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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



OK 08. Wcrnonb3oBaTh cpeficTBa (PU3MUECKOU KYJ/IbTYPhI /151 COXPAHEHUS] U YKpeIleHUsl 3/J0pOBbs B
ripoijecce TpodeCcCHOHA/ILHOM JesTe/IbHOCTU U TIOAep)KaHHsl HeoOXOAMMOro YPOBHS (hH3MUeCKOi
NIO/IrOTOBJIEHHOCTH

OK 09. INonp3oBaTbcsl MpoecCMOHANBHOW [OKYMeHTalliell Ha roCy/JapCTBeHHOM KM HWHOCTPaHHOM
SI3bIKax

B pe3ynbTaTe ocBoeHUsi yueOHOM AUCIMIUIMHBI CTYJeHT J0/DKeH chOopMHpOBaTh
cienyrouye npogeccuoHa bHble KOMIEeTeHLUHU:

[MK 2.2 TlnaHupoOBaTh U OPraHM30BBLIBATE MEPOMPHUSTHS TI0 COOMIO/IeHUI0 HOPM
6e30racHbIX YCI0BUM TPYy/a.

MK 2.3 KoHTpo/MpOoBaTh 1 OLIeHWBATh KaueCTBO BhITIOJIHSIEMbIX paboT.

MK 3.1 OpopMsTh TEXHUUECKYI0 U TEXHOJIOTMYeCKYH0 JOKYMeHTaLUH.

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

JIOKYMeHTaLueHu.



2 Pe3yJ'IbTaTbl 0CBOE€HMA UM CIHHUII/IMHBI, ITOJ/ICXKdII[UE ITPOBEPKeE

Pe3ynbTarhl O0BéM BpeMeHH, Bup u Ne 3aganus
o0yueHust Homepa pasje/ioB | OTBeAEHHbBIX Ha M3yYeHHe st
(ocBoeHHbIe OCHOBHBIE IIOKA3aTe/H K LTATOB (Tem) mo padoueii (MakcumanbHas Hazpyska) | omepaTuBHOTO.
yMeHHs1, yCBOeHHbIe CHOBHBIE MOKA3aTE/IH OLEHKH pe3y/1bTaTo nporpamme wacht % py6exHoro u
3HaHus) / UTOr'0BOI'0
KoMmnereHipuu KOHTPO/IsA
Ymetn: Ywmeer:
Y1 - TIepeBOJUTh M3 anrebpanueckoii ¢Gopmbl B
3HaThb: TPUTOHOMETPUYECKYIO, TIOKa3aTebHYI0 U 00paTHO;
31 - BBITIO/THSTh A€UCTBUS C KOMILJIEKCHBIMA YMC/IaMU B
OK 1-9. anrebpanueckoit hopme;
IIK 2.2, - BBITIO/THSTH A€UCTBUSI C KOMILJIEKCHBIMU YMC/IaMU B
IIK 2.3. TPUTOHOMETPUYECKOH (popme
gﬁ 3; - HAXOUTh cyMMapr)e HarpsbkeHue ¢ TTIOMOII[bIO Tema 1.1 12 12% 13 4.1 113 4.0
2. KOMILJIEKCHBIX YHCeJT; g
- Ornpejie/isiTb apryMeHT KOMILJIEKCHOT'O UrC/ia
- n300pakaTh UKC/ia B KOOPAWHATHOM MJIOCKOCTH.
3Haert:
- MpaBUJIa BHITIOJIHEHUS IeUCTBUM C KOMIIJIEKCHBIMU
yuC/IaMy;
- MpaBU/Ia NepeBO/ia BeJIMUWH, 3a/laHHbIX YPaBHEHWEM
rapMOHMUECKUX KoJieOaHWM B KOMIT/IEKCHbIE UMC/IA.
Ywmets: Ymeer:
Y1 - HaXOJUTh 00beJUHEHHe, TTepeceueHre U pa3HOCTh
3HaTh: MHOJKECTB;
31 - OmpeJeNiATh KOJIMUeCTBO BepLINH rpada;
OK 1-9. - IPUMeHSATh TeOpUI0 rpadoB NpH pelieHnn Tema 2.1 11 11% 113:4.3
IIK 2.2. MPUK/IAJHBIX 3a/adu.
IIK 2.3. 3Haert:
IIK 3.1. - MpaBWIa JiefCTBUM TIPU BBITIOJIHEHWU OTepaLivii Hajl

IIK 3.2.

MHO>XeCTBaMU;




- oTipe/ie/ieHHe 1 CBOMCTBa rpadoB.

YMmeth:
Na
3HaThb:
31
OK 1-9.
IIK 2.2.
IIK 2.3.
IIK 3.1.
IIK 3.2.

Ymeer:

- HaXOJUTb MPOU3BO/IHYIO (PYHKLMH;

- OIHKChIBaTh CBOMCTBA QYHKLMU C TIOMOILIIbIO
TIPOU3BO/HON;

- cTpouTh rpaduk (PyHKLMH, UCTIONb3YS ee CBOMCTBA;
- HAXO/IUTh ONpe/ie/IeHHbIN UHTerpas;

- COCTaBUTb OMpe/ie/IeHHbIM HHTerpas 1o yC/I0BUIO
TIPUKJ/IaZIHOW 3a/1auu;

- IPUMEHSITh OTpe/ie/IeHHbI UHTerpas rpu
oripeJie/IeHUH ypaBHeHUs MyTH, MJI0La 1

urypsr;

- peluaTh Aud@epeHIManbHbIEe YPaBHEHUS IEPBOTO U
BTOPOT'O TIOPSI/IKOB;

- HaXO/JUTb YaCTHbIe pellleHUs AU depeHLIanbHBIX
ypaBHeHUM TNPH 3a/IlaHHBIX HayaIbHbIX yCJIOBUSX;

- coCTaB/ATh AuddepeHLIMaTbHOe ypaBHEHKE T10
YCJIOBHIO 3a/aul;

- pack/aZibIBaTh (DYHKLMU B UUC/IOBbIE PS/IbI;

- HAXO/IUTh UaCTUYHbIE CYMMBI Psifia;

- ompejiesiATh CXOAUMOCTb psifia M0 N3y4YeHHbIM
TIpH3HAKaM.

3Haer:

- OCHOBHBbIe (popMyJibl AudepeHLIpOBaHUS;

- (hopMyJ1y [/I1 HaxOXK/leHUsl OMpeie/IeHHOT 0
WHTerparna;

- OCHOBHbIE (POPMYJIBI U CTIOCOOBI MHTETPUPOBAHMS;

- MeTo/ibl peltieHus A depeHLMabHBIX YpaBHEHU;
- IPU3HAKU CXOZAUMOCTH PsAJa;

-TpaBU/ia MPUMEHEeHUs UNC/IOBBIX PsiZIOB MPH pellieHuH
3ajau.

Temn! 3.1;

3.2;3.3;3.4

35

35%

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

YMeTh:
Y1

Ymeert:
- HaxO/JWTb UMCJIO NepeCcTaHOBOK, COUeTaHUN U

Tema 4.1

16

16%

[13 4.8; I13 4.9




3HaThb: pasMelljeHu;
31 - pa3nMyaTh CoOeJjJMHeHUe 10 TeKCTY 3a/auy;
OK 1-9. - HaXOJWTh BEPOSITHOCTb COOBITHS, UCTIONB3YS
IIK 2.2. KJIaCCMYeCKOoe orpe/ie/ieHrie BePOSITHOCTH;
IIK 2.3. - MPUMEHSITh TEOPEMBI O CyMMe U MPOX3BeIeHUU
IIK 3.1. COOBITHI;
IIK 3.2. - WCII0Mb30BaTh (popMyny bepHyiv 1ipu pelieHUN
TIPUK/IaJHBIX 3a7iau.
3Haer:
- (hopMyJIBI /151 HAXOXK/IEHUST UMC/ia TlepecTaHOBOK,
pasMellleHHi ¥ COueTaHUl;
- oTIpe/iesieHre BEPOSITHOCTH COOBITHS;
- TEOpPeMbI O CyMMe U TIPOU3Be/IeHUH COOBITH;
- MeTO/ibl pUMeHeHus1 popmysbl bepHyum ans
pellleHUs] CTaTUCTUUeCKUX 3a/iau.
Ymertn: Ymeer:
y2 - HAXOUTh 3HaUeHUe OIpe/ie/IeHHOr0 MHTerpasna
3HaTh: MeTO/laMH NPSIMOYTOJIbHMKOB Y TpareLuy;
32 - pa3/IMyaTh M0 PUCYHKY CIIOCOOBI YUCTIEHHOTO
OK 1-9. VIHTeIPUPOBaHNsI;
IIK 2.2. - HAXOJWTh MPUOIVKeHHOe 3HaueHne (DYHKLUH
IIK 2.3. MeTO/|JaMH YMC/IeHHOT 0 AU(epeHLPOBaHuS;
IIK 3.1. - HAXO/IUTh 3HaYeHUe NPOX3BOJHOM B TOUKE,
IIK 3.2. TipuMeHsis MeTo/, Jiepa; Tema 5.1;5.2;5.3

- peliath MeTOZOM Diiniepa 0OBIKHOBEHHbIE
IvbdepeHMa/IbHbIE yPaBHEHUS;

- IPUMEHSATh MeTo/, Dil/iepa Npy pelleHun
TIPUKJIa/IHBIX 3a/1ay.

3Haer:

- TIpaBuUJia HaxOXX/leH!sl OTpe/ie/IeHHOr0 UHTerpasa
MeTOZ,aM{ YHCIeHHOT0 UHTerpUpOBaHus;

- (popMyibl MeTOza Diiiepa AJ1si HaX0XKAeHUst
TpUO/IKEHHBIX 3HaUeHUH (QYHKL[UM MeTO/laMU
yKc/ieHHOro JuddepeHLIMPOBaHUS;

23

23%

[13 4.10; I134.11
[13 4.12




- MeToJ, Jiisiepa peleHus AuddepeHIaTbHbIX
YpaBHEHUH.




3. Teoperuueckue 3asanusn (T3)

4.1 PacueTHoe 3ajaHue

4.1.1. TekcT 3ajaHus

Bapuanr 1
1. MWcnonw3ys anrebpanueckyio ¢GopMy KOMIIJIEKCHOTO YKC/IA, BBIMOJHUTh
JIeUCTBUS:
21 P 1 T . . T
6 (cos— +1 5111—) + 2 (cns— +1 sm—)
a) 3 3 3 3 ;
2(cos30° +isin307) - 3(cos90° +isin907?)
b)
2. Ucnonb3ysi TpUrOHOMeTPUUeCcKyto (PopMy KOMILJIEKCHOTO UMCJia, BbITIOJIHUTD
JIeMCTBUS Y 3anMcaTh pe3y/bTaT B MOKa3aTeJbHOU (hopMe:

2 (cns (—i) + 1 sin (— i)) - (—3 + Ex@);

b) 6[(:05 160° + i sin 160°):4/3(cos40° + i sin 402), o) (2+ 25]5.

Bapuanr 2
1. Ucionb3yst anrebpanueckyro (opmMy KOMILJIEKCHOTO YHWC/A, BbITIOJHUTh
JIeUCTBUS:

3 . . 3T T . . T
2 (CGS— +1 SIII—) + (CGS— + 1 51n —)
a 4 4 4 4 ;

4(cos60° +isin60°) - 2(cos0° +isin07?)
b)
2. Ucnonb3ysi TPUrOHOMETPUYecKyto (POpMy KOMILJIEKCHOTO UMCJia, BBITIOJIHUTh
JeNCTBYS U 3aMMcaTh pe3y/bTaT B TTOKa3aTe/bHOM dhopMe:

2 (cns (23—1) + isin (23—1)) é(cns i—n—i— sini—n);
by (6—61):V3(cos40° +isin40%), ) (cos 15° +isin15°)°

Bapuanrt 3
1. Ucronb3yss anrebpanueckyio (GopMy KOMILJIEKCHOTO YHC/A, BBITOJHUTh
JIeUCTBUS:
(CDSE +1 sinz) +3 (cc-sz—H +1 sinz—n)
a) 3 3 3 3 ;
4(cos45° +isin45%)- 3(cos180° +isin 1807)
b)
2. Vcnonb3ysi TPUTOHOMETPHUUYECKYH0 (POpPMY KOMILJIEKCHOTO UMCJIa, BBITIOJHUTH
JIeliCTBUS Y 3anMcaTh pe3y/bTaT B MOKa3aTeJbHOU (hopMme:
2) V3(cos92° + i sin 92°) - v/6(cos 88° + sin 88°).



b) 4@((:&51—; + isin E) :(V3- f?). C)@(ms 10° +isin 10°)°

BapuanT 4

1. Ucnonb3yst anrebpanueckyro (GopmMy KOMILJIEKCHOTO YHWC/A, BBITIOJHUTh

JIeCTBUS:

5m . . 9T T . . T
"-1' (CDS— +1 Slﬂ—) + (CDS— =+ L 5In —)
a & 6 6 6 ;

2(cos30°+isin30°)- 3(cosm +isinm)

b)

2. Vcrnonb3ysi TPUrOHOMETPUUECKY0 (POPMY KOMIJIEKCHOTO UYMCJIA, BBITIOJHUTH
JIeMICTBYSL Y 3alucaTh pe3y/bTaT B [I0Ka3aTe/lbHOM (hopMe:

a) (4+ 4i)-3(cos75° + sin 752).

4 (cns lid +1 sina—n) :E (cns (— 1) + isin (— 1))
b) 12 12 2 12 172 .

i ta] L aon10
0 [ﬁ(CGSS? +isin57%) .

