWIMHIApa pPaBHO
d.Haiinure: BbicoTy, ecau r=10cm,d=6¢cm, | d.Haiiaure: BbicoTy, eciau I=12cm,d=6¢cM,
AB=25cwMm. AB=30cwMm.

OceBoe ceueHHe KOHyca - MNpsAMOYroyibHbIA | OceBOoe CeueHHe KOHyca - MPsIMOYTOJIbHBIN
TpeyroiabHuK. Hailinure uomans  3Toro | TpeyroiapHuk. Haiinurte miomans 3TOro
CEUYCHMS, €CIIM pPaJUyC OCHOBAHMS KOHYCa | CEUCHHUS, €CIU PAJUYyC OCHOBAHHUS KOHYycCa

paBeH 6 cMm.

paBeH 8 cMm.

Bepmunsl Tpeyronsauka ABC nexar Ha cdepe
panuycal2 cm. Haiigute  paccrosiHue oOT
1eHTpa chepsl A0 TIOCKOCTH TPEYroJIbHUKA,
eciii AB=4 cm, BC=3 cm, AC=5 cm.

Bepmmmnbl TpeyronbHuka ABC nexar Ha
cthepe pamuycal5 cm. Haitaure paccrosiHue
OoT meHTtpa  cdeppl 10  IUIOCKOCTH
TpeyronbHuka, ecau AB=12 cm, BC= 5 cm,
AC=13 cm.

[lmomans oceBoro cedeHwsl LWIMHIpA paBHA
10 cM?, a miomans OCHOBAHHUS PaBHA 4 T M2,
Haiinute o0beM ©  IUIOmAAb  TIOJHOM
NOBEPXHOCTH LIMWJINH/IPA.

[Tnomane oceBOro cedyeHus LMWIMHIpPA pPaBHA
20 cM?, a TIONIaAb OCHOBAHMSA paBHA 16T
cM?. Haiinure 00BEM M IUIOMAAb MOIHON

MMOBCPXHOCTU LUJIMHIPA.

Pannyc xoHyca paBeH 5 cMm, a ero o0beM paBeH
125m cM®. Haifaure BhICOTY, mUIOMAIb
OOKOBOH M MOJHON MOBEPXHOCTH KOHYCA.

Pamuyc KoHyca paBeH 6 cM, a ero ofbem
pasen 36m cm°. Haiinure BbIcOTY, Tmomans
GOKOBOI M HONHOH MOBEPXHOCTH KOHYCA.
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IIpakTuyeckasi pabora
Tema: «IIpousBoanas»
Hean padoThi:

1. ®opmupoBaTh yMEHHS M HABbIKK NPUMEHEHHS (OPMYJT AJI1 BBIYHUCICHUS

IIPOU3BOTHOU

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM
4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUU CTYACHTOB I10 JAHHOU TeMe

Kparkue Teoperudeckue cBeieHHs:
Dopmy.Jibl NPOU3BOJHOM:

(x™)'=nx x™1 (c)=0
N — a11000€ YncI0 C — 11000€ umncio

(kx + b)Y =k G)/ = - = (x# 0)

() =1 (VaY= 3= (x>0)

Ipumep . Beruncints TpoOU3BOAHYIO:
1. (x*)/=4x41=4x3

2. (x%/=-6xbl=-6x"=%

) LIPS N S
3. (B)y=3 oz —3

—1 —-1_ 1 -1
4. (Fy=ee T
5. (10)/=0

8. G)/z_%

IHopsimoxk npoBeaeHus1 padoThI:

HNcnonb3ys TEOpPETUYECKUE CBEACHHUS W TPUMEPBI, BBINOJHUTH MPEIITOKECHHOE
npernogaBaTciieM 3alaHuncC.
3axanue 11 padoOTHhI.
1 Bapuaunt 2 BapUAHT
BbrauciuTh Npon3BoAHYIO:
X35, x5, X3, x% X2 x 2.
X12; x 20, 328, A0 X 15, x5, x 0. x 19
1 3 2 12 4
X5; X4} X7 X3; X5; X9
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21; -15; 345; -128;4

8; -26; 654: -109:; 96

(x-3);(5x+2); (6-4x); (9-5x)

(4x+3);(x+2); (10-5x); (6+5x)

3VX; 8VX ; -10VX

6vx; -18v/x ; 124/x

. _10 0
’ ’
X

X
XN

0 _12 0
’ ’
X

X oy
> 1o
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IIpakTuyeckasi pabora

Tema: «IIpaBuia q1u¢pepeHupoBaHusD)

Hean padoThi:

1. ®opMupoBaTh yMEHHS U HABBIKM NPUMEHEHHUS (DOpPMyT ANl BBIYUCICHUS
MPOU3BOJHON

2. ®opMHUpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy/a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

IIpaBuia nuddepeHunpoBaHus:

IIpousBoaHasi cymmbl (Pa3HOCTH) PaBHA cyMMe (Pa3HOCTH)
NMPOU3BO/JHBIX :

(f) £9(x)"=f'(x) £g9'(x)

ITocTOSIHHBINE MHOMKHTEJb MOKHO BBIHECTH 3a 3HAK
NPOU3BO/HOM:

(cf(x))"=c* (F'()) = ¢  f(x)

HpOI/I3BOIlHaﬂ MMPpOU3BCACHUS:

(fF0) * g(x)' = f'(x) x g(x) + f(x) * g'(X)

IIpousBoaHAast YaCTHOIO:
(@) f @) g@) - f(x) < g’ (x)
g(x) (g(x))?

IIpumep: BoIUUCINTG TPOU3BOJHYIO :

a) y'(x) = (3X" = 95X+ 5y'= (3%%) - (5x)+ (5)=3(X")- 5(x)"+ (5)=
3*2x -5*1 =6x —5.

2x+x x®—ax

6) (7@ Y*( 90 )= (21:2 +x) * (P —40)+ QCxEP+ ) (x —4x) =

—(Ax+D)*(x* —40)+2x*+x)*2x—4) =
=4x® —16x7+x? —4x+4x* —8x?+ 2x? —4x =
=8x*—21x? — 8x.

For N

2 4x+1
x
B) glx)

(% +x+ 1:]'rx x— (% a1 )enr (Zx+1)ex—(2® +x+ 1)1 2x4tx—x®—x—1 x% -1

4 z z

X X X
IHopsinok npoBeaeHus1 padboThI:

Hcnonb3ysi TEOpETUYECKUE CBEICHHUS M MPUMEPHI, BBIOIHUTH MPEAJIOKEHHOE
npenojaBaresieM 3aJaHue

3amanue 1 padoThl.
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1 BapuanT

2 BapuaHt

BpruucauTe npou3BOAHYIO:

8x% + 5x*— 6x3 + 8x° — Tx +2
7x*+ 8x3 — 6x> +8x — 4

X6+ 2x" — 7x8 + 9x°

x3 +5x2 ~8x+5

9x8 - 6x* + 3x° + 4x% +5x -3
5x% 4+ 2x3 — 7x% -6x +6
X®-3x8+7x" - 8x°

X4 -6x% +9x-1

(3x-5)(2x%+2)
(3x% +2x)(3x — 4)
(2x-6x%)(4x3 + 2x2)

(5x +4)(x% - 2x)
(2x3 - 6x)(7x + 4)
(3x+ 8x?)(2x3 - x?)

X% +x+4 i x3+2x?
2x ’ X+1

2x%2—x+6 . 2x3— x?
3x Tox-2
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IIpakTuyeckasi pabora

Tema: «IlepBooOpa3nas»

Hean padoThi:

1. dopmupoBaTh yMEHUS ¥ HAaBBIKM BBIUHCICHHUS HCIOJB3YSd (HOPMYIIbI
epBOOOPaA3HBIX

2. ®opMHUpPOBATh YMEHUS U HABBIKH CAMOCTOSITENIBHOTO YMCTBEHHOI'O TPYJ1a

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTh ypOBEHb OCTATOUHBIX 3HAHUN CTYJEHTOB I10 JAaHHOW TeMe

KpaTkue TeopeTnueckue cBeIeHNs:
Tabauna nepBoodpasHbIX:

OYHKIINA IIEPBOOBPA3HASI
XP, p :tt _1 Xp+1 + C
p+1

1 ,x> 0 Inx +C
e* e+C

sinx -cosx+C

COS X sinx+ C
(kx+B)P , p# -1,k # 0 (rx+)P*1

k(p+1)

1
,kK#0
KX+B

lln(1<x+ B) +C

ekxtB ,K# 0

=

— ekxtB 4

-~

sin(kx+B), k# 0

- %cos(xx +B) +C

cos(kx+B),k+ 0

i sin(kx + B)+C

1

X+C

IIpumep . lVcnonb3ys Tabnuily mNepBOOOpa3HBIX HANUTH Bce MNEpPBOOOpa3HbIE

GyHKIMH:
1. V =3x* +4x°

3x° 4x° 3x° 2x%

F(X)Z 5 +?: 5 + 2 4C
3 2

2. y:;_xz
2

F(x)=3%+x+C
3. y=2VEgVxo % g%

1 1
14= 145 = = 4 3
2x" 3 8x 12 2x3 gxz 333 1632 3 16
1+E y E E - -2 X-’-l-' —_,,IKE
F(X)= z 4+ T =— 2z 4 z = 2 4 3 =12 + 3
3 16
4 y:5c05x+65inx

F(x) = §SINX _ gCOSX |
5. V =2ex+705% .6
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F(x) = 2¢* + 750X gy 4+ C

6. V= (x+2)3
(x+2)*

Fx)= ¢ +C
1

7. y:E+6c05(x—1]
F(x) = In(x—2) +6sin(x -1, C
8. y:sin(5x+ 2)

1
= 5x+ 2
F(X):_Scos( X+ ]+

9 Y = er+6
1

F(x) =2 %%+ C
1

10. Y =2x+3
ZIn(2x + 3)
F(x) =2 +C

Iopsinok mpoBenenusi padoThi:

I/ICHOHBSYH TCOPCTUUCCKHUC CBCACHHA MW IIPUMCPBI, BBIIIOJIHHUTL IIPCAJIOKCHHOC

npenoaaBaTesieM 3aJaHue
3amanue 1 padoTHhI.

1 BapuanT ‘ 2 BapMaHT
Haiitu Bce mepBooOpa3Hbie GyHKINU:
V=2x3-6x* ; Y=7x*-2x"+8 V=-5x3+2x> ; V=3x*+4x>-6
_r_ 6. .,_2_58 _8_2.,.86_4
x x27 x x2 x x2° x  x2

1 1
V = 63/x -24/X = 6x3 -2x2

1 1
V = 43x +2V/x = 4x3 +2x2

V=-7cosx+3sinx ; ¥Y=2cosx-3sinx

VYV =9cosx-8sinx ;¥ =4cosx +5 sinx

V=4¢* +5cosx—9; ¥V =-5¢*-10cos x +16

V="7e*-4cosx—12; ¥V =-3e* + cosx -11

Y =(x-5)7°; V=(xt4)’

V=x+2)*; V=(x-8)°

V=—"+ 8cos(x + 2)
x+4

1
Y=m- 6cos(x — 3)

YV =sin(3x+ 7); ¥ =sin(—6x —5)

VY =sin(8x — 2); Y =sin(—5x+ 5)

V= e3x—2 . y = ex+9

V= eSx+6 : y = ex—3

Vet V=
2x—

6"’ 3x+7

1 1
V= : V=
5x—3

3x+2
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IIpakTuyeckasi pabora

Tema: «Bbruncienue miomanaeu miIocKux GUryp ¢ NoMoub0 HHTErpajaoB»
Hean padoThi:

1. ®opMupoBaTh YMEHHUS U HABBIKM BBIYUCICHHUA IUIOMIAACH TUIOCKUX (QUTYD C
ITOMOIIBIO UHTETPAJIOB

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TpyAa

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
Kparkue Teoperudeckue cBeieHHs:

IIpumep 1. BeunciauTh MIOMAAb KPUBOJWHEHHONW Tpamneuuu, OTPAHWYCHHOMN
ockio Ox. IpsaMeivu x= -1, x=2 u napaboyoi y = 9 — x2,

[TocTpoum rpaduk GyHKIHH Y = 9 — X% ¥ M300pa3suM JaHHYIO TPAIELHUIO.

x |0 1 2 3 -1 (-2 |-3

y |9 |8 |5 |o [8 |5 o

Y Tr?'

