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1. [TacmopT KOMILIEKTA KOHTPOJbHO-OIIEHOYHBIX CPEACTB

Kontponbno-onieHounbie cpenctBa (KOC) mpeaHazHaueHbl Ui KOHTPOJS H  OICHKH
00pa30BaTeNbHBIX JOCTHKCHHI OOYJAIOIIUXCS, OCBOMBIIHNX MPOrpaMMy Y4eOHOUW IUCIUTUTMHBI
EH.01. MaTemaTuka.

KOC Brio4aoT KOHTPOJBHBIE MAaTEpUANBI JUISI TPOBEIACHHS TEKYIIETO0 KOHTPOIS H
IPOMEXYTOUYHOM aTTecTanuu B hopme’zauera.

KOC pa3paboTaHbl B COOTBETCTBUU C:

MIPOrpaMMOi TOJATOTOBKH CIICIIMAIMCTOB CPEJHETo 3BeHa 1o crnernuanbHoctu 31.02.03
JlabopaTopHast TMarHOCTHKA,

nporpammoit yueoHoi nucuurinabl EH.01. Marematuka.

2. TpedoBaHus K pe3yjbTaTaM OCBOEHUS TUCHUILTHHBI
B pe3ynivmame océoenus oucuyuniunvl 00y4arOuuiica 00a3HceH ymems:

o peliaTh IPUKIIATHBIC 33a491 B 00J1aCTH NMPOQPECCHOHAIBHON NeATeIhHOCTH;

B pe3ynomame oceoenusn oucyuniunst 00yuarouguiica 00ax4ceH 3Hamo:

o 3HaYeHHWE MAaTeMaTUKU B MPO(PECcCCHOHAIBHON JEATEeIbHOCTH M TPU OCBOCHUU
npodeccuoHanbHOM 00pa30BaTEIbLHON MPOTPaAMMBIL;

° OCHOBHBIC MATCMATHUYCCKUC MCTOJAbl PCIICHHA MPUKIAJHBIX 3ada4 B O6HaCTI/I
npoeCCHOHAIBHON JESATEIHHOCTH;

o OCHOBHBIE MOHSATHUS U METO/IbI TEOPUH BEPOSITHOCTEH U MATEMAaTHUYECKOM CTaTUCTUKU;

o OCHOBBI MHTETPaJIbHOTO U AU(HEpeHIINaTEHOTO UCYUCICHUSI.

J10JKHBI OBITH C(POPMHUPOBAHDBI 001IMEe KOMIIETEHIIMU, BKJIIOYAIOIIHE B ce0sl

CIOCOOHOCTD:
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTb, BEIOMPATh TUIIOBBIE METOJBI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX d(PPEKTUBHOCTD U KA4ECTBO.
OK 4. OcymiecTBiTh NOUCK M UCTOIb30BaHUE HHPOPMAIIUHU, HEOOXOAUMOH U1 3P PEKTUBHOTO
BBINOJIHEHHS TPO(ECCHOHATIBHBIX 3a/1a4, TPOPECCHOHATBHOTO U IMYHOCTHOTO PAa3BUTHSI.
OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B MTPO(eCCHOHATBbHON
JeSITEIIbHOCTH;
JokHBI OBITH C(POPMHPOBAHBI NMPO(PECCHOHAIBbHBIC KOMIICTCHIHMH COOTBETCTBYHOIIHE
OCHOBHBIM BH/1aM NPO(ecCHOHAIBLHOMH 1esiTeIbHOCTHU:
IIK 1.2. IlpoBoauth mnabopaTOpHblE OOIIEKIMHUYECKHE MCCIEIOBAHUS OMOJIOrMYECKHX
MaTepuasoB; y4acTBOBAaTh B KOHTPOJIE KauecTBa.
1K 1.3. PeructpupoBaTh pe3yabTaThl Ja00PATOPHBIX OOIIEKINHHUYECKUX UCCIIeIOBaHUH.
I[IK 2.3. IlpoBoauTh o0OmMI aHaIU3 KpPOBH U JOINOJHUTENIbHbIE TI€MaTOJOTHYECKUE
MCCJIEJOBAHMSI; Y9aCTBOBATh B KOHTPOJIE KAUECTBA.
1K 2.4. PeructpupoBaTh MOITYUEHHbIE PE3YIbTATHI.
I[IK 3.2. IlpoBoguth mnabopaTOpHble OHWOXMMHYECKHE HCCIEAO0BaHHUS OUOJOTHUECKUX
MaTepuasoB; y4acTBOBAaTh B KOHTPOJIE KauecTBa.
I1K 3.3. PeructpupoBaTh pe3yabTaThbl Ja00paTOPHBIX OMOXUMHUYECKUX UCCIIEAOBAHUIM.
1K 4.2. [IpoBoauTh 1ab0paTOpHblE MUKPOOHOJIOTMYECKHE U UMMYHOJIOTUYECKUE UCCIIETOBAHUS
OMOJIOTHYECKUX MaTepualioB, Mpo0 OOBEKTOB BHEHIHEW Cpeabl M MHIIEBBIX MPOIYKTOB;
y4acTBOBAaTh B KOHTPOJIE KayecTBa.
I1K 4.3. PeructpupoBaTh pe3ynbTaThl IPOBEAECHHBIX UCCIEIOBaHUIM.
I[IK 5.2. ToroBurh mnpenapaThl s Ja0OpAaTOPHBIX TUCTOJOTUYECKHX HCCIEIO0BaHUMN
OMOJIOTMYECKUX MAaTEPUAIOB M OLIEHUBATh UX KA4eCTBO.
IIK 5.3. PeructpupoBaTh pe3yabTaTbl THCTOJIOTMYECKUX UCCIIETOBAHNMN.
1K 6.2. ITpoBoauTh 0TOOp MpoO 0OBEKTOB BHELTHEW CPEbl M MPOAYKTOB IMUTAHHUS.
1K 6.3. IIpoBoauTh 1a00paTOpHBIE CAHUTAPHO-TUTHEHUYECKUE UCCIIEIOBAHMUS.
I1K 6.4. PeructpupoBaTh pe3yibTaThl CAHUTAPHO-TUTUEHUYECKHUX MCCIEI0BAHNM.

YCoomsemcmeyem yuebnomy nnamy cneyuansnocmu CI10
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3.®opMbI U METOAbI KOHTPOJISI U OLIEHKH Pe3y/JIbTATOB OCBOCHUSA Y4eOHOM I CIUTIINHbI

KoHTponb 1 OlLleHKa pe3yabTaToB OCBOCHUS YUeOHOW MMCIUILIMHBI OCYIIECTBISECTCS
npernojaBaTesieM B TMpollecce MPOBEACHUS MPAKTHUUECKUX 3aHATUN, TECTHPOBAHUS, a TaKkKe
BBITIOJTHCHU A 06y‘-IaIOIJ_[I/IMI/ICSI HHAUBUIYAJIbHBIX 33IL3HPII>'I.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHHUS,
YCBOEHHbIE 3HAHUS):

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHust

Yvmenusn:
V1. pemars npuKIagHbIE 33amadd B O0OJACTH | KOHTPOJAbL M OICHKAa pE3YJAbTaToB IIPH
HpO(I)eCCHOHaHLHOﬁ NCATCIIBHOCTU peH_IeHI/II/I HpI/IKJ'IaI[HBIX 3a4a4 B OGJIB,CTI/I
npodeccuoHaNbHOM IeATEILHOCTH;
TECTUPOBAHHUE
3Hanusa:
31. 3HAYCHUE MaTeMaTuKu B 0o01acTu | KOHTPOJIb M OLIEHKa NPaBWIbHOCTUH U

npodecCHOHAIbHON JEeSTeNbHOCTH M MPH OCBOEGHUHU | TOUHOCTH 3HAHUS OCHOBHBIX
npodeccnoHAIbEHON 00pa30BaTebHOMN MPOTpaMMBbl MAaTE€MaTHUYE€CKHUX IMOHITHH;
WHIUBUJYAJIbHBI ~ KOHTPOJIb M OLEHKA
COCTABJICHUS  KOHCIEKTOB,  3aIlOJHEHUS
TaOJIHII;
OIICHKA YCTHBIX OTBETOB;
KOHTPOJIb pe3yabTaToB paboThI Ha

320CHOBHBIE MAaTEMaTHYECKHE METOJbl PEIICHUS
NPUKIAIHBIX 3a7ad B 0OOJAcTH MPOQecCHOHATBHOU
JIeSATETbHOCTH

MPAKTUYECKUX 3aHATHUSAX;
KOHTPOJIb KaueCTBAa BBIMOJHEHUS U OLEHKA
BHEAYAUTOPHON CaMOCTOATEIbHONW pPabOThI
(TUTIOBBIX PACUYETOB);

33. OCHOBHBIE TIIOHATHUS HU  METOIBI
BEPOSATHOCTEN U MAaTEMaTUYECKOW CTaTUCTUKHU

TEeOpuun

OIICHKA PE3yJIbTATOB PEHICHUS TEKCTOBBIX
3aJJaHHid HA MPAKTUYCCKUX 3aHATHSIX;
KOHTPOJIb ~ KAayeCTBa  BBINOJIHCHUS U
OIICHKa BHEAYIUTOPHON  CaMOCTOSITENbHOMN
paboTs! (pedepaToB, TUIOBBIX PACYETOB)

34. OCHOBBI HHTETpaJbHOIrO U JU(HEpeHIINATLHOIO
HCYHCIICHUS

OIICHKAa PpE3YyJbTaTOB PCUHICHUA TCKCTOBBIX
3aI[aHPIf1 Ha NPAKTUYCCKUX 3aHATHAX,

KOHTPOJIb ~ KadyecTBa  BBINOJHEHHS |
OLICHKA BHEAYIUTOPHOW  CaMOCTOSTEIbHOM
paboThI




4. KOHTpPOJIb U OLIeHKA 0CBOEHMSI YUeOHO# JUCHMIIJIMHBI 0 TeMaM (pa3aejam), BUIam

KOHTPOJIs
110 TUCIUIUIMHE MaTeMaTHKa
Ne Kountponupyemsie pazensl Ko kouTponupyemoit HaumenoBanue
n/a (TeMbl) TUCITUTUTHHBI™® KOMITCTCHIINH (M €€ YaCTH) O1IEHOYHOTO CPEeJICTBA
1 Paszngen 1. MaTemaTn4ecKuii

AaHaJIn3.

Tema 1.1.
Juddepennmansaoe
UCUHUCIICHUE

31,V 1.,,0K2,0K4,0K5

OLICHKA Pe3yJIbTaTOB
PeHICHUSA TCKCTOBBIX
3alaHui Ha IPAKTUYECKUX
3aHATUNIX,

TECTUPOBAHUE,

KOHTPOJIb Ka4eCTBa
BBITIOJIHEHUS U

OLICHKA BHEAYUTOPHOMU
CaMOCTOSITEJIbHON pabOThI

Tema 1.2. UnTerpansnoe
HCYHCTICHHE

31.,¥V1,0K2,0K4,0K5

OLICHKA PE3yJIbTaTOB
pELIEHUS TEKCTOBBIX
3a/1aHUM HA PAKTUYECKUX
3aHSTHSIX;

TECTUPOBAHUE,

KOHTPOJIb KauecTBa
BBITMIOJIHEHUS U

OLICHKA BHEAYJAUTOPHOU
CaMOCTOSITENILHOM pabOThI

Pa3gen 2. Paanl

Tema 2.1. YUucmossie
IOCJIENOBATEILHOCTH.
Psanpr.

31.,0K2,0K4,0K5

KOHTPOJIb Ka4eCTBa
BBITOJIHEHUS U

OILICHKA BHEAYUTOPHOMN
CaMOCTOSITENIbHON PabOThI

Paznea 3.
OcHOBBI
MaTEeMATHKH,
BEPOATHOCTEH,
MaTeMaTHYecKoii
CTATUCTHUKH M HUX PoOJb B
MeIUIHHE u
31PaBOOXPaHEHUH

AHCKPETHOH
TEOpUH

Tewma 3.1
OcHOBHBIE TIOHATHS TEOPHUH
rpagoB. KomOuHaTopurka

32.,¥1,0K2,0K4,0K5

OILICHKA PE3YJIbTATOB
pELIEHUS TEKCTOBBIX
3aJ]aHUd Ha IPAKTUYECKUX
3aHSTHSIX;

TECTUPOBAHUE,

KOHTPOJIb KauecTBa
BBIMIOJTHEHUS U

OLICHKA BHEAYJAUTOPHOU
CaMOCTOSITENIbHOM paboThI

Tema 3.2
OCHOBHBIC TIOHSTHS TEOPHH
BEPOSATHOCTH u

MaTeMaTHIeCKON CTaTHUCTHKM.

33.,¥1,0K2,0K4,0K5

OLICHKA PE3YJIbTAaTOB
pELIEHUS] TEKCTOBBIX
3aJlaHUI HA IPAKTUYECKUX
3aHSITHSIX;

TECTUPOBAHUE;

KOHTPOJIb KAYECTBA




BBITMIOJTHEHUS U
OLICHKA BHEAYUTOPHOU
CaMOCTOSITEIbHON PabOThI

Tema 3.3
Maremaruueckass CTaTUCTHUKA
u €€ poJib B MEAULUHUHE H

33.,¥1,0K2,0K4,0K5

IIK 1.3, IIK 2.4, IIK 3.3, [IK 4.3,

[IK 5.3, IIK 6.4

OLICHKA PE3yJIbTaTOB
pELIeHNs TEKCTOBBIX
3a/IaHUM HA IPAKTUYECKUX

3/IpaBOOXpaHEHUU 3aHSTHSIX;
TECTUPOBAHUE,
KOHTPOJIb KauecTBa
BBITIOJTHCHUA U
OLICHKa BHEAYJIUTOPHOU
CaMOCTOSITEJIbHON PabOTHI

Pazpea 4.

OcHoBHBIE YHCJIEHHbIe

MaTeMaTH4YecKHe MeToAbl B

npogeccuoHAIbHOK

AeATeJILHOCTH cpeHero

MCJIUIIUHCKOI'0 paﬁoTﬂmca.

Tema 4.1

34.,Y1,0K2,0K4,0K5

OILICHKA PE3YyJIbTATOB

YucaeHHEBIC meroanl | [IK 1.3, TIK 2.4, 1K 3.3, [IK 4.3, | pemieHust TeKCTOBBIX
Matemarudyeckoii moaroroBku | IIK 5.3, IIK 6.4 3aJ]aHUI HAa MPAKTUYECKUX
CpEIHero MEIUIIMHCKOTO 3aHATUSIX;
nepcoHaa TECTUPOBAHUE,
KOHTPOJIb KaueCTBa
BBIIOJIHEHUS U
OILICHKA BHEAYUTOPHOMN
CaMOCTOSITEIIbHOW PabOThI
Tema 4.2 34,V 1., OK 2, OK 4, OK 5, IIK| onienka pe3ynbTaToB

Penrenue npukiiaaHbIX 3a1a4
B o0Jyiactu
npodeccuoHanbHOM
JCSITEIbHOCTH

1.3, IIK 2.4, IIK 3.3, IIK 4.3, 1IK

53,1IK 6.4

pELIEHUS TEKCTOBBIX
3aJ]aHUd Ha IPAKTUYECKUX
3aHITHSIX;

TECTUPOBAHUE,

KOHTPOJIb KauecTBa
BBITMIOJTHEHUS U

OLICHKA BHEAYAUTOPHOU
CaMOCTOSITENILHOM pabOThI

[IpomexxyTouHast arrectanus
B (popme 3aueta

OILICHKA PE3YyJIbTATOB
PEeIICHUA TECTOBBIX U
MMPAKTUYCCKUX 3aJaHuM




5. KOMIIVIEKT TECTOB U1 BXOJJHOI'O KOHTPOJIA
BAPUAHT 1

3ananme 1
1. 3nauennme mpexera lim_.(2x° —7x+6)

paBHO
a)l; 06)0; B)3; 1)l6.
3ananue 2

IpousBoaHas Gynkuun y = x° sinx
a) y'=5x*-sinx —x°-sinx

6)y = 5x*-sinx + x5 - cosx

B) y'= 5x*-sinx

r) y = 5x + cosx

3ananue 3

3anuiuuTe B BU/I€e MPOLEHTA IeCATUYHYIO IP00b.
0.87; 21,009

0.56; 44,009

0.907; 51,076

3ananue 4

3anuiuuTe B BU/IE AeCATUYHON APooH
6%;2,5%

123%;7,25%

42%:;5,68%

3ananue S

Haiitu 30% ot 360
25% ot 28

3ananue 6

B 3ane kunoteatpa 6003purenei.
a) CKoJIbKO 4etoBeK cocTaBIsIIOT 5%. 6) Cronbko % 3puTeneit cocTaBisaoT 90 yemoBek.

3apanue 7
Haiitn uncao, eciu 5% sToro uncna pasusl 0,6.

3ananue 8
YeTBepo MmaiMeHToB MOIydaroT 6 r mpenapara B cyTku. CKOJIBKO MOTpedyeTcs mpernapara B
CYTKH, €CJIH MOCTYMAIOT €Ille JBa MAllMeHTa C AHAIOTUYHBIM JUarHO30M?



BAPUAHT 2
3ananme 1

3Hauenune 11pez[e.11alinll(15x2 — x + 14)paBHo
X—
a) 10;0) 28;B) 5; 1) 0.

3ananue 2

Mpouspoanas GyHKuuu y = x> - sin x numeer Bu...
a) y'= 3x?%-sinx — x3 - cosx

6)y = 3x%-sinx + a3 - cosx

B) y' = 3x%-sinx

r) y =3x% +sinx

3ananue 3

3anuiuuTe B BU/I€e MPOLEHTA IeCATUYHYIO IPO0b.
0.87; 21,009

0,7; 33,007

0.907; 51,076

3ananue 4

3anuiuuTe B BU/IE AeCATUIHON APooH
32%;10,5%

56,8%; 5%

6%;2,5%

3ananue S

Haiitu 15% ot 0,1.
30% ot 20

3ananmue 6

Yucno 60 ysennuwin Ha 15. Ha ckonbKko NPOLIEHTOB YBEIUYUIIN YUCIO?
Yucno 75 ymenbmniau Ha 15. Ha ckoIbKO MPOLIEHTOB YMEHBIIWIOCH YUCIIO.

