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1.001mme MoJI0KeHHu s

KOHTpOHBHO-OI_IGHO‘-IHBIC CpeacTBa MpeaHa3HauYCHbI IJIsI KOHTPOJISA U OLUCHKH 06pa3013a—

TCIIBbHBIX I[OCTI/I)KCHI/Iﬁ o6yqafomy1xc;1,

C0O0.01.06 MaremaTtuka.

OCBOMBILIUX HporpamMmy y4eOHON JUCIUIUIMHBI-

@DOHJ OLICHOYHBIX CPEACTB BKJIIOYAIOT KOHTPOJIbHO-OLIEHOUHBIE MaTe€pHallbl IJIsl IIPOBE-
JIEHUS TEKYLIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTalluu B (popMe dK3aMeHa.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOAMTCS B TEUCHHE CeMecTpa B (hopMe Nepruoiu-
YECKOT0 BHIOOPOYHOTO YCTHOTO OIPOCa U KOHTPOJIS 32 BBIMOJIHEHUEM 33JaHUI Ha MPaAKTUYECKUX

3aHATUAX.

2. Pe3yJbTaThl 0CBOEHHS M CHUILIHHBI, MOAJIeKAIIHE TPOBEPKe

Pe3yabTarsl 00yueHust
(ymMeHMs, 3HAHUS,
KOMIIETEHI[MH)

OcHoBHBIE TOKa3aTeJH
OLICHKH Pe3yJ1bTaTOB

®opMa KOHTPOJIS
U OLlCHUBAHUSA

B pesysnbrare u3ydeHus AMCHUILUIMHBI 00yYaIOIIUICS TOJKEH YMeTh:

BJIa/JIeTh METOJAMU JI0Ka3a-
TEIbCTB U aJITOPUTMOB pelle-
HUS, YMEHUE UX MPUMEHSTH,
MPOBOAUTH  JIOKA3aTeIbHbIE
pacCyXJIeHUsT B XOJle pelie-
HUS 3a/1a4;

BIaJICHHE MeTOoJaMH Jo0Ka3a-
TEJIbCTB U AJITOPUTMOB PEIICHUS;
YyMEHUE HMX MNPUMEHSTh, MPOBO-
JIUTh JOKa3aTeIbHbIE PacCykIe-
HUSA B XOJI€ pEIICHUS 33]1a4;

'Y crHbIl onpoc. Pemenue 3amauy.
BrImiotHEHIE pacyeTHOM pabo-
Tbl. [loaroroBka u 3ammura pe-
depaTta. MaremMaTrH4ecKuil qUK-
TaHT. TecTupoBaHue. JK3aMeH

BIIAJECTh CTAaHAAPTHBIMU IPH-
eMaMH pEIICHUs PallMOHalb-
HBbIX U UPPAaLUOHAJIBHBIX, M0-
Ka3aTEIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX  ypaB-
HEHWII U HEPABEHCTB, UX CH-
CTEM; HCIOJIb30BaHUE TOTO-
BbIX KOMIIBIOTEPHBIX IIPO-
CpaMM, B TOM YHUCJE IS T0-
MICKa IIyTHU PELICHUS U UIUIIO-
CTpALlMU PELICHUs YPaBHEHUI]
11 HEPaBEHCTB;

BJIAJICHAE CTaHJAPTHBIMU IIpHE-
MaMH pelIeHUs PaMOHAIbHBIX U
UPPALMOHAIBHBIX, I0Ka3aTellb-
HBIX, CTENECHHBIX, TPUTOHOMET-
pUYECKUX YpPaBHEHHM U Hepa-
BEHCTB, UX CHUCTEM; HCIIOJIb30Ba-
HUE TOTOBBIX KOMIIBIOTEPHBIX
[Iporpamm, B TOM YHCIE I I10-
UCKa IYTH pEIICHHA U HWIUIIO-
CTpallMU PEILICHUs YpPaBHEHUU U
HEPaBEHCTB;

'Y crHbIi onpoc. Pemenue 3amay.
BrimonHenue pacueTHoil pabo-
Tbl. [loaroroBka u 3ammura pe-
depara. MaremaTudeckuit
nukTaHT. TecTupoBaHue. JK3a-
MEH

BJIaJICTh OCHOBHBIMU MOHSATHU-
SIMH O TUIOCKMX W TPOCTpaH-
CTBEHHBIX  I'€OMETPUYECKUX
(urypax, ux OCHOBHBIX CBOH-
cTBax;  c(HOpMUPOBAHHOCTH
YMEHHUsl paclo3HaBaTh HA
yepTekax, MOJENAX U B pe-
QJIBHOM MHpPE TIeOMeTpHhye-
cKkue (Urypsl; NpPUMEHEHUE
M3YYEHHBIX CBOWCTB I'€OMET-
pudeckux ¢uryp u Gopmys
U1 pelIeHUs TeoMeTpuye-
CKUX 3aJad M 3a1a4 C Ipak-
TUYECKUM COZEpIKaHUEM;

BJIaJICHUE OCHOBHBIMHU TOHSTHSI-
MH O IUIOCKUX U MpPOCTpaH-
CTBEHHBIX T'€OMETPHUYECKUX (H-
rypax, X OCHOBHBIX CBOMCTBax;
dbopMHpOBaHHE yMEHHUS PacIio-
3HaBaTh Ha YepTekax, MOACIIX
U B PEATbHOM MHpPE T'€OMETpH-
geckue (QUrypbl; TPUMEHCHHE
U3YyYEHHBIX CBOMCTB T'€OMETPH-
yeckux Guryp u Qopmyn s
pelIeHNs TeOMETPUIECKUX 3a/1a4
U 3371a4 C MPaKTHUYECKUM COJEp-
KAHUEM;

'Y crHbii onpoc. Pemenue 3amauy.
BrimonHenue pacueTHoil pado-
Thl. [logroTroBka u 3amura pe-
dbepata. MaremarndecKuit
nukTaHT. TecTupoBaHue. JK3a-
MEH

HAXOJUTh U OLCHHUBATL BCPO-
ATHOCTU HACTYILICHUA COOBI-

HaXOXJICHUE U OLICHMBaHUE Be-
POSITHOCTH HACTYIUIEHUSI COOBI-

'Y crHbIi onpoc. Pemenue 3amauy.
BrimmotHeHIE pacueTHOM pabo-




TUH B NPOCTEHIIMX IIPAKTHU-
YECKMX CUTyallusiX U OCHOB-
HbIC XAPAKTEPUCTHKUA  CIIY-
UaiiHBIX BEIMYNH;

THA B IPOCTEUIIHUX IIPaKTHYE-
CKHX CHUTyalUsiX M OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHBbIX Be-
JINYHH;

Tbl. [loaroroBka u 3amura pe-
(depara. MaremaTudeckuit
MUKTaHT. TecTupoBaHue. JK3a-
MeH

BIaJI€Th HABBIKAMHU HCIIOJIb-
30BaHUS TOTOBBIX KOMIIBIO-
TEpHBIX IpOrpaMM IIpU pe-
[IICHUM 3a/1a4

BJIaJICHUE HABBIKAMU MCIIOJIbB30-
BAaHMS TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIPU PELIEHUN 3a1a4

Pemenue 3axau. Beimmosnnenue
[PAcYeTHOM pabOTHI.

B pe3ynbrare n3yueHus: AUCUMILINHBI 00y4aloluics JOKEH 3HATh:

c(OPMHPOBAHHOCTh  TpeJ-
CTaBJIECHUII 0 MaTeMaTHKE KaK
JaCTH MHUPOBOMKYJIBTYPHI U O
MecTe MaTeMaTHKH B COBpe-
MEHHOH MBUIN3AIUH, O CIIO-
co0ax ompcaHus Ha MaTeMa-

(dbopMupoBaHHE TIPEICTABICHUN
0 MaTeMaTHKe KaK 4aCTH MHpPO-
BOMKYJIBTYpPBl M O MECTE Mare-
MaTUKHA B COBPEMEHHOU ITUBUJIH-
3allMH, O croco0ax omucaHus Ha
MaTeMaTUYECKOM SI3bIKE SIBJIC-

YcrHblii onpoc. Pemienue 3amay.
BrimorHeHue pacueTHo# pado-
Tbl. [loaroroBka u 3amura pe-
(depata. MaremaTH4YeCKU TUK-
raHT. TecTupoBaHue. JK3aMeH

CTaBJICHUII O MaTeMaThde-
CKMX MOHATHIX KaK O BaXK-
HEeUIIHIX MaTEeMaTHYECKHUX
MOICIISIX, TTO3BOJISFOITIX
ONUCHIBATh U U3Y4YaTh PA3HbIEC
[IPOLECCHl U SIBJIEHUSI; TOHM-
MaHHE BO3MOXKHOCTH aKCHO-
MaTHYECKOTO MIOCTPOEHUS
MaTeMaTHYECKUX TEOPUl;

O MAaTeMaTU4YeCKUX IOHATUAX
KAaK O BaXHEHIINX MaTeMaTuye-
CKMX MOJECIAX, II03BOJISIOIINX
ONMCHIBATh M W3y4aTb pa3HbIC
IIPOLIECCHl U SBJICHUS; MOHUMa-
HHUE BO3MOXHOCTH aKCHOMAaTHU-
YECKOr0 IOCTPOEHUSI MaTeMaTH-
YECKUX TEOPHUH;

TUYECKOM  S3BIKE  SIBJICHUH| HUU peajbHOIO MHUDPA;
[PEAIBHOTO MUPA;
copMupoBaHHOCTb  Ipef-| GopMHUpOBaHME IpeACTaBICHUN [YCTHBIN onpoc. Pemenue 3amay.

