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1 MACIIOPT ®OH/IA OLIEHOYHBIX CPE/ICTB I10 YYEBHOM
AUCHHUIIVIMHE MaTtemaTuka B npo¢decCuOHA/IbHOM AeATeTbHOCTH

1.1 O61Me MoJI0KEeHUs

OueHouHble cpeacTBa paspaboraHbl B cooTBercTBUM ¢ PIrOC CIIO mno
cnenasbHOCTH 15.02.16 TexHo/10TUsSI MAalIMHOCTPOEHUS.

OueHovHbIe CpeiCTBA MPeAHA3HAYEHbI JIJIsT KOHTPOJIS U OLlEHKU 06pa30BaTebHbIX
JIOCTKEHUH  00Oy4yawmUlyMxcs, OCBOMBILIMX  MpOrpaMMy  y4eOHOM  [AUCLUILJIMHBI
«MaTemaTuKa B IpodpecCHOHaTbHOM AeITeJlbHOCTUY.

OueHo4yHble cpeZCTBa BKJ/OYAKOT KOHTPOJIbHble MaTepuasjbl [JJi NPOBeJeHHUs
NPOMEXYTOYHOU aTTecTanMu B popMe 3K3aMeHa.

Ob6yyaromuiica JoJ/KeH BJaZleTb COOPMUPOBAHHBIMM  KOMIETEHLUUSIMU B
coorBeTcTBUHU ¢ PT'OC CIIO, yue6HBIM NJIaHOM:

OK 01. BwibupaTh cmocobbl pelieHUss 3afady NpodecCUOHaJbHOW /JieTeJbHOCTH
NPUMEHHUTEJILHO K Pa3/INYHbIM KOHTEKCTaM;

OK 02. Hcnosb3oBaTb COBpeMeHHble CpeJCTBa I[OMCKa, aHajlvM3a U HUHTeplpeTaluu
uHpopManuyd, H  MHPOpPMALMOHHblE  TEXHOJOTHUM JJis1  BbINOJHEHUs  3ajay
npodeccuoHa/JbHOU AeATe/NbHOCTY;

OK 03. [lnanupoBaTh U peaM30BbIBAaTb COOGCTBeHHOE MpodecCHoHATbHOE U JIMYHOCTHOE
pa3BUTHe, MNpPeANPUHUMATENbCKYI0 [JeATEeJbHOCTb B IpodeccHoHaJbHOU cdepe,
WCI0JIb30BaTh 3HAHUs MO0 MNpPaBOBOM W (PHUHAHCOBOW TPAaMOTHOCTH B Pa3IMYHbIX
*KU3HEHHbIX CUTYalUSX;

OK 04. 9o deKkTHBHO B3aUMO/IEMCTBOBATh U paboTaTh B KOJIJIEKTUBE U KOMaH/IE;

OK 05. OcyuiecTB/iSITh YCTHYIO U NHMCbMEHHYI KOMMYHHUKAIMI0O Ha TOCyZapCTBEHHOM
a3bike Poccuiickoit Pesepauuu C y4yeTOM OCOOEHHOCTEH COLIMAa/bHOTO M KYJIbTYPHOTO
KOHTEKCTa.

1.2 PeBYJIbTaTbI 0CBO€HHA AHUCIUII/IMHBI, noaJsiexxamue IIpOBEPKeE.
Pacnpe,qeﬂel-me OIl€HUBAHUA pe3y/JIbTaTOB 06yqe1-ma mo BUAAM KOHTPOJIA.

Pe3yabTaThbl HaumenoBanue | OcHOBHEBIE Buael arrecTanuu
00yueHus1 (0OCBOEH-| 3JIeMeHTa YMEeHH| MOKA3aTe U OLleHKHU
HbIe YMEHUS, WJIM 3HAHUM pe3yJibTaTOB Texywuut Ilpomeorxcymou-
YCBOEHHBbIE
KOHmMpPONb | HaAs ammecmayus
3HAHUA)
V1. Pemars +
V1.1 Pemars — Briuncinenne +
MIPUKJIATHBIC
3a1a4u MpPEIeiOB B TOYKE W
3a/1a9u c
MaTeMaTHYECKOr | HA OECKOHEYHOCTH C
HCIIOIb30BaHUE
0 aHa/IM3a MOJIYYCHHUEM BEPHOTO
M  3JEMEHTOB
OTBeETA.
muddepenmman
+
BHOTO 1 — Haxoxnenune +
UHTErPAILHOTO HPOM3BOTHOMN
byHKIHH,
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ACUHCIICHUN

MIPOU3BOIHOM
CIIO)KHOU (DYHKIIMHU C
MOJIYYeHHEM BEPHOTO
OTBETA.

— Brraucnenune
WHTErpasa o
dopmyne HrioToHa-
Jleiibuuna c
MOTy4YEHUEM BEPHOTO
OTBETA.

— Brmaucnenne
MHTETpaja METOJIOM
HETOCPEICTBEHHOT O
MHTETPUPOBAHUS c
MOJIyYEHHEM BEPHOTO
OTBETA.

— Brruncnenue
MHTErpajga METOA0M
MOJACTAHOBKHU C
MOJIyYEHHEM BEPHOIO
OTBETA.

V1.2 Pemarts
— Pemenue
MIPUKJIATHBIC
NPUKIAAHBIX  3a7a4
3aJa4u C
npu ITOMOIIIA
HCIIOJIb30BaHUE o
MIPOU3BOTHOM c
M 2JIEMEHTOB
MOJIY4YEHUEM BEPHOI'0
nddepeHnainL
Anddepenn OTBETA.
HOT'O u
HHTerpa.nLHvoro _ TpunoxeHns
HCUHCIIEHUH
OIPEEIEHHOT O
WHTErpaja K
BBIUHCIIEHHUIO
TIomaae  INIOCKHUX
duryp, TyTH,
MPOUAECHHOTO TOYKOM.
V2. V2.1
— HWccnenoBanmne Ha
AHaJIM3UpPOBATH AHaIIM3UpPOBATH
MOHOTOHHOCTD,
CIIOKHBIE CJIOKHBIE
HaxXOKIEHUE  TOYEK
KIIUH U KIIUHA U
byHin bymi JKCTpeMyMa JIpoOHO-
CTPOUTH UX CTPOUTH UX o
palroHaIbHON
rpaduku rpaduku
padp padp byHKIIME W (WIN)
BBIPQKEHHOM B BHUJIE
MHOT OWJIeHa c




IMOJTYy4Y€HHUEM BECPHOI'O
OTBE€TA.

