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1 IlosicHMTEIbHASA 3aIIUCKA

@®OC mpenHa3HaueH JJs1 KOHTPOJISI M OLIEHKH 00pa3oBaTEIbHBIX JOCTUKEHHN
oOy4aronmxcs, 0CBOUBIINX Nporpammy yueoHou nucuurumabl EH.01 Maremaruka.

VYuyebnas  gucimmmuHa EH.01  Marematuka  siBisieTcst  00s3aTeibHOM
JUCUUIUIMHOW M OTHOCHUTCSI K MareMaTH4eCcKOMY U OOIIEMY €CTECTBEHHOHAyYHOMY
nukiy. Ha ocBoenue nmporpammel yueono# auciurumnbl EH.01 MaremaTtika oTBe1eHO
MaKCUMaJIbHOU yueOHO# Harpy3ku — 105 gyacoB, B TOM ducCIIe:

- 00s13arenpHas ayAUTOpHas Harpy3ka ctyjeHTa -70 4acos,

- CaMOCTOSITENIbHOW BHEAYAUTOPHOM HArpy3KU CTyIeHTa — 35 4acoB.

®OC BrmoOYalOT B ce0S KOHTPOJIbHBIE MaTepuanbl i HPOBEICHUS
OTIEPATUBHOIO (IIOYPOUHOTO0), pyOSXKHOro (1Mo pa3jenaM M YKPYNHEHHBIM TeMaM) U
UTOTOBOT'0 KOHTPOJIS MO 3aBEPLICHUIO U3YYEHUS JUCIUIUIAHBI.

DOC npedycmampuesaem cedyrouiue 6u0bl KOHMpOoas:

- MUChMEHHbIC PAOOTHI;

- KOHTPOJIb C TOMOIIbIO0 TEXHUUECKUX CPEACTB U HHPOPMAIIMOHHBIX CUCTEM.

DOC npeononazarom cnedyroujue (hopmvl KOHMPOA:

- TECTUPOBAHHE,

- KOHTPOJIbHBIEC PA0OTHI.

NtoroBoii popmoit KOHTPOJIS 110 3aBEPIICHUIO U3YUEHUS TUCITUTIINHBI
EH.01 Maremaruka, corjlacHO y4eOHOTO TIaHa, SIBJIIETCS dK3aMeH, KOTOPBIN

NPOBOAMTCSA B ()OpME YCTHOTO SK3aMEHA IO PACTIMCAHUIO SK3aMEHOB, YTBEPIKIICHHOTO
TUPEKTOPOM TEXHHUKYMA.

@OC pazpaboTaH Ha OCHOBAHUH:

- ®I'oC CIIO mo cnemuanpHocTH 23.02.06 TexHuveckas >KCIUTyaTarvis
MOJIBM>KHOTO COCTaBa KeJNe3HBIX 10POT;

- yuebHoro mmana crenuagbHocTn 23.02.06 TexHuyeckas SKCIUTyaTaus

IIOABMXKHOI'O COCTaBA XKCJIC3HBIX NJOPOT,



- paboueti mporpammel o Aucnurumae EH.01 MaTtemaTuka a1s
cneranbHocTr 23.02.06 Texuuueckast sKCIuTyaTalysi MoIBH>KHOTO COCTaBa )KEJIE3HBIX
IOpOT;

- [Tonoxenust o TeKyIIelH 1 MPOMEXYTOUHOM aTTeCTalluy CTYAEHTOB (pruman
CamI"VIIC B r. Caparose, o0yuatoimxcs no OIIOIT CIIO na ocnose @I'OC CIIO.

B pesynbTare ocBoeHUS yUeOHOM TUCITUTIIMHBI 00 yJarOIHICS T0JHKSH
ymemop:

¥Y1 ucnonap30BaTh METOIBI IMHEHHON anreOphI;

Y2 pemiate OCHOBHBIE TPUKJIAIHBIE 331a41 YUCJIEHHBIMU METOIAMH.

3Hamb:

31 OCHOBHBIE NOHSTUS M METOJAbl OCHOB JIMHEHHON anreOphl, IUCKPETHOU
MaTeMaTUKU, MAaTEeMATUYECKOr0 aHalIu3a, TEOPHH BEPOSITHOCTH M MaTeMaTHYECKOMN
CTaTUCTHKH;

32 0CHOBHBIE YUCJICHHBIE METO/IbI PEIICHUS TPUKIIAIHbIX 3a/1a4.

B pesynprare ocCBOEGHHMS y4ye€OHOW JUCIMIUIMHBI OOYYarOmUWCS JAOJDKEH

c(opMUpOBaTH CIIEAYIOIIIE 00IMe KOMIIEeTEHIIMH

OK 01. BbiOuparb cnoco0bl pemeHus 3a1ad npoPecCUOHAIbHON NeATeNbHOCTH MPUMEHHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHbIE CPEJICTBA MOMCKA, aHAIM3a U MHTEpPHpeTaluu HHGOpMaluu U
MH(OpMaIMOHHBbIE TEXHOJIOTHH JUIS BHIOJHEHUS 3a/1a4 TPO(PeCCHOHAIBHOM IESTeNbHOCTH

OK 03. I[InanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JTUYHOCTHOE pPa3BUTHE,
NPEANPUHUMATEIBCKYIO JESTENBHOCTh B MPOQECCHOHAIBHON Ccdepe, HCIOIb30BaTh 3HAHUS IO
(pHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIUIX

OK 04. DddexTuBHO B3aMOICIICTBOBATH M padOTaTh B KOJUIEKTUBE U KOMaH]Ie

OK 05. OcCymecTBisTh YCTHYIO W NHUCBMEHHYIO KOMMYHHMKAIIMIO HA TOCYJApCTBEHHOM  SI3bIKE
Poccuiickoii @eneparuu ¢ y4eToM 0COOEHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. IlposBisaTh rpakxIaHCKO-MATPUOTUUYECKYIO TO3MIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJAUIIMOHHBIX OOIICYETIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C y4E€TOM
rapMoHusaigvu MCKHAIUMOHAJIBHBIX W MCKPCIUTHO3HBIX OTHOIHGHI/II\/JI, MNPpUMCHATL CTaHAApPThI
AHTUKOPPYIIIMOHHOTO MOBEICHUS

OK 07. CopelicTBOBaTh COXpaHEHHUIO OKPY)KAIOLIEH Cpefibl, pecypcocOepexeHII0, MPUMEHSTh 3HAHUS
00 M3MEHEHHUM KINMaTa, HNPUHIUIB OEpeXIUBOr0 IMPOU3BOJCTBA, IPPEKTUBHO NEHCTBOBATH B
‘Ipe3BLI‘IaI>'IHBIX CUTyallusxX



B pe3ynbTare ocBoeHUs yueOHOM AUCIUILIMHBI CTYACHT JOJKEH c(hopMupoBarhb
cienyromye npogeccuoHaJIbHble KOMIIETCHIUM

[IK 2.2 IlnanupoBaTh U OPTaHU30BBIBATH MEPOIPUATHUS MO COOIIOIEHUIO HOPM
0e30MacHbIX YCIOBUHM Tpy/Ia.

[1K 2.3 KonTpoaupoBaTh U OLICHUBATh Kau€CTBO BBIMOJHSIEMBIX PadoT.

I1IK 3.1 OpopmiIaTh TEXHUYECKYIO U TEXHOJOTHUECKYIO JTOKYMEHTAITUH.

[IK 3.2 PaspaOarpiBaTh TEXHOJOTHYECKHE MPOILIECCHI HA PEMOHT OTICIbHBIX
JeTajiell U y3JI0B MOABUKHOTO COCTABA KEJIE3HBIX IOPOT B COOTBETCTBUU C HOPMAaTUBHOM

JTOKYMEHTAIUEH.



2 Pe3y.]'leaTbl O0CBOCHHUA NUCHUIIIIMHBI, MOAJEKAIUE ITPOBEPKE

Pesyabsrarbl O0béM BpeMeHH, Bua u Ne 3aianus
o0y4eHust Homepa pa3aeJios OTBeA¢HHBIX HA U3y4YeHHUe st
(ocBoeHHbIC OcHoBHBIE NOKA3aTeJIN OLle HKH Pe3yJIbTaTOB (Tem) no paGoseit (makcupansuas nazpysa) OHEPaTHBHOTO.
YMCHUSA, YCBOCHHbIC Y nporpaMme 4ACKI % pyﬁe)lﬂ.[oro u
3HaHus) / UTOTOBOT0
KomnereHuuu KOHTPOJIA
YMmeTs. Ymeer:
Vi - TIepeBOAUTH U3 anredpanyeckoil Gopmsl B
3HaTh.: TPUTOHOMETPUYECKYIO, ITOKA3aTEeIbHYIO U 00PaTHO;
31 - BBINOJHSTH JCHCTBUS C KOMILICKCHBIMU YHCIIAMHU B
OK 1-7. anredpanyaeckoit gopme;
IIK 2.2. - BBINTOJHSATH IEHCTBUS ¢ KOMIICKCHBIMA YHCJIaMH B
IIK 2.3. TPUTOHOMETPUYECKOU opme
gﬁ g; - HAXOUTh cyMMapH(-)e HaNpsHDKEHUE C IIOMOILBIO Tena 1.1 12 120 13 4.1. 113 4.2
2. KOMIIJICKCHBIX YHCElT, )
- ONpEENATh APIYMEHT KOMIUJIEKCHOTO 4HCIia
- M300pakaTh YKMCIIa B KOOPAMHATHON IIOCKOCTH.
3naer:
- IpaBUJIa BHIOJHEHUS JEHCTBUIN C KOMILJIEKCHBIMU
YU CJIaMU;
- IpaBuUJjia IepeBO/ia BEIUYNH, 3aJaHHBIX YPAaBHEHUEM
TapMOHUYECKUX KOJICOAHUH B KOMIUJICKCHBIC YHCJIA.
YMmeTh: YMmeerT:
V1 - HAXOJIUTh O0BEIUHEHHUE, TIEPECCUECHUE U PA3HOCTh
3HATh: MHOKECTB,
31 - ONPEIEIIATh KOJIMUECTBO BEPLIMH rpada;
OK 1-7. - IPUMEHSTh TEOPUIO IpadoB MpPHU peleHu U Tema 2.1 11 11% [134.3
IIK 2.2. MIPUKIAJHBIX 3a1a4.
IIK 2.3. 3naer:
IIK 3.1. - IpaBuJIa A€M CTBUM IIPU BBITIOJHEHUU OIlEpALlMN HAJl
IIK 3.2. MHO>KECTBAMH,




- OIpeJieNieHNe U cBoMcTBa rpadoB.

YMmeTh:

Vi
3HaTh.
31
OK 1-7.
IIK 2.2.
IIK 2.3.
IIK 3.1.
IIK 3.2.

YmMmeer:

- HaXOJUThb MPOU3BOIHYIO (DYHKLIHH;

- OMHCHIBATh CBOMCTBA (DYHKLIHH C TTOMOIIBIO
MPOU3BOIHOM;

- CcTpouTh rpaduk (yHKIIUH, UCIIOJB3YS €€ CBOMCTBA;
- HaXO0UTh OHpGI[CHeHHBIfI HHTCIpal;

- COCTaBUTh ONPEICICHHBIN HHTETPAJI IT0 YCIIOBUO
MPUKIAIHOM 3a1a4u;

- IPUMEHSATH OIIPEEIICHHBIN HHTErpal IIpu
OMMPCACIICHNH YpaBHCHU A ITYTH, IIJIOMAAN

urypsr;

- pemath audepeHINATbHBIC YPABHCHUS IIEPBOTO U
BTOPOT'O MOPSAKOB;

- HaXOJUTh YaCTHBIC pelieHus Au(pepeHIINATbHBIX
ypaBHCHI/Iﬁ IpH 3aJaHHBIX HAYaJIbHBIX YCIIOBUAX,

- cocTaBIATh TUddepeHInanbHoe ypaBHEHUE 10
YCIIOBHIO 33/1a4H;

- pacKIaibIBaTh (PYHKIIMU B YUCIIOBbBIE PSJIbI;

- HaXO/IUTh YaCTUYHBIC CYMMBI PSIa;

- oIpeaAciAThL CXOAUMOCTD pslia IO U3YYCHHBIM
MIPU3HAKAM.

3naer:

- OCHOBHBIE (popMyIbl T hepeHIHPOBAHUS;

- hopMyny Ui HaXOXKACHHS OMpPENIETICHHOTO
WHTETpaa;

- OCHOBHBIC (JOPMYJIBI U CITIOCOOBI MHTETPUPOBAHHUS,

- METOJIbI pemeHus u(pepeHIINaNbHBIX YPaBHEHUH;
- IPU3HAKU CXOJIMMOCTH Psfa;

-TIpaBUJIa IPUMEHEHU S YUCIOBBIX PSJIOB MIPH PELLICHUH
3ajau.

Temer 3.1;
3.2:3.3;3.4

35

35%

113 4.4;113 4.5;
113 4.6;113 4.7

YMeTh:
V1

YMmeer:
- HAaXOIUTh YUCIIO HepeCTaHOBOK, CO‘{eTaHI/Iﬁ nu

Tema 4.1

16

16%

113 4.8; 113 4.9




3HATD:

pa3MeNIeHNM;

31 - pa3nuuaTh COETUHEHHE MO TEKCTY 3aa4u;
OK 1-7. - HaXOAUTb BEPOSITHOCTH COOBITHS, UCTIOIB3YS
1K 2.2. KJIACCUYECKOE OIpEICIICHNE BEPOSTHOCTH;
IIK 2.3. - IPUMEHSATH TEOPEMBI O CYMME U IIPOU3BEICHUU
IIK 3.1. COOBITHI;
IIK 3.2. - Wcmoab30Bath Gopmynny bepHynau mpu pemeHun
MPUKITAIHBIX 32/1a4.
3naer:
- (hopMymBbl TSI HAXOKJICHUS YUCia MePecTaHOBOK,
pa3sMEIIEHUN U COYETaHUN;
- OTIpeJIeNIEHHE BEPOSITHOCTU COOBITHS;
- TEOPEMBI O CYMME U MPOU3BEICHUH COOBITUI;
- MeTO/1bl MpuMeHeHUs popMyasl bepHymm ams
pEIIeHHs] CTAaTUCTHUYECKUX 3a/1a4.
YMeTh: Ymeer:
y2 - HaXOIUTh 3HAYECHME ONPEACIEHHOTO HHTETpaia
3Hath: METOJJaMH IPSIMOYTOJIbHUKOB M TPalleLHH;
32 - pa3uyaTh M0 PUCYHKY CIIOCOOBI YHCIEHHOTO
OK 1-7. UHTETPUPOBAHUS,
IIK 2.2. - HaXOJUTh MPUOIMKEHHOE 3HaYeHHUE (PYyHKIIHH
IIK 2.3. METOJaMH YHUCIICHHOTO U (hepeHITnPOBaHNST,;
IIK 3.1. - HAXOJUTh 3HAUYECHUE IPOU3BOJHOM B TOUKE,
IIK 3.2. MIPUMEHSIST MeTOJT Ditnepa; Tema 5.1;5.2:5.3

- pelaTh MeTo0M Jiiiepa OOBIKHOBEHHbBIE
muddepeHIIanbHbIe YpaBHEHUS,

- MPUMEHSTh METOJ] Diljiepa Mpu pelieHU U
MPUKIIAHBIX 3a7a4.

