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AKT COT'JIACOBAHUSA
Ha KOMIUIEKT KOHTPOJBHO -OIEHOYHBIX CPEJICTB M0 YUYCOHON JUCITUTUTHHE
«Marematuka» s crieruanbHocTH 22.02.03 JIuTeliHOe NpOU3BOICTBO YEPHBIX U
[BETHBIX METAJIJIOB (0a30Basi MOJITOTOBKA), aKTyaJIM3UPOBAHHBIX MIPENOIaBaTEIEM
HOxHO-Y panbckoro rocy1apcTBEHHOT0 TexHU4Yeckoro koyutemxa Tperyo N.K.

Kommexkt konTponbHO-onieHOUHBIX  cpenctB  (KKOC) mno  ydeOHom
mucuuiuinee  «Marematuka»  22.02.03  JluTeliHOE TNPOM3BOACTBO YEPHBIX H
IBETHBIX MeETAJIOB (0a3oBasi TMOATOTOBKA) COCTaBJIE€HBI B COOTBETCTBUU
TpeboBanusiM DenepaibHOTO0 TOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa
CIIO u c mporpammoit ydeOHoN nucuuruabl (Y][). KommuiekT KOHTpoJIbHO-
OIICHOYHBIX CPEJCTB MPEIHA3HAYEH JIsI KOHTPOJS M OLEHKU YPOBHS OCBOCHHS
nporpaMMbl Y /[ MOATOTOBKH CHELUATUCTOB CPEIHETO 3BEHA IO CIEIUATIbHOCTH
CIIO 22.02.03 JIuTeitHO€ MPOU3BOJCTBO YEPHBIX M IIBETHBIX METAUIOB (0a3oBas
MOJIrOTOBKA)

KoMIiekT KOHTpOJIbHO-OLIEHOUHBIX CPEJICTB TO3BOJSET OCYIIECTBISATH
TEKYLIMI KOHTPOJIb U OLIEHHUBATh pe3yJbTaTel 00yueHus mo Y/ "MaremaTtuka".

YMenus:

- AHanu3upoBaTth CIOXKHbIE QYHKIIUU U CTPOUTH UX Tpaduku;

- BbImonHATE AeHCTBUS HAJl KOMIUIEKCHBIMU YUCIIaMU;

- BbraucnsaTe 3HaUeHUSI TEOMETPUYECKUX BEJIMUUH,

- IIpou3BoauTh onepanuu HaJ MaTpUIIAMU U OTIPEACIIUTEIISIMU;

- Pemiarp 3a1aun Ha BBIYMCIIEHHUE BEPOSITHOCTH C UCIIOIH30BAHUEM 3JIEMEHTOB
KOMOWHATOPHUKH;

- Pematp npukiiasiHble 3a1a41 C KCIIO0JIb30BAHUEM 3JIEMEHTOB
b depeHnaIbHOT0 U MHTETPAIbHOTO UCUNCIICHUH;

PemaTe crucTeMbl TMHEMHBIX YPABHEHUHN PA3IMYHBIMU METOIAMMU.

3HaHUsA:

- OcCHOBHbBIE MAaTEMaTUYECKHE METO/Ibl PEUICHUS MPUKIAJAHBIX 3a/1a4;

- OCHOBHBbIE MTOHATHS U METO/Ibl MATEMATUYECKOTO aHATN3a, TMHEUHOM
anreOpbl, TEOPUU KOMIUIEKCHBIX YUCEN, TEOPUU BEPOATHOCTEN U MaTEMAaTUUECKOM
CTaTUCTUKHU;

- OCHOBBI HHTETPAJILHOTO U JU(pdhepeHInaTIbHOTO UCUUCITICHUS;

- Pousib 1 MeCTO MaTEMaTUKH B COBPEMEHHOM MHUpPE IIPU OCBOCHUU
npoeccHOHaTbHBIX JUCHUIUIMH U B cpepe MpodhecCuOHAIbHON JeSTENbHOCTH.

KKOC mno yyebHOW nucnuruimHe '"MaremaTuka" Ui CHEIUaIbHOCTH
22.02.03 JluteitHoe TPOU3ZBOACTBO YEPHBIX M IIBETHBIX MeTauioB (OazoBas
MOJIFOTOBKA) MOKET OBITh UCIIOJIb30BAaH B 00pa30BaTEIbHOM IIpoliecce
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1. ITacmopT KOMILIEKTA KOHTPOJbHO-0LIEHOYHBIX CPEACTB

1.1. Obnacmo npumenenus KOMNIeKmMa KOHMPOJIbHO-OUECHOUHBIX CPEOCmE

KoMmniekT KOHTPOJIbHO-OLEHOYHBIX CpPENICTB NpPEAHA3HAYEH Uil KOHTPOJIS U
OLICHKM YPOBHS OCBOCHMs YyueOHOM aucuuruiuabl (manee YJ[)  mporpamma
MOJATOTOBKM CHEIUAIIMCTOB CpeHero 3BeHa 1o cnenuanbHocTi CITIO 22.02.03
JIuTeitHOoe MPOU3BOCTBO YEPHBIX U I[BETHBIX METAUIOB (0a30Basi MOJATOTOBKA).
OObexTaMu KOHTPOJIS 110 Y J] SIBIISFOTCS 3JIEMEHTHI KOMIIETEHITUH:

3HaHuA:

- OcCHOBHbBIC MATEMaTUYECKHE METO/Ibl PEIICHUS MPUKIAIHBIX 33/1a4;

- OCHOBHBIE TOHATHS U METO/IBI MATEMATUYECKOTO aHAIN3a, TUHEUHOU
anreOpbl, TEOPUU KOMILJIEKCHBIX YHCEN, TEOPUHU BEPOATHOCTEN U
MaTEMaTHYE€CKOM CTaTUCTUKH;

- OCHOBBI HHTETPAJIILHOTO U MU (PEepeHIINaTEHOTO UCYUCIICHHUS;

- Pousib 1 MECTO MaTEMaTUKH B COBPEMEHHOM MHUpPE MIPU OCBOEHUU
npodeccuOHaTbHBIX JUCHUIUIMH U B cpepe MpodhecCuoHaAIbHON
JESATEeIIbHOCTH.

YmMmenus:

- AHaIM3UpPOBATH CIOXKHBIE (YHKIIMU U CTPOUTH UX TpadUKH;

- BbINONHATH JeHCTBUS HAJl KOMIUIEKCHBIMU YUCIAMU;

- BbIYucasaTh 3HaUCHUSI FTEOMETPUUYECKUX BEJIMUUH;

- IIpou3BoauTh onepanyy HaJl MATPULIAMU U OIIPEACIIUTEISAMU;

- Pemate 3a1a4n Ha BBIYUCIICHUE BEPOSITHOCTHU C UCIIOIb30BAHUEM 3JIEMEHTOB
KOMOMHATOPUKH;

- PemaTe npukIiIaiHbIe 33/1a41 C UCTIOJIb30BAHUEM DJIEMEHTOB
nuddepeHInanTbHOr0 U HHTETPaTbHOTO0 HCUUCIICHUH;

- Pemate cucTeMBbl INHEMHBIX YPAaBHEHUI pAa3IUYHBIMU METOAAMU.

KoMIIIeKT KOHTPOJIBHO-OLIEHOYHBIX CPEICTB MO3BOJIAET OLEHUBATD:
1). ®opmupoBanue »3yieMeHTOB TmpodeccuoHanbHbix KomneTeHuut (IIK) wu
areMeHToB 001X kommerenuit (OK):

I1IK 1.3. BbINOTHATH pacyeThl, HEO0OXOIUMBbIC pu pazpaboTKe
TEXHOJOTUYECKHUX MPOLIECCOB U3TOTOBJICHHS OTIUBOK.

IIK 3.3. PaccuntbiBaTh 1O OPUHATONM METOAOJOTHMH OCHOBHBIE TEXHUKO-
HYKOHOMHYECKHUE TTOKa3aTeau paboThl KOJUIEKTUBA.

OK 1. [lorumaTh CyIIHOCTh W COIMAIbHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccun, MposBIATH K HEW yCTOWYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€ATEIBHOCTb, ONPEAENISITh METOABI U
CIoCOOBI BBIMOJIHEHUS! MPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX 3(P(HEKTUBHOCTD
U Ka4yecTBO.

OK 3. Pemate mpoOsieMbl, OIIEHMBATh PUCKHM W TPUHUMATH pEIICHUs
B HECTAHJAPTHBIX CUTyalUAX.

OK 4. OcymiecTBIATh NOUCK, aHAJIU3 U OLIEHKY MH(pOpMAaLH, HEOOXOIUMOMN
JUIsl IOCTAHOBKU W pelIeHUs] MPOQECCHOHANBHBIX 337a4, Npo(ecCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHA.



