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Tab6smiia 1 ITactopT dhoHZA O1IEHOYHBIX CPE/ICTB

IlacnopT ¢oHAA OLIEHOYHBIX CPeACTB

MoOIVIIL dopmMmupyemsble OLieHOYHBIE
Ay KOMITeTeHLIUN MaTrepuraJsibl KosmuectBo
JVICLIUTUIUHBI
VJIU UX YaCTH Y Cpe/iCTBa
OJIeMeHTbI KoHTposbHas 44
JTMHENHOU U OIK-1. C 5 pabota Nel
BEKTOPHOM a/ireOpbl ~1. L10C00CH TectrpoBaHue 50
elaTh TUIIOBbIC
AHa/IMTHYECKasT P V13 Nel 102
3a/1a4u
reoMeTpust o . TecTtrpoBaHue 50
npodeCcCHOHATLHON
KoHTposbHas
NEeATEIIbHOCTU Ha 43
O/IeMeHTBI . pabota Ne2
MaTeMaTU4yeCcKoro OCHOBE SHAHMH
OCHOBHBIX 3aKOHOB N3 Ne2 44
aHanusa
MaTEMaTUYECKHUX U T =0
€CTECTBEHHBIX HAYK C KeCTHPOBaHHe
OHTPOJIbHASA
DJIeMeHTbI TeOpUHr [IPUMCHCHUEM a6cI))Ta No3 80
o o
BEPOSTHOCTEU MH()OPMAIMOHHO- Tp =0
KOMMYHHUKAIIMOHHBIX €CTHPOBAHHE
OJIeMeHTbI . TeXHOIOTH N3 Ne3 40
MareMaTU4yeCcKou
TectrpoBaHue 40
CTaTUCTHUKHU




1 OOEHOYHBIE MATEPUAJIbIL, HEOBXO/INNMBIE
JJIS1 OOHEHKUW 3HAHUW, YMEHNUU N HABBIKOB JEATE/IbHOCTU

B ITPOLIECCE OCBOEHUSA JNCIUITVIMHbI

Tabnuia 2 — @opmMupyeMbie KOMITETEHLIUN

O1eHOYHBIE
Kop 1 HaumeHoBaHMe Kop v HameHOBaHWe MHMKATOpa AOCTHKEeHUS
KOMIIeTeHLIUU KOMIIeTeHI|UH (4aCTU KOMIeTeHLUH) MaTepUab!
Y CpeJCTBa
Mopyns 1.
J/ieMeHThI IMHEHHO! ¥ BEKTOPHOM a/ireopsl
OIIK-1. Ciocoben W/-1. JeMOHCTpUpPYeT 3HaHUe OCHOBHBIX 3aKOHOB
pelaTh TUIOBbBIE MaTeMaTUUeCKHX, eCTeCTBEHHOHayYHbIX U
3a7a4u ob1eripodeccroHambHBIX JUCLUIIVH,
npogeccruoHaIbHON HEOOXOJMMBIX [I/isl PeIIeHUs] TUIOBBIX 3a/iay
JEATEIIbBHOCTH Ha N[-2. Acrione3yeT 3HaHUSI OCHOBHBIX 3aKOHOB
OCHOBE 3HaHUHI MaTeMaTUUeCKHUX U eCTeCTBEHHBIX HayK [/ KonTponbHas
OCHOBHBIX 3aKOHOB pellleHys] CTaH/AapTHBIX 3a/a4 pabota
MaTEMaTHYECKUX U TecTrpoBaHue
€CTECTBEHHBIX HayK C
IPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI1
Mopaynab2.
AHanmuTHYecKas reoMeTpus
OIIK-1. Cnocoben N-1. leMOHCTpUpYyeT 3HaHVe OCHOBHBIX 3aKOHOB
pelaTh TUIOBBIE MaTeMaTUUeCKUX, eCTeCTBeHHOHayYHbIX U
3aa4u o61ernpodeccoHaMbHBIX JUCLUTLIVH,
npodeccuoHaIbLHON HeoOXOANMBIX [IJ1s1 pellieHHs] TUTIOBBIX 3a/jau
JEeATENbHOCTH Ha NI-2. Vicrionb3yeT 3HaHKWS OCHOBHBIX 3aKOHOB
OCHOBE 3HaHUM MaTeMaTUUeCKUX U eCTeCTBeHHbIX HayK /I W3
OCHOBHBIX 3aKOHOB pellleHus CTaHapTHBIX 3a/a4
TecTupoBaHue
MaTEMaTHYECKUX U
€CTECTBCHHBIX HAYK C
IPUMEHEHUEM
nH()OpPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH
Mopyns3.
JJiIeMeHThI MaTeMaTHYeCKOro aHaau3a
OIIK-1. N-1. leMoHCTpUpyeT 3HaHKEe OCHOBHBIX 3aKOHOB
CriocobeH pemiatb MaTeMaTUUeCKHX, eCTeCTBEHHOHayYHbIX U
TUIIOBBIE 33]]a4H o61jeripodeccoHaMbHBIX JUCLUTLIVH,
npodeccruoHaIbHON HEOOXOJMMBIX [I/isl PeIIeHUsI TUITOBBIX 3a/iay KoHTposbHas
ACATEILHOCTY Ha N[-2. Acrionp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB paboTa
OCHOBE 3HaHUM MaTeMaTUUeCKHUX U eCTeCTBEHHBIX HayK IS W13
OCHOBHBIX 3aKOHOB pellleHys] CTaH/AapTHBIX 3a/a4
TecTtupoBaHue

MaTeMaTH4eCKUX
€CTECTBEHHBIX HAYK C
NPUMEHEHHEM
UH(POPMALMOHHO-




KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN

Mopys 4.
JJIeMeHThI TeOpUH BepOATHOCTEH

OIIK-1. Cnocoben
peiaTb TUIIOBLIC
3a7a9u
npodheccHoHaNBHOM
NEeSITeTbHOCTH Ha

OIIK-1.6. /IleMOHCTpHpYET 3HAHUE OCHOBHBIX
MOHSATUN U METOJIOB MaTEMaTUIECKOTO arnmapara
byHIaMEHTANIBHBIX HAYK (MAaTEMaTUKH),
HEOOXOIMMBIX JIJISl PEIICHHsSI TUIIOBBIX 337124 B
00J1aCTH arpOHOMUH.

OCHOBE 3HaHUM OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX NIOHATUN KontpossHas
OCHOBHBIX 3aKOHOB ¥ METOJIOB MaT€MaTU4ECKOro armapara pabota
MaTEeMaTHYECKHUX U (byHIaMEHTaJIbHBIX HAayK (MAaTEMATUKN) JUIS TecTrpoBaHue
€CTECTBEHHBIX HAyK C | pEelIeHUs CTaHAApPTHBIX 334a4 B o0nacTu
MPUMEHEHUEM arpOHOMUH.
UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
Mopayas 5.

JJ1IeMeHTBbI MaTeMaTH4YeCKON CTaTUCTHKHU
OIIK-1. Cnoco6en OIIK-1.7. Mcionb3yeT 3HaHWE OCHOBHBIX NOHATUN
pemaTh TUIIOBBIE Y METOJIOB MAaTEMAaTHUYECKOT 0 anmnapara
3aJ1a4n (dyHIaMEHTAIbHBIX HAYK (MaTEMAaTUKU) s
npodeccCuoHaIbHON penieHus CTaHIapPTHBIX 3a7a4 B 00JIaCTH
JESATEIbHOCTH Ha arpOHOMUM.
OCHOBE 3HaHUU OIIK-1.8. ImeeT HaBbIKM 00paOOTKH PaCUYETHBIX I3
OCHOBHBIX 3aKOHOB AKCIEPUMEHTAIbHBIX JAHHBIX BEPOSTHOCTHO-

TectupoBaHue

MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK C
IPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH

CTaTUCTHYCCKHMU METOJaMU.




OueHouyHble MaTepHAJIbI H CPEACTBA JI IPOBEPKHU
cpopMHUPOBAHHOCTH KOMIIETEH U

Pa3znen 1. DiieMeHThI JIHHEHHON U BEKTOPHO ajredpol
Koumponwvnaa paooma Nel «Inemenmul TuHEHOU U 66eKMOPHOU a12e0pPbl)

Tunoevie 3a0anus
baszoewiu yposenw
3adanue 1. Peminuth cucTeEMY JIMHEHHBIX YPAaBHEHUN

X, +2x, +4x, =16,

5x,+x, +2x, =8,

3x,—x, +x, =10
l)mo mnpaBmny Kpamepa, npum 5ToM A  BBUHCIHTH [0 IIPABHIY
TPEYTOJIbHUKOB, A, BBIUUCINTH, pA3JIOKMUB II0 TEPBOH CTpOKe, A,
BBIYUCIIUTD, PA3JIOXKUB 110 BTOPOMY CTOJIOIY, A; BBIYUCIIHTB, TIOJYYUB HYJIN

B KaKOM-JINOO CTOJIOLE U Pa3JIOKUB 110 HEMY,
2) metonoM ["aycca.

3aoanue 2. JlaHpl KOOPAWHATHl BEPIIMH MHPAMUJIBI A(3; —1; 2),
B(4;-1;-1), C(2;0;2), D(1;2; 4).

Haiiru:

1) xoopauHatel BekTopoB a=AB, b= AC, c=AD , 3amgcaTrbh HuX
pazyioxKeHue 1o 6azucy i }, %;

2) kocunyc yria BAC
3) momans rpanu ABC;
4) oovem nupamuasl ABCD .

Tlosviuennwii yposeHs
3aoanue 3.
1 sapuanm:

Haiitu paBHOAeWcTByIOUyl0 ABYX cwil F, u F,, MOAYJIN KOTOPBIX PaBHbBI

‘}_71‘ =5u ‘Fz‘ =7, yron mexay HuMmu paBeH 60°. Ompenenure Takxke yribl o U

3, obpasyembie paBHoeicTBYOmIEH ¢ cunamu F, u F) .

2 sapuanm:

Nana cuima F =(3, 4,—2) U TOYKA €€ MPHUIOKCHHUS A(Z,—l, 3). Haiitu
MOMEHT CHJIBI OTHOCUTEJIbHO Hadajia KOOPJAMHAT W YTJIbl, COCTABJISIEMBIE UM C
KOOPJIMHATHBIMHU OCSIMH.

3aoanue 4.



1 sapuanm:

[IpuBenuTe npUMEPHl MPUMEHEHUS METOJOB JIMHEHMHOW anreOpsl
penieHus npodeccuoHaIbHBIX 3a/1ay.
2 sapuanm:

[IpuBenuTe mnpuMepsl MPUMEHEHUST METOJIOB BEKTOPHOU anreOpsl
pelieHus npoecCuOHANBHBIX 3a/au.

IIucbMeHHOE TeCTUPOBAHME

1 3a0anue: Boluucnenue onpedeaumeretl

Bbl6epume HECKOJIbKO npasUibHblX 6dpuUaHnos omeemad.
(I)opMy.ﬂa BBIYHCJICHUSA ONPECACINTEIIA TPETHETO MOPAAKA

b c

d e f| conep:Kur ciaeaymonue Npou3BeIeHus ...
h k

+bfg (50 %)

cdk

adf
+aek (50 %)

)

Buvibepume neckonbko npasuibhbix 8apuanmos omeema.
DopmyJia BLIYMCICHUS ONPeaeuTe I TPEThero nopsaKa
m n p
q r S| COAEPKMT CJedyrolue IPpOu3BeIeHus ...
I u v
+ pqu (50 %)
pqs
+ prt (50 %)
pnt

Buibepume nHeckovko npasuibHuIX 8apuanmos omeema.
@opmyJia BLIYHCIECHHS OMPeaeTHTENIA TPeThero mopsaKa
X y z
k | m| comepKuT ciaeayroniue Npou3BeaeHus ...
n o p
+kyp (50 %)
xyp

xlm
+xlp (50 %)

IS

JUISL



Bbl6epume HECKOJIbKO npaesujibHblX 6apUAHNMOE6 omeemada.
(I)OpMy.]Ia BBIYHUCJICHUSA OIIPECAC/INTEI/IA TPETHEI0 MOPHAAKA

X y z
k | m| conepxkuT cieayioniue nNpou3BeaeHus ...

n o p

zlo
zkm
+ znl (50 %)
+zko (50 %)

Bbl6epume HECKOJIbKO npasujibHblX 6dpuaHmoe omeemada.
(I)OpMy.]Ia BBIYHUCJICHUSA OIIPEAC/INTE/IA TPETHET0 MOPHAAKA

i j k
[ m n| conepxKHUT cjeAyolIue MPON3BeIeHUs ...
o p r
njl
+ jlr (50 %)
+ jno (50 %)
Jip
2 3a0aHue: Bviuucnenue onpedenumenei
Beeoume Baw sapuanm omeema.
30 29
Ecan onpexenurenn 30 ‘ pasen —0,7, To onpeaesuresab [0 3
- 0 b
PaBEH ...
-21
Beeoume Baw eapuanm omeema.
0 0 -6

a -2
Ecau onpexenurennb 1 ‘

PaBeEH ...
—4

Beeoume Baw sapuanm omeema.

paBeH %,TO ompeneaureanb b -2 -7
4 a -8

28
a
-3



a 24 -7

a -7
Ecau onpeaeauresinb ‘ paBeH g, TO onpeaesurens 0 25 0
3 26 b
pPaBeH ...
30

Beeoume Baw sapuanm omeema.

5 0 b
a b
Ecau onpeaenurenn ‘ paBeH 1,9, To onmpenesurens |19 20 21
-3 0 a
PaBeEH ...
38
Beeoume Baw eapuanm omeema.
6 a -59 b
a
Ecan onpenenurenn ‘ paBeH E TO onpenesuresb (0 —60 0
6 —61 -7
PaBeEH ...
-5
3 3adanue. Bviuucrenue onpederumeneii
Buvibepume ooun npasunvHulli gapuanm omeema.
0 -3 0
Onpeneaurens 2 0 —2| paBeH HYJI0, IPUA kK PABHOM ...
kK 4 2
2
-3
+-2
0
Buvibepume ooun npasunvHulli gapuanm omeema.
2 4 0
Omnpeneautenb (0 —1 L | paBeH HYJ10, IPU kK PABHOM ...
4 0 -2
2
+0,5
- 0,5



Buvibepume ooun npasunbHulli apuanm omeema.

1 -3 0

Omnpepeaurens 0 —1 4 | paBeH HyJII0, IPU kK PABHOM ...
2 k =2

0

+5,5

-5,5

1

Buvibepume ooun npasunvbHulli apuanm omeema.

1 0 O

Omnpeneaurens 0 6 —2| paBeH HYJ, IPH kK PABHOM ...
1 -3 &

0

5,5

-5,5

+1

Buvibepume ooun npasunvHulli gapuanm omeema.

0 0 -2

Onpeneaurens k 6 —1| paBeH HYJII0, IPH kK PAaBHOM ...
21 0

0

+12

-12

+2

4 3a0anue: Cucmembl JUHECUHBIX YDABHEHUU

Coommuecume 21emeHmuvl 08YX CNUCKOS.
YcTraHoBHUTE COOTBETCTBHE MEKAY CHCTEMON JIMHEHHBIX YPABHEHUM U ee

pPaCUIMPEHHOM MATPHUIICH:

4x, —3x, +x;, =2, 4 3 -1 2
1. 1—2x,+x,—4=0, 3.]-2 1 0 4 ]25%)
—4x, +x,+3=0 0 -4 1 -3
[—4x, —3x, +x, =2, -4 1 3 -2
2.1-2x,+x,—4=0, 4.2 0 1 4 |@25%)
—4x,4+x,+3=0 -4 1 1 3

10




[4x, +3x, —x, =2,

-4 -3 1 2

3. 1—2x,+x,—4=0, 2.0 2 -1 -4|25%)
|—4x, +x;, =3 -4 0 1 3
[—4x, +x, +3x, =2, 4 -3 1 =2
4.12x, +x,—4=0, -2 1 -4 0
—4x,4+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

Coomuecume s1emenmol ()ny CNUCKOS6.
YcraHoBuTEe COOTBETCTBHE MEKAY CHCTEMOHM JIMHEHHBIX ypaBHeHl/Iﬁ H ee

PACIIUPEHHONH MAaTPULICH:

—X, +2x;,—4=0, -1 2 40
l. y—x, +3x, +2x, = —4, 2.01 3 =2 4]|(25%)
2x, +3x,—1=0 2 3 0 1
[—x, +2x, —4x, =0, 0 -1 2 4
2. 1x, +3x, —2x, =4, 1.|-1 3 2 —4]25%)
2x, +3x,—1=0 2 0 3 1
[—x, +2x, —4=0, -1 0 2 4
3. 1—x, +2x, +3x, =—4, 3./-1 2 3 —4|25%)
2x, +3x, +1=0 0 2 3 -1
[x, —2x, +4=0, 1 -2 0 -4
4. {—x,+2x,—4=0, 4.01-1 2 0 4 |(25%)
12X, +x, =3 2 0 1 3
-1 2 4 0
-1 3 2 4
2 3 -1 0
1 -2 00
-1 2 0 0
2 0 10

11




Coomuecume 271emeHmbvl 08YX CNUCKOS.
YcraHoBHUTE COOTBETCTBHE MEXKAY CUCTEMOM JIMHEHHBIX YPABHECHU U ee

paclIMpeHHOM MaTpHUIIeil:

6x, +2x, —x; =3, -6 2 1 0
1. 16x, —x, —2=0, 2.6 -1 0 =2[(25%)
3%, —x,—2=0 0 3 -1 -2
[—6x, +2x, + x, =0, 6 2 1 0
2.76x,—x,+2=0, -1 6 0 2
3x, —x; =2 -1 0 3 2
[—6x, — 2x, +x, =3, 6 2 -1 3
3. 16x, —x;, —2=0, .10 6 —1 2| (25%)
3%, —x; +2=0 3 -1 0 2
[(6x, +2x, +x,=0, 6 1 0
4. 1—x, +6x,+2=0, 4.0-1 6 0 -21|(25%)
|—x, +3x, =2 -1 3 2
-6 2 1 3
3.6 0 -1 -2|(25%)
-1 0 3 2
-6 -2 1 3
6 -1 -2 0
3 -1 2 0

Coomuecume s1emenmol 06)/)(? CNUCKO6.
YcraHoBuTe COOTBETCTBHE MEKAY CHCTEMOM JIMHEeHHBIX ypaBHeHl/Iﬁ H ee

paclIMpPEeHHOH MAaTpHLIeii:

(2x, —x,+3=0, 2 -1 0 -3

1. 9—x,+2x, =3, 2.10 -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, 4.12 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 31 20

12




2x, —x, —3x, =0, 2 -1 30
4.32x,—x;+3=0, -1 2 0 3
3x,—2x,=-2 -3 1 20
0 2 -1 3
3.]-1 2 0 3 |(25%)
-3 1 0 =2
2 0 -1 -3
l.|-1 0 2 3 |(25%)
31 -2 0

Coomuecume s1emenmol 06)/)(? CNUCKOS6.
YcraHoBuTe COOTBETCTBHE MEKAY CHCTEMOM JIMHEeHHBIX ypaBHeHl/Iﬁ H ee

pacuIMpPEeHHOH MAaTpHLIeii:

[5x,—2x, +3x, =1, 5 -2 3 0
1. 95x, —2x, =-3, O 5 20
-2x,+x,—4=0 -2 1 0 0
5x,+2x,-3x,=0, 5 2 3 0
2. 95x,—2x,+3=0, 2.5 0 -2 -3|25%)
—2x, +x,=—4 -2 1 -4
=5x, +3x, +3=0, 5 =2 3 -1
3. 15x, —2x, =4, 1.0 5 -2 3|25%)
=2x,+x,-5=0 -2 1 0 4
-5x, +3x,-3=0, -5 0 3 3
4. 95x, +x,—2x, =4, 3.]5 2 0 4 |@25%)
—2x,+x,+5=0 -2 0 1 5
0 -5 3 3
4.5 1 =2 —4|(25%)
-2 1 0 =5
-5 3 3 0
5 1 2 4
-2 1 5 0

5 3a0anue: Cucmembl TUHEUHBIX YDABHEHUU

Coommuecume s1emeHmol 06_)/)(? CNUCKOS6.

