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1. HACHHOPT ®OHJA ONEHOYHBIX CPEACTB
1.1. ObsacTs npuMeHeHus (OHAA OLEHOYHBIX CPEICTB

@DOH/ OIICHOYHBIX CPEJICTB MPEAHA3HAYEH JJISi KOHTPOJIS U OLEHKH 00pa30BaTeIbHbIX
JOCTHKEHHUM 00yUaroIuXxcsi, OCBOMBIINX NIPOrpaMMy y4eOHON AUCHUILUINHBI «MaTeMaTukay.

@OC BKIIOYAIOT KOHTPOJIBHBIE MaTEepPHUaIbl ISl IPOBEACHUS TEKYIIEro KOHTPOJs B (hopme
BBINOJIHEHUS NPAKTUUYECKUX PA0OOT, KOHTPOJIbHBIX 3a/laHUM, BBINOJIHEHHsS TECTOBBIX 3aJaHUl U
MIPOMEKYTOYHOM aTTecTally B (hopMe IK3aMeHa.

1.2. TpeGoBaHus K pe3yJbTaTaM OCBOEHHS AUCHHIIUHBI

B pesynbrare KOHTPOJIS U OIEHKH 10 YIeOHOM NUCIUIUTHHE «MaTteMaTrukay OCyIIeCTBIIICTCS
MIPOBEPKA CIEAYIOLUX YMEHHI:
V¥ 1 - pemars npukIiIaaHble 3a7a44 B 001aCTH MpOoheCcCUOHATBLHOM IS TEIIbHOCTH.

B pesynbprare ocBoeHHs y4eOHOUM MUCIUILIMHBI O0YyYarOIIHICS T0KEH 3HAT!
3 1 - 3HaueHue MaTeMaTuKH B MpodeccuoHaNbHO nesTenbHocTH U pu ocBoeHuu [I1TICC3;
3 2 - OCHOBHBIE MAaTEMAaTHUYECKHE METOJbl PEIICHUS TPUKIAIHBIX 3a7ad B 00JacTH
npodeccnoHanbHOMN e TENbHOCTH;
3 3 - OCHOBHBIE MOHATHS M METOAbl MAaTEMaTHMUYECKOI'O aHaJM3a, JMHEHMHON anredpbl, Teopuu
KOMIUIEKCHBIX YHCEN, TCOPUU BEPOSTHOCTEH U MAaTEMaTUYECKOW CTAaTUCTHUKH;
3 4 - 0CHOBBI HHTETPAILHOTO U AN (HEePEHIINATEHOTO UCUUCIICHUSI.

2. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHMSI YYEFHOM JJUCHUTIJINHBI

KoHTponb ¥ oOLleHKa pe3ylbTaTOB OCBOGHHMS Yy4eOHOW JUCHMIUIMHBI — OCYIIECTBISETCS
[IPENOJABATENIEM B IIPOLECCE MPOBEACHUS IPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, PELICHUs



CI/ITyaI_II/IOHHI:IX 3aJad, a TaKXKC BBIIIOJIHCHUA OGy‘-IElIOLLII/IMI/ICH I/IH,HI/IBI/IIIyaJIBHBIX Bal[aHI/If/'I,
MPOEKTOB, UCCIEAOBAHUM.

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(0CBOECHHBbIE YMEHUs) pe3yJabTaToB 00y4eHHsl
JInyHOCTHBIC

— c(hOpMHUPOBAaHHOCTb  mpenacTaBieHU o | Tekyumii KOHTPOJIb
MaTeMaTUKe KaK YyHUBEpPCAJIbHOM  s3bIKE | B (popme:
HayKHd, CPEICTBE MOJECIMPOBAHMS SIBICHUN W | - YCTHOIO OIIPOCA;

IIpOoHECCOB, UACIAX U METOAAX MATEMATUKU, - Ha6.]'IIOI[eHI/I$[ 3a BBIIIOJIHEHUECM SaﬂaHI/Iﬁ u
—IOHUMAHUC 3HAYUMOCTU MATCMATUKWU I | OOCHKH HAa NPAKTUYCCKUX 3aHATHAX
HAayY4YHO-TCXHHUYCCKOI'O Imporpecca, | SKCri€pTHasd OLCHKA BBIIIOJTHCHUA

c(hOPMUPOBAHHOCTH OTHOIIIEHUSI K MATEMATUKE | MPAKTUYECKON pabOTHI;
KaKk K 4YacTH OOIIEYeIOBEUYEeCKONH KYIbTYpHI
yepe3 3HAKOMCTBO ¢ wucTopueil pasButus | [Ipomexxyrounas arrecramus B ¢popme:
MaTEeMaTHKH, DBOJIONUEH MaTeMaTU4YecKuX | - SK3aMeHa

HAeH;
—pa3BUTHE JIOTHYECKOT'0 MBIIIJICHUS,
MPOCTPAHCTBEHHOIO BOOOpakeHus,

AITOPUTMUYECKON KYJIBTYpbl, KPUTHYHOCTH
MBIIUICHUSI Ha YPOBHE, HEOOXOAUMOM JUIS
Oyaymel npodeccuoHaIbHOM JAeATeNbHOCTH,
ISt MIPOIOIDKEHHS o0Opa3oBaHUs "
caMo00pa3zoBaHMs;

— OBJIAJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMH U
YMEHUSMH, HEOOXOAMMBIMH B TOBCEIHEBHOI
KU3HH, JJIS OCBOCHUSI CMEXHBIX €CTeCTBEHHO-
Hay4YHbIX  JUCHMIUIMH ¥ JIUCLUIUIMH
npoECCHOHATBHOTO IIMKJIA, ISl TTOJYYSHHS
oOpa3oBaHMsl B OOJIaCTSX, He TpeOyromux
yrIyOJIEHHON MaTeMaTHYeCKOW TIOrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K 00pa3oBaHUIo,
B TOM 4YHCIE€ CaMOoOOpa3oBaHHIO, Ha
NPOTSDKEHUM  BCeM  JKU3HU;  CO3HATEIbHOE
OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCHELIHON MpoecCHOHATBLHON U
OOIECTBEHHON NEATEILHOCTH;

- TOTOBHOCTb U CIOCOOHOCTh K
CaMOCTOATEIILHON TBOPYECKOMN 51
OTBETCTBEHHOM JI€SITEIbHOCTH;

— TOTOBHOCTh K KOJJIEKTMBHOM paboTe,
COTPYIHHYECTBY  CO  CBEpCTHHKAaMH B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, MPOEKTHOW U
IPYTUX BUAAX ESTEITHHOCTH,

—  OTHOIIEHHE K  HIpodecCHOHATHHON
NESTEeThPHOCTH KaK BO3MOXKHOCTH Y4YacTHs B

peuieHun JNYHBIX, OOIIECTBEHHBIX,
rOCYAapCTBEHHBIX, oOI1eHanoOHaIbHbBIX
npobiem;

— JIP 4 mposiBigiomnii U JEMOHCTPUPYIOIIHIA




YBa@XEHHE K JIIOASAM TpyJda, OCO3HAIOLIUI
[IEHHOCTb COOCTBEHHOTO Tpyna. CTpeMsIuiics
K (GOPMUPOBAHHUIO B CETEBOW Ccpesie IMYHOCTHO
U TpodeCCHOHATBHOTO  KOHCTPYKTHBHOTO
«uudpoBoro cienay;

MeTanpeamMeTHble

— YMEHHE CaMOCTOSITENIBHO ONPEACIATh LU
JesATeNbHOCTH U COCTaBJIATh IUUTaHBI
JESITENIbHOCTH; CaMOCTOSITEIILHO
OCYLLECTBIIATD, KOHTPOJIMPOBAThH U
KOPPEKTUPOBATh AEATEIbHOCTD; UCIOJIb30BaTh
BCE BO3MOXKHBIE PECypChbl JUIsl JOCTHIKEHUS
IIOCTABJICHHBIX LENEH U pealn3aly I1JIAaHOB
NesTeNbHOCTH; BbIOMpATh yCIEIIHbIe
CTpaTeruy B pa3jiMyYHbIX CUTYaLUsX;

— yYMEHHME INpPOAYKTHMBHO  oOWaTbcid U
B3aMMOJICHICTBOBaTh B IIPOLIECCE COBMECTHOM
NeSTeNbHOCTH, YYMTHIBATh HO3MLUHU JPYTUX
YYAaCTHHKOB  JICSITEIBHOCTH,  IPPEKTHBHO
paspenatb KOH(IUKTHI;

— BJAJCHUE HaBbIKAMU II03HABATEJIbHOM,
y4eOHO-UCCIIEIOBATENIbCKOM U IPOEKTHOH
NEeSITENIbHOCTH, HaBbIKaMU paspelieHus
npobieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOUCKY METOJOB PEILIECHUs
MPAKTUYECKHX 3ajady, IIPUMEHEHHIO
Pa3IMYHbIX METOJIOB MIO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTh K
CaMOCTOATEIILHON MH(GOPMaILMOHHO-
[IO3HABATEIbHOM  JEATEIIBHOCTH,  BKJIIOYast
YMEHHE OpUEHTUPOBAThCA B  Pa3IUYHBIX
UCTOYHHMKAX  HHGPOpMALUU,  KPUTHUECKHU
OLICHUBATh u HUHTEPIPETUPOBATH
MHpOpPMALIMIO, TOJIYYaeMyl0 U3 Pa3IHMYHBIX
HUCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMHM CPEICTBAMH: YMEHHE
SICHO, JIOTUYHO U TOYHO M3JaraTh CBOI TOUYKY
3peHus, UCIIOJIb30BaTh AJCKBAaTHBIE S3BIKOBBIC
CPEeACTBa;

— BJAJICHUE HaBBIKAMHU I103HABATEJIbHOU
pediiekcun  Kak OCO3HAaHUS COBEpPLIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX
pe3yNbTaTOB M OCHOBAHUW, TPaHUIl CBOETO
3HAHHA M HE3HAHUS, HOBBIX I103HABATEJIbHbBIX
3a/1a4 U CPEJICTB AJISl UX JOCTUKECHHUS;

—  LEJNEYCTPEMJIEHHOCTh B  IIOUCKAaX W
NPUHATUM pEIIeHUuH, Ccoo0pa3uTeNbHOCTh |
UHTYULIASA, Pa3BUTOCTb IPOCTPAHCTBEHHBIX
Mpe/ICTaBICHH; CIOCOOHOCTh BOCIPUHUMATD
KpacoTy ¥ TapMOHUIO MUDA;




IlpenmerHbIe

—  c(hOpPMHUPOBAHHOCTb  IPEJICTABICHUH O
MaTeMaTHKe KaK 4acTH MHPOBOM KYIbTYpPbI U
MecCTe MaTeMaTUKU B COBPEMEHHOMU
IMBUJIIM3AIUHU, CIOCO0aX OMUCAHUS SIBICHUM
peaIbHOTO MHpa Ha MATEMAaTUYECKOM SI3BIKE;

—  cOpMHpPOBAHHOCTh MPEACTABICHUN O
MaTeMaTUYECKUX TOHATUAX KaK BaXHEUIIUX
MaTEeMaTHYeCKUX  MOJEINAX, MO3BOJISIOIINX
ONKCHIBATh M M3y4yaTb pa3HbIE IPOLECCHl U
SIBIICHUS; MOHMMAaHUE BO3MOXKHOCTH
aKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTHYeCKUX TEOPHii;

— BIAJCHME METOJAMM JIOKA3aTeIbCTB MU
QIITOPUTMOB PEILICHUs], YMEHUE UX MPUMEHSITD,
IIPOBOAMUTH JIOKA3aTEJIbHBIE PACCYXACHUS B
XO/JIe pelIeHus 3a/1a4;

—  BJAJEHUE CTAaHJAPTHBIMM  IpUEMaMHU
pellleHrs PalUOHAIBHBIX U UPPAlMOHAIBHBIX,
[10Ka3aTeIbHbIX, CTCTICHHBIX,
TPUTOHOMETPUYECKHIX ypaBHEHUM u
HEpPAaBEHCTB, WX CHUCTEM; MCIIOJIb30BAaHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM
yycie JUIsi IHOWCKa IyTM pelIeHUus WU
WUIIOCTPAIllUM  peUIeHHWs]  ypaBHEHUH U

HEPABEHCTB;
— cQOpPMHUPOBAHHOCTb MPEJCTABICHUNA 00
OCHOBHBIX TTOHSTUSAX MaTeMaTU4eCcKoro

aHalM3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepU30BaTh MIOBEJICHUE GbyHKIUH,
UCIIOIb30BAaHUE IIOJIYYCHHBIX 3HAHUM JUIA
ONMCAaHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
— BJAJEHHUE OCHOBHBIMU IIOHATUAMH O

TJIOCKHUX u MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, HX OCHOBHBIX
CBOHCTBaX;  C(OPMUPOBAHHOCTb  YMEHHMS

pacrno3HaBaTb TE€OMETpUYECKHE QUIypbl Ha
4epTexkax, MOJAEIAX M B pPEaJbHOM MHUDE;
MIpUMEHEHNE M3YYEHHBIX CBOMCTB
reomerpuueckux Guryp u dopmyn s
pelleHns TeOMETPUYECKUX 3aJad U 3a7ad C
IIPAKTUYECKUM COACPKAHUEM;

—  c(OpMHpPOBAaHHOCTH MpPEACTABIECHUN O
mporueccax u SIBIICHUSIX, HMMEIOLIIX
BEPOATHOCTHBIM XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJlbHOM  MHPE,
OCHOBHBIX TOHATHUSAX JJIEMEHTApHOW TEeOopHUH
BEPOATHOCTEN; YMEHUI HAXOAUTH U OLICHUBATh
BEPOATHOCTH  HACTYIUIEHUSI  COOBITMH B
IIPOCTEHIINX MPAKTUYECKUX CHUTyallUsIX M
OCHOBHBIE  XapaKTEPUCTHKU CITy4aifHbIX
BEJIMYNH;




- BJIaACHUC HaBBIKaMU
TFOTOBBIX  KOMIIBIOTCPHBIX
PEIICHUHU 3aa4.

