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1 ITosacHUTe/IbHAA 3anMCKa

KoHTponbHO-u3MepuTe/ibHble MaTepuanbl (fganee KMM) mpeaHa3HaueHbl [jist
KOHTPOJIA W OIleHKHM 00pa3oBaTelbHBIX JOCTXKEHUM OO0yuaroluXcs, OCBOHWBIIIMX
nporpamMmy yuyeOHoM aucuuruiiHbl EH.01 MaremaTuka.

YuebHass gucummyiiHa EH.01  Martematuka — siBisseTcsi  00si3aTe/IbHOM
OUCIIUTVTAHOM W OTHOCHUTCS K MaTeMaTHUeCKOMY U OOII[eMy eCTeCTBeHHOHAayYHOMY
1[uK/1y. Ha ocBoeHue rporpammel yueOHOM AuciumanAel EH.01 MaTemaTHKa OTBeIeHO
MaKCHUMaabHOW yueOHoM Harpy3ky — 105 4acoB, B TOM 4uc/Ie:

- o0s13aTesibHAs ayIUTOpHAsi Harpy3Ka CTyeHTa -70 4acos,

- CAaMOCTOSITe/TbHOM BHeayJUTOPHOU Harpy3Ky CTyZeHTa — 35 4acoB.

KM BkmoualoT B ce0si KOHTpOJIbHBIE MaTepuanbl [Jii TIPOBeZEeHUS
oTepaTUBHOTO (TIOYPOYHOT0), PyOeKHOTo (10 pa3fesaM W YKPYIMHEHHBIM TeMaM) U
WTOrOBOT'0 KOHTPOJIA 10 3aBepILEeHUI0 U3yUeHUs JUCLIUTLIAHBL.

KHM npedycmampueaem csiedyroujue 6uobl KOHMpPO/isi:

- MMCbMeHHbBIe PabOoThI;

- KOHTPOJIb C TIOMOIIIbI0 TEXHUYEeCKUX CPeJICTB ¥ UHPOPMAIIMOHHBIX CUCTEM.
KHM npednonazaiom caedyrowjue popmMbl KOHMPOJIsi:

- TeCTUpPOBaHMUe,

- KOHTPOJIbHBIE PAOOTHI.

Wtororoii ¢hopmMoii KOHTPOJISA 110 3aBepIleHHI0 U3yueHHs JUCLIUTIUHbI
EH.01 MaremaTHKa, COTJIaCHO y4eOHOTO TJlaHa, SIB/ISIeTCS S9K3aMeH, KOTOPBIN
NpoBOJUTCS B (hDOpMe YCTHOTO 3K3aMeHa I0 pacluCaHuI0 3K3aMeHOB, YTBepP)XAEeHHOIro
JAPEKTOPOM TeXHUKyMa.

KUWM pa3paboTaHbl Ha OCHOBAHHUU:

- ®I'OC CIIO mno crneguansHOoCcT 23.02.06 TexHuueckas >SKCIuTyaTalus
TOJBU)XKHOTO COCTaBa ’KeJIe3HbIX [JOPOr;

- yuebHoro TtutaHa creruasbHOCTH 23.02.06 TexHWUecKass KCILTyaTalus

MNOABM>XKHOI'O COCTaBd >KeJIE3HbIX AOPOr,



- paboueii riporpammel o auctiviiHe EH.01 MaremaTtuka st
criefuanibHOCTU 23.02.06 TexHuyeckas 3KCItyatalys MOABUKHOTO COCTaBa KeJie3HbIX
A0pOr;

- [Tono>xeHus o Tekylleil U MPOMeXYTOUYHOM aTTeCTal[uu CTyZeHTOB (uran
CamI'YTIC B r. CapaToBe, obyuatoruxcs 1o OITOIT CITO Ha ocHoBe @I'OC CIIO.

B pe3ynbraTte ocBoeHus1 yueOHOM AUCLUTUIMHBI 00yUaroIuiics A0/KeH
ymemb:

¥1 ucronb30BaTh MeTO/IbI IMHENHOMW anreOphl;

Y2 pemiaTe OCHOBHBIE TIPUKJIAJHBIE 33/laU¥ YMC/IEHHBIMA METOJaMU.
3HamMb:

31 OCHOBHBIE TIOHSATHSI U METO/bI OCHOB JIMHEMHOUN aireOpbl, AUCKPETHOM
MaTeMaTHKH, MaTeMaTU4eCKOro aHaiv3a, TeOPUM BepOSATHOCTM M MaTeMaTH4yeCKOU
CTaTUCTHUKWY;

32 OCHOBHBIE UMC/IEHHbIE MeTO/Ibl PellleHrs MPUKJIaJHbIX 3a/ay.

B pe3ynbTaTe OCBOeHHsi YyueOHOW [JUCLUIUIMHBI OOyuaroluiics [Jo/DKeH
copMUpOBaTh Ciefytoliyie 00me KOMIeTeHLUH:

OK.01 TIloHuMaTrh CyIIHOCTb W COLMA/JbHYI0 3HAUMMOCTh CBOel Oyayiieit
ripoeccuu, MPOSIB/ISATh K Hel yCTOUUMBBINA UHTEPeC.

OK.02 OpraHu3oBbIBaTh COOCTBEHHYIO [1eSiTe/IbHOCTb, BBLIOMPATh THUIIOBbIE
METOAbl W CIOCOObI BBLITIONHEHUs TpPOGeCcCUOHANbHBIX —3aJau, OLleHHWBaTh WX
3¢b(PeKTUBHOCTh M KauecTBO.

OK.03 TlpyHumaTh pellleHUs] B CTaHJAPTHBIX M HECTaHAAPTHBIX CUTYyaLUsIX U
HeCTH 3a HUX OTBETCTBEHHOCTb.

OK.04 OcyiiecTB/sATh TOMCK U MCIO/Ib30BaHWe UHGOpMaIUU, HeOOXOAUMOM 115t
3¢b(EeKTUBHOTO BBITIOJIHEHUSI MpodeccHoHaNbHBIX —3a/lad, MpodeccHoHaTbHOTO U
JIMYHOCTHOTO Pa3BUTHSL.

OK.05 Wcrnonb3oBaTe WHPOPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUA B
ripocecCcroHabHOM J1eATe/TbHOCTH.

OK.0 6 PaboraTh B KO/IJIEKTMBe U KOMaH e, 3pPeKTUBHO 00IIaThCs C KOJ/IeraMu,

PYKOBOACTBOM, HOTPE6I/IT€]'IHMI/I.



OK.07 bpate Ha cebs OTBeTCTBEHHOCTb 3a PpabOTy u/JeHOB KOMaH/pbI
(MogUMHEHHBIX), pe3y/IbTaT BbINOJTHEHUS 3a/JaHUM.

OK.08 CamocrosiTeqlbHO onpeZensTh 3aiaui Npo¢eCCUOHATBHOIO Y JIMYHOCTHOTO
pa3BUTHs, 3aHUMAaThCsi camMooOpa3oBaHHEM, OCO3HAaHHO TI/IAHMPOBATh TOBBIIIEHHUE
KBa/IM(PUKALIWU.

OK.09 OpueHTUpOBaTBCS B YCJOBUSIX UYaCTOM CMEHbl TEXHOJIOTMM B
Npo(eCcCUOHATLHOM /1eTe/IbHOCTH.

B pe3ynbrate ocBOeHUsI yueOHOW AMCIMIUIMHBI CTYJEHT J0/DKeH chOpMHpPOBaTh
cienytolye npogeccuoHa bHbIe KOMIIETeHL[UM:

[MK 2.2 TlnaHupoBaTh W OPraHU30BBIBAaTH MEPOIIPUSTHUS TI0 COOJIIO/IEHUI0 HOPM
6e30macHbIX YCI0BUM Tpy/a.

[TK 2.3 KoHTpo/MpoBaTh 1 OlleHWBaTh KaueCTBO BBITIOMHSIEMBIX padoT.

[TK 3.1 OopM/iATh TEXHUUECKYIO U TEXHOJIOTUUECKYH0 JJOKYMEHTal||H.

[MTK 3.2 Pa3pabarbiBaTh TeXHOJIOTHYECKUE TIIPOLECChl HAa PEMOHT OTZe/bHbBIX
JleTajier ¥ y3JI0B MOJBUKHOIO COCTaBa KeJle3HbIX JOPOr B COOTBETCTBUU C HOPMAaTUBHOM

JNOKyMeHTalueH.



2 Pe3y/IbTaThbl 0CBOEHHS JUCHMILUIUHBI, TO//Ie)Kalljie MpoBepKe

Pe3synbTarhl O0BéM BpemeHH, Buj v Ne 3agaHun
oﬁyqeﬂml HOMepa Pa3/ie/ioB | oTBeJEHHBIX HA H3ydyeHHe IS
(ocBOEHHBIE o (Tem) mo paboueit | (MaxkcumanbHAas HA2Py3Ka)| omMepaTHBHOrO.
CHOBHbIE N10Ka3aTe/Iu OLeHKH pe3y/IbTaToB
yMeHHUsl, yCBOeHHbIe nporpamMme qach! % PYOeXHOT0 U
3HaHMs) / UTOr0BOr0
Komvmnerenuuu KOHTPOJIsA
Ymern: Ywmeer:
Y1 - TIepeBOJIUTb M3 anrebpanyeckoit Hopmbl B
3HaThb: TPUTOHOMETPHUYeCKYI0, TI0Ka3aTe/JbHYH U 00paTHO;
31 - BBITIOJIHSTh AEUCTBUS C KOMILIEKCHBIMH YMC/IaMU B
OK 1-9. anrebpanyeckoii hopme;
IIK 2.2. - BBITIOJIHSTh AEUCTBUS C KOMILJIEKCHBIMH YMC/IaMU B
IIK 2.3. TPUTOHOMeTpUUecKou opme
gg ;; - HAXOIUTh cyMMapH?e HarpspKeHue C IIOMOLLBI0 Tema 1.1 12 12% 13 4.1 [13 4.0
2. KOMILJIEKCHBIX YUCeJT; )
- OmpeJe/ATb apryMeHT KOMILIEKCHOTO Yuc/a
- n300pakaTb yKc/ia B KOOPAUHATHOM TJIOCKOCTH.
3Haert:
- TIpaBuJIa BHITIOJTHEHUS 1eHCTBUIM C KOMILIEKCHBIMU
YyuC/laMy;
- [IpaBUJIa NlepeBOo/ia BeJIMUWH, 3a/laHHbIX YpaBHEHWEeM
rapMOHUYECKHX Koie0aHUl B KOMITJIEKCHBIE UHC/Ia.
Ymertn: Ywmeert: Tema 2.1 11 11%
Y1 - HaXOJWUTh 00be/IMHEHNE, TIepeceyeHre U pa3HOCTb [13:4.3
3HaThb: MHO>KeCTB;
31 - OTIpe/ieNISITh KOJTMUeCTBO BepIIuH rpada;
OK 1-9. - IPUMEHSITh TeopHto rpadoB MPU pellieHur
IIK 2.2. TPUKJIAJHBIX 3ajadu.
IIK 2.3. 3Haert:
IIK 3.1. - paBW/Ia [IeMCTBUM MPU BBIMIOJIHEHWH OMNepaLivuii Hajl
IIK 3.2. MHO>KeCTBaMU;




- OoTIpeJiesieHre U CBOMCTBa rpago..