13




3x,—2x, =1,
4x 4 5%, =3 peuiaercsi 10 NPaBUIy

Kpamepa. YcTaHoBHTe COOTBETCTBHE MEKIY ONPeNeTuTeTIMHA CHCTEMbI U UX
3HAYEHUSIMMU:

Cucrema JMHEeHHbIX YPaBHEHUI {

1. A 5

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

3. A, 1.23 (33,3%)
3.5 (33,3%)

Coomnecume 2nemenmol 08YX CHUCKOG.
3x,—2x,=4,
5x,+4x, =1

Kpamepa. YcranoBuTe COOTBETCTBHE MY ONPeIeTUTEIIMH CUCTEMbI U X
3HAYEHUSIMHU:

CucreMa JIMHeHBIX yPaBHEHU { peliaeTcsi Mo NPaBUILy

1. A 17

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

3. A, 1.22 (33,3%)
3.— 17 (33,3%)

Coomnecume sn1emenmol deyx CNUCKOe6.

3x,—5x, =2,
3x, 4 4y, =1 peliaercs 1o npaBuIy

Kpamepa. YcraHoBHTE COOTBETCTBHE MEKAY ONPeIeTUTeAIMUA CHCTEMbI U MX
3HAYCHUSAMM:

Cucrema JMHeHHbIX YPaBHEHUI {

1. A 3

2. A 1.27 (33,3%)

3. A, 2. 13 (33,3%)
3.—3(33,3%)

Coommuecume s1emenmol ()ny CNUCKOS.

2x, —5x, =0,

CucreMa JIMHEHHBbIX YPAaBHEHU I { 3 pemaeTcs 1Mo NpaBUJLy

3x, —x,
Kpamepa. YcranoBHTe COOTBETCTBHE MEKAY ONPEACTUTEIAMH CHCTEMBbI M HX
3HAYCHHUSIMH:

1. A —6

2. A 3. 6(33,3%)

3. A, 1. 13 (33,3%)
2. 15 (33,3%)

Coommuecume s1emenmol 06_)/)(? CNUCKOS6.
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2x, —5x, =4,

Cucrema JMHEeHHbIX YPaBHEHUI { 7 peliaercs 1no nNpaBuJIy

3x, —3x,
Kpamepa. YcraHoBHTE COOTBETCTBHE MEKAY ONPEAeTUTEAMH CHCTEMBbI H X
3HAYCHUSIMU:

1. A 1.9 (33,3%)

2. A, 2.23(33,3%)

3. A, 3.2(33,3%)
2

6 3adanue. Cucmemvl TUHEUHBIX VDAGHEHUU

Bovibepume 00uH npasuibHblii 6aPUAHNT OMEEMd.
Ecan (x,;y,) — pelieHne CHCTEMbI JIMHEHHbIX yPaBHEHHUii

Sx—2y=2,
{3x—4y =3
2,5
0,5
-25
+-0,5

, TOTAa X, — ), PABHO...

Bovibepume 00uH npasuibHbLil 6apUAHm OMEemd.
Ecan (X,;y,) — pelieHne CHCTEMBI JTHHEHHBIX yPaBHEHHi

3x -7y =-18,
{4x F3p=13, TOraa x, — )y, paBHO...
+-2
4
0,5
-3

Bovibepume 00uH npasuibHblii 6aPUAHNT OMBEMA.
Ecan (x,;y,) — pelieHne CHCTEMbI JIMHEHHbIX yPaBHEHHUi

2x+3y =10,
TOrAAa X, — ABHO...
dx—5y=—4 R TI0P
-3
3
5
+-5

Buvibepume ooun npasunvbHulli 6apuanm omeema.
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Ecan (x,;y,) — pellieHre CHCTEMbI JIMHEHHbIX yPaBHEHHUi

Sx+2y=-38,
{3x sy—-1, TOrAa Y, — X, PaBHO...
-3
+3
5
-5

Buvibepume ooun npasunvbHulli 6apuanm omeema.

Eciin (xo; yo) — peleHne CUCTEeMbI JIMHEHHBIX YPABHEHUH {

TOrAa Yy, — X, PaBHO...
+-3
3
5
-5

7 3a0anue. Jlnuna eekmopa

Beeoume Baw sapuanm omeema.
Jlinna BexTopa a(—8; 6) paBHa ...
10

Beeoume Baw sapuanm omeema.
Jlanna Bekropa a(—12; 5) paBHa ...
13

Beeoume Baw sapuanm omeema.
Jlinna Bextopa a(—15; 8) paBHa ...

17

Beeoume Baw sapuanm omeema.
Jlanna Bextopa a(—8; 15) paBHa ...
17

Beeoume Baw sapuanm omeema.
Jlinna BexTopa a(3; —4) paBHa ...
5

8 3a0anue: CK‘CI]Z}ZDHOG np0u3eedeﬂue 6EKMOpoe6

2x+T7y=-3,
Sx-3y=13,
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Buibepume 00un npasunvhulii 6apuanm omeema.
Ecin a=(1;0;2) m b=(2;3;—1), Toraa ckansipHoe IMpou3BeIeHHe

a-b paBHO ...
3
+0
5
7

Buibepume 00un npasunbHulil 6apuanm omeema.

Ecan a = (3;4,—1) m b= (,—2;—6), Torna ckansipHOe Npou3BexeHHE a-b
PABHO ...

0

2

+1

-3

Buibepume 00un npasunvhulii 6apuanm omseema.

Ecin a=(—2;1,—1) m b=(1;6;2), Toraa ckasipHoe Npou3BeIeHHe
a-b paBHo ...

+2

6

24
— 18

Buibepume 00uH npasuibHbLil 8apUAHm OMEemd.
Ecin a=(1;0;2) m b=(2;3;—1), Toraa ckansipHoe Ipou3BeIeHUe

Q|

-b paBHO ...
3
0
+5
7

Buvibepume ooun npasunvhwiii sapuanm omeema.
Eciam a = (—2;1;— 1) ub= (1;—2;—6), TOrAA CKAJISPHOE NPOU3BeAeHHE

a-b paBHo ...
0
+2
1
-3

9 3a0anue: Ckansaprnoe npou%edeuue 6€KmMopoe6
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Coommuecume s1emeHmol 06_)/)(? CNUCKOS.

YcraHoBuTEe COOTBETCTBHE MEKAY napoi«i BEKTOPOB a U b u 3HaYeHHEM

k, Ipy KOTOPOM OHU OPTOTOHAJILHBI:

1. a=(2;1;k), b=(3;—11;2) ng (33.3%)
2. a=(1;k3), b=(211) 2. k:—l (33,3%)
3. a=(L,-1-1), b=(k;3;-2) 3. k=1(33 3%)
k——
k:S

Coomuecume s1emeHmbl 08)/)6 CNUCKOS6.

YcTaHoBUTE COOTBETCTBUE MEKAY MAPOiIl BEKTOPOB ¢ U b M 3HAYEeHHEM

k, Ip¥ KOTOPOM OHU OPTOTOHAJILHBI:

1. a=(2—1,—k), b=(311;2) 2. k=—5(33,3%)

2. a=(k;—3), b=(-2;—11) 3. k=—=5(33,3%)
3. a:(l;—l;—l), b:(k;—3;2) k:é
2

1. k:—% (33,3%)
k=1

Coommuecume s1emeHmol 06_)/)(? CNUCKOS.

YcraHoBuTE COOTBETCTBHE MeK/AY NAPOil BEKTOPOB ¢ U b M 3HAYeHHEM

k, P KOTOPOM OHH OPTOrOHAJBHbI:

L a=(2-12k). b=(3112) k=7
2. a=(1;k=3), b=(-231) 2 k=2 (333%)
3.a=(-L-1-2), b=(-k—3%-2) |, k:% (33,3%)
_ 3
3

3. k=—7 (33,3%)

Coomuecume s1emeHmbl 08)/)6 CNUCKOS6.

YcraHoBuTEe COOTBETCTBHE MEKAY napoi«i BEKTOPOB a U b u 3HaYeHHEM

k, npn KOTOpOM OHU OPTOTOHAJILHBI:

1. a=(2;—1;—2k), b=(312;2)

2 (33,3%)

2. a=(Lk;—3), b=(-2;5-1)
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3. a=(2—-1-2), b=(k;—3;-3) ol
5
9
3 k== (33,3%)
3

L k=== (33,3%)

Coommuecume s1emenmol 06_)/)(? CNUCKOS.

YcraHoBHUTE COOTBETCTBHE MeKAY NAPOil BEKTOPOB ¢ U b M 3HAYEeHHEM
k, Ip¥ KOTOPOM OHH OPTOTOHAJIbHBI:

1. a=(L—4k), b=(312) k=-1
2. a=(k;3), b=(1;5-2) L

2
3. a=(-2:3.2), b=(k:=3;-3) 1 k:% (33.3%)

2. k=1(33,3%)

3. k:—%s (33,3%)

10 3a0anue: BekmopHnoe npouseedenue

Boibepume 00uH npasuiibHblii 6apUAHN OMEemd.
BeKkTopHOE npou3BeaeHne BEKTOPOB a =(2; o; —2) u

b=(3; 6; 3) paBHO Hy.II0, €CJIH. ..

Boibepume 00uH npasunbHbLil 6apUaHm omeemd.
BekTopHoe nponsBeaenne BeKTopoB a =(4; o; §) m b=(2; 3; 4) paBHo

HYJII0, €CJIH. ..

a=10; =14

a=0; 3=-2
1

a=—; =28
R B

+ta=6; 3=28

Bvibepume ooun npasunbHulil 6apuanm omeema.
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BekTopHoe npoussenenue BekTopoB a =(1; a; 4) u

b=(—2; 3; — ) paBHO Hy.II0, €C/IH...

a=-15; 3=-8
a=0; 3=-0,5
+a=—15; =8

a=5; =8

Bovibepume 00uH npasunbHbLIl 6apUAHIM OMEEmd.
BekTopHoe npoussenenue BeKTopoB a =(—1; 2; 5) m b=(a; 8; §) paBHo

HYJII0, €CJIH...

a=4; =20

+a=—-4; =20
a=—4; =-20

a=4; =-2

0

Buvibepume ooun npasunvHwili apuanm omeema.

BekTopHOe Npou3BeaeHne BeKTOPoB a = (q;

b= (I, —3; 3) paBHo Hy.1I0, ecJIH. ..

a=-2; =-5
ta=2; 3=-5
a=-2; =5
a=2; =5

—6; —10) u

Tabsmiia 3 — Kputepuu orjeHKH C)OPMHUPOBAHHOCTUA KOMITETEHITHIMA

Koa u KpuTtepuu olieHrBaHus CHOPMUPOBAHHOCTH KOMIIETeHLIUN
HauMeHOBaHHe (4acTv KOMMIEeTeHI1K)
HMH/JYKaTopa Ha 0a30BOM YpOBHE Ha MOBBIIIIEHHOM YPOBHE
JOCTIDKeHUS COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMIIeTeHIUH OL[eHKe OLIeHKe «XOPOIIO» OIIeHKEe «OTJINYHO»
(uactu «Y[IOBJIETBOPUTEJIbHO 65-85% ot 86-100% ot
KOMIIeTEeHI1H) » MaKCHUMa/IbHOT'O MaKCHMaIbHOI'O
50-64% ot Oaia Oanna
MaKCHMaIbHOI'0
6aia
OIIK-1.6. 3HaeT OCHOBHEIE 3HaeT OCHOBHLIE 3HaeT OCHOBHbLIE
JemoHCcTpupyeT TIOHATHS Y METO/IbI TIOHSATHSI U METO/IbI TIOHSATHSI U METO/IbI

3HAHHUE OCHOBHBIX
MIOHATUHN U METOJIOB
MaTEMaTH4ECKOIr 0
arapara
(byHIaMEeHTaJIbHBIX
HayK (MaTeMaTuKH),
HEOOXOIUMBIX JUIS
pelIeHHs TUIOBBIX

JIMHEWHOMW 1
BEKTOPHOI a/re0Ophl,
HO JIOTyCKaeT
HETOYHOCTHU B
Jl0Ka3aTenbCTBax
TeopeTUYeCKUX
YTBEP)KIEHUN 1
BbIBOZIaX hopmy,

JIMHEWHOM U
BEKTOPHOM anreOphbl,
yMeeT JJ0OKa3bIBaTh
TeopeTUYecKue
YTBEP)KIEHUU U
BLIBOJUTDH (hOPMY/JIBI,
yMeeT pelliaTh
OCHOBHbIE THUIIbI

JIUHENHOU U
BEKTOPHOM
anreOpebl, ymeeT
JIOKa3bIBaTh
TeopeThyecKue
yTBepXK/IeHUU U
BBIBOJUTD
dhopMybl, ymMeeT
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3a1a4 B 00J1acTu
arpoOHOMHUH.

yMeeT pelllaTh
OCHOBHBIE THUIIbI
3a/]au ¥ BBITIOJTHSIET
He MeHee 65-75%
00s13aTe/TbHBIX
3a/laHuM
TTPOBEPOYHBIX pador,
uMeeT
Tipe/iCTaBJieHNe O
BO3MOXKHOCTSIX
WCTIOTb30BaHUs
MaTeMaTHUueCKOro
arirapaTa JIMHeMHOU
Y1 BEKTOPHOM
anreOpswI st
pellieHus
TIPUKJIA/IHBIX 3a/1a4,
HO UCTIBITHIBAET
3aTpy/AHeHUs TPU
pellleHUH TaKoro
THUMA 3a/au.

3a7lau 1 BBITIO/THSIET
He MeHee 76-85%
00s13aTe/TbHBIX
3a/laHuN
TTPOBEPOUHBIX pabor,
yMeeT HCII0/1b30BaTh
MaTeMaThueCcKHuit
arnapar JIMHeMHOW 1
BEKTOPHOM a/reOpsI
JIIS peltieHust
MIPUK/IA/IHBIX 3a71ay,
HO WCTIBITHIBAET
3aTpy/iHEeHUS TIPU
COJIepKATEITbHOM
HUHTCpHpCTallun
MOJTYYCHHBIX
pe3yJIbTATOB.

pellaTb OCHOBHbIE
TUTIBI 33/1a4 U
BBITIOJTHSIET He
MeHee 86-100%
00s13aTe/TbHBIX
3a/laHul
TIPOBEPOYHBIX
pabor, ymeer
pellaTh
HeCTaH/IapTHbIe
3ajauu, obazaeT
HaBbIKaMU
WCIT0/1b30BaHUs
MaTeMaTHU4eCcKoro
arirapaTa JIMHeHOM
Y BeKTOPHOM
anreOpsbI 17151
pellieHust
VMH)XeHepHBIX 3a/au
Y OTHCaHUs
busnyecKnx
TPOLIeCCOB U
BJIajieeT HaBbIKaMu
coJiepKaTenbHON
HWHTEPIIPETAIIHH
MOJTy4E€HHBIX
pEe3yNIbTaTOB
(cocraBiienue u
pelIeHne CUCTEM
JIMHEWUHBIX
YpaBHEHUU IIPU
pelieHuu
MIPAKTUIECKHIX
3anady,
WCIIOJIb30BaHUE
METOJI0B BEKTOPHOMU
anreOphl IS
pelieHus
TeOMETPHUYECKUX
3a/1a4y Ha
HaXO0XJCHHE yTJIOB,
IUIOIAJICH,
00BEMOB).
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Paznen 2. AHaIMTHYeCKAs TeOMeTpus

Hnousuoyanvnoe oomawmnee 3aoanue Nel «Ananumuueckan zeomempus,

Tunoswie 3a0anus

baszoswiii yposenw

3aoanue 1. ]Jlanel xoopAawHATHl BepiinH TpeyronbHuka ABC': A(— 2; 4),
B(6;—-2), C(8;7).