HCIIOIb30BaHM
[porpaMm  IIpu

KoHTpoJIb M 011eHKa 0CBOeHUs1 Y4eOHOM TMCIUIUIMHBI N0 pa3aeaaM (TeMam)

Pa3nes / Tema yueOHoM dopma TeKy1Iero Koasbl 3Hanmni Koabl
JUCHHUIINHBI KOHTPOJIA U YMeHUil popmMupyembIx
OK
YcTHBII ompoc V1,33,34 OK 1, OK 3, OK 4,
Pasnen 1. Anreopa / Tema IpakTuueckas pabota OK 6, OK 7.
1.1. PasBuTHe nousiTHs 0 uKCIE.
YcTHBIN onpoc v1,31,33,34 | OKI,0K3,0K4,
Pa3z[e.11 1/ Tema 1.2. I P 6 ’ ’ ’ OK 6, 0K 7.
YpaBHeHus1 U HepaBeHCTBA PAKTHICCKAdA paboTa
[TpakTuueckas pabora v1,32,33 OK 1, OK 3, OK 4,
Pasnen 1/ Tema 1.3. P P T OK 6, OK 7.
Tema 1.3.
KopHu, creneHu u JorapugmuI
[TpakTuyeckas pabora v1,32,33 OK 1, OK 3, OK 4,
Pa3nen 2. Koméunaropuka, OK 6, OK 7.
CTATHCTHKA U TEOpHUs
BepositHocteii / Tema 2.1.
JJieMeHTbl KOMOUHATOPUKHU
[TpakTuueckas pabora v1,32,33 OK 1, OK 3, OK 4,
Pa3nen 2. Komounaropuka, OK 6, OK 7.
CTATHCTHKA H TeOPHUsI
BeposiTHocteii / Tema 2.2.
OCHOBBI TPUTOHOMETPHUH
YcTHBI onpoc V1,33 OK 1, OK 3, OK 4,
Pa3zle.11 2. OK 6. OK 7
KomOunaropuka, craTucTuka u [TpakTudeckas pabota ’ :
Teopusi BepOsITHOCTE
Tema 2.3.
@DYHKUMHU U UX CBOICTBA
YcTHBI onpoc Y1,33 OK 1, OK 3, OK 4,
Pa3znen 3. Havana TpakTnueckas pa60Ta OK 6, OK 7.
MaTeMaTH4eCKOro aHAINu3a.
Tema 3.1.
Hauvasia MmaTeMaTH4eCKOro
aHaJu3a
P ° YcTHbIi onpoc V1,33 OK 1, OK 3, OK 4,
asien 3. Hatana IIpakTHueckas pabora OK 6, OK 7.
MaTeMaTH4eCKOro aHAIu3a.
Tema 3.2.
HHTerpan u ero npuMeHenne
P AT / VYcTHBIN ompoc v¥V1,32,33 OK 1, OK 3, OK 4,
asnen 4. Teomerpus OK 6, OK 7.
Tema 4.1. [TpakTrueckas pabota
KoopauHaThl 1 BEKTOPbI
YcTHBIN onpoc v¥1,32,33 OK'1, OK 3, OK 4,




Pasznea 4. I'eomerpust

[TpakTnueckas pabota OK 6, OK 7.

| Tema 4.2.
HpﬂMbIe U IIVIOCKOCTHU B
TPOCTPaHCTBE
[TucbMeHHBIH orpoc v¥1,32,33 OK 1, OK 3, OK 4,
Pasnen 4. 'eomeTpus IpakTuueckas pabota OK 6, OK 7.
[ Tema 4.3.
MHororpaHHMKH
U KpyIJble Tejaa
Pa3nen 4. 'eomerpus [TpakTnueckas pabota v1,32,33 OK 1, OK 3, OK 4,
[ Tema 4.4. OK 6, OK 7.
Tena n MOBCPXHOCTHU BpalllCHUSA
Pa3nen 4. 'eomerpus/ [TpakTudeckas pabora v1,32,33 OK 1, OK 3, OK 4,
Tema 4.5. OK 6, 0K 7.
N3mepenus B reomeTpun
Paznen S. Kom6nnaropuka, [TpaxTnueckas pabota v1,32,33 OK 1, OK 3, OK 4,
CTATUCTHKA U TEOPHst OK 6, OK 7.

BeposiTHocTeidi / Tema 5.1.
DJjieMeHTBI TEOPUH BEPOSITHOCTEN
M MAaTEMATHYECKON CTATHCTHKH

IIpomesKyTOYHAA aTTEeCTALMSA POBOAUTCH B opMe IK3aMeHa

KpnTeplm 1 IIKaJ1a OHCHUBAHUA B pe3y/ibTaTe U3YyUYCHUHA TUCHUIIMHBI IIPH MPOBEACHUN
TCKYLICI0 KOHTPOJIA 1 l'[pOMe)KyTO‘lHOﬁ arTrecranmmn.

[IIxana oueHNBaHuA

Kputepun onenkn

CKOTIHUYIHO»

OOyuaromuiics MpaBUIBHO OTBETUJI Ha TEOPETUYECKHUE BOIPOCHI.
[Toxazan oTnMYHBIE 3HAHUA B paMKax YdyeOHOro MaTepuaa.
[TpaBUIbHO BBIOIHUI MpakTHUecKue 3a1anus. [lokazan ornnyHble

YMEHMSI U BJIaJICHUS] HaBbIKaMH NPUMEHEHUS TOJTYUYEHHbIX 3HAHUH U
YMEHUH NpH pelIeHNH 3a]a4 B paMKax yueOHOro Marepuana.

«XOopouIo»

OOyyaromuiics ¢ HEOONBIIUMU HETOYHOCTSIMH OTBETHJI Ha
TeopeTnueckue Bompochl. [lokazan Xopomme 3HaHHUS B paMKax
yueOHoro Marepuaina. C HeOONbIIMMU HETOYHOCTSIMU BBITTOTHIIT
npakThueckue 3anaHus. [lokazanm xopolime yMmMeHus W BIaJeHUs
HABbIKAMU TPUMEHEHHS TMOJYYeHHbIX 3HAaHUH WM yMEHUU TIpU
pellIeHnH 3a]1a4 B paMKax yueOHOro Marepuara.

«YHAOBJICTBOPUTCIIBHO»

OOyuaromuiics ¢ CylecTBeHHBIMM HETOYHOCTSIMU OTBETHII Ha
TeopeTuueckue Borpockl. [lokaszan ynoBiIeTBOpUTENbHbIE 3HAHUS B
paMkax ydeOHoro marepuana. C cylecTBeHHBIMU HETOUHOCTSAMU
BBITIOJHIII TpakTHUecKue 3a1anus. [lokasan y1oBi1eTBOPUTENbHBIE
YMEHUS U BJIQJICHUS] HaBbIKAMU TIPUMEHEHUS IOJTY4YEHHBIX 3HAaHUN U
YMEHMM OpH peleHUH 3aJad B paMKaxX Y4eOHOro marepuana.
JlonmycTusi MHOTO HETOYHOCTEW IIPU OTBETE HA JOIOJIHUTENIbHbBIE
BOIPOCHI.

KKHCYAOBJICTBOPUTCIILHO»

OOyyaromuiics Mpu OTBETE HA TEOPETUUECKHIE BOIIPOCHI U MPHU
BBITTOJTHEHUH TPAKTHYECKUX 3aJaHUN TPOJAEMOHCTPUPOBAI
HEJOCTATOYHBIM YPOBEHb 3HAHUN M YMEHHI IpH pEUICHUU 3a/1ay B
pamkax ygeOHoro Matepuana. [Ipu oTBeTax Ha TOMOJIHUATEIHHBIE
BONPOCHI OBLJIO JIOMYIIEHO MHOXECTBO HEMPABHUILHBIX OTBETOB.




3. TEKYIIIU KOHTPOJIb
OBSI3ATEJIBHBIE KOHTPOJIBHBIE 3ATAHUSA

(BompochI 1 321aHUA)
Paznen 1. Anreopa
Tema 1.1. Pa3zBuTHE NIOHATHS O YHCJIE.
I[pakTuyeckas: pa6ora BrinoyiHeHre TPUOTMKEHHBIX BEIYUCIICHHIA.

Bperaucnure CYMMY, pa3HOCTb, IIPOU3BCACHUC U YaCTHOC HpI/I6J'II/I)KCHHBIX 3HAYCHUM
qucel.

1 BapuanT 2 BapuaHT 3 BapuaHT

V1345 ¢ geThIpbMS 0,456+0,0005 u J3,4/5,4/7 ¢ ueThIpbMS
3HAYAIUMU ITUdpamu. 3,35+0,005. 3HAYAIUMU ITUdpamMu.
4 BapuaHT S BapMaHT 6 BapuanT

8,72 u 2,6532, rpanuisl | 6,54+0,005; V5, 7 B3sB
a0COJIFOTHOM 16,022+0,0005 u IPHOITHKCHHbIE
norpemHoctu kotopeix | 1,9646+0,00005. 3HAYEHUs] KOPHEH ¢
COOTBETCTBEHHO PaBHBI TourocThio 10 0,001,
0,005 u 0,00005.

7 BapuaHT 8 BapuaHT 9 BapuaHT

V243,411 c uersipemst | @=19,8+0,05 u a=68,4+0,02 u
sHavamumu mqudpamu. | 0=48,440,03. b=72,8+0,4.

Konumponwvuwvie gonpocwi:

1. Tlepeuncnurte neWCTBUS HAJl PUOIMIKEHHBIMU 3HAYCHUSIMUA YHCEIL.

2. Ilepeuncnure ¢GopMysabl JUisl BBIYMCICHUS TpaHUI] aOCOIIOTHON W
OTHOCUTEJILHOM MOTPEITHOCTEN HEKOTOPHIX (DYHKITHIMA.

IIpakTuyeckas padora BrimonHeHue neicTBUI HaJl KOMIUIEKCHBIMH YUCIIaMU B anreOpandeckoin

dbopwme.

3auaﬂne 1. BBIIII/ICJ'II/ITB, BBIITMCATb BCHICCTBCHHYIO U MHUMYIO 4YaCTH
IMOJIYYCHHBIX KOMIIJICKCHBIX YHUCCII.

1) @-3)-@+i@i- 2) 21+_?i 3) 6i+;+_73ii
A4 (1—i«/3_’)2 .
e °) B 6) (1+2i)°-3

7) A-i)’ +i*

BOITPOCHI TTO TEME: «KOMILIEKCHBIE UACJIA B AJITEBPATMYECKOM ®OPME.
MPEJACTABJEHUAE KOMIIJIEKCHBIX UACEJ A AJITEBPAUTYECKON ®OPME»

1. Yro Takoe MHHMMAas eqUHNLA?

2. Kaxkoit OykBoil 0003Ha4aeTcCsi MHUMAs €IMHAIIA?

3. BepHO 11, 4TO CHMBOJI i yJOBIETBOPSET YCIOBUIO i’ =—17
4. Yto Ha3BpIBaeTCI KOMIUIEKCHBIM YHCIIOM?

5. Yro Takoe gercTBUTEIbHASI YaCTh KOMILJIEKCHOTO YK CIIa?



6. UTto Takoe MHMMAas 4acTh KOMIUIEKCHOT'O YKCia?

7. Kakoii OykBoii yaiie Bcero 0003HauaeTcsi KOMILIEKCHOE YHCIIO?

8. Kakoit 0ykBo# MpuHATO 0003HAYaTh MHOYKECTBO KOMILJIEKCHBIX YUCET?
9. Kak Ha3bIBaeTcs 3alich KOMIUIEKCHOTO YHCIa B BUIE Z =a+bi?