3naer:

- IpaBUJIa HaXOXKJCHUS OIPEIETICHHOTO MHTerpasa
METOJaMH YHUCIIEHHOTO UHTEIPUPOBAHMUS;

- (hopmynel MeToza Didsiepa NI HaX0KICHUS
MPUOJIMKEHHBIX 3HAYCHU N (PYHKIIUN METOJaMU
YHCIIEHHOTO TU(PPEpEeHIINPOBAHNS;

23

23%

113 4.10; I134.11
113 4.12




- Metox Dinepa pemeHus auddepeHITnaTbHbIX
YpaBHEHUH.




3. TeopeTuueckue 3aganusi (T3)

4.1 PacueTHOC 3a/1aHUE

4.1.1. TekcT 3aganusa

Bapuant 1
1. Hcnoss3ys anrebpamdeckyro (GopMy KOMIUIEKCHOTO YHCIA, BBIMOJHUTH
JICUCTBUS:
2 . . 2T T . . T
a) 6 (cns? +1 sm?) +2 (cos; +1 sm;);
b) 2(cos30° +isin30°) - 3(cos90° +isin90°)
2. Vcnonb3ysi TPUTOHOMETPHUYECKYIO (hOpMY KOMIUIEKCHOTO YHUCJIa, BBIOJHUTD
JNEUCTBUA U 3aMKUCATh pe3yanaT B MMOKa3aTeapbHON hopme:

0 (cos(2)+ 1m(-2)- (3 )

b) 6(cos160° + isin 160“]:(((:0540“ +isin40°); ¢) (2 + 21)°,

Bapuanr 2
1. Ucnonb3ys anredpanueckyto (opMy KOMIUIEKCHOTO YHCJIA, BBIMOJHUTH
JICUCTBUS:

3 . . 3T T . . T
a) 2 (cosj +1i SIHT) + (cos; +1i sm;),
b) 4(cos60° +isin60?) - 2(cos0° + isin 0)

2. Vcnonb3ysi TPUrOHOMETPHUUYECKYIO0 (POPMY KOMILJIEKCHOTO YHUCJIa, BBIIOJIHUTD
JICICTBUS U 3amUCcaTh PE3yNbTaT B OKa3aTrelbHOU popme:

a) (cos ( )—I— i sin (2;)) é(cos E;—H—F sinl—n);
b) (6— 6i):1/3(cos 40° + i sin 40°): c) (cos 15° +isin 15°)%,
Bapuanr 3

1. Ucnonb3ys anredpanueckyto (opMy KOMIUIEKCHOTO YMCJIA, BBIMOJHUTH
JIEUCTBHUS:

T P - 2 . . 2T
a) (cns;—i—asm;)+3((:05?4—15111?),
b) 4(cos45° +isin45°)-3(cos180° +isin 180°)

2. Vcnonb3ys TPUrOHOMETPHUUYECKYIO (hOpMY KOMIUIEKCHOTO YHUCJIa, BBIIOJIHUTD
JIEICTBUS U 3amUcaTh PE3yNbTaT B OKa3arelbHOU popme:

a) V3(cos92° + isin 92°)-/6(cos 88° + sin 88°);
b) 4((0:-5—4—15111 ) (xf_—r,) c)vf_(coslﬂ'f‘—i—zmnl{]'f‘)f’
Bapuanr 4

1. Ucnonb3ys anredpanueckyro (opMy KOMIUIEKCHOTO YMCJIA, BBIMOJHUTD
JIEUCTBUS:

a) 4((:05? +1 sin?) + (cos; +1 sing);
b) 2(cos30° +isin30°)-3(cosm + isinm)



2. Vcnionb3ysi TPUTOHOMETPHUUECKYIO (hOpMYy KOMIUIEKCHOTO YHCJIA, BBITIOJHUTh
JEHCTBUS W 3aIllcaTh PE3yNbTaT B OKa3aTeJIbHOU (popme:
a) (4+4i)-3(cos75%+sin75%);

b) 4 (cosi—’; +1i sini—’;) :; (cos (—i) + isin (—i))
c) (%(c055?9+isin5?“)1“.

4.1.2. Bpemsi Ha BbINOJIHeHHe: 60 MuH.

4.1.3. IlepeyeHb 00bEKTOB KOHTPOJIA M OLIEHKH

HauMeHoBaHue 00b€KTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIC TTOKA3AaTeJH
OLICHKH pe3yJibTaTa

Kpurepuii ouenku

Y 1 BemoaHsaTe IeHCTBUS HALT
KOMILJIEKCHBIMH YHCJIAMH B
anredpanveckou u
TPUTOHOMETPUYECKOU

opme;

¥ 3 IlpeacrtaBiaTh

KOMIIJIEKCHOE

YHCJIO B MOKa3aTeIbHON

popme;

- [lepeBoa n3 anredpanyueckoit
dbopmbI B
TPUTOHOMETPUYECKYIO,
NOKa3aTelbHy0 1 00paTHO

- JIeWCTBUS ¢ KOMIIEKCHBIMH
YHCJIaMU B alre0panyecKoi
dbopme

- JleficTBUS ¢ KOMIUICKCHBIMU
YUCIIaMH B
TPUTOHOMETPUUECKOU Popme

5 «OTJIIMYHO -
BBIIIOJIHEHO BCE,;

4 «xopomo» -
BBINOJHEHO 4 M3 5;
3 «yIOBID» -
BBINIOJHEHO 3 M3 35;
2 «HE YAOBID» -
BBLINIOJIHEHO MEHee 3

3 1 OCHOBHBIE ITOHATHS 1
METO/IbI TMHEHHOU anreOpbl

- [lepeuncnenue
MOCIEA0BATEILHOCTH
JICICTBUI ITPU MIEPEBOJIE
KOMILJIEKCHBIX YHUCEN U3 OTHOH
(GhOopMBI B APYTYIO U TIPU
BBITNIOJIHEHUH JEHUCTBUI C
KOMIUIEKCHBIMH YU CJIaMH

4.2 PacyeTHoe 3a1aHUE

4.2.1. TexkcT 3aganusa

Bapuanr 1

1. Tlo maHHBIM YpaBHEHHUSIM HAITUCATh COOTBETCTBYIOIINE KOMILJIEKCHBIE YHCIIA B
nokazaTenbHOM U anredbpamveckoil Qopmax wu

MOCTPOUTH COOTBETCTBYIONIHE BEeKTOpBI(IprHUMaeTcs w = 314 paa/c unu

TPUTOHOMETPUYECKOM,

w = 18000rpazg/c):

a) u=2 sm(mt—kg];

b) u= 127 sin(wt + 120°).
2. JIea TrTeHeparopa, KOTOpble JaloT (IIpU CTaHIAPTHOM
COOTBETCTBEHHO Hanpshkenus Uy = 220 sin(wt + 60°) u

COCTOSIHUM)



u, = 127sin(wt —90°) coemuHensl moOcieaOoBaTeNbHO.  OIpeaeIUTh
COIPOTHBIICHHE Ha 3a)KUMax Iienu, ecym cuia Toka I = 0,5A, u HanpspkeHue
OyJeT CyMMapHBIM.

Bapuant 2

1. Ilo maHHBIM ypaBHEHHSIM HAHMCaTh COOTBETCTBYIOIINE KOMIJICKCHBIC YHCJIA B
TPUTOHOMETPUYECKOM, TOKa3aTeJbHOW W anreopamdyeckoil dopmax u
MOCTPOUTH COOTBETCTBYIOIIHE BEKTOPBI (mpuHUMaeTCs
w = 314 pag/cunu w = 18000rpag/c):
a) u= 2,5sin(wt+ 1,5m);
b) u= 4sin(wt+ 20°).

2. JIea TeHepatopa, KOTOpble JaioT (IIpU CTAaHAAPTHOM  COCTOSIHUM)
COOTBETCTBEHHO HampspKeHus U, = 220sin(wt + 30°) u
U, = 127sin(wt — 270°) coemuuensl mocienoBareabHo. OnpenenurTs
COIPOTHBJICHNE Ha 3aXKUMax 1enu, eciu cuia Toka | = 0,6A, u Hanpsokenue
OyJeT CyMMapHBIM.

Bapuanr 3

1. Tlo naHHBIM ypaBHEHHUSAM HAIMCATh COOTBETCTBYIONINE KOMIUICKCHBIC YHCIa B
TPUTOHOMETPUYCCKOM, TIOKa3aTelbHOW U ainreOpanveckoid ¢dopmax u
MOCTPOUTH COOTBETCTBYIOIINE BEKTOPHI (IPHUHUMACTCS
w = 314 pag/c unu w = 18000rpag/c):
a) u= 0,8sin(wt+ gj;

b) u= 12sin(wt+ 90°).

2. JIea TeHepaTopa, KOTOphle JaroT (IIPU  CTAaHAAPTHOM  COCTOSIHHM)
COOTBETCTBEHHO Hampsikerus U, = 220sin(wt — 60°) u
u, = 127sin(wt+ 90°) coexumuensl noclenoBareiabHo.  OnpenenuTsb
CONPOTHUBJICHUE HA 3aKUMax LenH, ecym cuna toka | = 0,54, u nanpskenue
OyZIeT CyMMapHBIM.

Bapunanr 4

1. Tlo naHHBIM ypaBHEHHUSIM HAIUCATh COOTBETCTBYIOIINE KOMIUICKCHBIC YHCIA B
TPUTOHOMETPUYECKOM, TIOKa3aTelbHOW U anreOpamdeckoid ¢dopmax u
MOCTPOUTH COOTBETCTBYIOIINE BEKTOPHI ( IPUHUMAETCS
w = 314 pag/cunu w = 18000rpag/c):
a) u= 4sin(wt+ gj;
b) u= 2sin(wt+ 180°).

2. JIBa reHeparopa, KOTOphle nal0T (IpU CTAHAAPTHOM COCTOSIHHH)
COOTBETCTBEHHO Hanpshkenus Uy = 220sin(wt +90°) u
u, = 127sin(wt — 60°) coeauuensl nocaemoBarenbHO.  ONpenenuTsb
CONPOTHUBIIEHHE Ha 3aKMMax 1enu, ecm cwia toka I = 0,5A, u manpsoxenue
OyIeT CyMMapHBIM.



4.2.2. Bpemsi Ha BbINIOJIHeHHe: 60 MuH.

4.2.3. llepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKHU

HaumeHoBaHue 00bEKTOB OcHoBHBIE IOKA3aTeEJH Kpurtepuii oueHku
KOHTPOJISI M OLIEHKH OLICHKHM pe3yJbTaTa
Y2  llpumeHSTh METOABI 5 «OTIIMYHO» -
JUHEWHOW  anreOpbl  Jid BBITIOJIHEHO BCE;
peLIeHUs - Haxonuts cymmapHoe 4 «xopomuoy -
npo(ecCUOHANBHBIX 33/1a4; | HapsKEHHE C TOMOIIIBIO BBIIIOJIHEHO 33J1aHUE
KOMIIJIEKCHBIX YMCEN No2:
- OnpenenexHue aprymesTa 3 «ynoBm» -
KOMIUIEKCHOT'O YMCJIa BBIIIOJIHEHO 33/1aHNE
- BoOpaxeHnue uncia B Nol;
KOOPIMHATHOM IJIOCKOCTH 2 «HE YIOBID» -
BBITNIOJIHEHO MeHee |
3a/1aHus
- [lepeuncnenue
MOCJIEA0BATENBHOCTH

JICUCTBUU IIPU NIEPEBOJIE
BEJIUYMH, 3aJaHHBIX
YpaBHEHUEM TapMOHUYECKUX
KoJIeOaHUI B KOMIUIEKCHBIE
yucia

- [lepeuncnenue
MMOCJIEA0BATEILHOCTH
JIEUCTBUU TTPU

BBIIIOJIHEHUH JEUCTBHUI C
KOMIUIEKCHBIMH YU CJIaMHU

3 2 CniocoObl perieHus
NPUKIIAIHBIX 33/1a49 METOJIOM
KOMIUICKCHBIX YHCEL.

4.3 PacueTHOC 3a1aHUE

4.3.1. Texkcr 3agaHus

Bapuanr 1

1. Jlauel MHOkecTBa A = {a,b,c,d,f}u B = {b,c,d, e, k}. Haiitn
AUB,AnB,A\B,B\A.

2. Haitru CUD,C nD,C\D,D\C eciu C = (—=;5), D =[-2;7].

3. B rpade, n3o006paxeHHOM Ha pUCYHKE, yKa3aTh MIPHUMEPHI 3aMKHYTOTO MapIIPyTa,
eCIIM HaYaJIbHbIH MyHKT V.
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4. KonuuecTtBo pedep rpada, MHIMIAESHTHBIX BepimHe B, paBHo...
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Bapuanr 2

1. Jlansl maoxectBa A = {—2,4,5,6,7}u B ={-1,0,4,6,8}. Haiitu
AUB,AnB,A\B,B\A.

2. Haitru CU D, C n D,C\D,D\C eciu C = [-5;2], D = (—2;+==).

3. B rpade, n300pakeHHOM Ha pHCYHKE, YKa3aTh IMPUMEPbI 3aMKHYTOT'0O MapIIpyTa,
€CJIM HayalbHbIN MyHKT V.

Ve € v
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V1 €10 Vs

€9

€s

Bapuanr 3




1. Jauser maoxkectBa A = {a, b.c, f,gtu B = {a,c, f, k}. Haiitu
AUB,AnB,A\B,B\A.

2. Haittru CUD,C N D,C\D,D\C ecmu C = (—=;7), D =[-2;6].

3. B rpade, n3o6paxkeHHOM Ha PUCYHKE, yKa3aTh MPUMEPHI 3aMKHYTOTO MapIIpyTa,
€CJIM HadaJIbHBIA MyHKT 1.
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4. KommuecTBo pedep rpada, MHIUAECHTHBIX BepIIMHE A, PaBHO...
A

BapuanT 4

1. Jlansl maoxectBa A = {—1,0,3,5,7}u B = {—2,—1,1, 3,8} .Haiitu
AUB,ANB,A\B,B\A.

2. Haitru CUD,C n D,C\D,D\C eciu C =[—3;5], D = (—=;4).

3. B rpade, n300paskeHHOM Ha pUCYHKE, YKa3arh IPUMEPHI 3aMKHYTOTO MapIIpyTa,

€CJIM HavaIbHbIN MyHKT V.

