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AKT COI'/TIACOBAHUS
HA KOMIUIEKT KOHTPOJILHO -OLIEHOYHBIX CPEJICTB
110 JTUCIUILIMHE «MaTeMaTHuKay JIsl ClieliaIbHOCTH
15.02.07. ABTomaTu3aIusi TEXHOJIOTHUECKUX MPOIIECCOB
U TIPOU3BOICTB (110 oTpaciiaiM) (0a3oBasi MOJTOTOBKA)
0a30BOi MMOATOTOBKH
pa3paboTaHHbIX npenojaBaTenemM KOxxHo-Ypanbckoro
FOCYAapCTBEHHOI'0 TEXHUYECKOTO KoJutemka Yepnosoun U. M.

Kommekt  koHTposbHO-onieHOUHBIX  cpeactB (KKOC) mno  ydeGHOiA
nucuuimae «Marematuka» 15.02.07 ABTromaTu3anusi TEXHOJIOTMYECKUX MPOLIECCOB
U TpOU3BOJCTB (10 oTpacisM) (6a3oBas MOJATOTOBKA) COCTABJICHBI B COOTBETCTBUHU
TpeOoBaHusaM DeaepanbHOro rocyJapcTBEHHOro oopaszoparenbHoro cranaapra CI10
u ¢ nporpammoit yueOHoi auciuriuHbl (Y][). KoMIUIEKT KOHTPOJIBHO-OIIEHOYHBIX
CpPEACTB MPEIHA3HAUEH JJIsi KOHTPOJS U OLECHKH YPOBHSI OCBOEHHUS Mporpammbl Y]]
MOATOTOBKHM CHEHUAIMCTOB CpeHeTo 3BeHa mno crnenuanbHoctu CIIO  15.02.07
ABTOMAaTH3aIMsl TEXHOJIOTHUYECKUX TMPOILIECCOB W MPOU3BOJACTB (MO OTPACIISAM)
(6a3oBast MOATOTOBKA)

KoMIIeKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB  MO3BOJISIET  OCYIIECTBIATH
TEKYIINI KOHTPOJIb U OLIEHUBATh pe3yibTaThl 00yueHus mo Y/ "MaremaTtuka".

YMenus:

NPUMEHSITh MaTEMATHYECKUE METOIbI ISl pelIeHus! Mpo(ecCHOHaIbHBIX 3a/1ay;

- HCTOJIb30BaTh IPUEMBI U METObl MATEMAaTUYECKOTO CUHTE3a U aHAJIu3a B
Pa3TUYHBIX MPOGECCUOHANBHBIX CUTYaIUSX;

3HaHusA:

- OCHOBHBIE MTOHATHS U METOAbl MATEMATUYECKOTO CUHTE3a U aHAJIU3a,
TUCKPETHOM MaT€MaTHKH, TCOPUH BEPOSITHOCTEN U MATEMATUYECKOU CTATUCTUKH TIPU
OCBOCHUH PO eCCUOHATIBHBIX JUCITUILINH U B cepe mpodeccruoHaIbHON
NEATENBHOCTH.

KKOC 1o y4yebHo#t nuciurinae "mateMmaTtuka' mis cnenuainbHocTa 15.02.07

ABTOMATH3alMsl TEXHOJIOTMYECKHX TMPOILIECCOB U MPOU3BOACTB (IO OTPACIISIM)
(6a3oBast MOJATOTOBKA) MOXKET OBITH UCIIOJIB30BaH B 00pa30BaTEIHLHOM MPOIECCE

TeXHUYECKU TUPEKTOP




COJIEP)KAHUE

ITacmopT KOHTPOJBLHO-OLEHOYHBIX cpeacTB Y /|

1.1 O6nacte npumenenuss KKOC 4
1.2 Cucrema KOHTPOJISl U OLICHKM OCBOEHHUS POrpaMMBbl y4eOHOU 5
JTUCIUTUTUHBI
1.2.1 ®opmbl MPOMEKYTOUHOM aTTeCTAllUU 10 y4eOHOU TUCUHUILIINHE 5
1.2.2 Opranuzanus TEKyLIEro KOHTPOJIS YCIIEBAEMOCTH U 6
IPOMEXYTOYHOM aTTeCTallMU [0 UTOraM OCBOEHHUS y4eOHOU
JUCIUTUIMHBI
1. | KoMmuiekT MmaTepuasioB ISl OlleHKH OCBOEHHBIX YMEHUH 1 6
YCBOCHHBIX 3HAHUIA:
2.1 | 3apanus 1 TEKylero KOHTPOJIs 6
2.2 | 3anaHus AJ51 NPOMEKYTOYHOM aTTeCTALINHU 16




