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VIH)KeHEePHO-TeXHOJIOTUUeCKOro (PaKyibTeTa M.A. Tpopumon

ripoTokoJ1 Ne5 ot 13.05.2025 ropa.



INacnopT ¢oHJa OLIEHOYHBIX CPeJCTB

Tabmna 1
MOLVILE dopmupyeMble OreHOYHBIE
Ay KOMIeTeHL[UU MaTepHalIbl KonmuectBo
JVCLIUTUIAHBI
WM UX YacTU Y CpeJiCTBa
JIuHeliHasi u KonTponbHas 3
BeKTOpHasi ayirebpa, pabota Nel
aHa/IMTAYeCKas N3 Nel 100
reoMeTpus TecTyvpoBaHue 80
BBenenue B KonTponbHas 5
MaTeMaTH4eCKHUi pabota Ne2
aHa/3 TectrupoBaHue 32
KonTtposbHas 5
HAunddepenrpansroe pabora Ne3
ncuncIeHue d)yHKLVu/H/I /T3 No2 80
OJJHOU ITepeMeHHOU
TecTupoBaHue 16
I KoHTpobHas 9
HTerpaabHOe paGoTa Nod
ycurcieHye GyHKLUN
OZIHOM IepeMeHHO# OIIK-1. Cniocoben TecrnpoBanue 32
ellaTh TUTIOBbIE 3aJjaUn
OuddepenipanbHOe P Al
ripodeccroHaTbHOM
vcumrcneHue QyHKIUU
JlesiTeJIbHOCTU Ha OCHOBE TecTupoBaHue 16
HECKOJIbKUX N
3HaHUI OCHOBHBIX
repeMeHHbIX
T T———. 3aKOHOB MaTeMaTHUYeCKHUX
I/ICT—II/ICJI'?GHI/IG byHKLMH Y eCTeCTBEHHbBIX HayK C KoHTponeHas 4
YHER TIpUMeHeH’eM pabota Ne5
HECKOJIbKUX HH(OPMALOHHO
MepeMeHHLIX p TecTrpoBaHHe 16
3 KOMMYHMKaL[MOHHBIX
JleMeHTbI TeOpUU .
. p TeXHOJIOTUH N3 Ne3 120
byHKLMM
KOMILIEKCHON TectupoBaHue 28
repeMeHHOM’
HuddepennmanbHble N3 Ne4 156
ypaBHeHUs TectupoBaHue 24
HCKpeTHast
Juckp TecTupoBaHue 16
MaTeMaTHKa
KonTtposbHas
3
T pabota Ne6
2 VI3 No5 180
TectupoBaHue 32
. KonTtposbHas
Teopusi BepoITHOCTeU 5
pabota Ne7
Y MaTeMaTuyecKas
CTaTUCTHKA TecTupoBaHue 64




1 OOEHOYHBIE MATEPUA/JIbI, HEOBXOJANMBbIE
JIJ11 OITEHKY 3HAHWI, YMEHHNM Y1 HABBIKOB JIESATE/IBHOCTHU
B ITPOLIECCE OCBOEHUSA JUCIHUII/INHBI

Tabmmija 2 — dopMupyembie KOMIETeHIIMH

Kop 1 HaumeHOBaHue Koj 1 HauMeHOBaHMe UHVKATOPa JOCTHKEHHUs 3;‘52;;;?5
KOMITeTeHLIUU KOMITeTeHIIUU (4aCTHh KOMIETEHLIVN) 1 CpenicTBa
1 2 3
Mogayns 1.
JIuHeliHasi M BeKTOPHasi aj/iredpa, aHA/IMTHYECKasi TeOMeTpus
N/-1onk-1 Mcrionb3yeT 0OCHOBHbBIE 3aKOHBI KonTtponbHas
eCTeCTBeHHOHAYUHbIX JUCLUILUIMH [JI51 peLleHus pabora
CTaH/apTHBIX 3a7ja4 B COOTBETCTBUM C HAMPAaB/IEHHOCTHIO nas
nipodeccCroHaTbHOM /1esITe/IbHOCTH TecTupoBaHue
Mogpayns 2.
BBejieH1e B MaTeMaTHUeCKHI aHA/IU3
N/1-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHBI KoHTpo/bHast
eCTeCTBeHHOHAYUHbIX AUCLIMIIIVH 7Sl pelleHus paboTa
CTaHJAapTHBIX 3a/ja4y B COOTBETCTBHUM C HAllpaBJIeHHOCTHIO
npodeCcCUOHAILHOM AeATeTbHOCTH Tectuposanne
Mogpyas 3.
IuddeperunanbHoe ucuncaenne GyHKIUN OJHON NepeMeHHOM
N-1onk-1 Vcrionb3yeT OCHOBHBIE 3aKOHbI KonTposbHas
OIIK-1. Criocoben eCTeCTBeHHOHAYUYHBIX AUCLIMILIVH /IS PelleHUs pabora
pelliaTh TUTIOBbIE CTaH/apTHBIX 3a/lay B COOTBETCTBUU C HArlpaBJeHHOCTHIO U3
3a/jauu } npoecCroHaNIbHON [1eTeNIbHOCTH TecTupoBanye
rpodeccruoHabHOM

JlessTe/TbHOCTH Ha
OCHOBe 3HaHu
OCHOBHBIX 3aKOHOB
MaTeMaTHUYeCKUX U
€CTeCTBEHHBIX HayK C
rpuMeHeHUeM
MH(pOPMaLMOHHO-
KOMMYHMKAI[MOHHBIX
TeXHOJIOTUI

Mogpys 4.

HNHuTerpanbHoe cuncieHue GyHKIMU OAHON nepeMeHHOH

N-1omnk-1 Mcrionb3yeT 0CHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYUHbBIX JUCLIMIIIUH [/1S1 pelleHus
CTaHZAPTHBIX 3a7a4 B COOTBETCTBUU C HAllPaBJIe€HHOCTHIO
npodecCUOHabHOU [1eITeTbHOCTU

KonTtponbHas
pabora

TectupoBaHue

Mopayas 5. JuddepeHuuanibHoe HCUUCTeHHe PYHKIUN HECKOIbKHX

nepeMeHHbIX

N/1-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHbI
€CTeCTBeHHOHAYYHBIX AVCLIUI/IVH /IS PelleHust
CTaHJAPTHBIX 3a/lau B COOTBETCTBUM C HAIPaB/IeHHOCTBIO
nipodeCCOHATBHOM JeATeTbHOCTH

TectupoBaHue

Mogpys 6.

I/IHTEI‘paJ'lBHOE HCUHUC/IeHue (lJYHK]_[I/II/I HECKOJ/IbKHX IepeMEHHBbIX

N-1omnk-1 Mcrionb3yeT 0OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYUHBIX JUCLIMIIIUH [/1S1 pelleHus
CTaHZJAPTHBIX 3a/a4 B COOTBETCTBUU C HAllpPaBJI€HHOCTHIO
ripodecCHOHabHOMN [JIeATeTbHOCTH

KonTtposibHas
pabora

TectupoBaHue

Mogpyas 7.

J/ieMeHTHI TeoOpHH (PYHKIUH KOMILJIEKCHOM IepeMeHHOM

NO-1omnk-1 icmonb3yeT OCHOBHbIE 3aKOHBI
€CTeCTBeHHOHAyYHbIX JUCLIUIUIMH JJ/1s1 PelleHuUs
CTaHZAPTHBIX 3a7la4 B COOTBETCTBHUU C HAIPaBJI€HHOCTHIO
rpoecCroHa/IbHOM /1esiTeTbHOCTH

W3

TectupoBanue

4




1 2 \ 3
Moayas 8./InddeperiuanbHbIe ypaBHeHHs
N-1onk-1 Mcrionb3yeT 0CHOBHbBIE 3aKOHBI W3
€CTeCTBeHHOHAYUHBIX AUCLIMTIIVH [I7Isl pellieHus
CTaHJApTHBIX 3a/lay B COOTBETCTBUM C HAllpaBJIeHHOCTHIO
N TectupoBanue
OLK-1. C 5 nipodecCrOHaIbHOM /1esITe/IbHOCTH
-1 LIHOCOLEH Mopaysb 9. IncKkpeTHass MaTeMaTHKa
pelaTh THIOBbIE M/I-1onk-1 Micrionb3yeT OCHOBHBIE 3aKOHBI
3afaqn . eCTeCTBeHHOHAYUHBIX AUCLUIUINH /15 pelleHns] -
ripoecCcroHaIBLHOM eCTUpOBaHUe
CTaH/apPTHBIX 3a/lay B COOTBETCTBUU C HAIlpaBJIeHHOCTHIO
AESTE/IBHOCTH Ha npodecCroHaNBHOM /1eATeNbHOCTH
OCHOB€ 3HaHHU MOﬂy.Hb 10. Psipbl
OCHOBHBIX 3aKOHOB
MaTeMaTU4yeCKUX U N-1omnk-1 Mcrionb3yeT 0CHOBHbIE 3aKOHBI 13
eCTeCTBEHHBIX HayK C €CTeCTBeHHOHAYUHBIX AUCLIMTIIMH [JI7IS1 pelleHuUs] KOHTDOJLHAs
ripuMeHeHUeM CTaHJapTHBIX 3a/lay B COOTBETCTBUU C HAllpaBJeHHOCTbIO pa% ota
HH(OpMaIIOHHO- ripoecCroOHa/IbHOM [lesATeTbHOCTH
KOMMYHUKALAOHHBIX v T Tecruposanne
TeXHOIOT UM YLOAYJIb 21,
Teopus BeposITHOCTell U MaTeMaTHYeCcKas CTaTUCTHKA
N-1omnk-1 Mcnionb3yeT 0CHOBHbIE 3aKOHBI
KoHtposnbHas
€CTeCTBeHHOHAYUHBIX AUCLIMTIIMH [JI7IS pellieHuUs] paboTa
CTaHJapTHBIX 3a/lay B COOTBETCTBUU C HAllpaBJeHHOCTHIO
ripoecCHOHa/ILHOM JlesATeNTbHOCTH TecTupoBaHue




OueHouHbIe MaTepUa/bl U CPe/CTBA /11 NPOBEPKH
c()opMHUPOBAHHOCTH KOMIIeTeHLINI

Mopaynb 1. J/InHeiiHasi 1 BeKTOPHAasA a/aredpa, aHa/IMTHYeCcKasi reoMeTpHs

TecTupoBaHue

Ykaotcume ceoll gapuaHm omgema
1 3adaHue: /lelicmeusi HA0 MamMpuyamu: c10HceHue, YMHOHMceHUe Ha YUCI0

-13 2 123 -4 5 4
Ecm A=| 11 34 -56|,B=| 4 12 6|, To cyMMa 3/IeMeHTOB IIepPBOro
0 2 4 -3 6 4
cTo/10a marpunpl C=2-4—3- B paBHa ...
2
-7 3 6 -4 6 -2
Ecom A= 5 -5 -5|,B=| 6 -8 6 |, T0 cymMMa 3/1eMeHTOB IIepPBOro
3 4 9 -5 5 7
cTo/10a maTtpunpl C=2-4—3-B paBHa ...
11
-7 5 6 4 -8 6
Ecm A=| 7 3 -33|,B=|10 12 -5, To cymma 3/1eMeHTOB [1ePBOro
6 1 -12 -3 5 6
cTo/10a marpurpl C=2-4—3-B paBHa ...
-21
9 -6 5 5 7 4
Eom A=-4 6 8|,B=|-2 6 7|, T0 CcCymMmMa 3/IeMEHTOB I1ePBOr0
23 5 7 0 46 1
croiona marpunpbl C=2-4—-3-B paBHa ...
47

2 3a0aHue: YMHoxMceHue mampuu

Bblbepume oOuH npasu/bHblIll 6apuaHm omeema
ITpousBeeHre MaTpulL] C pa3MepHOCTAMH [2 X m] U [Zk X 3] BO3MOXXHO IIPH ...
m=1, k=2
+m=2, k=1

3, k
2, k

1
3

y



IIpou3BeeHre MaTpPUIL] C pa3MePHOCTAMU [1 X 2m] U [k X 3] BO3MO)XHO IIPH ...

IIpou3BeeHre MaTPHUIL] C pa3MePHOCTAMU [2 X m] U [3k X 3] BO3MO)XHO IIPH ...
m=1, k=2

m=2, k=1
+m=3, k=1
m=2, k=3

IIpousBeenyre MaTpulL] C pa3MepHOCTAMU [2 X 3m] U [k X 3] BO3MOJXHO IIPH ...

m=1, k=2
m=2, k=1
m=3, k=1
+m=1, k=3

3 3a0aHue: YMHO}CeHue Mampuy

A_—l 3 B_—3 5 C_4—2 -
JaHbl MaTpulpl A = 4 7% o) CTls 3 ) CTaHOBHTeE

COOTBETCTBHE MEXAY ABYMA MHOXE€CTBAMM.

1. 4-B 2.[11 11J(33,3%)
~19 -29
23 —44
E
3.B-C 3. (_14 16} (33,3%)

-12 31

|

13 21
14 4

6 1
1. (33,3%)
~19 6




A_54 B—O 2 C_32y
AaHbl MaTpuBl A=| Lol ?7ls )Tl s CTaHOBHUTeE

COOTBETCTBHE MEXAY ABYMA MHOKE€CTBAMMH.

1. 4-B 3.2 1()](33,3%)
1 -34

2. 4-C (12 _22] (33,3%)
0 -2

3.B-C 2. 12 3(2)j (33,3%)

-1 4 4 -1

COOTBETCTBHE MEXAY ABYMA MHOXE€CTBAMM.

2 3 5 2 7 -2
Maubl MaTpunpl A= , B= , C= . YcraHoBuTe

8 23
2. 4-C 2 [ % _4J (33,3%)
5 2
3.B-C [ * 1J(33,3%)
11 -6
3. [ _10} (33,3%)
25 -8
27 16
.

A—4 -2 B_—3 0 C_—3 1 -
JNaHbl MaTpunpbl A = o 12711 L)FCTlo sl CTaHOBHTE

COOTBETCTBUE MEXAY ABYMA MHOXE€CTBAMM.

14 4
1. 4-B 1.[1 2] (33,3%)

9 -3
2. 4-C 3. [_1 5] (33,3%)




-10

-2
3.B-C 2. [ s ] (33,3%)

F 5
5

4 3a0aHue: BbluucaeHue onpedeiumesell
Bblbepume HeCK0/bKO Npasu/bHbIX 8ApUAHMO8 omeemd

a b c

dopmMyJia BLIYUC/IEHUSA ONPe/ie/TUTe/IA TPeThero nopsaka |[d e f| cojep>Xut

g h k
ceyroniyie Npou3BeieHus ...

+bfg (50 %)

cdk

adf

+aek (50 %)
m n p

@dopmMyJia BLIYUC/IEHUSA ONPe/ie/IuTe/IsA TPeThero nopsiAka (¢ » | COAepPKHUT

I u v
c/efylolyie NPOU3BeJeHUA ...
+ pqu (50 %)
pas
+ prt (50 %)
pnt
X y z

dopmyJia BLIYMC/IEHHS ONPe/ie/INTe /s TPeThero nopsAaaKa |k [ m| cogepxur

n o p
C/IeAyIoIIHe MPOU3BeieHHUs ...

+kyp (50 %)

xXyp

xim

+xlp (50 %)



X y z

dopmyJia BLIYMC/IEHHS ONPe/ie/INTe/IsA TPeThero nopsAaKa |k [  m| cogepXur

n o p
cefyroniye Npou3Be/ieHus ...
zlo
zkm
+ znl (50 %)
+zko (50 %)
5 3adaHue: BbluucneHue onpedeaumeneti
Ykaostcume ceoll gapuaHm omeema
3 B 30 29 28
Eciu onpepenure/b ‘ paBeH —0,7, To onpepenurens |0 3 a | paBeH:
a p—
0 b 3
-21
0 0 -6
a —2 2
Ec/1u onpepenuresb ‘ paBeH 3’ TO onpeAenuTeNnb b —2 —7| paBeH ...
4 a -8
-4
a 24 -7
a -7 6
Ecu onpejenureib ‘ paBeH 3’ TO onpefenurenb (0 25 0| paBeH...
3 26 b
30
b 5 0 b
Ecu onpepenuresib ¢ ‘ paBeH 1,9, To onpepenurens (19 20 21| paBeH ...
- 3 0 a

38

6 3a0aHue: BbluucaeHue onpedeaumesell
Bblibepume 00uH npasuabHbIli 6apuaHm omeema

0 -3 0

Omnpegemurens 2 (0 — 2| paBeH Hy/1I0, Ipu k paBHOM ...
k4 2

2

-3

+-2

0

10



2 4 0

Omnpegemurens 0 —1 & | paBeH Hy/I10, Npu k paBHOM ...

4 0 -2

2

+0,5

-0,5

1
1 -3 0

Omnpepenutens 0 —1 4 | paBeH Hy/I10, Ipu k paBHOM ...
2 kK -2

0

+5,5

-5,5

1
1 0 O

Omnpepenutens 0 6  — 2| paBeH HY/IH0, Npyu k paBHOM ...
1 -3 %

0

5,5

-5,5

+1

7 3a0aHue: Cucmembl AUHEUHbIX VDGBH@HUI‘JJ

Y craHoBuTe cOOTBeTCTBHE MEXAY CHCTEMOM IMHEMHbIX YPaBHEHUM U ee
pacIliMpeHHOU MaTpHLieH:

Ax - 3x,+ x, = - 2, 4 3 -1 2

LA 2x, + x,- 4= 0, 3.2 1 0 4 |(25%)
- 4x+x,+3=0 0 4 1 -3
M- 4x, - 3x,+ x,=- 2, -4 1 3 2

2.4k 2x + x,- 4=0, 402 0 1 4 |(25%)
- 4x+x,+3=0 -4 11 3
Mdx, + 3x,- x;= 2, -4 -3 1 2

3.4k 2x 4+ x,- 4= 0, 2.1 0 2 -1 -4|(@25%)
L dx,+ x,=- 3 -4 0 1 3

11




H» 4x,+ x,+ 3x,= - 2, 4 -3 1 2
4. 12x,+ x,- 4= 0, -2 1 -4 0
I ax+x,-3=0 4 1 3 0
-4 1 3 0
2 010
-4 1 0 0
4 3 1 =2
.l-2 0 1 4 |(25%)
-4 1 0 -3

Y craHoBuTe COOTBETCTBUE MEXAY CHCTEMOM IMHEMHbIX YPaBHEHUI U ee
pacliMpeHHOM MaTpHLieH:

M x, + 2x,- 4= 0, -1 2 40
1 x +3x,+ 2x,= - 4, 2.1 1 3 -2 4](25%)
2x,+ 3x,- 1=0 2 3.0 1
M X, + 2x,- 4x,= 0, 0 -1 2 4
2. 4bx, + 3x,- 2x,= 4, L|-1 3 2 —4|(@25%)
2x,+ 3x,- 1= 0 2 0 3 1
M- X, + 2x,- 4= 0, -1 0 2 4
3.4k x + 2x, + 3x,= - 4, 3./-1 2 3 —4|(25%)
2x, + 3x,+ 1= 0 0 2 3 -1
W, - 2x, + 4= 0, 1 2 0 —4
445 x + 2x,- 4=0, 4.0-1 2 0 4 |(25%)
2x + x,=3 2 0 1 3
-1 2 -4 0
-1 3 2 —4
2 3 -1 0
1 =200
-1 2 00
2 0 10

Y craHoBuTE COOTBETCTBHE MEXAY CHCTEMOM IMHEMHbIX YPaBHEeHHUH U ee
pacIIupPeHHOU MaTPHUIeH:

12




MOX, + 2x,- x;= 3, -6 2 1 0
1. fl6x,- x,- 2=0, 2 [6 1 0 -2|(25%)
Bx,- x,- 2=0 0 3 -1 -2
M 6x,+ 2x,+ x, = 0, 6 210
2. fl6x,- x,+2=0, 16 0 2
Bx, - x,=- 2 -1 0 3 2
M- Ox,- 2x,+ x,=- 3, " 2 -1 3
3. fl6x,- x,- 2=0, 13;) 6 -1 2§(25%)
Bx,- x,+2=0 -1.0 2
Mox, + 2x, + x,= 0, 6 21 0
4.4k x + 6x,+2=0, 4.0-1 6 0 -2|(25%)
- x + 3x,= 2 -1 0 3 2
6 —2 1 -3
3.0 6 0 -1 —2|(25%)
-1 0 3 2
6 -2 1 -3
6 -1 -2 0
3 -1 2 0

Y craHoBuTe coOTBeTCTBHE MEXAY CHCTEMOM IMHEMHbIX YPaBHEHUM U ee
paciiMpeHHOM MaTpHLieH:

2x, —x,+3=0, 2 -1 0 3
1. ¢=x,+2x, =3, 2.0 -1 2 3 [(25%)
3x,+x,—2x,=0 3 0 -2 =2
2x, —x,;+3=0, 2 -1 -3 0
2. 9—=x, +2x, =3, 412 0 -1 -3](25%)
—3x,+x,+2=0 3 2 0 2
2x, —x, +3, 2 0 -1 3
3. 9—x, +2x;=3, -1 0 2 3
3x,—2x,+2=0 3 1 20
2x, —x, —3x;, =0, 2 -1 30
4.42x,—x,+3=0, -1 2 3
3x,—2x,=-2 -3 1 20

13




0 2 -1 -3
3.1 2 0 3 |(25%)
31 0 -2
2 0 -1 -3
L.|-1 0 2 3|(@5%)
301 =2

8 3a0aHue: Cucmembl NUHEUHbIX YPABHEeHUl

x- 2x,=1
v o 1 2 4
Cucrema JIMHeMHBIX YPaBHeHUH H pelaeTcs 1o npaBuIy
J4x, + 5x,= 3
Kpamepa. Y cTaHOBHUTE COOTBETCTBHE MEX/AY Onpe/e/TUTe/IAMUA CUCTEMBbI U UX
3HAYeHHUAMH:

1.D -5

2.D, 2. 11 (33,3%)

3.D, 1. 23 (33,3%)
3.5 (33,3%)

X - 2x,= 4,

Cucrema /MHeNHBIX ypPaBHEHUH H _ | PemaeTcs no npasmiy

Jox, + 4x,
Kpamepa. Y craHoBUTe COOTBETCTBHE MEXAY Onpe/e/IUTe/IAMUA CUCTEMbI U UX
3HAYEeHHUAMHM:

1.D 17

2.D, 2. 18 (33,3%)

3.D, 1. 22 (33,3%)
3.-17 (33,3%)

. _ MBx, - 5x,= 2,

Cucrema /IMHeHbIX YPaBHeHUM H

Bx, + 4x,=1

Kpamepa. Y cTaHoBHUTe COOTBETCTBUE MEXAY ONpeAe/NTe/IsIMA CUCTEMbI U UX
3HAQUeHUSAMMU:

pelaeTcs 1o npaBuIy

1.D 3

2.D, 1. 27 (33,3%)

3.D, 2. 13 (33,3%)
3.-3(33,3%)

14




<~ o X - 5 Xy = 09
CucTema JIMHeHHbIX YPaBHEeHUH H

pelaeTcs Mo NpaBUIy
Px- x,=3

KpaMepa. Y craHoBuTe COOTBETCTBHE MEXAy onpeje/inTe/;isMA CUCTEMbI U UX
3HAYECHUAMM:

1.D —6

2.D, 3.6 (33,3%)

3.D, 1. 13 (33,3%)
2.15 (33,3%)

9 3adaHue: Cucmembl AUHEUHbIX YPA8HeHUl
Bblbepume o0uH npasu/bHblIll 6apuaHm omeema

. . Mox- 2y=2,
Ecmu (x,;y,) — pellleHHe CHCTeMbI IMHEIHbIX ypPaBHeHHH | ,
Px- 4y=-3
TOrAQ X,- ), PaBHO...
2,5
0,5
-25
+-0,5

3x-Ty=-18,

Ecmu (x,;y,) — pellleHHe CHCTeMbI JIMHEHHBIX ypaBHeHHI
4x +3y =13,

TOT/jA X,- ), PaBHO...
+-2
4
0,5
-3

2x+3y =10,

Ecnu (x,;),) — pellleHHe CHCTeMbI JIMHEHHbIX yPaBHeHHi {4x 5y 4
— T &

TOrAQ X,- ), PaBHO...
-3
3
5
+-5

< . |5x+2y=-8,
Ecnu (x,;),) — pellleHHe CHCTeMbI JIMHEHHbIX ypaBHeHHi . "
x—5y=-11,

TOTAQ ), — X, PaBHO...
-3
+3
5
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10 3a0danue: /InuHa eekmopa
Ykaocume ceoli gapuaHm omgema

JmuHa BekTopa a(- 8; 6) paBHa ...
10

JmHa BexTopa a(- 12; 5) paBHa ...
13

JmHa BexTopa a(- 15; 8) paBHa ...
17

JlMHa BeKTOpa 5(— 8; 15) paBHa ...
17

11 3a0aHue: CkaasapHoe npous3seoeHue 8eKmopos
Bbibepume o0uH npaguabHbIll 8apuaHm omeemd

Ecm a= 1L0;2) m b= (2;3;- 1), Torpa ckansipHoe NPOM3BeeHHE a-b paBHO ...
3

+0

5

7

Ecm a= (3;4;- 1) m b= (1;- 2;- 6), TOoraa ckansipHoe Npou3BejeHue a - b
PaBHO ...

0

2

+1

-3

Ecmn a= (- 2;1;- 1) u b= (1;6;2), Torga cKansipHoe NpoM3BeeHHe o -b PaBHO:
+2

6

24

- 18

Ecmm a= 10;2) m b= (2;3;- 1), Torpa ckansipHoe NPoOM3BeeHUe a-b paBHO ...

3
0
+5
7

16



12 3a0aHue: CKkansipHoe npousgedeHue 8eKmopos

Y craHoBuTe COOTBETCTBHE MEXAY NApPOHU BEKTOPOB d U b U 3HaUYeHHeM K, Ipu
KOTOPOM OHHU OPTOrOHAJIbHBI:

1. a= (Z;Lk), b= (3;- 11;2) 1 k= % (33.3%)
2. a= (1;k;3), b= (%1;1) 2. k=-1(33,3%)
3.a= (I;- ;- 1), b= (k;3;- 2) 3. k=1(33,3%)
k=-1
k=5

Y craHoBuTe COOTBETCTBUE MEXAY NApPOHU BEKTOPOB d U b U 3Ha4YeHHeM K, IpU
KOTOPOM OHHU OPTOrOHAJIbHBI:

1. a= (2- L- k), b= (3;11;2) 2. k=-5 (33,3%)
2. a= (Lk;- 3), b= (- 2;- L1) 3. k=- 5 (33,3%)
3. a=(I;- 1;- 1), b= (k- 3;2) p= 3
2
5
Lk= - 2 (33,3%)
k=1

Y craHoBuUTe COOTBETCTBHE MEXAY NAapOH BEKTOPOB a U b U 3HaUYeHHeM K, IpU
KOTOPOM OHHU OPTOTrOHAJILHBI:

1. a= (2 1;2k), b= (3,11,2) k=17
2.a= (l,k,- 3), b= (— 2,3,1) 2. k= é (33,3%)
3
3.a=( L- 1-2),b6=(Chk-3-2) | j= % (33,3%)
h=- 2
3
3. k=- 7 (33,3%)

Y craHoBuTe COOTBETCTBUE MEXAY AP0 BEKTOPOB d U b U 3HaYeHHeM K, IpU
KOTOPOM OHHU OPTOrOHAJIbHBI:

1. a= (2 L;- 2k), b= (3;12;2) b

N |

5 (33,3%)

2
2. a= (Lk;- 3), b= - 2:5- 1) I

3
2




3. a= (2 I;- 2), b= (k- 3;- 3) =1
5

3. k=- %(3&3%g

1. k=- %(3&3%)

13 3a0aHue: BekmopHoe npousgedeHue
Bblbepume o0uH npasuabHbIli 6apuaHm omeema

BekTopHoe npou3sBeaenne BekTopoB a= (2; a; - 2)u b= (3; 6; b ) paBHo

HYJII0, eC/IH. ..
ta=4;, b=-3
a=4;b=3

a=9;b=-28
a=-4;,b=3

BekTopHOe npou3BeaeHie BeKTopoB a= (4; a; b) u b= (2; 3; 4) paBHo Hymo,

eC/IH. ..
a=10; b=14
a=0;b=-2
a=l;b=8
6
+ta=6;b=28

BekTopHoe npousseaenne Bektopos a= (I; a; 4)u b= (- 2; 3; - b) paBHo

HYJIIO0, €C/IH. ..
a=-15b=-8

a=0;b=-0,5
ta=-15b=38
a=5;b=38

BekTopHoe Ipou3BeseHne BeKTopoB a= (- 1; 2; 5)u b= (a; 8; b) paBHo

HYJIIO, €C/IH. ..
a=4; b=20
ta=-4;b=20
a=-4;b=-20
a=4;b=-20
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14 3a0aHue: OCHOBHbIE 3a0ayuU AHAAUMUYeCcKol 2eomMempuu Ha NJa0CKocmu: oeneHue
ompe3Kd 8 3a0dHHOM OMHOWEeHUU
Ykasicume ceotl eapuaHm omeema
Manbi Touku A(1; 10) u B(—13; 2). Torga cyMMa KOOp/MHAT CepeHHbI
0Tpe3Ka paBHa ...
0

Manbi Toukn A(5; 7) m B(-3; 5). Torga cyMMa KOOP/IMHAT Cepe/iUHEBI 0TPe3Ka
paBHa...
2

HManpi Toukn A(—1; —1)) u B(3; —7) Torga cyMmMa KOOpAMHAT CePe/{UHBI
OTpe3Ka paBHa...
3

JlaHbI BeplIUHbI TPpeyrojibHUka ABC': A(3; 4), B(—3; 4), C (0; —2), CD - ero

MegMaHa. Torjga KoopguHaThl TOUKU D paBHBI ...
+(0; 4)

15 3a0aHue: Ipamas Ha niockocmu

Bblbepume HeCKO/bKO Npasu/ibHbIX 8aPUAHMOB omeema

Cpenn NPsSAMbIX Zl x+5y+10= 0, Zz 2x+ 10y- 5= 0, 13 :2x- 10y- 10= 0,
l,:- 2x+10y- 10= 0 mapa/uieTbHBIMH AB/ISAIOTCS ...

lim

+1 u l, (50%)

lLnl

+1, u 1, (50%)

IIpsimas Ha IJIOCKOCTH 3a/iaHa YpaBHeHUeM Y = 2x- 17, Torpaa
nepneH/ JUKY/IAPHbBIMHU K HeH ABJIAIOTCA NpAMBIE ...

+- 4y- 2x+ 7= 0 (50%)

y=2x- 8

x- 2y-5=0

+x+ 2y+5=0 (50%)
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IIpsiMasi Ha IUIOCKOCTH 3ajiaHa ypasHenuem 2y + 8x- 5= 0, Torpga
napasiie/IbHbIMHU K Hell IBJIAI0TCA NpsAMBIe ...

3y- 12x+7=0
+4x+ y- 9= 0 (50%)
4x- y+5=0

+3y+ 12x- 13= 0 (50%)

IpsaMas Ha IUIOCKOCTH 3a/jaHa ypasHenuem 5y + x- 3= 0, Torpa
nepreH/ UKy /IAPHbIMH K Hell AB/ISAITCA NPAMBIE ...

+2y- 10x+ 3= 0 (50%)

S5x+ y+9=0

29+ 10x- 5= 0

+5x- y- 7= 0 (50%)

16 3a0aHue: Kpusble 8mopo2o nopsioka
Bbibepume HeCKOIbKO Npasu/ibHbIX 8APUAHMO8 0meema
Ilapa6o/1aMu ABIAAIOTCA ...
x> +4y° =1

¥y
16 25
+y° =4x

+x° =4y

I'unep6o/1aMu ABIAIOTCA ...

X_+y__1
3 7
FE
13 7
FE
3 17
x2 y2
36 4

Ilapa0o/1aMu ABAAIOTCA ...
(x+1) —(y+2) =36

+x+)? =25
+x2—y:4

2 2
X_+y_:1

9 16
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I'unep6o/1aMu ABJIAIOTCA ...
+9x* —16y" =12

(x=2) +(y-2) =4

X+ =1

+x2_y2:1

17 3a0aHue: Kpusble 8mopo2o nNopsaOKa

Y craHoBuUTE COOTBETCTBHE MEXAY KPUBOH BTOPOr0 MOPsAAKA M ee ypaBHeHHeM.

. ITapaboJia 2 2
P 2.5 4 Y _1(33,5%)
25 9

2. dnarc ¥ =9=0

3. Tuniep6osna ¥ +25=0

1.y* =9x (33,5 %)

2 2

3.5 Y _1(33,5%)
9 25

Y craHoBuUTe COOTBETCTBHE MEXXAY KPUBOH BTOPOr0 NMOPsAKA M ee ypaBHeHHeM.

. ITapabosna 22
P 2.5 Y _1(33,5%)
27 13
2. dnmrnc 13y —27x* =0
3. T'vmepGosna 27y +13x* =0

2 2

3.5 Y _133,5%)
13 27

1.y” =13x (33,5 %)

Y craHoBuTe COOTBETCTBHE MEXAy KpHBOﬁ BTOPOro nopsajka M €€ YpaBHEHHEM.

. [Tapabosia 22
P 3.5 Y _1(33,5%)
7 12
2. DIMIIIC 1.y> =12x (33,5 %)
. T'mnep6osia 12y> —=7x* =0
79 +12x* =0

2 2
2.2 Y _133,5%)
12 7

Y cTaHoBHUTE COOTBETCTBHE MEX/Y KPUBOM BTOPOr0 MOPsA/iKa M ee yDaBHEeHHEeM.

. ITapabosna 2 2
P 3.5 Y _133,5%)
8 15
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2. DJUMIIC 2 2
2.x—+y§=1 (33,5 %)

15
3. T'mnep6osia 15y —8x* =0
1.y” =8x (33,5 %)
8y +15x° =0

18 3a0anue: Kpusble 8mopo20 nopsaoka

Bbibepume o0uH npaguibHbIll 8apuaHm omeemd
2 2

X
Ec/u ypaBHeHHe rumnep0o/ibl HMeeT BUJ, e % = 1, To ;/1MHA ee

AeUCTBUTE/ILHOU MO/Iy0CH PaBHa...
9
+2
3
4

2 2

Eciu ypaBHeHHe runep0o/ibl HMeeT BUJ, f—6 - % = 1, To jyIMHAa ee
AeUCTBUTE/ILHOU MO/Iy0CH PaBHa...

+4

16

9

3

2 2

Ec/iu ypaBHeHHUe 3/1/IUNCa UMeeT BU/| % + i/_6 = 1, TO A/IMHA ero Maioun
MO/Iy0CH paBHa...

4

16

9

+3

YpaBHeHHe 1apado0/ibl C BePIIMHON B HaYa/le KOOPAUHAT, CHMMETPUYHOMN
OTHOCUTE/IbHO 0cv OX U TIPOXO0AAILel uepe3 TOUKY A(4;—2), vuMeeT BU/J ...

y ==X
y2=4x
x2:—8y
+y?=x
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19 3a0anue: OCHOBHble 3a0ayu aHAAUMuUYeCcKol 2eoMempuu 8 NPOCMpaHcmee
B npocTpaHCTBe HMeeTCsl 0TPe30K, COeJUHSAIOLINN Be TOUKH C adciuccaMu
Pa3HBIX 3HAKOB. Torja 3ToT 0Tpe30K 0053aTe/IbHO MepeceKaer. ..
+11710cKOCTh Oyz

I71I0CKOCTb OXy

10cKocTth Oxz
0Ch abcIfce

B npocTpaHcTBe MMeeTCsl 0TPe30K, COeJUHSIIOINMHI Be TOUKHU C anM/IMKaTaMu
Pa3HbIX 3HAKOB. Tor/ja 3ToT 0Tpe30K 00s3aTe/IbHO MepeceKaer. ..
OCh anryivKaT

IJI0CKOCTb Oxz
1710CKOCTh Oyz
+I/I0CKOCTH OXYy

B npocTpaHCcTBe HMeeTCsl 0TPe30K, COeJMHAIONIUN JBe TOUKHU C HY/IeBbIMHU
anmiMKaTamMu. Torpa 3ToT 0Tpe30K Le/IMKOM JIEKHT. ..

