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1 ITosscHuTe/IbHAA 3anMCKaA

@®OC mnpesHa3HaueH il KOHTPOJII M OL[eHKM 00pa3oBaTe/bHbIX AOCTKEeHUMN
00yuaroIuXcs, 0CBOMBIITKX MporpaMMy yuebHoit auciurumnabl EH.01 MaTtemartuka.

Yuebnas  gucuurimHa EH.01  MaremaTtnka — siByisieTcsa  00si3aTeTbHOM
JUCITUTIIMHOW U OTHOCUTCS K MaTeMaTUueCKoMy U 00l1lleMy eCcTeCTBeHHOHayUHOMY
1uKay. Ha ocBoeHne nmporpammbl yuebHou auciummabl EH.01 MaTematrika oTBejeHO
MaKCHMabHOM yueOHOM Harpy3ku — 105 yacoB, B TOM uuc/Ie:

- obsi3aTesibHas ayiMTOPHAsi Harpy3Ka CTyeHTa -7(0 uacos,

- CaMOCTOSITeTbHOW BHeayJUTOPHOW Harpy3KM CTyZeHTa — 35 4acoB.

®OC BkmoyatoT B cebs KOHTPO/IbHBbIE MaTepuasnbl [Jjsi  TIPOBe/leHHs
OTepaTUBHOTO (TMIOYPOYHOTO0), PyOeKHOTO (0 pa3fie/iaM M YKPYITHEHHBIM TeMaM) U
WTOrOBOT'O KOHTPOJIS T10 3aBEPILIEeHUI0 U3YyUeHHUs JUCLIUTINHBI.

®dOC npedycmampueaem caedyrowjue 6u0bl KOHMPOs:

- MIMCbMEeHHbBIe PaboThI;

- KOHTPOJIb C TIOMOIL[bI0 TEXHUUYECKUX CPe/ICTB U MH(POPMAI[MOHHBIX CUCTEM.
dOC npednonazaiom caedyowjue popmbl KOHMPOsi:

- TeCTUPOBaHMUe,

- KOHTPOJIbHBIE PaOOTHI.

WTororoii hopmMoii KOHTPOJISA 10 3aBePIeHHI0 U3yUeHHsT JUCLIUTIMHbI
EH.01 MaTemaTHKa, COTJIaCHO yueOHOr0 I/laHa, SIBJISIeTCs SK3aMeH, KOTOPbIi
MPOBOAUTCSI B ()OpMe YCTHOTO 3K3aMeHa MO PaClMCaHUI0 5K3aMeHOB, YTBEPXKAEHHOTO
MAPEKTOPOM TeXHUKyMa.

@dOC pa3paboTaH Ha OCHOBAHUU:

- ®I'oC CIIO no crnegquanbHocT 23.02.06 TexHuueckass 3KCIUIyaTaLus
TOJBU)KHOTO COCTaBa ’KeJIe3HbIX JJOPOT;

- yuebHoro TtutaHa crenuasbHOCTH 23.02.06 TexHMUecKass JKCILTyaTalus

MOABM>XHOI'O COCTaBa >KeJIe3HbIX AO0POr;,



- paboueii mporpammel 1o auctynvHe EH.01 MartemaTtuka s
crieriuanbHOCTU 23.02.06 TexHuueckas 3KCrtyaTalys MOABUKHOTO COCTaBa KeJie3HbIX
A0pOr;

- [TosioxkeHust 0 TeKylllel ¥ MPOMeKyTOUHOM aTTeCTal[iy CTyZeHTOB (puinai
CamI'YTIC B r. CapaToBe, ooyuatoruxcs 1o OITOIT CITO Ha ocHoBe ®I'OC CIIO.

B pe3ysibTaTe 0cBOeHUs yueOHOM JUCIIUTUIMHBI 00YyJarOIIUACs J0/DKeH
ymMemb:

¥1 ucnosib30BaTh METO/bI TUHEHHOM areOphI;

Y2 peliilaTh OCHOBHBIE IPUKJ/Ia/IHBIE 33/1aU¥ UUCTIEHHBIMU METO/JaMM.
3HamMb:

31 OCHOBHBIE TIOHSITUSI W METOZABl OCHOB JIMHEMHOM anreOpbl, AMCKPETHOU
MaTeMaTUKW, MaTeMaTHUeCKOro aHa/iv3a, TeOPUU BEpPOSITHOCTM W MaTeMaTH4yeCKOou
CTaTUCTHUKW;

32 OCHOBHbIE UKCJIeHHbIe MeTO/Ibl pellieHus TPUK/IajHbIX 3a/au4.

B pesynbTaTe ocBoeHus1 yueOHOM AWCHMIUVIMHBI OOyYaroIMMCS  TO/DKeH

copMUpoBath CiefyIoliye 00IHe KOMIeTeHIHH:

OK 01. Beibupars criocobwl perieHus 3ajau MpodecCrOHaNbHOW /IesTeTbHOCTH TPUMEHHUTEeBHO K
pas/IMYHbIM KOHTEKCTaM

OK 02. Vcnonb3oBaTb COBpeMeHHble CpPe/CTBA MOMCKA, aHalau3a U MHTepIpeTalii UH(QOpMaLluu U
VMH(pOPMaLMOHHbIEe TEXHOJIOTUH [IJ151 BBITIOJIHEHUS 3a/jau PO(eCcCHOHAaNbHON [1esTe/TbHOCTU

OK 03. IlnanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOe MPO(eCcCHOHATbHOe U JTMYHOCTHOE Pa3BUTHE,
TpeJIIpUHUMAaTeNbCKYI0 JlesiTe/IbHOCTb B TpOo(ecCHOHaNbHOW Cdepe, MCMOAb30BaTh 3HAHUS 110
(brHaHCOBOV TPaMOTHOCTU B Pa3/IMYHBIX >)KM3HEHHbBIX CUTYaLUsIX

OK 04. O¢ddekTBHO B3aMO/|eICTBOBATh U paboTaTh B KOJIIIEKTHUBE U KOMaH/[e

OK 05. OcyujecTBisaTe yCTHYH0 U IMUCbMEHHYH) KOMMYHUKALMI0O Ha TIOCYZApPCTBEHHOM  s3bIKe
Poccuiickoii @eziepaliu C yueToM 0COO€HHOCTel COLManbHOTO U KY/IbTYPHOTO KOHTEKCTa

OK 06. IIposiBisaTh TpaXAaHCKO-IIATPUOTUYECKYH TIO3MLUI0, J[EeMOHCTPHMPOBAaTb OCO3HAaHHOe
TOBe/ieHHe Ha OCHOBE TPAJUIIMOHHBIX OO0IeuesoBeueckKnx LEHHOCTeH, B TOM YHC/Ie C Y4eTOM
rapMOHM3alMM  MEXXHALMOHA/IbHBIX U  MEXPEJIUTHMO3HbIX OTHOIIEHWM, TPUMEHSTb CTaH[apThbl
aHTUKOPPYILIMOHHOIO NTOBE/IeHNS

OK 07. CopelicTBOBaThL COXpaHEHHIO OKPY’Karolliei cpefibl, pecypcocOepeskeHHt0, TPUMeHSTh 3HaHMS
00 W3MeHeHWM KJKMMaTa, TPUHLUIBI OepeXX/IMBOro MpPOU3BO/ACTBA, 3((heKTUBHO [eHCTBOBaTh B
Yype3BbIUaNHbIX CUTYaLUsIX



B pe3ynbTaTe ocBoeHUsi yueOHOM AUCIMIUVIMHBI CTYJeHT J0/DKeH chOopMHpOBaTh
cienytrolye npogeccuoHa bHble KOMIEeTeHLNHU:

[MK 2.2 TlnaHupoBaTh U OPraHMW30BBLIBATH MEPOMPHUSTHS TI0 COOMIOIeHUI0 HOPM
6e30MacHbIX YCI0BUM TPY/a.

MK 2.3 KoHTpo/MpoBaTh 1 OLIeHWBATh KAueCTBO BhITIO/HSIEMbIX paboT.

[TK 3.1 OpopMsTh TEXHUUECKYIO U TEXHOIOTMYeCKYH0 JOKYMeHTaLUH.

[IK 3.2 Pa3pabaTbiBaTh TeXHOJIOTUUECKHE TIPOLIeCCHl Ha PEMOHT OT/e/bHbIX
JleTajied U y3/10B MOJIBU)KHOT'O COCTaBa »KeJIe3HbIX JOPOr B COOTBETCTBUY C HOPMAaTHBHOU

JIOKYMeHTaLueHu.



2 Pe3y.IIbTaTbl 0CBO€HMA JUCIUII/IUMHGBI, ITOA/Ie)KdIIlhe IMIPOBepPKe

Pe3ynbrarh! O0bém BpemeHH, Bup u Ne 3aganus
o0yueHHs Homepa pasjie/ioB | OTBeAEHHBIX Ha M3yYeHHe IS
(ocBoernE1e OcHoBHbIe NT0Ka3aTe/ Iy OLleHKH pe3y/ibTaToB (Tem) no paGoueii (MakcumanvHas Hazpy3Ka) | - omepaTpHoro.
yMeHHs1, YCBOeHHbIe nporpaMme wachs % PyOexHoro u
3HaHuA) / UTOr0BOI0
Kovmnerenuuu KOHTPOJ/IA
YMmern: Ymeer:
Y1 - TIepeBO/IUTH U3 anrebpanueckoit Gopmbl B
3HaThb: TPUrOHOMETPUYECKYH0, TIOKa3aTebHYyI0 U 00paTHO;
31 - BBIMNOJIHATH [JeHMCTBUS C KOMIUIEKCHBIMU YMC/IaMU B
OK 1-7. anrebpanyeckoii hopme;
IIK 2.2. - BBITIO/IHATE JEUCTBUS C KOMILIEKCHBIMH YMC/IaMU B
IIK 2.3. TPUTOHOMEeTPUUeCKou opme
EE g; - HAXOJIUTh cyMMapH.oe HarpspKeHue C IIOMOLLBI0 Tema 1.1 12 12% 13 4.1 [13 4.
2. KOMILJIEKCHBIX YUCeJT; )
- orfpeJesiATh apryMeHT KOMIUIEKCHOI'O YMC/Ia
- u300pakaTb YKC/ia B KOOPAUHATHOM MJIOCKOCTH.
3Haert:
- TIpaBUJIa BLITIOJTHEHUS 1eMCTBUIM C KOMILJIEKCHBIMU
YMC/IaMy;
- IpaBUJIa TlepeBOo/ia BeJIMUWH, 3a/laHHbIX YpaBHEeHWeM
rapMOHUYeCKHX KoJyiebaHUi B KOMIIEKCHBIE UHCIa.
Ymers: Ywmeer:
Y1 - HAXO/IUTh 00beZIMHEHHE, TIepeceueHre U pa3HOCThb
3HaTh: MHO>KeCTB;
o K311 , - oTipe/ieNiSITh KOJIMYeCTBO BeplluH rpada; Tema 2.1 11 11% 13:4.3
-7. - IPUMEHSITh TeOPHI0 rPadoB MpU pellieHnr
IIK 2.2. TPUKJIaJHBIX 3aJadu.
IIK 2.3. 3Haert:
IIK 3.1. - TIpaBWJIa [eMICTBUU NIPU BBITIOJIHEHMY Ollepalvi Haj,




IIK 3.2.

MHO>KeCTBaMU;
- oTipejiesieHHe 1 CBOMCTBa rpadoB.

Ymeth:
Y1
3HaThb:
31
OK 1-7.
IIK 2.2.
IIK 2.3.
IIK 3.1.
IIK 3.2.

Ymeer:

- HaXOoJuTb MPOU3BO/IHYIO (PYHKIMH;

- OIKChIBaTh CBOMCTBA QYHKIMU C TIOMOILIbIO
TIPOU3BOJHOW;

- cTpouTh rpaduk (PyHKIMH, UCTIONb3YS ee CBOMCTBa;
- HAXO/IUTh ONpe/ie/IeHHbIN UHTerpas;

- COCTaBUTb OMpe/ie/ieHHbIM UHTerpas 1o yC/I0BUIO
TMIPUKJ/IaZIHOW 3a/1auu;

- IPUMEHSITh OTpe/ie/IeHHbIM UHTerpas rpu
oTipeJie/IeHUH ypaBHEHUs MyTH, MJIOLa 1

urypsr;

- peluaTh Aud@epeHiManbHbIe YpPaBHEHUSs IEPBOTO U
BTOPOT'O TIOPSI/IKOB;

- HaxXO/JUTb YaCTHBIe pellleHUs AU depeHLIanbHbBIX
ypaBHeHUM MPH 3a/laHHbIX HayaIbHbIX yC/IOBUSX;

- cOCTaB/ATh AuddepeHLIMaTbHOe ypaBHeHKe 110
YCJIOBHIO 3a/jauM;

- pack/1aZibIBaTh (DYHKIMU B UUC/IOBBIE PSI/IbI;

- HAXO/IUTh UaCTUYHbIE CYMMBI Psifia;

- OmpejieNiATh CXOJUMOCTh psifia N0 W3yUYeHHbIM
TIpH3HAKaM.

3Haert:

- OCHOBHBbIE (popMyJibl AU (hepeHLIPOBaHMUS;

- (hopMyJty [/I1 HaxOXK/leHUsl OMpeZie/IeHHOT o
WHTerparna;

- OCHOBHbBIE (POPMYJIBI U CTIOCOOBI MHTETPUPOBAHMS;

- MeTo/ibl peliieHus A depeHIMa/bHBIX YPaBHEHU;
- IPU3HAKU CXOAUMOCTH PsAJa;

-TpaBU/ia MPUMeHEeHUs UNC/IOBBIX PSiZIOB MPH pellieHuH
3ajau.