[l 2\

Hckomas mtomanp S paBHa UHTErpay

S= J-_El(g _KEJ dx .

[To hopmyne HrroTona-JleliOHMIa HAX0 UM
2 2 i z s g 1

5= 10— %) gy = (9x-3) = (9%2-3 )-(9(-1)— = )=18-3+9-3=27—

3 =24 xB. e.

OTtBeT: S= 24 xB. ex.

Ipumep 2. Halitu mnomans Gurypsl, orpaHM4eHHOM mapabonaMu y = X2,y = 2x

—x%u ocero OX.

[Toctponm rpadukn GyHKIMA y = X2,y = 2X — X

2

X |0 |1 (2 |-1|-2

y |0 [1 |4 [1 [4
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y 10 [1 [0 [-3]-3

¥ HalizeM aOCIUCCHl TOYEK MEPECEUEHNUs STHX IpaMKOB U3 yPABHEHUS X°= 2X —
x%. Kopuu storo ypauenust x3= 0 , X, = 1. Jlannas ¢urypa m3o0paxena Ha
PHUCYHKE.

¥
oA

N3 pucyHka BUAHO, YTO 3Ta GUTypa COCTOUT U3 JBYX KPHUBOJWHEHHBIX TparCIUid.
CrnemoBarelbHO, HCKOMas TIJIOIIAIb paBHA CyMME IUIOIIAACH ITHX TpaIleIyii:
S=5+5S,
1 x3 1 1
Si=[ x?dx== == -0==kKBs.ex
1 fo 3 3 33 I
2 X 8 1 8 1 7
So= 2X — x¥) dx=( x%- |~ =(4--)—-(1-=-)=4---1+-=3--
= [LEx—x) de=(x2-[5) =(4-2)-(1-1)=4-2141=3.]
KB. €]1.

=3-22=2
3

1 2
=4 -=
S >3 1 kB. en.

Otser: S = 1 kB. en.

IMpumep 3. Haiitu mnomans (Gurypsl, orpaHuYeHHON mapabonoi y = x2+ 1 u
npsAMON y = X+3

[Toctpoum rpaduxu GyHkmmid y = x%+ 1 my = x+3.

X 0 1 2 -1 -2

y |0 |2 |5 [2 |5

X 2 -1

y 5 2

Haiizem aGcucchl TOYEK IEpecedeHus STUX rpadMKOB M3 ypaBHEHHS X2 + 1 = x +
3

x2-x-2=0

D =1+8=9

DT0 ypaBHEHHE UMEET KOPHU X1 = -1 , Xp = 2

durypa, orpannueHHas rpapuKkaMu JaHHbIX (QyHKIMHN, n300pakeHa Ha pUCYHKE.
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faw]
L J
o

7

[

N3 pucyHka BUIHO, YTO MCKOMYIO IUIONIQb MOXHO HAWTH KakK pPa3HOCTh
wiomazaen Sy 1 Sy ABYX Tpamelyid, OMUPArOINUXCs Ha 0Tpe3ok [—1; 2], mepBas u3
KOTOPBIX OrpaHHY€Ha CBEPXY OTPE3KOM TmpsiMoll y = x+3, a BTOpass — Iyroiu
mapabonel y = x+ 1.

S= Sl- Sz

Si= f_zl(x +3)dx = (% + 3x) ‘ =(+6)-(05-3)=8+2,5=10,5 kB.ex.

_ (2,0 _ox3 _ .8 -1 _8 1 _ _

Si= [,(x* + 1) dx = (5 +x) ‘—(5+2)—(?- 1) =2 +2+_+1 =3+3=6 a.en.
S=10,5-6=4,5 kB.en.

OtBet: S = 4,5 kB.ex.

Iopsinok mpoBenenusi padoThi:
Hcnonb3yss TEOpeTHYECKUE CBEJACHUS W IPUMEPHI, BBIMOJHUTH MPEIJTIOKESHHOE

npenojaBaTesieM 3aJaHue
3amanue 11 padoTHhlI.

1 Bapuant 2 BapuaHT

Haiitu muiomanes ¢purypsl, orpaHu4eHHOMN JIMHUSAMU:

V =4 -x?u ocsro Ox YV =1-x%u ocsio Ox
V =x?,x=3, x=4 n ocbto Ox V=x?+1,x=-2,x=1 u ocpro Ox
V=x*+1luy=3-x V=x+2)? ny=x+2
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IIpakTuyeckasi pabora

Tema: «Pemenue npocTrednx 32124 Ha oNpeaeIeHUe BEPOATHOCTID)

Hean padoThi:

1. ®opMupoBaTH YMEHHS M HABBIKHA PELICHUS MPOCTEUIINX 3a7a4 Ha ONPEAECICHUE
BEPOSATHOCTH

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeIeHHUA:

Onpene.ﬂeHne: BepOHTHOCTBIO COOBITHS A Ha3BIBACTCS OTHOIICHUC qucia
HCXOJ0B M, 6HaFOHpI/IHTCTBy1-OHII/IX HAaCTYILICHHUIO COOBITHS A, K 4YHCIy N BCEX

Hncxoaos, T.C.
m

P(A) = . 0<P(A) <1
P(A) =0

- HCBO3MO>KHOC
P(A) =1

- JOCTOBCPHOC.

IIpumep 1. B ypue Haxoautcst 5 0ebix U 3 YEpHBIX I1apa, BBIHUMAIOT OJMH IIap.
Haittu BEpOSITHOCTH TOT0, YTO IIap OKAXKETCSl YEPHBIM.
A — MOSIBIEHWE YEPHOTO IIapa.
n=5+3=8
P(A) =2 ~0.375
m=3; 8
IIpumep 2. U3 ypHBI, B KOTOpOM HaxoauTcs 12 OenblX U 8 YEpHBIX IIAPOB,
BBIHMMAIOT HayJavy J1Ba 1Iapa.
KakoBa BEpOSITHOCTB TOTO, UTO 00a OKaXyTCSl YEPHBIMH.
Pemenune: A — nosiBieHue IByX IIAPOB.
OO6miee ynCI0 BO3MOXKHBIX CIIy4aeB N paBHO YHUCITY coueTaHuil u3z 20 3JieMEHTOB
(12+8) o naBa:

. |
n=c§0=%=190 m ks

" m!(n-m)!

Yucno CJy4yaeB m, OJIaronpUATCTBYIOIINX COOBITHIO A,

87

n=C;, =— =28

COCTaBJISICT 12 ,

m

P(A) =—

o gpopmyiie N HaxOJIUM BEPOSTHOCTD MOSBJICHHS IBYX YCPHBIX IIIAPOB.

Ipumep 3.B maptum u3 18 peraneit Haxomarcs 4 OpakoBaHHBIX. Hayran
BBIOMpAIOT 5 ngeraneil. HailiTu BEpOATHOCTH TOrO, YTO W3 ATUX 5 jaeTaned aBe
OKaXXyTcsl OpaKOBaHHBIMU.

Pewenue:

Uucno Bcex paBHOBO3MOXKHBIX ... MCXOJIOB PABHO YUCIY coueTaHuil u3 18 mo 5,
T.C.
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s 14151617 18
®T 12345
[TogcuntaeM 4YWCIO WCXOAOB M, OJIArONMpHUATCTBYIOMUX coObITHIO A. Cpemmu 5
B3STHIX HAyTaJ AeTajeil JOMHKHO ObITh 3 Ka4eCTBEHHBIX U 2 OpakoBaHHBIX. UHCIO
crioco00B BBIOOPKHU JABYX OpaKOBaHHBIX JAeTajeil 3 4 MMEromMXcsi OpaKOBaHHBIX

=8568

PaBHO YHCITy cOYETaHUH U3 4 1o 2:
34
=——=6

C? = =
f 12

Yucno cnocoboB BLIGOpKI/I TPCX KaAaYCCTBCHHBIX I[CTaJ'Ieﬁ 3 14 HUMCIOIHNXCA

Ka49YCCTBCHHBIX PABHO

12 13 14
Cl ==~ =364
123

Jrobass rpymma KadecTBEHHBIX J€Tajel MOXKET KOMOWHHPOBATHCS C JIFOOOU

rpynmnon OpakOBaHHBIX
KOMOMHAIMH M coCTaBiseT
m=C? -C’, =6 364 =2184
HNckomass  BEPOATHOCTH
MCXO0JI0B M OJIaronpusiTCTBYIOIINUX

JIeTaneH,

COOBITHUA A

MOATOMY oO1iee
paBHa  OTHOIICHUIO
ATOMY COOBITHIO, K

PaBHOBO3MOZKHBIX HC3dABUCUMBIX NCXOJO0B:

) 2184

P(A 5 =0, 255

Iopsinok mpoBenenusi padoThi:

qucCiIo

quciia
4UCIIy N BCEX

I/ICHOHBSYH TCOPCTUYICCKUC CBCACHHUA W IIPHUMCPLI, BBIIIOJHUTL IIPCAJIOKCHHOC

IIpCIoJaBaTCjICM 3a1aHHUC

3amanue 1 padoTHhlI.

1 BAPUAHT

2 BAPUAHT

1) Cpemun 140 JleTalei,
M3TOTOBJICHHBIX HA CTaHKE, O0Ka3alioch 5
JeTaneil, He OTBEYaIolUX CTaHAapTy.
Haiinute BeposTHOCTH BBIOOpa JeTanu, HE
OTBEYAIOUIEH CTaHAAPTY.

1) Cpemn 170 JleTaliei,
W3TOTOBJIEHHBIX HAa CTaHKE, OKas3alloch &
JeTaned, He OTBEYalolUX CTaHAapTy.
Haiinute BeposTHOCTH BBIOOpA NIETalu, HE
OTBEUaIOIIeH CTaHIapTy.

2) Kontponep, mpoBepsisi KadecTBO
700 w3penuit, yctaHoBuia, uro 100 u3 HUX
OTHOCUTCS KO  BTOpPOMY  COpTy, a
OoCTallbHble — K ImepBomy. Haingure
BEPOSITHOCTh BBIOOpA W3JENUS BTOPOTO
copra.

2) Kontponep, mpoBepsisi KadecTBO
500 wm3penuii, ycrtaHoBwia, uro 10 u3 HHX
OTHOCUTCS KO  BTOpPOMY  COpTy, a
oCTallbHble — K ImepBomy. Haiinure
BEPOSITHOCTh BBIOOpA W3JENUS BTOPOTO
copra.

3) B smuke HaxomsaTcs 8 KpacHBIX U
10 Oenbix mapoB. M3 smuka u3BICUEHBI
yeTelpe mapa. Haiinure BeposITHOCTh TOTO,
YTO J1BA U3 HUX OKAXKYTCSI KPACHBIMM.

3) B smmke HaxoasTcsa 6 KpacHbIX U 9
Oenpix mapoB. U3 suka W3BICUEHBI TPH
mapa. Haiinure BeposSTHOCTh TOTO, YTO JBa
13 HUX OK@XYTCs KPaCHBIMHU.

