[Tpunoxenue 4.6

MWUHHCTEPCTBO CENBCKOro X03siMcTBa Poccuiickon denepanuu
denepanbHOE TOCYAAPCTBEHHOE 0I0IKETHOE 00pa30BaTeIIbHOE YUPEIKICHUE
BBICIIIET0 00Opa3oBaHUs
«CaHnkTt-IleTepOyprckuii Tocy1apCTBEHHBIN arpapHbIil YHUBEPCUTET

WHCTUTYT CTPOUTENBCTBA, MPUPOAO0OYCTPONCTBA U JTaHAIAPTHON apXUTEKTYPHI
Kadenpa npuknaanoit ”HPOpMATHUKH, CTATUCTUKUA U MATEMATUKH

OLEHOYHBIE MATEPUAJIbI
TeKYIIero KOHTPOJIsI/TIPOMEKYTOYHOMH aTTecTAlUM 00YJAIOIIUXCS MPH
ocsoenun OITIOII BO, peanusyromeit ®1'OC BO

10 TUCLUIIIINHE
«MATEMATUKA 1 MATEMATHUYECKAA CTATUCTUKA»

YpoBeHb BbICIIETO 00OpAa30BaHUs
BAKAJIABPUAT

Hanpagnenue moarotoBku
35.03.10 JlanamadtHass apXuTEKTYypa

Hamnpasnennocts (mpoduiib) 00pa3oBaTeIbHON TPOTPaAMMBI
«CanoBo-mapkoBoe u JJaHAadTHOE CTPOUTEIBCTBOY

dopma oOyueHus

O4HasA

I'ox Havama moaroroBku — 2025

Cankr-IletepOypr
20251



1. HACHHOPT ®OHJIA OLHEHOYHbBIX CPEACTB

Tabauna 1
Ne | @opmupyembie Konrposupyem | Ouenounoe
KOMIIETEeH UM ble pa3ae/abl CpeacTBo
(TeMbI)
AMCHMIIJIMHBbI
1. OIIK-1. Cmocoben pemars Tunoeble 3amauw | 1. Jlumeiimaa  u | KoHTpoabHas
Mpo(heCCUOHANBHON JISATEIILHOCTH HAa OCHOBE | BEKTOpHAas anredpa paboTra
3HAHUM OCHOBHBIX 3aKOHOB MaTeMaTHUYECKHX U 2. Ananutnyeckas TecT
€CTCCTBCHHBIX HayK C IIPUMCHCHUEM TreOMETpUA

WH(POPMAITUOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI
HOIIK-1.1 JlemoHCTpUpYeT 3HAHHE OCHOBHBIX
3aKOHOB MAaTEMaTHYECKHX W €CTECTBEHHBIX HaYK,
HEOOXOJUMBIX JUIS PEIICHUS TUIIOBBIX 3aja4
npoQeCcCHOHATLHON IEATETHHOCTH
3HATh: OCHOBHBIC 3aKOHBI MAaTEMAaTHUYCCKUX U
€CTECTBCHHBIX HAayK, HEOOXOAMMBIX IS
peIIeHHsT THUITOBBIX 3a/1a4 MPoQecCHOHANTEHON
JIeSITeIIbHOCTH
yMETh:  TPUMEHSITH  OCHOBHBIC  3aKOHBI
MaTEeMaTHYECKUX M CCTECTBEHHBIX HAYK,
HEOOXOMUMBIX JIJIi PEIICHUS THITOBBIX 3ajad
npo(eCcCUOHATLHON NEATETHHOCTH
BJIQJICTh. HABBIKAMHU IMPUMEHEHUS OCHOBHBIX
3aKOHOB MAaTeMaTHYECKHX M eCTECTBEHHBIX
HAyK, HEOOXOIUMBIX JUIS PEIICHHUS THUIOBBIX
3a7a4 MPoeCCUOHATBHON JIeATSIIBHOCTH
HOIIK-1.2 Hcnonb3yeT 3HAHUS  OCHOBHBIX
3aKOHOB MATEMaTHYECKUX M €CTECTBEHHBIX HAyK
JUIS. PEUICHUsS] CTAaHIAPTHBIX 3aja4 JaHmadTHON

aApXUTEKTYPhI
3HaTh: OCHOBHBIE 3aKOHBI MaTe€MaTHUYE€CKUX U
€CTECTBEHHBIX HayK s pemeHus
CTaH/IAPTHBIX 3aJa4 JasamapTHON
aApXUTEKTYPhI
YMETb:  IPUMEHATH  OCHOBHBIE  3aKOHBI

MaTeMaTUYeCKUX U €CTECTBEHHBIX HAyK s
pelieHnsT CTaHIAPTHBIX 3aja4 JaHAmadTHON
APXUTEKTYPBI

BIa/IeTh. HAaBBIKAMU INPHUMEHEHHUS OCHOBHBIX
3aKOHOB MAaTeMaTHYEeCKHMX W €CTECTBEHHBIX
HayK JUIsl pelleHds CTaHJapTHBIX 3a7ad
nasuadTHON apXUTEKTYPbI

3. BBenenue B aHanmu3
u
maddepeHnraipHOE
HCYHCIIEHHUE
(hyHKIIH
MEPEMEHHOMN
4.
JuddepennmanbHoe
UCUHUCIICHHE
hyHKIIH
HECKOJIBKHX
NePEMEHHBIX

5. Kommexcubie
qrcia

6. WnTerpansHoe
UCUUCIICHHE

7.  OOBIKHOBEHHBIE
nuddepeHInanbHbIe
ypaBHEHUS

8. Teopus
BEPOSITHOCTEH

OJIHOI




2. IPUMEPHBIN IEPEYEHHh OLIEHOYHBIX CPEJICTB

Tabiamnna 2
Ne | HaumeHoBaHue Kparkas xapakrepucruka IIpeacraBiienne
OLICHOYHOT 0 OLICHOYHOI'0 CPeCTBA OLICHOYHOT' 0
cpeacTBa cpeacrsa B ponae
1 | KoHTponpHas CpencTBo a1 MpOBEPKU YMEHHIM Kommuekr
pabota MIPUMEHSTH MTOJTYYEHHbIC 3HAHUSA KOHTPOJIbHBIX
JUISL PELICHUS 3a7a4 ONPEACIEHHOTO 3aJJaHAN 110
THIA IO TEME WU Pa3lIeiry BapUaHTAM
2 CucreMa cTaHIApTU3UPOBAHHBIX
Tecr 3aJjaHuM, TT03BOJISIOIIAs @®onx TECTOBBIX

aBTOMATHU3UPOBATh MPOLIETYPY
U3MEPEHUs YPOBHS 3HAHUU U
yMEHUHN 00y4aronierocs

3aJITaHUN




3. IOKA3ATEJIU U KPUTEPUU OLIEHUBAHUSI KOMIIETEHIIUI HA PA3JIMYHBIX DTAIMAX UX
OOPMUNPOBAHMNS, OIIMCAHUME HIKAJI OHEHUBAHUSA

Tabéanua 3
IlnanupyemMblie pe3ysibTaThl YPpoBeHb 0CBOEHMSI OueHo4ynoe
OCBOEHHUS KOMIIEeTEHIINH HEY/J0BJETBOPUT | Y/IOBJIETBOPHUTEJIbHO XOpo1Io OTJINYHO CPeIcTBO
€JIbHO

OIIK-1. Criocoben peuiaTh TUIIOBBIC 3aJa9U HpO(l)CCCI/IOHaJ'IBHOI\/’I JCATCIBbHOCTH HA OCHOBEC 3HAHMWI OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX U €CTECTBEHHBIX HayK C
IIPUMCHCHUEM I/IH(I)0pMaLII/IOHHO-KOMMYHI/IKaI_II/IOHHI)IX TEXHOJIOTHI

NOIIK-1.1 JIlemoHCTpHpYyeT 3HAHUE OCHOBHBIX 3aKOHOB MaTEMaTHIECKUX U €CTECTBEHHBIX HAyK, HEOOXOIUMBIX ISl PEIICHHUS THITOBBIX 33/1a49 MPOQecCHOHATEHON

JeSITeTbHOCTH
YpoBeHb  3HaHUMM | MUHMMAaJIBHO YpoBeHb 3HaHUN B | YPOBEHb  3HAHMM B | KOHTPOJIbHAS,
HUXKe JTOTTYCTHMBIi YpOBEHB | o0BeMe, o0Beme, pabota
3-OI1K-6.1 MUHUMAaIIBHBIX 3HAHHUH, JOMYIIEHO MHOTO | COOTBETCTBYIOLIEM COOTBETCTBYIOIIIEM TecT
3HaTh: OCHOBHBIC 3aKOHBI TpeboBaHuii, HETpyObIX OHINOOK nporpaMme [IporpamMMe MoOArOTOBKH,
MaTEMaTUYECKHMX U ECTECTBEHHBIX HAYK, | HMEIH MECTO TO/AOTOBKH, 6e3 ommoboK.
HEOOXOIMMBIX IS PEIICHHUS TUIIOBBIX | IPYObIe OIIMOKK JOITYIIEHO HECKOIBKO
3a7a4 MpoeCCUOHANTBHON HETrpyOBIX OIIMOOK
JeSITeNbHOCTH
[pu pewernu | [IpogeMoHCTpHpOBaHbBI [IponemonctpupoBan | IlpogemMoHCTpUpOBaHBI KOHTPOJIbHAS,
CTaHIAPTHBIX 3a7]a4 | OCHOBHEIC YMEHUs, | BI BCE OCHOBHBIC | BCé OCHOBHBIE YMEHHs, | pabora
V-OIK-6.1 HE pelIeHBI THIOBBIE 33aJa4d | YMEHUS, pEIIeHbl BCE | PEIIEHBl BCE OCHOBHBIE | TECT
' MPOAEMOHCTPUPOBA | ¢ HErpyOBIMU OIIMOKaMHM, | OCHOBHBIE 33/a4M C | 33Ja4d C OTICIbHBIMU
YMETh: PUMEHSTh OCHOBHBIE 3aKOHBI
HBI OCHOBHBIC | BBITIOJHEHBI BCE 3a/IaHUs, | HETpyObIMU HECYIIECTBEHHBIMHU
MaTeMaTHYECKUX U €CTECTBEHHBIX HaYK,
yMEHUs, WMeIU | HO He B ITOJTHOM 00beMe omunbOKamu, HEJI0UEeTaMH,
HEOOXOIUMBIX JJIS1 PEIICHHS THIIOBBIX
o MECTO rpyOsnie BBITOJIHEHBI BCE | BBIMOJIHEHBI BCE 3a/1aHUS
3aja4 Mpo)eCCUOHANTBHON
OHOKU 3aJaHds B TIOJIHOM | B IIOJIHOM O0beme
NeSITeNbHOCTH
o0neme, HO
HEKOTOpBIE c
HeJ04YeTaMHU
B-OIIK-6.1 IIpu pemienuu | Mmeercss MuHMManbHbId | IIpogemoncrpupoBan | IIpogemMoHCTpUpOBaHbI KOHTPOJIbHAS,
BJIaJIETh: HABBIKAMH ITPUMEHEHUS CTaHIAPTHBIX 3a7a4 | HA0Op  HABBIKOB ISl | bI 0a30BbIe HABBIKHM | HABBIKM TIPH  peIlieHHH | paboTa
OCHOBHBIX 3aKOHOB MAaTEeMaTHYECKUX | HE pelieHus  CTaHJApPTHBIX | MPH peLICHUY | HECTAHJAPTHBIX  3a7ay | TeCT




€CTECTBEHHBIX HAYK, HEOOXOAMMBIX JUIA | IPOJEMOHCTPHPOBA | 3aJjad €  HEKOTOPBIMH | CTAHAAPTHHIX 3a71ad ¢ | 0e3 omunOoK U HEJOUYETOB
peLICHHS TUIIOBBIX 33134 HBI 0a30BbIC | HEOYETAMU HEKOTOPBIMHU
npodecCHOHAIBHON eATebHOCTU HaBBIKH, UMeNnu HeAo4YeTaMH
MECTO rpyObIe
OIMOKHI
NOIIK-1.2 Ucnions3yeT 3HaHHUS OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHUX M €CTECTBEHHBIX HAYK JUIS PEIICHHS CTAaHJAPTHBIX 33/1a4 JIAH AP THONH apXUTEKTYPHI
YpoBeHb  3HaHUM | MUHHUMAJIBHO YpoBeHb 3HaHUN B | YpOBEHb  3HAHMM B | KOHTPOJbHAas,
3-OI1K-6.1 HWDKE JIOITy CTUMBIH YpOBEHB | o0beMe, o0beMe, pabora
3HaTh: OCHOBHBIC 3aKOHBI MUHHMAIbHBIX 3HAHWA, JOMYIIEHO MHOTO | COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM TECT
MaTeMaTHYECKUX U €CTECTBEHHBIX HAyK | TpeOOBaHMIA, HETpyObIX OMINOOK IIporpaMme [IporpammMe moAroTOBKH,
JUIS PELICHUs CTaHIApTHBIX 33734 UMenu MECTO MIOJIrOTOBKH, 6e3 omunooK.
JaHAMaPTHONH apXUTEKTYPhI rpyObIe OIIMOKU JIOTYIIIEHO HECKOJIBKO
HerpyObIX omMO0K
IIpu pemienun | [IpogeMOHCTpUPOBaHbI IIponemoncTpupoBan | [IponemMoHCTpUpOBaHbI KOHTpPOJIbHAS,
CTaHAAapPTHBIX 3a7a4 | OCHOBHBIC YMCHHA, | bl BCC OCHOBHBIC | BCC OCHOBHBLIC YMCHU, pa60Ta
HE PCUICHBI TUIIOBBIC 3aJa4yu | YMCHUA, PCIICHBI BCC | pCHICHBI BCC OCHOBHBIC | TECT
Y-OIIK-6.1 MIPOJIEMOHCTPUPOBA | C HETPYOBIMHU OIIMOKAMH, | OCHOBHBIC 3aJadd C | 33Ja4d C OTACITHHBIMU
YMETh: IPUMEHSATh OCHOBHBIE 3aKOHBl | HBI OCHOBHBIC | BBIIIOJHEHBI BCE 3aJaHus, | HErpyObIMU HECYIIECTBEHHBIMU
MAaTCMAaTHYCCKUX U €CCTCCTBCHHBIX HAYK YMCHUA, HUMCJIM | HO HE B IIOJIHOM O6T)CMC OHII/I6KaMI/I, HECJOo4UYCTaMu,
AJid peIICHUA CTaHAAPTHBIX 3aJ1a4 MECTO rpy6ble BBIITIOJTHCHbBI BC€ | BBIIIOJIHEHBI BCC€ 3aJJaHUA
maHAmaPTHONR apXUTEKTYPHI OITUOKHI 3alaHusl B TIOJHOM | B TIOJTHOM 00BeMe
o0neMme, HO
HEKOTOpBIE c
HeJ04YeTaMt
[pu pewennu | meercs muaMManbHbli | [IpogemonctpupoBan | IlponemoHCTpupoBaHbI KOHTPOJIbHAS,
B-OI1K-6.1 CTaHJIAPTHBIX 3a/1a4 | HA0OP  HABBIKOB Ui | bI 0a30Bble HABBIKK | HABBIKA IMIPH PEIICHUH | pabora
BJIaACTh: HABBIKAMHU IIPUMCHCHU A HE peUICHUA CTaHAAapPTHBIX | IIPpH pEeUIICHUHN | HECTAHAAPTHBIX 3a1a4 | TECT
OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX M | POJEMOHCTPUPOBA | 3aJa4 €  HEKOTOPBIMHU | CTAHIAPTHBIX 3a1ad c | 0e3 OIMOOK 1 HEIOYETOB
C€CTCCTBCHHBIX HAYK JJId pCIICHUA HBbI 0a30BELIE HEA0UCTaMU HEKOTOPBIMU
CTaHJIAPTHBIX 33724 JIaH A THON HaBBIKH, UMeJIn HeJoueTaMu
APXUTEKTYPHI MECTO rpyOsnie
omHOKH




4. IEPEYEHB KOHTPOJIbHBIX 3ATAHUM U NTHBIX
MATEPHAJIOB, HEOBXOJAUMBbBIX /1151 OHEHKHW 3HAHWH,
YMEHUU, HABBIKOB U1 OIIBITA JEATEJBHOCTHU

4.1. BapuaHThl KOHTPOJbHBIX padoT

Paznen 1. Jlunelinas u BekTopHas anredpa

OIIK-1. CrocobOeH pemath THUIOBBIE 3a/adyd MPOGECCHOHATBHOW JCATEIHPHOCTH HA OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX U ECTECTBEHHBIX HAyK C HPUMEHEHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

HOIIK-1.1 IemoHCTpUpYET 3HAHUE OCHOBHBIX 3aKOHOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOIUMBIX JIJISl peLICHHs TUIIOBBIX 3314 MPO(eCCUOHATILHOM e TeIbHOCTH

NOIIK-1.2 Ucnonb3yeT 3HaHHUSI OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKUX U €CTECTBCHHBIX HAYK JIJIS
pelleHus CTaHAapTHBIX 3a/1a4 JTaHAMA(THON apXUTEKTYpPhI

Kontpoabnas padora Ne 1

Bapuanr L.

-2 3 5
-1 4 2
. BRiuueanTes onpeaennTens
-8 -6 0
-1 1 3 -4
2. Hanucars pavitowense sektopa X no sestopam p, ¢, r: x = {3, 3. -11: p= {3, L, 0}: ¢ = {-1, 2, 1};
r={-1.0.2}.
3. Hadimi kocunye yraa mescty sextopamy AB u AC . ecnn A(33,-1). B(5.5.-2). C(4.1.1)
4. Komnnauapuet 1 sexropw @ = 13, 311, b=1{1.-2 1}, e= 41,1, 1}?
Bapuanr 2.
3 S 4 0
-7 -1 8§ 3
1. Balaneaurs onpesenurens
2 6 9 -1
| 0o -1 2
2. Hamucars pasnokenne sexropa X 1o sexropam p, ¢, r: x= {1, -4, 4}: p= 12,1, -1}; ¢= 10,3, 2};
r=11-1,1}.
3. HafiTit KOCHHYC YIZId MERTY BEKTOPAMH _4[} i _4(:, ecin A(2,-8.-1), B(4.-6.0), C(-2.-5.-1).
4 Komnnauapuet i sexropwa =44 3, 1}, b=1{1,-2 1}, e¢=1{2,2, 2}?
Bapuanr 3.
-1 9 5 |
-4 6 2 =2
1. Batancaurs onpegennreis
7 8 3
2 01 -1
2. Hanwears pawiomenne sextopa X no sexropam p, ¢, r: X = {8, 0, 5}; p= 12,0, 1}; ¢ = {1, 1, 0};
r=141 2}.
3. HafiTit KOCHHYC VIZId MERTY BEKTOPAMM AB n ][ ecnn A(0,1.-2), B(3,1,2), ((4,1,1).

4. Komonanapuet au sexrops @ = {3, 1, -1} b=1-2,-1, 0}, c={5,2,-1}7



Bapuanr 4.

-3 7 9 2

1. Bauncants onpeennrens ? b Ky 2
-8 1 0
-1 3 0 2

2. Hanwcars painokenne sextopa X no sexropam p, ¢, r: x = 4{-1, 7. -4}, p=14-1, 2 1}. ¢= 12,0, 3},
r=411,-1}.

3. HalTi KOCHHYC VI Mes1Y BEXTOpaMit AB u AC ., ecan A(-1,2-3), B(-1,-2.4), ((3,-2,1).

4. Komnaasapus au sexropw @ = {4, 3, 1}, b= 16,7, 4}, ¢=1{2,0,-1}?

Bapuanr 5.

s W
[ S ]
N

1. Bel9HCIHTE OOpetennTels

51
2. Hanucars pailiokenne sextopa X no sexropam p, ¢, r: x = {3, L 8} p=1{0, 1, 3}: ¢ = {1, 2, -1};
r=1{2,0-1}.
3. HailTit KOCHHYC VIIa MeXQY BEKTOpamMit AB w AE‘, ecan A(2.1,-1), B(6-1,-4), C(4.2.1).
4. Komnnanapue au sexropm @ = {3, 2.1}, b= {1,-3 -7}, e={1,2, 3}7

Bapuanur 6.
2 3 -3 4
Z ] =1 2
1. BuluscianTs onpesennreis
6 2 1 0
2 3 0 -5

2. Hanucars pasnoskenne Bextopa X no sexropam p, ¢, r: x = 16,5 -14}; p= {1, 1,4}; ¢ = {0, -3, 2};
r=1{21,-1}.

3. HaliTi KOCHHYC YITIa MERAY BEKTOPAMH AB u AC_", ecim A(5.3.-1), B(5,2,0). C(6,4-1).

4 Kommnnanapue: au sextopat @ = {1, -2 6. b=1{1,0, 1}, ¢=1{2,-6,17}?

Bapnanr 7.

2: =% 'I. .0
. BeraueanTs OnpeieanTens P 4 2 =1

3 -1 2 3

i RIS LY S |

2. Hanucars painoskesne sexTopa X no sexropam p, ¢, r: x = {-9. 5 S p=14{4, 1, 1}. ¢ = {2, 0, -3};
r=14-1,2 1}.

3. HaliTi XOCHHYC VIZIa MEXIY BEKTOPaMi AB w AC . ecin A(02,4), B(8.22), C(6,24).

4. Kosmnnansaphet mi sextops @ = (3,7 2V, b= {-2,0,-1}, ¢=1{2,2,1}?

Bapnaur 8.
-4 1 2 -2
|. Baraucants OnpeseanTens =4 4 2. - :
2 -3 1 =3
-1 -1 2 -l

2. Hanucars pauiowenue sektopa X no sektopam p, ¢, r: x = {8 1, 12} . p=1{1,2 -1}; ¢= {3, 0, 2};
r=1{-1,1,1}.

3. HaliTi XOCHHYC VIIa MEXIY BEKTOpaMit AB w AC . ecin A(-1-2.1), B(-4-2.5), ((-8.-22).

4. Komnnanapue 1 sextopm @ = {6, 3.4} b= {-1,-2 -1}, ¢=1{2.1,2}7?



Bapunanr 9,

23 & 1
7 =1 4 2
1. Buiascaurs onpescinres -
-8 -6 0
-1 1 3 -4

2. Hanwcars pawiowenne sektopa X no sextopam p, ¢, r: x = {3, 3 -1} p= {3, 1,0}, ¢= {-1, 2, 1};
r=14{-1,0,2}.

3. HaflTi KOCHHYC YITIa Mekay BEKTOpamit AB w AC.ecm A3, -1), B(5,5,-2), C(4,1,1)

4 Komnnamapust mi sexropw @ = {3, 31} b={1,-2 1}, e=1{1,1 1}?

Bapuanr 10,

3 5 4 9
7 -1 8 3
|. BaiayeanTs onpejennteis .
6 9 -1
1 0 -1 2

2. Hanucats paanoxesne sexropa X no sekropam p, ¢, r: x= {1, -4, 4}, p= {2, 1,-1}; ¢= 10, 3, 2};
r=1{1,-1,1}.

3. Haiii KOCHHYC YIID Me#y BEKTOpaMit AB w AC, ecnu A(2,-8-1), B(4,-6,0), C(-2,-5,-1).

4. Komnnanapust i sextopu @ = 14,3 1}, b= {1,-2, 1}, ¢={2,2,2}?

Bapuaunr 11

-1 9 5 1
4 6 2 -2
|. BaiayeanTs onpesennreis
T & 3
2 01 -1
2. Hanucars pazaoxenue sextopa X no sextopam p, ¢, r: x = |8, 0, 5}, p= 12,0, 1}; ¢ = |1, 1, 0};

r=14,1,2}.
3. HailTi XOCHHYC YITI8 MeRLY BEKTOPAMIL AB u A(—?. ecm A(0,1,-2), B(3,1,2), C(4,1,1).
4. Komnaanapus an sexropu @ = {3, 1, -1}, b=1{-2,-1, 0}, ¢={5,2,-1}?

Bapuanr 12,
3.7 9 2
2 6 4 -2
1. Buraucaurs onpescinres E
-8 1 0
-1 3 0 2

2. Hanucats paznomesie sextopa X no sextopam p, ¢, r:x=4{-1, 7. -4}; p=1-1,2, 1}. ¢ = 12,0, 3}.
r=141,1,-1}.

3. Haflti KOCHHYC YITIa Mekay BeXTopami AB w AC, ecau A(-1,2-3), B(-1,-2.4), ((3,-2,1).

4. Kommnauapust au sexropu @ = {4, 3. 1}, b= 16,7, 4}, ¢=1{2,0,-1}?



Bapuaur 13,

1 23
2 3 4 5
|. Barasnconts onpeneanrents
3 4 51
- 0 -

2. Hanucars paznosenne sextopa X no sexropam p, ¢, r: x = {3, 1, 8}; p=1{0, 1, 3}, ¢ = {1, 2, -1};
r=1{2,0,-1}.

3. Hafl1t KOCHHYC VIVIZ MEAAY BEKTOpPaMH AB u _46, ecnn A(2,1.-1), B(6,-1.-4), C(4.2,1).

4. Komanauapust an gexrop @ = {3, 2.1}, b=1{1,-3,-7},¢={1,2,3}?

Bapuaur 14,

3 -3 4
I -1 2
1. But4HcuTh OnpetennTes .
2 1 0
2 3 0 -5

2. Hanucars pasioaense sektopa X no sexropam p, ¢, r: x= 16,5, -14}; p= 11,1, 4}; ¢= {0, -3, 2};
r=121,-1}.

3. HaliTit KOCHHYC YIIa MEKIY BEKTOPAMA AB u AC, ecmm A(5.3,-1), B(5.2,0), C(6,4.-1).

4. Komnnanapust m sexrops @ = {1,-2,6},b=11,0,1},¢=1{2,-6, 17}?

Bapuanr IS5,

2 -1 1 0
0 1 2 -1

|. Baras#cauts onpenennrents .
3 -1 2 3
3 1 6 1

2. Hanmcars paviosense sektopa X no sexropam p, ¢, r:x = {-9. 5. 5} p=1{4, 1, 1}, ¢ = {2, 0, -3},
r=14-1,2 1}.

3. HallTit KOCHHYC YIAS MERAY BEKTOPAMM AB w AC.ecan A(0.2.-4), B(822), ((624).

4. Kommnanapaet 1 sextopu @ = |3, 7 7} b=1{-20,-1},¢=12,2 1}?

Bapuaunr 16.
-4 1 2 -2
-4 4 2 -1
|. Baras#cauts onpenenurents
-3 1 -3

-1 -1 2 -1
2. Hammcars paiiomenie sektopa X no sexropan p, ¢, r: x = {8, 1, 12}, p= {1, 2, -1}; ¢ = {3, 0, 2};
r=1{-1,11}.
3. HaflTi KOCHHYC VIJI8 MEKAY BEKTOPAMH AB uw AC,ecmn A(-1.-2.1), B(-4.-2.5), ((-8.-2.2).
4. Kommnauapuss 1 sexropu @ = {6, 3.4}, b= |-1,-2. -1}, ¢={2,1,2}?



