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BBEAEHUE

1. Hactoswee v3gaHne sSBNsSieTCA OCHOBHBIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpamMmmsl Bbicliero obpasosanus (OINMNOIM BO). OHo npegHasHayeHo cTtaTb AN HUX MEeTOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4ebOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yalomxcs K anekTpoHHOW BepcMn MeToanyecknx ykasaHuin no U3yydeHuo aucumnim-
Hbl, 0becneveH B MHOpMaLMOHHO-0Opa3oBaTenbLHON cpeae yHuBepcuTeTa.

lMpn 3TOM B 3NEKTPOHHYK BEPCUI0 MOTYT ObiTb BHECEHbI TEKyLLME M3MEHEHUSA U OOMOMHEHus], Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HACTOSILLUX METOANYECKUX YKa3aHWUN.

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM AuMcUMMNMHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUSA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HUMK cBOM cwnbl, Bbl cMoXeTe caenate OCO3HaHHbIN BbIOOp COOCTBEHHOW TakTUKU U cTpaternn ydebHon
aeaTenbHocTh, ybepeyb camux cebst OT Hepa3yMHbIX pPeLLEHMI MO OTHOLLEHMIO K HEN B Havarne cemecTpa, a
He Toraa, Korga yxe ctaHeT no3gHo. Mcnonb3yst aTu ykasaHus, Bel 63 4ONOMHUTENBHBIX OCMOXHEHWUIA Mo-
pongeTe K NPOMEXYTOYHOW aTTecTauuy no 3TOW AWCUMNIIMHE. YCMNEWHOoCTb aTTecTaumm 3aBUCUT, Npexae
Bcero, oT Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BaymumBas ydyebHas pabota, B uensix obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas gucumnnmHa oTHocuTcsa kK gucumnnmHam OlMOIMT yHMBepcuTeTa, cocTaB KOTOPbIX onpene-
nsetcsi By3om u TpeboBaHuamu ProcC.

Yenb ducyunnuHbl — oOpMUPOBAHMNE JIMYHOCTUN 0OYYaIOLLMXCS, Pa3BUTME UX UHTEMNMEKTa U Cno-
COBHOCTEN K NOrMYEeCKOMY MbILLFIEHUIO BOCMMTAHNE MaTteMaTuyeCcKOW KynbTypbl; 06y4YeHne OCHOBHbIM
MaTemaTM4Yeckum mMeTogam, HeobxoammbiM ANs aHanu3a U MOAENMPOBaHUSA NPOLECCOB U SIBMIEHUNA, HEMNO-
CPeACTBEHHO CBsi3aHHbIX C nNpocdmnem Byayuwien cneumanbHOCTU; HayunTb NpMEMaM McCnenoBaHus u pe-
LIeHMa MaTeMaTmyeckn hopMann3oBaHHbIX 3agad, NnonyvyeHme 3HaHun, opMnupoBaHme YMEHUA N HaBbIKOB,
KOMMeTEHLMI, HeobxoanmbIX Ans 6a30Bov MaTteMaTudecKon MOAroTOBKM GakanaBpoB, MO3BOMSOLLEN YC-
MeLLHOo pellaTb COBPEMEHHbIE NPUKITAAHbIE 3a4auun..

B xo0e oceoeHusi QucyuniuHbl 06y4yarouulicst OOSIKeH:

uMems LenocTHoe npeacTaBneHne 06 OCHOBHbIE 3aKOHbI MaTeMaTUYeCKUX AUCLMNIUH U UX NOTEH-
Uumnane Ons pelleHus cTaHOapTHbIX 3a4ay B COOTBETCTBUM C HamnpaBreHHOCTbI0 NpodeccroHanbHon aes-
TenbHOCTH;

enademb. HaBblKaMW NMPUMEHEHUSI OCHOBHbIX 3aKOHOB MaTemMaTU4ecKuxX AUCLUMINH AN pelleHus
CTaHOapTHbIX 3aJa4 B COOTBETCTBUN C HaMNpaBNeHHOCTLIO NPOdECCUOHANBHON AEeATENBHOCTMY;

3Hamb: OCHOBHbIE 3aKOHbI MaTeMaTUYeCKUX AUCLMMNIMH AN pelleHna cTaHaapTHbIX 3aday B COOT-
BETCTBUM C HanpaBreHHOCTbIO NpodeCccUoHanbHON AeATENbHOCTY;

yMemsb: TNPUMEHATb OCHOBHbIE 3aKOHbI MaTeMaTUYEeCKUX AMCLUNNUH ONS pelleHns cTaHaapTHbIX
3aa4y B COOTBETCTBUM C HaMNpaBreHHOCTbI0 NPOdeCcCUoHanbHOM AeATENbHOCTH.

1.1.MNepeyeHb KOMNEeTEHUUIN C yKa3aHUEM 3TanoB Ux popMmupoBaHusi B pe3ysibTaTe OCBOEeHUs y4yeb-
HOW OUCLMUMNIIUHBLI.

KomneTteHuun,

B hopMUpoOBaHMM KOTO-
pbiX 3ageAcTBOBaHa Auc-

Koa v HanmeHo-
BaHWe UHAMUKa-
Topa JocTuxe-

KoMnoHeHTbI KOoMneTeHUun,
dhopmMMpyemMble B paMkax JaHHOW OUCUMUMIWHBI
(kak oXXugaembln pesynbTaTt ee 0CBOEHMS)

UMnnvHa 4
HUW KOMMeTeH-
3HaTb M NOHW- ymeTb genatb BMageTb HaBblKaMm
Koa HanmeHoBaHue 11717 4
MaTb (oevnctBoBaTh) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccroHanbHblie KOMNETEHLUN
CnocobeH pewartb | OMK 1.1 [deMOH- | OCHOBHbIE 3a- | MPUMEHSTb HaBblkamu npume-
TUNOBbIE  33a[auyu | CTPUPYET 3HaHMe | KOHbl MaTeMa- | OCHOBHbIE 3aKOHbl | HEHWUSI OCHOBHbIX
npodeccunoHanb- OCHOBHbIX  3aKO- | TUYECKUX OUC- | MaTemMaTUyeckux | 3aKOHOB Marema-
HOW OeATEnbHOCTU | HOB MaTteMaTtuye- | UunvH ansg OVCUMNIUH  ANs | TUYECKUX Aucumn-
Ha OCHOBE 3HaHWW | CKUX, €CTEeCTBEH- | pelleHus Tu- peLueHus NVH ANA peLleHns
OCHOBHbIX 3aKOHOB | HOHay4HbIX M 00- | NOBbIX 3agay | TMNOBLIX 3aday B | TMMOBbLIX 3a4ady B
MaTeMaTU4ecknx u | wenpogeccuo- B COOTBETCT- COOTBETCTBMM  C | COOTBETCTBUM C
€CTeCTBEHHbIX HamnbHbIX AWCUWMN- | BUM C Ha- HanpaBfieHHOCTb | HanpaBfeHHOCTbIO
Hayk C npuMMeHe- | NMH,  Heobxoau- | MpaBneHHOC 10 npodeccroHans-
HMEM  MHJOPMa- | MbIX AN peLlleHns | Tbio npodec- npodyeccroHarnbH | HOW AesATerNbHOCTH
LIMOHHO- TMNOBBLIX 3aJady B | CMOHaNbLHOW O AeATenbHOCTU
KOMMYHMKaLNOH- obnactn arpoHo- | 4eATenbHOCTH
HbIX TEXHOMNOIMN MUK
OlK-1
OlK 1.2 Ucnonb- | OCHOBHbIE 3a- | MPUMEHATb HaBblkaMu npume-
3yeT  OCHOBHblE | KOHbl MaTeMa- | OCHOBHbI€ 3aKOHbl | HEHWUSI OCHOBHbIX
3aKOHbl ~ €CTeCT- | TUMeCKUX AMC- | MaTemMaTU4ecKMx | 3aKOHOB MaTema-
BEHHOHay4 LUUNNuH ans OVCUMNIUH  ANs | TUMEeCKUX gucumn-
HbIX  OWCUWMNIIUH | pelueHns peLleHus NVH ANA peLleHns
ans pelleHns | cTaHgapTHbIX | CTaHAapTHbIX CTaHOapTHbIX 3a-
CTaHOapTHbIX 3a- | 3agad B COOT- | 3apad B | Ja4 B COOTBETCT-
Aady B obnactu | BeTCTBUM C COOTBETCTBMM  C | BUM C HanpasneH-
arpoHomMuu HanpasfieHHO- | HanpaBfeHHOCTb | HOCTbIO Npodec-
CTblo npochec- | 1o CUOHanbHoOM aes-
CUOHasbHON npodeccnoHansH | TerbHOCTU
OEeATenbHOCTN | O AesATerNbHOCTH




1.2. OnucaHue nokasartenen, KPUTEPUEB U LLKaN oL,eHMBaHWUA U 3TanoB (POPMUPOBAHUA KOMNETEeHUUIN B paMKax AUCLIMMNIIUHbI

NHpeke n
Ha3BaHue
KOMMNEeTEeHUUN

Koa nHguka-
TOpa JoCTu-
XEHU Komne-
TeHUMmn

WuankaTopbl
KOMMNEeTEHUUN

MokasaTenb oueHnBa-
HWSA — 3HAHWS, YMEHUS,
HaBblkK (BrageHus)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMeTeHUMsA He chopmu-

poBaHa MUWUHUMAaIbHbIV cpeaHuii BbICOKUI
OueHKN chopMMPOBAHHOCTU KOMMETEHLNIA
2 3 4 5
OueHka «Heydoenemeopu- | OueHka  «ydoenemeo- | OueHka «Xopowo» OueHKa «omiu4Ho»
meJsibHO» pumesibHo»
XapakTepucTuka cpopMMpOBaHHOCTM KOMMNETEHLNMN
KomneTeHuuMs1 B MONHOM CdhopmmpoBaHHOCTL CchopmMmnpoBaHHOCTb KOM- CchopmmpoBaHHOCTb KOM-

mMepe He chopMMpoBaHa.
MmetoLumxcsa 3HaHun, yme-
HWI N HaBbIKOB HeJOoCTaTou-
HO ANS peLUeHns npakTuye-
CKUX (NpoghecCcnoHanbHbIX)
3agay

KOMMNETEHLMN COOTBET-
CTBYET MUHMMAIbHbIM
TpeboBaHuaM. Nmeto-
LLIMXCS 3HAHWUI, YMEHUN,
HaBbIKOB B L|eNIOM 0C-
TaTOYHO 4NN peLleHns
npakTudeckux (npodec-
CMOHarnbHbIX) 3agad

neTeHumun B Lenom cooT-
BETCTBYET TpeboBaHuAM.
Mmetoumxcs 3HaHun, yme-
HWI, HAaBbLIKOB N MOTMBa-
LM B LLeNOM JOCTaTO4YHO
0N pelleHns cTangapT-
HbIX NPaKTU4eCcKnx (Npo-
deccuoHanbHbIX) 3agad

NeTeHLUMN NONMHOCTLIO
cooTBeTCTBYeT TpeboBa-
HUsIM. MimetoLumxcs 3Ha-
HWUA, YMEHWI, HaBbIKOB 1
MOTMBaLMM B NOMHOW Me-

pe 4oCTaTovHO Ans peLue-
HUS CNOXHbIX NpaKTuye-
CKuX (NpodpeccrnoHanb-

HbIX) 3agad

dopmbl 1 cpeg-
CTBa KOHTpONs

hopmrpoBaHus
KOMMeTeHunmn

KpuTepumn oueHnanus

-KOMMYHUKAUNOHHbLIX TEXHONOrMn

(hopMaLMOHHO

OlK-1 CnocobeH pellaTtb TUMNOBbIE 3aga4un npodeccuoHanb-
HOW OeATeNbHOCTM Ha OCHOBE 3HAHWUIA OCHOBHbIX 3aKOHOB Ma-
TEMATUYECKUX N €CTECTBEHHbIX HAYK C NMPUMEHEHWNEM WH-

OlMK 1.1 [JeMOHCTpMpYeT 3HaHNEe OCHOBHbIX 3aKOHOB MaTe-

MaTHYECKIX, ECTECTBEHHOHAYYHbIX 1 06LLenpodeccrmoHarnb-

HbIX ANCLMMNMNH, HEOBXOAUMBIX AN PELLEHNst TUMOBbIX 3aaau
B obnacTu arpoHoOMun

MonHoTa 3HaHun

OCHOBHblE 3aKOHbl
MaTeMaTU4eckmx [uc-
LUUNAWH N8 pelleHns
TUMOBbLIX 3aday B CO-
OTBETCTBUU C Ha-
NPaBNEHHOCTbIO  NPO-
deccuoHaneHon aes-
TENbHOCTU

He 3HaeT OCHOBHble 3aKOHbI
MaTemMaTU4ECKUX AUCLMMIIUH
ANS PELUEHUs! TUMOBbIX 3a-
[ay B COOTBETCTBUW C Ha-
npaBneHHOCTbIO Npodec-
CUOHASLHON AeATENbHOCTH

NOBEPXHOCTHO 3HaeT
OCHOBHbIE 3aKOHbI Ma-
TeMaTUYECKVX AUCLMM-

NVH AN peLeHus TMno-
BbIX 3a7@4 B COOTBETCT-

BUM C HanpaeneHHo-

CTbi0 NpoheccroHarb-
HOW AesTenbHOCTH

cBOOOAHO OpUEHTUPYETCS
B OCHOBHbIX 3aKOHaXx ma-

TeMaTUYECKUX ANCLMMIUH
ONS peLleHnst TUNoBbIX
3apay B COOTBETCTBUM C
HanpaBEHHOCTbIO NPO-

deccuoHanbHon gesTens-

HOCTU

B COBEPLUEHCTBE 3HAET OC-

HOBHblE 3aKOHbI MaTeMaTu-

YeCcKNX QUCUUNNVH ANnd pe-
LUEHWs1 TUMNOBbLIX 3aJad B
COOTBETCTBUW C Hamnpas-
TNIEHHOCTbI0 Npodyeccuo-
HanbHOW AesTensHOCTH

BbinonHeHne
1 caaya uH-
avBuAayanbHo-
ro 3agaHus B

Hanuuue yme-

NPUMEHATb OCHOBHbIE

He yMeeT NPpUMEeHATb OCHOB-

cnabo ymeeT npume-

cBOBOAHO yMeeT npume-

B COBepLUeHCTBe yMeeT

BUIe pacyert-

HUN 3aKOHbl MaTemaTude- Hble 3aKOHbl MaTemMaTuye- HSITb OCHOBHbIE 3aKOHbI HSITb OCHOBHbIE 3aKOHbI NPUMEHSITb OCHOBHbIE 3aKO- HO-
CKAX AUCUMNIWH ANS | CKUX AUCLMMNNWMH ANS pelle- maTemaTu4eckunx auc- mMaTemMaTU4eckux AMCLUMM- | Hbl MaTeMaTUYeCKNX ANCLN- aHanuTuye-
peLueHus TUMOBLIX | HWUA TUNOBLIX 3af4a4 B COOT- LUMNIVH ANS peLleHns NVH ANS peLleHns Tuno- NAVH AN peLleHns TUNoBbIX | CKoW paboTbl,
3afay B COOTBETCTBUM BETCTBMM C HanpaBfieHHO- TUNOBLIX 3afa4 B COOT- | BbIX 3aay B COOTBETCTBUM 3ajay B COOTBETCTBUM C KOHTpOIbHas
C  HanpaBfieHHOCTbIO CTbio NpocheccroHansHom BETCTBUM C HanpaBrieH- | C HanpaBfieHHOCTbIO NPo- HanpaBneHHOCTbIO Npodhec- paborta;
npodeccnoHanbHoNn nesiTenbHOCTU HOCTbIO npodpeccro- eccroHanbHou aenTenb- CVOHanbHOW AEATENbHOCTH TecTupoBa-
AesiTenbHOCTU HanbHOW AesiTensbHOCTH HOCTMK Hue, KeWic-

Hanuune HaBbI- HaBblkamy  MpUMeEHe- | He BrnafeeT HaBblkaMu Mpu- cnabo BrnageeT HaBbl- cB06OAHO BrajeeT HaBbl- B COBepLLEHCTBe BrageeT 3adaHus,

KoB (BnapeHue HWS OCHOBHbIX 33KO- | MEHEHUS] OCHOBHbIX 3aKOHOB KaMu NpMMEHEHUs oc- KamMu NpUMEHEHNs1 OCHOB- HaBblKaMV NPUMEHEHMSI onpoc, bece-

OMbITOM) HOB MaTeMaTU4ecKMX | MaTeMaTU4ecKUX QUCLMMNVH HOBHbIX 3aKOHOB MaTe- HbIX 3aKOHOB MaTemMaTu- OCHOBHbIX 3aKOHOB MaTema- na, 3a4éT,
OVNCUMMNMH - Ana  pe- | ANS pelleHns TUMOoBbIX 3a- MaTU4ECKUX ANCLMMIINH YeCKUX AUCLMNANH Ans TUYECKMUX ANCLMNINH NS 3a4éT C oueH-
LLIEeHWS TUMOBbIX 3aAad Aa4y B COOTBETCTBMN C Ha- ONS pelleHnst TUNOBbIX | peLlleHns TUMOBbIX 3a4ay B |  peLleHns TUMOBbIX 3agady B Kow

B COOTBETCTBUM c
HanpaBneHHOCTLI0
npodeccuroHansHom
AesiTenbHOCTU

NpaBneHHOCTbIO Npodec-
CUOHarNbHOM AesTENbHOCTH

3agad B COOTBETCTBUM C
HanpaBneHHOCTLIO Npo-
ceccroHanbHow ges-

TEeJIbHOCTU

COOTBETCTBUM C Hanpas-
NEHHOCTbIO Npodeccro-
HanbHOM AEATENLHOCTM

COOTBETCTBUM C Hanpas-
NEHHOCTbIO NPogeCcCHo-
HanbHOM AeATEeNbHOCTM




Or1K-1 CnocobeH peluatb TUMNOBLIE 3aa4a4n NPogeCCUOHarbHON

AedaTenbHOCTU Ha OCHOBE 3HAaHUM OCHOBHbLIX 3aKOHOB MaTemMa-

TUYECKUX N eCTeCTBEeHHbIX HayK C NPpUMeHeHnem MHdOopmaun-

OHHO-KOMMYHUKAUUOHHbIX TEXHOI0rMnN

OrlK 1.2 WNcnonb3yeT OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYY
HbIX OUCUMNIVH ANS peLleHns CTaHAapTHbIX 3adad B obnactu

arpoHoMUK

MonHoTa 3HaHun

OCHOBHblE 3aKOHbI
MaTteMaTtun4eckmnx auc-
UMNAVH NSt peLueHust
CTaHOapTHbIX 3a4ad B
COOTBETCTBUM C Ha-
npaBneHHOCTbIO  Npo-
deccuoHanbHon aes-
TEeNIbHOCTU

He 3HaeT OCHOBHbIE 3aKOHbI
MaTteMmaTn4eckmnx aucumninnH
ANS peLleHnst CTaHaapTHbIX
3aAav B COOTBETCTBUAM C
HanpaBneHHOCTbI0 Npodec-
CUOHanbHOW AeATeNbHOCTH

NOBEPXHOCTHO 3HaeT
OCHOBHbI€ 3aKOHbI Ma-
TeMaTU4YeCKUX Qucumn-

TNH ANS peLUeHnst CTaH-
OapTHbIX 3a4ady B COOT-

BETCTBMM C HanpasneH-

HOCTbIO npodpeccro-

HanbHOW OEeATENbHOCTH

cBOOOAHO OpUEHTMpYeTCA
B OCHOBHbIX 3aKOHax Ma-

TeMaTUYeCKUX ONCLMNINH
ONsi pelleHnst cTanaapT-

HbIX 3a1a4 B COOTBETCTBUU
C HanpaefeHHOCTbLI MPo-

deccuoHanbHon gesitenb-

HOCTU

B COBEpLLEHCTBE 3HAET OC-
HOBHbIE 3aKOHbI MaTemMaTu-
YECKMX OUCUMNINH ANs pe-
LeHNa cTaHO4apTHbIX 3adad
B COOTBETCTBUM C Harnpas-
TNIEHHOCTbI0 Npogeccuo-
HanbHOWM OEeATENbHOCTH

Hanuuue yme-
HUA

NPUMEHSITb  OCHOBHblE
3aKOHbl MaTemaTtuye-
CKMX OUCUMNMUH  Ons
pelleHuss  cTaHgapT-
HbIX 3a4ay B COOTBET-

He yMeeT NPUMEHSITb OCHOB-
Hble 3aKOHbl MaTemaTuye-
CKMX AMCLUMNIIMH ONs peLue-
HVSA CTaHOAPTHbIX 3aday B
COOTBETCTBMU C Hanpas-

cnabo ymeeT npumMme-
HATb OCHOBHbIE 3aKOHbI
MaTemMaTn4eckmnx guc-
UMnnnH ona peeHna

CTaHOapTHbIX 3a4ad B

cBobogHO ymeeT npume-
HATb OCHOBHbIE 3aKOHbI

MaTtemMaTtnyecknx gucumn-
JIMH OANA pelweHna CtaH-
OapTHbIX 3a4ay B COOT-

B COBEPLLEHCTBE yMeeT
MPVUMEHSITb OCHOBHbIE 3aKO-
Hbl MaTEMaTUYEeCKNX AUCLN-

MAVH ANS pelleHns cTaH-
[JapTHbIX 3a4ay B COOTBET-

CTBUM C HanpaB.reH- TNIEHHOCTbI0 Npodeccuo- COOTBETCTBUU C Ha- BETCTBMM C HanpaBneH- CTBUM C HanNpaBIEHHOCTbIO
HOCTbIO  Mpodoeccuno- HarbHOWM OesTenbHOCTU NpaBfEHHOCTbIO NPOo- HOCTbI0 NpodeccuoHarnbs- npodeccuoHarnbHom aes-
HanbHOW AesTenbHOo- ceccuroHanbHow ges- HOW OeATenbHOCTU TeNbHOCTU
CcTU TENbHOCTU

Hanuuyune HaBblI- HaBblkamMy  MpUMeHe- | He BrageeT HaBblkaMu Npu- cnabo BnageeT HaBbl- cBoboaHO BnageeT HaBbl- B COBEpLUEHCTBE BriageeT

KoB (BnageHue
OnbITOM)

HUA OCHOBHbIX 3aKo-
HOB MaTeMaTU4ecKux
OVCUMNNUH - ana  pe-
LeHuns CTaHOapTHbIX
3afay B COOTBETCTBUM
C  HanpaBfieHHOCTbIO
npodeccnoHanbHom
OesiTenbHOCTU

MEHEHVSI OCHOBHbIX 3aKOHOB
MaTeMaTUYECKMX AUCLMUMINH
AN PELUEHNsi CTaHAapTHbIX
3aay B COOTBETCTBUM C
HanpaeneHHOCTbI0 Npodec-
CUOHambHOW AeATENbHOCTM

KamMun npuMeHeHuns oc-
HOBHbIX 3aKOHOB MaTe-
MaTUYECKUX ANCLMUMIAH

ONA pelleHns ctaHgapT-
HbIX 3aa4 B COOTBETCT-

BMWU C HanpaBneHHo-

CTbt0 NpOgheccroHarb-
HOW OesTeNbHOCTM

KaMu NpuMeHeHns OCHOB-
HbIX 3aKOHOB MaTeMaTu-
YeCKUX OUCLMNAWUH Ans
pelweHnsa ctaHgapTHbIX
3ajay B COOTBETCTBUM C
HanpaBneHHOCTbLIO Npo-

deccuoHanbHon gesTens-

HOCTM

HaBbIKaMy NPYMEHEHNsI
OCHOBHbIX 3aKOHOB MaTeMa-
TUYECKUX AUCLMNINH 4ns
peLUEHNsl CTaHOAPTHbIX 3a-
Jay B COOTBETCTBUN C Ha-
npaBfieHHOCTbIO Npodec-
CUOHanNbHOW AeATENIbHOCTU

BbinonHeHne
1 coava UH-
avBuAayanbHo-
ro 3agaHuvs B
BUAE pacyeT-
HO-
aHanuMTnye-
ckow paboTbl,
KOHTpOMbHasi
paborTa;
TecTupoBa-
Hue, Kelnc-
3apaHus,
onpoc, 6ece-
na, 3a4éT,
3a4€T C OLeH-
Kowm




OnucaHue nokasartenen

KputepueB U LWIKan oueHnBaHuUA U aTtanoB q)OpMVIpOBaHVIFI KOMneTeHUUn B pamMKax gucumninuHbl

MHpekc n Ha-
3BaHNe Komne-
TeHuun

Kog nHaukaTopa goc-
TUXKEHWIN KOMMNETEH-
uum

YpOoBHU CChOPMUPOBAHHOCTMN KOMNETEHLMIA

dopmbl 1 cpeacTea
KOHTpOns hopmu-
poBaHus KoMne-

TEHLMN

KOMMNeTeHUUs He chopMmpoBaHa

MUHUMaIbHbIN cpeaHumn BbICOKWIN

OueHku cgop

MWPOBAHHOCTHU KOMNeTeHumn

He 3ayteHo

3a4yTeHo

XapakTepucTumka c

(hOPMMPOBAHHOCTY KOMMETEHLM

KomneTeHuusi B NonHom mepe He

1. ChopMmpoBaHHOCTb KOMMNETEHLUM COOTBETCTBY-
eT MUHUMarnbHbIM TpeboBaHusIM. Mimerowmxcs 3Ha-

KOMMYHUKAUUOHHbIX TEXHOJ10TNN

HUN OCHOBHbIX 3aKOHOB MateMaTu4eCknx n ecte-
CTBEHHbIX HayK C NpuMeHeHnem I/IHCbOpMaLIMOHHO-

OrMK-1 CnocobeH peluaTb TMMNOBbLIE 3ag4a4yn Npo-
deccrmoHanbHoOM AesaTenbHOCTN Ha OCHOBE 3Ha-

OlK 1.1 [JeMOHCTpUpyeT 3HaHUEe OCHOBHbIX 3a-

KOHOB MaTeMaTUYECKNX, ECTECTBEHHOHAYYHbIX U

o6LwenpodeccrmoHarnbHbIX AUCUMUMIUH, HEODXO-

OVMbIX NS pelleHns TUMNoBbIX 3a4ay B obnactu
arpoHoMum

WHamkaTopbl e CCb?pMMpOB?Ha. Nmetowmxcs 3Ha- N 1
KOMMAETEH- MokasaTens oueHNBaHNs — 3Ha HWi1, YMEHMI 1 HaBLIKOB HEJoCTa- HUI1, YMEHMI, HABLIKOB B LIENOM JOCTATOYHO ANs
U HUsI, YMEHWSI, HaBbIKM (BMAAGHNSA) | TouHo Aist peLLeHIst MPaKTUHECKIX peLueHus NpakTu4eckux (MpodeccroHanbHbIX) 3a-
(npodbeccunonanbHbIX) 3apad aau.
2. ChopMUPOBaHHOCTb KOMMETEHLIMM B LIESNIOM CO-
oTBeTCTBYeT TpeboBaHUAM. ViMetoLwmxcs 3HaHun,
YMEHWI, HaBbLIKOB U MOTVBaLIMK B LIENOM AOCTaTOY-
HO ANSA peLleHns CTaHAapTHbIX NPakTU4eckmx (npo-
deccroHanbHbIX) 3agaq.
3. CchopMUPOBAHHOCTb KOMMETEHLMW MOSTHOCTbLIO
cooTBeTCTBYeT TpeboBaHnAM. metomxcsa 3HaHui,
YMEHWI, HaBbIKOB U MOTVBALMK B MOMHOWN Mepe
[0CTaTOMHO ANSA PELUEHNs CNOXHbBIX MPaKTUHECKNX
(npodheccuoHanbHbIx) 3agad.
KpuTepumn oueHnBaHus
MonHoTa OCHOBHbI€ 3aKOHbl MaTemMaTuye- He 3HaeT OCHOBHble 3aKOHbl MaTe- | 3HaeT OCHOBHble 3aKOHbI MaTeMaTU4YecKux AUCL-
3HaHUI CKVX AVCLMMIVH ANS peLleHnst MaTUYECKUX AVCLMMNWH ANS pelle- | MNVH ANna pelleHWst TUNOBbIX 3aJayv B COOTBETCT-
TUNOBLIX 3aJay B COOTBETCTBUU HWSI TUNOBbLIX 3a4a4y B COOTBETCTBUM | BUM  C HaMpaBIIEHHOCTbIO NPOdeCcCUMOoHanbHOM
C HanpaBreHHOC C HanpaBreHHOCTbI0 Mpodeccuo- | AeATenbHOCTU
Tbl0 Npod)eccHoHanbHON Aesi- | HanbHOW AeATENbHOCTM
TeNbHOCTM
Hanunuve NPUMEHSITb  OCHOBHblE  3aKOHbl | He ymeeT npVMEHsiTb OCHOBHble | YMeeT NpUMEHSTb OCHOBHbIE 3aKOHbI MaTemaTtu-
YMEHW MaTeMaTUYeCKUX AUCLMMNMH ANS | 3aKOHbl MaTeMaTUYeCcKUX AUCLMUMIH | YeCKUX AUCLUMNINH ANS pelleHns TUMNoBbIX 3aday B
peLleHns TUMOBbIX 3afay B COOT- | ANSA pelleHVst TUMOBbIX 3a4ay B CO- | COOTBETCTBUM C HampaBIieHHOCTbIO npodeccro-
BETCTBMM  C HanpaBfIeHHOCTbIO | OTBETCTBUM  C HAMpaBMEHHOCTBIO | HanbHOW AEATENbHOCTM
npogeccroHanbHON AesaTenbHo- | NpodeccuoHanbHow esTenbHOCTU
ctn
Hanunuve HaBblkamy MpUMeHeHus OcHOB- | He BnageeT HaBblkaMu NpuMeHeHus | BnageeT HaBblkaMu MPUMEHEHUSI OCHOBHbIX 3aKo-
HaBbIKOB HbIX 3aKOHOB MaTemMaTU4ecKkuMX | OCHOBHbIX 3aKOHOB MaTeMaTU4YecKUX | HOB MaTeMaTU4YeCKUX AVCLMMNWH ANS peLueHust
(BnapeHve AVCUMNAMH ONSt PelleHns TUNOo- | AMCLUMNAMH ANS pelleHust TUMOBbIX | TUMOBbIX 3a4ay B COOTBETCTBUM C HamnpaBreHHO-
OMbITOM) BbIX 3ada4y B COOTBETCTBMM C | 3ad4ay B COOTBETCTBMM C HampaB- | CTblo NpodecCMoHanbHOM AesTenbHOCTH
HanpaBMeHHOCTbIO  NPOdEeccHo- | NEHHOCTbIO npodeccroHanbHow
HasbHOW AesTenbHOCTH AeaTenbHOCTU

BbinonHeHve u caa-
ya MHAMBMAYyanbHo-
ro 3agaHusi B BUAe
pacyeTHO-
aHanMTU4ecKon
paboTbl, KOHTPOMb-
Has paboTa;
TecTMpoBaHue, on-
poc, becena, keuc-
3aQaHus, 3a4érT,
3a4€T C OLeHKOW




OlK 1.2 Ncnonb3yeT OCHOBHbIE 3aKOHbI ecTe-

CTBEHHOHay4HbIX AUCUMNINH ONA pelleHna

CTaHAapTHbIX 3adad B obnactu arpoHomMuun

MonHoTa
3HaHUN

OCHOBHblEe 3aKOHbl MaTemMaTtTunye-
CKMX OUCUMMNNWH ANA  peLueHus
cTaH4apTHbIX 3afay B COOTBETCT-
BUN C HanpasJieHHOCTbO Mpo-
deccrmoHanbHoW AeATenbHOCTH

He 3HaeT OCHOBHble 3aKOHbl MaTe-
MaTUYECKUX AUCUMNNUH ANst pelle-
HWUA CTaHOapTHbIX 3af4ay B COOTBET-
CTBMM  C HarpaBIiEHHOCTbIO MpPo-
eccrmoHanbHou AeATenbHOCTN

3HaeT OCHOBHbIE 3aKOHbl MaTeMaTUYeCcKnx AncLn-
NNWH ANsi pelleHns CTaHdapTHbIX 3agady B COOT-
BETCTBMM C HanpaBleHHOCTbIO MpodheccroHarb-
HOW OeATENbHOCTH

Hanuune
yMeEHUi

NPYMEHSITb  OCHOBHbIE  3AKOHbI
MaTtemaTuyecknx AUCUMNIVH Ans
pelleHns CcTaHdapTHbIX 3adad B
COOTBETCTBUM  C HamnpaBfeHHo-
CTbl0 MpodeccuoHanbHoOn Aaes-
TEnbHOCTU

He ymeeT npuMEHSITb OCHOBHbIE
3aKOHbl MaTeMaTUYECKUX OUCUMMNIIVH
ONS pelleHnst CTaHgapTHLIX 3a4a4y B
COOTBETCTBUM C HaMpPaBreHHOCTbIO
npodeccroHanbHoON AesTeNbHOCTU

YMeeT NpPUMEHSITb OCHOBHbIE 3aKOHbI MaTeMaTu-
YEeCKMX AMCUMNIMH ANsi pelleHvs CTaHZapTHbIX
3a/ja4 B COOTBETCTBMM C HarpaBfieHHOCTbIO Npo-
eccroHanbLHON AesiTeNbHOCTU

Hanuune
HaBbIKOB
(Bnagexve
OnbITOM)

HaBblkaMW MPUMEHEHUSI OCHOB-
HbIX 3aKOHOB MaTeMaTUu4yecKux
OVCUMNIIVMH ANSA pelUueHns CcTaH-
[apTHbIX 3ag4ady B COOTBETCTBUM
C HanpaBneHHOCTbIO Mpodyeccuno-
HanbHOW OeATENbHOCTH

He BnageeT HaBblkamy MpUMeEHeHWs
OCHOBHbIX 3aKOHOB MaTemMaTu4ecKmx
OUCUMNNWH AN peLleHust cTaHgapT-
HbIX 3aja4y B COOTBETCTBUM C Ha-
NPaBNEHHOCTbI0 NPOJECCUOHANBHON
nesiTenbHOCTU

BnageeT HaBblkaMy NMPUMEHEHWNSI OCHOBHbIX 3aKO-
HOB MartemMaTudeCkux OAuCUuMnInH Ong pelleHuns
CTaHOapTHbIX 3a4adY B COOTBETCTBMM C Hanpas-
NEHHOCTbIO NPOECCUOHANBLHON AEATENBLHOCTH

BbinonHeHve v caa-
ya MHAMBMAOyanbHo-
ro 3afjaHus B BUAe
pacyeTHO-
aHanMTU4ecKon
paboTbl, KOHTPOMb-
Hasi paboTa;
TEeCTMpOBaHuWe, on-
poc, 6ecena, kenc-
3apaHus, 3a4erT,
3a4€T C OLEHKOW




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-

UUMJIUHDbI

2.1 Opl’aHVI3aLI,I/IOHHaFI CTPYKTYypa, TPygOoeMKOCTb U MnMJ1iaH n3ydeHmna OuCUunniivHbl

TpyaooemkocTb, Yac
Bug y4ebHon paboTbl OYHas
¢dopma
Ne cem. - 1 Ne cem. - 5
1. AyanTopHbIe 3aHATUA, BCEro 42 42
- nekunu 20 20
- NpaKTUyeckme 3aHaTus (BKNYas ceMUHapbl) 20 20
- nabopaTopHble 3aHATUSA 2 2
2. BHeayauTopHasi akageMuyeckas pabora 30 30
2.1 ®ukcumpoBaHHble BUAbI BHEAYANMTOPHbIX CAMOCTOATENbHbLIX paboT: 10 10
BbinonHeHve n coada MHAUBMAYanNbHOrO 3ajaHusi B BUAE PAacyETHO - aHanuTuye- 10 10
ckon paboTbl
2.2 CamonofroToBKa K aygUTOPHbIM 3aHATUAM 15 15
2.3 CamonoparoToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-OLIeHOYHbIX Mepo-
NPUATUAX, MPOBOAMMBIX B paMKax TEKYLLEro KOHTPONSA OCBOEHUS OUCLUNNNHBI (3a 5 5
UCKITIOYeHUEeM y4YméHrHbIx 8 nn. 2.1 — 2.2):
3. NMonyyeHue 3a4éTa NO UTOram OCBOEHUSI AUCLIUIMIINHDI + +
Yachbl 144
OBLUAA TpyaoeMKoCcTb AUCLUNIIUHDI: 3aueTHLIE eAVANLE! 1
lMpumeyvaHue:
*— cemMecmp — aAnAa OYHOM N O4HO-3a04HOM (‘bOprI OGyHeHMﬂ, Kypc — ana 3a04HOMN (t)OprI OGyHeHVIFl;
** — KP/KI, pedepara/acce/npeseHTaumm, KOHTPOSbHOM paboTbl (Ans obyyatowmxcst 3a04HoN hopMbl 06yHeHUs1), pacHeTHO-
rpadmyeckon (pacyeTHO-aHanMTUYeCckon) paboTbl 1 ap.;

2.2. YkpynHéHHas cofepxaTtenbHas CTPyKTypa y4eGHOoW AMcUMnnnHbl 1 06Llas cxema eé peanusauum B y4e6GHOM npo-

uecce
TpyOooemKoCTb pasferna u ee pacnpegeneHue < & E
no Bmgam y4yebHon paboTbl, Yac. - -8- z
AyautopHas paboTta BAPO o g < o 5
—_
3aHATNA = R
Jo I = %2
) S @ Z S s 3 d
Homep 1 HavmeHoBaHne © o ) o g 523
pasgena AMCLUUNIMHbI. = < s = 2 % ~ o 2 5| 3 g %
YKpYMHEHHbIe TeMbl paszena 3 = S188| & S l232>82| 55
S 3 = | z8| F 0 |85/ aZowm| £E238
o m [} s © ) o = S S
S E X Q S °Og 2 IQ
22 o o e acf 2
© Q O § (= o Q@
D‘E/ © I Z 9
c = © S o &
Z3
2 3 4 5 6 7 8 9 10
OuHasa popma o6Gy4eHus
AHanumuyeckasi 2eomMempusi ¢ 3/71eMeH-
mamu fuHeliHOU ani2ebpbi
1.1. BnemeHTbl NnHeHon anrebpbl
1 = P 32 20 10 10 - 12 4 OlnK-1
1.2. OnemeHTbl BEKTOPHON anrebpbl =
1.3. AHanuTnyeckasi reomeTpusi Ha MIOCKo- S
CTU 1 B MPOCTPaHCTBE S
OcHO8bI MameMamu4ecKo20 aHau3a ]
2.1. BBegeHue B MaTeMaTU4ECKUA aHanm3 ,g
2.2. MNMpegen n HenpepbIBHOCTb PYHKUMMK o
2 OEeNCTBUTENbHON NEpEMEHHOW 34 29 10 10 2 12 4 © OMK-1
2.3. [OuddepeHumanbHoe  ncuUCreHue é
PYHKLMM OQHOW NepeMeHHON 54
2.4. WHTerpanbHoe ucuncneHve qyHKUMmn =
OAHOW NePEMEHHOMN ‘%
O6biKkHOBeHHbIe AughhepeHyuanbHbIe 5
ypaeHeHusi =2
3.1. QuddepeHumanbHble ypaBHeHus. OO6- 5
LUMe W YacTHble pelueHus, 3agaya Kowum =
3 | 3.2. OuddepeHumanbHble ypaBHeHus nep- | 32 20 10 10 - 12 4 %’ OrK-1
BOro nopsiaka T
3.3. OudpepeHumanbHble ypaBHEHWUS BTO- g
poro nopsigka C MOCTOSIHHbIMK KO3dhhuL M- =
eHTamu 3
HuckpemHass Mamemamuka =
4 4.1. QnckpeTHas maTtemaTunka 20 8 4 4 - 12 4 OrK-1
Teopusi eeposimHocmel ¢ afileMeHmamu
5 PUA Gep ! 26 | 14 | 6 | 6 | 2 | 12| 4 ONK-1
mMamemamuyeckol cmamucmuku




5.1. CnyyaviHble cobblTus
5.2. Cny4yaiHble BENUYMHbI
5.3. MatemaTnyeckas ctaTucTmka

MpomexyToyHas atTectauus 3auért/
X X X X X X X 3averc
OLIEHKOW

WUToro no gaucumnnuie | 144 84 40 40 4 60 20

3. O6wue opraHM3aLMoOHHbIe TpeboBaHUA K y4ebHoM paboTe oby4atloLlerocs
3.1. OpraHusauus 3aHATUI N TpeboBaHUsA K yuebHOM paboTe obyuarowerocs
OpraHusaums 3aHaTM MO AUCLMNIIMHE HOCUT LMKNMYeckuin xapaktep. Mo pasgenam npegycmoTtpeHa
B3aMMOYBsi3aHHas Liernoyka y4ebHbix paboT: nekums — camoctoaTensHas pabota oby4vatowmxca (ayamtop-
Hasi 1 BHeayauTopHasi). Ha 3aHaTusAX cTygeHyeckas rpynna nornyyaet 3agaHus 1 peKoMeHgauum.
[ns cBoOeBpeMEeHHON MOMOLM OByYarWwmMMca Npy M3YyYEeHUU OUCUUNMMHBI Kadhedpon OpraHM3ylTcs
VHAMBUAYanbHbIE M FPYNMNOBbIE KOHCYNbTALUK, yCTaHABNMBAETCHA BPEMs NpYeMa BbINOMHEHHbIX paborT.
YunTtbiBad cTaTyC AOWCUMMINMHBI K €€ W3YYEeHMIO MpeabsBhsioTcs crneaylowune OpraHu3auMOoHHbIe
TpeboBaHus;:
- obs3aTtenbHOe noceleHre 0byyaLwmMMcs BCeX BUAOB ayaUTOPHbIX 3aHATUNR;
- Be[EeHWe KOHCMEKTa B XOA€E NEKUMOHHBLIX 3aHSATUI;
KayeCTBeHHasi caMoCTosTerNbHasi MOArOTOBKA K MPaKTUYECKMM 3aHATUSIM, akTUBHasi paboTa Ha HuX;
- aKTUBHasi, PUTMUYHas caMoCTosiTeNnbHasi ayauTopHasi U BHeayauTopHas paboTta obyuyatolerocs;
CBOEBPEMEHHas! caava NpenofaBaTesniio OTYETHbLIX AOKYMEHTOB MO ayauUTOPHbLIM U BHEAYAUTOPHbLIM BU-
aam pabor;
- B CInyyae Hanmums nponyLeHHbIX 00yYatloLWwmnMcs 3aHATUAM, He06XoAMMO NOMYYMTb KOHCYNbTaL Mo
no NoAroToBke N 0YOPMIIEHNIO OTAENbHBIX BUAOB 3a4aHWUi.
[ns ycnewHoro ocBOEHMS AWCUMNIUHBI, obyvatowemycs npegnaratTcs y4ebHo-nHOPMaLMOHHbIE
WCTOYHMKMN B BUZe y4ebHon, yieOHO-MeTOaNYECKOW NMTepaTypbl MO BCEM pasgenam.