[Tembl 3.1;

3.2;3.3;3.4

35

35%

[13 4.4;113 4.5;
[13 4.6;113 4.7




Ymetn: Ymeer:
A - HaxO/IUTb UMCJ/IO NepecTaHOBOK, COUeTaHUN U
3HaTh: pasMelleHul;
31 - pasnuyaTh CoeHeHUe 110 TeKCTY 3a/auy;
OK 1-7. - HaxOJUThb BEPOSITHOCTb COOBITHS, UCTIONB3YSI
IIK 2.2. KJIaCCUYeCKOe orpeje/ieHre BEPOSITHOCTY;
IIK 2.3. - MPUMEHATH TeOpeMbl O CyMMe U IPOU3BeleHUN
IIK 3.1. COOBITHI;
IIK 3.2. - ucnosb3oBaTh Gpopmysy bepHy/iv npu pelieHUH Tema 4.1 16 16% (13 4.8; I13 4.9
TIPUK/IaJHBIX 3a/iau.
3Haer:
- (hopMyJIbI /151 HAXOXK/IEHUS UMC/la [IepecTaHOBOK,
pasMell|eHH U COUeTaHUl;
- oTIpe/iesieHre BePOSITHOCTH COOBITHS;
- TEOPEMBI O CyMMe U TIPOU3BeJIeHUH COOBITHIA;
- MeTO/bl MpUMeHeHus1 popmysibl beprysu ans
pelleHus] CTaTUCTUYEeCKUX 3a/au.
Ymertn: Ymeer:
y2 - HAXO/IUTh 3HaUeHue OIpe/e/IeHHOr0 UHTerpasia
3HaTh: MeTO/laMH NPSIMOYTOJIbHUKOB Y TparieLuy;
32 - pa3/MyaTh M0 PUCYHKY CIOCOObI UUCTIEHHOTO
OK 1-7. MHTerpUpOBaHUS,
IIK 2.2. - HaXO/IUTh NMPUOIMKeHHOe 3HaueHue (HyHKLIUA
IIK 2.3. MeTOZ,aMH{ UYKCIeHHOro A depeHLIpOBaHuS;
IIK 3.1. - HaXOJUTh 3HaUeHre IPOM3BOJHOM B TOUKE, Tema 5.1,5.2;5.3 23 23% I13 4.10; T134.11
IIK 3.2. NIpUMeHsIst MeToZ, D1iiepa; 13 4.12

- peliaTb MeTOZIOM Jitiepa 0OLIKHOBEHHbIE
mubdepeHIabHbIe YPaBHEHUS;

- IPUMEHSITh MeTo/], Diifiepa NPy pelleHrur
NIPUKJIa/IHBIX 3a/ay.

3Haert:

- IIpaBU/Ia HaXOXK/|eHUs OTpe/ie/IeHHOro MHTerpasa
MeTOZ,aM{ UKCIeHHOT0 WHTer pUpOBaHus;




- hopMyJibl MeTOza Jiinepa Jjisl HaX0XKeHust
NIpUOJIMIKeHHBIX 3HaUeHUH (QyHKIIMA MeTOAaMu
YKC/IeHHOT0 AU depeHIIMpOBaHuS;

- MeToJ, Jiisiepa peleHus AuddepeHLaTbHbIX
YPaBHEHUH.




3. Teoperuueckue 3asanusn (T3)

4.1 PacueTHoe 3ajaHUE

4.1.1. TekcT 3apaHus

Bapwuanr 1
1. Hcnonb3ysi anrebpanueckyio (HoOpMy KOMILJIEKCHOTO UHC/IA, BBITTOHUATh
JIeUCTBUS:
6 (ct:-sg—’T +1 sinz—“) + 2 (CDSE +1 sinE)
a) 3 3 3 3 ;
2(cos30° +isin307) - 3(cos90° + i sin907?)
b)
2. Vcnonb3ysi TPUrOHOMETPUYECKYH0 (POPMYy KOMILJIEKCHOTO UMCJia, BBITIOJIHATh
JeNCTBYS Y 3aMMcaTh pe3y/bTaT B TTOKa3aTe/lbHOM dhopMe:

2 (cos (—i) + I sin (— i)) (—3+ ix@);

b) 6(cns 160° + i sin 1607):4/3(cos40° + i sin 40°), o) (2 +20)°

BapuanT 2
1. Ucronb3yss anrebpanueckyto (GopmMy KOMILJIEKCHOTO YHC/A, BBITIOJHUTh
JIeVICTBHS:

3T . . 3T T . . T
2 (CGS— +1 SIII—) + (CI‘JS— + 1 5In —)
a 4 4 4 4 ;

4(cos60°+isin60°)- 2(cos0° +isin07?)
b)
2. Vcnonb3ysi TpUroHOMeTpPUUecKyro (popMy KOMITJIEKCHOTO UMCJ/ia, BBITIOJIHUTD
JIeCTBUS Y 3aMMcaTh pe3yJ/bTaT B MoKa3aTeJbHOU (hopMme:

(3 (2) 150 () 2{eos Z )
by (6= 60):V3(cos40° +isin40°). .y (cos 15° +isin 15°)°,

BapuanT 3
1. Ucnonb3yss anrebpanueckyro (HoOpMy KOMIIJIEKCHOTO UHC/A, BBIMOJTHUTE
JIeUCTBUS:

T P 2T . . 2T
(CDS— + 15111—) + 3 (CGS—+ L Slﬂ—)
a) 3 3 3 3 ;

4(cos45° +isin45°)- 3(cos180° +isin 1807)
b)
2. Vcnonb3ysi TPUTOHOMETPUUeCKyto (POpMy KOMILJIEKCHOTO UMCJ/ia, BBITIOJIHUTD
JIeMCTBUS Y 3anMcaTh pe3yJ/bTaT B OKa3aTeJbHOU (hopMe:

2) V3(cos 922 + i sin 922) - V/6(cos 882 + sin 882).



b 4V3(cos T+ isinZ): (V3 1) V2(c0s 10° +i5in 10°)°

Bapwuanr 4

1. Ucronb3yss anrebpanueckyio (GopMy KOMILIEKCHOTO YHC/A, BBITOJHUTh

JIeUCTBUS:

5T . . oI T . . T
4 (CGS— +1 SIII—) + (CI‘JS— -+ 1 51n —)
a & & & & ;

2(cos30° +isin30?)-3(cosm + isinm)

b)

2. Vcnonb3ysi TPUrOHOMETPUYECKYH0 (POPMYy KOMILJIEKCHOTO UMCJ/ia, BBITIOJIHUTh
JeliCTBUSI W 3aMMcaThb pe3y/bTaT B I0Ka3aTe/bHOU hopMe:

a) (4+ 4i)-3(cos75° + sin 75%).

b

5T . . o9 1 T
4 (cos — 41 sm—) — (cns (— —)
) 12 12 2 12

i a L ay10
0 (ﬁ(cnsS? +isinb7%) .

4.1.2. Bpems Ha Bbino/iHeHue: 60 MUH.

4.1.3. IlepeueHb 00HEKTOB KOHTPOJIAA U OL€HKH

HaunmMeHoBaHMe 00HEKTOB
KOHTPOJIA X OLI€HKH

OcHoBHBIe MOKa3aTe/ It
OLl€HKH pe3y/ibTaTd

KpuTepuiu onieHKu

Y 1 BrINonHATh AeWCTBUS Haf,
KOMIIJIEKCHBIMU UK C/IaMU B
anreOpanueckoi u
TPUTOHOMETPUUECKOU

(opme;

Y 3 IlpeacraBasiTh

KOMIIJIEKCHOE
YMCJ/I0 B MOKa3aTeJbHOU

dhopwme;

- [lepeBop u3
anre6panueckoit popMeI B
TPUTOHOMETPUYECKYIO,
TTOKa3aTe/IbHyI0 U 00paTHO

- JeicTBUSI C KOMITJIEKCHBIMU
YKMC/IaMH B a/ire0panyecKoi
hopme

- [ercTBUSI C KOMITJIEKCHBIMU
yKC/iaMuy B
TPUTOHOMETPHUUYECKOHU (hopme

5 «OTJIMYHO»
-BBIIIOJIHEHO BCE;

4 «X0pOo110»
-BBINIOJIHEHO 4 U3 5;
3 «yOOBJD» -
BbINOJIHEHO 3 U3 5;
2 «He y[0B/I»
-BBINIOJTHEHO MEHee
3

3 1 OCHOBHbIE IOHATHSA U
METOZbl JINHENHOM a/reOphbI

- [lepeuniciienuve
1ocJie0BaTeTIbHOCTH
JIeCTBUM TIPU TIepeBojie
KOMILJIEKCHBIX UKCes U3
O/IHOM (pOpMBI B [IPYTYIO U
TIPY BBITIOJTHEHWU IeMCTBUH C
KOMIJIEKCHBIMU UK CJIAMU

4.2 PacueTHoe 3ajaHHe




4.2.1. TekcT 3apaHus

BapuanT 1
1. Tlo jaHHBIM ypaBHEHUSIM HalMCaTh COOTBETCTBYIOIME KOMIIEKCHBIE UKCJ/Ia B
TPUTOHOMETPUUECKOM, TIOKa3aTeJbHOH U anreOpanueckoid ¢dopmax u

TTOCTPOUTH COOTBETCTBYIOIME BeKTOPhI(TIpHHUMaeTcss & = 314 pan/cunm

W = 180001‘1}3;[}(:):

u= 2sin(wt+ =
a) (' 6);

b) U= 127 sin(wt + 120°)

2. JIBa reHepaTopa, KOTOpble mAar0T (MPA  CTAHAAPTHOM  COCTOSIHUM)

—_— 3 4}
cooTreTcTRenHO Hanpskerus U1 = 220 sin(wt +60°) u

— 3 _ o
u, = 127sin(wt —90°) coequHeHbl  TIoc/efoBarenbHO.  OTipenenuThb

[=0,5A

COIIpOTHUBJIEHHWE Hd 3a>KMMdX LeId, eC/IM Ch/lda TOKd , 1 HaIIpA>KeHHne

OyzeT cyMMapHBIM.

BapuanT 2

1. Tlo jaHHBIM ypaBHEHUSIM HalMCaTh COOTBETCTBYIOIINE KOMIIEKCHbIE UKCJ/Ia B
TPUTOHOMETPUUECKOM, IIOKa3aTeJbHOH U anreOpanueckoid ¢dopmax U
MTOCTPOUTH COOTBETCTBYHOILIUE BEKTODbI (npuHMMaeTcs

w =314 pag/cunn w = ISDDBrpaﬂfc):
a) U= 2,5sin(wt+ 1,5m).
b) U= 4 sin(wt + 20“).

2. JIea reHepaTopa, KOTOpble fAat0T (MPA  CTAHJAPTHOM  COCTOSIHUM)

— 3 u]
cootBeTcTBeHHO Hanpsvkenus U1 = 220 sin(wt +30°) u

u, = 127sin(wt—270°) coeIMHEHBbI  Toc/aefoBaTebHO.  OmnpesennuThb

[=0,6A

COIIPOTUBJIEHME HA 3dA’)KMMdX LEIY, €C/Ih ChUJId TOKd » 1 HAIIpsSXKEeHHe

Oy/leT CyMMapHBIM.

Bapwuanr 3

1. Tlo paHHBIM ypaBHeHHUsIM HalMCaTb COOTBETCTBYHOIIME KOMILJIEKCHbIEe UMC/Ia B
TPUTOHOMETPUUECKOM, TIOKa3aTe/JbHONW U anreOpavueckoid dopmax u
MOCTPOUTH COOTBETCTBYIOLLME BEKTOPHI (MPUHUMAETCS
w = 314 pag/c unu w = ISODDrpaﬂXc):

u = 0,8sin(wt + )
a) 3



b) U= 12sin(wt+90%)

2. JIBa reHepaTopa, KOTOpble fAar0T (MPA  CTAHAAPTHOM  COCTOSIHUM)
— 1 —_ o
cooTreTcTRenHO Hanpskerus U1 = 220 sin(wt —60°) u
— 1 4]
u, = 127sin(wt+90°) coeMHeHbl  TIOC/e0BaTeNbHO.  OmpesienTh
COTMPOTUB/IEHUE HA 3a)KMMax LieNu, eC/Id CUja TOKa I[= {],5135’ Y HarpspKeHHue
OyJeT cyMMapHBIM.
BapuanT 4
1. Tlo maHHBIM ypaBHEHHUsIM HaNMCaTh COOTBETCTBYIOIIME KOMIIJIEKCHbIE UMC/Ia B
TPUTOHOMETPUUECKOM, TIOKa3aTeJbHOH U anreOpanueckoid ¢dopmax u
MOCTPOUTh COOTBETCTBYIOIIME BEeKTOPHI ( IPUHUMAETCS
w=314pag/cunuw = ISODGrpa,ch).
. T
u=4sin(wt+ =)
a) 2%
b) U= 2sin(wt+ 180°)
2. 1Ba reHeparopa, KOTOpble [JalOT (MPU  CTAHAAPTHOM  COCTOSIHUM)

— 4 o
cooTBeTcTBeHHO Harpsvkenus U1 = 220 sin(wt +90°) u

— 1 — o
u, = 127sin(wt - 60°) coeHeHbl  MoOcC/efoBaTesbHO.  OripesenuTb

[=0,54

COIIPOTUBJIEHME Hd 3d’)KMMdX LI€IU, €C/Ih ChUJlda TOKd » 1 HAIIpsSXKeHHe

Oy/leT CyMMapHBIM.
4.2.2. Bpems Ha BbInoiHeHue: 60 MUH.

4.2.3. [TepeyeHb 00HEKTOB KOHTPOJISI U OLIeHKH

HauMeHoBaHHe 00HeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKAa3aTe/In
OLleHKH pe3y/ibTaTa

Kpurepuii oLjeHKH

Y2 IlpuMmeHATH MeTO/bI
MUHeWHOW  anreOpel  Jjis
pelleHus

npogeCCUOHAJIbHBIX 3a/1ay;

- Haxoauth cymmapHoe
HarpspkeHue C MOMOILBbIO
KOMILJIEKCHBIX UHCesT

- OnpepeneHue aprymeHTa
KOMIUIEKCHOI'O UrCJia

- N306pakeHue unc/ia B
KOOP/JIMHAaTHOM TIJIOCKOCTH

5 «OTJIMYHO»
-BBITIOJTHEHO BCE;

4 «XOpOoLLIO»
-BBITIOJTHEHO
3agaHue No2;

3 «y[0BJI» -
BBLIIIOJIHEHO 3a/laHHe
Nol;

2 «He yJI0B/I»
-BBLIIIOJIHEHO MeHee
1 3amaHus

3 2 Crioco0bl peltieHust

- Ilepeunciienue




roc/eA0BaTeIbHOCTH
JleViICTBUM TP MlepeBo/ie
BeJINUMH, 3aJJaHHBIX
ypaBHEHWEeM rapMOHUUECKUX
Kojie0aHWM B KOMIIJIEKCHBIE
yucaa

- [lepeuniciienuve
rociefioBaTeIbHOCTH
JIeUCTBUM TIpH

BBITNIO/THEHUH 1eHMCTBUM C
KOMIJIEKCHBIMU UK CJIaMU

MPUK/IaJHbIX 3a/1a4 METOJ0M
KOMIT/IEKCHBIX UHCEI.