Bapuanr 17,

—2. ¥, 25
1. Beruncinrs onpesennrent 7ol 4 z
-8 -6 0

-1 1 3 -4

2. Hanucars payioenue sekropa X no sexropam p, ¢, r: x = {3, 3 -1} p=1{3, 1,0}; ¢ = {-1, 2, 1},
r=1{-1,0,2}.

3. HailTit KOCHHYC VI/1a MeXTY BEKTOpaMIt AB w AC cecnn A(3.3, -1), B(5,5,-2), ((4,1,1)

4. Komnaanapust 1 sexropu @ =43, 3.1}, b= {1.-2, 1}, e={1,1,1}?

Bapuanr 18,
3 5 4 0
-7 -1 8 3
1. Buraucaurs onpeaennres .
6 9 -1
1 0 -1 2

2. Hanucars paanomesne sextopa X no sextopam p, ¢f, r: x= {1, -4 4):p=12 1 -1}. 4= 10, 3, 2};
r=1{1,-1,1}.

3. Haflti KOCHHYC YITIa MEkay BEXTOpaMi AB u Af' cecn A(2-8-1), B(4,-6,0), C(-2,-5-1).

4 Kommnanapust au sexropw @ = {4, 3 1} b= {1,-2 1} ¢= 12,2 2}

Bapunanr 19,

-1 9 5§ 1
-4 6 2 -2
1. Beraueaurs onpeacinress :
18 3
2 g =
2. Hanucats pawiosenne sexropa X no sextopam p, ¢, r: x = |8, 0, 5}, p= 12,0, 1}, ¢ = {1, 1, 0};

r=1{4,12}.
3. Hallti KOCHHYC YITIA MekTy BEXTOpaML AB u AC.ecmn A(0,1,-2), B(3,1,2), C(4,1,1).
4 Komnnasapust au sextopw @ = {3, 1, -1}, b=1{-2, -1, 0}, ¢={5,2,-1}?

Bapnanr 20,
3, J 9 2
2 6 4 -2
|. Beraueants onpeieantens :
-8 1 0
-1 3 0 2

2. Hanucars paunomenne sektopa X no sextopam p, ¢, r: x = {-1, 7, -4}; p=1{-1,2, 1}, ¢ = {2, 0, 3},
r=1{1,1,-1}.

3. Haliit XoCHHYyC V1712 MeRTy BeKTOpamit AB u Aé cecun A(-1,2-3), B(-1,-24), ((3,-2,1).

4. Kosmusauapne mi sextopu a= {4, 3 1}, b= 16,7, 4}, ¢=1{2,0,-1}?
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Bapuanr 21,

1. Betupcante onpefeantens

ra
L
—_— s W

n

2. Hamucars painoaenne sexropa X no sextopam p, ¢, r: X = {3, 1, 8}: p =10, 1, 3}; ¢ =11, 2, -1};
r=120,-1}.

3. Haiiri KOCHHYC YIZIR MeRTy BEKTOpaMit AB A(-f’. ecm A(2,1,-1), B(6,-1,-4), C(4,2,1).

4. Kommnanupust 1 sexrops @ = {3, 2.1}, b=1{1,-3,-7},¢= 11,2, 3}7?

Bapuanr 22,
2 3 -3 4
2 1 -1 2
1. BeluucanTs onpesennTens .
6 2 1 0
2 3 0 -5

2. Hanucars paviokenue sextopa X no sexropam p, ¢, r: x= 16,5 -14};p={1,1,4}; ¢= {0, -3, 2},
r=12,1,-1}.

3. HaiiTit KOCHHYC VT2 MEKY BEKTOPAMIL AB u _46, ecn A(5.3.-1), B(5.2,0), C(6,4-1).

4. Komnaanapue aun sexropa @ = {1,-2, 6}, b={1,0,1},¢c¢={2,-6, 17}

Bapuanr 23.
-11 0
0. ¥ 2 =1
1. Buluscanrs onpeeanrent :
-1 2 3
3 3 6 1

2. Hanucars paviosexue sextopa X no sextopam p. ¢, r: x = {-9, 5 5}; p=14, 1, 1}: ¢ = {2, 0, -3};
r=14-1,2 1}.

3. Hailmit KOCHEYC YIaa Mekay BEKTOPAMI AB w AE cecnn A(0.2,-4), B(8.2.2), C(6,24).

4. Komnnanapust au sexrops @ = 13,7 21, b=14-2.0,-1},¢=12,2, 1}?

Bapunanr 24,
-4 1 2 -2
-4 4 2 -1
1. Betuscnnths onpefeantens .
-3 1 -3
-1 -1 2 -1

2. Hanmcars paxioaense sektopa X no sextopam p, ¢, r:x = {8 1. 12}; p={1,2,-1}; ¢= {3, 0, 2},
r=14-11 1}

3. Haittit KOCHHYC YIIn MeRTy BEKTOPaMI AB w AC, ecmm A(-1-2.1), B(-4-25), ((-8,-2.2).

4. Kommnanupust i sexroput @ = 16,3, 4}, b= {-1,-2 -1}, e=12.1,2}?

11



Kontpoannas pagora Ne 2

B8 5 4
1. Jina onpenenurens |1 2 [2| BBIYUCIUTD M,,, A,
7 3 1
N 2xBy5z= 3
2. Peumrtsb cucremy metoniom Kpamepa u metomom Fayceca J3x+ yri2z= (1
I"XD2y+ Z= 6

N X[2y+ 2= 2
3. Pemmts cucremy metogom 'aycca [ 2x+ y+ 3z= 3
X+ 8y+ 3z= (1
N X+ X, X+ 3X,=5
2X,+ 3X,+ 6x,+ 3x,= 8
4%, + 5X,+ 6X;+ 1lx,= 24
3%, + X, [16X,+ 18x,= 28

4. Pemmnth cucteMmy MetogoMm 'aycca [

Paznen 2. AHanmuTH4YecKas reoMeTpus

OIIK-1. Crocoben pemaTh THIIOBBIE 33aqaud MPOQGECCHOHATBHON JESTEIBbHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX U E€CTECTBCHHBIX HAayK C IPHUMEHEHUEM
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

NOIIK-1.1 leMoHCTpUpYeT 3HAaHHE OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX M €CTECTBEHHBIX HAYK,
H€06XOI[I/IMI)IX AJId pCIICHWA THUIIOBBIX 3a1a4 HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTHU

NOIIK-1.2 Vcnionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAayK IS
pelIeHus CTaHAapPTHBIX 33/1a4 JaHIa(THOW apXUTEKTYPHI

Kontpoabuas padora Ne3
JlaHbI KOOPAMHATHI BEPIIMH MTUPAMUIBI
A (3;-1;-1), B(-1;-1;2), C (4;3;2), D (0;-3;5).
a) Haiitu yron ABC;
0) HaiiTu Tiomans rpanu ABC,
B) HaiiTh 00beM mupamuasl ABCD;
T') HAWTU JUTMHY BBICOTHI TUPAMUJIbI, OMyIIIEeHHOUW Ha rpadb ABC.

2. Nansl koopauHatel Touek A(3;-1;5), B(7;1;1), C(4;-2;1).

a) COCTaBUTh KAHOHMYECKUE YpaBHEHHUSI IPAMOU AB;

0) cocTaBUTh YpaBHEHHME IUIOCKOCTH o, Mpoxojsamiedl uepe3 Touky C
MEPIEHINKYJIAPHO NMPsMOU AB;

B) HAlTU TOYKY NIEPECEUCHUS MIIOCKOCTH o C MpsAMoi AB.

KonTtpoabnas padora Ned

12



Bapunanr 1.

1. Hanucars ypaskenue npamofi, npoxoasued yepes touxy (3, -4) napaniensuo npamoit Sx + 2y —3 =(.

2. Hanucars ypasuenue npasofi, npoxoaswed sepes ane rouxu A(-10,-13), B(-2 3).

3 Touxa P(2,-1,-1) cayanr ocuosannem nepnenankyaspa, onymennoro u3 rouxn (3,2.-1) na maocxocts,
CocTasiTs ypasHeHie NIOCKOCTIL,

x-3 y+2 z-8

4. Hafitit yroa Mexay npasod - l

i naockocrsio Sx+9y +4z-25=0.

3x+3y-2z-1=0,

5. Hafiri paccrosmie or touku A(2:-1:3) o npamoit
2x-3y+z+6=0.

Bapuaur 2.

1. Hanucats ypassenue upamoil, npoxoasiei yepes touxy (-4, 3) napumensuo npasoit 2x — 3y — 1 =0).

2. Hanmcars ypasrenie npsmoi, npoxoasmeit uepes ave rouxu A(-2.0), B(3,6).

3. Touxa P(2,2,3) cayxnr ocsosanwenm neprenmuxyaspa, onymennoro w3 rouxn ((4,1.-2) na nnockocrs.

CocTanuTh YPABHEHHE ILIOCKOCTH.

x+1 =-‘l’-=ﬂ u mockoetsio X +4y +132-23 =0
-2 0 3

4. Haiima yron Meskay npssoi

8x-y-3--1=0,

5. Haiimu paccrossite ot 1ouxu 4(-4;0;3) no npamoit [
x+y+z+10=0.

Bapuanr 3.

1. Hanucars ypassenue apamofi, npoxoaswed sepea roaxy (0, 2) napanseasso npamoit vy =2x + 1.

2. Hanucars ypasnenue npamol, npoxoasueii uepes ase rouxu A(-3.0), B(2,5).

3. Touka P(4,-1,2) cnymur ocuosanmem nepnesmikynspa, onywennoro u3 roaxu (0.3,1) na naockocrs.

CocTanuTs yparHeH#e MIOCKOCTH.

x-1 -3 z+5
4. Haiiti yron sexay npasoft z SR s 3 wmockoersio 3X -2y +5:-3=0.

1

Sy-=z-11=0
5. Haltrn paccrosmue o1 rouxu 4(3:5:0) a0 npasoit sy i
x—y+2z-1=0.

Bapuanr 4.

1. Hanucars ypasuenue npasoi, npoxoasuedt yepes rouxy (3, 1) mapamensuo npamoit 2x +y — 6 =0,

2 Hanmcats ypasHenue npamoi, npoxoasumed vepes e rouxu A(3,2), B(5,-2).

3 Touxs P(1,1,-3) caymur ocaosanses nepnewmuxynspa, onywennoro #3 rouks (X4,-3,1) na naocxocts,
COCTARITL YPABHEHME LIOCKOCTH.

4. HaliTit ¥ yron Mexiy npsmoit x=d = )';3 = :+22 unaockoeteo 3x—Ty—-2z+7=0.
x+4y+3z+1=0.

S. Hatitu paccrossme o1 rouku A(1-1:-5) a0 npamoit {Zx dy-2z+4=0,

Bapuanr 5.
1. Hanucars ypasuenue npamoi, npoxoasume yepes touxy (2, 5) napamneasso npamoit 2x + 3y — 5 =0.
2. Hanmcars ypasrenie npsMoi, npoxoasmedt wepes awe rousu A(1,-2), B(5.4).
3. Touka P(3,-4.0) cayxur ocsosanmem nepnesaukyaspa, onyueunoro u3 tousn ((6,1.3) ua naockocrs
CocTasurs ypasHeHHe LI0CKOCTH.
3 y-2 =45
=2 0 u naockoersio SX+ 7y +9z-32=0.

X+
4 Hafiti yron mexay npssod

6x-5Sy+3z+8=0,

5. Haitta paccrosane ot rouxn 4(=1,-1;7) a0 npsamoit
P bkl {6x+5y—4:+4=0.

13



Bapuaur 6.
1. Hanucars ypasnenite npamol, npoxojsueit sepes roaxy (-1, 1) napanaensno apyroft npasoi 2x +y —6 =0,
2. Hanucars ypasresnite npsMol, npoxoasuneht yepes ase vouxn A(1.-1), B(-2,1).

3. Touxa P(-3,4-1) cayxur ocuorannes nepnenansyispa, onymensoro u3 rouxy (=22 -1) un naockocts.
CocTasurs YPARHEHNE ILIOCKOCTH.

x+l . y*2 2=3

 wockoetsio X+ 3y —-52+9=0.
-3 2 -2

4. Halitu yron Mexay npamol

Ix+y-z-6=0,

5. Haitru paccrosuue or rouxn 4(7;-5;1) 10 npamoit {
Ix—-y+2z=0.

Bapuanr 7.

1. Hanuears ypannenue npssoit, npoxoasuedt sepes rouxy (2, -1) napamnensno npasoi 6x + 2y — 10 =0,

2. Hanwucars ypassesite npsmofi, npoxoasumei sepes ase rouxn A(2,1), B(5,3).

3. Touxka P(-2,0,1) caymur ocuosannem nepnenankynapa, onywensoro wi roskn ((-5,1,-3) ua naockocrs.

COCTARNTL YPAHHEHHE IOCKOCTH.

x-1 y+1 =-1

4. Hali yron Mexkay npsamoil - 0 = l n naockoetsio 3x—2y -4z -8=0.
-y+z-2=0
5. Hafiru paccroguue ot rouxn 4(2;1;4) no npamoii A b :
x-2y-z+4=0.

Bapnanr 8,

1. Hanucars ypasuerie npamol npoxoasuiedt sepes rouxy (-3, 0) napansensuo npamoit 7x — 2y + 5= 10).

2. Hanucats ypasrenne npasoil, npoxoasmeii vepes ase touxn A(5,-4), B(-1,3).

3. Touka P(-6,2,3) caymur ocuosansenm nepnenaukyaspa, onywensoro n3 rouxn ((0,3,1) ua naockocts.
Cocrasirs ypanHeHse niockocTi.

x-1 y-2 =-4
4. Haitrn yron sexay npsmof = 0 =

n naockoetso X — 2y +4z-19=0

Sx+y-3z+4=0,
5. Haitru paccroasue ot toukn A(-2;0,5) a0 npamoit
x—-y+2:+2=0.

Bapunanr 9.
1. Hanucars ypasuense npavoil, npoxoasueit yepes touxy (5, -4) napansensno opamoii 5Sx + 2y —3 =0.
2. Hanicars ypasHenue npsasoii, npoxosumed vepes ase roukn A(-10,-13), B(-2.3).

3. Touka P(2,-1,-1) caymur ocuosanuen nepresjusyispe, onvuennoro uy rousu ((3.2-1) na nnocxocrs.
COCTABNTE YPARHEHHE IOCKOCTH.

x-3 y+2 z-8
-1

4. Haiiri yron Mexty npasoi i ockocthio SX+9v+4:-25=0.

Jx+3y-22-1=0,

S. Haittue paccrosuue ot touku A(2;-1:3) no npamoit { e e——
Bapuanr 10,

1. Hanuears ypannenie npssoit, npoxoasiedi yepes rouxy (-4, 3) napawensuo npesoin 2x — 3y — 1 =0.

2. Hanwcars ypassesite npssmofi, npoxoasumeil sepes ase rouxn A(-2,0), B(3,6).

3. Touxa P(2,2,3) caymnt ocwosanmem nepnesgnxyaspa, onymennoro wi toaxn (X(4,1-2) na naockocts.
CoCTaniTh YPAHHEHHE LIOCKOCTH.

x_+zl =%’ =:T+l wnnockoctsio ¥+ 4y +132-23=0.

4. Haitti yron Mexkay npamoit

Sx—y-3z-1=0,

5. Haitrn paccrosune o1 touxi 4(-4;0;3) 20 npasoit
x+yv+z+10=0.
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Bapuanr 11,

1. Hanucars ypasuesue npamoii, npoxoasweit yepes rouxy (0, 2) napannessso npamoit y=2x + 1.

2. Hanucars ypansesue npamoi, upoxoasieit yepes ase rousn A(-3,0), B(2,5).

3. Touxa P(4,-12) caywur ocuosanuem nepnenaukyaspa, onyuwensoro u3 touxn ((0.3,1) ua nuockocrs.
CoCTaBUTE VPRBHEHNE ILIOCKOCTH.

4. Haftu yron meay npsamof .\';l = 'v.]_3 = :;5 wiockoetsio X -2y +52-3=0.

Sy—-z-11=0,
5. Hafitu paccrozme ot vouxi A(3:5;0) 1o npamoit T+
x—y+2z-1=0.

Bapuanr 12,
1. Hanucars ypassesne npssoil, npoxoasieit yepes touxy (3, 1) napaumensuo npsmoit 2x +y — 6 =0,
2. Hanucars ypassesie npasofi, npoxoasuei sepes ase rouxn A(3,2), B(5,-2).

3. Touxa P(1,1,-3) eaymur ocuosanmem nepnemmkyaspa, onymessoro n3 toukn (4,-3,1) sa naockocts.
COCTURNTS YPAsHEHHE ILIOCKOCTH.

x-1 y-3 z+2

4. Hailma w yroa mexkgy npamoit l = = = > i naockocTsio 3x —Ty—2z+7 =1).
Ix+4y+3-+1=0.

2x-4y-2-+4=0.

5. Haitmn paccrosuue o1 Toukn A( 1-1;-5) 20 npamoit {

Bapuanr 13,

|. Hanucars ypasrense npasmoil, npoxoasuel gepes ouxy (2, 5) napanneswuo npamoit 2x + 3y — 5 =0.

2. Hanwcars yparnenne npayofl, npoxoasuied yepes ase rouxn A(1,-2), B(5.4).

3. Touxa P(3.-4.0) caysur ocrosanuem nepnenankyaspa, onywensoro #i touxe ((6,1.3) na nsocxocrs.
COCTARHTE YPABHEHHE LIOCKOCTH.

+3 y-2 z45

3 T i naockoetsio SX+ 7y +9z-32=0.

4. Haiitit yron Mesay npasMon

6x—-5y+3-+8=0,

5. Hait paccrosuue ot rouku A(-1;-1;7) 20 npamoit {
6x+35y-4-+4=0.

Bapuanr 14,

1. Hanucars ypasuesue npamoi, npoxoaswei yepes rouxy (-1, 1) napaanensuo apyroit npasoii 2x +y — 6 =0.

2. Hanucars ypasnenne npssofl, npoxoasieit yepes ase rouxn A(1,-1), B(-2,1).

3. Touxa P(-3,4,-1) caymur ocnosanuenm nepriesmukyaspa, onyuensoro w3 rouxu O(-2.2 -1) ua naockocrs.

CocTasurs yPaRHeHNE MIOCKOCTH.

x+l y+2 z-3

4. Haftrw yron semay npaMod
-3 2 -2

i miockoctsio X + 3y -52+9=0

Ix+y-z-6=0,
S. Hafirn paccrosuue ot rouku A(7;-5;1) no npamoit *=
3x-y+2==0.

Bapuaur 15,

1. Hanucars ypagssesne npasofi, npoxoasiiei yepes touxy (2, -1) napannensno npsasoit 6x + 2y — 10 =0.

2. Hanucats ypaguerne npasofi, npoxoasuiei sepes ase touxn A(2,1), B(5,3).

3. Touka P(-2,0,1) cayxur ocuosanues nepuenauxynspa, onymenworo w3 rousn ((-5,1,-3) na naockocrs.
CoCTURNTL YpasHEHIe IAOCKOCTH.

x—-1 y+l =z-1

4. Halltit yron memay npamofi - ~ : n naockoetsio X —2y—4z-8=0

x-y+z-2=0
5. Haiimi paccrosuue o1 Touku A(2;1:4) a0 npsmoit 2 X
x=-2y-z+4=0.
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Bapuant 16.
1. Hanwcars ypasuenne npamoit npoxoasue gepez rouxy (-3, 0) napannensuo npasoit 7x — 2y + 5= 0.
2. Hanwucars ypasuenue npasmoil, npoxoasel sepes ase rouxu A(5,-4), B(-1,3).

3. Touka P(-6,2,3) caysur ocnosanmenm nepuermixyaspa, onyuensoro w3y rouxn ((0,3,1) ua nsockocrs.
CoCTasiTL ypanHerue NI0CKOCTH

x-1 y-2 z-4
2 0 1

4. Haliti yron smexay npsamoil nmnockoetsio ¥ —2y+4z-19 =0,

Sx+y-32+4=0,

5. Hafitu paccronune ot rouks A(-2;0:5) o npasoit
x—y+2-+2=0.

Bapuanr 17,
|. Hanucars ypassenue npamoii, npoxoasiuei vepes rouxy (5, -4) napansensuo npamoit Sx + 2y —3 =0.
2. Hanucars ypassenye npasoii, npoxoasuei yepes ase rouku A(-10,-13), B(-2,3).

3. Touka P(2,-1,-1) caysur ocnosauuenm nepnennkysispa, onyuennoro w3 toaxu (3,2 -1) ua naockocrs.
COCTaBHTS YPaBHERHE LIOCKOCTH.

-3 y+2 z-8
-1

4. Haitmie yron mexay npsmost . nnsockoetsio Sx+9y+4z-25=0.

3x+3y-2z-1=0,

5. Haitru paccrosmne o1 rouku A(2;-1;3) a0 npamoit { N ——
Bapnant 18,

1. Hanwcars ypasuenue npamoit, npoxoasueit sepes touxy (-4, 3) napannensso npamoit 2x —3y — 1 =0,

2. Hamucars ypasuenne npamoil, npoxoasuelt sepes ase rouxu A(-2.0), B(3,6).

3. Touka P(2,2,3) caymur ocHosanmem nepnenauxyaspa, onywesnoro uz rouxn ((4,1.-2) na naockocrs.
CoCTasiTs YPAaBHEHHE NIOCKOCTH

x+1 y z+l
4. HallTu yron Mexay npaMoil —— = Z.

-2 0 3

wnaockoetsio X + 4y +132-23 =0

B8x—y-3z-1=0,

5. Hatttu paccrosane or rouku A(-4;0:;3) xo npamoit
x+y+z+10=0.

Bapuanr 19,

1. Hanucars ypasuenue npaMoi, npoxoasuiest wepes rouxy (0, 2) napanneasso npamoit y = 2x + 1.

2. Hanmears ypasHesue npasoi, npoxoasusedl wepes ane roaxn A(-3,0), B(2.5).

3. Touxa P(4,-1,2) caysur ocuosanmesm nepnenmixyispa, onymensoro w3 rouxu ((0,3,1) ua mocxocrs.

COCTaRITS YPaBHERHE (LIOCKOCTH.

%=1 - y=3 = e u mockoersio 3x -2y +5z-3=0
6 1 3

4. Haitt yron Meskay npsamof

x+5y-z-11=0,

S. Habimu paccrosuue ot rouku A(3;5,0) 10 npasoit
x—y+2z-1=0.

Bapuaur 20,

1. Hunucars ypasuenne npasoit, upoxoasuedt sepes rouxy (3, 1) napawensuo apssoit 2x + y — 6 =0.

2. Hanmcars ypassesne npsmoii, npoxoasmeit sepes ane rouxn A(3,2), B(5,-2).

3. Touxa P(1,1,-3) cayxur ocuosanuem nepnewankynspa, onymensoro w3 roukn (4,-3.1) ua naockocrs.

Cocrasnrs YpasHEHHE MI0CKOCTH

x-1 y-3 =z+2

4. Halitu w yron Mexay npamoft i = = 5 wnaockoctsio X —T7y-2z+7=0.

3x+4y+3z+1=0.

2x—-4y-2-+4=0.

5. Haitrn paccrossne o1 Touku A(1-1;-5) a0 npamoii {

10



Bapuanr 21.

1. Hanuears ypasnenue npssoft, npoxoasuedi yepes rouxy (2, 5) napannenwso npamoi 2x + 3y — 5 =0,

2. Hanwcars ypassenite npsmofi, npoxoasueii sepes ase roaxn A(1,-2), B(5.4).

3. Touxa P(3,-4,0) caymr ocuosanmenm nepnewmkyaspa, onymensoro u3 tousn ((6,1,3) na naockocts.
COCTABNTE YPARHEHHE LIOCKOCTH.

+3 y-2 =245

4. Haittet yron mesxay npamof 2 3 = T nnaockoctsio Sx+7y+9--32 =10

6x-5y+3-+8=0,

5. Haivrn paccroasme ot rouxi A(-1:-1;7) a0 npamoii {
6x+5y—-4z+4=0.

Bapuanr 22.

1. Hanucars ypassenie npasol, npoxoasuiedt uepes roaxy (-1, 1) napanaensuo apyroi npasoii 2x +y — 6 =().

2 Hanucars ypaenesite npasob, npoxoasutelt yepes ase vouxn A(1.-1), B(-2,1).

3. Touxa P(-3.4,-1) caysur ocuosasien nepuenausyiaspa, onywensoro n: roukn O(-2,2 -1) na maockocts.

CoCTaBuTs YpasHesie MocKoCTH

x+l vy+2 =-3
4. Hadimit yron mexkay npsasoi =T =~ MILIOCKOCTRIO X + 3y-5z+9=0.