1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPE/JACTB

1.1. Obonacmv npumenenus KOMni1eKmMa KOHMPOJIbHO-OUEHOUHBIX CPEOCmE

KoMmiekT KOHTpOJIbHO-OLIEHOYHBIX CPEJCTB MpEeAHA3HAUYEH I KOHTPOJISI U OLEHKHU
YPOBHSI OCBOEHHUsI y4yeOHOM aucuuriuubel (ganee YJ[) mnporpamMmma HOATOTOBKH
CIIEIMAIUCTOB cpeaHero 3BeHa no cnenuanbHoctu CIIO 15.02.07 ABTOMaTu3amus
TEXHOJIOTUMYECKHUX MPOIIECCOB U MPOU3BOJACTB (10 oTpacisiM) (6a3oBasi MOATOTOBKA).
OO6BexkTaMu KOHTPOJIst 10 Y [ SIBJSIOTCS JIEMEHTHI KOMITETeHITUH:
3HaHUS:
- OCHOBHBIC TIOHSITUSI M METOJ[bl MaTeMaTHUYECKOTO CHHTE3a M aHalin3a, JUCKPETHOU
MaTeMaTHKH, TEOPUHU BEPOSTHOCTEN U MAaTEMAaTUYECKOU CTATUCTUKH
YMmenus:

- MPUMEHSTh MaTEMaTUYECKUE METOIbI JUIsl pelieHus MpodheCCUOHAIBHBIX 3a/1a4;

- UCTIOJIb30BaTh MPUEMbI U METO/Ibl MATEMAaTUUECKOTO CUHTE3a U aHAJIN3a B
Pa3IUYHBIX MPO(HECCUOHATBHBIX CUTYAIIUSIX;

KoMIuiekT KOHTPOJIbHO-OIIEHOYHBIX CPEJICTB MO3BOJISCT OLICHUBAT:
1). ®opmupoBanue 31eMeHTOB npodeccuoHanbHbIX kKomneTeHni (I1K) u anemenTon
ob6mux kommneteHiui (OK):

[IK 4.1. TIpoBOAUTH aHANM3 CHUCTEM aBTOMATHYECKOTO YMIPABICHUS C YYETOM
crenupUKN TEXHOJIOTMUYECKUX MPOIIECCOB.

[1K 4.2. BiOupath npuOOophl ¥ Cpe/ICTBA AaBTOMATU3AIMH C YYETOM Clielu(PUKU
TEXHOJOTUYECKUX MPOIECCOB.

[1K 4.3. CocTaBisiTh CXE€MbI CHEIUATU3NPOBAHHBIX Y3JI0B, OJIOKOB, YCTPONCTB
U CUCTEM aBTOMATHYECKOTO YIPaBICHHUS.

IIK 4.4. PaccunThiBaTh NapaMeTPbl TUTIOBBIX CXEM U YCTPOMCTB.

IIK 4.5. OuenuBaTh U o0eCIeUnBaTh 3PrOHOMUYECKHUE XapPAKTEPUCTHKH CXEM
U CHUCTEM aBTOMATHU3AIUH.

IIK 5.1. OcymiecTBasATh ~ KOHTPOJIb [IapameTpoB KauecTBa  CHUCTEM
aBTOMAaTH3AlUU.

[IK 5.2. [IpoBonuth  aHaNU3 XapaKTepUCTUK  HAJAEKHOCTH CHUCTEM
aBTOMAaTHU3allHH.

IIK 5.3. OGecrieunBaTh  COOTBETCTBHE COCTOSIHUS CPEJACTB M CHCTEM
aBTOMAaTH3aIlUH TPSOOBAHUSIM HAJEKHOCTH.

OK 1. [lornmaTh CYIIHOCTh W COIHMAIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccun, MposBIATH K HEH yCTOWYUBEIN UHTEPEC.

OK 2. Opranmn3oBbIBaTh COOCTBEHHYIO IEATEIBHOCTH, OMPEACISITh METONIBI U
crocoObl BBIMOIHEHUS TPO(PECCHOHANBHBIX 3a/1a4, OIIEHUBATH UX 3P()EKTUBHOCTH U
KauecTBO.

OK 3. Pemates mpoOjeMbI, OIIEHWBATh PUCKH U TPHHUMATH PEIICHUS
B HECTAHIAPTHBIX CUTYyaIUsX.



OK 4. OcyiiecTBiATh MOUCK, aHAIWU3 M OLUEHKY HH(OpManuu, HE0OXOIUMOU
JUIsL TIOCTAHOBKM M PpEIIEHUs MpOo(ecCHOHANBHBIX 3ajay, MPOPEeCcCUOHAIBHOIO U

JIMYHOCTHOT'O PAa3BUTHA.

OK 6. Pabotath B KOJUIEKTMBE M KOMaHAE, OOECIeYMBATL €€ CIUIOYEHHE,
3¢ (PeKTUBHO 0OIIATHCS C KOJUIEraMu, pyKOBOACTBOM, MOTPEOUTEIAMH.

OK 7. CraButh
OpraHU30BBIBAThH

LEIH,
U KOHTPOJUPOBATH

MOTHBUPOBATH
ux pabory c

NEeSATENbHOCTh  MOJYMHEHHBIX,
OpPUHATHEM Ha ceb0s

OTBCTCTBCHHOCTH 3a PC3YyJIbTAT BBIIIOJTHCHUA 3aHaHHﬁ.

