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1. IIacmopT KOMILIEKTa KOHTPOJIbHO-0LIEHOYHBIX CPEACTB

KontpoarsHo-onieHounsie cpeacta (KOC) npenHazHaueHsl Jis1 KOHTPOJIS U
OIICHKH 00pa30BaTEIbHBIX JTOCTUKEHUM 00yJarOITUXCsl, OCBOUBIIUX MTPOTPAMMY
yueoHou nucturuinael OY J1.07 MaremaTuka.

KOC BkmIr0YarOT KOHTPOJIbHBIC MaTepHajbl I MPOBEACHHUS TEKYIIETO
KOHTPOJII M TPOMEKYTOUYHOM arrectanid B ¢dopme — auddepeHIIupoBaHHOTO
3ayeTa M SK3aMeHa.

Pe3y./'lbm(lmbl 0C60€eHUA yll85H0l7 Oucuunﬂunbt, nodﬂeafcamue npoeepke

Pe3yabTaThl 00yUeHUsI Tun 3aganus
(00beKTHI OLIEHNBAHUSA)

JIMYHOCTHBIX: VYcTHBINM onpoc
cHOpPMHUPOBAHHOCTh IIPEJICTABJIEHUN O MaTeMaTHUKe KaK | MPaKTHYECKUE
YHUBEPCAJIbHOM f3bIKE HAYKHU, CPEICTBE MOJEJIUPOBAHUSA | 3aJaHUSA
sIBJIEHUU U TIPOIIECCOB, U/IEAX U METO/IaX MaTEMATUKH; TECTHPOBAHUE
IIOHMMaHHe 3HAaYUMOCTH MaTeMaTHuKH JJjid Hay4dHO- | mpaKTUYeCKUe paboThI
TEXHUUECKOTO ITporpecca, cOpMHUPOBAHHOCTh OTHOIIIEHUSA K
MaTeMaTHKe KaK K YacTH OOIeYesIOBEUEeCKON KYJIbTYPhI
yepe3 B3HAKOMCTBO C HCTOpHeN pa3BUTHA MaTeMaTUKU,
SBOJIIOIIEN MaTeMaTUUYECKUX UJIEH;
pa3BUTHE JIOTUYECKOT'O MBIILJIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaYKEHUs, aJITOPUTMHUYECKOU KYJIBTYPbI, KPUTUIHOCTH
MBIIIUIEHUSI Ha YPOBHE, HeoOXoaumMoM i Oyayrei
poecCHOHANIBHON  JeATEbHOCTH, MJIA IMPOJOIKEHUS
00pa3oBaHUA U CaMOOOPa30BaAHUS;

OBJIQZIeHNE MaTeMaTHYeCKUMH 3HAHUAMU U YMEHUSIMHU,
HEeOOXOMMBIMU B TIOBCETHEBHOUN KH3HH, JIA OCBOEHUS
CMEXKHBIX €CT€CTBEHHO-HAYUHBIX JAUCIUIUINH U JUCITUILIUH
IpodecCHOHATIBFHOTO IUKJIA, JIJIA MOJIydeH!s: 00pa30BaHUA B
obsiacTsax, He TpeOyIOIIUX YIIyOJIeHHOW MaTeMaTU4yecKou
MOZITOTOBKU;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE
caMo0oOpa30BaHNI0, Ha IMPOTSKEHUU BCeH  KU3HU,
CO3HaTEeJIbHOE OTHOIIEHNE K HelPePhIBHOMY 00pa30BaHUIO
KaK  yCJIOBHIO  ycHeImmHOW  mpodecCHOHAJIbHOU U
00IIeCTBEHHOMU J1eATEeJIbHOCTH;

TOTOBHOCTh U CITOCOOHOCTH K CAMOCTOSITEILHOU TBOPYECKOM
U OTBETCTBEHHOU /I€ATETLHOCTH;

TOTOBHOCTh K KOJUIEKTHBHOU paboTe, COTPYAHUUYECTBY CO
CBEpCTHUKAMH B  00pa3oBaTeJbHOM, 001IIECTBEHHO
[I0JIe3HOU, y4eOHO-UCCIIe/IOBATEbCKOM, IPOEKTHOU U
JIPYTUX BUAX JIeSITETbHOCTH;

OTHOIIEHHE K NPOdECCHOHATBHON JIeSITeJIbHOCTH Kak
BO3MOKHOCTH YYAaCTHUS B PEIlIEHNU JIMYHBIX, O0IIECTBEHHBIX,
rOCy/IapCTBEHHBIX, O0IIEHAITMOHAILHBIX ITPO0JIEM;

Memanpe()merngzx:
yMEHHE CAaMOCTOATEIBHO OIPEAENATE MeIU AeATETbHOCTH U
COCTaBJATh  IUIAHBI  JIeSATEJIbHOCTH;  CAMOCTOSITEILHO
OCYIIECTBJIATh, KOHTPOJUPOBAaTh M  KOPPEKTHUPOBATH
JeATeJIbHOCTh; MCI0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJIs




JIOCTYDKEHUSI TIOCTABJIEHHBIX IeJIed W peaym3alui IJIaHOB
NesITEJIbHOCTH;  BBIOMpATh  yCHEINIHbIE  CTPAaTeTHd B
PA3IUYHBIX CUTYaITUAX;
yMeHHe IMPOJyKTUBHO OOIIAThCs W B3aWMOJIECTBOBATH B
IIPOIIECCE COBMECTHOU JIEATETbHOCTH, YUUTHIBATh MO3UIIUH
JIPYTUX YYACTHUKOB JI€ATEIbHOCTH, 9 (PEKTUBHO pa3peniaTh
KOH(JINKTHI;
BJIAJIEHUE HaBBIKAMH IM03HABaTEJIbHOU, y4e0HO-
HCCJIEIOBATETBCKON U TIPOEKTHOM JIeATETbHOCTH, HAaBBIKAMU
paspernieHusi MpoOGJIEM; CIOCOOHOCTh ¥ TOTOBHOCTh K
CaMOCTOSITEJTbHOMY TIOUCKY METO/IOB peleHust
MMPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3/INYHBIX METO/IOB
TTO3HAHUS;
TOTOBHOCTH ¥ CIIOCOOHOCTH K  CaMOCTOSITEJIbHOU
UH(POPMaAIIMOHHO-TIO3HABATEIBHOMN IEATEIBHOCTH, BKIIOYAs
yMeHUE OpPHUEHTHUPOBAThCA B PA3JIMYHBIX MCTOUHHUKAX
nHpOpPMaNU, KPUTUYECKHU OIEHUBATh U UHTEPIPETUPOBATH
nH(OpPMAaNHIo, MOJIyIaeMy0 U3 Pa3JIMYHBIX UCTOYHUKOB;
BJIaJIeHUE SI3BIKOBBIMH CPECTBAMH: YMEHHUE SICHO, JIOTUYHO
U TOYHO H3JIaraTh CBOIO TOYKY B3pEeHUs, HCII0JIb30BaATh
aJIeKBaTHBIE SA3BIKOBBIE CPEJICTBA;
BJIaJlcHe HaBbIKAMU I[I03HABATeJbHOU pediekcum Kak
OCO3HAHUS COBEPIIAEMBIX JAEUCTBUH ¥ MBICJTUTETHLHBIX
MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHWU, T'PAHUI] CBOETO
3HAHWsA W HE3HaHUs, HOBBIX IMO3HABATEJbHBIX 33/au H
CPeJCTB JJIA UX JIOCTUKEHUS;
IleJIEyCTPEMJIEHHOCTh B TIOMCKAaX W IIPUHATHU PeIIeHUH,
c000pa3UTETTLHOCTD u UHTYHIIHA, Pa3BHUTOCTH
MIPOCTPAHCTBEHHBIX MIpe/ICTaBIEHNH; CII0COOHOCTH
BOCIIPUHUMATh KPACOTY 1 TAPMOHHUIO MUPA;

NPeoOMemHbIX.
chOpMHPOBAHHOCTh IIPEJICTABJIEHHN O MaTeMaTHKe Kak
YacTH MHPOBOU KYJBTYphl U MeCcTe MaTeMaTUKH B
COBpPEMEHHOU ITMBUJIM3AINU, CIIOCO0aX OIMMCAHUs SIBJIEHUH
peasibHOTO MHPA Ha MaTEMATUUYECKOM SA3BIKE;
cpOpMHUPOBAHHOCTh IIPEJICTABJIEHUI O MaTeMaTHYeCKUX
MMOHATUAX KaK BaKHEUIIUX MaTeMaTUYECKUX MOJIEAX,
MTO3BOJISAIONINX OIMHCHIBATh W M3ydaTh Pa3HbIE IIPOIECCHI U
sIBJIEHUs; TIOHHMAaHUE BO3MOXKHOCTA aKCHOMATHUUYECKOTO
IIOCTPOEHUS MaTEMaTUYECKUX TEOPUH;
BJIAJICHE METOJIaMH  JIOKa3aTeJbCTB HM  aJTOPUTMOB
pelieHus, yMeHUe 170. MIPUMEHSATD, IIPOBO/TUTH
JI0Ka3aTeIbHbIE PACCYKAEHUS B XO/I€ PEIIeHUs 3a/1aY;
BJIAJIEHUE CTaH/IAPTHBIMH npueMamu peleHus
PAIlMOHAJIIBHBIX UM  HPPAIMOHAIBHBIX, TOKa3aTEJIbHBIX,
CTEIEeHHBbIX, TPUTOHOMETPHUYECKHX ypaBHEHUH u
HEPAaBEHCTB, WX CHCTEM; HWCIIOJb30BaHHE  TOTOBBIX
KOMITBIOTEPHBIX ITPOTPAMM, B TOM YHCJIE JJIs IOWCKA IIyTH
pelmieHnss W WUIIOCTPAlMU  PEIIeHUs] ypaBHEHUH U
HEPaBEHCTB,;
chOpPMHUPOBAHHOCTh  TIPEJICTaBJI€HHN 00  OCHOBHBIX
MOHATUSAX MaTeMaTUYEeCKOT0 aHaJau3a W WX CBOUCTBAX,
BJIQJIecHE YMEHHEM XapaKTepHU30BaTh IOBeieHNe DYHKITUH,




HCHOJIb30BaHUE IIOJyYEHHBIX 3HAHUU JJI1 ONUCAHUA U
aHaJIN3a peaIbHBIX 3aBUCUMOCTEN;

BJIa/IeHUEe OCHOBHBIMM HOHATUAMH O IUIOCKUX H
IIPOCTPAaHCTBEHHBIX reOMeTpUYEeCKUX PUTypax, X OCHOBHBIX
cBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHHs pACIO3HABATH
reoMmerpuueckre (QuUIryppl Ha 4Yeprekax, MOJeNAX U B
peaIbHOM MUpe; IIpUMEHEeHHe U3yUYeHHBIX CBOMCTB
reomerpuueckux ¢uryp u ¢GOpMys Ul pelleHus
reoMeTpUuecKUx 3a/a4 MW 337jad € [PaKTUUYeCKUM
coJlep;KaHUeM;

cOpMUPOBAHHOCTh IPEACTaBJIEHUU O Mporeccax |
SIBJICHUSIX, MMEIUX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJIbHOM MHUpe,
OCHOBHBIX MOHATHUAX 3JIeMEHTAPHON TEOPUU BEPOSATHOCTEU;
YMEHHUH HaxOJUTh U OLleHUBATh BEPOATHOCTU HACTYILJIEHUS
COOBITUM B TPOCTEUININX TMPAKTHYECKUX CHTyalusaX H
OCHOBHBIE XapPaKTEPUCTHUKHU CIyYallHbIX BEJINUUH;

BJIaJIeHUE HaBbIKAMU HCIIOJIb30BAHUA TOTOBBIX
KOMIIBIOTEPHBIX IPOrPAMM DU PellleHNHU 33/1a4.




2. ®opMBbI U METOIbI KOHTPOJIA

2.1. B pe3ynbTare arrecTalyuy 1o y4eOHOM TUCUHUIITMHE OCYIIECTBISETCS KOMIUIEKCHAs MPOBEPKA CIEAYIOIINX YMEHUM U 3HAaHUH:

HanmeHoBanne TeMbl

HanmenoBanmne KOHTPOJIBEHO-OIIEHOYHOTO CPEICTBA

Texymuii KOHTPOJIb

ITpomexxyTouHas
aTTecTalus

BBenenue

@pOHTAIBHBIN OIPOC
UHAVBUAYaAJIbHBIN OIIPOC
npakTuyeckas pabora

Tema 1.1. LeJsible U pannoHAJIbHbIE YHCIA

@pOHTAIBHBIN OIIPOC
WHIMBUyaIbHBIA OIIPOC
npakTHyeckas pabora

Tema 1.2. [lelicTBUTEIbHBIE YHCJIA

@poHTaIBHBIN OIIPOC
WHJIMBUYaJIbHBIA OIIPOC
pakTU4eckas pabora

Tema 1.3. IIpudan:xennsie Boruncaenusa. KommiexkcHbie yucia.

@pOHTAIBHBIN OIIPOC
MHIVBUAYAIbHBIN ONIPOC
npakTuyeckas pabora

Tema 2.1.1. Apudmernyeckuii KopeHb HATYPATbHOH CTeNeHH

OpoHTaTBHBIN OIIPOC
WHJIMBUYaIbHBIA OIIPOC
pakTHYeckas pabora

Tema 2.1.2. CTeneHb ¢ pAIMOHAJBHBIM H JelCTBUTEIbHBIM MOKa3aTeeM

@pOHTAIBHBIN OIPOC
WHJWBUIyaJlbHBIA OIIPOC
npakTudeckas pabora

Tema 2.2.1. Jlorapupmsbi

OpOoHTANBHBIN 0IIPOC
WHJWBUIyaTbHBIA OIIPOC
npakTHyeckas pabora

Tema 2.2.2. CBoiicTBa Jorapup)mon

@pOHTAIBHBIN OIPOC
UHIVBUAYAJIbHBIN ONIPOC
npakTuyeckas pabora

Tema 2.2.3. HatypajibHble U iecITHYHBIE JIOTapu(pMbI

@pOHTAIBHBIN OIIPOC
WHIMBUyaJIbHbBIA OIIPOC




npakTudeckas pabora

Tema 2.3. [Ipeodpa3zoBanue ajnredpandecKuX BbIPaKEeHHII.

OpoHTaTBHBIN OIIPOC
WHJIMBUyaIbHBIA OIIPOC
paKTH4eckas pabora

Tema 3.1. AkcnoMsbl cTepeoMeTpuu. B3aumMHoe pacnoJioskeHue NPSIMbIX B IPOCTPAHCTBE

@pOHTAIBHBIN OIIPOC
WHJWBUIyaJIbHBIA OIIPOC
npakTuyeckas pabora

Tema 3.2. [TapanienbHocTh NPsiMoii M mu1ockocTU. [lapajiebHOCTH MJIOCKOCTEH

@OpOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
IpakTHyeckas padbora

Tema 3.3. Terpasap u napaJuienenumnesn

@pOHTAIBHBIN OIPOC
UHIUBUAYAJIbHBIN OIIPOC
nmpakTuyeckas pabora

Tema 3.4. [lepneHIMKYJIAPHOCTH NPSAMBIX H IJIOCKOCTEH

@pOHTAIBHBIN OIIPOC
WHIMBUyaTIbHBIA OIIPOC
npakTHyeckas pabora

Tema 3.5. Teopema 0 Tpex neprneHANKYJIsIpax

OpoHTaIBHBIN OIIPOC
I/IHI[I/IBI/I[[yaJIBHLII\/’I orpocC
MpakTH4ecKas pabora

Tema 3.6. IlepneHuKyIsipHbIE IITIOCKOCTH

@pOHTAIBHBIN OIIPOC
VMHIVBUAYAIbHBIN ONIPOC
npakTudeckas pabora

Tema 4.1. J1eMeHTHI KOMOUHATOPUKH

OpoHTaTBHBIN OIIPOC
WHJIMBUyaIbHbBIA OIIPOC
pakTH4eckas pabora

Tema 4.2. bunom Heiotona u tpeyronbnuk Ilackans

@pOHTAIBHBIN OIPOC
WHJWBUIyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 5.1. [IpsimoyroJibHasi cucTeMa KOOPAMHAT B IIPOCTPAHCTBE

@DpoHTANIBHBIN 0IIPOC
MHAUBUAYAIbHBIN ONPOC
IpakTuyeckas padbora

Tema 5.2. BekTopbl B IPOCTPaHCTBE

@pOHTAIBHBIN OIIPOC
VMHUBHyaJIbHBIA OIIPOC




npakTudeckas pabora

Tema 5.3. CkansipHoe npou3BeieHUe BEKTOPOB

OpoHTaTBHBIN OIIPOC
WHJIMBUyaIbHBIA OIIPOC
paKTH4eckas pabora

Tema 6.1. Paguannasi mepa yria. BpamareasHoe nu:kenue. CHHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCaa

@pOHTAIBHBIN OIIPOC
WHJWBUIyaJIbHBIA OIIPOC
npakTuyeckas pabora

Tema 6.2. TpuronomerpuiecKue TOKIeCTBA

@OpOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
IpakTHyeckas padbora

Tema 6.3. [IpeoOpazoBaHusi NpocTedIINX TPUTOHOMETPHYECKUX BhIPAKEeHU

@pOHTAIBHBIN OIPOC
UHIUBUAYAJIbHBIN OIIPOC
nmpakTuyeckas pabora

Tema 6.4. [IpocTeiilne TPUrOHOMETPHYECKHE YPABHEHUS] U HEPABEHCTBA. APKCUHYC,
APKKOCHHYC, APKTAHI€HC Y CJIa

@pOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
pakTuyeckas pabora

Tema 7.1. Ctenennasi pyHKIUsI, ee CBOIICTBA U rpauk

OpoHTaIBHBIN OIIPOC
I/IHI[I/IBI/I,Z[yaJIBHLII\/’I orpocC
MpakTH4ecKas pabora

Tema 7.2. B3anMHo oOpaTHbIe QyHKINH

@pOHTAIBHBIN OIIPOC
VMHIVBUAYAIbHBIN ONIPOC
npakTudeckas pabora

Tema 7.3. [loka3zaTtenbHast pyHKIus, ee CBOHCTBA U rpaduk

OpoHTaTBHBIN OIIPOC
WHJIMBUyaIbHbBIA OIIPOC
pakTH4eckas pabora

Tema 7.4. Jlorapudgmudeckas pyHkuusi, ee cBoiicTBa u rpagux

@pOHTAIBHBIN OIPOC
WHJWBUIyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 7.5. O0J1acTh onpee/ieHUs] © MHOKECTBO 3HAYEHHUI TPUIOHOMETpHYecKUX QyHKImii

@DpoHTANIBHBIN 0IIPOC
MHAUBUAYAIbHBIN ONPOC
IpakTuyeckas padbora

Tema 7.6. YeTHOCTb, HEYETHOCTH, IEPHUOAUYHOCTH TPUTOHOMETPUYECKUX (PYHKIMHT

@pOHTAIBHBIN OIIPOC
VMHUBHyaJIbHBIA OIIPOC




npakTudeckas pabora

Tema 7.7. CBoiicTBa (pyHKIUM

OpoHTaTBHBIN OIIPOC
WHJIMBUyaIbHBIA OIIPOC
paKTH4eckas pabora

Tema 7.8. OOpaTHble TPUroHOMeTpUYeckre GyHKIMH

@pOHTAIBHBIN OIIPOC
WHJWBUIyaJIbHBIA OIIPOC
npakTuyeckas pabora

aupdepeHIUPOBAHHBIN 3a4UeT

Tema 8.1.1. IIpuzma

@pOHTAIBHBIN OIPOC
UHAUBUAYAIbHBIN ONIPOC
nmpakThyeckas pabora

Tema 8.1.2. [Tupamuna

@pOHTAIBHBIN OIIPOC
WHIMBUyaTbHBIA OIIPOC
npakTHyeckas pabora

Paznen 8.2. Tena Bpamenust

OpoHTaIBHBIN OIIPOC
I/IHI[I/IBI/I[[yaJIBHLII\/’I orpocC
MpakTH4ecKas pabora

Tema 8.2.1. Ilununap

@pOHTAJIBHBIN OIIPOC
VMHIVBUAYAIbHBIN ONIPOC
npakTudeckas pabora

Tema 8.2.2. Konyc

OpoHTaTBHBIN OIIPOC
WHIUBUYaTbHBIA OIIPOC
pakTU4eckas pabora

Tema 8.2.3. Cdepa u map

@pOHTAIBHBIN OIIPOC
WHJWBUIyaJlbHBIA OIIPOC
MpakTUdeckas pabora

Tema 9.1.1. UncsioBble mocjie0oBaTeILHOCTH U UX cBoiicTBa. [Ipenen ynciaoBoi
MOCJ1€e10BATEIHbHOCTH

OpoHTAIBHBIN OIIPOC
VHJVBHyaJIbHBIA OIIPOC
IpakThyeckas padbora

Tema 9.1.2. IIpeaen uncaoBoii nocjiegopareabHocTu. CymMma GeckoHedHOM
reoMeTPpUYEeCKO MPorpeccuu

@pOHTAIBHBIN OIIPOC
UHAVBUAYAJIbHBIN OIIPOC
npakTuyeckas pabora

Tema 9.2.1. [Ipenes pyHKuum

@pOHTAIBHBINA ONPOC
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WHJIMBUyaJIbHBIA OIIPOC
MpakTH4ecKas pabora

Tema 9.2.2. IIpousBogHas. AJITOPHTM HaXO0KACHUS NPOU3BOIHOM

@pOHTAIBHBIN OIIPOC
WHIUBUyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 9.2.3. IIpousBognasi creneHHo QyHKIHN

OpoHTaTBHBIN OIIPOC
WHIMBUyaJIbHBIA OIIPOC
MpakTU4eckas padbora

Tema 9.2.4. IIpaBuaa anudpepeHunpoBanust

@pOHTAIBHBIN OIPOC
WHJWBUIyalIbHBIA OIIPOC
npakTuyeckas pabora

Tema 9.2.5. [Ipou3BogHbIE HEKOTOPBIX 3JIeMEHTAPHBIX (PYHKIUIA

@pOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
npakTuyeckas pabora

Tema 9.2.6. YpaBHeHHe KacaTeJbHOIl K rpadgpuky pyHKIuu

@pOHTAIBHBIN OIPOC
UHAUBUAYAIbHBIN ONIPOC
nmpakThyeckas pabora

Tema 9.2.7. IlpuMeHeHne NIPONU3BOAHOI 151 HccaeJ0BAHNA (PYHKIIMH HA MOHOTOHHOCTh U
IKCTPEMYMBbI

@pOHTAIBHBIN OIIPOC
WHIWBHTyTHHBIA OIIPOC
npakTHyeckas pabora

Tema 9.2.8. [IpumMeHeHue MPOU3BOAHOM A1 HAXO0KAEHUSI HANOOJIHIIET0 U HAMMEHBIIIEro
3HAYCHHNI HenmpepbIBHOH QyHKIUM

OpoHTaIBHBIN OIIPOC
WHJIMBUYaJIbHBIA OIIPOC
MpakTH4ecKas padbora

Tema 9.2.9. IIpuMeHeHHe MPON3BOAHOI K MOCTPoeHNI0 rpadukoB GyHKIMiA

@pOHTAIBHBIN OIIPOC
WHJIUBUyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 10.1. IlepBooOpa3uas

OpoHTaIBHBIN OIIPOC
WHIMBUyaJIbHBIA OIIPOC
MpakTU4ecKas pabora

Tema 10.2. Ilsiomaab KpUBOJMHEHON Tpaneun U HHTErpaJ

@pOHTAIBHBIN OIPOC
WHJWBUIyalIbHBIA OIIPOC
npakTuyeckas pabora

Tema 11.1.1. BeposiTHOCTBH COOBITHUS

@OpOHTAIBHBINA ONPOC
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WHJIMBUyaJIbHBIA OIIPOC
MpakTH4ecKas pabora

Tema 11.1.2. IuckperHast ciaydaiiHas BeJHYUHA

@pOHTAIBHBIN OIIPOC
WHIUBUyaIbHBIA OIIPOC
npakTudeckas pabora

Pazgen 11.2. Di1eMeHTBI MATEMATHYECKOH CTATHCTHKH

OpoHTaTBHBIN OIIPOC
WHIMBUyaJIbHBIA OIIPOC
MpakTU4eckas padbora

Tema 11.2.1. ITousiTHE 0 32]a4YaX MaTEMAaTH4YE€CKOI CTATHCTHKH.

@pOHTAIBHBIN OIPOC
WHJWBUIyalIbHBIA OIIPOC
npakTuyeckas pabora

Tema 12.1. PaBHoCH/IbHBIEC YPABHEHHUS] U HEPABEHCTBA

@pOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
npakTuyeckas pabora

Tema 12.2. UppanuoHajabHble yPaBHEHUS

@pOHTAIBHBIN OIPOC
UHAUBUAYAIbHBIN ONIPOC
nmpakThyeckas pabora

Tema 12.3. UppannoHajibHbIe HEPABEHCTBA

@pOHTAIBHBIN OIIPOC
WHIWBHTyTHHBIA OIIPOC
npakTHyeckas pabora

Tema 12.4. Iloka3zaTeabHble YypaBHEHUSI

OpoHTaIBHBIN OIIPOC
WHJIMBUYaJIbHBIA OIIPOC
MpakTH4ecKas padbora

Tema 12.5. Iloka3aTelbHbIEe HEPABEHCTBA

@pOHTAIBHBIN OIIPOC
WHJIUBUyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 12.6. CucremMbl NoKa3aTeJbHbIX YPABHEHMII 1 HEPABEHCTB

OpoHTaIBHBIN OIIPOC
WHIMBUyaJIbHBIA OIIPOC
MpakTU4ecKas pabora

Tema 12.7. Jlorapupmuueckue ypaBHeHHsI

@pOHTAIBHBIN OIPOC
WHJWBUIyalIbHBIA OIIPOC
npakTuyeckas pabora

Tema 12.8. Jlorapupmuyeckne HepaBeHCTBA

@OpOHTAIBHBINA ONPOC
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WHJIMBUyaJIbHBIA OIIPOC
MpakTH4ecKas pabora

Tema 12.9. Tpuronomerpudeckne ypapHeHusi. Pelnenusi TpUroHoMeTpH4eCKuX
ypaBHeHU

@pOHTAIBHBIN OIIPOC
WHIUBUyaIbHBIA OIIPOC
npakTudeckas pabora

Tema 12.10. Pemmienue npocreiilunX TPUrOHOMETPUYECKUX HEPABEHCTB

OpoHTaTBHBIN OIIPOC
WHIMBUyaJIbHBIA OIIPOC
MpakTU4eckas padbora

IK3aMCH
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3. OueHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

[IpenMeToM OLEHKM CIIy’aT YMEHUS W 3HaHMs, npenycMmorpeHHsle @I'OC
no nucuuruae OY .07 MaremaTuka, HanpaBjieHHbIe Ha (HOPMUPOBAHKE OOIIMX
U IPO(ECCUOHATBHBIX KOMIIETEHIIUH.

(mexnonocus oyeHKu no OUCYUNIUHE HNPONUCHLIBACMC 6 COOMEEMCMEUU CO
cneyuuKol OUCYUnIunbl, NPONUCAMb MUNOBble 3a0aHus Ol OYEHKU OCBOEHUs
YueOHOU OUCYUNIUNBL; KPUMEPUU OYEeHKU)

TunoBble 3a1aHusl 1JI51 OLIEHKH OCBOECHHUSA Y4eOHOW AU CIUIIIUHBI
3agaHus 1JIsl IPOBeieHUs TEKYIEro KOHTPOJIst

Pasnea 1. PazButHe NOHATHS 0 YUCJIE

TekcT 3a1auusa

Bapmuanr 1
1 2 20
1. BEITTIOTHUTE TEUCTBUS: g 5 - 6E + 56- 0,8+1,2,

2. Jlanbl yncna:
1

3
0,212112111..; - 6,7; - 0,(23); 0; - o 153 35610, 025 136; p.
Beimucats Te u3 HHX, KOTOPBIC ABJIAIOTCA: HATYPAJIBbHBIMU, ICIIBIMHU,
PpalduOHAJIbHBIMHA,; HPPATUOHAJIbHBIMH.

3. 3amucarh B BUJIe KOHEYHOM MJIM O€CKOHEYHOM MEPHOIUIECKOM TeCATUUHON

poOu:
13 5 2
—; 0)1—; -2—.
A 557 0173623
Bapuanr 2
7 1706 |
1. BEIITOTHUTE IEUCTBUS: 8 E' 2%3%’7- 4§i03 65,

2. Jlanbl yncna:
1 1
p; -9,8;, -+130; 0; -E; 236; 24345 11; 0,5 152; 1,020220222....

BrinucaTe Te U3 HUX, KOTOPHIE SIBIISIFOTCS: HATYPaJTbHBIMHU; 11EIBIMH;
palMOHAILHBIMH; UPPALIMOHATHHBIMHU.
3. 3amucarh B BUJIe KOHEYHOM MJIM O€CKOHEYHOM MEPHOIUUECKOMN TeCATUUHOMN

poou:

7 5 3

—; 0)-2—; 6)1—.
D15 O 2g Oy

Bapuanr — 1
1. Tokaxute, 4TO CyMMa JIBYX YETHBIX YUCEN €CTh YETHOE YUCIIO.
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2. Haiitu Bce HaTypasibHBIE YHCIIA X U Y TaKue, 4To: a) 7x + 12y = 50; 0) 5Sx —y
=17.

3. Hatitu HO/] u HOK uucen: a) 255 u 510; 6) 154 u 210.

4. Beinucats 10 pa3nuyuHbIX YUCEN, paCIOJIOKEHHBIX Mex Ay yuciamu: a) 0,123
n 0,456;6) - 0,123 u—0,132.

5. Pemuth ypaBHenue: a) [x + 4| =5;0) [x — 4| =]10 — x|.

6. [Toctpouts rpaduk GyHKIUU y = [x — 5.

Bapuanrt — 2

1. Jlokaxkute, 4TO CyMMa JBYX HEUETHBIX YHCEI €CTh YETHOE YHCIIO.

2. HaiiTu Bce HaTypalibHbIC YUCTA X U Y TaKHe, 4To: a) SX —y =17;0) 5x — 11y
= 137.

3. Haittu HO/] 1 HOK uucen: a)120 u 144; 6) 105 u 165.

4. Beinmucats 10 pa3nuyuHbIX YUCEN, PACIIOJIOKEHHBIX MEXIY YUCIAMU: a)
0,123 u 0,1244; 6) — 1,9999 u -2.

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

6. [loctpouts rpaduk pynkuuu y = |x + 3|.

Bapuanrt — 1

1. st komruiekcHbIX yucen z1 =3 — 21 u z2 = -1 + 41 HaliTH UX CyMMY H
IIPOU3BEJCHUE.

2. Beruncuth: a)12+1-2;0) 1 —11 +1.

3. J1J1st KOMIUIEKCHOTO Yncia zZ = 3 — 71 HalTU CONpspKEHHOE YUCIIO U
BBIYHCIIUTh YacTHOE 7/ Z?.

4. OTMETUTH HAa KOOPIUHATHOM MIIOCKOCTH TOYKH, COOTBETCTBYIOIIIHE
KOMINUIEKCHBIM unciaaM z1 = 1 + 21, z22 = -2 +51, zZ3 =2 + 31, z4 = -9 +i,
z5=-3-2i

5. 3anucath KOMIUIEKCHOE YKCJIO B CTAHAAPTHOU reoMeTpruyeckoit popme: a) 5;
0) -2 + 2i.

6. Beruncaurs azl +bz2 ,ecmzl =1+1,z22=1-1,a=2,b=-1.

Bapuanr - 2

1. st kKoMIuieKCHBIX yucen z1= 4+21 u z2 =-3 -51 HaliTu UX Pa3HOCTh U
IIPOU3BEJCHUE.

2. Beruncnute: a)13 +1-3;0) 1+1 1-1

3. JIJ1st KOMIUIEKCHOTO Yucia Z = -5 +21 HallTH CONPS)KEHHOE U BBIUUCIUTh
4yacTHoE 7/7?.
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4. OTMETUTh HA KOOPJMHATHOM TIJIOCKOCTH TOYKH, COOTBETCTBYIOIIINE
KOMILUIEKCHBIM unciaaM z1 = -5 —41, 22 =1481,z23 =-2 - 41,24 =8+1,z5=-1 —
81.

5. 3anucath KOMIUIEKCHOE YKCJIO B CTAHAAPTHOU TPUTOHOMETPUYECKOU (hopMme:
a) -8; 0)4 + 41.

6. Beruncnute azl +bz2 ,ecmuzl =-1+21,z22=-1+21,a=-4,b="-5.

Pasznes 2. KopHu, cTeneHy U Jorapumol

TekcT 3apauus

Bapuanr 1

Pemure ypaBHeHus:

a) Vx+4 =5 6) \B3x- 2 =4- x B) V4x+3 =Vx? +x-1T) Y2x+3 =-3
Bapuanr 2

Pemmire ypaBHeHUs:

a) Vx+1 =50) y/3x- 1 =1- 3x B) 4/3x- 1 =vx* +x-4 1) 3x-1=-5

Bapuanr — 1

Bprauciuts:

a) V20-V5;

6) 3V100*6V 6400;

B) 2VX + 5V25x — 3V36x — 4Vx;
) 4VT6-81 12

) 3V7 +V22+3V7 —-V22.

Bapuanr — 2
Beruuciaurs:

a) V250V16;
6) 4V500 * 4V 64
B) V16X + 3V8x — 23V27x;

V108
72120
r)3 6N192’

10).3V12 + V19 % 3¥12 - V19.

Bapuanrt — 1
Beruuciurs:
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a) (4a-2/3)3/2;

6) (xy2/3)-2(x2y/3)2;

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

r) 0,027 -1/3 -(1/6) -2 +256 0 —3 -1 +5,50 ;
1) 3V7+V22 - 34722

Bapuanr — 2

Berunciurs:

a) (V2a4/3)6a6;
6)2x2y-3(x-1y4/2\Ny3)2;

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

r) ((3/4) -0,5 - 7,54 -6/4 — (-2) -4 + 81 0,25 ;
) 3 V12 +V19 - 3412 -19.

BAPUAHT 1.

1. Beraucnurs:

a) log ,1/8;

0) log 1/2\/2/4;

B) log 0,0001;

r) log 4 32;

n) In -3 .

2. YIIpOCTHUTH BBIpAXKEHUE:

a) log ,18 + log, 3 - log , 27;
0) log 3 6 +log; 16 + log 38;
B) log ¢ 14 +1og ¢ 3 - log ¢7;

r) log 148 - log 14 3 + log 1424;
n) log; 16 - log ; 48 + log 5 27.
3. CpaBHUTbH BBIPAKECHUS:

a) log 179 ulog 7 10;

0) log s13 ulog 5 15;

B) log; 11 ulog; 10;

r)lg V7 ulg3,5;

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

BAPUAHT 2.
1. Beruucnurs:
a) log;36/log ; 6;

0) log » log 216;
B) 2 log, 6 - log ,9;



r) log 1,0 3 V3/3;

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

2. YOpOCTUTH BBIPAKEHUE:

a) 5 log ;3 -log, §;

0) 6 log 5 0,2 + log ¢15;

B) 0,5 log ¢ 36 +log o5 3;

r) 3 log 36 - log ,16;

n) log »(2/3) + log 4(4/9).

3. CpaBHUTH BBIPAKECHUSL:
a)lg48—1g9ulg2l —lg4;

0)1log 0,94 +10g 0,9 17 u 3 log 0,9 4;
B) log 411 +log 49 ulog4 (11 +9);
r)logos7+1logos9mulogos (7+9);
n)lg 1,08 u g (1,08) -1.

Pa3nen 3. [IpsiMble U MJ10CKOCTH B IPOCTPAHCTRBE.

TekcT 3apauusa

Bapuanr 1

1. IInockocts a nepecekaeT ctopoHbl AB u BC tpeyronbaunka ABC B Toukax
D u E cootBercTBeHHO, npruem AC || a. Haitgure AC, eciiu BD: AD = 3:4
u DE =10 cm.

2. Otpe3ok AB nepecekaet mnockocTs o, Touka C — cepenuna AB. Uepes
Touku A, B u C npoBeneHbl napajijieibHbIE MPSIMBIE, IEPECEKAIOIINE
IUIOCKOCTH o B Toukax A, B; u C,. Hailigutre CC,, ecntu AA;=4 nmu BB, =
6 1M

Bapuanr 2

1. Tlnockocts B nepecekaet croponsl KM u MP tpeyronbanka KMP B Toukax
A u B cootBeTcTBeHHO, nnpuuem KP " B. Haiimute KP, ecntu MA: AK =2:7
uAB =12 cm.

2. Otpeszok AC nepecekaer miockocTh o, Touka B — cepenuna AC. Yepes
Touku A, B u C npoBeieHbl apasuiebHbIe NPSIMbIE, IEPECEKAIOITNE
IUIOCKOCTH o B Toukax A, B; u C,. Haiinure BB, ecnu AA;= 14 nm u CC;
=16 om

Bapuanrt — 1

_ 1.CKoJIbKO TUTOCKOCTEH B TIPOCTPAHCTBE MOKHO MTPOBECTH:
4yepes TOUKY;

" yepe3 TPU Pa3IUIHbIE TOUKK;

:qepe3 OJIHY IIPSIMYI0;
yepes JIBE MepeceKarouecs npsmple?
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2. lan xy6 ABCDAI1BICI1DI. Haittu yron mexay npsmeimu: AD u BB1; AC u
B1DI.

3. JIoKaXuTe, YTO €CIU ABE NPSIMbIE IEPIEHANKYIISIPHBI OJTHOM INIOCKOCTH, TO 3TH
psIMbIE TapajlIeIbHbI.

4. B terpasape MABC npoBeaute ceuenus yepes cepeauny peopa AB
napamienbHo péopam AC u AM.

Bapmuanr - 2

L CKOJIBKO IIJIOCKOCTEN B MPOCTPAHCTBE MOKHO IPOBECTH:

_4epes JIBE Pa3IuYHbIE TOYKH,

_4epe3 YEThIPE TOYKH;

_4epes MpsMyIo U TOYKY,
yepes JIBE MEePECEKAINIUECS MPAMbIE U TOUKY?
2. lan xy6 ABCDAI1BICI1DI. Haittu yron mexay npsimeivu: AD u A1D1; AC u
Al1DI.
3. JJokaxxute, 4TO €CJIM JABE MIIOCKOCTU MEPIEHIUKYIISIPHBI OAHOM MPsIMOM, TO 3TU
IUIOCKOCTH MapajlieIbHBbI.
4. B rerpasape MABC npoBeaute ceuenus yepes cepeauny peopa AB
napasienbHo péopam BC u CM.

Bapuanr — 1

1. OTpe3ok quHoK 1M He mepeceKkaeT MIOCKOCTh, KOHIIBI €T0 yAaJIEHbI OT
miockocty Ha 0,5 u 0,3m. Haliiure JiuHy OpOeKUMU OTPE3Ka Ha MIIOCKOCTb.

2. BepxHue KOHIIBI IBYX BEPTHUKAIBHO CTOAIIUX CTOJIOOB, yAaTIEHHBIX HA
paccrosiue 3,4M, cOeMHEHBI IepeKIaanHoi. BeicoTa ogHoro cronba 5,8m, a
apyroro 3,9m. Halinute 1inHy nepexaaguHbl.

3. VI3 TOUKM K IUNIOCKOCTH MPOBEAECHBI IBE HAKIIOHHBIE, paBHble 10cM 1 17¢cM.
Pa3HOCTh MPOEKIINI ATUX HAKJIOHHBIX paBHA 9cMm. HailiuTe HaKJIOHHEBIE.

4. HeneprieH UKy sipHBIE IIJIOCKOCTH 0 U § mepecekatorces o npsimoit MN. B
IJIOCKOCTH B U3 ToukH A mpoBeacH nepneHaukyisap AB k npsamoit MN u u3 toi
e TOUKU A npoBen€H nepneHauKyassp AC k miockocTu o. Jlokaxure, 4To yroi
ABC — nuHelinblii yroi asyrpaHHoro yria AMNC.

Bapuanr — 2

1. Tenedonnas mpoBosioKa JJIMHOU 15M mpoTsiHyTa OT TeneOoHHOTro cTOJI0A, T/Ie
OHa PUKPEIIEHA HAa BBICOTE 8M OT MOBEPXHOCTH 3E€MJIH, K IOMY, TZI€ €€
npuKpenwin Ha BeicoTe 20M. Haliaute paccTosiHue Mexay CTOJIOOM U IOMOM,
MpeAnoaras, 4To IpOBOJIOKA HE MPOBHUCAET.

2. 13 Touek A u B onyliieHsl epreHIUKYIISIpbl Ha MIIOCKOCTh o. Haiinure
paccTosiHie MeXAy ToukamMu A u B, eciii neprieHIuKyisipbl paBHbI 3M U 2M,
pPAcCTOSIHHE MEXIY UX OCHOBAaHUSMU paBHO 2,4M, a oTpe30K AB He nmepecekaer
IIJIOCKOCTb.
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. I3 TOYKH K MJIOCKOCTH TIPOBEICHBI JIBE HAKIIOHHBIC, OJTHA M3 KOTOPHIX Ha 26CM
6ombiie npyroii. [Ipoekinu HaKIOHHBIX paBHBI 12¢cM u 40cM, HalaUTE
HaKJIOHHBIC.

4. B terpasape DABC Bce p€bpa paBHbl, Touka M — cepeauna pedpa AC.

Hokaxwute, uto yron DMB — nuneiinbiii yron nsyrpansoro yria BACD.

Pasznes 4. KomOnHaropuka

TekcT 3a1auusa

Bapmuanr 1

l.

Onpenenute BUA KOMOMHATOpHOTO coenuHeHus: B kmacce 30 yyammxcs.
CKOJIbKUMHM CcTocO0aMHM MOKHO Ha3HA4aTh JIBYX JEXKYPHBIX (pa3MelicHue,
nepecTaHOBKa, coueTaHue)?

Jlns ocBemieHus: COOBITUN B OJTHOM M3 CTpaH OJMKHEro 3apyOekKbs PEIICHO
OTIPABUTHh TPEX KOPPECHOHJACHTOB Ta3eThbl. CKOJBKHMH CHOCO0aMH 3TO
MOYKHO CJIeJIaTh, €CJIU B mTaTe 32 COTpyIHUKA?

B ximacce 30 ygamuxcsi. CKOTBKHME CIIOCOOaMH MOXHO BBIOpaTh M3 Kiacca
KOMaHAy U3 4 yyanuxcs JUisl y4acTHs B OJIMMITHAAJIE 110 UCTOPUH, JINTEPATYPE,
PYCCKOMY M aHTJIMUCKOMY SI3bIKaM?

CKonbKuMHU CIIOCOOaMU MOTYT JACBATH YEJIOBEK CECTh Ha JIEBSTh CTYJIBEB,
CTOAIIMX B psia?

B rpynmne necsith mpeAMETOB U MATh YPOKOB B JIeHb. CKOJBKUMHU CIIOCOOaMU
MOHO COCTaBUTb paclucaHue Ha OJUH JCHb?

Bapuanr 2

l.

Bribepute Bua koMmOuHaTopHOro coenuHeHus: B kmacce 30 ywammxcs.
CkonbkuMHU crocob6aMu MOKHO BBIOpaTh 28 4YeNoBEK /I OCEHHEro Kpocca
(pa3MellieHue, nepecTaHOBKa, COUYETaHUE)?

JIyist BBITIOJTHEHHST OOEBOTO 3aJ]aHUs PEIICHO OTIPABUTHh TPEX Pa3BEIUUKOB.
CkonbKUMH CcrOCOO0aMU 3TO MOMKHO CJIeNlaTh, €CIW BbI3BAJUCH HATH Ha
3aanue 27 yenoBek?

B knacce 25 yueHukoB. CKOJBKHMH CIOCOOAMHU M3 HHUX MOXHO COCTaBUTh
KOMaHJy M3 YeThIpEX YEJIOBEK JJI Y4acTHUs B KOHKYpPCE 3PYIAUTOB, KOHKYpPCE
YTEIOB, B TAHIIEBAJILHOM KOHKYpce U B MaPa3nentuueckom KoHKypce?
CKOJIbKUMH CTIOCOOaMH MOTYT CEMb YEJIOBEK CECTh Ha CEMb CTYJIbEB, CTOSIIUX
B psn?

CKoJIbKMMU crIoco0aMu MOKHO BBIOpaTh 4 enerata Ha KOHPEPEHIIHIO, €ClIU B
rpynne 20 4yenoBek?

Bapuanr 1

1. YueHuk moMHUT, 9TO B (hOopMyJie a30THOM KUCIOTHI moapsia unyT Oyksel H, N,

O ¥ 4TO eCTh OJIUH HM>)KHUM UHJIEKC — TO JIM JABOIKA, TO JIU TPOMKA.
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a) HapucyiiTe n1epeBo BO3MOXHBIX BAPUAHTOB, U3 KOTOPBIX YUYEHUKY IPHUIETCA
BBIOMpATH OTBET.

0) CKOJIBKO cpeaiy HUX T€X, B KOTOPBIX MHJEKC CTOUT HE HA BTOPOM MeECTE?

B) Kak u3aMeHurcs 1epeBo BapuaHTOB, €CJIU YUYEHUK IIOMHHUT, YTO HA IEPBOM MECTE
TOYHO cToUT H, a mopsA10K ocTaIbHBIX OYKB 3a0bL17

r) Kak n3meHuTcst AepeBo BapuaHTOB, €Clid OYKBBI MOTYT HJTH B JTIOOOM MOpsIKe?

2. Berunucnuts: a) 6! + 7! 4! +5!6) 16:6! +7! 7! + 8!

3. BcTpeTuinnchs HECKOIBKO YEIOBEK U CTaJIM 3J0POBATHCA APYT C IPYTOM.
Pykonoxaruii Obu10 ot 60 10 70. CKOJIBKO YeJIOBEK BCTPETHIIOCH, €CIIU
M3BECTHO, YTO: a) KaXKJIbIi 3/10pOBaJICs C KaKbIM; 0) TOJIBKO OJIMH YEJIOBEK HE
3JI0pOBAJICS HU C K€M; B) TOJIBKO JJBOE HE MO3J0POBAIUCH MEXTYy COOOMH; T)
YETBEPO MMO3J0POBAIUCH TOJIBKO MEKIY COOOM U OCTaJIbHBIE ITO3J0POBATIUCH
TOJIBKO MEX]Ty COOO.

4. Beruncnuth: a) C2 17;6) C227-C 226
5. Pemnts ypaBHenue: C4 x = A 3 x

Bapuanr 2

1. 3 nsatu onnoknaccaun A, b, B, I', Tonsko B u /| npyxat co Bcemu, b apyxur,
kpome B u [, Tonwbko ¢ I, octanbHble HE IpyKaT MexAy co0oil. Jlis
IIPOBEJICHUSI COPEBHOBAHUS HAJI0 U3 ATUX OJHOKJIACCHUIL BHIOPATh KalluTaHa U
€ro 3aMECTHUTEJIs, KOTOPhIE APYKAT MEXKY COOOM.

a) HapucyiiTe nepeBo BO3MOXKHBIX BApUAHTOB BHIOOPA.

0) B ckonbkux BapuaHTax KanmuTaHoM Oyner A?

B) B cxonbkux Bapuantax BeiOopa OyAeT MpUCyTCTBOBaThH B?

r) B ckonbkux Bapuanrtax BeiOopa I Oynet 3amectutesem?

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

3. Kaxnayro u3 n To4eK, SBJSIIOIINXCS BEPIIMHAMU BBIITYKJIOIO N — YTOJIBHUKA,
COCMHUIIN OTPE3KAMU C KXKJIOM Apyroil BepiinHoi. a) CKOJIbKO MPOBEIH
oTpe3koB? 0) CkoabKo npoBenu quaroHaneii? B) CKOIbKO €CTh JIBY3BEHHBIX
JIOMaHbIX, COEIUHAIOMNX BepiHy A ¢ BepmnHoi B? r) Ckonbko ecTh
TPEX3BEHHBIX JJOMAHBIX, COCIUHSIOIINX BepIIMHY A ¢ BepmunHon B?