4.1.2. Bpems Ha Bbino/iHeHue: 60 MUH.

4.1.3. [TepeyeHb 00HEKTOB KOHTPOJISI U OLIeHKH

b

HauMeHoBaHHe 00HbeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKAa3aTe/In
OLleHKH pe3y/ibTaTa

Kpurepuii oLjeHKH

Y 1 BoeimonHATh AercTBUS Haj
KOMIIJIEKCHBIMH YMC/IaMU B
anrebpanueckoi v
TPUTOHOMETPUUECKOM

dhopwme;

Y 3 Ilpexcrasiiate

KOMILJIEKCHOE
YKMCJIO B MOKa3aTe/TbHOU

(opwme;

- [lepeBog u3
anrebpanyeckoii Gopmbl B
TPUTOHOMETPUYECKYIO,
TIoKa3aTebHYI0 U 00paTHO

- [IefCTBUS C KOMITJIEKCHBIMH
yKMC/IaMU B ajirebpanueckoi
dbopme

- JeicTBUSI C KOMILJIEKCHBIMU
yKc/iaMu B
TPUTOHOMETPUUeCKoi hopme

5 «OTJIMYHO»
-BBITIOJTHEHO BCE;

4 «XOpOoLLIO»
-BBIIIOJIHEHO 4 U3 5;
3 «y[0BJI» -
BBLIIOJIHEHO 3 U3 5;
2 «He y[I0B/I»
-BBITIOJTHEHO MEHee
3

3 1 OCHOBHBIE TIOHATHUS U
MeTO/Ibl TMHEMHOU a/ireOphI

- [lepeunciienve
10CJ1eJ0BaTe/IbHOCTH
J\leViICTBUN TP MepeBo/ie
KOMILJIEKCHBIX UKCes U3
0ZHOM ()OPMBI B JIPYTYIO U
TIPY BBITIO/THEHUH [IEUCTBUM C
KOMILJIEKCHBIMU YMCJIAMU

4.2 PacueTHoe 3ajJaHUE




4.2.1. TekcT 3apaHus

Bapwuanr 1
1. Ilo jaHHBIM ypaBHEHUsIM HalvcaTb COOTBETCTBYIOLIUE KOMIUIEKCHbIe UKCJ/ia B
TPUTOHOMETPUUECKOW, TIOKa3aTeJibHOW W anrebpanueckoi ¢opmax u

MOCTPOMTE COOTBETCTBYIOIIME BeKTOPbI(MpuHEMMaetcs @ = 514 PaA/cuiu

W= ISDDUPpa,q{c):

u= 2sin(wt+ —
a) ( 6);

b) U= 127 sin(wt + 120“].

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

— 3 u]
cootBeTcTBeHHO Hanpsvkenus U1 = 220 sin(wt +60°) u

— 1 — o
u, = 127sin(wt - 90°) coeJvHeHbl  MocC/enoBaTe/sbHO.  OrnipesenuTb

[=0,54

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

Oy/leT CyMMapHBIM.

Bapuanr 2

1. Tlo paHHBIM ypaBHeHHUsIM HalMCaThb COOTBETCTBYHOIIME KOMILJIEKCHbIEe UMC/ia B
TPUTOHOMETPUUECKOM, TIOKa3aTeJbHOW U anreOpavueckoid dopmax u
MOCTPOUTh COOTBETCTBYHIOLLIHE BEKTOPBI (npuHHMMaeTcs

w =314 pag/cHunu w = 18{]{]{]1"1)3,:[}-:):
a) U= 2,5sin(wt+ 1,5m).
b) U= 4 sin(wt + 20°)

2. IBa reHepaTOpa, KOTOpble mAatOT (MIpM  CTAaHZAPTHOM  COCTOSIHUM)

_— 4 4}
cooTreTcTRenHO Hanpskerus U1 = 220 sin(wt +30°) u

u, = 127sin(wt — 270°) coe/lMHEeHbI  TOC/eioBaTeNbHO.  OmpeenuTh

[=0,6A

COIIpOTHUBJIEHHWE Hd 3a>)KMMdX L€Id, eC/Ih Ch/lda TOKd , 1 HaIIpA>XKeHHe

OyJeT cyMMapHBIM.

BapuanT 3

1. Tlo maHHBIM ypaBHEHHUsIM HaNMCaTb COOTBETCTBYIOIIME KOMIIJIEKCHbIE UMC/Ia B
TPUTOHOMETPUUECKOM, TIOKa3aTe/JbHOH U anreOpanueckoid ¢dopmax u
MIOCTPOUTH COOTBETCTBYIOLLIE BEKTOPHI (IPUHUMAETCS
w =314 pan/c unu w = ISODDrpa,ch):

u = 0,8sin(wt + E].

a)



b) U= 12 sin(wt + 9{]"’].

2. 1Ba reHeparopa,

COOTBETCTBEHHO HaIlPSDKeHUS
u, = 127sin(wt+ 90°)

KOTOpbIe  JaloT (IIpH  CTaHAApPTHOM
u, = 220sin(wt — 60°) u

COIIpOTHBJ/IEHKE Hd 3dKMMdX LeIH, eC/IM Ch/ld TOKd

Oy/leT CyMMapHBIM.
Bapwuanr 4

CoeJMHEHbI IMocjie10BaTe/IbHO.

COCTOSIHUN)

Onpenenvitb

{]’SA, M HallpsoKeHue

1. Tlo maHHBIM ypaBHEHHMSIM HalMCaTb COOTBETCTBYIOLME KOMIIJIEKCHbIE YUC/IA B
NoKa3aTenbHONW U anrebpanyeckodt Qopmax u

TPUTOHOMETPUUECKOH,
MOCTPOUThH COOTBETCTBYIOLLIME BEKTOPHI ( IPUHUMAETCS

w =314 pag/cunu w = 18{]{]{]rpa,afc):

a)

u= 4sin[mt+g].

b) U= 2sin(wt +180%)

2. IBa reHeparopa,

COOTBETCTBEHHO HarpsvkKeHus 11
u, = 127sin(wt — 60°)

KOTOpble  fAalT (P CTaHJAPTHOM
= 220sin(wt +90°) wu

COIIpOTHUBJIEHHWE Hd 3a>KMMdX L€Id, eC/Ih Ch/lda TOKd

OyJeT cyMMapHBIM.

4.2.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.2.3. TIlepeyeHb 00HEKTOB KOHTPOJISI U OI[€HKHU

CoeIMHEeHbI Imocyie0BaTe/IbHO.

COCTOSIHUM)

Onpegenutb

U’SA, M Hallpso>KeHune

HaunmMeHoBaHMe 00H€KTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MTOKa3aTe/
OIIEHKH pe3y/jibTdTd

KpuTepuu oneHKu

Y2 IlpumeHATH MeTObI
MUHENWHOW  anrebpel A
pelleHus

ripodeCcCHOHAJIbHBIX 3a/1ay;

- Haxoauts cymmapHoe
HarpspKeHUe C MOMOLLBbIO
KOMIUIEKCHBIX YUCET

- OnpepenieHye aprymeHra
KOMIJIEKCHOT'O UMCJia

- N300pakeHue umcia B
KOOPAWHATHOM TIJIOCKOCTH

5 «OT/IMYHO»
-BBITIOJIHEHO BCE;

4 «X0poLo»
-BBITIOJTHEHO
3agaHue Ne2;

3 «y[0BJ» -
BBLITIOJTHEHO 3aJaHUe
Nol;

2 «He y[0B/I»
-BBINIOJTHEHO MEHee
1 3ajaHud

3 2 Criocobbl peltieHUst
TIPUK/IaHbIX 33/1a4 METOZIOM

- Ilepeuniciienue
110C/1eJ0BaTeIbHOCTH




JIeiCTBUH TIpU TlepeBo/ie
BeJIMUMH, 3aaHHBIX
ypaBHEHUEM TrapMOHUYECKHUX
KosiebaHU B KOMIJIEKCHBIE
yucia

- [lepeunciienve
roceA0BaTeIbHOCTH
[leViCTBUN TIPU

BBITIOJIHEHWH [IECTBUM C
KOMIJIEKCHBIMU UHCJIaMU

KOMIUVIEKCHBIX UHCeJl.

4.3 PacueTHoe 3ajaHue

4.3.1. TekcT 3aaHus

Bapuanr 1

1. JIaHbI MHOXKECTBa A={ab,cd fiuB=1bcd ek}

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

2 Haiiru € Y D, € ND,C\D,D\C eciu C = (—=;5), D =[-2;7]

3. B rpade, n3obpaxeHHOM Ha pUCYHKe, yKa3aTb MPUMephl 3aMKHYTOT'0 MapIpyTa,

eCJIM HavaslbHbIWA ITyHKT Vi

Ve e V;

Vz €; V3 . €3 V4

€4

61 e5

Vi €10 Vs

€9

\E

4. KonnuectBo pebep rpacda, MHI[UAEHTHBIX BepiliiHe B, paBHO...

O C




BapuanT 2

1. TaHbI MHO>KECTBA A=1{-2,4,567uB=1{-1,0,4,6,8} yayy

AUB,AnB,A\B,B\A.
2. Hatitu CuD,CnD,C\D,D\C eciu C=[-5;2], D = [—2;—|—:rc]'

3. B rpade, n3obpaxeHHOM Ha pHUCYHKe, yKa3aTb IIPUMepbl 3aMKHYTOT'0 MapIIpyTa,

€C/IM Haya/IbHbIU MYHKT VT.
Ve €7 v
V. e . J
° z . 2 Vi o3 \Z

€4

el es

€6
[ ] [ ]
A
Vi €10 V\ / 8
€9
€s
°

Vo

4. KomnuuecTBo pebep rpada, UHLU/ EHTHBIX BepLUKHe A, paBHo...

.‘;.
Bapuant 3 v.'
1. JlaHbl MHOXKECTBA A=1al A. la, ¢, /K3 Haiiru

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

2 Hapig € Y D, € N D,C\D,D\C eciu C = (—==;7), D =[-2;6]

3. B rpade, n3obpaxeHHOM Ha pHUCYHKe, yKa3aTb IIPUMephbl 3aMKHYTOT'O MapIIpyTa,

eC/Ii HaualbHbIA MTyHKT VE.
Ve € v
| 1 e ) J
R 2 ol Vs o3 V.,

e
€6

Vs
Vi 1o Vs

€s



\E

4. KommuectBo pebep rpada, MHIMIeHTHBIX BepIiiHe A, PaBHO...

Bapwuanr 4

1. [JaHbl MHOXeCTBa

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

2. Hantu

A

A=1{-1,0,3,57uB={-2,-1,1,3,8} qaiiru

CuUD,CND,C\D,D\C ecru C =[-3;5], D = (—;4)

3. B rpade, n3obpaxeHHOM Ha pHUCYHKe, yKa3aTb IIPUMepbl 3aMKHYTOT'O MapIIpyTa,

eC/IM HavaslbHbIA MyHKT
Vs €y v;
|7 e
2 2
o o Vs 63

e

Vg .

\Z

€9

€s

\E

4. KonmuuectBo pebep rpada, MHIWEHTHBIX BepIiMHe A, PaBHO...

4.3.2. Bpems Ha BbIno/iHeHue: 60 MuH.

4.3.3. ITepeueHb 00HEKTOB KOHTPOJIA M OL[€HKH

HauMeHoBaHHe 00HeKTOB
KOHTPOJIAA M OIIeHKH

OcHoOBHBIE TOKAa3aTe/Iu
OLIeHKHM pe3y/ibTaTa

Kputepuii oLjeHKH




Y1 BeimonHATe onepauuu
Ha[J

MHO>KeCTBaMH, TIPUMEHSTh
TEeOPUIO

MHO>KeCTB MPU pelleHuU
MPUK/IaJHbIX 3a/a4
Y2 Peruats 3agauy,
TPUBOJSILLKE K
TOHATUIO Tpada, MPUMEHSTh
TeopHI0 rpagoB NpH
peleHun
TIPUKJIQ/IHBIX 3ajlau

- Haxoputb 06beuHeHue,
repeceueHue ¥ pa3HOCTb
MHO>KeCTB

- OrnpefiesiATe KOJIMUECTBO
BepLIMH rpaga

- [IpumeHsTh Teoputo rpados
TIPY pellleHUY NPUKJIaJHbIX
3aza4

5 «OT/IMYHO»
-BBITIOJIHEHO BCE;

4 «X0po1o»
-BBIIIOJIHEHO 3
3aJ]aHMS;

3 «y[0BJ» -
BBIIIOJIHEHO 2
3a/IaHUs;

2 «He y[0B/I»
-BbITIOJIHEHO MeHee

2 3a/laHul

31 OcHOBHBIE TTIOHATHS U
METO/bI
JWCKPeTHOU MaTeMaTHUKH

- [lepeuniciienuve
1oC/e0BaTeIbHOCTH
JIeCTBUM TIPH BBITTOJIHEHUH
ornepaLyy HaJ, MHOYKeCTBaMH
- OnipesiesieHWe 1 CBOMCTBaA

rpados

4.4 PacueTHoe€ 3ajjaHHe

4.4.1. TekcT 3aaHusd

Bapuanr 1

1. WccnenoBath (YHKLMIO C TIOMOIbIHO TIPOU3BOJHOM W TIOCTPOUTH eé

rpaduk
2x
}.F =

1+x2

BapuanT 2

1. WccnemoBaTh (YHKIMIO C TIOMOIbIO TMPOM3BOJHOM U TOCTPOUTH eé

rpaduk
2x+1
}.F =

x+3

Bapuant 3

1. WccnenoBath (YHKIUIO C TTIOMOILI[LIO IPOU3BOJAHOU U MOCTPOUTH eé rpaduk

y=x—3x+6

BapuanT 4

1. WccnenoBath (YHKLWIO C TOMOLLBIO POU3BOAHOU U MOCTPOUTH eé rpaduk

y=x*—8x*-9




4.4.2. Bpems Ha BbIIIO/IHeHUe: 45 MVH.

4.4.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIeHKH

HauMeHoBaHHe 00HeKTOB
KOHTPOJIAA M OIIeHKH

OcHoOBHBIE TOKAa3aTe/In
OLIeHKHM pe3y/ibTaTa

Kputepuii oLjeHKH"