YMeTh:
Y1
3HaTh:
31
OK 1-9.
IIK 2.2.
IIK 2.3.
IIK 3.1.
IIK 3.2.

Ywmeer:

- HaxOJWTb MPOU3BOHYIO QYHKIUY;

- OIKCHIBATh CBONCTBA QYHKIMU C TIOMOIIIbIO
TIPOX3BOJHOW;

- cTpouTh rpaduk (yHKIMH, UCTIO/b3Ysl ee CBOMCTRA;
- HAXO/IUTh OIpe/ie/IeHHbIN UHTerpas;

- COCTaBUTh OMpeie/ieHHbIN UHTerpaJ 1o yCI0BUI0
TMPUKJIaZJHOW 3a/1auu;

- IPUMEHSITh OTpe/ie/IeHHbIN UHTerpas rpu
orpe/ieJieHUM YpaBHEHUsI My TH, TIIOaAN

uryper;

- pewath AuddepeHLIvanbHbIe ypaBHEHNs II€PBOTO U
BTOPOT'O TIOPSI/IKOB,;

- HaxXOJUTb UaCTHbIe pelieHUs AuddepeHIanIbHbIX
ypaBHeHUM TP 3a/laHHBIX Haya/lbHbIX YC/IOBUSX;

- cocTaB/ATh AuddepeHiManbHOe ypaBHeHe 110
YCJIOBUIO 3a/Iauy;

- pacKk/ia/ibiBaTh (PYHKIIUU B UMC/IOBBIE PSifib;

- HaXO/IUTh YaCTUYHbIE CYMMBI Psi/ia;

- orpejieNiATh CXOJAUMOCTh psifia M0 U3y4YeHHbIM
TIpU3HAKaM.

3Haert:

- OCHOBHbIe (opMyJibl JudPepeHIIMpOBaHYS;

- (hopMyJty A/11 HaxXOXK/IeHUsI OIpe/ie/IeHHOTO
WHTerparna;

- OCHOBHBIE ()OPMYJIBI U CTIOCOOBI MHTETPUPOBAHMS;

- MeTo/ibl pertieHust AU depeHIMabHBIX YDaBHEHUM;
- IPU3HAKU CXOZAUMOCTH PsAJia;

-TpaBU/ia IPUMEHEeHUs UNCJIOBBIX PSI/IOB TP pellieHuH
3ajau.

Tembl 3.1;

3.2;3.3;3.4

35

35%

[13 4.4;113 4.5;
[13 4.6;I13 4.7

YMeTh:
Yi

YMmeert:
- HaXO/UTb UMCJIO MepecTaHOBOK, COUeTaHUN U

Tema 4.1

16

16%

[13 4.8; I13 4.9




3HaTh:

pasMelLLeHnH;

31 - pa3MyaTh COeMHEHUE 110 TEKCTY 3aZauu;
OK 1-9. - HaxOJWTb BEPOSITHOCTb COOBITHS, MCTIONB3YS
IIK 2.2. KJIacCHUeCKoe orpe/ie/ieHrue BepOsiTHOCTH;
IIK 2.3. - MPUMEHATH TEOPEeMbI O CYMMe U IPOU3BeleHUH
IIK 3.1. COOBITHH;
IIK 3.2. - ucrosb30BaTh Gopmyiny bepHy/iu npu perieHUH
TIPUKJ/IAHBIX 3a/a4.
3Haert:
- (hopMyJIBI A1 HAXO0XK/IEHHWsI YMC/la TIepeCcTaHOBOK,
pasMeLLeHrH U COUYeTaHUl;
- oripeJie/ieHre BEPOSITHOCTH COOBITHSI;
- TEOpeMbI 0 CyMMe U TIPOU3BeJIeHUH COOBITHIA;
- MeTO/Ibl MpUMeHeHUs popMyJibl bepHyimm s
pelleHus: CTaTUCTUYeCKUX 3a7a4.
YMmethb: Ymeet: Tema 5.1;5.2;5.3 23 23% M3 4.10: T134.11
Y2 - HAXOIUTh 3HAUeHUe OIpe/le/IeHHOr0 UHTerpasa 13 4.12
3HaTh: MeTO/iJaMU NPSIMOYT'OJIbHUKOB U TpareLjuy;
32 - pa3MuaTh M0 PUCYHKY CIIOCOOBI YMCIIEHHOTO
OK 1-9. HWHTerpupOBaHUS;
IIK 2.2. - HaXO/IUTh MPUO/IMPKeHHOE 3HaueHWe (QyHKIUU
IIK 2.3. MeTOZlaM{ YHC/IeHHOr0 AudQepeHLIpOBaHuS;
IIK 3.1. - HaXOJUTh 3Ha4YeHVe NIPOM3BO/HOM B TOUKE,
IIK 3.2. TpuMeHsist MeToJ, Jiepa;

- pellaTb MeTOZIoM Jiiiepa 0OLIKHOBEHHbBIE
nvddepeHiMaibHble ypaBHEHUS;

- IPUMEHSITh MeTOo/], Dilyiepa Mpu pellieHrur
TIPUKJIA/IHBIX 3a/1ay.

3Haert:

- TIpaBUJIa HaXOXK/IeHUsl OTIpe/ie/IeHHOr0 UHTerpasa
MeTO/IlaMH1 UMC/IeHHOTO WHTeTrpUPOBaHUS;

- (hopMmyibl MeTOZa Diinepa /it HaXOXKeHust
NIPUOJTIKEHHBIX 3HAUeHWH QYHKIMUA METOAaMU




yncsieHHoro guddepeHLIMPOBaHMUS;
- MeToZ Diisiepa pellueHUs Au(QepeHIanbHbIX
yPaBHEHUH.




3. Teoperuueckue 3asanusn (T3)

4.1 PacueTHoe 3ajjaHue

4.1.1. TekcT 3afjaHus

Bapuanr 1
1. MWcnonw3ys anrebpanueckyro (GopMy KOMIUIEKCHOTO UHCJ/Ia, BBITOTHUTH
NeUCTBUS:
6 (lclr:rsz—’T +1 sinz—n) + 2 (cu:rsE +1 sinz)
a) 3 3 3 3 ;
2(cos30° +isin307)- 3(cos90° +isin907?)
b)
2. Vcnonb3ysi TpUroHOMeTpUYeckyro (opMy KOMILJIEKCHOTO UKCJ/ia, BHITIOJIHUTD
JIeMCTBUS Y 3aMMcaTh pe3yJ/ibTaT B MOKa3aTebHOM dhopme:

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

b) 6[(:05 160° + i sin 160°):4/3(cos40° + i sin 40°), 0 (2 +2i)°

BapuanT 2
1. Ucnonb3yss anrebpanueckyto (GopMy KOMILJIEKCHOTO UHC/A, BBIOJHUTh
JeCTBUS:
am PR+ 4 T . . T
2 (cos— +1 sm—) + (cos— + i sin —)
a) 4 4 4 4/
4(cos60° +isin 60°)- 2(cos0° +isin07)
b)
2. Vcnonb3ysi TpPUrOHOMeTPUYecKyro (popMy KOMILJIEKCHOTO UMCJia, BHITIOJIHUTD
JIeMCTBUS Y 3aMMcaTh pe3yJ/ibTaT B MOKa3aTebHOM (opme:

21 . . (21 1 51 .57
(CI‘JS (—T) + 1s1n (—T)) "= (CDS —T+ SIH—T)
a) 2 2 5 6 6 /.

b) (6 — 61):v/3(cos 40° + i sin 407). Q) (cos15° +isin 15%)%

Bapuanr 3
1. Ucnonb3ys anrebpanueckyo (HopMy KOMIUIEKCHOTO UHC/A, BBIMOTHUTh
JeUCTBUS:
T . . T 2 . . 2T
(ccrs— + i sm—) + 3 (cos— +i sm—)
a) 3 3 3 3 ;
4(cos45° +isin45°)-3(cos180° +isin180°)
b)
2. Vcnionb3ysi TPUTOHOMETPUYECKYIO (POPMY KOMILJIEKCHOTO UMCJ/Ia, BBIMOTHUTD

JIeMCTBUS Y 3aMuMcaTh pe3yJ/ibTaT B MOKa3aTebHOM (opme:
2) v/3(cos 92° + i sin 92°) - v/6(cos 88° + sin 88°).



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

BapuanT 4

1. Ucnonb3yss anrebpanueckyto (GopMy KOMILJIEKCHOTO UHC/A, BBIOJIHUTh

JeCTBUS:

5T « .« 9T T « .« I
"-1- (CGS— +1 SIII—) + (CI‘JS— + 1 3In —)
a & & 6 6.,

>

2(cos30° +isin307)-3(cosm + isinm)

b)

2. Vcnonb3ysi TPUTOHOMETPUYECKYH0 (POPMY KOMIIJIEKCHOTO UHMCJ/Ia, BBIOTHUTD
JeCTBUSI W 3anMcaThb pe3y/bTaT B MoKa3aTeJbHOU (hopMe:

a) (4+4i)-3(cos75° +sin 75°).

b

37T . . OT 1 T . . T
"-1- (CI‘JS— +1 SlIl—) . (CDS (——) + 1351n (——
b) 12 12 2 12 12

i o L an10
0 (ﬁ(cosS? +1isin57%) .

4.1.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.1.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHOBHBIE MOKAa3aTe/u
OI€EHKH pe3y/JibTdTd

KpuTepuu oneHKu

Y 1 BbINoOnHATD 1eWCTBUS Ha/Jl
KOMIJIEKCHBIMU UMC/IaMU B
anrebpanueckoi u
TPUTOHOMETPUYECKOU

dbopme;

Y 3 IlpencraBasith

KOMIUIEKCHOe
YMCJIO B TTIOKa3aTe/IbHON

(opme;

- [lepeBof u3
anrebpauueckoii ¢opMbI B
TPUTOHOMETPUYECKYHO,
TTOKa3aTe/IbHyI0 U 00paTHO

- JeiicTBUS C KOMIT/IEKCHBIMU
YKMC/IaMH B a/irebpanyeckoi
dbopme

- [eiicTBUS C KOMIT/IEKCHBIMU
YKC/IaMU B
TPUTOHOMETPUUECKOU hopme

5 «OT/IUYHO» -
BLITIO/IHEHO BCE;

4 «X0opoLIo» -
BBLIIOJIHEHO 4 U3 5;
3 «y[0BJ» -
BBLIIIOJIHEHO 3 U3 5;
2 «He yJO0BJI» -
BBLINOJTHEHO MeHee 3

3 1 OCHOBHbIE IOHATUSA U
MeTO/Ibl TMHENHOM anrebpbl

- ITepeuniciienue
10CJIe/J0BaTeTbHOCTH
JeMiCTBUM TIpU MepeBojie
KOMILJIEKCHBIX UrCes U3
O/IHOM (POpMBI B IPYTYIO U
TIPY BBIMOJTHEHWUU JIEMCTBUM C
KOMILJIEKCHBIMU YMCJIAMU

4.2 PacueTHoe 3ajjlaHuie




4.2.1. TekcT 3ajaHUs

Bapuanr 1
1. Tlo JaHHBIM yYpaBHEHUsIM HarWcaTh COOTBETCTBYHOIIME KOMIIJIEKCHbIE UKC/ia B
TPUTOHOMETPUUECKOM, TIOKa3aTe/JibHONM U anreOpanueckoid dopmax u

MOCTPOMTE COOTBETCTBYIOIIME BeKTOPbI(MpuHMMaercst © = 514 paa/cumu

w = ISDDUPpa,ch):

u= 2sin(wt+ =
2 ( EJ;

b) U= 127 sin(wt + 120“]'

2. JIea TreHepaTopa, KOTOpble Jat0T (MpA CTaHAAPTHOM  COCTOSIHUM)

— ¥ [}
cootBercTBeHHo Hanpsokerus U1 = 220 sin(wt + 60°) u

— 1 —_ o
u, = 127sin(wt —90°) coeHeHbl  TOC/enoBaresbHO.  OripenenuThb

[=0,5A

COIIpOTHBJ/IEHKE HA 3aKMMdX LIelH, eC/IM Ch/id TOKd , 1 HaIllpsDKeHune

OyzZeT cymMMapHBIM.