Hawu:

1) nmuHy cropoHbl AB;

2) ypaBHenusi cTopoH AB u AC u ux yriaoBbie KOOPPUIHMCHTHL;

3) BHyTpeHHUi yron 4;

4) ypaBHenue BeicoTbl CD U ee JUIiHY;

5) nnuny mMeauanbl AE ;

6) ypaBHEHUE OKPYKHOCTH, 111 KOTopoit CD CIyX UT TUaMETPOM;

7) TOUKYy TIepeceueHus MeIuaH;

8) ypaBHEHUE NMPAMOM, MPOXOSIIEH yepe3 TOUKY A MapajiebHO BbICOTE
CD.

2 2
3aoanue 2. Jlano ypasuenue aumunca 4x” +9y° =36. [loctpouts aruwric.
HaiiTu monyocu, KOOpAMHATHI BEPIIHH, (POKYCOB, SKCIIEHTPUCUTET.

3adanue 3. Jlano ypasHeHme rumepGomel 2x° — y° =24. Iloctpoutsb

runepOony. Haiftu mosnyocu, KOOpAMHATHI BEPIIMH, (POKYCOB, SKCIICHTPUCHUTET,
ypaBHEHUS aCUMIITOT.

2
3aoanue 4. Jlano ypaBHenue mapabonsl )y~ =4x. Iloctpouts mapabomay u
HalTH KOOpaWHATHI (POKyca U ypaBHEHUE JUPEKTPHUCHI TapadoIIbL.

3aoanue 5. Jlanpl KOOpPAMHATHI  TOYEK A(4; 1; - 5), B(— 2;3;— 4),
C(-2:1;3), D(0;-1;2).

TpeOyercs:

1) nanmcars ypaBaenue miockoctu ABC;

2) HamMCcaTh YpPaBHEHUE TIUIOCKOCTH, MPOXOASIICH depe3 Touky D
napasuiensHo miockoctu ABC

3) HamMcaTh KAHOHMYECKUE H TTapaMeTPUUECKUE YpaBHEHUS psiMort A B ;

4) HanucaTh KAHOHWYECKUE YpaBHEHUS TPSIMOU, MPOXOASIIEH uepe3 Touky [
NepIeHIuKYIIpHO miockoctu ABC

5) Haiitu paccrosiHue oT Touku D 1o mnockoctu ABC .

llosviuennuiti yposeHs
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3aoanue 6.
JlokazaTb ONTHMYECKOE CBOMCTBO Mapaloybl: Jyd CBETA, HCXOIAIIUN U3

¢doxyca mapaboibl, OTPa3uWBIIUCH OT HEE, WAET MO MNPSIMOW, MapajuiebHOH OCH

3TOM mapadoJIbI.

3aoanue Ne7.
[IpuBeauTe MpuMepsl MPUMEHEHUS METOJIOB AHATUTUYECKON TCOMETPHUH IS

PCHICHUA HpO(I)CCCI/IOHaHI)HLIX 3aJga4.

IIuceMeHHBIN TeCcT

1 3a0anue: OcHosHbie 3a0a4l AHATUMUYECKOL ceomempuu Ha niockocmu.
paccmosrue M@cha]/ mo4yxkamu

Buibepume ooun npasunvHbwill 6apuanm omeema.
Tanwt Touxu A(0;2), B(3;5), C(3;6). Torna nepumeTp TpeyroibHuKa

ABC paBeH ...
6++/58
+6 4342
510
16+ 32

Bwibepume ooun npasunvhblil 6apuanm omeema.
Tanbl Toukn A(—1;3), B(1;2), C(0;5). Toraa mepumerp TpeyroabHUKa

ABC paBeH ...
+6+/5 +/65
26+/5 +/65
5410
2445

Buvibepume neckonvko npasunbHuIX 6apuanmos omeema.
Ecan nauna orpe3ka AB paBHa 15, ToO KOOPpAMHATHI HAYAJIA U KOHIA

0Tpe3Ka MOTYT ObITh PABHBI COOTBETCTBEHHO ...
A(5;12) u B(-7; 3)
A(—6; 1) u B(6; 10)
+A4(0; 0) u B(15; 15) (50%)
+4(0; 15) u B(15; 0) (50%)

Buvibepume Heckonbko npasuibHuIX 8apuanmos omeema.
Ecau nniuna orpe3ka AB paBHa 8, TO KOOPAUHATHI HAYAJIA U KOHIIA

OTpE3Ka MOr'yT ObITh PaBHBI COOTBETCTBCHHO ...

23



+A4(—3; —3) u B(5; —3) (50%)
A(0; 8) u B(8; 0)

+4(2; —1) u B(10; —1) (50%)
A(0; 0) u B(8; 8)

Bbl6epume HECKOJIbKO npasulbHblX 6apuaHnios omeenida.

Eciu nauna orpe3ka AB paBHa 10, To KOOpAMHATHI HAYAJIA U KOHLA
O0Tpe3Ka MOI'YT ObITh PABHBI COOTBETCTBEHHO ...

+4(2; —1) u B(10; 5) (50%)
+A4(=3; —=3) u B(5; 3) (50%)
A(0; 10) u B(10; 0)
A(0; 0) u B(10; 10)

2 3a0anue. OcHosHble 3a0a4U AHATUMUYECKOU ceomempuu Ha niockocmu.
oeferue ompe3Ka 6 3a0AHHOM OMHOULCHUU

Beeoume Baw eapuanm omeema.

HManpt Touxu A(1; 10) m B(-13; 2). Toraa cyMMa KOOPAMHAT CepeIHHbI
OTpe3Ka paBHa ...

0

Beeoume Baw eapuanm omeema.

HMaupl Toukn A(5; 7) m B(-3; 5). Toraa cyMmmMa KOOPIAHHAT CepeHHbI
OTpe3Ka paBHA...
2

Beeoume Baw sapuanm omeema.
JlaHbI TOYKH A(—l; —1)) " B(3;

cepeIHHBbI OTPe3Ka paBHA...
3

—7) Toraa cymma KOOpIXMHAT

Boibepume ooun npasuivhwlil 6apuanm omeemd.
Jlanbl BepuinHbI Tpeyroasuuka ABC: A(3; 4), B(-3; 4), C(0; —-2), CD
— ero Meauana. Toraa koopauHaTbl TOYKUA D paBHBI ...

(0; 4)

(0; 8)
>
(-3; 0)
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Buibepume 00uH npasuiibHbLil 6apUAH omeemd.
Jlansl Bepunabl Tpeyroasnuka ABC: A(-1; 2), B(3;2), C(1;
—ero meauana. Torna KoopauHAaThI TOYKH D paBHHI ...
(0; 0)
(2 4)
+(1; 2)
2; 0)

3 3a0anue: Ilpsimas na narockocmu

Buvibepume ooun npasunvhwiii sapuanm omeema.
Oo01ee ypaBHeHUe NPSIMOM, POXO/AsilIeii Yepe3 TOUKH A(— 2;3) 7|
B(3;-3) umeer Bu...

+6x+5y—-3=0
—S5x—y-T7=4
6x+5y—-27=0
—5x+6y=0

Bvibepume neckonbko npasuibHbix 6apUAHMOE OmMeEema.

Cpean npsamMbIx

[:x+5y+10=0,

[,:2x+10y—5=0,

[;:2x—10y —-10=0,

[,:—2x+10y—-10=0
napajiebHbIMH ABJIAIOTCA ...

[ ml

+1hm 1y (50%)

L,ul

+1 L, (50%)

Buvibepume nHeckovko npasuibHuIX 8apuanmos omseema.

IpsiMasi HA IUIOCKOCTH 3a1aHa ypaBHenuem V = 2x— 7, Toraa
nepneHIuKYJISIPHLIMU K Hell SIBJISIOTCS NPSAMBIE ...

+—4y—2x+7=0 (50%)

y=2x—38

x—2y—5=0

+x+2y+5=0 (50%)

Bbl6epume HECKOJIbKO npasulbHblX 6apuUaHnios omeenida.

-2),CD
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IIpsiMasi HA MJIOCKOCTH 3a1aHa ypaBHenueM 2) +8x—5=0, Toraa
napauieJbHbLIMU K Hell IBJISIOTCSA NPAMBIE ...

3y—12x4+7=0
+4x+y—=9=0 (50%)
4x—-y+5=0

+3y +12x—13=0 (50%)

Buvibepume Heckovko npasuibHuIX 8apUAHmMos omeema.

IIpsiMasi HA MJIOCKOCTH 3a/1aHa ypaBHenueM J)Y + X —3=0, Torga
NMePHEeHIUKYJISAPHBIMY K Hell IBJISIIOTCH NMPAMBIE ...

+2y —10x+3=0 (50%)

S5x+y+9=0

2y+10x—-5=0

+5x—y—7=0 (50%)

4 3a0anue: Kpuswle smopoco I’lOl?}l()Ka

Buvibepume neckonbko npasuivbHuiX 6apuanmos omeema.
ITapa6osamu ABJIAIOTCA ...

2 2
x +4y° =1

Xy
16 25
+y° =4x

+ x? =4y

Buvibepume neckonvko npasuibHuIX 6apuanmos omeema.
I'mnep6osamu sIBJASIOTCA ...

Bvibepume Heckonbko npasuibHulX 6apuanmos omeema.
ITapabosamu ABJIAIOTCA ...

(x+1)" = (y+2) =36
+x+y° =25



+x'—y=4
2 2

x+y

2 -1
9 16

Buvibepume Heckonbko npasuibHuIX 8apuUanmos omeema.
I'mnep6onamu ABJIAOTCA ...

+9x* —16y° =12
(x=2)" +(y-2)" =4
X +y =1

+x* -y’ =1

Buvibepume ooun npasunvHulli 6apuanm omeema.

OKpPY,KHOCTBHIO SABJISIETCA ...
2 2

* Y _
9 7
x=3y-7=0

2 2

X_+y_:1
9 7
+x°+3°=9

5 3a0anue: KDM@ble 6mopozo I’lOl?ﬂaKa

Coomnecume 21emenmsl 08YX CRUCKO8 U HAdCMUme KHONKY «/laneey
YcTraHoBHUTE COOTBETCTBHE MEXKAY KPUBOM BTOPOIo MOPS/IKA U ee
YPaBHEHHEM.

1. [TapabGomna 2 2
P 2.5 4+ Y 21(33,5%)
25 9

2. Dnnunc y°=9=0

3. M'unepbona Y +25=0

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

2 2

3.2 Y 1(33,5%)
9 25

Coomnecume 21emenmsl 08YX CRUCKO8 U HAdCMUme KHONKY «/laneey
YcTaHoBHUTE COOTBETCTBHE MEXKAY KPUBOM BTOPOIo MOPS/IKA U ee
YPaBHEHHEM.

1. [TapabGomna 2 2
P 2.5 Y 21(33,5%)
27 13

2. Dnnunc 13y =27x* =0




3. I'unepOomna

27y +13x> =0

2 2

3.5 Y _133,5%)
13 27

1.y* =13x (33,5 %)

Coomuecume s1emenmol 06)/)(? CNUCKO8 U Has;CmMume KHONKy «,ZZaJlee»
YcraHoBuTEe COOTBETCTBHE MEKAY KpHBOﬁ BTOPOTO MOpAAKaAa M €€

ypaBHEeHHEM.
1. [Tapabona 252
P 3.5 Y 2133,5%)
7 12
2. Dauric 1.y* =12x (33,5 %)

3. N'unepbona

12> -7x* =0

797 +12x% =0

2 2

2.5 4+ Y —1(33,5%)
12 7

Coomuecume 21emeHmyvl 08YX CNUCKO8 U HAMCMUMe KHONKY «/aneex
YcTraHoBHTE COOTBETCTBHE MEXKAY KPMBOI BTOPOI0 MOPSAAKA U ee

YPABHEHHEM.
1. ITapabona 2 2
P XY 1 335%)
8 15
2. Diurc 22
2.5 Y _1(33,5%)
15 8
3. 'unep6omna 15y —8x* =0
l.y2 =8x (33,5 %)
8y’ +15x° =0

Coomuecume 21emeHmyvl 08YX CNUCKO8 U Hadcmume KHONKY «/laneey
YcraHoBHTE COOTBETCTBHE MEK1Y KPUBOIl BTOPOIr0 MOPSI/IKA U ee

ypaBHEHHEM.
1. ITapaGona 2 2
P 3.5 Y _133,5%)
49 81
2. Dnnuaric 81y —49x* =0

3. 'unepbona

49y° +81x* =0

1.y* =49x (33,5 %)

2 2

2.5 Y _133,5%)
81 49
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6 3aoanue. KDM@ble 6mopozo I’lOl?ﬂaKa

Buvibepume ooun npasunvbHuili apuanm omeema.
2 2

X
Ecan ypaBHeHue runep00Jibl UMeeT BU/ v % =1, To nJIMHA ee

AefiCTBUTEJbHOM MOJIYyOCH PABHA...
9
+2
3
4

Buvibepume ooun npasunvbHulli apuanm omeema.
2 2

X
Ecau ypaBHeHue runep00Jibl MMeeT BUJ T % =1, TOo HyIMHA ee

AeifiCTBUTEJbHOM MOJIyOCH PABHA...
+4
16
9
3

Buvibepume ooun npasunvbHulli apuanm omeema.
2 2

X .
Ecau ypaBHeHue 3Juiuinca umeeT BUJ 3 +2L = 1, To nuHAa ero maJnoi

16

10JIyOCH paBHa...
4
16
9
+3

Buvibepume ooun npasunvHulli 6apuanm omeema.
YpaBHeHue napadoJibl ¢ BEePUIMHOM B HaYaJjie KOOPAMHAT,
CUMMETPHYHO! OTHOCUTEJIbHO 0CH Ox M NpoXoasieil yepe3 TOUKY A(4;—2),

nmMeerT BUJ ...
2

yi=—x
y2:4x
x> =-8y
+y?=x

Beeoume Baw eapuanm omeema.
2 2

X y
Paccrosinne mexay poxycamu dJuiuIca ) +-——=1 paBHo ...

144
10
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7 3a0anue: OcHosnble 3a0a4u AHAAUMUYECcKOol ceomempuu 6 npocmpaHcmee

Buvibepume ooun npasunvHbili apuanm omeema.

B npocTpaHcTBe NMeeTcCs 0TPE30K, COeIMHAIONINI 1Be TOYKH €
a0cumccamMm pa3HbIX 3HaK0B. Toraa 3ToT 0Tpe30k 00513aTe/IbHO NepeceKaert...

+mockocts Oyz

I0CKOCTh Oxy
IUIOCKOCTH Oxz
0oCh adcImce

Buvibepume ooun npasunvbHulli apuanm omeema.

B npocTpaHcTBe HMeeTCH 0TPE30K, COeTUHSIOIIMA IBe TOYKH C
aNMIMKATAMM Pa3HbIX 3HAKOB. Toraa 3ToT 0Tpe30k 00s13aTEIbHO
nepeceKaer...

OCBb aIlIUIUKAT

IJI0CKOCTh Oxz
I0cKocTh Oyz
+mockocth Oxy

Buvibepume Heckonbko npasuibHuIX 8apuUanmos omeema.

B npocTpaHcTBe HMeeTCH 0TPE30K, COCTUHAIOIIMA IBe TOYKH C
a0ciuccaMm OJMHAKOBBIX 3HAKOB. Toraa 3ToT 0TPE30K HE MOKET
nepeceKarhb...

IIIOCKOCTh OXxy

0Ch a0CIHCe
+rutockocTh Oxz
+mockocts Oyz

Buvibepume ooun npasunvbHulli gapuanm omeema.

B npocTpaHcTBe HMeeTCH 0TPE30K, COeTUHSIOIIMA IBE TOYKH C
HYJIeBBIMH aNILUIMKATAMU. TOraa 3ToT 0Tpe3oK HeJUKOM JICHKHUT. ..

+B mmockoctu Oxy

B Iuiockoctu Oxz

Ha OCH aIIlIuKaT
B I1ockoctu Oyz

Buvibepume ooun npasunbHulli 6apuanm omeema.

B npocTpaHcTBe HMeeTCsl 0TPE30K, COCAUHSAIOUIMH 1B TOYKH C
HYJIeBBIMH a0CHMCCAMU U aNlIUIUKaTaMu. Toraa 3ToT oTpe3ok 00s13aTeIbHO
JICHKHT. ..

Ha ocu adcuuce
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+Ha OCH OpauHAT
Ha OCH arIlIuKaT
B IIOCKOCTH OXxy

8 3a0anue: OcHoB8HbIE 3A0AYU AHATUMUYECKOU ceomempuu 6 npocmpdaHcmee

Buibepume 00un npasunbhulil 6apuanm omeema.

Koopaunara Y, Touku A(Ly,;6), npunamiexameii niockocTn
Ix—y+ 6Z—40=O, paBHa ...

5

+3

4

2

Buvibepume 00un npasunbHblil 6apuanm omeema.

Koopaunara z, TOYKH A(1;3;ZO), NPHHALJIEKAIEH JI0OCKOCTH
3x=T7y+z+7=0,pasna ...

7

10

13

+11

Buwibepume 00un npasuiibhbiil 6apuanm omeemd.

Koopaunara ), TOYKH A(S; yo;l), NpUHALIEKANEH MI0CKOCTH
2x—y+9z—15=0, paBHa...

6

+4

7

5

Buvibepume 00un npasuiibhbill 6apuanm omeemd.

KoopaunaTa X, TOYKH A(x0;1;3), NpuHaAJIeKamei mI0CKOCTH

2x+y—-2z-3=0, paBHa ...
5
3

6
+4

Buibepume 00un npasuibiblil 6apuUaHm omeema.

Koopauuata X, Toukn A(x,;1;4), npunanexameii miockoctu
3x+2y—z—4=0,pasna ...

+2

3



9 3a0anue: Ilnockocms 6 npocmpancmee

Bvibepume ooun npasunvHulll 6apuanm omeema.
HopManbHBIN BEKTOP IVIOCKOCTH X —4)y —8z —3=0 uMeeT KOOPAUHATHI

Bvibepume o0un npasunvhulll 6apuanm omeema
HopManbHbIi BEKTOP IVIOCKOCTH 7x — Y —z =0 HMeeT KOOPAUHATHI ...