OK 6. PabotaTh B KOJUIEKTHBE M KOMaHjE, OOECII€UMBATh €€ CIUIOYCHUE,
3¢ pexTUBHO 00LIATHCS € KOJIEraMu, PYKOBOJCTBOM, IOTPEOUTEIIAMH.

OK 7. CraBuTh  1leId, MOTHUBHPOBATH  JACSATEIBHOCTh  MOJYMHEHHBIX,
OpPraHM30BbIBaTH M KOHTPOJIMPOBATh UX pPabOTy C NpUHATHEM Ha cebs
OTBETCTBEHHOCTH 3a PE3yJIbTAT BBINOJIHEHUS 33 JaHUM.

OK 8. CamocTosiTeNbHO  ONpEAENATh  33Jaud  NPOPECCHOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHsI, 3aHUMATHCA CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
NOBBIILICHUE KBATU(PUKALIIH.

2). OcBoeHuEe yMEHHUI 1 YCBOEHUE 3HAHUM

OcBoeHHbIE YMeHUS1, YCBOCHHbIE 3HAHUS NoNe zaganmii nias
NPOBEPKH

B pe3ynomame oceoenus yueonoit oucyuniunovt 00y4arOuuiica 001)4ceH yMenn:

VY 1. Ananm3upoBath clioxxkHbie pyHKmu u ctpoutp | [IP Ne 4

ITP Ne 5
ux rpaduku SN
VY 2. BBINOJHATH ACHCTBUS HAJl KOMILJICKCHBIMU TP Ne 3
quciaaMu
VY 3 .BblunciasITh 3HaYCHHUS TeoMeTpudeckux BenuanH | [TP Ne 12

ITP Neo 13
VY 4 .IlpousBoauTh onepanvu HaJ MaTpUllaMy U TP Ne 1
onpeacIuTeIsIMU ITP Ne 2
V 5. PemaTsb 3afaun Ha BbluciieHue BepositHocTr ¢ | [IP Ne 14
YCIIOJIb30BAHUEM DIIEMEHTOB KOMOMHATOPUKU ITP Ne 15

ITP Ne 16
VY 6. Penrate pHKIIaHbIC 33]1a4H ¢ UCTOb30BaHueM | [IP Ne 10
571€MEHTOB () (PePEHIUATEHOTO U MHTETPAIBHOIO gg ﬁg 51;1
WCUYUCIICHUN 1P \e 7

ITP Ne 9
VY 7. Pemiath CUCTEMBI TMHEUHBIX ypPaBHEHUN IIP Ne 2

pasiIMdYHbBIMHA METOAaMU1

B pe3ynomame oceoenus yueonou OucCyunaIunvl 00yuarouuiica 001y cen
3HamMb:

3 1. OcHOBHBIC MAaTEMaTHYECKUE METOJIBI PEIICHUS MJI 2

NPUKJIATHBIX 337134 MJ3
T4

3 2. OCHOBHBIE MTOHATHUS M METOJIbI MaTeMaTudeckoro | M1

AHAITIN3a, TUHEHHOM anreGphl, TEOPHIO KOMIUIEKCHEIX | 1 1

YHUCEN, TEOPUH BEPOATHOCTEN U MATEMATHIECKON T4

CTaTUCTUKU

3 3. OcHoBBI HHTETpaNIbHOTO U nuddepeHmanibaoro | M 2

UCUHMCIICHUS M]3
M 1
T3

T2




3 4. Ponb 1 MeCTO MaTeMaTUKU B cOBpeMeHHOM Mupe | [TP Ne 9
IPU OCBOEHHH NPO(eCCHOHATBHBIX AUCIUILIMH U B [P Ne 8
cthepe npodecCHOHAIBHON JIeITEIbHOCTH

1.2 Cucmema Konmponsa u OUeHKU 0C80CHUA RPOZPAMMbL YUEOHOI OUCUUNTUHBL

1.2.1. ®opMbI NPOMEKYTOUHOI aTTecTAMU 110 Y [

TabOmura 2.
DopmMa NPOMEKYTOYHOM aTTECTALMHU Cemectp
1 2
JlnbdepeHnmpoBaHHBIN 3a4eT IV cemectp

1.2.2. Opranu3zanuusi TEKyILIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM
aTTECTAIMH TI0 UTOTaM OCBOEHUS MPOTPaMMbl YIEOHON JUCITUTUTHHBI

OueHka ypoBHS OCBOEHUS YMEHUW M YCBOCHHS 3HAHUW 10 JUCLUILIMHE
MPOU3BOAUTCS HAa OCHOBAaHWH BBINOJHEHUS NpaKkTUYeCKux 3amaHui. Dopmoii
UTOTOBOM aTTEeCTAIMH MO y4eOHON NUCIMIUINHE ABISETCS N PepeHIInpOBaHHbBIN
3aY€rT.

VYcnoBuem pomycka cTtyjeHTa K IuddepeHInpOBaHHOMY 3a4€Ty SBIISIETCS
BBIIIOJTHEHUE BCEX IMPAKTHYECKUX 3aJaHUM M clladya OTYETOB MO BHEAYAUTOPHBIM
CaMOCTOSATENbHBIM padoTam.

Kpurepun ouenuBanus:

e OIICHKA «5» (OTJIMYHO) BBICTABJISIETCS CTY/ICHTaM 3a BEpHBIC OTBETHI, KOTOPHIC
cocTaBisAloT 91% u 6011€e oT 00IEero KOJIMYeCTBa BOIIPOCOB;

e OIICHKA «4» (XOpOIII0) COOTBETCTBYET paboTe, KoTopasi coaepKut oT 71% no
90% npaBUIBHBIX OTBETOB;

» oueHka «3»(ynosaerBoputenbHo) oT 70% 1o 50 % npaBuIbHBIX OTBETOB;

« pabota, comepxarias MeHee 50% MpaBUIIBHBIX OTBETOB OIIEHUBACTCS KaK
HEYIOBJICTBOPUTEIbHAS.




2. 3agaHus AJ151 KOHTPOJISI M OHEHKH OCBOEHMS MPOrpaMMbl y4eOHOM
AUCUMILTHHBI

2.1 3a0anus 0nsa mekyuie2o KOHmMpona

2.1.1 IIpakTuyeckue 3aJaHUs JJI51 OCHKH YCBOCHHS 3HAHUH

IIpakTuueckas padora Nel «BblunciieHne onpenenuresieid TpeTbero NopsaKa

€ UCII0JIb30BaHMeE CBOMCTB onpeaeauTesaen»»

Bapuanr 1
13 2 4 6
1. Haninure nmpousBeaenue Matpun A u B, ecnmu A=|5 7|, B= ;
9 11 8§ 10 O
2 1 -1
2. Haiigure o6parnyro marpuny A™': A=5 2 4
7 3 4
3. Haiigure onpenenureny MaTpuil;
1 -1 2 5 2 5
A=1 2 1 A=-2 -1 -8
2 0 3 2 -3 -2
3 1 1 1 4 1
A=|1 2 3]. A=-1 1 3
-2 5 =2 1 2 -1
1 -1 -1 2 5 -6
A=|0 6 2 A=4 3 -1
-6 -3 -2 -1 2 -2
Bapuanr 2
0 -1 3 3 2
1. Haiigute npousBeaenue Marpuil A u B, eciu A=‘_2 4 7B=|1 O
-4 1
1 2 -1
2. Haiigure oOparnyro matpumy A': A=0 -3 1
0 0 1

3. Haitgure onpenenureny MaTpuil;



-1 1 -1 3 2 -1

A=l4 4 2| A=[2 4 1

1 2 3 -1 0 -2

6 3 8 1 2 3

A=l3 2 3|. A=7 -1 5

-1 0 -4 2 3 -3
1 1 -4 3 1 1
A=3 -3 2 A=2 -1 3
-5 1 4 4 1 1

nlIpakTnuyeckas padora Ne2 «Pemenue cucreM n JIMHEHHBIX YPABHEHHMH cn
Hen3BeCTHbIMU MeToaoM Kpamepa»

Bapmuanr 1

Pemure cucremy ypaBHEHH:

x—y=3
3x—2y=1

3x—4y=5
6x—8y=10

3x+y+z=-2
5x—y—z=10
X—y+5z=—-12

x+3y—z=0
2x—y+3z=1
7x+7y+3z=2

X—2y+z=3
2x—4y+2z=5
3x—6y+3z=9

Bapuanm 2

Pemure cucreMy ypaBHEHUM:



xX+2y—z=-3
2x+3y+z=-1
X—y—z=3

x+3y—4z=5
2x—3y+6z=11
8x—3y+10z=21

x—4y+3z=5
2x—8y+6z=10
3x—12y+9z=15

IpakTuyeckas padora Ne3 «OnpeneseHue YuCJI0BbIX MHOKECTB, YMCJIOBbIX
MPOMEKYTKOB, OKPECTHOCTH TOYKID)

BriGepute mnpaBuiibHOE H300pa)keHHWE MPOMEXYyTKa [-2;4] HAa KOOpPAMHATHOM

PSMOM

L] L]
1) | 2)

— mmnan
3) -.l: ] 4) -‘l'
2. BoiOepute npomMexyTOK, N300paKeHHbI HA KOOPAUHATHOM MPSMOM:

LI ITL]
A
. -

i

-t

a) x=8,6) x<8; B) x>8;r) X =8.