BapuanT 2

1. 1o jaHHBIM ypaBHEHUSIM HalWCaTh COOTBETCTBYHOIME KOMIJIEKCHbIE UKC/Ia B
TPUTOHOMETPUUECKOM, IIOKa3aTe/JbHON U anreOpanueckoid Gopmax u
MTOCTPOUTH COOTBETCTBYHOIIIUE BEKTODBI (mpuHUMaeTcs

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

2. JIa TreHepaTopa, KOTOpble JatoT (MpU CTaHAZAPTHOM  COCTOSIHUM)

— ¥ [}
cooTBeTCTBeHHO Harpsvkenus U1 = 220 sin(ot +30°) u

u, = 127sin(wt—270°) coeWHEHbI TOC/IeZioBaTebHO.  OmpeieuTh

[=0,6A

COIIpOTHUBJ/IEHKE Hd 3a>KMMdAX LIelH, eC/IM ChJ/ila TOKa , 1 HallpsDKeHne

OyieT CyMMapHBIM.

Bapwuanr 3

1. Tlo jaHHBIM ypaBHeHHUsIM HalKCaTb COOTBETCTBYHOIME KOMILJIEKCHbIE UKC/a B
TPUTOHOMETPUUYECKOM, TIOKa3aTe/ibHOW U anrebpanyeckodt ¢opmax u
MOCTPOUTBH COOTBETCTBYIOLLIIE BEKTOPHI (MPUHUMAETCS
w =314 pan/c unu w = ISUDDrpaﬂfc):

u = 0,8sin(wt + 2).

a)



b) U= 12 sin(wt + 9{]"’].

2. JIea reHepaTopa, KOTOpble Jat0T (MpA CTaHAZAPTHOM  COCTOSIHUM)
— 1 —_ o
cootBercTBeHHo Hanpsokerus U1 = 220 sin(wt — 60°) u
— 3 Q
u; = 127sin(wt +90°) coelUHeHbl  TIOC/enoBareslbHO.  OnpegenuTb
COMPOTHBJ/IEHUE Ha 3aKMMax LieMu, ec/id CUJla TOKa = 'D*SA, Y HanpsbKeHue
OyZeT cyMMapHBIM.
BapuanT 4
1. 1o jaHHBIM ypaBHEHUSIM HalWCaThb COOTBETCTBYHOIME KOMIJIEKCHbIE UKC/Ia B
TPUTOHOMETPUUECKOM, IIOKa3aTe/JbHON U anreOpanueckoid Gopmax u
TTOCTPOUTH COOTBETCTBYIOLLME BEKTOPHI ( IPUHUMAETCS
w =314 pag/cunn w = ISDDBrpaﬂfc).
. T
u= 4sin(wt+-)
a) 2%
b) u=2sin(wt+ 180°)
2. [Iea reHepatopa, KOTOpble JatOT (OpU  CTaHJAPTHOM  COCTOSIHUM)

i ¥ 4]
cooTBeTCTBeHHo Hanpsukenus U1 = 220 sin(wt +90°) n

— 1 — o
u, = 127sin(wt — 60°) coeUHeHbl  TOC/enoBaresbHO.  OripenenuThb

[=0,5A

COIIPOTUBJIEHME HAd 3a’KMMdX LIelHn, eC/IN ChJia TOKd , 1 HaAIlIpsOKeHne

Oy/leT CyMMapHBIM.
4.2.2. Bpems Ha Bbino/iHeHue: 60 MUH.

4.2.3. [TepeuyeHb 00HEKTOB KOHTPOJISI U OL[eHKH

HaumeHnoBaHue 00beKTOB
KOHTPOJIA M OIIeHKH

OcHoBHBIE TOKa3aTe/ !
OIleHKH pe3yJ/ibTaTa

Kputepuii onjeHKH

Y2 IlpuMmeHATH MeTO.bI
nuHeWiHOW — anrebpbl  Ayis
pelLleHus

npogeCCUOHAJIbHBIX 33/1ay;

- Haxoaute cymmapHoe
HarpsbKeHUe C MOMOILLbI0
KOMIIJIEKCHBIX UKCeT

- OnpenenneHne aprymeHTa
KOMILIEKCHOT'O UrCJia

- N306paxkeHue umncsia B
KOOP/JMHATHOM TJIOCKOCTH

5 «OT/IMYHO» -
BBLIIIOJTHEHO BCE;

4 «XOpoLIo» -
BBLIOJIHEHO 3aJlaHue
No2;

3 «y[0BJI» -
BBLIIIOJIHEHO 3aJ/laHue
Nol;

2 «He yJI0BI» -
BBLIIIOJIHEHO MeHee 1

3aJdHWA

3 2 Crioco0bl peliieHust

- IlepeunciieHue




10CJie/0BaTeTIbHOCTU
JIeVCTBUM MIPU TIepeBo/jie
BeJIMUMH, 3aJaHHBIX
ypaBHEHHEeM rapMOHHUYECKUX
KosieOaHH B KOMIL/IEKCHbIE
yucsia

- [lepeunciienue
rocsiefloBaTeIbHOCTH
JeMCTBUM TIpH

BBITIO/THEHUH [IeCTBUM C
KOMILJIEKCHBIMU YU CJIAMU

MPpUKJ/IdHbIX 3a1d4 METOZ0M
KOMIIVIEKCHBIX UHCeJl.

4.3 PacueTHoe 3ajjaHue

4.3.1. TekcT 3aaHus

Bapuanr 1

1. JlaHbl MHOXECTBA A={ab,cd fluB=1bcdek} yayry

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

2. Haiiru € YD, €N D,C\D,D\C ecmu € = (—;5), D =[-2;7]

3. B rpade, n3o6pakeHHOM Ha pHUCYHKe, yKa3aTb [MPUMepbl 3aMKHYTOI'0 MapllIpyTa,

e/ HavaslbHbIA MyHKT i,

V

Vo

4. KomzlqecPio pebep rpacda, YHIMEHTHBIX BepiirHe B, paBHO...
/ S




BapuanT 2

1. JJaHbI MHO>KeCTBa A=1{-2,4,567;uB=1{-1,0,4,6,8} yajmy

AUB,AnB,A\B,B\A.
2 Hairru €YD, CND,C\D,D\C ecu C = [—5;2], D = (—2;—!—:#3]'

3. B rpade, nzobpakeHHOM Ha PUCYHKe, YKa3aTh MPUMephl 3aMKHYTOT'0 MapIlIpyTa,

eCJIM Hava/IbHbIWA ITyHKT 43
Ve €7 v
Vg € Vi es Vg, ° )
[ ) [ )
e
1 e
6
o °
VB
\A e \Y
10 5
e
9 e
8
[ )
Vy

Bapuant 3

1. JlaHBI MHOXKECTBA A={a)

AUB,ANB,A\B,B\A.
CUD,CND,C\D,D\C ectu C = (—0;7), D = [-2;6]

2. Hantu

3. B rpade, n3obpakeHHOM Ha pHUCYHKe, yKa3aTb IPUMepbl 3aMKHYTOT'0 MapILIpyTa,

eC/I¥ Haya/IbHBINA MYHKT V2,
~ 0
. Vo € ,V;
ef
e, 4/
5 e
6
o
A\Y
v e \Y 8



\£
4. KomnuectBo pebep rpada, MHIUAEHTHBIX BepilivHe A, paBHO...

A

Bapwuanr 4

1. TaHbl MHOXKeCTBa A=1{-1,0,3,57uB=1{-2,-11,3,8} yajry

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

2 Haimu C YD, CND,C\D,D\C eciu € = [-3;5], D = (—:rz;alj.

3. B rpade, n3obpakeHHOM Ha pHUCYHKe, yKa3aTb IIPUMepbl 3aMKHYTOT'0 MapIlIpyTa,

eC/Ti HavyasIbHbIN ITyHKT Vs,
Vs €7 v

VE €2 V3 e3 V4 ° .

\E
4. KonuuectBo pebep rpada, MHIWIEHTHBIX BepITHHEe A, PaBHO...



4.3.2. Bpems Ha BbIno/iHeHue: 60 MuyH.

4.3.3. IlepeueHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumeHoBaHMe 00HEKTOB
KOHTPOJIA 1 OI€HKH

OcHoOBHBIE MOKAa3aTe/n
OI€EHKH pe3y/ibTdTd

Kpurtepuu oneHKH

Y1 BemonHAT, onepanyu
Haj,

MHOXeCTBaMU, IPUMEHSAThb
TEeOPUIO

MHO>XEeCTB MPU PelleHuU
MPUK/IaJHbIX 3a/1a4
Y2 Peuiartsb 3aauu,
TIPUBOASIIIME K
TOHATUIO Tpada, MPUMeHSITh
Teoputo rpacoB 1pu
peleHun
TIPUKJIa/IHBIX 3aJja4y

- Haxoguth o0beauHeHue,
riepeceueHyie U Pa3HOCTb
MHO>KeCTB

- OripefiesiATh KOJIMUECTBO
BepIIuH rpada

- [IpumensTH Teoputo rpados
TIPU pellieHruH NPUK/IaJHbIX
3a/1a4

5 «OT/IUYHO» -
BBLIIIOJTHEHO BCE;

4 «X0opoLIo» -
BBIIOJIHEHO 3
3a7aHnd,

3 «y[0BJ» -
BBIIIOJIHEHO 2
3a7aHnd;