4. JleKUMOHHbIe 3aHATUA

D,J'Iﬂ n3yvarowmx aucunniimHy YMTaroTca Jnekumm B COOTBETCTBUM C NITaHOM, npeacraBiieHHbIM B Tabnumue 3.

Tabnuua 3 - JIeKUMOHHBIN KypC.

TpyooemkocTb
Ne no pasgeny,
Hac. MpuMeHsieMbIe HTe-
o < Tema nekuun. OCHOBHbIE BOMPOCHI TEMBbI pakTuBHbIE (HOPMbI
[} 5 06y4eHus
= Z O4YHasa hopma
®©
|y

o
1 2 3 4 5

Tema: AnemeHmbI NUHeliHOU an2ebpbi

1) MaTtpuubl n onpegenutenu. Jlenctsmsa Hag Matpuuamm
2) O6patHas maTpuua. PaHr matpuubl

1-2 | 3) MeTvodbl pelleHUs CUCTEMbl JUHENHbIX YpPaBHEHWI: 4
MaTpu4HbIn MeToa, dopmynbl Kpamepa

4) MeToAbl peLleHUs CUCTEMbl TMHEWHbIX YPaBHEHWN:
meTop Maycca

Tema: AnemeHmbI eKMOPHOU anzebpbi

1) [poekTMpoBaHWe BEKTOpPa Ha OCb

3.4 2) BekTopHOE NponsBefeHVe BEKTOPOB

1 3) CmelwaHHOe nNpousBegeHne BEKTOPOB

4) NpyMeHeHNE CKamnspHOro, BEKTOPHOrO W CMELLUaHHOro
Npou3BefeHNs BEKTOPOB NpW peLleHun 3agad

Tema: AHanumu4eckasi 2eoMempusi Ha NJ1IOCKocmu u 8
npocmpaHcmee

1) YpaBHeHVWs nWHWIA BTOPOrO MOPsSiAKa Ha MMAOCKOCTU
(annunc, rmnepbona, napabona)

Jlekumsa — Busyanmsa-
uus (2 yaca)

Jlekums c 3annaHu-
4 pPOBaHHbIMM OLIMOKa-
MU (2 yaca)

MpobnemHas nekuuna

5 = = 2
2) CsoncTBa NIMHUIA BTOPOro Nopsifika Ha MiockocTu (2 vaca)
3) NnockocTb
4) MNMpsamas B NpocTpaHCcTBe
5) NoBepxHOCTM BTOPOro nopsigka
Tema: BeedeHue 8 Mamemamu4ecKuli aHanu3s
1)®yHkums. O6nactb onpegenexus. CnoxHble 1 oBGpaTHble

6 yHKuMK. padunk dyHKUNK. 2

2 2)Yucnosble nocnegosaTenbHocTU. MNpeaen YMcnoBom

nocnegosaTenbHOCTU

7 Tema: lpeden u HenpepbiesHOCMb hyHKUUU Oelicmeu- >

meJsibHOU nepemMeHHoU

10




1)Mpenen yHKUMM B Touke U B BECKOHEYHOCTW.
BeckoHeyHO Manble U 6GeckoHeyHo Gonbluve YHKUMK.
CBoiicTBa npegeros.

2)HenpepbiBHOCTL (hyHKUMM B ToUKe. TOUKM paspbiBa, UX
knaccudpumkaumsi. CpaBHeHne pyHKUNA. DKBMBANEHTHbIE
YHKLMN.

8-9

Tema: JugppepeHyuanbHoe ucyucrieHue ghyHKyuu ooHoul
nepemMeHHoU

1) TlNpounssogHas dyHKLMM

2) [paBuna HaxoxaeHnst NPON3BOAHOMN.

3) Cnocobbl anddepeHumpoBanus. Mpasuno Jlonutans.

4) Bapayn Ha npumeHeHue npoumsBoaHOW. VccnegoBaHue
PYHKLMM C MOMOLLIBIO MPOU3BOAHbIX Y NOCTPOEHME rpaduka.

5) lMNpousBogHas HesaBHONM yHKUMK. Jlorapudmmnyeckoe
anddepeHUnpoBaHue

6) OuddepeHunan yHKLMKN, ero reoMeTpPUYECKNA CMbICH U
cBoicTBa. NMpuMeHeHne guddepeHumnana B NpUBNMKEHHbIX
BblYMCNEHUAX

10

Tema: HHmMezpanbHOe ucqucneHue yHKUUU OOHoOU
nepemMeHHoU

1) CaonctBa HeonpedernieHHoro wHTerpana. Tabnuua
OCHOBHbIX MHTErpanos.

2) MeToabl  MHTErpupoBaHusi: 3amMeHa MNEepPEMEHHON,
WHTErpUpOBaHMNE No YacTsaMm

3)  WHTerpupoBaHne apobHO-paumoHanbHbIX YHKLUIA

4)  WHTerpvpoBaHWe  TPUTOHOMETPUYECKUX  (DYHKLUUN.
VIHTerpmpoBaHune nppaumnmoHanbHbiX QYHKUWA.

5)  OnpegeneHHbIV MHTErparn, ero reoMeTpu4eckMin Cmbicr
n ceorictBa. Popmyna HbtoToHa — JlenbHuuUa.

6) [eomeTpuyeckue NPUNoXeHns onpegeneHHoro
nHTerpana. HecobcTBeHHbIe nHTErpansl

11

Tema: JughhepeHyuanbHble ypasHeHuss. Obwue u ya-
CMHble peweHust, 3a0a4a Kowu

1) OudbcbepeHumanbHble ypaBHEHWUS: OCHOBHbIE MOHATUSI U
onpegeneHus

2) O6wwe 1 YacTHble pewenus. 3agaya Kowwum

Jlekumsa — Busyanmsa-
uma (2 vaca)

12

Tema: [uphepeHyuansHbie ypasHeHUs nepeo2o rnopsio-
Ka

1) HenonHble aunddepeHunancHble YypaBHEHUSI NEPBOro
nopsiaka

2) OdunddepeHumnancHble ypaBHEHUS C pasgensowumucs
nepeMeHHbIMU

3) OgHopoaHble ypaBHEHWsI NEPBOro Nopsiaka

4) NnHenHble anddpepeHumnanbHble  ypaBHEHWA  MEpPBOro
nopsiaka

13-
15

Tema: [ugpghepeHyuanbHblie ypasHEHUsI 8MOpPO20 [10-
psiOka ¢ MOCMOsIHHbIMU KO3ghchuyueHmamu

1) OuddepeHumanbHble  ypaBHeHUst BTOPOro  Mopsiaka,
JonyckaroLime noHmwKeHne nopsgka

2) INuHelHble AandpdpepeHUmantHble  ypaBHEHWS BTOPOro
nopsigka: ogHopogHble. Obuee pelleHve

3) NuHeliHble auddepeHumancHble  ypaBHEHUs BTOPOro
nopsiaka: HeoAHOPOAHbIE

4) PelweHve NMHEHoro HeoaQHoOPOAHOro
AnddepeHUManbHOro  ypaBHEHUsI  BTOPOro  rnopsiaka
MeTOAO0M BapuaLmny MPOU3BOSIbHbLIX MOCTOSHHbBIX

5) PeleHne nuHeiHoro HeoAHOPOAHOIO
anddepeHunansHOro ypaBHeHNst BTOPOro nopsiaka ¢
npaBoW YacTbio cneumanbHOro BMaa.

6) MNpakTnyeckoe NpuMeHeHve

16-
17

Tema: [luckpemHasi MamemMamuka

l) BbickasbiBaHus. OCHOBHbIE NOrMYECKME onepauuu.

2) TMocTpoeHne Tabnuu UCTUHHOCTU A1t (POPMYI NOMMKK

Jlekunsa — Bu3yanusa-
umsa (2 vaca)

18

Tema: Cny4aliHble cobbimusi

1) SnemeHTbl KOMBMHATOPUKA: KOMBWMHALMU C NOBTOPEHUSIMU
1 6e3 NOBTOPeHU (NepecTaHoBKM, pasMeLleHnsl, coyeTaHns)

2) MNprMeHeHne opmyn KOMBUHATOPUKU

3) Mpeamet Teopun BeposiTHocTel. WcnbiTaHne, cobbiTve.
Knaccudukaums cobbitui

4) Knaccuyeckoe onpegefieHMe BeposiTHOCTW, CBOWCTBa

11



BEPOSITHOCTU
5) OtHocuTenbHas yacTtoTta. CtaTucTudeckoe onpeneneHue
BEPOSITHOCTU
6) TeopeMbl CIOXEHNSI U YMHOXEHWSA BEPOATHOCTEWN
7) NosTopHble ucnbitaHus. Popmyna bepHynnu
8) Teopema [lyaccoHa
9) JlokanbHas TeopeMa Jlannaca
10) UHTerpanbHasa Teopema Jlannaca u ee cneacTeus
Tema: Cny4aliHble 8eJIUYUHbI
1) CnyyaitHas BenuumHa. 3akoH pacnpegeneHus AMCKpeTHOM
Cny4yanHou BENUYUHBI.
2) YucnoBble  XapakTEPUCTUKU  OUCKPETHOW  CriyyaiiHoii
BEMWYMHbBI, X CBONCTBA
3) HenpepbiBHasi criyyanHaa BenuumHa. WHTerpanbHas
anddepeHumnansHas dyHKUMM pacnpeaeneHus, nX
19 | croiicraa. 2
4) Yucnosble XapaKTEPUCTUKM HEMPEPbIBHLIX  CRyYanHbIX
BEMUYUH
5) PaBHOMepHOe pacnpegeneHve
6) XapakTep1CcTuK/1 paBHOMEpPHOro pacnpegeneHust
7) HopmanbHoe pacnpegeneHue
8) XapaKTepncTVKM HopMasbHOro pacnpegeneHus
Tema: Mamemamudyeckass cmamucmuka
1) MpegmeT w 3agauM  MaTeMaTUYEcKoW  CTaTUCTUKM.
FeHepanbHass M BbIGOPOYHAsS COBOKYMHOCTU. BbiGOpOYHBbIN
meTod. BapraunoHHble pagpbl, NONUIOHbI, TMCTOrPaMmbl
2) BblGopouHble XapaKkTepucTukm CTaTUCTUYECKOro
pacnpegeneHus. CpenHue BEMUYUHbI: cpenHsas
apudmeTmyeckasn (npoctas M B3BeLIEeHHas), Moda, MeauaHa.
20 | XapakTtepucTukm Bapmaumu: pasmax, aucnepcus, 2
cpefHeKkBagpaTnyeckoe OTKIMOHEHWE, ko3 puruneHT
Bapvauum
3) OueHka napaMeTpoB reHepanbHOW COBOKYMHOCTM MO
OaHHbIM  BblGOpkK. ToOYeuHble OLEHKW, WX CBOMCTBA.
MHTepBanbHbIe OLEHKM
4) MNpoBepka rMMNOTE3bl O HOPMAanbHOM pacnpeaeneHun
npu3Haka
O6Lwasn Tpya0eMKOCTb JIeKLLMOHHOIO Kypca 40 X
Bcero nekuun no gucumnnuHe: | 4ac. /13 HUX B MHTEPaKTUBHOW hOpME: yac.
- OYHas popma 0byyeHus 40 - OYHas popma 0byyeHus 10
lMpumeyaHus:

- MaTepuanbHO-TEXHNYECKOoe obecrneyveHne NeKUNOHHOTro Kypca — CM. an/IﬂO)KeHI/Ie 6;

- obecneyeHre NEKUMOHHOIO Kypca y4ebHol, yuebHO-MeToAMYEeCKon NUTepaTypon U NHLIMU BUBNMOTEYHO-MHDOPMALMOHHBIMM

pecypcamu 1 cpeficTBamy obecneyeHus obpasoBaTesibHoro npouecca — cM. Mpunoxexus 1 m 2.

nvue 4.

5. I'Ipalcmqecme n na60paTop|-|b|e 3aHATUA NO AucumniinHe n NoAroToBKa K HUM

npaKTVI‘-IeCKVIe 3aHATUA MO KypCy NpoBOOATCA B COOTBETCTBUU C MMaHOM, NpeacTraBsieHHbIM B Tab-

Tabnuua 4 - MNMpyMepHbI TEMaTUYECKWI NNaH NPaKTUYECKUX 3aHATUIA MO pasgenam y4ebHOoM UCLUNINHBI

Homep TpyaooémkocTb
T no paspeny, Wcnonbayemble  |Cesib
T®| ® ema 3aHATSA WHTEPaKTUBHbIE |3aHsTVSA
cc| =
% g % ounast dopma hopmbl ¢ BAPO*
o 3]
1 2 3 5 6
1 OenictBua Hap matpuuyamu. ObpaTtHas matpuua. Pawr
maTpuLpl
1 MeTogab!l peLueHns cucTeMbl IMHEVHBIX YPaBHEHWIA: METOA
aycca
lMpoekTvpoBaHne BekTopa Ha ocCb. [lpumeHeHne ocn
1.| 2 |ckanspHOro, BEKTOPHOINO W CMELUaHHOrO MpOWN3BEAEHMS
BEKTOPOB Npw peLLeHun 3agad
> YpaBHEHNst NWHWA BTOPOro MNopsigka Ha MI0OCKOCTM
(annunc, runepbona, napabona)
3 |YpaBHeHVs NN10CKOCTW B NMPOCTPAHCTBE, WX B3aMMOCBSI3b
4 |YpaBHeHWs NpsiMoN IMHWM B MPOCTPaHCTBE KoHTekcTHOe
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ob6y4yeHne

MoBepXHOCTM BTOPOro nopsigka

Pa6oTa B rpynnax

Mpegen dyHKUMM B TOYKE M B BECKOHEYHOCTW.
BeckoHe4yHo Manble n 6eckoHeyHo Gonblune YHKUMN.
CaowicTBa npeaenos.

HenpepbiBHOCTb DYHKUMKM B TOYke. TOYKM paspbiBa, WX
knaccudukaums. CpaBHeHVe yHKUMN. SKBUBANEHTHbIE

PYHKUMN.

WccnenoBaHne yHKUMM C MOMOLLBIO MPOU3BOAHBLIX U
NOCTPOEHWE rpaduka.

3ameHa nepemMeHHOM W MHTEerpuMpoBaHMe No 4YacTaMm B
HeonpegenéHHoOM uHTerpane

WHTerpupoBaHve ApobHO-paumoHanbHbiX (yHKUMIA

WHTerpmpoBaHue TPUrOHOMETPUYECKUX OYHKUMNA.
VIHTerpmpoBaHune nppaumoHanbHbiX QYHKUUA.

OnpepenéHHbln  nHTerpan, ero cBouctBa. dopmyna
HbtoToHa — JlenbHuuya. 3ameHa nepemeHHONn w
WHTErpnpoBaHMe No 4YacTaM B onpefenéHHOM nHTerpane

MeToa B3anmHomn
NpOBEPKU

10

"eomeTpunyeckue NPUNOoXeHns onpeaenéxHHoro
nHTerpana. HecobcTBeHHbIE nHTErpasl

ocn

11

HenonHble auddepeHUnancHble ypaBHEHWS MNepBOro
nopsigka.

11

JnddepeHumansbHble  ypaBHEHWs C  pasgensaoLlmMucs
nepemMeHHbIMU

12

OpHopoaHble ypaBHEHMS MEPBOro nopsigka

12

JlnHenHble gudpdepeHUnanbHble  ypaBHEHUS NepBOro
nopsigka

13

OucbdepeHumnanbHble  ypaBHEHUS BTOPOro  NOpsiaKa,
OOMycKalLme NOHMXKEHNe nopsaka

13

JInHenHble anddepeHumnansHble  ypaBHEHUSs BTOPOro
nopsigka: ogHopogHble. Obuee pelleHve

14

PeleHve NMHENHOTO HEeOAQHOPOAHOrO
AndbdepeHUMansHOro  ypaBHEHUS  BTOPOro  Mopsiaka
MeTOAO0M BapuaumMy MPOU3BOSIbHBIX MOCTOSHHBIX

15

PelwweHne TNIMHENHOro HeogHOpPOOHOro
AndepeHumansHOro  ypaBHeHUss BTOpPOro nopsgka ¢
npaBom YacTbio crneumanbHoro Buaa

ocn

16

BbickasbiBaHusi. OCHOBHbIE NOrMyeckue onepaumm

MeTopn B3anmHown
NnpoBepKM

17

MocTpoeHune Tabnuy UCTUHHOCTK Ans d)opMyn JTOMNKn

ocn

18

CnyvaviHble  cobbiTns.  3nemeHTbl  KOMOUHaTOPWKK:
KOMOMHaUMM C NOBTOPEHUSMW U ©6e3 MOBTOpPEHUI
(nepecTtaHoBKM, pasmelleHus, codeTaHus). [NpumeHeHne
dopmMyn kombuHaTopukn. CriydanHble cOObITUSI: TEOPEMbI
CINOXEHUS N YMHOXEHNS BEPOSTHOCTEN

MoBTopeHue wucnbiTaHun. ®opmyna bepHynnu. Teopema
lMyaccoHa

18

JlokanbHasi u HTerpanbHas TeopemMa Jlannaca

19

CnyuvaviHas BenuynHa. 3akoH pacnpeneneHus
ONCKPETHOM cny4arnHom BENUYNHBI. Yuncnosble
XapakKTEPUCTUKN [OMCKPETHOW CRy4YamHOW BenWYMHbI, WX
CcBOMCTBA

19

HenpepbiBHasg cnyyamHas BenuuunHa. WHTerpanbHas u
andpdepeHumansHaa  QYHKUMKM  pacnpegeneHns,  ux
cBoncTBa. YucnoBble XapakTEPUCTUKM  HenpepbiBHbIX
Cny4anHbIX BENUYMH

OpraHusauus
paboTbl
obyvaroLerocs-
KOHCYInbTaHTa

20

PaBHOMepHOe pacnpefeneHune 1 ero xapakTepucTuku.
HopmanbHoe pacnpeaerneHue.

ocn
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Mpeomer w©  3agaunm  matemMaTtM4eckon  CTaTUCTUKW.
"eHepanbHas 1 BbIGOPOYHAs COBOKYMHOCTU. BbIGOpPOYHbLIN
mMeToA. BapnaumoHHble psapbl, NOMUIOHbI, TMCTOrPamMMBbl.
Bbi6opoyHble XapaKkTepucTUKn CTaTUCTUYECKOro
20 |pacnpepeneHus. CpegHue BEJIMYNHbI: cpeaHsas 1
apudmeTmyeckas (Npoctas W B3BeELWleHHas), MoAa,
mMegmnaHa. XapaktepucTuku Bapuauun: pasmax,
avcnepcus, cpefHekBagpaTUyeckoe OTKIOHEHWE,
KO3 PULMEHT Bapmaumn.

M3 Hux B
Bcero npaktnyeckux 3aHsaTui no y4ebHom AncumnimHe: 40 WHTEPaKTUBHOW 10

dopme:

B TOM Yncne B hopmaTe CEMUHAPCKUX 3aHATUN: -

* YcnoeHble 0603HavYeHuUs:
OCI — npegycmoTpeHa obsi3aTenbHasi caMonoAaroToBka k 3aHsTuo; Y3 CPC — Ha 3aHsTUM BblgaeTcsi 3ajaHne Ha KOHKpeTHyr BA-
PO; NP CPC — 3aHsiTe copepxaTtenbHo 6asmpyeTcsi Ha pesynbTaTtax BbiMofHeHus obyyarwmmMes koHkpeTHon BAPO.

JNaGopaTopHbIM NPaKTUKYM.
MpuMepHbI TeMaTUUYeCKUI NnaH NabopaTopHbIX 3aHATUI NO pa3genam AUCLUNIIUHbI

Tpynoewm- e
1
Ne kocTb JIP, Csssb ¢ BAPO z s
yac % [}
E 3
> o, - =9
g §‘2 ' [\] :§[+ () 9
o [} = x® I3 2
e Tema nabopaTtopHol paboThbl S QE ¥ o= g 2
()
S | & | & ouHas cop- 852 5¢8 | 838
%) = = ma o9k c @ T
© S0 ® P ) [T
a g Cc L SmQ S 3
o0 ® I S 2
o= ® g % = a3
=] c
13) ™ = B
1 2 3 4 5 6 7 8
MpoussogHasa dyHkunn. OudbdepeH-
2 1 1 unan dyHkumu. NpasBuna HaxoxaeHus 2 + - -
npoun3BogHon 1 andpdepeHumana.
OueHka napamMeTpoB  reHeparnbHON
COBOKYMHOCTU MO [aHHbIM BbIOOPKM,
5 > 2 TouyeyHble oueHKU, ux ceouncTtBa. Wh- 2 + ) i
TepBasbHble oueHku. lMpoBepka runo-
Te3bl O HOpManbHOM pacnpeneneHnn
npu3Haka.
Wtoro P 2 O6was TpygoemkocTb JIP 4 X

* B T.4. Npu mcnonb3oBaHun matepunanos MOOK «HassaHue», Ha3BaHve BY3a-pa3paboTumka, HasaHue nnaTtdopMbl U CCbiflka Ha
Kypc (C yka3aHueMm AaTbl nocneaHero obpalleHns) (3anonHseTcs B Cryyae ocyLecTBrieHus obpasoBaTenbHOro npolecca ¢ UCnosb30-
BaHWEM MaccOBbIX OTKPbITbIX oHnavH-kypcoB (MOOK) no nogmogenun 3 «MOOK kak anemeHT akTuBauum obyveHus B ayauTopun Ha
OCHOBE MpeABapUTENbHOrO CaMOCTOATENBHOIO U3YYEHNs»)

lMpumeyvaHus: - maTepmanbHO-TEXHUYECKoe obecneveHne nabopaTopHOro npakTukyma — cM. Mpunoxexve 6;
- obecneyeHve nabopaTopHOro npakTukyma y4debHon, y4yebHO-meToouYeckom nuTepatypod UM UHbIMU  BUBNMOTEYHO-
MHAOPMaLUMOHHBIMU pecypcamu 1 cpefactBamu obecneyeHusi obpasoBaTenbHoro npouecca — cM. MNpunoxenust 1 um 2.

MoaroToBka 06y4YatoLMXCA K MPAKTUYECKUM 3aHSTUSIM OCYLLECTBIISIETCS C Y4eTOM OOLUei CTPYKTypbl
yuebHoro npouecca. Ha npakTuieckux 3aHATUSX OCYLLECTBIISIETCS BXOLHON U TEKYLUMIA ayaAMTOPHbIA KOHTPOSb B
BWZE onpoca, No OCHOBHbIM MOHSATUSIM AUCLMNIIHDI.

MoaroToBka K NPaKTUHMECKUM 3aHATUA Noapa3yMeBaeT  BbIMOMHEHWE [OMaLLHero 3afaHns K ovepes-
HOMY 3aHSITUIO NO 3afaHUAM MNpernoAaBaTensl, BolaBaeMblM B KOHLE NpeablayLLero 3aHaTus.
[ns ocyuwecTBneHns paboTbl MO NOAFOTOBKE K 3aHATUSAM, HEOGXOAMMO O3HAKOMUTLCSI C METOAUYECKAMMN
yKasaHUsAMM Mo OUCLMMIMHE, BHUMATENbHO O3HAKOMUTLCS C NIUTEPATYPO N 3NEKTPOHHBIMK pecypcamu, ¢ peko-
MeHOaUUsIMK Mo NOAroTOBKE, BONPOCaMU Ar1si CAMOKOHTPOSS.

6. O6Glwme MeTogMUYECKNEe peKOMEeHAALUN NO U3YHEeHUI0
oTAenbHbLIX pa3fenos AUCUUNIUHDI

MpK M3ydeHUN KOHKPETHOro pasgena OUCUMUMMMHBI, U3 YUCha BbIHECEHHBIX HA NEKLMOHHbIE U
npakTu4eckme 3aHsaTus, obydyarolemMycsa cnefyeT yunTbiBaTh U3NOXEHHbIE HKe pekomeHaauuun. ObpaTtute
Ha HMX ocoboe BHMMaHWe Npu NOAroToBKe K atTecTaunmn.

Pabota no Teme, npexae Bcero, npeanonaraeTr ee usydyeHuwe no yd4ebHuky unu nocobuio. Cneayet
obpaTuTb BHUMaHWe Ha TO, 4YTO B Nnobon Teopun, ectb NMbo HeybeanTeneHble, NMHO Yepecuyp abcTpakT-
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Hble, NMMBO COMHUTENbHbIE NoNnoxeHus. MNMoaToMy Heobxoanmo BbipabaTbiBaTb CaMOCTOSITENbHbIE CyXAe-
HWS1, OOMOMHASA X apryMeHTaunen, YTo 1 cnegyeTt 4eMOHCTpMpoBaTh Ha ceMuHapax. [Anst BeipaboTku camo-
CTOSATENBHOIO CY>XAEHUS BaXHbIM SIBNAETCA yMeHne paboTaTb ¢ HaydHOM nutepaTypon. [Noatomy paboTta no
TeMe KpoMe ee u3dyvyeHus no y4ebHuKy, mnocobuio npegnonaraeT Takke MOWCK MO TEME HayyHbIX CTaTen B
Hay4HbIX XypHanax. Takumm XypHanamu aenstTcs: [nckpeTHas matemaTvka, Teopus BEpOSATHOCTEN 1 ee
npumMmeHeHve n ap. Beibop ctaTbun, OTHOCALLENCS K Teme, nydwe AenaTtb MO nocnegHuM B rogy Homepawm,
roe NpuBOAMTCA NepeyeHb cTaTen, onybnnkoBaHHbIX 3a roA.

CamocTodATenbHas NoOAroToBKa npeanonaraeT UCNonb3oBaHWe psaa MeTodoB.

1. KoHcnekTupoBaHue. KoHcnekTpoBaHue No3BomnseT BblAENNTb rMaBHOE B U3y4aeMOM maTtepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHvka 3anvcen B KOHCMEKTe uHAMBMAyanbHa, HO €CTb PS4 MNpaBwrl, KOTOPbIe MOTYT MPUHECTU
nomnb3dy €ero COCTaBWUTENI: HaYyMHas KOHCMEKT, criedyeT 3anucaTb aBTopa M3y4aemoro npousBedeHusl, ero
Ha3BaHWe, NCTOYHWK, FAe OHO ONyGIIMKOBaHO, rogd n3gaHud. opsagok KOHCMEKTMPOBaHUS:

a) BHMMAaTeNbHOE YTEHME TEKCTa;

©) mouck B TeKCTe OTBETOB Ha MOCTaBMIEHHbIE B N3y4aeMon TeEMe BOMpPOCHI;

B) KpaTKO€, HO YETKOE N MOHATHOE N3NOXEHNE TEKCTA;

r) BolAgerneHve B 3annucu Hambonee 3Ha4YUMbIX MECT;

[) 3an1cb Ha NONsIX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATErOPUIN U CBOUX MbICHEN.

2. 3anucu B hopmMe Te3NCOoB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnen-
Hble hopMbl MOMOratloT BbICTPOV OpMeHTauun B NOAroTOBNIEHHOM MaTepuarne, nogbope apryMeHToB B NOfMb-
3y UNU NPOTMB Kakoro- Nnbo yTBepKAeHUS.

3. Cnosapb NoHATMI 1 KaTeropun. CocTtaBneHne cnosaps nomoraet 6oicTpee ocBavBaTb HOBblE NO-
HATUS U KaTeropuu, yBepeHHee nmm onepupoBaTtb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopymBo,
4yTOObI YOoBHO ObINO MM nonb3oBaTtbes. 3 npuBegeHHoro B YMK rnoccapust HyXKHO K KaXAOMy CeMUHapy
BblIOUpaTb NOHATUS, OTHOCALLMECH K U3y4aeMon Teme, OObeAMHATb UX NIOrMYECKON CXEMOM B COOTBETCTBUM
C BOMpPOCaMN CEMUHAPCKOro 3aHATUS.

Pasgen 1. AHanuTnyeckasi reomeTpusi C afieMeHTaMu JIMHeMHOW anreépsbl

1. OnemeHTbl NMHenHon anrebpbl
2. OneMeHTbl BEKTOPHOW anrebpbl
3. AHanuTnyeckas reoMeTpus Ha NIIOCKOCTM 1 B NPOCTPaHCTBE

Boripocbi dnsi camokoHmporis no pasdery:
MaTpuubl n onpegenutenu. [leicTens Hag MaTpulamu.
Ob6paTHada maTpuua. PaHr matpuupl.
MeToabl peleHns cMcTeMbl IMHENHbIX YpaBHEHUI: MaTPUYHLIN MeTo, popmyrnbl Kpamepa.
MeToabl pelleHns cucTeMbl NIMHENHbIX ypaBHeHUIW: meTop, [Maycca.
OnemMeHTbl BEKTOPHOW anredpbl.
[MpoekTnpoBaHne BEKTOpa Ha OCb.
BekTopHOE Npov3BeaeHne BEKTOPOB.
CwmelwaHHOEe Npons3BeaeHne BEKTOPOB.
lMprMeHeHue ckanspHOro, BEKTOPHOIO N CMELLAHHOMO NpOov3BEeaEHNS BEKTOPOB NPU peLLeHUn 3a-

©COoNoTOA~WDNE

Aau.
10. YpaBHeHUs nnHWIA BTOPOro nopsiaka Ha niockocTu (annunc, runepbona, napabona).
11. CeoncTtea NMHWMIA BTOPOro nopsigka Ha nnocKOoCTW.
12. MNoBepxHOCTU BTOPOro nopsigka.

Paspgen 2. OcHOoBbI MaTeMaTU4YeCcKOro aHanmsa

1. BBegeHne B MaTtemMaTu4ecknii aHanms.

2. MNpepnen n HenpepbIBHOCTb (PYHKLUMM AEACTBUTENBHOW NEPEMEHHON.
3. QnddepeHumansbHoe ncumcneHne yHKLMnM ogHon nepeMeHHOoN.

4. NHTerpanbHoe ncyncneHne yHKLMmM ogqHon nepeMeHHomN.

Bonpockl dnsi camokoHmMponsi o pasoeny:

1. ®yHkuusa. ObnacTtb onpeaeneHus. CnoxHole 1 obpaTtHble yHKUMK. Tpadmk yHKUUN.

2. Yucnosble nocnegoBaTensHocTW. [peaen YicnoBon nocrefoBaTeNbHOCTY.

3. MNpegen dyHKUMM B ToYke M B GeckoHeyHocTu. BeckoHevyHo Manble u 6eckoHeyHo Gornblune
dyHKkuun. CeoncTea npeaenos.

4. HenpepblBHOCTb (DYHKLMM B TOuKe. TOYKM paspbiBa, uUX Krnaccudukaums. CpaBHeHMe YHKUURA.
OKBMBanNeHTHble PYHKLNN.

5. lMpownsBogHasa pyHKUUK.

6. Cnocobbl anddepeHumnpoBanus. Npasuno JlonuTans.

7. lMpownsBogHasa HessBHOM (byHKLMK. Jlorapudmmnyeckoe andgepeHumpoBaHme.

8. OuddepeHuman QyHKLMU, €ro reoMeTpUdeckuin CMbICI 1 CBONCTBA.
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9. lNpumeHeHne anddepeHumnana B NPUBIIMKEHHDBIX BbIYNCIIEHUSAX.
10.CgolicTBa HeonpeaeneHHoro nHTerpana.

11.MeToabl MHTErPUPOBaHNSA: 3aMeHa NepeMeHHON, UHTErpupoBaHue no YacTaMm.
12.VHTerpupoBaHme ApobHO-paumnoHanbHbIX QyHKLMA.

13./HTerpupoBaHne TPUroHOMeTpUIECKNX YHKLINNA.

14.VHTerpupoBaHme uppaumoHanbHbIX YHKLNA.

15.0npegeneHHbl MHTerpan, ero reoMeTpu4eck1ii CMbICN U CBOMCTBA.
16.®Popmyna HbtotoHa — JlenbHuua.

17.T'eomeTpuyeckue NpunoXeHusi onpegeneHHoro nHTerpana.
18.HecobcTBEHHbIE MHTErParbI.

Paspen 3. O6bikHOBEeHHbIe dughghepeHyuasibHbIe ypasHeHUs!

1. AnddepeHumanbHble ypaBHeHUs. OBLIne 1 YacTHble pelleHnst, 3agada Kowwum.
2. AnhdepeHumnanbHble ypaBHEHUSI NEPBOro NopsiAgKa.
3. AnddepeHumnanbHblie ypaBHEHWSI BTOPOIo NopsiAka C NOCTOSAHHbIMUK KO3 puumneHTamm.

Boripocbi 0551 caMoKoHmporis o pasoerny:

OnddepeHunanbHble ypaBHEHMS: OCHOBHbIE NOHATUS U ONpeaeneHuns.
O6LWwe 1 YacTHble peLleHus.
3apaya Koww.
HenonHble anddepeHumansHblie ypaBHEeHUS NepBOro nopsaka.
AnddepeHumanbHble ypaBHEHMS C pa3gensiowumMncs nepemMeHHbIMN.
OpHopoaHble ypaBHEHUSI NEPBOTO Nopsiaka.
JInHenHble gudbdepeHumanbHblie ypaBHEHUS NEPBOro NOpsAKa.
AnddepeHumanbHble ypaBHEHMS BTOPOro nopsigka, JOMyCKatoLWmMe NOHMKEHME nopsaaka.
JInHenHble anddepeHumanbHblie ypaBHEHUSA BTOPOro NOpsiAka: OAHOPOAHbIE.

10 PelleHve nuHerHoro HeogHopoaHoro AnddepeHunansHOro ypaBHeHNst BTOPOro nopsigka MeTo-
OOM BapuvaLmm NPon3BOIibHbIX MOCTOSIHHbIX.

11. PeleHne NUHENHOrO HEOAHOPOAHOro AnddepeHunansHOro ypaBHEHMS BTOPOro nopsaka ¢ npa-
BOM YacCTbio crneyunansHoro Bnaa.

COoNoTA~WNE

Paspen 4. [JuckpemHasi MamemMamuka

1. [OwuckpeTHas MaTemMaTuka
Boripocbi dnsi camokoHmporis no pasdery:

1. MNoHATME MHOXEeCTBa, PaBEHCTBO MHOXECTB.

2. Onepauumn nepeceyeHnsi, 00bEAMHEHNSA U Pa3HOCTU, OCHOBHbIE TOXAECTBA AN 3TUX onepauuii. 3.
BkntoyeHne MHOXeCTB, NOAMHOXECTBO.

4. MHOXeCTBO BCEX MOAMHOXECTB AaHHOro MHOXECTBA M YMCO 3IEMEHTOB B HEM.

5. Onepauusa gononHeHMs MHoxecTBa, bynesa anrebpa MHOXecTB, ToxaecTBa Oynesow anrebpbl
MHOXeCTB.

6. MpyvHUMN ABONCTBEHHOCTMW.

7. ekapToBo npousBeneHue.

,8. BeckoHeYHble 0ObeAMHEHMS, MepeceYeHnst U MPon3BeaeHus.

9. OnpepeneHue rpada n obblikHoBeHHOro rpada. [narpaMmmbi.

10. OTHOLEHNA CMEXHOCTN N UHUMAEHTHOCTU, MaTPpULbl CMEXHOCTU U UHLUUOEHTHOCTM.

Paspnen 6. Teopusi eepossmHocmel ¢ ajileMeHmMaMu MamemMamu4ecKol cmamucmuku

1. CnyyanHbie coObITUS.
2. CnyyavHble BENMUYMHBI.
3. MaTtemaTudeckasa cTaTuCTUKa.

Bonpockl dnsi camokoHmMponsi o pasoeny:
OnemMeHTbl KOMOUHATOPWKM.
MpumeHeHne opmyn KOMOMHATOPUKK.
MpeomeT Teopunn BEPOSATHOCTEN.
WcnbiTaHue, cobbiThe.
Knaccudmkauust cobbITui.
Knaccuuyeckoe onpeneneHne BepoATHOCTU, CBONCTBA BEPOSITHOCTH.
OTHocuTenbHas yacToTa.
CraTtnctnyeckoe onpegeneHe BEPOSTHOCTY.
Teopembl CIOXEHUSI U YMHOXEHWSI BEPOSITHOCTEN.
10 [MoBTOpPHLIE UCMbITAHUS.

©CoNoOOrWNE
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

dopmyna bepHynnu.

Teopema [NyaccoHa.

JlokanbHas Teopema Jlannaca.

WHTerpansHaga Teopema Jlannaca v ee crneacTaug.

CnyyanHas BenmuuHa.

3akoH pacnpeneneHnsa ANCKPETHON Cry4yariHON BEMNUYUHBI.

YucnoBble XapaKTepUCTMKN OUCKPETHOM CNy4YanHON BENNYMHBI, X CBOWCTBA.
HenpepbiBHasa criyqyanHasi BenuymHa.

WHTerpanbHasa u guddepeHumanbHas QyHKUUK pacnpeaeneHunsi, X CBOMCTBA.
YuncnoBble XapaKTepUCTUKN HEMPEPLIBHBLIX CRyYariHbIX BENUYH.

PaBHOMepHOe pacnpegeneHue.

XapaKTepucTVK1n paBHOMEPHOro pacrnpegeneHus.

HopmanbHoe pacnpegeneHue.

XapaKTepuCTVK1n HOpManbHOMO pacnpeaeneHusl.

lMpegmeT u 3agayn mateMaTU4eCKOW CTaTUCTUKMN.

"eHepanbHas 1 BbIOOPOYHAA COBOKYMHOCTMU.

BbIGOpOYHbIN METOA.

BapwuaunoHHble psabl, NOSIMIOHbI, TMCTOrpaMMel.

BbI60OpOYHbBIE XapakTePUCTUKM CTAaTUCTUYECKOrO pacnpeaeneHmst.

CpeaHue BennuuHbl: cpegHas apudmeTnyeckas (Npoctas v B3BeLeHHas ), MoAa, meanaHa.
XapakTepucTuku Bapuaumn: pasmax, gucnepcus, cpegHeksagpaTnieckoe oTKnoHeHue, koaddu-

LUVEHT Bapuauun.

32.
33.
34.
35.

OueHka napaMeTpoB reHeparibHOM COBOKYNMHOCTU MO AaHHbLIM BbIOOPKMU.
Tou4euHble OLEHKU, NX CBONCTBA.

MHTepBanbHble OLIEHKM.

lMpoBepka rmnoTesbl 0 HopManbHOM pacnpeaeneHnm npusHaka.

Mpoueaypa oueHnBaHus

PaboTa no n3yyeHuto pasgena oLeHNBaeTCs N0 COBOKYMHOCTY OTBETOB U BbINOMHEHUst paboT Ha nek-
LIMOHHBIX U CEMUHAPCKUX 3aHATUSIX, B XO€ CaMOCTOSAATENBHOIO U3y4eHNUss matepuana.

LWkana n Kputepun oueHnBaHuA

- 3auTeHO BLICTaBMNseTCH o6yqarou.|,emy0ﬂ, €CJ11 OH YEeTKO, JIOT'MYHO U rpaMoTHO un3naraetT BOMnpocC, Bbl-
CkasblBaeT COOCTBEHHbIE pasmbllNeHnad, aenaeTt yMmo3aKkrni4eHna U BbiBO4bl, KOTOPbIE y6e,£|,V|Teano oboc-

HOBbIBaEeT,

oTBeYaeT Ha OOoNOoNHUTENbHble BOMPOCHI npenogaBartenda n ayoutopuun; ecim J1Iorm4Ho n rpamMoT-

HO mn3naraet BOMNpoC, HO A0NyCKaeT He3Ha4YnTellbHble HETOYHOCTU, BbICKa3biBaeT COOCTBEHHbIE pa3mblLlne-
HUA, Oenaet ymo3akito4eHnAa U BbiBOObl, KOTOPbIE HE BCerga y6e,u,|/|Teano 000CHOBbIBaEeT, OTBEYAET Ha
O0NOoNHUTENbHbIE BOMNPOCHI NpenogaBatena n ayautopuin.

- He 3auyTeHo BbicTaBnseTcs o6yqa+ou.|,emy09, €CJI1n BONpoOC He pacCKpbIT.