(7;0,-1)
+(7:-1;-1)
(- 7;51)
(7;0;0)

Bvibepume ooun npasunbHulll éapuanm omeema.
HopmanbHblii BeKTOP INIOCKOCTH 4x+8y +9z—1=0 umeer

KOOpI[I/IHaTbI coe
(4;8,-1)
+(4; 8;9)
(8;9;-1)
-4-8-9)

Bvibepume ooun npasunvhulil éapuanm omeema.
HopMmanbHbIil BeKTOP INIOCKOCTH X —5y +62z—11=0 umeer

KOOpI[I/IHaTbI coe
+(1;-5;6)
(-5;6;—11)
(—1;5,-6)
(1; 6;—11)

Bvibepume ooun npasunvhulil éapuanm omeema.
HopmanbHblIii BeKTOP IVIOCKOCTH 3x+2y+2z—-10=0 uMmeer

KOOpPpAMHATHLI ...
(3; 1; - 10)
(2; 1; - 10)
(=3;-2;-1)
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+(3;2; 1)

10 3a0anue: llosepxnocmu 6mopo2o I’lOD}laKa

Buvibepume ooun npasunvbHulli apuanm omeema.

2 2 2
Touka, npuHaAJIeKAIAS TOBEPXHOCTH (& -;1) + b ;52) — (= _25) =1,

HMEECT KOOPANHATHEI ...
+(,-2;5)
(- ;-2;5)
(1;2;-5)
(4;25;2)

Bvibepume o0un npasunbHulil 6apuanm omeema.
Jlano ypaBHeHue cdepbl x° + (y - 5)2 +2>-10z-26=0. Toraa ee meHTp

HMEET KOOPAMHATHEI ...
(0;-5;-5)
+(0;5;5)
(0;10:10)
(0;-10;-10)

Bwibepume ooun npasunvublil 6apuanm omeema.
Jlano ypaBHenue cepbl (x — 2)2 +(y+ 3)2 +(z- 4)2 =4. Toraa ee uenTp
HMeeT KOOPAUHATHI ...
(2:3:4)
(- 2;3;-4)
(- 2;-3;-4)
+ (2;—3;4)

Bwibepume ooun npasunvbhblil 6apuanm omeema.

Jlano ypasHuenne cdepbr (x + 5)2 +(y- 4)2 +(z - 3)2 =9. Toraa ee uenrp
nMeeT KOOPAUHATHI ...

(5;-4:-3)

+ (— 5;4;3)

(5:4:3)

(— 5;—4;—3)

Buvibepume ooun npasunvHblli apuanm omeema.



/{aHo ypaBHeHHe chepbl (x — 3)2 + (y + 2)2 + (z + 1)2 =4.Toraa ee neHTp

HMEET KOOPAMHATHEI ...

(3;:2:1)
(—3;2:1)

(- 3;:-2;-1)
+(3;-2;-1)

Tabmuia 4 — Kputepuu orjeHKM chOpMHUPOBAaHHOCTH KOMITETeHLIUH

Kog u KpuTepuu olieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIUN
HarvMeHOBaHUe (4acTv KOMMIEeTeHI1H)
WHJMKaTopa Ha 6a30BOM YpOBHe Ha TIOBBIIIIEHHOM YPOBHE
JOCTIDKEHUS COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUH OIleHKe OLIEHKE «XOPOIIIO» OIIeHKEe «OTJINYHO»
(uactu «YZ0BJIETBOPUTEJILHO 65-85% ot 86-100% ot
KOMITEeTeHITUH) » MaKCHMaJ/IbHOI'O MaKCHMaIbHOI'O
50-64% ot baia banna
MaKCHMaIbHOT'O
6as1a
OIIK-1.6. 3HaeT OCHOBHEIE 3HaeT OCHOBHEBIE 3HaeT OCHOBHLIE
JemoHCcTpHpyeT TIOHATHUS ¥ METO/IbI TIOHSITHS Y METOZIBI TIOHSITHS Y METOZIBI

3HAHHUE OCHOBHBIX
IOHATHUI U METOIOB
MaTeMaTHYECKOr0o
arnmapara
byHIaMeHTaNbHBIX
HayK (MaTeMaTuKH),
HEOOXOINMBIX IS
PEIICHUS TUTIOBBIX
3a7a4 B o0yacTu
arpOHOMUH.

AHATUTUYEeCKOM
reoMeTpUHu, HO
JIOTTyCKaeT
HEeTOYHOCTHU B
JTIOKa3aTe/IbCTBaxX
TeopeTUueCcKuX
YTBEP)KIEHUN 1
BbIBOZIaX (popmyi,
yMeeT peliaTh
OCHOBHBIE TUIIBI
3a/1au ¥ BBITIOJ/IHSET
He MeHee 65-75%
0bs13aTeTbHBIX
3alaHuM
TIPOBEPOYHBIX paboT,
nMeeT
Tipe/iCTaBIeHNe O
BO3MO>KHOCTSIX
HCII0/Tb30BaHUS
MaTeMaTHUUeCKOro
armapara
AHATUTUYEeCKOU
reoMeTpUH Jist
pelieHust
TIPUK/IaIHBIX 3a7iay,
HO HCIIBITHIBAET
3aTpy/JHeHUS TIpU
pelleHUH TaKoTo
THIIA 3a/1ay.

AHAIUTAUECKOU aHAIUTAUECKOU
reoMeTpUH, ymeeT reoMeTpUHu, ymeeT
JT0Ka3bIBaTh JT0Ka3bIBaTh
TeOopeTHUeCKHe TeOopeTHUeCKHe
YTBEP)KAeHUU U YTBEP)KIEHUU U
BBIBOJUTDH (DOPMYJIbI, | BEIBOAUTD

¢dbopMmyJibl, ymeeT
peliaTb OCHOBHbIE
THITBI 3a71a4 U
BBITIOJTHSIET He

yMeeT pelllaTh
OCHOBHBIE THIIBI
3a/la4 U BBITIO/IHSIET
He MeHee 76-85%

00s13aTe/TbHBIX MeHee 86-100%
3a/laHUH 00s13aTeTbHBIX
MIPOBEPOYHBIX paboT, | 3aJaHui
yMeeT HMCII0/Ib30BaTh | TIPOBEPOUHBIX
MaTeMaTH4eCKHH pabor, ymeet
armapar pelaTh
aHa/IUTUYECKOM HeCTaHZapTHbIE
TeOMEeTPHH [JIsI 3ajaun, obs1azaer
peleHuUs HaBbIKaMU
MPUK/IAIHBIX 3a7ja4, | UCTIO/b30BaHUS
HO MCITLIThIBAeT MaTeMaTH4eCKOro
3aTpy/IHEeHUS TIPU arrapara
COJIepKATEITbHOM aHA/IUTUYECKOM
HHTEPIpETAINN TeOMeTPHH JJIsI
MOJTYYCHHBIX pelLeHuUs
pe3yJIbTaToB. HH)XKeHepHBIX 3a/au
Y ONUCAHUs
busnuecknx

rnponeccoB 1
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BJIa/leeT HaBbIKaMU
coJiepKaTeIbHOM
WHTEPIpETAnN
MOJTyYEHHBIX
pe3ybTaToB
(cocraBieHme
YPaBHEHUI JTUHUHN U
IIOBEPXHOCTEM,
yCTaHOBJICHHE
B3aHMHOTO
pacrnosoKeHus
00BEKTOB Ha
TUIOCKOCTH H B
MIPOCTPAHCTBE).

Pasznea 3. DiaeMeHTHI MATEMATHYECKOT0 aHAJIN3A

Konumponvnaa pavoma Ne2 «/lughpepenuyuposarnue u unmezpuposanue
dynuxyuin

Tunoevie 3a0anus

baszoswiu yposenw
3aoanue 1. Halitu npou3BOAHBIC 3aJaHHBIX (YyHKITUI

3
1) y= x4—%+3\/?—6 :
X

X

COSZ

) y=—5";
X

3) y = e arcsin/x;

3aoanue 2. HaliTu HeonpeeeHHbIE UHTErPAJIbIL:
4 1 6

D [| 5 —=3x" + = |dx;
x 2 3\/;

2) jex5x4dx;

3) I(4x +1)sin 3xdx;

llogviuennuiti ypogens

3aoanue 3.

Teno, BBINYIIEHHOE  BEPTUKAIBHO  BBEPX, JBHIJKETCS 10  3aKOHY
s(t)=4+8t —5¢*, rme BbIicoTa S(t) U3MEpSETCd B METpax, a BpeMsd ! — B
cekyHaax. Haltu: a) cCKOpoCcTh Tella B Ha4aJIbHBIA MOMEHT BpPEMEHH; 0) CKOPOCTh
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TCJIa B MOMCHT COIIPHUKOCHOBCHHSA C SCMHefI; B) HaI/I6OHBIHYIO BBICOTY IIOAbEMaA
TCJAa.

Hnousuoyanvnoe oomawnee 3aoanue Ne2 «Ilpumenenue ougpghepenyuanvrozo
U UHMEZPAIbHO20 UCYUCTIEHU)

Tunosvle 3a0anus

baszoewiu yposenw

x> —6x+13
3aoanue 1. ViccnenoBath AaHHYH0 QYHKUHAIO V= METOIaMU

x—3

G pepeHInanbHOTO UCYUCIICHUS U IOCTPOUTH €€ TpaduK.

HccnenoBanne M MOCTpPOEHHE TIpaduka pPEKOMEHAYETCs MPOBOAMTH II0
CIIEYIOIEN CXEeME:

1) HaiiTu o0GnacTh onpeaeneHus: PyHKINH,

2) uccnenaoBaTh PYHKIIMIO HA YETHOCTh, HEUETHOCTH;

3) uccnenoBaTh (PYHKIMIO Ha HENPEPBIBHOCTb, HANTH TOYKU pa3pbiBa, €CIU
OHM CYLIECTBYIOT, ONPEIEINTh UX POL;

4) HaWTH TOYKM DOKCTpEMyMa U OKCTPEMyMbI (DYHKIHH, OIMPEACTUTH
WHTEPBaJIbl BO3pACTaHUs U yObIBAHUS (PYHKIUU;

5) maiitu Touku mnepernba rpaduka (QYHKUIHUH, ONPEACTUTH HHTEPBAJIbI
BBINYKJIOCTU U BOTHYTOCTH rpaduka QyHKIUU;

6) HaliTH aCUMIITOTHI Ipaduka GyHKIMH, €CITM OHU UMEIOTCS;

7) HalTH TOYKM mepeceyeHus rpaguka QyHKIUU C OCIMH KOOPAMHAT; MpU
HEOOXOJAMMOCTH MOKHO JIOMOJHUTEIBHO HAWTU TOYKHU rpaduka QyHKIUH, daBas
3HAYEHUIO X PsAJ 3HAUEHUH U BBIUUCIISISI COOTBETCTBYIOLIUE 3HAUEHUS );

8) mocTpouTh rpapuk GyHKIUU, UCIIONb3Ys PE3YJIbTAThl UCCIEIOBAHUS.

3adanue 2. BpluuciuTh miIomanb (GUIyphl, OrpaHUYEHHOW JIMHUSMU
2 2
y=2x"—-x—-2u y=—x"+x—1. Iloctpouts purypy.
Tlosviuennwiii ypogens
3aoanue 3. [IpuBenute MIPUMEPHI PUMEHEHUS METOJI0B

g depeHInaTbHOTO UCYUCIICHUS AT peleHus MpodecCHOHAIbHBIX 3a/1a4.

3aoanue 4. llpuBenure npuMepsl NMPUMEHEHUS METONOB HHTEIPAIBHOTO
UCUHCTICHUS IS pelIeHHsI MPoQecCHOHANbHBIX 3a/1a4.
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IIncLMeHHBIR TeCcT

1 3a0anue: Ocroeuble ceolucmea hyHKuul: oobaacms onpeoeneHus GyHKuuU

Buvibepume ooun npasunvbHulli apuanm omeema.

ObaacTb10 onipee/ieHUust PYHKIUUN ) = x+6 SIBJISIETCSI MHOZKECTBO ...
Vx +

(6;+oo)

+ [— 6;—3) U (— 3;+oo)

(— 3;+oo)

[— 6;+oo)

Buvibepume ooun npasunvhwiii sapuanm omeema.
In(1 - x)

OobaacTb10 onipefe/ieHUst PYHKIUUM ) = —x 3 SIBJISIETCSI MHOKECTBO ...

+(— oo;—3) U (— 3;1)

(—oos1)

(= o031]

(- o0;=3)U (= 3]

Bovibepume ooun npasunvhwlil 6apuanm omeema.

OoaacThio onipeaeseHust QYHKIMHA Y = arccos(g — lj SIBJISIETCSI
MHO2KECTBO ...

+0;4]

[2;+oo)

(0:4)

[0:1]

Buvibepume ooun npasunbHulli 6apuanm omeema.

O6.1acThI0 onpeesieHusi GyHKIHH y =4 —x° SIBJAsIeTCS MHOXKECTBO ...
(-2 2)

+[-2; 2]

(=3 2)

(=5 2]

Buvibepume ooun npasunvHulll gapuarnm omeema.

X
O6J1acThI0 onpeneeHust PYHKIUH Y = —F=—— SIBJISIETCS MHOKECTBO ...
x° =9
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(=01 3)

[-3; 3]

+(—oo; —3)U(3; +oo)
(=oos =3]U[3; +0)

2 3a0aHue: OcnogHble ceoUCMEa (DYHKUUN. MHOICECME0 3HAYCHUU

Bovibepume 00uH npasuibHbLil 6apUAHM OMEemd.
Jana gpynkunst y =8cos(3x+6). Toraa ee 061acThI0 3HAYEHHIT SIBJISIETCH

MHOKECTBO ...
+[-8, 8]
[-24, 24]
(o0, +o0)

[-1.1]

Bovibepume 00uH npasunbHbLIl 6apUAHM OMEEmd.
Jana gynkums y =5sin(2x+3). Toraa ee 06,1acThI0 3HAYEHMIT SIBJISIETCS

MHO’KECTBO ...
[~ 1 1]
+[-5; 5]
(—OO; +OO)
[-10; 10]

Bovibepume 00uH npasunbHbLIl 6apUAHM OMEemd.
Jana gynkuns y =4cos(5x+7). Toraa ee 06.1acTbI0 3HAYEHMIH SIBIsIETCS

MHOZKECTBO ...
[-20; 20]
(-5 1]
(—OO; +OO)
+[—4; 4]

Bovibepume 00uH npasunbHbLil 6apUAHM OMEemd.
JMana gynkuus y =3sin(7x—4). Torna ee 06,1acThI0 3HAYEHMIT SIBJISIETCS

MHOKECTBO ...
(—oo; +oo)
+[-3; 3]
[-21; 21]
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[-5 1]

Buvibepume ooun npasunvHulli gapuanm omeema.

Jdana gynkuus y =2sin(5x+3). Torna ee 06,1acThI0 3HAYEHMIT SIBJISIETCS

MHO’KECTBO ...
[-10; 10]
+[-2; 2]
(—oo; +oo)

(-1 1]

3 3a0anue: OcHosHble C8OUCBA (DVHKUULL: YeMHOCMb, HeYEemHOCb

Bvibepume neckonbko npasuibHuiX 6apuanmos omeema.
Ykaxure, KaKue U3 NpeICcTABJICHHbIX HUKe GYHKIMH ABJISAIOTCS
HEYETHbIMU:

+y=—2tsinx (50 %)
cos X
y:x3-tgx
+y=x"+tgx (50 %)
~x(x+1)
~ sinx

Buvibepume Heckobko npasuibHuIX 8apuUaAnmos omeema.

Ykaxure, Kakue U3 NPeJICTaBJICHHbIX HUKe PYHKIUN SABJISIOTCS
HeYeTHBIMH:

y= X clgx

+y =% _dinx (50 %)
X

+y=x"+sinx (50 %)

x(x—l)

y=———"
1gx

Bbl6epume HECKOJIbKO npaesujibHblX 6apUaAHmoe omeemada.
YKa)KI/ITe, KaKHue U3 NMPEACTABJICHHBIX HUZKE (l)yHKIII/Iﬁ ABJIAIOTCH
HCYCTHbBIMM

3 .
y=Xx-sinx
X

+y= +tgx (50 %)

CoS X
+y=x"+ctgx (50 %)
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x(x+1)
clgx

Buvibepume neckonvko npasuibHuIx 8apuanmos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe PYHKUMI ABJIAOTCS
HEYEeTHBIMU:

y=x"-sinx

+y=—2"_sinx (50 %)
COSX

x(x+1)
1gx
+y =x—tgx (50 %)

y:

Buvibepume neckonvko npasunbHuIx 8apuanmos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe QYHKUMN ABJIAOTCS
HEYEeTHBIMU:

y=x"-arcsinx

+y=—"——1gx (50 %)
COS X
+y=x" +tgx (50 %)
x(x+1
)
1gx

4 3a0anue: OcHosnvle ceoUcmEa OYHKUUL: NePUOOUYHOCHIb

Bbz6epume HECKOJIbKO npasujibHblX 6dpuUaHnoe omeemada.

YKa)KI/ITe, KaKHue U3 NMPEACTABJICHHBIX HUZKE (l)yHKIIPIfI HMET nepuoa 5 .

+y =1tg3zx (50 %)
+y=cos6zx (50 %)

y=ctg X
3

yzsinz—ﬂx
3

Buvibepume Heckobko npasuibHuIX 8apUAHmos omeema.
YkaxuTe, KaKue U3 NMpeICcTABJICHHbIX HHKe GyHKINH UMeI0T nepuon 4.
y=sin2rxx

+y:tg% (50 %)

40



y=ctgdrx
+y= cos% (50 %)

Bbl6epume HECKOJIbKO npasUllbHblX 6ApuUaHnios omeenid.
yKa)KI/ITC, KaKuC U3 MPCACTABICHHBIX HHIKC q)yHKI_[I/Iﬁ HUMCIOT IEpHUOJ 1 .