4.3 PacueTHoe 3ajaHUE

4.3.1. TekcT 3aaHus

Bapuasnr 1

1. JlaHbl MHOXKECTBA A=1{ab,c,d fluB =1b,c,d ek} yayry

AUB,ANB,A\B,B\A.
2 Haiizu C YD, CND,C\D,D\C ecru C = (—=;5), D =[-2;7]

3. B rpade, nzobpa’keHHOM Ha PUCYHKe, yKa3aTh MPUMephbl 3aMKHYTOT'0 MapIlIpyTa,

eC/IM Haua/IbHbIN MyHKT Vi,
Vs €7 Vs
V. e . ¢
R 2 o2 Vs o3 V4
o €4
1
€5 e
o o o
Vs
Vi €10 Vs

€9

\E

4. KonuuectBo pebep rpacda, MHLIW/IEHTHBIX BepiiiHe B, paBHO...
O Q




BapuanT 2

1. TaHbI MHOXKECTBA A=1{-2,4,5,67;uB=1{-1,0,4,6,8} yajmy

AUB,ANB,A\B,B\A.
2. Haitru € YV D, €N D,C\D,D\C ecnu C = [-5;2], D = (=2;+==)

3. B rpade, n3o6pakeHHOM Ha PHUCYHKe, yKa3aTb IIPUMephl 3aMKHYTOT'O MapIIIpyTa,

eC/TH Haya/IbHbIN ITYHKT V.
Ve €7 v
|74 e . ¢
. 2 o2 Vs o3 V4
e €4
1
€ €6
[} [} °
Vs
Vl €10 V5
€9
€g
o
Vy

4. KommuectBo pebep rpada, MHUMAEHTHBIX BEPLIMHE A, paBHo...

<
BapuanT 3 v.
1. 1aHbl MHOXXeCTBa A={a,b la,cf, k}. Havitu

AUB,ANB,A\B,B\A.
CuD,CND,C\D,D\C eciu C = (—=;7), D =[-2;6]

2. Hantu

3. B rpade, n3o6pakeHHOM Ha pHUCYHKe, yKa3aTb ITPUMephbl 3aMKHYTOT'O MapIIIpyTa,

eCJ/IM Haua/IbHbIA ITYHKT V.
Vﬁ e':,r V':,r (] 4
[ ] (] [ )
es VY
b

A
Vi €10 Vs ’

€s



\E
4. KomuectBo pebep rpada, MHI[UAEHTHBIX BepIlvHe A, paBHO...

A

BapuanT 4

1. TaHbI MHO>KECTBA A=1{-1,0,3,57uB=1{-2,-113,8} yapmy

AUB,ANB,A\B,B\A.

2 Haiiru € Y D, € ND,C\D,D\C eciu C =[-3;5], D = (—=;4)

3. B rpade, n3o6pakeHHOM Ha pHUCYHKe, yKa3aTb ITPUMephbl 3aMKHYTOT'O MapIIIpyTa,

eC/IM Hadya/lbHbIM MYHKT Vs,
Ve € v
V. e . ¢
° z NG Vs o3 \Z
o €4
1
€s e
° () °
Vs
Vi €10 Vs
€9
eg
°

Vo

4. KonnuectBo pebep rpada, MHIUAEHTHBIX BepIliiHe A, PaBHO...

4.3.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.3.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OI[€HKHU

| HaumenoBaHue 06beKTOB | OcCHOBHbIe moKaszatenn | Kputepuii onenku




KOHTPOJIA U OI€HKH

OIEHKH pe3y/ibTdTd

¥1 BeimonHATe onepauuu
Ha/l

MHOXXeCTBaMH, IIPUMEHSATh
TeOpHI0

MHO>KECTB MPU peleHuU
MPUKIaJHbIX 3a/1a4
Y2 Pemiarsb 3a/1auu,
MPUBOASIIME K
TIOHSATHIO Tpada, MPUMEHSTh
Teoputo rpacoB 1pu
peleHun
TIPUKJIa/IHBIX 3aj/la4y

- Haxoauth o0beauHeHue,
repeceueHe U pa3HOCTb
MHO>KeCTB

- OnpezieniaTh KOJIMYECTBO
BepLIMH rpaga

- [IpumensTH Teoputo rpados
TIPU pellieHrH NPUK/IaZHbIX
3azau

5 «OTIUYHO»
-BBITIOJTHEHO BCE;

4 «XOpOoLIO»
-BBIIOJIHEHO 3
3aJ]aHMS;

3 «y[0BJ» -
BBLIIIOJIHEHO 2
3aJ]aHMS;

2 «He yI0B/I»
-BBINIOJTHEHO MEHee

2 3a1aHUMN

31 OcHOBHBIE TIOHATHS U
MEeTO/bI
JIHWCKPeTHOU MaTeMaTHUKHU

- Ilepeuniciienue
1oCJIeJ0BaTeTIbHOCTH
JIeICTBUY TIpH BbITIO/THEHUHN
ornepauyu HaJ, MHOYKeCTBaMU
- OnipesiesieHUe ¥ CBOMCTBA

rpacoB

4.4 PacueTHoOe€ 3aJJaHHUE

4.4.1. TekcT 3afaHus

Bapuanr 1

1. WccnenoBath (yHKLMIO C TOMOIBIKO TIPOU3BOJHOM W TOCTPOUTH eé

rpauk
2x
y=

14x2

Bapuanr 2

1. WccnenoBath (YHKLMIO C TIOMOIBIO TIPOM3BOJHOM W TIOCTPOUThL eé

rpaduk
2x+1
}.F =

x+3

Bapwuanr 3

1. WccnenoBath (YHKLMIO C TOMOLLbBIO POU3BOAHOU U MOCTPOUTH eé rpaduk

y=x*—-3x+6

Bapwuanr 4

1. WccnenoBath (YHKLMIO C TOMOLLBIO MPOU3BOAHOU U MOCTPOUTH eé rpaduk

y=x*—8x*-9




4.4.2. Bpems Ha BbIIO/IHeHUe: 45 MYH.

4.4.3. TlepeueHb 00BEKTOB KOHTPOJIAA M OL€HKH

HauMeHoBaHHe 00beKTOB
KOHTPOJIS M OLIeHKH

OcHoOBHBIE MMOKa3aTe/JIu
OLIeHKM pe3yJ/ibTaTa

KpuTepuiu oneHKHU

Y1 VccnenoBath PyHKILIUU C
TOMOIILIbIO POXU3BOIHOU

- ¥YMeHue HaXOUTb
MPOU3BO/IHYIO (DYHKIUH

- OnuchIBaTh CBOMCTBA
(YHKIMH C TIOMOIIbIO
MPOM3BOJHOMU

- CtpouTh rpaduK QyHKLIUU,
HCM0JIb3ysl HalJjeHHbIe
CBOKMCTBA

5 «OT/IMYHO»
-BBITIOJIHEHO BCe;
4 «xX0po1Io»
-BBIIIOJIHEHO 2
3aJ,aHns

3 «y[oBII» -
BBIINOJIHEHO 1
3aJlaHUue

2 «He y/I0B/I»
-BBINIOJTHEHO MEHee
1 3amaHus

3 1 OcHOBHbBIE TTOHATHUA U
MEeTOZbI
MaTeMaTUUeCcKoro aHa/m3a

- [lepeuniciienuve
1ocJie/J0BaTeTIbHOCTU
JIeUCTBUM TIpH

TOCTPOeHUH TpaduKa
byHKLIMU

- 3HaHVe OCHOBHBIX (POPMY.JIT
I depeHIrpoBaHUSs

- 3HaHUe CBOWCTB (DYHKIIMU

4.5 PacueTHoe 3ajjaHUE

4.5.1. TekcT 3agaHus

Bapuanr 1 Bapuanr 2
Bblunciuth TIoLab ¢burypsl, | 1. Bboruncinrthb niouab burypsl,
OorpaHUYeHHOMU C/elyoLUMU OrpaHUYeHHON C/ie1yoLMU
2 4
) L e
muHusMy: napabomor Y = X + 1, ' =
JTMHUSIMUA: BETBBIO THUTIEPOOJIBI x
mpavevn X = “LX =2y gepio =2 % =6
IIpSIMBIMU oo U  OCBIO
abcrcc.
Bbrurcuth 00BEM  Tejla, KOTOpOe abcucc.

Ox KPUBOJIMHEMHOM

orpaHdYeHHON rumnep0o/oi

MpsAMBIMU~ * — 3x=12

n OCBbRO

OCbI0 abcIHcCcC.

Tparewuy, T0JIy4aeTcsi IIpY BpalljeHUH BOKPYT OCH
,_ 4 Ox TparneLuy,  00pa30BaHHOM

X ] = = =
, MpsiMbIMUL 0,5x, x=3,x =12




abcrucc.
CKOpOCTb TOUKUA MEHSIETCSI 110 3aKOHY

v = (3t - th'”!’:. HaiitTn nyTh S,

KOTOPBIN TIpeo/jo/iesia ToUKa 3a Bpemsi

t=4c

3. CKOpOCTb TOUKU MEHSETCs I10 3aKOHY

v=VSt+AM/C oy nyte O

5

KOTOpI:»Iﬁ mpeoaoJiesia TOUKa 3ad IepBbIe

9 ceKyH/| TIOC/ie Havasia JIBWKeHUsl.

KOTOPBIN Tpeo/joJiesia TOUKa 3a Bpemsi

t=3c

, rnpoiieaiiee C Ha4da/la

ABVDOKEHUsA.

v=(6t>—4t)m/c S

Haiitu nyTb
KOTOPBIM TpeojoJiesia TOUKa 3a Bpemsi

t=4¢  mppomemmee ¢

ABVOKEHHNSA.

,  Tpolllefilliee  C  Hayvajaa
JBYKEHMUS.
BapuanT 3 BapuanT 4
1. Beruucimrb TI/IOIIAIb ¢burypsl, | 1. Beruncmrb TIIOIIAIb burypsi,
orpaHUYeHHOU CJie Iy OIIMU orpaHAYeHHON CJie Iy OIIMU
2 2
() J = () J = —_
muHusMy: napabomor Y = X + 2, muHusMy: mapabomoir Y = X 1,
mpsAMbIMU~ * = 0x=3 y ocwio MpsAMBIMU = Lx=4 4 oo
abcrcc. abcrcc.

2. Beunciuth 00beM Tesa, MosiyueHHoe | 2. BpuuciuTh 00BeM  Tesa, KOTOpoe
OT BpamleHuss BOKpyr ocu Ox TIO/TyYaeTCs TIPYU BpallleHUH BOKPYT OCU
Tpaneruy, 00pa30BaHHON TIPSIMBIMU Ox KPUBOJIMHEMHOMN TpareLyy,

2z

X
r = 3Xx x=3,x=12 . . ]=—
) ) ! H  OChkIO OrpaHUYEHHONW  KPUBOMU 4,
abcrcc. 1y —c5

3. CKOpOCTb TOYKM MEHSIETCS TI0 3aKOHY [IPAMBIMU T U OCbHO

= (2¢3 . abcrucc.
v= (2" +40M/C  Hairru yTh S’ i
3. CKOpOCTb TOUKM MEHSeTCS 110 3aKOHY

b

Ha4da/la

4.5.2. Bpems Ha BbIIOJ/IHeHUe: 45 MYH.
4.5.3. [TepeueHb 00HEKTOB KOHTPOJISA U OI[€HKH

HauMeHoBaHHe 00HeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKa3aTe/In
OLleHKH pe3y/ibTaTa

Kputepuii oLjeHKH"

Y2 IIpumeHnsTh
TIPUJIOKEHUe

Orpe/ieJIeHHOI0 UHTerpasa

TpY peLleHUU TIPUKIaJHbIX

3a7au

- YMeHre HaXxOAUTh
ornpejeneHHbIM UHTerpasn

- YMeHue COCTaBUTh
ornpejie/leHHbIM UHTerpas Mo
YCJIOBUIO MPUK/IAAHOU 3a[jauu

5 «OT/IMYHO»
-BBITIOJTHEHO BCE;
4 «XOpOoILIO»
-BBITMTOJIHEHO 2
3a/laHuns

3 «y[0BJI» -
BBINOJIHEHO 1




3aJjaHue
2 «He y[0B/I»
-BBIIIO/IHEHO MeHee

1 3agaHud
- [lepeuniciienuve
1oC/1e0BaTeIbHOCTH
3 1 OCHOBHbIE OHATUS U JIEUCTBUM TIpH

MeTO/bI

MdTeéMdTH4YeCKOI'O dHd/IM3a | MHTeIrpasid

HaX0XOeHWHU OIipee/IeHHOro

- 3HaHWe OCHOBHBIX (OpMYJT
Y criocob60B UHTErpUpPOBaHUS

4.6 PacueTHoe 3ajaHue

4.6.1. TekcT 3apaHus

Bapuanr 1

1.

[Toesn aBuxetcsa co cKOpocTero 90 Km/u. OmpefennTb CKOPOCTH Moe3fa
yepe3 2 MUHYTHI MOC/Ie BBIK/IHOUeHUs ABuraresisi, eciv 3a 40 cekKyHJ OHa
yMeHbIIUTCS A0 40 Km/u.

CKopoCTh pacriajja pafusi B MOMEHT BpPeMeHM  MpOIOpLHMOHaIbHA €ero
KosmuectBy m(t). [lycTb B Haua/sbHBIM MOMEHT BPEMEHM Macca pafust

mp =200T. cxomxo pagus ocraHetcs yepe3 300 siet, ec/ii U3BECTHO,

yto nepuon T mnonypacnaga pagvs (MIPOMEXYTOK BpEeMEHH, uepe3
KOTOpPBIM TepBOHaua/bHasi Macca yMeHblllaeTcsi B 2 pa3a) paBeH 1550
rojjam.

CkopocTh obeclieHrBaHHsI 000pYyJOBaHUS BC/IE/CTBHE €ro H3HOCa B
JAaHHBII MOMEHT BpeMeHM TpPOINOpLIMOHAbHA €ero  (PakTUYecKon
crouMocTd. HauanbHasi ctouMocTh 0bopyzoBaHus paBHa 1000 py6ieii.
KakoBa OygeT ero croumoctb uepe3 10 sieT, ecid yepe3 OAWH T'OJ OHA
cocrasssiia 900 pybiieit?

vdy = xdx

Peliuth  ypaBHeHHe M HaWTU UaCTHOe  pellleHue,

y/I0B/IeTBOPSIIOLIIee YCIOBHIO ¥ — 4mpu x = —2.

HaiiTu o61riee pertieHMe TUHEWHOro OZHOPOAHOTO AuddepeHIManbHOTO
ypaBHEeHHs1 BTOPOTO MOPsiika C MOCTOSIHHBIMU K03 duliieHTamMu:
a) V't 3y —4y=0.
b

by ¥ =2 +2y=0

BapuanT 2



[Toe3n aBwXeTCst CO CKOPOCThrO 80 KM/u. Omipeie/IMTh CKOPOCTh M0e3/ia uepe3
3 MHUHYTBHI TIOC/Ae BBIKIOUeHUs JBurarens, ecad 3a 30 CeKyHZJ OHa
YMeHbLIUTCA 10 50 KM/4.

CKopoCThb pacrajia pajusi B MOMEHT BpeMeHU t MpOINOpLMOHaIbHA €ro
KosmuectBy m(t). [lycTb B HauyajbHbIM MOMEHT BpeMEHM Macca pafusi

Mo =100T. cxomko pazus ocraHetcs yepe3 200 jieT, ec/i U3BeCTHO, YTO

nepuog, T monypacnajga pagus (HpOME)KyTOK BpeMeHH, uepe3 KOTOPBIU
repBOHAava/bHasi Macca yMeHbliiaetcsi B 2 pa3a) paBeH 1550 rogam.