— UccnenoBanue Ha
BBIITYKJIOCTb,
HAXOXKJICHUE TOYCK
neperuda qpooHO-
palMoOHAIbHOM
byHkIwH 1 (WIH)
BBIPOKEHHOH B BUJIC
MHOT'O4JICHA C
MOJTYYEHUEM BEPHOT'O
OTBeTA.

— Iloctpoenue
rpaduka 1poOHO-
paLMOHAIBHON
byHKIMN U (M)
BBIPAJKEHHOMU B BUJIE
MHOT' O4JICHA.

V3. Beraucnarb

V3.1.Beraucaar

— Haxoxnenue yria

3HAUYEHUS b 3HAYCHUS .
HAKJIOHA KacaTelbHOU
TEOMETPUUYECKUX | TEOMETPUUECKHU
K mapaboJie B TOYKE C
BETTUYHH X BEIMYUH
MOJIY4YEHUEM BEPHOI'0
OTBETA.
— Brruncienune
IoW@AAe  TIOCKHUX
buryp npu mnomomu
OIIPENIEIIEHHOr O
WHTErpajia c
MOJIY4YEHUEM BEPHOI'0
OTBETA.
V4. TIlpousBoauts | V4.1
- Haxoxnenue
orepanuy HaJl [IpouzBoanTh
CYMMBI MaTpHIlL,
MaTpullaMu U orepalyu Ha,
TpHt pail o YMHOXXEHHE MaTPHIIBI
OINPENETUTENSIMUA | MATPUIIAMU H
Ha CKaJsp,
OIpeIeTUTENAM
YMHOXEHHE MAaTpHII,
u
TPaHCIIOHUPOBAHUE
MaTpPHI] C

MNOJIy4Y€HUEM BEPHOI'O
OTBETA.

— Braucinenne
omnpenenuTese  2-ro,
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3-T0  TOPSIAKOB  TIO
paBHUIIaM u c
IIOMOIIILID CBOWCTB C
MOJTyYEHUEM BEPHOT'O
OTBETA.

VY5. Pemarp ¥5.1 Pematp
— Pemenne cucrem
CUCTEMBI CUCTEMBI . .
. . JUHEUHBIX ypaBHEHUM
JMHEHHBIX JIUHENHBIX
N N Merogamu [aycca u
ABHEHMI aBHEHUI
yp yp Kpamepa c
pa3IUYHBIMHU pa3TUYHBIMHU
MOJy4YEHUEM BEPHOTO
METOAAMH METOAaMH
OTBETA.
— CocraBrneHue
pereHue CHUCTEM
JIMHEUHBIX ypaBHEHUU
JUISE pa3IMYHBIX
MIPOU3BOICTBEHHBIX
3a1a4 C TOTyYeHUEeM
BEPHOI'0 OTBETA.
V6. BemonuATs | Y6.1BeinonsaiaTh
. . - IIpoussenenue
JIEHCTBUSA HaJ | IEHCTBUSI  HaJ . .
JeHCTBUM Ha
KOMILIEKCHBIMU KOMILJIEKCHBIMU
KOMILJIEKCHBIMU
YUCIaMHU YUCIIAMH
YUCIaMHU B
pa3nuuHbIX (hopMax c
MOJIYYCeHHEM BEPHOTO
OTBETA.
V7. Pematb ¥7.1 Pemate
— Pemenue 3amau Ha
3a/1ayu Ha 3a/1auu Ha
BBIYHCIICHHE
BBIUKCIICHHE BBIUHCIICHHE
BEPOSATHOCTHU c
BEPOSITHOCTH C BEPOSITHOCTH C
MCITIOJIb30BAaHUEM
UCIIOJIb30BAaHUEM | MCHOJIb30BAHUE
3JIEMEHTOB
2JIEMEHTOB M DJIEMEHTOB
KOMOHWHATOPUKH c
KOMOWHATOPUKH | KOMOWHATOPUKU
MOJTy4YEHUEM BEPHOTO
OTBETA.
—Pemenue
MIPOU3BOCTBEHHBIX
3a1a4 METO/IaMH
TEOPUHU BEPOSTHOCTEM
c MOJIy4YEeHUEM
BEPHOT'0 OTBETA
31. Ponb u mecTo
31.1 Ponb u — Omnucanue poad u
MaTEMaTUKH B
MeCTO 3HAYECHUS

COBPEMCHHOM

MaTEMAaTUKHU B

JUCHUILINHBI B
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MHpe Npu COBPEMEHHOM COBPEMEHHOM  MHpe
OCBOEHUH MUpE NIpU npu OCBOCHUU
NpoeCCHOHATIBH | OCBOCHUH npoecCuoHaTbHBIX
BIX TUCIMIUIMH U | MTPOECCUOHATBH | AUCHUIUIMH U B
B cepe BIX JUCLMILUIMH U | IpOo(ecCHOHAIbHOM
npodeccuoHanbH | B chepe JeSATeIbHOCTH.
Ol IeATENIBHOCTU | MPOGECCHOHATIBH
. [IpuBenenue
Ol IEeATENbHOCTU
IPUMEPOB
UCIIO0JIb30BaHUS
MaTeMaTHKH B
npodecCuoHaATbHON
JeSITENIbHOCTH.
32. OCHOBHBIE 32.1 OcHOBHBIE | — DopmyIHpoBKa
MaTeMaTHYeCcKHe TEOMETPUUYECKOTO U
MaTeMaTUYECKue
METOBI pEIICHUS MEXaHUYECKOTr 0
METO/IbI pelIeHus
MPUKJIQJHBIX CMbICIIa
MIPUKIIATHBIX .
3aja4 IPOU3BOAHOM.
3aja4y
— [Ipunoxenus
OIPEEIIEHHOT O
UHTETrpaia K
BBIYHUCIICHUIO
IUIOIIAJICH  IIOCKHUX
buryp, TyTH,
IIPOWIEHHOI O TOYKOM.
33. OcHOBBI 33.1 OcHOBBI — DopMynHpoOBKa
muddepennmnanbh | auddepeHuans | onpeaesieHus Ipenea
oro u HOTO U (GyHKIUU B TOUKE.
UHTETPaIbHOTO MUHTETPaIbHOTO
o — dopMyIHpoOBKa
WCYUCIICHUHN MCUUCIICHUS.
OIpeIeTICHUS
MIPOU3BOIHOU
byHKIINHA.
- DopMyIIHpOBKA
paBuI
g depeHIMpOBaHMS
U IIEpPEYUCIICHNE
TIPOU3BOTHBIX
OCHOBHBIX
3JI€MEHTapHBIX
(GyHKIMA.
- ®opMyUpoBKa
IpaBWJia HaXOXJIECHUS
IIPOU3BOJITHOU
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CIIOKHOM (YHKITHH.