Ve €7 Vs
Vz e Viz es Vi 0 .
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4. KonmdecTtBo pedep rpada, MHIUASHTHBIX BepiuHe A, paBHO...



4.3.2. Bpems Ha BbInoJiHeHHe: 60 MUH.

4.3.3. IlepeyeHb 00bEeKTOB KOHTPOJISA H OLIEHKHU

HauMeHoBaHue 00beKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIE ITOKA3ATeJH
OLICHKH pPe3yJibTaTa

Kpurepuii ouenku

Y1 BeInoaHATh omnepaiuu
Hax
MHO>KECTBaMH, IPUMEHSTh
TEOPHIO
MHO>KECTB MPHU PEIICHUN
MPUKIIQIHBIX 337124
Y2 Pemats 3amauu,
MIPUBOISIIIHE K
MOHATHIO Tpada, IPUMEHSITh
TeopHuIo rpadoB Npu
peIIeHUN
MPUKIAAHBIX 3a]1a4

- Haxoante 00beqMHEHME,
repeceueHue U pa3HoCTh
MHOYKECTB

- OnpenensiTh KOJIMYECTBO
BepIMH rpada

- [IpumensTs Teopuro rpadon
IIPH PEIICHUH TIPUKIIaTHBIX
3amaq

5 «OTJIMYHO -
BBINIOJIHEHO BCE;

4 «xopowmo» -
BBIIOJIHEHO 3
3J1aHUS;

3 «yIoBID -
BBIIOJIHEHO 2
3J1aHUIA;

2 «HE YJOBID» -
BBINIOJIHEHO MEHEE 2

3a/1aHuiI

31 OcHOBHBIE TOHATHUA U
METOIbI
JTHUCKPETHOW MaTeMaTUKHU

- [lepeuncnenue
MOCJIEIOBATENBHOCTH
JEUCTBUM IPU BBIIIOJIHEHUN
OIlepaLi HaJl MHOXKECTBAMHU
- Onpenenenue U CBOMCTBA

rpadoB

4.4 PacueTHOC 3a/1aHUE

4.4.1. TexkcT 3a1aHUA

Bapuant 1

1. HUccrnenoBare (GyHKIHMIO C TMOMOIINBIO MPOW3BOAHOW M IMOCTPOUTH €€

rpadux

, — 2x
¥ 1422

Bapuanr 2

1. UccnenoBare (QyHKUMIO C MOMOIIbIO MPOU3BOAHON U TOCTPOUTH €&

rpaduk
2x+1
:}.F —

x+3
Bapuant 3

1. WccnenoBarh PyHKITHIO ¢ TOMOIIIBIO IPOU3BOIHOM H IO CTPOUTH €€ rpaduk




y=x*—-3x+6

Bapuanr 4

1. UccaenoBars GyHKIUIO C TOMOIIIBIO TPOU3BOTHOM U TOCTPOUTH €€ rpaduk

y=x*—8x*—

9

4.4.2. Bpems HA BbINOJIHEHHUE: 45 MUH.

4.4.3. llepeyeHb 00bEeKTOB KOHTPOJISL M OLIEHKHU

HaumeHoBaHue 00HEKTOB
KOHTPOJIA U OLICHKH

OcHoBHBIE IOKA3aTEIH
OLCHKMU pe3yJjibTaTta

Kpurepuii oueHku

Y1 UccnenoBath PyHKIHMH C
MIOMOIIIb IO MPOU3BOTHOM

- YMeHue HaX0IUTh
MIPOM3BOIHYIO PYHKIIMH
- OnmuceIBaTh CBOMCTBA
(GYHKITUN C TIOMOIITBIO

5 «OTIUYHO -
BBINIOJIHEHO BCE;
4 «xopouio» -
BBIIIOJIHEHO 2

3a1aHUs
3 «yooBID -

IIPOU3BOHON
BBIITOJIHEHO |
- Ctpouts rpaduk GyHKIHH,
5 3aJlaHue
UCIIOJIb3Ys HallJICHHbBIE
N 2 «HE YIOBID» -
CBOMCTBA
BBITNIOJIHEHO MeHee |
3a/1aHus
- [lepeuncnenune
MOCJIEI0BATEIbHOCTH
3 1 OCHOBHBIE IOHATHUSA U JEMCTBUH NTPH
METOIbI MOCTPOCHHUHU IpaduKa
MaTeMaTUYeCKOro aHalm3a | QyHKIMH
- 3HaHue OCHOBHBIX POPMYI
nupdepeHpoBaHus

- 3HaHue CBOMCTB QyHKITUH

4.5 PacueTHOoeC 3a/1aHUE

451. Texkcr 3agaHusa

Bapuant 1 Bapuanr 2
1. Berauciautb TUTOIIA b burypsi, | 1. Beranciuth TUIOMIAb burypsi,
OTpaHUICHHOM CIICTYIOIIMHU OTpaHUYEHHOM CIICTYIOIIIAMH
: . _ 2 4
MHUAMU: Tapabomoit ¥y =x° + 1, JMHUSMU: BETBBIO TUNEPOOTBI YV = i
opsMeiMHE X = —1,x =2 u o0cCbIO . .
npsIMBIME =~ X =2,X =6 ®u  OChIO
a0crmcc.
a0cuucc.
2. Berumciauth 00BeM Tena, KOTOPOE
2. Beraumcnmute 00BEM Tenma, KOTOPOE
MOJTy4aeTCsl TP BPAIICHUH BOKPYT OCH
N TI0JTyYaeTCs TIPY BPaIICHUH BOKPYT OCH
Ox KPUBOJMHEHHOU TparnemuHu, N
Ox Tpaneuud, 0Opa30BAHHOU




N N 4
OTPaHWYCHHOW THUmepoomon Yy =—
X

mpsMeiMud X =3,x =12 u oChIO

a0dcrmcc.
CKOpOCTh TOYKH MEHSETCS TI0 3aKOHY

v = (3t — 2t)m/c. Haitru nyms S,
KOTOPBII IPE0J0JIeNa TOUKa 3a BpeMs

opsmeiMd ¥ = 0,5x, x =3,x =12 u
OCBhIO a0cIHCC.
CKOpOCTh TOYKH MEHSIETCS 10 3aKOHY

v=+/5t+4mM/c. Haiiru nyrs S,

KOTOPBIU ITpeo01esia TOUKa 3a MEePBhIC
9 cexyHp mocie Hadalla JBUKECHUS.

t =4c, npomenmee ¢  Hayaga
JBUKCHUS.

Bapuanr 3 Bapuanr 4
Beruucianrte IUIOLIA1b burypsi, Beruucianrte IUIOLIAb burypsi,
OI'PaHUYE€HHOMN CJICAYIOILMMHU Or'PaHUYECHHOMN CJIEAYIOLUMHU
JMHMSAMU: napaboso Y = x* + 2, JMHMSAMU: Tapabonoit y = x* —1,
mpsmeiMud X =0,x =3 u® oChIO mpsMiMd X =1,x =4 u 0CbhIO
a0crmcc. a0ocrucc.
Bbruucaute o0beM Tena, MOJIydeHHOE Bbruucoute o00beM Tenma, KOTOpPOE
OT BpameHuss BOkpyr ocu OX IIOJTY4aETCs P BPAILIEHUU BOKPYT OCH
Tpanenuy, oOpa30BaHHOW NPAMBIMU Ox KPUBOJIMHENHOMN Tpareumy,
y=3x , x=3x=12 u 0CblO| rnagyuennoli  KpuBOii y= x—z,
abcuucc. :
CKOPOCTb TOUKH MEHSETCS I10 3aKOHY mpaMbiMi - X =1,0 =5 0oCchl0
v = (2t® + 4t)m/c. Haitru nyrs S, abermcc.

KOTOPBIN MpPEeoj0Jiena TouKa 3a Bpems
t =3¢, nmpomenmee ¢ Havama
JBUYKEHUSI.

CKOPOCTh TOYKH MEHSETCS [0 3aKOHY
v = (6t*—4t)m/c. Haiitu nyrs S,
KOTOPBIN MPEOJI0JIeNa TOUKa 338 BpeMsI
t=4c, npomenmee ¢  Havaga
JIBHIKEHUSI.

4.5.2. Bpemsi Ha BbIIIOJIHeHHE: 45 MUH.
4.5.3. [lepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HauMeHoBaHue 00beKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIE MTOKA3AaTeJIH
OLICHKH pe3yJibTaTa

Kputepuii ouenkun

Y2 IIpuMeHsITh TPUIOKEHUE
OTPEJIEJICHHOT'0 HHTErpaja
IPU PEIICHUU MPUKITATHBIX
3a1a4

- YMeHHe HaX0IUTh
ONIPEAEIICHHBIN HHTErPall

- YMeHHe COCTaBUTh
OIPEIEIICHHBIA UHTETPAJI 1O
YCJIOBHIO IPUKIIATHOM 33/1a4M

5 «OTJIMYHO -
BBINIOJIHEHO BCE;
4 «xopowo» -
BBINIOJHEHO 2

3aJaHus
3 «yIOBID» -
BBIINOJHEHO |
3aJIaHHC

2 «HE yAOBID» -
BBIIIOJIHEHO MeHee 1




3aJaHusd

3 1 OCHOBHBIE IOHATHUSA U JNEUCTBUN IIPH

METOIbI

MaT€éMaTu4C€CKOI o0 aHajin3a HHTCIpaia

- [lepeuncnenue
MOCJIEA0BATENBHOCTH

HaXO0KICHUMN OIIPCACIICHHOI O

- 3HaHue OCHOBHBIX POPMYI U
CIIOCOOO0B UHTETPUPOBAHUS

4.6 PacueTHoe 3aJaHue

4.6.1. Texkcer 3agaHus

BapuanT 1

1.

[loe3n nBuxercst co ckopocThio 90 kM/4. Onpenenurs CKOpOCTh MOe3/1a
yepe3 2 MUHYTHI MOCJIE BBIKIIOUEHHUS JBUraress, eciu 3a 40 cekyHa oHa
yMeHbIUTCS 10 40 KM/4.
CxopocTh pacnana paauss B MOMEHT BpeMeHU ! mponopliuoHaibHa €ro
xomyectBy M(t). IlycTh B HayanbHBIH MOMEHT BPEMEHH Macca pajaus
my = 200r. Ckonbko paaust octanercs yepes 300 nier, ecii U3BECTHO,
yto nepuon T mnosypacnaga pagus (IPOMEXKYTOK BpPEMEHH, 4epe3
KOTOPBIN TepBOHAYalIbHAs Macca yMeHbIaercss B 2 pa3a) paBeH 1550
roJIaM.
CxopocTh oOeclieHuBaHuSI 00OpYyIOBaHUS BCJEACTBUE €r0 H3HOCA B
JaHHBIA MOMEHT BpPEMEHHM MPOIMOPIMOHATLHA €ro  (haKTHIECKOUH
crouMocTH. HauanpHas ctommocTh oOopynoBanus paBHa 1000 pyOei.
KakoBa Oyxaer ero croumMmocTh depe3 10 jer, ecim yepe3 OJIWH roJi OHA
cocTasiisiia 900 pyosieit?
Penite  ypaBHeHwe Ydy = XxdX WM HaAWTH YacTHOE peEIICHHUE,
YJIOBJICTBOPSIOIIEE YCIOBUIO ¥V = 4 IIpH x = —2.
Haittu oOmiee perieHre JTUHEHHOTO OJHOPOAHOTO auddepeHIInaTbHOTO
ypaBHEHUSI BTOPOTO MOPSJIKa C TOCTOSIHHBIMU KO3(PPUIIMEHTaAMU |
a)y"+3y —4y =0;
b)y —2y +2y =0.

Bapuanr 2

1. Tloe3n nBuzkeTcs co ckopocThio 80 kKM/4. OnpenenuTb CKOPOCTh [I0e3/1a Yepe3
3 MUHYTHI TIOCJIE BBIKIIFOUEHMSI JABuUrarensd, eciau 3a 30 CcekyHa OHa
yMEHbIIUTCA 10 50 Kkm/4.

2. CKOpocTh pacmaga pajus B MOMEHT BpeMeHH t mpomopiiMoHaibHa €ro
koiamuectBy M(t). IlycTh B HayalbHBIH MOMEHT BPEMCHHM Macca pajus

my = 100r. Ckoabko pagust octanercst yepe3 200 jeT, eciu U3BECTHO, YTO




nepuoy, T momypacnana paaus (MPOMEXKYTOK BpeMEHH, 4Yepe3 KOTOPBIi
repBOoHavYajibHasg Macca yMeHbIaeTcs B 2 pa3a) paseH 1550 rogam.

CxopocTh obeciieHnBaHus 000pyA0BaHUS BCJIEACTBUE €r0 U3HOCA B JTAHHBIM
MOMEHT BpPEMEHU MPONOPLUUOHATbHA €ro (PaKTUUYECKOW CTOMMOCTH.
Havamsras croumocTh 000pynoBanus paBHa 2000 pyoureii. KakoBa Oyaer ero
CTOUMOCTH uepe3 50 jiet, eciu yepe3 OJIUH roJi oHa coctanisiiaa 1900 pyoseii?