10. Yo Takoe MOTyJIb KOMIUIEKCHOTO Ynca?

BOITPOCHI IIO TEME: «)leﬁCTBl/lﬂ HAJ KOMIIVIEKCHBIMUA YN CJIAMU B AJIT' EBPAUYECKOM
DOOPME»

Yto Ha3bIBAETCS CYMMOM JIBYX KOMIUIEKCHBIX YUCeN?

Kaxk HaliT pa3HOCTH IBYX KOMIUIEKCHBIX YUCEN?

UYrto Ha3bIBAETCS MPOU3BEICHUEM JIBYX KOMIUIEKCHBIX YUCEN?
Kaxk HaliTh 4yacTHOE ABYX KOMIUIEKCHBIX YHCEI?

Kak BpUHCIATH apryMEHT KOMIUIEKCHOTO Ynciia?

g E

IIpakTnueckass padora «BpITOTHEHWE MAEUCTBUM HAJl KOMIUJIEKCHBIMH
YUCJIAMHU B TPUTOHOMETPUYECKOM U MOKa3aTenbHOU (hopmaxy.

3amanue 1. OTBETUTH MHUCBMEHHO HA BOIIPOCHI.

Yro Ha3bpIBaeTCA TPUTOHOMETPUUECKOH (POPMOIi 3aucy KOMIUIEKCHOTO Yuciia?

Kak nepeiitu ot anreOpandeckoit GopMbl K TPUTOHOMETPUUECKON ?

Kak nepeiiti oT TpuroHomMeTpudeckoi opmMbl K anredpandeckon?

Yro Ha3pIBaeTCA MOKa3aTeabHON (HOPMOM 3aITMCH KOMILIEKCHOTO Yncia?

Kak nepeiitu ot anreOpandeckoit GopMbl K MOKa3aTeIbHOU?

Kak nepeiiTi oT nokaszaTesibHOM OpPMBI K aaredpanyeckoi?

Kak BBIMONHATH NIEUCTBUS B TPUTOHOMETpUYECKOU popme?

Kaxk BBIMONMHATH JIEUCTBUA B OKa3aTeabHOM hopme?

NGk~ wWdE

3aganue 2. 3anuIuTe MPEAIOKEHHBIC KOMIUICKCHBIC YHC/Ia B TPUTOHOMETPHYECKOM
dopme: 1) -3i; 2) 2+i; 3) 3+3i; 4) 2-5i 5) 7+8i 6) 10-5i  7)2-4i.

3ananme 3. Halitu Bce KOpHU ypaBHEHMIA:

1) x2+9=0; 2) x? —3x+10=0; 4) x> —-2x+10=0; 5)
X% +2x+10=0; 6) x'-16=0 7) x*+100=0

Tema 1.2. YpaBHeHHs U HEPABEHCTBA

IIpakTnueckas padora «Pemenne ypaBHEHUI IEPBOM U BTOPOU CTENEHU
(OCHOBHBIE IPUEMBI UX PELICHUS ).

1 Bapuant

0,725+ 0,6 +l + E
40

- 2% .0,25
0128-6=—00345: >
4 25

Al. Bpruucnure:
A2. PemuTh ypaBHEHUS:
4x-1 3x+2 _

1) 2x* +5x-1=0; 2) 3x*=x; 3) 2 4 !




B1. Pemuute HepaBeHCTBA:

2x-1

1) 4-2X<1-(4x-D. ) 5-x =0
{ZX +5y=15
B2. Pemiuts cucremy ypaBHEHWIA: X=2y=3
C. Pemire ypaBHEHHUS:
1) 5-(x—1)* =3—4x+5x*. 2) Vx+2=x

Kpurepuu o1ileHKH KOHTPOJLHOM PadoThI

3ananus bael [Ipumeyanue

Al —A2 4 Kaxxnip1il npaBuiibHbINA OTBET 1 Oayn
B1- B2 6 Kaxx11p1i1 npaBuiIbHBIN OTBET 2 Oaiuia
C 6 Kaxxnplii mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHblii 6ait 3a padoty — 16 6an10B

Ikana nepeBoaa 6a/1JI0B B 0TMETKH

OrMmeTka Yucso 0a1,10B, HEOOX0AUMOE ISl OJTYYeHHSI
OTMETKH

« 5» (OTJIMYHO) 16 - 15

« 4» (xopomio) 14 - 13

« 3» (YyIOBJIETBOPUTEIIHHO) 12 - 10

« 2 « (HeynoBieTBOpUTENbHO) | MeHee 10

IIpakTnuyeckas padora «Pemrenne cuCTEM ypaBHEHHI

1. B map uucen (-2; 1), (2; 1), (1; 2) BpbepuTe pe LIEHUE CHUCTE Mbl JIMHE MHbK

2. Penwre crucTeMy JIMHEMHBK YpaBHeHUH I'padrieCKUM CIIOCO00M:

3. Peumre cructeMy ypaBHeHHH CIIOCOOOM MO/ICTAHOBKU:

4. PeuMTe CUCTEMy YpPaBHEHHH CTIOCOGOM CJIOME HUS:

Bapuanrt 1
ypaBHE HUH
{ 7x + 4y =10,
{2x+3y=1.
{y_zxzoa
{y—=x=2.
{3x—-2y=4,
{x+3y=5
{3x+ 4y =14,
{5x + 2y =14.

5. Tpsimas y = kx + b mpoxoaur yepe3 Touku A (2; 7) u B (—1; —2). Haligure

BeJIMUMHBIK 1 b.

6. IlaTh focok u uecThb 6pychbeB BecaT 107 kr. YeTbpe 0CKU Tsxesiee JBYX OPYCheB
Ha 4 kr. CKOJIbKO BECHUT OJiHA OCKA U OJIUH Opyc?




BapwuaHr 2

1. VB map uucen (-2; 1), (—1; 2), (1; 2) BbbepuTe pe IIEHHE CUCTE Mbl JIMHEMHbK

ypaBHEHUH
{5x +4y =3,
{3x+6y=09.

2. PeumTe cucTeMy JIMHEMHBK YpPaBHEHUH I'padpuuecKUM CIIOCO60M:

{y_X:()a
{x+y=4.

3. Peumre cructeMy ypaBHeHHH CIIOCOOOM MOJACTAHOBKU.

{5x—-3y=-1,
{x+2y=5

4. Peumre cUcTeMy ypaBHE HUM CIIOCOOOM CJIOMNE HUS:

{3x—-5y=28,
{ 6x + 3y =3.

5. Tpsamas y = kx + b npoxoaur yepe3 Touku A (2; 7) u B (—1; 1). Harinure

BeJIMUUHBIK U b.

6. CeMb JOCOK U TpY KUpIK4a BMecTe BecAaT 71 Kr. Tpu JOCKU Taxesiee JBYX
kupnnyer Ha 14 kr. CKOJIbKO BECUT OJHA JOCKA U OJUH KUPITAY?

IIpakTuyeckas padora «PerneHue uppanuoHaIbHBIX YPAaBHEHUN »

Bapuanr 1

1. Vx+16=0
2. Vx—4=3
3. Vx+1=x-5
4, x—x—-6=0
5. V3x—1—+vVx+2=1
6. V—x=3
7
8
9

. V4—2x>3

. V2+3x<7
CVx+3>-1
10.v/3x—7 >/6x—8
11.V3x — x2 < 4 —x
12.vVx+ 15 >5—x
13.(2x— 7)Vx2 =9 <0

Bapuanr 2
1. 25++/x=0
2. V5—x=14
3. V2x—1=x-2
4, 7Vx—2x+15=0
5. VI2+x—V1-x=1
6. Vx+8=-1
7. Vax—1>2
8. V4—2x<2
9. Vx+1=>-4

10.v/3x + 8 <2 — 3x
11./14 —5x < 2 +x
12.Vx—3>x-5
13.x—DV6 +x—x2 <0

[Ipaktruueckas pabora «/crnonp3oBanrue CBONCTB U TpaduKoB HYyHKIIHMA 1S

pelIeHUs YpaBHEHUN U HEPABEHCTBY»
3amanue.




IHoxazamenvnuie ypaseuenusn u nepagencmea Bapuanm 1

A) Bvibepume nHomep npasunvroco omseema

Al | Hajinure cyMMy KopHeil ypaBHenus ;¥ =57 1) -22) 13) +4)-1

A2 | Ecnu *- KOpeHb YPaBHCHHSS ™ +2 8* =55, TO 3HAUCHHE 1) 12) -153) 24)34
BBIPKCHHUS* - 5 paBHO

A3 | Haiinure npousBefeHre KOPHEH ypaBHEHHUS 25 -6% 45 =0 1)-52) -23) u4):

A4 HatimuTe HauMeHbIIee 11eJI0¢ PeIlIeHHe HepaBeHCTBa & ~ < 1) 1= 2) -53) 54) u

A5 | Haligute HanOoIblIee LENIOE PELICHHUE 1) 22) 53) 14)-1
HEpaBeHCTBa 0.5 * 0,125

B) Hanuwume npasunvhulii omeem

B | Pemure ypaBHEHHE 5 -5 485" =4 £

B2 | Pemute HEpaBeHCTBO: 4+ -6 228"

B3 Tty =l
JIX ~HU -~ = IMICHU HNCTCMBI BHEHUU® ~ =1 HAUYCHHUC BBIPAXKCHU A * - BH
Ec “HY CIIIC € CUCTC AdBHC Te =f; O 3HA4ec (¥ aAXKEC %-¥.paBHO

C) Ilpuseoume noopobHoe peuieHue 0aHH020 3a0aAHUL.

C | IIpu kakuX 3HAYCHUAX IIapaMeTpa a ypaBHEHHUES = - Ba +2130" 414 ™" =0 pyreeT DOBHO
Y
OJINH KOPEHb

IokazamenvHsle ypasnenus u Hepasencmea Bapuanm 2

A) Bvibepume Homep npasunvbho2co omeema

[ + - . ] N
A1 Haiinure cymMmmy KOpHEN ypaBHEHUs &L= 1) 22) 13) -=4)-
A2 | Ecnu *- KOpeHb YPaBHEHHUSA 2~ 482 =50, TO 3HAUCHUE 1) z2) u3) 54)-n
BBIPA)KCHUA** - = PAaBHO
A3 | Haiigure npousBeeHre KOPHENH ypaBHEHHUS &' - 1238 47 =0 1)-52) =3) u4):
A4 | Haiinure nan6onbluee neroe peluenue HepaseHcTBa °5 <2 1) = 2) -#53) 364) =
A5 | Haiinure HauMeHbIlIEe 1IEJI0€ pELIeHNE 1) :2) ©3) -24)-1
HepaBeHCTBA 0.3 <0027

B) Hanuwume npasunvruli omeem

B1 | Pemnte ypaBHEHHE 81 -5 -487" =+ &7




B2

Pemnite HEpaBEHCTBO: 52" HS#" £845"

B3

ix-y=3
i 1

Imipen .
Ecnu *u¥ - pelieHre CUCTEMBI ypaBHEHHIA! € TO 3HAUEHHE BBHIPAKCHUN® *¥
paBHO

C) Ilpuseoume noopobHoe peuieHue 0aHH020 3a0AHUL.

C

[Ipy KaKkuX 3HAYEHUSAX NTapaMETpa @ ypDABHEHUE: # - 2a 481 %" +31 %" =) yMEeeT pOBHO OJUH
KOpCHb

IHokazamenvuvle ypasnenus u nepagencmea Bapuanm 3

A) Bvibepume Homep npagunvho2co omeema

Al | Hajinure CYMMY KOpHel ypasHenus ;' [ = 1) -22) 13) +4)-1

A2 | Ecniu *%- KOpeHb YPaBHCHUSI 4 * 48 8" =28, TO 3HAUCHUE 1) 12) z3) -124)s
BBIpQXXEHUA™ - £ paBHO

A3 | Haiingute npou3BeieHNEe KOPHEH yPaBHEHHS 36" -37 % 46 =0 1) u2) -23) +4)-1

A4 | Haiinure HanMeHBlIee Lenoe peleHne Hepapercrsa 7 - <@ | 1) 18 2) 53) 54) =

A5 | Halinnte HanOoubIee 1eJ10e penieHne HepaBeHeTBa 47764 | 1) 22) 13) -14)o

B) Hanuwume npasunvrulii omeem

B | PemuuTe ypaBHEHHE 22 -3+ -6 =0
B2 | PemuuTe HEPABEHCTBO: 343" -1621° +21 8" <0
B3 ix+2y =5,

e .
Ecnu *u¥. - permieHne cucremMsl ypaBHEHUN ¥ =4 70 3HaYEHNUE BBIPAXKECHUS™ "V pABHO

C) Ilpuseoume noopobHoe peuieHue 0aHH020 3a0AHUL.

