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1. TEPEYEHb KOMIIETEHIUI C YKASAHUEM DTAIIOB X
O®OPMHUPOBAHMUSA B NIPOLIECCE OCBOEHUA JUCIIAIIJINHBI

IInanupyemble pe3yJIbTaThl 00y4eHUsI 110 Bunsi
AUCHUIIMHE, XapAKTePU3YIOIIHe 3TANbI OIIEHOYHBIX
dopmupyembie (¢opMupoBaHus KOMIETEHIIUI cpencts/ mugp
KOMIIeTeHIH U pazgena B
JaHHOM
JOKyMeHTe
OIIK-2: Criocoben 3HaTh: KonTtponsHbIE
aHAJIN3UPOBATh — KJIacCUPUKALMI0O M OOLIYI0 XapaKTEPUCTHKY | BOIMPOCHI

MHUPOBO33PEHUYECK HE,
COIMANTbHBIC U
JIMYHOCTHO3HAYHUMBIC
MPOOJIEMBI B TEIIAX
(dhopMupoBaHUs
[EHHOCTHBIX, ITUYCCKUX
OCHOB TIPO(eCCHOHATLHO
U 1esTeNnbHOCTU

METOZOB U TEXHHUYECKHX CPEACTB, MPUMEHSIEMBIX MpU
MIPOBEICHUH SKCIIEPTHBIX UCCIIEOBaHNH;
—OCHOBHBIE (HU3NUECKHE, (UBNKO-XUMUYECKHE |
XUMUYECKHE METOJAbl aHalu3a, MPUMEHSEeMbIC IpU
MIPOBEICHUH SKCIIEPTHBIX UCCIIEOBAHMUH;
— METOJBl U TEXHUYECKHE CPE/ICTBA, MCIOIb3yEeMBbIS

JUIS.  TIOMY4YeHHS KOJUYECTBEHHBIX XapaKTepUCTHK
O00BEKTOB ~ KPUMHHAIMCTHYCCKOTO  HCCIICIOBAHUS,
BKJIIOYAas  MEXKIYHapOIHYIHD  CHUCTEMY  COUHHIL

n3mepenus CU

YMmeTh:

— HCIONB30BaTh ECTECTBEHHOHAYYHBIE METOABI U
CpeacTBa AN PEIICHHH NpOo(ecCHOHANBHBIX 3a/1ad,
UCIIONIb30BaTh CPEIICTBA H3MEPEHHS;

—HCIIOJIB30BaTh MaTeMaTHYeCKHH armapar,
HEOOXOJMMBIH Uil PEIICHUsT MPOQeCCHOHATbHBIX
3aj1a4;

—MPUMEHSITh TEOPETHYECKUE K METOI0JIOTHYECKUES
OCHOBBI €CTECTBEHHOHAYYHBIX TUCIHMIUIUH M CIOCOOBI
UX HCIOJB30BaHHs MPU PELICHHH KOHKPETHBIX
po¢eCCHOHANBHBIX 3a/1a4.

3amanus i
MIPOBEPKHU YPOBHS
00y4eHHOCTH
Ymemo
(ITpunoxenneNel)

Baajnersn:

—HaBBbIKAMH MPHUMEHEHHS €CTECTBEHHOHAYYHBIX
MCTOJOB IIPpU PCIICHUU HpO(l)eCCI/IOHaIIBHBIX 3a1a4 u
HCIIOJIb30BaHUS CPEJICTB U3MEPCHUS;

—HaBBIKAMH pabOThI ¢ YY4eOHOMN TUTEPaTypOH,
OCHOBHOM TEPMUHOJIOTUEH U IOHATUIHBIM amiapaToM
0a30BBIX €CTCCTBCHHOHAYYHBIX JUCIUILINH,
—mMeronamu cOopa, aHau3a HHQOPMAaIUU U B
COCTOSIHHH TTPOJEMOHCTPUPOBATH HABBIKU IO COODY,
aHaIM3bl B 00pa0OTKyY MOKa3aTeNIeh, IS MOTYICHIS
BBIBOJIOB.

3amaHus 11
IPOBEPKH YPOBHSI
00y4eHHOCTH
Braoemso
(ITpunoxenneNe2)
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5. ®OHJ OIIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHbIE BONPOCHI M 3a/1aHUSI

IlepBoiii cemecTp - 3a4eT
KonTtpomsHbIe BOnpock! 11 npoBepku ypoBHA o0ydenHoctd SHATD
1 Marpuis! u nefictBus ¢ HUMHU. CBOICTBA Ollepannii HaJ MaTPULIAMH
2 Omnpenpenurenu 2-ro u 3-r0 TOPSIIKOB U UX CBOWCTBA
3 MuHops! 1 anredpandecKue JOMOTHSHUS
4  Pemenwue cucTeM JIMHEWHBIX YpaBHEHHH ¢ oMomipio Gpopmyn Kpamepa
5  PaccrosHue MexIy AByMs TOYKaMH
6 CepennHa oTpe3ka
7  IInomans TpeyroibHUKA
8  PazmuuHble BUBI ypaBHEHUS MPIMOM Ha MIOCKOCTU
9 PaccrosHue OT TOUKHU 10 NPSIMOH
10 VYroa mexny npsMbIMU
11 VYcnoue napamuieabHOCTU U NEPIEHANKYJIIPHOCTH MPSMBIX
12 Tlonsartue ¢pyHkunu. CriocoOs! 3aganus GyHKIwA. DneMeHTapHble (yHKIHHA
13 Oo6xacts onpeneneHus GyHKIHN
14 Tlpenmen ¢pynxmmm. OCHOBHBIE TEOPEMBI O TIpeAeax
15 IlepBblil 1 BTOPOH 3aMeyaTeNbHbIE IPEAEIBI
16 TlpousBojanas ¢hyHkuu. Tabmauia IPOU3BOIHBIX
17 TIpou3BoaHBIE IIEMEHTAPHBIX (YHKIIMI
18 OcHoBHble npaBuia AU GHepeHIUPOBAHMS
19 TIlepBooOpa3nas. [loHsTHE HEONPENENIEHHOTO HHTETpalla
20 CepoiicTBa HEONPEIEICHHOTO UHTErpaia. TabIu4HbIe HHTETPaJIbI
21 3ameHa nmepeMEHHON B HeolpeaeaeHHOM HHTerpaie. @opMyia HHTETPUPOBAHUS 110 YaCTIM
22 Ompenenennsiit naterpan. @opmyna Hetotona — Jlefibanma
23 3ameHa NepeMEHHOM B ONPEAEICHHOM UHTErpalie
24 VIHTerpupoBaHHE IO YACTSIM B OIPEICIICHHOM HHTETpae
25 Ciy4aiiHple COOBITHS ¥ BEPOSTHOCTD
26 OneMeHTH KOMOMHATOPHUKH
27 Kiaccuueckoe M CTaTUCTHUECKOE OTIpeIeNIeHUE BEPOATHOCTH
28 TeopeMsl CIOKEHHS U YMHOXKCHHS BEPOSTHOCTEH
29 ®@opmyna nonHoH BepositTHocTH. Popmyna baiieca
30 JluckpeTHbIE M HETPEpPhIBHBIE CIIy4aifHbIE BETUUHNHBI M UX 3aKOHBI PacIpeeIeHHs
31 YwucnoBble XapaKTEPUCTUKH AUCKPETHBIX M HETIPEPHIBHBIX CIIyYailHbIX BEJIMYMH U UX BBIUNCIICHHUE
32 OcHOBBI MaTEMaTH4ECKON CTATUCTUKU. [ eHepasibHasi COBOKYITHOCTb M BHIOOpKa
33 BapuwanuoHHBIN PSJ M CTATUCTHYCCKOE PACTIPEIEICHUE BEIOOPKH
34 YwucrnoBple XapaKTEPUCTHUKU BRIOOPKH
35 Craructuyeckast 00paboTKa U aHAIH3 JaHHBIX
36 Cratuctudeckue TUIOTE3bl. Y pOBEHb 3HaunMocTH. [IpoBepka rumnores
37 KoppensiMOHHBINA U PErpecCUOHHbIN aHaIN3
38 IIpuMeHeHHe CTaTUCTHYECKIX METO/IOB B CyIEOHOM IKCIIEPTH3E
Sanmanust 111 IpoBepKu ypoBHs o0ydenHoctd YMETD cm. B ITIPUJIOXEHUUA 1
Sanmanust 111 poBepku ypoBHs o0yuenHocTd BJIAJIETD cm. B [IPUJIOXKEHNU 2

5.2. TeMbl KYpCOBBIX padoT (POEKTOB)

Occe, pedepaTsl, KypcoBbIe PaOOTHI U . IPOrPaMMOIl HE TIPELyCMOTPEHBI.

5.3. @oH/1 OLIEHOYHBIX CPEACTB

@DOH/ OIIEHOYHBIX CPENICTB JUIA MPOBEACHHUS TEKYIIEro KOHTPOJS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu
oOyyaromuxcss 1o JaucuuiuimHe «MareMaTHka» IpeicTaBisieT CO00H KOMIUIEKT KOHTPOJIbHO-M3MEPUTEIbHBIX
MaTepHalioB, NpEJHa3HAYEHHBIX [UIi KOHTPOJS M OLCHUBAHUS PpE3yJbTaTOB OOYYEHHs I10 JUCLUILIMHE,
XapaKTepu3UpyIomye 3Tanbl (POPMUPOBAHHUS KOMIETCHIWH, ONpENEeNICHUsST COOTBETCTBHUS MM HECOOTBETCTBUS
YPOBHSI IOCTHXEHHUH 00y4JaroIierocs miaHupyeMbIM pe3yJIbTaTam.

Ha kypce npexycMotpens! TunioBsie pacdetsl Nel, Ne2 u koHTposbHbIE paboTsl Nel,Ne2

OOpasis! THHOBBIX pacdeToB npeacraieHs! B [IPUJIOXKEHNU Ne 3,

O6pasibl KoHTpoIBHBIX padoT — [TPUJIOKEHUE Ne 4

buneTs! a5 poBeACHUS UTOTOBOTO KOHTPOJIS B 1 cemecTpe (3a4eT ¢ OIEHKOM), COCTaBIISIIOTCS M3 0a3bl BOIIPOCOB
JUIi OLEHKM 3HAaHWH, 3aJaHUM i1 ONIEHKM yMEHWH (nmpuwiokeHHe 1) W HaBBIKOB (TIpHIIOXKEHHE 2),
XapaKTepu3yIomue 3Tambl (pOPMHPOBAHUS KOMIETEHIMH B IIpoIlecce OCBOCHHS OOpa30BaTEIbHOIN NPOrpaMMBEI.
Oo6pasen 6wmitera npencrasieH B [IPUIIOXKEHNHN Ne 5.




Mpunoxkenue Nel. Bonpocbl 4ns npoBepKu yposHA o6yuyeHHocTM YMETD
MPUJIOKEHUE Nel

BOIIPOCHI 1JIs1 ITPOBEPKH YPOBHSI OBYUYEHHOCTH YMETDH

1. Haiitu cymmy u pa3Hoctb matpu A u B, ecan:

aa-(y D= 2 oas(3 2 afo-(2 3 3)

-3 =2 -1 -2 2 -1 1 -2
B)A=| 1 4 |,B=|2 -1 NnNA=| 4 3], B=|-1 4
2 0 -1 2 -2 0 2 3

-2 3

2. Hajitu matpuny: a) B=k-A, ect A = ( 4 1

3 -1 -2
6) C=k B, ecruB=|—-4 3 1 |Lk=-2
2 2 1

3 . Haiitu npousBenenue matpun AB, ecin:

0a=C =3 ) 0a-( % Ho-(s 1)

2 —4
;‘12_21 3 2 8 1 3 3 -2 0

B A=| " o 5 |B=|-11 nAd=(1 2 1)B=(1 1 2
5 4 g 2 0 -3 4 —4 2 0 1

4. HajiTu JinHeliHbIe KOMOMHALIMY MATPHIL:
1 -2 1 6 1 =2
a) 4A—3B,ecruA=|-1 3 1 ),B=|1 -3 5§
5 3 -4 4 0 =2

6) (3A—2B)-C,ecmn A = (2 :i) B= (_12 i) C= (g :411)

-2 5
B) 2A-3B,ecn1/1A=(_32 (2) _14),B:< 2 O)
-6 1

-1 2
) CzAT—3B, FI[CAZ(4 —2 1),B= 3 1
1 3 2 5 _3

5. BbIYHCIUTH Onpeae/iuTe/ M BTOPOro nmopsijaka



2 5
15. A= 3 16 A—_l -3 17.A= 32 13A—_E 6
- AT T Tle 4 R3O o3
4 8
6. Bo1uuc/iuTh onpeaeiuTe/ I TPeThero Mopsiaka mno npaBuiy:
- TpeerJ'IBHI/IKOB;
- Cappyca;
- pa3JIOKEHUEM TI0 CTPOKE MJIU CTOJIOITY.
-1 1 3 1 3 1 1 -5 1 3 -2 -1
ayA=|3 4 -2 §A=2 -3 5 eA=3 1 -4 pAa=|1 T 4
1 -2 3 4 -1 6 2 0 2 4 -2 5

7. HaiiTu MUHOPBI U ajiredpanvecKue A0MOJHEHHUS CJIeIYIOINX 3JIeMEHTOB:

2 4 2
a) d;,,A53,3 OlpeneauTeNs A=2 -3 3
1 -6 2
-1 =2 5
6) Ai3,d55,d55, Az5 ONPCACIUTEIIS A=4 3 -1
5 3 -2

8. Pemnth cucTembl JIMHEHBIX ajiredpandecKkux ypapHeHuii meroaom Kpamepa

{2x+3y=—6 {x+6y=7 {3x+2y=7 {4x—y=5
N x—6y=7 Dgx-3y=5 Jlax—5y=40 " 2x+3y=-1

2x+3y+2z=2 x—3y+3z=-4

x+2y+z=1 2x—y+z=-3
Il){ e){
x—y+3z=0 3x+3y—2z=2

2x—y—2z=-—6 4x + 2y —z=-3

5x -3y +4z =11 2x =3y —2z=2
3x—2y+z=2 2x — 2y —5z=-9

9. Pemiuth 3a1a4y:
a) B xoze skcniepTHOTO MCcnea0BaHNusS HEOOXO0IMMO ONPEIEIUTh TPU HEU3BECTHBIX MapaMeTpa

x, Y, z. Ilo pe3ynpTaTam U3MepeHui cocTaBieHa CucTeMa:

2x—y+3z=13

{ Xx+2y+z=9
3x+y—z=8



Haiiti Heu3BeCTHBIE TaPAMETPHI.