Penmmtes  ypaBHenme xdy =ydx W  HalWTH  4YacTHOE  pEIICHUE,
YIOBJICTBOPSIOIICE YCIOBUIO ¥ = 6 IpH x = 2.

Haittn oOmiee peleHne JIMHEHHOTO OJHOPOMHOTO Ju(depeHITNATLHOTO
YpaBHEHHS BTOPOTO MOPSJIKA C TIOCTOTHHBIMHU KOA(DGHUITHCHTAMU:

a)y—9y + 14y = 0;
b)y" — 14y + 49y = 0.

Bapuanr 3

1.

[Toe3n nBmxercs co ckopocThio 70 km/4. OnpeaenuTh CKOPOCTh MOe3/4a Yepes
2 MUHYTBl TIOCJIE BBIKIIOYEHHUS JBUrarens, eciau 3a 50 cekyHA oOHa
yMeHbIIMTCS 10 20 KM/4.
CxopocTh pacmajia paauss B MOMEHT BpeMeHH t mpomoplMoHalibHA €ro
kommuectBy M(t). IlycTe B HadambHBIH MOMEHT BpPEMEHH Macca paaus
my = 300r. Ckosbko pagus octanercs yepe3 400 JieT, eclii U3BECTHO, UTO
nepuon T monypacmaga paaus (IPOMEXKYTOK BpPEMEHHU, uepe3 KOTOPBIi
nepBOHaYalibHAsI Macca yMeHbIIaeTcs B 2 pa3a) pased 1550 rogam.
CxopocTb oOeclieHuBaHus 000PYy/I0BaHUs BCJIEICTBUE €0 M3HOCA B JIAHHBIN
MOMEHT BPEMEHH TMPOMOPIMOHAIbHA €ro (PaKTU4ecKo CTOMMOCTH.
Hauvansnas croumocTth 000pynoBanus paBHa 2000 pyouteii. KakoBa Oyzaer ero
crouMocTh yepes 10 siet, ecm uepes oauH roj oHa cocTaBisia 1800 py6eit?
Pemmts ypaBHenne xydy = (1+y*)dx wu HaiiTu uacTHOe pelIEHNtE,
YIOBJICTBOPSIOIIEE yCaoBuio ¥ = 1 ipu x = 2.
Haittu oO1miee pereHne JMHEHMHOTO OJHOPOJHOTO Ju(depeHITNaATLHOTO
ypaBHEHUSI BTOPOTO MOPSKa C TOCTOSHHBIMU KO PUIteHTaMu:

a)y*+6y +8y=0;

b)y"+ 2y + 5y =0.

Bapuanr 4

1.

[loe3n aBmxercs co ckopocThio 100 km/u. OmpenenuTs CKOPOCTh MOE3/a
yepe3 3 MHUHYTHI IOCJIC BBIKJIIOYEHHUS JBUraTens, eciau 3a 40 cekyHa OHa
yMeHbIIMTCA 10 60 KM/4.

CkopocTh pacmaga paavs B MOMEHT BpeMEHU t mpomnopuuMoHalbHAa €ro
komuectBy M(t). IlycTh B HavalnbHBIH MOMEHT BpPEMEHH Macca pajus
mg = 100 r. Ckombko pagust octanercs uepe3 200 €T, eciiu U3BECTHO, YTO



nepuos, T mosypacnaga paausi (MPOMEXKYTOK BPEMEHH, Yepe3 KOTOPbIU
repBOHavYaIbHasg Macca ymMeHbIaeTcs B 2 paza) paseH 1550 rogam.
CxopocTh obOeciieHuBaHus 000PYA0BaHUS BCIAEACTBUE €r0 U3HOCA B JTaHHBIM
MOMEHT BpPEMEHU MPONOPLUUOHATbHA €ro (PaKTUUYECKOW CTOMMOCTH.
Havameras ctoumocTth o0opymoBanust paBHa 10000 pyoOaeit. KakoBa Oyaer
ero ctouMocTh uepe3 10 Jer, ecim yepe3 oJuH roj oHa cocTtasisiia 9000
pyouteit?

Penmrte ypasHeHue cos®xdy —vydx =0 wu HaliTH YacTHOE peEIICHUE,

T
YIOBJIETBOPSIONIEE YCIOBUIO ¥ = —1 IIpH X = .

Haittu oOmiee pereHne JIMHEHMHOTO OJHOPOAHOTO auddepeHIInaIbHOTO
ypaBHEHHUSI BTOPOTO TOPSIKA C MIOCTOSTHHBIMHA KO3 PHUIHeHTaMu:

a)yr+6y + 14y =0;

b)y"+ 4y +8y =0.

4.6.2. Bpems Ha BbinoJiHeHue: 90 MuH.

4.6.3. llepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKHU

HauMeHoBaHNEe 00bEKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIE MMOKA3aTeJaU
OLICHKH pe3yJbTaTa

Kpurepuii ouenkn

¥1 Pemats - YMeHue COCTaBIIATh S «OTIIMYHO -
nuddepeHnmanbHbIC nuddepeHnraTLHOe BBITIOJIHEHO BCE;
ypaBHEHUS TIEPBOTO U ypaBHEHUE TI0 YCJIOBHUIO 4 «xopo1uioy -
BTOPOTO 3a/1a4u; BBITNIOJIHEHO 4
nopsaKa. - Pemmenne 3alaHusd 3 «yJIO0BI
Y2 [IpumeHsTh nuddepeHIraTbLHBIX - BBIIIOJIHEHO 2
nuddepeHmanbLHbIC ypaBHEHUH MIEPBOTO U BTOPOTO | 3aJaHUs
ypaBHEHUS TIPH PEIICHUN MOPSIIKOB,; 2 «HE YIOBID» -
npodecCUOHATBbHBIX 33124 - HaxonuTh yacTHbIE pemieHus | BBIMOJHEHO MeHee 2
nuddepeHIanTbHbIX 3aJIaHU I
YPAaBHEHUU IIPU 3aJaHHBIX
HAYAITbHBIX YCIIOBUAX
- [lepeuncnenue
MOCJIeI0BATENbHOCTH

3 1 OCHOBHBIE ITOHATHS 1
METOIBI
MaTeMaTU4YEeCKOr0o aHaIn3a

JNEUCTBUMN IIPH

petieHuu auddepeHnnaIbHbIX
YPaBHEHHUI;

- 3HaHWE OCHOBHBIX (DOPMYIT
MHTETPUPOBAHUS U METOJOB
pemienus nuddepeHanbHbIX
YPaBHEHHUI.

4.7 PacueTHO®C 3a/1aHUE

4.7.1. TexkcT 3a1aHUA




Bapuant 1
Borunciute 3/e ¢ Tounocthio 10 0,01.
Beruncimte  sin 12° ¢ TOYHOCTBIO 10
0,001.

Beruncimte  MHTErpan

J-l sin x dx c

0 x
ToyHOCTHIO 10 0,01
x—arctgx

Haiitu lim,._ -

Bapuanr 3

=3
Berunciute V30 ¢ TOYHOCTBIO 110

0,01.
Beruucimte c0s12° ¢ TOYHOCTBIO 10

0,001.

0.2
Bberaucmmits mHTETpan fu Vv1+x3dx
¢ TogyHocThIo 10 0,0001

sin x—arcigx

Haittu lim,,_,, =

Bapuanr 2
Beruciuts V80 ¢ TOYHOCTBIO JI0
0,01.

Beauciute cos1° ¢ TOYHOCTBIO OO
0,001.

1 _ .2
Bbruuciauts  uHTErpan fﬂ e dx c

ToyHOCTHIO 10 0,001

Bapuanr 4
=3
Bbruucaute  Ve€° ¢ TOYHOCTHIO JIO
0,01.

Bemauciute sin 18° ¢ TOYHOCTHIO 10
0,001.

1
Bbrunciute uHTErpan fu cosvyxdx ¢
TOo4HOCTBIO 110 0,001

o . l-cosx
4. Haiitu lim,_,, Q=

o . l1-e
4. Haiiru lim,_ o ——

ax

4.7.2. Bpemsi Ha BbINOJIHeHHe: 60 MUH.

4.7.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHoBaHue 00LEeKTOB
KOHTPOJIA U OLICHKH

OcHoBHBbIE TOKA3aTEJIH
OLIEHKHU pe3yJibTaTa

Kpurepuii oueHku

Y1 Paznoxuth (QyHKIHIO B
psI.

Y2 IIpuMeHATh YHUCIOBBIE
PSIBI IPH PEIICHUN

- YMeHue packiaablBaTh
(YHKIHMH B YUCIIOBBIE PSI/IbI
- YMETh HaXOIUTh YaCTUYHbIE

5 «OTJIMYHO -
BBINIOJIHEHO BCE;
4 «xopomo» -
BBIIIOJIHEHO 3

3aj1aHus

CYMMBI psijia
MPUKIIAAHBIX 3a]1a4y VMETD OMDEIENsTS 3 «ymoBm» -
p BBITTOJIHEHO 2

CXOJIUMOCTbD Psijia 1o
3aJIaHUSA

M3Yy4YEHHBIM MTPU3HAKAM
2 «HEYJIOBID) -
BBITIOJIHEHO MEeHeE 2
3aJaHuH

- [lepeuncienue

3 1 OCHOBHBIE TOHATHSA U P
[MOCJIET0BATEILHOCTHA

MCTO bl
MATEMATHYCCKOI'O aHaJIu3a

JNEUCTBUM IPU PA3JI0KECHUU
(bYHKIHH B P
- [Ipr3HaKu CXOIMMOCTH psijia




-IIpumenenne YncnoBeIX
PSAIOB IPH PELICHUU 3a]1a4

4.8 PacyeTHOe 3aJ1aHHE

4.8.1. TexkcT 3agaHuA

Bapuant 1

1.

['pynma ydammxcs uzydaeTr 8 pa3siIMIHbIX YIEOHBIX JUCHUTUIMH. CKOJIbKUMHU
crocob6amMu MOKHO COCTaBUTh paclHcaHue Ha Cy00OTy, €Cclii B ATOT JCHb
HEJIeNU JIOJHKHBI OBITh TPU Pa3IUYHbIC TUCIIUATLIIMHBI.

CKOJBKMMH CIIOCOOaMU MOKHO COCTaBUThL cOCcTaB n3 10 BaroHOB Tak, YTOOBI
JIBa OTPEJIETICHHBIX BarOHA OKA3aJIUCh MEPBBIMU?

B rpymme u3 20 ronomeit u 10 neByiiek Hy>KHO BBIOpaTh JJis y4acTHsI B CIIETE
5 ctyneHTtoB. CKOJIBKUMH CIIOCOOAMHM 3TO MOYKHO CJieNiaTh, €CJIM HYXHO 3
FOHOLIEW U 2 IEBYIIKH?

Bapuant 2

1.

['pynna yyammxcsi u3ydaer 8 pa3iuuHbIX y4eOHbIX AUCHUIUTUH. CKOJIBKUMU
croco0aMy MOKHO COCTaBUTh PACMHHMCAHHE HA YETBEPT, €CJIM B 3TOT JIEHb
HEJIeU JOJDKHBI OBITh YEThIPE pa3InyHbIe JUCIUILTNHBI.

CKOJBKMMH CITOCOOaMH MO>KHO COCTaBUTH cOCTaB M3 10 BaroHoB Tak, YTOOBI
7IBa OTIPE/ICNICHHBIX BaroHa HE OKA3aJIUCh PSAIOM ?

B rpynmne u3 20 ronomeit u 10 geByiiek Hy)KHO BbIOpaTh AJIsl y4acTHsl B CIIETE
5 ctynenToB. CKOJBKUMHU CIIOCOOAaMHU 3TO MOYKHO CHENaTh, €CJIM HYXHO 2
IOHOIIEH U 3 IeBYIIKHU?

Bapuanr 3

1.

['pynna ygamuxcst uzydaer 10 pa3iuHbIX y4eOHBIX TUCTUIUIMH. CKOJbKUMHU
croco0aMyu MOJKHO COCTaBUTh PACTHCaHWE HAa YETBEPT, €CIU B J3TOT JICHb
HEZIENN JTOJDKHBI OBITh YETHIPE Pa3IMIHbBIC TUCITUTUTHBI.

CKONBbKUMH CITOCOOaMM MOKHO COCTaBUTH cOCTaB U3 10 BaroHoB Tak, YTOOBI
JIBa OTPEJICTICHHBIX BaroHA OKa3aJIUCh PAAOM?

B rpynme u3 20 ronomwei u 10 qeByiiek Hy)KHO BbIOpaTh JJI y4acTHs B CIIETE
6 ctyneHToB. CKOJIBKAMH CIIOCOOAMHM 3TO MOYKHO CJieliaTh, €CJIM HYXHO 3
FOHOILIEH U 3 NEBYLIKH?

Bapuanr 4

1.

['pynmna yyammxcst u3ydaer 9 pa3iauyHbIX y4eOHBIX TUCUUIUTMH. CKOJIbKUMHU
croco0aMy MOHO COCTaBUTh pAacHHUCaHHE Ha ISITHUILY, €CJIU B ATOT JICHb
HE/IeNN 10JDKHBI ObITh TPU Pa3IMYHbIC TUCIUTUIMHBI.

CKOJIBKUMHU cTIOCOOAMU MOKHO COCTaBUTh COCTaB U3 9 BaroHOB Tak, YTOOBI
JIBa OIIPENIETICHHBIX BarOHA OKA3aJIUCh PSAJIOM MOCIECAHUMU?

B rpymme u3 15 ronomeit u 10 geByiiiek Hy)KHO BbIOpaTh AJIsl y4acTHsl B CIiETe
5 ctyneHtoB. CKOJIBKUMH CIIOCOOAMHM 3TO MOXKHO CJiefiaTh, €CJIM HY)XKHO 2
FOHOILIEH U 3 IeBYLIKH?




4.8.2. Bpemsi Ha BbINoJIHeHHe: 45 MuH.

4.8.3. llepeyeHb 00bEKTOB KOHTPOJISAA M OLlEHKH

HauMeHoBaHHEe 00bEKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIC MTOKA3aTeJIN
OLIEHKH Pe3yJibTaTa

Kputepuii oueHku

Y1 [IpumenaTsb
KOMOMHATOPUKY [IPHU PEUICHUN

npodeccroHaIbHBIX 3a/1a4.

