[loKyMeHT noanucaH NpocToi ANeKTDOHHOM NOANNCH o o .

om0 snagensue MUHHC TEPCTBO CENLCKOTO XO3SIHC(TBA POCCUICKO OEJIEPALIU
®NO: Aneitiuk Ctanncnas Hukonaesmy
LlomkHocTb: PekTop ®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOIXKETHOE OBPA3OBATEJIBHOE
[ata nognucanus: 02.07.2023 18:08:39 YUPEXJIEHWE BBICHIEI|O OBFPA3OBAHU S

YHUKanbHbI MPOrpaMMHbIA KIKOY:

525822555 06RO POIE R FOCYI R P B HEBM AP PAPHBIN YHUBEPCUTET UMEHH B.SL. TOPUHA»

Kadenpa matemaTuku, Gu3nku, XUMUHA U HHOOPMAITMOHHBIX TEXHOJIOTHIA

YT1BepKICH

Ha 3acefaHuu KadeIpsl

«19» anpensa 2023r., nporokosa NelO
3asefytoinas xadeapoi

- E.B.I'onosanosa
\K/ (MOJIHCE)

®OH/I
OLIEHOYHBLIX CPEJICTB

MO YYEBHOM JUCHMUILIUHE

MareMaTH4ecKue MCTOAbI PCIHICHUA ITPHUKJIaAHBIX lTDOdJGCCI/IOHaJ'IBHBIX 3aJa4

(HauMEHOBaHUE TUCIUILINHEI)
35.02.09 Boanbie 6mopecypchl M aKBaKyJIbTypa

TexHuk
KBanudukarms (cTeneHb) BEITYCKHUKA

n. Maiickuii, 2023



IHacnopt

(ponxa OLEHOYHBIX CPEACTB

o AMCIOMIIJINHE MareMaTHYeCKHE METO/Abl PeIleHUs MPUKJIATHbIX

npodecCHOHAIBHBIX 32124

(nanmenoBanue mucruuinabl/MJIK)

Ne | Kontponupyemsbie pazniesnsl (TEMBbI) Eﬁi&iﬁiﬁgggg HanmenoBanue
*
/11 JUCIUTUTUHBI aacTh) OIIEHOYHOT'O CPEJICTBA
1 JuddepennnaibHOe OK 1-9 Konmponvnas paboma,
HCUMCIICHHE IIK 1.1-14,2.1- 2.7, peghepam,
3.1-34,4.1-4.4 cobecedosanue
2 | WuTerpaabHOE HCUMCICHHE OK 1-9 Konmponvhas paboma,
[IK 1.1-1.4,2.1- 2.7, geqbgpam’
3.1-3.4,4.1-4.4 cobecedosarie
3 Teopust BeposiTHOCTEH OK 1-9 Koumponvnas paboma,
IIK 1.1-1.4,2.1- 2.7, pechepam,
3.1-34,4.1-4.4 cobecedosatiue
4 | Maremarndeckast CTaTUCTHKA OK 1-9 Konmponvnas paboma,
K 11-14,21-2.1, cogeegf)[:)c::f’me
3.1-34,4.1-44
IlepedyeHb OLIEHOYHBIX CPEACTB
HaumenoBanue
Ne OLEHOHHOTO Kparkas xapakTepucTHKa OIEHOYHOTO [IpencraBieHre OLIEHOYHOTO
n/m cpejicTBa cpencTBa cpenctBa B oHC
1 2 3 4
1 | KonrtposbHas CpencTBo MpoBEpKH YMEHUH TPUMEHTh | KOMIUIEKT KOHTPOJIBHBIX
pabota NOJIyYCHHBIC 3HAHUS JUTSL PEIICHHS 33aJad | 3aJlaHHid 110 BapHaHTaM
ONpPEJICJICHHOTO0 TUNA [0 TEeMe WU
pazzieny
2 | Pedepar [Ipoxykt CaMOCTOSITEIBHOM pabotel | Tembl pedpepaToB

CTYIICHTA, IPEICTABIISIONIU coboit
KpaTKoe M3JI0KEHHE B MUCHMEHHOM BUJIC
TIOJTYYEHHBIX PE3YJIbTATOB TEOPETHUECKOTO
aHalM3a OIpe/eleHHON HaydHOU (y4eOHo-
UCCIICIOBATEILCKOM) TEMBbI, TIE aBTOP
PacKpBIBAaET CYTh UCCIEIYEMOM TIPOOIEeMBlI,
NPUBOJIUT PA3JIMYHBIC TOYKH 3pPCHUS, a
TaK)Xe COOCTBEHHBIC B3TJISIbI HA HEe.




3ananus K 3a4€Ty

®enepallbHOE FOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs
«benropoickas ToCy1apCTBEHHBIN arpapHblil yHuBepcuret um. B.S. I"'opuna»

Kadenpa Mamemamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHHME K 3AYETY Ne 1
1. TlepBooOpa3Hasi u HeomnpeaeneHHbIH uHTerpan. CBoOWCTBa HEOIPEAEIEHHOTO
uHTerpana. Tabnauia OCHOBHBIX MHTEIPaJIOB.

2. Haiitu ¢ nomotbto nuddepeHimana npuoImkEHHOE 3HaU€HNE BhIpaXKeHUs: 50,95 .

3. I'pymnne cTyaeHTOB JUuisl POXOKIEHUS MPOU3BOJICTBEHHON NMPAKTUKHU BbiAesneHo 30
mect: 15 — B Tyne, 8 — Bo Bnagumupe, 7 — B Kanyre. KakoBa BeposiTHOCTB TOTO,
YTO CTYJIEHT M CTYIEHTKa, KOTOpble B CKOPOM BpPEMEHU COOMPAIOTCS CHITPAThH
cBagp0y, OyAyT MOCHaHbl JUIsl IPOXOKJIECHUS MPAKTUKU B OJUH M TOT K€ TOpO,
€CJIN JIEKaH HUYEro He 3HaeT 00 uX CeMeNHbIX enax?

CocraBurenb E.JI. depurmazosa
(Toxamucs)

3aenytronuii kadenpoit E.B. I'oimoBanoBa
(Toxamuck)

« » 20




®enepallbHOE FOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocyJapCTBEHHBIN arpapHbiil yHusBepcurer um. B.S. I"'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHHME K 3AYETY Ne 2
1. Juddepenunan, ero cBONCTBA U NPUITOKECHUS.
Xx—8

.2
2. Bpruucaurs lim =

X416 — X

3. U3 10 teneBusopoB Ha BhicTaBke 4 oxazamuch Gupmbl «SONY». Haymauy mns
ocMoTpa BbiOpaHo 3. HaliTu BepOsSTHOCTH TOTO, YTO BCE OHU MpHUHAAJIE)KAT PUpMe

«SONY ».

CocraButeinb E.Jl. depurmnazosa
(Tronce)

3aBenytonuii kadeapoit E.B. I'onoBanoBa

(Tmoxmuce)

« » 20 r

denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«benropojickas rocyapCTBEHHbIN arpapHbiii yHuBepcuteT uM.B. . opuna»

Kadempa Mamemamuku, Qu3UKU U XUMUu
JIMCIHMIIIINHA  MamemMamuxa

3AJJAHME K 3AUETY Ne 3

1. Tlpenen G yHKITUN. Bubr HEOMPECICHHOCTEM. PackpriTne
HEOIPEICIICHHOCTEN.

o 1 2
2. Haiitu mpousBoaHYIO QyHKIMHU Yy =In=+e* .
X
3. TlpousBeneHo nBa BeICTpENa B MUIIEHb. BEpOATHOCTH MOMagaHus B MHIICHD

nepBbIM cTpesikoM paBHa 0.8, BropsiM — 0.7. HaifTu BeposiTHOCTh TOTO, YTO B
MHILIEHB MTOMAJI TOJIBKO OJIMH U3 CTPEJIKOB.

CocrtaButenb E.Jl. depurmazoBa

(moxmuce)

3aBenyromui kadeapoi E.B. I'onoBaHoBa

(moxmuck)

« » 2 0 T.




®enepallbHOE FOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropoickas rocy1apCTBEHHBIN arpapHbii yHusepcuret um.B.S1.I"'opuna»

Kadenpa Mamemamuky, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AUYETY Ne 4

1. OcHoBHBIE IOHATUA TeopHuH BeposTHOCTeN. Knaccudukaus coObITUi.

Anre6pa cOOBITHIA.