4
y =cosé4rx
y=cig 4

+y =sin8zx (50 %)
+y=tgdrx (50 %)

Buvibepume neckonvko npasunbHuIX 8apuanmos omeema.
Ykaxkure, Kakue U3 NMpeACTABJIECHHbIX HUKe QYHKIIMA HMEIOT nepuoa 3.

+y= cosz?ﬂx (50 %)
y=tg3nx

= sin3—ﬂx
IS

+y= ctg% (50 %)

Bbz6epume HECKOJIbKO npasujibHblX 6dpUaHnoe omeemada.

YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe PYHKUMH UMEIOT MEePUoI 1

+y=cos8zx (50 %)
y=sin4rx
+y=ctgdrx (50 %)

23
)’g4

5 3a0anue: [lpeden ¢pyuxuuu

Beeoume Baw sapuanm omeema.
sin 5x

3navyenue npeaeiaa lim

PaBHO ...
x—=>0  x

5

Beeoume Baw eapuanm omeema.

41



X

3naveHue npegesaa lim—

PaBHoO ...
x—0sinS5x
0,2

Beeoume Baw eapuanm omeema.
. 1g3x
3HadyeHue npeaesaa lim—— pasHo ...
x>0 x
3

Beeoume Baw eapuanm omeema.

X
3HauyeHHe mpeaeaa liIM—— pagpHo ...
pen x—0 l‘gzx p

0,5

Beeoume Baw eapuanm omeema.
sin 6x

3navenue npemesa lim

aBHO ...
x>0 tgzx p

3

6 z3a0anue: I[Ipeden hynkuuu

Buvibepume ooun npasunvHulli 6apuanm omeema.
beckoneuno-manoii pynkuueii npu x — 0 siBaserces ...

flx)=x"+1
+f(x)= a

Buvibepume ooun npasunvHulli 6apuanm omeema.
Beckoneuno-manoii pynkuueii mpu x — 0 siBasieres ...

flx)=x*-1

+f(x) B xf—7
f(x)=3"
f6)=5%

Bvibepume ooun npasunvhwlil 6apuanm omeema.
Beckoneuno-masnoii pynkuueii npu x — 0 siBaseres ...
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f(x):x +5
x+3
f(x):x—7
+f(x)=sinx
f(x)=2

Buvibepume ooun npasunvHulli 6apuanm omeema.
beckoneuno-manoii pynkuueii npu x — 0 siBasierces ...

+f(x)=1g3x
f(x):x2+1
f(x)zlnx
f(x)=1

Bvibepume ooun npasunbHulil 6apuanm omeema.
Beckoneuno-manoii pynkuueii npu x — 0 siBasierces ...

+ f(x)=1g4x
f(x):x2 +5
f(x)=Inx
f(x) =

7 3a0anue: [Ipouszso0Hnvie nepgo2o nopaoka yHKUUU 0OHOU NepemMeHHOl

Bvibepume ooun npasunbHulil 6apuanm omeema.
IIpousBoaHas pyHkuuu y = sin(x2 + 1) paBHa ...

—2xcos(x2 +1)
cos(x2 +1)
+2xcos(x2 +1)

)ccos(x2 +1)

Buvibepume ooun npasunvHulli 6apuanm omeema.
IIpousBoaHast pyHKUUM ) = cos(Sx2 - 2) paBHa ...

xsin(Sx2 — 2)
—sin(5x2 — 2)
+-10xsin(5x* -2)
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10xsin (5x* -2)

Buvibepume ooun npasunvHulli apuanm omeema.
IIpousBoaHass pyHKUUM ) = sin(2x2 - 5) paBHa ...
—xcos(2x2 - 5)

cos(2x2 — 5)

+4xcos(2x2 - 5)

—4xcos(2x2 — 5)

Bvibepume ooun npasunbHulil 6apuanm omeema.
IIpousBogHasi yHKIUH ) = cos(3x2 + 2) paBHa ...
+—6xsin(3x2 - 2)

xsin (3x2 + 2)

—sin (3x2 + 2)

6xsin(3x" +2)

Buvibepume ooun npasunvHwili apuanm omeema.
x+3

IpousBoanas pyHkuum y = 5

B 1
x+2
2x+5

(x+2)2

1
(x+2)2

1
(x+2)2

paBHA ...

+—

8 3a0anue: Ilpunoorcenus ouddepenuuaivro2o ucuucieHus yHkuuu 0OHoOU
nepemennou

Buvibepume ooun npasunvHulli apuanm omeema.
Ha pucynke nzo0pazkeH rpapuk npou3BoaHoi y = f ’(x) GyHkumMu
y = f(x), 3anaunnoii na orpesxe [-1;7].



|
a1 |9

— — .

y=7

Toraa Toukoilt MakcumyMa GyHKUHHA ) = | (x) ABJIACTCA ...
2

-1

+4

0

1
7

— e

Bvibepume ooun npasunvnulil éapuanm omeema.
Ha pucyHnke nzo0paxen rpaguk npou3BoaHoOl ) = f '(x) pyHKIun

y= f(x), 3aJJaHHOM Ha oTpe3Ke [— 2; 6].

y

A

y=7

1

7
ot —r
(=

Toraa Toukoit MuHnMyMa QyHKOum y = f (x) SIBJIAACTCA ...
-2

+3

1

Bvibepume ooun npasunvhviil éapuanm omeema.
Ha pucynke nzo0paxen rpaguk npou3BoaHoi y = f '(x) pyHKIun

y= f(x), 3aJJaHHON HA OTpe3Ke [— 2; 6].
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T
"~

-|2 0 i I I | 1 6! | X
J\F=f'(x)

Torma Touko MakcuMyMa pyHKIUM ) = f (x) SIBJIAACTCA ...

6

4
+—1
-2

Bvibepume ooun npasunvnulil éapuanm omeema.
Ha pucynke nzo0paskeH rpapuk npou3BoaHON ) = f ’(x) pyHKIun

y= f(x), 3aJJaHHON HA OTpe3Ke [— 3; 3].

yﬂ.

Toraa Toukoilt MakcumyMa GyHKIHHA ) = | (x) ABJIAETCA ...

1

-3
+-2
3

Bvibepume ooun npasunvhulil éapuanm omeema.
Ha pucynke nzo0paxen rpaguk npou3BoaHol ) = [ ’(x) pyHKIun

y= f(x), 3aJJaHHON HA OTpe3Ke [— 5; 3].
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y=10)

3
x'!

Toraa Toukoit MuanMymMa QyHKUUM y = f (x) ABJIAETCA ...
+—-4

-3
-5
3

9 3a0anue: OcrosHble Memoobl urmezcpupoearusl

Buvibepume ooun npasunvHblli apuanm omeema.

- f dt
HTEerpas \/27 pPaBeH ...

h+JW
2J_ h—Jﬂ

+m%ah+‘+€+
mﬁ+4r+ﬂ+c

arctg L +C
NE)

Bvibepume ooun npasunvHulll 6apuanm omeema.

Hurerpan f di
P 42

PaBeH ...

+Larctgi—|—C
f N5

h+JW
2\/_ ‘t—\/_‘

1
—arct ——I—C
2 g2

arcsinL +C
J2
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Buvibepume ooun npasunvbHulli apuanm omeema.

MHO0:K€eCTBO 11epBo00pasHbIX GyHKuun / (X) = C0S3X umeer BHJ ...
3sin3x+C

—%sin3x+C
3sinx+C
+§sin3x+C

Buvibepume ooun npasunvHulll gapuanm omeema.
. X
MHo:kecTBO MepBoOOPa3HbIX PYyHKIHH | (x) = smz uMeeT BU/ ...
X
2cos—+C
2
X
+—-2cos—+C
2
1 X
—cos—+C
2 2
1 X

——cos—+C
2 2

Bulbepume 00un npasuiibHblll 6apuanm omeemd.
2
MHo:KkecTBO nepBoodpasubix Gpynkunn f (x)=e’" umeer Buz ...

_leZX +C
2

27" +C

e2x _l_C

+lezx +C
2

10 3a0anue. HDLUZOO;‘C@HM}Z onpedeﬂeﬂﬂozo urmezpaida

Buvibepume ooun npasunvHulli apuarnm omeema.

Ilnomans ¢purypsl, H300pa:KeHHO HA PUCYHKE, ONpeAe/IsieTcs
HHTErpajioM ...

yu.




Buvibepume ooun npasunvbHulli apuanm omeema.

Ilnomanes ¢purypsl, H300pa:kKeHHO HA PUCYHKE, ONpeAe/IsieTcs
HHTErpPajioM ...

ty=2x%+1

Buvibepume ooun npasunvbHulli apuanm omeema.
) ) 2 )
Inomans purypel, orpaHnYeHHON Mapadoaoii y =2x —x° u npaAMou
x+ y =2, pplunciasercs ¢ IOMOIIbI0 HHTErPAJA ...
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Buvibepume ooun npasunvHbulli eapuanm omeema.
9 2 2
ILnomanes purypbl, OrpaHMYeHHON JUHUIMA Y =Xx", Yy =3x", x =1,

BBIYUCIACTCAHA C MOMOIIBIO ONPEACJICHHOTO HHTETpaJa ...
1

f<x2 —3x° )dx

0
1

2
[xdx
1

2
[3xdx

1

2 2

+[<3x x)dx

Bvibepume ooun npasunbHulll 6apuanm omeema.
Ilnomaas kpuBoIMHeHON Tpaneuuu D
y=vX

bl W

o 1 4
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Tabsmiia 5 — Kpurepuu onieHKH chOpMHUPOBAHHOCTH KOMITeTeHIIAN

Koa u Kpurepuu orieHuBaHus CPOPMHUPOBAHHOCTH KOMIIETEHI[UN
HauMeHOBaHHe (4acTv KOMIEeTeHI1K)
WHJYKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTH)KEHUST COOTBETCTBYeT COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUH OLleHKe OLIeHKe «XOPOIIIO» OIIeHKEe «OTJINYHO»
(vactu «Y[IOBJIETBOPUTEJIbHO 65-85% ot 86-100% ot
KOMIIeTeHI1H) » MaKCHMa/JIbHOI'O MaKCHUMaabHOI'O
50-64% ot Oana Oanna
MAaKCHMaIbHOI'0
6a1a
OIIK-1.6. 3HaeT OCHOBHEIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
HemMoHCcTpHpyeT TIOHATUS K METO/IbI TIOHSATUSL U METO/Ibl TIOHSATUSL U METO/Ibl

3HaHHWE OCHOBHBIX
MOHATHI U METOI0B
MaTeMaTHYeCKOro
ammapara
byHIaMEHTATBHBIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
pEIICHUS TUTIOBBIX
3amayd B o0yacTu
arpOHOMUH.
OIIK-1.7.
Hcnons3yer 3HaHuE
OCHOBHBIX TTOHATHI
U METOJIOB
MaTeMaTHYeCKOro
ammapara
byHIaMEHTATBHBIX
HayK (MaTeMaTUKN)
JUTSL peIIeHUs
CTaHJApPTHBIX 33134
B o0jacTu
arpOHOMUH.

MaTeMaTHuecKoro
aHasmM3a,

I depeHIMaILHOTO
Y UHTEeTPaIbHOTO
VICUKC/IeHUe
(GYHKLIMM OJHOM
repeMeHHOM, HO
JIOTTyCKaeT
HETOYHOCTHU B
Jl0Ka3aTebCTBax
TeopeTHYeCKUx
yTBepXKAeHUM U
BBIBOZIAX (OpPMYI,
yMeeT pelllaTh
OCHOBHbI€ THUIIbI
3aJjau U BBITIOTHSIET
He MeHee 65-75%
00s13aTe/TbHBIX
3a/laHUM
TIPOBEPOUHBIX paboT,
umeet
Tipe/icTaB/ieHNe O
BO3MO)KHOCTSIX
WCTIOTb30BaHUs
MaTeMaTH4ecKoro
ammapara
MaTeMaTHuecKoro
aHasm3a,

I depeHIMaILHOTO
Y UHTEeTPaIbHOTO
WCUHCTIeHUe
byHKLUMY OHOM
riepeMeHHOM /1Jis
peleHust
TIPUKJ/IA/IHBIX 3a/1a4,
HO UCTIBITHIBAeT
3aTpy/AHeHUs TPU
pelleHnH TaKoro
THUIA 3a/]aY.

MaTeMaTHU4eCcKoro
aHasmM3a,

b depeHIMaTBEHOT
0 ¥ UHTeTPaJIbHOTO
HCUMC/ieHne
(yHKIMM OJJHOM
repeMeHHOM, yMeeT
JTOKa3bIBaTh
TeopeTHuuecKue
yTBEepPXKJeHUU U
BBIBOJIUTH (hOPMYJIbI,
yMeeT pelllaTh
OCHOBHbIE THUITbI
3a/lau 1 BBITIOTHSIET
He MeHee 76-85%
00s13aTe/IbHBIX
3a/laHUH
MIPOBEPOYHBIX paboT,
yMeeT HCII0/1b30BaTh
MaTeMaTHueCKui
ammapar
MaTeMaTH4eCcKOro
aHasmM3a,
nvddepeHIaIbLHOT
0 U UHTerpajbHOT0
HCUMCTIeHre
¢byHKUMY 0JHOM
riepeMeHHOM Z1J1s
peliieHust
TMIPUK/IAIHBIX 3a71ay,
HO WCTIBITBIBAeT
3aTpyJHeHUs TPy
coaepKaTeIbHON
WHTEPIpETAINN
ITOJIYUCHHBIX
pE3yJIbTaTOB.

MaTeMaTHU4eCcKoro
aHasmM3a,

I depeHMaILHOT
0 ¥ UHTEeTPaJIbHOTO
HCUMC/ieHne
(yHKLMM OJJHOM
repeMeHHOM, yMeeT
JIOKa3bIBaTh
TeopeThyecKue
yTBEepPXKJeHUU U
BBIBO/IUTH
dhopmyJibl, ymeeT
pelliaTh OCHOBHbIE
THIIBI 33/1a4 U
BBITIOJTHSIET He
MeHee 86-100%
00s13aTebHBIX
3a/laHuH
TIPOBEPOUHBIX
pabot, ymeeT
peliaThb
HecTaHZapTHbIe
3a7iauu, obaaeT
HaBbIKaMU
WCIT0/1b30BaHUs
MaTeMaTHueCcKOro
anrapara
MaTeMaTHueCcKOro
aHasmM3a,
nvddepeHIanbHOT
0 ¥ MHTEeTPaIbHOTO
HCUMC/IeHne
GbyHKIMM OHOU
repeMeHHOM /17151
pelLeHuUs
TIPUK/IAIHBIX 3a/ja4
U B/1ajieeT
HaBbIKaMU
COZIep>KaTEIbHON
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HWHTEPIIPETAIIAH
MOJTy4E€HHBIX
pe3yJIBTaTOB
(uccnemoBarh ¢
ITOMOIILIO0
MPOU3BOHOMN
byHKIINY,
BCTpEUaroluecs B
3ajJjavax
npodeccroHanbHOM
JIEATEILHOCTH,
MIPUMEHSITh
MIPOU3BOTHYIO JIJIS
peleHus 3aaa4d Ha
HaXO0XJICHUE
HauOOJIBIIEr0 U
HAUMEHBILIETO
3HaYeHUH QYHKINH
TIPY PEIICHUN
MPAKTUYECKHUX
3a/1a4, pemarhb
3aJa4y Ha
BBEIYHCIICHUE
MIoIIaCH,
00BEMOB).

Pa3znen 4. DiieMeHTHI TEOPUU BEPOSITHOCTEH.

Koumponvnaa paboma Ne3 «Inemenmot meopuu 6eposamHocment»
Tunosvie 3a0anus

baszoswiu yposenw

3aoanue 1. B Gpurage 15 pabouux, U3 KOTOPHIX 12 CHENMATKCTOB BBICIICH
kBanupukanuu. CiaydaitHeIM 00pa3oM U3 3TOM Opuraasl BeIOpanu 5 paboumx.
Haiinure BepoOSATHOCTH TOrO, 4YTO CpPEAM HHUX 3 CHEUUAMCTa BbICHIEH
KBaJTU()UKAIIUH.

3aoanue 2. B nepom smmke 10 getanei, u3 HUX 2 OpakOBaHHBIX, a BO
BTOpOM suuke 14 neraneit, u3 KoTopeix 3 OpakoBaHHbIe. M3 Kakaoro smimka
B35UJIH 110 OJJTHOU neTtanu. HalTu BEpOATHOCTH TOTO, UTO:

1) o0Oe neranu OpakoBaHHBIE;

2) TOJIBKO OJIHA OpaKOBaHHAS.

3aoanue 3. BeposTHOCTh poXxAeHUs Obluka mpu otene kopossl 0,5. Haiitu
BEPOATHOCTH TOTO, YTO OT 9 KOPOB OyZEeT pOBHO 3 ObIUKA.
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3aodanue 4. 3anaH 3aK0H pacupee’aeHUs] JUCKPETHOMN CIIy4aiiHOW BEJIMYUHBI
B BHJE TaOJMIbI; B MEPBOM CTpOKE TAOMWIBI yKa3aHbl BO3MOXHBIC 3HAUCHUS
CIIy4allHOW BEJIMYMHBI, BO BTOPOM — COOTBETCTBYIOLINE BEPOATHOCTH.

X -2 1 3
p ,1 0,6 0,3
Breraucnnts:

1) MmaTemMaTHyeCKOE OXKHIaHUE;
2) TUCTIEPCHIO;
3) cpenHee KBaapaTUueCKoe OTKIOHEHHE.

IIuceMeHHBIN TeCcT

1 3a0anue: Onpedenenue 6eposmuocmu cooblmus

Buvibepume ooun npasunvHulli 6apuanm omeema.
HrpanbHas kocTh Opocaercs oauH pa3. Toraa BeposiTHOCTDH TOT0, UTO HA
BepXHell rpaHu BbINajeT 6 04KOB, paBHA ...
1
+ —
6
0,1
0
1

Bvibepume ooun npasunbHulil 6apuanm omeema.

N3 ypHbl, B KOTOPOI HaX0AATCH 4 0eJIbIX M 7 YEPHBIX IAPOB, BBIHUMAKOT
Hayaa4dy oguH map. Torga BeposITHOCTH TOI0, YTO 3TOT WIAP OyxeT OeJibIM,
paBHa ...