C

37 -|3p 4200 40p =0

Haiigute BCe 3HaueHUs ¥ , [IPpU KOTOPBIX YPABHCHUC HMECT POBHO [IBa KOPHH.

Ilokazamenvuule YpasHeéHusn u HepaceHcmea Bapuaum 4

A) Bvibepume Homep npasunbHo2o omeema

Al . . ag | _agaet 1) 282) L3) -+4)-15
Haiimute cyMMy KOpHEH ypaBHEHHUS 1] 3 )252) £3) 44)

A2 | Ecin *- KOpeHb ypaBHEHUA1E " -5 2" +18 =0 | To 3HAYCHHE 1) 2) 23) -20,4)38
BeIpaXKeHU ™ *? paBHO

A3 | Haiimute npousseieHne KOpHE ypaBHeH s 81108 + =0 1) ©2) -13) 24)-2

A4 . -z 1) 1 2) 15 3) 1% 4) -12
HaiiguTe HanOoJIbIIEE LEIOE pelleHre HepaBeHcTa &%~ == ) ) 153) 14)




A5 | Haiinure HaMMeHbIIEE LEI0E pelicHre HepaBencTna %27 £0,04

1) 52) 53) 4)-1

B) Hanuwume npasunbhwiti omeem

B | Peuute ypaBHeHHE 27° +12° =2 &
B2 | Pemute HepaBeHCTBO: 9" -368" +3 <0
B3 ix-3y=l5,

o hape .
Eciu *u: - pemenne cucteMsl ypasHenuii' > =™ 1o 3gauenne BeIpaskeHus™ *¥ paBHO

C) Ilpuseoume nodpobHoe pewerue OaHHO20 3A0AHUL.

C | Haiiaure Bce 3Ha4eHHS P , IPH KOTOPBIX ypaBHeHHe” & H4p HI* 2 =0y o6t poBHO 0MH KOPEHB.

Tema 1.3. Kopuu, crenenu u jorapugmsl
IIpakTnuyeckas padora «BblnoHEHNE TOXKIECTBEHHBIX [IPe0Opa30BaHUil HaJl CTENEHHBIMU

BBIPAKCHUSIMID)
1 BapuanT 2 BapuaHT 3 BapuaHT
Nel. Beruucnure: Nel. Boruucnure: Nel. Boruucaure:
1) 2-273; 1) 57%.5; 1)(1j2_
3 4 — ’
2 32) -2 2 (22) -16° 4
3 2° 2) 3/-27 +0,4/81 1.
Ne2. Yupocture: Ne2. Yupocrure: Ne2. Vrpoctute:
1 13 31
b*-b °. a 2a‘. ¥ 4x2
4 BapuaHT S Bapuanr 6 BapuanT

Nel. Brruucnure:

1) (V5"

2 @3.

Nel. Brruuciure:
1

1) 5-83;

2) {/5) ™.

Ne2. Ynpocrture:

Nel. Brruucinure:
1

1) 362 -2;
4/324

2) .

44

Ne2. Ympocrure: 21 Ne2. Vmpocrure:
3\ s cdc? 12 2
(y “J y2. L (ﬁ] X2,
c6
7 BapuaHT 8 Bapuanr 9 BapuaHT

Nel. Beraucaure:

1
1) 16 2;
2) 5416 —0,23/-0,027 +¥/1.
Ne2. YVnpocrure:

7
a?a .

Nel. Brruucnure:
1

1) 27 3;
2) §/32-0,00001 .

Ne2. Ynpocrure:
5

Nel. Beruucaure:

1) 4/0,0001-16 ;
/243

2) )

4/3

Ne2. Vnpocrure:

3.
ye Ay 2AlVa ~ab 36 .
1 BapuanT 2 BapuaHT 3 BapHaHT

1) Berumcnure:

L
32 625 16

1) Beraucmaure:

%i/— 27 +54/0,0081 + 3%/1.

2) Pemnth ypaBHEHHE:

1) Beraucnure:
2,58/64 +103/- 0,125 + 841

2) Pemuth ypaBHeHHE:




2) Pemith ypaBHEHUE:!
x* =11.
3) Ympocrure:

46:)b+2\/ﬁ.

x®+24=0.
3) Yopocrure:

43445 -43-5.

o 3-a?
4 BapuaHT S BapuaHt 6 BapuaHT
1) Beruucnure: 1) Beruucnure: 1) Beruucnure:
2 3 2 2

g‘{/s_1+49\/—_1—93,/0,008 .

2) Pemnth ypaBHEHHE:
x*=80.
3) Ympocrure:

273 —81% + 643 —325.
2) Pemnth ypaBHEHHE:
x® =-18.

3) Ympocrure:

1
1678 +4.(i)2.
25

2) Pemuth ypaBHEHUE:
2x°-128=0.

b+ 7h°% %/2 ~J3. §/2 +4/3. 3) Yopocrure:
7 opos a—2a*°b% +b

a+b '
7 BapuaHT 8 BapuaHTt 9 BapuaHT

1) Beruucnure:

2 05
83 _3. [i) .
49

2) Pemnth ypaBHEHHE:
64x° =1.

3) Yopocrure:
3 3

(a*)“a 2.

1) Beruucnure:

81°% + 4. (o,25)§ :
2) Pemnth ypaBHEHHE:
x°+32=0.
3) Ympocture:
3 1

x4x?

NI

X

1) Beruucnure:

1 1
125% ~5-(0,16)z.
2) Pemnth ypaBHEHHE:
x*+8=0.
3) Yopocture:

4/6++/20 -4/6-+/20 .

[IpakTuueckas padora «IIpeoGpa3oBaHne U BbIUMCIEHNE JOTapu(PMUUECKUX BBIPAKEHUN»

Beruucnure:
1 papuant 2 BapuaHT 3 BapuaHT
1) 10g9160,5; 1) logea(1/16); 1) logs8;
—6logs 2 -
2) 100Ig\@; 25 095 ; 2) 3605 Iogaﬁ;
3 lg4 3) lg4 3) lg3+1g27
lg64—1g8° lg16—1g8 lg9
4 BapuaHT S Bapuant 6 BapuaHTt
1) logo.20,08; 1) 190,01, 1) logs0,04;
1+Iog 2 2 4'092 3+2l0g, /3 | 0 Ollgﬁ .
2) 492 . ) : 2) Y, :
: 1-1g°3 log, 64
lg®7-1 3) : 3) —2—.
3) 970 Ig 30 log, v/16
7 BapuaHT 8 BapuaHnTt 9 BapuaHT
1) log ;8; 1) Iogf 27 1) log, ——.
2) 25I0953—I092527_ 3 243’
2 198+1g18 2) 100"+, 2) 100090105
21g2+1g3 3) log,16 log;8 | log, 27
log,4 log,16  log,9




[IpakTuueckas pabora «lloctpoenue rpadukoB cTeNeHHBIX, TOKA3aTENbHbBIX U

norapupMUUEcKuX HyHKIHID

3ananue 1. IlocTpoiite rpaguk GYHKIIMU U ONIMIINTE €€ CBOWCTBA!

y=x/;+3.

yz‘r{/FJrl.

1 BapuanT 2 BapHaHT 3 BapuaHT
y=2+x+1. y:2—4\/;. y:1+‘:i/;‘
4 BapuaHT S Bapuaunt 6 BapuanTt
y=3x7", y=x/;—4. yzl—‘q{/;.
7 BapuaHT 8 Bapuanr 9 BapuaHT

y=+x—-2+1,

3ananue 2. Pemnte rpaduyecku ypaBHeHHE:

1 Bapuant 2 BapHaHT 3 BapuaHT
log, (x+3)=x-1. —X)=x>— 1
4 BapuaHT S Bapuant 6 BapuanTt
1+log,(x+2)=2—X. log, x=x-3. log, x =2,

2
7 BapuaHT 8 BapuanT 9 BapuaHT

log, x=2x-7. Ig(1—x)=5-x.
log, x|=1-x. 3
2

HpaKTI/I‘leCKaH pa60Ta «Haxoxnenue 3HaueHUM CTeeHen C panrOHaAJIbHBIMU

IIOKa3aTCIIAMU)

1 BapuanT
1) Beraucnure:

5\/7E +i/£ —4\/5i )
32 625 16

2) Pemnth ypaBHEeHHE:
x® =11,
3) Ympocrure:

2 BapuaHT
1) Beraucnure:

%i/— 27 +54/0,0081 + 34/1.

2) Pemuth ypaBHEHHE:
x®+24=0.
3) Yopocture:

3 BapuaHTt
1) Beraucnure:

2 58/64 +103/— 0,125 + 841 .
2) Pemnth ypaBHEHHeE:
x*=16.

3) Yopocture:
1

2 _
4/ab 2 Ta 3+5-4/3-+5. 3a a
+ a. >
‘b 3-a?
4 BapuaHT 5 Bapuanrt 6 BapuaHT

1) Beraucaure:
g‘* 81+ 43/-1-93/0,008 .

2) Pemnth ypaBHEHHE:
x* =80.

3) Yopocrure:
b+7b%°

1) Beraucmaure:
2 3 2 2

27°% —81% +64°% —325.
2) Pemuth ypaBHEeHHE:
x® =-18.

3) Yopocrure:

Y2-43.32+43.

1) Beraucnure:

1
16°7° +4-(i]2.
25

2) Peuuth ypaBHEHHE:
2x° -128=0.
3) Ymopocture:
a—2a%bh* +b

a+b '




7 BapuaHT
1) Boruucnure:

2 0,5
g2 —3-(iJ :
49

2) Pemuth ypaBHEHUE:
64x° =1.

3) Ympocrure:
3 3

(a*)*a 2.

8 BapuanT
1) Boruucnure:

1
81°% +4.(0,25)2.
2) Pemuth ypaBHEHUE:
x°+32=0.

3) Yopocrure:
3 1

x4x?

NI

X

9 BapuaHT

1) Boruucnure:
1

125° —5. (0,16)§.

2) Pemnth ypaBHEHHME:
x*+8=0.

3) Yopocrure:

4/6+ /20 -4/6-+/20 .

KOHmp0Jlebl€ eonpocwol:

1. Tlepeuncnure OCHOBHBIE ITOKa3aTEIbHbIE TOXK/ECTBA.
2. lTlepeuncnure CBOWCTBA CTENEHEN C IEHCTBUTEIBHBIMU MTOKA3aTEIISIMH.

[IpakTuueckas padota «Pemienne noka3aTeabHbIX YPAaBHECHHUI

Pemnre ypaBHeHus:

1 Bapuant 2 BapMaHT 3 BapuaHT
1 ¥ 1 ¥ 1) 23x:5x; 1) 3x:7x/2;
1 - —| = ’ x—l x+1 x
)(J (J 23"z oo 2) 3" +3* =108,
2) 27. 32(x+1) _ 3x+2 — 1 +£
—4 -3
4 BapuaHT S Bapuant 6 BapuaHT
1) 57=2% = 1) 35=81;
2) )52 =7"; 2) 0,014/0,1=10",
7 X 3x+1 _ 5x+2 — 16 X 3x+1 _ 5x+3 2) 52x+l — 5x +4.
7 BapuaHT 8 Bapuant 9 BapuaHT
x-1 3x-7 2
x— ) 7 x“-bx-11 — .
92 =277, ( j _ (5] 1) 18 5832;
2) 472 -17-2"* +1=0. 0557 2) 1000%/0,1 =100,
2)

Konmponwvuwvie sonpocoi:
1. YUro Ha3bIBaeTCs MoKa3aTeIbHbIM YpaBHEHUEM?
2. 3anmuImTe CBOMCTBO, KOTOPOE MCIIONB3YIOT MPH PEIICHUH MTOKA3aTeIbHBIX YPAaBHEHUH.