_2x3+3x% =X
2. Bpruuciure: lim —— =
x—0 4x

3. duckperHas cinyyaiiHas BeJIMYMHA 3a/laHa 3aKOHOM pacripezenenus. Haiitu

byHKIMIO pactipeieieHus U MOCTPOUTh IpaduK GYHKIIMH pacpeieIeHHUs.
X 3 4 7 10
p 0.2 0.1 0.4 0.3
CocraBurenb E.JI. depurmazosa
(Toxamucs)
3aBeyronuii kadeapoit E.B. I'oimoBanoBa
(moxamuck)

« » 20




®enepallbHOE FOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocy1apCTBEHHbIN arpapHblil yHuBepcurer uMm.B. S.I"'opuna»

Kadenpa Mamemamuky, QuUIUKU U XUMUuu
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 5
1. TlepBooOpa3Has ¥ HeompeneaeHHbIM uHTerpan. CBOICTBa HEONPEIEICHHOrO
uHTerpana. Tabnuia OCHOBHBIX MHTEIPAJIOB.

2. Haiitu mpou3BOAHYIO QYHKIUU: Y = (3X8 +53x? —ST.

3. B Ounere Tpu 3amaun. BeposSsTHOCTH MPaBHIBHOTO PEIICHUS MEPBON 3aa4yu
paBHa 0.9, Bropoii — 0.8, Tperbeit — 0.7. HaiiTu BeposITHOCTh TOTO, 4TO OyAET
pernieHa xoTs Obl 0JIHa 3a/1a4a.

CocraButenb E.J. depurmazosa
(Toxamucs)

3aBeyronuii kadeapoit E.B. I'omoBanoBa
(Toxamuck)

« » 20




®enepallbHOE FOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs
«benropockas rocy1apCTBEHHBIN arpapHblil yHusepcurtet um.B.S.I"'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 6

1. OcHOBHBIE METOBI UHTETPUPOBAHUSA. METO I pa3iioKeHUs.
y . 2x° =3
2. Haiitu npenen ynkuum: lim ————.
x>0 4x” 4+ S5x

3. duckperHas ciyyaiiHas BeJWYMHA 3aJjaHa 3aKOHOM pacnpejaeneHus. Haiitu
MaTeMaTUYECKOE 0’KUJIaHUE, TUCIIEPCHIO, CPEJIHEE KBaPATUUECKOE OTKIOHEHNE

X 3 4 7 10
p 0.2 0.1 0.4 0.3
CocraButenb E.J. depurmnazosa
(Toxmucs)
3aBeyronuii kadeapoit E.B. I'omoBanoBa
(Toxamuck)

« » 20




®enepallbHOE rOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocy1apCTBEHHBIN arpapHbiil yHusepcuret um.B.S.I'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 7

1. OCHOBHEIC MCTOAbI UHTCTPHUPOBAHUAI. MGTOI[ 3aMCHBbI HepeMeHHOﬁ.

2. Haiitk npenen yukmuu: lm 722x - ctgdx.
x—0

3. Bocempb maxmMatucToB, CpeAu KOTOPBIX TpPU TpocCMeicTepa,

)Kepe6BéBKI/I ACIIATCA Ha ABC KOMaHIBI I10 4 gemoBeka. KakoBa BCPOATHOCTD
TOro, 4TO JBAa FpOCCMCﬁCTCpa momaayT B OAHY KOMaHOY, a CHIé OIHUH — B

ApYryio?
CocraButenb E.JI. depurmazosa
(Toxamucs)
3aBeyronuii kadeapoit E.B. I'omoBanoBa

(moxamuck)

« » 20




®enepallbHOE FOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocy1apCTBEHHbIN arpapHbii yHuBepcuret um.B.S.I"'opuna»

Kadenpa Mamemamuky, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 8

1. OcHoBHEBIE MCTOAbI UHTCTPHUPOBAHUSI. MeTOII HUHTCTPUPOBAHUS I10 YACTAM.

. -1
2. Haiitu npegens! GpyHKuui: lim \/;—
x—1 xz —1

3. Ha crennaxxe OMOAMOTEKH B CIIy4allHOM MOPSJIKE PAcCTaBICHO 15 y4eOHUKOB,
npu4éM MATh U3 HUX B meperuiére. bubnunorekaps 6epér Haygady Tpu ydeOHUKA.
Haiiti BepoSTHOCTH TOTO, YTO XOTS OBl OJIMH W3 B3ATHIX YYCOHUKOB OKAXKETCS B
IIEPEIIETE.

CocraButenb E.J. depurmnazosa
(Toxamucs)

3aBeyronuii kadeapoit E.B. I'omoBanoBa

(moamucek)

« » 20




®enepallbHOE FOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocy1apCTBEHHBIN arpapHbiil yHusepcuret uM.B.S.I'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumuiuHa mamemamuxa

3AJIAHUE K 3AUYETY Ne 9

1. Onpenenennsiii uarerpain. @opmyna Herorona-JlelOHuna.

2. Cemena nuenunb! cogepxar 0,2% copuskoB. Haittu BepostHocth Toro, uro B 1000
ceMsiH OyJIeT 6 CEMSIH COPHSIKOB.

3. Haiitu Touku nepern6a 1 MHTEPBaJIbl BHITYKIOCTH U BOTHYTOCTH KPUBOM y = §/x — 1.

CocraButenb E.JI. depurmnazosa

(moamuce)

3aBenytonuii kadenpoit E.B. I'onoBanoBa

(moxmuce)

« » 20

10



®enepallbHOE FOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropoackas rocy1apCTBEHHBIN arpapHbiil yHusepcutet um.B.S.I"'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 10

1. OcHOBHBIE 3a/laud  MAaTEMaTUYECKOM  CTAaTUCTUKU. BBIOOpOYHBIM  MeETOA.
Bapuaunonssliit psa.

3 9y2
2. Haiitu npenen lim w
X0 4 — X+ X

3. U3 konoabl B 36 KapT U3BIEKAIOTCS HayAady TpH KapTel. KakoBa BepOsITHOCTh TOTO,
YTO KapThl KPECTOBOM MacTu?

CocraButelb E.JI. depurmazosa

(moamuce)

3aBeyronuii kadeapoit E.B. I'omoBanoBa
(Toamuck)

« » 20

11



®enepallbHOE FOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs
«benropockas rocy1apCTBEHHbIN arpapHbii yHusepcuret um.B.S1.I"'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHHME K 3AYETY Ne 11

1. ®opmyna noaHo# BeposiTHOCTH. Dopmyna npoBepku runore3 baiieca.

2
.oxT=8x+7
2. Haiitu npenen pynkuuu: lim —
3. Beruauciuth [(2 + cosx — e*) dx.
CocraButelb E.JI. depurmazosa
(moamuce)
3aBenytoniuii kadenpoi E.B. I'onoBanoBa
(Toxmuck)

« » 20

12



®enepallbHOE FOCYAAPCTBEHHOE OI0P)KETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropockas rocy1apCTBEHHBIN arpapHbii yHusepcurteT um.B.S.I'opuna»

Kadenpa MamemMamuxu, QUIUKU U XUMUU
JlucuumiuHa mamemamuxa

3AJIAHUE K 3AYETY Ne 12

1. Ilpu3naku Bo3pactanus W yObiBaHUS GyHKUMU. HeoOxoaumoe u gocTaToyHOE
YCIIOBHSI CYILIECTBOBAHUS IKCTPEMYyMa.

2. Beruuciute ILUIOIIAIb burypsl, OTPAHUYECHHOU JIMHUSIMU
2y—-3x-5=0, y=0, x=1, x=3. CaenaTh 4epTé&X MU 3AITPUXOBATH HUCKOMYIO
IUI0Iab.

3. Otnen  TEXHUMYECKOTO  KOHTPOJS  MOpPOBEpSEeT  U3ACIUs  Ha
CTaHJAPTHOCTh. BEpOsATHOCTH TOTO, UTO U3AEIUE CTaHIAPTHO, paBHa 0.9. Halitu
BEPOSITHOCTh TOTO, YTO W3 JBYX IPOBEPEHHBIX W3AECIUNA TOJBKO OJHO

CTaHJIapTHOE.