3. [IpuHaAeKUT U TPOMEXKYTKY [-8;-5] uncio...

a) -9; 0) -8; B) -5,5; 1)-5; n)-4; e)-7,5?

4. Vcnionb3yo KOOPJAMHATHYIO MPSIMYI0, HAUIUTE MEPECEUCHUE TPOMEKYTKOB:

a) (1;8) u (5;10); 6) [-4;8] u [-6;6]; B) (-5;1] u (-4;2]; 1) (- *°;3] m [0;+=°].



5. Tlokaxute IITPUXOBKOM HA KOOPAWMHATHOW TPSIMONW  OOBEAMHECHHE
IPOMEKYTKOB:

a) (-%°; 4) u (10;+7°); 6) [3:+°°) u (8;+°°); B) [-4:8] m [-6:6]; 1) (-5;1] m (-4;6].
6. UuCIOBBIM MPOMEKYTKOM HA3bIBAETCH. . .

@) MHOJHCECMBO 8cex uucel, Y008NemeopAIOUUX HEPAGEHCMBY,

0) MHO>KECTBO BCEX YKCEJI,

B) IIEPEMECHHBIX.

7. Kakue u3 uucen He yIOBIETBOPAIOT HEPABEHCTBY -2<X = §:
a)2u5;0)-1u8;6)-2u9;T)0wus.

8. YKaxuTe MHOXKECTBO pelICHHUI HepaBeHCTBa X>20:

a) (-7°; 20); 6) (20; +%°);B) [20; +°°); 1)[-20;+ 7).

9. YKa)xuTe MHOXKECTBO, MPEACTABIIAIONIEE COOOH OOLTYI0 YaCTh MHOXECTB!

X =3 u -5<x<3,2:

a) (- 5;3);6) (-5; 3,2); B) (-5; 3]; 1) [3; 3,2).

IIpakTuueckas padora Ned «BbrunciieHue npeaeioB, pacKpbiTue
HeomnpeaeJEHHOCTH. BhlunciieHre 0JTHOCTOPOHHUX IIPeieIoB»
Bapmuanr 1

1. Berauciaute npenen (pyHKHI/II/I:
. x*—9
lim -
x»3 X" —8x+15

2. Bwruaucouts npenen GyHKINU:
. X+5
lim
X2 3x—6

3. Beruucauts npenen GyHKUUU:
sinl7x

x08in12x

4. Bprauciauts npeaen GyHKIUM:
7 X

1+-3
X

lim
X0




Bapmuanr 2

1. Beraucnauts npenen GyHKIUU:
2
. X +x-—20
x»>4 X —16

2. Bpraucauts nipeaen GyHKIIM:
. 3x+6
lim
x=2 2 X— 4

3. Beramcnuts npeaen QyHKIUN:
sin7 x

x0Sin13x

4. Bpraucnuth npeaen QyHKIHUH:
X

1+yz—4

X

lim

X0

IIpakTnueckas padora NeS«BbIruuciaeHue NpoU3BOAHBIX JJIEMEHTAPHBIX H
CJIOKHBIX (PYHKIMI»

BapuanTt 1

! '.II —| .II -:'
1. Haiinure npou3BOAHYIO0 QYHKIUU vl =2+ 1)

I
4
[

v + ]I .

[—

A
l

4

)

w41l 3) 2=

1(x) =%+CL155.1'
2. Haiinure npon3BoaHY0 GYyHKIIUU -

fiix) =%
1)’ 4

2) f(x) =x+5sin5x 4) J(x) =x-sinSx

- - (X)) =x-S5sinSx
- Ssin Sy 3) A

3. Haiimure abcnuccy TOYKH, B KOTOpOW KacaTelbHass K Tpaduky GyHKIHH

Vv=4xT - 6y +3 v=2x+3

rapajijiejbHa IPSMOU



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

4. Haitnutre yrioBoi Ko3(Q(dUIMEHT KacaTeabHOM, MPOBEACHHONW K Trpaduky

v =T L 4y x =2
QyHKIMH Jx) = 4§ rouxe ¢ abcrmccoit P
) ¢ -4 2) -8 3) -3 4) -4
Bapuanr 2
1 -V = £ . gy '-;
Haiinute nmponsBoanyto QyHKITMN yix) =(4x+9] .
) ylx)=12(4x+9) ° 3) yi(x)=3(4x+9) -
2) vixl=-1204x+9)"" 4) vix)=3(4x+9) "
flx) 2{;.1'“ - Lyt b cosax
1. Haiiaute mpou3BoHYI0 QYyHKIINH 2 4
D flx) =_x" - x7 - 3cos3x
' il

T T TN T,
2) flx)=x"-x"-3sin3x

i _?""{"f 5 4 o
3) flxl==7x"-x -sindx

i _?""{"f 5 3 e |
4) flx)=—/x"-x"-3sindx

h

flx) =x7 +x+1 x =l

2. K rpaduky QyHKInMA B TOYKE C alCHHCCOM
npoBeJieHa KacarenbHas. HaliquTte abCciuccy TOUKH MEpeceyeHus KacaTelIbHOM

c ocrio OX.
| | 1
1) 0 2) -3 3) -3 4 3



3. YkaxuTe yrojl HakJIOHa KacaTelbHOH, MPOBENEHHON K rpaduky (yHKIUH

) =3 o0 v.o=6
== o .
Jx) V3- B TOYKE C a0CIMCCOM U .

I‘.‘J
N

60 2) 45 3) 13 4

IIpakTHyeckas padora Ne6 «AHAIN3 CI0KHOI PYHKIMH U MOCTPOCHHUE €€

rpagpuka»
Bapmuanr 1
1. HaiiTu npoMeXyTKH BO3pacTaHus U yObIBaHUS (PYHKIIUU
= 1 X’ — > X +6x
3 2

2. HccnenoBaTh (GyHKIUIO M TIOCTPOUTH €€ TpaduK.

f(x):x2—2x+8

2
)= ened

f(x):—x2+5x+4

2

—x ,x .1
fx)=5+16*3
Bapuanr 2
1. Haiitu npomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKIIMU
y:%x3—%x2+6

2. HccnenoBaTh (yHKIHIO M TIOCTPOUTH €€ TpaduK.



f(x)=—x’+3x-2
f(x):x4—2x2—3
f(x):x3+3x+2

f(x)=3x"-x’

IIpakTnyeckas padora Ne7«BbluuciaeHne HeonpeaeJéHHbIX HHTErpaJjoB ¢

HCIIOJIBb30BaHHuE Taﬁ.]'ll/lllbl OCHOBHBIX HHTErpajioB»

Bapuanr 1
Haiigure HeonpeneneHHble HHTErpaabl METOJOM HEMOCPEACTBEHHOIO
VHTETPUPOBAHUSA
f 5005 x—3 x4~ |d
1. X
J‘ 3x8—x5+x4dx
1. X
o [16%3%~4]dx
1 1
f —+ > dx
3 oS X \/ 1-x
f dx
4. 1+16 X
Bapuanr 2

Haiipure HeomnpeneneHHple WHTErpajgbl METOJAOM  HENOCPEACTBEHHOIO
VHTETPUPOBAHUSA

6sin x+4x°—+

N f " dx
J' x9—3x77+2x6 dx
1. X
o, J172745]dx
1 1
3. f 1+x2+sin2x dx

fdx
4, 49X



IIpakTuueckas  padora Ne§  «BblumciieHHMe  HeompeaeJéHHbIX
HHTErpajioB 3aMEHOM NepeMEeHHOM, 110 YaCTAM»

Bapuanr 1
Haiinute HeonpeneneHHble UHTETPaibl METOIOM MOJCTAHOBKHU

L f(8x—4]3dx

f12x3+5
=20k
2. 3x'+5x—3

6
3 fo'eX dx

Haigure HEeonpeaeneHHblii MHTETpall METOAOM UHTETPUPOBAHUS 110 YACTSM:
f[x+5)cosxdx

Haiitn HCOIPCACIICHHBIC UHTCTPAJIBI MCTOAOM 3aMCHBI HepeMeHHOﬁ:
1. [sin[3x+1)dx

dx
2. f 5—-2x

Bapuanr 2
Haiitn HeonpeieeHHbIE HHTETPAJIBI METOIOM II0ICTAHOBKH

L f(7x+5)4dx

2
18x°—3
Jers
2. 6x —3x+8
8
3 fx7-ex dx
Haittn HeonpeneneHHbld MHTETpajg METOJOM WHTETPUPOBAHUSA MO YaCTAM:
f[x—Z)sinxdx
Haiitn HEONpeneIEeHHBIE NHTETPAIbI METOIOM 3aMEHBI IEPEMEHHOM
X
cos =dx
1. Jcos3
2. f 4% dx