+B 110CKOCTH OXY

B IJ1I0CKOCTU OXZ

Ha OCH arIjiKaT

B 710CKOCTU Oyz

Bblbepume HeCKO/bKO Npasu/ibHbIX 8APUAHMOE omeema

B npocTpaHCTBe MMeeTCsl 0TPe30K, COeJUHSIOIHI iBe TOUKH C adCcIuccaMu
0/IMHAKOBBIX 3HAKOB. Torja 3ToT 0TPe30K He MO)KeT MepeceKaTh...

TUIOCKOCTh OXy

0Ch abcIce

+1710CKOCTh Oxz

+1m1ockocTs Oyz

20 3adaHue: OcHoBHble 3a0aYU AHAAUMUYECKOU 2e0Mempuu 8 NPOCMPAHCmee

Bbibepume 00uH npasuibHbIil apuaHm omeema

Koopaunara Y, Touku A(1;,;6), npunagrexaineii niockocTu
7x—y+6z—40:O, paBHa ...

5

+3

4

2

Kooppunarta z, Toukn A(1;3;z,), npunagnexameii niockocTu
3x- Tyt z+7=0, paBHa ...

23



7
10
13
+11

Koopaunara , Toukn A(5;),;1), npunajiexxamei niocKocT
2x- y+9z- 15= 0’ paBHa...

6

+4

7

5

Koopaunara x, Touku A(x0;1;3) , MPHHA//Ie)KaIeH MI0CKOCTH
2x+y—-2z-3=0, paBHa ...

5
3
6
+4

21 3a0aHue: [Inockocmb 8 NpOCMPAHCMEE

HopmanbHbIN BeKTOP IVIOCKOCTH X —4)y —8z —3=0 uMeeT KOOpJUHATHI ...

+ (1;—4;—8)
(— 4;,-8;-3)
(1:-4;8)
(1,-4:-3)

Hopma/ibHbIi BeKTOP IVIOCKOCTH 7x — y —z =0 HMMeeT KOOPAUHATHI ...
(7;0;—1)

+ (7 —1;— 1)

(- 7:151)

(7;0;0)

HopmanbHbIA BeKTOP IJI0CKOCTH 4x + 8y + 9z —1 =0 uMeeT KOOPAMHATHI ...

(4;8;,-1)
+(4; 8;9)
(8;9;,-1)
(-4;,-8;,-9)

HopmanbHbIA BeKTOP IVIOCKOCTH X —5)y + 6z —11=0 umMeeT KOOpAMHATHI ...

+(1; - 5; 6)
(—5;6;—11)
(-1;5-6)
(1;6; - 11)
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22 3a0aHue: I[logsepxHOCmMuU 8mopo20 NOpAOKd

()c+1)2 +(y+2)2 _(2—5)2
4 25

Touka, npuHajA/Iexalas MNOBepPXHOCTU =1, umeer

KOOpAHUHATHI ...
+(1;-2:5)
(- 1;-2:5)
(1;2;-5)
(4:25;2)

JTano ypaBHeHue cepbl x° + (y - 5)2 +z°—10z—-26=0. Torga ee eHTP HMeeT
KOOp/JUHATHI ...

(0;-5;-5)

+(0;5;5)

(0;10;10)

(0;-10;-10)

JlaHo ypaBHeHMe cdepbl (x — 2)2 + (y + 3)2 + (z — 4)2 =4.Torpa ee LeHTP UMeeT
KOOpJUHATHI ...

(2;3:4)

(—2:3:-4)

(- 2;-3;-4)

+(2;-3;4)

JlaHo ypaBHeHHUe c(epbl (x + 5)2 + (y - 4)2 + (z - 3)2 =9. Torpa ee neHTp MMeeT
KOOP/JAUHATHI ...

(5;-4;-3)
+(~5;4;3)
(5;4;3)
(— 5;—4;—3)
Ta6ymmia 3 — Kpurepum orjeHKH copMHPOBAHHOCTH KOMIIeTeHI{HI
Ko/ ¥ HauMeHOBaHH1e Kputepuu orieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN
VH/IMKaTopa JOCTHKeHHUs (4aCTu KOMIIeTEHLIMK)
KOMITeTeHLIUH COOTBETCTBYET OL[eHKe «3aUTeHO»
(4acTy KOMITeTEeHLIUM) 50-100% oT MakcruMasibHOTO Oasa

CTyZieHT 3HaeT OCHOBHbIE MTOHATHSA U MEeTObl TMHEMHOU U
BEKTOPHOM anreOpbl, aHaTUTUUECKOW reOMeTPUH, yMeeT
peliaTh OCHOBHbIE TUIIBI 33/ja4 U BbITIO/IHSAET He MeHee 50%
00s13aTeTbHBIX 3aZIaHUI TTPOBEPOYHBIX paboT, UMeeT
rpe/iCTaBJeHre 0 BO3MOYKHOCTSIX UCTIO/Ib30BaHUS
MaTeMaTUUeCKOro anrapara JIMHeHHOW U BeKTOPHOM

N-1omnk-1 Mcrionb3yeT 0CHOBHbIE
3aKOHbI eCTeCTBeHHOHayYHbIX
JVICLIAIIIVH U1 peLlueHust
CTaHJapTHBIX 3a/a4 B
COOTBETCTBUU C

HaTpaB/IeHHOCTHIO .
. areOpbl, aHATUTUUECKON TeOMETPHUH [I/Is PEIIeHHs 3a7iay B
rpodeccroHaNbHOM .
COOTBETCTBUM C HarpaB/IeHHOCTHIO MPO(heCcCHOHaNTBHON
JeATeIbHOCTH

JlesITeTIbHOCTH
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Mopayan 2. BBeieHre B MaTeMaTH4eCKNH aHAIA3

TecTupoBaHue
Bblbepume o0uH npasuabHbIli 6apuaHm omeema
1 3adaHue: OcHoBHble cgolicmea ¢yHKYyul

00/1acThIO Onpee/IeHusA PYHKIMH ) = x+6 AIBJISAIETCS MHOKeCTBO
(6;+oo)
+[- 6:-3)U (= 3;+0)
(— 3;+oo)
[— 6;+oo)
ln(l — x)
O6s1acThI0 onpesie/ieHus PYHKIMH ) = 3 AIBJIAETCA MHOXECTBO ...
+ (— oo;—3) U (— 3;1)
(—oos1)
(= o0s1]
(—o03-3)U (= 31]

OGnacTbio onpefenenusi QyHKUUH Yy =4 —x° SIB/IAETCS MHOXECTBO ...
(2 2)

+[-2 2]

(=2 2)

(==: 2]

X
O6./1acThI0 onipe/ie/ieHnst (PYHKIHH ) = ———— SIBJIAETCS MHOXKECTBO ...

Vx? -9
)

[-3: 3]
+(—oo; —3)U(3; +oo)
(=0t =3]U[3; +)

2 3a0aHue: OCHOB8Hble ceolicmed hyHKUUU
Bblbepume HeCKOIbKO Npasgu/ibHbIX 8APUAHMO8 omeema
YKaKuTe, KaKue U3 MpeACTaB/IeHHBIX HIKe PyHKIUH SAB/IAIOTCSA HeYeTHBIMU:
X )
+y= +sinx (50 %)
COS X
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y=x-1gx
+y=x"+1tgx (50 %)
x(x+1)

sin x

YKaxure, Kakue U3 npeACTaB/IeHHbIX HIKe (DYHKINH AB/ISAITCA HeUeTHbIMM:
3
y=X -ctgx
cosx .
+y=———sinx (50 %)
X

+y=x"+sinx (50 %)

_x(x-1)

r= 1gx

YKa)KHTe, KdKHe 13 IIpeACTaB/IEHHbIX HHXKe (l)YHKI.[I/lﬁ AB/IAKTCA HeUEeTHbIMU

y=x"-sinx
ty= al +tgx (50 %)
COS X
+y=x" +ctgx (50 %)
_x(x+1)
- crgx

YKaKuTte, KaKue U3 NpeACTaB/IeHHbIX HIKe (DYHKIUH AB/ISAITCA HeUeTHbIMU:
y=x-sinx

+y=—2"_sinx (50 %)
COS X

B x(x+1)
- 1gx
+y =x"—tgx (50 %)

3 3a0aHue: IIpeden cbyHKkuuu
Y cTaHOBHUTE COOTBETCTBHE MEXAY Npeie/laMH U UX 3HAUeHHSIMU:

lim Tx>+x+9 3.2 (33,3%)
e x =3
X —x+2 |
1 7
x +2x-1
lim 6x> —x+2 2. o (33,3%)
w0 3x% 4 2x+1
7
1.0 (33,3%)
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Y craHoBuTe COOTBETCTBHE MEXAy npeje/jiaMi U X 3 HAYCHUAMMA:

1 fim 8x> +3x—1 3.4,5(33,3%)
o 4y —2x+5
3
2. 1im9xz+¢ é
=0 Qx” —2x+5
3. Tim 9x* +3x—1 2. © (33,3%)
w0 dx? —2x+5
2
1. 0 (33,3%)

Y craHoBuTe COOTBETCTBHE MeEXAy npeae/jiaM 1 X 3HAYEHUAMMU:

2
1. lim 2 XY 3. % (33,3%)
oo 2x" =3
3 5
2. lim2X X >
oo 2x" =3
. 3xt—x+2 2. © (33,3%)
o0 4x” +3x—1
1
1. 0 (33,3%)

Y craHoBuTe COOTBETCTBHE MeEXAy npeae/iaM 1 X 3HAYEHUAMMU:

1 lim 8x° +3x—1 3.4 (33,3%)
e 4y’ —2x 45
6x° +3x—1 3
2. lim -
o 4x? —2x> +5 2
3 hm12x2 —5x+2 2. o (33,3%)

o 3x? 4 x—1

2

1.0 (33,3%)

4 3a0aHue: Ipeden cbyHkuuu

Ykascume ceoll eapuaHm omeema

x> =9x+20

3HaueHuUe npejena lim aBHO ...
P e Txr12 ¥
-1
. 2x"—Tx+3
3Hauenue npejesna lim—; paBHO

=3 x"—x—6
1
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. X +7x+10
3HaueHue npejena lim PaBHO ...

x>22x% +9x+10

3
. 3x"—14x-5
3Hauenue npejena lim— PaBHO ...
=5 x°=2x-15
2

5 3adanue: Ilpeden cbyHkuuu

. sin5x

3Hauenue npejea lim PaBHO ...
x=>0  x

5

3HaueHue npejeia lim— PaBHoO ...
x-0s1nSx

0,2
. 1g3x

3HaueHue npejena lim—=— pasHo ...
x>0 x

3

3 lim—

HaueHHe npejesna [1M—— paBHO ...
PeA x—0 tgzx p
0,5

6 3a0aHue: I1Ipeden hyHkyuu
Bblbepume o0uH npasuabHbIll 6apuaHm omeema

6x
3HaueHue npejesa 1im[1 + —j PaBHO ...
X—>00 3x

. 1\
3HauyeHue npegena lim{ 1+— | paBHoO ...
X—>00 2x
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. 1\
3HaueHMe npegena lim 1—3— PaBHO ...
X—>00 X

. 1 6x
3HaueHue npejena lim{1—— | paBHo ...
X—>0 2x

7 3a0aHue: beckoHeuHo maiable hyHKuuu

BeckoHeuHo-mManon pyHkiuen npu x — 0 aBasercs ...

f(x)zx2 +1

fx)=x* -1

BeckoHeuHo-Mas1oi ¢yHKIuel npu x — 0 siB/sercH ...

f(x):x2+5
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BeckoHeuHo-MaioH ¢pyHKIued npu x — 0 siBasieTcH ...

+f(x):tg3x
f(x):x2 +1
f(x)zlnx
1=~

8 3a0aHue: HenpepbieHocmb cbyHkyuu. Touku paspbléa
Bblbepume HeCK0/bKO Npasu/ibHbIX 8ApUAHMO8 omeemd

x(Bx+1)
=

Jins [poOHO-panMoHaIbHON QYHKIMHU ) = TOYKaMM paspbiBa

ABJIAIOTCA ...
+x=- 3 (50%)
|
x: - N
3
x=0
+x=3 (50%)

X+ x- 2

Jns fpoOHO-panoOHAIbHON QYHKIMHU ) = TOYKaMM pa3pbiBa

x*- 3x
ABJIAIOTCA ...

x=-2

+x= 3 (50%)

+x= 0 (50%)

x=1

x(x+ 3)

2

Jns fpoOHO-panoOHAIbHON QYHKIMHU ) = 5
X" - x-

TOYKdAMM pa3pbiBa

ABJIAIOTCA ...
+x=-1(50%)
x=-3
x=0
+x= 2 (50%)

2

Jins fpoOHO-panMoHaIbHON QYHKIMU ) = TOYKAMH pa3pbiBa

x>+ 3x
ABJIAIOTCA ...

+x=- 3 (50%)

x=-2

+x= 0 (50%)

x=2

Tabuna 4 — Kpurepun onjeHKu ¢)OpMHPOBAaHHOCTH KOMIIeTeHI[UH
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Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH

Koj 1 HauMeHOBaHMe UHWKATOpa
KOMITeTeHIIUU (4aCTHU KOMIETEHLIVN)

AOCTH)XeHHA KOMIIeTeHIITNH

COOTBETCTBYET OL|eHKe «3aUTeHO»
(4acTy KOMMeTeHL K )

50-100% ot MakcumaabHOro basmia

CTy,ZLEHT 3HaeT OCHOBHBLIE ITOHATHUA U MEeTO/bI

N-lonk-1 Ycnonb3yeTr 0OCHOBHBIE MaTreMaTUueCcKOoro aHaiu3a, ymeeT pelaTb OCHOBHbIE
3aKOHBI eCTeCTBeHHOHAyYHbIX TUIbI 33/1a4 Y BBINIOHsIET He MeHee 50% 00s13aTeIbHbIX
[OVICLIATIIVH 1S peLleHus 3a/laHUI TIPOBEPOYHBIX PaboT, MeeT Mpe/CTaBIeHue 0
CTaHJapTHBIX 3a/a4 B BO3MOXXHOCTSIX UCITI0/Ib30BaHUSI MaTeMaTUUeCKOro

COOTBETCTBUM C HAllpaB/IeHHOCTbIO | ammapaTa MaTeMaTH4eCcKOro aHanu3a [Jjisl pelleHus 3aau
ripodecCMOHa/IbLHOM JIesiTe/TbHOCTU | B COOTBETCTBUM C HaIlpaB/IeHHOCThIO MpodecCcroHa bHOU
JlesiTelTbHOCTH

Moayns 3. JuddepeHipanbHoe ucuncjieHue GyHKIMU 0JHOM NepeMeHHOU
TecTupoBaHue

Bblbepume oOuH npasu/bHbIll 6apuaHm omeema
1 3a0aHue: I'lpou3godHble nep8o2o NOpsOKA (PyHKUUU OOHOU hepeMeHHOU

ITpou3BogHasa QyHKIUM ) = sin(x2 + 1) paBHa ...
—2xcos(x’ +1)

cos(x2 +1)

+2xcos(x2 + 1)

xcos(x2 +1)

IIpousBoHas QyHKIMHU ) = cos(Sx2 - 2) paBHa ...
xsin(Sx2 — 2)

—sin(Sx2 — 2)

+—10xsin(5x* -2)

lesin(Sx2 — 2)

IIpousBoHasa GyHKIMU ) = sin(2x2 — 5) paBHa ...
—xcos(2x2 — 5)

cos(Zx2 — 5)

+4xcos(2x2 —5)

—4xcos(2x2 — 5)

ITpou3BogHasa QyHKIUN ) = Cos(3x2 + 2) paBHa ...
+—6xsin(3x” +2)
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xsin(3x2 +2)
—sin(3x2 +2)
6xsin(3x2 +2)

2 3a0aHue: IIpou3eooHble 8bICUUX NOPAOKO8 (DYHKUUU OOHOU hepeMeHHOU
3HaueHNe MPOU3BOAHOM BTOPOro nopsaaka PyHKuuMu y =2sin3x —5x B TOUKe

V4
x:g PaBHO ...

-2
+-18
-23
0

%) —3(x—1
3HaueHUe NPOU3BO/JHOU BTOPOro NopsAKa QyHKIMHU ) =e 1) 4 5x B TOuke

x =1 paBHOo ...
0
6
+9
1

ITpou3BoHas BTOpOro nopsaaka GyHkuuu y = 2x umeer Buj ...
1
2x°

1
=
X

A IR

3
IIpousBojHas BTOPOro nopsajgka QyHKum y = 5is paBHa ...
X+

_ 4
(2x+5)
_6
(2x+5)
12
(2x +5)°
_6
(2x+5)

+
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3 3adaHue: I1punodiceHus duggepeHyuanbHo20 ucyucaeHus yHKyuu 0OHOU nepemMeHHoU
Ha pucyHke u3o6paxes rpaduk npoussofsoii v = f'(x) pynkmuu y = f(x),
3ajjaHHoii Ha oTpeske [ 1;7].

Ya
I ——1 —+— >
1 (99 7 X
y=r"(x)

Toraa Toukoi MakcuMyMa PyHKIMHA ) = | (x) ABJ/IAAETCA ...
2
-1
+4
0

Ha pucyHke n3o6paxen rpaduk npoussoanoii y = f'(x) pynkmpun y = 1(x),
3a/laHHOM Ha 0Tpe3Ke [— 2; 6].

y

A

y=r)

1
7
—
(=3}

Toraa Toukoii MuHEMyMa QPyHKIH y = f(x) ABIseTCA ...
-2

+3

4

1

Ha pucyHke n3o6paxes rpaduk npoussognoii y = f'(x) pynkmpm y = f(x),
3ajjaHHOIi Ha oTpeske [—2;6].
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! B B E— —
01

6

4
+-1
-2

J\y -7

Toraa Toukoii MakcumyMa QyHKImH y = f(x) saBasercs ...

Ha pucyHke n3o6paxes rpaduk npoussoanoii y = f'(x) pynkmun y = 1(x),

3aj|aHHO¥ Ha oTpeske [ 3;3].
yjl.

4 3a0aHue: Acumnmombl 2paduka pyHKuuu

YpaBHeHHe HAK/IOHHOW acCUMOTOTHI rpaduka GyHKIUN ) =

v =kx+10. Toraa 3HaueHue k paBHoO ...

1

4
+-1
-2

35

8x

2

HMeeT BHJ



5x —2x>

YpaBHeHHe HAK/IOHHON acUMNTOThI rpaduka PyHKMU y = 1 uMeer
X+
BUA y = kx+ 7. Torjga 3HaueHue k paBHoO ...
1
5
-1
+-2
. 7x +3x°
YpaBHeHNe HAK/IOHHOW aCUMIITOTHI rpaduka QyHKIUH ) = 1 uMeeTt
X+
BUA y = kx+ 4. Torjga 3HaueHue k paBHoO ...
1
+3
7
-2
- 3x —4x?
YpaBHeHHe HAK/IOHHOW acCUMOTOTHI rpaduka GyHKIUN ) = — uMeeT
x p—

BUA y = kx+ 7. Torga 3HaueHue k paBHO ...

Tab6yma 5 — Kpurepum oreHKH cOpMHPOBAHHOCTH KOMIIETeHIHI

Ko v HauMeHOBaHWe UHAWKATOPa
JIOCTHKEHUST KOMIIeTeHLIUN
(4acTy KOMIeTeHI1H)

KpuTtepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIeTeHLMM (YaCTHh KOMITeTEeHLIUN)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% ot MakcumMa/IbLHOro bauia

N -1omk-1 Icmonb3yeT 0CHOBHbIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JMUCIUTUINH [1J1s1 PelleHust
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUU C HAIlPAB/IEHHOCTHIO
rpoheCcCUOHATLHOM /IeATeTbHOCTH

CTyzleHT 3HaeT OCHOBHbIE TTIOHSTUS U METO/|bI
b depeHIMATBHOTO UCUMC/IeHUs QYHKLIWN OJHOU
repeMeHHOM, yMeeT pelllaTb OCHOBHbIE THUIIbI 33/la4 U
BBIMO/THsIET He MeHee 50% 00si3aTe/TbHBIX 3aJaHUI
TIPOBEPOUHBIX paboT, MMeeT TpeZicTaBIeHre O
BO3MOXXHOCTSIX MCII0J/Ib30BaHMSI MaTeMaTUueCKOro
anmnapara AudQepeH1anbHOI0 UCUUCIeHUS (PYHKLIUN
O/IHOM TIepeMeHHOM /1JIs1 PellleHts 3a7jad B COOTBETCTBUU
C HarpaB/JIeHHOCThIO NTPO(eCCMOHATBbHOU JesITe/IbHOCTU
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Moaynb 4. UHTerpaibHOe HCUHC/IeHre (DYHKIUM OJHOU MepeMeHHO!
TecTupoBanue

Bblbepume oOuH npasu/bHblIll 6apuaHm omeema
1 3adaHue: TlepeoobpasHas ¢pyHkyuu
MHo)KecTBO nepBoodpasHeix pynkmun f (x)= cos3x umeer Buy ...
3sin3x+ C

- %sin3x+ C
3sinx+ C

+%sin3x+ C

MH0)XeCTBO nepBoodpasHbIx QyHKuyu | (x)= cos6x umeet BU/ ...
sin6bx+ C
6sin6x+ C

+lsin6x+ C
6

- lsin6x+ C
6

MHo)xecTBO nepBooGpasubix Gyrkmun f(x)=sin g HMeeT BU/ ...
2cost+C
2
+-2cos >+ C
2
1 cos > +C
2 2
1 X
——cos—+C
2 2
MHO0)KeCTBO nepBoodpasHbIX GyHKIuH | (x) = sing uMeeT BU/ ...
Scost +C
5
+—5cost +C
5
lcosz +C
5 5

—lcosz +C
5 5
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2 3a0aHue: HeonpedeneHHblll uHme2pan (OCHO8Hble MemooObl UHMe2pupo8aHuUsl)

dt
HNurterpan T \/27 paBeH ...

2f f
+1n‘t+ \/t + 3‘+ C +
ln‘3+ Jit 3‘+ C

t
arctg—=+ C

B

dt
HiaTerpan T 71 paBeH ...

+%arctg%+ C
2J’ J’

1
—arct —+ C
2 g2

.t
arcsin——+ C

\/5 2

x
dx
HNHuTerpan I m paBeH

3 9+x’ +C
N9+x*+C
In(9+x*)+C

1

39+ x°

e
HNuTerpan '[
4+

+C

2x

5 dX paBeH ...

+%m@+éﬁ+c
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3 3a0aHue: Ceolicmea onpedeneHHO20 UHme2pand

0 1 1
Ecu If(x)dx =3wu jf(x)dx =—1, TO MHTerpan J.2f(x)dx paBeH ...
-1 0 -1

4
-8
+4
2
HenyneBas gynkuus y = f(x) sB/iseTca HedeTHol Ha oTpeske [—4; 4]. Torga
4

jf(x)dx PaBeH ...

Z.fo(x)dx

HenyneBas gynkuus y = f(x) siBisieTcs HedeTHoM Ha otpeske [—9; 9]. Torpa
9

If(x)dx paBeH ...

18jf(x)dx

0
9

2.[ f (x)dx
10 1
Iglf(xﬁk
+0
HenyneBas Qpynkums y = f(x) siB/sieTcs HedeTHO# Ha oTpeske [—12; 12].

12
Torpa J f(x)dx paBes ...
-12

+0
1 1
Ezlf(xyh

ZIEf(x)dx

24_[ f (x)dx

0
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4 3a0aHue: BbluucaeHue onpedeseHH020 UHme2panda
1
? e*dx
3HaueHHe OMpe/Ie/IEHHOr0 HHTerpasia T —

PaBHoO ...

1

2
xdx

| 3 PaBHO...

3HauyeHue orpeae/ieHHOro HHTerpa/ia T

2
1 X

_
=
PEICENN

o0

+
l\)l’—‘[\)

=3
NN

3

e
x
3HaueHHUe OMNpe/e/IeHHOr0 HHTerpana I— PaBHO...
! x/1+1Inx

_ o ]

+2

¢ arctg’xdx
3HaueHHe onpe/ie/IeHHOro HHTerpasaa j ——=—— paBHoO ...
X
0
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5 3a0aHue: BbluucaeHue onpedeneHHo20 uHme2pand

T

8
Onpe/e/ieHHbIM UHTErpal I cos4xdx paBeH ...
0

3

e
Omnpe/e/ieHHbIN HHTErpal j dx paBeH ...

1

1

Omnpe/e/ieHHBIM UHTErpal J.xexdx paBeH ...
0

-1
+1
2etl

T

2
Omnpepe/ieHHBIN UHTErPaI _[ XCOS XdX paBeH ...
0
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Bb16epume HeCKO/IbKO nNpaesu/l1bHblX 6APpUdHIMOB omeemad
6 3a0aHue: HecobcmeeHHble UHmMe2pabl
CXOAHIJ.(I/IMI/ICH ABJ/IAITCA HECOOCTBEHHbIe HHTErpa/ibl ...

+o0 5
+ j x2dx (50%)
1

w3
+ I x *dx (50%)

+00 _g
_[x Sdx
1

+o0

2
x 3dx

CXO}Z[HIJ.‘I/IMI/ICH ABJ/IAIOTCA HeCOOCTBeHHbIEe HHTerpaJinl ...

+00 _2
Ix 3dx
1

+ j xdx (50%)
1

+0o0 71
x 3dx
1

+00 3

+ j x 2dx (50%)

1

CXO}Z[HIJ.‘I/IMI/ICH ABJ/IAIOTCA HeCOOCTBeHHbIEe HHTerpa/nl ...

+00 _E
Ix 3dx
1

+0 4

+ [ xdx (50%)
1
+o0 7

+ J x *dx (50%)

+00

1
x *dx

CXoAAIUMUCH SB/ISIIOTCS HECOOCTBeHHbIE€ HHTErPasibl ...

+ j xdx (50%)
1

+o0 71
Ix Sdx

1
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+ j xdx (50%)
1

—+00 71
x 3dx
1

Bblibepume o0uH npasuabHbIll 6apuaHm omeema
7 3a0aHue: I1IpunodiceHus onpedesieHHO20 UHmMe2pana
Ilnomaas ¢purypsl, n300pa’keHHON Ha PUCYHKe, ONpe/e/isAeTCs HHTerpasioMm ...
:y F 3

=

2 y=—x2+2

ORv

AP %

0
T(‘ x*+ 2)dx
-1

2
T(Z- xzyx
0

0

+T(— X2+ l)a’x

1

-
T (x2 - l)ix
-1

ITnomans Gpurypsl, n300pakeHHOH Ha PHCYHKe, ONpe/e/sieTCsl HHTerpaioM ...
Yt y=2x*+1

1 X
0
+7T (2 - 2x° yx
O- 1
T (2x2 - Z)Ix
_31
T (3 - 2x? )rlx
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0
T (2)62 + l)lx
-1

ILnoma/n (GpUrypel, orpaHuyeHHol napadosioii y= 2x- x° u npaAMoii
x+t y= 2, BpluMC/IAETCA C NOMOIIbI0 HHTErpasa ...

T (- X+ x+ 2)7lx
+T(- x*+ 3x- Z)ix
21

T(xz— X- Z)J’x

1

2

T (x2 - 3x+ 2)2’x
1

Ilnomaas purypel, H300pa’keHHON Ha PUCYHKe, ONpeAe/IAeTCs HHTErpasioM ...

b
|
|
-
|
|
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8 3a0aHue: IIpunoxceHus onpedeneHHo20 UHme2pand
IInomaab KpUBO/IMHENHOM Tpanenuu D

I1nomaabL KpUBO/IMHEHOM Tpaneruu D
YV &

\3=4—X

D

2

.
[
"R

IInomagb KpYMBOIMHEMHON Tpanenuu D
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}r.ﬂ

paBHa ...
2e

+1

e

2

MY

ITnomaabr KpYMBO/IMHEHOM Tpaneruu D

yﬂ.
D
4 >

y:xj 0 2 X
paBHa ...
3
1
+4
2

Tab6ymia 6 — Kpurepum oreHK cOpMHPOBAHHOCTH KOMIIETeHIHI

Ko/ 1 HauMeHOBaHWe UHJMKaTOpa
JIOCTHKeHUS] KOMIIeTeHLIMH
(4acTy KOMMeTeHI1K)

Kpurepuu olieHMBaHus1 COOPMUPOBAHHOCTU
KOMIIeTeHIMM (4aCTu KOMITEeTeHI[UN)

COOTBETCTBYET OL|EHKE «3aUTEeHO»
50-100% ot MakcumaabHOro basia

NO-1onk-1 icnosib3yeT OCHOBHBIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JMUCLIATIIVH JIJ1S1 PeIIeHuUsT
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUM C HAIPaB/IEHHOCThIO
rpodecCcroHabHOM /leATeTbHOCTH

CTy/ieHT 3HaeT OCHOBHbIE TIOHSTHSI K METO/[bI
HMHTErpaJbHOr0 UCUMC/IEHHST (DYHKITUM OJHOM
riepeMeHHOM, yMeeT pelllaTh OCHOBHbIE THUIIbI 3a/lau U
BBINOJTHsIET He MeHee 50% 00si3aTe/TbHBIX 3aJaHUIH
MPOBEPOYHBIX paboT, UMeeT Mpe/ICTaBIeHHE O
BO3MOYKHOCTSIX UCTO/Ib30BaHUSI MaTEMAaTUUYECKOTO
anmapara AdddQepeHI[HaibHOT0 UCUUCTeHUS PYHKLINU
O/THOU TiepeMeHHOM /I/IsI PeIleHUs 3a/jau B COOTBETCTBUU
C HarMpaBJ/IeHHOCTBIO MPO(eCCHOHATBHOM [IeSITeTbHOCTH
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Mogayns 5. AuddepeHipanbHoe ucunciaeHue GyHKIIMUA HECKO/IBKUX MepeMeHHbIX
TecTrupoBaHue

Bblbepume o0uH npasuabHbIli 6apuaHm omeema

1 3a0aHue: YacmHble npou3go0HbIe Nep8o2o NOPsOKA YHKUUU 08YX NepeMeHHbIX
YacrHan npon3BogHas GyHKIUH Z = X" cos3) 110 mepeMeHHO¥H Y B TOUKe

M(l; %j paBHa ...

+-3

4
3
0

YacTHas npoussoHas GyHKIUH Z = X sin6y 110 IIepeMeHHOH Y B TOUKe

M(—l; %j paBHa ...

+-3
6
0
3

2 v
YacrHas npou3BoAHasa QyHKIUH » — o 'V 110 IepeMeHHOH X B TOUKe

M(1; 0) paBHa...

0
+2e
82

e

3 o
YacTHaga npou3sBoHAA HKIIUU ~ — »° 7V 110 IepeMeHHOU X B TOUKe
z=e

M(1; 0) paBHa ...
+ 3e
e

2
e

3

2 3a0aHue: ToaHblll dudepeHyuan nepeo2o nopsaoka yHKUUU 08YX hepeMeHHbIX

Ilonnbiii puddepeHiiua nepsoro nopsajgka PyHKMu z = 1n(3x +2 yz) B TOUKe
M(1;2) umeer BHJ ...
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Jpyroy OTBeT

IMonnbiu fud¢epeHnian nepsoro nopsajKa GyHKIUM z = 1n(2x2 +4 y) B TOUKe
M(2;1) umeer Buf ...

2
+—dx+—-d
3T

JIPyTOU OTBET

IMonnbiu fud¢epeHnran nepsoro nopsajgka GyHKIUM z = 1n(3x3 +2 y) B TOYKeE
M(1;1) umeer BHF ...

9 2
+—dx+—d
5T
2 9
—dx+—d
5T
1 1
—dx+—-d
5T
JIPyTOU OTBET

IMonnbik fuddepeHran nepsoro nopsagka GyHKIUU z = ln(x2 +3 yz) B TOYKeE
M(1;3) umeer BHF ...

JPyrou OTBeT

Ykaoicume ceotl gapuaHm omeema
3 3a0aHue: YacmHble npou3800HbIe 8MOP020 NopsA0KA PYHKUUU 08YX hepeMeHHbIX
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2
z
YacTrHas npousBoaHasn 8_2 dyskun z =2xy° —3)°x* + y B Touke
X

M(O; 1) paBHa ...
-6

2
YacTHas npousBoAHas a—j ynxkuum z =3x%y° —Syx+2x B Touke M (l;—l)
X

paBHa ...
6
o’z 5 3
YacTHasi Nnpou3Bo/AHas oD ¢yskgum z =3x"y” —5yx+2x B Touke M (0; 1)
xXoy
paBHa ...
-5

0%z
YacTrHas npousBoaHasn 5_2 dysknun z =2xy° —3yx’> + y B TOuKe
y

M(l;—l) paBHa ...
4

Bblbepume oO0uH npasuabHbIli 6apuaHm omeema
4 3adaHue: I'padueHm yHKYuU 08yX nepemMeHHbIX

I'paguenToM GpyHKIuH z =4x”)° B Touke M (1; 2) SIB/IAETCS BEKTOP ...
+grad z(M)=64i + 48

grad z(M)=48i + 64

grad z(M)=64i + 64

grad z(M)=48i + 48

I pyroy OTBeT

I'paguenToM GpyHKIuH z =2x°y° B Touke M (1; 2) AAIBJIAAETCS BEKTOP ...
grad Z(M) =8i + 24;’

+ grad Z(M) =24i + 8;’

grad z(M)=24i + 24 ]

grad Z(M ) =8i+ 8}

ZpYroy OTBeT

I'paguenTom GpyHKIMH z =4x)° B Touke M (2;1) ABAAETCA BeKTOP ...
+grad z(M)=32i+24;
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grad z(M)=24i + 32
grad z(M)=24i + 24 ]
grad z(M)=32i+32;
APYTr'OH OTBET

I'paguenToM GpyHKIuH z =3x"y B Touke M (2; 1) AIB/IAETCS BEKTOP ...