0) [Ipu uccnenoBaHuu TPACKTOPUHU ABUKEHUS 00BEKTA yCTAaHOBJICHBI TPU 3aBUCUMOCTH MEXIY

HEHU3BCCTHBIMU IIapaME€TpaMu X, Y, Z:

2x—y+z=7
x+3y—2z=4
3x+y+z=14

TpeOyercst onpeaenuTh HEU3BECTHBIC TAPAMETPHI.

10. Haiinnre noiuHy U cepeinHy oTpe3ka AB

a)A4;-5uB((7;-1) 0)A (3;5)uB(3;4) B) A (4;1) u B (16;-8)
r) A(-7;4)u B (5;-1) ) A (-2;-8)uB(-6;-5) e)A(-59)uB (7;0)
11. Pemiutsb 3a1a4y:

DKCIepT MpHU PeKOHCTPYKIHUU ABMKCHUS MTOI03PEBACMOT0 3a(pUKCUPOBAI JIBA YSTKUX
oTreyaTka o0yBH Ha MECYaHOM IpyHTE (KOOPAMHATHI YKa3aHbl B CAaHTUMETpax). LlenTp nepBoro
oTrnevarka HaxoauTcs B Touke A(-8; -3), a nenTp BToporo — B Touke B(4; -12). Paccunraiite

paccTosiHE MEX]ly LIEeHTpaMH OTIE€YaTKOB (JJIMHY 11ara).

12. HaitainTe miiomaab TPeyrojabHUKA, €CJIM 3aJaHbI CJIeyOIHe BepIIUHbI:
a) A(1;2),B(5;2),C(3;7) 0) A (-2;-1), B (4; 3), C (2;7)

B) K (-3;1),M (3;9), N (5; -5) r) A (-6;-2), B (-1; 5), C (4; -1)

13. Pemiuthb 3a1a4y:

[Tpu uccnemoBaHUM MPUYHH MOXKapa B CKIIAA€ SKCIEPTHl YCTAHOBUIIH TPEYTOJIBHYIO 30HY
Har0aOJIBIIIEr0 BBITOPAHHUS HAMTOJIEHOTO MOKPHITHS. KOOpIMHATHI BEPITUH BBITOPEBIIETO
y4acTKa ObLIM MPUBSA3aHbl K OMOPHBIM cTO0aM 3nanus: A (-5; -2), B (1; 6), C (7; -2).

PaccunTaiiTe momniaas BHITOPEBIIETO yYacTKa.

. 2 . .
14. 3anaHo ypaBHEHME IPSMON BUJIA 3X~ 2y + 1 = 0. ITomyuuTs ypaBHEHHE TAHHOU MPSIMOM C
YTJI0BBIM KO3 (UILIUEHTOM.
15. CocraBpTe ypaBHEHHE NpsIMOH, mpoxojsmie uepes Touky M (5; —1), ¢ yrioBeIM
KOA(PHUIIMEHTOM paBHBIM —2.
16. Hamummre ypaBHEHHE MPSIMOH ¢ YIIIOBBIM K03(uiimeHToM, MpoXoAsiyo yepe3 Touky A

(-3; 6) mapaenbHO MPSIMOR y = 2X — 2



17.

18.

19.

20.

21.

22,

23.
24.

25.

26.

27.

IIpsmas 3agana ypaBHeHuem 3x—5y +15= 0. CoctaBUTh Uil 3TOM NPSIMON ypaBHEHUE «B
OTpE3KaX»H NMOCTPOUTH MPSMYIO.
CocraBuTh ypaBHEHHE IPSIMOM, Mpoxosiel yepe3 Touky A (-3; 1) NeprneHIuKyIspHO K
npsmMoi 3x—y+2=20
CocraButhb 00I1I€€ YpaBHEHHE MPSMOU, Ipoxoasiel yepe3 Touku A (- 4; 2) u B (-2; 7).
Omnpenenure B3aMMHOE PacloIOKEHUE CIEAYIOINX Map IPSIMbIX:
a)3x+5y—9=0 wu 10x—6y+4=0
0) x—2y—1=0 u —2x+4y+2=0
Haiitu yroun, oGpasyemsiii ipsimoii 5 + 5y — 7 = 0 ¢ HOJ0KUTEIBHBIM HAIIPABICHHEM OCH
Ox
Haiiti yron mexxay npsimbiMu: 2Xx — 3y +1 =0 uSx—y+7=0
Haiitu pacctosnue ot Touku M (2; 3), mo npsamoit 3x + 4y — 12 =0
[Ipn npoBeaeHWH KOMIUIEKCHOW OaJTUCTUUECKONM M TPACOJOTHYECKOW SKCIEPTH3bI B
MOMEILEHUU 3KCHEepT 3apUKCUpPOBAJl JIBE TOYKH MPOXOXKACHUS NyTH (KOOpAMHATHI
oIpeziesIeHbl B METPAaX OTHOCUTENBHO YIJla KOMHATHI):

— BxoaHoe oTBepcTHEe B IBOMHOM cTekIonakere A (-6; 2);

— IlyneBoe oTBepcTue B AepeBsiHHOM oOmmBe cTeHsl B (6; 11).

CocraBbTe oOmIee ypaBHeHHE NMpsiMoii AB, onmuchIBaromiell TpaeKTOPUIO ABMKEHHS TYJIH,

U HailiuTe yriaoBOM KO3(QQPUIMEHT 3TON MPSIMOH.

Ha ntane mecta nmpouciiecTBys rpaHHIla UCCIIETyeMOro y4acTKa MPOXOIUT Yepe3 TOUKU

M (2;3) u N (6; 7). CocraBbTe ypaBHEHUE IPSIMON TIPOXOAIICH Yepe3 ITH TOUKH.

[Ipu wccnemoBaHMM MecTa IOPOKHO-TPAHCIOPTHOTO IPOUCIIECTBHSI HAa KOOPIAMHATHOM
IUIaHe CJel TOPMOKEHHUs aBTOMOOWIA 3anaH npsmod 4x — 3y + 6 = 0. KoopAMHATHI
MOJIOKEHUST aBTOMOOWJII B MOMEHT OOHapyxeHus coctaBimsitor M (3; 2). Omnpenenute

KpaTqaﬁmee pacCcTossHueC OT aBTOMOOMIISI A0 JIMHUM CJIela TOPMOKCHUA.

1. Haiita ob1acti ompenenerns GpyHkmuE f(x)=x" —x.

- 4—x°
2. Haiitn obmactu onpenencHua dpyukmn f(x)= il
X"+
. - 4—x°
3. Haiitn ob1acTu onpenencHnua yHENHE f(x)= T
+

B
x

4. Haiitn obmactu onpenencHuA dyHRUHHE f(Xx)=2
5. Haiitu obnactu ompexencHuA pyvHKuuE [ (x)=5sm x.

6. Hafitn obmactu onpenenerns ¢dyarunn f(x)=1-3hx.



28.
1. VCTaHOBHTE YETHOCTE H HEYCTHOCTE PyHKIHA f(x)=cos2x+xsm x.
2. VCTAHOBHTB YETHOCTB M HEUETHOCTE hyHKIHH f(x) = x" sin 3x.
3. VCTaHOBHTE YETHOCTE H HEUETHOCTh pyHEmuA f(x) =cos2x.
4. VcTaHOBHTE YeTHOCTh H HEUETHOCTE QyHEIHA f(X) = |Ji‘ + 1| +2.
5. VCTAHOBHTE YeTHOCTE U HedeTHOCTh (yHKIHA f(X)=cos2x+xsm x.

6. VYcTaHOBHTE 9eTHOCTD H HEUETHOCTh hyHKMHH f(X)=xsm x.

29. HaiiTu npenes GpyHKIUU:

2
. x2-1 . x2-25 . 2x"=3x-5
a) lim ———— 0) lim 8) Im ——
x——1 X*+3x+2 x—=5 Xx=5 x——1 x+1
. x+5 . 2x2-3x-5 . J1+2x-3
2) lim —— 0) lim —— e¢) lim——
xo>—2 X24+3x+7 X 1+x+3x2 xo4 Vx-2
. 8x°-3x%2+9 . sin5x ]
ac) ) lim——— 3) lim u) limx (Vx2+1—x
)) xX—0 2x5+42x2+5 )x—>0 3x )x—>oo ( )

30. HaiiTu npou3BoaHbIe cjaeyHOMUX GyHKIMA:

a) y =x° —4x3 +2x% — 7x 6)y =2x2+5cosx
B)y=x4—§+2,5x2—0,3x+0,1 r)y=2\/;_%+</§
ny =Y+ -5« e) y=(x—5)(2x—5)
— 13 1 _ W3 x
) =X aresin x y V=xe
—i _e*
e)y_x2+1 )K)y_sinx
3)y = (2x — 7)8 H)y=ln(x2—2x+5)

K)y = V4x3 —12x + 8 n)y=arctg:r—i



31. BpI4uCAMTH HeONpeneIeHHbICe HHTerpaJibl:

. I(xz +2x+l)dx I(3_2x)4dx " j xdx

sin? x

Ictgxdx
2. Jxx—?dx ’

. Ie" cosx dx
Ism xXcosx dx 2.

3. J-(\/; + i/;)a’x

xcosxdx
X Ilnxdx I 3
J-(x2 +1) o S 13, S X
4, x3
2
cos 2x 10. _[x cos x dx J.\/Elnx dx
I T 5 X 14
5 ¢ cos” xsin” x
32. BbIYuCJIUTDH Onpeae/ieHHble HHTErPaJibl:
3
1. [(2x*+x2=5 Lo 2
_jz( £t s T 16. [sin® xdx
o l+e™” 0
2 T
2. J(x3+4x)ilx. 2 1 \/;
b 10. '[sin xcos’ xdx. 17. 1+xdx.
3 1 0 0
3. I(x2+—4jdx.
1 X 1 1
. j dx 11. jln(x+1)dx. 18. jx3\/1—xdx
' 2x2+1. 0 0
1 e
5. Ie“dx. 12. Ixz In xdx.
0 0
/2 T
6. Isinz2xdx 13. J.xz cos xdx.
0 0
1 2r
7. j dx 14. Ixcosz xdx
0 x2+9 0

5
dx 15. J-\/x—ldx.
: 1



33.
34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

CKOJBKMMHU CIOCO0aMH MOKHO PACCTaBUTh 6 Pa3IMYHBIX KHUT HA OAHOM moske?

B copeBHoBanmsix ydactBytoT 10 xomana. CKOJIBKUMH CIIOCOOAMH MEXAY HUMH MOTYT
pacrpeenuThCs 30J10Tas, cepedpsiHas u OpoH30Bas Meaanu?

W3 rpynnsl B 12 CTyA€HTOB HYKHO BbIOpaTh Jeieranuio u3 4 4eiaoBeK AJI y4acTus B
KoH(pepeHH. CKOJIBKUMHU CIIOCOOaMHU 3TO MOKHO CIENATh?

Ha wMecte mnpectymieHus Ha JBEpHOW pydke OOHApyKE€HO 8 pAa3JIMYHBIX YETKUX
NaNWUIIPHBIX Y30pOB (OTIIEYATKOB MAJbIEB). DKCIEPTY-KPUMUHAIUCTY HY>KHO BBIOpATh 3
oTredYarka i MEepBHYHOM TpoBepku 1o 60a3e maHHbIX AJIMC (ABTOMaTHM3MpOBaHHAS
JTaKTHIOCKOIMUYecKass uH(popMarmonHas cucrtema). CKOJBKMMHU CIIOCO0aMH SKCHEPT 3TO
caeiaer?

IIpu uccienoBaHUU U3BITOIO KECTKOTO AMCKA IKCIEPTY MO KOMIBbIOTEPHO-TEXHUYECKON
JKCHEPTH3€ HEOOXOOUMO BOCCTAHOBUTH 4-3HauHbli LUGPOBONW Mapoip JOoCTyna K
3amu(poBaHHOMY KOHTeWHepy. B Xoje aHanm3a OCTaTOYHBIX CJIEJOB Ha KJIaBHAType
YCTaHOBJICHO, YTO B MapoJie UCIoab3yroTcs mudpst {1, 3, 5, 7, 9}, npuyem Bce nudpsr B
1apoJsie pa3jauyHbIe.

BbpocatoT oguH cTaHnapTHbeIA UrpanbHblil KyOuk (6 rpaneit). Haiinute BeposTHOCTB TOTO,
YTO BBINAJIET YETHOE YHCIIO OYKOB.

Bbpocatot 1Be urpanpHsie koctu. Haiiure BeposSTHOCTb TOTO, 4YTO CyMMa BBINABLIMX OYKOB
Oyzner paBHa 8.

W3 crangapTHO# Kojozpl B 36 KapT HayraJ M3BJIEKalOT OJHY KapTy. KakoBa BeposSTHOCTb
TOTO, 4TO 3TO OyAeT Ty3?

B usbsaTom y nopospeBaeMoro marpoHTame HaxoauTcs 20 maTpoHoB kanubOpa 9 mm. U3
HUX 15 marpoHOB — 3aBOACKOrO IMPOM3BOJACTBA, @ 5 — KYCTapHOIo (CaMOJEIbHOIO)
cHapspkeHus. s mpoBeleHMs OaUIMCTHUYECKOW HSKCIEepPTH3bl U IPOOHOro OTCTpena
sKcrepT HayrajJ Oeper 2 marpoHa. Haliaure BeposITHOCTh TOro, 4YTO 00a B3STHIX IATpPOHA
OKa)KyTCsl 3aBOJICKOTO.

W3 nmaptun B 1000 U3roTOBIEHHBIX JA€Tale MPU TEXHUYECKOM KOHTPOJIE BBIABIEHO 15
OpakoBaHHBIX. OLIEHUTE OTHOCUTENIBHYIO YacTOTY MOSBIECHUSI OpaKOBaHHOU JeTalu.