- -

3x+y-z-6=0,

5. Haitmi paccrognie o1 rouxu A4(7:-5;1) 1o npamoit {
Ix—y+2z=0.

Bapuanr 23.

1. Hanuears ypasnenue npssoft, npoxoasuedi yepes rouxy (2, -1) napannensso npasoi 6x + 2y — 10 =0,

2. Hanucars ypasHerue npssoit, npoxoaswedt yepes ase touxn A(2,1), B(5,3).

3. Toaka P(-2,0,1) caymunr ocnosansem nepnenankynapa, onyweunnoro w3 roukn ({-5,1.-3) ua naockocts.

COCTARNTEL YPARHEHHE LIOCKOCTH.

x-1 y+l1 =-1
4. Haitta yron Mekay npsamoit l == 0 = I

i naockoetsio 3x—2y -4z -8=0.

x—y+:z-2=0,
5. Haiitu paccrosune o1 rouxn A(2;1;4) no npamoit 7 40
x-2y-z+4=0.

Bapnanr 24,

1. Hanwcars ypassesite npsaofi npoxoasmedt gepes rouxy (-3, 0) napanensuo npsvoit 7x — 2y + 5= 0.

2. Hanwucats ypasuenue npavofl, npoxoasmeii yepes ase toaxn A(5,-4), B(-1.3).

3. Touka P(-6,2.3) caymur ocuosaumen nepnenankyaspa, onywensoro n3 rousn (0,3,1) ua naocxocts.
COCTARNTE YPABHEHHE NIOCKOCTH.

x=1 y-2 =-4
4 Hafitn yron Mexay npsmof =2 = n naockoetsio X — 2y +4z-19=0.

2 0

Sx+y-3z+4=0,
5. Haiitu paccroauie oT TONKH A(-2:0:5) no npaMoit
x—y+2z+2=0.

Paznen 3. Beenenue B ananu3 u qudpepeHnnanbHoe UCHUCICHUE PYHKITUU OTHON

MEPEMEHHOU

OIIK-1. CrocobeHn pemaTh THMOBBIE 3a1add MPOGECCHOHATHHOW IeATEIHPHOCTH HA OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MAaTeMAaTHYECKUX ¢ eCTECTBEHHBIX HAyK C MPUMEHEHHEM

MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

HOIIK-1.1 I[eMOHCTpI/IpyeT 3HAHUC OCHOBHBIX 3aKOHOB MAaTCMATHYCCKUX U CCTCCTBCHHLIX HAYK,

HEOOXOIUMBIX IS PEIICHUS TUTIOBBIX 3a/1a4 TPo(heCCHOHATEHOMN A TEHPHOCTH

HOIIK-1.2 I/ICHOJ'IL3yeT 3HAaHUA OCHOBHBIX 3daKOHOB MATCMATHYCCKUX U €CTCCTBCHHBIX HAYK IJIA

pelIeHns CTaHAAPTHBIX 33/1a4 JIaHIIa(QTHON apXUTEKTYphl
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KonTtpoabHnas pabora Ne 4

Bapuanr 1,
Haitri npeaenst

o XT—S%46 W, iy P . X =5%+6 ; x>
tIim—m2™m—M— 2 Im——— 3 lim———— 4 lim

=2 10-7x+x" =5 10-Tx+x> ~ =—==10-7x+x =2 11

5. lim—m 6. llm(Jx +3x+4—+/x7 +x+l) 7 i o)
== 2x-3 s Sl ;
Jxal
. [x+2
8 lm
x-'=(,\'+3»)
Bapuanrt 2,
Haitmit npeaenst.
Lt x*-9x+8 fim x*—9x+8 3. fan X —-9x+8 i x> =2-1
M 0-9x—x7  —~M10_9x—x*  me10-9x—x* =8 x-3
_ JoxT —4—a; (2 G
5. lmw, 6. hm(w/x +5x —x° +tl T llm—S:-n—g— 8 lim i
o 3x—4 xe= —0 3x” cos 2x ==\ Ay +3
Bapuaur 3.
Haitmu npe,xenu
i i —8x+12 fim x —8x+12 " lim:c’-—&x+12 o X’
=2 x? +8x 20 =10 x* 4+ 8x — 20 r==x" +8x-20 =0 Ix2 +4 =2
sin’i i
5. limi— 6. llm(Jr +4x — \/x +r—l) 7. lim 35. 8. Iim(x 2)
== x?—1-x S =0 4x == x+3

Bapuany 4.
Haitrit npenens.
2x* +3x-5 2x* +3x— 5 . 2x  +3x-5 . xre3-2
I Iim———— 2 |IIm ———— I m— 4 Ilm—--
— 2x7 +x-3 _.-- 2.\‘ +x-3 == 2y 4+ x—3 = x -1

oo 1-2x e =\ 3x+3

1x z
f 2 = E'l
5. lm 337 +4-2\3x Glm(\/Y +5x—r) 7. Ilm—é- 8 lim(lﬁ'z) :

Bapuaur 5.
Haitri npeaenst
2 3 f 1

113’\_t22.lim3t_t2.313 —-x-2 4."mxl

= 2x? +x-3 ,..-2\' +x-3 =2y’ +x-3 = fx—1

arcsin® = 2ved

slim—ex=3 6 limlr—vA7 —3x+2) 7 lim— 3 g lim{ Z2*2

== [25x% + 7 —6x e =0 3xsin 2x ==\ 2x+3
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Bapuaur 6.
Haittn npenenst

. 5x? —4x-1 . Sx*—4x-1 . Sx*—4x-1 . A%’ =8
Llim—————— 2 lim—— 3 lim=——— 4 lim :
= 3y~ —2x -1 ,_..l)3x'—2t—-l s—=3x" —2x—1 =1 [y _2

2x 4+ ¥x +x2

6 lg(ﬁ.r2+5x+6—~/4xz _3x+2). o Ilmf_lﬂ-_(_x__i)_

5. lim+ =
s \/x‘_— =% =5 x~=25
) 2_\’—3 Ixed
8 lim
L e
Bapuanr 7.
Haftm npeaenst.
; limzx: —Tx+6 o 2x* —7x+6 3 lim2x2-7x+6 i i Vi -125
3¢ —2x-8  ..i3x-2x-8 »==3x" —2x-8 =235 Jx_5
i’ 3 2 2
s:fimaor b AlE Iim(\/4x2+3x—J4x2—x+ll 7. “mig_(,x;?_).
== Jax* -3 -4x o= 2 x?_4
21—5 Jxed
8 hm( )
== x -9
Bapnaur 8.
Haittn npejenst
| Iim4x2 -S5x-6 lim 4x* —-5x-6 ) lim4x: -5x-6 2. Tk Jxi+4-2
=2y 8y 412 6 x’ _Bx+12 Core=x? _8x+12 Ca=0 T 16 -4
20: -—Jl6. *+9; = in® 2;
5. lim — i um(J4x- +5x+7—-2.r]. 7. lim ————
== Y3x+x’ +5x o =0 3x>1gx - cos 2x
- 2_‘—3 2x+4
8 lim
A= 2x—2)
Bapuanr 9.
Haitra npepennt
il 6x’—x-5 lim 6x* —x-5 i 6x’ —x—5 p— x*+8-3
el Tt —dx -3 L 17x7 —4x-3 Caxe=Tx?—4x-3 . 63-8
’ 2 Ax-d4
Sl A XA EOx .6.lim(2x-ﬂ) 7. limx’ctg 3x. 8.lim( 6x—3)
== Y+x° +4x B S ===\ 6x-2
Bapuany 10,

Haitmu npenenn
3x*+4x-7 . 3xT+4x-7 . 3x*+4x-7 . x2+7-4
Aim———_ 2 Im—— 3 lm———mmm— 4 lIm—
=l 4x” —13x+9 ,..; 4x° —-13x+9 —==4x* —13x+9 3 Ix23+27 -6

- 3 3 - il
s lim X+ V8x +7x .6.1hn(m-x) 7.@——' 2°°f3x_s.|ixn(3x 3)

== Jax +Tx-Tx *= x° Sx+4

Jxed

19



Bapuaur 11,
Haitmi npeaens:.

. 3x T -l4x+16 . 3x"-14x+16 . 3x —14x+16
1. m 2. lm~——————— 3. lm

3’ 3 p
s im QX VLIS eV A 7xe10) 7 lim—X g 1im(3""7

Fan 2x—s/9x1 +5x Lo —0 | —cosdx 3x+1

Bapuant 12,
Haitmn npeaenst.

1. lim— -2 lim— =% - = i
=2 4x" —13x+10 x-.§ 4x  —13x+10 =4y  —13x+10 =1 x-3
- ;J64_ 3 6. : - p. 3 2 . l- 6

5. lim E +1r +t. 6. lun(w/.\:’+x+2—\/x'—x-—2). 7. hmﬂ.
== 2x—+x? +2x =ex =0 4x

_ (S5x+4\"
8. lim
H‘( 5x+l)

Bapuaur 13.
Haftma npejens:.

2x* -3x-9 2 2x* -3x-9 3. 1k 2x* -3x-9

5y —14x+8 5%  —14x+8 . 5x*—14x+8 . T
8 SIIRED: iy ST TG g IS A T

X
_— ~ : - s lm—
=2 2x” +5x-18 x=-2 2x” +5x-18 —= 2y~ +5x-18 =0 3fx+3 - iﬁ

:cl
)2

X
1. lim— . 2 lim— .3 lim————_ 4 Im————.
=yt = Tx+12 = xT —Tx+12 eyt —Tx+12 0 x+8-2
cos”(3 x)
3 3 2 T =~
s. limJ27x’+8+‘/4'f 6t 2 e 1-F —2x) 7 lim
== J3x? 41 —+x 4] o oo X
_ {3x+4\"
8 lim .
H*( 5x+l)
Bapuaur 14,
Haitri npeaens.
I 3 oy | o 2XF=Tx 43 N o [T R o WXL T =2
L lim———= 2 lim—=————= 3 lim————— 4 lim——""=
=1y~ —8x+15 =5 x- —8x+15 ==y~ —8x+15 =t x—1
\i J ctg”(l+x)
ifo 1 2 o
5. lim Bx +11+ x *3 6. lim(w/x3+4x—w/x2+2x+5). 7 limz—_
== fl-x* —x?+2 B e x
_(3x+4)\F"
8 lim
1*’(3x+12)
Bapnaur 15,
Haitru npeaeist.
. 3x*-Tx-6 . 3x°-Tx-6 . 3xT-7x-6 . AUx+27-3
L im=—————. 2 lim=———— 3. lm——_ 4 lim——.
=1y  —9x+1I8 6y~ —9x +18 ==y~ -9y +18 ==+ x
) X ;
{ 2 sm- - —=3
= - » 1 f: A 4' 4 4
5. limzx M +5‘ 6. lun(\/x’+6x—«/x‘-2x+]). 7. Im— 2 g Iim s
 Fhee 3-2x et 0 1o 3x —==| 4x +1
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Bapuaur 16,
Haitn npeaenn.

. 4x’ —17x+15 4x* —17x+15 4x* —17x+15 : x-10
LIim——————— 2 Im—4—8M8M8M8M8M8M 3 Im—48M8MM8M 4. |Im ———
=3 2y~ —-3x-9 -2 2x°—3x-9 == 2%~ —3x-9 —=103fy 117 -3
sy g’ -
s im0 #4 ¢ in(for6x+7-3x) 7 lim—2 & lim(2X*3)°
oo {/2__\-3 xorask =0 2xsin 3x ==l 3+ 4x
Bapuanr 17.
Haitmn npejenst
. 5xT-16x+3 5x° —16x+3 5x° —16x+3 S x
Plim———————— 2 Im—— 3 Im——— 4 lim——
I S | st 2X° —5x-3 e Yyt Sx—=3 =03 x+64 -4
5 lim oy —10x+l_ 6. |im(3x—«)9x2 —18x+5]. 7. llmﬂ
5-3x e =0 D xarcsin3x
_ (x+S5\y
8 lim
'*=(3+x)
Bapuaunr 18,
Haltm npeaenst.
. 3xP—14x+8 I -14x+8 . 3x"—14x+8 . Yx+100-4
=4 2x —1lx+12 ‘...élr'—llx+l2 o= 2% —1lx 412 x—-36 x+4
\/-,_ lgz : < 25’ ed
s lim X NAX 25X o yim{(Text +8x—7-4x) 7 lm—2— & lim{ X *3
e V9—27x’ o= =0 Sxsin 3x == 34y
Bapuaur 19,
Hailtru npeaenst.
5% =23%+12 . 5xT-23x+12 S5xT -23x+12 x=]
L lim———— 2 |lm—————— 3 lm————
-4 2x" —Tx—4 - 2x —Tx-4 == 2y —Tx—-4 =12 _Ux+7
J— x»l
P = . 3 . in’ N -4 T
I LZ\' 6. Iim(4x-Jl6x‘-6x+5). 7. hmar,anx. - lim = .
e x> =1 e =0 2x~ arccos 3x r==| 34 3x
Bapuaur 20,
Haitn npeaenn.
. 2x7—9x+4 . 2x*-9x+4 2x? —9x+4 _ 3-4x
1 hm,—. 2. lm e —— - im— 4 lim .
—i3x —8x—16 .. i3x'-8x-16  —=3x —8x-16 819 _ [y
. Axtex-x : 3 3 . arcg’3x Y T b
5. lm———. 6 lnn(w/9x‘+7x—\[9x‘+x‘ 7. Im————_ 8. lim ;
T ok *—0 x* arccos 3x == 34 2x

21




Bapuaur 21,
Haitri npeaens.

. TIx —6x-—1 . Tx* —6x-1 . IxT—6x-—1 : 103
rim—— 2 lm——— 3 lIm——— 4 lm——=
—i 3y~ —2x—1 ,..-% 3x- —2x-1 —==3xy" —2x—1 =10 x—10

273 +25x% +2x

5. lim N lim(\/l6x2 +25x —/16x> +l). A ek e
== Jx_Jxia+x+1 e x—=0 | —cos3x

2N
8. lm :
1**( l+2x)

Bapuaur 22,

Haitri npeaens.

Dl TEl g, BTl B Tx ] iy
=i 2x" —x-—1 st 2X— %=1 == 2x~ —x—1 =t Jx -1

V125x* —100x° 3 = - 2
5 limJ 5x ‘ ¥ +3t7 & lim(«/ZSx‘ +11_\'—\/251‘ +x) 3 limar(:tg Zx’
e 3:(—\/.1" +2x aiccs *—0 | —cosdx

Bapuanr 23.
Haitmit npegennt.
. 8x*—5x-3 . Bx® I8y 3 . 8x*-5x-3 . xfx—x
L lim———— 2. lim ———_ 3. lIm———. 4. Im——.
=l 2x* —2x et 2%% 2% —= 2x* -2x =1 Jy_ 1

V125x® —75x% +3x

5. lim 6 lim(V25x® + 14x —25x" + 2x) 7. lim &8 3%
== 3x—ox?ax = *=0 | —cos8x

xel

. (4dx+4)\ s
8. lm -
==\ | +4x

Bapuaur 24,
Haitmy npeaens:.
i Iim9.1::—2x—7 3 fim 9x:—2x—7 - um9x: —2x-7 g lim\}x- +?—3.
= 3y~ —2x—1 ,...'3 3xT —2x-1 = Ix- —2x—1 x—=d) 3x°
sin3x

s imYX 23X X ¢ yin(VE6xT v 25x — V36T v x) 7 lim =%

"”Jx:+4x+5. = Jx+3—\/§'

_ (3x*+2\" "
8 lim <
—={ 1+3x"
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KonTpoasnas padora Ne 5

X2+ X6
1- Im2—
X103 3x°+ 8x[B
X[
x2[9
2. lim——
X113 ISXEB
o3P+ 5x3+ 1
Xujoi 3x° [12X
4. Iiml—zcoslozx
x—0 (e X _1)
Cleox2raxe 4) 7
5. limf[——F—
XOOQ - 2X° 83X

6. Iixrp(\/x2+ 3X 5 W/ X2 + 4)

. 7701
lim——
X0 2x[larctg3x

8. Haiitu TOUKH pa3pbiBa PyHKIIUH, ONPEACTUTH THII pa3phiBa
>| x? 1, X< 2

[l 3x, [128x<1

LX"‘ +2, 1< x

Paznen 4. Iuddepennnanbuoe ucuncienrne GyHKIIMH HECKOJIBKUX MEPEMEHHBIX
OIIK-1. CrocobeH pemaTh TUIOBBIE 33JaYd MPO(ECCHOHATBHON AESITEIbHOCTH HAa OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MAaTeMaTHYECKUX U €CTEeCTBEHHbIX HayK C HpPUMEHEHHEM
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH.

NOIIK-1.1 IeMoHCTpHUpYeT 3HAaHHE OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX M €CTECTBEHHBIX HAYK,
HEOOXOIUMBIX JIJISl pELICHHs TUITOBBIX 3a71a4 MPO(eCCUOHATILHON e TEIbHOCTH

NOIIK-1.2 Vcnionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaT€MaTUYECKHX U €CTECTBEHHBIX HAYK JJIs
pelIeHns CTaHAAPTHBIX 33/1a4 JIaHIIa(QTHON apXUTEKTYphbl

KonTposbnas padora Ne 6
1. Haiitu mpousBoaHbIe QYHKIIHIA

3
y= emx (—Bcos(\/;)7 y= ﬂ,

arctg g+ 1
X

2. BpraucnauTh npeaensl, UCMob3ys npasuio Jlonurans

Iirn3x3+2x2—4x—1 “mS“—3‘°’X‘2
-1 x3—x?2—x+1 X2 Ini5—x2i
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3. HaiiTu yacTHBIC TPOM3BOIHBIC TIEPBOTO MOPSAAKA QYHKIIUN — Z = ycos(2x2 + xy3)

4. HaiiTh 4acTHBIE IPOU3BOIHEIE BTOPOTrO HOPSAAKA Uy, M U, OT QYHKIUH
u= In(3eX —ey)
5. HccnenoBaTh Ha SKCTpeMyM QYHKITUIO Z = 3x* +5y° +2xy —10X + 6y +3

KontpoabsHast padora Ne 7

HajiTn npou3sBoanbie
Bapuanr 1. Bapuanr 2.

1 1 3 f 2
g s o P L y=x"-al+x".
= X l.r'l 3,-r2

1

= 5 3
sin 2x sin3x
2. V= _|— 2; P fre—————|
1+ cos2x |l +1g3x
= 2 2 cos3x
3. ¥y =sIn3x-arccosx — ax . 3. y= (ax —arocosBx)~ 5
4. y = 3" arcsin(e* +3%). 4. y =0,5(tg2x + Incos” 2x).
X =\ 3 7 +1
5. y=|——e€" |e 2. 5. y=—g—-——.
2 x-arccigx
Bapuanr 3. Bapuanr 4.
(1-x 3 2 3 3
1. .’=—)3_ l._}—'=\[2+x‘°'\[3+x .
(1+x)
2. y=x"sin2x-tgx . 2. y=(3x" +1)/cos3x.
1 + arcsin x arcsin(x - \/;)
3. y=——F5—+x-arcigx. 3. y= < L
X 4 —x~
1-3x 5 i
4 y=Iln——n0—_ 4. y=x"log; x+ 577"
1+3x
5 ** cos’® 2x 5 : z 2
5. y=e" cos” 2x. .Y =—arctg —.
Vx Vx
Bapuaunr 5. Bapuanr 6.
l.y=(l+\)xXI—2\/;). l.y=(x2—4)(\/;+3)4
cosx x° 2cosx
2. P - 2. P e
§ x- sin x 3x+sinx
> ; arctg2x
3. y =arccos2x — x~ arcsin 2x. 3. y=—; g - ;
X~ +arcsm 2x
x I
xe’ - -
4. y=—"- 4. y = sin8x - g%~
arctgx
J3 4x -1 : ~
5. y= ?arctg e 5. y =InsinarctgV1l +x* .
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Bapuanr 7.

I y=({f;+2x11+3 x+3x).

o arccos 2x
! r ee———
. )« = 3 .
x° +2x

3. y=(tex+ ctgx)sinl.
X

4. y=2"log; x.

5. y = arcsin(sin” x — cos 2x).

Bapuant 9.

L y=(«/§+2{7]_;-x).

sin x
2. y= = 3
COSX + XSINX
3
. y= A
arctg2x + arccig2x

4 y= arccos(-— l) E logl(x2 -2x).
X

5. y=In(e’ cosx—-e " sinx).

Bapuanr 11.

1
x'-3x+6
SINX 55
2. y=——+X""COSX.

7
2arcctgx - x

L y=

3arctgx
. y=x"arcsin(3In’ x).

I-x
.y=20rctg1f—.
l+x

-

n

25

Bapuanr 8.

1. y=4x§/;+

2.y

3x
SN X + COSX

1gx

. y= -SV;-arctg(ctgx).

- . bl
4. y =arcsinsin™ —.

1
x

5: y = zl—Jcosx +el-cosx_

Bapuant 10.
o 2x*
iy e

2. y=(2-x")cos3x+2xsinx.

3 y= M
X cigx

4. y=6"arcgx +log, x.

5 .}”—‘3’81 _e-x.

Bapuanr 12.

1.

ra

)

cy=0x"-3x)' -Ve" " +4.

4. y=xe"(cosx—sinx).

5.y=

arccos x
x—arcsinx



Bapnant 13.
Ux® =2x

Ly .
x+1

x>+

2. 'v- c‘g3x ~
2Jx -1

drcCosSx + x

3. y= - .
arcsmx - Xx

4. y =3ctex - (e™ - 2).

xt =2

J6

_y =2arcctg’

n

Bapuanr 15.

1=y . 2
G

Jx
4cos” 4x
tgx -2x

L y=
l+x°

[

o

-y =(x—arctgx)arcsin(1/ x).

sin®x  cos’x
4. y= + .
I+ctge 1+1gx

: 1-In2x
> 1+In2x

Bapnant 17.

2
x +x-1
Lym=——F——
x +1

=YTE

(9]

y=(3x" = 2)g3x.

arccos” 2x
v 3 "
|

fl+2e’
4_ ] = '
> 1-2e7*

_y=InV1+x* +arctgdx +

n

-
-

i
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Bapunant 14.

1 },-&4,{/;?_
3(x" =1)
: A4
ijme K
ctg’x -2

3. y = (tgx-1)arcsinx’.

3
R AT,
log,x+e

5. y = costg2™''"

Bapuanr 16.

L y= -3x.

1-2x3

2 y=,figx-sinx? +In2.

3.y =3(x* = Darectg2x .
ol L

eV*

4 y=

5. y = log, /cos2x +sin2x.

Bapuant I8.

l.Ly= (’%/r—‘+ l)\".
3{/?-c053x

2sin 3x

2. y-

3. y =arccos(sinx’ —cosx”).

_az+ Ux? =1

arccos x

4.y

5. y=log, 1g(x/2) - cigx - In(sinx).



BapuanT 19.
2 3

y = + :
< a2y ¥
,_ 2+4sin2x
T 3-2cos3x
.y =x"cos2x-arcig2x.

)

log, x 5
4 yu89X i3

—

x
X

+ arcciga .

5. y= F

l+a”

Bapuanr 21.

Ly 2=2x

T 24+32x

3cos2x+x”
1+2x°

2

)

Y= (x> - arcig3x)arcctgx - 2x).

X

4 y =4 arccosdx -

S ¢

X2

wn

-y =3/2+log, sin3x.

()
-
I

3

3. y=x"arccos2x + :
cos2x

. log3x
e 53r y

.y -arctg’(3—x3)'ctg§/3_x.

o

wn

27

4 vy

Bapunanr 20.

L y= 3 + x ;
5-3x> " 5Jx

, '_(2-x2)+20052x

Vi

3sin2x
. y= arclg4x-(5\/x_’ -I)A
4 }'-._2._.4:.
2* 1gx

5. y=2 ln(Zx— 31-4x° )

Bapuanr 22.

s

2. y=—lg" 3x+
3 2 g

cos” 3x

3sin® 2x — cos2x
3 y - .

xigx

4. y = 3" arccos3x —arcsin’

4
5. '\'-ln( 5x-3) -

2x+7

BapnanT 24,

5 2
3 5
IR A

=3 2
Y= 3-,/0053); = %

(]

W

ctgS5x-InSx
- 5,( >
arccos2x 1 (l-x

5. y= —In

—_—+
Vi-4x* 2

1+ x

3x.

.y = (xarcsin2x)" +1g+/2x.

)



Paznen 5. KomnnekcHeie yncia
OIIK-1. Crocoben pemaTh THUIIOBBIE 33aqaud MPOPECCHOHATBHON JESTEIbHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaT€MAaTUYECKUX U EeCTECTBEHHbIX HAayK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
NOIIK-1.1 JleMoHCTpUpYET 3HAaHWE OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOUMBIX JIJISl PEIICHHS TUIIOBBIX 337124 MPO(EeCCUOHATLHOM e TEIIbHOCTH
NOIIK-1.2 Ucnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX U €CTECTBEHHBIX HAYK JJIS
pelIeHus CTaHAAPTHBIX 3a/1a4 JTaHAMA(THON apXUTEKTYPhI

KonTpoasnas padora Ne 8
Bapmuanr 1

1. JlaHbl KOMIUIEKCHBIC UKcna: z; = 2 — 3i, Z, = + 1, z3 = —1 — i. Beruucnure:

a)z; + 2y, 0)zy+ 23, B)Zy —Zp; T)Zp —Z3, D) Zy'Zp;, €)Z3°Zp.

2. Beramcmure: a) (2-i)(2+10)-(3-20)+7; 6) (1 +i)*

1 .
14i’

5-1i
i+2

B)

1
3. Haiitu yacTHOE KOMIUIEKCHBIX YHCEN: a) 0)
l

4. TlpenctraBuTh ClenyrOlMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETPUUYECKON (hopme:
a)-3;  0)-i; B) 1 +i; r)—1 + iv3.
5. Haiitu koopauHatel Touku M, n300pakaroineil KOMIUIEKCHOE YHCIIO0

_ 5i-2 j 8i—3
T 3i+1 2—i"

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x?—4x+8=0; 0)x% +ix+6 =0.
Bapmuanr 2
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 2 + I, Z, = 3i + 1, z3 = —2 — i. Beruucnure:

a)z; +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy—2Z3; N)Z1°Zy;, €)Z3°Zy.