CocraButenb E.J. depurmnazosa
(Toxamucs)

3aBeyronuii kadeapoit E.B. I'oimoBanoBa

(moxamuck)

« » 20

K xommiexkTy 3amanuii K 3a4€Ty npujararorcs pa3paboTaHHBIE IpernojaBaTeieM U
yTBEPKACHHBIC Ha 3aceaHuU Kadeapbl KPUTEPUU OIEHKH T10 JUCIUILINHE:

Ouenka "otauyno"("5") BeICTABIISIETCA CTYJ€HTaM II1yOOKO U MPOYHO YCBOMBIINM
nporpaMMHbIii Mmatepuai. [Ipu 3ToM CTyJE€HT HE UCBITBIBAET 3aTPYIHEHUM IIPU OTBETE HA
JOTIOJIHUTEIbHBIE BOPOCHI.

Ouenka "xopomo" ("4") BeICTaBIsI€TCA CTYI€HTaM, KOTOPHIE MTOKA3bIBAIOT TBEPbIC
3HaHUS MPOrPAaMMHOT0 MaTepuasa, FPaMOTHO U MO CYIIECTBY U3JIaraloT €ro, pelarT
3a/1a4M MPOrPaMMHOI0 MaTepHalia, OTBEUAIOT Ha JOMOJHUTENIbHbBIE BOIIPOCHI, HE AOMYCKas
CYILIECTBEHHBIX HETOUHOCTEM.

Ouenka "ynoBnerBoputenbHo"("3") BhICTaBIsAETCS CTYI€HTaM, KOTOPHIE 3HAIOT
Marepuall, HO HE YCBOWIIM JI€TaJIel, MPU OTBETE JIOMYCKAIOT HETOYHOCTH U IAIOT
HEJIOCTATOYHO MPaBWIbHbIE POPMYITUPOBKH, PEIIAIOT TUMOBBIE 33/1aUU.

Ormenka "He ynoBieTBoputeiabHO" ('2") BBICTABISETCS CTYACHTaM, KOTOPBIC HE 3HAIOT
3HAUYUTEJIbHOW YaCTH MPOTPAMMBI.

13



KomiuiekT 3a1aHnii 1Ji1 KOHTPOJIbHOU PadoThI

IO JUCHOUIIIINHE mamemamurxa
(HanMEeHOBaHHE AUCIUILINHEL)

Tema 1. InddepenunanbHoe ucHucCICHUE.

Bapmuanr 1.
1. Haiitu npeaensl QyHKIUN:
. 3xP—Tx+2 . xT=3x+1 -
a) lim - .6 hmz—; B)h.msme.
x=22x° —=5x+2 D04 4 x—2 x>0 tg2x

2. HaiiTu npou3BoaHbBIC 3aJaHHBIX ()YHKIIMIA:

_ 4_i 5. _ 1-5x)°
a) y=(3x W+2) ; 0) y_In5(1+5X] :

3. UccnenoBath naHHyr (GYHKIHIO METOAOM TUGGEpPEHIINATHLHOTO HUCYHUCICHUS W
noctpouth €€ rpaduk. MccrenoBanne (QyHKIUHM PEKOMEHIYETCS MPOBEPHUTH TI0
cienytonieil cxeme: 1) HallTH obsacTe ompeneneHuss (QyHKIHMH; 2) UCCIIENOBATH
(YHKIMIO HAa HEMPEpPHIBHOCTH; 3) ONpENeNHTh, SBISCTCS U JNaHHAs (YHKIUS
YeTHOW, HEYEeTHOMW; 4) HaWTW WHTEpBAJIBI BO3pacTaHUs M YOBIBaHHS (PYHKUUUA U
TOYKHM €€ HKCTPEMyMa; 5) HaWTU MHTEPBaJbl BBHITYKIOCTH M BOTHYTOCTHU Tpaduka
(GYHKIIMM ¥ TOYKH Tieperuda; 6) HalTh aCUMIITOTHI rpaduka (yHKITHH.

2
1+x°

Bapuanr 2.
1. Haiitu peaensl QyHKITUMN:

2 )
a)]jmx 8x+7; 6)]jm\/3x 2 2; B)h.msm6x.
x—7 ()C _ 7)2 x—2 x—2 x—=0 3x

2. HailiT mpon3BoIHBIC 3aJaHHBIX ()YHKITHIA:

6
a) y=(5x2+4‘{/?+3)2; 6) yzlngfi_x6 .
+X

3. HccnenoBath mAaHHYI (GYHKIUIO METOJAOM AUQPPEPEHINATIBHOTO HCUYUCICHHUS U
noctpouth €€ rpaduk. MccrnemoBanue (GyHKIIMU PEKOMEHIYETCS MPOBEPHUTH IO
cienyromieil cxeme: 1) HalTh obnacte ompeneneHuss (GyHKIWHM; 2) HUCCIEAOBATH
(GYHKIIMI0O HA HENPEPBIBHOCTH, 3) OMPENCTUTh, SBISCTCS JH JaHHAS (QYHKIUS
YeTHOW, HEYETHOH; 4) HAWTH MHTEPBAJbI BO3pacTaHWs W yObBaHUS (GYHKIUUA U
TOYKU €€ IKCTPEMyMa; 5) HalTH MHTEPBaJbl BHIMYKIOCTH U BOTHYTOCTH rpaduka
GyHKIMM ¥ TOYKHU Tieperuda; 6) HaTh acUMNTOTHI rpaduka QyHKIIHH.

)= 4x
x> +16

14



Bapmuanr 3.
1. Haiitu npeaenst pyHKIMIA:

2, 2
a) m%; 6)]jm1+22#; 8) lim —
x—>-15x“ +4x -1 xo>o4dx* —5x+2 x—0arcsmn3x

2. HaiiTu npou3BoiHbIC 3aJaHHBIX (DYHKIIHIA:

l 8 8 3 3 4X_1
a) y=|=x"+8Ix’ -1|; 6) y=Ih4——.
4 X" +1

3. HccnenoBath AaHHYIO (YHKIHIO METOAOM IU(PPEPEHIHATBHOIO HUCYUCICHUS WU
noctpouth €€ rpaduk. MccnenoBanne (QyHKIUU PEKOMEHIYETCS MPOBEPUTH IO
cienytouieil cxeme: 1) HallTh obnacTe ompeneneHuss (QpyHKUHMH; 2) UCCIENOBATH
(YHKIMIO HA HENPEpPBIBHOCTH;, 3) ONpENENuTh, SABISETCS JU JaHHAs (YHKLIHS
YeTHOW, HE4eTHOM; 4) HAaWTHU MHTEpBaJbl BO3pacTaHHUs W YObIBaHUS (YHKUUU U
TOYKHM €€ HKCTPEMyMa; 5) HaWTU MHTEPBaJbl BHITYKIOCTH U BOTHYTOCTU Tpaduka
(GYHKIIMU ¥ TOYKH niepernda; 6) HallTH acuMOTOTHI Tpaduka GyHKIUH.

_ 2x
x> +4
Bapuanr 4.
1. Haiitu npenenbl GyHKITUI:
. -1 . 2 - .
a) hm\/;—; 6) Lm M; B) m #g2x-ctgdx.
x—1 x2 —1 X—>00 4)63 + 5x x—0

2. HaiiTu mpou3BoIHbIE 3aTaHHBIX (PYHKITHN:

4 3
a) y:(%xf’—?:xi/;—4j ;6) y=In3 X _3.

x3+2

3. HccnenoBath naHHy0 GyHKIUIO METOJAOM AUGPEpeHIINATBHOTO UCYUCICHUS U
noctpouTh €€ rpaduk. MccnenoBanne GyHKIIMA PEKOMEHIYETCS MPOBEPUTH IO
cienyromei cxeme: 1) HaliTl 00JacTh onpeaeseHuss (YHKIUH; 2) UCCIeI0BaTh
(GYHKIIMI0O Ha HENMPEPBIBHOCTH; 3) OMPEICIHTh, SIBISCTCS U AaHHAS (DYyHKIUS
YeTHOW, HEYETHOM; 4) HAWTU WHTEPBAJIbl BO3pACTAHUS M YOBIBaHUS (DYHKIIMU U
TOUYKH €€ IKCTPEMyMa; 5) HATH MHTEPBAJIbI BHIMTYKIOCTH U BOTHYTOCTH rpaduka
GbyHKIIMY ¥ TOYKH riepernda; 6) HailTH acuMOTOTH Tpaduka ¢ yHKIINN.

