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1.001mme mojoskeHus

KoHTponbHO-0LIEHOYHBIE CpEeICTBA MPEIHA3HAYCHBI JJI1 KOHTPOJIS U OLIEHKU 00pa3oBa-

TCIJIbHBIX I[OCTI/I)KCHI/Iﬁ o6yqa}01u1/1xc>1,

C0O0.01.06 Maremaruxa.

OCBOMBIIUX MporpamMmy Y4eOHOW JTUCIUIUIMHBI-

@DOHJ| OLICHOYHBIX CPEACTB BKJIIOYAIOT KOHTPOJIbHO-OLIEHOUHBIE MAaTe€pHallbl JIsl IIPOBE-
JICHHs TEKYLIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluy B (hopMe IK3aMeHa.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS B TEUCHHE CEMecTpa B (hopMe NepuoIu-
YECKOI'o BBIOOPOYHOI'0 YCTHOI'O OIIPOCa U KOHTPOJIS 3a BBIIOJIHEHUEM 3a/1aHUI Ha MPAKTUYECKUX

3aHATUAX.

2. Pe3yJbTaThl 0CBOEHHS IMCUHUILIAHBI, MO/JIeKAII[He TPOBEPKe

Pe3yabTarbl 00yyeHus
(yMeHusi, 3HaHHS,
KOMIIETEHI[MH)

OcHoBHBIE TOKA3aTeJHN
OLIEHKH Pe3yJIbTaTOB

dopMa KOHTPOJISA
U OLlCHUBAHUA

B pesynbrare nu3ydeHus: JUCHUTUIMHBI O0YUYaIOIIUNUCS TIOJDKEH YMeTh:

BJIaJICTh METOJIAMH JIOKa3a-
TEJILCTB M aIrOPUTMOB pellie-
HUs; YMCHUC UX IIPUMCHSATD,
[POBOJIUTh  JTOKA3aTeIIbHbIC
pacCcyKICHUS B XOJE pellie-
HUS 33134,

BIaJi€HUE METOJaMH JOKa3a-
TEJLCTB U AJITOPUTMOB PEIICHHS;
yMEHUE HMX MPUMEHSTh, MPOBO-
JUTh JO0Ka3aTelbHBIE PacCyxkJe-
HUS B XOJI€ PEIICHUS 3a]1a4;

'Y cTHBIN onipoc. Penienue 3aay.
BrinonHeHne pacueTHoi pabo-
Tbl. [loaroroBka u 3ammra pe-
(depaTa. MaremMaTH4eCKUH TUK-
raHT. TecTupoBanue. JK3aMeH

BIIQJETh CTAaHAAPTHBIMU IPH-
EMaMH PEIICHUS PalrOHAIIb-
HBIX U UPPALMOHAIBHBIX, MO-
Ka3aTeIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX  YpaB-
HEHUW U HEPaBEHCTB, UX CH-
CTE€M; HCIOJIb30BAHUE TOTO-
BbIX KOMIIBIOTEPHBIX IPO-
rpaMM, B TOM YHCJIE JUISl T10-
VICKa MyTH PELICHUS] U WIUTIO-
CTpalllM PEIICHUsI YpaBHEHUH
1 HEpABEHCTB;

BJIQJICHUE CTaHIAPTHBIMU IpHUeE-
MaMH pelIeHUs PalluOHAIBHBIX U
UPPALMOHAIBHBIX, I0Ka3aTesb-
HbIX, CTEMEHHBIX, TPUTOHOMET-
PUYECKUX YpAaBHEHUM U Hepa-
BEHCTB, UX CHUCTEM; UCIOJIb30Ba-
HUE TOTOBBIX KOMIIBIOTEPHBIX
IIporpamm, B TOM YHCJE JJIA I0-
UCKa IIyTHM peUIeHUS U HIUIIO-
CTpallUM PELICHUS YPABHECHHUU M
HEPaBEHCTB;

'Y cTHBIN onipoc. Pelienue 3a1a4.
BrimonHeHue pacueTHoi pabdo-
Tbl. [loaroroBka u 3ammra pe-
(depara. MaremaTudecKui
MUKTaHT. TecTupoBanue. JK3a-
MeH

BJIaJICTh OCHOBHBIMU TMOHSATH-
IMU O TUIOCKUX M TNPOCTpaH-
CTBEHHBIX  I'€OMETPUYECKHUX|
(durypax, X OCHOBHBIX CBOM-
cTBax;  c(HOPMUPOBAHHOCTb
YMEHUsl pacrno3HaBaThb HA
uepTexax, MOJEISIX U B pe-
QJIBHOM MHpE TIeoMeTpHuye-
ckue (Urypbl; HTPUMEHEHHE
M3YYEHHBIX CBOICTB I€OMeT-
puueckux ¢uryp u ¢opmyn
ISl pelieHus TeoMeTpuye-
CKMX 3a/a4 M 3a/a4 C Ipak-
THUECKUM COJIepP’KaHHEM;

BJIa/ICHUE OCHOBHBIMHU IOHSTHSI-
MH O IUIOCKHX M HpPOCTpaH-
CTBEHHBIX T€OMETpUYECKUX (u-
rypax, UX OCHOBHBIX CBOICTBax;
dbopMHpOBaHHE YMEHHUS PAaCIO-
3HaBaTh Ha 4epTEkax, MOJEIAX
U B pealbHOM MHpPE T'€OMEeTpHU-
yeckue (urypsl; IpHUMEHEHHE
M3YYEHHBIX CBONCTB T'€OMETpHU-
yeckux ¢uryp u dopmyn ans
pEIIEeHNs] T€OMETPUUECKHUX 3a7au
U 3371a4 C NPAKTHYECKUM COAEp-
KaHUEM;

Y ctHbIi onpoc. Penienue 3amay.
BrinonHeHne pacueTHOM pabo-
1. [lonroroBka u 3ammura pe-
depara. Marematudeckuit
muKTaHT. TecTupoBaHue. DK3a-
MeH

HAXOJUTh U OLCHHUBATb BCPO-
AAITHOCTU HACTYIUICHUA COOBI-

HaXO0XJCHUEC M OICHHMBAHUEC BC-
POATHOCTU HACTYIUICHUSA COOBI-

Y ctHbIi onpoc. Pemienue 3amay.
BrimonHeHne pacueTHOM pabo-




TUIl B MPOCTEUIINX MPaKTH-
YECKUX CHUTYalUsIX U OCHOB-
HbIC XapaKTEPUCTHUKUA  CITy-
[JaiiHBIX BEIMYHH;

TH B NPOCTEHIIMX MpaAKTHYE-
CKHUX CHUTyallusdsX W OCHOBHBIC
XapaKTepUCTUKU CIy4yalHBIX Be-
JINYYH;

Tbl. [logroroBka u 3ammura pe-
(depata. MaremaTudeckuii
uKTaHT. TectupoBanue. JKk3a-
MeEH

BIa/IETh HABBIKAMHU HCIIOJb-
30BaHUs TOTOBBIX KOMIIbIO-
TEpPHBIX MPOrpaMM MpH pe-
[IICHUU 33124

BJIaJICHUE HAaBBIKAMU HCIIOJb30-
BaHUsI TOTOBBIX KOMITBIOTEPHBIX
IIpOrpaMM IpU pelIeHu  3a1a4

Pemnrenue 3amgad. Beimonnenue
[pacyeTHO paboTHI.

B pesynbrare n3ydeHus AUCHUILTUHBI 00YYaIONUICS TOJDKEH 3HATD:

c(hOpMUPOBAHHOCTH npea-
CTaBJICHUI O MaTeMaTHKE KaK|
YaCTU MHUPOBOMKYJIBTYPBI U O
MecTe MaTeMaTHKH B COBpeE-
MEHHOM IIMBUIIN3AIIMH, O CIIO-
co0ax oIMcaHHhsg Ha MaTeMa-

dbopmHpoBaHUE IPEICTABICHUN
0 MareMaTHKe KaK 4acTH MHpO-
BOMKYJIBTYpPBl U O MECTE Mare-
MaTHUKU B COBPEMEHHOW LIUBUJIN-
3alMH, O CII0co0ax ONMHMCaHHsA Ha
MaTEMaTHYECKOM SI3bIKE  SIBJIE-

Y crHblit onpoc. Pemienue 3amay.
Brimonnenue pacueTHoil pabo-
Thl. [loaroroBka u 3ammTa pe-
depara. MareMaTu4ecKuil TUK-
TanT. TecTupoBanue. IK3aMeH

CTaBJCHUN O MaTeMaThuye-
CKHX IIOHATHUAX KaK O BaX-
HEHIINX MAaTEMATHYCCKHX]
MOICIIAX, ITO3BOJIAOIIUX
OIMMCBIBATh W U3Y4YaTb PAa3HBIC
[IPOUCCChl U SABJICHUA, ITOHH-
MaHHUEC BO3MOXKHOCTH aKCHO-
MAaTHU4YCCKOI'O IMOCTPOCHHA
MAaTEMATUYCCKUX Teopnﬁ;

0 MaTeMaTUYECKUX MOHITUSIX
KaK O BO)XHEHIIMX MaTeMaTuye-
CKUX MOJEINAX, TO3BOJISIFOIINX
ONUCHIBATh W U3Yy4aThb pa3HbIC
MPOLIECCHl U SIBJICHHS; TTOHUMA-
HUE BO3MOXXHOCTH aKCHOMATHU-
YECKOTO IMOCTPOCHUSI MaTeMaTH-
YECKUX TCOPHUIA;

TUYECKOM  SI3bIKE  SIBJICHMI| HHI pealbHOTO MHpa;
[pEaIbHOTO MHpA;
cOPMHPOBAHHOCTh  Mpel-| (popMHpOBaHUE NpeACTaBiIeHUN [YCTHBIN ompoc. Pemenne 3aqay.