Buvibepume ooun npasunvbHulli 6apuanm omeema.

N3 ypHBI, B KOTOPOil HAXOAATCSH S5 0eJIbIX U 9 YepHBIX IAPOB, BBIHUMAIOT
HayAady oauH map. Toraga BeposITHOCTb TOr0, YTO ITOT AP OyAeT YepHbIM,
paBHa ...
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14
9
9

+
14

Buvibepume ooun npasunbHulli apuanm omeema.
BeposiTHOCTB TOT0, YTO IPH OPOCAHMHU UTPAJIHHOT0 KyOUKA BbINaAeT

oonee 4 oukos, cocTaBJisieT ...
1

6
1

1
1

p—

1
+—
3

Buvibepume ooun npasunvbHblli gapuanm omeema.
HUrpaabHas kocTh Opocaercs oauH pa3. Torna BeposiTHOCTH TOr0, YTO HA
BepXHell IPaHU BbINIAJAET MeHee mpex 04K06, PaBHA ...

2 3a0anue: FQOMempuquKa}l 6EPOANIHOCNTb

Bvibepume o0un npasunvhwlil 6apuanm omeema.
B kBaapar co cropoHoii 12 OpoieHa Touka.

Torma BE€POATHOCTD TOI'0, YTO OHA MOIIAAECT B BHIICJICHHYIO Oﬁ.]'IaCTb, paBHaA ...
2

5
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Buvibepume ooun npasunvbHulli apuanm omeema.
B kBaapart co cropoHoii 9 OpoeHa Touka.

Toraa BeposiTHOCTH TOI0, YTO OHA MONA/IET B BbIEJEHHYI0 00J1aCTh, PABHA ...

12
40,5

Buvibepume ooun npasunvHulli apuanm omeema.
B kBaapar co cTopoHoii 5 OpoieHa To4Ka.

Torma BEPOATHOCTD TOI'0, UTO OHA NMONAA€T B BbIACJICHHYIO OﬁJIaCTb, paBHaA ...

1
+—

Bvibepume ooun npasunvhwlil 6apuanm omeema.
B kBaapar co croponoii 11 6poiena Touka.

55



Torna BEPOATHOCTDH TOI'0, YTO OHA MOIIAAET B BLIACJICHHYIO Oﬁ.l'laCTl), paBHaA ...

11
60,5

Bvibepume ooun npasunbHulil 6apuanm omeema.
B kBaapar co croponoii 11 6poieHa Touka.

Toraa BeposITHOCTH TOT0, YTO OHA MONA/IET B BbIJEJEHHYIO 00/1aCTh, PABHA ...

2

11

3 3a0anue: Teopemvl YMHONICECHUS 8eDOIMHOCMEN

Buvibepume ooun npasunvHulli apuanm omeema.
N3 ypHbI, B KOTOPOil HaxoAATcst 6 YepHbIX U 10 OeabIx mapos,

BBIHUMAKT OJITHOBpeMeHHO 2 mapa. Toraa BepoATHOCTH TOr0, 4TO 002 mapa
OyayT OeJibIMH, PABHA ...

3
+=

8
5
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Bvibepume ooun npasunbHulil 6apuanm omeema.

B ypHe HaxoasTcs 2 OeqabIx M 3 yepHbIX miapa. VI3 ypHbI moouepeaHo
BBIHMMAIOT /IBA LIAPa, HO MOCJIe IEPBOr0 BLIHUMAHMS LIap BO3BPAILAETCH B
YPHY, M IIAPBI B YPHe nepeMemiuBaoTces. Toraa BeposiTHOCThL TOr0, 4TO 002

mapa OeJibie, paBHa ...
4

+ —
25

Buvibepume ooun npasunvHulll éapuanm omeema.

B ypHe HaxoasTcs 4 0esbIxX M 2 YepHbIX miapa. I3 ypHbI moouepeaHo
BBIHMMAIOT /ABa mapa. IIpu 3Tom nmocJie nepBoro BBIHUMAaHMA 1IAP
BO3BPAILAETCH B YPHY, M IIapbl B YpPHe NepeMemiuBaiorcs. Toraa
BE€POSAATHOCTH TOI0, YTO 00a mapa OeJibie, paBHA

1
36
4

+—
9

O N | N

Buibepume ooun npasunvbHulli apuanm omeema.
B ypHe HaxoasTcs 2 OesbIX M 2 YepHbIX mapa. 3 ypHbI oouepeaHo
BBIHMMAIOT /IBA mapa. Toraga BeposiTHOCTH TOr0, 4TO 00a mapa OeJible paBHA
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Bvibepume ooun npasunbHulil 6apuanm omeema.
B ypue HaxoasTcs 3 0esbIxX M S yepHbIX 1apoB. U3 ypHbI noouyepeaHo
BBIHMMAIOT Ba 11apa. Toraa BeposiTHOCTHL TOr0, 4TO 002 mIapa OeJible paBHA

3
+ —
28

37

56
9

64
5

64

4 3a0anue: Teopembl crodcerUs, YMHOMCEHUSL 8EPOSAMHOCHIElU

Buvibepume ooun npasunvHulli gapuanm omeema.

JBa cTpesika mpoM3BOIAT IO OAHOMY BbICTpesy. BeposiTHOCTH
NMONAaJAaHus B LeJb JJIS IEPBOr0 M BTOPOro CTpesikoB paBHbl 0,7 u 0,2
COOTBETCTBeHHO. Toraa BeposTHOCTH TOT0, YTO B LeJIb MONMAAYT 00a CTpesKa,
paBHa ...

0,9

+0,14

0,12

0,24

Buvibepume ooun npasunvHwlli gapuanm omeema.

J/[Ba cTpeJika NPOM3BOJSAT MO 0JHOMY BhICTpesy. BeposiTHoCcTH
MONAJAHMS B 1eJIb JJIf IEPBOr0 M BTOPOro cTpeskoB paBHbl 0,5 u 0,3
COOTBETCTBEHHO. Toraa BeposiTHOCTH TOr0, YTO B 1ieJIb MONAAYT 002 CTpeJiKa,
paBHa ...

+0,15

0,8

0,12

0,35

Buvibepume ooun npasunvHulli apuanm omeema.

/IBa cTpesika MpoU3BOAT IO OJHOMY BbICTpesy. BepositTHocTH
MOMAJaHMA B LeJb JJI IepBOr0 M BTOPOro crpesikoB paBHbl 0,7 u 0,4
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co0TBeTCTBeHHO. Torma BeposiTHOCTH TOT0, YTO B LeJIb MONAAET TOJbKO OHH
CTpeJIOK, PaBHA ...

+0,54

0,7

0,4

0,28

Buvibepume ooun npasunvHwulli gapuanm omeema.

J[Ba cTpeJika NPOM3BOJSAT MO 0JHOMY BhICTpesy. BeposiTHocTH
NMONAaJAaHNs B LeJb JJIS IEPBOr0 M BTOPOro CTpekoB paBubl 0,6 u 0,7
CO0TBETCTBeHHO. Toraa BeposiTHOCTH TOT0, YTO B LieJIb ONA/IeT TOJbKO OJUH
CTPeJIOK, PABHA ...

0,42

+0,46

0,6

0,7

Bvibepume ooun npasunbHulil 6apuanm omeema.

/(Ba npeanpusiTus NPOU3BOAAT PAa3HOTHIIHYIO NPOAYKIUIO. BepossTHOCTH
ux 0aHKpoTcTBa B TeyeHue roga pasusl 0,1 u 0,2 coorBercrBenno. Toraa
BEPOSITHOCTH TOI'0, YTO B TEYEHHUE I0Aa 00AHKPOTUTCH XOTH ObI OTHO
NnpeanpusTHe, paBHa ...

0,02

0,72

0,2

+0,28

5 3a0anue: @opmyna noanou seposmuocmu. Popmyaa bavieca

Buvibepume ooun npasunvbHbili apuarnm omeema.
CoObiTHE A MOXKET HACTYNHUTH JIUIIb MPH YCJI0BUM NMOSIBJICHUS OJHOTO U3

JABYX HECOBMECTHBIX cOObITHIN B, u B,, 00pa3yiommx moJHyi0 rpymimy

1
coObITHii. U3BeCTHBI BepOATHOCTH P (Bl) =1 1 YCJIOBHbIE BEPOSATHOCTH

P(A4/B)=—, P(A/Bz)zg. Torxa Bepositnocts P(A) paBna ...

1
2

(9]
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3
8

Buvibepume ooun npasunbHulli apuanm omeema.
CoObiTHE A MOXKET HACTYNHUTH JIUIIb MPH YCJIOBUM NMOSIBJICHUS OJHOTO U3

JABYX HECOBMECTHBIX COObITHIN B, u B,, 00pa3yiommx moJHyi0 rpymiy

2
coObITHii. U3BeCTHBI BepoOsSITHOCTL P (Bl) = 5 U YCJIOBHbIC BEPOATHOCTH

P(A/Bl): , P(A/Bz):%. Torna BeposiTHOCTD P(A) paBHa ...

1
4

N|[WN|— W

Buvibepume ooun npasunbHulli apuanm omeema.
CoObiTHE A MOXKET HACTYNHUTD JIUIIb PH YCJIOBUM NMOSIBJICHUS OJHOTO U3

JBYX HECOBMECTHBIX COOBITHIN B, u B,, 00pa3yommx noJHy0 rpymimy

3
coObITHii. U3BeCTHBI BEPOSITHOCTD P<Bl> = 7 N YCJIOBHBIC BEPOATHOCTH

P(A/Bl): , P(A/Bz):%. Toraa BeposiTHOCTH P(A) paBHa ...

1
3

N | — W
W

i

NN
~

Bvibepume ooun npasunvHulil 6apuanm omeema.

B nepsoii ypHe 4 6eabIix u 6 yepHbIX mapoB. Bo BTopoii ypHe 1 OeJiblii 1
9 yepubIx Wwapos. U3 Hayaauy B3sTO# YPHBI BBIHYJIM OAUH wap. Toraa
BEPOSITHOCTH TOI'0, YTO 3TOT LIAP OKAaKeTCsl 0eJIbIM, paBHA...

0,15

+0,25

0,5
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0,3

Bvibepume ooun npasunbHulll 6apuanm omeema.
B nepsoii ypHe 4 yepHbIX 1 6 OesbIX mapoB. Bo BTopoii ypHe 3 OesbIx u 7

YyepHbIX Wapos. U3 Hayaauy B3ATOH YPHBI BBIHYIHM OAUH wap. Toraa
BE€POSATHOCTH TOI'0, YTO 3TOT LIAP OKAKETCH 0eJIbIM, PABHA ...

+0,45

0,4

0,15

0,9

6 3adanue: Lluckpemuvle cayuaunvie 8eIUYURbL

Buvibepume ooun npasunvbHulli apuanm omeema.
/[aH 3aKOH pacnpeneeHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4alHOH

BeJINYUHBI X:

X 1 2 3 4
p 0,2 0,3 04 a
Toraa 3HayeHue a paBHO...

-0,7

0,7

0,2

+0,1

Buvibepume ooun npasunvbHuili apuanm omeema.
J[aH 3aKOH pacnpeneeHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4alHOH

BeJIMYUHBI X:

x |1 2 3 4
» 0,1 |a 02 0,6

Toraa 3HayeHue a paBHO...
-09
+0,1
0,2
0,9

Buvibepume ooun npasunvbHulli apuanm omeema.
/[aH 3aKOH pacnpene/eHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4alHOH

BeJINYUHBI X:

X 1 2 3 4
p 0,1 a 0,5 0,3

Toraa 3HayeHue a paBHO...




-0,9
+0,1
0,3
0,9

Bvibepume ooun npasunbHulil 6apuanm omeema.
/laH 3aK0H pacrpeeIeHUsI BEPOATHOCTEH IMCKPETHOMH CIIyYaHOU

BeJINYUHBI X:

X 1 2 3 4
p 0,2 0,3 a 0,1
Toraa 3HayeHue a paBHO...

-0,6

0,3

0,6

+0,4

Buvibepume ooun npasunvHblli gapuarnm omeema.
JInckperHas ciydyaiiHasi BeJIMYHUHA 321aHA 3aKOHOM pacipeae/eHUus

BEPOATHOCTEH

X 1 2 4 5
p 0,2 10,1 |a b
Torna 3nHayeHust a u b MOryT OBITH PABHBI ...

a=04, b=0,2
a=0,7, b=0,7
+a=0,4, =03
a=02, b=0,1

7 3a0aHue: ﬂuCKDQWlele CﬂVUdﬁHble 6eIUYUHDbI ('{I/lCJZOGble xapakmepucmuku)

Buvibepume ooun npasunvHulli gapuanm omeema.
JluckpeTHas ciay4yaiiHasi BeJIH4nHa X 32/1aHa 3aKOHOM pacrpe/ieieHust

BEPOATHOCTEH

X -2 X, 4
s 105 |02 |03
Eciu matematnueckoe oxunanne M (X )=0,4, 1o 3nauenne X, paBHo ...

+1
3
-1
2

Buvibepume ooun npasunvbHwili gapuanm omeema.
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JluckperHas ciiydyaHasi BeJJMYUHA X 3a1aHA 3AaKOHOM pacrpeaeeHust
BEPOSITHOCTEH

X 1 2 X,

» 0,1 |01 |08

Eciu MaTemaTnyeckoe oxuganne M (X )=5,1, To 3uauenne X; paBHo ...
+6

W

Buvibepume ooun npasunbHulli 6apuanm omeema.
JluckperHas ciiydyaiHasi BeJMYUHA X 3aaHA 3AaKOHOM pacrpeaeeHust

BEPOSITHOCTEM:

X -1 0 3
p 0,1 0,3 0,6
Torna maTemMaTuuyeckoe OKUAaHNE caydaiiHo BeuduHbl ¥ =5X paBHo...

10

6,7

9,5

+8.,5

Buvibepume ooun npasunvHulli 6apuanm omeema.
JluckpeTHas ciay4yaiiHasi BeJJH4nHa X 32/1aHA 3aKOHOM pacrpe/ieleHust

BEPOSITHOCTEH:

X -1 0 3
p 0,1 0,3 0,6

Torapa MmaremMaTnyeckoe 0KUIAAHUE CIAYYAWHON BeJTHYMHBI
Y =6X pasHo...

+10,2

11,4

12

7,7

Buibepume ooun npasunvbHulli apuanm omeema.
JluckperHas ciiydyaHasi BeJMYUHA X 3a1aHA 3AaKOHOM pacrpeaeeHust

BEPOSITHOCTEH:

X -1 0 4
p 0,1 0,3 0,6
Torga MmaTtemMaTu4yeckoe 0KMAAHUE CJAYYAHOU BeJIMYUHBI ¥ =4 X paBHo...




10
+9,2
12
6,3

8 3a0anue: Henpepwvisnas civuaiinas éeiuvyuna

Bvibepume ooun npasunvHulil éapuanm omeema.
HenpepsbiBHas ciyyaiiHasi BeJIMYMHA 3aaHa QYHKIUEH pacnpeae/JeHus
BEPOSITHOCTEH:
0 mpu x<0,
2

F(x)= % npu 0<x<3,

1 mpu x> 3.

Toraa nJIOTHOCTH pacnpeaeeHUs BEPOATHOCTE UMeeT BU. ..
0 mpu x<0,

+f(x)= % npu 0<x<3,

0 mpu x> 3.

0 mpu x<0,
flx)= % npu 0<x<3,

1 mpu x> 3.
Il mpu x<0,

flx)= % npu 0<x<3,

0 opu x> 3.

0 mpu x<0,

3
flx)= ;—7 npu 0<x<3,

X mpu x > 3.

Buvibepume ooun npasunbHulli 6apuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJuunHa X 3aaHA HHTETrPAJIbLHOM
(pyHKuuen pacnpeneieHus1 BEPOITHOCTEH

0, x<-1,
F(x): 1-x*, —1<x<0,
I, x>0
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Torna 3Hayenue qudPpepeHUaNBHON PYHKUMH pacnpeaeeHus

1
BEPOATHOCTEH ITOU CJIYYAaUHOU BEJIUIHNHBI B TOUYKE X = —5 PaBHO ...

N[ — B|— v +
[E

Buibepume ooun npasunvHulli 6apuanm omeema.
HenpepbiBHasi ciry4yaiiHas BeJuuuHa X 3aJaHA HHTETrPaAJIbLHOM
(pyHkumeit pacnpene/ieHus BepOITHOCTEN

C, x<-1,

F(x): 2x+2, —1<x£—%,

I, x> —l
2
Torna 3nauenue C paBHoO ...
+0
0,3
1
2
-1

Bvibepume ooun npasunvHulll 6apuanm omeema.
HenpepsbiBHas ciay4yaiiHas BeMurHa X 3a/1aHA HHTErPaJIbHOM
(GyHkumeit pacnpeae/ieHus BepOATHOCTEM

0, mpu x<0,
2
F(x): f_6 mpu 0<x<4,
C npu x>4.
Torna 3nayenue C paBHoO ...
0
0,3
1
2
+1

Buibepume ooun npasunvHulli apuarnm omeema.
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HenpepbiBHas ciiyyaiiHas BeJuyuHa X 3aaaHa qJuddpepeHuaabHON
(pyHKuuen pacnpeneieHUs1 BEPOITHOCTEH
0 mpu x<2,

f(x): C npu 2<x<6,
0 mpu x> 6.

Torna 3nayenue C paBHoO ...
0

0,3
+0,25
4

9 3a0anue: Hel’ll?el?bZGHClﬂ Cﬂwaﬁnaﬂ eeudurna

Bvibepume ooun npasunbHulll 6apuanm omeema.
HenpepsbiBHas ciay4yaiiHas BeuurHa X 3a/1aHAa HHTErpaJbHOM
(pyHKuMel pacnpeneaeHusi BEepOATHOCTEH

0, x<0,
F(x)z x*, 0<x<l,
I, x>1

Torna BEPOATHOCTD, YTO 3TA cnyqaifmaﬂ BECJIMYIHHA IPUMET 3HAYCHUE,

1
3aKJII0YEHHOE B HHTEpBaJIe (E, 3|, paBHa ...