- DopMyIUpOBKa
ajlropuTMa
UCCIIEZIOBAHUS
byHKIIH Ha
MOHOTOHHOCTB,
HaXOXJIEHUE  TOYEK
JKCTpEMyMa.

- DopMyIIHpOBKA
alropuTMa
UCCIIEZIOBAHUS
byHKIIH Ha
BBIYKJIOCTb,
HaxXO)XJEHUE  TOYEK
neperuoa.

- DopMyIIHpOBKA
OIIpENIETICHUS
acUMINTOTHl  Trpaduka

GbyHKIMH, UX BUIOB U
ypaBHEHUSI aCUMIITOT.

- IIepeuncienue
IUIaHa MCCIIEA0BaHUs
51 IIOCTPOCHUSA

rpaduka QyHKIHUH.

- [Tepeuncnenue
TaOJTUIHBIX
WHTErpaJioB.

— Bocnpoussenenue
¢dopmynsr  HproToHa-
JletiOHumaA.

34. OcHOBHBIE
METOJIBI U
TIOHSATHUS
MaTeMaTH4YECKOr o
aHaIu3a,
JIMHEHHOMN
anreopsl

34.1 OcHOBHBIE
MCTOAbI peIJ_IeHI/I}I
3a71a4
MaTeMaTHYECKOT
0 aHaIu3a.

- [Tepeuncnenne
croco6oB
BBIUHCIICHHUS
MMpeacioB, YKa3aHHBIX
B nporpamme
JUCHUIIINHBI.

- Ilepeunciienue
METO/I0B
UHTETPUPOBAHUS
(HermocpeICTBEHHOI 0
UHTETPUPOBAHUS |
MeToza 3aMEHBI
IIEPEMEHHOM).
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34.2 OcHOBHBIE
IIOHSTHS
JIMHEITHOM
aIreOphl.

— @opmyIUpOBKA
OCHOBHBIX TTOHATHI
TEOpUH MATPULL.

— [Tepeuncienne
I10CJIEA0BATENBHOCTH
JNEUCTBUI pu
peleHun CUCTEM
JIMHEHHBIX ypaBHEHUU
1o bopmynam
Kpamepa,  meromom
l'aycca.

35. Teopun
KOMITJIEKCHBIX
YHUCell, TEOPUH
BEPOSATHOCTEN U
MaTeMaTHYECKOU
CTaTUCTUKU

35.1 OCHOBHBIX
TIOHSITUSL TEOPUU
KOMIIJIEKCHBIX
YHCel.

- dopmyIUpOBKa
OIpEETICHUS
KOMIUIEKCHOI'O YHCIIa.

- dopmyIHpOBKa
onpeaeneHus
KOMILIEKCHO-
COTPS>KEHHOT'0 YUCIIA.

- dopMynupoBKa
OIIpENEICHUST MOIYJIA
51 aprymeHrTa

KOMIIJICKCHOI'O YHCJIa.

- ®opMynHrpoBKa
OIIPEIEIICHUS. CYyMMBI,
YMHOKEHMS,

BBIYUTAHUSA, JCIICHUS
KOMIIJIEKCHOI'O YU CIIa.

— Bocnpoussenenue
3aMiCH KOMIUIEKCHBIX
YUCCII B PA3JIMYHBIX
dopmax
(anrebpanyeckou,
TPUTOHOMETPUUYECKOM,
MIOKa3aTeJIbHOM).

- I'eomerpuueckas
MHTEPIIPETALNS
KOMIIJIEKCHBIX YHCEIL.

35.2 OCcHOBHEBIE
MTOHSTHS TEOPUH

— PopMynHMpoBKa
KJIACCHYECKOT O
OIIpENEICHUS

10




BGPOHTHOCTeﬁ u BCPOATHOCTH.

MaTeMaTHU4YeCKON
CTATHCTHKI. — Bocnpoussenenue + +
dbopmyn TUTSt
BBIYMCIICHHS
YHCIIOBBIX
XapaKTEPUCTHUK

CIIy4ailHBIX BEJIMYHH.

- [Tepeuncienune + +
OCHOBHBIX 3a71a4
MaTeMaTHYECKOM
CTaTHUCTHKH.

2 CIIEHU®UKAL A OLEHOYHBIX CPEACTB

JlIsi  TeKylero KOHTpPOJISI HCHOJIb3YeTCs: ONpPOC, TeCTHpPOBaHHUE, OIleHKa
BbINIOJIHEH U], KOHTPOJIbHBIX PAa0bOT, OLlEHKAa CaMOCTOSITeJIbHON PaboThl U JpyTHE.

@opMONl NPOMEXKYTOYHOM aTTeCTalMU SBJSAETCA 2JK3aMeH 10 Yy4yeOHOH
JUCHUTJINHE.

KoHTpoJib U OLleHKa OCYIIEeCTBJSIOTCS C HCIOJb30BaHUEM CleAyRIIUX GOopM U
MeTO/I0B:

3 ceMecTp — 3K3aMeH.