BrirorHeHue pacueTHo# pado-
Tbl. [loaroroBka u 3amura pe-
(dhepata. MaremMaTH4YeCKU TUK-
raHT. TecTupoBaHue. JK3aMeH

chOPMUPOBAHHOCTh  TpE/-
cTaBIeHUII 00 OCHOBHBIX IIO-
HATHSIX, UOEIX U METOIaX Ma-
TEMaTHYECKOTO aHaIN3a;

dhopMHUpOBaHKE TPEACTABICHHUI
06 OCHOBHBIX ITOHATUAX, UACAX U
METOJIaX MAaTeMaTU4YeCKOTo aHa-
TM3a;

Y crHbIil onpoc. Pemienue 3amay.
Brinonnenue pacueTHoil pabdo-
Tbl. [loaroToBka u 3ammura pe-
(depara. MareMaTu4ecKuit TUK-
ranT. TecTupoBanue. JK3aMeH

c(OPMHPOBAHHOCTh  Tpel-
CTaBJICHUM O IIpoleccax H
SIBJICHUSIX, HMMEIOIINUX BEPO-
[ITHOCTHBIN XapakTep, O CTa-
TUCTUYECKMX 3aKOHOMEPHO-
CTSX B peaTbHOM MHpE, 00
OCHOBHBIX IOHSTHSIX 3JIEMEH-
TAPHOW TEOPUU BEPOSITHOCTEN

(dbopMupoBaHHE TIPEICTABICHUI
O Tpoleccax U SBICHHIX, UMe-
IOIIUX BEPOATHOCTHBIM Xapak-
TEp, O CTATUCTUYECKUX 3aKOHO-
MEPHOCTSIX B pealbHOM MHUpE, 00
OCHOBHBIX TMOHSTHUSX JJIEMEH-
TapHOM TEOPUU BEPOSITHOCTEU

YcrHblii onpoc. Pemenue 3amay.
BrimorHeHne pacueTHo# pado-
Tbl. [loaroroBka u 3ammura pe-
(dbepata. MaremMaTH4YeCKU TUK-
raHT. TecTupoBanue. JK3aMeH

3. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHAJbI TEKYLIEr0 KOHTPOJISI

3.1. Ilepuoauyeckuii NMCbMEHHbIN/YCTHBIH ONPOC

Bapuanr 1

1) CnoxuTh KOMIIJIEKCHBIC YHCIIA:

2) BeiuecTh KOMIUIEKCHBIC YHCTIA!

IIpumep KOHTPOJILHOI padoOTHI

Z4 =
7 1, 3 1,

z, =—-—=iz,==-—=]
1 g g¥%2 g g"

—0,6 + 0,2i; z, = —0,4 — 0,5i;




3) YMHOKHUTH KOMIUIEKCHBIE UHCIa: Zy = 2 — 342, = —4 + ;
4) Pa3menuth KOMIUIEKCHBIE YHCTa: Z3 = 3 — 242, = 1 + 3i;

5) BerauciauTs: iT+iS+ i3+ i
Bapuant 2
1) CnoxuTh KOMIUIEKCHBIE Yncna: Z; = —3,6 + 0,2i;z, = —1,4 — 0,2i;

2) BeluecTh KOMILICKCHBIC YHCIA:Z4 = 4 — 2i; 2, = 3 + 8

3) VMHOKHUTH KOMIUIEKCHBIC uncna: Zy = —1 + 6i;z, = 6 — 3i;
4) Pa3nennuTh KOMIUIEKCHBIC YHCNIa:Zy = 3 — 2i;Z, = 1 + 3§

5) Beruncmuts: i° X i¥ X i?

Kpurtepun onenkn:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYAECHTY, €CIIM BEPHO PELINT 5 3aJaHU;

- OLIEHKA «XOpOILI0» BBICTABIIAETCS CTYAEHTY, €CJIM BEPHO PELIUT 4 3aJaHUS;

- OLIEHKA «yJ0BJIETBOPUTEIILHOY BBICTABIISACTCS CTYIEHTY, €CIIM BEPHO PEIINT 3 3aJaHus;

- OIICHKA «HCYAOBJICTBOPUTCIbHO» BBICTABIACTCA CTYACHTY, €CJIM OH BEPHO PCIIHUT MCHCC 3 3a-
JTaHUN

IIpumep ycTHOrO ompoca.
OTBeTUTH Ha BOIIPOCHL:
Omnpenenenue abCOMIOTHOM MOTPEITHOCTH.
Onpenenenne rpaHuLIbl A0COMIOTHOM MOTPEUTHOCTH
OnpeneneHre OTHOCUTENbHON MOTPEITHOCTH
Omnpenenenne rpaHuIbl OTHOCUTENIBHOM MOIPEIIHOCTH
[TpaBuiI0 OKpyTIIEHUE C HEAOCTATKOM, C U30BITKOM, C HAUMEHBIIEH MOTPEIHOCTHIO
[TpaBuio croxeHus NPUOIMKEHHBIX 3HAYEHUH Yuclia
ITpaBui0 BIUMTAHUS TPUOIMKEHHBIX 3HAUYCHUN YnCIa
[TpaBuso yMHOXKEHUS TPHOIMKEHHBIX 3HAYSHUH YuCIia
. IlpaBuio nenenHus npuOIMKEHHBIX 3HAYCHUH YHCa
KpnTepnn OLICHKH:
- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYAEHTY, €CIIM OH C(POpMyIUpPYET 5 OTBETOB HA BONPOCHI;
- OIICHKA «XOPOLIO» BBICTABISAETCS CTYJCHTY, €CJIU OH COPMYIUPYET 4 OTBETOB Ha BOIPOCHI;
- OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIM OH c(hOopMyIHpyeT OTBETa Ha
BOIIPOCHI;
- OLICHKA «HEYJIOBJIETBOPUTEIBLHO» BBICTABIISIETCS CTYACHTY, €CIIU OH chopMyIupyeT MeHee 3
OTBETOB Ha BOIIPOCHI.

R R

[Ipumep MaTeMaTH4eCKOr0 TUKTAHTA
OTBeTHUTH HA BONIPOCHI 10 BapHaHTaM MUCbMEHHO.
Bapuanr 1
1. IIpencrasbte yron 740° B Buze a° + 360°n , rae n — uenoe uucio, 0<a<180°.
2. Touka Psy° — KOHeYHas To4Ka moBopora Ha 50°. Haiiure HauMeHbIIee 1o MO0 3HAUCHUE
yrina 3, Toukn Py, KOTOpast MOIy9aeTcst U3 TOUKH Ps)’ CHMMETpHel OTHOCHTEIBHO OCH
OpJIMHAT.
3. IlepeBeaure yron 150° u3 rpaaycHOl MePHI B paUaHHYIO.
4. IlepeBenure yroa 1 25p u3 paI[I/IaHHOI/I MEpBI B IPalyCHYIO.
5. 3anuumTe paBeHCTBO . 2—.

6. 3anumute Gopmyny [IEPeX0Jia OT pajuaH K rpajycam.

7. 3anuiuTe 3HaYeHue sm —

Bapuanr 2

1. IIpencrasere yron —710° B Buze a® + 360°n , rae n — uenoe uncio, 0<a<180°.

2. Touka Psy° — KOHeYHas To4Ka moBopora Ha 50°. Haiiure HauMeHbIIee 1o MO0 3HAUCHUE
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yrina 3, Toukn Py, KOTOpast MONy4aeTcst U3 TOUYKH Ps)’ CHMMETpHel OTHOCHTEIBHO OCH abCIucc.
3. lepesenure yroa 135° u3 rpamycHoii MepBI B paJAHaHHYIO.
4. Ilepesenute yroua 2,5p I/I3 pa,I[I/IaHHOI/I MEpHI B IPayCHYIO.

5. 3anuimmuTe paBeHCTRBO. .. ;.

6. 3anumute Gopmyny [IEPEX0Ja OT pajuaH K Ipajycam.
7. 3anUIINTE 3HAYEHUECOS Z

Kputepun onenkn:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYAEHTY, €CIIM BEPHO PELINT 7 3aJaHU;

- OLIEHKA «XOpOILI0)» BBICTABIIAETCS CTYJEHTY, €CJIM BEPHO PEIIUT 6 3aaHuil;

- OLIEHKA «yJ0BJIETBOPUTEIIBHOY BBICTABIISAETCS CTYIEHTY, €CIIM BEPHO PEIIUT 4 3aaHus;

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYJEHTY, €CJIM OH BEPHO PEIINUT MEHee 4 3a-
JTaHUN

3.2 Ilpumep TeCcTOBBIX 3a1aHUI

OTBeTUTH Ha BOIIPOCHI TECTA.
1. Beipa3urte B paguaHHONW Mepe BETUYUHBI YTIIOB:

I 60° Il 45°
10° 20°
750 -120°
225° 300°
7220° 4500°
2. BeIpa3uTte B rpalyCHON Mepe BETUYHHBI YIJIOB!
1 Vs II T
6 2
Iz K
18 36
1z O
4
T T
720 540
3. B KaKkol 4eTBEPTHU PACMIONOKEH YTOJI o , ECIU:
I a =298" 1 a =717°
a =T72° a =113
2 177
a =—— o =———
7 7
9 4
a=-— Q=
8 9
4. YKaxuTe TOJIOKEHNE TOUEK, N300pa3uB X HA CAMHUIHOU OKPY>KHOCTH.
I I
AT Az
4 6
B( 2« B (_ 5z j
-5 .