7. O6wme

MeToAMYecKue pekomMeHaaumm no ochopmMeHuro U BbINOJIHEHUIO oTAeNbHbIX Buaos BAPO
7.1. PekomeHOaumMm no BbINOSTHEHUIO PACYETHO - aHANIUTUYECKOW PaboThbl

MepeyeHb Tem AnNs pacyeTHO — aHaNUTUYECKOM paboTbl

1. AHannTn4eckas reomeTpus ¢ anemMmeHTamMmun NuHenHow anrebpbl
2. OcHOBbI MaTeMaTU4ecKoro aHanmaa

3. AndppepeHumnanbHbie ypaBHeHUS

4. Teopust BEPOATHOCTEN N MaTemMaTudeckasa cCTaTUCTuKa

MNepeyeHb 3a4aHUii pacyeTHO - aHaNUTU4YeCcKon paboThbl Ans oGy4yaloWwmxcs o4HOM hOpMbl 0BYyUYeHUs

Bbluncnutb npeaensl yHKUUN:

L tim 2x2—9x+9. 2 lim 2x2+7x+6. 3 iim 2x* +15x + 25
x>3 X*-bX+6 x>-2 3x* +10X +8 x>5  5_4x—x°

4 lim 3x2—14x—5. 5 lim 4x2+7x+3_ 6. lim 2x2—11x+5.
x>5 x?—2x-15 x>1 2x%+x-1 x>5 3x* —14x -5
3P+ TX+2 22X +x-10 . x*-2x-8

x| M e | M e
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2 2 2
10, lim O X TX g i ZXEOXZS gy g S5 TX2IXC
x>-3 3X° +8x—-3 x>-3 X“4+2X-3 x>-3 2X°+7X+3
2 _ 2 _ 2
13 1im X X8 g gm X X2 g gy X oSXA2
x>2  B-—X x>-4 X°+2X -8 x>2 2X° —5X+2
2 2 2
6. lim X "XHL 147 fiy X EA g iy X m2X 2D
x>l X*—3X+2 x>4 x°4+Xx-20 x>5 2X° -7x-15
2 _ 2 2 _
19, lim XX o fim XT3 gy iy X X210
x>1 3X°—X-2 x>-1 x°—3x-4 x>2 X°+X-6
2 . 2 v 2 _
2 2 2
25. fim X FX=4 g gim 2 TXTT | g7, gim 2X T10X+3
x>1 53X —2X x>-1 3X°+X-2 x>3 X -4Xx+3
2 2 2
28, lim X "XEI og jjm X FIXED g iy 2XZTXHS
x>3 X°—-7Xx+12 x>5 10-3X-—X x>3 10x—x"-21
Bblumcnutb npegensl QyHKUUA:
3 _ 3 .
1. lim (X 42X ];)(X"‘l)‘ 2-X"m_lLX22-
x>1  X"4+4xX° -5 - X + X
(x3+3x+2)2 . (2X2—X—1)2
3. i : 4. lim :
o0 12 —x—2 x>1 x% 4 2x* —x =2
5 im 23 6. tim X ~2x=1)°
o3 x4 4% +3x x>1  x* 4 2x+1
3 3 A2
7. lim (1+x) (51+3x). 8. lim x3 4x2 3x+18.
X+ X x>3 X —5X" +3X+9
3 oy 3 2
9. lim w 10. lim X3+5X2+7X+3.
x>-1 X°—X-2 x>-1 X* 4+ 4X° +5X + 2
3 _ 3 2
11.lim X>=3x+2 | 12 1im X 5x+3
x—>1 2 —x? —x+1 x—>1 x> —x*—x+1
3 2 4 _
13, fim X FAXC X 42 14 m X1
x—> -1 X°—3x-2 x=>1 2% _x° -1
3 2 3 Ey? _
15. lim X ;35+X3X+28_X:4_ 16. lim X X35X3X+28X ad
X—> X—> — +4
3 Ay?2 _ 3 2
17.lim X 36)_( +212x 8‘ 18, "”l )3( +5>§ +8x+4 |
x>2  X*-3X"+4 x> -2 xX° +7X° +16x+12
: x®—-3x-2 : x®—3x-2
19. lem_l (2—2 20. le 5 :
X —x—2) 2x°% +3x —14
o x*-3x-2 : X% —2x+1
2 e 2 Xy
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. x*t -1 . X% +3X + 2
23. | _—
o 2%t X -1 24JEE—X3+2X2—X—-2.
2 2
25 lim X X1 26. lim X t2X=3
x>l X° 42X —X-2 x>-3 X +4X° +3X
X -2x-1 _ S
27. lm ——w—. 28. lim L+x) a+3@.
x> -1 X" +2x+1 x> 0 4x% +x°
2 3 2
29. lim X -1 30, Iim % +7X° +15x+9

x>t x3 4+ x> —5x+3

x>-3 x3 +8x% +21x +18

Bbluncnute npegensl yHKUWA:

1.

10.
13.

16.

19.

22,

25.

28.

Bbluncnutb npeaensl yHKLUNIA:

1. lim .
x>0 B+ X —+/5—X

3. lim

x>4 A2X+1-3

.

lim

x—>1 /X

w
R i}
|+ 1] w
ol Nl
| N

w N

lim

X— 2

Nl ©
[+
X
I
wIiN

?

X— -5

w
I
X
N
I
~

lim
-4

N
|
(00}
+
x

<
{

N
X
jI
\l
I
(&)

x

0

(o]

f N)
>

<1 %,

T

~Nl

N
X
-TI
w
I
w

x
\2
N
|
X
+
=

x— 0 52 +Xx

3X

2x%> —Tx -4

11.

14.

17.

20.

im N2x+3-1 3
x>1 \J5+X—2

i NXZP+4 -2 6
x>0 \Jx? +16 — 4

jim 2-V227X
x>-3 1—+4+X

lim X-3 12
X— 4

X
. AM2X+1-3
im ———. 18
X—> 4 X—2—\/§
lim 1+3x—4?—221
x— 0 X+ X
im YETX=2
x> -34 —+/1—-5Xx
2 —
lim _ﬁ_ig_é_ 27.
x>0 A4 —X* =2
jim YXF02
X—> 2 X 4
) N2X+T7-5
2. lim —; :
X— 9 2x°—=19x +9
4. Tim AJB6X +1-5
.x—>4 4—\/X+12.

2 —/x
Nx2+9-3 15

) 2Xx+3-3
lim

X— 3 X—2-1
) 3-Jx+11
lim .
X—> =2 2—'\/X+6
i 2—J5—-X
lim

x>1 3—+/8+ X

. Jx =2
Iim ——.
xs>4 A/X+5-3
im YX+4-1
x>-343—2X -3
. 2 -Jx
lim

) - 2
Iim ——
x>3 A/ X+1-2
. Jx -1
Iim ———.
x—1 \IX+3—2
\2X+3 -3

Im ——-
x>3 3X+7 -4
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NX+ =2

+
5. i -1
m— >
7 lim V142X -3
. X— 4 \/_ 2 .
9. Iim VI+2X -5
x>8 2X2 —15Xx -8
11 lim \/1+X2—\/1—X.
x— 0 X" —X
13. lim x® —64
'H4 Ja+x —~/2x
15. X3 +8
1 4x —
17. lim X ox-2 2
\/4x+1
19, fim _Y2+X- 3
xs7 2X%2 —13x -7
) 4—x+12
21 lim —; :
X— 4 2X —7X—4
\/9 X —
23. lim
x>0 VX +4 —
25 lim Y2 X 2.
x5 X2 45X
. A2X+7-5
27. lm ——.
9 A/X+16—
o 2x24+3x -2
29. lim .
X— —2 3—\/X+11
Bblumcnute npegensl yHKUUA:
2X° +7x3 -4
1. lim 5 .
x>0 BX® —3X%+2
3. lim X% —3x+1

v 2X2+ X2 =2
_ 4x+2x3 —5x*
5. lim : 5 :
xswo 2X° +5X° -3
. 3-7x*+5x3
6. lim .
x> 24+ 2X—X

V1-2X+3x% = (L+X)

6. lim
x—> 0 \/;
o JIx+13-2x+1
8. lim 5
X—3 X -9
ol-2x+x?P—(1+x
10. ||m\/ ( )
Xx—0 X
12. | 2—-~/X+1
-im J3+x —~2x
) 10— x—-6v1-X
14. lim - .
x—>-8 2X°+17Xx+8
16. lim 2\/;—_2
x4 X°—06X+8
3
18, fim X2
x—>-3 4 —+/1—-5Hx
20. lim Yit2X =3
X—> 4 6Xx+1-5
22, lim Y3X—2-2

X—> 2 X2—5X+6 .

5- \/x +9

24. lim .
X— 4 A/ 2X+1— 3
] N2X+5 —
26. lim . .
x—2 2X +3x—14
28, lim 2 Y22—X
.x—> -3 "\/1 X — -
30. fim 2x? +9x+4

x>-4 3—/X* -7

) 2+3x%—x°
2. lim > -
X— © 2X+3X —3X
2
4. lim 2X°—-3x+1
v oo X2+ X2 +4X
6. lim i___éﬁil
x>0 2X° +4X+5
8. lim 4 +5x% —3x°

xo>w® 8—6X—X°
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X3 —7x+1
9 Im ————M—
xso XY+ X+3
11, fim 2=
x> X +X+3
3 2
13, fim 2 X2
xo>w O0X° —4X+3
2
15. lim SX F4X=5
x> OX° —2X+1
_ 3
17. lim X=X ES
xo>w X°+X—4
2
19. lim 4X—X
xoow 2X3+ X +1
21 Iim w_
x>0 BX? +3X — 4
23, fim 3x° —5x + X
X—> @ X> =2
4_ 3
25. lim X —2X *2
X—> o0 X +3
_ 5_ 3
27, lim —2X = 2X 4
x> (X +3X°+2
4 +5x? —3x°
29. .
'x'rll 2x° +4x* -1

2 4

10. lim 2 —2X 2+5x4
x>0 2+3X°+X

3 9y?

12. lim X" —2X +3.
x> DX —X+4
14, fim D€ =81
xow 4AX°+X+1
4x° —3x* +8

16. lim .
x> 2X° +2Xx -1

18. lim M
X—> o0 _X

20, lim X =4 +3

X— o0 X4+1
6 3
22, lim P XX
X—> @ 2x° -1
3_
xsoo IX* =X +5
26. lim 3X° +6x -5
xow X2 +2X% =3
28, lim 6Xx° 5—3x +2.
xomo X +4X+1

3 2
30 lim 3X +x3 +4x.
x> [ —TX> +2X

Bbluncnutb npeaenbl YNCNOBbIX nocrnenoBaTenbHOCTEN:

(3-n)* +(3+n)?

1. lim
X—> (3-n)2 —(3+ n)2
3. lim B-m'-(2- n)
xoo (1=n)° =(@+n)®
5. lim (6-n)> —(6+n)?
xow (6+N)° —(@1—n)?
7. fim +2n)°-8n"
x> (1+2N)% +4n?
9. lim (3-n)°

oo (N+D?=(n+1)°
11. lim

2(n+1)° - (n-2)°

X—> 00 n2+2n—3
3 3
13. lim (n+3)°+(n+4)

oo (N+3)*—(N+4)*"

T C n‘-@2-n)’
> (L—N)* —(L+n)*
1-n)*-@1+n)’

4. lim
v (L+N)° = (@1-n)
6. lim (n+1)% —(n+1)? |
xoe (N=1°—(n+1)°
8. lim B—4n)’
X—> (n 3) —(n+3)
10. lim (n+1? +(n-1)° —(n+2)
X o0 (4—n)°
1. lim (n+1°+(n+2)°

x>0 (N+4)° +(N+5)°
4 1im (n+1)*—(n—- 1)4.
voo (N+1)° +(n-1)°
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3 —
5. im o~
xs>o (N+1)" —(n-1)
(2n-3)° —(n+5)°

17. lim

e (Bn=1)°+(2n+3)°

. (2n+1)° +(3n +2)’
19. :
M en+3f —(n-7)

21 lim (2n +1)° —(2n +3)°

oo (2N+D7+(2n+3)*

4 4

23 fim (12 —(=2)
x> (N+5)° +(n—5)

3 _1\3

25, fim (1D —(=1)
xs>o (N+1)°—(n—-1)

3 3

27, im (N2 * (=27
X— © n +2n —1
(n+1°+(n-1)°

*r1 '

29. lim

X—> o0 n

Beiuncnutb npegensl yHKLUK:

1. lim (\/X+3—\/X+2).

X—> 4o

3. lim («/9x2+1—3x).

X—> 400

16. lim 5 5
xs>o (2N +3)° +(n+4)

18. lim (n +10)% +(3n +1)2.
von (N+6)°—(n+1)°

20. lim 5 5
x>o (BN +2)° —(4n +1)

22. lim :
xoe (N+1)* —n*

24, tim (MY (=D
v (N+1)° +(n-1)°

_ (n+1)®-(n-1°

26. lim 5 5
xs>o (N+1)°+(n-1)

28.

30.

5. 1im (v/x? +12x - Jox® +18x—5)

X—> o0

7. lim (x—\/x2 +2x).

X—>+©

9. lim ('\/x6 +3x° +1—x3).

X—> 40

11. lim |{y* =2y — —y).

X—> +0©

13, im (Vu?—4-+u? +4u)

U—> oo

15. lim (4x? +8x 7 —/x* + 4x)

X— ©

17. lim ('\/4x+x2 —x).

X—> +0

19. lim (Zx —3X% +2x + 1).

X—> +o©0

21. im (Vx® +10x+9 - x)

X—>+0

23, fim (Vx? + 2x —J/x? —9x)

X—0

(n+6)° - (n+1)°

(n+7)°-(n+2)°

n®—(n-1°

n+1)°+(n-1)>°

X—> o0 n3—3n
_ (n+2)?*-(n-2)?
X—> o (n+3)2 .

2. lim (\/x2 +X —/X? —5x).

X—> o0

4. lim (x/2x2—3—5x).

X— +o©

6. lim ('\/x2 +6x—3—x).

X—> +00

8. lim (V2x" —3-/x? +1)

X—> oo

10. lim (VX +8x+9 - x)

X—>+0

12. fim (Vax—1-+v2x+1)

X—>+00

‘sumn

14. lim

y— +©

16. lim

X—> +©

18. lim

X—> +00

20. lim

X—> +©

22. lim

X—> +00

OX® +4x — 3x).

2X —J4X% + 3x).

——

—

—

\/2X+5—\/2X+7).

24. lim

X—> +0

—

3x” —2 —5x)

Jy+2)(y+6)-y).

VX2 +1-~%° —3x).
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25. lim (\/x2—4x+1—x).
27.1im (Vx? +6x +1-/3x* +1)

26. lim (V2x? +5-x* +2)

X— ©

28, lim (V2x7 +1- V3 1)

X—> o0

29. lim (V7x—1-+2x—3)

X—> +0©0

Bbluncnntb npeaensl yHKUWIA:

X—> o0

20, lim (VBx? +1-2x).

X—> +©

] in? . C0S4X —Cc0s2X
1. lim Skl SX_ 2. lim - _
X—> 0 th2X x— 0 Ox
X tgXx .1
3. fim —9%_ 4. tim 17008
x—0 1 — COSX x>0 SIN“5X
o 1- 2 . COSX —C0S3X
5. lim %. 6. lim ; _
x>0 X SINX x— 0 X
. 1-co in?
7. lim 176086X. g lim Sin"3X
x>0 X x>0 tg°2x
. X tg3x ] 2
9. lim g N 10. lim ﬂ.
x—0 COSX — COS” X x>0 1—C0S4X
11. lim x\,l—c038x. 12. lim 1-cos4x

X— 0+0 sin 2 4x

x>0 1—C0S 2X

] —cos® . 1—cos3x
13. im cosx_ coS x. 14. lim 1o Cos X
X—> 0 X Sin 3X X—> 0 X
15, lim SC08X. 16. lim 9%
x—>0 XSIN X x—0 1 —C0S4X
17, lim 8083~ 18, fim +C086x
x>0 X1g2x x>0 1—C0s4Xx
19. im ﬂ. 20. lim m_
x>0 XSINX x>0 1—C0S4X
. €C0S3X —C0S2X —cos®
21 lim : _ 29 lim cosx_ CcOS x.
x>0 X x>0  XSIn3X
23. lim ﬂ, 24. lim M_
x>0 Xtg3X x>0 Xtg4x
_ 2 . 1—cosbx
25. lim =~ C0%X" 26. lim =—Coo°X
x—0 arcsin®3x x>0 2X1tg2X
27. lim 1 S9S7X 28, lim 192X
x>0 SIN“5X x—0 1 —COSX

23



. £0S2X —c0s3X
29. lim —
x>0  arcsin®3x

Bbluncnntb npeaensl yHKLUNIA:

1 i tg5x
MM x116-4
. Al+X-sinx -1
3. lim 3 :
Xx— 0 X

(\/x +2 —\/E)sin)z(

5.1
@E NG
. €0S3Xx —c0sbx
7. lim .
0o Jx?2+3-4/3
. AX+4-
9 lim ————
x—0 sin 3x
X
sm—
11. lim
x>0 5 — \/X+2
_ tg3x
13. lim
x>0 A/ X+3 \/—
15, COSX — COS° X
VO + X2 —3
17I' sin 7X
o X+2 -2 f
19. Iim
a0 (/O - 3ﬁg3a
) sm7x
21. Im ———.
-0 '\/X+5—\/§
_ tgrx
23. lim
x— 0 \/X+4
(\/x+2—\/§)tg5
25. lim - 2
x— 0
. A3X+2 2
27. lim .
Xx— 0 tg3X
29, mn4x
4x+2 -5

Bblumcnute npegenbl yHKUUA:

30. lim kiﬁﬁﬁ
x—0 SIN°2X
5 lim sin4x
o0 Xx+4-2
_ 3x+2-42
4. lim .
Xx—0 tg 3x
_ tgdx
6. lim
x>0 /X +8 \/_
1+ x—+1-x
8. lim )
X—0 arctg3x
_ / 2
10. lim 1-vi-X

x>0 COSX —COS> X

J1+sinx —+/1-sinx

12. lim »
x— 0 t ~
g4
i arcthx
14I
0 VX+4
16. lim 2—2mmx
o (W1t x —1)
18. im QB+X \f%mZX
X— 0
20IM1( 3%
X—> 0 Sln 3X
22, lim J1+¥"J1_X.
X— 0 sin 3x
) arcsin7x
24. Im ——
0 VX +4—
26. lim tglsx
0V2X+5 Jg
28, lim ,/2+x5|n2x—\/§.
x— 0 2X
_tg3x
30. lim
x— 0 '\/X+ 3

24



6-4x2

1 . x? -5
lim 5
x| X +1
3 6x3+4
3 ) X°+2
lim 3
x| X +1
3x
) 5x -1
5 lim 2
X—> o X —
2 3—x2
7 ) X°+4
lim 5
x| X°+1
2X
) 3x -1
% lim 3
X—> o X —
3-2x
) X—2
11. I|m
x— o \ DX + 3
4-x
) X—2
s (2]
x— oo \ X +
1-3x
) 2X+3
15. I|m ) .
X—> 00 X+
2x-3
) 44X +5
17. I|m
x— oo \4X +1
4-x
) 2X -3
19. I|m ) .
X—> 00 X +
2Xx—4
) 3x -1
21. I|m
x> o0 \3X + 2
4-x
) 7x-1
23. I|m = :
X—> 00 X +
3x+1
) bx -1
25. I|m
x>0 \ DX+ 7
3-x
) 7X+5
27. I|m
x>\ X =1

x2_4
20. .. 3x> +8
lim 5
x—w | 3X° =1

Bbluncnutb npeaensl yHKUUN:

1. lim (8x —1)[In(2x —1) —In2x .

X—> 400

3. lim (3x+2)[In(x+3)-In(x+4)].

X— 40

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> o0
lim
X—> 00
lim
X—> o0
lim
X—> o0

lim

X—> o0

4x+1

1-2x

4x+1

2X

3x-2

im (2x+1)[In(x+2) ~Inx].

X—> +0

im (x+2)[In(2x+3)-In(2x - 4) ].

X—> 40

25



11.

13.

15.

17.

19.

21.

23.

25,

27.

29.

lim (3x —2)In(2x-1) -In(2x +1) ].
. ;i?nm(Zx —5)In(2x+4) -In(2x +1) |.
;;n+w(4x —3[In(x+2)-In(x-1)].
XI?rT:w (x=7)In(x+4)-Inx].
Tirnm(?x 4)In (4x +1) —In4x |
Ti?nm(Zx 5] In (2x +4) —In 2x .
Ti?nm(?;x +7)In(5x +2) —In (5x -3) .
Iizn:w(3x +4)In(x+2)-Inx].
iiinm(Sx + 4){ In (%x —1) ~In (%x + 5)}
lim (x+2)[In(2x-3)-In(2x+1) ].
Ti?n+w(4x ~1)[In2-x)-In3-x)].
Ti;1+w(3 —x)In(2x+1)-In(2x-5) .
Ei;{w(ZX +3)[In(x+1) —Inx].

Bbluncnutb npegensl yHKUUIA

1.

4.

7.

10.

13.

16.

19.

22,

23.

2x

im (3~ 2X)ix. 2. im (2 x)ex
im (3 2)%a. B im (2~ 3z,
im (3 - 5. 8. i (2x - 3)2
im (7 6x)oa. 11, im (4~ 3 )i
im (7 Vs, 14. lim (ox+ 3t
|iml (6x — 5)% 17. lim 3 (2x + 7)%
im (3~ 5hz.  20. i (2x- =3
im(3x-+ 10)cs.  23. lim 6+ 2 )ita
im (2~ Oz, 26. lim  (2x+9)ens =

10.

12.

14,

16.

18.

20.

22,

24,

26.

28.

30.

im (x=5)In(x-3)-Inx].

X—> +0

Jim (Bx+1)[In(2x =) -In(2x +4) |.

X—> +0

lim (3x +5)[In(2x 1) ~Inx .
TiTnm(x +7)[In (4x —5) —In4x |.
Ti?nm(Zx +3)[In(x+2)—Inx].
Ti?nm(Bx 2)In(2x +1) —In(2x -1 .
;i;qm(x +2)In(2x+3)-In(2x - 4) ].
Ti?nm(B xIn(1-x)=In(2-x)].
Ei?nm(x 4)In(2—-3%) -In (5-3x) ].
lim (x—8)In(4x +3)-In(4x-7)].
Ti?nm(x 6)In(2x +1) —In(2x +3) |.
Ti?nm(?,x In@2x-1)-In@2x+1)].
Ei?niw(zx 3)In(3x—1) -In3x .

3. lim (2x—1)%.

o1
6. Iim3 (2x - 5)5%.
9. |im1 (3- 2x)%

12. lim (5~ 2X )2

15. lim (2x+ 3t

18. lim 2(4x + 9)%
21, im (3x- 8)is.
24.im (11+ 2% Y.
27. im (3 _11)cs,

26



28. lim (3x+16)cs. 29, lim (2x—13)z.s.

X— -5 X— 7

Bblumcnutb npegensl yHKUWA:

1.nm( L _ P j 2
X— =2 X+2 X +8
2.0im [ 4 Zj. 4.
xo>2\X+2 4-Xx
3
3. lim | — —xj. 6.
xsowo X5 +1
7. lim 1 - 6 2). 8.
x>-3\X+3 9-X
2
9. lim |-= —xj. 10.
X—> 400 X+3
) 1 3
11. lim - .
252\ 2—2 8—23) 12
13 0im [0 1 j 14.
x52 \ X—2 X —X-2
15. lim 5 -— 1 ) 16.
x>3\X—3 X°—5Xx+6

17 tim |2 3 j 18,

voa\X—4 X>—5x+4

19. lim 5 —
x5\ X" =25 Xx-5

21. lim -
x>\ X+1 2x“+7x+5

3 2
23. lim *"”—xj_ 24,
X—> +00 X°+1
2. 0m [+ 1 j 2.
x»>-1\X"+3x+2 x+1

27.Iim( 1 - 2 ) 28.
x>3\X—3 X" —4x+3

2

29.lim ( -— j 30.
x—>-a\X+4 x“+10x+24

10 1 j 20.

L 3 j 22.

lim

Xx—>1

lim

X— 2

lim

x—1

lim

3x

X—> 4
lim
X— -1
lim
X—> 40
lim
X— —6
lim
X— 3
lim
X— -4
lim
X— -5
lim
X— -2
lim
X— 3
lim
Xx— -3
lim
X— 4
lim

X— 4

X—> —7
1 2
x—1_x2—1)
1 12
x—2_x3—8)
1 3
x—l_l—x3j'
1 12
x—4_x3—64j'
1 2
1+x_1—x2j'
X3
x2+5_Xj'
3 1
x2+7x+6_x+6j'
6 1
9—x° _x—S)

11 ]
X+4 X?>+9x+20)

11 j
X+5 x*+11x+30)

11 )
X+2 3x?+13x+14)

1 B 1 )
X—3 x?-5x+6)

4 B 1 j
X+3 x>+7x+12)

1 9 j
X—4 2x*-Tx-4)

1 6 j
X—4 x*-2x-8)

30. lim (15 + 2X)x2—ss.

Wceneposath dyHkumio Y =f(X) Ha HenpepbIBHOCTb. B Toukax paspbiBa yCTaHOBUTL XapaKTep paspblBa.

CxemMaTu4HO NocTpouTb rpadmk YHKUUK:

27



2X+1, ecom X <-1
2

l.y=49x°, ecmm —1<x<2

6—X, eciau X>2

2. y=

4, y=

X +1, ecim X <0
3. y=1{(x+1)?% ecmn 0<x<2
—X+4, ecou X>2
— X, ecm X <0
5.y=4-(x-17% ecim 0<x<2 6.y=
X -3, eclim X > 2
X+1, ecia X <0
7.y=1x% ecan 0<x<2
05X +3, ecim X >2
X+1 ecmm x<0
9.y=4x*+1 ecmm 0<x<1
1, ecim X >1
—2X, ecmu X<0
11. y={vJ/x, ecmm 0<x<4

3, ecim X >4

(3%, ecom X <0
13. y= 42,

X, ecmm X>2

econ 0<x<2

2X, eci X<0
15. y= <x*+1, ecmu 0<x<1
\2, ecan X >1
x?+1, ecmm X <1
17. y = {2X, ecim 1<x<3
X+2, ecad X >3

12. y=

16. y=

4+X, ecmu X<-1
x?+2, ecm —1<x<1

2X, eci X >1

X+2, ecou X<-1
IX?+1, ecrm —1<x<1
—X+3,ecan X>1
—(X+1), ecmm x<-1

(x+3)°, ecmm —1<x<0

X, eciau X >0

—X, ecau X<0

tgX, ecnu O<x<%

T
2, eciah X=—
4

x?+1, ecm x<0
ecom 0<x<?2

2, eciit X > 2

1-X,

x?, ecim X <0
X, ectn 0<Xx<2

1, ecmu X>2

(—x, ecmu X<0
sinx, eciim 0<Xx<x

X—2, ecn X>T

—X, ecmu X<0
IX? +1, ecom 0< X <

Xx+1 ecauX>2

x?+1, ecmm X<2
1+2X, econ 2<X<3

4AX + 2, ecna X >3



X—3, ecmm X<0 1-x, ecmu X<0
19. y=ix+1 ecmm 0<x<4 20. y= 40, ecn 0<Xx<2
3+\/;,€CJII/I X>4 X—2, ecau X>2
2x?, ecam X <0 [~ x~1, ecru x <0
2. y=1<X, ecmm 0<x<1 22. y=142%X, ecmu 0<Xx<2
2, ecmu X>1 x?,  ecmm X>2
x®+1, ecom Xx<0 (X —1, ecim X <0
23. y= 14X, ecom 0<X<2 24, y=4Ix* ecmum 0<x<2
3, eciia X > 2 2X, ecau X=>2
3X+1, ecm Xx<0 J=X, ecrm x<0
25. y={x*+1, ecu 0<x<1 26. y=42, ecom 0<x<2
0, eciu X =2 X, eclu X > 2
5 +1, ecm X< -1 (3+X, ecou X<-1
27.y=4x*, ecim —1<x<2 28.y=<x"+1, ecim —1<x<1
6—X, ecmm X >2 \3X, ecim X>1
X +1, eciit X<0 X+3, ecmu X<-1
29. y=4(x+1)?% ecmm 0<x<2 30.y=1:x*+2, ecimm —1<x<1
—X+2, ecna X>2 —X+4, ecnu X>1

"

WNceneposatb dyHkumio Y =f(X) Ha HenpepbIBHOCTL. B Toukax paspbiBa yCTaHOBUTL XapakTep paspbisa.
CxemaTn4yHO NOCTPOUTb rpadmK PYHKLUN:

e S 1 6 kS
1. y=5%3 2. y=3x4 3. y=2%* 4. Yy =43 5. y=9x2
1 2 4 6 2
6. y=7x" 7. y=6%3 8. y=5%* 9. y=772% 10. y = 3x+
2 3 5 . 3
11. y =4%3 12. y=7*1 13. y =6 14. y =8%+4 15. Yy = 2%+
o 1 1 5 1
16. Yy =9*+2 17. Yy =7%3 18. Yy =3%° 19. y=3%"° 20. y=8*"
1 8 3 A 3
21. y=6*° 22. y =541 23. y=2"° 24,y =372 25. y =5
7 3 7 4 4

26. y =52 27.y=27% 28. y =5%* 29. y=5"* 30. y=7"%

WccnenoBaTth (PyHKLMIO HAa HENPEPBLIBHOCTb. B Toukax paspbiBa YyCTaHOBUTL XapakTep paspbiBa. CxemaTunu-
HO MOCTPOUTb rpaduK PyHKLMK:
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\x+3\
1 f(x)=2x— "1
X+3

-1

X +1.
x -1
\x+4\
X+4

3f()—

5 f(X)=

17. f(x):b(x—3)+4.

19. f(x)=

21. f(x)=—— X +5.
X

23. f(x):‘x—_

25. f(x)=

27. T(X)=x+

x-2

29. f(x)= x+

Haitu nponsBoaHble PyHKUNIA:

14. f(x)=——

16. f(X)=——

18. f(x)="—~ "I

20. f(x)= X
22. f(x)= ‘X‘(x 1)+2.

24, f(x):ﬂ X+1)+1.
X—2

X +5|
X+5 "

28, f(x)=—2x— X3

26. T(X)=2x —

30. f(x):M-(x—2)+3

X

2 -(x+2)-1.

x=3

1) y=e""x®+1g(5x +1):

cos’ 3x .
2) Y= —arcsin 2x;
2X+3

3) y=+/3x* +1+29%,

4) y=ctg®8x —2x° +1;

5) y =arctg®(cos X);

6) y:3X2 sin 3X ;

X

8) y=Ig(sin 2x) +cos 3X;

9) y=3"*arcctg 2x;

30




10)y:In21.
X

COS X,3

1) y=e""x

+1g(2x* +3x);

in?5x
—arccos 8x:

2)y=

3) y=+7x*+5+3%9%,

4) y=tg°7X +3x* +8;

5) y =arcctg®(sin X) ;

6) Y= 5 cos 8X

arcsin 3x
ny=SE0 k1

8) Yy =Incos 3x —sin 2X;

9) y = 2" *arctg 3x;

10) y:ln3l.
X

1) y=e9%-x*-1g(3x* +5);

in3

ay:9n3x—mwmwx+b;
2X+5

3) y =/2X +3 —49%;

4) y=ctg®2x +4x* +5;

5) y =arctg®(sin X)

6) y:4X5 COS 2X ;

, y:arctg 2x_&+2;
X

8) y =Insin 3x +tg 8x;

9) y =2"9*arccos 3x ;

10)y:In51.
X

1) y=e""x" —lg(2x* +8X);

cos® 2x

2 =
4 5x +1

+arcsin(2x +5);

3) y=+2x2 +1+42%9%,

4) y=tg® 3x —3x—4;

5) y =arcctg®(cos X);

6) Y= 2 sin 3x;

Y= arcs;(n 2X _&+5;

8) y=Ig cos 2x —ctg 3x ;

9) y=4"*arcsin 2x:

1
100 y=In*=.

X

x? +1 : 1
1)y= + 2% 2) y =arcsin®(e*) + x3; 3 y=tg®x-=:
VY= ooy y (%) )Yy =1g7X-
4) y=arctg®3x + 2x* +1; 5)y:|n28m3x; 6) y=ctg 3x-In x;
7) y =3/3x° + 7 +arccos 2x; B)y:smze +2x*+5x; |9 y=arcsin(5x +3)-e**;
X

10) y=sin(In x).
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) y= +3%; 2) y =arccos?5x +e* ; _ctg’x -2,
sin 3x ’ y= R A
4) y =arctg®5x + 3x> +8x; 5) y = In? C0s 2X ; 6) y=tg 2x-In 2x;
7) Y =+/2X +5 +arcsin 3x ; 8) :Cos3e +5x°+4; |9 y=arccos(3x +5)-e*;
X

10) y=cos (In x).

1) y=arcsin®5* +Jx+2;

2) y=tg®(sin 2x) + 2*;

Cos 8X
3) Y =——— —arccos 3x;
X

4) y = In®(sin 8x) +ctg 2X ;

5) y=sin 3x-Ig 7x*;

6) y =arctg’® 3x;

2

ny=2"*4+x"+4; 8) y=sin®7x?; g)y:IX +8X;
n X
cos 3X
10) y:T—arccos 7X.
8. 2 27X 2 X Sln 3X .
1) y=arccos? 7 +~/3x +1; 2) y=ctg®(cos 2x) +77; | 3) y=————arcsin 4x;
X

4) y=In?(cos 2x) + tg 3x;

5) y=c0s 3X-lg 8x;

6) y = arcctg’8x;

7 y=3""+x>+8x -1,

8) y = cos” 8x°;

3

9y= +1In 5x;

sin X

sin 2x

10) y = 5 —arcsin 5x°.

1) y=In®sin x;

tg 2X :
J2X | arcsin x?;

2) y=

3) y=cos” lg 5x ;

4) y =sin 3x-arctg l;
X

5) y =arctg 5 —8x +5;

2x2+sin X |

6) Y=

7) y =arccos®5x + In 3x;

8) y:cosz(ln Ej :
X

9) y=arctg (sin 8x) ;

2
X?
10) Yy = Ctg " —sin x.

10.

1) y=1In?/cos x ;

ctg 3x

2) Y= +arccos 2Xx;
y 7x?

3) y=sin®(Ig 3x);
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1
4) Y =COS 2X -arccos —;

5) y =arctg 7 ~3x +5;

6) Yy =arcsin (cos 2x);

X
7))y = 79" ¥, 8) y=sin3(ln ij; 9) y =arcctg (cos 5x) ;
X
X3
10)y:tg§—cosx.
gy y= 92X ek o y=arcsin 2x-1g (7x+3): |5 y=sin(sin 3x):
1
4)y=3xz*‘gx—x3; 5) Y =08 3X +/X° +3; 6)y=ln2;;
N sin2x ,
7 y=arctg 2* +x°—-7x; [8) Y= v — X' +2X; 9) y =arctg® 3x;
10) y:3xz -COS 7X.
12. 1y y= /S|nX3X -In7x; 2) y=arccos 3x -ctg(3x+7); 3) y=cos’ (In 7x);
1
gy y =298 xS, 5) Y =5in 2X +VX* +7; 6)y=ln3;;
y Cos 3X g ) 2
7) y=arcctg 3 +7x+5; |8 Y= v — X" +5X; 9) y=arcctg® 2x;
10) y=5X3 sin 3x.
13- 1) y=In*(cos 3x) +x*; 2) y=sin 4x- 2%, 3) y= X+3 e,
tg 2X
4y y =arctg?(In x); 5) y =cos(arcsin 2x); 6) y =5° 0>
T 2 X 3ox | 3
7)y=X"In=; 8) Yy =C0S"3X +——; 9) y=In"2" +x°;
X sin x
X2
10) y=3 :
COS X
14. [ 2
1) y =1In*(sin 3x)+x° - 7; 2)y:c033x.4x3; ) y= X +l+8x2+5;

ctg X

4) y =arcctg®(In x);

5) y =sin(arccos 2x);

2 2Xx
6) y — 7x +Cos :
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7) y=x4-ln£;
X

8) y=sin’2x + ;
COS 2X

9) y=|n2(5x)+x7;

10)y = X
Y=\sinsx

15 1) y =52, 2)y= InSSm4X +8x2. 3) y =arcsin®8x + 3;
X
1 NX+4
— . —_ 5 = +2 ) = 2 .
4) y = arctg 3x cos: Sin 8x 6) Y =arccos” 5X;
COS X
7 y=tg x-lg 2x; 8) y=In N —7x%; 9) y =sin*(In x);
10) y =ctg(sin 2x)—7x +5.
. COS X
16. 1y y=7x3+s'n . 2) y=In? NG —7x%; 3) y =arccos’ 3x ;
4) y =arcctg 7x-sin£; 5) Y= ‘X_7—7X; 6) y =arcsin®3x;
X COS 2X
sin x
7) y=ctg X -In 3x; g) y=In 5 —2x%+3: 9)y:c032(|nx);
10) Y =tg(cos 3x)—7x* +5X.
cos” :
1711y y=e""x® +1g(5x +1); 2) y= 25 3;(—arcsm 2X; |3 y=~3x2+1+29%,
X +
4) y=ctg®8x —2x° +1; 5) y=arctg®(cos X): 6) y =3 sin 3x;
r 2 i
7y y=B X _g X +2x; |8 y=lg(sin 2x)+cos 3x; 9) y=3"arcctg 2x;
X
10) yzlnzl.
X
18. COS X,3 n2

1) y=e"*x*+Ig(2x* +3x);

2)y=

X
—arccos 8x:

3) y=v7x*+5+3%9%,

4) y=tg°7x +3x*+8;

5) y = arcctg®(sin x)

6) Y= 5 cos 8X;

y:m+y;_l;
X

8) Yy =Incos 3x —sin 2x;

9) y=2"*arctg 3x
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10) y=1n3l.
X

HRK)

1) y=e"-x' ~1g(3x° +5); |2 y=82|2f)5(—arcsin(3x+1); 3) y=+/2x +3 4%,
a) y=ctg®2x +4x* +5; 5) y =arctg®(sin x); 6) y =4 cos 2x
7 y:arcts 2X—\/§+2; 8) y = Insin 3x +tg 8X; 9) y =2"9*arccos 3x ;
10) y=|n51.
X
20- 11y y=e"9*x" —Ig(2x> +8x); 2)y=C;i3+21X+arcsin(2x+5); 3) y =/2x% +1+ 299",
a) y=tg® 3x —3x —4; 5) y = arcctg®(cos X); 6) y =2 sin 3x:
7 Y=arCSiTn2X—\/;+5: 8) y =Ig cos 2x —ctg 3x; 9) y =4"*arcsin 2x;
10) y=|n41.
X
2Ly y= X" +1 +25; 2) y =arcsin?(e*) + x°; 3) y:tg3x-£;
COS 2X X
4) y=arctg”3x +2x"* +1; 5)y:InZSin 3X; 6) y=ctg 3x-In Xx;
7) y=33x°+7 +arccos 2x; |8 y= si?(zex +2x*+5x; |9 y=arcsin(5x +3)-e*;
10) y=sin(In x).
2 1)y=;/i§+3x; 2)y:ar000525x+exz; 3)y:ctg3x-§;
4) y =arctg®5x + 3x° +8x; 5) y = In cos 2X ; 6) y=tg 2x-In 2x;
7) y =+/2x+5 +arcsin 3x; 8) Y= co;ex +5x*+4; | 9) y=arccos(3x +5)-e*;

10) y=c0s (In x).
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23.

COS 8x

1) y=arcsin®5* +vx+2; 2) y=tg®(sin 2x) + 2%; 3) y = ———— —arccos 3x ;
X
4) y =In®(sin 8x) +ctg 2X ; 5) y =sin 3x-Ig 7x%; 6) y = arctg®3x;
Hy=2"""+x*+4; 8) y=sin®7x%; 9)y:I +8X;
n x
cos 3X
10) sz—arccos 7X.
24, 2 7% 2 X sin 3x :
1) y =arccos”7 +4/3x+1: 2) y=ctg-(cos 2x) +77; y==————arcsin 4x;
X
4) y =In?(cos 2x) + tg 3X; 5) y =c0s 3x-1g 8x; 6) y = arcctg?8x;
3
7 y=3"+x>+8x -1, 8) y =cos” 8x°; 9) y=——+In5xX;
sin X
y:M—arcsin 5X?.
3
3 - tg 2X - 2 2
251y y=In"ysin x; 2)y= +arcsin x?; 3) y=cos? lg 5x;
. 1 X 2 o
4) y =sin 3x-arctg —; 5) y=arctg 5" —8x+5; 6) y =2X "X,
X
1 .
7) y =arccos’5x +In 3x; 8) Y= cosziln ;j ; 9) y =arctg (sin 8x) ;
XZ
10) y =Ctg — —sin X.
4
26. 1) y= Inzw/cos X; 2)y= Ct79 ?X +arccos 2x; 3) y=sin’(lg 3x);
X

1
4) Y =COS 2X -arccos —;
X

5) y =arctg 7 —3x +5;

6) y =arcsin (cos 2x);

7sin 3X+5x |

ny=

8) y:sin{lnlj;
X

9) y =arcctg (cos 5x) ;

3
X
10) y=tg E—cos X.
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27.

COS 2X

)y= +In 8x; 2) y=arcsin 2x-tg (7x+3); 3) y =sin®(sin 3x);
1
4y =39 _x8, 5) Y =C0S 3X +vX° +3; 6)y=ln2;;
. sin 2x . )
ny=arctg 2 +x°-7x; |8 Y= v — X" +2X; 9) y =arctg® 3x;
10) y:3xz -COS 7X.
sin 3x
28. |y y= -In7x; 2) y=arccos 3x-ctg(3x +7); 3) y =cos’® (In 7x);
X
1
4y y =219 x5, 5) Y =8in 2X +X* +7; 6)y=In3;;
. COS3X g 3 2
7) y=arcctg 3 +7x+5; |8 Y= v — X" +9X7; 9) y =arcctg® 2x;
10) y:SXS sin 3x.
29 1) y=1In*(cos 3x) + X°; 2) y=sin 4x-2°; 3)y= X¥3 | ax
tg 2X
4y y =arctg?(In x); 5) y =cos(arcsin 2x); 6) y =5° 0>
71 L 2 X 3% | o3
7)y=X"In=; 8) Yy =C0S"3X +——; 9) y=In"2" +x°;
X sin X
X2
10) y =3 .
CoS X
30.

X2 +1

1) y =1In*(sin 3x)+x° - 7; 2)y:c033x-4xs; ) y= +8x%+5;
ctg X
a) y =arcctg®(In x); 5) y =sin(arccos 2x): | ) y = 7% e X,
7)y:x4-ln£; 8) y=sin’2x + ; 9)y:In2(5x)+x7;
X COS 2X
X3

10) y = .

4 sin 5x

10) y =ctg(sin 2x)—7x+5.

BapuaHT 1.

3AOAHUE.




a. B ypHe 7 6enbix 1 4 4yepHbIX Wapa. KakoBa BEpPOSATHOCTb TOro, YTO Cpeaun NATU B3STbIX Haydady LapoB —
2 YepHbIX?

b. Tpwu cTpenka cTpenstT No MuweHU. BeposaTHOCTb nonagaHus B LeNb NepBbiM CTpenkoM paeHa 0,6; BTO-
pbiMm — 0,8. HanTn BeposATHOCTb nNonagaHus B Lefb TPeTbUM CTPErikoOM, eCni BEePOSTHOCTb TOro, YTo npwu
OAHOM BbICTpEne nonaayT B Lefb TOMbKO ABa CcTpeska, pasHa 0,116.

c. B marasuH noctynunu xonoaunnbHUKN C ABYX 3aBOAOB. BepoATHOCTb TOro, 4to 6pakoBaHHbLIN XONOAMMb-
HUK C nepBoro 3aesofa pasHa 0,2; co BToporo 3asoga — 0,1. HanTu BeposTHOCTb TOro, YTO Hayaayy B3ATbIN
XONOAUINbHUK OKaXeTcsa He BpakoBaHHbIM.