2 «He yI0B/I» -
BBLIOJTHEHO MeHee 2

3aJIaHUN

31 OCHOBHBIE TIOHATHS U
MeTO/[bI
MACKPEeTHOU MaTeMaTHUKH

- [Tepeuniciienue
10CJ1eJ0BaTeTbHOCTH
JIeVCTBUM MPU BBITIOJIHEHUH
ornepalyu HaJ, MHOYKeCTBaMU
- OnipeiesieHne ¥ CBOMCTBA

rpa¢oB

4.4 PacueTHoe 3ajilaHue

4.4.1. TekcT 3afjaHuA

Bapuanr 1

1. UccnenoBath (YHKLMIO C TOMOIBIO TIPOU3BOJHOM W TOCTPOUThH eé

rpauk
2x
y=

1+x2

BapuanT 2

1. WccnemoBath (YHKIUIO C TIOMOLLBIO TPOM3BOJHOM M TIOCTPOUTH €€

rpaduk
2x+1
}.F =

x+3

Bapuant 3

1. UccnemoBaTh (hyHKIHIO C TIOMOIIBIO TIPOU3BOIHOM U TTIOCTPOUTD eé TpaduK

y=x>—3x+6




BapuanT 4

1. WccnenoBath (PyHKLMIO C TIOMOLbLIO POU3BOAHOU U MOCTPOUTH eé rpaduk

y=x*—8x*-9

4.4.2. Bpems Ha BbIIIO/IHEHUEe: 45 MUH.

4.4.3. IlepeueHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumenoBaHue 00beKTOB
KOHTPOJIA M OIIeHKH

OcHoOBHBIE TIOKa3aTe/In
OIleHKH pe3yJ/ibTaTa

Kpurepuii ojeHKH

Y1 UccnenoBaTk GyHKLMU C
TOMOIILIbIO POXU3BOIHOU

- YMeHue HaXOUThb
TIPOU3BOJHYIO (PYHKIIMU

- OnmceIBaTh CBOMCTBA
(YHKIMHU C TIOMOIIIbIO
TIPOM3BOJHOMU

- CTpouth rpaduk QyHKLUH,
WCI0JIb3Yys1 HalZleHHbIe
CBOMCTBA

5 «OT/IMYHO» -
BLITIO/IHEHO BCE;

4 «XOpoLIo» -
BBIIIOJ/JIHEHO 2
3a/1aHUA

3 «y[0BI» -
BBITIOJIHEHO 1
3aJlaHUe

2 «He y[I0BI» -
BBIIIOJIHEHO MeHee 1

3dJdHWA

3 1 OCHOBHBIE TOHATUA U
MEeTO/Ibl
MaTeMaTUUeCKOro aHa/ms3a

- [lepeunciienue
10CJ1eJ0BaTeIbHOCTH
J\eVICTBUH TIpH

MOCTpoeHnH rpaduka
byHKIMM

- 3HaHUe OCHOBHBIX (hOpPMYT
nvddepeHIMPOBaHUS

- 3HaHWe CBOWCTB (DYHKIIMU

4.5 PacueTHoe 3ajaHue

4.5.1. TekcT 3ajaHHUA

Bapwuanr 1 Bapwuasnr 2
1. Beruucmurb TI7I0IAIb ¢burypsl, | 1. Beruncamrhb TI7IOIIAIb burypsl,
OorpaHUYeHHOU CJTe Iy OIIMU orpaHAYeHHOMN Clie Iy HOIIMU
. y=x2+1 =2
JUHUSIMU:  TTapaboJsioi , =
JUHUSIMUA: BETBBIO TUTIEPOOJIBI x
mpavevn X = “LX =2y oepio 91 —6
mpsAMeIME~ * . 4% = M OCBIO
abcrmcc.
2. Bplunciuth 00beM Tesma, KOTOpoe abcucc.
Ox KPUBOJIMHEMHOU TpareLuu, T110/1y4a€eTCs I11pH BpallleHNH BOKPYyI' OCH




J =

. Lo ¥
OrpdHUYE€HHOU mnep6onon x

x=3,x=12

MMpAMbIMHA U OCBbHO

abcrucc.
CKOpOCTb TOUKHM MEHSIETCS 10 3aKOHY

v= (3t — 200M/¢ Hajirn yTh S,

KOTOPBIN Tpeo/jo/iesia ToUKa 3a Bpemsi

Ox Tpameruy,  00pa30BaHHOM

vy=05x, x=3,x=12

MMpAMBIMHA n

OCBbIO abcIHCC.
CKOpOCTb TOUKM MEHSIETCS TI0 3aKOHY

v=VStHAM/C papy nyTh S

KOTODBIM TIpeo/ioiesia TOUKa 3a TepBbie
9 ceKyH/| TIOC/Ie Hauasia JABVKEHMUS.

b

t= 4C, npolle/iiiee €  Hauvasna
JIBIDKEHMUSI.
BapuanT 3 BapuanT 4

1. Beruncautb IIoIa b ¢burypsl, | 1. Bberunciurb II01a b burypsi,

OorpaHu4YeHHOU celyoLMU OrpaHUYeHHOMN cefyoLUMU
2 2
() F —= (V) F = —_—

mamusmi: napabomoit Y =% T2 | jymmamu: napabomoit Y =% —1
mavevn X = 0X =3y ocpo|  mpamenu X =LX=% y oo
abcrmcc. abcrmcc.

2. BbrunciuTth 00beM Tesla, TOMy4YeHHOE
OT BpameHuds BOkKpyr ocu Ox
Tparieijiy, 00pa30BaHHOW MPSMBIMH

v =3x , x=3,x=12 , 40

abcrIucc.
3. CKOpOCTb TOUKU MEHSeTCS M0 3aKOHY

v= (2t + 40M/C Hajiry Iy Th S,

KOTOpI:Iﬁ mpeoaoJiejsia TOUKd 3a BpeMs

. Beruncmth  00bEM  Tema, KOTOpOe

TO/Ty4YaeTcs TIpU BpallleHUH BOKPYT OCH

Ox KPHBOJIMHEHMHOMN TpareLuy,

.'X-'Z

Jy=—

OrpaHUYeHHOW  KpUBOM 4,

mpamemu X = LX = 5 u ocsio
abcIucc.

CKOpOCTb TOUKHN MEHAETCA 110 3dKOHY

v =(6t7— AM/C gty MyThb S,

t=3c npouleAniee ¢ Hayanaa .
KOTOpBIi IIpeo/iosiesia TOYKa 3a BpeMs
[IBYDKEHHUS. 4
=€ npomengmee ¢  Hauanma
IIBUDKEHUSL.

4.5.2. Bpems Ha BbIIIO/IHEHUe: 45 MUYH.
4.5.3. IlepeueHb 00HEKTOB KOHTPOJISI U OI[eHKHU

HanMeHOBaHHe 00HEKTOB OcHOBHBIE NOKa3aTe/u Kpurepuii onjeHKH
KOHTPOJIA U OL|eHKH OLleHKHU pe3yJ/ibTaTa
Y2 IIpumensTs - YMeHue HaXOUThb 5 «OTJINYHON -
TIPUJIOKEeHUe onpe/ie/ieHHbIA UHTErpasl BbIIOJIHEHO BCE;




orpe/ie/IeHHOT0 UHTerpasia 4 «XOpOLLOo» -

MpU pellieHuM NPUKIaHbIX BbITIOQJIHEHO 2
3a/1au 3a/laHUd

- YMeHue COCTaBUTh
orpe/ie/ieHHbIA UHTerpa 1o
YCJIOBUIO TPUK/Ia[IHOU 3a/jauu

3 «ymoB» -
BBINOJIHEHO 1
3aJlaHre

2 «He yI0BII» -
BBIIIOJIHEHO MeHee 1
3a/1aHUs

3 1 OCHOBHbIE TIOHATUS U JIeUCTBUM TIPU

MeTO/bI

MdTeéMdTH4YeCKOI'oO dHd/IM3a | MHTerpasid

- [lepeunciienue
T0C/IeJ0BaTeIbHOCTH

HaX0XOeHWHK Or1peae/jIeHHOro

- 3HaHHe OCHOBHBIX (HOPMYJT
¥ criocob0B UHTErpUPOBAHMUS

4.6 PacueTHoe 3aiaHue

4.6.1. TexkcT 3afaHus

Bapuanr 1

1.

IToesn aBwxetcs co ckopocTbro 90 Km/4u. Ompefe/nTb CKOPOCTH Moe3za
yepe3 2 MUHYTHI T0C/Ie BBIK/IFOUeHUs ABuratesis, e 3a 40 cekyH[ OHa
yMeHbIIUTCA 10 40 Km/u.

CkopocTh pacriajla pagusi B MOMEHT BpPeMeHM t MpOIMOpLMOHaIbHA €ero
kKosmuectBy m(t). IlycTh B Hada/lbHBIM MOMEHT BPEMEHH Macca pajus

mp =200T. cxomxo pagus octaHetcd uepe3 300 jiet, ec/ii U3BeCTHO,

yro nepuos T mnonypacnaza pagvs (IIPOMEXYTOK BpeMEHH, uepe3
KOTOpBIM TepBOHauajbHas Macca yMeHblIaeTcss B 2 pa3a) paBeH 1550
rofjam.

CkopocTb obeclieHVMBaHUsI 000pY/ZOBaHUs BC/IeJCTBHME €r0 H3HOCA B
JAHHbIK MOMEHT BpEMEeHM TPOINOpLMOHAbHA €ero  (PaKTUYeCKOM
ctoumocTd. HauanmbHast ctoumocTb obopygoBanusi paBHa 1000 py6ieii.
KakoBa OygeT ero croumMocTh uepe3 10 ser, eciu yepe3 OJWH T0OJ] OHA
cocrasssiia 900 pybiieit?

yvdy = xdx

PemmuTe  ypaBHEHUe M HaWTU YaCTHOE  pelleHue,

y/I0B/IeTBOpSOIee yCI0BHIO ¥ — 4npu x = —2.

Haiitu oO1rjee perieHre JTUHEHHOTO OAHOPOAHOTO AuddepeHIHaTbHOTO
ypaBHeHUs1 BTOPOT'O TIOpsi/iKa C MOCTOSTHHBIMU KO3((ULIMeHTaMU:
a) V' + 3y —4y=0.
>



by ¥ — 2 +2y=0

BapuaHT 2

1.

[Toe3n aBuxeTcst co ckopocThro 80 KM/u. Oripefie/sinTh CKOPOCTH Moe3za uepes
3 MUHYTBI T[I0C/ie BBIK/IHOUeHUs1 JBuratesns, ecid 3a 30 CeKyHJ OHa
yMeHbIIUTCS 10 50 Km/u.

CkopocTb pacrafa pagusi B MOMEHT BpPeMeHU { MpPOIOpPLUOHaIbHA €ro
KosnuectBy m(t). [lycTb B HaualbHbII MOMEHT BPEMEHM Macca pajusi

mp =100T. cxomko pagus ocraHercs yepe3 200 set, ecsii U3BECTHO, UTO

nepuoy, T mnonypacriaga pagusi (TIPOMEKYTOK BpeMeHH, uepe3  KOTODBIH
repBOHavYa/bHasi Macca yMeHblIaeTcsi B 2 pa3a) paBeH 1550 rogam.

CkopocTb 0beclieHMBaHUsl 000py/j0BaHUs BC/Ie/ICTBHE ero U3HOCa B JAHHBIM
MOMEHT BpEMEHM TIpPOMNOpLUOHa/bHA ero (akTUUeCKO CTOMMOCTH.
HauanbHas croumoctb 060opygoBanust paBHa 2000 pyOuteii. KakoBa 6yzeT ero
CTOUMOCTB uepe3 50 jieT, eciu uepe3 OIH roji oHa cocrtassisiia 1900 pybiieii?

xdy = ydx

Peiuts  ypaBHeHue M  HaWTM  yYaCTHOe  pelIeHHue,

yZIoBNeTBOpsoee yeopmio Y — © APH X = 2.

Haiitu oO0lijee pellleHde JUHEHHOTO OJHOPOAHOTO AuddepeHIaTbHOTO
ypaBHEHUs1 BTOPOT'O TOPsi/iKa C MOCTOSTHHBIMU KO3 (HULIMeHTaMu:
a) V'~ Oy + 14y = D;

by ¥ — 14y +49y =0

Bapuant 3

1.