Y1 UccnenoBath GyHKLNA C
TTOMOLLBIO IPOM3BOJHOM

- YMeHHe HaXOAUTh
TPOU3BO/IHYIO (DYHKIUH

- OnuceIBaTh CBOMCTBA
(yHKLIWU C TIOMOILIBIO
MPOU3BO/IHOU

- CTpouTth rpaduk (QyHKLIH,
WCTI0/1b3Ysl HalileHHbIe
CBOMCTBA

5 «OTIUYHO»
-BBITIOJTHEHO BCE;
4 «XOpOoI1LIO»
-BBIINIOJHEHO 2
3a/laHuns

3 «y[0BJ» -
BBINOJIHEHO 1
3aJjaHue

2 «He yI0B/I»
-BBITIOJTHEHO MeHee
1 3amaHus

3 1 OcHOBHBIE TTOHATUA U
METO/Ibl
MaTeMaTUUYeCKOro aHa/M3a

- [lepeunciienue
roc/ieZloBaTeIbHOCTH
JleHiCTBUM TIPU

MOCTpoeHUH rpaduka
(dbyHKIMH

- 3HaHUe OCHOBHBIX (POPMYJT
nddepeHIMPOBaHUS

- 3HaHUe CBOWCTB (hYHKIMU

4.5 PacueTHoe 3ajaHUE

4.5.1. TekcT 3aaHHUs

Bapwuanr 1 Bapuant 2
Bberuncinrs T/I0La/Ib ¢urypsl, | 1. Beruncoinrtb /101 aIb ¢burypsl,
OrpaHUYeHHOU C/1eyoLUMA OrpaHUYeHHOMN C/1eIyOLUMA
o V= 241 , 2
MMHUSMU:  T1apabosioit , =
JIMHUSIMU: BETBBIO TUIEPOOJIBI x
TIPSIMBIMU x=—1Lx=2 4 omwo N —
MIPAMBIMU oo U  OChblO
abcIucc.
Bbruviciuth 00beM  Tesla, KOTOpOe abeupcc.

[10JIy9aeTCst TIPY BPAIL{eHHH BOKPYT OCH | 2. BBIYMC/IHUTE obbeM Tena, KOTOpoe

Ox KPUBOJIMHEUHOU

OrpaHWYEeHHON TUIepO0JIoi

MpsMBIMH~ * — 3x=12

n  O0CbHO

0CBhIO abcLuccC.

TpareLyy, TMIO/Ty4aeTcs TIPY BpalljeHHH BOKPYT OCH
L4 Ox Tparenuy,  0Opa30BaHHOU

x ] = = =
’ MpAMbIMU 05 x=3,x=12




abcrmcc. 3. CKOpOCTb TOUKH MEHSIeTCS M0 3aKOHY

CKOpOCTb TOUKU MeHSIeTCsI 110 3aKOHY T |
v=1y5t+4 M/C Haitrn MyThb S

— (22 _ _ . )
v = (3t th'”!‘:. Hantu nyTs S, o
KOTODBIX TpeozioJiesia TOUKa 3a MepBble
KOTOPBIM IIPEOA0JIEId TOUKA 3a BPEMHA 9 cekyH/ oc/ie Hayasia JBUKEeHUS.
t=4¢  ppomemmee c Hauaia
JBIDKEHUSI.
Bapuant 3 Bapuanr 4
1. Beruucautb II0Ia b ¢urypsl, | 1. Beruncoinrtb 101 Ab ¢burypsl,
OrpaHUYeHHOU C/1e[yIUMU OrpaHUYeHHOMN C/1eAyIUMU
2 2
(v JF = v JF = —_
mamsvi:  mapabomoii Y =* T2 | jummamu: mapabomoi Y =X T 1
MpsAMBIMH ~ * 0x=3 4 ocmio MpsAMBIMU~ © Lx=4 4 oo
abcIucc. abcIucc.

2. Bbrunciuth 00BbeM Tesa, monayueHHoe | 2. Borumiciiute 00BeM  Tesa, KOTOpoe
OT BpaujeHus BOKpyr ocu Ox TIOJTy4YaeTCs TIPU BpallleHUH BOKPYT OCH
Tparelyyd, 00pa30BaHHOW TIPSIMbIMHU Ox KPUBOJIMHEMHOMN TpareLjuy,

2
X
1= 3x x=3,x=12 . . y=—
¥ ] ’ H  OCbIO OrpaHUYeHHOW  KPUBOU 4,
abcIucc. 1 5
x=1,x=
3. CKOpOCTb TOUKM MeHSeTCs 10 3aKOHY TIPSAMBIMU ’ U  OCbIO

S abcrucc.

_ 3
v =2 +40M/C yajiry nyTb *~,
3. CKOpOCTb TOUKU MEHSETCS I10 3aKOHY

KOTOPBIM Tpeo/iosiesia TOUKa 3a Bpemst

2
_3 v=(6t"—40M/c  papiry nyTh 5
=3¢ ppowegmee ¢ Hauaa .
KOTOPBII Mpeo/osiesia TOUKa 3a Bpems
IBYDKEHMUSI.
t= 4‘3, mpoleAiiiee € Hayvaja
[IBYDKEHUSL.

4.5.2. Bpems Ha BBINIO/IHEHHe: 45 MUH.
4.5.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OL€HKHU

HaumMeHoBaHuUe 00BeKTOB OcHoBHBIe NT0Ka3aTe/au KpuTepuiu onieHKu
KOHTPOJIS U OLleHKH OLIeHKHM pe3y/ibTaTa
Y2 [IpumensaTs S5 «OT/IUYHO»

- YMeHue HaXOUTh

TIPUJIOKEHUEe . -BBITIOJTHEHO BCE;
orpe/ie/IeHHbIW UHTerpasl
onpeze/eHHOr0 UHTerpasa 4 «XOpOoLIO»
- YMeHue COCTaBUTh
NPy pelleHUM TIPUKIaJAHBIX . -BBITIOJTHEHO 2
orpe/ie/IeHHbIM UHTEerpasl 1o
EEVIE L 3aJ]aHUs

CJIOBUIO TIPUKJ/IATHOM 3a/1aum
y P a A 3 «y[0BJ» -

BBITIOJTHEHO 1




3ajiaHue
2 «He yI0B/I»

-BBITIO/JTHEHO MeHee
1 3aanus

3 1 OCHOBHBIE IOHATHUSA U [leViCTBUN TIPU

MEeTO/Ibl

MATEMATHUYECKOI'O dHd/IM3a | UHTEIrpajiad

- [lepeunciienve
10CJ1e0BATe/IbHOCTU

HaX0XXOEeHWHU OIpee/IeHHOro

- 3HaHKe OCHOBHBIX (POPMYI
Y crioc0O0B MHTErpUPOBaHUS

4.6 PacueTHoe 3ajaHue

4.6.1. TekcT 3apaHus

Bapwuanr 1

1.

[Toe3n mBuxeTcs co cKOpocTbro 90 Km/u. OmpegennTb CKOPOCTH Moe3za
yepe3 2 MUHYTHI TIOC/Ie BBIK/IFOUEHUs ABuraresisi, ecyiv 3a 40 ceKyHz OHa
yMeHbIIUTCA 10 40 KM/4.

CKOpOCTh pacraza pajusi B MOMEHT BpeMeHU t MPOMOpLMOHAa/]bHA €ro
KosmuyectBy m(t). [lycTb B Haua/bHbIM MOMEHT BpeMEHM Macca pajusi

mo =200T. cyomko pazusi octa”etcs uepe3 300 JieT, ec/ii U3BECTHO,

yto nepuos T mnonypacnaga pagusi (MMPOMEXYTOK BpEMEHH, uepe3
KOTODBIM MepBOHaya/bHasi Macca yMeHbllaeTcsi B 2 pa3a) paBeH 1550
roJlam.

CkopocTb obecileHHMBaHHsI 000OPY/JOBaHWS BC/IE[CTBHE €ro H3HOCa B
JaHHbIi MOMEHT BpeMeHHU [MpOMNOpILMOHa/bHa €ero (PaKTAYeCKOU
cTouMocTd. HauanbHass cTtouMocTb obopygoBanusi paBHa 1000 py6Jeid.
KakoBa OygeT ero croumocth uepe3 10 seT, ecnu yepe3 OAWH TOJ, OHa
cocrassisizia 900 pyOsteii?

yvdy = xdx

Pemuthb YPpaBHEHUE n HalTH HdaCTHOe pemeHue,

Y7IOB/IETBOPSIFOIIiee YCIOBUIO ¥ — 4 npu x = —2,

. Halitu o0iijee peliieHre JTUHEMHOTO OJHOPOAHOTO AuddepeHIaTbHOTO

ypaBHEHHsI BTOPOTO TOpPsiZika C TIOCTOSTHHBIMU KO3 HLieHTaMu:
a) y+ 3}1* — 4_}1 = (.
b

by ¥~ 2y +2y =0

Bapwuasnr 2



[Toe3n aBuxxeTcs co CKOpocThro 80 KM/u. Omipeie/iIMTh CKOPOCTh M0e3/a uepes
3 MUHYTHI [I0C/e BBIKIOUeHUs Jsuratens, ecad 3a 30 cekyH[ OHa
yMeHbIIUTC A0 50 KMm/4.

CkopocTb pacriafja pagusi B MOMEHT BpeMeHH ( MpPOINOpLMOHalIbHA €ro
KosmuectBy m(t). [lycTb B HauajbHbII MOMEHT BPEMEHHW Macca paus

mp =100T. cxomko pagus octaHetcsa uepe3 200 sietT, ec/i U3BECTHO, UTO

nepuos, T mnonypacrnaga pagusi (ITPOMEXYTOK BpeMeHH, uepe3  KOTOpbIii
repBOHAaua/bHasi Macca yMeHblilaeTcs B 2 pa3a) paBeH 1550 rogam.

CkopocThb 0beclieHMBaHusl 000PY/0BaHUsI BC/IeJCTBHE €T0 M3HOCa B JJaHHBIN
MOMEHT BpeMEeHU TIPOMOpLMOHa/bHA €ero (paKTUUeCKOM CTOMMOCTH.
HauasnpHasi crouMmocTh 060opyzaoBanus paBHa 2000 pybiieit. KakoBa Oyzet ero
CTOUMOCTD uepe3 50 jieT, ec/iu uepe3 OAWH ro/| oHa coctasyisiia 1900 py6eit?

xdy = ydx

Pemmute  ypaBHeHHe M  HaWTU  yYaCTHOe  peLIeHue,

yIOBJIETBOPSIIOIIIEE YCIOBUIO y=6npu x = 2.

Haiit 0Olijee pelieHWe JMHEMHOTO OJHOPOAHOTO v depeHIaTbHOTO
ypaBHEeHUsI BTOPOT'0 TIOpsi/ika C MOCTOSTHHLIMU KO3 dHUIIeHTaMU:
a) V'~ Oy + 14y = D;

by ¥ — 14y +49y =0,

Bapwuanr 3

1.

[Toe3n ABWXeTCst CO CKOPOCThIO 70 KM/u. Omipeie/InTh CKOPOCTh M0e3/ia uepe3
2 MHUHYTBI TIOC/€e BBIKJIKOUEHUs JBuraress, ecad 3a 50 CeKyHJ OHa
YMeHbLIUTCA 10 20 KM/4.

CKopoCThb pacrajia pajusi B MOMEHT BpeMeHW t MpOMNOpLMOHaIbHA €ro
KosuectBy m(t). [lycTb B HauajbHbII MOMEHT BpeMeHM Macca pafusi

Mo =300T. cyomko paaus ocraHetcs yepe3 400 jieT, ec/i U3BeCTHO, YTO

nepuog, T mnosypacrnaza pazgus (TIPOMEXYTOK BpeMeHH, 4epe3 KOTODPbIU
repBOHayva/bHas Macca yMeHblaeTcsl B 2 pa3a) paBeH 1550 rogam.

CkopocTb obeciieHMBaHUs 000pY/I0OBaHUS BCJ/Ie[CTBHE €r0 W3HOCA B JIaHHBIN
MOMEHT BpEMEHM TIpPOMOpLMOHA/TbHA €ero (pakKTUUeCKOM CTOMMOCTH.
HauanbHasi ctoumocTb o6opyzoBaHusi paBHa 2000 pyb6iieii. KakoBa Oyzet ero
CcTOUMOCTh uepe3 10 sieT, eciu uepe3 o/IH roji OHa cocTtasyisisia 1800 py6eit?

xydy = (1 + y?)dx

Pemuth YpaBHEHHE M HaWTU yYacTHOe pemexnue,

y7I0B/IeTBOpSIFOIIlee YCI0BUI0 ¥ — 1mopu x = 2.

Halitu oO0lijee pellleHde JUHEHHOTO OJHOPOAHOTO AuddepeHIaIbHOr0
ypaBHEeHUs1 BTOPOT'0 TOpsi/ika C MOCTOSTHHBIMU KO3(dHULIMeHTaMu:
a) V" + 6y + 8y = D;



by ¥+ 2y +5y=0

Bapwuanr 4

1.

IToesn mBwxercss co ckopocTero 100 km/u. OmnpefenuTs CKOPOCTb Ioe3fa
yepe3 3 MUHYTHI [I0C/Ie BbIK/IIHOUeHUs [BuUraress, ecid 3a 40 cekyH[ OHa
YMeHbIIUTCA 10 60 Km/u.

CkopocTh pacriafja paguss B MOMEHT BpeMeHH ( MpPOIOpLMOHabHA €ro
kKomruectBy m(t). IlycTb B Hava/nbHbII MOMEHT BpeMeHHW Macca pajusi

mp =100T. cxomko pagus ocraHetcs yepe3 200 jieT, ec/ii U3BEeCTHO, UTO

nepuog, T mnosypacrnaza paavs (TIPOMEXYTOK BpPEMEHH, 4Yepe3 KOTOpPbIU
repBOHayva/ibHas Macca yMeHbluaeTcs B 2 pa3a) paBeH 1550 rogam.