CkopocTb obeciieHMBaHUsI 000pY/A0BaHUS BCJ/Ie[CTBHE €r0 W3HOCA B JIaHHBIN
MOMEHT BpeMEeHU TPOMOpLMOHA/bHA €ro (akKTU4eCcKod CTOMMOCTH.
HauanbHas ctoumocTb o6opyzoBaHusi paBHa 2000 pyb6isieii. KakoBa Oyzet ero
CTOUMOCTH uepe3 50 JieT, eciv uepe3 O/IH roji 0Ha cocrtasyisiia 1900 py6eit?

xdy = ydx

Pemuth YpaBHEHHNE n HalTU HaCTHOe pemexnue,

y7I0B/IeTBOpSIfOIIlee YCI0BUI0 ¥ — 6 npu x = 2.

Halitu oOlijee pellleHde JUHEHHOTO OJHOPOAHOrO AuddepeHIaIbHOrO0
ypaBHEHUs1 BTOPOT'0 TOpsi/ika C MOCTOSTHHBIMU KO3(dHULIMeHTaMu:
a) V'~ Oy + 14y = D;

by ¥~ 14y +49y =0,

BapuanT 3

1.

[Toe3n aBU»XeTCs CO CKOPOCThIO 70 KM/u. Otipefie/inTh CKOPOCTh M0e3/a uepes
2 MUHYTBHI TI0C/Ie BBIK/IOUeHUs Jsurarens, ecad 3a 50 cekyH OHa
yMeHbIIUTCS 10 20 Km/u.

CKopoCTb pacrajia pagusi B MOMEHT BpeMeHH { MpPOINOpPLMOHAaIbHA €ro
KosmuectBy m(t). [lycTb B HauajbHbII MOMEHT BPEMEHHM Macca pafusi

mp =300T. cxomko pagust octaHetcs uepe3 400 jsieT, ec/ii ¥3BECTHO, UTO

nepuos T mosypacnaza paavs (TMIPOMEXYTOK BpeMeHH, udepe3 KOTODPbIU
repBOHAava/bHas Macca yMeHblaetcs B 2 pas3a) paBeH 1550 rogam.

CkopocThb obeclieHMBaHusI 000PYZOBaHUS BC/Ie[CTBHE €T0 M3HOCA B JJaHHBIN
MOMEHT BpeMeHU TIPOTMOpLMOHa/bHA ero (paKTUUecKod CTOMMOCTH.
HauasnpHasi crouMocTh 060opyzoBanus paBHa 2000 pyb6iieit. KakoBa Oyzet ero
cTouMoCTb uepe3 10 sieT, ec/iu uepe3 ofiWH rof| oHa coctasyisiia 1800 py6eit?

xydy = (1 + y*)dx

Pemute ypaBHeHUe M HaWTU YaCTHOe pelleHue,

y/I0B/IeTBOpSIOIIee YCI0BHIO ¥ — 1opu x = 2.

Halitu oO0iijee pellieHWe JUHEHHOTO OJHOPOAHOTO AuddepeHIMaIbHOTO
ypaBHeHHs1 BTOPOTO MOPsiika C TMOCTOSIHHBIMU K03 duliieHTaMu:
a) V't 6y + 8y = {];



by ¥+ 2y +5y =0

BapuanT 4

1.

[Toe3n pBwxketrcst co ckopoctbto 100 km/u. OripesenuTb CKOPOCTb Ti0e37a
yepe3 3 MMHYTHI M0C/e€ BBIK/IKOUeHUs ABUratesisg, ecid 3a 40 ceKyHJ, OHa
yMeHbIIUTCA 10 60 KM/4.

CKoOpoCTh pacraza pajuss B MOMEHT BpeMeHU ( MPOMNOpLMOHAaIbHA €ro
kKosimuectBy m(t). [lycTb B HauajbHbII MOMEHT BPEMEHM Macca pausi

Mo =100T. xomko pagust ocranercs uepes 200 fier, ecu U3BECTHO, UTO

nepuog, T mosypacnaza paavs (TMIPOMEXYTOK BpeMeHH, uepe3 KOTODPbIU
repBOHAva/bHas Macca yMeHblaeTcs B 2 pa3a) paBeH 1550 rogam.

CkopocTh 0beciieHUBaHUsI 000PYZ0BaHUSI BC/IeJCTBHE €T0 M3HOCA B JJaHHBIN
MOMEHT BpEMEHU TIPOMOpLMOHAIbHA €ro (pakKTU4eCcKOM CTOMMOCTH.
HauaspHasi ctouMocTh obopyaoBanusi paHa 10000 py6neit. KakoBa Oyzer
ero CTOMMOCTb uepe3 10 ser, eciv yepe3 oAWH rof oHa cocrasssiia 9000
pyoueii?

cos?xdy —ydx =0

Pemuthb YpdBHEHHE M HAWUTU YacCTHOe peilieHue,

T
y=—1opu x =—-.
YZIOBJIETBOPSIOLLIee YCIOBUIO 3

Halitu oOlijee pelleHde JUHEHHOTO OJHOPOAHOrO AuddepeHIaIbHOr0
ypaBHeHUs1 BTOPOT'0 TOpsi/ika C MOCTOSTHHBIMU KO3 dHULIeHTaMu:
a) V' + 6y + 14y = D;

by ¥4y +8y =0

4.6.2. Bpems Ha Bbino/iHeHue: 90 MuH.

4.6.3. IlepeyeHb 00BEKTOB KOHTPOJISI U OI[€HKH

HauMeHoBaHMe 00HeKTOB OcHoBHBIe MOKa3aTe/Iu KpMTepm‘/i OIl€eHKH
KOHTPOJIA X OLI€HKH OLl€HKH pe3y/ibTaTd




Y1 Pematp - ¥YMeHue CcOCTaBJIATh S «OTJIMYHO»
I depeHLIaIbHBIE I depeHLaIbHOE -BbINOJIHEHO BCE;
ypaBHEHUsI TIEPBOT0 U ypaBHEHUE M0 YCI0BHUIO 4 «XOpOLLIO»
BTOPOTO 3a/lauy; -BBITNIOJIHEHO 4
ropsiKa. - Pernenue 3a1aHUS 3 «YJOBJ»
Y2 IIpuMeHSTh nvddepeHIaTbHbIX - BBIIOJIHEHO 2
nvddepeHiaibHbIe ypaBHEHUM MepBOro U 3a/laHust
YPaBHEHUSI MIPU PeLLIeHUH BTOPOTO TIOPSIAKOB; 2 «He yJIOB/I»
npodecCUOHabHBIX 33/lau | - HaxoguTh 4acTHbIe -BBITIOJIHEHO MeHee
peleHust 2 3a/1aHuN
nrddepeHIaTbHBIX
yPaBHEHUU MPU 3aJjaHHbBIX
Haya/IbHbIX YCJIOBUSIX
- Ilepeuniciienue
roce0BaTeIbHOCTH
JleiCTBUW TIPU
eleHnun
3 1 OCHOBHBIE TIOHSTHUS U P
nrddepeHIaTbHBIX
MEeTO/bI o
yPaBHEHUY;
MaTemMaTU4YeCKOro aHaau3a
- 3HaHWe OCHOBHBIX (POpMYJT
VHTErpyupoOBaHus U METO/IOB
peleHust
mrddepeHIMaTbHBIX
yPaBHEHUU.
4.7 PacueTHoe 3a/jaHue
4.7.1. TekcT 3aaHHUS
Bapwuanr 1 Bapuaur 3
Ve V30
1. Beruuciuth C TOUHOCThIO 710 0,01. | 1. BeIYMC/IUTE C TOYHOCTBIKO [0
- Q
2. Boranomrs S 12° ¢ rounocteio m0 0,01. .
0.001 2. Borunomrs 8 12° ¢ rounoctsio no
,001.
lsinx oo 0,001.
0 x 0,2
3. BerluncmTe WHTerpan C f 1+ 2 dx
3. Beluvciute uHTerpan -9
TOYHOCTHIO 710 0,01
lim, _, x—arctgx ¢ TouHOCThIO 710 0,0001
o x= . sin x—arctgx
4. Hautu x _lim,, —35’
4, Hautu x
BapuanT 2 BapuanT 4
V80 2 a2
1. Beruuciaurtb C TOYHOCTBIO [0 | 1. BbIUMCIUTH C TOYHOCTBIO [0




0,01. 0,01.
2. Berupcmmrs €98 1° C TOUHOCTBIO 70| 2. Bbmumcmure S 18°
0,001. 0,001.
1 — 2 1
3. BblUMC/IUTE UHTerpasl f 0 ¢ dx c| 3. Beluuciutbe HWHTErpasl f 0
TouHOCThIO 10 0,001 TouHOCThIO 710 0,001
L lim, o lim,,_, 25—
4. Hawutu x 4. Hatitu @ © 7 =

C TOYHOCTBIO JIO

cos+y/x dx .

4.7.2. Bpems Ha Bbino/iHeHue: 60 MUH.

4.7.3. IlepeyeHb 00BEKTOB KOHTPOJISI U OI[€HKHU

HanmeHoBaHMe 00HeKTOB
KOHTPOJIA U OII€HKH

OcHOBHBIE MOKa3aTe/Iu
OIEHKH pe3y/jbTdTd

KpuTepuiu oneHKu

Y1 Paznoxutb (QyHKLUIO B
pAA.

Y2 IIpyvmeHSTb UUCIOBBIE
PSAbI IPU peLleHnn
TPUK/IaJHBIX 3a/au

5 «OT/IUUHO»
-BBITIO/JTHEHO BCE;

- ¥YMeHue pack/iaJblBaThb
(DYHKIIMY B UMC/IOBBIE PSI/ibI

4 «X0poLIo»
-BBITIOJTHEHO 3

- YMeTb Hax0UTh
YaCTUYHbIE CyMMBI psijia
- ¥YMeTb onpejesiiaTh

3ddHNA

3 «y[OBII» -
BBITIOJTHEHO 2

CXO/IUMOCTh psifia 10

3ddHHUA
HN3yUYe€HHBIM IMIPU3HdAKaM

2 «HEeYyI0B/I»
-BEITIO/THEHO MEeHee

2 3aaHuM

3 1 OcHOBHbBIE TOHATUA U
MEeTO/Ibl
MaTeMaTUUeCKoro aHa/imsa

- [lepeuniciienuve
10C/1eJOBaTeIbHOCTU
JIeCTBUM TIPH Pa3/Io’KeHUH
(YHKIWYU B psfl

- [Ipu3Haku CXOAUMOCTHU psifia
-IIpyMeHeHUe YHC/IOBBIX
PSIIOB MIPU pelleHrH 3a1au

4.8 PacueTHoOe 3aJJaHHE

4.8.1. TekcT 3apaHus

BapuanT 1

1. I'pynma yuammxcsi u3ydaer 8 pa3nuuHbIX y4eOHBbIX AUCHUIUIMH. CKOJBKUMU
criocobaMH MOJKHO COCTaBUTL pacIlcaHve Ha Cy000Ty, ec/iid B 3TOT JeHb
HeJleJT! I0/DKHBI ObITb TPU pa3/IMUHbIe JUCIUTUIAHEI.




2.

3.

CKOJIbKUMH CII0C00aMU MOYKHO COCTaBUTh cocTaB U3 10 BaroHOB Tak, YTOObI
[iBa Orpe/ie/IeHHbIX BaroHa OKa3a/liCh [epBbIMU?

B rpynrie u3 20 roHoielt u 10 feByIlieK HYy>KHO BbIOpaTh /I/Is1 y4acTHs B CJleTe
5 crygeHToB. CKOMBKMMU Croco6amMu 3TO MOXKHO CZeflaTh, eC/IM HY)KHO 3
FOHOLLIEN U 2 [IeBYIIKU?

Bapuanr 2

1.

['pynna yuvauuxcs usydaeT 8 pas3/iMuHbIX yueOHbIX JUCLUIIINH. CKOJbKUMU
criocobamMM MOKHO COCTaBUThb pacllMcaHWe Ha 4eTBepr, eC/lu B 3TOT [ieHb
He/le/IU JI0/KHBI ObITh UeTbIpe pa3/inyHble JUCLIMIUIAHBL

CKO/ILKUMHU CII0CO0aMU MOKHO COCTaBUTL cocTaB U3 10 BaroHoB Tak, YTOOBI
[iBa OTpe/ie/IeHHbIX BaroHa He OKa3aluCh psLomM?

B rpymme u3 20 roHo1ied u 10 AeByllieK Hy>KHO BbIOpaTh /IJisi yU4acTHs B CJieTe
5 crygeHToB. CKOMBKUMM CIOcO0aMHM 3TO MOKHO CjieflaTh, eC/Id HY>KHO 2
IOHOLIEN U 3 [IeBYIIKU?

Bapuant 3

1.

I'pynna yyvaiuxcsi u3ydaet 10 pa3muuHbIX yueOHbIX AUCIUIUIMH. CKOMTBKUMU
criocobaMy MO>KHO COCTAaBUTh pacliCaHWe Ha 4eTBepr, eClv B 3TOT JieHb
HeJIe/IU JIOJDKHBI ObITh UeThIpe pa3/inyHble JUCIUTITMHBIL.

CKOJ/ILKUMHU CII0CO0aMU MOKHO COCTaBUTL cocTaB U3 10 BaroHoB Tak, YTOOBI
[iBa Orpe/ie/IeHHbIX BaroHa OKa3aJvCh PALOM?

B rpyrme u3 20 roHomiei u 10 geByIleK HY>KHO BbIOpaTh /1T YUaCTHS B C/ieTe
6 crymeHToB. CKOJIBKUMU CTIOCODaMU 3TO MOXKHO C[ieflaTh, €C/M HY>KHO 3
FOHOLLIEU U 3 [IeBYILIKU?

BapuanT 4

1.

[pynna yyaiuxcs usydaeT 9 pas3iuMuHbIX yueOHbIX JUCLUTIIUH. CKOMbKUMU
criocobamMy MOXKHO COCTaBUTh PAcCIiMCaHWe Ha TISTHULY, eC/id B 3TOT [ieHb
He/le/IU JI0/DKHBI ObITh TPU Pa3uyHble JUCLIUILIUHBI.

CKO/IbKMMHU CII0CO0aMU MOXKHO COCTaBUTh COCTaB M3 9 BaroHOB Tak, UTOOBI
[iBa Orpe/ie/iIeHHbIX BaroHa OKasavCh pslOM IOCeJHUMU?

B rpymnme u3 15 roHotedt u 10 feByliieK Hy>KHO BbIOpaTh /1Jisl yUacTusi B CJieTe
5 crygeHToB. CKOMBKAMU CTIOCO0aMU 3TO MOJKHO CJenaTh, eCIM HY>KHO 2
IOHOIIEN U 3 []eBYLLKHU?