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

5. Pemutsh ypaBHenue: C3 x =A 2 x

Paznen 5. KoopaMHATBLI M BEKTOPbI

3AJTAHUE

IIpakTuyeckasi padbora
«YMHOKeHHEe BEKTOPa HA YHUCJI0»
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TekcT 3a1aHuA

Bapuanrt 1
1. Hausl BexTopsl @ {7; -1; 2} u'b {4; 3; 1}. Haiigute BexTopsl a) -2a; 6) 4b; B) ¢ =
3426 1) 2€.
2. Haiigure koopauHatel Bektopa 2a + 3b, eciu a {2,0; — 3}, b{5; — 1,2}

Bapuanr 2
1. Haiigure koopuHaThl BeKTOpa 2a + b, eciu a {—4;1; 5}, b{3; —5; -1}
2. Jlanwi Bextopsl a (7; -1; 2) u b(4; 3; 1). Halinute BexTopsl a) 3a; 6) -2b; B) ¢ = -
2a+3b; 1) 2C.

Bapmuanr - 1

1. BekTopsl a, b u ¢ 3aganbl UX JekapTOBbIMU KoopauHaTamu: a (1; 1;-1), b (3; 0;
2), ¢ (-2; -1; 5). HalimuTe KOOpAMHATHI CJICAYIOIINX BEKTOPOB:

a)a+b+c;

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

B)2a—b—1/2¢;

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

2. U3BectHO, uTO a'-b = 1/2, b-c =-1/2, c-a =1/3, lal=Ibl=Ic|=1. Beruucnure: a)
(at2b):(2a-b); 6) (a-b) 2 -(a+ b)(a-b)

3. Jlan yetbipéxyronpauk ABCD. a) [lokaxute, uyto Touku A (2; 4; -4), B (1; 1; -
3), C (-2; 0; 5) u D (-1; 3; 4) saBnsArOTCSA BEpIIMHAMHU MapajijiejgorpaMmma. 0)
Bbruncnure KOCMHYC OCTPOTO yIyIa MEXKIY IUAaroHAIsIMH TapajijiesorpaMmma
ABCD. B) Bolunucnure cyMMy KBaJapaToB AUAroHalIe nmapajiieaorpaMma.

4. Tan xky0 ABCDA1BI1CI1DI1. Touka K — uentp rpanu AAIBB1; Touka L —
cepenuna pedopa B1C1. Beruncnure yribl, KOTOpble 00pa3yroT ¢ rpaHsIMu KyOa
cnenyromue npsmeie: a) DCI1, 6) DL.

Bapuanr - 2

1. BexTops! a, b u ¢ 3a7aHbl UX AeKapTOBBIMU Koopaunatamu: a (-1; 1; 1), b (3; 2;
0), ¢ (-2; 1; -2). Haitgute KOOpAMHATHI CIAETYIONIUX BEKTOPOB:

a)atb-c;

0) (a-b) c- (b - ¢)(-a);

B) a—2b + 1/3¢;

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

2. U3BecTHO, uTo a'b = 1/2, b-.c = -1/2, c-a=1/3, lal=Ibl=Ic|=1. Beruucnure: a)
(2at+b)-(a-2b); 6) (a-b)(a+b)2-(a+b)

3. Han yetbipéxyroapauk ABCD. a) Jlokaxute, uro Touku A(1; 3; 2), B(0; 2; 4),
C(1; 1; 4) u D(2; 2; 2) sBasitoTCs BepIIMHAMU Napayuiesorpamma. 6) Beraucnure
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KOCHHYC OCTPOTO yTila MEX]ly AuaroHaissmu napamienorpamma ABCD. B)
Berunciure cymMMy KBaJIpaToOB IHaroHaJIel apajuieaorpamma.

4. Tan ky0 ABCDA1BI1CI1DI1. Touka K — uentp rpanu AAIBB1; Touka L —
cepenuna pedpa B1C1. Beruucnure yribl, KOTOpble 00pa3yroT ¢ rpaHsIMu KyOa
cieayromiue npsmelie: a) DB1, 6) KL.

Bapuanr 1

1. B mpoctpancte 3agansl Touku A (1; 0; -2), B(0; 3; 2), C(-2; -3; 0). Hanumure
BekTOpHbIE ypaBHeHUs npsiMmbix AB, BC u AC.

2. 3anuiiuTte BEKTOPHOE U KOOPJAMHATHOE YPABHEHUS IUTIOCKOCTH, MPOXOIAILEH
yepe3 Touky A (5; -1; 3) 1 neprneHIuKyIsspHOU NMPSAMOM, IPOXOIAIIEN Yepes
touku B 90; 2; -2), C (1; -1; 3).

3. Hau terparap ¢ BepmmHamu P(3; 3; 5), A(1; 1; 0), B (4; 2; 4), C(0; 5; 3).
3anumure ypaBHeHUE chepbl, OMUCAHHOM OKOJIO TEeTpa’ipa.

Bapuanr 2

1. Yepes touky D (1; 1; 1) mpoBenena npsimas 1, mapainensHas npsimoit AB,
koopauHaTel Touku A (1; 0; -2), Touku B (0; 3; 2). Hanumure BekTopHOE
ypaBHEHHE TIPSIMOH .

2. 3anuiure BEKTOPHOE U KOOPAMHATHOE YPaBHEHUS IIOCKOCTH, MPOXOISIIICH
yepe3 TOUKy A (2; -4; 1) u mapajuieTbHON MIIOCKOCTU X — 2y +z—1 =0 .

3. Man terparap c BepmmHamu S(-3; -3; -5), A(0; 0; 1), B (2; 4; 2), C(3; -5; 0).
3anumure ypaBHeHUE chepbl, OMUCAHHOW OKOJIO TeTpadipa.

Pa3nes 6. OCHOBBLI TPUTOHOMETPHH

TekcT 3a1aHusa

Bapuanr 1

1. 3ameHuTe TpUrOHOMETpUUECKOU (yHKIMEH yria o: a) sin(nw/2—a); 0) cos(2n—a);
B) ctg(m+a).

2. U3BecTHO, uTo /2 < oo < . HaliguTe sina, tgo u ctga, ecnu cosa = -0,6.

3. 3Has, uto sina. = 0,8, cosp = 0,6, o u B — yribl [ ueTBepTH, HAAUTE 3HAYCHUS
BBIpakeHul: a) sin(a+P); 6) cos(a-B); B) sin2a.

4. Haitnure 3HadueHue BoipakeHus: cos68 0 - cos22 0 sin68 0 -sin22 0

5. Ympoctute BeIpakeHue: sin2a sind.

Bapuanr 2
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1. 3ameHuTe TPUrOHOMETPUYECKOM GyHKIIMEH yria o: a) cos(3m/2+a); 0)

sin(2n+a); B) tg(n/2—a).

2. U3BectHO, uTo /2 < 00 < m. Haiinmure cosa, tga u ctga, ecmu sina, = 1/3.

3. 3nas, uto sino. = 8/17, cosPp = 4/5, a u B — yrusl | uerBepTH, HaliuTE 3HAUCHUS

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

4. Haitnure 3nauenue BoipakeHusi: sinl30 0+ sinl10 0 cos130 0+ cos110 0

5.¥Ympocture BolpaxkeHue: sin2a 2cosa.

Bapmunanr 1

Pemuth ypaBHEeHMHE:

1. 3sinx/3=0

2. 4 cos 3x+4=0

3. 3tg(x+2)=0

4. sin( /6 + x/2) +1=0

3. V2 cos(2x — m/5) =1 =0
6.  4V3sin(3x — 31/8) —6 =0
7. V3/ cos(3x — m/3) =2
Bapuanr 2

Pemmits ypaBHEHuE:

1. 0,5cos2x=0

2. 5sin 5x — 5 =0

3. ctg(x—3)=0

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

5. \2-2sin(5x —1/3) =0
6.  6\3 cos(2x + 3m/4) + 9 =0
7. 1/sin(4x + 1/6) =2

Paznen 7. ®yHkuuu u rpaukun

TekcT 3a1aHusA

HccnenoBaTh PyHKIHMIO U IOCTPOUTH €€ TpaduK.

Bapuanr 1 f(x) =x’ - 2x+8.
Bapuant 2 f(x) =-x’ +5x+4..
Bapuanr 3 f(x) =-x’ +3x- 2.
Bapuant 4 f(x) =x"-2x"-3
Bapuanr 5 f(x) =3x" - x°.
Bapuant 6 f(x) =x’ +3x+2.
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Bapuanr 1

1. /lana 3aBUCUMOCTh MEX]Iy TIEPEMEHHBIMU X U Y. B Tex cirydasx, Korja oHa
oTpesieNsieT Y KaK (DYHKIIMIO OT X, BBIpa3uTe IBHO 3Ty QyHKIHIO. Bo Bcex
ClIy4asix MocTpoiiTe rpaduk 3aBUcUMOCTH: a) SX + 2y =1;0) x 2 +y 2 =1; B)
x/y =y/X.

2 Haiitn o61acts onpenernenns GyHkuum: a) f(x) = x/x 2 +4; 6) f (x) = Vx/x2.

3. Jlana ¢yskums f(x) = Vx 2 +9. Boraucnute eé 3HaueHns npu X =1; -3; t/2; t+1;
\/t; -4;1/1.

4. lana ¢pyukmums f(x) = 2x - 3 ¢ obmacteio onpenenenus D: R. 3anummure
oOpaTHyI0 K Hel (yHKIHIO B BUe y = g(X), yKazaB e€ 001acTh ONpeAeIICHHUS.
[TocTpoiiTe Ha ofHOM uepTexe rpaduku pyHkuui f(x) u g(x).

Bapuanr 2

1. Jlana 3aBUCUMOCTb M€Ky IEPEMEHHBIMU X U y. B Tex cinyuasx, Kkorna oHa
onpeneNsieT y Kak (yHKIHIO OT X, BBIPA3UTe ABHO 3Ty QyHKIUI0. Bo Bcex
CIIy4asix MOCTpouTe rpaduk 3aBUCUMOCTH: a) 5Xx + 0y =3; 0) x 2 +x =y +1; B)
x/y =3/x —1.

2. Haitru o6nacts onpenenenust gyukimn: a) £ (x) = x/x 2 -4; 6) (x) =2 - x.

3. Hana pynxuus f (x) = Vx+1/x. Beruncnure eé 3HaYeHHs npu x =1; -3; t/2; t+1;
\/t; -4;1/.

4. Jlana dyukmus f(x) = 2x + 1 ¢ obnacteio onpenenenus D: x >0. 3anummure
o0paTHyI0 K Hel PyHKIMIO B BUAC Y = g(X), yKa3zaB e€ 00J1acTh Onpe/eeHus.
[TocTpoiiTe Ha omHOM uepTexe rpaduku dyHkuui f(x) u g(x).

Pa3nes 8. MHOIrOrpaHHUKHU M KPYIJble TeJa

TekcT 3a1aHusa

Bapuanr 1

1. B nmpssMoM napasienenunee CTOpOHbI OCHOBAaHUSI paBHbI OM U 8M,
o6pasyrommii yron 30° | 60koBoe pebpo SM. ONpeaenuTh IOTHY HOBEPXHOCTh
napajijiesenunena.

2. B HakJIOHHOM TPEyroJibHOM PU3ME PACCTOSHHE MEKTy OOKOBBIMU pEOpaMu
paBubl 10cMm, 17cM 1 21cm, a G0KOBasi TOBEPXHOCTh PABHOBEJIMKA
NEePHEHANKYIIPHOMY ceueHunto. OnpenenuTs 00KoBoe pedpo.

Bapuanr -2
1. Onpenenutb OOKOBYIO MOBEPXHOCTH MPaBUIBHOM YETHIPEXYTOIBHON
MMPaMHU/JIBI, €CIIU €€ BbICOTA paBHA 4CM, a CTOpOHA OCHOBaHHUS 6CM.
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2. B npsimoii TpeyroyibHOM MpuU3Me CTOpOHbI OCHOBaHUs 18cm, 20cm u 34cM, a
OOKOBas IOBEPXHOCTh PABHOBEIMKA OCHOBaHHIO. ONpeIeIUTh BHICOTY IIPU3MBI.

Bapuanr 1

1. B npaBuiibHOM TPEYTOIBHON NUPAMUAE CTOPOHA OCHOBAHUS PAaBHA A, BBICOTA
paBHa H. Halinqute: a) 6oxkoBOE pedpo nmupaMuibl; 0) yroa Mexay O0KOBbIM
pedpOM U MIIOCKOCTHIO OCHOBAHUS MUPAMUBL; B) YIOJ MEXTYy OOKOBOW IPAHBIO
Y OCHOBAHMEM MHUPAMMUJIbI; T) ABYTPAHHBIN yroJ mpu OOKOBOM pedpe
MAPaMU/IBI.

2. OcnoBanuem nupamuasl DABC saBnsiercs TpeyroibHuk ABC, y koToporo AB =
AC =13 cm, BC = 10cMm; pebpo AD neprneHauKyIapHO K TUIOCKOCTA OCHOBaHUS
u paBHO 9cM. HaliguTe monianb 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

3. OcHoBanueM HaksnoHHoro napaenenunena ABCDA1IBICIDI sBusercs poMo.
Bokoroe pedbpo CC1 cocraBisieT paBHbIE yTIJIbI CO CTOpOHAMU ocHOBaHust CD u
CB. lokaxwute, uto BB1D1D — npssMOyrosbHUK.

Bapuanr 2

1. B npaBuiabHON YETHIPEXYTOJbHONW MUPAMUIE CTOPOHA OCHOBAHHUS paBHA m, a
IJIOCKUH YTOJI TIPH BEPIIUHE paBeH o. Haiiaure: a) BeICOTY upamMussr; 0)
00KOBOE PeOpPO MUPAMHJIBI; B) YTOJI MEXKIY OOKOBBIM peOpPOM U MIIOCKOCTHIO
OCHOBaHMS MUPAMUJIBL; T') YTOJ MEX1y OOKOBOW I'PaHbIO0 U OCHOBAHHEM
nUpamMubl; ) IBYTPAaHHBIA yTroa Mpyu OOKOBOM pedpe MUpaMU/IbI.

2. OcnoBanuem nupamuasl DABC aBnsercsa npsaMoyroyibHbI TpeyrojdbHUK ABC,
y koToporo runoteny3a AB = 29cwm, a kater AC = 21cMm. bokoBoe pedbpo DA
NEPIEHIMUKYJISIPHO K INIOCKOCTH OCHOBaHUA U paBHO 20cM. Haiinure mionaas
MOBEPXHOCTHU NTUPAMU/IBI.

3. OcunoBanuem HakonHoro napamenenuneaa ABCDA1BICIDI sBasiercs poM0.
Bbokosoe pedbpo CC1 coctaBisieT paBHbIE YTJIbl CO CTOpOoHaMU ocHOBaHust CD u
CB. Hokaxurte, utro AAICI I BBIDI.

Bapuanr 1

1. [IpssIMOYTOJIBHUK, CTOPOHBI KOTOPOT'O 3CM U SCM, BpalaeTcsi BOKPYT OOJIbIIeH
ctopoHbl. HaliuTe: a) 00bEM MOTYyUYEHHOTO MUINHAPA;

0) romaas 6OKOBOI MOBEPXHOCTH.

2. BokoBas moBEPXHOCTH KoHycal5m cm? , a paauyc ocHoBaHus 3cM. Haliti 00bEéM
KOHYycCa.

3. B mape Ha paccTosiHuM 3CM OT LEHTPA MPOBEAEHO CEYEHUE, IUIONIab KOTOPOTO
167 cm? . Haiigure 00bEM 1mapa.

4. TTosepxHOCTh mapa 36w cm? . HaliauTe 06bEM 1apa.
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5. PaBHOCTOpOHHMII TPEYTOJIBHUK, CTOPOHA KOTOPOro 6CM, BpAIIA€TCsI BOKPYT
cBoeil ctoponbl. Onpenenute 00bEM U TOBEPXHOCTH MOTYYSHHOTO Teja

Bapuanr 2

1. IIpstMOYTONBHBIN TPEYTOJIBHUK, KATETBI KOTOPOTro 3¢M U 4CM, BpAIIAETCs
BOKpYT Oosiblero karera. Haligure: a) 00bEM MOJy4eHHOTO KOHYCa; 0)
IUIOLIAb €r0 MOJHON MOBEPXHOCTH.

2. BokoBas nosepxnocTh muauuapa 30w cm? . Paguyc ero ocHoBaHMsS 3CM.
Haiinure 00bEM nunuHIpa.

3.B mape Ha paccTosiHUM 8CM OT LEHTpa MPOBEJAEHO CeYEHUE, JJIMHA OKPY>KHOCTH
KoToporo pasHa 12w cm. Haiiaure nmoBepxHoCTh mapa.

4. O6bEM mapa pasen 36w cm®. Haliure oBepXHOCTE 3TOrO 1Iapa.

5. PaBHOOEpEHHBIN TPEYTOJbHUK, OOKOBBIE CTOPOHBI KOTOPOTO 5CM, @ OCHOBAHUE
6¢cM, BpataeTcsi BOKpyr ocHoBaHus. Onpenenure 00bEM U OBEPXHOCTD
NIOJIyYEHHOI'O TeJIa.

Pasznea 9. Hayajia MaTeMaTHYe€CKOIr0 AHAJIU3A.

TekcT 3a1aHus

Bapuanr 1
Haiitu ipousBoaubie pynkmui. (A., B., C. — oTBeTHI)
No Ramanve OtseTl
A B C
1 | y=(x+1* 12(x+1) 12(x+ DM 12(x+ 1%
2 | y=(4x-3° 20(4x -3t S(4x— 3 20x(dx -3
3 | y=(x"-2*-3° SxT -2 - | 156" -2 -3 (70 -5xhy | 572 -52Y)
4 ¥ =3cos(ox+ &) — Zzinl dx +6) — 15z 5x +6) 15z 5x 4+ 6)
5 y=oxt =2 1 2% x
20zt -2 Mxt =2 xt -2
Bapuanr 2
Haiitu npomsBoaubie dyukmui. (A., B., C. — oTBeTHI)
No RamaHue OtBeThl
A B C
1 | y=(x+4)° 6(x+4)° b(x+4) x+4
2 || y=0Gx-2° 32—y (3x-2)° 9(3x —2)*
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3 | y=tx®+23+0° | 6+ 4+ (Sxt 432 | 67 +22 +10° | 52t +3x°

4 ¥=2anl 3x—4) 2cos(3x—4) Bros(Zx—4) cos(2x—4

y=oJx2 +8 1 2x x

S2x+8 x;‘x‘q +3 Wxt +8

Bapuant 1

1. Haiitu npou3BOAHYIO QYHKLIHHN ¥ =3 +eossy

2. HammcaTh ypaBHEeHHME KacaTelbHOH K Tpaduky ¢yHKIuM '~ ¥ B TOUKE C
abcuuccoif * =!

3. PaccuuTaiiTe CKOpOCTh U YCKOPEHHE TOYKH, ABMXKyUIeHcs BAOJIb ocu OX mo
3aKOHY B MOMEHT BpeMeHu t = 3c.

4. Haiigure unterpanst: a) [+ 7'¢; 6) &

5. Haitaute mnomans GUrypsl, OrpaHUYCHHON JIMHUSIMH ¥ =+ - v +4 5 =4-x

Bapuanr 2

1. Haiitu npou3BOAHYIO PYHKIIUY » =2+ - sinix

2. Hamucarp ypaBHEHHE KacaTelbHOM K rpapuKky (QYHKIHH fi*=2-x B TOYKE C
abcuuccon * =2

3. PaccuurtaiiTe CKOPOCTh M YCKOPEHHME TOYKH, ABUWKYILIEHUCS BHOJb ocu OX 1o
3aKOHY B MOMEHT BpeMEHU t =5 C

4. Haiiaute uHTErpabl: a) fo- o s, 6) Jfix -t

Haitnure mutoniaas GUrypsl, OrpaHUYCHHON JIMHUSAMH ¥ =3-* v =x"- 5543

)

Paznen 10. UuTerpaJj v ero npuMeHeHue

TekcT 3a1aHus

Bapmuanr 1
1. Beruucnure uHTErpa:

dx

3 .
X

2

2 \
a) O3x* + x - 4)dx ;6) O

1 1

2. nsa ¢pyHkumy f(x) = 3sin X HaauTe:
@) MHOKECTBO BCEX NIEPBOOOPA3HBIX;

0) nepBooOpa3Hyto, rpaduK KOTOPOUM MPOXOAUT uepe3 Touky M ( PR 0)

3. Belumcnute, cnemaB OpeIBapUTEIbHO  PUCYHOK, IUIOMAIAL  (UTYPHI,
OTrpaHUYEHHOW JTMHUSIMH:

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

4. Noxaxwute, yto ¢yHKuus F sBusercs mepBooOpasHou it GyHKIUHM f(x) Ha
IPOMEXYTKE ( - 00 ; +00), ecimu F(x) = x> — 4, f{x) = 3x°.
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5. BeluncianTe HHTErpa Z‘{xz +(x-3f ]dx

0

6. Haiigure mwiomans GpUrypbl, OrpaHUYEHHON TMHUAMH Y = 6x — x° 1 y = 2X.

Bapuanr 2
1. Beruucnure HHTETpaI:

2 1
a) O(4x’ - x +5)dx ;6) O dx—3
) X

1 2
2. lnst pyHKIIMY f(X) = 2c0s X HAWAUTE:
a) MHOXKECTBO BCEX MEPBOOOPA3HBIX;

0) nepBooOpa3Hyto, rpaduK KOTOPOUM MPOXOAUT uepe3 Touky M ( 35 0)

3. Beiuucnute, caenaB MpPEABAPUTENIBHO PUCYHOK, IUIOWAAL  (PUTYDHI,
OrpaHM4eHHOM muHusaMu: y =2 x%,y=0,x=3,x=0.

4. Noxaxwute, yto ¢yHKuus F sBisercs mepBooOpasHoOM it GyHKIUHM f(x) Ha
IPOMEXYTKE ( - 00 ; +00), ecimm F(x) = 2x — x2, f(x) = 2 - 2x.

3
5. BeIlUHCIIUTE HHTErpa &2 +(1- x)z]dx

0

6. Haliure miomans GUrypsl, OrpaHUYEHHON JTMHUAME ) = - 6x — X Uy = - 2.

Paznen 11. Dj1eMeHTbI TEOPHUH BEPOSITHOCTEH W MATEMATHYECKON CTATUCTUKH

TekcT 3a1aHusa

Bapuant 1
1. JInst KaX10r0 U3 ONMMCAHHBIX COOBITUM ONpeeTuTe, KAKUM OHO SIBJISICTCSI:
HEBO3MOXHBIM, JTIOCTOBEPHBIM UJIU CIyYalHBIM:
1) 3aBTpa OyjAeT xopoiiiasi Ioroja;
2) B AHBape B rOpOJI€ MOUJIET CHET;
3) B 12 yacoB B ropojie UAET A0XK/b, a yepe3 24 yaca OyAeT CBETUTH
COJIHIIE;
4) Ha IeHb POXKICHUS BaM MOAAPST FOBOPAILIETO KPOKOIUIIA;
5) kpyrias OTIIMYHUIA TIOJIYYHUT JIBOUKY;
6) KaMeHb, OPOIIICHHBIN B BOJY YTOHET.

2. Onpenenure MOy, CpeiHee apudmeTrnueckoe U pa3max psiaa: 5, 6, 11, 11, — 1.

3. KakoBa BEpOSITHOCTh TOTO, YTO 3aJyMaHHOE JBY3HAYHOE YHUCJIO JEIUTCSA Ha 3

iy aenuTcs Ha 2?7 OnpeneanTe BUT COOBITHS.

a) CJIIO’KE€HHE COOBITU; 0) Mpou3BeEHUE COOBITHUH.

4. Beruuciaure C, >C? - C: >C; .

5. Ha cron OpocaloT gBa UrpaibHBIX TeTpasApa (cepbld v Oenblil), Ha TpaHAX
KaXJIOTO U3 KOTOPBIX TOYKaMu 00o03HaueHbl umcia or 1 g0 4. Ckoibko
Pa3IMYHBIX Map YKCEN MOXET IMOSBUTHCS Ha TPaHAX OSTUX TETPadJIPOB,
COMPUKACAIOLIUXCS C TOBEPXHOCTHIO CTOJA?
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6. U3 10 mnepBpIX HATypaldbHBIX 4YHCEN CIy4ailHO BBIOMpPAIOTCS 2 YHCHA.
Brruucnute BEposSTHOCTH CIIETYIONTNX COOBITH:
a) OJTHO U3 BHIOPAHHBIX YUCEN — JIBOMKA; 0) 00a unca HEYEeTHHIE.

7. B 6purane 4 xeHmuHBI 1 3 My>k4uHbl. Cpeny WICHOB OpUTaIbl pa3bIrPHIBAIOTCS
4 6unera B Teatp. KakoBa BepOsSTHOCTH TOTO, UTO CpEr 00JIaaTeneii OnmieTon
OKa)KETCsl 2 KEHILINHBI U 2 My>KYUHBI?

8. Ha xaxx0#t kapTouke HamMcaHa ojiHa U3 OyKB K, JI, M, H, O, Il. YeThIpe KapTOUKHu
HayraJ BBIKJIaJIBIBAIOT OJHY 3a Apyroil B psia. KakoBa BEpOSITHOCTh, YTO MPHU
BBIKJIQJIBIBAHUH TIOJIYYUTCS CIIOBO «KJIOM»?

9. Haitaute BepOsSTHOCTH TOTO, YTO CIIy4alHBIM 00pa30M BHIOpAHHOE JIBY3HAYHOE
yucio npu aenenuu Ha 11 gaet B ocratke 10.

Bapuanr 2
1. Iy KaI0T0 M3 OMMCAHHBIX COOBITUN OTIPEIETUTE, KAKUM OHO SIBJISIETCS:
HEBO3MOKHBIM, JIOCTOBEPHBIM WJIM CIyYalHBIM:
1) BBI BBIXOAUTE HA YJIHILY, @ HABCTPEUY UJIET CIIOH;
2) Bac mpuriacAr JeTeTsh Ha JIyny;
3) yepenaxa Hay4YUTCS TOBOPUTH;
4) BBITIAJIET KETHIN CHET;
5) BBl HE BBIUTPAETE, YUACTBYS B OCCIIPOUTPHILITHOMN JOTEPEE;
6) rocJye yeTBepra OyJeT MATHUIIA.
2. Onpenenure Moy, CpeiHee aprudMeTuieckoe 1 pazmax psga:15, 4, 12, — 3, 15.
3. KakoBa BepOATHOCTH TOr'0, YTO IMEPBOE U3 3aJyMaHHBIX JIBy3HAUHBIX YHCEI
JENUTCS Ha 2, a BTOpoe — Aenutcsa Ha 5? OnpenenuTe BU COOBITHS.
a) cioxeHue 0) mpousBeqeHue COOBITUH.
COOBITHIA;
4. Berunciure 4; 4. .

5. U3 xopoOku, conepsxaiei § MeIKoB pa3andHbIX UBETOB, ['eHa u Tans OepyT 1o
olHOMY MeJKy. CKOJBKO CYHIECTBYET Pa3jiM4HbIX BAPUAHTOB TAKOTO BHIOOpA
JIBYX MEJIKOB?

6. N3 10 mnepBpIX HATypajJbHBIX 4YHUCEN CIy4ailHO BBIOMpAIOTCA 2 YHCHA.
Borunciure BEpOsSTHOCTH CIEAYIOIIMX COOBITU:

a) OJTHO U3 BBIOpAHHBIX YHMCEN — eIMHUIIA; 0) 00a YKciia YeTHbIC.

7. B ypHe 6 6enbix 1 4 yepHbIX mapa. M3 3Tol ypHBI Hayady U3BJICKIU 5 1MI1apoB.
KakoBa BeposITHOCTB TOTO, 4TO 2 U3 HUX OeJbie, a 3 YepHbIe?

8. Ha xaxmoii kapTouke HamucaHa ojHa u3 OykB p, C, T, Y, JI, X. UeTbIpe KapTOUKH
HayTaJ BBIKJIAJbIBAIOT OAHY 3a Apyroil B psa. KakoBa BEpOSITHOCTb, YTO MPHU
BBIKJIA/IBIBAHUU TIOJIYYUTCS CIIOBO «CTYJ»?

9. Halimute BEpOSITHOCTh TOTO, UTO CIy4ailHIM 00pa3oM BRIOpAaHHOE JIBY3HAYHOE
YUCJIO0 MPHU JIeTIeHUH Ha 13 gaeT B ocTaTke 5.

Pasnes 12. YpaBHeHUsS] M HEPABEHCTBA

TekcT 3a1anusa
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Bapuanr 1
7

11

0,725+0,6 +— + —

1. Beruucnure: 1

,25
3 )

0,128 >6—- 0,0345: —
4 25

2. Pemuth ypaBHEHHUS:

1) 24 +5x-120; 2) 3> =x; 3) 2l 3x+2
2 4
3. Pemnth HEpaBEHCTBA:!
1) 4- 2x£1- (4x-1); 2) 27 1ay,
- X
. 12x+5y =15
4. Pemuth cucTeMy ypaBHEHHI: | :
i x-2y=3

5. Pemnre ypaBHEHUS:

1) 5%x-1)> =3- 4x+5x7; 2) Jx+2 =x.

Bapuanr 2
0,425+ 09+ + 1 .
1. Beruucnure: 3 40 220 >j
0,5H4—--0,023: —
5 25
2. Pemmute ypaBHEHHUS:
1) 4x*- 5x- 6 =0; 2)-3x* =x; 3) -l dxtZ
3 6
3. Pemnth HEpaBEHCTBA:!
2x+1
2(1-x)>5x—(Bx+2); 2) 5“ 30,
- X
. 1 x+5y=15
4. Pemuth cucTeMy ypaBHEHUU: | .
i3x-2y=-6
5. Pemmre ypaBHeHUSA:
1) 5%x+2)* =3- 4x+5x%; 2) +/x-11=x.

1.

>

31



INPAKTUYECKHUE PABOTbBI

IIpakTnyeckasi padora

Tema: «KApudpmMeTndeckue JeMCTBUSA HAL YHCTAMM)

Ieab pabdoThbI:

1. ®opmupoBaTh YMEHHS U HABBIKHU BBITIOJIHEHUS JE€HCTBUI HAJ YMCIIAMU

2. ®opMupoBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOI'O YMCTBEHHOI'O TpyAa
3. [IpuBuBaTh YMEHUS U HaBBIKK PA0OTHI CO CIPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHUI CTYJICHTOB MO JJAHHOU TeME

KpaTKne TCOPETUIECCKUEC CBCACHUS .
MHOXECTBO BCeEX YUCCJI, IIPOTHUBOIIOJIOKHBIX HATypaJlbHbIM, HAa3bIBACTCsA
MHOKCCTBOM LECJIbIX OTPHULATCIIBHBIX YHUCCIT . Camn HaTypaJIbHBIC YK CJia IIPpU 3TOM

Ha3bIBAlOT ILCJIBIMH  ITOJIOKUTCIBHBIMHU  YHUCIIaMH . MHO>XECTBO  IIE€JBIX
OTpUOATCIIBHBIX YHUCCII, MHOKCCTBO LCJbIX ITOJIOKHUTCIBHBIX YUCCIT U YUCJIO HYJIb
&

BMECTE Ha3bIBAIOTCS MHOXECTBOM IEJIBIX YHCEI . DTO MHOKECTBO 0003HAYACTCS
Camu HaTypalibHbIE YHCIIa WHOT/A 3alMCHIBAIOT CO 3HAKOM IultoC (1), a uMm
MPOTUBOMOJIOKHBIE BCErjJa MUIIYT CO 3HAKOM MHHYC (—). 3HaK MHUHYC Mepen
LEJIbIM OTPUIIATEILHBIM YUCIOM HA3bIBAETCS 3HAKOM KOJIMYECTBA B OTJIMUMUE OT
3HAKAa BBIYMTAHUSA, KOTOPBIM HA3BIBACTCA 3HAKOM  JEHUCTBUA. 3aJaHHOE
HalpaBlICHUE  KOOPJUHATHOM  MPSIMOM  HA3bIBACTCS  MOJIOKUTEIbHBIM
MPOTUBOIOJIOKHOE HaNpaBJICHUE HA3bIBACTCA OTpULIATEIbHBIM . MHOXKECTBO
HPPALMOHAJBHBLIX YMCeJ - OTO BEIICCTBEHHBIE 4YHCIA, KOTOphIE HE
SIBJISIIOTCS] PAllMOHAIBHBIMHU, TO €CTh HE SBIISIOTCS HU IEIBIMH,M HE MOTYT OBITh
IpeICTaBlICHbl B BUJE JIpoOW m/m, TJle m — IEJI0€ YUCIIO0, N — IEJI0e YHUCTO.
JItobGas Hemepuoanueckas ApoOb SBIAETCS HPPAMOHAIBHBIM YHCIIOM, M JIH000E
UPPALMOHATBLHOE YHCIIO MOXHO 3aMKcaTh B BUJE OECKOHEYHON HENepuoIndecKon
TpoOH.

JIeiCTBUTEIPHOE YHUCIO- BEIIECTBEHHOE YHCIO, - TMOJOXHUTEIbHOE YHUCIIO,
OTPHULIATEIBHOE YHUCIIO WU HYJIb.

IIpaBuiio cj10:KeHUs1 YUCeJ CTOJOUKOM:

1

, ) &'z

/ ) 467
: €L .
£S5 ? 3

i v

UTOOBI CIIOKUTH JIBA YUCIIA, HYKHO:

1. 3anucars aBa yKciia OJHO MOA ApYruM. LlM(psl COOTBETCTBYIOIIUX pPa3psIOB
JOJIKHBI HAaXOJIUThCS HA OJJHOM YPOBHE (€AMHUIBI - MOJ €IUHULAMHU, JECITKU -
noa Aecsaitkamu W T.4.). Ilog HMWKHMM 4uciaoM mpoBecTH uepTy. OOparture
BHUMAaHUE: €CJIM 4Mcia (WIM OJHO U3 HUX) CMEIIAHHOE, T.€. UMEET NECATHUYHYIO
JIPOOHYIO 4acTh, TO JECATHUYUHBIE 3aISThIE TaK )K€ OKA3bIBAIOTCS HA OJJHOM YPOBHE.
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2. Cnoxuth mUGpPel B KAXKIOM pa3psjae, HauMHAs ¢ MJAIIIETO paspsaa (caMmoro
npaBoro). Pe3ynbraTr 3amuchiBaeTCs IMOJ TEM pa3psioM, B KOTOPOM BBIIOJHEHO
cinoxkenue. Eciu pe3ynbTar - ABy3HAYHBIN, HA MECTE OTBETA 3aMKUCHIBACTCS YUCIIO
CAWHUII, a YHUCJIO JIECITKOB MPHUOABISICTCA K CIMHHUIIAM COCEIHEr0 CTapIIero
(HaxojIIerocs cjaeBa OT JaHHOTO) pa3psa.

3. Ecnu ymcna (WM OJHO M3 HUX) OBLIM CMEIIaHHBIC, TO JIECATHYHAS 3aIisiTas B
MOJIYYEHHOM PEe3YJIbTaTe CTABUTCS TOYHO MOJI 3aMATHIMU CJIaraeMbIX.

] 3 r =3

) 1144 ) BIACIRE )
™ {G 5 ;r ﬁ—
Z20 J2.6 F

HpaBI/IJIO BBIYUTAHNUSA YHCEJ CTOJIOMKOM:

’/ & 5 -Z) o
,z

3 Ny
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YT0oObI BEIYECTH U3 OJJTHOTO YUCTA APYToe, HY>KHO:

1. 3anucartp Ba yKcia OJHO MOJ APYTUM. Y MEHBIIAEMOE JOJKHO PacHoIaraThCs
HaJ BeluMTaeMbIM. [[udpbl COOTBETCTBYIONUX Pa3psI0B JIOHKHBI HAXOJIUTHCS Ha
OJIHOM YPOBHE (€IWHHUIIBI - TOJ CAUHUIAMHU, JECATKU - MOJ JECATKAMHU U T.1.).
[Ton HWKHUM 4YKciIOM MpoBecTH 4epTy. OOpaTUTe BHUMAaHME: €CIU 4ucia (Win
OJIHO W3 HHUX) CMEIIaHHOEe, T.e. HMMEeT JECATUYHYI JPOOHYH 4YacTh, TO
JECATUYHBIC 3aIlsIThle TaK K€ OKa3bIBAIOTCA Ha OJHOM ypoBHE. 2. B kaxaom
paspsiiec BbIYECTh W3 IM(PBI yMEHbIIaeMOro IU(py BBIUUTAEMOTO, HAYWHAS C
MJIAIIIEro paspsga (camoro mpaporo). PesymbpTaT 3amuchIBacTCS TOJa  TEM
paspsiIoM, B KOTOPOM BBITIOJIHEHO BhlunTanue. Eciu B kakoM-nbo paspsiie nudpa
YMEHBIIIAEMOTO MEHBIIE, 4eM IMdpa BBIYUTAEMOTO, HYKHO 3aHATh CIUHHILY
cOoCeIHero crapuiero (pacrnoyio)KEHHOTO JIEBEE NAHHOT0) pa3psifia, paBHYIO JECSATH
eAuHuIlaM JaHHoro paspsaa. [locie aToro B paspsiie, OTKyJa 3aHUMAIIH, OCTAETCs
Ha €MHUILY MEHBIIE, a B TEKyIIeM pa3psiae craHoBuTcs Ha 10 equuuil Oosiblie,
YTO JAeT BO3MOKHOCTH BBIITOJHUTH BRIYUTAHHE.

3. Ecnu ymncna (Wi OJHO M3 HUX) OBLIM CMEIIaHHBIC, TO JIECATHYHAS 3aIisiTas B
MOJTYYEHHOM PEe3YJIbTaTe CTABUTCS TOYHO MO/ 3alSATHIMU CJIaraeMbIX.
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IIpaBuJjio yMHO:KeHHS YUCeJ CTOJIOUKOM:
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UT0OBl YMHOXKHTH JIBA YKCIIA, HYKHO:

1. 3anucars nBa yKcia OJHO MOA ApyruM. Lludpsl COOTBETCTBYIOIIUX pa3psIoB
JOJIKHBI HAXOJIUThCS HA OJHOM YPOBHE (€AMHUIBI - MOJ €IUHULAMHU, JAECITKU -
HOJ AecATKaMU U T.A.). [1og HUKHUM 4KCIOM IIPOBECTHU YEPTY.

2. Mnaamryto (kpaiiHioro cripaBa) Hugpy HUKHErO YMCJla YMHOKUTh Ha MJIAJIIYIO
mudpy BepxHero uwucia. Ecim pesynpTaT - JABY3HAuHBIH, Ha MECT€ OTBETa
3aMHCHIBACTCS] YUCIIO €AMHMUII, a YHUCIO JECSITKOB MPUOABISIETCA K CIEAYIOLIEMY
IPOU3BEIAECHUIO, IOJIy4aeMOMY B LIare 3.

3. Mnanuryro mugpy HUKHETO YHUCiIa YMHOXHUTD Ha CIEAYIONIYIO MO0 CTAPIIMHCTBY
(BTOpYIO cpaBa) mudpy BepxHero yuciaa. K mpousseneHno npuOaBiIseTCs: YUCIO
JECSTKOB TPEABIAYLIETO TMPOU3BEACHHS, €CIM B Miare 2 pe3ylbTaT Obll
JNBY3Ha4yHbIM. Ecii mocie CinokeHus pe3ynbTaT ABY3HAYHBIM, ITOCTYHAEM C HUM
TakK ke, KaK B I1are 2.

4. AHaJOTMYHO YMHOXHUTh OCTaBIIKMECS LU(PBI BEPXHErO0 YUCIA HA MIAALIYIO
uugpy HwkHero. Ecnu mudpa BepxHero yucia Obuia nocieAHeil (camoil JieBoid),
IPOU3BEJCHUE 3aMKMChIBAEM MOJHOCTHIO. [lomyyeHO mepBoe  YacTUYHOE
IIPOM3BE/ICHUE.

5. AHaJIOTMYHO YMHOUTh Bce LU(PbI BEPXHErO 4YMCIIA, HAUWHAs ¢ MIIAJIIEH, Ha
KXy U3 OCTaBIIUXCS LU(]p HIKHEro. YacTHUUHbIE MPOU3BEACHUS 3aMUCHIBAIOT
TaK, 4ToOBI MITajIIas udpa 4YaCTUYHOTO MPOU3BE/ICHUS ObllIa HA OJHOM YPOBHE C
COOTBETCTBYIOIIEH LHU(PON HIKHEr0O uuciaa M Ha OJHY CTPOYKY HIDKE
IPEABIAYIIEr0 YaCTUYHOIO POU3BEICHHUS.

6. ClI0XUTh TIOJyYEHHbIE YaCTHUYHbIE Npou3BeAeHus. Mx cymma sBisieTcs
KOHEYHBIM PE3YyJIbTaTOM YMHOXEHHUS.

7. Ecnn oquH uim 00a COMHOXXHTENS UMENH JECATUYHYIO IPOOHYIO 4acTh, TO B
POU3BEICHUU CIIPAaBA OTCUUTHIBAETCS CTOIBKO LHUPP, CKOJIBKO CyMMapHO ObLIO B
JIPOOHBIX YacTsIX 0OOUX COMHOYKUTENEH U CTABUTCS JAECSITUYHAS 3ansTasl.
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IIpaBu.io 1ejieHUs YUceT CTOIOUKOM:
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UToOBI pa3ieTuTh OJIHO YHUCIIO HA JIPYTOE, HYKHO:

1. 3anucate AenuMoe U AENUTENb HA OAHOW CTPOKE, MOCJE Yero pa3leiuTh HUX
BEPTUKAIIBHOM JIMHUEW BBICOTOM B JABE CTpoku. llox nenurenem mnposectu
TOPU3OHTAJBHYIO JIMHUIO, TEPICHIUKYSpHYIO BepTukambHOW. [lox Hel Oymer
3anycaHo YyacTHOe. BHUMaHue: ecnu JenuTens NPeACTaBISIET CO00M NECITUYHYIO
Ipo0b, TO 3amdTas B JEIMMOM M JEJIHUTENEe NEPEHOCUTCS Ha OJHO M TO K€
KOJIMYECTBO Pa3ps0B BIPABO TAK, YTOOBI ACIUTEIb CTaJ LIEIBIM YACIOM.

2. Camy1o JeBy1o HUGppy AEIUMOro CpaBHHBaeM c jaenuteneM. Eciau oHa MeHble
JENUTENsA, TO PAacCMaTPUBAEM YHCIO, COCTABICHHOE M3 JBYX JIEBBIX LU
nenuMoro. Ecimm  3TO  YMCHO  MEHBILIE JENIUTENs, pPacCMaTpUBAaeM 4YHUCIIO,
COCTABJICHHOE W3 TpeX JIEBBIX UG IETUMOTO, U TaKUM 00pa3oM 100aBiIsieM K
paccMaTpuBaeMOMY YHUCITY IUGPHI JEIUMOTO 10 TE€X MOp, MOKa paccMaTpUBaEMOe
YHUCIJIO HE OyJeT O0JIbIIe I PABHO JICTUTEINIO.

3. TlomcuuThiBaeMm, Kako€ MaKCUMaJbHOE KOJIMYECTBO pa3 MOXKHO OTHSTH OT
paccMaTpUBaEMOr0 YKCIA JIEJIUTENb. DTO KOJIMYECTBO Pa3 HY)KHO 3alUCcaTh Kak
mudpy dvacTHoro (mociemnyrorniue U(pbl YacTHOTO OyAyT H00aBIATBCA K
YaCTHOMY CITpaBa).

4. VYMHOXaeM JenuTellb Ha [MOCJIEIHIOK 3alMCaHHYI0 LHU(PPY YACTHOIO.
[IpousBeaeHne nuieM Mo pacCMaTPUBAEMbIM YHCIIOM, KaK JUIsl BRIYUTAHUS ABYX
yucen crondukoM. CreBa nuuieM 3Hak «MuHyc». [loa nmpousBeneHrneM mpoBOIUM
TOPU3OHTAIBHYIO JIMHHUIO, TIOCJE YEro BBIMOJHSAEM BBIUMTAHUE JBYX YHCEIN.
PasHocTh 3anuceiBaeM 101 TOPU30HTAIIBHON JIMHUEH.

5. Ecnu Bce mudpbl IETUMOTO YKE pacCMOTPEHbI, epexoiuM K mary 7. Eciu xe
HET, JOINHKCHIBAEM K Pa3HOCTH CIpaBa CJEAYIONIYIO (€lIe HE PacCMOTPEHHYIO)
udpy AenuMoro («CHOCUM BHU3» 3Ty 1udpy). Eciau nmonyuyusiieecss U3 pasHOCTH
U 3TOU IU(PHI HOBOE pacCMaTPUBAEMOE YUCIIO MEHBIIIE JEIUTENS, TO TOMHUChIBAEM
K 4YaCTHOMY CIIpaBa HOJb U CHOCHM BHM3 CIIEAYIOILYIO (€lle HE pacCCMOTPEHHYIO)
mudpy nenumoro. Tak meicTByeM 0 TeX IMOp, MOKA pacCMaTPUBAEMOE YUCIIO HE
cTaHeT OoJbllie Uiau paBHO Aenutento. [locne aToro Bo3Bpamaemcs k mary 3. [Ipu
ATOM, €CJIA B JACIMUMOM €CTh JIECATUYHAsS IPOOHAsl 4acTh, U B 1Iare 4 mepeHoCUTCs
nepBast 1udpa 3TON 4acTH, TO B YACTHOM CTABHUTCSI IECATUYHAS 3arsiTasl.

7. Bce mudpel JeIMMOro CHECEHbI BHU3, JI€JIEHUE BBINOJIHEHO. YacTHOE 3aIMCcaHo
noj aenureneM. Ecim ocTaToOK OT MOCJIETHETO BBIUUTAHUSA HE PABEH HYJIO, TO 3TO
OCTaTOK OT JICJICHHUSI.
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Ilopsinox mnpoBeaenuss padorThl: Mcronb3dyss TeopeTHyecKue
IPUMEPBHI, BBINOJIHUTH IPEIJI0KEHHOE TPENOJaBaTeNeM 3a/IaHne

FiL i § 4381

it
;

-~

-?’

3ananue 11 padoThlI.
Berauciantes cTOJIOUKOM:

7
3

.

7

CBCACHUA

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
(L1+1T*11)+11*11-11
896-(64356 + 603%3)-123
2543-(23654-702%2)+321

5365291 + 38896544
67443265 + 665633
65875562-4527563
35469763 - 845836
55725 — 36522 + 69026
56543 62257 + 83698
62*125 — 49000:56
36*148 — 6348:16

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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IIpakTueckas padora

Tema: «IIpuban:KeHHbIEe BHIYUCICHU»

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKM BBIYUCIICHUS MPUOTUKEHHBIX BETUYUH
2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa
3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 110 JAHHOU TEME

KpaTtkue TeopeTuyeckne cBeJleHUsN:

1. MeToa rpaHui NpUoJINKEHHOT0 3HAYeHUs] BETHYHHbI.

Haubonvuwee u3z uucen aj, ay,...,a, HA3b16A10M HUMNCHEI ZPAHUYEIl 6eTUYUHBL M,
a HauMeHbuiee U3 Yucei 8y, 8y, ..., 8, — 6EPXHell 2panuyeil.