B kxpumuHanuctuyeckoi J1abopaTOpUU IMPOBOJWIOCH HCCIENOBAHUE IOMJIUHHOCTU
nojanuced Ha (UHAHCOBBIX JokyMmMeHTax. M3 1500 mpenacTaBieHHBIX Ha SKCIEPTU3Y
cropHbeIXx noanucedt 120 conepkanu cHenupUUecKuil Npu3HAK (MUKPOHEPOBHOCTh
HITPUXOB), XapaKTePHBIA Ul UCIOJIb30BaHUS TEXHUYECKOM MEPEPUCOBKHU («HA MPOCBET»
WIK dYepe3 KONHMPKY). BblumMciuTe CTAaTUCTHUYECKYIO BEPOSITHOCTH MPOSIBICHUSI ATOTO
IIPU3HAKA IIPU UCCIIEI0OBAaHUU (aibCUPUKAIIHN.

JlBa cTpenka AenaloT MO OAHOMY BBICTpENly MO MHUIIEHH. BeposTHOCTh momagaHus Ams
nepBoro crpenka paBHa 0,8, a mns Broporo — 0,7. Halimure BeposITHOCTH TOTO, YTO
MUIIEHb Oy/IeT OopakeHa XOTs Obl OJTHUM BBICTPEJIOM.

B3noManHoe noMenieHHe ObUIO 3aIIMIIEHO JABYMS HE3aBUCHMBIMHM CUTHATU3ALUSIMU.
BepositHocTs cpabatpiBanms miepBoil cuctembl paBHa 0,9, a Bropoit — 0,8. Halimure
BEPOATHOCTH TOTO, UTO NMPHU MPOHUKHOBEHUH cpaboTaeT XoTs Obl OJIHA U3 CUTHATIM3ALUH.
DKcnepT cpaBHUBaeT JBa cliefla MajbleB PyK MO JBYM HE3aBUCHUMBIM IpPHU3HAKaM.
BeposiTHOCTB ciydallHOTO COBIAIEHUs IO EpBOMY Ipu3HaKy pasHa 0,1, a mo BTopoMy —
0,05. KakoBa BepoOSATHOCTH TOr0, YTO CIy4alHO COBMAAyT o0a ATH NpHU3HAKa
OJTHOBPEMEHHO?

[Tpu mposepke aBTomoOust mocsie I T sxcriepT mpoBepsieT TOPMO3HYIO CHCTEMY U PYJIEBOE
yrpasieHue. BeposaTHOCTh mosoMkH Topmo30B paBHa 0,04, a pysieBOro yrnpaBieHUs —
0,05. Haitnute BepOsSITHOCTH TOTO, YTO UCTIPABHBI 00€ 3T CHCTEMBI.

Ha skcneptusy moctymaroT JOKYMEHTHI M3 NBYX ¢uiananioB 6anka. M3 mepBoro ¢gunmana
nocrynaetr 60 % Bcex AJOKyMeHTOB, u3 BToporo — 40%. U3BecTHO, 4TO B epBoM ¢uinane

MOJIeNIbHBIE IOANUCH BeTpevatoTes B 1% citydaes, a Bo BTopoM — B 3% ciyyaeB. DKCHepT



49.

50.

51.

52.

53.

54.

5S.

56.

57.

Oeper Hayrajg oauMH JOKyMeHT. KakoBa BepOSTHOCTH TOTO, 4YTO IMOJMNUCh HA HEM
nojjiesbHast?

JUig cTpenkoBOW 3KCHEPTU3bl B3sUIM MATPOHBI U3 JBYX SAMMKOB. B mepBom smuke 70%
[IaTPOHOB CTapoi MapTUH (C BEPOSATHOCTHIO oceuku 5%), a Bo BTopoM — 30% mnaTrpoHOB
HOBOW MapTHH (C BEPOATHOCTHIO oceuku 1%). DkcrepT BRIOUPAET OJUH CIyYailHBINA MATPOH.
Haiiaure BEpOATHOCTH TOTO, UTO MTPOU30MUIET OCEUKA.

ITo cratuctuke 10% mnono3peBaeMbIX O JAHHOMY THILY €] JEHCTBUTEIBHO BUHOBHBI.
JIHK-Tect naer coBmajeHue y BUHOBHOIO € BepoSTHOCThIO 100%, HO y HEBHMHOBHOTO
4eJl0oBEKa CIy4yailHOE COBIAJEHHE MPOMCXOAUT C BEpPOSTHOCTHIO 1%. Y momo3zpeBaemMoro
obnapyxeno cosnaaenne JIHK. KakoBa BeposTHOCTH TOro, 4TO OH JACHCTBUTEIHHO
BUHOBEH?

Ha mompoce 20% ompammBaeMbIX TOBOPSAT JIOXKb, a 80% — mpaBny. [lomurpad duxcupyer
BOJIHEHHE (CUTHAJNl WIOXKb») Yy JITYLIEro 4elloBeKka ¢ BeposiTHocThio 0,9, a y decTHOro
yenoBeka (u3-3a crpecca) — ¢ BeposTtHocTbio 0,1. IMomurpad mokazanm CUTHAN <JIOKBY.
KaxoBa BepOSITHOCTB TOT0, UTO OIpPAIIMBAEMBbII IEHCTBUTEIBHO COITan?

[Ipn ocmoTpe MecTa HMpOHUCIIECTBUS AKCHEPT OOHapyx uin 5 cinenoB oOyBu. s xaxaoro
cllela BEPOATHOCTh TOTO, YTO OH MPHUTOJACH Ui HISHTH()UKALMOHHOTO HCCIIECIOBAHUS,
paBHa 0,8. CiyyaiiHas BenmuyuMHAa X — YHUCJIO CJEAOB, MPUTOJIHBIX JIJISI MCCIECIOBAHMUS.
CocraBbTe 3aKOH paclpeiesieHus clydaiiHol BenuuuHbl X. HaliouTe maremaTmyeckoe
M(X), D(X),

6 (x) cnyyaiiHOM BeJIMYUHBI.

OXXHAAaHUC AUCTICPCHUIO CPCAHCKBAAPATUYCCKOC OTKJIOHCHHUC

Haiitu p,, Maremarnueckoe OXUAaHUE, TUCIIEPCUIO M CPETHEKBAAPATUUECKOE OTKIOHECHHE

CIIy4allHOM BEJIMYMHBI X, 33JJaHHOM 3aKOHOM PACIPEICICHUS:

x; 2 4 1 3 6

Di 0,3 D2 0,2 0,1 0,3

B naGoparoputo nocrynwiu 4 oOpa3sua BemecTBa. BeposTHOCTh TOro, 4ro oAMH oOpaser]
JacT TOJOXUTENbHBIN pe3yibTaT MPU HPOBEACHUM OIpPENeIEHHOI0 SKCIEPTHOIO TecTa,
paBHa 0,7. VcnblTanus cumrarorcs HezaBUCUMbIMH. CiywaiiHass BennunHa X — YHUCIO
00pa3IoB C MOJIOKUTEIBHBIM pe3yibTaToM. CocTaBbTe 3aKOH pacnpesenenus X. Haiinure

BEPOSTHOCTH TOTO, YTO MOJIOKHUTENbHBIN pe3ysbTaT OyAeT MoJIydeH POBHO /s 3 00pa31oB.

0, x<2
Cryu4aiinas BenmumHa X 3a1aHa 3akoHoM pacnpenenenns: F(X) =Ja(x—1)3, 2<x<3
1, x>3

Haiigure mapametp (a), M (X), D(X), 6§ (X).
[Ipu uccnenoBanum u3mepsieTcss anuHa cieaa oOyBu. Ilycth cnmydaifHas BenuunHa X—
JUIMHA cllef]la B caHTUMeTpax. M3BecTHO, 4TO OHa paBHOMEPHO pacIpesesieHa Ha OTpe3Ke
24< X <30. Haiigure: mioTHOCTh pacupeaeneHus f (x); maremaTuueckoe oxuganne M(X);
mucniepcuio D (X); BEpOSITHOCTH TOTO, YTO JITTMHA CITy4aifHO BRIOPAHHOTO CJIeTa OKaKETCS OT
26 1o 28 cM.
B pe3ynbTaTe npoBeeHHs ONbITa BEIMYMHA MPUHSIIA clieaytomue 3Hauenus: 4, 1, 3,5, 1,

0, 4,5, 2, 5,5, 3, 1. Tpebyercs: 1. 3anmucaTh BapHAIMOHHBIA psfd; 2. U300pa3uUTh



CTaTUCTHUYECKOE pacmpe/esieHue BbIOOpKH Tpauyeckd, 3. COCTaBUTh SMIIMPHUYECKYIO

(GYyHKIHIO pacrieieSIeHUs ¥ IOCTPOUTH €€ TpaduK.

58. Ucnonp3yst kpurepumii [lupcona, mnpu ypoHe 3Hauumoctn « = 0,05 ycTaHOBUTH
COIJIACYETCsl JIM TUIOTE3a O HOPMAJIbHOM pACIpeAeieHUN TIe€HEPaIbHOW COBOKYIHOCTU

CIIy4ailHOM BETMYUHBI X, 3aJaHHON BapUALIMOHHBIM PSIOM:
X; 3 5 7 9 11 13
n; 6 10 25 8 30 5

9] 2
59. Ucnonb3ys kputepuit Y~ Ha ypoBHe 3HauumocTu 0,01 mpoBeputb, corjacyercs I

TUIOTE3a O HOPMAJIBHOM PacCIpeieIeHMH TeHEPaIbHOM COBOKYITHOCTH X € 3MIIUPUUYECKUM

pacrpeiesieHieM BbIOOPKH:

OMnupuyeckas yactora 1, | 8 16 40 72 36 18 10

TeopeTnueckast yacrora 7, 6 18 36 76 39 18 | 7

60. I[Ipm paccienoBaHMM Hae3ga Ha IEUIEX0/Ja OSKCIEPTY-aBTOTEXHUKY HEOOXOIMMO
MaTeMaTH4eCKU 000CHOBATh 3aBUCUMOCTb MEXKY JUIMHOM ciiefja TOpMOKeHus X (B METpax)
M OCTaTOYHOH CKOpPOCTHIO aBTOMOOWIS Y (B KM/4) B MOMEHT KOHTaKTa Ha OCHOBE 5

HpOBeI[éHHI)IX MOZICIIbHBIX OKCIICPUMCHTOB.

JlnuHa TOPMO3HOrO Iy TH 12 15 18 20 25
X (m)
Ocraro4nas ckopocTh Y 20 30 35 45 50
(xm/9)

Beruucnure BbIOOpOUHBIN KO3 duIMeHT nauHeHHON Koppensuuu I[lupcona. Omnpenenute
XapakTep U CUIIy CBA3M IO IIKane Yenmoka.
61. Ha ocHoBaHMM NOJy4YeHHBIX IO pe3yJbTaTaM H3MEpPEeHHUH 3HaueHUW BeauuMH X U Y

HalTH TMHEeHYIo perpeccuio Y Ha X ¥ BBIOOPOYHBIH KOAPPHUIIMEHT KOPPEIALUU:
X 10 20 25 28 30
v 5 8 7 12 14

62. /IBa skcmepra HE3aBUCHUMO OLEHWIM 6 OOBEKTOB HCCIENOBAaHUS M PACHOJOXKWIM UX IO

CTCIICHU CXOACTBA C UCCIICAYCMbIM 06p3.3LIOM. HOJ’Iy‘-IeHLI CICAYIOIUC TaHHBIC:

r 1 2 3 4 5 6

1




[IpoBepuTh, HACKOIBKO COTJIACYIOTCS MHEHHS OKCIEpTOB, C TOMOIIbIO Ko3(dduimenra

Kennanna.

63. B xo1e MoAroToBKH K pacCMOTPEHHUIO CyIeOHOTO Jiefa ObUIM MpPHTJIAIICHBI SKCIEPTHI s
OLICHKA IIECTH TMPEACTABICHHBIX MarepuanoB mo jgeiny. OleHka MaTepuaioB
OCYIIECTBIISIACh MO 7-0aylmbHOM ImIKane. B pesynbrare SKCIEpTHOTO OMpoca MOJYyYEeHBI

JaHHEBIE:

Oxcriepr 1 |6 (341|752
Okcnepr2 (4256|773

Ha ocHoBe JaHHBbIX CIICJIaﬁTG BBIBOJL OTHOCHUTCIIBHO COI'JIaCOBAHHOCTH MHCHUM ABYX

9KCIIEPTOB, UCTONB3YS K03 duimeHT CrnrupmeHa.



Mpunoxkenune Ne2. Bonpocbl 4ns npoBepKu ypoBHA o6yueHHocTu BIALAETb

IMPUJIOKEHHUE Ne2
BOITPOCHI J1JIA ITPOBEPKH YPOBHSI OBYUYEHHOCTHU BJIAJETD

1. daunbl matpuusl A u B. Haiigute matpuny C
1 7 2 3 4 0
a)A=(-3 4 -2|,B=|2 3 1],C=2A-3B
1 1 2 -1 0 4

3 -2 16 -2 1 9 0
b)A=<8 3 4 1>,B=(2 6 4 1>,C=A—2B

-5 7 0 4 -3 4 5 2

2. . Haiigurte npousBenenue matpuun A u B:

wa=(; °) 8=(3 ) wa=( ). 5=(4 2 )

41 1 2 -2 2 3 =2 1 3 0
oa=(3" % ;) B=(3 -2 1])wa=(-1 -1 3], B=(2 -1 3
1 -2 2 0 -2 4 1 -2 3

3. Bl)lql/ICJ]l/ITb Ol'[pe}]e.]'"/lTeJ'[]/l BTOpOFO HOpﬂI[Ka

5 -2 14 14 =1 -4 =5 5
a)A_|7 8| 6)A_|—5 2| B)A_|—3 8| F)“_|3 4
4. BbIYUCIHTH ONPEIETUTETH TPETHEro MOPSIAKA TPeMsl CIOCOGaMu:

1) npaBuIIO TPEYTrONBbHUKOB,;

2) npauio Cappyca;
3)MeTo]1 pa3IoKEeHUs 110 3JIEMEHTaM CTPOKH WJIN CTOJIONA
1 3 5 1 3 1 2 3 2
a).A=|3 -4 1 0)A=(4 7 4 B)A=|1 2 -3
1 2 2 3 -5 1 3 4 1
1 -1 3 1 -5 3 1 3 3
Nna=[2 1 11l ma=[|2 3 5 e)A=1|5 3 5
1 1 8 1 1 2 1 5 =2

5. PemmTb cucTemMy JHHeHbIX YpaBHeHuii MeTogom Kpamepa

8x—-7y+12z=1 7x +3y—5z=5

x+9y—-11z =10 x—9y —-2z=-10
a){ 6){
S5x —6y—2z=-1 8x+2y+3z=13



6x —3y —5z =155 —-3x—6y—5z=11
B){—4x — 5y + 2z = -30 r)y —3x+7y+4z =2
7x — 6y — 62 = 65 —6x+7y+2z=10

6. HaijiguTe paccTosiHre MeXKIAY TOYKAMHU
a)A(—8;11) u B(—1;—-13) 6)A(8;—1) u B(—8;11)

B) A(5;—3) u B(1;0) r)A(2;—1) u B(—10;4)

7. Haiitu koopauHaTbl TOUkH C cepennHbl 0Tpe3Kka AB 3a1aHHOr0 TOYKaAMU

a)A(—1;1)uB(7;4) 6) A(4;0) u B(2;5)
B) A(—2;—1)uB(2;3) r) A(0; 1) u B(3;5)

8. TpeyronpHuk 3anan KoopauHatamu BepimuH A(S; -3), B (2;-1) u C (-1;2). Haiitu
JUIMHY U CEpelluHy CTOpoHbI AB.
9. Haiinure miomaab TPEYrojJbHUKA, €CJIM 3aJaHbl CIEAYIOINE BEPIINHBI:
a) K(3;5),M(—3;4),N(5;-1) 0) A(0; —8),B(—6;4),C(7; —3)

B) A(1; —-3),B(2;5),C(8;1) r) A(—2; —4),B(2;8),€(10; 2)

10. 3agano ypaBHeHue npsamor Buaa 6x — 4y + 1 = 0. [loayuuTe ypaBHEHUE OaHHOM
MPSIMOM € YTJIOBBIM KO3 (PHUIIMEHTOM.