BapuaHT 2.

a. B ypHe 2 wapa, koTopble MOryT BbITb kKak YepHOro, Tak u 6enoro uBeTa. B ypHY noONoXunu YepHbIn wap.
3arem BbIHYNK wap, u OH okasarncs 6enbiM. KakoBa BEpOSITHOCTb TOr0, YTO B YpPHE OCTanuChb LLapbl OOHOMO
useta?

b. Kpyroast muweHb cocTouT 13 Tpex 30H: |, II, Ill. BeposTHOCTb MonagaHus B NepByto 30HY NPU O4HOM Bbli-
ctpene 0,15; Bo BTOpyto — 0,25; B TpeTbio — 0,2. HanTn BEpOATHOCTb NpomMaxa npu 0gHOM BbICTpere.

C. YpoxalHoCTb KapTodens B cemu coBxo3ax coctaBnsieT 182 u/ra, B 9-Tn coBxo3ax — 190 u/ra, B 5-Tn
coBxo3ax — 186 u/ra. HainTu BEpOSITHOCTb TOro, YTO B HayAa4dy BbIOpaHHOM COBX03€ YpOXXahHOCTb kKapTode-
nga pasHa 190 u/ra.

BapuaHT 3.

a. N3 10 6uneToB BbIMIPbILLHBIMKU ABNAOTCA 5. KakoBa BEpPOATHOCTb TOro, YTO cpeau B3ATbIX Haygady 3
OvneTtoB 6ygeT O4WH BbIMIPLILLHBIA?

b. Paccnegytotcst npuynHbl aBMakaTtacTpodbl, 0 KOTOPOW MOXHO caenaTb Tpu rmnotesbl Ay, A, , Az . OBHa-
PYXEHO, YTO B X0Ae KaTacTpodbl NPOMN30LLIIO BOCMSIAMEHEHME FOPOYEro, NpMyemM BEPOATHOCTU BOCMaMme-
HEHUS roproYero no Kaxkaowm M3 3-x rmnotes, cootTBeTcTBeHHO pasHbl 0,9; 0,1; 0,3. Hantn BeposaTHOCTb TOro,
YTO MpUYMHA aBMaKaTacTpodbl COOTBETCTBYET rmnotese Az, ecnu P(A;) = 0,2; P(A,) = 0,5; P(A3) = 0,3.

C. OKk3aMeHaUWOHHbIV GuneT coaepXut Tpu Bonpoca. BepoaTHocTe Toro, 4to oby4alwLwmnca OoTBETUT Ha
nepBbIi Bonpoc, paeBHa 0,8; Ha BTopon — 0,7; Ha TpeTun — 0,6. HanTn BEpOATHOCTb TOro, YTO obyYaroLmincs
CAacT 3K3aMeH, ecrnin Ans 3Toro 4OCTaTo4HO OTBETUTbL XOTA Obl Ha ABa Bonpoca.

BapwuaHT 4

1) B rpynne 25 yenoBek, U3 HUX 5 OTNMYHNKOB. HanTn BEPOSATHOCTb TOrO, YTO U3 YeTbipeX BbiOpaHHLIX HaY-
Aavy YeroBeK OKaXXyTCs 2 OTNUYHMKA.

2) 95% BbiNyckaemow MpoayKkuMvM yOOBMETBOPSAT CTaHAapTy. YNpOLWEeHHas cxema KOHTPOMns npusHaet
NPUrogHOW CTaHAAPTHYK npoaykuuio ¢ BeposiTHOCThbio 0,90 M HecTaHOapTHYK C BeposiTHOCTbio — O,
05.0npepenuTb BEPOATHOCTb TOTrO, YTO M3genue, npollealiee KOHTPOnb, YOOBNETBOPSET CTaHaapTy.

3) Tpwu ydeHbIx pelwatoT ogHy npobnemy. BepoaTHocTb pelwmnTs npobnemy nepsebiM y4eHbIM paBHa 0,8; BTO-
pbiM yyeHbIM -0,75; TpeTbum — 0,85. HalnTK BEPOSITHOCTL TOro, YTO Npobnema GyaeT pelueHa.

BapuaHT 5

1) B ypHe 9 wapos, npuyem benbix B ABa pasa bonblue, YeM YepHbiX. KakoBa BEpPOSATHOCTb BbIHYTb Mapy
LapoB O4HOro LBeTa?

2) B uexe 4JeTblpe cTaHKka. BepoaTHOCTb TOro, 4TO B TeYeHMe 4aca CTaHOK GyaeT pabortath, pasHa 0,8.
HaliT BEpOATHOCTb TOro, YTO B TEYEHUE Yaca XOTsi Obl OOUH CTAHOK CriomaeTcs.

3) [Onsa yyactua B onuMmnvage no mateMaTuKke cpeau Tpex By3oB oTobpaHo 5 oby4vatomxcsa ns nepBoro
BYy3a, 7 00y4arLmxca M3 BTOporo n 4 obyyaroLlerocst ns Tpetbero. BepostHocTb Toro, 4to 1-1 Typ nponget
obyuarowminca n3 neporo Bysa, paBHa 0,5; us stoporo pasHa 0,4; n3 Tpetbero — 0,6. Obyyarowmncsa npo-
wen 1-1 Typ. Hantn BepoATHOCTb TOrO, YTO OH Y4MTCS B NEPBOM BY3€.

BapuaHrT 6.

a. B muweHb npoussenu 5 BbICTpenoB ¢ BepoAaTHOCTLIO 0,8 npu kaxaom BbicTpene. Hantu BeposTHOCTb
X0Ts1 Obl OQHOrO NonagaHnsa B MULLEHb.

b. [Be u3 Tpex namn npmbopa oTkaszanun. HaiTn BEpOSATHOCTb TOro, YTO OTKa3anu nepeas v BTopas fnamnbl,
€CNn BEPOATHOCTM OTKa3a NepBoK, BTOPOKN, TpeTben namn pasHbl: P, =0,1; P, =0,2; P; =0,3.

c. Kaxpgas u3 BykB cnoBa «MaTemaTtuka» HanmcaHa Ha ogHom n3 10-Tu kaptodek. KapToukun nepemeluvBa-
toTCs. HaliT BEPOSITHOCTb TOro, YTO NPU U3BMEYEHNN 4-X KapTOYEK NMOSIBUTCS CITIOBO «TEMay.

BapuaHT 7.

a. M3 nonHon konoapl KapT (52 WTyKW) BbIHUMAKOTCA ABe KapTbl. HanTn BepoATHOCTb TOro, YTo 3TO ABe Aa-
Mbl.

b. Npwn nepeBoske fALIMKa, B KOTOPOM cofepxanucb 25 ctaHgapTHbIX U 15 HecTaHOapTHbIX AeTanewn, yreps-
Ha ofHa fJeTanb, HEM3BECTHO Kakas. Hayaauy usBneyeHHas u3 sillMka getanb (nocrne nepeBo3Ku) okasa-
nacb CtTaHgapTHOW. HaTy BEpOsiTHOCTb TOro, YTO ObiNa yTepsiHa cCTaHgapTHas geTanb.

c. Crpenok cgenan Tpu BbicTpena. HanTu BepoATHOCTb NonagaHusi Npy KaXKAoM BbICTPeEne, ecnn BeposiT-
HOCTb TOrO, YTO OH HW pa3y He nonan, pasHa 0,027.

BapuaHrT 8.

a. BeposaTHocTb 06HapyxeHusa neporo obwekta pasHa 0,2; BToporo — 0,3; Tpetbero — 0,4. Hantun Bepoar-
HOCTb TOro, YTO ByaeT obHapyXeHo He Goree ABYX OOBLEKTOB.

b. Habupas Homep TenedoHa, aboHeHT 3abbin ABe nocneaHue undpsl n Habpan ux Hayaady. Hantu Bepo-
ATHOCTb TOro, YTO abOHEHT NpaBunNbHO Habpan Homep TenedoHa.
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c. B nepeon ypHe cogepxutcsa 18 wapos, n3 HUXx 9 Gernbix; BO BTOPON ypHe — 16 WwapoB, U3 HUX 6 6enbix.
M3 kaxxgon ypHbl Haydady u3Bneknu no ogHoMy LWapy, a 3aTemM M3 3TUX LWapoB B3AT oguH wap. Hantn Be-
POSITHOCTb TOrO, YTO B3AT 6enbivi wap.

BapuaHT 9.

i.Mpeanpusitue nprvobpeno 5 koMNblOTEPOB. BEpOATHOCTbL TOro, YTO KOMMBIOTEP BbIAEPXKWUT rapaHTUNAHbIN
cpok cnyx6bl, cooTBeTcTBEHHO paBHbl 0,4; 0,5; 0,6; 0,55; 0,8. Hantn BeposTHOCTbL TOro, YTO B3ATbIM Hayaa-
4y KOMMbIOTEP, BbIAEPXKUT rapaHTUIAHBIN CPOK.

i.Mmeetca 6 6unetos ctommocTbto 100 pyb., 5 Bunetos ctommocTeio 500 pyb. n 2 6uneta ctoumocTbio 700
py6. Hantn BepoATHOCTb TOro, 4To Haygady B3aTble Tpu 6uneta ctoat 500 py6.

iii. BpoLueHbl Tpu urpansHblie KOCTU. KakoBa BEPOATHOCTb TOr0, YTO CyMMa BbINaBLLUNX OYKOB OyaeT He Gonblue
7?

BapuaHT 10.

i.Pa3pbIB aneKkTpuyecKkon Lenu NnponcxoanT B TOM Criydae, ecrivm BbIXOOUT N3 CTPOS XOTS Obl OAMH U3 YeTbIpex
3N1EMEHTOB. JNEMEHTbI BbIXOOAT U3 CTPOsi COOTBETCTBEHHO C BeposiTHocTamu 0,2; 0,4; 0,1; 0,5. Onpepe-
NTb BEPOATHOCTb TOrO, YTO TOKA B Lienu He OyaerT.

ii.B ogHom swmke 13 3eneHblx, 10 KpacHbIX, 7 CUHWUX LWAPOB, B ApYroM — 12 3eneHblX, 15 KpacHbIX, 2 CUHUX
wapa. M3 Hayaayvy BbIOpaHHOro siLLMKa B3AnM LLap, U OH okasancd 3eneHbiM. Hantn BeposaTHOCTb TOro, YTO
Lap B3anu N3 NepBoro siLLuKa.

iii. BpoLueHbl Tpu urpanesHble KOCTU. KakoBa BEPOATHOCTb TOrO, YTO Ha BCEX TPEX KOCTHAX BbiNageT OAUHAKOBOE
YMCIIO OYKOB?

BapuaHT 11.

a.B Tpex Awwkax cogepxatcs HOBOrogHWe rmupnsaHabl, BEPOATHOCTU Bpaka KOTOPbIX COOTBETCTBEHHO PaBHbI
0,1; 0,2; 0,15. N3 Hayagauy BblIbpaHHOTIO SiLLMKa M3BNEKNM BpakoBaHHYO rMpnsaHay. HaiTu BeposTHOCTL Toro,
4YTO ee B3NN N3 TPETbEro ALMKa.

b.BeposTHOCTb BbIMrpbIlLa MO KaXXaoMy W3 Tpex ounetoB paBHa 0,15. Hantn BeposiTHOCTb TOrO, BbIMIPbILL-
HbIX OuneToB OyaeT He Oonee ABYX.

c.Ha kaptoukax HanucaHbl undpsl 1, 2, 3, 4, 5, 6, 7. KakoBa BEpOATHOCTb TOro, YTO NPW U3BNEYEHNN OBYX
KapTouyek cymma undp bynet HeueTHon?

BapuaHT 12.

a.B ogHon kopobke cogepxutcsa 15 kpacHbIX U 5 cMHUX Kapangawewn, B agpyron — 10 kpacHbix 1 15 cuHux. U3
Kaxxgomn kopobkun Haygady Bbibpanv no ogHOMy KapaHgawy. KakoBa BEpOATHOCTb TOro, Y4TO KapaHgawm oa-
Horo upeTa?

b.B ypHy, roe nexar Tpw wapa, KoTopble MOryT BbiTb Kak YepHOro, Tak 1 6enoro useta, onycTunu 6enbin
wap. 3aTteM BbIHYNU LWap, KOTOPLIAN OKasancs YepHoro useTta. KakoBa BEpOATHOCTb TOro, YTO B YpHe ocTa-
nvck TonbKo Genble Wwapbl?

c. Obyyatowwmiica 3HaeT 8 BonpocoB 13 10. HaiTn BepoATHOCTb TOrO, YTO OH OTBETUT Ha ABa 3a4aHHbIX eMy
Bornpoca.

BapwuaHT 13.

a. CTpenok npousBoauT TPW BbICTPENbl NO MULIEHU. BepodaTHOCTbL nonagaHusa B Uenb BCEMU Tpems Bbl-
cTpenamu pasHa 0,512. Hantn BepoATHOCTb NOPaXeHUs Lenv npu OAHOM BbICTpene, ecnu U3BecTHO, YTO
BEPOSATHOCTb NOMagaHns B KaX4oM U3 TPeX BbICTPENOB OAMHAKOBA.

b. OTHOCMTENbHas YacToTa 3aHATUI NO MaTeMaTuke, NponyLeHHbIX obydatowmmes, pasHa 0,0625. Ckonb-
KO BbINO NPOMYCKOB, €CnK 3a 3TOT Nepuog BpemMeHn oby4datowmincs npucytcTesosan 60 pas?

c. B nepBon ypHe cogepxutca 10 wapos, 13 Hux 8 6enbix, BO BTOPOM ypHe 25 wapos., us Hux 15 6enbix. N3
KaXXOOM ypHbl Haydady M3BMeKnu no O4HOMY Liapy, a 3aTeM U3 3TMX OBYX LapoB Haydady B3AT OOUH Liap.
HaliT BEposITHOCTb TOro, YTO B3AT Oenbiii Wwap.

BapwuaHT 14.

a.lNo camoneTy nponssoauTCS Ba OOUHAKOBbLIX BbICTpena. BepoaTHOCTL nonagaHus Nnpu NnepBoM BbiCTperne
pasHa 0,4, npu BTopom — 0,7. Npn 0gHOM nNonagaHumM caMoreT BbIXOOUT U3 CTPOS C BeposTHOCTL0 0,3, npu
OBYyX nonagaHusax — ¢ BeposTHocTbio 0,8. HanTn BepossTHOCTL TOro, YTO B pe3ynbTaTe [ABYX BbICTPENOB ca-
MOMeT BbIAEeT U3 CTPOS.

b.Tpn obydatowerocs He3aBUCUMO Apyr OT Apyra NpPoBOAAT uU3MepeHus. BeposaTHOCTb TOro, YTo nepBbil
oby4varowmncs gonycTuT owmnbky npu namepeHusax pasHa 0,1; Ans BTOpPOro ata BepoATHOCTb paBHa 0,2;
anst tpeteero — 0,18. Hantn BepossiTHOCTb TOroO, YTO NPY U3MepPEeHnsix XoTs Obl 0OAMH 0By4YaoLWnMics owmnbKku
He JonycCTuT.

c.B awuke 10 anekTpynyeckux nammn, U3 HUX 4 namnel Hanps>keHnem B 220 BONbT U 6 Namn HanpsXXeHnem
150 BonbT. Haygayy BbIHYTO 2 namnbl. HaiTy BEpoATHOCTb TOro, 4TO 06e namMnbl OKaXKyTCs HanpsbkeHWeM B
220 BOnbT.

BapwuaHT 15.

a.B awwuke 15 getanen, cpeam kotopbix 10 okpalleHHbIX. Hayaady ussnekaroT Tpu getanu. Yto BeposiTHee
ONd Tpex U3BMeYeHHbIX AeTanen: ABe oKpalleHHble unu ogHa?

b.B rpynne cnoptcmeHoB 10 rumHacToB, 8 nnoBuUoB 1 4 GeryHa. BepoATHOCTb BbIMONMHUTL KBaNMUKaLNOH-
Hyl0 HOpMmY ang rumHacTta 0,7; gna nnosua — 0,5; ans 6eryHa — 0,9. HaiiTu BEpOSITHOCTb TOro, YTO CMOpPT-
CMeH, BbIDpaHHbI Haygayy, BbINMOMHUT HOPMY.
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c.[lna paspyweHus cknaga ¢ boenpunacamm AOCTAaTOMHO nonagaHus ogHon 6omObl. Ha cknag copocunm
yeTblipe 6omObI ¢ BeposiTHOcTAMM nonaganusa 0,7; 0,5; 0,8; 0,9. Hantn BepoaTHOCTL TOro, 4to cknag byper
paspyLueH.

BapuaHT 16.

a. B swuke 6 cuHMX n 14 Genbix WapoB, NOMeYeHHbIX Homepamu oT 1 go 20. BbiHyTbl nocnegoBaTenbHO
ABa Lapa no Bo3BpaTHoW Bblbopke. Hantn BepoATHOCTL TOro, 4To oHM ob6a Genoro ugeta U ¢ HoMmepamu,
KpaTHbIMU YeTbIpEM.

b. BpolueHbl Tpy nrpanbHble KOCTU. KakoBa BEpOATHOCTbL TOrO, YTO CyMMa BbIMaBLUMX OYKOB paBHa 137

c. B macTepckor Ha Tpex cTaHKax U3rotaBnuBaloTCA OAHOTUMNHbIE AeTanu. BepoaTHocTb 6e3oTkasHoM pa-
©oTbl nepBoro ctaHka paeHa 0,9; sToporo — 0,7; TpeTtbero — 0,85. BeposaTHOCTb n3rotoBrneHnsa 6pakoBaHHOM
JeTanu Ha nepBoM cTaHke paBHa 0,2; Ha BTopomMm — 0,15; Ha TpeTbem — 0,1. Hantn BepossTHOCTb TOro, 4To
Hayrag BblOpaHHas geTanb OKaXeTcs CTaHOapTHOM.

BapuaHT 17.

1.113 BogoeMa, cogepxaiero 60% kapacs, 25% okyHa n 15% gpyrux pbi6, BbinoBunu peiby. OnpegenuTb
BEPOSATHOCTb NOMagaHnst Ha KPHOYOK MITN Kapacs, Uin OKYHS.

2. TypwcT, 3abnyguBLUNCE B fiecy, BbIleN Ha NOMSIHKY, OT KOTOPOW B pa3Hble CTOPOHbI BEAYT YeTblipe JOPOri.
BeposiTHOCTb Bbixoga Typucta 13 neca B TeveHme 30 MuH. no nepson popore — 0,5; no BTopon — 0,3; no
TpeTtbern — 0,2; no yetBepTon — 0,4. HanTn BEPOSATHOCTL TOrO, YTO TYPMCT NOLLEN No BTOPOM opore, ecnv
OH Yyepe3 30 MuH. Bbilwen 13 neca.

3.Haiitn BepodaTHOCTL TOro, 4to u3 uudp 1, 2, 3, 4, 5, 6 cocTtaBneHo TpexaHa4yHOe Yncro, BCe LUdpbl KOTO-
pOro HeYyeTHbIE.

BapuaHT 18.

1.B awuke 20 aneKkTpnYecKknx namnoyek, 3 KoTopbix 3 HecTaHAapTHble. HanTn BEpOATHOCTb TOrO, YTO B3Si-
Tble 3 TaMMNOYKM OKaXXyTCsl CTaHOAPTHBIMMU.

2.006yyaloLmMncs pasbICKMBAET HYXXHYIO eMY KHUTY B Tpex bnbnmoTtekax. BeposaTHOCTM TOro, Y4TO KHUra Haxo-
ONTCS B NEPBOM, BO BTOPON U TpeTben OmbnmnoTtekax, cooTBeTCcTBEHHO paBHbl 0,6; 0,7; 0,8. Halitn BeposT-
HOCTb TOrO, YTO KHWUIa COAEPXKNUTCS TONBKO B 0gHON Brubnunoteke.

3.[lBa aBTOMaTa Npov3BOAAT OAHOTUMHbIE AeTanu, KOTOpble NOCTynarT Ha obwmi KoHBerep. Nponssoau-
TENbHOCTb NEPBOro aBTomaTa BTpoe Hornblue Npon3BOANTENBHOCTM BTOPOro. NepBbii aBTOMaT NponussoanT
60% peTtanewn nepsoro copta, a BToponi — 80%. HanTn BepoaTHOCTb TOro, YTo Haygady B3sTas C KoHBenepa
AeTarnb OKaXeTcHa NepBoro copra.

BapuaHT 19.

1.B ctyguu 3 TENEBU3MOHHbBIX KaMepbl, BEPOATHOCTU, BKIMIOYEHUSA KOTOPbIX COOTBETCTBEHHO paBHbl 0,7; 0,6;
0,5. Hantn BeposATHOCTb TOTO, YTO B AA@HHLIA MOMEHT BPEMEHU BKIIOYEHA XOTSA Obl 04Ha kKamepa.

2.Cpeaw noctynatowmx B yHusepcuteT 30% abuUTypueHTOB MMEIOT OLIEHKY «OTMIMYHO» NO Matematuke, 45%
UMEIOT OLEHKY «XOPOLLO», a OCTalnbHble UMEIT OLEHKY «YOOBNETBOPUTENBHOY. BeposTHOCTL coayn BCTy-
NUTENBHOIO 3K3aMeHa No MartemaTuke ONns abuTypueHTa, UMEILLEero OLEeHKY «OTnn4YHo» pasHa 0,8; aons
abutypueHTa ¢ oueHKon «xopowwoy — 0,7; ons abutyprueHTa ¢ oueHKon «yaoBneTsoputensHo» — 0,3. Hantu
BEPOATHOCTb TOrO, YTO Hayaayy BbIOpaHHbI abUTYPUEHT coacT BCTYNUTENbHbBIA 3K3aMeH.

3.KakoBa BepOSITHOCTb TOro, YTO Npu BpocCaHnM Tpex UrpanbHbIX KOCTEN, HA OBYX KOCTAX BbiNadeT OANHAKO-
BOE YMCIIO OYKOB?

BapuaHT 20.

a.B gByx swwmkax HaxogaTca getanu; B nepeoM — 15 getanen (M3 Hux 10 cTaHgapTHbIX), BO BTOpOM — 12
(13 HMX 8 cTaHdapTHbIX). V3 Kaxgoro dwuka Haygady BblHUMAKOT No 2 getany. KakoBa BepOATHOCTb TOrO,
YTO BCE AeTanu OKaXyTcs CTaH4apPTHbIMUN?

b.B ypHy, roe nexart 3 wapa, KoTopble MOryT ObITb Kak YepHOro, Tak 1 6enoro LBeTa, onycTunu 6eneii wap.
3aTtem BbIHYNW Wap, U OH okasarncs YepHbiM. KakoBa BEpOATHOCTb TOrO, YTO B YpHE OCTarcs eLe XoTs Obl
OAWH YepHbI Wwap?

c.Mo muweHn Npom3sBenu 5 BbICTPENOB C BEPOATHOCTLIO nonagaHus 0,7. Hantn BepoATHOCTb XOTHA Obl 04-
HOro nonagaHus B LenNb.

BapuaHT 21.

a.B 6onbHMUy nocTtynatoT G6onbHble ¢ 3aboneBaHnsmu A, B, C B oTHoweHun 5: 3: 2. BeposiTHOCTK usneye-
Husa 60ne3HN cCooTBETCTBEHHO paBHbl 0,7; 0,6; 0,9. HanTu BEpOSAITHOCTb TOro, YTO BbINMCaH 6ONBHONM, KOTO-
pbii cTpagan 3abonesaHuem B.

b.BeposiTHOCTb TOro, YTO ABUraTernb BKITUUICA Nocrne 3axuranus, paBHa 0,95. HaliTu BeposiTHOCTb TOro,
yTO ABuraTenb bygeT paboTaTb TONBKO NOCIE TPETHErO 3aXXUraHus.

c.B knacce 15 manbunkoB n 25 geBoyek. HyxHO BbiOpaTb AByX 4yenoBek. KakoBa BEpPOSITHOCTb TOro, YTO
Hayraz BblOpaHbl JBa Manbyuka?

BapuaHT 22.

o B TpeHupoBkax No napHbIM COPEBHOBaHMAM B Oere y4acTByOT 6 yyalymxcs u3 wkonbl Ne 1 1 8 yyawmxcs
n3 wkonbl Ne 2. Yto BeposiTHee: No xxepebbeBke B NepByto napy 6eryHoB BOMAYT OBa y4aLLMXCSt U3 LLKOMbI
Ne 1 unu Ne 27?

o Yucno getanen, M3roToBNsiEMbIX NEPBbIM CTAHKOM, OTHOCMTCS K YUCIy AeTanewn, n3rotoBrsieMblX BTOPbIM
CTaHKoM, Kak 5 : 4. BeposiTHOCTb TOro, 4To OpakoBaHHas AeTarnb M3roTOBNIEHA NEPBbLIM CTaHKOM paBHa 0,2;
BTOpbIM — 0,1. HanTh BEpOSATHOCTb TOro, YTO Haygady B3ATasa geTanb ABMSeTcs CTaHgapTHOM.
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o lNponsBoaaTca Asa BbICTPena No ogHon MuweHn. BepossiTHOCTU nonagaHwnst npu nepsom, BTOPOM BbICTpe-
nax cooTBeTCTBEHHO paBHbl 0,5; 0,7. HaT BEpOATHOCTb TOro, YTO B MULLIEHM OyaeT TONbko ogHa npobou-
Ha.

BapuaHT 23.

o [1Be MalIMHUCTKM NevyaTanu pykonucek. MNepeas nevaTtana 3/5 Bcen pykonucu, BTopasi — octarnbHoe. Bepo-
SITHOCTb TOro, YTO NepBasl MalIMHUCTKa caenaeT ownbkn, pasHa 0,15; ona BTOPOM MalLMHUCTKN 3Ta Bepo-
ATHOCTb paBHa — 0,1. [Npu npoBepke ObinM 0OHapyXeHbl ownbkn. HaTn BepoATHOCTb TOro, YTO owmnbnack
BTOpasi MalUMHUCTKA.

o B kapmaHe HaxoguTca 6 MmoHeT goctomHcTBOM no 10 koneek n 8 MoHeT gocToMHcTBOM Mo 50 koneek. Ka-
KOBa BEPOSITHOCTb TOr0, YTO HayAayy B3ATble ABE MOHETbI OKaXyTCs JOCTOMHCTBOM no 50 koneek?

o Tpu cTpenka cTpensaT N0 MULLEHU HE3aBUCUMO ApYr OT Apyra. BeposTtHocTn nonagaHvs B MueHb Ans
CTpenkoB cooTBeTCTBEHHO paBHbl 0,6; 0,7; 0,9. HanTn BepoATHOCTb TOro, 4TO B MULUEHb MOMadeT XoTs Obl
OQIVH CTPErOK.

BapuaHT 24.

a. B mactepckon gBa crtaHka paboTtaloT HesaBucuUMO Apyr OT gpyra. BeposaTtHocTb TOro, 4to
nepBbli CTAHOK B TeYEeHUe OHSA He noTpebyeT BHMMaHWs mactepa, pasHa 0,9, ons BToporo
CTaHKa 3Ta BeposiTHOCTb paBHa 0,85. HanTn BepoATHOCTbL TOro, YTO B TEYEHUE OHS BHU-
MaHusa noTpebyoT oba cTaHka.

b. HarTtn BepoaTHOCTb TOro, 4To 13 8 KHWI, pacnonoXeHHbIX B CriydYanHoMm nopsigke, 3 onpeae-
NEHHbIE KHUIN OKaXXyTCsa pSaoM.

c. Yetblpe cTaHka usrotasnueatoT getanu. Mepsbin nponssoant 20% BCer NpoayKLMKN, BTOPOK
— 40%, Tpetun — 40%. BepoAaTHOCTb M3roToBNEHUs GpakoBaHHOW AeTanu Ans NepBoro,
BTOPOro, TPETbEro ctaHka cooTBeTcTBeHHO paBHa 0,1; 0,05; 0,15. Hantn BepoAaTHOCTL TOrO,
YTO BbIOpaHHasa Hayrag AeTarnb OKaXeTCst CTaHOapTHOMW.

BapuaHT 25.

ABTOMOOWIbHBIN  3aBO4 MOXET MOSy4YnTb aBTOMOOUIb C OOHOrO M3 Tpex 3aBOAOB, NPOM3BOAUTENBLHOCTb
KOTOPbIX OTHOCUTCA Kak 3:5:2. BepoATHOCTb M3roToBNEHMS aBTOMOOWMA OTIIMYHOMO KayecTBa Afis NepPBOro
3aBoga paBHa 0,85, ana stoporo — 0,8, ana tpetbero — 0,9. Hantm BepoATHOCTb TOro, YTO Haygady
KyMnneHHbI aBTOMOOUNb OTAMYHOIO KayecTBa.

b. HarTi BepoaTHOCTb TOro, YTo Haydady B3ATOE ABY3HAYHOE YMCIMO OKAXKETCS KpaTHbIM 2 Unn
5.

c. B notepee 100 6unetos, cpeamn koTopbix oauH Boinrpbiw 100 pybnen, 5 Bbiurpbiwen no 50
pybnewn, 40 Bomrpbiwen no 10 pybnen. Hantn BeposaTHOCTL BelrpaTbe He MeHee 50 pybren.

BapwuaHT 26.

NmeeTca 10 oanHakoBbIX YpH, B 8 13 KOTOPbLIX HAXoOdATCst MO 2 YepHbIX 1 no 2 Oenbix wapa, a B AByx — 5
Oenbix 1 1 YyepHbIV Wap. N3 ypHbI, B3sTON Haygady, uasnedeH 6enbin wap. KakoBa BEpOATHOCTb TOrO, YTO
Lap M3BneYeH U3 ypHbl, cogepXxallen 5 denbix wapos?

b. W3 Bcex 20 my3eeB, pacnonoxeHHbIX B ropoge, 8 my3eeB nsobpasutenbHbix nckyccTs. Ka-
KOBa BEPOATHOCTb TOrO, YTO cpean 3 MyseeB, KOTOpble MOCETUNU TYPUCTbI, 2 My3esd U30-
OpasuTenbHbIX UCKYCCTB?

c. W3 wectn kaptouek ¢ 6yksammu J1, U, T, E, P, A BbiOpanu Hayrag B onpegeneHHoM nopsigke
4 xapTo4Kkun. HanTn BEPOATHOCTb TOrO, YTO NOSTYYUTCH CIIOBO «TUPEX.

BapuaHT 27.

[na npoBepkn mMarasvHOB HyXHbl 3 peBU30pa, KaXKObI U3 KOTOPbIX OOIMKEH NPOBEPUTb 2 MarasvHa. Yemy
paBHa BEPOSITHOCTb TOro, YTO MPWU Criy4anHOM pacnpegeneHnn o6bekToB NepBbi PEBU3OP MONYYUT AN
NPoBEepPKN AaHHbIX ABa MarasuHa?

b. Bunet cogepxut 3 Bonpoca. BepoATHOCTb TOro, 4To oOyyarLwuincsa 3HaeT nepBblii , BTOPO
, TPETUI BOMpoCkbl coOTBETCTBEHHO pasHa 0,9; 0,9; 0,7. Hantn BeposTHOCTb TOro, 4To 06Y-
yarLwumics oTBeTUT Ha Niobble 2 Bonpoca.

c. [lBa oxOTHUKa CTpenstoT B Lenb. BepoaTHOCTb NonagaHus B Uenb NepBbiM OXOTHUKOM paB-
Ha 0,7; sBTopbim — 0,75. B pesynbTate ogHOro 3anna okasanocb oOHO nonagaHuve. Yemy
paBHa BEPOSITHOCTb TOrO, YTO MPOMAaXxHYJICS NEPBbIN OXOTHUK.

BapuaHT 28.
W3 ypHbl, cogepxallen 4 6enbix 1 5 YepHbIX WapoB, BbIHUMAKT OAMH 3a APYrMM BCe Liapbl, KPOME OOHOrO.
Hantn BepoATHOCTb TOro, YTO NOCNEeAHWI OCTaBLUMIACS LWap B ypHe OyaeT YepHbIM.

b. Ha cbopky noctynatoT getanu ¢ 4-x aBTomaToB, NPOM3BOAUTENBHOCTL KOTOPbIX OAMHAKOBa.
BeposiTHocTb Opaka Ha 3Tux aBTomaTax cootBeTcTBeHHO 0,01; 0,02; 0,03; 0,015. Hawitu Be-
POSITHOCTb TOrO, YTO Haydady B3siTas AeTarnb OKkaxeTcsi bpakoBaHHOM.

c. BeposTHoCTb usrotoBneHus nsgenusa nepsoro copta paHa 0,9. CKONbKO LOMKHO ObITb U3-
roTOBMNEHO U3AeNWIA, YTOObI C BEPOATHOCTLIO, HE MeHbLuer 0,95, MOXHO ObINO oXuaaTtb, YTO
cpenu Hux xoTsa 6bl 0gHO M3genve He NepBoro coprta?

BapuaHT 29.
M3BecTHO, 4YTO BEPOSITHOCTbL ABYM Onm3Heuam ObiTb OAHOro nona BABoe 6onblie BeposATHOCTU ObiTh
pasHonosnbiMn. BepoaTHOCTb poxaeHus manbyvka pasHa 0,51. HaiTu BepOsSTHOCTb TOro, YTo ApYyron u3
OnM3HeL 0B — Manb4uK, €Crv YCTaHOBIEHO, YTO NEPBbIA U3 HUX MaribyuK.

b. WrpanbHas kocTb GpocaeTcsa oanH pas. Hantn BepoATHOCTb NOsiBIeHUs He 6ornee 5 04KOoB.
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c. B nepBon ypHe 8 6enbix 1 4 YepHbIX LWapa, BO BTOpon — 7 6enbix 1 2 YepHbIX. M3 kaxxgon
YPHbI B35iNK MO Wapy, 3aTeM 13 Hux Bblbpanu ewe oguH. HaliTu BepoATHOCTb TOro, YTO OH
oenbin.
BapwuaHT 30.
a. B marasuHe paboTaeT 8 npogaBuLoB, U3 HUX 5 YyenoBek co cTaxxem B 5 net. B cmeHy 3aHAThl 3 npogasua.
Yemy paBHa BEPOSITHOCTb TOrO, YTO B OOQHY CMEHY BOMAYT 2 NpoAaBLa co ctaxem pabotbl 5 net?
b. [artb cTpenkoB CTpensioT B Lenb C BEPOATHOCTbIO nonagaHusa anga kaxgoro 0,7. Hantu Be-
POATHOCTb XOTSA 6bl OAHOrO NonagaHust Npu OAHOM 3anne.
c. Yucno 6pakoBaHHbIX cpeau 5 nsgenuin 3apaHee HEM3BECTHO U BCe NPeanonoXeHnsa o Konu-
yecTBe OpakoBaHHbIX N3OENUN paBHOBEPOATHbI. B3AToe Haygady usgenue okasanocb 6pa-
KOBaHHbIM. HanTn BEpOATHOCTb TOro, YTO B3ATOE HGpakoBaHHOe m3genue 6bino eanHCTBEH-
HbIM.

3AO0AHME.

BapwuaHT 1. BeposiTHOCTb NonagaHus B Lienb Npu KaxaoMm BeicTpene pasHa 0,3.

1) HanTtun BepoATHOCTb TOro, 4To Npu 5 BeicTpenax byget He Gonee AByx NonagaHWn.

2) HanTtu BepoATHOCTb TOro, YTO U3 6 BbICTpEnoB byaeT He MeHee YeTbipex nonagaHum.

3) Yemy paBHa BEpPOATHOCTb TOro, YTO ByAeT He MeHee Tpex 1 He bonee NATU NonagaHui B Lienb, ec-

nv npousBeaeHo 5 BbICTPENoB?

4) HawnTtn BeposSTHOCTb TOro, YTO U3 7 BbicTpenos byaeT 6onee 4yeTbipex nonagaHvi B LErb.

5) HawTtn BepoaTHOCTb TOro, 4YTO B LieNb nonanu x0T 6bl ABa pa3a u3 6 npon3BeAeHHbIX BbICTPENOB.
BapuaHT 2. [locaxeHo 7 AepeBbeB C BEPOATHOCTLIO BbPKMBAHUA ANS Kaxgoro us Hux 0,9.

1) HainTun BepoATHOCTb TOrO, YTO BbIXKMBAET HE MEHbLLE LLIECTU AEPEBLEB.

2) HanTtu BepossTHOCTb TOro, YTo BbhkMBeT 6Gonee 3 n MeHee 6 oepeBbLEB.

3) HaiiTi BEposiTHOCTb TOro, YTO BbIXKMBET XOTS Obl 3 AepeBa.

4) HawTn BEpOATHOCTb TOrO, YTO He Boree ABYX AEPEBLEB BbPKUBET.

5) HawTn BEpOATHOCTb TOrO, YTO BbIKMBET MEHEE LLIECTU JEPEBLEB.
BapwuaHT 3. /13 cemsaH gaHHoro pacteHusi o6b14HO BexoanT 80%.

1. TlocaxeHo 6 cemsiH. KakoBa BEpOATHOCTb TOro, YTO HE MEeHee 5 ceMsiH B3oaeT?
2. HaiTu BEposTHOCTb TOro, YTO N3 8 MOCaXEHHbIX CEMSIH B30OMAET XOTS Obl ABa.
3. Haiiti BEpOATHOCTb TOro, YTO M3 5 NOCaXKeHHbIX CeMSIH B30MAET He 6onee 4-x ceMsH.
4. TllocaxeHo 7 cemsaH. KakoBa BEpPOATHOCTb TOrO, YTO B3OMAET HE MeHee 3 n He Bonee 6 cemsH.
5. Hawntun BeposaTHOCTb TOro, 4to 6onee 5-Tn cemsiH B3oMaeT n3 8 NOCaXeHHbIX.
BapuaHT 4. B HekoTOpOoM HaceneHHOM NyHKTe 75% cemen umeroT KoMmnbtoTepbl. [Ana nccnegoBaHum
Haygady oTobpaHo 7 cemen.

1. Hantn BepoATHOCTb TOro, YTO He MeHee 5 ceMeil UMeeT KOMMbIOTEPbI.

2. KakoBa BEpOSATHOCTb TOro, YTO KOMMbIOTEPLI MMEIOT 6onee 3 u MmeHee 5 cemein?

3. HawiTtn BepoaATHOCTb TOro, YTO He Boree Tpex ceMen NMET KOMMbIoTEPbLI. HaTn BEPOATHOCTL TOrO,

YTO XOTH Obl TPM CEMBU MMEIOT KOMMBIOTEPDI.

4. HawnTu BepoATHOCTb TOro, YTO MeHee 5 ceMen MMEIOT KOMMbIOTEPDI.

5. HaiiTi BEpOATHOCTb TOrO, YTO HE MeHee 4 ceMeln UMEKT KOMMbIOTEPBDI.
BapuaHT 5. B HEKOTOpPLIX YCNOBUSIX BEPOATHOCTbL CBOEBPEMEHHOIO NPMOLITUA Noe3da Ha CTaHUMIO paBHa
0,8.

1. Hantn BepoATHOCTb TOro, YTO 13 4-X OXMAaeMbIxX NOe340B He Bonee Tpex NpubyayT ¢ ono3gaHuem.
2. HanTtu BepoATHOCTb TOro, YTO CBOEBPEMEHHO NpubyayT He Bonee 2-X U He MeHee 4-X Noe3noB n3
NATU OXUAAEMbIX.
3. HawiTtn BEpOSATHOCTb TOrO, YTO U3 6-TW OXUOAeMbIX NOE340B ONO3AalT XoTs 6bl 2 noesga.
4. HawTn BEpOSATHOCTb TOrO, YTO U3 5-TW OXnaaemMbix NOe3noB He MeHee 3-x NpubyayT ¢ ono3gaHneM.
5. HawTtn BEpOSTHOCTb CBOEBPEMEHHOIO NPUOLITUA Bonee 4-x NOe3noB U3 7 OXUaaeMbIX.
BapwuaHT 6. [lonsa nsgenun BToporo copta HekoTopown npoaykumm coctaenseT 40%. Baaro Haypauy 8
nsgenun.

1. KakoBa BEPOATHOCTb TOr0, YTO Cpeamn HUX MeHee 3-X BTOPOro copra?
2. KakoBa BepOSITHOCTb TOro, YTO okaxetcs bonee 5-Tu U He MeHee 7 U3genuii BTOPoro coprta?
3. Hait BeposiTHOCTb TOro, YTO M3aenuii 2-ro copTa 13 Yyncna oTobpaHHbIX XoTS bbl YeTkbipe.
4. HanTn BEpOATHOCTb TOro, YTO CPeAn HUX HE MEeHbLLE 5-T n3genui BToporo copTa.
5. Haitn BeposiTHOCTb TOro, 4TO M3AeNnin BTOPOro copTa okaxkeTcs bonee 2-x.
BapwuaHT 7. BeposiTHOCTb nonagaHus B Lenb Npu KaXxxaom BeicTpere pasHa 0,3.
1. Hantm BepoaTHOCTb TOro, 4To npu 5 BeicTpenax byaeTt He Gonee AByx nonagaHui.
2. HanTu BepoATHOCTb TOro, YTO U3 6 BbICTpernos byaeT He MeHee YeTbipex nonagaHum.
3. Yemy paBHa BEpOATHOCTb TOroO, YTO ByAeT He MeHee Tpex 1 He Bonee NATU NonagaHuin B Lienb, ec-
nn NnpounseeneHo 5 BbiCcTpenoB?
4. HaiTu BEpOATHOCTb TOrO, YTO M3 7 BblCTpenoB byaeTt Bonee YeTbipex nonagaHun B Lienb.
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5. HaiiTi BEpOosATHOCTb TOro, YTO B LieNb nonanu xoTsa 6bl ABa pasa u3 6 npon3BeAeHHbIX BbICTPENOB.
BapuaHT 8. NocaxeHo 7 oepeBbeB C BEPOATHOCTbLIO BbXKMBAHUSA AN Kaxaoro u3 Hux 0,9.