4) B samuke ¢ meraisiMH 0Ka3alloch
500neraneii 1 copra, 300 neraneit 2 copra
nu 150 pgeranest 3 copra. Haynmauy
BBIHUMAIOT OJIHY M3 jertaneil. Yemy paBHa
BEPOSITHOCTh BBIHYTh JeTanbp 1, 2 mmm 3
copra?

4) B sammke ¢ nmeraisMH 0Ka3alloch
300neraneii 1 copra, 200 neraneit 2 copra
n 50 neraneit 3 copra. Hayaady BBIHUMArOT
onHy u3  geraned. UYemy  paBHa
BEpPOSITHOCTh BBIHYTh JeTanb 1, 2 wmmm 3
copra?
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5) B ypue nHaxomsarcs 15 Genpix u 12
YepHBIX MIapoB. Haynady BRIHUMAIOT OJUH
miap, KOTOPBIA  OKa3alcs OenbiM, |
OTKJIJIBIBAIOT €r0 B cTOopoHy. [locie aToro
Oepyr eme onuH 1map. Haitaure
BEPOSITHOCTh TOTO, YTO STOT MIap TaKXe
OKaKeTCs OCIbIM.

5) B ypue naxomsrcs 20 6enpix u 15
YyepHbIX IapoB. Haynady BEIHUMAIOT OJUH
miap, KOTOPBIM  OKazalcs OenbiM, |
OTKJIAJIBIBAIOT €ro B cTopony. [locne storo
Ooepyr eme oauH map. Haiigure
BEPOATHOCTh TOTO, YTO 3TOT IIAp TaKKe
OKaXKeTcst OCJIbIM.

6) B ypae HaxomsTrcs 9 Oenbix u 6
YyepHbIX MwIapoB. Haligure BepoOSATHOCTH
TOro, 4Yro 1) Hayaady BBIHYTHIH IIap
OKa)XeTCAd YepHbIM; 2) J[Ba Haydaudy
BBIHYTHIX I11apa OKAKYTCSI YEPHBIMHU.

6) B ypne Haxomsrcs 7 Oenbix U 5
YyepHbIX MIapoB. Haligure BepoOATHOCTH
TOro, 4Yro 1) Haygady BBIHYTBIH IIap
OKaXEeTCd YepHbIM; 2) [Ba Haygaudy
BBIHYTHIX IIapa OKAKYTCSI YEPHBIMHU.

7) B KOpoOKe UMEIOTCA 20
JIOTEpEHHBIX OWJIETOB, M3 KOTOpPHIX 16
nycteix  (0e3  Bwwarpsimeit). Hayran
BBIHUMAIOT OJHOBpeMeHHO 4 Owuiera.
Haiinutre BeposiTHOCTH TOrO, 4TO U3 4
OMJIETOB JIBa OKAXKYTCSl BHIUTPBIITHBIMH.

7) B KOpoOKe UMEIOTCS 30
JIOTEPEUHBIX OWJIETOB, M3 KOTOPBHIX 26
nycteix  (0e3  Bemrpeimeii). Hayran
BBIHUMAIOT OJHOBpeMeHHO 4 Owuiera.
Haiinure BeposTtHOCTH TOrO, 4ro U3 4
OUJICTOB JIBa OKQXKYTCS BBIUTPHIIIHBIMHU.
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IIpakTuyeckasi pabora

Tema: «Pemienne 3aqa4y Ha BEpPOSATHOCTH MPOTHBOIOJIOKHOIO COOBITHS U
BEPOSITHOCTH MPOU3BEIeHUA He3ABUCHMBbIX COOBITHIN

Hean padoTsi:

1. @®opmupoBaTh yMEHHUS U HaBBIKM pEIICHHUS 3aJa4 Ha BEPOSITHOCTH
MPOTUBOIOJIOKHOTO COOBITUSI W BEPOSITHOCTH TPOU3BEJCHUS HE3aBUCHUMBIX
COOBITHI

2. ®opMHUpPOBATh YMEHUS U HABBIKH CAMOCTOSITEIbHOTO YMCTBEHHOT'O TPY/la

3. [IpuBHBaTH YMEHUS U HaBBIKK pabOTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTh ypOBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO TaHHOU TeME
KpaTkue TeopeTnyeckue cBeIeHNS:

Onpenenenue. [IpoTMBONMOI0KHBIMHU HA3bIBAIOTCS JBA HECOBMECTHBIX COOBITHS,
oOpa3yrolue NoJHYI0 TPYIIy.

Teopema. Beposmnocmos nosgnenusi xoms Ovl 00HO20 U3 O08YX COBMECMHbIX
CcOObLIMULL paBHa CyMMe B8epOoAmHOCMmel dMux cobvimuii 6e3 6eposIMmHOCIU UX
COBMECMHO20 NOSGIeHUS.

P(A+ B) = P(A)+ P(B)— P(AB)

CaencrBue 2: Cymma 6eposmHocmell HNpOMUBONONONCHLIX COObIMULL  PABHA
eouHuye.

P(A)+P(A) =1

Ilpumep 1. /[Ba cTpenka CTpeNAOT MO MHUILCHH. BeposSTHOCTh MOMajgaHus B
MHILIEHb IIPU OJTHOM BBICTpEJIE ISl IIEPBOrO CcTpeiika paBHa 0,7, a s BTOPOTro —
0,8. HailTu BEpOATHOCTH TOTO, YTO MPU OJHOM 3JINE B MUILICHb MONAAAET TOJIBKO
OJIMH U3 CTPEIKOB.

Pemienue:

O0603HaYMM MOTAJaHuE B 11EJIh TIEPBBIM CTPEJIIKOM — COOBITHE A,

BTOPBIM — cOOBITHE B,

poMax IepBOro CTpesika — COObITHE A |
poOMax BTOPOTo — coObITHe B .

P(A) =0,7; P(A)=0,3; P(B)=08; P(B)=0,2.

BepoATHOCTh TOTO, UTO MEPBBIM CTPEIOK MOMANET B MHUIIEHb, a BTOPOM — HET
paBHa

P(A)P(B) =0,7 -0,2 =0,14

BeposTHOCTB TOTO, YTO BTOPOM CTPEIIOK MONAJET B LIENb, a IIEPBBIM — HET paBHA
P(A)P(B) =0,3-0,8 =0,24

Tornma BEpOATHOCTH MOMANAHUS B LEb TOJIBKO OJHUM CTPEIKOM PaBHA

P =0,14+0,24 =0,38

ToT xe pe3yabTaT MOKHO MOJYYUTh APYTHMM CIHOCOOOM — HaXOIUM BEPOSITHOCTU
TOTO, 4TO 00a CTpeJiKa MOoMNajid B IeJb U 00a MPOMaxHYJIUCh. DTU BEPOSTHOCTH
COOTBETCTBEHHO PABHBI:

P(A)P(B) =0,7 0,8 =0,56; P(A)P(B) =0,3 0,2 =0,06.
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Torna BEPOATHOCTD TOI'0, UTO B LECJIb ITOIIAACT TOJBKO OJWH CTPCJIOK paBHA:
P =1-0,56- 0,06 =0,38.

IIpumep 2. B ypHe HaxoasTcs 4 OenbIx 1mapa u 5 4yepHbiX. M3 ypHBI BRIHUMAaETCS
OJIMH 11ap, a 3aTeM — BTopoil. CoObiTHe B — nosBiieHne 6enoro mapa mnpu nepBom
BeiHUMaHNU. CoOBITHE A — TIOSIBIICHHE O€JI0T0 1I1apa pu BTOPOM BHIHUMAHHH.
Pewenue:

1. 1- BBIHYJIH OXHH OeJiblii map B
4
Torma P(B) ="*
3

P(A) = 8 (T.K. IepBbIN BBIHYJIN — OCJIbIN)
P(AE) 4 3 4 3

=p(A/B)=F® =(3.8):9=2

2)B_ HE TIPOM3OIILIO0 P(B) =

BeposiTHOCTh COOBITHSI A TIpU yCIIOBUH, YTO cOObITHE B HE npowusonwuio, Oyaer
4 1

P(A/B) =8=7
IIpumep 3. B ypHe 4 Genbix u 4 dyepHbIX mapa. M3 ypHbI ABaXkIbl BEIHUMAIOT 10
OJIHOMY IlIapy, He Bo3Bpamas ux oopatHo. HailTu BepoSITHOCTb MOsBIIEHUS 0€JI0r0
niapa mpu BTOPOM HUCHbITaHUU ( coObITHE B), eciiu mpu mepBOM HCIBITAHUU ObLI
U3BJICUEH YepHbIN map ( coObiTHE A).
Pewienue:
[Tocne nmepBoro UCHBITAHUSI B YPHE OCTaNOCh 7 1MIapoB, U3 HUX 4 Oenbix. Mckomas
YCIJIOBHASI BEPOSATHOCTh

4

P(B/A) =7
DTOT ke pe3ynbTaT MOKHO IOIYIHTh 110 POopMyJie
P(AB)

P(B/A) = P&

BeposiTHOCTB MOsABIEHHS O€I0T0 11apa Npy MEPBOM UCIBITAHUH
4 1

P(A)=8=2
Haiinem BepositHocTh P(AB)
A — U3BJICYEH YEPHBIN 1IAp
B — u3Bneuen 6enblii map
OO01iee 4uCIO MCXO0OB — COBMECTHOTO TOSIBIICHHS JBYX IIApPOB, O€3pa3IUyHO
KaKOTO I[BETa, PABHO YUCITy pa3MeIIeHUI
a! a!

Af_e—2 - 5_ =7-8=56

N3 aroro yucia ncxo1oB coObiTio AB Onaromnpusitcteyet 4-4 =16 ucxonoB
16 2

CnepoBarensio P(AB) 36 =7
Hckomas ycinoBHass BEpOATHOCTh
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P(AB)

21 4
P(B/A) = PAY —=7.2=7
Pe3ynbTaThl cOBnaNm.
T: BeposiTHOCTH NPOU3BEJAECHUS JBYX He3aBHUCHUMBIX COOBITHH paBHa
NPOU3BeeHNI0 BePOSATHOCTH 3TUX coObITHi P(A-B) =P(A) -P(B)

IIpumep 4. B xaxxgom u3 tpex smmkoB uMmeetcs mo 10 neraneil. B nepBoM siuke
8 CTaHJApPTHBIX AETaled, BO BTOPOM — 7, B TpeTbeM — 9. M3 kaxmoro smmka
HayraJ W3BJIEKAIOT 10 OJHOM JneTtanv. HauTu BEpOSTHOCTH TOrO, 4TO BCE JETANU
OKa)XXyTCs CTaHJAPTHBIMH.
PenieHue:
Bce Tpu cOOBITHS HE3aBHCHUMBI.
S1—wu3 1 Aumka u3BIeUYeHa CTaHIapTHASL 1ETaIb.
S2 — u3 2 Auka u3BJIeUYeHa CTaHapTHASL 1ETalIb.
Ss — u3 3 sAuKa u3BIeUYEHA CTaHIapTHASI ETalIb.
[1o ximaccu4ecKkoMy ONPEIEIIEHUIO:
2

P(S;)=1=0,8
7

P(S,) = 10= 0,7
9

P(S3) =10=0,9

Hutepecyrtoriee Hac coObiThe (U3 1 siimuka OyaeT u3BjcueHa CTaHAapTHAs ACTallb,
U U3 2 cTaHJapTHAas, U U3 3 CTaHJapTHAs) BeIpakaeTcs Mpou3BeaeHueM St - Sy- S3
P(S1- Sz- S3) = P(S1) - P(S2) - P(S3) = 0,8 *0,7*%0,9 = 0,504 — BeposATHOCTH TOTO,
9TO U3 3 AMUKOB OyAET U3BJICUCHO 10 OJAHOM CTaHJAPTHOM IETaJIH.