C 1750 C1950

D(s) D(-14)

Kpurepun onenkn:

- OIIEHKA «OTJIUYHO» BBICTABIISECTCS CTYAEHTY, €CJIM BepHO pemuT 10 3amanuii;

- OLICHKA «XOPOIII0» BBICTaBJISETCS CTYACHTY, €CJIM BEPHO PEIIUT 7 3aJJaHul;

- OLIEHKA «YAOBJIETBOPUTEIHHO)» BBICTABIISIETCS CTYACHTY, €CJIM BEPHO PEIINT 4 3a/1aHuS;

- OICHKA «HCYAOBJCTBOPUTCIbHO» BBICTABJIIACTCA CTYACHTY, €CJIM OH BEPHO PCIIUT MCHEC 4 3a-
JTaHUi

3.3. OneHka BBINOJHEHHBIX NPAKTHYECKUX padoT
IIpuMepHoenpaKkTHYeCKOe3aJaHHE

BbIoTHUTE pacyeTHyI0 paboTy MO BapHaHTaM.
B pe3ynbrare naMepeHuii Kakoi-To BETMYMHBI IIOJIYUYEHBI CIEAYIOIINE PE3YAbTaThl. 3aJaHUE:

1. CocTaBUTh BapHallMOHHBIN PS/I.

2. OnpeaenuTs SMIOMPUUECKYIO pyHKIMIO pacnpeaenenus. [loctpouts ee rpaduk.

3. IlocTpoUTh MOJIUTOHBI YACTOT UM OTHOCHUTEIBHBIX 4acTOT. CenaTh BBIBOJ O 3aKOHE pacIpe-
JIEJIEHUS N3y4aeMOI BEINUUHBI.
4. HaiiTh 4MCIIOBBIE XapAaKTEPUCTUKHU U3y4aEMOW BEITUYMHBI.
5. Haiitu Mozy, MeaiiaHy BBIOOPKH.
6. HaiiTu To4yeuHblE OLIEHKHM MAaT€MAaTHYECKOTO OXXHUIAHMS, TUCIEPCUH, CPEIHETO KBajgpaTHye-
CKOI'0 OTKJIOHEHUS U3y4aeMOM CIIy4aiiHOW BEJIMUUHBI.

7. HaliTh MHTEPBAJIBHYIO OLIEHKY MaTEeMaTUYECKOTO OKUJIAaHUS C IOBEPUTEIHHON BEPOATHOCTHIO
0,95.

BapuanTt 1
4,1 4,2 4,3 4,1 4,0
4,2 4,2 3,9 4,4 4,2
4,0 4,3 4,1 4,3 4,5
4,2 4,2 4,4 4,0 4,2
4,5 4,1 4,3 4,2 4,4
Bapuanr 2
4,1 4,2 4,3 4,1 4,0
4,2 4,2 3.9 4.4 4,2
4,0 4,3 4,1 4,3 4,5
4,2 4,2 4.4 4,0 4,2
4,5 4,1 4,3 4,2 4,4

Kpurepun onenkmn:

- OLICHKA «OTJINYHO» BBICTABIISIETCS CTYACHTY, €CIIM BEPHO PELINT 7 3aJlaHHii;

- OLIEHKA «XOpOILI0» BBICTABIISIETCA CTYJIEHTY, €CJIM BEPHO PELIUT 5-6 3a1aHuil;

- OLICHKA «YAOBJIETBOPUTEIIBHOY BBICTABIISAETCS CTYJIEHTY, €CIIM BEPHO PEIIUT 4 3aaHNUs;

- OIICHKA «HCYAOBJICTBOPUTCIBbHO» BBICTABIIACTCA CTYACHTY, €CJIX OH PCHIUT MCHCC 4 Bal[aHI/Iﬁ

O1eHKa BBIMOJIHEHHBIX TPAKTUYECKUX PaOOT MPOBOAUTCS.
- Ha3aHATHU-
x(OTpoc,pereHre3anay, 1e0Basur pa,KpyriibliicToI, TECTUPOBAHNE(TUCbMEHHOCHIMKOMITBIOTEPH
0€), OTBETHI (IIMCbMEHHBIE WJIM YCTHBIE) HA TEOPETUUECKHUE BOIPOCHI, peIlIeHHE MPaKTUYECKUX3a-
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JIaYMBBINIOTHEHNE3a/IJaHNITHANPaK THYECKOM3aH A TUH, BBHITIOJIHEHUEKOHTPOIbHBIXpaloT;
- TOpe3yabTaTaMBBINOTHCHUSIHH IUBU Ty TbHBIX 38 JaHU;
- TOope3yJabTaTaMIPOBEPKUKAYECTBAKOHCIIEKTOBIEKIINMA, pa00unXTeTpaAeMMMHBIXMATEPHAIIOB;

Ouenka 3a cemecTp
CeMecTpoBasi OIleHKa OMpeesieTcss Kak OKPYTICHHOE JI0 IEJIOT0 YUClia cpeiHee apudme-
THYECKOE OI[EHOK TEKYIIETO KOHTPOJIS, TOJIYYCHHBIX B TCUCHUE CEMECTpA.

4. KOHTPOJIbHO-0LICHOYHBIe MaTePHAJIbI JJIsl IPOMEKYTOYHOM aTTecTalnu

VYuebnsim ranom no gucuuiumae CO0.01.06 Marematuka npeaycMOTpeHa IpOMexKy-
TOYHas aTrTecTanus B popme 3K3aMeHa.

4.1. 3axanne NPoOMe;KyTOYHOI0 KOHTPOJIsI

[Tpumep sK3aMeHAIMOHHOTO OMTeTa

MUHHCTEPCTBO CEJIBCKOI'O XO3IMCTBA POCCUMCKOM OEEPALIMU
JIEMAPTAMEHTHA YYHO-TEXHOJIOI' MUYECKOM ITOJIMTUKHMY OBPA3OBAHU S
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE
YUYPEXJEHWE BBICHIET'O OBPA3OBAHU A
«JOHCKOM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
(®I'bOY BO [louckoit 'AY)

JIoHCKOM arpapHbIi KOJUIEIK

Kadenpa "EcTecTBeHHOHAYYHBIX TUCIUIUIAH" YTBepKI€HO Ha 3acCeTaHUU
Hucuunmuna: CO0O.01.06 MaremaTtuka Kadenpsl, IPOTOKOI
Noe or" " 20 r.

Hanpasnenue noarorosku: 35.02.05 Aeponomus

buner Ne 1
3AJZIAHHUE 1 (o6s13aTenpHOE, OLIEHUBACTCS KaK YIOBICTBOPSIOIICE MUHUMAIHLHOMY YPOBHIO 00-
pa3oBaHUs COCTOUT U3 7 BOIPOCOB).

1.Borunciure ¥32+ Y-8
3 5

55
2. CpaBHuTbh uncna | — | u| —
7 7

3.Haiitu kopens ypaBHenus logs(x+5) =3
4.TlepeBeauTe U3 rpalyCHON B paJIuaHHYIO MEPY: 14.,8% 70,28°
5. Pemmth ypaBHenue ¥19 —3x =5

10x -2

6. Haiitu npenen pyHkuun lim1
=

7. Haiitu momans chepsl, ecnu paguyc chepsl paBeH 8 IM.

3AJIAHUE 2 (momonHUTENBHOE, OLIEHUBACTCS JIOMOIHUTENIBHO B 1 Oaljl MPU BBHIMOHEHUHU 1-T0
3aJIaHMsI COCTOUT U3 2 BOTIPOCOB)

1. Beryucinte 1093(2139 %) + 3093(1 — tg* %)_1

2.Peumnte ypaBHeHue tg°x — 3tgx — 4 =0

3AJIAHUE 3 (ycnoxHeHHOE, OLICHUBACTCS TIPH BBIMTOJIHEHUH TIEPBBIX JBYX KaK OTJIMYHBIN pe-
3yJlbTaT COCTOUT U3 1 Bompoca)




cos2x

1. JIoKaKnuTe TOKIECTBO =ctg(n+x)—1

sinxcosx +sin® x

Kpurepun oneHku:

- OIICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIIIOJIHACT 3 3aJaHud,

- OIICHKA «XOpOILIO»BHICTABIISIETCS CTY/IEHTY, €CJIM OH BBINONHSET | U 2 3a1aHue;

- OIICHKAa «YHAOBJICTBOPUTCIIbHO» BBICTABJIACTCA CTYACHTY, CCJIM OH BBIIIOJHACT 3aJaHUC 1,

- OLIEHKA «HEYIOBJIETBOPUTEIHHOY» BHICTABIISETCS CTYACHTY, €CJIM OH HE BBITIOJIHSAET HU OJHO-
T'0 3aJaHUA.

[IpenomaBaTens 3aB. xadenpoit
(monmucsk) (®UO) (moamucek)

(PUO)

TecToBble 3a1aHNs AJI51 MPOMEKYTOYHOI0 KOHTPOJIS
3aoanusa 3aKpvimo2o muna

1. MHOKeCcTBO - 3TO
1. CoBOKymHOCTH OOBEKTOB
2. CIMIIKOM MHOTO
3. CoBOKyNHOCTb 00BEKTOB, 00bEAMHEHHBIX 110 HEKOTOPOMY IIPU3HAKY
4. COBOKYITHOCTh OOBEKTOB, 00JIaTAFOIINX CBOMCTBAMU

Ilpasunvruviti omseem: 3

2. Yka:KuTe BepHbIe YTBEpPKICeHHUS

1. Ilpu omepauusix Ha YHUCIOBBIX MHOXKECTBaX 3a YHUBEPCAJIbHOE MHOKECTBO OepyT
MHOECTBO IIEJIBIX YHCET

2. MHOeCcTBO YETHBIX YHCEII -3TO CYETHOE MHOXKECTBO

3. Ilepeceuenue AByX MHOXECTB BCETJa HE MYCTO

4. OcHOBHBIC OTEpaIMK HAJl MHOXXECTBAMH: TIepeceueHue, 00beIMHEHUE, PAa3HOCTh, CHM-
MeTpHUYecKas pa3HOCTh

5. Ilyctoe MHOKECTBO- 3TO KOHEYHOE MHOKECTBO

IIpasunvnuviti omeem: 2,4, 5

3. CHHYCOM OCTPOIO YIJIa NPSIMOYI0JIbHOIO TPEYroJIbHUKA HAa3bIBACTCS:
1. OTHOIIEHNE TPOTUBOJIEKAILETO KaTeTa K IPUIIEKALLEMY

2. OTHolIEHNE NPUIIEKAIIETO KaTeTa K TUIIOTEHY3€e

3. OTHoOIIEHNE TUIIOTEHY3bI K IPUIIEXKAILIEMY KaTeTy

4. OTHollIEHNE IPOTUBOJIEKAILETO KaTeTa K THIIOTEHY3€
Ilpasunvhuiii omeem: 4

4. YcTaHOBHTE COOTBETCTBHE
1. paurioHaIbHOE YpaBHEHUE  a.

. X
sin— =0,5.
2. MppalMOHAILHOE YPABHEHHUE; 0. 3




9

x2—16
3. TPUTOHOMETPUYECKOE YpaBHEHHUE. B.
IIpasunvnoii omeem: 1-6, 2-a, 3-6

= 1.