OK 8. CamocTosiTeNnbHO  ONpPEAENATh

3aJa4u

npoeCCUOHATILHOTO U

JINYHOCTHOT'O pPa3BUTHUA, 3aHUMATHCA CaMOO6pa3OBaHI/I€M, OCO3HAHHO IIJIaHUPOBATH

NOBBILIEHUE KBATU(PUKALIUH.
2). OcBOCHHE YMEHHI U YCBOCHHUE 3HAHU

OcBoeHHbIE YMEHHS, YCBOCHHBIC 3SHAHUA

NeNe 3axanuii 11 IpoOBepPKHU

B pe3ynvmame oceoenus yueonoit Oucyuniunovl 00yuarouuiica 00J1:4ceH yMenv:

V1. MMPUMCHATH MATCMATUYICCKUC MCTO/IbI
AJIA pCIICHUA HpO(I)eCCI/IOHaJ'IBHBIX 3aaa4

[Tpaktraeckue paboTsl NoeNe 1-6
[Tpaktuueckue padotsl NoNo 12-
13

[Tpaktuueckue padotsl NoNo 14-
15

BreaynuropHbie
CaMOCTOSITEIbHBIE PA0OTHI
JuddepenniupoBaHHbIN 3a4eT

VY 2.ucnonb30BaTh NPUEMBI U METOIBI
MaTeMaTHUYEeCKOI0 CUHTE3a U aHajIu3a B
Pa3TUYHBIX MPOGECCUOHANBHBIX CUTYaIUSX;

[Tpaktraeckue padotsl NoNe 7-11

BreaynuropHbie
CaMOCTOSITEIbHBIC PaOOTHI

JuddepennupoBaHHbIN 3a4ET

B pe3ynomame oceoenus yueoHoii OUCUUNIUHBL 00YUAIOUWUIICA 00JIHCEH 3HAMb:

3 1. OCHOBHBIE TIOHATHUS U METObI OCHOB
JUHEWHOMU anreOpbl, JUCKPETHON MaTeMaTHKH,
MaTEMaTUYE€CKOTO aHaIn3a, TEOPUHU
BEPOSTHOCTEW U MATEMATUYECKON CTATUCTUKH,
OCHOBHBIE YHCJIEHHBIE METOAbI PEIICHUS
MPUKJIaAHBIX 3a]1a4.

Maremaruueckuii quktadT NeNe 1-3
TecToBbIC 3agaHUs

NoNe 1-4
HuddepeHurpoBaHHbIi 3a4eT

1.2 Cucmema KoHmpoa u OUeHKU 0C60CHUA NPOZPAMMBL YHeOHOU OUCUUNTITUHDL

1.2.1. ®opMbI IPOMEKYTOYHOM aTTecTAMU M0 Y /]

Tabnuna 2.
DopMa NPOMEKYTOYHON aTTeCTALUH Cemectp
1 2
JudbpepenumpoBanHblil 3aueT IV cemectp




1.2.2. OpraHuzanus TEKYLIEro KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUYHOMH
aTTECTALMK 110 UTOTaM OCBOEHMS MPOrpaMMbl y4€OHOM TUCHUTIIINHBI
OueHka ypoBHS OCBOCHHMS YMEHUH M YCBOCHMS 3HAaHUU MO JUCLUIUIMHE

MPOU3BOJIUTCS HA OCHOBAHUU BBIMIOJHEHUS MPAKTUYECKUX 3aJaHUM, BHEAYTUTOPHBIX
CaMOCTOSTEIbHBIX PabOT, MATEMAaTUUYECKOT O JUKTAHTA, TECTOBBIX 3aJaHU.

®opMOil UTOroBOM arTecTalMu 1O Yy4eOHOM JIUCLUHUILIMHE  SBIISETCS
muddepenurpoBanblii 3a4€T. JuddepeHuupoBaHHbI 3a4€T OCYIIECTBISETCS IO
UTOraM KOHTPOJBHOM paboThI.

Kpurepun oneHuBanus:

e OIICHKA «5» (OTJIMYHO) BBICTABIISICTCS CTYICHTaM 3a BEpHbBIE OTBETHI, KOTOPHIE
cocTaBistoT 91% u Gosee oT 00IIero KoJIMuecTBa BOIIPOCOB;

e OIICHKA «4» (XOpOIII0) COOTBETCTBYET paboTe, KOTOpasi CoepKUT oT 71% o
90% mipaBUIBLHBIX OTBETOB,;

o oneHka «3»(ynosueTBoputenbHo) oT 70% 10 50 % npaBMIIbHBIX OTBETOB;

o paborta, comepxaiias meHee 50% MpaBUIBLHBIX OTBETOB OLIEHUBAETCS KaK
HEYJIOBJIETBOPUTEIIbHAS.

2. KoMIu1eKT MaTepuaJOBIJIAONEHKH OCBOEHHbIX YMEHHUIl U YCBOEHHBIX
3HAHUH

2.1 3apanus 1JIs TeKyero KOHTPOoJIs
2.1.1 IlpakTH4eckue padoThI

IlepeyeHb NpakTHYECKUX PAOOT

Homep HasBanue npaktudeckux padot KonmuecTBo yacos
TEMBI

1.1. 1. Brruncienue onpenenTese. 2

1.2. 2. Pemiennie cucteM N JTMHEWHBIX YpaBHEHUN 2
¢ N Hen3BeCTHRIMHU MeToJIoM Kpamepa.