2. Borumcmure: a) (3+i)(3-i)-(6+2i)+7; 6)(i-1)*~

1 1 3+i
3. Haiitu yacTHOE KOMIJIEKCHBIX YHcen: a)—; ©0) Py B) 7
l —1 1—

28



4. TlpencraBuTh ClenyrOlMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKOH hopme:
a)-4;  0)i;  B1-i;  D-V3+i

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMIUIEKCHOE YNCIIO0

2-3i , 6i—4

l .
2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a)x?—8x+17 = 0; 0) x? + ix + 20 = 0.
Bapuanr 3
1. JlaHbl KOMIUIEKCHBIC UKcna: z; = 3 — 3i, Z, = [ + 2, z3 = —4 — i. Boruucnure:

a)zy + 2y, 0)z;+2Z3; B)Z; —Zy;, T)Zy—Z3;, N)Zy*Zp, €)Z3'Zy.

2. Borumcmure: a) (3-1)(3+1i)-(3-6i)+7; 6)(2+i)%

2
3. HaiiTi yacTHOE€ KOMIUIEKCHBIX YHCET: a) =, ) —, B)—.
i 1+l i+2

4. Hpe,I[CTaBI/ITB CJICAYIOIIUC KOMIIJICKCHBIC YHCJIa B TpHFOHOMeTpI/I‘IeCKOﬁ (bopMe:
a)-4;  0)-2i; B) 3 +i; r)—1 + iv/5.

5. Haiitu koopaunats! Touku M, n3o0Opaskarolieil KOMIIEKCHOE YHCIIO0

3 +1 l'

6. Pemmte YpaBHCHHA B KOMIIJICKCHBIX YUCJIAX:

a) x? —4x + 10 = 0; 0) x% + ix + 16 = 0.
Bapuanr 4
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 3 + I, Z, = 50 + 1, z3 = —3 — i. Beruucnure:

a)z; +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy—2Z3; N)Z1°Zy;, €)Z3°Zy.

2. Borumcmure: a) (2+i)(2-i)- (6 +4i)+7; 6)(i-3)%

5 1 3+i
3. Haiitu yacTHOE KOMIJIEKCHBIX YHcen: a)—; ©0) Py B) 7
l —1 1—
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4. TlpencraBuTh ClenyrOlMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKOH hopme:
a)-4,  0)i;  B)l-i; D=7 +i

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMIUIEKCHOE YNCIIO0

2-21 , 6i—2

l .
2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a) x? —8x + 15 = 0; 0) x*+ix +21=0.
Bapuanr S
1. JlaHbl KOMIUIEKCHBIC UKcna: z; = 3 — 3i, Z, = [ + 2, z3 = —4 — i. Boruucnure:

a)zy +2zp; 0)zy+23; B)Zy —Zp; T)Zp —Z3;, N)Zy'Zp; €)Z3° Zp.

2. Beramcmure: a) (2-i)(2+10)-(3-20)+7; 6) (1 +i)*

1
3. HaiiTi yacTHOE KOMIUIEKCHBIX YHCET: a) =, ) —, B)—.
i 1+l i+2

4. TlpeactraBuTh ClenyrolMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETPUUYECKOH (hopme:
a)-5;  0)-i; B) 1 +i; r)—1 + iv3.

5. Haiitu koopaunaTs! Touku M, nzo0pakatomieil KOMIIJIEKCHOE YUCIIO

7i—-3
3 +1
6. PemmTe ypaBHEHHS B KOMIUICKCHBIX YHCIIAX:
a)x?—4x+6 =0; 0)x% +ix+8=0.
Bapuanr 6
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 3 + I, Z, = 3i + 1, z3 = —5 — i. Beruucnure:

a)z; +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy—2Z3; N)Z1°Zy; €)Z3°Zy.

2. Borumcmure: a) (2+i)(2-i)-(6+4i)+7; 6)(i- 1)~

7
3. HaiiTu yacTHOE KOMIIJIEKCHBIX YHceN: a)—; ©0) Py B) —.
l —1 -
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4. TlpencraBuTh ClenyrOlMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKOH hopme:
a)-6;  0)i; B) 1- 2i; r)—V5 +i.

5. Haiitu koopaunatsl Touku M, n3o0paxaroieil KOMIUIEKCHOE YHUCIIO

2-3i . 6i—4

7 = — - .
2i+1 +2

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x? —8x+17 = 0; 0) x% +ix + 20 = 0.
Bapuanr 7
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 5 — 3i,z, = i + 2, z3 = —1 — i. Beruncnure:

a)zy +2zy; 0)zy+23; B)Zy —Zp; T)Zp —Z3, N)Zy'Zp; €)Z3° Zp.

2. Beraucimure: a) (2-i)(2 +10) - (4-2i)+6; 6)(2+i)*

3 .
14i’

5-1i
i+2

B)

1
3. Haiitu yacTHOE KOMIUIEKCHBIX YHCEN: a) 0)
l

4. TlpeactaBuTh ClienyrolMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKON (hopme:
a)-3;  6)-i; B) 1 +1i; r)—1 + iv/5.
5. Haiitu koopaunaTs! Touku M, nzo0pakatomieil KOMIIJIEKCHOE YUCIIO

_ 5i-2 j 8i—3
T 3i+1 2—i"

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x? —4x + 18 = 0; 6) x2 +ix + 16 = 0.
Bapuanr 8
1. [lanbl KOMIUIEKCHBIE UncHa: Z; = 3 + I, Z, = 20 + 1, z3 = —2 — i. Beruucnure:

a)z; +zy; 0)zy+2z3; B)Zy —Zp; T)Zp —Z3;, D) Zy'Zp; €)Z3° Zp.

2. Borumcmure: a) (5+i)(5-i)-(6+2i)+7; 6)(i- 1)~

1 1 3+i
3. HaiiTi yacTHOE KOMIUIEKCHBIX YKced: a)—; 0) P B) T
l -1 1—
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4. TlpencraBuTh ClenyrOlMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKOH hopme:
a)-4,  0)i;  B)l-i; D=7 +i

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMIUIEKCHOE YNCIIO0

3-3i , 6i—4

7Z = — l - .
21+1 +2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a) x? —8x + 15 = 0; 0) x? + ix + 20 = 0.
Bapuant 9
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 2 — 5i,z, =i+ 1, z3 = —1 — i. Beruncnure:

a)zy +2zp; 0)zy+23; B)Zy —Zp; T)Zp —Z3;, N)Zy'Zp; €)Z3° Zp.

2. Beramcmure: a) (2-i)(2+10)-(3-2i)+7; 6) (1L + i)

2 5—i

3
3. HaiiTi yacTHOE€ KOMIUIEKCHBIX YUCET: a) =, 0) —; —.
i 1+i i+2

4. TlpeactraBuTh ClenyrolMe KOMILUIEKCHBIC YUCIIa B TPUTOHOMETPUUYECKOH (hopme:
a)-3;  0)-i; B) 3 +1i; r)—1 + V7.
5. Haiitu koopaunaTs! Touku M, nzo0pakatomieil KOMIIJIEKCHOE YUCIIO
_3i-2 8i—3

=—+i+—7
3i+1 2—i

6. Pemmre ypaBHEHUS B KOMIUIEKCHBIX YHCIIAX:

a)x? —4x +8=0; 0)x*+ix+6 =0.
Bapuant 10
1. [laHbl KOMIUIEKCHBIC UncHa: Z; = 3 + I, Z, = 20 + 1, z3 = —2 — i. Beruucnure:

a)z; +2Zy; 0)zy+23;, B)Zy —Zy, T)Zy—2Z3; N)Z1°Zy; €)Z3°Zy.

2. Borumcmure: a) (5+i)(5-i)-(6+2i)+7; 6)(i-1)*~

1 1
3. Haiitu yacTHOE KOMIIJIEKCHBIX YHcen: a)—; ©0) Py B) —.
l —1 -
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4. TlpencraBuTh ClenyrOlMe KOMIUIEKCHBIC YUCIIa B TPUTOHOMETpUUYECKOH hopme:
a)-9;  0)i; B) 3-i; N—V7 +i.

5. Haiitu koopaunats! Touku M, n3o0pakarolieil KOMIUIEKCHOE YNCIIO0

2-3i , 6i—3

= l .
2i+1 i+2

6. PemmTte YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a)x? —8x+13 =0; 0) x* +ix +24 = 0.

Paznen 6. UnTerpaipbHOE UCUUCTICHUE

OIIK-1. CmocobeH pemiaTh TUIOBBIE 33Ja4d MPOo(ecCHOHANBHON AESITeNTbHOCTH HAa OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U E€CTECTBEHHBIX HAyK C I[PUMEHEHHEM
MH(OPMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

NOIIK-1.1 JlemoHCTpUpYyeT 3HAHKWE OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOUMBIX JJISl peUICHHs TUIIOBBIX 3a71a4 MPO(eCCUOHATILHOM e TEIbHOCTH

NOIIK-1.2 Ncnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MAaTEeMATHUYECKHUX U €CTECTBCHHBIX HAYK JIJIS
pellieHus CTaHAapTHBIX 3a/1a4 JTaHAMA(THON apXUTEKTYpPhI

KonTposbnas padora Ne 9

1 BapuanT
1. Haiigure o0beM Tesa, IMOJYYEHHOIO IIpU BpPALIEHUHM BOKPYr ocu alciuce

KpHBOJ’IHHCﬁHOﬁ Tpalcuuu, OrpaHquHHOﬁ JINHUAMMUA:

y= 2\/;,)6 =4,y=0

2. Haiinure paboTy, KOTOPYIO HEOOXOUMO 3aTPATUTh Ha PACTSHKEHUE MPYKUHBI HA 2 CM,
eciu cwiia B 2H pactsaruBaet e€ Ha 4 cM.

3. Haiinmute HeonpeneneHHbIe HHTETPAJIbl, UCIIOJIb3YSI B PEIICHUN YKa3aHHBIE CIIOCOOBI:

- Hpeo6pa30BaHHe MOABIHTECTPAJIBHOT'O BBIPAKCHUA:

J-x5+x3—2dx;

x®+1
Jsin“ gdx;
I dx
V2x—x?
- 3aM€Ha NIEPEMEHHOM:
_[(x3 —1)4x2dx;
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tgx .
J o ™

J- xdx
1

- HHTErPUPOBAHUE 10 YaCTAM:

Ixcostdx_

J- xdx
V9 +16X ;
_[arcsin xdx

4. MHcnonb3yss TreoOMETpUYECKHE WU

HHTCI'palibl:

0

I\/9—x2dx
a) 3 X

2

J'x“sin5 xdx
0) 2

AHAJIUTUYCCKUC PACCYKACHUSA, BBIYUCIIUTC

5. Haitnure miomanes Guryp, orpaHU4eHHbIX THHUSIMHU:

a) y=4-x2, y=3X, y= -3X;
a
2

0) y=sin X, y=cos X, 0 <x <

2 BapuaHT

1. Haiinure o00beM Tena, TMOJYYEHHOTO TIPH BpalleHHWH BOKPYr OCH alciuce

y=+xx=9,y=0

KPUBOJIMHENHOM TpaIenyy, OrpaHHYECHHOMN JIMHUAMMU:

2. Haiigure paboTy, KOTOPYIO HEOOXOIUMO 3aTpaTUTh HA PACTsDKEHHE MPY>KUHBI HA 5 CM,

ecin cuia B 4H pactarusaer e€ Ha 10 cM.

3. Haiinmute HeonpeneneHHbIE HHTETPaJIbl, UCIIOJIb3YSI B PEIICHUN YKa3aHHBIE CIIOCOOBI:

- IpeoOpa30BaHKE MOABIHTETPAIbHOTO BBIPAXKECHHUS:

dx

J'xz -1
a) 1+x2

J'cos4 2xdx
0) ;



J- dx
p) * X* —4x+5:
- 3aMCHa nepeMeHHoﬁ:
J- xdx
(

x? +1)3 ;

a)

J~ Ctgsx .

6) ° sin” x

5) J.x X —4dx

- HHTCI'PHUPOBAHUC 110 HACTAM!

J'xsinfdx
a) 3

6 j(2x +1)" xdx

.[ arccos xdx
B)

4, HCHOHB:%y?I TCOMECTPUUCCKUEC HJIM AHAJIUTUYCCKUC PaCCYKACHUA, BBIYHUCINUTC

HHTCIpalibl:

j‘—\/36— x2dx

a) X

[x/a—x‘dx
0) ¢
5. Haitnute momanes Guryp, orpaHU4eHHBIX THHUSIMHU:
a) y=2x-X2, y= -X, Y= X-2;
317
6) y=sinx, y=-sinx, 0<x< 2

Paznen 7. OObikHOBeHHbIE U(depeHITnaTbHbIC YPaBHEHUS
OIIK-1. CrocobeH pemaTh TUIOBBIE 33Jaud NMPOQPECCHOHAIBHON NEATENIbHOCTH Ha OCHOBE
3HAaHWI OCHOBHBIX 3aKOHOB MAaTEeMaTHMYECKMX U €CTECTBCHHBIX HAyK C IPUMEHCHUEM
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH.
NOIIK-1.1 [leMOHCTpUPYET 3HAHWE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX U €CTECTBEHHBIX HAYK,
HeO6XOJII/IMBIX JJId PECIICHWA TUIIOBBIX 3aJ1a4 HpO(beCCI/IOHaHI)HOfI ACATCIIBHOCTHU
NOIIK-1.2 Vcionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMAaTHUECKUX U €CTECTBEHHBIX HAYK JUIS
pelieHus CTaHAapTHBIX 3a/1a4 JaHAMA(THON apXUTEKTYpPbI

Kontpoabsnasi padora Ne 10
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Bapuanr 1.
Haiivr oGunse pemenis wam pemenn 3anas Komm

1 (x> —1y' +2x° =0. wW(0)=1 2 (x+2yv)ydyx —xdyv=0.
24 =
-:‘- T e (x+1)7. y0) =1 2 2(x+ 3y )dv = ydx.

Pemnrs nosMiEKe e TIOPARAAKA YPasHSHIN .

5 y(2y+3)—2(»y)Y =0 63y =1/x.

3.y —

Bapuanr 2.
Haiive oOumie pemenrs wan pemennn 3anas Koo,

x
Ji—37
4. (27 —x)dy =dx
PetiTa HOMNMKEHHEM TOPRAKS YPRBHEHUS .
s y'=asinx. W(0)=0:3(0)=0. 6 x’' 3" +x71' =1

1. cgoy'+yv=2, 3(0)=1 2

dv:-o—‘h'r =dy =0 3 (J-\?+)’)t‘=mdy‘

=

Bapuaur 3.

Hadiri o01Me pelueHins wim peuresisg aaanyg Kowe

L y'= 33\/)’2 cM2)=0.2. xp'—y=(x+)) e LA ¥ + yvecosx =cosx. 3(0)=1.
x

4. (sin” ¥y + xcigv)dy = dx
PetuiTs HOHIGKEHHMEM HOPRAKS YPRaHeHUS
Sy T=1/x7 6 "+ (2y) =0
Bapuanyt 4.
Hafiti o01une peiueHins i petter sy aaang Kou
1 '+ y=3>. W) =05 2 cosVxdx—JSxdv =0 3 xp'=y_—xe”'"
2 (2x+v)dy = vdx+4Inyvdyv.
PemnTs NOHMKSCH NS NOoOPpsSaxa ypasHeHns
5. yT=60x7. 6. y" + y'rgx —sin2x
Bapuany S,
Hafitu oGuine peuicHRs 1w peuresns 3agay Koun

1 x‘fl—_vzttt+y\/l—xzafv=0, y(H =1 2 (LB).)d\‘=d_V

3 o —y=xg X 4 (3x — v )dhy = ydx.
x
PetunTs NOHIGKEHMEM MOPRAKA YPARESHIN.

s 2w =) V(D =4y (-1)=1 6 xy"— 3y —e"x".

Bapuaur 6.
Fladirn oGuiue petuenns nuln(»eulcuun anpay Ko

i (\/xy —J;)ix+ Vo iy )d} =0 2 xp'+2y=x. ¥W(0)=0_ 3 2x'y" = y(2x~ —y7)
2 (2ZyIny + y — x)dy = ydx.
P Te DOHHKEHHEM NOPRAKA VPREBHCHMN.

5. 29" =3y7 W(—2)=LE¥(—2)=—1 6 ¥ +2x(»)* =0
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Bapuanr 7.
Hadiri ofuiue peenns wim perienns say Kown

L oy =e"" 2 xdy—(y-xtgl)dr=0. 3 y'+%~=x’. =1L
X X
4. (xcosy+asin2y)dy =dx
PetnTs NOHIKEHNEM NOPRAKS YPARHEHI,

5.¢"=4cos2x, y(0)=0;y'(0) =0 6. y"1gy =2(3')"

Bapnaur 8.
Haitri obmue pemenia wm pemenns 1anag Koo,

Lode-I-xdy =0, y(0)=7/2. 2 (v} +x°)y' =200 3. xdv— yd = [x* + y2dkx.
¥3)=4. 4 (2x—y )dy =2ydx.
POUIiTE IOHIKEHHEM TOPIIKA YPABHCHUS,
520 =(r=-" 6 (1+xX7 )" +20 =x7

Bapuaur 9.
Haitti obue pemesis win perienns 1gay Ko

L oydx+(l+x )dy =0 2 dx—1-x° =03 x'dv=w(y" +x)dv.
4 (e —xy)dv—de =0

Pewnrs noHKeHneM [OPRAKE VPRBHCHI.
'
»

5. y'--}—l-=x(x-l) 6. ¥y =1

Bapuaur 10
Hadiri o0uute pemienna win perienus g Kow

1 (\’&-2&}"-)%0, yd) =12y =e""+y/x 3 0 +x -xy-y=0
4 eldv+(xe' -2y)dy =0

P HOHIKEHNEM NOPAAKE Y PABHCHISA,

5 y' =xe ™, y(O) = l:y'(()) =(). 6 2_}-)" =1+ (_V'):

Bapuanr 11,
Hadiri oGuwine pemenns i perenus s Koune

1. (l+x2)_v'—2.xy=6x. yl)=-1 2 xy'=y(l+ln'—v), y(l)=e"'2. =3 y'+2,xy=xe":_
X
4. )rzdx+(x+e2""' )i} =0

Petntt NORNKEHIEM HOPHAKA ypnnuemul.
5. 29" =y 6.2 =(y)

Bapnaunr 12,
Hadbrie ofuiie perienus i peredns 1ty Ko

L7 =Dde+(1-x)°dy=0, y(0)=0 25" +x¢*"* —y=0.
37+  +xv)dx - xXdy =0 4 (x+2cosy)sin ydy = cos ydx

Pelnrs HOHUAEHNEM NOPRAKY VPasHeHs,
sy +xiy =16y =1-(»")
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Bapuaur 13,
Haitru oSiune perenus i peenis 3a1ay Kow

I. cosxcosydx—sinxsinydy=0, y(x/6)=a/3 .xdy=ycos(ln=t)dr
x
3 (o' =Dinx =2y 4 (2x—y*)dv+ydx=0.

Pewmts NOHNKEHHEM NOPRAKS YPUBHCHIS.

5. (x=3)y"+y' =0 62p" =)

Bapuanr 14,
Hafrry oSune pettenns wim pewenns 3aaay Ko,

2 d 3 > ' ’+
Lo (07 =y )dx—(x" +x7)dy =0, y(1)=1 2 y ="T-
3. (Ax-3y)dx+(2y-3x)dv =04 (y'e" +2x)y' =y,
Peumnrs NOHNKEHHEM NOPRAKS YPUBHCHHS.

5. 9"=ye’, y0)=0;)'(0)=1 6. pitgx=)"+1

Bapuanr 15,
Hafir oSune petenns i perenns 3aaay Kown,

1 % s ln}" )'(2) =1.2 (_}'2 _3.\'2 )é" +2‘x-vd\- e 0 3 -13" + (x + 1)). _ 3_\-38'*!
4. _"Idf _(2’\)9 + 3)d_\' =0

Petnrs DOHHMKEHHEM NOPAAKA VPABHEHMS.
s.sin'x-y"=sin2x 6 2x"=y"

Bapuaur 16,
Haitri o6mme pemenns win pemedns 3anay Ko

Ly =2 yinx, ye)=1. 2 (3 —2x"y)dv+(x* =20 )y =0. y(3) =4.
(@ +x ) +xy=1. 4 ¥y (3 +4)dx + 200(y” +4)dy =2dy.
Petnts HOHIKEHHEM NOPAAKA YPABHCHHEA.

S(x+D)y"+y' =0 62" =1+0")"

Bapuant 17,
Hairu obue perenus Wid penieans 3anay Kown.
. 2 e =0, yv(1)=0_2 xy =4,}x +37 + v 3 x(x+2y)dr +(x7 =y )dy =0.

4. (xv+\/_}z‘|+yd\' 0.

Pttt MOHIKEHHEM NOPS/IKA VPUBHCHHA.
5 (- )" -x'=2 6 w'-yU+y)=0
Bapuaunr 18,
Haiimu obmme pewenus i pemesnnn 3anay Ko,
Loy =2"" y-3)=-5 2 (0 —y)arclgl =x. 3.(y+x")dx = xdy.
X
4. 2x+y')' =y
PeiiTs NOHIBKEHHEM NOPR/IKA YPARHCHHS.
s.y'xinx=y" 6 " =3y +().
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Bapuaunr 19,
Ha#iti obniue pewtenns 1w perenns sanad Kow.

I y'sinx=viny. y(x/2)=1 2 (S5x-2y)dv = (8x+5y)dx. 3. xdv=(y—-x")dx.
4 24y +4y-x)y' =1

Peints NOHIKEHHEM NOPAAKA YPABHEHNA.
5 )59' _()!')1 — J.-I ]ny_ 6. 1:\’" = y'.

Bapuaunr 20.
Hafn obniie petnenns i perenns 1anad Koun

1. y'=-\/-)7-’-. y(1)=1.2 ysinVxdx—xdy=0. 3 xy'cosx =ycos-'1’-—x~
x x X
4 de+(y-y)dy=0

Pelints NoHIKeHneM NOPAAKA YPABHCHHA.

51+ )y +(0) +1=0. 6 y"=24/(x+2)°.

Bapuanr 21.
Haidtr o0ue pewenns win pemenns 3any Kown.

Iy +sin{x+y)=sin{x—y). 2. (I-x)dy—ydx=0, y(0)=1

3(xT =3y )dy +2xydv =0, ¥(2)=1_4 dv=(siny+3cosy+3x)dy.
PeiiiTe MOHIGKCHHEM TOPSAKY YPARHCHUS,

5"+ yrex =sin2x 6 ¥ =8x7, y()=2y'()=Ly"()=1

Bapuaur 22,
Hafirn ofuike pewtenns win perenns aay Ko,

Lo(x*+1)y' —x'=0, y(0)=2.2 y=) v'—i/?). 3 xy' =2y =x"cosx.
4. yide+(xy-1)dy=0.

Peumite NOHILACHHEM fIOPRIAKA YPEsHEHUA.

50" (x=1)=»"=0, »(2)=2;»(2)=1 6 y"=sin3x, y(0)=0;y(0)=0.

Bapuanr 23.
Hairrn ofuue peutenns s peesns samay Kown

> dr. ¥(2)=3 2. (x* +y )dv—xpdy =0. 3.y'=i ;
Vv ¥y

4 e (dv-2xydy) = ydy.

Peuninth NOHIKEHHEM TOPAIKA YPABHEHHA.

5..\’_\"+)r'+x=0, _v(()):O:y'(O):O, 6. |+(_V')2 =2)y', )r(l)=l;y'(|)=l.

Bapuaunr 24,
Hafn obnuie petnenns i perenns 1anad Kou

I 2x7ydy+ yvidy=2dx, y(1)=1. 2 tgxsin’ ydx +cos” xcigydy =0
3 xydy=(8x +y )dx. 4 84y +xy—y)y' =1

Peunts NOHIKEHHEM TIOPAIKA YPABHEHNA.
5y =1L 1/2)=5y(1/2)=1. 6 x"+)y -x-1=0.
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Pa3nen 8. Teopust BepossTHOCTER

OIIK-1. Crocoben pemaTh THIIOBBIE 33aqaud MPOGECCHOHATBHON ESTEIBbHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U EeCTECTBEHHbIX HayK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

NOIIK-1.1 JleMoHCTpUpYy€ET 3HaHKWE OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOIUMBIX JIJISl PEIICHHS TUIIOBBIX 337124 PO(EeCCUOHATILHOM e TEIIEHOCTH

NOIIK-1.2 Ucnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMAaTUYECKUX M €CTECTBEHHBIX HAYK JUIS
pelIeHus CTAaHAAPTHBIX 3a/1a4 JTaHAMA(THON apXUTEKTYPhI

KonTpoasnas padora Ne 10

Bapuant 1

1. B cOopHuKe OHIETOB O TEOMETPHUHU BCero 35 OmieToB, B 14 U3 HUX BCTPEYACTCs] BOIPOC
10 CBOICTBaM OKpYXHOCTH. Haliiure BepOsSTHOCTb TOT0, UTO B CIIy4alfHO BHIOPAaHHOM Ha
HK3aMeHEe OMIIeTe MIKOJIbHUKY JIOCTAHETCSl BOIPOC 110 CBOMCTBAM OKPYHOCTH.

2. B nexoropo# mikone 500 ydamuxcs, cpead HuX 257 ManbuukoB. Haiiure BepOsSTHOCTB
TOT0, YTO BHIOPAHHBIM HayraJ yJauuiics TOM IKOJIbI OKQXKETCs IeBOYKOM.