CkopocThb 0beclieHMBaHusl 000PY/ZI0BaHUsI BC/IeJCTBHE €r0 M3HOCa B JJaHHBIN
MOMEHT BpEMEHU TIPOMOpLMOHA/TbHA €ero (paKTUUeCKOW CTOMMOCTH.
HauanbHasi ctoumocTb obopyzmoBanus paBHa 10000 py6seii. KakoBa Oymer
ero CTouMocCTb 4yepe3 10 JeT, eciv yepe3 OOUH rof OHa cocrtasssyia 9000
py6neit?

cos*xdy —ydx =0

Pemnthb YpaBHEHHE M HAWUTU YacTHOe penieHue,

T
y=-—1npu x =—.
YV/I0BJIETBOPSIOLL|ee YC/IOBUIO 3

Haiit 0Olijee pellleHWe JHUHEMHOTO OJHOPOAHOTO v depeHIaTbHOTO
ypaBHEHUSI BTOPOT'O TIOPsi/iKa C MOCTOSTHHLIMM KO3 dHUIIIeHTaMU:
a) V't 6y + 14y =0

b

by ¥+ 4y +8y =0,

4.6.2. Bpems Ha Bbino/iHeHue: 90 MuH.

4.6.3. ITepeueHb 00HEKTOB KOHTPOJIA M OI[€HKH

HanMeHoBaHHe 00HEKTOB OcHoBHBIE MOKa3aTe/ 1 Kpurepuii oLjeHKH
KOHTPOJISl U OLIeHKH OIleHKM pe3y/ibTaTa




TOo4HOCTHIO 710 0,01

x—arctgx

Y1 Pemats - YMeHue COCTaB/IATh S5 «OT/IMYHO»
nvddepeHiaibHbIe nviddepeHLranibHOE -BBITIOJIHEHO BCE;
ypaBHEHUSI TIEPBOTO U ypaBHEHME 10 yCJIOBUIO 4 «XOpOoILO»
BTOPOT'O 3a/jauy; -BBIIOJIHEHO 4
IopsiiKa. - Perenue 3aflaHusd 3 «yJOBJI»
Y2 [IpuMeHSITh mrddepeHLIMATBHBIX - BBIIOJIHEHO 2
middepeHIaTbHBIE ypaBHeHUi1 IepBoro u 3a/laHus
ypaBHEHUsI TIPU pellieHun BTOPOT'O MOPSIIKOB,; 2 «He yJJ0BI»
rpodecCUOHa/bHBIX 3a/lau | - HaXouTh YacTHbIe -BBITIOJTHEHO MeHee
pelLueHust 2 3a[jaHUN
I depeHLIMaTbHBIX
ypaBHEHUM MPU 3aJjaHHbIX
HayaJlbHbIX YCJIOBUSIX
- [lepeunciienuve
10c/ie/JoBaTeTIbHOCTU
JIeUCTBUM TIpH
3 1 OCHOBHBIE TIOHATHS U PELICHIH
mrddepeHIMaTbHBIX
MeTO/Ibl o
MaTeMaTHYeCcKoro aHammsa | o boor ot
- 3HaHVe OCHOBHBIX (POPMY.JT
VHTerpUpOBaHUs U METO/IOB
pelleHus
I depeHLIMaTBHBIX
ypaBHEHUM.
4.7 PacyeTHoe 3ajlaHue
4.7.1. TekcT 3agaHus
Bapuanr 1 Bapuanrt 3
2 2
1. BbIUMCAUTD Ve ¢ ToyHocThto 70 0,01. | 1. Berancauts 30 C TOYHOCTBHO [I0
2. Boraucmams S 12° ¢ roumoctsio g0 0,01. .
0,001. 2. Bomuncmrs 2512 ¢ tounoctsio 1o
lsinx . 0,001.
3. Beluvciute uHTErpanm "o % C

3. Bpruuciure uHTErpas

¢ TouHoCThIO 710 0,0001

o limx—~ﬂ :
4. Haiitu x im sin x—arctgx
o x—=0
4. Haitu x?
Bapuanr 2 Bapmuanr 4
V80 HPY)

1. BBIUUCIUTD

C TOYHOCTBIO [0

1. BeIUUCIUTH

fﬂo’z V1+x3dx

C TOYHOCTBIO 140




0,01. 0,01.
2. Beranommrs  ©51° ¢ rounocteio 0 | 2. BbIUKMCIUTB
0,001. 0,001.

3. BblunciuTh uHTErpan

TOUHOCTBIO 710 0,001

].lm l—-cosx
x—0 x2

4. Hantu

s

-
e ™ dx

lim

o x—=0
4. Hautu

3. BbluuciuTh WHTerpas

sin 18°

C TOYHOCTBIO O

1
J, cos/xdx .

TOUHOCTHIO 710 0,001

1_93.1.'

4.7.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.7.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumMeHnoBaHHe 00HeKTOB
KOHTPOJIA M OLIeHKH

OcHoOBHBIE TOKa3aTe/In
OLleHKH pe3yJ/ibTaTa

Kpurepuii oLjeHKH

Y1 Paznoxutb ¢QYyHKLUIO B
pAA.

Y2 IIpuMeHATH YUC/IOBbIE
pALbI IIPY pelleHun
TIPUK/IAAHBIX 3a/a4

- ¥YMeHue pack/iaJbiBaThb
(YHKLIMY B UMC/IOBbIE PSIZibI
- YMeTb HaXOUTb
YaCTUYHbIe CyMMBI psijia

- YMeTnb onpeensith
CXOJUMOCTH PsA/ia 110
HM3y4YeHHbIM IMPU3HaKam

5 «OTJIMYHO»
-BbIIIOJIHEHO BCE;
4 «xoporo»
-BBITNIOJIHEHO 3
3a/1aHUA

3 «yL0BJI» -
BBITIOJIHEHO 2
3aJlaHUs

2 «Hey[0B/I»
-BBITIOJTHEHO MeHee
2 3aJlaHUI

3 1 OcHOBHbBIE TOHATHUA U
MEeTO/bI
MaTeMaTUUeCKOTr0 aHa/M3a

- [lepeunciienve
rocie0BaTe/IbHOCTU
JIeWCTBUM TIPU Pa3/I0>KeHU!
(byHKIUY B psif

- [Ipu3HaKy CXOAUMOCTH psiia
-ITpumMeHeHMe UUC/IOBBIX
Ps/IOB IPU pellieHnH 3a/1au

4.8 PacueTHoe 3ajaHUE

4.8.1. TekcT 3aiaHuA

Bapwuanr 1

1. T'pynma ydarmxcs u3ydaeT 8 pa3iTuuHbIX YUeOHbIX AUCIUTUIMH. CKOJBKUMH
criocobaMy MOXKHO COCTaBWTh pacliMcaHve Ha cy000Ty, eciid B 3TOT JieHb
He/JIe/IU JIOJDKHBI ObITh TPU pa3/TuyHble JUCIUTIIUHBIL.



2.

CKOJILKUMHU CITI0CO0aMU MOXXHO COCTaBUTL cOcTaB M3 10 BaroHoOB Tak, UTOOBI
[iBa Oripe/ie/IeHHbIX BaroHa OKa3alMCh MepPBbIMU?

3. B rpymnme u3 20 roHorte#t 1 10 geByIiieK HY)KHO BbIOpAaTh [T y4acTUs B CIeTe

5 crygenToB. CKOMBKMMH CIIOCO0AMH 3TO MOXXHO CZe/iaTh, €C/Id HY)KHO 3
FOHOLLIEU U 2 IeBYILIKU?

BapuanT 2

1.

['pyrina y4Jaiuxcss usydaeT 8 pa3nuuHbIX yueOHBIX AUCLUTIINH. CKOMBKUMHU
criocobaMy MO>KHO COCTAaBUTH pacliMCaHWe Ha UYeTBepT, ec/id B 3TOT [ieHb
HeZleJTH I0/KHBI OBITh UeThIpe pa3/IMuHble JUCIUTIAHBL.

2. CKOJIbKUMH CTI0CO0aMU MOKHO COCTaBUTh cOocTaB U3 10 BaroHOB Tak, UTOOBI
[iBa Orpe/ie/ieHHbIX BaroHa He OKa3a/iCh psfioM?
3. B rpynme u3 20 toHotueit u 10 feBylleK Hy>KHO BbIOpaTh /1Jisl yUacTusi B CJieTe
5 crygeHToB. CKOMBKAMU CTIOCO0aMU 3TO MOJKHO CJefaTh, eCM HY>KHO 2
FOHOILIeN U 3 JIeBYIIIKU?
BapuanT 3
1. I'pynmna yvaiquxcst n3ydaet 10 pa3muuHbIX yueOHBIX AUCHUTIAH. CKOTBKUMH
crocobaMyd MO>KHO COCTaBUThH pacliMcaHWe Ha UYeTBepr, ec/id B 3TOT [ieHb
HeZleJTH I0/KHBI OBITh YeThIpe pa3/IMuHble JUCIUTIAHBL.
2. CKOMBKMMHU CIIoco00aMM MOXKHO COCTaBHUThL cOCTaB M3 10 BaroHoB Tak, 4TOOBI
[iBa OIpe/ie/IeHHbIX BaroHa OKasa/iCh psLoM?
3. B rpymrie u3 20 roHotuedt u 10 feBylilieK Hy>KHO BbIOpaTh /ISl y4acTHUs B CJieTe
6 crygeHToB. CKOMBKUMM CIOCO0AaMM 3TO MOKHO C[ieJlaTh, €C/IU HY>KHO 3
IOHOLIEN U 3 [IeBYILIKU?
Bapwuanr 4
1. T'pynna yuanuxcs u3ydaeT 9 pasauuHbIx ydueOHbIX AUCIUIUIMH. CKOMBKUMU
crocobaMyd MOYKHO COCTaBUTh paclucaHWe Ha MSTHULLY, eCcid B 3TOT [leHb
HeZleJTU I0J/KHBI ObITb TPU Pa3/IMUHbIe JUCLIUTIIAHBL.
2. CKOJILKMMHM CII0CO0aMU MOYKHO COCTaBUTHL COCTaB U3 9 BAroHOB TakK, UTOOBI
[iBa ompezie/IeHHbIX BaroHa OKas3aucCh psafoM IMOoCaeJHUMU?
3. B rpymme u3 15 roHortedt u 10 feByliieK Hy>KHO BbIOpaTh /IJisi yU4acTHs B CJIeTe
5 cryaeHToB. CKOJBKUMU CTIOCODaMU 3TO MOXKHO CJiefiaTh, €C/IM HY>KHO 2
IOHOLIEN U 3 [IeBYIIKU?
4.8.2. Bpems Ha BbINO/JIHeHHe: 45 MUH.
4.8.3. IlepeueHb 00HEKTOB KOHTPOJISA U OL[eHKH
HanMeHOBaHHe 00HEKTOB OcHoBHBIE [T0Ka3aTe/In Kpurepuii oLjeHKH
KOHTPOJIAl U OLleHKHU OLleHKHU pe3yJ/ibTaTa
Y1 IIpumensTs - YMeHue HaXOAUTh UUCIIO0 S5 «OTJTAYHO»
KOM6I/IHaTOpI/IKy TIpU pelleHuur rnepeCTaHOBOK, coueTaHuM U -BBITIO/THEHO BCE;
npodeccroHalbHBIX 3a/au. pasmellieHnH 4 «xopomo»
-YMeHue pa3nuyath -BBITIO/THEHO 2
coeIuHeHye I10 TeKCTY 3a/laHUsA

3a7,auu 3 «Y[OBJI» -




BBLINOJIHEHO 1
3aJjaHue

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

31 OcHOBHBIE IOHSITHS U nepecTaHoBOK, paBMEH_IEHI/Iﬁ n
MeTOAbl KOM6I/IHaTOpI/IKI/I coueTaHuM

- 3HaHue hopmyJ AJis
HaXOKJEHUS UrC/Ia

-3HaHue onpeie/IeHUI
yKa3aHHbIX COeIMHeHU!

—

4.9 PacueTHoe 3ajaHUEe

4.9.1. TekcT 3apaHus

Bapwuanr 1

B yueOHBIX MacTePCKHUX TeXHHKyMa pabOTarOT JBa CTaHKa C TPOTrpaMMHBIM
yrpaBjieHueM. BeposiTHOCTb TOTo, UTO TIEPBBIA W3 HUX He MOTpebyeT peMOoHTa,
paBHa 0,5, /1711 BTOPOr0 CTaHKa Takasi BeposiTHOCTb paBHa 0,6. HaillTu BeposSTHOCTH
CIeIyIOIIHUX COOBITHIA:

a) O/IVH U3 CTAaHKOB He MOTpeOyeT PeMOHTa;

b) XoTst ObI OAMH U3 CTAHKOB TTOTpeOyeT peMOHTa.
B smyke umerorcs 20 gertaner 1 coprta u 5 fertaner BToporo copra. U3 siuka
BBIHUMAIOT OZ[HY 3a Apyrou 2 netand. Hautu BepoSITHOCTB TOTO, UTO:

a) obe metasu MepBOTO COPTA;

b) oaHa fjeTanb nepBoro Copra, a pyrasi BTOporo Copra.
B kaxzaod w3 Tpex mnapTuM, cogepxammx 1o 20 wu3genvid, UMEKTCS
COOTBETCTBEHHO OJIHO, /IBa U ueThIpe OpaKOBaHHBIX W3fenus. V3 Kakaou mapTuu
HayraJ| U3BJEeKalT M0 OJHOMY u3jenuto. HaliTh BepoSTHOCTb TOrO, UTO BCE TPHU
U3/IeUsT OKaXKYTCsI OpaKOBaHHBIMH.
BeposiTHOCTb TOrO, UTO pacxoji 37eKTPO3HEPTUM B TEXHUKyMe B TeUeHHUW OJHUX

CYTOK He TIPeBBICUT YCTaHOB/IeHHOI HOpMbI, paBHa P = 0,85, Haitru BEPOSITHOCTh

TOTO, UTO B O/mKaiiiiime 25 CyTOK pacxo/ 3/1IeKTpo3Hepruu B TeueHue 20 CyTOK He
rpeBbICUT HOPMBI. (Mcnonb3oBath hopmysy bepHym).
Bapuanr 2

B yuebGHBIX MacTepCcKuX TeXHMKymMa paboTaloT JiBa CTaHKa C MPOrpaMMHbBIM
ympaB/ieHreM. BeposiTHOCTb TOro, UTO TIepPBbIM W3 HUX He TOTpeOyeT peMoOHTa,
paBHa 0,6, /i1 BTOPOro CTaHKa Takasi BepoaTHOCTb paBHa 0,7. HalTh BepOATHOCTb
CIeIYIONIUX COOBITHIA:

a) O/IVH W3 CTAaHKOB TOTpe0yeT PeMOHTa;

b) x0Ts ObI OAVH W3 CTAaHKOB He MOTpe0yeT peMOHTa.