9x

4, y=——
x2+9

Bapuanr S.
1. Haiitu npeaensl QyHKIUN:

2
a) lim 2x +3x+1’_ 6) hm(\/m_\/;)’ B) h.ml—cos2x.

x—-1 x3 +1 X—>0 x—0 x2
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2. HaiiTu npon3BoiHbIC 3aJaHHBIX ()YHKIIHI:
2
a) y=(3x3+5§/F—3)§; 6) y=Ins (5);+3j :
X”+1

3. HccnenoBath AaHHYIO (GYHKUHIO METOAOM JU(PGEpPeHIMAIBHOIO HCUUCICHUS U
noctpouth €€ rpaduk. HccinenoBanue (GyHKUMU PEKOMEHIYETCS MPOBEPUTH IO
ciaenymwomeit cxeme: 1) HalWTu oOJacTh omnpejeracHus (QyHKIUH; 2) HCCIIEeI0BaTh
(YHKIMIO HA HENPEpPBIBHOCTH, 3) ONPENEIUThb, SBISETCA JU JAaHHas (YyHKLIHS
YEeTHOM, HEYETHOH; 4) HaWTW WHTEpBaJIbl BO3pacTaHUs M YObIBaHHMS (PYHKUUU U
TOYKHM €€ HKCTPEMyMa; 5) HalTU MHTEpBajbl BBINIYKJIOCTH M BOTHYTOCTH Tpaduka
(GYHKIMU ¥ TOYKH nieperuda; 6) HalTH acUMNTOTHI Tpaduka ¢ yHKIUH.

B (x + 2)2
x> +4
Bapmuanr 6.
1. Haiitu nipeaensl QyHKITUMN:
2 — J—
) lim 3% 210x+8; 6) lim Jx 2 i Y
x—2 x° —4 x—o 3x+1 x—0arctg2x

2. HaiiT npou3BoIHBIC 3aaHHBIX (DYHKITUA:

2
2 1-8x
=|5x*——=——+3|:;6) y=Ins .
Ay ( Xv/X J )y V x® +1

3. HccnenoBath AaHHYIO (GYHKUHIO METOAOM IU(epeHInanbHOr0 HCUUCICHUS U
noctpouth €€ rpaduk. MccnenoBanue (QyHKIUU PEKOMEHIYETCS IMPOBEPUTH TIO
ciaenyromie cxeme: 1) HalWTh o0JacTh omnpeaeracHus (QyHKIHH; 2) HCCIeI0BaTh
(GYHKIIMIO HA HENPEpPBIBHOCTH;, 3) OMpENeNTuTh, SBISETCS JH JaHHAas (QyHKIUS
YETHOW, HEYETHOW; 4) HAWTH WMHTEPBAJIBI BO3pAcTaHUs W yObIBaHUS (DYHKIIUU U
TOYKH €€ DKCTPEMyMa; S5) HaWTH MHTEPBaJbl BBHIMYKIOCTH U BOTHYTOCTH Tpaduka
(GYHKIIMU ¥ TOYKH reperuda; 6) HalTh acUMITOTHI Tpaduka ¢ yHKIINH.

6
x2+3

Tema 2. UHTerpajbHoe HCHYUCICHUE

Bapuanr 1.
1. BolunuciauTh yka3zaHHbIE HEONPEIEIEHHBIE HHTETPAIbL:

a) J[4x3 +3—%}dx;

dx .
O [t

B) Ie“”xcos xdx ;
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r) jln 5xdx.

. Beruucnoute mmomanbs Gurypsl, orpaHudeHHON JuHUsAMH. Crenath 4epTéx U
3alITPUXOBATh HCKOMYIO IIJIOIIAb.
y=4x, y=0, x=3.

Bapuanr 2.
. BeruncnuTh ykazaHHbIE HEONPEACIEHHBIE UHTErPaJIbL:

a)I(8x—%+7§/;jdx;

dx
0))| —5 s
)Isin2(4x—3)
e*dx
B ;
) J.ex+5
r)jxcostdx.

. Beruncnuth miomanas Gurypsl, orpaHudeHHOM TuHUSAMU. CrenaTh 4epTex U

3alITPUXOBATh UCKOMYIO IUIOMIA/Tb.
2y—-3x-5=0, y=0, x=1, x=3.

Bapmanr 3.
. Beruncnuth ykasaHHble HEONpenenEHHbIE HHTETPaIbI:

a) I(?x‘5 —% +3\/;jdx;

6)[ e —
B) [tg2xdx;

In x

r)j—dx

. Beraucnute 1miomiaas GUrypel, orpaHu4eHHON auHHsAMH. CAenaTh 4epTéx H
3aIITPUXOBATh HCKOMYIO ILIOMIAIb.
y=2x-x* y=0.

Bapuanr 4.
. BeruncnuTh ykazaHHbIE HEONPEAECIEHHBIE HHTETPAJIbI:

a).[(Sx4 —7+%jdx;
X
I«/3x+ .
e

17



r) I x’e*dx.
2. Berumcauth mmomaab QUIyphl, orpaHudeHHON JuHusAMH. CaenaTh 4epTéx U
3alITPHXOBATH UCKOMYIO ILIOIIA/Ib.
y=x°, y=2xX.

Bapuanr 5.
1. BeruuciauTh yka3zaHHbIC HEONIPEIEIEHHBIE NHTETPAJIbL:

a) J(st —%—SWde;

6) J‘52x+1dx;
ICOS xdx
sin®x

r)ji/;ln xdx.

2. Bouaucouth miomans GUryphl, orpaHuueHHoM nuausaMu. Crenats 4epTéx u
3QLITPHXOBATH UCKOMYIO ILIOIIATb.
y? =4(x+1), y=x+1.

Bapuanr 6.
1. BeraucnuTh yKa3aHHbIe HEONPEAeIEHHBIE HHTETPAJIbL:

a) I(Sx“ —%+%}dx;

dx .
) '[3X+1'

B) jexs x“dx :

r) Ixsin 3xdx.

2. Beraucnuth 1wiomans GUrypebl, orpaHuYeHHON auHusAMH. CaenaTh 4epTéx H
3aIITPUXOBATH HCKOMYIO ILIOMIAIb.
y=2X—X>, y=-X.

Tema 3. Teopusi BepossiTHOCTEH

Bapuanr 1.

1. Haynmaugy BRIOMpPAIOT 5 BOCHHOCTYKAIIUX U3 TPYIIIHI, COCTOSMIEH U3 4 ouIepoB u
12 conmar. KakoBa BepoOsSTHOCTB TOTO, UTO B TpyIIe Oyaer aBa odurepa?

2. JlBa cTpenka CTpENsiOT MO MUIICHH. BeposSTHOCTh TOMagaHWs B MHIIEHb TMPH
OIHOM BBICTpEJE AJisl mepBoro crpenka paBHa 0.5, ans Broporo — (0.6. HaWTH
BEPOSATHOCTh TOTO, YTO MPU OJHOM 3QJIMNE€ B MHIIEHb MOMAAET TOJBKO OJWH W3
CTPEJKOB.
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PagucT Tprkibl BBI3BIBAE€T KOPPECHIOHAEHTA. BeposTHOCTH TOro, 4To OyneT MPUHSAT
nepBbli BbI30OB, paBHa (.3, Bropoit — 0.4, tpernii — 0.5.Ilo ycmoBusim mnpuéma
COOBITHS, COCTOAIIME B TOM, YTO JIAHHBIM BBI30B OYIET YCIBIIIAH, HE3aBHCHUMBI.
HaiiTu BeposSITHOCTB TOT0, UYTO KOPPECTIOHAEHT BOOOIIIE YCIBIIIUT BBI30B.

B MarazuH nocTynuiM TENEeBU30phl M3 TpeX 3aBOAOB. BeposiTHOCTH TOro, 4TO
TEJIEBU30p U3rOTOBJIEH Ha MEpPBOM 3aBoje, paBHa 0,3, Ha BTopoM — (0,2, Ha TpeTbeM
— 0,5. BeposTHOCTb TOrO, YTO TEJIEBHU30p OKAKETCS OpaKkOBaHHBIM, AJIA MEPBOIO
3aBoja pasHa 0,2, nys Broporo — 0,1, nnsa tpersero — 0,3. HaiiTu BEpOsITHOCTH TOTO,
YTO HayTaJl B3SAThIA TEJIEBU30P OKAXETCs HAOPaKOBAHHBIM.