3ananme 7

Haiitu uncio, ecnu 5% »Toro uncna paBHbI 360.

3ananue 8

YeTBepo ManMeHToB MOIyJaroT 6 T mpenapara B cyTku. CKOIBKO OTpedyeTcs mpernapaTa B
CYTKH, €CJIM MOCTYNAIOT €IIe JIBa MAlMEeHTa C aHAJIOTUYHBIM AUarHo3oM?



1.
2.

10.

11.

12.

13.

14.

15.

16.
17.

6. KOMILJIEKT 3AJAHUM TEKYIIETO KOHTPO.IS

Pa3zgen | MaTeMaTu4yecKuii aHAJIN3
HaiiTu npenensr:

lim(2x% — 7x + 6)
x-3
5x+2
xl—lg 3x+1
!Ci_l)ls}(\/x +13 —Vx—-2)

x2 +x-3
x--1 2x—1
lin11(15x2 - x+14)
X

I x—1
xl—1>121x2 —2x+1

linzn/x3 —4 —+\x—-2
xX—

oxt -1
lim
x--1 X
lin11(5x2 - 3x+7)
x—

lim(4x? — x + 4)
x—2

lim x+1
xl 1x2 —2x+1

llm\/x3 +5x+3

x* —1
m— —
9 x2 —5x+4
lin}(3+2x+x 4x3)
X
. x> +x-3
xl—{? 2x—1

limvx+1

x-0

—x

. 1 — x?
m--—-;
x-0 1 + 2x2

18.
19.

20.
21.

22.
23.

24,

25.

26.
217.

28.

29.

30.

31.

32.

33.
34.

lim(9x% — 6x + 8)
x—1
I x2 +4
xl—r}il X — 2
limvx% +4x —x
x-1
1 — x?

I
$50 1+ 242
lim(2x? — 3x+9)
x—-3
linll(4x3 —2x% +2x+3)
xX—

Vx+4-vV15-x+1
x2 +1
x? -1
lim———
x—>02x2—x—1
!Ci_l)lzl(6x +2x%2 —3x+7)

im
x—-0

x* —4
lim———
x—>3x2—3x+2
I 3 _2x-3
xl—r>l?}x3+3x+3

I 5x +2
xl—IL}2x+3
I 10x + 2*
xl—IL}2x+3
I 8x—3
xl—l>l(}5 3x
x2 +1

lim

x—>12x2 —-x+1
lim5x3 — 2x+ 4

x—1

" 3* —x
06* +1

Hcnonw3ya paznoscenue QynKyuii Ha MHOMCUmMENU, HATMU RPEOebl:

1

X2 —9 7
‘mm
3_1 8
Eﬂm
— 5x+6 9

lim————
x—2 x2 —3x+2

x2 +x—12
3x—9
x2 —-5x+6

lim

lim

Z _6x+8
lim

x—3 xz —8x + 15

x—-2 .X'2 —8x+12

B 3x—x?+4
Ecl—l}z} x:2 —2x—8
14 X2 —4
xLIPZ x+2
15 —7x +10
llm

x-2x2 —8x+ 12



4 xZ -9 10

Ecl—>3x2 - 3x
S i 2507 9%+ 9 1
x-3 x2 —5x+6
6  x-3 12
gcl—t'slxz -9

4x% +7x+3

m —-—-—————-—-
x--12x2 +x—1

Hcnonwv3ya oenenue Ha apymenm, Haiimu npeoevl:

1 sx—7x+10 6
m—3x _25

2 _ 3x+14x° !
o 1 + 2x+7%3

3 oxt +2x-2 9
alcl—glo x2 —5x+7

4 lim x3 +2x* +3x+4 10

xso4x3 +3x2 +2x+1
5 . 5x —2 8)

im——
x>0 X2 —x+4

5x +12x3
xo X2 — x + 4x°
2 +4ax+1
5x3 +2
CoxP+x+1
L e
] x2 +1
LYy P |
3x +15x?
xoe 1+ 2x + 5x2

X—>00

Ymuoorcana na CONPAHCEHHOE BbIPpAIICEHUE, Haiimu npebeﬂbl:

1) 1-V2x+1 4)

lim
x—-0 X
2 5
) o J144x -1 )
lim
x—0 X

o Vx2 —-7-3
lim———
x—4 x—4

. Vx+9-3
lim—————
x-0 X

10

16

17

18

11

12

14

15

13

7)

8)

X% + 2% — 4
10x3 +5x—1
x3 —1
4x? —3x+1
C2x%2 —3x

im

X—00

lim

X—>00



Buiuucnume npouseoonyro ¢pynkuuu:

x2
1 y==+3x -6

3
2. y:%+4x2 -5

4
3. y=7-—6x°+3

2 5 - S 1,1 .
4. y =t T 5.y_\/E+3ﬁ S+ 35 6. y =T aT
3 1
3x2
_ 5x3 _ 6x* _ 4x?
ry= x+1 8y X2 +2 % y= x3+1
_ (1+ Vx)?
10,y =12 11.y=—"* 12.y =2
1+ Vx 1+ Vx
13.y = 4e>* 1 +e* 14.y = 5el™* —e™* 15.y = 6e’* 1 + e7*
16.y = x2 sinx +x 17.y = xtg x — 2% 18.y=5"+x3tgx
_ Inx+x _ o, X 21.y = Ilncos x
19 y - X 20' y - ln 1—x2
22.y = >sin*2x 23.y = = cos® 5x 24,y = —
' 4 ' 2 4 cos 5x
Haiitu nuddepenunan pyHKuuu:
1) y = (10x+5)* _xt =_1 =x%x — 1 = In——
)y =( ) 2)y=%1 3)y=—— Ay=xx-1 B)y=In——

6)y= % + L 7)y=4e>*t  8)y=sin(2x — 1)e™

t2

9)y= §c053 2x  10)y=x(1-In E)

2)BolunciieHne onpeaeJIeHHOr0 HHTErpasia u miomajaei njiockux puryp
Saganue 1

Breraucnuts OMMPEACIICHHBIC MHTCTPAJIBI MCTOAOM HGHOCpeI[CTBeHHOFO HHTCTPUPOBAHUA

2 2 42003 x+1
) [ (4x” +x—3)dx 2dx B) [~
0 0

% IE cos? X

1

jx+1

4 , 1
r) !(Zx —3x—m)dx )

3aganue 2
BbruncnuTh ornpeneneHHble HHTETPaibl METOJIOM MOJCTAHOBKH (3aMEHOM IepeMeHHON)

T

4
a) Isin 2xdx

.2[ cos xdx
£1+ﬁnx
6

3aganmne 3
Boruncnuts miomaas GUrypbl, orpaHUM4eHHON YKa3aHHBIMU JIMHUSMU.

1)y=5x;x=2;y=0 2)y=4-x%y=0 3)y=cos2x;y=0; X:_%; x=%
5)y=x%y=1-x? 6)y=x?+1, y=0, x=—1, x=3

8)y=3x-1;x=2,x=4y=0

4)y=1-x%y=-x-1
7)y=-x2y=0,x=-1, x=3
Beruncaurs:
11



j(2x+4)dx

Haiitu: _[(2x3 —5x%+7x—3)dx

4. Haiitu npon3BOIHYIO

7.

8.
9.

dynxuun: T (X) = XB(X—4)
Haittu nuddepenuman: Y = 26x° —7X

Bprauciauts: j (x* +1)dx
1

1 X—2
Brruncnuts: lim 2_
X2 X4

5
Berancmuts: Cjp

5
Berancmuts: Ay

10. Berauciuts: P

11. Haiitu nudpdepennman: y =sin3x +5x

sin X
12. HaﬁTHZ|: 2 }

13. BeraucianuTs miomnans
KPUBOJIMHEHHOW TpaIeuu:
y=x2, y=9

1
14. Bor4ucnuTs: JA(X2 +8x—15)dx
-1

15. Pemnth ypaBHeHue: Y’ =3X>+2
16. Haitru: (6X°sinX)’

17. Pemuuth ypaBHEHHUE: Y' = 5e*
18. BeIMCIUTh NPOU3BOAHYIO:

y=(3x2-7x+8)?
19. Haiiru: J'Zx-ctg(xz)dx
. 2
20. Haiitu: '[[smx+—jdx
X

21. Haiiti mpousBoanyto: Y = X°/X°

12




3apaun no reme «IIpumeneHue MaTeMaTHYeCKNX MeTOI0B B NPOo¢ecCHOHATbHOM
AeSITeJIbHOCTH CPeAHero MeIMIUHCKOr0 MepcoHaia

1.Bmectumocts MoueBoro my3bipst 600ma. On 3anonHeH Ha 25%; Ha 58%. CKOJBKO M
MOYH HaXOJUTHCS B MOYEBOM ITy3bIpe?

2.EMKOCTh MOUY€EBOTO NIy3bIpsl 3- MecauHOro pedenka cocrasiserT 100mi. OH 3amosiHEeH Ha
25%. CKOIbKO MJI MOYM HAXOAMUTCS B MOUEBOM My3bIpe peOeHka?

3.Mpieynast cucrema uenoBeka coctaBisier 40% ot Beca Tena. Halitu Maccy wmblmin
yeJioBeKa BecoM O0KT.

4 Macca genoBeka 70kr. Meimeunas cucrema coctabiseT 40% ot macchl Tena. Ha MbImie!
HIWKHUX KoHeyHocTer mnpuxoautrcs 50% ot obmero konudectBa Mol CKOJIBKO 3TO
KWJIOTpaMMOB?

5.HaiiTu Maccy KOCTHOM CHCTEMBbI 4Y€JOBEKa BECOM 95KI, €ciid HM3BECTHO, YTO KOCTHas
cHCTeMa cocTaBisieT 55% oT Macchl Tena.

6.B OompHUIle 190 Kolikomect. M3 HuxX 3amoiiHeHO OONBLHBEIMM 152 Mecra. Ha ckonbko
MIPOLICHTOB 3aI0JIHEHA OOJIbHUIIA.

7.1loTpeOHOCTh TOJMKIMHUKKA B CIIEIUAIUCTaX — 25 deloBeK, a paboraer Bcero 22
yenoBeKka. CKOJIbKO 3TO MPOLIEHTOB?

8.00beM KpOBH Yy B3pOCIOro 4eloBeKa cocTaBiseT 5 nutpos. [Ipu rimybokom mopese oH
notepsieT 8% ot obmiero oopema. Haiiti kakoBa morepst KpoBu?

9.CKonbKO TpaMMOB (pypaliiiiHa HaXOAUTCS B:

a) 200 mu1 0,02% pacTtBopa;

6) 500m1 0,02% pacTBOpa.

ITAJIOHBI OTBETOB
1 2 3 4 5 6 7 8 9
150;348 | 25 24 14 52,25 80 88 0,4 0,04;0,1

1) PaccyuTaTh, CKOJIBKO HEOOXOIHMO B3Th KOHIEHTPHPOBAHHOIO pPacTBopa (B MJI HJIH JI),
CKOJIBKO /100aBHTH BOAbI (B MJI WJHM J) U CKOJBKO CYXOro BelIeCTBA COJCP/KUTCH B
pacTBope (B rpaMmax):

1. TIIpurorosuts 31 3% pactBopa u3 5% pactBopa
2. IlpuroroButs 41 4% pactBopa u3 5% pactBopa
3. TlpuroroButh 51 5% pactBopa u3 10% pactBopa
4. TlpuroroButs 21 4% pactBopa u3 5% pacTBopa

2) PaccuuTaTh, CKOJBKO HEO0XOAMMO B3STh CyXOro BellecTBa (B rpaMMax) H CKOJIbKO
JA00aBUTH BOABI (B MJI WJIH JI):

5. Ipurorosuts 31 3% pacTBOpa COMBI.
6. IIpuroroButs 41 4% pacTBOpa COMBI.
7. TlpuroroButs 51 5% pacTBOpa COMBI.

3) PaccuuraTh, CKOJIBKO TpPaMM CYXOro BeIeCTBa HAA0 100aBHTh B PacTBOP, YTOOBI
KOHLICHTPaLHs ero yBeJn4njach:

8. TlpuroroButh 31 5% pactBopa u3 31 3%?
9. TlpuroroButh 21 3% pactBopa u3 21 1%?
10. IpurortoButs 411 6% pactBopa u3 41 2%?

9TAJIOHBI OTBETOB
1.OTBET: 1,8 1 mart. p-pa 1,2 1 Boasr; 3,2 1 maT. p-pa u 800 M Boasl; 2,5 11 p-pa u 2,5 11 BOJBI,
1,6 1 p-pa u 0,4 1 BOABL.

2. OTBET: 90 r combr 1 2910mi Bogsr; 160 T cogsr 1 3840 Mt Boasl; 250 T coanl u 4750 Mn
BOJIBI.
3. OTBET: 60r;40; 160 T
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7. KOMILUTEKT BAPUAHTOB 3AJTAHUM 11 KOHTPOJIBHBIX PABOT
Buvtuucaume npouseoonyio pynkuuu:

Bapuanm 1. Bapuanm 2. Bapuanm 3.

1) y=§+3x2—6 1) y="3—3+4x2—5 1) y=§—6x3+3
2) y=4%x—3+2%—% 2) y=ﬁ+%—xiz 2) y=%+2—3;+$
) y== ) y= ) y=2
Yyl Y Y=in 9 y=e

5)  y=4e’*14e*

5) y=5el™" 4 e

5) y=6e*14e*

6) y = x% sinx +x

6) y =xtgx—2*

6) y=5"+x3tgx

7) Inx+x

X

x2

1-x2

7) y=In

7) y = Incos x

y
8) y = isin4 2x

8) y= %cos3 5x

1
cos5x

8) y=

Bapuanm 4.

Bapuanm 5.

Bapuanm 6.

1) y=x*+3x-2

1) y=x* +10x—3

1) y=x° +2x—6

2
2) y==—6x* +3

5
2) y=;c—0+3x3 -2

7
2) y=x7+6x2 +5

-2 .6 2 - s _1, 1 -3 .5 _3
3)y_WF+bE = 3) y=2Vx+L —5+ 33 Y y=i=tiE G
4). y.=x(x = Nx) ) y=Gre2)@ -1) 4) y=x(x =)

4 — -8
B) ¥ =~ %) V= Gy 5 ¥=12

6) y=2e*—2*+Incosx

6) y=3*+Incos3x

6) y = x(1— Incosx)

7) y = sin(cos? x)

7) y = cos(sin? x)

7) y = sin(cos? 3x)

Bapuant Nel
1. x°sinx

2. (5x+7)%*

3. 3cos’x

4. ctg (5x%)

5. Inx/e™3

6. 2arcsin(tg 3x)

7. 3arctg(In(2x3-x))

8. In*(2ctg3x)+4x

9. sin(5%*%)-2

10. tg(In(cos 2x)

Bapuant Ne2
1. x3os X
2. (4x+3)°°

3. 3sin'x

4. ctg (6x°)

5. tgx/e>3

6. 5arcsin(In 3x)

7. 2arctg(ctg(6x2+3x))
8. In®(2In3x)+x3

9. sin(4%*1)-x

10. ctg(sin(cos 4x))

Bapuant Ne3

ctg x In x

(x*+1)2?

3 ctg®x

tg (4x2+2X)

X1/3 / 42x+3
12arcsin(cos 2x)
arctg(In(3x°-5x))
5In8(6ctg(7x+8))-2x3
cos(6%*%)-2x

10. ctg(sin(arctg 9x)

© 0 N o g bk~ w b PE

Bapuanr 1.

1. Haiitu obuiee pemenue auddepeHnnanbHOro ypaBHEHUS. METO0OM pa3IesieHUs] TEPEMEHHBIX.

2. Haiiti yactHOe pemieHue qudepeHIaTbHOTO YpaBHEHUS METOIOM Pa3IeIeHUs IEPEMEHHBIX

y(1) =0;

y'=2X +1,;

xdx = dy;

3. Haiitu obuiee pemeHue tuHeRHOro auddepeHnnantbHOro ypaBHeHUs IEPBOro MOpsIKa.

(X +y)dx + xdx = 0;

14




Bapuanr 2.

1. Haiitu obmee pemenne nuddepeHImaIbHOTO YpaBHEHUS METO0OM pa3IeIeHuUs

IIEPEMEHHBIX.
y' = ycosX;
2. Haiitu yactHoe pemnienne auddepeHnnaaIbHOr0 YpaBHEHUS METOIOM pa3IeICHUS
IIEPEMEHHBIX
xdx = dy; y(2) =1,

3. Haiitu ob1ee pemenue nuHeitHoro auddepeHnnaibHoro ypaBHEHUS IEPBOro MOPSIKa.

(x2 + y?)dx - 2xydy = 0;

Bapuanr 3.

1. Haiitu obmee pemenne nuddepeHIMaIbHOT0 YpaBHEHHUSI METOIOM pa3IeiICHUS
MEPEMEHHBIX.

xy'-y=0;
2. Haiitu yactHOe pemieHre AudPepeHInanbHOTO YpaBHEHHS METOIOM Pa3IeICHUs
MePEMEHHBIX

ydy - xdx =dx; y(2) =0;

3. Haiitu obmiee pemeHue TuHEHHOTO U HepeHIInaIbHOTO YpaBHEHUS TIEPBOTO MOPSIIKA.

Xy'=x+y;

Bapuanr 4.