[IpakTrueckas padota «Pemenne morapuMuIecKux ypaBHEHUI

Pemnre ypaBHeHue:

1 BapuanT 2 BapuaHT 3 BapuaHT
1) log,(5x+6) =0; X-5 1) log, x+log, 3=2,5;
1) Ig w5 =2 2 2
2) lg(x—=9) + -2 2) 4lg® x—2=Ig x*.
+21g [ox—1=2. 2) Ig(2x)+|g(x+3)=
= Ig(12x — 4).
4 BapuaHT S Bapuanrt 6 BapuaHT

1) log2(2x-1)=4;




1
1) log,| 7x+— |=2"
o, (122

1) log, (5-log, x)=-2;

2) 1+1log,(3x+1) =

+log,(1-2x) =2log, 3.

=lgvx+2.

2) %Ig(x2 +2X) =

2
=log, (x* = 5).
2) 4lg° x+Igx*2=0. 2)log, (x—+x* ~16) =-1. ?
2
7 BapuaHT 8 BapuaHTt 9 BapuaHT
1) logs(x-12)=2; 1) logx16-logx2=1/2; 1) logs(x+8)=-2;
2) log,(4—x)+ 2) lg(x—3)+

+lg(x—2)=1-1g5.

KOHmp0Jlebl€ eonpocwol:

1. Yro Ha3zwiBaercs jJorapupMuUuecKuM ypaBHEHUEM?

2. Tlepeuncnute cnocoObl pemIeHUs ypaBHEHUH, COAEPKAIIMX MEPEMEHHYIO IO 3HAKOM

norapudma UM B OCHOBaHUH Jorapudma.

Pazgen 2. Kom0uHaTopuKka, CTAaTUCTUKA U TeOPHs BEPOSITHOCTEl
Tema 2.1. DsieMeHTbI KOMOMHATOPUKH

[IpakTuueckas pabora

Pemuts CJICAYHOIINEC 3aa4U, UCIIOJIb3Yyd OIMMPCACIICHUC CO‘IeTaHI/II‘/‘I, HUX BUJOB:

1 BapuanT

1) CkoibKO JBY3HAUHBIX YHCEI MOXKHO
coctaBuTh u3 mudp 1, 3, 5, 8, 9 tak, yToOBI
B K@XJIOM YHUCJIE€ HE ObUIO OJMHAKOBBIX
uudp?

2) 3 6 OTKpBITOK Haja0 BbIOpaTh 3.

2 BapuaHT
1) CkonbkuMu criocobamu MOTYT
pPa3sMECTUTBCS 5 YEIOBEK BOKPYT KPYIJIOTO
crona?

2) CKOJbKUMH
COCTaBUTh (iar,

crocobamu
COCTOAIIMN U3

MO’KHO
Tpex

1) 13 10 xaHIUAaTOB HYXHO BBIOpaTh 3
yenoBeka Ha KoH(pepeHnno. CKOIbKUMU

pa3IMYHBIMH ~ CHOCOOAMH  3TO  MOXKHO
caenarh?
2) CKOIBKO  pa3jiMYHBIX  MATH3HAYHBIX

Yucel MOXKHO cocTaBuTh U3 1udp 0, 1, 3, 5,
7 Tak, 4TOOBI B KaXXIOM 4YHUCJIE HE OBLIO
OJIMHAKOBBIX 1UGp?

3) Pemute ypaBHEHHE: 3014;1_2 = A;j .

CkonpkuMH  croco0aMu  3TO  MOXKHO | TOPU30HTAJIBHBIX I0JIOC PA3JIMYHBIX 1IBETOB,
cAenaTh? €CJIM MMEETCSl MaTepuaj CEMM Pa3InYHbIX
3) p 4 1 4 I[BETOB?
elINTE ypaBHEHUE: =_— 3
) yp 20 ¢ 3) Pemmre ypauenue: 30x = A’
3 BapuaHT 4 BapuaHT

1) Bpuraaup J0KEH OTIPABUTH Ha PaboOTy
Opurany u3 3 uyenoBek. CKOJBKO TaKHX
OpHrag MOKHO COCTaBUTbH U3 § YeslOBeK?

2) Ha coOpanuu IOJDKHBI BBICTYIHUTH 5
yenoBek (4, b, B, I, /). Cxoapkumu
crocob6aMu UX MOKHO Pa3MECTUTh B CIIHCKE
BBICTYNAIOUINX, €CIU A JOJKEH BBICTYIATh
IIEPBBIM?

3) PemmTe ypaBHeHwHe: 20145_2 = Af .




5 BapuanT

1) Ckonbkumu criocobamu MOKHO
paccTaBUTh HA MOJIKE 6 KHUT?

2) CKOJbKUMH criocobamu MOKHO

BbIOpATh IJACHYIO M COIJIACHYIO OYKBBI U3
CJIOBA CGKypHaiI»?

x _1
4> 12

3) Pemmwre ypaBHEHHE:

6 BapuaHT

1) Ckonbkumu crocobamu MOKHO
COCTaBUTH CIIMCOK U3 6 4eJIoBeK?
2) CKOJIbKUMH  crocobamMu  coOpaHwme,

cocTosmee u3 18 yeaoBek, MOKET U3 CBOCTO
cocTaBa BBIOpaTh MpejacenaTeliss COOpaHus 1
cekpetaps?

-1
3) Pemmre ypaBHEHHE: 4C;C+2

— 43

7 BapuaHT

1) Cpenu nepecranoBok u3 nudp 1, 2, 3, 4,
5 CKOJIBKO TakuX, KOTOpbIE HE HAUMHAIOTCSA
nudpamu 3 wim 5?

2) U3 ropoma A B ropoa B Benyt 6 mopor,
a u3 ropoga B B roponx C -3 popormu.
CKOJIBKMMH CIIOCOOaMU MOXKHO ITOIAcTh U3
roposa A B ropoa C?

A =947
2C) =3¢

3) Peummte cuctemy:

8 BapuaHTt

1) B 1maxMaTHOM TypHHUPE NPUHUMAIH
ydactve 15 maxmaTtucToB, MpUYeM KaKIbIi
U3 HUX CBIFPA TOJBKO OJHY MapTHUIO C
KaXIBbIM U3 OCTaIbHBIX. CKOJBLKO BCErO
MapTUI CHITPAHO B 3TOM TypHUpE?

2) Nmeercs 8 map mepyaTok pasIMUHBIX
pa3MepoB. CKOIBKUMHU CIIOCOOAMH MOXKHO
BBIOpATh M3 HUX OJHY IMEpPYATKy Ha JIEBYIO

PYKY M OIHY IepUaTKy Ha IIPaBYIO PYKY TakK,

qToOBl 3TH IEpyaTKu ObUIM  pa3HBIX
pazmepoB?
y _ y+2
Cx - Cx
3) Pemmre cuctemy: )
C: =153

9 BapuaHT

OBITh YEThIPE PA3TMUHBIX YpOKa?

5 6
Alg + AZO
4
A18

3) Beraucauts:

1) prnna yqalmuxcs n3y4acTt CEMb y‘le6HBIX JUCHHUIIIINH. CKOJIBKHUMU crocodamMu MOKHO
COCTaBUTDH paCliMCaHUC 3aHATHI Ha MNOHCACIBbHHUK, €CJIN B 3TOT y‘Ie6HI>II\/'I JCHBb JOJIXKHO

2) Cxonpko MaT4eit OyeT chirpano B (hyTOOIRHOM YEMITHOHATE C yJacTHeM 16 KoMaH,
€CJIM KaXKJble IBE KOMaH bl BCTPEUAIOTCA MEXAY CO00M OuH pa3?

KOHmpOﬂbele 80npocol:

1. [laiire onpeneneHue coeMHEHNs, UX BUAbI?

2. TlpuBeaute GOPMYIBI IUTSt BEIYUCIICHUS PAa3HBIX BHIOB COCTUHEHUH.

3. MlaiiTe onpeneneHue ciydyaitHOro coobITHs, uX Bubl. [IpuBenuTe npuMepsl.
4. ]laWiTe KJIacCHYECKOE OMpeIeTICHUE BEPOSITHOCTH.

[IpakTruyeckas pabota «Pemienue 3a1a4 Ha npuMeHeHne Gpopmynbl 6uHoMa HeroToHa

3aoaua ona camocmoamenwvrozo pewrenus Nel. Paznoxuts 6unoM (1+x)° 1o crenensm X.

3aoaua ona camocmosmenvnozo pewenus Ne2. Bo3sectu TpexuiieH a+b+C B TpeThIO CTENEHb.

KOHmpOJleble 680npocol:

1. 3anummute hopmyny 6unoma HeroToHa.
2. Ilepeunciure cBOMCTBA OWHOMHHAIBHBIX KO3(PPHUITUCHTOB.

Tema 2.2.0CHOBBI TPUTOHOMETPHH




BbInoJITHEHHETOXKIEeCTBEHHBIXIIPEOOPA30BAHUI B TPUTOHOMETPUYECKHUX BbIPAKEHUAX.

3aoanusn 013 camocmoamenbHo20 peuleHus:

1 BapuanT 2 BapHaHT 3 BapuaHT
Nel. Beipasure B Nel. Beipasure B paguanHoOM Nel. Beipasure B
paauaHHOM (rpagxyCcHON) (rpamgycHoOli) Mepe 3HaYeHHE paauaHHOM (TpagxyCcHON)
Mepe 3Hauenue yria: 60°; 3 Mepe 3HaueHue yriaa: 270°;
ps yrna: 180°; ? . 51
6 No2. Beraucnure: 36
Ne2. Borumciure: \/Esin(— 57 J 6005(— 22_7:) . Ne2. Borumciure:
sin 2010° + 4tg (—855°) + sin(—390° )+ 4tg (—405°) +
++/3c0s(~1590°). ot 15” _Jaug 22 23” +/3c0s?(~420°).
4 BapuaHT 5 BapnaHT 6 BapuaHT
Nel. Beipasure B Nel. Beipasure B pajuaHHOM Nel. Beipasure B
paaraHHoi (TpaayCcHO) (rpamycHOl) Mepe 3HaYeHHe paanaHHoil (TpaaycHOI)
Mepe 3HaueHue yria: 120°; P Mepe 3HaueHne yria: 360°;
37 yria: 310% E 51
4 No2. Beraucnure: 4
No2. Beruucnure: s 3T 117 No2. Breruucnure:
sin1500° +tg (—765°) + 2 Sm(_ _j 6 COS[_ _j T | c0s2160° + g (855°) +
H 0
N ? 051345, N 2tg % _ fg ( 2?] ++/35in(~1590°).
7 BapuaHT 8 BapuanT 9 BapuaHT
Nel. Beipa3ure B Nel. Beipasure B paguaHHON Nel. Beipasure B
paanaHHoi (TpagyCcHO) (TpamycHoOl) Mepe 3HaUeHHe paanaHHoi (TpagyCHO)
Mepe 3HaYeHUuEe yria: T Mepe 3Hauenne yria: 90°;
37 yrna: 216%; E or
1500% — —.
18 No2. Beraucnure: 5
Ne2. Brruucimre: s 1 (227 Ne2. Brruucnure:
_ 1 2 sm(— —j —6cos (—J + 405° + /3t (750°
sin2190° + =tg?(-405°%) + cos +/3tg(750°) +
’ v ) B | B g
++/3cos(—420°). g > 93 +-00s*(-1590").

IIpakTnyeckas padora Pemenne npuMepoB Ha NPUMEHEHHE TPUTOHOMETPHYECKHUX

popmy.r.
1 BapuanT 2 BapuaHT 3 BapuaHT
1) Moryt nu cunyc u 1) Moryt nu cunyc u 1) Moryt 11 cuHyc u
KOCHHYC OJTHOTO M TOTO K€ | KOCUHYC OJTHOTO M TOTO K€ | KOCUHYC OJTHOTO U TOTO K€
qucia ObITh paBHBIMHU quciaa ObITh paBHBIMU quciaa ObITh paBHBIMU
cootBercTtBenHo: 0,5 u 0,5. cootBercrBenno: 0,2 u -0,8. | coorsercTBenno: 0,6 u -0,8.
2) Haitnure 3HaueHUS 2) Haitnure 3HaueHUsS 2) Haitnure 3HaueHUs
JIPYTHUX TPEX OCHOBHBIX JIPYTUX TPEX OCHOBHBIX JIPYTHX TPEX OCHOBHBIX
TPUTOHOMETPUUECKUX TPUTOHOMETPHUYECKHUX TPUTOHOMETPHYECKHUX
byHKIMH, eciu: byHKIMH, eciu: byHKIMH, eciau:




15 3z

KOCHHYC OJTHOTO M TOTO K€
quciaa ObITh paBHBIMHU

7
COOTBETCTREHHO: ~ o B
24
25°

2) Haiinure 3HauCHUS
JPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKHX
byHKIMi, ecu:

T
sina=0,5 u E<05 <.