11. IIpsamas 3agana ypasHeHueM x — 2y + 2 = 0. CocTaBUTh [l 3TOW MPSAMOU ypaBHEHHE
«B OTPE3KaX»U MOCTPOUTH MPIMYIO.

12. CocraBbTe ypaBHEHHE NPsIMOiA, mpoxosiieit yepes Touku A(—1; —4) u B(0; 5).

13. lanbl  koopauHathl BepmuH Tpeyrojphuka ABC. A(—4;12),B(8;3),C(6;17)
Harnncars:

1) ypaBaenue cropon AB u AC u HaifTu ux yriioBbie K03()(HULUEHTSI,

2) ypaBHeHue menuansl AE.
14. Onpenenute Kakue W3 CHEAYIOIIMX HPSAMBIX — MapajulesibHble, a  Kakue
nepneHaukyisipusie: 6x —3y+7=0,4x—6y+3 =0,4x+6y+1=0, 3x + 2y —
5=0 2x—-3y+9=06x+4y—-3=0

15. HaiiTu npeneJsi:

. X%-3x+2 . X%>—6x+8 . 2x*-3x3+5 . 2—/x=-3
a) lim 0) lim B) lim ——— r) lim ——
x—1 x3+x+4 xX—4 X2—5x+4 x—o00 3x*—5x2+1 x—7 Xx2-49

1

1.0) lim (3+5"); e) lim (

x—0 \3+2x X—©

1-cosx

2x+3\* . sin7x .
arc) lim = 3) lim
2x+1 x—0 Sin11x x—0 X2



16. YcTaHOBHTE YeTHOCTh M HEYETHOCTh (PyHKIIUIA:

1 2x 2
a) f(x) = x — 7 6) f(x) = B) f(x) =
17. BbI4uCaIUTh NPOU3BOAHBbIE CJIeNYIOMUX PyHKIUIA:
a)y = (3x — 17)10 1)y =sin?xe**t! 5
K)y == arctgx3* — =
6)y = (6x3 —7)* e) y = sin(x3 + 4%)
my=74(3-2x)3
B) y = cos® x + 2x x) 5%x — 3x*
x 1
3) y=%+arctgx M) y=\/§+7§+\/§

n
r)y =sin(3x ——)
12 I/I)3I=c05953"—5x3

18. BbIuHMCIUTH cjieayIonie HHTErpaJbl:

a) I(3x4 —2x% +5)dx e) I(4cosx—3sin x)dx .1[ e*dx .
n) . 1+e™
4 x
6 | 5x° —x—2+2\/;)dx w) | %€ dx 4
J‘ dx
M) 2
B) I(%+4e" — 2sin x)dx 3) J-lenxdx 1 (1+\/;)
4 todx %
r) J.(2X—3) dx n) j[\/;—l. H) '([Sil’l xcos” xdx.
2 2
——-3x")d t
A)I(\/; * ) K)I]n(x+l)dx.

19. Ha BpIcTaBOYHOHN MOJKE HEOOXOAMMO Pa3MECTHTh 6 pPa3HBIX 3KCIOHATOB-KHUT, MPUYEM
KaX/IbI M3 HUX 3aHUMAeT OAHO MecTo. CKOJIBKO CYIIECTBYET pa3iIMUYHBIX BAPHMAHTOB HX
MOCJIeI0BATEIbHOTO pa3MeIeHus?

20. Ilo urtoram xoHkKypca U3 10 yyaCTHHKOB ONpeAesstoTcs 00JajaTeNd MepBoro, BTOPOro u
TpeTbero MecT. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB ONPEAETUTh MPU3EPOB?

21. Ins ¢popmupoBanusi paboueil rpynmsl U3 uMeromuxcs 12 yenoBek HEOOXOJUMO HAa3HAYUTh
4 mnpencrasuteneil. [lopsaok BbIOOpa mpenactaBuTeneld 3HadeHHss He uMeeT. CKOJIbKO
Pa3IUYHBIX COCTABOB I'PYMIBI BO3MOKHO?

22. B pacnopspkeHHH 3KCIepTa UMEIOTCS 8 pa3iUYHbIX OTIEYaTKOB MaJbIEB, NOIYUYEHHBIX MPU
ocMoTpe oObekTa. s nanbHeiIIero aHaau3a OH JOJDKEH copmupoBath Habop u3 3

otnedaTkoB. CKOJIBKO Pa3IUYHbIX HAOOPOB MOXKHO MOJIyYUTH?



23.

24.

25.

26.

27.

28.

29.

30.

B XO04€ OJSKCHCPTU3bl YCTAHOBJICHO, YTO HEU3BECTHBIN KOO COCTOUT M3 HYCTBIPCX

HernoBTopsiformxcst udp. i1t ero ¢GopmMupoBaHUS pa3peIIeHO HCIOIB30BaTh TOJBKO

udpsI
UrpanbHyo KOCTh OJIUH pa3 OpocaroT Ha NOBEpXHOCTh. Onpenenure BEpOSTHOCTh COOBITHSA,

1, 3,5, 7, 9. CkonbKo pa3iauuHbIX KOJOB YAOBIETBOPSIOT 3TUM YCIOBUSIM?

IIPY KOTOPOM Pe3yJIbTaTOM OKaKETCSl OJIHO U3 uncen 2, 4 win 6.

IIpyn nmpoBeneHUM aBTOTEXHUYECKUX MCCIEHOBAHUN aBAPUMHOCTU OIIPEACICHHONM MAapKHu
IPY30BBIX aBTOMOOHWJICH SKCHEPThl MPOAHATU3HPOBaIM JHaHHbIe O 2500 SKCTPEHHBIX
TOPMOXEHUSAX Ha MOKpoM acdampre. B 75 ciydasx 3adukcupoBaH OTKa3 MWIH
cpabarbiBanue aHTHOJOKUpOBOUYHOU cucteMbl (ABC) ¢ 3amep)KKoid, BBIXOIAIICH 3a
npenensl 'OCTa. Onpenenure cTaTUCTUYECKYIO 4acTOTy 0TKa30B cucteMbl ABC.

Haiitu BBIOOpPOYHYIO CpPEIHIOI0, BEIOOPOUYHYIO AUCIEPCHIO, MOY M MEIUaHy IO 33JJaHHOMY

pacmpeesieHHI0 BRIOOPKU

Bapuanra | -2 -1 |0 |1 |2 |3 |4
gacrota |3 |5 [20(35|25|7 |5
0,0 x<1
Cryuaiinas BenuumHa X 3aqaHa 3akoHoM pacnpenenenus: F(X) =Ja(x?2—1), 1<x <2
1, x>2

Haiigure napamerp (a), M (X), D(X), 6 (X).

9] 2
Ucnonw3yss kputepuit ¥~ Ha ypoBHe 3HauuMoctu 0,01 mpoBeputh, corjacyercs I

TUIO0TE3a O HOPMAJILHOM PacIpe/ielIeHNH TeHEepaIbHOM COBOKYITHOCTH X € SMIUPUYECKUM

pacrpeiesieHieM BhIOOPKH:

ImMnupuyeckas 4actota #, 10 15 36 84 36 18 10

TeopeTuyeckas yactota 1, 6 18 12 76 9 18 | 7

HmMeroTcss maHHBIE O MATH Cy,I[e6HBIX IKCIICPTAax. B Ta6J'II/II_Ie MMpEaACTaBJICHBL peﬁTHHr

npoeCCUOHATBHON ~ IEATENIBHOCTH  DKCIEPTOB M KOJUYECTBO MPOBEAEHHBIX HMMHU
HKCHEPTHBIX UCCIIEOBAHUM 3a MecCsIIl.

Cyneb6Hblii 5KkcepT 1 2 3 4 5

Peiitunr npodeccuoHanbHOM | 2 5 1 4 3

JeSITeIbHOCTH

KonungecTBo nccnenoBanui 18 25 12 20 15

Omnpenenure KodpHUIMEHT paHroBod Koppemsuuun CrnupMeHa W cjaeiaiTe BBIBOA O
HAJIMYMU U TECHOTE CBSI3H MEXAY PEUTHHIOM NMpOo(hecCHOHAIBHON e TeTbHOCTH 3KCIIEPTOB

1 KOJIMYECCTBOM HpOBC,[[éHHBIX HMHU SKCTICPTHBIX HUCCIEeIOBAHUM 3a MECHII.

Ha ocHOBaHMM NOJIy4eHHBIX MO pe3yJbTaTaM HM3MEpPEHUM 3HA4eHWH BeauuuH X U Y

HallTH MMHEeHYyI0 perpeccuio Y Ha X U BEIOOPOUHBINA KO3()PULIIMEHT KOPPENnsSIIn:
X 12 18 25 28
v 7 5 4 10

30
14




31. JIBa skcnepra HE3aBUCUMO OLIEHUIM 6 OOBEKTOB MCCIENOBAaHUS M PACIHOJIOXKWIM UX IO

CTCIICHU CXOACTBA C UCCIICAYCMBIM 06p33HOM. HonyquH CICAYIOIUE JaHHBIC:

T 1 2 3 4 5 6

1

IIpoBepuTh, HACKOIBKO COINIACYIOTCSI MHEHUS SKCIEPTOB, ¢ HOMOMIbI0 K03 durmenta Kennamnna

32. B X0A€ IIOAIOTOBKH K paCCMOTPCHUIO Cy,[[e6HOFO Aciia ObLIH IpUrjamcHbl SKCIICPThI IJIA
OLNCHKM ICCTH  MPCACTABJICHHBIX MATCPUAIOB 110 ACITY. OHCHKa MaTcpurajioB
OCYHICCTBJIAIAChH 10 7-0ampHON ImIKajie. B PE3YJIbTATC SKCIECPTHOTO OIIPOCa IMOJTYYCHBI

JaHHLIE:

Oxcriepr 1 |63 (4|7 [5|2
Oxcrieptr2 |42 (5]6(7|3

Ha ocHoBe JaHHBIX CIICJIaﬁTG BBIBOJL OTHOCHUTCIIBHO COI'JIaCOBAHHOCTH MHCHUMN ABYX

HKCHEPTOB, UCTIONB3Ys K03 puimentT CriupmeHa.



Mpunoxenune Ne3. O6pasubl TMNOBbLIX pacyeToB

TUIIOBOM PACUYET Nel

1 BapuanT

253)’

Haiitu matpuny: Haiitu P = (24 — 3B)C, ecniu A = (1 PR

3 =2
0 4 5
B8 4D c-(1 1)
5 1 6 7 0
x+2y+3z=5
Pemnts cucreMy JTMHENHBIX ypaBHEHUI { 2x—y—z=1
x+3y+4z=6

Hansl Bepnnbl Tpeyroiasauka A (1;2); B(3;7); C(5;-13). Berauciauth 1auHy BBICOTHI,
onmyuieHHoM u3 BepiinHbl C Ha ctopoHy AB u muomans tpeyronsauka ABC.
CocTaBuTh ypaBHEHHE NPSAMOM, Tpoxoasauiei yepes Touky M (- 3; - 1) napayuienbHo npsamoit 2x +

y—4=0

Beruucnure yrosn mexay npsmMeiMi 3x +y —2=0u x—3y+5=0

. 342 48 . 3x'—4x+2
im0 lm5=75
Boeruncnute npenenst yHKIUM: a) U 77 7T 6)

Haiitu npousBoHyt0 QyHKIMU: a) ) = 2\x —l+ 43 0) y =Invx?+5x+6
X

. ) s, 6 dx
BbIYHCIIUTE HEONPEIeIEHHBIN MHTErpal: a) [ (\/x_ + 2) dx 0) J.—(3x 5y
3 V3
BeruucnauTs onpeneneHHbI UHTETPAL: a) J.x\/I + xdx 0) Iex sin xdx.
0 0
2 BapuaHT
0 1
r 1 23
Haiitu matpuny C= A" —3B, rne A= 01 2/ B=|5 6
0 3

2x-4y+3z=1
2. Pewmmrh cHCTEMY JTMHENHBIX YPABHEHUN [, _ o y+4z=3

3x—y+5z=2



. Bwruuciauts onpeneneHHbI HHTETpA: a)

Jansr BepmuHbl TpeyronbHuKa A (-2;-7), B (-2;3) u C(4;-2). CocTaBUTh ypaBHEHUE MEIUAHBI
AK u naittu miiomaap tpeyroinbHuka ABC

IIpsimas 3amana ypaBHeHueM x — 2y + 2 = 0 . CocTaBuTh [Uisl 3TOH NPSIMOM ypaBHEHHE B
“oTpe3kax’ M MOCTPOUTH 3Ty MPSAMYIO.