1. Haiitu obiee penienue qudhepeHnaaTsHOr0 ypaBHEHUS METOI0OM pa3IeeHUS
MEPEMEHHBIX.
y'=2Xxy;

2. Haiitu yactHOe pemeHue nuddepeHanibHOro ypaBHEHHS METOA0M pa3aeIeHuUs
MEPEMEHHBIX

2xy" =y, y(9) = 6;
3. Haiitu o01ee penieHue TuHEHHOTO T (HEepPeHIIMATHLHOTO YPAaBHEHHS ITEPBOTO MOPSIIKA.

ycos?x + y=tgx; y(0) = 2

Bapmuanr S.

1. Haiitu obuiee pemenue qugdepeHnnaibHOro ypaBHEHN METOIOM pa3IesieHus
IIEPEMEHHBIX.

3xdy = 2ydx;
2. Haiitu yactHOe pemeHne AudepeHInanbHOTO YpaBHEHHS METOIOM Pa3IeIeHUs
IIEPEMEHHBIX

X%y =y, y(0) =5;

3. Haiitu obmiee pemenne tuHeRHOTO AU HepeHInaIbHOTO YpaBHEHHS IEPBOTO MOPSIKA.

y'-y=ex

Bapuanr 6.

1. Haiitu obiiee pemienue qugdepeHnnaibHOro ypaBHEHNU METOIOM pa3/IesieHus
IIEPEMEHHBIX.
X2y'+y=0;
2. Haiitn yacTHOe pemieHue qudepeHInaIbHOr0 YpaBHEHUS METOIOM Pa3/IeIeHUs
IIEPEMEHHBIX
yVx=y; Y@ =1

3. Haiitu o01ee pemeHue TUHEHHOTO TG GEPSHIINATHFHOTO YPaBHEHHUS TIEPBOTO MOPSIKA.

Xy' + 2y =4,
Bapmuanr 7.
1. Haiitu obiee penienue quddepeHnnaabHOro ypaBHEHUS METOIOM pa3/ieIeHHs
IIEPEMEHHBIX.
ey =1,

2. Haiitn yactHOe penieHne qudQepeHnarbHOr0 YpaBHEHUS METOIOM Pa3/IeIeHuUs
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MePEMEHHBIX
Xy'=2= yE=l

Inx’
3. Haiitu obuiee pemenne tuHeRHOTro AuddepeHInaibHOro ypaBHeHHUs IEPBOTO MOPSIKa.

y-Xxy' =ylnZ;
y

Bapuanr 8.

1. Haiitu obmee pemenne nudepeHIManbHOr0 ypaBHEHHUSI METOIOM pa3aeiICHUS
MEPEMEHHBIX.
y- - e3x+|_
2. Haiitu yactHOe pemieHue AudPepeHInanbHOTO YpaBHEHHS METOIOM Pa3JICIICHUs
MIePEMEHHBIX
y'+ytgx=0;  y(0)=2
3. Haiitu obmiee pemeHue TuHEHHOTO AU HEepeHINabHOTO YPaBHEHHS TIEPBOTO IMOPSIKA.
Xy' =2y + x4,
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1)
2)

3)
4)

5)

6)

7)

8)

9)

Bapwuanr 1.
lim(2x%2 — 7x + 6)
x—3
5x + 2
;EQBX-Fl

ki_l}l:;l(\/x+ 13 — (Wx—-2)

x* +x-3
xlga 2x—1
. 5x%2 —7x+10
;1c1—>nolo 3x2 —25
lim 3x + 14x3
x-o 1 4+ 2x+7x3
. x* —9
WM —2x-3
. x -1
1 xZ +5x— 6
C1-V2x+1
lim——

x-0 X

1)
2)

3)
4)

5)

6)

7)

8)

9)

Bapuanr 2.
lim(9x? — 6x + 8)
x—-1
o x2 +4
lim

-1 x—2

Liﬂ\/xz +4x —x
o 1—x?
222

. 5x +12x8

alcl—>r?ox2 — x + 4x5

Cox3 +4x+1

chl_)rg 5x3 +2
x* +x—12

;gg 3x—9

. x2 —5x+6

gcl—lgxz —8x+ 15

 VxZ —7-3

lim——

x—4 x—4
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1)
2)

3)
4)

5)

6)

7)

8)

9)

Bapuanr 3.
linll(Sx2 —3x+7)
X

I x—1
im——
x-2x2 —2x+1

linzn/x3 —4—\x-2
X—

oxt -1
lim
x--1 X

x2 +4x-5

xo0  x2 —1




1)
2)

3)

4)

5)

6)

7)

8)

9)

Bapuanr 4.
li1121(4x2 - 3x+7)
X

I x—1
xl—l>121x2 —-2x+1

limyx3 +5x+3
x—1

_ xt -1

M _sxta
. 5x —2
:lcl—gloxz —x+4

y x? +2x—2
xl—g}ox2 —5x+7

x2 —5x+6

1)
2)

3)

4)

5)

6)

7)

8)

9)

Bapuanr 5.
lim(3 + 2x +x% — 4x3)
x—

. x> +x-3
m—
T 2x—1

linon/x+ 1-—+x
xX—

o 1—x?
!cl—I»I(}1+2x2

. 3x +15x%
alrLI?o1+2x+5x2
oxt +x+1
:lcl—glox3 —x% +3
. x> —6x+8
M Z —8x+12
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1)
2)

3)

4)

5)

6)

7)

8)

9)

lim

Bapuanr 6.

lin?}(sz - 3x+9)

X—

lin11(4x3 —2x% +2x+3)
X—

Vx+4—-vV15-x+1
x—0 x2 +1
_ x* -1
P e ———
_ 2x% —1
M3 —x-1
. 3x—2
alcl—>lyox2 +2x—4

x2 —7x+10

lim——————
% ¥ 5x—6

1-V2x+1
lim————

x-0 X



1 Bapuanr
1. Beruucnuthb npenen GyHKIuu

O x? -9 N 1 x2 —5x+6
)x1—>n3?x2—3x )xl—r};xz —3x+2
2. Haiitu npon3BOIHYIO (QYHKIUU

3 i sinx
1) y=X"SInX 2) y=
)Yy ) y [2x+16}

3. BeruuciauTh UHTErpal Jl'(2x +4)dx
-1

4. Pemuth nuddepenHnmanbaoe ypaBHeHHEY =3X?+2

2 Bapuant
1. Beruucauts npenen GyHKIUHA
X — x? —5x+6
1) lim i
)x—>3x2 -9 Z)Ll_r)r%xz —3x+2
2. Haiitu npon3BoaHyI0 (yHKIIUU
1)y =e*x? sinx
2 y=|"

2
3. BerauciauTh mHTETpa I(XZ +1)dx
1

3
4. Pemuth nuddepennmanbHoe ypaBHEHHE Y’ =5e*

3 Bapuant
1. Beraucnutsb npenen GyHKIun
) lim 4 2) 1i 1
L e )% —ex 15
2. Haiitu npon3BoaHyt0 GyHKIIUU
1) y =6x°sinx 2) y = Inx
X

. 2
3. BpIYMCIUTB HHTETPAT J. Sin X+ ; dx

4. Pemmuth muddepeHnmaibHoe ypaBHeHHE Y =3X>+2

4 BapuanTt
1. Beruncnuts npenen GpyHKIuu
0 i x? —100 .Y x? —5x+6
)an110 10 — x )xl—r}.;,x2 —8x +15
2. Haiitu npou3BoIHYIO (QYHKIIUU
3 2
1) y=x'(x-4) )y =——

3. BeraucauTh mHTETpa J.(2x3 —5x% +7x—3)dx

3
4. Pemmts muddepenumanshoe ypasuenune Y = 57

x3 +2x% +3x+4
4x3 +3x2 +2x+1

10x3 +5x—1

5x2 —2x+1




Pa3znes OCHOBBI TUCKPETHOM MaTeMATHKHU, TEOPUU BEPOSATHOCTEH, MATEMATHYeCKOM
CTATUCTUKHU U UX POJIb B MeJUIIUHE U 3IPABOOXPAHECHNH
Haiinure MaTeMaTuueckoe 0>XKMAaHKUE, TUCIIEPCUIO U CPEIHEE KBAPATHUYECKOE OTKIIOHEHUE

JMCKPETHOM CITy4aiiHOM BeTMUYUHBI X, €CJIU €€ 3aKOH pachpeaeeHUus 3aJaH TaOIuIen:

Bapuaum 1.

X |17 (19 |20 |25 (31 (32 |33 (40 |41

p 0,05(0,1 |0,11|0,15(0,2 |0,15|0,1 (0,09 |0,05
Bapuanm 2.
X 15 9 10 |12 |15 |18 |20 (23 |24

P |0,0110,03 10,05 (0,15|0,43|0,15|0,1 |0,05 [0,03
Bapuanm 3.
X 90 (92 (93 |98 |104 (105 [106 |113 |114
P |(0,05/01 |(O0,11(0,15|0,2 |0,15 (0,1 |0,09 [0,05
Bapuanm 4.
X |18 (19 (21 |25 |28 |32 (34 (39 |40

P |005)01 |0,11(0,12 0,240,212 |0,11|0,2 |0,05
Bapuanum 3.
X |47 |49 |50 |51 (5253 55 |60 |61

P |0,01(0,03]0,05 0,15 0,4 |O,18 0,1 |0,05|0,03
Bapuanm 6.
X |1 5 10 (11 |15 |19 (25 (30 |35

P |0,02)0,08|0,13 (0,16 |0,3 |0,16 |0,1 (0,04 |0,01
Bapuanm 7.
X 1107 |109 (112 |125 |131 (132 |133 |140 (141
P |005(0,1 |0,11|0,15|0,2 |0,15(0,1 |0,09 |0,05
Bapuanm 8.
X |67 |68 |71 |74 (76 |78 |81 (84 |88

P |005(0,1 |0,11(0,15]|0,170,15 0,12 (0,1 |0,05
Bapuanm 9.
X (12 |15 |18 |21 (22 |25 |29 (31 |32

P |0,05|0,1 (0,11 |0,15|0,2 |0,15(0,1 |0,09 |0,05
Bapuanm 10.
X |4,7 (19 |20 |25 |31 (3,2 (3,3 |40 (41

P |(0,01]|0,04|0,1 |0,15(0,4 |0,15]0,09 (0,04 (0,02
Bapuanm 11.
X 15 9 10 |12 |15 |18 |20 (23 |24

P |0,0110,03 10,05 (0,15|0,43|0,15|0,1 |0,05 [0,03
Bapuant 12.
X 90 (92 (93 |98 |104 (105 [106 |113 |114
P |(005/01 (0,11 /0,15|0,2 |0,15(0,1 |0,09 [0,05
Bapuanm 13.
X |18 (19 (21 |25 |28 |32 (34 (39 |40
p |(0,05(0,1 |0,11 (0,12 |0,24|0,12|0,11|0,12 |0,05

Bapuanm 14.
X |47 |49 |50 |51 (5253 55 |60 |61

P 0,010,083 (0,05(0,15|0,4 |0,18 0,1 |0,05|0,03
Bapuanm 15.
X |67 |68 |71 |74 (76 |78 |81 (84 |88
P |0,05|0,1 (0,11 (0,15|0,17 0,15 |0,12|0,1 (0,05




Bapmuanr 1.

Nzyuanu cpennee apTrepuaibHOE AaBICHUE B HAYAILHOW CTaUH 1IOKa (MM PT. cT.). O0bemM
BbIOOpKHK N=15.

[IpoBenu craTucTUYECKyt0 00pabOTKY TaHHBIX.

PE3VJIbTATHI PACHETA HA KOMIIbIOTEPE:

I'panunp! natepBanoB:  OTHOC, yacToTa:
89-94 . 0,06

94-99 0,34

99-104 0,4

104-109 0,2

Maremaruueckoe oxuaanne X= 99,86.

[Toctpoiite rUCTOrpaMMy pacipeesieHUs YacTOT, ONPEASIIUTEe MATEMATUYECKOE OXKHIaHNE U
CPaBHHTE €r0 C HalJICHHBIM Ha KOMITbIOTEPE.

Bapuanr 2.

W3yvanu cpeaHee apTepraibHOE JaBJICHUE B KOHCUHOM CTAIuH MOKa (MM PT. CT.). O0beM BEIOOPKHU
n=15.

[TpoBenu cratucTuyeckyro 00padOTKY TaHHBIX.

PE3VJIbTATHI PACUETA HA KOMIIbIOTEPE:

I'panuubl uaTepBanoB:  OTHOC, yacToTa:
51-57 0,14

57-63 0,4

63-69 0,26

69-75 0,2

Maremarnueckoe okuaanne X = 63,46.

ITocTpoiiTe rucTorpaMmy pacrpeesieHus 4acTOT, ONPEAEINTEe MaTEMaTHUECKOE OKUAAHUE U
CPaBHUTE €r0 C HailIECHHBIM Ha KOMITBIOTEPE.

Bapwuanr 3.

W3yvanu poct MyxuuH 25 et (cM) Ui FOPOJICKONH MECTHOCTH.

O6mwem BbIOOpKMN = 19.

[IpoBenu cratucTU4ecKyro 00pabOTKy NaHHBIX.

PE3VJIbTATBI PACYHETA HA KOMIIBIOTEPE:

I'panu1pl HUHTEPBAJIOB: OtHoc, yacToTa:
160-164 0,1

164-168 0,15

168-172 0,37

172-176 0,28

176-180 0,1

Martemaruueckoe oxuaanue X=170,15.

[Toctpoiite THCTOrpaMMy pacrpeeNIeHUs YacTOT, ONPEISIIUTEe MATEMATHIECKOE OXKHIaHNEe U
CpaBHUTE €T0 C HaliJICHHBIM Ha KOMITBIOTEPE.

Bapmuanr 4.

N3ydanu cpeqHio JIUTENhHOCTh TPeObIBaHMs OOLHOTO HAa KOWKE B CTaIlOHApe (B ).
O06wem Be1OOpKH N= 21.

[TpoBenu cratucTuyeckyro 00paboTKy TaHHBIX.
PE3VYJIbTATBI PACUETA HA KOMIIbIOTEPE:

I'panune! uatepBanoB:  OTHOC, yacToTa!
161-165 0,06
165-169 0,19
169-173 0,47
173-177 0,19
177-181 0,09

Martemaruueckoe oxuaanue X=171,42.
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[TocTpoiiTe rucTorpamMmy pacrpeesieHus 4acToT, ONPEACIUTE MATEMATHUECKOE OKUAaAHUE U
CpPaBHUTE €r0 C HalJJIEHHBIM Ha KOMIIbIOTEPE.

Bapmuanr S.

N3yuanu Bo3aeiicTBHE OnpeesieHHON (hU3HOMPOIIEAYPhI Ha YaCTOTY CEPACUYHBIX COKPAIICHUM
(ya./muH) y rpynmnsl ucnsityembix. O0bem BeIOOpKH N = 18.

[IpoBenu craTucTUYECKyt0 00pabOTKY TaHHBIX.

PE3VJIbTATBHI PACYHETA HA KOMIIBIOTEPE:

I'panunp! natepBanoB:  OTHOC, yacToTa:
67-68,2 0,09
68,2-69,4 0,16
69,4-70,6 0,44
70,6-71,8 0,22
71,8-73 0,09

Maremaruueckoe oxunanue X=70,16.

[TocTpoiiTe rrCTOrpaMMy pacrpeiesieHUs] 4aCTOT, OTPEICITUTE MATEMATHYECKOE OKUIAHUE U
CPaBHHTE €T0 C HaliJICHHBIM Ha KOMITHIOTEPE.

Bapuanr 6.

N3yganu cpenHee apTepruaibHOE JaBJICHNUE B IOCICHHPAPKTHOM COCTOSTHUH (MM PT.CT.). O0beM
BBIOOPKH

n = 23. [IpoBenu CTaTUCTHYECKYIO 0OPaOOTKY JaHHBIX.

PE3VJIbTATBI PACYHETA HA KOMIIBIOTEPE:

['panunbl nHTEpBAIIOB: OtHoc, yacToTa:
59-70 0,17
70-81 0,26
81-92 0,24
92-103 0,20
103-114 0,13

Maremaruueckoe okuaanne X=85,04.

[TocTpoiiTe rECTOrpaMMy pacrpeieieHus! 4aCTOT, OIPEACTIUTEe MAaTEMaTHUECKOE OKUIAHUE U
CPaBHUTE €r0 C HallIeHHBIM Ha KOMIIbIOTEPE.

Bapuanr 7.

W3yuanu cpeqHee apTepuanbHOE JaBieHUe Y OOJIbHBIX C TOHM)KEHHBIM T'€MOTJIOONHOM B KPOBU
(MM pr. cT.). OO6BeM BBIOOPKH N = 23.

[IpoBenu cratucTU4ecKyro 00pabOTKy NaHHBIX.

PE3VJIbTATBI PACYHETA HA KOMIIBIOTEPE:

I'panu1pl UHTEPBAJIOB: OTtHoc, yacroTa:
60-70 0,11
70-80 0,21
80-90 0,14
90-100 0,20
100-110 0,13
110-120 0,21

Maremarnueckoe oxumnanue X=90,04.

ITocTpoiite rucrorpaMmy pacnpeesIeHus: 4acToT, ONPEAEIUTE MATEMATUUECKOE 0XKHUIaHNE U
CpaBHUTE €r0 C HaliIEHHBIM Ha KOMIIBIOTEPE.

Bapuanr 8.

W3yuanu oxBaT TUCTIAHCEPHBIM HAOIOACHNEM Yy HaceneHus 1o rogaM. O0bseM BeIOOpkH N= 9.
ITpoBenu cratucTuyeckyro o0paboTKy JTaHHBIX.

PE3VJIbTATBI PACYHETA HA KOMIIBIOTEPE:

I'panune! uatepBanoB:  OTHOC, yacToTa!
30-40 0,12
40-50 0,32
50-60 0,42
60-70 0,14

Maremaruueckoe oxunanue X= 50,80.
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[TocTpoiiTe rucTorpamMmmy pacupeAesieHus 4acToT, ONPEAECIUTE MATEMATUYECKOE OKUIAHUE U
CPAaBHUTE €r0 C HAalJEHHBIM Ha KOMIIBIOTEPE.