2.1. 3. OmpeneneHre YUCIOBBIX  MHOXECTB, 2
YHUCIIOBBIX  MPOMEXKYTKOB,  OKPECTHOCTHU
TOYEK.

2.2 4. Beluucnenue npenenoB.  PackpeiTue 2
HEONPEIECICHHOCTH. Brruucnenue
OJTHOCTOPOHHUX TPEICIIOB.

2.3. 5. BeruncneHnne mpou3BOIHBIX 4
AIIEMEHTAPHBIX W CIOXKHBIX ()YHKITHIA.

6. MccnenoBanne cnoxxHON QYHKIIMH U




MOCTPOCHHE TpaduKOB.

2.4,

/. BeruncneHnue HeonpeaenEéHHbIX
HMHTETPAJIOB.
8. Pemienne nmpukiaaHbIX 3a4a4 ¢
UCIIOJIb30BAHUEM MHTErPATbHOTO
HMCYHCIICHUS.

2.5.

9. Pemienue cucteM JTMHEHHBIX OJHOPOAHBIX
YPaBHEHUH IIEPBOTO MOPSJIKA.
Huddepenunanbabie ypaBHEHUS 2-T0
HOpSIKA.

10. Pemienne npodeccuoHaNbHbIX 3a/1a4 ¢
UCIOJIb30BaHUeM Au(depeHIuaTbHBIX
YPAaBHEHUM.

3.1.

11. JIuneiinplie onepaiuu Hajl BEKTOPAMH,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB B
IPOCTPAHCTBE.

3.2.

12. CocraBnenue ypaBHEHUs MPSIMOI Ha
IJIOCKOCTH M B TPOCTPAHCTBE

5.1.

13. Pemienue npuKIIaIHBIX 3a]1a4 C
UCITOJIb30BaHUEM KOMOMHATOPUKHU.

5.2

14. Pemenue 3a1a4 Ha BEIYUCIICHUE
BEPOSITHOCTEMN.

15. Pemenue 3a1au Ha BEIYUCIICHUE
BEPOATHOCTEN C UCIIOJIB30BAHUEM IJIEMEHTOB
MaTeMaTHYEeCKOM CTATHUCTHUKH.

HNUTOI'O:

30

2.1.2 BHeayauTopHbIe CAMOCTONATEJIbHbIE PA0OTHI
IlepeyeHb BHEAYIUTOPHBIX CAMOCTOSTEJILHBIX PadoT

Howmep
TE€MBbI

HazBanue BCP

KomnnuecTBO 4acoB

1.1.

CocraBieHue  KOHCIIEKTOB MO  y4eOHOU
JuTeparype u IpPYTUM MCTOYHUKOM
uHbopmanuu. BeimoaHeHue pacueTHON pPaboThI
no teme: «Bpruncienue onpenenurens  3-To
opsiJIKa C  HCIOJb30BaHUEM CBOWCTB
ONPEICITUTETICI

2

1.2.

CocraBieHne  KOHCIIEKTOB MO  Yy4eOHOU
JauTeEpaType u IPYruM HMCTOYHUKOM
uH(popMaum.

BoinonHeHne WHIMBUAYAIBHOTO 3aJaHUs [0
TEME: «Pemenne CHUCTEM YpaBHEHUM

7




Ppas3siIMIHBIMU METOJaMU»

2.1. | CocrtaBneHue  KOHCHEKTOB MO  y4eOHOM
auTeEpaType u IPYruM HMCTOYHUKOM
uHpopmauu. BeinogHeHue pacueTHOM padOThI
no Tteme: «llorpemHOCT,  MPUOTUKEHHBIX
BBIUHCIICHUIN

2.2 CocraBiieHHME  KOHCIIEKTOB 1O  y4eOHOU

JIuTEpAType u IPYruM HUCTOYHUKOM
UH(pOpPMALIHH.
BrinonHenue WHIUBUAYATBHOTO 3aJaHUS 10
TeMe: «Pa3nuuyHbie BapuaHTBl MCIOJIB30BAHUS
NEePBOTO U BTOPOT'0 3aMeHYaTeNIbHBIX MPEIeoB
JUIsL perieHust MpoeCCUOHANIBHBIX 3a/1au.

2.3. | CocrtaBneHue  KOHCHEKTOB MO  y4eOHOM
JIUTEpAType " TPYTruM HMCTOYHUKOM
uH(pOpMaIIIH.

Brinonnenne MHAMBUYANIBHBIX 3aIaHUH 110
TeMe: « Berunciienre nporu3BOAHBIX CIIOKHBIX
(GyHKIMI.

BrimosniHeHne WMHAMBUAYATBHBIX 3aJaHUN 10
teme: «HMccnenoBanre M MOCTpoeHUE rpaduKoB
byHKIHI

2.4. | BeimoJiHeHHEe WHIUBUIYAJIbHBIX 3aaHUH 110
Teme: «Bprancienue HeonpeaeIeHHbIX
UHTETPAJTIOBY.

BreimonHenne  pacdeTHbIX paboOT 1O TEMe:
«Pacuer 1uomamen wW = 00BEMOB  JeTaliei
CTPOUTENBHBIX KOHCTPYKIIHII.