3
+—
4

N = A=

Buvibepume ooun npasunvHulli gapuanm omeema.
HenpepsbiBHas ciiyyaiiHas BeJu4uHa X 3a1aHA HHTEIPAJIbHOU
(yHKuuen pacnpeaeieHUus1 BEPOITHOCTEH
0 mpu x<0,
2

F(x): f—6 npu 0<x<4,

I pu x>4.

Toraa BeposiITHOCTD, UTO 3TA CJydaiiHasl BeJIMYMHA NPUMET 3HAUYEHUE,
3aKJII0UYeHHOe B HHTepBaJie (2; 6), paBHa ...
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S A
o

Buvibepume ooun npasunvbHulli 6apuanm omeema.

HenpepsbiBHasi ciry4yaiiHas BeJuunHa X 3aJaHA HHTErPaJIbHOM
(pyHkumeit pacnpeae/ieHUs BepOSATHOCTEM
0 mpu x<1,

2
X —X

F(x):< mpu 1<x<2,

I mpu x> 2.

Toraa BeposiITHOCTD, UTO 3TA CiydaiiHasl BeJIMYMHA NPUMeET 3HAYEHUE,
3aKJII0UYeHHOe B HHTepPBaJie (— L; 3), paBHa ...

N — = T W
p—

Buvibepume ooun npasunvHulli 6apuanm omeema.
HenpepsbiBHasi ciiy4yaiiHas BeJuunHa X 3aJaHA HHTETrPaAJIbLHOM
(yHKuuen pacnpeaeieHUus1 BEPOITHOCTEH
0 mpu x<0,
2

F(x)z ;—5 mpu 0<x <5,

I mpu x>35.

Toraa BeposiTHOCTD, UTO 3TA CJIydaiiHasl BeJIMYMHA NPUMET 3HAUYEHUE,
3aKJII0UYeHHOe B HHTepBaJie (— L; 2), paBHa ...
3

25
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4

25

Bvibepume ooun npasunbHulil 6apuanm omeema.

HenpepsbiBHas ciay4yaiiHas BeuurHa X 3a/1aHAa HHTErpaJIbHOM
(pyHKuMen pacnpeneaeHusi BepoOATHOCTEH
0 mpu x<2,

2
F(x)z %2)6 npu 2<x<3,

1 npu x>3.

Toraa BeposiTHOCTD, YTO 3TA CJIyYaiiHASI BEJIMYMHA PUMET 3HAYEHHE,
3aK/II049eHHOe B mHTepBaie (2,4;4), paBHa ...

+0,68

0

0,25

0,5

10 3a0anue.: Buowi 3ax0H086 pacnpedeﬂeHuﬂ CJZV’%CIL?Hle 6EJTUYUH

Beeoume Baw sapuanm omeema.
Cayuaiinasi BeJJMUMHA pacnpe/ejieHa pABHOMEPHO HA MHTepBaJe (8; 12).

Toraa ee MaTeMaTuuyeckoe OKHAaHUE PaBHO ...
10

Beeoume Baw eapuanm omeema.
C.lyuaiiHasi BeIM4HHA pacipe/eieHa paBHOMepPHO Ha uHTepBaie (4;14).

Torma ee MaTeMaTndyecKoe O;KHIaHUE PaBHO ...
9

Bvibepume ooun npasunbnulil éapuanm omeema.

I'paduk niioTHOCTH pacnpeaesieHUs1 BEPOATHOCTEH HeNpPepPbIBHOM
CJIYYalHOM BeJIMYMHBI X, pacnpenejéHHON PABHOMEPHO B MHTepBaJie (— L 7),
HMeeT BUA:

1(x) 4
a
[+ g
I |
»! Lg—-
A 0 7 X

Toraa 3HayeHue a paBHoO ...
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Bvibepume ooun npasunbHulil 6apuanm omeema.
I'pa¢guk niIoTHOCTH pacnpeeeHUs1 BEPOATHOCTEH HeNpepbIBHOM

CJIY4YaliHOM BeJIMYMHBI X, pacnpeae/éHHO PABHOMEPHO B MHTEpPBaJie (— 2; 3),

nMeeT BU/:
f(x)$
a1
& 5
1 I
| 1
— e >
-2 0 3 X
Toraa 3HayeHue a paBHoO ...
1
-|-_
5
1
3
1
1
2

pacnpe/esenust BEPOATHOCTEH f(x)=

Buvibepume ooun npasunvHulli 6apuanm omeema.
HenpepbiBHas ciiyyaiiHas BeJu4uHa X 321aHA IVIOTHOCTHIO
1 _(x_4)2
e 18 .Torma maremaTnueckoe
3V2r

O’KUaHMeE ITON HOPMAJILHO pacnpeneJEHHON cJIy4YailHOi BeJIUYUHbI PABHO
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Tabsmia 6 — Kpurepuu onieHKH chOpMHUPOBAHHOCTH KOMIT@TeHIIAN

Koa u Kpurepuu orieHuBaHus CPOPMHUPOBAHHOCTH KOMIIETEHI[UN
HauMeHOBaHHe (4acTv KOMIEeTeHI1K)
WHJYKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTH)KEHUST COOTBETCTBYeT COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUH OLleHKe OLIeHKe «XOPOIIIO» OIIeHKEe «OTJINYHO»
(vactu «Y[IOBJIETBOPUTEJIbHO 65-85% ot 86-100% ot
KOMIIeTeHI1H) » MaKCHMa/JIbHOI'O MaKCHUMaabHOI'O
50-64% ot Oana Oanna
MAaKCHMaIbHOI'0
6a1a
OIIK-1.6. 3HaeT OCHOBHEIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
HemMoHCcTpHpyeT TIOHATUS K METO/IbI TIOHSATUSL U METO/Ibl TIOHSATUSL U METO/Ibl

3HAHME OCHOBHBIX
MMOHSITHI U METOJIOB
MaTeMaTH4eCKOro
ammapara
byHIaMEHTATBHBIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
pEIICHUS TUTIOBBIX
3amayd B o0yacTu

Teopuu
BePOSITHOCTe, HO
[0IyCKaeT
HETOYHOCTHU B
Jl0Ka3are/bCTBax
TeopeTUYeCKUX
YTBEP)KIEeHUN 1
BBIBOZIAX (hOpMYyI,
yMeeT pelarb

Teopuu
BepOSITHOCTEM,
yMeeT JJ0Ka3bIBaTh
TeopeTHyecKue
yTBEPXKIeHUU U
BLIBOJUTH (hOPMY/JIBI,
yMeeT pelliaTh
OCHOBHBIE THITbI
3a/1a4 U BBITIOJTHSIET

TeopUU
BepOSITHOCTeM,
yMeeT /10Ka3bIBaTh
TeopeThyecKue
YTBepXXJeHUU U
BBIBOJUTD
¢bopmyJibl, ymeeT
peliaTb OCHOBHbIE
THUIBI 33/1a4 U

arpOHOMUH. OCHOBHBI€ THIIbI He MeHee 76-85% BBITIO/IHAET He
OIIK-1.7. 3a/1a4 U BBITIOJIHSET 00s13aTe/TbHBIX MeHee 86-100%
Hcnone3yer 3Hanue | He MeHee 65-75% 3a/jaHuM 00s13aTeNbHBIX
OCHOBHBIX MOHATHH | 00s13aTe/TbHBIX MPOBEPOYHBIX paboT, | 3afaHuit
U METOJIOB 3aJjaHul yMeeT UCII0/Ib30BaTh | IIPOBEPOYHbBIX
MaTEMaTH4ECKOIr0 TIPOBEPOYHBIX paboT, | MaTeMaTHUeCKHi pabort, ymeet
anmnapara uMeeT anrapar TeOpuu peluaThb
(yHIAMEHTAJIBHBIX | TIpeZiCTaB/eHre O BEpPOSTHOCTeU /11 HeCTaH/lapTHbIe
HayK (MaTeMaTHKH) | BO3MOXKHOCTSIX pelleHus 3afiaun, obsiazaer
JUISL pELICHUS VICTI0JIb30BaHUs TIPUK/IAJHbIX 38/ja4, | HaBbIKaMM
CTaHJApTHBIX 3a/1a4 | MaTeMaTUueCcKoro HO UCIIbITBIBAeT VICII0/Ib30BaHuUs
B 00J1acTH amrapara TeOpum 3aTpyJHeHus py MaTeMaTH4eCKOro
arpOHOMUM. BepOSITHOCTeN 151 COJIEpIKATENbHON anrapara Teopuu
peleHus MHTEPIIPETALMH BEpPOSTHOCTeH, JJ1s
NIPUK/IaJHBIX 33/a4, | IIOJIy4E€HHBIX pellieHust
HO HCITbITBIBAET pe3yJIbTaToB. TIPUK/IaIHBIX 38734
3aTpyJHeHus NpU Y BJ1afleeT
pelleHnH TaKoro HaBbIKaMU
TUIA 3a/a4. COZlepKATENbHOU
MHTEPIIPETALNH
TOJIYUCHHBIX
PE3yNIbTATOB.
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Pa3gen 5. DjaeMeHTHI MATEMATHYECKON CTATHCTUHKH

Hnoueuoyanvnoe oomautnee 3adanue Ne3 «Bapuayuonnwie psaovr»
Tunosvie 3a0anus

basoswiii yposenw

3aoanue 1. I3 KpylHOM NapTUHU paCTEHUI POU3BE/ICHA ClTydaiiHasi BEIOOPKaA,
nonyuyeHo 20 BapuaHT JuiMHBL ctebast (B cm): 35,9; 35,3; 42,7; 45,2; 25,9; 35,3;
33,4; 27,0; 35,9; 38,8; 33,7; 38,6; 40,9; 35,5; 44,1; 37,4; 34,2; 30,8; 38,4; 31,3.

TpeOyercs:

1) mocTpouTh BapuallMOHHBINA Pl U TUCTOTPAMMY OTHOCUTEIBHBIX YacTOT;

2) BBIYHCIIUTH BBHIOOPOUYHYIO CPETHION X, KHCIIPABICHHYIO» AUCIIEPCHIO S,
«HCTIPABIIEHHOE» CpeHEe KBAJpPAaTUYECKOE OTKJIOHEHHE §, KOd(PPUIUEeHT

BapHalyy V, cpefiHee KBa[paTHIecKOe OTKIOHCHHUE BEIOOPOYHOM cpeHei O ;

3) ¢ HagexHOCThIO 95% yka3zaTh JOBEPUTENBHBIM HHTEpBAJl AJIs OLIEHKU
TE€HEPaJIbHOM CPEAHEN Xr.

losvuuennwiii yposens
3aoanue 2. Jlana BpIOOpKa 3HAYCHUN HOPMAJIBHO PacIpeielIEHHOTO MpU3HaKa
X (B mepBOM CTpOKE TaOMUIBI YKAa3aHbl 3HAYEHMs IPHU3HAKA X,, BO BTOPOH —

COOTBETCTBYIOIUE UM YACTOTHI 71, ):

20 30 40 50 60 70 80

~

n, 4 11 25 30 15 10 5

Haiitu MeromoM mpousBeqeHUN BBIOOPOUYHYIO CPEIHIOI X.; BBIOOPOUHYIO
aucriepcuto D,  «HCHOPaBICHHOE» BBIOOPOYHOE CpENHEe KBaJPaTHYECKOE
OTKJIOHEHHUE §.

IIucbMeHHoOeE TECTUPOBaHUE

1 3a0anue: Cmamucmuyueckoe pacnpeoeierue bl00pKU (6b100POUHAA CDeOoHsIs)

Buvibepume ooun npasunvhwiii sapuanm omeema.

B pe3yabTaTte 6 n3amepennii JIMHbI CTEPKHA (0€3 MATEMATHYECKHX
NOrPeLIHOCTel) OBLIM MOJIYYeHbI CJeaYyIoLue pe3yJbTaThl (B MM):

90, 95, 104, 108, 115, 112. Torna BbI0OpOYHAasi CPEeAHSAS JJIUHbI CTEPKHS

(B MM) paBHa ...
+104
108

71




90
112

Buvibepume ooun npasunvbHulli apuanm omeema.

B pesyabTaTe 6 u3mMepeHuii JJMHBI CTEP:KHA (0€3 MATEeMATHYECKUX
MOrPeNIHOCTe) ObLJIN MOJIy4YeHbI CJIeyIolHe Pe3yJbTaThl (B MM):

95,105,108, 110, 115, 112. Torna Bb1OOpoOYHAasi CPeAHSS JJIUHBI CTEPHKHS
(B MM) paBHa ...

+107,5

108

95

112

Buvibepume ooun npasunvhwiii sapuanm omeema.

B pe3yabTaTte 6 u3mepeHuii JJMHbI CTeP:KHSA (0€3 MAaTeMAaTHYeCKUX
MOrpPeLIHOCTel) OBLIM MOJIYYeHbI CJIeYyIoLue pe3yJbTaThl (B MM):

95,105, 108, 110, 116, 120. Toraa Bb10OpOYHAasi CPeAHSAS JJIUHBI CTEPHKHS
(B MM) paBHa ...

+109

108

95

116

Buvibepume ooun npasunvHulli 6apuanm omeema.

B pe3yabTaTe 6 n3mMepeHuii JJMHbI CTEeP:KHA (0€3 MAaTeMATHYeCKUX
MOrpelHOoCcTe) OB MOJIYy4YeHbI CJIeyIolIue pe3yJbTaThI (B MM):

90, 105, 108, 110, 115, 120. Torna BbIOGOpoOYHasE CPeAHAA JJIUHBI CTEPKHS
(B MM) paBHa ...

+108

108

90

110

Buvibepume ooun npasunvHbulli 6apuanm omeema.

B pe3yabTaTte 6 nu3mMepeHnuii JJMHbI CTEepP:KHA (0€3 MAaTEMATHYeCKUX
NMOrpenHocTeil) ObLIM MOJYy4YeHbI CJIeAYIIINe Pe3yabTaThl (B MM):

90, 105, 108, 110, 126, 130. Toraa BbIOOPOYHAsI CPeAHSS JJIUHBI CTEPHKHS
(B MM) paBHa ...

108

+111,5

90

110
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2 3a0anue: Cmamucmuyeckoe pacnpeoeieHue ebloOopKu (Yacmoma eapuarmol)

Beeoume Baw sapuanm omeema.
N3 renepanibHOIl COBOKYIIHOCTH M3BJIeYeHA BbIOOpPKa 00béMa n=>50:

X, 1 2 3 4
n, 10 9 8 n,
Toraa snayenue 7, paBHo ...

23

Beeoume Baw sapuanm omeema.

N3 renepanbHOM COBOKYNIHOCTH M3BJe4YeHA BbIOOpPKa 00béma n=110:

X, 4 6 8 10 12 14

1

n, 10 15 20 25 30 n,

1

Toraa sHauenue 71, paBHo ...
10

Beeoume Baw sapuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH M3BJIe4YeHA BbIOOpPKA 00béMa n=20:

X, 2 4 5 6 9
n, 7 2 n, 5 5
TorJaa 3HaYeHHne 71, PaBHO ...

1

Beeoume Baw sapuanm omeema.
N3 reHepajibHO COBOKYITHOCTH U3BJIeYeHA BHIOOPKA 00béMa n=81:

X, 1 4 5 6 9
n, 5 14 n, 22 6
Torsa 3HaueHue 7, PaBHo...

34

Beeoume Baw sapuanm omeema.
N3 renepanbHoil COBOKYHOCTH M3BJIe4eHA BbIOOPKa 00bémMa n=30:
X, 2 4 5 6 9

1

n 7 2 n 5 3

i 3

Toraa 3HAYEHHE /1, PABHO ...
13
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3 3a0anue: Cmamucmuyeckoe pacnpeoenenue 8bl0opKu (OmHOCUmMenbHasl
yacmoma 8apPUAHMbL)

Beeoume Baw eapuanm omeema.
CraTucruueckoe pacnpeaejeHue BbIOOPKHA HMeeT BHJL

X 1 2 3 4
n 10 |9 8 23
Toma OTHOCHUTEJIbHAS YaCTOTa BAPDHAHTBI X, = 2 paBHa ...

0,18

Beeoume Baw eapuanm omeema.
CrarucTnueckoe pacnpenejieHue BbIOOPKH HMeeT BT
x |4 6 8 10 |12 |14

1

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

1

Torna orHOCHTEIbHASI YACTOTA BAPMAHTBHI X, =12 paBHa ...
0,2

Beeoume Baw eapuanm omeema.
CrarucTnueckoe pacnpenejieHine BbIOOPKH HMeeT BT
X, 2 4 5 6 9

]

n 7 2 1 5 5

1

Toma OTHOCHTEJIbHAd YaCTOTAa BAPHAHTBI X, = 9 paBHa ...
0,25

Beeoume Baw eapuanm omeema.
CrarucTnueckoe pacnpenejieHue BbIOOPKH HMeeT BU/I
X, 1 4 5 6 9

1

n 5 14 3 22 6

1

Toraa oTHOCHTe/ILHASI 4YACTOTA BapHAaHTHI X, =9 paBHa...
0,12

Beeoume Baw sapuanm omeema.
CraTucruueckoe pacnpeaejeHue BbIOOPKHA HMeeT BHJL
X, 1 4 5 6 9

1

n. 5 14 3 22 6

1

Toraa oTHOCHTeIbHASI YACTOTA BAPHAHTHI X, = 0 paBHa ...
0,44



4 3a0anue: Cmamucmu4eckoe pacnpedeﬂeHue 6bl60DKu. Bapuayuonnwiu D}Z() ueco
HuUucjioebvle xapakmepucmuxku (MOOCZ, pasmax GGDbUDOeaHu}Z)

Buvibepume ooun npasunvhwiii sapuanm omeema.

Moaa BapuauuoHHoro psaa2,5,5,6,7,9,10 paBua ...
2

10

6

+5

Buvibepume ooun npasunvhwlii sapuanm omeema.

Mona BapuauuonHoro psigasS,8,8,9,10,11, 13 paBna ...
5

+8

13

9

Buvibepume ooun npasunvhwiii sapuanm omeema.