Bapuanr 9.

N3yuanu cuctonnyeckoe AaBieHUE B HAYAJTbHOW CTaUU IOKa (MM PT. CT.) y JIFOJIEH, OCTaBIINXCSI

B )kuBBIX. OO0BeM BeIOOpKH N = 21.

[TpoBenu cratucTuyeckyro 00paboTKy TaHHBIX.
PE3VJIbTATBI PACUETA HA KOMIIbIOTEPE:

I'panu1pl UHTEPBAJIOB: OtHoc, yacroTa:
93-105 0,07
105-117 0,28
117-129 0,33
129-141 0,23
141-153 0,09

Maremaruueckoe oxuaanne X= 123,95.

ITocTpoiiTe rucrorpaMMy pacrpeieeHus: 4acTOT, OIPEeAEIUTe MaTEMaTHUECKOE 0KUAAHUE U
CpPaBHUTE €r0 C HaliIEHHbIM Ha KOMIIBIOTEPE.

Bapuanr 10.

N3yvanu cucronuyeckoe 1aBjieHUe B HAYaJIbHOM CTa Uy 110Ka (MM PT. CT.) Y JItOJIed, yMEpIINX
nocie moka. O6beM BbIOOpKu N = 12.

[IpoBenu cratucTudecKyro 00pabOTKy NaHHBIX.

PE3VJIbTATBI PACHETA HA KOMIIbIOTEPE:

I'paHu1pl HUHTEPBAJIOB: OtHoc, yacroTa:
79-90 0,16
90-101 0,26
101-112 0,33
112-123 0,25

Maremaruueckoe oxumnanue X=101,83.

ITocTpoiiTe rucTorpaMMy pacrpeieieHus: 4acTOT, ONPEeAEIUTe MaTEMaTHUECKOE OKUAAHUE U
CPaBHUTE €r0 C HaliICHHBIM Ha KOMIIbIOTEPE.

Bapuanr 11

N3yuanu cpenHee apTepuaibHOE JaBlI€HNUE B HAYaJIbHOM CTaAuM 1I0oKa (MM pT. cT.). O0beM
BbIOOpKH N=15.

[IpoBenu cratucTU4ecKyro 00pabOTKy NaHHBIX.

PE3VJIbTATBI PACYHETA HA KOMIIBIOTEPE:

I'panune! uaTepBanoB:  OTHOC, yacToTa!
89-94 . 0,06

94-99 0,34

99-104 0,4

104-109 0,2

Martematuueckoe oxuaanue X = 99,86.

[Toctpoiite THCTOrpaMMy pacrpeelIeHUs YacTOT, ONPEISIIUTEe MATEMATHIECKOE OXKHIaHNE U
CpaBHUTE €T0 C HaliJIEHHBIM Ha KOMITBIOTEPE.

BapuanTt 12.

W3yganu cpeqHee apTepuaibHOE JaBIeHHUE B KOHEUHOM CTaIuM MIOKa (MM PT. CT.). O0beM BEIOOPKHU
n=15.

[TpoBenu cTaTUCTUYECKYIO 00paOOTKY TaHHBIX.

PE3VJIbTATHEI PACUETA HA KOMIIbIOTEPE:

I'panune! uatepBanoB:  OTHOC, yacToTa!
51-57 0,14

57-63 0,4

63-69 0,26

69-75 0,2

Maremaruueckoe oxunanue X = 63,46.
[Toctpoiite rucTOrpaMmMy pacipeesieHus YacTOT, ONPEISIUTe MaTEMAaTHUECKOe OKUTAHUE U
CpaBHHTE €T0 C HaliJICHHBIM Ha KOMIThIOTEPE.
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8. KOMILIEKT BAPUAHTOB 3AJIAHUAM 111 UHAUBUJY ATbHOM PABOTHI

NupuBuayaasHas padora no teMe «/uckperHasi MaTeMaTHKa»

NuauBuayanbHas padora Nel

4,57

3anmoJIHUTH NPONMYCKH:
1. 3agauu, B KOTOpPBIX HAET pedb O TEeX WM HUHBIX KOMOHMHALUAX OOBEKTOB,
Ha3bIBAIOTCA. .. (KOMOMHATOPHBIMH).

2.  IlpousBenenwme Bcex uncen OT 1 10 n Ha3pBaeTcs ... (n pakTopuasom)

3. dopmyiia gkcia COYCTaHUI U3 N BIEMEHTOB 110 K 3J1eMEHTOB ¢ OBTOPEHUSIMU MMEET
BUII: Ek _cf - (n+k-=-1!
N = Ynyk-1
kMn-1)
Pemuth 3agauu;
1. CKOJIBKO BCEBO3MOYKHBIX JIBY3HAUYHBIX YHCEJI MOYKHO 3aIUCaTh, UCTIOIL3Ys UQPHI 7,
2. CKOJIBKUMH CITOCO0aMU MOKHO M3 6 YEJIOBEK COCTAaBUTh KOMUCCHIO, COCTOSIIIYIO U3

JIBYX 4€JIOBEK?

3. B copeBHoBanuu yuactByroT 10 uenoBek. CKOJIBKUMHU CIIOCOOAMU  MOTYT
pacrpenenuThCs MeXI1y HIMU MecTa?

4.  CKOJNBKO TMPEeNIONKECHUH M3 TPeX CIIOB MOXKHO COCTaBHTH M3 CJIEIYIOUIUX CIIOB: 1,
CEro/IHs, MOJyuy, NATepKY?

5. Ilatp uenoBek oOMeHsIMCH JApyr ¢ aApyrom dortorpadusamu. CKOIBKO BCEro
dbotorpadwuii 661107

6. B wMarasmHe wumeroTcst BoJel0OIbHBIE, OackeTOONBHBIE W (YTOOJIBHBIE MSUM.

Heobxonumo kynuth 10 msueii. CKOTBKUMHU CIIOCOOAMH 3TO MOYKHO CIeTaTh?

7. Pemnre ypaBHeHue: Cf+1 =x* -1,

NuauBuayanbHas pabora Ne2

3ano0JIHUTH NPONMYCKH
1. Ecnu o0bexT A MOXXHO BBIOpaTh M crioco0aMu U €CJIM MOocie KakJI0ro Takoro BelOopa
00bekT B MoxHO BBIOpaTh 7 ciocobamu, To BbIOOp mapsl (A, B) B ykazaHHOM nopsijike
MOYHO OCYILECTBUTS ... criocobamu.(m+n)
2. Yucno pa3MerieHuit ¢ MOBTOPEHUSIMH HaXOAUTCS 10 GOpMyIIe ...
(A =n")
3. CoueTaHusMHU U3 N 3JIEMEHTOB IO 71 HIIEMEHTOB Ha3bIBAIOTCH ..., KAXKA0E U3 KOTOPBIX
COCTOHUT M3 M 3JIEMEHTOB, B3SThIX U3 TaHHBIX N 351eMeHTOB. (CoearHeHus)
Pemmnts 3apaum:

1. CKOJIBKMMH CIIOCO0AMH MOYKHO NEpCCTaBUTh 5 Pa3INYHBIX TCOMETPUICCKUX (pI/Il“yp?
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2.  CKOJbKO BCEBO3MOXKHBIX JIBYX3HAUHBIX YHCET MOYKHO 3aIUCaTh, UCIIOIb3Ys UGPHI 1,

2,3,4?

3. [1Th yenoBek moxaau Ipyr Apyry pyku. CKOJIBKO ObLIIO PYKOMOKATHI?

4. B mnpomaxy mNOCTYNWJIM MOCTepbl TpeX BUIOB. CKOJBKMMH CIIOCOOAMH MOXHO

3aKaszaTh HaOOP, COCTOSIIMI U3 5 TOCTEPORB?

5. Ha miockoctu orMedensl 6 Touek. Kaxple ABE TOUKM COEIUHMINA OTPe3KOM. CKOJIBKO

MIOJIYYUJIOCh OTPE3KOB?

6. W3 pecaru ydamumxcst HaJ0 BbIOpaTh cTapocTy, ¢usopra u KyiabTopra. CKOJIbKHUMH

croco0amMu 3To0 MOKHO C,Z[eJ'IaTI)?

4
7. Pemure ypasuenue: C, .,

OTBeThI M peleHus

=x?-1.

NuauBuayanbHas padora Nel

NuauBunyanbHas padora Ne2

1. A=3=9
, 6!
10!
3 = —=
3 A, = - 720
4. Py=41=24
»  Of
5. Al = 5 =20
— |
6 éo _ 12! 66
21101
7 X=6

1. Pn=51=120
2 A =4 =16

, 51
3. Cl-2o-10
e |
4, §=L=21

51.01

6!

2_—:
N TV Th

;10!
6. A=, =720

7. x=4

I/IH}.II/IBI/[)]yaJ'leaH paﬁoTa no reMe «MareMaTuyeckasi CTATUCTHKA»

Bapmunanr 1

Z[I/ICerTHaH cnyqaﬁHa;I BCJIMYHHA paCIIPEACIICHA 110 3aKOHY

X 32 40

37

35

Y 0,1 0,3

0,4

0,2

Haiitu M(X), D(X), OO OXO

Bapmuanr 2

JluckpeTHas ciiydaiiHasi BEJIMYMHA pacIipe/ieieHa 1Mo 3aKOHY

X 42 41

43

45

Y 0,3 0,3

0,2

0,2

Haiitu M(X), D(X), 6(X)
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ITAJIOHBI:

Bapmuanr 1

1. M(X)=32 - 0,1+40 - 0,3+37 - 0,4+35.0,2=37
M(X)?=1024-00,1+1600-10,3+1369-0,4+1225.0,2=1375
M 2(X) = 1369

D(X), M(X?),M(X)?=1375-1369=6

a(X) D(X)=2,45

Otser: M(X)=37, D(X)=6, 0(X) =2,45

Bapuanr 2.

M(X)=42,5, D(X)=2,05, 000X = 1,43

Kputepuu orieHnBaHus:

«oTinyHO» - 90%-100% mpaBHIIbHBIX OTBETOB,
«xopormro» - 80%-89% npaBUIIBHBIX OTBETOB,
«yIOBJIETBOPUTENBHOY - 70%-79% mpaBUIBHBIX OTBETOB

BpeMH, KOTOpPOC OTBOAUTCA HA BBIIIOJIHCHHUEC TCCTA 20 MHHYT.

NupuBuayansHasa padora no teme «YmciaeHHble MeTOAbl MaTeMaTH4eCKOH IOATOTOBKH
CpelHero MeIMIHHCKOro NMepCcoHAaJIa

NuauBuayanbHas padora 1

1. Paccunraiite 00bEM MUTAaHUS 8-MECAYHOIO peOeHKa, ecii OH pojuiics ¢ Maccoi 3kr 200r.

2. CkoJIbKO HOBOKauHa conepkurcs B ammyie 10min 0,5% pactsopa?

3. [loTpebHOCTh MOJMKIMHUKM B CHENMATUCTaxX — 25 4yenoBek, a pabotaer 22 yenoBeka. Ha
CKOJIBKO ITPOLIEHTOB YI0BJIETBOPEHA MOTPEOHOCTH MOTUKIMHUKHU?

4. Macca KpoBU HOBOPO’KIEHHOT0 peOeHKa cocTaBisieT 15% o1 macchl Tena.

PaccuuTath Maccy KpoBH HOBOPOXKAEHHOTO pedeHka BecoM 4kr 800r.

5. O0peM UUPKYIHpYIONIEH KpOoBU cocTaBisieT 7% oOT Macchl Tena uenoBeka. KwuciopomHas
€MKOCTh apTepHalibHOW KpoBU cocTaBisieT 18%, BeHo3Hoil — 12% mo 00BEmy. Onpenenutsb
KHCIIOPOJIHYIO EMKOCTh apTepUaIbHON U BEHO3HOM KPOBH YEJIOBEKA MAaccou 66 Kr.

ITaJI0HBI:

1. Ins pacuéra nuTaHus HEOOXOAUMO PACCUUTATh MAcCy Tella peOeHKa:
m=3200+600+800+800+750+700+650+600+550=8650r.
V=8650=1081,25 (M) — 00beM MUTAHUS

Otser: 1081Mmn

2.100,5/100=0,05(r) - HOBOKaWHAa B aMITyJie

Otser: 0,05T

3. 22 100/25=88% - na 88% ymoBieTBOpeHa MOTPEOHOCT MOJIUKIMHUKY B CIIEIUAITICTAX.
Otser: Ha 88%

4. 15 4800/100=720(r)-macca KpOBU HOBOPOKICHHOTO

Otger: 720r
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5. 1)7 66/100=4,62(11) — 00beM LUPKYITHUPYIOIIEH KPOBU
2)4,62 18/100~=0,83(:1) — 00bEM apTepHATBHON KPOBH

3) 4,62 12/100=0,55(1) — 00BEM BEHO3HOH KPOBH

Otser: 0,831, 0,551

Kpurepun onenuBanus:

«oTinuHO» - 90%-100% mpaBHIIbHBIX OTBETOB,

«xoporio» - 80%-89% npaBUIbHBIX OTBETOB,
«yAoBIETBOPUTENBbHOY - 10%-79% mpaBUIIbHBIX OTBETOB
Bpewmsi, koTropoe oTBOAUTCS Ha BhIMOJHEHUE TecTa 20 MUHYT.
NuauBuayanbHas pabora Ne2

Bapuanr 1

1. Pebenky 12 mer, mpixaTenbHbI 00BEM Jerkux cocraBisger 350Mi, oObeM yerkux — 1,2 1,
pe3epBHBI 00beM Broxa — 1,31, pe3epBHBIA 00beM Bbioxa — 850Miy, dactora apixaHust — 17.
Paccunraiite >XKM3HEHHYIO €MKOCTh JIETKUX, EMKOCTh BJ0Xa, (PYHKIHMOHAIBbHYI) OCTAaTOYHYIO
€MKOCTh, MUHYTHBIN 00BEM JIbIXaHUS.

2. VYV marueHTa yJaapHbIi 00beM Kelryaouka 45MI1, 4acToTa CepJIeuHbIX cokpamieHuid — 80ya/mMuH.
PaccuuTaiiTe MUHYTHBII 00bE€M KPOBOTOKA.

3. MunyTHBIE 00beM KpoBOTOKa MYyXuuHbI 45 met 4100mn, ynapsbsiii 00béM — 50Mi. Kakosa
4acToTa CepACUHBIX COKpAICHUI?

Bapuant 2

1. Ioxgpoctky 18 net, npIxaTelbHBI 00BEM Jierkux cocraiser 460 mi, o0bem jerkux — 1,3 I,
pe3epBHBI 00beM Bmoxa — 1,411, pe3epBHBIH 00BeM Bblgoxa — 860mi, yacTora napixanust — 19.
Paccunraiite >KM3HEHHYIO €MKOCTh JIETKHX, EMKOCTh BIOXa, (PYHKIHMOHAIBHYIO OCTATOYHYIO
€MKOCTb, MUHYTHBII 00bEM JIbIXaHUS.

2. YV manmMeHTa TEparneBTHYECKOTO OTICICHUS YAApHBIM 00beM jkemymouka 60 mur, gacToTra
CepJICUHbIX COKpalleHui — 85yn/mMuH. Paccunraiite MUHYTHBI 00bEM KPOBOTOKA.

3. MunyTHBIA 00BEM KPOBOTOKa MOJIOOTO 4enmoBeka 29 net 4320mi, ynapHbiid 00béM — 45MiL.
KakoBa yacTtoTa cepAieuHbIX COKpaIEeHU?

JTAJIOHBI:

Bapuanrl:

1.2K3JI=/10 +PoBa +POBbI
K3JI=350+1300+850=2500mn1
EBn =J10 + POBna
EBn=350+1300=1650m1
®OE= POBr1g + OO
DOE=850+1200=2050mn
MOJI=10 41

MO/J1=350 17=5950mn

OTBeT: K3J1=2500Mmu1,
DOOE=2050m1, MOI=5950mn
2.MO=YO UCC

MO=45 80=3600mn
OtBeT:3600Ma
3.4CC=MO/YO
YCC=82yn/mun

OtBer: 82yn/MHUH

EBn=1650Mmu,

Bapmuanr 2:

1. Otser: XK3JI=2720mn, EBa=1860mu,
DOOE=2160m1, MOI=8740mn

2. 5100mn

3.96 yn/mMun

Kpurepun ouennBanus:

«Otraao» - 90%-100% «xopomo» - 80%-89% npaBUIbHBIX OTBETOB,
«YIOBIETBOPUTEIBHO» - 70%-79% TIpaBHIIbHBIX OTBETOB
Bpems1, koTopoe 0TBOJAMTCS Ha BBHINOJIHEHUE TecTa 15 MUHYT.
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9. KOMILJIEKT 3AJIAHUM B TECTOBOM ®OPME TEKYIIETO

KOHTPOJIA
BAPUAHT 1

3apanue 1

3uaucHue npegena  lim xi-16

x—4 x—4
paBHO
a)l; 06)0; B)S8;, 1)le6.
3aganue 2

[pousBoaHas GyHKIHUH Yy = X° - X uMeeT BHL. ..

a) y' =5x*e* —x>:e*

6)y’ = 5x*-e* + x5 e*

B) y' = 5x*-e*

r) y' =5x+e*

3aganue 3

[IpousBognas Gpynknuu y = sin8x wumeer Bu...

a) y' = —8cos8x

0)y' = 8cos8x

B) y' = cos8x

r) y' = 8sin8x

3aganue 4

Juddepennuan Gpyaknun y = 8x% — 1 umeer BULI. ..
a) 8xdx;0)dx;B)16xdx; 1) (2x-1)dx

3aganue 5

MHOXecTBO BceX MepBo0oOpa3HbIX (YHKIMKA Y=6X WUMeEeT BUAI...

a) 6;6) 6x%B) x>+C; 2) 3x*+C.