1. HainTv BEpOATHOCTb TOrO, YTO BbIXKMBAET HE MEHbLLE LIECTN AEPEBLEB.

2. HanTtu BeposaTHOCTb TOro, YTo BbhkMBET 6Gonee 3 n MeHee 6 JepeBbEB.

3. HawTtu BeposaTHOCTb TOrO, YTO BbIKMBET XOTS Obl 3 AepeBa.

4. HawTtn BEpOATHOCTb TOro, YTO He Bornee ABYX AepeBbEB BbDKUBET.

5. HaiiTi BEpOATHOCTb TOro, YTO BbIKMBET MEHEE LLIECTU AEPEBLEB.
BapwuaHT 9. 13 cemsiH gaHHOro pacTteHusi o6bivHO BexoanT 80%.

1. [lMlocaxeHo 6 cemsiH. KakoBa BEpOSATHOCTb TOro, YTO HE MeHee 5 ceMsaH B3onaeT?
2. HanTtu BepoATHOCTb TOro, YTo U3 8 NocaXxeHHbIX CEMSAH B3onaeT XoT4 Obl ABa.
3. HanTtu BeposATHOCTb TOro, 4TO U3 5 NocaXkeHHbIX CEMSH B3oMaeT He Gornee 4-X ceMsiH.
4. TllocaxeHo 7 ceMsH. KakoBa BEpPOATHOCTb TOrO, YTO B30MAET HEe MeHee 3 1 He bonee 6 cemsiH.
5. Haiiti BeposTHOCTb TOro, Yto 6onee 5-Tm cemsiH B30MAET U3 8 NOCaXEHHbIX.
BapwuaHT 10. B HekoTOpom HaceneHHOM nyHkTe 75% cemen numeroT KoMnbioTepbl. [N nccnegosaHui
Haygady oTobpaHo 7 ceMen.

1. Hantn BeposTHOCTb TOr0, YTO HE MeHee 5 cemen MMeeT KOMNbIOTEPHDI.

2. KakoBa BEPOATHOCTb TOr0, YTO KOMMbIOTEPLI MMEKT 6onee 3 n meHee 5 cemen?

3. Haiiti BeposTHOCTb TOro, YTO He Gonee Tpex ceMen MMEIT KOMNbIoTEPbl. HanTy BepOSTHOCTbL TOrO,

YTO XOTs Obl TPU CEMBU NMEIOT KOMMbLIOTEPDI.

4. HaliTi BEpOATHOCTb TOrO, YTO MeHee 5 cemelt UMET KOMMNbIOTEPDI.
5. Hantu BeposiTHOCTb TOro, 4TO HE MeHee 4 ceMell UMEKT KOMMbIOTEpbI.
BapuaHT 11. B HEKOTOpPbIX YCIOBUSIX BEPOSITHOCTb CBOEBPEMEHHOIO NPMOLITUS Noe3aa Ha CTaHUMIO paBHa
0,8.

1. HanTn BepoATHOCTb TOr0, Y4TO M3 4-X OXuaaemblx Noe3foB He Gonee Tpex NpubyayT C ONo3gaHNEM.
2. HaiiTn BEposiITHOCTb TOro, YTO CBOEBPEMEHHO NpMbyayT He Bonee 2-x n He MeHee 4-x Noe3aoB U3
NSATU OXMOAEMBbIX.
3. HawnTtu BeposaATHOCTb TOro, 4YTO U3 6-TM OXMOaeMbix NOE340B ONO3AaT XoTs Obl 2 noes3ga.
4. HawTn BEpOSATHOCTb TOrO, YTO U3 5-TW OXnaaembix NOe3noB He MeHee 3-x NpubyayT ¢ ono3gaHveM.
5. Haiiti BeposaTHOCTb CBOEBPEMEHHOIO NpUbLITUS Gonee 4-x N0e3aoB U3 7 OXKUOAEMbIX.
BapuaHT 12. [lonsa nsgenuin BToporo copta HekoTopon npoaykuum coctaBnseT 40%. Baato Haygady 8
nsgenun.

1. KakoBa BEpPOATHOCTb TOrO, YTO Cpeam HUX MeHee 3-X BTOpOro copra?
2. KakoBa BEpOATHOCTb TOrO, YTO OKaxeTcsa Gonee 5-Tn 1 He MeHee 7 n3genuin BToporo coprta?
3. HanTtn BepoATHOCTbL TOro, 4TO M3genuin 2-ro copTa n3 Ymcna otobpaHHbiX XOTs Bbl YeTbIpe.
4. HainT BepOosiTHOCTb TOrO, YTO CPpean HUX HE MeHbLUe 5-TW U3genuin BToporo copTa.
5. Hantn BeposaATHOCTb TOro, YTO M3ZENnNin BTOPOrO copTa okaxkeTcs bonee 2-x.
BapuaHT 13. BeposTHOCTb NonagaHua B Lenb Npy KaXkaoM BbicTperne pasHa 0,3.
1. Hantm BepoAaTHOCTb TOro, 4To npu 5 BeicTpenax byaeTt He Gonee AByx nonagaHui.
2. HaliTn BeposiTHOCTb TOro, YTO 13 6 BbICTPENOB OyAeT He MeHee YeTbIpeX NonagaHni.
3. Yemy paBHa BEpOSATHOCTb TOro, 4To 6yget He MeHee Tpex 1 He 6onee NATU NonagaHWnM B LEenb, ec-
nv npou3sBeaeHo 5 BbICTPENoB?
4. HawTtn BEpoATHOCTb TOro, 4YTO U3 7 BbiCTpenos byaeT 6onee YyeTbipex nonagaHum B Lerb.
5. HawTtu BepoaTHOCTb TOrO, 4YTO B LieNb nonanu XoTda Obl ABa pa3a u3 6 npon3BeAeHHbIX BbICTPENOB.
BapuaHT 14. NocaxeHo 7 oepeBbeB C BEPOATHOCTbLIO BbXKMBAHUSA ONs1 KaX40ro ua Hux 0,9.

1. HanTn BEpOATHOCTb TOrO, YTO BbIXXMBAET HE MeHbLLE LLECTN AepPEBLEB.

2. HaiTtu BeposiTHOCTb TOro, YTo BbhbkmMBeT 6Gonee 3 n MeHee 6 oepeBbLEB.

3. HawiTti BEpoSATHOCTb TOro, YTO BLIKMBET XOTA Obl 3 AepeBa.

4. HawiTn BEpOATHOCTb TOrO, YTO He Boree ABYX AEPEBLEB BbDKUBET.

5. HawTn BEpOATHOCTb TOrO, YTO BLPKMBET MEHEE LLIECTU JEPEBLEB.
BapwuaHT 15. /13 cemsiH gaHHoro pacteHus obbiyHO Bexoant 80%.

1. [lMocaxeHo 6 cemsH. KakoBa BEpOATHOCTb TOro, YTO HE MeHee 5 ceMsaH B3onaeT?
2. HanTtu BepoATHOCTb TOro, YTO U3 8 NoCaXeHHbIX CEMSAH B30MAET X0TH Obl ABa.
3. HaiiTi BEpOATHOCTb TOro, YTO M3 5 NocCaXKeHHbIX CEMSIH B30MOET He 6onee 4-x ceMsiH.
4. TllocaxeHo 7 cemsH. KakoBa BEpPOATHOCTb TOrO, YTO B3OMAET HEe MeHee 3 1 He bonee 6 cemsiH.
5. Haiiti BeposTHOCTb TOro, YTto 6onee 5-Tm cemsiH B30MAET U3 8 NOCaXEHHbIX.
BapwuaHT 16. B HekoTopom HaceneHHOM nyHkTe 75% cemen umeroT KoMmnbloTepbl. AN uccnegosaHuin
Haygady oTobpaHo 7 ceMen.

1) HaiTi BEpOATHOCTL TOro, YTO HE MeHee 5 ceMelr UMeeT KOMMbIOTEPBI.

2) KakoBa BEpOSATHOCTb TOrO, YTO KOMMNbLIOTEPLI UMELIOT 6onee 3 n meHee 5 cemen?

3) Hantn BepoATHOCTb TOro, YTo He Bonee Tpex ceMen UMEeKT KOMMboTepPbl. HanTu BEpOATHOCTL TOro,
YTO XOTs Obl TP CEMbU MMEIOT KOMMNbIOTEPHI.

4) HanTtn BEpOATHOCTb TOrO, YTO MEeHee 5 cemMen UMEeKT KOMMbITEPHI.
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5) HanTtn BepoATHOCTb TOro, YTO HE MEHee 4 ceMel UMEKOT KOMMbIOTEPbI.
BapuaHT 17. B HEKOTOpbIX YCNOBUAX BEPOSATHOCTb CBOEBPEMEHHOIO NPMOLITUSA Noe3aa Ha CTaHUMI0 paBHa
0,8.

1. HaliTn BEpOsITHOCTb TOro, YTO M3 4-X OXUaaeMbIX Noe3noB He bonee Tpex npubyayT ¢
onosgaHuem.

2. HalnTn BeposaTHOCTb TOro, YTO CBOEBPEMEHHO NpubyayT He Bonee 2-x n He meHee 4-X no-
€300B M3 NATU OXNOAEMbIX.

3. HaliTn BeposiTHOCTb TOro, YTO U3 6-TN OXMAaeMbIX NOE340B ONo3a4arT XoTs Obl 2 noesaa.

4. HaliTn BeposiTHOCTb TOro, YTO U3 5-TN OXMaaemblx NOE340B HE MeHee 3-X NpubyayT ¢
onosgaHuemMm.

5. HanTtn BepoaTHOCTb CBOEBPEMEHHOIO NpUbbITUS Bonee 4-x Noe3aoB U3 7 OXXNUOAEMbIX.

BapwuaHT 18. [lonsa nsgenuin BToporo copta HekoTopou npoaykumu coctaensiet 40%. Baaro Haynavy 8
N3genui.

1. KakoBa BEPOATHOCTb TOro, YTO Cpeamn HUX MeHee 3-x BTOPOro copra?
2. KakoBa BEpOATHOCTb TOro, YTO OKakeTcsi Gonee 5-Tm n He MeHee 7 n3genui BToporo copra?
3. Hantn BeposTHOCTb TOro, YTO U3genuit 2-ro copTa 13 Yncna oTobpaHHbIX XoTH Bbl YeTkbIpe.
4. HainTn BepOSAITHOCTb TOrO, YTO Cpeamn HUX He MeHbLUe 5-TU u3genuin BToporo copTa.
5. HanTtn BepoATHOCTb TOro, Y4TO M3OENuin BTOPOro copTa okaxeTca bonee 2-x.
BapuaHT 19. BeposTHOCTb nonagaHns B LienNb Npy Kaxkgom BbeicTperne paBHa 0,3.
1. HanTn BepoAaTHOCTb TOro, 4To npu 5 BeicTpenax byget He 6onee AByx nonagaHun.
2. HainTtu BEposTHOCTb TOro, YTO 13 6 BLICTPENOB byAeT He MeHee YeTbIpex NnonagaHun.
3. Yemy paBHa BEpPOATHOCTb TOro, YTO ByAeT He MeHee Tpex 1 He bonee NATN NonagaHui B Lienb, ec-
Ny Npou3BeAEHO 5 BbICTPENOB?
4. HawTn BEpOATHOCTb TOrO, YTO U3 7 BbICTPenoB byaeT 6onee YyeTbipex nonagaHui B LErb.
5. HawTu BeposATHOCTb TOro, YTO B LieNb nonanu xoTs Obl ABa pa3a 13 6 Npon3BeAEHHbIX BbICTPEOB.
BapuaHT 20. [NocaxeHo 7 aepeBbeB C BEPOATHOCTHIO BbPKMBAHUA ANs Kaxaoro ns Hux 0,9.

1. HainTn BEpOoATHOCTb TOrO, YTO BbIXKMBAET HE MEHbLLE LLIECTUN AEPEBLEB.

2. HanTtu BepossiTHOCTb TOro, YTo BbbkMBeT 6Gonee 3 n MeHee 6 oepeBbLEB.

3. Haiiti BeposITHOCTb TOro, YTO BbIKMBET XOTS Obl 3 AepeBa.

4. HawTtn BEpOATHOCTb TOro, 4YTO He Bornee ABYX AepEeBbEB BbPKUBET.

5. HaliTi BEpOATHOCTb TOro, YTO BbIKMBET MEHEE LLIECTU AEPEBLEB.
BapuaHT 21. 13 ceMsiH gaHHOro pacteHusi obbivHO BexoamT 80%.

MocaxeHo 6 cemsH. KakoBa BEpPOATHOCTb TOrO, YTO HE MeHee 5 cemsH B3onaeT?

HaliT BeposATHOCTb TOro, YTO M3 8 NocaXeHHbIX CEMSIH B3onaeT XoTs Obl ABa.

HaliT BEpOSITHOCTb TOro, YTO M3 5 NocaKeHHbIX CeMSIH B3orMaeT He bonee 4-x ceMsiH.

MocaxeHo 7 ceMsiH. KakoBa BEpPOSATHOCTb TOrO, 4TO B3oMAEeT He MeHee 3 1 He Bonee 6 ceMsiH.
HaliTi BeposTHOCTb TOro, 4Yto 6ornee 5-Tn cemsiH B3onaeT u3 8 nocakeHHbIX.

BapwaHT 22. B HeKoTOpOM HaceneHHOM nyHkTe 75% cemen nmetoT komnbtoTepbl. Ang nccnegosaHvn
Haygady oTobpaHo 7 cemen.

oUTRWN

2. Haintn BeposATHOCTb TOrO, YTO HE MeHee 5 ceMelt UMeeT KOMMNbIOTEPbI.

3. KakoBa BEpOATHOCTb TOrO, YTO KOMMbLIOTEPLI UMEKT Gornee 3 n meHee 5 cemen?

4. Hantun BEpOSATHOCTb TOroO, YTO He Bonee Tpex cemen MMEeKT KOMMNbITEPLI. HanTu BEpPOATHOCTL TOro, YTO
X0TS 6bl TPU CEMBU NMEIOT KOMMBLIOTEPbI.

5. Hantn BepoATHOCTb TOro, 4TO MeHee 5 cemen UMEeKoT KOMMbIoTEPHbI.

5. HaiiTn BeposTHOCTb TOro, YTO HE MeHee 4 ceMel UMEIOT KOMMbIOTEpbI.

BapuaHT 23. B HEKOTOPbIX YCMOBUSIX BEPOSATHOCTb CBOEBPEMEHHOIO MPMOLITMSA NOe34a Ha CTaHUMIo paBHa
0,8.

2. Hantn BepoATHOCTb TOro, YTO M3 4-X OXnAaeMbix Noe3foB He Gonee Tpex NpubyayT C oNo3gaHneM.

3. HainTn BeposaTHOCTb TOro, YTO CBOEBPEMEHHO NpUbyayT He Bonee 2-x N He MeHee 4-X N0e340B U3 NATU
OXUAaeMbIX.

4. HainTn BepOoATHOCTb TOro, YTO M3 6-TU OXMAaaeMbIx NOe340B 0no3[alT XoTsa Obl 2 noesaa.

5. HainTn BeposaTHOCTb TOro, Y4TO U3 5-Tu OXnaaeMbIx N0e3goB He MeHee 3-X NpubyayT ¢ ono3gaHnem.

6. Hantn BeposaATHOCTbL CBOEBPEMEHHOIO NpUdLITUA Gonee 4-x Noe3noB U3 7 OXXUAAEMbIX.

BapwuaHT 24. [londa nsgenunin BTOporo copta HekoTopou npoaykumu coctaenset 40%. Baaro Haynavy 8
n3genun.

1. KakoBa BEpPOSATHOCTb TOrO, YTO Cpeam HUX MeHee 3-X BTOpOro copra?

2. KakoBa BEpPOSITHOCTb TOro, YTO OKaxeTcsa BGonee 5-Tu u He MeHee 7 U3genuii BTOporo coprta?
3. HanTtn BepoATHOCTb TOroO, 4TO M3genui 2-ro copTa u3 Ymcna oTobpaHHbiX XOTs 6bl YeTbIpe.
4. HaiTn BepOATHOCTb TOro, YTO Cpean HUX He MeHbLUe 5-Tu nsgenuin BToporo copTa.

5. Hantn BeposATHOCTL TOro, YTO M3AENNA BTOPOrO copTa okaxeTcs bonee 2-x.

BapuaHT 25. BeposaTHOCTb nonagaHns B Lienb Npy Kaxkgom BelcTpesie pasHa 0,3.

2. Hawntn BeposaTHOCTb TOro, 4To Npun 5 BeicTpenax byaeT He 6onee AByXx NnonagaHUN.
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3. Hantn BeposATHOCTb TOro, YTo U3 6 BbICTPENOB OyaeT He MeHee YeTbIpex nonagaHun.

4. Yemy paBHa BEPOATHOCTb TOrO, YTO OydeT He MeHee Tpex 1 He bonee NATM NonagaHwui B Lenb, ecnm
npon3BefeHo 5 BbICTPEoB?

5. Hantn BeposATHOCTb TOro, YTO U3 7 BbICTPENoB OyaeT 6onee 4YeTbipex nonagaHui B LieNb.

6. Hantn BepoATHOCTb TOro, YTO B Liefb nonanu xoTtsa Obl ABa pasa 13 6 NponsBedeHHbIX BbICTPENOB.
BapuaHT 26. NocaxeHo 7 nepeBbeB C BEPOATHOCTbLIO BbXKMBAHUA ONs KaX40ro ua Hux 0,9.

HaliTi BEpOATHOCTb TOrO, YTO BbIXXMBAET HE MEHbLLE LLIECTU OepPEBLEB.

HaliTn BepoATHOCTb TOro, YTO BbKMBET Gornee 3 n meHee 6 AepeBbLEB.

HaliTn BepoATHOCTb TOro, 4YTO BbIXMBET XOTHA 6bl 3 AepeBa.

HaliTn BeposaTHOCTb TOro, YTO He Bonee ABYX AepPEBbLEB BbIXMBET.

HaliTn BEpOATHOCTb TOrO, YTO BbIXXMBET MEHEe LLIECTU AepEBbEB.
apuaHT 27. /3 ceMsH gaHHoro pacteHus 06bl4Ho BexoamT 80%.

MocaxeHo 6 cemsiH. KakoBa BEpPOATHOCTbL TOrO, YTO HE MeHee 5 cemsiH B3onaeT?

HaliT BEpOATHOCTb TOro, YTO M3 8 NOCaXeHHbIX CEMSH B3onaeT xoTH Obl ABa.

HaliT BEpOSITHOCTb TOro, YTO M3 5 NocaKeHHbIX CeMSIH B3oMAeT He Bonee 4-x ceMsiH.

MocaxeHo 7 cemsiH. KakoBa BEpPOATHOCTL TOrO, YTO B3oMAET He MeHee 3 1 He bonee 6 ceMsiH.
Hantn BeposaTHOCTb Toro, 4to 6onee 5-Tn cemsiH B3onaeT U3 8 NocaXeHHbIX.

BapVIaHT 28. B HekoTOpOM HaceneHHOM nyHkTe 75% cemen nmetoT koMmnbtoTepsl. [Ana nccnegosaHun
Haygady oTobpaHo 7 cemen.

CURWN WOUAWN

2. Hantn BepoATHOCTb TOrO, YTO HE MeHee 5 ceMelt UMeeT KOMMbIOTEpbI.

3. KakoBa BEpOATHOCTb TOrO, YTO KOMMbIOTEPLI UMELDT Gornee 3 n meHee 5 cemen?

4. Hantun BEpOATHOCTb TOro, YTO He Bonee Tpex cemen MMEeKT KOMMbOTEpPbl. HanTn BEpOATHOCTb TOro, YTO
X0TS O6bl TPY CEMBU UMEIOT KOMMbLIOTEPHI.

5. Hantn BepoATHOCTb TOro, 4TO MeHee 5 cemen UMeroT KOMMbIoTepbl.

5. HanTtn BepoATHOCTbL TOroO, Y4TO HE MeHee 4 cemMel MMEIOT KOMMbIOTEpbI.

BapuaHT 29. B HEKOTOPbIX YCNOBUSAX BEPOSATHOCTb CBOEBPEMEHHOIO NPMOLITUSA Noe3aa Ha CTaHUMIO paBHa
0,8.

2. Hantn BepoATHOCTb TOro, YTO M3 4-X OXnaaemMblx Noe3foB He Bonee Tpex NpubyayT ¢ ono3gaHneM.

3. Hantun BepoATHOCTb TOro, YTO CBOEBPEMEHHO NpUbyayT He Gonee 2-X U He MeHee 4-x Noe3noB U3 NATU
OXMOAEMBbIX.

4. Hantun BEpOATHOCTb TOrO, YTO U3 6-TU OXngaembix NOe340B 0no3aalT xoTa Obl 2 noesaa.

5. HaiTn BeposaTHOCTb TOro, Y4To U3 5-Tu oXnaaeMbIx N0e3foB He MeHee 3-X NpubyayT ¢ onosgaHnem.

6. Hantn BepoaTHOCTbL CBOEBPEMEHHOIO NpubbITUA 6onee 4-x N0e3noB U3 7 OXXMAAEMbIX.

BapwuaHT 30. [lonsa nsgenuin BTOporo copta HeKoTopou npoaykummn coctaenset 40%. Baaro Hayaavy 8
nsgenun.

1. KakoBa BEPOSATHOCTb TOrO, YTO Cpeam HUX MeHee 3-X BTOPOro coprta?

2. KakoBa BEpOSTHOCTb TOro, YTO oKaxeTca 6Gonee 5-Tu u He MeHee 7 U3genui BTOporo copta?
3. HanTtn BepoATHOCTbL TOro, 4TO M3genuin 2-ro copTa n3 Ymcna otobpaHHbiX XOTs Bbl YeTbIpe.
4. HainTtn BeposAiTHOCTb TOrO, YTO CPpean HUX He MeHbLUe 5-TW U3genuin BToporo copTa.

5. HaiiTn BeposiTHOCTb TOro, YTO U34enuii BTOPOro copTa okaxeTcs bonee 2-x.

3AO0AHME.

BapuaHT 1. BeposaTHOCTb NosiBNeHns cobbiTusi A B KaXKOOM U3 N HE3aBUCUMBbIX UCMbITAHUIA NOCTOSIHHA U
paBHa p (0<p<1). HainTn BepOATHOCTb TOro0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTve A nosiButcsi He MeHee K pas n He Gonee Ky pas, ecrin
n=360; p=0,8; k=280;  ky=290; ko =340.

BapuaHT 2. BeposiTHOCTb NosiBNEHNs cobbITUS A B KXA0M M3 N HE3ABUCUMbIX UCTIbITAHWI MOCTOSAHHA U
paBHa p (0<p<1). HanTn BepoATHOCTb TOr0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTne A nosiBuTcs He MeHee Ki pas v He Gonee Ko pas, ecri
n=900; p=0,36; k=340; k;=320;  Kk,=360.

BapuaHT 3. BeposiTHOCTb nosiBNeHns cobbiTust A B KaXA0M M3 N HE3ABUCUMbIX UCTIbITAHWIA NOCTOSAHHA U
paBHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButca k pas;

2) coBbiTne A nosiButcs He MeHee Kq pas n He Gonee Ky pas, ecnu
n=490; p=0,6; k=320;  kq=315; ko =350.
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BapuaHT 4. BeposaTHOCTb NOSIBNEHNSI COBLITUA A B KaXKOOM U3 N HE3AaBUCUMBbIX MCMbITaHWIA MOCTOSAHHA 1
pasHa p (0<p<1). HainTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTne A NosiBUTCA HE MeHee kl pa3 un He bonee k2 pas, ecnu
n=400; p=0,9;  k=376; Kky=350;  Kk,=380.

BapuaHT 5. BeposaTHOCTb NosiIBNEHUs cobbITUA A B KaXKO0OM U3 N HE3ABUCUMbIX UCMbITAHWIA NOCTOSIHHA W
paBHa p (0<p<1). HaiTn BepOATHOCTb TOrO, YTO B STUX UCMbITAHUSIX
1) cobbiTne A nosiButcs K pas;

2) cobbiTe A nosiBuTcsi He MeHee K pa3 u He Gonee Ky pas, ecrin
n=225; p=0,64; k=158; k;=170;  Kk,=210.

BapwuaHT 6. BepoAaTHOCTb NosiBNeHnst cobbiTva A B KaX40M U3 N HE3aBUCUMbIX UCMbITaHWI NOCTOSHHA U
pasHa p (0<p<1). HanTn BepOATHOCTb TOrO, YTO B ATUX UCNbITAHUSAX
1) cobbiTne A nosisutcs k pas;

2) cobbiTve A nosiButcsi He MeHee K pa3 n He Gonee K, pas, ecriu
n=250; p=0,81; k=200; kq=195;  Kk,=220.

BapwuaHT 7. BeposiTHOCTb nosiBNeHns cobbiTus A B KaXA0M N3 N HE3ABUCUMbIX UCTMbITAHWI NOCTOAHHA U
pasHa p (0<p<1). HanTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTne A NosIBUTCS HE MeHee kl pa3 un He bonee k2 pas, ecnu
n=350; p=0,7;  k=272; Ky=250;  Kk,=295.

BapwuaHT 8. BepoATHOCTb NosiBNeHnst cobbiTna A B KaX40M U3 N HE3aBUCUMbIX UCMbITaHWIA NOCTOSHHA U
paBHa p (0<p<1). HanTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTie A nosiButcsi He meHee K pa3s n He Gonee Ky pas, ecrin
n=640; p=0,9; k=605, k;=560;  k,=59.

BapuaHT 9. BeposaTHOCTb NosiBNeHns cobbiTust A B KaXKOOM U3 N HE3aBUCUMBbIX UCMbITAHUA NOCTOSIHHA U
paBHa p (0<p<1). HainTn BepOATHOCTb TOro0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTe A nosiButcst He MeHee K pa3 n He Gonee Ky pas, ecriu
n=256; p=0,9; k=230;  ky=200;  kp=220.

BapuaHT 10. BeposTHOCTb NosiBNEHNs1 COObITUSA A B K&XXA0M M3 N HE3ABUCUMbIX UCTbITAHWUIA NOCTOSIHHA U
pasHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTe A nosiBuTCs He MeHee Ky pas u He Gonee Ko pas, ecniu
n=625; p=0,8; k=465;  ky=490;  kp=545.

BapuaHT 11. BeposTHOCTb NOSBNEHUSA COObITUS A B KaXO0M U3 N HE3aBMCKMMbIX UCTIbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTe A nosiBuTCs He MeHee Ky pas v He Gonee Ko pas, ecniu
n=550; p=0,9; k=490;  Kk;=500; ko =530.

BapuaHT 12. BeposiTHOCTb NosiIBNEHNS COBbITMS A B KaXXKAOM 13 N HE3aBUCUMbIX UCMbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). HanTn BepoATHOCTb TOr0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTve A nosiButcsi He MeHee K pas u He Gonee Ky pas, ecrin
n=300; p=06; k=200; k;=210;  k,=280.
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BapuaHT 13. BeposaTHOCTb NOSIBNEHUSI COOLITUA A B KaXKAOM U3 N HE3aBUCUMbIX UCMbITaHUN
paBHa p (0<p<1). HainTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTne A NosIBUTCHA HE MeHee kl pa3 un He bonee k2 pas, ecnu
n=630; p=0,8; k=544, kq=495; ko =530.

BapuaHT 14. BeposTHOCTb NOSIBNEHNSI COObITUSA A B K&XXAOM U3 N HE3ABUCUMbIX UCTIbITAHUN
paBHa p (0<p<1). Hantn BepoATHOCTb TOr0, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosisButcs k pas;

2) cobbiTve A nosiBuTcsi He MeHee K pa3 u He Gonee K, pas, ecrin
n=480; p=0,75; k=385; k;=340;  k,=400.

BapuaHT 15. BeposTHOCTb NOSIBNEHUSI COOLITUSA A B KaXKAOM U3 N HE3aBUCUMbIX UCMbITaHUN
paBHa p (0<p<1). Hantn BepoATHOCTb TOr0, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTne A nosiBuTcs He MeHee Ki pas v He Gonee Ko pas, ecri
n=720; p=0,96; k=680; k;=690;  Kk,=720.

BapuaHT 16. BeposTHOCTb NosiBNEHNsI COObITUSA A B K&XXAOM M3 N HE3ABUCUMbIX UCTIBITAHUN
pasHa p (0<p<1). HanTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTe A nosiBuTCs He MeHee Ky pas v He Gonee Ko pas, ecriu
n=450; p=0,6;  k=285; Kk;=260;  k,=300.

BapuaHT 17. BeposTHOCTb NOSIBNEHNSI COObITUS A B K&XXAOM U3 N HE3ABUCUMbIX UCTIbITAHUIA
paBHa p (0<p<1). HanTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTve A nosiButcsi He meHee K pa3 u He Gonee Ky pas, ecrin
n=530; p=0,7; k=355; ky=350; ko =400.

BapuaHT 18. BeposTHOCTb NosiBNEHNsI COObITUSA A B KaXXAOM U3 N HE3ABUCUMbIX UCTIbITaHUIA
paBHa p (0<p<1). HainTn BepOATHOCTb TOr0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTne A nosiBuTcs He MeHee Ki pas v He Gonee Ko pas, ecriv
n=490;  p=0,6; k=310;  ky=300; ko =345.

BapuaHT 19. BeposTHOCTb NosiBNEHUs1 COObITUSA A B K&XXAOM U3 N HE3ABUCUMbIX UCTIbITAHUN
pasHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButca k pas;

2) cobbiTe A nosiBuTCs He MeHee Ky pas v He Gonee Ko pas, ecriu
n=900; p=0,39; k=420; Kk;=400;  k,=530.

BapuaHT 20. BeposTHOCTb NOSIBNEHNSI COObITUS A B KaXXAOM U3 N HE3ABUCUMbIX UCTIbITAHUIA
paBHa p (0<p<1). Hantn BepoATHOCTb TOr0, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTe A nosiButcsi He meHee K pas u He Gonee Ky pas, ecrin
n=250; p=0,73; k=175; Kky=170; Kk, =210.

BapuaHT 21. BeposTHOCTb NOSIBNEHNSI COObITUS A B KaXXAOM U3 N HE3ABUCUMbIX UCTIbITAHUIA
paBHa p (0<p<1). HanTn BepoATHOCTb TOr0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTne A nosiBuTcs He MeHee Ki pas v He Gonee Ko pas, ecri
n=540;  p=0,6; k=320;  ky=300;  ko=355.

BapuaHT 22. BeposTHOCTb NOSBNEHNSI COObITUSA A B K&XXAOM U3 N HE3ABUCUMbIX UCTIbITAHUN
paBHa p (0<p<1). Hantn BepoOATHOCTb TOrO, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosisutcs k pas;

NOCTOAHHaA U

NOCTOAHHA U

NOCTOAHHaA U

NOCTOAHHaA U

NOCTOAHHA U

NOCTOAHHaA U

NOCTOAHHaA U

NOCTOAHHaA U

NOCTOAHHaA U

NMOCTOAHHa U
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2) cobbiTe A nosiButcsi He MeHee K pa3 u He Gonee Ky pas, ecrin
n=700; p=0,75; k=510; Kk1=505; Kk, =540.

BapuaHT 23. BeposTHOCTb NosiIBNEHNSI COOLITUS A B K&XXKAOM M3 N HE3ABUCUMbIX UCTMbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). Hantn BepoATHOCTb TOr0, YTO B 3TUX UCMbITAHUAX
1) cobbiTne A nosiButcs k pas;

2) coBbiTe A nosiutcs He meHee Kq pas n He Gonee Ky pas, ecnun
n=630; p=0,8; k=535, k;=490;  ky=520.

BapuaHT 24. BeposTHOCTb NOSIBIEHUSI COBLITUA A B KaXKAOM U3 N HE3aBUCUMBbIX UCMbITAHUA MOCTOSIHHA U
pasHa p (0<p<1). HainTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs K pas;

2) cobbiTne A NosiBUTCA HE MeHee kl pa3 un He bonee k2 pas, ecnu
n=290; p=0,88; k=240; Kky=250;  Kk,=275.

BapuaHT 25. BeposiTHOCTb NosiBNEHNs1 COObITUS A B KaXXKAOM M3 N HE3ABUCUMbIX UCTMbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTvie A nosiButcsi He meHee K pa3s n He Gonee Ky pas, ecrin
n=360; p=0,57; k=190; ky=192;  k,=230.

BapuaHT 26. BeposiTHOCTb NosiBNeHNs cobbiTvs A B KaXXKAOM M3 N HE3AaBUCUMbIX UCMbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). HanTn BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTvie A nosiButcsi He meHee K pa3 n He Gonee K, pas, ecrin
n=480; p=0,49; k=230; ky=225;  k,=260.

BapuaHT 27. BeposTHOCTb NosiBNEHUs COObITUS A B KaXO0M U3 N HE3aBMCKMMbIX UCTbITAHWIA NOCTOSIHHA U
pasHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTne A NosiIBUTCSt HE MeHee kl pa3 un He bonee k2 pas, ecnu
n=270; p=0,8;  k=200; Ky=190;  Kk,=235.

BapuaHT 28. BeposiTHOCTb NosiIBNEHNS COObITUS A B KaXKAOM 13 N HE3aBUCUMbIX UCMbITAHWIA NOCTOSIHHA U
pasHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbLITAHUSAX
1) cobbiTne A nosiButcs k pas;

2) cobbiTe A nosiButcsi He MeHee K pa3 n He Gonee Ky pas, ecrin
n=720; p=0,61; k=400; ky=410;  k,=456.

BapuaHT 29. BeposiTHOCTb NosiBNEHNs cOBbITUS A B KaXKAOM 13 N HE3aBUCUMbIX UCMbITAHWIA NOCTOSIHHA U
paBHa p (0<p<1). HanTn BEpOATHOCTb TOr0, YTO B 3TUX UCNbITAHUAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTve A nosiButcsi He MeHee K pas n He Gonee Ky pas, ecrin
n=170; p=0,74; k=110; Kky=115;  Kk,=147.

BapwuaHT 30. BeposTHOCTb NosiBNEHNs1 COObITUS A B K&XXAOM M3 N HE3ABUCUMbIX UCMbITAHWIA MOCTOSIHHA U
paBHa p (0<p<1). HanTu BEpOATHOCTb TOrO, YTO B 3TUX UCMbITAHUSAX
1) cobbiTne A nosiButcs Kk pas;

2) cobbiTne A NosiIBUTCSt HE MeHee kl pa3 1 He bonee k2 pas, ecnu
n=350; p=0,53; k=170; Kky=175;  Kk,=215.

3AO0AHME.

BapuaHTtbl 1-30. [1poBOANTCS 17 HE3ABMCUMBIX UCTIBITAHWI, B K&XKAOM U3 KOTOPbIX COObITNE A NOABNSAETCH C
NMOCTOSAAHHOM BEPOSTHOCTLIO p (0<p<1). CocTaBuTb ANd Yncna nosiBfeHni cobbiTua A B 3TUX UCTbITAHUSIX:
1) BuHOMUHanNbLHOE pacnpeneneHue;

2) pacnpepeneHue NyaccoHa.
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Hantn M(x), D(x), O (x).

2, 1) n=4, p=03 2) | m=100, p=0,02
3. 1) n=5, p=09 2) | m=200, p=0,01
4, 1) n=4, p=04 2) | m=300, p=0,01
5. 1) n=3, p=0,9 2) | m=100, p = 0,005
6. 1) n=3, p=08 2) | m=200, p=0,02
7. 1) n=5, p=0,6 2) | m=300, p =0,001
8. 1) n=4, p=0,75 2) | m=300, p=0,02
9. 1) n=4, p=07 2) | m=300, p = 0,005
10. 1) n=3, p=0,85 2) | m=100, p=0,01
11. 1) n=5, p=04 2) | m=100, p=0,03
12. 1) n=6, p=05 2) | m=500, p=0,01
13. 1) n=6, p=01 2) | m=500, p = 0,002
14. 1) n=5, p=0,6 2) | m=400, p=0,01
15. 1) n=3, p=0,95 2) | m=4o00, p=0,02
16. 1) n=3, p=0,55 2) | m=300, p=0,03
17. 1) n=5, p=0,2 2) | m=200, p=0,04
18. 1) n=4, p=0,65 2) | m=200, p = 0,005
19. 1) n=6, p=0,3 2) | m=600, p=0,01
20. 1) n=5, p=0,3 2) | m=600, p = 0,002
21. 1) n=4, p=08 2) | m=200, p=0,015
22. 1) n=4, p=0,6 2) | m=800, p = 0,003
23. 1) n=6, p=0,2 2) | m=700, p=0,01
24, 1) n=5, p=07 2) | nm=800, p = 0,005
25. 1) n=5, p=08 2) | m=600, p=0,015
26. 1) n=4, p=05 2) | m=250, p=0,01
27. 1) n=6, p=04 2) | nm=350, p=0,02
28. 1) n=6, p=08 2) | m=500, p =0,004
29. 1) n=1, p=0,2 2) | m=600, p = 0,005
30. 1) n=7, p=0,3 2) | m=600, p = 0,004
31. 1) n=3, p=0,7 2) | m=800, p=0,011
3ANAHME.

BapwmaHTbl 1-30. Mo ycrnosuio 3agayn cocTaBuUTb pad pacnpeneneHus crydyaHon BeNMYmnHbI, NOCTPOUTb
MHOIOYrofnbHUK pacnpeaeneHus.

2. B ypHe umetoTcs nsaTh wapos ¢ HoMepamu oT 1 o 5. BeiHynu gBa wapa. CnyyanHas senu-
YnHa X — cyMMa HOMEpPOB LLapoB.

3. BcxoxecTb ceMsaH 4aHHOro copTa pacTeHuin oueHmBaeTcs BeposaTHocTbto 0,8. Mocaannn 5
cemsH. CniyyaviHasa BennuuHa X — YMcrno NpOpOCLUNX CEMSH.

4. YeTblpe cTpenka CTpensoT No MULLEHW, BEPOSATHOCTb NONafaHus Ans Kaxaoro U3 HUX pas-
Ha 0,6. CnyyanHasa BenvMynHa Y — 4ncrno nonagaHui B MULLEHb.

5. KynneHbl Tpu noTepenHbix 6uneta. BeposaTHOCTb BbiMrphbilla No kaxaoMy pasHa 0,002.
Cny4danHasa BenuumMHa Y — 4Mcno BbIUrpbILLHbIX GUNeToB.

6. B qauimke 6 6enbix 1 8 yepHbIx WapoB. M3 dwimka BeiHynu 2 wapa. CnyyanHasa BenmunHa X —

yncro Genbix LapoB, B34TbIX U3 ALLKUKA.
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7. MuweHnua nocesiHa Ha 40 OMbITHBIX y4acTKax, U3 KOTOPbIX 6 y4acTKoB ypoxanHocTu 12 u/ra,
14 yyacTtkoB ypoxanHoctu 15 u/ra, 20 yqyactkoB ypoxanHocTu 20 u/ra. CnyvanHas BenuynHa X — ypoxau-
HOCTb MLEHWLbI.

8. B neHexHon notepee BoinyweHo 400 6unetos. PasbirpeiBaetcs 20 6MneToB BhiUrpbilla no
1000 py6nen, 100 6unetoB Bbinrpbiwa no 100 pybnen, 230 6uneTtos Bbinrpeiwa no 10 pyonen. CnyyanHas
BEMM4YMHa Y — CTOUMOCTb BbIUFpbILLA AN Briagenbla ogHoro notepenHoro bunerta.

9. BeposaTHOCTb NnonagaHus B Lenb Ans nepeoro ctpenka cocraenset 0,9, ansa sBroporo — 0,7,
ansa Tpetbero — 0,8. Cny4yanHas BennymHa Y — 4ymMcno nonagaHui B Liefb Npyv OAHOM 3arne.

10. B awmke 12 6enbix 1 8 kpacHbIX WapoB. BeiHynu Tpu wapa. Cny4variHas BenMynHa Y — umc-
1NO KPaCHbIX LLApOB U3 B3ATbIX.

11. BeposTHOCTb BbixOA4a CTaHka U3 CTposi B Te4eHue ogHoro paboyero aHst pasHa 0,2. Cny-
YanHas BenmynHa X — YMCNo CTaHKOB, KOTOPbIE He BbILLSN U3 CTPOS 3a 3 AHS.

12. B untanbHoM 3ane nmeetcs 6 y4ebHMKOB N0 TEOPUU BEPOSATHOCTEN, U3 KOTOPbIX 3 B MSATKOM

nepennete. bubnuoTtekapb B3sn 2 yyebHuka. CnyyanHasa senuumnHa X — 4ymcno y4ebHUKoB B MSArKOM nepe-
nnete.

13. BpowweHbl ABe urpanbHble kKocTu. CnydanHas BenMyinHa X — cyMMa BblNaBLUMX OYKOB, SIB-
NSLWanca HeYeTHON.
14. [na curHanusaumm 06 aBapun yCcTaHOBMEHbI TPY HE3aBUCUMO paboTatoLLmMx curHanusartopa.

BeposaTHOCTL TOro, 4TO Npu aBapun cpaboTaeT NepBbi cUrHanmsaTtop, pasHa 0,8, Ans BTOPOro ata BEpOSAT-
HocTb paBHa 0,9, ana TpeTtbero — 0,7. CnyyariHasa BennymMHa Y — YnMcro cUurHanmnsatopoB, KoTopble cpabo-
TalT Npu aBapuu.

15. UrpanbHas kocTb 6poweHa 3 pasa. CnyyanHas BenuimMHa Y — 4nMcno nosiBNEeHNn YeTBEPKU.

16. B HekoTopom uexe 6pak coctaBnseT 5%. CnyyariHasa BennyuHa X — Yicno cTaHgapTHbIX
aetanen us 4 B3aTbIX Haygady.

17. Ha 3aBoge 3a cmeHny mnsrotasnmaetca 200 getanen osyma ctaHkamu. [Nponssoantenb-

HOCTb OZHOrO B Tpy pasa bonblue gpyroro ctaHka. Basnu Haygavy 2 getanu. CnydanHasa senuumHa X —
4Yncno AeTanewn, U3roTOBMNEHHbIX MEPBLIM CTAHKOM M3 B3SITbIX.

18. BeposATHOCTb 3a4McneHns B COOpHYO KOMaHAy, KaXaoro u3 Tpex CopTCMEHOB COOTBETCT-
BeHHO paBHa 0,6; 0,8; 0,7. CnyyarHas BefnM4nHa ¥ — 4YUCIo CMOPTCMEHOB, NonaBLUMX B COOPHYHO.