3. 3aBox BeImyckaeT wackl. B cpeanem Ha 1000 KayeCTBEHHBIX YACOB IIPUXOIUTCS
IATHAAUATh CO CKPBITBIMU JedekTamu. Bacs kynun ceGe wackl 3Toro 3aBosa. Haiinure
BEPOATHOCTb TOI'0, YTO KYIUIEHHBIE Yachl OKaXXyTCs KauyeCTBEHHbIMHU. Pe3ynbTar okpyr-
JIUTE 10 COTBIX.

4. B ciy4allHOM OSKCICPHMEHTE CHMMETPHUYHYIO MOHETY OpocaroT aBakabl. Haiigure
BEPOATHOCTH TOT'O, YTO B IIEPBBINA pa3 BBINAJAET OPEI, BO BTOPOM — pelIKa.

5. Urpanbueiii KyOuk OpocaroT gBaxabl. CKOJIBKO 3JIEMEHTAPHBIX KCXOIOB OIBITA
6J1aronpUATCTBYIOT COOBITHIO 4 — «CyMMa OYKOB paBHa 3»?

6. KakoBa BepOSTHOCTH TOTO, YTO CIIy4alHO BBIOpaHHOE HATypaibHOE yucio oT 20 1o 59
JICJIUTCS HA IIECTh?

7. B ¢dupme nepeBo3ok «byker» B Hannuuu 80 Tpy30BHKOB: 74 U3 HHX C H300paKCHHSIMU
KpacHOTo IIBETKa Ha kENToM (hoHE, OCcTalbHbIE — C U300paKEHUSIMH HKENTOrO I[BETKA Ha
KpacHOM ¢oHe. Haiiiure BeposSTHOCTh TOTO, YTO HA CIy4YaiHbIM BBI30B MpHUEIET MALIMHA
¢ U300pakKeHUAMHU KENITOro 1IBETKA Ha KpacHOM (poHe.

Bapuant 2
1. Muma, Omnsa, Kons u Jlema Opocumu >xpeOuii — KOMy TMEpBOMY pPaccKa3bIBaTh
CTUXOTBOpeHHe. Halinure BepOSTHOCTH TOro, YTO MEPBBIM pPACCKA3bIBaTh CTUXOTBOPEHUE
noskeH Oynet Kodst.
2. B cbopuuke 3amannii mo Marematuke Bcero 280 3amanuii, B 21 M3 HMX BCTPEYAETCS BOIPOC
no mporeHram. Haiinute BeposSTHOCTh TOTO, YTO B CIy4ailHO BHIOpDAaHHOM Ha YpOKE 3aJaHUU
LIKOJIBHUKY HE JIOCTAHETCs BOIIPOCA 110 IIPOLIEHTAM.
3. B CopeBHOBaHUSIX 1O MPHDKKAaM B JUTHHY y9acTByroT 200 criopremenok: 85 u3 Poccun, 65 u3
Kanagel, ocrampHble — u3 VYkpaunbl. [lopsnok, B KOTOpPOM BBICTYNAIOT CIOPTCMEHKH,
omnpezensercs xpeduem. Haiiiure BEpoSsTHOCTb TOTO, YTO CIIOPTCMEHKA, BBHICTYIAIOLIAs TIEPBOH,
OKaXkeTcs U3 Y KpauHsbl.
4. B ciy4ailHOM OKCIICpPHMEHTE CHMMETPHYHYIO MOHETY OpocaioT mBaxasl. Haiimure
BEPOATHOCTH TOTO, UTO OPEN BBINNAJAET POBHO OJIMH Pa3.
5. B uemmmonare Poccun 1o per6u ydactByror 20 komana. C MOMOIIBIO KPEOUST X HYKHO
pa3feNnuTh Ha IATh TPYNI IO YEThIpe KOMaHAbl B KaXIoW. B smmMke BhepeMelky jekar
KApTOYKH C HOMEPAMH T'PYIIIL:
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6. 1,1,1,1,2,2,2,2,3,3,3,3,4,4,4,4,5,5,5, 5.

7. KamuTanel KOMaH] TSHYT MO OAHOW KapTouke. KakoBa BEpOSITHOCTH TOTO, YTO KOMaH/a
PocToBckoii 061acTi OKaXeTcsi BO BTOpOH rpymie?

8. Urpambublii kyOuk Opocatror jaBakasl. CKOJIBKO 3JIEMEHTApHBIX HCXOJOB  OIBITA
0J1aronpusATCTBYIOT COOBITHIO A — «CyMMa OYKOB paBHa 6»?

9. Tlepen HayaaoM MEpPBOrO Typa YEMITHOHATA 10 TEHHHUCY YYACTHUKOB Pa3OMBAIOT HA UTPOBbIC
nmapbl ciay4ailHeIM 00pa3oM ¢ moMolubio kpebus. Bcero B dyemmuonate yuactByer 76
TEHHUCHUCTOB, Cpeau KOoTophlX 13 ydacTHukoB u3 Poccuu, B Tom uncine Poman Mcaes. Haiinure
BEPOATHOCTH TOTO, UTO B nepBoM Type Poman HMcaeB Oyner urpats ¢ KakuM-I100 TEHHUCHUCTOM
u3 Poccun.

Bapuanr 3
1. B uekoropoi#t cnioptuBHO# mkonae 400 CrOPTCMEHOB, M3 HHUX B KOHIC roja 384 demoBeka
HOJay4Yusu rpaMoty. Haliaure BeposSTHOCTH TOro, 4TO BBIOpaHHBIM HayraJ CIOPTCMEH 3TOH
LIKOJIBI ITOJIYYHJI TPAMOTY B KOHILIE I'0J1a.
2. Maia, JTama, Csera, Ons u Harama Gpocuin kpeOuii — KOMy MEPBOMY METh IIECHIO.
HaiinuTe BeposiITHOCTB TOTO, UTO ME€pBas ETh MECHIO J10JKHA Oyner He Maina.
3. MexaHudecKue 4achl C JBEHA IATHYACOBBIM [ (epOIaTOM B KaKOH-TO MOMEHT CJIOMAITHCH U
nepecTaid XoauTb. Haliiure BEpOATHOCTh TOTO, YTO 4AacOBAsl CTPEJIKA 3aCThLIA, JOCTUTHYB OT-
METKHU 7, HO HE IO 10 OTMETKH 4 yaca.
4. B cny4aiiHOM SKCIIEpUMEHTE OpOCalOT IBE UTPajbHbIe KOCTH. Haiiaure BEpOSITHOCTH TOTO,
4TO B CyMMe BbinazeT 10 oukoB. Pe3ysbrar OKpyriauTe 10 COThIX.
5. Tlepen HayanoM BOJEHOOIBHOrO MaTdya CyIbst OPOCAET MOHETKY, YTOOBI OMPEICIUTh, KaKas
n3 komanja HauHET urpy. Komannma «Turpe» urpaer Tpu maTd4a € Pa3HbIMM KOMaHJaMHU.
Haiinute BEpoOsTHOCTH TOTO, UTO B 3TUX UIpax KoMaHJa «TUTrpbI» BeIUTPAET KpeOuil poBHO J1Ba
pasa.
6. Konkypc ucronuureneir mpoBoautcsi B 4 aus. Bcero 3asiBaeHO 65 BBICTYIUICHHH — IO
OJIHOMY OT KaXJO0ro ropojaa. B mepBblii JeHb 3alUIaHUPOBAHO 26 BBICTYIUICHHH, OCTAJIbHBIC
pacnpeziesieHbl IOPOBHY MEXy OCTaBUIMMMCS IHAMHU. [IopsAnok BeICTYyIUIEHMH ompenensercs
xKepeObeBKoi. KakoBa BEpOATHOCTD, YTO BBICTYIUIEHHE IPEJCTaBUTENs TaraHpora COCTOUTCS B
TPETUH J€Hb KOHKYpca?
7. B rpymmne corpyaaukoB MUC 60 uyenoBek. Mx BepTONETOM B HECKOIBKO MPHEMOB
3a0pacelBalOT B TPYAHOAOCTYMNHBIN paiioH mo 12 dyenoBek 3a peifc. Ilopsok, B KoTOpoM
BepTONIET TmepeBO3UT coTrpynHukoB MUC, ciywaen. HaiauTe BepOSTHOCTH TOTO, YTO
corpynaukn MUYC Kupunn Ilerpos m I[lérp KupuimioB mosnersit oqHUM M TeM e pencom
BepTOJIETA. Pe3ynpTaT OKpyIiMTe 10 COTHIX.

Bapuanr 4
1. B kapmane y Csersl ObUI0 msiTh KOH(MeT — «[Tuénkay, «bemouka», «Cydue», «Jleto» u
«Cka3zkay, a Takke MOOUIIbHUK. BeiHuMass MoOminbHUK, CBeTa ciy4yaifHO BBIpOHMIIA U3 KapMaHa
onHy KoH(pety. Halimute BeposTHOCTH TOTO, UTO yrajia KoHpera «Ckazkay.
2. Ha nonke nexur 180 terpaneii, u3 HUX 63 B JIHMHEWKY, a OCTalbHbIe — B KiIeTKy. Haiignre
BEPOATHOCTH TOT'O, UTO CIy4yailHO BEIOpaHHAs TETpaab OyNET B KIETKY.
3. MexaHudecKue 4achl C JBEHA IATHYACOBBIM [(epOIaTOM B KaKOH-TO MOMEHT CJIOMAITHCH U
nepectainu XoauTh. Haliiute BEpOATHOCTH TOTO, YTO YacoBasi CTpeNIKa 3acThbUla, JOCTUTHYB OT-
MeTkH 11, HO He IO 1O OTMETKHU 5 4acoB.
4. Tlepen HayaaoM TApPTHH B MIAlIKA Bacsi GpocaeT MOHETKY, YTOOBI OMPENEITUTh, KTO W3
UIpOKOB HayHET wurpy. Bacs wurpaer derelpe naptuum ¢ pasHeIMH urpokamu. Haiinure
BEPOATHOCTH TOTO, YTO B 3TUX MapTUsix Bacs BeMrpaer x«peOuit poBHO OAMH pas.
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5. B ciyuaitHOM dKcniepuMeHTe OpOCarOT IBE MrpajibHble KOCTH. Haiiiure BEpOSTHOCTH TOTO,
YTO B CyMMe BbInaJieT MmeHee 11 oukoB. Pe3ynbTaT OKpyIriMTe 10 COThIX.

6. B omummuaze mo mporpaMMUpPOBAaHUIO y4acTBYIOT 150 crymentos: 45 uz MUOU, 65 us3
M®TH, ocrambHble — U3 Apyrux By30B. Homep, moj KOTOpPBIM YYacTBYHOT CTYIEHTHI,
omnpezensercs xpeduem. Haiiiure BepoATHOCTb TOTO, UTO CTYACHT IO HOMEPOM 8§ OKaKeTcs He
n3 MOTHU u ve uz MUODU. Pe3ynbTaT OKpYTinuTe 10 COTHIX.

7. B rpynme 51 uenoBek, cpeau Hux aBa OnusHena — Mama u Jdama. ['pynny ciaydaiiHbIM
00pa3oM JAeNAT Ha TpH 3BeHa 1o 17 yenoBek B kaxjaoM. Haitnure BeposiTHOCTH TOro, yTo Maria
u Jlama okaxxyTcsi B OZTHOM 3BEHE.

Bapuanr 5.
1. Ha »k3ameHe 1o OHOJOTHM MIKOJBHUKY JOCTAéTCsA OJWH BOIPOC W3  CIMCKA
HK3aMEHALIMOHHBIX BOIPOCOB. BEpOATHOCTH TOTO, YTO 3TO BOIPOC HAa TeMY «MIlEeKONUTAIOLIHEY,
paBHa 0,15. BeposTHOCTh TOro, 4To 3TO BOompoc Ha Temy «['puObl», paBHa 0,23. Haitnure
BEPOATHOCTb TOT'O, YTO Ha AK3aMEHE ILIKOJIbHHUKY JOCTAaHETCS BOIPOC IO OJHOM M3 3TUX ABYX
TEM.
2. B marasuHe CTOAT JBa IUIATEXHBIX aBTOMaTa. KaIblii U3 HUX MOKET OBITh HEUCIPABEH C
BeposiTHOCTBIO 0,08 He3aBUCHMO OT Jpyroro aBTromara. Haliaure BepOSTHOCTH TOTO, YTO XOTS
OBl OJH aBTOMAT MCIPABEH.
3. BeposATHOCTH TOTrO, YTO HOBBIH MOOWIIBHBIN Teae(OH IMPOCIYKUT GOJIbIIE JBYX JIET, paBHA
0,62. BeposATHOCTH TOTO, YTO OH MPOCITYXHUT Oonbmie matu Jyer, paBHa 0,43. Haiinure
BEPOATHOCTH TOTO, UTO OH MPOCIY>KUT MEHBIIIE TSATH JIET, HO OOJIbIIIE ABYX.
4. BeposiTHOCTH TOTO, 9TO Oarapeiika OpakoBanHas, paBHa 0,07. ITokymarenb B MaraswHe
BbIOMpAeT cllydallHyI0 YIakoOBKY, B KOTOpOil ABe Oarapeiiku. Haligute BeposSTHOCTH TOTO, 4TO
00e O6aTapeiiku OKaXKyTcsl HCTIPaBHBIMU.
5. B nekoropom ropoje u3 8000 mosiBUBIIMXCS Ha CBET MiajeHies 4888 manpunkos. Haiinure
4acTOTY pOXKACHUS AEBOUYEK B 3TOM ropoje. Pe3ynbrar okpyriauTe 10 COThIX.
6. ABTOoMaruueckas JIMHHMS W3rOTABIMBAcT Oarapeikd. BeposSTHOCTH TOro, 4YTO TrOTOBAs
Oarapeiika HeucnpaBHa, paBHa 0,04. Ilepen ymakoBkoil kaxaas Oarapeiika MPOXOIUT CUCTEMY
KOHTpOJIA. BeposTHOCTH TOrO, 4TO CHUCTeMa 3a0pakyeT HeWcrnpaBHYIO Oarapeiiky, paBHa 0,98.
BeposTHOCTH TOrO, UTO CHUCTeMa Mo omMOKe 3abpakyeT UcHpaBHy Oatapeiiky, paBHa 0,02.
Haiinutre BeposTHOCTH TOTO, YTO CIy4yalHO BBIOpaHHash HM3rOTOBJIEHHAs OaTapeiika Oyaer
3a0paKkoBaHa CUCTEMOI KOHTPOJIS.
7. YToOBI IPONTH B CIEAYIOMINI KPYr COPeBHOBaHMM, (PyTOOIBHON KOMaH/IE HYKHO HaOpaTh
X0Ta Obl 4 ouka B JIByX Urpax. Ecmu KoMaHJa BBIUTPHIBAET, OHA MOJy4YaeT 3 Ouka, B Cllydae
HUYbe —_1 ouko, ecnu mpourpeiBaeT — 0 oukoB. Haiinure BeposITHOCTH TOro, UTO KOMaHJe
yZacTCs BBINTH B CIENYIOUINI KPYr cCOpeBHOBaHMM. CUUTaliTe, YTO B KaKJOU UIPE BEPOSTHOCTU
BBIMTPBILIA U TPOUTPHIIIA OIMHAKOBBI U paBHbI 0,34.

BapuanTt 6

1. U3 paiioHHOrO IIEHTpa B JEPEBHIO CKEIHEBHO XOIUT aBTOOYC. BeposTHOCTH TOrO, YTO B
MOHECIIPHUK B aBTOOyce OKakeTcs MeHbine 19 maccaxupos, paBHa 0,26. BeposiTHOCTh TOTO,
YTO OKa)KeTCd MeHblle 6 maccaxupoB, paBHa 0,009. Haiinure BEpOATHOCTH TOTO, YTO YHUCIO
naccaxupoB Oyzaer ot 6 1o 18..

2. B marasune uetbipe mpojaBia. Kakaplii U3 HUX 3aHAT C KIHEHTOM C BepOSTHOCTBIO 0,3.
Haiinure BeposITHOCTh TOTO, UTO B CIy4ailHbIE MOMEHT BPEMEHH BCE YEThIPE MPOJABILIA 3aHSTHI
OJTHOBPEMEHHO (CUMTANTE, YTO KIMEHTHI 3aXOAAT HE3aBUCHMO JIPYT OT JAPYTa).

3. 3. BUATJIOHKCT IIECTh pa3 CTPENISET MO MHUIIEHAM. BeposATHOCTH MOMNagaHus B MUILIECHD IIPU
oJlHOM BbIcTpene paBHa 0,2. HaliquTe BepoATHOCTh TOTO, YTO OMATIIOHUCT IEPBBIE YETHIPE pas3a
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IonaJ 1o MULIEHH, a MOCIEAHNE IBA — MPOMaxHyJics. Pe3ynbrat OKpyriauTe 10 ThICSYHBIX.
4. TlomerieHue ocBemaetcss GoHApEM ¢ ABYMs JIaMIIaMH. BeposITHOCTH meperopaHusi OXHON
Jaminbl B TeueHue rojaa pasHa 0,6. Haiinure BeposSTHOCTH TOTO, YTO B TE€UEHHE rojia XOTsS Obl
OJIHA JIaMIIa HE IIEPErOPHUT.
5. BeposATHOCTB TOTO, YTO HOBBIM HOYTOYK B T€UYEHHE I0jla MOCTYIUT B TapaHTUIHBIA PEMOHT,
pasHa 0,08. B Hekoropom ropoae u3 4000 mpogaHHBIX TaKUX HOYTOYKOB B TEUEHHE TOja B
rapaHTHHYIO MacTepckyto moctymmwio 408 mryk. Hackoiabko OTiaMdaeTcs 4acToTa COOBITHS
«TapaHTUHWHBIM PEMOHT» OT €r0 BEPOSITHOCTH B 3TOM ropoae?
6. Ha pucynke wuszoOpaxen nabupunt. JXKyk 3amonsaer B Ja0MpUHT B TOuke «Bxomy».
Pa3BepHyTbCSI M MON3TH Ha3aj JKyK HE MOXKET, MO3TOMY Ha Ka)XKIOM pPa3BETBICHUM KYK
BBIOHMpAET OAMH U3 MyTeH, Mo KoTopomy emé He moi3. CuuTasi, YTO BBIOOP JaJbHEWUIIETro MyTH
YHUCTO CIIy4alHbIH, ONPEIEIINTE, C KAKOM BEPOSATHOCTBIO KYK IPUIET K BbIXOY E.

Bexon A  Bexxon B

my N

Bxon, Bexox B

Brixon E

Brmxon I’

Bexox

7. Kosboii [I)x0o momamgaeT B MyXy Ha CT€HE C BepOSTHOCTBIO 0,72, eciu CTpenser u3
MPUCTPENSIHHOTO peBoibBepa. Ecnu J[o cTpenseT M3 HeNmpUCTPENSHHOTO PEBOJIbBEpPa, TO OH
nomajaeT B Myxy ¢ BeposiTHocThio 0,16. Ha ctosne nexut 12 peBoiabBepoB, U3 HUX TOJIBKO 3 —
npuctpensaubie. KoBOoi J[»ko BUIUT HA CTEHE MyXy, HayJqady XBaTaeT MEpBBIA MOMaBIIUiiCs
PEBOJIBBED U CTpeENsieT B Myxy. Haliiure BEposITHOCTh TOTO, YTO J[7KO MpoMaxHETCs.

Bapuant 7
1. Ha sk3ameHe 10 UCTOPHH IIKOJIBHUKY JTOCTAETCS OJJMH BOMPOC M3 CIMCKA SK3aMEHAIMOHHBIX
BONIIPOCOB. BeposTHOCTE TOro, uro 310 Bompoc Ha Temy «MBan I'posusblii», pasHa 0,26.
BepositHOCTE TOTO, YTO 3TO BOIpOC Ha TeMy «ExaTtepuna II», paBna 0,11. Halimute BeposiTHOCTD
TOT'0, YTO Ha HK3aMEHE IIKOJIbHUKY JTOCTAaHETCS BOIIPOC 110 OJHOM U3 OTUX JIBYX TEM.
2. TlpodeccroHanbHbIii WrpoK B mamkw A., wurpas OeJbIMH, BBIUTPHIBACT Y
npodeccuoHanbHoro urpoka b. ¢ BepositHocthio 0,42. Ecnu ke OH urpaer 4€pHBIMH, TO
BBIMTPBIBAET ¢ BeposTHOCTHIO 0,2. A. u b. urparot nBe mapTum, MEHAs MPU 3TOM LBET QUryp.
Haiinute BeposSTHOCTB TOTO, UYTO A. BBIUTPAET 00€ MapTHH. .
3. 3. BeposTHOCTH TOrO, YTO HOBBIA (eH mnpociyxkut Oonbire Tpéx ier, paBHa 0,71.
BeposTHOCT TOTO, YTO OH MPOCITYXUT OoJIbIIE AecATH JeT, paBHa 0,24. Haiinute BeposTHOCTh
TOT0, YTO OH MPOCITYKUT MEHbILIE AECATHU JIET, HO OOJIbLIE TPEX.
4. Tlo or3eiBam mokymateneir Hukomnaii IlerpoBud omeHHT HaAEKHOCTh [BYX HHTEPHET —
Mara3suHoB. BeposITHOCTh TOro, 4To HYXHBIH TOBap JOCTaBAT M3 MarasuHa A, paBHa 0,68.
BepoaTHOCTH TOTrO, YTO TOT TOBap JOCTaBAT U3 MarasuHa b, pasna 0,75. Huxomnaii IletpoBuu
3aKa3ajl ToBap cpa3dy B 00oux MarasuHax. CuMTas, 4TO WHTEpHET — Mara3uHbl pabOTaroT
HE3aBUCUMO JPYT OT Jpyra, HalJuTe BEPOSTHOCTh TOI'O, YTO HU OJWH MAara3uH HE JOCTaBHUT
TOBap.
5. B mekoropom ropoxe u3 5000 mosBuBIIHXCsS Ha cBeT MianeHies 2420 nesouek. Haiimure
4acTOTY POXKACHUSA MaJIb4MKOB B 3TOM ropojie. Pe3ynbrar OKpyriure 10 COThIX.
6. YtoOBI PONTH B CIIEMYIOMINN KPYr COPEeBHOBaHMH, (PyTOONBHON KOMaHIe HY)XHO Habparh
xoTsl Obl 4 o4ka B JBYX Mrpax. Ecim KomaHIa BBIMTPHIBAeT, OHa IMOJy4yaeT 3 Ouka, B cilydae
HU4Ybel — | ouko, ecnu npourpsiBaeT — 0 oukoB. Halimute BEpOSATHOCTH TOrO, YTO KOMAaHAE
yZacTcs BBINTH B CIEAYIOUIMI KPYr cOpeBHOBaHMM. CUMTalTe, 4TO B Ka)K/10i UTPE BEPOATHOCTH
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BBIUTPBIIIA U IPOUTPHIIIA OJUHAKOBBI U paBHbI 0,21.
7. JIBe GabpuKH BBITYCKAIOT OAMHAKOBBIC MIAPUKOBBIC aBTOPYUKH. [Ipu 3TOM mepBas pabpuka

Boinmyckaer 80% oaTtux aBTOpyuyek, a Bropas — 20%. IlepBas ¢dabOpuka Beimyckaer 6%
OpakoBaHHBIX aBTOpPYYeK, a Bropas — 2%. Haiigure BepoSTHOCTH TOTO, YTO .CIIy4aifHO
KYIUIEHHAsl aBTOpYUYKa OKa)KeTcsi OpaKOBaHHOM.

Bapuanrt 8

1. U3 paiioHHOTO IIEHTpa B JICPEBHIO E€KEIHEBHO XOIHUT aBTOOyc. BeposTHOCTH TOro, YTO B
MOHEACIIBHUK B aBTOOYCE OKa)keTcs MeHblie 43-x maccaxxkupos, paBHa 0,91. BepositHocTh TOTO,
YTO OKaxkeTcsi MeHble 16 maccaxupos, paBHa 0,12. Haiigute BEpOSTHOCTH TOTO, UYTO YHCIIO
naccaxxupoB Oyner ot 16 go 42.
2. B marasune Tpu npozasia. Kaxkiplii M3 HHX 3aHAT C KIMEHTOM C BEPOATHOCTHIO 0,2.
Haiinure BEpOATHOCTH TOrO, YTO B CIydYalHBIH MOMEHT BPEMEHM BCE TPU IIPOJABLA 3aHATHI
OJIHOBPEMEHHO (CUMTAMTe, 4YTO KIMEHTHI 3aXOASAT HE3aBUCUMO APYT OT ApPYyTa).
3. 3. BeposITHOCTH TOrO, YTO Ha TECTE MO HEMEIKOMY SI3BIKY ydaluiicsi P. BepHO pemmut
Oonbuie 19 3anau, pasua 0,71. BepostHocTs TOro, 4to P. BepHO pemmr Oonbuie 18 3agay, paBHa
0,76. Haitnute BEpOATHOCTH TOTO, 4TO P. BepHO pemmt poBHO 19 3amay.
4. 4. Tlomemenue ocserraercsi GoHApEM C JABYyMS JTaMiiaMu. BeposiITHOCTh meperopaHusi OaHON
namrnbl B Tedenue rojaa pasHa 0,18. Haiinure BepoSTHOCTH TOTO, YTO B TE€UYEHHUE roja XOTS Obl
OJ1HA JIaMI1a HE TIEPErOpHUT.
5. BeposTHOCTH TOro, 4ro HOBbIH DVD — mpourpeiBarellb B TEYEHHE IOja IMOCTYIUT B
rapaHTuiHelii peMoHT, paBHa 0,032. B Hekotopom ropone u3 3000 mpomanHeix DVD —
MpOUrphIBaTeNIe B TEYEHHE roja B rapaHTUHHYH Mactepckyro noctynuio 105 HITYK.
Hackonbko oTiinyaercs yactoTa COOBITUS «TFapPaHTUNHBIA PEMOHT» OT €ro BEPOSTHOCTU B 3TOM
ropoje?
6. Ha pucynke wuszoOpaxén nabupunt. JKyk 3amonsaer B Ja0MpPUHT B TOouke «Bxomy.
Pa3BepHyTbCS M TOJI3TM Ha3aJl YK HE MOXET, MO3TOMY Ha KaXJOM pa3BETBICHUU KYK
BBIOMpPAET OJMH U3 IyTEH, 0 KoTopoMy emé He 1on3. CunTasi, 94To BHIOOP JAbHEHIIETO IMyTH
YUCTO CIy4alHbIH, ONPEJEIINTE, C KAKON BEPOSITHOCTBHIO )KYK MPUIET K BbIXOY B.