Ob603Hauum HUIHICHIOI CPDAHULY —d, 6EPXHIOI0 CDAHULY — 8

Tozoa nonyuaem a~m=¢

Hpumepl. ITycts mano 3,8~ x —4,2 . Haiitu rpanuisl Belpaxenns: A) 3x; B) -
2x+5

Pemenue:

A) YMHOXUM BC€ WICHBI JAHHOI'O HEPABEHCTBA HA 3,

3#38< 3%y <3 %49

[Tonyuaem

11,4=3x 12,6

b) yMHOUM Bce 4JieHbl JAaHHOTO HEPABEHCTBA HA -2,
385 2%y < —2%y9

76 <9x <384

[Ipy yMHOXEHHUH HA OTPHUIIATEIILHOE YUCJIO 3HAK MEHSAETCS B IPYTYIO CTOPOHY

[Tonmyyaem
_8,4 {-2X = -7,6

Teneps nmpubaBUM KO BCEM YJICHAM JIAHHOTO HEPABEHCTBA 5
5784 <59x <5756

[Toyuaem

=34 <xi15< 26

OTBET, ) 11 4= 3x <12,6;6) /% < -2x+5 <-2,6

1

Ipumep 2. Iycts nano 6,2 x = 8,4 . HaiiTi rpaHHIbl BETHYHHEI *.
Permenue: X~ 0

11 1 5

Tak Kak X~ 6,2 T0* 6Zpum* 31
1 1 1 5

Ho x= 8,4, To ® = B4y » = 42

[Tonyuaem
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70, 156...%0,16

<31; 42 w()’
=

'F‘|UI

pd

<2
X

5
1

19...%0,11 ; 2

5]

1
1

[Monyuaem 0,11 % = 0,16
1

{_
Otser: 0,11 *=0,16

Ipumep 3.

e =
I'panunbl cyMMbl a+B my+tn; a+tB my+tn,

Havitu rpanuiel cymmel a+B, eciu
12a~1,4

1,558 < 71,1

Pemenue: cioxuM Mo4wieHHO 00a BEIPAKECHUS
1,2-1,5% a+B =1,4-1,1

[Tonyuum

03%a+p <03

Orset: -0,3< a+s <03

IIpumep 4.

= =
I'panunbl pa3HoCTH 2-B My —N; a-B M- Iy
Havitu rpaHuiel pa3HOCTH a-B, €CIIU
32%a< 72,8
1,558 =1,7
Pelienne: BEIYTEM BBIpaXKEHUS KPECT HA KPECT
32-1,7 a8 < 23815
[Toyunm
49%ap < 43

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

Ipumep S.

=

| ] ﬂ: | ] | ]
I'paHunbl Npou3BeAeHUsi a BMyN; aB My Ny

Haiitu rpaHuIibl MPOU3BEICHHS & B, €CITH
2,15a™2.,6

12814

P CIIICHUC: HepeMHO)KI/IM JAHHBIC ITOYJICHHO
2,1'12%a'B=2,6'1,4

2,52 a’B 3,64

Otser: 2,52 a'B 3,64
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IIpumep 6.
« My =
S EEEE
I'panuubl yactHoro < ™2 &
[+

my

ny

Havitu rpanuipl 4acTHOTO =
3,8%a™4
245826

Pemienue: MOACIIMM BBIPAXKCHUA KPCCT HAa KPECT
38 g 4

25 22
<
14516

Orser: 1,4 === 1,6
2. To4HOCTh NPUOJNKEHHBIX 3HAYCHUH BEJIMYMH.

+
X=a " h
B mpaktuke B KayecTBE MNPUONIKEHHs] BEITWYMHBI X MOXKHO B3AThb CpelHEe
apu(pMETHIECKON HIKHEH M BEpXHEW TpaHUIl dTOTO YMCIA, T.€. €CIM M3BECTHO,

grom; —x = my, TO IPUMEM

1y +1lg
a= i
Torna

|m1 — mig I
h= A

IIpumep 7. Boraucnuth npuOIMKEHHOE 3HAYCHNUE BEIMYUHBI X , PABHOE CPETHEMY
apu(pMETHIECKOMY TPaHUI] M YKa3aTh TOYHOCTh ATOTO MPUOIKESHHS , €CITU
3,6°x73,8

3.6+3.8 13.6— 3.8l

a= 2 =37:h= 2 =01:;x=3,7%0,1

OtBert: X = 3,7 + 0,1

3. OTHOCUTEJbHAS MOIPEHIHOCTb.
Fal

W = x

T.k. B OOJILITUHCTBE CJIy4acB UCTUHHOC 3HAYCHUC BCINYMWHBI X HCU3BCCTHO, TO HA

IMPAKTUKC OTHOCHUTCIIbHYIO IMOTIPCITHOCTL OHOCHUBAKOT HCKOTOPBIM YHCIOM 'E,

OOJIBIIMM 3TON MOTPEIIHOCTH.
h

£—lal h=clal
€. rpaHuIa OTHOCUTEILHOM MOrPENIHOCTH

IIpumep 8.Ilycte x = 42,1 + 0,2 . BBUUCIUTHL B MPOIEHTAX TpPaHULLY
OTHOCUTEIHLHOM MOTPEITHOCTH MPUOTMKECHHOTO 3HAYCHUS BEJTUIHHBI X.

Pemenme: x = 42,15 0,2

a=42,1%=02

h 0,2

£=lal =421=0,004 = 0.4 %
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Oter: £=0,4 %

Ipumep 9. Haiinure BEpXHIOIO M HIKHIOK TPaHUIbL, €CIH MNPUOIMKEHHOE
3HAQYEHUE YKCIIA U OTHOCHUTENIbHAS MOTPEHIHOCTh a NMPOLEHTAX COOTBETCTBEHHO

paBHbl: a=18; £=1%
Pemenue: £ =18 “0,01 =0,18
a=18F=0,18
m=a-F=18-0,18=17,82
my=a+F=18+0,18=18,18
17,82 =x =18,18

Otger: 17,82 =x = 18,18
IHopsinok nmpoBeneHusi padboThI:

HCHOJ’ILSYSI TCOPCTUUCCKUC CBCACHHA W IIPUMCPBI, BBIIIOJHUTL IIPCIJIOKCHHOC

npenojaBaresieM 3aJaHue
3ananue 1Jis1 padoThbI.

1 BapuaHT

2 BApUAHT

[Mycts mano 3,4< x < 3,9 . Haiftu rpanubt
BbIpakeHus: A) -3x+2

Ilycts nmano 3,2< x < 3,6 . Haiftu rpanuib
BBhIp@KEHUS: A) -4x+3

IIycte mano 5,9< x < 7,4 . Haiitu rpaHunbl

1
BCJIMYHNHBI 3

[Iycts mano 6< x < 8,2 . Hailtu rpaHuusl

1
BCIINYHHBI X

Haiitu rpanunel cymmel a+B, €Ciiu
1,8<a<24

-1,3<B <-0,8

Haiitu rpanunbl pazHocTu a-B, €Cliv
-34<a<-29

1,4<B<1,9

Haiitu rpanuiel cymmel a+B, €Ciiu
1,6<a<l1,9

-1,2<B <-0,6

Haiitu rpanunel pazHocTy a-B, €Cliv
-3,1<a<-2,6

1,2<B<1,5

Haiitu rpanuiisl Ipou3BeIeHUs a-B, €CIIU
2,4<a<2,6
1,4<B<1,8

Haiitu rpanuisl mpousBeIeHUs a-B, €CIIU
2,3<a<2,8
1,2< B <1,6

o a
Haiitu r PaHULBI YaCTHOT'O B

o a
Haiitu T'paHUIIbI HaCTHOI'O B

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

2,2<B<2,5 2,6< B <2,8

Braucinuts HpI/I6JII/I)KeHHOG 3HayeHue | Beruuciaute HpI/I6JII/I)KeHHOG 3HAYCHHUC
BCJIIMYHNHBI X . PaBHOC CPCAHEMY | BCIIMYHHBI X . PaBHOC Cpe€aHEMY
apupMeTHYeCKOMYy  TpaHMIl W  yKa3aTh | apU(PMETHYECKOMY  TpaHUI] M  yKa3aTb

TOYHOCTHB 3TOT'O HpI/I6J'II/I)KCHI/I}I , €CCJIIN
3,4<x<3,9

TOYHOCTH 3TOT'O l'IpI/I6J'II/I)KCHI/I$I , CCJIN
3,2<x<3,6

I[Iyctp X 37,6+ 0,2 BBIYUCIIUTh B
MPOLIEHTAX TPaHUILY OTHOCUTEITHHOMN
HOTPEIIHOCTH  MPHUOJIMKEHHOTO  3HAYECHUS

BCJINYHHBI X.

I[Iycte x = 38,1+ 0,2 BBIYUCIIUTh B
MPOIICHTaX TPaHUILY OTHOCUTEITEHOMN
HNOTPEIIHOCTH  MPHUOJIMKEHHOTO  3HAYCHUS

BCIIMYUHEBI X.

Haiinure BCPXHIOKO M HUXKHIOIO I'PaHUIIbI, CCJIN

Haiinure BCPXHIOKO M HUXKHIOIO I'PaHUIIbI, CCJIN
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MpUOIHKEHHOE 3HAaYEHUE yucia u
OTHOCHUTEJIbHAs TOTPEIIHOCTh a MpPOLEHTax
COOTBETCTBEHHO paBHbL: a =24 ; ¢ =4%

NpUOIIMKEHHOE 3HaYEHUE yucia

u

OTHOCHUTECJIbHAA TIIOIp€IIHOCTh a MPOHCHTax

COOTBETCTBEHHO paBHbL: a =32 ; & =3%
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IIpakTueckas padora

Tema: «KopHu u cTeneHm»

Heab padoTsi:

1. ®opmupoBaTh YMEHHS M HABBIKU BBIYMCICHUSI KOPHEN U CTENIEHEU

2. ®opMuUpoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TpyAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 110 JAHHOU TEME
IlepeyeHb CIpaBOYHOM JTUTEPATYPHI :

1. Anmumos L. A. u ap. «Anrebpa u Hayana ananuza 10-11 xa», M: [IpocBemienue ,
2008

2. Hopodeen I'.B. «COopHUK 3a1aHuii 17151 TPOBEACHUS MMCbMEHHOTO 3aJJaHUs 110
marematuke 11 xm», Mocksa, [dpoda, 2004

3. AnteiHoB I1.M. «2600 TecToB M MPOBEPOYHBIX 3aJaHUM MO MaTeMaThuke», M:

Hpoda, 1999
KpaTtkue TeopeTndeckune CBeIeHUA:
Onpenesienue. KopHewm n-ii cTeneHu u3 ynciia a Ha3bIBAETCS TAKOE YUCIIO, N-A

CTENEHb KOTOPOTO paBHa a.
CBoiicTBa KOpHSI N-0¥ CTEMEHH.
*j_”= [a, ecn #=2k-1, Wke N, Yacs R

L ecnE n =2k, ¥ke N, Yae R

i
& Yab=Na¥ BN 4 0,b@0,ab BR
o Ha
- Y E\E,nEN,aO,b>0,a,bﬁR
- W=({E}m,n,mﬁN,a@0,aﬁR
Y x”'{“‘_m=“‘;=“‘k, nmbkBENk=m:n as 0,a R

a” =“k§f“_r, nmbkrBNm=nk+r,0<riXnl, a0,a FR
6. %=M¥’G, nmBN, a 0,a BR

7_”«."{r1_”=ifa_’, nmp qgkBNm=k,n=k, a0,a R
8.@'@=wa,n,m,p,qﬁN,aO,ast
@3@=HW, nmp qBEN, a®0,a R

HpHMep
1) v—7r «/W v— Fl—

325 256.4_ V64 _4
625 625
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3) 52 7j(573)7 =53 = 125
3

4

12
4) V4096 = V4096 = v212=2
4
5 (Vo) =vo2 =[1-1

Onpenenenne. Cmenenvlo yucia a ¢ HaMypaibHulM HOKA3amenem n, OOTbUUM
1, Haszwigaemcs npouzgeoenue n MHOMCUMeENel, KaXCObll U3 KOMOpPuIX paeeH da.
Cmenenvio uucna a ¢ noxkazamenem I Hazvigaemcs camo Yucio q.

Crernedb ¢ OCHOBAaHUEM @ M MOKA3aTeJIEM 71 3alUChIBaeTCs Tak: @ . Yuraercd “ a B

99, ¢

CTEIIeHHU 1 ”’; “ n- s CTEeNCHb Yncaa a .

[To onpeneneHnto CTENeHu:
1 —
a' —a

a’=aea
a’ = aeaca

a*=ae acaca

............

Haxoxaenue 3HaueHus1 CTETIEHU Ha3bIBAIOT 860386€0CHUEM 6 CHENEHb.
1. Ilpumepsbl BO3BeIeHHS B CTENEHb:
33=30343=27
0*=020200=0
(-5)=(-5)(-5)*(-5)=-125
16

7' =7 2.JIpeacraBbTe B BUAE KBaapara yucaa: 25 ;0,09 ; 49

16 (4)2
25=52:;0,090=(03); 4 ¥ .
3. IlpeacraBbTe B BUAE Ky0a umMcJia:
27;0,001;8.
27=33%;0,001=(0,1)*;8=23.
4. HaiiTy 3HaYeHUA BbIPAKEHUIL:
a) 3+ 10° =3¢ 10+ 10+ 10 = 3+ 1000 = 3000
0) -2+ (-3)=7
24=16
(-3)7=9
-16+9=7
IHopsinok npoBeaeHusi padoThI:

Hcnonb3ysi TeopeTHYeCcKrue CBEJACHHUS W TPUMEPHI, BBHINOJIHUTH MPEIJIOKEHHOE
Mperno/iaBaTesieM 3a1aHue
3ananue 115 padoThI.
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Beruucnurs :

1 BapuaHT

2 BapHaHT

1.HajignuTe 3HAYCHHUSA CTEIICHHU:

3
a) 10°; B)(-8)%; 1) 3,2% ) (1%) ;
2. llpeacTaBbTe B BHE KBaJApaTa WM Kyda
YHCJII0:
a)25; 0)-64; B)2,89; 71)0,027;
3. IIpencraBbTe B BHIE CTeIeHH
npou3BeJeHue:

AL S N R A
B)Xﬁﬁ; r)y“y“www“y;
1) x° x%; e)y'y’; K) 2024
3) m? m’ m? ; w) x6 - X - x7;

K) (<7) - (=7 (7).
4. IIpeacTaBbTe B BHjIE CTENEHH YaCTHOE:
a) x8: x4 0) (-0,5)'?: (-0,5)%;

B) X° : X3; r) y':yl n)26:24;
B8 B0

€)c—+:C—+
e3g e3gp

5 . Bbluucaurs .
2
2 (3) 13- 053
6) 3000 - (0, 2)3 (- 2)6

1.HajinnTe 3HAYECHHUS CTENICHU:

)75 B0 54 m(-3)%

2. IlpeacraBbTe B BHAe KBajgpara HJIH
Ky0a yucJio:

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

3. IlpeacraBbTe B BHJE CTeNeHH

Npou3Be/IeHue:

a) 6X6X6X6X6; 0) (-4)X(-4)X(-4);

B)X XX XXXXXX; T)
YXYXYyXyXyXyXyxy;

m x° x% e)y'y’; #) 2728,
3)m3m7m2 : I/I)XS' x4 - XS;

K) (- (4 ().
4. TIpeacraBbTe B BAjE CTENIEHH YaCTHOE:
a) x%: x3; 0) (-0,3)? : (-0,3)%;

B) X% : x% Ny :y% m)3°:3

8 5

2. 3\ (3

9 ()
5 . BLIUMCIUTD.

2\2 1

a) (5) 25— (0,60
©6) 5000 - (0,3)* — (-3);

)(024)3 (-3 1) 34-2% ;)82 :(-3);

- 4
B) =2 (-3)%; 1) 5% 32 ) 6’: 4. e) 8X 7% xK) (-9+2)°; 3):_;
(04)2 ’ o ( 3)8 2\
- 3 6 1(=0,2)°, 5) . 5
e) 3%2’ )K) 10 7. ) 6_4’ H}(_02)59 K) 3 4 ° H) 5 3
, ; O ' (=3 ()
2 2 I
)(05 K)(‘a) . H)@ . 3Y 10
6’ 4 3 2 4 2. .
R 0eE W
- ~ A3 16
w2 3w 2T 0)a’-a-a'a; m) (8x)%; p)p-p'-p%
o)a*-a-a‘a; m)(7x)?; pp-p*p% c)c- ¢ 7)1 T - (11
c)c-c-c; )T 1 (12)% - 1° y) @) (4»° b) = - (%)’
y) (23)7 (25)3 L)X - () x) (p)*:p’; m)(5%)?* - (5% : 5.
x) (p)*:p m(3%) - (3%)°: 3"
BI:I‘II/ICJ'II/ITI). Boruncnuts:

1) a){)/g-‘r)/zl; 6)?/;22:?/2;3)5/%; r)
V32768, (V32)°.

1) a)m-ﬂ; 6)7%:5\/;;
2y w Vst V1063 ndZ)>
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IIpakTueckas padora

Tema: «CreneHb ¢ pAIMOHAJIBHBIM TOKa3aTeJeM»

Heab padoTsi:

1. ®opMupOBaTh YMEHHUS U HABBIKM PEUICHUS YIPAXKHEHUW MPUMEHSS CBOMCTBA
CTENEHU

2. ®opMHpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIBHOIO YMCTBEHHOI'O TPY/a

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEeHb OCTATOYHBIX 3HAHUM CTYAEHTOB 110 JaHHOU TeMe
IlepeyeHb cipaBOYHOM JIUTEPATYPHI :

1. AmumoB 1. A. u np. «Anredpa u Havana ananuza 10-11 ki», M: IIpoceiienue ,
2. Hopodeen I'.B. «COopHUK 3a1aHuii 17151 TPOBEACHUS MMCbMEHHOTO 3aJJaHUs 110
marematuke 11 kim», Mocksa, [poda,

3. AnteiHoB I1.M. «2600 TecTOB M POBEPOYHBIX 3aJaHUN IO MaTEMAaTHKEY,
KpaTkue TeopeTnuecKkue CBeCHHS:

Hanomnum, umo payuonanvHoe 4ucio r — 3o 4ucio

eu()a , 20e m — yeoe, n — HAmypaabHoe Yucio.

Bce CBoﬁCTBa CTENEHH C HaATypaJbHBIM IOKAa3aTeJeM BEpPHBI ISl CTENEHU C
JI00BIM paliOHAIBLHBIM MTOKA3aTeNIeM U MOJ0KUTEIbHBIM OCHOBAaHUEM.

A MMEHHO, /IS JIIOOBIX palluOHATBHBIX YUCEN p U ¢ U 100X @ > 0 u b > 0 BepHbI
paBEHCTBA:

CBoliCTBA CTENCHU:
n m

ap ag :ap+g

ap : ag :ap‘g
(ap)g = apg

(ab)P = aPbP

1 19
3. 63)%4 = 163*4 - 164 —23=38

(1
2
4 243—(2943)1 23— 432 = 4V9
IHopsinok npoBeneHusi padoThI:

HCHOJ’IBSyH TCOPECTUUCCKUEC CBCACHUSA W IIPHUMCPBI, BBINIOJIHHUTL IPCIJIOKCHHOC
IMpernogaBaTcijicM 3alaHne
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1 BapuaHT 2 BapuaHT
Beruucnants Beruncnuthb
il 1 T 1
82 * 82 112 * 112
2 1 2 1
163: 162 253 252
2 1 2 1
273 : 273 643 - 643
120 112
(164) 4 (814) 4
1 -1
(81 = 16)4 (81 x6)4
1 T 1
e 1\-1.09>
164 * 252 : (15) 1 92 :
273 2 1
—)° (27 *8)3
1256
1*5 —4 11
73 73 54 54
72 52
7%1 . 711_2 . 7—13 21,3 * 2-0,7 * 21,4
250,3 * 51,4 40,7 * 2—0,4

YOPOCTUTH BBIPAKEHUE

YHOpPOCTUTH BBIPAKECHUE

(XO,S . yo,S)XO,Sy + (Xy3)0,5

11
(x5 + YOOy - (x2 yo)°
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IIpakTueckas padora

Tema: «CreneHsb ¢ 1eficTBUTENbHBIM MOKA3aTeJIEM)

Heab padoTsi:

1. ®opMupOBaTh YMEHHUS U HABBIKM PEUICHUS YIPAXKHEHUW MPUMEHSS CBOMCTBA
CTEIEeHH

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHUU CTYJICHTOB MO JAHHOU TeMe
KpaTtkue TeopeTuyeckne cBeJleHUsN:

[Ipu m06om x € R u mobom a > 0 creneHb a* ABISETCS MOJIOKHUTEIbHBIM
JNEUCTBUTENBHBIM unciioM: @* >0 npu x € R, a > 0.

Ecnu ocHoBanue crenenn a = 0, To creneHps (F onpeAenstoT ToabKo mpu x > 0 u

cunrart, uto 0* = 0 mpu x > 0. Hampumep, 0v2 =0, 0% =0.IIpu x <0
BeIpaxkenne X He mMmeeT cmbicna. Hampumep, Boipaxenus 07 072 cmpicna ne
MMEIOT.

HpH TAaKOM OIIPpCACIICHUU CTCIICHU C I[GﬁCTBPIT@HBHLIM IMTOKAa3aTCJICM COXPAHAIOTCA
BCE€ M3BECTHBIC CBOMCTBA CTCIICHU C PpadruOHAJIbHBIM ITOKA3aTCJICM.

(a 3-1 )V3+1
IIpumep 1. YOpocTuTs BeIpaKeHHUE | ~~—F——
aV5-3 g4-V5
> IIprMeHss CBOMCTBA CTENEHU C IEUCTBUTEIBHBIM II0KA3aTENIEM, IT0Jy4aeM

@31 (B (3 o .
a 5-3 *a4_\/§ am a

s mo6oro a > 1 u moboro x > O yucno ¢ o6onpme 1, T.e.a* > 1 npua > 1,
x> 0.

C moMOIIBI0O CBOMCTB CTENCHHM C JACHCTBUTEIBHBIM IIOKA3aTEIEM JIOKa3bIBACTCS
ceayolas TeopemMa:

Teopema. Ilyctb a> 1 ux; <x, Tormaa* <a*%

CuaenacrBue 1. Ilycts 0 <a <1wmx; < x, Torma a*’ >a’*.

CaeacrBue 2. Ilyctb a > 0, a # 1, a¥'=a*.

Tormax; = x,.

CaenctrBue 3. Ilycts 0 <Xx; < x,. Torma ecnu p >0, To x*; < xP, aecnu p <0,
TO XP; > XxP,.

Takum o0OpazoM, mpu BO3BEICHUHM HEPABEHCTBA C TMOJOXKUTEIHHOW JIEBOM W
MOJIOKUTENILHOW MPaBOM 4YaCTSIMU B IMOJIOKUTENIBHYIO CTETIEHb 3HAK HEPABEHCTBA
HE MEHSETCS, a MPU BO3BEICHUM B OTPUIIATEIILHYIO CTETNEHb 3HAK HEPABEHCTBA
MEHSETCS Ha MPOTHBOIIOIOKHBIN.

CBoOliCTBA CTEeNEHU:
n m

aP a8 :ap+g
ap : ag :ap'g
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(ap)g = apg

(ab)P = aPbP
a’=1
al =a
ayp _ af
@'
a"=1
an
IIpumepsi :
1 3 143 4
5. Tak74=7 4 =74=T1 =7
21 1
6. 93:96=92=v9=3

1 19 3
7. (163)7*=1634=164=23=8
2 2 2 3 3
8. 243 =(2%+3)3 =22%33 =4y 32 = 4V
IHopsinok npoBeaeHus1 padoThI:
Hcenonp3yst TEOpETHYECKHE CBENCHUS W NPUMEPBI, BBINOJHHUTH MPEII0KEHHOE

MpernogaBaTciicM 3a/laHreC

3ananue 15 padoThI.

3azlamle YIIPOCTUTD BBIPAKCHUC, BBIYHUCIIUTD

V5 . g5
(a|3)2+‘/g

V8 . g8
(a|3)3+‘/g

(al+\/; )1—\/5

(a1+\/; )1—\/3

@3-8Y%)(aV3+8"5)

@2-8Y35)(a'2+8"5)

a\/§ « al—\/§

a«/? . al—\/?

a\/7+1 % a\/7—1

a\/§+1 <% a*/?—l

(51+\/; )1—\/5

(71+\/; )1—\/5

42—3‘5 % 64\5

52—3‘/1_0 % 125‘/1_0

123+\/g

33+\/g " 42+\/g

153+

33+\/§ " 54+\/g

(B‘ll—o)‘/l_0 : B2

(B‘ﬁ)‘ﬁ : B2

41+\/; " 23—\/57 *2—2—\/g

1617 o« 207 g2 7

(a%/Z:/;ﬂ )1—3\’/5

(af/g+§/2+1 )1—3/71
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IIpakTueckas padora

Tema: «Onpenesenue jorapupma»

Heab padoTsi:

1. ®opmMupoBaTh YMEHHUS U HABBIKU PEIICHUS JOorapu(pMoB

2. ®opMHpOBaTh YMEHMS U HABBIKM CAMOCTOSITEIILHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHUM CTYJIEHTOB IO JAaHHOU TEME
Kparkue Teopernyeckue CBeIecHUA:

Onpenenenune: Jlorapu@mMoMm MONOKUTENBHOTO YKcia b 1o ocHoBaHMIO a, rae
a> 0, a#1, Ha3pIBaeTCA MOKa3aTellb CTENEHU, B KOTOPYIO HAJ0 BO3BECTH YHCIIO a,
YTOOBI IMOJIYYHTE b.

log,b=x
a*=b

IIpumepl: Boruucouts log, 8
log, 8=x

ITo onpenenenuto Jorapudma
2%=8

2x=23

X=3

[Tonmyuaem

log,8=3

Omnpenenenue jgoraprudma MOKHO KPaTKO 3amucaTh Tak:

a loga b=b

DT0 paBeHCTBO cmpaBeiuBo npu  b>0, a<0, a#1. Ero oOblYHO Ha3BIBAIOT
OCHOBHBIM JIOTapU(PMUIECKUM TOXKJICCTBOM.

IIpumep 2. Boerunciuthb
4log4 5=5

—2log35_(alogz5y-2—g-2_1
3 (3l0835y2=52=L

IIpumep 3. Pemuts ypaBaenue logs (1 — x)=2
ITo onpenenenuto norapudma 32=1-x; -x=9-1; -x=8 uam x=-8
OtBet: X=- 8

IHopsinok nmpoBeaeHusi padoThI:
Hcnonb3yss TeopeTHUuecKue CBEACHUS U MPUMEPBI, BBINOJIHUTH MPEII0KEHHOE
npenojaBaTesieM 3aJaHue

3ananue 11 padoThl.
1 BapuaHT
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3agaHue BBIUKCIUTH JIOTAPU(PMBI:

log,32 ; logzi ; log, V8 ;
logs9 ; loglzl7 ; log3§/§ ;
° 3
log,416;1og116 ; logyV4 ;
4

log=125 : log; = : log, 36 .
85 8%625 86

3ajaHue BBLIYHCIIUTE:
5log520 . »3logy7 . 1 ¢glogs3. n2+logy9 . 32-logz7

3amanue peunTh ypaBHEHUE:

logs (1 - x)=3
log, (x —5)=2
log¢ x=3

3aganue 11 padoThlI.
2 BapuaHT
3agaHue BBIUMCINUTD JOrapu(Msbl:

log, 64 ; logzé ;1og23/Z;
logs27 ; logl;—1 ;log33/§;
3
log, 64 ;log:116 ;logﬁﬁl;
4
log=3125; lo 1i;lo 1
85 g525 86316

3anaHne BBIYHCIIUTD!:
4108417 . 72logz9 . glogy5. 32+logz4 . »3-log,6

3ajanue pelmInTh ypaBHEHUE:

log, (1 — x)=3
logs (5 — x)=2
logsx=4
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IIpakTueckas padora

Tema: «CsoiicTBa Jorapudpmon»

Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKHM TPUMEHEHUS CBOWCTBA JOrapudMOB MpHU
pelieHuu J1orapupmMoB

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckmne cBeIeHUA:

[Ipu BbITIOTHEHUU TIPEOOPA30BAHUM BBIPAKECHHM, COJAEPKAIIUX JIOTapU(PMBI, TPH
BBIUMCJIEHUSAX M MPHU PEUIEHUH YPABHEHHWHM 4YacTO HCHOJIb3YIOTCS Ppa3IMYHbIC
CBOICTBA JIOrapu(pmMoB.

PaccmMoTpyM OCHOBHBIE M3 HUX.

ITycth a>0, a#1, b>0, ¢>0, r- mo6oe AeiicTBUTENBHOE YKCIIO. Toraa crpaBe BB

bopMyIIBL:

log,b + log,c =1log,bc
log,b -log,c= logag
log,b"=rlog,b

log»b = % log,b

IIpumep1. Beraucnurs:
log¢18 +loge2 =logg36 = 2
IIpumep 2. BerunuciauTs:
10g1248 - 10g124 = 108’124;1—8 = loglz 12=1
IIpumep 3. Beraucaurs:
1

logs37 = %logg, 3= %*1= %

IIpumep 4. Boruucnurs:
— _1 _1 —
logg2=log,s2= 3 log,?2 = 1=

Q=

IIpumep S. Berauciaurs:
logsV3 - %log5 12 +logs50 = 10g5%*50 =logs25 =2

IHopsinox npoBeneHus1 padoThI:
Hcnonp3yst TEOpETHYECKHE CBENCHUS W IPUMEPBI, BBINOJHHUTH IPEII0KEHHOE
IIPETIOaBaTEIEM 3aJaHHAE

3ananue 15 padoThI.
1 BapuanT

3agaHue BBIYUCIUTH:
logy05 +10g1020 ;
log1025 + log1040;
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10g2 64 - 10g24 5
log, 8 - log,2;
log13\/6 169 ;

logz\/6 128;

log,12 - log,15 +1og, 20 ;

log112 - log115 + log, 20;
2 2 2

3
%log7 36 —log; 14 — 3log, V21 ;

2logs6 - % log5400 + 3log3%/4_5 :

3ananue 11 padoThlI.
2 BapuaHT
3agaHue BBIUNCIIUTH:

10g1025 + 10g104 )

loglo 50 + 10g10 20,

log,16 - log,4 ;

log,8 - log,4;

log11 V121 ;

10g3\/6 243;

log,12 - log,15 +1og,20 ;
log1612 - 1og1615 + 1log1420;

Nog,36 - log; 14 - 3log13/ﬁ ;
277 7 7

2log 6 - % log;400 + 310g13/E .
3 3 3
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IIpakTueckas padora

Tema: «Jlorapudmuyeckre ypaBHeHHsI 1 HEPABEHCTBA)

Heab padoTsi:

1. ®opMupoBaTh YMEHHUSI U HaBBIKM PEILICHHS JOTApUPMUUYECKUX ypaBHEHHUUN U
HEPABEHCTB

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckmne cBeIeHUA:

PaccmoTpum pernieHue orapuMUIecKuX ypaBHEHHN Ha IpUMepax.

Mpumep 1. Pemuts ypasrenne 108 ox+1)=2
0.0.JL x+170

x~-1

pemenne: 10810(x +1) =2

10 OTpeICICHHUIO JIorapruQma MoTydaeM

x+1=10?

x+17=100

x—100-1

X~ 99

99 Goxpiie yeM -1, 3HAYNUT OH HACT B OTBET
OtBet: X~ 99

TMpumep 2. Pewnts ypasuenue 08201 F1) 4 log;(x+3) — 3
[IpeoGpasyeM JIEBYIO YacTh 110 CBOMCTBY JI0rapu()MoB log, b log,c _log, be
[Tonyunm

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

Tak kak Jr000€ YKUCII0O MOXKHO 3amucaTh B BHJE Jiorapudma, TO MpeacTaBuM 3 B
BU/IE JIorapu(ma C OCHOBaHHUEM 3 , MOIYYUM

logg[.‘c + 1] (X+3): 3

[To onpenenenuto norapudma moxyqaem

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

YMHOkaeM CKOOKH

X2 +4x+3 =8

X2+ 4x-5=0

J=42-4*1*%(-5)=16+20=36"6

Xlzl; Xy = -5

Tax xak ypaBHeHue (2) sBIsIeTCS CJIEACTBUEM HCXOAHOTO YypaBHEHHUS, TO
HE00X0IMMa MPOBEpKa.

Xlzl

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

log,2, log,4 _ 3

1+2=3
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3=3

DTOT KOPEHb MNOJIXOAUT

Xy = -5

logy(—5+1)  logy,(—5+3) 3

CkoOKM MOJy4yaroTcsl OTpUIATENIbHbI, U MO3TOMY JieBas 4acTh ypaBHeHus (1) He
UMEET CMBICIIa, TO €CTh X=-5 HE SIBJISIETCSI KOPHEM 3TOT0 ypaBHEHUSI.

OtBeT: X;=1

IIpumep 3 . Pemuth ypaBHEeHHE
[IpupaBHUBas BbIpa)KEHUS, CTOSIIME 10/ 3HAKOM Jorapudma, momydaem

3x+4 = 5x+8

3x-5x=8-4

-2x=4

X=-2

Boinonusiss mpoBepky, yOexpaemcsi, 4YTO NHpU X=-2 JeBas M IpaBas YacTu

HNCXOOHOTO YPAaBHCHMA HC NMCIOT CMbICJIA.
log,(—6+4)_ log,(—10+ 8)

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

OTBeT: KOpHEH HET.
[Tpu u3yuenun norapu@mMuveckoil GPyHKIIMN paccCMaTPUBAINCh HEPABEHCTBA BU/I

log,x <3 p i 108ax >y, [IpuBenem MIPUMEPHI pelieHus Oonee
CJIOKHBIX JIOTAapU(PMHUYECKHX HepaBeHCTB. OOBIYHBIN CIOCOO pEIIeHUs TaKhX
HEPABEHCTB 3aKJI0YAETCS B MIEPEX0ie OT HUX K 0o0Jiee MPOCTOMY HEPABEHCTBY WIIU
CHUCTEME HEPaBEHCTB, MMEIOIIEH TO K€ caMOe€ MHOXKECTBO PEIICHHH, TO €CTh K

PaBHOCUIIBHOMY HEPABEHCTBY WJIM K PABHOCUJIBHON CUCTEME HEPABEHCTB.

pumep 1. Peruts HepaseHcTBo 1082 (x—3)+ log(x—2) =1

271, 3HAK He MEHSETCS B HEPABEHCTBE
g—3>0

0.0J1: ¥ =2 >0

{x >3

X = 2H0quaeM OTCroaa X} 3

Perrenue mo cBoiicTBaM jgorapuMoB MoJydacm
log,(x—3)(x—2) =1

(x-3)(x-2)=2!

X2-5x+6-2= 0

X2-5x+4= 0

X2-5x+4="C

JI=5%-4%1*%4=25-16=9"3

Xlzl, X2:4

Y(0)=0-0+4=4

[Tonyyaem 1=x=4

CoBMelIas 3TOT OTPE30K C IPOMEKYTKOM X — 3, oJiy4aem

3 x4
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OtBet: 3°x=4

IHopsinok npoBeneHus1 padoThI:

HCHOHBByH TCOPECTUUCCKUC CBCACHHA W IIPUMCPBI, BBLIIOJHUTL IIPCIJIOKCHHOC

MpernogaBaTciicM 3a/laHnC

3aganue 1J1s1 padoThbI.

1 Bapuant

2 BapuMaHT

log,(2x— 1)=3

logq9(4x +5) — logy9(5x+2) =0
logs(2x + 1) =log313 + logs3
logs (4 — 2x) - logz2 <2
log,(x—1) + log,(x +4) <log,6

log, (x +3) =4

logz(5x +3) — logs(7x+5) =0
10g10 (X + 3) = loglo 10 + logm 25
log,(2x +1) -log,3 <1
logz(5-x) + logz(-1-x) >3

3 BapuaHTt

4 BapuaHT

logs(x—2) =2
logs(2x +4) — logz(4x+12) =0
loglo (5X + 2) = 10g106 + 108’102
10g3 (6 - 2X) - 10832 <3
logs(x-2) + logz(x+6) >2

logs(x +4) =2
log1p(X+2) = logg(2x+6) =0
log, (7x — 4) =log,4 + log, 13
log1(2x - 1) -log116 > 5

2 2

log, (x —2) + log,(x-3) <1
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IIpakTueckas padora

Tema: «Axkcuomsbl crepeomerpun. CiiecTBHS U3 AKCHOM))

Heab padoTsi:

1. ®opMupoBaTh YMEHUSI U HABBIKU PEIICHHS TECTOB U 3a7a4 C UCIOJIb30BAHUEM
AKCHOM CTEPEOMETPHH U CIIEICTBUI U3 AKCHOM

2. ®opMHpOBaTh YMEHMS U HABBIKM CAMOCTOSITEIILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. Onpenenuts YpOBEHb OCTATOYHBIX 3HAHHUM CTYJIEHTOB M0 TAaHHOU TEME
Kpatkue TeopeTrnyeckue CBeleHUA:

Teopus.

Ay. Uepesz nwobvie mpu mouku, He Jnexcawjue Ha OOHOU NPAMOU, NPOXOOUm
NJIOCKOCHb, U NPUMOM MOAbKO 00HA.

A,. Eciu 06e mouku npsamou nedxcam 6 niocKocmu, mo 8ce mouKu NPamou 1excam
8 3MOl NIOCKOCMIU.

A3. Ecnu 0se niockocmu umeiom oowyro moyKy, mo OoHu umerom oouyio npsamyo,
Ha KOMOPOIL lexcam ece oowue mouky dmux nio0CKoCmell.

HexoTtopsblie ciieacTBUs U3 aKCHOM.

Teopema. Uepes npamyio u ne nexcauwiyio Ha Hell MOYKY BRPOX0OUM NIOCKOCHLb,
U nPUMOM mMoJIbKO 00HA.

JlokazarenbcTBO. PaccMoTpuM mipsiMyr0 a W HE JISKAIIlyl0 Ha HEW TOUYKy M .
Jlokaxkem, 4TO 4epe3 NpAMYIO0 @ U TOYKY M INpOXOAMUT IUIOCKOCTb. OTMETMM Ha
npsMoii a 1Be  Touku P u Q. Touku M, Pu (J HE I5exar Ha OJHOW MPSMOU,
MIO3TOMY COTJIACHO akchuoMe Al yepe3 3T TOYKH IPOXOAUT HEKOTOPAs! IIIOCKOCTh
a. Tak kak J1IBe TOUKH MpsiMoit a (P u Q) nexar B IMIIOCKOCTH a, TO MO akcuome A2
IJIOCKOCTH a MPOXOJUT YEPE3 MPAMYIO .

EQMHCTBEHHOCTh IJIOCKOCTH, MPOXOJAIIEH 4Yepe3 MPSIMYI0 a U TOUKy M, ciemyer
U3 TOro, 4YTo Jr0ass IUIOCKOCTb, MPOXOJAIIas 4epe3 MpsAMYIO a U
TouKy M, npoxoaut yepe3 Touku M, P u Q. CnenoBarenbHO, OHA COBIIAJAET C
IJIOCKOCTBIO @, TaK Kak mo akcuoMme Al uepe3 Touku M, P u Q NpOXOAHUT TOJBKO
OJIHA IUIOCKOCTh. Teopema oka3aHa.

Teopema. Uepe3 0ee nepecexkawoujueca npamvie npoxooum nAOCKOCHIb, U
npUmMoOM moJibKo 00Ha.

JlokasarenscTBO. PaccMoTpuM  mpsiMbie a U b, Tiepecekaromuecss B TOUYke M, u
JOKaKEM, YTO 4YEpPEe3 ITH NPSAMBIE TPOXOIAUT IJIIOCKOCTh, U IPUTOM TOJIBKO OJIHA.
OrMeruM Ha npsMol b Kakyro-HUOYIb TOUYKY VN, OTIIMYHYIO OT TOYKUA M, u
pPaccMOTPUM IUIOCKOCTh @, MPOXOAILYI0 Yepe3 TOUKy N U npsamyro a. Tak kak J1Be
TOYKH NPSMOM b Jie’KaT B INIOCKOCTH a, TO IO akcuoMe A2 IMIOCKOCTh a MPOXOJIUT

yepes npsamyto b. Utak, IUIOCKOCTD a MPOXOJAUT yepes
npsiMbie @ U b. ETUHCTBEHHOCTh TaKOW IUIOCKOCTH CJIEAYET M3 TOro, 4TO JIroOas
IJIOCKOCTD, MPOXOAIIast yepes npsiMbI€ a U b, TPOXOAUT yepes

touky N. CienoBaTeibHO, OHa COBMAJAET C IUIOCKOCTBIO a, MOCKOJBbKY 4Yepes
TOYKY N U NPAMYIO @ IPOXOJUT TOJIBKO OJIHA IJIOCKOCTh. TeopemMa JoKa3aHa.

IHopsinok npoBeneHus1 padoThI:
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Hcnonb3yss TEOPETUYECKUE CBEAEHUS M IPUMEPBHI, BBIIOJHUTH IPEII0KEHHOE
IPENOJaBaTeNEM 3a/1aHNuE

3ananue 11 padoThl.

Tect o TeMe «AKCHOMBI CTEPEOMETPHUH M CJACACTBUS U3 AKCHOM)

1 Bapuamr.
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IIpakTueckas padora

Tema: «IlapaniieIbHOCTH PSAMOM U MJIOCKOCTH»

Heab padoTsi:

1. ®opMupoBaTh YMEHUSI U HABBIKU PEIICHHS TECTOB U 3a7a4 C UCIOJIb30BAHUEM
TEOpPEM

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHUU CTYJICHTOB MO JAHHOU TeMe
KpaTtkue TeopeTuyeckne cBeJleHUsN:

Teopus.

. I[HapamienbHble  npsiMble B NPOCTpaHcTBe. BBEeaeM  moHsATHE
napajuiesIbHbIX MPSIMBIX B TPOCTPAHCTBE.

Omnpenenenue. /[ge npsamvie 8 npocmpancmee Ha3vl8aromcs napaiiebHbIMU, eciu
OHU Jledcam 8 0OHOU NIOCKOCMU U He NepeceKaroncs.

[TapannensHOCTH PAMBIX a U b 0603HavaeTcs Tak: a\\b.

Teopema. Uepez n100y10 mouKy npocmpancmea, He J1elHCauiyi0 Ha OAHHOU
npPAMOIl, RPOXOOUmM RPAMAA, NAPAIIENbHAA OAHHOI, U NPUMOM MOJIbKO 00HA.
JokazarenscTBO. PaccMoTpuM mpsMyro a U TOUYKYy M, HE JIeXKallyl0 Ha 3TOM
npsMon . Yepes npsAMyro @ 1 TOUKY M NPOXOIUT IUIOCKOCTh, U IIPUTOM TOJIBKO
onHa . OOo03HaYMM 3Ty IUIOCKOCTh OykBoH o. Ilpsimas, npoxonsiias uyepes
TOYKY M mapaiienbHO NPsAMOW a, JOJDKHA JIEKaTb B OJHOM INIOCKOCTU C
TOYKOU M U NPSMOM a, T. €. INOJDKHA JIekKaTh B IUIOCKOCTH 0. HO B IIockocTy o,
KaK M3BECTHO U3 Kypca IUIAaHUMETPUHU, uepe3 TOYKY M MpOXOaUT mpsMas,
napajuiesibHas OpsMOM @, © NPUTOM TOJBKO ofHa. Ha pucyHke sta mnpsmas
o0o3HaueHa OykBoii b. Tak, b—enuHCTBEHHasT TMpsiMas, NPOXOJsuiasi uepe3
TOUKY M mapajuiesibHO npsiMont a. Teopema noka3zaHa.

Omnpenenenune:/[Ba oTpe3ka Ha3bIBAIOTCS NAPALlelbHbIMU, €CIU OHU JIEKAT Ha
napajuieNIbHbIX MPSMbBIX

. I[HapamienbHOCT, Tpex NPAMBIX. JoOKakeM JeMMy O TEepeceueHUun
IJIOCKOCTH  MapajuleibHBIMU  TPSIMBIMHU, HEOOXOJMMYIO JUIsl  JaJIbHEHIIEro
U3JI0KEHUS.

Jlemma. Ecnu oona u3 06yx napanieiibHblX RNpAMBIX nepecekaem OaAHHYIO
NJI0CKOCMb, MO U OpYy2as NPAMAasa nepeceKkaem 3my niocKoCma.

Teopema. Eciu 06e npamvle napaiienvHvl mpembvell npamoi, Mo OHU
napanneibHbl.

HoxazatenbctBo. [lycTh allc u bl||c. Jokaxem, uro al\lb. Jlnsg storo

HY>KHO JI0Ka3aTh, UTO IIPSMBIE a U D\

1) nexxat B OJHOM MIOCKOCTH U 2) HE MEePeCceKaroTCs.

1. OTMeTuM Kakyro-HUOYIb TOuKy K Ha mpsMod b u 0003HauMM OyKBOW o
IUIOCKOCTh, MPOXOASAUIYyI0 uepe3 npsiMyroau Touky K. Jlokaxkem, 4TO
npsMasi b 1eKUT B OTOM TUIOCKOCTH. JIeHWCTBUTEIBHO, €CIH JIOIMYCTHUTh, 4YTO
npsiMasi b epecekaer IJIOCKOCTh O, TO MO JIEMME O MEPECEYeHUHU IJIOCKOCTU
napauielibHbIMU TMPSAMBIMHU TIpAMasi ¢ TAKXKE MepecekaeT IockocTh o. Ho Tak
Kak cllg, TO W Tmpsmas @ mepecekaer IUIOCKOCTh 0O, YTO HEBO3MOXHO, HOO0
npsiMast @ JICKUT B IJIOCKOCTH Q.
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2. [Ipsimble a 1 b HE TIEepeceKkaroTcsl, TaK Kak B MIPOTUBHOM CIIydae 4epe3 TOUKY
UX TIepecedeHusi Tmpoxoawsad Obl  1aBe Tpsmbie (a U b), mapansenbHbIe
IPSIMOM ¢, 4YTO HEBO3MOXKHO. Teopema 1oKa3aHa.

3. IHapa/ieJbHOCTH NPAMOM U MJIOCKOCTH.

Omnpenenenue. [lpsamas u niockocms HA3b186AIOMC NAPALIETbHLIMU, €CIU OHU He
umerom oouux moyex.

Teopema. Eciu npamasn, He nexcawias 6 OAHHOU NJIOCKOCMU, NAPAIENbHA
KaKoui-Huoyob npamoil, aexcauieil ¢ Imoil niocKocmu, mo oHa napaniieivbHa
OaHHOU NIOCKOCHU.

JlokazarenbcTBO. PaccMOTpUM  TIJIOCKOCTh 00 U JIBE€ TapajuleibHbIE MpSMbIE a
U b, pacrionoKeHHbIE TaK, YTO Mpsmas b JISKUT B IUIOCKOCTH a, a IpsMas a He
JICKUT B 3TOM TUIOCKOCTH . JlokaxkeM, uto al| a. JlomycTtum, 9To 3TO HE Tak. Torma
npsiMasl a IepeceKaeT IUIOCKOCTh 0, @ 3HAYUT, MO JIEMME O TIEPECCUEHUU
MJIOCKOCTH NapajyIeIbHbIMU PSIMBIMU npsmas b taxxe [epeceKaeT
IJIOCKOCTh @. HO 3TO HEBO3MOXKHO, Tak Kak npsmas b JICKUT B INIOCKOCTH o. MTak,
npsiMasi @ HE MEPECEKaeT IUIOCKOCTh (L, MO3TOMY OHa MapajuielibHa 3TOU
IJIOCKOCTH. Teopema ToKazaHa.

JlokaxxeM emie aBa YTBEPKICHUS, KOTOPBIE YACTO HMCIOJb3YIOTCA MPU PEUICHUU
3a/1a4.

1°. Ecau nnockocme npoxodum uepe3 Oanmylo RpAMYIO, NAPALIELbHYIO Opy2oll
niockocmu, u nepecekaem 5my NAOCKOCMb, MO JUHUSA NepeceyeHuss niocKkocmeu
napanieibHa OaHHOU NPAMOU.