. B smuke umerorcs 20 getaneid 1 copta U 5 Jetaned BToporo copta. U3 siyka
BBIHMMAIOT OZIHY 3a Jpyrou 2 aetanu. HalTu BeposiTHOCTb TOTO, YTO:
a) obe zeTanu BTOPOTO COPTa;
b) mepBas AeTasb MepBOro CopTa, a BTOpasi - BTOPOro copTa.
B kaxgoW wu3 Tpex mMapTuW, cogepxauux 1o 20 wu3genuu, UMeKTCs
COOTBETCTBEHHO /iBa, TPU U UeTbipe OpakOBaHHBIX M3envs. W3 Kakaod mapTuu
HayraJ| U3BJeKalOT M0 OAHOMY u3jenuto. HailTu BepoSITHOCTb TOTO, UTO BCe TPHU
U3/ie/ivsi OKaXKyTcsi HeOpakoBaHHBIMHU.
BeposATHOCTb TOr0, UTO pacxof, 3J1eKTPOSHEePIUd B TEXHUKyMe B Te€UeHHWH OJHUX

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

TOTO0, UTO B Omkaiie 20 CyTOK pacxo/ 37IeKTPOIHEPIHH B TeueHue 15 CyToK He
ripeBbICUT HOPMBI. (Mcrionb3oBaThk hopmyny bepHym).
Bapwuanr 3

B yueGHbIX MacTepCKUX TeXHHKyMa pabOTalOT JBa CTaHKa C TPOTpaMMHBIM
yrpaBjieHreM. BeposiTHOCTb TOTO, UTO TEPBBIA U3 HUX He MOTpebyeT peMOHTa,
paBHa 0,5, /1711 BTOPOro CTaHKa Takasi BeposiTHOCTh paBHa 0,7. HallTu BepOSTHOCTB
CIeIyIOIUX COOBITUIA:

a) OJIUH U3 CTaHKOB He TIOTpe0yeT peMOHTa;

b) XoTs1 661 OIMH U3 CTAHKOB He TIOTpedyeT peMOoHTa.
B dmuke nmeroTcs 25 getasied BbICILIEr0 COpTa U 5 AeTajaed repBoro copra. M3
ALMKa BBIHUMAKOT OZIHY 3a APyrou 2 getanu. Hautu BepOATHOCTh TOTO, UTO:

a) obe metasu MepBOTO COPTA;

b) ofHa AeTasb BBICIIETO COPTA, a Apyras epBoro copra.
B kaxgon wu3 Tpex mapTuW, cojepxauux 1o 30 wu3genuu, UMeKTCS
COOTBETCTBEHHO OJIHO, /IBa U ueThipe OpaKOBaHHBIX M3enus. V3 Kaxaou mapTuu
HayraZi U3B/EKalT M0 OAHOMY H3Aenut0. HalTyh BepOSITHOCTb TOTO, UTO BCE TPHU
W3/1eNist OKaXKyTCsl OpaKOBaHHBIMH.
BeposATHOCTb TOrO, UTO pacxoj, 37€eKTPO3HEPTUM B TEXHUKyMe B TE€UEHWUU OJHUX

CYTOK He TMpeBLICUT YCTaHOB/IeHHOW HOpMbI, paBHa P — 0.8, Haitrn BEpPOSITHOCTh

TOTO, UTO B O/mKaiiie 25 CyTOK pacxo/, 371eKTpo3Hepruu B TeueHue 20 CyTOK He
ripeBbICUT HOPMBI. (Mcrionb3oBaTh hopmyny bepHym).
Bapuasnr 1

B yueOHbIX MacTepCKUX TeXHHKyMa pabOTalOT JBa CTaHKa C TPOTpaMMHBIM
yrpaBjieHHueM. BeposiTHOCTb TOTO, UTO TEPBBIA U3 HUX He MoTpebyeT peMOHTa,
paBHa 0,8, 1719 BTOpPOro CTaHKa Takasi BeposiTHOCTb paBHa 0,6. HaillTu BeposSITHOCTB
CIeIyIOIUX COOBITHIA:

a) O/IVH U3 CTAaHKOB He MOTpeOyeT PeMOHTa;

b) XoTst ObI OVH U3 CTAHKOB He TIOTpedyeT peMOHTa.
B siuyke umerorcs 30 getaneunt 1 copra u 10 geraneit BToporo copra. M3 simka
BBIHUMAIOT OZJHY 3a Apyrou 2 nerand. Hautu BeposITHOCTB TOTO, UTO:

a) obe zeTamu BTOPOTO COPTa;

b) mepBasi fAeTasb NepBOro COpPTa, a BTOpasi - BTOPOTo COpTa.



3. B Kaxkgou W3 Tpex MapTui, cofepaumux no 30 wusgenud, UMeTCs
COOTBETCTBEHHO TpH, /iIBa U YeTbipe OpakOBaHHBIX M3Jenus. W3 Kakzaol mapTuu
HayraZi U3BJ/ieKaloT M0 OJHOMY u3jenuto. HaliTu BeposSITHOCTH TOrO, UTO BCE TpHU
W3/1e/is OKaXKyTCsi HAOpaKOBaHHBIMM.

4. BeposSTHOCTb TOTO, YTO PACXOZ, 37€KTPOSHEPTUU B TeXHUKyMe B TeUeHHWH OJIHHUX

CYTOK He TPeBLICUT YCTaHOBJIEHHOH HOPMEI, paBHa P = 0.9, Haitru BEepPOSAITHOCTh

TOTO, UTO B O/mKaiiiive 30 CyTOK pacxo/, 37IeKTPOIHEPTUM B TeueHHe 25 CyTOK He
ripeBbICUT HOPMBI. (Mcrionib3oBath hopmysy bepHynmm).
4.9.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.9.3. IlepeuyeHb 00BEKTOB KOHTPOJISI U OI[€HKH

HanmMeHoBaHMe 00HEKTOB
KOHTPOJIA H OI€HKH

OcHoOBHBIE MTOKa3aTe/
OIEHKH pe3y/ibTdTd

Kpurepuu oneHKH

Y2 IlpumMeHATH  TeOpHIO S5 «OT/IUYHO»
BEPOSTHOCTU - YMeHue HaX0UThb -BBITNIOTHEeHO BCe;
MpU  pelLleHUM | BepPOSITHOCTb COOBITHS, 4 «XOpOLLO»
Npo(heCcCHOHA/TBHBIX WCII0/IB3Ys K/IacCUyecKoe -BBIMNOJIHEHO 3
3a/1a4 ornpe/e/ieHUe BepOSITHOCTH 3a/laHUA

3 «y[0BJ» -
BBLIIIOJIHEHO 2
3aJ]aHUs

2 «He y0B/I»
-BBIMIOJTHEHO MEHee
2 3a1aHUN

-YMeHue 1puMeHsITh
TeOpeMbI O CYMMe U
TIPOU3Be/IeHUN COOBITHI
- ¥YMeHue 1CMo/1b30BaTh

dbopmyny BepHym

- 3HaHue orpeeseHus

31 OcHOBHBIE TIOHATUA U
BEpPOSITHOCTU COOBITHS

METO/bI
-3HaHue TeopeM 0 CyMMe U
KOMOWHATOPUKU U TEOPUU .
. TIpOM3Be/IeHNUHU COOBITHH
BePOSITHOCTel

- 3HaHue dhopmynbl bepHyin

4.10 PacueTHoe 3aJaHHe

4.10.1. TexkcT 3agaHus

BapuanT 1
1. YcraHoBuTe MeTOJ UMC/IEHHOIO WHTEIPUPOBAHUS II0 UepTexy,

KOTOPOM TIpe/ICTaB/ieH TMpUMep ero MCIoib30BaHUsl ( MeTOJ, MpaBbIX
MPSIMOYTOJIbLHUKOB, METO/, JIEBbIX MPSMOYT0JIbHUKOB, METO/] TParieLivi).

Ha

A

y

3t




2. BoluncnuTe orpezesieHHbINM UHTerpas no GopmyJsie MnpaBbix
NIPSIMOYTOJILHUKOB OTIpe/ie/IeHHbIN UHTeTpasl, orpezie/iiTe abCo/MOTHYIO 1
OTHOCHUTE/TbHYIO MOTPEIHOCTH BbIUUC/IeHU:

ff%! (Tl = 5)

Bapwuasnr 2
1. YcraHoBuTe MeTOJ UMC/IEHHOIO WHTErPUPOBaHUS [0 YepTexy, Ha

KOTOpPOM TIIpeacCTaB/IEH TIpUMED €ro HCI10/Ib30BdAHUA ( METOJ TIIPpABbIX
MpAMOYTOJIBHUKOB, METO/ JIEBBIX IIPAMOYT'OJILHUKOB, METO/] TpaHEHHﬁ).

7N\

2. BreluuciuTe orpezesieHHbINM UHTErpas 1o (opmyJie JieBbIX
MPSIMOYTOJIbHUKOB OTIpe/le/IeHHbIN UHTerpasl, orpejenure abCoMOTHYIO U
OTHOCUTE/IbHYIO MOTPELHOCTH BbIUAC/IEHUN:

f[Zx—S)dx, (n=6).

BapuanT 3
1. YcraHoBuTe MeTOJ UMCIEHHOIO WHTEIPUPOBaHUS [0 YepTexy, Ha

KOTOPOM TIpe/ICTaB/ieH TMpUMep ero MCIoib30BaHUsl ( MeTOJ, MpaBbIX
MPSIMOYTOJIbLHUKOB, METO/, JIEBbIX MPSAMOYT0JIbHUKOB, METO/] TParieLivi).




2. Boiuucnute no ¢hopmysie npaBbiX MPSIMOYTOJbHUKOB OTpe/ie/ieHHbIN
WHTerpaJl, orpe/ie/uTe abCOFOTHYIO U OTHOCUTE/TbHYO TIOTPELTHOCTH
BbIUMC/IEHUHN:

o

f[Sx—l— 1)dx, (n=5).

1]

BapuanT 4
1. YcraHoBuTe MeTOJ UMCIEHHOIO WHTEIPUPOBAaHUS [0 UepTexy, Ha

KOTOPOM TpeJiCTaB/eH MpUMep ero WCIOob30BaHus ( MeTO, TpaBbIX

HpHMOYFOHIZE{HKOB, MeTO/] JIeBbIX IIPAMOYT'OJIbHUKOB, METOJ, Tparerum).
y
9 y=f(
5T X)
1
| X
1 3 > 7

2. Boiuucnute no dopmyJsie jieBbIX MPSMOYTOIBHUKOB OMpe/e/1eHHbIM
WHTerpaJl, orpe/ie/uTe abCOFOTHYIO U OTHOCUTE/TbHYO TIOTPELTHOCTH

[/ 3x—2)dx, (n=6).

BbIUMC/IEHUU:

4.10.3. IlepeyeHb 00BEKTOB KOHTPOJISI U OI[€HKH
4.10.2. Bpems Ha BbIno/siHeHue: 30 MUH.

HaumeHoBaHHe 00HeKTOB OcHoBHBbIe NI0OKa3aTeau Kpurtepuu oneHKH
KOHTPOJISl U OLIeHKH OIleHKH pe3y/ibTaTa




Y1 IlpumensiTe GOpMYJIbI
YHCJ/IEHHOT' O
VHTerpyupOBaHUs:
NIPAAMOYTOJIbHUKA U TparleLivu.

Y2 [IpumeHATs NpUioKeHue
oIpejie/IeHHOr0 UHTerpasa

- YMeHue HaX0/IUTb 3HaUeHue
orpeieJIeHHOr0 UHTerpasa
MeTOJaMH MPSIMOYT'OJIbHUKOB
Y TpareLuu

- PasznuuaTh Mo pUCYyHKY
Croco0bl YUCIEHHOTO

5 «OT/IMYHO»
-BBITIOJIHEHO BCE;
4 «X0po1o»
-BBLIIIOJIHEHO 2
3a/laHKs, HO eCTb
BBIUUC/IUTEIbLHBIE
OIIOKU

3 «y[OBI» -
BBIINOJIHEHO 1

1IpH pelienny NpUK/IaHbIX | YHTerprpOBaHUs 3alaHyue
3a7,a4 2 «He y/I0B/I»
-BbINIO/THEHO MeHee
1 3ajanus
- [lepeunciienuve
T110C/1eJ0BaTe/IbHOCTH

310OCHOBHEBIE YUC/IeHHBIE
METO/bI TIPU PelleHur
TPUK/IaJHbIX 3a/1a4

JIeCTBUM TIPH HaXOXKJ€HUU
orpe/ie/IeHHOT0 MHTerpasa
MeTOZ,aMH YMCIEHHOT O
WHTErpyupOBaHuUs

- ®opmyiiel MeTOzA
MPSIMOYTOJILHUKOB U
TpaneLuu

4.11 PacueTHoe 3ajJJlaHHe

4.11.1. TekcT 3aaHus

Bapuasnr 1

. Ha ckombko (mpub/n3vTe/ibHO) YBeTWUMIOCh pebpo Kyba, ecid 00BEM ero
u3MeHusIcs ¢ 27 m° 1o 27,2 m*?

a7
2. BbIunc/uTh NMpUOIMKEHHO 8,01

CocrabsieHa Tabuila KOHEUHBIX Pa3HOCTeN

Mo Tabnuvue 3HaYeHU PYHKLNY
X 2 3 4
v| 0|58
X |V |Ay | A%y
2 0
5
3 5 -2
3
4 8

Haiitu ipubsimokeHHOe 3HaueHre TIPOM3BOHOM (YHKI[UHM B TOUKe X=2,5.