19. Poxb nocesHa Ha 60 yyacTkax, u3 kotopbix 20 y4acTkoB ypoxarnHocth 14 u/ra, 30 yyactkos
— 16 u/ra n 15 yyactkoB — 10 u/ra. Cny4yanHas BenMunHa Y — ypoXKalHOCTb PXKW.

20. B ypHe 6 wapoB ¢ Homepamu oT 1 go 6. BeiHynu aBa wapa. CnyyanHasi BenuumHa X — cym-
Ma BbIMaBLLMX OYKOB.

21. Pabounii obcnyxmBaeT Tpu cTaHka, BepoAaTHOCTb TOro, YTO 3a CMEHY CTaHOK CrioMaeTcs

ansa nepsoro paeHa 0,2, ansa stoporo — 0,15, ana TpeTtbero — 0,3. CnyyariHasa BennynHa Y — Yncno CTaHKoB,
KOTopble He NOTPebyoT BHUMaHKA paboyero 3a CMeHy.

22. Tpwu cTpenka cTpenstoT No MulleHn. BepoaTHoCTb nonagaHusa ans kaxagoro pasHa 0,7. Cny-
YanHas Benu4yuHa Y — 4mcno npomMaxos.
23. Ha nyTu aBTOMaLLMHLI 3 cBeTOOPA, KaXabl U3 KOTOPLIX, UMK 3anpeLlaeT, unn paspellaeT

OBWKeHMe aBTOMaLUUHbI ¢ BeposTHOCTbIo 0,5. CnyyaiHas BenuumHa X — 4ncno NponaeHHbIX aBTOMaLLUHON
CcBeTOhOopoB A0 NepBON OCTAHOBKM.

24. BpocatoT nrpanbHyto KocTb 3 pasa. CrnydanHasa BenMynHa Y — 4nucno nosiBneHuin OgHoro o4-
Ka.

25. W3 undp 1, 2, 3, 4, 5 Buibnpaetca ase. CnyyanHas BenuymHa X — cymma undp.

26. Ha cknage 10 kuHeckonos, npuyem 6 U3 HUX MU3roToBneHbl Ha JlIbBOBCKOM 3aBoge. Cnyyain-
Has BENMYMHA Y — YNCNO KMHECKOMNOB, U3roTOBMNEHHbLIX JIbBOBCKMM 3aBOAOM U3 Hayaa4vy B3siTbIX 3.

27. B ogHom swwmke 10 namn HanpsbkeHnem B 220 BonbT U 5 namn HanpskeHnem B 150 BonbT, B

apyrom siwmke 6 namn B 220 BonbT 1 12 namn B 150 BonbT. M3 Kaxxgoro siwmka Haygady 6epyT no ogHon
namne. CnyyarHasa BenmyuunHa X — yucno namn B 150 BONbT U3 B3ATHIX.

28. Bcxoxectb cemsiH coctaBnsieT 90%. MNocaxeHo 6 cemsaH. Cny4variHasa BennynHa X — Yncno
BCXOJ0B.

29. W3 konoapl B 36 kapT Hayraz BblHUMaOT 2 kapThl. CriyyanHas BenuymnHa Z — Yucno kapT
TpedoBOW MacTu.

30. [MycTb BEPOATHOCTL TOrO, YTO MOKynaTento Heobxoguma obyBeb 41 pasmepa, pasHa 0,6,
00yBb 45 pasmepa — 0,1. KynneHo gse napbl 06yBu. CnyvariHas BeNnYMHa — YMCNo KynfeHHbIX nap obysu
41 pasmepa.

31. O6yyvarowmiics 3HaeT 30 BonpocoB 13 40. CnyvanHas BenuyunHa Z — YACo BOMPOCOB, OTBET

Ha KoTopble 0byyaloLMiACa 3HaeT, ecnn eMy 3adaHbl 2 Bonpoca.

3AO0AHMUE.

BapuaHTtbl 1-30. HenpepbiBHas cnyyariHasd BenuyuuHa 3agaHa dyHkuuen pacnpegenenus F(x). Hantu:
1) NNOTHOCTL pacnpeaeneHns 1 NOCTPOUTb KPUBYIO pacnpeaeneHmns;

2) YncnoBble XapaKTEPUCTMKN CITy4anHOWN BENUYUHBI;
3) BEpOATHOCTbL NonagaHus crny4yanHon BenuurHbl B UHTEpBarn (a, b).
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4. 0, X <0,
2
F(X)= X? 0<x<+/2, a=05, b=12.
1 x>\/?;
S. 0, X< 2,
F(x)=4x?-4, J2<x<45, a=0,5, b=22
1 x>\/§;
6. 0, X< -3,
F(X)=9x+3, -3<x<-2, a=-25, b=-21.
1 X>-2;
7. 0, X <0,
2 1 3
F(x)=4x*, 0<x<1, a=5, b:Z.
1 x>1
8. 0, x<0,
X2
F(x)=9—, 0<x<6, a=1 b=4.
(X) 30
1 X > 6;
9. 0, X <0,
F(x)={x3, 0<x<1, a=0,3, b=0,7.
1 x>1
10. 0, x<1,
F(x)=42x2 -2, 1<x<./3/2, a=11, b=12.
1, X>./3/2;
11. 0, x <0,
XZ
F(x)= R 0<x<2, a=0,5, b=1.
1, X>2;
12. 0, X < -8,
F(x)={Xx+6, -6 < x<-5, a=-57, b=-53.
1, X > -b;
13. 0, X <1,
F(x) = %(xz—x), 1<x<2, a=11, b=18.
1, X> 2,
14. 0, X <0,
X2
F(x)=9—, 0<x<5, a=2, b =4.
(X) o
1 X >5;
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15. 0, X <0,
F(x) =<sinx, O<x<n/2, a=rle, b=rxi3.
1, X>mnl2;
16. 0, X <0,
X2
F(x) = e 0<x<3, a=1 b=2,5.
1, X>3;
17. 0, X <0,
F(x)={(x-2)?, 2<Xx<3, a=22 b=25.
1, X>3;
18. 0, X < -3,
F(x) =42x+6, -3<x<-25 a=-29 b=-2,6
1, X>25;
19. 0, X<-3
F(x)= §+1, ~3<x<0 a=-2 b=-15
1 x>0
20. 0, x<5
F(x)=12x-10, 5<x<55 a=5.1, b=53.
1, x>55
21. 0, X<4
F(x)= %x—z, 4<x<6 a=5, b=59.
1, X>6
22. 0, x<0
2
F(x)= )1(_6 0<x<4 a=1 b=35.
1 Xx=>4
23. 0, X<2
F(x)= %x—l, 2<x<4 a=22 b=3
1 X>4
24. 0, x<0
3
F(x)= %, 0<x<2 a=1, b=15.
1, X>2
25. 0, X<7/4
F(x)=14x-7, 7T14<x<2 a=18 b=2
1 X>2
26. 0, x<0
F(x)= g 0<x<5 a=1, b=4.
1 X>5
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27. 0, X< =2
2
F(x) (x+2) , —2<Xx<2 a=-1, b=1
16
1 X>2
28. 0, X<-2
F(x) %2 ~2<x<5 a=-1, b=3
1, Xx>5
29. 0, x<0
XZ
F(x)=1%, 0<x<8 a=1, b=6
64
1 X>8
30. 0, X<4
2_
F(x)=12 516, 4<x<+21 a=41, b=43
1 x> ~/21
3l. 0, x<3
F(x) XT_?’ 3<x<7 a=4, b=5
1, X>7
32. 0, x<3
F(x)={x2-9, 3<x<410 a=31, b=3.2
1 X > /10
33. 0, X<3
F(x) %3 3<x<6 a=4, b=5
1 X>6
3ADAHME 7.

BapuaHtbl 1-10.Pasvep anametpa getanu, BblinyckaeMomn LEXOM, pacnpeaensercs no HopmarnbHOMY 3a-

2 2
KOHY C mapameTpamn a cMm. no “cm” . TpebyeTcs:
1) 3anucaTb NMOTHOCTb pacnpeaeneHnsi BEPOSTHOCTEN U NOCTPOUTL e rpadouk.
2) HaiTK BEPOSITHOCTb TOrO, YTO AMaMeTp Hayaady B3ATOW AeTanu npuMeT 3HayYeHusi B UHTepeare

(a; B);

3) HaNTK BEPOATHOCTb TOro, 4YTO AMaMeTp Hayadady B34TOW AeTanu oTnn4aeTcs oT MaTtemMaTUyecKo-

ro oxuaaHus He 6onee 4yeM Ha
& CM. (no abCcomnTHOW BENNYUHE)

4) HaNTW rpaHuULbl, B KOTOPLIX C BepoATHOCTLIO 0,9973 3aknoyeH AnamMeTp Haydady B3ATOM AeTanu

1. a=5 o% =081 a=4 pB=71 &=2
2 a=25 o©°=0]16 a=15 pf=35 £=09
3 a=7 ol =1 a=5 =75 ¢&=3
4 a=3 o’ =0,49 a=1 f=35 £=02
5. a=35 o©°=025 a=15 pf=4 £=05
6 a= o’ =0,09 a=35 f=5 £=08
7 a=6 o? =001 a=4 p=7 =1
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8. a=9 ol =4 a=74 f=11 &=3
9. a=11 ¢ =004 a=10 f=15 g=2
10.  a=45 o©°=4 a=2 f=45 &=1

BapuaHTbl 11-20. Pe3ynbTaThl U3MEPEHUS PACCTOSHUS MexXAy ABYMSI HAaceNeHHbIMU MyHKTaMU NOAYMHEHbI

HOpPManbHOMY 3aKOHY C napameTpamMu: a KM, oim?. TpebyeTcs:

1) 3anucaTtb NNOTHOCTL pacnpeneneHns BEPOATHOCTEN U NOCTPOUTL ee rpaduk;

2) HanTn BEpOATHOCTb TOrO, YTO pacCTosHME Mexay Haygady BblOpaHHbIMW NyHKTamu He 6onee
YyeM Ha & KM. (no abCconTHOM BENNYNHE) OTNMYaETCS OT a;

3) HanTN BEpPOATHOCTb TOrO, YTO PACCTOSHUE MeXAy 3TUMWU NYHKTaMU HE MEeHee « KM. U He
Gonblue oTnnyaetcs. [ K.

4) HanTW rpaHuLbl, B KOTOPbIX C BEPOATHOCTbIO 0,954 MOXHO OXMaaTb pacCTOsHUE MeXay OBYMS
Haygady BblIOpaHHbIMU MYHKTaMMU.

11. a=16 0°=100 a=1575 p=163 &=17
12. a=20 o©?=200 a=189 [=203 £=0,205
13. a=18 ©?=300 a=177 f=185 £=0,8
14.  a=30 o0©%=150 «@=283 [B=324 £=0,35
15. =40 ©?=450 @ =39 =415 £=04
16.  a=15 ©2=120 «a=1475 B=1525 £=0,16

17. a=24  ©¢°=230 a=237 [=252 £=025

18.  a=9 ol =4 a=1 B=11 £=03

19. a=32 o’ =330 a=30,1 £ =339 =034

20. a=38 o©?=350 =375 =385 £=038

BapuaHtbl 21-30. LleHa akuun pacnpegeneHa HOpManbHO C MaTemaTMyecKuM OXugaHuem d OeH. efd. U

CpeAHVM KBagpaTU4eCKUM OTKIOHEHNEM c? (,u,eH.e,u,)Z. TpebyeTtcs:

1) 3anucaTb NNOTHOCTL pacnpeneneHns BEPOSATHOCTEN U NOCTPOUTL ee rpaduk;

2) HalTK BEPOSITHOCTL TOTO, YTO LiEHa aKumMK NnonaaeT B MHTepBan oT & o [ ;

3) HalTK BEPOATHOCTb TOrO, YTO LieHa Haygady B3ATOW akuumy OTnv4vaeTcs oT cpedHen He Gonee,
4YyeM Ha & AeH.ed.(no abconoTHOM BENUYNHE);

4) HaNTK rpaHuULbl, B KOTOPbIX C BepoATHOCTLIO 0,6826, OyaeT HaxoauTbCs Tekyllasa LieHa akumn.

21.  a=15 o©°=03 «a=148 =152 £=0,15

22.  a=14 ©%=02 a=139 B=142 £=014
23.  a=16 o0°=01 a=158 B =17 £=0,16
24.  a=13 ©°=012 a=127 B=136 £=0,13
25. a=18 o©°=04 =174 =185 £=0,18
26. a=19 ©°=014 a=183 =191 £=0,19
27.  a=20 ©°=013 «a=194 B =202 &£=0,205
28. a=12 o0°=015 a=114 =123 £=012
29. a=22 0°=025 a=204 B=232 £=0,22
30. a=21 0%=035 =205 f=221 £=021
3ANAHME.
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BapuaHTtbl 1-30. B pesynbTaTe ncnblTaHUn BeNMynHa X NpuHana psa 3HadeHuin, TpebyeTcs:

4. CcOCTaBWTb OUCKPETHbIN BapuaLMOHHbIN psg C COOTBETCTBYIOLUMMU YacTOTaMN M OTHOCUTENbHBIMU Yac-
ToTamu. [1oCTpOMTb NOMNIOH OTHOCUTENBHBIX YacToT;

5.  HanTu amnupudeckyto byHKUUIO pacnpegenexus F* ;

6. BbIMMCNMTb CPEOHIo, AUCNEPCUIO, CpeaHee KBagpaTuyeckoe OTKIIOHEHNE BbIDOPOYHOWM COBOKYMHOCTY;

7. BbIMUCNUTbL MOAY, MeanaHy, Ko3aULUMEHT Bapuaunm, OLueHKM MaTeMaTU4ecKoro OXxuaaHus, gucnep-
CUW U CpeaHero KBaapaTuyeckoro OTKNOHEHS;

8. onpepenuTb JOBEpPUTENbHBIA MHTEPBar, B KOTOPOM C HagexHocTblo 0,99 HaxogaTca maTtemaTtmdeckoe
OXWAaHue u cpefHee KBagpaTu4eckoe OTKNOHEHME.

1. 8 8 7, 9, , 10, 10, 10, 8, 9, 10, 12

12, 12, 10, 14,

9
, f, 7, 12, 14, 12, 12, 10
9, 10, 10, 11, 11, 11, 11, 13,

9
9
14, 8, 8, 9, 9
14, 13, 9, 9, 8

, 8, 11, 11, 11, 14, 10, 10
9

3. 9, 9 11, 10, 10, , 10, 11, 11, 9, 10, 11, 10,
10, 138, 8, 9, 11, 10, 10, 12, 12, 13, 8, 8
4. 7, 8 9, 9 9 11, 11, 12, 12, 13, 14, 14, 7,
8, 9, 10, 10, 10, 11, 11, 11, 10, 10, 11, 14
5 7, 8 13, 12, 12, 11, 11, 10, 10, 10, 9, 10, 8,
13, 10, 10, 9, 9, 8, 12, 12, 11, 11, 11, 10
6. 14, 12, 12, v, 7, 11, 11, 10, 10, 10, 9, 9, 9,
9, 14, 12, 10, 10, 10, 12, 7, 10, 10, 9, 10
7. 8 9, 9 10, 15, 13, 13, 11, 11, 11, 12, 12, 12,
9 8 10, 10, 15, 14, 13, 11, 10, 11, 11, 12
8. 9 9 14, 11, 11, 12, 12, 13, 13, 10, 10, 10, 9,

14, 14, 11, 11, 9, 11, 10, 10, 10, 12, 10, 10

15, 9, 9, 11, 11, 12, 14, 14, 13, 10, 10, 10, 12,

9 11, 11, 11, 12, 10, 13, 11, 11, 12, 10, 10

10.

8, 15, 12, 12, 11, 11, 10, 9, 9, 13, 13, 13, 14,

12, 11, 11, 10, 10, 12, 10, 10, 11, 12, 9, 12

11.

15, 14, 8, 8, 11, 12, 12, 13, 13, 13, 14, 14, 8§,

11, 11, 11, 12, 15, 8, 12, 12, 9, 9, 11, 12

12.

9 9 11, 11, 10, 10, 14, 14, 15, 13, 12, 12, 12,

12, 10, 15, 13, 12, 12, 9, 11, 11, 10, 14, 11

13.

9 9 14, 11, 11, 10, 10, 12, 12, 12, 12, 13, 14,

11, 10, 12, 13, 13, 14, 11, 10, 10, 11, 11, 13

14.

9, 15, 10, 10, 10, 10, 11, 12, 15, 11, 11, 12, 11,

11, 12, 13, 13, 14, 12, 11, 9, 9, 10, 13, 14

15.

10, 10, 13, 15, 11, 11, 11, 11, 11, 9, 9, 12, 12,

12, 9, 9, 11, 10, 10, 13, 14, 11, 10, 10, 14

16.

8, 11, 11, 11, 14, 14, 13, 12, 12, 10, 9, 11, 13,

9 9 8 14, 10, 10, 9, 11, 11, 12, 8, 10

17.

13, 7, 8, 8 10, 10, 11, 11, 11, 9, 9, 9, 12,

12, 10, 10, 8, 11, 12, 9, 14, 11, 10, 10, 12

18.

11, 11, 11, 11, 13, 8, 8 10, 9, 9, 12, 14, 12,

9 8 11, 13, 8, 10, 10, 13, 11, 10, 14, 14

19.

15, 8, 8, 14, 14, 9, 9, 10, 10, 12, 12, 11, 11,

11, 11, 10, 9, 9, 13, 8, 13, 9, 10, 11, 11

20.

8, 9, 10, 11, 11, 11, 13, 13, 12, 12, 12, 14, 9,

8, 8, 10, 11, 12, 13, 11, 11, 10, 10, 11, 14

21.

7, 9, 10, 10, 14, 13, 11, 11, 12, 12, 12, 8, 9,

9, 10, 13, 13, 11, 9, 10, 10, 10, 11, 11, 8

22.

15, 2, 8, 10, 10, 12, 12, 11, 10, 10, 11, 13, 13,

8, 9, 10, 12, 11, 10, 8, 10, 12, 11, 11, 13

23.

14, 8, 10, 10, 13, 13, 11, 12, 11, 11, 11, 12, 9,

9, 10, 10, 8, 14, 10, 13, 11, 10, 11, 12, 11
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24,9, 7, 9, 11, 11, 10, 10, 13, 13, 12, 12, 14, 11,

8, 8 11, 10, 13, 12, 9, 11, 10, 12, 11, 10

25. 7, 15, 14, 13, 8, 8 10, 10, 11, 11, 9, 9, 12,

14, 13, 13, 8§, 10, 11, 9, 13, 10, 11, 11, 12

26. 7, 14, 9, 9, 13, 11, 11, 10, 10, 10, 12, 12, 12,

14, 14, 9, 11, 10, 10, 9, 7, 9, 13, 10, 12

27. 14, 8, 8, 11, 11, 11, 11, 9, 9, 12, 13, 13, 10,

10, 8, 11, 12, 10, 10, 8, 11, 9, 9, 12, 10

28. 15, 8, 8, 12, 12, 10, 10, 10, 9, 9, 9, 9, 11,

11, 12, 13, 10, 10, 9, 12, 8, 12, 13, 10, 11

29. v, 7, 11, 11, 12, 9, 9, 8, 10, 10, 13, 13, 10,

14, 10, 13, 14, 9, 11, 11, 9, 8, 10, 11, 8

30. 8 8 10, 9, 11, 13, 13, 12, 12, 12, 14, 15, 10,

9 9 13, 12, 14, 8, 10, 10, 10, 11, 11, 15

3AOAHUE.

BapuaHTtbl 1-30. B peaynbTaTe UcnbiTaHUs cnyyanHasi BenuumHa X npuHsana psag saHadeHmn. Tpebyetcs:
1)cocTaBuTh MHTEPBArbHbIA PAA, NOCTPOUTb MTMCTOrPaMMy MAIOTHOCTU U SMAUPUYECKYIO KPUBYIO MNOT-
HOCTW;
2)BbIMUCIINTDE CPEAHIo, AMCNEepCuio, cpeaHee KBaapaTUyYecKkoe OTKIIOHEHWe BbIBOPOYHON COBOKYMHO-
cTu;
3)BblYMCINTE MOAY, MeanaHy, KoapdULNEHT Bapmaunn, OLLEHKM MaTeMaTUYeCKoro oXuaaHus, gucnep-
CWK, CpeaHEero KBaapaTU4ecKoro OTKITOHEHUS;

4) BbIYMCMUTbL CPEOHIO OLWNOKY cpefHen BbIOOPOYHOW M rpaHuLbl, B KOTOPbIX C BeposiTHOoCTbio 0,95
HaxodaTCsA CpefHsAs reHepasnibHOM COBOKYMHOCTH.

1.
46 50 45 47 46 50 60 62 64 438
49 47 45 49 51 64 59 58 50 64
48 44 56 55 47 48 50 62 6,1 6,3
45 62 60 48 49 60 64 62 58 59
49 52 51 45 51 50 55 56 60 64
2.
45 52 50 48 55 49 53 62 66 6,8
53 63 62 49 48 46 45 49 54 6,0
46 48 6,1 55 47 45 50 49 56 58
57 58 60 58 63 59 57 56 55 54
47 49 59 47 45 53 58 61 60 6,0
3.
47 50 49 50 47 51 67 66 52 51
49 51 66 65 53 54 57 53 63 58
50 52 65 55 64 56 61 63 59 59
51 53 63 58 59 60 48 58 52 54
52 54 55 58 60 60 52 53 64 57
4.
53 63 52 51 48 64 60 57 53 46
6,7 48 61 68 65 56 55 50 6,2 6,3
48 48 55 57 52 64 60 60 55 52
49 50 63 62 47 48 62 63 6,7 6,8
59 58 54 57 56 50 49 62 60 6,1
5.

61 60 57 53 46 65 56 50 53 48

54 52 42 43 49 50 56 44 57 59

63 60 62 59 45 46 50 61 59 49

55 48 49 55 50 62 55 63 60 6,2

64 64 50 51 52 53 54 62 48 49
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55 60 57 54 49 46 64 62 51 55
52 48 49 63 65 62 48 49 50 64
62 59 50 48 64 65 62 57 57 50
48 49 55 59 60 62 60 58 53 49
52 54 60 49 53 54 59 59 56 48
7.
37 38 42 52 50 48 47 43 42 35
40 42 39 44 45 38 47 52 54 60
39 41 43 51 53 55 42 43 44 60
38 42 39 43 50 50 52 51 49 48
41 42 45 55 60 57 49 42 44 44
8.
65 40 59 47 46 58 52 56 50 6,0
64 47 48 48 56 62 62 56 40 44
49 57 42 43 42 60 61 59 58 59
56 55 45 47 61 53 55 49 47 6,0
58 53 41 57 48 52 50 50 63 48
9.
55 60 57 60 67 58 57 52 65 61
51 55 54 47 61 46 53 55 47 53
49 62 53 48 66 42 40 48 50 51
45 53 41 57 41 55 66 65 63 6,0
50 53 49 50 52 60 48 49 62 656
10.
56 58 52 49 56 51 55 52 54 42
62 60 41 40 57 50 54 49 40 42
55 61 57 67 71 70 42 45 60 65
67 60 53 54 50 49 56 52 53 62
54 58 52 48 57 58 60 55 47 50
11.
25 20 47 33 35 28 27 30 42 41
26 29 31 30 40 29 33 41 39 48
50 49 39 37 35 27 26 50 47 45
43 42 38 36 37 29 25 50 51 55
56 47 46 50 39 30 31 32 35 40
12.
66 36 50 49 48 47 35 32 37 40
53 49 47 39 39 41 49 45 47 39
42 43 44 42 42 39 45 47 43 40
37 39 42 45 50 57 59 60 61 6,1
65 60 64 57 49 49 48 47 46 40
13.
26 33 50 35 28 37 39 40 50 39
31 52 51 49 39 35 36 41 57 61
27 34 37 39 41 43 43 40 50 50
35 37 26 29 32 45 40 41 53 39
34 36 30 39 38 37 35 40 41 42
14,
60 96 72 77 65 61 83 80 79 69
65 59 73 70 69 71 79 82 78 77
62 65 69 72 75 72 70 69 79 80
82 85 81 78 60 77 69 71 72 89
79 78 80 81 82 82 78 79 75 68
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15.

62 59 38 51 57 58 43 66 48 57
47 63 63 71 56 62 64 58 52 65
48 62 47 63 71 56 62 60 60 6,0
55 63 59 63 65 6,7 53 56 50 56
62 50 54 53 49 48 47 53 52 54
16.
62 53 50 45 44 65 56 60 50 56
60 50 48 63 56 61 43 61 59 45
47 51 48 49 55 57 66 54 55 57
56 60 57 54 50 56 57 53 54 56
54 55 53 50 49 45 40 49 48 55
17.
62 53 50 44 65 62 58 61 56 41
56 48 56 52 45 54 58 60 50 52
63 60 57 53 54 52 59 50 45 57
58 56 66 64 57 58 60 53 49 48
51 50 55 44 49 48 49 55 56 57
18.
65 40 59 47 46 58 52 56 50 6,0
42 49 64 53 54 36 58 55 41 57
48 53 50 62 60 46 48 47 49 53
49 55 56 51 50 52 58 48 53 47
49 58 47 46 49 46 57 48 49 53
19.
60 57 52 48 50 52 54 50 66 7,0
76 59 61 60 55 53 54 53 60 6,2
78 49 54 59 64 69 57 59 52 50
64 63 60 75 70 72 59 58 55 59
62 67 58 71 64 65 66 60 59 6,3
20.
97 50 66 82 67 68 70 72 73 85
90 92 93 59 69 60 77 59 78 8,0
80 79 82 83 60 62 68 75 81 82
88 93 90 92 89 88 69 75 77 79
79 69 85 86 87 80 80 78 76 7,0
21.
89 63 64 72 60 99 69 65 76 78
88 75 70 79 65 68 80 75 7,7 81
90 90 88 87 75 76 78 69 69 69
75 76 69 75 82 88 99 100 7,7 6,8
71 70 70 82 80 69 79 85 78 75
22.
80 52 55 89 90 75 77 82 80 79
77 69 68 65 62 78 79 85 82 77
82 85 89 65 72 75 78 83 70 7,0
7% 73 69 50 59 65 70 69 68 6,8
6,7 65 75 79 80 66 66 67 70 7.2
23.
55 40 75 85 75 70 65 67 69 71
62 61 62 70 59 77 80 79 82 7,0
59 65 66 71 62 67 69 72 72 65
72 70 75 70 66 65 66 71 73 63
59 44 50 60 60 70 70 86 82 8,0
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24.

65 40 59 74 60 75 85 56 45 50

6,2 54 53 52 49 82 82 72 7,7 55

70 53 65 64 63 62 69 66 7,0 50

44 49 66 49 58 62 69 68 55 77

79 80 75 66 65 64 50 55 60 6,0

25.
55 60 57 60 6,7 37 64 53 67 54
58 57 65 52 61 60 58 68 58 51
54 55 54 47 49 61 46 52 56 54
43 46 53 48 52 50 60 59 43 55
47 52 55 56 62 59 58 50 47 438
26.
65 40 59 47 46 58 52 56 50 60
66 68 49 55 56 51 50 52 58 48
53 44 50 47 46 49 57 46 48 5,0
48 64 42 49 64 53 54 35 49 52
51 62 47 49 56 50 47 39 40 40
27.
38 65 64 68 55 61 58 69 59 55
47 52 57 54 44 53 52 52 56 52
59 60 51 59 60 44 56 48 53 50
46 49 55 64 59 60 65 53 62 43
64 60 52 53 56 58 57 52 54 59
28.
90 55 40 62 64 50 43 57 59 65
82 79 81 75 65 72 70 65 58 42
g1 78 76 73 69 63 70 60 6,0 59
71 72 69 60 58 63 64 66 69 59
70 88 82 81 75 74 70 69 68 52
29.
72 63 65 50 55 70 79 80 59 4.2
45 41 59 64 69 75 78 82 55 61
60 71 72 68 65 72 58 60 6,2 56
55 52 59 70 63 60 75 77 66 6,7
50 48 49 55 52 63 70 72 7,7 82
30.
77 90 45 56 59 60 82 75 70 72
50 61 60 53 57 72 80 85 71 7.6
55 61 72 82 89 73 74 80 73 7.2
71 50 52 50 44 62 65 60 64 69
74 59 62 52 66 68 67 62 60 59
3AO0AHMUE.

BapuaHTtbl 1-30. B pesynbtate HabnogeHM NonyYeHbl COOTBETCTBEHHbIE 3HaYEeHMs NPU3HaKoB X 1 Y ang
HekoTopbix 10 06bekToB. MNonaras, Yto Mmexay X u Y umeeT MecTo NIMHENHasi KOPPENALNOHHAsA CBA3b, Tpe-
OyeTcs:

4.

5.

6.
7.
8

HalTU BbIOOPOYHBLIN KOSIMPUUNEHT KOPPENALUN U OLEHUTb TECHOTY NIMHENHOW CBSI3U MEXAy npwu-
3HaKamMu No JaHHbIM BbIGOPKMY;

NPOBEPUTL MMNOTE3Y O 3HAYMMOCTU BbIBOPOYHOIro KO3(hULIMEHTA KOPPENALMUM NPU YPOBHE 3HAYU-
moctn ¢ =0,01.

yKasaTb 4OBepuUTenbHbIA MHTepBan Ans koadduuneHTa koppensaumm ¢ BepoatHocTbo 0,95;
COCTaBUTb BbIBOPOYHOE ypaBHEHME NIUHUN perpeccuu;

NOCTPOUTb rpadorKkn SMNMPUYECKON U TEOPETUYECKOWN NNHUIA pPErpeccum.
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1.
X 3,4 4.8 3,0 3,9 4,5 5,0 5,2 6,2 5,9 4,0
y 16,3 15,2 14,8 15,0 16,2 17,1 16,8 17,5 16,3 15,0
2.
X 2,5 4,0 3,7 2,9 2,4 4,1 3,6 3,9 2,8 4,2
Y 17,4 20,1 18,2 17,0 16,5 15,9 18,1 18,5 17,0 20,5
3.
X 4.1 6,0 55 4,9 4,0 5,2 5,9 5,4 4,8 4,5
Y 11,2 14,5 13,3 12,5 11,0 12,9 13,8 14,0 12,0 15,3
4.
X 51 6,2 5,0 59 55 6,0 4,5 5,4 6,1 6,6
y 12,5 13,0 12,2 12,9 12,4 13,1 11,2 12,3 13,5 14,1
5.
X 4,1 55 6,0 4,5 5,9 6,5 7,0 6,2 5,1 4,5
Y 17,4 18,0 19,2 18,1 18,2 19,4 20,1 19,7 18,5 17,9
6.
X 10,5 11,2 12,5 10,0 11,9 12,9 13,5 12,0 15,5 14
Y 6,3 7,0 7,9 5,9 8,1 8,9 10,5 8,2 8,2 8,9
7.
X 7,7 55 6,0 6,8 7,2 7,5 8,0 52 8,5 9,0
y 23,4 20,5 22,0 22,8 23,0 24,2 24,9 20,1 25,0 25,3
8.
X 2,5 3,0 3,7 4,2 2,7 5,0 3,5 4.8 4,9 55
y 12,1 12,6 13,0 13,5 12,0 15,1 13,1 14,2 14,5 15,6
9.
X 3,8 4,5 7.1 6,0 4,2 75 5,9 6,7 75 4,5
Y 7,9 10,3 12,2 11,2 9,9 13,5 11,0 12,9 1,5 10,9
10.
X 3,2 4,7 55 3,0 4,5 5,2 6,3 6,0 6,5 5,9
Y 10,3 12,1 13,2 9,9 11,5 13,0 14,1 13,9 14,9 14,0
11.
X 5,3 7.1 6,5 5,8 7,0 7,9 8,0 8,3 8,5 6,0
Y 19,1 21,5 20,0 19,8 21,1 22.0 22,5 23,1 23,5 19,7
12.
X 2,8 3,5 4,1 2,0 3,9 4,5 5,2 55 6,0 6,5
Y 11,1 12,2 12,9 10,9 12,5 13,0 13,6 14,1 14,5 15,2
13.
X 7.1 55 6,3 6,9 75 8,0 8,2 8,5 9,0 9,4
Y 17,4 15,0 16,5 17,0 17,2 17,5 18,0 18,5 19,1 19,5
14.
X 3,3 4,2 5,1 4,9 3,0 55 4.4 6,5 6,9 7,0
y 22,1 19,0 18,1 18,9 20,5 14,9 19,1 14,0 13,5 12,1
15.
X 51 6,5 7.1 5,0 6,2 6,9 75 8,0 8,2 8,7
y 14,9 13,5 12,0 15,1 13,5 13,0 12,2 11,9 11,2 10,1
16.
X 7.1 8,3 8,2 9,0 7,0 7,5 8,6 8,9 9,5 10,1
y 9,0 75 7,9 7.1 8,5 8,0 7,2 6,9 6,1 5,4
17.
X 2,2 3,1 4,0 4,5 5,1 2,0 3,5 3,9 55 5,9
y 14,5 14,0 12,5 12,1 11,2 15,1 13,4 12,9 11,0 10,1
18.
X 14,1 15,2 16,0 15,5 14,0 16,3 17,1 17,5 18,1 18,4
y 7,9 8,2 9,5 8,9 7,7 9,9 10,9 11,2 12,2 13,5
19.

\ X 5,1 59 6,5 7,2 55 6,0 7,7 8,0 8,5 \ 8,9
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|y [ 11,2 12,1 133 14,0 11,9 12,6 14,2 15,1 15,5 16,0
20.
X 19 2,4 31 3,5 2,0 4,1 4,7 5,3 5,5 6,0
y 16,0 16,7 15,9 15,2 17,0 14,5 14,2 13,4 13,1 12,5
21.
X 3,5 3,9 4,4 51 3,0 4,9 5,3 6,1 6,7 7,0
y 14,9 14,0 13,3 12,4 15,1 12,7 12,0 11,5 10,9 10,1
22.
X 17 2,1 2,7 3,0 2,5 3,7 4,2 4,5 4,9 5,0
y 9,5 9,9 10,4 11,1 10,7 11,9 12,5 13,0 13,7 14,1
23.
X 2,9 3.1 3,9 4,4 4,7 5,3 5,8 4,0 6,0 6,5
y 10,3 11,2 12,9 13,5 14,0 15,2 15,9 13,0 15,9 16,7
24.
X 71 6,0 7,5 6,4 8,0 8,6 9,2 9,6 9,0 10,1
y 18,4 19,9 18,0 19,1 18,5 18,2 17,0 16,9 16,2 15,2
25.
X 5,2 5,0 6,1 5,5 6,9 7,2 7,8 8,5 8,9 9,0
y 16,6 17,0 15,7 16,1 15,2 14,0 13,9 13,0 12,7 12,1
26.
X 6.3 6.7 7,0 6,5 7,7 8,1 8,9 9,2 9,5 10,0
y 17,7 18,5 19,2 18,0 20,0 20,9 22,0 22,6 22,9 23,1
27.
X 43 4,7 5,1 4,0 5,6 6,1 6,5 7,0 7,2 7,9
y 12,0 12,5 12,9 11,5 13,7 14,4 15,2 16,9 17,0 18,2
28.
X 6,6 75 6,0 7,9 8,4 9,1 9,7 10,2 11,1 12,0
y 17,1 18,2 16,0 18,8 19,5 20,0 21,2 22,3 22,9 23,5
29.
X 3,2 4,1 4,9 3,0 5,5 5,9 6,4 7,0 7,5 7,8
y 19,1 18,1 17,5 20,9 16,9 16,4 15,9 15,6 15,0 14,2
30.
X 5,5 6,2 6,9 5,0 74 7,9 8,3 8,8 9,5 9,9
y 23,7 22,2 215 24,1 20,9 20,0 19,0 18,4 17,9 17,1
3ALAHME.

BapuaHTtbl 1-30. NMponsBeaeHo Mo YeTblpe UCMbITaHUA Ha KaXaoM U3 Tpex ypoBHeln daktopa F. Metogom
ONCNEPCUOHHOrO aHanuaa npu ypoHe 3Hauymmoctu 0,05 npoBepuTb HYNMEBYHO MMNOTE3y O paBeHCTBE rpyn-
NOBbIX CPEAHUX U AaTb OLIEHKY CYLLECTBEHHOCTU YACTHbIX Pa3nuymn mexay CpeaHMm.

Homep Ba- | Homep YpoBHU chakTopa F Homep Ba- | Homep YpoBHU chakTopa F
puaHTa enbiTanms | F, F, puaHTa menbiTanms | F, F,
1 1 24 25 25 2 1 23 24 24
2 20 21 23 2 19 20 22
3 27 28 29 3 25 29 31
4 26 26 32 4 26 27 28
3 1 24 25 24 4 1 25 26 26
2 20 21 23 2 27 24 31
3 27 28 29 3 21 22 24
4 25 26 32 4 29 30 33
5 1 37 20 22 6 1 19 21 22
2 35 24 23 2 22 24 24
3 34 26 31 3 26 27 28
4 30 30 34 4 20 22 30
7 1 23 26 24 8 1 25 26 20
2 23 27 23 2 20 27 21
3 24 25 28 3 30 28 23
4 30 28 31 4 27 30 20
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9 1 23 19 28 10 1 26 21 28
2 24 19 29 2 28 20 27
3 23 22 30 3 27 25 32
4 24 19 33 4 30 23 31
11 1 28 19 23 12 1 30 23 25
2 25 18 30 2 28 21 31
3 27 20 29 3 24 17 30
4 30 23 28 4 26 19 25
13 1 19,5 20,3 19,9 14 1 23,0 23,5 24,8
2 23,0 24,1 24,1 2 19,6 22,3 19,5
3 26,1 27,0 27,2 3 28,2 30,1 33,5
4 25,6 25,6 30,4 4 26,4 24,7 28,4
15 1 284 21,8 26,1 16 1 30,1 23,2 25,4
2 254 19,2 30,7 2 28,2 21,1 31,2
3 292 | 162 | 254 3 245 | 175 | 306
4 29,8 | 250 | 253 4 264 | 190 | 26,0
17 1 19,5 221 26,3 18 1 33,3 27,1 32,0
2 21,2 26,3 27,1 2 40,5 24,3 35,2
3 22,0 27,1 28,0 3 38,0 26,0 33,6
4 26,1 28,7 30,5 4 25,2 31,5 30,2
19 1 45 38 41 20 1 49 39 41
2 39 29 44 2 47 41 45
3 44 34 38 3 50 38 49
4 40 36 42 4 45 36 42
21 1 38 35 41 22 1 41 39 28
2 35 41 39 2 32 38 31
3 42 44 42 3 36 42 30
4 29 30 28 4 44 40 27
23 1 60,7 59,0 49,1 24 1 24,1 29,2 254
2 58,1 62,2 56,7 2 22,7 21,8 23,2
3 65,0 55,2 47,7 3 35,8 33,8 32,1
4 61,6 57,4 52,8 4 32,2 27,2 31,8
25 1 24 29 25 26 1 23 29 25
2 22 22 23 2 22 21 23
3 36 34 32 3 35 33 29
4 32 27 26 4 32 27 31
27 1 29 24 28 28 1 26 26 28
2 24 22 22 2 23 28 24
3 35 33 35 3 32 24 28
4 30 31 28 4 30 30 29
29 1 42,1 47,3 43,8 30 1 25,3 30,1 34,8
2 40,8 39,7 41,3 2 23,4 21,8 32,1
3 538 | 521 | 50,1 3 360 | 335 | 283
4 50,5 55,8 50,2 4 33,4 28,3 29,1
Lo 0z 02 o
antmm — n — YHKLU WA
ox 0y

. 2=2" +sin(2xy).

- z=e“+In(x+Iny).

X
. Z=arctg—.

y

. Z=arctg

x+y

3 .
. z=2"Y +arcsin x.

. z:ln(x2+y2+xy).

2

. X
. Z=arcsin—.

y

. Z=arccosx’ +y’.
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9. z=x"+arctg(x+y).

10. z:tgx.

11. z=1In sin(x2 + y).

12.2=3" +sin(x2 +y2).

X

13.2=¢" +In(x2 +xy).

14. Z=c0s In xy.

X
15. z=In tg—.
y

16. Z=1g In(x2 +y2).

17. z=2"Y +sin(2xy).

18. z=€+In(x+Iny).

X
19. Z =arctg—.
y

X
20. Z= arctgLy.

y

3 .
21. z=2"Y +arcsin X.

22. z:ln(x2 +y? +xy).

G
23. Z =arcsin —.
y

24. Z=arccosyx* +y’.

25. z=X" +arctg(x+y).

26.2=1g

27. z=Insin(x* +y).

28. 7=3" +sin(x* +y?).

X

20. z=€” +In(x* +xy).

30. Z=cC0s In xy.

. 0z 0z o
antmm — n — HKUWWN:
ox o0y gha
Xty _ ,
1 z—arcsm—xy : 2. z:S|n(x+y)+tg(x y).
X Y
_ 2 2 — . Z
3. z=In(x*+3y* +x y). 4.z tgy sin =
Xy .
5. z=In : _ 3 3
5x+y 6. Z=C0s X° +sin y* —X V.
X
7. Z2=X"+y". 8. z=sinIn—.
y
9. z=In cos(xy). 10.Z= .
X% +y?