[IpoBepbTe, ABIAIOTCS JH JaHHBIC IPSIMbIE MAPAJUICTbHBIMU, EPIEHANKYISIPHBIMU: X + 2y —

20=0 u x+2y—2=0

l Sx? +2x—3 ” ( Sx+1 }
. _,l I?]] 4x* —x-5 \1 IP S5x-7
Beraucnute npenens! GyHKIUU: a) 0)
1
y=5x2——+2\/; N
Haiitu npousBonHyto GyHKIMH: a) X 0)y = (3 — 5)
N 3x-1 .
BrrauciauTs HeonpeaeneHHbI HHTErpal: a) j 2—1dx 0) Ixsm xdx
x T —x+

2 2 X e
jmdx 6) [ (1+1nx)*dx
1

1

3 BapuaHT

P=(A-B)Y(A+B)

y (
2x—3y+z=-3
2. Pemmrs cuctemMy JTMHEWHBIX ypaBHEHUN { x+5y—z=-1
3x+y+4z=11

[ I ]
I

'_l::il—l
—
83|
—~—
[ S5-I ]
".»-‘llt\.'a
=
\"“-_--“"

1. Haiitu maTpuity:

3. TpeyronpHuk 3anan koopauHatamu BepiinH A(5; -3), B (2;-1) u C (-1;2). Haiftu nnuny u
cepeauny ctoponsl AC
4. Jlan tpeyronsHuk ABC c¢ Bepmmnaamu A (1; -3), B (3; -5), C (-5; 7). Haiitu muomane u

cepeauHbl CTOpOoH TpeyroiabHuka ABC.

5. Ilpsmas 3agana ypaBHeHueM 3x—5y +15= 0. CoctaBuTh AJi 3TON NPAMON ypaBHEHHE «B

OTPE3KaxX»u NMOCTPOUTH MPAMYIO.

2
. x° -9 3x
6. Bpuucnutk npeaensl GyHKIuy; a) lim —— 0) Im ——.
p (by ) x—3 xz _3x ) X—>00 /x2_2x+3
COS X

7. Haittn npousBognyio GyHkium: a) y=x'sinx+e’ 6) y=——ri—
X +sin x



1 1

. 1 j xe  dx
8. BBIHCINUTH HEONIPEACICHHBIN HHTETPAT: a) I —+—+—dx 0)
X

2 3
X X

2 [ 2
-1
9. BBIMUCIUTH ONPEIENEHHbI HHTETpAL: a) [ (W + xi — 2) dx 0) I al

4

dx
4 BapuaHt

4 1 -1 -4 1 4
. Haiitu (3A+4B)-B,ecrud=|-2 5 3 |,B=|-2 3 -1
1 2 1 1 2 2

X—y+z=-2
. PemuTs cuctemy NMHEHHBIX YpaBHEHUI {Zx +y—2z=6
x+2y+3z=2
TpeyronbHUK 3a1aH KOOpAMHATaMU cBOUX BepiiuH A (-6;-1), B (-4;-3), C (-3; -2) Haiitu
ypaBHeHue cTopoHbl AB u nnuny croponst AC.
CocTaBuTh ypaBHEHUE MpPSAMOM, Mpoxoxasuied uepe3 TOuky A (-4;-2) NepneHAUKYJISPHO

npsimoii 4x +y —5 =10

. Boruncnure yroa mexay npsimeiMu 2x +y—5=0u x+3y—4=0

n’ =2n* +7 o33

6) lim

x4 22 _q

. Beramcmuts npesens! GyrKnum: a) lm 5 3
e dn” +3n° +4

. Haiiti mpousBosnyr0 QyHKIMHU: a) y = 24x - ! +43 0) y= (3" —x° )sinx
x

'[3\/1+3x dx

. BbIUMCIUTH Heonpe/eNneH bl uHTerpal: a) [ (3\/ x? + 3% + 8) dx 0)

5

3 x —1dx.
. BpluncauTh onpeneneHHbl HHTErpa: a) J (xz + —4j dx. 0) !
X
1

S Bapuant

2 -4 0 4 -1 =2
. Haiitu matpunty 3A —2B,ecru A =( -1 5 1 ,B={0 -3 5
o 3 -7 2 0 -4

—3x+5y+6z=-8
. PemmTh cucremMy JIMHEWHBIX YPaBHEHUU { Ix+y+z=-4
x—4y—2z=-9



Janer BepmmHbl TpeyroiabHuka A (-5;2), B (1;4) u C(8;-3). CoctaBuTh ypaBHEHUE MEIUAHbBI
AK u naittu miiomaap tpeyroinbHuka ABC
[IpoBeprbTe, ABIAIOTCS JU JaHHBIE MIPSIMbIE APAJUIETbHBIMU, EPIICHIUKYIIPHBIMU:

10x+y+1=0 wu x—10y+80=0
Haiitu koopnunatel Touku B ogHOro koHia orpeska AB, eciu apyroi KoHell OTpe3Ka - TOuKa

A (4; -2), a cepenuna otpeska Touka C (2; -3).

Beraucnuts npenenst pyHkiuu: a)  m _3x—6 6) lim (n + 3] 32

25 —4x+23 n+7

X

Haiitu ipou3BojHyI0 GyHKIHHE: a) y = 5" x° + ¢ 6) y=03- f)*"
Jx 2

T
v
) Ie sin xdXx.
S5x”+1 !
x4

BrrauciauTs HeonpeaeneHHbI HHTErpal: a) J- dx 0)

2
. BbruncnuTh onpeneneHHbIi HHTErpal: a) I(x3 +4x)ix 0) Ixe’x
-2 0



MpunoxeHne Ne3. O6pasubl TMNOBbLIX PacyeToB

THUIIOBOM PACUYET Ne 2
1 BapuaHT

B skcniepTHO# 1abopaTopun UMEIOTCSL 7 CUHUX, 6 3eJIEHBIX U 5 KpAaCHBIX MMAIOK ¢ MaTepuajiaMu
pa3IMYHBIX YTOJOBHBIX Jeid. Jlmsi mpoBepkw Hayraja BBIOMpalOT OAHY IManky. Haiiaure
BEpPOSITHOCTH TOT'O, YTO BBIOpaHHAs TMaIKa OKaKEeTCS CHHEH.

B ropunnyeckyro opraHu3aiuio MOCTyNalT JOKYMEHTHI OT JBYX HCTOYHHKOB: OpraHu3amus A
npenocrasisger 40% noxkyMeHTOB, a opranuzaimuss B — 60% nokymenToB. BeposTtHOCTh
oOHapyXeHHs OWMOKM B JOKyMeHTe opraHumzanuu A coctaBuser 0,03, a B JOKyMeHTe
opranmzau B — 0,05. CnyyaitHo BBIOpaHHBIN JOKYMEHT OKasalicsi omuOouHbIM. Haiinure
BEPOATHOCTH TOTO, UTO OH MOCTYMUII OT OpraHu3aiuu B.

Ha cynebnoe 3acenanue momkHbl sBUThbes 10 cBuaereneil. BeposTHOCTh TOTO, YTO KasK[blid
CBUJIETENb SBHUTCS Ha 3acefganHue, paBHa 0,7. SIBka KaXkJoro CBHACTENS IPOUCXOIUT
HE3aBUCHUMO OT SIBKU OCTasIbHbIX. CiyualiHas BeJIMYMHA X — YUCJIO CBHUJETENEH, SIBUBIIUXCS
Ha cynebHoe 3acemanue. Haiinure wMarematudeckoe — OXHIaHUE, JAUCIEPCHI0 U
CPEIHEKBAAPATUYECKOE OTKIOHEHUE CIIyYaiiHON BEIMYMHBI X.

[Ipn ananu3e NEATENHHOCTH MATH aJBOKATOB ObUIM TONY4YeHBI JAaHHbIE 00 WX pEUTHHTe

HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTU U KOJMYCCTBE YCIIOBHBIX CAUHUI] paACXOA0B HAa PCKIAMHYIO

JCATCIIBHOCTb:
Pefituar  mpodeccnoHanbHOM|1 3 3 5 2
JIeSATEIbHOCTH
IPacxo/bl Ha pexyamy, y.e. 2 1.3 0.8 1.5 2.1

TpeOyeTcss HAUTU TECHOTY CBSI3U MEXAY PEUTUHTOM MPOo(decCHOHANBHON NeATeIbHOCTH U
pacxoaMy Ha pekiamy, UCIoNb3ys Koa(hUIUeHT paHroBoil koppemnsuu. Crenaiite BbIBOJ O

CTCIICHU TCCHOTBI U HAITPABJICHUU CBA3W MEXKAY JaHHBIMHU ITOKa3aTCIAMU.
2 BapuaHT

[Tpu mpoBeneHnn CyneOHO-IKCIIEPTHOTO UCCIIEIOBAHNS HE3aBUCUMO BBIOMPAIOTCS 1BA 00BEKTA
Ui TpoBepku. Jlns mepBoro oO0BEKTa BEPOATHOCTh MONy4YeHUs 4YETHOTO HOMEpa paBHA
BEPOSTHOCTH BBIMAJICHUsI YETHOTO YKCIa TPU OPOCAHUM WTPAILHOTO KyOHMKa, a JIJIsl BTOPOTO
00BEKTa BEPOSTHOCTh TMOJY4YEHHS HOMepa 4 paBHAa BEpOSTHOCTH BBIMAACHHUS dYHucia 4.
Haiigute BepoSTHOCTH TOTO, YTO IS MIEPBOTO 00BEKTa OYJET MONTy4YeH YETHBIM HOMEp, a s
BTOpPOT0 — HOMeEp 4.

[IpenoaBaTens BBIOOPOYHO OMPOCHI CTYAEHTOB IOPHINYECKOM IPYIIIBI O KOJHYECTBE

HU3BCCTHLIX UM HOPMATHUBHO-IIPABOBBIX aKTOB I1O I/IBy‘IaeMOﬁ JUCHUITIINHCE. beum IMMOJTY4YCHBI



cnenyromue otBeTwl: 4, 0, 2, 1, 0, 1, 3, 2, 5, 1. Haitaute cpeqnee 3HaueHue, MOy U MeAUaHy
MOJIYYEHHOTO CTATUCTUYECKOTO psijia.
[Ipu cyneOGHO-CTaTUCTUYECKOM MCCIIEIOBAHUM TOJYYEH CIEAYIONIMN BapUAllMOHHBIA Pl

3HAQYECHUM CIIly4alHOU BEJIWYUHBI X:

x; 3 5 7 9 11 13
n; 6 10 25 8 30 5

Wcnone3ys kpurepmii [lupcona mpu 3amanHoM ypoBHe 3HaunMoctu « = 0,05, ycTaHOBHTS,
COrjacyercsi JM THUIIOTE3a O HOPMAJIbHOM pPAacCHpelel€HUN TEeHEpPaIbHOM COBOKYITHOCTH

CJ'Iy‘I&fIHOfI BEJIUYMHBI X C IMOJIYUYCHHBIMHU PE3yJIbTaTaMUH Cy,Z[e6HO-3KCHepTHOFO HUCCiICaJOBaHUs.

Haiigute ypaBHeHue nuneliHo# perpeccuut Y 1o X U KodGUIUEHT KOPPESIUH, UCTIONb3Y S

JTAHHBIE TAOJIUIIBL;
X 19 3 8 1 2
Y |14 |22 |18 16 12

3 BapuaHr

B 0a3ze pnanHbBIX 3apeructpupoBaHo 36 cyaeOHbix gen. W3 HuXx 9 ngen cBsA3aHBl C
UMYIIECTBEHHBIMU CIIOpaMH, 4 1ena — C JlelaMd O MOIIEHHHYeCTBe, NpU 3TOM | 1emno
OTHOCUTCSI OJHOBPEMEHHO K 00emM karteropusMm. Hayram BeiOuparoT omHo neno. Haimure
BEPOSITHOCTH TOTO, YTO BBIOPAHHOE [IENO CBSA3aHO C WMYIIECTBEHHBIM CIIOPOM HWIIH

MOIMICHHUYCCTBOM.

Ha 3aBone pa0oTaioT Tpu CTaHKa, M3rOTABIMBAIOLIME OJAMHAKOBBIE JeTanu. [lepBblil cTaHOK
npousBoauT 30% Bcex aeraneil, npu 3ToM 2% ero Aerasneil SBistoTcs OpakoBaHHBIMH. BTopoit
cTaHokK mpou3BoauT 50% Bcex aertanel, npu 3ToM 3% ero aerasuei sBISIOTCS OpaKOBaHHBIMH.
Tperuit cranok mnpousBogutT 20% Bcex naeraneid, npu 3ToM 5% ero aetaned SBISIOTCS
OpakoBaHHbIMU. Hayran BbiOpaHHas neTanb Okaszajgach OpakoBaHHOH. HaiiTm BeposTHOCTBH
TOTO, YTO ATa JIETaJh ObLJIa U3TOTOBJIEHA TPETHUM CTaHKOM.

Haiitn p,, MaremMaTHueckoe OXHIaHHWE, JAUCIEPCUI0 W CPEIHEKBAIPATHUYECKOE OTKIOHEHHE

CIIy4yallHOM BEJIMYMHBI X, 33JJaHOM 3aKOHOM PACIIPEECIICHMUS:
X 2 4 1 3 6
p; |03 D> 0,2 0,1 0,3

Ha ocHOBaHMU MOMyYEHHBIX MO pe3yJbTaTaM U3MEPEHU 3HAYECHUM BETUYMH X U Y



Haiitu nuneiinyto perpeccuro Y Ha X ¥ BBIOOPOYHBIH KOAPPHUIIMEHT KOPPEIALUT
4 papuaHT

1. Ilpu npoBeneHnu cy1eOHO-OKCIEPTHOTO HCCIEA0BaHUS ABYM 00bEKTaM MPUCBAUBAIOTCS
ciyyaitaeie HoMepa ot 1 10 6. Homepa Bb1OMparoTcst He3aBucuMo. Haitaute BEpOSTHOCTB TOTO,
YTO NEPBOMY OOBEKTY OYyJIET IPUCBOCH HEYETHBIN HOMED, a BTOPOMY — HOMeEp 3.