BapuanT 2

1. Ha ckombKo (TpUOIU3HUTENLHO) M3MEHWTCS CTOpOHA KBajipaTa, €C/Id ero
TJI01Ia/b YMEeHBIIUTE ¢ 16 M* 10 15,82 m??

3
2. BbIUMCIUTH NPUOTIKEHHO 0,96

3. Mo Tabnuue 3HaYeHNIN PYHKLK
x | 11213
y | 0] 3]7
CocrabsieHa Tabuila KOHEUHBIX Pa3HOCTeN

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

Haiity npub/imKeHHOe 3HaUeHre MPOU3BOAHON (PYHKLIMHU B TOUKe x=1,5.
Bapwuanr 3

1. Ha ckonbko (ripub/v3uTe/NIbHO) W3MEHMTCS CTOpOHAa KBajipaTa, €C/H ero
TI0IIa b YBEIUUUTh ¢ 16 M* 710 16,12 m*?

2
2. BbIuMCIUTh MpUOIMKEHHO Y 26,97

3. Mo Tabanue 3Ha4YeHNN PYHKLUM

x| 23] 4
y | 0]5] 8
CocrabsieHa Tabuila KOHEUHBIX pa3HOCTeN
Y | Ay | Ay
X
210
5
315 -2
3
4 | 8

HaiiTy mpub/IMKeHHOe 3HaUeHHe MPOU3BOAHON (QYHKIIMU B TOUKe X=1,5.
Bapuanr 4
1. Ha ckombko (ripubu3vTenbHO) HM3MEHUTCS pebpo Kyba, ecu ero oOobeM
YMEHBIIUTH € 64 M° 110 63,92 M°?

2
2. BBIUMCIUTD NPUOTKEHHO 17

3. Mo Tabnnue 3Ha4YeHNNn PyHKLNM
x| 1| 2] 3
y | 0] 3]7




CocraBreHa Tab/viia KOHeYHbIX Pa3HOCTel

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

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

4.11.3. IlepeueHb 00BEKTOB KOHTPOJISA M OLI€HKH
4.11.2. Bpems Ha Bbino/iHeHHue: 30 MUH.

HaumMeHoBaHHe 00HeKTOB
KOHTPOJI M OLIeHKH

OcHoOBHBIE ITOKa3aTe/In
OLleHKHU pe3yJ/ibTaTa

Kpurepuii ojeHKH

Y1 [IpymeHsTh UnC/IEHHOE

HuddepeHiipoBaHue
NpU  pellleHuHn
npodecCUOHANBHBIX  3afiau

- YMeHre HaXOQUThb
IpUOIPKeHHOe 3HauUeHHe
GbyHKIMU MeToZjaMu
YKMC/IEHHOTO

I depeHLIPOBaHUSA

- YMeHHe HaXOJuThb 3HaUeHue
TPOU3BO/IHOM B TOUKE,
MpUMeEHsIsT MeTo/, JDujepa

5 «OT/IMUYHO»
-BBITIOJIHEHO BCe;
4 «XOpOoLIo»
-BBIIIOJIHEHO 2
3aJaHnA

3 «y[OBI» -
BBLITIOJTHEHO OJHO
3ajlaHue

2 «He y[OBJI»
-BBINIOJTHEHO MEHee
OJHOI0 3a/IaHHs

31 OcHOBHBIE UMC/IeHHbIe
MeTO/IbI TIPU peLleHur
MPUK/IaJHbIX 3a/a4

- [lepeunciienuve
1oc/ie/IoBaTeTbHOCTU
JIeWCTBUY TIPU HaXOXKAEeHUU
TIpUOJIKeHHBIX 3HAUeHUH
GbyHKIMU MeToZlaMu
YKUCJIEHHOTO

I depeHLIPOBaHUSA

- ®opMyibl MeTO/Ia DHepa

4.12 PacueTHoe 3aJJaHHe

4.12.1. TekcT 3ajaHus

Bapuanr 1

1. Ilycte mocnenoBare/bHble 3HaueHUs (DYHKLWM, SIBJISIIOLLENCS pelleHreM 3a/auu

Komm panst guddepeHIManbHOrO  ypaBHeHUs Y =f®%Y) ¢ navameaevm

YCIOBUAMU y(X0) =Yo, X =%o, yaxomurcs moO Metony  Jiinepa



F = YV F o
Yieer = Vie 7 1 (%2, V)| Hairu suavenve 1, KOTOpOe Orpe/ie/isseTcsl ypaBHeHHueM

y =2 +x2 —3,%, =2 h=02

— r
Y 1pu Yo C I11aroM

m=20,75

MaTepI/IaﬂbHaH TOUKa C Maccou ' TIOIPy>XadeTcd B XUIAKOCTb 0e3

HavasbHOM ckopocTh. Cua COTPOTUBIEHUS >KUAKOCTU TPOMOpPI[MOHaNIbHA
CKOPOCTH TIOTpY’KeHus © ¢ Ko3(UIeHToM nporopijuoHanbHocTh k=3. Haiitu

3dBUCMMOCTL CKOPOCTH OT BpEMEHMU. Bbrunc/imTh 3HaueHHe CKOpPOCTH uepe3 2
MHWHYTBI I10CJ1€ HAaUdJ/Id ITOIPY>KeHUA.

BapuanT 2
[TycTh mocnemoBaTe/ibHbIEe 3HaueHUsT (DYHKI[MW, SIBJISIOIIENCS pellleHrueM 3a/iauu

= ¥
Komu s aubdepermamsuoro ypasmerus Y — 1 0Y) ¢ wauanemsivm
ycaopuamu Y (X0) =¥, X =X0,  yaxomurcs O Metony  ODiinepa

r = F () ¥
Yierr = Vie 7 1 (X2, Yi) | Haiiru suavene ) 1, KOTOpPOe Orpe/e/sieTcs ypaBHeHHeM

y=1+x%+7y npu Yo =1lx,=1 h=072

C II1aromM

HaliT ypaBHeHuMe [BW)KeHHUS Tejla U BBIUWC/IUTh 3HaUeHUe ero CKOPOCTH yepe3 6 ¢
1ocJle Havasa [JBWKEeHUs, eC/IM ero CKOPOCThb IPOINOpPLIMOHA/NbHA IIPOMEeHHOMY
IyTH U TeJI0 IPOXOAUT 75 M 3a 5 ¢, a 225 M 3a 10 c.

BapuanT 3
[TycTs mocnenoBaresbHble 3HaueHUs (DYHKLWM, SIBJISIIOLLENCS pellleHUeM 3ajauud

J = F
Komu s audbdepermamsuoro ypasmerns Y — 7 &Y) ¢ yauaneeivum
ycnopuamu Y (Xo) =Yo, X =%X0,  yaxopures 1o Metony  Jiinepa

F = ' F o ¥
Yierr = Vie + Rf (X, Vi ). Haiity 3HaueHue Y1, KoTopoe ornpezie/seTcsi ypaBHeHHeM

y=5-7 b =1%x=4

J npu Yo h = {]14

C [lIarom

m=10,8

MaTepI/IaJ'[bHaH TOUKa C MacCou ' TIOTPYXXAE€TCA B JXUIAKOCTb oe3

HavasbHONW cKopocTH. Cula COTPOTUB/IEHUS >KUAKOCTU TPOMOpPI[MOHa/IbHA
CKOPOCTU TOTpyKeHHsi U ¢ Ko3(ULeHTOM TpornopLyoHanbHocTH k=4. Haiitu

3dBUCHMMOCTb CKOPOCTH OT BpE€MEHH. Bbrunc/imTh 3HaueHue CKOPOCTH 4epe3 2
MHHYTEI IT0CJ/Ie HAaYaJld IIOrPYy>KeHMs.

Bapwuanr 4
[Tycte mocneznoBaresibHble 3HaueHUs (DYHKLUH, SIBJISIOLLENCS pelleHreM 3ajauud

Komm i auddepeHIHaTbHOTO ypaBHEHHST - =f®%Y) ¢ uavameaevm



YCJI0BUSIMU

y(xo) = yo, x =

Xo, HaxoguTcsa 110

Metony

duniepa

F = ' F o F
Vi1 = Yie 7 1 (X5, Y5) | Hajiru suauene ) 1, KOTOpOe Oripe/ie/isieTCsl ypaBHeHHeM

Y =y*=% ppy Yo

=3,x,=1

cmarom =01

2. HaiiTu ypaBHeHUe [BW)KEHUS Tejla U BBIUMC/IUTD 3HaUeHHe ero CKOpoCTH uepes 8 ¢
1oC/ie Hayaja [BWXKEHUs, eC/IM ero CKOPOCTb MPOIOPLMOHAIbHA IIPOUJEHHOMY
IyTH ¥ TeJsio npoxoaut 70 m3a 5 ¢, a 210 m 3a 10 c.

4.12.1. IlepeyeHb 00BEKTOB KOHTPOJISI U OI[€HKHU

4.12.2. Bpems Ha BbIno/iHeHue: 30 MUH.

HaunmMeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MTOKa3aTe/u
OIEHKH pe3y/JibTdTd

KpuTepuiu onieHKu

Y1 IlpumensTe MeToz Ditiepa
JJisT  pellieHrsi ObIKHOBEHHBIX
nrddepeHLaTbHBIX

ypaBHEHUU

Y2 IlpumensTe MeTO/ Dityiepa
TIpY pelleHrnn
MIPUKJ/IaIHbIX 3a7iau

- YMeHue peliiaTb METO/IOM
Oiinepa 0OBIKHOBEHHBIE
nuddepeHLraibHbIE
ypaBHeHUsI

- YMeHUe NPUMEeHSTb MEeTO/,
Ouiepa NpU pelieHun
TIPUK/IaZHbIX 3aJay

5 «OTIUYHO»
-BBITIOJIHEHO BCE;
4 «X0po1o»
-BBIIIOJIHEHO 2
3a/IaHHS,HO eCThb

OLLIMOKHU

3 «y[OBII» -
BBIIO/IHEHO OJJHO

3d/iaHue

2 «HEeYyI0B/I»
-BbITIO/IHEHO MEHee
OJHOI'O 3adHUA

31 OCHOBHBIE UHC/IeHHbIE
MeTO/bI IPY pelleHrur
TIPUKJIQ/IHBIX 3a/1a4

- [lepeuniciienuve
10CJie/J0BaTeTIbHOCTU
JIEUCTBUM TIPU  PeIleHNUH
nrddepeHIaTbHBIX
ypaBHEHHUU MeTOJ0M JDujepa
- ®opmMyibl MeTOZIa DKnepa







4. 3agaHus A/ MPOBe/JeHUs BXOJHOT0 KOHTPO/iA (45 MHH)

. BeruuciuTb

Bapmuanr 1

(—6§+ 2&)-43,2

. B ropoge N >xuer 300000 >xuTesen.
Cpemn Hux 10 % pgeTeld W MOJPOCTKOB.

Cpemu B3pocibix 35% He paboTaer
(meHCHOHEePHI, JIOMOXO35IMKH,
6e3paboTHBIE). CKOJTbKO B3POC/BIX
paboraert?

Haiigute KOpeHb ypaBHeHHUsI:

V=72—-17x= —x

. B tpeyronburike ABC yron C pasen 90°
AB=20, AC=10V3 Haiizure SN A,

. Haiigure TOUKy MakcumyMma (QyHKLMH

y=In(x+2)—2x+12.

. BbluMcuTh omnpejiesieHHbI  MHTerpasl

fﬂlixz + 4)dx

. Hatligute cymMy, pa3HOCTb, MpOU3Be/ieHH e
Y YaCTHOE YHCeT:

.Zl=2—51:,32 =1+31—

. BbrumuciuTb

Bapuanr 2

(1§+ 13)-4,2

. KenesHOZOPOXKHBINA OUIET [7IsT B3POCIOTO

ctour 840 py6neir. CroumocTb Owsterta
IIKO/IbHUKA  COCTaBJIeT 50% oT
crouMoctd  Ouseta Ayt B3pOC/IOrO.
I'pynna cocrout u3 18 LIKOJBHUKOB U 3
B3poCyTbix. CKO/IBKO pyOsieli cToAT OUieTh
Ha BCIO TpymIy?
Havigute KopeHb

Vv—63—16x=—x

ypaBHEHUS:

. B tpeyronsarke ABC yron C pasen 90°,

AB=35, AC=28. Haﬁ,qHTems A

. Haligure TOuKy MHUHHMMyMa QYHKLUU

y=4x—In(x—-5)+8.

. Bbluncuth onpefeneHHbI UWHTerpas

S @x+1)dx

. Haiigute cymmy, pa3HOCTb, TIPOM3BeZieHHe

K YaCTHOE YHuceJI:

z, =4—2iz,=1+3i

BapuanT 3

5) -0,54.