3aganue 6
o T
Hcrionb3ys CBOWCTBO ONpPEIEEHHOrO HHTErpaa, HHTerpa [ o (6COSX + x%)dx MOXHO TpUBeCTH

K BUTY. ..

a) 6 [, cosxdx + [, x*dx; 6)6 [Zcosxdx+ [« x*dx;
2

B) f:(6cosx+x2)dx ; r) 2 [(6cosx+x*)dx

3aganue 7
Jluddepennmansaoe ypaaenne cos ydx — x>dy = 0 B pe3ynbTaTe pasielIeHus MepeMeHHBIX

CBOAWTCA K YPAaBHCHHIO. ..

dx _ dy . — 2y o) SOSYAX L dx  dy
2) 7 = qosyr 0) COSYdx = x7dy; B) —5— =dy:1) - = 5~
3ananue 8

Pemrennem muddepennmanbHOro ypapaeHus y' — X = OsBisietcst QyHKIHS. ..

xz xz
a)y=—+C0y=—-—+Cpy=1ny=x+C
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BAPUAHT 2
3ananme 1

3navyenue npeaena lim
x—5

a) 10; 6) 25; 8) 5; 1) 0.

x%-25

paBHO

3aganue 2

[poussonuas pyHkiuu y = x> - €* umeer BUII...
a) y =3x%-e*—x3-e*

6)y' = 3x%-e*+x3-e*

B) y' = 3x%-e*

r) y =3x*+e€*

3aganue 3
[TpousBoaHas GyHKIMU Y = €OS 8X wHMeeT BULL...

a) y' = —8cos8x
0)y’ = 8cos8x
B) ¥ = cos8x
r) y = —8sin8x

3aganue 4
Jinddepernnuan Gyakmun y = x3 + 1 uMeer BULL. ..
a) 3xdx; 6)dx; B) 3x2dx ; r) (3x2+1)dx

3anaunme 5
MHO0ecTBO Bcex NepBo0oOpa3HbIX GYHKIUH Y = 4XUMeeT BUL. ..

a) 4; 6) x*; B) 5x>+C; r) 2x?+C.

3apanue 6
o T .
Hcnonb3ys CBOMCTBO OMpeAeeHHOr0 HHTerpaja, HTerpal f 0 (5sinx + x3)dx MO>KHO MPUBECTH

K BUTY...

a) 5f:sinxdx+ f(;rx3 dx; 6)5 [Zsinxdx + J x3 dx;
2

B) f;(S sinx + x3)dx ; r) 2 [2(5sinx + x*)dx

3ananme 7
JudpdepennnansHoe ypaBHenne e*Inydx + xydy = 0 B pe3ynbraTte pa3aelieHHs IEPEeMEHHBIX

CBOOUTCA K YPABHCHHIO. ..

e*dx ydy e*dx Inydy, e*dx ydy . e*lnydx
a) — ) = - 1B) :_ar) :_dy
X Iny X y X Iny Xy
3aganue 8

Penrennem muddepennmanbHoro ypasuenus y' — x = 0 spisercs QyHKIus. ..

x? x2
aAy=x+Coy=—-7+Cpy=1Lny=-+C
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BAPUAHT 3

3ananme 1

. (5+x)(3+x)
Ha4YeHUeE I a1a lim ————
3HaueHUE npee lim = 5

a) -0,2; 6) oo; 8) 0,2; 1) 0.

paBHO

3ananue 2

I[IponsBonunas pynkiun y = x* - e* wumeer Bus. ..
a) y =4x3-e—x*-e*

0)y =4x3-e* + xt-e*

B) y =4x3-e*

r) y =4x3+e*

3aganue 3
[IpousBognas Gpynknuu y = sin10x wumeer Bu. ..

a) y' = —10cos10x
0)y' = 10cos10x
B) y' = cos10x

r) y' =10sin10x

3apanue 4
Judpdepennman Gyaxrmun y = x> + 1 umeer Bu. ..
a) 5xdx; 6)dx; B) 5x*dx ; ) (5x*+1)dx

3ananme S
MHOXecTBO BcexX MepBo0Opa3HbIX (YHKIUU Y = 6XUMEET BHU]I. ..

a) 6; 6) x®; B) x>+C; ) 3x>+C.

3ananmue 6
) s .
Vconb3yst CBOWCTBO ONPENEICHHOTO WHTETpajla, HHTETpal fo (7 sin x + x%)dx MoxHO TIpUBecTH

K BULY...

a) 7 [y sinxdx + [ x°dx; 6)7 [Zsinxdx + fx x° dx;
2

B) [0(7sinx +x%)dx ; 1) 2 [2(7sinx + 25)dx

3ananme 7
HuddepennnansHoe ypaBHeHue xdy = % dx B pe3ynbTare pa3feleHus NepPeMEeHHBIX CBOIUTCS

K YPaBHEHHUIO. ..

dy dx dx _ Inydy, dx _ ydy, Inydx

a)— = ;0)—=———;B)—=—;1) —— = —dy.
y xInx X y X Iny Xy

3aganue 8

Penrennem muddepennmanpaoro ypapaenus y' — x = 0 sBisieTcst QyHKIHUS. . .

x2 xZ
Ay=x+C0)y=1py=-——+CGr)y=—-+C,
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Konmponos 3nanuii pasneny «/[uckpemuas mamemamuKkay

No Bonpoc Bri6epute 1 mpaBHIIbHBIIA
OTBET
1. Kombunamopuxa. o= a) 0; 0) 1; B)
10; r) 0,1
2. Kombunamopuxa. 3= a) 3; 0) 4; B) 6;
r) 24
3. Kombunamopuxa. 41 - 31 = a) 1; 0) 4; B) 12;
r) 18
4, Kombunamopuxa. 41 : 31 = a) 1,3; 0) 4; B) 12;
r) 18
5. Kombunamopuxa
CKOJIBKO CYIIECTBYET CIIOCOOOB PaCCTAaHOBKU 6 KHUT a)24; 6)120;
Ha moJike? B)720; r)5040
6. Kombunamopuxa.
Yxaxure (bcszyny JUIA pacueTa dncia a) As?): % 6) AS
pazmewenuii u3 5 1o 3 o
]
7. Kombunamopuxa.
Paccuurare uucno couemanuii u3 6 no 5 a)5; 0) 6; B) 7;
r) 8
8. Teopus eeposamuocmelt.
BeposrHocTh Heso3M0dCHO20 COOBITHS paBHA a) 0; 0) 1; B) Oosbmre O,
HO MeHbIIe |
9. Teopust BEpOSITHOCTEN.
Beposraocts docmogeproco coObITHS paBHA a)0; 06) 1, B) OousbIIe
0, HO MenbIIe 1
10. Teopus sepoamruocmelii.
B kopsune 2 Oenbix m 3 4epHbIX mapuka. Haitu a)2/3; 0)2/5; B)3/5;
BEPOSATHOCTh TOTO, YTO B3SITBIA M3 KOP3WHBI mapuk | T)l
OKaXXeTcs Oenbim?
P A
11. | Mamemamuueckaa cmamucmuxka.
3anaH psJ 3HAYSHUN CITy4aitHOW BEIMYHUHBI
X |2 |4 6
p |1 |5 |2 [ >
ucTorpaMma UMeeT BUJI: 2 4 X
a) ma; ©0) Her
12. | Mamemamuueckaa cmamucmuxka.
3agaer 1 3aKOH paclpenesieHus] AUCKPETHON
CIIyJaiiHOUM BETWYHMHBI TaOJIHIIA a)na: 0)Her
X 0 1 2
pi 0,25 0,50 0,25
13 Mamemamuueckas cmamucmuxa.
[To nanHOMY BBEIOOPKH 3HaYEHUE BLIOOPOUHON CpemHel
paBHO a)3,9; 0)3,5; B)4;
r)3
X |2 |5 8
M |1 |4 5
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Ikcnpecc-onpoc «Haitou coomeemcmeuey

1. | CoObiTHe, KOTOpOE MOXKET mpou3oitn, | A | Jucnepcus
a MOKET U HE IIPOU30UTH
2. | CpenHee 3HaYCHHE CITYYaHON b Konsronkmus
BEJIMYMHBI
3. | Omeparnus JOTHYECKOr0 YMHOKECHHS B p=Mm
n
4, | ®opmyna BepOSITHOCTH r Jloruka
5. | Paccesnue cny4aitHOM BEJIMUHMHBI A | Cay4daitHoe
6. | Hayka o ¢hopmax u criocobax E | Jlu3broHKIUA
MBIIUICHUS
7. | JuckperHOCTh K | Pacnipenenenue ciry4aiiHOM BEJIMYUHBI
8. | Omepanus JOTHYECKOTO CIIOKECHHS 3 Ph=nl=1-2-3...(n—=1)-n
9. | ®opmyna nepecTaHOBOK N | MareMatndeckoe 0XuaHue
10. | Orpunanue K | IIpepbiBUCTOCTH
11 | Mepa paccessHus ciaydaiinoil Benuuusbsl | JI | Pan pacnpenenenus
12 | CoBOKYIHOCTH Cy4ailHO OTOOpaHHBIX | M | OmbIT, SKCIEPUMEHT
00BEKTOB
13 | CobmITHE, MTOSIBIIEHHE KOTOPOTO H Ucxon
UCKJTIIOYAeT MOSBJICHHUE JPYTroro
14 | Tabnuia 3agaHus pacpeeICHUS O HuBepcus
JIUCKPETHON BEJIIMYUHBI
15 | I'paduueckoe 3ananue psaa IT | Beibopka
pacnpenenenus
16 | UcnbiTanue P HeBo3moxxnoe
17 | IlomapHO HECOBMECTHOE C | CpenHee kBaipaTUYECKOE OTKIOHEHHUE
PaBHOBO3MOXHOE COOBITHE
18 | CooTHomeHNE MKy 3HAYCHUSIMHU T | MHOTOYTOJIBHUK pacipeneseHus

CIIy4ailHON BEJIMYMHBI U
BEPOSITHOCTSIMU
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BAPHUAHT 1
3aganue 1.
MarteMaTH4YecKasi CTATHCTHKA — JTO ...
1) Pasnen mMaTeMaTHKH, U3YUYaIOIMK CBA3U MEKIY CIyYaiHBIMK BEJITMUUHAMU;
2) Pasmen MmaTeMaTHKH, H3YYAIOIIHMIA CBA3H MEKIY METOaMU CHCTEMATH3allNH;
3) Pasges MaTeMaTHKH, NOCBSIIEHHBIH MeTOAaM CHCTEMATH3ALUH, 00PA0OTKH H
HCCJIeNOBAHUS CTATHCTHYECKHX TAHHDBIX;
4) Pa3nmen MaTeMaTUKH, M3YYAIONIUI CBI3H MEXKIY () YHKIMSIMHU.

3ananue 2

B simmke 8 kpacHbIx 1 12 3enensix mapos. U3 simuka cirydaitHeIM 00pa3om 0epyT oiuH

map. BeposiTHOCTB, 4TO 3TOT 1Iap OKAKETCA KPACHBIM, PABHBIM, PAaBHA. ..

1) 0,6 2) 0,2 3)0,4 4)1

3ananmue 3
MaremaTruuecKkoe OKHIaHUuEe JUCKPETHOM CIIydYalHOW BETMYMHBI, 3aJaHHOW 3aKOHOM
pacmpeienieHus, paBHo. ..
X 1 3 6
P 0,2 0,3 0,5

1) 10; 2) 4,1; 3) 3,9; 4) 2

3aganue 4
I'ucrorpamma — 370. ..
1. rpadux ¢pyHkmwy;
2. rpaduyeckoe H300pakeHne HHTEPBAJIBLHOIO Psiia pacnpe/eeHus;
3. Tpaduueckoe n300pakeHNE JUCKPETHOTO psiia pacipeeIieHus;
4. rpaduueckoe n300pakeHNe OTHOUICHHS YaCTOThI K OTHOCUTEIBHON YacTOTeE.
3ananue 5 Teopusi BeposiTHOCTEH — ITO ...
1) Pa3zmes maTeMaTHKH, H3YYAIOUIUii CBSI3H MEKIY BEPOSITHOCTSIMU CJYYaiHBIX
COOBITHIA;
2) Paznen mareMaTHKH, H3y4aIOINil CBSI3H MKy IKCIICPHMEHTATbHBIMU JAHHBIMHU;
3) Paznen mareMaTHKH, U3y4aIOINi CBSI3H MKy METOAaMH CHCTEMaTH3allNH;
4) Pa3nen MaTeMaTHKH, H3YYarOUIUH CBA3U MEKIY QYHKIIMIMH.

3ananue 6
[To nanHOMY pacmpeeseHnt0 BHIOOPKH
Xi 2 3 5
N 1 4 5

3HauYeHUE BHIOOPOUHON CpeHEel paBHO...
1) 3; 2) 4, 3)3,9; 4) 3,5.
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BAPUAHT 2

3aganue 1.
Teopus BeposTHOCTEH — 3TO...

1. Pa3spen mareMaTHKH, H3Y4YaIOLIMI CBSI3H MeKAYy BEPOSTHOCTAMM CJIy4YaHHBIX

COOBITHIL;

2. Paznen maTeMaTHKH, U3y4alOUIUH CBA3M MEXy HKCIIEPUMEHTAIbHBIMU JAHHBIMU;
Paznen MmaTreMaTHKH, H3y4alOUIMHA CBA3K MEXY METOIaMU CUCTEMATU3aLlUY;
4. Pa3pnen MaTeMaTHKU, U3YYAIOLIUI CBA3H MEXY (QYHKIMSIMU.

w

3ananue 2
B simuke 3 sxenthix U 7 cuHUX mapoB. 13 smmka cydaitHeiM 00pa3om OepyT OJIvH Iap.
BeposiITHOCTB, UTO ATOT MIap OKAXKETCs JKEIThIM, PAaBHBIM, PaBHA. . .

1)0,6 2)0,3 3)0,7 4) 0,5

3ananmue 3

MaremaTruuecKkoe OKHIaHUuEe JUCKPETHOM CIIydYalHOW BETMYMHBI, 3aJaHHOW 3aKOHOM

pacmpeienieHus, paBHo. ..

X 1 2 3

P 0,3 0,1 0,6

1) 6; 2) 2,1; 3) 2,3; 4) 2.
3apanmue 4
IToauron — »5T0...
1. rpadux ¢pynkuuu;
2. Tpaduueckoe n300pakeHUE MHTEPBAIBHOTO PsJIa PACTIPEICICHUS;
3. rpaduyeckoe H300pakeHne TUCKPETHOTO Psi/ia pacnpeieeHust;
4. rpaduveckoe N300paKCHUE OTHOIICHHSI YACTOTHI K OTHOCUTEIBHON YacToTe.
3aganue 5
MartemaTHuyecKasi CTATHCTHKA — 3TO0 ...
1) Pazzen MaTeMaTHKH, U3yYarOIHiA CBSI3H MEXKIY CAyYailHBIMH BETHUNHAMMU,;
2) Pasjgen MaTeMaTHKH, U3YUYArONIUH CBA3U MEXTy METOJaMU CHCTEMAaTH3aIlNH;
3) Pa3znmes MaTeMaTHKH, NOCBSIIIIEHHBI METOaM CHCTEMATH3AIMH, 00PAOOTKH H
HCCIEeTOBAHUS CTATUCTHYECKHX TAHHDBIX;
4) Pa3zaen MaTeMaTHKH, M3YYAIOIIUI CBSI3H MEXTY OYHKIIHUIMH.

3ananue 6
[To nanHOMY pacmpeneneHuI0 BHIOOPKH
Xi 2 3 5
N 1 4 5

3HauYeHUE BHIOOPOUHON CpeHEel paBHO...
1)3,5; 2) 4, 3) 3,9; 4) 3.
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BAPHUAHT 3

3aganue 1.
MarteMaTH4YecKasi CTATHCTHKA — JTO ...

1. Paznen maTeMaTUKH, U3yYaAIOIIUNA CBSI3U MEXKY CIIy4alHBIMU BEJIMYMHAMU,

2. Pazjmen MmaTeMaTHKH, M3yYalOIIMKA CBS3H MEXK/y METOJIaMU CHCTEMAaTHU3aIUH;

3. Pa3men MaTeMaTHKHU, OCBSIIIIEHHbIH MeTOaM CHCTeMAaTH3allH, 00Pa00TKH 1

HCCJIeIOBAHUS CTATHCTHYECKHUX JAHHBIX;

4. Pazgen MareMaTUKH, U3YYAIOIINHN CBA3H MEXTY QYHKIIUSIMH.
3ananue 2
B suke 2 Genbix 1 84epHbIX mapoB. M3 smuka cirydaiiHbIM 00pa3oM O6epyT OJIMH Iiap.
BeposiITHOCTB, UTO ATOT IIap OKaXKETCs OENbIM, paBHA. ..

1) 0,2 2) 0,4 3)0,7 4)1

3ananmue 3
MaremaTruuecKkoe OKHIaHUuEe JUCKPETHOM CIIydYalHOW BETMYMHBI, 3aJaHHOW 3aKOHOM
pacrpeieneHus, paBHo. ..
X 4 5 6
P 0,4 0,1 0,5

1) 15; 2)5,1; 3) 4, 4) 6
3ananmue 4
Bb106opka — 370...
1. MHOXeCTBO 00bEKTOB, CJIY4aiiHO 0TOOPAHHBIX U3 FreHePaIbHOM
COBOKYIIHOCTH;
2. MHOXCECTBO O6T)€KTOB, OOHOPOAHBIX OTHOCHUTCIIBHO OJJHOI'O ITPU3HAKA,

.