2. Ilpu mpoBeneHuu cyeOHO-IKCIIEPTHOTO UCCIIEI0OBAHUS BEPOSATHOCTD TOTO, YTO IKCIEPT
MPaBUJIbHO YCTAHOBUT HAJIMYME MCCIIEyeMOro npusHaka, passa 0,9. Dxcnept nposogut 100
HE3aBHCHUMBIX HccienoBaHuil. HalimuTe BEpOsITHOCT TOTO, UTO B PE3yJIbTaTe ITUX
MCCIIeTIOBaHMM NMpaBUIIbHBIN BRIBOJ OyaeT momydeH ot 60 1o 80 pas.

3. CnyqaﬁHaﬂ BenuunHa X 3a7aHa 3aKOHOM pacupCaciICHuA

X

2

3

r)

11

P

0,1

?

0,3

0,2

N3BecTHO, 4TO MaTemMaTH4ecKoe okuaanue X paBHO 5,7. Haiitu a) P(X =3) , 0) 3HaueHue X,

KOTOpPO€ OHa MPUHUMAET € BEpPOATHOCTHIO 0,3.

4. PaccunTtaTh KOXPGUIMEHT KOPPENIALNN MEXIY KOJIUYECTBOM MPOIYIIEHHBIX CTYyI€HTOM map X

1 €ro yCneBaeMocThI0 Y, onieHrBaemMoit mo 10 0anpHOM mikaiie, moyib3ysCch JAHHBIMUA TaOTHITBI.
X6 |2 15/9(12]5|8

Y8 |9 |4 |63 [7]6

S Bapuant

1. B

MMPECTYIJICHUSAM, 6 ACI IO TpaXKIaHCKHUM CIlopaM H 12 AC IO aJAMHUHHUCTPATUBHBIM

apxuBe CyAeOHO-’KCIEepTHOM saboparopuu Haxoaarcs 10 fenm 1Mo yrojoBHBIM
npaBoHapyueHusM. 13 apxuBa Hayraj BBIOMparOT oAHO Jieno. Haliiure BeposiITHOCTh TOTO, UTO
BBIOPAHHOE JIEJI0 OTHOCHUTCS K KATETOPHH IPaXTaHCKUX CIIOPOB.

2. Tlpu npoBeneHuu cye0HO-IKCIEPTHOTO UCCIEI0OBAHUS UCTIONB3YIOTCS MATh HE3aBUCHMO
paloTarolx U3MEpUTENBHBIX PHOOPOB. BeposTHOCT OTKa3a Kaxoro npubopa 3a Bpems T
pasna 0,3. Haiinute BeposaTHOCTB TOTO, 4TO 32 BpeMsi T OTKaKyT HE MeHee YeThIpEX MprOOpOB.

3. Haiitu BBIOOPOYHYIO CPEIHION, JUCIIEPCHI0, MOy W MEIWaHy CIydailHOW BenuuyuHbl X Ha

OCHOBAHUHU JAHHOI'O paCrpeaciCHusd BI)I60pKI/IZ

Xi 1 5 6 8
ni 6 4 7 3

4. JlBa skcnepra npopamwxkupoBaiu 11 ¢upM B mopsiake ux NMPUBIECKATSIBHOCTH ISl HHBECTHUITUH.

[TonmyueHs! cienyromue mociea0BaTeIbHOCTH PAaHTOB (PUpM



[TpoBepuTh, HACKOIBKO COTJIACYIOTCS MHEHHS OJKCIEPTOB, C NOMOIIBI0 Ko3(dduuumenra

Kennganna



IMpuioxenue Ne 4. O6pa3ubl KOHTPOJIbHBIX PadoT

KOHTPOJIBHAS PABOTA Nel

Bapuanr 1

| Haiima P = 24-3B)C.eccomd= (3 ° ) p=(0 T %).c= (i _12>

2x —3y+z=-3
2 Pemuts cuctemMy ypaBHEHUI { x+5y—z=-1
3x+y+4z=11
3 TpeyronpHuk 3a1aH KoopArHaTaMu cBoMX BepiiuH A (8;-4), B (-2;-3), C (-1; 6) Haiitu

ypaBHeHue ctoponbsl BC u anuny croponst AB

2n+1]3” &) Im 5n> —2n—4

4 Haiitu ipenensl GyHKIUA: a) m
P by ) (271—3 e 4n® 4+ 5

n—0

X

e
5 Haiitn nponsBoxHele GyHKIMIA: a) y =— +arcigx 6)y = InVx? +5x + 6
X

6 BbIMUCIUTE HHTETPATHE: @) [ (W + x% — 2) dx 0) Iex sin xdbx.
0
Bapmuanr 2
2 1 1 0 2 1
1 Haiitu marpuny: P=(34-B)" -C, A=|0 —-1| B=|2 1| c=|0 -2
3 2 -1 3 31
x—2y+z=1

2 Pemwth cuctemy ypaBHeHuit 2x + 3y —z = 8
x—y+2z=-1

3 Ilpsmas 3amana ypaBHeHweM 2x + 3y — 6 =0 . CocraBuTh M1 3TOW NPsIMOM ypaBHEHHUE B

“oTpe3kax’ M MOCTPOUTH 3Ty IPIMYIO.
- . 1—=cos(2x
4 Haiitu npenens! GpyHKuu: m _3x=6 lim 1= cos(2x)

25 _ . [x1+23 x—-0 tgz(Sx)

5 Haiitu npousBoaHble GyHKIMIA: a) y =4x° — 1 +/x 0) y= (\/; yaresin
X



3
— 1
6 BbluuciauTh UHTETpAIbL: a) I Sx—lldx 0) I(xz +— jdx.
X —X + 1

Bapuant 3

1. Haiitu maTpuny: P=(A+2B)-C, A=(_11 0 2),B= (2 1 0),

-3 1 3 -1 4
1 2
3 -1

2x+y+z=1
2. Pemmwth CHCTEMY ypaBHEHHH <X+ )y+z=06
3x—y+z=4
3. Jlanel BepmmHbl TpeyronbHuka A (2;-2), B (-2;4) u C(1;-3). CoctaBuTh ypaBHEHUE MEIUAHBI
AK.

4 Hai o ) fim n’ —2n*+7 L3
. Haittu npenensl QyHKImuM: a —
P Y o 2n? 4+ 30 +4 x4 27 ]

5. Haiit npon3BoHble GyHKIMIA: a) y = ( 3 —x2 )sin x 0) {x =Incost,,

y =Insint.

5x% +1

6. BpbruncauTe MHTErpanbl a)j n
X

1
dx  6) j xe* dx
0

Bapmuanr 4

1 0

1 23
1 Haiitu matpuny: C=4" =3B |, A= ,B=|5 2|
01 2 L 3

x+2y+3z=5
2 PewmuTh cucTeMy ypaBHEHUU { 2x—y—z=1
x+3y+4z=6

3 IIpoBepbTe, ABIASAIOTCS JIM JaHHBIE NPSIMbIE NapaJUICIbHBIMA, EPIECHINKYIAPHBIMU: 2X — Y +
1=0 u x+2y—-8=0

sin 3x 6) lim x22—6x+8
=2 xT —8x+12

4 Haiitu npeaensl GyHKIAH: a) liTr(%
X—



5 Haiitu npon3BoaHkle GpyHKIMiE: a) Y= 6) ¥ =x’sinx

2 .2 X
x +xe +1
6) j—

BerauciauTs uHTETpasbI: a) '[ xsin xdx dx
X
1
Bapuant 5
2 3 1 0
1 Haitru Marpuny: P=(4+B)" -(4-B)*, A=|1 —-1|p=|1 -1
-2 1 2 2

2x—y+z=2
2 PewuTb cuCTeMY YpaBHeHUH {3x+2y+2z=-2

x=2y+z=1

3 CocraBbre ypaBHenue BoicoThl BK Tpeyronsaruka ABC ¢ BepmnHamu B Toukax A (-1;4), B (2;

-3) u C (2;-3).
3 2

. X _3x +2 67’1—4 72112

4 Haiitu npenensl pyHkiuu: a) lm —————  0) lim

ped dymkn ) 1y’ —4x” +3 "—>°0(6n+5j
o o 2 x sin x

5 Haiitu npousBoHble GyHKUMH: a) y=Xx" coOsSx+e 0) y=——
X +cosx

5
6 BBIYHCIUTE HHTETPAJIBL: ) I3V1 +3x dx 0) j\/ x —ldx.
1

KOHTPOJIBHAS PABOTA Ne2

Bapuanr 1

1 /JIBa cTpeinka, 1l KOTOPBIX BEPOSITHOCTH IMOMNAJaHUsl B MUIIEHb paBHbI cooTBeTCTBEHHO 0,7 1 0,8,
MPOU3BOJIAT MO OJHOMY BBICTpeny. OmpenenuTs BEPOSATHOCTh XOTsA ObI OAHOTO TOMAJaHUs B
MHUIICHbD.

2 BeposATHOCTH M3roTOBJICHUS rogHou netanu paBHa 0,8. [Tpousseaeno 500 neraneit. Kakoe yucno
TOJIHBIX JIeTajeil BepodaTHee noiayuutb oT 390 mo 4107

3 IlpenopaBaTenb BHIOOPOYHO CIPOCHII CTYIEHTOB TPYNIIbI, CKOJIbKO KHUT 0 TB u MC oHu 3HatoT.

Ux otBets: 4, 0, 2, 1,0, 1, 3, 2, 5, 1. Haitaute cpeanee 3HaueHue, MOy U MEUaHY.



4 HaiiTn MaTeMaTHYECKOE pacipeiesieHue U JUCIIEPCUI0 ClydailHoW BenuuuHbl Z=-3X +2Y-6, ecnu
M (X)=4, M(Y)=7, D(X)=3, D(Y)=8
5 HmeroTcst BHIOOpOYHBIC TaHHBIC O CTa)ke padoThl (X, J1eT) U BBIpaOOTKE OJHOTO pabodvero 3a CMEHY

(Y, wr):

[TocTpouTh ypaBHEHUE JTMHEUHOW PETPECCUU.

Bapuanrt 2

1 B ypHe naxogsTcs 12 6enbix ¥ 5 uepHbIX 11apoB. M3 Hee BBIHMMAIOT HayraJ OAMH Ilap, CHOBA
BO3BpAIllAlOT €r0 B ypHY M UIapbl NE€PEMELIMBAIOT. 3aT€M BBIHMMAIOT BTOpod map. Haligute
BEPOSATHOCTb, YTO 00a BBIHYTHIX I11apa OeJble.

2 B Tupe crpenok npoBoauT 6 BHICTPENIOB M0 MUILEHH ¢ BEPOSTHOCTHIO MonafaHus kaxaoro 0,6.

KakoBa BeposITHOCTB TOr0, 4TO OyzeT He OoJiee ABYX MOMaJaHUM.

3 Crnyuaiinas BennuuHa X 3a/laHa 3aKOHOM pacrpe/iesieHus

X| 5 31 ? 10
Py 01} ?2| 02| 04

M3BecTHO, 4TO MaTeMaTH4eCKoe oxkunanue X pasHo 6,5. Haiitu a) P(X =3),

6) 3HaueHue X, KOTOPOE OHA MPUHUMAET C BEPOSTHOCTHIO 0,2.

4 Haiitu BBIOOpPOYHYIO CPENHIOI0, BHIOOPOYHYIO AUCIIEPCHUIO, MOy M MEAMAHY IO 3aJaHHOMY

pacripeieIeHUI0 BBIOOPKU
Bapuanta | -2 | -1| O 1 2 3|1 4

4acToTa 3 5 20| 35 25 7 5

5 ['pynmy CTyJeHTOB paHKUPOBAIX B COOTBETCTBHH € MX CIIOCOOHOCTSIMH K S3bIKaM.
Crynent 1| 2] 3| 4 51 6| 7| 8| 9 10
Panr 3Hanuii no anromiickomy si3piky | 5| 7| 1| 4 21 3] 6| 9] 10| 8
Panr 3Hanuit o KeIprei3ckoMy s3bIky | 4 | 8 | 9 10 6| 3| 5 1 2 7

Tpebyercs HalTH TECHOTY CBSI3M MEXIY OTUMH JaHHBIMH, HCIOJB3YsS KOA(PPHUIMEHT

PaAHrOBOM KOPPETSALIHH.



Bapuant 3

1 [Ipenmpusitie obecrieunBaeT PEryJsipHBbINA BBIMYCK MPOIYKIUU HpU OE30TKA3HOH MOCTaBKe
KOMIUIEKTYIOIIHUX OT JBYX CMEXHHUKOB. BEepOoATHOCTh OTKa3a B MOCTaBKE MPOAYKIIUU OT NEPBOTO U3
cmexaukoB paBHa 0,05; ot Broporo — 0,08. Haiitu BeposiTHOCTB ¢00s1 B pabOTE MPEAIIPUSATHSA.

2 [Ipou3BoauTCS psii BBHICTPENIOB MO MHILIEHH C BEPOSTHOCTHbIO momananust 0,7 Mpu Kaxiaom
BBICTpeEJe; cTpenb0a BeleTcss A0 IMEepPBOro MOMaJaHUs B MHUIIEHb, HO HE CBBIIIE 3 BBICTPEJIOB.
CocTaBHUTh 3aKOH pacipeieNieHUs YUcia MPOU3BEICHHBIX BICTPEIIOB.

3 bpokep mpoOBOAWT ciy4ailHyt0 BBIOOPKY UeThIpeX akKUWid U3 OOJBIIONH TreHepalbHOM
COBOKYITHOCTM aKUMWA C HU3KUM HOMHUHAJIOM. LleHbl akuuii B TE€HEPAIbHONM COBOKYIHOCTH
MOTYMHSIOTCS. HOpMAJIbHOMY pactpenesieHuto. Llensr akiuii B BeiOopke coctaBuiau: $5, $12, $17,
$10. Haiitu: a) BEIOOPOUYHYIO CPEAHION; 0) BHIOOPOUHYIO AUCIIEPCUIO U UCIPABICHHYIO AUCIICPCHUIO;
B) MOy U ME/IMaHy.