KOCHHYC OZJHOI'O M TOT'O K€
yucia ObITh paBHBIMHU

J6

I |

3

COOTBETCTBCHHO:

J5

3
2) Haiinure 3HaucHUS
JPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKHX
byHKIMi, eciu:

3z
c0s0=0,4 u > <a<?2r.

6 2 T

cosa=—— u —<a<7mw. |sino=— u 0<a<—. coso=— u — <A <27,
4 2 3 2 17 2

4 BapuaHT S BapuaHT 6 BapuaHT

1) MoryT i1 cuHyc u 1) Moryt i1 cuHycC u 1) Moryt i1 cuHycC U

KOCHHYC OJTHOTO M TOTO K€
quciaa ObITh paBHBIMU

2

COOTBETCTBEHHO: T u
5

1

\/g .
2) Haiinure 3HaucHUsS
JPYTHX TPEX OCHOBHBIX
TPUTOHOMETPHUYECKUX
byHKIMi, ecu:

T
sina:—3 n0<a<—,
5 2

7 BapuaHT

1) Moryt i1 TaHTeHC U
KOTaHT'€HC OJIHOTO U TOTO
K€ Yrcia ObITh PaBHBIMU

3
COOTBETCTBEHHO: — — W
)
5
3

2) Haiigure 3HaueHus
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUUYECKUX
byHKIMH, eciau:

\/E 3

CoOs0O=— | 7<oc<27z.

5

8 Bapuaunr

1) Moryt i1 TaHTeHC U
KOTAHTEHC OJTHOTO U TOTO
)K€ YKclia ObITh paBHBIMU
COOTBETCTBEHHO: 2,4 1

5

12°
2) Haiigure 3naveHus
JPYTUX TPEX OCHOBHBIX
TPUTOHOMETPHUYCCKUX
byHKUINH, eciau:

VA
sina=0,7 u E<0! <.

9 BapuaHT

1) MoryT 71 TaHTEHC |
KOTaHTEHC OJTHOTO U TOTO
e yKciia ObITh PaBHBIMU

J5

COOTBECTCTBCHHO! 7 u

2.5

5
2) Haiigure 3naueHus
JIPYTUX TPEX OCHOBHBIX
TPUTOHOMETPUUYECKUX
byHKIUH, ecu:

T
cos0o=0,9 n O<a <E'

KOHmpOJleble eonpocol:

1. Tlepeuncnure OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKAECTBA.
2. CdopmynupyiiTe MHEMOHUYECKOE ITPABHIIO.

IIpakTnyeckas padora Pemienne TpMroHoOMeTpHMYeCKUX YPaBHEHHIA.

Pemmre ypaBHeHus:

1 BapuanT

(X 7
1) sm(;—zj =0;
T
Z =1
2)cos(x+3) ;

3) tg2x = /3.

2 BapuaHT

1) SinX = Q
5
J3

2) cosSx:7;

3) tg2x = —/3.

3 BapuaHT

1) sin 2x=1

2) 2C0SX =~/2;
T \/§
t —|=—
3) g(3x+6j 3




3) 3tg (3x + %j = —\/§,

X
3) Ctg§=\@.

4 papuaHT 5 BapuaHT 6 BapuaHT
(X J3 : 3 : ( ﬂj
sinf — |[=——- SINX =—. 1) sin| 2x+— | =1:
D (2) 2 K 5’ ) 3
COS X_ 4 2) cos(l—x) = 1 2) COS(ZX—ZJ - _1-
2) Z—g; 2 4 ;
X
_m) 3 tg(X—£j=3 ctg = = —/3
3) tg(Zx 10} 0. ) 3 3) €95 .
7 BapuaHT 8 BapuanT 9 BapuaHT
1) 2sinX =—/2: 1) ZSlnX2X=—1; R 25in(§j:\/§;
3 2) COS AN (R 2
2) cos3x:—7; 5 2 5

2 cosx=—Y2.
) 5

3) ctg(2x+45°)=—1.

I(oumpom»uwe eéonpocolt:

1. Ilepeuucnure GopMyIbl A peICHUS TPOCTEUITUX TPUTOHOMETPHUUECKUX YPAaBHEHHI B

o01miem BHIC.
2. Ilepeuncnure

dbopMyIb

YaCTHBIX

TPUTOHOMETPUYECKUX YPABHEHHM.
IIpakTnueckas padora Pemenne TpuroHoMeTpruyecKuX HepaBeHCTB.

Pemuts HCPAaBCHCTBO:

CJIydacB

PCUICHHA

1 BapuanT

1) sin(2x)<1;

2) cos(Zx —zj >-1;
4

3) Ctggﬁ—\/é_

2 BapuaHT
1) 2sin2x > -1;

2 cos[ﬁ) 1
) 2 21

X

3 BapuaHTt

1) 2sin X<—/2;

3
COS3X > ———-
2) 5

3) 3tg(3x+%) > —\/§_

4 BapuaHT

1) Zsin(gl > x/§;

2 cosx<—22.
) 5

5 BapuaHT

sinx<—2-
1) 5

3
COS3X > — -
2) 5

6 BapuaHT

1) sin(gj >0;

T
2) cos(x+§j <1.

3) tg(3x)2§.

3) tg(x—%j<3_

3 otg(2x+45°)<-1. |5 1g2x> V3. 3) tg2x > /3.
7 BapuaHT 8 Bapuant 9 BapuaHT
in2x > L. SRR (x)_ 3
1) S'n2X>2, 1) SmXSE; 1) Sln(§j>—7;
: 1
2) 2COSX<\/§’ 2) COS(].—X)>—; 2 COS§<E'
2 VIS

MPOCTEUIITINX




T
tg| 2x—— =0
yo(2x- 2 =0

KOHmp0Jlebl€ eonpocwol:

1. Yro Ha3bIiBaeTCs NPOCTEHIIMMHU TPUTOHOMETPUYECKUMU HEPAaBEHCTBAMU?
2. TlpowmntocTpupyiite pelieHre HepaBeHCTBa SiN X>M Ha OKPYKHOCTH.

Tema 2.3. OyHkuuu u
IIpakTnyeckas padora

ITocTpouth rpaduku GyHKIUI:

HX CBOMCTBa

1 BapuanT 2 BapuaHT 3 BapuaHT
1) y=x2+2x+3; 1) y=x2-4x; 1) y=-x2+2x-1;
)Y P )V e )V 2.
4 BapuaHT S Bapuant 6 BapuanTt
— 924y
1) y=-x2+ 1 X; 1) y=-2x43x; 1) y=x2+ Lyes:
2 , _J}_ 2
2) y=—3x; APy 2) y=3Jx:
= 2 3) V= g 3) V= —E
3 V= 3x’ X )Y 5x°
7 BapuaHT 8 Bapuanr 9 BapuaHT
1) y=x-6X; 1) y=-x>+8x+1; 1) y=-2x?+x-3;
1 1 Jx
2) y="x; 2) y=—2+x; _Vx
) Y= gvx ) Y=gV xs 2) y=""1
3) V= g 3) V= _E S
) V=1 ) y="7 3 y=-1.

Pasznen 3. Hauana MmaTeMaTH4yecKoro aHajmsa.
Tema 3.1. Hauajia MaTeMaTH4eCKOr0 aHAJINU3A

Brruncnoure IMPpEACIIbI:

1 BapuanT

o x®4+1
1) >!Lr[]1 X2 -1 ’

2 JE— E—

2) lim X 2% =3,

x—3 X< —9

. 4x*
3)Iim ;

)X—)oo X2 —1

4)lim 1-vx+1

X—> X

2 BapuaHT
2_
x>5 X+5
2
2) lim ZX;ZX;
x>-2 X +5X+ 6
. x? —3x
3) lim ——;
)X—>oo X2_8
Hylim X=2
X2 X+ 2 —2

3 BapuaHTt
3_
1) lim X =27
x>3 X—3
2_ —_—
2)Iim4X2 11x 3;
x->3 3X° —8x—3
3
3)lim 1ﬁzxtx :
x>©x]10X” + X° —80
. 6—X
HIim ——m——.
)H63—\/x+3




4 papuaHT S BapuaHT 6 BapuaHT
3 3 3
1) lim - 1. 1) lim X *64. 1 lim X 21;
Xx—>—1 2(X 1) x—>—4 X+ 4 x—>1 ] —
2
o i 3 17X +10 | 2) jim 32X *+OX* 2, 2)lim 2% —7x—4.
)i 3x? —16x+5 "’ x>-2 3% +8x+ 4" x—>4 3x? —1ij+4’
—3x* +11 —2X+6 3)“m1——x_
3) lim ; 3) lim X o 2 7
)Hoo x? —1+3x° )x—>oo—3x +x? - 26 1-x 8X
X VX +2 — 4) lim
4) lim .4 lim X /—
)x—>0\/3+x_\/3 X )x~>7 X2_49 52—
7 BapnaHT 8 BapnaHT 9 BapuaHT
—25 -9 3x% —2x
1D lim —; 1)I| 1) lim > =%
)X~>\/7 X2_5 9\/__ )X~>02x —5x
2)I|m4 7x+3; 2) lim 4x llX—3; 2 lim ?—5x+6
x>1 3x? —2x —1 x—>3 5x? —16x + 3 X2 x—3 ’
3) lim 10x? —x2—6; 3) lim 20x* —5x + 4 3) Iimx4_2x2+3'
x> 33X — X x>e 20X —5 X0 3x3_5 ’
2X
4) lim m 72 Ja 4) lim v/2x ) lim
e b s e S R e et

KOHmpOJleble e6onpocol:

1. Yro Ha3bIBaeTcs npezesioM QyHKIIMUA B TOUKE.
2. CKOJIbKO TIPE/ICIIOB MOKET UMETh (DYHKIIUS B TOUKE?
3. Chopmynupyiite TEOpEeMBI O Mpeeax.

IIpakTnueckoe 3ansiTue IlpaBuiia BoIYHCIEHHUS MPOU3BOAHBIX

Brruucnure npousBoHyo QyHKINN:

1 BapuanT
1) f(x)=x>-3x"+4x-5;
2) f(X)=(X+)VX:

2 BapuaHT

1) f(x)=3x3—%x2 +4X;

2) f(X)=(x—2)/3x ;

2) f(x)=05(x+1)°;

Vx-1
3) f(x)= ; /
A Y =272,
2-1)(x+3
9 109 =203, 2 £(X) = (0 1 3)(x_4).
3 BapuaHT 4 BapuaHT
1) f(x)=2x2\/;—4x+11+1; 1) f(x):3x3{/;—2x+5+i;
X Jx
2) f(x)=(x-23x; 2) F(X)=VX+1(®=5):
e +1 Ox+1
3) f(x)= 3) f(x)=
) f(x)= ) F() = S
4) f(x)_lnx(x+3). 2) f(x):(xz—l)\/m.
S Bapuant 6 BapuanT
1) f(x)=3x3&—2x+2+£; 1) £ (x )_%3 f;(_

2) f(x) =(x* +DVx;




1) f(X):T—i_T—FSX_
X X
2) f(X)=(x>=2)vx+1;

1; 1) ()=

6X x® —3x
3) f(x)= ; = .

) f(x) 21 3) f(x) T
@f(mzﬁii?§:£Q, 4) f(x)=(x*-D(x+3).
7 BapuaHT 8 BapuanT

—2x®  3x?

§+%x4 —0,5x?-5;

Jx
2) f(X)=Vx@/x-X);

1) f(x)=2x%—-4x* -5x+3;
2) f(X)=(X-D)vx+1;

1x3—2 3) f(x)=1+\/;+x\/;;
3) f)=3"; Jx
4x 4) £ (x) = In x
4) F() =InxEe*-1). 1+Inx’
9 BapuaHT 3) f(x)=x;2;
X+3

4) f(x) = (x* =D(x* +1).

KOHmpOJleble eonpocol:

1. INepeuncnure 3HAYEHNUS TPOU3BOIHBIX HEKOTOPBIX TAOIMYHBIX ()yHKIIHIA.
2. Cpopmynupyiite nmpaBuia BEIYUCIEHUS TPOU3BOIHBIX.

IIpakTuyeckas padora

Hccnenyiite cnenyromue GyHKIUN U TIOCTPOUTE MX TpadUKH:

1 BapuanT 2 BapHMaHT 3 BapuaHT
y=—x"+8x"+9. y = x> —3x. y =X +6x°+9x+8.
4 BapuaHT S Bapuant 6 BapuaHTt
y=x"-5x*+4. y =X —6x"+9x-3. y=x>-12x+4.