5. JocTtaTouHbIM ycjaoBueM yobiBaHus pynkuum f(x) siBasieres ....
1. £'(x)>0;
2. f'(x)<0;
3. £"(x)>0;
4. £"(x)<0;

IIpasunvnuiti omeem: 2

3aoanus omKpouImMo20 muna

1. Halinute npon3BoaHy10 PyHKIMH Y=tg(X) 6 mouke x=0.
IIpasunvhuiti omeem:1

7 =8.

’%
2. Haiiute KOpeHb ypaBHeHnﬂ(x -1
Ilpasunvruviti omeem: 3

3.HaiiTn npon3BoAHYIO 3a1aHHON PyHKIMH y =4x +e—sinx

IIpasunvHoiti omeem: 4 —cosx

4.BeposITHOCTD JIHOO0T0 COOBITHA €CTh HEOTPHUIATEIbHOE YHCJI0, He MPEBOCXOosilee YHCIa

Ilpasunvnoiti omeem: 1
S5.Heonpenenénuplii uHTErpas pyakuum f(x) = 2sinx umeetr BUJ .
IIpasunvnoiti omeem: —2cosx + C

6. B ypue 200 ousieroB. 3 Hux 10 BHIMrpbIIIHBIX. BepoATHOCTH TOr0, YTO NEPBbI BHIHY-
ThIi OMJIET OKAKETCSl BHIMTPBIIIHBIM, PABHA .

Ilpasunvnwviti omseem: 0,05

(432% —568?%) : 1000.

7. Hailinure 3HaYeHH e BbIPAKEHUSA
Ilpasunvnuiti omeem: -136

8. BepoATHOCTDH TOr0, YTO HOBasl IIAPUKOBAasl Py4YKa MHUIIET IVIOX0 /1M BOBCE He MHILET,
paBHa 0,21. IlokynareJnb, He I1945, 0epéT 0IHY INAPUKOBYIO PYUYKY U3 KopoOku. Haiinure
BEPOSITHOCTH TOI'0, YTO 3TA PY4YKA MUIIET XOPOILO.

Ilpasunvruviti omseem: 0,79

9. Inddepennuan oT HeonpeaeJeHHOI0 MHTErPAJia PaBeH MOAbIHTErPaJbHOMY




Hpa@uﬂbl—lblﬁ omeeni. 6blpAaAdNCERUIO

10. BepoATHOCTB TOT0, YTO POU30IiAET OHO U3 IBYX HECOBMECTHBIX COOBITHII, paBHA
BEPOSITHOCTE ITUX COOBITHIA.

Ilpasunvruiti omeem: cymme
11. Toukn MakCMMyMa 1 MUHUMYMA (PYHKIMH HA3BIBAIOTCH TOUYKAMU .

Ilpasunvruviii omeem: sxkcmpemyma

12. HaiiguTe KopeHb ypaBHeHml1 +8(3x+7)=9.

Ilpasunvnuviii omeem: -2

13. BeposiTHOCTB TOr0, YTO B CJIy4allHbII MOMEHT BPEMEHHU TeMIlepaTypa TeJia 310p0BOro
YyeJIOBeKa oKaskercs: Huke yeM 36,8 °C, pana 0,81. Hajligute BeposiTHOCTH TOT0, YTO B
cJIy4yailHbIii MOMEHT BPeMeHH Y 3/10POBOIr0 4ejI0BeKa Temieparypa okasxkercs 36,8 °C wiu
BbILIIE.

IIpasunvhuiti omeem: 0,19

14. B tpeyronsuuke ABCAC = BC = 25,AB = 40 HajigureSInA.

IIpasunvruii omeem: 0,6

15.CoBoKynHOCTB Bcex NepBo0o0pa3HbIX PYHKIHMH Y =f(Xx) Ha3bIBaeTcs

Hpa@uﬂbl—lblﬁ omeeni. HQOI’lpeaeJZeHHblM uHmezcpajiom

Bonpocsl Kk 3k3ameHy
Bonpoc MNel.
Jaiime onpedenenun: a) KOpHA CMeEneHu n U3 YUc1a a; 6) apugmemuuecko20 KOpHa cmene-
HU N U3 HEOMPUUAMENbHO20 YUCIA a.

Omeem.

KopuemM crenenu n (n = 2; 3; 4; ...) U3 YHcJIA @ HA3BIBA-
eTcsd YHCJIO0, N-A CTelleHb KOTOPOro paBHAa d.

KopeHb BTOpPO# cTelleHHM HHAYE HA3LIBAETCS KBAaIpaT-
HEBEIM, TPeThell — KyOMUYecKUM.

ApudmMernuyecKuM KOPHEM CTEIIeHU 1L U3 HeOTPUIATE I b-
HOTO YMCJIA @ HA3BIBAETCS TAKOE HEOTPHUIATENLHOE UU-
CJI0, n-A cTelleHb KOTOPOro pPaBHA d.

O6o3HaueHme Q/a_ HCIIOJIb3YeTCA AJIA apu(MeTHUIeCKOro
KOPHSA YETHOH CTENeHU U AJII KOPHA HEUYETHOHN CTeHeHU.

m
ITo onpenenernuro a™ =\a™, rmea <0; m e Z; n < N.
3aoauu.
1. BbIUHCJIHTD.

10



a)3"-32%,6)53%:5°6
Pewenue.

a) 37-32=372=3%=243;

6) 53 :506=536=53=125

2. BbINOJHUTH NPe0OPa30BaAHUA.

a) ¥3 - 4/432; 6) 3—%

Pewenue.
a) 434432 =43 421 .33 421 .31 _2.3-6;
27 {27 3

e
125 3125 5
IIpencTaBUTEL B BUIE CTEIEHH:
3/ 5[ 2 .7[.3
3. IlpeacTaBUTh B BH/E CTEIEHH. Y Rx? : Un®,
Pewenue.

3 1 2 3 32

1 2
5 7 P = PR Tor
\S/x Rla? Ux =x3 x5 1 xT =x35 7 = x105,

Bonpoc Ne2.
Kakue ceéoiicmea y kopusa cmenenu n u3 uucia a?

Omeem. .
(4a)" = a;

Ya" =a, eciu n wHeuérHo; ¥a" =lal, ecrm n uérHO
(x| = —x, ectn x < 0; |x| = x, ecim x < 0);

ta -%b = Yab;
Ya

\/_—n%, rae a < 0, b > 0 opu uétaom n; b # 0 mpu
Vb

HEUYETHOM 1}
k
(¥a)" =¥a*;
nkfamk :’{/a_m (a<0; ke N)

3aoauu.
1. BBIYHCIHNTE.

B

Pewenue.

SRR =
3) U2 28 8’

2. Yopocrurs.

(x§ )3 : (xyﬁ)%.

Pewenue.

11



6 4 11 7
2 1 26 1 1 )
( _)5 613 —— = 6-— x5 x5 3 x15
x3) (xy®)3 =x35:\x2.y 3)= = = .
1 2 2
3 .2 y Yy
xs -y

3. BrimecTu MHOKHTEIDL U3-TI0X 3H£1Ka KOPHS.
4
a) V37 ; 6) V45

Pewenue.
a) 437 = 43¢ .33 — 3433 — 3427,
6) V45 =95 =35

Bonpoc Ne3.

Jlaiime onpeodenenusn: nozapugpma uucna b no ocnosanuro a, decamuynozo nozapugma u
HamypanbHo2o 102apugma.

Omeem.
Ilyers a > 0; b > 0, npuuém a # 1.

Jlorapudgmom uducia b 10 OCHOBAHUIO @ HA3bIBaeTCdA Ta-
KOe 4HCJIO ¢, 4TO a® = b:

¢ =log, b, ectu a° = b.

HecaruunbiM Jiorapudmom Ha3biBaeTcA Jiorapudm o
ocHoBaHuio 10:

c=1g b, ecnu 10° = b.
HarypanssbiM JorapudMoM Ha3bIBaeTcs Jorapugm mo
OCHOBaHMIO €, I'le YHucJo e =~ 2,718:
¢ =In b, ecsu e = b.
3agaun.
1. BBIYHCIHUTB.

log, 64 — 310gl 27
3
Pewenue.

-3
a) 64 = 25; smauur, log, 64 = 6; 27 —[%) :
sHauwur, log; 27 = -3;

3
log, 64 —310g1 27T=6-3-(-3)=156
3
2. BoiumciauTrb.

410g2 3
Pewenue.
2
410g23 — (22)10g2 3 _ (22)'0222 3 — 32 =9,

3. Bburumcaurts

log, ‘\/E

Pewenue.
19 1
log, V2 = log,: 22 = rh log, 22 =

Do | =

Do | =
|

12



Bonpoc Ned.
Kaxue ceoiicmea nozapughma évt 3naeme?
Omeem.
OcHoBHOe JIoraprudMUUYECcKoe TONKAECTBO:
a'*éab = p,

JlorapugM npousBegeHnsa, YACTHOIO, CTEIIEHH, KOPHS:

log,(bc) = log, b + log, c;
b
log, — =log,b-log, c;
c
log, b” = p - log, b;
1
log, ¥b = — -log, b;
p
1
log , b=—"-log,b;
p
logap b? =log, b; logap a? = 2.
P

3aoauu.
1. BpluHCcINTH

log,, 8 + log,, 3 + log,, 6.