+grad z(M)=36i +24
grad Z(M) =24i + 36}
grad z(M)=24i + 24
grad z(M)=36i+36
I pyroy OTBeT

Tabuna 7 — Kputepun oneHKH ¢)OpMHPOBAHHOCTH KOMIIETeHIUH

Koz v HaMeHOBaHWe UHAWKATOPa
JIOCTHKEHUS] KOMIIeTeHLIUN
(4acTy KOMIIeTeHI1H)

KpuTtepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIETeHLUU (YaCTHh KOMITeTeHLIUN)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% oT MakCHMaILHOro basia

N-1omk-1 Icmob3yeT 0CHOBHbIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JOUCLIUTUINH [IJIs1 PelleHust
CTaHJAPTHBIX 3ajau B
COOTBETCTBUU C HAIPaB/IEHHOCTHIO
rpoheCcCUOHATLHOM /IeATeTbHOCTH

CTy/ileHT 3HaeT OCHOBHbBIE TIOHSITUSI U METO/IbI
I depeHMATBHOTO UCUMC/IeHUsT QYHKLUY HECKOJIBKUX
repeMeHHbIX, yMeeT pelllaTh OCHOBHbBIE TUTIBI 33/ja4 U
BBITIOJTHSIET He MeHee 50% 00s13aTe/TbHbIX 3aZ[aHHAM
MIPOBEPOYHBIX paboT, UMeeT TpeZiCTaBIeHHE O
BO3MOXXHOCTSIX MCI0J/Ib30BaHKSI MaTeMaTUueCKOro
anmapara AuddepeHI[HanbHOT0 UCUUCTeHUS PYHKLINU
HEeCKOJIbKUX TepeMeHHbIX [I/isl pellieHus 3a/jau B
COOTBETCTBUM C HArlpaB/IeHHOCTHIO MPodecCuoHaIbHOU
JlesiTeNIbHOCTH

Mojaynb 6. UuTerpanibHoe ucuucaeHne PyHKIUM HeCKO/IbKHUX NMepeMeHHbIX

Ykadscume ceoll eapuaHm omeema

TecTupoBaHue

1 3a0aHue: /IsoliHOU uHmez2pan

JIBoiiHOM MHTerpan .g 4xydxdy 1ne o6nacrs unterpuposanus D 3aana

HepaBeHcTBamu 1<x<2, 0<y<3 pagen...

27

2
JIBOITHOM MHTerpaJI ” 6x"ydxdy rne onacrs urTerpupoBanus D 3a5aHa

D

HepaBencTBamu 1< x<3, 0<y <1 pagen...

26

50




2
JIBoiiHOM MHTerpasI ﬂ 3xy*dxdy pne o6macrb urTerpuposanus D 3agaHa
D

HepasencrBamu 0<x<1, 0<y <2 pagen ...
4

JIBOMHOM MHTErpasi IDI (x Ty )dxdy , T/ie 00/1acTh MHTerpupoBanusi D 3ajaHa

HepaBencrBamu 0<x <1, 0<y <1 pagen ...
1

Bblibepume o0uH npasuabHbIll 6apuaHm omeema
2 3a0aHue: /[goliHOl UHMe2pas
Oo6sacTb D n3o0pakeHa Ha PUCYHKe

Torpa ABOMHON UHTErpasl ﬂ f (x, y)dxdy MO)KHO Mpe/JCTaBUTh KaK MOBTOPHBIN
D

HHTerpa Bujd ...

[dx 3{ f(x, )y
+[dx 4} fx, )y
[dx | f(x.y)dy
[dx[ f(x,y)dy

O6sacTb D n3o0pa)keHa Ha PUCYHKe

Torpa ABOMHON MHTErpasl ﬂ f (x, y)dxdy MOJKHO Mpe/CTaBUTh KaK MOBTOPHBIN
D

HHTerpa Bujd ...
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3 2[173

+[de [ fx,p)dy
ax] £ (x.y)dy
Jax ] f(ey)dy

3x+2

id’“ [ x5y

O6s1acTh D n300pakeHa Ha PUCYHKeE

Toraa JBOMHOM MHTErpasl H f (x, y)dxdy MO>KHO NMpPe/CTaBUTh KaK MOBTOPHbIN
D

HHTerpa/ Bujad ...
Y

2 2
Idyjf(x,y)dx
0 0

2 4
jdyjf(x,y)dx
0 0
s 3
jdyjf(x,y)dx
0 0

2 2y

+Idy J- f(x,y)dx

0 0

Oo6sactb D n3o0pakeHa Ha PUCYHKe

Toraa JBOMHOU MHTeErpasl H f (x, y)dxdy MO>KHO NpeJCTaBUTh KaK MOBTOPHbIN
D

HHTEerpas BUja ...
4

[dx | f(x.y)dy
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Ykaowcume ceoli eapuaHm omgema
3 3a0aHue: KpugoauHeliHble uHme2pa/ibl 1 poda

KpuBo/iMHeMHbIA UHTErpPaJl %_[@x + y)dl , rae L — oTpe3ok npsimont y =2x,
L

xe [0; 2], paBeH ...
8

KpuBo/iMHeMHbIA UHTErpPaJl ﬁ_[xydl , rae L — oTpe3ok npsimont y =—-3x + 3,
L

xXe [O; 1], pPaBeH ...
1

KpuBo/lMHEeMHBIA MHTErpPaJI j3xdl , TAe L — pyra mapa6ossr y =0,5x7,
L

coeUHSIONIAsI TOUYKHU O(O; O) u A(\/g; 1,5), paBeH ...
7
KpuBo/iMHeMHbIA UHTETrpaJl ﬁ _[ xy*dl, rpe L — oTpe3ok mpsiMoii y =3x,
L

Xe [0; \/5], PaBeH ...
9

4 3a0aHue: KpugoauHeliHble uHme2pa/ibl 2 podd

KpuBo/iMHeMHbIA UHTErpaJl I( Y- l)dx + xdy, rpe L — oTpe30K NpsiMoii,
L

coepunsiomeii Touku A(0;1) u B(2;5), paBen ...
8

KpuBo/iMHeMHbIA UHTErpaJl j(2x + y)dx + xdy, rje L — oTpe30K NpsiMoii,

L
coepunsmomeii Touku A(—1;3) u B(l;-1), paBes ...
2
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Kpuso/mueiinpiii unrerpan [ y’dx+(xy— y)dy, rpe L — pyra napaGoisI
L

y? = 4x, coequnsmomasn Touku O(0;0) u A(l;2), paseH ...
1

KpuBo/iMHeMHbIA UHTErpaJl I3xydx+ (x + y)dy, rae L — orpe3ok npsimon,
L
coepunsomeii Touku O(0;0) u A(1;1), paBeH ...
2

Tabuna 8 — Kpurepun onjeHKu ¢)opMHPOBAHHOCTH KOMIIETeHIIUH

Kputepuu ouieHrBaHus cOpMUPOBAHHOCTH

Ko/ 1 HauMeHOBaHWe UHMKaTopa
KOMIETeHLUU (YaCTHh KOMITeTeHLIUN)

AOCTHXXeHHS KOMIIeTeHIINH

COOTBETCTBYET OL|eHKe «3aUTeHO»
(4acTy KOMIIeTeHI1H)

50-100% oT MakCHMaILHOro basia

CTy,ILEHT 3HAe€T OCHOBHBIE ITOHATHA U METObI
HWHTErpajbHOro MCUMUC/I€HUA qJYHKL[I/II/I HEeCKOJIbKHUX

NJ-1onk-1 Mcnonp3yer oCHOBHBIE repeMeHHbIX, YMeeT pellaTh OCHOBHbIE THIIbI 3a/ja4 1
3aKOHbI eCTeCTBEHHOHAaYYHbIX BBITIOJTHSIeT He MeHee 50% 00si3aTe/TbHbIX 3a/laHUN
JOVCLIUIIVH JIJIS1 peLleHust MIPOBEPOYHBIX paboT, UMeeT Tpe/ICTaBIeHHE O

CTaHJApPTHBIX 3ajau B BO3MOJKHOCTSIX UCIO/Ib30BaHUsI MaTeMaTH4yeCcKoro
COOTBETCTBUM C HAllpaB/IeHHOCTBIO anrapara UHTerpajbHOr0 UCUMCIeHUs] PYHKLIMU
npodecCHOHaIbHOM [1esiTe/TbHOCTU HEeCKOJIbKMX NTlepeMeHHBbIX [JIs1 PellleHusI 3a/au B

COOTBeTCTBUM C HAaIpaB/IeHHOCTBIO PO(eCCHOHATBHOU
JesITeJIbHOCTH

Mojaynb 7. 3/ieMeHThbI TeopuM (PyHKIUM KOMILJIEKCHOU MepeMeHHOM
TecTupoBaHue

Bblbepume o0uH npasuabHbIll 6apuaHm omeema
1 3a0aHue: Komn/iekcHble Uucaa: OCHO8Hble NOHAMuS, (hopMbl 3anucu
Mojay/ib KOMIUIEKCHOTO YHc/ia 8+ 6/ paBeH...
14

27
2
+10

Mopaynb KoMiieKcHOro uncia 5+ 12i paBeH...
+13

17

-7

7

Mopay/ib KOMIIJIEKCHOT0 YHC/Ia Z =2+ 2\/§i PaBeH ...
+4

54



NG
43
2+243

Mopaynb KOMIIJIEKCHOT0 unciaa —I
+3

NG
&

-1

—\/gi paBeH ...

2 3a0aHue: KomniekcHble Uucad: OCHOBHble NOHAMUS, hOpMbl 3anucu

Y craHoBuTe COOTBETCTBHE MEeXAy

KOMIIVIEKCHBIM YHUC/IOM M €10 MOAYJ/IEM

1.- 3+ 4i 1
2. B3+ 3. 3 (25%)
3.- 1- \/8i 7
4.5- 12 4.13 (25%)
1.5 (25%)
2.2 (25%)
Y cTraHoBUTE COOTBETCTBHE MeEX1y KOMIVIEKCHBIM YHC/IOM U €ro apryMmeHToM
L1+ Tr
2. 7 (333%)
2. 1- i 3
: 3. Tﬂ (33,3%)
3.- 1+1 T
2
1. 2 (33,3%)
4
YcraHoBuTe COOTBETCTBUE MeX1y KOMIVIEKCHBIM YHC/IOM U €ro apryMmeHToM
1.3- i 27

3.5 (33,3%)

N

B+

0. % (33,3%)

W

N PN EY

i
6

11
1. Tﬂ (33,3%)

Y craHoBuTe COOTBETCTBHE MeXay

KOMII/IEKCHBIM YHUC/IOM M €r0 dpryMmeHTOM
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1\3+i 4
3
2.-\3+i 1. % (33,3%)
3 5
3-1- V3 0. ?” (33,3%)
5
3, ?” (33,3%)

Bblbepume oOuH npasu/bHblIll 6apuaHm omeema
3 3adaHue: Onepayuu HaA0 KOMNAEKCHbIMU YUCAAMU

MHMMAas Y4acTh KOMILIEKCHOTo yucia z = (2 + i)2 paBHa ...

4i

+4

1

I

JleficTBUTe/IbHAS YACTh KOMILIEKCHOTO YHcIa z = (2 + i )2 paBHa ...
+3

4

5)
I

2
< T .. 7T
'Z[EI/ICTBI/ITEJIBHEIH YdCTbhb KOMIUVIEKCHOI'oO UYudjia zZ = (COSE + lSll’l—j PaBHA ...
T
COS—
3

T
cos' =
3

cos44—7[
3

4
+cos—
3

2
T .. T
MHHMas 4acTh KOMIUVIEKCHOI0 YHUC/IA Z = (COS— +1 Sll’l—j PdBHA ...
. T
S1in—
3

. 4T
sin” —
3
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sin” —

. 4r
+sin—
3

4 3a0aHue: Onepayuu HA0 KOMNJAEKCHbIMU YUCAAMU

PenieHueM ypaBHeHUs (1 + 3i)z —i+2=0 ABAsAeTCA KOMIUIEKCHOE YUCJIO ...

1+7i

8
-5+7i

10
1+7i
+

10
-1-7i
8

Pemrennem ypaBHeHust (3 —i)z+2i—

11-3i
8
7-3i
10
11-3i
+
10
7-3i
8

Pemrennem ypaBHenus (2+i)z +3i—

7-8i
3
7-8i
5
1-8i
+
5
1-8i
3

3 =0 aB/IgeTCA KOMILICKCHOE YHCJIO ...

2 =0 aAB/JAsAeTCA KOMILICKCHOE YHC/IO ...

Pemrennem ypaBHeHusi (2—3i)z +i—2=0 sBISeTCs KOMIIEKCHOE YHCIIO ...

~7+4i
5

—1-4i
5
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T+ 4i
+

13
1-4§
13

5 3a0aHue: DyHKYUA KOMNIEKCHO20 NePeMEeHHO20: OCHOBHbIE NOHAMUS
3Hauenue pyHKIUU | (z): z> —8i BTOUKe z, =1—i paBHO ...
2-10
—9i
2-9i
+—10i

3nauenue dpynkun f(z)=—z> —3i B Touke z, =1— 2/ paBHO ...
31

—5+i

5—1i

+3+1

3nauenue Gynkpun f(z)=4z’ +5i B Touke z, = —2i PaBHO ...

21

1L
+—-16+5i
16+5i

3nauenue dpynkun f(z)=z" —9i B Touke z, =2 —i PaBHO ...

5-1L
3-11
5-13i
+3-13i

7 3a0aHue: TucddepeHuyuposaHue hyHKUUU KOMNIEKCHOU hepeMeHHOU

Ecm f (Z) =5z° —i, Toraa 3HauyeHHe NPOM3BOJHON 3Tol (QYHKIMHM B TOYKe
z, =2 —1 paBHO ...

2—1

20—-1i

+20-10;

2-10i

Ecm f (z)=4z2 —1, TOrja 3HaueHHe MPOU3BOAHON 3TOH (YHKLIHH B TOUYKe
z, =1+ 5i paBHo ...

1+40:
8+ 51
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1+ 5
+8+ 400

Ecm f (2)2422 —10i{, Toraa 3HaueHue MPOU3BOJHOM 3TOHM (PyHKIHH B TOUKe
z, =1-3i paBHO ...

1-3i
8—3i
+8—24i
1-24i

Ecm f (Z):6z2 —i, TOrja 3HaueHHe MPOU3BOJHOH 3TOH (PYHKIUM B TOUKe
z, =1+ 2i paBHo ...

12+ 20
1+ 24
1+2i
+12+24i

Tab6mua 9 — Kpurepum oreHKH cOpMHPOBAHHOCTH KOMIIETeHIHI
KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH
KOMIeTeHIUM (UaCTH KOMITeTeHLINN)
COOTBETCTBYET OL|eHKe «3aUTeHO»
50-100% oT MakcuMasibHOTO Oasia
CTy/leHT 3HaeT OCHOBHbIE TIOHSATUSI U METO/IbI TEOPUHU
GyHKIMI KOMI/IEKCHOM IepeMeHHOM, YMeeT peliaTh
OCHOBHbI€ THIIbI 3a71a4 U BBINOJIHsSET He MeHee 50%
00s13aTe/TbHBIX 3aZIaHUK TTPOBEPOUHBIX paboOT, UMeeT
Tipe/iCTaB/IeHe O BO3MOKHOCTSIX UCIIOTb30BaHUS
MaTemMaTUuecKOoro afrapaTa Teopud pyHKUWH
KOMIIJIeKCHOM TIepeMeHHOM [I/1s peliieHus 3a/iau B
COOTBETCTBUM C HalpPaB/IeHHOCTHIO MPOdeCcCroHaTbHOM
JlesiTeNIbHOCTH

Koj 1 HauMeHOBaHMe UHWKAaTOpa
JIOCTHKEHUS] KOMIeTeHLIMH
(4acTy KOMMeTeHL|K)

N/-1onk-1 Yicrionb3yeT OCHOBHBIE
3aKOHBI eCTeCTBeHHOHAYYHBIX
JVCLIATIIAH JIJ151 pellieHust
CTaH/IapTHBIX 3a/au B
COOTBETCTBUM C HAllpaB/IeHHOCThIO
npodeCCOHATBHOM JieaTeTbHOCTH

Mogayns 8. IuddepeHipanbHbie ypaBHEHUS
TecTupoBaHue

Bblbepume HeCK0/bKO Npagu/ibHbIX 8APUAHMO8 omeemd
1 3a0danue: Tunbl duggepeHyuaabHbIX yPasHeHUl
Cpeau nepeuncyieHHBIX fu()depeHIHaTIbHBIX YPABHEHHH YPaBHEHUSIMHU
MEePBOro NOpsAAKa AB/JIAIOTCA ...
+2x°y¥- >+ 3y- 11= 0 (50 %)
2

2x%+ xyd—y+ 11=0

X dx
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dzy dy 2
— - 2x—+ y°=
ya’x2 dx yoy
s E L E 0 Gy
dx ydy ( 6)

Cpeau nepeuncyieHHbIX fU( ¢ epeHIUaTbHBIX YPaBHeHH ypPaBHEHUSIMU
NepBOro NopsajKa iBJIAITCA ...

X + y—- 2xy° = 8x
dx? ydx 4
d’y dy
+9y—+xy=0
ya’x2 ydx 4

+xX°y¥+ 4x’y- 3x+ 1= 0 (50 %)
dz dz
+xy—+ 5x’y—= 0 (50 %
ydx ydy ( 0)

Cpeau nepeuncieHHbIX fJU((epeHaIbHBIX yPABHEHUH YPaBHEHUAMH
BTOPOro0 NopsijKa siBJIII0TCA ...

X'y¥- Sxp’+ x- y=0

x2%+ 3y%=0
dx dy
d’y . dy
+x? - 2y—=- xy=x (50 %
* dx? ydx = )
2
+x2d—);— xy2ﬂ+ 4xy= 0 (50 %)
dx dx

Cpeau nepeuncieHHbIX U (epeHaIbHBIX YyPAaBHEHUH YPaBHEHUAMM

BTOPOro nmopajka sAAiBJAATCA ...

dx dy
X’y 2y- 15x+3=10
2

+xyd a y%_{_ 3y=Tx (50 %)
X

d*
2
sy a0 4, 125= 0 (50 %)
dx dx

Ykaowcume ceoli eapuaHm omgema
2 3a0aHue: /lugpdepeHyudaabHble YpagHeHUsl Nep8o20 NOPsOKd

Ecmn Y(x) — pemenue ypasuenus )’ =e'”, yi0B/IeTBOPSAIOLIEe yCI0BHIO

¥(0)=0, Torga y(4) pasHo ...
4
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Ecnun y(x) — pellleHHe ypaBHeHus )’ = Ll’ Y/AOBJIETBOPsIIOILiee YC/IOBUIO

¥(2)=1, Torpa y(1) paeno ...
0

Ecmu y(x) — pelenne ypaaenusi ' = C0s2X ), y0B/IeTBOPSIOIIee yCIOBHIO
»(0)=1, Torga y(37) paeno ...
1

, y—1
Eciu y(X) — pelnenne ypapHeHus )’ = y—, y/IOB/IETBOPSIOIIiee YC/IOBHIO
X

¥(2)=3, Torpa y(1) pano ...
2

3 3a0aHue: /lugpdepeHuudanbHble YpagHeHUs Nepeo20 NOPSOKd

Y cTaHoBHTE COOTBeTCTBHE MeXXAY Au(depeHMa/TbHBIMHM YPABHEHUSIMH M X
o0IMMH MHTEerpajiaMu.

1. y-8x"y=0 3. In|y|=3x"+C (33,3%)

2. y'=6x’y=0 In|y|=6x"+C

3. Y =6xy 2. In|y|=x°"+C (33,3%)
1. In|y|=x"+C (33,3%)

Y cranoBure cooTBeTcTBUE MeXAY AU depeHMaTbHBIMU YPABHEHUSAMH M UX
00IIMMHU HHTEerpa/iaMH.

I 8 —
L. y-9%y=0 3, ln|y|:%x2+C (33,3%)
2. Y/ =Tx'y=0 In|y|=7x"+C
3.y =Txy 2. In|y|=x"+C (33,3%)
1. In|y|=x"+C (33,3%)

Y cTraHoBHTE COOTBeTCTBHE MEeXXAY Au(depeHMa/TbHBIMHE YPABHEHUSIMH M X
00IMMHU HHTEerpa/iaMH.

I 10 —
L y-llx"y=0 3. ln|y|:%x2+C (33,3%)
2. y'=3x’y=0 In|y|=3x*+C
3. y'=3xy 2. In|y|=x"+C (33,3%)
1. In|y|=x"+C (33,3%)
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YcraHoBuTe cooTBeTCTBHE MeX/y AU epeHIIaTIbHBIME YPAaBHEHUSIMU U UX

00IIMMHU HHTerpaiaMH.

1. y'—6x’y=0 3. In|y|=2x" +C (33,3%)

2. V' —4x’y=0 In|y|=4x"+C

3. y' =4xy 2. ln‘y‘:x4+C (33,3%)
1. In|y|=x"+C (33,3%)

4 3a0aHue: JIuHetiHble 00HOPOOHbIe OuddepeHUUd/IbHbIe YPABHEHUS1 8MOp020 NOPSAOKA C

NoCMoOsIHHbIMU Ko3dduyueHmamu

Y cranoBure cooTBeTrcTBUE MeXAY AU depeHIMaTbHBIM YPAaBHEHHEM H ero

XapaKTepUCTUHYeCKUM YPaBHEHUEM:

1.4y"+3y'=2y=0

3. 4k*> + k=0 (33,3%)

2.4y"+3y'=0 4k* +3=0
3.4y"+y'=0 2. 4k* +3k =0 (33,3%)
k* +2k=0

1. 4k* +3k—2=0 (33,3%)

Y cranoBure cooTBeTcTBUE MeXAY AU epeHMaTBHBIM YPaBHEHHEM H €ro

XdPAKTePUCTUYE€CKUM YPABHEHHUEM!

1.4y"-3y'=2y=0

2. 4k* —3k =0 (33,3%)

2.4y"-3y"=0

—3k*+4=0

3.-3y"+4y'=0

4k* k=0

1. 4k* =3k —2=0 (33,3%)

3. —3k* + 4k =0 (33,3%)

Y cranoBure cooTBeTcTBUE MeXAY AU depeHIMaTbHBIM YPAaBHEHHEM H €ro

XapaKTepUCTUYeCKUM YPaBHEHUEM:

1.8y"+7y'—6y=0

2. 8k + 7k =0 (33,3%)

2.8y"+7y'=0 8k —6=0
3.8y"—6y'=0 3. 8k* — 6k =0 (33,3%)
Tk* —6k=0

1. 8k* +7k —6=0 (33,3%)

XdPAKTEePUCTUYECCKUM YPABHEHHUEM!

Y cranoBure cooTBeTcTBUE MeXAY AU depeHIMaTBHBIM YPaBHEHHEM H €ro

1.9y"+6y' =2y =0 6k* —2k=0
2.9y"=2y'=0 2. 9k — 2k =0 (33,3%)
3.9y"+6)' =0 9%*—-2=0

3. 9k + 6k =0 (33,3%)

1. 9k* + 6k —2 =0 (33,3%)
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5 3a0aHue: JIuHeliHble He0OOHOPOOHble JudbdepeHuuaibHble YpagHeHUs 8Mmop0o20 NOPAOKd
C NOCMOSAHHbIMU KO3 duyueHmamu

Y cTraHoBuTe COOTBeTCTBHE MeXXAY Au(depeHHa/TLHBIM yPaBHEHHEM U 001I[UM
BH/IOM €ro YaCTHOI'0 pelieHus:

1 V¥ 3y 3y= 4+ 4x 2. Y Osamoe = (CoF CXIX 33 39/
W+ 3yy= 4+ = ’

2. vy 3yy_ 4+ 4x 3. y(x)qacmHoe (CO * Clx)x (33,3%)

3. yyl_ 2: 2+ 4x y(x)qacmnoe - CO + Clxz

1. y(x)qacml-t()e - CO + Clx (33,3%)
y (x)qacmn()e - Cox

Y craHoBuTe COOTBeTCTBHE MeXAY AU depeHaIbHBIM yPaBHEHHEM H 00 LM
BH/IOM €ro YaCTHOr'0 pelleHusl:

1. V¥ Syyrdy= 5+ 4x L y(x), = C,+ Cx (33,3%)
o V¥t 5y=4+5x 2. V) o = (Co T Cx)x (33,3%)
3. yg,- 2: 2+ SX y(‘x)qacmnoe B CO + Clxz

y(x)qacmﬂ()e - C()x
_ 2
3. y(x)qacml-loe = (G, + Cx)x (33,3%)

Y cTraHoBuTE COOTBeTCTBHE MeXAY Au( depeHIHA/TEHBIM YPABHEHHEM H 001I[UM
BH/IOM €ro YaCTHOr'0 pelleHus:

- - _ 2 _ 2
1. J/W- 4yy+ 3y— 1+ 4X+ 3X 2 y(x)qacmuoe o (C0+ qx+ sz )x (33,3%)

5 V¥ 4y¥= 1+ dx+ 3x° 3. YO e = (C,+ Cx+ G ) 33%)
3 V¥ 2= 3+ 4x+3x° Y@, = ot G

V) e = (Cox O
1Y), = Cot Cxt O

(33,3%)

Y craHoBuTe COOTBeTCTBHE MeXAY AU depeHIaTbHBIM YPAaBHEHHEM H 00 MM
BHU/IOM €ro YaCTHOTO pellieHus:

— » — 5 _ 2\..2
1 V25 2y =5+ 5x 207 | o y(x),,,,,,., = (Gt Gt G ) (33,3%)

o Y¥+ 2p¥= 5+ 5x+ 2x° Y e = Cox+ G
- A 2 — 2
3. yy' 2=3+5x+ 2x 2. y(x)qacmnoe - (CO + C1x+ sz )x (33,3%)

y(x)'tacmnoe - (CO'X + C1x2 )x
1. y(x)'tacmnoe - C'0 + Clx + C2X2

(33,3%)
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Bblbepume o0uH npasuabHbIll 6apuaHm omeema
6 3a0aHue: /TuddepeHuuaibHble ypagHeHusl, 00nycKarwue NoOHUMNCeHUe nopsoKa

O6uiee pemrenue AudepeHIMaILHOr0 ypaBHeHust )" = ¢ + 5 UMeeT BHJ ...

I s 5o
ty=—e"+—x"+Cx+C
Y 9 ) 1 2

y:§e3x+5x+C

y=e*+x*+Cx+C,

O6mee pemenne quddepeHuanLHOr0 ypaBHeHuss ) = X +3 uMeert BHJ, ...

+y:Lx“+lx3+gxz+(]2x+c3
24 2 2
y=x"+x+Cx*+Cx+C,
y:Lx4+lx3+C
24 2

y:ix“+lx3+gx2+CZx+C3
24 6 2

O6mee pemenne quddepeHnuanLHOro ypapaenus ) =12x + 8 umeer Bup, ...
1 4

y=—x'+-x+C
2 3

y:ix“+lx3+£x2+C2x+C3
24 2

4 3 2
y=x+x +Cx +Cx+C,

+y:lx4+ﬂx3+£xz+(?2x+(?3
2 3 2

O6mee pemenne auddepennuanLHOro ypapHenus V" = cos7X uMeer BHUJ, ...

|
y=———sin7x+C

343
|

+y= ——sm7x+gx2 +Cx+C,

343 2

. C
y= —sm7x+?x +Cx+C,

y :Lsin7x+gx2 +Cx+C,
343 2
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Tabauna 10 — Kpurepuu oneHKH c)OpMHPOBAHHOCTH KOMITETEHIHH

Kpurtepuu otieHuBaHUs ChOPMUPOBAHHOCTU

Kop v HaMeHOBaHMe UHAMKATOpa
KOMIMETeHLUM (YaCTHh KOMITeTEHLIUN)

JOCTH)KeHHMs KOMIIeTeHI1K

COOTBETCTBYET OL|eHKe «3aUTeHO»
(4acTy KOMIeTeHI1K)

50-100% ot MakCHMaILHOro basia

CTy/IeHT 3HaeT OCHOBHbIE TIOHSITUSI U METO/IbI PellieHus
nvddepeHIManbHBIX YpaBHEHUM, yMeeT pelliaTh
OCHOBHbI€ THIIbI 3371a4 U BBINOJIHSeT He MeHee 50%
00s13aTe/TbHBIX 3aZIaHUM TTPOBEPOUHBIX paboT, UMeeT
Tipe/iCTaB/IeHe 0 BO3MOKHOCTSIX UCTIO/Tb30BaHUSI
MaTeMaTUUeCKOro arirapaTa peLieHus
muddepeHIMaNTBEHBIX YpaBHEHUH /IJ1s1 pellieHus 3a/iau B
COOTBETCTBUM C HalpaB/IeHHOCTbIO MpodeCcCroHanbHOU
JlesiTelTIbHOCTH

N/-1onk-1 Vicrionb3yeT OCHOBHbIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JVCLIUIIMH J1J151 peLleHust
CTaHJapTHBIX 3a/ay B
COOTBETCTBUM C HAIpPaB/IeHHOCTHIO
ripodecCOHa/IbLHOM JesiTeTbHOCTU

Mopyns 9. luckperHasa MaTeMaTUKa
TecTupoBaHue

1 3a0aHue: DnemeHmbl meopuu MHOXCeCms

JlaHbl MHOXecTBa A, B, C. YcraHoBUTe COOTBETCTBHE MEXAY HUMHU U
MHO)XeCTBaMH, 3a/JaHHbIMH Ilepeyuc/ieHieM 3/IEeMeHTOB:

1. A={xe R:x{x* —4x+3)=0} 3. {2} (33,3%)
2. B:{er:(x2 —4Xx2 —5):0} {092}
3. C={xe N:xxparuo 2, x €[0;3] } {_\/g,_z,z’\/g}

1. {0,1,3} (33,3%)

2.{-2,2} (33,3%)

JaHbl MHOXecTBa A, B, C. YcraHOBUTEe COOTBETCTBHE MEXAY HUMHU U
MHO)XeCTBaMH, 3a/ilaHHbIMM MepeYyuC/J1eHueM 3/1eMeHTOB:

1. A={xeZ:x(2x> = 5x+2)=0} £3,-43,43,3
2. B= {er:(x2 —9Xx2 —3)=0} 1. {092} (33.3%)
3. C={xe N:xxparuo 3, xe[2;6]} 2. {-3,3} (33,3%)

3. 3,6} (33,3%)
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JaHbl MHOXecTBa A, B, C. YcTaHOBUTE COOTBETCTBHE MEXAY HUMHU U
MHO)XeCTBaMH, 3aJJaHHbIMH Iepevyuc/ieHHeM 3/IEMeHTOB:

1. A={reZ:x3x* — 4x +1)=0) 2.{-3,-1,1,3} (33,3%)
2. B={reN:(x* —9)x> —1)=0} {01 2}
'3
3. C={xe N :x- nemarens 6} {1,3}

1. {0,1} (33,3%)

3. {1,2,3,6} (33,3%)

JlaHbl MHOXecTBa A, B, C. YcraHOoBUTe COOTBETCTBHE MEXAY HUMHU U
MHO)XeCTBaMH, 3aJJaHHbIMH Ilepeyuc/ieHieM 3/IeMeHTOB:

1. A={re N:x{x* - 5x+6)=0] {2.3}
2. B={rez:(x* —1)x* -10)=0] 2. {-1,1} (33.3%)
3. C={xe N:x- nemrens 4} 3. {,2,4} (33,3%)

10,-1,1.10f

1. {0,2,3} (33,3%)

Bblbepume oO0uH npasuabHbIll 6ApuaHm omeema
2 3adaHue: D/eMeHmbl MAMeMamuyeckol J102UKU
JI0>KHBIM BBICKa3bIBaHUEM SIB/ISIETCS ...
YpaBHeHue x>+ 6= 0 He UMeeT JAeHCTBUTE/IbHBIX KOPHEH.
[IpsIMOYTO/IBHUK — YaCTHBIN C/Iy4au rapasuie/iorpaMmma.
CyleCTBYIOT TOJIOKUTE/IbHbIE UPPAL[MOHAIbHbIE YUCIIA.

+4/1100 < 33

JI0>KHBIM BBICKa3bIBaHUEM SIB/ISIETCS ...

CyleCTBYIOT OTpHULIaTe/IbHbIE HATypaJIbHbIE YMC/IA.
YpaBHenue x>+ 16= 0 He UMeeT [JelCTBUTE/ILHBIX KOPHEH.
[Tapannenorpamm sIBASIETCS YETHIPEXYTOJIbHUKOM.

+4/1800 < 42

Bbicka3biBaHue: «EC/M CTyeHT He 3aHUMAaeTCsl, TO OH He CJJAaCT IK3aMeH»,
MOXXeT OBITH 3aITHCAaHO JIOrHuUecKou Gopmyioii ...

66



tA>B

A<>B
Ao B

A—B

3 3a0aHue: DaemeHmbl meopuu 2pagos

HeopuenTrpoBaHHbIe rpa¢bl MMEIOT MHO)KECTBO BepLINH {A, B,C, D}.
MHo)xecTBa ux pedep 3a/jaHbl OTHOIIIEHHEM MHIM/IEHTHOCTH: Ka)K/0e pedpo
Ipe/CTaB/IeHO Kak napa BepmuH. [locTtaBbTe B COOTBETCTBHE Ka)K/|0MY rpady ero

rpaduyeckoe n300pakeHue:

1. {(B,D),(B,C),(C,D)}

P (33,3%)
A ]B'
i

P (33,3%)

2.{(4,D),(B,C),(C,D)}

3. {(4,D),(B,C),(C,D),(B,B)}

1
X

(33,3%)

HeopueHTupoBaHHbIe rpa¢bl HIMEIOT MHO)KeCTBO BepPLIUH {A, B,C D}.
MHo>xecTBa X pedep 3a/jaHbl 0THOIIIeHHEM HHI[UJEHTHOCTH: KaXK/ioe pedpo
MpeACTaB/IeHO KakK napa BepiuuH. [loctaBbTe B COOTBeTCTBHE KaXKAOMY rpady ero

rpaduyeckoe n300pakeHue:
1. {(4,D),(B,C),(C,D)} A: :B
1 P (33,3%)
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2. {(4,B),(4,C),(C,D)} AI><B

3. {(4,C),(B,C),(C,D),(B,B)} AEB

(33 3%)

.

(33,3%)
X
C D

HeopueHTupoBaHHbIe rpadbl UMEIOT MHO)KECTBO BepIIIHH {A, B, C, D}.