BrimonHeHue pacueTHoi pado-
bl [TOArOTOBKA M 3aIIuTa pe-
(depara. MareMaTH4eCKuil TUK-
raHT. TecrupoBanue. Dk3aMeH

c(OpPMUPOBAHHOCTh  IpEJ-
CTaBJI€HUIH 00 OCHOBHBIX IO-
HATHSX, UIEAX U METOJIaX Ma-
TEeMaTHYECKOTO aHAJIN3a,

dbopMHUpOBaHKME TIPEACTABICHUM
00 OCHOBHBIX MOHATHSX, UACIX U
METOJIJaX MaTeMaTH4YEeCKOro aHa-
nm3a,

Y cTHBIN onpoc. Pemenne 3anau.
BrinonHenue pacueTHoil pabo-
Tbl. [logroroBka u 3ammra pe-
depara. MaremaTudeckuil K-
raHT. TecTupoBaHue. JK3aMeH

c(OPMHPOBAHHOCTD npea-
CTaBJICHUU O Ipoleccax Hu
SIBIICHUSIX, HMMEIOLIUX BEpO-
AITHOCTHBIN XapakTep, O CTa-
THCTUYECKUX 3aKOHOMEPHO-
CTSIX B peaJlbHOM MHpE, 00
OCHOBHBIX IOHATHUSX JJIEMEH-
TapHOW TEOPUU BEPOSITHOCTEN

dbopmMHpoBaHUE MPEICTaBICHUN
0 Tpoleccax U SIBICHHUSIX, UMe-
IOIMX BEPOSATHOCTHBIM Xapak-
TEp, O CTATUCTHYECKUX 3aKOHO-
MEPHOCTSIX B peaibHOM MHpE, 00
OCHOBHBIX IIOHATHUAX JJIEMCH-
TapHOM TEOpHH BEPOATHOCTEH

Y cTHBIN onpoc. Pemienue 3anau.
BrinonHeHne pacueTHOM pabo-
Thl. [lonroroska u 3ammura pe-
(depata. MaremaTudeckuit UK-
raHT. TecTupoBaHue. JK3aMeH

3. KOHTPOJIbHO-0LIEHOYHbIE MATEPHAJIbI TEKYIET0 KOHTPOJIA

3.1. llepnoanyeckuii NMCbMeHHbINH/YCTHBIN onmpoc

Bapuanr 1

1) Ci0XUTh KOMILIEKCHBIC YHCIIA:

2) BbruecTh KOMIUIEKCHBIC YHCIIA:

IIpumep KOHTPOJILHOI PadOTHI

2y =
7 1, k] 1,
=2_=;

& §°

Zy=—-—Zhiz, =
1= g glifz

—06+ 02i;z, = —0,4 — 0,51




3) YMHOXHTH KOMIUICKCHBIC UHCHIA: Zq = 2 — 312, = —4 + §;
4) Pa3genuTh KOMIUICKCHBIC YHCNA: Zq = 3 — 2L 2, = 1 + 3

5) BbruuciauTh: R e
Bapuant 2
1) CnouTh KOMIUICKCHBIC YuCa: 24 = —3,6 + 0,21z, = —1,4 — 0,2;

2) BbluecTh KOMILICKCHBIC YHCTA: 24 = 4 — 2§ 2z, = 3 + &

3) YMHOXHTH KOMIICKCHBIC UKcha: 2, = —1 + &f;z, = & — 3i;
4) Pa3menuTh KOMIUICKCHBIC YHCHIA: 24 = 3 — 2{; 2, = 1 + 3§

5) Beraucautb: %3 %% i?

Kpurepum ouenku:

- OLIEHKA «OTJINYHO» BBICTABIIAECTCS CTYJEHTY, €CJIM BEPHO PEIIUT S 3aJaHui;

- OIICHKA «XOpPOII0» BBICTABIIAETCS CTYJCHTY, €CJIM BEPHO PELIUT 4 3aaHMUS;

- OIICHKA «YJOBJICTBOPUTCIIbHO» BBICTABJIAACTCA CTYACHTY, CCJIM BEPHO PCIIUT 3 3aJaHus;

- OLICHKA «HEYI0BJIETBOPUTENILHOY» BBICTABIISETCS CTYACHTY, €CJIM OH BEPHO PELIUT MeHee 3 3a-
JaHUHU

IIpumep ycTHOrO ompoca.
OTBeTUTH Ha BOIPOCHI:
Omnpenenenne abCONIOTHON MOTPEILIHOCTH.
Onpeznenenye rpaHuLibl a0COITIOTHOM MOTrPEIHOCTH
OmnpeneneHne OTHOCUTENIBHOM MOIPEIIHOCTH
OnpezneneHye rpaHULIbl OTHOCUTEIBHOM MOTPEIHOCTH
[TpaBuiio OKpyrieHHE ¢ HEAOCTATKOM, C U30BITKOM, C HAUMEHBIIEH MOrPEIIHOCTHIO
[TpaBuio crnoxxeHus pUOIMKEHHBIX 3HAUCHUH yncia
[TpaBuiio BeIYMTaHMSI IPUOIMKEHHBIX 3HAUEHUH YnciIa
[TpaBuio yMHOXEHMsI TPUOIMKEHHBIX 3HAUEHUH yncia
HpaBI/IJIO JACJIICHUA HpI/I6JII/DKeHHI)IX 3HAUCHHUH Yurcia
KpnTeme OLIEHKMU:
- OLIEHKA «OTJINYHO» BBICTABIISETCS CTYACHTY, €CJIM OH COPMYIIUPYET 5 OTBETOB HA BOMPOCHI;
- OLICHKA «XOPOIIO» BBICTABISETCS CTYACHTY, €CIIU OH chopMynupyeT 4 OTBETOB Ha BONIPOCHI;
- OLIEHKAa «YyJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJEHTY, €CJIM OH CPOpPMYJIUpPYET OTBETa Ha
BOIIPOCBHI;
- OLICHKA «HEY/I0BJIETBOPUTENILHO» BBICTABIIAETCS CTYJEHTY, €CJIM OH C(hOPMYIUPYET MeHee 3
OTBETOB Ha BOIIPOCHI.

CoNoOR~WNE

IIpumep MaTeMaTH4Y€CKOI0 JMKTAHTA
OTBeTUTH Ha BOIIPOCHI [10 BApUaHTaM MHUCbMEHHO.
Bapmuanr 1
1. [Ipencrasere yroa 740° B Buae a° + 360°n , rae N — nemnoe yucio, 0<a<180°.
2. Touka Pso° — KOHeUHas Touka moBopota Ha 50°. Halinure HanMeHbIee 1o MOAYJII0 3HaYeHHe
yriaa 3, Touku Pg, KoTOpas noiy4aercst U3 TOUKU Pso® CHMMETpHel OTHOCUTENIBHO OCH
OpAuHAaT.
3. IlepeBenute yroa 150° u3 rpagycHoi Mepsl B paiiaHHYIo.
4. IlepeBenure yroa 1,25p u3 pa,Z[I/IaHHOI/I MEPBHI B IPalyCHYIO.
5. 3anuImmTe paBeHcTBoO ...0= ;.

6. 3anumute Gopmyny Hepexozla OT pajiuaH K rpagycam.

7. 3anuImMTe 3HaUYEHUE sin q‘—

Bapuanr 2

1. I[TIpencraBeTe yron —710° B Buae a® + 360°n , rae N — nenoe uncno, 0<a<180°.

2. Touka Pso° — KOHeUHas Touka moBopota Ha 50°. Haiinure HanMeHbIlee 1o MOAYIII0 3HaYeHUE
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yrina B, Touku Ps, kKoTopas nmosyyaercs u3 TOUKU Pso® CHMMeETpHUel OTHOCUTENLHO ocH adcIucc.
3. [TepeBenute yron 135° u3 rpagycHoit MepHI B paiHaHHYIO.

4. IlepeBeaure yroi 2,5p U3 paAMaHHON MEPHI B IPAIyCHYIO.

5. 3anuiuure paBeHcTBo..." = E.