7 BapuaHT 8 BapuanT 9 BapuaHT
y=—X3+X. y:%x“—gxz. y:%XS—ZXZ-

KOHmpOJleble eonpocol:

1. Yo Ha3bIBaeTcs 007aCThIO ONpeeNeHus 1 001acThi0 3HaueHul QyHKIn?

2. llpuBeauTte mpuMephl MPUMEHEHHS NIEPBOI MPON3BOTHON K UCCIICAOBAHUIO (DYHKITUH.
3. IlpuBeaure mpumepsl MIPUMEHEHHS BTOPON MPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMH.

4. PacckaxuTe 0OIIyI0 CXeMY UCCIEOBaHUS U TOCTPOEHUS Ipaduka PyHKIUH.

IIpakTnyeckas padora

3aoanus 0131 camoCmoAmenbHO20 PeuleHus:
Haiigute HanMensbIiee 1 HanbobIee 3Ha4eHus PyHKIUN B 3aJaHHBIX MPOMEKYTKaX:

1) y =—6x+x* +13 na npomexytke [0; 6];

2) ¥ =8-0,5x" na npomexyrke [-2; 2];

2 13
—x" ==X

9 I=5% 73

Ha ipomexyTke [1; 3];

4) y =6x" —x° na npomexyrke [-1; 6];

5) y=x"—3x*—9x+35 na npomesxyrke [-4; 4];

6) y=—24x+ 9x? —x*+10 Ha npomexytke [0; 3];




1
7N y=x— 2x% + §x3 Ha npoMexyTke [-4; -1];

8 ——x—gx2—1x3
) YT T3

Ha pomexytke [-3; 1];

1, 1,
9) y=—3x—§x +§X Ha nmpomexyTke [-5; 0].

Tema 3.2. UnTerpaJ u ero npuMeHeHue
Breraucnure CJICAYIOUC NHTCTPAJIbl MCTOJOM 3aMCHBI HCpCMGHHOfIZ

1 BapuanT 2 BapHMaHT 3 BapuaHT
1) I(XZ +3)°xdx ; 1) J'4(x4 —1)*x3dx; 1 I 6x2dx .
: 1-2x°%)
SIN+/ X
> 1dX; 2) J. \/_dx, 2).[ xdx ]
x 4% +1°
3) J.COS XdX, ) J- . 3) I(7_2X)3dx;
) J sin 3xdx (4 3x )2 ’ 3
2 + c0s 3x 4)J' /(3x+1 dx 4)_[x+5dx_
4 BapnaHT 5 BapuaHT 6 BapuaHT
1) I 1) I sin2xdx 1) j(x3 +1)x2dx;
SX+1
( ) 1- C052X 2) dex
dx: 2) —,— : X ’
? ‘[12—)(? ’ I 4-9x* xdx .
3) I(5t —~1)*dt; 3) I(sz —3)*x%dx; ,[ (5X2 )
4) (3/(~4x+1)°dx . X dx
)I( x+1)°dx )j(5X+3) 4)J'1 4x
7 BapuaHT 8 BapuaHnTt 9 BapuaHT
1) _[tgxdx; 1) szw/xs +50dx ; 1) _[sin 3xdx ;
) J~ x2dx _ 2 J- cos xdx 2) Jx\/l—xzdx;
Vi-x3 v1-sinx 3) J 12xdx |
3) [3x*V2x ~1dx: 3) [ -2y (65X +1)7
v 4) [sin| < |ax 4) [ 25X
4) j2x (1—3x2)3dx. 5 V1+3sinx
IIpakTnyeckas padora
Breraucnure CJICAYIOUC NHTECTPAJIbI:
1 BapuanT 2 BapuaHT 3 BapuaHT
1) MeTtonom 3amMeHbI 1) MeTtonom 3aMeHbI 1) Metonom 3aMeHbI
2 IIEPEMEHHOM: 0 2
HIepeMEeHHOI: J.(XZ +3)°xdx. | 3 HepeMEeHHOI: I6X_d;(4 .
) I4(x4 ~1)*x%dx. 5 1-2x7)
2) Meroaom 2 2) Metonom
MHTETPUPOBAHUA 110 yacTaM: | 2) Meronom HHTETrPUPOBAHMUS 110 YACTSIM:
/2 WHTETPUPOBAHUS 110 YACTIM: | e
Ixcosxdx_ J‘In x?,dx.

0

1 X




zl2

j(l—x)sin Xdx

7l3

4 BapuaHT 5 BapuaHT 6 BapuaHT
1) MeToioM 3aMeHBI 1) MeTonom 3aMeHBI 1) Meroagom 3ameHbI

I dx : X ;

. . 3 2

HIEPEMEHHOM: J. —_—. R — J- ———dx_ HEPEMEHHOM: J.(x +1)x°dx

2 (5x+1) P ) x? -1 .
2) Metonom | 2) Metonom .
HHTErPUPOBAHHA 0 HACTAM: | \ryirernynopaHHs 10 YACTSM: 2) Metonom
<, 4 WHTETPUPOBAHUS TI0 YACTSIM:

1
Iln XdX_ J.In xdx . »
1 j xedx |
e
0
7 BapuaHT 8 Bapuanr 9 BapuaHT
1) Metonom 3amMeHbI 1) Metogom 3aMeHbI 1) Metogom 3amMeHbI
) ]1 x2dx 113epeMeHH0H: r;epeMeHHonz
MEPEeMEHHOI: | —T7——.
/ 3 /

Sa1-X J.xzw/x3+5dx_ Jx 10— x2dx.
2) Metonom 0 !
MHTETPUPOBAHMS 110 9aCTAM: | 2) MetomoM 2) Metonom

1 WHTETPUPOBAHUS 110 yacTsiv: | MHTCTPHUPOBAHUA 110 9aCTAM.
j arccosxdx 1 2
0 _farcsinxdx_ _[X sin xdx ,
0 0
IIpakTnueckas padora
3adanusn 013 camocmoamenbHo20 peuleHus:
1 BapuanT 2 BapuaHT 3 BapuaHT

CKOpOCTh IBUKEHUS TOUKH
MU3MEHAETCS 110 3aKOHY
V=(-3t?+12t) y/c. Haiitn
IIyTh, IPONACHHBINA TOYKOU
OT HayaJla JIBMIKEHUS 10 ee
OCTaHOBKH.

Ilox nevicrBuem cuiibl 80H
MPYKUHA PacTITUBAETCS Ha
0,02m. [TepBoHavanbHas
JUTHHA TIPYKWHBI paBHA
0,15m. Kakyro paboty Hago
COBEPIIUTH, YTOOBI
pactsaHyTh €€ 10 0,2m?

IIpyxrHa B CIIOKOWHOM
COCTOSIHUU UMEET JUIUHY
0,2m. Cuna B 50H
pacTIruBaeTr NpyXUHy Ha
0,01m. Kakyro paboty Hano
COBEPIIUTH, YTOOBI
pacTsHyTh €€ ot 0,22 1o
0,32 m?

4 BapuaHT

[Ipu cxxatnu npyXUHBI HA
0,05m 3aTpaunBaercs
pabota 25/[c. Kakyro
paboTy He0OX0 MO
COBEPUINTb, YTOOBI CXKATh
npyxuny Ha 0,1u?

5 Bapuanr

CKopoCTb IBUKEHHS TOUKU
V=(6t2+4) ml/c. HaiiTi myTs,
IIPOMIEHHBIN TOYKOM 3a 5 ¢
OT Hayasa JABMKEHHUS.

6 BapuaHT

CKOpOCTh ABMKEHUS TOUYKH
V=(-3t?+18t) m/c. Haiitn
IIyTh, IPONJEHHBIN TOYKON
OT Hayaja JABUXKECHUSA 10 €€
OCTaHOBKH.

7 BapuaHT

CKopocCTh IBUKEHUS TOUKU
V=(8t2+2t) m/c. Haiitn
IIyTh, IPOUJAEHHBIA TOYKOU
3a 2-10 CEKYHIY.

8 BapuanT

[IpyxuHa pacTaruBaceTcs Ha
0,02m o1 neificTBUEM CHJIBI
60H. Kakyto paboTy
MIPOM3BOJIUT 3Ta CHJIA,
pacTsaruBas MpyXKUHY Ha
0,12u7?

9 BapuaHT

CkopocTb ABMKEHHS TOUKH
U3MEHSIETCS 0 3aKOHY
V=(9t2-8t) m/c. Haiitn myTs,
IIPOMICHHBIN TOYKOMU 3a 4-10
CEKyHJY.




Pasznea 4. I'eomerpus.
Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckas padora
3aoanus 013 camocmoamenbHo20 peueHus:

—
—

1) Ilo manHBIM BekTOpam A u b MOCTPOUTD KK/ U3 CIEIYIOMINUX BEKTOPOB:

—

) d+b,2da—-b,3—a+b,4-a-b.

2) BBIUHCIIHTS KOOPAMHATEL BEKTOpOB C = a + b:d=a-b eciu a=(-3;5; 1), b =(4; -2; 8)

3) BeruncauTh KOOpAUHATBI BEKTOPOB C = d—-b+h;d=a+b-h ,ecu & =(4; -3; 10), b =(-
4;12; -1), h=3;-7; -12).

1) Ilo maHHBIM BEeKTOpaM aunb MOCTPOUTH KAXKJIBIH U3 CICAYIONIMX BEKTOPOB: 3a,-=b,

2a+16, i
32

—_—
—

2) B tpeyronsauke ABC BeKTOp E =M u Bexrop AC =N . [TocTpOUTH KAXKIBI U3
m+n m-n —-m+n m-+

2 2 ' 2
3) Touka O sBisieTCs TOUKOM MepeceyeHus menuan Tpeyroinbauka ABC. Jloka3aTb, 4To
OA+OB+0C =0.

4) B NpaBHILHOM IITHYTONBHHAKe AB ABCDE 3a/JAHEI BEKTOPEI, COBIIA/IAIONIHE C €10 pe6paM1/1

ol

CJICAYIOIIUX BEKTOPOB:

N

-

AB = m BC = n, CD = p DE = q EA=r. IToCTPOUTE BEKTOPBL: m-— n+p q+r
m+2p+%r,mn+%n—3p—q+2r

5) B napannencrunese ABCDA'B'C'D 3a1aHbl BEKTOPHI, COBNA/AIONINE C €r0 pedpamu:
AB = m AD_n AA" = p (puc. 85)
r '

B{

s
A LA
Pucynok 85.

— — [ —_— - — 1 — - —
6) IlocTpouTs Kax/IbIi U3 creayrommx Bekropos: M+N+ P m+n+ E p, E m+ E n+p,

—~ . 1
-m-n+=p.

[TpakTryeckas pabora



1) Jokazatp, uro TpeyroiasHUK ¢ BepmuHamu A(3; -1; 2), B(0; -2; 2), C(-3; 2; 1)
pPaBHOOEAPEHHBIN.

2) Ha ocu abciuce HallTH TOYKY, pacCTOsSIHIE OT KoTopo# 1o Touku A(-3; 4; 8) paBuo 12.

3) Ha ocu opauHaT HaiiTi TOUYKy, paBHOYydaneHHYI0 oT Touek A(1; -3; 7) u B(5; 7; -5).

4) Nanwl Bepmuabl A(2; -1; 4), B(3; 2; -6), C(-5; 0; 2) TpeyrosibHuKa. BoIYUCIUTD JUITHHY €T0
MeJIMaHbl, MPOBEACHHON U3 BEPIIUHBI A.

5) Hanst aBe Bepumunbl A(2; -3; -5), B(-1; 3; 2) mapamienorpamma ABCD u Touka nepecedcHust ero
muaronanei E(4; -1; 7). Onpenenuts ABE Apyrue BEPIIUHBI ATOTO IMapaieaorpaMmma.

6) BerauciuTh KOOpIMHATHI KOHIIOB OTpe3Ka, KOTopblid pazaenen Toukamu C(2; 0; 2) u D(5; -2; 0)
Ha TPU PaBHbBIC YACTH.

[IpakTuueckas pabora

-

1) Bextopsl & u D B3auMHO HepHeHINKYISAPHBL; BEKTOpP C 0Opa3yeT ¢ HUMH YIIIbI, PaBHBIC

=3,|b[=5 =8 BprunciuTs: (35_2616+36)’ (5+6+6)2,

-

b

T
@ = — ; 3Hasd, 4TO

3
(a+2b-3cf.