BepositHocTh MOnaganus B 1eib pu oJHOM BbicTpenie paBHa 0,7. IlpousBoautcs 4
BbIcTpena. HailTu BepoATHOCTB TOr0, UTO 11eJ1b OyJeT mopakeHa He OoJee ABYX pas.
Bpocaem monety 40 pa3. Uemy paBHa BEpOSITHOCTh TOTO, YTO repd MOsIBUTCS 25 pas.
BepositHocTh nonaganus B mutieHs npuMepHo 0,3. KakoBa BeposITHOCTH TOTO, YTO
npu 50 BeicTpenax nonaaanuii oyaer ot 12 go 15?

Cemena nmenunsl cogepxar 0,2% copHsikoB. HailTu BEpPOSTHOCTH TOro, YTO B
1000 cemsin OyaeT 6 ceMsiH COPHSIKOB.

Bapumanr 2.

. Cpenu 25 cTyneHToB, U3 KOTOPHIX 15 neByllek, pa3birpblBAlOTCS YeThIpe OujeTa,

IPUYEM KaXKIbIM MOXKET BBIUTPATh TOJBKO oauH OuiieT. KakoBa BepOsSTHOCTH TOTO,
4TO cpeau obanarenei Ouiera OKaXKyTCs TpY FOHOIIH M OJTHA JIEBYIITKA?

. OT,IIGJI TCXHUYCCKOI'O  KOHTPOJIA IMPOBEPACT HU3ACIHMA HA CTAHAAPTHOCTD.

BepO}ITHOCTL TOr'o, 4TO U3ACIUC CTAHAAPTHO, PABHA 0.9. Haiitu BCPOATHOCTDL TOTO,
4TO U3 ABYX IIPOBCPCHHBIX I/I3Il€J'IPIﬁ TOJIBKO OJJHO CTaAHAAPTHOC.

. Monera OpoiieHa yetsipe paza. HaliTu BeposiTHOCTH TOT0, 4TO repO MOSBUTCS XOTA

OBI OJTUH pas.

. B maptun 600 nammouek: 200 uzrotornensl Ha | 3aBoge, 250 - Ha I, 150 - na IlI.

BeposiTHOCTH TOTO, YTO JTaMITOYKa OKaKeTcsl cTaHaapTHou miis | 3aBoma pasna 0,97,
o 11— 0,91, g 11l — 0,93. KakoBa BepOSTHOCTH TOTO, YTO Hayaady B3sTasl
JIaMIIOYKa, OKa3aBIIascsl CTaHAApPTHOM, n3rorosiieHa | 3aBogom?

. CnyyaiiHO BCTPEYEHHOE JIUIIO C BEPOSITHOCTHIO, Onm3kor K 0,4, MOXKET OKa3aThCs

omonanHOM. KakoBa BEpOSTHOCTH TOTO, YTO CPEIU MIECTH CIy4ailHO BCTPEUEHHBIX
JIUI] HE MEHBIIE 5 OIOHIUHOB?

. backerbGonuct 3abpaceiBaer mTpadHoii mpuMepHo ¢ BepositHocThio (,9. Kakosa

BEPOSITHOCTD TOTO, 4TO M3 60 OpOCKOB 45 ynauyHbIX?

. Io JaHHBIM TCJIICBHU3HMOHHOI'O aTCJIbC, B TCUCHUC FapaHTHﬁHOFO CpOKa BBIXOJIHUT H3

cTpos B cpenHeMm 12% kuneckonoB. KakoBa BepOsSITHOCTh TOro, 4TO U3 54 Hayraj
BBHIOpDAHHBIX KHWHECKOIIOB MPOpPa0OTAIOT TapaHTUWHBIA Ccpok ot 45 mo 50
TEJIEeBU30POB?

. Cuetunk [I'elirepa perucTpupyeTr 4YacTHULbl, BBUICTAIOIIUE W3 HEKOTOPOIO

PaanoakTUBHOrO HMCTOYHMKA, C BeposaTHOCThIO 0,0001. Ilpenmosioxkum, 4Yro 3a
Bpemsi HaOmroneHus u3 uctounuka Beutetesno 30000 gacTtuir. KakoBa BepOsSITHOCTH
TOr0, YTO CUYETUYUK HE 3aPETHUCTPUPOBAT HU OJHON YACTHULIBI?
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BapuanT 3.

. Bocempb nipy3eil pacrmpenensioT MecTa 3a KpyrJibiM CTOJIOM mo skpebuto. Kakosa
BEPOSITHOCTh TOT'O, YTO JBAa U3 HUX, a UMEHHO A u B, OyayT cuaets psaom?

. BeposiTHOCTB TOr0, YTO MPU OAHOM HU3MEPEHHH HEKOTOPON (PU3HUECKOW BEIUUHHBI
Oyner nomyileHa omuOKa, MpeBbIIAIONIas 3aJaHHYl0 TOYHOCTh, paBHa 0.4.
IIpousBeneHsl TpU HE3aBUCUMBIX U3MepeHUs. HaliT BEpOATHOCTH TOr'O, YTO TOJIBKO
B O/IHOM W3 HMX JOIYIICHHAs OIUMOKA MPEBBICUT 33JJaHHYIO0 TOYHOCTb.

.3 20 cbOepbankoB 10 pacmosoxkeHbl 3a uepToi ropoaa. [ns oOcnemoBaHus
ciy4yaliHbIM oOpa3oMm oToOpaHo 5 cOepOankoB. KakoBa BEpOSTHOCTH TOTO, UTO
cpelr OTOOpaHHBIX OKaXXETCS B UepTE TOPoJia XOTs Obl OJIUH?

. IlyTeniecTBEHHUK MOXKET KYNUTh OUJIET B OJHOM M3 TpeX Kacc KeJe3HOIOPOKHOTO
BOK3aJia. BeposITHOCTh TOro, YTO OH HAIPaBUTCS K NMEPBOW Kacce, IPUMEPHO paBHA
1/2, ko BTOpOI#t - 1/3, K TpeTbeit -1/6. BeposTHOCTH TOrO, UTO OMIIETOB YK€ HET B
Kaccax, IpUMEpPHO TaKHe: B MepBoi Kacce - 1/5, Bo Bropoit - 1/6, B Tperbeii - 1/8.
[lyTemecTBeHHUK oOpaTWics B OAHY M3 Kacc W monyuui Ouner. Omnpenenure
BEPOATHOCTB TOTO, UTO OH HaIpaBUJICS K MEPBOIl Kacce.

. UrpanbHas kocTe OpomieHa 6 pa3. HaliTu BeposITHOCTH TOrO, YTO «IIIECTEPKA»
NOSIBUTCS, TIO KpaiiHel Mepe JBa pasa.

. BepositHOCTh TOTO, uTO cems 3inaka mpopacrer, paBHa (0,9. Haiitu BeposiTHOCTH
Toro, uto u3 100 mocessHHBIX CEMSIH MPOPaCTET POBHO 935.

. BepositHOCTh mosiBiIeHHsT cOOBITUS A B KaxaoM u3 360 HE3aBUCHUMBIX HCIIBITAHUHN
paBHa 0,8. HaifTu BEpOSTHOCTh TOTO, YTO B 3TUX MCTBITAHUAX COOBITHE A TIOSIBUTCS
He MeHee 280 u He 6omee 300 pas.

. BepositHocTh momaganusi B muiieHb npumepHo 0,0002. KakoBa BepOSITHOCTb
Toro, 4to npu 5000 BeICTpesoB OyaeT 2 nmonagaHus?

Bapuanr 4.

. 3 cranmaptHOrOo Habopa nomuHo (28 mTyk). bepércs Haygady ogHa kocTh. KakoBa
BEPOATHOCTH TOT'O, YTO 3Ta KOCTh OyneT ay0iieM, €ClIM U3BECTHO, YTO CyMMa OYKOB
Ha Hel — 4YETHOE Yncio?

. bpotiens! Tpu urpanbabie KocTu. HaliTu BeposSTHOCTH COOBITHS: HA BCEX BHITIABITUX
IPaHsX TOSIBUTCSI OTMHAKOBOE YUCIIO OYKOB.

. Ha cremmaxke OuOIMOTEKM B Ciy4ailHOM MOPSAJKE paccTaBieHO 15 y4eOHUKOB,
npuuéM MATh U3 HUX B meperuiére. bubnmorekappy 0epér Haymady Tpu ydeOHHUKA.
HaiiTu BepoATHOCTH TOTO, YTO XOTSI OBl OJIMH W3 B3SATHIX YYCOHHKOB OKQXKETCS B
MEPEIIETE.