3 MATEPHAUJIBI JI/11 TPOMEXXYTOYHOH ATTECTALIMHU 110 YYEBHOH
AUCHUIIJIMHE

Hpe,Z[MeTOM OLl€HKHU ABJAKTCA yYMEHHA W 3HAHHA. KOHTpOJIb N OIl€HKa
OCylmeCTBJAKTCA C UCIIOJIb30OBAHHUEM CJIEAYOLINX (l)OpM:
- 9K3aM€EH.

Bonpochl K 3K3aMeHy
1. Tlpenen yHKLUMM B TOUKE, ETO CBOMCTBA.
[Ipenen GyHKIMU Ha 6ECKOHEYHOCTH. 3aMeyaTe/IbHble Pe/ieJbl.
[IponsBoaHas, TabauMLa IPOU3BO/HbIX.
[IpoursBoAHAsA C/I0KHOU QYHKLIMU.
[Ipor3BOAHBIE BBICIIUX NOPAKOB.
MOHOTOHHOCTB U TOYKH 3KCTpeMyMa QPYHKIIUU.
BbInyK/10CTh ¥ TOYKHU Nepern6a GpyHKLUU.
AcHMOTOTHI QYHKIUU.
CxeMa aHasiu3a QyHKIUH.
Juddepennyan ¢yHkuuu. [leppoodbpasHasi.
Heonpe/iesieHHbIN HHTErpasl U ero CBoMcTBa. TabJiniia MHTEerpaJsios.
OnpenesieHHbIA HHTETpaJl U ero CBOMCTBA.
['eoMeTpuyecKUil CMbICJI ONIPeieJIEHHOT0 UHTETpaJa.
BeruuciieHne nyTH, NPONEHHOT 0 TEJIOM, C IOMOILBIO ONpe/ieJIEHHOr 0 UHTerpaJa.
MaTpuuHble MOZEe/IY, OCHOBHbIE NOHSATUS TEOPUU MATPHUILI,
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Onepanuu HaJ, MaTpULAMH.

Onpenenuresnu.

OcHOBHBIE IOHATUSA CUCTEMbI YPaBHEHUH.

Metop Maycca.

MeTog Kpamepa.

[loHATHE KOMIIJIEKCHOTO YHUCJIa.

['eoMeTpHYecKoe TOJIKOBaHHE KOMIIJIEKCHOTO YU CJIa.
JlericTBUA HaJL KOMIIJIEKCHBIMH YU CJIAMH.
TpuronomeTtpuryeckas ¢popMa KOMIIJIEKCHOTO YU CJIA.
[TokasatesbHass GopMa KOMILJIEKCHOTO YK CIIA.
[IpenMeT TeopuUM BePOSATHOCTEH. IJIEMEHTbl KOMOWHATOPUKHU

co4yeTaHue, HepeCTaHOBKI/I).

217.
28.
29.
30.
31.

CnydaliHoe co6bITHE. BeposITHOCTD C/1y4allHOTO COOBITHS.
CiydyaliHas BeJIMUMHA U €€ YMCJIOBbIEe XapaKTePUCTUKH.
MaTeMaTH4yecKoe OKHUAaHUe U JUCTIePCUS CIyYauHOW BEeJIUYMHBL.
CpenHee KBaZpaTUUYHOE OTKJIOHEHHUE.

[loHATHE 0 3a@a4ax MaTeMaTUYe€CKON CTaTUCTUKHU.

HpaKaneCKue 3da4dHHUA K IK3aMEHY

1.

10.
11.

12.

13.
14.

BeI14ucauTh
X' +x—12x"

o BXo13X5 41
BblauciauTb X=lox™ +1,

. Z-5

lim ———
Boraucaury % 2725,

im 10x* +3x* +2x+7
Boramcauts *° 19%° +8x+20x*

lim 8x% +16X

Boruncautp 70 4X
im sin6t

Boruucaurs 70 4t

2X
lim (1+£}
Beyucautp *° 3X .

2
Boruncnutp V3 X" =3,

y =3e* —8x

HaiiTu npousBoHy0 GQyHKLNHU B TO4Ke 9.

HaiiTu npousBoauyio GyHkuud Y — 78" +4X 5 rouke 3,
HaiiTu f (0),ecm/1 y=7x+3

’ _ 4 _ .ol
HaiiTu ( ),eCJII/I f(x)_(2x 5) sinx

' _ 3_ .
Haiitu ( ),ECJII/I f(x)—(4x 6) cosx.

(pa3mMeleHue,

HaiiTu yros Hak/I0Ha KacaTeJbHOM K apa6osie y = x* — 2x + 5 B Touke X = 0,5.
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15.
16.

17.
18.

19.
20.
21.

22.
23.
24.

25.
26.
217.
28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

HaiiTu yros Hak/J10Ha KacaTeJbHOM K napa6osie y = x> — 2x + 5 B Touke X = 1.
HaiiTu yros Hak/I0Ha KacaTeJbHOM K mapa6osie y = x* — 2x + 5 B Touke X = 1,5.

2x+1
HccnenoBaTh pyHKIUIO HA MOHOTOHHOCTb y = 0
x2—4
WccnenoBaThb Ha 3KCTpeMyM QYHKLHMIO Y = = 5
x2—

_ v3 2
HaiiTi ToukM nepern6a rpadpuka dyuxnun J ~ X X" —24x+7T

L Y =x=3x* —24x+7

2
o o X
HailTu acUMNTOThI KPUBOK Yy = —.