Mona Bapuauuonsoro psigal,2,5,6,7,7,10 paBua ...
1

10

6

+7

Buvibepume ooun npasunvhwlii sapuanm omeema.

Mona BapuaunonHoro psiga2,3,4,8,9,9,10 paBua ...
8

+9

2

10

Buvibepume ooun npasunvhulii sapuanm omeema.

Pa3max BappupoBaHusl BapuauuonHoro psiga 3, 5,5, 7,9, 10, 16 pasen ...
+13

16

7

6,5

5 3a0anue: I padhuueckoe npedcmasieHue eapuauuoOHHo20 psaoad (ROJIUSOH

qacmom)

Bvibepume ooun npasunbHulil 6apuanm omeema.
N3 reHepanbHOM COBOKYIIHOCTH M3BJe4YeHa BbIOOpPKa o0bema n=50,
IOJIMTOH YACTOT KOTOPOH MMeeT BUJ
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e

00 1 2 3 4 X
Toraa yucsio Bapuant x=4 B BbIOOPKE PABHO ...
+15
50
14
16

Buvibepume ooun npasunvHulli 6apuanm omeema.
N3 renepanibHOil COBOKYIIHOCTH H3BJIe4YeHA BbIOOpPKa 00bema n=60,
MOJINTOH YaCTOT KOTOPOil UMeeT BU/I

Toraa yucio Bapuant x=2 B BbIOOPKE PABHO ...
+34
35
60
33

Buvibepume ooun npasunvHulli 6apuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH H3BJIe4YeHA BbIOOPKA 00beMa n=48,
MOJIMTOH YaCTOT KOTOPOil UMeeT BU/I

iy

W = ——

4 — — —

Ef

[IY Sp——
Jo e ——— —

|
|
|
3

Toraa yucio Bapuant x=3 B BbIOOPKE PABHO ...
48
8
+9
10
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Buvibepume ooun npasunvbHuili apuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH H3BJIe4YeHA BbIOOpKa 00bema n=50,
MOJIUTOH YACTOT KOTOPO MMeeT BUJL

1

-

A g = ——

64+ —— —

X

Bl e -
P o — —

|
|
|
3

Torna yucio Bapuant x;=3 B BbIOOPKE PABHO ...
10
+11
50
12

Buvibepume ooun npasunvbHulli 6apuanm omeema.
N3 renepanibHOIl COBOKYIIHOCTH H3BJIe4YeHA BbIOOPKA 00beMa n=52,
MOJINTOH YAaCTOT KOTOPOil UMeeT BU/I

113

W — — —

|
164 = = =~ —

I |
| |
| |
| |
| |
2 4

|
|
|
3

x!.

Torna yucsio Bapuant x;=3 B BbIOOPKE PABHO ...
52
14
+12
13

6 3a0anue. I pacdhuueckoe npedcmasienue 8apuauuoOHHO20 pAaod
(2ucmozpamma yacmom)

Bvibepume o0un npasunbHulil 6apuanm omeema.
ITo BeIOOpKE 00Bbema n=100 mocTpoeHa rucrorpaMmMa 4acror:
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0 2 4 6 8 Xi

Toraa 3HayeHHe a paBHO ...
69
18
20
+19

Buvibepume ooun npasunvbHulli 6apuanm omeema.

ITo BbIOGOpKe 00BbemMa n=100 mocTpoeHa rucTorpaMMa 4acror:
nj
h
204---------

141 --—----- .
114---

i

0 2 4 6 8 Xi

Toraa 3HayeHue a paBHoO ...
55
6
5
+4

Bvibepume ooun npasunbHulil 6apuanm omeema.

ITo BeIOOpKE 00Bbema n=100 mocTpoeHa rucrorpaMma 4acror:
nj
h
18 ..
164 -------- FS=Es

a+---

0 2 4 6 8 Xi

Toraa 3HayeHue a paBHoO ...
11
+12



13
62

Bvibepume ooun npasunbHulil 6apuanm omeema.

ITo BeIOOpKE 00Bbema n=100 mocTpoena rucrorpaMma 4acror:
nj
h
190 ...
IES bbbt B

104 ---

a

0 2 4 6 8 X

Toraa 3HayeHue a paBHo ...
+5
6
56
7

Buvibepume ooun npasunvbHulli apuarnm omeema.
I1o BbIOOpPKEe 00beMa =96 MOCTPOEHA THCTOIPAMMA YACTOT:
nj
h
190 ...
15Tt

104 ---

a

0 2 4 6 8 X

Toraa 3HayeHue a paBHO ...
3

6

+4

4,5

7 3a0anue: Toueunvle OUEHKU napamempoe pacnpec)eﬂeHuﬂ

Buvibepume ooun npasunvHulli 6apuanm omeema.

IIpoBeneno 5 uzmepenuii (0e3 cucTeMaTH4eCKUX OIIUOOK) HEKOTOPOI
CJIy4YailHOM BeJIMYUHBI (B MM): 5, 6, 9, 10, 11. Torna HecMelieHHAas OILleHKA
MaTeMaTHYeCKOr0 O:KUAAHHUS PaBHA ...

8,4

+8,2
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9
10,25

Buvibepume ooun npasunvHulli apuanm omeema.

IIpoBeneno S usmepennii (0e3 cucreMaTHYeCKHUX OIUOO0K) HEKOTOPOH
ciyyaiiHoi Bean4uHbl (B mm): 10, 11, 12, 14, 15. Torna HecMeleHHasi OLlEHKA
MaTeMaTHYeCKOIr0 O:KUIaHMsl PaBHA ...

15,5

12,2

+12,4

12

Buvibepume ooun npasunbHulli apuanm omeema.
Jis1 BbIOOpKH 00bemMa 7 =9 BbIYMCJIEHA BLIOOPOYHAS THCIIEPCUsi

Dy, =72, Torna ucnpasjieHHasi Jucnepcust S° AJs1 3Toii BLIOOPKM paBHa ...

88
+81
80
64

Buvibepume ooun npasunvHuili gapuanm omeema.

B pe3yabTaTe n3MepeHUd HEKOTOPOH (PU3MIECKON BeJTMYUHBI OJTHUM
npudopomM (0e3 cucTeMaTHYECKUX OIIMOOK) MOJY4YEeHbI CIeyIonue
pe3yabTathl (B MM): 11, 13, 15. Torna HecMeneHHasi OLEHKA IUCIEPCUN
U3MEepeHuil paBHa ...

8

0

3

+4

Buvibepume ooun npasunvHulli gapuanm omeema.

B pe3yabTaTe u3mepeHuii HeKOTOPOil GU3NYECKON BeJIUNYUHBI OJHUM
npudopom (0e3 cucTeMaTH4eCKUX OIUOOK) MOJYyUYEeHbI CIeAyI0LIue
pe3yabTarthbl (B MM): 14,17, 17. Torna HecMelieHHAas1 OLEHKA IMCIEPCUN
U3MEpEeHUl paBHa ...

0

2

+3

6
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8 3a0anue: Toueunvle u UHmMepeailbHble OUEHKU ndpamenipoe pacnpedeﬂeHuﬂ

Buvibepume ooun npasunvHbulli 6apuanm omeema.

ToueuHasi olleHKAa MATEMATHYECKOTO OKHIAHUSI HOPMAJIBLHOTO
pacnpenesiedus pasHa 11. Toraa ero nurepBajibHasi OLlEHKA MOKeT HMETh
BU] ...

(11;12,1)

(9,8; 10,8)

+(10,1; 11,9)

(9,8; 11)

Buvibepume ooun npasunvbHblli apuarnm omeema.

To4yeuHasi olleHKA MAaTEMATH4YECKOI0 0:KUAHNSI HOPMAJIbHOTO
pacnpenesienusi pasHa 13. Toraa ero uHTepBajibHasi OLEHKA MOKET UMETh
BU/ ...

+(11,8; 14,2)

(13; 14,6)

(11,8; 12,8)

(11,6; 13)

Buvibepume ooun npasunvbHulli apuanm omeema.

To4yeuHas1 OlleHKA MATEMATHYECKOI0 0:KUAAHNSI HOPMAJIBHOT O
pacnpenesienust papHa 14. Torga ero nHTepBajibHas OLEHKA MOKeT HMETh
BHU/ ...

+(12,6; 15,4)

(14; 15,1)

(12,1; 14)

(12,7; 13,7)

Buvibepume ooun npasunvHulli 6apuanm omeema.

ToueuyHasi olleHKAa MATEMATHYECKOT0 0:KHIAHUSI HOPMAJIBLHOT0
pacnpenesienus pasHa 14. Toraa ero nHTepBajJbHasi OLlEHKA MOKET UMETh
BU] ...

(14; 15,5)

(12,5; 14)

(12,5; 13,4)

+(12,5; 15,5)

Buvibepume ooun npasunvHwlli apuarnm omeema.

TouyeuHnasi oleHKa MaTEeMATHYECKOT0 O:KUAHNSI HOPMAJTBHOTO
pacnpenesienusi paBHa 16. Toraa ero HHTepBajibHas OLIEHKA MOYKET UMETh
BHU/I ...

(16;17,1)

(14,9; 15,2)

+(14,9; 17,1)
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(14,9; 16)

Tab6mia 7 — Kpurepuu olieHKH c(hOpPMHUPOBAHHOCTH KOMIT@TeHIIAM

Kop n Kpurepuu olieHuBaHUs c()OPMUPOBAHHOCTH KOMITeTEeHLIUA
HauMeHOBaHue (yacTv KOMIeTeHLUH)
VH/MKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHe
JOCTYKEHUST COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLINH OLleHKe OLIeHKe «XOPOLIO0» OLIeHKe «OTJIMYHO»
(uactu «Y[IOBJIETBOPUTEJIbHO 65-85% ot 86-100% ot
KOMITeTEHLUH) » MaKCHMa/IbHOT'O MaKCHUMaJ/IbHOT O
50-64% ot banna banna
MaKCHMaJIbHOT'O
Ganna
na-1. 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
[emoHcTpupyer TIOHATHS U METO/|bI TIOHATUS U METO/IbI TIOHATUS U METO/IbI

3HaHWe OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKHX,
€CTeCTBeHHOHAYYHbI
X U
ob1renipodeccruoHan
BHBIX JUCIUILIUH,
HEeOoOXOAUMBIX /IS
PEeLIeHHsT TUTIOBBIX
3ajau

N-2. Ucrionb3yeT
3HaHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHUeCcKuX 1
€CTeCTBEHHBIX HayK
JUIs1 pelleHust
CTaHJAPTHBIX 3a/]a4

MaTeMaThUueCKou
CTaTUCTUKU, HO
JI0TyCKaeT
HETOYHOCTHU B
Jl0Ka3aTenbCTBax
TeopeTHYeCKUX
YTBEP)KIEHUN 1
BbIBOZIaX (popmyi,
yMeeT pelliaTh
OCHOBHbI€ THUTIBI
3a/la4 U BBITIOJTHSIET
He MeHee 65-75%
00s13aTebHBIX
3a/laHui
TIPOBEPOYHBIX PaboT,
umeer
nipe/icTaB/ieHNe O
BO3MOKHOCTSIX
WCTI0JTb30BaHUs
MaTeMaTHuecKoro
anmapara
MaTeMaTHueCKOu
CTaTUCTHKU [IJIs
pelleHust
TIPUK/Ia[IHBIX 3a7iay,
HO UCTIBITHIBAeT
3aTpy/JHeHUs TPy
pellleHUH TaKoro
THUIa 3a7iau.

MaTeMaTH4eCKOH MaTeMaTH4eCKOH
CTaTUCTUKH, YMeeT CTaTUCTUKH, YMeeT
Jl0Ka3bIBaThb Jl0Ka3bIBaTh
TeopeTHYecKHe TeopeTHYecKHe
YTBEP)KJEHUU U YTBepXKJeHUU U
BBIBOJUTH ()OPMYJIbl, | BEIBOJUTH

¢bopmyJibl, ymeeT
peliaTb OCHOBHbIE
THITBI 3a71a4 U
BBITIOJTHSIET He

yMeeT pelliaTh
OCHOBHBIE THUIIBI
3a/la4 U BBITIO/IHSIET
He MeHee 76-85%

00s13aTe/IbHBIX MeHee 86-100%
3a/IlaHuUM 00s13aTeTbHBIX
MIPOBEPOYHBIX paboT, | 3afaHuit
yMeeT UCIO0JIb30BaTh | MMPOBEPOYHBIX
MaTeMaTUyeCKUi pabor, ymeet
arnrapaT pelarth
MaTeMaTHUeCKOU HeCTaHZAPTHbIE
CTaTUCTHUKH 151 3aiaun, 0b/1aziaet
peleHus HaBbIKAMU
TIPUK/IaHbIX 3a/1a4, | UCIIOJ/Ib30BAHUS
HO WCTIBITHIBAeT MaTeMaTH4eCKOTO
3aTpy/JHEHUs TPy arnrapaTa
cofiepKaTeIbHON MaTeMaTHUeCKOU
HUHTEPIpPETAINN CTaTUCTHUKY 151
MOJTYYeHHBIX peleHust
pe3yJIbTaToB. TIPUK/IaIHBIX 3a/1a4
U B/IajieetT
HaBBIKaMH
coaep>KaTeaIbHON
HUHTEpIIpEeTaluu
MOJTYYEeHHBIX
pe3yJIbTaTOB.
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2 OHEHUBAHMUE ITMCHbMEHHBIX PABOT CTY/JIEHTOB,
PEI'JIAMEHTUPYEMBIX YYEBHBIM IVIAHOM

[lucbMenHble  paboOTHI,  perjaMEHTUpPYEeMble  YYEOHBIM  IJIAHOM,
OTCYTCTBYIOT.

3 OITPEJJE/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NPOMEeKyTOYHOM aTTeCTalliy M0 AUCLIUTIIMHE 3K3aMEH.

OkoHuaTe/bHbIEe Ppe3y/bTaThl 00ydeHuss (HOpPMUPOBAHHWS KOMIIETEHIIU)
OTpe/le/ISIIOTCS  TOCPeACTBOM TepeBojila OanioB, HaOpaHHBIX CTYJE€HTOM B
TpoLiecce 0CBOEHUS TUCLIUI/INHbI, B OLIEHKU:

— 6a3oBbiii  ypoBeHb  C(HOPMHPOBAHHOCTU  KOMIIETEHIIUM  CUMTAeTCs
JOCTUTHYTBIM,  eCc/ii  pe3yjbTaT  OOyueHHsI  COOTBETCTBYeT  OLIeHKe
«yZAoBJieTBOPUTENbHO» (50-64 peUTUHIOBBLIX OalioB);

— MOBBILLIEHHBIM  YPOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUA CUYUTAEeTCs
JOCTUTHYTBIM, eC/Td pe3yJ/ibTaT 00ydeHUsI COOTBETCTBYET OIjeHKaM «XOpoIio» (65-
85 PeUTUHTOBBIX 0a/IOB) U «OTAMUHO» (86-100 pelTHHTOBBIX 6asIoB).

4 TIOPSIIOK ITPOBE/JIEHVSI IIOBTOPHOI
IMPOMEXYTOYHOM ATTECTAILIUA

dopMa NTPOMeKyTOUHOM aTTeCTalluy M0 JUCLUTI/IUHE 3K3AMEH.

[ToBTOpHast TMpOMEXYTOYHasi aTTeCcTaliUsi MO AUCLUIVIMHE TPOBOAUTCS C
MCI0/Ib30BaHWEeM 3alaHUM [iji OLleHKM C(OPMUPOBAHHOCTHA KOMIMETEeHIUM Ha
6a30BOM ypOBHe IO BCEM pa3fiesiaM, BXOJSAIIUM B CTPYKTYPY AUCLIMIIIMHBI 3a
cemMecTp, 10 UTOraM KOTOPOTO CTYJeHT UMeeT aKaJ[eMUUeCKY0 3aJ10/KeHHOCTb.

Tab6yma 8 — Kpurepun oneHKu ¢)OpMHUPOBAaHHOCTH KOMIIETEHI[UH

Kpurepun oniennBanus chopMupoBaHHOCTH

Kon u HanmeHoBaHMe HHIMKATOpa KOMIIETEHIMH (YaCTH KOMIETEHIINH)
JOCTHKEHUS] KOMITETEHLIIUH Ha 0a30BOM YpOBHE
(4acTH KOMIETEHIINH) COOTBETCTBYET OLICHKE «yIOBJIETBOPUTEILHO» 50-
64% OT MakCHUMaJILHOTO OaJiia
N-1. leMoHCTpUpYeT 3HaHUe JleMOHCTpUpYyeT 3HaHKs OCHOBHBIX IIOHATHH U
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKUX, METOJI0OB MaTeMaTUKH (JIMHEWHOIN U BEKTOPHOU
eCTeCTBeHHOHayYHbIX U anreOpbl U aHATUTHYECKOW T€OMETPHH,

o61ernpodeccoHaTBHBIX JUCLIMIUIMH, | MAaTeMAaTHYEeCKOTO aHanm3a, AuddepeHnnansHoro u
HEOOXOZMMBIX [I/isl PeIIeHHs] TUIIOBBIX | HHTETPAIbHOTO UCUNCIICHHUS (DYHKIIUH OJTHOM

3a/1a4 IIEPEMEHHOM, TEOPUHU BEPOSITHOCTEN U

N-2. Acrionb3yeT 3HaHUSI OCHOBHBIX MaTeMaTHYeCKON CTAaTUCTUKH), YMEET peliaTh

3aKOHOB MaTeMaTH4eCKUX U OCHOBHBIC THIIBI 33J1a4 Ha 6a30BOM YPOBHE, UMEET

eCTeCTBeHHbIX HayK /ISl pelleHus] MIPEACTABICHUE O BO3MOYKHOCTSAX UCIIOJIb30BaHUS

CTaH/,apTHBIX 3a/a4 MaTeMaTHYECKOTo anmnapara Jjisi peleHus
CTaHJapTHBIX 3a/1a4 NpodeCcCHOHATBHON
JACATCIIbHOCTH.
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