Pewenue.

log,, 8 + log,, 3 + log,, 6 = log,,(8 - 3 -

= log12 144 = 2.
2. Buruucauthb

log; 54 — log; 6.
3 3

Pewenue.
H4

logl 54—10g16 ZIOgEleogl 9=-2.

3 3 3 3
3. Bburumcaurs.

long ¥25.

Pewenue.
1

6)

1
log\/g%:log%255:2-log5255 —2-%-log525—

5

_2 .9 4
5 5
Bonpoc Nes.
Jaitme onpedenenusn cunyca u KOCUHyca ocmpoz2o y2ia.
Omeem.
IIpamoyroasubiii TpeyroasHuE ABC — TpeyrojLHUK,

B KOTOPOM OAuH yroJ paBeH 90°

13



B C
Cunycom ocTporo yria A B INPAMOYIOJILHOM TPEYIrOJib-
HHUKe HAa3bIBaeTCs OTHOIIEHHE IPOTHBOJIEKAIIEr0 KaTeTa

K TUIIOTEHY3e:
. BC
sin /A = —.
AC
Kocuaycom ocrporo yraia A B IPAMOYTrOJBHOM Tpe-
YrOJIbHUKE HA3BIBAETCSA OTHOIICHHE IPHJIEKAIIEero Ka-

TeTa K I'HIOTeHy3e:

AB
cos A = —,
AC

3aoauu.
1. Ynpocturs.

2 + cos? a — 2 sin? a.

Pewenue.

2+ cos?2a—2sinZa=
=2+cos?a—2(1 —cos?a)=
=2+cos?2a -2+ 2cos?a=3cos?a.

2. HM3BecTHO, YTO
37
cos a = 0,8; — < a < 2m.
2
Haitru: sin a; tg a; ctg a.

Pewenue.
ITockoneky yroxa o jexxut B IV uerBepTH,

sina <0,
sina = -1 —cos® a = —/1 - 0,64 = -0, 6;
sin a 0,6 3 1 4
tgo = = - =-——;ctga=—=-—.
cos o 0,8 4 tga 3

3. BuIYMCIUTH:

10x 3n . om
cos — -ctg— —sin —.
3 4 6

Pewenue.

ITo opmysam npuBeseHHA:

10n 3t . 5m
cos — -ctg — —sin— =
3 4 6

T T . T
:cos(n+2n+—]-ctg[n——]—sm(rc——] =
3 4 6

T T . Tt T T . T
——cos-(—ctg)—sm—cos-ctg—sm—
3 6 4 6

4 3
_1y 1
2 2
Bonpoc Neé.

ﬂaﬁme onpe()eﬂemm Mmamn2eénca U KOmaHzenca ocmpozo y2ia u onpe()eﬂemm mpuzoHomem-

14



puuecKkux yynKyuii yucna x.

Omeem.
IIpamoyronpublii TpeyronrbHUuKk ABC — TpeyroJibHUK,
B KOTOPOM OJUH yroj pasexn 90°

A

B C

TaHreHcoM yria A B IpAMOYTOJBHOM TPEYToJbHUKe Ha-
3BIBAETCS OTHOIIEHVE IIPOTHUBOJIEIKAIIEr0 KaTeTa K IPH-
JIeIKAIEMY:
tg LA = E
AB
KoraHreHcom yria A B IIPAMOYIOJIBHOM TPEYIrOJIbLHUKE
Ha3bIBaeTCsA OTHOIIEHHWe IIPUJIEKAIIero KaTeTa K IIPO-
THUBOJIEXKAILIEMY
ctg ZA = 2
BC
Cunycom (KOCHMHYyCOM, TaHT€HCOM, KOTAHI€HCOM) YU-
cJa X Ha3bIBaeTcs CUHYC (KOCHUHYC, TAHTe€HC, KOTAHTeHC)
yIrJja, paBHOrO X pajuaH.
3aoauu.

1. H3BecTHO, UTO

tg a = —2; g<a < n. Haiitu:

sin a; cos o; ctg a.

Pewenue.
1 1
ctgo=——=-—;1+tg°a = ——;
tga 2 cos” a
12 =1+4=35; (:0‘5,2(1:l ;
cos” o 5
SinZOLZI—COSE(x:l—l:é'
5 5
ITockoneKy yroan o jexut Bo II uerBepTH, sin a > 0;
cos a < 0.
3HaUHT, sin o = i = ﬁ cos o = _L = _ﬁ
L \/— 5 » \/g 5 .

2. YOpocTuTh BhIpasKeHHE:
tg(n — a) — cos(a — ) + ctg [577[ — OLJ.

Pewenue.

15



tg(n — a) — cos(a — ) + ctg (52_n - OLJ -

=—tga+cosa+ctg[2n+g—aj=

=—tga+cosa+ctg[g—ajz

=—-tga+cosa+tga=cosa
3. BpIYHCIHTH:
cos 74° - cos 14° + sin 74° - sin 14°;
Pewenue.
cos 74° - cos 14° + sin 74° - sin 14° =

1
= cos(74° — 14°) = cos 60° = 3

Bonpoc Ne7.

Hanuwiume ¢hopmynwl cunyca, KoCuHyca u man2eHca Cymmol 08yxX y2106.
Omeem.

sin(a + ) = sin a cos B + cos a sin f3;
sin(a — B) = sin a cos B — cos a sin fB;
cos(a + ) = cos a cos  — sin a sin f3;

cos(a — ) = cos a cos B + sin o sin B;
tga+1
tg(a+p) = 2 18P
1-tga-tgp
tgca—t
tg(o — ) = _tgo—tgp
1+tga-tgp
3aoauu.
1. BpIUHCINTH:
tg 15%
Pewenue.

tg 45° — tg 30°

te 15° = tg(45° — 30°) = -
£ & ) = It tg45° - 12 30°

V3 )
-2 5 (-4

1,198 3+¥38 (3+3).(3-43)
3
_12—66\/§_2_\/§;
2. BbIYHCIUTH:

(sin 15° + cos 15°)%.
Pewenue.
(sin 15° + cos 15°)2 =
= sin2 15° + cos? 15° + 2 sin 15° - cos 15° =

=1 + sin 300—1+%—1,5.
3. Buruucaurth:

16



9 (s .. 9 T
cos” — — sin” —.
8 8
Pewenue.

s T . T m
cos gfsm —=C0s— =

V2
=

Bonpoc Ne8.

Hanuwume ¢hopmyvl cCOKpauméHnHo20 yMHOMCEHUSL.
Omeem.

(a —0b)-(a+0b)=a®-b%
(a + b)? =a? + 2ab + b?;

(a £ b)® = a® = 3a’b + 3ab? + b3

(a £ b)(a® Fab +b?) =a® + b3,
3aoauu.
1. YnpocTurh BbIpaxeHue:

(a+ba—b} (ab]
a-b a+bdb b a)

Pewenue.
(a+b_ab)i(g_2j_ (a +b)? — (a - b)? .az—bz
a-b a+b b a (a—0b)-(a+0b) ab
~a®+2ab+b*—a®+2ab-b* a®-b* 4ab(a® -b*)
- a? - b2 " ab aba®-b?)
2. BbIHeCTH MHOXKUTEJb U3-T0J 3HAKA KOPHS:

8423 . pl7
Pewenue.
Q/azs L7 - Q/azo B8 . g3 . p2 = 3/((14)5 (%) -a® b% =

:a4-b3-\/5a3-b2.

3. M36aBUTHCA OT KOPHS B 3HAMEHaTeJ1e:

3
i
Pewenue.
3 _3-Y* 3Ya0 3%a9

o Yooz Y5 T

Bonpoc Ne9.
Jlaiime onpeoenenue u 0CHOGHbIE CEOUCMEA MOOYIA YUC/A.

Omeem.
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|a| = |@> ecan a=0;
—a, ecau a < 0.

lal = \/(TZ; lal = *%a?" (n e N);

la| > 0, ecau a # 0;

|x| € @ Torma m ToMBKO TOTMA, KoTHa —a < x < a;

@ £ 6| <laf +b];
lla| — bl < |a + bl;
|ab| = |a| < |b];

la”| = |a|™;
al_lal
bl bl

3aoauyu.
1. Jloxa3aTh TOXKIAeCTBO:
v} sin o

2 71+cosa.

Pewenue.
. . o a . 20
sin— 2sin—cos— sin — .
te @ _ 2 _ 2 2 _ 2 __sina
2 s 2cos? & 1+cosz—0L 1+cosa
2 2 2

2. Yopocrurth:

\/a2—6a+9+\/a2+6a+9
Pewenue.

Ja® —6a+9 +a?+6a+9 =
~Va?-2-3.a+3>+Ja2+2-3.a+82 =

~J@-32 +\J@a+3)? =la-3+la +3.
3. Pemuth ypaBHeHHE:

3x2—-4=0.
Pewenue.
x? = i; X190 = i\/g = i‘}ﬁ = i&.
3 7 3 3-3 3
Bonpoc Nel0.

Chopmynupyitme npamyro u oopammuyio meopemot Buema.

Omeem.
Teopema Buera:
Ecmm x,, x, — KOpHU ypaBHEHUSA
ax?+bc+c=0,
b c
T0x1+x2 =—— xl'x2 = —.
a

Oo6paTaasa Teopema Buera:

Ecmm x, + x, = —p; X, - X, = ¢, TO IPUBEJEHHOE KBaJpar-

HOe ypaBHEHWe C KODHAMH X, X, UMeeT BHUJI:
X, +px +q=0.

18



3aoauu.
1. Pemuth ypaBHeHue:

2x%2 + 3x = 0.
Pewenue.

x-(2x+3)=0;x,=0; 2x*+ 3 =0; x, = -1,5.