4 HMmnoprep ymakoBbIBaeT 4Yail B MakeTbl HOMHUHAJIbHBIM BecoMm 125 1. M3BecTHO, uTO
HATIONHSAION[Asl MalliHa paboTaeT €O CTaHAApTHBIM OTKJIOHeHWeM, paBHbiM 10 1. Haiitn

MUHUMAaJbHBII 00bEM BBIOOPKH, YTOOBI ¢ BEPOSTHOCTHIO 95% TOYHOCTH MHTEpBaJIa OblIa paBHOU 2

T.
5 Haiitu BbIOOpOYHOE ypaBHEeHHE TUHEHHON perpeccun Y Ha X M BIOOPOYHBIH KO3 dULIHEHT
KOPPEJSILIIHN.
X 1 2 3 4 5
y 3,2 4,2 2,7 0,7 1,2
Bapuanr 4

1 B ypne Haxomsrcs 15 6enbix u 6 yepHBIX I1apoB. 3 Hee BEIHUMAIOT Hayraj OJWH Iap, CHOBA
BO3BpAIllalOT €r0 B YPHY M IIApbl MEPEMENIMBAIOT. 3aT€M BBIHUMAKOT BTOpoW map. Hainure

BEPOSITHOCTH, YTO 00a BBIHYTHIX I1apa Oelbie.



2 ABToOyC TPUXOIUT Ha OCTAHOBKY Kaxaple 8§ MuHYT. [laccaxup mpUXOAWT HAa OCTAaHOBKY B
CIIy4yalHbII MOMEHT BpeMmeHM. llpenmonaraercsa, 4ro BpeMs €ro npuxoja PpPaBHOMEPHO
pacnpeneneHo Ha uaTepBaie oT 0 7o 8 muHyT. Haittu: BeposTHOCTB, 4TO maccaxkupy NpuiaeTcs

KIaTb aBTo6yc MeHee 3 MUHYT. MareMaTudeckoe OXKHNJAaHUC U JUCIICPCHUIO BPEMCHHU OXKUAAHUA.

3 Haiitu BBIOOPOYHYIO CPEIHIONW, JUCIIEPCHIO, MOJY W MEIWaHy CIy4aiHOHW BeNWYWHBl X Ha

OCHOBAHHUHU JAaHHOI'O paCrpeCaciICHusd BBI60pKI/IZ

Xi 1 5 6 8
ni 6 4 7 3

4 Haiitu MaTemMaTHuecKoe OXHJaHUE M JUCIEPCUI0 CIy4aiHOW BenuuuHbl Z =6X +3Y, ecnu

usBectHol: M (X)=3, M(Y)=5, D(X)=4, D(Y)="7.
5 JIBa skcmepTa MpOpaHKUPOBAIM 6 (UPM B MOPSAJIKE MX MPHUBICKATEIBHOCTU IS UHBECTUIIUM.

HOJ'Iy‘IeHLI CJICAYIOMHUC TOCICAOBATCIIBHOCTH PAHT'OB (I)I/IpM

p | 1] 2] 3] 4] 5] 6

HpOBepI/ITb, HACKOJIBKO COTJIaCYIOTCA MHCHHSA 3KCIIEPTOB, C ITIOMOIIBIO KOB(I)(i)I/II_[I/IeHTa KeHI[aJ'IJ'Ia

Bapuanr 5

B konkypce mo 3 HoMuHanMAM ydacTBYIOT 19 cryaeHdeckux paboT. CKOJIBKO CYyIIECTBYET
BAPUAHTOB DACHpEEICHUs IPU30B, €CIM MO KaKI0H HOMHHAIUU YCTAHOBIIEHBI Pa3JIMYHbIE
IIPU3bI?

B tupe ctpenok mpoBoauT 6 BBICTPEIOB MO MHUIIEHU C BEPOSATHOCTBIO MonagaHus kaxaoro 0,6.
KakoBa BeposSITHOCTb TOTO, YTO OyAET POBHO 6 MOMAaIaHuUs.

CTyneHT, TOTOBSICh K TECTUPOBAHMIO IO MaTeMAaTHKe, CYUTAET, YTO OH CIOCOOEH MpaBUJIbHO
OoTBeTUTh Ha 8§ BompocoB u3 10 mo nuHeHHOW anrebpe, Ha TOJOBUHY BOIPOCOB IO
MaremaTudeckomy aHaiu3y U Ha 3 Bompoca 1o TB m MC. CocTaBuTh 3aKOH paclpeneiaeHust
CIIy4yallHOM BEIMYUHBI X — YUClla IPABUIILHBIX OTBETOB CTYJEHTA B TECTE, KOTOPBIA COIEPIKUT 110

OJTHOMY BOTIPOCY M3 KKJ0TO pa3zzena. HaliTh MareMaTnueckoe 0)KHIaHue.



4. [Toctpouth sMIupHuecKkyo (yHKLUHIO pacHpenesieHus U ee rpaduk JUisi CTaTUCTHYECKOro psija,

MIPEJCTABICHHOTO CIIeyIOIeH Ta0InIei:

X 2 4 6 8
5. HMeroTcss JaHHbIE O IIATH CaMbIX KAacCOBBIX (MIIbMax 3a IOCIEAHHM Mecsn. B Tabiuie

MIPEJCTABIICHBI TaHHBIE 110 PEHTUHTaM THX MATH UIBMOB U MX OIOJKETY (B y.€.):

No bumbma 1 2 3 4 S
PeriTuHr 1 3 3 5 2
brooker prmibma 2 1,4 1,2 1,6 2.3

Tpe6yeTcsl HalTH TECHOTY CBA3M MCKAY OTHMU [OAaHHBIMU, UCIIOJIb3Y KOB(I)(bI/IL[I/ICHT paHFOBOfI

KOppCiIsiau. CI[CJIB.TI) BbIBO O CTCIICHU TCCHOTHI 1 HAIIPABJICHUHN CBA3H.



IIpunoxenue Ne 5. O0pa3sen 3K3aMeHAIIHOHHOT0 OUJIETA

O0pa3zen KOHTPOJILHOr0 OUJIeTa (3a4eT C OLeHKOM)
KBIPT BI3CKO-POCCUMCKHN CJIABAHCKAN YHUBEPCUTET
MexkaactepHas kadenpa «MartemaTuku, GU3NKU U UHPOPMATHKN»

Kypc 1, cnen. «Cynednas 3kcnepTusa

Jducuuniaunna: «MaremMaTHKa»

bunerNel
1 ®ynkuusa. OcHoBHbIe XapakTepucTuku. [lpenen pyHkunu u ero ceoiicTsa
2 Kpussle BTOporo nopsaka
3 6 3 14 5 > 2
3 Haim P =(24-3B)Cecmnd=(; 5 S)B=(c 5 2)C=|1 -1
3 4
_le + x2 == _6
4 PemmwmTh CHCTEMY YPaBHEHUH { X — 2X; — X3 = 5
3x1 + 4‘X2 - ZX3 =13
5 CocraBuTh ypaBHEHUE NPSAMOH, Mpoxoasiiei yepe3 Touky M (-5; -1) napamiensHo
npsimoit 4x + 5y —2 =0
2 - . ANx+7-2
6 Haiitu npenens! GpyHkuu: a) hm w 0) Im ———
n>e 8n® +3n -5 =3 x+3
7 Haiitu npou3BoHYIO QYHKIUH: 8) ) = 24x - 1 +4/3 6) y=(4-1,5x)°
X
8 BbuMCIUTH UHTErPANDL: a) [ (W + ;—4 — 5) dx 0)/. 12 x?Inxdx
3aBenyromas kadenpoi I'onuaposa 1.B.

DK3ameHaTop Hazapmatosa I'.A.



[Tpunoxenue 7

IIKAJIA OHUEHHBAHHUS IPOMEXKYTOYHOM ATTECTALIUHA

Ouenka npoMe:RyTOMHOH ATTECTALMH:
- 10 6annos - Bonpocs! juis nposepku ypoBHa obyuennoct 3SHATH
- 20 6annos - 3ajganus s npoBepku yposHeit obyuennocty YMETD u BIIAJIETh

Kpurepuu oueHHBAHHUA BONPOCOB 1181 NpoBepKH YpoBHs ody4enHocTH 3HATD

Basibl Kputepuu

1"..'])"60](0 H [IPpOYHO YCBOMIL TEOPETH‘IeCI{Hﬁ MaTepHall, HCHUEPIIbLIBAKOLIIE,
MNOCNICN0BATE/IbHO, METKO H JIOTHYCCKH CTPCIEIHD €ro H3JlaraeTt, YCBOHII
METOARI MATEMATHYECKOI'O aHa/IH3a IIPOBEICHHA HCC..'IE}JDB&HHIE H
dHAJIH3d HX pe3yJ/IETATOB

8-10

NOHHUMAET CO/IEPKAHHE OCHOBHBIX METOJI0B MATEMATHUECKOIO aHAIIH3A,
5-7 IrPAMOTHO H3JIATAET UX CYTh, JOMYCKAs HE3HAYHTEIbHbIE HETOUHOCTH B
(hopMYIHPOBKAX ONpe/IeIcHHI U TEopeM

JIOMYCKAeT HETOYHOCTH B (hopMy/IHpOBKaX onpe/elicHHil, TeopeM;
HEJI0CTATOYHO BJIAJICET TEOPETHUSCKHM MaTepHaIoM

0 HE 3HAET OCHOBHBIX MOHATHI H METOJ0B MaTCMaTHYCCKOI'O aHa/IH3a

Kpurepun oueHnBannd 3aJaHuii 1,151 npoBepKH YPoBHeii
obyuennoctn YMETD u BJIAJIETD

Haibl Kpurepuu

BJlajleeT MaTeMaTHYECKHMH METO/IaMH, pa3sHOCTOPOHHUMH HaBbIKaMH H
[pHEMaMH pelleHHs IPaKTHYECKHX 3a/1a4, YBEPEeHHO NPHMEHSET
TeopeTHYeCKHe MOJIOKeHHs Ha npakTHie (B Ounere pemeno 85-100 %
NpaKTHYECKHX 33 1aHuii)

YMEET NPHMEHATE MaTeMaTHYECKHE METO/Ibl, HO JIONYCKAET HE0UETEI H
olHOKH IpH pelleHHH NPaKTHYECKHX 3a/1a4, HeJOCTaTO4HO YBEPEHHO
MPHMEHAET TEOPETHUECKUE MOJI0KEHHS Ha NPAKTHKE (B OMIIETE pelleHo
50-85 % npaxTH4ecKHX 3a/1aHHIT)

HCIIBITEIBAET 3aTPY/AHEHHA [IPH PELICHHH MPAKTHYECKHX

3ajianuii (B 6unere pereno 30-50 % npaxtHueckux 3aiaHuii)

HE BJIa/IeeT MAaTEMATHUYECKUM HHCTPYMEHTApHEM, JI01ycKaeT rpyoble
5-0 ouIMOKH NPH pellicHHH NPAaKTHYECKUX 3a/a4 (B OHieTe peleHo MeHee
30 % npaxkTHUYECKHX 3a/1aHHIT)

20-16

15-11




HWkana OUCHUGOAHUA MUNOBHIX pacuemaos

Kpurepun ouennsanus

Danabl

[TpaBunsHO BEIMOMHKUI MeHee 35%
3a/JaHHi, B OCTAILHBIX JOIMYIIEHE] TPYObIe
ommOku. He MoskeT oTBeTHTE Ha
MOCTABJICHHEIE BOMPOCHL.

0-0,35*max daan

IIpapuneHo BeImOHKI 0T 35 10 59 %
3a/]aHHil, B OCTATLHBIX JOMYIIEHE] TPYObIE
omubku. OTBEYAET TONBKO HA
DJIeMeHTapHBIe BOMPOCHL.

0,36*max 6amn -0,59*max 0ana

[MpasunsHo BemoaHuT oT 60 10 84%
3aaaHHi. B HeKOTOpBIX 3a1aHHAX
JOMYIIEHBI apH(pMEeTHYECKHE OIHOKH
OTBeTH Ha BOMPOCE] MTOJHELIE HIH YaCTHYHO
[OJIHBIE

0,59*max 6amn -0,84*max 0ana

[IpaBunsHO BEIMOMHUT HE MeHee 85%
3a/1aHUi WITH TIPH PEIIEHUH JTOTYIICHBI
He3HauuTelbHbIe oMHOKH. OTBETHI

Ha BOTIPOCHI MOTHBIE C IIPHBEACHHEM
HOsICHCHUH.

0,85*max dann-max dana

Hxana OHEHUBANUA KOHMPOAbHDBIX pﬂﬁam

Kpurepuun ouennBanns

0anIbl

[IpaBunbHo BRIMONHWT MeHee 35%
3a/1aHHii, B OCTAIbHBIX JTOMYIIEHbI TPyObIe
OLIHOKH.

0-0,35*max daan

[TpaBunsHO BEmMoauut ot 35 no 59 %
3a/[aHHI, B OCTANBHBIX JIONYIICHEI TPyOble
OIINOKH.

0,36*max dann -0,59*max daan

[TpaBunsHo BEImMoauua ot 60 no 84%
3afiaHuil. B HeKOTOpBIX 3a1aHuAX
JONIYIIeHE! apH(MeTHYeCKHE OINOKH.

0,59*max dann -0,84*max dann

[pasunbHoO BeIONHIT He MeHee 85%
3aJaHHi WIH [IPH pelIeHHH JOMYCHE
He3HAYHTEIIbHEIC OMHOKH.

0,85*max da-max d0amn

3necs max 61 — MAKCHMAILHBIE HAJIBI, TPEIYCMOTPEHHBIE M0 TAHHOMY BHAY padoT
(CM. TEXHOJIOTHYECKYI0 KAPTY JIHCIHILIHHBI)




[Tpunoxenue 8

METOJIWYECKHE YKAZAHMS JJI51 OBYYAIOIIMXCS IO OCBOEHUIO
TACIHATLITAHBI (MOYJIST)

Cucrema OaysIbHOM aTTeCTallMd NPU M3YYEHUU Kypca OCYIIECTBISIETCA MO HAKOMUTEIbHOM
cucteMe OaUIOB W MpeArnojaraeT TeKylui, pyOeKHbIH M MPOMEXKYTOUHBIH KOHTpOdb. Bce Buib
yueOHOH AeATeNbHOCTH OLCHUBAIOTCS B Oayutax. J{Jsi KOHTPOJS U pUTMHUYHOCTH PaOOTHI CTY/IEHTOB B
TEYEHHUE CEMECTpPA BBOJSTCS aTTECTALlMOHHBIE HEIEIU B COOTBETCTBHUHU C TEXHOJIOIMYECKOM KapTOH

JAUCHUILIWHEI, C YKa3aHUEM MUHHMAaJbHOU M MaKCHUMaJIbHOM CyYMM 0aoB.