MHo>xecTBa X pedep 3a/jJaHbl OTHOIIEHHEM HHI[UJEHTHOCTH: KaXKioe pedpo
Npe/CcTaB/IeHO KaK napa BepiiuH. IlocraBbTe B cOOTBeTCTBUE KaXK/j0MYy rpady ero
rpaduyeckoe n300pakeHune:

1. {(4,D),(4,C),(C,D),(B,D)} Amg

P (33,3%)

2. {(4,B),(4,C),(B,C),(4,D)} AMB

e

3. {(4,D),(4,C),(C,D),(B,B)} AR

(33 3%)

A[ BO
3. c

P (333%)

A]ZF
o D
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HeopueHTUupoBaHHbIe rpad)bl UMEIOT MHO)KECTBO BepILIHH {A, B, C, D}.
MHo>xecTBa X pedep 3a/JaHbI OTHOIIIeHHEM HHI[UeHTHOCTH: KaXKoe pedpo
Mpe/CTaB/IeHO KaK napa BepiuH. IlocraBbTe B COOTBeTCTBUE KaXK/joMy rpady ero
rpaduueckoe n3o0pakeHue:

1. {(4,B),(B,C),(4,D),(B,D)} A B
Z D
2.{(4,B),(4,C),(B,B),(C,D)} AW

3. {(4,D),(B,C),(C,D),(B,B)} D
A

5 (33,3%)
A
2.5 P (333%)
X
3. P (333%)

Ykaowcume ceoll eapuaHm omgema
4 3a0aHue: DaemMeHmbl KOMOUHAMOPUKU

Yuc1o cnocof0B MOCTaBUTH 5 Ue/I0BEK B 0Uepeib PaBHO ...
120

Yucsio cnoco6oB BbIOpaTh U3 rpynnbl B 20 CTYyAeHTOB CTAPOCTy U 3aMeCTHTeJIsl

PaBHO ...
380

Yucio Tpex3HaAYHbIX UK Ce/l, KOTOPbIe MO)XXHO COCTaBUTh U3 MATH KapToueK C
mudpamu 1, 2, 5, 7, 8, paBHo ...
60

B KopoOke 12 nBeTHBIX KapaHjaieid. Yuc/10 cnoco00B BbIOpATh JBa U3 HUX

PaBHoO ...
66
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Tabauna 11 — Kputepuu oneHKH c)OPMHPOBAHHOCTH KOMITETEHIHH

Koz v HauMeHOBaHUe UHAMKATOPa
JIOCTVKeHUS] KOMIIeTeHLIUH
(4acTy KOMIeTeHI1K)

Kputepuu ouieHrBaHus c)OpMUPOBAHHOCTH
KOMIMETeHLUM (YaCTHh KOMITeTEHLIUN)

COOTBETCTBYET OLIEHKEe «3auTeHO»
50-100% ot MakCHMaILHOro basia

N-1onk-1 Mcrosib3yeT OCHOBHbIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JUCLIATUTAH JIJ1S1 pellieHust
CTaH[AapPTHBIX 3ajjay B
COOTBETCTBUM C HAIpPaB/IeHHOCTHIO
rpodecCcroHa/bHOM /leATeTbHOCTH

CTyZieHT 3HaeT OCHOBHbIE MMOHATHS U MEeTO/bl JUCKPETHOM
MaTeMaTHKH, yMeeT pellaTb OCHOBHbIE THUIIbI 33/ia4 U
BBINOJTHSIET He MeHee 50% 00si3aTe/TbHBIX 3aJaHUI
MIPOBEPOUHBIX paboT, UMeeT TpeZiCTaB/IeHre O
BO3MOXKHOCTSIX MCII0/Ib30BaHKSI MaTeMaTU4eCcKoro
amnrmapara JUCKPeTHOW MaTeMaTUKH JJisl pellieHusl 3a/iau B
COOTBETCTBUM C HAllpaB/IeHHOCTbIO MPOdeCcCuoHaNTbHOU
JlesATe/IbHOCTH

Mopayns 10. Psajbl

Ykaoicume ceoli eapuaHm omeema

TecTupoBaHue

1 3a0aHue: Yucnosble nocaedogamenbHOCMU

Tperuu useH 4,

16

TpeTtuii uieH 4,

9

2

TpeTtuii uieH 4,

. 22/1—1
YHC/I0BOM MOC/IeA0BaTeIbHOCTH d, = PaBeH ...
2n
2n _
YHMC/I0BOM NOC/1eJ0BAaTe/IbHOCTH d, = ——— PaBeH ...
2n+1
32n—1
BTopoii uieH ¢, YMCI0BOU NOC/1e/J0BATE/IbHOCTH d, = pPaBeH ...
4n+1
n—l1
YHMC/I0BOM NOC/1e/J0BATE/IbHOCTH d, = Pw— pPaBeH ...
n —

2

2 3a0aHue: Buobl psidos

Y craHoBuTe COOTBETCTBHE MEXAY paAidaMH1 U X HA3BdHUAMM.

1. ’;ﬁ 1. crenennoii (33,3%)
= (=1)""sin n .
2. ) 55— 2. 3HaKouepeayrommiics (33,3%)
n=l1 n
0 2
n .
3.). s 3. 3HAKOTIOJIOXKUTEJTbHBIH (33,3%)
n=1
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Y craHoBuTe COOTBETCTBHE MEXAy pAjdMHU U UX HA3BAHUAMM.

0 2

1. > " 2. crenieHHoii (33,3%)
n=1 7T+n

2. > x"-9" 3. 3HaKouepeayromuiica (33,3%)
n=1
0 (_ 1)n+1 n .

3. 25 7 1. 3HAKOMOJIOXKUTe/bHBIN (33,3%)
n=l n+

Y cTaHOBUTE COOTBETCTBHE MEXAYy paAdaMHi U X HA3BdHUAMM.

( )n+1
L Z = 3Jn+5

2. crenieHHoM (33,3%)

(x+6)
n=1 n+2

1. 3Hakouepenytrommiics (33,3%)

3. 3HAKOMOJIOKUTeJbHBIN (33,3%)

3. creneHHoM (33,3%)

1. 3HaKouepenytouuiics (33,3%)

2. 3HAKOMOJIOXKUTeJbHBIN (33,3%)

Bb16epume HEeCKO/IbKO npdeu/ibHblX apudHmMoe omeema

3 3a0aHue: Cxo0umMoCcmb YUC/A08bIX PO08

CXO,E[HIJ.[I/IMI/ICH Y C/I0BBIMU pAldMH AB/IAKTCA ...

S |

0

1
Z (50 %)

nln

nlf

(50 %)

CXOASIIJ.[I/IMI/ICH YN CU/I10BBIMU pAJAMH ABJIAKTCA ...




z %)
Z
n=l1 n
>t
P f
(50 %)

_lf

CXOI[HIJ.‘I/IMI/ICH YUC/I0BBIMHU pAJdAMHA AB/IAKTCA ...

=, ]
+Z; (50 %)

~ (50 %)

n=l1 n

S

n=1 N n

1
+Y— (50 %)
n=1N

< 1
3 (50 %)
n=1 n

4 3a0aHue: Cxo0umMocmb YUC/A08bIX PSO08

Y craHoBuTe COOTBETCTBHE MeX/y 3HaKO4Yepe yIIMMUCA PAJaMI U BUJaMHU
CXO0/JMMOCTH.

1. Z n + 4 1. pacxogurcs (33,3%)
= (-1
Z( +)3 2. cxoauTcst yenoBHO (33,3%)
= (-1
3. Z = ) 3. cxoguTcst abcomoTHO (33,3%)
n=l
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Y craHoBUTeE COOTBETCTBHE MEX/y 3HAKOUYepeJyHIIMMUCA PSAJaMi U BUJaMHU
CXOJMMOCTH.

1. Z;(—l)n1 4" 1. pacxogurcs (33,3%)
- (1)

2. Z 3. cxouTCs yCIoBHO (33,3%)
o (2n)!

3. i Y 2. cxomutest abcosmoTHO (33,3%)
o 2n+3

Y cTraHoBHTE COOTBETCTBHE MeX/y 3HAKOUepeyIIMMHCA PAJAMH U BUAAMHA
CXO0/JMMOCTH.

(=D
1. 0
; (2n N 1) 3. pacxoautcs (33,3%)
( l)ﬂ .
Z 401 2. cxopguTcst yenoBHO (33,3%)
n—
3. Z(—l)”S" 1. cxogurcs abcomoTHO (33,3%)

Y craHoBUTE COOTBETCTBHE MEX/Yy 3HaKOUYepe/yHIIMMUCA PSJaMi U BUJaMHI
CXOJMMOCTH.

( l)nl
1. (o)
z n n 2 3. pacxoguTcs (33,3%)
- (= 1)” 0
2. Z 1 2. cxopuTcst yenoBHO (33,3%)
n=l1 n—
3. > (-1)'6" 1. cxoauTcst abcomoTHO (33,3%)
n=l

Bblbepume oOuH npasu/bHblIll 6apuaHm omeema
5 3a0aHue: Obaacmb cX0OUMOCMU CMEeNeHHO20 pAaod

Pagunyc cxogMMOCTH CTEeIIeHHOro psija Zanx" paBeH 9, Torja UHTEpBasl
n=0

CX0AMMOCTH UMeeT BHUJ ...
(-4,5; 4,5)
+(=9;9)
(-9;0)
0;9)

Pa].‘[I/IyC CX0AUMOCTH CTEIIeHHoro pﬂ;[a Zanxn paBeH 6, TOrAd HHTepBaJI
n=0

CX0AMMOCTH UMeeT BUJ ...
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+(=6; 6)
(0; 6)
(=3;3)
(=6; 0)

o0
PaAI/ch CX0IUMOCTHU CTEIIeHHOI 0 pﬂ;[a Zanxn paBEH 5, TOrAQd HHTepBaJI
n=0

CX0AMMOCTH UMeeT BUj ...
(0; 5)
(=5; 0)
(-2,5; 2,5)
+(=5; 5)

o0
Pa/:[I/IyC CX0AUMOCTH CTeIIeHHoro pﬂ;[a Zanxn paBEH 4, TOrAd MHTepBaJI
n=0

CX0AMMOCTH UMeeT BUJj ...
+(—4; 4)
(0; 4)
(-4;0)
(=25 2)

Ykaowcume ceoli gapuaHm omgeema
6 3a0aHue: Obaacmb CX0OUMOCMU CMENneHHO20 psod
Ko/inuecTBO 1e/IbIX YK Ce/T, MPUHA/IEKAIHX HHTEPBA/Ty CX0JMMOCTH

o H . R
3'x
CTeNeHHOro psAja Y, ———— PaBHoO ...
a4 4n+2

3

Ko/muecTBO LeabIX Ynces1, IpUuHa/IeKaIllUX UHTEPBA/TY CXO0AUMOCTH
o0 3” x"[
CTEMMEHHOI'o psAad ~ . ——— PaBHO...
n=1 5n ‘\5/ 2]’12 +1
3

KommuecTBO LeabIX Ynces1, IPpUHAJ/IeKaAIUX UHTEPBA/TY CXO0AUMOCTH
[e's) 5f’lxl‘l

CTEMMEeHHOI'o pAad -
n=l 2/1 2 4112 +1

PaBHoO ...

1

Ko/mmuecTBO He/IbIX YHCeJ/I, IPUHAA/IEKALIIUX HHTEPBATYy CXO0AUMOCTH

© 7nxn
CTeNeHHoro psjga ) ,— ———, PaBHO ...
n=1 9n N 57’12 +1

3
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7 3a0aHue: Pa3znoaceHue ¢yHKUull 8 cmeneHHble paobl

Ecm f (x) =2x" -1, To KO3 pUILMEeHT ¢, pa3/I0KeHHs JAHHOH (YHKLUH B PAJ

Teiinopa no crenensiM (x—1) paBeH ...
0

Ecm f (x) =2x"+1, To KO3 pUIMEHT ¢, pa3/IoKeHHs JAHHOH (QYHKLUH B P

Teiinopa no crenensiM (x—1) paBeH ...
0

Ecom f (x) =x’ =3, To KO3 PUIHEHT @, pa3/I0XKeHUs JAHHOH (YHKIMH B P

1o crenensm (x—3) paBeH ...
0

Ecm f (x) =3x’ —1, To Ko3(pUIMeHT ¢, pa3IoKeHHs JAHHOH (YHKLUH B PAJ

1o crenensam (x—1) pasen ...
0

8 3a0anue: PasnodiceHue (bVHKLlUlj 8 CmeneHHble psobl

IlepBbId OT/IMYHBIU OT HYJ/I KO3 dunmeHT pasnokeHusa QyHKIMU ) =3sin X B

paj Teiisiopa no creneHsiM X pPaBeH ...
3

ITepBblii OT/IMYHBIA OT HyJIA KO3 (UIUEHT pa3noxeHusa QyHKIUA ) =¢”* B

paj Teiisiopa no creneHsiM X pPaBeH ...
1

X

ITepBblii OT/IMYHBIA OT Hy/I KO3()(UIUEHT pa3noxeHus QyHKIUA y=¢ ' B

paj Teliopa o creneHsiM X paBeH ...
1

IlepBbId OT/IMYHBIU OT HY/I KO3((uLyeHT pa3iokeHuss QyHKIMU ) =sin 3x B

psaj Teiiiopa mo creneHsiM X paBeH ...
3
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Tabauna 12 — Kputepuu oneHKH c)OpMHPOBAHHOCTH KOMITETEHIHH

Kog u Kputepuu olieHrBaHus C)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HauMeHOBaHue (4acTv KOMOETeHLMN)
VHAMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JMOCTYDKEHUS COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIeHKe
KOMITeTeHLIUU «y[IOBJIETBOPUTETHHO» «XOPOILIO» «OTJTAYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHIUM) MaKCUMaJIbHOTrO basia MaKCHMaJIbHOTrO Dasia MaKCUMaJILHOTrO Oasia
N-1omnk-1 CrygeHT, B ocHOBHOM, | CTyZieHT XOpOLlO CTyZeHT XOpoLlo Biiajeer
Wcnonb3yet BJIa/leeT MaTepraioM BJIajleeT MaTepyasoM M0 | MaTepuaioM 1o TEOPUU
OCHOBHBIe 3aKOHbI | [10 TEOPUU PSIZIOB, TeOpUU Ps/IOB, 3HAeT PSi/IOB, 3HAeT OCHOBHbIE
€CTeCTBEHHOHAYUH | 3HaeT OCHOBHbIe OCHOBHBIE TTOHSITUS U MIOHSITUSI U METO/Ibl TEOPUU

BIX JUCLIUTUTUH
JUIs1 peleHust
CTaHJAPTHBIX

3ajiau B
COOTBETCTBUM C
HarpaB/IeHHOCTBIO
nipodeccroHaabHO

TIOHATUS pasfena, Ha
0a30BOM ypOBHE
BJIaJieeT MeTOZaMHU
WCC/Ie[JOBaHUU PSIJIOB,
pelliaeT TUITOBbIE
3alauM paszesia, UMeeT
TIpe/iCTaB/ieHre O

MeTO/ibl TEOPUU PSZIOB,
yMeeT pelllaTb OCHOBHbIE
TUIIBI 33/]a4, XOPOLLO
WCII0JIb3yeT
MaTeMaTHuueCcKnui
anmapar TeOpUH psiZioB
[/l pelleHust

PSIZIOB, YCIIEIITHO yMeeT
pelllaTh OCHOBHbBIE THUIIbI
3a/ja4, HeCTaHjapTHbIe
3a/lauM, C BBICOKOM
CTETIeHBIO
CaMOCTOSITe/TbHOCTH
WCTI0/Ib3YeT

1 1esITe/IbHOCTH | BO3MOXKHOCTSIX CTaHJAPTHBIX 3a/jau B MaTeMaTHUeCKHH arrapar
WCII0/Ib30BaHUs COOTBETCTBUM C TeOpHWH PSIZIOB AJis
MaTeMaTHUeCKOro HarpaB/IeHHOCTBIO pellieHUst CTaHJapTHBIX
arriapara Teopuu nipodeccroHaNIbHOM 3a/la4 B COOTBETCTBUU C
PSIZIOB 17T peLleHusT JIesITeJTbHOCTH, HO HarpaB/IeHHOCTBIO
3a/lay B COOTBETCTBUM | UCTILITHIBAET ripoecCcrHOHaTLHOM
C HarpaBJIeHHOCThHIO 3aTpyAHeHUs TIPU JesITeTbHOCTH U BraJieeT
rpogeccuoHabHOM cojiep>KaTesIbHOU HaBbIKaMU
JesITeTbHOCTH WHTepIpeTaruu cofiep>KaTeTbHOU

TOJTyYeHHbIX WHTepIIpeTaluu
pe3y/bTaToB TI0JTyYeHHBIX Pe3y/IbTaTOB

Moayasb 11. Teopusi BepoATHOCTel U MaTeMaTHUeCKas CTaTUCTHKA

TecTupoBanue

Bblibepume 00uH npasuabHbIli 6apuaHm omeema

1 3a0aHue: OnpedeneHue 8eposmHOCmMuU_coobimus
HrpanbHast KOCTh OpocaeTcs oJuH pa3. Torjja BeposiTHOCTH TOr'0, UTO Ha

BepXHe# rpaHM BBINA/ieT 6 0UKOB, paBHaA ...

1
+_

6
0,1
0
1

13 ypHBI, B KOTOPO HaX0AATCA 4 0e/1bIX U 7 YePHBIX IAP0B, BBIHUMAKOT
Hay/auy oAuH map. Torga BeposiTHOCTH TOT0, UTO 3TOT LIap OyAeT 6e/ibIM, paBHa:

1
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I3 ypHBI, B KOTOPOU HaX0AATCA 5 0e/IbIX U 9 UepHBIX MIAPOB, BBIHUMAKOT
Hay/ja4y oauH map. Torga BepossITHOCTH TOT0, UTO 3TOT IIAap OyAeT YepHbLIM, paBHa:
1
5
14
14
9
9

+
14

BepoATHOCTH TOr0, UTO MPH OPOCAaHNH UT'PA/IBHOTO KyOHKa BbINajieT 0os1ee 4
0UKO08, COCTaBJIfAET ...
1
6
1

1
1

+

1
1

1
3

2 3a0aHue: Teopembl YMHOMCEHUS 6€DOHmHOCm€ﬁ

W3 ypHBI, B KOTOPO# HaxoAATcs 6 uepHbIX U 10 0e/bIX HIaPOB, BBIHUMAIOT
oJHOBpeMeHHO 2 mapa. Torjga BeposiTHOCTb TOT0, UYTO 00a mapa 0yayT 0ebIvMu,
paBHa ...

3
+=

B ypHe HaxoanATcs 2 0e/1bIX U 3 yepHBIX mapa. VI3 ypHbI moouepeaHo
BBIHMMAHOT /Ba LIapa, HO M0C/Ie IePBOro BBIHUMAaHMA IIap BO3BpPaliaeTcs B yPHY,
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U IIapbI B YPHe nepeMeminBaTcsA. Toraa BeposiTHOCTh TOT0, YTO 00a miapa 0esble,
paBHa ...

4
+ —

25

B ypHe HaxoaATcs 4 0e/IbIX U 2 YepHbBIX mapa. W3 ypHbI ooyepeHo
BBIHUMAIOT JBa mapa. [Tpu 3ToM nmoc/ie nepBoro BHIHUMAHUs AP BO3BPAII[AeTCs B
YPHY, U IIApbI B ypPHe NepeMelIuBalTcA. Torja BepoaTHOCTH TOr0, YTO 00a Imapa
Oesble, paBHA

1

36

4

+ —

9

O [N | N

B ypHe HaxoaATcsi 2 0e/TbIX U 2 YepPHbBIX mapa. 13 ypHbI moodepeHo

BBIHUMAIOT JBa mapa. Tor/ja BeposATHOCTH TOro, 4YTo 00a mapa 0e/bie paBHa ...
1
+ J—
6

N[N N | —

3 3adaHue: TeopeMbl CA0XHCEHUSl, YMHOXMCEHUSs 8eposimHocmell

JiBa cTpe/iKa NpoU3BOJAT M0 0JHOMY BbICTpesy. BepossiTHOCTH monajjaHus B
1e/1b /ISl IepBOro M BTOPOro crpenkoB paBHbl 0,7 1 0,2 coorBercTBeHHO. Torpaa
BepPOATHOCTb TOI0, UTO B Ie/Ib MONaAyT 00a cTpe/ka, paBHa ...

0,9

+0,14

0,12
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0,24

JiBa cTpesika NpoOU3BOJAT MO 0JHOMY BbICTpeny. BeposiTHOCTH nonajjaHvs B
1ie/Ib i/ [IEPBOro U BTOPOro crpeikos paBHbl 0,5 u 0,3 coorBercTBeHHO. Torpa
BepOATHOCTH TOI'0, UTO B Iie/Ib MONajAyT 00a cTpe/iKa, paBHa ...

+0,15

0,8

0,12

0,35

JIBa cTpesika npou3BOJAT N0 0AHOMY BhICTpesly. BepoATHOCTH NonafiaHuA B
1e/b /I IepBOro M BTOPOro crpenkos pasHbl 0,7 u 0,4 coorBercrBeHHo. Tora
BEePOATHOCTb TOI'0, UTO B Lie/Ib I0N1a/ieT TOJIbKO OAUH CTPe/IOK, PaBHa ...

+0,54

0,7

0,4

+0,28

JIBa cTpe/iKa NpoU3BOJAT M0 0JHOMY BbICTpesy. BeposiTHOCTH MonajaHusA B
1e/1b /ISl IepBOro M BTOPOro crpeskoB paBHbl 0,6 u 0,7 coorBercTBeHHO. Torpaa
BEePOATHOCTb TOI'0, UTO B Lie/Ib I10N1a/ieT TOJIbKO OAUH CTPe/IOK, PaBHa ...

0,42

+0,46

0,6

0,7

4 3a0aHue: dopmyaa noaHol sepossmHocmu. Popmyna Batieca

Co0bITHE A MOXXEeT HAaCTYIUThD JIUIIb NP YC/I0BUH MOAB/IEHUA OHOT0 U3 IBYX
HECOBMECTHBIX COObITHH B, u B,, 00pa3yoiux Mmo/JIHy 0 rpymnmny co0bITHH.

2
U3BecTHBI BepoATHOCTL P(B)= 3 U YC/IOBHBbIE BEPOSITHOCTH

P(A4/B)= %, P(4/B,)= % Torpa BepositHocTh P(A) paBHa ...

N|W N — W
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Co0bITHE A MOXXEeT HaCTYIUThD JINIIb NP YC/IOBUH MOAB/IEHUA OJHOT0 U3 IBYX
HECOBMECTHBIX co00bITHI B, u B,, 00pa3yoiux Mo/IHyI0 rPyIy COOLITHIA.

3
U3BecTHBI BepoATHOCTL P(B)= = U YC/IOBHBbIE BePOSATHOCTH

P(4/B)= %, P(A4/B,))= % Torpa BepositHocTh P(A) paBHa ...

N — W N
(U]

+
I

NN
|

B nepBoii ypHe 4 0esibix U 6 yepHbIX apoB. Bo BTopoii ypHe 1 6e/blii u 9
yepHbIX IAPoB. 13 Hay/jauy B3SiTOM YPHbI BBIHY/IM OJUH 11ap. Torja BeposiTHOCTD
TOT'0, YTO 3TOT IIAp OKa)keTcs 0esibIM, paBHa...

0,15

+0,25

0,5

0,3

B nepBoii ypHe 4 yepHbIX U 6 0esbIx mapoB. Bo Bropoii ypHe 3 6e/1bix u 7
yepHbIX IapoB. VI3 Hayjauy B3ATON yPHBI BbIHY/IM OJAWH map. Toraga BepoATHOCTH
TOT0, UTO 3TOT HIAP OKa)KeTcsl 0e/ibIM, paBHaA ...

+0,45

0,4

0,15

0,9

5 3ad0aHue: /Tuckpemuble cayydatiHble 8e/iUUUHbI

JlaH 3aK0H pacripe/ie/ieHUs1 BePOSITHOCTE! JUCKPETHOU C/Ty4YauHOH
Be/IMUMHBI X:

X 1 2 3 4
p 0,2 0,3 0,4 a
Torpa 3HaueHue a paBHO...

-0,7

0,7

0,2

+0,1
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JlaH 3aK0H pacripejie/ieHUs1 BePOSITHOCTE! JUCKPeTHOU CTy4YauHOH
Be/IMUMHBI X:

X 1 2 3 4
p 0,1 |a 02 |06
TOI‘[[H 3HdA4Y€HHE d PABHO...

~0,9

+0,1

0,2

0,9

JlaH 3aKO0H pacripejie/ieHUs1 BePOSITHOCTe! JUCKPeTHOU C/TydalHOH
Be/IMYUHBI X:

X 1 2 3 4
p 0,1 a 0,5 0,3
‘Torpa 3HaueHue d paBHO...

-09

+0,1

0,3

0,9

JlaH 3aK0H pacripejie/ieHUs1 BePOSITHOCTEe! JUCKPeTHOU C/TydYauHOH
Be/IMYUHBI X:

X 1 2 3 4
p 02 |03 |a 0,1
TOI‘,II"EI 3HAY€HHE d PpaBHO...

~0,6

0,3

0,6

+0,4

6 3adaHue: /luckpemHble CﬂV'vlClleble 8e/IUUYUHbI (UUC/A08ble XapaKmepucmuku)

JJuckpeTHas c/iyyariHasi BeJIMuMHa X 3a7jlaHa 3aKOHOM paciipe/ie/leHUus
BepOsSTHOCTEH

X -2 X, 4
D 05 102 |03
Ecm matemarnueckoe oxxuganane M (X)= 0,4, To 3Hauenne X, paBHo ...

+1

3

-1

2

JucKpeTHasi ciydyaiiHas BeJiMurHa X 3a/iaHa 3aKOHOM pacrpeje/eHHus
BepPOATHOCTeH

X 1 2 X,
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p 0,1 0,1 0,8
Ecu MaTemaTudeckoe oxuganie M (X)=5,1, To 3Hauenue ¥; paBHo ...
+6

W

JuckperHasi ciydaiiHas BelMuMHa X 3a/iaHa 3aKOHOM pacripe/ieieHUst
BepPOATHOCTEH:

X -1 0 3
p 0,1 0,3 0,6
Toraa MaTeMaTHyecKoe 0)XKUiaHUe C/TyJailHOH BesIMUMHbI ¥ = 5X paBHo...

10

6,7

9,5

+8,5

JluckperHas c/lyualiHas BeJilMurHA X 3a/ilaHa 3aKOHOM pacripejie/ieHus
BepPOSATHOCTEH:

X -1 0 3
p 0,1 0,3 0,6
Torjga MaTeMaTHUecKoe 0)XKUJaHHe CJTydailHo# Be/inuuHbl ¥ =6.X paBHoO...
+10,2

11,4

12

7,7

7 3a0aHue: Henpepbl8Has c/y4aliHads 8eAuyuHd
HenpepbiBHasi c/iydyaiiHasa Be/iMurHa X 3ajlaHa HHTerpajibHOU QyHKIUen
pacnpejie/ieHNsi BepOATHOCTeH

0, x<-I,
F(x)=41-x*, —1<x<0,
I, x>0

Torja 3Hauenue qud¢epeHnraIbHOU (PYHKIIMU pacnpejesieHNsi BeposiTHOCTeH 3TO!

. 1
C/IY4aWHOU BE/IMUUHBI B TOUKeE X = _E PaBHO ...

| — = | +
f—
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HenpepbiBHasA c1yyaliHas BeJMuMHa X 3a/jaHa MHTerpajibHOU QyHKIueH
pacripe/e/ieHHs1 BePOSATHOCTeH

C, x<-1,

F(x): 2x+2, —1<x§—%,

I, x> —l
2
Torpa 3Hauenue C paBHO ...
+0
0,3
1
2

-1

HenpepbiBHas c1yualiHas BeJIMYuHaA X 3a/iaHa UHTerpajibHOM QyHKIHen
pacripe/e/ieHHs1 BepOSATHOCTeH

0, mpu x<0,
2
F(x)z X mpu 0<x<4,
16
C mpu x> 4.
Torpa 3Hauenue C paBHO ...
0
0,3
1
2
+1

HenpepbiBHasi c/iydaiiHasa BeimurHa X 3ajaHa AuddepeHijuaibHoN PyHKIHeH
pacnpejiesieHNsi BepOATHOCTeH

0 npu x<2,
f(x)z C npu 2<x<6,
0 opu x> 6.

Torpa 3Hauenue C paBHO ...
0
0,3
+0,25
4
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8 3a0aHue: HenpepblgHas cayualiHas 8eAuduHd

HenpepbiBHasA c1yyaiiHas BeJiMuMHa X 3a/jaHa MHTerpajibHOU QyHKIuen
pacrnpepeneHls BepOATHOCTEH

0, x<0,
F(x)=1x%, 0<x<l,
I, x>1

Torja BepoATHOCTD, YTO 3Ta C/IlyyallHas BeJIMYMHA NPUMeT 3HaueHue,

1
3aK/Il0UeHHOoe B MHTepBaJie (E, 3|, paBHa ...

3

+ —

N = =

HenpepbiBHas c1yualiHas BeJIMYuHaA X 3a/iaHa UHTerpajibHOM QyHKIHen
pacrpe/e/ieHls1 BepOSITHOCTeH

0 mpu x<0,
2

F(x):<ic—6 mpu 0<x<4,

1 mpu x>4.

Toraa BepoATHOCTD, YTO 3Ta C/IyYaiiHas Be/IMUMHA MPUMeT 3HaYeHue,
3aK/IlDUeHHOoe B HHTepBaJie (2;6), paBHa ...

3
+=

4

N = =

HenpepbiBHas ciyualiHas BeJIMuuHaA X 3a/iaHa UHTerpajibHOU QyHKIHen
pacrnpe/ie/ieHNsi BepOATHOCTeM

0 mpu x<1,

2
F(x): x2—x npu 1<x<2,

I mpu x> 2.
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Torja BepoATHOCTD, YTO 3Ta C/IlyyaiiHasA BeJTHUYMHA MPUMET 3HaUeHHe,
3aK/II0ueHHoe B nHTepBae (—1;3), paBHa ...

| — = T W
o

HenpepbiBHas c/iydyaiiHasa Be/iMurHa X 3ajjaHa UHTerpaibHOU QyHKIUen
pacnpeje/ieHNsi BepOATHOCTeH
0 mpu x<0,
2

F(x)= % mpu 0<x<5,

l mpu x>5.

Torjga BepoATHOCTD, YTO 3Ta C/IyyaiHasA BeJIHYMHA MPUMET 3HaUeHHE,
3aK/II0ueHHoe B uHTepBase (- I; 2), paBHa ...
3
25
1
1
25
+ i
25

9 3a0aHue: Cmamucmuyeckoe pacnpeoeseHue 8bI00pKU (8bIOOPOUYHASA CPeOHss)

B pe3ysibTare 6 u3MepeHUH JTUHBI CTePXKHs (0€3 MaTeMaTHYeCKUX
MOTPeNIHOCTel) ObLIN MOJTyUeHbI C/IeyIOI[Ue pe3y/abTaThl (B MM):

90, 95, 104, 108, 115, 112. Torjga BbI00OpOYHAsI CPeAHASA JIMHbI CTEP)KHSA (B MM)
paBHa ...

+104

108

90

112

B pe3yibTare 6 U3MepeHUH J/IMHBI CTeP)XXHA (0e3 MaTeMaTHYeCKUX
MOTPeNIHOCTel) ObL/IM MOJTyUeHbI C/IeyIOIUe Pe3y/abTaThl (B MM):

95, 105, 108, 110, 115, 112. Toraa BLIOOPOYHAA CPeJHSAA ATUHBI CTEP)KHS (B
MM) paBHa ...

+107,5

108
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95
112

B pe3ysnbTare 6 n3MepeHu JTUHBI CTeP)XKHS (0€3 MaTeMaTHYeCKUX
MOTPeNIHOCTel) ObLIN MOoJTyUeHbI C/IeyI0Iie pe3y/abTaThl (B MM):

95, 105, 108, 110, 116, 120. Toraa BHIOOpPOYHAsA CPeJHSAA AJTUHBI CTEP)KHS (B
MM) paBHa ...

+109

108

95

116

B pe3ysbTare 6 u3MepeHUH J/IMHBI CTeP)XXHA (0e3 MaTeMaTHYeCKUX
MOTrPEeLIHOCTel) ObUTH MOJTyU€eHbI CIeAYIIIHe Pe3y/IbTaThl (B MM):

90, 105, 108, 110, 115, 120. Toraa BHIOOPOYHAA CPeJHSAA AJTUHBI CTEP)KHS (B
MM) paBHa ...

+108

108

90

110

Ykaostcume ceotl gapuaHm omeema
10 3a0aHue: Cmamucmuueckoe pacnpedeseHue 8bIOOPKU (YUacmoma eapuaHmbl)

3 reHepa/ibHOM COBOKYIHOCTH H3B/IeUeHa BbIOOpPKa 00béma n=50:

X, 1 2 3 4
n, 10 9 8 n,
Torpa 3HayeHue 71, paBHO ...

23

VI3 reHepa/ibHOM COBOKYITHOCTH H3BJIeUueHa BbIOOpKa 00béma n=110:
X. 4 6 8 10 12 14

1

n. 10 15 20 25 30 n,

1

Torpa 3HaueHue 71, paBHO ...
10

VI3 reHepa/ibHOM COBOKYIHOCTH H3B/IeUeHa BbIOOpPKa 00béma n=20:

x |2 4 5 6 9
n, 7 2 n, |5 5
Torpa 3HaueHue I’l3 PAaBHO ...

1
VI3 reHepa/ibHOM COBOKYIMHOCTH U3B/IeUeHa BbIOOPKa 00béma n=81:
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X, 1 4 5 6

1

n 5 14 n 22

i 3

Torpa 3Ha4YeHHe 71, PaBHO...
34

11 3a0aHue: Cmamucmuueckoe pacnpeoesneHue 6bl6ODKLl (omHocumenbHAs yacmomd

68dpudaHmobl

CTaTHCTHYECKOe pacipe/ie/ieHHe BLIDOPKH HMeeT BH/|
X. 1 2 3 4

1

n. 10 9 8 23

1

Torja oTHoCcHTeIbHas YacTOTa BApHAHTHI X, =2 paBHa ...
0,08

CrarucTuueckoe pacrpejie/ieHue BBI0OPKH HMeeT BUJ
x |4 6 8 10 |12 |14

1

n 10 |15 (20 |25 |30 |50

1

Torpaa oTHocHTeIbHAs YacToTa BapHaHThl X, =30 paBHa ...
0,2

CTaTHCTHYECKOe pacipe/ie/ieHHe BLIOOPKH HMeeT BH/|
X, 2 4 5 6 9

1

n 7 2 1 5) 5)

i

Toraa oTHOCHTeIbHasA YacTOTa BapUaHThI X, =9 paBHa ...
0,25

CTaTHCTHYECKOe pacrpe/ie/ieHHe BLIDOPKH HMEeT BH/|
X. 1 4 5 6 9

1

n. 5 14 3 22 6

1

Toraa oTHOCHTeIbHAsA YacTOTa BapUaHThI X, =9 paBHa...
0,12

Bblbepume oOuH npasu/bHblIll 6apuaHm omeema

12 3a0anue: Cmamucmuueckoe pacnpeoeneHue 8blbopku. BapuayuoHHblll pso u e2o
YuUC/a108ble XapaKkmepucmuku (Mood, pasmax 8apbuposaHusl)
Moja BapualiuoHHOro psiga2,5,5,6,7,9, 10 paBHa ...
2
10
6
+5

87



Mopa BapuanjonHoro psga5,8,8,9,10,11, 13 paBHa ...
5

+8

13

9

Mopa Bapuanuonsoro psigal,2,5,6,7,7, 10 paBHa ...
1

10

6

+7

Mopa BapuaniuoHHoro psiga2,3,4,8,9,9, 10 paBHa ...
8

+9

2

10

13 3a0aHue: I'pacdbuyeckoe npedcmasneHue eapuayuoHH020 psidd (No/AU20H uacmom)

13 reHepa/IbHOM COBOKYITHOCTH H3BJIeYeHa BbIOOpPKa 00 bemMa n=50, o/ iMrox

YacToT KOTOPOH UMeeT BU/
“ijl

204 —----

00 1 2 3 4 X
Torpa ymci0 BapuaHT Xi=4 B BbIOOPKe PaBHO ...
+15
50
14
16

U3 reHepa/ibHOI COBOKYITHOCTH H3BJ/IeyeHa BbIOOpKa o0bema n=60, mo/iurox

YacToT KOTOPOH UMeeT BU/|

00 1 2 3 4 X
Torpa ync/0 BapuaHT X;i=2 B BbIOOPKe PaBHO ...
+34
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35
60
33

VI3 reHepa/IbHON COBOKYITHOCTH M3BJIedeHa BbIOOPKa o0beMa n=48, momrox
4acToT KOTOPOH UMeeT BU/|

f'.l.;i_L

W = ——

64— — —

ot ————

|
|
|
3

Pl —— —

B

Torpaa unc/10 BapuaHT X;i=3 B BbIOOPKeE PaBHO ...
48
8
+9
10

13 reHepa/IbHOM COBOKYITHOCTH H3BJIedeHa BbIOOPKa 00 bema n=50, o/ iMrox

YacToOT KOTOPOH UMeeT BU/Y
13

W —— —

14— — —

[ T
L) o s —
ot — ———

X

Torpaa unc/10 BapuaHT X;i=3 B BbIOOPKeE PaBHO ...
10
+11
50
12

14 3a0anue: I'pacuueckoe npedcmasneHue 8apudyuoHHO20 padd (2ucmo2pammda

uacmom)

ITo BeIOOpKe 00bemMa N=100 mocTpoeHa rucTorpamMma 4acToT:
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0 2 4 6 3 Xj

Torja 3sHayeHHe a PaBHO ...
69
18
20
+19

ITo BbIOOpKe 00 bemMa Nn=100 mocTpoeHa rucrorpamMma 4acToT:
nj
h 4
204---------

144 --=-----F===s
114----

a

0 2 4 6 8 Xi

Torja 3HaueHue a paBHoO ...
55
6
5
+4

ITo BeI0OpKe 00 beMa N=100 mocTpoeHa rucTrorpaMma 4acroT:
nj
h 4
184 ...
164 =-=-=-==f=nn=

a+---

0 2 4 6 8 Xj

Torpa 3HaueHue a paBHoO ...
11
+12
13
62

90



ITo BeIOOpKe 00beMa N=100 mocTpoeHa rucTorpamMma 4acToT:
nj
h,
190 ..
15T —------- i,

104~

a

0 2 4 6 3 Xj

‘Torpa 3HaueHHe d paBHoO ...
+5
6
56
7

15 3a0aHue: ToueyHble OUeHKU hapamMempos8 pacnpeoeneHus

IIpoBeaeHo 5 u3MepeHuii (0e3 cHCTeMaTHYECKHX OIMO0K) HEKOTOPOH
C/Iy4aiiHOM Be/IMYHuHBbI (B MM): 5, 6, 9, 10, 11. Torga HecMmelLeHHasi OLleHKA
MaTeMaTH4eCcKOro 0)KU/jaHus paBHaA ...