2. PemmuTh ypaBHeHHE:
(x— 22 -(x+3)°=0.
Pewenue.
O03: x € (—w; +m).
(x—-2P=0cx-2=0x=2;
(x+3)P=0x+3=0< x=-3.
OTBer. 2; —3.

3. Pemuth ypaBHeHHE:

4x* — 5x2+1 =0.

Pewenue.
O0o3HauuMm t = x2.

42 - 5t +1 = 0.
_5+425-16 _5+3

’

1;2

8 8
58 _ 1., 5+3
8 4 8
1
x? :—c>x12:i5; x,=1x,,=4%1
1
OTtBet. +—; +1.
2
Bonpoc Nel 1.
Kakoe ypasnenue nazvieaemcsa keaopamnvim? Kaxoi éuo umeem ¢ghopmyna xopmeit Kkeao-
pammuozo ypagnenua?
Omeem.

KranpaTHoe ypaBHeHHe:
ax?+bx+c=0,a=%0.
Kopuu KBagpaTHOro ypaBHeHH:
b+JD
X2 =——>
2a
rae D = b% — 4ac.

Ecnu b — uéTHOEe YMCJI0, TO KOPHU YAOOHO HCKATh IIO

dbopmyne
2
+ (g) —ac

a

bo | o

X1;2 =

5

3aoauu.
1. Pemuts ypaBHeHHe:

3x2—-4x+1=0.

Pewenue.
IlockonwKy b = —4 — uyéTHO,
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2+J4-3 2+1 2-1 1 241
= ;xI: :_;xZ: :1‘

3 3 3 3 3
2. PemmnTh ypaBHeHHe:

X1;2 =

2
X x+2
+ 5 =2.
x+ 2 x
Pewenue.
2
Ol3: x # —2; x # 0. Obo3HaUUM t = X .
x+2
2 1 1 2 +1
Tor,zzax+2 =—:1t+—=2; il =2;
X t 1 t

t2+1=2t;t2-2t+1=0;

to=1+y1-1=1+0=1.

2

Y L= x+2-x-2=0;
x+2
1+V1+8 1+3
Xy2 = = ;
2 2
xlzﬂz—l; x2:1+3=2—BX0,[[HTBO,[[3.
2 2
Otgert. —1; 2.

3. PemmnTh ypaBHeHHE:
VX +5+13-x =6.

Pewenue.
H30smpyeM 01UH U3 KOPHEN:
Vx+5=6-+v13 —x.

BosBeném obe yacTu B KBajparT:

x+5=36-12J13—-x +13—x; 2x—44 =12J13 — x;
x—-22=6+13 — x.

Emeé pas Bo3BeaéM B KBajpar:

x% — 44x + 484 = 468 — 36x; x> — 8x + 16 = 0;

X9 =4+16-16 =4+ 0 = 4.

ITposepxa: V4 +5 + 13 -4 =9 +/9 =3+ 3 = 6.
Otser. 4.

Bonpoc Nel2.
Hanuwiume ¢hopmynl 013 KopHueit ypasrnenuii Sin Xx=a u cos x=a.
Omeem.
1) sinx=a.
YpaBHeHUe HMeeT pelleHUe TOJbKO IIpH |a| < 1:
x=(—1)*-arcsina + nn, n € Z.
B uactHOCcTH, Tpu a = 0: x =nn, n € Z;

Hpmazlzx:g+2rm,nez;

npnaz—l:x:—g+2nn,nez.
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2) cos x=a.
YpaBHeHVe MMeeT pellleHHe TOJBKO IpH |a| < 1:
x = tarccos a + 2nn, n € Z.

T
B wactHOCTH, TpH @ = 0: x = 5 +nn,neZ;

npu a =1: x =2nn, n € Z;
npua=-1l: x=n+2nn, n € Z.
3aoauu.

1. Pemuts ypaBHeHHe:

. [ ﬂ) J3
sin 2x+§ = —,

2

Pewenue.

2x+E:(—1)” -arcsin—3+ﬂ:n,neZ;
3 2

Q¢+ L= ()" - i nn, nez;
3 3

2x:—§+(—1)" L ian,neZz;
T nn
x=(-D)"-1)-—+—,neZ.
(D" -1 67 2
2. PemmnTh ypaBHeHHE:
cos (E - E) =0
2 4
Pewenue.

=E+nn,neZ;£=E+nn,neZ;
2 2 4

*x_I
2 4
x:3—;+2nn,neZ.

3. PemmnTh ypaBHeHHE:

o)y

Pewenue.

x+£:arctg—3+ﬂ:n,nez;x+E:E+ﬂTn,n€Z;
4 3 4 6

x:—i+7m,neZ.
12
Bonpoc Nel3.

Kakoe ypasnenue nazvieaemca noxazamenvuvim? Ilpu kakux ycinosuax nokazamenvHoe
ypasnenue umeem peuienue? Kakoit 6uo umeem peuwienue nokazamenbHoz2o ypasHenusn?
Omeem.
a*=b.
YpaBHeHUEe UMeeT pelleHue ToJabKo npu a > 0; a = 1; b > 0:
x = log, b.
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3aoauu.
1. Pemuth ypaBHeHue:

ox 3,

Pewenue.
Jx =logs3; x = (log, 3)%.
2. PemmnTh ypaBHeHHe:

2x-1
9 (1) .
2

Pewenue.
2% = 27@x - 1. x = —(2x — 1);
1
x =

1-2x;3x=1;x=—.
3

3. PemnTh ypaBHeHHE:

log 1 X =-2.
3
Pewenue.
-2
1
X = [— =32=0,.
3
Bonpoc Nel4.
Kaxue euowt nepasencme 6wt 3naeme?
Omeem.
JuHeiilHOe HepPaBeHCTBO — 3TO HEPABEHCTBO, KOTOpOe

COJIEPIKUT TOJBKO JIMHEHHbIe QYHKIUU (ax + b) OT Heus-
BECTHOU IepeMeHHOI.

KranpaTHoe HepaBeHCTBO COJEPYKUT KBaJpaTHUUHBIE
dyrrnuu (ax? + bx + ¢) OT IepeMeHHOM.

PanuoHalbHOE HEpPABEHCTBO COAEPIKUT TOJBKO paIlio-
HaJbHBIE (DYHKIUH (4acTHBIEe MHOT'OYJIEHOB) OT IIepPeMeH-
HOIA.

IlokasaTesbHBIe HEpaBeHCTBA COAEPIKAT II€PEeMEHHYIO
(nIn BEIpa)KEeHHE OT IIEpeMeHHOI) B IIOKasaTelle cTelle-
HHU.
Jlorapu(MuuecKue HepPaBeHCTBA COAEPIKAT IIepeMeH-
HYIO0 (A4 BEIpa)XeHHe OT IepeMeHHOI) IoJ 3HAKOM JIO-
rapugma UJIH B €ero OCHOBaHHM.
3aoauu.

1. PemmuTts HepaBeHCTBO:

3x + 5 <12x + 3.

Pemenue.

3x+5<12x + 3 <

S Bx+H) - (12x+3) <0<

SO +2<0209x-22009xx>22o0x2>

2. PemmnTh HEPaBEHCTBO:
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x2+x+1>2x+ 3.

Pewenue.
x2+x+1-2x-3>0x2—-x-2>0;a=1>0.
Pemaem ypasaenue x* — x — 2 =0; x, = —1; x, = 2;
x € (—oo; —1) U (2; +o).

3. PemiuTh HepaBeHCTBO:

(x—2)(x—1)x+3)<O.
Pewenue.
HanecéM Ha 0Ch TOYKH, B KOTOPBIX COMHOKUTEJIN 00PaIalOTCHA B HOJIb:

— + = +
—3 >

-3 1 2
IIpu x=0: (x — 2)(x — 1)(x + 3) =6 > 0.
IlosTromy Ha uHTepBasie (—3; 1) JeBasg YaCTb IOJIOKH-
TelbHa (3HAK «+»). PaccraBiseM 3HAKHM Ha OCTAJBHBIX
HHTepBajax (OHH YepeaylTcs). 3HAK «—» COOTBETCTBYET
mHTepBasgaM (—o; —3) 1 (1; 2); x € (—w; —3) U (1; 2).

Bonpoc Nel 5.

/Jlaiime onpedenenue pynkyuu u apzymenma.
@DyHKIUA — 5TO 3aKOHOMEPHOCTH, OTPayKamIlas CBA3b
MeX Ay 9JieMeHTaMH MHOMKeCTB. Beanunna ) Ha3bIBaeTcHd
(byHKIOHeil BeIMIHHEL X, €CJIH KamKIOMYy 3HAUYEHHUIO X U3
HEKOTOPOT'O YKCJIOBOTO MHOKECTBA, Ha3blBaeMoro obia-
CTBIO OIIpelleleHUA (DYHKIIUH, COOTBETCTBYET €IUHCTBEH-
HO€e 3Ha4YeHHe BeJIUYHHEL l.
BennunHa x HasbIBaeTcs 4APprymeHToM, M/ He3aBHCH-
MO IePEeMEeHHOMH, a 3JIeMeHTHI 00JIACTH OIpeNeeHUus —
AOIIYCTUMBIMHM 3HAYECHHAMMH apryMmMeHnTa.
KopoTko cyoBa «BeJqUYMHA Y €CTb (DYHKIIUA BeJIUUU-
HBI X» 3allUCBIBAKOT TaK:

Omegem. y = f(x).

3aoauu.

1. IlocTpoutsb rpagpuk GpyHKIHU

y = arctg(2x — 4).

Pewenue.

ITockoasky y = arctg 2(x — 2), rpaduk
MOXKHO HDOJYUYUTh U3 rpapuka y = arctg x c:ratueM
B 2 pada K ocu Oy 1 CABHUIOM Ha 2 eIUHUILI BIIPABO

2. IlocTtpouts rpaduk pyHKIumn
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o
=tg| 2x ——|.
Y g( 4]

Pewenue.