- YMEHHUE HaXOUTh YUCJIO
IIEPECTAHOBOK, COUETAHUM U
pa3MenIeHui

-YMeHue pa3nudarb
COEMHEHME MO TEKCTY 33/1a4u

5 «OTIUYHO -
BBIIOJIHEHO BCE,

4 «xopo1ioy -
BBIIIOJIHEHO 2
3aJaHUsS

3 «ynoBm» -
BBINOJIHEHO |
3aJIaHue

2 «HE yAOBID» -
BBIIIOJHEHO MeHee 1

3a/1aHus

31 OCHOBHBIE IOHATHUA U
METOJIbl KOMOHWHATOPHKH

- 3Hanue GopMyI st
HAXO0X/ICHUS YuCca
MEPECTAHOBOK, PA3MEILIEHUN U
COYETAHUMN

-3HaHHE OTPEEICHHM
YKa3aHHBIX COEMHEHU

4.9 PacueTHOC 3a1aHUE

4.9.1. TexkcT 3agaHuA

Bapuanr 1

1. B y4eOHBIX MAacTEpCKMX TEXHUKyMa paldOTalOT JBa CTaHKa C IPOTPAMMHBIM
ynpasjieHueM. BeposTHOCTh TOro, 4To MEepBBIM M3 HUX HE MOTPEeOyeT peMOHTAa,
paBHa 0,5, 1151 BTOPOT'o CTaHKa Takasi BEpOosATHOCTh paBHa 0,6. Haiitu BepOosSITHOCTD

CJICIYIOIIUX COOBITHH!

a) OJIMH M3 CTAHKOB HE MOTPeOYyeT pEMOHTA;
b) XoTs OBI OJIMH W3 CTAHKOB MOTPEOYET PEMOHTA.
2. B smmke nmerorcsa 20 meramedt 1 coprta m 5 aeraneit Broporo copta. M3 smka
BBIHUMAIOT OJHY 3a Apyroi 2 neramu. Haiith BeposTHOCTH TOTO, UTO:
a) o0e meTanm MepBOTo COPTa;
b) oxna meramb mEpBOro COpTa, a APyras BTOPOTo COPTA.
3. B kaxmoir w3 Tpex mapTuii, coaepxkammx 1o 20
COOTBETCTBEHHO OJHO, JBa M YEThIpe OpaKOBaHHBIX M3eus. 3 kaxmoi napTuu

U3JICIMN, WMEIOTCS




HayraJi M3BJICKAIOT [0 OJHOMY H31enui0. HallTu BEpOSITHOCTH TOTO, YTO BCE TPHU
U3JICNUST OKaXyTCs OpakOBaHHBIMH.
BeposiTHOCTh TOTO, YTO pacxo] 3MEKTPOIHEPTUN B TEXHUKYME B TEUEHUU OJTHUX
CYTOK HE MPEBBICUT YCTAaHOBJICHHOU HOpMBI, paBHa p = 0,85, Haiiti BeposTHOCTH
TOTO, UTO B OJKalIme 25 CyTOK pacXo/l dJIEKTpoIHeprun B TeueHue 20 CyToK He
npeBbIcUT HOpMBL. (Mcnionb3oBare popmyiny beprymm).
Bapuanr 2

B ydeOHBIX MacTepCKuX TeXHHKymMa paOOTalOT JBa CTaHKa C MPOTrpaMMHBIM
ylpaBjieHHEM. BeposSTHOCTh TOTO, YTO MEPBBIA U3 HUX HE MOTPEOYET PEMOHTA,
pasHa 0,6, 111 BTOPOTO CTaHKa Takasi BEpoATHOCTh pasHa 0,7. Halitn BeposTHOCTB
CIICTYIOINX COOBITHIA:

d) OJIMH M3 CTAHKOB TOTPEOyeT PEMOHTAa;

b) XoTs ObI OJIMH K3 CTAHKOB HE MOTPEOYET PEMOHTA.
B saumke mmerorcst 20 geraner 1 copra u 5 geranend Broporo copra. U3 smmka
BBIHUMAIOT OJ[HY 3a ApYyrou 2 neranu. HaliTu BEpOoSATHOCTH TOTO, YTO:

a) o0e Jeraa BTOPOTO COPTAa;

b) mepBas nerans mepBOro copra, a BTOpasi - BTOPOTo CoprTa.
B xaxgon wu3 Tpex mapTui, coaepxkammx no 20 wu3genuii, HUMEKTCS
COOTBETCTBEHHO JBa, TPU U YeThIpe OpaKkoBaHHBIX m3Aenus. M3 kaxmgoi maptuu
HayraJ M3BJIEKAIOT M0 OJHOMY H3Jenuio. HaliTu BeposITHOCTh TOTO, YTO BCE TPU
U3/1eNUsT OKaXYTCsl HEOpaKOBaHHBIMHU.
BeposiTHOCTh TOTO, 4TO pacxXoj AEKTPOIHEPTUHU B TEXHUKYME B TEUEHHUU OJIHHMX
CYTOK HE IPEBBICUT YCTaHOBJIEHHOM HOpMEI, paBHa p = 0,85. Haiitu BeposTHOCTE
TOT0, 4TO B Omkaiime 20 CyTOK pacxo/1 3JIEKTPOIHEPTUHN B T€UEHUE 15 CyTOK He
npeBbicuT HOpMBI. (Mcnonb3oBate hopmymny beprymm).

Bapuanr 3

B y4eOHBIX MacTepCKuMX TEXHMKymMa pPabOTarOT JBa CTaHKa C MPOrpaMMHbBIM
yrnpaBiieHHeM. BeposTHOCTh TOTO, YTO MEPBHIA W3 HUX HE MOTPEOyeT PEMOHTA,
paBHa 0,5, 111 BTOPOI'0o CTaHKa Takasi BEposATHOCTh paBHa 0,7. Haiitu BepOSITHOCTD
CJICYIOIINX COOBITHI:

d) OJIMH W3 CTAHKOB HE MOTPEOyeT PEMOHTA;

b) XxoTs OBI OMH U3 CTAHKOB HE MOTPEOYET PEMOHTA.
B smmike nmerorcst 25 aetanei BICIIET0 copTa M 5 AeTayield nepBoro coprta. M3
AIlIMKa BBIHUMAIOT OJHY 3a Ipyroi 2 neranu. Hailtu BepoATHOCTh TOTO, 4TO:

a) o0e meranu mepBOroO COPTa;

b) oaHa merams BBICIIErO COPTA, a Apyras IEpBOTO COpTa.
B xaxpgoi w3 Tpex mnaptuil, cogepxkammx no 30 wu3genuii, HMEKTCS
COOTBETCTBEHHO OJTHO, /IBa U YEThIpE OpakoBaHHBIX M3nenus. M3 kaxxnoi naptuu
HayraJl M3BJICKAIOT [0 OJHOMY H31enuio. HallTu BEpOSITHOCTH TOTO, YTO BCE TPHU
U3JICNUST OKaXyTCs OpakOBaHHBIMH.
BeposiTHOCTH TOr0, YTO pacxo] AIEKTPOIHEPTUN B TEXHUKYME B TEUCHUU OJTHUX
CYTOK HE MPEBBICHT YCTAHOBIICHHO# HOpMBI, paBHa o = 0,8, HaliTu BeposTHOCTH
TOTO, YTO B OJmKaIme 25 CyTOK pacXol dJIEKTpoIHeprun B TeueHue 20 CyToK He
npeBbicUT HOpMBI. (Mcnonb3oBate popmyrny bepnayim).



BapuanTt 1
1. B y4eOHBIX MacTEpCKHX TEXHMKyMa paOOTalOT JBa CTaHKa C IIPOTPaMMHBIM
ynpaBiieHHeM. BeposiTHOCTh TOTO, YTO MEPBbIA M3 HUX HE MOTPEOYEeT PEMOHTA,
pasHa 0,8, 111 BTOPOTro CTaHKa Takas BEpoATHOCTh pasHa 0,6. Halitn BeposTHOCTB
CIICTYIOIINX COOBITHIA:

d) OJIMH M3 CTAaHKOB HE MOTPEOYET PEMOHTA;

b) XoTs OBI OJIMH U3 CTAHKOB HE MOTPEOYET PEMOHTA.
B smmke umerorca 30 neranent 1 copra u 10 meraneit Broporo copra. U3 sumka
BBIHUMAIOT OJIHY 3a Apyrou 2 neranu. HaliTu BEpOoSTHOCTH TOTO, YTO:

a) o0Oe jeran BTOPOro COPTa;

b) mepBas nerans mepBOro copra, a BTopas - BTOPOro copra.
B xaxgon w3 Tpex mnaptui, coxepxkammx no 30 wu3xemud, HMEITCA
COOTBETCTBEHHO TPH, JABa W 4YEThIpe OpakOBaHHBIX m3nenusa. M3 kaxmol mapTun
Hayraj U3BJIEKAOT N0 OJHOMY M3Aenui0. HallTu BEpOSTHOCTH TOrO, YTO BCE TPH
U3/1eNUsT OKaXyTCs HaOpaKOBaHHBIMHU.
BepoATHOCTE TOrO, 4TO pacxol JIEKTPOIHEPTUH B TEXHUKYME B TEUEHUU OJHUX
CYTOK HE MPEBBICUT YCTAaHOBJIIEHHOW HOpPMBI, paBHa @ = 0,9. Haiitu BepoaTHOCTH
TOTO, YTO B Omkaiiime 30 CyTOK pacxo[ 3JIEKTPOIHEPTUU B TEUEHUE 25 CYTOK HE
npeBbicuT HOpMEI. (Mcmonp3oBare Gpopmyny bepuymm).

4.9.2. Bpems Ha BbInoJiHeHHe: 60 MUH.

4.9.3. llepeyeHb 00bEKTOB KOHTPOJISAA H OLIEHKHU

HauMeHoBaHuEe 00bEKTOB
KOHTPOJISI M OLIEHKH

OCHOBHBIE MOKA3AaTeJaU
OLICHKH pPe3yJibTaTa

Kpurepuii ouenkn

Y2  IlpumensaTe  TEOpHIO
BEPOSATHOCTHU

npu pelieHun
npodeccruoHaIbHBIX

3a1a4y

- YMeHne HaXOIUTh
BEPOSITHOCTH COOBITHS,
UCTIO0JIb3YS KJIACCUUECKOE
OIIpe/IeJICHUE BEPOSTHOCTH
-YMeHue MPpUMEHSTh TEOPEMBI
0 CYMME€ U TIPOU3BEICHUN
COOBITHI

- YMeHue ucroib30BaTh

dbopmyry beprymm

5 «OTJIIMYHO -
BBINIOJIHEHO BCE;

4 «xopomuioy -
BBINIOJIHEHO 3
3a1aHUsA

3 «yIOBID» -
BBIIOJIHEHO 2
3a1aHUs

2 «HE yAOBID» -
BBINIOJTHEHO MEHEE 2

3a/1aHuil

31 OcHOBHBIC IOHATHA U
METOIBI
KOMOWHATOPUKHU U TEOPUU
BEPOATHOCTEN

- 3HaHHE ONPEAEIICHUS
BEPOSITHOCTHU COOBITHUS
-3HaHUE TEOPEM O CYMME U
MIPOM3BEICHNN COOBITUI

- 3uanue Gopmyisl beprymum

4.10 PacueTHOE 3a1aHUE

4.10.1. TekeT 3axaHuA




BapuanTt 1
1. YcTtanoBuTe METO 1 YUCICHHOTO HHTETPUPOBAHUS IO UEPTEXKY, HA KOTOPOM

OPENCTABIIEH MPHUMEpP €ro UCHOoJb30BaHWs ( METOA  IpaBbIX
NPSIMOYTOJILHUKOB, METO/T JIEBBIX MPSMOYTOJLHIUKOB, METO] TPACIINii ).

X

0 1 2 3

2. Boluuciure onpeeneHHbId MHTErpall o opMylie TpaBbIX
IpsIMOYTOJIbHUKOB OTIPE/I€IICHHBII MHTErpaJl, ONPEAETUTE a0COIIOTHYIO U
OTHOCHTENbHYIO NOTPEIHOCTH BBIYUCIICHHA

fﬁﬁ,[n=5j.

1 x

Bapuanr 2
1. YcranoBuTe METOA YUCIEHHOTO UHTETPUPOBAHUS IO YEPTEXKY, HA KOTOPOM

OpeiCTaBlieH MpUMEpP €ro UucCHojb3oBaHuss ( METOA  MIpaBbIX
OPSIMOYTOJIbHUKOB, METOJ] JIEBBIX MPSIMOYTOJIbHUKOB, METOT TPATEIIHiA).

7N\

wX

2. Bpruucnure onpeaeneHHbIi HHTErpaj no Gopmyse JIEBbIX
OpsIMOYTOJIbHUKOB OIIPEI€IeHHbI HHTErpajl, ONPEAeTUuTe aOCOIIOTHYIO U
OTHOCHUTEIIbHYIO MOTPEUTHOCTH BHIYHCIICHHIA:

f[Zx—S)dx, (n=6).

Bapuanr 3
1. YcTtaHoBHUTE METO YHUCIEHHOTO UHTETPUPOBAHUS 10 YEPTEXKY, HA KOTOPOM

pcacTaBJICH IIpUMCEp €ro HUCIIOJIb30BaHUA ( MECTOL, IIpaBbIX



I[IPAMOYI'OJIbHUKOB, MCTO/] JICBBIX IIPAMOYI'OJIbHUKOB, MCTO ] Tp&H@HHfI).

1) »#y
\

y=f(x)

2. Beruncaure 1o popmyie MnpaBbIX IPsIMOYTOJIbHUKOB OTIPE/IEICHHBIHN

UHTErpaJl, onpeaenuTe abCOIOTHYIO M OTHOCHUTENBHYIO TOTPEITHOCTH
BBIYUCJICHUU;

pu ]

f(3x+ 1)dx, (n=05).

1]

Bapuanr 4
1. YcraHoBHUTE METO YNCIEHHOTO UHTETPUPOBAHUS IO YEPTEXKY, HA KOTOPOM

NpEeACTaBleH TpUMEp €ro  HChojib3oBaHua (  METOJ  MIpaBbIX
NPpAMOYIOJbHUKOB, MCTO/ JICBBIX IIPAMOYI'OJIbHUKOB, MCTO ] Tpaneunﬁ).
TV

9 y:f(x
51 \

1 3 5 7

V<

2. Boruuciure o hopmyse JEBBIX MPSMOYTOJbHUKOB OTIPEACTICHHBIH
UHTErpal, onpeaennuTe adCOIOTHYIO U OTHOCHUTENbHYIO TOTPEITHOCTH

BBIUMCJIICHUM: f:(Sx— 2)dx, (n=6).