IHopsinok npoBeaeHus1 padboThI:
Hcnonb3ysi TEOpETUYECKUE CBEICHHS M MPHUMEPBI, BBIOIHUTH MPEIJIOKEHHOE

IpCIoaBaTCjICM 3a1aHHUC

3amanue 11 padoTHhlI.

1 BapuaHnT 2 BapuaHT

1) JlBa  ctpenmka  cTpensitor 1o | 1) JlBa  cTpenka  CTpENslOT 1O
MUIIEHU. BeposTHOCTH momajgaHus B | MUIIEHH. BepoaTHOCTb monagaHus B
MUIIEHb TIPU OJHOM BBICTpEJl€ JUIsl | MUIIEHb IIPpM OJHOM BBICTpENE  JUIS

nepBoro crpenka pasHa 0,5, a 111 BTOPOro
— 0,8. HaiiTu BEpOATHOCTH TOrO, YTO IPH
OJIHOM 3aJIII€ B MUILEHb I10IAJAET TOJIBKO
OJIVH U3 CTPEIIKOB.

nepBoro crpeinka pasHa 0,6, a 1711 BTOPOTo
— 0,9. HaiiTu BEpoATHOCTH TOr0, 4TO IpPH
OJIHOM 3aJIll€ B MUIIEHb MONAJaeT TOJIbKO
OJIMH U3 CTPEJIKOB.

2) B ypHe Haxoaarcs 5 OenbIx mapa
u 6 depHbIX. 113 ypHBI BEIHMMAETCS OJIMH
map, a 3areM — BTOpoil. CoObiTHe B —
NosIBJIeHHE Oenoro mapa MpH IEPBOM
BoIHUMaHUH. CoObiTHE A — TMOsIBIICHHUE

2) B ypHe Haxoaarcs 6 OenbIx mapa
u 7 depHbIX. I3 ypHBI BEIHMMAETCS OJIMH
map, a 3areM — BTopoil. CoObiTHe B —
NosIBJIEHHE Oenoro mapa MpH I[EePBOM
BoIHUMaHUHU. CoObiTHE A — TOsIBICHHE
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0emoro mapa npyu BTOPOM BEIHUMaHHH.

0eroro mapa npyu BTOPOM BBIHUMaHHH.

3) B ypHe 5 GenbIxX U 5 UepHBIX IIapa.
N3 ypHBI ABaXbl BEIHUMAIOT 110 OJHOMY
nrapy, He Bo3Bpaimias ux oOparHo. Haiitu
BEPOSTHOCTD MOSIBJICHUS O€JIOro IMI1apa npu
BTOpOM HcmbITaHuu ( coOwbitue B), ecnu
IpU IEPBOM HCIBITAHUU OBLT W3BJICYCH
4yepHblii map ( coobiTHE A).

3) B ypHe 6 Oenbix U 6 YEpHBIX I1apa.
W3 ypHBI ABaXbl BEIHUMAIOT 110 OJHOMY
nrapy, He Bo3Bpaimias ux obOparHo. Haiitu
BEPOSITHOCTDH MOSIBJICHUS O€JIOr0 IMIapa npu
BTOpOM HcmbITaHuu ( coOwbitue B), ecnu
Py TEPBOM HCIIBITAHUU OBLT HW3BJICYEH
yepHbIi map ( coobiTue A).

4) B kaxmom U3 Tpex SIUKOB
umeetcs o 10 neraneii. B nmepBoM siuke
O cranmapTHBIX AeTalield, BO BTOPOM — O, B
TpeTrbeM — 7. W3 Kaxaoro simuyka Hayraja
W3BJICKAIOT II0 OomHOM aAceTamu. Haiitu
BEPOSITHOCTh TOTO, YTO BCE JCTaJIH
OKa)XyTCsl CTAHIAPTHBIMHU.

4) B kaxagom U3 Tpex SAIIMKOB
umeetcs o 10 neraneii. B nepBoMm siuke
5 cTaHAapTHHIX AeTalield, BO BTOpOM — 4, B
TpeTtbeM — 6. M3 kaxkaoro siuuka Hayraju
W3BJICKAIOT 110 OmHOM aAeTanmu. Haiitu
BEPOSITHOCTH TOTO, YTO BCE JCTaIH
OKaXXyTCsl CTAaHIaPTHBIMHU.
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IIpakTuyeckasi pabora

Tema: «Iloka3aTenbHbIe ypAaBHEHUS U HEPABEHCTBA)

Hean padoThi:

1. ®opmupoBaTh yMEHHs W HABBIKM PEIICHHs ITOKA3ATEIbHBIX YPABHEHHU H
HEPABEHCTB

2. ®opMHUpOBATh YMEHUS U HABBIKA CAMOCTOSITEIIBHOTO YMCTBEHHOTO TPYy/a

3. [IpuBuUBaTH YMEHUS U HaBBIKH Pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYACHTOB 10 JAHHOU TeMe
KpaTkue TeopeTnueckue cBeIeHNs:

PaccMOTpUM HeCKOJbLKO NPUMEPOB MOKA3aTeIbHbBIX YPABHEHMI , B KOTOPBIX
HEU3BECTHBIE COACPIKUTCS B IMOKA3ATEIBHON CTEIICHHU .

Pemenue nokaszarenbHbIX YpaBHEHUH 4acTO CBOAUTHCS K PEIICHUIO YPABHEHHUSI
a*=a’

x=b rae a>0, a¥ 1 X-HEHU3BECTHBIC

OTU ypaBHEHHUs PEMIAIOTCA C TOMOIIBI0 CBOWCTB: CTEMNEHH C OJMHAKOBHIM
OCHOBaHUEM PaBHBI TOJIBKO TOT/a, KOT/Ia PaBHBI UX MTOKA3aTEIH

IIpumep 1. Pemuts ypaBHeHue 4-2*=1

3anumem ypasHeHue B Buje 252=0, otkyna x+2=0

OTtBert: x=-2

IIpumep 2. Pemuts ypasaenue 23*-3*=576.

Tak xak 2%*=(2%)*=8%, 576=24% To0 ypaBHEHHME MOYKHO 3aIlKCaTh B BHJIE
8%-3%=242 ymm 24*=242. Orcrona x=2.

OtBeT: x=2

Ipumep 3. Pemuts ypaBHenue 3¥H1-2-32%=25

BBIHOCS B JIEBOM Y4acTH 3a CKOOKHM OOIIMI MHOKHTENb 32, momyunm 3*2(33-2)=25;
3%2.25=25, otkyna 3*?=1, x-2=0 , x=2.

OtBeT:x=2

IIpumep 4. Peuts ypaBHeHue 3*=7%.

3* 3
Tak kak 7% 0, To ypaBHEHHEe MOHO 3aIlHCaTh B BUJE 7*=1, OTKyaa (;)X=1 , x=0.
OtBeT:x=1
Mpumep 5. Pemuts ypaBHenue 325 1+2-552=5% +2x2,
3anumeM ypaBHeHHE B Buje 3-2X11-2¥2=5%-2.5%2 orkynma 2¥%(3-23-1)= 5%%(5%-2),
2%2.23=5%2.23,

E]x—z

5 =1, x-2=0 .

OtBeT: X=2
IIpumep 6. Petiuts ypaBuenue 9*-4-3*-45=0.
3aMeHoli 3*=t 1aHHOE ypaBHEHHME CBOAUTHCA K KBaJpPAaTHOMY YpPaBHEHHIO t?-4t-
45=0.
Pemass sTto ypaBHenue Haxomum KopHHU : 11=9, ,=-5, orkyma 3*=9, 3*=-5.
VYpaBaenue 3*=9 nmeer KOpeHb X=2, a ypaBHeHUE 3*=-5 He UMeeT KOpHEH , Tak
KaK TIOKa3aresbHas (PyHKINS HE MOKET MMPUHUMATh OTPUIIATEIIbHbIC 3HAUCHHUS.
OtBer :x=2.
PaccMoTpuM npuMepsbl pelieHns NOKA3aTeJbHbIX HEPABEHCTB.
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Takue HepaBeHCTBA YAaCTO CBOJATCS K MPOCTEHIIIMM HEPaBEHCTBAM BUJIA

a*>aP, a*<aP

[Ipu pemieHnn TakuX HEPABEHCTB HCIONB3YIOT CBOMCTBA BO3pacTaHus (HyHKIUU
a* npu a>1 u yosiBanus npu 0<a<l.

IIpumep 1. Pemuts HepaBeHcTBO 3* <81

3anuimem HepaBeHCTBO B Buae 3*<3%, Tak kak 3>1, To QyHKIMs y=3*- BO3pacTaer.
3HaAYUT 3HAaK HE OyJeT MEHAThCA B HEpaBeHCTBE. [[03TOMyY pernieHnemM HepaBeHCTBA
3* <81 sBustoTcs yucna x<4

OtBeT : x<4
1

IIpumep 2. Pemnts HEPaBEHCTBO (5)X>”@
F

1 1, 1 13 1

3anuiemM HEpaBeHCTBO B BUjae (2)*>z , wim (2)*>2z  Tak Kak y=(z)* — yObIBaroImas
3

byHKIMs, TO X<- 2.

3

OtBer : x<- 2,
2

IIpumep 3. Permuts HEPaBEHCTBO 3" <9

z_
3amuieM HepaBeHCTBO B BHe S <32 Tak kak 3>1, To x%x<2, OTKyaa X-X-
2<0, J=1+8=9="3

1+3 _ 13
Xi=2 =2;X, 2 =-1
[Tomydaem -1<x<2
Otgert : -1<x<2
IIpumep 4. Peruts HepaBeHcTBO 16*+4%-2>0
OGo3HaunM 4*=t, TOrga MOMyYMM KBaJpaTHOE HEPaBeHCTBO t2+t-2=0 m mpwm t>1.
J=1+8=9=>3
t1:-2; t2:1
Tak kak t=4, To mosy4nsiu 2 HEpaBEHCTBA
4*<-2; 4>1. IlepBoe HEpaBEeHCTBO HE MMEET pelIeHuH, Tak Kak 4*>0 mpu xR
BTopoe HEpaBEHCTBO MOXKHO 3aMMCaTh B BUJE 4x>4° oTkyna x>0.
Otser : x>0

IHopsimoxk npoBeaeHus1 padoThI:
Hcnonp3yst TEOpEeTUYECKUE CBEICHHMS M NPUMEPBI, BBITOJIHUTH IPEIIOKEHHOE

npernogaBaTcijiceM 3alaHre

3amanue 1 padoThl.

1 BapuanT
3amaHue pelIuTh ypaBHEHUS:
1. 3-81*=9

2. 2% +2x3=18
3. 2.3 - 6.3x1 - 3*=9
3amaHue peluTh HEPABEHCTBA!
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4. 2x3 - 2xtl 1:12

=

5. 52 —5%-6007 0

3ajganme 115 padoThI.

2 BapuaHT
3amaHue pelInTh ypaBHEHUS:
1. 4.16* = 64

2. 3* +4.31 =13
3. 541 + 3.6 — 6.5*=-10

3anaﬂue peIInTh HEPABCHCTBA!