Buxon I  Borxon

Brxon B
T
X0

Brxox A
7. KosOoit J[>KOH IMOMajacT B MyXy Ha CTeHe C BeposTHOCThIO 0,85, ecnu crpenser u3
HPUCTPEISIHHOTO peBoiibBepa. Eciau J[XKOH cTpenseT U3 HeNmpUCTPENIIHHOIO peBOJIbBEpPa, TO OH
nomajiaeT B Myxy ¢ BeposiTHocThio 0,34. Ha ctosne nexxut 17 peBoiabBepoB, U3 HUX TOJIBKO 7 —
npuctpensiaabie. KoBOoit [KOH BUIUT Ha cTeHE MyXy, HayJaudy XBaTaeT MepBbIi MOMaBIIUCS
peBOIBBED U CTpenseT B Myxy. Haliqure BeposTHOCTB TOrO, 4TO JI[>KOH MPOMaxHETCS.

nixon E

.

Bapwuant 9
1. YroObl MOCTYNHUTh B MHCTUTYT HA CICHHATBHOCTh «ABTOMATH3AIH», A0UTYPHEHT JI0JIKEH
HaOpath Ha EI'D He menee 60 0amioB Mo KaxaoMy M3 TpEX IMPEIMETOB — MaTeMaTuke,

pycckoMy s3bIKYy M (usuke. UToOBI MOCTYNUTh Ha CHEHUANbHOCTh «MeXaTpoHHKa», HYKHO
HalOpath He MeHee 60 OaIOB M0 KAXIOMY U3 TPEX MPEIMETOB — MaTeMaTHKE, PyCCKOMY SI3bIKY
u uHpopmaruke. BeposTHOCTH TOro, yTo abUTypueHT Y. MoiyduT He MeHee 60 OamoB 1o
maremaTHke, paBHa 0,4, nmo pycckomy s3biky — 0,5, mo ¢pusuke — 0,3 u no nunpopmaruke —
0,2. Haiigute BepoOATHOCTb TOrO, 4YTO Y. CMOXET MOCTYHNUTh XOTA Obl HAa OJHY U3 ABYX
YIOMSIHYTBIX CIIELUATbHOCTEM.
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2. Ha cnaprakuaje BBICTYNAIOT TPYIIBI — IO OJHON OT KaKIOM M3 3asiBJIEHHBIX T'OPOJIOB.
[Topsimok BBICTYIIICHUS ompenensercs xpeduem. KakoBa BepoATHOCTh TOr0, 4YTO TpyIa H3
PocroBa Oynmer BeIcTymath mociie rpymmbl 3 Kazanu u mocne rpynmsl u3 Ydui? Pesynabrar
OKPYTJIUTE /10 COTHIX.

3. Arpodupma 3aKymaer KypuHbIe Silla B ABYX JOMANIHUX XO03sicTBax. 60% SHUIl U3 IIEPBOroO
XO035IiCTBa — siflla BBICIIEH KaTEropuu, a U3 BTOporo xossiictBa — 30% sui BbICHIEH
kareropuu. Beero Beiciyro kareroputo nonydaer 45% suu. Haiinure BEepOsSTHOCTH TOTO, 4TO
AUI0, KYIJICHHOE Y 3TOW arpo(upMbl, OKQXKETCs U3 TIEPBOTO XO3AHUCTBA.

4. B TOproBoM IIEHTpE [Ba OJWHAKOBBIX aBTOMAaTa MPOJAIOT IMOKOJAIKH. BeposSTHOCTH TOTrO,
YTO K KOXKY JIHS B aBTOMAaTe 3aKOHYMTCS 110Koaa, paBHa 0,8. BeposTHOCTH TOro, 4TO 1IOKOJIA]T
3aKOHYUTCS B 000oMX aBTomarax, paBHa 0,62. Haiinure BEpOATHOCTb TOTrO, YTO K KOHKY IHS
IIOKOJIaJ OCTAaHETCA B 00OMX aBTOMATaX.

Bapuant 2
1. Arpodupma 3akymaer KypuHbIC siilla B IBYX JAOMAIIHKX X03siicTBax. 18% suil u3 mepBoro
X034icTBa — sHla BBICHIEH KaTEeropuM, a U3 BTOPOro xossicrBa — 23% sul BbICHICH

kareropun. Becero Bwicuryro kareroputo nomydaet 22% sun. Haiiaure BeposSITHOCTH TOTO, YTO
SN0, KYTIJICHHOE Y ATOW arpoUpPMBbI, OKaXETCs U3 IIEPBOTO XO341CTBA.

2. YroObl MOCTYNHTh B HHCTUTYT Ha CIENUATBHOCTh «BHOTEXHUKA», aOMTYPHEHT IOJKEH
HaOpate Ha EI'D He menee 80 OamioB mo KaxkaoMy M3 TpEX MPEAMETOB — MaTeMaTHKe,
PYCCKOMY SI3bIKY M XUMHUU. YTOOBI MOCTYNUTh HAa CHELHAIBHOCTb «YTPaBIEHHUE», HYNKHO
HaOpaTh He MeHee 80 0aIoB MO KaXKIOMY U3 TPEX MPEIMETOB — MaTEeMaTHKE, PYCCKOMY SI3bIKY
U OOIIECTBO3HAHMIO. BEeposATHOCTH TOTO, 4TO abUTypueHT 3. moixyduT He MeHee 80 0ayioB 1o
MmaTtemaruke, paBHa 0,3, o pycckomy si3biky — 0,4, mo xumuu — 0,7 1 10 00II€CTBO3HAHUIO —
0,6. Haiimute BEpOSITHOCTH TOro, YTO 3. CMOXKET IOCTYNHUTb XOTsI Obl Ha OJHY M3 ABYX
YIOMSIHYTBIX CHEIUATbHOCTEH.

3. Ha pok-(ectBasie BBICTYNAIOT TPYIIBI — IO OJHON OT KaKJOM M3 3asBJIECHHBIX CTPaH.
[Topsimox BBICTYIIEHUS ompenensiercs xpeduem. KakoBa BepoATHOCTh TOr0, 4YTO TpyIma W3
Poccun Oyner BeicTymate mepen rpymnmoii 3 Yexum m mepen rpynmoil u3 Jlanuu? Pesynbrar
OKPYTIJIUTE JI0 COTBIX.

4. B TOproBOM IIEHTpE [Ba OJMHAKOBBIX aBTOMAaTa MPOAAIOT Kode. BeposTHOCTH TOrO, YTO K
KOHILY JIHSl B aBTOMATe 3aKOHUYMUTCA Kode, paBHa 0,7. BeposTHOCTH TOro, 4T0 KOpe 3aKOHUUTCS B
o0oux aBTOMarax, pasHa 0,56. Haiinute BeposSTHOCTh TOTO, YTO K KOHILY JAHS Ko(e OCTaHeTcs B
000MX aBTOMATax.

Bapuanr 3
1. Tlpu aprunnepuiickoil cTpenbOe aBTOMaTHYecKas CHCTeMa JIeNiaeT BBICTpen 1o menu. Ecmu
1[eJIb HE YHUUTOXKEHa, TO CHUCTeMa JIeJIaeT MOBTOPHBIN BhICTpeIl. BbICTpesnbl MOBTOPSAIOTCS 10 TEX
nop, Moka Ieab He OyJneT YHHUTOXeHa. BeposTHOCTh YHHUUYTOKEHHsS HEKOTOpPOW IeNu Mpu
nepBoM BbicTpene paBHa 0,3, a mpu kaxaom mnocienyromeMm — 0,6. CKONbKO BBICTPENIOB
notpelyeTcst Uit TOro, 4ToObl BEpOATHOCTh YHUUTOXKEHUS 11esn Obl1a He menee 0,97
2. B ronuapHoii mactepckoit 20% MpOW3BEAEHHBIX damiek UMEOT aedext. [Ipu KoHTpoe
Ka4yecTBa MPOXYKIHMH BbIsBiIsAeTCS 85% nedekTHbIX yameKk. OcTanbHble Yallkd MOCTYMAlT B
npoaaxy. Haiiiure BepoATHOCTb TOTO, YTO CIIy4aiiHO BbIOpaHHas MpY MOKYIIKE Yallka HEe UMEET
nedexToB. OTBET OKPYIIIUTE JI0 COTHIX.
3. Ha pok-(decTBajie BBICTYNAIOT IPYIIBl — IO OJHON OT KaXXIOM W3 3asBIEHHBIX CTPaH.
[Topsimox BBICTYIUIEHUS ompexensiercs kpeduem. KakoBa BepoOsSTHOCTH TOTrO, YTO Tpymma M3
Poccun Gynet BeicTynarh nocie rpynnsl U3 Uranuu, HO nepen rpymnmoit u3 ¢y3uu? Pesynbrat
OKPYIJIUTE J10 COTBIX.
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4. Arpodupma 3aKymaeT Orypubl B ABYX Terutknax. 70% OTypIioB W3 IMEPBOM TEIUTHIBI —
Oryplbl BBICLIEH KaTeropuu, a u3 Bropoil Termibsl — 80% orypros Beiciieil kareropuu. Beero
BBICIIYIO KaTeroputo noisiydaer 72% orypuoB. Haiinure BeposSTHOCTH TOrO, 4YTO OTypel,
KYIUICHHBIH Y 3TOW arpo(upmbl, OKaXeTcsi U3 TIEPBON TETUTUIIBI.

Bapuant 4
1. Tlpu apruiepuiickoil cTpenbOe aBTOMATHYeCKass CHCTEMa JIeNIaeT BRICTPEN 1Mo menu. Ecimu
LeJIb HE YHUUTOXKEHA, TO CUCTEMA JIeJIaeT MOBTOPHBINA BBICTpEN. BrICTpenpl MOBTOPSIOTCS A0 TEX
nop, Moka Ienb He OyneT YHHUYTOXeHa. BeposTHOCTh YHHUYTOXKEHUS HEKOTOPOW LeNu MpU
nepBoM BbicTpene paBHa 0,2, a mpu kaxaom mnocueaytomeMm — 0,8. CKOJIBKO BBICTPENIOB
notpeOyeTcst JUIst TOro, YTOObI BEPOATHOCTh YHHUTOXKEHHS Lienu Obuta He MeHee 0,957
2. Ha ¢dabpuke kepammueckoii mocyrasl 20% Tpou3BenEHHBIX muan uMmeoT aedpekr. [lpu
KOHTpOJIE KadecTBa MNpoayknuu BeisiBisiercs 90% pedexTHpix mnuan. OcTalbHBIE MTHABI
MOCTYNAaT B Mpojaxy. Haiiaure BepoATHOCTh TOr0, 4TO CiAy4yailHO BbIOpaHHAsl MPH MOKYIIKE
nuana He umeet 1e(ekToB. OTBET OKPYTIUTE A0 COTHIX.
3. ABrodupma 3akymaer Kojéca B JByX MarasuHax. 10% koiéc W3 mepBOro MmarasuHa —
KoJIEca BBICLIEH KaTEropuu, a U3 BTOPOro marazmHa — 2% konéc Bwiclied kateropuu. Beero
BBICIIIYIO KaTeroputo noay4aet 3% konéc. Haiinure BeposSTHOCTh TOrO, YTO KOJIECO, KYIJIEHHOE
y 9TO# aBTO(UPMBI, OKAKETCS U3 IEPBOrO MarasuHa.
4. B Bomame6HOW cTpaHe ObIBacT JBa THIIA MOTOJBI: sSCHAs M ITaCMypHas, MPHUYEM IIOTOJa,
YCTaHOBUBILIUCH YTPOM, JI€PKHUTCS HEM3MEHHOU BeCh JeHb. M3BecTHO, UTO ¢ BeposATHOCTHIO 0,8
moroJia 3aBTpa OyaeT Takoul ke, kak u cerogns. CeromgHs 7 aBrycra, moroaa B BoumeOHOMN
cTpane scHas. Haiinure BepostHOCTh Toro, uro 10 aBrycra B BommeGHoii cTpane Oyner
nacMypHasi Iorojia.

KounrpouabHasi padora Ne 11

2 1 -4
1. Beluucnuth onpeaenurens |3 1 2
-2 3 1
1) no mpasmty Capproca
2) Pa3NIOKHB €T0 TI0 BTOPOH CTPOKE
. 3x+4y =17
2. Haiitu pemenue cuctemsl 1o ¢popmynam Kpamepa {
7x-5y=11
3. Hcnonb3ys aneMeHTapHbIe MpeoOpa30oBaHus HAUTH PaHT MATPHUIIBI
2 -1 16 9
3 4 2 1
2 3 0 5
1 1 2 3

4. Ucnonwiysa teopeMmy Kponekepa-Kanemiu onpenennTs, CKOJIbBKO PELICHUMA
UMEeT CHUCTeMa JIMHEWHBIX alreOpanyecKux ypaBHEHUH, €ClIu ee
paclIMpeHHas MaTpULA IPUBEIECHA K BUY
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1 3 -2 1|-4
01 4 3|1
00 1 -2 2

00 0 1/-3

5. Hamwmcarp oOmee ypaBHeHME TmpsMOd AB H HalWTH €€ YIJIOBOU
ko3 dunment, ecmm A(-35), B(2]).

6. Haiitu yrioBoit ko3 HUIIMEHT NpsIMOM, TPOXOsIel Yepe3 Touky M (2;-3)
NEPHEHANKYJIAPHO NpAMOU X+3y —5=0, 1 HarucaTh ee 00Iee ypaBHEHHE.

7. Onpenenursb KOOPAWHATBI LIEHTpa 151 paguyc OKPY>KHOCTH
x* +y® +4x—6y+4=0. Hanmcars ypaBHEHHE OKPYKHOCTH, CHMMETPHUYHOM
3aJaHHON OTHOCHUTEIHHO ocu OX.

2 2

8. Haiitu koopauHatbl (OKYyCOB JMHUU E—y—zl U BBIYUCIUTH €€

25

DKCIIEHTPUCUTET.

9. BBIYMCINTH KOCHHYC yTJla MEXJY BEKTOpaMu E 151 E, ecma A(L-3;2),
B(3;-11), C(5-35).

10.HaifTy BEKTOpHOE TIPON3BECHNE BEKTOPOB a = (2—3) M b =—i+4j -2k .

11.BeIauciuTh 00bEM NHPAaMHABI, TOCTPOEHHOW Ha BEKTOpax a = (-3;2i1),
b=(6:-2:2), a=(3-21)

12.HamucaTh KaHOHUYECKHE U TMapaMETPUUYECKHUE YpPaBHEHUS TPSIMOH,
npoxoasimied 4epe3 TOYKYy M(L—25) TEpHeHAUKYJIAPHO TIOCKOCTH
3X—2y+4z-5=0.

13.Hamucate ypaBHEHHE ILJIOCKOCTH, MPOXOJsAlied depe3 Touky P(4;3:-2)
apajuIeIbHO INIOCKOCTH X+4z—-3=0.

Kontpoabnas padora Ne 12

1. Ucnosnb3ys TOXIECTBEHHbIE TPe0oOpa30BaHus, BBIUUCIUTD MPeIes
. 2x* +5x-3
lim———

x>-33x% +8x—3
3

2X
2. Umeet mu rpaduk GpyHKIMU Y = S TOPU30HTAIBHYIO acuMnToTy? Ecimun

HMMEET, TO KAKYI0?

3. Haiitn mpown3BoaHyt0 QYHKITUH Yy =e * -cos(Inx);

. \JAX —3tgx
4. Haiti npon3BoaHyIO GVHKIUNA § = —— ——;
P AHYIO GYHKLUH Y 5—arcsin2x

_2x*+5x-3
5. Hcnone3ys npasuno Jlonurans, BEIMUCIUTE npeen lim ————
x>-33x° +8x -3

6. HccnenoBaTh (QyHKIIMIO HA MOHOTOHHOCTb, SKCTPEMYMBbI, BBIITYKJIOCTh-

BOTHYTOCTb U TOYKH neperH6a
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a) y=x>+6x"+9x+4 (Ha OLEHKY «YJAOBJICTBOPUTEIHHOY)

x'—27x+54
b) y=——"—5—— (Ha OLIEHKY «XOPOLIO» U OTIUYHO)
X

/. HaiiTi yacTHbIE IPOM3BOJHbIE Z) Uz} (DyHKIMH

7 =5x"y* —3x% +2xy° -1
5dx

8. HaiiTu HeonpeieIeHHbII HHTETpa J' —
cos’® 3x

9. HaiiTu HeomnpeeIeHHBIN HHTErpal IL
' (x+2)V

10.C momomnibo OrnpeneaeHHOr0 HHTErpaia BEIYUCIUTD IUIOMAAb (PUTYpHI,
U300paKeHHON Ha PUCYHKE 20

11. UccnenoBaTh CXOOAUMOCTD .

HECOOCTBEHHOTO HHTETpaIa “ /

10 fl)y=x"+2

J.\/x +5 3
12.B  smmuke monoxuwiu 15 mapoB ¢ .
HoMepamu oT 1 go 15. U3 smmka oguH

o 05 1 15 2 2,5

3

3a APYIruM BBIHHMMArOT IHAapbI. Haittu BCPOATHOCTL TOI'O, YTO HU3 YCTBIPCX

BBIHYTHIX IIAPOB JIBa OyAyT UMETh YETHBIE HOMEPA.

13. B komaHzme OHWATIOHHCTOB TpPH CIIOPTCMEHA. BeposSTHOCTH TOTO, YTO
KOKIBIA W3 HUX TPOUAET CHPUHTEPCKYIO IUCTaHIUIO 0e3 mTpadHbIX
KpYroB, coOTBeTCTBEHHO paBHbI 0,9; 0,7; 0,6. HaiiTu BEpOATHOCTH TOTO, 4TO

Ha COPCBHOBAHUAX

d) TOJBKO OJIMH M3 HUX MPOUACT JUCTAHIHIO Oe3 ImTpadHBIX KPyroB

b) xoTs OBl OIWMH CHOPTCMEH MPOWAET MUCTAHIKI0 Oe3 MmTpadHBIX

KPYI'OB
14.3anan 3aK0H pacnpeaesieHus TMCKPETHON CIIy4aitHOM BEIMYUHBI
;| 5| -3|—2|-1] 2

P | 0.1 T 0,110,202

a) HAaWTH HEU3BECTHOE 3HAYCHUE BEPOSITHOCTU
b) HOCTPOUTH MHOI'OYT'OJIbHUK pacHpeacICHU
c) BBIYUCIUTE M(X), D(X), o(X)
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4.1.1. TecTnl

OIIK-1. Crocoben pemaTh THIIOBBIE 33aqaud MPOGECCHOHATBHON ESTEIBbHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U EeCTECTBEHHbIX HayK C MPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

NOIIK-1.1 JleMoHCTpUpYET 3HAaHHE OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOUMBIX JUIS PEIICHHS THIIOBBIX 3a/1a4 MPO(GECCUOHATBLHON AEATEIIbHOCTH

Bapuant Nel
1.YT0 Ha3BIBAIOT BIIEMEHTAMH MaTPHIIBI?
A)ctpoku; bB)cronbusl; B)anaronanm maTpuisi;
I"yaucna cocrasmsrommue ; J[)Bce uTo yromHo.
2.YTo0 mMoKa3pIBacT HHACKC JIEMEHTA MAaTPHUITHI?
A)Homep cTpoku u cTonba; b)npocto yncia;
B)pasmep matpurner;  I')pazmep aneMenTa;
JI)4mcito CTpOK MaTPHIIHL.
3.Marpu1ia cTpoKa COCTOUT U3. ..
A)OITHUX CTPOK; Bb)1 crpoku;
B)1 cronbma; Iu3z 1 BexTOpa;
J)u3 ogHUX HyIeH, J1Io00ro pasmepa.
4 Kakue MaTpuIlbl MOXKHO CKJIaIbIBATh?
A)mo0mie ; B)xBanpatHsie; B)nemnsie;
INonnoro pazmepa;  [l)omHoro Buia.
5.Kakue MaTpuIlsl Ha3pIBAIOT COTJIACOBAHHBIMU?
A)4HCIIO CTPOK TIEPBOI paBHO YHICITY CTOJOIIOB BTOPOIA;
B)uncno cTonbmoB nepBoii paBHO YHCITY CTPOK BTOPOIA;
B)y HUX TOMKHO OBITH paBHOE KOJIMYECTBO CTPOK;
INux sneMeHTsI 3T0 anredpanveckue JOMOTHEHUS;
JI)mmo rmaBHOW AMArOHANH €AWHUIIBI, OCTATBHBIE HYIIH.
6.B xakoM ciyyae ,lip¥ YMHOXKEHHUU MaTPHIIA HE U3MEHUTCS?
A)AE=EA=A ; B)AA=A?, B)(A=B)'=A"™+BT;
NAA=AA=E; JHX=A"'B
7.Kakas Matpuua Ha3bIBa€TCsl HE BBIPOXKICHHON?
A)A#0 ; B)A=0; B)A;; = (D" M;;

. A
DAL= |y, ; A= A_;-
8.UTO Ha3BIBAIOT MOPSAKOM MM PAHTOM MaTpULIbI?
A)cTpoxu; B)uucino cTpok;
B)uucio ctpok, cTos010B; IN)uucno cronoos;
)ompenenurenp.

9.Kax o603HauaroT BeKTOp?

A)zarnaBHoil 6ykBoii;b)1ByMs 3ar1aBHBIMU OyKBaMUu;

B)manenbkumu GykBamu; IN)cnoBom BekTOp;

J)JIByms nporicHBIME OYKBaMU WIIA OJTHOW MaJICHBKOM.

10.B ueM coCTOUT IpaBUIIO TPEYTOIbHUKA?

A)Hagaa BEKTOPOB COBIA/IA0T;

B)coBnagaer Hauaao 1 KOHEL IByX BEKTOPOB;

B)koraa Hy»HO CIIOXKHTB Cpa3y HECKOJIBKO BEKTOPOB;

I")oT KOOpaAMHATHI KOHIIA OTHATH KOOPIMHATHI HAYaIa;

J1)HECKOIBKO BEKTOPOB B OJHON TOYKE.

11.Kak BBIYHMCIAUTD yroJl MEXy BEKTOpaMu?

A)d "B =x1X; + Y1Y25 B)ﬁi= (X2 —Xq;¥2 —y1);
nin,

[n1]-In2]
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12.Ykaxurte HopMyiTy BTOPOTO 3aMEYaTeILHOTO IIpeena:

A) max xe ", B)lim sinx _ 1;

0<x<1 n x—0 X

. N" L . _sinx _ |

B) 7115130(17) =1; Dlim=*=1;

. 1\ _
Dlim (1+7) =e
13.3anumure hopMyy 00IIeT0 YpaBHEHHUS TUIOCKOCTH:
A) AX+BY+CZ+D=0 B)n(4,B,C)

B)AX = X)) +B(Y =Y))+C(Z—=2Z)+D =0

a b c X—X Y—Y1
N-+-+-=1 ——t==-1
)x y  z ﬂ) X=Xz Y2=V1
14.3anumuTe ycnoBre MapaieTbHOCTH MPSIMBIX:
A) Ky = Kp ; B)y —yo =11<(X—XO)
_ Kp—Kq . _ _1
B) tgy = 1+Ky'Ky F)Kz Ky
H)y=kx+B.
15.3anummre BEKTOPHO - MapaMeTpUIecKoe YpaBHEHNE TPAMOil:
A)y=kx+B;  Byr=ry+ts; B)—t =12

X2—Xy y2=y1’
Dy—yo=xk(x—x); M:+>=1
16.YTo ncronb3yroT 1sl 0003HAYCHHUS MATpPHUIL?
A)cTpouHblie OYKBBI, C TBOWHOI HHIEKCAITHECH;
B)npornucHble OYKBEI, ¢ IBOWHON UHJIEKCALINEH;
B)uncnoByto 3amuche;
I')0ykBeHHYIO 3aITUCh;
)opMymbl COKpaIEeHHOTO YMHOXKCHUSI.
17.3anumure hopMyiy anredpanveckoro JONOTHCHHUS:
A)AE=EA=A; B)AA=A% B)(A=B)"=AT+BT;
NAA'=A'A=E; JHX=A"'B
18.Kakue ckoOKH UCTIONB3YIOT AJIsl 0003HAUCHHS MATPHIL;
ANl LR X Bl DI L LC xDE L
19.Kakasa MaTpuna Ha3bpIBa€TCS €AMHUYHOMN?
A)kBajspaTHas; B)cocrout u3 onnux 1;
B)nnaronansHas u3 1;  I')Bce Hynu u oana 1;
)conepxut mHOTO 1.
20.IIpu TpaHCTIOHMPOBAHUM MATPHIIBI €€ ONPEAETUTEINb:
A)paseH Hymio; b)Menser 3Haxk;
B)ne uzmenutcs; [')ne paBeH Hynro;
M)pasen 1.
21.dan0:A(0;0) u A(2;-1).
Haiitu :ypaBHenue npsmoit OA.
A)-x-2y=0 ; B)-2x+y=0; B)x-y-1=0;
IN)2x+3y+7=0; J)-x-2y=3.
22 Jlano:da(1; —4)u B(—4; 8). Haiiu: |2 + B|
AWS; B)5; B)8;  DNV13; D35,

3 5 4
23.Boiuncaure 1 (2 1 3
5 4 2
A)-8; B)10; B)S; 37; J1)0.