IIpakTuyeckass padora Ne9 «PemeHue mNpUKIAAHBIX 3aaa4 ¢
HCIMOJIb30BAHMEM HHTErPAJIbLHOI0 HCYHUCICHU S

Bapmuanr 1

2
[ 14x?+x-3] dx
1. BbIUMCIUTE ONIPEEICHHBIN UHTETpal: 0 .
2. BpluMcnuTh  ONpPEAENEHHBIA  WHTETPAl  METOAOM  IOACTAHOBKH:

3
f(2x—1)3dx
2



3. BwruucauTh, mnpenBapuUTENBHO CHAENaB PHUCYHOK, IUIOMAAs (GHUTypHI,

—_ 2 — — —
OTPAHWYEHHOU JIMHUAMU: Y=—X +4, y=0, x=-2, x=2
4. Haiitu 00BbeM Tena, MOJYYEHHOTO MPHU BpaIleHUU BOKPYT OCH abCIUCC
KPUBOJIMHEUHON Tparenuu, OTPaHUYECHHOU JIVMHUSMU:

y=ix, y=0, x=1, x=4
2
5. CKOpOCTbH JBHKEHMS TOUKU U3MEHSETCS 0 3aKoHy V=3t +2t+1  (m/c).
Haiitn myTs S, poiineHHspIi Toukoi 3a 10 ¢ oT Hayana ABUKEHUS.

Bapuanr 2

2 x2—x+4)dx

O W

. BBIUMCIUTH OINpEeIeICHHBIN UHTErPA: .
. BplUMCIWUTH  ONpENENICHHbIA  HMHTErpall  METOAOM  IIOJICTAHOBKM:

N —

1
f(3x+1)4dx
0

3. Bbluuciautb, NpenBapUTEIbHO CJENAaB PUCYHOK, IUIOWAAL (DUrypsl,

i =—x'+1, y=0, x=-1, x=1

OrpaHUYCHHOW JuHMsIMHM: Y=—X *1, Y=U, X==—1, X=
4. Haiitu 00beM Tena, MOJyYEeHHOTO MPHU BpalIEeHUHU BOKPYT OCH aOCIUCC
KPHUBOJIMHEVHOU Tpalenuu, OTpaHNYEHHOU JIMHUSAMU:

y=ix, y=0, x=0, x=1
2
5. CKOpOCTh JBMIKEHHS TOYKM M3MEHSAETCS 10 3aKoHy V=9 -8t (m/c).
Haiitu nyts S, npoiiieHHBII TOUKOM 32 YETBEPTYIO CEKYH/LY.

IIpakTuuyeckas padora Nel0 «Pemenue 1udppepeHIMATBHBIX YPABHEHUH
NEePBOro MOpPsAAKa»

BapuanTt 1
SIBJIAOTCS JIM JaHHBIE (YHKIMU PEIICHUSIMH JAHHBIX AUP(EPEHIMATBHBIX YPAaBHEHHUI
y=ce +ce’, y +4y —5y=0
| y=cettexe’, y +2y+y=0
I

. T 7

3.0 y=e+2, y=dy

Pemmts cnenyronue nuddepeHianbabie ypaBHEHHS IEPBOTO MOPsIIKa

= 1 +x*
COSZX
2. y=-6y
- x—1
y=7"



Bapuanr 2
SBastoTcs M AaHHBbIE (PYHKIMU PEUISHUSIMUA NaHHBIX AU depeHnaIbHbIX
YPaBHEHUMU

_ —-2x —2x

, y44y44y:0
5, y=ceHce’, y -y —6y=0
3 y=e*=5, y=3y+15

3 2
Yy==-, Y=7J
4. X .
Pemute cnenyromue auddepeHunanbible ypaBHEHHS MIEPBOTO U BTOPOTO
NopsiAKa

y= L 2—x7
1 1—x
2. y=8y
y'—Z_X
3 o
__ Yy
4 1+x°
y+8y—3=0

IIpakTuyeckas padora Nel( «Pemenue nuddepeHunaabHbIX
YPABHEHUU MOPHAAKA»
Bapuanr 1

Pemuts cnenyromue auddepeHimaibHbie ypaBHEHUS BTOPOTO MOPSIIKa

y =7y +10y=0
y44y44y:0
'~ 2y=0)

U e
et
4
g

Bapuanr 2
Pemnts cnenyromue nuddepeHinanbuble ypaBHEHUS BTOPOTO MOPSIKA

1. y +8y+16y=0



2.  y-y-12y=0
3. V=27 +10y =0
4. Y-dy=10

5

¥4 2y By = x*

IIpakTuueckas padora Nell «PemennenoeccHOHATbHBIX32/1a4 C
HCNO0JIb30BaHUEeM TU(PPepeHuInATbHBIX YPABHECHU )

Bapuanr 1
Teno maccoit ™ magaeT moj AeHCTBHEM CHIIBI TSXKECTH 9" rne 9 ~

E. = —kv
YCKOpEHHEe CBOOOIHOTO MaJICHUs U CUJIbI COTPOTUBIICHUS ¥

IPOIIOPIHOHATBHOM CKOpocTH ¥ Tae ¥ ~ kod(hdHUIMEHT conpoTHBICHYSL.

HaiiTy 3aBHCHMOCT CKOPOCTH JBMKEHHS Tea OT BPEMEHH =

CKOpOCTH TeJla, BLIXOIANIETO M3 COCTOSHHMS ITOKOSI, paBHa 51° M/C 110
UCTEUEeHUU ¢ ceKyHa. OnpeaennuTh NyTh, KOTOPBIMA MPOUJIET TEJIO 3a 3 C.

Bapuanr 2

MarepuanbHasi TOUKa ABUKETCS TaK, YTO CKOPOCTh €€ JIBXKCHUS
IIPONIOPLUMOHAJIBHA ITPOMACHHOMY NIyTH. B HayapHbI MOMEHT TOUYKa
HaxoJWJIach OT Hayaja OTCYeTa Ha paccTossHUU | M, a uepes 2¢ - Ha
paccTosiHuM e M. HaillTu 3aKOH IBMKEHUSI MAaTEPUAIIBHOM TOUKHU.

CKOpOCTh OXJIQXKICHUS Tejla B BO3AyXE MPONOPLUHUOHAIIbHA Pa3HOCTH MEXKITY
TEMIIEPATYPOH TENA U TEMIIEPATypoOr Bo3Ayxa. TeMneparypa Bo31yxa paBHa
20°C. U3BecTHO, uTO B TeueHure 20 MUHYT TeIo oxnaxaaercs ot 100 xo
60°C. OnpenennuTh 3aKOH M3MEHEHHS TeMIepaTypsl & Tena B 3aBHCHMOCTH

OT BpEMEHHU t.

IIpakTtuueckas padora Nel2 «JIuHeilHbIe OePalMU HAI BEKTOPAMM»
Bapmuanr 1

Jlamst ektoper (9-21) b(4;3,0] (na Ne 1-5).

1. Haittu db

2. Haiitm (EAEJ



. 2
Haimu a .

Haititu ‘b‘ .

Haiitn KoOpaMHATEI BekTopoB C=d+b | d=a—b | f=-3a
[TocTpouths TOUYKH, 3aJlaHHBIC MOJAPHBIMU KOOpauHatamu: A (2; n/2), B
3; /4),
C (3; 3m/4).

7. JlaHbl TOUKM B MOJSIpHOUN cucteme koopauHat A (2; m/4), B (4; w/2).
Haiiti ux npsAMoyroiabHble KOOPIAUHATHI.

AR S

papnaHTZ
Tlamst ektoper (-3;21) b(3;0;4) (ng Ne 1-5).
1. Haiitn d-b .
2. Haittn 87Dl
3. Haiitn 5j :
4. Haiia D | )
5. Hautu xoopauHATBI BEKTOPOB ¢=d+b , d=d-b , f=-3a
6. B nmpsAMOyronpHON OEKapTOBOW CHCTEME KOOPAMHAT MOCTPOUTHh TOUKH A

(0; 0),
C (-3;4), D (-2; 2) E (10; -3). OnpenenuTs pacCTOSIHUE MEXKAY TOUKAMHU
CuD,AunD,DnkE.

7. TlocTpouTh TOUKH, 3aJaHHBIE MOJSPHBIMU KoopauHatamu: A (4; 0), B (2;
31/2),
C (3; m).

8. Jlanbl Touku B mpsiMmoyroyibHoOM cucteme koopaunat 4 (0; 5), B (-3; 0),C (

V3 ; 1). Haiiti ux noJyiipHble KOOPAUHATBHI.