8,4

+8,2

9

10,25

IIpoBeaeHo 5 u3MepeHuii (0e3 cHCTEMAaTHYECKHX OIIMO0K) HEKOTOPOU
c/y4daiiHo¥ BesmmuuHbl (B MM): 10, 11, 12, 14, 15. Torga HecMmelljeHHasi OLleHKaA
MaTeMaTH4YeCcKOro 0)KH/jaHUsA PaBHaA ...

15,5

12,2

+12,4

12

Jlnst BIOOpKM 00beMa 7= 9 BbIUKMC/IEHa BbIOOpouHas guctepcus D, = 72,

Toraa ucnpas/ieHHas gucepcust S° /s 9T0M BHIOOPKY paBHa ...
88
+81
80
64

B pe3y/ibTaTe u3MepeHUil HEKOTOPO# (pU3UYeCKOH BeJTHUUHBI OAHUM
npubopomM (0e3 cucTeMaTHUeCKHX OIIMOO0K) MOJIyUYeHbI C/IeAyHIie pe3y/1bTaThl (B
mm): 11, 13, 15. Torga HecmenjeHHasi OLleHKA JUCIIePCUU U3MEpPeHNH PaBHa ...

8
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0
3
+4

16 3ad0aHue: ToueuHble u UHmMeped/ibHbleé OUeHKU napamempose pacnpeaeﬂeHu,q

ToueuyHasi OLleHKa MaTeMaTHUYeCKOro 0)KM/JaHUSA HOPMaJ/IbHOI'0 pacrpeje/ieHusl
paBHa 11. Torpa ero vHTepBa/ibHasA OLleHKA MOKeT UMeTb BUJ ...

(11; 12,1)

(9,8; 10,8)

+(10,1; 11,9)

(9,8; 11)

ToueuHasn OLl€HKAd MaTeMaTH4Y€CKOI'0 0 KUJdHHUA HOPDMAJ/IbHOT'0 pacripeje/ieHus
PdaBHA 13. TO[‘A& €ro MHTepBa/IbHAA OLl€HKA MOXXE€T UMEeTb BU] ...

+(11,8; 14,2)

(13; 14,6)

(11,8; 12,8)

(11,6; 13)

ToueuyHasi OLleHKa MaTeMaTHUYeCKOro 0)KM/JaHUA HOPMa/IbHOT'0 pacrpeje/ieH sl
paBHa 14. Torpa ero vHTepBa/IbHasA OLleHKA MOKeT UMeTb BUJ ...

+(12,6; 15,4)

(14; 15,1)

(12,1; 14)

(12,7; 13,7)

ToueuyHasi OLleHKa MaTeMaTHUYeCKOr0 0)KHU/JaHUSA HOPMaJ/IbHOI'0 pacrpeje/ieHus!
paBHa 14. Torpa ero vHTepBa/ibHasA OLleHKA MOXKeT UMeTb BUJ ...

(14; 15,5)

(12,5; 14)

(12,5; 13,4)

+ (12,5; 15,5)
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Tabauna 13 — Kpurepuu oneHKH c)OpMHPOBAaHHOCTH KOMIIETEHIHH

Kog u KpuTepuu olieHrMBaHUs CHOPMUPOBAHHOCTH KOMITETEHI[UH
HauMeHOBaHue (4acTv KOMOETeHLMN)
WHAWKaTOpa Ha 6a30BOM yYpOBHE Ha TIOBBIIIIEHHOM YPOBHE
JAOCTYKEHUS COOTBETCTBYET OI[eHKe COOTBETCTBYET OIeHKe COOTBETCTBYET OIeHKe
KOMITeTEeHITNH «YIOBJIETBOPUTE/ILHO» «XOpOLIO» «OTJIMYHO»
(vactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHIUM) MaKCUMaJIbHOTrO basia MaKCHMaJIbHOTrO Dasia MaKCUMaJILHOTrO Oasia
N-1omnk-1 CTyzeHT, B OCHOBHOM, | CTyJeHT XOpOILO CTyJieHT XOpOIIIO BJlajieeT
Ncnonb3yet BJ/lajieeT MaTepuaaoM BJIaJleeT MaTepPUasaoOM M0 | MaTepUasoM Mo TeMe,
OCHOBHBIe 3aKoHb! | 110 TEOpHH TeMe, 3HaeT OCHOBHBIE 3HaeT OCHOBHbBIE ITOHATUS
ecrecTBeHHOHayuH | DEPOATHOCTEM H TTOHATHS U METO/IbI Y METO/Ibl TEOPHH
MaTeMaThueCcKon

bIX TUCLIATIJIUH
JUTSI pereHust
CTaH/IaPTHBIX
3a/]au B
COOTBETCTBHHU C
HaIPaB/IEHHOCThIO
ripoecCcroHaNBEHO
1l JeAaTe/lbHOCTH

CTaTUCTHKHU, 3HAET
OCHOBHBI€ TTOHSITHS
pazzesna, Ha 6a30BOM
yYPOBHE BrajieeT
MeTOo/laMy TeOpUU
BEepOSITHOCTeN U
MareMaThueCcKou
CTaTUCTHKU, pellaeT
TUIIOBbIE 33/jauu
paszesna, UMeeT
rpeficTaB/aeHHUe O

TeOpPUU BePOSITHOCTEN U
MaTeMaTUueCcKou
CTaTUCTUKU, yMeeT
pellaTh OCHOBHbIE THUIIbI
3a/1a4, XOPOLO
WCII0/Ib3yeT
MaTeMaTUueCKU
anmapar Teopuu
BEpPOSITHOCTeN U
MaTeMaTUueCcKon
CTaTUCTHKMU [I7Is pellieHus

BEpPOSITHOCTEN U
MaTeMaTHh4yecKou
CTaTUCTUKU, YCITEILTHO
pellaeT OCHOBHbIE TUIIbI
3a/la4, HeCTaHjapTHbIe
3a/1auM, C BBICOKOM
CTereHbI0
CaMOCTOSITe/IbHOCTU
WCTIOJIb3yeT
MaTeMaTHuYeCKH anrmapar
TeopHH BePOSTHOCTeN U

BO3MOXXHOCTSIX N
WCIIO/IE30BAHMNS CTaH/apTHBIX 3a/lay B MaTemMaThUuecKoun
MaTeMaTUueCKoro COOTBETCTBUU C CTATUCTHUKU [JId peLIeHns
anrapara Teopuu HarpaB/eHHOCTbIO CTaHJapTHBIX 33/lay B
PAZIOB /11 PEIIeHUsT rpodeccruoHaIbHOU COOTBETCTBUU C
3a/1a4 B COOTBETCTBUM | neqTeIbHOCTH, HO HarpaB/IeHHOCTBIO
C HallpaB/IEHHOCTBIO UCTILITHIBAET npodeccroHaIbHON
MpOeCCcHOHaLHON 3aTpyJHeHUs Npu JlesiTe/IbHOCTU U BriazieeT
JlesiTeIbHOCTH y
coJieprkaTebHOM HaBbIKaMH
VHTepIipeTaluu cojieprKaTe/lbHON
MOy YeHHBIX VHTepIpeTaLuu
pe3y/ibTaToB T0J/yUYeHHBIX pPe3y/bTaToB
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2 OHEHUBAHWVE ITMCBbMEHHbBIX PABOT CTYAEHTOB

OHEHI/IBaHl/lE IMNCBbMEHHBIX paﬁoT CTYACHTOB,
HE perjidMeHTUPYEMBIX y‘-lEGHbIM IIJIaHOM

Mopaynb 1. J/InHeiiHasi 1 BeKTOPHAasA a/iredpa, aHa/IMTHYecKasi reoMeTpHs
KonTtposibHast padora Ne 1 «/IuHeilHasA ¥ BeKTOPHasi ajiredpa»

Tabmuia 14 — ®@opmupyeMbie KOMIeTeHIMU (UJTH UX YaCTH)

Koj 1 HaMeHOBaHKe WH/MKaTopa OtleHOYHbIe
Ko v HaMeHOBaHHe KOMIIeTeHLUU JOCTHDKEeHUST KOMITeTeHL[UH MaTepHasbl U
(yacTu KOMIeTeHLIH) CpefCcTBa
OTIIK-1. Cniocob6eH peraTh THIIOBbBIE 3aJaur N/-1onk-1 Vcrionb3yeT OCHOBHBIE
npodeccrOHaIbHOMN IeATeTbHOCTH Ha OCHOBE 3aKOHBI eCTeCTBeHHOHAYYHBIX TpoBepka
3HaHUI OCHOBHBIX 3aKOHOB MaTeMaTU4YeCKUX U JUCLIATIIAH JIJ1S1 pellieHust CojepKaHu
eCTeCTBEHHBIX HayK C IIPUMeHeHHeM CTaH/apTHBIX 3a/au B KiP
VMH(OpPMaLIMOHHO-KOMMYHHKAL[MOHHBIX COOTBETCTBUM C HArpaB/IeHHOCTbHIO
TEeXHOJIOTUM ripodecCOHa/IbLHOM JiesiTelTbHOCTU

Tunosble 3a0aHus

3adanue Ne 1.
3
3

-1 0 2 1 2
, B= , C= . Hatigure
0 2 -1 0 1

o =N

1
HNanbl  matpunpl A=|0

1 -1
matpuuy D =3BA+CB.

3adaHue Ne 2.
3x, +2x, +x, =6,
Pemmrs cucteMy TMHEWHBIX YpaBHeHUN < 2x, +3x, +x, =1, :
2x, +x, +3x, =7
1) mo npaBuny Kpamepa;
2) MaTpU4YHbIM METOZ0M;
3) metogoM ["aycca.

3adaHue Ne 3.

[aHbl KOOpAMHATBI BepLUWH THUPaMU/bI A(3; —1; 2), B(4; -1; - 1), C (2; 0; 2),
D(l; 2; 4):

Haiitu:

1) Koop/iItHaTbI BEKTOPOB a=AB, b=AC, ¢ = AD , 3anmcarb ux pasJyioyKeHue 0
6asucy i’, }, /;;

2) MOZy/Ib BEKTOpa d=3a-b+c uero HarpaBJgroLie KOCUHYCh;
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3) kocunyc yrna BAC;
4) towae TpeyrosibHuka ABC;
5) o6bem rmupamubi ABCD.

MakcruManbHOe KomuecTBO OaioB: 20.

KomuecTBo 0asisioB, BBICTAaBASEMBIX 3a BBIMOJHEHWe 3aZlaHUM, 3aBHUCUT OT
TIPABW/ILHOCTH OTBETA U TIOJTHOTHI PellieHus], MTOKa3bIBatoIleli 3HaHe OCHOBHBIX ITOHSTHH
U METO/IOB JIMHEeHWHOW W BEKTOPHOW anreOpbl, yMeHHe TIPUMEHATb WX [/ pelleHus
reoMeTpUUeCKUX 3aZiau (HaXO0KAeHUs YIJIOB, IIoIaZie, 06 beMOB).

Ob6ie TpeOOBaHWS K  BBITIOJIHEHWIO 3a/laHUMN: pellleHHe J0/DKHO  OBITh
MaTeMaTHUeCKU TPaMOTHBIM, TIOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3arvcyd U (OpMbl
3aMCU OTBETa MOTYT ObITh pa3HBIMU. 3a pellleHHe, B KOTOPOM 0OOCHOBAHHO ITOTy4YeH
TPaBU/IbHBIM OTBET, BBLICTAB/SAETCS MaKCHMa/lbHOe KOaM4ecTBO 0OasuioB. CHIDKeHHE
Oa/I/IOB TIPOU3BOAUTCS TIPH HEZIOCTAaTOYHOM OOOCHOBAHHWH, HE3aKOHUEHHOCTH PeIleHHs,
He3HAUUTe/IbHBIX BBIUMC/IUTE/IbHBIX OIMMOKaX IPH BEPHOM XO/Ie PacCy»K/|eHHUM.

ba3oBblii ypoBeHb CGHOPMHPOBAHHOCTH KOMIIETEHIIMM CUMTAETCS JOCTUTHYTBIM,
eCJI CTY/IeHT 110 UTOraM BbITlo/IHeHHs1 paboThl Habpas 10 H6asos.

Ta6ymmna 15 — Kpurepuu ouennBanus cGopMHUPOBAHHOCTH KOMIIETeHIIMH

Kop v HaMeHOBaHWe UHAUKATOpa KpuTepuu olieHrBaHus CHOOPMUPOBAHHOCTH KOMITeTeHI[UN
JOCTYDKeHUsT KOMITeTeHLIUU (YacTu (uacTy KOMIIeTeHL1N)

KOMIIETeHI[1H)

Ha 6a30BOM YpOBHe

Hd TTOBLIII€EHHOM YDOBHE

N/-1omnk-1 crione3yetr 0OCHOBHbIE
3aKOHbBI eCTeCTBeHHOHAaYYHbIX
JVCLIMIUIMH [JIs1 pelleHus]
CTaHZAPTHBIX 3a7la4 B COOTBETCTBUU C
HarpaB/eHHOCTBIO TPO(eCCHOHaTbHON
[lesATe/IbBHOCTU

CTyZileHT B OCHOBHOM
[PaBUJILHO [IPUMEHSIET

OCHOBHBI€ IMOHATHUA U METObI

JTMHENHON U BEKTOPHOU
anreOphl, CrIOCOOEH pelaTh

TUIIOBBIE 3ald4YX MOAYJIA Ha

OCHOBe 3HaHUN OCHOBHBIX

3dKOHOB, ITPDABUJIbHO pelIdeT

OCHOBHYHO 4aCTb 3alaHUM

CTyzileHT rpaMOTHO
NpUMeHsieT OCHOBHbIE
TIOHSITUSI U METO/IbI
JTMHENHOM U BEKTOPHOU
anreOpsbl, XOPOIIIO pelraeT
THUIIOBbIE 3a/jaud MOJY/Is
Ha OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB,
TPaBWIbLHO pellaeTr

OOJIBIITYIO YaCTh 3a/laHUM

N3 Nel «<AHa/iMTHYECKasi reoMeTpUsa»

Tab6mmia 16 — @opmMupyemMble KOMIeTeHIMH (M/IU UX YaCTH)

Kop v HaMeHOBaHMe MHJMKAaTOpa OrneHOUHBIE
Koz v HaMeHOBaHMe KOMIeTeHLUU JOCTHDKEeHUS] KOMITeTeHL{UN MaTepHasbl U
(yacTu KOMIIeTeHLMH) CpeficTBa
OIIK-1. CniocobeH peraTh THITOBBIE 3aJaur N -1onk-1 Vicrionb3yeT OCHOBHbIe
npoeCcCUOHAILHON [1esiITe/IbHOCTU Ha OCHOBE 3aKOHbI eCTeCTBEHHOHAyYHbIX TpoBepKa
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTHUeCKUX 1 JOUCLIAIUIAH JIJ1S1 pelleHust CojepKaHMs
€CTeCTBEHHBIX HayK C IPUMEeHeHUeM CTaHJapTHBIX 3a/jay B VI3
MH(OpMaLIOHHO-KOMMYHHKAaL[MOHHBIX COOTBETCTBUM C HaIlpaB/IeHHOCTbHIO
TeXHOJIOTUH 1poeCcCHOHAILHOU [1esiITe/IbHOCTH

Tunosble 3a0aHus
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3adaHue Ne1.

[aHbl KoopAUHATHI BeplunH TpeyrobHruka ABC. Haitu:

1) pmuHy cTOpOHBI AB;

2) ypaBHeHusi cTopoH AB 1 AC v ux yr/iioBble KO3(QPULMEHTHI;

3) BHyTpPeHHUM YroJ A;

4) ypaBHeHUe BbICOTbI CD U ee [IJIMHY;

5) ypaBHeHUe U [IJIMHy MeavaHbl AF;

6) ypaBHeHHe OKPY>KHOCTH, A/151 KOTOpou CD C/Iy>KUT AuaMeTpOoM;

7) TOUKYy TiepeceuyeHusi Me/IaH;

8) ypaBHeHMe NpSIMOM, MPOXO/IIel uepe3 TOUKy A, napasienbHo BbicoTe CD.

Howmep BapuaHTa A B C
1 (=3; -2) (0; 10) (6; 2)
2 (1;1) (4;13) (10; 5)
3 (0; 3) (3; 15) S 7)
4 (=2, 0) (1, 12) (7, 4)
5 (2, -1) (5, 11) (11, 3)
6 (3; -3) (6;9) (12; 1)
7 (=1 2) (2; 14) (8; 6)
8 (5, -4) (8; 8) (14; 0)
9 (=4, 5) (=1, 17) (5:9)
10 (4; 4) (7; 16) (13; 8)
11 (=4; 2) (4, —4) (65 5)
12 (=2, 1) (6; =5) (8;4)
13 (=3; -3) (5, -9) (7, 0)
14 (2; 2) (10; —4) (12; 5)
15 (4; -1) (12; -7) (14; 2)
16 (=6; —2) (2, -8) 4; 1)
17 (1; 2) (13; -7) (11; 7)
18 (-7; -1) (-5;-10) (3; 4)
19 (=5; 0) (7;9) (5 =5)
20 (=7;2) (5;11) (3; -3)
3adanue Ne2.

HaHo ypaBHeHue »siurica. Iloctpouts 3amunc. HaWTu mosiyocw, KOOpPAWHATHI
BepIIVH, (JOKYCOB, SKCLIEHTPHUCHUTET.

Bi?;;ia a YpaBHeHue Bi)?/ll\:lill')ra YpaBHeHue
1 4x* +y* =16 11 64x> +y° = 64
2 9x> +4y*> =36 12 Ox> +16y> =144
3 4x* +y* =36 13 25x> +16y° =400
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4 9x* +y* =9 14 16x* +25y* =400
5 x> +9y* =9 15 x> +16y° =16
6 x> +4y* =16 16 16x> +9y* =144
7 16x> +y° =16 17 4x* +3y* =36
8 3x* +4y* =36 18 25x> +9y° =225
9 x> +9y* =36 19 Ox* +49y° =441
10 9x> +y* =36 20 49x*> +9y* =441
3adaHue Ne3.

IlaHbl AeMCTBUTEbHAS TIOYOCh @ W IKCLEHTPUCHTET & TurepOosbl. COCTaBUTH
ypaBHeHHe rurepbosibl U HaWTH KOOpJWHaThl ee BeplivH, (OKYCOB, YypaBHEHUS

acumnToT. [TocTpouTsk rumnepbosny.

Howmep BapuaHTa a g Howmep BapuaHTa a g
1 2.2 V2 11 8 V2
2 3.3 V2 12 67 J7
3 243 V2 13 5J7 237
4 J5 3.2 14 47 37
5 245 V3 15 3J7 47
6 35 J5 16 J7 237
7 4.5 3J5 17 36 243
8 J6 J2 18 4.6 2
9 2.6 V3 19 V3 3.2
10 7 3 20 4-/3 J5

3adaHue No4.

IlaHo ypaBHeHHe rmapabosbl. [TocTpouTh Mapaboy W HaWTH KOOPAWHATHI (DOKyca U

ypaBHEHUe IUPEeKTPUCHI.

Howmep BapuaHTa YpaBHeHue Howmep BapuaHTa YpaBHeHue
1 y* =—10x 11 y* =—5x
2 x> =10y 12 x> =-5y
3 y* =9x 13 y* =3x
4 x> =-9y 14 x° =4y
5 y> =-8x 15 > =-=3x
6 x> =8y 16 x> =3y
7 v =Tx 17 y? =2x
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x’=-T7y 18 x°==2y
y* =—6x 19 ¥ =—1lx
10 x> =6y 20 x*=1ly
3adaHue Ne5.

anbl KoopAuHATHI Touek A, B, C, D. Tpebyetcs:

1) HamucaTtb ypaBHeHMe miockocTu ABC;
2) HamucaTb ypaBHEHUWeE TIJIOCKOCTH, MPOXOAsller yepe3 TOUuKy D mapasiensHO

iockoctu ABC;

3) HamMcaThb KAHOHMYeCKHe U IapaMeTpuueckre ypaBHeHUs TIpsiMoii AB;
4) HanucaTb KaHOHWUYeCKHe YpaBHeHHUs MpPSIMOM, TpOXoJsileid depe3 TOUuKy D

TeprieHAuKYJIsIpHO TUI0CKoCTH ABC;

5) HaUTH paccTosiHue oT Touku D fo ockoctu ABC.

KoopauHaTtel Touek
Howmep BapuaHTa A B C D
1 (3-1;2) | 4-1;-1) | (2,0;2) (1;2;4)
2 (2-1;2) | 3-1;-1) (1, 0; 2) (0;2; 4)
3 (3;0; 2) (4; 0; 1) (2;1;2) (1;3;4)
4 (2;-1; 3) (3;-1;0) (1; 0; 3) (0; 2; 5)
5 (3 1;2) (4;1;-1) (2;2;2) (1;4; 4)
6 (2;1;2) (3;1;-1) (1;2;2) (0; 4; 4)
7 (1;1;2) (2;1;-1) (0; 2; 2) (=1;4;4)
8 (0;1;2) (1;1;-1) (=1, 2; 2) (=2;4;4)
9 (0;2;2) (1;2;-1) (=1, 3; 2) (=2; 5;4)
10 (0;2; 1) (1; 2, -2) (-1;3; 1) (=2;5; 3)
11 (2;1;0) (5:3;1) (0;1;2) (4;3;1)
12 (1,1, 0) (2;3;1) (1;-1;2) (3;2;1)
13 (1,1, 0) (3;4;5) (2;3;1) (4;5; 1)
14 (2;,-1; 0) (-1;3; 4) (1;1;1) (0; 3; 5)
15 (3;-1;2) (7,9, 1) (5;1;2) (1, 2;0)
16 (2; 4;-3) (3; 5;—4) (4;5;-1) (3;4;0)
17 (1;3;-1) (2;0;7) (=2;0;7) (5;5; 2)
18 (1;-1; 1) (4;1;2) (2;0;1) (5;2;8)
19 (1; 4;-2) (=2;5; 0) (3;4;0) (2;5;-1)
20 (2;-1;1) (4;-4; 1) (1;0; 1) (3; 4; 6)

MakcumanbHOoe KomuecTBo 0a/uios 3a; 20 6a/ios.

KomuuectBo 0anios,

BBICTAB/ISIEMbIX 3a BBIMIOJIHEHWE 3aJjaHUM,
MPaBUWIbHOCTU OTBETA W MOJIHOTHI pellieHUs], TTOKa3bIBaKIIMX 3HaHUEe OCHOBHBIX MOHSTUM
Y METO/IOB aHA/IMTUYECKOW TreOMeTpUM, yMeHue MPUMEHSTh WX TpU pelleHuu 3azad,
B/a/leHe HaBblKaMH CAMOCTOSITeTbHOW paboThl, CIOCOOHOCTb OGOPMHUTHL pellieHue B
B/l MMCbMEHHOT'0 0TYeTa B COOTBETCTBUM C TPeOOBAHUSIMHU.
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Ob6ie TpeGOBaHWS K  BBITIOJIHEHWIO 3a/laHWMN: pellleHHe J0/DKHO — OBITh
MaTeMaTHUYeCKU TPAaMOTHBIM, TIOJTHBIM. MeTozibl pelieHusi, (hOpMbl ero 3armicu U (hopMeI
3aITUCH OTBeTa MOTYT OBbITb pasHbIMH. 3a pellleHre, B KOTOPOM OOOCHOBAHHO TOyUeH
MIPaBU/IbHBIA OTBET, BBICTAB/ISAETCA MaKCHMajlbHOE KOMUuecTBO 06aioB. CHibKeHUe
0as/IoB TIPOM3BOUTCS MPH HEJIOCTaTOUYHOM OOOCHOBAaHWM, HE3aKOHUEHHOCTH peIleHus],
HEe3HAUMTE/IbHBIX BBIUMCTUTE/TBHBIX OIIMOKAX MPH BEPHOM XO7Ie PaCcCy>KIeHHH.

Ba30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU CUUTAETCS [JOCTUTHYTHIM,
€CJIU CTY/IeHT 110 UTOTaM BbITNoHeHust paboTbl Habpan 10 6ansios.

Tabuna 17 — Kpurepuu oneHuBannsa c)OPMHPOBAHHOCTH KOMIETEHIHH
Kog v HaumeHOBaHUe Kpurepuu olieHnBaHUs C)OPMUPOBAHHOCTH KOMITeTEHLIMU
WH/YKaTOpa JOCTHKeHUs (yacTu KOMITeTeHILMH)

KOMIIeTeHIUM (YacTu
KOMIEeTEeHIL1H)

Ha 6a30BOM ypOBHe

Ha TMOBBLIIEHHOM YPOBHE

N-1lonk-1 Mcnonbsyer
OCHOBHbIE 3aKOHbI
eCTeCTBeHHOHAYYHbIX
JOVICLIAIIIVH 1S pelleHus
CTaHJapTHBIX 3a/a4 B
COOTBETCTBUU C

CTyZleHT B OCHOBHOM
TIPaBWJILHO TIPUMEHSIET
OCHOBHbIe TIOHSTHSI 1 METO/IbI
aHa/IMTUYECKOW TeOMeTpHH,
criocobeH peliaTh TUTTOBbIE
3aJjauu MOZYJIsi HA OCHOBe

CTyeHT rpaMOTHO TIPUMEHSsIeT
OCHOBHBI€e TIOHSITUSI U METO/IbI
aHaTMTUYEeCKOM reoMeTpUH,
XOPOLLIO pelllaeT TUTIOBbIe
3a7lauv MO/yJisi HA OCHOBE
3HaHW OCHOBHBIX 3aKOHOB,

HarpaB/IeHHOCTBIO 3HAaHWM OCHOBHBIX 3aKOHOB, MPaBU/IBHO peliiaeT O0JIbIIy 0
nipodeccroHaIbHON TIPaBWILHO pelllaeT OCHOBHYIO | YaCTb 3a/laHui
JIesITeJTbHOCTH YacTh 3aflaHUM

Moayab 2. BBeieHre B MaTeMaTHUYeCKHA aHA/TH3.

KonrposibHast padora Ne 2 «IIpeaenbi»

Tab6smmia 18 — ®opmMupyemblie KOMIETeHIIMH (M/IH UX YaCTH)

Kop v HaumeHoBaHMe nHAMKaTtopa | OlleHOYHbIE
Kopx v HauMeHOBaHMe KOMIIETEHLIMU JOCTH)KeHUsI KOMIeTeHLIUU Marepuasbl U
(4acTu KOMIOEeTEeHIINM) CpefCcTBa
N [-1onk-1 Vicrionb3yeT OCHOBHbIe
OITK-1. CriocobeH peliiaTh TUMOBbIE 3a/laul A y
o 3aKOHbI €CTeCTBEHHOHAYYHbIX
rpodecCrOHaNbHOM /leATeTbHOCTH Ha
o JVICLIATIIVH JJ1 pelieHust [TpoBepka
OCHOBE 3HaHWU OCHOBHBIX 3aKOHOB
CTaHJapTHBIX 3a/au B CcoZiep>KaHus
MaTeMaTUYeCKUX U eCTeCTBeHHbIX HayK C
COOTBETCTBUMU C KuP
rpuMeHeHreM UH(POPMaLIMOHHO-
o HarpaB/IeHHOCTbIO
KOMMYHUKALMOHHBIX TeXHOJIOTUN o
nipodecCHoHaTbHOU [1esiTe/IbHOCTU
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Tunoeble 3a0aHus

3adaHue Ne 1-5. Haiitu ripefienibl (PyHKLIWMN:
3x° +5x—2
2 43x+2
5 p—

2) lim 2% 71X +2

=2 3x° +6x" -4
3) fjm Y¥ =4 =V6-x

x—5 x—5
1g2x

b lim

4) lim—
x>0 5in3x

5) lim

MakcrManbHOe KOTuuecTBO 0aioB: 15.

KomuecTBo 0asisioB, BBICTAaBASEMBIX 3a BBIMOJHEHWE 3aflaHUM, 3aBHUCHUT OT
MPAaBWILHOCTU OTBeTa W TIOJHOTHI peIlleHUs], TI0Ka3bIBAIOL[UX 3HaHWE OCHOBHBIX
TIOHSITUM, METO/IOB U 3a/lay TeOpUH TIpe/ie/IoB, yMeHre TIPUMEeHSTh TIPU pellleHrH 3a7iau.

Ob6iue TpeOOBaHWSI K  BBITIOJIHEHWIO 3a/laHWMN: pellleHHe J0/DKHO  ObITh
MaTeMaTUUeCKU TPaMOTHBIM, TIOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3arvcyd U opMbl
3aIMCy OTBeTa MOTYT OBITh pa3HbIMH. 3a pellieHHe, B KOTOPOM OOOCHOBAHHO TMOy4YeH
TIPAaBWIbHBIM OTBET, BBLICTAB/ISETCA MaKCHMaabHOe KOMMuecTBO OasioB. CHIDKeHHe
6asTIOB TTPOU3BOAUTCS TIPH HEJIOCTaTOYHOM OOOCHOBAHWH, He3aKOHUEHHOCTU PeIIleHMs,
HEe3HAUMTe/IbHBIX BBIUMCIUTE/TbHBIX OITMOKaX TIPU BEPHOM XO/Ie paCcCy KIeHHH.

Ba3oBblii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHI[UM CUUTAETCS JOCTHUTHYTBHIM,
eCJI CTYJIeHT 110 UTOTaM BbITIO/IHEeHHUs1 paboThl Habpas 7,5 6ansios.

Ta6ymua 19 — Kpurepuu oueHnBanus chopMHPOBAHHOCTH KOMIIETeHIIMH

Kputepuu ouieHrBaHus C()OPMUPOBAHHOCTH
Kog 1 HauMeHOBaHVe MHAUKaTOpa
KOMITeTeHLIUU
JOCTHKeHMS] KOMIIeTeHLIMY (4acTh
(yacTu KOMIIeTeHL1H)
KOMITeTEHLUU)
Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
CTyZleHT B OCHOBHOM CTyzieHT rpaMOTHO
TPaBUJILHO NIPUMEHSIET TIpUMeHsieT OCHOBHbIE
N [-1onk-1 icnonb3yeT OCHOBHbIE | OCHOBHbIE IIOHATUSA U TIOHATUA U MEeTO/IbI
3aKOHBI eCTeCTBeHHOHAaYYHbIX MeTO/ibl TEOPUU TIpeJie/ioB | TeOPUH IpejesioB U
JOUCLUIUIVH JIJIS1 PelleHus] Yl HEeTIPepPbIBHOCTH HeIpepbIBHOCTH
CTaHJapTHBIX 3a/,a4y B ¢byHKUMH, criocobeH (yHKL[1H, XOPOILIO
COOTBETCTBUM C pelaTh TUIOBbIE 3a7lauy pelaeT TUIIOBbIE 3a/la4n
HAaIlpaB/IeHHOCTBIO MO/yJ/ISl Ha OCHOBe 3HaHWK | MOZYJ/Isl HA OCHOBE 3HAaHUU
npo¢ecCOHaNBbHOM eATeIbHOCTH | OCHOBHBIX 3aKOHOB, OCHOBHBIX 3aKOHOB,
[IpaBUJIBHO pellaeT MIpaBUJILHO pellaeT
OCHOBHYIO 4aCTh 3a/laHUN 00JIbILIYIO YaCTh 3a/laHUM
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Moayns 3. MuddepeHipanbHoe ucunciaeHue GyHKIMU OAHOM NepeMeHHOU

KonTposibHast pabora Ne 3 «{uddepennripoBanue QpyHKIHN»

Tabymma 20 — @opMupyemMblie KOMIeTeHIMH (M/IH UX YaCTH)

Koz v HauMeHOBaHMe MHWKATOpa OueHouHbIe
Kog 1 HauMeHOBaHVe KOMITeTeHLIUU JNOCTW)KeHUs] KOMITeTeHLUN Marepuarsbl U
(4acTH KOMIIETEeHLMM) cpecTBa
OITK-1. CriocobeH pelliaTh TUITOBbIE 3a/laul N-1omnk-1 icrionb3yeT OCHOBHbIE
ripo¢eccroHaIbHOM /1eTe/IbHOCTH Ha 3aKOHbI €CTeCTBEHHOHAaYUYHbIX TpoBepKa
OCHOBE 3HaHWK OCHOBHBIX 3aKOHOB JVICLIUTIIVH U1 peLleHust CoepKaHms
MaTeMaTUYeCKUX U eCTeCTBeHHbIX HayK C CTaHZAPTHBIX 3aZauy B COOTBETCTBUU KiP
rpuMeHeHHeM MH(GOPMaL[OHHO- C HarpaB/IeHHOCTbIO
KOMMYHUKALMOHHBIX TeXHOJIOTUM ripoecCrOHa/IbLHOM JlesiTeTbHOCTH

Ba3zoeblli yposeHb

3adaHue Ne 1.
Haiitn npor3BoHbIe (QYyHKIMM:
1)y =Bx—43x +2)*
_Ax+Ttgx

V1+9x°
3) y =cos3x-e™™
4) y =Inarctg2x

2) y

3adaHue Ne2.

2
Havitn % v % GyHKUWN:
y=xInx.

MakcuMasbHOoe KosiuuecTBo 6asnoBs: 20.

KonnuecTBo 0asiioB, BBICTABASEMBIX 3a BBINOJHEHWE 3aJaHUM, 3aBHUCUT OT
IIPAaBU/ILHOCTH OTBeTAa M TIOJHOTHI PpeIeHMs], IT0Ka3bIBAIO[UX 3HAHWE OCHOBHBIX
TIOHATHH, MeTO/I0B AU depeHIHaTbHOTO0 UCUUCIEHNs], yMEHHE TIPUMEHSITH TTPY peIleHUH
3a7iau.

OOmume TpebOBaHUSI K BBINOJHEHWIO 3alaHWK: peIleHre JO/DKHO  OBITh
MaTeMaTHUeCKW I'PaMOTHBIM, TTOJIHBIM. MeTo/bl peliieHusi, (GOpPMbI ero 3armicy U (YOpMbI
3aITUCH OTBeTa MOTYT OBbITh pa3sHbIMH. 3a pellleHre, B KOTOPOM OOOCHOBAHHO TIOJTyYeH
MIPaBU/IbHBIA OTBET, BBICTAB/ISAETCS MaKCHMajlabHOE KOIM4YecTBo 0aioB. CHibKeHue
0as/IoB TIPOM3BOUTCS MPH HEJOCTAaTOUHOM OOOCHOBAHWM, HE3aKOHUEHHOCTH peIeHus],
HEe3HAUNTE/IbHBIX BIUMC/TUTE/TbHBIX OIINOKAX MPH BEPHOM XO7ie PaCCy KIeHHH.