2°. Ecnu oOna u3 08yx napaiieibHblX NpsSMblX NApaileibHa OaHHOU NI0CKOCMU,
mo Opyeas npamas aubo makdice napaiiesbHa OAHHOU NI0CKOCMU, TUOO JIedcum
9MOU NIOCKOCMU.

Iopsinok nmpoBeaeHusi padoThI:
Hcnonb3ysi TeopeTHYeCcKrue CBEJACHHUS W TPUMEPHI, BBIMOJIHUTH MPEIAJIOKEHHOE
MpernojiaBaTesieM 3a/1aHue

3aganue 1 padoThbl.

Tect mo teme «llapaniesbHocTs npsaMbIX. IlapanieabHocTh NPAMON M
IUVIOCKOCTID)
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IIpakTueckas padora

Tema: «B3aumMHoe pacnoJjio:keHue NPAMbIX B IPOCTPAHCTBE»

Heab padoTsi:

1. ®opmupoBaTh YMEHUSI U HABBIKM PELICHUS TECTOB M 33/1a4 C UCIIOJb30BAHUEM
TEOpEM

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckmne cBeIeHUA:

Teopus.

CkpemuBamomuecss mnpsimble. Ecmn  ABe  OpsMbIe  NEPECEKANOTCS  WIU
napajuiesibHbl, TO OHH JIEXKAT B OJAHOW IUIOCKOCTH. OHAKO B MPOCTPAHCTBE ABE
PsIMBIE MOTYT OBITH PACIIOJIOAKEHBI TaK, YTO OHU HE JIEKAT B OJTHOM MIIOCKOCTH, T.
€. HE CYIIECTBYET TaKOM IJIOCKOCTH, KOTOpas MPOXOJUT uepe3 00e ATU MpsMBbIE.
SIcHO, 4TO Takue NpsMbIE HE NEPECEKAIOTCS U HE NTapaJIIEIIbHBL.

Omnpenenenue. /[ge npsamvie HA3bI8AIOMCA  CKPEWUBAIOWUMUCH, eCIU OHU He
niedrcam 8 0OHOU NAOCKOCHU.

[Ipu3Hak CKpEMUBAOIINXCS MPSIMBIX.

Teopema. Eciu 00na u3 08yx RBpPAMbBIX JeMHCUM 6 HEKOMOpOou NI0CKOCHmU, a
opyzasn npamasn nepecekaem 3my HIA0OCKOCHb 6 MOUKe, He lexdcauiell Ha nepeoil
nPAMOIL, MO IMU NPAMBLE CKPEUIUEAIOUUECH.

HokazarenscTBo. Paccmotpum  mpsimyto AB, nexaiiyro B IJIOCKOCTH @, U
npsamyto CD, nepecekaroniyro 3Ty IUIOCKOCTh B Touke C, HE Jiexalled Ha
npsiMoit AB.

Jokaxem, 4to AB u CD — CKpEeIMBAOMINECS TMpAMbBIE, T. €. OHM HE JEXaT B
OJHOM TIIIOCKOCTH. JIeCTBUTENBHO, €CIIN IOMYCTUTh, UTO TipsiMbie AB 1 CD nexart
B HEKOTOPOU IMIIOCKOCTH [3, TO TIOCKOCTH [3 OyJIeT MPOXOIUTh uepe3 NpaMyro AB u
TouKy C U MO3TOMY COBIAJET C IJIOCKOCThIO 0. HO 3TO HEBO3MOXKHO, TaKk Kak
npsiMast CD He JIeKUT B INIOCKOCTH o.. TeopeMa Joka3aHa.

Bo3MoO:XHBI TpH cJy4yassi B3aHMHOIO PAaCIOJIOKEHUs JABYX MPAMBIX B
NMPOCTPAHCTBE:

a) npsiMble nepecekaromces, T. €. UMEIOT TOJIbKO OJIHY OOLIYIO TOUKY ;

0) npsmvie napannenvhsl, T. €. JIEKAT B OAHOU IJIOCKOCTH U HE MEPECEKAIOTCH ;

B) npsaMble CKpewusaromcs, T. €. He JIeKaT B OJHOU MIIOCKOCTH .

Teopema. Uepez Kaoxcoyio u3 06yx CKPewyUGAIOWUXCA NPAMBIX HPOXOOUM
NJ10CKOCMb, NAPALIENbHAA OPY20ll NPAMOIL, U RPUIMOM MOJIBKO 00HA.
Hoxka3zarenbcTBo. PaccmoTpuM ckpentuBatomuecs npsimMoie AB u CD .

Jlokaxkem, 4TO 4epe3 NOpsIMyro AB MpOXOAUT IJIOCKOCTh, MapaijieibHas
npsiMoii CD, ¥ IPUTOM TOJIBKO OJTHA.

[TpoBenem uepe3 Touky A npsamyro AE, napamnenpHyto npsmoit CD, u 0003HauuM
OYKBOM a TUIOCKOCTh,  Tpoxonsmylo  depe3  mpsmbie ABu AE. Tak  kak
npsiMast CD He JISKUT B IIOCKOCTH a U NapajuiesibHa npsMon AE, nexarieil B 3Ton
IJIOCKOCTH, TO nipsiMast CD mapauiesibHa IJI0CKOCTH d.
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SIcHO, 4YTO @ — €OUHCTBEHHAas IUIOCKOCTb, MPOXOASIIas 4Yepe3 MNpsMyro AB u
napaienpHas  npsmoit CD. B camom  gene, mrobasi  Apyras  TUIOCKOCTb,
npoxojsiias uepe3 NpsAMylo AB, mepecekaeTrcs ¢ nOpsaMou AE, a  3HauwT,
NepeceKaeTcs U ¢ napasmienbHoil et mpsimoit CD. Teopema noka3ana.

Harnsgaon mwumroctpanumen 3TOM TEOPEMBI CIIyKaT JIBE TOPOTH, OAHA U3 KOTOPBIX
IPOXOJHUT IO ACTaKaje, a Apyras — noj 3crakaaou (cMm. puc. 19). Huwxkusas nopora
JIEKUT B IUNIOCKOCTH 3€MIJIH, MAPAJIIEIBHOM JOPOre Ha dcTakane. SICHO, 4TO U yepes
JOPOTy Ha 3CTaKaJe MPOXOAMUT IUIOCKOCTh, MApaUIeNbHas IUIOCKOCTH 3€MIIM, a
3HAYUT, NapaJljIeiIbHas HI>KHEN JOPOTE.

Teopema. Eciu cmoponsl 08yx y2io6 COOMEEMCHIEEHHO COHANPABIEHbl, MO
makue y2ivl pagHbl.

Yroa Mexkay npsiMmbIMU.

JItoObie nBe Tepecekaronuecs MpsMble JeXaT B OJHOW IJIOCKOCTH M 00pa3yroT
YEeThIpE HEPa3BEPHYTHIX yria. ECiau M3BECTEH OJMH W3 ITUX YIJOB, TO MOXKHO
HaWTH U Apyrue Tpu yria . [IycTte o — TOT U3 yrioB, KOTOPBI HE IMPEBOCXOJINUT
m000l W3 TpeX OCTalbHBIX YIVIOB. Torja TOBOPAT, YTO V2O MeNCOY
nepecekaruuMUc NPAMbIMU PAGEH (.

Beenem Ttenepp NOHATHE yriaa MEXIAYy CKPEIIUBAOMIMMUCSA  IPSMBIMHU.
IIycts ABu CD — [51Be CcKpeluBamonmecs mnpsmeie . Bo3bMeM TPOU3BOIBHYIO
TOYKY M; mpocTpaHCTBa U IPOBENEM qyepes HEe
npsimbie A; B; u C; D;, COOTBETCTBEHHO NapajuienbHble psiMbIM AB u CD.

Ecnu yron mexny nipsimeimu A; B; u C; D; paBeH @, TO OyJieM TOBOPUTb, YTO Y20
medncoy ckpeuwgusarowumucs npamvimu AB u CD pasen .

IHopsinok nmpoBeaeHusi padoThI:

Hcnonb3ysi TeopeTHUECKHUE CBEJCHUS M TMPUMEPHI, BBINOJHUTH MPEITIOKEHHOE
npenojaBaTesieM 3aJaHue

3ananue 1 padoThl.

Tect mo Teme «B3anmMHoe pacnojiokeHue MPAMBIX B IPOCTPAHCTBE)
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IIpakTueckas padora

Tema: «IlapaniesbHOCTb MJIOCKOCTEH

Heab padoTsi:

1. ®opMupoBaTh YMEHUSI U HABBIKU PEIICHHS TECTOB U 3a7a4 C UCIOJIb30BAHUEM
TEOpEM

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHUU CTYJICHTOB MO JAHHOU TeMe
KpaTtkue TeopeTuyeckne cBeJleHUsN:

Teopus.

[MapanieabHble MJIOCKOCTH.

MpI1 3HaeM, 4TO €CJIu JBE IIOCKOCTH MMEIOT OOIIYI0 TOUKY, TO OHU MEPECeKaroTCs
no mpsMoi (akcmoma Aj). Otcrooma cieayeT, 4YTO [BE IUIOCKOCTH JHOO0
nepeceKaroTcsl o IpsIMOi , JTMOO HE MEepeceKaroTcs, T. €. He MUMEIOT HH OJIHOU
o0111e# TOUKH .

Omnpenenenue. /[ge naockocmu HA3bI8AIOMCA  NAPATIETbHbIMU, €CAU OHU He
nepecekaromcs.

[IpeacraBienue 0 napayyIeNbHBIX MJIOCKOCTIX JAIOT MOJI U NOTOJIOK KOMHATHI, J1BE
MPOTUBOMOJIOKHBIE CTEHBI, TOBEPXHOCTh CTOJIA U MJIOCKOCTH MOJIa.
[TapannensHOCTB TIIOCKOCTEN 0 M B 0003HayaeTcs Tak: o/f. PaccMoTpum npusHak
napajiyIeIbHOCTH JBYX ITIOCKOCTEH.

Teopema. Ecau ose nepecekarouwjuecs npamole 00HOIl niaockocmu
COOMEEMCMEEHHO NApPAIIeIbHbl O8YM NPAMBIM OpPY20il NAOCKOCHMU, MO Imu
NJ10CKOCMU napaiieibHbl.

HoxkazarenscTBO. PaccMoTpuMm  n1Beé  mimockoctTH oo u 3. B muiockoctu o gexar
[IEpECEKAIOIINECS B Touke M npsimble a u b, a B MJIOCKOCTH [ —
npsiMbie a; u by, pudem alja; u bllb;. Joxaxewm, uro al|f. [Ipexxae Bcero oTmeTum,
YTO T0 MPU3HAKY aPAIIETHFHOCTH MPSMOU U TIOCKOCTH a|| u b||P.

JlomycTuM, 4TO IMJIOCKOCTH ¢ U [} HE mapauienabHbl. Torna oHU mepecekaroTcs Mo
HEKOTOPOM TIpsIMOM ¢. MBI  MOJNly4WiM, 4YTO IUIOCKOCTB O IPOXOOUT  Yepes
OpSMYIO @, TApAJUIEIbHYI0  IUIOCKOCTH 3, M HEepeceKkaerT  IUIOCKOCTh 3 1Mo
npsimoit ¢. Otcroaa cienyet (1o CBOMCTBY 1°), 4To MpsiMbIE a ¥ C MapaJlICTbHBI.

Ho miockocTh o MPOXOAUT Takke 4yepe3 MpsAMyo b, mapamieabHyI0 IIOCKOCTH .
[Toatomy b|lc. Takum  oOpa3om, uyepe3  Touky M  mpoxomsT  JBe
npsiMbie a U b, napainenbHbie  mpsiMoil c. Ho 3To0 HEBO3MOXKHO, Tak Kak 10
TEOpEME O TMapajuIelIbHBIX NPSAMBIX 4Yepe3 TOYKY M MPOXOIUT TOJIBKO OJIHA
npsiMasi, MapajuieNibHas TpsiMOM c. 3HAaUMUT, Halle AOIMYyIIeHHEe HeBepHO u ol|p.
Teopema n1okaszaHa.

CBoiicTBa nMapajjiebHbIX IJIOCKOCTEI.

1°. Ecau 0se napannenbHvle NIOCKOCMU NepecedeHnbl mpemvel, mo JUHUU UX
nepeceyenus napaiieibHbi.

2°. Ompesku napaiieibHblX HPSAMbIX, 3AKTI0UeHHble MedcOy NapanienibHblMU
NIOCKOCMAMU, PAGHDL.

IHopsinok npoBeaeHusi padoThI:
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Hcnonw3yst TeopeTHyecKue CBEACHHS W IPUMEPBI, BBINOJHUTH IPEIIOKEHHOE
IIPEIOIaBaTeIEM 3a/1aHUE

3ananue 11 padoThl.

Tect o Teme «IlapajiieIbHOCTDH IIOCKOCTE
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IIpakTueckas padora

Tema: «IlepecTaHoBKI»

Heab padoTsi:

1. ®opmupoBaTh YMEHHUSI M HABBIKA PEIICHUS 33/1ad Ha TMEPECTAHOBKH U
BBIYHCIICHUS 110 (hopmyJie (aKTOPHAIOB

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHUU CTYJICHTOB MO JAHHOU TeMe
KpaTtkue TeopeTuyeckne cBeJleHUsN:

Ilepecmanoekamu u3 n 31emMeHmo8 HA3bLIGAIOMCA MAKUE COCOUHEHUA U3
6cex n 31eMeHmos, Komopvle Omauuarwmcsa opye om 0pyza HOpAOKOM
PACnON0XHCeHUA INNEMEHM08.

Yuciio nepecTaHOBOK M3 K JIEMEHTOB 0003HAYaeTCs CUMBOJIOM P, v BbIUmciseTcs
o dhopmyiie:

P,=n!

n!=1-2-3-4-5-6---(n—1)n

Hanpumep: 5l1=1"2°3-4- 5=620=120

Py=d4l=12"3-4=64=24

3agaua 1. CkonbkuMu crioco0aMu MOTYT BCTaTh B ouepeab B OWIETHYIO Kaccy 6
YeJI0BEeK?

Po=6!=123"4-56=3620=720

Otset: 720 crioco0oB

3agaua 2. CKOJBKO pa3iu4HbIX MPABWIBHBIX (C TOYKH 3PEHUS PYCCKOTO SI3bIKA)
¢bpa3 MOXKHO COCTaBUTh, M3MEHSISI MOPANIOK CIOB B MpejiokeHuu: «S momren
TYJISThY.

Py=31=12"3=¢

«S1 momien ryyisiThy»

« rynaTe nouen»

«'ynats 5 nomem»

«['ynsaTh mowes si»

«ITommen st rynsiTh»

«Ilommen rynstsb si»

Otset : 6 ppa3

3agaua 3. CKOJIBKUMHU CIIOCOOaMHM MOYKHO PAacCTaBUTh Ha MOJKE § KHUT, CpeIu
HUX 2 KHUTH OJHOTO aBTOPa, KOTOpPbHIE MPHU JIOOBIX IMEPEeCTaHOBKAX JIOJHKHBI
CTOATH PAIOM?

YcaoBHO Oynem cuuTaTh JBE KHWTHM OJHOTO aBTOpa €IWHOW KHuMroil. Torma
KOJIMYECTBO CIIOCOOOB PACCTAHOBKH YCIIOBHBIX KHHT HA TIOJIKE OYJET paBHO YUCITY

MEPECTAaHOBOK U3 CEMHU JIEMEHTOB: P; =7! =1 2:3-4-5-67=120"42=5040
Ho B kaxmoili Takol mNepecTaHOBKE KHHUIM OJIHOIO aBTOPA MOXHO IOMEHSTH
MECTaMH, MTO3TOMY 00111ee YUCIIO CITOCOO0B pACCTAHOBKH KHUT Ha TMOJIKE OYyJeT B 2
pasa 6oJblie, T.¢.

50402 =10080
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Otset: 10080 crtoco6oB

3agaua 4. CKOJIbKO pa3IMYHBIX TPEX3HAYHBIX 4YHCEN, BCE IHUPPHI KOTOPHIX
Pa3IUYHBI, MOKHO 3aMKcaTh C MOMOIIBI0 1udp 2, 3, 4( mokazath HATJISAHO).

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

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

11= 1234567891011 = 12713=156
IHopsinoxk npoBeaeHus1 padoOThI:

HCHOJ’IIByH TCOPECTUUCCKUC CBCACHHA W IIPUMCPBI, BBIIIOJHUTL IIPCIJIOKCHHOC

IMperogaBaTciicM 3a/1aHneC

3ananue 15 padoThI.

1 Bapuant | 2 BapHaHT
Pemmtrs 3amaun.
CKOJIBKUMH ~ CIToco0aMH  MOXHO COCTaBHTh | CKOJBKMMH CIOCOOAaMH MOXXHO COCTaBUTh

crucox u3 10 gemosek?

CIINCOK H3 9 uesoBek?

CKOJIBKUMHU CITOCO0aMU MOKHO PacTpeeiuTh 12
KJIACCHBIX KOMHAT oA 12 y4yeOHBIX KaOUHETOB?

CKOJIBKUMH CITOCOOaMH MOKHO pacIpeiesnTh
11 xmaccupix komHAT mox 11  yueOHBIX
KaOHHETOB

CKOJIBKO pa3fIMYHBIX NPABUWIBHBIX (C TOYKH
3peHusi PYCCKOTO  si3bIKka) (¢pa3  MOXKHO
COCTaBUTh, M3MEHSISI  MOPSJOK  CJIOB B
npeiokeHnu: «Bo IBOpe ryisieT KOIIKay

CKOJIBKO pa3JIMYHBIX MPABWIBHBIX (C TOYKH
3peHusi PYCCKOro si3plka) (¢pa3  MONKHO
COCTaBUTh, HU3MEHsS TOPSJIOK CIOB B
npeaioxenuu: «Ko MHe npumen apyr»

CKOJBKMMH CITOCOOaMU MOXKHO PacCTaBUTh Ha
HOJKEe 7 KHWT, CpeAM HHUX 3 KHUTH OIHOTO
aBTOpa, KOTOpBIE TPH JIOOBIX IEepecTaHOBKax
JIOJDKHBI CTOSATH PSIioM?

CKoJIbKUMHU CIOCO0AaMU MOKHO PacCTaBUTh HA
MoJIKe 6 KHUT, Cpeld HHUX 3 KHUTH OJHOTO
aBTOpa, KOTOPBIE MPHU JIOOBIX MEepecTaHOBKaX
JOJKHBI CTOSTH PSIOM?

CKOIBKO pa3iaMyYHBIX TPEX3HAYHBIX YHCET, BCE
(Pl KOTOPBIX Pa3IMYHBI, MOXKHO 3aIUCATh C

CKoJIBKO PAa3JIMYHBIX TPCX3HAYHBIX YHCCII, BCC
III/I(l)pI)I KOTOPBIX pa3jIMdHbI, MOKHO 3allucCaTb

nomoInbko 1udp 4, 5, 6( Moka3aTh HAIJISIIHO). ¢ mnomompto 1mudpp 7, 8, O( mnokazarb
HATJISTHO).

Beruncnurs: Brruncnurs:

15! . 561465 170 . 67147-6!

12 ° 6-6! 14! ° 77!
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IIpakTueckas padora

Tema: «PazmemieHus»

Heab padoTsi:

1. @®opmupoBaTh yMEHHMSI M HaBBIKM pEIICHUA 337a4 Ha pa3MELICHUs U
BBIYHCIICHUS 110 (OpMYJIe pa3MEIICHHMA

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME
KpaTtkue TeopeTuyeckne cBeJleHUsN:

Pazmewienuamu  u3 n 31eMeHmoé NHO M 8 KaA}COOM HA3bIGAIOMCA MmaKue
coeduHeHusn, Komopvle omauuaromca opyz om opyza Jaudo0 camumu
anemenmamu (Xoms 0ot 00HUM), TUOO NOPAOKOM UX PACHOSIOHCEHUSL.

o ]
Ywucio PasMCIICHUU U3 1 IJleMenmoe no m 0003HAYaECTCA CHMBOJIOM A‘ﬂ u

BBIYHCIIACTCS 110 hopMyIe:
n!

A’T={ﬂ—m:1:
n=12-3-4-5-6--(n—1)n

Hanpumep: S!=1 2:3-4-5=620=120
3agaua 1. Kaxmas u3 nsatu noApyr coOMpaeTcsi Be4epoM MOMTH OO0 B KHHO,
an60 B TeaTp. CKONBKUMHU Pa3IWYHBIMH CIOCOOAMU 3TH 5 TOJPYT CMOIJIH OBl
IPOBECTHU Beuep?
22 5! 5t 12345

5=(5-2ll=a31= 123 =4"5=20
Otgert: 20 cniocoOoB

AZtps
3 5 2 2 2 — 2 2 2
3amaya 2. BeIUHCINTE: Als ; £110 A5 1 AZ A7 ; A7 Az- A5-Ag,
15! 15!
3 —_
Afs=(s_ar=121=1314-15=2730
10! 10!

ASo=Go—s)i= 51 = 67°8°9°10 = 30240
AZy AZ 4 A% — 20430+42=92

A§= (s—2t=z21=4"5=20
, 6! 8!

Af=(e—22=21=56=30
7! 7!

2 — .

A= G-2=51=67=42
3 :

AZTAY 8404210 4429

AZ 42 =42 =25
7!
AT 3N =21=4'56"7 =840
7 7!
A =2=567=210
7t 7!

Ag A% Alo=56 72 * 90 =362880

66



e8]

af !
A - 2i=a=78=56
9! 3‘
10! 10!

Aicr: {(10-2) = 9_ =0 10= 90

Otser: A5 = 2730 : Ao = 30240: A3 + AZ + A7 = 9.

ARtad
a2 25;A3- AZ-Afo=362880
IHopsinok npoBeneHus1 padoThI:

I/ICHOHBByH TCOPETUUCCKUEC CBCACHHA W IIPUMCPBI, BBLIIIOJIHUTL IIPCIAJIOKCHHOC

MPCIoAaBaTCJICM 3a1dHNC

3aganue 1J1s1 padoThbI.

1 BapuaHT

2 BapuaHT

Pemuts 3a1aun:

Haiitn uncno pasmemenuit u3 10 anemeHTOB
o 4

Haiitn uucno pasmemeHnnii u3 12 anemMeHTOB
1o 7.

CKOJIBKMMH cHoco0aMHu W3 & KaHIUIaTOB
MOHO BBIOpaTh 3 yesoBeka Ha 3 JOKHOCTH?

Ckonpkumu criocobamMu m3 10 kaHOUIATOB
MOYHO BBIOpaTh 5 YEIOBEK Ha 5 JOJKHOCTEH?

Hailitn uucno pasmemenuii u3 12 anemeHTOB
1o 6.

Haiitn uncno pasmemienuii us 17 anemMeHTOB
o 10.

CkonbkMMH cIoco0aMu MOXHO BbIOpaTh 5
4enoBek u3 15 Ha copeBHOBaHUS?

CkonbkMMH crocobaMu MOXKHO BbIOpaTh 8
4yesoBek u3 15 Ha copeBHOBaHUA?

BrrauciuTh: Brruncnurh:

18 . A6 . A2 2 2 . 13, 9 . A3 3 3.
A25 ’ A12’ A8+A9+A10’ Azo ’ A15’ A5+A6+A7’
ATTA 3 A3 A3 ASTA 2 A2 A2
VR A Ay A VR A7 Ag AL

3 9
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IIpakTueckas padora

Tema: «CoueTanus»

Heab padoTsi:

1. ®opmupoBaTh YMEHHS U HaBBIKH PEIICHUS 33]]a4 HA COUECTAHUS U BBIYUCIICHUS
1o GopMyIie coueTaHmi

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME
KpaTtkue TeopeTuyeckne cBeJleHUsN:

Couemanuamu U3 n 31eMEeHmMO6 NO M 6 KaxicOOM HA3bIEAIOMCA MmaKue
coeduHeHusn, Komopvle Omaudarwmcsa o0pyz om opya Xomsa 0Obl 0OHUM
INIEMEHMOM.

o m
Yucino CcOYETaHWuM U3 n 3a1emeHmoé no m 0003HaAYaETCs Ca . Beraucisierca 1o
dbopmye:

n.
C::l= m!(n—m)!
n=12-3-4-5-6--(n—1)n
Hanpumep: 51=1"2°3°4°5=620=120
3agaua 1. CxonbkuMu crioco0aMu U3 8§ KaHIUJATOB MOXKHO BBIOpaTh 3 yenoBeKa
Ha y4acTHE € COPEBHOBAHUSIX?

2 al 12345678 678
Ca= 383! = 3151 = 1-2:3-1-2:34-5 = 123 =7 8§ = 56
3agaua 2. Be4ucianTh:

15! 15!  91011-12-1314-15 3111315 6435
C85s =s!as5-ak = al7l = 1-2:3-4:5-67 = — 2 = 2 =3217,5
Co+ C% =126+7=133
9! 9! 6789
C5y=5!e-5) =511=1234=729=126
7! 7!

Co = sl(7-6) = 111 =7
3amaua 3. Jlokaxure: C%+C!,4+C%y+... +CH=2*

cq Ci

4y ¢ = 1(110 CBOMCTBY COYETAHUM)

4! 4!

Ci=nG-Di=121=4

» —2 & 34 12
Ci=2ia-2di=221=12=2 =6

3 4! 4!
Ci=aa-a)=311=4
24=272722=16
COtCl+Coyt... +CYy = 1+4+6+4+1 = 16
16=16

OTBeT: paBEHCTBO BEPHOE

68



IHopsinok nmpoBeaeHusi padoThI:
Hcnonb3yst TeopeTHyeckrue CBEICHUS U
MpernojiaBaTesieM 3a1aHue

3ananue 15 padoThl.

IIPUMEPBI, BBINOJHUTH IPEIIOKEHHOE

1 BapuaHnT |

2 BApHAHT

Pemwnte 3amauu:

CKOJIBKUMH Ccrioco0aMHd  MOXKHO BBIOpaTh B
rpynne w3 25 yyammxcs 3 4eloBeKa Ha
TOPOACKYIO0 MAaTEeMaTHUECKYIO OJIUMITHALy?

CKOJIBKUMHU CIOcO0aMH MOXXHO BBIOpaTh B
rpynne u3 20 yyamuxcs 3 dejgoBeKa Ha
TOPOJICKYIO0 MaTEMAaTHYECKYIO OJTUMITHaay?

N3 8 coTpyIHHMKOB B HIOJIE MOTYT IMOWTH B
ormyck 3 uenoBeka. CKOIBKHMH CIIOCOOaMHU
3TO MOKHO cJlieiaTh?

N3 10 coTpyaHUKOB B HIOJE€ MOTYT MOWTH B
ornyck 4 yenoBeka. CKOJBKUMH CHOCOOAMH
3TO MOKHO cJlienath?

Borunciure: C°13. C3,7 5 C¥sg ;C4+C>;

Borunciure: C°g. C2yy 5 C3%; ;C3s+C%

Hoxaxure CO+ClA+C%+... +C7=27

Hoxaxure Co+Cle+C%+... +Co%=2°

ITposepsre paBenctBo C714+C10 = C105

4
Cl6

IposepbTe paBercTBo Chis — Cis=—°
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IIpakTueckas padora

Tema: «bunom Hbsrorona»

Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKHA PEIICHUS 3a7a4 HAa BBIYUCIICHUS 0 (hopmyrie
ouHoma HeroToHa

2. ®opMupoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
KpaTtkue TeopeTuyeckne cBeJleHUsN:

®opmysaa ounoma HeroToHna:

(a+b)"= Cnan + Caanih + Chanp2 + .+ Citgnmpm 4+ Chpn,

®opmyna HeroToHa 001a1aeT clneayomuMu CBOMCTBAMU:

1. B Pa3noKEeHUN JnBy4iieHa (a+b)" o dbopmyiie Hsrotona
coaepxurcs n+1 uneH.

2. Cymma nokazateseit a 1 b B KaKJI0M WICHE paBHa N.

3. bunomuHanpHbie KOA(G(UIIMEHTHI, paBHOY/JAJEHHbIE OT Hayajga M KOHIIA
Pa3NoXKEeHUsI, pAaBHBI MEXI1y COOOM.

4. bunoMuHaneHble KOAGOUIIMEHTHI COBIAAIOT C YUCIAMU COOTBETCTBYIOLIEH
CTpOKH TpeyronbHuka [lackans.

5. CyMMa GuHOMUHATBHBIX KO3 UIMEHTOB pasnoxkenus (a+b)" paBua 2".

2" = C%+C+C2+... . +C,

6. Crnaraembie B pasnoxkeHuu (a+b)" MOXHO MOTy4YUTh 1O O0IIeH popMmyie

k an—kpk
Ties1= G @b (k=0,1,2,.....n),

I'ne Ties . (k+1)-e cnaraemoe

ITpumep. Haiitu pasnoxenue (a+x)>3
Ucnons3yem dhopmyny HeroToHa, momydaem:
4] 1 2 3 4 5 = 7
(at+x)* = Cea® + Caa’b + C3ash? + Caash’ +Caatb +Caa%b5 +Laa2bt + Ca
CS
ab’+ “2 b,
[Tocuntaem k03P PULUEHTHI:

0 a
Ce— C3 = 1( mo cBOMCTRY)
a!

Ci=Ci = 118-7)! = 711, =

- 8! al 78
C = CS = &l{8-8)! = gl2l = 1.2 =28
gl gl 678

C3_ C3 _ s1@—s)!
el a!

Ca=4!(8—4)! = 4121 = 1234 = 57°2="70

[ToxcraBnsiem B pa3iioKeHUE:

(a+x)3= a® + 8a’b + 28ah? + 56a°h® +70a*b* +562%b5 +282%b® + 8a b7 + b,

IHopsinok nmpoBeaeHusi padoThI:
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Hcnionb3yss TEOpETHYECKHUE CBEACHHUS
MpenoaaBaTesieM 3aJJaHue

3ananme 15 padoThI.

U IIPHUMCPBI, BBIIIOJHHUTH

PEAJIOKEHHOE

1 BapuaHT | 2 BApHAHT
Haiitu pasnoxenue:
A) (a+B)'° A) (a+B)!

B) (2n + 0,1m)!°

B) (0, 2n + 3m)!!
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IIpakTueckas padora

Tema: « Paccrosinue Mexkay AByMsl TOUKAMM

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKH PEIICHUS 337]a4 UCTIOIb3Ys (DOPMYJIBI.

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 110 JAHHOU TEME
Kparkue TeopeTnueckmne cBeIeHUA:

Paccrosinue Meskay AByMst TOUKaMu A(Xq; Y15 Z1) U B (X35 ¥25 Z) BbIUKCIIsSIETCSA
1no gpopmyJie

AB =V (2 —x1)? + (y2 —y1)? + (22 — 21)?

3apaua 1. Jlaaer Toukm A(4;3;2), B(2;4;-5), C(-2;3;-1). Haiinute wmenuaHsb
TPEYTrOJbHUKA, IUIONIAJb TPEYroJbHUKA, €ro MEPUMETP U OINPEIEIUTE BUJ
TPEYTOJIbHUKA.

B

aHo :

A(4;3;2),

B(2;4;-5)

C(-2;3;-1).

Haiitu:
Sasc -?

Pagc.?

AM, CN, BK -?

A C

Penienue:
1

Sapc = zZAC*BK
PABC::[XB+43CH7%C

1. Haitnem xoopaunatel Touku M- 6epem koopauHaThl Touek B u C, Tak kak
Touka M nexut Ha cepeaune orpe3ka BC
B M C
I
Xy +K2
Jlnst aTOrO0 BOCHOIB3yeMcsl (hOPMYJIO KOOPJUHATHI CEPEMHBI OTpe3Ka: X = 2
V1+¥o Zy+Ep
y= 2 ,Z2= Z
2+(—-2) 4+3 —5+(—1)

Touka M( 0; 3,5; -3)
Haiinem nnuny meauanst AM.
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JAM|_,/(0—4)2+(35—3)2+(—3—2)°_
V47 +052+57_\[16+0,25+25 _ /4125~ ,

2. Haitnem koopaunatel Touku K- 6epem koopaunathl Touek A u C, Tak Kak
Touka M nexuT Ha cepeaune oTpeska AC
A K C
T
Xy +Kz

Jl1s 5TOro BOCIOb3yeMcs (GOPMyYJI0i KOOPAMHATEI CEPEAUHEI OTPE3Ka: X= 2 ;Y
Vi+¥s Zy+Zs

= 2 2= 2
4+(—2) 3+3 2+(—-1)
Kx= 2 =lLy=2 =3;z= 2 =0,5)
Touxka K( 1; 3; 0,5)
Haiinem nnuny meauansl BK.

IBKI_ /(1 —2)2+(3—4)>+(0,5— (—5))°_
V12+12+557_[1+1+30,25_/3225 ~s ¢

3. Haitnem koopaunatel Touku N- OepeM KoopauHaThl Touek A u B, Tak kak
Touka N JIeXKHUT Ha cepeuHe oTpe3ka AB
A N B
|
Xy +Ho

Jl71s1 5TOr0 BOCHOIb3yeMcs (POPMyJIOi KOOPAUHATEI CEPEUHEI OTPE3KA: X= 2 ;Y
V1it¥s Zy+Eg

= 2 VZ= 2

4+2 3+4 2+(-5)
N(x= 2 =3;y=2 =35;z= 2 =-1)5)
Touka N ( 3; 3,5; -1,5)
Haiinem nnuny meauansl CN.

ICNL_ (B —(—2))*+(3,5-3)* +(—15— (1)
\/52+0,52+0,52_,/25+ 0,25+ 0,25 _,/25,5 ~5.04

[Tonmyyaem mennaHbl IAM] _ 6,4

IBKl_ ¢ 6

ICNI =504

4. Haxoaum nnuHel cTopoH

|AB|_ \/(2—4‘)24-(4—3)2-1—(—5—2)2: V2Z+ 12 + 72

_VI+4+49_+y54~,
IACIL (—2—42+ (B3 —3)" + (-1 -2)>_ V67 +32_V36+ 9 _ V45 ~¢ 5
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IBCL_ JE2-22+ 3B+ (—1- (-5 Vaz 112 1+ 42
_V16+1+16_+33 x5~

Tpeyronbauk ABC - mpon3BOJIbHBIN

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

6. ITo popmyine I'epona: p = 2 =2 =908
S
A B ¢ - Jp(P—AB)(p —BC)(p—AC)

J/9.8(98—-7,3)(98—6,7)(98—-57) _ /9,8+25+3,1=41 _ /311,395 ~

17,6

OtBeT : Sppc=17,6
Papc=19,7

IAMI_ ¢ 4

IBKl_ ¢ 6

ICNI_ 504

Tpeyronsauk ABC - npon3BOIBHBIN
Ilopsinoxk mnpoBeaeHusi padoThI: Mcrons3ys TeOpeTUYECKUE CBENCHUS U
IIPUMEPBI, BBINIOJHUTH NPEIIOKEHHOE TPENOAABATENIEM 3aJaHUE

1 Bapuant | 2 BapUAHT

1. Pemuts 3a1auy:

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

C(-10;3;1). Haiigure nepumetp | C(0;-3;4). Haiinure mnepumerp TpeyrojbHUKA,
TPEeyroJbHUKA, TIIOIMIA s TPEYTrOJbHUKA, €ro | IUIOaAb TPEyroJbHUKA,  €ro MEAMaHbl U
MeJIMaHbl M ONPEACIIMTE BU TPEYTrOJbHUKA. | ONPEAeInTe BUJ TPEYrOJbHHKA.
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IIpakTueckas padora

Tema: «KoopauHaTsl BeKTOpa»

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKH PEIICHUS 337]a4 UCTIOIb3Ys (DOPMYJIBI.

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 110 JAHHOU TEME
Kparkue TeopeTnueckmne cBeIeHUA:

Koopannarsl BekTOpa.

3agaauM B IPOCTPAHCTBE MPSIMOYTOJIbHYIO cucTemMy koopauHat Oxyz. Ha xaxmoi
u3 MOJIOKUTEIbHBIX MOJIyocen OTJIOKUM OT Havasa
KOOPJIMHAT eOUHUYHbIL BEKTOP, T. €. BEKTOp, JJIMHA KOTOPOTrO paBHA EIMHUIIC.

OG6o3HaunM 4epe3 | eqMHUYHBIA BEKTOP OCH abcuuce, 4epes d — eqMHUYHbIN
BEKTOpP OCH OpJIMHAT U Yepe3 k __ enunnaubiii BEKTOP OCH alIuiikar. Bekropsr 1

- —

J; k pazoBem Koopounamuvimu  eekmopamu. O4eBUAHO, ITH  BEKTOPbHl  HE
KOMILIAHAPHBI. [TosTomy nr0boti sexkmop @ mooicno  paznosicumo no
KOOPOUHAMHBIM 6EKMOPAM, M. €. npeocmasumsp 6 éude < = x1+ yd + zk

npuyem KO3 puyuenmvl  paznodcenus X, y, Z Onpeoenaomcs  eOUHCMEeHHbIM
0bpazom.

~

Koaddurpentsl x, y vz B pasjiokeHurd BekTopa & 1o KOOpJAMHATHBIM BEKTOpaM

Ha3bIBAIOTCS KOOPOUHAMAMU gexmopa @ ¢ OaHHOI cucmeme
p—

koopounam. Koopaunatel Bektopa & Oynem 3amuchiBaTh B (UTYPHBIX CKOOKax

nocyie 0003HAYCHUS BEKTOpA: a{x;y; z}

PaccMoTpuM mpaBmita, MO3BOJISIONIME TIO KOOPAWHATAM JaHHBIX BEKTOPOB HAWTH
KOOPJIMHATHI KX CYMMBI, PA3HOCTHU ¥ MIPOU3BEICHHS BEKTOPA HA TAHHOE YHCIIO.

1° Kaoswcoass xoopounama cymmsl 08YX uiu 0Oolee BeKMOPO8 pABHA CYMME
COOMBemcmayIouux KOOPOUHAam 3mux 6eKmopoa.

JpyrumMu ciaoBaMHu, €CIIH a{x3;5152:3 u b (25025221 JAHHBIE BEKTOPBI, TO

= —

extop @ T Pumeer koopaunarsr X1 + X5 Y1 + 25 23 + Z5)

2°. Kaoxicoast  koopouwama — pasHocmu  08YX — 8eKMOpPO8  pPAGHA  PA3HOCMU

COOMBEMCMBYIOUUX KOOPOUHAM IMUX 8EKMOPOS.

Jpyrumu ciaoBamu, eciau @ Y2y b 25925221 janmmre BEKTOPBI, TO
—3

.
sexrop@ — b pmeer KOOpIII/IHaTBI{Xl — X35 V1 — V25 21 — Z2)

3°. Kaowcoas koopounama npousgedenus eKmopa Ha 4Ucio pagHa npou3ee0eHuro
coomeemcmayioujeli KOOPOUHAMbL 6eKMOPA HA IMO YUCLO.

-3
Jpyrumu crnoBamu, eciu @ G Y 2} paunsit BEKTOp, K — JIaHHOE YHUCIIO, TO
BEKTOP K MMEET KOOPIUHATHI {kx; Ky; KZ}

= .- = i 2r7.0-
3agauya 1. /[aHbl  BEKTOpPHI = 34 7}, E{0;1; ‘1'}, c2;0;1} 3anmmmmre

Pa3JT0KCHUC 3TUX BEKTOPOB 110 KOOPANHATHBIM BEKTOpaM 'i; J ; k.
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'||

el
.
Il
N
_|_
gl

PemeHHe ==31_4J+ iE;l_?:j.4'
OTBeT E=31_4J+ 7k

_J_4k
C=0iy k
3agaya 2. J[aHBl  BEKTOPHI ={3; _4} 7}, E{0;1; _4}, ¢{2;0;1} . Haiigure
KOOpAMHATBl W JJIUHY BEKTOPOB: E+ﬁ, |§+E|, |5|+|E|, E—E, ﬁ_ E', |§|_|E|, 2E
+3E_C |23+ 38 — EI’ |23 +|38]_|E|
Pewenue:
i E{3+0; —4+1;7—4)
Z1E{3; —3;3}
3+8 =vV32+32+32_/0+0+9-v27_3V3
3l—V3Z+42+72_0+16+49_+/74
[Bl-v0Z+12+42 _\0+1+16-V17

13148174 117

Z_ i{3-2,-4-0;7—1)

z_T{1; —4;6}
3—28-v1Z+42+6°_1+16+36-53
3l-V3Z+42+72_\0+16+49-_74
[B=v2Z+ 02+ 12 _yEd+0+1-v5
13]_18l=v74 _v/5
1E{2%3;2%(—4);2+7}

7z {6; —8;14]

3B (3% 0;3+1;3 = (—4))

3E {0;3; —12}

VEE_ t{6+0—2;—8+3—0;14+ (—12)— 1}
2E43E_ € {4;—5;1}

22438 — ¢ V42 + 52+ 12 _ 16+ 25+ 1 _+/42
123l vV6Z+ 82+ 142 _ /36 + 64 + 196 — V296
13Bl- V02 + 32+ 122 /0 + 9 + 144 — V153
lel=v22+ 02+ 12 2+ 0+1-+5

|23]+138].I¢| = V296 4 V153 _V5
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Otper: 2+E {3; —3;3} |3+E| = 33, [E+[El=V74 4 V17 2 _T{1; 46},
[3—¢ =53 [3].18=v74_+5 2Z13E. €{4;—5;1) [23+3E — ¢ -
V4% +52 + 12 42 [23];|3EL[¢| =v296 1 V153 _v5

Ilopsinok mnpoBeaenusi padoThl: Vcrionb3yss TEOPETUYECKUE CBEACHUS U
MIPUMEPHI, BBITIOJIHUTD MPEAJIOKEHHOE MTPEINO/IaBaTeNIeM 3a1aHue

1 Bapuant 2 BapMaHT

= =

3anucaTh pasioKeHne BEKTOPOB 0 KOOPAUHATHBIM BekTopam $—; {[ ; k , €CIIN:

a{6;-2;3}, B{- 34,0}, c{0; - 2,0}, e {1,0;0} |a{8;-3;2},B8{3;-5;1},c{0; - 4,2}, € {6;0;0}

Haiitu nnuHy M KOOpIMHATHI BEKTOPOB : 8+B, ,2a+3B - C,

28 + 35 - o, [23]+[38]-[c

a+8|, |a|+[g|, a-c,|a-c|, |a]-|c

, €CJIH:

b

a{-1;2,0},8{0;-5;-2},¢c{2;1; -3} a{l;-2;13},8{0;3; - 2}, c{2;1,0}
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IIpakTueckas padora

Tema: «CkajispHoe npou3Be/ieHHEe BEKTOPOB)

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKH PEIICHUS 337]a4 UCTIOIb3Ys (DOPMYJIBI.

2. ®opMuUpoOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TpyAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 110 JAHHOU TEME
KpaTtkue TeopeTuyeckne cBeJleHUA:

CkansipHoe mnpousBeleHHe BeKTOPOB. CKalapHblM __npou3gedeHuem _08yx
6E€KMOP06 HA3bl6ACHICA NPOU3BEOCHUE UX OJIUH _HA KOCUHYC Y21a MeHcoy

numu. CralsipHoe IpousBeaeHne BekTopos & M B ofosnauaercs Tak:d P, Takum
obpazom,

ab|d| - |b|cos(@b)

Kak U B IIAHMMETPUH, CIPABEIUBbI YTBEPKICHHS:

CKanAapHoe npouseeoenue HeHyneeblx 6eKMmopos PacHo MY moz0d U moabKo
moz0a, K020a IMu 6eKMopbl NePREHOUKYNAPHbL;

ckanapulii Keaopam eéexkmopa (m. e. CKaiApHOe npouszeedenue 6eKmopa Ha

cebs) pasen Keaopamy e2o ONUHDBL.
CkansipHoe MPOU3BEJCHUE JIBYX BEKTOPOB MOKHO BBIYMCIIUTH, 3Hasi KOOPJUHATHI

OTUX BEKTOPOB: CKAIAPHOE npouseedenue wxmopoei x1;¥1:213 u
b {xziJ’zi z;} svipasicaemca hopmynoi

db= X1X2ty1y21212;

Kocunyc ~ yria & mexy HCHYJICBBIMHU

BexkTOpamMu @ (x1;¥1: 213 w b {x2;¥2; 22} piuncnsercs no bopmyne
Ty Xz Ve ¥z +Z123

[
2., 2,2  |.2,.2, .3
cnsa=v“’1+_‘1+zi dv-“zﬂz‘*zz

OCHOBHBIE CBOMCTBA CKaJSIPHOTO MPOU3BEICHHS BEKTOPOB.

JlJ1s1 IIO0BIX BEKTOPOB £, b ’ i moGoro uncia k CIpaBeJIMBbI PABEHCTBA:
1°. 20, npuuem =20 npu 2 0.

20.3b = bd (HepeMeCTI/ITeJIbHLIﬁ 3aKOH).

30, (E+ b) c=3ac4 bt (pacnpenenuTebHBINH 3aK0H).

4%, k (a b )=( ka) b (couyeraTrebHBIN 3aKO0H).

3azlaqa 1. lans BGKTOpLI 2=2i+J3 k b_1. 3J + 4k BeramcmTe : 8 b a f;

bf (=: + b) K, (== -2 b) (k +i. 23). Bpruuciaure yron Mexay BEKTOpaMU W
BBISICHUTE KaKoU OH (OCTPBIH, TyHOM, MPSMOHL).

Penienue:
£{2;1;-3}
b{1;—3:4)
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1{1:0:0}

j{0;1;0}

k{0;0; 1)

Ab= 2%+ 15(-3) + (-3)*4 = 2-3-12 = 2-15= -13
AT=2%]4 %0 + (-3)*0 =2

b= 1%0+(-3)*1+4%0 = -3

AR=02%0+1*#0+(-3)*1=-3

DR= [%0+(-3)*0+4%1 = 4

E+ E)ﬁ §ﬁ+5ﬁ = 344 =1

-2 By (k1 7_9Jy=3% 31 . 3] bk . obi 1 4b]
dJ= 240+ 1*1+(-3)*0 = |

B 1+ -3)*0+4*0 = 1

@2 By (k4. 03)=3R 4 31_ 93] bR . pbi 4 4B] = 340.0%12%4-2% | +4%(-
3)=-3+2-2-8-2-12=-25

"

1

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

e R g B S TR

I I
2, 2,2 2, 2, 2
COS & :_\‘le1+_}f1 +z3 ‘.\Jlxz"'}’z +z3

231+ 1%(—3) + (—3)=4 -13 —-13

COS @ = +/22+12432 - V12+32+42 — 1/12-4/26 = /364

Omer:3b= _13;3i1=p;bj = 3, @+ BR=1; @2 by (k+7. 20)=25; yrox

13

Hopsinoxk mnpoBeneHuss padoTbi: Mcons3yss TEOPETUUECKUE CBEACHUSA W
MIPHMMEPHI, BBIMOJIHUTD MPEIOKEHHOE MTPEIoiaBaTelieM 3aIaHue

1 BapuanT 2 BapuaHT

1. BBI‘{I/ICJ'II/ITG ' CKaJIsIPHOC MPOM3BECHHE BEKTOPOB:

ab.as: b{[ (@a+ b)K (a 2 b)-(k + 3 - 2{), econ:

a=58+3[-ku B=8-4[+2k a=28+2[-ku B=S+3[+k

2. BrisicauTe, kakoi yroi ( OCTpBbIi, MPSMOIA UIIH TYIOW) MEXKAy BEKTOpPaMU: a) au E; 0)
B*C;c)ax*C

a=28+4{-2k; B=8-3{+k; a=8+2{-3k; B=48+2[+k;
c=8-5{+2k c=38-[+2k

3. BeramcnuTe yron Mexay BEKTOpaMu
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a)a{2; —2,0},8{3,0; - 3}:6) a{0;50}, B{0; -
\/5;1}.

a) a{V222}, B{-3;-30} : 6)af-
252,50}, B{-5;5;5v2}.
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IIpakTueckas padora

Tema: «Paguannas mepa yriaa. [IoBopoT TOYKH BOKPYI HA4Ya1a KOOPAUHAT
Heab padoTsi:

1. ®opMupOBaTh YMEHHUS U HABBIKM BBIYMCIICHHS PAJIUAHHOM U T'PaAyCHOM MEPBI
yIJia ¥ TOBOPOTA TOYKHU BOKPYT HAYAJIa KOOPAUHAT

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckmne cBeIeHUA:

PaagnanHas u rpagycHas Mepa yrJia.