MHOECTBO 0OBEKTOB, OTHOPOIHBIX OTHOCHTEIHHO HECKOIBKHX MPU3HAKOB,
4. MHOXECTBO 00OBEKTOB, COOpAHHBIX 110 OJIHOMY MPU3HAKY.
3aganue 5
Teopus BeposiTHOCTEH — ITO ...
1. Pa3gen maTeMaTHKH, H3YyYAIOLIMIi CBSI3H MY BEPOSTHOCTSMM CJIY4YaiHbIX
COOBITHIA;
2. Paznen maTeMaTHKH, U3YYaOUIUH CBA3H MEXY SKCIIEPUMEHTAIbHBIMU JaHHBIMU;
3. Paznen matemMaTHKu, U3ydarOUIU CBA3M MEXIY METOIaMHU CUCTEMATU3aLINY;
4. Paznen MaTeMaTHKU, U3y4YalOUIUi CBSI3U MEXY (PYHKIMSIMU.

3ananue 6
[To nanHOMY pacmpeneneHuI0 BHIOOPKH
Xi 2 3 5
N 1 4 5

3Ha4YEeHHE BHIOOPOYHOM CpeHEN PaBHO. ..
1) 3; 3) 3,9; 2) 4, 4) 3,5.
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TecToBble 3a1aHUs MPO(PECCUOHATIBLHONH HANIPABJIEHHOCTH

Konuentpanus macisgaoro pactsopa, B 300 mi kotoporo conepxkurcs 30r, paBHa:

a)10% 6)30% B)15% 1)9%

. Uto6s1 mpuroroButh 2000 ma 0,9% pacTBOpa HATpPHUsl XJOPUAA CYXOrO BEIIECTBA HYKHO
B3SITh!
a) 1,8r 0) 18r B) 20r r)180r

IIpu cymxe cmopoauna Ttepser 80% cBoero Beca. UTOOBI MONyYUTh 5 KI' CyIICHOU
CMOPOJIMHBI HY’)KHO B3Th CBEXKEI CMOPOUHBI:

a) 6,25 kxr 0) 20 kr B) 25 kr r) 10 kr

6.13 40 kr cBexxeil YepHUKH MOIydaeTcst 8 Kr CymeHo#, UToObl MoNMyduTh 5 KI' CyIICHON
HY>KHO B35IThb CBEKECH YEPHUKU:

a) 64xr 0) 10 kr B) 25 Kr r) 30 kT

PactBopuMocTh xnopuaa Harpust npu 20° C cocrapiser 36 T comu B 100 T BOBL.

Macca conu B 340 r HACBIIIEHHOTO MPHU ATUX K€ YCIOBUAX PacTBOpaA:

a) 88r 6) 90r B) 122,4r r) 100r

HopwMma otnycka maxukaprnuHa (CpecTBO, BO3JICHCTBYIOIIEEe HA HEPBHYIO cuctemy) 1,2. B
onHoil Tabnerke copepxkutrcs 0,1 r© nekapcTBeHHOro BemiecTBa. IlamueHTy MOXKHO
OTITYCTUTH TAOJIETOK:

a) 120 0) 12 B) 60 r)6

Hopwma otnycka omHonona (HapkoTtudeckoe cpenctso) 0,1 r. dopma Beimycka 1% mo 1 mi.
[TarueHTy MOKHO OTIYCTUTH aMITyJ:

a) 1 6) 100 B) 10 s
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10. KOMIUIEKT MATEPUAJIOB JJIAA MPOMEKXYTOYHOMN ATTECTAINU
baHk 3agaHmii.

| paznen MaTtemaTnuecKkuii aHaIu3

Hemn: IlpoBeputh 3HaHHWe NpaBwi, (GOpMynT U YMEHHE NPUMEHATH WX, NPU BHIUYUCICHUH
IIPEJEIIOB, IPOU3BOIHBIX, HHTETPAJIOB, PelIeHNH T (epeHIaTbHbIX YPAaBHECHHUH.
1. Bprumcauthb npeges QyHKIMHU:

2 5 3
a)lim%+13; 6) lim u;s)nmu;r)lim%—g—&ﬂ) limx? +3x—7.
n—e n x>-3x34+2x "= 3n°4+6 n

—o N n X—>—2
2.HaiiTu Npou3BOJAHYI0 JAHHOH (PYHKIMH:

a) f(x) = sinx + x?; 6) f(x) =bsinx.4"; B) f(X) =8x + 2x2-3; 1) f(X) = \/;-ZX;
1) f(x) = cosx-tgx .

3.BbIuucauTh onpeaeeHHbI HHTErpaJ:
2 2 0
a) j(1—3x2)dx; 6) j(3x2 — 4x +5)dx; B) j(x?’ +1)dx

-1 0 -1
r)fgo 3 cos 3xdx; n) [¢ sinbxdx; e) f_32(2x3 — x2 —5)dx.

4
4. Haiitu o01ee pemenue nu¢depeHuaJIbHOr0 ypaBHeHHs

a)y = 6x3; 6) y + xy = 0; B)y'= 2,[y; r)y2dy+xdx=0; 1) y ‘=xy>.

Il paznen

Hesm: [IpoBepuTh YMEHHE CTYICHTOB PelIaTh MPUKJIAIHBIC 33]a4l B 00J1aCTH MPO(ECCHOHATEHON
NesITeNbHOCTH. TemaThKa ATHX 3a7ad HauOosiee crnocoOcTByeT (OPMHUPOBaHHIO OOLIMX U
poheCCHOHATBHBIX KOMIIETEHIINH OYIYIINX METUIIMHCKUX PAaOOTHUKOB CPE/THETO 3BEHA.

1.Ha crone HaxonsaTcs 5 amnyn ¢ npenaparom A, 10 — ¢ npenaparom B u 15 — ¢ npenaparom C.
Hayrag Oepyr 1 ammnyny. KakoBa BeposiTHOCTb, YTO Hayraj BbIOpaHHas aMIlysla OKa)KeTcs a) ¢
npemnaparoM B 6) ¢ npenapatom B unu C

2.CKOJBKUMH CrIoco0aMi MOKHO COCTaBUTH IpaduK JeKypCTB Ha OAHY CMeHY W3 | Bpaua um 2
MeJicecTep OT/AEIeHUs CTallMOHapa, €CIIM BCEro B oTJeNeH!H padoTtatoT 6 Bpayeil u 10 meacectep?
3.B OGompaMIy moctynator B cpemHeM 20% OompHBIX C 3a0oneBanueM A, 30% c B, 50% c
3aboneBanueM C. BepostHocTh nosmHoro uzsieuenus 6one3nu A — 0,8, B — 0,7 u C — 0,9. bonpHoii
BBINKCAH 310pOBbIM. HaliTH BepoATHOCTB TOTO, YTO 3TOT OOJIBHOM cTpazan 3abosieBaHueM B.

4 IlpoBeneHbl M3MEPEHHS BSI3KOCTU KPOBH y 9 OONBHBIX. 3HAUCHHUS! OTHOCHTEIIBHOW BS3KOCTH
KpoBU y OonbHBIX cocTaBwiu: 5, 4, 3, 2, 6, 3, 4, 8, 10. Beiuucnure BbHIOOPOYHOE CpeaHEe,
BBIOOPOYHYIO TUCIIEPCHUIO.

5.HactoTa nmysbca (4MCI0 yaapoB B MUHYTY) Yy 8 cTyneHToB B Bo3pacte 20 net: 74, 80, 66, 70, 74,
74, 68, 70. Bplunmciute MaTeMaTHYeCKOE OKUJAHUE, TUCIEPCUI0, CpeHee KBaJpaTHuecKoe
OTKJIOHEHHE, KO3(PPUILIMEHT BapHallny.

6.YacTtoTa nprxaHus (YMCIIO BIXaTEIbHBIX JBI)KEHUH B MUHYTY) y 8 MY)XYHH B Bo3pacte 35 JeT:
20, 22,19, 15, 16, 21, 24, 19. Beruncnure YuCIOBbIE XapaKTEPUCTUKU CTyYalHON BETUYUHBI.

7. OmnpenenuTe KaueCTBEHHBbIE MOKa3aTelud pabOThl TEPaNeBTUUYECKOIO OTAENIEHUs CTalMOHapa
ropojickoit 6onpHHIEI Topoaa H. B 2014 r. B repaneBtudeckom otnenennu 130 koek. Beimucano 3a
ron 2700 6ompHbIX, 3 HUX yMepno 300. [IposeaeHo B otnenennn Bcemu 00apHbIME 45 500 KoiiKo-
nuel. Haiinure: a) mokasaTenb cpeiHe ATUTEIBHOCTH MPpeObIBaHUS O0JILHOTO Ha Kolike, 6) 060poT
KOWKH, B) 3P PEKTUBHOCTD JICUECHUS.

8. C HacTyIUIEHHEM XOJIOJJOB KOJIMYECTBO OOJBHBIX C OCTPHIMU PECIMPATOPHBIMU 3a00JI€BAHUAMHU
(OP3) yBenuumnock 10 15 yenoBek B eHb, a 0 3TOro cocTanisio okoso 10 yenosek. Ha ckonbko
MIPOIIEHTOB BO3POCIO YUCiIO 00nbHBIX ¢ OP3?

9. 26 4enoBeK MOCTYIHIIN B TPABMITYHKT C TIEPEIIOMOM KOHEYHOCTEH, 9yTo cocTaBmio 13% oT Bcex
obpatuBmuxcs. CKOJIBKO 4eT0BEK MOCTYMUIO B TPABMITYHKT?
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10. OOBemM KpoBHM B OpraHuM3Me YelOBeKa cocTaBisieT 7% OT Macchl Tena. B mamom kpyre
KpoBooOpamienust coaepxkutrcs 20-25%, a B Oombmom — 75-85%. Omnpenenure o0beM
IUPKYJIUPYIOIEH KPOBU B OOJIBIIIOM Kpyre KpoBOOOpaIieHus yenoBeka BecoM 90 Kr.

11. Bona cocraBmsier 70% oT maccel Tena 4enoBeka. OnpenenuTe MacCcy BOJIBI B TEJE YEIOBEKa
BECOM 85 KT.

12. Macca ToJ0BHOTO MO3Ta B3pOCJIOro 4elioBeka B cpeaneMm 1,4 kr, a cnuHHoro — 36 r. Kakoii
IIPOLIEHT OT MAacChl TOJIOBHOT'O MO3I'a COCTaBIISIET Macca CIMHHOTO Mo3ra?

13.I1na3ma cocrasinsier 60 % oT KpoBHU, a KpoBb — 7% OT Macchl Tena. B cocTaB miia3mMbl BXOJIUT:
oenok — 8%, Heopranuyeckue BemecTsa — 2%, Boga — 90%. PaccuuTaiite cocTaB mia3Mbl 4eJIOBEKa
Maccoi 60 Kr.

14.]Ins ycTpaHeHHsT MeETa0OJMYECKOro ammao3a OoiapbHOMY BHYTpuBeHHO BBenmm 300mim 4%
pactBopa rugpokapbonaTa Hatpus. Haliqute Maccy cyxoro BemiecTBa B 3TOM pacTBope?
15.®@ypanununa B pactBope 0,05%. Ckosibko pacTBOpa MOXKHO MOdyduTh u3 10 rpammon
dbypammimnaa?

16.Cxonpko kampuusi xyopuaa coxaepxkutcs B 500 mum 10% pacTtBopa, BBEIEHHOTO MAIMEHTY
KaneyibHO?

17. Jlns ne3WHTOKCUKAIMK OopraHu3Ma OoibHOMY ObLIO BBereHO 1,5 m 5% rmroko3bl. CKOJIBKO
YHCTOT0 BEIIECTBA IIIOKO3bI OBLIIO BBEICHO?

18. C6op Ned4 comepxwut: 1BeTkoB pomamku — 20%, moberoB OarynbHuka — 20%, IIBETKOB
HOTOTKOB — 20%, TpaBsl ¢uanku — 20%, kopHe#t conoaku — 15%, nucteeB MATHL — 5%. CKOJIBKO
IrpaMMOB Kax10i u3 TpaB coaepxkurcsa B 600 ma 10% orBapa?

19. JIns npombiBanus rna3 tpedyercs 0,1% pactBop nepmanranara kanusi. imeercs 5% pactsop. B
KaKOM COOTHOIIECHHH HEOOX0IuMO pa30aBUTh HMMEIOMMiCS pacTBop it npurotoBienus 0,1%
pactBopa?

20. Hyxuo npuroroButs 1 11 0,5% pacTBopa HAIATHIPHOTO CIIUPTA JUISI CTEPUITU3ALNN PYK TIepes
onepauueil. Ckonbko ucxogHoro 10% pactBopa HyX HO B3STb?

21. CKOIBKO BOJBI HY)KHO 100aBUTH K 250 T pacTBOpa CONM JIIsl TOHMKEHUS €0 KOHLEHTPAINH C
45% o 10%?

22. Kakoe KOJIM4eCTBO TBEPAOrO Chipa JOJDKHO OBITh B pallMOHE YEJI0BEKa, YTOOBI MOTyYUTh a) 15
r, 0) 20 1, B)25 1, 1) 30 1 3xupa, ecinu coaepkanue xupa B ceipe 40%?

23. Ha ckonbKko TpamMm skupa 6osbine conepxkutcs B a) 40 T, 6) 50 T 20% cMeTaHbl, 4eM B TAKOM Ke
konuyecTBe 15% cmeransi?

24. Tlynbc denmoBeka B mokoe ObuT paBeH 68 ymapoB B 1 muuyTy. [locie dusmdeckoit Harpy3ku
nyJabc cran paBeH 82 yaapa B 1 MuHyTy. Ha CKOJIbKO MPOLIEHTOB YBETUUMIICS Y YEJIOBEKa MYJIbC
nociye GU3NYECcKoi Harpy3ku?

25. Teopetnuecku uaeanbHas Macca Teja yeloBeKa paBHa 64 Kr, a oH BecuT 82 kmiorpamm. Ha
CKOJIBKO ITPOLIEHTOB YE€JIOBEK BECUT OOJIbIIIE CBOECH TEOPETUUYECKHU HI€aIbHONU MacChl?

26. ImeroTcs aMITyiisl IO 5 MII C JIEKapCTBEHHBIM IpenapaTtoM B pacTBope 2%. CKOJIbKO pacTBopa
HabepeT B ILIPHI] MEJICECTPa, €CIIU Bpau HazHa4w npenapat rno 0,05r?

27. Ha ongny unbekuuto Tpedyercs 300 000 EJ] nenunmuna. Mmeercs: Bo duakone 500 000 E/T.
CKoJpKO MJI HOBOKAaWHA HY)XHO Oparh JUIsl pa3BEACHMSI M CKOJIBKO MJI pacTBOpa B LINPHUIL JJIS
MHBEKIUI: a) IPU TIOJTHOM pa3BeACHUH; 0) MPH MOJIOBUHHOM pa3BeACHUU?

28. Ha onny naneknuro Tpedyercst 500 000 EJl antubmnoTtrnka. Umeercs: Bo durakone 1 000 000 ET
aHTHOMOTHKA. CKOJNBKO MJI CTEPWJIBHOW BOJBI HY)KHO OpaTh JJIi pa3BEACHUS M CKOJBKO MII
pacTBopa B IIMPHUIL ISl MHBEKIIMIA: a) IpU OJHOM pa3BeJeHHH; 0) Mpy MOJOBUHHOM pa3BeAeHUN?
29. Ha3nauenue Bpaua: 1o 5% pacTBOp IUIFOKO3bI BHYTPHUBEHHO KareilbHO B TeyeHHe 12 4acos.
Kanensuuna nosupyet 10 xanens/mi. [logcunraiite ckopocTh HH(Y3UU B KaIlIsIX/MHH.

30. [TaumenTy Ha3HaYeHO BBeleHHE 2,4 J1 pacTBOpa BHYTPUBEHHO B CyTKU. PaccuuTaiite cKopocTh
nH(QY3UH, €CITU U3BECTHO, YTO 1 MJI )KUIKOCTH paBeH 20 Karisim?

31. BonapHOMy Ha3zHaueHo BBeneHue 0,4 11 remoje3a BHYTPUBEHHO KallelbHO Ha 2 daca.
Paccunraiite ckopocth nHGY3UH, €cii 1 MIJT )KUJIKOCTH paBeH 15 Karumsim.

32. Bpau HazHauun 0,8 51 pacTtBopa PuHrepa BHYTPHBEHHO KalelbHO B TEYEHHE 3 YacoB.
Paccuuraiite ckopocTh HHPY3HUH, €CIIM U3BECTHO, YTO KaleJIbHUIA 103UpyeT 15 Kanenb/miL.

33. Haznauenue Bpaua: acnupuH 1o 0,65 r BHyTpb, Kaxkapie 6 yacoB. Imerorcs: TabneTku
acriupuHa o 325 mr.
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Ckomnbko Tabnerok cocraBnser 1 npuem?

34. Bpau wnHaszHauun sputrpomuiiuH 400 Mr BHYTpb Kaxable 6 dacoB. Mmerorcs TabneTku
sputpomunuHa 1o 0,2 r. Ckonbko Tabnerok cocrapisier | mpuem?

35. Hasnauenue Bpaua: pynun no 0,15t 3 pasza B geHn. Mmerorcs tabnerku pynuna mo 100 wmr.
CkonbpKo TabNIeTOK MeJicecTpa I0JDKHA 1aBaTh OOJLHOMY HA OJHMH MpHeM?

36. Haznauenue Bpaua: 2r J€KapCTBEHHOI'O CPEICTBa B BUAE MUKCTYphl. MIMeeTcs: MUKCTypa, 2MJi
kotopoi coaepxkat 1000 mr nmpenapara. CKOJIbKO MJI COCTaBJIsIET Pa30BbIil Iprem?

37. PaccuuTtaTh pa3oBYI0 M CYTOUHYIO J03bl MarHus cyib(dara, BBINMCAHHOTO B3pOCIOMY Kak
XKenueronHoe cpeactBo B 20% pactBope W Ha3HaYEHHOTO MO 1 CTONOBOM JlokKe 3 pa3a B JeHb (1
CT.JI. — 15 mur).