IToesp aBrkeTcs co cKOpocThro 70 KM/4. Onpesie/tnTb CKOPOCTH [10€e3/a uepes
2 MUHYTBHI IIOC/e BBIK/IOUeHUs JBuraresnsa, ecad 3a 50 CekyHZJ OHa
yMeHbIIUTCS 10 20 KM/u.

CkopocTh pacriaja pagusi B MOMEHT BpeMeHM ( IIpONOpLMOHa/JbHA ero
KonmuuectBy m(t). [lycTb B Hava/lbHBII MOMEHT BpeMeHW Macca pajust

Mo =300T. cyompko pagusi octaHetcsi uepe3 400 JieT, ec/iv U3BECTHO, UTO

nepuoy, T mnonypacnaga pagvs (IIPOMEXYTOK BpEMEHU, 4Yepe3 KOTOpPbIU
repBOHava/bHas Macca yMeHblIaeTcsl B 2 pa3a) paBeH 1550 rogam.

CkopocTb 0beclieHrBaHusI 000pyj0BaHUsI BC/Ie/ICTBHE ero U3HOCA B JAHHBIM
MOMEHT BpEMEHM TIPOMNOpLUOHa/bHA ero (akTUuecKold CTOMMOCTH.
HauanbHas croumoctb 06opygoBanust paBHa 2000 pyOsteii. KakoBa O6yzeT ero
cTouMOCTb uepe3 10 sieT, ec/iu uepe3 OAWH roJ] oHa cocTtasisiia 1800 py6eit?



4. PemiTh ypaBHeHUe

_ 2
xydy = (1+y°)dX , papry  vactaoe pellieHue,

VZI0B/IeTBOPSIOIIIee YCIOBHIO ¥ — 1 mpu x = 2.

5. Haiitu o0iijee pelieHre JUHEHHOTO OJHOPOAHOrO AuddepeHIaIbHOTO

ypaBHEHUs1 BTOPOTO TOPsi/iIKa C MOCTOSTHHBIMU KO3((HULIMeHTaMuU:
a) Y + 6y +8y=0.

by ¥+ 2y +5y =0

Bapuanr 4

1.

[Toe3n mBwxkercst co ckopoctbto 100 km/u. OrnpenenuTh CKOPOCTH T0e3[a
yepe3 3 MUHYTHI TI0C/e BbIK/IOUeHUs1 [ABuratesisi, e 3a 40 CeKyHJ OHa
yMeHbLIUTCA 10 60 KM/4.

CKopoCTh pacrnaza pazuss B MOMEHT BpeMeHU ( TMpOMNOpLMOHAaIbHA €ro
kKosuuyectBy m(t). [lycTb B HauajbHbII MOMEHT BpPeMEHM Macca pafusi

mp =100T. cxomko pagust ocranercs yepe3 200 sietT, eci U3BECTHO, UTO

nepuog, T mnonypacnaga pagvs (TIPOMEXYTOK BpEMEHH, uYepe3 KOTOPbIU
TiepBOHaya/ibHasi Macca yMeHbIllaeTcs B 2 pa3a) paBeH 1550 rogam.

CkopocThb obeclieHMBaHUsI 000pPYy/J0BaHUs BC/Ie/ICTBHE ero U3HOCA B JAHHBIM
MOMEHT BpeMeHU TIpOMOpLMOHa/bHa ero (akTUuecKkol CTOMMOCTH.
HauanpHasi ctouMocTh obopyzaoBanusi paBHa 10000 py6neii. KakoBa Oyzget
ero CTouMoCTb yepe3 10 sieT, ecid yepe3 OAWH rof OHa cocrtasisiia 9000
pyOsneii?

cos*xdy — ydx =0

Peliuth ypaBHeHUe M HalTU yYaCTHOe pellleHue,

T
y=—1opu x =—-.
YZI0B/IeTBOPSItOLLiee YCI0BUIO 3

Hailitu oO0lijee pellleHde JUHEHHOTO OJHOPOAHOrO AuddepeHIaIbHOTO
ypaBHEHUs1 BTOPOT'O TMOPsi/iIKa C MOCTOSTHHBIMU KO3((HULIMeHTaMuU:
a) V't 6y + 14y = D;

by ¥ +4y +8y =0

4.6.2. Bpems Ha Bbino/iHeHue: 90 MuyH.

4.6.3. ITepeueHb 00HEKTOB KOHTPOJIA M OI[€HKH

HanMeHOBaHHe 00HEKTOB OcHoOBHBIE NOKa3aTe/In Kputepuii oLjeHKH
KOHTPOJISl U OLIeHKH OIleHKHM pe3yJ/ibTaTa




Y1 Pewuats

nvddepeHiaibHbIe
yPaBHEHHsI TIepBOro 1

BTOPOI'O
TopsZIKa.

Y2 [IpumMeHATH

I depeHLIaTIbHBIE
ypaBHEHHUSsI TIPU pellieHrur
NpogeCcCMOHAIBHBIX 3a/au

- YMeHue CcOCTaBIIATh
nvddepeHianibHOe
ypaBHeHHe TI0 YCJIOBHUIO
3a/jauy;

- Pemienue

M depeHLIaTbHBIX
ypaBHeHM 1epBoro u
BTOPOTO TOPSI/IKOB;

- Haxoauth uacTHbIe
pelleHus
nvddepeHIHaTbHbIX
ypaBHeHHUM TIpU 3a/JaHHBIX
HaYaJIbHBIX YCIOBUSIX

5 «OTJIMYHO» -
BLITIOJTHEHO BCe;
4 «XOpOo1LIo» -
BBIIOJIHEHO 4

3aaHUd 3 «Y[0BJ»
- BBITIOJTHEHO 2

3a/1aHUA
2 «He yJI0B/I» -
BLITIOJIHEHO MeHee 2

3a/1aHAI

3 1 OCcHOBHBIE TIOHATUSA U
MEeTO/bI
MaTeMaTUUYeCKOTro aHa/iM3a

- Ilepeunciienue
1ocJiefloBaTeIbHOCTH
JIeUCTBUM TIPU

pelleHun
nvddepeHIUaTbHbIX
ypPaBHEeHU;

- 3HaHUe OCHOBHBIX (hOpPMYT
WHTETpUPOBaHUS U METO/I0B
pelLieHust
nvddepeHIHaTbHBIX
YPaBHEHUM.

4.7 PacueTHoe 3ajaHue

4.7.1. TekcT 3ajaHHUA

Bapuanr 1 Bapuanr 3
e V30
1. Berumcaute c TOuHOCTBIO 710 0,01. | 1. BbIUUCIUTE C TOYHOCTBKO [0
1 a
2. Berncmums S 12° ¢ rounoctsio n0 0,01. .
0.001 2. Borumomrs 08 12 C TOYHOCTBIO [0
,001.
Lsinx . 0,001.
3. BelunciuTh uHTErpanm o X C J‘“*E,#l ¥ %3 dx
3. Bpruucimte uHTerpan -0
TOYHOCTHIO 710 0,01
lim. . ¥-@rctax ¢ TouHoCThIO 710 0,0001
4. Haittu x—0 x lim gin x—arctgx
o —=0
4. Haiitu x?
Bapwuanr 2 Bapuant 4
V80 Ve?
1. Beruuciauthb C TOYHOCTBIO [0 | 1. BbUMCIUTBL C TOYHOCTBIO [0




sin 18°

C TOYHOCTBIO OO

N

cosyx dx .

0,01. 0,01.
cos 1°
. BbIUnC/IUTB C TOYHOCTBIO [0 | 2. BbIUMCIUTB
0,001. 0,001.
1 _ .z
e ™ dx
Beruncmmte  uHTerpan -0 3. BBIUMC/IWTE UHTerpan
TOYHOCTBIO 710 0,001 TOYHOCTBIO 710 0,001
im l-cosx li

o x—=0 11, _,

Havrn x 4. Hatiru  ~°

4.7.2. Bpems Ha BbIno/iHeHue: 60 MUH.

4.7.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumeHnoBaHue 00beKTOB
KOHTPOJIA M OIIeHKH

OcHoBHBIE TOKa3aTe/In
OIleHKH pe3yJ/ibTaTa

Kpurepuii onjeHKH

Y1 Pa3noxutb (QYHKLUIO B
pAA.

Y2 IIpuMeHATb UUC/IOBbIE
pALBL TIPU pellieHun
TPUK/IAAHbIX 3a/a4

- YMeHue pack/iaJbiBaTh
(YHKIMY B UKC/IOBBIE PSI/IbI
- YMeTb HaXOUTh
YaCTUYHbIE CYMMBI psizia

- YMeTs onpezensith
CXOJWMOCTB psfia Mo
V3yUeHHbIM TPH3HaKam

5 «OT/IUYHO» -
BBLIOJTHEHO BCE;

4 «xopoLio» -
BBLIOJIHEHO 3
3aJ1aHus

3 «y[0BJI» -
BBITIOJIHEHO 2
3a7aHNA

2 «HeyI0BI» -
BBIIIOJIHEHO MeHee 2

3aJjlaHuk

3 1 OCHOBHBIE TIOHATUSA U
MEeTO/[bl
MaTeMaTUUYeCKOro aHa/iM3a

- Ilepeunciienue
10CJ1eJ0BaTeIbHOCTH
JIeMCTBUM TIPU Pa3/10’)KeHUU
(GyHKLUU B psif,

- [Ipy3Haky cxoquMOCTH pszia
-IIprimeHeHHe UKCTOBBIX
PSIIOB TPU PeLLeHrH 3a/1a4y

4.8 PacueTHoe 3ajaHue

4.8.1. TekcT 3ajaHus

Bapuanr 1

1. T'pynma yuarmmxcsi u3ydaeT 8 pas3UuHbIX yUeOHBIX JUCIUIUIAH. CKOJBKUMU
criocobaMy MOXKHO COCTaBWThH pacliMcaHve Ha cy000Ty, ecyii B 3TOT /ieHb
HeJleJTH I0JDKHBI OBITh TPU Pa3/IMUHbIe JUCIUITHHBL.




2.

3.

CKOJ/IBKMMHU CII0C00aMy MOYKHO COCTaBUThL cocTaB U3 10 BaroHoB Tak, UTOOBI
[iBa Orpe/ie/IeHHbIX BaroHa OKa3aJviCh MepBbIMU?

B rpynme u3 20 roHomiei u 10 geByIlieK Hy>KHO BbIOpaTh /ISl yUacCTHS B CJIeTe
5 cryzaeHToB. CKOJBKUMU CriocobaMyd 3TO MOKHO CZieslaTh, €Cl HY)KHO 3
IOHOLIEN U 2 [IeBYIIKU?

Bapwuanr 2

1.

['pyrina yJaiuxcs u3ydaeT 8 pa3nuuHbIX yueOHBIX AUCIUILIHH. CKOMBKUMU
crocofaMM MOKHO COCTaBUTh pacIiMCcaHWe Ha 4eTBepr, ec/ B 3TOT [leHb
HeZIeJT IO/DKHBI OBITh UeThIpe pa3TMuHble JUCIUTUIAHEI.

CKOJILKMMH Crioco6aMy MOYKHO COCTaBUTh cocTaB U3 10 BaroHOB Tak, YTOOBI
[iBa Orpe/ie/IeHHbIX BaroHa He OKa3a/iCh PSAfoM?