4.10.3. IlepeueHb 00bEKTOB KOHTPOJIA M Ol HKU
4.10.2. Bpems Ha BbInoJiHeHHne: 30 MUH.

HanmeHoBaHHE 00bEKTOB OcHoBHBIE IOKa3aTeJH Kpurepuii ouenkn
KOHTPOJISI M OLICHKH OLICHKH pe3y/abTaTa




Y1 [IpumeraTs GopmyIIbI
YUCJICHHOTO
WHTCTPUPOBAHUS:

- YMmeHue HaXO4UTh 3HAYCHUC
OIIPCACIICHHOI'O MHTCI'paJld

5 «OTJIMYHO -
BBINIOJIHEHO BCE;
4 «xopotioy -
BBIIOJHEHO 2
3aJ1aHHUs, HO €CThb

MPSIMOYTOJIBHUKA M Tparenyy. | MCTOJaMHU PSIMOYTOJIbHUKOB | BEIYUCIIUTEIbHbIC
Y Tpanenuu OIIMOKHU
Y2 [IpuMeHsTh NPUIOKEHUE | - Pa3Myarh 110 PUCYHKY 3 «y1OBID -
OIIPCIACICHHOI'O MHTCIpajia CITOCOOBI YUCIICHHOTO BBIMIOJHEHO |
IIpH PCIICHUY IIPUKIAIHBIX | yHTErpUpPOBaHUS 3a71aHue
3a1a4 2 «HE YAOBID» -
BBITNIOJIHEHO MeHee |
3a/1aHus
- [lepeuncnenue
MOCJIEA0BATENBHOCTH

310OcCHOBHBIE YUCJIEHHBIE
METOJIbI TIPU PEIICHUH
MIPUKIIQIHBIX 337124

JIEUCTBUM MPHU HAXOKICHUN
OIIPENEIEHHOT 0 MHTErpasia
METOJaMH1 YHCJICHHOTO
MHTETPUPOBAHUS

- ®opMyiibl MeTO 1A
MPSAMOYTOJIbHUKOB U TPAIlCIAN

4.11 PacueTHOeE 3a1aHUE

4.11.1. TekcT 3a0aHUA

Bapuanr 1

1. Ha ckoapko (IpuOIM3HUTENRHO) YBEIMYMIOCH pPedpo Kyba, ecimm 00BEM ero

m3MeHwiIcs ¢ 27 m3 1o 27,2 m3?

2. Borancurs npu6mnkenso V8,01,
3. Ilo Tabnwme 3HaYeHU (PyHKIHH

CocraBinieHa TabJMIIa KOHEYHBIX Pa3HOCTEN

x| 2]3]|4
vy 0|58
X |V |Ay | A%y
2 |0
3)
3|5 -2
3
4 1 8

Haitti mpubmmkeHHOE 3HAUCHHE MMPOU3BOHON (DYHKIIUM B TOUKE X=2,5.

Bapuanr 2




1. Ha ckxompko (mpuOIM3UTEIHHO) HM3MEHUTCS CTOPOHA KBajpara, €CIM €ro
TUIOMIAIb YMEHBIIHTE ¢ 16 M2 10 15,82 m2?

2. Boramcimrs npubmokenno 0,962

3. Tlo Tabnuie 3HaueHw QyHKIMN

x| 1|2]3

y| 0| 3|7

CocTaBiieHa TabMIla KOHEYHBIX PA3HOCTEH

X |V [Ay | A%y
10
3
2 | 3 1
4
3|7

Haittu npubmmxeHHOE 3HaUeHHEe MTPOU3BOAHOM QYHKIIMU B TOUKe X=1,5.

Bapuanr 3

1. Ha ckonpko (mpuOIM3UTEIHHO) HM3MEHUTCS CTOPOHA KBajpara, €CJIM €ro
TUIOMIAIb YBEIMUUTh ¢ 16 M? 10 16,12 M?2?

2. Boraucnmts npubmmkenHo y 26,97
3. Tlo Tabnuie 3HaueHu PyHKIUU

x| 2|34
y | 0|5]8
CocraBieHa Ta0JmIa KOHSYHBIX pa3HOCTEH
YV | Ay | A%y
X
2 |0
5
315 -2
3
4 | 8

Haiiti npubnmxeHHoe 3HaueHre NPOr3BOAHON (DyHKIIMU B TOuke x=1,5.
Bapuanr 4

1. Ha ckosbko (MpUOIM3UTENLHO) HM3MEHHUTCS pedpo Kyba, eciim ero oobem
YMEHBIIUTE ¢ 64 M3 10 63,92 M?2?

2. Bprauciauts npubIMKeHHO V17,

3. Tlo Tabnwuie 3HaueHu PyHKIUU

x| 1|23

y| 0| 3|7

CocraBiena Tabymia KOHEYHBIX Pa3HOCTEH




X |V |Ay | A%y
110
3
2 | 3 1
A
3|7

Haiiti npubnmxeHHoe 3HaueHre MPOU3BOAHON (DYHKIIMU B TOUKe X=2,5.

4.11.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLEHKH
4.11.2. Bpems Ha BbInoJiHeHHe: 30 MUH.

HauMeHoBaHue 00bEKTOB
KOHTPOJISI M OLIEHKH

OCHOBHBIE TOKA3AaTeJH
OLIEHKH Pe3yJibTaTa

Kpurepuii ouenkn

Y1 IIpuMeHATh YHUCIEHHOE

HudbdepennpoBanmne
npu  peleHuH
npoeCCUOHANBHBIX  3a7ad

- YMeHnune HaXxoJuTh
NPUOJIMKEHHOE 3HAYEHHUE
(GYHKIMHA METOaMHU
YUCJICHHOTO
nuddepeHnrpoBaHus

- YMEHHE HaXOAUTh 3HAYEHNE
IIPOM3BOIHOM B TOUKE,
MIpUMEHSISI METO 1 Dilsiepa

5 «OTJIMYHO -
BBINIOJIHEHO BCE;
4 «xopomo» -
BBIIOJHEHO 2
3aJ1aHUSA

3 «yI0BID» -
BBINIOJIHEHO OJTHO
3aJIaHUe

2 «HE yAOBID» -
BBINIOJIHEHO MEHEE
OJIHOT'O 3aJaHUS

31 OCHOBHBIE YUCJICHHBIE
METObI TIPHU PEIICHUH
MPUKIIATHBIX 33124

- [lepeuncnenue
NOCJIEIOBATEIBHOCTH
JICCTBUI ITPU HAXOKICHUN
NpUOJIMKEHHBIX 3HAYECHUN
(GyHKIMHM METOJaMU
YUCJICHHOTO
nuddepeHnrpoBaHus

- @opmyiibl MeTo1a Ditepa

4.12 PacueTHOeE 3a/1aHUE

4.12.1. TekeT 3axaHusA

Bapuanr 1
1. Tlycth mocienoBaTelbHbIC 3HAYCHUS (YHKIIUH, SBIITIOMICHCS pEIICHUEM 3a1auH
Komm pns nuddepennmansroro ypaBHenus Y = f(x,¥) ¢ HadaJbHBIMH
yeaosuaMu  V(Xg) = ¥y, X = X, Diinepa
Yee1 = Vi + 0f (X, ). Haiitu 3HaueHue ¥y, KOTOPOE ONPEAEISICTCS YpaBHEHUEM
h=0,2.

HaXOoJJUTCS o Merony

y=2+x*—y npu Yo = 3,%Xp = 2 ¢ marom



MarepuanbHas Toyka ¢ Macco m = 0,75 r morpyxaercs B JKHUIKOCTh 0e3
HayalbHOM ckopocTH. CuHila CONPOTUBJICHHS JKUAKOCTH MNPONOPIHMOHAIBHA
CKOPOCTHU TOTPYXKEHUs V ¢ KodhHImeHToM nponopiuoHanbHoctu k=3. Haiitu

3aBUCUMOCTh CKOPOCTH OT BPEMEHH. BBIUMCINTH 3HAU€HUE CKOPOCTH 4epe3 2
MHHYTBI [IOCJIE Hayasa Morpy>KeHHUs.

Bapuant 2
[lycte mociemoBarenbHbIC 3HAYCHUS (PYHKIWH, SBISIOMICHCS pEIICHUEM 3aauu
Komm nms muddepenmmanbHoro ypaBHeHHS V' = f(X,V) ¢ HadalbHBIMU
yeaoBusmMu V(X)) = Vo, X = X, HaxoguTcss 1o Meroay — Diinepa
Vie1 = Vi + hf (%, V). Haiitu 3HaueHue y; , KOTOpOE ONpeACsieTcs ypaBHCHHEM
y=1+x*+v npu ¥, =1,x,=1 cmarom h=0,2.
Haiitn ypaBHEHHE IBWKCHHUS TEJIA M BBIYMCIIMTL 3HAYCHUE €r0 CKOPOCTH Uepe3 6 ¢

MOCJIe Havaja JIBMXKEHHUS, €CJIM €ro CKOPOCTh MPOIMOPUUOHAbHA MNPOUIEHHOMY
IyTH U TEJIO NpoXoauT 75 M3aSc,a225m3a 10c.

Bapuanr 3
[lycth mociemoBarebHbIC 3HAYCHUS (PYHKIIMHU, SBIISIOMICHCS pEIICHUEM 3aadu
Komm pmma nuddepenimanibHoro ypaBHeHuss V' = f(Xx,¥) ¢ HadaJIbHBIMU
yeaoBusmu  V(xg) = ¥, X = X, HaxoguTcss 1o Meroxy — Diinepa
Vis1 = Vi + hf(x,V; ). Haiiti 3HaueHue ¥4, KOTOPOE ONPEACIIACTCS YpaBHCHHEM

¥ =§—J’ npu Vp = 1, x5 =4 cmarom h=0,4.

MarepuanpHass Touka ¢ maccod m = 0,8 r morpyxkaercss B KHIKOCTH O3
HayabHOW cKopocTh. Cuila CONPOTHUBIICHUS JKUAKOCTH MPONOPLUHUOHAIbHA
CKOPOCTHU TOTPYXeHHs 1 ¢ Ko3((duimeHToM nponopruuoHaibHocT k=4. Haiitu
3aBUCUMOCTb CKOPOCTH OT BpeMeHH. BBIUMCIUTHL 3HAYEHHE CKOPOCTU Uepe3 2
MUHYTBI MIOCJI€ Hayasa Morpy>KeHHUS.

BapuanT 4
[lycTh mocnemoBaTenbHbIe 3HAYEHUS (DYHKIMH, SIBIISIOIMICHCS pPEIICHUEM 3a/1auh

Komm mns nuddepennmansioro ypaBHenus V' = f(x, V) ¢ HaYaIbHBIMU
CJIOBUSIMH (X)) = Vy, X = X, HaXOJIUTCS 15 (0) Meton Durepa

y 0 0 0

Ves1 = Vi + 0f (%, ). Haiitu 3Ha4ueHME ¥y, KOTOPOE ONIPEEIsIeTCs YpaBHCHUEM

y=y*—x npu ¥, =3,Xg=1 cmarom h=0,1.

Haiitn ypaBHeHre NBUXKEHNWA Tella U BBIYUCIUTh 3HAYEHHUE €r0 CKOPOCTHU Yepe3 & ¢

MOCJIe Havaja JIBMXKEHHUS, €CIIM €r0 CKOPOCTh MPOIMOPIMOHATFHA MPOUIEHHOMY
myTH U Teno npoxoaut 70m3aSc, a2l0m3a 10 c.



4.12.1. llepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

4.12.2. Bpems Ha BbInoJHeHHe: 30 MUH.

HauMeHoBaHHEe 00bEKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIC MTOKA3aTeJIN
OLIEHKH Pe3yJibTaTa

Kputepuii oueHku

Y1 [IpumenaTs metox Dunepa
Iy pelueHus: ObIKHOBEHHBIX
nrddepeHIraTbLHBIX

ypaBHEHUN

- YMeHue pemarb METOI0M
Ditnepa 0OBIKHOBEHHBIE

5 «OTIUYHO -
BBIIIOJIHEHO BCE;
4 «xopo1ioy -
BBIIIOJIHEHO 2
3aJIaHMS, HO €CTh

. nddepeHnmramLHbIe
V2 Ipumensits Metox Ditnepa | (pdepenn OIIMOKHU
ypaBHEHUS
IIPU PELICHUU 3 «ynoBm» -
- YMeHHe NPUMEHSTh METO/]
MIPUKIIQIHBIX 337124 . BBITIOJIHEHO OJIHO
Dilnepa npu peleHuu
3a71aHue
MPUKIIQTHBIX 337124
2 «HEYIOBID -
BBITIOJTHEHO MEHEE
OJIHOTO 3a/IaHUs
- Ilepeuncnenue
MOCJIE0BATENbHOCTH
31 OCHOBHBIEC YUCITICHHBIE . .
JEUCTBUM NPU PEUICHUN
METObI IPU PEIICHUU
nuddepeHmanbHbIX

MPUKIIAIHBIX 3a7a4

ypaBHEHU METOA0M Depa
- @opmyiiel MeTo1a Ditsiepa




4. 3agaHus AJis1 NPoBe/eHUsI BXOJTHOT0 KOHTPOJIsi (45 MUH)

. Beruuciurs

Bapuanr 1
. Boruuciurs (—6%4— 2 i) - 43,2

. B ropoge N xwuer 300000 xwureneil
Cpenn mux 10 % pgereil U MOAPOCTKOB.

Cpenun B3pocibix 35% He paboTtaeT
(TIeHCHOHEPHI, JTOMOXO3STHKH,
0e3paboTHbIE). CkoJbko B3POCIIBIX
paboTaet?

Havinure KOpEHb

ypapuerma:N —/72— 17x = —x
. B tpeyrompauke ABC yron C pasen 900,
AB=20, AC=10+/3. Haiinure sin 4.
. Haiinure TOuky MakcumyMma (QyHKIMU
yv=In(x+2)—2x+12.

OIIpE 1€ I HHBIN
J; (0% + 4)dx.