GF
. Bbruuciure & 9

. MarasuH 3aKyrmnaeT L|BeTOUHble TOPLIKH 10
ortoBodi 1eHe 90 pyOmeil 3a IITYKY.
ToproBass HaueHka cocrasisier 20%.
Kakoe Hanbosblilee UMC/IO0 TaKUX TOPIIKOB
MOXXHO KYITUTb B 3TOM MarasvHe Ha 1100
py6neit?
Haiigure

v—5h6—15x = —X

B tpeyromsauke ABC yron C pasen 90°,
AB =5, AC = % Haiigure B4,

KOpeHb  ypaBHEHUS:

. Haligute Touky MakcuMyMa (yHKLIUA

. Beruuciuthb (J

. Hauigute

Bapuanr 4
442 é) -1,6.

. IlTapukoBass pyuka ctoutr 30 pyOsei.

Kakoe Haubonblllee YMC/IO0 TaKUX pyueK
MOXKHO OygeT KymuTh Ha 700 pyOseit
T10CJIe TIOBBILLIEHHUs 1[eHbl Ha 25%"7?

KOpeHb ypaBHEHUS:

v—h4—15x = —X

. B tpeyroneauke ABC yron C pasen 90°,

AB =5, BC = 3. Haiizre SIN B,

. Haligute TOuKy MHUHMMyMa (QYHKLUU

y=4x—-In(x+11)+ 12




y=In(x+11)—5x+2 6. BbrumciuTh orpejenieHHbIN UHTerpan

6. BBIUMCIUTE OTpe/ie/IeHHbIM UHTerpasl f_ll (4x+ 3)dx.

3
fz (Bx—1) dl’. 7. HabiguTe cymMMy, pa3HOCTb, IPOU3Be/leHHEe

Y YaCTHOE YKCeJI:
7. Hawnpute cymMmy, pa3HOCTb, MPOU3Be/leH1E

1 4acTHOe YKcert: z;=4+1i z,=1—-2L

Zl=2+1‘:, ZE=3+2£

5. 3ajaHus /1A IPOBeJeHNsI Py0Oe)KHOT0 KOHTPoJIsA (15 MuUHYT)

Bapuanr 1

y = 3x*
1. TlpousBogHass  PyHKIUU “uMeeT BUJ
A) 12}(3

343

b) ¢
B) y = 43
F) 31.'3

_ __EY4
2. TIpomsBogHas GyHKUHM 5 — (2x—5)

nuMeeT BUJ
A) 8(2x—5)?
p) 4(2x—5)°
p) 2(2x—5)°
ry (2x—5)?
3. YCTaHOBUTE COOTBETCTBUE Mexay PYyHKLUSAMM (CneBa) u NponsBoaHbIMK (cnpaBa)
A) Ian_l }r — Xn
1.

B)Y =€ 2, V' =€
C)y =x" 3.y =nx""

y =xa?

4.

4. YcTaHOBUTE COOTBETCTBHME MeX/y Heorpe/ie/leHHbIM MHTerpaioM (ceBa) U ero
3HaueHueM (CIipaBa)
A) [dx 1. x +C




B) [ xdx 2. 2+ C

B [ & 3. In|x| + C
4. x> + C
5. Tlpegmen lim (x> +7) paBeH
x—1

1

6. Wurerpan [ (2x+5)dx pasen

0

Bapuanr 2
1. TIpousBozgHas (yHKIMu ¥ — 2% ymeer BUJ,

A) 2¥In2

2. TlpowseoaHas Gyukipm Y = (5x —2)°

nuMeeT BU

Ay 15(6x—2)?
5) 3(6x—2)’
B) 6(5x—2)’
) 5(5x—2)

3. YCTaHOBUTE COOTBETCTBMUE Mexay PYyHKLUMUAMM (CneBa) n NponsBoaHbIMK (cnpaBa)
A) Y = cosx V' = —sinx

1.
B)y=sinx ) V' = COSX



4. YCcTaHOBUTE COOTBETCTBUE MeXXIy Heorpe/e/ieHHbIM WHTerpajsioM (cieBa) U ero
3HaueHUeM (cripaBa)

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

4. sin X

5. Tlpegmen lim ( x> +3x-1 ) paseH

x—0

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

BapuanT 3

1. TIpoussogHas GyHkimu Y — " Jmeer BH/
A) €

B) e¥*lnx

B) Inx
r) 0

3

2. [IpousBoaHas GyHKLIMA Y e VMeeT BU/J,

24
A) G-sax?®




-24

B) (3—4x)?

—6

B) (3-4x)?
12
) @-ex®
3. YcTaHOBUTE COOTBETCTBME Mexay PyHKUMAMK (CrieBa) 1 NPON3BOAHBIMMK (CnpaBa)
— 1
A) y =1gx y :ccszx
1.
1
] K _
B) y g sin? x
2.
Y = COSX y' = —sinx
©) 3.

4. Y = COSX

4. YcTaHOBUTe COOTBETCTBHE Me)KJy Heormpejle/ieHHbLIM WHTerpajsioM (cjieBa) U ero
3HaueHueM (cripaBa)

IS 1. Infx| + C

B) [ cosxdx 2.sinx + C

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

5. TIpegen lim (x> + 2 )paBeH
x—1

6. Unrerpan [ (2x+2 )dx paBen

BapuanT 4

1. TipouseogHas  dyakipm Y = 2 COSX

1MeeT BU/JI
A) ~ 2s8inx



B) 2COS X
B) sinx
I) COSX

2

2. Ipou3BoaHas GyHKIMH Y= Gxa2

numeeT BU/j
-18

A) (@x—a)

18
B) (3x—4)¢

—6

B) (x4

6
) @Gx-ar

3. YCTaHOBUTE COOTBETCTBMUE Mexay PYyHKLUMUAMM (CneBa) n NponsBoaHbIMK (cnpaBa)

Ay =x" Y=
= X  — i
B) y -\II/_ y = 24/x
1
== 2.
0’ "= go 2
3.
y' = nx"
4.

4) YcTaHOBUTE COOTBETCTBHE MEXKY HeOIpe/le/ieHHbIM HWHTerpajsioM (C/ieBa) U ero
3HaueHueM (CripaBa)

dx
A) | —, 1. —ctgx+ C
dx
B) | p— 2. tgx + C
B) | cos xdx 3. sinx + C
4. cos X

5. Tlpegen 111‘Ill(x2 + 2 ) paseH

1
6. Wurerpan [(4x’ +1 )dx paBeH



6. ITaketr npenojaBaTesis (3K3aMeHaTOpa)

WToroBoii opMoii KOHTpOJIS TI0 3aBepllieHyt0 u3yueHus: aucturuiiabl EH.01
Matematuka, COrjiacHO yueOHOrO Ti/1aHa, sIBsieTCs 9K3aMeH B 3-M ceMecTpe, KOTOPbIii
NMpOBOAUTCSA B (¢opMe YCTHOrO 5K3aMeHa COrJIaCHO paclUCaHUI0 3K3aMeHOB,
YTBEP)KJEHHOI'0 TUPEKTOPOM TeXHHUKYMa.

Bompockl, BXogsIe B OHIeThI, COCTaB/IeHbl Ha OCHOBe JeHCTBYIOIel paboueti
MIPOrpaMMbI U BKJTIOUAIOT B Ce0sl CieiyIolie TeMbI:

¢ JluHeliHas anrebpa

® (OCHOBBI JUCKPETHOW MaTeMaTHUKH

¢ JTuddepeHanbHOe Y UHTETPaJbHOE UCUHCIEHNE

¢ (O6bIKHOBeHHbIe v depeHIfaTbHbIe YPAaBHEHUS

® Psanabl

® OCHOBBI TeOPUM BEPOSITHOCTH ¥ MaTeMaTUUYeCKOW CTATUCTUKU
¢ OCHOBHBbIE UMCJIEHHbIE METO/bI

CTpykTypa OuseTa: TeopeTMUeCKMM BOMpPOC U JiBe 3ajaud. TeopeThueckre
BOIIPOCHI TiprBe/eHbl B «IIpunoxenun Ax, 3agauu B «lIpunoxenuu By.

TeopeTnyeckrie BOIPOCBI W TIPUMEpHbIE TPaKTUUYeCKWe 3a/laHusl BbIJArOTCSA
CTyJleHTaM [i/Isl TIOATOTOBKY He MeHee ueM 3a JiBe HeJle/iv [I0 Hauasia 5K3aMeHal[MOHHOU
CeCCHH.

Ha mo/roToBKy K OTBeTy 0 3K3aMeHy Ipe/lycMaTpuBaeTcsi He 6oJiee T10/I0BUHbI
aKajieMuyeckoro vaca. IIpu noArotoBke K OTBeTy CTYZEeHT UMeeT I1paBO I10J/1b30BaThbCs
Tab/IUI[aMH U KaJIbKY/ISITOPOM.

[Ipu oTBeTe OlLleHUBaAeTCs YPOBEHb TEOPeTUUECKUX 3HAHWW U YMeHHe MPUMEeHSITh
VX JIJI pellleHns MPaKTUYeCKUX 3a/ay.

IIpy 1OATOTOBKE K OTBETY Ha TEOPETUYECKUM BOIPOC CTYAEHT MOXKET 3arnucaThb

IUVIaH OTBeTa WJ/IU pBBBépHYTBIﬁ OTBeT. HPI/I OoTBeTe Ha BTOpOﬁ nu TPETI/Iﬁ BOIIPOCHI



BO3MOXKHO KakK TI0JTHOe pa3BepHyTOe pellleHHe, TaK M KpaTKoe pelieHue. Bce

HEO6XO,Z[I/IMLIE MOsACHEHHWA CTYJEHT MOXXeT OdBdThb IMTPH OTBETE.



Kputepuu oneHok

banibl KpuTepuu olieHVMBaHUS BbITIO/THEHU 13a1aHust
2 IIpencTaB/ieHHbIM OTBET MOJHBIM U BePHBIN
1 OTBeT HeTOJ/IHbIM, TPeOOBaMCh HaBOSIIHE BOTIPOCHI
0 OTBeT HeBepHbIM1
basbl Kputepuu oLieHMBaHUS BBITIOJIHEHHWS 2 3ajaHUS
3 B npezcTaBieHHOM pellleHWH T10JlyYeH BEPHbIM OTBET
2 /3-3a apudmeTruecKrx OMMOOK T0/TyueH HeBEePHBIN OTBET
1 PellieHre He 3aKOHYEHO, HO T10C/Ie/I0BaTe/IbHOCTh PellleHrs BepHa
0 PeluieHnie HeBepHOe
basnbl Kputepuu olieHMBaHUS BBITIOJIHEHUS 2 3a[jaHUS
3 B npezcTaBieHHOM pellleHWH T10JlyYeH BEPHbIM OTBET
2 V3-3a apudmeTrueCcKrx OIMMOOK T0/TyueH HeBEePHBIN OTBET
1 PellieHrie He 3aKOHYEHO, HO T10C/IeI0BaTe/IbHOCTh PellleHrs BepHa
0 PeluieHnie HeBepHOe

CymMapHOe KOJTi4ecTBO 6asyioB TIepeBOAUTCS B OIIEHKY:

8 6anoB — orjeHKa «5» (OT/IMYHO);

6-7 6a/yioB — OlleHKa «4» (XOpOIIIO);

4-5 6anioB — orjeHKa «3» (YJOB/IETBOPUTE/HHO);

MeHee 4-X 0aJIJIOB OlleHKa «2» (HeyZOB/IeTBOPUTEIBHO).




3K3AMEHAIIMOHHBIN MATEPUAJI

JMUACLTUTITMHBI
EH.01IMATEMATHUKA
TeopeTnueckne ’3K3aMeHaALMOHHbIE 3aiaHMs]

Tema 1. /TuHetinas anzebpa

1. OnpepeneHvie KOMIUIEKCHOIO 4uc/a. PaBeHCTBO KOMIUIEKCHBIX — UHCel,

COTIPSDKEHHbBIE Y TIPOTHUBOMOJIOKHbIE KOMIIEKCHBIE YHUC/Ia.

['eomeTprueckoe M300pakeHHe KOMITJIEKCHOTO UHCIa.

3. Anrebpavueckasi (opma 3amucud KOMILJIEKCHOTO UWC/Ia, CyMMa U pa3HOCTh
KOMIIJIeKCHBIX urces B anrebpanueckont popme.

4. Tlpou3BezeHre KOMIUIEKCHBIX umces B anrebpandeckoi opme. CTereHb Unca

1.

YacTHOe KOMITJIeKCHBIX Yrces B anrebpanueckoii opme.

OrnpeziesieHre MOZYJIS U aprymMeHTa KOMIUIEKCHOI'O UMCJIa.

AJICOPUTM HaxOXXJeHUsl apryMeHTa KOMILIEKCHOT'O YUC/ia

TpuroHomerpuueckass (opMa 3amucu KOMIUIEKCHOTO uucia. [lercTBUe C

KOMIJIEKCHBIMU UKCJIaMU B TPUTOHOMETPUYECKOU (popMme.

9. AnroputM TmiepeBojila anrebpanuecko (GopMbI KOMIJIEKCHOTO 4YMC/la B
I0KAa3aTe/IbHYI0.

10.IToka3zaresibHasi hopmMa KOMILJIEKCHOTO urc/aa. @opMyia diliepa.

11.TTepeBo/ TTOKa3aTte/ibHOM (hOpMbI KOMITJIEKCHOTO UKC/Ia B a/irebpanyecKyro.

Tema 2. 1 OcHoebl OuCKpemHol Mamemamuku

N

PN U

12.MHOXeCTBO U ero 3/1eMeHThI.

13.I1ycToe MHOXeCTBO, IOJAMHOKeCTBa HEKOTOPOT'O MHOKeCTBa.
14.0Ormepaiyu HaJi MHOKeCTBaMU.