B rpymme u3 20 roHomieit u 10 geByIiieK Hy>KHO BbIOpaTh /IS yUaCTHs B CyieTe
5 crygenToB. CKOMBKAMU CIOCO0aMH 3TO MOJKHO CAenaTh, eCIM HY>KHO 2
FOHOLLIeU U 3 [1eBYILIKU?

BapuanT 3

1.

['pymnmna yuamyxcs usyuaet 10 pa3inyHbIX Y4eOHBIX AUCLUIUIMH. CKOIBKUMU
crocofaMy MOKHO COCTaBUTh pacIiMcaHhe Ha 4eTBepr, eC/u B 3TOT [ieHb
He/le/IU JO/DKHBI ObITh UeThbipe pa3/inyHble JUCLIUTIIHBI.

CKobKMMU cTIoco0aMB MOYKHO COCTaBUThL COCTaB M3 10 BaroHOB Tak, UTOOBI
[iBa OIlpe/ie/leHHbIX BaroHa OKa3a/luChb PsOM?

B rpynrie u3 20 roHoiuet u 10 feByIilieK Hy>KHO BbIOpaTh /I/Is1 y4acTHs B CJleTe
6 cryzseHToB. CKOMBKMMM CrI0cO0aMHM 3TO MOKHO CJie/laTh, €C/IM HY)KHO 3
IOHOLIEN U 3 [IeBYILKU?

BapuanT 4

1.

['pymnna yvauuxcs usydaeT 9 pas3iuuHbIX yueOHbIX JUCLUIIIUH. CKOJbKUMU
criocobamMy MOXKHO COCTaBUThb DacCIlMCaHWe Ha MSATHULY, eC/d B 3TOT [ieHb
He/le/IU JO/DKHBI ObITh TP pa3/vuHble AUCLIUIITUHBI.

CKO/IbKMMHU CI1I0CO6aMH MOXKHO COCTaBUTb COCTaB M3 9 BaroHOB Tak, UTOOBI
[iBa OIpe/ie/IeHHBbIX BarOHa OKa3aIuCh PsAOM I0C/IeJHUMU?

B rpynrie u3 15 roHotueit u 10 feBylilieK Hy>KHO BbIOpaTh [I/Isl y4acTHs B CjieTe
5 crygeHToB. CKOMBKUMHU CIOCO0aMH 3TO MOXKHO C/lefiaTh, €C/M HY>KHO 2
IOHOLIEN U 3 [IeBYIIKU?

4.8.2. Bpems Ha BbIIIO/IHEHUe: 45 MUYH.

4.8.3. [TepeyeHb 00HEeKTOB KOHTPOJISA U OI[€HKH

HaumeHnoBaHue 00beKTOB
KOHTPOJ/IA M OIIeHKH

OcHoOBHBIE ITOKa3aTe/Iu
OIleHKH pe3yJ/ibTaTa

Kputepuii onjeHKH

Y1 IIpumensTs
KOMOWHATOPUKY TIPH pelieHun
Npo)eCcCUOHAJIbHBIX 3a/1au.

- YMeHUe HaXOJUTh UMCII0
repecTaHOBOK, COUeTaHUU U
pasMelrieHun

-YMeHue pa3nuyaThb
COoeIMHEHHE T10 TEKCTY

5 «OT/IMYHO» -
BBLIIIOJTHEHO BCE;
4 «XOpoLIo» -
BBITIOJIHEHO 2

3d1aHUA




3 «y[0BJ» -
BBINOJIHEHO 1
3a7aHre

2 «He yI0B/I» -
BBLINOJTHEHO MeHee 1

3d1aHUA

3aJaun

31 OCHOBHBIE TIOHATUSA U NepecTaHOBOK, pa3MellleHU
MeTO/ibl KOMOMHaTOPUKHU Y COYeTaHuu

- 3HaHue dhopmy A
HaXO>KJeHUsT YniCIa

-3HaHHWe orpeiesieHur
yKa3aHHBIX COeJMHEeHUMN

f—

4.9 PacueTHoe 3ajjaHue

4.9.1. TekcT 3afjaHus

Bapuanr 1

B yueOHBIX MacTepCKUX TeXHHKyMa paboTalioT JiBa CTaHKa C MPOrpaMMHBIM
yrpaBjieHreM. BeposiTHOCTb TOTO, UTO TepBbIM U3 HUX He TMoTpebyeT peMOHTa,
paBHa 0,5, /11 BTOPOro CTaHKa Takasi BeposiTHOCTh paBHa 0,6. HaliTu BeposITHOCTH
C/IeIYIOIIUX COOBITHI:

a) O/IVH W3 CTAaHKOB He MOTpeOyeT PeMOHTa;

b) x0Ts ObI OAWH W3 CTAaHKOB TIOTPebyeT peMOHTA.
B samiuke umerotrcs 20 getanert 1 copta U 5 JeTajied BTOporo copta. M3 sijyka
BBIHUMAIOT OJJHY 3a Apyrou 2 netand. HauTu BeposITHOCTb TOTO, UTO:

a) obe zieTaiu MepBOTO COPTA;

b) opHa meTanb MepBOro COPTa, a pyrasi BTOPOro CopTa.
B kaxaod wu3 Tpex mapTuM, cojepxamux 10 20 u3#enui, HMeITCS
COOTBETCTBEHHO OJIHO, /IBa M YeTbipe OpakOBaHHBIX W3jenusi. V3 KaK[oW mapTyuu
Hayraji U3BJIeKalT 0 OJHOMY u3Zenur0. HalTh BeposITHOCTh TOTO, UTO BCe TPU
W3/leist OKaXKyTCsl OpakoBaHHBIMM.
BeposAATHOCTb TOro, YTO pacxof 37€KTPO3HEPTUH B TEXHUKyMe B TE€UEHUH OJHUX

CYTOK He€ IIPpEBBLICUT YCTaHOBHEHHOﬁ HOPDMBEI, PaBHA P = 0’85 Hatitu BEPOATHOCTDb

TOTO, UTO B O/¥pKaiiime 25 CyTOK pacxo/| 37IeKTpO3Hepruu B TeueHue 20 CyTOK He
rpeBbICUT HOPMBI. (Mcrionb3oBath opmysy bepHymm).
BapuanT 2

B yueOHBIX MacTepCKUX TeXHHKyMa paboTaloT JiBa CTaHKa C MPOrpaMMHbIM
yrpaBjieHreM. BeposiTHOCTb TOTO, UTO TepBbId U3 HUX He TMoTpebyeT peMOHTa,
paBHa 0,6, [/ BTOPOro CTaHKa Takasi BeposiTHOCTh paBHa 0,7. HalTu BepOSATHOCTB
C/IeIYIOIIUX COOBITHIA:

a) O/IVH W3 CTaHKOB TMOTpe0OyeT peMOHTa;

b) x0Ts ObI OAVH K3 CTAaHKOB He MOTpe0yeT peMOHTa.



. B samuke umerorca 20 getasner 1 copta U 5 AeTtanerd BTOpOro copra. M3 siuka
BBIHMMAIOT OZJHY 3a JIpyroi 2 getanu. HallTh BeposiTHOCTh TOTO, UTO:
a) obe zeTasu BTOPOTO COPTa;
b) mepBasi meTasb NepBOro COpTa, a BTOpasi - BTOPOro COpTa.
B kaxzaoh wu3 Tpex mapTuM, cogepxamux 1o 20 u3genuu, WMeKTCA
COOTBETCTBEHHO /IBa, TPY U UeTbipe OpakOBaHHBIX W3fenus. VI3 KakaoW TapTuu
HayraZi U3BJeKalT M0 OJHOMY u3fenut0. HalTh BepOSITHOCTb TOTO, UTO BCe TPH
W3/1eNisl OKaXKyTCsl HeOpaKOBaHHBIMM.
BeposiTHOCTb TOrO, UTO pacxoji 371€KTPO3HEPTUU B TEXHUKyMe B TeUEHUH OJHUX

CYTOK He TIPeBBICUT YCTaHOB/IeHHO HOpMbI, paBHa P ~ 0,85, Hairu BEpPOSITHOCTh

TOT0, UTO B O/mkaiime 20 CyTOK pacxo/] 3/IeKTPOSHEPIuH B TeueHue 15 CyTOK He
npeBbICUT HOPMBI. (Vcronb3oBaTh Gopmysy bepHynimm).
Bapuanrt 3

B yueOHBIX MacTePCKHUX TeXHHKyMa pabOTalOT JjBa CTaHKAa C TPOTPaMMHBIM
yrpaBjieHueM. BeposiTHOCTb TOTO, UTO TEPBBIM M3 HUX He TOTpebyeT peMOHTa,
paBHa 0,5, 711 BTOPOro CTaHKa Takasi BepoaTHOCTb paBHa (,7. HaliTh BepOSATHOCTb
C/ieyIOIIUX COOBITHI:

a) O/IVH U3 CTAaHKOB He MOTpebyeT PeMOHTa;

b) XoTst 661 OAVH U3 CTAHKOB He TIoTpedyeT peMOHTa.
B smuke umeroTcs 25 geTased BbICILIEro cOpTa U 5 JeTajel MepBoro copra. U3
ALMKa BBIHUMAKOT OZHY 3a APyrou 2 getanu. Hautu BepOATHOCTB TOTO, UTO:

a) obe metasu MepBOTO COPTA;

b) ofHa AeTasb BBICIIETO COPTA, a Apyras epBoOro copra.
B kaxzgon wu3 Tpex mapTuM, cogepxammx 10 30 uW3menuu, WMEKTCA
COOTBETCTBEHHO O/IHO, /iBa M UeThipe OpaKOBaHHBLIX W3fenus. V3 Kakaol mapTtuu
Hayra/| U3BJIeKal0T [0 OJHOMY Mu3Jenuro. HalTu BeposITHOCTb TOrO, YTO BCe TPHU
W3/1eUsT OKaXKyTCsl OpaKOBaHHBIMM.
BeposiTHOCTb TOrO, UTO pacxoji 37€KTPO3HEPTUU B TEXHUKyMe B TeUEHUH OJHUX

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

TOTO0, UTO B O/pKaiime 25 CyTOK pacxo/| 3/1eKTpo3Hepruu B TeueHue 20 CYyTOK He
npeBbICUT HOPMBI. (VIcronb3oBaTh Gopmysy bepryimm).
Bapuanr 1

B yueOHBIX MacTePCKHUX TeXHHKyMa paboTaloT JjBa CTaHKAa C TPOTrPaMMHBIM
yrpaBjieHueM. BeposiTHOCTb TOTO, UTO TEPBBIM M3 HUX He TOTpebyeT peMOHTa,
paBHa 0,8, 1711 BTOpOro cTaHka Takasi BeposiTHOCTh paBHa 0,6. HaliTu BeposITHOCTB
C/leyIOIIUX COOBITHI:

a) O/IVH U3 CTAaHKOB He MOTpebyeT PeMOHTa;

b) XoTst 661 OAVH U3 CTAHKOB He TIoTpedyeT peMOHTa.
B siuyke umerorcst 30 pgetaneut 1 copta u 10 getaner BToporo coprta. U3 siuka
BBIHUMAIOT OJHY 3a Apyrou 2 netrand. Hautu BeposITHOCTb TOTO, UTO:

a) obe zeTasu BTOPOTO COPTa;

b) mepBasi eTasb NepBOro COpTa, a BTopasi - BTOPOro COpTa.