IIpakTnyeckas padora Nel3 «Haxo:kaeHune pacCTOSHUS MEXKIAY ABYMS
ToukaMu. Pelienue TpeyrojibHUKOB»
Bapuant 1

1. B npssMOyronpHON NEKapTOBOW CHCTEME KOOPAMHAT MOCTPOUTHh TOUKH A
(0; 0),B (3; -4), C (-3; 4). Onpenenuth pacCTOSTHUE MEXKIYy TOUuKaMu A U
B,BuC,AnC.

2. Haiitu paccrosinue mexay Toukamu A(-1, 3) u B(6,2).

3. Jloka3zatb, 4TO TpeyroiabHuk ¢ BepmmHamu A(3; -1; 2), B(0; -2; 2), C(-3;
2; 1) paBHOOEIPEHHBIM.

4. Hanwl BepmmHbl A(2; -1; 4). B(3; 2; -6), C(-5; 0; 2) TpeyroyibHUKA.
BbluucauTh JIMHY €ro MeIuaHbl, TPOBEICHHON 13 BEPIIUHBI A.

5. Janbl BepmuHbl TpeyroibHuka A(l; 1; -1), B(2; -1; 3), C(-4; 7; 9).
Beruucnuth 1iMHy OMCCEKTPUCH €r0 BHYTPEHHETO yIJia Mpu BepiurHe B



Bapuanr 2
1. Haiitu paccrosaue mexay Toukamu A(-1, 3, 3) u B(6, 2, -2).

2. B npsiMOyroibHO#N JEKapTOBOW CUCTEME KOOPAMHAT MOCTPOUTH TOUKU A
(0; 0),
C (-3;4), D (-2; 2) E (10; -3). Onpenenuts paccTostHue Mex 1y Toukamu C
ubD,AunD,DunE.

3. JlokasaTh, 94TO TpeyroJbHUK ¢ BepmuHaMmu A (3; -1; 6), Aax(-1; 7; -2), As(1; -
3; 2) npsAIMOYTOJIbHBIH.

4. Hanmwr Bepmuabl M;(3; 2; -5), Ma(1; -4; 3), M;(-3; 0; 1) TpeyroipHuKa.
Haiitu cepennnsl ero CTOpoH.

5. Hanbl BepmuHbl TpeyroiapHuka A(l; -1; -3), B(2; 1; -2), C(-5; 2; -6).
Boruncnuth JyiMHy OMCCEKTPHUCHI €r0 BHYTPEHHETO YIUIa P BEpIIUHE A.

IIpakTnueckas padora Nel4 «Pemrenue 3a1a4 Ha BbIYKMCJIEeHHE BEPOSITHOCTEH

1. U3 xop3uHbl, B KOTOPOIl HaxoasTcst 4 OenbIX U 7 YEpHBIX IIapa, BEBIHUMAIOT
oauH wap. HaiiTu BEpOSITHOCTH TOTO, YTO LIAP OKAXKETCSI YEPHBIM.

2. OrnpenenauTb BEPOSITHOCTh MOSBIEHUS «repOay mpu OpOCaHUU MOHETHI.

3. B kop3une 20 mapoB: 5 cuHuX, 4 KpacHbIX, OCTaJbHbIEC YepHbIE. BpiOuparoT
Haygauy oauH Mmap. OrmnpenenuTb, C KaKOH BEpOATHOCTbIO OH Oyjer
LBETHBIM.

4. CoOblTue A COCTOUT B TOM, 4YTO CTAaHOK B TEUYEHUE Yaca NOTpedyer
BHUMaHHs paboyero. BepositHocTh 3TOro coObiTus coctaiser 0,7.
OnpenenuTp, C KaKOW BEPOSTHOCTHIO CTAHOK HE MOTPEOYeT BHUMAaHUS.

5. B ognoii kop3une HaxonaTca 4 OenblXx U 8§ YepHBIX IIApOB, B IPyroil — 3
Ooenbix ¥ 9 uyepHblx. M3 KaxI0il KOp3uHBI BBIHYJIM MO mapy. Haiitu
BEPOSITHOCTh TOTO, UTO 00a IIapa OKaxyTcsi OETbIMHU.

6. bpocator nBe MoOHeThl. OmnpenenuTh, C KaKOl BEPOATHOCTBIO MOSBUTCSA
«rep6» Ha 00enx MOHETaXx.

7. B norepee 100 6uneroB. PaswirpsiBaercst oaun Beurpseim B 200 pyoOeit u
NBalaTh BbIUrpbied no 50 pyouneid. Ilycte X — BenuunHa BO3MOKHOTO
BBIMIPBIIIA ISl 4YejoBeKa, uMeromero oauH Owmier. CocTaBUTh 3aKOH
pacrpeneneHus dTON CIIy4alHOW BETUYUHBI X.

8. CmyualiHas BennurHa X 3aJjaHa 3aKOHOM PaCIpPEICIICHUS:

1 4 6

0,1 0,6 0,3
Haiitn ee MmaTeMaTnueckoe 0KUIaHUE.

9. CornacHO CTaTUCTHUKE, BEPOSTHOCTH TOIrO, 4YTO JBAJALATHUISITHICTHUN
YeJloBEeK MpoKuBeT eme roxa, paBHo 0,992. Kommanusi mnpeniaraet
3acTpaxoBarh ku3Hb Ha roa Ha 1000 y.e. ¢ ymmaroi 10 y.e. B3HOCa.
Onpenennuth, Kakyr MPUObUIb OXHUAA€T KOMIIAHHSA OT CTPAXOBKU OIHOTO
JBaUATUIISATUIETHETO YEJIOBEKA.




10.Cnyuaitnas BennurHa X 3aJjaHa 3aKOHOM pacipeaesIeHusI:

1

5

8

0,1

0,2

0,7

Haitu nucrniepcuto u cpenHee KBaApaTUYHOE OTKIOHEHUE DTOW CIy4anHOU
BEJIMYMHBI X.

11.Cnyyaiinbie BenuuuHbl X W Y 3amaHbl 3aKOHOM pacnpezaeneHus. Haiitu

MAaTCMAaTHYCCKOC OXHUIAHHC I3THX CﬂyqaﬁHBIX BCIIMYUH W OIIPCACINUTL II0

TabnuilaM, Kakas W3 JaHHBIX BeJWYWMH Oosee paccesHa. [lomcuurars
mucnepcun D(X)u D(Y). Yo6enutscs, uto D(X)>D(Y).

2 20 28 50
X 1 1 L 1
4 4 4 4
23 25 26
Y L 1 1
4 4 2

IIpakTnueckas padora Nel5 «PemeHne npukJIagHbIX 33124 €
HCMO0JIb30BaAHNMEM KOMOMHATOPUKHN»
Bapuant 1

CKoJIBKO JBYX3HAUHBIX YHCEJ MOXKHO cOCTaBUTh U3 udp 1,3,5,8,9 Tak,
4yTOOBI B KQXOM YHCJI€ HE ObLIO OJMHAKOBBIX LIU(P?

N3 6 oTkpbITOK Ha0 BEIOpaTh 3. CKOJBKUMHU CIIOCOOAMU 3TO MOKHO?
[IpeanpusTre MOXET NpeOCTaBUTh PabOTY MO OJIHOM CHeIUaNbHOCTU 4
KEHIIMHAMHU, 110 JPYTroi - 6 My KYMHAM, 110 TPETheH - 3 pabOTHUKAM
HE3aBUCUMO OT ToJ1a. CKOJIBKUMU CIIOCO0aMU MOKHO 3aIOJTHUTh BAKAHTHBIE
MECTa, €ClIi UMEIOTCA 14 mpeTeHAEHTOB: 6 KEHIIUH U § MY>KUHUH?

N3 10 xanauaaToB HY»KHO BRIOpaTh 3 YeIoBeKa Ha KOH(GEPEHITHIO.
CKOJBKUMU PA3IUYHBIMU CIOCOOAMH 3TO MOXKHO ClIeaTh?

Bapuanr 2

CkobKUMU CITIOCOOAMU MOTYT Pa3MECTUTHCS 5 YEIOBEK BOKPYT KPYIJIOrO
crona?

CKoNBbKUMH CITOCOOaMHU MOYKHO COCTABUTH (pJ1ar, COCTOSIIINI U3 Tpex
TOPU30HTAJIBHBIX MOJIOC PA3JTUYHBIX I[BETOB, €CJIM UMEETCSI MaTepHral CEMU
Pa3IUYHBIX I[BETOB?

['pynmy u3 20 CTyIEHTOB HYKHO Pa3feUuTh Ha 3 OpUTaabl, IPUYEM B
NEPBYIO OpUTraay JOJKHBI BXOAUTH 3 YEIOBEKA, BO BTOPYIO — 5 U B TPETHIO
— 12. CkobKHMH cIOCOOaMH 3TO MOYKHO C/CNATh.