.Y pbibaka ecTh TPU H3IIOOJIEHHBIX MECTa PHIOAIKH. DTH MECTa OH IMOCEIIAET C
OJIMHAKOBOM BEPOATHOCTHIO. BEpOATHOCTH TOTO, UTO phIOA KIIOHET B IEPBOM MECTE,
omska x 1/3, Bo BTopoMm - 1/2, B Tpetbem - 1/4. Pribak momoii mpwuiien ¢ omHOMN
pri00oii. KakoBa BEpOSTHOCTH TOTO, YTO OH PBHIOAYWII B MEPBOM U3 M3IMIOOJIECHHBIX
MecT?

Cny4aitHO BCTpEUYEHHOE JIMIIO C BEPOSITHOCThIO, Onm3koil k 0,3, MOXKET OKazaThCs
mateHoM. KakoBa BEpOSITHOCTH TOTO, YTO CPEAM IIECTU CIYy4allHO BCTPEUYEHHBIX
JIUI] XOTS1 OBI OTWH MIaTeH?
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. BeposTHOCTh nonaganusa B MuieHb npuMepHo 0,3. KakoBa BEPOSITHOCTH TOTO, YTO
npu 48 BeIcTpenax nonagaHuii OyAeT TpeThs YacTh?

. bpocaem moHnetry 40 pa3. Uemy paBHa BEpOSTHOCTb TOTO, YTO IIU(pa MOSABUTCS OT
20 no 25 paz?

. Cuerunk [I'eifrepa perucTpupyeT 4YacTHIIbl, BBUICTAIOIIME W3 HEKOTOPOTO
PaaOaKTUBHOTO MCTOYHMKA, ¢ BeposaTHOCcThIO 0,0001. Ilpenmonoxkum, 4Tto 3a
BpeMsi HabOmoieHus u3 uctouynuka Bouieresno 30000 yactun. KakoBa BeposiTHOCTD
TOTO, YTO CYETYUK 3aPETUCTPUPYET POBHO TPU YACTHUILIBI?

Bapuanr 5.
Bocemb miaxmMatucToB, cpelld KOTOPBIX TPH TpoccMeicTepa, MyTéM KepeObEBKU
NensaTcs Ha JBe KoMaHabl 1o 4 denmoBeka. KakoBa BepoOsSITHOCTh TOTO, YTO JiBa
rpoccMmeiicTepa momnaayT B OJHY KOMaHJy, a i€ OJIUH — B IPYTYI0?
W3 maptum uzgenuii ToBapoBen OTOMpAaeT MU3EIHS BBICIIETO copTa. BeposTHOCTH
TOTO, YTO Hayjady B3sITOE M3JIeNIMe OKaXKeTcsl BhIcIIero copra, paBHa 0.8. Haiitu
BEPOSITHOCTh TOTO, YTO U3 TPEX MPOBEPEHHBIX M3JCIUN TOJBKO JBa WU3JCIIUS
BBICIIIETO COpPTA.
. Jma paspymieHuss MocTta JOCTAaTOYHO TIOTAJaHUsl OJTHOM aBHAIIMOHHOW OOMOBI.
Haiit BeposSITHOCTH TOrO, 4TO MOCT OyJeT pas3pyllieH, eClii Ha HETro COPOCHUTH
4eThIpe 00MOBI, BEPOSITHOCTH KOTOPBIX cooTBeTCTBeHHO paBHbI: 0.3, 0.4, 0.6, 0.7.
. B Oarapee u3 10 opyauii ogHO HempuCTpensiHHOe. BeposTHOCTh momajgaHus u3
npuctpensHHoro opyaust pasua 0,73, a uz Henpuctpenasinaoro — 0,23. Tlpoussenu
OJIMH BBICTpEI W MpOMaxHyiduch. HalTu BepoOSITHOCTH TOro, YTO BBICTPEI
IIPOU3BEICH U3 HEMPUCTPEISTHHOTO OPYAHS.
B maraszun 3amuu 8§ yenoBek. HailTu BepoOSATHOCTH COOBITHSI, COCTOSIIIETO B TOM,
gyt0 3 W3 HUX OyAyT YTO-HUOYAb IOKyNarh. BeposaTHOCTh, YTO JHOOOW U3
MOCETUTENEH He yiner Oee mokynku, paBHa 0,3.
[lo maHHBIM TEIEBU3HMOHHOTO ATENbE, B TEUCHUE TAPAaHTHIHOTO CPOKa BBIXOIUT U3
cTpos B cpenHeM 12% kuHeckonoB. KakoBa BEpOSITHOCTh TOTO, 4TO U3 46 Hayran
BBIOPAHHBIX KMHECKOIIOB 36 TpopadoTaloT rapaHTUMHBIA CPOK?
. backerGonuct 3abpaceiBaer mTpadHOil mpumepHo ¢ BeposTHOCThIO 0,7. KakoBa
BEPOSATHOCTH TOTO, uTO 13 100 6pockoB pe3ynbpraTuBHBIX OyAeT 0T 60 10 757
. Cpenu 1000 nucun, BeIpalieHHBIX Ha (depMme, 8 ampOuHOca. KakoBa BEpOATHOCTH
TOTO, YTO CPEAM COTHU HAyrajJ BBIOPAHHBIX JIMCUIl HE OKAXKETCI HHU OJIHOTO
anpOuHoca?

Bapuanr 6.
B rpynne 10 romoment m 10 peBymek. s nexypcTBa Ha Bedepe NYTEM
XKepeObEBKM  BBIJEISIOT MATH YeJOBeK. KakoBa BEpOSTHOCTH TOTO, YTO B YHUCIIO
JEXKYPHBIX BOUAYT 2 FOHOLIU U 3 JEBYIIKH?
JIBe OAHOTUIMHBIE PAAUOCTAHIIMUA UMEIOT 8§ (PUKCHUPOBAHHBIX OJMHAKOBBIX YAaCTOT.
KakoBa BeposITHOCTH TOTO, UTO MPU HE3ABUCUMOM U MPOU3BOJILHOM BBIOOpPE YacCTOT
OHU OKAXXYTCSI HACTPOCHHBIMHU HA Pa3HbIE YaCTOTHI?
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3. B notepee paswirpeiBactcss 100 OuneroB. Bemurpeimu Beimanu Ha 20 OUIETOB.
Hekto npuobpén 5 OuneroB. HaliTu BEpOATHOCTH COOBITHSI: BBIMIPBIII BBINAJIET
XOTs1 Obl HA OJJUH OUJIET.

4. Tpu Tokaps U3TOTOBIISIIOT OAHU U Te ke AeTanu. [lepBbiii u3 HUX U3roronisieT 90%
CTaHJApPTHBIX AeTaneld, Bropod m Tpetuil — 80%. Haymauy ortoOpanHast neraib
oKazajach HecTaHAapTHOW. KakoBa BepOSATHOCTH TOro, YTO OHA M3rOTOBJIEHA
NEPBBIM TOKapeM, €clid HU3BECTHO, 4YTO BCE Tpoe paboTalT ¢ OJUHAKOBOM
IPOU3BOAUTEIBLHOCTHIO?

5. BeposiTHOCTh BexoxkecTH niieHuIbl paBHa 0,8. KakoBa BepoOSITHOCTh TOTO, 4TO U3 5
CEeMSH B30iizeT He MeHee 37?7

6. M3BectHo, uto 30% CceMsiH HEKOTOpPOW KYyJNbTYphI MopaxeHbl Oosie3nbro. Kakopa
BEPOSITHOCTh TOTO, YTO B Ipo0e, coaepxkameit 1000 cemsin 720 OyayT 310pOBBIMU ?

7. IlpyHumas OAMHAKOBO BEPOATHBIM POXKJIEHUE MajbuhKka M JIEBOUKH, HAUTH
BEPOATHOCTH TOTO, YTO U3 4000 ThICSY HOBOPOXKJIEHHBIX MaJIbUMKOB OyaeT ot 1950
o 20307?

8. VYcrpoiictBo cocroutr u3z 1000 snemMeHTOB, pabOTarOUIUX HE3aBUCUMO OJUH OT
npyroro. BeposiTHocTh OTKa3za nt000ro ajnemMeHTa B TedyeHuu vaca paBHa 0,002.
Haiitu BeposiTHOCTB TOTO, 4TO 32 Yac XOTsS Obl OJIMH JIEMEHT OTKaKeT?