I'padur pyarmum y = tg [Zx - gj =tg 2(35 — %)
nosy4daercsa U3 rpaduka y = tg x coxarueMm B 2 pasa

T
K ocu Oy ¥ CABUTOM Ha — BIIPABO

AY

8
8z / ' 3n T
8/ 1o 8 8
L /b
i 8 i

T/ i

Ry

3. Ilocrpouth rpaduk pyHKIUK:

Y= logl(x + 3).
2
Pewenue.

IIna nocTtpoeHud rpadpura He0OXOLMMO
CABUHYTH Ha 3 €IWHHUIILI BJeBO I'paduK HyHKIIUU
y=log, x

— ™

2

YA
51\ .
' \ 0 ;
\_\-
Bonpoc Nelé6.

Jlaiime onpedenenun npedena u npou3e00HOU YyHKyuu.
Omeem.
Yucno a HasplBaeTcsa mpenesioM (pyHKuu f(x) mpum x,

cTpemAIeMcs K X, @ = lim f(x), eciu ans mro6oro um-
X—>X
0

caa £ > 0 HaligéTca Takoe yucesgo O > 0, 4TO U3 HepaBeH-
crBa 0 < |x — x| < 0 BEITeKaer |f(x) — a| < &.
IIpoussogHoii &)ymcnnn y = f(x) B Touke x, Ha3BIBAETCA
npejes OTHOLIEHUs NPHPAlleHusA (QYHKOMH B TOYKE X,
K IPUPAIIEHUI0 apIr'yMeHTa, ecJIM IpupaleHre apryMeH-
T4 CTPEMUTCA K HYJIIO:

F(xo) = lim f(xo + Ax) — f(xo),
Ax—0 Ax
HJIN
fﬁ(xo) _ ].im f(x) - f(x()).

XX, X — Xg
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3aoauu.
1. HaiiTu npon3BoAHYI0 PYHKIMH:

y(x) = x* - Inx;
Pewenue.
y'(x)=(x? Inx+x%-(lnx) =2x-Inx + x%-

R =

=2xInx+x=02Inx+1)-x
2. Hajitn npou3BoaHyI0 QyHKIIUM:

y(x) = x+1
3x2+2
Pewenue.

r. 2 _ . 2 '
y,(x):(x+1) Bx"+2)—(x+1)-(3x" + 2) _

(3x2 + 2)?
_3x*+2-6x(x+1)  3x" +6x-2
(8x% + 2)? (3x? + 2)*

3. BbIYHCIUTH HHTETrPAJIbI:

3
a) ngdx; 6)
2
Pewenue.

(x — sin 2x)dx.

[=p— Y ]

t 3 ()

2 3 3

3 x3
a) .[xzdx ==
2

T

2 2
0) J.(x —sin 2x)dx = [x? + cos Zx}
0

Bonpoc Nel7.

/Jlaiime onpedenenue Koopounam 6eKmopa, CymMmmul 08yX 6eKMOPO6 U NPOU3EEOCHUA 8eKMOPA
Ha yucno.

Omeem.
Koopdunamamu BexTOopa ¢ HayanoM B Touke A,(x,; v,; z,) w
KOHIIOM B TouKe A,(X,; ¥,; 2,) maspimalores wnena x, — %, ¥, — ¥y, 25 — 24
Cymmoi eexmopoe E(ai; a,; a;) u b (b,; by; by) nHaspiBaeTcs
sexrop c(a, + b,; a, + by; a, + by).

IIpouseedenuer eexmopa a(a,; a,; a;) Ha uucao A HasbiBaeTcs

BeKTOp AdQ =(M3,; AG,; Ad,).
3aodauu.

1. MHanbt tpu touxkn A (1; 0; 1), B (-1; 1; 2), C (0; 2; —1).
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Haitaute Touky D(x; y; z), ecii M3BecTHO, YTO: a) BEKTOPBI AB u
CD paenbr; 6) cymma sektopos AB u CD papna HYJIeBOMY BeKTODY.
Pewenue.
1. AB=(-1-1),(0-052-1)=(-2 1; 1).
2.CD={(x-0)(y-2(z+D))=(x y-2 2 +1).
a) CD = AB o3HadaeT, yTox = -2,y — 2=1,z+ 1 =1, Takum
o6pasoM, uckomas toyka D (-2; 3; 0);
6) AB +CD =0 osnagaer,ytcx—2=0,x=2;(y-2)+1=0,
y=1;(z+1)+1=0, z=-2; cnegoBarembro, D(2; 1; =2).
2.

HaiiTu momans Tpa-
Menuu, BepIUHBI KO-
TOPOM HMMET KOOp- o ;

mouHATHL: (4; 4);(10; 4); L —>
(5:9) (3; 9)

Pewenue.
Iiomwaas Tpaneuuu paBHa
S:l-(a+b)-h,

2
rae a, b — cTopossl, i — BEICOTA.
a=5-3=2;b=10-4=6; h=9-4=5
S:%-(2+6)-5=20.

3. Paguycel ocHOBaHHI yCeYEHHOI0 KOHyCa pasB-
HeI 7T cM 1 4 cM, a oOpasyroomaa — 5 cm. Haiitu pacero-
AHUE MeXIV IuaMeTpaMH OCHOBaHHH.
Pewenue.
O0muUM IepneHJUKYJIAPOM JIBYX IHAMETPOB
ocHOBaHMII ABnRAeTca oTpe3ok O0,, rae O u O, — nexr-
PBI OCHOBAHMH,
IIycte ABCD — oceBoe ceuenue. AO, = 7; BO =4; AB =5.
ABCD — paBHODOKas Tpare-
nudg. IIposeném BK 1 AD, Torga
BK = 00, (puc. 16.15).
U3 opamoyroasuaoro AABK:
BK =+ AB? - AK? =

= \JAB? - (A0, - BO)? =
= 5% - (T -4)* =4.

00, = BK = 4.
OtBeT. 4 cM.

Bonpoc Nel8.

Yro HasbiBaeTcq MHOI‘OI'D&HHPIKOM?
Umo Ha3vieaemcsa OUazoHAaIb10 Muoeoepanuuka?

Kakoii MHOrorpaHHHK Ha3bIBaeTCH BBIMVKJIBLIM?
Omeem.
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Mmnozozpaunux — 310 TaKoe TesO, MOBEPXHOCTb KOTOPOLO CO-
CTOUT U3 KOHEYHOr0 YMcJa MJIOCKUX MHOTOVIOJbHHKOB .
OTpe3oK, coeqUHAIOMMUN [Be BEDIIMHBI, He JIeXKAIIHe B OMLHOM
TPaHM, Ha3bIBaercst Judzonais10 MHOIOrDaHHHAKA .

Huazonanvrot naocxocmsio Ky6a Ha3blBaeTCs MIIOCKOCTD, IIDO- .
XoJsmas Yepes Ba 60KoBbIX pe6pa Ky6a, He JexalluX B OJHOM rpa-

HH. CE‘-ICHHG, IIOJIY4YEHHOE OT IIepecedyeHusa nnaronanbﬁoﬁ IINOCKOCTH
C TpaHsIMH Ky6a, Ha3bIBaeTCsl OUAZOHAILHBIM CEUCHUEM.
MHOFOFP&HHHK HA3bIBAETCH 6bINYKIbIM, €CIIH OH BeCb PacIioJio-

JKeH II0 OJHY CTOPOHY OT Ka’K/JOH M3 ero rpaHe.

3agaun.

1. Paccroasme or

OCHOBAHHUA BBICOTHI IIpa-
BUJIBHOH  YeTBIPEXYTOJb-
HOH nupaMuanl o eé Do-
KoBOoro pebpa paBHO a,
a bokoBoe pebOpo obGpasyer
C TIJIOCKOCTBIO OCHOBAHHUSA
yron o. Halitu 0OokoBoe
pebpo.

Pewenue.

SO 1 (ABCD), OC — mnpoernusa
doxosoro pebpa Ha miaocxkocts (ABCD), £ SCO = a. IIpo
Begem OM 1 SC; OM = a.

U3 AOMC: OC = —2—.
sina
Tax xkax SO L (ABCD), SO 1 OC.
s ASOC:
ocC a 2a

cos ZSCO sinacosa sin2a

2. B chepy Buucau KoHye, 00pasyroinas KOTOPO-
ro paBHa [, a yroJ IIp1 BepIIMHE OCEBOT'0 CeUYeHUdA paBeH
60°. HaiiTu miomans chepsl.

PeweHne. ILlnomans chepsl HalgEM 110 (hopMyie
S = 4nr?, roe r — paguyc cdepsl.
IlockonbKy B cepy BOHUCAH KOHYC, IMPOBEIEM CedeHHe
Yepe3 BepIINHY KOHyCa, KOTOpoe OyAeT paBHOOEIpeH-
HBIM TPEYroJAbHUKOM. ITOCKOIBKY YroJ IIPHA ero BepPIIH-
He paseH 60°, To TpeyroJbHUK paBHOCTOpOHHUI. Cleno-
BaTeJbHO, paguyc cephbl paBeH Pafuycy OKPYKHOCTH,
OIMMCAHHOM BOKPYI PABHOCTOPOHHEr0 TpPEYroJbHHUKA.
3
CropoHa TpeyroabHuka pasHa [. Torma R = e [. 3na-
B Y 4
4uT, S=4n-[—-l) == ni?.
3 3
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JlmaroHajes 0CeBOT0 CeUeHUs IMUJIMHAPA paBHA

12 cm u obGpasyer ¢ ILIOCKOCTHIO HHUMKHEr0 OCHOBAHHUS
yroa 45°. HaiiTu 00bEM IIHINHIPA.