11. Z =arcctg X.
X

X
12. Z =arcctg—.
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2X +
13. Z=/X* +y°. 14'Z:x—3§:'
15. 7 = 2 + /XZ +y2. 16. Z=arcsinx y.
. X+Y
. Z=arcsin . — i 2
17. Z =arcsi y 18. z=sin(x+y)+1tg(x’y).
X Y
19. z:ln(x2+3y2+x y). 20. z:tg?sm;.
X .
2 z=In—Y 22. z=c0S X* +sin y* —x y.
X+Yy
: X
23. z=X"+Y". 24. Z=sIn In;.
z=In cos(xy) 26. Z X
25. 2= : L=
X2+
X
27. 2= arccth. 28. Z =arcctg—.
X
2X +
29. Z=X* +Y°. 3O'Z:x—3§:'
lNokasatb, YTO
2 2
L 0z = 0z ans QyHKuMn  Z = In(x2 + y)
oX oy 0y oX
0°z 0°z
2. [ 2
= ans QyHkuMmn  Z = 2XY +
oX oy oy oX y+y
3 0%z 0’z y
: = ana pyHkumm  Z = X7 .
oX oy 0y oX
0’z 0z X
4. P + 8y2 =0 ans dyrkumm arctg—.
5. 02 + oz 0 amsc P
= ans pyHKUmMm =IN—/——.
ox* oy’ X2 +y?
6. 07,07 0 ansd z=e*(xcosy-ysiny)
- 5 -, = Ona QYyHKUnn = —
ox> oy’
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oz o7 P z = arccos, |
= Ana oyHKUumn = —.
oX oy 0y oX y

y

8 0%z 0z 0z 0%z Y
X- +2 +—— |=Y T Amadydkum Z=XE€ X,
oX oy oX oY oy
2 2
9. 28—22+ 0z =0 ans pyHKumMm ZZZCOSZKX—XJ.
oy® oxoy 2
2 2
10. SZZ—FSZZ:O Ans pyHKUMM z:ln(x2+y2).
X y
2 2
1. aaZZ—FSZZ:O ans pyHKUMM z:ex-cosy.
X y
12. 822 +8ZZ 1 o 2—1In 1 1
=— [na QyHKUUn = ——— .
oxoy ox* X’ AT X y
0’z 0z y
13.
P + 8y2 =0 ans dyHkumm  Z :arctg;.
2 2 2 2
14 822-622—[ 0z j =0 anst pyHKLMK Z=1In (ex+ey).
oxX® oy OX oy
0’z 0%z
15. axzzazayz Ansa OyHKLMK Z=ﬁ.
2 2 2
16. 2 0z +822+822= 2 AN PYHKLUMM Zzﬂ.
oxoy oOx° 0y° X-Vy X—Y
2 2
17. 8i2y:6’f/(;x AN PYHKUMM z=|n(x2+y).
2 2
18. ai;y=a§(;x ANs PyHKUUM z=«;2xy+y2
2 2
19. ai;yzaiéx AN PYHKLUMM z=x".
0. 07 0z

X
+ =0 ans dyrkumm arctg—.
ox> oy’
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21.

0’z 0%z

+ — = O Z= In
6x2 8y2 ans dyHKumm XZ n y2
2 2
22. %4_2—;:0 Ans pyHKUMK ZZGX(X COosS y—ysin Y)
23. 0%z 0’z \/;
= ans gyHkumm  Z = alCCOS  [—.
oX oy 0y oX y
24. 822 0z 02 -
X- +2 +— (=Y ana pyHkummn Z =X € X,
oX oy oX oYy
2 2
25. 2 a—zz + 0z =0 pans pyHkumm Z = 2c0s° (X —XJ
oy2 X oy 2
2 2
26. %+%:O Ana dyHKUMK z:ln(x2+y2).
X y
2 2
21. % + j—yzz =0 ans dyrkum Z=€" -COS Y.
28. 0%z 0%z 1 1 1
+——5=—5 AnadyHkumm Z= Inf ——=|.
oXxoy oOx° X Xy
2 2
29. % + :—yzz =0 ans pyskumm  Z =arctg X .
30.

0’z &’z ( oz
ox® oy* |oxoy

2
j =0 pans dyHkumm z=In (ex+ey).

WMccnegoBaTb Ha SKCTpEMYM!

Z=X*+Yy*—6x+8y—2.

2. Z2=X"+XYy+Yy*—2X—V.

Z=2X—-2y—X*—y*+6.

4.2=X>+Y* +4x—4y +3.

z=x"-8x—-10y + xy+y*+17.

6. Z=4X+5y —x* —xy—y* +4.

Z=3x+9y—x*—xy—-y’ -4,

8. Z=14+6Xx—Xx>—xy—-Vy-

z=13y+11x—xy—x*—y* +5.

10. Z=6X -8y —x* —y* —17.
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11. Z=X" = 2X +1+ 2y~ 12. 2=X"+y* —2Xx+4y +1.

13. Z=X"+Xy+Yy>—13x -11y + 7. 14. 7 =2xYy—3x" -2y’ +10.

15. Z=X*+ XY+ Y +X -y +1. 16. Z=4X -4y — x> -y~

17. Z2=X"+y* —6x + 8y —2. 18. Z=X"+ Xy +Yy> —2X—V.

19. Z=2X -2y —X* —y* +6. 20. Z=X"+Y* +4x -4y +3.

21. Z2=X"—8x—10y + Xy + y* +17. 22. Z=4X+5y —X* — Xy —Yy* +4.
23. Z2=3X+9y— x> —xy-y*—4. 24. Z2=14+6X—X*— Xy -V

25.2=13y +11x —xy—x* -y’ +5. 26. Z=6X -8y —x*—y* —17.

27. Z=X"—2X +1+ 2y 28. Z2=X"+Yy* —2Xx+4y +1.

20. Z=X"+Xy+Yy*—13x 11y +7. 30. Z=2XYy—3x" -2y’ +10.

Halimu Hau6onbwee u HaUMeHblUWee 3HaYeHUsl (f)yHKuUU.'

1 Z=X"+2X Yy — y2 —4X e mpeyzonbHuke co cmoporamu Y =X+1, y=0, X=3.

2 7=x?-2XY—V?+4X +1 e mpeyzonHure co cmoporamu X +Yy+1=0, y=0,
X=-3.

3. Z=X"+X Y —2 e 3amkHymoii o6nacmu, ozpaHuyeHHol Y = AX* —4 uockro OX .

4. Z= y2 —2XYy — X*+4x -3 e mpeyzonsHuke co cmopodamu Y =X+1, X=0, y=2.

S z2=X*+2XY—-Y?*—2X+2Y e mpeyzonuHuke co cmoporamu Y =X+2, y=0,
X=2.

6. z=x"+ 2XY —10 e samkHymoii o6nacmu, ozpaHuyeHHol Y = X? —4 uockro OX .

7.

z:x2—2xy+gy2—2x e keadpame 0<X<2,0<y<2

8.  Z=2X+Y—XY ekeadpame 0<X <4, 0<y<4,

9. 1 2
X
Z==X"-X Y e 3amkHymoii o6nacmu, ozpaHuyeHHol nuHusmu Y =— u Y =3.

3

10.  z=1+X+2Y e o6nacmu, ozpanuyentoii npamemu X =0, Y=0, X+y=1.

11. =1+ X+ 2Y e o6nacmu, ozparuyennoii npameimu X =0, y=0, X —y =1,
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12.

Z= X2 + 2xy —4x + 8y B NPSIMOYrOSbHMKE, OrPaHU4eHHOM NpaAMbiMKM X = 0,
y=0, x=1 y=2.

13 z=x%+2x y+4x— y2 e mpeyzonsHuke co cmopoHamu X +Y+2=0,x=0, y=0.
14 72=x?-2y*+4xXy—6X—1 & mpeyzonbHure co cmoporamu X =0, y=0, X +y=3.
15. , 1,
Z=2X"+2Xy-— Ey —4X e mpeyzonsHuke co cmoporamu Y =2X, Y=2, X=0.

16. Z= 5X2 —3X Y+ y2 +4 e keadpame, ozpaHuyenHom npsmbimu X =—1, X =1,

y=-1 y=1L
17. 2= X? + 2X y— y2 —4X e mpeyzonbHuke co cmoporamu Y =X+1, y=0, X=3.
18. Z= X —2X Y — y2 +4X+1 e mpeyzonsHuke co cmoporamu X+Y+1=0, y=0,

X=-3.
19 Z= X% + X Y —2 e 3amkHymolii o6nacmu, ozpaHuyeHHol Y = 4x* —4 uocwo OX.
20, L= y2 —2XY — X*+4x-3 e mpeyzonsHuke co cmopoHamu Y =X +1, X=0, y=2.
01 Z=X4+2XY—Y’ —2X+2Y e mpeyzonsHuxe cocmoporamu Y =X+2, Yy =0,

X=2.
20 L= X% + 2XY —10 e samkHymoli o6nacmu, ozpaHuyenHoti Y = X* —4 uocso OX .
23 7o ¥ _2xy+2y? <

=X" - y+5y —2X ekeadpame 0<X <2, 0<y<2,
. Z=2X+Y—XY ekeadpame 0<XxX <4, 0<y<4,
X2

25 7= E X? — X Y e 3amkHymol obnacmu, ogpaHudeHHoU nuHuamu Y = ? uy=3.
26 Z=1+ X+ 2Y e o6nacmu, ozparuyenroii npameimu X =0, y=0, X+y=1.
27 Z=1+ X+ 2Y e o6nacmu, ozpanuyennoii npameimu X =0, y=0, X —y =1,
28, L= X? + 2xy —4X + 8y B NPSIMOYrofbHUKe, orpaHuueHHom npsimbimn X =0,

y=0, x=1 y=2.
o9 L= X% 42X y+4x— y2 e mpeyzonsHuke co cmopoHamu X +Y+2=0,x=0, y=0.
20, Z=X—2y*+4Xy—6X—1 e mpeyzonsHuxe cocmoporamu X =0,y=0, X +y =3.

Haitimu npou3eodHyro ¢byHKYUU:

1.

Z2=X>—-3x*y+3Xy*+1 e mouke (3; 1) & HanpaeneHuu om >moii MoYKU K MouKe
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(6; 5).

2. Z= arctg XY e mouke (1; 1) 8 HanpaesieHUU 6uccekmpuchi 1-20 KOOpAUHaMHO20 yana.
3. Z= X2 y2 —X y3 - 3y —1 e mouke (2; 1) e HanpaeneHuu om 3moli MoOYKU K Hayasy Koop-
duHam.
4 X 0
: Z=arctg— e mouke (1;1)e HanpaeneHuu nyya, obpasyroujezo yzon e 60° c ocbo
OX.
> z=In (ex + ey) 6 Hayane kKoopduHam e HanpassieHuu sy4a, o6pasyrowezo y2on e 30° ¢
ockro OX.
6. Z=arctg X e moyke (1; 3) no HanpaeneHuto eekmopa € = {3; 4} .
£ Z= X2 —XYy— 2y2 e mouyke (1; 2) e HanpaeneHuu, cocmaensirow,em ¢ ocbto OX yeon e
60°.
8. Z= 3X4 + XY+ y2 e moyke (1; 2) 8 HanpaesieHUU eekmopa, o6pa3syrouje2o c ocbro OX
yaon e 45°.
9. Z=arctg X e mouke (3; 1) no HanpaeneHuto eekmopa € = {3; 4} .
10 z=In (ex + ey) e moyke (1; 1) e HanpaessieHuu 6uccekmpuchl 1-20 KOOpOUHaMHO20 yana.
11 z=x*-3x Y+ 5 e mouke (1; 2) 8 Hanpaenernuu om amoii moyku k moyke (1; 1).
2. 7=x y2 +x%—x Y e mouke (1; 1) e HanpaeneHuu, o6pa3syroujem yanbl a =30°, B = 60°.
13. Z=2X y2 + y3 +3Xx Y e mouyke (4; 1) e HanpasneHuu om amol Moyku k moyke (5; 1).
14. Z=XY e moyke (5; 1) e HanpasneHuu om smoli MoYyku Kk moyke (9; 4).
15. z=x* Y+ X & mouxe (1; 1) no HanpaeneHuro eekmopa €= {1; —1} .
16. Z= X3 + 3X2 Y+ 6X Y+ y2 e mouyke (1; 1) e HanpaeneHuu om 3mMoU MOYKU K moO4ke (2;
2).
17. 4= x® —3x? y +3X y2 +1 e mouxe (3;1) e HanpaeneHuu om 3moli Mo4Ku K Mo4ke
(6; 5).
- Z=arctg Xy e mouke (1; 1) e HanpaeneHuu 6uccekmpuchi 1-20 KOOpAUHaMHO20 yana.
19. z=x" y2 —X y3 —3Y —1 e mouke (2; 1) ¢ HanpaeneHuu om 3moli MoYKU K Ha4Yasy KOop-
duHam.
20 X o
: Z=arctg— e mouke (1;1)e HanpaeneHuu nyya, obpasyroujezo yzon e 60° c ocko
OX.
21. Z=1In (ex + ey) e Hayane koopduHam € HanpaesieHuu sy4a, o6pasyrowe20 yzon e 30° ¢
ocbro OX.
22. Z=arctg X e mouke (1; 3) no HanpaeneHuto eekmopa € = {3; 4} .
23. z=x*-X Yy — 2y2 e moyke (1; 2) e HanpaesneHuu, cocmaeJssirowemM c ocbio OX yeon e

60°.
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Z= 3X4 + XY+ y2 e mouke (1; 2) e HanpaeJsieHUU eeKkmopa, obpa3syroujez2o ¢ ocbio OX

24.

yaon e 45°.
25. Z= arctg X e moyke (3; 1) no HanpaeneHuro eekmopa €= {3; 4} )

X

26. z=In (ex + ey) e moyke (1; 1) e HanpaesieHuu 6uccekmpuchl 1-20 KOOPOGUHaMHO20 yana.
27. Z= X2 —3X y+ 5 e mouke (1; 2) e Hanpaenenuu om amoti moyku k moyke (1; 1).
2. Z=X y2 +x3—x Y e mouke (1; 1) e HanpaeneHuu, o6pa3syroujem yanbl a =30°, B = 60°.
29. Z=2X y2 + y3 +3X Y e mouyke (4; 1) e HanpasneHuu om amol Moyku k moyke (5; 1).
20 Z=XY e moyke (5; 1) e HanpasneHuu om amoli MoYyku Kk moyke (9; 4).

Bbluncnutb Heonpep,enéHHble MHTErparnbl, BbINOJIHUTb NMPOBEPKY

1.

N x“dx
J (3+2x3)27
" [ %2 dx
J Xt +4
- .arcsin\/;dxl
J Vi-x ’
’ 2
10) J‘%dx.
N [ sin x dx _
J 33+2c0s X
5 .xdx_
J x*+1'

7) Iln(x2+1) dx:

10) Ix%/xz —9 dx.

1)

_X-2
J3-2x2

2 X dx _
JVvi-x*
[ sin® x

5y | X gx.

o a/COS X

8) | x-tg°x dx;

In x
2) | ——dx
5x

dx _
J Sin®X-cos? X’

5)

8) | x-arctg x dXx;

2) I tg®2x - sec’® 2x dx;

3)

6)

9)

3)

6)

9)

3)

X2 —x+1
[

w/1+In de

X

3x-1 dx

.\/;dx_

] X% +4x-12

(‘/x_3+1’

. -
X +arcsin x
NS

5x -1

dx

.«/1+ 2X

X

dx

dx
(arcsin x)3 1—x?
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dx 5 X 3x -1
4 | ——; 5) | cos’ = dx; 6) dx;
J 2x* +9 J 7 JUxt+2x+2
- - " X2 dx
7) | X“arctg2x dx ; 8) |In“x dx; 9) <
x* dx
10) .
V1-x°
¥ [ 22 dx (o> 1
1) |5x ¥1-2x* dx; 2) —; 3) — dXx;
o . 8x” -7 J ¢
2 [ dx ot d . [ x—7
: ctg®x dx ; —
J i@y 7 Jocraxiis
’ [ x+1
7 [X* In(1+x) dx; 8) [arccos x dx; 9) de;
dx
10) | ———.
x*x?-16
" cos x dx [ & +sin x Wik
D\ T 2) | o dx: 3) 7 dx:
. a/25|n X+1 J € —cos X . 1+Xx
4) [ e ox [tg*x dx 6) .X—_zdx-
Jer+a R ’ J X ex+1
[ In x [ Jx+3
7) 3 dx; 8) Iarctg\/; dx: 9) mdx
, 2
10)j ! 2X dx .
X
H °x2—4dx_ 2 [ x +arctg X 4. 3 [ cos x dx
o X—-3 , 1+X2 , J ﬂsinle
e* dx P [ x+4
4) | —m—mv-r; 5) | ctg”x dx; 6) | -——— dx;
J \/25-16¢* ’ J VxP+x-2
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7) jx In(x2 +1) dx;

10) _“4\/3—x2 dx.

1)

4)

7)

. -
sin x dx _
3/cos® x
dx

¢1—25x2;

(/X In x dx:

3
10) X dx.
1—x?

1)

4)

7)

-,

dx _
4-9x%

x2.e¥ dx:

dx |
_[J(l—xz)3

1)

4)

X

4x dx _
1—x*

'(2x+3) In x dx :

o
X® + X+ 3
— W

8) Ixzezxdx;

2X

2) | ———dXx;

J V3xZ+1

5) | tg°x-sec’ x dx;

8) szsin X dx:

2X -3

2) | ————dx;

J x?—3x+5

5) [sin?x-cos®x dx:

8) Ix Inx dx;

X dx

J V2x?+7 |

2)

5) [tg*x dx

8) Ix-cosx dx -

9)

3) | xsinx%dx ;

X+ 2

6) | ——— dx;

) X2+ 2X +2

J J1+X /

9)

«/2+Inxdx;

X

3)

2x -1

6) | -———— dx;

J Vx*—4x+1

X dx

. \J2x +1+1;

9)

dx _
xIn?x’
[

3)

5x +1
J X2 —4x +1
X+1

9 — dx;
: X X —2

6) | ——— dx;
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10.

11.

12.

13.

1)

4)

7)

sz coS 6X dX :

1)

4)

7)

«/2+In de;

X

* X
e’ dx
4>

* X

x2 .52 dx:

2
10)J' X 1dx.
X

1)

4)

7)

sin X dx

4 43/3+ 2C0S X ;

* 3arctg X

dX;

1+ x°
[

[ x2sin 4x dx:

X1+ X%

1)

4)

.2xx/x2 +4 dx;

x2 dx

J V5+x° |

2)

dx

. xa/1+lnx;

5) [sec* 2x dx:

] X

8) |(2-x)-e 2 dx;
[ cos x dx
2) | —F——;
J sin®x
X
5) |t 32 dx:
[ g 3
 In x
8) — ax;
X
X
2) _ZdX;
[ ex
5) [cos®x dx:

g) | x* In(x2 +1) dx

X dx ;
I5%5

5) Isinsx dx

3)

6)

9)

3)

6)

9)

3)

6)

9)

3)

6)

sin 2x
31+ cos? x
3X+4
JX? +6x+13
x° dx
X—1

"2+ 1n x
2X

3X—6

J Vx*+6x-16

dX;

dx;

dX;
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14.

15.

16.

7)

10)

1)

4)

7)

10)

1)

4)

7)

10)

1

4)

7)

10)

) e™ dx
1_e3x !

Ixz e 2 dx;
2_
I_M i
X

'«/arcsinx dx.
J V1i-x° .

]
x* dx
4+x°

[arcsin x dx:

Ix/4—x2 dx.

x? sin(3x +5) dx;

dx
x> x> -9

(2x &—3)2d

X

X;

Ix-arctg X dx;

2
—X
> dx.
X

J'JT

8) jx3 arctg x dx;

2)

5)

8)

2)

5)

8)

2)

5)

'
3In x -7

dx ;

sinzg dx:

In x
dX;

dx

J X JInx +10 /

[sin? x dx

. -
arcsin x
dX;

J1+X

«/2—cos X -sin X dx;

cos® x dx:

8) Ix3-lnxdx;

3) jxexzdx;

6) 4x +3 dx -
JUxi-6x+4

o) " x dx _
JVx+9

(* 2
3) (2x&—7x) dx;
6) X2 dx;
. IXZ +10x — 21
[ x* dx
) X 1;
("1 arctg x
o | e o
) X+5 dx.
J Vx?+ax-12
0 [ dx _
J x+dx
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] 2 ' J ] 1 In
17, X“ dx . 2 X dx ; . J1+ X dx
J (3+2x3) J Vv1-x* i X
Y [ %% dx ) [ sin®x dx. 0 -1 4.
Jxt+4 J Jeosx JxF-x+1
o fEeinyx g g fxtgixax. o [xax
J i-x . J i 11
_ 2
10)j ! 2X dx
X
s dx [ In x .x+arcsinx
18. ) sin X : 2 | —Zdx: 3) | ————"dx;
| 43/3+Zcosx 5Xx J a/1_)(2
5 .xdx_ 5) [ dx _ . [ 5x-1 «
J x*+1° J Sin®x-cos*x J X% +4x —12
. . .xfl+2X
7) In(x2+1) dx: 8) | x-arctg x dx; 9) < dx;
10) '[x3x/x2—9 dx .
[ x-2 [ dx
19 X—dX; 2) | tg®2x -sec?® 2x dx; 3) ;
J V3-2x° Ig J (arcsin x)’ V1-x?
4) ci_x; 5) cos°® X dx 6) -1 dx;
J 2x°+9 7 J Ux?+2x+2
" x2 dx
2 . 2 _ .
7 Ix arctg2x dx ; 8) jln X dx: 9) | 7=
x? dx
10) .
NEE
r [ 2x2 dx (02 _1
20- 1) |5x V1-2%* dx; 2) —— 3) — dX;
J . 8x° -7 J e
5 [ dx et d . [ x—7
: 5) | ctg®x dx; —
J 1—(2x+3)2 ’ J X +4x+13
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7) Ixz In(1+x) dx;

8) I arccos X dx

o) X+1 dx -
ox+1

3
10) X dx.
1—x?

dx
10) | ———.
x*x?-16
* X : ® Harcig x
21. 1) COS.—XdX; 2) ex_i_ﬂdx; 3) 2 > dx:
i JZsm X+1 e” —Cos X ) 1+X
[ e dx .
4 : ‘ : 6) | 50— dX;
).e2X+4 > IthdX' ).x2+x+1
(" In x [ JX+3
7) dx; 8) |arctgv/x dx; 9) | ———dx
J )-[ gVx J 1+3x+3
f 2
10).[ ! 2X dx .
X
(" x? -4 (" x +arctg x [ cos x dx
22. 4 dx : 2) | —————dx; 3) | 7—:
). X -3 : 1+x° : 5/sin? x
e* dx 4 [ x+4
4y | —: 5) | ctg"x dx; 6) | ———dx;
J \/25-16e . VX2 +Xx -2
7) [ % In(x2+1) dx 8) .xzezxdx; 9) .d—x;
- . J Ix+3x
10) jx/3—X2 dx .
23. 9 SN de; 2) Z—de; 3) [xsinx%dx
J cos?x J V3xZ+1 :
4) d—x; 5) | tg®x-sec’x dx; 6) z)(;zdx;
J V1-25x7 J J X5 +2x+2
7) j\/; In x dx; 8) [xZsin x dx; 9) X dx
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24.

25.

26.

27.

1) | —2dx;

4)

7 [x%-e¥ dx.

dx |
J‘a/(l—xz)3

1)
J X
[ 4x dx

4)
1—x*

7) _'(2x+3) In X dx;

X2
10) dx .
_[\/4 —X?

N X dx
2x2 -1
[ x° dx
4) ;
1—x®

7) [x? cos 6x dx :

'«/2+Inx
1) | Y——dx;
J X

[ e dx
4)

J V4—-e”

]
X® + X+ 3x
—

[ 2X -3
2) Z—dx;
J X —-3x+5

5) |sin?x-cos® X dx:

8) lenxdx;

X dx

J Vax?+7 |

2)

5y [tg*x dx;

8) Ix-cosxdx;

dx

. x4/1+lnx;

5) [sec* 2x dx:

2)

8) |(2-x)-e 2 dx;

2 .cosxdx_
J $sin?x
[ . x

5) | tg®= dx;

). 9 3

6)

9)

3)

6)

9)

3)

6)

9)

3)

6)

“/2+Inxdx;

X
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X dx
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o
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——dx;
X X —2
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28.

29.

30.

N sinxdx
J 33+2cos x
I.3arctgx
4 dX;
: J 1+ x?
7) [x?sin 4x dx :

10) d—X
X 1+ X%

1) | 2xA/x? + 4 dx;

" xdx
J5xt

7 | x%e 2 dx;

10)

J V1i-x°

]
x* dx

4 :
o

7) [arcsin x dx:

10) fo4—X2 dx .

2 —

j Ix-25
X

1) «/arcsm X dX;

6) jlnzx dx
X

2) LZdX;
eX

5) jcos5x dx :

8) J.x4 In(x2 +1) dx:

2 xdx
J(x-2)
5) jsinsx dx:

8) jx?’arctg X dX:

C3finx—7
2) | +—dx;

5) sin? X dx.
2

In x

8) dx;

dx
3)
J V4-x?
6) 2x+2 dx
X°+2X+5
" X% dx
9) ;
. Xx-1
3 2+Inde;
2X
6) 3X—-6 dx
JX% +6x 16
9) \/; dx;
i l+«/;
3) jxexzdx;
6) 4x +3 dx
X% —6X +4
o) " X dx _
JVx+9

Bbiyucniumb onpedenéHHbie UHmMezaparbl:
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10.

13.

16.

1)

2)

1)

4
.

dx
Ji+Vax+1
0
L
X% e* dx.
0

0

dx '
1+3¥x+1
1

3

2) J'xlnxdx.
1
4‘

N 1+\2/;dx

X

.l
L

2) | xe ™ dx.
0
8.

N xdx
JVx+1
3
3
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0
Jx
) dx
Jx -1

4

3
2) Iln (x+3)dx.
0

I— dx ; 2)

1
2
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0

11.

14.

17.

29

U(x—2)°
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2) jln(x +1) dx.
0

5
Jx -1 dx
X

NG

2) [ x-arctg x dx.

0

9
1) .fx-%‘}/l—x dx ;
1

2) | X-sin X dx.
0

5

0

1

0

1) 'xa\/x+4 dx ;

2y [In(x +5) dx.
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1)

0
1

2) | x%e* dx.
0

. 1++/2x+1 /

12.

15.

18.

1)

1)

2) | X-cos x dX .

1) dx :
. JX+3
1
1

2) J‘xe‘X dx .

X dx

J1+x ;
3

2
2) J'x In(x+1) dx.
1

1)
29

J(x-2)° dx
9/(x 2)? +3

2) J_‘ In(x +1) dx.
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19. 8 20. O. 21 5
1) X dx ; N _dx ; N Jx-1 dx -
1+ X J 1+3x+1 X
3 ! 1
I 3 B
f 2) |xInxdx. ,
2) [x-cos x dx. & 2) !x arctg x dx.
0
22. 4 23. 4 o4

X dx .1+«/; S,
1) : 1) dx ; X-31—x dx
J‘\/Z+4x x? b

[ 1
1 1
2n 1. T
2) Ixzcosxdx. 2) |x e ™ dx. 2) | x-sin x dx.
0 0 0
25. 9 26. g 27. 5

.xdx _ n'x4x+4dx;
JIx+1 0

1
2) [In(x+5) dx.
0

x-1 dx - N
X +1

1)
IX
4

€

0
2) Ix.cosxdx.

2) | X-cos x dX.

O'-—.N\T—l

28. 6
1) X dx
X+3
1
1
2) jxe‘X dx .
0
Bbiqyucnumes nnowadu d.’)uayp, OcpaHU4YeHHbIX JTUHUAMU:
L) y=6x—x% y=0; 2) Yy =x3 x=0, y=4.
2. 1) y=x?+4%, x—-y+4=0. 2) Xy=6, y=7-X
3. N _ 2 _
1) y=X°, y=X; 2) y=X"-6x+10, y=Xx.
4y y=xt, y=2x; 2) x> =9y, x=3y—6.
S 1y yP=4x, y=X; 2) y=2-x2, y*=x2
6. 2 _ _1 2. _ 2 _
1) Y- =4x, y—Zx, 2) X=2-y-y°, x=0.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

1) 3y=x%, 3x=VY’

1) y=x>-3X, y=4-3x;

1) Yy=2X-X°, y=X;

1) y—lx2
2 )

y=4-x;

1) y=X°, 2X—-y+3=0;

1) y=4—-x°, y=0;

2

1) y—lx
2 H

X+2y—-6=0;

1) 4x=Yy?, 4y=x?;

1) y=X°, y=X+2;

1) y=6x—-x* y=0;

1) Yy=X+4x, X—y+4=0.

1) y=x% y=Xx;

1) y=X°, y=2x;

1) Y =4X, y=X;

1
1) Y2 =4x, y==x%
)Y y 4

1) 3y=x%, 3x=VY’;

1) y=x>-3x, y=4-3x;

1) Yy=2X-X°, y=X;

2

1) y—lx
2 )

y=4-X

2) y=6x—-x*-5 y=0.
2) y=%x*-5x+6, x=0, y=0.

2) y*=x°, x=0, y=1

2) Yy =x? y=1.

2) y=Inx, x=e, y=0.

2) Xy=6, x=1 x=e, y=0.
2) y*=9Xx, y=3x.

2) y=%% Yy’ =X

2) y:—%x2+3, y=1.

2) X=8y—-y*—7, x=0.
2) y'=x% x=0, y=4.
2) Xy=6, y=7-X.
2) y=X"—-6x+10, y=X.
2) X* =9y, x=3y-6.

2) y=2-X°, y’=x°
2) X=2-y—-y?, x=0.

2) y=6x—-x*-5 y=0.
2) y=%x*-5x+6, x=0, y=0.

2) y*=x°, x=0, y=1

2) Yy =x?, y=1.
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21 1y x=Y?, x:§y2+1;

4
28 1) y=x% 2x-y+3=0;
29 ) y=4-x?, y=0;
30 gy y:%xz, X+2y—6=0;
Haiimu o6bembl mesi, 06pasoeaHHbIX 6palieHUEM GOKpY2 OCU
nuHUSMU:
1. 1) xy=5 y=0, x=1 x=5
2. 1) y=9-x% y=0;
3 y=2x-x% y=0;
1y y=J5-x, x=-5 y=0
> 1 y=e, x=0, x=1 y=0;
6. 1 y=Inhx, y=0, x=1 x=2
1) y=-x*+8, y=x%
8 poy*=x®, x=4
% 1) y*=2x, x=3, y=0;
10 1) y?=2x, 2x=3;
o) y2=9x, y=3x;
12. 1y y=sinx, x=0, x=mn, y=0;
13- 1y y=x"+1 y=0, x=-2, x=2
14. 1y xXy=4, 2x+y-6=0;
15 ) y=3x-x? y=0;
6. 1) y=e¥, y=0, x=0, x=1
17.

1) Xy=5 y=0, x=1 x=5

2) y=Inx, x=e, y=0.

2) Xy=6, x=1 x=e, y=0.
2) Yy =9X, y=3x.

2) y=Xx>, y* =X

OX ppuzypni, oepaHuyeHHOl
2) y*=x°, x=1 y=0.

2) 2x+3y—-6=0, x=0, y=0.
2) Xy=2, Xx=2, x=4.

2) y=x°, 2x-y+3=0.

2) y=x*-9, y=0.

2) y=4x-x*, y=0.

2) xy=4, x=1 x=4, y=0.
2) y=e*, x=0, y=0, x=1.
2) y*=x°, y=0, x=1

2) y=8x—-x% y=0.

2) xXy=1 x=1 Xx=5.

2) y*=4x, x=4, y=0.
2y xy=2, y=0, x=1 x=2.
2) Y =2X, X*=2y.

2y xy=1 y=0, x=1 x=3.
2) 5x+3y—-15=0, y=0, x=0.
2) y*=x°, x=1 y=0.
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18 1) y=9-x% y=0; 2) 2X+3y—-6=0, x=0, y=0.
19. 1)y:2X—X2, y=0; 2) Xy=2, Xx=2, x=4,

20- 4y y=5-Xx, x=-5 y=0; 2) y=x°, 2x-y+3=0.

2.1y y=e*, x=0, x=1, y=0; 2) y=x>-9, y=0.

0. 1D Y=Inx, y=0, x=1 x=2 2) y=4x—-x?, y=0.

23. ) y=-x2+8, y=x% 2) Xy=4, x=1, x=4, y=0.
24 1) 2y*=x°, x=4 2) y=€‘, x=0, y=0, x=1.
25 1) y?=2x, x=3, y=0; 2) y*=x°, y=0, x=L1.

26. 1) Y7 =2X, 2x=3 2) y=8x—-x°, y=0.

27, 1) Y2=9X, y=3X; 2) Xy=1 x=1, x=5.

28. 1) y=sinx, x=0, x=xn, y=0; 2) Y*=4x, x=4, y=0.

29. 1)y=X2+1, y=0, x=-2, X=2; 2) Xy=2, y=0, x=1, x=2.

30, 1) Xy=4, 2x+y-6=0; 2) y?=2x, x*=2y.
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[okaszaTtb pacxoanMocCTb pdaaa Z U n: ncnonb3ysa HeobxoaMMbIN NPU3HaK CXoaAMMOCTH.
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25. n 26. n+1
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" x/n2+4+\/9n2+1 un:(gj
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27. 28.
un:c0327m+4 u, =n?+3n—+n?+n
dn+m
29. _on?2 30. | n? an —1
2 =
u, — en“+3n+1 n 5n + 7

o0

WcenepoBaTb Ha CXOAUMMOCTb pan Z U n C NOMOLLbIO NMpeaeribHOro npn3Haka cpaBHeHUA.

n=1

" _2n®+5n+1 A

" U +3n% 42 to2"-n
> y e" +n* * - 3n

" 3"+n%+9n " (n+D/n
5. - 1 6. y - 1
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7. % 8. u B 1
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9. n 2 10.
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"5 4n® 4n’
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" 4n® +4n+1 " Und4n+3n?
13. n+l . 14. n2

) =———arcsin — y :J
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17. / 18.
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19.

u, =(n+1)arctg

20.

n

u. =
(n+2)? " Jn+)(n+2)(n+3)
ot - n°+2n+5 - y 3"
" n*+2n%+5 S UL L s |
23. ] T 24. 1
U, =nsin— u, =
2n (4n =1)(4n + 3)
25. U —sin 2N 26. . Etgzl
" an? +1 " n° Jn
27. 3 28.
u, = Un u, =ntg* "
VN +2 n
29. T 30. 3
arctg — = u, =
y - ® 44n " 6" +n-1
" 3n+3

McecnepoBaTb Ha CXO0AMMOCTb pan Z U n C NOMOLbIO NMpMU3HaKa ,El,anaM6epa.

n=1
1. n10 2. n2
u, = u. =
" (n+D)! " (n+2)!
3 y .35 7-.(2n+]) ¢ y _2n-1
" 2.5.8-...-(3n-1) " (@)“
R I 5 Y 4?43
" (2n-1)! " (n-1!
7 (2n +1)! 8 i T
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Un = on Un = onr
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11. n! 12. n!
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13. Zn ?{/F 14. _ (2n +1) !
U, = Uy 2n
(n+1)! 9
15, an® 16. nl
u, = Up =
RED 3.5.7-...-(2n +1)
17. y - 1 18. . _3” (n+1)!
"5+ " ()
19. y - (2n—l)' 20. ’ (n+1)6
n =
3:5:7-...-(2n-1) " (n+2)!
21. G 92n 22, 4 10n n2
" (2n+1)! " (2n-1)!
23 J _3n-1 24. (\/B)m\/?
n n un =
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= _ (D! = _(n-1)
" 2".nS " nl
27. g - 1 \ 28. y - n|
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= 4" (n-1)* S P i)
Un = " 2.4.6....2n
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McecnepoBaTb Ha CXo0AMMOCTb pan Z U n C NOMOLLbIO paanKarbHOro npu3Haka Kowwun.
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10.

11.

12.
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15.
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18.

19.

20.

2 2n-1
2N +3n+1
u, = 5
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27.

. _(2n+1jﬂ n
" 2n ) 10"

28.
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. :(4n—3j
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29.
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un=%.( j
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30.
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2n -1
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WcenepoBaTb Ha CXOAUMMOCTb pan Z U n C NMOMOLLbIO MHTErparibHOro npm3Haka Koww.
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9, 0, = 3 e_n4 10. - 1
(n+2)In*(n+2)
11. y - 1 12. y - 1
" nyinZn+1 " (n+1D)4In%(n+1)
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n-+1
N T “lu,=n-a
n/(In n+1y
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21. y 2(n +_1) 22. y 1
- gn?em " 2dn+1.e
23. 1 24. 1
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25. - 3(n +1)2 26. y - 1
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27. 1 28. _ﬁ
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29. y - 1 30. _ 2(n_|_2)
" _n(ln2n+3) " _en2+4n+3

[e¢]

WccnepoBath Ha aGCOMOTHYIO U YCIIOBHYIO CXOAVMMOCTb 3HaKouepeayoLmnines psg Z u n-

n=1
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un=(—1)n(§j T
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13.

14.

B 1 2n
u :(—1)n1 (1" .n. 3n+1
’ 5" (3\/?+1) Up =(-1)"n (4n+3
15. 1 2 16. 3
_ (=)™ n U =(-1)" -~
tn = "’ =Y 3In®+2n+5
17 . 18 43-5-7-....(2n +1)
u. =(=1)"n-sin u, =(-1)"*
=) 2n® =) 2.5.8-...-(3n=1)
19. (_ 1)n+1 . n2 ‘ 22n 20. (_ 1)”
u, = u, =
" (5n-4)" " n(n2n+1)
21. N 22. 5
u, = ( 1) u, :(_1)n\/ y 2 :
n4/(In n+3)° n*+3n°+2n°+1
23. (_1)n+]_ 24. (_1)n n
u — =
" nJin?n+4 " Un?+44+/4n% 19
25. 2 26. 3
_ n 2N
Uy :(_1)n ' an5 13 Uy :(_1)n 32n
27. 28. "
o ap o (M) Ly
n = n " (n+1)/In(n+1)
20. 10 30. 1 -
_(_qy+_ N u. =(-1)"-= tg? ==
un =" o= (1) g
HanTtu cymmy paga iun C 33/4aHHON TOYHOCTBIO & .
n=1
1. -2 | 2. -2
on+1 c=10 () n+1 e=10
Uy = 320 4 ==1) n*(2n +1)
3. (_ 1)” +1 =102 |4 3”‘1 =107
u, =———>+—"—<, u. =
" nl(2n+1) "5

91




5. . (_ 1)n c=1072 6. (_ 1)n+]_ c=10"
" (3n-2)3n+1) Un = San (2n-1)
! on-2 =108 y (-1)" -n . =107
u, = g2n+” "+ (n+2)(n+3)
9. (_ 1)n_|_1 e :1072 10. 3 ) 4n e :1073
u, =——--"+"—, u, = ,
" n%(n+4) oo
11. (_ 1)n_]_ € :10—3 12. (_ l)n € :10—3
u, =——"-, u, = ,
2"l " 3" (3n+2)
13. (_ 1)n+1 n e :1072 14. 4n_]_ e :10—2
un = 5n+l un = 7n+1’
15. (_ 1)n N € :10—1 16. (_ 1)n € :10—3
u, = ) u —
" (n+1¥/2n+3 AU
17. (_ 1)n+1 . n2 e :10—3 18. (_ 1)n+1 n e :10—3
Up = 2n3 ! Uy = 3n2
19. 2 ) 3n_l € :10—2 20. B COS T n € :10—3
YT o0 " 3"(2n +1)
21. n+l _ 103 | 22. n 102
_1 ‘N €=10 n n €=10
u”:((4 Z 1)2' un:(_)(4n+3)'
n —
23. (_ 1)n+1 3" c=10"1| 24 4.92" £=107
u, = ) =
" 1.3.5-...-(2n+1) Un 32n+1 "
2. oy 2041 n £=107|% y GO m(n +1) £=10"
Uy = (1) (4n+5) | " (2n+1)!
27. 4n_1 € :10—2 28. (_ 1)n € :10—2
Un = ganit T
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29.

Yt e

u. = |
" n¥+2n+1

30.

£=10"

(_ 1)n -1

n-n!

Pewumb dugppepeHyuarnbHble ypaBHEHUS:

=

1) 4X dx —3y dy =3x*y dy — 2x y*dx;
3) y'—¥=x2, y(®)=1;

5) y y”_(yr)2 :0;

7) Y'+2y =4e*(sin X +cos X).

1) \J4+y? dx—ydy=x?ydy:

3) Y +Yy-tg X=c0s>X;

5) Y y”+(y’)2 +1=0;

7) Y -4y + 4y =—e™ -sin 6X.
1) /3+y? dx—ydy=x’ydy:

3) Y'—i'y=ex(x+l);
X+1
5) Xyn_y!:O;
7) Y'+2y' =—2e*(sin X +cos ).

1) (e” +5) dy+ye” dx=0;

3) y’+X:sin X;
X

5) 3y-y" +(y') =0;
7) Y'+y=2c0s 7x +3sin 7X.

1) 6x dx —6y dy =3x* y dy — 2x y* dx;

2) X [3+Y* dx+y~2+x* dy=0;

4) Yy ———=
4 X+2

" ! ! 2
6) ' -3y’ =x% y(0) =1, y(0)=—;;

2) 6x dx —6y dy =2x°y dy —3x y*dx ;

4) y'—;:xsin X, y(m)=2r;

6) Y +2y —8y=12e";

2) X J1+Y? +y Y V1+x? =0;

4) y'—y-ctg X =2x sin X;

6) Y +3y +2y=2x*—4x -17;

y X% 4+ 2X:

y

2

+1=0;
1-y

2)Yy'y

2

! y 2 2
+—=X°, y(1) =—;
DY+ y(@) >

6) Y —6y —7y=32e%*;

2) X /5+y* dx+yV4+x* dy=0:
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SV 2X y= 2x°?
1+x%27 1+x%’

y(0)=2;
5) Yy +(y) =0

7) Y+ 2y +5y=-sin 2x.

1) y(4+€*) dy—e dx=0;

y

, 12
3) Y —==—=, Y1) =5;
X X

5) 2y Y =1+(y');
7) y'—4y +8y=e*(5sin x —3cos X).
1) 2x dx -2y dy =x*y dy —2x y* dx ;
' 2 3
) y+-y=Xx,
X
5 YV XInx=y';
7) Y'+2y' =e*(sin X +cos x).
1) (e"+8) dy—ye* dx=0;
Y Y
3) y +;—3x, y(@=3;
5) YY" +2(y)" =0;
7)Y —4y +4y=e" sin 3x.

1) ylny+xy =0;

, 3y 2
3) Y +—y=—3, y)=2;
X X

5) 2% yn :yr;

7) Y +6Yy +13y =e>* . cos 4X.

, Y X+1
4y yt+-=—-—6€",;
X X

6) Y —2y =6x>—-10X +12;

2) VA4—X* -y +X Y  +x=0;

ny+—2Y X

2(1-x) 2

6) Y —4y' +3y=x-1;

2) X \J4+Yy? dx+y 1+ x? dy=0:;
4) y’—iy:ex(x+1)2, y(0)=2;
X+1

6) Y +7Y +12y = 24x* +16x —15;

2) BX dXx—y dy =y x* dy —3x y* dx;

, 2XYy

4 - =1+Xa
)Y 1+ x?