I/ICCJIe,EI,OBaTb Ha BBIITYKJIOCT

X—3
2_
o o X“—=9
HaHTHaCHMHTOTbIKpHBOH y = 4
x2—
o o x%2—4
HanTtu acuMnTOTHI KPHUBOHU Yy = 2o
x2—

2
o o X
HaiiTu acUMNITOTBI KpUBOK y = —.

xX+1
3 py?
HUccnenoBaTh GYHKIMIO HA MOHOTOHHOCTh y=Xx"—6x"+ gx.
_ 3 ay?
HccnenoBaTh Ha 3KCTPEMYM GYHKIHUIO: y =X —3x"+ 25.
_ 2 3
HUccnenoBaThb Ha BBIMYKJIOCTD y =10 +15x+6x" —x )
_ 3 _ 2 _
HaiiTu Touku neperu6a rpadpuka GyHKIUU y=2x"-9x" +12x -8
Axt—2x+x®
——dx
BBIYHUCJIUTD X )
cos(6x+5)dx
Beryucauthb I ( ) .
dx
Boruucauts © 37X,
sin X
————dx
Boruucauts © 1—4C0SX
3
5-2x) dx
Berauciaurhb -[( ) .
1
——dx
Boruncautp °© SIN° 4X
A -15+ %3
— dx
BBIYUCJIUTD X
0
I(x3 +3x+l)dx

BMHHCHHTbHHTeraHMZ4

T

4
'[ sin4x-dx
BeryucauTe uHTerpasn °

—rN

>——sinx |-dx
'\ cos” X
BelyucauTh uHTErpaa 4

—y2 _ -
Hanigute nuiomab GUrypsl, orpaHUYE€HHOU IMHUSMHU y=x 1, y= 3.
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— 2 —_ — J—
40. HanguTe muiowagb GUrypbl, OrpaHUYEHHON JIMHUSMU y=X"—4x+ 4, y=4-x

—5_y? —
41. HampuTte nuomagb GUrypbl, orpaHU4eHHON JIMHUAMU y=5-x Y =1

— y?2 —
42. Haipgute niowajb GUrypbl, OrpaHU4eHHON JTUHUSIMU y =X +4x+ 4, y=x+4

43. CkopoCTb MNPAMOJIMHEWHO JABWXKYIILErocsa TeJsa paBHaV(t):A't_tz' BeryucanTb
NYTb OT HayaJsa ABWXKEeHHUS ;0 OCTAHOBKHU.
44. Haiiru 3D— Ay TPAHCIIOHUPOBATDL pe3yJbTaT, €CJIU U3BECTHO, YTO
(1 —475j [—1975]
D= A=
45, —10839’ 4089_
[2 1] (1 2}
A= B=
46. Boraucaute A-B—2-B eciu 0 4 , -11)
% 0 -3
-2 3‘ s 0 4
47. BbIYUCIUTH ONpPe/eIUTEH: a) 41 ,0) 5 0
0 4 14
1 4 3
48. BbIYUCAUTH L2 .
X+y+z=4,
49, PelwuTe cUCTeMY JIMHEUHBIX YpaBHEHUN METO/,0M Fayccaix +2y+3z2=7,
x+y+5z=8.

3x+2y—4z =8,
50. PemmuTe cucTeMy JIMHENHBIX ypaBHeHUH MeToA0M Kpamepa: {ZX + 4y -5z =11,
4x —3y+2z=1.
3x+2y—4z =38,
51. PemmuTe cucTeMy JIMHEWHbIX YypaBHeHUH MeToA0M ['aycca: {ZX +4y -5z =11,
4x—3y+2z=1.

Xt+y+z=4
52. PewmuTe cucTeMy JIMHENHbBIX ypaBHeHU M MeToloM Kpamepa : {X +2y+3z=7,
x+y+5z=8.

53. CocTaBUTb M peELIUTb CHUCTEMY JIMHEHWHBIX ypaBHeHUU MeTojoM [aycca wuiu
MeToz0M Kpamepa:

/IBoe pabouux 3a BBINOJHEHHYI paboTy moayuuau 117 napu. IlepBbiii pabouunit
pabotan 15 nHei, a BTopor 14 gHel. CKOJIbKO MOJIydyal KaXAblH U3 HUX B JleHb, €CJIU
V3BECTHO, UTO NepBbIM pabouuii 3a 4 AHS nosy4yua Ha 11 siapu 6oJiblie, 4eM BTOpPOM 3a 3
AHs?

(2+30)-(4-2i) . (5+3i)+(4-2i)

54. BpINosHUTB AelcTBUs: 1) ,2) .
-\2 . .
55. BbinosiHUTB AencTBUs: 1) (B_ZI) ,2) (S_ZI)_(3+2|).
. =2e3 =5
56. Haiitu 2 ZZ,ECJH/I 2 =28 , ©2 OTBer 3anHUIIuTe B

TPUTOHOMETPHUYECKOH popMe.
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z .. T .. T

Z—l 21:2(cos£+|sm£) z, =16(cosz+|smzj
57. Hauntm “2,ecnu 2 2 , . OTBeT
3anuIIKTe B TOKa3aTeJabHOU popMe.

2
i).(3—4ij «/3_’+i

58. BrbinosHUTH AercTBUs: 1) (6+2|) (3 4|), 2) ( ) .

z .. T .. T

2_1 21:3(cos£+|sm£) 22:2(cos€+|smgj
59. Hautu “2, ecnu 3 3 , . OTBeT
3aMUIIUTE B IOKa3aTeJbHOU dpopMe.

2+3i
60. BbimosHUTb geiictBus: 1) 2—1 ,2) (2_|)+(5_2l).
3i i
_ —Get 703

61. Haiitu 4 ZZ,eCJH/I 7, =6e , Z,=1¢ . OTBeT 3aluIInuTe B
TPUTrOHOMeTpUUeCKOU popMe.

z .. T .7

= z, = 2(cos = +isinZ) 22:3(‘:053“3'”5]
62. Hantu “?2, eciu 4 4 OTBeT

3anuILINTE B IOKa3aTeJabHOU popMe.

63. B ypHe 5 6esibiX ¥ 4 KpacHbIX 1Iapa. M3 ypHbI HayAadyy U3BJjeKawT 3 mapa. Haitu
BEPOSTHOCTD TOTO, YTO M3BJIEUEHHBIE LIAPHI — OeJible.

64. W3 1000 u3roToBJIEHHbIX Ha 3aBOJie JeTajell 5 IITyK 6pakoBaHHbIX. KoHTpoJiep
npoBepsieT O/HY HayraJi BbiopaHHy1o AeTaib U3 3Tux 1000. HaliiuTe BeposITHOCTH TOrO,
YTO pOBepsieMas JleTa/lb OKaXKeTCs OpaKOBaHHOM.