2.5. | CocraBneHne  KOHCHEKTOB MO  y4cOHOM

JIUTEpaType u IPYyTUM HMCTOYHUKOM
UH(GOpPMAIIHH.
BrinonHenne WHAWBUAYAJIBHBIX 33aJaHUM 1O
TEME «IIpumenenue OOBIKHOBEHHBIX
g depeHnnaTbHbIX YpaBHEHUI JUISt
poecCHOHATBHBIX PACUETOBY.

3.1. | CocraBmeHne  KOHCHEKTOB  TIO  y4cOHOM

auTEpaType u IPYruM HMCTOYHUKOM
UH(POPMAIIHH..
BrinonHeHnue pacueTHbIX paboT Mo TemMe
«BekTopHOE U CMEIIaHHOE MPOU3BEICHUE
BEKTOPOB»

3.2. | CocraBneHne KOHCIIEKTOB 10 y4eOHOM

JUTEPAType U IPYTUM UCTOUHUKOM
uH(opMmanmm.




PacueTtnas pabora 1o Teme «YpaBHEHHsI KPUBBIX
2-TO TOpsiAKa: OKPYKHOCTB, JUIMIIC, THIepOoIa,

napabonay.

4.1. | CocraBieHHe  KOHCIIEKTOB MO  Yy4eOHOU 3
AUTEpaType u APyTuM UCTOYHUKOM
UH(pOpPMALIHH.

BoinosniHeHHe WHAMBUAYAIbHBIX 3aJaHus 1O
teme «lIpumMeHeHne mMaTeMaTU4YEeCKOro CUHTE3a
U aHanM3a g peuieHus MpodecCHOHaTbHBIX
3a1auy.

4.2 | BoinoJiHEeHWE WHIWBUIYAJIIBHOTO 3aJaHUsl IO 2
teme  «lIlpumenenue rpadoB myg  peuieHus
npo¢eCCUOHATIBHBIX 3aJau»

5.1. | [loBTopenue OCHOBHBIX MOHATHM 2
KOMOWHATOpUKH.  BBITIOTHEHWE  pacueTHOM
paboThl MO TeMe: « Ilpumenenue
KOMOHMHATOPUKH IS pelIeHus
npodeccHOHaIbHBIX 33124

5.2. | CocraBneHue KOHCIIEKTOB M0 y4eOHOM 4
JAUTEpaType U JPYTUM HCTOUYHUKOM
uH(dOpMaIIHH.

BrinonHeHue pPaCUYCTHBIX pa60T I10 TCMC
«Pemenue 3aJa4 Ha BBIYUCIICHUC BGpOHTHOCTGﬁ
C MCHOJIb30BAaHUEM JIEMEHTOB MaT€MaTHUYE€CKON
CTaTUCTHUKHN)).

HNTOI'O: 38

2.1.3 MaTtemaruueckne TuKkTaHThI (MJI)
M1

CdopmynupoBats mpasmia audepeHIupoBaHUS U 3aMUCaTh MPOU3BOIHBIE
OCHOBHBIX 3JIEMEHTAPHBIX () YHKIIAN:

1. c'= 8. (tgx)’ =
2. (x7)= 9. (ctgx)’ =
B ywacTtHOCTH, X' = 10.  (arcsin x)' =
(x*)' = 11.  (arccosx)' =
(x*) = 12.  (arctgx)'=
= arcctgx)’ =
(&? = 13 (@recten)
X IIPABUJIA J[TUDODEPEHI[MPOBAHUA
14, (@U+Vv)'=
3. (kx+h) = 15.  (u-v)'=
4. (@) = 16.  (w)'=




B ygactHoCTH,

(log, x)" =
B ygactHoCTH,
(Ig x)" =

!

(sin x)" =

(cosx)' =

M/ 2

) =

(In x)" =

3anucaTh TaOJUYHBIE HUHTCT'PaJIbI:

1.
2.

dex =

Ixadx =

B yvactHOCTH,
o _
X

Iaxdx =

B gacTHOCTH,

Icos Xdx =

jsinxdx=
dx

-[cos2 X
dx

Isin 2y

IL:
va®—x?

B yvactHoCTH,

jdx=

jexdx=

.[dX _
i-x?

17.  (cu)'=
18. (E j’ B
| =
3
B gactHOCTH, = =
Vv
IIPOU3BOIIHAA CJIO)KHOH
OVHKLUN
19.  f(e(X) =

100cHOBHBIE TIOHSATHS M METOJBl MAaTeMAaTHYECKOTO0 CHHTE3a M aHajIu3a,
BEPOATHOCTEM M MaTeMaTUYECKOU

JTACKPETHOM MaTEMaTHUKH,

dx
CTaTHUCTHKH. _[ —— =
as+x

1. CdhopmynupoBathb
nudpepeHnanbHOro ypaBHEHUS M0 YCIOBHIO 33/1a4U.

B yvactHoCTH,

MA 3

dx
J.1+x2 B

o011me

TEOPUHU

10

ITOJIOXKCHHUA

npu

COCTaBJICHUH



2. 3anucath Jud@epeHInanbHOE YpaBHEHHE IOKA3aTebHOIO pocTa M
MOKa3aTEeIbHOTO YOBIBaHUS M MOMYUUTh ero pemenue. [IpuBectn mpumMepsl
MPUKIJIATHBIX 3324, PeIIaeMbIX C €r0 MTOMOIIIBIO.