6. 3anummTe GopMyITy Iepexojia OT paguaH K rpaaycam.
o
7. 3aUNINTE 3HAUEHUE Cos -

Kpurepum ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIACTCS CTYIEHTY, €CJIM BEPHO PELIUT 7 3aaHM;

- OIICHKA «XOPOIII0» BBICTABIISETCS CTYACHTY, €CJIM BEPHO PELIUT 6 3aaHMii;

- OIICHKA «YJOBJICTBOPUTCIIbHO» BBICTABJIAACTCA CTYACHTY, CCJIM BEPHO PCIIUT 4 3aJaHus;

- OLICHKA «HEY/I0BJIETBOPUTEIILHOY» BBICTABIISETCS CTYJCHTY, €CJIM OH BEPHO PElIUT MeHee 4 3a-
JaHUHU

3.2 Ilpumep TecTOBBIX 3aJaHUM

OTBeTuTh HAa BOIIPOCHI TECTA.
1. Beipa3ure B paiuaHHOI Mepe BEJIMYNHBI YTIIOB:

l 60° I 45°
10° 20°
-75° -120°
225° 300°
7220° 4500°
2. BeIpa3ute B rpalyCHON Mepe BEIUYUHBI YTJIOB:
I s I V1
6 2
s L2
18 36
117 7
4
. .
720 540
3. B KaKoli 4eTBEpTHU PaCIOJIOKEH YIoJl o , ECIH:
' o =298° I o =717°
o =-12° o =-113°
2z 1in
o - o ———
7 7
9 _Ar
[ o ==
8 9
4. YkaxuTe N0oJI0KEeHUE TOUeK, N300pa3HB UX HA eIMHUYHON OKPY>KHOCTH.
I I
AT Az
4 6




C1750 C195°

D (-3 D (-1,4)

Kpurepum ouenku:

- OLICHKA «OTJINYHO» BBICTABJISETCS CTYACHTY, €CIM BepHO pemut 10 3ananuii;

- OIICHKA «XOpPOII0» BBICTABIIAETCS CTYJEHTY, €CJIM BEPHO PELIUT 7 3aJaHHi;

- OIICHKAa «YyJOBJICTBOPUTCIIBHO» BBICTABJIAACTCA CTYACHTY, €CJIM BCPHO PCHIUT 4 3aJaHus;

- OLICHKA «HEY/I0BJIETBOPUTEIILHOY» BBICTABIISETCS CTYJCHTY, €CJIM OH BEPHO PElIUuT MeHee 4 3a-
JaHUHU

3.3. OneHka BbINOJHEHHbIX MPAKTHYECKHUX padoT
IIpumepHoOenpakTHYeCKOe3aaHUE

BoinonHuTh pacueTHyto paboTy IO BapUaHTaM.
B pesynbpraTe u3sMepeHnii Kakol-TO BEJTMYHHBI IIOJTY4EHBI CIEAYIOIUE Pe3yIbTaThl. 3aJaHHE:

1. CocTaBuTh BapUaLlMOHHBIN P

2. OnpeaenuTs SMOMPUUECKYIO PyHKIUIO pacnpeaeneHus. [loctpouts ee rpadux.

3. [locTpouTh NOJUTOHBI YACTOT MJIM OTHOCUTEIBHBIX 4acTOT. CenaTh BBIBOJ O 3aKOHE paclipe-
JICJICHUS N3Y4aeMOM BEJINYUHBI.
4. HaiiTu uMcnoBbI€ XapaKTEPUCTUKH U3ydaeMON BEIUUUHBI.

5. Haiitu Mmozy, Meinany BBIOOPKHU.

6. Haiitu To4yeyHble OLIEHKM MAaTEMaTUYECKOro OKUIAHMs, AUCIIEPCUH, CPEAHEr0 KBaJpaThye-
CKOT'O OTKJIOHEHMSI U3y4aeMOM CIIy4aliHOM BEJINYMHBI.

7. HaiiTu MHTEPBAIBHYIO OLIEHKY MaTEMaTHYECKOr0 OKUJAHUS C JJOBEPUTEIBHON BEPOSTHOCTHIO

0,95.

Bapuanr 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
Bapmuanr 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 onenkn:

- OLICHKA «OTJIMYHO) BBICTABIISIETCS CTYIEHTY, €CIM BEPHO PEIINT 7 3aJaHul;

- OLIEHKA «XOpOIL0» BBICTABIISETCS CTYAECHTY, €CIIM BEPHO PELIUT 5-6 3a1aHuil;

- OLICHKA «y/I0BJIETBOPUTEIILHOY» BBICTABIISETCS CTYJIEHTY, €CJIM BEPHO PEIIUT 4 3a/1aHus;

- OLICHKA «HEYI0BJIETBOPUTEIBHO» BBICTABIISAETCS CTYACHTY, €CIIM OH PELIUT MEeHee 4 3a1aHnii

O1ieHKa BBIMOJIHEHHBIX IPAKTUYECKUX paObOT MPOBOIUTCS.
- Ha3aHATH-
Ax(oIpoc, perieHne3anad, JeJ0Basurpa,KpyribliicToI, TECTUPOBAHUE(TUCbMEHHOSUITMKOMIIBIOTEPH
0€), OTBEThI (IIMCbMEHHBIE WIIM YCTHBIE) HA TEOPETHUECKUE BOMPOCHI, PellIeHHe MPAKTUYECKHX3a-
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JTAYMBBITTOTHEHUE3TaHUHHATIPAK THIECKOM3aHSATHH, BBITIOTHEHUEKOHTPOJIBHBIXPA0OT;
- MOpe3yJbTaTaMBBINOJIHEHUSUHIUBUIYaTbHBIX3aJaHHH;
- MOpe3yJabTaTaMIIPOBEPKUKAYECTBAKOHCIICKTOBIICKIINN,pPA00UNXTeTPaACHMMHBIXMATEPHAIIOB;

OIIeHKa 3a CEMECTP
CeMeCTPOBaﬂ OLICHKA OIPCACIACTCA KaK OKPYIIJICHHOC 10 LEJIOro 4Yucjia CpeaHES apI/I(bMe-
TUYCCKOC OLCHOK TCKYIICTO KOHTPOJIA, IMMOJYYCHHBIX B TCUCHHUEC CCMCCTpA.

4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTalul

VYuebnsim ranom no aucrumumae CO0.01.06 MartemaTtrka npeaycMoTpeHa MpoMeExKy-
TOYHAs aTTecTanus B (hopMe IK3aMeHa.

4.1. 3aganue NPOMeKYTOUHOTO KOHTPOJIS

[Tpumep sK3aMeHaIMOHHOTO OneTa

MHHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKOU ®EJIEPALIMUA
JIEITAPTAMEHTHAYYHO-TEXHOJIOT' MYECKOM ITOJIMTUKHUY OFPA3OBAHU S
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OFPA30BATEJIbHOE
YYPEXJIEHME BBICILIEI'O OFPA30OBAHUS
«JOHCKOM I'OCYJJAPCTBEHHBII1 ATPAPHbBIN YHUBEPCUTET»
(®I'bOY BO Houckoit 'AY)

JIOHCKO# arpapHbIid KOJUIEIK

Kadenpa "EcrecTBeHHOHAYIHBIX TUCITUTUTHH" YTBepKAEHO Ha 3aceJaHUU
Hucuunnuna: CO0O.01.06 MartemaTtuka Kadeapbl, MPOTOKOJT
Ne or" " 20 1.

Hanpasnenue noaroroku: 35.02.05 Aeporomus

bunet Neo 1
3AJIAHHUE 1 (ob6s13aTenbHOE, OIIEHUBACTCS KaK YIOBJIETBOPAIOIIEE MUHUMAIHFHOMY YPOBHIO 00-
pa3oBaHUS COCTOUT U3 7 BOIIPOCOB).

1.Boruuciute ¥ 32+ Y —&
3

5
( 2 j7 ( 2 jY
2. CpaBHHTb yncna | — | u| —
7 7

3. Haiitu kopeHb ypaBHeHus logg(x+ 5) =3
4.TlepeseuTe U3 TPagycHOl B paguanHyio mepy: 14,8 70,28°
5. PemmTsh ypaBHeHue ¥ 19 —3x =75

10x =2

6. Haiitn npenen Gynknuu lim

a1

7. Haiitu omans chepsl, ecinu paguyc chepbl paBeH § M.

3AJIAHUE 2 (nomomHuTENHHOE, OIEHUBAETCS TIOMOJHUTEIHLHO B 1 0asut Mpu BBIMOJHEHUH 1-TO
3a/laHusl COCTOUT U3 2 BOMPOCOB)

1. Beraucinure Iagi(Z ty E) t Iﬂgi(l ~ tg* E)_l

2.Pemmte ypaBHeHne tgix — Stgx — 4 =0

3AJIAHME 3 (ycnoxHeHHOE, OLIEeHUBAETCS IIPH BHIMOJIHEHUH MEPBBIX JBYX KaK OTIMYHBIHN pe-
3yJlbTaT COCTOUT U3 | Bompoca)




ool

1. JlokasxuTe TOXIECTBO =cigin+x)—1

gimxecas +ain® x

Kpurepun onenkmu:

- OLIEHKA «OTJIMYHOY BBICTABJIAETCS CTYJIEHTY, €CIIM OH BBINOJIHACT 3 3a/1aHus;

- OLICHKA «XOpOILLO»BBICTABIIAETCS CTYEHTY, €CJIM OH BBINOJHSAET 1 U 2 3a1aHuE;

- OLIEHKA «y/I0BJIETBOPUTEILHO» BBICTABIISIETCS CTYACHTY, €CJIM OH BBINOJHSACT 3aaHue 1;

- OLICHKA «HEYAOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH HE BBIIIOJIHSET HU OJIHO-
ro 3aJ1aHHUS.