3. B kaxpgon wus

Tpex MapTuHu,

cogepxauux no 30 wu3genuu,

HNMEI0TCA

COOTBETCTBEHHO TpH, [iBa U UeTbipe OpakoBaHHBLIX W3fenus. V3 Kakgou rapTuu
HayraJ] U3BJIeKalOT M0 OJHOMY u3Jienuto. HallTu BeposiTHOCTb TOTO, UTO BCe TpU
W3/1eis OKa)KyTCsl HaOpaKOBaHHBIMM.
4. BeposITHOCTb TOTO, YTO Pacxofi 37€KTPO3HEPTUU B TEXHUKyMe B TE€UEHUU OJHUX

CYTOK He IIpEBBLICUT YCTaHOBHEHHOﬁ HOPMBI, pdBHA p= D’g Haiitu BEPOATHOCTDb

TOTO0, uTO B O/mwkaiiive 30 CyTOK pacxo/] 3/IeKTPO3HEPIUH B TeueHue 25 CYyTOK He
ripeBbICUT HOpMBI. (Mcrionb3oBath hopmysy bepHynmm).
4.9.2. Bpems Ha BbIno/iHeHHe: 60 MUH.

4.9.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OL[€HKHU

HaumeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MTOKa3aTe/n
OI€EHKH pe3y/JibTdTd

KpuTtepuu oneHKu

Y2 IlpumMeHATb  TeOpUIO
BEPOSITHOCTU

MpU  peLIeHuUn
rpoceCcCUOHA/TbHBIX
3a/a4u

- YMeHue HaXOUTb
BEpPOSITHOCTb COOBITHS,
WCII0JIb3Ysl K/laCCUYecKoe
orpejeneHre BepOSITHOCTH
-YMeHue NpruMeHsITh
TeOpeMbl 0 CyMMe U
TIPOU3BeIeHUN COOBITHI

- YMeHue 1CIo0/1b30BaTh

dbopmyny bepnysiu

5 «OT/IUYHO» -
BLITIO/IHEHO BCE;
4 «xopo1o» -
BBIIOJIHEHO 3
3a7aHnd

3 «y[0BJ» -
BBIIIOJIHEHO 2
3a7aHnAg

2 «He yI0BI» -
BBLIIOJTHEHO MeHee 2
3a/1aHUNA

31 OCHOBHBIE TIOHATUS U
MeTO/bI
KOMOHHATOPUKH U TEOPHH
BEPOSITHOCTEU

- 3HaHue orpe/ie/eHus
BEPOSITHOCTU COOBITHS
-3HaHue TeopeM O CyMMe U
TIpoU3BeIeHUH COOBITHI

- 3HaHue dhopmysnbl bepHym

4.10 PacueTHoe 3aaHue

4.10.1. TexkcT 3agaHus

Bapuanr 1

1. YcraHoBUTe MeTOJ, UMC/IEHHOTO WHTETPUPOBaHUS TI0 YepTexy,

Ha

KOTOPOM TIpe/iICTaB/ieH MpuMep ero MCIoab30BaHusl ( MeTOJ TpaBbIX
MPSIMOYTOJIbBHUKOB, METO/, JIEBbIX MPSMOYT0JIbHUKOB, METO/] TParieLivi).

A
4y

T f\
{

L

0 1

2 3



2. BobluncnuTe oripeziesieHHbIN UHTerpasn no GopmyJsie MnpaBbix
NIPSIMOYTOJILHUKOB OTIpe/ie/IeHHbIN UHTeTpasl, Orpe/iesiiTe abCOMOTHYIO U
OTHOCHUTE/TbHYI0 MOTPEIHOCTH BbIUUC/IeHUH:

fﬁ%liﬂ*: 5)

1

BapuaHT 2
1. YcraHoBuTe MeTOJ, UMCIEHHOIO WHTEIPUPOBaHUS I10 UepTexy, Ha
KOTODOM TMpeJICTaB/ieH MNpUMeD €ero WCMHoJb30BaHWs ( MeTOJ, MpaBbIX
MPSIMOYTOJIBHUKOB, METO/, JIEBbIX MPSMOYT0JIbHUKOB, METO/] TParieLivi).

7\

AN

L

0 1 2 3

2. BoeluncnuTe oripeziesieHHbIN UHTerpasn no GopmyJsie JieBbIxX
NIPSIMOYTOJILHUKOB OTIpe/ie/IeHHbIN UHTEeTpasl, Orpe/iesiiTe abCOMOTHYIO U
OTHOCHUTE/TbHYI0 MOTPEIIHOCTH BbIUUC/IeHUH]:

f[Zx—S]dx, (n=6).

Bapuanr 3
1. YcraHoBute MeTOJ, UMC/JIEHHOTO HWHTerpUPOBaHHsA [0 UepTexy, Ha
KOTOPOM TMpeJCTaB/leH MpUMep €ero HWCIoab30BaHus ( MeToJ, MpaBbIX
NIPSIMOYTOJIbHUKOB, METO/| JIEBBIX IPSIMOYTO/IbHUKOB, MeTO/, TpareLym).

y=f(x)

NN

A £

"1




2. BrruuciuTe 110 (bOpMYJ'Ie IMMPpAaBbIX MMPAMOYT'OJIbBHUKOB OHpE,Z[EHEHHbIﬁ
HUHTETpaJs, ornpeneimnTe a6COJII-OTHy1-O N OTHOCHUTEJIbHYIO IMOIrpeIHOCTH

BbIUMC/IEHUU:

f[Sx—l— 1)dx, (n=5).

Bapwuanr 4

1. YcraHoBUTe MeTOJ, YMC/IEHHOTO WHTErpUpPOBaHUsS MO UepTeXy, Ha
KOTODOM TMpe/ICTaB/ieH TMpUMep €ero WCMoJib30BaHUs ( MeTOo, MpaBbIX
NPSIMOYTO/IEBHAKOB, METO/, JIEBBIX TIPSMOYTO/IbHUKOB, METO/, TParteLjii).

y=f(x

~— |

| 4
»

1

1
3 5 7

2. Beruuciure no ¢opmyJsie JIeBbIX MNPSAMOYTOIBHUKOB OMNpee/eHHbIA
MHTeTpaJl, ornpe/ennTe abCOMOTHYIO U OTHOCUTE/bHYIO MOrPeIIHOCTH

BbIUMC/IEHUU:

[/ 3x—2)dx, (n=6).

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

HaumeHoBaHMe 00HeKTOB
KOHTPOJIA U OI€HKH

OcHoOBHBIE MOKAa3aTe/u
OI€EHKH pe3y/JibTdTd

KpuTepuu oneHKu




Y1 IlpumeHsTe (OpMYIbI
YKUCJIEHHOT O

VIHTEr PUPOBaHUS:
NIPSIMOYTOJIbHYKA U TpareLyy.

Y2 [IpumeHATH NpUIOKeHue
oIpejie/IeHHOr0 UHTerpasa

- YMeHUe HaXOUTh 3HaUeHHue
OIpe/ie/IeHHOrO UHTerpasa
MeTO/IaMH MPSIMOYTO/IbHUKOB
Y TpareLuu

- Paznuuatk no pucyHky
Croco6bl UNCIEHHOTO

5 «OTJIMYHO» -
BLITIOJTHEHO BCe;
4 «XOpOo1LIo» -
BBIIIOJIHEHO 2
3a/laHUs, HO eCThb
BBIUUC/IUTEIbHbBIE
omMOKK

3 «y[0BJ» -
BBITIOJIHEHO 1

TpA peLeHny NpUKIaHbIX | HHTerpUpOBaAHUSA 3aZlaHye
3aja4 2 «He yJ0BJI» -
BbIIOJIHEHO MeHee 1
3a/1aHuU
- Ilepeunciienue
T10C/1eJOBaTeIbHOCTH

310OCHOBHBIE UHC/IeHHBIe
MEeTO/bl IPU pelleHUH
TIPUKJIa/IHbIX 3a/ja4y

JIeUCTBUM TIPU HaXOXKIEHUU
orpeJie/IeHHOr0 UHTerpasa
MeTO/IaMH UHC/IEHHOTO
VHTErpUpPOBaHUs

- ®opmysbl MeToza
MPSIMOYTOJILHUKOB U
TpaneLuu

4.11 PacueTHoe 3aJjaHue

4.11.1. TekcT 3aaHus

. Ha ckonpko (mpubmmM3uTenbHO) YBEIUUWIOCh pebpo Kyba, ecnm 00bEM ero

Bapwuanr 1
usmeHuscs ¢ 27 m° 1o 27,2 m>?
E-Il'
BbIunc/inTh npubmkeHHO 8’01.
3. Mo Tabauue 3HaueHnit GyHKLUM
x| 23] 4
y]| o|5]8
CocraBneHa Tab/iIja KOHEUHBIX PAa3HOCTEH
X |Y |Ay | A%y
210
5
3|5 -2
3
4 | 8

Haiitu ipubsimokeHHOe 3HaUyeHre TIPOM3BOAHON (DYHKIUY B TOUKe X=2,5.




BapuanT 2

1. Ha ckoiabko (MpuOIM3UTENBLHO) W3MEHMTCS CTOPOHA KBajipara, ecjd ero
TUIOIA/[b YMEHBILIUTE ¢ 16 M* 70 15,82 M*?

3
2. BbruncauTb npubivxeHHO 0,96

3. Mo Tabauue 3HaueHuit GyHKLUM

x| 1]2]3
y | 0] 3|7
CocraBsieHa TabuIla KOHEUHBIX pa3HOCTeN

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

Haiitu ipubsimokeHHOe 3HaueHre TTPOM3BOgHON (QDYHKIMY B TOUKe X=1,5.
Bapuanr 3

1. Ha ckonbko (MpubIM3UTeNbHO) W3MEHWTCS CTOPOHA KBajipaTta, eciid ero
TUIOIIA/b YBEIUUUTh ¢ 16 M* 710 16,12 m°?

-3
2. BbIuuc/uTh NpubIMKeHHO 26,97

3. Mo Tabaunue 3HaYeHn GyHKLMM

X | 2|34

v] 0| 5] 8
CocTaB/ieHa Tab/IMLa KOHEUHBIX Pa3HOCTel
Y | Ay | A%y
X
210
5
3|5 -2
3
4 | 8

Haiit mpub/i>keHHOe 3HaueHye TTPOM3BOJHON (GYHKI[MY B TOUKe X=1,5.
Bapuanr 4
1. Ha ckosbKo (rpubnu3uTenbHO) U3MeHUTCs pebpo KyOa, eciu ero o0wbem
YMEHBLIIUTE ¢ 64 M° 10 63,92 M?

&
2. BeruuciuTh npubImKeHHO lT.

3. Mo Tabnuue 3HayeHni GyHKLMM

x| 1]2]3
y | 0] 3] 7




CocrabsieHa Tabuila KOHEUHBIX pa3HOCTel

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

Hatitu mpubsmkeHHOe 3HaUeHWe MPOM3BOJHOM (YHKI[MH B TOUKe X=2,5.