38. OmpenenuTh KypCOBYIO /103y HACTOMKHM BajiepuaHbl, Ha3HaueHHOH 1o 30 kamenb Ha HOYb B
teuenue 25 queit (1 M — 50 kamnens).

39. Haznauenue Bpaua: o6ucenrou 0,12r BHyTph 3 pa3a B aeHb. FIMeroTcs: TabieTku OucenTosa mo
240 mr. CKkoIbKO TaOJIETOK COCTABJISET PA30BBIN Mpuem?

40. B teyenune 1 MUHYTBHI YeJOBEK JenaeT 16 IbIXaTeNbHBIX ABWKEHHN, MPU 3TOM B JIETKHE
nocrynaet 3a 1 Bgox 1500 cm3 Bo3ayxa. KakoBa MUHYTHasi BEHTHIISILIUS JIETKUX ?

Kpurepun oneHku:

3a npaBUJIbHO BBINOJIHEHHBIE 3a/1aHUSA — D'
3a oaHy omuoky-"4"

3a nBe ommbky -"'3"

OTBeTbI K 0aHKY 3aJaHUAM:

I paznea:

L 2)0;6) - 173 B 1) 6:0) 9.

2. a) CcoSX+ 2X; 6) 5C0SX-a*+ 5sinx-q* -Ina ; B) 8+4x; r) %+2\/_;
X

. 1
a) —sinx-tgx + :
COSX

. )y SV 1
3.2)-6;6) 10;8) —31) - 53 1) 35 ) -45.

x2
4.2) y=§x4+ C;6)y=Cez;B)y=x2+2xC1 + C?2;1)y= 3’Cl —%xz;

2

)~ x2+4C
Il paznea:
1. a)y:6) 21.875r;
2. 270 22.2)37.51,6) 50T, B) 62,51, 1) 75
3. 0,26 r;
4. M (X)=5,0;]1 (X)=6,0 23.a)na2r;6)Ha 2,51,
0

5. M(X)=72; DX)=17; o=4,1; 24. 1a 20,6%

Cv=5,7%: 25.1a 28%;
6. M(X)=19,5, D(X)=7,8 0=2,8; 26. 2,5mi;

Cv=14,4%; 27. a) 5 wut; 3 mi; 6) 2,5 mom; 1,5 Mg
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7. a) 17;6) 21:8)88,9%
8. 50%

9. 200uen.

10. 4,725 n

11.59,5n

12.2,57%

13.6en0x 0,2 Kr, HEOpPraHMYECKHMX
BemectB 0,05 kr, Boab! 2,3 KT;

14.12r;

15.20m7;

16.50r;

17.75r;

18.1lBeTkoB  pomaiku, 1100EroB
0aryipHHKA, I[BETKOB HOTOTKOB,
TpaBbl ¢uanku 1o 12 r, KopHer

COJIOJKH 9T, IMCTHEB MATHI 3T
19. 1:50;
20. 50 mi;

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

a) 10 mur; 5 mut; 6) 5 mut; 2,5 mut;

14 xan/MuH;
33 xan./MuH;
50 xan./MuH;
67 KarL./MuH;
2 tab.

2 tab.

1,5 ta0.

4 Mt

3 r - pa3oBas, 9 r — cyTo4Has;
1,5 mum;

Y, TabneTku;

24000 cm3
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11. SAAAHMA 151 CAMOCTOSATEJBbHOMN BHEAYI[HTOPHOﬁ PABOTBHBI
Pasznen MaremaTnyecKuii aHAJIN3

1)UccaenoBanne u nocrpoeHue rpadpukoB pyHKumit

Iliian uccnenoBanus pyHkuui
1. Haxoxsar o6macts onpenencuus Gpyakuuu f.
2. UccnenyroT GyHKIHIO HA YETHOCTh WJIM HEYETHOCTb.
3. Haxonst Touku nepeceueHus rpaduka GyHKINU ¢ 0Cbi0 abcuuce (st 3TOr0 peIamT
ypaBuenue f(X) = 0).
4. Haxomsat Touku pa3pbiBa G yHKIIUH.
5. Touku, HaiigeHusie B . 3 U 4, pa30UBaOT 0Ch aOCIIMCC HAa HECKOJIBKO ITPOMENKYTKOB — 3TO
MPOMEKYTKH 3HaKomocTosHcTBah yHKIuuf, HaxoaaT 3HAaK (GYHKIHUH Ha KaXJAOM M3 ITHX
MPOMEXKYTKOB.
6. W3yuatot noBeseHne PyHKIUU OKOJIO TOUEK pa3pbiBa U Ha OECKOHEYHOCTU U HAXOST ee
ACHMIITOTHI.
7. UccnenyroT QpyHKIHIO Ha BO3pacTaHUE U yObIBaHHE.
8. HaxonsT TOukr MakcuMyMa U MUHUMYyMa (DYHKITHH.
9. Uccnenyiot rpaduk Ha BBIMYKJIOCTh U HAXOAST TOUKHU Meperuoda.
10. CocraBnsroT Tabnuny 3HaYeHUH (GYHKIUU U €€ MPOU3BOAHBIX (B HEe BKIIOUYAIOT TOYKH,
HalJIeHHbIC Ha MPEBIIYIIUX dTaax HCCIEI0BaHMs, U HEKOTOPbIE TOMOIHUTEIbHbIE KOHTPOJIbHBIE
TOYKH, B YaCTHOCTH TOYKY IepecedeHusi rpaduka ¢ OChbI0 OpJAWHAT, T. €. TOYKY C aOCIUCCOH,
pPaBHOM HYIIIO).

11. YuursiBas npoBeeHHOE UCCIEIOBAHUE, CTPOST 3CKU3 rpaduka QyHKIUU
IToctpoiite rpaduku GyHKIMI:

2 X2 —2X+2 x* -3 16
1) (x 2Xx+2) = R ey oy (4
5)31-x* B)x®-4x? +3x 7 f(x)= K1 8)L
x* x*(x—4)
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2)BplunciieHHe ONpeae/IeHHOT0 HHTerpaJia u IJIomaaei nJIoCKux puryp
3aganue 1

Breraucnuts OIMPCACIICHHBIC MHTCTPAJIBI MCTOAOM HGHOCpeI[CTBeHHOFO HUHTCTPpHUPOBAHUSA

2 2 ZZcos x+1
a) I(4x2+x—3)dx 0) J‘% j
5 15X 0 cos® X
T 1 x+1
r) | (2x* —3x ——=)dx )
!( 2&) j
3ananue 2

BbruncnuTh ornpeneneHHble HHTETPaibl METOIOM MOJCTAHOBKH (3aMEHOM IepeMEHHOMN)

T

T 3 2 cosxdx
sin 2xdx 6) [(2x-1)° :
a);[ )l(x yx ? ;[1+S|nx
B B
) L axdx ) T sin xdx
rJ.ex+5 Hﬁl cosx
2
3apanue 3
Beraucnuts miomans GUrypsl, OrpaHUIueHHON YKa3aHHBIMU JIMHUSMH.
1)y=5x;x=2;y=0 2)y=4-x3y=0 3)y=cos2x;y=0; xz_%; x=%
Hy=1-x%y=—x1 5)y=x%y=1x 6)y=x3+1, y=0, x=—1, x=3
7)y=-x2y=0,x=-1,x=3 8)y=3x-1;x=2,x=4y=0
Pasznen

OCHOBBI IMCKPETHOII MaTeMAaTHKH, TEOPHH BEPOSITHOCTEH, MATEMATHYECKOM CTATUCTUKH U
HX POJib B MeIMIIMHE U 3IPABOOXPAHEHUH
Haiinure MaTeMaTuueckoe 0>XKHIaHKE, TUCTIEPCUIO U CPETHEE KBAPATHUYECKOE OTKIOHEHNE

JUCKPETHOM CllydyalfHOM BETMYMHBI X, €CIIH €€ 3aKOH paclpee/eHus 3ajaH TaOIuLen:

Bapuanm 1.

X (17 (19 |20 |25 |31 (32 (33 |40 |41
p |0,05(0,1 |0,11(0,15(0,2 |0,15|0,1 |0,09 (0,05
Bapuanm 2.
X |5 9 10 (12 |15 |18 |20 |23 |24
P ]0,01)0,03(0,050,15|0,43]0,15]0,1 (0,05 (0,03
Bapuanm 3.
X 190 (92 |93 |98 |104 [105 [106 |113 |114
P |005)01 |0,11(0,15|0,2 |0,15 (0,1 (0,09 |0,05
Bapuanm 4.
X |18 (19 (21 |25 |28 |32 (34 (39 |40
p |(0,05(0,1 |0,11 (0,12 |0,24|0,12|0,11|0,12 |0,05
Bapuanm 3.
X |47 |49 |50 |51 |5253 55 |60 |61
P 10,01(0,03(0,05 (0,15 (0,4 |O,18 0,1 {0,05|0,03
Bapuanm 6.
X |1 5 10 (11 |15 |19 |25 (30 |35
p 0,02]0,08 0,13 (0,16 (0,3 |0,16|0,1 |0,04 (0,01
Bapuanm 7.
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X 1107 |109 (112 |125 |131 (132 |133 |140 (141
p |(0,05(0,1 |0,11(0,15(0,2 |0,15(0,1 |0,09 (0,05
Bapuanm 8.
X |67 |68 (71 |74 |76 |78 |81 |84 |88

P |005(0,1 |(O0,11|0,15]|0,17 (0,15 |0,12|0,1 (0,05
Bapuanm 9.
X (12 |15 |18 |21 (22 |25 |29 (31 |32

P |005(0,1 |0,11(0,15|0,2 |0,15|0,1 |0,09 |0,05
Bapuanm 10.
X |4,7 (19 |20 |25 |31 (3,2 (3,3 |40 (41

P |0,01)0,04(0,1 |0,15|0,4 |0,150,09 (0,04 0,02
Bapuanm 11.
X 15 9 10 |12 |15 |18 |20 (23 |24

P ]0,01)0,03(0,050,15|0,43]0,15]0,1 (0,05 (0,03
BapuanT 12.
X 190 (92 |93 (98 (104 |105 |106 (113 (114
P 00501 |0,11(0,15|0,2 |0,15(0,1 (0,09 |0,05
Bapuanm 13.
X (18 (19 |21 |25 (28 |32 |34 |39 |40
P |0,05|01 (0,11 (0,12|0,24|0,12 |0,11|0,1 (0,05

Bapuanm 14.
X |47 |49 |50 |51 (5253 55 |60 |61

P |0,01(0,03|0,05|0,15 0,4 |0,18 0,1 |0,05|0,03
Bapuanm 15.
X |67 |68 (71 |74 |76 |78 |81 |84 |88
P |005(0,1 |0,11(0,15]|0,170,15 0,12 (0,1 |0,05

Tembl pedepaToB M HHTEPAKTHUBHBIX NPE3CHTALMN NJIs1 CAMOCTOATEILHONH BHEAYAUTOPHOM
PadoThI CTY/IECHTOB
1.MaremaTnueckas CTaTUCTHKA U €€ POJIb B MEAULIMHE U 3APAaBOOXPAHECHUN.
2.90T1ansl MEIUKO-CTAaTUCTUYECKOTO UCCIIEN0BAHUS.
3. CanurapHas (MEIUIIMHCKAs) CTATUCTUKA-OTPACIh CTATUCTUYECKON HAYKH.
4. [IpumeHeHne CTaTUCTUYECKUX METOOB B COIIMAIbHO-TUTHEHUYECKUX U MEAUKO-OMOIOTUYECKUX
UCCIIEJOBAHMSIX.
5. IlpakTyeckoe MpUMEHEHHE CTATUCTUUECKUX MoKa3aTesel 11 BRIYMCICHUS IToKa3aTesnen
3/10poBbs HacesieHus u aeareiabHoctu JIITY (DAITI).
6. AHanmM3 CTaTUCTUYECKHX TTOKa3aTeNnel ONEHKH eITeITbHOCTH MOJMKIMHAKH U CTAI[OHapa.
7. lemorpacdudeckas cuTyalus B MUpe, cTpane 1 PocToBckoii obnactu.
8. Ilepenuch HaceneHuUs.
9. 3omotoe ceuenue. Tpyasr A. Lleiizunra. Yncina ®uboHaqun.
10. 'a3000MeH B nerkux. JKu3HEeHHAsi eMKOCTh JieTKuX. [okazaTenu cepiedHon 1esaTeTbHOCTH.
11. OueHka nponopuuoHAILHOCTH Pa3BUTHUS peOeHKa (pacueT NpudaBKHU POCTa, MacChl, MUTAHUS

I[eTefI, AHTPOIIOMCTPUYCCKUC I/IH,Z[eKCLI).
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12. Inddepenunanbuble ypaBHCHHS M KX TPUMEHEHNE B METUIIMHCKOM MPAKTHKE.

13. Ucnonp3oBaHue MaTeMaTHKH B TPOGECCHOHATBHON AEATEIbHOCTH METUIIMHCKUX paOOTHUKOB
CPEIHETO 3BEHA.

14. Posib 1 MeCTO MaTeMaTUKH B COBPEMEHHOM MUPE.

15. I'padsl (McTOpUUECKast CripaBKa U IPUMEHEHUE).

16. Meroapl MaTeMaTHYECKOrO0 MOJACTHPOBaHHMA B MeauuuHe U Ouonoruu. Ilpocreiimas

MaTeMaTH4eCcKas MO/ie]b MH(PEKIIMOHHOTO 3a00JIeBaHUSI.
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17.
18.

19.
20.
21.

22,
23.
24,
25.

26.
27,
28.

Bonpocel kK ycTHOMY onpocy no Jucuuivinae «MaremaTuka»
IIpenen ¢pynkuuu. Teopema 0 eMHCTBEHHOCTH TIpeEa.

OCHOBHBIE TEOPEMBI O IIpeEax.

OCHOBHBIE METO/1bl BEIUNCIIEHUS NPEETIOB QYHKINH.
IIponsBonHas. Beruucinenne npon3BOJHON IO ONPEIEIICHUIO.
MexaHn4YeCKUi U F€OMETPUYECKHUM CMBICI IIPOU3BOJIHOM.
OcHoBHbIe npaBuiia audepeHInpoBaHMsL.

IIpousBoanas npoussenenus. [Ipumep.

[IpousBognas yacTHoro nByx ¢yHkuui. [Ipumep.

[TpousBoaHas cioxxuol ¢pyakuuu. [Tpumep.

. Auddepenunan pyHkumu.

. Auddepenuman cyMmMbl, IpOU3BEACHUS M YACTHOTO (DYHKIIUH.

. Onpeznenenue nepBooOpa3HoO, HEONPEAEICHHbIN HHTETpall.

. CBoiicTBa HEONPEIENICHHOTIO MHTErpaa.

. Onpenenennbiit uuTerpai. [lnomans KpUBOJUHEHHON TpaneLuy.
. OcHOBHBIE CBOIICTBA ONIPE/IEIEHHOI0 HHTETpaa.

. Onpenenenne  nuddepennuanbHoro  ypaBHeHus. OOmiee M 4YacTHOE — pELICHHE

nuddepeHInaTbHOTO YPaBHEHHUS.

OcHOBHbIE OHATUSA KOMOMHATOPUKH: IEPECTAHOBKH, PA3MEIICHUS U COUETaHHE.

Teopust BepOATHOCTH: JOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CllydaiiHOE COOBITHE,
HECOBMECTHOE COOBITHE, pABHOBO3MOKHOE COOBITHE, IPOTUBOIOIOKHOE COOBITHE.

Omnepauuu Haja coObITUsAMH. Kiaccuueckoe onpezeneHne BEpOsITHOCTH.

OcHoBHbIE TEOPEMBI 1 POPMYJIIBI TEOPUU BEPOSTHOCTH.

[Ipenmer MaTemaTHuecKoM cTaTHUCTUKH. ['paduueckoe uzoOpaxenue BbIOOpkH. [lonmuron u
rUcTOrpamma.

Cratuctuyeckass COBOKYIHOCTb, €€ JJIEMEHTBI, IPU3HAKH.

Bri6opounsie xapakrepucTuku. OxkuaaHue, AUCTIEPCHsL.

CanurapHas (MEAMIIMHCKAsI) CTAaTUCTHKA — OTPAciib CTATUCTUYECKOM HayKU. 3aJjauu U pa3/iebl.
[lonatne o Meauko-neMorpauyeckux IOKa3zaTeNlsX, pacdyeT oOLMX IoKazarenei
POKIAEMOCTH, CMEPTHOCTH.

[Tokazarenu, onpenensonue AeITeIbHOCTb MOJUKINHUKY.

Omnpenenenne nporeHTa. COCTaBIEHUE U PEIIEHUE TIPOITOPLIHIA.