[TpenogaBarens 3aB. kadeapoii
(moamuck) (®HO) (moamuck)

(DUO)

TecToBble 3agaHus AJ15 MPOMEKYTOYHOI0 KOHTPOJISA
3adanus 3aKpovimo20 munda

1. MHoXkecTBO - 3TO
1. CoBokynmHOCTh OOBEKTOB

2. CHHIIKOM MHOTO
3.  CoBOKYIHOCTb 00BEKTOB, 00BEAUHEHHBIX IO HEKOTOPOMY MPU3HAKY
4. CoOBOKYIHOCTb 0OBEKTOB, 00JIaAAOIINX CBOMCTBAMU

Ilpasunvnuiti omeem: 3

2. YkaxuTe BepHbIe YTBeP:KIeHHUs
1. [Ipu omepamusix Ha YHUCIOBBIX MHOXKECTBaX 3a YHHMBEPCAJIbHOE MHOXKECTBO O€pyT
MHOKECTBO IIEJIBIX YHCEN
2. MHOeCTBO YETHBIX YHCEII -9TO CUETHOE MHOKECTBO
IlepeceueHne AByX MHOXKECTB BCEra HE MYCTO
4. OcHOBHBIE ONEpPALUU HAJl MHOKECTBAMU: TIepecedeHrne, 00beJuHEHNE, Pa3HOCTh, CUM-
METpHUUECKasl pa3HOCThb
5. IlycToe MHOXECTBO- 3TO KOHEYHOE MHOKECTBO

w

Ilpasunvnuviti omeem: 2,4, 5

3. CuHyCcOM 0CTPOro yrJia npsiMoyroJibHOro TpeyroJbHUKA HA3bIBAETCH:
1. OTHOIIeHHEe MPOTUBOJIEKAIIIETO KaTeTa K MpuiiexKaemMy
2. OTHoIlIIEHUE TIPUIISKAIIETO KaTeTa K THIIOTEHY3e
3. OTHoIlIIEHNE TUTIOTEHY3BI K MPUIISKAIIEMY KaTeTy
4. OTHoOlIEHUE POTUBOJIEKAIIETO KaTeTa K THIIOTEHY3¢e
Ipasunvhuviti omeem: 4

4. YcTaHOBHUTE COOTBETCTBHE

/x —4=3.

1. panimoHanbHOE ypaBHEHUE a.

. TX
sin— = 0,5.
2. uppanroHaIbHOE YPaBHEHUE; 0. 3




216
3. TPUTOHOMETPUYECKOE YPAaBHEHHE. B. X
Ilpasunvhuviti omeem: 1-6, 2-a, 3-6

5. locTaTo4HbIM ycjaoBHeM yObiBanus pynkuun f(x) siBasiercs ....

Ilpasunvrwviii omeem: 2

3aoanus omKpvLIMo20 Mmuna

1. HaiiguTe npousBoanyo pyHkuun y=tg(x) ¢ mouxe x=0.
Ilpasunvrwviii omseem: 1

=8.

y (x—1)°
2. HaiiguTe KOpeHb ypaBHEHUsI
Ipasunvuviti omgem: 3

3.HaiiTu npou3BoAHYI0 321aHHOI PYHKUMH Yy =4X + ¢ —Sin X

Ilpasunvnwviii omeem: 4 — COS X

4.BeposSiTHOCTD JIIOOOT0 COOBITHS €CTh HEOTPHIIATEIbHOE YHCJI0, He TPEeBOCXOAsIIIee YHUCIa

IIpasunvuoi omeem: 1
5.Heonpenenénnsblii uaTerpai pynkuuu f(X) = 2sinxumeer Bua
IIpasunvrviti omeem: —2cosx + C

6. B ypue 200 6nneroB. 3 Hux 10 BeIMrpeIHbIX. BepoATHOCTH TOr0, 4YTO NEPBBIi BbIHY-
ThIil OMJIeT OKaKeTCH BBIMTPHILIHBIM, pABHA .

IIpasunvroii omeem: 0,05

(4322 — 568%) : 1000.

7. HailiquTe 3HaYeHUEe BbIPAKEHHUS
Ipasunvroii omseem: -136

8. BeposiTHOCTH TOr0, YTO HOBasl IAPUKOBAsI Py4YKAa MUIIET IJIOX0 UJIU BOBCE He MHIIET,
paBHa 0,21. [Tokynareinb, He rsas, 0epéT 0HY IIAPUKOBYIO PY4KY U3 KopoOku. Haiinure
BEPOSITHOCTH TOT0, YTO 3TA Py4YKa MUIIET XOPOIlo.

IIpasunvuoiti omeem: 0,79

9. Inddepennuan oT HeomnpeaeJJeHHOI0 MHTErPaJia PaBeH MOAbIHTErpaJbHOMY




IIpasunvruiti omeem: 8vipasicenuro

10. BeposiTHOCTB TOI'0, YTO MPOU30i/1€T OJTHO U3 JIBYX HECOBMECTHBIX COObITHII, paBHA
BEPOSITHOCTEH 3THUX COOBITHIA.

Ipasunvuviti omeem: cymme
11. Toukn MaKCHMyMa 1 MUHUMYMa (PYHKIMH HA3bIBAIOTCH TOYKAMU .

IIpasunvnoviti omeem: skcmpemyma

12. Haiinnte KopeHb ypamle}mﬁ1 + 8(3x + 7) =9.

Ipasunvuviti omeem: -2

13. BeposiTHOCTH TOT0, YTO B CJIy4aiiHbIii MOMEHT BpeMeHH TeMIlepaTypa TeJjia 310POBOro
Yesi0BeKa oKaxkeTcss Hu:Ke yem 36,8 °C, pasua 0,81. Haiigure BeposiTHOCTH TOI0, YTO B
cJy4YyailHbIi MOMEHT BPeMEHH Y 310POBOI0 Yel0BeKa Temineparypa okaxercs 36,8 °C win
BbIIIIE.

Ilpasunvnwviii omseem: 0,19

14. B TpeyroJjibHuKe ABCAC = BC =25,AB = 40-Hal71)mTeSinA-

Ilpasunvrwviii omeem: 0,6

15.CoBokynHoOCTh Bcex nepBooopa3Hbix pynkuun Yy = f(X) Ha3pIiBaeTcs

Hpaeuﬂbelﬁ omeeni. HQOI’ZpeaeﬂeHHblM UuHmezcpajiom

Bonpocel k dk3ameny
Bonpoc Nel.
Jaiime onpedenenua: a) Kopua cmenenu N u3 yucia a; 6) apugpmemuueckozo KOpHA cmene-
HU N U3 HeOMPUYAMENbHO20 HUCAA A.

Omeem.

KopuemM ctrenesu n (n = 2; 3; 4; ...) U3 YHcJIa @ Ha3bIBa-
eTcs YHMCJIO, N-f CTeIeHb KOTOPOr'o PaBHA d.

KopeHb BTOpPOH cTelmeHH WHAYEe HA3LIBAETCSA KBaJpar-
HBIM, TPeThell — KyOHMUYeCcKIM.

ApudmMeTnuecKHM KOPHEM CTEIeHH 1 U3 HeOTPHUIIATeIb-
HOT'O YMCJIA d HAa3bIBAETCH TAKOe HEeOTPHUIATEILHOE UH-
CcJI0, N-A CTeleHb KOTOPOTO paBHA 4.

Oboanauenne Ya UCIIOJAB3YeTCs AN apH(PMEeTHUECKOTO
KOPHSA YETHOH CTeIleHH M AJIA KOPHA HEUETHOM CTEIleHH.

m
IIo onpenenennto a” =Na™, rmea <0; m e Z; n <N.
3aoauu.
1. BBIYHCIHUTB.

10



a)3"-32%0)53:5°
Peuwienue.

a) 3"-32=3"2%=3%=243;
6) 52:56=5306=5%=-125

2. BbINOJHHUTH NPe0Opa3oBaHusl.

27
a) {3 Y432; 6) -~

Pewenue.
a) 43.4432 =43 . 421 .33 — 421 .31 —2.3-6;
27 ¥-27 3

6) fl- e = =2
125 3125 )
IIpencTaBUTE B BUJIe CTEIIEHU:
3/~ 5/ 2 .7[3
3. IlpeacraBuTh B BH/€E CTEIEHH. Y - Rx? : Ux®,
Pewenue.

3 1 23 32

12
3[ 5/ 7/ 3 B el 375 7 105
x - NUx? Yx® =x3 x5 147 =x3 57 = x105,

Bonpoc Ne2.
Kaxue ceéoiicmea y kopusa cmenenu N u3 uucaa a?

Omeem. i
(Ya)" =a;

Ya" =a, ecnu n meuérHo; Va" =lal, ecim n uérHO
(x| = —x, ectm x < 03 |x| = x, ecau x < 0);

Ya - 4o = Yab;
:n%, rae a <0, b > 0 mpu uétaom n; b # 0 npu

Ya
h

HEUETHOM 71;

(¥fa)" = %a*;
nkfamk :@ (a £0; B € N);

3aoauu.
1. Bbluuciaurs.

('

Pewenue.

()
3) U2/ 28 g

2. YOpocTHTb.

(xg )E : (xyﬁ)%.

Pewenue.

11



8
5

1
61 26 (1 6,1) x5 x5 3 415
(xy®)3 = x35 ;|23 .y 3) = - - )

()

3. Bb!HeCTI/! MHOKHUTEIb U3-I10 3HaKA KOPHSI.
a) Y37 6) Va5
Pewenue.
a) 437 = {31 . 3% = 3433 = 3427
6) V45 =95 =35

Bonpoc Ne3.

Jaiime onpedenenusn: nocapugpma uucna b no ocnosanuio a, decamuunozo nozapugma u
HamMypanbHo2o nozapugma.

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

Jlorapudmom unciaa b 10 OCHOBAHUIO @ HA3BIBAETCA Ta-
KOe YHCJIO ¢, 4TO0 a‘ = b:

¢ =log, b, ecnm a‘ = b.

HecaruunpiM jgorapudgmom HazbIBaeTcA Jgorapudm Io
ocuoBauwuio 10:

c=1g b, eciu 10° = b.
HarypaasabiM Jdorapu¢gmMoM HasbIBaeTcd JIOTapudM IIO
OCHOBaHMIO e, I'je uucyjo e = 2,718:
c=1n b, ecau e° = b.
3agaumn.
1. BBLIYHCIHNTD.

log, 64 — 310g1 27
3
Pement{e.

-3
1

a) 64 = 2%; zmauwur, log, 64 = 6; 27 :(gj :

3HAYHT, logl 27 =-3;

3
log, 64 — 310g1 27T=6-3-(-3)=15
3
2. Bpraucanrte.