65. Ilpy M3roTOBJIEHUM MNOJUIMINHUKOB AHWaMeTpoM 67 MM BepPOSTHOCTb TOrO, YTO
JAvaMeTp OyAeT OTJHWYaTbCs OT 3aJlaHHOro He 6oJjblie, yeM Ha 0,01 MM, paBHa 0,965.
HaliiuTe BepoOSATHOCTb TOrO, UTO CJAy4YallHbIA MNOJIIWNHUK OyJeT HUMeTb JUaMETP
MeHbllle yeM 66,99 MM uau 6osbiie yeMm 67,01 Mm.

O6pa3sen 5K3aMeHallMOHHOI0 6MJIeTa:

Psi3aHCcKMi CTAHKOCTPOUTEIbHBIH KoJLIeAK PI'PTY

OJOBPEHO DK3aMeHaAUOHHBII Onyer Ne 1
[IukaoBoOM KOMHCCHEN no gucuuminHe «MaTtematuka B TpodecCHOHAIBHOM
€CTECTBEHHOHAYYHBIX U JIESITEIILHOCTH
MaTeEMaTUYECKUX HUCIUILINH cnerainbHocTh: 15.02.16 TexHom0rus MamHOCTPOCHUS
ITporokon Ne ot
20 1. Kypc 2, rpymmsl: TM-21, TM-22
[Ipencenarens LIK:
N.M. benoycosa

1. Onepamuu HaJ MaTPUIIAMHU.

. z-5
lim ———
2. Boumcauts 2° 27 —25
z .. T .. T
2_1 21:3(cosz+|sm£) 22=2(cosg+|smgj
3. Haiitu “2 , ecin 3 3 , . OTtBeT

3aIUIITUTE B MIOKa3aTeabHOU (opme.
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[lepeyeHb 06'bEKTOB KOHTPOJIA:

HaunMeHOBaHME 00LEKTOB
KOHTPOJISl U OLI€HKH

OcHOBHBIE MOKA3aTeJH OLEHKH
pe3yJbTATOB

V1.1 Pemartb 3aga4d MaT€MaTu4CCKOro aHajinsa

— BebluncieHue mnpeneiaoB B TOYKE M Ha
OECKOHEYHOCTH C IOIY4YEHHUEM BEPHOIO
OTBeETA.

— Haxoxnenue npou3BogHoON (yHKIUH,
MPOU3BOJHON  CIIOKHOW  (QYHKIHH  C
MOJTY4YEHUEM BEPHOI'O OTBETA.

— Beoruncnenue wuHTerpana mo Qopmyne

Hrerotona-Jleiioanma c MOTydeHUEM
BEPHOI'0 OTBETA.

— DBbluncneHne  WMHTErpaja  METOIOM
HCTIOCPCACTBCHHOI' O HHTCTPHUPOBAHUA C

IMOJTY4CHHUEM BCPHOI'0 OTBETA.

— Brpluncnenue  wHTErpaja  METOAOM
MOJCTAHOBKM C  TIOJIYYEHUEM BEpPHOIO
OTBETA.
V1.2 Peniate MIPUKJIaJHbIE 3a7a4u C
— Pemenue npukiagHbIX 3adad  OpHU
HCIIOJIb30BaHUEM 2JIEMEHTOB o
MOMOILM TMPOU3BOJHOM C TMOJyYECHUEM
¢ depeHInaIbHOro u MHTETPAIIBHOTO
N BEPHOT'O OTBETA.
UCYHUCIIEHHI

— [IpuiioxkeHust onpeeneHHoro HHTerpaa
K BBIUUCIICHHIO TIOMIACH TIIOCKUX (UTyp,
ITYTH, IPOMIEHHOT O TOYKOM.

V2.1 AHanu3upoBaTh CIOXKHbIE PYHKIUH U
CTPOUTH UX TPaPUKH

— MHccnenoBanne Ha  MOHOTOHHOCTS,
HAXOXJECHUE TOYEK HKCTpeMyMa ApOOHO-
panoHanbHOM  (QyHKUMH U (WUIIN)
BBIPQ)KEHHOW B BHJE MHOIOYIEHa C
IIOJIyYE€HUEM BEPHOI'O OTBETA.

— HUccnenoBanue Ha BBIITYKJIOCTb,
HaxXoXJEeHHe Touek neperuda aApoOHO-
pauMoHanbHOM  QyHKUMH H  (WIH)
BBIDQ)KCHHOW B BHJE MHOIOYIEHa C
IIOJIy4E€HUEM BEPHOI'O OTBETA.

IpoOHO-
(unm)

—  Tocrpoenne  rpaduxa
panyoHanbHOM  (QyHKUMH U
BBIPQ)KEHHOH B BUJI€ MHOTOWIEHA.

V3.1.BpIuucisTh 3Hau€HUs TEOMETPUIECKUX
BEJIMYMH

— HaxoxeHue yria HakjJIoHa KacaTeJlbHOU
K mapadolie B TOUKE C MOJIyYeHHUEM BEPHOTO
OTBeETA.

— Bpruucnenue miomanei miockux QGuryp
MpU MMOMOIIY ONPEACIIEHHOIO0 MHTErpajia ¢
MOJTy4Y€HUEM BEPHOI'0 OTBETA.
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V4.1 ITpou3BoauTh OlNepalvii HaJ MaTPULIAMH 1
OTPEETUTEISIMU

- Haxoxnenne CYMMBI MaTpHuLL,
YMHOXXEHME  MaTpulpl  Ha  CKajsp,
YMHOXCHHME MAaTpUll, TPaHCIOHUPOBAHUE
MaTpull C OJYYEHHEM BEPHOI'O OTBETA.

— Boruncnenue onpenenurenei 2-ro, 3-ro
MOPSKOB IO MpaBUjaM M C IIOMOIIBIO
CBOICTB C ITOJTyYE€HUEM BEPHOI'O OTBETA.

— CocraBieHHE U pELIEHHE CHUCTEM
JUHEHUHBIX YPaBHEHUW I Pa3JIMYHBIX
IIPOU3BOJCTBEHHBIX 3aJa4 C ITOJIyYEHUEM
BEPHOI'O OTBETA.