. Haiinure cymmy, pa3HOCTb, NPOU3BEICHUC
Y YaCTHOE YHCEI:

Zl=2_5i_,.22=1+3£

UHTETpal

Vv—63—16x= —x.

. B tpeyromparke ABC yron C pasen 90°,

Bapuant 2

. Beruuciurs (1 E +1 %) -4.,2

. KenezHomoposxHblii OWIeT AJs1 B3POCIOTO

crour 840 pybseir. CroumocTh OwieTa
IIKOJILHAKA COCTaBJISICT 50% oT
CTOMMOCTH  Owineta JJsl  B3pPOCIOTO.
I'pymma coctour u3 18 mKOIBHUKOB U 3
B3pocibiX. CKOJIBKO pyOJiel CTOST OMIeTh

Ha BCIO rpymy?

Haiigure KOPEHb YpaBHEHUS :

AB=35, AC=28. Haiinurecos 4

. Hadinmre  Touky MuHMMyMa  (QyHKIMH
y=4x— In(x—5) + 8.
. Beraucaurb OTIpE 1€ I HHBIN UHTETpa

[ @x+ 1dx

. Haitnure cymmy, pa3HOCTb, NPOW3BEICHUAE

1 4aCTHOC YHCCII.
z, =4—2iz,=1+3i

Bapuant 3
1

. Berauciurb (—1 g— ;) -0,54.
. MarazuH 3akynaeT LBETOYHBIE T'OPIIKH IO
omroBo neHe 90 pyOnedt 3a MITYKY.
ToproBas  Hauenka coctaBiusieT 20%.
Kakoe nanbOosbiiee 4uciiO TakUX T'OPILKOB
MOXHO KyImuTh B 3TOM MarasuHe Ha 1100
pyOnen?

Hannure KOpEHb

V—56—15x=—x.

. B tpeyrompanke ABC yron C pasen 90°,
AB =5, AC = 4. Haiinure tg A.

. Haiinure Touxky makcumyma (pyHKIIUH

yv=In(x+11)—-5x+2.

. BpUuMCIMTG OIpE/IEICHHBIA UHTETpall
E:
J, Bx—1)dx.

. Haiinure cymmy, pa3HOCTb, MPOU3BECHUE
Y YaCTHOE YHUCEIL:

ypaBHEHHSL:

. Haiinure

. Haiinure

Bapuanr 4

4 1
. Beruuciaurs (; +2 g) -1,6.

. lapukoBast pyuka crtour 30 pyOneil

Kakoe nHamOosbIIee 4YHCIIO TakuWX pydeK
MOXHO Oyner kymute Ha 700 pyOneit
I0CJIe TIOBBIIIEHNT IeHBI Ha 25%"7?

KOpPEHb YpaBHEHUS:

Y—54—15x = —x.

. B tpeyrompauke ABC yron C pasen 900,

AB =5, BC = 3. Haijnqure sin B.
TOYKYy MHHAMYyMa

y=4x—In(x+11)+12.

yHKIHI

. BbraucIMTG OIpEIeICHHBI UHTETpall

J7, (4x+ 3)dx.

. Haitnure cymmy, pa3HOCTb, NPOW3BEICHUE

1 4aCTHOE€ YHUCCII:




5. 3apanusi 1ysi npoBeieHUsi py0esKHOTo KOHTPoJsi (15 MunyT)

Bapuant 1
1. Tlpoussognas  QyHkumu y = 3x* nmeer Bup

A) 1253

B) %xz

B) y' = 4x®

) 3x3

2. TlpousBoxanas Gpynkuuu y = (2x— 5)*
UMeEET BUJ

A) 8(2x —5)3

B) 4(2x —5)3

B) 2(2x—5)3

I (2x—5)3

3. YcraHoBUTE COOTBETCTBUE MEXKY (DYHKIMSIMU (CIEBa) M TPOU3BOIHBIMU (CIIpaBa)

A) nx™? 1. y=x"

B)y = e* 2. y'=¢e"
C)y=x" 3.y =nx"?
4, v =xa"?!

4. YCTaHOBUTE COOTBETCTBUE MEXKAY HEOMPENENICHHbIM HMHTErpajioM (CjeBa) U €ro
3Ha4YEHUEM (CIpaBa)

A) _[ dx 1. x +C
62
. —+
B) [ xdx 2 > C
dx
B)j7 3. Injx +C
4. x> + C
5 TIlpemen |im (X +7) paBeH

x—1
1

6. HHurerpan I (2x+5)dx pasen

0



Bapuanr 2

1. IlpousBoaHass GyHKIMU ¥ = 2¥ UMeeT BUA

A) 2¥In2

b) 2*

B) 2*Inx

r) =

2. IlpousBoanas pynkuuu y = (5x — 2)°3
UMEET BUJ

A) 15(5x—2)?

B) 3(bx—2)?

B) 6(5x—2)?

) 5(5x—2)?

3. YcTaHoBUTE COOTBETCTBUE MEXKTY (DYHKIMSIMU (CJIeBa) U TPOU3BOHBIMY (CIIPaBa)

A) ¥ = cosx 1. yy=—sinx

B)y = sinx 2. V' = COSX
C)}r:tgx 3. 3';I”=::t_':|:Z:xc
4y = sin12 X

4. YCTaHOBUTE COOTBETCTBUE MEXKAY HEONPENCIEHHBIM WHTErpajioM (CJIeBa) U €ro
3Ha4YEHUEM (CIpaBa)

A) [ cosxdx 1. sinx + C
B) [ sinxdx 2. -cosx+C
B) j ex dx 3.ex+ C
4. sin x
5. Tpenen lim ( x® +3x-1 ) pasen

x—0
1

6. Murerpan j ( 2x+3 )dx paBen

0



BapuanTt 3

1. IlpousBogHas (yHKIMH ¥ = e HUMEeT BH]
A) e*

b) e*Inx
B) —

N o
2. [lpousBoaHas PyHKIUKN Y =

A)
b)

3
HMEET BU
(3—dx)? A
24
(3—ax)®
—24
(3—4x)2
-6
(3—ax)?

B)
12

I)

(3—4x)?
3. YcTaHoBUTE COOTBETCTBUE MEXAY (PYHKIMSIMU (CIIeBa) U MPOU3BOIHBIMHU (CTIPaBa)
A) y=tgx 1y =—

costx

B) y =ctgx 5 ——=

sin? x

C) y = cosx 3.y =—sinx

4, y' = cosx

4, YCTaHOBUTE COOTBETCTBHUE MEXKY HEOIPEACICHHBIM UHTETPAIOM (CjieBa) W €ro
3Ha4YCHHUEM (CIpaBa)

Ay [ 2 L Inix + C

B) [ cosxdx 2.sinx + C

B) [ sinxdx 3.-cosx + C
4. In x|

5. Ilpenen lim (x® + 2 ) pasen
x—1
1

6. Murerpan _[ (2x+ 2 )dx pasen

0

Bapuanr 4



1. Ilpou3BonHas GyHKIUK Y = 2 COSX
UMeEeT BUJ

A) —2sinx

b) Zcosx

B) sinx

[) cosx
2

(3x—a)

2. [lpon3BogHAs GYHKIMH ¥ =

MMEET BUT

-18
A) (3x—a)*
b)

18

(Ix—a)s
-6

(3x—4)*
)

F) (3x—a)*

B)

3. YcTaHOBUTE COOTBETCTBUE MEXKTY (DYHKIUSIMU (CJIeBa) U MPOU3BOIHBIMHU (CIIpaBa)
Ay =x" 1. y = nx™?!

B)y = 2.y =27
i VX

Oy =3 3y =—=
4, y = nx"

4) YCTaHOBUTE COOTBETCTBUEC MEXKIY HEOIPEACIICHHBIM HHTETpajioM (CjeBa) U €ro
3Ha4YCHHUEM (CIpaBa)

dx
A) | s 1. —ctgx+ C
dx
B) | 75 2. tgx + C
B) [ cos xdx 3. sinx + C
4. cos X

5. Tlpenen lim(x¢ + 2 )pasen
1

1
6. HWurerpan I (4x® +1 )dx pasen
0

6. IlakeT npenoaaBaTesi (3K3aMeHATOPA)



HtoroBoii hopmoit KOHTpOJISI MO 3aBepiieHut0 u3ydeHus aucuuimasl EH.01
Marematuka, COrjacHO yueOHOro IUIaHa, SIBJISIETCSl IK3aMEH B 3-M CEMECTpe, KOTOPbIN
NPOBOJAUTCA B (OpME YCTHOrO SK3aMEHa COTrJacHO pAaCIHCAHUI0 HK3aMEHOB,
YTBEPKIAECHHOTO AUPEKTOPOM TEXHUKYMA.

Bompocsi, Bxoasimue B OMIeThl, COCTABICHB HA OCHOBE JACHCTBYIOIICH paboueid
IPOTPAMMBI U BKJIIOUAIOT B C€0S CIAENYIOLIME TEMBI:

o Jluneiinas anreOpa

e OCHOBBI ITUCKPETHO MATEMATUKH

o JluddepernmanbHOE U HHTETPATHHOE UCUNCIICHUE

e OObIkHOBeHHbIE MU depeHInaTbHbIE YPaBHEHUS

e Pannl

e OCHOBBI TEOPHUH BEPOSITHOCTH U MATEMATUYECKON CTATUCTUKHU
e OCHOBHBIE YHUCJICHHBIE METO/IbI

Ctpykrypa Owmiera: TEOpETHUYECKHH BOMpPOC U JBE 3ajayd. TeopeTudeckue
BOIpOCHI NpuBeeHbl B «lIpunoxenun Ax», 3anauu B «[Ipunoxenun By.

Teopernueckre BONMPOCHI M IPUMEPHBIE MPAKTHUECKUE 3a0aHUS BBIIAKOTCS
CTyJI€HTaM JUIS IOATOTOBKH HE MEHEE YEM 3a JIBE HEJIENU A0 Havyasla SK3aMEHAlMOHHOM
CECCHM.

Ha moaroToBky k OTBETy IO 3K3aMeHY MpeycMaTpuBacTCsi He 00Jiee MOJI0BUHBI
aKaJeMU4ecKoro yaca. [Ipy moaroroBke k OTBETY CTYAEHT UMEET MPABO MOJIb30BATHCS
TaOJIMIIAMU U KATbKYISITOPOM.

IIpu oTBETE OLICHUBAETCS YPOBEHb TEOPETUUECKUX 3HAHUA U YMEHUE IPUMEHSATH
UX JUIS PELIEHUS MTPAKTUIECKUX 3a1a4.

[Ipy NOATOTOBKE K OTBETY HA TEOPETUUECKUM BONPOC CTYAECHT MOXKET 3aIlMCaTh
IJIaH OTBETAa WIM Pa3BEPHYTHIM OTBET. IIpu oTBEeTe HAa BTOPOM U TPETUH BONPOCHI
BO3MOKHO Kak IIOJIHOE€ pa3BEpHYTOE pELIEHWE, TaKk W KpaTkoe pemeHue. Bcee

H€O6XOI[I/IMBI€ IMMOACHCHUS CTYACHT MOJKCT 1aBaThb IIPHU OTBCTC.



Kpurepuu oueHok

basbt Kputepun onileHMBaHus BBIOJIHEHUS 13a1aHus
2 IIpencraBineHHBIN OTBET MMOJIHBIA U BEPHBIN
1 OTBET HEMOJHBIN, TPEOOBAIMCH HABOISIINE BOIIPOCHI
0 OTBeT HEBEPHBIN
basibt Kpurepuu oneHrBans BBIIOJIHEHUS 2 3aJaHUS
3 B npencraBieHHOM peleHNY MOJTYy4Y€H BEPHBIA OTBET
2 N3-3a apudmeTrueckux ommoOOK MoTydeH HEBEPHBIM OTBET
1 Pelienne He 3aKOHUEHO, HO MOCJIEA0BATENILHOCTD PEIICHNS BEpHA
0 Perienue neBepHoe
basbr Kpurepun onieHMBaHMs BBIIIOJHEHUS 2 3aJaHUS
3 B npencraBieHHOM peleHNY MOJTy4Y€H BEPHBIA OTBET
2 N3-3a apudmeTrueckux OmmoOOK MoTydeH HEBEPHBIM OTBET
1 Pelienne He 3aKOHUEHO, HO MOCJIEA0BATEILHOCTD PEIICHNS BEpHA
0 Pemienue neBepHoe

CymMMapHO€ KOJIMYECTBO OAIIOB IEPEBOJIUTCS B OLICHKY:
8 Oa/UIOB — OIIEHKA «5» (OTJIMYHO);

6-7 6aoB — o1eHKa «4» (XOpOoIIo);

4-5 GammoB — oreHKa «3» (YIOBIETBOPHUTEIHHO);

MeHee 4-X 0aJUIOB OIleHKa «2» (HEYIOBICTBOPUTEIILHO).



3K3AMEHAIIMOHHBIA MATEPUAJI

IUCIUIUINHBI
EH.OIMATEMATHUKA
TeopeTnyeckue IK3aMeHAUMOHHBIE 3aIAHUS

Tema 1. /luneiinasa anzeopa

1. OnpeneneHre KOMIUIGKCHOTO 4Yuciia. PaBEHCTBO KOMIUIEKCHBIX — YMCEN,
COTIPSIYKEHHBIC U TTPOTHUBOTIOJIOKHBIC KOMILUICKCHBIE YHCIIA.

. l'eomerprueckoe n300pakeHrue KOMIUIEKCHOTO YHCIIA.

. Anrebpanueckas (opMa 3anucu KOMILUIEKCHOTO 4YHMCJIA, CYMMa M Pa3HOCTb
KOMIIJICKCHBIX YHCeN B aliredpandeckoi popme.

. [lpou3BeneHre KOMITJIGKCHBIX YnCell B anredpandeckoit popme. CreneHs yucia i.

. HacTHOE KOMILIEKCHBIX YUCEN B aredpandeckoit hopme.

. Onpenenenne MOAYJsl U apTyMEHTa KOMILIEKCHOTO YKCIIa.

. AITOpUTM HaXOXJEHUSI apTyMEHTa KOMIUIEKCHOTO Yucia

. Tpuronomerpudeckas ¢dopMa 3amucH KOMIUICKCHOTO 4ducia. JledicTBue c¢
KOMIUIEKCHBIMHU YHCJIAaMU B TPUTOHOMETPHUECKOU (hopme.