410g2 3
Pewenue.
log,» 3°
410g23 — (22)10;;‘2 3 _ (22) 0g 2 — 32 =9,

3. Bpruuciaursb

log, \/5

Pewenue.
1 1

- 1 =
logs v/2 = log,: 22 = 5 logs 22 =

DO | =

DO | =
| =

12



Bonpoc Ne4.

Kakue ceoiicmea nozapughma evt 3naeme?
Omeem.

OcHoBHOE JorapudMUYECKOe TOKIECTBO:
alogat — p,

Jlorapucdm npousBeaeHUsd, YaCTHOI0, CTEIIeHH, KOPH:

log,(bc) =log, b +log, c;
log, b =log, b —log, c;
¢
log, b” = p-log, b;

1

log, ¥b = = - log, b;
b
1

logap b=—"-log,b;
p

logap b? =log, b; logap a? = %

3aoauu.
1. BplUHCIAUTH

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

Pewenue.

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

= log12 144 = 2,
2. Bpruucaurnb

logl 54 — logl 6.

3 3
Pewenue.
54
log; 54 —log, 6 =log; — =1log; 9 = -2.
3 3 3 6 3
3. Bpluuciaursb.
log j5 ¥25.
Pewenue.

1

1
log ; 425 = log 1 255 = 2 - logs 25 —2-%-log525—
2

5

2-2
b

| bo

Bonpoc Ne5.

Jlaiime onpedenenusn cunyca u KocuHyca ocmpozo yaia.
Omeem.

IIpamoyroabHblii TpeyroabHMK ABC — TpeyroJbHHUK,

B KOTOPOM OAMH yroJ paBeH 90°

13
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B C
Cunycom octporo yriia A B mNpAMOYIOJILHOM TPEYIOJib-
HUKe Ha3bIBaeTCA OTHOUIEHWE IPOTHBOJIEIKAIIET0 KaTeTa

K THIIOTEHYy3e:
. BC
sin /A = —.
AC
Kocurycom ocTporo yriaia A B IpPAMOYTrOILHOM Tpe-
YroJbHIKE Has3bIBaeTCA OTHOIIeHHe NPUJIeKAIIero Ka-

TeTa K T'HIIOTeHYy3e:

cos LA = £
AC

3aoauu.
1. Ynpocturs.

2 + cos? o — 2 sin? a.

Pewenue.

2+cos?2a—2sin2a =

=2+cos’?a—2(1 - cos®a)=

=2+cos?2a— 2+ 2cos?a=3cos?a.
2. H3BecTHO, UTO

cosa:O,S;S?n<a<2n.
Haiitu: sin a; tg ao; ctg o.

Pewenue.
ITockonbKy yroa o gexut B IV ueTrBepTH,

sina <0
sina = —J1-cos?a = —/1-0,64 = -0, 6;
sin a 0,6 3 1 4
tga = =- =-—ctga=—-=-—.
cos o 0,8 4 tg o 3

3. BbluMCIUTH:

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

Pewenue.

ITo dopmynam nmpuBegeHMS:

10n 3n . 5m
cos—-ctg— —sin— =
3 4 6

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

T T . T T T . T
——cos-[—ctgj—sm—cos-ctg—sm—
3 6 4 6

4 3
T
2 2
Bonpoc Neé.

ﬂaﬁme onpedeﬂeuuﬂ MAHCEHCA U KOMAHZEHCA OCMPO2Oo yliia u onpedeﬂemm mpuconomem-

14



puueckux (oynkuyuii uucaa X.
Omeem.

IIpamoyroasnselii TpeyronbHUK ABC — TpeyrojbHHK,
B KOTOPOM OJMH yroJ pasern 90°
A

B C

TaHreHcom yria A B IpAMOYTOJLHOM TPeYroOJbHUKE Ha-

3bIBAETCA OTHOIIIEHHE IPOTUBOJIEKAIIEro KaTeTa K IPH-
JIeXKAIeMY:

BC
tg LA =——-1.
AB
KoraHnrencom yria A B OIpaMOYTroJbHOM TPEVrOJLHHUKE

HA3bLIBAETCSA OTHOINEHWE MPUJIEKAIero Karerta K IIPO-
THBOJIEKATIIEMY:
AB
ctg LA =—.
BC
CunycoM (KOCHHYCOM, TaHT€HCOM, KOTAHTe€HCOM) Y-

cJa x Ha3bIBaeTcA CHHYyC (KOCHHYC, TAHTeHC, KOTAHTEeHC)
yrjia, paBHOTO X PajuaH.

3aoauu.
1. H3BecTHO, 4YTO

tg o= —-2; g<a < m. HauTn:

sin a; cos a; ctg o.

Pewienue.
1 1
ctga=—=-—;1+tg%a=—5—;
tg a 2 cos” o
12 :1+4:5;COSZOL:1;
cos” a 5
sinzazl—coszazl—l:é-
5 5
ITockonpKy yroa o jaexut Bo II uerBepTH, sin a > 0;
cos a < 0.
3HauwuT, sin o = l = & cosa = _L - _ﬁ
| N N

2. YOpoCTUTH BbIpakeHHUe:
tg(nr — a) — cos(a — ) + ctg(5?ﬂ - a).

Pewenue.

15



tg(n — a) — cos(a — ) + ctg [5?“ _ OLJ -

:—tga+cosa+ctg(2n+g—a]=

=—tga+cosa+ctg(g—a]—

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

1
= cos(74° — 14°) = cos 60° = 2

Bonpoc Ne7.

Hanuwume ghopmynvl cunyca, KOCUHYCA U MAH2EHCA CYMMBbL 08YX Y2108,
Omeem.

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

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

tgoa+t
tg(o+ ) = E2 8P
l1-tga-tgp
tga -t
tg(o - p) = o tEB
l+tga-tgp
3aoauu.
1. BbIUHCJINTH:
tg 15°%
Pewenue.

45° — o
tg15° = tg(45° — 30°) = 820"~ 1830° _

1+1tg45°- tg30°
L V3

1% s-3 (3-48)
1+1_ﬁ 3+v3 (3+43).(3-43)

3

_12_66\/5_2_\/5;

2. BplUHCIUTH:

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

=1 + sin 30°—1+%—1,5.
3. Beluucianre:

16



T . 9T
cos? = —sin? =,

8
Pewienue.

2T . T n
cos gfsm —=cos— =

V2
o

Bonpoc NeS.

Hanuwume ¢hopmynvl cOKpawéHH020 YMHONCEHUS.
Omeem.

(@ —b)-(a+b)=a®-b%
(a + b)? = a? + 2ab + b?;
(a £ b)? =a?® + 3a®b + 3ab? + b3

(a £ b)(a® Fab + b%) =a® + b3.
3aoauu.
1. ¥YnpocTturth BbipaikeHue:

(a+b_ab](g_9}
a-b a+b b a/)

Pewenue.
(a+bab)(ab]: (a +b)? — (a - b)? _a27b2
a-b a+b b a (a-b)-(a+b) ab
_a®+2ab+b*—a®+2ab-b* a®-b*  dab(a® -b*)
- a — b " ab abd® -b?)
2. BpIHECTH MHOXKHTEIb M3-II0J 3HAKA KOpHA:

5
[a23 . pL7 .

Pewenue.

g/aza L7 = Q/azo bl .43 . p2 = Q/(a4)5 (B3) - a® .

=at - b%-Ya® 2.

3. H36aBuThCH OT KOPHS B 3HAMEHaTeIe:

3

%.

Pewenue.

3 3.Y72 3319 3319
Yo Yrz Yz T

Bonpoc Ne9.
/Jlaitme onpedenenue u ochogHble c60lCMEa MOOYNA HUC/A.

Omeem.

17



|a| = |@» ecom az0;
—a, ecnu a < 0.

la| = \/&72; lal = 2Ya®" (n e N);

la| > 0, ecnu a # 0;

|x| £ a Torma u TonBKO TOrga, Korma —a < x < a;

|la £ 6] < |af + |b];
llal = o]l < |a + bl;
|ab| = |a| < |b];

la"| = |a|";
a| ld
bl Il
3aoauyu.
1. Jloxa3aTh TOX1eCTBO:
o sina

2 71+cosa.

Pewenue.
.o . o . 2o
sin— 2sin—cos— sin — .
tg o _ 2 _ 2 2 _ __sina
2 oot 2cos? & 1+cosz—a 1+cosa
2 2 2

2. YHOpoCTHUTH:

Ja2-6a+9 +a? +6a+9

Pewenue.
\/a2—6a+9+\/a2+6a+9:
—Ja?-2.3.a+32 +VJa2+2-3.a+3% =

=\/(a—3)2 +\/(a+3)2 =la—3l+la+3l.
3. PemmTh ypaBHeHHe:

3x2—-4=0.
Pewenue.
x? = i; X190 = i\/E = i'fﬁ = i&.
3 3 3-3 3
Bonpoc Nel0.

Cohopmynupyiime npamyro u oopammuyro meopemot Buema.

Omeem.
Teopema Buera:
Ecau x|, x, — KOpHH ypaBHEHUA

ax?+bc+c=0,

b c
T0x1+x2:_—;x1'x2:—.
a

Ooparnas Teopema Buera:

Ecmu x, + x, = —p; X, - X, = ¢, TO IPDUBEJEHHOE KBaJApar-

HOe YPaBHEHHEe C KODHAMU X,, X, UMeeT BUJ:
x, +px +q=0.