Tema 4. MaTteMmaTuueckas CTATHCTHKA

Bapuanr 1.
1. aHo uncio BpeauTeneii Ha 1 M2 HOCEBOB caxapHOM CBEKIIBI (IIIT.):
4 6 7 9 10
7 5 10 3 7
10 18 9 7 4
10 6 6 9 17
5 3 12 5 6
3 2 8 8 8
6 10 3 10 9
11 14 9 5 10
6 3 6 5 7
4 4 8 8 4

1) [lo naHHOW BBHIOOPKE IOCTPOWTH BapUAIMOHHBIA  PSJl, CTATHCTHYECKOEC
UHTEpBAJIbHOE (WM TUCKPETHOE) pacmpenenenue. M300pa3uts ero rpaguvecku.

2) Haiitn TOYeUHBIC OIEHKH (BBIOOPOYHYIO CPEIHIOI, MOAY, MEIHaHY, IHCIEPCHIO,
cpeaHee KBaApaTHUYECKOE OTKIOHEHUE).

Bapuanr 2.
1. Jlanpl 3HaYEHHS KUPHOCTH MOJIOKA B CYTOYHOM Haaoe OT Kaxaou u3 50 Haynmauy
otoOpaHHBIX KOpoB (%0):

3,77 3,80 3,63 3,65 4,06
3,75 4,07 3,85 3,83 3,48
3,62 3,69 3,87 3,83 3,70
3,75 3,66 3,65 3,87 3,78
3,89 3,95 3,83 3,80 3,83
3,65 3,71 3,93 3,72 3,75
3,91 3,70 3,89 3,86 3,61
3,53 4,11 3,52 3,88 3,68
3,85 3,65 3,69 3,63 3,91
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| 38 | 340 | 387 | 354 | 38 |
1) [lo paHHON BBIOOPKE TMOCTPOUTH BapPHAIMOHHBIA  Psil, CTATHCTUYECKOE
WHTEpBaJIbHOE (WU JUCKPETHOE) pactpeaeneHue. M300pa3uts ero rpaduuecku.
2) Haiitu TOYeuHbIC OlEHKH (BBIOOPOUYHYIO CPEIHIO, MOAY, MEIAHaHy, IHUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHUE).

Bapmuanr 3.
1. Jlawel pe3ynbraTel o0cienoBaHusd S50 TOJIOB KPYHMHOIO pOraroro CKoTa IO
OIpEJIEICHHUIO YHCIIa Tapa3uTOB Ha KaXKJOM >KMBOTHOM (IIIT.):

15 9 15 14 8
13 14 12 7 13
11 10 12 11 12
15 12 11 11 10
17 16 12 10 14
10 12 19 16 12
12 20 12 14 9
16 12 9 10 11
7 8 16 16 18
14 13 13 10 16

1) [lo pgaHHOW BBIOOpKE TMMOCTPOUTH BAPHALMOHHBIA P, CTATHCTUYECKOEC
MHTEpBaJIbHOE (WM TUCKpPETHOE) pactipeaenenue. M3006pa3utk ero rpaduyuecku.

2) Haiitu To4yeuHble OLIEHKU (BBIOOPOYHYIO CPEIHIOW, MOIY, MEAHMaHy, IMCICPCHUIO,
CpeaHee KBaAPATHUECKOE OTKIOHEHUE).

Bapuanr 4.
1. /laHa 1juHa BOJIOKOH XJIomKa (MM):
24 36 38 64 28
61 36 30 28 30
48 31 50 40 41
36 28 45 29 31
39 33 30 41 30
41 28 39 33 36
29 32 53 49 46
36 43 36 37 55
38 26 29 36 36
35 27 47 48 43

1) [lo naHHOW BBHIOOPKE IOCTPOWTH BapUAIMOHHBIA  PSJl, CTATHCTHYECKOEC
WHTEpBaAJIIbHOE (WM TUCKPETHOE) pactipeaenenre. 300pa3utk ero rpaduaeck.

2) Haiitu TOYeuHBIC OIEHKH (BHIOOPOYHYIO CPEIHIOI, MOAY, MEIHaHY, IHUCIEPCHIO,
cpeaHee KBaApaTHUYECKOE OTKIOHEHUE).

Bapmuanr S.
1. laHO 9MCIIO BCXOOB MIICHUIIBI Ha | KB.M. ToceBOB (IIT.);
264 271 206 226 261
260 291 239 279 241
240 236 252 261 230
248 272 227 228 247
195 225 246 216 231
270 196 276 226 275
205 256 275 245 271
251 295 238 266 253
234 235 217 272 260
263 211 243 219 259
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1) [lo naHHON BBIOOpKE MOCTPOUTH BAPHAIMOHHBIA  Psii, CTATHCTUYECKOE
WHTEpBAJIbHOE (UM TUCKPETHOE) pactipenencHue. M3o00pa3uts ero rpaduuecku.

2) Haiitu TOYeuHbIe OllEHKH (BBIOOPOUYHYIO CPEIHIOI, MOAY, MEIAHaHY, IHUCIEPCHIO,
CpellHEee KBaJAPaTUYECKOE OTKIOHEHUE).

Bapmuanr 6.
1. [Jlansl uWHTEpBaJbl BPEMEHU MEXAY MPUOBITUSAMU aBTOMAUIMH C 3E€pHOM Ha

XJ1€00NPUEMHBII MMYHKT (MUH);

3,6 3,0 2,5 4,1 12,8
8,0 3,3 13 6,5 6,8
3,6 1,2 4,8 0,2 2,2
5,2 17,6 6,1 13 9,3
1,6 14,2 14,8 0,3 7,2
2,2 6,2 12,5 0,7 6,2
0,7 0,6 154 3,4 2,7
0,2 3,3 5,3 6,9 2,9
6,7 2,6 5,7 3,8 0,2
15 21,5 4,7 0,0 0,2

1) [lo pgaHHOM  BBHIOOPKE TMOCTPOMTH BAPUAIMOHHBIM  PS, CTATHCTHYECKOE
UHTEpBaJIbHOE (WU AUCKpETHOE) pacnpeaencHue. M300pa3uts ero rpaduuecku.

2) Haiitu TOYeuHbIe OlleHKH (BBIOOPOUYHYIO CPEIHIO, MOAY, MEAHMaHy, IHUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHHE).

KpuTtepuu oueHku:

Omnenka "otauyno"("5") BEICTABISIETCS CTYJIEHTaM IITyOOKO M MPOYHO YCBOWBIIIMM
IPOrpaMMHBIA MaTepHall.

Omnenka "xopomio" ("4") BeICTaBISETCS CTYJIGHTaM, KOTOPbIE MTOKAa3bIBAIOT TBEPIbIC
3HAHMS MPOTPAMMHOI0 MaTepHuaa, periaroT 3aJa4u MPOrPaMMHOT0 MaTepHaia.

Ouenka "ynoBnerBoputenbHo"("3") BeICTaBIsETCA CTYI€HTaM, KOTOPBIE 3HAIOT
MaTepHall, HO HE YCBOWIIM JIETaleH, MpU PEIICHUH I0MyCKal0T HETOYHOCTH, PEIIAIOT
TUTIOBBIC 3a1a4H.

Ouenka "He ynoBineTBoputTenabHO" ("2") BhICTaBAsE€TCA CTYJEHTAaM, KOTOPBIE HE 3HAIOT
3HAYUTENILHOM YacTH NPOrpaMMHOI0 MaTepHaia.
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IlepeueHnb TeM cooO1IeHN T, pedepaToB, T0KIATI0B

JJIS CAMOCTOSITEIbHOM PA0OTHI CTYIeHTOB
[Ipenen pynkuuu. Tunsl HeonpenenéHuocTe. CrnocoObl UX PACKPHITHSL.
HenpepbIlBHOCTH ()yHKLIUU B TOUKE.
HenpepbIiBHOCTH (DyHKLIMU HA OTPE3KE.
Touku pa3pbiBa G yHKUIHH.
[IpousBoanas ¢pyukuuu. E€ reomerprueckuil U Gpu3NUeCKuil CMBICI.
[IprmeHeHue npou3BOIHOM AJI UCCIeOBaHUS (YHKLIHH.
BoiBog hopMybl [u1sl TpUOAMKEHHBIX BBIYUCICHUH.
MeTo1bl BEIUKCIECHUS! HEONPEEIEHHOTO HHTETpaIa.
. MeTtoj 3aMeHbl IEpeMEHHON B HEONPEIeIEHHOM UHTETpaJie.
10 WNuTerpupoBaHue o 4acTsM B HEONPEIEIEHHOM UHTErpase.
11.Beruncienue miomajaei Guryp, uCrosib3yst onpeaeaEHHbIA HHTETpal.
12.HecoOcTBeHHBIN HHTETpaI.
13.0Omnpenenenus BEpOSITHOCTH COOBITHUS.
14. ®opMynbl KOMOMHATOPUKH.
15.TeopeMbl CIIOKEHUSI 1 YMHOKEHHUSI BEPOSITHOCTEN COOBITUI U X CIEACTBUS.
16.IloBTOpHBIE He3aBUCUMBIE UcTIBITaHus. Cxema bepHyiu.
17.Cny4aiinbie BeIMYHHBI.
18.JluckpeTHast ciryyaiiHasi BeJIMUMHA U €€ paclipeaesieHusl.
19.HenpepsiBHas citydaiiHas BEJIUYMHA U €€ pacipeeIeHHUs.
20.Bbp100poYHbIIl METOA B MATEMAaTHUYECKON CTaTUCTHUKE.
21.TlepBuynHas 00paboOTKa CTATUCTUYECKUX JIAHHBIX.
22.To4yeuHble U HHTEPBAJIbHBIC OLIEHKH.