3. CdhopmynupoBath 3a7ady O paJMOAaKTUBHOM pachaje, 3amucaTh JJIs Hee
muddepeHnnaIbHOE ypaBHEHUE.

4. ChopmynupoBaTh 3aJayy O TapMOHUYECKHX KOJIEOaHUSAX, 3amucaTh
muddepeHnranbHOe YpaBHEHUE TAPMOHUYECKUX KOJIeOaHU.

5. CdhopmynupoBath 3aady O MaJeHUU Tell B aTMOCc(hEepHON cpeje, 3anucaTh
15 Hee qudepeHImanbHoe ypaBHEHUE.

2.1.4 TecToBBI€C 3a1aHUA
Tecr 1

1. Beibepure npaBuiIbHOE YTBEPKICHHE:
a) TpeeNt NOCTOSHHOM BEIMYMHBI PABEH 00;
b) moCTOSHHBIN MHOXHTEIb HEJIb3S1 BHIHOCHTD 3a 3HAK MPEJIENia;
C) TMOCTOSIHHBIA MHOKHTEh MOKHO BBIHOCHTD 3a 3HAK MPEJIEIia;
d) mpenmen MOCTOSIHHOM BETMYMHBI PABEH HYITIO.
2. Jle#icTBHE HAXOXICHHS TPOM3BOIHOMN (DYHKIIMN HAa3bIBACTCS
a) nuddepeHIpPOBaHHKE;
b) moreHiMpoBaHue;
C) norapudmupoBaHue;
d) muTerpHpoBaHueE.
3. Ilpow3BoaHas OT MOCTOSTHHOMN BEJIMYHUHBI paBHA

a) 1;
b) O;
C) 3HAYCHHIO MOCTOSTHHOM;
d) oo.
. . 1
4. Jlns xakoi QyHKIMH HaiiieHa MPOU3BOAHAS Y’ = —
X+1,
a) y - ;1
b) y = In(x — 1);
C) _ 3x+1,
Y=
1

5. Vkaxure GpopMymy I HAXO0XKJICHUS ITPOU3BOIHON SKCTIOHCHTBI

a) (x"y=n-x"1neRr

b) (a*) =a*Ina, a >0, a # 1;
c) (e*) =e”;

d) (log, x) = L, a>0,a+1

xlna
6. Ykaxwure BepHyto popmymy:

11



Q) (u-vy=w-v—v-u;
b) (u-v)y=w-v+v-u;
c) u-vy=w-v—v-u;
d (u-vy=w-vr-
7. YeMmy paBHO 3HAYE€HME TIPOU3BOAHON QyHKIMK Yy = 5x3 + 7B Touke x=2
a) 30;
b) 60;
c) 67;
d) Hpyroii oTBeT
8. HaiimuTe mpou3BoaHYIO QYHKIUU y = 2¢* +0,3x°
a) Yy =2e" +0,1x°.
b) y' =2e" +09x°%.
C) Yy =2xe" ™ +0,9x%.
d) y' =2xe"" +3x _
9. IMpousBoaHast pyHKIHMH Yy = X* +sin X paBHa...
) y'=x>+cosx
b) y' =4x® +cosx
0 y' = 4x® —cos x
d) y' = x% —cosx
10. /151 xako¥ GyHKIMKM HaliicHa MPOU3BOAHAS )’ = 4x° —x°.
a) y =12x% - 2x;

X' x
b) J’—T—?,
C) y=4x —x*
y=x4—£
d) 3
Tect 2

1. BeiOepuTe MpaBUIIBHOE YTBEPKICHUE:
a) Tpeles MOCTOSTHHOW BEJTMYMHBI PaBEH 00;
b) moCTOSIHHBIN MHOXUTEIb HEJIb3sI BRBIHOCUTH 3a 3HAK IpeJiea;
C) TOCTOSTHHBIM MHOKHTEIh MOYKHO BEIHOCUTH 32 3HAaK IpeJIena;
d) mpenmen MOCTOSTHHOM BETMYMHBI PABEH HYIIIO.

2. Ecnu 3navenwus npenena GyHKIUU U caMoi (GyHKITUU B JAaHHOU TOYKE
paBHBI, TO (YHKIUS B 3TOH TOUKE HA3bIBACTCS
a) BO3pacTarolen
b) paspeiBHOM
C) HEnpepbIBHON
d) mMoHOTOHHOI

- 2
3. Buruuciaurs : lim (SX +X+ 5)
X—1
a. §;

12



b. 12;
c. -1;
d. He cymectByeT

. X2 4+2x+1
Beranciaure: lim ————
X—>1 X< —1
a) 0

b) 4
C) o
d) He cymecTByeT

. Ilpenen nmpousBeneHus: PyHKIMNA paBeH. ..