18



3aoauu.
1. Pemuth ypaBHeHue:

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

2. PemuTh ypaBHeHHE:
(x—2) - (x+3)°=0.
Pewenue.
Ol3: x € (—ow; +x).
x-2P=0ccx-2=0x=2;
(x+3)P=0x+3=0c x=-3.
OtBerT. 2; —3.
3. Pemuth ypaBHeHHeE:

4x* - 5x2+1=0.

Pewenue.
OGo3Hauum t = x2.

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

?

1;2

8 8
B8 1. 543
8 4 8
x2:—©x12:i%;x2:1©x34:i1

OTBerT. i%; +1.

Bonpoc Nel 1.
Kaxkoe ypasnenue nazvieaemcsa keaopamnvimn? Kakoii éuo umeem gpopmyna Kopueit keao-

pammnozo ypagnenua?

Omeem.
KragpaTHoe ypaBHeHUe:
ax?+bx+c=0,a=0.

KopHu KBaapaTHOr0 ypaBHEHHUA:

-b+t~D
X2 =———>
2a

rae D = b? — 4ac.
Ecian b — uérHoe uMcJio, TO KOPHHA yA00OHO HMCKATh MO

dopmyne
2
- g + (g) —ac

a

X1;2 =

H

3aoauu.
1. PemmTh ypaBHeHHe:

3x2—-4x+1=0.

Pewenue.
ITockoasKy b = -4 — uéTHO,
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2+J4-3 2+1 2-1 1 2+1
X2 = = y X = =—5 X2 =

3 3 3 3 3
2. PemmnTh ypaBHeHHeE:

2

x x+2

+——=2.
x+2 x
Pewienue.
2
013: x # —2; x # 0. ObosHauum t = d .
x+2
2 1 1 t2+1
Tor,z:ax+2 =—:1t+—=2; Al = 2;
X t t t

t24+1=2t;t2-2t+1=0;

tl;zzli‘\J‘I— :1i021.

2

Y Lo x+2a®-x-2=0;
x+2
1£+vV1+8 1+£3
X2 = = ;
2 2
xlzﬁ:_l;x2:1+3:2—BX0,I[HTBOI[3.
2 2
Otset. —1; 2.

3. Pemmth ypaBHeHHe:
Ve +5+418-x =6.

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

Bosseném o0e uacTu B KBajpar:

x+5=36-12J13 - x +13 —x; 2x —44 =12413 — x;
x—-22=6J13 - x.

Emoré pas Bo3BeaéM B KBajpar:

x2 — 44x + 484 = 468 — 36x; x> — 8x + 16 = 0;
X2 =416 -16 =4+ 0 =4.

TIposepka: V4 +5 +/13 -4 =9 +/9 =3 + 3 = 6.
OTBeT. 4.

Bonpoc Nel2.
Hanuwume gpopmynsl 015 Kopheil ypasnenuii SinX=a u CoSX=a.
Omeem.
1) sinx=a.
YpaBHeHUe IMeeT pellleHHe TOJLKO npH |a| < 1:
x =(-1)"-arcsina + nn, n € Z.
B uactaHocTu, npu a =0: x =nn, n € Z;

Hpnazl:x:g+2nn,nez;

npna:—l:x:—g+2nn,neZ.
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2)cosx=a.
YpaBHeHUE UMeeT pellleHre TOJBKO OpH |a| < 1:
X = farccos a + 2nn, n € Z.

T
B uactHOCTH, npna:O:x:§+nn,neZ;
npua=1: x = 2nn, n € Z;
npua=-1:x=n+ 2nn, n € Z.

3aoauu.
1. Pemuth ypaBHeHHE:

.[ EJ J3
sin 2x+§ = —,

2

Pewenue.

2x + g =(-D" -arcsin73 +nn,n e Z;

ox+ () - i nez;
3 3

dx=-Ly 1y -y, nez;
3 3

T 7nn
=(-)"-1)- -+, neZ.
x=((-1) )6 g €

2. Pemmnth ypaBHeHHeE:

cos (f - E) =0
2 4
Pewenue.

T x 3n
:§+Tm,neZ;—:—+nn,neZ;

x_ r

2 4
37
XxX=—+2nn,n e 4.

3. Pemuth ypaBHeHHe:

el5)- 3

Pewenue.

x+£:arctg—3+nn,neZ;x+E:£+ﬁn,n€Z;
4 3 4 6

x:fi+nn,nez.
12

Bonpoc Nel3.
Kaxkoe ypasnenue nazvieaemcsa nokazamenvnuvim? Ilpu kakux ycinoeuax nokazamenpHoe
ypasnenue umeem peuienue? Kakoit 6uo umeem pewienue nokazamenabHo2o ypagHenus?
Omeem.
a*=b.
YpaBHeHUe UMeeT pellleHNe TOJABKO npu a > 0; a = 1; b > O:
x = log, b.

21



3aoauu.
1. Pemuth ypaBHeHue:

oVx _ 3.

Pewenue.
Jx =logy 3; x = (log, 3)°.

2. PemmnTh ypaBHeHHe:

2x-1
2" -(EJ .
2

Pewenue.
2% = 27Cx =Dy x = —(2x - 1)
1
X =

1-2x;3x=1;x=—.
3
3. Pemmth ypaBHeHHeE:

log1 x =-2.
3

Pewenue.

-2
x—[l) =32=09.
3

Bonpoc NelA4.

Kaxue euovt nepasencme 6wt 3naeme?

Omeem.

JluneiiHoe HepaBeHCTBO — 3TO HEPaBEHCTBO, KOTOpOe
COIEPIKUT TOJBKO JIMHelHbIe (pyHKIIUU (ax + b) OT HEeus-
BECTHOI IepeMeHHOMH.

KranpaTtHoe HEPABEHCTBRO COJNEPKUT KBaApaTHUHbBIE
dyaxnun (ax? + bx + ¢) OT IepeMeHHO.

PanuonansHOE HEPABEHCTBO COJIEPKUT TOJIBKO PaIluo-
HaJIbHBIe QYHKIOUH (YacTHBIE MHOTOUYJIEHOB) OT IIepeMeH-
HOMH.

Iloxa3aTerbHBIe HEPaBEeHCTBA COAepIKaT IIepeMeHHYIO
(un BBEIpasKeHUEe OT IIepeMeHHOI) B IIoKasaTeje cTele-
HHA.
JlorapudgMuUyecKHe HepPaBeHCTBA COAepiKaT IlepeMeH-
HYI0 (MM BBIpasKeHHe OT IepeMeHHOI) IoJ 3HAKOM JIO-
rapudmMa UJIU B €er0 OCHOBAHUMU.
3aoauu.

1. PemmTh HEpaBEHCTBO:

3x + 95 <12x + 3.

Pemenmne.

3x+5<12x+ 3 &

S Bx+5)-(12x+3) <0<

& -9x+2<0=29x-22029x22=x2>

2. PemmTh HEpPaBEHCTBO:
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x2+x+1>2x+ 3.

Peuwienue.
x2+x+1-2x-3>0;x2-x-2>0;a=1>0.
Pemaem ypasuenue x> — x - 2=0; x, = -1; x, = 2;

x € (—oo; —1) U (2; +0).

3. Pemuth HepaBeHCTBO:

(x — 2)(x — 1)(x+ 3) <0.
Pewienue.
Hanecém Ha ocbh TOYKH, B KOTOPBIX COMHOKHUTEIH 00PANIAIOTCS B HOJIb:

_ + — +
— >

-3 1 2
IIpu x =0: (x — 2)(x — 1)(x + 3) =6 > 0.
IlosTomy Ha mHTepBajse (—3; 1) JeBas yacTh IOJIOMKH-
TeJsibHA (3HAK «+»). PaccraBideM 3HAKW Ha OCTANbHBIX
HHTepBaJIaX (OHHU UepPeAYIOTCA). 3HAK «—» COOTBETCTBYET
uHTepBanam (—wo; —3) u (1; 2); x € (—w; —3) v (1; 2).

Bonpoc Nel5.

Jlaiime onpeodenenue pynkyuu u apeymenma.
DyHKIMA — 3TO 3aKOHOMEDPHOCTh, OTPAYKAMIIad CBA3b
MeX Oy 2JiIeMeHTaMHu MHOXEeCTB. BEJII/I‘{I/IHa y Ha3bIBaeTcd
(GyHKOMEel BEJIWYHUHEBI X, €CJHU KarKIOMY 3HAUEHHUIO X U3
HEKOTOPOTr'0 YMCJIOBOTO MHOJKECTBA, HA3BIBAEMOI'0 obJia-
CTHIO oIpeleseHua (PYHKIINH, COOTBETCTBYET €IUHCTBEH-
HOe 3HaYeHHe BeJIMUUWUHEI y.
BenuunHa x HasbIBaeTcH 4ApPryMeHToM, HJIHM He3aBHUCH-
MO IepeMeHHOMH, a 9JIeMeHThI 00JIACTH ONpeleeHud —
AOIIYCTHMBIMH 3HAYEHHUAMH apryMeHTa.
KopoTko cyoBa «BeJWYMHA [ €CTh (DYHKIIUSA BeJINUYU-
HBI X» 3allUChIBAIOT TaK:

Omeem. y = f(x).

3aoauu.

1. Mocrpouts rpadpuk GpyHKIUH

y = arctg(2x — 4).

Pewenue.

ITockonsky y = arctg 2(x — 2), rpadux
MOJKHO IOJYYHUTH U3 rpaduka y = arctg x cixartuem
B 2 pasa K ocu Oy ¥ CABUIOM Ha 2 eJHHHIIBI BIIPABO

2. Hoctpouts rpaguk GyHKUUH
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TC
=tg| 2x——|.
Y g( 4)

Pewenue.