4.8.2. Bpems Ha BbINIO/IHeHHe: 45 MUH.

4.8.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLeHKH

HaunMeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MTOKa3aTe/un
OIEHKH pe3y/jibTdTd

KpuTepuu oneHKu

Y1 [Ipumensats
KOMOWHATOPUKY TIPU pellieHn!
ripodeCCUOHA/IBHBIX 3a/1au.

- YMeHHe HaXOAUTh YHCIIO0
repecTaHOBOK, COYETaHUM U
pa3MellleHuH

-YMeHue pa3nuyarh
coeJjvHeHMe T10 TeKCTYy

5 «OTIUYHO»
-BBITIOJIHEHO BCE;
4 «X0poro»
-BBLIIOJIHEHO 2

3d1dH1A




3 «y[OBI» -
BBITNOJIHEHO 1
3aJlaHyue

2 «He yI0BII»
-BBIIIOJTHEHO MEHee
1 3amaHus

3a/laumn

MeTOoJbl KOMOMHATOPUKH coueTaHui

- 3HaHue dhopmyn s
HaxOXXJeHUs1 yncia
31 OCHOBHBIE TIOHSTHUS U repecTaHOBOK, Pa3MelleHUM 1

-3HaHUe onpesesieHu
yKa3aHHbIX COeIMHEeHUN

—

4.9 PacueTHoe 3ajaHUEe

4.9.1. TekcT 3apaHus

BapuanT 1

. B yueOGHBIX MacTepCKUX TeXHMKyMa paboTaloT [Ba CTaHKa C IIPOrPaMMHBIM

yrpaByieHueM. BeposiTHOCTb TOro, uTO TEepBbI M3 HUX He MOTpeOyeT peMOHTa,
paBHa 0,5, /1711 BTOPOro CTaHKa Takas BeposiTHOCTh paBHa 0,6. HallTu BepoSTHOCTB
CJIeYIOIINX COOBITHIA

a) OJMH W3 CTAaHKOB He MOTpe0yeT peMOHTa;

b) x0Ts ObI OAMH K3 CTAHKOB MOTPEOYEeT peMOHTA.
B siuke umerotcs 20 pgertaneit 1 copta U 5 feraned BTOpOro copta. M3 siuka
BBIHMMAIOT OZIHY 3a Jpyrou 2 aetanu. HalTu BeposiTHOCTb TOTO, YTO:

a) obe zetasu MepBOro COPTa;

b) oaHa AeTanb MepBOro copra, a Jjpyras BTOPOro CopTa.
B kaxgoW wu3 Tpex mapTuW, cojepxauux 1o 20 wu3genuu, UMeKTCS
COOTBETCTBEHHO O/IHO, /IBa U ueThipe OpaKOBaHHBIX M3enus. M3 Kaxaou mapTuu
HayraJ| U3BJeKalT M0 OAHOMY u3fenuto. HallTu BepoSITHOCTb TOTO, UTO BCe TPHU
U3/ieNivsi OKaXKyTcsi OpaKOBaHHBIMU.
BeposTHOCTb TOro, UTO pacxof, 3/JeKTPOSHEepruu B TEXHUKYMe B TE€UeHUU OJHUX

CYTOK He TIPeBBICUT YCTaHOB/JeHHOI HOpMbI, paBHa P ~ 0,85, Haitru BEpPOSITHOCTh

TOTO, UTO B O/pKaiiive 25 CyTOK pacxo/ 37eKTPo3Hepruu B TeueHre 20 CyTOK He
ripeBbICUT HOPMBI. (Mcrionb3oBaThk hopmyny bepHym).
Bapwuasnr 2

B yueOHBIX MacTepCKUX TeXHUKyMa paboTaloT [Ba CTaHKa C TPOTrPaMMHBIM
yrpaBjieHHeM. BeposiTHOCTb TOro, uTO TEepBbI W3 HUX He MOTpeOyeT peMOHTa,
paBHa 0,6, 1y11 BTOPOro CTaHKa Takasi BeposiTHOCTh paBHa 0,7. HaliTu BepOsITHOCTH
C/TeIYIOIIUX COOBITHI:

a) O/IVH U3 CTAaHKOB MOTpeOyeT PEMOHTa;

b) XoTs1 ObI OIMH U3 CTAHKOB He TIOTpedyeT peMOHTa.



. B smquke umetorcst 20 getanert 1 copta U 5 AeTanert BTOporo copta. M3 sinyka
BBIHUMAIOT OZIHY 3a /Ipyroii 2 aetanu. HaliTu BeposiTHOCTb TOTO, UTO:
a) obe JeTanu BTOPOTO COPTa;
b) mepBas AeTasb MepBOro COpTa, a BTopasi - BTOPOro CopTa.
B Kkaxzol wu3 Tpex mapTui, cojepxkamux 1o 20 wu3menuid, HUMEHTCS
COOTBETCTBEHHO /iBa, TPU U YeTbipe OpakOBaHHBIX u3fenvs. W3 Kakzaod mapTuu
HayraJi U3BJ/ieKaloT M0 OJHOMY u3jenuto. HaliTu BeposSITHOCTH TOrO, UTO BCe TpHU
W3/1e/ist OKaXKyTCsl HeOpaKOBaHHBIMM.
BeposTHOCTh TOTO, UTO pacxXxof, JeKTPOIHEePTUUd B TeXHUKyMe B TeUeHHWH OJHUX

CYTOK He€ ITIPDEBbLICUT yCTaHOBHEHHOﬁ HOPDMBI, PaBHa P = 0’85 Haiitu BE€POATHOCTDb

TOT0, UTO B O/mKaiiiive 20 CyTOK pacxo/, 37IeKTPOIHEPIUM B TeueHHe 15 CyTOK He
rpeBbICUT HOPMBI. (Mcriosib3oBath hopmysy bepHym).
BapuanT 3

B yueOHBIX MacTepCKUX TeXHHKyMa paboTalioT JBa CTaHKa C MPOTrpaMMHBIM
yrpaBjieHreM. BeposiTHOCTb TOTO, UTO TepBbId U3 HUX He MOTpebyeT peMOHTa,
paBHa 0,5, /11 BTOPOro CTaHKa Takast BeposiTHOCTh paBHa 0,7. HalTu BepOATHOCTB
C/IeIYIOIIUX COOBITHI:

a) O/IVH W3 CTAaHKOB He MOTpe0yeT PeMOHTa;

b) x0Ts ObI OAWH 13 CTAaHKOB He MOTpe0yeT peMOHTa.
B smuke umerotrcst 25 fetanield BBICIIEr0 COpPTa U 5 JleTasied mepBoro copra. U3
SIIIMKa BBIHUMAIOT OZHY 3a Apyrou 2 netand. HauTu BepoSITHOCTh TOTO, UTO:

a) obe zeTanu MepBOro COpTa;

b) ofjHa AeTasb BBICLIETO COPTa, a Apyras epBoro copra.
B kaxzaol w3 Tpex mapTuM, cogepxammx 1o 30 wu3denuil, UMeKTCs
COOTBETCTBEHHO O/IHO, /IBa U ueThipe OpaKOBaHHBIX M3fenus. V3 KaxAou mapTuu
HayraZi W3BJeKalT M0 OAHOMY H3zenuto. HalTyh BepOSITHOCTb TOrO, UTO BCE TPHU
W3/Ieist OKaXKyTCsl OpaKOBaHHBIMM.
BeposATHOCTb TOrO, UTO pacxof 37€KTPOSHEPTUH B TEXHUKyMe B T€UEHWH OJHUX

CYTOK He TPeBLICUT YCTaHOBJIEHHO HOPMEI, paBHa P = 0.8, Haitrn BEepPOSAITHOCTh

TOTO, UTO B O/pKaiiiiive 25 CyTOK pacxo/, 371eKTpo3Hepruu B TeueHre 20 CyTOK He
rpeBbICUT HOPMBI. (Mcronb3oBath hopmysy bepHymm).
Bapuanr 1

B yueOHBIX MacTepCKUX TexXHHKyMa paboTaioT JBa CTaHKa C TPOTpaMMHBIM
yrpaBjieHreM. BeposiTHOCTb TOTO, UTO TIepPBBIA U3 HUX He MOTpebyeT peMOHTa,
paBHa 0,8, 11 BTOPOro cTaHka Takast BeposiTHOCTb paBHa 0,6. HallTu BepoATHOCTB
CJIeIYIOIINX COOBITHIA

a) OJWH W3 CTAaHKOB He MOTpe0yeT peMOHTa;

b) x0Ts ObI OWH W3 CTAaHKOB He MOTpe0yeT peMOHTa.
B simuke umetotcs 30 petanerd 1 copra u 10 metaneit BToporo copta. U3 siuka
BBIHUMaAIOT OZIHY 3a Apyrou 2 netaad. HauTu BeposiTHOCTh TOTO, UTO:

a) obe zeTanu BTOPOro COPTa;

b) mepBas /eTasb MepBOro copTa, a BTOpasi - BTOPOro CopTa.



3. B kKaxaou wu3 Tpex mNapTuW, coepXauux 1o 30 wu3genui, UMeKTCS
COOTBETCTBEHHO TpH, /IBa U UeTbipe OpakOBaHHBIX M3Jenvs. W3 Kakaoid TmapTuu
HayraZi U3B/EKalT M0 OAHOMY H3Aenut0. HalTh BepOSITHOCTb TOTO, UTO BCE TPpHU
W3/1eist OKaXKyTCsl HaOpaKOBaHHBIMH.

4. BeposITHOCTb TOTO, YTO pacxoji 371eKTPO3HEPTUM B TEXHUKyMe B Te€UEHUU OJHUX

CYTOK He TpeBLICUT YCTaHOB/IeHHOW HOpPMbI, paBHa ¥ — 0.9 Haitrn BEPOSITHOCTh

TOrO, uTO B O/mkaiiime 30 CyTOK pacxo/, 371eKTPO3HEepPTUU B TeueHue 25 CyTOK He
rpeBbICUT HOPMBI. (Mcrionib3oBath hopmysy bepHym).

4.9.2. Bpems Ha BbIno/iHeHHe: 60 MUH.

4.9.3. IlepeyeHb 00BEKTOB KOHTPOJISI U OI[€HKHU

HaumeHoBaHHe 00HbeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKa3aTe/Iu
OLleHKH pe3yJ/ibTaTa

Kpurepuii oLjeHKH

Y2 IIpumeHsATb  TeOpHIO
BEpPOSITHOCTU

Mpyu  pelleHuun
rpo¢eCCUOHA/TBHBIX

3a7au

- YMeHue HaXOUTh
BEpPOSITHOCTh COOBITHSI,
WCII0/b3Ysl K/lacCuUecKoe
orpe/iefieHre BePOSTHOCTH
-YMeH1e TTPUMEHSTh
TeOpeMbI 0 CyMMe 1
Tipou3Be/ieHrH COObITHH

- ¥YMeHue UCIo/1b30BaTh

dbopmyny bepnHyinu

5 «OTIUYHO»
-BBITIOJTHEHO BCE;
4 «xoporo»
-BBIMIOJIHEHO 3
3a/1aHuA

3 «y[0BJI» -
BBITIOJIHEHO 2
3a/laHuns

2 «He yI0B/I»
-BBINTIOJTHEHO MeHee
2 3alaHUI

31 OCHOBHBIE TIOHATHS U
MeTO/Ibl
KOMOWHATOPUKH U TEOPUH
BEPOSITHOCTEU

- 3HaHUe orpe/ie/IeHUsI
BEPOSITHOCTH COOBITHS
-3HaHUe TeopeM O CYMMe U
TIPOM3Be/IeHUH COOBITHIH

- 3Hanue dopmysnbl bepHysiu

4.10 PacueTHoe 3ajJaHHe

4.10.1. TekcT 3aaHus

Bapuanr 1

1. YcraHoBuTe MeTOZ, YUCIIEHHOTO HWHTErPUPOBAHHSA [0 UepTexy,

KOTOPOM TMpeJCTaB/ieH MpUMep ero HWCIOob30BaHus ( MeTOJ, TMpaBbIX

MIPSIMOYT0JIbHUKOB, METO/, JIEBbIX MPSIMOYTOJIbHUKOB, METO/, TpareLyi).

Ha



2. BeluncnuTe ornpezesieHHbINM UHTErpa no (GopmyJsie mnpaBbix
NPSIMOYTOJIbHUKOB OTIpe/ie/IeHHbIN UHTeTpasl, orpezie/iiTe abCoOMOTHYIO 1
OTHOCHTEJIbHYIO MMOIPeLIHOCTH BbIUMC/IEHUN:

fﬁ%ltﬂ*: 5)

1

BapuanT 2
1. YcraHoBuTe MeTOA, UYUCIIEHHOTO WHTErPUPOBAHUSA [0 UepTexy, Ha

KOTOPOM TMpeJCTaB/eH MpUMep ero WCIo/Ib30BaHus ( MeTOJ, TpaBbIX
MIPSIMOYT'0JIbHUKOB, METO/, JIEBbIX MPSIMOYTOJIbHUKOB, METO/, TparieLjuii).

A

y
N\

IR

2. BbluncnuTe oripezesieHHbINM UHTErpa no GopmyJsie JieBbixX
NIPSIMOYTOJILHUKOB OTIpe/ie/IeHHbIN UHTeTpasl, orpeziesiiTe abCO/MOTHYIO U

OTHOCHUTEJ/IbHYIO IIOI'PEeIIHOCTH BBLIUMC/IEHUI:
g

f[Zx—S]dx, (n=6)

2

BapuanT 3
1. YcraHoBuTe MeTOJ, UYMCIEHHOTO WHTErPUPOBaHUSI M0 YepTexy, Ha

KOTOPOM TMpeJCTaB/ieH MpUMep €ero HWCIoab30BaHus ( MeTOJ, TpaBbIX
MIPSIMOYT0JIbHUKOB, METO/, JIEBbIX MPSIMOYTOJIbHUKOB, METO/, TpareLyi).




2. Beiuncnute no ¢opmyJsie npaBbIX MPSIMOYTOJbHHUKOB OIpeze/eHHbIN
WHTerpaJl, orpejie/iuTe abCOMFOTHYIO U OTHOCUTE/IbHYIO TIOTPELTHOCTH

BbIUMC/ICHUUN:

f[Bx—i— 1)dx, (n=5).