9. AiropuT™M  TiepeBoJia anreOpamdeckod  (GOopMBI  KOMIUIEKCHOTO 4YHCJIAa B

MOKa3aTeNIbHYIO.

10.TTokazarensHas hopma KomIuiekcHOro ynciia. Gopmyna Ditnepa.

11.TlepeBo nokazatenbHOM (OPMBI KOMIUIEKCHOTO YHCIIA B aredpanyecKyro.

Tema 2. 1 OcHnoebl Ouckpem ol MamemamuKku

w N

co~NO O1 &~

12.MHOKECTBO U €r0 JIEMEHTHI.

13.TlycToe MHOKECTBO, IO IMHOKECTBA HEKOTOPOTO MHOKECTBA.

14.Onepanuu HaJu MHOKECTBaMHU.

15.OtHOMmIeHus, X BUABI M CBOMCTBA. [lnarpamma Ditiepa-Benna.

16.YucnoBbie MHOXKECTBA.

17.Bunbl 1 351eMeHThI TpadoB.

18.OcHOBHBIE TOHATHS TeOpHH TPadOB.

Tema 3.1 /lughpepenyuanvrnoe u unmezpanvnoe ucuucieHue

19.TTpousBoanas ¢pyHkimu. ['eomeTpudaeckuii u GU3NIECKUN CMBICT MPOU3BOTHOM .

20.IIlpumeneHre TpOU3BOAHOM K UCCIIEAOBAHUIO (DYHKITHIA.

21.Tlpon3BOIHBIE BBICIIMX MOPSIIKOB.

22.Heonpenenennsiit uaterpain. OcHoBHbIe POPMYIIBI HHTETPUPOBAHHUS.

23.aTerpupoBanrie METO0M 3aMEHBI TIEPEMEHHBIX.

24.Onpenenennsiii unrerpan. ®opmyna Herotona-Jleitbuuia

25.TlpumeneHre onpeneIEHHOT0 HHTErpalia K BBIYUCIICHHUIO TTYTH, TPOHEHHOTO
TOYKOMU.

Tema 3.2 Ooviknogennvle oughgpepenyuaivuvie ypasHeHus

26. ludpdepennuansuoe ypapHenue. OnpesneneHue, NopsaokK, o0miee 1 4acTHOE
pelieHusl.
217. InddepeHnnanbHOE ypaBHEHHUE C pa3ACiSIOMUMU IEPEMEHHBIMU. AJITOPUTM



€ro peleHusl.

28.Henonapie nuddepeHmanbabpie ypaBHEHU. AJITOPUTM PEIICHNS.

29. luddepennmanbHoe  ypaBHEHHE BTOPOTO  MOpSAKAa C  MOCTOSHHBIMU
kod(hurimeHTaMu. AJITOPUTM €r0 PeIICHUsI.

30.'eomeTpuueckass ~ WHTEpHpeTanmWst  OOMIETO W YacTHOTO  PCIICHUS
nuddepeHaTbLHOTO YpaBHEHUS.

Tema 3.4 Paowv

31.Onpenenenue 9ucaoBOro psiaa. [lpumepsl 9UCIOBBIX PSIAOB.

32.YactuuHas cymma psiga. OnpeneneHue CXoaqmerocs psa.

33.Heo6xoamMoe yclioBUE CXOAUMOCTH PAA.

34.1Ipu3Hak cpaBHEHUS.

35.IIpusnak [lamambepa.

36.0Onpenenenne CTENEHHOT0 W (DYHKIMOHAILHOTO psifoB. Panmuyc cxoammoctu
CTENEHHOTO psija.

37.Paznoxenue GyHKImA B psa MakimopeHa.

Tema 4.1 Ocnosbl meopuu 6epoAMHOCHIU U MAM EMAM UYECKOU CHLAM UCHUKU

38.DnemenThl KoMOMHaTOpUKH. [lepeMertieHnsi, pa3MerieHust, COYeTaHusl.

39.Bunpl ciaydaifHbix coObITH. Oniepaiiu Hajl COOBITUSIMU.

40.OTHOCUTENbHAS YaCTOTA U BEPOATHOCTH COOBITHS.

41.Teopema CI0KEHUSI BEPOSITHOCTEM.

42. Teopema yMHOXKEHHS BEPOSITHOCTEH.

45.Dopmyna NOJTHOM BEPOSTHOCTH.

46. ®opmyna bepnymu.

47.JlucKkpeTHble CiydailHble BEMUYMHBI. 3aKOH paclpeieNieHus] IUCKPETHOM
CIIy4allHOU BEJINYUHBI.

48.MartemMaTH4ecKoe 0XKHIaHUE U €ro CBOMCTBA.

49, Jlucniepcus, ee CBOKCTBA.
Tema 5.1 HYucnennoe unmezpuposanue

50.IToHsATHE O YUCIEHHOM HHTETPHUPOBAHHH.

51. ®opmyIbl PSIMOYTOJIHUKA B YUCJIEHHOM WHTETPUPOBAHUU.

52. @opmyra Tpanenuy B YUCICHHOM UHTEIPUPOBAHUH.

53. @opmyna CumriicoHa.

54. AGCOmOTHAS OTPEIIHOCTD IPU YUCICHHOM MHTErPUPOBAHHUM.

Tema 5.2 Qucnennoe oughgpepenyuposanue

55.[loHsiTHE O YKCIIEHHOM AU(PHEPEHIUPOBAHUN.

56.®opmynel  TpUOMMKEHHOTO U dGEpEHIMPOBaHNs, OCHOBaHHbIE  Ha
UHTEPIOJIIIMOHHBIX (popmyrnax HeroToHa.

Tema 5.3 Hucnennoe peuwienue 00blKHOBCHHBIX OU PepeHyuaIbHbIX YPAGHEH U

S7.IloHsiTHE O YKUCIIEHHOM peleHnd quddepeHaTbHbIX ypaBHEHUI.

58.Meton Diinepa st pemeHns: 00bIKHOBEHHBIX AU depeHIMaTbHBIX YpaBHEHHIA.



IIpakTHYecKHe IK3aMeHAIMOHHbIE 3a]aHusl

1. Haitti mpon3BOaHYIO (QYHKITUH:

a)y =ctg10x; 6)y =In(x—3);B) y =x? +sinx; r)y = x%e* .

2. Haiiti BTOpYIO IPOU3BOAHYIO (DYHKITUH:

a)y =2x*+3x*+bx; 6)y =sin3x; B)y = bx* + cosx.

3. Cua Toka M3MEHSIETCS B 3aBUCHMOCTH OT BpeMeHH 10 3akony [ = 0,42
Haiit ckopoCTh M3MEHEHHUsI CUIIbI TOKa B KOHIIE 8-i CEKYHBI.

4. CkopocCTb NPSIMOJIMHEHHOTO JIBMXKEHUSI TOYKU U3MEHSIETCS 110
3akony V = t* — 8t + 2. HalizuTe 3aK0H yCKOPEHHS TOUYKH.

5. Haiinure HeonpenenéHHbIil HHTETpa:
a) [(x*—3x+1)dx;
b) [(sin3x + cos5x)dx;

do
C —
) ‘fﬂ5x+4:
d) [e***2dx.
6. Haiinure HeonmpeaenéHHbIN HHTETPaT:

a) f xdx |

1+x2’
b) [ xsinx? dx;
c) [(2x + 3)%dx.

6. Berauciure onpeneneHHbIH HHTETPa:
4
a) [, (Vx—2)dx;
b) [, (x* + 2x — 1)dx;
c) fé(cns x — sin x)dx.

z
/. Haiitu o61iee pemnenue nuddepeHIMaTLHOTO YpaBHEHUS

dy  dx
a) x v’
dy
b) —=2x+3
)
8. Haiftu yacTHO€ perieHnue ypaBHEHUS:

dy dx
a) — = - »ecim y=4, npu x=0;

b) ¥y = x?, ecm y(0)=0;
c) B)xdy = ydx, ecom y(1)=1.
9. HaiiTi 3aKOH JBMXKEHMS TeNa OTHOCUTENBHO ocH OX, €clii OHO Havajo
aBUrathes U3 Touku M(4;0) co ckopocthio U = 2t + 3t.



10.Haiitu oOmiee penrenue nudepeHInatbHOTO YPaBHEHNUS

a)y"+25y=0,06)y — 12y +36y=0;B)y"— 3y + 2y =0.

11. Haiitu yactHOe peuieHue nuddepeHuaipHoro ypasuenus y- +y — 6y =0
ecrt y=3 1y =1 npux=0.

12.Haitti wacTtHOE pemieane nuddepeHIMaTLHOTO YpaBHEHUS
y'—6y+9y =0, ecrtu y=3 u y=—6 npux=20,

gn
13.ccnenoBarh Ha CXOIUMOCTD PSS Lme 1 15,
o 3m
14.ViccnenoBars Ha CXOIAUMOCTD PAJ] Lpe 1 z_n

15. HaiiiuTe 4acTHYHYIO CyMMYS, PSIa Qine1 E'
16.Haiitu yacTuunyio cymMmmy S; psiaa E;D:l% :

En
n=1 35"

18.Onpenenure BUA psaa:
{ X :] o0 [2a] n
2) T 6) T B) Dits

19. A — mHOXeEcTBO nenmrelieit uucia 24. B— MHOoXkecTBO nenureneii yucna 15.

17.Haittu a, psana 2

-1

Zn-1’°

3amucars MHOXectBa A NB uAUB.

20.Muoxectso A = {a, b,c}, maoxectBo B = {b,¢, f,e,d}.3amucatb ANB u
B\A.

21.OnpenenuTe CTENeHb BepImHbI A Tpada:
A

A

22.B ypHe HaxoasaTcs Oemnbie, KpacHbIC U cuHUE mapbl. COObITHE A - BHIHYT
OenbIii map, coosiTre B — BeIHYIN KpacHbIH map, coObiTie C — BBIHYJI CHHUAN

map. B yem cocrout ciaenyroriee coonsitre: a)B+C; 6)A - B; B)A+B.

23.Haiiti BepOSTHOCTD BBITIAJICHUS YHCJIa, KPATHOTO TPEM MPH OTHOM OPOCaHUH
UTPOBOTO KyOHKa.

24.B ypue 10 0enbix, 5 KpacHbIX U 5 3en€HbIX mapoB. HaliTu BeposSTHOCTH TOTO,
YTO BBIHYTBIM Hayraj map OyJIeT [IBETHBIM.

25. BepoaTHOCTS MO aHys B MHIIICHB JIJIs TIepBOTo BeIcTpena 0,85, a mis
BTOpOTrO - 0,8.CriopTcMeH caenai iBa BeicTpena. HaliTu BeposiTHOCTH TOTO,



4TO 00a BBICTpENa NOPa3 Ui MULLIEHD.

26.B smmke umerores 30 mapoB Oemoro 1sera u 5 4€pHoro neeta. M3 smmka
Haynady OepyT oquH 1map. HaliTu BepOSTHOCTH TOTO, UTO IIAP OKAKETCS

YEPHBIM.

27.Tpu cTpenka HE3aBUCUMO APYT OT APyra CTPEISIOT MO e, BeposTHOCTh
MOIAJaHus B LENb U epBoTo cTpenka pasHa 0,75, mis Broporo 0,8,

st Tpetbero 0,9. Onpenenure BEpOSITHOCTh TOTO, YTO BCE TPU
CTpEJIKa MPOMaxXHyTCS.

28. Jlan 3aK0H pacnpenencHus CIy4alHOW BEIUYUHBI.
X 1 2 3
P 102]| 0107

Haiinure maTemaTnueckoe 0KUIAHUE U JUCTIEPCHIO.

29. Jlan 3aKOH pacnpe/eseHus CITy4yaiiHOU BEIMYHUHbI

X -2 -1 1 2 3

P03 (01 (02 |01 |03

Haiinure maremarnueckoe 0KUAAHUE U TUCIIEPCHUIO.

(1-2i)2+i)
3-2i
31.TIpencraBpTe B TpUrOHOMETpUYECKO# hopMe unca;

a)3i; 6)1-iv3.

30. BeinoJiHUTE JIEUCTBUS:

32.1IpencraBbTe yuCia B OKa3aTeibHOM dhopMe:

a)\3+i ; 6)—2i.

8+2i
33.Haiingure Mmoaynb uucia 5-3i .

34.Haiigute apryMeHT uncia—— .
21+1
35.Beiunciaure  npuOMDKEHHOE ~ 3HAYEHHWE  WHTerpaja 1o  GopMysie
MIPSAMOYTOJIbHUKOB:

a) f; xdx ; 0) ff(lZ— x)dx; B) f:(x—k 1) dx.

36. HaiiTi aGCOMOTHYIO MIOTPENHOCTh NPUOTIKEHHOTO 3HAYEH S HHTErpana:
5
fl (2 + x)dx.



37.1locnenoBarenbHple 3HaUYCHUS (PYHKIWHW, SBISIOMICHCS PpEIICHHEM 3aaqu
Komm nns muddepennmanbHoro ypaBHeHus V' = f(x,y) C HadalbHBIMU
ycIoBUsAMH  Y(Xo)=Yo, X=Xo HaXoasATCS 10 MeToay Dinepa  Yir1=Yi+hf(Xy,Yi).
Haittu y1, onpenensemoe ypaBaenueM v = 3y — 2x, ipu  Yo=2, Xo=1 u 1mare
h=0,2.

38. [lns pyskimm mocTpoeHa TabauIia KOHEYHBIX 3HaYEHUN

i Xi Yi Ay Ay, Ay,
0 1 12 4 2 -5
1 4 16 6 -3
2 7 22 3
3 10 25
Haiinure v (x,) = = (&yﬂ — ﬂ'?" + iﬂ + - ) B TOYKe Xp=1.

39.Haitnure mpubimkeHHOe 3HaUYeHNE TIPOU3BOHOM PyHKIMHU 110 hopMmyIie
2t-1 -
vi(x) = h (ﬂy,:. + ?ﬂz}h + - ), rne t= %, B TOUYKE X=2,5, eciu I10

TabuIe 3HAYCHUH (PYHKITIH

X123 |4
yi(2(6 |7
cocCTaBJieHa TabJIMIa KOHEYHBIX Pa3HOCTEN

XY [AT|AC
2 | 2

4

1