Tpadur pysrnum y = tg [Zx - g) = tg2[x - %)
nosy4daerca us rpadura y = tg x cokarueM B 2 pasa

T
K ocu Oy ¥ CABUIOM Ha — BnpaBO

_3i i j'&r j .
8 :
E :
8 :

3. Iloctpouthb rpaduxk GyHKIUM:

y =logq(x + 3).
2
Pewenue.

Insa nmocTtpoeHud rpaduka HeoO0XOoUMO
CABUHYTH Ha 3 eIWHUIILI BJIeBO I'paduK GYHKIHH
y=log; x

— .

2

v A
5\ 2 R
T \ 0 ;
\
Bonpoc Nel6.

Jlaiime onpeoenenun npedena u npou3e00HoN YyHKyuu.
Omeem.
Yucao a HaseIiBaeTcs mpegeiroMm ¢yHKmum f(x) mpu x,

cTpemsAleMcs K X, @ = lim f(x), eciu ans maro6oro uu-
X=X,
0

caa € > 0 maiigércsa Taxkoe umcao o > 0, 4YTO U3 HepaBeH-
ctBa 0 < |x — x0| < O BbITeKaer |f(x) — a| < .
IIpousBogHOM (byHm_ufm y= f(x) B TOUKE X, Has3blBaeTcCs
npejesl OTHOLIEHWS IpVPAIeHUs QJyHHupm B TOYKE X,
K IpUPAIeHNI0 apryMeHTa, ecJI IIpUpaleHre apryMeH-
Ta CTPEMUTCA K HYJIIO:

f'(x0) = lim
Ax—0

flxg + Ax) — f(x0)
Ax ’
HNJINn
F(xo) = lim f(x)—f(xo)_

x—x, X — Xp
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3aoauu.
1. HaiiTu npon3BOAHYI0 (PYHKIHH:

y(x) = x2 - Inx;

Pewienue.

y'(x)=(x?) Inx+x-(Inx) =2x-lnx + 22 -

R =

=2xInx+x=2Inx+1)-x
2. HaiiTn npon3BoaHYI0 PYHKIUHU:

x+1
X)=——>——";
#) 3x% +2
Pewienue.

', 2 _ . 2 '
y,(x):(x+1) (Bx"+2)—(x+1)-(8x" +2) _

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

3. BBIYHCINTH HHTErPaJIbI:

T

3 2

a) Ixzdx; 0) I(x — sin 2x)dx.
-2 0

Pewenue.

3 x3
a) Ixzdx =
i 3

., 3 3 3 3

T

2 2
0) I(x —sin 2x)dx = [x? + 208 Zx)
0

Bonpoc Nel7.

/Jaiime onpedenenue Koopounam 6eKmopa, Cymmol 08yx 6eKMopos u NPou3ee0enus 6eKmopa
Ha yucno.

Omeem.

Koopdunamamu BexTOopa ¢ HadanoM B Touke A,(x,; y,; z,) ¥
KOHLIOM B TouKe A,(X,; ¥,; 2,)HaspBalorcs wucna x, — x,, ¥, — ¥y, 2o ~ 2.

Cymmoii eexmopoe a(a,; a,; a3) u b (b,; b,; by) HasbiBaeTcst
Bextop c(a, + b,; a, + b,; a; + by).

IIpouseedenuenm eexmopa a(a,; a,; a;) Ha YUCAO ) Ha3BIBAETCS
BeKTOp Ad =(Aa; Aa,; Ad,).
3aoauu.

1. Jans tpu Touku A (1; 0; 1), B (—1; 1; 2), C (0; 2; —1).
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Haitqute Touky D{(x; ¥; z), ecli u3BecTHO, 4T0: a) BekTophl AB u

CD paesbl; 6) cyMMa BEKTODOB AB u CD paBHa HYJIEBOMY BeKTOPY.

Pewenue.

1. AB=((-1-1(1-0;2-1))=(-2 1; 1).

2.CD = -0y (y-2(z+0) = (% y-2; 2+1).

a) CD = AB o3HayaeT, yTox = —2, y— 2=1,z+ 1 =1; takum
o6pasoM, uckomas toyka D (=2; 3; 0);

6) AB+CD =0 osnagaer,ytox —2=0,x=2;(y-2)+1=0,
y=1;, (z+ 1)+ 1 =0, z=-2; cnegosatenpuo, D(2; 1; —-2).

2.

HaiiTu mnmommans Tpa-
meInuyu, BEPIIUHBI KO-
TOpoii HMEIT KOoop- N ;

nuHaTei: (4; 4);(10; 4); S S L
(5; 9); (3; 9)

Pewenue.
ILiiomanb Tpanenuu paBHa

1
S==. b)-h,

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

3. Paamycel ocHOBaHMI yCeYE€HHOro KOHyCa pas-
HBI 7 cM 1 4 cM, a oOpasymomasa — 5 cMm. Haiitu pacero:
AHNe Me)XJV AuaMeTpPaMH OCHOBAaHMIA,
Pewenue.
O0MM NepHeHAHKYIAPOM J[ABYX JHAMETPOB
ocHoBaHMil ABndeTca orpe3ok OO0 , rae O u O, — nHexr-
DPBI OCHOBAHUIA.
ITycrs ABCD — oceBoe ceuenue. AQ, =7; BO=4; AB=5.
ABCD — pasHOOOKas Tpaime-
nusa. IIposeném BK | AD, Torga
BK = 00, (puc. 16.15).
W3z npamoyronsuoro AABK:

BK =+ AB? - AK? =
= JAB? — (AO, - BO)? =
52 — (T -4)% =4,

OO1 = BK = 4.
OTBeT. 4 cM.

Bonpoc Nel8.

Uto Ha3biBaeTcd MHOTOTPaHHUKOM?
Ymo nazvieaemcsa OuazoHaaIb0 MHO202PAHHUKA?

Kakoii MHOrOorpaHHHK Ha3bIBaeTCsS BBINVKJIBIM?
Omeem.
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MHnozozpanunux — 3TO TaKoe TeJO, MOBEPXHOCTh KOTOPOTO CO-
CTOMUT U3 KOHEYHOI'0 YHCJIA IJIOCKHX MHOTOVIOJIbHHKOB |
OTpe30K, CoeAHHAMINHUIA ABe BEPIIHHBI, HE JeXKallue B OLHOH
TPaHU, Ha3bIBaeTCsl JUG20HAI610 MHOIOT'DaHHUKA.

HAuazonanvroi naocKocmsyi0 Ky6a Ha3bIBaeTCs MIOCKOCTD, IDO-
xXoJsuas yepes [Ba 60KOBbIX pebpa Ky6a, He JexalllMX B OJHOM rpa-

HH. CE‘ICHHC, IIOJIYYEHHOE OT IIEpPECEYEeHnA .L[HaI'OHaJIbHOﬁ IINOCKOCTH
C TpaHsIMH Ky6a, HA3bIBACTCH QUAZOHANLHBIM CEUECHUEM.
MHOPOFP&HHP]K Ha3bIBAETCA GbINYKALIM, €eCTIH OH BeChb pPacloJio-

JK€H IO OJHY CTOPOHY OT KaXX/J0M M3 ero rpaHei.

3agaun.

1. Paccroanme or

OCHOBaHMA BBICOTEI IIpa-
BUJIBHOM  YeTBIPEXYTOJb-
HO#l mMpaMHuAbLl A0 eé 6o-
KoBOro pebpa paBHO a,
a 6oKoBOe pebpo obpasyer
C ILTOCKOCTBIO OCHOBAHHSA
yron o. HalitTu ©OoKoBoe
pebpo.

Pewenue.

SO 1 (ABCD), OC — mnpoeKnus
O0oxoBoro pebpa Ha miaockocTs (ABCD), £ SCO = a. IIpo
Begeém OM 1 SC; OM = a.

Ws AOMC: OC = -2
sin a
Tak xkax SO L (ABCD), SO 1L OC.
N3 ASOC:
ocC a 2a

cos Z/SCO sinocosa sin 2o

2. B coepy Baucan Kouyc, o6pasyiomniasa KOTOpo-
ro paBHa [, a yroJi IIpu BepIIHHE OCEBOT'0 CeUeHHUA paBeH
60°. HaiiTu miomank chepsl.

PeweHne. ILnomans chepsl HAlEM 1O hopMyie
S = 4nr?, rge r — paguyc cepsl.
IlockonsKy B cepy BOHCAH KOHYC, MPOBEIEM CedeHUEe
yepe3 BEPIINHY KOHycCa, KOTopoe OyaeT paBHODEIpeH-
HBIM TpeyroJabHUKOM. [locKOIBKY yroa mpu ero BepIiu-
He paseH 60°, To TpeyroabHUK paBHOcTOpoHHHUI. Clemo-
BaTEJIbHO, paauyc chepbl paBeH PajuyCy OKPYIKHOCTH,
OMMMCAHHOW BOKPYT PABHOCTOPOHHETO TPEYroJbHUKA.
3
Cropona TpeyroapHuka pasHa [. Torma R = e l. 3na-
B Y 4
4yuT, S = 411-[—-!) == nl?.
3 3
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JlnaroHaJ b OCEBOTO CeUeHHUA IUJINHAPA PaBHA

12 ¢m u obOpasyeT ¢ ILUIOCKOCTHI0 HHYKHET0 OCHOBAHHA
yroa 45°. HaiiTn 00bEM IIHINHIDPA.