Bapwuanr 4

1. YcraHoBute MeTOZ, YMCIIEHHOTO WHTErPUPOBAHUSA [0 YepTexy, Ha

KOTOPOM TIpe/ICTaB/ieH TpHUMep ero WCMoJb30BaHUs ( MeTOoZ TMpaBbIX
MpSIMOYT O/IGHAKOB, METO/ JIEBBIX IIPAMOYTO/IbHUKOB, METOJ, TParleLHi).

y

9z

5+

y=f(
X)

~— |

X

1

3

7

2. Beruuciute no ¢opmyJsie JieBbIX MNPSMOYTOIBHUKOB ONpe/e/IeHHbIU
WHTerpars, ornpejenure abCOMOTHYIO U OTHOCUTE/IBbHYIO MTOTPELIHOCTH

BbIUMC/ICHUHN:

[/ Bx—2)dx, (n=6).

4.10.3. IlepeyeHb 00'bEKTOB KOHTPOJISI U OLIeHKH

4.10.2. Bpems Ha BbInosiHeHHe: 30 MUH.

HaumMeHoBaHHe 00HeKTOB
KOHTPOJIA M OLIeHKH

OcHoBHBIE [T0Ka3aTe/ 1 Kpurepuii oLjeHKH
OIleHKM pe3y/ibTaTa




Y1 IlpumeHsiTh hOpMY/Ib
YKCJIEHHOT O
VHTerpUpOBaHUS:
MIPSIMOYT0J/IbHUKA U Tparielyu.

Y2 [IpumeHSTH NpUIOKeHue
orpejieJIeHHOI0 UHTerpasa

- YMeHue HaxOWUTh 3HaUeHre
orpe/ie/IeHHOr0 UHTerpasia
MeTO/,aMH TPSIMOYT0JIbHUKOB
Y TpareLyu

- Pa3iimuaTh 10 pUCYHKY
CTIOCOOBI UNCTIEHHOTO

5 «OTIUYHO»
-BBITIOJTHEHO BCE;
4 «XOpOILIO»
-BBIIMIOJHEHO 2
3a/laHMs, HO eCTb
BBLIUUC/IUTEIbHBIE
OIINOKHU

3 «y[0BJ» -
BBLINOJIHEHO 1

11pA pereHny NpukIaiHbIX | HHTerpUpPOBAHUS 3ajlaHue
3aja4 2 «He yI0B/I»
-BBITNIOJIHEHO MeHee
1 3apanud
- [lepeunciienue
0CJIeJOBaTe/IbHOCTU

310OCHOBHBIE YUC/IeHHBIe
MEeTO/IbI [PU peLleHur
MPUK/IaJHbIX 3a/1a4

JleiCTBUM TPU HAaXOXKJAEHUH
oIpeieJIeHHOr0 MHTerpasa
METOJ,aMH UMCIEHHOT O
VIHTErpUPOBaHUS

- @opMyJibl MeTO/IA
NIPSIMOYTOJIbHUKOB U
TpaneLuu

4.11 PacueTHoe 3ajlaHHUEe

4.11.1. TekcT 3afjaHus

Bapuanr 1

. Ha ckombko (ripubnm3uTesibHO) YBEJMUWIOCH pebpo Kyba, ecii 00bEM ero
usMeHucs ¢ 27 m° 1o 27,2 m>?

2. BbrancauTh npub/ImkeHHO 8’{]1.

CocraBiieHa Tabvija KOHEYHBIX pa3HOCTel

Mo Tabanuye 3Ha4YeHUN PYHKLUUN
x| 2| 3] 4
y | 0] 5] 8
X |Y |Ay | A%y
210
5
3|5 -2
3
4 | 8

Hatity mpubsmkeHHOe 3HaUeHMe IMPOU3BOJHOM (PYHKI[UH B TOUKe X=2,5.




BapwuaHnr 2

1. Ha ckojbKO (TIpUO/IM3NUTENIbHO) W3MEHWTCsS CTOPOHA KBajjpara, eCld ero
TUIOIIA/b YMEHBIIUTE ¢ 16 M* 70 15,82 m??

3
2. BeruncauTh NpubIMKeHHO 0,96

3. Mo Tabanue 3Ha4YeHNNn PyHKLNM

x| 1]2]3
y | 0] 3] 7
CocraBjieHa Tab/Mila KOHEUHBIX Pa3HOCTeH
X |Y |Ay | A%y
110
3
2 3 1
4
3 7

Hatitu mpubsimkeHHOe 3HaUeHHe IMPOU3BOJHOM (PYHKI[MH B TOUKe X=1,5.

BapuanT 3

1. Ha ckonbKo (TpubIM3UTeIbHO) M3MEHHWTCS CTOpOHA KBajjpara, eC/Id ero
TUIOIIa/b YBEIUUUTh € 16 M* 710 16,12 m°?

2
2. BbIUMC/IUTD NPUOIIKEHHO 26,97

3. Mo Tabnnue 3Ha4YeHNn PyHKLNM

x| 23] 4
y | 0] 5] 8
Cocrap/ieHa TabMIa KOHEUHBIX pa3HOCTeH
Y | Ay | Ay
X
210
5
3|5 -2
3
4 | 8

Hatitu mpubsmkeHHOe 3HaUeHMe IMPOU3BOJHOM (PYHKI[MH B TOuKe X=1,5.
BapuanT 4
1. Ha ckosbko (MpuOMM3HTeNbHO) W3MEHUTCS pebpo Kyba, ecnu ero obneM
YMEHBILIUTE ¢ 64 M> 10 63,92 M°?

&
2. BbraucauTh npub/IKeHHO 1?.

3. Mo Tabnuue 3Ha4YeHUN PYHKLNN
x| 1|23
y | 0] 3] 7




CocrabsieHa TabMila KOHEUHBIX pa3HOCTeH

X |V |Ay | A%y
1 0
3
2 3 1
4
3 7

Haiitut ipubsimokeHHOe 3HaueHye TIPOM3BOHON (hYHKI[UH B TOUKe X=2,5.

4.11.3. [TepeueHb 00EKTOB KOHTPOJIA M OLIEHKH
4.11.2. Bpems Ha Bbino/iHeHue: 30 MUH.

HanmMeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MTOKa3aTe/In
OIEHKH pe3yJ/ibTdTd

KpuTepuu oneHKu

Y1 [IpumeHaTs yncieHHoe

OuddepeHuypoBanue
MpyU  pelleHur
rnpodeCcCUOHA/IBHBIX  3a/iau

- ¥YMeHue HaXOUTb
NpuO/IKeHHOe 3HaUeHHe
(yHKIMK MeTOoZaMu
YKMC/IEHHOTO
nrddepeHLIMPOBaHUS

- YMeHue HaX0/IUTb 3HaUeHue
MPOKM3BOJHOM B TOUKe,
TIpUMeHSIsE MeToZ, Duepa

5 «OT/IMYHO»
-BBITNIOJIHEHO BCE;
4 «Xopo110»
-BBLIIOJIHEHO 2
3aJ]aHUs

3 «y[0BJ» -
BBITTIOJTHEHO OJHO
3a/laHKe

2 «He yI0B/I»
-BBINIOJTHEHO MEHee
OJIHOI'0 3a/IaHUs

31 OcHOBHBIE UHC/IeHHbIE
MeTO/bI IPY pellIeHrur
TPUKJIQ/IHBIX 3a/1a4

- Ilepeuniciienue
1oCJieJ0BaTeTIbHOCTH
JIeUCTBUM TIPU HAXOXKJ€HUU
NIPUOIMPKeHHBIX 3HaUeHUH
(yHKIMK MeTOoZaMu
YKMCJIEHHOTO
nrddepeHLIMpOBaHUS

- ®opmMyibl MeTOZa DKnepa

4.12 PacueTHoOe 3aJJlaHHE

4.12.1. TexkcT 3apaHus

Bapwuanr 1

1. HYCTI: ImocjieaoBaTe/IbHbIE 3HAYEHUS (bYHKL[I/II/I, HBHHMLHEﬁCH pemieHreM 3aaduun

Komm s auddepeHIHaTbHOrO ypaBHEHHsT - =f®&Y) ¢ vavameaevm

F = YV = [9)
ycnoBusiMu (x0) = o, X =Xy, HaxoauTca 10 Mertony — Owepa



F = ' F o F
Yirr = Vi ¥ N (X%, Vi) Hajiru snaverme ) 1, KOTOpOe Oripe/ie/isieTCsl ypaBHeHHeM

}I’:2+x2 :3,x022 h:UJZ

— I
Y rpu Yo C I1aroMm

m=0,75

MaTtepuasibHasi TOUKa C MacCou I TIOTPYy’KaeTcsi B JKUJKOCTh 0e3

HavasbHOW CcKopocTh. Cula COTNPOTUB/EHUS >KUAKOCTA TPOMNOpPLMOHa/TbHA
CKOPOCTH TIOTPY’KeHus © ¢ Ko3(UIeHTOM MporopijuoHanbHocTH k=3. Haiftu

3aBUCUMOCTb CKODOCTA OT BpeMeHHW. BbIUMC/IWTbL 3HaueHuWe CKOPOCTH uepe3 2
MUHYTBI TI0CJIe Havasia Morpy>KeHusl.

BapuanT 2
[TycTh mocnesoBaTe/bHble 3HaueHUs] (DYHKIUM, SIBJISIOIIENCS pellleHUeM 3a/lauud

ro= ¥
Koum ans puddepenupamsuoro ypaswemus V — 7 5Y) ¢ pavampesvum
F =V = ()
yoropusamu Y *0) =Vo, ¥ =%Xo,  yaxopures no  Mertogy  Diinepa

F = YV F o
Yieer = Vie 7 1 (%5, V)| Hairu suavenue 1, KOTOpOe Orpe/ie/iseTcsl ypaBHeHueM

y=1+x*+y =1x=1 h={],2.

F
npu Yo C 1I1arom

HaiiTu ypaBHeHMe [BWKeHHs Tejla U BBIUUC/IUTh 3HaUeHHe ero CKOpOCTH vepes 6 ¢
1ocJie Hauasna JBW)KEHUs, eC/IM ero CKOPOCThb IPOIMOpPLIMOHA/NbHA TPOHJEeHHOMY
IyTU U TeJsI0 MPOXOAUT 75M3a 5 ¢, a 225 m3a 10 c.

Bapuant 3
[Tycte mocneznoBaresibHble 3HaueHUs (DYHKLWM, SBJISIOLLENCS pelleHreM 3ajauud

J = ¥
Komm anst guddepeHIMaNbHOTO  ypaBHeHHs - F&Y) ¢ navammbmMu
F = = ()
ycioBusiMu Y (x0) = o, X =Xy, HaxoauTca 10 Mertony — Owiepa
F = F () ¥
Yieer = Vie ¥ 1 (X2, Y5) | Hajiru suavenve ) 1, KOTOpOe OrpeJenseTcsl ypaBHEHUEM

:}I" =

SNE
I
e

=Lxo=4% cparom =04

m=10,8

MaTtepuasnibHasg TOUKa C Maccou I TIOTPY)KaeTCs B JKUIKOCTh 0Oe3

HavaabHOM CKOpocTh. Cuna COMPOTUB/EHUS JKUAKOCTH TIPOMNOPLIMOHAJIbHA
CKOPOCTU TIOTpYKeHHs1 U ¢ Ko3(UILeHTOM TpOMopIMoHaabHOCTU k=4. Haiitu

3aBUCUMOCTb CKODOCTA OT BpeMeHHW. BbIUMC/INTBL 3HaueHue CKOPOCTH uepe3 2
MUHYTBI TI0CJIe Hayasla Morpy>KeHusl.

BapuanT 4



1. Ilycth mocnenoBaTe/bHble 3HaueHUsT (DYHKIUM, SIBJISIOLIENCS pellleHUeM 3a/lauud

Komwm st guddepeHUanbHOTO  ypaBHeHUst Y =f®%Y) ¢ uavameaevum

F =V = ()
yoropusamu Y *0) =Vo, ¥ =%Xo,  yaxopures no  Mertogy  Diinepa

F = YV F o
Yieer = Vie 7 1 (%5, V)| Hairu suavenue 1, KOTOpOe Orpe/ie/iseTcsl ypaBHeHueM

y=y*—x =3,x,=1 h=0,1

F
npu Yo C 1I1arom

2. HaiiTi ypaBHeHHUe IBW>KeHUsI Tesla U BBIUMC/IUTL 3HaUeHue ero CKOpoCTy uepes 8 ¢
1oc/ie Havaja [IBUKEHHUs, eC/TM ero CKOPOCTh TIPOIOPILIMOHA/bHA TIPOW/IeHHOMY

IyTy ¥ Teso rnpoxoaut 70 m3a 5 c,a210m3a 10 c.

4.12.1. ITepeyeHb 00'bEKTOB KOHTPOJISI U OLIeHKH

4.12.2. Bpems Ha Bbino/iHeHHe: 30 MYH.

HaumMeHoBaHHe 00HeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKa3aTe/Inu
OLleHKH pe3yJ/ibTaTa

Kpurepuii oLjeHKH

Y1 [IpumensTs MeToA, Duisiepa
IJisT  pelieHrs ObIKHOBEHHBIX
mddepeHIaTbHBIX

ypaBHEHUU

Y2 [IpumensTs MeTOA, DMisiepa
TIpU pelleHun
TIPUKJIaTHBIX 3a/ja4y

- ¥YMeHue peliatb MeTOZ0M
Oiinepa 00bIKHOBEHHbBIE
nvddepeHiaibHbIe
ypaBHeHUsI

- YMeHUe IPUMEeHSTb MeTO/,
Ouiepa MpU peleHrun
TIPUKJIaZIHBIX 3aJa4

5 «OTIUYHO»
-BBITIOJIHEHO BCe;
4 «xoporo»
-BBIIIOJIHEHO 2
3aJIaHUSI,HO eCTh
OLIMOKU

3 «y[0BJI» -
BBITIOJIHEHO OJHO
3aJlaHue
2 «Hey[0B/I»
-BBITIOJTHEHO MeHee
OJHOI0 3a/IaHHs

31 OcHOBHBIE UMC/IeHHbIe
MeTO/IblI TIPY pelleHur
MPUK/IaJHbIX 3a/1a4

- [lepeunciienve
T10C/Iel0BaTe/IbHOCTH
JleVICTBUW TIPU  peLleHun

I depeHLIaTbHBIX
yPaBHEHUM MeTOZ[0OM Jujepa
- ®opmyJiel MeToga Juepa







4. 3agaHus A/ IPOBe/JeHUsA BXOJHOr0 KOHTPO/iA (45 MHH)

. Boaucoiures

BapuanT 1

(—6§+ 2&)-43,2

. B ropome N xuser 300000 >xureneu.
Cpegu Hux 10 % pgerteli U MOAPOCTKOB.
Cpenn  B3pociabix 35% He paboTaeT

(meHCcUOHeDBI, JIOMOXO3SIMKH,
6e3paboTHBIE). CKOJIBKO B3pOC/IbIX
paboTaet?

Haipute KOpeHb ypaBHeHYS:

V=72—-17x=—x

. B tpeyronsuuke ABC yron C pasen 90°,
AB=20, AC=10V3 Hajipyrre SINA.

. Haiigure TOUuKy Makcumyma (QyHKLUU

y=In(x+2)—2x+12.