V5.1 Pemate cucTeMbl IMHEHHBIX ypaBHEHUI
Pa3IMYHBIMH METO/IaMU

— Pemenne cucrem JIMHEHHBIX YpaBHEHHMU
METOJIaMH l'aycca u Kpamepa ¢
IIOJIyYE€HUEM BEPHOI'O OTBETA.

V6.1 BeImonHiaTh OelCTBUS HAA KOMIUIEKCHBIMUA
quCcIIaMU

— IIpoussenenue JIEHCTBUAN HaJ
KOMIUICKCHBIMH YHCJIaMH B Pa3JIMYHbIX
¢dopmMax ¢ Moy4eHHEM BEPHOr 0 OTBETA.

V7.1 Pemars 3a1a4n Ha BEIYUCICHUE
BEPOSATHOCTH C UCIIOJIH30BAaHUEM JJICMCHTOB
KOMOWHATOPUKH

— Pemenue 3aaad Ha BBIYHCIICHUC
BEPOATHOCTHU C UCITIOJIB30BAHUEM 3JICMCHTOB
KOM6I/IH8.TOpI/IKI/I C IIOJIYYCHHEM BCPHOI'O
OTBCTA.

—Pemrenne MIPOU3BOICTBEHHBIX 3a1a4
METOAMH  TEOPUU  BEPOSTHOCTEH €
MOJTYYCHHEM BEPHOT'O OTBETA

31.1 Ponp 1 MecTO MaTeEMaTUKX B COBPEMEHHOM
MHpE IPU OCBOEHUU MPO(HeCCHOHATBHBIX
JMCLIUIUTAH U B chepe mpodeccnoHaTbHOMI
JeSITeTbHOCTH

— Onucanue poiy ¥ 3HAYEHUs TUCHUTLIMHBI
B COBPEMEHHOM MHUPE IIpU OCBOCHHUH
npo(eCCHOHATBHBIX ~ TUCHUIUIMH W B
npoecCuoHaIbHON NEeSITEIbHOCTH.

[IpuBeneHne mnpUMEPOB  HCIIOIB30BAHUSA
MaTeMaTUKH B npo¢ecCHOHATEHON
JeSITEIIbHOCTH.

32.1 OcHOBHEBIE

MAaTEMAaTUYCCKUEC METOAbI peIHCHI/ISI HpI/IKJ'Ia,Z[HBIX
3a1a4

— @opMynHpOBKa TE€OMETPUYECKOIO0 U
MEXaHUYECKOr 0 CMbICJIA TPOU3BOTHOMN.

— IlpunoxeHus: onpeaeleHHOro UHTErpaia
K BBIYHMCIICHUIO TUIOMIAZCH MIOCKUX (PUTYp,
IIYTH, IPOUAECHHOIO TOYKOM.

33.1 OcHoBbl qudPepeHnanbHOro U
WHTErPaTbHOTO HCUUCIICHHUS.

— @opMyIUpOBKa OINpeNesIeHusl Ipesena
(GyHKLIUU B TOUKE.

— DopMyIUpOBKa OIpeIeIICHUs
MIPOU3BOAHON (DYHKITUH.
— ®opMyIHUpOBKa paBuil

maddepeHIupoBaHUs M TIEPEUUCIICHUE
MPOM3BOTHBIX OCHOBHBIX DJIEMEHTAPHBIX
GbyHKIMA.

— @opMynupoBKa NpaBUia HAXOXKICHUS
MIPOU3BOJHOMN CIOKHON (QYHKLIHU.

— dopmynupoBka anropuTMa
uccieoBayst GyHKIMKA HA MOHOTOHHOCTD,
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HaXOXKJEHHUE TOYEK HIKCTPEMYyMaA.

— dopmynupoBKa aJIropuT™Ma
UCCIIeIOBaHUsT (DYHKIIMM Ha BBITYKIOCTB,
HaxO0XKJIEHWE TOYEK meperuoa.

— QOopMyJIMPOBKA ONpPEeICHUS] aCUMITOTHI
rpaduka GyHKIUU, UX BUAOB M YPaBHEHUS
ACHMIITOT.

— Ilepeuncnenue miaHa HCCIENOBAaHUS U
MOCTPOCHUs Tpaduka QyHKIHH.

— Ilepeunicienue TaGIMYHBIX UHTETPAJIOB.

— Bocnpoussenenue ¢opmynsl HbroToHa-
JleiiOHMIIA.

34.1 OCHOBHBIE METOBI PEIICHUS 3a1a4
MaTEMaTHYECKOI O aHAJIN3a.

— Tlepeuncnenue cmocoOOB BBIUUCICHUS
MpeNeioB, YKa3aHHbIX B  IMpOrpaMme
JUCITUTLINHEL

— Ilepeuncnenne METO0B UHTETPUPOBAHUS
(HEmOCPEACTBEHHOTO HMHTETPUPOBAHUS U
METO/Ia 3aMEHbI IEPEMEHHOI).

34.2 OcHOBHbIE TIOHATHUS JTMHEWHOM anreOpshl.

— @opMyIUpPOBKA OCHOBHBIX MOHSATHN
TEOpUU MATPULL.

— llepeuucnenue mOCIEIOBATEIHLHOCTH
JIEMCTBUM MPU PEIICHUH CUCTEM JIMHEMHBIX
ypaBHeHHH 10  dopmyinam  Kpamepa,
meronoM ["aycca.

35.1 OCHOBHBIX MOHSTHUS TEOPUU KOMIUIEKCHBIX

YHUCCII.

— dopMynrpoBKa OIpeaeIeHUs
KOMIUIEKCHOT'O YHCJIA.
- DopmyJIHpOBKa ONpeENCIICHUS

KOMIUTIEKCHO-CONPSDKEHHOT O YHCIIa.
— DopMynupoBKa OIpPENCIICHUS] MOAYISA U
apryMeHTa KOMIUIEKCHOTO YHUCIIa.

— @DopMyIHpPOBKa ONpPEAEIEHHUS CYMMBI,
YMHOXKEHUS, BBIUYUTAHUS, JeTICHUS
KOMIIJIEKCHOT'O YHCIIA.