Onpenenenune: LleHTpanbHblil yroyi, ONUPAIOUIMNICS HA OYry, JIJWHA KOTOPOM
paBHa painyCy OKpPY>KHOCTH, Ha3bIBA€TCS YIoM B | pannaH.

dopmyna i IepeBoAa yria U3 paJuaH B rpaaycChl:

o pax = (% *q)°

an

ITpumepl: Haittu rpagycHyto Mepy yria 4 paj
3ll 120 300

Tpa);[ = (? * g pan)® =135°
dopMyna 11 IepeBoa IpagycoB B PaJUaHbL:

n

a’=
180

*o pajx

[Ipumep 2: Haiitu pagnanHyro Mepy yria , paBHoro 15°
Il I

15° = 180 *15 pan = 12 pan

IToBOpPOT TOYKM BOKPYI HA4YAJa KOOPAMHAT.

Kaxmomy JeHCTBUTENBRHOMY YHCIY 0. COOTBETCTBYET €IMHCTBEHHAs TOYKa
€IMHUYHOM OKPYKHOCTH, Ioay4daemMas nmopoporom touku P(1;0) Ha yron o paguas.
OxkpyXHOCTb, paguyca | cM C LEHTPOM B Hayajle KOOpPJAMHAT, Ha3bIBAIOT

€AMHUYHON OKPYKHOCTBIO.
\ —>

[Tpumep3: npu noBopote Touku P(1;0) Ha yron g pan noisyvaercs Touka M(0;1).
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[Tpumep 4: HaiiTu koopauHATHl TOYKH, MOTy4YeHHOU moBopoToM Touku P(1;0) Ha

5
ron - =—
yro 5

0

IMopsanoxk mnpoBeaeHuss padorTsi: Mcnonb3ys TeopeTuueckue
IPUMEPHI, BBIMIOIHUTH MIPEITI0KEHHOE MIPETo/jaBaTeNieM 3a/laHne

3ananue 15 padoThI.

CBCACHMU

151

1 BapuanT

2 BapuaHT

Haiitu rpanycHyro mepy yria

2n.sn.nm. s,
7082011 21

Haiitn paguannyro Mepy yriia, paBHOro

32°; 128°% 150°; 190°;45°

46°; 132°; 170°,210°,90°

Haiiti koopAMHATHI TOYKH, TIOTy4YeHHON TOBOpoTOM Touku P(1;0) Ha yromn

M0 1
- 2259 3 2200

-2 13505 - Do

o |3
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IIpakTueckas padora

Tema: «3HaKU CHMHYCAa, KOCHHYCAa M TAHTe€HCA. 3aBUCHUMOCTb MKy CHHYCOM,
KOCHHYCOM U TAHT€HCOM OJJHOI'0 U TOI'0 Ke yIJIay

eab padoThI:

1. ®opMupoBaTh YMEHUS U HABBIKM BBIYUCIICHUS TPUTOHOMETPUUECKHUX (DYHKIIUIA
2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME

3Haku CHHYyCa, KOCUHYCAa U TaAaHI'€HCaA.

C AN D

sina cosa tga

3aBHCHMOCTH MEXKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOI0 W TOr0 XKe
yrJa.

Sin?a +cos’a =1 tgo = 1
ctgo
S 2 =1
Sina=+v1-cos?a Clgo = o
. 1
cosa=+V1-sin?a I+tglo =——
cos
tga*ctga=1 ctglat] = 1
sin?®

IIpumep 1. Boruucnuth 3Ha4YCHHS] KaXIOW M3 TPUTOHOMETPUYECKON (PYHKITUH,
ecim

2 am
cosa—_z, T,

. o J1 — rosZ
Pewerne : Bocrions3yemcest hopmyioit Sin @= £V1 —cos= a

3m
T <0 <— =
Tak kak 2, To SiIn“® ™0, To ecth B (opMyne mnepen KOPHEM HY>KHO

ITIOCTAaBUTD 3HAK «-»:

1- (= 1—2 16
Qin®=—V1—cos?a—_ 5)2 = 25 _ 25 — _

ol

sina 4 3 4 =

tg(x—cosaf——EZ(—E):-E*(-E):E
1 = 3
ctgo=tga =]:3=4

4 - =

OtBet: Sin®=- = ; tga = =z ; ctgo. = 4

&3



IIpumep 2. Boluuciuth 3Ha4YCHHS] KaXIOW M3 TPUTOHOMETPUYECKON (PYHKITUH,

eciu
am
T<a<—
tga=3u 2 .
1
Penrenue: Bocnonb3yemcst popmyioit 1+tg?a =cos? @
1

U3 nee momydaeM cos o = 1+tg2a
3m
m<a<—

Tak kak 2, 170 cos® <0, To ecTb B (OpMyJIe mepes KOPHEM HyKHO

ITIOCTABUTD 3HAK «-»:

_r 1 1 1 V1o
’ . ’ ’ = v
Coso=-N1ttg"a = _N1+3%=_+/10 =_T0=- 19

¢ o N
BOCIIOIB3yeMcs hopmyitoit Sin @ = £ 1—cos*a

31

o < —

T
Tak kak
MOCTABUTH 3HAK «-»:

. 2 — — — ——
SQin@=—vV1—cos“a-._ 10 )2=_1 100:_«..I100:_4.,-m

1
ctgo = tgx =

[N ™

3 1
Ortset: Sin @ = -+10 ; coso = - ¥10 ; ctgo, =
Ilopsinoxk mnpoBeaeHusi padoThl: Mcnons3dys TeopeTuyeckue
IPUMEPBI, BBIMIOJHUTH MPEIJIOKEHHOE MTPENoAaBaTesieM 3aJaHue
3ananmue 115 padoThI.

i | ek

CBCACHU

2, 10 Sin®<0, To ecTh B (OpMyIe mepes KOPHEM HyKHO

u

1 BapuanT 2 BapuaHT

BbluncJUTh 3HAYCHHUS KAXKI0M U3 TPUTOHOMETPHUYECKON (PYHKIMH, eciIu:

cosa =0,8 H0<0¢<g. cosa=—§ 1/13?”<a<27z.
sina=-> u L<a<2nm sina=2 um<a<Z
5 2 5 2
TC
tga=-2,4 u ;<a<m. tgazg I/IO<L¥<§.

7
ctga== U m<a <.

24

3n
2

ctga=3 wu §<a<n.
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IIpakTueckas padora

Tema: « Tpuronomerpuuyeckue ToxkaecTBa. @opmMyJabl CIA0KEHUA»

Heab padoTsi:

1. ®opmupoBaTh YyMEHUS U HABBIKH PEUICHUS TPUTOHOMETPUUECKUX TOXKIECTB,
YMEHUS IPUMEHSTH (DOPMYJITBI CITOKCHHUS .

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckmne cBeIeHUA:

Onpenenenue: Pagencmeo, cnpagednugoe 0Jisi cex OONYCMUMbBIX 3HAUEHUL dy NpU
KOMopvIX  e20  Jleeas  4acmbs U  NpABas — 4aAcmb — UMEIOm  CMbICT-
HA3b18aemcsi MOHCOECMEOM.
3ajauyn  Ha JI0Ka3aTeJIbCTBO TAaKMX PABEHCTB HA3bIBAIOT 3aJadyaMHd  Ha
JI0Ka3aTEIbCTBO TOXKAECCTB.
[Ipu pemeHNH TakuX 3aJad HCIOJB3YIOT CIEAYIOLIUE CIHOCOOBI JOKa3aTEelIbCTBA
TOXKJIECTB: TMpeoOpa3oBaHHWE JIEBOM YacTH K MpaBOil; mMpeoOpa3oBaHUE MPaBOU
4acTU K JIEBOM; YCTaHOBJIEHHE TOIO, YTO PA3HOCTh MEXAY JIEBOM W IPAaBOU
YacCTSMM paBHA HYJIIO.
IIpumep 1. Jloka3atb TOXKIECTBO

1

1+Ctg2 X = zin a2

cosa®  sina+cosa 1
Pemenne: 1+ ctg? ® = l+sina = sina = sina?
Ot1u npeoOpa3oBaHUs BEPHBI — TOKAECTBO JTOKA3aHO.
IIpumep 2. J/loka3zatb TOXKIECTBO

Cos?@ = (1- Sina)( 1+ sina)y
Pewenne: o gpopmyie (1- SN @)( 1+ SN @) = | 4+gin2@ = cog 2
TOXIECTBO IOKA3aAHO.

IIpumep 3. JlokazaTh TOXKIESCTBO
cosa@ 1+sin @

1-sin &= cosa

Pewenue:

UtoOBl JT0Ka3aTh ATO TOXJAECTBO, MOKAKEM, YTO PA3HOCTb MEXKIY €ro JEBOU U
IIPABOM YACTAMU PABHO HYJIIO

p T
cosa 14sing Ccosa—(l1—sina) COS @—COS&

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

KpaTkue TeopeTHYecKHe CBeIeHMsI:
@opMylaMH  CIOKEHHS  HasbBalOT  (opMylblBbipaatomue COS(X £ B)
sin(@x By yepes cunycst u kocunycsi yrios @ 1 -

Teopema. Jist a10661x @ ¥ B cipaBenyinBo paBencrso
cos(a + fB)= cosacosfB_sinasin
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cos(a— fB)=cosacospf ; sinasin f
sin(a + B)=sinacos B ; cosasinf

sin(a — B)=sinacosfB _cosasinf

IMpumep 1. Beruucinuts sin 210°

sin 210°= sin(180° 30”) — 5in 180° cos 30%cos 180%sin 30°%= x5 +H(-1)*

1

-2

Ipumep 2. Beruucinuthb

]

V3

. Bmx T 8 . m@
Sl — CO05— CO5— Sl —
7 T - 7 T

sin ZcosZ cos== sin = sin(g’T
- 7- - 7 = 7 -7)=SINT =

Iopsinok mnpoBeaeHusi padorhl: Mcnons3ys

TCOPECTUUCCKUC CBCACHUA

IIPHUMCEPLI, BBIIIOJIHUTD IPCAJIOKCHHOC IIPCIIOAaBaTCICM 3a1aHUC

3ananue 115 padoThI.

u

1 Bapuant | 2 BapuaHT
1. Joka3aTh TOXKAECTBO
) sina  _ 1+ cosa ) sina + 1+ cosa _ 2
1-cosa sina 1+ cosa sina sina
sin(a+p) _ tga+igp cos(a+p)
) sin(a—f) tga-tgp b) cosasinf§ Ctgﬁ tga
sin@_ _ q <% — 1 +sina
) 1+ cosa 1-cosa )1— sina
2. Y1pocTuTh
cosa — ctga(— sina) | tg (- @) cosa + sina
3. Buruuceanthb

A)V3sin(-5) - 2etg(- ) +4 cos( - F
B) sin73° cos 17%+c0s 73 sin 17°

.7 T 7 . T
B) sin 1y COS75 - COS T siny

87n cosg +sinZ sin X

I') cos 7 7

6

TU . TC
2cos (—5) +sin (—g)

A) 2— sin(—z) +cos (—g)

B) ) sin73° cos 13°- cos 73" sin 13°

. 57 b 5t .. m
- —_ J,_ - —_
B) sin 1, COS, +Cos - sin

7T 117t 7 . 1ln
I') cos g COs—5~ - sin“~sin—
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IIpakTueckas padora

Tema: «@opmyJibl ABOHHOr0 yriaa. Cymma um pa3Hoctb cuHycoB. Cymma u
Pa3HOCTb KOCHMHYCOB.»

eab padoThI:

1. ®opMupoBaTh YMEHUS U HABBIKM BBIYUCIICHUS TPUTOHOMETPUUECKHUX (DYHKIIUIA
2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME

3HAKM CMHYCa, KOCMHYCA M TAHI'€HCa.

an \\’ C\

sina cosa tga

®opMy.Jibl IBOMHOI0 YIJIA.
sin2a = 2sina cos«

cos2a = cos?a - sina

ITpumep 1. Beraucnuts sin2®, eciin
am
: mT<a<—
sina—_0.6u 5
—_—

. — cinZ
Perenne : Boconb3yemcst hopmysoif €08 &= V1 —sin“a,
am

T = a <
Tak xak 2, TO COS O, TO €CTh B (bopMyne nepea KOpHEM HYXKHO
IIOCTAaBUTH 3HAK «-».:

cos@=—vV1—sinfa—_+1- (—0,6)2 =.V1-036=_4064=_03
sin 2a= psina cos @ = 2(-0,6)(-0,8) = 0,96

Otsert: Sin2 &= (0,96

Mpumep 2. Boruncauts €05 2 ecy COS & = ()3

Pewenne: Bocrons3yemes (hopmyioit €05 28 = cog2@ - sin?@ = cos?@ - (1- cos’®)
= cos?@ — 1+ cos?@ = 2 cos?®-1 =2(0,3)> -~ 1 =2¢0,09-1=0,18 -1 =-0,82
Orger; COS 20 = _ () 82

1
Mpumep 3. Borunciuts tg2® | tg @ = =
Z#

NP
ek

2tga

1-(

il | ds

& lwl

B |
[
(=)
|
[N

Pemenue: Bocnonb3yemcst hopmysoit tg2® = 1-tg* =
|
OtgerT: tg2@= =,
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CymMMa U pa3HOCTb CHHYCOB.
CyMMa U pa3HOCTh KOCHHYCOB.

. . e atf a—f
sina + sinff = 2sin—" cos—
. . PSS a+f
sina - sinff =2sin—" cos—~
= 2c0s 2P cos 2P
cos + cos f = 2cos— - cos—
. + . -
Cosae-cosﬁ=-251n%;sma7‘3
IIpumep 1. BerunciauTs:

. 75+15 75-15 .90 60
sin 754 sin 15 = »SM——— €08 = SM OS2 _ 5s5in 45 cos 30 = He
V3 e
2 =32

Otger: SIN75 4+ sin15=73
IIpumep 2. YpocTuTh BhIpaXKEHUE:

T {3
(;+ a+ —— &)

- IT - iT .
sin (— + (I) + sIn (——('I) = . 5I1
3 3 2

'_

¥E
sin 3 COS@ — 7e 5 cOSa — V3cosa

Hopfmox nposeaenusi padorbl: Mcnons3ys TeopeTuyeckue

= C0S
2

CBCACHMU

IMPUMCPHI, BBITIOJTHUTD IIPEAJIOKCHHOC IIPCIIOIAaBATCIICM 3a1dHUC

3ananue 15 padoThI.

N
2

1 BapuaHT | 2 BapuaHT

Brerauciaurs:

Breraucante sin2a, eciau Brrauciuts sin2q, ecinu
sma—%n%n<a<2n smoz—-gﬂn<cr<377Z

3
BeraucnuTs cos2a, eciam cosa = - 5

_ 4
BE1uncianTs cos2ar, eClii COS & = 5

Boruucnouts tg2a ,tg a =0,6

Boruncnuth tg2a ,tg a = i

Brrauciuth:

cos75 - cos15 sin 105 + sin 165

sin105 + sin75 cos 105 cos75
117 57

cosE + CosE sm B L smﬁ

YOpOoCTUTh BBIPAXKEHUE:

cos(—p)-cos(+p)

sin (5 +B) +sin (5 - B)

151
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IIpakTueckas padora

Tema: «YpaBuenune COSX = @,

esab padoThI:

1. ®opMHUpPOBaTh YMEHUS M HABBIKU PEICHHUS TPUTOHOMETPUYCCKUX ypaBHECHUI
pia COSX = @

2. ®opMupoBaTh YMEHUS U HABBIKM CAMOCTOSITEIbHOIO YMCTBEHHOI'O TPy Aa
3. [IpuBMBaTh YMEHUS U HaBBIKK Pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpeaenuTh ypOBEHb OCTATOYHBIX 3HAHUI CTYJICHTOB MO JAHHOU TEME
Kparkue TeopeTnyeckne CBeICHUA:

COSX = « COSX =— «
=+ arccos & +2 7T n; Nn€z X ==+ (71— arccos &) +2 T n; nez
cosx = 0 X= g +mn; nez
COSX = 1 X= 27-[11; neZ
cosx = —1 X= 1 +27n; n€z

Y KocuHyca ecTh orpanuvyenne cosxe (—1;1)

IIpumep 1. Pemiuts ypaBHEHUE
cosx= 1

Pemenne cMoTpuM B TabauIe X= 2Hn; n%z

Otger: x= 2Mn; n%z

IIpumep 2. Pemuth ypaBHEHHE
1
COSX = -
2
1
PemaeM 1o (popmysie MONOKUTETHHOTO YUCHIA X = * arccos 2 + 27 n; n%z

arccos 2
T

T
! 110 T8.6J'II/IH€, IIoACTaBJISICM B 3alIMCh

IIpumep 3. Pemuthk ypaBHEHHE
vz

COSX = — —
2

Pemaem o ¢opmMyre oTpUIIaTEIHPHOTO YUCTA X = £(T — arccos 2 ) 2T n; 0%z

*u"E T
arccos 2 4 110 TaOJIMLE, TOACTABISIEM B 3aIIUCh
T
am

&9




am
OtTBeT: X = = 4 + 2T n; n%z
IIpumep 4. Pemuth ypaBHEHHE

+

1
COSX = -

3
1

Pemaem mo ¢popMyIie mog0KUTETLHOTO YHACIIA X = ¥ arccos 5 + 21 n; n<z
1

Tak Kak = He TaOJIMYHOE BBIPAKEHHUE , TO IO (POPMYJIE Cpa3y K€ 3alMIlIeM OTBET
1
Otser: x = T~ arccos 5 + 27 n; n%z

Ipumep S. Peuuts ypaBHeHue
COSX = —

W |k

Pemaem o ¢popmMye oTpuIaTeIbHOTO YUCIA X = (T — arccos 2 ) 2T n; 0%z
2

Tak kak 3 He Ta6JII/I‘1H0€ BBIPKEHHUE , TO 1O (HOpMYJIE Cpa3y Ke 3aluIlleM OTBET

Oteer: x = 2T — arccos 3 ]+ 21 n; n%z

IIpumep 6. Pemuths ypaBHEHHE
cosx= 3
Pewenus Het, Tak Kak KOCUHYC NPUHAJIEKUT UHTEpBay (-1;1)

OTBeT: pelleHns HeT , Tak kak COSX € (—1;1)

Ipumep 7. Pemunuts ypaBHeHUE

cosdx =1

PemaemM mo Qopmyie MOJOXKHUTENIBHOIO YHCa, TOJBKO BMECTO X CTaBUM BCE
BBIpOKEHHE 4X M TaK KaK ypaBHEHHE paBHO 1, TO OTBET OepeM M3 TOTOBOTO
penieHus B TabJInile OT YpaBHEHHUS

cosx= 1

4x = 2Tp; n%y

Jlenum Teneps 06€ yactu Ha 4
2mn
X= 2 ;n%z
Tn
x= 2 ;n%z
Tn

OTBeT: X= 2 ; n%z

IIpumep 8. Pemuth ypaBHEHHE

N'{ECOS—_ -1

I[eJII/IM 00¢ yacTH ypaBHCHHS Ha YUCIIO, CTOSIICE CIIeBa OT KOCHHYyca: ¥ 2
1 1 vz
cos> = =
2= -2 ; 3yauenue V2 PaBHO3HAYHO TAOJTUYHOMY 3HAYCHUIO 2
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X "\I'E

cos- —
[Tonmygyaem 2=-2
Pemaem 1o GopmyJie OTPULATENLHOIO YUCIA
] *-.!'E
= £ — arccos 2 /+ 2 n; n%z
"\.'"_ T
2

4 TI0 T36HI/IHC, IIoACTaBJIACM B 3aIlCh

arccos

=

B T
E:i(ﬁ_q,]JrZHn;nEz
= am

=14 +2m ;0%

Teneps yMHOkaeM 00€ YaCTH ypaBHEHHUS Ha 2

3T
x=17 + 4T nS
3m
Oreer: x =T 2 + 471 n; nz

IIpumep 9. Peints ypaBHEHUE

TT
cos(x + -
( 2)=0
IT
Bwmecro X craBuMm 3, a OTBET 3aMKCHIBAECM 110 YPABHCHUIO U3 TAOIHIIBI
cosx= 0
T T T
XxX+- - T £ —
3 = 2 +7lp; n~z, MepeHOCUM = B IIPABYIO YaCTh C MMPOTHBOIIOIOKHBIM 3HAKOM
T i |
X=—= =
3+ 2 +7n; n®z; npuBoMM K 06IIEMY 3HAMEHATEIO: 6
X — 2w  3m
6+ 6 +Mn; nz
¥ = T
6+7n; n%z
T
OT1Ber: 6 +7n; n%z

IIpumep 10. Pemnts ypaBHEHUE

(1+ €OS X)(3-2C0S X)—(

ITpupaBHMBaeM Kaxayro ckoOKy k 0 u pemraem
]+ COSX=() 3.2CO8 X—()

COSX—_ | .2COSX — _3

AN

X,= T +27y; nS; COSX = 3 pemenns wer, T.x. €05¥ € (=1;1)

OtmBer: X,=7 +2Hn; n%z
Iopsitoxk mnpoBeaeHusst PadoThI: Mcronb3ys TCOPETHUECKHE CBEACHHS U

MIPUMEPDI, BBITIOJIHUTD MPEIJIOKEHHOE TTPEIo/iaBaTesieM 3a/1aHue
3ananme 15 padoThI.

1 BapuanT | 2 BapuanT

Pemnth ypaBHeHUs
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1) cosX =0 1) cosX =1
2) COSXZ% 2)  cosx=- ;
3) cos3x =1 3) cosbx=-1

Xx_ 1 V3
4) Cos5 = - En 4) cosi = 73
5) cos(3x +5)=0 5) cos(zx—g)zo
6)  cos(3-3)+1=0 6)  cos(5-3)-1=0

TC

7) 2cos (5 +2x)=V3 7) 2cos(6E -2x)=-V2
8) (1-2cos x)(1+3cos2 x)=0 8) (1+cos X)(V2+2c0s2 X)=0
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IIpakTueckas padora

Tema: «YpaBHeHue »

Heab padoTsi:

1. ®opmupoBaTh YMEHUSI W HABBIKA PEUICHUS TPUTOHOMETPUYECKUX YPAaBHEHUU
BHUJA

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. Onpenenuts ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME
Kparkue TeopeTnuecKkne CBeJIeHUA:

sinX =« sinX =—a
x =(-1)" arcsin &+ 7 n; n€z x =(-1)™! arcsin @ + 71 n; n€z
sinx =0 X= 7In; Nz
sinx =1 x= g + 27n; nEz
sinx =-1 X= - §+ 27n; n€z

Y cunyca ectb orpaHuvenne sinX €(-1;1)

IIpumep 1. Pemiuth ypaBHeHUE
sinx=10

Pemenue CMOTpPHUM B Ta6JII/IHC X=1n, IIEZ

OtBer: x=n; n*z

Ipumep 2. Pemuth ypaBHEHHE

<
ra|

PeraeM 1o hopMyJie IONI0KHUTEIbHOro urcna X =(-1)" arcsin2 + ™ n; n%z

w2 T

4 110 TAaOJIUIIE, IOACTABIISIEM B 3aIIHCh

arcsin 2

T

x=(-1)"4+ ™ n;n%z

Oteer: X =(-1)" 4+ ™ n; n%z

IIpumep 3. Pemuth ypaBHEHHE

|

=

)™ arcsin? + ™ n; n~z

Pemaem o ¢popmyie orpuriatenbHoro yucia x =(-1
1 ™

arcsin? ¢ o TaOnuIe, IMOACTABIISIEM B 3aIIHCh

T

x =(-1)"1 €+ ™ n; nz

Otser: x =(-1)""' €+ ™ n; n%z

IIpumep 4. Pemiuth ypaBHEHUE
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| k4

PermaeM 1o (opMyie HonoKuTenbHoro ducia X =(-1)" arcsin® + ™ n; n<z

Tak kak He TaOJIMYHOE BBIPAXKEHUE , TO IO POpMYyJIe Cpasy ke 3alullIeM OTBET

Ortser: x =(-1)" arcsin® + ™ n; n%z

IMpumep S. Petnth ypaBHEHUE

m ol

Pemmaem 1o (opmyte oTpHIatensHoro dunciaa x =(-1)™"! arcsin £ + ™ n; n<z

Tak Kak -= He TaOJUYHOE BBIPAXKEHUE , TO MO (HOpMYJIie Cpa3y JKe 3alUIleM OTBET

I i

Otsert: x =(-1)"" arcsin £+ ™ n; n%z

IIpumep 6. Pemnts ypaBHEHUE
sinx=2

Pemienus HeT, Tak Kak CUHYC NpUHAIJICKUT HHTEpBaly (-1;1)

OTBeT: PeLIeHHs HeT , Tak Kak —(-1;1)

IIpumep 7. Peunts ypaBHeHUE
sin 3x =1

Pemaem mo ¢opmyie MOJ0XKHUTENIBHOIO YHCA, TOJBKO BMECTO X CTaBUM BCE
BBIPOKEHHE 3X M TaK KaK ypaBHEHHE paBHO 1, TO OTBET OepeM H3 TOTOBOTO

perieHus B Ta0JIUIle OT YPaBHCHHUS
sinx=1

b1

~+
3x=2 ' 2Ty S
Jenum teneps 06€ yacTu Ha 3

- n 27y
s N =
= & 3 ; n-z
Znn

3 ;nEz

X

™
B

OTBeT: X =

IIpumep 8. Pemuth ypaBHEeHHE
sin I 1

.'2
Jlenmum 00e yacTy ypaBHEHHs Ha YKCIIO, CTOSAIIEE CJIeBa OT CHHyca : ¥
x 1 1 z
sin: — —= =
3="¥<; 3HayeHue ** paBHO3HAYHO TAOJIMYHOMY 3HAYEHUIO 2
sin =
[lonywaem 3=
PemaeM o ¢popMysie nmojaoKUTEILHOTO YHCIa

z Wz

&
t |5

=(-1)"arcsin2 + ™ n; n%z

T

arcsin 2 4 110 TaOIuIIe, OJCTABIISIEM B 3aITHCh
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=(-1)" <+ n;n%z
Teneps yMHOXkaeM 00€ 4aCTH ypaBHEHHUS HA 3
x=T+3"n; 0%

Orger: x = T + 37 n; n%z

IIpumep 9. Pemuth ypaBHEHHE
cos (X + g) =0
T
x+E
Bwmecto x ctraBum 3
sinx=10

m
r+-
3

, 4 OTBCT 3aIIMChIBACM I10 YPABHCHUIO U3 Ta6J'II/ILIBI

]

€2, epeHOCHM = B IIPABYIO YacTh C MPOTHBOIIONOKHBIM 3HAKOM

="n:n
') 4

3+7n; n%z;
T

Orser:  *+"n;n%z

IIpumep 10. Pemuth ypaBHEHUE

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

[IpupaBHuBaeM kaxayro ckoOKy k 0 u permiaeM

1+ cosx=0 3-2cos x=0
cosx=-1 -2c0sX = -3
X= 7t +27n; nez COSX = g pelieHust HeT, T.K. cosX € (— 1;1)

OtBeT : X = 11 +27n; nez

Iopsinok mnpoBexenusi padorTwl: Vcrionb3yss TEOPETUYECKUE CBEICHUS
IIPUMEPBI, BBIIIOJHUTH MPEIIOKEHHOE IPENOAABATENIEM 3aJaHUE
3aganue 11 padoThlI.

1 Bapuant | 2 BapUaHT
PemnTh ypaBHeHuUsI
1) sinx =0 1) sinx =-1
] 2
2) sinx ="_ 2) sinX = - =
3) sin4x =1 3) sin2x =1
1 . V3
4) sing—( =-5 4) smg =5
T .
5 sin(3x+2)=0 5 Sin(x-3)=0
X .
6) sin(§+‘—:)+1=0 6) sm(%-;—()-lzo
7 2sin( +20-V3 7 2sin(g -3 =-V2
8)  (1-2sinx)(1+3sin4x)=0 8)  (I+sinx)(1-2sinx)=0
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IIpakTueckas padora

Tema: «YpaBHeHue »

Heab padoTsi:

1. ®opmupoBaTh YMEHUSI W HABBIKA PEUICHUS TPUTOHOMETPUYECKUX YPAaBHEHUU
BHUJA

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. Onpenenuts ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB 10 JAHHOU TEME
Kparkue TeopeTnuecKkne CBeJIeHUA:

tgx =« tgx=—a
X = arctg ac+ 71 n; ncz X =-arctg rc + 7 n; n<z

Y ranrenca HET orpannuyenui

IIpumep 1. Pemuth ypaBHEeHHE
tgx=1

Pewenne cMOTpUM U1 OJIOKUTEIBHOTO YUCIA
x=arctg 1+ n; n%z

arctg 1== o tabnuue, NOJACTaBIsEM B 3aIIUCh

X= 4+ n; n%z

|

OtBet: X=%+n; nz

IIpumep 2. Peminth ypaBHEHUE

Pemaem mno ¢opmyne OTpUIATENBHOTO YHCHA, TaK KaK y TaHIeHCa HET

OTpaHUYCHHH, TO JIFOO0E YMCIIO MOXKET OBITh PEIICHUEM YPaBHEHUS

x=-arctg 2 + ™ n; n%z

OtBeT: X = - arctg 2 + ™ n; nz

IIpumep 3. Pemiuth ypaBHEHHE

Pemraem mo ¢opmyiie MOJIOKUTEILHOIO YHCIA, TOJIHKO BMECTO X CTaBUM BCE

BbIpaxkeHue 4x
4x =0+ n; n%z
Jlenum Terneps 00e yacT Ha 4
T
X= #% ;nEz
E
OtBer: X = *:;n%z

IIpumep 4. Pemuth ypaBHEHHE
B g
3 g i=

0
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IICPCHOCUM  YHCJIO, crogmece I1epcd TaHI'CHCOM B IIPaByrO 4YaCTb C
IMIPOTHUBOIIOJIOKHBIM 3HAKOM

W3

&
- t'g E: _ 3
=9 '\-"_
tg E: 3
Pemaem 1o ¢opmyne mNOJNOKHUTENIBHOIO 4YHCIA, TOJBKO BMECTO X CTaBUM
x
BBIpa)XCHHUEC 3
2 ]
— 3 . . E
f=arctg *+tn;n-z
V3 1
BeipakeHre * paBHO3HAYHO TaOJUYHOMY BBIPAKEHHIO ¥*
LR
arctg * = € no tabnuue. [loacraBnsem B perieHue
= T
=5+, n%z

YMHOkaeMm o0e yacTh ypaBHEHUs Ha 3

T

X=1243 n; n%z

Otser: X=2+3 n; n%z
Ipumep S. Pemunts ypaBHeHUE
)=1

X
BMmecTo X ctaBUM

T

T
3, a OTBET 3aIMCHIBAEM 1O MOJIOKUTCIbHOMY YHCITY

+ -
3 =arctg 1+ ™n; n%z,
T

arctg 1= 4 mo TabuuIle, MOJCTABIIIEM B 3aIHCh
T T

x+-_ +
I=4& 4 ﬂn; nEZ’

IMCPCHOCUM 3B IMpaByIO 4aCThb C IIPOTHUBOIIOJIOKHBIM 3HAKOM

T m
3+ 44+, nEz; MIPUBOJIMM K 00IIIeMy 3HaMeHaTelo 12
4T F

X: - 12+ 12 +ﬂn’ nEZ’
3

X=-12+Tn; n%z
1

Otget: X=- 12 + ™n; n%z

IIpumep 6. Peiuth ypaBHEeHHE

tg(2x -4)+1=0

nepeHocuM | B MPpaByr0 CTOPOHY C IPOTUBOMIOJIOAKHBIM 3HAKOM

e |

tg(2x - 2)=- 1

|

BMecTo x ctaBuMm 2X - 4, a OTBET 3aIMCHIBAEM 10 OTPULIATEILHOMY YHCITY
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2x - 4=-arctg 1+ ™n; n%z,

14

arctg 1= ¢ mo Tabnuie, MOACTABIIAEM B 3alHCh

T

O

2x -4= -++™n;n%z mepenocum -

IMPOTUBOITIOJIOKHBIM 3HAKOM
Nl W

2x =4 -4 + ™n; nz Beruncisem

2x = ™ n%z nenuM 00e 4acTH ypaBHEHHUA HA 2
M b

X=2:nz,
OTBeT: X= 2 ;n"z,

Ipumep 7. Pemunuts ypaBHeHHE

(5+ )(tgdx-1) =0

[TpupaBHUBaeM kaxayro ckoOKy Kk 0 u peliaem
5+ =0 tgdx-1=0

=-5tgdx =1

X,= - arctg 57 ™n; n%z 4x = arctg 1+ "k; %z,
4x = =+ Tk; k52,

i 3 K

X2: 15 + 4 ; KEZ

3 T

OtBer : X,= - arctg 5T Tn;n%z; Xp= 16 +4; k%7

Hopsinoxk mnpoBeneHuss paodoTbi: Mcnons3ysi TeopeTHUYecKue
MIPUMEPBIL, BBIIOJIHUTD MPEIIOKEHHOE MTPENOIaBaTENIEM 3a/IaHUE

3ananue 1Jis1 padoThbI.

C JIEBOM CTOPOHBI

B TIPaByl0 C

CBCACHUA H

1 BapuaHnT | 2 BApUAHT
Pemnth ypaBHeHUs
9)  tgx=-1 1) tgx=vV3
1) tg2x=0 3)  tghx=0
12)  1+tgZ=0 X _

&3 4  V3+tgZ=0

Ty _

13) V3-1tg(x-5)=0 5 1-tgxti)=0

14)  tg(5+2x)=-1

6)
15)  3-tgC +20=3 .
16)  (tgx-5)(tg3x+V3)=0 )

g (Gx-3)= 7

3+1gC -4x)=V3
(tgx+2)(tg; — V3)=0
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IIpakTueckas padora

Tema: «YpaBHeHHe c»

Heab padoTsi:

1. ®opmupoBaTh YMEHUSI W HABBIKA PEUICHUS TPUTOHOMETPUYECKUX YPAaBHEHUU
BHJIA C

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOIO YMCTBEHHOT'O TPY 1A

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUMN CTYJICHTOB IO JAHHOU TEME
Kparkue TeopeTnueckne CBeJIeHUA:

cgx =a ctgx =—a
X = arcctg a+ 7T n; n<z X =-arcctg &+ 71 n; n<z

| Y xoranrenca HET orpanuyenni |

IIpumep 1. Peints ypaBHEHUE
ctgx=1

Pemenune CMOTPpUM JIA IMTOJIOKUTCIIBHOT'O YHUCJIa

x=arcctg 1+ n; n%z

arcctg 1== o tabinuiie, MOJCTaBIISIEM B 3aIIUCh

X= 4+ n; n%z

T

OtBet: X=%+n; nz

IIpumep 2. Pemuth ypaBHEHHE

Pemaem mno (I)OpMYJIG OTPHUOATCIIbBHOTO 4YHUCJIA, TaK KaK Yy KOTAaHI'CHCAa HCT

OFpaHquHHﬁ, TO JIFO00OE YHCIIO MOKET OBIThH PCHICHUECM YPABHCHUA

X = -arcctg 2 + ™ n; n%z

OrtBer: X = - arcctg 2 + ™ n; n%z

IIpumep 3. Peminth ypaBHEeHHE

Pemaem mo ¢opmyie MOJ0XKHUTENIBHOIO YHCa, TOJBKO BMECTO X CTaBUM BCE
BbIpaxkeHue 4x

b1
~+
4x =2  n;n%z
Jlenum Teneps 06€ yactu Ha 4

7 ]
_+ e
X= 8 4 ;HEZ
4 n

OtBeT: X =% +:n%z

IIpumep 4. Peuths ypaBHEHHE

V3 x
3 g i=

0
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IIEPCHOCUM  YHCJIO, CTOAICSC IICPCA KOTAHI'CHCOM B IIpaBY0O 4YaCTb C
IMPOTHUBOIIOJIOKHBIM 3HAKOM

x +3
3—_ 3

Pemaem 1o ¢opmyne mNOJNOKHUTENIBHOIO 4YHCIA, TOJBKO BMECTO X CTaBUM
x

BBIpa)XCHHUEC 3

2 E3

== arcctg 3 +n; nz
V3 1

BeipaskeHre * paBHO3HAYHO TaOJUYHOMY BBIPAKEHHIO ¥*

V3

arcctg 3 =

wls

no tabsnue. Iloacrasnsem B pemieHne

VYMHO)aeM 00€ YyacTu ypaBHEHHS Ha 3
X="+3n;n%z
Otser: X="+3 n; n%z

Ipumep S. Peuuts ypaBHeHue
Ty —
ctg(x +3) =1
BMmecto X craBuMm x + g, a OTBET 3aIMCBHIBAEM II0 ITOJI0KUTEIBHOMY YHUCILY
b +§ = arcctg 1+ 7mn; nez,

arcctg 1= 7 10 TabuIle, OJICTABIISEM B 3aIIUCh

x+§= T+ mn; nez,

MEPEHOCUM é B [IPABYIO YaCcTh C MPOTUBOMOJIOAKHBIM 3HAKOM
x= —;5 + g +1n; NE€Zz; IPUBOANM K 00IIIeMy 3HaMeHaTeto 12
4n, 3n
=204 3T 4o nez;
X LT T T nEz;
X=- % + 7mn; n€z
OtBeT: X=- % + 7in; n€z

IIpumep 6. Peiuth ypaBHEeHHE

ctg(2x-4)+1=0
nepeHocuM 1 B mpaByro CTOPOHY € MPOTUBOIIOIOKHBIM 3HAKOM

ctg(2x - <) =-1

s 13

BwmecTo X ctaBum 2X -

1

2x - 4= - arcctg 1+ ™n; n%z,
') 4

, 4 OTBCT 3aIIMChIBACM I10 OTPpULATCIbHOMY YUCITY

arcctg 1= # mo Tabaule, NOACTaBIsEM B 3aMKCh
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T T
2x -4= -++™n;n%z nepeHocum -
IIPOTHBOIOJIOKHBIM 3HAKOM
T T

|

2x =4 -+ + "n; nz,Beruncisem

2x = ™n; n%z, nennm o6e yacTH ypaBHEHHS Ha 2

IIpumep 7. Peuuts ypaBHeHUE
(5+ ctgx)(ctgdx-1) =0
[IpupaBHuBaeM kaxayro ckoOKy k 0 u periaem
S+ctgx=0 ctgdx-1 =0
ctgx=-15 ctgdx =1
X;=- arcctg S+ mn; nEz 4x = arcctg 1+ 7K; KEZ,
4x = g-l- TIK; KEZ,

T TtK
= T 47K,
X5 € T Kez

OtBer : X;=- arcctg 5+ nn; nez ; X,= % +HIK' Kz

Ilopsinoxk mnpoBeaeHusi padoThl: Mcnons3dys TeopeTnyeckue
IIPUMEPBI, BBITIOJIHUTD MPEIJIOKEHHOE ITPENOIaBaTelIeM 3a1aHue

3ananmue 15 padoThI.

C JIEBOM CTOPOHBI

B IPaByK ¢

CBCACHUA H

1 BapuaHT | 2 BApHAHT
Pemnth ypaBHeHUA
17)  ctgx=-1 9) ctgx =3
18)  ctgx=3 10)  ctgx=- >
19)  ctg2x=0 1) ctg5x=0
20) l+ctgx=0 X _
&3 12)  V3+ctgi=0
TN —
21 V3-ctg(x-9)=0 13)  1-ctg(x+2)=0

22)  ctg(F+2x0)=-1

23)  3-ctgl +20=V3
24) (ctgx—S)(ctg3x+\/§)=O

14)  ctg 3x -§)=%

15 3+ctgl -40-V3
16) (ctgx+2)(ctg§ —3)=0
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IIpakTueckas padora

Tema: « Tpuronomerpuyeckue ypaBHeHUsD)

Heab padoTsi:

1. ®opmupoBaTh YMEHHS U HABBIKU PEIIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM.
2. ®opMuUpOBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa
3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CTPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnueckne cBeIeHUA:

PaccmoTpum HEKOTOpBIE MPUMEPHI PEIIEHUS] TPUTOHOMETPUYECKUX YPaBHEHU I
1. YpaBHeHuUs , CBOASIIIIMECS K KBAAPATHBIM

IIpumep 1. Pemiuth ypaBHEeHUE

2c0s’x — 5sinx+1=0

3aMensis cos’x Ha 1- sin?x, mony4aem

2(1- sin?x)-5sinx+1=0

2- 2 sin’x - 5sinx+1=0

CuuraeM Mo00HBIC YICHBI

- 2 sinx - 5sinx+3=0

OO06o3Hauas sinx =y, MojJy4aeM KBaJpaTHOE YPaBHECHUE

-2y?—5y+3=0

a=-2;B=-5;¢c=3

D= B*-4ac=25+24=49

5+7 1
yi= =3 y,="
NOJICTABIIIEM B 3aMEHY
1. SinX = -3 —ypaBHEHHE He HMEeT PElICHNs, TaK Kak sinx —(-1;1)
1
2. sinx = *

u

x = (-1)" arcsin i+ S

X= (-1 €+ ™nin &

Oteer: x = (-1)" €+ ™n; n &z
IIpumep 2. Pemute ypaBHEHHE
tg?x +tgx —2 =0

3aMCHsEM tgX =y

y2+y-2=0
a=1;B=1;c=-2
D=g*4ac=1+8=9

—1+3

yl = 2z =]

—-1-3
yz = 2z =.)2
[ToxcraBnsiem B 3aMEHY
1. tgx =1
x =arctg 1 + ™n;n 5z

X;=4+"n;n %z
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2. tgx =1
X, = - arctg2 + k; k &z

OtBet: X; =%+ ™n; n z; x, = - arctg2 + "k; k ©z

IIpumep 3. Pemuth ypaBHEHHE
4sin*x — 5sinxcosx — 6¢cos’x =0
Jlenum Bce ypaBHEHHE Ha COS X
4sinx Ssinxcosx 6Ccosx 0

COS X _ COS5 X _ CosX _COs5X

[Tomyyaem ypaBHEHUE

4tg’x — 5tgx —6=10

3ameHseM tgx =y, Mojy4yaeM YpaBHECHUE
4y -5y -6=0

a=4;B=-5,c=-6

D= B*-4ac = 25+144 = 169

5+13

ylz 2z =9

ﬂ
YQ: 2 =-4
[loncrasisiem B 3ameny
1. tgx =9
x, =arctg 9+ ™n; n &z
2. tgx =-4

X, = - arctgd + 7k; k &z

OrtBer: X, = arctg9 + ™n; n z ; x, = - arctg4 + "k; nk=z
2. YpaBHenue a sin x + b cos x=0

IIpumep 3. Pemiuth ypaBHEHUE

2sinx-3cosx=0

HOI[@J'IHM BCC YpaBHCHHC HaA COS X
2s5inx 3cosx 0

LS

COSX _ COSX — COSX

2tgx—-3=0

2tgx =3

tgx=E .

x = arctg? + ™n; I}Ez

OtBer: X = arctg? + ™n; n%z

Ilopsinok mnpoBeaenusi padoThl: Vcrions3yss TeopeTHYECKHE CBEICHHUS U
MIPUMEPBI, BBITIOJHUTD MPEIJIOKEHHOE TTPEIo/iaBaTesieM 3a/1aHue
3ananue 115 padoThl.

1 BapuaHT | 2 BApUAHT

Peminte ypaBHeHHs

A) 6 sin’x — cosx + 6 =0 A) 8 cos’x — 12sinx + 7 =0

B)tg’x +3tgx=0 B)2 tg’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
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| D) sinx - V3cosx = 0 | D) sinx + cosx =0
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IIpakTueckas padora

Tema: «IIpou3BoaHbIC OCHOBHBIX 3JIEMEHTAPHBIX PyHKIUID)

Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKM TMPUMEHEHUS (GOPMYH IS BBIYUCICHUS
IIPOU3BOTHON

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB IO JAHHOU TEME
Kparkue Teopernueckmne cBeieHUA:

DopMYyJIbI 3JIEMEHTAPHBIX MPOU3BOIHbIX:

(n (kx +b)) = (og,x)'= ——

e '=¢" (cosx) /= - sinx

(@) T = jx gFETD (sin) = cosx

@) '=a*lna (cos (kx + b)) '= - ksin(kx + b)
(Inx /=§,x>0 (sin (kx + b))’ =Kkcos (kx + b)

IIpumep: BoraucianTe NpOU3BOIHYIO:
1. (F+2ey)/ =33 e

2. (e3+2x+2111X)/:2e3+2x+;
2 3
3. (210g4 X4 In(3x + 1)) /=x In4 4+ 3x+1

4. (2sin Xy 4%)/ = 7COSX | gx In4
£

5 (2€0SX _ 6l Xy = oSINX _ 3
6 (sin(4 + ZX)) I 2(:05(4 + 2x)

7 (cos(l — SX)) /:3sin(1 — 3x)

IHopsinok nmpoBeneHus1 padoThI:

Hcnonb3yst TeopeTHUuecKkrue CBEACHUS W TPUMEPBI, BBINOJIHUTH MPEII0KEHHOE
npenojaBaTesieM 3aJaHue

3aganue aJ1s padoThbl.

1 BapuaHT | 2 BapHMaHT

BBIYHCINTL NPOU3BOAHYIO:

(43¢5 (T7*+e ;(10°+4 | (& -2¢Y) ; (9+3eY/ ;(-7+5
ex) / ex) /

(&3 % +4Inx)’ ;(e'"*-5Inx)’ |(e ¥+1Inx)’ ;(-e”?+3Inx)’
(3logsx + In(—4x +2))/; (logyx + In (2 + 5x))’;

(4logyx + In(1 - 2x)) (4loggXx + In (9 — 2x))

(Bsinx + 5%) /; (5sinx + 3%)/ ;(6sinX | (sinX - 2¥) ' ; (3sinx + 5%) / ;(5sinX -
+ 2x) / 6x) /
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(3cosx +2Inx)’; (4cosx - 6Inx)’

(-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(’3—(+ 5)—e*)’

(sin(}-2)+e™)’

107



IIpakTueckas padora

Tema: «Bo3pacTranue u yobiBaHue QyHKIIUN»

Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKM TMPUMEHEHUS (GOPMYH IS BBIYUCICHUS
IPOU3BOTHON, HAXOXKICHUS BO3pACTaHUs U yObIBaHUS (DYHKITUU

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue TeopeTnyecKkne CBeJIeHUA:

Ecan NPOU3BOJAHAA HA OTPE3KEC UMECCT 3HAK:

«t» - To pynkuuss BO3PACTAET | «» - 10 pynkuuss YBBIBAET

PaccmompuM Ha npumepe aicopumm HAX0c0eHUus eo3pacmanua u yﬁbl@dﬂu}l

QEHKI_/I‘UM.‘
Haiitu naTEpBasbl Bo3pacTaHus U yObIBaHUS (QyHKIIAN
y(x) =x° - 2x% + x

1.06mnacts onpenenenus Gyakmun X € R (mo6oe x).
2.BpruucinTh npomBoILHyIO'

yg(x) (x - 2x° +x) =3x?- dx+1

IMonyunnocs KBapaTHOE ypaBHEHHE,
IIpUPaBHUBACM K HYJIIO 1 HAXOJAUM KPUTUYICCKUC TOUYKU:

3x% - 4x+1=0
D =b*- 4-a-c=16-12 =4
a=3;b=-4;c=l

442
1,2 — 6
6 2 1
X =— =] x. =— =—
1 2 6 3
3. Uccnenyem QyHKITHIO: »* (0) =330"- 40 +1=1

2
@0 %"4% Hl=- 24 = 1=
4 4 4

g5

/ 1

W | H

¥(2)=322- 42 +1 =12 8+1=5

1 1
X<z W x>1 - BO3pacTaer ; 5<x<1 - yObIBaeT

x < 1 E <x<l1
OtBer: 3 m x>1 - pospacraer; 3 - yObIBaeT

IMopsnok npoBeneHus padoThbI:

Hcnonb3yss TEOpETHUECKUE CBEIAEHUS M INPUMEPHI, BBIIOJHUTH MPEMTI0KEHHOE
IIPENOAABATEIEM 3aJaHHE

3aganue 1y padoThlI.
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1 BapuanT

2 BapuaHT

Haiitu naTepBansl Bo3pacTanus U yObIBaHUs (PYHKIIMH:

V=2x3+6x>+4
V=-x*+8x>-16
V = 6x* - 4x6
V=x3-3x2+2

YV =x3+6x>+9x
V=x*-2x2+2
VY =4x3 — 5x*

V=x*-10x*+9
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IIpakTueckas padora

Tema: «Cxema uccienoBanusi pynknun. Ilocrpoenue rpaduxon»
Heab padoTsi:

1. ®opmupoBaTh yMEHUS ¥ HaBBIKH WCCICNIOBaHHUS (YHKIHA C MTOMOIIBIO
POU3BOIHON U MOCTPOEHUS TpaduKoB HyHKIUH

2. ®opMHpOBaTh YMEHMS U HABBIKM CAMOCTOSITEIILHOIO YMCTBEHHOI'O TPy Ad
3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs YpOBEHb OCTATOYHBIX 3HAHHUM CTYJIEHTOB IO JTAaHHOU TEME
Kpatkue TeopeTrnyeckue CBelecHUA:

Cxemy uccienoBanus (PyHKIIMU pacCCMOTPUM Ha MpUMeEpeE:

[Toctpouts rpaduk GyHKIIMN

Yx) = x3 - 2x2 + x Ha otpeske (0; 2)

1.06nacts onpenenenns pynxuun X € R (mo6oe x).