Jlns ydactusi B KOMaHzAe TpeHep oToupaeT 5 ManbuukoB U3 10. CkonbKuMu
crocodamMu OH MOXKET chOpPMUPOBATh KOMaHAY, €CIU 2 ONpeIeTICHHBIX
MaJIBUMKA JIOJIKHBI BOUTH B KOMaH 1y ?



IIpakTuuyeckas padora Nel6 «Pemenue npogeccMoHAIBHBIX 32124 HA

BbIYUCJICHHC BGpOHTHOCTeﬁ C HCNOJIb30BAHNEM 3JIEMEHTOB MATEMATHYECKOM

CTATHCTHKHN»
Bapuant 1
1. Cayudaiinas BennunHa X 3aJjaHa 3aKOHOM paclpeiesIeHus:
Xi 2 3 10
Pi 0,1 0,4 0,5

Haiitu MaTemMatudeckoe OXKHJAaHWE U CPEJIHEE KBaJpaTUUECKOe OTKIOHEHUE O(X).
ITocTpouTh MHOTOYTOJIBHUK pacipe/ieICHHUS.

Xi 0,1 2 10 20
pi 0,4 0,2 0,15 0,25
2. Hawtm pgucnepcuro CilyyalHOM BenWYMHBI X, 3Has 3aKOH €€
pacnpeneneHus. [IocTpouTs MHOTOYTOJIBHUK PACIIPEAEICHUS.
3. JluckperHas cityyaliHas BEJIMYMHA XUMEET 3aKOH PacIpeIelICHUS.
Xi 0,2 0,4 0,6 0,8 1
pi 0,1 0,2 0,4 P, 0,1

Yemy paBHa BEpOSITHOCTh Py X

pacnpeaenenus. Halltu maremaTrdeckoe 0XKUIaHUE U TUCTIIEPCUIO.

Bapuanr 2

0,8)? TlocTpouTh MHOTOYTOJBLHHUK

Xi

3

5

2

pi

0,1

0,6

0,3

1. HaliTn MaTeMaTH4ecKoe OKHIAHUE U JUCIIEPCHUIO CIYyYalHOW BEIUYUHBI X,
3Has 3aKOH €€ PacIpeICIICHUs.

2. Hailtu nucnepcuro ciiydailHOM BeIMYMHBI X, KOTOpas 3aJaHa 3aKOHOM

pacupeacseHus.
Xi 2 3 5
pi 0,1 0,6 0,3
3. JluckpeTHas ciy4daiiHas BeJIMYMHA XUMEET 3aKOH paclpeeIeHusl.
Xi 3 4 5 6 7
pi P 0,15 P 0,25 0,35

Haittu BepositHocTh P;(x = 3) u P3(x = 5), eciiu U3BeCTHO, 4To P3B 4 paza
oonpmie  P;.  IlocTpouTh  MHOTOYrojibHUK  pacnpeneneHus.  Haiitu
MaTeMaTH4YECKOE 0KUAAHUE U JUCIIEPCHIO.



MaTreMaTH4YeCKHH JTUKTAHT

MJI 1

Cdopmymuposats npaBmia qudpepeHnnpoBaHus U 3aMMcaTh TPOU3BOIHBIC
OCHOBHBIX JIEMEHTAPHBIX (VYHKITHIA:

(x)=

B ywactHOCTH, X =

>
N
I

— . —
<
w
~—
1

B vactHOCTH, (ex)’:
(log,x ) =

B gactHOCTH, (Inx)=

(sinx)=

(cosx) =

3anucarh TaOJUYHBIC HHTETPAJIBL:

1°. JIOdX:

2 fx“dx:

B uvactHOCTH, f dx

(tge{] =
(ctgx{) =i
(arcsinx) =
(arccosx ) =
(arcige{ | =t

(arcetgx {) =i

IIPABUJIA JIHDODPEPEHIIUPOBAHUA

(utv)=
(u—v)':
(uv{)':’o

(euf)=i

1 ,

)%

B ygactHOCTH,

ITPOU3BOIHAA CIIO)KHOH
OVHKLUU

f(o(x))=

MJI 2



@

3° X
40 J a'dx=
X —_
B uacTtHOCTH, f e =
50 f CoS XdX =
60 J‘ Sin XdX:
dx _
70 cos’x
f dx _
g°. sin’x
J" dx _
9°, Va*—x*
,[ dx
B gactHOCTH, V1-x°
J‘ dx _
10°. a’+ X
dx _
B wactHocTH, © 1+X
M/ 3
1. ChopmyaupoBath obmme IOJIOKEHHSI pu COCTaBJICHUH

b depeHnaabHOT0 YPaBHEHHMSI 110 YCIIOBUIO 3a]a4H.

3anucarh guddepeHnnanbHoe ypaBHEHHE TOKa3aTeIbHOTO pocTa U
[IOKa3aTEeJIbHOTO YObIBaHUS M TONYy4uTh ero pemenue. llpuBectu
pPUMEPHI TPUKJIAIHBIX 3a/1a4, PEIIaeMbIX C €T0 TIOMOIIIBIO.
CdopmynupoBaTh 3a1a4y O paJlOaKTUBHOM paclaje, 3amucarh il Hee
mubdepeHurnanbHOe ypaBHEHNUE.

ChopmynupoBath 3ajady O TapMOHUYECKMX KOJeOaHUAX, 3amucaTh
muddepeHnranbHOe ypaBHEHUE TApMOHUYECKUX KOJIEOaHHM.
ChopmynupoBarh 3amady O TMaJeHUM Tel B aTMochepHOU cpere,
3amucath s Hee nuddepeHnmanbHoe ypaBHeHHE.

TecTnl

T1

1. BpiOepute npaBuIbHOE YTBEPKICHUE:
a) mpenaes NOCTOSHHOW BEJTMYMHBI PABEH 00;
b) NOCTOSHHBII MHOKUTEIb HENb3s BBIHOCUTH 3a 3HAK IPEIena;
C) MOCTOSIHHBI MHOXHUTEIb MOYKHO BBIHOCUTD 3a 3HAK MPEAEIa;
d) npenien mOCTOSTHHOM BEJIMYMHBI PaBEH HYIIIO.

2. JlelicTBHe HaxX0XJI€HUS MPOU3BOJHON PYHKIIMU HA3bIBAETCS



a) mudepeHnmpoBanme;
b) noteHmMpoBaHue;
C) Jorapu(MUPOBAHUE;
d) uHTErpHpOBaHUE.
3. IlpomsBogHast OT MOCTOSTHHOW BEJTMYMHBI paBHA

a) 1
b) 0;
C) 3HAYEHUIO TIOCTOSIHHOM;
d) co.
. . . 1
4. Jlns xaxkoil pyHKITMYU HaliIeHa TPOU3BOHAS Y = 1
_x+1,
a) ¥ x—1’
b) y=In(x—1J;
_3x+1,
©) Y=,
2+/x
5. Ykaxwute GopMyIy A HAXO0KICHUS TPOU3BOIHON SKCTIOHCHTHI
a) xn’:n-xn_l,nER
b) (a*/=a*Ina, a>0,a#1;
c) le=e’;
1
1 = #
d) (log,x| ——, a>0,a%1

6. Ykaxwure BepHyIo popmyiy:
a) (u-vf=u-v-v-u;
b) (u-v/=u-v+v- u;
) (u-vf=u-v-v-u;
d) (u-vf=u-v-;
7. YeMy paBHO 3HaYCHHE MTPOU3BOIHON QDYHKIHMH y=>5x’+7B TOUKE X=2
a) 30;
b) 60;
c) 67;
d) Jlpyroii oTBeT
X 3
8. Haiigure nponsBomnyio ¢pyskumn Y=2€ +0,3x
a) y':2€x+0,1X3 ,
b) y=2e"+09x"
c) y=2x""1+0,9x°
d) y=2xe" '+3x

4, .
9. IlpowsBomuast pyukuuun Y=X +SINX  papHa...



a) y':x3+cos X
b) y':4 X +C0S X
‘1.3
¢) y=4x-cosx
d) y'=x3—cosx
432
10. JInst kakoit pyHKIMM HaliieHa mpou3BoaHas Y =4x =X
a) Jy=12 X*=2x ;

_X _X .