4. 2x+23718
5. 442.2-80=0
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IIpakTuyeckasi pabora

Tema: «MppannoHajJbHbIe YPABHEHUS M HEPABEHCTBA»

Hean padoThi:

1. ®opMupoBaTh YMEHUS W HABBIKA PELICHHS UPPALMOHAIBHBIX YPaBHCHHU M

HEPABCHCTB

2. ®opMHpOBaTh YMEHUS U HABBIKM CAMOCTOSITEIIBHOIO YMCTBEHHOI'O TPy Ad
3. [lpuBuBaTH YMEHUS M HaBBIKA PaOOTHI CO CIIPABOYHBIM MAaTEPHUATIOM
4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME

KpaTkue TeopeTuyeckue CBeIeHHUS:

B ypaBHeHusx VX T 1= x-1, Vv Sx—4_ 2 +VE HEU3BECTHOE X HAXOIUTCA MOJI

3HAKOM KOpHs. Takue ypaBHEHUs HAa3bIBAIOTCH HPPALUOHAJIBHBIMH.

Peuienne uppanoHaJIbHBIX YPAaBHEHUN OCHOBAaHO HAa CIIEAYIOLIEM CBOMCTBE: IIpU
BO3BEJICHUM O00EHUX 4YacTe ypaBHEHUS B HATypalbHYIO CTENEHb IOJy4aeTcs
YpaBHEHUE-CIIEICTBUE JAHHOTO.

[Ipy BO3BENEHMM YyPaBHEHHMS B HATypAIbHYK) CTENEHb MOTYT IOSBUTBCS
IOCTOPOHHHME KOPHHU, TO3TOMY MPOBEPKA 00s13aTEIbHA.

IIpumep 1. Pemuth ypaBHeHuUE:
Vvx+1=8

Bosenem B kBajgpar 06e yactu
ypaBHEHHS

(Vx +1)*=(8)*

[Tonydaem

X+1=64

X=64-1

X=63

CnenaeM IpOBEPKY:

OtBert: x=63

IIpumep 2: Pemuth ypaBHEHUE:

Vvx+1=x-1

BosBeneM B kBazipat 006€ yacTH ypaBHEHHUS

(Vx + 1 )*=(x-1)?

[Tonyuaem

X+1=x?-2x+1

[Tepenocum Bce B OZHY CTOPOHY U MpupaBHUBaeM K 0
x%-2x+1-x-1=0

x2-3x=0

BBIHOCHM X 32 CKOOKY, IMOTy4aemM

x(x-3)=0

x1=0 mwm x2=3

CIIeIaeM MPOBEPKY:

x1=0

v0+1=0-1

1=-1

Taxoro OBITH HE MOXKET-CIIETOBATEIFHO X=0-He TOAXOIUT
x2=3

Vv3+1=3-1

2=2

DTOT KOpEHb MOAXOJMT, CIIEOBATEIbHO €r0 U 3alUlIEM B
OTBET.

OT1BeT: X2=3

IIpumep 3: Pemuts ypaBHEHHE:
Vx+6-Vx+1=v2x—5
BosBenem obe yacTu B kBagpat
(Wx+6-vVx+1)>=(V2x—5)?

ITonyyaem

X+6 -2Vx+ 6 Vx+ 1 +x+1=2x-5

OcrtasisieM ¢ KOPHEM B OHON CTOPOHE,

x? + 7x + 6=36

x? + 7x + 6-36=0

x? + 7x — 30=0
JI=7%-4*1*(-30)=169-13
X1=3

X2=-10
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0e3 KOpHsI [IepeHeceM BCE B JIPYTYIO CTOPOHY
—2Vx + 6 vx + 1 = 2x-5-x-6-x-1

2 (x+6)(x + 1) =-12

YMHOXHM CKOOKH I10JT KOpHEM

Y TIOCYUTAEM I1000HBIC YHCa

-2Vx? +7x+ 6 =-12

[Nogenum o6e yacTu Ha -2, oJIy4yaeM

VxZ2 +7x+ 6 =6

Bo3Be/ieM 06 4acTH B KBaJpaT
(Vx% + 7x + 6) ?=(6)?

ITomyyaem

CnenaeM nIpoBepKy

X1=3

V3+6-V3+1=+/2%3-5

3-2=1

1=1-mogxomur

X2=-10
V=10+6-vV-10+1=,/2%(-10) -5
Tak kak 1OA  KOpPHEM  TOJydYaeTcs

OTPHULATENIBHOE YHCJIO, TO BTOPOM KOPEHb
HE MMOIXOIUT-0OH JUIITHUI
Ortsert: X2=-10

HepaBenctBa,  comepxamniue
Ha3bIBAIOT HPPALMOHAJIBHBIMH.

HCU3BCCTHOC

3 (o) 3HAKOM KOpHS -

IIpumep 1: Peuth HEpaBEHCTBO

V5 —x<4

Haiinem oOnacte ompeneneHuss HEPAaBEHCTBA, TO
€CTb MHOXECTBO TaKUX 3HAUYEHUH X, IPU KOTOPBIX
MMEIOT CMbIC] 00€ YaCTH HEpaBEHCTBA.

O.0.H: v5—x =0

5-x =0

-X=>-5

X<5

peleHue:

(V5 — x)°<(4)?

5-x<16

-x<16-5

-x<11

x>-11

o0benuHsIeM BMecTe 00JacTh ONpeAeNeHUs MU
pelIeHre HEpaBEeHCTBA

nosrydaeM -11<x<5
OtBer : -11<x<5

IIpumep 2: Pemuth HEpaBEeHCTBO

Vx2 —3x <2

0.0.H:

Vx2 —3x =0

X%3x> 0

X%-3x=0

X(x-3)=0

X1=0 mm x2=3

V(1) =1?-3*1=1-3=-2
[Tonygaem

x< 0,x =3

pelieHue:

X?-3x<4

X?-3x—4<0

X?-3x—4=0
=32-4*1*(-4)=9+16=25-5
X1=4

Xo=-1

V(0)=0%-3*0-4=-4
ITomyyaem

-1<x<4

OObeguHsIeEM BMeECTE 001acTh
oTIpe/ieNIeHUs] HEPABEHCTBA U PEIIICHHE
-1<x<0um 3<x<4

OtBeT: -1<x<0 1 3<x<4

IHopsimoxk npoBeaeHus1 padoThI:

I/ICHOHBSYH TCOPCTUUCCKUEC CBCACHHA W IIPUMCEPLI, BBLIIIOJIHHUTL IMPCIAJIOKCHHOC

npernogaBaTciieM 3alaHne

3ananue nis padoTHhI.
1 BapuanT
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3anaHme penrTe ypaBHEHUS] 1 HEPABEHCTBA!

1 Vx— 2z
=
{12—!—}(_—\;’1—}(:1
V¥ 2=4/4 —x
VRATI>,

o bk D

3ajganue 1J1s padoThI.
2 BapuaHT

3anaHue penmMTe ypaBHEHUS] 1 HEPABEHCTBA!

1. VX — 2:1
VI00— %2 _g
VX+7,Vx—2_g4
V2x+37x+ 1
"JSK_ ZEX'Z

ok P
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IIpakTuyeckasi pabora
Tema: «Pemienne cucreM ypaBHEHHH C JBYMS HEM3BECTHBIMHM CIIOCOOOM
MO/ICTAHOBKH U CIIOCOOOM CJIOMKEHUS»
Hean padoTsi:
1. ®opmupoBaTh yMEHUS W HaBBIKM PEIIECHUS CHUCTEM YpPaBHEHUH CIIOCOOOM
MIOJICTAHOBKH M CIIOCOOOM CIIOKEHUS
2. ®opMHUpPOBATh YMEHUS U HABBIKH CAMOCTOSITEIBHOTO YMCTBEHHOIO TPY/1a
3. IlpuBUBaTh YMEHUS U HaBBIKU PaOOTHI CO CIIPAaBOYHBIM MaTEPUATIOM
4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUW CTYACHTOB I10 JAHHOW TEME
KpaTkue Teopernueckue CBeAeHHUS:
Pemenue cucteM AByX ypaBHEHUH pacCMOTPUM Ha IPUMEpax.
ITpumep 1. Pemuts cuctemMy ypaBHEHUI METOIOM IOICTAHOBKHU:
Xx+y=>5
{ Xy =6
W3 nepBOro ypaBHEHUs BBIPa3uM X
X=5-y
W nopcTtaBuM 3TO BBIPaXKEHHE BO BTOPOE YpPABHEHUE
(5-y)y=6
5y-y?-6=0
-y?+5y-6=0
J=25-24=1

—-5-1

y1= -2 =3

st
Vo= -2 =2
Tenepb IMOACTAaBIIAA B YPaBHCHUC , I'IC BBIPA3HIIH X, IT1OJIy4YacM
X1=5-3=2
X2=5-2=3
OtBer: X1:2, y1:3; X2:3, y2:2.

IIpumep 2. Pemuth cuctemMy ypaBHEHUN METOAOM CIIOKEHUS:
{xg + 3xy + by? = 36
+

2 . -
X" +xy — 3y" = —4 ckanpiast IOUWIEHHO YPaBHEHHUS CUCTEMBI, IIOJTy4aeEM

2xH4xy+2y*=32
OTkyJa, MoJieNrB BCe YpaBHEHUE HA 2-110JTy4aeM

x*+2xy+y?=16

a 910 hopmyna
(x+y)?=16

Torpa X+y=i V16

N x+y=4 n x+y=-4
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xt+y=4 xty=-4

BbIpa3uM x=4-y BBIPA3UM X=-4-y
¥ TIOJICTABUM BO BTOPOE YpaBHEHHE ¥ TIOJICTABMM BO BTOPO€E YpaBHEHHE
(4-y)*+(4-y)y-3y*=-4 -(4-y)*+(-4-y)y-3y*=-4
16-8y+y*+4y-y?-3y*+4=0 16+8y+y?-4y-y*-3y*+4=0
-3y2-4y+20=0 -3y?+4y+20=0
J1=16+240=256—-16 J=16+240=256—16
y].: - E Y3= - 2
3 _10

V,=2 Y4—?
[MoacraBiss Tyjma, e BbIpakamd X, I[lOACTaBiss Tyjaa, € BBIpaXKalid X,
TI0JIyYaeM: TIOJIyYaeM:
Xlzz X3='2

3 _ 22
Xp=2 X4=- 3

22 10 22 10

OtBer : X1=3 ,¥V1=-3 ; Xo=2, V=2 ; X3=-2, V3=-2; X4=- 3, ¥Y4=3

IHopsinoxk npoBeaeHus1 padoThI:

Hcnonp3yst TEOpETUYECKUE CBEICHHMS M NPUMEPBI, BBITOJIHUTH IPEIIOKEHHOE
[IpernoaaBaTelieM 3aJaHue

3amanue nis padoTHhI.

1 Bapuanr.

3agaHme pemmTe CUCTEMbI YPaBHEHUI METOA0M ITOJACTAHOBKHU:
(x+y=7 {xz +y? =41

2x+y= 8; y—x=1

3agaHme pelmTe CUCTEMbI YPaBHEHUN METOIOM CIIOKEHUS:
(X—Xy—y=—7

[ x+xy—y=1

(x? + 3xy = 54

4y? +xy =115

3amanue 1 padoTHhI.
2 BapuaHT.

3agaHue peimTe CHCTEMbl YPaBHCHHIA METOJIOM ITOJCTAHOBKH:
(y—x=0 {xz +y* =25

Bx+y=8.1 x+y=1

3agaHme pelmMTe CUCTEMbI YPaBHEHUN METOIOM CJIOKEHUS:
(X+xy+y=-1

 X—xy+y=23

( x* —bxy+ 3y* =17
2x 2 — Txy+ 4y° = 26
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4. OneHOYHbIE CPeICTBA IJI1 IPOMEKYTOYHOMH aTTecTallun

DK3aME€H NpeAHa3HAYCH i1 KOHTPOJISI M OLICHKM PE3yJIbTaTOB OCBOCHHUS
yueoHou nuctumnael OYI1.03 MaTtemartuka

DK3aM€EH BKJIIOYAET: YCTHBIA OTBET U PELICHUE 3a/1a4H.