S5x+2y=2

24 Pemute cuCTEMy ypaBHeHI/II/II{SX +3y=2

A)(1;-4); B)(3;1); B) mer pemenns; 1(-2;6); )(0;0).
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25.Jlano: A = ”_13 _22” .Haittu: —2A.
A= ) oma=|z Sl
-8 -—-12 —-10 12

BA=[Zg T [DA=(T, )i me
Tect 1o npeaMeTy 3aBepIleH.

Bapuant Ne2
1.Kakwe MaTpuIsl Ha3BIBAIOT PABHBIMHU?
A)coBrnagaromye mno pasMepy;
b)onHoro pasmepa, COBNaAarOLINE I0-3IEMEHTHO;
B)omunakoBsrie;

IN)coBnanaromniye 1Mo quaroHay;

Jl)ecnu coCTOAT U3 OJHOTO CTONOIA.

2.Kakue 31eMeHThI Ha3bIBalOT IUAarOHAIBHBIMH?
A)HOMEp CTPOKH U CTOJIOIA COBIAIAET;

B)no rnaBHo# quaroHanul,ocTanbHbIe HYIIH,
B)cocrouT U3 o1HUX eIUHMLL;

I")npu TpaHCTIOHUPOBAHUH HE U3MEHSETCS
Jl)omnpenenurens paBeH HYIIIO.

3.Uro Ha3bIBAIOT MIPOU3BECHUEM MaTPHULIBI HA YHUCIO?
DA=lal; A=
4.Kak cknaapIBatOT MaTpuLpbl?

A)TIo CTPOYHO, CTPOKA CO CTPOKOIA;

B)omHoro pa3zmepa, 1mo-31eMeHTHO;

B)oauHakoBbI€ 3JIEMEHTHI BEIUNUTAIOT;

I')coBnazaromye o 1MaroHanu 3JIeMEHTH;

J)uucio c yucnom.

5.YT1o o3HavyaeT TPaHCIOHUPOBAHUE MATPHIIBI?

A)cMeHa nHAeKca; b)cMeHa mopsiaKoBOro Homepa;

B)crpoku MenstoTcs Ha cTo01bL;, [')cMeHa pazMepa;

Jl)Bce 3ammchIBAIOT B OHY CTPOUKY.

6.3anuiuTe GOpMYITy ONPEISIIUTENS BTOPOTO MOPSIKA:

A)A#0 ; B)A=ayy;  B)A; = (D" My

A= aj13z; — agpaz1; A= 2_;-

7.Kakumu criocobamu MOYKHO BBIYHCIIUTE ONPEICIUTENb YETBEPTOTO MopsiaKa?
A)no Tpeyronbpauky; Kpamepa. b)Henb3s BBIYHCTUTD;

B)Paznoxenuem, no l'ayccy; B)meron Cappyca;

J)uepes onpenenuTens.

8.00paTHas CyIIecTByeT ,eCliu:

. 4
DA = |a4]; A= 2
9.Kakwue emé Ha3BaHMUS UMEET COIO3HAS MaTpuiia?
A)TpaHCIIOHUPOBaHHAS; B)npucoennnennas;
B)xBanpatnas; I"obparnas;
J)cummMerpuyHast.

10.3anummre GopMmyiry pacCTOSHHUS OT TOUKH J0 TNIOCKOCTH:

|Axo+Byo+Czy+d]| X—Xq y=y1
A)y=kx+8B; B)d = ; = ;
)y= » b) VAZ+BZ+CcZ2 ) Xz=X1  Y2-Y1
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Dy —yo=kx—x); M-+i=1
11.3anumuTe ypaBHEHUE PSMOM IO TOYKE U YTIIOBOMY KO3(PPUIIHEHTY:

— . — . X=X1 _ Y71,
A)y*KX‘i‘B, B)T =T + ts; B) ﬁ = }’2_—}’11’

Dy —yo=kx—x); M-+I=1

12.3anumute ypaBHEHHE YCIOBHS MapalIeIbHOCTH TPSMBIX:
A) Ky =Ky Bly =y, = x(x = xo)

B) tgy = fjk—;}tl ; Dy = —i—l; J)y=Kx+B.
13.Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

A)HyTB; B)ero koopaunate! paBHEI 0
B)nauano u xonen coBnagaet; [')He cymiecTByerT;
J)cymMMa ero KOOpJUHAT paBHA HYIIO.

14.BdemM cocTonT MpaBmIiIo mapaymieorpaMma’?
A)Hayana BEKTOPOB COBMIAIA0T;

B)coBnanaeT Hauano u KOHEI IByX BEKTOPOB;
B)korna Hy»HO CIIOXKHTb Cpa3y HECKOJIBKO BEKTOPOB;
I')oT KOOpAMHATHI KOHLIA OTHATH KOOPAWHATHI HA4ana;
J1)HECKOTBKO BEKTOPOB B O/IHOM TOYKE.

15.Vxaxwure hopMyny JIMHBI BEKTOPA.

Aldl =Va? + 8%, B)A=0; B)A;; = (—1)"* - M;;
DA=lal A=

16.Ykaxute GopMylly MAaTpHYHOT'O METO/IA :
A)AE=EA=A; B)AA=A% B)(A=B)"=AT+BT;
NAA'=A'A=E; JHX=A"'B

17.Ykaxure BepHOE CBOMCTBO TPAHCIIOHUPOBAHUS MaTPHIL:
A)B™=B ;b)) A+B=AT+BT; B)E™=0;

N(AN'=A ; 1)AB™=ATB.
18.3anumure hopMyy ypaBHEHUS TIIOCKOCTH B
OTpe3Kax:

A) AX+BY+CZ+D=0 B)n(4,B, ()

B)A(XX —Xo) +B(Y —=Y))+C(Z—Z,)+D =0

a b c X—X Y—Y1
N-+-+-=1 —l ==

)x y z ﬂ) X2=Xz2  Y2=V1
19.3anummre GopMysy yriia Mexay MI0CKOCTIMHU:
A) k1 =Kz ; B)y =y, = xk(x — xo)
B) tgp =21 ; I)cosp = —1-2

) 190 =i ¢ DS =
H)y=kx+B.
20. BkakoM ciy4ae onpeaeanTeNb MaTpHLbl PaBeH HYJIO?
A)npu CIOXEHUH; Bb)ipu ymHOXEHNY;
B)nipu BbrunTaHmy; INnpu nenenumy;

Jl)ecnu COnEpIKUT HYJIEBYIO CTPOKY.

21.Mano0:A(1;2) u A(-3;-6). Haiitu :ypaBHenue npsimoit OA.
A)-x-2y=0 ; B)-2x+y=0; B)x-y-1=0;
I)2x+3y+7=0; H)-x-2y=3.

22 Jlano:d(2; —3)u B(3; —2). Haiiu: |3], |B|

AWS; B)5; B)8;  INV13; JD34/5.

2 1 5
23.Beruncaure 1 |6 7 9
4 2 10
A)-8; b)10; B)8; 137, J0)0.
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x+2y=5

24 Pemute cucteMy ypaBHeHI/II/IZ{gx _ey=4

A)(1;-4); B)(3:1); B) ner pemenus; I')(-2;6); [1)(00).
25 Jlaso: A = ||]2L _67|| . Hatimu: —3A.

1=( L) mas g 3l

a=[Tg plna=(Z §)i o

OIIK-1. CriocobeH pemath THIOBBIE 3a/auyd MPOGECCHOHATBHOW JEATEIHPHOCTH HAa OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX U ECTECTBEHHBIX HAyK C NPUMEHEHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH.

NOIIK-1.2 Ncnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MAaTEeMAaTUYECKUX M €CTECTBEHHBIX HAYK JUIS
pelleHus CTaHAapTHBIX 3a/1a4 JTaHAMA(THON apXUTEKTYpPhI

Bapuanr 1

1. YucioBoe MHOXKECTBO — 3TO MHOXKECTBO, 3JIEMEHTAMU KOTOPOT'O SIBJISIFOTCSI YUCIIA.
[TpuMepbl TAKKMX MHOXKECTB:
R — MHO€ECTBO IEHCTBUTEILHBIX YUCEN,;
Q —MHOXECTBO pallMOHATBHBIX YUCEIT;
Z — MHOKECTBO IIEJIBIX YHCET,;
N — MHOXECTBO HATYPATBHBIX YHCEI.

1
Ilycth nano MHOXeECTBO A={ > 2; —4; 0}. Torna BepHBIM OyJeT yTBEpKICHHE:

1) AcQ
2) AcN
3) AcR\Q

4)  A- 6eCKOHEYHO

2. Jlambl mHOXecTBa: A={1;2;3}, B={3;4;5;6} u yHHBEepCaIbHOE MHOKECTBO
U={1;2;3;4;5;6}. ConocraBbTe pe3yabTaThl ONEPALU HaJ 3TUMH MHOKECTBAMHU
¢ MHOXecTBoM C:

A) AuB; b) AnB; B) A\B; I A

1) C={4;5;6}
2) U
3) C={1;2}
4) C={3)
3. J1i_)rr010(1 +%)xpaBeH:
1) e
2) e
3)
4) e%
x2-6x—-9

4, lim =———— paseH:
x—00 50x3+2x2 p

1
1) 5o
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2) -3
3) O
4)
. X—6
5. }cl_{%xz—% paBeH:
1
12
2)  w
3) 12
4 0
6. }Ci_r)r(l) S?rfx paBeH:
1) e
1
3) 1
4) 9

7. Tpoussoanas ¢pynximu y = (x2 + x) In x paBHa:
1) y=022x+1Dhx+x+1

’_2x+1
2) y=—;
3) y=02x+1)Inx
1
4) y'=2x+;

8. Ecmmy(x) = 7e* + 3x + 20, To y’(0) pasHa:

1) 7
2) 10
3) 30
4) 3

1
9. st dyHKIMU Y = §x3 + 4x% — 7 Touka MUHUMYyMa X, TIPUHAMAET 3HAUYECHHUE:
1) 8

2) -8
3 7
4 0

10. Bropas npoussognas y'' (x) ¢pyskuun y = 3 + 2x — 3x2 umeeT BUL:
1) y"=2-3x

2) y'=-3x
3) y'=-6
9 y'=-3

11. YkaxunTe MHTEpBa, Ha KOTopoM rpaduk dyskmmn y = 3x3 — x Gyzer
BBIYKITBIM BHU3:
Bapuants! oTBeTa:

1) (0; +)
2) (18; + )
3) (—0;18)
4)  (—=;0)

12. Heonpenenennsiii narerpan [(x° — 9)dx pasen:
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x6

1) 7§-+-C

2) 5x*+4cC

6

x
3) Z—9x+C

4) 5x*—9x+C

T

13. OmnpeneneHHbIN HHTETPAT fg 10 cos xdx paBeH:
6

1) -5
2) 5
3) 20
4) 10
14. Tlnomaas GUrypsl, orpaHuueHHOM rpadgukamu GpyHkuil y = 4 — x?u y = 0 paBHa:
16
1) 3
64
2) 3
8
3) 3
32
4) 3

15. CxopocTb Katepa, ABHKYIIETOCS MPSIMOIMHEHHO, H3MEHSCTCS 110 3aKOHY:
v(t) = 6t —3t+ 1.
1) VYckopenne B MOMEHT BpeMeHH t=4¢ OymeT paBHO:

1) 45 mlc?
2) 85 mlc?
3) 7 mlc?
4) 9 mlc?
2) IlyTb, mpoiiIeHHBIN KaTEpOM 3a 4 C OT Hayasa JABUKECHHS PaBeH:
1) 85 m
2) 108 m
3) 45 m
4) 100 m
16. Eciu ¢pyukums y = Ce* — 1 aBnsierca pemenneM audepeHIInaIbHOTO YpaBHEHUSI y =
2e*, 10 C paBHO:
1) 1
2) 4
1
3) 5
4) 2

1
cos2y

17. IuddepenumansHoe ypaBHEHHE dx = (6x+ 1)dy B pesynabrare pas/eieHus

MNEPEMCHHBIX CBOJAUTCA K BUY:
dx
cos?y
2) dx = (6x + 1)cos?ydy

1)

= (6x + 1)dy
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3)

dx = (6y + 1)d
e (6y + 1)dy

dx

6x+1
18. O6mum pemennem quddepeHnuansHoro ypasuenus y” — 5y’ + 6y = 0 sBisiercs

GyHKIUA:
1) y = C,e3* + C,e?*

4)

= cos?ydy

2) y =Cie 3% + Cre™*

3) y = C1e3x + Cze_zx

4) y = Cre 3% + Ce%*

19. YcranoBuTe COOTBETCTBUE MCKOY O6HII/IMI/I WICHaAMU pAOOB U UX YCTBCPTHIMU YJIICHAMMU!

A) a, =n(n + 1); b) a, =3(n +2);
B)a,=n+4n-2); I a, =nT+4.

1) 18

2) 2

3) 16

4) 20

20. OTHOCHUTENBHO CXOAUMOCTH PsioB 1) Yo 4™(2 —n) u 2) X;7=1 4™ MOXKHO c/1eNaTh BBIBOI:
1)  nmaHHBIC PSIBI CXOISATCS
2)  JaHHbBIC PSIBI PACXOIATCS
3)  psn 1) cxomuTes, psa 2) pacxoaUTCs
4)  psan 1) pacxogures, paa 2) CXOAUTCS
21. Jlan psn Y-, 2n?. Haiimute Ss.
Bapuants! oTBeTa:

9
1 Z
) 2
2) 18
3) 28
27
4 =
) 2
22. bpocaioT urpaiabHy0 KOCTb. UeTHOE YHCIIO OUKOB BBINAAAET C BEPOSTHOCTHIO:
1
1 Z
) 2
1
2 Z
) 3
1
3 Z
) 6
1
4 Z
) 4
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23. B ypHe 3 Oenbix, 5 4epHBIX U 2 KpacHBIX Iapa. BeposTHOCTh TOro, YTO HAayraj BBIHYTBHIN IHIap
OKa)KeTCS HEe YEPHBIM, PaBHA:

4
1 Z
) 5
1
2 -
) 5
3
3 =
) 10
1
4 -
) 2

24. 3aKoH pacrpeneneHus cy4aiiHoN BeTMYUHBI X; 3aJaH TaONInuIei:

X 2 7
p 4 1
5 5
Haitgure MaremaTnueckoe oxxuianue. BapuanTel OTBETOB:
1
1) 3
2) 3
3) 4
4) 9

25. M3BecTHO, 4TO AucHepcHs ciydainoi Bennuunsl D(X) HaxoauTcs mo ¢popmyie:
D(X) = M(X?) — M*(X),
rae M(X) — maTremMaTHyecKkoe 0XKHIaHNE CITyIaliHON BEIIMIMHBI.

Brruucnure qucnepeuo ciaydaiHoOW BEMTUYUHBL U3 3aaHus Ne 24.
BapuaHTbI OTBETOB:

2
1) —4Z
) 3
2
2 z
) 43
3) 4
4) -9

26. B psne maraszunoB r. Ka3zanu npoBenn MapKeTHHIOBbIE HCCIICJOBAHUS.
BrusicHnnu crouMocTs Hanbosee BOCTpeOOBaHHBIX MPOAYKTOB MUTAHUSL.
Pe3ynpTaThl HEKOTOPBIX MPOAYKTOB NPEICTABICHBI B TaOIHLIE:

No | CroumocTts B py6isix

1 | monoko 47 o7 42 47 53 42 47 51 45 43
2 | xyebd 19 22 23 19 24 22 19 19 25 18
3 | cwp 170 | 185 |175 |19 |170 |184 |175 |178 |188 |175
4 | konbaca 230 | 250 210 245 220 |135 |250 |265 |240 |255

1) BeposTHOCTB TOTO, YTO CTOMMOCTh MAKETa MOJIOKA, BEIOPAHHOTO CITyYaifHbIM
0b6paszoM B ogHOM M3 MarasnHoB Kazanu He npeBsimaet 50 pybreit paBHa:

7

1 2
) 10
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9

2 Z
) 10
3

3 =
) 10
1

4 il
) 10

2) YcTaHOBUTE COOTBETCTBHEC MCKAY NPOAYKTOM IMUTAHUA U MOI[Of/i nucciaca0oBaHuA
CTOMMOCTH JJIA HCTO!:

A) MOJIOKO; b) xne6; B) chip; I') konbaca.
1) 250
2) 19
3) 175
4) 47
3) Pa3max Bapuanuu CTOMMOCTH ChIPa PaBEH:
1) 15
2) 35
3 11
4) 20
4) BrIOOpOYHOE CpeHee CTOMMOCTH XJieha paBHO:
1) 21
2) 19
3) 22
4) 205

Bapuanr 2
1. YucnoBoe MHOXECTBO — 3TO MHOKECTBO, JJIEMEHTAMH KOTOPOTO SIBJIIIOTCS YHUCIA.
[TpuMepsl TAKUX MHOXKECTB:
R — MHOX€ECTBO JIeHCTBUTENBHBIX YNCE;
Q —MHOXECTBO palOHATbHBIX YUCEIT;
Z — MHOKECTBO LIENIBIX YHCENT;
N — MHOXECTBO HaTypaJIbHBIX YHCEIL.
Iycth mano MEOKecTBO A={ v/3; 0,5; —1; 4}. Torna BepHBIM OyJeT YTBEP)KICHHE:
1) AcQ

2) AcN
3) AcR\Q
4) N — KoHEUHO

2. Jlanel MHOXeECTBa: A={a;b;c}, B={c;d;e;f} u yHuBepcaibHOEe MHOXXECTBO
U={a;b;c;d;e;f}. ComocTaBbTe pe3yibTaThl ONEpannii HaJ ITUMUA MHOKECTBAMH
¢ MHOXecTBoM C:

A)AU B; b) AnB; B)B\A; I B.
1) U
2) C={d;e;f}
3) C={c}
4) C={ab}
3. ;i_)n;(l + %)x paBeH:
1) e%
2) e’
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3) o

4) e
. x3-3x-9 )
4. ;Lngo —on3 .z PAaBeH:
1) o
9
2 _Z
) 2
3) 0
1
4)
) 50
. x—5 .
S. }Cl_rg ~2-,5 PaBeH:
1) o
1
2 10
3) 10
4) 0
6. lim—= paBeH:
x—0 Sinx
1) 6
1
2 —
) 6
3) 1
4) 6e

7. TlpousBonnas pynkuuu y = x3e* + 5x papHa:
1) y =3x%*+5
2) y =x%*3+x)
3 y=x%e*1+5
4)  y=x%*B+x)+5
8. Ecnmy(x) = x3+2x+ 7, To y'(—1) paBna:

1) 12
2) 5
3) 4
4) -1
9. Hns pyHKIUU y = §x3 — 4x? + 7 Touka MUHMMyMa X IPUHUMAET 3HAYCHHE:
1) 7
2) -8
3) 8
4 0

10. Bropas npoussoanas y'"' (x) pynkuun y = 7 + 3x — 4x2 umeer BU.:
1) y"=3-8x

2)  y"=—4x
3 y'=-8
4 y'=-4

11. YkaxuTe uHTEpBa, Ha KoTopoM rpadux Gyskuun y = 5x3 + x Gyner
BBIITYKJIBIM BBEDX:
1)  (0;+)
2) (30;+x)
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3)  (—;30)
4)  (=o0;0)
12. HeonpeieneHnblil uaTErpan | cos ; dx paBeH:

X
1) 7sin-+C
7
2) ZsinZ+C
7 7
1 x
3) —;sinx;+c
4) —7sin7+C

o 21 .
13. Omnpenesnenublil uATErpal [z 8 sinxdx pasen:
3

1) 4
2) O
3) 16
4) -4
14. Inomans GUrypsl, orpaHudeHHoM rpagukamu Gynkuuii y =1 —x2uy =0
paBHa:
2
1 —
) 3
1
2 -
) 3
4
3 -
) 3
3
4 2
) 8

15. CkopocTh KaTepa, ABMKYILIErocs MPsMOJUHENHO, U3MEHSETCS 110 3aKOHY:
v(t) =9t? — 6t + 1.
1) VckopeHue B MOMEHT BpeMeHH t = 2 ¢ OyaeT paBHO:

1) 30 ml/c?

2) 85mlc?

3)  7wmlc?

4)  9mlc?

2) IlyTb, NpOWICHHBIN KaTEpOM 3a 2 C OT Havaja JIBMKCHUS PABCH:
1) 15m

2) 30m

3) 45wm

4) 14 m

16. Ecmu ¢yukmus y = Ce”* + 1 aBasierca pemienueM audepeHIMATLHOTO YPaBHEHHUS
y = 3e*, to C paBHo:

1)

2)

3)

Wl Wk
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4 9

17. Iuddepennmansaoe  ypaBHEHHE (5x — 1)dy = 1

sin?y

dx B pe3yiabTare pasleiacHus
MNEPECMCHHBIX CBOJUTCA K BUAY:

dx

2 sin?y

2) dx = (5x — Dsin’ydy

= (5x — 1)dy

3 = —1)d
) sin?x dx = (5y )dy
4) % = sin’ydy

18. O6mum pemennem nuddepenimanbHoro ypapaenuss y” + 5y’ + 6y = 0 sBusercs
byHKUus:
1) y=Ce3* + Ce?*
2) y=Ce ¥+ (e
) y=Ce3+Ce
4)  y=Ce 3+ (e
19. YcraHoBUTE COOTBETCTBHE MEXITY OOIIMMH YWICHAMH PSIIOB U MX TPETHUMHU WICHAMHU:

A)a, =nn+1); B)a, =3(n+ 2);
B)a,=n+4)(n—-1); I a, =nT+4.
1) 15
2) 12
7
3) 3
4) 14
2-n

1
[oe] [ee] .
20. OTHOCHUTENBHO CXOIMMOCTH PSIOB 1) Yooy u2)Xry 7n MOXKHO CJIENATh BBIBOI:

4n
1)  naHHBIC PSIBI CXOIATCS

2)  JaHHbBIC PSIBI PACXOIATCS

3)  psn 1) cxomutes, psa 2) pacxoaUTCs

4)  psn 1) pacxoautcs, psia 2) CXOIUTCS

2
21. Jlau psig Y-y n? Haiinure S3. Bapuantsl oTBeTa:

9
1 —

) 2
2) 7
3) 28

27

4 22
) 2

22. bpocaroT UrpaibHYIO KOCTh. YHCI0 0YKOB, HEe OoJbIee 4 BBINAAAET C BEPOSATHOCTHIO:

1
1 —
) 2
1
2y
) 3
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3)

4)

WIN O -

23. B ypue 3 GenbIx, 5 4epHBIX M 2 KpacHBIX mIapa. BeposTHOCTH TOro, 4TO HayraJa BBIHYTHIH
Iap OKaxeTcsi OesIbIM, paBHa:

4
1) =
) 5
3
2 2
) 10
1
3) =
) 2
1
4) =
) 5
24. 3akoH pacrpeaeneHus CllydalHON BeTUYNHBI X; 3a]]aH TaOIHIICH:
X 6 3
p 1 2
3 3
Haitgure MaremaTnueckoe oxxuianue. BapuaHnTel OTBETOB:
1
1) 35
2) 3
3) 4
4) 9

25. W3BectHO, 4yTO qucnepcus ciaydainon Benuuunabl D(X) HaxoauTes mo Gpopmyie:
D(X) = M(X?) — M*(X),
rae M(X) — maTemaTnueckoe 0XKHIaHUE CIYyYailHOW BETHYMHBI. BBIYHCINTE AUCTICPCHIO
CIIy4aifHOM BelIU4YuHBI U3 3a1aHus Ne 2. BapuaHThl OTBETOB:

1) 11
2
2) 43
3) 4
4 -9

26. B pAAC MAra3mHOB T. Kazann ITPOBCJIN MAPKETUHI'OBBLIC UCCIICAOBAHUA.
BrIsscHUIN CTOMMOCTE HanboJiee BOCTpe6OBaHHI)IX IMPOAYKTOB IMUTAHUA.
P C3YJIbTAThI HCKOTOPBIX NPOAYKTOB IIPCACTABJICHBI B Ta6J'II/II_Iel

Ne CtouMocTh B pyOIIsix
1 | momoko 46 57 42 47 52 42 47 50 44 43
2 | xueb 19 22 23 19 24 22 19 19 25 18
3 | cBIp 170 (185 |175 |190 |170 |184 |175 |178 |188 | 175
4 | xomOaca 230 | 250 | 210 | 245 [220 | 235 |[250 |265 |240 | 255
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27. BepoATHOCTh TOTO, YTO CTOMMOCTh OJTHOT'O KHJIOTpamMMa Kojioackl, B Mara3unax r. Kazanu
He npesbliaeT 230 pyOnei, paBHa:

y 2
) 2
5 7
b L

28. YCcTaHOBHUTE COOTBETCTBHE MEXKY MPOJAYKTOM IUTAHUS M MOJIOM UCCIICTOBAHMS
CTOMMOCTH ISl HETO:

A) MOJIOKO; b) x71e6; B) crip; I') konbaca.
1) 175
2) 19
3) 47
4) 250
29. Pazmax Bapuainuu CTOMMOCTH XJjieba paBeH:
1) 3
2) 10
3) 5
4) 7
30. BeibopouHOe cpeiHee CTOMMOCTH MOJIOKA PaBHO:
1) 45
2) 42
3) 43
4) 50

4.2. TunoBble 3a1aHMUS JJIsI IPOMEKYTOYHOM aTTeCTAIHA
4.2.1 Bonpocsl K 3a4éTy
Bormpoch! 111 OLIEHKH KOMITETEHIIUU

OIIK-1. Crocoben pemiath THIOBBIE 3a/adu MPOGECCHOHATHHOW JEATEIHPHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKMX M E€CTECTBEHHBIX HAyK C MPUMEHECHHEM
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
NOIIK-1.1 JleMoHCTpHUpYET 3HAHKE OCHOBHBIX 3aKOHOB MaTeMAaTUYECKHX M €CTECTBCHHBIX HAYK,
H€06XOI[I/IMI)IX JJId PCIICHWA TUITIOBBIX 3a1a4 HpO(i)eCCI/IOHaHBHOI;'I NCATCIIBHOCTHU
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NOIIK-1.2 Ucnons3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX M €CTECTBEHHBIX HAYK JJIS
peLIeHNs CTaHIAPTHBIX 3a/1a4 JaH A THONW apXUTEKTYphI

wnN e

B ©O©®NoUA

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.
26.