— BocnponsBenenne 3anucu KOMITJIEKCHBIX
qucen B Pa3IUYHbBIX dopmax
(anreOpanueckol, TPUTOHOMETPUUYECKOM,
MOKa3aTeIbHOM ).

— I'eomerpuueckas MHTEPIIPETALINS
KOMIIJICKCHBIX YUCCII.
N - DopMyIUpOBKa KJIACCUYECKOr 0
35.2 OCHOBHBIE MOHATUA TEOPUU BEPOSITHOCTEN U
. OTIpEJEIICHUS] BEPOSITHOCTH.
MaTeMaTUYeCKON CTAaTUCTUKH.
—  Bocmpomssenenne — popmyn Ui

BBIUMCIICHUS]  YUCJIOBBIX  XapaKTEPUCTHK
CITy4ailHbIX BEIUYHH.

—  IlepeuncieHne  OCHOBHBIX  3aaad
MaTeMaTHYeCKOM CTaTUCTHKH.

KpuTepum oneHKu:

YHI/IBepC?:U'[bHaH IIKaJla OEHKHA O6paSOBaTeJ'IbeIX ,ELOCTI/I)KGHI/If/'I.

‘ IIpo1ieHT pe3yabTaTUBHOCTH ‘

KauectBennas OIICHKA YPOBHA IOATIOTOBKH




(TIpOIEHT MPAaBUIIBLHBIX OTBETOB) bann (otmeTka) BepOanpHbIii aHaor
90-100 5 OT1iau4HO
75— 89 4 Xopolio
60— 74 3 Y 10BJIETBOPUTENHHO
MeHee 60 2 HeynoBiieTBOpUTEIHHO

BpeMs BbINOJIHEHUA: 45 MUHYT

4 NNEPEYEHb MATEPHUAJIOB, OBOPYZ1I0BAHUA U UH®OPMALIMOHHBIX
UCTOYHHUKOB, UCII0JIb3YEMbIX B ATTECTALIMH

4.1 Tpe60BaHUA K MUHUMAJIbHOMY MaTEPHAJIbHO — TEXHUYECKOMY
oGecrne4eHHIo.

Peanusanus nporpaMmbl JUCHUMIJIMHBI TPEOyeT HaJu4yKe yueOHOTro KabuHeTa
MaTeMaTHKH.

0O6opy/ioBaHMe y4ebHOr0 KabuHeTa:

- I0Ca/I0YHbIe MeCTa M0 KOJIMYeCTBY 00y4arIIUXCS;

- pabodee MeCTO Npeno/aBaTeis;

- KOMILJIEKT y4e0HO — METOAUYECKUX U YUeOHO — HaIJIsAAHbIX IOCOOUH;
- OCHOBHOM y4eOHUK U 3aJJa4YHUK, y4eOHbII MaTepual.

TexHuueckue cpescTBa 00y4eHUS:

- BU/I€OIPOEKTOP;

- 3KpaH;

- IepCOHa/IbHbIN KOMIIBIOTED.

4.2 CrIMCOK MCI0JIb3yeMbIX HCTOYHUKOB
OcHOBHbIE UCMOYHUKU

1. BoromoJsioB, H. B. MaTeMaTuKa: y4eOHUK AJs1 cpefHEro npodeccuoHalbHOTO
obpasoBanusi / H.B.Boromosios, II. U. Camoiisienko. — 5-e wu3z., mnepepab. u JAom. —
MockBa: UsgaTtenbctBo HOpaiit, 2023. — 401 c. — ([IpodeccuonanbHOe 06pa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekct: anekTpoHHbli // O6pa3oBaTesibHas maTdopma
IOpaiiT [caiiT]. — URL: https://www.urait.ru/bcode/511565.

2. MareMaTuka: y4eOHUK JJis1 cpeaHero mnpodeccHoHa/lbHOTO 06pa3oBaHUs /
0. B. TatapuukoB [u pap.]; nox o6buen pepakuued O.B. TarapHukoBa. — Mockaa:
U3patenbctBo Hpaitt, 2023. — 450c.— (IIpodeccuonanbHoe o06pa3oBaHuE). —
ISBN 978-5-9916-6372-4. — TekcTt: anekTpoHHbId // O6pasoBaresibHas maatdopma
IOpatiiT [caiiT]. — URL: https://www.urait.ru/bcode/512206.

JonosHumeabHbIe UCMOYHUKU

1. BoromousioB, H. B. [IpakTuyeckre 3aHATUSA MO MaTeMaTuke B 2 4. YacTp 1 :
y4ebHOe TTocobue A cpeiHero npodeccuoHasibHoro o6pasosanus / H. B. bBoromosioB. —
11-e wusjg., nepepab. u gon. — MockBa: M3patenbctBo MOpaiit, 2023. — 326 c. —
(IlpodeccronanbHoe ob6pa3oBaHue). — ISBN 978-5-534-08799-4. — URL
https://urait.ru/bcode/512668

2. boromosios, H. B. IlpakThyeckue 3aHATHA N0 MaTeMaTHKe B 2 4. YacTb 2 :
y4ebHOe nocobue ajs cpefHero npodpeccuoHasbHOro oopasoanus / H. B. boromosioB. —
11-e usp., nepepab. u gon. — Mocksa : HUsgatenbctBo HOpait, 2023. — 251 c. —
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https://www.urait.ru/bcode/511565
https://www.urait.ru/bcode/512206

(ITpodeccuonanbHoe o6pa3zoBanue). — ISBN 978-5-534-08803-8. — URL
https://urait.ru/bcode/512669

3. Maremaruka [Tekcrt]: y4e6HUK: [AJd cpefHero MnpodeccuoHaJIbHOTO
06pa30BaHUs MO TeXHUYEeCKUM crnenranbHocTsM| / B. I1. 'puropees, T. H. Cabyposa. - 4-e
u3fa., crep. - MockBa: Akagemusa, 2020. - 367, [1] c.: un,; 22 cMm. - (IIpodeccuonanbHoe
obpazoBanue) (Tom 50). - 2000 »sk3. -ISBN 978-5-4468-9418-5 (B mep.) - URL:
https://academia-moscow.ru/catalogue/4890/480304.
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