HTorom sk3aMeHa SIBISETCS OLICHKA 110 ISATHOAJUILHOM IITKAJIE.

«5» - OTINYHO

«4» - xopo1io

«3» - yIOBIETBOPUTEIBLHO

«2» - HEYIOBJIETBOPUTEIIHHO

[ITxama onMcaHus CHCTEMBI OIICHOK MPECTaBICHA B TAOJIHIIE.

TpaguionHas mkaia Omnucanue OLCHOK

OtnuuHO Teoperuueckoe  conepkaHue  y4eOHOro  Kypca, IpeaMera,
JUCLUUIUIMHBL, MOJIYJS OCBOCHO NOJMHOCTBhIO. CdopMHpOBaHHBIE
3HAHHUS W YMEHHUS IO3BOJISIOT CTYJEHTY BBbIpakaTh COOCTBEHHOE
MHCHUEC 10 BOIIPOCY, JAUCKYTHUPOBATH B paMKax
MEXIUCUUIIMHAPHON  B3aMMOCBS3M  9K3aMEHYEeMOIo  Yy4eOHOTo
Kypca, IpeaMera, JUCHUIUIMHBL,  Moayis.  HeoOxoaumble
MPAKTUYECKHE HABBIKK pabOTBI C OCBOCHHBIM MaTepHalioM
chopmupoBanbl. Bce mpemycMoTpeHHBIE pabodei mporpaMMoit
yueOHbIe 33]JaHHs] BBIIOJIHEHbI CBOEBPEMEHHO U KAU€CTBEHHO.

Xoporo Teoperndeckoe  copepkaHue  y4eOHOro  Kypca,  IpeaMeTa,
JUCHUIUIMHBL, MOAYJS OCBOEHO NoJHOCThI0. CdhopMupoBaHHbIE
3HAHUA M YMEHHS IIO3BOJIIIOT CTYJCHTY BBIpaXKaTh COOCTBEHHOE
MHEHHUE 1o Borpocy. HeoOxoaumMble mpakTHYeCKUEe HaBBIKA PaOOTHI
C OCBOCHHBIM MAaTE€pHAIOM B OCHOBHOM cdopmupoBaHbl. Bce
NpeayCMOTpeHHBbIe  paloueil mporpamMmoil  yueOHBbIE — 3aJaHus
BBITTOJIHEHBI CBOEBPEMEHHO U KaYeCTBEHHO.

Y 10BRIETBOPUTETHEHO Teoperuueckoe  comepkaHue  y4eOHOro  Kypca, MpeaMera,
AUCHUIUIMHBI, MOAYJII OCBOCHO YaCTHUYHO, HO HpO6€J’II:I HE HOCAT
cymecTBeHHOro xapakrepa CdopmupoBaHHBIE 3HAHUS U YMEHHS
MO3BOJIIIOT CTYAEHTY PacKphITh BOMpOC YacTuuHO. HeoOxomumbie
MPAKTUYECKHE HABBIKK pabOThl C OCBOEHHBIM MaTepuaioM B
OCHOBHOM  c(pOopMHpOBaHbl.  BOJBIIMHCTBO  MPEayCMOTPEHHBIX
paboueii mporpamMmoii yueOHBIX 3aJJaHHil BBITIOJHEHO, HEKOTOPhIE U3
3aJIaHUI COJIEPIKAT OMIMOKH.

Teoperuueckoe  comepkaHue  y4eOHOro  Kypca, MpeaMera,
JTUCIHUTIIMHBI, MOJIYJIsI OCBOGHO MeHee ueM Ha 50 MpOoIEeHTOB.
ChopmupoBanHble 3HaHHMS M yMEHHUS HE TO3BOJSIOT CTYICHTY
HeynosnerBoputensHo | packpbITh Bompoc. HeoOxoaumble mpakTUUeCKHe HaBBIKH PabOTHI ¢
OCBOGHHBIM MaTepualioM He cdopMupoBaHbl. bombimas yacTh
MPEAYCMOTPEHHBIX pabouell mporpamMMoil ydeOHBIX 3aJaHuil He
BBITIOJIHEHA.

Ha arTtecTanimoOHHOM MEpONPUSTUU OOYYAIOIIMIACS JOJKEH PAaCKPBITh
CJIEAYIOLIUE BOIIPOCHI:
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TecToBble 3a1aHudA 1714 NPoBeaeHUus AU depeHIMPOBAHHOIO 3a4eTa

no qucuumianae OYIL.03 ¥ MaremaTunka

1 BapuaHT
1. Boraucnre: 332 + /-8
1)1 2)0 3)-1 4) 3
2. Beruncnure: V53 - 73
1) 35 2) 33 3) 30 4) 37
3. Pemure upparnmoHaibHOE YpaBHEeHHE: VX — 1 = 2
1)1 2) 4 3)5 4) -4
-1
4. Beruucnure: 273 + (3) — 871
1)9 2) 10 3)8 4) 7
-21
5. Beruncnure: %
4 -4 6
1) -4 2) 6 3) 8 4) 2
2
6. Beruncnure: 2 - 273
1) 3 2) 18 3) 2 4) 16
4 11
7. Beruncoure: 2525
1) 2 2) 4 3) 8 4)6
_2 5
8. YIIpOCTHTE BEIpaeHNE: 3:‘3
x5
1) x? 2) x; 3) x~? 4) x%
2 1 1
9. Beruucnure: 105 - 102 - 1010
1) 10 2) 8 3)6 4)4
10. PemuTe nokasarensHoe ypasHeHue: 27112% = 92+
1) 0,75 2) 0,25 3)0,5 4) 1
11. Pemure mokaszarenbHOE HEPABEHCTRBO: 32X < 27
1) (—1;+o0) 2) (0;+o0) 3) [1;+) 4) [1; +oo]
12. Borunciure: 4108410
1) 2) 3) 4) 10
13. Beruncnure: log, 4 - logs 27
1) 2 2) 4 3)6 4) 10
14. Beruucnure: logg 12 + logg 3
1)1 2) 2 3)4 4) 8
15. Boruncure: 2310824
1) 25 2) 49 3) 64 4) 36

16. Pemmmte norapudpmudeckoe ypasuenue: log, x = log, 2 + log, 7
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1) 14 2)12 3) 16 4) 20
17. Pemute norapudmuyeckoe ypaBHenue: log,(3x —2) = 3

1)3 2) 3= 3) -3 4)32
18. Pemmte mpocTeiiniee morapudMuaeckoe HepaBeHCTBO: logg x > 2
1) [36; +) 2) (6; +o0) 3) (—6; +0) 4) (36; +x)

19. Pemute norapudmrdeckoe HepaBeHCTBO: logs(3x + 1) < 2

1 1 1 1
D [5:8] 2 (-8:3) 3) (-3:8) 4 (-8:3]
20. B tpeyronsuuke ABC 2C =90°, ZA = 60°. AB = 5. Haitgute AC
1) 2,5 2) 35 3)7,2 4)5

2 BapMaHT
1. Beruuciure: /16 + 33127
1) 11 2) 13 3) 15 4) 17
2. Bounciure: V114 - 3%
1) 30 2) 33 3) 27 4) 35
3. PemmmTe uppanronaibHOE ypaBHeHHE: VX — 2 = 3
1) 11 2) 12 3) 13 4) 14
4. Berumcmure: 472 + (%) — 1671
1) -4 2) 2 3)-6 4) 8
42876
5. Beruncnure: o
1)0 2) 1 3)3 4) 4
1
6. Beruncaure: 571 - 252
1) 2 2) 4 3)1 45
2 1
7. Beruucnure: 93 =+ 9e
1)7 2)5 3)3 4)1
_ —4
(<)

8. YopocTuTte BhIpaKeHUE: 7

2 1 €6 c2 -3 1
1) c 2) 3)c 4) ¢3

33 7 7

9. Beruncnure: 210 - 2 10 - 410
1)2 2) 4 3)6 4) 8

2—x
1
10. Pemmre nokaszareiabHOE ypaBHeHuUe: 9% = (—)

1)9 2) 3 3) 8 4) 6
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11. Pemmure nokasaTenbHOe HepaBeHCTBO: 657% < 36

1) [1; +oo]
12. Beruucaure

1) 3
13. Beruucaure

1)15

14. Beruncnure
1) -5

15. Beruucaure

1) 3

2) [1;+0)
. 310g3 8

2)6

:logs 125 +log, 16

2) 2,25
:logs 75 — logs 3

2) 2
. 8210g8 3

2) 8

3) (=1; +)

3)8

3)05

3)4

3) 2

4) (—o0; 0)

4)2

4)-0,5

4) -4

4) 9

16. Pemte norapudmuueckoe ypaBHeHue: logg x = logge 5 + logg 6

1) 33

17. Pemmre norapudmudeckoe ypaBaenue: logs(2x+1) =1

1) 0

2) 28

2) 1

3) 35

3) 2

4) 30

4)3

18. Pemmte npocteiiiee sorapudmuueckoe HepaBeHCTBO: log, x < —3

 (02)

19. Pemmte norapudmudeckoe HepaBeHCTBO: log;(x + 2) < 3

1) [2;25]

2) (=8;0]

2) (—25;2)

3) (0; 8)

3) (=2;25)

) [0

4)(=25; 2]

20. B tpeyrompanke ABC 2C =90°, CB =9, CA = 12. Haiimute AB.

1) 17

2) 19

3) 13

OTBeTbI HA BONIPOCHI TECTA

Ne 1 Bapuanr 2 BapuaHT
3a/1aHHA

1 2 1
2 1 2
3 3 1
4 1 4
S 4 2
6 2 1
7 3 3
8 4 1
9 1 2
10 2 4
11 1 2
12 4 3

4) 15
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13 3 1
14 2 2
15 3 4
16 1 4
17 2 2
18 4 1
19 3 3
20 1 4

Illkana nepeeoda 641106 6 ommemKU NO NAMUOAINTLHOU CUCHIEME

Yuciao 60aios,
OtMmeTka
HE00X0IMMOE IS TTOJTyICHUS OTMETKH
«3» (YAOBJIETBOPUTEIHHO) 12-15
«4» (xopoI10) 16-18
«5» (OTJIMYHO) 6onee 18

3aaHus U1 NPoBeieHUs IK3aMeHa Mo TUCHHUILIHHE
OVII1.03 ¥ MaremaTuka

Teker 3aganusi: BeIMOJHUTH K3aMEHAIIMOHHYIO padoTy

Bapmuanr 1.
Ooba3amenvuan ywacmo
IIpu BbInoJTHeHUH 3aaaHuil 1-3 3anuuInTe X0 pelIeHUs U MOJYy4YeHHbIN
OTBeT.
1. (1 6amn) Haiigure xopeHs ypaBHeHus 32 2= 81.

log, +/13

2. (1 6amn) HalimuTe 3HaueHne BEIPAKEHUS] ———— .
log, 13

3. (1 6amn) ®naxon mamiyHs ctout 160 pyoneit. Kakoe Hanbosblee 4ncio
¢braxkoHoB MOkHO KynuTh Ha 1000 pyOreit Bo BpeMsi pacripoiaku, KOT/ia CKUIKa
cocTaBisieT 25%"?