6) yn_zyr_'_y:ex;

2) V1-X* -y +x y* +x=0;

4) Y +2x y=x-e‘X2 -sin X;

6) yﬂ+2yl_8y212e2x;
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10.

11.

12.

13.

14.

1) (1+ex)y’:yex;
, 2y 3
) 1)’
3) Yy i1 (x+1)

5) 2(y)° =y"(y-1);
7) Y'+y=2c0s 3x —3sin 3X.

1) YyL+Iny)+xy =0;

3y +L=x2,
X

5) (1+X?)y'—2xy =0;

7) Y +2y +5y=-2sin X.
1) (3+e")yy =¢e";

, 2X
3) Yy -y-tgx=—-—, y(0)=4

Ccos X

5) 2y y'=(y);
7) Y —4y'+8y =e*(-3sin x +4cos X).
1) \/5+Y? dx+4(x* y+y)dy=0;

X
7Y=L

3) Y+
5) XY'—y'=0;

7) Y +2y' =10e*(sin X + oS X).
1) 3(X* y+y)dy++2+y> dx=0;

3) Y —4y=e"

5) y'+2y(y)° =0;

2)
6x dx —2y dy =2y x* dy —3x y* dx;

, 1
4) 'y +y=e—x, y(0) =1;

6) V' +4y -5y =X;

2) \f3+y2+«fl—x2-y-y'=0;
4) Y +2Xy=X e‘xz, y(0) =2;

6) 2y"+y —y=2¢";

2) Xdx—ydy=yx*dy—xy®dx;

4) Xy -y=x%

6) Y -3y +2y=¢";

2) (1+ex)yy'=ex;
4) y’—¥=2, y@=-1;

6) V' —2y'+2y=6e";

2) 2xdx—y dy=y x* dy —x y* dx;

Xy
2

=X, Yy(0)=1,
X“+1

4) y' —

6) Y — 4y +4y=e;
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15.

16.

17.

18.

19.

7) Yy =4y + 4y =e”* -sin 5X.

1) 5+y2+yr_y /1_ 220;

3) y’+2xy:xe"‘2, y(0)=-2;

5) (1+x2)y”—2x y'=0;

7) Y +Yy=2c0s 5X + 3sin 5x.

1) (xy2+y2)dx+(x2—x2 y)dy:O;
3) Y +2y=4X;

5) Y tgy=2(y');

7) Y +2y +5y=-17sin 2X.

1) 4x dx —3y dy =3x*y dy —2x y*dXx;

3) y’—¥:x2, y() =1;

5 Yy —(y) =0;

7) Y'+2y' =4e*(sin x +cos X).

1) J4+Yy® dx—ydy=x?ydy;

3) Y +Vy-tg X=C0S*X;

5) Yy y”+(y’)2 +1=0;

7) Y =4y + 4y =—”* .sin 6X.

1) «/3+y2 dx —y dy=x’y dy;

3) y'—i-yzex(x+1);
X+1

2) 2X+2X Y2 +N2-Xx? -y’ =0;

In x+1
X

4) y'+X:
X

6) yﬂ_yr_zy:er;

2) x>y +y=0;

, 1
4 y +y-tgx= , ¥(0)=-3;

COS X

6) Y +6Yy +5y=25%x*-2;

2) X J1+y? +y Yy V1+x* =0;

4) y'—y-ctg X =2x sin X;

6) Y'+3y +2y=2x* —4x -17;

2) X \J3+Y’ dx+ymdy:0;

4y ——L=x?+2x;
X+2

" ' , 2
) y' -3y =X, y(O) =L y(0) =

2)
6x dx —6y dy =2x*y dy —3x y*dx ;

4) y'—¥:xsin X, y(n)=2m;
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20.

21.

22.

23.

24,

5) X y”—y’:O;
7) y'+2y' =—2e*(sin X +cos ).

1) (€ +5)dy+y e dx=0;

3) y’+X:sin X:
X

5) 3y-y"+(y') =0;

7) Y'+y=2c0s 7X+3sin 7X.

1) 6x dx —6y dy =3x* y dy — 2x y* dx;

. 2X 2x?

+ = ., y(0)=2:
Y 1+x2y 1+ x? y(0)

5) Y y”+(y’)2 =0;
7) Y+ 2y +5y=-sin 2X.

1) y(4+€*) dy—e* dx=0;

y 12

3) Y -==-—, Y =5;
X X

5) 2y y”:1+(y;)2;
7) y'—4y' +8y=e(5sin x —3co0s X).
1) 2x dx —2y dy =x*y dy —2x y* dx ;
' 2 3
Yy +-y=Xu
X
5 y' xInx=y';

7) Y'+2y' =e*(sin x +cos x).

1) (e"+8) dy—ye* dx=0;

6) Y +2y —8y=12¢";

2

1-x
2 ' +1=O;
YYDy
’ y 2 2
+L=x% y==;
R y(@) -

6) Y —6y —7y=32e%*;

2) X /5+Yy? dx+y V4+x* dy=0;
4)yﬂ+zc:ii}ex
X X

6) Y -2y =6x"-10X +12;

2) VA—X* -y +X y* +x=0;

Xy
2(1—x2)

4) y'+ -2
>

6) Y —4y' +3y=x-1;

2) X \J4+Yy® dx+yN1+x* dy=0;
4) y'——2 y:ex(x+l)2, y(0)=2;
x+1

6) Y +7Y +12y = 24x* +16x —15;

2) 6X dx —y dy =y x* dy —3x y* dx;
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25.

26.

27.

28.

3) y’+X:3x, y(@) =3;
X
5) YY" +2(y)* =0;
7)Yy -4y +4y=e* -sin 3x.

1) ylny+xy=0;

, 3 2
3)y+—y:—3, y(@)=2;

X X

5) 2xy"=y';

7) Y +6Yy +13y =e > .cos 4X.
1) (1+ex) y' =ye";

, 2y 3
3) Yy N (x+1)

5) 2(y)’ =y"(y—-1);

7) Y +y=2cos 3x —3sin 3X.
1) YyL+Iny)+xy =0;

3) y’+X:x2;
X

5) A+x°)y'—2xy =0;

7) Y'+2y +5y=-2sin X.

1) B+e¥)yy =¢";

, 2X
3) y-y-tgx= , Y¥(0)=4;

COS X

5) 2y y' =(Y')’;

7) y'—4y'+8y =e*(—3sin x +4cos X).

2X Yy

1 2=1+Xa
+ X

4) Yy —

6) Y -2y +y=¢";

2) V1I-X? -y +X y* +x=0;

4) y'+2X y=x-e’X2 -Sin X;

6) Y’ +2y —8y=12e";

2)

6x dx —2y dy =2y x* dy —3x y* dx;

, 1
9y +y=—. ¥O0=1;

6) V' +4y' —by=X;

2) \/3+y2+«fl—x2-y-y’:0;
4) Y +2X y =X e‘xz, y(0)=2;

6) 2Y"+y —y=2¢e";

2) Xdx—ydy=yx*dy—xy*dx;

9 Xy -y=x%

6) Y -3y +2y=¢";
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29 1) 5+y” dx+4(x* y+y) dy=0; ) (1+e*) yy'=e*,

! X !
3) Y + = y=1 4)y—X:2, y@) =-1;
1-x X
5) Xy!r_ylzo; 6) yr/_2yl+2y:6e2x;

7) Y'+2y' =10e*(sin X + oS X).

30 1) 3(XP y+y)dy++/2+y? dx=0; 2) 2x dx—y dy =y x* dy—x y* dx;
3) Y —4y=¢e"; 4)y' — >2<y =X, Y(0)=1;
X°+1
5) Y +2y(y)’=0; 6) V' —4y +4y =e*;

7) Y =4y +4y =e”* -sin 5X.

Mpouenypa BbIoOpa BapuaHTa pacyeTHO-rpadmyeckon paboTbl
BapuaHT pacyeTHo - aHanuTuyeckon paboTbl onpegenseTcs COOTBETCTBEHHO NOPSAKOBOMY HOMepPY B
cnucke obyyaroLwmnxcsa nny no NocrneaHum AByM undpam 3a4€THON KHUKKM.

7.1.1. likana v KpuTepmmn oueHNBaHUA
3agaHve cuMTaeTcs BEPHO PELLIEHHbIM, €Crv NMPUBEAEHO MOMHOE pPeLleHne C NOSACHEHMAMM 1 3anncaH
oTtBeT. Ecnun pelweHne npveBegeHo He B NOMIHOM 06bEME MMM OTCYTCTBYET, TO 3aJaHWE CUMTAEeTCH Henpa-
BUSTbHO PELUEHHbIM.
- 60 % " MmeHee — He 3a4TeHo
- bonee 60 % - 3a4TeHoO.

8. BXxoAHOW KOHTPOSb U TeKyLWUI (BHYTPUCEMECTPOBLIN) KOHTPOSb X0A4a
M pe3ynbTaToB y4eO6HON paboThbl

8.1 Bonpocbl Ans BXOQHOro KOHTpons

BAPUAHTbI KOHTPOJIbHOW PABOTbI
Ans npoBeAeHUsi BXOAHOro KOHTpons

BapwuaHrT 1
3apava 1. HekoTopas komnaHms npogaeT CBOK Npoaykumio no ueHe p = 500 py6. 3a eamHuuy, nepemeHHble

3aTpaTbl HA MPOU3BOACTBO OAHOW eAMHULLI NpoayKuun coctaBnatoT v = 300 py6., NOCTOSHHbIE pacXoAbl
npegnpusTtus f = 700000 py6. B mecslu. MecsiuHasi onepauuoHHas npubelnb npeanpusaTus (B pyonsx) Bbi-
yncnsietcsa no dopmyne n(q) = q(p — v) - f. Onpepenute Mecsa4Hbli 06bEM NPOM3BOACTBA q (EANHUL, NPO-
AYKLMK), NPy KOTOPOM MecsYHasi onepaumnoHHas npubeinb npeanpuatusa 6yget pasHa 300000 pyo.

y=16x—6sinx + 4

3apava 2. Havgnte Hambonbllee 3Ha4YeHne pyHKUUN Ha oTpeske
T

3apava 3. Kakas cymma OyaeT Ha cueTe Yepes 4 roga, ecnm Ha Hero nonoxeHsl 1000 py6nen nog 10% ro-
OOBbIX?

3apaua 4. Ecnu ToBap cHavyana nogopoxan Ha 20%, a noTom nofeluesen (B CpaBHEHUN C HOBOW LieHON) Ha
20%, TO, KaK U3MeHMNacb ero LeHa B CpaBHEHUN C NCXOLHON?

3apaua 5. YnNpocTuTb BblpaxeHue
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(ﬂﬂb) a+b

a-p 1 37

+b?

3apgava 6. Ha pucyHke n3obpaxeH rpauk y = f'(x) - npousBogHom cyHkumm f(x), onpegeneHHon Ha
uHTepBane (—6; 6). B kakon Touke oTpeska [3; 5] pyHkuma f(X) npuHMMaeT HanbonbLlee 3HadYeHne?

7=

3apayva 7. KnueHT xo4eT apeHgoBaTb aBTOMOBWIb Ha ABOE CYTOK AN noe3akn npoTséHHocTblo 1000 Kkm.
B Tabnuue nprvBeaeHbl XxapakTepuUCTUKN TPEX aBTOMOOMNEN N CTOMMOCTb UX apeHabl.

Pacxogq  ApeHgHas

AsTOMOBMNL Tonnmeo |, orvea rnara
(nHa 100 (py6.3a1

KM) CYTKW)

A [unsenbHoe 7 3700

b BeHauH 10 3200

B a3 14 3200

lMomMumo apeHapl KNMEHT 0653aH onnaTuTb TONMBO 4119 aBTOMOOMIA Ha BClo noe3aky. LieHa amsensHoro
Tonnuea - 19 pybnen 3a nuTp, 6eH3nHa - 22 pybnsa 3a nuTp, rasa - 14 pybnen 3a nutp. Ckonbko pybnen 3a-
NNaTuT KMWEHT 3a apeHay 1 TONMMBO, eCrn BbIbEPET cambli AeLUEBbIA BapuaHT?

3apgava 8. PewnTb rpadunyeckun ypaBHeHne log, X = 3-x.

log, 90 — log, 2,5
3apgava 9. Hangute 3HauyeHne BblpaXeHUs:

3apayva 10. Tetpagb ctout 40 pybnen. Kakoe Hanbonbluee Yncno Takux TeTpagen MoxHo yaeTt Kynutb Ha
750 pybnen nocrne noHmwxeHus LeHbl Ha 10%?.

BapuaHT 2

3apayva 1. MarasuH 3akynaeT LUBEeTOYHbIE ropLUKM No onTosown LeHe 90 pyGren 3a WTyKy U NpogaeT ¢ Ha-
ueHkon 15%. Kakoe HanbornbLuee YMCIo Taknx ropLUKOB MOXHO KynuTb B 3TOM MarasuHe Ha 700 pybnen?

3apava 2. Haritn 3HadeHue BbipaXkeHus

V543

3apava 3. Kakas cymma OygeT Ha cueTe Yepes 4 roga, ecnu Ha Hero nonoxeHsl 1000 py6. nog 20% rogo-
BbIX?

3apava 4. Ecnv ToBap cHavyana nogopoxan Ha 10%, a notom nogeluesen (B CpaBHEHUUN C HOBOW LIEHOW) Ha
10%, TO KaK u3aMmeHmnacb ero LeHa B CpaBHEHUN C UCXOLHOW?

3apayva 5. YNpocTuTb BblpaxeHue

2 2
S
— P
a-bhb

a-?—bi

3apaua 6. Boluncnutb

8 arccos \—?:2— +6 arctg v3.
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3apaua 7. [Npsamasn y = 4x + 8 napannenbHa kacaTernbHOW K rpadunky yHKUMKN Y = x® - 5x + 7. Haiigute
abcuunccy TOYKM KacaHus.

3apaua 8. Pewwuntb rpadmyecku ypaBHeHre 4-x=1ogz X

3apa4a 9. 3aBucumocTb 06bEMa cnpoca ( (eauHUL, B MeCsIL) Ha NPpOoAYKLUIO NPeanpuaTUS-MOHONONUCTa OT
LeHbl p (Teic. pyb.) 3agaétcs copmynon q = 100 — 4p. Beipyyka npegnpusatis 3a mecsy, r (B Tbic. py0.) Bbi-
yucnsietcsa no dopmyne r(p) = q - p. Onpepenute HanbonbLUYO LEHY P, NPY KOTOPOWN MecsYHas Bblpy4dka
r(p) coctaBuT He MeHee 600 Tebic. py6. OTBeT NnpuBeamTe B ThiC. pyb

y= (x—17)e*"1*

3apava 10. Hangute HavmeHbLUee 3Ha4YeHne OyHKLUN Ha oTpeske [15; 17].

BapuaHTt 3

3apgava 1. B po3HuLy OAMH HOMEp exeHenernbHOro xxypHana "PenopTax” ctout 26 py0., a nonyrogosas
nognucka Ha aToT xypHan ctout 590 py6. 3a nonroga BbIxoauT 25 HOMepoB xypHana. Ckoneko pybnen ca-
KOHOMUT r-H IBaHOB 3a nonrofa, ecnu He 6ygeT NoKkynaTtb Kaxabli HOMEP XXypHana OTAenbHO, a 0hopMUT
noanmncky?

3apayva 2. B Tpéx canoHax COTOBOW CBSA3M OAMH M TOT Xe TenedoH Mpogaétcs B KpeauT Ha pasHbIX
YCIoBusiX. YCNoBusa AaHbl B Tabnuue.

MepBoHavanbHbIN Cymma
LleHa Cpok
B3HOC, €XXEeMCSAYHOTr0o
CanoH TenecpoHa, KpeauTa,
B NpoLueHTax oT nnartexa,
py6. LeHbI mec. DY6.
OncunoH 11900 15 12 910
Oenbta 12000 30 12 770
OmukpoH 12200 20 6 1700

OnpepgenuTe, B KaKOM 13 CarioHOB MOKyMnka obonaéTca Aopoxe BCero (C y4éToM nepennatbl), U B OTBET
HanuwmMTe 3Ty HaMbonbLUIYI0 CyMMY B pybnsx.

3apava 3. Kakasa cymma Gyaet Ha cyeTe yepes 4 roga, ecnu Ha Hero nonoxeHsl 100 py6. nog 30% rogo-
BbIX?

3apaya 4. Ecnu ToBap cHavyana nogopoxan Ha 30%, a noTom nofeluesen (B CpaBHEHUN C HOBOW LieHOW) Ha
30%, TO KaKk u3amMeHunacb ero LeHa B CpaBHEHUN C UCXOOHON?

3apayva 5. YnpocTutb BhlpaxeHue
I 1
il |
a’-b
——e o} rd [ 2

a+b a’ —a’h? +b?

3apayva 6 Ha pucyHke nsobpaxeHbl rpacdumk dyHkumm y = f(x) 1 KacaTenbHas K Hemy B Touke ¢ abcumccon
Xo- Hangute 3HavyeHue npoussogHon pyHKLmMM f(X) B ToUke X,.

1 ¥
A 2
7 //
/
/ //
y=f(x /A
NEW
dan
AT
- ! ol 1] %

3apaua 7. [ina onpeneneHunsa addekTUBHOM TeMnepaTypbl 38é34 UCNONb3yoT 3akoH CTedaHa-bonbumaHa,
COrMacHO KOTOPOMY MOLUHOCTb M3nyyeHuss Harpetoro Terna P, wusmepsemas B BaTTax, npsiMo
NponopLMoHanbHa nnoLwanmn ero NOBepPXHOCTM U YETBEPTOW CTEMEHN TeMNepPaTypbl:
P =oST*
roe o = 5,7 - 10°® - noctosiHHas, nnowaab S namepsaeTca B KBagpaTHbIX MeTpax, a Temnepartypa T - B
rpagycax KenbBuHa. /13BecTHO, 4TO HEKOTOpas 3Be3ga UMeeT nnowagb
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a uanydyaemasa e MolHocTb P paBHa 5,7 - 10% Br. Onpepenvte Temnepatypy aton 3Be3gbl. OTBeT
BblpasuTe B rpagycax KenbsuHa.
3apgava 8. PewnTb rpacdmnyeckun ypaBHeHue Ig x =6 — x/2.

3apava 9. Hangute HanmeHbLlee 3Ha4YeHne PYHKUUN y = X3 +18x* + 17 Ha oTtpeske [-3; 3].

/15 —7x = 8.
3apgava 10. Hangute kopeHb ypaBHEHUS v ¢

LUKAJA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONPOChLI BXOQHOI0 KOHTPOSA

- 3auTeHo BbicTaBnsaeTcsa obyyaroLemycs, ecnm nonyy4yeHo 61% n 6onee NnpaBunbHbIX OTBETOB.
- He 3auTeHo BbicTaBnseTcs obyyatoLemycs, ecnu nony4yeHo MeHee 61% npaBunbHbIX OTBETOB.

8.2. TeKyLLni KOHTPOJb YCNeBaeMoCTH

B TeyeHne cemecTpa, NpoOBOAUTCA TEKYLUMIMN KOHTPOSb YCMEBAEMOCTM MO AUCUUMIIMHE, K KOTOPOMY
obyuvarowmincsa gomkeH ObITb NOATOTOBIIEH.

OTcyTcTBME NPONYCKOB ayAMTOPHLIX 3aHATUW, akTMBHas paboTa Ha NpakTUYecKMX 3aHATusAX, obuiee
BbIMONHEHWe rpadmka y4ebHon paboTbl ABNAIOTCA OCHOBaAHWEM AN NOSyYeHWS MONOXUTENbHON OLIEHKN MO
TeKyLLEeMY KOHTPOIIO.

BOMPOCHI
AN CaMONoAroTOBKU K NPaKTUYECKMM 3aHATUAM

Tema 1. AHanuTU4YecKasa reoMeTpu1sA C ArieMeHTaMu JIMHENHOMW anrebpsbl

1. Oencteua Hag matpuuamn. ObpatHas matpuua. PaHr maTtpuubl.

2. MeTopabl pelleHns cuctemMbl NMMHENHBIX ypaBHEHW: MeTo Maycca.

3. lNpoekTupoBaHne BekTopa Ha OCb. [pUMEHEHne ckanspHOro, BEKTOPHOrO M CMELLAHHOro npom3Be-
OEHVS1 BEKTOPOB MpU peLleHnmn 3agau.

4. YpaBHEHMS NMHUI BTOPOro Nopsiika Ha NrockocTy (annunc, rmnepbona, napabona).

5. YpaBHeHMS NNOCKOCTU B NPOCTPAHCTBE, WX B3aUMOCBS3b.

6. YpaBHEHUs1 NPSIMON NIMHWM B MPOCTPaHCTBE.

7. ToBepxHOCTU BTOPOro nopsigka.

Tema 2. OcHOBbI MaTeMaTU4YECKOro aHanu3a

1. MNpepen @yHKUMM B TOUKE M B GeCkOHEYHOCTU. BeckoHeuHo mManble 1 6eckoHeuyHo Gonblune dyHkuun. CBOW-
CTBa Npenenos.

2. HenpepblBHOCTb (OyHKUMM B TOUKe. TOYKM paspbiBa, UX Knaccudukauusi. CpaBHeHUe pyHKLMIA. DKBUBANEHT-
Hble PYHKLUN.

3. WccnepoBaHune yHKLMM C MOMOLLBIO NPOM3BOAHbIX M MOCTPOEHME rpadvika.

4. 3ameHa nepeMeHHON 1 UHTErpMPOBaHME NO YacTsIM B HeonpeaenéHHOM UHTerpane

5. WHTerpupoBaHne opo6HO-paLmoHanbHbIX (YHKLWA.

6. VHTerpupoBaHue TPUrOHOMETPUYECKMX (OYHKUMIA. MHTErpMpoBaHme nppaunoHanbHbIX YHKLMWIA.

7. OnpepenénHblin HTerpan, ero ceoictea. ®opmyna HetoToHa — JleitbHMua. 3amMeHa nepeMeHHol 1 UHTerpu-
poBaHve Nno YacTsam B onpedenéHHoM nHTerpane.

8. eomeTpuyeckne NpUNoxXeHust onpeaenéHHoro uHterpana. HecobcTBeHHblE UHTErpanbi.

Tema 3. O6bIkHOBeHHbIe AudcpepeHUManbHble ypaBHEHUSs

HenonHble anddepeHumnanbHbie ypaBHEHNUsI NEPBOro Nopsiaka.
OnddepeHumanbHbie ypaBHEHWSI C pa3fensitoLMMUC NepemMeHHbIMU.
OpHopopaHble ypaBHEHUS! NEPBOIO Nopsiaka.
JInHenHble auddepeHumanbHble ypaBHEHUS NepBOro nopsiaka.
OnddepeHumanbHbie ypaBHEHNSI BTOPOro Nopsiaka, AONycKatoLmMe NoHMKEHNE nopsaka.
JInHeliHble anddepeHumnanbHbie ypaBHEHUS] BTOPOro nopsiaka: ogHopoaHble. ObLee pelueHue.
PelueHne nuHewmHoro HeogHOpPOAHOro AuddepeHLMansHOro ypaBHEHUsT BTOPOro nopsiaka MeTogom Bapua-
LM NPOMU3BOSIbHBIX MOCTOSIHHbIX.

8. PelueHve nuHenHoro HeofHopoaHoro AuddepeHUnanbHOro ypaBHeHs BTOPOro nopsiaka ¢ NpaBoi YacTbto
crneumansHoro BMaa.

NoghkrwhpE

Tema 4. lnckpeTHaaA maTeMmaTuka
1. Bblicka3sbiBaHusa. OCHOBHbIE nornyeckme onepaumnn.
2. MocTpoeHune TabnuL, UCTUHHOCTU ANt (HOPMYI FTOFUKK.
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Tema 5. Teopus BepoATHOCTEN C ANIEeMEHTaMU MaTeMaTU4eCKOM CTaTUCTUKN

1. CnyvaiiHble coBbITUS. OnemeHTbl KOMOUHATOPUKW: KOMOMHaUMKM C MNOBTOPeHUsiMU U 6Ge3 NOBTOPEHWUI
(nepectaHoBKM, pasmelleHusi, coveTaHus). MNpumeHeHne dopmyn komGuHaTopuku. CryyariHble cOObITUSI: TeopeMbl
CNOXeHUs N YMHOXeHUs BeposTHocTel. [oBTopeHue ncnbitaHun. ®opmyna BepHynnu. Teopema NyaccoHa.

2. TNokanbHas v MHTerpanbHas TeopemMa Jlannaca.

3. CnyyaiHasa BenuunHa. 3akoH pacrnpeaeneHns ANCKPeTHOW CryvaiHoW BenUYMHbLL. Y1cnoBble xapakTepucTy-
KN OVUCKPETHOW Cry4yanlHOW BENUYMHBI, MX CBOMCTBA.

4. HenpepblBHasa cnydvanHas BenvuvHa. MHTerpanbHas u guddepeHumansHas yHKUUM pacnpeneneHns, nx
CBONCTBA. YMCnoBble XxapaKTePUCTUKN HEMPEPbLIBHBLIX CyYanHbIX BENNYUH.

5. PaBHOMepHOe pacnpefeneHue u ero xapakrepuctuki. HopmansHoe pacnpegenexue.

6. lMpeameT v 3agayv MaTeMaTU4eCKoW CTaTUCTUKW. [eHepanbHas U BbIGOPOYHAst COBOKYNMHOCTW. BbIGOPOUHbIN
meToA. BapuaumoHHble psapbl, NOMUIOHbI, TMCTOrPamMMBbl.

7. BbiGOpOUHble XapaKTEPUCTMKM CTAaTUCTUYECKOTO pacnpesenenus. CpefHne BENUYMHBI: CPeaHsis apucmeTu-
Yyeckas (npocTas v B3BeLUEHHas), Moda, MeavaHa. XapakTepucTukn Bapvauun: pasmax, aucnepcus, cpegHeksagpaTu-
Yeckoe OTKIOHeHWe, KO3 MULIMEHT BapuaLmmn.

8.2.1 Wkana n KpuTepumn oLueHUBaHUA
caMonoAroToBKU N0 TeMaM CEMUHAPCKUX 3aHATUMN

- OUeHKa «3aymeHO» BbICTABMNSETCH, €eCnuM O0b0y4allMica Ha OCHOBE CaMOCTOSATENbHOro
M3y4yeHHOro Marepuana, CMOI BCECTOPOHHE pacKpbiTb TeopeTudeckoe copepxaHue Tembl. Bnapeet
MeToAUKaMW NPU pPeLLEHNM NPaKTUYECKMX 3agay.

- OUeHKa «He 3a4YmeHOo» BbICTaBMSETCsl, ecnu oby4alLMACA HeakKypaTHO OOPMMUIT OTYETHbIN
maTtepuan B BUAe pedepaTa Ha OCHOBE CaMOCTOATENbHOrO M3y4eHHOro matepuana, He CMOr BCECTOPOHHE
packpbITb TEOPETUYECKOE CoaePKaHMe TeMbl. 3aTpyaHSeTCs peLlaTh NpakTUYeckme 3agadu.

9. NMpomexyTo4yHas (cemecTpoBas) aTTrecTaumsa No Kypcy

9.1 HopmaTtusHas 6a3a nposeaeHusA
NPOMEXYTOYHOW aTTecTauum oby4aroLwmxcs no pesynbTatamMm U3y4eHUs AUCLUNIIVHbIL:

1) pencteytowlee «llonoxeHne O TekylleM KOHTpONie yCneBaemoCTW, MPOMEXYTOYHOM aTTecTtauun obydarowmxcsa no
nporpaMMam BbiClUero obpasoBaHus — nporpammam 0OakanaeBpuaTta, nporpaMmamM creuuanuTeTa, nporpammam
MarvucTpaTtypbl U cpefHero npodgeccuoHansHoro obpasoanus B Pr50Y BO Omckui TAY»

9.2. OCHOBHbIe XapaKTepUCTUKN
NPOMEXYTOYHOM aTTecTauMmn ody4yaroLmMXCcsA No MToram U3y4eHvusa UCLUNINHBbI

yCTaHOBJIEHNE YPOBHS AOCTWXEHMS KaxabliM 0byyatomMmcs Lenen 1 3agay

Llenb npomexyTo4yHoM aTTrecTtayum - 06y4eHns No gaHHOW OUCUMNITUHE, U3IOXEHHBIM B N.2.2 HAcTosLLENn Npo-
rpaMmbl
Popma NpoMeXyTO4HOM aTTecTauun - | 3a4éT; AnddepeHUMPOBaHHbIN 3a46T

1) yuyactme oby4atoLlerocsi B npoueaype nonyyeHus 3ayérta OCyLIEeCTBIIs-
€TCA 3a CY4ET y4ebHOro BpeMeHu (TpyaoEMKOCTH), OTBEAEHHOTO Ha U3yye-

MecTo npoueaypbl NONy4YeHUs 3avé-
poueayp Y HUe OUCUUNNUHBI

Ta B rpachuke y4yeOGHoro npouecca =
pacp y pou 2) npouenypa npoeoautcst B pamkax BAPO, Ha nocneaHen Hepene ceme-

cTpa

1) obyyatowmincs BbINOMHWUM BCe BUAbI y4ebHoM paboTsl (BKMoYas camo-
CTOATENbHYI0) U OTYUTANCst 06 UX BbINOMHEHUM B CPOKM, YCTAHOBIEHHbIE
rpachukom y4ebHOro npouecca no AucumnivHe

OCHOBHbIe YCNOBUA NOsy4YeHusi oby-
YyawLwmmcs 3a4éTa:

Mpoueaypa nony4yeHus 3avéTa -

MeToauyeckue maTepuanbl, onpege- MpencraBneHbl B PoHAE OLIEHOYHbIX CPeaCTB Mo AaHHOW y4eBOHoM aucumn-
nswwme npoueaypbl oLeHMBaHUA nuHe (cMm. — MNpunoxexue 9)
3HaHWW, YMEHUMN, HaBbIKOB:

9.3. 3aknunTenbHOe TeCTUPOBaHMe MO UTOraM U3yYeHUs1 AUCLUNIINHbI
Mo nToram nsyyeHus oUCUMNIMHbI, obydatoLmecs NPoXoanT 3akniounTenbHoe TecTupoBaHue. TecTu-
poBaHue ABMSieTCs (POPMOI KOHTPOSISsl, HanpPaBnEHHOW Ha NPOBEPKY BrafeHUsi TEPMUHOMOIMYECKUM anna-
paToM, COBPEMEHHbIMU UH(POPMALMOHHBIMU TEXHOSOMMSMU U KOHKPETHbIMW 3HaHMsSIMKM B obnactu dgyHaa-
MEHTanbHbIX U NMPUKIaAHbIX AUCLUMNIIVH.

9.3.1 NMogroToBKa K 3aKnru4vnTernbHOMY TeCTUPOBAHUIO NO UToram UsyyvyeHnsa oNCUNNIIUHLI

TeCTMpOBaHMe ocyulecTBnideTcda no sCcem teMaM M pasgenamMm gucuumniinHbl, BKMYaa TeMbl, BbIHO-
CUMbl€ Ha CaMOCTOATENTIbHOE N3Yy4HEeHNeE.

I'Ipou,ep,ypa TEeCTUpoBaHUA orpaHn4yeHa BO BpeMEHU U nMpeanonaraet MakCuMmaribHoe cocpenoTto4ye-
Hune o6yqalou.|,eroc;| Ha BbINOJIHEHUU TeCTa, coaepXXallero HeCKOJIbKO TeCTOBbIX 3agaHun.

TecTupoBaHue npoBoAUTCHA B NMUCbMEHHOW ¢hopme. TecT BkoyaeT B cebss 20 BonpocoB. Bpewms,
OoTBOAMMOE Ha BbINofiHeHWe Tecta - 90 MMHYT. B Kaxablh BapuaHT TecTa BKIOYAKTCHA 3aKpbiThle
(0AMHOYHBIV BIOOP) BOMPOCHI, 3aKpbIThle (MHOXECTBEHHbIV BbIOOP), OTKPLITLIE, BONPOCHI HA YNopsifoyYeHne
N COOTBETCTBME.
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Ha TecTupoBaHue BbIHOCATCHA BONPOCHI U3 KaX40ro pasgena gUCUUNUHLI.

dopMMpoBaHMe BapuaHTa OCYLLECTBISieTCs MNyTéM crnydamHoro Bbibopa BOMpocoB w3 OaHka
BonpocoB. baHk BonpocoB npeacTasneH B PoHAe OLEeHOYHbIX CPpeacTB.

anMeprlﬁ TeCT AnsA CaMOKOHTponA 3HaHUM NO AUCLUMNNMHE

. x2—x+1
i. Haubonbluee 3HauYeHne PYHKLMN Y= T Ha oTpeske [— 2,2] paBHoO...
X"+ X+

Besegute oTBeT:

i HauBonbluee 3HauyeHWe PyHKUMN Y= Ha otpeake [—3,3] pasro...

+x?

Besegute oTBeT:

ii. [HdaHa dyHKums y=\/3'x—)c2 —logs(4-x—1). Torma eé obnactbio onpepeneHus sBNsETCS

MHOXEeCTBO...
[0,25; 3]
(0,25; 3]
(0,25; 3)
[0; 0,25) U [3; + =)

N

. YcTaHoBWTE COOTBETCTBME MEXAY NPEeAenoM 1 ero 3HaYeHNeM.
. 5.x*+6-x2+5
1. lim 7 >
x>0l .x" +5-x°+3
. 2-x*+3-x-1
2. I|m3—
x>0 5. x" +4.x+2
. 5:x*+3-x°+6
3. lim——
x>0 6.x°+4-x+1
. 10-x°+5-x% +x
4. lim R
x>0 5ox® 4+ x°+2
Ykaxume coomeemcmeue 0551 Kaxd020 HyMepo8aHHO20 aileMeHma 3adaHusl.

8 N VO

¢}

. YcTaHoBUTE COOTBETCTBME MEXY NPeAenoM 1 ero 3HaYeHUeM.
o xX*+4.x% 41
1 lim— 5
x>0 3. x" +2.x°+2
. X2 +6-x+2
2. lim——F——
x>0 x° +4.x+1
. x'+6-x242
x>0 x° +2.x° +x
. 6-x°+2-x°+3
lim

o 3ox®+x-1
Ykaxume coomeemcmeue st Kax9020 HyMepO8aHHO20 diemMeHma 3adaHusi.

8 w|l, oM
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6.Ha pucyHke um3obpaxeH rpadwmk dyHkumm Yy = f(X), 3apaHHo Ha wHTepBane (-3;8).

V& N f"
/A
V[T A
Jﬁ\\ _ﬂ'/
{1\~
=vilNE A
J 0 %
L)

Torga Yvcno UHTEpPBAroB, Ha KOTOPbLIX KacaTtefibHas K rpaduky dyHkumm Y = f(X), umeeT nonoxurens-

HbIA YrNoOBOW KOIMPULINEHT, paBHO...
2

3
0
1

7.3aKOH OBMXXEHUSA MaTepuanbHOM TOYKM MMeEeT BuA X(t) :lO+5-t+elH, roe x(t) koopauMHaTa TOYKM B

MOMEHT BpeMeHu t. Toraa ckopocTb ToukM Npu t = 11 paeHa...
6

14

4

66

8.MpounssogHas dyHkumm Y = CoS(5- X* —2) pasHa...
—10-x-sin(5-x* - 2)

—sin(5-x* —2)

x~sin(5-x2 —2)

10-x-sin(5- x* —2)

9. 3HayeHne Npou3BOAHON PYHKUUN Y = M B Touke X = 0 paBHo...
cos(2-x)

-2

-1

-7,5

15

10.3Ha4eHune nponsBogHON BTOPOro nopsgka pyHkummn y = In(5-x+1) B Touke X = 0 paBHoO...
25

-25

1

-1

11.YacTHas npoussoaHas MYHKLUN Z = eXy
3-e°

2-¢°

3¢

X

no nepemeHHon x B Touke M(1;1) paBHa...

3
12.YacTHast npowseoaHas dyHkumn z = €°7Y no nepemenHoi y B Touke M(0; 1) paBHa...
e
2-e
3-e
3

13.MepBoo6pasHbIMKU dyHKUMK Y = sin(10-X) aBnsaoTcs...(Ykaxume He MeHee O8yX 8apuaHmMo8 omeema)
-cos(10-x) - 45

-0,1 - cos(10-x)

-0,1 - cos(10-x) + 31
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10 - cos(10-x)

14.MepBoobpasHbiMn dyHKUMK Y = 15- sin(6-X) sBnstoTcs...(Ykaxume He MeHee A8yXx 8apuaHmos omee-
ma)

-2,5-cos(6x)

-15-cos(6-x) — 25

90-cos(6-x)

-2,5 cos(6-x) + 39

15.MepBooGpasHbIMN byHKUMKM Yy = 7-c0S(12-X) ABnsoTCS...(YKkaxume He MeHee deyx eapuaHmoe omee-
ma)

l -sin(12-x)

12

7 -sin(12-x) + 91
l -sin(12-x) - 73
12

-84-sin(12-x)
¥4
3
2
1-
10 %
y=-x+3 T
16.Mnowaab durypsl, NU306paKEHHON HA PUCYHKE, onpenenseTca NHTerparom...
1
j (— X2 + 3)dx
0
1
J. (X2 —1)dx
0
3
J. (3 —x? )dx
0
1
j (— x? +1)dx
0
. x*-=25
17 .3naveHve npegena  lim —————— pasHo
x5 X° +8x+15
10
0
5
3
5
3
2
. X" —-2x+3
18.3Hayenue npegena  lim —3 S PaBHO
x>o X +7X -1
©;
-1,
2;
0.
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19.Touka OBUXKETCS NPAMOSIMHENHO MO 3aKOHY X(t) =—t>+9t+8. OnpepgenuTe KOOpPAMHATY TOYKM B MO-
MEHT BPEMEHMW, KOraa CKOPOCTb ABWKEHUS paBHa 1.

4

8

27

28

20.K rpadouky doyrkumm T (X) = X% —4x npoBefeHa kacaTenbHasa B Touke M (1;-3). Hangute yrnoeow Ko-
adpPULUMEHT KacaTenbHON.

-15

-2

2

15

9.3.1 WKAJTA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCH!I TECTUPOBAHWSA MO UTOraM OCBOEHUS AUCLMUMIUHDI

- 3a4TeHo BbICTaBNsAETCS o6yqa}ou.|,emyc;1, €CInun nosy4yeHo 60% n Bonee npaBuIibHbIX OTBETOB.
- He 3a4yTeHo BbicTaBnseTcd 06yqarou.|,emyc;|, €Clnn nony4eHo meHee 60% npaBuIibHbIX OTBETOB.

10. UHdhopmaumnoHHoe n meToguveckoe oGecrneyeHne y4eGHOro npowuecca No AUCUUNNMHE

B cooTBeTCcTBUM C AENCTBYIOWMMU FOCYAAPCTBEHHbIMU TpeboBaHMAMN Ans peanu3aunn y4yebHoro
npotiecca no gucumnnuHe obecnevmBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOAHHO COBEPLLEHCTBYETCS
yyebHo-meTogmyeckun komnnekc (YMK[), cooTBeTCTBYHOLWMIA AaHHOW paboyer nporpamme u npuraraemMsii
K Hel. [Npu paspaboTtke YMK[ kadenpa pykoBoACTByeTCS YCTaHOBINEHHBLIMU YHUBEPCUTETOM TpeboBaHUAMM
K ero CTpykType, cogepxaHuto n odopmneruio. B coctaB YMK[ BxogAaT nepeyvmcrneHHble Hbke U apyrue
WUCTOYHUKMN y4eOHOM 1 y4eOHO-MeTOAMYECKON MHOPMaLMKN, CPeACcTBa HarnsgHoCTY.

OnekTpoHHasi Bepcus aktyaneHoro YMK]I, agantupoBaHHas Ansa obydqaloLlmxcs, BbiCTaBMASETCA B
MHOpMaLMOHHO-06pa3oBaTeNbHON cpeae yHuBepcuTeTa.

NMEPEYEHDb
nutepaTypbl, peKOMeHAYyeMoW
AN U3y4eHUs AUCLMUNIIVHBI

ABTOp, HAMMEHOBaHUeE, BbIXOAHbIE AaHHbIE HocTtyn

1 2

LWnnayes B. C. Beicwasa matemaTuka : y4ebHuk / B.C. lnnayes. — Mockea :

VHDPA-M, 2024. — 479 c. — ISBN 978-5-16-010072-2. - TeKCT : 3MNeKTPOH-

HbI. - URL: https://znanium.com/catalog/product/2085943 — Pexum goctyna:
ANns aBTOpU3. Nonb3oBaTenew

http://znanium.com/

KaHnapenkuH A. W. Beicluas matematuka : y4ebHuk / A. U. KaHapenkuH. - Mo-
ckBa ; Bonorga : UHdpa-UnxeHepus, 2024. - 224 c. - ISBN 978-5-9729-

1828-7. - TekcT : aNeKkTpoHHbIn. - URL: http://znanium.com/
https://znanium.ru/catalog/product/2171378 — Pexum gocTyna: Ans aBTopus.
nonb3oBaTenemn

Jlypbe WN. T'. Beicwiasa matematuka. Npaktukym : yuebHoe nocobue / U.T. Jly-

pbe, T.IM. dyHTUKOBA. — Mocksa : BysoBckuii yuebHuk : UHOPA-M, 2023. —

160 c. - ISBN 978-5-9558-0281-7. - TeKCT : 9neKTpOHHbIN. - URL: http://znanium.com/

https://znanium.com/catalog/product/1988445 — Pexxum goctyna: ansa aBTo-
pu3. nonb3oBarenen

Lnnayes B. C. 3agayHuk no Beicllen matemaTuke : y4ebHoe nocobue / B.C.
LWwvnayeB. — 10-e n3g., ctep. — Mocksa : UHOPA-M, 2023. — 304 c. —
ISBN 978-5-16-010071-5. - TeKkcT : aneKTpoHHbIN. - URL: http://znanium.com/
https://znanium.com/catalog/product/1896401 — Pexum goctyna: ansa aBTo-
pu3. nonb3oBaTenemn

MaTemartuka : y4ebHoe nocobue / FO.M. danunos, J1.H. XypbeHko,

I".A. HukoHoBa, H.B. HukoHoBa, C.H. Hypuesa ; nog peg. J1.H. >)Kyp6eHko,
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