. Beruuciautb OHpe'queHHbIﬁ HUHTEeTrpal

fﬂl(xz + 4)dx

. Haiigure cymmy, pasHOCTb, IpOU3Be/ieHUE
Y YaCTHOE UrCe:

. Bomuaucoimts

BapuanT 2

(1§+ 13)-4,2

. JKene3HO[OpPOXKHBIN OUIET 711 B3POC/IOTO

croutr 840 pyb6seit. CtoumocTb Ouera
IKOJIbHUKA  cocTtasBisger  50% ot
crouMoctd  Ousera AJisi  B3pOC/IOrO.
I'pymnma cocrout U3 18 MIKOIBHUKOB U 3
B3pocyibix. CKO/IbKO py6sieli cTosAT 6ueTs
Ha BCIO Ipymiy?
Havigure KopeHb

Vv—63—16x= —X

ypaBHeHHUS:

. B tpeyronsauke ABC yron C pasen 90°,

AB=35, AC=28. Haiigurec©s4

. Haiigute TOYKy MUHUMyMa (QYHKLUU

y=4x— In(x —5)+ 8.

. Beruuciautb OHpE,Z[EJ'[EHHbeI HUHTETrpal

[ @x+ Ddx

. Haiigute cymMy, pa3HOCTb, IPOM3Be/leHHEe

K 4aCTHOeEe yunceJI:

z, =4—2iz, =1+ 3i

Bapuant 3
1

—) -0,54.

5
(_ 1 6
. Bbruuciure 6 9

. MarasuH 3aKyrnaeT L|BeTOUHble TOPILIKHY 110
ontoBo 1eHe 90 pyOmedi 3a IMITYKy.
Toprosasgs HaujeHka cocrasisger 20%.
Kakoe Hanbosblilee UMC/IO TaKUX TOPIIKOB
MOJKHO KYIIUTh B 3TOM MarasuHe Ha 1100
pyosieii?
Hatigure

V—=56—15x = -X

B tpeyronsarke ABC yron C pasen 90°,
AB=5AC= 4. Haiigute g A.

KOpDeHb  ypaBHEHUS:

. Bomuauciutn (”

. Harvigure

Bapwuanr 4
4

—+2§)-1,6.

. IllapukoBass pyuka crtoutr 30 pybsei.

Kakoe Haubosblilee UMC/IO TaKWX pyueK
MOKHO Oymer Kymuth Ha 700 pyOGmeit
T10CJIe MOBBILIIeHHUs 1[eHbl Ha 25%"7?

KOp€eHb ypaBHEHWUS:

v—5h4—15x= —X

. B tpeyronsarke ABC yron C pasen 90°,

AB =5, BC = 5. Haiigure SN B

. Haiigute TOuKy MuHUMyMa GYHKLIUU

y=4x—In(x+11)+ 12




5. HaiiguTe Touky MakcumyMma (GyHKIUU

y=In(x+11)—-5x+2

6. BbluMc/iIuTh orpejeneHHbIN UHTerpasl

[, Bx—1)dx

7. Hawnpute cymmy, pasHOCTb, IPOU3Be/ieHUe

N 4dCTHOE 4YHuCeJsI:

6. BbrunciuTh ornpeesieHHbIM UHTerpa

J7,(4x + 3)dx.

7. HavpuTe cymMy, pa3HOCTb, IPOU3Be/leHHE
Y YaCTHOEe YKCeJI:

5. 3ajjaHus /1A PoBe/ieHus PyOe)KHoro KOHTpoist (15 MuHYT)

1. ITpousBogHass  (yHKIMHU
3

3
—XE
4

B)
B) ¥ = 453
F) 39(.'3

2. TIpoussozHas GyHKImM Y

nuMeeT BU
A) 8(2x—5)°

5) 4(2x—5)3
B) 2(2x—5)°
ry (2x—5)3

y = 3x*

= (2x—5)*

Bapuanr 1

MMeeT BU/,

3. YcTaHOBUTE COOTBETCTBME MexXay PYHKUUAMK (CieBa) U NMPOoU3BOAHbLIMY (CNpaBa)

y=x"
1.

B)Y =¢ 2. V' =¢

o)y =% 3. ¥ = nx

v = xa"~

4.

4. YCTaHOBUTe COOTBETCTBUE MeXK/y Heomnpe/e/leHHbIM UHTerpajoM (cjieBa) U ero

3HaueHueM (cripaBa)




A) [dx 1. x +C

~2

B) [ xdx 2. 07 + C
B | & 3. Injx| + C
4. x> + C
5. Tlpegen lim (x> +7) paBeH
x—1

1
6. Wnrerpan [(2x+5)dx paBen

Bapuasr 2

1. IIponsBogHas GyHKIMU 5 — 2% ymeer BU/|

A) 2°In2

2. Tpowssomas pymxipm Y = (OX—2)°

MMeeT BU/

Ay 15(6x—2)°

5y 3(5x—2)°
B) 6(5x—2)2
ry 5(x—2)’

3. YCTaHOBUTE COOTBETCTBUE MexXAy PYHKUUAMN (CNeBa) n Npon3BoAHbIMKU (CrpaBa)

A) ¥ = cosX N V' = —sinx



2.
C)y=tgx y =cc:2x
3.
Y =—
4. sin® %

4. YcTaHOBUTE COOTBETCTBUE MeXAy Heorpe/ie/leHHbIM HWHTerpajom (CjeBa) W ero
3HaueHueM (cripaBa)

A) [ cosxdx 1. sinx + C
B) [ sinxdx 2. -cosx+C
B) [ e dx 3. e + C

4. sin x

5. Tlpegen lim ( x* +3x-1 ) paseH

x—0

6. Wurerpan [( 2x+3 )dx paBeH
0

BapuanT 3

1. TIpoussogHas ¢byHkuuu Y = € Jmeer BUJ
A) &

B) e*lnx

B) Inx

r) 0
3

2. TIpousBozHas PyHKLH Y= Gma® yyeer BUJ



24
A) G-sax?®

-24

B) (3-4x)®

—6&

B) (-4x)?

12
I (3—ax)?

3. YCTaHOBUTE COOTBETCTBME MeXy PYHKUMAMMN (CneBa) U Npon3BogHbIMU (Cripasa)
1

A) ¥ =X y =

cos?x
1.
frd K _ 1
B) y=ag sin® x
2.
¥ = COSX y' = —sinx
©) 3.

4.y = cosx

4. YCTaHOBUTE COOTBETCTBHE MEXAY HeOIpe/ie/leHHbIM WHTerpasoM (cieBa) M ero
3HaueHueM (CripaBa)

IS 1. Injx + C

B) [ cosxdx 2.sinx + C

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

5. TIpegen lim (x> + 2 )paBeH
x—1

6. Unrerpan [ (2x+2 )dx pasen
0

Bapwuanr 4

1. TipoussoaHas dynkuu Y = 2 COSX



vMeeT BU/J

A) —235inx
B) 2C0sX
B) Sin X

I COS X

2

2. Ipou3BoaHasi GyHKIMH Y= (3x—4)2

MMeeT BUJ
-18

A) (3x—q)¢

18
B) (3x—a)4

—G

B) (3x—a)s

]
F) (3x—a)

3. YCTaHOBUTE COOTBETCTBUE MexXAy YHKLUUAMU (CneBa) n Npon3BoAHbIMK (CripaBa)

n n—1

V=X ¥ = nx
A) 1.

— X b — i

B) y V{_ Y= 24/x

1

= 2,

¢’ "= gt
3.

y' = nx"
4.

4) YcTaHOBHTe COOTBETCTBUE MKy Heorpejle/ieHHbIM HWHTerpajiomM (CjeBa) U ero
3HaueHueM (cripaBa)

dx
A) | i 1. —ctgx+ C
dx
B) | — 2. tgx + C
B) [ cos xdx 3. sinx + C
4. cos x

5. Tlpenen llm( x> + 2 )paBeH
x—-1



1

6. Wurerpan f(4x3 +1 )dx paBeH

0

6. Ilaker nmpenoaaBare/is (3K3aMeHaTOpa)

WToroBoii (popMoii KOHTpOJIS TIO 3aBeplleHUur0 M3yueHus auciuruiiabl EH.01
MaTematuka, COr/iacHO yueOHOrO TI/1aHa, sIBsieTCs 9K3aMeH B 3-M ceMecTpe, KOTOPbIi
MpOBOJUTCS B (OpMe YCTHOTO 5K3aMeHa COIJIACHO PaclMCaHUI0 35K3aMeHOB,
YTBepP>KJeHHOI'0 UPeKTOPOM TeXHUKYyMa.

Borpochl, BXo/sAife B OMIeThl, COCTaB/IeHbl Ha OCHOBe JleliCTBYIOIIel paboueit
MPOTPaMMBbI U BKJTIOUAOT B Cebsl CcieyIoliie TeMbl:

¢ JluHeliHas anrebpa

® OCHOBBI JUCKPETHOW MaTeMaTHUKH!

¢ JTuddepeHanbHOe ¥ MHTETPabHOE UCUKCIEHNE

¢ OObIKHOBeHHbIe auddepeHIMaIbHbIe YDAaBHEHUS

® Psanabl

® OCHOBBI TEOPUM BEPOSITHOCTH Y MaTeMaTUUYECKOW CTaTUCTUKU
® (OCHOBHBIE UHC/IeHHbIE MeTO/IbI

CTpykTypa OuseTa: TeopeTMUeCKMM BOMPOC U /iBe 3ajaud. TeopeThueckre
BOIIPOCHI IpuBe/eHbl B «IIpunoxenun Ax, 3asaun B «lIpunoxeHuu By.

TeopeTtrueckre BOMNPOCHI M TMPUMEpHbIe TIpaKTUUYeCKue 3aJaHusl BbIJArOTCS
CTyJleHTaM [i/is1 TIOAT0TOBKY He MeHee ueM 3a JiBe HeJle/iM [0 Hauasia 5K3aMeHal[MOHHOU
ceccuu.

Ha moJroToBKy K OTBeTy TI0 3K3aMeHy Ipe/lyCMaTpuBaeTcsi He 6oJsiee TI0/IOBUHBI
aKkaZileMrueckoro yaca. IIpu moArotoBske K oTBeTy CTY[eHT MMeeT IpaBo I10J/Ib30BaThCs
TabIMLIAMH U Ka/TbKYJISITOPOM.

IIpu oTBeTe OLleHWBaeTC yPOBEHb TEOPETUUECKUX 3HAHWW U YMeHHUe MPHUMEHSTh

nx Ojist pemeHrs MpakTU4YeCKMUX 3a14a4.



[Ipy MoOATrOTOBKE K OTBETY Ha TEOPETUUYECKUM BOIPOC CTYAEHT MOXKET 3anucaThb
IJlaH OTBeTA WIM Pa3BEPHYThIM OTBeT. IIpM OTBeTe Ha BTOPOM W TPETUM BOIPOCHI
BO3MOKHO KaK IIOJIHOe pas3BepHyTOe pelleHde, TaK M KpaTKoe pelileHde. Bce

HEO6XO,Z[I/IMBIE IMOsAACHEHHUA CTYAEHT MOXET [1aBdThb IIPKU OTBETE.



KpuTtepum onjeHoxK

basibl Kputepuu oLieHMBaHUS BbINOJIHEHWS 13ajaHust
2 [IpescTaB/eHHBIU OTBET TOJIHbIA Y BEPHbIN
1 OTBeT HeToJIHbIN, TpeOOBaMMCh HABO/SAIIHE BOITPOCHI
0 OTBeT HeBepHbIU
Bbasibl Kputepuu oLieHMBaHYs BBITIOJIHEHHS 2 3a/JaHUsI
3 B npe/icTaB/ieHHOM pellleHUH M0J/yYeH BepHbIM OTBET
2 3-3a apudmeTrueckux OMmMbOOK 1MoyueH HeBePHBIM OTBET
1 PenieHne He 3aKOHUYEHO, HO MOC/I€[J0BAaTE/IbHOCTh PellleHUs1 BepHa
0 PenieHne HeBepHOe
basibl Kputepuu oLieHMBaHYs BBITIOJIHEHNS 2 3a/JaHUsI
3 B npe/icTaB/ieHHOM pellleHUH M0J/yYeH BepHbIM OTBET
2 3-3a aprudmeTrueckux oMmbOK 1MoayueH HeBePHBIM OTBET
1 PenieHne He 3aKOHUYEHO, HO MOC/I€[J0BAaTE/IbHOCTh PellleHUs1 BepHa
0 PenieHne HeBepHOe

CyMMapHoe KO/IMuecTBO 6ajjioB epeBOJUTCS B OLIEHKY:

8 6a/10B — oLjeHKa «5» (OT/IMYHO);

6-7 6a/sioB — olleHKa «4» (XOpOIIIO);

4-5 6an1oB — orjeHKa «3» (yI0BIETBOPUTE/IHLHO);

MeHee 4-Xx 0a/IJIOB OlleHKa «2» (HeyZi0B/IeTBOPUTENBHO).




3K3AMEHAIIMOHHbBI MATEPUAJI

JMHACLIUTLTMHBI
EH.01IMATEMATHUKA

TEOpETI/IqECKI/IE 3K3dMeéHaAIlUOHHbIE 3da/1dHHUA

Tema 1. /Tunetinasa anzeGpa

1.

N

e N

9.

OmnpesiesieHMe KOMILJIEKCHOTO 4YMC/ia. PaBeHCTBO KOMIUIEKCHBIX — UHMCe,
COTIPsDKEHHBIe U MPOTUBOIOJ/I0KHbIE KOMIT/IEKCHbIe UKCJIa.

'eomeTpuueckoe n300pa’keHre KOMIUIEKCHOTO YHCJIa.

Anrebpanueckasi (opMa 3arvcu KOMIUIEKCHOTO YHC/a, CyMMa W Pa3HOCTb
KOMIIJIEKCHBIX UrCesT B anrebpanueckou popme.

[Tpou3BeieHre KOMII/IEKCHBIX YyKces B anrebpanueckoii ¢popme. CTerneHb uucia
i.

YacTHOe KOMITJIEKCHBIX Urces B anredpanueckoit popme.

OnpejesieHre MOJYJ/Isi M apTyMeHTa KOMIJIEKCHOTO UKC/Ia.

ANTOpYUTM HaXOXK/IeHHUsI apryMeHTa KOMIUIEKCHOTO YKcC/ia

TpuroHomeTtpuueckasi (opma 3anucud KOMIUIEKCHOTO uyucia. /[lelicTBue C
KOMILJIEKCHBIMU UMC/IaMU B TPUTOHOMETPUYECKOU (opme.

Anroputm TiepeBojila anrebpanueckod (OpMbI KOMIUIEKCHOTO UHC/la B
roKa3saTesbHYIO.