15.0OTHo11eHus], X BU/Ibl U CBOMCTBA. JInarpamma Oiulsiepa-BeHHa.
16.YucioBble MHOXKECTBa.

17.Bupbl ¥ 351emMeHThI TpadoB.

18.0OcHOBHBIe MOHATUSI TEOPUU rpadoB.

Tema 3.1 SJu¢gpepenyuanbHoe u uHmezpanbHOe ucuucaeHue

19.T1pou3BoaHas PyHKuKU. ['eomeTpruecKuii U PU3NUYECKU CMbIC TPOM3BOJHOM.

20.TTpumeHeHVe MPOX3BOAHOM K UCC/IeJOBaHUI0 (DYHKITUH.

21.TIpousBojHbIe BBICILIUX TTOPSAJIKOB.

22 .HeonpepeneHnHsiv nHTerpan. OCHOBHbIe POPMYJIbI MHTETPUPOBAHUSI.

23./IHTerprvpoBaHye MeTOi0M 3aMeHbI [lepeMeHHbIX.

24.0mnpeenenHbiit unTerpan. @opmyna HetoToHa-JleitbHumIIa

25.[1lpumeHeHye onpesie/IEHHOTO UHTErpasa K BbIUUC/IEHUIO Iy TH, IPOHEHHOT0
TOYKOM.

Tema 3.2 O6bIKHOBeHHDbIe dughhepeHyuabHble ypagHeHU s

26.JuddepenipansHoe ypaBHeHUe. OnpesiesieHye, MoOpsoK, obIiiee U yacTHOe
pelLleHusl.
27.AuddepeHiivanbHOe ypaBHEHHE C pas/esisiolMy TlepeMeHHbIMU. AJITOPUTM



€ro peLleHus.

28.HenonHbie quddepeHiiranbHble ypaBHeHUs. AITOPUTM pellleHus.

29.luddepeHiimaibHOe  ypaBHeHHMe  BTOPOr0 TOpsilka C  TOCTOSIHHBIMU
Ko3(duiieHTaMu. AJITOPUTM €ro pelleHusl.

30.'eomeTprueckasi  WHTeprpeTalusi  OOLeT0 YW  YaCTHOTO  pellleHus
IvddepeHIIMaIbBHOTO ypaBHEHUS.

Tema 3.4 Psobi

31.0npejesieHre UYUCI0BOTO psifia. [IprMepbl UXCIOBBIX PS/IOB.

32.YactuuHasa cymma psga. OripefesieHre CXOA1erocs psija.

33.Heobxogumoe yc/ioBHe CXOAUMOCTH psifia.

34.11py3HaK cpaBHeHUs.

35.11pu3Hak [lanambepa.

36.0npesiesieHNe CTENEHHOT0 U (DYHKI[MOHATBLHOTO PsifioB. Paauyc cxogumocTu
CTEeIeHHOr 0 psfa.

37.Pa3noxenure QyHKIUU B psij MaknopeHa.

Tema 4.1 OcHoebl meopuu 8eposiIMHOCMU U MamMemMamu4ecKoll cmamucmuku

38.2nemeHTbl KOMOUHATOPUKU. [TepeMelijeHus], pa3MellieHHs], COUueTaHusl.
39.Buzpl cnyvyaitHbIx coObITHI. Omiepaiy HaJl COOBITHSIMHU.
40.0THOCUTe/TbHAst YaCTOTa U BEPOSITHOCTb COOBITHS.

41.Teopema C/I0)KeHHs BEPOSITHOCTEM.

42.TeopeMa YMHO>XeHUSI BEPOSITHOCTEH.

45.Dopmysia NOJHOM BEPOSITHOCTH.

46. @opmyJia bepHymm.

47.]IUCKpeTHble ClyuyaliHble BeJUUMWHBL. 3aKOH pacripefie/ieHusi JUCKPeTHOU
C/TyyaliHOW BeJINUMHBI.

48.MaremaTuuecKoe OKUlaHHe U ero CBOMCTBa.

49. [lucnepcusi, ee CBOMCTBa.

Tema 5.1 HucneHHoe uHmezpupogaHue

50.IToHsATHE O UNCTIEHHOM UHTErPUPOBaHUM.

51.DopMysibl IPSMOYTOJIbHUKA B UAC/IEHHOM UHTErPUPOBaHUU.

52.®opmyJia TpaneLyu B YMC/IeHHOM UHTEeTPUPOBAHUU.

53.Dopmysa CUMIICOHA.

54.A6co/r0THAsE TTOTPELTHOCTh IPU YMC/IEHHOM UHTeTPUPOBaHUU.

Tema 5.2 YucnenHoe ducppepenyuposaHue

55.IToHsiTHE O YMCIeHHOM Ju(depeHIMPOBaHUN.

56.@opmynbl  mpubmkeHHoro  AuddepeHLMPOBaHUS,  OCHOBaHHble  Ha
HMHTEepIO/SILUOHHBIX (hopmyiax HbroTOHa.

Tema 5.3 ucaeHHoe peuieHue 00bIKHOGeHHbIX OU(PGepeHYUAIbHbIX ypagHeHULl

57.TloHsiTHE O UKC/IEHHOM pellleHny JuddepeHIa/lbHbIX YpaBHEHUM.

58.MeToz Diiniepa AJis pereHus: 0OLIKHOBEeHHBIX AuddepeHIalbHbIX YPaBHEHHH.



HpaKTI/l‘-IECKl/Ie 3K3dMeéHdIIMOHHbIE 3d/IdHHUA

1. Haiitu npou3BOAHYIO (DYHKIUU:
)Y = ctg lﬂx; 6)Y = In(x — 3]; B) Y = x? + sin X. Yy = x*e*

2. Haiiti BTOPYO NIPOM3BOHYIO (DYHKIIK:
)y = 2x* + 3x% + bx; 6)Y = sin 3x; B)Y = 5x* +cosx_

_ 2
3. Cuia ToKa M3MeHsIeTCsl B 3aBUCMMOCTU OT BDEMEHHU 110 3aKOHY I'=04t
Halitu cKOpoCTh U3MeHeHUsI CUJIbI TOKa B KOHIIE 8-U CEeKyH/bI.

4. CKOpOCTb MPSIMOJIMHEMHOTO [IBUYKEHUS TOUKW U3MeHSIeTCsI 10

— +2 _ .
3aKOHY V=1"—-8t+2 HatiuTe 3aKOH yCKOpEeHUS TOUYKHU.

5. Haupute HeonpepenéHHbIM UHTETPAJ:
2) J(x?—3x+ 1) dx;

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

f s
¢) 7 Voxra’

d) f€3x+2 dx.

6. HaiiguTe Heonpeie/IéHHbIM UHTErpas:

J- xdx
1+x2.
b

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

6. BerumciuTe onpe/ie/ieHHbIA UHTerpast:

J; (Vx - 2)ax;

a)
fl(xz +2x — 1)dx;

b)

ta &

IE

(cos x — sin x)dx.

”|‘r=|

0)

7. Hatitu obirjee peiieHve auddepeHIIMaTbHOTO YpaBHEHUS:



a) * ¥
Y 2x+3
b) @x

8.Halitu yacTHOe pellieHre ypaBHEHUS:
dy dx

a) * ¥ Jecnu y=4, nipu x=0;

b) V' = xz’ ecm y(0)=0;

) xdy = ydx

c) B , ecmm y(1)=1.

9.HaiiTu 3aK0H JIBW>KeHMUS Tejla OTHOCUTeIbHO ock OX, ec/ii OHO Hadaso

— 2
[BUraThes U3 Touku M(4;0) co ckopoctbio ¥ = 287+ 3L

10.HatiTu obirjee petiieHue auddepeHI[HaTbHOTO YPaBHEHHS:
a) Y+ 25y = D; 6) Y~ 12y + 36y = {]; )Y~ 3yy+2y=0

11.HaiiTy yacTHOe pereHue auddepeHIaTLHOTO ypaBHeH:s J +y —6y=0

ecy V=3uny =1nmpux=0

12.HaiiTu yacTHoe pelieHre AuddepeHManbHOr0 YpaBHEeHUs

yr—6y +9y = D, ooy Y=3uy =—6npux=0
o 3
13.MccnenoBaTth Ha CXOAMMOCTD S, =1 2n .
oo 3 n
14.Vcc/ie[oBaTh Ha CXOUMOCTh psn — "+ 2™
w21
15.HaviguTe yacTUYHYIO CyMMyS + paga” Tn41
w 3
16.HalTi yaCcTUUHy10 CymmMy Sz paga tn2
oo 2"
17.Haiitn %+ psaga = tn+z

18.0Onpepnenute BUA psja:

o (2x+1)T 1M w3
a) "™t o ; g) T hoan-1; ) T

b




19. A4_ MHO>KEeCTBO [leJIuTesie uncia 24. B_ MHO>KeCTBO JleJiuTesier uncaa 15.

3arnucaTh MHOYKECTBa ANB Uu AUB )

20.MHO>XXeCcTBO A=1{ab, C}, MHO>KeCTBO B={b,cf,e d}.BaHI/ICEiTB ANB u

B\A

21.0mnpepenvTe cTernieHb BepllivHbl A rpada:
A

A

22.B ypHe HaxoasTcsi Oesble, KpacHbIe U cuHUe 11apbl. CoObITHE A - BBIHYT
OestbIii 11ap, coObITHE B — BBIHYJ KpacHBIH 1m1ap, coobiTrie C — BBIHYJI CHHUAN

map. B uem coctout ciepytoiijee cobbitThe: a)B+C; 6)‘£1 B ; B)A+B.

23.HailiTi BepOsITHOCTh BBINa|eHUsT UrCia, KpaTHOrO TpeM TMpU OAHOM OpocaHuu
WUTPOBOTO KyOHKa.

24.B ypHe 10 6enbixX, 5 KpaCHBIX U 5 3e/1€HBIX 11apoB. HaliTi BeposSTHOCTH TOTO,
YTO BBIHYThIM Hayraj 1ap 6y/jeT LiBeTHbIM.

25.BeposiTHOCTE NoMNajaHys B MULLIEHB [i/1s1 iepBoro BeicTpena 0,85, a ans
BTOpOro - 0,8.Cioprcmen czenan JBa BeicTpesa. HalT BepoSITHOCTB TOTO,

yTo 00a BRICTPesIa TTopa3v/Iivi MUILIEHb.

26.B suke umerotcs 30 mapoB 6esioro 1jBeTa U 5 uépHoro 1Beta. M3 siyka
Hayjauy 6epyT oauH 1m1ap. HailT BepOATHOCTH TOTO, UTO IIIap OKaXKeTCs

UEPHBIM.

27.Tpu cTpenka He3aBUCMMO JpYT OT Jpyra CTPeJsitoT 110 Lje/ikd. BeposiTHOCTh
TI0TalaHus B Lie/Ib J/151 TIepBOoro crpesika pasHa 0,75, gas sToporo 0,8,

s tpeteero 0,9. Onpezsenute BepOSTHOCTb TOTO, UTO BCE TPU
CTpeJIKa MPOMaxHYTCH.

28.1aH 3aKOH pacnpeziesieHrs CTy4auHOW BeJIMUUHBI.
X 1 2 3

P 102)01]0,7
HaliiTe MaTeMaTAUYeCKOe OXKH/JaHWe U TUCTIEPCUIO.




29.laH 3aKOH pacnpeneneHns cay4yanHon BeNYUHbI

X -2 -1 1 2 3

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

HaliiTe MaTeMaTHAUYeCKOe OKH/JaHWe U IUCTIePCHIO.

- 202 +1)
3-2i
31.TlpeacTaBbTe B TPUTOHOMETPUYECKOM (popMe uuc/ia:
a)3i; 6)1-iv3.

30.BbInosiHuTe JeUCTBUS:

32.TlpeacTaBbTe uKc/a B MOKa3aTe/bHOU (popMme:

a)3+i; 6) 2L,

8+ 2i
33.Haiiaure moaynb uncia °- 3i .

3i-1

2i+1°

35.BbiunciuTe  TpUOMKeHHOe — 3HaueHWe ~— WHTerpara 1o QopmyJie
TIPSIMOYTO/TbHUKOB:

) J-Ua xdx; 6 flﬁ(lz—x]dx; 5 f:(x"' ljdx.

34.Havigute aprymMeHT 4nc/ia

36. HaiiTu abCOIOTHYIO MOTPeITHOCTh MPUO/IKeHHOT0 3HauUeHusI MHTerpaJa:
3
) (2 +x)dx

37.IlocnenoBarenbHble 3HaueHUs (QYHKLWW, SIB/SIOLENCS pelleHreM 3aJauu
= F
Komm a5 AuddepeHIaabHOr0 ypaBHeHus - fxy) C HayaJbHbIMU

YCIOBUSIMH  V(X0)=Yo, X=Xo HAXOASATCS TI0 MeTOAY Jilsiepa  Vi+1=yk+hf(Xk,yi).

Haiitu y,, onpezensemoe ypasreruem Y = 9Y ~ 2% oy vi=2, xo=1 u mare
h=0,2.
38. 1151 GyHKI[MY TTOCTpOeHa Tab/MIja KOHeUHBIX 3HAUeHUN
i X; Vi &Yi &zyi ﬂayi
0 1 12 4 2 -5
1 4 16 6 -3
2 7 22 3
3 10 25




Harvigure

A
y () = = Ay, -

z
Yo

_|_

a
A%y,

+o)
3 B TOUKe Xo=1.

39.HaiiguTe ipubsmkeHHOe 3HaUeHHWe MPOM3BOAHOM (GYHKIMH 110 (hopmyiie

y ()~ h(Ayp + 222y, + )

Tab/MIIe 3HAUEHUH pyHKLINM

X123

4

yl21]6

7

, Tlie

=

cocTaBjieHa Tab/Mila KOHeUHbIX pa3HOCTel

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

X—Xg

2

, B Touke x=2,5, ec/u 1o