PeweHne. IlockonbKy OCHOBaAHHME OCEBOTO ceueHHA obpa-
3yeT C BLICOTON IMUJIMHAPA OPAMOIA
yroJ, To Tpeyroabauk ADC, obpa-
B0BAHHBIN [UATOHAJIBIO OCEBOTO Ce-
YeHHsA, BBICOTOM I[UIUHAPA H €ro
auametrpoMm (puc. 16.9), — mpsamo-
yroabHbIH. 3Hauurt, LACD = 45°
(r.x. ZCAD = 45°).

Taxum obpazom, AADC pasuoOe-
opennbrit, 3uauut, AD = DC. Ilo
Teopeme IIudaropa:

AD, + DC, =122; AD, = DC, = 72; A
AD = DC =72 = 64/2.

C

Bonpoc Nel9.

Jlaiime Kknaccuueckoe u cmamucmuyieckoe onpeoenenue 6epoasmHoCmu.
Omeem.

Kiacenueckoe onpenejieHne BePOATHOCTH:

IIycTh mpu MCOBITAHUM BO3MOYKHO KOHEUHOE UHCJIO dJe-
MeHTapHBIX HCXO0J0B. BeposaTHocThIO cOOBITHA A Ha-
3bIBaeTCs OTHOIIeHWe YHcja 3JeMeHTapHBIX HCXOJ0B,
O0JIATONIPUATCTRYIOINX COOBITHIO A (IIpH KOTOPBIX A Ha-
CTYIIaeT), K 00IIeMy YHCIY 3JIEMEeHTaPHbIX UCXOJ0B.
BepoaTHocTh HeBO3MOXKHOI'O coObiTHA paBHa 0, Bepo-
ATHOCTH JOCTOBEpHOI'0 coObITuA paBHa 1. BeposTHOCTb
Joboro codeITuA 3aKkaouyeHa mexay 0 u 1.

CraTucTuueckKoe onpeaejieHne BePOATHOCTH:
IlycTs 1 — KOJIUMUYECTBO HUCIBITAHUI B HEKOTOPOH cepuu
HCIIBITAHUN, M — KOJHYECTBO TeX HMCILITAHHIH, B KOTO-

m
pBIX npousoinnio codbiTue A. OTHOIIIeHUe — Ha3bIBaeTCA
n

OTHOCHTEJBHOM YacTOTOM CcOOBITHA A B JAaHHOI Ccepuu
ucnelTaunii. U3BecTHO, UTO IpH OOJBIINX 3HAYEHUAX 7
OTHOCHTEeJIbHBIEe YaCTOThbl B PAa3HBIX CepHAX I/ICHBITaHI/Iﬁ
NPaKTUUYECKH COBIAJAIOT U KOJeOJJIIOTCA OKOJIO HEKOTO-
poro uuciaa P(A), KoTopoe Ha3bIBAIOT CTATHUCTHUYECKON

BEDOATHOCTBIO COOBITHA A.
3aoauu.
1.

Yuenuk 3HaeT orBeThl Ha 20 u3 30 Bompocos
nporpaMmbl. C KaKOi BepPOATHOCTBHIO OH OTBETUT HA JBa

Hayraj 3aJaHHBIX Bompoca?
Pewenue.
OO611ee KOJIHUUYECTBO JIEMEHTAPHBIX MCXOI0B
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WCHIBITAHNUSA (3aaHbI 1Ba Bompoca) paBHO Cay, KOJIHUECT-

BO OJIATOIPHATCTBYIOIINX MCXO0J0B paBHO CZ). Takum
oOpasomM,

P(A)_@_czzo_zo-lg-z_@
n C3% 2-30-29 87

2.
B xomoBoMm 3amMKe 10 KHOMIOK, U OH OTKpPbIBa-
eTCcsA OJHOBPEMEHHBIM HasKaTHeM TPEX KHOIIOK. CKOJIBKO

CYLIECTBYET BO3MOIKHBIX KOJOB JJA TaKOro 3aMKa?
Pewienue.

10.-9.
cl%zu:lzo.
1-2-3

3.

IToesna B MeTpo B 4Yachl UK UAYT C HUHTEP-
BasioMm 2 muHyTHI. Ilaccasxkup BeIXOAUT Ha mIaTdhopmy
B CJYYaWHBIN MOMeHT BpeMeHH. C KaKOil BepOATHOCTHIO

eMy OPUAETCA KIaTh He MeHee 1,5 MuayT?
Pewenue.

Bpemsa oxuparusa — Jr000e YMCJIO W3 OTPE3-
ka [0; 2]. TpebyeTcsa onpeieIUTL BePOATHOCTE TOTO, UTO

0OHO momnaJio Ha orpe3ok [1,5; 2]. B cuny onpeneneHus
reoMeTpHUYECKON BEePOATHOCTHU:

P(A):2—1,5:O,5:
2-0 2

0, 25.

Bonpoc Ne20.

Hanuwiume ¢hopmynwt 014 onpedenenus 0omuocumenbHoil
yacmomul u cpeonezo 3Ha4eHus blOOPKU.

Omeem.
OTHOCHTe/IEHAS YACTOTA 3HAUYEHHUH X :
n;
pi =
n

rje n, — 4acToTa X;, n — 00bEéM BEIOODKH.

CpenHee 3HaueHHE BHIOOPKH:
X1+ X9 + ...+ X,

’

X =

n
rae x, (k =1, .., n) — Bce 3HaUeHHUA BHIOODKH,
n — 00BEM BBEIOOPKH.

3aoauu.
1.

IIpu KoHTpOJIE 3HAHUH B KJaacce 25 yUeHUKaM
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OBLIM IIOCTaBJIEHBI cJlieAyIollue OoleHKHu: 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 CTATHUCTUYECKOE pachnpelejieHHe, OOJUTOH
4YacTOT, HAWTH BLIOOPOYHOE cpelHee, MOAY U MeIHaHV
pacmpefeeHus.

Pewenue.

CrpynoupyeMm naHHBIe U pa3MeCTUM UX B IO-
pAKe BO3pacTaHUsA Npu3HaKa (T. e. OIeHKHN): «2» — 5;

«3» — 8; «4» — 8; «d» — 4; n = 25.

X, 2 3 4 5

1

n. 5 8 8 4

1

IHocTpouM MOJIUIOH 4aCTOT.
YA

8

Bribopounoe cpenHee:

J?_5-2+8-32+58-4+4-5_3’44.

Bribopxa umeer xBe monbl: 3 u 4 (BcTpeuaroTcs OAUHA-
KOBO yacTo — 1o 8 pas). M, € {3; 4}.
Memunana: M = 3 (HaxoguTca Ha cepefinHe Ha 13-M mecre).

2.

KonuuecTBo pr10d B 03epe HeusBecTHO. Iloiima-

au 100 pri®6, MOMETHJIN U OTHYCTHUIN. Uepe3 HEKOTOpOe
BpeMsl IPU TaKoil 3Ke morofe BuLIoBuau 50 prid, cpenu
KOTOPBIX OBe OKa3aJIUCh IIOMeYeHHbIMH. OHGHHTb KOJIN-
JecTBO PBIO B o3epe.

Pewenue.

IIycth x — KoaudecTBO PuIO B o3epe. B coor-
BeTCTBUH C KJIACCMUYECKHM OIIpeleIeHUEeM BepPOATHOCTHU

BEPOATHOCTh TOT0, UTO CJAYYAWHO BBLJIOBJIEeHHasd pbiba

0
ooMedeHa, paBHa ——. B COOTBeTCTBHUHM CO CTATUCTHYE-
x
CKUM OIpejieJleHUeM 9Ta BEPOATHOCTh IIPUOJIMIKEHHO
2 1 100 1
paBHa — = —: — ~ —; x = 2500.
50 256 «x 25
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IIpu wnsyueHmn KonebaHUIl TeMIepaTyphl
B MIOHE B JJaHHOII MecTHOCTH 3a 30 JIeT moJyueHb! caeny-

IOII[FEe Pe3yJIbTAThI:

CpenuemecsauHas 15— | 17— 19— | 21- | 23—
reMmneparypa, C 17 19 21 23 25

KoauuecTBo jeT 2 5 10 7 6

ITocTpouTs rucTorpamMmy 4acToT.

Pewenue.
Ecnu TpebyeTcAa OIEHHUTH CPESHIOID TeMIIe-

patrypy 3a 30 Jer, TO HMHTepBaJIbHOE pacIpejeieHue
3aMeHAT OUCKPETHBIM, BhIOMpAsd BMECTO KarKIOTO WH-

TepBaJia 3HAUEHUS [IPU3HAKA ero CepequHy.

ITonyuaem:
X, 16 18 20 22 24
n, 2 o 10 7 6
n = 30.
= 16-2+18-5+203-010+22-7+24-6 ~ 20, 67.
IIpu aToMm M0 = 20; MB = 20 (B cepenuHe pAxa 6yayT aBa
paBHBIX 3HaueHus 20: M, = 2();20 = 20).

. X

0 15 17 19 21 23 25 ¢, °C

KpuTepuu oneHkn B popme IK3aMeHa:

- OLICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIU OH BBIIIOJHACT 3 3alaHud,

- OLICHKA «XOPOIIO»BBICTABIISIETCS CTYACHTY, €CJIM OH BBITIONHSAET | U 2 3a1aHue;

- OIICHKA «YJOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIIIOJIHACT 3aJaHUC 1,

- OLICHKA «HEYJIOBJICTBOPUTEIHHOY BBICTABIISACTCS CTYACHTY, €CJIM OH HE BBIMIOJIHSET HU OJTHO-
0 3aJIaHHS.
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