MOJIYJbHBIN KOHTPO.JIb IO JUCIUAIIINHE BKJIIOYAET:

1. Texymuii KOHTPOJIb: YCBOCHHE Y4eOHOro MaTepuasla Ha ayJAUTOPHBIX 3aHATUAX (JEKLMSIX,
MPAKTUYECKUX, B TOM YWCIIC YYUTHIBACTCS MOCEUICHUE U aKTHBHOCTH) M BBIIIOJHEHHE 00s3aTEIbHBIX
3aJlaHuM JJIs CAaMOCTOSITENIbHOM pabOThl (AOMAIIHUX 3aJaHUM, TUIIOBBIX PACUETOB).

2. PyOGexxHbIi KOHTpPOJIb: NMPOBEpPKA IMOJHOTHl 3HAHWH M yYMEHHUH MO Marepuairy MOAyJsi B
1esIoM. BblnosHeHne MOJyJIbHBIX KOHTPOJIBHBIX 3aJJaHUN MPOBOJUTCS B IMHCbMEHHOM BHJE WU C
[IOMOLIbI0 KOMIIBIOTEPHOH KOHTPOJIbHO-O0YYarollel mporpaMmbl TECTHUPOBAaHUS M SBISETCA
00s13aTeNIbHON KOMITOHEHTOM MOJTyJTbHOT'O KOHTPOJISL.

3. IlpomexyTouHBIi KOHTPOJb - 3aBEpLICHHAas 3aJOKyMEHTHPOBaHHas 4YacTb Yy4yeOHOM

AUCHUIIIIMHBI — COBOKYIIHOCTD TECHO CBA3AaHHBIX MCKIAY c000# 3aYETHBIX MO,I[y.]'IGﬁ.

OCHOBHBIE TPEBOBAHUSA K TEKYILEMY KOHTPOJIIO

W3ydenne AMCHUIUIMHBI CleAyeT HauuHaTh C MpOpabOTKU pabodell mporpammsl, 0coboe
BHHUMaHUE, yJeNsis LelsIM U 3aJladaM, CTPYKType M COACPKAHMIO Kypca. YCIEIIHOE U3yYeHue Kypca
TpeOyeT OT 0O0ydYaromMXcsi TOCEHIeHMs JeKIUH, aKTUBHOW pPa0OThl HAa MPAKTUYECKUX 3aHATHUSX,
BBITIOJTHEHUE BCEX YUEOHBIX 3a/laHui MpernoJiaBaTelis, 03HAKOMJIEHUE ¢ OCHOBHOW U JTOTIOJIHUTEIbHON
JINTEPATYPOM.

3anuch JeKIUH - OJHa U3 (POpPM aKTUBHOM CaMOCTOSTEIbHON paboThl CTYJEHTOB, TpeOyromas
HaBBIKOB M YMEHHS KpaTKo, CXEMaTHYHO, MOCJIEI0BaTeIbHO U JIOTMYHO (UKCUPOBATh OCHOBHbBIE
IOJIOKEHHUS U BBIBOJIbI, 0000111eHus, hopMynnpoBKHU. KynbTypa 3anmucu JIEeKIMU - OJTMH U3 BaXKHEHIINX
(akTOpPOB YCHEIIHOr0 M TBOPYECKOIrO OBIaAeHMs 3HaHMAMH. [locnemyromias paboTa Haja TEKCTOM
JIEKLIMU BOCKPEILIAET B MAMATH COJEP)KaHUE, TIO3BOJISAET pa3BUBATh AHAJTUTHUECKOE MBIIICHUE.

B xoHue nekuuu npenoaaBarenb octasisieT Bpems (5-10 MUHYT) JIs1 TOrO, YTOOBI CTY/IEHTHI
MMEJH BO3MOKHOCTD 33/1aTh YTOYHSIOLIME BOMPOCHI IO U3ydyaeMoMy MaTepuaiy. JIekiiuu B OCHOBHOM
HalleJICHBl Ha OCBEIleHHE (YHIAMEHTAIbHBIX M IIUPOKO HCIOJIB3YyEMbIX MOHSATHH M ONpeAeTIeHUH,
TEOpPEeM M MX JOKa3aTeIbCTB, a TAKXKE MPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB PabOTHI €

HayyHOM JwmTeparypoil. Ilpenamonaraercss Takke, UYTO CTYJEHThl NPHUXOAAT Ha JIEKIHH,



IIPEJBApUTEIILHO  IPOpabOTaB  COOTBETCTBYIOIIMH  y4eOHBIH  Marepuag IO  HUCTOYHHMKAM,
PEKOMEHTyEMOM MPOrpaMMOi.

[Ipu moAroToBKe K 3aHATHUAM OOYYAIOUIMICS OJDKEH MPOCMOTPETh KOHCIEKTHI JICKIIH,
IIPaKTUYECKUX 3aHATUH, PEKOMEHI0BAHHYIO JINTEPATYPy IO JaHHOW TEME; OArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIPOCHI, PEIINTh 33aJaHMsl JAoMallHed paboThl. PekoMeHyeTcs: perysipHO OTBOAUTh
BpeMs Ul NOBTOPEHUS NPOMAECHHOIO Marepualla, NpOBepsis CBOM 3HAHMS, YMEHHS U HABBIKH IIO
KOHTPOJILHBIM BonpocaM. PaboTa ¢ KOHCIIEKTOM JIEKIUI MpearnoiaaraeT MpocMOTp KOHCIIEKTa JISKLIUH
B TOT € J€Hb II0CJIE 3aHATUH, IOMETKY MaTepuaa KOHCIIEKTa, KOTOPbIN BbI3bIBACT 3aTPYIHEHUS IS
nonumanus. Criexyer HalTH OTBETHI HA 3aTPyJHUTENBbHBIE BOIIPOCHI, MCIIONb3Ysl PEKOMEHOBAHHYIO
muteparypy. Eciin camocTosTensHO He yaanock pa3o0paThCsi B MaTepualie, Hy>)kKHO c(hopMyIupoBaTh
BOTIPOCHI, 00PATUTHCS 32 MOMOIIBIO K MTPEI0IaBaTeI0 Ha €KCHEACTbHBIX KOHCYIIbTALIUAX.

3a mocenieHue JeKIMOHHBIX U MPAaKTHYECKUX 3aHATHH, a TAKKe 32 aKTHBHYIO paboTy Ha HHX,
CTYZEHT MOJIy4aeT MOOLIpUTENbHbIE OaliIbl, YKa3aHHbIE B TEXHOJIOIMUECKON KapTe.

Jlis 3aKkperuieHust NpoiieHHOro matepuaia M (OPMUPOBaHMS HABBIKOB pEIIEHUsS 3a7ady Ha
KOKJIOM MPaKTUYECKOM 3aHSTHUSI CTYAEHT IOJydyaeT JaoMmallHee 3agaHue - 5-10 mpumepos, B
3aBUCHUMOCTH OT CJIO)KHOCTH, 110 IPOMIEHHBIM TEMaM.

JUis BBINOJIHEHMsI JOMAIIHUX 3aJaHUi CTyJeHTaM HEOOXOJMMO BHHMATEIBHO IPOYUTATh
COOTBETCTBYIOLIMI pa3jen yuyeOHUKa, y4eOHOro M ydyeOHO-METOJUYECKOro Imocodbus, mpopaboraTh
aHAJIOTUYHBIE 33/1aHUs, PACCMOTPEHHbIE IMpernojaBaTelieM Ha JIeKIMSX, pa3oOpaHHbIE Ha
MPaKTUYECKUX 3aHATHSAX. BblloNHEHHE JOMalIHUX 3aJaHui MoolpsieTcss 0aulaMy, yKa3aHHBIMH B
TEXHOJIOTHYECKOHN KapTe.

BBINTOJIHEHHUE TUIIOBOI'O PACYHETA

Jns dopmupoBaHUs HABBIKOB U YMEHUH, MPETYCMOTPEHHBIX KOMIETEHLMSIMH, a TAKXKE IS
aKTUBU3ALMU CAMOCTOSITEIbHOM pabOThI CTy/IEHTaM HY>KHO BBIIIOJIHUTH TUIIOBBIE pacdeThl. 3aJaHus
JUIs TUIIOBBIX pacdeToB npuseneHsl B [IPUJIOXXEHNU Ne 3.

Homep BapmaHTa THIOBOrO pacueTa BBIOMpAeTCs COTJIaCHO HOMepa CTYJEHTa B CIIHMCKE
IpyNNoOBOro >KypHaia. TUIOBbIE pacyeThl BHINOJHSIOTCS B OTIENBHOM TETpaau C MOCIeqyrolen
oOsi3arenbHON 3amuTol. Ecnu cTyneHT 3a TUNoBOW pacdyeT HabupaeT Oaiibl HUKE MUHUMAJBbHOTO,
YCTAaHOBJIEHHOTO B TEXHOJIOTMYECKOM KapTe, TO MPENOAaBaTelb BO3BpAIlaeT TUIIOBOW pacyeT Ha
nopabotky. Ilocine m0pabOTKM CTYJIEHT MOXKET TMOJYYUTh TOJBKO MHHHMMAIBHO BO3MOXKHOE
KOJIMYECTBO OalIoB.

METOANYECKHUE YKA3AHUA K BBIIIOJITHEHUIO TUITIOBOT'O PACUYETA
Ilepen BBINOJHEHHMEM THUIIOBOIO pacdyera CTyJE€HTaM HY)KHO BHHUMATEIbHO IPOYUTATh
COOTBETCTBYIOLIMI pa3zen yuyeOHUKa, yueOHOro M y4yeOHO-METOJMUYEcKoro mocoOus; mpopaboTaTh
aHAJIOTMYHBIE 3aJaHMs, PACCMOTPEHHBbIE IIpeNojaBaTelieM Ha JIEKUUAX, pa3oOpaHHbIE Ha
IIPAKTUYECKUX 3aHATUAX. B cilydae 3aTpyJHEHMs BBINOJHEHUS 3aJaHUN TUIIOBOTO pacdeTra CIeoyeT

06paTI/ITI>C}I C BOIIPpOCAaMH K IMPEroaaBaTC/Ito Ha CKCHCACIIbHBIX KOHCYJIbTAllUAX.



OCHOBHBIE TPEBOBAHHUSA K PYBEKHOMY KOHTPOJIIO

PyOexXHbIi KOHTPOJIb MO AUCHUIUIMHE MPOBOAUTCS B BHJIE KOHTPOJIBHOM pa®oThl. OOpasibl
KOHTpONbHBIX paboT mpuBenensl B [IPMJIOXKEHUNU Ne 4. Jlo pyOeXHOT0 KOHTPOJS CTYAEHTHI
JOJDKHBI TIPONTH TEKYLIMM KOHTPOJb: BBIIOJIHUTH JAOMAIIHHME 3a/aHus, 3alIUTUTh THUIIOBOM pacyer.
KoHTposnbHble paboThl U KOMIIBIOTEPHOE TECTUPOBAHUE MPOBOJAATCS B OTBEIEHHOE IIPENoiaBaTesleM
BpeMsl COIVIACHO TEXHOJIOTMYECKOH kapre. B ciydae, eciu CTyleHT OTCYTCTBOBal Ha pPyOexKHOM
KOHTpOJIE 110 YBa)KUTEIbHON IPUUMHE, TO OH JIOJDKEH COIVIACOBaTh C MPEIO0JaBaTeIeM BpeMs, KOorjaa
OH CMOXET NPOMTH €ero, HO O00s3aTeTBHO 10 MPOMEXKYTOYHOM aTrectanmu. Eciu cTyneHt 3a
pYOEKHBIH KOHTpOJIb HaOMpaeT MEHee MUHHMAJIbHOI'O KOJM4YecTBa OaijioB, YKa3aHHBIX B
TEXHOJIOTHYECKOI KapTe, TO OH MMeeT He Oojiee JBYX BO3MOXKHOCTEH MpoWTu ero mosTopHO. Ilpu
3TOM OH MOXET IONyduTh He Oosee 75% OT MaKCHManbHO BO3MOXHBIX OaioB, YKa3aHHBIX B
TEXHOJOTUYECKOM KapTe.

METOAUYECKHUE YKA3AHUSA K BBIIIOJIHEHHUIO
KOHTPOJIBHBIX PABOT

[lepen BBITOTHEHHEM KOHTPOJIBHOW pabOTHI CTYJIEHTY HEOOXOAMMO MOBTOPUTH IPOUICHHBIH
TEOPETUYECKUI Marepuall IO JAaHHOMY pa3Jielly, BbIIUCATb U BbIyYUTb HCIIOJIb3YyEMbIE B JaHHOM
paszzaene GopMyiibl, IpopaboTaTh 3aJaHUs U3 AOMAIIHEH pabOThl U TUIIOBOIO pacyera.

OCHOBHBIE TPEBOBAHMUA K TPOMEXYTOYHOMY KOHTPOJIIO

Ha npomexyTo4HOM KOHTpPOJIE CTYJEHT AOKEH OTBETUTh HA TEOPETHUECKHUE BOIPOCHI OuiieTa
U PELIUTh NMPAKTUYECKUE 3aJaHUSL.

Onenka npoMeXyTOUYHOTO KOHTPOJIS:
- 10 6annoB - Bonpocs! 11 npoBepku ypoBHs o0yueHHocTH 3HATD
- 20 6annos - Borpocs mu1st mpoBepku ypoBHe# oOyuenHoctd YMETD u BJIAJIETH
O6pa3zub! ouneros npuseaensl B [IPUJIOXKEHNUU Ne 4.
HIKAJIA OHUEHUBAHUA npusenenst B [IPUJIOKEHNU Ne 5.
HToroBasi olleHKa BBICTABISIETCS CYMMHUpPOBaHMEM OajUlOB TEKYLIEro M HTOIOBOTO KOHTpOJIEH
CJIeIYIOIIUM 00pa3oM:
Ormnenka no 100-6anpHOM 1IKane O1ieHKa 1Mo TPaAUIIMOHHON CUCTEME
85 — 100 3aureHo (OTIUYHO)
70 — 84 3auTeHo (X0po1uIo)
60 — 69 3auTteHo (YyI0BIETBOPUTEIHHO)

0 — 59 HesaureHo (HEYy10BIETBOPUTEIBHO)
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