2.Bpr4ucnuTh TpOU3BOIHYIO:

yix) =(x*- 2x° +x)Q=3x2 - 4x+1
HpI/IpaBHI/IBaeM K HYJIIO 1 HAXO0IUM CTaHI[apTHBIe TOYKMU.
3x* - 4x+1=0
D=b’-4-a-c=16-12=4
a=3;b=-4.c=l
442
75

6 2
X, :g :1X2 :g:

w |

3. Uccnenyem QpyHKITHIO

y' @) =3@r-41r1=2-1+1=2

4 16 16

/ l = l 2_ .l + 1= :é - | =- l
Y =3 —4-5+1=7-1=-7

/ é = E 2 _ .§ —+ = §
y' & =30p-42+1=2

1
x >1 - BO3pacTaeT X =3 max
1 .
§<x<l - yObIBaeT x =1- min
—v3_ 02

4. Beraucnum 3HaueHust QyHKIAH ylx) =x- 2 +x B TOYKAaX W UHTEPBaJaX:
y(0) =0°- 20> +0 =0 (0;0)

- HOJIy49acM TOYKY C KOOpAWHATAMU
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010 010 g1g 1 _1 2 1 _1-6+49_4 01 41
W3 HEt s 3T 9T T w iE Tl
p1p _pip® _p1p° 1 1 2 1 1-4+4 101 10
P I I R R A i N Yl
y(1) =1°- 2 1 +1=1- 2+1=0(1;0)

(

5. CocTaBum TabIHITy:

1
_ X =— _ _
X X=0 0 < x<% 3 §<x<1 x =1 | I<x<2 X=
»(x) |0 + 0 - 10 + o
0 4 0 2
y(x) A >7 ~ A
max min

6. Ctpoum rpaduxk:

Iopsinox npoBeneHus padboThI:

HCHOJ’IBS}UI TCOPCTUUCCKUC CBCACHHA W IIPUMCPBI, BBIIIOJHUTHL IIPCIJIOKCHHOC

npenojaBaTesieM 3aJaHue
3aganue 1Js padoThl.

1 BapuanT | 2 BApUAHT

HccnenoBaTh (DYHKIMIO HA OTPE3KE M MOCTPOUTH rpaduK :

V=x3-3x*+2mna[-13]

| V=x*—10x*+9 na [~ 3;3]
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IIpakTueckas padora

Tema: «Haunboubiee 1 HaMMeHbIIee 3HAYEHUS QYHKINI)

Heab padoTsi:

1. ®opmupoBaTh YMEHHUS U HABBIKM HAXOXKJCHUS IO aJTOPUTMY HAMOOJBIIETO U
HAWMEHBIIET0 3HAYCHUS (PYHKITUU

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue Teopernueckmne cBeieHUA:

Ilyctp ¢QyHKIMS y HempepblBHA HAa OTpE3Ke [3;Bl 4 umeer meckombko
KPUTHYECKHX TOYEK Ha 3TOM OTPE3Ke.
JIiist HaxOXKIeHUsT HanOOJIBIIIEr0 U HAMMEHBIIIET0 3HAYeHUH (PYHKIIMU HA OTPE3Ke

[a; ] HYKHO:

1. Haiitu 3HaueHust pyHKIMU Ha KOHIAX OTpe3Ka, T.€. uncia y(a) u y(B) ;

2. Haiitu ee 3HaueHMs B T€X KPUTHUYECKUX TOUYKAX, KOTOPBIC MPUHAJIEKAT

UHTEpBaly (a;B);

3. W3 HaiineHHbIX 3HAaUEHUI BIOpATh HAUOOJbIIIEE U HAMMEHBIIIEE.

Ilpumep 1. Haiitu HanbosblIee U HaMMEHbIIEE 3HaUYeHnss QYyHKIMHA y = 1 + 2x2 —
[—1;2]

x* Ha oTpeske
1. VD) =121 - (-1)*=14+2-1 =2
V(2)=14222—24= 148 — 16 =-7

2. V/=(1+2x>-x%'=4x-4x3 MoxkHO moaenuTs Ha 4
x-x>=0
x(1-x3)=0

x=0um 1 —x2=0

X1:O,X2:1,X3:-1

U3 TTOJTYYEHHBIX YHMCEII, BCE BXOIST B HHTEPBAI
CUUTAEM TETePb OT ATUX YHCEN 3HaUYCHUs QyHKIIUU
V() =1+2'1?-1*=1+2-1=2
V(0)=1+2'0>-0*=1+0-0=1

3. Haubomnpiee 2

Haumensbiee - 7

Oreer: HanbGonblee 2

Haumensbiee - 7
1

IIpumep 2. 1. Haiitu HanGosipliliee 1 HaMMEHbIIIEE 3HaAYCHUS (QYHKIIMN Y = X + * Ha

OTPC3KEC [2’ 4]

(SR

. Y(Q2)=2+2=25
|

V(@#) =4 +4=425
1 il

2. V/=(x+7%)'=1-* ymHOkaeM Ha X> U IPUPABHUBAEM K HYJIIO
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X?-1=0
x:=1

2= +/1

X1:1; Xy = -1

ATH YHCIIa B MHTEPBAJ HE BXONAT, 3HAYUT OyaeM BBIOMpaTh M3 TEX UYTO YKE
ITOCYUTAIIH:

3. Haubonpmee 4,25

Haumensmee 2,5

OrBet: Han6oaemee 4,25

Haumensmiee 2,5

ITopsiiok npoBeneHnsi padoThbI:

Hcnonb3yss TeopeTHUUEeCKUE CBEACHUS W NPUMEPHI, BBINOJIHUTH MPEII0KEHHOE
npenoaaBaTesieM 3aJaHue

3ananmue 115 padoThI.

1 BapuanT 2 BapuaHT

Haiitu nanOosnpIiiee 1 HaUMeHblIIee 3HaYCHUS (PYHKIIUU:

V=x’-x*+xmna [0;2] V=1+x*-x%na [1;3]

V =2x3+3x?-36x na [-2;1] V=x3+9x*+15x na [-3;-2]
V=x-6x>+9 na [-2;2] V=x3+6x>+9x na [-4;0]
V=x*-2x>+3 na [-4;3] V=x*-8x>+5 na [-3;2]

Y=X+§ Ha [1;4] V=X+)9—( Ha [1,9]
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IIpakTueckas padora

Tema: «Muororpanuuku. Ilnomaas u 00beM MHOTOTPAHHUKOB)

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKH PEIICHUS 3371a4 UCTIOIb3Ys (DOPMYJIBI.
2. @opMUpOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa
3. [IpuBuBaTH YMEHUS U HaBBIKK PAaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue Teopernueckne cBeleHUA:

Ky®.

dopmMyJibl, HEOOXOAUMBIE JIJIs PELISHUs 3aa4:

S = a2, a-pedpo Kyda
Sﬁolc= 432

P oev= 4a

Suos= 62’

d2 K= 332

d? oeu= 227

Socn= a’

3apauya 1. PeOpo kyOa paBHO 4 cM. Haitiaute mepumerp OCHOBaHWSI, AHArOHAJb
Ky0a U IJI0111a/1b OCHOBaHUs Ky0a U ero 00beM.

Jlano: Pemenue:

Ky06 P,y =4a=4%4 =16 cm

a=4cMm S, =a’=4’=16 cm?

d? =3 az::'dK=a“’{§=4“"{§ cM

V=a’ =4° =64 cm?

=
Poeu-? di-? Soen-? V=2 OTBET: Pogy = 16 0M; Soen = 16 ev%; d =4V 3 o

V =64 cm®

3agaua 2. [Inomanas nuaroHaJbHOTO CeYEHUs KyOa paBHA 8“'/E cm?. Haiigure

TJIOIA b ITOJTHOM MOBEPXHOCTH KyOa M €ro 00beM.

JlaHO: Pemrenue: 1) Scq=d*a
Ky6 2)d= aV2

Seeq = 8V2 M2

Suk-? Vi-?
3)Scen = a"'/E *a = a? V2
8\'@ = az ‘VIE
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8 =a’

a=18 cm

4) S, = 6a’>=6-8 = 48 cm?

5) Vi =al = (V8)* = 1612 cm®

OtBeT: Sy, =48 cM? ; Vi = 1612 em®
IHHapaJjenenumnen.

(DOPMYJIBI, HCO6XOI[I/IMI>IC AJIA pCIICHUA 3a1a4:
Eciu 6 ocnosanuu nexxcum - Keadpam

a-peOpPo OCHOBaHMS Sso= 4ac

P ocH 4a Snon= 2 Socn+ Sﬁok
d? = 2a%+c? S.oa= 2 a*+4ac
Socn= a2 d? .= 2a%; d=aV2

Ecnu 6 ocnosanuu nexcum - NPAMOY2O0ITbHUK

AB _ 4,

BC _
5° BB,

a, B -pe0poO OCHOBAHUSA Seox= 2ac + 2B¢c = 2¢(a+B)
C- BBICOTA
P ocH 2(a+B) Snon= 2 SOCH+ SﬁOK
d? = a*+B*+ ¢? Suox= 2 aB+2¢(a+B)
Soen= aB d* oeu= 2’+B’
3apauya 1. CymmMma Bcex pebep mapaienenunena paia 120 cm. Halinure kaxmoe
pebpo mapasuienenureia U mioliaib MOJHONW MOBEPXHOCTH, €CITU BC s
5
c
JaHo: Pemenue:
[Tapamutenenunen Bce pebpa 0603HaumMM 3a X,
Ypes = 120 cm torma AB=4x; BC = 5x; BB;= 6x

AB _4.BC _5 0Ty 9aeM:

BC 5 BB, 6
AB=DC = A1B1 = D1C1 =4X
BC, AB, BB, - ? BC=AD=B,Ci=A, D;=5X
BB]Z CC1: DD]Z AA]Z 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
Soci= AB*BC = 8*10=80 cm?
Sso= 2AB*BB, + 2BC*BB; = 2BB(AB+BC) = 2*12(8+10) =432 cm?
Sior= 2 SoerT Seox = 2%80+432 = 592 cm?
OtBet: AB= 8 CM; BC =10 CM; BB, =12 CM , Si. =432 cm?
Shon = 592 cm?
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3apaua 2. M3mepeHus: npsIMOYTroJbHOIO Mapajijieienuieia paBuol: 8§ cM, 12 cM u
18 cm. Haiinute  pebpo kyba, oOBeM KOTOpPOrO paBeH OO0BEMY 3STOTO

napasuieJenune sa.
aHo: Pewienue:

[Mapamnenenunejy V = aXBX h = 99X16 = 1728

a=28cwm, oM’

B=12 cM, V,.=V,=1728 cm®

h=18 cm V=2’

Ve=Vy a.= V1728 = 12 cm

A -7 OtgeT: a,= 12 cm

IHpuszma.

Mp1 Oyzem paccMaTpuBaTh NPSMYIO PU3MY.
®opMyIibl, HEOOXOIUMBIE JIsl PEIICHHUS 3a/1a4:
Sﬁolc: Ph

Sno.11= 2 Socn+ Sﬁolc

DopMyJibl, 1JI5 BbIYMCIEHUS MJI0IIATA OCHOBAHUS:
a3
4

a)paBHOCTOPOHHHI TPEYTOJIbHUK S =

0)[IPOU3BOJIBHBIA TPEYTOJbHUK
¢dopmyna ['epona, eciau U3BECTHBI BCE €r0 CTOPOHBI:

p=22; s=Jp(p-a)(p-8)(p-0)
B)TPEYTOJIbHUK S = % ah; S = % aBsin /C

r)kBagpar S =a’
N)OPSIMOYTOJIBHUK S = aB

¢)mapamtenorpamm S = ah; S = aBsin Za
x)pomG S = a’sin/a ;S = dd,

3apmauya 1. CropoHa OCHOBaHUSI MPABWIBHOW TPEYTrOJbHOW MPU3MBI paBHA 8 CM,
O0okoBOe peOpo paBHO 6 CM. HAMJAWTE IUIOMIAIL CEUCHHS, IMPOXOJSIINETO dYepe3
CTOPOHY BEpPXHEro OCHOBAaHHS ¥ MPOTHUBOJICKAIIYI0 BEPIIMHY HUKHETO
OCHOBaHMSI.
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aHo:
[Ipuzma
OcHoBanue-
TPEYTOJIbHUK
a= 8 cM
B=6cCM Ay

Sceq -? 6

A

P

B

+ &
B
|
'8 C

3)  Haiinem S ceuenus o ¢popmyiie I'epona:

Peiienne:
1) Paccmotpum 4A BC

AiC = B;C, Tak Kak
SIBISIFOTCS  JUArOHAJISIMH B
PSIMOYTOJbHHUKAX.

2)  Paccmorpum 4CAA,,
/A= 90°

ITo T.Iludaropa
ACP=AA+ AC?

AC = |AA2+ AC? =

Ve?+ 82 =

=V36 + 64 =V100 =10 cm

Sees =14 (14 — 10) (14 — 10) (14 — 8) = V14 x4+ 4+ 6 =V1344 =8V21 »36,6 cm

OTBeT: Sees= 8V21 %36,6 cMm

3agaua 2. Berancnute 00beM TpeyroiibHON mpusmsel, ecin AB = 25 am, BC = 29

cMm, AC =36 1M, Sy, = 1620 1m2.

aHo: \ Penienue:
nmpu3Ma V =S, h
ocHoBaHue — Ilnomanes ocHoBaHMs Hailnem o ¢popmye I'epona

p — AB+BC+AC _ 25+29+36

TPEYTOJIBHUK > > =45
gg ;53 ﬂﬂ;‘: Soun = /45 (45 — 36) (45 — 29) (45 — 25) =
B =v459 16 20 =v129600 = 360 1m>
AC =36 nm
S, = 1620 M Stion= 2 Socit Seox 3 Seox= Pocu
1620 =2 X 360 + (25 +29 +36)X h
V.2 1620 =720+ 90X h
' 162=72+9h
Oh=162-72
9h=90
h= 9970 =10 oM
V =S, h=360 X 10 =3600 nm>
Otser: V =3600 oM’
IIupamuna.
dopMmyIibl, HECOOXOIUMBIC JIJIsL PCIICHMS 3aa4:
Seo=5 P d

Srmn: Socn+ SﬁOK

DopMYyJIbl, /11 BbIYMCIEHHS TJI0IAIH OCHOBAHMS:

o _a*x3
a)paBHOCTOPOHHUI TPEYTOJNIBHUK S = T

0)[IPOM3BOJIBHBIA TPEYTOJbHUK
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¢dopmyina ['epoHa, eciii U3BECTHBI BCE €0 CTOPOHBI:
p=22; S=Jp(p-a)(p-8B)(p-C)
B)TPEYTOJBHUK S = % ah; S= % aBsin /C

r)kBagpar S =a’
I)IPSIMOYTOJBHUK S = aB

¢)mapayenorpamm S = ah; S = aBsin Za
K)pomMb6 S= a’sin/a;S= % dd,
3apaua 1. OcnoBanuem nupamuibl JJABC siBisiercst 4AABC, y kotoporo AB = AC

=13 cm, BC = 10 cMm, pebpo AJl mepneHANKYJISIPHO K TIIOCKOCTH OCHOBAHUS U
paBHO 9 cM. Haiinure mromnaas O0KOBOM MTOBEPXHOCTH ITHPAMHU/IBI.

aHo: A Pemenue:
[Mupamuna 1) Seox =2 Spas + Spcs
OCHOBaHWeE- i
TPEYTrOIbHUK Spap = BAAB =918 _ 117 (2
ABC 2 2 2
fl\]f SACS D g AR 2 Span =2 W= 117 ew?
BC =10 cMm 2) sJJAAB  =4JAC(nmo 2
All=9cMm 13 H KaTeTaM)
AJILABC c AC =/1B; aIBC -
" paBHOOEIPEHHBIIH
Seor -2 JH 1BC; CH = HB = 5 cMm(ni0
YCJIOBHIO)
3) sJIAH — npsiMOyTONbHBIH 4)Sycs = % JHX CB =% 10X 15
4AHC, /H=90°, no 1. ITudaropa _akic — 2
5%15=75cm
AH = VAC2— CH2: 5) S60K =2 S)IAB + SI[CB =

/132 -52= 117 +75 =192 cm?
=169 — 25 =V144 = 12cm
4JIAH, ZA=90°, no 1. [Tudaropa

IH= [AH? + A% =

=V122+9%=

=vV144 + 81 =V225 = 15cm

OTBeT: Seox = 192 cM?

3apaua 2. OcnoBanueM nupamuabl [JABC sBnsiercst TpeyroyibHUK, B KoTopoM AB
=20 cm, AC =29 cm, BC = 21 cm. I'pann JIAB u JIBC nepneHauKyJISIpHbI K
IJIOCKOCTH OCHOBaHus, a rpanb JIBC cocraBmser ¢ Heit yronm B 60°. Haiimure
00beM NupamMubl.

aHo: Penienue:
nupamMua VvV = % Soci h
OcHoBaHue-

\Hnomam) OCHOBaHHUSI HaAWAEM IO
TPEYTrOJIbHUK

118



AB=20cm dopmyne ['epona
AC=29cm P= AB+BC+AC _ 20+29+21 =35
BC=2lcm g 2 ? _
iBé B L /35(35-29) (35 _21) (35 - 20) =
=v356 14 15=v44100 =210 cm?
A A C L _1AHXCB
ABC OCH_E X
Lo = 60° 210=2h x21
10=1h 29 H2l
2
V.9 h=10x2=20cm C

aJIAH, /ZA=90°; 21 =30° 1.x. ZH = 60°
[Tporus yria B 30° nexur KaTer, paBHbI

ITOJIOBHUHC IT'HIIOTCHY3bI

AH =20 cMm, Torma JIH =40 cMm

Ilo 1. [Tudaropa

JIA = | OH? — AH2 =+/402 — 20%=

=v1600 — 400 = V1200 = 20V3 cm
\Y% =% X 210 X 20V3 = 1400V3 cm®

Otser: V = 1400V3 o
ITopsaimok mnpoBeneHusi pPadOTHI:

I/ICHOJ'IB?)y}I TCOPCTUUCCKUC CBCACHHUA U

IMPUMCPHI, BBITIOJTHUTD IIPECAJIOKCHHOC IIPCIIOaBaTCIICM 3a/1aHUC.

Peuminrn 3agaun:

1 BapuanT

2 BApUAHT

Pe6po kybOa paBHo 10 cm. Haiinure nepumerp
OCHOBaHHUs Ky0a, TuaroHajib Ky0a W IUIOIIAIb
OCHOBaHM Ky0a.

Pebpo xyOa paBHO 9 cMm. Haitnure mepumerp
OCHOBaHUsI Ky0a, TuaroHajib Ky0a W IUIOIIAIb
OCHOBaHMS Ky0a.

[Tnomaap AuaroHaabHOTO ceueHus Kyba paBHA
12V¥2  cm% Haifmure Iuiomanp  IOIHOM
MTOBEPXHOCTH Ky0a M €ro 00beM.

[Tnomaap AuaroHaabHOTO ceueHus: Kyba paBHA
16V2  cm% Haifgure Iuiomanp  IOIHOM
IMOBEPXHOCTH Ky0a M €ro 00bEM.

CyMmma Bcex pebep mapasuienenurena paBHA

CyMmma Bcex pebep mapasuienenurena paBHA

140 cMm. Haiigure Kaxmoe peobpo | 100  cm.  Haiigure KaKgI0e  pedpo
napajieenuneqa W - IUIOMAaAb  [OJHOW | mapajulesienunena W IUIONIaAb  IOJIHOU
[IOBEPXHOCTH, ECIIH: AB_5 BC _6 MMOBEPXHOCTH, €CIIHU: AB_3.BC _4

P ’ "BC 6’ BB; 7 P ’ "BC 4 BB; 5
Nsmepenus npsiMoyrosibHoro | 3mepenus MPSIMOYTOJILHOTO

napasienenumnena pasusl: 4 am, 13 am u 42,25
aMm. Haiinure pebpo kyba, o0beM KOTOPOTo
paBeH 00bEMY 3TOT0 HapajuIelIeTUIe/a.

napasienenunena paBuel: 4 cMm, 68,6cm u 10
cMm. Haiimure pebpo kyba, o6beM KOTOPOTO
paBeH 00BEMY ITOTO MapaJuIeIICIHUIIE/IA.

Cropona OCHOBaHUs IIPABUJIbHOMN
TPEYroJbHOW MpU3MBI paBHA 3 cM, OOKOBOE
pebpo paBuo 4 cm. Haitgure omans
CCUCHHUS, IMPOXOIAIIETO dYepe3  CTOPOHY
BEPXHET0 OCHOBAaHHS W MPOTHUBOJICKAILYIO
BEPIIMHY HIYKHETO OCHOBAHUSI.

Cropona OCHOBaHUs IIPaBUJIbHOMN
TPEyroJbHOW TNpHU3MbI paBHa 4 cM, OOKOBOE
pebpo paBHo 3 cm. Haiigute momans
CCUCHMSI, MPOXOMSAIIETO Yepe3  CTOPOHY
BEPXHETO OCHOBAHUS M MPOTHUBOJICIKAILYIO
BEPIINHY HIYKHETO OCHOBAHMSL.

BoruucanTs  00bEM  TPEYrOJbHOH IPH3MBI,

BoluucianTh  00bEM  TPEYrOJbHOH IPH3MBI,
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ecii AB =40 cm, BC = 13 cm, AC = 37 cm,
Shox = 4980 cm?.

eciim AB = AC =25 cm, BC =12 cwm,
576 cm>.

SHOJ’I =

OcHoBanuem mnupamuasl JABC sBisercs
2ABC, y kotoporo AB=AC =12 cm, BC=9
cM, pebpo Al HNEPIEeHIUKYISIPHO K
IJIOCKOCTH OCHOBaHHUA U paBHO 6 cM. Haiinure
101181 OOKOBOW NOBEPXHOCTU MUPAMUBL.

OcHoBanuem mnupamuasl JABC saBusercs
4ABC, y xotoporo AB = AC =10 cm, BC =8
cM, pebpo Al HNEPIEHIUKYISIPHO K
IJIOCKOCTH OCHOBaHHUA U paBHO 6 cM. Haiinure
o111 O0KOBOM NOBEPXHOCTH MUPAMUBL.

OcHoBannem mnupamuasl  JABC saBnsercs
TpeyrojbHuK, B KoTopoM AB = 40 cm, AC =
13 cm, BC = 37 cm. I'panu  JIAB u JIBC
MEePHEeHIUKYJISIPHBI K IJIOCKOCTH OCHOBaHUS, a
rpass JIBC cocrasnser ¢ meii yrom B 60°.
Haitgure 06beM THpaMuIbL.

OcHoBannem mmpamuasl  JABC saBnsercs
TpeyrojbHHUK, B KoTopoM AB = 25 cm, AC =
29 cm, BC = 36 cm. I'panu  JJAB u JIBC
MEPIEeHIUKYJISIPHBI K IJIOCKOCTH OCHOBaHUS, a
rpass JIBC cocrasnsier ¢ meii yrom B 60°.
Haiigure 06beM THpaMuIbL.
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IIpakTueckas padora

Tema: «Ceuenus ky0a, Npu3Mbl, MUPAMHIbD)

Heab padoTsi:

1. ®opmupoBaTh YMEHHS M HaBbIKA IIOCTPOCHHS CEUYEHHA B KyOe, MNpU3MBI,
MUPaAMU/IBI.

2. ®opMHpOBaTh YMEHMS U HABBIKM CAMOCTOSITEIILHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kpatkue TeopeTrnyeckue CBelecHUA:

[1nockOCTh Ha3BIBACTCS CeKyuiell naocKocmvlo Kyba, eciu 1no o0e CTOPOHBI OT
ATOM MJIOCKOCTH UMEIOTCA TOUKHU JAHHOTO KyOa.

MHOroyroibHuK, CTOpOHaAMHU KOTOPOTO SIBJISIFOTCS OTPE3KH, IO KOTOPBIM CEKYIas
IUIOCKOCTD MEepPEeceKaeT rpaHu Ky0a, Hazvleaemcs ceuenuem Kyoa.

Ky6 wumeer mects rpaneir. Ero cedeHusiMu wmoryT OBITh TpPEyTOJIbHUKH,
YEThIPEXYTOJbHUKHU, MATUYTOJIBHUKHU U IIECTUYTOJIbHUKHU.

JIns mOCTpOEHMs CedYeHUs NOCTATOYHO MOCTPOUTH TOYKH IEPECEUECHUS CEKYILEH
IJIOCKOCTH € peOpamu.

3agaua 1. [loctpouts ceuenue Ky0a MIOCKOCTBIO, Tpoxoadiel uepe3 Touku P, K
u H , nexxamue Ha pedbpax AA;, BB; u CC; cOOTBETCTBEHHO.

AdHO:
ABCI[AlBIC]Ih — KY6

G

IToctpoenue:
1) Coenussaem

P e AA, touku P u K (T.k. oHm
K € BB, Ay TexaT B OJTHOM
H e CC, MJIOCKOCTH);
2) CoenussaeM
[Toctpouthb CeUeHHUE toukn K u H (T.x. onnu
Kyba IUIOCKOCTBIO, JexaT B OHOM
POXOAIIECH qepes IUIOCKOCTH);
toukn P, Ku H 3) Uepe3 Touky P
poBeaeM psSIMY1O,

napayensHyro KH, no
nepecevyeHus ¢ pedpom

AJI(PE||KH, PEX
AJI=E);

4)  Yepes Ttouxky H
pOBEJEM PSIMYIO,

napamensyto KP, no
nepecevyeHus ¢ pedpom
CAHM||KP, HMXx
AC=M);

5) Coenussaem
touku E 1 M (T.K. oHH
JIeKaTr B OJTHOM
TIJIOCKOCTH).
Ilamuyzonvnux
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PKHME -
ceuenue

UCKomoe

3agaua 2. [locTpouTs ceueHue Kyba MmiI0CKOCThIO, Tpoxo e yepe3 Touku P, K
u H , nexammue Ha pedpax AA;, BB, u CC,; coOOTBETCTBEHHO.

J1aHo:
ABCIAB,C [, -
KyO

P e AA,

K € A;B;

He B1C1

H

[TocTpouts
CEUCHUE
IJIOCKOCTBIO,
MPOXOISIIIEN
yepe3 Toukun P, K
u H

KyOa

/O

J

Ci

ITocTpoeHue:
1) Coenunsiem Touku P u K
(T.K. OHM JIe)KaT B OJHOU
TIJIOCKOCTH);
2)  Coenunsiem Touku K m H
(T.K. OHM JIe)XaT B OIHOU
IIJIOCKOCTH);
3) Uepes Toukm K wu P
poBEEM PSIMYIO 110

nepeceuenus ¢ peopom AB

( KPxAB=0);

4)  Yepes Ttouky O mpoBeneM
npsamyto, napamiensuyto KH, no
nepecedueHust ¢ pedbpamu AJl u
JNC(OE||KH, OExXAI=JI, OEX
HC=E);

5) CoemunsaeMm Touku P u Jl
(T.K. OHM JIeXKaT B OJHOM
MIJIOCKOCTH);

6) Uepes touky E mpoBenem
npsmyto, napamuiensuyro PK, mo
nepeceuenus ¢ peopom CC(EM
|IPK, EMXCC,=M);,

6) CoenunseM Touku M u H
(T.K. OHM JIEKAT B OJHOWU
TIJIOCKOCTH).

Hlecmuyzononuxk PKHMEJI —
UcKomoe ceueHnue
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Kparkue Teopernueckmne cBeIeHUA:

[1mocKkOCTh HA3BIBAECTCS CeKyu4ell na10CKOCmbI0 NPU3Mbl, €CIIU 110 00€ CTOPOHBI OT
3TOM IUIOCKOCTH UMEKOTCA TOYKU JAHHOU MPU3MBI.

MHOroyroJjibHUK, CTOPOHaAMHU KOTOPOTO SIBIIIFOTCSI OTPE3KH, MO KOTOPBIM CEKYILAs
MJIOCKOCTh MEPECEKAET TPAHU MIPU3MBI , HA3bIBACMCA CeUeHUEM NPUMBL.

[Ipusma UMEeT MATh, IIeCTh, ... TIpaHei. Ee cedeHHsiMHU MOTyT OBITh
TPEYTrOJIbHUKHU, YEThIPEXYTOJIbHUKHU, MATUYTOJIbHUKA U IIECTUYTOJILHUKU U .... B
3aBUCUMOCTH OT TOT'0, KAaKO€ Y NMPU3Mbl OCHOBAHHUE.

{1 MOCTpOEHUSI CEUYEHHUs JOCTATOYHO MOCTPOUTH TOUKH IEPECEUCHUS CEKYIEH
IJIOCKOCTH € pedpamu.

3apaua 1. [Toctpouts ceuenne TtpeyroiabHoi pusMbel ABCABC,; , npoxopsiiee
yepe3 TOYKY IIEPEeCEUCHHs JuaroHajeil OJHOM U3 e¢ OOKOBBIX TIpaHEH W
IIPOTUBOJICKAIIYIO BEPIIMHY HUKHETO OCHOBAHHS.

aHo: Ay c,  Hocrpoenue:
ABCA;B,C; _ M 1) [TpoBoaum JTUaroHaJIn
npusMa K H AC; u CA, rpanu AA,C,C
OcHoBaHue- W 2)  P-touka nepecevyeHus
TPEyrOJIbHUK . o muaronaneit AC; u CA(AC; X
P —TOYKA \ CA=P)
IepeceyeHuUs \ / 3)  UYepe3 Touky P mpoBoaum
JaroHanemn E npsMylo, TapajuIebHYI0 peopy
OJTHOM OOKOBOM rpaHu AC, nomyuaem Toukn H u K(KH
[IpoTuBoaexkaas XCC;=Hu KHXAA, =K);
BCpIIMHA 4) CoemunsgeMm touku H u B

(T.K. OHM JIe)KaT B OJHOU

[Toctpouts  ceueHue TJI0CKOCTH);
IIPU3MBI TUJIOCKOCTBIO, 5)  Coenunsem touku K u B
MPOXOMSIIeH  4epes (T.K. OHM JIeXKaT B OJHOU
TOYKY P " MIJIOCKOCTH);
MIPOTUBOJICKAITY IO Tpeyzononux KHB — uckomoe
BCpHINHY HUKHETO ceyenue
OCHOBaHUS

3agaya 2. Touku M,N u P npunamnexar rpanam AA;,, AB u AC, -
coorBeTcTBeHHO. IlocTpouts ceuenue  TpeyroapHou npusmsl ABCAB,C,
m10ckocTer0 MNP.

123



aHo: Ay c ITocTpoeHue:
ABCAB;C, — npusma 7) CoequnsgeM Touku P
OcHoBanue - u M (T.K. OHH JIexKar B
TPEYTOJIbHUK OJIHOM IJIOCKOCTH);
M e AA, B, 8)  Uepes toukun P u M
N e AB H mposeaeM mnpsamyro PM, mo
Pe AC, 0/ nepeceueHuss ¢ pedpom
c AC(PMXxAC=0),
[Toctpouts ceueHue 9) Uepes Touky O
IPU3MBbI  TIJIOCKOCTHIO, IpPOBENEM MPAMYIO i ()
IPOXOISIIEH yepes nepecedyeHuss ¢ pedpamu
touku P, M u N AB u CB( OKx AB=N, OK

X AC=K);

10) Coenunsiem Touku N
u M (T.K. OHU JiexKar B
OJIHOM TJIOCKOCTH).

11) Yepes  Touky P
poBeIEM pSIMYIO,
napaenbHyro . MN, 1o
nepeceueHus ¢ pedpom
CC(PH|| MN, PHX
CC=H);

12) Coenunsiem Touku H
uK (T.x. OHM Iexar B
OJIHOU IJIOCKOCTH).
Ilamuyzonenux MPHKN —
ucKomoe ceueHnue

KpaTkue TeopeTnueckue cBeJeHHS:

[110CKOCTh HA3BIBAETCS CeKyuiell nia0CKOCMbI0 RUPAMUObL, ECITV 110 00€ CTOPOHBI
OT 3TOH MJIOCKOCTH UMEIOTCS TOUKU JaHHOW MUPAMU/IBI.

MHOTOyroiabHUK, CTOPOHAMH KOTOPOTO SABJISIFOTCS OTPE3KH, 10 KOTOPBIM CEKYILas
IIJIOCKOCTB MEPECEKAET IPAHU TUPAMULbI , HA3bl6AEMCA CeUeHUEM RUPAMUODL.
[Tupamuga uMeeT YeThbIpe, MATh, IIECTh, ... I'paHel. Ee ceueHusiMu MOryT ObITh
TPEYTOJIbHUKH, YETHIPEXYTOJbHUKH, MATUYTOIBHUKA U HIECTUYTOJIbHUKHU U .... B
3aBUCHUMOCTH OT TOT'0, KAKOE Y TUPaMUJIbl OCHOBAHUE.

JIns MOCTPOEHMSI CEYEHUs JTOCTATOYHO MOCTPOUTh TOYKH MEPECEUECHUS CEKYILEH
IUIOCKOCTH € pedpamu.

3agaya 1. Touku MN wu P npunagnexar rpausm AJl, AB u JC -
coorBeTcTBeHHO. IlocTpouth ceuenume  TpeyronpHoi — mupamunasl I ABC
m10ckocTei0 MNP.
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afHo:

JNABC — nupamua
OcHoBanue
TPEYTOJIbHUK

M e Al

N € AB
P € JIC

[TocTpouts ceuenue

IPU3MBI
IIJIOCKOCTBIO,

IpoXOosAIIel depe3

Touku P, M u N

3agaua 2. Touku

Iloctpoenue:

1) Coenunsiem TOouku P u
M (T.k. OHHU JIexKaT B OJIHOM
MJIOCKOCTH);

2) Yepe3s touku P u M
npoBenem npsmyro PM, no
nepeceyeHust c pedbpom
AC(PMx=AC = 0);

3) UYepes TOYKY O
IPOBEAEM  MPAMYIO 10
nepecedenust ¢ peopamu AB u
CB( OKx AB=N, OKx Ac=K );
4) CoemunsieM Toukn N H
M (T.K. OHHU JIe)KaT B OJHOU
MIJIOCKOCTH).

5) CoenuusieM TOuku P u
K (T.x. oHU Jexar B OJHOU
TIJIOCKOCTH).
Yemuwvipexyzononuxk MPKN —
UCKOMOe ceueHue

M,N u P npunamnexar rpausm AF, JF u HAC -

cootBeTcTBeHHO. [locTpouts ceuenne nmpamuasl | ABCF miockoctero MNP

aHo:
JTABCF -
nipamMujia
OcHoBaHHE -
YETHIPEXYTOJIbHUK
M £ AF

N € IF
Pe IC

[TocTpouts ceuenue
MIPU3MBI
IJIOCKOCTBIO,
MPOXOJSIIEN Yepes
Touku P, M u N

ITocTpoeHnue:

1) CoenunsieM Touku P u
N (T.x. OHM JexaT B OJHOMU
TIJIOCKOCTH);

2) Yepe3 Touku P m N
nposegem npsmyro PN, mo
nepecedyeHuss ¢ pedpom
FC( PNxFC = 0);

3) Uepe3 touku O u M
MPOBEIEM  TMPSIMYIO 710
nepeceueHust ¢ peopamu AF
n CB( OKXAF=M, OKX
BC=K);

4)  CoenunsieM TOYku N U
M (T.K. OHHU JIe)KaT B OJTHOU
TIJIOCKOCTH).

5)  Coenunsem Touku P u
K (T.x. oHH &exaT B OJHOU
TIJIOCKOCTH).
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Ilopsinox mnpoBeaenuss padoThi: Vcronb3dyss TeopeTuyeckue

Yemuwvipexyzononuxk MKPN
— UCKOMOe ceueHue

CBCACHUA H

IMPUMCPHI, BBITTIOJIHUTD IIPEAJIOKCHHOC IIPCIIOAAaBaATCIICM 3a/1dHUC

3ananue 1 padoThlI.

Pemmte 3amaun.

1 BapuanT

2 BapuaHT

[Toctpouts ceuenne kyoa ABCIABC/;
MJIOCKOCTBIO, MPOXOASIICH Yepe3 uaroHalib
ocHoBanusi AC, mapauienbHo aquaroHanu BJI;.

[Toctpouts ceuenne kyoa ABCIHABC/;

mockoctssmu - AJIC; m BCJ; , ormerurh
OTPE30K, TI0 KOTOpPOMY OTH IUIOCKOCTH
MepPECEKAIOTCSI.

[TocTpouts ceuenne npusmel ABCHABC /[,
IJIOCKOCTBIO, TMPOXOJAIIEH 4Yepe3 JauaroHaib
ocHoBanusi AC, mapaienbHo nuaronanu BJI;.

Toukn M,N u P npunamiexar rpansam AAj,
AB u A|C; - coorBerctBenHo. [loctpouts
ceyenue TpeyronbHou mpusMbl ABCA;B,C,;
II0CKOCThI0 MNP,

Ha pebpax mupamuasr AB, A u JIC
orMmeueHbl TOUkH M, N u P cCOOTBETCTBEHHO.
[Toctpouts ceudeHne nNUpPaAMUIBI JABC
10ckocTbro MNP .

Touku M,N u P npunaanexar rpausm JAF, J1C
u BC - coorBercTBeHHO. [locTpouTh ceuenue
nupamuibl JJABCF mockocteio MNP.
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IIpakTueckas padora

Tema: «Kpyrusbie Teaa. Ilnomans u 00beM KPyIJbIX TeJ.»

Heab padoTsi:

1. ®opMupoBaTh YMEHUS U HABBIKH peIIaTh 3aJ]a4M C UCIIOJIb30BAaHUEM (POPMYIT 110

TE€Me KpyTJIble TeJa, UX MJIOMAId U OOBEMBI.

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME

Kpatkue Teopernyeckue CBeleHUA:
e PaccmoTpum nBe  mapasuielibHbIE

INIOCKOCTH & U 8 U OKPYXKHOCTb

< ¢ uentpom O pamuyca »#,

pAacIoONOKEHHYI0 B IUIOCKOCTH (k.

Uepes KaxIyr0 TOUKY OKPYKHOCTH

| TRTHEIPHYeCKad

// 1 nosegmocns <z IPOBEIEM IPAMYIO,
HEPIEHIUKYIAPHYIO K IUIOCKOCTH
e . OTpe3skrn  3TUX  MPSAMBIX,

3aK/IFIOUCHHBIC MCXKAY INNIOCKOCTAMU

N )< o u B, o0pasyroT

I s HMJIHHAPUYECKYI0 TOBEPXHOCTh.
\ Camu OTPE3KHU HAa3bIBAKOTCS
OCh UHIHHIPA OCHOBAHHE OHIHHIDA o
00pa3sylOIIMMHM IHJIHHAPHYECKON
MOBEPXHOCTH.
Teao, OrpAHUYEHHOE

HWJIHHIPUYECKOH NOBEPXHOCThIO

H ABYMA KpyraMm C rpaHunamu

L m s HA3bLIBAETCSI
NWJINHIPOM.

[{unuHapryeckas MOBEPXHOCTh
Ha3bIBACTCS 00KOBOI

NMOBEPXHOCTHI  NMJMHAPA, a
KPYTd — OCHOBAHMSIMHM IIUJIMH/PA.
OO6pa3zyromue MWIMHAPUYIECKON TOBEPXHOCTH HA3bIBAIOTCS  00pa3yloNIUMMCS
muiMHApa, npsiMast OO; — 0CbI0 HWJIHHAPA.
Bce obpasyronue nuiuHIpa napauielbHbl U PaBHBI IPYT IPYTY.
Jlnmuaa oOpasyromield Ha3bIBAETCS BBHICOTOM HIWJIMHIAPA, a PaadyC OCHOBAHUS —
PaAnyCcOM HMJIMHIPA.
[{unuaap HA3BIBACTCS TEJIOM BPAIICHHUS, OH MOXET OBITh IMOIY4YEH BpaIleHHUEM
npsIMOYTOJbHUKA (KBaJpaTa) BOKPYT OAHOM U3 €ro CTOPOH.
CeveHus HMJIHHAPA
0CEBOEC KpYyroBoe
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D £ o
-

\"—'—-—_
i

Q N

Cekymass MJIOCKOCTh MNPOXOAUT uepe3 ocb Cekymas TIOCKOCTh
HMJIMHAPA. NEePHEeHINKYJ/JISIPHA K OCH
CeueHue — npsAMOYTOIBHUK (KBaapar) uuiHapa. CeuyeHne — Kpyr

3agaya Nel. Konupbl orpe3ka AB nexaT Ha pasHbIX OCHOBAaHMAX LMJIMHJPA.
Pamnyc mmnmuHapa paBeH r, a ero BbicoTa-h,paccrosHue Mexay npsmoi AB u
ocklo mwmHApa paBHo d.Haiinure: a)Beicoty, ecinu r=10cm,d=8cm, AB=13cwm.

aHo:

LWIAHAD K H A

r=10cMm i

d=sew [~ U7/

AB =13

M K H
h-?

~__ I~ B

Pemienue

Paccmorpum sOHA

ITo T. ITudaropa

AH=v 12-d2=v102-82=v100- 64 =36 =6 cm

Torma KA=2AH=2 X 6=12cmMm

Paccmorpum 4AKB

ITo T. ITudaropa

KB =V AB?-KA2=+132-122=v169 - 144 =25 =5 cm

OtBer: h=5M™m
3agaya 2. Ilnomans OCEBOro cedyeHMs LWIMHAPA paBHa 15 cM?, a Imwomanmb
ocHOBaHus paBHa 9 7t cm?. Halimure 00beM M IUIOMIAAL IOJHOM IOBEPXHOCTH
UTHH/IPA.

128



AHO:

180700703 01(0)
Soc =15 cm?

Soci =9 TT M

V 9 SHHH _?

Konyc.

Ee

Penienue:

Seen = TIr2 = 12 = 2H

TC
r= /SOCH: M =\9=3cm
Tt TC

Soc. =h X2r
_So.c. _15_15_
h T 2,5 cm

V=S,: h=9 1tx2,5=22,511=70,65 c™m’
Sun =2 mr(r + h) =2 13(3 + 2,5) =33 7t cm? =103,62 cm?
Otser: V=70,65 cm>; S, =103,62 cm?

P — peprmina xoHVCa

o0bpazviomme

A

Touka P HaspiBaeTCsd BepHIMHOM KOHYCA,

N
OCHOBAHHE KOHVCA

MTOBEPXHOCTH — 00Pa3y0IIUMHU KOHYCA.
Bce oOpasyronue koHyca paBHBI APYT APYTY.

DOKOBAd IIOE CPEHOCTE

Paccmotpum  OKpy»KHOCTB
< ¢ uentpom O "

IPSAMYIO OP,
NEPIEHIUKYISIPHYIO K
ILIOCKOCTH ATOU
OKPY>KHOCTH.

Kaxmyro TOYKY
OKPYXKHOCTH  COCIUHUM
OTpE3KOM ¢ Toukou P.
[ToBepxHOCTB,
oOpa3oBaHHAs ATUMU
OTpE3KaMH,  Ha3bIBaeTCS
KOHHUYECKOU
MIOBEPXHOCTHIO, A CaMHu
OTpPE3KHU Ha3bIBAIOTCS
odOpasyromumMu
KOHUY€eCKOI
MOBEPXHOCTH.

Teuo, OIrPAHMYEHHOE
KOHUYeCKOM
IIOBEPXHOCTHIO

u
KPYroM ¢ rpa”uuei &%
HA3bIBACTCH
KOHYCOM.
Konnyeckass MOBEPXHOCTH
Ha3bIBACTCS 00KOBOIi
MOBEPXHOCTHIO KOHYyCa, a
KPYI —  OCHOBaHHEM
KOHYyCA.

a oOpasyromue KOHHYECKOU

129



[Ipsamas OP , npoxondiasi dyepe3 HEHTP OCHOBAHUS U BEPIINHY, HA3bIBAETCS OCHIO
KOHYcA.

Ocb KOHYCa NEPHEHAUKYISIPHA K TUIOCKOCTH OCHOBAHUS.

Otpe3ok OP Ha3zbpiBaeTcs BHICOTOH KOHYCa, a pajuyC OCHOBAHUS — PaJMyCcOM
KOHYcA.

Konyc Ha3zbpiBaeTcsi TEIOM BpalllEHHS, OH MOXET OBITh IMOJYYEH BpalleHUEM
MPSAMOYTOJIBHOTO TPEYTOJbHUKA BOKPYT OJHOM U3 €r0 KaTETOB.

CeyeHus1 KOHyca

0CEBOE KpyroBoe
Cexkymasi miockocTh mnpoxoaut dyepe3 Cekyuas IJIOCKOCTh
0Ch KOHYcCa. NepPrneHANKYJIAPHA K 0CH KOHYcCA.
Ceuenue — paBHOOenpeHHbI CedeHue — KpyT

TPEYTOJIbHUK

3agaua Nel. OceBoe ceueHue KOHyca - IPsIMOYTOJIbHBIM TpeyrojapHuk. Haiinure
IUIOIAJb 3TOrO CEYEHUs, €CIIM PaJuyC OCHOBAHUS KOHYCA PABEH 5 CM.

aHo: Pemenue:
KOHYC T.K._TpeyroJbHUK MPSIMOYTOIbHBIN
0CEBOE CeueHHe- O6o3naunm Z 3a X
OpsiM. TPEYTOI. f T ITo 1. [Tudaropa
r=5cMm 212 = x2 + x2
102 = 2x2
S.0ceq -7 400 = 2x?
x2 =50
x =V50
x =5V2 cm
/=52 cm
So_ceqzéx/x /z% X 5V2 x5V2 =
? =25 cm?

OTBeT: Sy ceq = 25 cM?
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3agauya Ne2. Paguyc koHyca paseH 4 cM, a ero o0beM pasen 487t cm>. Halinure
BBICOTY, IUIONIA/1b OOKOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

aHo: Pemenue:
=1 -2p - h=3V —348n_ 144 _
K(iHyc V 3 T h ; h 3T 16 16 9 cm
r=4cm 9 T
_ I[To 1. [Tudaropa

V = 487

o’ / =h2+ 12 =92+ 42 = VBT 16 =V97 ~
9,8 cMm

h, Sgox, Seox= Ttrl =3,14X4x9,8 = 123,08 cm?