Ba3oBblii ypoBeHb CHOPMHPOBAHHOCTH KOMIIETEHI[UM CUUTAETCS JOCTUTHYTBHIM,
€C/IM CTYZIeHT 110 UTOTaM BbITIO/THeHUs1 paboThl Habpast 10 6ansioB.
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Tabuna 21 — Kpurepun oneHuBaHNusA c)OPMHPOBAHHOCTH KOMIIETEHIHH
Koz, 1 HauMeHOBaHKe UHVKATOpa Kputepuu olieHMBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN

JOCTDKeHUsT KOMITeTeHLUY (4acTu (yacTu KOMITeTeHL1N)
KOMITeTeHI[1H) Ha 6a30BOM YpOBHe Ha TMOBBIIIIEHHOM YPOBHE
CTyzileHT B OCHOBHOM CTyzeHT rpaMOTHO
MPaBUIbHO NIPUMEHsIeT TIpUMeHsIeT OCHOBHbIE
OCHOBHBIE TTOHSITUSI U METO/IbI | TIOHSITUSI U METO/Ibl
N-1omk-1 Ycrions3yeTr 0OCHOBHbIE
b depeHIMaTEHOTO b depeHIMATBEHOTO
3aKOHbI eCTeCTBEHHOHAYYHbIX .
vcuuceHus: QyHKLUM OJHOW | MCUMCIeHUs PYHKLIUU
JOUCLIUTUIAH [1J151 PelleHust . N o
repeMeHHOMH, criocobeH O/THOM TlepeMeHHO,
CTaHJapTHBIX 3a/ay B
pellaTh TUTIOBbIE 3a/lauu XOpOLLO pelllaeT TUTIOBbIe
COOTBETCTBUM C HAIlpPaB/IeHHOCTHIO .
. MO/1yJIsl HA OCHOBe 3HaHUM 3a/lau MO/IyJIsl HA OCHOBe
1poeCcCUOHATbHOU [esITeIbHOCTU .
OCHOBHBIX 3aKOHOB, 3HaHWM OCHOBHBIX 3aKOHOB,
MPaBWIbLHO pelllaeT OCHOBHYIO | TIPaBUILHO pelliaeT
YacTh 3aJaHUM OOBIIYIO YaCThb 3a/JaHUMN

N3 Ne 2 «MccnegoBanye PyHKIMHA C TOMOIIbIO IIPOU3BOAHBIX
U IOCTpPOeHMe rpauKoB»

Tabsmmia 22 — @opMupyeMble KOMIETeHIIMH (M/IU UX YaCTH)

Kop v HanMeHOBaHWe UHAWKATOPa O11eHOYHEBIEe
Ko v HaMeHOBaHHe KOMIIeTeHLUU JOCTHDKEeHUST KOMITeTeHL[UH MaTepHasbl U
(4acTH KOMIIeTeHIUH) Cpe/icTBa
OTIIK-1. CniocobeH peraTh THITOBbBIE 3aJaur N/1-1onk-1 Vicrionb3yeT OCHOBHBIE
rpodecCcroHaNbHOM /1esTeIbHOCTH Ha 3aKOHBI eCTeCTBEHHOHAyUHbIX TpoBepka
OCHOBe 3HaHUI OCHOBHBIX 3aKOHOB JUCLIATUIVH J1J1S1 pellieHust CopepKaHus
MaTeMaTUueCKHUX U eCTeCTBEHHBIX HayK C CTaHJJaPTHBIX 3aJjau B COOTBETCTBUU VI3
npyuMeHeHreM UH(OPMaL[MOHHO- C HarpaBJ/IeHHOCTbIO
KOMMYHMKAL[MOHHBIX TeXHOJIOT UM npodecCcroHa/NbHOM /1eiTeTbHOCTH

Tunoeble 3a0aHus

3adaHue Ne 1.
Haiitu Haubojblliee M HavMeHbllee 3HAUeHWs [JAaHHOW (yHKUuM Y =f(x) Ha

OTpe3Ke [a; b].

Howmep BapuaHTa y=71(x) b
1 2 3 4
1 y=2x"-9x* +12x -5 -1 3
2 y=x"—6x> +9x+1 ~1 2
3 y=x-3x"-9x+10 2 4
4 y=x+3x*-9x-10 -1 2
5 y=x"+6x*+9x+2 0 4
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Howmep BapuaHTa y=f(x) a b
1 2 3 4
6 y=2x"=3x* —12x+5 ~2 3
7 y=2x"+3x*-12x-8 -3 0
8 y=2x"+9x" +12x+7 -3 1
9 y=2x"—15x" +36x—32 1 4
10 y=2x" —3x* —36x+20 -1 4
11 y=2x" +3x* —36x-21 —4 1
12 y=2x+15x* +36x+32 —4 0
13 y=2x"+15x* +24x -2 -5 0
14 y=x"—9x” +24x—18 0 3
15 y=x>—3x>—24x+26 -3 5
16 y=x"+3x> —24x-21 -5 3
17 y=x" +9x% +24x+17 -5 ~1
18 y=2x"+9x* —24x-56 -5
19 y=2x" —9x* —24x +61 -2 3
20 y=2x"—15x% +24x+4 1 5

3aodanue Ne 2.

WccnepnoBatk [gaHHy0 QYHKIUO JV = S(x) MeTofaMu AuddepeHIMaIbLHOTO

VICUMCJIEHUS U TIOCTPOUTD ee Tpaduk.

WccnepoBanue pyHKIUU PEKOMEHIyeTCsl POBOAUTD MO CAeAyolllei cxeme:

1) HatiTu obsacTh orpezesieHUs1 GYHKIUN;
2) uccnefoBaTh (PYHKI[MIO HAa HETMPePbIBHOCTH;
3) uccnenoBaTh (PYHKIMIO HA YETHOCTD;

4) Hal'TW UHTEePBaJIbl Bo3pacTaHus (yObiBaHMs) (GYHKIUH, TOUKA SKCTPEMYMa;
5) HAUTKM HWHTEepBa/bl BBINYKJIOCTH (BOTHYTOCTH),

(yHKIMY;

6) HaiTU TOYKW TepeceueHys rpauka (yHKUMA C OCSMU KOOpJWHAT (eC/d 3TO

BO3MOJKHO);

7) 110 pe3y/ibTaTaM HUCCJie/JOBaHUS TTIOCTPOUTh rpadUK (yHKIUH.

TOUKM TIepernba rpaduka

Howmep BapuanTa

y=f(x)

1

y=2x"+3x* -36x-21
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Howmep BapuaHTa y=f(x)

2 y=2x" +15x* +36x+32
3 y=2x" +15x% +24x -2
4 y=x—9x* +24x-18
5 y=x>—3x>—24x+26
6 y=x+3x> —24x-21
7
8
9

y:x3+9x2+24x+17
y=2x"+9x> —24x—-56
y=2x" —9x* —24x+61

10 y=2x" —15x* +24x +4
11 y=2x"-9x* +12x -5
12 y=x —6x>+9x+1
13 y=x-3x2=9x+10
14 y=x"+3x*-9x-10
15 y=x +6x> +9x+2
16 y=2x"=3x* —12x+5
17 y=2x"+3x> —12x -8
18 y=2x"+9x* +12x+7
19 y=2x"—15x* +36x—-32
20 y=2x"—3x* =36x+20

3adanue Ne 3.

[TpoBecTH MoJTHOE HcCIeoBaHUe PyHKIMN JV = S (X) u MOCTPOUTH ee TpaduK.

WccnenoBanue (pyHKLUM DEKOMeHAYeTCsl TPOBOJUTD M0 C/IeyIOlelt cxeMe:

1) HaiiT 061acTh orpeesieHus1 PyHKLINY;

2) ucciieoBaTh (PYHKLIMIO HAa HENPEePhIBHOCTH;

3) uccieioBaTh (GYHKLIMIO Ha UeTHOCTD;

4) HaliTH UHTEPBaJIbl BO3pacTanus (yObiBaHUS) PYHKI[UH, TOUKH SKCTPEMYMa;

5) HAUTH WHTEPBa/bl BBIMYKJOCTA (BOTHYTOCTH), TOYKH Tieperuba rpaduka
(yHKLp;

6) HaliTU TOUKU TiepeceueHuss rpauka GyHKUMA C OCAMU KOOpJWHAT (ec/id 3TO
BO3MOJXKXHO);

7) HaWTH aCUMNITOThI Tpaduka GyHKLIUY;

8) 1o pe3y/ibTaTaM MCC/eI0BaHUS IOCTPOUTD rPaPuK (HYHKIMHU.
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HoMmep BapuaHTa y=f(x) Homep BapuaHTa y=f(x)
2 2
1 y:x 14 1 y:x +9
x—4 x+4
X’ +16 x* -8
x+3 x-3
2 2
x“+21 x° =3
3 = 13 =
Y x—2 4 xX+2
2 2
4 _Xx +8 14 yzéi—
x+1 x—1
2 2
c y:x+9 15 y:x+1
X X
*-15 2
6 _X 16 y:x + 24
x+4 x+1
2
. yzx 5 17 y:x 14
x—3 x—4
2 2
3 y:x46 18 y:x—H6
xX+2 x+3
2 2
x“+3 x“+21
9 = 19 =
4 x—1 g x=2
2 2
10 yzx +4 20 yzx +8
X x+1
3adaHue Ne 4.

Pewmre 3amauy:

Howmep

BdpHWdHTAd 3:':1,[[&1‘-1&1

1 2
TpeGyeTcst BLIPBITH CUIOCHYIO siMy V=32 M® ¢ KBaJpaTHBIM JHOM TaKMX

1 pa3MepoB, uToObI Ha OO/MIIOBKY ee CTeH W JHA TIOIUIO HauMeHbIIee
KOIMueCTBO MaTepuasa. KakoBbI J0/KHBI ObITh pa3Mephl sIMbI?
CkopocTb  pocTa y MOMYJIALIAA x 3ajaHa  (dopmyJioit

2 )’:(LOOIX(loo"X).]]pH KakKOM pasMepe TIOMyJ/SIUA 3Ta CKOPOCTh
MaKCHMaJsibHa?

3 HaiiTu mMono)KuTe/lbHOE YWUCIO X, YTOObI pa3HOCTh x—Xx" 6bua
HaubOobILIeH.

4 ILo1mags MPAMOYTOILHOTO yuyacTka 3eminu 144 m?. TIpy Kakux pasmepax

y4acTKa JIJIMHA OKPY’KaloIero ero 3abopa 0y/1eT HauMeHbIIek ?

105




Howmep
BapuaHTa

3ajjaua

1

2

5

Yucno 20 pasioKuTh Ha [Ba CjaraeMbiX TaK, YTOOBI MX IPOH3BeJeHHe
ObI/IO HAMOOJIBIIIUM.

ITpoBosiokoii anuHoii 20 M TpebyeTrcs oropoauTh KaymOy, KoTopas
J0/DKHA UMeThb (popMy KpyroBOro ceKTopa. Kakoii ciefyer B3sITb PafidycC
Kpyra, uTo0BbI MyI01azib KITyMObI Oblila HAUOOJIbIIIe?

HaiiTu yncno, KoTopoe B CyMMe CO CBOMM KBaZlpaTOM JlaeT 3TOM CymMme
HauMeHblllee 3HaYeHue.

TpebyeTcsi oropoAutb 3a00pOM TIPSIMOYTOJIbHBIM ~ YYacTOK — 3eMJ/IU
monaabo 294 M* ¥ pasfgenuTh, 3aTeM STOT ydyacTOK 3a00pOM Ha /iBe
paBHble yacTu. IIpy KakuxX JIMHEHHBIX pa3Mepax ydacTKa Ji/IMHa BCEro
3ab0pa OysieT HauMeHbIIIeH?

Oropog, MpsSAMOYTO/IbHOM (hOPMBI OTOPOXKEH U3TOPOZIbI0, /IJTHHA KOTOPOM
72 M. KakoBbl [O/DKHBI OBITH pasmMepbl Oropoja, YTOOBI ero ILIOIIafb
Obl1a HauboIbIIIei?

10

IeTasb W3 JMCTOBOTO JKeje3a uMeeT (OpPMy paBHOOeAPEHHOTO
TpeyrojbHHKa C 06o0koBoii cropoHoii 10 cm. Kakum [O/DKHO OBITh
OCHOBaHHe TPEYTroJIbHHUKA, UYTOOBI ero myiomiaas Obi1a HaubobIei?

11

Kakoe monoxurenbHOe uvcio, OyAyud C/I0OKeHHBIM, C OOpaTHBIM emy
YHMCJIOM, JaeT HAMMEHBILIYI0 CyMMY?

12

Yucno 8 pa3buTh Ha [Ba TaKUX C/laraeMbIX, uTOObI CyMMa UX KyOOB Oblia
HavMeHbIIIeH.

13

Yucio 8 pa3buTh Ha /1Ba TAKKMX C/laraeMblx, YTOObI CyMMa MX KBaJpaTOB
Obl/1a HAUMEHBIIIEH.

14

3aBUCHMOCTh MEXIY ypOXKaeM O03WMOH mimeHui[pl V (1/ra) ¥ HOpMOU
rmoceea ceMsH X  (MJIH. 3epeH/ra)  BbIpakaeTcsi  (opmysion

— 2 ~
y=356+8]Ix-0,7x" Haiizute HOpMy TOCeBa CeMsiH [ijisi TOTO, UTOOBI
MOJIYYUTh MAaKCHMAaJIbHBIN YPOXKau.

15

M3 mnpsMOYrojibHOTO JIMCTa >KecTu pa3mepoM 24x9 cm Tpebyetcs
W3rOTOBUTb OTKPBITYI0 KOpPOOKy, BbIpe3asi 1O yIJlaM JIUCTA paBHbIE
KBaZipaThl W 3arubasi ocTaBIrecss OOKOBbIE TOJIOCHI IO/ TIPSIMBIM YTJIOM.
KakoBa [o/DKHAa OBITh CTOpOHA BbIPE3aEMbIX KBaZIpaTOB, UTOObI
BMeCTUMOCTb KOPOOKH Oblsla HauOoJTbIIei?

16

3aBUCUMOCTh CYyTOUYHOTO y/i0s1 V B JIMTPaxX OT BO3pacTa KOPOB X B rojax

2
onpegenstercss ypapHennem Y = 9,93 +6,80x—0,49x" x> 2. Haiimn
BO3paCT [IOWHBIX KOPOB, TIPU KOTOPOM CYTOYHBIM yaou Oyzer
HanOOJIBIINM.

17

IT1ommazb MPSIMOYTOILHOIO TpeyroiabHuka 6 cm?. Haliayute HauMeHbllee
3HaueHWe IUIOL[aJyd  KBaJpara, I[IOCTPOEHHOIO Ha  THUIIOTeHy3e
TpeyroJibHUKa.

18

[nvHa, mMprHa W BbicoTa 6aka, wmeroriero (opMmy IpsSMOYTOJEHOTO
napajyiesienvresia C KBaJpaTHbIM OCHOBAaHHWEM, COCTAaB/SIOT B CyMMe
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Howmep
3ajjaua
BdpHWdHTA
1 2
36 cMm. Uemy paBeH HauOOJIbIINI 00beM TaKOro HOaka?
TpebyeTcsi M3roTOBUTh KOHHWYECKYIO BOPOHKY C 00pasyrolrei, paBHOM
19 20 cm. KakoBa [o/DKHA OBITH BBICOTa BOPOHKH, UTOOBI ee 00beM ObLI
HanOOJIBITTHI?
OTKpLITLIA yaH uMeeT (opmy nuamHzapa obbema V =277 m3. KakoBbl
20 NO/DKHBI OBITH pafIlyC OCHOBAaHWUSI W BBICOTA YaHa, UTOOBI Ha €ro
W3rOTOBJIEHHE YIIIJIO HAUMEHbIIIee KOJTMUeCTBO MaTepHrasia?

MakcrumanbHoe KoruecTBo 6assios 3a M/3: 15 6anios.

KomuecTBo 0asifioB, BBICTAaBASEMBIX 3a BBIMOJHEHWE 3alaHUM, 3aBHUCHUT OT
TIPABW/ILHOCTH OTBETA W TIOJTHOTHI PeIlieHus], TIOKa3bIBaIOIIMX 3HAHNE OCHOBHBIX ITOHSATHH
Y METO/IOB TEOPUU MCC/IeIoBaHNs (DYHKIMM OJHOM IepeMeHHON, YMeHe MPUMEHSITb UX
TIPYU peIeHUH 3a/lau Ha HUCC/iefioBaHWe (YHKLWN W MOCTPOeHHe TpaduKoB, BaZieHUe
HaBbIKAMU CaMOCTOSITE/IbHOW PabO0ThI, CrocoOHOCTE O(OPMHUTH pelleHHe B BUJE
MTMCHbMEHHOT'0 0TUeTa B COOTBETCTBUU C TPeOOBaHUSIMH.

Ob6iue TpeOOBaHWSI K  BBITIOJIHEHWIO 3a/laHWMN: pellleHHWe JO/DKHO  ObITh
MaTeMaTUUeCKU TPaMOTHBIM, TIOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3arvcyd U opMbl
3aIMCH OTBeTa MOTYT OBITH pa3HbIMH. 3a pellieHHe, B KOTOPOM OOOCHOBAHHO MOy4YeH
TIPABW/ILHBIM OTBET, BBLICTAB/ISETCA MaKCHMajbHOe KOMMUecTBO OasioB. CHIDKeHHe
0asTIOB TTPOU3BOAUTCS TIPH HEJIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTU peITleHMs,
HEe3HAUMTe/IbHBIX BBIUHMCIUTE/TbHBIX OITMOKaX TIPU BEPHOM XO/Ie PacCy KIeHHH.

Ba30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU CUUTAETCS [JOCTUTHYTHIM,
€CJIU CTY/IEHT 110 UTOTaM BbITIO/HeHUst paboThbl Habpasn 7,5 6anios.

Ta6yma 23 — Kpurepuu oueHnBanus chopMHPOBAHHOCTH KOMIIETeHIIHH

Kop v HaumeHOBaHue KpuTepuu orieHrBaHus cOOPMUPOBAHHOCTH KOMIIETeHLIMH
WH/IMKaTopa AOCTH)KeHUs (4acTv KOMIOEeTeHIMN)

KOMIIeTeHI UM (4acTu

KOMITeTEHLUH)

Ha 6a30BOM ypoBHe

Ha IOBBINI€EHHOM YpPOBHE

NO-1onk-1 Mcnionb3yer
OCHOBHBI€ 3aKOHBI
€CTeCTBeHHOHAYUHbIX
JUCLIATIIVH J1JIS1 pellieHust
CTaH/IapTHBIX 3a/ay B
COOTBETCTBUM C
HarpaB/IeHHOCTbIO
nipogecCOHa/IbLHOM
JiesITeNIbHOCTU

CTyZleHT B OCHOBHOM
MPaBUILHO TIPUMeEHsIeT
OCHOBHBIE [TOHATHSI U METO/|bl
I depeHMaTEHOTO
VCUMC/IeHUs] (PYHKLIMU OZIHOM
riepeMeHHOM /1Jis UCC/iefloBaHUsI
GyHKIUHM U TOCTPOeHUSsI
rpaduKoB, criocobeH peliaTh
THUIIOBbIE 33/jlaul MOZY/Isl Ha
OCHOBe 3HaHHI OCHOBHBIX
3aKOHOB, PaBU/IbHO pellaeT
OCHOBHYIO 4aCTh 3a/laHUM

CTyZieHT rpaMOTHO NIpUMeHsIeT
OCHOBHbI€e TIOHSATHSI U MeTO/Ibl
b depeHIIMATEHOTO
VCUYUC/IeHUs] QYHKLMU OJHOM
repeMeHHOM /ISt
YCCeJ0BaHUs PYHKLUN U
MOCTpPOeHus rpauKoB,
XOPOIIIO pelliaeT TUTIOBbIe
3aJjauu MOZY/sl HA OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB,
TIPaBUJILHO pelaeT OOJIbIIYT0
YyacThb 3a/laHUN
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Mopayasb 4. IHTerpanbHoe ucuucjieHne (PyHKIUM 0JHOH NepeMeHHOoN

KonTtposibHast padora Ne 4 «Heonpe/ie/ieHHbIN U onIpe/ie/IeHHbIA HHTErpa/ibi»

Tabnuia 24 — ®opMupyeMbie KOMIeTeHIMU (UJTM UX YaCTH)

Koz v HauMeHOBaHMe MHAWKATOpa OrieHOYHBIE
Kop v HaMeHOBaHKe KOMIIETEHLIUU JOCTV)KEHUS] KOMITeTeHL[UU MaTepua’bl
(4acTv KOMOETEeHLMK) Y CpeJCTBa
OITK-1. CriocobeH peliiaTh TUIOBbIE 3a/Iaul N O-1onk-1 Yicmonb3yeT OCHOBHbIE
rpoecCHOHa/bHOM /leATeTbHOCTH Ha 3aKOHbI €CTeCTBEHHOHAaYUYHbIX TpoBepka
OCHOBe 3HaHHI OCHOBHBIX 3aKOHOB JUCLIUIIVH J1J151 PeLleHus] CTaHZapTHBIX CONepRARMS
MaTeMaTUYeCKUX U eCTeCTBeHHbIX HayK C 3a/lay B COOTBETCTBUM C KiP
rpuMeHeHreM UH(POPMalLIMOHHO- HarpaB/IeHHOCTbIO TIPO(eCCUOHA/TbHON
KOMMYHUKALMOHHBIX TeXHOJIOTUM JlesATeJIbHOCTH

Tunoeble 3a0aHus

3adaHue Ne 1. HaliTy Heonpe/ie/ieHHbIe UHTerpasibl:

1) j(sxz +§5+112/x7jdx
X
2) j'\/ CoS x sin xdx

3) [ In xdx

4) [ dxol dx
Jxt—4x+8

5) | cos” xsin® xdx

3adaHue Ne 2. Tpebyercs:
1), 2) BBIUMCIUTD OTpe/ieJIeHHbIe UHTerpaJibl;

3) BBIUKC/IUTH HeCOOCTBEHHBIN WHTETPasl WX YCTAaHOBUTD €T0 PaCX0JUMOCTb.
9

1) Ix x* + 4dx

-1

2) j In(x* + 4)dx

.
¢ dx

3
) g xIn’ x

3adaxue Ne 3. BeuvciuTh niowaab (GUIrypbl, OrpaHAUEHHOW KPUBBIMU, 3a[JaHHBIMU
B MPSIMOYTOJIbHOM [IEKAPTOBOM CUCTEMe KOOPAWHAT, CAeIaTh UepTeX:

y=2x"+6x-3

y=—x"+x+5
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MakcumasnbHoe KosiuuecTBo 6asnoB: 20.

KomuuecTBo 6asisioB, BBICTaB/AsIEMbIX 3a BBIMOJHEHWe 3aflaHUN, 3aBUCUT OT
MPaBWILHOCTU OTBeTa U TIOJIHOTHI pellleHus, TOKa3bIBalollleid 3HaHWEe OCHOBHBIX
TOHSATUM, METOZIOB U 3a/lau UHTEerpaJbHOI0 UCUMCIeHUs1 GyHKIMK OZJHOM TlepeMeHHOM, a
TaK)Ke YMeHHe NIPUMEeHSITh UX TIPU pellieHrH 3a/iau.

OOmue TpeboOBaHUSI K BBIIOJHEHWIO 3aflaHUW:  pelleHre JO/DKHO  ObITh
MaTeMaTUUeCKU TPaMOTHBIM, TOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3arvicyd U opMbl
3aryCcy OTBeTa MOTYT ObITh pa3HbIMH. 3a pellieHHe, B KOTOPOM OOOCHOBaHHO MO/y4eH
TIPABWIbHBIM OTBET, BBLICTAB/SETCS MaKCHMaabHOe KOMMuecTBO OasoB. CHIDKeHHe
6asII0B TTPOU3BOAUTCS TIPU HEAOCTaTOYHOM OOOCHOBaHWM, He3aKOHUEHHOCTU peIlleHus,
He3HAUMTe/IbHBIX BBIUMCIUTE/TbHBIX OITMOKaX TIPU BEPHOM XO/ie PaCCy KIeHHM.

Ba30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU CUUTAETCS [JOCTUTHYTHIM,
€CJIU CTY/IeHT 110 UTOTaM BbITO/IHeHUs paboTbl Habpan 10 6ansios.

Ta6ymmna 25 — Kpurepuu oueHuBanus cGopMHUPOBAHHOCTH KOMIIETeHIIHH
Kop v HauMeHOBaHWe UHAMKaTOpa | KpuTepuu oljeHMBaHUs CQOPMHUPOBAHHOCTH KOMIIETEHL[UN
JOCTHKEHUS] KOMIIeTeHLMH (YacTh (yacTu KOMITeTeHLMH)

KOMIIeTeHIUH)

Ha 6a30BOM YpOBHe

Ha MOBBIIIEHHOM YPOBHE

NO-1onk-1 icnosib3yeT OCHOBHBIE
3aKOHBI eCTeCTBeHHOHAYYHBIX
JOUCLIUTUINH [1JIs1 PelleHust
CTaHJAPTHBIX 3ajJau B
COOTBETCTBUM C
HarpaB/IeHHOCTBIO
npodeCcCMOHA/ILHOM JesiTeTbHOCTU

CTyZeHT B OCHOBHOM
MIPaBWIbHO MPUMeEHsIeT
OCHOBHbIE TIOHATHS U
MeTO/Ibl UHTeTrpabHOr0
WCUUC/IeHUs] GYHKIUU
O/IHOU MepeMeHHOMU,
Croco0eH pelaTh TUIIOBbIE
3a/jlaui MO/1yJIsl Ha OCHOBe
3HaHWM OCHOBHBIX 3aKOHOB,
TIPaBWIbHO peliaeTr
OCHOBHYIO YacCTb 3alaHUM

CTyzeHT rpaMOTHO
NIpYMeHsIeT OCHOBHbIe
TIOHATHUSI U METO/bl
VHTerpaabHOro UCUMC/IeHNS
(yHKLMM OJHOU
repeMeHHOM, XOPOIIOo
pelliaeT TUMOBbIE 3a/la4n
MOZYJISl Ha OCHOBE 3HaHWH
OCHOBHBIX 3aKOHOB,
MPaBU/IBHO peliaeT
OOJIBIITYIO YaCTh 3a/laHUM

Mopynb 6. IHTerpanibHoe ucuuc/ieHne (PyHKIUHM HeCKOJIbKUX NepeMeHHbIX

KontposnbHasi padora Ne 5 «KpaTHble 1 KpUBOTHHEHHbIE HHTETPa/IbD»

Tabymmia 26 — @opMupyemMblie KOMIeTeHIMH (M/IU UX YaCTH)

O11eHOUHBIe
MaTepuasbl U

KO,[[ W HaMMEHOBaHHWE MHAWKATOPA

KO,E[ " HaMMeHOBdHKMe KOMIIeTeHIIN AOCTH>KeHHs KOMIIeTeHLIMK

(4acTH KOMIOETEeHIINM) cpefCcTBa
OIIK-1. CniocobeH peraTh THITOBBIE 3aJaur N -1onk-1 Vicrionb3yeT OCHOBHbIe
npoeCcCUOHAILHON [1esiITe/IbHOCTU Ha OCHOBE 3aKOHbI eCTeCTBeHHOHayYHbIX Tposepka
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTU4yeCKuX U JOUCLIMIVIVH JIJIS1 pelleHust CoepKaHms
eCTeCTBEeHHBIX HayK C [IPUMeHeHHeM CTaHZAPTHBIX 3a7lau B KiP

HMH(OPMalIMOHHO-KOMMYHUKAIIMOHHBIX
TeXHOJIOTUHN

COOTBETCTBUM C HAITIPABJIEHHOCTBLIO
HpOCbECCHOHaHBHOﬁ AedaTe/JIbHOCTH

Tunosble 3a0aHus
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1 Jx
3adaHue Ne 1. Bb1uMcIUTh UHTETpasl J dx I (\/; + S)dy.

0 X
0 Va—x?
3adanue Ne 2. [IaH vHTErpasl I dx J. f (x, y)dy. V3MEeHUTh MTOPSIOK
2 —x=2

WHTErprupOBdAHUA. Bbruvciurts jiomaab obactu WHTErprupOBdHUKA.

3aodanue Ne3. Berunciuth 00beM Tesla, OorpaHUUeHHOT O
x=0,y=0,z=0,2x+3y+ z— 6 =0 noepxHocTsamu. /laHHOe Tes10 1 006/1aCTh

WHTerpyupoBaHusi N300pa3uTh Ha UepTesxe.

3adaHue Ned. [JaH KpUBOJMHEUHBIN UHTerpa J-(Zx —2y)dx —(x+ yz)dy Y TOUKU
!
A(0; 1), B(3; 1), C(3; 10).
BBIUMCUTE aHHBIN UHTErpasl 10 TPeM Pa3IMYHbIM MyTsM /

1) o nomanot ABC;
2) o npsimoi AC';

3) mo rapaboiie y = x* +1 or Toukn A Jo touku C.

MakcumMasbHoe KoJiuuecTBo 0asoB: 15.

KosmmuecTBo 0asyioB, BBICTAB/ISIEMBIX 3a BBLITIOJIHEHWE 3aJjaHWH, 3aBUCHUT OT
MPaBWILHOCTH OTBETAa U TIOJIHOTHI peIleHUs, TOKa3bIBalollell 3HAaHWE OCHOBHBIX
TIOHSITUH, METO/IOB WHTErpajJbHOTO MCUUCTEHUS (YHKIUM HECKOJBKUX TEPEMEHHbIX,
yMeHHe TPUMEHSTh UX TIPU PellleHnd 3afiau, BJjiafileHrne CIIOCOOHOCThIO K 000011ieHH10,
aHan3y.

O6mye TpebOBaHWUS K  BBLIMOJIHEHUIO — 3afIaHUM:  pellleHne  [JOJDKHO — OBbITh
MaTeMaTU4eCKd TPaMOTHBIM, TIOJTHBIM. MeToAbI peliieHusi, GJOPMbI €ro 3armicy U (GOPMBI
3amMKCH OTBeTa MOTYT ObITb pa3HBIMH. 3a pellleHHe, B KOTOPOM 0OOCHOBAHHO TOJ/IyYeH
TPAaBWIBHBIA OTBET, BBICTABJISIETCS MaKCHMasbHOe KoiudecTBO OasoB. CHuKeHue
0assioB MPOU3BOAUTCS TIPH HEJOCTaTOUHOM 00OCHOBAaHWM, HE3aKOHYEHHOCTH peIleHus,
He3HAUUTE/IbHBIX BHIUMC/IUTE/TBHBIX OIIMOKaX MPU BEPHOM XO7ie PaCCyXeHUH.

Ba30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH CUWUTAETCS [JOCTUTHYTHIM,
€CJIU CTY/IEHT 110 UTOTaM BbITIOJTHeHUst paboTkl Habpasn 7,5 6asoB.
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Tabuna 27 — Kputepuu oneHuBaHNusA c)OPMHPOBAHHOCTH KOMIETEHIHH

AOCTHXXeHMs KOMIIeTeHLIMH (‘—IaCTI/I

KO,E[ N HaMMEHOBaHKWE MHAWKATOPd KPI/ITepI/II/I Oll€HHMBaHUA C(bOpMI/I];)OBaHHOCTI/I KOMIIeTeHLIMK1

(4acTv KOMOETeHLMH)

JVCLIUTITAH ZIJ1S1 PeLleHuUst
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUM C HarpaB/IeHHOCTBIO
ripoecCrOHa/ILHOM /1esITeTbHOCTH

KOMIETEHLIUN) Ha 6a30BOM ypOBHe Ha I10BbILLIEHHOM YpPOBHe
CTyZeHT B OCHOBHOM CryZieHT rpaMOTHO
TIPaBU/IbHO NIPUMEHSIeT TIpUMeHsIeT OCHOBHbIE
OCHOBHbIE TIOHATUS U TIOHATUSL Y METO/IbI

N-1omnk-1 Ycrionb3yeT 0CHOBHbIE
MeTO/Ibl UHTerpajbHOI0 VIHTerpa/IbHOr0 UCUUC/IEHUS
3aKOHBI eCTeCTBEHHOHAYYHbIX

vcuucieHus: GyHKIUU (bYHKI[UM HECKOJIBKUX

HECKOJIbKMX NePeMEHHBIX, | epeMeHHbIX, XOPOLLIO
CrocoOeH pelliaTh TUTIOBBIE | PeIlaeT THUIIOBbIE 3a/lauu
3a/jlaui MOZyJ/Isl HA OCHOBe | MOZYJ/Isl HA OCHOBE 3HaHUM
3HAaHUM OCHOBHBIX 3aKOHOB, | OCHOBHBIX 3aKOHOB,
MIPaBWIbHO peliaer TIPaBU/IBHO peliiaeT 00JIbIIYI0
OCHOBHYHO YacCTb 3alaHUM 4yacTh 3aJjaHUH

Mopaynb 7. 3/eMeHThI TeopuM (PYHKLUH KOMILJIEKCHOM NepeMeHHOoMN

N3 Ne3 «KommnieKcHble uncia. PyHKIuM KOMILJIEKCHOM IepeMeHHON»

Tabsmmia 28 — @opmMupyemMblie KOMIeTeHIMH (M/IU UX YaCTH)

Kop v HameHOBaHMe MHAUKAaTOpa OrneHOuHBIE
Koz v HarMeHOBaHMe KOMIIeTeHL[UU JOCTHDKEeHUS] KOMITeTeHL{UN MaTepHasbl U
(yacTu KOMITeTeHI1H) CpeficTBa

OIIK-1. Crioco6eH peliaTh TUTIOBbIE 3a/jau
npodecCUOHa/ILHOM JiesiTe/TbHOCTU Ha
OCHOBe 3HaHHI OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKHUX U eCTeCTBeHHBIX HayK C
ripuMeHeHreM MHGOPMAL[OHHO-
KOMMYHMKAI[MOHHBIX TeXHOJIOT UM

N-1omnk-1 Mcrionb3yeT 0OCHOBHbIE
3aKOHbI eCTeCTBeHHOHAayYHbIX

ITpoBepka
JVCLIATIIVH U1 peLleHust
coZiepyKaHus
CTaHJapTHBIX 3aJlau B COOTBETCTBUU VI3

C HarpaBJIeHHOCTBIO
npodecCUOHabHOU [1eATeTbHOCTU

Tunoegble 3a0aHus:

3adanue Ne 1.