b) y 1 3’
c) y=4x'=x’;
3

4 X
=x"-=,
R

T2

. Beibepute npaBuiIbHOE YTBEPKACHUE:
a) mpeJiesl MOCTOSTHHOM BEJIMYMHBI PaBEH o0
b) MOCTOSTHHBIN MHOXHUTEb HEJIb351 BHIHOCUTH 3a 3HAK IPeIeia;
C) MOCTOSIHHBIM MHOKHUTEJIb MOKHO BBIHOCUTD 32 3HAK Ipesiera;
d) mpezen mocTosIHHOM BEJIMYUHBI PABEH HYIIIO.
Ecnu 3Hauenus npenena GyHKIUU U caMoi PYHKIIUU B JAaHHOM TOYKE
paBHBI, TO (YHKIIMS B 3TOM TOYKE HA3BIBACTCS
a) Bo3pacrarouiei
0) pa3pbIBHOU
B) HEMPEPHIBHOMN
I') MOHOTOHHOM

. 2
lim(3x“+x+5
. Beruucoaure ; x-1

a) &;
b)12;
c)-1;
d) He cymectByer.
X°+2x+1

lim >
Breranciurs: x»>1  x"—1
a) 0
b) 4
c) o

d) He cymiecTByeT
. Ipenen npousseneHus GpyHKIUN paBed. . .
a) 0ECKOHEYHO MaJIOi BEJIMUUHE
b) 6eckoHEeUHO OOMBIION BETUUMHE
C) 5TO cHUTyaIs HEOPEAEIEHHOCTH
d) cymme npenenoB stux GpyHKIUI
€) NpOM3BEAEHHIO NPEIEIIOB ATUX DYHKIMI



6. Ecau B HEKOTOPOI TOUKE CYIIECTBYOT KOHEUHEIE OJHOCTOPOHHUE MTPEAEbI
(GyHKIMHK cJIeBa U CIpaBa, HE PaBHEIE APYT APYTY, TO...
a) (QYHKIMs HEPEPHIBHA B OTOM TOUKE;
b) sT0 TOUKa paspriBa MEPBOro poa;
C) GyHKUUs He OonpeeeHa B 3TOM TOUKE;
d) oT0 TOYKa yCTpaHHMOIO pa3phiBa;

e) 3TO TOYKa pa3pbiBa BTOPOTO poja.
T3

1. Omnepanuo HaXO0XKJIeHUS IEPBOOOPA3HON M1 PYyHKIIMK HA3bIBAIOT:
a) nuddepeHIpoBaHue;
b) moTeHuMpOBaHUE;
¢) Jorapu(MHpPOBAHUE;
d) unTerpupoBanue.
2. Haiigure nepBooOpasnyro 1 QyHKIMH f(X) = X — sinx
3
X
a) F(x)= 3 -cosx+C;
b) F(x)=2x—-cosx + C;
X
¢c) Fx)= 3 +cosx+C;
X
d) Fx)= 3 +sinx+C.
3. Haiimure mepBooGpasuyio gyHkimn | (x)=x , TpauK KOTOPOA MPOXOTUT
yepe3 Touky A(2;0).
2

X2
a) 2 ;
2
b) 2 ;
XZ
—+2
o 2
d) x*=2

4. Jlns dyHKIMM f(X)BBIpOXKEHUE Flx+C 9TO €CTh:
a)  ompeAcNICHHBIA HHTETPAT;
b)  MHOXECTBO MepBOOOPA3HBIX;
C) MHOKECTBO MPOU3BOIHBIX;
d)  moxwIHTETpaNbHAS PYHKITHA.

5. B wunTerpane ff[x]dx , flx] . 3TO:
a)  IMEepEeMEHHasl HHTETPUPOBAHMSI;
b)  moabIHTErpaibHOE BHIPAXKECHUE;
c)  mepBooOpasHas GyHKIUY;
d)  moxpIHTErpasibHAsE PYHKIUA.



Ide

6. Haiitu HeonpenenéHHbIM HHTErpAIT

a) 2+C
b) 2x+C
XiC
c) 2
d) 2x°+C
7. HaunTtu Heonpenen€HHbld HHTErpall f Ssinx dx
a) -5cosx+C
1
b) 5 cosx+C
c) Ssinx+C
d) Scosx+C
3x
8. Haiitu HeonpenenEHHbI HHTErpall f e dx
1
a) 3 &+C
b) 3¢+ C
c) e +C
1
d) 3 o

9. ®opmyna Hetotona- JleiiOHuMIIa JU1sl BBIYMCICHUS ONPEIeIEHHOTO MHTETpalia
3aIMCBIBACTCS TaK:

| flx] dx=f[b|~fla

a)

b

| flx| dx=F|b|~Fld]
b

b

ff(x)dx:F(a)—F[b)
C) a

b

[ flx| dx=FIb)
d

LI
I-.'-. v

10. Beruucnure uHTETpa



11.BpraucnuTh onpenenéHHbld HHTETpa
a) 0
b) e,
o L
d) 2.
T4

1. CnydaiiHoe coOOBITHE, 3TO TaKOE COOBITHE
a) MIPUYMHBI KOTOPOTO HEU3BECTHBHI;
b) eciit ycinoBHsl B KOTOPBIX OHO MIPOUCXOAMT, PA3IUUHbL;
C) 3aKOHOMEPHOCTH KOTOPOT'O HE MOJAAI0TCS HAOIIOICHHUIO;
d) KoTopoe MpH COBOKYMHOCTH OJHUX U TEX K€ YCIOBUH MOXKET MPOU30UTH, a

MOXXET HC HpOHSOﬁTH.
2. Eciu n —4ucio Beex QJICMCHTAPHBIX UCXOJ0B HCKOTOPOTO CO6LITI/I$IA,
m- 91ucCJIo 6JIaFOHpI/IHTCTBYIOIHI/IX CcOOBITHIO A HCXO0O0B, TO BEPOATHOCTBIO

COOBITHS A HA3BIBAIOT ...
m m

a) otHomieHne " wu3anuceiBator P(A)= 1

b) cymmy m + n, m3anuceiBator P(A)= m + n

C) pasHOCTb m - n, u3anuceiBator P(A)= m + n
d) npousBenieHure m- n, u3anucbiBaloT P(A)=m - n

3. bpocunu wurpanpHyio KocTb. KakoBa BEpOSTHOCTb, UTO BBINMAJET YETHOE
quciio oukoB? OTtBeT:

a.
b.

b)

U1 W WwWiro N

c) 6
4. Ha kaproukax Beinmucanbl uncia ot 1 10 10 (Ha ogHOM KapTOUKe — OJTHO
yucino). Kaprouku nmojoxxunu Ha cToll U nepeMenanu. KakoBa BeposiTHOCTh
TOTO, YTO Ha BRIOpAHHOW HAyTaJ] KapTOYKEe OKaKETCS YHCIIo 37?
3
a) 10
b) 0,1



(@)
N
L | —

d) 0.4
[TepeueHb caMOCTOATEIBHBIX PA0OT
Howmep Hazpanue BCP KonnuecTBo yacos
TEMBI
1.1. BrinonHeHne MHAMBUAYAJIBHBIX 3aJaHUN 2

o TeMe: Briuncnenue onpenenurens 3 —
ro Mopsjika C UCIOJIb30BaHUEM CBOICTB
onpeieIuTeNe

1.2. BreinonHeHre MHAMBUYAIBHBIX 3aJ1aHAN 2
no Tteme:Pemenue cucrem ypaBHEHUU
Pa3IMYHBIMUA METOJAMHU

2.1. BrimonHenne pacueTHOM  palbOTHI 1O 2
teme: «llorpemHocTh TPUOIMIKECHHBIX
BBIUMCJICHUI

2.2 BrinonHenne MHAMBHUIYAIBHBIX 3aJaHUN 2
10 teme:Pa3nuunsie BapUaHTHI

WCIIOJIb30BAHUSI TEPBOTO M BTOPOTO
3aMedYaTebHbIX MPEACIIOB ISl PeIICHUS
npodeCCUOHANIbHBIX 3a]1a4

2.3. BrinosHeHne MHAMBUIYATbHBIX 331aHUN 4
no TemaM:«BblunciieHne NPOU3BOIHBIX
cnoxHbeIX (ynkuuit: «MccnenoBanue u
MOCTpoeHue rpaduKoB HYyHKIIMID)

2.4. BrinonHeHne MHAMBUAYAIBHBIX 3aJaHUN 4
o TEME: «Bpruncnenue
HEOIPEICIICHHBIX UHTETPAJIOB.
BelnosniHeHre  pacyeTHOM paboThl 1O
teme: «Pacuer mromaneii u 00BEMOB
JIETAJIIEM CTPOUTEIbHBIX KOHCTPYKLIUI.

2.5. BreimonHeHne HHAMBUYAIBHOTO 3a1aHUS 5
o teme «lIpumMeHeHne OOBIKHOBEHHBIX
muddepeHManbHbIX  YpaBHEHUNH IS
poheCCHOHAIILHBIX PACUYCTOBY.