Skon =7 Swor= Tr(r+l) = 3,14x4(4+9,8) = 173,32 cm?
OT1BeT: Seo=123,08 cM?; Seorn=173,32 cM? ; h=9
cM
Cdepa u map.

Cdepoit  Ha3pIBaeTCd  MOBEPXHOCTH

b

R CoCTOoAmAasA M3 BCCX TOYCK IIPOCTPAHCTBA,

pPacoJIOKEHHBIX Ha JIaHHOM pAacCTOSTHUU OT
JTAHHOW TOYKH.

JlaHHas TOYka Ha3bIBaeTCs WEHTPOM c(epsl
(1.0), a [aHHOE pacCTOSHHE PaaUYyCOM
chepsbl.

R —pagnyc

JIto60i1  OTPE30K, COCMUHSAIOINIMK LEHTP W
KaKyr0 — HUOYIb TOYKY Ha3bIBACTCS PAAUYCOM
chepnbl.

OTpe30K, COeTUHSIOMMUNA IBE TOYKH ChHEephl U
OPOXOJAIIMKA Yepe3 €€ ULEHTP, Ha3bIBaeTcs

auaMeTpom cepsbl.

D=2R

Chepa  MoxeT OBITh TONy4YECHA BpAIICHUEM IMOJIYOKPYKHOCTH BOKPYT €€
JTuaMeTpa.

Teno, orpanndenroe chepoil, Ha3bIBACTCS IAPOM.

ent-p, paguyc, nuamerp cdepbl HA3BIBAIOTCSA TaK K€ HEHTPOM, PAJUyCcoOM H
AMAMETPOM Iapa.

B npsimoyrosiibHOM cucTeMe KOOpJMHAT ypaBHEeHHE cephl paauyca R ¢ neHTpom
O(X0;Y0;20) UMEET BU;

(X —X0)* + (Y — yo)* + (z—2)*=R?

Ecnu ueHtp cdepbl HAXOAUTCS B LIEHTPE MPSMOYTOJIBHONW CUCTEMBI KOOPJIMHAT, TO
ypaBHEHHE 3amMuIeTCs B BUuge: x° +y> +z2 =R?

B3aumnoe pacnosioxenue cpepbl 4 MIOCKOCTH.

R — paguyc chepnr

d- paccTostHME OT 1IeHTpa cPepbl A0 TIIOCKOCTH (¥
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d< R, torma R? — d? >0,

1)
TO
r=vR?-d?

€CJIM PAcCTOSIHUE OT UEHTpa
chepbl 10 MIOCKOCTU MEHBIIE
paauyca cdepbl, TO CeyeHue
cheppl  MIOCKOCTBIO  €CTh
OKPY>KHOCTb.

Ceuenne mapa IJIOCKOCTBIO-

€CTb Kpyr
| &

gy

2) d=R, torma R? —-|3) d< R, Torma R? —
d? =0 d? <0

€CId  PAacCTOSIHHE OT | €CJM  PacCTOSHUE OT
neHtpa  chepsl g0 | meHTpa  ceprl 10
MJIOCKOCTH PaBHO | TNIOCKOCTH 0oJbIIIe
paguycy cdepsl, TO | paauyca cdepbl, TO
chepa ©  TUIOCKOCTH | cpepa M TIIOCKOCTh HE

UMEIOT TOJBKO
OOIIYI0 TOYKY.

T
S

OIHY

AMEIOT OOIUX TOYEK.
F

=

3agaua Nel.

Bepuunsr tpeyronbanka ABC nexat Ha cdepe pamuycal3 cwm.

Haiimute paccrostHue OT 1eHTpa cephl 10 MIIOCKOCTH TPEyrojbHuKa, eciu AB =

6 cm, BC=8 cm, AC =10 cm.
Jlano:

Cdepa 0
R=13cm /
AB =6 cMm
BC=8cm
AC=10cm

h-?

T

Ilopsinok mnpoBegeHUss PadOTHI:

Pewenue:

[Mpeanonoxum, uto AABC —
IPSIMOYTOJbHbIH , /B = 90°
[IpoBepum 3T0 1O T.
[Tudaropa

AC?=AB? + BC?

10>= 62 + &

100 =36 + 64

100 =100

Torpa h — Oyner nexarp Ha
cepenune AC u

AAOC — paBHOOEIpEHHBIN,
T. K. OA=0C =13 cm

[To 1. [Tudaropa

h = JoC?-HC? =
V132- 52 = V169-25 =
V144 =12 cm

OtBer: h=12 cm

HCHOJ’IBSY&I TCOPCTUUCCKUC CBCACHHUA U

IMPUMCPHI, BBITIOJTHUTD IIPEAJIOKCHHOC ITPCIIOIaBaATCIICM 3a/1aHUC.
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3ananue 1JIs NPAKTHYECKOI padoThl

Pemuth 3agaun

1 BapuanT

2 BApHAHT

Konmpr otpeska AB jexar Ha pasHBIX
OCHOBaHMSX LMIMHApa. Panumyc nunuHzapa
paBeH 1, a ero BbICOTa-h,paccTosiHE MEXTY
npsmMoi AB u® ochkl0 UWIMHApPA PpPaBHO
d.Haiimure: BwIcOTY, ecim r=10cMm,d=6cM,
AB=25cmMm.

Konupsr orpeska AB nexar Ha pasHBIX
OCHOBaHUWAX IWIMHApA. Panmyc munmHOpa
paBeH 1, a ero BhICOTa-h,paccTosiHUE MEXIY
npsMoili AB u  0Cpl0 LMIMHApPAa paBHO
d.Haiimute: BoIcOTYy, ecmu r=12cm,d=6¢cMm,
AB=30cwm.

OceBoe ceueHue KOHyca - MPSMOYIOJbHBIN
TpeyroipHUK. Haiiaure miomane  3TOro
CEUeHMsI, €CIM paJNuyC OCHOBAHHMA KOHYCa
paBeH 6 cMm.

OceBoe ceueHue KOHyca - MPSMOYTOJIbHBIN
TpeyroipHuK. Haiinute 1uomans 3TOro
CEUeHUs, €CIIM PaJNyC OCHOBAHHS KOHYycCa
paBeH 8 cMm.

Bepmuns! Tpeyronsauka ABC nexar Ha cdepe
panuycal2 cm. Haiimure — paccrosiHue OT
neHTpa cdepsl 10 TIOCKOCTH TpPEyroibHHKA,
ecii AB=4 cm, BC=3 cm, AC=5 cMm.

Bepumnasl Tpeyronbauka ABC nexar Ha
cdepe panuycal5 cMm. Haiimute paccrosiHue
OoT 1meHTpa cdepbl 10  IUIOCKOCTH
TpeyronbHuka, ecau AB=12 cm, BC= 5 cwm,
AC=13 cm.

[Inomane oceBoro ceueHus IWIMHApPA paBHA
10 cM?, a momaas OCHOBAaHMS paBHA 4 7T cMP.
Haidigure o00beM W IDIOIAAL  ITOJHOH
TMOBEPXHOCTH IIUJIUHIPA.

[Inomane oceBoro ceueHus: MWIMHIPA paBHA
20 cM?, a momaab OCHOBAaHHMSA paBHA 16 7
cMm?. Haiimure o0beM M IUIOMIA[b ITOJHOMN

MMOBCPXHOCTH LUJIUHIPA.

Panuyc xoHyca paBeH 5 cMm, a ero o0beM paBeH
1257 cM’. Haiimure BBICOTY, ILIOIAMb

OOKOBOW M ITOJHOM IMOBEPXHOCTH KOHYCA.

Paguyc xoHyca paBeH 6 cM, a ero o0bem
paseH 367 cm’. Haiigure BbICOTY, IIomanmb
OOKOBOW M IOJHOM IMOBEPXHOCTH KOHYCA.
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IIpakTueckas padora
Tema: «IlpousBognas»
Heab padoTsi:

1. (DOpMI/IpOBaTB YMCHHA M HABBIKH IIPUMCHCHUA (1)OpMYJ'I JJIA  BBIYMCIICHUA

MIPOU3BOJHOMN

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa
3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM
4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB IO JAHHOU TEME

Kparkue Teopernueckmne cBeieHUA:
DopMy.Jibl IPOU3BOTHOM:

(x")=nxx"1 (/=0
N — 11060€ 4YHMcJI0 C — mob0e 9ucI0

(kx +bY =k () =-5620

X

x =1

W)= 17 (>0)

IIpumep . BeryuciauTe MpoU3BOIHYIO:

1. (x%)/=d4x*1=4x3
-6

2. (X-6) [=_6x01l=_6x7 =%

2 Z_ 2 2 2
3 (XS)/ ;Xg = Exg 3
. - 1 _—1_1 1 _1E
e ~Xa  =— -X s
4. ( )/:_ 4 4

e

(10)/=0

6. (2x+5)/=2

1

1
7. (2\&) I =% 2% = Vx

8. G,)/:_j_z

ITopsiiok npoBeneHusi padoThbI:

HCHOHLBYH TCOPCTUYUCCKUC CBCACHUA U IIPHUMCPBLI,

MpernojiaBaTesieM 3a/1aHue.
3ananmue 15 padoThI.

BBIITOJIHUTD

IMPCAJIOKCHHOC

1 BapuanT 2 BapuaHT
BpruncnauTe nponu3BOAHYIO:
x15; x25; x30; %0 x12; x 20
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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+5%)

-3Vx; 8Vx ; -10Vx

6vVx; -18vx ; 12vx
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IIpakTueckas padora

Tema: «IlpaBuna gudpepeHuupoBaHUA»

Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKM TMPUMEHEHUS (GOPMYH IS BBIYUCICHUS
IIPOU3BOTHON

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB IO JAHHOU TEME
Kparkue Teopernueckmne cBeieHUA:

IIpaBuina nupdepeHuupoBanus:

IIponsBoaHasi cyMMbl (Pa3HOCTH) paBHA cyMMe (Pa3HOCTH)
NPOU3BOJHBIX :

(fx) £ g(x)/'=f'(x) g’ (x)

IlocTOAAHHBI MHOXKHUTEIb MOKHO BBIHECTH 32 3HAK
MPOU3BOJHOM:
(cf(x)) = cx (f'(x)) = c+f'(x)

HpOI/I3BO}1Haﬂ NMpOU3BEACHUA:

(f(x) * g(x))7 = f7(x) * g(x) + f(x) + g’ (x)

IIpou3BoaHAst YACTHOIO:
(f(x)) @28 - f)g' )
8x) g®)*

Ipumep: BoIYUCIUTh TPOU3BOIHYIO :

a) y'(x) = (3%" = 5x + 5y'= (3x%)- (5x)+ (5)'=3(X7)- 5(x)"+ (5)’=
3*¥2x - 5*1 =6x —5.

2x% 4 x° —dx

6) (( FG) )*( gt) )y= (sz +x) *(x* —40)+ (22 +x) = (x* —4x)' =

—(Ax+1D=(x2 40+ (2x*+x0)=2x—4) =
=4x® —16x2+ x> —4x+4x* —8x2+ 2x? —4x =
=8x*—21x? — 8x.

Fa) N
x> 4x+1
x
B ) glx)

(x® oe4 1) 5 o0 — (2% 404 1 sy (Zac41)sr— (2 424+ 1)1 2x% pr—ax® —x—1 x%-1
z _ z o

x x xZ x
ITopsiiok npoBeeHnsi padoThbI:

Hcnonb3yss TeopeTHUUeCKUEe CBEACHUS W TPUMEPBI, BBINOJIHUTH MPEII0KEHHOE
npenoaaBaTesieM 3aJaHue

3ananue 11 padboThl.
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1 BapuanT

2 BapuaHT

BrruuciauTs npon3BoaHYO:

8x0+ 5x* — 6x3 + 8x2 — Tx +2
7x*+ 8x3 — 6x2 +8x — 4

X6 +2x7 — 7x% + 9x°

x> +5x?% “ 8x+5

0x% - 6x* + 3x3 + 4x> +5x -3
5x% + 2x3 — 7x% -6x +6

X3 - 3x0 +7x7 - 8x°

X4 -6x% +9x-1

(3x - 5)(2x2 + 2)
(3x* +2x)(3x — 4)
(2x-6x%)(4x> + 2x?)

(5x +4)(x? - 2x)
(2x3 - 6x)(7x + 4)
(3x+ 8x?)(2x* - x?)

X2+ x-+4 X X342 x2
2x > x+1

2x2—x+6 . 23— x2
3x > x-2
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IIpakTueckas padora

Tema: «IlepBooOpasHan»

Heab padoTsi:

1. ®opmupoBaTh yMEHUS ¥ HABBIKM BBIYUCICHUS HCHOJb3Ys
nepBOOOpa3HbIX

2. ®opMupoBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa
3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB IO JAHHOU TEME

bopmyBI

Kpatkue TeopeTuyeckne cBeJleHUSN:
Tabauua nepBooOpa3HbIX:

OYHKIUSA INEPBOOBPA3HAS
Xp, p # -1 xP+1
p+1
1 x>0 Inx +C
X
eX e*+C
sin X -cosx+C
CcOS X sinx + C
(kx+B)? , p#£—1, Kk #0 (rx+m)PH!
K(p+1)
1
——,k#0 ~In(kx+B)+C
er+B , K + 0 % eKX+B +C
sin(kx+B), k#0 -%COS(KX+ B) +C
cos(kx+B), k#0 %Sin(KX+B)+C
1 X+C

IIpumep . lVcnonb3yss Tabmuily mnepBOOOpa3HBIX HAWTH BCE MEPBOOOpaA3HBIC

byHKINN:
. V=3x"+4x

F(x)= 5 +3 +C

F(x) =
3.

4. y:5c05x+6sinx

F(x) = §SInX _ ¢COSX |
5. Y =2eX+ 705X _¢
F(x)=2e*+ 751X 6x + C

SN




6. Y=x+2)}

(m+2)*

Fx)= ¢+ +C
1

7 Vox24 6(:05()( —1)
F(x) = In(x —2) +6sin(x —1) C
3 V= sin(bx+ 2)
1
- bx+2
Scos( X ]+

10. Y =2x+3

IIn(2x+3)
F(x) =72 +C

ITopsiiok npoBeneHnsi padoThbI:

HCHOJIBB}’}I TCOPCTUYUCCKUC CBCACHHUA W IIPUMCPLI, BBIIIOJHUTDL IIPCIJIOKCHHOC

MperojiaBaTesieM 3a1aHue
3ananue 15 padoThI.

1 BapuanT | 2 BapuaHT
Haiitu Bce nepBooOpa3Hbie QyHKIUU:
V=2x3-6x* ; V=7x*-2x>+38 V=5x3+2x> ; V=3x*+4x3-6
4 _ 6 .2 5 8 _ 2 . ,_6_4
x_XZ’yx_XZ yx_XZ’yx_Xz

T
V = 6V x -2V = 6x3 -2x2

T T
V = 43 x +2Vx = 4x3 +2x2

YV =-7cosx+3sinX ;¥ =2cosX-3sinX

Y =9cosx -8 sinX ;Y =4cosXx +5 sinX

V=4e*+ 5cosx—9; Y =-5¢*-10cosx +16

V="7e*-4cosx—12; ¥V =-3e*+ cosx -11

V=(x5); Y =(x+4)}

V=x+2)*; V=(x-8)

Y:ﬁJr 8cos (X + 2)

-1 _
Y = ;- 6cos x-3)

Y =sin(3x+7); Y =sin(-6x-15)

Y =sin(8x—-2); ¥ =sin(-5x+5)

V= eSx—Z : V= ex+9

V= eSx+6 ; V= ex—3

1. _ 1
y_2x—6’ 3x+7

y— 1 1

3x+2 ; 5x-3
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IIpakTueckas padora

Tema: « BbruuciaeHue miomajaei miIocKux Guryp ¢ noMoIb0 HHTErpajaoB»
Heab padoTsi:

1. ®opmupoBaTh yMEHUS W HABBIKA BBIUYUCICHUS TUIOMIANCH TUIOCKHX (QUTYpP C
IIOMOIIIbIO HHTETPAJIOB

2. ®opMHpOBaTh YMEHMS U HABBIKM CAMOCTOSITEIILHOIO YMCTBEHHOI'O TPy Ad

3. [IpuBHBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTs ypoOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB IO JAHHOU TEME
Kpatkue TeopeTrnyeckue CBelecHUA:

IIpumep 1. BeruuciauTe 1ionjap KPUBOJMHENHOM Tpaneuu, OTrPaHUYECHHOU
oceio Ox. IIpsaMeiMu x= -1, x=2 1 apabonoii y = 9 — x°.

[Toctpoum rpaduk GyHKIMH y = 9 — X? ¥ U300pa3uM JaHHYIO TPAIECLUIO.

X 0 1 2 3 -1 -2 |3

y 9 8 5 0 8 5 0

ETE

Nckomas mionanp S paBHa UHTErpay

5= IO gy
ITo dopmyne Hrrorona-JleliOnuiia Haxoum

2 5 x? 22 (-1)*
§=J1(0=%) 4y = (9x-3)=(9%2-3 )-(9(1)— = )=18-
3 =24 kB. en.
OtBert: S= 24 k8. en.
Ipumep 2. Halitu mnomans Gurypsl, orpaHiueHHoi napabonamMu y = x2, y = 2x
— x? u oceio OX.
IToctpoum rpaduku QyHKIMHA y = x? | y = 2X — X?

[N

X (0 (I (2 |-1 [-2

y [0 |1 [4 [1 [4
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y o [1 o [-3]-3

¥ HaligeM aOCIUCCHl TOYEK MEPECeYeH s ITUX rPpaQUKOB U3 ypaBHEHHS X° = 2X —
x?. Kopuu sroro ypasuenus x;= 0 , x,= 1. J/lannas durypa uzo0paxkeHa Ha
PHUCYHKE.

"}?

B

N3 pucyHka BUAHO, 4TO 3Ta (PUTrypa COCTOUT U3 ABYX KPUBOJIMHEHHBIX TpaINELUM.
CiienoBarenbHO, HCKOMAs ILIONIAAb PABHA CYMME IUTOLIAAEH ITUX TPaIICIU:
S=8,+8S,

Sl—fl de :%
s2=f%<2x—x2>dx=<x2-g> =(4-5)-(1-5)=4-3-1+=3-7=3 -2~

KB. €]I.

1 _
S = 3— 3 1 kB. ex.

Otser: S = 1 kB. en.

Ipumep 3. Haiitu miomans (Gurypsl, orpaHuueHHON mapabomnoi y = x>+ 1 u
npsAMOH y = X+3

[Toctpoum rpadukyu GyHKIuin y = x> + 1 ny = x+3.

-0=21ks. ell.

UJUJ

I\)

X 0 1 2 -1 -2

y |0 |2 |5 [2 s

X 2 -1

y 5 2

Halinem abGcuucchl TOUEK Mepeceyents STHX rpa@UKoB U3 ypaBHEHUs X2 + 1 = x +
3.
2 _
X —x-2=0
D= 1+8=9
DTO ypaBHEHHE UMEET KOPHU X| = -1, X, =2
durypa, orpaHiueHHas rpapukaMu TaHHbIX (PYHKIMH, 1300pakeHa Ha pPUCYHKE.
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=)
v
v

-1

b2

N3 pucyHka BUAHO, YTO MCKOMYIO IUIONIaJb MOXHO HAaWTH Kak pa3HOCTb
wIomiaaed S; u S, IBYyX Tpallellui, onuparonmxcs Ha oTpe3ok [— 1;2], mepBas u3
KOTOPBIX OIpaHUYEHA CBEPXY OTPE3KOM MNpPSIMOM y = X+3, a BTOpas — Ayrou
napabonsl y = x>+ 1.

S = Sl- Sz
Si= [2, (x +3) dx = (£ + 3x) =2 +6)-(0.5-3)= 8125 = 105 km.en

3 _

S= f%l (x2+ 1)dx=(%+x)| =( §+2)_(?1- 1):§+2+%+1 = 3+3=6 kB.e1.
S=10,5-6 =4,5 kB.ex.

OtBet: S = 4,5 kB.€J1.

IHopsinok npoBeneHusi padoThI:

Hcnonb3yss TeopeTuueckrue CBEACHHUS W TPUMEPHI, BBINOJIHUTH MPEII0KEHHOE
npernojaBaresieM 3aaHue
3aganue 1J1s1 padoThbI.

1 BapuanT 2 BapuaHT

Haiitu niomans Gpurypsl, OrpaHu4eHHOMN JINHUSAMU:

V =4 —x%u ockro Ox V =1-x%u ocsto Ox
V =x?, x=3, x=4 un ocbro Ox V=x>+1,x=-2,x=1 u ocbro Ox
V=x>+1ny=3-x V=(x+2) ny=x+2
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IIpakTueckas padora

Tema: «Pemienre npocTeuX 32124 HA oNpeejieHue BePOATHOCTHY

Heab padoTsi:

1. ®opMupoOBaTh YMEHHUS U HABBIKU PEIICHUS MTPOCTEUIINX 3a1a4 HA ONPEACICHUE
BEPOATHOCTHU

2. @opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue Teopernueckmne cBeieHUA:

Onpene.nenue: BCPOHTHOCTBIO COOBITHS A HA3BIBACTCS OTHOIICHHUC qucia
HCXOO0B I, 6HaFOHpI/IHTCTBy}0HlI/IX HAaCTYIIICHHUIO COOBITHS A, K YHCIYy N BCCX

HCXO0O0B, T.C.
m

P(A)== o <p(a) <1
P(A) =0

- HCBO3MOXHOC
P(A) =1

- ,Z[OCTOBepHOC.

IIpumep 1. B ypue Haxogutcst 5 0enbix U 3 YepHBIX 11apa, BBIHUMAIOT OJMH IIap.
HaiiTi BeposITHOCTB TOTO, YTO IIAP OKAYKETCS YEPHBIM.
A — NIOSIBJIEHHE YEpPHOTO 11apa.
n = 5+3=8
P(A) =2 ~0.375
m=3; 8
IIpumep 2. U3 ypHBI, B KOTOpOW HaxomuTcs 12 OenblX U 8 YEpHBIX IIApOB,
BBIHUMAIOT HayJady JiBa I11apa.
KaxoBa BeposITHOCTH TOTO, 4TO 002 OKaXKyTCSl YEPHBIMHU.
Pemienne: A — nosiBieHre JBYX IIapOB.
OO01iee yncno BO3MOXKHBIX CIIy4aeB N paBHO YUCTY coueTaHui u3 20 31eMEHTOB
(12+8) mo nBa:
2049 n!

2 — m:
n=Cyp = 12 190 c m!in-mi!

Uucino  cimydaeB m,  OIarompuaTCTBYIOIMIMX  COOBITHIO A,  COCTaBISET

n=C; 87 _og
12 ,
p(A) =2
o ¢opmyiie N HaXOoIUM BEPOATHOCTH ITOSBJICHUS ABYX YEPHBIX IIAPOB.

Ilpumep 3.B maprum w3 18 nerameit Haxonsarcs 4 OpakoBaHHBIX. Hayran
BbIOMpaOT 5 geraneil. HallTu BEpOATHOCTH TOTO, YTO W3 ITUX S5 JeTalei JBe
OKaXyTcsi OpaKOBaHHBIMU.

Pewenue:

Uucno Bcex paBHOBO3MOXHBIX ... UCXOJIOB PaBHO YUCIY coueTaHuil u3 18 mo 5,
T.C.
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s 14151617 18
®T 12345
[Togcuntaem 4YMCIO MCXOJOB M, OJIarompusATCTBYIONUX coObiTHi0 A. Cpemu 5
B3SITBIX HAyTaJ AeTajeil JOMKHO ObITh 3 KaueCTBEHHBIX U 2 OpakoBaHHBIX. YncCiIo
Croco0OB BBIOOPKH JIBYX OpakOBaHHBIX AeTaied U3 4 MMEoIuUXcs OpaKoBaHHBIX

=8568

PABHO YHCITy COUYETaHUM U3 4 110 2:

c: =22 =6
1-2

Yucno cmnocoboB BBI60pKI/I TPCX KaAaYCCTBCHHBIX ,Z[CTaJIeﬁ u3 14 NMCIOIIHUXCA

Ka4CCTBCHHBIX PABHO

12 13 14
C., :-——Ji——-:364
123

Jlrobast rpymma Ka4eCTBEHHBIX JE€Tale MOXKET KOMOWHHPOBATHCA C JIFOOOU

rpyMmnou OpakoBaHHBIX
KOMOMHAITUN M COCTaBIsET
m =C; -C;, =6 364 =2184
Hckomas  BEPOSTHOCTH
UCXOJI0B M OJaronpusTCTBYIOLIUX

JieTajei,

COOBITUA A

03TOMY oOmiee
paBHa  OTHOLIEHUIO
3TOMY COOBITHUIO, K

PAaBHOBO3MOXHBIX HE3aBUCHUMBIX UCXOJ0B!:

2184
p(A):—f—:ogss
8568 ,

IHopsinok npoBeneHusi padoThI:

qucCJIo

qKCIIa
YUCIIy N BCEX

HCHOHBByH TCOPETUUCCKUE CBCACHHA W IIPUMCPBI, BBLIIIOJHUTL IIPCAJIOKCHHOC

mpenogaBaTciicM 3a/laHne

3aganue 1J1s1 padoThbI.

1 BAPUAHT

2 BAPUAHT

1) Cpenu 140 JeTajei,
M3TOTOBJICHHBIX HA CTaHKE, OKa3aJioch 5
JeTalieid, HE OTBEYAIONIMX CTaHIAPTYy.
Haiinute BeposTHOCTH BBIOOpA JeTaiu, He
OTBEYAIONIEH CTaHJAPTY.

1) Cpenu 170 JIeTaje,
M3rOTOBJIEHHBIX Ha CTaHKE, OKa3aJioch &
JleTalieid, HE OTBEYAIONIMX CTaHIAPTYy.
Haiinute BeposSTHOCTH BBIOOpA JeTanu, He
OTBEYAIONMIEH CTaHJAPTY.

2) KoHntposep, mnpoBepssi KadecTBO
700 wznenuii, yctanoBui, uto 100 U3 HUX
OTHOCHUTCS KO  BTOpPOMY  COpTy, a
ocTajbHble — K TniepBoMmy. Halinure
BEPOSITHOCTh BBIOOpa HW3JIETHS BTOPOTO
copra.

2) KoHntposiep, mnpoBepsisi KadecTBO
500 uznenuid, ycraHoBuia, yto 10 u3 HuUX
OTHOCHUTCSI KO  BTOpPOMY  COpTYy, a
ocTajbHble — K TniepBoMmy. Halinure
BEPOSATHOCTh BBIOOpAa W3JENIUS BTOPOTO
copra.

3) B smuke HaxoadTca 8 KpacHBIX U
10 Genwix mmapoB. M3 smmka W3BICYCHBI
yeTelpe mapa. Haiinure BeposITHOCTH TOTO,
YTO JBa U3 HUX OKa)KyTCsl KPACHBIMHU.

3) B smuke HaxonsaTcs 6 KpacHbIX U 9
OenpIx mapoB. M3 simmka W3BJICUEHBI TPH
mapa. Haiinure BeposSATHOCTH TOrO, YTO JABa
13 HUX OKa)KYTCSl KPACHBIMH.

4) B smmke ¢ peransMu  OKa3alioch
500netaneii 1 copra, 300 neraneit 2 copra
u 150 pgerameit 3 copra. Haynauy
BBIHUMAIOT OJIHY U3 JeTaneil. Uemy paBHa
BEPOATHOCTb BBIHYTH JeTanb 1, 2 wiu 3
copra?

4) B smmke ¢ pgeransiMu OKa3zalioch
300neraneii 1 copra, 200 aeraneit 2 copra
u 50 neraneii 3 copra. Haynauy BeiHUMaIOT
onHy w3  jerameil. Yemy  paBHa
BEPOATHOCTb BBIHYTH JeTanb 1, 2 wiu 3
copra?
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5) B ypue Haxomsarcs 15 Genbix u 12
YepHBIX 1apoB. Haynady BRIHUMAIOT OJUH
map, KOTOpBIM oOKazaics OenbiM, U
OTKJIQJBIBAIOT €ro B cTopoHy. [Tocite atoro
Oepyr eme oauH map. Haiinurte
BEPOSITHOCTh TOTO, YTO 3TOT IIAp TaKKe
OKa)KETCST OCIIBIM.

5) B ypue naxomsrcs 20 Oenpix u 15
YepHBIX I1apoB. Haynady BRIHUMAIOT OJIUH
map, KOTOpBIM oOKazaics OenpiM, U
OTKJIQJIBIBAIOT €ro B cTOpoHy. [Tocie 3Toro
Oepyr eme oauH map. Haiigurte
BEPOSTHOCTh TOT'O, YTO 3TOT IAP TaKKe
OKa)KETCSl OCIIBIM.

6) B ypae HaxomsTrcs 9 Oenbix u 6
YyepHbIX IapoB. Halaure BepOSATHOCTH
TOro, 4Tto 1) Hayaady BBIHYTHIH MIap
OKaXeTcd YepHbIM; 2) JBa HayJady
BBIHYTBIX I1apa OKAKYTCSl YEPHBIMU.

6) B ypae Haxomsrcs 7 Oenbix u 5
YyepHbIX I1apoB. Halaure BepoOSATHOCTH
TOro, 4Yto 1) Hayaady BBIHYTHIH IIap
OKaXeTcd YepHbIM; 2) JBa HayJady
BBIHYTBIX I11apa OKAXYTCSI YEPHBIMHU.

7) B KOpoOKe UMEIOTCSA 20
JOTepEeHHBIX OWJIETOB, M3 KOTOPBIX 16
nycteix  (0e3  Bemrpsimeit). Hayran
BBIHUMAIOT OJHOBpPeMEHHO 4 Owuiera.
Haiinure BeposiTHOCTH TOrO, uTOo U3 4
OUJICTOB JIBa OKAXKYTCSl BRIMTPHIIIHBIMHU.

7) B KOpoOKe UMEIOTCS 30
JOTepEHHBIX OWJIETOB, M3 KOTOPBIX 26
nycteix  (0e3  Bearpeimei).  Hayrapg
BBIHUMAIOT OJHOBpPEeMEHHO 4 Ouiera.
Haiinure BepositHOCTH TOrO, 4To U3 4
OUJICTOB JIBa OKAXKYTCSl BRIMTPHIIIHBIMHU.
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IIpakTueckas padora

Tema: «PemieHne 3a1a4 Ha BEPOSATHOCTH MPOTHBOIOJIOKHOIO COOBITHSI H
BEPOSITHOCTH MPOU3BEACHUA He3ABUCHMBbIX COOBITHIN

Ieab pabdoThI:

1. ®opmupoBaTh yMEHUSI U HaBBIKM PEIICHUS 3a/lad Ha BEPOSTHOCTH
MPOTUBOMOJIOKHOTO COOBITUSI W BEPOSITHOCTh MPOU3BEJAEHUS HE3aBUCHUMBIX
COOBITHI

2. ®opMupoBaTh YMEHHS U HABBIKM CAMOCTOSITEILHOI'O YMCTBEHHOI'O TpyAa

3. [IpuBuBaThH YMEHUS U HaBBIKK PaOOTHI CO CITPAaBOYHBIM MaTEpPUATIOM

4. OnpeaenuTh YpOBEHb OCTATOUHBIX 3HAHHM CTYJICHTOB MO JJAHHOU TeMe
Kpatkue TeopeTuyeckue cBeJleHUsN:

Omnpenenenue. [IpoTHBONOI0KHBIMY Ha3bIBAIOTCS JBA HECOBMECTHBIX COOBITHS,
o0Opasyrolye MoIHY TPYIIITY.

Teopema. Beposmuocmos nosignenuss xoms Obl 00HO020 U3 O08YX COBMECHIHbBIX
coObIMull pasHa cymme 8eposmHOCmell 3Mux coobimuii 6e3 8eposMHOCU UX
COBMECMHO20 NOSIBIEHUSL.

P(A+B)=P(A)+ P(B)- P(A4B)

CaencrBue 2: Cymma 6eposmHocmel HNPOMUBONONONCHLIX COObIMULL  PABHA
eouHuye.

P(A)+P(A) =1

Ipumep 1./[Ba cTpenka cTpensioT MO MUIICHH. BepoATHOCTh momagaHus B
MUIIEHb TIPU OJTHOM BBICTpEJie JJIA MepBoro crpenka pasHa 0,7, a ajs BTOporo —
0,8. HaliTu BepOSTHOCTh TOTO, UTO MPH OAHOM 3aJIE€ B MUIIEHb NONAAAET TOJIBKO
OJIH U3 CTPEJIKOB.

Pewenue:

O0603HaunM NonajaaHue B LIEJb MEPBBIM CTPEIKOM — COOBITHE A,

BTOpBIM — cOObITHE B,

IpOMax MepBOro CTpeska — coobiTue A,
IpOMax BTOPOro — coObiTHE B .

P(A) =0,7; P(A)=0,3; P(B)=0,8; P(B)=0,2.

BCPOHTHOCTB TOTrO, 4TO HepBBIﬁ CTpPCJIOK IIOIIaJA€T B MHIICHL, a BTOpOfI — HECT
paBHa

P(A)P(B) =0,7 -0,2 =0,14

BGPOSITHOCTL TOTrO, 4TO BTOpOﬁ CTPCIJIOK ITIOITIaACT B LICJIb, A HGpBLIfI — HCT paBHA
P(A)P(B) =0,3 0,8 =0,24

Torna BCPOATHOCTS ITOIIaAaHUA B ICJIb TOJIBKO OAHUM CTPCIIKOM paBHA

P =0,14+0,24 =0,38

Tot xe PE3YIbTAT MOKHO IMOJIYYUTH APYI'UM Ccoco0OoM — HaXO0JuM BCPOATHOCTH
TOTrO0, 4TO o0a CTpCJIKa IIoIMaJIn B LCJIb U 00a IMPOMAaXHYJINCh. Ot BCPOATHOCTH
COOTBCTCTBCHHO PABHLI:

P(A)P(B) =0,7 0,8 =0,56; P(A)P(B) =0,3-0,2 =0,06.
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Torma BEpOATHOCTH TOT'0, YUTO B LIEJIb ITONAJET TOJIBKO OJAUH CTPEJIOK paBHA:
P =1- 0,56- 0,06 =0,38.

IIpumep 2. B ypHe Haxonarcs 4 OenpIx mapa u 5 4epHbIX. 13 ypHBI BRIHUMAETCS
OJIUH 11ap, a 3aTeM — BTopoil. CoObiTe B — mosiBieHue 6enoro mapa npu nepBoM
BeiHUMaHuU. CoObITHE A — MOsABIIEHHE 0€JI0T0 1Iapa MpU BTOPOM BHIHUMAHHH.
Pewenue:

1. 1- BBIHYIIM O7H Genblif map B
4
Torma P(B) = =
P(A) = E (T.K. IEpBBIN BBIHYJIM — O€JIBIN)
PAB) 4 =3z a4 =
“P(A/B)= FB) = (s x §).9=¢

2)B. HE MPOU30ILIO0 P(E)

BeposiTHOCTB cOOBITHS A mpu yCIOBHH, YTO cOObITHE B HE npousomnwuio, Oyaer
4 1

pa/E)=e=z:
IIpumep 3. B ypHe 4 Genbix u 4 yepHbIX mapa. Y3 ypHbI 1BaXKbl BHIHUMAIOT 110
OJIHOMY IIapy, HE BO3Bpaias ux oopatHo. Halitu BeposiTHOCTh MOSABICHUS OEJI0TO
niapa npu BTOPOM HcnbITaHuU ( coObiTue B), ecau mpu mepBoM HCHBITAHUU OBLI
U3BJICUEH YEPHBIN map ( coobiTue A).
Pewenue:
[Tocne mepBOTO UCTIBITAHUS B YPHE OCTANIOCh 7 MIapoB, u3 HUX 4 Oenbix. Mckomas
YCJIOBHAS! BEPOSITHOCTD

4

Wil Il

P(B/A) = 7
DTOT ke pe3yIbTaT MOKHO TOJIYYUTH 110 GopMyJIe
P(AB)

P(B/A) = F&)

BeposiTHOCTh mosiBIIeHHS O6€710T0 11apa My MePBOM HUCIIBITAHUU
4 1

P(A)=%=2
Haiinem Bepositnocts P(AB)
A — M3BJIEYEH YEPHBIN 1IAP
B — u3zBneuen Genblii map
OO6miee YMCIO KMCXOIOB — COBMECTHOTO MOSABICHMS JIBYX IApOB, O€3pa3iuvHO
KaKoro IB€Ta, paBHO YUCILy pa3MelIeHUI
af a!

, ks
Ag_ (@—2) _ 6!=Tx8 =156

N3 atoro umncna nucxonoB coobiTuio AB Gnaronpusarctsyet 4 X4 =16 ucxoaos
16 =

CnenoBatenbHo P(AB) 56 =
Vckomast yciioBHas BEPOSTHOCTh

<
]
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P(AB)

P(B/A) = *) =
Pesynbrarsl coBmanm.

T: BeposiTHOCTL mnNpoOM3BeJeHHMs] ABYX HE3aBHUCHMbIX COOBITHMH paBHa
NMPOU3BEIEHUI0 BEPOSATHOCTH ITUX coObITH P(AXB) = P(A) XP(B)

wl | kY
[

wl | ds

IIpumep 4. B kaxaoM u3 Tpex AKUKOB uMeeTcsa 1o 10 geraneit. B nepBom siuke
8 CTaHJapTHBIX JeTalie, BO BTOpOM — 7, B TpeTbeM — 9. M3 Kaxaoro siiuka
HayraJ MU3BJIEKAIOT MO OJHOW JeTtanu. HallTh BEpOSTHOCTH TOTO, YTO BCE JI€TAIU

OKaXyTCsl CTAaHIAPTHBIMU.
Penienue:
Bce Tpu coObITHSI HE3ABUCUMBI.

S; — u3 1 dmmka u3BnedYeHa cTaHgapTHaAs AETalb.
S, — u3 2 dmuka u3Bjie4YeHa CTaHAapTHAS AETalb.
S; — u3 3 dmmKa u3Bje4YeHa CTaHAAPTHAS AETab.

[To kaccu4ecKoMy OTPEACICHHIO:
3

P(S)=10=0.8
7

P(S,) =10=0,7
=)

P(S;)=10=0,9

HHuTtepecyroriee Hac coObITrHe (M3 1 smuka OyaeT u3BjeueHa CTaHIapTHas JeTalb,

u n3 2 CTaHJapTHas, u
npousBeeHuEM S; X S;X S3

m 3 CTaHJapTHAas)

BBIpa)KAeTCs

P(S; X S;X S3) =P(S)) X P(S,) X P(S;) = 0,8 *0,7*%0,9 = 0,504 — BeposTHOCTH
TOT'0, 4TO U3 3 SIIHUKOB OyJET U3BJIECYEHO 10 OJIHOM CTaHAAPTHOM JeTamu.

IHopsinok npoBeneHusi padoThI:

HCHOHBBYH TCOPETUUCCKUEC CBCACHHA W IIPUMCEPLI, BBLIIIOJIHUTL ITPCIJIOKCHHOC

MpCIIoAaBaTCJICM 3aIdHNC

3aganue 1J1s1 padoThbI.

1 BapuanT 2 BapHaHT

1) JIBa  crpenka  crTpensror 1o | 1) JIBa  cTpenka  CTPENAOT MO
MullleHd. BeposTHOCT, monagaHusi B | MUIIEHU. BeposTHOCTH TOMajaHus B
MUIIEHb TPU OJHOM BBICTpeJe [UIS | MUIIEHb MpPH OJHOM BBICTpeie Ul

nepBoro crpeinka pasHa 0,5, a 1711 BTOporo
— 0,8. HaiiTu BEpOSITHOCTH TOTO, YUTO MPHU
OJIHOM 3QJIlI€ B MHILIEHb MOMAJIAET TOJbKO
OJIUH U3 CTPEJIKOB.

nepBoro crpeika pasHa 0,6, a 111 BTOpOro
— 0,9. HaliTu BEepOSITHOCTHb TOTO, UYTO MPHU
OJIHOM 3aJIlI€ B MUULIEHb [10IAJAET TOJIBKO
OJIMH U3 CTPEJIKOB.

2) B ypHe HaxomsaTcs 5 OenbIx mapa
U 6 yepHBIX. I3 ypHBI BBIHUMAETCSI OJTUH
map, a 3areM — BTopoi. CoOwiTHe B —
NOsIBJICHHE O€JI0ro mapa Tpu TEePBOM

2) B ypHe HaxomsaTcs 6 GenbIx Imapa
U 7 yepHbIX. I3 ypHBI BBIHMMAETCS OJMH
map, a 3areM — BTopod. CoOwbiTHe B —
NOosBJICHHE 0O€JIoro Iapa Ipu TIepBOM
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BolHUMaHUU. CoObITHE A — NOOABIICHUE
OeJoro mapa npyu BTOPOM BHIHUMAHHH.

BblHUMaHUU. CoObITHE A — NOOSBIICHUE
0eJoro mapa npu BTOPOM BBIHUMAHHH.

3) B ypHe 5 6enpIx u 5 4epHbIX 1Iapa.
W3 ypHBI ABaXIbI BEBIHUMAIOT IO OJHOMY
mapy, He Bo3Bpaias ux ooparHo. Haiitu
BEPOSITHOCTH TOSIBIICHUS OEIIOT0 mIapa Mmpu
BTOpPOM HcCIbITaHUU ( coObiTHe B), ecnm
MPU TEPBOM HCIBITAHUUA OBLT H3BJICUCH
yepHbId map ( coobiTue A).

3) B ypHe 6 GenbIx 1 6 4epHBIX I1apa.
W3 ypHBI IBaXKIbl BBIHUMAIOT 10 OJHOMY
mapy, He Bo3Bpamias ux obparHo. Haiitu
BEPOSTHOCTH MOSBIICHUS OETI0ro mapa mnpu
BTOpPOM HcCIbITaHUU ( coObiTHe B), ecin
IpU TEPBOM HCIBITAHUU OBUT H3BJICUCH
yepHbIi map ( coobiThe A).

4) B kaxngom W3 Tpex AIIUKOB
umeercs o 10 geraneii. B nepBom situke
9 cTaHmapTHBIX JIeTalieid, BO BTOPOM — 6, B
TpeTbeM — 7. M3 Kaxaoro simmuka Hayraz
U3BJIEKAIOT II0 OJHOM Jnetanu. Haitu
BEPOSITHOCTH TOTO, YTO BCE JCTaIH
OK)KYTCSI CTaHJAaPTHBIMHU.

4) B kaxmomMm wu3 Tpex AIIMKOB
umeercs no 10 geraneii. B nepBom siuke
5 cTaHIapTHBIX JeTajel, BO BTOPOM — 4, B
TpeTheM — 6. M3 kaxaoro siuka Hayrai
U3BJICKAIOT IO OOHON netand. HaWtu
BEPOSITHOCTH TOTO, YTO BCE JAeTallu
OKa)XyTCsl CTAaHIapTHHIMHU.
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IIpakTueckas padora

Tema: «Iloka3aTe/ibHbIC YPABHECHUS U HEPABEHCTBA)

Heab padoTsi:

1. @opMupoBaTh YMEHHS W HABBIKA PELICHUS IMOKA3aTEIbHBIX YPAaBHCHUN H
HEPABEHCTB

2. ®opMUpPOBATH YMEHHS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPYAa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
Kparkue Teopernueckmne cBeieHUA:

PaccMOTpUM HECKOJbKO NPHUMEPOB MOKA3ATEJbHBIX YPABHEHMH , B KOTOPBIX
HEW3BECTHBIC COAEPKUTCS B IOKA3ATEIIBHON CTETIEHH .

Pemienne noka3aTeabHbIX YPABHEHUN YaCTO CBOAUTHCA K PEIICHUIO YPAaBHEHUS

a*=aP

x=b e a>0, a¥ | X-HEHU3BECTHBIC
DTH ypaBHEHMS PEMIAIOTCH C IOMOMIBGI) CBOMCTB. CTENEHHM C OJUHAKOBLIM
OCHOBAHMEM PABHEI TOJILKO TOT/IA, KOT/IAa PABHBI UX ITOKA3aTENN
IIpumep 1. Pemute ypaBHeHue 4-2*=1
3anuineM ypaBHeHue B Buje 2X2=0, orkyaa x+2=0
OrtBer: x=-2
ITpumep 2. Pemuts ypasaenue 23*-3*=576.
Tak xax 23=(2%)=8%, 576=24%, TO ypaBHEHHWE MOXHO 3amMcaTb B BHJE
8%-3*=242 ym 24*=24%. Orcroga x=2.
OtBeT: x=2
ITpumep 3. Pewuts ypaBHenue 3¥1-2-32%=25
BBIHOCS B JIEBOM 9acTH 3a CKOOKH OOLIMI MHOKUTENb 3%°2, momyuum 3*2(33-2)=25;
3%2.25=25, otkyma 3*?=1, x-2=0 , x=2.
OtBeT:x=2
IIpumep 4. Pemute ypaBHeHue 3*=7*.
3* =
Tak kak 7%0, To ypaBHEHHE MOYXHO 3aricaTh B Buae 7*=1, otkyaa (7)=1 , x=0.
OtBeT:x=1
Ipumep 5. Pemuts ypasaenne 3-2%"14+2-552=5% +2%2,
3anuiueM ypaBHEHHE B Buje 3-2%"1-2¥2=5%2.5%2 orkyma 2%%(3-23-1)= 5%2(52-2),
2%2.23=5%2.23,

3):{—2

5 =1, x-2=0 .
OtBer:X=2
IIpumep 6. Pemute ypaBHenne 9*-4-3*-45=0.
3aMeHON 3*=t JaHHOE ypaBHEHHME CBOAUTHLCS K KBAIAPATHOMY YPaBHEHMIO t>-4t-
45=0.
Pemass 510 ypaBHeHMe Haxomaum KOpHU : t;=9, t,=-5, orTkyma 3*=9, 3*=-5.
VYpaBHeHue 3*=9 numeeT KOpeHb X=2, a ypaBHEHUE 3*=-5 He UMEET KOpPHEHU , Tak
KaK TMoka3areibHas PyHKIMS HE MOKET MPUHUMATh OTPULIATEIbHbIE 3HAUCHHUS.
OtBer :x=2.
PaccMoTpuM npuMephl pelieHusi NOKA3aTeJbHbIX HEPABEHCTB.
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Takue HepaBEHCTBA 4acTO CBOJASTCS K MPOCTEUIIINM HEPABEHCTBAM BH/IA

a*>ab a*<ab

[Ipu pemreHnH TakMX HEPABEHCTB MCIIOJIL3YIOT CBOWCTBA BO3pacTaHWs (yHKIIUU
a* mpu a>1 u yOsBanus mpu 0<a<l.