27.

28.

29.
30.
31.
32.
33.

0.

3HaTh:

Martpuiel. Buael matpun. JleiicTBUg Hal MaTpULlaMU.

Anrebpandeckuie JOTIOIHEHUSI © MUHOPBI.

Briuucnenue onpenenureneil METOOOM TPEYTOJbHUKOB M Pa3jIOKEHUEM IO 3JIEMEHTaM CTPOKHU
WJIH CTOJIONA.

Hesripoxxnennas matpuria. O6parHas Matpuna. HaxoxaeHne oOpaTHO MaTpHIIEL.

MartpuuHblii METOZ PELLICHUS CUCTEM JUHENHBIX yYpaBHeHU. Dopmyibel Kpamepa.

Merton 'aycca pelieHust CUCTEM alre0panvecKux JIMHEHHBIX YpaBHECHUH.

JelicTBrs HaJl BEKTOpamu.

JIunelinast 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.

BexkTopHnsiii 6a3uc. KoopnuHaTel BeKTOpa.

[IpssmoyronbHas JekapToBa cucTeMa KoopAauHaT. [leneHue oTpe3ka B 3aJaHHOM OTHOIICHUHU.
Omnpenenenre pacCTOSHUS MEXKIY TOUKaMHU.

Ymersn:

CkanspHO€ IPOM3BEACHNE ABYX BEKTOPOB U €r0 CBONCTBA.

CMmenianHOe MPOU3BEIEHNE TPEX BEKTOPOB U €T0 CBOMCTBA.

IlepBooOpa3Has QyHKIHSA U HEONIPEIEIICHHBI WHTETPAJI.

IIpocreiimme CBOMCTBA HEONIPEAEICHHOIO HHTErpaia U €ro reOMETPUYECKUNA CMBICIL.
HuTerpupoBanre METOIOM Pa3yIoKeHUS U METO/IOM 3aMEHbI [IEpEMEHHOI.

MeTox HHTErpUPOBAHUS 110 YACTSIM.

WuTerpupoBanme mpocTedmmx Apooei.

WnterpupoBanue 1poOHO-paliioHATEHON QYHKIHH.

HHTerpupoBath TPUrOHOMETPUIECKUX (DYHKIINH.

JaBatp onpeneneHue onpeneaeHHoro uarerpaia. CBOMCTBa ONPENEICHHOr0 HHTErpaa.
Bbruucnsats 00eMOB Te U IJIONIAIeH TUIOCKUX o0acTeit

Haxoauth KpuBOJIMHENHBIE HHTETPANIbI IEPBOTO poja (WM MO JUIMHE AYyTH)

HaBate ompeneneHne ¥ (QU3MYECKHH CMBICI KPHUBOJMHEWHOTO WHTErpajia IIEPBOIO pPOJA.
CaoiicTBa

Baaners:

JlaBaTb OIpEeAeNCHHBbI HMHTETpal C IEPEMEHHBIM BEPXHUM IIPEAEIIOM HMHTEIPUPOBAHUS.
®opmyna Herotona-JleitOHuA.

ITpousBoANTE 3aMEHY NIEPEMEHHON U HHTEIPUPOBAHUE 10 YACTSIM B ONPEACICHHOM HUHTETpaJIe.
HaxomuTth HecoOCTBEHHBIE WHTETpaibl C OECKOHEYHBIMU TMpeJiellaMi WHTErPUPOBAHUS U OT
HEOrpaHMYEHHBIX (DYHKIIHH.

Haxogute reomerpuueckne MPHUIIOKEHHUS ONPENEICHHOIO MHTErpaia. BeluucneHue miomanen
Guryp B Je€KapTOBBIX H MOJAPHBIX KOOPIUHATAX.

HaxonuTh nyvHa Iyr MIOCKOW KPUBOM B JEKapTOBBIX M IMOJISIPHBIX KOOpAMHATaxX, 00bEeM Tena
BpallleHusl.

JaBaTp onpenesieHre IBOMHOro uHTerpaia. Ero reoMeTpuyeckuii CMbICI

OOBSICHATH CBOMCTBA ABOWHOT'O HHTETpajia

OOBACHATH TOHATHE O NPaBHIBHBIX 00MACTsIX. JIBYKpaTHBIA HHTETrpaj

CBOONTH JBOMHOTO MHTErpaia K ABYKPAaTHOMY

IIpou3BoauTh 3aMEHy NEPEMEHHBIX B JABOMHOM MHTErpajie. BrluucieHne NBOHHOrO HMHTErpaja
MOJIIPHBIX KOOpAMHATAX

4.2.1 Bonnpochl K 3K3aMeHy
Borpocsl 111 OEHKH KOMIIETEHIIUN
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OIIK-1. Crocoben pemath THIOBBIE 3a1add MPOGECCHOHATBHOW JEATEIHPHOCTH HAa OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTeMaTHYECKUX U ECTECTBEHHBIX HAyK C HpPUMEHEHUEM
MH(OPMaLIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH.

NOIIK-1.1 JlemoHCTpUpYET 3HAHKWE OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOUMBIX JJISl peLICHHs TUIIOBBIX 3314 MPO(eCCUOHATILHOM e TeIbHOCTH

NOIIK-1.2 Ncnionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEeMAaTUYECKUX M €CTECTBEHHBIX HAYK JUIS
pelleHus CTaHAapTHBIX 3a/1a4 JaHAMA(THON apXUTEKTYpPbI

34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.
48.
49.
50.
51.

52.
53.
54,

55.
56.

57.

58.

59.
60.
61.
62.
63.

64.
65.
66.

3HaTh:

Martpuiisl. Buasl matpuil. JlelcTBUS Hal MaTpUIlaMHU.

Anrebpandeckue TOTOIHEHNS 1 MUHODEI.

Brlunicnenue onpenenurened METOAOM TPEYTOJBHUKOB U Pa3IOKEHHEM IO 3JEMEHTaM CTPOKHU
WIN CTOJIONA.

Heswipoxnennas marpuna. O6parnas matpuna. Haxoxaenue o0paTHOH MaTpUIBL.
MaTpuuHBIil METOA pellIeHHs CUCTEM JIMHEHHBIX ypaBHeHN. Popmynsl Kpamepa.
Merton 'aycca pemeHns cucTeM alredpanveckux JIMHEHHBIX YpaBHEHUH.

HelicTBHs HaJ BEKTOpamu.

JIuneliHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

Bexropnslit 6a3uc. KoopnuHaTs! BeKTOpa.

IIpsimoyronmpHas nekapToBa cHcTeMa KOOpAWHAT. [leneHme oTpe3ka B 3aJaHHOM OTHOIICHUH.
OrnpeaeneHue paccTOSHUA MEXIY TOUKaMHU.

CkanspHO€ IPOM3BEACHHE ABYX BEKTOPOB U €r0 CBOICTBA.

CMelaHHOe IPOU3BEICHHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

[TepBooOpa3zHast hyHKIHMS 1 HEOIPEACICHHBIN HHTETpall.

IIpocreiimme CBOMCTBA HEONIPEAEICHHOIO HHTErpaia U €ro reOMETPUYECKUNA CMBICIL.
HHTerprpoBanre METOJOM PA3JIOKEHU U METOIOM 3aMEHBI IEPEMEHHOI.

MeTox UHTErPUPOBAHNUS IO YACTAM.

HuTerpupoBanue mpocTenmmx apooeit.

WuTerpupoBanne qpoOHO-pariMoOHATEHON (QYHKITHH.

Ymersn:

HHTerpupoBaTh TPUrOHOMETPUIECKUX (DYHKIINH.

JaBaTh onpenenenue onpeeneHHoro nHTerpaina. CBOWCTBA OIMPeIeIEeHHOT0 HHTErpaa.

JlaBaTh OIpeneNneHHbId HHTETpaJl € MEPEMEHHBIM BEPXHHM IIPENEIOM HWHTETPHUPOBAHHS.
®opmyna Herotona-JleitOHu1A.

IIpousBoaNTE 3aMEHY NIEPEMEHHON H HHTEIPUPOBAHUE 10 YACTSIM B ONPEACIICHHOM UHTETpalle.
Haxonuth HecoOCTBEHHBIE HMHTETpajbl C OECKOHEYHBIMHM INpEAETaMU WHTETPUPOBAHUS U OT
HEOrpaHWYEHHBIX (DYHKIIHH.

HaxonuTe reomeTpryecKkue NPUIIOKEHUS OIPENEIEHHOrO MHTErpaia. BeraucineHue Iiomanei
Guryp B JeKapTOBBIX H MOJAPHBIX KOOPJUHATAX.

HaxonuTh nyvHa Iyr MIOCKOW KPUBOM B JEKapTOBBIX M IMOJISIPHBIX KOOpAMHATaxX, 00bEeM Tena
BpallleHusl.

JaBaTp onpenesieHre IBOMHOro uHTerpaia. Ero reoMeTpuyeckuii CMbICI

OOBSCHATH CBOWCTBA IBOWHOTO WHTETpalia

OOBACHATH NOHSATHE O NPABHIBHBIX 001acTsIX. [IByKpaTHBIA HHTETrpa

CBOONTH JBOMHOTO MHTErpasia K ABYKPAaTHOMY

IIpou3BoauTh 3aMEHy NEPEMEHHBIX B JABOMHOM HMHTErpajie. BrluucieHne NBOHHOrO HMHTErpaja
MOJIIPHBIX KOOPAMHATAX

Brrarcnsate 00b€MOB TEM U TUIOMIA eI MIIOCKUX 00JIacTei

Haxoauts kpuBOIMHEHHBIE HHTETPAJIBl IEPBOTO POa (UIIH 1O IJTHHE AYTH)

HaBate ompeneneHne W (QU3MYECKHH CMBICH KPHUBOJIMHEWHOTO HWHTErpaja IEPBOTO pOJa.
CaoiicTBa
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67.
68.
69.
70.
71.

72.
73.
74.
75.
76.

77.
78.
79.

80.

Baaners:

Metogamu BBIYUCIICHUE KPUBOIUHEHHOTO HHTETpaia IEPBOro poaa

MeTomamu BEIYHCTIEHIE KPUBOJIWHEHHOTO HHTETpaja Ui MTPOCTPAHCTBEHHOTO CITydast
Metogamu npuMeHEHUs KPUBOJIMHEHHOr0 HHTErpajia IepBoro poa

MeTomamMu IPUMEHEHUST KPUBOJIMHEWHBIN HHTETPaJl BTOPOTO pojia (WK 10 KOOPAMHATAM )
MetogoM «3amada o pabore CmiIoBOrO mojism». OmpemencHHe KPHBOJIWHEHHOTO HWHTErpaja
BTOPOTO pojia

Metogamu CyIIeCTBOBAaHUS U BBIUMCICHUSI KPUBOJIMHEWHOTO HHTErpajga BTOPOTo poaa
MetogamMu HaXOXKJICHUS CBSI3U MEXKAY KPUBOJIMHEHMHBIMU UHTETpaIaMH MIEPBOTO U BTOPOTO poja
®opmynoi ['puna

YcnoBusiMU HE3aBUCUMOCTU MHTErpaja OT MIyTH UHTErPUPOBAHUS

MetogamMu CyIIecTBOBaHMS MOBEPXHOCTHOTO HWHTErpaja MEepBOTO pojaa (WIKM MO IUIOIIAId
MmoBepXxHOCTH). Teopema cyrecTBOBaHUS

MeTtogamu BEIYHCIICHHE IIOBEPXHOCTHOTO MHTETpaJIa TIEPBOTO poaa

MeTtogamMu HEKOTOPOTO PoJia MPUMEHEHUSIMU TTOBEPXHOCTHOT'O MHTErpaja MmepBoro poja
MeTomamMu CymIecTBOBaHHS MOBEPXHOCTHOTO HMHTETPaj BTOPOTO pPOJa WK 1O KOOPAWHATAM.
DuzngecKuii CMBICHT

Meroaamu nmpuMeHEeHHEe TOBEPXHOCTHOT'O HHTETrpajia BTOPOTO poaa
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5. METOANYECKHUE MATEPHUAJIBL, OITPEAEJIAIOIINE
MPOLIEAYPHI OLIEHUBAHUS 3HAHUM, YMEHU 1 HABBIKOB U
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOHIUX OTAIIbI
®OPMUPOBAHUSI KOMIIETEHIIUIA

KDI/ITGDI/II/I OLICHUBAHUA 3HAHUU O6V‘-IEIIOHII/IXC$I pu IIPOBCACHUN
TCCTUPOBAHU A

Pe3ynpraTr TECTUpPOBaHUS OLICHUBAETCS II0 IPOLEHTHOM IIKAaJl€ OLICHKH.
KaxaoMmy oOydaromemycsi mpezuiaraetcsi KOMIUIEKT TECTOBBIX 3aJaHui u3 25
BOIIPOCOB:

eOTMeTKA OTIUYHO» — 25-22 TIPaBUIBHBIX OTBETOB.

eOTMeTKa «X0pomIo» — 21-18 mpaBUIBHBIX OTBETOB.

eOTMeTKa «YAOBJIETBOPUTEIbHO» — 17-13 mpaBUIIbHBIX OTBETOB.
eOTMETKA «HEYI0BJIETBOPUTEIBHO» — MEHEE 13 IpaBUIIBHBIX OTBETOB.

Kputepun 3HaHUN O0pU OIPOBEACHHUU KOHTPOJIHLHOU paOOTHI:

e OueHka «3a4TeHO» JI0JDKHA COOTBETCTBOBATH MapameTrpaM JitoOod u3
MOJIOKHUTEIIBHBIX OLIEHOK ((OTIUYHOY», «XOPOIII0», «yTOBICTBOPUTEIHLHOY).

e OneHKa «He 3a4YTEeHO0» JI0JDKHA COOTBETCTBOBATH MapameTpaM OICHKU
«HEYJIOBJIETBOPUTEIILHOY.

e OTMeTKA «OTJIMYHO» — BBITIOJIHEHBI BCE BHJIBI Yy4eOHOW paboTHI,
NPEAyCMOTPEHHbIE ~ y4yeOHbIM  TuIaHoM.  OOyuvaromuidcss — JI€MOHCTPHUPYET
COOTBETCTBHE 3HAHUW, YMEHUH, HABBIKOB MPUBE/ICHHBIM B Ta0IMIIaX MOKA3aTENsM,
orepupyeT NMPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMU, HABBIKAMU, TIPUMEHSIET UX B
CUTyallsIX TIOBBIIIEHHOW CIIOKHOCTU. [lpu »TOM MOryT OBITH JIOMYIIIEHBI
HETOYHOCTH, 3aTPYyJAHEHUS MPU AHAUIUTHUYECKUX ONEpalusix, NEepeHOCe 3HAHUU U
YMEHUM Ha HOBBIE, HECTAaHAAPTHBIC CUTYAIIHH.

e OTMETKA «XOpPOIO» — BBINOJHEHBI BCE BUIBI Y4yeOHOU paloTHI,
NpeAyCMOTpEeHHbIE  yuyeOHbIM  iaHoM.  OOywaromuiics  AEMOHCTPUPYET
COOTBETCTBHE 3HAHUI, yMEHUM, HABBIKOB NMPUBEACHHBIM B Ta0JMIIAX MOKA3ATEIISIM,
orepupyeT MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMU, HABBIKAMU, TIPUMEHSIET UX B
CTaHJApTHBIX cuTyarusx. [Ipu 3ToM MoOryt OBITh JOMYIICHBl HE3HAUYUTEITHHBIC
OIIMOKHU, HETOYHOCTH, 3aTPyJAHECHHS MPU AHAIMUTUYECKHX OIEepaIusix, MepeHoce
3HAHUW U YMEHUI HA HOBBIEC, HECTAaHAAPTHBIE CUTYAIINH.

e OTMeTKA «Y/JA0BJETBOPUTEIbHO» — HE BBITIOJIHEH OJIUH WJIK 00Jiee BUIOB
y4eOHOM paboThl, TMPEAYCMOTPEHHBIX Yy4eOHbIM IIaHoM. OOyuaronuiics
JIEMOHCTPUPYET  HEIOJHOE  COOTBETCTBUE  3HAHWM, YMEHHWH, HAaBBIKOB
MPUBEICHHBIM B TaOJUIIaX IMOKAa3aTeNisiM, JOMYCKAIOTCS 3HAYUTEIbHBIE OIIUOKH,
MPOSIBIIICTCSI YAaCTUYHOE OTCYTCTBUE 3HAHWUW, YMEHUN, HABBIKOB TIO pAIY
nokaszaresied, OOydYalolMICS MCHBITBIBAET 3HAUUTENIbHBIC 3aTPYJHCHUS TpU
ONEPUPOBAHUY 3HAHUSIMHU U YMEHUSIMH MPU UX NEPEHOCE HA HOBBIE CUTYAIIUH.
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e OTMeTKAa «HEYIOBJIETBOPHUTEJIbHO» — HE BBIINOJIHEHBl BHUAbl Y4eOHOU
paboThl, MPETyCMOTPEHHbIE YYEOHBIM IUIAHOM. JAEMOHCTPUPYET HEIMOIHOE
COOTBETCTBHE 3HAHWM, YMEHUI, HABBIKOB MTPUBEJCHHBIM B TaOJIMI[aX MOKa3aTeseH,
JIOMYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, MPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHHU,
HAaBBIKOB TI0 OOJbIIEMYy psAy MoKa3zarened, o0OyJaroluics HCHBITHIBAET
3HAUYUTEJIbHBIC 3aTPYJHECHUS MPU ONEPUPOBAHUU 3HAHUSIMU M YMEHHSIMU IPU UX
MIEPEHOCE HA HOBBIC CUTYAIUU.
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KDI/ITGDI/II/I 3HAHUU P IPOBEACHUHY YK3aMECHA:

e OTMeTKAa «OTJIMYHO» — BBIIIOJIHEHBI BCE BHJIBI Yy4yeOHOW paboTHhI,
NpPEAyCMOTPEHHbIE ~ y4eOHbIM  TuIaHoM.  OOyuvaromuidcss — JIeMOHCTPHUPYET
COOTBETCTBHE 3HAHUW, YMEHUHN, HABBIKOB MMPUBE/ICHHBIM B Ta0IMIIaX MOKA3aTENsIM,
OnepupyeT MPUOOPETEHHBIMH 3HAHUSMH, YMEHUSIMU, HABbIKAMU, IPUMEHSIET UX B
CUTYyallUsIX TIOBBIIIEHHON CHNOXHOCTU. [Ipu 3TOM MOryT OBITh JOMYLIEHBI
HETOYHOCTH, 3aTPyJAHEHUS MPU AHAUIUTHYECKUX ONEpalUsiX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIINH.

e OTMeTKA «XOpOLIO» — BBIIOJHEHB BCE BHAbI Yy4eOHOW paboTHI,
IPENyCMOTPEHHbIE ~ y4yeOHbIM  TuIaHoM.  OOydaromuiicss  JAEMOHCTPUPYET
COOTBETCTBHE 3HAHUI, yMEHUI, HABBIKOB ITPUBEJACHHBIM B TAOMUIAX MMOKA3aTEIM,
oTepupyeT MPUOOPETEHHBIMY 3HAHUSMH, YMCHUSMHU, HaBBIKAMH, TIPUMEHSCT UX B
CTaHJApPTHBIX cuTyarusx. [Ipu 3ToM MoOryt OBITh JOIYIICHBl HE3HAUYUTEIHHBIC
OIIMOKHU, HETOYHOCTH, 3aTPYJAHEHHS MPU AHAIUTUYECKHUX OIEpaIusix, MepeHoce
3HAHUW U YMEHUI Ha HOBBIEC, HECTAHAAPTHBIE CUTYAIINH.

e OTMeTKA «Y/IOBJIETBOPHUTEIBbHO» — HE BBIIIOJIHEH OAWH WK OoJiee BUIOB
y4eOHOM paboThl, MPEAYCMOTPEHHBIX Yy4e€OHbIM IIaHOM. OOyuaronuiics
JEMOHCTPUPYET  HEMOJHOE  COOTBETCTBUE  3HAHWW, YMEHUW, HAaBBIKOB
NPUBEACHHBIM B TAOJIMIAX IMOKA3aTeNsIM, JOMYCKAIOTCS 3HAYUTEIbHbIE OLIMOKH,
MPOSIBIIIETCSI 4YAaCTUYHOE OTCYTCTBHE 3HAHUW, YMEHWW, HABBIKOB IO pALY
noKasareyield, OOy4YaloIIMIICsl HWCIHBITHIBAET 3HAUYUTENbHbIE 3aTPyAHEHUS MpU
ONEPUPOBAHUY 3HAHUSIMHA U YMEHUSIMH IIPU UX MIEPEHOCE HA HOBBIE CUTYALIHH.

e OTMeTKAa «HEYIOBJIETBOPUTEJIbHO» — HE BBIINOJIHEHBI BHUABI Y4eOHOMH
paboThl, NPEITYCMOTPEHHbIE YYE€OHBIM IIJIAHOM. JEMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHUH, YMEHHM, HABBIKOB MIPHUBEICHHBIM B TaOJIMIIaX TTOKa3aTeleH,
JIOTYCKAIOTCS 3HAYNUTEIbHBIE OMIMOKH, MIPOSIBIISIETCS OTCYTCTBUE 3HAHWUN, YMEHUIH,
HAaBBIKOB TI0 OOJBIIEMYy DSy TMoOKa3zarened, oOyJarolmuics WCIBITHIBACT
3HAYUTENIbHBIC 3aTPYJHECHUS MPU ONEPUPOBAHUU 3HAHUSIMU M YMEHMSIMU TPU UX
IIEPEHOCE HA HOBBIE CUTYallUU.
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6. JOCTYIIHOCTb U KAYECTBO OBPA30OBAHUS 1JIs JIUL C
OB3

[Ipy HEOOXOAMMOCTM  HHBaIUAaM H JUIAM C  OrPAHUYCHHBIMHU
BO3MOKHOCTSIMM ~ 3JIOPOBbSl  MPENOCTABIIAECTCS JOMOJHUTEIBHOE BpeMs IS
IIOJITOTOBKH OTBETA HA 3a4YETe.

[Ipy npoBeneHuH NPOUEAYPHl OLICHUBAHUS  PE3yIbTaTOB  OOy4YECHUS
WHBAJIMJOB M JIMI[ C OrPaHUYCHHBIMH BO3MOXKHOCTSMU 3/I0POBbSI MOTYT
UCIIOJIb30BaTHCSl COOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[Ipouienypa olleHUBaHUS PE3yJIbTaTOB OOy4YEHUS WHBAIMIOB W JHUI[ C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3J0POBBSl MO AUCIHUIUIMHE IMpPETycMaTpUBAECT
npenocTaBiieHne uHpopManuu B GpopMax, aganTUPOBAHHBIX K OTPAaHUYEHUSM HX
3JI0POBbs U BOCTIPUATHS UHPOPMAITUU:

— B meyaTHOW  (¢opme  yBEIMYECHHBIM
JIist man ¢ HapyIeHUsIMU 3pEHUs: | pUPTOM,
— B (popMe JIEKTPOHHOT'O TOKYMEHTA.

— B IleyaTHOM popme,

JIs1 UL C HAPYIICHUSIMU ClTyXa:
/ Py X — B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlist i ¢ HapyIeHUsIMU — B mleyaTHo (popme, anmapara:
OTOPHO-JIBUTATEIHLHOTO anmnapara | — B hopMe SJIEKTPOHHOTO IOKYMEHTA.

[Ipu mpoBeneHun TPOUEAYPHl OICHUBAHUS  PE3YyIbTATOB  OOy4YCHUS
WHBAJIMJIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 370POBBS 0 JUCITUTUIHHE
oOecrieuynBaeT BBIMOJHEHUE CIEAYIOMMX JIOMOJHHUTEIBHBIX TpeOOBaHUN B
3aBUCUMOCTH OT UHAUBUIYabHBIX OCOOCHHOCTEN, 00YJaArOIIINXCS:

a) WHCTPYKIHMS TI0 TIOPSAIKY TPOBEJACHUS TMPOICAYPHl OICHUBAHUS
MPEIOCTABIISIETCS B OCTYITHOM (hopme (YCTHO, B TUCbMEHHOU (hopme);

0) nmoctymHas (opma TpeaoCTaBlIeHUs 3aJaHUN OIEHOYHBIX CPEACTB (B
neyaTHo (opme, B TmeyaTHOM (opme yBennyeHHbIM wmpUpTOM, B (opme
3JIEKTPOHHOTO JIOKYMEHTA, 3a/1aHUs 3aYUTHIBAIOTCS MTPENoJaBaTesIeM);

B) JocTymHas GopMa IperoCTaBiICHUS OTBETOB Ha 3a7aHUs (MMMCHbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO).
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[Tpu HEOOXOAMMOCTH 7151 0OYYAIONTUXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3I0POBbSI M HWHBAIMJIOB IIpOIIEAypa OIEHUBAHUS PE3YJbTAaTOB OOyUYEHHS I10
JTUACIHUILINHE MOXKET MPOBOJIUTHCA B HECKOJIBKO 3TAMOB.

HpOBCI[eHI/Ie Impoucaypbl OOCHHUBAHUA PC3YJILTATOB O6y‘I€HI/ISI HHBAJINA0B M
JINIY C OI'PaHUYCHHBIMHA BO3MOXHOCTAIMHU 300POBbA AOITYCKACTCA C
HUCIIOJIB30BaHHUCM AUCTAHIIMOHHBIX 06pa3OBaTeHBHBIX TEXHOJIOTHUH.
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