- -

2) Bekropn A, buc TIOMapHO 006Pa3yIoT APYT C APYrOM YIJIbl, KaxKIbIi U3 KOTOpBIX paseH 60°,

a=2,]p|=2,

a C

-

3Hast, 9To b ¢| =6, onpenemars Moayms Bexropa P = a + b+c.

~ . — [=2 [=2
3) Jlanst Bexropsl & = (4;—2;4) u b = (6;—3;2) . Boruucnuts: ab. va Vb |

(2a—3bXa+2b), (a+ b)2 , (a—b)z.
Tema 4.2.
IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

Pemute cnenyronue 3a1auu (BBITOJHUTE YEPTEXK, AaTh MOAPOOHBIE MOSCHEHUS):

1) Cropona AC tpeyronbHuka ABC mapasuienbHa IUIOCKOCTH @, a cTOpoHbl AB u BC
nepecekaroTcsi ¢ 3Toil iockocTbio B Toukax M u N. Jlokaxurte, yto TpeyronbHuku ABC u MBN
HOJOOHBIL.

2) CKOJBKO CYHIECTBYET IUJIOCKOCTEH, MPOXOIAUIMX dYepe3 JaHHble NPSIMYI0 U TOYKY B
IIPOCTpaHCcTBE?

3) B mnpoctpanctBe nmanbpl mpsmas @ u Touka M. CKOJIBKO CyIIECTBYET MPSIMBIX,
npoxoaauux yepe3 M u napajuienbHbIX IpsMoit a?

4) [Hanbl 1uiockocTb U Touka M BHe mI0CKOCTH. CKOJIBKO CYHIECTBYET NPSIMBIX,
npoxoadumx yepe3 M u napanienbHbIX MI0CKOCTH?

5) B mpocTpaHCTBEe AaHbI JBE NapajuienbHbie TpsiMbie & U D. CKOIBKO CyIIECTBYET
TUTOCKOCTEH, MPOXOIAIINX Yepe3 MPSMYIO 8 M apaJuIeIbHBIX MPsiMOoid b?

6) Jaubl nBe ckperuBaromuecs npsimbie @ U b. CKoJIbKO CylecTBYeT map mapauiebHbIX
TUIOCKOCTEH, OJTHA U3 KOTOPBIX POXOJIMT uepe3 a, a Apyras — uepes b?

7) B mpocTpaHCcTBe JaHbI JBE TMepeceKaromnecs npsambie a, b u He jexanias Ha HUX TOYKa
M. CKoIbKO CYIIECTBYET IUIOCKOCTEH, MPOXO AKX Yepe3 M 1 napayuienbHbIX IpsMbIM @ 1 b?

ITpakTryeckas pabora
3aoanusn 014 camocmoamenbHo20 peuleHus:
Pemnre 3anayu:

1) [octpouTh M300pakeHue MpaBUiIbHOTO TpeyronbHuka ABC , m300paxenue BicoTsl BH
u OuccexkTpucsl AK.

2) Tpaneuus ABCD — napayuiensHast IpoeKust paBHOOeApeHHOH Tparenun. [TocTpouTs och
CUMMETPHUU U BBICOTY JAHHOM TpaIeLuu.



3) HauepTuTe mapaienbHyro Ipoekiuio pomba ABCD, umeromiero yroa A=60°. IToctpoiite
N300payKeHUE BBICOTHI 3TOT0 poM0a, MPOBEACHHOH U3 BEPLIMHBI OCTPOTO YTJIa.

Konmponwvuwvie gonpocwi:

1. Yro HaszpiBaeTcs NapajuiebHOM MPOEKIMEN?

2. Ilepeuncnute cBOMCTBA MapauIeILHOTO MPOSKTUPOBAHHUSL.

3. Uto sBNsETCS MapaJUICNIbHONW MPOCKIUEH OTpe3Ka, TPEyrojibHUKA, MPSIMOYTOJILHHKA,
KBaJparTa, OKPYKHOCTHU?

4. Kakue BeIMYMHBI HE HW3MEHSIIOTCS IpPHU MapajuyiebHOM IPOEUUPOBaHUU? (IUIMHA
OTpe3Ka, IpajycHasi Mepa yrioB, OTHOLICHUS [UTMH OTPE3KOB, OTHOILIEHHE IJI0MaAeh 1ByxX ¢uryp)?

5. Moxer 5u npu mnapayuieNbHOM IPOELUUPOBAHUU IapajljiesiorpaMma IOJIyYUThCS
Tpaneuust ¥ Hao0opoT?

Tema 4.3. MHOTOrpaHHMKHU M KPYIJIble TeJa

IIpakTnyeckas padora

3aoanua 0na camocmoamenbHo20 peuieHus:

Pemnre 3anayu:

1) Hazo mokpacuts mon B KomHate. Pacxos kpacku Ha 1 w? — 120 2, KOMHAaTa HMeeT pasMepsl 5 m u
4 m. Cxonpko norpe0yercst Kpacku?

2) Hago oxieutb KOMHATy C OJJHUM OKHOM U JIBEpbI0 000sSIMHU OT ToJia 10 moTtoika. [liuHa
KOMHATHI 5 M, mupuHA — 4 u, BeicoTa — 3 m. ITnomans okna 3 M2, momans asepu 2 w2 O6on
TIPOJIAIOTCS LEIBIMU pyloHaMu, 1 pynon Ha 10 12, CkonbKo IoTpeGyeTcs pyloHOB 060eB?

3) [ABa pebpa nmpsMOyroJIbHOTO MapasuIesieuIe 1a, BEIXOIAIINE U3 OJHOW BEPIIMHBI, paBHHI 1, 2.
[Tnomane moBepxHOCTH Napasuienenunena papua 16. Haiiaure ero auaronas.

4) [1noumanp rpaHy OpsIMOYTOJIBHOTO Napasuienenunena pasHa 12. Pedbpo, nepneHaukynspHoe 3Toi
rpanu, paBHo 4. Haiinure o0bem mapaenenumnesa.

Konmponvnwvie 6onpocwi:
1. /laiite onpeneneHne napauiesenuesa, Kyoa, BEIITOIHUTE COOTBETCTBYIOIINE YEPTEKH.
2. Ilepeuncnurte cBOHCTBA MPSAMOYTOJBHOIO Hapajelenune/a.
3. 3ammmmre GOPMYITHI U BRIYMCICHUS 00beMa Imapauiesienumeaa, Kyoa.

Tema 4.4. Tes1a 1 noBepXHOCTH BpallleHUSA
IIpakTnyeckas padora
1) Hapucyiite IMIMHAP U TIOCKOCTh, MEPECEKAONIYI0 €0 OOKOBYIO MOBEPXHOCTD TI0 3JUTUIICY.

2) Hapucyiite HuIMHAP U MOCTPONTE HECKOJIBKO TOUEK AIUIMIICA, ITOJTyYarOIIErocsi B CEYeHUN
ero OOKOBOI MOBEPXHOCTHU IMIOCKOCTHIO.

3) B ocHOBaHMM UJIMH/IPA KPYT paanyca 5 cM. BokoBasi MOBEpXHOCTh HUITHHpA [IepeceueHa
I10cKOoCThI0. Haiinure muomans ceueHus: UIMHPA STON MIIOCKOCTBIO, €CIIM OHa 00pa3yer ¢
TJIOCKOCTBIO OCHOBaHUs yroi: a) 30°; 6) 45°; B) 60°.

4) Bo3bmeM NpsMOYTOJIBHBIN JTUCT OyMaru ¢ HAPHUCOBAHHBIMHU HA HEM OCSAMU KOOpPJIUHAT.
CBepHEM 1TOT JHCT B OOKOBYIO TOBEPXHOCTh MPABMIIBHOM YETHIPEXYroJbHOU pU3MBI (puc. 64).
Cropony ocHoBaHMs Tipu3MbI ipuMeM 3a 1 cm. Uepes Touku O u D npoBenem ceueHune
TUIOCKOCTBIO, COCTABIISIONIECH C IMJIOCKOCThIO OCHOBaHUS yroui 45°. PazBepHeM JUCT OyMary.
BrrsicHuTe, Kakas py 3TOM NOJy4uTCsl KpuBasi? YTo U3MEHUTCS, €CIIM CEUEHUE TIPOBOJAUTD MO
JOPYTUMU yriamu?



~

Tema 4.5. U3mepenust B reoMeTpuu

IIpakTnyeckas padora

Pemure 3amaun:

1) U3mepenus npsimoyroiasHoro napamienenunena: 15 m, 50 m u 36 m. Haiitu pedpo
PaBHOBEJIUKOIO eMy Ky0a.

2) U3mepenus npsmoyroiasHoro opyca: 3 e, 4 cm u 5 cm. Ecnu yBenuuuTh Kaxaoe ero pedpo Ha X
CM, TO IOBEPXHOCTh yBENHUHTCS Ha 54 cv?. Kak yBenuuutes ero o6bem?

3) OceBoe ceueHue MUIMHAPA — KBaJIpaT, IUaroHaib KOToporo pasHa 4. Haiitu o0beM nunuHapa.
4) OcHOBaHHEM MUPAMUJIBI CIY>KUT IPSIMOYTOJIBHUK CO CTOpOoHaMu 9 m u 12 m, Kaxkaoe u3
00KOBEIX pedep paBHO 12,5 . Haiitn 00beM TUpaMu/IbL.

5) OcHoBaHMEM MUPAMUJIBI CITYKUT PAaBHOOEIPEHHBIN TPEYTOJIbHUK, Y KOTOPOTO PaBHBIE CTOPOHBI
1o 6 cu, a ocHoBanue 8 cu. bokoBwie pebpa paBHBI Mex 1y co00# U paBHbI 9 cm. Haiitn 00bem
MUPAMHUIBI.

6) B npsiMmoM mapasuienenumnesie CTOpoHbl OCHOBAHMS PaBHEI 8 cv 1 15 cm u o6pasyror yron B 60°,
MeHbIIas JUaroHanb Mapaielenuiesa COCTaBIsEM ¢ IIOCKOCThIo ocHoBanus yron 30°. Haiitu
00BEM MmapauieenuIe/a.

7) BeicoTa 1 06pasyromas KoHyca oTHocsATCs Kak 4:5, a 06beM KoHyca paseH 967 ey, Haiitu
MIOJIHYIO IIOBEPXHOCTh KOHYCA.

Pasnen 5. KomOuHaTOpuKa, CTATHCTHKA U TEOPUS BEPOSITHOCTEH

Tema 5.1. DjieMeHTHI TEOPHH BEPOATHOCTENH M MATEMATHYECKOH CTATHCTUKH
Pemnte 3agaum, UCNosb3ysl TEOPEMBI CIOKEHHS, YMHOKEHUSI BEPOSTHOCTEM .

1) B neproii ypHe HaxoasaTcs 10 OesbIX ¥ 4 YepHBIX IIapOB, a BO BTOPOit 5 Oebix u 9
YyepHbIX mapoB. M3 kaxxa01 ypHbI BRIHYJIM 1O 1apy. KakoBa BEpOSTHOCTB TOTO, YTO
o0a 1mapa OKaxxyTcsi YepHBIMU ?

2) Tpoe ydanuxcs Ha 9K3aMEHE HE3aBHCHMO JIPYT OT JAPYyra PeHialoT OJHY U Ty XKe
3agauy. BepodarHocTtu ee pemienus 3tumu yyamumucs pasuel 0,8, 0,7 u 0,6
COOTBETCTBEHHO. HaliiuTe BEpOSITHOCTh TOTO, UTO XOTS Obl OJIMH YYAIIUUCS pEIIUT
3amaqy.

3) DkcneauIus U3aaTeNIbCTBA OTIIPABUIIA TAa3€Thl B TPH IMOYTOBBIX OTICIICHUS.
BeposiTHOCTH CBOEBPEMEHHOM JOCTABKH Ta3eT B EpBOE oTaesieHue pasHa 0,95, Bo
BTOpoe — 0,9, B TpeThe — 0,8. HaiiTu BeposSITHOCTH CIIEIYIOMINX COOBITHH:

a) TOJIBKO OJTHO OT/IEJICHHE MOJYYHUT ra3eThl BOBPEMS,;

0) XOTs1 ObI OJTHO OT/JEJICHHE MOJTYUYHUT Ta3€Thl C OMO3aHUEM.

4) BeposATHOCTh XOTsI OBl OJJHOTO MOMNAIaHus B 1IEJIb IIPH YETHIPEX BBICTPENIaX paBHA
0,9984. HaifTi BeposITHOCTh TONAJaHus B 1I€JIb IIPU OJTHOM BBICTPETIE.