Q) 0ECKOHEUHO MAJIOH BETMUUHE

b) Gecxoneuno GoibIION BeTUUKMHE

C) 5TO CUTyaLus HEOIPEIEIEHHOCTH

d) cymme npesienioB 3TUX QYHKIMMI

€) NMPOM3BENEHUIO MPEAEIOB DTUX (YHKIMI

. Eciiu B HGKOTOpOﬁ TOYKC CYHICCTBYIOT KOHCYHBIC OTHOCTOPOHHUC IIPCACIIbI

(GyHKIIMU clieBa U CpaBa, HE paBHbIE APYT APYTY, TO...
a) (QYHKIMS HENPEPBIBHA B DTOM TOUKE;

b) 1o TouKa paspeiBa epBoro poja;

C) (QyHKIHs He ONpeseseHa B 3TOH TOUKE;

d) 510 TOUKa yCcTpaHMMOTO pa3phIBa;

€) 3TO TOYKa pa3pbiBa BTOPOTO POJA.

Tecr 3

1.

Ornepanivio HaX0XJICHHS TIepBOOOpa3HOM I (YHKIIUHM HA3bIBAIOT:

a) nuddepeHIupoBaHue;
b) moTenuupoBanue;

C) TorapupMUpOBaHUE;
d) uarerpupoBanue.

2.
a)
b)
c)
d)
3.

Haiinute nepsoobpasnyio ana gpynxuun f(X) = X2 — sinx
3
F(X) =% - cosx + C;

F(X) =2x—cos x + C;
3

F(X) =% +COSX + C;
3

F(x) = % + sinx + C.

Haiinure mepBooOpasHyro GyHKmuH f(x) =X, rpapuk KOTOPOH MPOXOJHT
yepes Touky A(2;0).
X2

Z 2
a. 2 :
X2

b. 7;

13



X2

—+2

c. 2
d. X*-2,

4, Jna pynxuun f(X)BbIpakenne F(x)+C - 3To €cTh:
d) OIpeeNIeHHBIH HHTETPAIT;
b) MHOXECTBO MEPBOOOPA3HBIX;
C) MHOXECTBO NMPOU3BOIHBIX;
d) noxpiHTErpatbHAsS QYHKIIHS.

5. Bunrerpane [ f(x)dx , f(x) - 910:
a) TepeMCeHHAs MHTETPUPOBAHMUS;
b) moasIHTErpanbHOE BhIPAKCHHE,
C) mepBooOpasHas GyHKIIUU;
d) noapiHTErpantbHas QYHKIHS.

6. HaiiTu HeonpenenEHHBINA HHTETPAT .[2 dx
a) 2+C
b) 2x +C
Zic

c) 2
d) 2x*+C

/. HaiiTu HeonpeaeNEHHBIA UHTETPAI j 5sin x dx
a) - 5cosx + C
b) %cosx +C

c) 5sinx + C
d) 5cosx + C
8. HaiiTu HeonpeneIéHHBIN HHTETPAT I e**dx
1
a) 3e>*+C
b) 3¢+ C
c) e+ C
1
d) § e3x
9. ®opmyna Herorona- JleliOHuUIA A1 BBIYUCIICHHS ONIPEACIEHHOTO
WHTErpaja 3alruChIBacTCs TaK:

if(x)dx= f(b)- f(a)

a) @

14



b x)dx = F(b
d)gf() F(b) |

5
10. Beruucnurte uHTErpai _[X dx.,
-1

1
a) :

>
b) 6 ;

1
c) 6;
d) -1,

¢ dx

11.Bbrauciuth onpenenEHHbli HHTETpal .[ X
1

a) 0;

b) e,

c) 1;

d) 2.
Tect4d

1. Cny4aiiHoe COOBITHE, ITO TaKOE COOBITHE
a) TPUYUHBI KOTOPOTO HEM3BECTHBI,
b) ecinu ycaoBHs B KOTOPBIX OHO IIPOUCXOIMT, Pa3IHUIHbL;
C) 3aKOHOMEPHOCTH KOTOPOTO HE MOJIAI0TCS HAOIIOICHUIO;
d) xoTopoe mpu COBOKYIHOCTH OJHUX U TEX )K€ YCIOBUI MOXKET MPOU30MTH,
a MOXET HE MPOU30MUTH.
2. Eciau n — 9uciio Bcex JIEeMEHTAPHBIX UCX00B HEKOTOPOTO COOBITHAA,
m- 9UCII0 OJIArONPHUATCTBYIONINX COOBITHIO A HCXO/I0B, TO BEPOSTHOCTHIO
coOBITHS A Ha3bIBAIOT ...

m m
d) OTHOIICHWE — W 3aluChiBalOT P(A)= —
n n

b) cymmy m + n, m3anuceiBator P(A)= m+ n
C) pasHOoCTh M - N, m3amuchiBaroT P(A)= m+ n
d) mpomsBenenue M- n, m3anuceiBator P(A)= m - n

3. bpocunm urpansHyto kocth. KakoBa BEpOsSTHOCTH, UTO BBITIAJET YETHOE YHCIIO

0o4ykoB? OTBeET:
1

a) E;

2

b) 3;
15



c)
d) 6

4. Ha xaproukax Beinucansl yuciaa oT 1 1o 10 (Ha ogHO# KapTOUYKe — OJJHO
yuciio). Kaprouku nmonoxunu Ha ctoi U nepemeriany. KakoBa BEpoATHOCTh
TOr0, YTO HAa BHIOPAHHOW HayraJl KapTOUKe OKaKeTCs 4ucio 37?