10.IToka3arenpHas (popma KOMITJIEKCHOTO yncia. Popmyra Juepa.
11.TTepeBop roka3aTe/ibHOM (hOPMbI KOMITJIEKCHOTO UKC/Ia B anrebpanyeckyto.
Tema 2. 1 OcHO8bI OUCKpemMHOU MamemMamuKu

12.MHO0>eCTBO Y ero 3/1eMeHTHI.

13.I1lycToe MHOXeCTBO, TOJAMHOKeCTBa HEKOTOPOTrO0 MHOXKeCTBa.
14.Ornepaiyu HaJ MHOKeCTBaMU.

15.0OTHO1IEeHYs, UX BU/IbI U CBOMCTBA. Jluarpamma Ousiepa-BeHHa.
16.YucoBble MHOKeCTBa.

17.Buppl v 31emMeHThI rpadoB.

18.0OcHOBHBIe MOHATHS TeOpUU rpadoB.

Tema 3.1 /Ju¢pepenyuanbHoe u uHmezpaibHoe ucyuc/eHue

19.T1pou3BoHast PyHKIMK. ['eoMeTpUuuecKuii U PU3NUeCKUii CMbIC/T IIPOU3BO/JHOM.
20.TTpumeHeHrie MPOX3BOAHOM K UCC/IeJOBAaHUIO (DYHKIIUH.

21.1IpousBojHbIe BBICLIUX TMTOPSAJKOB.

22 .HeornpepeneHHblii uHTerpan. OcHoBHbIe @OpPMYyJIbl UHTETPUPOBAHMS.
23./HTerprpoBaHue MeTOZ0M 3aMeHbl [IepeMeHHbIX.

24.0mnpenenenHbiii uHTerpan. @opmyna HetoToHa-JleiibHuLIa

25.TlpruMeHeHue onpeie/IEHHOrO UHTerpasia K BIYMCIeHUIO MYTH, MPOUAEHHOT0

TOYKOM.

Tema 3.2 O6bIkHO8eHHDbIe dugphepeHyuaabHble ypagHeHU st
26.InddepeniianbHoe ypaBHeHUe. OripesiesieHue, MOPsI0K, 001ilee ¥ YaCTHOe

pellleHus.

27. OuddepeHiiiasibHOe YpaBHEeHUeE C pa3/e/sitolMMU TlepeMeHHbIMU. AJITOPUTM



€ro pelleHus.

28.Henonxele gudpepeHLanbHble ypaBHeHUsI. AJITOPUTM pelLleHusl.

29.luddepeHniiaibHOe  ypaBHEHME  BTOPOrO  TMOpsSiAKA C  TMTOCTOSIHHBIMHA
KO3 pureHTaMmu. AJITOPUTM €ro pelieHusl.

30.'eomeTpuueckass ~ WHTepripeTauysi  o0Ilero W YaCTHOTO  pelleHus
IrddepeHIaTbHOTO YpaBHEHUSI.

Tema 3.4 Psobi

31.0npegesieHrie UUCI0BOTO psAja. IIprMepbl UMC/IOBBIX PSAOB.

32.YactuyHasg cymma psga. OnpezesneHue CXOAS[erocs psja.

33.Heobxoaumoe yCioBre CXOAUMOCTHU Psifia.

34.11py3HaK cpaBHeHUs.

35.1TpusHak [lanambepa.

36.0rmpe/iesieHrie CTENEHHOTO Y (PYHKI[MOHA/JILHOTO psifioB. Pasuyc CXoAWMOCTH
CTEeIeHHOro psza.

37.Pa3noxenuve GyHKUMU B psij MakiopeHa.

Tema 4.1 OcHoebl meopuu 8eposIMHOCMU U Mamemamuyeckou Cmamucmuku

38.05emeHThl KOMOMHaTOpUKHU. [lepeMelieHus1, pa3MelrieHus, COUueTaHusl.
39.Busibl cnyvaiiHbix cobbiTHi. Omniepaiiiu HaJi COOBITHUSIMU.
40.0THOCHTeIbHAs YaCTOTa U BePOSITHOCTb COOBITHSI.

41.TeopeMa C/I0’KeHUSI BEPOSITHOCTEM.

42.TeopeMa YMHOXXEHHS BEPOSITHOCTEMN.

45.dopmysia NOJHOM BEPOSITHOCTH.

46. ®opwmyia bepuym.

47.[IUCKpeTHble C/ydyaliHble BeJWUYMHBL. 3aKOH pacripefie/ieHus1 JUCKPEeTHOU
CJTy4YaliHOW BeJINUWHBI.

48.MaremaTtrueckoe OXXKU/IaHUe U ero CBOKCTBA.

49.lucnepcusi, ee CBOMCTBa.

Tema 5.1 HucneHHoe uHmezpuposaHue

50.TIoHATHE O UYMC/IEHHOM WHTer PUPOBaHUN.

51.Dopmyiibl IPAMOYTOILHUKA B YMC/IEHHOM UHTerPUPOBAHUU.

52.®opMyJia Tpareyyi B YUCJIEHHOM UHTerPUPOBAHUH.

53.®Popmysia CUMIICOHA.

54.A6co/0THas IOTPEIIHOCTD TIPY YHC/IEHHOM UHTErPUPOBAHUH.

Tema 5.2 YucnenHoe ougpeperHyuposaHue

55.IToHsiTHe 0 uncieHHOM JuddepeHLIMPOBaHNUH.

56.@opmynbl  mpubmkeHHoro  AuddepeHLUPOBaHUS, ~ OCHOBaHHble  Ha
VHTEPIO/IALIMOHHBIX (popmysiax HbloTOHa.

Tema 5.3 HucnenHoe peweHue 00bIKHO8eHHbIX Oud¢pepeHyuaIbHBIX YpasHeHUL

57.I1oHsITHE O YMCIEHHOM pelleHuH U] QepeHMalIbHbIX YPaBHEHUH.

58.MeTop, Ditsiepa Ayisi peliieHrs1 0OBIKHOBEHHBIX Av(depeHINanbHbIX ypaBHEeHUH.



l'[paKanecmle 3K3dMEHdIIHOHHBbIE 3d/IdHHUA

1. HaiiTu npon3BoHY0 (DYHKLIWK:
a)V = ctg lﬂx; 6)Y = In(x — 3]; B) Y = x? + sin X )Y = x*e*

2. HaiiTu BTOpYHO NIPOU3BOIHYIO (DYHKLIUM:
3 2 : 2
F = - JF = - JF =
a) ) 2x* + 3x° + 5bx; 6)2 sin 3x; 8)) 5x° + cosx
_ 2
3. Cusa ToKa M3MeHsIeTCsl B 3aBUCHMOCTU OT BPeMeHHU 110 3aKOHY I'=04t
HaiiTi ckopoCTh M3MeHeHUs CUJIbl TOKA B KOHIe 8-i1 CeKYH/bI.

4. CKOPOCTB HpHMOJIHHEfIHOFO ABHM)XEHHS TOUKH U3MEHAETCA 110

— $+2 _ .
3aKOHY V=t"-8t+2 HaviuTe 3aKOH yCKOPeHUs TOUKHU.

5. Haiiaute Heomnpee/iéHHbIV UHTETpaJl:
2) J(x?—3x+ 1 dx;

b) [(sin3x + cos 5x)dx;

s

C) v 5x+4 ;
d) f€3x+2 dx.

6. Haliiute Heorpe/je/IéHHBIM UHTErpaJl:

J-xdx

1+x%.
3

a)
[ xsinx? dx;
b)
[(2x + 3)8dx.
C)

6. BblunciuTe oripefie/ieHHbIN UHTerpast:

[ (Vx—2)dx

a)
2
f_ll[xz +2x — 1)dx;

b)

ta|H

(cos x — sin x)dx.

Ik

”|;=|

<)

7. Haiitu obiriee perieHve auddepeHiraTbHOTO ypaBHEHUS:



8.HaiiTu yacTHOe pellieHre YPaBHEHUS:
dy  dx
¥ Jecmu y=4, nipu x=0;

a) * B
b) V' = xz’ ecm y(0)=0;
) xdy = ydx’ ecu y(1)=1.

C) B

9.HaiTu 3aKOH JBW>KeHUsI Tejla OTHOCUTeNbHO ocy OX, eC/ii OHO Hadaslo
v =2t%*+ 3t.

JIBUTaThCst U3 TOUKU M(4;0) co CKOpOCTbIO

10.Hatitu obiriee pettienue auddepeHLIMaTbHOTO YPaBHEHUS:
a) Y + 25y = 'D; 6) Y~ 12y + 36y = {]; )Y~ Jy+2y=0
0

11.Haiitu yacTHOe peltenye guddepeHIManbLHOr0 ypapHeHus ¥ ty —6y=

ecm Y=3uny=1 anxzﬂ_

12.HatiTu yacTtHOe peliieHue quddepeHIMaTLHOTO YpaBHEHUST
—6 mpux=0

V= 6}1*—|— 9}1 = {], A y = 3 u y =
= 3
13.Vlcciie[oBaTh Ha CXOAMMOCTb psig - 21,
w 3M
14.VIcc/ie0BaTh HA CXOAMMOCTD psig — + 2™
yioo Zn
15.Havigyre 4yaCTUUYHYIO cyMMyS s paga fn+1,
oo 3
o Y Zn=1_E
16.Hauty yacTuyHyro cymmy -3 psja nt
[= ] zn
17.Haittu @4 psga =" 'n+2 |
18.0npenenvrte BUA psija:
(—1)" w 3T

o (2x+1)T -
6) =1 on-1. B) =1 o2

n=1 n

b

a)



19. A_ MHOXXeCTBO JleJiuTesier uncia 24. B_ MHOXXeCTBO Jle/iuTe/ier uncia 15.

3anMcaTb MHOXKeCTBa ANE n AU B

ANB

20.MHOeCTBO MHO>XeCTBO B =1b,c, f.e d}.BarmcaTb U

B\A

A=1{a,b,c}

21.0mpenenure cTernieHb BepliliiHbl A rpada:
A

A

22.B ypHe HaxopsATcsi Oesble, KpacHble U cMHUe 1apbl. CoObiTHe A - BLIHYT
GesblIit 11ap, coObITHE B — BLIHY/T KpacHbIi 111ap, coObiThe C — BBIHY/T CHHUM

map. B uem coctour cneaytoiijee cobbiTre: a)B+C; 6)‘51 B ; B)JA+B.

23.HaliTi BepOSITHOCTh BBITIQ[IeHUsI UKMC/Ia, KPATHOTO TPEM TIPY OZHOM OpOCaHUM
WUTPOBOTO KyOuKa.

24.B ypHe 10 6esbix, 5 KpacHBIX U 5 3e/I6HBIX I1apoB. HaliTH BepOSTHOCTD TOTO,
UTO BBIHYTBINA Hayraz i1ap Oy/ieT [IBeTHbIM.

25.BeposATHOCTS MOIafiaHus B MULLIEHB [1J1s1 TiepBOro BeicTpena 0,85, a A
BTOpOro - 0,8.CnopTcMeH czesan ABa BbicTpesna. HalTy BepoOAATHOCTB TOTO,

yTo 00a BhICTpesIa Topa3v/Iivi MULLIEHb.

26.B siuke umerotcst 30 mapoB 6esioro 1BeTa U 5 uépHoro 1[Beta. M3 simuka
Hayauy 6epyT ofiuH 11ap. HaiTu BepOSITHOCTh TOTO, UTO II1ap OKa)KeTCs

UEpHBIM.

27.Tpu cTpenka He3aBUCUMO APYT OT Apyra CTPeJIsitoT 110 Lje/ii. BeposTHOCTH
TIoTaZlaHus B 1]eJib /151 TIepBOro cTpesika paBHa 0,75, ajist BToporo 0,8,

s Tpetbero 0,9. Onpenenure BepoATHOCTb TOrO, UTO BCe TPU
CTpeJIKa IIPOMaxHYTCS.

28./1aH 3aKOH pacripejie/ieHUst C/Iy4aliHOW BeJTMYMHBI.
X 1 2 3
P 02|01/ 0,7




HaiiguTe MaTeMaTHUeCcKoe OXXKHAAHHE U THUCIIePCHIO.

29.[0aH 3aKoH pacnpeneneHns cayvyarHon BeNYnNHbI

X -2 -1 1 2 3

p/o3 |0,1 (0,2 |(0,1 |0,3

HalifTe MaTeMaTHUeCKOe O)KH/lJaHWe U IUCTIePCUIO.

(- 2002 +1)
3-2i
31.T1peacTaBbTe B TPUrOHOMETPUUECKOW (hopme uucia:

a)3i; 0)1-iv3.

30.BbInonHuTe JelCTBYS:

32.11peacTaBbTe yKc/ia B MOKa3aTebHOU (hopme:

a)3+i; 6) 2L,

8+ 2i
33.Haiiaure moaynb uncsia °- 3i

- 3i-1
34.Hanaure aprymeHT uncna
1
35.Bbiuriciute  mpubmkeHHOe — 3HaueHWe — WHTerparga 1o QopmyJe
MIPSIMOYTOJIbHUKOB:

) f; xdx; 6 jlﬁ[lz—x]dx; 0 f;(x+ ljdx.

36. HaiiT1 aBCOMIOTHYIO TIOTPeIHOCTh TPUO/MKEeHHOT0 3HAYeHHs MHTerpana:
3
I .2+ x)dx

37.1locnenoBaresibHble 3HaueHUs (GYHKLWW, SIB/SIOL[ENCS pellleHWeM 3aJauu
= ¥
Ko ansa auddepeHIMaibHOTO YpaBHEHUS y=rxy) C HayvaJbHBIMU

YCJIOBUSIMU  V(X0)=Yo, X=Xo HAXOAATCS TI0 MeToAy Jdisiepa  Yi+1=yi+hf(Xi,yx).

Haiiti y,, onipefienisseMoe ypaBHeHHeM J — 3y— 21:’ npu  yo=2, Xo=1 U 111are
h=0,2.
38. 115 byHKI[MY TTIOCTpoeHa Tab/ivila KOHeUHBIX 3HaUeHUM
i X N ﬂyi ﬂzyi ﬂsyi
0 1 12 4 2 -5
1 4 16 6 -3
2 7 22 3
3 10 25




y [:xoj =

Haiigure

1] =

(ﬂ}’o -

z
A%,

_|_

3
A%y,

+m)
3 B TOUKe Xo=1.

39.HaiiguTe npubkeHHOe 3HaueHUe TIPOU3BOJHON (DYHKLUU 10 (hopMyJie

y(x)~h (ﬂyo + i__lﬂzﬁ}’o + )

Tab/MIe 3HAUEHUN (yHKLUN

X213

4

y| 2|6

7

, T1Ie

=

COCTaBJIeHA Ta6J'II/IL[a KOHEUHBIX pEBHOCT@ﬁ

AT | AP
2 2
4
3 6 -3
1
4 7

X—Xg

2

, B TOUKe X=2,5, eci1y 1o