Haiitu anrebpanueckyto (HopMy KOMIUIEKCHOTO YMCJia Z, BBITIOJIHUB JEWCTBUSI B
nokasarenbHoW (opme. Halitu Mozynb |Z| Y 3HaueHWe apryMeHTa arg Z KOMILIEKCHOTO

Yuc/ia Z.
Howmep / Howmep /
BdpHdHTA BdpHdHTA
1 2 3 4
_ 4- 4 (f3- iy
1 I= % 11 z= "
(2- 2i) (V3 + i)
(2- 2i)° (3- 3i)’
2 N V] 12 7= ——=
(1- \3i)’ (1+ /3i)°
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(1- i) (ﬁ + z)
3 z= N 13
(I+ \/gl) ( 7. 21)
(- By (” V3 l)
4 e 14
(1- 1) (\/_ - l)
(1+ \3i)’ _(@+2iy
5) — 15 = 3
1+ i) (ﬁ + i)
2
K
1,43 ,-gl @+ 4y
6 2 2 16
= - (2- 21)
- 2- 2§)
, - i)’ - (2+ 21)
(W3- iy (1- i)
(1- iy’ _ -0y
8 z= 3 18
(V3- i) (1- J3 l)
; 1+ iy o GRS
(1- i)* (- iy
+ i)’ 1- 3i
10 _d l,)7 20 ( )
(I- 1) (+ i)
3adaHue No2.
Pemmmth KBajipaTHOe ypaBHeHue. KOpHM ypaBHeHHSI HalTH B airebpandeckoi
dbopwme.
Howmep YpaBHeHue Howmep YpaBHeHue
BapHUaHTa BapHUaHTa
1 22+ 2z+26=0 11 222+ 6z+5=0
2 z2- 4iz- 13=0 12 322+ 5iz+ 2= 0
3 Z2+ 2iz- 5=0 13 22+ 8iz- 7=0
4 1022+ 2z+1=0 14 z2+ 6iz- 18=0
5 Z2- 4z+20=0 15 522+ 2iz+3=0
6 Z2+iz+2=0 16 - 2z+2=0
7 - 8z+17=0 17 - 2z+17=0
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8 z*+ 2iz+ 8= 0 18 z*- 10iz- 9= 0
9 222+ 3iz+2=0 19 5z°- 2iz- 1= 0
10 52+ 2z+1=0 20 z2+2z+10=0
3adaHue Ne3.
[aHo ypaBHeHHe. HaliTu z, BBITTOJTHUB [eMCTBUS B anrebpandeckou dopmMe.
Howmep Howmep
YpaBHeHue YpaBHeHue
BapyaHTa BapyaHTa
1 2 3 4
1 z(1+ 4i)=- 1+ 11 z(3- i)= 2+
2 z(3- i)=1+2i 12 z(1+ 4i)=- 2+
3 z(2- i)=3+1i 13 z(- 1+ 2i)=3+i
4 z(1- i)=- 2+ 14 z(1- i)=1- 2i
5 z(1+i)=2- 4 15 z(2+3i)=- 1+
6 z(1+i)=- 3+ 2i 16 z(3- i)=1- 2i
7 zQ+i)=1- i 17 z(3- i)=-2+i
8 z(3+ i):- 2+ 1 18 Z(— 2+ 3i)= i- 5
9 z(1+ 3i)= 1+ 2i 19 z(1+ 4i)=- 1+ 2i
10 z(2+ 3i)=1+1 20 z(1- i)=-2- i
3adaHue Ne4.
1) HaiiTu 3HaueHre MHOrouseHa P(x) B Touke X, .
Howep MHuorouseH P(x) X,-
BapyaHTa
1 2 3
1 P(x)= x"- 2ix- 5 Xy=2-1
2 P(x)=7x"- 9x*+ x- 6 X, = 2+1i
3 P(x)= x"+ 4x+ 20 X, = 1- i
4 P(x)=2x"+ 4x- 4 X, =-1- 2i
5 P(x)= x"- 4ix- 13 X, =3+ 2i
6 P(x)= x>+ 3x*- 24x- 80 Xo=5+1i
7 P(x)=- x’- 3x"+ 24x- 80 Xo=35+1
8 P(x)= 2x’- 5x7- 4x+ 12 X, =2+ 2i
9 P(x)= x"+ 2ix- 5 X, = 2+1i
10 P(x)= x"- 8x+12 X, =2+
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11 P(x)= x>+ 8ix- 7 x,=1- 7i
12 P(x)= 5x"- 3ix- 5 Xo=3-1
13 P(x)= 6x"+ 3x"- 9x+11 X,=-2- 3i
14 P(x)=2x- 3x"- 4x+ 4 X, = 1+ 2i
15 P(x)=x"- x+1 X, =4- 1
16 P(x)= x*- 4ix- 13 X, = 3- 2i
17 P(x)= x>+ 3x*- 24x- 80 Xo=3+1i
18 P(x)= x’+ 3x>- 24x- 80 X,=15-2i
19 P(x)=2x- 5x*- 4x+12 Xo=2- 3i
20 P(x)= x*+ 2ix- 5 X,=2- i
2) Haiiti 3HaueHue MHorouseHa P(x) B TOUke X,,.
B;?:gg;a MHorouseH P(x) X,-
1 P(x)= x>+ 10x’- 20x*+ 15x- 4 Xy = -1
2 P(x)=8x"- 16x*+ 16x°- 8x Xy =1
3 P(x)= x"- 10x’- 20x*- 15x- 4 X, =
4 P(x)=- 10x’+ 20x*- 15x+ 30 X, = 2i
5 P(x)= x*+2x°- 3x*- 4x+ 4 Xy = - 3i
6 P(x)=x*+2x’- 11 X, = - 3i
7 P(x)=x°- 6x*- 4xX’+ 9x>+ 12x+ 4 X, =1
8 P(x)=x*+7x+15x°+ 13x+ 4 Xy = -1
9 P(x)=x"- 2x*- 2x’+ 8x"- 7x+ 2 X, = 2i
10 P(x)=x"- 5x’+ 6x°+ 4x- 8 X, = - 3i
11 P(x)= x*- 2x + 2x- 1 x, = 3i
12 P(x)= x*+11x’- 45x°- 8lx+ 54 X, = 2i
13 P(x)=x"+2x’- 3x°- 4x+ 4 X, = - 2i
14 P(x)= x’+ 6x*- 4x’+9x* + 12x+ 4 X, = - i
15 P(x)=5x"- 6x>- 3x+ 4 X, = 4i
16 P(x)= x*+ 7x>- 15x> + 13x+ 4 Xy =1
17 P(x)=x"- 2x*- 2xX’+ 8x*- 7x+ 2 Xy =1
18 P(x)= x*+ 11x’ + 45x* + 81x+ 54 X, = I
19 P(x)= x*- 2x’+ 2x- 1 x,= - 4i
20 P(x)= x*+11x° + 45x* + 81x+ 54 X, = - 2i
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3adaHue Ne5.
Havit Bce 3HaUeHUs1 KOPHSI.

Howmep BapuaHTa KopeHsb Howmep BapuaHTa KopeHb
1 Y2+ 2i 11 {2- 2i
2 J-5- 50 12 Ya- 4
3 INEES 13 3~ a4+ 4i
4 41+ \/gi 14 1+ i
5) { \/g_ i 15 -2+ 2
6 (- 2- 2i 16 V1- i
7 J-3+3i 17 - 4- 4i
8 - 1- i 18 3- 3i
9 (i- 1 19 NG
10 J- 3- i 20 - 3+

MakcuMasnbHOe KoruecTBo 0asiioB 3a: 20 6aios.

KosmmuectBo 0asuioB, BBICTAB/ISEMBIX 3a BBITIOJHEHUWE 3a/laHWM, 3aBUCUT OT
TIPaBUIBHOCTH OTBETA U TIOJTHOTHI PelleHHs], TTOKA3bIBAIOI[UX 3HaHWEe OCHOBHBIX TTOHSATHH
U METOZIOB TeOpPHM (PYHKI[UK KOMILJIEKCHOTO TIepeEMEHHOI0, YMeHHe TPUMEHSATh WX TPH
pellieHWy 3a/lay, B/IaJeHWe HaBbIKAMH CaMOCTOSTE/IbHOM pPabOThI, CITOCOOHOCTH
oopMUTH pellieHre B BH/e MMCbMEHHOTO OTYeTa B COOTBETCTBUY C TPeDOOBaHUSIMHU.

OOuue TpebOBaHWS K  BBITIOJIHEHWIO 3a/laHUN: pellleHHe J0/DKHO — OBIThb
MaTeMaTHUeCKU TPaMOTHBIM, TIOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3armicyd U (OpMbI
3aIMCy OTBeTa MOTYT OBITh pa3HbIMH. 3a pellleHHe, B KOTOPOM OOOCHOBAHHO TMOy4YeH
TIPABWILHBIM OTBET, BBLICTAB/ISETCA MaKCHMajbHOe KOMMuecTBO OasioB. CHIDKeHHe
0asITIOB TTPOU3BOAUTCS TIPU HEJIOCTaTOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTU peITleHMs,
HEe3HAUMTe/IbHBIX BBIUMCIUTE/TbHBIX OITMOKaX TIPU BEPHOM XO/Ie PaCCy KIeHHH.

Ba3oBblii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHI[UM CUWUTAETCS JOCTHUTHYTBHIM,
eCJI CTY/IeHT 110 UTOraM BbITIO/IHeHHs1 paboThl Habpas 10 6asnos.

Ta6yma 29 — Kpurepuu oueHnBanus choOpMHPOBAHHOCTH KOMIIETeHIIMH

Kog, 1 HauMeHOBaHMe WHVKATOpa Kputepuu orieHrBanus c)OpMUPOBAHHOCTH KOMIIETEHLIMH
JIOCTH)KEeHUST KOMIIeTeHLIUU (YaCTu (4acTv KOMIOETeHLMK)
KOMIIETEHLINN) Ha 06a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
CTyzeHT, B OCHOBHOM, CryZileHT rpaMOTHO
TPaBUJILHO NIPUMEHSIET TIpUMeHsIeT OCHOBHbIE
N[-1onk-1 icnonb3yeT OCHOBHbIE OCHOBHbI€ TTIOHATUSA U TIOHATUS ¥ MeTO/[bl TeOPUU
3aKOHbI eCTeCTBeHHOHayYHbIX MeTO/bl TeOpUH (PYHKLMHI (YHKLMI KOMIJIEKCHOTO
JOUCLIUIIIVH JIJIS1 PelleHus] KOMIIJIEKCHOT'O [TepEMEHHOT0, | [IepeMeHHOr0, XOPOLLO
CTaHJAPTHBIX 3aZlau B COOTBETCTBUM | CIIOCOOEH pelaTh TUITOBbIe pelliaeT TUIIOBbIE 3a/jauk
C HarpaB/eHHOCTbIO 3a/ja4d MO/ZlyJIs1 Ha OCHOBe MO/yJIs1 Ha OCHOBe 3HaHUM
npodeCCHOHAIbHOM [1eITeJIbHOCT | 3HAaHWW OCHOBHBIX 3aKOHOB, | OCHOBHBIX 3aKOHOB,
[IpaBUJILHO pellaeT TIPaBUJIBHO pelliaeT
OCHOBHYIO YaCTh 3a/laHUM 00/IbI1IYI0 YacTh 3aJjaHUM
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Mopayas 8. JuddepennnanbHbie ypaBHeHUA

N3 Ned «/InddepeHnuanbHbie ypaBHEHUSI»

Tabuna 30 — @opMupyemMble KOMIeTeHIUH (WM MX YaCTH)

Koj 1 HauMeHOBaHHe WHAWKAaTOpa

O11eHOUHbIe

Kop 1 HaMeHOBaHNe KOMIIETeHLIUU JOCTYIKeHUS] KOMITeTeHLIUY MaTepuarbl
(4acT KOMIeTeHI 1K) Y Cpe/iCTBa
OTIIK-1. CniocobeH peraTh THITOBBIE 3aJaur N-1onk-1 Mcrone3yeT 0oCHOBHEBIE
npodeCcCHOHaILHOM /1esITe/IbBHOCTH Ha OCHOBE 3aKOHbI eCTeCTBeHHOHayYHbIX TpoBepKa
3HaHWM OCHOBHBIX 3aKOHOB MaTeMaTUYeCcKux U JOUCLIMIUIVH JJ1s1 pelleHust CoepKaHu
eCTeCTBeHHBIX HayK C [IPUMeHeHueM CTaHJAPTHBIX 3ajau B VI3

VMH(OpMaLMOHHO-KOMMYHHKAL[MOHHBIX

TeXHOJIOTUH

COOTBETCTBUM C HalpPaB/IeHHOCThHIO
ripodecCOHa/IbLHOM J1esiTelTbHOCTU

Tunoeble 3a0aHus:

3adaHue Nel.
Haiitu obitiee pertieHue (061iuit uHTerpan) auddepeHIMATLHOTO YPaBHEHMUS.

Howmep YpaBHeHue Howmep YpaBHeHue
BapvaHTa BapvaHTa
1 y—Xxy= (1 +x° )y' 9 (ezx - l)dy +yedx=0
2 x(1+y2)+y(1—x2)y’:o 10 Yitgx—y=0
3 y'=(2y+1)ctgx 11 y'sinx—ylny=0
4 (1+)cz)y'=y()c—\/1+x2 12 Yy =e"
5 (ler2 )y3 - (l—y2 )x3y' =0 13 (e" +2)y' = ye*
6 x(1+y2)+(1+y3)y'=0 14 (ex +1)dy+exdx:O
7 y’cosx:(y+1)sinx 15 xzdy+ (y—l)dx:O
8 (2+y)dx—(2—x)dy=0 16 y'cosx — ysinx=0
3adaHue Ne 2.
Haiitu ob1iiee peitierue (0611uit uHTerpas) auddepeHIMATEHOTO YPaBHEHMS.
Homep YpaBHeHnue Howmep YpaBHeHne
BapvaHTa BapvaHTa
1 xye; +y2 :nyle; 11 _X:y’—y:,,/xz -|-y2
2 2\, r R
2 (3x —y )y—2xy=0 12 X +xes —y=0
3 xhlﬁdy—ydsz 13 xy':y]nz
Y X
4 xy =y° +8x7 14 (x2 —y° )y' =2xy
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, X-— , X+
5 Spants 15 =277
xX+y X—y
6 2x°y + x> +y* =0 16 (x2+y2)dx—xydy=0
7 X)) =y+qx>—y° 17 xy'—yzxtgz
X
8 dxyy’ —y* =3x* =0 18 xy' —y—4Jxy=0
, 8x+5 , 2x
9 = 4 19 Iz—yz
S5x-2y 3x" =y
2
10 x*y' +y* =2xy=0 20 "= 2y
X"+ xy
3adaHue Ne 3.

Haiitu obitiee peltieHue (061iuii uHTerpan) auddepeHIMATLHOTO YPaBHEHMS.

B?p(;\gil;a YpaBHeHue Bi?;;ipm YpaBHeHue
1 (1+x2)y'+y=arctgx 11 y—y=e"
2 y'cos’ x + y =tgx 12 2x) +y=2x
3 xy'+y—x—-1=0 13 y'xhlx—y=3x3lnzx
4 x*y' =2xy+3 14 xy'—y=-Inx
5 xy'+y-3=0 15 y' —ycosx =—sin2x
6 (1+xz)y'—2)cy=(1+xz)2 16 Xy +y=x+1
7 y'_2xy:2xex2 17 y'cosx + ysin x =2xcos” x
8 X’y +3x°y=2 18 xy)' =3y=x'Inx
9 xy'—y=-2lnx 19 xy' =2y =4x"cos’ x
10 xy —y=x 20 xy' —5y=e'x’
3adaHue Ne 4.

Haiitu ob1iiee pertierue (0611uit uHTerpas) auddepeHIMATEHOTO YPaBHEHMS.

Howep YpaBHeHue Howmep YpaBHeHue
BapUaHTa BapuaHTa
1 3xp' + 5y =(4x—5)y* 11 Y +2y=2x"y
2x -5 S
2 2y~ == 12 =2y
Y 2 Y ) XYy —y=x)y
3 V' —ytgx=—=y*sinx 13 X +y=—x"y°
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4 Y —y=xp° 14 X' +2y=3x"y"

5 Y +2y=(x+1)y> 15 Y +y=—ey

6 x°y =x"+y° 16 xy' =2y=x*y

7 V' +2y=y’e" 17 V' — ytgx = y* sin xcosx

8 2xpy' —y> +x=0 18 x)' +y=2xy"Inx

9 Y =—2 2 19 V' — ytgx =—y* cosx

X

10 ' —4y=x*y 20 x' =x"y* =2y

3adaHue Ne 5.

HaliTh uacTHoe pellieHre qud@epeHLIMaTbLHOTO ypaBHEHUSI BTOPOrO TIOPS/IKa,
JIOMyCKaroll[ero MoHWwKeHWe MopsiZika, TIPU YKa3aHHbIX HayabHbIX YC/IOBUSIX.

Howmep YpaBHeHue HauaseHblIe ycioBus
BapuaHTa

1 2

1 (=2 =20y | H0)=3,y (0):

2 Yy =2y »(0)=0, y'(0)=0

3 V' —e'y =0 »0)=0, y'(0)=1

4 x’y"=4Inx »(1)=4, y(1)=0

5 "+ rt X = COS X ( ) '(szz
Yy TyIg 2) 2

6 xy"=Inx+1 y(l) 0, y(l =O

7 " -2y =2x" ()=—, y(1)=4
V== (0)=1, y(0)=2

8 - - =1, !/

w/(l—x2)3 g

9 " — y'ctgx =sinx ( ):1 '(szz

y'-yag NS5 )75
4

10 X' =y =x"=0 y(l)IE,Y'(1)=3

11 2y"_e y(O):O; y'(O):%

12 yn 3 =1 y(O):l, y,(O)ZO

[N/ 1
13 yy'=1 y(0)=§,y'(0)=1
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14 w'=0") #(0)=1, y'(0)=2

15 200) =(v-1)y" »(0)=0, y'(0)=1

16 V' =xe* y(0)=1, »'(0)=0

17 (x2 + l)y” =2xy' y(0)=1, y'(0)=3

18 2y" —3y* =0 y(=2)=1, y'(-2)=-1
19 23" =) #0)=4, y'(0)=2

20 2" =1+ () »0)=1, y'(0)=1

3adaHue Ne 6.

Haiitu obiiiee peitieHue quddepeHIMaIbHOTO YPaBHEHMUS.

Howmep YpaBHeHue Howmep YpaBHeHue
BapHaHTa BapHaHTa
1 y¥+ 2y¥- 3y= 6x 11 V¥ 2y¥=6x"- 10x+ 12
2 V¥ 4y¥= 4x*- 8x 12 V¥ 2y% 2y=x"+ 2x* + 3
3 Y 2y 2y=x"+1 13 V¥ 293 2y=x7- 1
4 V¥ 4yy= 8x+ 4 14 V¥ 4y¥=x"+x- 4
5 y¥ 4y¥=x"+ x 15 V¥ 29¥+ 2y = x"+ 2x+ 1
6 y¥+ 29%+ 2y=3x"+ x 16 Y+ 2y 2y=2x"+ 2x°
7 V¥ 2y¥ 2y = x+ 2 17 y¥+ 2y¥- 3y= 6x
8 Y+ 2% 2y=x"+ x+ 1 18 y¥+ 2y¥- 3y= 6x
9 ¥ 4yy=12x" 19 y' =2y -8y =16x"+2
10 V¥ 3yy=2- 6x 20 Y —y=x"
3adaHue Ne 7.
Haiitu ob1iiee pertierue quddepeHIMaIbHOTO YPaBHEHMS.
HcxooHble 0aHHble 0715 pelleHus 3a0ayu
Bi(;\;il; a YpaBHeHue Bi;;ﬁig a YpaBHeHue
1 9y¥- 63+ y=e* 11 V¥ Ayd 4y = 8™
2 39§+ 2% y= e 12 V¥ 4yyr4y= %\/eT
V¥ 3y¥+ 2y=e> 13 y¥ 4y¥ 4y=36e ™
4 Vy¥- 4yy+ 4y = 3e" 14 V¥ 4y¥ 4y = e
5 4§ 1295 9y= N | 15 | y¥ 4 dy= 2o
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6 V¥ 4y¥+ 4y = 2e > 16 V¥ 3y¥- 4y=3e "

7 V¥ 4y¥ 4y = 5¢* 17 WF- 6y¥+ y= et

8 y¥- 4yy+ 4y = %\/e_x 18 W 6y¥+ y= e

9 | 4p¥ 20y%+ 25y=+e | 19 Y-y —2y=3¢"

10 9y¥H+ 6y y= 2%/e'_x 20 Y =6y +9y=e>"
3adaHue Ne 8.

Hatitu obiijee pemrenue quddepeHIMaIbHOTO ypaBHEHUS.

Howep YpaBHeHue Homep YpaBHeHue
BdpHWdHTA BdpHdHTA
1 y¥+ 9y = sin3x+ cos3x 11 V¥ 4y=sin2x- 2cos2x
- .3 - .
2 4yw+ 9y = smEx 12 V¥ 2y 2y= x>+ 2x7 + 3
3 y¥+ 4y = 2sin2x 13 Yy¥+ 2y = sin/2x
4 V¥~ 4y= 5sin3x- 10cos3x 14 V¥~ 4y= 5sinx+ cosx
5 V¥ 4y= 5sinx+ cosx 15 V¥ 4y= 29cos5x
6 y¥+ y= 4sinx 16 V¥ 4y = 4sindx+ cosdx
7 V¥ 4y=13cos3x 17 ¥+ 9y = cos3x
- « x
8 y¥+ 9y = 3cos3x 18 Oyyt y= COS%
" X
9 2yW+ y= sin—— 19 "—4y=4sin2x
YTy \/5 y y
10 y¥ 4y= sindx+ 16cos4x 20 y'+y' =2y=cosx—3sinx

MakcumasibHOe KOIMuecTBo 0a/uioB 3a; 15 6aios.

KosmuecTBo 0asuIOB, BBICTAB/ISEMBbIX 3a BBITIOJHEHUWE 3a/]JaHWM, 3aBUCUT OT
TIPaBUIbHOCTH OTBETA Y TIOJTHOTHI PelleHHs], TTOKAa3bIBAIOI[UX 3HAaHWE OCHOBHBIX TTOHSATHH
U MeTOJIOB pelleHus guddepeHIHalbHbIX yPaBHEHUM, YMeHHe TPUMEHSATbh WX TIpH
pellieHMH 3ajay, B/aJeHHe HaBbIKaMH CaMOCTOSTE/bHOM pPaboThl, CIIOCOOHOCTH
oopMUTh peliieHre B BU/ie MMCbMEHHOI'0 0TUYeTa B COOTBETCTBUU C TPeOOBaHMSIMHU.

OOugue TpebOBaHWS K  BBITIOJIHEHWIO 3a[laHUMN: peIlleHrde JO/DKHO  OBIThb
MaTeMaTH4yeCKd TPAaMOTHBIM, TOJHBIM. MeTozibl peliieHusi, (hOpMbI ero 3armicu U (opMeI
3aITMCH OTBeTa MOTYT ObITh pasHbIMU. 3a pellleHre, B KOTOPOM OOOCHOBAHHO TOyYeH
MIPaBU/IbHBIA OTBET, BBICTAB/ISAETCS MaKCHMalabHOE KOIM4YecTBo 0aioB. CHibKeHue
0asiyioB MPOU3BOJUTCS TIPH HEOCTaTOUHOM 00OCHOBAHWM, HE3aKOHUEHHOCTH peIleHMs,
HEe3HAUUTE/TbHBIX BBIUMCTUTE/TbHBIX OIIMOKAaX MPH BEPHOM XO7Ie PacCy>KIeHHH.
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Ba30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU CUUTAETCS [JOCTUTHYTBIM,
€CJIU CTY/IeHT 110 UTOTaM BbITNoJIHeHUs: paboTkl Habpasn 7,5 6asos.

Ta6ymmia 31 — Kpurepuu oueHnBanus cGopMHPOBAHHOCTH KOMIIETeHIIHH
Kop v HaMeHoBaHWe UHAMKaTopa | Kpurepuu oljeHMBaHWsl C(POPMUPOBAHHOCTH KOMITETEHLIUU

JOCTMDKEeHUST KOMITeTeHLMM (4acTH (uacTu KOMHeTeHLMH)
KOMIIeTeHLIMH) Ha 6a30BOM ypOBHe Ha ITOBBILIEHHOM YPOBHe
CTyJeHT, B OCHOBHOM, CryfeHT rpaMOTHO
NIPaBU/ILHO [IPUMeHsIeT NIpUMeHsIeT OCHOBHbIe
N -lonk-1 Mcnons3yeT 0OCHOBHEBIE P P P
OCHOBHBIE TTOHSATUS U TIOHATHUS U METO/ibl TEOPUHU
3aKOHbI eCTeCTBeHHOHAYYHbIX
MeTO/ibl TEOPUU nvddepeHIMaTbHBIX
JUCLIATIIVH J1J1S1 pellieHust o
I depeHMaTbHBIX yPaBHEHHH, XOPOLIO pellaeT
CTaHJAPTHBIX 3ajau B .
ypaBHeHHH, criocobeH TUIIOBbIE 3a/jaud MOZY/IS Ha
COOTBETCTBUM C .
pellaTh TUIOBbIE 3a/jauu OCHOBe 3HaHUI OCHOBHBIX
HanpaB/eHHOCTBIO .
. MO/yJIsl HA OCHOBe 3HaHUI 3aKOHOB, NIPaBU/IbHO pellaeT
ripoeccroHaNbHOM .
OCHOBHBIX 3aKOHOB, 00JIBILIY O YaCTh 3aJaHUM
JeaTeIbHOCTU
NIPaBU/IBHO peliaeT
OCHOBHYIO UacCTb 3a/laHUM

Mopayns 10. Psajbl

H]I3 Ne 5 «Psiob1»
Tabuna 32 — @opMupyemMble KOMIETeHIUH (WM MX YaCTH)
Kop v HanMeHOBaHWe UHAWKATOPa OrneHOYHBIe
Kop v HaMeHOBaHNe KOMIIETEHLIUU JOCTY)KEHUS] KOMIIeTeHLIMU MaTepuanbl U
(4acTM KOMIETEeHIINM) CcpeZiCcTBa
OIIK-1. Crioco6eH peliaTh TUTIOBbIE 3a/jau N-1onk-1 Vicrionb3yeT 0CHOBHbIe
Npo(eCCUOHAILHOU [1esiTe/IbHOCTU Ha OCHOBE 3aKOHbI eCTeCTBEHHOHAayYHbIX TpoBepka
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTH4eCKUX 1 JOUCLIAIUIVH JIJ1S1 pelleHust CojepKaHus
€CTeCTBEHHBIX HayK C IPUMeHeHUeM CTaHJapTHBIX 3a/ay B VI3
MH(OpPMaLOHHO-KOMMYHHKAaIL[MOHHBIX COOTBETCTBUM C HaIlpaB/IeHHOCTHIO
TeXHOJIOTHI 1Ipo(eCcCUOHA/ILHOU [1esiITe/IbHOCTH
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Tunosble 3a0aHus

3adanue Ne 1.
71 3ajlaHHOTO Psifia 3armycaTh OOIWI WieH W C ero MOMOIIbI0, eC/Id BO3MOXKHO,
BBISICHUTH BOITPOC O CXOJUMOCTH (PaCcXOJUMOCTH) psifia.

Howep 3ajjaHue Homep 3aziaHue
BapUaHTa BapHaHTa
1 2 3 4
1 l+g+§+K 11 l+i+iK
6 7 8 6 12 18
2 1i2,34k 12 2+ 2+ %0k
2 3 4 2 3
3 l-lrz-l-é-l-K 13 l+2+3+K
3 5 7 5 9 13
4 i+£+i+K 14 l+2+3+K
11 21 31 5 6 7
5 l+2+3+K 15 l+2+§+K
4 7 10 4 5 6
6 £+i+£ 16 2+ 4+ 6K
11 21 31
7 I+3+5+K 17 l-I-g-kéﬂLK
S 6 7
8 Z+Z+Z+K 18 l+3+§+1<
2 4 6 3 5 7
9 6+£3+£3+K 19 l 3 i
22 3 9 10 11
10 é—F&—i-gﬂ—K 20 g+§—i-i—|—K
2 3 4 3 5 7
3adaHue Ne 2.
Inst paHHOTO psifia 3anMcaTh TP ero MepBbIX UjieHa U HaWTU CyMMY psifia.
Howmep BapuaHTa Papn 1 Psn 2
1 2 3
. I Kl nt+1 I 14
¢ i © 4007~ 28n- 45
I )IQn T 6
’ c Egj © o+ 6n- 8
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r 6

> & ?:1 9n° + 12n- 5
3 I ! 24
A
) e () C o 12n- 5
I )Kl n- 1 T 2
° i}igj C 4+ 8n+3
+ T
I }IQ ntl 3
0 ?éggl ?:1 On’*+ 3n- 2
I )Kl n-1 T 1
’ C _gj ?:1 n+n- 2
n=1
n+ T
T >Kl 1 e 9
’ ?_lgﬁgj ~ O’ + 21n- 8
PRI ! 7
i c _gx C 40 n- 12
T
U sdof 14
10 ?_}:Zg; C 4907~ 14n- 23
+ T
T )Kl ntl 6
H ¢ _gj C 36n- 2an- 5
n=1
T ok ! 14
e c _gx C 4977+ 351- 6
+ T
I )Kl ntl 4
S C _gj ?:1 An* + 4n- 3
n=1
I
I )K3 n 7
1 ?_}:Zg; © 297 351- 6
- I
T )IQ n-1 9
o ?1§r§gj © 92+ 3m- 20
T
I 31l 14
10 ?lgégx C 4907~ 22n- 40
T
T 311 8
Y ?_}ggj © 16n’- 8n- 15
T
I )16 n 7
— c
10 ?_I%ng ~ 4977~ 21n- 10
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19 L xy r 5
ilgﬁ C 250+ 5n- 6
20 Ly er 3
?_I%Egj ~ . 9n*- 3n- 2
3aoaHue Ne 3.

C nmomorttipio ripr3Haka lanambepa v Ko uccieoBaTh Ha CXOAMMOCTD JIaHHbBIE
PAABL.

Homep BapuaHTa Papn 1 Pspn 2
1 2 3
, I 1 T i
?:1 n+ 2 ?:1 3"
) T 3n2 I z
?:1 n’+2 ?:1 n!
ilglzgj n=1 n+1
4 T
?_1%[7’1 n=1 n'
- T 1 I n_Z
© 2nts 3
T I n
;)
0 ?:1 3n+1 ?_léggj
, o ' n+2
© 2n+3 ©
T 1 I )Id- n
| C 4+ E’_léggj
T 1 I )IG n
9 —F =
?:1 n\n ?:1 g_\
I 1 I )m n
10 —
?:1 n% ?_1%33_\
11 r ! r n_2
?:1 n’+ 25 ?:1 3
0 T 1 T 1011
?:1 n’+9 ?:1 n!




13 er 21 é 2_2
n=1 n + 4 n=1 n
’ ‘1 o
n=1 n n=1 3”
T 1 I n+ 1
15 c — c
n=1 n n=1 2”
’ ;! 3
n=1 n n=1 n + 1
T ' n?+3
17 c — C p
n=11 n=1 2
18 Cr n er S5n+1
n=1 n2 + 4 n=1 4”
19 ef ! ef >
on'+8 w1 on+ 2
r n’ ' 4n+5
2 ©owia >
3adaHue Ne 4.

Nan psifn. Tpebyetcs:

1) uccnemoBaTh €ro Ha CXOZAMMOCTD TI0 TIpPU3HaKY JIelOHMIIa,

2) BLIUMCUTD TIPUO/IM)KEHHOE 3HaUeHre CYMMbI, B35IB TPU TI€PBBIX UjieHa Psia;
3) OLIEHUTbH IOITYCKAeMYyO IPH 3TOM MOTPEeITHOCTb.

Howmep BapuaHTa 3azaHue Howmep BapuaHTa 3a,u;aH1/1e
1 e ( )n+l nn 11 e ( 1)n+1 n
10
f n N 7- n+1
2 e -1 T 12 e ( 1y
n=1
! 1 nt 5 n 2n+ 3
3 e (' 13 e(l)”‘
n=1 10
r n+ + 2 r n+1 n2
4 S D 14 _ 1
e 1( ) e 1( ) 1o
! w1 dn+ 2 ! »4n+ 1
5 -y 15 1
e 1( ) o e ]( )
! 2n+ 1 ! w1t 2
6 e (V7 16 e ('
n=1 5 n=1 4
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n-1 27’l+ 1 n- 1 5n+ 1

7 e ( )] . 17 e ( 1)

i 10

r n 3n 2 n- 1n+1
8 e D 18 e -1

n=1 n=1

! 2 3n+ 1 ! . 3n
9 -1 19 -1

?:1( ) 10" ?:1( ) 10"

! 2 2n- 1 ! w1 1
10 e Ch— 20 e (1)'=

n=1 n=1 n

3adaHue Ne 5.

n_.n
a x
,HaH CTeIIeHHOU psaa E —_—. HPI/I 3d/ldHHbIX 3HAUeHUAX d H b Hamucatn
n /
n=l b 1

IepBble TPH 4jiIEHA PA/a, HaUTH 00/1aCThb CXOOUMOCTH psAAd.

Homep q b Homep a b
BdpHWdHTA BdpHdHTA
1 2 3 11 3 5
2 4 7 12 5 9
3 7 6 13 2 5
4 3 2 14 4 3
5 5 2 15 6 4
6 3 7 16 4 5
7 8 3 17 7 4
8 5 7 18 2 6
9 3 4 19 7 5
10 5 8 20 2 4

3adaHue Ne 6.

HNano pauddepeHuasbHOe ypaBHeHUe 1-ro Topsika C Hada/JbHbIM YC/IOBHUEM.
Havitu pemmenue 3agaun Ko B Buge psifa MakyiopeHa (OrpaHUUUTBCS TPEMSI TTIePBbIMU
HEHYJ/IEBBIMU U/IeHAMU Pa3/I0KeHUs]).

Howmep BapuaHTa YpaBHeHUe, HauabHOE YC/I0BHe
1 2

1 y'=2y*+3x"+ 4x- 18, y(0)=3
2 y'=3y"+4x*+ 2x- 3, y(0)=1
3 y'= >+ 8x"+9x- 4, y(0)=2
4 y'=2y*+6x - 6x- 8, y(0)=2
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5 y'=3y"+3x*- 2x- 27, y(0)=3
6 y'=4y*+4x°+ 6x- 4, y(0)=1
7 y'=5y"- 8"+ 3x- 5, y(0)=1
8 y'=3y’+ x*+4x- 12, y(0)= 2
9 y'=y*- x*+2x- 9, y(0)=3
10 y'=2y"+x’- 3x- 8, y(0)=2
11 y'=6y"+ 2x*+ 2x- 6, y(0)=1
12 y'=3y"- 4x’+ 2x- 12, y(0)= 2
13 y'=8y"+ x’- 3x- 8, »(0)=1
14 Y= 4y7 + 20 + 3x- 16, y(0)= 2
15 y'=y*+x*- 2x- 9, y(0)=3
16 y'=2y"- 2x+ 3x- 2, y(0)=1
17 y'=5y"+4x"- x- 20, y(0)= 2
18 y'=3*- 3x+ 2x- 9, y(0)=3
19 y'=6y"+3x + 4x- 6, y(0)=1
20 y'=3y"- 4x*- 5x- 12, y(0)= 2

3adaHue Ne 7.
Bbrunc/iuTe MpUO/IKEeHHOe 3HaueHWe OIpeZie/IeHHOr0 WHTerpasga C TOYHOCTBIO

6=0,001.

Howmep BapuaHTa WuTerpasn Howmep BapuaHTa WuTerpan
1 2 3 4
0,4 0.8 X
1 T x” sin x dx 11 T =dx
1+ x
0 0
0,4 0,5 )
.3 X
2 T Xsinx’dx 12 T -dx
1+ x
0 0
0,5 0,4
3 T X sinx’dx 13 T X In(1+ x*)dx
0 0
0,3 0,4
4 T X* cosx’dx 14 T xIn(1+ x*)dx
0 0
0,4 0,4
4 2 2 2
5 T X cosx dx 15 T X arctgx"dx
0 0
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03 02 1- cosx
6 T X cosx’dx 16 T —dx
. X
0,4 0,4
’ " In(1+
7 T x'e “dx 17 T ( x)dx
X
0 0
0,5 0,4 oo 1
8 T xe “dx 18 T dx
X
0 0
0,6 0.1
9 T x°e “dx 19 T 1+ X dx
0 0
0,6 K 0,5 ]
10 T —de 20 T xe “dx
0 1+ % 0

MakcuMasnbHOe KouecTBo 0asiioB 3a: 20 6aios.