CoNoOk~LWNE

KpuTtepuu ouenku:

Omnenka "otauyno"("5") BRICTABISIETCS CTYJ€HTaM ITyOOKO 1 MPOYHO YCBOWBIITUM
MIPOTPAMMHBIN MaTepHrall.

Ouenka "xopomo" ("4") BeICTaBIsIETCSA CTYIEHTaM, KOTOPbIE TTOKA3bIBAIOT TBEPbIC
3HaHUS MPOTPAMMHOr0 MaTepuaia, pellaoT 3a/1a4ud NPOrpaMMHOr0 MaTepuana.

Ouenka "ynoBnerBoputenbHo"("3") BeICTaBIsSE€TCA CTYI€HTaM, KOTOPBIE 3HAIOT
Marepuall, HO HE YCBOWIIM JIETAJICH, IPU PELICHUU JIOMYCKAaIOT HETOYHOCTH, PEIal0T
TUIIOBbBIE 3aa4H.

Ouenka "He ynoBneTBoputenabHO" ("2") BhICTaBAsIETCA CTYJEHTAM, KOTOPbIE HE 3HAIOT
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepHaia.
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IlepeyeHb BOPOCOB K cO0eceI0BAHUIO

[Honstue pynkunu. CnocoOsl 3a1aHust PYHKIIUH.
OcCHOBHBIE XapaKTEPUCTUKU (DYHKIIUH.

OcHoBHbIE 371€MEHTapHbIE (QYHKILIUU.

CnoxxHast QyHKIUS.

[Ipenen ¢pyHKIMM B TOUKE.

OIHOCTOPOHHUE TIPEIETBI.

[Ipenen ¢hyHkuuMM npu X crpemsieMcs K 06CKOHEYHOCTH.
OcHOBHBIE TEOPEMBI O Mpeenax.

PackpbiTue HeonpeaeneHHOCTe .

. IlepBbIli 1 BTOpOW 3aMedaTeabHbIN IIpeaes.

. HenpepbIBHOCTH ()YHKIINU B TOUKE.

. Touku pa3peiBa GyHKIIHH.

. 'eoMeTpuyecKkunii CMBICII TPOU3BOTHOM.

. CBs13b MEX/Ty HETIPEPBIBHOCTHIO U UGB (PEPEeHIIUPYEMOCTHIO.

. [Ipon3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUM.

. [IpaBuna nuddepenmpoBanusl.

. [IponsBogHas CIOKHOU (PYHKIIHH.

. IIpon3BOAHBIE BBICIIMX MOPSIKOB .

. JAuddepennman GyHKIuu.

. Ctaguu uccnenoBaHus QyHKIIUAM.

. DKCTpeMyMBbl, UHTEPBAJIBI BO3pACTaHUs U yObIBaHUS (PYHKITUH.
. Hanpasnenue Boimykiioctu rpaduka GyHKIIUH, TOYKH TTeperuoa.
. AcuMnToThl rpaduka GyHKIIHH,

. IleprooOpasHas 1 HeONpeACICHHBIN HHTErPal.

. CBolicTBa UHTErpasa.

. TaGnuiia HeoNpeAeIeHHBIX HHTETPAJIOB.

. CoiicTBa auddepeHimanos.

. MeToapl HHTErpUPOBAaHUS . METOJ PA3JIOKECHUS.

. MeToapl MHTErpUpPOBAHUS : METOJ 3aMEHBI IEPEMEHHOM.

. MeToapl MHTErpUPOBaHUS . METOJ UHTETPUPOBAHUS IO YACTSAM.
. OnpeneneHHbl HHTETpall, KaK MpeAea HHTErPabHOW CYMMBL.
. 'eoMeTpruyeCcKuil CMBICII ONPEIEIIEHHOTO HHTErpaa.

. ®opmymna Herotona — JleliOHuma.

. CBOICTBA ONpPENEIEHHOI0 UHTETpala.

. 3aMEHa IEPEMEHHOM B OIPE/ICIICHHOM UHTErpaJIe.

. IaTerpupoBanue 1o 4actsiM B ONPEAECIEHHOM UHTErpae.

. Beruucnenue momnaaen miockux Quryp.
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,
52,

Brrurciienne oobema Tenia BpalieHus .

OCHOBHBIE MOHATUS KOMOMHATOPUKU: PA3MELLEHUs, IEPECTAHOBKHU, COUETAHUS.
CrnydaitHbie COOBITUS U UX KJIACCU(PUKAIUS.

Omnepanuu HaJl COOBITHSIMU.

CBOWCTBO BEPOSTHOCTH.

Krnaccuueckas gopmyiia BEpOSITHOCTH.

CrarucTrueckas 1 reOMeTpuyecKasi BEpOSITHOCTH.

TeopeMa clI0)KeHUs BEPOSATHOCTEH .

Teopema yMHOKEHHSI BEPOSITHOCTEN. Y CIIOBHAsI BEPOSITHOCT.
dopMysia MOJIHON BEPOATHOCTH.

®opmyna baiieca.

®opmyina bepuyiu.

Acumnroruueckue GopMyJIbl.

Pacnipenenenne Ilyaccona.

CiydaiiHble BEJTUYUHBI.

53.luckperHas ciayyaiiHas BeTUYMHA U €€ 3aKOH pacipeiesICHusI.

54,
55.
56.
S7.

58.

OyHKIMA pacupeaeeHns] JUCKPETHON Cly4alHOW BEJIUYUHBL.
CBoiicTBa (pyHKIIMH pacpeesIeHusI.
Uucnosble XapaKTEpUCTUKU JUCKPETHOU CIIy4alHOM BEJIUYUHBI: MAaTEMAaTUYECKOE

OXHUIaHHC.

Yucnosbie XaApPaKTCPUCTHUKH ,III/ICerTHOﬁ cnyqaﬁﬂoﬁ BCIINMYUHBI: JUCIICPCHUA U

CPCOAHCC KBAAPATHYCCKOC OTKIIOHCHHUC.

3aKOHbI pacnpeesieHUs TUCKPETHOM CIydyailHON BEJIMUUHBI.

KpuTtepun ouenku:

Omnenka "otauyno"("5") BRICTABISIETCS CTYJ€HTaM ITyOOKO M MPOYHO YCBOWBIITUM
MIPOrpaMMHBI MaTepuall.

Ouenka "xopomo" ("4") BeIcTaBIsIETCSA CTYJI€HTaM, KOTOPbIE TTOKa3bIBAIOT TBEPbIC
3HaHUS MPOTPAMMHOr0 MaTepuaia, pellaoT 3a/1a4ud NPOrpaMMHOr0 MaTepuarna.

Ouenka "ynoBnerBoputenbHo"("3") BeICTaBIsSE€TCA CTYI€HTaM, KOTOPBIE 3HAIOT
Marepuall, HO HE YCBOWIIM JIETAJICH, IPU PELICHUU JIOMyCKAaIOT HETOYHOCTH, PEIal0T
TUIIOBBIE 3aa4H.

Ouenka "He ynoBineTBoputTenabHO" ("2") BhICTaBAsETCA CTYJEHTAM, KOTOPbIE HE 3HAIOT
3HAUYUTENILHOM YaCcTH MPOrPaMMHOI0 MaTepHaia.

CocraBurenb E.JI. lepurnazona

«

(mozmuce)

» 20
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