IIpu BbInOTHEeHUM 3a1aHU 4-7 3aNUIIMTE MOJY4YeHHBbIH OTBeET.
4. (1 6amr) Ha pucynke (cM. HIxe) H306paxeH rpaduk dyrkmmmn Y= f(x),
ornpeeicHHON Ha uHTepBae (- 6; 8). Onpeaennure KOJIMYSCTBO IENIBIX TOUCK, B
KOTOPBIX MPOU3BOAHAS (DYHKIIMU TIOJIOKUTENBHA.
5. (1 6amn) OnpenenuTe HaMMEHbIIEe U HauOoJIbIlIee 3HaUYCHUs (PyHKIIUH.
6. (1 6amn) [Ipu kakux 3HaveHusx x, f(x) > 0.
7. (1 6amn) [pu kakux 3HaueHusx x, f(x) <O0.
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IIpu BuInOTHeHNH 3agaHui 8-12 yKkamuTe X0/ pellleHUs U 3anuimuTe

HOﬂyquHLﬁiOTBeT.

o . 1
8. (1 6ann) Halimure 3HadueHue sino, €CId U3BECTHO, YTO COSOL = Jua €l

YCTBCPTH.

9. (1 6amn) Pemuth ypaBHEHUE 2003(x+%) =1.

10. (1 6amn) Pemmte ypaBuenue 10gs(5 — 5x) = 2logs2.

11.

(1 ©6amr) CrpoutensHoil ¢dupMe HyxkHO mnpuodpectu 50 KyOOMETpOB

CTPOUTENBLHOrO Opyca y OJHOIO M3 TpexX MNOocTaBHIMKOB. KakoBa HamMeHbIIas
CTOMMOCTbH TaKOM MOKYIIKH C AOCTaBKO# (B pyOssix)? LleHbl u yciaoBUs yKa3aHbI B

TalOIuILE.
S — ena 6pyc3a CroumMocTh JlononHuTENbHBIE
(py0. 3a 1m°) JOCTaBKH yCIIOBHS

A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJibliie

b 4500 7900 150000 py6. moctaBka
OecIIaTHO
[1pu 3akaze Ha cymMy OoJIbIiIe

B 3600 7900 200000 py6. moctaBka

OecIutaTHO

12. (1 6amn) B paBHOOGenpenHoM Tpeyroipauke ABC ¢ ocHoBanuem AC GokoBast

7 .
crtopoHa AB paBHa 8, a oS A = % . Haiinure BBICOTY, IPOBEIECHHYIO K

OCHOBAHHIO.

IIpu BbinosHeHuu 3aganuii 13-18 3anumuTe X0 pelieHUs U MOJTyYCeHHbII

13. (1 6amn)HaiinuTe 3HaueHNe BbIpaKEHUS 4\/6 +10 4

OTBET.

-6-6
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8Xx+36

x+13

15. (16ann) llpssMOyTONBHBIN NapalIeenuIIel ONTMCaH OKOJIO IIUINHAPA, PaTuyC
OCHOBaHMsI KOTOPOro paseH 2. O6beM mapamienenumnena pased 16. Haiinure
BBICOTY LUJIMHAPA.

14. (1 6ann)Haiiagute KOpeHb ypaBHEHUSI X=

16. (1 6amn) Teno aBuxercs 10 3akoHy S(t) = x2 — 4x +3. Onpenenure, B Kakoi
MOMEHT BPEMEHH CKOPOCTh OyJeT paBHa 4.

2

17. (1 6amr) Pemute ypaBHeHue Sin< Xx—2sin Xx—3=0.

18. (1 6amr) Pemmre HEpaBeHCTBO SLX >0,04.

Jlononnumensvhan yacmo
IIpu BbInoTHeHuH 3aaaHuil 19 - 22 3anuiunTe X0 pelleHus U MOJIyYeHHbIH
OTBeT.
19. (3 6anna) Haiimure Haubompiee 3HaAYCHUE PYHKIIUU

y=12+/2 coSXx+12Xx—37+9 Ha oTpeske [O; %} :

4x—-y=2
Ioglz 3x :Ioglz(y"‘l) .
21. (3 6amna) PaBHoOOUHAas Tpanerus ¢ ocHoBaHusIMH 10 cM u 18 cM 1 BbICOTO# 3

CM BpPaILlaeTCs OKOJIO MEHBIIEr0 OCHOBaHusA. Halure momans NOBEpXHOCTH Tella
BpAILCHUS.

20. (3 6amna) Pemmure cucremy ypaBHeHHﬁ{

2

22. (3 6ata) Haiimure perienre ypaBHeHHsT COS2X+SIN X=C0S< X . YKaxuTe

KOpHH, IPUHAJICKAIIUE OTPE3KY [0;277].

Bapuanr 2
Oosa3amenvnan uacmo
IIpu BbInoOJTHeHUH 3aaHuil 1-3 3anuIIKMTe X0 pelIeHus U MOJIyYeHHbIH
OTBeT.

1. (1 6amn) Halizure kopens ypaBHenus 2 1-¥ = 16.
log, /27
log, 27
3. (1 6amn) Terpaas crout 20 pyOeit. Kakoe HanOosbIliee 4uciio TaKUX TeTpajen
MOHO OyJzieT KynuTh Ha 350 pyOuieli mocie noHuKeHus HeHbl Ha 25 %.

2. (1 6amn) Haitnure 3HaueHUE BBIPAKCHUS
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IIpu BbInmOJTHEeHUM 3a1aHU 4-7 3aNUIIKMTE MOJY4YeHHBbIH OTBeET.
4. (1 6amn) Ha pucynke (cM. Hibke) H300paxeH rpadux gyHkrmn y = f(x),
ornpeeneHHoN Ha uHTepBaie (-7; 7). OnpenenuTe KOJTHMISCTBO MEIbIX TOYCK, B
KOTOPBIX TIPOM3BOIHAS (DYHKIIUHU TIOJIOKUTENBHA.
5. (1 6amn) Onpenenure HaMMEHbIIIEEe U HAUOOJbIIIEE 3HaYCHUS (DYHKIIUH.
6. (1 6amn) Ipu kakux 3HaveHusx x, f(x) > 0.
7. (1 6amn) Ipu kakux 3HaveHusx x, f(x) <O0.

Uy .
= flx)

IIpu BbInoTHeHUH 3aaHuil 8-12 ykaxuTe X0 pelieHUs U 3aNNIINTe
NOJIyYeHHbIH OTBET.

. . 12
8. (1 6amn) Hatimure 3HaueHue COS o, €CIU U3BECTHO, YTO SIN o = 3 nac€l

YETBEPTHU.

9. (1 6amn) Peuutes ypaBHEHHE 23in(x+%)=1.

10. (1 6amr) Pemnre ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amn) CtpoutensHo# dhupMe Hy»)KHO TTprodpectu 79 KyOGomMeTpoB
NEeHOOETOHA y OJHOrO U3 TPeX MOCTaBIIMKOB. CKOJBKO MPUAETCS 3aIIaTUTh 32
camyIo JCMEBYIO MOKYIKY ¢ JOCTaBKOM (B pyOsisix)? LleHsl 1 ycinoBHs 1OCTaBKU
PUBECHBI B TAOJIHIIE.

CToHUMOCTH CTOouMOCTB
JlonoaHUTENbHbBIC
[TocTaBmmk eHoOeToHa JIOCTaBKH CTOBHSL
(py6. 3a 1 M) (B py0.) Y
A 2650 4400 -
[1pu 3akaze Ha cymMy OoJIbIiIe
b 3200 5400 150 000 py0. noctaBka
OeCIIIaTHO
3
B 2680 3400 ITpu 3aka3e 6omee 80 m
JIOCTaBKa OCCIIJIATHO

12. (1 6amn) B tpeyronsuuke ABC AC = BC, AB =6, cos A = g . Halimute BbICOTY
CH.
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IIpu BpInoHeHnu 3aaaHuii 13 - 18 3anuumuTe X0 peleHust ¥ MOJy4YeHHbIH

OTBET.
13. (1 6amn)HaiinuTe 3HaUEHHE BBIPaKCHHS 3\/§+1O -3_5_‘/5 :
7X -6
X+2

14. (1 6ann)HaliguTe KOpeHb YPAaBHEHUS X=

15. (16amn) Hunuuap Boucad B NpsSAMOYTOJBHBIN Napaiuienenunen. Paguyc
OCHOBaHWsI MIJIMH/Ipa paBeH 2. O0beM mapautenenumnena pasex 80. Haiigure
BBICOTY LMJIMHAPA.

16. (1 6amn) Teno aeuxkeTcs no 3akony S(t) = 2x° — x + 1. Onpenenure, B Kakoii
MOMEHT BPEMEHU CKOPOCTh Oy/IeT paBHa /.

17. (1 6amn) Pemmth ypaBHEHHUE SIN 2 x—6sinx =0.

18. (1 6amn) Pemure HepaBeHCTBO SLX >0,125.

ﬂOl’lOJlHllmeJlea}l uacmo

IIpu BbInoTHeHNHU 3a1aHuii 19 - 22 3anuiuTe X0/ pelieHus U MoJIyYeHHbIi

OTBeT.
19. (3 6anna) HaiiguTte HanMeHbITee 3Hauenne Gyakmun ¥ — 13xr—9sinax+9 gy
T
orpeske| 0; 5|

3X+y=3
log, (5x+4y)=log,(y+5)

21. (3 6amna) PaBHOOOYHAs Tpamnerus ¢ ocHoBaHUsAMH 12 ¢cM 1 18 cM u BeIcOTOM 4
CM BpalaeTcsi 0KoJI0 0oJbiero ocHoBaHus. Haliaute 00BEM Tema BpameHusl.

22. (3 Gauia) Haiigure BCe peLeHHs YPABHEHHS COS 2X +SiN 2 X=COS X .
VkauTe KOpHH, NpMHALIekKalIUe OTpe3Ky [-7;7].

20. (3 6anna) Pemure cucreMy ypaBHEHHIA {

Bapwuanr 3.

Ooba3amenvnan uwacmo
IIpu BbInoJTHeHUH 3aaaHuil 1-3 3anuIKMTe X0 pelIeHUs U MOJy4YeHHbIN
OTBeT.

1. (1 6amn) Haiigure xopeHs ypaBHeHus 2 220 = 16.

42
2. (1 6amn) HalimuTe 3HaueHnEe BHIPAKECHUS 5106,3 -
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3. (1 6amn) Terpaaw crout 40 pyOaeit. Kakoe Hanbosblliee 4Yuciio TaKUX TeTpajen
MOKHO OyneT KynuTh Ha 750 pyOneit mocie nonmxkeHus 1essl Ha 10%?

IIpu BbInOJIHEeHUM 3a1aHU 4-7 3aNUIIMTE MOJy4YeHHbIH OTBeET.
4. (1 6amn) Ha pucynke (cM. Huxke) m306paxkes rpadux gpynkmmm y= f(x),
onpezaencHHol Ha uHTepBaie ( - 10; 2). Onpenenure KOJIMYECTBO LENbIX TOUYEK, B

KOTOPBIX MPOU3BOIHAS (DYHKIIMK OTPUIATENIbHA.

5. (1 6amn) Onpenenure HaUMEHbIIEE U HAaMOOJIbIIIee 3HAYCHUS (PYHKIIUU.
6. (1 6amn) Ipu kakux 3HaueHusAx x, f(x) > 0.
7. (1 6amn) [Tpu kakux 3Havenusx x, f(x) < 0.

u = flx)

IIpu BbInoTHeHMH 3aaHuil §8-12 ykaxuTe X0 pelieHUs U 3aNNIIUTe

NOJIyYeHHbIH OTBET.

. . 3
8. (1 6amn) Hatimure 3Ha4YeHue sin o, €CId U3BECTHO, YTO COS O = c nac€ll

YETBEPTHU.