@opmyna Uil ONpeAeseHUs] MPOLEHTHOM KOHLEHTpaluu pacTBOpPOB. I[IpoleHT-KoIMuecTBO

BCIICCTBA.
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12. KPUTEPUU OLUEHUBAHUA
KPUTEPUH OLIEHUBAHMUSA 3AJJAHUM B TECTOBOM ®OPME BXO/JHOTI'O
KOHTPOJIA
(oCcTAaTOYHBIX 3HAHMIA)
Ouenka «5» (orinuno) — 100-80% npaBujbLHBIX 0TBETOB
u3 10 TecToB HE MeHee 8 MPaBUIbLHBIX OTBETOB
u3 15 tectoB HEe MeHee 12 mpaBHIIbLHBIX OTBETOB
u3 20 TecToB HE MeHee 16 paBHIIbHBIX OTBETOB
u3 30 TecToB HE MeHee 24 paBUIIbHBIX OTBETOB
u3 35 TecToB HE MeHee 28 MPaBUIbHBIX OTBETOB
u3 50 tectoB He MeHee 40 NpaBUIIbHBIX OTBETOB
u3 100 TecroB He MeHee 80 PaBUIBHBIX OTBETOB
Ouenka «4» (xopomo) — 79-70% npaBWJILHBIX OTBETOB
n3 10 TecToB HE MeHee 7 IPaBUIILHBIX OTBETOB
u3 15 tectoB He MeHee 10 mpaBUIBHBIX OTBETOB
u3 20 TecToB HE MeHee 14 0TBETOB MPaBUIbHBIX
u3 30 TecToB HEe MeHee 21 paBUIIbHBIX OTBETOB
u3 35 TecToB HE MeHee 24 NPaBUWIbHBIX OTBETOB
u3 50 TecToB HEe MeHee 35 MpaBUIIbHBIX OTBETOB
u3 100 TectoB He MeHee 70 MpaBUIIBHBIX OTBETOB
Ouenka «3» (y10BJeTBOPUTEILHO) — 69-60% NMpaBUILHBIX OTBETOB
u3 10 TecToB HEe MeHee 6 IPaBUIILHBIX OTBETOB
u3 15 TecToB HE MEeHee 9 PaBUIILHBIX OTBETOB
u3 20 TecToB HE MeHee 12 mpaBUIbHBIX OTBETOB
u3 30 TecToB HEe MeHee 18 mpaBUIbLHBIX OTBETOB
u3 35 TectoB He MeHee 21 mpaBUIIbHBIX OTBETOB
u3 50 tectoB He MeHee 30 MpaBUIIbHBIX OTBETOB
u3 100 TectoB He MeHee 60 PaBUIBLHBIX OTBETOB
Ouenka «2» (Hey10BJIETBOPUTEJIbHO) — MeHee 60% npaBUIbLHBIX OTBETOB
u3 10 TecToB 5 ¥ MeHee NpaBUIILHBIX OTBETOB
u3 15 tectoB 10 1 MeHee paBUIIbHBIX OTBETOB
u3 20 TectoB 11 1 MeHee NpaBUIbHBIX OTBETOB
u3 30 TectoB 17 1 MeHee NPaBUIIbHBIX OTBETOB
u3 35 tectoB 20 1 MEHee NPaBUIbHBIX OTBETOB
u3 50 TecToB 29 1 MeHee NPaBUIbHBIX OTBETOB
u3 100 TectoB 59 1 MeHee MPaBUIIbHBIX OTBETOB
KPUTEPUH OLIEHUBAHMUS 3AJJAHUN B TECTOBO ®OPME
Ouenka «5» (oramuno) — 100-90% npaBUIbHBIX OTBETOB
n3 10 TecTOB HE MEHee 9 TPaBUIIBHBIX OTBETOB
u3 15 TectoB He MeHee 14 npaBUIIBHBIX OTBETOB
u3 20 TecToB HE MEeHee 18 MpaBUIIbHBIX OTBETOB
n3 30 TecTOB HE MeHee 27 NpaBUIIbHBIX OTBETOB
u3 35 TecToB HE MeHee 31 MpaBUIIBHBIX OTBETOB
n3 50 TecToB He MeHee 45 NMPaBUIBHBIX OTBETOB
n3 100 tectoB He MeHee 90 NMpaBUIIBHBIX OTBETOB
Onenka «4» (xopomo) — 89-80% npaBUJILHBIX OTBETOB
n3 10 TecTOB HE MEeHee 8 TPaBUIIBHBIX OTBETOB
u3 15 TecToB HEe MeHee 12 npaBUIIbHBIX OTBETOB
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n3 20 TecToB HE MeHee 16 0OTBETOB MPaBUIBHBIX
n3 30 TecToB HE MeHee 24 NpaBUIIbHBIX OTBETOB
n3 35 TeCTOB HE MEHee 28 NMpaBUIIbHBIX OTBETOB
n3 50 tectoB He MeHee 40 paBUIIbHBIX OTBETOB
u3 100 TecroB He MeHee 80 PaBUIBHBIX OTBETOB
Ouenka «3» (yaoBjaeTBopuTebHO) — 79-70% npaBWILHBIX 0TBETOB
n3 10 TecToB HE MeHee 7 IPaBUIIbHBIX OTBETOB

u3 15 tectoB He MeHee 11 mpaBHIIBHBIX OTBETOB
n3 20 TecToB He MeHee 14 npaBUIbHBIX OTBETOB
u3 30 TecToB HE MeHee 21 paBHIIbHBIX OTBETOB
u3 35 TecTOB HE MeHee 24 NpaBUIIbHBIX OTBETOB
u3 50 TecToB HE MeHee 35 NMpaBUIIbHBIX OTBETOB
u3 100 TecroB He MeHee 70 paBUIBHBIX OTBETOB
Ouenka «2» (Hey10BJIETBOPUTEJIbHO) — MeHee 70% npaBHIbLHBIX OTBETOB
n3 10 BonpocoB 6 1 MeHee MPAaBUIIbHBIX OTBETOB
u3 15 Bonpocos 10 u MeHee NMpaBUIILHBIX OTBETOB
u3 20 BorpocoB 13 u MeHee MpaBUIIbHBIX OTBETOB
u3 30 TectoB 20 1 MeHee NPaBUIbHBIX OTBETOB

u3 35 TecToB 23 1 MeHee NPaBUIIbHBIX OTBETOB
u3 50 TecToB 34 1 MeHee NPaBUIIbHBIX OTBETOB
u3 100 TectoB 69 1 MeHee IPABUIIbHBIX OTBETOB

KPUTEPUU OHEHKU TEOPETUYECKOI'O KOMIIOHEHTA
5 (omnuuno) — oOyqarouuiics TEMOHCTPUPYET 3HAHUS B MOJIHOM OOBEME MPOrpaMMbl OCHOBHOM
y4eOHOW AUCHMILTUHBL, CBOOOJHO BIIaJ€eT MAaTEPUATIOM CMEXKHBIX ITUCIHIUINH, IaeT TMOJIHbIE
OTBETHI HAa BOTIPOCHI, BBIJEJISISI TPU 3TOM OCHOBHBIE M CAMbIE CYIIECTBEHHBIE TTOJIOKEHUS, TPUBOIUT
TOYHbIE W TIOJNHBIE (OPMYIUPOBKH, CBOOOJHO BJaJEeT TMOHATUHHBIM amnmapaToM YydeOHOM
JTUCIUIUIMHBI, OTBEYaeT Oe3 HAaBOIANIMX BOIMPOCOB, MBICIUT IMOCIEAOBATEILHO H JIOTHYHO,
CIOoCcOOEH BECTH MOJEMHKY, Pa3BUBATh MOJIOKEHHUS MIpeijlaraeMble MpernojaBaTesieM.

4 (xopowio)— oOyuaromuiics JEMOHCTPUPYET 3HAHUSA B MOJHOM OObEME IMPOrpaMMbl OCHOBHOM
yueOHOM JUCHUIUIMHBI, B OCHOBHOM BJaJI€ET MaTepUaloM CMEXKHBIX Y4E€OHBIX AMCLMUILIMH,
MOHMMAeT TMpeAMeT pa30opa, OJHAKO JaeT HE BIIOJHE HCUEpPIbIBAIOIIME OTBETHI, OTBeuYas Ha
JIOTIOJIHUTENbHBIE HABOSIINE BOIPOCHI, BiIa/leeT MOHATUHHBIM annapaToM y4eOHOW JUCIUILIUHBL,
MBICIIUT MOCJIEI0BATENBHO U JIOTUYHO.

3 (voosnemeopumenvno)— OOyUaAIOIIMNCA JTEMOHCTPUPYET 3HAHUS OCHOB HM3ydaeMoil ydeOHOMH
JUCHUINIIMHBI, BJIaJAE€T OCHOBaAMU CMECXKHBIX y‘~IC6HI>IX AUCHUILINH, IMMOHUMACT HNPCIMET p3360pa,
OJTHAKO J]aeT HE BIIOJIHE MCYEPIBIBAIOIIME OTBETHI, HA HABOJALIME ONOJHHUTEIbHBIE BOIPOCHI
OTBCYACT B LCJIOM IPAaBUJIBbHO, HO HE IIOJIHO, HMCIBLITBIBACT 3aTPYAHCHUSA IMPU HCIIOJIB30BAaHUU
MOHATUIHOTO anmnapara yaeOHO! AUCIUITHBIL.

2 (neyoosenemeopumensno)— oOyJaroLNiics HE 3HAECT 3HAUUTEIBHON 4aCTH BOIIPOCOB 110 OCHOBHOM
U CMEXKHBIM y4eOHBIM AMCLUUIUIMHAM, 3aTPYAHSETCS CHUCTEeMAaTU3UpPOBaTh MaTepHall U MBICIUTh
JIOTUYHO.

KPUTEPUU OLUEHKU PE®EPATA

Kputepun kauectBa 0 6amioB 2 Gamna 3 Gamna 4 Ganna 5 6anoB
CooTtBeTcTBHE Pedepar ne Conepxanne | Conepxanne | Comepxanue | ComepxaHue
CoJIepKaHuUs COOTBETCTBYET | pedepara HE |pedepara B pedepata pedepara
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pedepara TeMe U | TeMe MOJIHOCTHIO | OCHOBHOM MOJIHOCTHIO MOJIHOCTBIO
MOCTaBJIEHHBIM COOTBETCTBYET| COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
3aauaM TEME TEME U TeMe U TeMe U
3agauam MOCTABJICHHBI | MIOCTABJICHHBI
M 33/1a4aM M 33/1a4aM
ITonnoTa Tema He Tema packpeita| Tema Tema Tema
PACKpBITUSL TEMBI U| PAaCKpbITa HEI0CTaTOYHO, | PacKpbITa packKpsITa, MOJTHOCTBIO
UCIIOJIb30BaHUS MCIIOJIb30BAHO |HEAOCTATOYHO | OJHAKO packpbITa,
HUCTOYHUKOB MaJio UCIIOJIb30BaHbI | HEKOTOPHIE UCIIOJIb30BaHBI
MCTOYHUKOB HE BCE MOJIOXKEHUS COBPEMEHHBIE
OCHOBHBIE pedepara HCTOYHUKU
HUCTOYHHUKH U3JI0KEHBI HE | TUTEPaTyphl B
JUTEPATypPBhl | CIUIIKOM JIOCTAaTOYHOM
oIpOOHO, KOJIMYECTBE
TpeOyroT
YTOYHEHWUS,
UCIIOJIb30BaHBI
BCE OCHOBHBIC
WUCTOYHUKU
JTUTEPaTyphI
Ymenue BriBonbI HE Marepuan He | Marepuai Marepuan Marepuan
0000IIUTE CIEJIaHbI 0000111eH, 0000111eH, HO | 00001IEH, 0000111eH,
Marepuai u BBIBOJIOB HET | BBIBOJBI C/IeJIaHBI ClIeJTaHBbI
c/enaTh KpaTkue TPOMO3JIKHE, | YEeTKHE YETKHE U
BBIBO/IBI HE YETKHE BBIBO/IBI SICHBIC
BBIBO/IBI
Nnmoctpamuu, ux | Mumroctpanunii | Unmoctpanuu | Mimroctpauu | Unmoctpanuu | Mmroctpanuun
UH(POPMATUBHOCTH | HET HE HEJOCTAaTOYHO | HH(GOPMATUBH | THPOPMATHUBH
UH(GOPMATUBH |MH(OPMATUBH | b€, XOPOLIETO | bie BHICOKOTO
ble ble Ka4yecTBa KauecTBa
CootBercTBHE He He OcHoBHbIE Odopmnenne | Odopmienue
oopmienus COOTBETCTBYET | coOMo/IeHbl | TpeboBaHus K | pedepara pedepara
pedepara OCHOBHBIE 0(OPMIICHUIO | TIOITHOCTHIO MTOJTHOCTBIO
IPEIbIBIISIEMBIM TpeboBaHus K | pedepara COOTBETCTBYET | COOTBETCTBYET
TpeOOBaHUSM oopMIeHHIO | COOMIOCHBI | IPEABSBISEM | MPEIbIBISICMB]
pedepara BIM M
TpeOoBaHUSIM | TpeOOBaHUSIM

MakcuMabHbIH 627171, KOTOPBIA MOXET MOMYyYUTh 00yJaromuiics 3a pedepat, — 25 6aJ1J10B.
[IIkana nepeBoia pedTHHTra B YETHIPEXOATbHYIO IIKATY OL[EHOK

Ornenka

«»

HCYAOBJICTBOPUTCIBHO

YAOBJICTBOPUTCIIEHO

3»

«4» xoporIo

«5» OTIIMYHO

[lepBuuHbIii Oamn

0-12

13-16

17-20

21-25
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KPAUTEPUU OLIEHKHA NPE3EHTAILIUI

Onenka 5 4 3 2
Pabota nosnHocTHIO IToyTy MOIHOCTBIO He Bce Pabota caenana
3aBeplleHa clienaHbl Hanbosee Ba)KHEHIIME (dparMeHTapHO U ¢

BaYKHbIE KOMIIOHEHTBI | KOMIIOHEHTHI IIOMOUIbIO
paboThl paboThI nejarora
BBITIOJIHEHBI
Pabora nemoHcTpupyer Pabota Pabora Pabora
ri1y0oKOoe MOHUMAaHue JI€MOHCTPHUPYET JEMOHCTPUPYET | IEMOHCTpUPYET
OIMCBHIBAEMBIX MPOLIECCOB | IOHUMAaHUE OCHOBHBIX | IOHUMaHWE, HO | MUHHUMAaJbHOE
MOMEHTOB, XOTs HETOJIHOE IIOHUMaHHe
HEKOTOpBIE JETAIIU HE
YTOUHSIOTCS
JlaHbl HHTEpECHBIE Nmerorcs Hekoropsle | Juckyccuonneie | MuHuMym
JMCKYCCHOHHbIE MaTepHabl MaTepHalbl €CTh | JIUCKYCCUOHHBIX
MaTepuaibl. ['paMoTHO JUCKYCCUOHHOTO B HAJIMYUU, HO HE | MaTEpUaJIOB.
UCIOJIb3YyeTCs HayyHast xapakrepa. Hayunas | cnocoOCTByIOT MunumMym
JIEKCUKa JIEKCUKa [IOHUMAHHUIO Hay4YHBIX
UCIOJb3YeTCsl, HO poOIeMBI. TEPMUHOB
MHOI'ZIa HEe KOoppeKkTHO. | Hayuynas
TE€PMUHOJIOTHSI
WIH
UCIOJIb3yeTCs
MaJo Win
UCIOJIb3yeTCs
HEKOPPEKTHO.
OObyuaromuiics npeanaraer | OOGyuaromuiics OObyuaromuiics WnuTepnperanust
COOCTBEHHYIO OOJIBIIMHCTBE CIy4yaeB | MHOT A OrpaHHYEHA WU
MHTEPIIPETALMIO UITU npeagaraer npeJiaraeT CBow | 6ecrioyBeHHa
pa3BUTHE TEMBI COOCTBEHHYIO UHTEPIIpETAINIO
(060011eHNS], TPUIOKEHUS, | MHTEPIPETALUIO TN
o aHaAJIOTHUHN) pa3BUTHE TEMBI
= Besne, roe Bo3MoxHO [Toutn Be3ne Ob6yuatomemycst | O0yuaromuiics
g BbIOUpaercs Oonee BbIOUpaercs Oonee HY>KHa [TOMOIIb B | MOXKET paboTaTh
= 3¢ deKTUBHBIN W/WIn 3¢ eKTUBHBIN BbIOOpE TOJIBKO TIOJT
= CJIO>KHBIN TIPOLECC pouecc 3P HEKTUBHOTO PYKOBOJCTBOM
o nporecca nejarora
= JIn3ailH TOTUYEH U Jn3aitH ecth Jn3zaitn JIn3aitH He siceH
)E OYEBUJICH CIIy4alHBbII
§( NMmerorcs MOCTOSHHBIE Nwmerores Het nocTostHHBIX | DneMeHTHI
AJIEMEHTHI TU3aiiHa. MOCTOSIHHBIE AIIEMEHTOB IU3aiiHa MEIaoT
Jlu3aiid o4epKuBaeT JJIEMEHTBI U3aiiHa. JIu3aiiHa. /[u3aiiH | comeprkaHulo,
CoZIepKaHUE. Jwnzaiin MOYET U HE HAaKJIaJbIBasCh Ha
COOTBETCTBYET COOTBETCTBOBATh | HETO.
COJIEPIKaHUIO. COJIEPIKaHUIO.
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Bce mapamerps! mpudra [Mapametpsl mpudta | I[Napamerps [Tapamerpsl He
xopor1io mogaoopansl (Teket | mogoOpansl. [lpudr | mpudra mo00paHsbl.
XOPOIIO YUTAETCH) YUTAEM. HEJOCTAaTOYHO JlenaroT TeKcT
XOpOILIO TPYIHOYUTAEMBIM
o100 paHBl,
MOTYT MeUIaTh
BOCITPUSITHIO
y Xopoio nmogodpana, I'paduka I'paduka mano I'paduka He
_E_ COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
g coJiep>KaHuI0, o0oramniaer COJIEP>KaHUIO COJIEP’KaHUIO COJIEP>KaHUIO
- COJIep)KaHuE
2 Hert ommbok: Hu MuHuManbHOE Ectp ommobkwu, MHoro ommuooxK,
5 rpaMMaTH4eCcKUX, HU KOJMYECTBO OMIMOOK | Memiaromue JeNaoIuX
E CUHTaKCUYECKUX BOCITPUSITHIO Marepuanl
E TPYAHBIM JUIA
g BOCHPUATHSA
o
MakcumMajibHbIH 021, KOTOPBHIH MOXET MOJy4yuTh OOyyaromuiics 3a mpeseHtanuto, — 50
0aJ10B.

[IIxana nepeBojia peUTHHTA B YETHIPEXOATBHYIO IIKATY OILICHOK

OrneHka

«»

HCYAOBJICTBOPUTCIIBHO
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YAOBJICTBOPUTCIIBHO

«4» XopolIo

«5» oTIIMYHO

[TepBuuHBIil 6asn
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38-42

43-50
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