PeweHne. IlockonbKy OCHOBaHHME OCEBOT0 ceueHHUA oOpa-
3yeT C BBICOTOH NMUJAWHAPA TpAMOM
yroj, To TpeyroabHuk ADC, obpa-
30BaHHBIH HUAroHaIbI OCEBOTO Ce-
YeHUs, BBICOTON NUIHHIpPA U €ro
aunameTrpom (puc. 16.9), — mpamo-
yroabHbIH. 3Haunt, SACD = 45°
(r.x. ZCAD = 45°).

Taxum ob6Gpazom, AADC pasHOODe-
apennsin. 3uauut, AD = DC. Ilo
TeopeMme IIudaropa:

AD, + DC, =122; AD, = DC, = 72; A
AD = DC =72 = 62.

C

Bonpoc Nel9.

Jlaiime Knaccuueckoe u cmamucmuueckoe onpeoeienue 6epoasmHocmu.
Omeem.

Knaccuueckoe ompeqesieHue BepOATHOCTH:

IlycTs mpu MCOBITAHUM BO3MOYKHO KOHEUYHOE UHCJIO dJe-
MeHTapHBIX HCXO0I0B. BeposaTHOoCTBIO cOOBITHA A Ha-
3bIBaeTCsA OTHOIIEHHE YKcjia dJeMeHTapHBIX HCXO0J0B,
0JIarOIIPHUATCTBYIOIUX COOBITHIO A (IIpM KOTOPBIX A Ha-
CTYyIIaeT), K 00IeMy YHCIIy 3JIeMeHTapPHbIX HCXOJIOB.
BepodarHocTh HeBO3MOMKHOIO cobwbiTua paBuHa 0, Bepo-
ATHOCTH JOCTOBEPHOI'0 coObITHUA paBHa 1. BeposTHOCTH
a000ro coObITUA 3aKkaioueHa Mexay 0 u 1.

CraTucTHuecKoe onpenejieHne BePOATHOCTH:
IIycTs n — KOJIMUYECTBO UCHBITAHUN B HEKOTOPOU CEPUU
HCIOBITAHHH, M — KOJHYECTBO TeX HCOLITAHWUIN, B KOTO-

m
pBIX Impous3ontao codviTie A. OTHONIeHNe — Ha3bIBAETCS
n

OTHOCHTEJBHON 4YacTOTOM cOOBITHA A B JaHHOU cepuu
ucnblTaHuM. I3BeCTHO, UTO IIpH OONBINIUX 3HAYEHUAX N
OTHOCHUTEJILHBIE YACTOTHI B PA3HBIX CEPUAX MCHBITAHUI
MIPAaKTUYECKU COBHANAIOT U KOJIEOJIOTCSA OKOJIO HEKOTO-
poro umcnaa P(A), KoTopoe Ha3bIBAIOT CTATHCTUUYECKOMN

BEeDOATHOCTRLIO COOBITHUA A.
3aoauu.

1.

Yuenuk 3HaeT orBeThbl Ha 20 u3 30 BompocoB
nporpaMmbl. C KaKOM BEepPOATHOCTHIO OH OTBETUT Ha JBa

Hayraj 3agaHHBIX Bompoca?
Pewienue.
Ob11ee KOJIMYECTBO 3JIEMEHTAPHBIX HUCXOJI0OB
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HCIBITAHNA (3aaHBI IBa Bompoca) paBHO Csy, KOINUIECT-

BO GJIATOIPHATCTBYIOI[MX HCXOZOB paBHO C%. Takum
obpasom,

P(A):ﬁ:C§0:20-19-2:§
n C3 2-30-29 87

2.
B xonosoMm 3amke 10 KHONOK, U OH OTKPbIBa-
eTcA OJHOBPEMEHHBIM Haj)KaTHeM TPEX KHOIIOK. CKOJIBKO

CYII[ECTBYET BO3MOKHBIX KOJIOB JJIsI TAKOrO 3aMKa?
Pewenue.

10-9.
CISO:M:HO.
1-2-3

3.

Iloesma B mMeTpo B Yachkl MUK HUAYT C WHTEP-
BasioMm 2 muHyThl. Ilaccamxkup BeIXOAUT Ha miaaTdopmy

B CJAYYaNHBIN MOMeHT BpeMeHU. C KaKOl BEePOATHOCTBIO
eMy OpUAETCA KIAATh He MeHee 1,5 MunyT?

Pewenue.

Bpemsa oxxkunarua — Jr000e YMCJIO M3 OTPE3-

ka [0; 2]. Tpebyerca onpeaeauTs BEPOATHOCTH TOT'O, YTO

OHO momaJio Ha oTpe3ok [1,5; 2]. B cuny onpenenenus
reoMeTpUYeCcKOM BepOATHOCTU:

P(A):2—1,5:0,5
2-0 2

=0, 25.

Bonpoc Ne20.

Hanuwiume gpopmynvt 011 onpeodenenus OmHocumeabHou
yacmomol U CpeoOHezo 3HAUEHUS 6blOOPKU.
Omeem.
OTHOCHTeNIbHAA YACTOTA 3HAUEHHUA X,
Pi = &9
n

rjae n, — 4acToTa X, n — 00bEM BBIOODKH.

Cpennee 3HaueHue BHIOOPKU:

X1 +X9 +...+ X,
s

X =

n
rpe x, (k =1, ..., n) — BCce 3HaUeHUA BBIOOPKH,
n — o00BbEM BHLIOOPKH.

3aoauu.
1.

IIpu KoHTpOJIe 3HAHUHN B KJacce 29 yUeHHKaM
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ObLIM IIOCTABJIEHBI CJIeNVIOIIUe olleHKH: 2; 3; 4; 3; 4;
5; 3; 5; 2;4; 3; 3; 4; 4; 2; 5; 2; 4; 3; 4; 4; 3; 2; 5; 3.
CocTaBuTh cCTaAaTHCTUUYECKOE paclpefeseHHe, IOJUTOH
YacTOT, HaAlTH BBLIOOPOUYHOE cpelHee, MOJLY KU MeJHaHy
pacrpenesieHuA.

Pewenue.

Crpynnupyem naHHbIe U pa3dMeCTHM UX B IIO-
pAOKe Bo3pacTaHUA NpPHU3HaKa (T. e. OIIEHKH): «2» — 5;

«3» — 8; «4» — 8; «5» — 4; n = 25.

X. 2 3 4 5

i

n. 153 8 8 4

i

IHocTpouM MOJIMIOH YaCTOT.
yA

8

=Y

Bridopounoe cpenHee:
_ 95-2+8-3+8-4+4-5
* 25
Bribopka mmeer aBe Monbl: 3 U 4 (BecTpedaroTcsA OJUHA-
KOBO yacTo — 1o 8 pas). M, € {3; 4}.
Meauana: M = 3 (HaxoauTcs Ha cepefnHe Ha 13-M mMecre).

=3,44.

KoauuectBo puib B 03epe HensBecTHO. lloiima-
au 100 pwi6, noMeTHUIN U OTHYCTUIN. Uepe3d HEKOTOpoOe
BpeMs IIPHU TaKOH :Ke moroje BbLIOBHIU 50 pwIO, cpemu
KOTOPBIX JIBE€ OKA3aJuCh MOMeUeHHBIMU. OIeHUTh KOJIH-
YeCcTBO PBIO B 03epe.

Pewenue.

IIycts x — KoamuecTBO pPHIO B 03epe. B coor-
BETCTBUH C KJIACCUUYECKUM OIIpe/ie/IeHueM BePOATHOCTHU

BEPOATHOCTh TOI'0, UTO CJAYYaillHO BBLUIOBJIEHHasd DphIOa

100
oMeueHa, paBHa ——. B cooTBeTCTBHH CO CTaTHCTHYe-
x

CKHUM OIpeJesIeHHeM 3Ta BEPOATHOCTH IIPHOIHUIKEHHO

paBHa 2 = i: 100 = i; x = 2500.
50 25 «x 25

3.
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IIpu wusyuyeHMum KoaebaHHMII TeMIepaTypHl
B MIOHE B JAHHOUI MecTHOCTH 3a 30 JieT MOJYyUeHbI CJaeny-

IOII[Fie Pe3yJIbTAaThI:

CpenunemecsauHas 15— | 17— 19- | 21— | 23—
TeMmeparypa, C 17 19 21 23 25

KoauuecTBo JeT 2 5 10 7 6

ITocTpouTh rUCcTOrPpaMMy YaCTOT.

Pewenue.
Ecnu TpeGyeTcA OIEHWUTH CPENHIO TEMIIe-

parypy 3a 30 Jjer, TO HMHTepBaJIbHOE pacIpejeieHne
3aMeHAIT AUCKPETHBIM, BhIOMpPasd BMECTO Ka'KJIOTO WH-

TepBaJa 3HAUYeHUS IIPU3HAKA ero CepeauHy.
Ilonyuaem:

X, 16 18 20 22 24
n, 2 5 10 7 6
n = 30.
f_16-2+18-5+203-010+22-7+24-6 ~ 20,67,
ITpu sTom M, = 20; M _ = 20 (B cepenune paga OyayT gBa
paBHBIX 3HaueHuda 20: M, = @ = 20).
n, Jer
1) S
4 T -
;Y
Bl
2) IR ]—
0| 15 17 19 21 23 25 ¢ ?

Kpurepun ouenku B popme 3K3amMeHa:

- OIICHKA «OTJIMYHO» BBICTABJISICTCA CTYACHTY, CCJIM OH BBINIOJIHACT 3 3aJaHuAd;

- OICHKA «XOpOUIO»BBICTABIIACTCA CTYACHTY, €CJIM OH BBIIIOJIHACT lu?2 3aJaHHUC,

- OIICHKAa «yAOBJICTBOPHUTCIILHO» BBICTABJIIACTCA CTYACHTY, €CJIX OH BBIITOJHACT 3aJaHUC 1;

- OO€HKa «HCYOOBJICTBOPUTCIILHO» BBICTABIIACTCA CTYACHTY, €CJIM OH HE BBIIIOJHACT HU OAHO-

T'0 3aJJaHHu.
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