3.1. Breimontaerne  pacuéTtHeIx  paboT  Ha 3
Hax0XXJCHUE BBICOT  3JaHUS, OMNOP
CTOJIOOB.

BrinonHenne MHAMBUAYAIBHBIX 3aJaHUN
no teMe «lcrmonap30BaHWE HaXO0KICHHUS
3JIEMEHTOB TPEYTOJIbHUKA ISl PELICHUs
podeCCUOHANIBHBIX 3a/1a4 CBS3aHHBIX C
U3MEPECHUSIMHU




4.1.

BrltoIHEHNE MHAMBUYAJIBHOTO 3aJaHUs
1o TeEME «IIpumenenne
MaTEMaTHYECKOTO CHHTE3a M aHaIu3a
UIsl  pemieHus  1podecCHOHaTbHBIX
3a/1au».

4.2

[ToBTOpEHME OCHOBHBIX TOHATHI
KOMOWHATOPHUKH.

BremonHeHne pacyeTHod paboTHl O
temMe  «lIpuMeHeHne KOMOMHATOPHUKHU
LTSI pemieHuss  npodeccuoHaTbHBIX
3a/1auy.

4.3.

BrinonHenne HHAMBUIYAIBHOTO 3a1aHUA
nmo teMe «lIpumenenue rpadoB s
pelieHus Npo(ecCHOHAIBHBIX 3a/1aW»

5.1.

Boinonnenne pacueTHOM pabOTBHl 1O
TeMe: «Pelienne 3agay Ha BBIYMCIIEHUE
KOJIMYECTBA BAPUAHTOB COOBITUI.
BrlnonHenue pacyeTHoi paboThI O TeMe
«Pemenne npodeccuoHaNbHBIX 3a/1ay Ha
BBIUMCIICHUE BEPOSTHOCTEN CIIyYalHBIX
COOBITHI C WCIIOJNIH30BAaHUEM 3JIEMEHTOB
MaTeMaTUYECKOU CTATUCTUKI.
PedeparuBnas pabora Ha Temy «Poib u
MECTO MaTeMaTUKH B cepe
podeCCHOHAIBHOMN AEATEIIHHOCTHY

2.2 3a0anus 011 npomexcymouHoi ammecmayuu

JAudpepeHupoBaHHbIH 3a4eT:

HToroBasi KOHTpOJIbHAsS paboTa:
Ilpumepnvle 3a0anuna KOHmMpPOILHOU padombl

5x
lim|1+—
1. Boruuciouts npegen 2« X
2. BbUMCIUTH NPEEIb:
5x*—x>+1 _ X+2x X4
_ lim lim
a) = 2X'4X 5 g) xw X=4 ) wX +2X
limsin17x
3. Bblumcnuth npegen  x20SiN5X
limsin5x
4. BBIYMCIHTB TIpeaen 20 SX
lim3x2+x

2
5. BBIYMCINTH IIPEAen  x30 X —2X




. x*—10x+16
lim>——<2 2

6. Beraucnuts npegen x»8 X8
5x

X )= —
7. UccnenoBath (PyHKIHIO X—6  Ha HenmpepBIBHOCTH B TOUKE 0 6
5.2 3
8. HccnenoBarh PyHKIUIO flx)=3x"~x" g MOCTPOUTH €€ TpaduK.

9. BpluMCIUTH 3HAYCHHUE NPOU3BOIHON CIEAYIOIMX QYHKIUN B TOUKE 0~
a) f(x)=8x"~Inx . 6) f(x)=x*+5x
4 2,V
10.Haiitu npousBoaHyto GyHKImu Y :(X X X )
_11x-8

11.Ha¥itu mpon3BoiHy10 (QyHKIIMH © 2x+4
_ 208
12.Haiitu npou3BoAHy0 QyHKIIMKA V=€ '

13.Haiitu npon3Boanyto pyHkuuu Y =In|8x*-3x*+2)
4—x*+x"—2x

14.Haiitn HeonpeneneHHbIN HHTErPAIT X & .

15.HaiitTu HeompeneleHHBIM HWHTETpaJl METOJOM  3aMEHbl IEPEMEHHOU
fxz'e"3dx

16.HaiiTu HeompenesieHHbIM WHTErpaJl METOJOM 3aMEHbl IEPEMEHHOU
611 e

17.HaiiTu HeEompeneNeHHBIA WHTErpaJl METOAOM 3aMEHbl IEPEMEHHOU
jcos(Gx—l)dx

18.HaliTu HeompeneseHHBbId HWHTErpaJl METOAOM 3aMEHbl IEPEMEHHOU
fsinsx-cosxdx

3

f(5x+1)dx
19.BprarcnuTh onpeneneHHbld HHTETpan o

1

f(x—S)xdx
20.BprynciauTh OnpenesIeHHbIM HHTErpail o

y 2x°+x*

jalety,

0 X

21.BBIYMCINTD ONPENEIICHHBIA HHTETPA

.2

22.CKOpOCTh JIBMIKEHHMS TOUKHM W3MEHSETCS [0 3aKoHy V=ot +4t+2  (m/c).
Haiitu nyTh s, IpONICHHBIN TOUKOM 3a 4 C OT Hayasla JABUKCHUS.

23.BpryuciauTh  00BEM  TeNa, TIOJYYEeHHOTrO OT BpalleHHs  (QUrypsl,

— 2 — — —
orpanmaennoil mamamu Y=X | Y=0 | x=1 = x=3  gokpyr ocu Ox.

— 2 —
24 .BpIYUCIUTh IUIOMIAAb (UTYphI, OTpaHHMYEHHOW IuHMsIMU V=X | Y =0 |
x=1 = x=2

25.Pemts muddepennpansoe ypasaenue Y —9y +20y=0
2
26.Pemmts 3anay Komm: Y =6X +4x | y(1)=9



27.Pemnth nudpepeHranbHOe ypaBHEHHE y=11x

28.B oxHoli Kop3uHe HaxonATcs 5 Oenbix W 10 yepHbIX mapoB, B Ipyroit — 4
Ooenbix U 11 wyepnbix. M3 kaxxaoil Kop3uHBI BbIHYJIM 1O Iapy. Haittu
BEPOSITHOCTh TOTO, UTO 00a IIapa OKaXyTCsl YEPHBIMH.

29.B notepee 1000 6uneroB. PasbirpeiBaercs oauH BeMrpsil B 200 pyouiei u
necath BeUTphimied mo 100 pyOGnei. Ilycte X — BenmnunHa BO3MOXKHOTO
BBIMIPBIIIA JUISL 4e€loBeKa, uMerouero oauH Owier. CocTaBUTh 3aKOH
pacnpeneneHus 3TOU CIIy4aHON BEJIMYUHBI X.

30.Cnyuaiinas BennynHa X 3aJlaHa 3aKOHOM paclpeaeICHuUs:

4 6 7

0,4 0,5 0,1

Hantn maremarnueckoe OXUIaHUE, AUCIEPCUIO, CPEAHEE KBAAPATUYHOE

OTKJIOHEHUE 3TOM CIIy4YaHOW BEJINYUHBI X.

Jlureparypa

OcHosnas ntumepamypa:

1. Iexmeuxuit NU.JI. Matemaruka [Tekct] : yae06.mocodue 1ist CTy .
VYupexxnenuit cpen. npod. oopazoanus /M. /1. [lexneuxuit. - 13-e uza., crep. — M.:
N3paTenbckuil neHTp «Akagemus», 2018 . - 320c.

Jlononnumenvras numepamypa

1. I'puropreB B.I1. MaremaTuka: ydeOHUK IS CTY. YUpexaeHui cpea.npod.
obpazoBanust / B.II. I'puropeeB, T.H. CabypoBa. — 2-e¢ wusm., crep. — M:
Nznarenbckuii neHTp «Akaaemusi», 2018. — 368 c.

2. Metoauyeckue PEeKOMEHJAIMU IO BBIMOJHEHHUIO MPAaKTUUECKUX paldoT Mo
yueOHON mucuuiuinHe "Maremaruka" mis cTyfeHToB crnenuanbHoctn 22.02.03
JluTeliHOE MPOU3BOJCTBO YEPHBIX W IBETHBIX METa/IOB (0a30Basi MOJITOTOBKA)
[Texct] / coct. Uepnora N.U. ;FOYpI'TK. - Yens6uuck : PO, 2018.- 108 c.

3. MeToauyeckue pPEKOMEHJAIMH IO BBITTOJIHEHUIO CaMOCTOSITENIbHBIX PadoT
no yueOHo# muctuiuimHe "Matemartuka" s cTyAeHToB cnenuanbHoct 22.02.03
JluTeitHoe MPOM3BOJCTBO HYEPHBIX M IBETHBIX MeETaIOB(0a30Bas IMOATOTOBKA)

[Tekct] /coct. Uepnora .. ;JOYpI'TK. - Uensabunck : PUO, 2018.- 51 ¢



Humepnem-pecypcot:

b=

www.ru.Wikipedia.org

www.ru.matformula.ru
www.reshebnik.ru
WWwWWw.exponenta.ru
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