IIpumep 1. Pemute HepaBeHCcTBO 3* <81

3anuineM HePaBeHCTBO B Buae 3*<3*. Tak kak 3>1, 10 QyHKIMSA y=3*- BO3pACTaeT.
3Ha4YUT 3HAK HE Oy/IEeT MEHATHCS B HepaBeHCTBE. [10aTOMY pellieHrneM HepaBeHCTBA
3* <81 sBuarorcs uncna x<4

OTtBeT : x<4
1

f— |ll'_

TMpumep 2. Pemnts Hepasenctso (2> 8
2 2
1 1; 1 17 1
3anuiieM HEPABEHCTBO B BUAC (2)>2 , wim (2)*>2  Tak Kak y=(2)* — yOsIBaromas
3

byHKIHA, TO X<- 2.
3

OTtBeT : x<- 2.
2z

IIpumep 3. Permiuth HEpaBEeHCTBO 3* 79

3anuieM HEPaBEHCTBO B BHJIE 3x2—x<32. Tak kak 3>1, 10 x>-x<2, OTKyjaa X>-X-
2<0, 1=1+8=9="3
143 _1-3
X;=2 =2;X, 2 =1
[Tonydaem -1<x<2
OtBer : -1<x<2
IIpumep 4. Pemute HepaBeHCcTBO 16*4+4%-2>0
OGo3HaunM 4=t , Torja IMOJyYdM KBaJpaTHOE HepaBeHCTBO t*+t-2=0 u mpu t>1.
J=1+8=9=>3
t1:-2; t2:1
Tak kak t=4*, TO mony4nau 2 HEpaBEHCTBA
4*<-2; 4*>1. IlepBoe HEpaBEHCTBO HE MUMEET pelIeHHH, Tak kak 4*>0 npu x€R,
BTopoe HepaBeHCTBO MOXKHO 3amucath B Buae 4>4°, orkyna x>0.
Otser : x>0

Ilopsinok npoBeneHus padoThbI:
Hcnonb3yss TEOpETUUECKUE CBEAEHUS M IMPUMEPHI, BBIIOJHUTH MPEMTI0KEHHOE

MperogaBaTciicM 3a/laHne

3aganue 1y padoThlI.

1 Bapuant
3aganme pelnTh ypaBHEHMUS:
l. 3X81*=9

2. 2X 4 2x3 =18
3. 2x3x X 3x1 - 3*=9
3aaHue peluTh HEPABEHCTBA:

151



4. 2xt3 L pxtl = 12

5. 5% 55600~

0

3aganue 119 padoTHI.

2 BapuaHT

3agaHue peuuTh ypaBHCHUS:

1. 4X16* =64

2. 3 +4% 3% =13

3. 5+ 3x5¢ - 6X5*=-10
3aaHue pelInTh HEPABEHCTBRA:

4 43R
5. 442X2% 800
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IIpakTueckas padora

Tema: «MppanuoHajbHbIe YPABHEHUS U HEPABEHCTBA)

Heab padoTsi:

1. ®opmupoBaTh YMEHHUS W HABBIKH PEIICHUS WPPAUMOHAIBHBIX YPABHCHUU H
HEPABEHCTB

2. ®opMupoBaTh YMEHUS U HABBIKM CAMOCTOSITEILHOIO YMCTBEHHOI'O TPy Aa

3. [IpuBuBaTH YMEHUS U HaBBIKK PaOOTHI CO CITPABOYHBIM MaTEPUATIOM

4. OnpenenuTs ypOBEHb OCTATOYHBIX 3HAHUM CTYJICHTOB I10 JAHHOW TEME
IlepeyeHb cipaBOYHOM JIUTEPATYPHI :

1. Anumos 1. A. u op. «Anrebpa u Havana ananuza 10-11 xka», M: TIpocBenienue ,
2008

2. opodees I'.B. «COopHUK 3amanuil Juisi IPOBEACHUS MUCbMEHHOTO 3aJaHUS 110
maremaTuke 11 xim», Mocksa, Jlpoda, 2004

3. AnteiHOB ILL.U. «2600 TecTOoB M MpOBEPOYHBIX 3aJaHUN MO MaTEMaTHKe», M:
Hpoda, 1999

Kparkue Teopernueckmne CBeIeHUA:

B ypaBreHmsax VX+ 1= x-1, Vhx—4_ 5 fx HEHU3BECTHOE X HAXOJUTCSA MOJ
3HaKOM KOpHs. Takue ypaBHEHUS! HA3bIBAKOTCH MPPANUOHATBLHBIMH.

Peuienune uppaimoHaabHbIX YpPaBHEHUN OCHOBAHO Ha CJIEAYIOIIEM CBOWMCTBE: MpH
BO3BEJICHUU OOEUX YacTel ypaBHEHHUSI B HATypaJbHYIO CTEIEHb MOJy4aeTCs
ypaBHEHUE-CIIEICTBUE JAHHOTO.

[Ipu BO3BeACHUMM YypaBHEHUSI B HATypaIbHYI CTENEHb MOTYT MOSBUTHCA
IOCTOPOHHKME KOPHHU, TO3TOMY MPOBEPKA 00s13aTeIbHA.

IIpumep 1. Pemunts ypaBHEHHME: IIpumep 2: Pemnts ypaBHEHHE:

X+1=8 X+1=x-1
Bossenem B kBagpar o6e uwactu | Bo3Benem B kBajapaT 00e 4aCTH YpaBHEHHS
ypaBHEHHS (VX +1)=(x-1)?
(VX +1)>=(8)* IMonyuaem
[Monyuyaem X+1=x2-2x+1
X+1=64 [IepeHocum Bce B OHY CTOPOHY M pUpaBHUBaeM K 0
X=64-1 x2-2x+1-x-1=0
X=63 x2-3x=0
CrnenaeM mpoOBEpKY: BBIHOCHM X 32 CKOOKY, IMOJTy4aeMm
X=63 x(x-3)=0
V63 +1=38 x1=0 mm x,=3
V64=8 caellaeM IPOBEPKY:
8=8 x;=0
OtBet: Xx=63 VO+1=0-1
1=-1
Taxoro ObITH HE MOXKET-CIIEIOBATEIIFHO X=0-He HOAXOIUT
X2:3
V3+1=3-1
2=2
DTOT KOPEHb MOAXOJAMT, CJIEIOBATEIBLHO €ro W 3aIUIIEM B
OTBET.

OTBeT: X,=3
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IIpumep 3: Pemnts ypaBHEHue:
VX+6-Vx+1=v2x-5

BoszBenem o0e yacTu B KBaapar
Vx+6-Vx+1)=(V2x-5)>
[Tonyuyaem

X+6 —2VX+ 6 VX + 1+ x+1=2x-5

OcraBJsieM ¢ KOPHEM B OJTHOM CTOPOHE,

0e3 KOpHS MEpEeHECeM BCE B JIPYTYIO CTOPOHY

—2VX+ 6 VX +1=2x-5-x-6-x-1

2J(x+6)(x+1)=-12

YMHOXHM CKOOKH OJT KOpHEM

Y TIOCYUTAaEeM MOJI0OHbIE YuCIa

2NX+7X+ 6=-12

[Nonmenum 06e yacTu Ha -2, OIy4aeM
X2+ 7X + 6 =6

Bo3sBenem 00e yactu B kBaapat

(X2 + 7% + 6) 2=(6)

X% + 7X + 6=36

X% + 7X + 6-36=0

X2 + 7x — 30=0

JI=7%-4%1%(-30)=169—13

X1:3

X2:-10

Crnenaem npoBepky

X1:3

V3+6-V3+1=V2+3-5

3-2=1

1=1-mogxomut

X2:-10
V=10+6-V=10+1=42%(-10)-5
Tak KakK mon KOpHeM l'IOJ'IyLIaeTCH
OTPULIATEIILHOE YHUCJIO, TO BTOPOW KOPEHb
HC MoAXOOUT-OH JTUITHAN

OTBeTt: X,=-10
[Tomywyaem
HepaBeHCTBa, COJCpIKaIIUC HEU3BECTHOC non 3HAKOM KOPHA -
HA3bIBAIOT HPPAIHOHAJIbHBIMHU.
IIpumep 1: Pemints HEpaBEeHCTBO Ipumep 2: Pemiuth HEPABEHCTBO
V5 -x <4 Vx2-3x <2
Halinem o0nacTe ompezeneHus HEPAaBEHCTBA, TO | (). O.H:
€CTh MHOXKECTBO TAKUX 3HAYEHHMH X, IPU KOTOPBIX | [ o >
HMMEIOT CMBICI 00€ YacTH HEPaBEHCTBA. X;( 3 3)(() 20
0.0.H: V5-x 20 X2-3§: 0
5-x >0 e
S X(x-3)=0
<_5 X1=0 nmm x,=3
X _ V(1) = 12-3%1=1-3=-2
p\e/wg. 5 [Tonyuaem
(V5 = x)*<(4) x< 0, X >3
>-x<16 peleHue:
-x<16-5 X2.3x<4
x<ll X2-3x-4<0
x>-11 X2-3x—4=0
o0benuHsAEM BMECTe O00JIaCTh ONpeAeNieHUus | TI=32-4%1%(-4)=9+16=25—5
pelieHue HepaBeHCTBA X,=4
X2=-1
HOJIy‘IaeM '1 1 <XS5 y(0)202_3 *0_4:_4
Otser : -11<x<5 Tonyuaem
-I<x<4
O6benunsieM BMeECTE o0nacTb
ONpeJIeJICHUSI HEPABEHCTBA U PEIICHUE
-1<x<0 n 3<x<4
Otaer: -1<x<0 u 3<x<4
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IHopsinok nmpoBeaeHusi padoThI:
Hcnonb3ysi TeopeTHyecKrue CBEJACHHUS W IPUMEPHI, BBIMOJIHUTH MPEIAJIOKEHHOE
IpernojiaBaTesieM 3a1aHue

3aganme 1 padoThbl.
1 Bapuant
3aganme pelnuTe ypaBHEHHs U HEPABEHCTBA!

Lo VT 23

\'25_}(2:4

Vi2+x Vi1-x_

Vx4 2=+/4—x
vhx+ 11}X+

A

3

3ananue 11 padoThlI.
2 BapuMaHT
3ananue pemnTe ypaBHEHHS U HEPABEHCTBA!

| VX—24

V00— %_,
VX+7,Vx—2_4
V2x+37Yx+ 1

ok »w D
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IIpakTueckas padora

Tema: «PelieHne cHCTEeM YpPaBHEHHUIl € JBYMSI HEM3BECTHBIMH CIOCOOOM

MOJACTAHOBKH U CIIOCO0OM CJIOKEHHUS»

Ieab pabdoThI:

1. ®opmupoBaTh yMEHHS M HABBIKM PEIICHHUS CHCTEM YPAaBHEHHUU CIIOCOOOM

MOJICTAHOBKH M CIIOCOOOM CJIOKEHHUS

2. ®opMHpPOBATh YMEHUS U HABBIKA CAMOCTOSITEIBHOI'O YMCTBEHHOI'O TPy

3. [IpuBMBaTh YMEHHUS U HaBBIKK pa0OTHI CO CIIPABOYHBIM MATEPUATIOM

4. OnpenenuTb ypoBEeHb OCTATOYHBIX 3HAHUM CTYAEHTOB 110 JaHHOU TeMe

Kpatkue TeopeTrnyeckne cBeleHUA:

Pemenne cucrteM IByX ypaBHEHUN pacCMOTPUM HA MPUMEPAX.

IIpumep 1. Pemuth cuctemMy ypaBHEHUI METOAOM MOJICTAHOBKH:
x+y=25

{ Xy =6

W3 nepBoro ypaBHEHUsI BBIpa3uM X

X=5-y

W noactaBuM 3TO BBIPaKEHHE BO BTOPOE YpABHEHUE

(5-y)y=6

5y-y*-6=0

-y*+5y-6=0

J=25-24=1

—-5-1

ylz -2 =3

—-5+1
y2: -2 =2
TCHpr I[moACTaBJIsAd B YPABHCHUC , I'IC BEIPA3UIIN X, IIOJTyYacM
X1:5-3:2
X2:5-2:3
OTBeT: X1:2, Y1:3; X2:3, Y2:2.

IIpumep 2. Pemute cucteMy ypaBHEHUN METOAOM CIIOKEHHS:
{xz + 3xy + by* = 36
+

2 _2y2 — _
X° +Xy — 3y = —4 ckpanpiBas mowICHHO YPABHEHHUSI CUCTEMBI, IIOJIy4aeM

2x%+4xy+2y*=32
OTKy/a, O/IeJIUB BCE YPABHEHUE HA 2-TI0Ty4aeM

x*2xy+y?=16
a 3To opmyna
(x+y)*=16

Torna X+y=i v1e
Nmn x+y=4 u x+y=-4
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x+y=4 x+ty=-4

BbIpa3uM X=4-y BbIPa3UM X=-4-y
U TIOJCTABHUM BO BTOPOC YPaBHCHHE 1 MOJICTaBUM BO BTOPOE YpaBHEHHE
(4-y)*+(4-y)y-3y’=-4 -(4-y)*+(-A-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
J=16+240=256—16 J=16+240=256—16
ylz - 1_0 y3: = 2
3 v _10

V,=2 473
[MoxcraBnsis Tyma, rae Belpakaad X, I[loicraBiss Tynda, Ie BbIpaxaid X,
HOJIyYaeM: HOJyJdaeM:
)(1:2 X3_'2

3 = 2
X,=2 MY

22 10 22 10

Oteer: X;=3 ,Vi=-3 ; X;=2, V,=2; X3=-2,V5=-2;X4=- 3, Vy=2
IHopsinox npoBeneHusi padoThI:

Hcnonb3yss TeOpeTHUECKUE CBEAEHUS M TNPUMEPHI, BBIIOJHUTH MPEITI0KEHHOE
IIPENOAABATENIEM 3aJaHUE

3ananue 15 padoThI.

1 Bapuanr.

3ajaHue pelrMTe CUCTEMbl YPAaBHEHUN METOI0OM T0ICTAaHOBKH:
(x+y=7 {xz +y*=41

2x+y= 8; y—x=1

3ajaHue penmMTe CUCTEMbI YPaBHEHU METOIOM CIIOKEHUS:

(X —Xy—y=—7

| x+ xy—y=1

(x* + 3xy = b4

4y? +xy =115

3ananue 19 padoThI.

2 BapMaHT.

3aganme pemuTe CUCTEMBI YpPaBHEHNUI METOAOM ITOACTAHOBKHU:
(y—x=0 {xz +y* =125

Bx+y= 8; x+y=1

3ajaHue pemnTe CUCTEMbl YPABHEHUN METOJIOM CIIOKECHUS:

(X +xy+y=—1

|lx—xy+y=3

(x> —bxy+ 3y* =17

2x 2 — Txy+ 4y° = 26
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4. OneHOYHBbIE CPEeICTBA JAJIfl MPOMEKYTOYHOM aTTeCTAMHA

DK3aMeH TpeAHa3HauyeH [JIsi KOHTPOJISI U OIEHKH pPe3yJIbTaTOB OCBOCHUS
yueoHou nuctuminael OY J1.07 MaremaTtuka

DK3aMEH BKJIIOYAET: YCTHBIA OTBET M PEUICHUE 3a/1a4M.

HTorom sk3aMeHa sIBISETCS OLICHKA 110 MATHOAJJILHOM IIIKAJIE.

«5» - OTANYHO

«4» - Xopo1o

«3» - yJIOBIIETBOPUTEIBLHO

«2» - HEYIOBIIETBOPUTEIIBHO

I1Ixara omMcaHMs CHCTEMEI OIICHOK IIPEJCTABJICHA B TaOIHIIE.

TpagunmoHHas mkana OnucaHue OLEHOK

OtanvHO Teopetnueckoe  comepkaHue  y4eOHOro  Kypca, IpeaMera,
JTUCIUTUTMHBI, MOJYJS OCBOEHO TMONHOCThIO. ChopMHUpOBaHHBIE
3HaHHUA W YMEHHUS TO3BOJISIOT CTYJIEHTY BBIpaXKaTh COOCTBEHHOE
MHEHUE o BOIIPOCY, JMCKYyTUPOBATh B paMKax
MEXIUCUUTUTMHAPHOM  B3aMIMOCBS3M  JK3aMEHYEeMOTo  y4eOHOTo
Kypca, TpeamMeTa, TUCHUIUIMHBIL,  Moayis.  HeoOxomumbie
MPAKTUYECKHE HABBIKK pabOTBHI C OCBOCHHBIM MaTEpUATIOM
chopmupoBanbl. Bce mpemycMoTpeHHBIE pabouel TporpamMmoin
yueOHbIe 33JaHHs] BBIIIOJIHEHBI CBOEBPEMEHHO U KAYECTBEHHO.

Xoporo Teopetndyeckoe  coiepkaHue  y4eOHOTO  Kypca,  IpeaMera,
JUCUMIUIMHBI, MOJIYJS OCBOCHO NOJIHOCTBIO. CdopMHpOBaHHBIE
3HAHWA M YMEHHS IO3BOJIIIOT CTYJCHTY BBIpaXKaTh COOCTBEHHOE
MHEHME 110 Bompocy. Heo6xonnmble pakTH4YeCKUe HaBBIKA PabOThI
C OCBOCHHBIM MaTepHalOM B OCHOBHOM c¢opMHpOBaHbL. Bce
MpelyCMOTPeHHbIE pabouell  mporpaMMoil  yueOHbIE  3aJaHUs
BBITTOJIHEHBI CBOEBPEMEHHO U Ka4EeCTBEHHO.

YV 10BII€TBOPUTEIIHHO Teopetnueckoe  coaepkaHue  y4eOHOTO  Kypca,  IpeaMera,
AUCHUIUIMHBI, MOAYJII OCBOCHO YaCTUYHO, HO HpO6€JII>I HC HOCAT
cymecTBeHHOro xapakrtepa CdopMUpoBaHHBIE 3HAHHMS U YMEHHUS
MO3BOJISIIOT CTYACHTY PacKphITh Bompoc udactuuHo. HeoOxomumbie
MPaKTUYECKUE HABBIKK PAOOTBI ¢ OCBOCHHBIM MAaTEpHUAJIOM B
OCHOBHOM  c(hopMupOBaHbl. BONBIIMHCTBO  MPEIyCMOTPEHHBIX
paboueli mporpaMMoi yu4eOHBIX 3aJJaHul BBITIOJHEHO, HEKOTOPHIC U3
3aJJaHUI COJIepKAT OIIHOKH.

Teoperuueckoe  comepkaHue  y4eOHOro  Kypca, IpeIMeTa,
JTUCIMIUTAHBI, MOJYJISI OCBOGHO MeHee 4eM Ha 50 TpOICHTOB.
ChopmupoBanHble 3HaHHMS M YMEHHUS HE TIO3BOJSIOT CTYACHTY
HeynoBiaeTBOpUTEILHO | PacKpbITh Bompoc. HeoOxoaumblie MpakTHYECKUE HABBIKA PaOOTHI C
OCBOCHHBIM MaTepuaJioM He CcQopMHpOBaHbl. bosblias Yactb
MPEeIyCMOTPCHHBIX pabodeid MporpaMMol ydeOHBIX 3aJaHuil He
BBINOJIHEHA.

Ha arrectanmoHHoM wmeponpustud OOyYaroUIUiics JOJKEH PacKphITh
CJIeIyIOIME BOIIPOCHI:
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TecToBble 3aJaHUA /15 IPOBeAeHUS TU(P(PepeHIUPOBAHHOIO 3a4eTa
no aucuumiaude OY .07 MaremaTtuka

1 BapuaHT
5 3
1. Borumciure: V32 + V-8
1)1 2)0 3)-1
3
2. Beraucyure: vV 5°-73
1) 35 2) 33 3) 30
3. Pemre uppanuoHaabHoe ypaBHenue: Vx — 1 =2
1)1 2)4 3)5
3, (1\7! -1
4. Bpraucaure: 27° + (5) -8
o9 2) 10 3)8
21
5. Berancnure:
470476
1) -4 2)6 3)8
2
6. Beruuciure: 2-273
13 2) 18 3)2
4 1
7. Beruuciure: 25-25
1)2 2)4 3)8
2 5
8. Vipoctute BhIpaxkeHue: = S0
x5
2 5 -2
1) x 2) x2 3) x
2 1 1
9. Beruuciure: 105-102-1010
1) 10 2)8 3)6
10. Pemmte mokasaTenbHOE ypaBHeHue: 27112 = 92X
1) 0,75 2) 0,25 3)0,5
11. Pemute nmokaszaTenbHOE HEPABEHCTRBO: 32X <27
1) (=1, + o) 2) (0; + o) 3) [1; +o0)
12. Borunciure: 4108410
1) 2) 3)
13. Beruucnure: log,4 - logs 27
1)2 2)4 3)6
14. Beruncnure: logg12 + loge3
11 2)2 3)4

15. Beraucaute: 2310824

4)3

4)37

4) -4
4)7
4)2
4) 16

4) 6

2

4) x5
4)4

4H1

4) [1; + oo]

410
410

4)8
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1)25 2) 49 3) 64

4 36

16. Pemute norapudgmuueckoe ypasHenue: logyx =log,2 +log,7

1) 14 2) 12 3) 16 4) 20
17. Pemnre norapupmuueckoe ypasHenue: log, (3x —2) =3
13 2) 33 3) -3 4)32
18. Pemnre mpocteiimee orapudmMuueckoe HepaBeHCTBO: loggx > 2
1) [36; + ) 2) (6; + o) 3) (-6, + )
19. Pemure norapudmuueckoe HepaBeHCTBO: logs(3x + 1) <2
1. 1 1.
b [58) > (-83) » (-38)
20. B tpeyronbauke ABC 2C =90°, ZA =60°. AB = 5. Haiiqute AC
1) 2,5 2) 3,5 3)7,2 4) 5
2 BapuaHT
4
1. Beruncinre:V 16 + 3%/2_7
)11 2) 13 3) 15 4) 17
4
2. Boruncaure: V 114.3%
1) 30 2) 33 3) 27 4) 35
3. Pemute uppanuoHansHoe ypaBHeHue: VX —2 =3
)11 2) 12 3)13 4) 14
-1
4. Borauciure: 472 + (%) ~-1671
1)-4 2) 2 3)-6 4) 8
472876
5. Beruncnure:
)22
Ho 2) 1 3)3 4)4
1
6. Beranciure: 571252
1)2 2) 4 3)1 4)5
2 1
7. Boruucnure: 93 + 96
1)7 2)5 3)3 4) 1
-2 —4
)
8. YrpocTtute BbhIpaxeHue: —
Cg .CE
2 1 -3 1
B 7 7

9. Berumcmre: 210.2 10.410

4) (36; + )

(-]
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1)2 2) 4 3)6

2-x
10. Pemmre nokasarenbHoe ypaBHenue: 9% = ( ! )

27
1)9 2)3 3)8
11. Permte mokasaTenbHOE HEPABEHCTBO: 6° X < 36
D) [1; + o9 2) [1; + o0) 3) (=1 + o)
12. Boramciure: 310838
1)3 2)6 3)8
13. Boruncnure: logs125 +1og, 16
1) 1,5 2) 2,25 3)0,5
14. Beruucnure: logs75 —logs3
1)-5 2) 2 3)4
15. Boramcute: 8210883
1)3 2)8 3)2

4) 8

4) 6

4) (—o0;0)

4)2

4)-0,5

4) -4

4) 9

16. Pemnre norapudmuueckoe ypaBaenue: loggx =1ogg5 + logg 6

1)33 2) 28 3)35

17. Pemure norapudmuueckoe ypasHenue: logz (2x +1) =1

1)0 2) 1 3)2

4 30

4)3

18. Pemure npocreiiee norapupmuueckoe HepaBeHCTBO: log, x <—3

1 (0,-%) 2) (-8;0] 3) (0; 8)

19. Pemnre norapudmuyeckoe HepaBeHCTBO: logs (x +2) <3

1) [2;25] 2) (—2572) 3) (—2;25)

ar

4)(—25;2]

20. B tpeyronbauke ABC /C =90°, CB =9, CA = 12. Haitnute AB.

1) 17 2) 19 3) 13

OTBeTHI HAa BONIPOCHI TECTA

Ne 1 Bapuant 2 BapMaHT
3aJaHus
1 2 1
2 1 2
3 3 1
4 1 4
5 4 2
6 2 1
7 3 3

4) 15
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8 4 1
9 1 2
10 2 4
11 1 2
12 4 3
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 nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Yucao 6aJUIoB,
OtmeTka
HEO0O0XO0IMMOE JIJIsl TTOJTYYEHUSI OTMETKU
«3» (YIOBICTBOPHUTEIIHHO) 12-15
«4» (xoporo) 1618
«5» (OTINYHO) oonee 18

3ananud 1Ji NpPoBeleHUs IK3aMeHAa M0 JUCHUILTHHE
OV /.07 MaremaTuka

Tekcr 3aganusi: BeIMOJHUTE YK3aMEHAIIMOHHYIO PaboTy

Bapwuanr 1.
Oobsa3zamenvuas uacmo

IIpu BbINOJIHEeHUN 3aaHni 1-3 3anuIIMTE X0 PelieHUs U MOJTY4YeHHbIN
OTBeT.
1. (1 6amn) HaliguTe KopeHb ypaBHenus 32 2= 81,
log, ME

log 13
3. (1 6ann) ®@nakon mamiyHs crout 160 pyouneit. Kakoe Hanbobliiee yucio
dbnakoHOB MOkHO KynuTh Ha 1000 pyOGeit Bo BpeMsl pacnipojiaxu, Korja CKUIKa
coctasisiet 25%7?

2. (1 6amn) HaliguTe 3HaueHUE BBIPAKEHUS

IIpu BHINOJHEHNH 3aaHUI 4-7 3aNIUIINTE MOJYUYEHHbIH OTBET.
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4. (1 6amn) Ha pucyske (cM. Hike) n306paxen rpaduk Gpyrxmuny =1 (x),

omnpeesieHHo Ha uHTepBaie (- 6; 8). Onpenennure KOJIMYECTBO 1EIBIX TOUCK, B
KOTOPBIX MPOU3BOAHAA (DYHKIINU TOJIOKUTENbHA.
5. (1 6amn) Onpenenure HaUMEHbLIEE U HAMOOJIbIIEE 3HAYCHUS (PYHKLIUU.
6. (1 6amn) ITpu kakux 3HaueHUsX X, flx) > 0.
7. (1 6amn) [Tpu kakux 3HadyeHUsX X, f{x) < 0.

Va

IIpu BhINOJHEeHNH 3a7aHUI 8-12 yKakuTe X0/ pelieHUs 1 3aNnIIuTe

MOJIY4eHHbIH OTBET.

o . 1
8. (1 6amn) Haliqure 3Ha4YeHUE sino, €CJIU U3BECTHO, YTO COSOL = JHa el

YETBEPTH.

9. (1 6ayn) Pemuth ypaBHEHUE 2 cos (x+%) =1 .

10. (1 6amn) Pemute ypaBuenue logs(5 — 5x) = 2logs2.

11. (1 ©6amn) CrpoutenbHoit Qupme HYkHO mpuodbpectu 50 KyOOoMeTpoB
CTPOUTEIBHOTO Opyca y OJHOrO W3 TpeX MOCTaBIIMKOB. KakoBa HamMeHbIas
CTOMMOCTb TaKOW MOKYTKHU C JOCTaBKOM (B pyOssix)? LleHbl u ycrioBus yKa3aHbl B

Ta0JIHIIe.
S (T e— Llena 6pycsa CroumMocTh JlononHuTENbHBIE
(py0. 3a 1m°) JIOCTaBKH YCIIOBUSI

A 3500 9900 -
[Ipu 3akaze Ha cymMmMy OOJIbIIIE

b 4500 7900 150000 py06. mocTaBka
OecriaTHO
[Ipu 3aka3e Ha cymmy OoJibliie

B 3600 7900 200000 py6. nmocraBka

OecIuIaTHO
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12. (1 6amn) B paBHOGeapenHOM TpeyronbHuke ABC ¢ ocHoBanueM AC 60oKoBas
cTopoHa AB paBHa 8, a cos A = g . Haiinute BBICOTY, TPOBEAEHHYIO K

OCHOBAHUIO.

IIpu BbinotHeHun 3aganuii 13-18 3anummuTe X0 pelIeHUs U MOJTyYeHHbII

OTBET.
V6 +10 - 6- /6
8x+36

x+13
15. (16ann) IpssMOyTONBHBIN MapasIeIenuIe]] OMCaH OKOJIO0 HWIMHAPA, PaguycC
OCHOBaHUsI KOTOporo paseH 2. O0beM mapasesnenumena pased 16. Halinure
BBICOTY LIMJIMH/IPA.

—

13. (1 6amm)HaiiquTe 3HaueHue BhIpakeHus 4

14. (1 6amn)HaliquTe KOpeHb YypaBHEHUST x =

16. (1 6amn) Teno aBmxeTcs 1o 3akony S(7) = x> — 4x +3. Onpenenure, B Kakoi
MOMEHT BPEMEHU CKOPOCTh OyneT paBHa 4.

17. (1 6amnn) Pemuth ypaBHEHHE sin? x- 2sinx- 3=0.

18. (1 6asn) Pemute HepaBeHCTBO 5%3 0,04.

/Jlononnumensvnasn yacmo
IIpu BpInoJIHeHUM 3agaHui 19 - 22 3anuuKTe X0 pelIeHUs U MOJTY4YeHHbIN
OTBeT.
19. (3 6anna) Haliqute nanbonpiee 3HaueHUE PYyHKIIMH
S u
y =124/2 cos x +12x- 3p +9 Ha oTpeske EO’%H

20. (3 6ama) PemuTe cHCTeMY YpaBHEHHi | dr-y=2 .

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

21. (3 6anna) PaBHoOouHas Tpanenus ¢ ocHoBaHusiMu 10 cM u 18 cm u BeicoTOM 3
CM BpaIlaeTcsi OKOJI0O MEHBIIIETO OCHOBaHUs. HaliuTe mionaas MOBEPXHOCTH Tella
BpaICHHS.

2

22. (3 6anna) Halinure penieHre ypaBHEHHS COS2x +Sin X =c0s“ x . YKaxuTe

KOpHH, IPUHAJIEKAIUE OTPE3KY [0;2p J

Bapuanr 2
Oobazamenvuan yacmo

164



IIpu BbINOJIHEHUM 3aaHni 1-3 3anuIIMTe X0/ pelieHUs U MOJTY4YeHHbIN
OTBeT.

1. (1 6amn) HalizuTe KopeHs ypaBHenus 2 ' ~*= 16.
10g2§ﬁ§7

2. (1 6ann) Haiinure 3HaueHUe BBIPAKCHUS :
log, 27
3. (1 6amn) Terpanb crout 20 py6raeit. Kakoe HanbosbIliee 4uciio TaKUX TeTpajen

MOXKHO OyJieT KynuTh Ha 350 pyOuieii mocie moHuxeHus 1eHsl Ha 25 %.

IIpu BbINOJIHEHUH 3a1aHUIl 4-7 3aNUIINATE MOJTY4YEHHbIH OTBET.
4. (1 6amn) Ha pucyske (cM. Hike) n306paxen rpaduk Gpyrxmuny =/ (x),
omnpenesieHHo Ha uHTepBaie (-7; 7). Onpeaenute KOIMIECTBO EIbIX TOUYEK, B
KOTOPBIX MPON3BOIHAS (DYHKIIMH ITOJIOKUTEIbHA.
5. (1 6ann) Onpenenure HaUMEHbLIEE U HAMOOJIbIIEE 3HAYEHUS (PYHKLIUU.
6. (1 6amn) [Tpu kakux 3HaUYeHUSX X, fx) > 0.
7. (1 6amn) ITpu kakux 3HadyeHUsX X, f{x) < 0.

'I'.l. i
i ¥=flx]

IIpu BbInoTHeHUH 3aaHui 8-12 yKkaxuTe X0 pelieHus U 3anuIInuTe
MOJIYYE€HHbIH OTBET.

o . 12
8. (1 6amn) Haliqure 3Ha4eHUE COS 0, €CIIM U3BECTHO, UTO SiN O = a nocel

YETBEPTH.

9. (1 6ann) Pemuth ypaBHEHHE 2sin(x+%) =1.

10. (1 6amn) Pemure ypaBuenue log; ( 2 - 2x ) = 2log; 4.

11. (1 6amm) CtpoutensHO# pupme HYKHO npuodpectu 79 KyOoMeTpoB
neHO0eTOHA y OJHOTO U3 TPeX MOCTABIIMKOB. CKOJIBKO MPUAETCS 3aIUIaTUTh 32
camylo JemIE€BYI0 MOKYTKY C TOCTaBKOH (B pyOssix)? LleHbl v yCia0BHS 1OCTaBKU
IIPUBEJICHBI B TA0JIHIIC.

CTouMOCTh CTtouMOCTh
JlonoJIHUTEIbHBIC
ITocraBmuk neHo0eToHa JIOCTaBKH ORI
(py6. 3a 1 M%) (8 py6.) y
A 2650 4400 -
b 3200 5400 [Ipu 3aka3e HA cyMMYy OOJIbIIIE
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150 000 py0. nocTaBka
OecriaTHO

ITpu 3akase Gonee 80 m°

B 2680 3400
JIOCTaBKa OECIIaTHO

12. (1 6ann) B tpeyronbuuke ABC AC = BC, AB = 6, cos A = % . Haiinure BpICcOTY
CH.

IIpu BbinostHeHuu 3aaanuii 13 - 18 3anumunTe X0 penieHus: ¥ NMOJyYeHHbIH

OTBeT.
13. (1 6amn)Haiiqure 3HaUEHNE BHIPAKEHUS 3ﬁ+10 R V5 :

Tx -6
x+2

14. (1 6anm)Haiiaute KOpeHb ypaBHEHUS x =

15. (16amn) LHunuaap BovMcaH B psIMOYTOIBHBIN napauienenunen. Paauyc
OCHOBaHUs MWIMHAPA paBeH 2. O0beM mapanienenumena pased 80. Halinure
BBICOTY LIWJIMHAPA.

16. (1 6amn) Teno gBwxercs 1o 3akony S(¢) = 2x> —x + 1. Onpenenure, B Kakoi
MOMEHT BPEMEHHU CKOPOCTh OyieT paBHa 7.

17. (1 6amn) Pemuth ypaBHEHHE sin x- 6sinx =0.

18. (1 6amm) Pemute HEpaBEeHCTBO SLX >0,125.

ZIOHOHHumeﬂbHaﬂ uacmo

IIpu BbInoiHeHUH 3aaaHuil 19 - 22 3anuiunTe X0 pelleHus: ¥ NMOJIyYeHHbIH
OTBeET.
19. (3 6anna) HaitnuTe HaumeHbInee 3HaueHne Gpynknun ¥ — 13x—9sinx+9 gy

;P U
OTpe3Ke gO, 1k

20. (3 6anna) Pemure cucremMy ypaBHEHUIH : Xy =3 :
tlog;(5x+4y)=log,(y+5)

21. (3 6anna) PaBHoOouHas Tpamnenus ¢ ocHoBaHusIMU 12 cMm u 18 cm u BbicoTOM 4
CM BpaIaeTcsi OKoJio 0oJbiiero ocHoBanus. Halute o0bEM Tena BpalieHus.

22. (3 6anna) Haifaure Bce pelieHns ypaBHEHHS cos 2 x + sin 2 x =cos X .

VKauTe KOPHH, IPUHAUIEKAIINE OTPE3Ky |- p;p |.

Bapuanr 3.
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Ooazamenvuan uwacmep
IIpu BbINOJIHEeHUM 3aaHni 1-3 3anuIIUTE X0/ pelieHUs U MOJY4YeHHbIN
OTBeT.
1. (1 6amwn) Haiigure kopens ypaBHenus 2 2~ 20= 16,
42

2. (1 6amn) Haiinure 3HaueHue BBIPAKCHUS PR

3. (1 6amn) Terpans crout 40 py6rneit. Kakoe HanboJiblliee Yuciio TaKUX TeTpajen
MOKHO OyJieT Kynuth Ha 750 pyOneit mocie noHmxeHus 1neHsl Ha 10%?

IIpu BbINOJIHEHUH 3a0aHNH 4-7 3aNIUIIATE MOJYYCHHBIN OTBeT.
4. (1 6amn) Ha pucynke (cMm. HUxe) n3o0paxkeH rpaduk QyHKuuu y =1 (x) ,
onpeaeneHHol Ha uHTepBajie (- 10; 2). OnpenenuTe KOJIUYECTBO LETbIX TOYEK, B
KOTOPBIX MTPOU3BOJIHAS ()YHKIIMU OTPUIIATEIIHHA.
5. (1 6amn) OnpeaenuTe HaMMEHbBINEE U HANOOJIbIIIee 3HAUYCHUS (DyHKITHH.
6. (1 6amn) [1pu kakux 3HAUEHUSX X, f(x) > 0.
7. (1 6amn) ITpu xkakux 3HaYEeHUSX X, f(x) < 0.

by

y=flx)

IIpu BbInoTHeHUN 3aaaHuil 8-12 ykakuTe X0/ pelieHUs U 3aNuIInTe
MOJIyYeHHbIH OTBET.

o . 3
8. (1 6amn) Halinure 3HadeHue Sin o, €CIU U3BECTHO, YTO COS O, = 3 nocll

YCTBCPTH.

9. (1 6ann) Pemuth ypaBHEHUE cos(x+%) =cos% .

10. (1 6ann) Pemure ypaBuenue logs(5 — 5x) = logs2 + 1.

11. (1 6ann) B TaGnune yka3aHbl CpeHUE IIEHBI (B pyOJIsix) HA HEKOTOPHIE
OCHOBHBIC TTPOIYKTHI MUTAHUS B TPEX Topoax Poccuu (1Mo JaHHBIM Ha HAYaJI0
2010 romga)

HanmMenoBaHue npoykra bapnayn TBepb IIckoB
[TmennynpIf X1€6 (6aTOH) 12 11 11
Moigoxko (1 auTp) 25 26 26
Kaprtodens (1 kr) 16 9 14
Csoip (1 k1) 260 240 235
INoBsamna (1 K1) 300 280 280
ITonconueunoe macio (1 muTp) 50 38 62
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Onpenenute, B KAKOM U3 3TUX TOPOJOB OKAKETCSI CAMbIM JICIIEBBIM CJICTYIOIITNN
Ha0op MpoAYyKTOB:3 Kr KapTodens, 1 Kr cpIpa, 3 71 MoACOIHEYHOro Macia. B orser
3aIUIIUTE CTOMMOCTD JJAHHOT'0 Habopa MPOJIYKTOB B TOM Topojie (B pyOIsax).

12. (1 6amn) B tpeyronsauke ABC AC = BC, AB = 10, cos A = % . Haiinure
BbicOoTy CH.

IIpu BpInogHeHnu 3a1anuii 13-18 3anumuTe X0 pelieHns: M MOJy4YeHHbIH
OTBeT.

+2 >42-\/7 '

7
13. (1 6amn) Haligure 3HaYeHNE BhIpaXKEHUS 4J—
9x-3

x+5

14. (1 6ann) Haitnure kopeHb ypaBHEHUS x =

15. (16am) [IpstMmoyTroNbHBIN HapaliesienuIie]l OMcaH OKOJIO MIJIMHIPA, PaInycC
OCHOBaHMS M BBICOTA KOTOPOTO paBHbI 6. HalinnTe 00bem napasienenurnena.

16. (1 6amn) Temo ABMXETCS MO MPSMO# TaK, 9TO PACCTOSHUE S OT HAYATBHON
TOYKHU U3MEHSETCS 110 3aKOHy S = 5¢ — 0,5/ (M), i€ ¢ - BpeMs IBUKCHUS B
cekyHaax. Haiigure ckopocTs Tena uepes 4 ¢ mocie Havyaaa JBUKECHHUS.

17. (1 6amn) Pemuts ypaBHeHHE 2sin” x- 3sinx+1=0.

el o Loy
18. (1 Gamn) Pemmre HepaBencto49 ™" £ (7)'

ﬂono.rmumeﬂbnaﬂ uacmo

IIpu BoInosiHeHnHU 3a4auuil 19 - 22 3anumuTe X0 pelieHus U NMOJyYeHHbIH
OTBeT.
19. (3 6anna) Haitnure HauMeHblliee 3HaueHUE PYHKIIUU y =2cos x +5x +8 Ha

OTpe3Ke E30; il

g 2t
1 2x+y=15
20. (3 6amna) Pemmte cucremy ypaBHEHHH | .
ix-3y=log,16
21. (3 6anna) PaBHoOOUYHas Tpamelys ¢ OCHOBaHUSIMH 12 ¢cM U 24 ¢cM U BBICOTOH §
CM B NEPBBIN pa3 BpallaeTCs OKOJIO MEHBIIEr0 OCHOBaHMS, a BO BTOPOH — OKOJIO

oonbiiero. CpaBHUTE 0OBEMBI TEJ BPAIICHHSL.

22. (3 6amna) Hatigure pernenne ypaBHEHHS cOS2x - sin x —cosZ x .

YKaXuTe KOpHU, TPUHAJIEKAIIUE OTPE3KY [O;2p J

Bapuanr 4.
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Ooazamenvuan uwacmep
IIpu BbINOJIHEeHUM 3aaHni 1-3 3anuIIUTE X0/ pelieHUs U MOJY4YeHHbIN
OTBeT.
1. (1 6ann) Haiigure Kopenb ypaBHenus 3 >~ 12=9,
84

2. (1 6amn) Haiinure 3HaueHue BBIPAKCHUS Shoes7 -

3. (1 6ann) HlapukoBas pyuka ctout 20 pyo6seii. Kakoe Hanbomplee 4ucio Takux
pydex MoxHO OyJieT kynuTh Ha 500 pyOneli nmocie noBbIeHus ueHsl Ha 10%?

IIpu BbINOJIHEHUH 3aJaHNH 4-7 3aNIUIIUTE MOJYYCHHBIN OTBeT.
4. (1 6amw) Ha pucyHke (cM. Hike) n306paxer rpabuk Gpyrxmmn y =/ (x),
ompeneneHHoi Ha uatepBaie (-1; 12). Onpenenute KOJIUYECTBO MENIBIX TOYEK, B
KOTOPBIX MPOU3BOAHAS (DYHKLINHU TOJIOKUTENbHA.
5. (1 6anm) OnpenenuTe HaUMEHbIIIEe U HAMOOJIbIIEEe 3HAYCHUS (QYHKIIUU.
6. (1 6amn) [1pu kakux 3HAUEHUSX X, f(x) > 0.
7. (1 6amn) ITpu xkakux 3HaYEeHUSX X, f(x) < 0.

y

/

|

12 x

\

IIpu BbInoTHeHUH 3aaHui 8-12 yKkauTe X0 pelieHus U 3anuIInuTe
MOJIyYeHHbIH OTBET.

o . 5
8. (1 6amn) Haliqute 3Ha4eHUE COS 0, €CIIM U3BECTHO, UTO SiN O = 3 uoell

YETBEPTH.

9. (1 6amr) Permuth ypaBHEHHE sin(x +p ) =cos(- %) .

10. (1 6amn) Pemure ypaBuenue Ig (x +3 ) = 2[g 5.
11. (1 6amn) B Tabnuie ykazaHsl CpeIHHE IIEHBI (B pyOJIsiX) HA HEKOTOPbIS
OCHOBHBIE ITPOYKTHI MUTAHMSI B TPEX Topojax Poccuu (1o maHHBIM Ha HA4ajo

2010 rona)

HanmeHoBaHue npoaykra benropon | AApocnasib Boponex
ITmennyHbIf X1¢0 (6aTOH) 11 15 14
Mounoko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 x1) 205 240 270
I'oBsimuHa (1 K1) 240 230 240
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| ITonconueunoe macio (1 nutp) | 44 | 58 | 52

Onpenenure, B KAKOM U3 3TUX FOPOJOB OKAKETCA CaMbIM JEIIEBBIM CIIEAYFOIIMIMA
HA0Op MPOJYKTOB: 3 J1 MOJIOKA, | Kr roBsiauHBI, 1 J1 moacoaHeyHoro Macia. B
OTBET 3aMMUINTE CTOUMOCTh JAaHHOTO Ha0Opa MPOAYKTOB B 3TOM TropoJie (B

pyoIIsix).

12. (1 6ann) B tpeyronsuuke ABC AC = BC, AB =32, cos A= % . Haiinure

BbicoTy CH.

IIpu BbinotHeHuu 3aganuii 13 - 18 3anummTe X014 pelieHus: ¥ NMOJyYeHHbIH
OTBeT.

V341 >62-\/§ .

13. (1 6amn) Haitaure 3nadenne Boipaxenns 0
o I1x - 12
14. (1 6ann) Haligute KOpeHb ypaBHEHUS x :x—4
X+
15. (16amn) ITpssMoyrosibHBIN apaJiIeenune] ONUCaH OKOJIO IWIMHPA, PanycC
OCHOBaHMS M BbICOTa KOTOPOro paBHbl 1. Haligute 00bem napasienenumnena.

16. (1 6amn) Teno aABMIKETCS MO MPSAMOM TaK, YTO PACCTOSHKE S OT HAYATbHOMN
TOYKH M3MEHSETCS 10 3aKoHy S = ¢ + 0,5/2 (M), T€ f - BpeMsl ABHXKEHUS B
cekyHax. Haiinure ckopocTh Tena yepes 4 ¢ mocie Havyalla IBUKEHUS.

17. (1 6amn) Pemuths ypaBHEeHUE 2cos’ x- cosx- 1=0.

18. (1 6amn) Pemute HEpaBEeHCTBO 271 *2x (é)2+x.

ﬂononuumeﬂbua}z yacmo

IIpu BbInoJHeHHH 3aJaHuil 19 - 22 3anuunTe X0 pelieHus M MOJyYeHHbIH

OTBeT.

19. (3 6anna) Halinute HanmeHblllee 3HaYeHUE PYHKIIUU y =6cos x+11x+7 Ha
é.3pu

oTpe3ke ;—,.
& 24

_1 0 x+4y =16
20. (3 6anna) Pemure cuctemy ypaBHEHUH | .
ilog, y =log,(4x +4)

21. (3 6anna) PapHoOOYHas Tpanelus ¢ OCHOBaHUSIMHU 12 ¢cM U 28 CM U BBICOTOM 6
CM B TIEPBBIH pa3 BpamlaeTcss OKOJO MEHBIIETO OCHOBAHUS, a BO BTOPOH — OKOJIO
oombiiero. CpaBHUTE TUIOMIAAN TTOBEPXHOCTEH TEJ BpalllCHHUS.
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22. (3 6anna) Haiiaure Bce pelieHns ypaBHEHHS cos 2 x +sin 2 x +cos x =0 .
VKaxuTe KOPHH, IPUHAUIEKAIINE OTPE3Ky |- p;p |.

OTBeThI K 3K3aMEHALIMOHHOM padoTe

1 BapuaHnT 2 BApUAHT 3 BapuaHt 4 BapuaHT
1 x=-1 x=-3 x=12 x=3
2 0,5 0,2 14 12
3 8 biakoHOB 23 Terpaau 20 rerpazeit 22 teTpaau
4 4 ToYKHU 6 TOUCK 5 Touek 5 ToueK
5 Yuaue = 4;59 Yuane = 3) Yuaue = 47 Yuane = 373;
Yhaum = '393 Yuaum = '3 55 Yhaum = _392 Yhaum = '3
6 | xi¢e-4E[-22E[68) | *T[-22]E[67) | Xicuo-sier2y | X1 (- L2]E[4:8]
7 | x1[-4-2]E[2:6] x 1 (-7;-2]E [2:6] x1 (-8-2] x 1 [2:41E [8:12)
8 sina _22 cosa = sina =0.8 cosa = 12
3 13
9 x=t%- %+2pn,ni Z x=(- 1)”%- %+pn,ni Z x:i%_ %+2pn nl Z x=(- 1)"%.p+pn,,,i z
10 0,2 -7 -1 22
11 184900 ThIC. PYO. 213750 thIC. PYO. 381 py0 352 pyO.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u2 3ul 4ui3i
15 1 5 864 4
16 4 ceKyHJbl 2 CeKYH/JIbl Im/c 5 m/c
17 x=- %+2pn,ni VA x=0+pn,nT zZ x=%+2pn; X =0+2pn;
X=C 1)’ >%+pn,ni 7 x:isz+ 2pn,nl Z
18 x£2 x<l1 x£3
x>- —
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=T,y=1 x=0,y=4
21 1381 cm? 224w cm? Ha 2561 cMm® Ha 1927 cm?
22 P P, 0. 3P P,
0’2’p’2p _2’0 op; 2 P

Illkana nepesoda 6an106 6 ommemKu no NAMUOAINTLHOU cCUCHEME

Yucao 6aJUIoB,

OtmeTka
HE00X0AMMOE ISl TIOJTYYEHUs OTMETKU
«3» (YIOBIECTBOPHUTEILHO) 9-16
«4» (xopouio) 17-21
«5» (OTIIUYHO) oonee 21
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