3

a) 10

3 0.1
1

3 04

ol Wk

2.2 3ajaHua IS POMEKYTOYHOM aTTeCTAMHU
JAu¢pdepenurpoBaHHbIN 324eT:

Hroropas koHTpobHAs paboTa:
3aoanun KOHMPOILHOU PadOMbl

X—>00 X

5x
1. Beraucauts npeaen lim (1+3lj .

2. BwamcauTth npenensr:

4 3 3 +
a) im X X *1 6 i  B) m % %

x>0 2X" + X x>0 X2 x> x° +2x

. mnl?x
3. Beraucnuts npegen lim = .
x=0 sin 5x

. Sin 5x
4. Beraucauth npenaen lim
x=>0  3X

32 +X
5. Beruucauts npeaen lim .
x>0 X2 — 2X

. x> —-10x+16
6. Beramciuts npeaen thx—S'

7. UccnenoBath QyHKIuio f(x)= 5—X6 Ha HEMPEPBIBHOCTHL B TOYKE X, =6.
X —

8. HccnemoBath pyukumo f(x)=3x* —x> U IOCTPOUTH €€ rpaduK.

9. Belyucnuth 3HAYCHHE MPOU3BOTHOM CIETYIONTUX (PYHKITNH B TOUKE X, =4
a) f(x)=8x*-Inx; 0) f(x)=x®+5x.

10.Haiitu mpon3BOIHYIO0 PYHKITHH Y = (x“ —5x% + x)7 :

11x -8

2x+4

2x5-8

11.HaiiTi mpon3BOJHYIO QYHKIHH Y =

12.HaiiT mpon3BOAHYIO PYHKITUU Y =€
13.Haiit Tpon3BOIHYIO PYHKIMH Y = In (8x4 —3x% + 2).
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. . 4-x° +x%—2x
14.HaiiTu HeonpeaeneHHbId HHTErpaj j dx
X

~ (v o 3
15.HaiiTu HeonpeeneHHbId HHTErpajl METOI0M 3aMEHbI IEPEMEHHOM J.x2 et dx.

o o o 4
16.Haiitu HEeonpeaeIeHHBIN HHTErPAJl METOIOM 3aMEHbBI IEPEMEHHOM j (6x+11) dx

17.HaliTu  HeomlpeAesieHHbII  WMHTErpajll METOJOM 3aMEHbl NEepPEeMEHHOU
I cos(6x —1)dx.

18.HaliTu  HeompenesleHHbII  WMHTErpajll METOJOM  3aMEHbl  NEpPEeMEHHOU
jsinﬁx-cosxdx.

3
19.Beruucnuth ornpeeeHHbIN HHTErpa I (5x+1)dx.
0

1
20.Bprunciuth onpeeneHHbId HHTeTrpal j(x—5)xdx.
0

2 3 4
21.Bolyucnuth ornpeiesieHHbI HHTerpal _[ ZX—JZerX
. X

22.CKOpOCTh IBIKEHHSI TOUKH U3MEHSETCS IO 3aKOHY V =5t° +4t+2 (M/c). HaiiTu
yTh S, IPOMIEHHBIN TOUKOU 3a 4 C OT Hayana JBUKECHHUS.

23.Boryuciuth 00beM Tela, MOJYyYeHHOT'0 OT BpallleHusl PUryphl, OrpaHUYCHHON
JII/IHI/IHMI/Iy=X2, y=0,x=1, Xx=3, BOKpYT OCH Ox.

24.BBIYUCIUTD TUIOMIAAh (UTYpPBI, OTPAaHMYCHHON JIUHHAMH y=X",y=0,x=1,
X=2.

25.Pemmuts qudpepenimanbaoe ypapHeHue y” -9y’ +20y =0,

26.Permnth 3amauy Komm: y' =6x*+4x,y(1)=9.

27.Pemuts nudpepeHimaibHoe ypaBHeHe y' =11x .

28.B oxHoil kop3uHe Haxomarcs 5 Oenblx U 10 "epHBIX 1mapoB, B apyroit — 4
Oenpix w11 yepHbix. M3 KaxaoW KOp3WHBI BBIHYJIW 10 Imapy. Haiitu
BEPOSATHOCTH TOTO, YTO 00a IIapa OKaxyTcs YePHBIMH.

29.B nmotepee 1000 6mneroB. PaspirpeiBaercs oauH Berpbinl B 200 pyOnieit u
necste Berpeimeir mo 100 py6uneid. Ilycte X — BenwumHAa BO3MOXKHOTO
BBIMTPHINIA JJII  4YeloBeKa, wumeromero oauH Owner. CoCTaBUTh 3aKOH
pacnpeesieHUs 3TOM CIIyYailHOW BETUYUHBI X.

30.CnyuqaitHas BenmrurHa X 3a7aHa 3aKOHOM PacIpeIeICHUS:

4 6 7

0,4 0,5 0,1

Haiitn mMaremMatudeckoe OXUIAHHUE, OUCIIEPCHIO, CPENHEE KBAJAPATHYHOE

OTKJIOHEHHUE 3TOM CIy4alHOW BEJIUYUHBI X.
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