KomuecTBo 6asiioB, BBICTaBAsIEMBIX 3a BBIMOJHEHWe 3aflaHUM, 3aBUCUT OT
TPaBU/ILHOCTU OTBETa U MOJTHOTHI PellleHUs], MOKa3bIBaoIIMX 3HAHUe OCHOBHBIX IMOHSATHUN
Y MeTOJI0OB TEOPUU UMC/IOBBIX U (DYHKI[MOHATBHBIX PSIZIOB, YMEHUE MPUMEHSATh UX TIPU
pellleHWH 3a/layu, BJaZieHe HaBbIKaMH CaMOCTOSATeNbHOM paboThl, CMOCOOHOCTH
oopMUTH pellieHre B BH/e MMCbMEHHOTO OTUeTa B COOTBETCTBUH C TPeOOBaHHUSIMHU.

OOuue TpebOBaHWS K  BBITIOJIHEHWIO 3a/laHUN: pellleHHe J0/DKHO — OBIThb
MaTeMaTU4YeCKU rPaMOTHBIM, MOJIHBIM. MeTozbl perieHus, (G)OpMbl ero 3arnvicu U (opMbl
3aIMCy OTBeTa MOTYT OBITh pa3HbIMH. 3a pellleHHe, B KOTOPOM OOOCHOBAHHO MOy4YeH
TIPAaBWIbHBIM OTBET, BBLICTAB/SETCS MaKCHMaabHOe KOMMuecTBO OasioB. CHIDKeHHe
6asI0B MPOU3BOAUTCS TIPU HEAOCTaTOYHOM OOOCHOBaHWM, He3aKOHUEHHOCTU pellleHus,
He3HAUMTe/IbHBIX BBIUMCUTE/TBHBIX OITMOKaX TIPU BEPHOM XO/ie PacCy KIeHH.

Ba3oBblii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHI[UM CUWUTAETCS JOCTUTHYTBHIM,
eCJI CTYJIeHT 110 UTOTaM BbITIo/IHeHHUs1 paboThl Habpas 10 6asnos.

Ta6yma 33 — Kpurepuu oueHnBanus choOpMHPOBAHHOCTH KOMIIETeHIIMH
Kop v HauMeHoBaHMe nHAWKaTtopa | KpuTepuu onjeHrBaHMs C)OPMUPOBAHHOCTH KOMIIETEHLIMH
JIOCTH)KeHUsI KOMINeTeHLIUM (4acTh (4acTv KOMOETeHLMK)

KOMITeTEHLUH)

Ha 6a30BOM ypOBHe

Hd TTOBBIII€EHHOM YpPOBHE

N[-1onk-1 icnonb3yeT OCHOBHbIE
3aKOHbBI eCTeCTBeHHOHAaYYHbIX
JOUCLUIUIVH JIJIS1 PelleHus]
CTaH/JAapTHBIX 3a7a4 B
COOTBETCTBUM C HANPAaBJIEHHOCTBHIO
npodeCCHOHAIBHOM [lesiTeJIbHOCTU

CryZieHT, B OCHOBHOM,
TIPaBU/IbHO MPUMEHSIET
OCHOBHBIe TIOHSITUS U
METO/Ibl TEOPUH UHC/IOBBIX
Y QYHKLMOHABHBIX PSJIOB,
criocobeH peliaTh TUTTOBbIE
3a/lauu MOZYJISl HA OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB,
TIPaBU/IBHO pelliaeT
OCHOBHYIO YaCTh 3a/laHUM

CTyzeHT rpaMOTHO
TIpUMeHsieT OCHOBHbIEe
TIOHATHUS U METO/Ibl TEOPUU
YMCJIOBBIX U
(GYHKLMOHABHBIX PSIZIOB,
XOpOLLIO pelliaeT TUIIOBbIe
3a/ja4i MO/ZlyJIs1 Ha OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB,
TIpaBUJILHO pellaeT
00JIbILIYIO YaCTh 3a/laHUM
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KoHTpo/ibHast paboTa Ne6 «UuC/I0BBIEe U CTeNIeHHBbIEe PA/bI»

Tabsmmia 34 — @opMupyemMblie KOMIETeHIMH (M/IU UX YaCTH)

Kop v HaMeHOBaHWe UHAMKATOpa OueHouHbIe
Koz v HaMeHOBaHMe KOMIEeTeHLUU JIOCTM>KEeHUST KOMITeTeHLIU MaTepHasbl U
(4acTH KOMITeTeHIUH) Cpe/iCTBa
OIIK-1. Cniocoben pemaTh TunoBsle 3agaun | M/I-lonk-1 Vicrmons3yeT ocHOBHBIE
npoeCcCUOHATbHOW J1esiTe/IbHOCTU Ha 3aKOHBI eCTeCTBEHHOHAyYHbIX IpoBepka
OCHOBe 3HaHUI OCHOBHBIX 3aKOHOB JUCLIATIIVH /151 pelleHust CopepKaHus
MaTeMaTUueCKHUX U eCTeCTBEHHBIX HayK C CTaHJapTHBIX 3ajay B KiP
nprMeHeHreM UH(OPMaLOHHO- COOTBETCTBUM C HarpaB/eHHOCTbHIO
KOMMYHHUKAI[MOHHBIX T€XHOJOTUH ripodecCcHOHabHON [JIesATeTbHOCTH

Tunosble 3a0aHus

3adaHue Ne 1.

0 2n
VccnenoBaTh Ha CXOAMMOCTB Psifl D =
n=1 n

3adanue Ne 2.

» _1 n+l
ViccneoBaTh Ha aOCOMIOTHYIO CXOIUMOCTD PSifi Z(S ) >
n=1 n+

3adanue Ne 3.

o = X"
Havtu O6J'[aCTI:> CXOOUMOCTH CTEIIeHHOT'O psAla ZW
n=1\ N + 1

MakcumMasibHOe KOJIMueCcTBO 0asiioB 3a; 15 0anioB.

KomuecTBO 06asifioB, BBICTAaBASEMBIX 3a BBIMOJHEHWE 3aflaHUM, 3aBHUCHUT OT
TIPABW/ILHOCTH OTBETA M TIOJTHOTHI peIlieHus], TTOKa3bIBaIOIMX 3HAHNE OCHOBHBIX ITOHSATHH
Y METOZIOB TEOPUM UMCJIOBBIX U (DYHKI[MOHABHBIX PSAIOB, YMEHHE TPUMEHSTh HUX TIPH
pellleHuH 3a/layu, BJaZieHWe HaBbIKaMH CaMOCTOSATeNbHOM paboThl, CIOCOOHOCTH
oopMUTH pellieHre B BH/e MMCbMEHHOTO OTUeTa B COOTBETCTBUH C TPeOOBAaHHUSIMHU.

Ob6iue TpeOOBaHWS K  BBITIOJIHEHWIO 3a/laHWMN: pellleHHe JO/DKHO  OBITh
MaTeMaTHUUeCKU TPaMOTHBIM, TIOJIHBIM. MeTo/pl peltieHusi, (GOPMbI ero 3arvcy U OpMbl
3aIMCy OTBeTa MOTYT OBITh pa3HbIMH. 3a pellleHHe, B KOTOPOM OOOCHOBaHHO MOy4eH
TIPAaBWIbHBIM OTBET, BBLICTAB/ISETCA MaKCHMaabHOe KOMMuecTBO OasioB. CHIDKeHHe
6asII0B TPOU3BOAUTCS TIPU HEAOCTaTOYHOM OOOCHOBaHWM, He3aKOHUEHHOCTU peIlleHus,
He3HAUMTe/IbHBIX BBIUKMC/UTE/TbHBIX OITMOKaX TIPU BEPHOM XO/ie PacCy KIeHHM.

Ba30BbIli ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHI[UM CUWUTAETCS JOCTUTHYTBIM,
eCJI CTYJIeHT 110 UTOTaM BbITIO/IHEeHHUSI paboThl Habpas 7,5 6ansios.
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Tabuna 35 — Kpurepun oneHuBannsa c)OpMHPOBAHHOCTH KOMIETEHIHH

KO,ZL W HaMME€HOBaHHWE MHAWKATOPA
JOCTH)KeHHs KOMIIeTeHL1K (qaCTI/I

Kputepuu otieHnBaHUs ChOPMUPOBAHHOCTH KOMITeTEHLIUN
(4acTv KOMOETeHLMN)

KOMIIeTeHI 1M )

Ha 6a30BOM ypOBHe

Ha MOBbIIIEHHOM YPOBHE

N-1omnk-1 Ycrionb3yeT 0CHOBHbIE
3aKOHBI €CTeCTBEHHOHAYYHbIX
JUCLIUTUIVH JIJ1s1 pellieHust
CTaH/apTHBIX 3ajay B
COOTBETCTBUM C HalpaB/IeHHOCTHIO
ripodeccoHaNbHON JiesATeTbHOCTH

CTyzeHT, B OCHOBHOM,
TPaBU/IbHO TIPUMEHSIeT
OCHOBHBI€ TIOHSATHS U
METO/[bI TEOPHUH UMCJIOBBIX U
(yHKI[MOHAJIbHBIX PSI/IOB,
CrIocobOeH pelllaTh TUIIOBbIE
3aJjaud MO/yJIsl HA OCHOBe
3HaHUU OCHOBHLIX 3aKOHOB,

CTyZeHT rpaMOTHO
TIpUMeHsIeT OCHOBHbIE
TIOHSTUSI U METO/IbI TEOPUU
YHCJ/IOBBIX U
(byHKI[MOHATBHBIX PSJIOB,
XOpOIIIO pelllaeT TUIIOBbIe
3a/lauv MOZYJ/Isl HA OCHOBE
3HAHWUM OCHOBHLIX 3aKOHOB,

TPaBWIbHO pelliaeT
OCHOBHYHO YacCTb 3aflaHUM

TIPaBU/IBHO pelliaeT
OOMBIIYIO YaCThb 3a/JaHUMN

Mopayasb 11. Teopusi BepoATHOCTel U MaTeMaTHUYeCKas CTaTUCTHKA,
CTaTHCTHYECKHEe MeTO0/ibl 00pad0TKH 3KCIIePUMEHTA/TbHBIX AaHHBIX

KonHTposibHas pabora Ne 7 «Teopusi BeposiTHOCTEH»

Tabsmmia 36 — @opMupyemMble KOMIETeHIIMH (M/IH UX YaCTH)

Kop v HanMeHOBaHWe UHAWKATOPa O11eHOYHEBIEe
Koz v HavMeHOBaHHe KOMIIeTeHLUU JOCTHDKEeHUST KOMITeTeHLIMU MaTepHasbl U
(4acTH KOMITETEeHIUH) cpeJiCTBa
OTIIK-1. CniocobeH peraTh THIIOBbIE 3aJaurt N/1-1onk-1 Vicrionb3yeT OCHOBHBIE
rpodeCCOHATBHOM JieaTeTbHOCTH Ha 3aKOHBI eCTeCTBeHHOHAYYHBIX boBebKa
OCHOBe 3HaHUI OCHOBHBIX 3aKOHOB JUCLIATUIVH J1J1S1 pelleHust o pe )KEHHH
MaTeMaTHUeCK1X M eCTeCTBeHHBIX HayK C CTaH/IapTHBIX 3a/la4 B COOTBETCTBUU A II()HP
npyuMeHeHreM UH(OPMaL[MOHHO- C HarpaBJ/IeHHOCTbIO
KOMMYHHUKAL[MOHHBIX TEXHOJIOTHH nipodecCOHATBLHOM JIeATeTbHOCTH
Tunoeble 3a0aHus
3adaHue Ne 1.
BepositHocTi  GecriepeOoiiHOM  paboThl AT KaKJOTO W3 [JBYX CTAHKOB

cootBeTCcTBeHHO paBHbl 0,95 u 0,8. HallTu BepoOSITHOCTH TOro, 4TO 3a CMEHY: a)
TIPOKM30i/IeT OCTAaHOBKA TOJILKO OJTHOTO CTaHKa; 0) 0CTaHOBUTCS XOTsI ObI OJJUH CTAHOK.

3adaHue Ne 2.
BeposTHOCTB TOTO, UTO CeMs 3/1aKa mpopacTeT, paBHa 0,9. HaliTi BeposITHOCTh TOTO,
yTo 13 100 rocakeHHbIX CeMSsIH MpopacTeT POBHO 95.
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3adaHue Ne 3.
Mana BepositHOCTb p=0,8 mosB/eHUsT COOBITUS A B KaxkZioM U3 n=360 He3aBUCUMBIX

UCnbITaHui. HaliTH BepPOSITHOCTD TOTO, UTO B 3THUX MCIBITAHUSAX COOBITHE A TMOSBUTCS HE
MeHee k; =280 pa3 u He 6omee k2 =300 pas.

3adaHue Ne 4.

CnyuariHasg BenuvHa X 3a/jaHa psiioM pacripejie/leHust:
X -3 1 2
p 0,1 0,6 0,3

HaiiTu MaremaTuuecKoe O)KHJaHWe, [AWCIIEPCUI0 U CpejHee KBaJpaThyecKoe
OTK/IOHEHHe C/Ty4alHOW BeTMUUHBI X.

3adaHue Ne 5.

CnyuaiiHass BenuuuHa X 3a/laHa MHTerpajJibHOM (PyHKLMeM pacrpejiesieHus
0, mpu x <1,

1

Fx)= 5()&?2 —x),npn I<x<2,

1, mpu x > 2.

Haiiru:

1) nuddepeniManbHy0 QYHKIHIO f(x) (TIJIOTHOCTh BEPOSITHOCTH);
2) MaTeMaTHUecKoe oxxuzanue M(X);

3) aucnepcuto D(X);

4) nocTpouThb rpa@uky QyHKUMA F(x) U f(x).

MakcrmasibHOe KoimuecTBo 0asuios: 20.

KomuecTBO 0a/yIoB, BBICTAB/ISEMBbIX 3a BBINOJHEHHWE 3a/JaHUM, 3aBUCHAT OT
MIPaBUILHOCTHM OTBETA U TIOJTHOThI PelleHHMs], TOKA3bIBAIOIMX 3HAHHUE OCHOBHBIX TTOHSATHM
1 METO/IOB TEOPUH BEPOSITHOCTEM, YMeHHe TIPUMEHSITh UX IPU pellieHrH 3a/1ay, BiaJieHre
CTIIOCOOHOCTRIO K 000011[eHI0, aHa/TU3y UH(POPMAaIUH.

OOugue TpebOBaHWS K  BBITIOJIHEHWIO 3a[laHUMN: peIlleHrde J0/DKHO  OBIThb
MaTeMaTHUYeCKU TPAaMOTHBIM, TIOJTHBIM. MeTozibl pelieHusi, (hOpMbl ero 3armic U (hopMel
3aITUCH OTBeTa MOTYT OBbITh pasHbIMH. 3a pellleHre, B KOTOPOM OOOCHOBAHHO TOyYeH
TIPaBUIBHBIA OTBET, BBICTAB/ISETCS MaKCHMalbHOe KOMuuecTBO 0aioB. CHbKeHUe
0anIoB TIPOW3BOUTCS MPU HEJOCTaTOUHOM OOOCHOBAaHWM, HE3aKOHUEHHOCTH peIeHus,
HEe3HAUNTE/TbHBIX BBIUMCTUTE/TBHBIX OIIMOKaX MPH BEPHOM XO7Ie PaCCy>KIeHHH.

Ba3oBblli ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHI[UM CUWUTAETCS JOCTUTHYTBIM,
eCJI CTY/IeHT 110 UTOTaM BbITIO/IHeHHs1 paboThl Habpas 10 6asos.
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Tabuna 37 — Kpurepun oneHuBannusa c)OPMHPOBAHHOCTH KOMIIETEHIHH

Kog 1 HauMeHOBaHMe UHVKATOpa KpuTepuu olieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHL[UN
JOCTYDKeHUs] KOMITeTeHL[MU (YacTH (YacTu KOMITeTeHIMH)
KOMIIeTeHLIUH) Ha 06a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHE
CTyZeHT B OCHOBHOM CTyZeHT rpaMOTHO
MPaBUJILHO NIPUMEHSIET TIpUMeHsIeT OCHOBHbIE
N-1onk-1 Wcriosib3yeT OCHOBHbIE P P P
OCHOBHbBI€ [TIOHATUSA U MeTO/Ibl | ITOHATHS U MeTO/bl TeOPUU
3aKOHbI eCTeCTBeHHOHayYHbIX . o
TeOPUU BEPOSITHOCTEH, BEepPOSITHOCTeM, XOPOILIO
JVICLIUIIIVH U1 pelleHus
CrocobeH pelaTh TUTIOBbIE pelliaeT TUIIOBbIE 3a/jlaun
CTaHJapTHLIX 3a/ay B .
3a/lauM MOJZlyJIsl HAa OCHOBE MO/YJ/Isl HA OCHOBe 3HaHUM
COOTBETCTBUU C HalpaB/IeHHOCTLIO o
. 3HaHUU OCHOBHBIX 3aKOHOB, OCHOBHBIX 3aKOHOB,
rpoecCroHaNbHON [1eTeIbHOCTH
MPaBU/IBLHO pelllaeT OCHOBHYH | TIPAaBUJIbHO pelliaeT O0/bIIy0
YyacTh 33/JaHUN 4yacTh 3a[jaHUHU

3 OIIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

@DopMbI NPOMEKYTOYHOU aTTeCTalyu 10 AUCLIUIIMHE: 3aYem, S5K3aMeH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA [OJId [TPOBEPKU
CO®OPMMNPOBAHHOCTU KOMIIETEHIIWI

OIIK-1. CnocofeH pemarb THNOBbIe 33jauyd  npodecCHOHATBHON
AeATEe/IbHOCTH Ha OCHOBe 3HAHHUI OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX H
eCTeCTBEHHBIX HAyK C MNpHMeHeHHeM HWH(OPMaIHOHHO-KOMMYHHKAHOHHBIX
TeXHOJIOTHH.

3ajaHusA 3aKpPbITOro THIA

Bbibepume 00uH npasu/ibHbIl eapuaHm omeema
1. Eiu Ha Te/lo [eMCTBYIOT CWIbl, 3a/laHHble BeKTOpPaMH d = (1;0;2) "

b= (2;3;- 1), To paBHOAeHCTBYOIIAsK 3TUX CHJI Oy/eT paBHa:

(2;0;-2)

(1;0;3)

+(3;3;1)

(-3;-3;3)

2. B pe3ynbTaTe 6 W3MepeHHH AJIUHBI IeTa/IM 3/IEKTPHUECKOro mpuodopa (0e3
MaTeMaTHYeCKHUX MOrPeIHOCTel) ObUIM TMOJIyYeHbl C/IeAyloliue pe3y/ibTarhbl (B
mm): 90, 105, 108, 110, 115, 120. Torga BHIOOPOYHAsA CPefHAA JIMHBI AeTATH (B MM)
paBHa:

+108

108

90

110
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3alaHUA OTKPBITOr0 THUIIA

ITpakmuKo-opueHmMupoeaHHble 3a0aAHUS1

3. MrHoBeHHbIH 3/IeKTpUYeCKUH 3apsAj 3aAaH (QyHkomenn g = 2sin 3t. .

w
Hautu 3HaueHHe CH/Ibl TOKa B MOMEHT BpeMEHHU t = E .

PeweHue:
I(t)=¢q" = (2sin3t)" = 6 cos 3t;

I(g) = 6 COS (3 E) = 6 CO0S G) = 6(A).

IMpasunbHbili omgem: 6(A).

4. B 3/1eKTpUYecKoOd Lienu Mnapaijie/ibHO YCTAaHOBJ/IEHbI iBa Mpei0XpPaHUTe/IsA.
BepoATHOCTH TOT0, YTO OHH CPadOTAIOT, paBHHBI //IA nepBoro — 0,8; 11 BTOpOro —
0,7. HailTH BepoOSITHOCTH TOr'0, UTO B pe3y/ibTaTe cCpadaTbIBaHUA MpeJOXPaHUTe IeH
j/IeKTpUYecKas 1enb pa3oMKHETCH.

Pewenue: BBeném fBa coObiTHs: A — cpaboTaeT TiepBbI MpeAoxpaHuTeNb, B —

cpaboTaeT BTOpPOW TIpeJj0OXpaHUTe/b. BepOSITHOCTH 3THX COOBITHI TI0 YCJIOBHIO 3a/lauM
paBHbI p(A)=0,8; p(B)=0,7. Tak Kak 3/eKTpruecKast 1jeflb pa30MKHETCS eC/ii CpaboTaroT
oba mpemoxpaHuTesis, To HeobxoguMo HauTh p(A-B). YuurtbiBasi, uTo coObiTusi A U B
He3aBUCUMbIe, HaxoguM p(A-B)=p(A)-p(B)=0,8-0,7=0,56.

IpasunbHblili omeem: 0,56.

5. Craructayeckoe pacrnpeaeneHde JjuH (B CM) BbIOOPDKHM JeTasied
3/IeKTPUYeCKOro Mpudopa uMeeT BUJ,

X, 1 2 3 4
n. 10 9 8 23
HaiiTi 0THOCHTE/IbHYIO YaCTOTY BapHAHTHI X = 2.

Pewenue:
o n;
OTHOCUTEIbHYIO YaCTOTY BapUaHThl MOYKHO HalTH 110 opmyJie W; = —, Tle n; —
n

YacTOTa BapyaHThl, N — 00bEM BBIOOPKH, PaBHbIM CyMMe YacTOT BCeX BapUaHT BbIOOPKH.
[To JaHHBIM 3a[jaUM HAXOUM:

n=10+9+ 8+ 23 = 50;

n, = 9;
W, = i = 0,18.

IpasunbHbili omeem: 0,18.

6. IIpeanpusiTie BBIMMyCKaeT 3/IeKTPUYeCKHe MPUOOPHI ABYX BU/0B. [Ipu 3TOM
HCIOJIL3YIOTCSI MeAb M 0/10Bo. Ha m3roroB/ieHHe OJHOr0 NMpudopa mepBoro BHjA
Tpedyerca 100 rpammoB meau u 50 rpaMMoB 0/I10Ba, @ Ha H3rOTOB/IEHHE OJHOI'0
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npudopa Broporo Buja — 70 rpammoB meau u 40 rpammoB osioBa. I3BecTHO, UTO B
AeHb npeanpusTue pacxoayetr 4420 rpammoB meau u 4400 rpammoB os1oBa. Havtu
KOJIMYEeCTBO  JJIEKTPUYECKHX MNPUOOPOB  KaXJ0ro BHAQ, BbINYyCKaeMbIX
npeanpusastieM B JeHb. [Io [JaHHBIM 33layd COCTAaBUTh CHUCTEMY JIMHEUHBIX
yPaBHEeHUH U pelIuTh eé meto0M Kpamepa.

Pewenue. ITycTb exxeIHEBHO TIPeATIPUSTHE BBIMTYCKAeT Xy 3/IEKTPUUECKUX TTPUOOpPOB

IIepBoOro Byja MU X; 3J/IeKTPUUYECKUX HPI/I6OPOB BTOpPOI'o BH/A. Tor,qa B COOTBETCTBUHU C

pacxo/ioM B JIeHb MeJI U 0JI0Ba COCTaBUM CHUCTEMY JIMHEUHBIX yYPaBHEHUM:
(100x, + 70x, = 8200

[ 50x; + 40x, = 4400

[TomenvB 06a ypaBHeHus 10, moyumm:

(10x, +7x, = 820

[ 5x; +4x, = 440

Pewinm eé metonom Kpamepa. Berunciium oripesie/iuresib CUCTEMBI:
7

S0 T 4o e
ﬂ—|5 4|_10 4-7.5=5
Beruncenum A, A,

1820 7| o aoann
Aey=|yao 4l = 820-4—7-440=200
A, =] 50| =10-440-820-5 =300
Torpa

[IpasunbHbili omeem: TmpeAnpusATHe BbIMTyckaeT 40 3/1eKTpUYeckux MprubOPOB
nepBoro Buja u 60 mpubopoB BTOPOTO BHUA.

7. HaiiTu MOMEHT HHepIUM OJHOPO/JHOM KBa/paTHONl mIacTuHbI D:
0=x<=1, 0 =< y<=1orHocurenbHO ocu OX, eC/IN eé MIIOTHOCTH p = 3.

PeweHnue. MoMmeHT MHepOur IIJIaCTUHbI OTHOCUTE/IBHO OCH Ox BbIDA>Ka€TCA
dhopmyoit

I, = ﬂ yZ-p(x;y)-dx-dy
D

[TopcTaBuB B (hOpMyTy UCXO/HBIE aHHbIE 3a/jlauM, MOJIyYUM JBOMHOM UHTerpat:
1 1 1 1

.’X=frixfyz-3-d}f=fdx-y3|é=fdx=x|é=1
0 Q0

0 0
IMpasunbHblili omeem: 1.
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dopma NpoMeXKyTOYHOH aTTecTal{uM Mo AUCHUILUINHE 3auem (Moayu 1-9).

OxoHuaTenbHbIE ~ pe3ysbTaTbl  00yueHusi  (opMUpOBaHUS ~ KOMIIETEHL[MiN)
OTIpe/IeNISIITCs TIOCPeJCTBOM IepeBofia 0a/iioB, HabpaHHBIX CTYAEHTOM B IIpOLiecce
OCBOEHUs JUCLIUTIIMHBI, B OLIEHKU: 0a30Bbiii ypOBeHb C(HOPMHUPOBAHHOCTH KOMITeTeHIUN
CUMTaeTCsl JOCTUTHYTBIM, eC/Id pe3y/ibTaT 00yueHUsi COOTBETCTBYET OLIeHKe «3auTeHO»
(50-100 pedTHHTOBBLIX OassioB).

dopMa NpoMe)XyTOUYHOM aTTecTaluM M0 AUCIUIUIAHE 3k3ameH (Moaym 10-11).

OkoHuaTe/nbHbIe  pe3ynbTaThl  00yueHus  ((popMHUpOBaHHMSI ~ KOMITETEHIIV)
oTipefiesisiloTCs TIOCPeICTBOM TepeBofia 0asiioB, HabpaHHBIX CTY/JE€HTOM B TIpolLjecce
OCBOEHHS JUCLIUIJIUHBI, B OLIeHKHU:

— 6a30BbIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMM CUMTAETCS JAOCTUTHYTHIM,
ecd pe3ynabTaT oOydeHHsT COOTBETCTBYeT OLleHKe «yAOBJeTBOpUTenbHO» (50-64
PEeUTHUHTOBBIX OassioB);

— MOBBIIIEHHbIA ~ yPOBEHb  C()OPMUPOBAHHOCTHM  KOMIETEHLIUH  CUUTAETCS
JNOCTUTHYTBIM, €C/Id pe3y/ibTaT OOydeHUsI COOTBETCTBYET OL[eHKaM «Xopoiio» (65-85
PEUTHUHTOBBIX 6aioB) U «OTAMUHO» (86-100 peMTUHIOBBIX 6asIoB).

4 IIOPSATOK ITPOBEJIEHMS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUA

@dopMbI NPOME)XYTOYHOW aTTeCTaliu 10 JUCLIUILIMHE 3ayem, SK3aMeH.

@®OH/, OLIEHOYHBIX CpeACTB [/l TpPOBeJeHUs TOBTOPHOW TMPOMEXYTOUYHOU
aTTecTalyy (OpPMHpPYeTCsl W3 uMC/la OLIEHOYHBIX CpPeJCTB [0 TeMaM, KOTOpble He
OCBOEHBI CTY/IEHTOM.

IIpumeuaHue:

JlonosHUTEebHBIE  KOHTPOJIbHBIE — WCIBITAHUS  MPOBOJAATCS  JiA  CTYZ[EHTOB,
HabpaBmmix MeHee 50 OamioB (B cooTBeTcTBUU C «[loslo)KeHHEM O MO/YJIBHO-
PEUTUHTOBOM CUCTEMEY).

dopMa NPpoMeKyTOYHOU aTTeCTaluM M0 JUCIUIIAHE 3ayem.
Tab6sma 38 — Kpurepuu oneHKH ¢)OpMHPOBAHHOCTH KOMIIETEHLIUH
Kpurtepuu otieHuBaHUs COPMUPOBAHHOCTH
KOMIIeTeHIMM (4aCTu KOMITEeTeHIUN)
COOTBETCTBYET OLIEHKE «3aYTeHO»
50-100% oT MakcuManbHOro Oania
CTy[leHT leMOHCTpUpYyeT 3HaHUe OCHOBHBIX MTOHATUHN U
MeTOZI0B MaTeMaTUKH (JTMHeHHON 1 BeKTOPHOM anredpsl,
aHa/IMTUYeCKOU reOMeTPUM), yMeeT pellaTb OCHOBHbIE
THUIbI 33/1a4 Ha 6a30BOM ypOBHe, UMeeT Mpe/iCTaBIeHue O
BO3MOJKHOCTSIX UCIO/Ib30BaHUsI MaTeMaTH4yeCcKoro
arrapara /il pellleHus! CTaHZAapTHBIX 3a7au
ripodecCrHoHaLHOU J1esiTe/IbHOCTU

Ko/, 1 HauMeHOBaHWe UHMKaTopa
JIOCTYKeHUS] KOMIIeTeHLIMH
(4acTy KOMMeTeHIUK)

N[-1onk-1 icnonb3yeT OCHOBHbIE
3aKOHbI eCTeCTBeHHOHayYHbIX
JOUCLUIUIVH JIJIS1 PelleHus]
CTaHZAPTHBIX 3a/a4 B
COOTBETCTBUU C HAlpaB/IeHHOCTLIO
npodeCCHOHAIBHOM [lesiTeJIbHOCTU
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dopma NpoMeXyTOYHOH aTTeCcTal{UM 10 AUCIMIINHE 3a4em.
Tabauna 39 — Kpurepuu oneHKH c)OpMHPOBAHHOCTH KOMITETEHIHH

Kputepuu olieHrBaHus cOpMUPOBAHHOCTH

Kop v HaMeHOBaHMe WHAMKATOpa
KOMMETeHLMM (YaCTHh KOMITeTEeHLIUN)

JOCTH)KeHHMs KOMIIeTeHL1N

COOTBETCTBYET OL|eHKe «3aUTeHO»
(4acTy KOMIeTeHI1K)

50-100% ot MakCHMaILHOro basia

CTyJeHT JeMOHCTpUpPYeT 3HaHUe OCHOBHBIX MOHSTUM U
MeTO/I0B MaTeMaTHKH (MaTeMaTUueCcKoro aHanusa,
nubdepeHIMATEHOTO U UHTETPabHOT0 UCUKCIEHUST
(yHKLMM 0JHOM nepeMeHHOM, AuddepeHIaTbHOTO
ycuucaeHus: PyHKIMU HeCKOIbKUX TepeMeHHbIX), YMeeT
pelllaTb OCHOBHbIE THUITBI 33/lau Ha 6a30BOM ypOBHe, UMeeT
ripe/iCTaB/eHre O BO3MOKHOCTSIX UCTI0J/Ib30BaHUS
MaTeMaTUUeCKOro afrapara /iJisl pelleHus: CTaHJapTHbIX
3ajjau npodecCUOHANTbHOM 1esiTe/TIbHOCTU

N/-1onk-1 Vicrionb3yeT OCHOBHbIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JUCLIATUTAH JIJ1S1 pellleHust
CTaH[AapPTHBIX 3ajjay B
COOTBETCTBUM C HAIpPaB/IeHHOCTHIO
rpodecCroHabHOM /leATeTbHOCTH

(I)OPMa l'lpOME)KYTO‘-lHOﬁ aTTeCTAallUH 110 JUCIUII/INHE 3auyem.
Tabuna 40 — Kputepuu oneHKH c)OPMHPOBAHHOCTH KOMIIETEHIHH

KpuTepuu olieHrBaHus cOpMUPOBAHHOCTH

Ko/ 1 HauMeHOBaHWe UHMKaTopa
KOMIeTeHLMU (YaCTHh KOMITeTeHLIUN)

AOCTHXXeHHS KOMIIeTeHIINH

COOTBETCTBYET OL|eHKe «3aUTeHO»
(4acTy KOMIIeTeHI1H)

50-100% oT MakCHMaILHOro basia

CTyJeHT JeMOHCTpUpPYeT 3HaHUe OCHOBHBIX MOHSTUM U
MeTO/]0B MaTeMaTHKU (MHTerpajibHOTr0 UCUMCIIeHHUS
GYHKI[MM HeCKOJTBKUX TiepeMeHHbIX, AuddepeHIMaTbHbIX
ypaBHeHUM, TeOpUM PYHKLIMU KOMILIEKCHOU
riepeMeHHOM), yMeeT pelllaTb OCHOBHbIE TUIIbI 33/lau Ha
0a30BOM ypOBHe, IMeeT Mpe/ICTaBIeHHe O BO3MOXXHOCTSIX
WCII0/Tb30BaHUS MaTeMaTU4eCKOro afrapara /i/isi pelleHust
CTaH/IapPTHBIX 3a/lau NpodeCcCUOHANIbHOM AesITeTbHOCTH

N-1omnk-1 Ycrione3yeTr 0CHOBHbIE
3aKOHbI eCTeCTBeHHOHay4YHbIX
JUCLIUIIH [1J151 PeLleHust
CTaHJAPTHBIX 3ajiau B
COOTBETCTBUM C HarpaB/IeHHOCTbIO
npodeCcCMOHa/ILHOM JesiTeTbHOCTU

dopma NpoMe)XyTOUHOM aTTeCTal[UM MO0 AUCHMUIIUHE IK3aMeH.
Ta6ymmna 41 — Kpurepuu oneHKH ¢)OPpMHPOBAHHOCTH KOMIIETEHLIUH

Kputepuu onieHrBanus c)OpMUPOBAHHOCTH KOMIIETeHLIMN

Kop v HaMeHOBaHUe WHAMKATOpa

(4acTH KOMITETEeHIUH)

AOCTHXXeHHS KOMITeTeHIINH

Ha 6a30BOM ypOBHe

(4acTu KOMMEeTEeHIIUN)

COOTBETCTBYET OL[eHKE «Y/[OBJIETBOPUTETHHO»
50-64% oT MakcumasbHOro Oasuia

N-1onk-1 icnonb3yeT OCHOBHbIE
3aKOHbBI eCTeCTBeHHOHayYHbIX
JMUCLIUTIH [1JI51 PelleHust
CTaHJAPTHBIX 3a7lau B COOTBETCTBUU
C HarpaB/eHHOCThIO
ripodecCMOHa/IbHOM JesiTeTbHOCTU

CTyIeHT AeMOHCTPUPYeT 3HaHHe OCHOBHBIX TIOHATHN U
MeTO/|0B MaTeMaTHKHU (TeOPUU PsIZi0B, TEOPHH BePOSITHOCTEN
Y MaTeMaTUueCKOMW CTaTUCTUKH), yMeeT pelllaTb OCHOBHBIE
THUIIBI 337124 Ha 6a30BOM ypOBHe, UMeeT Mpe/iCTaBIeHre O
BO3MOXXHOCTSIX UCII0/Ib30BAHUSI MaTeMaTUUeCKOro arrapara
JJ1s pellieHrst CTaHAapTHBIX 3a/iau NpogecCUoHanbHOU
J1esiTeIbHOCTH
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