9. (1 6amn) Peuuthk ypaBHEHHE Cos(x+%)=cos% :

10. (1 6amn) Pemmte ypaBuenue 10gs(5 — 5x) = logs2 + 1.
11. (1 6amn) B Tabnuiie ykasansl cpeHUE EHBI (B pyOIIsiX) HA HEKOTOPbIE
OCHOBHBIE TIPOJIYKThI MUTaHUS B TPEX roposiax Poccuu (1Mo JaHHBIM Ha HAYaJI0

2010 rona)

HaumenoBaHnue npoaykra bapnayn TBepb [IckoB
[Tmennynsbii x50 (6aToH) 12 11 11
Mounoko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
['oBsimuna (1 kT) 300 280 280
[Tonacomneynoe macio (1 utp) 50 38 62

Omnpenenure, B KAKOM U3 3THUX FOPOJIOB OKAKETCA CaMbIM JCIIEBBIM CIEAY IO
Ha0op MpoaYyKTOB:3 Kr kapTodens, 1 Kr cbipa, 3 J1 moAcoJHeuHOro Macia. B orser
3aMMIIKATE CTOMMOCTh JAHHOTO Habopa MPOIYyKTOB B TOM ropoe (B pyoJisx).

12. (1 6amm) B tpeyronsuuke ABC AC = BC, AB =10, cos A = % . Haiinure

BbicoTy CH.
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IIpu BoInosHennu 3aaanuii 13-18 3anumuTe X0 pelieHns: M MOJy4YeHHbII
OTBeET.

13. (1 6amn) HalizuTe 3HaY€HNE BLIPAYKEHHS 4372 g2

9x-3

X+5

15. (16amn) [IpsaMoyTONBHBIN MapauIeIenUIe ] OMMCaH OKOJIO ITUIUHAPA, PATHYC
OCHOBAHWMsI M BBICOTa KOTOPOTO paBHBI 6. HalimnTe 00heM napasienenurea.

14. (1 6ann) Halinute KOpeHb YpaBHEHUS X =

16. (1 6amn) Temo ABIKETCS MO IPSMOM TaK, UTO PacCTOSHUAE S OT HAYATBHON
TOUKH U3MEHsAETCA 110 3aKoHy S = 5t — 0,5t2 (M), re t - BpeMs IBMKEHUS B
cexkyHaax. Haliqute ckopocTs Tena uepes 4 ¢ rnocsie Hayajia JBHKCHHUS.

17. (1 6an) Pemmts ypaBHeHHE 25in > X—3sin X+1=0.

X+ 1\«
18. (1 6an) Pewmre Hepasercto 49 < (7)

ﬂOl’lOJlHllmeJlea}l uacmo

IIpu BeinosiHeHuM 3axaHuil 19 - 22 3anuimmTe X0/ pemieHus U MoJIy4eHHbIi
OTBeT.
19. (3 6anna) Haiimute HauMeHbliee 3HaUYeHne QYHKIMH y=2C0SX+5Xx+8 Ha

s
oTpe3ke| 0; - |

.| 2x+y=15
20. (3 6anna) Pemure cucremMy ypaBHEHHIA :
x—-3y=log, 16
21. (3 6amna) PaBHOOOYHAs Tpamerus ¢ OCHOBaHUSAMH 12 ¢cM u 24 ¢M | BBICOTOH 8
CM B TIEPBBIN pa3 BpaIIAeTCs] OKOJIO MEHBIIIETO OCHOBAHMS, a BO BTOPOl — OKOJIO

oonpuiero. CpaBHUTE OOBEMBI TEJT BPALLICHUS.

2

22. (3 6amna) Haiinure penieHre ypaBHeHHsT COS2X—SIN X=C0S“ X .

YKaxxute KOpHHU, IPUHAJIEKAIINUE OTPE3KY [0;27:].
Bapuanr 4.

Obsa3amenvuasn uacmeo
IIpu BbInoTHeHUH 3aaHuil 1-3 3anuInTe X0 pelIeHns U MOJLy4eHHbIH
OTBeET.
1. (1 6amn) Halizure kopens ypaBHeHus 3 >~ 13=9,
84

2. (1 6amn) Haitnure 3HaueHUE BBIPAKEHUS Slow7 -
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3. (1 6amn) HlapuxoBas pyuka crout 20 pyo6seit. Kakoe HanbopIee 4uciao Takux
pyuek MokHO Oynaet KynuTh Ha 500 pyOneit mocne nossiieHus neHsl Ha 10%?

IIpu BbInmOJIHEeHUM 3a1aHU 4-7 3aNUIIMTE MOJy4YeHHBbIH OTBeET.
4. (1 6amn) Ha pucynke (cM. Huxke) m3o6paxkes rpadux gpymkmmm y= f(x),
omnpeeneHHol Ha uaTepBaie (-1; 12). Onpenenure KOJINYECTBO HEIBIX TOYEK, B
KOTOPBIX MPOU3BOHAS (DYHKIIMH MOJOKUTETHHA.
5. (1 6amn) Onpenenure HaMMEHbIIIEe U HAUOOJbIIEe 3HaYEHUS (DYHKIIUH.
6. (1 6amn) Ipu kakux 3HaveHusx x, f(x) > 0.
7. (1 6amn) Ipu kakux 3HaveHusx x, f(x) <O0.

=)

/
T\

IIpu BhInOTHeHNH 3agaHui 8-12 yKkamuTe X0/ pellleHUs U 3anuimuTe
MOJIyYeHHbIH OTBET.

N . 5
8. (1 6amn) Halimure 3HaueHUe COS o, €CIIU U3BECTHO, 4TO SIN ¢ = 3 noc€ll

YCTBCPTH.

9. (1 6ayn) Pemuth ypaBHEHUE sin(x+7z):cos(—%) :

10. (1 6amn) Pemmte ypaBuenue Ig (x +3) = 2Ig5.
11. (1 6amn) B Tabnuiie ykasaHsl cpeHUE EHBI (B pyOIIsiX) Ha HEKOTOPhIE

OCHOBHBIC TTPOTYKTHI MUTAHUS B TPEX Topoaax Poccuu (1Mo JaHHBIM Ha HAYaI0
2010 rona)

HaunMenoBaHue npoaykra benaropon | Spocnasib Boponex
[Tmennynsbii x50 (6aToH) 11 15 14
Mozoko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 k1) 205 240 270
['oBsiauna (1 kr) 240 230 240
ITonconneunoe macio (1 utp) 44 58 52

Onpenenute, B KAKOM M3 3TUX TOPOJIOB OKAKETCS CaMbIM JIEHIEBBIM CIIEYFOIITUN
Ha0Op MPOIYKTOB: 3 71 MOJIOKA, | KT TOBSAUHBI, | JI MOACOTHEYHOTO Macia. B
OTBET 3aMUIINTE CTOMMOCTh JAHHOTO HA0Opa MPOAYKTOB B 3TOM TOpo/ie (B
pyOIsX).
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12. (1 6amn) B tpeyronsuuke ABC AC = BC, AB =32, cos A = — . HaiiguTte

Ul &~

BbicoTy CH.

IIpu BbinoHeHuu 3aganuii 13 - 18 3anuiumnTe X014 pelieHus: U MoJy4eHHbIH
OTBeT.

13. (1 6amn) HalinuTe 3HaYEHNE BBIPAXKEHMS 673162

11x -12

14. (1 6anm) Haiingure KopeHb YpaBHEHUS X= 2
X+

15. (16amn) [IpssMoyroyIbHBIN MapaJiieJIenuIIe]l ONTMCaH OKOJIO IIUINHAPA, PaTuyC
OCHOBAHUS M BBICOTAa KOTOPOTO paBHHI 1. HaiinmuTe 00beM mapaienenumnesna.

16. (1 6amn) Teno ABHKETCS 1O MPSIMOM TaK, UTO PACCTOSIHUE S OT HAYAIbHOU
TOUKM M3MEHsAETCA 110 3akoHy S =t + 0,5t2 (M), rae t - Bpems ABMKEHHUS B
cekyHaax. Haiiaure ckopocTh Tena yepes 4 ¢ mocie Hayajaa JBUKEHUS.

2
17. (1 6ann) Pemuts ypapaenue 2C0S° X—C0SX—1=0,

18. (1 6amn) Pemmure HEpaBEHCTBO o7l +2X (%)2+X.

ﬂonwmumeﬂbna}l uacmo

IIpu BeinosiHeHuM 3aaaHuil 19 - 22 3anuimnTe X0/ pemieHus U MoJry4eHHbIi
OTBeT.
19. (3 6anna) Haiiinte HanMeHblInee 3HaueHHe QyHKIMH Y=6C0SX+11X+7 Ha
OTpE3Ke {O; 37”} .
X+4y =16

20. P i |
0. (3 6amna) Pemure cucreMy ypaBHEHUI {Iog7 y —log, (4x+4)

21. (3 6amna) PaBHOOOYHAs Tpamerus ¢ OCHOBaHUAMH 12 ¢cM u 28 ¢M U BBICOTOM 6
CM B TIEPBBIN pa3 BpaIaeTCsl OKOJIO MEHBIIIETO OCHOBAHH, a BO BTOPOl — OKOJIO
6onpirero. CpaBHUTE MJIOMIAAH TOBEPXHOCTEH TN BPAIICHHUS.
22. (3 6amna) Haitnure Bce pemieHust ypaBHEHUSI COS2X+Sin 2
VKaKuTe KOPHH, IPHHAJIEKAINE OTPE3Ky [ 7;7].

X+cosx=0.

OTBeThI K 3K3aMEHAIIMOHHOM padoTe

1 BapuaHT 2 BapuaHT 3 BapuaHTt 4 BapuaHr

1 x=-1 x=-3 x=12 x=3
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2 0,5 0,2 14 12
3 8 (h;makoHOB 23 TeTpaau 20 TeTpanaei 22 terpaaun
4 4 TOUKH 6 ToueK 5 Touek 5 Touek
5 YHau6 = 4,5; Yuau6 = 3; Yuau6 = 4; Yuau6 = 3,3;
Yaaum = '3,3 Yuaum = ‘3,5 Yraum = '3,2 Yuraum = -3
6 | x ccoqur220mes | x €[-22]V[677) X e(ao-gof22) | X €(-12]U[4;3]
7 x €[-4,-2]U[2;6] x €(-7;-2]U[2;6] x €(-8-2] x €[2;,4]1U[812)
8 sinx=0,8
sin a:& cosw:§ = c0305=—E
3 3 13
9 x:i£—£+2ﬂn,nez x=(—1)”£—£+7zn,nez x=t=-Zi2mnez X:(‘l)"%—“”“'”ez
3 3 6 2 6 2
10 0,2 -7 -1 22
11 184900 TrIC. pYO. 213750 ThIC. PYO. 381 py0. 352 py6.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u? 3ul 4u3
15 1 5 864 4
16 4 ceKyH/IbI 2 CEKYHJIBI 1m/c 5 wmlc
17 x=—Ziomnez x=0+m,ne”Z x=Z 1+ 2m: x=0+27n;
2 ' 2 27
z Xx=t—+2mne”
x:(fl)"-ngn,nez 3
18 X< 2 x<1 x<3 7
X>——
8
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 1387 cm? 2247w cm® Ha 2567 cM® Ha 1927 cm?
22
O;Z;E;Zﬁ if;o 0;7[;3—7[ iz;iﬁ
2 2 2 2

IlIkana nepesoda 6a1106 8 oOmMemKU N0 NAMUOAIbHOU cUCHeEMe

OTMmeTKa

Yucao 0aios,

HGO6XOI[I/IMOG I TIOJIYUYCHHS OTMCTKHU

«3» (YAOBJIETBOPUTEIHHO) 9-16
«4y» (xopor1io) 17-21
«5» (OTJIMYHO) 6onee 21
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