4.11.3. IlepeueHb 00BEKTOB KOHTPOJISA M OL€HKH
4.11.2. Bpems Ha BbIno/iHeHHe: 30 MYH.

HauMeHoBaHMe 00bEeKTOB
KOHTPOJISI M OLIeHKH

OcHoBHBIE MOKa3aTe/Iu
OLIeHKM pe3yJ/ibTaTa

KpuTepui onieHKU

Y1 [IprmeHsTh UnC/IEHHOE

HuddepeniipoBaHue
NpU  pellleHuH
npodecCUOHANBHBIX  3afiau

- YMeHHe HaXOAUTh
TIPUO/IKEHHOe 3HaUeHHe
byHKUMYU MeToZiaMu1
YKUC/IEHHOTO

M depeHIPOBaHYS

- YMeHue HaX0/IUTh 3HaUeHue
TIPOM3BO/JHOM B TOUKE,
TIpUMEHSISE MeToZ, Diiepa

5 «OTJIMYHO» -
BLITIOJTHEHO BCe;
4 «X0OpOoLIo» -
BBLIOJHEHO 2
3a/1aHns

3 «y[OBII» -
BBIIOJTHEHO OJHO
3ajlaHue

2 «He y[0oBII» -
BBLIIOJTHEHO MEeHee
OJIHOT'O 3a/IaHUs

31 OcHOBHBIE UHC/IeHHbIC
MeTO/IbI TPU peLleHur
TPUK/IaJHbIX 3a/1a4

- [lepeunciienue
10CJie/0BaTeTIbHOCTU
JIeVCTBUM MIPU HAaXO0XKJeHUU
TIPUOIPKeHHBIX 3HaUeHUN
byHKUIMY MeToZiaMu
YKMCJIEHHOT O

M depeHLIPOBaHUS

- ®opmynbl MeTo1a Diiepa

4.12 PacueTHoe 3aJjaHHe

4.12.1. TekcT 3afaHus

Bapuanr 1

1. Ilycte mocnepnoBare/bHble 3HaueHUs (DYHKLWM, SIBJSIOLLENCS pelleHreM 3aJaud

Komm panst gudpdepeHpansHOro  ypaBHeHust 2 ACHY)

YCI0BUSIMU

y(xo) = yo, x =

Xos

HaXo4guTcCs 1o

C HAYa/IbHBIMU

Metony  Dunepa



F = YV F o
Yieer = Vie 7 1 (%2, V)| Hairu suavenue 1, KOTOpOe Orpe/ie/isieTcsl ypaBHeHueM

JJ’:Z—'—XZ =3,x0=2 h=':],2

~Y npu Yo C LI1aroM

m=20,75

MarepuanbHasi TOUKa C MaccCou I TIOTPY>KaeTcsl B JKUAKOCTh 0Oe3

Haya/IbHOU CKOpPOCTH. Cuna COIIDOTUBJIEHUSA JKUAKOCTH IIPOINOPLMOHA/IbHA

CKOPOCTHU TIOTpYXeHus U ¢ Ko3(ULeHTOM MporopLoHanbHocTH k=3. Haiitu

3aBUCMMOCTb CKODOCTU OT BpeMeHHU. BbIUuMCIUTH 3HaueHWe CKOPOCTH uepe3 2
MUHYTbI T10CJIe Havasia Morpy>kKeHusl.

Bapuanr 2
[lycTe mocnenoBaTebHbIE 3HaueHUs (DYHKIWH, SIBJSIOLIENCS pelleHrueM 3afauu

Komwm st pudpdepeHUaNbHOTO  ypaBHeHust 7 =f®%Y) ¢ avameEsvu

Xo.

¥ = YV = v
yciosusiMu (x0) = yo, X HaxoauTca 1o Mertoagy — Ousiepa

F = F o ¥
Yier = Vi ¥ (X%, Vi) | Hajiru smaverme ) 1, KOTOpOe OTpeJie/sieTCsl ypaBHEHHUEM

y =144y oy Yo =L =1 h=02

C IIIaromM

HaliT ypaBHeHuWe [BW)KeHHs Tejla U BbIUMC/IUTh 3HaUeHWe ero CKOpPOCTH yepe3 6 ¢
1oC/le Havasja [JBWKeHUs, eCId ero CKOPOCTb IPOIOPLIMOHA/IbHA MPOUIEHHOMY
IyTH U TeJI0 IPOXOAUT 75 M 3a 5 ¢, a 225 M 3a 10 c.

BapuanT 3
[TycTs mocnenoBaTe/bHble 3HaueHUs (DYHKLWM, SIBJISIOLIENCS pelleHueM 3ajauud

= ¥
Koum ans mubdepentpamsioro ypassenus ¥ — 1 5Y) ¢ yavanpasvum
¥ = YV = 19
ycnopuamu Y (f0) =Yo, X =%X0,  yaxopurces 1O Metogy  Jiinepa

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

x

y=5-Y o =1x,=4

¥ npu h=04

C II1aromMm

m=10,8

MaTtepuasnbHasg TOUKa C MacCou I TIOTPY)KaeTCsa B >KUAKOCTb 0Oe3

HavyaJbHOM CKopocTU. Cula CONPOTUB/IEHUS] JKUJKOCTA MPOMNOPLMOHA/IbHA
CKOPOCTU TIOTPYKeHHsI U ¢ Ko3(ULeHTOM MNpomnopijMoHanbHocTH k=4. Haiiti

3dBUCMMOCTL CKOPOCTU OT BpEMEHHU. Bbruvic/iute 3HaueHUe CKOPOCTH uepe3 2
MHHYTBI 110CJ/1€ HaUdJ/Id ITOTPYKEHUWA.

Bapwuanr 4



[Tycte mocnenoBare/bHble 3HaueHUs (DYHKLWM, SIBJSIOLIENCS pelleHueM 3ajaud

= ¥
Koum ans mubbdepentpansioro ypassenus 7 — 1 5Y) ¢ yavanpasivum
ycnopuamu Y (f0) =Yo, X =%X0,  yaxopurces 1O Metogy  Jiinepa

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

I}J‘-’:}J'z—x =3’x0=1 h=':],1

J
11pu Yo C IlIaroM

HalitTu ypaBHeHHe [ABW)KeHHUS Tejla U BBIUUC/IUTh 3HAaUeHHe ero CKOpoCTy uepe3 8 ¢
MoCJ/ie Havaja [BWKEHHUs, eC/IM ero CKOPOCTb MPOINOpPLMOHAIbHA MPONJEHHOMY
MyTU ¥ Tesio npoxoaut 70 M 3a 5 ¢, a 210 m 3a 10 c.

4.12.1. IlepeyeHb 00BEKTOB KOHTPOJISI U OL[€HKH

4.12.2. Bpems Ha BbIno/iHeHue: 30 MUH.

HaumMeHoBaHUe 00HeKTOB OcHoBHBIe NT0Ka3aTe/Iu KpuTtepuu oneHKu
KOHTPOJISI U OLeHKH OLleHKH pe3yJ/ibTaTa
Y1 IlpumensTe meTo Disiepa 5 «OT/IUYHO» -
JJisi  pellieHys ObIKHOBEHHBIX BBIIOJIHEHO BCe;
nrddepeHIaTbHBIX 4 «XOpOLIOo» -

- YMeHue peliaTtb MeTO[0M
BBITIOJIHEHO 2

ypaBHEHUH Diinepa 0OBIKHOBEHHEIE
HbepeHLHabHbIe 3aJ]laHUs,HO €CThb
Y2 [IpuMeHsTH MeTO[, Dilyiepa A PeHn OLIMOKK
ypaBHeHUs

TIpU pelleHun
MPUK/IaJHbIX 3a/1a4

3 «y[0BJ» -
BBIIOJIHEHO OJIHO
3a/jaHyie
2 «HeyOB/» -
BBITIO/IHEHO MeHee
OJHOI0 3a/laHusA

- YMeHUe NPUMEHSTh MeTO/
Ouiepa NpU peleHruu
TIPUK/IAAHbIX 3a7a4

- [Tepeuniciienue
TI0C/IeJ0BaTeIbHOCTH
31 OCHOBHbIE UK C/IEHHbIe N N
JIeACTBUM TIDU  peLlleHUun
MeTO/IbI TPU peLleHur
nvddepeHIHaTbHBIX

TMPUK/IaJHbIX 3a/1a4 o .
P a i ypPaBHEHUU MeTO0M JDujiepa

- ®opmysibl MeTOZIa Jujiepa







4. 3agaHus A/is1 IPOBe/JeHUs BXOJHOT0 KOHTPOJIs (45 MHUH)

. BbIUucuThb

BapuanT 1

(—6§+ 2&)-43,2

. B ropoge N >xuer 300000 >xuTesei.
Cpeau Hux 10 % peTeit U MOJPOCTKOB.

Cpemu B3pocibix 35% He pabotaer
(meHCcHOHEpHI, JIOMOXO3SIKU,
Oe3paboTHBIE). CKOJIbKO B3POC/IBIX
paboraeTt?

Havigure KOpeHb ypaBHeHUs:

V=72—-17x=—x

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

. Haiigure TOUuKy Makcumyma (QyHKLUU

y=In(x+2)—2x+12.

. BpluMcuTh orpejesieHHbI  MHTerpant

fﬂl(xz + 4)dx

. Haiigure cymmy, pasHOCTb, IPOM3Be/leHHEe
Y YaCTHOe YHCeT:

31=2—51’:,32 =1+3r|1.-

. BBIUUCIUTL

Bapwuanr 2

(1§+ 13)-4,2

. JKene3HoJ0pOKHBINA OUIET [i71s1 B3POCIOTO

crour 840 py6neir. CrouMocTh Oumerta
LIKOJIbHUKA COCTaBJIsieT 50% oT
crouMmoctd  Oumera  [jii  B3pOCJIOTO.
['pynma coctout u3 18 LIKOJBHUKOB U 3
B3poC/ibiX. CKOMBbKO pyOsiel cToST OUeTh
Ha BCIO TpymIy?
Havigute  KopeHb

Vv—63—1l6x= —X

YPaBHEHUS:

. B tpeyronsurke ABC yron C pasen 90°,

AB=35, AC=28, HaiigureCS 4

. Haligute TOUuKy MUHMMyMa (YHKIUH

y=4x— In(x —5)+ 8.

. BpluMcuTh onpefiesieHHbIA WHTErpast

[ @x+1)dx

. Haiigure cymmy, pasHOCTb, TIPOM3BeIeHHE

K 4dCTHOE 4yunceJI.

7, =4—2iz,=1+3i

Bapuanr 3

3) -0,54.

(-12
. Bbruuciure & 9

. MarasuH 3aKyrmaeT 1[BeTOYHble TOPIIKH 10
onToBoii 1eHe 90 pyOmeidi 3a MITYKy.
ToproBass HaueHka cocrasiasger 20%.
Kakoe Hanbosbliiee Unc/io TaKUX TOPIIKOB
MOXXHO KYITUTb B 3TOM MarasvHe Ha 1100
pyOmeii?
Haiigure

V—56—15x = —X

B tpeyronsarke ABC yron C pasen 90°,
AB =5, AC = 4. Haitgure B4,

KOpeHb  ypaBHEHWS:

. BbIuuciuTh (J

. Hauigure

Bapuanr 4
4

—+2§)-1,-5.

. IllapukoBasi pyuka croutr 30 pyOGeii.

Kakoe Hauborblllee YKUCIO0 TaKUX pyuek
MOXXKHO Oyzer Kyrutb Ha 700 pybGsei
T10CJIe TIOBbILLIEHUs 1[eHbl Ha 25%7?

KOpEeHb yPaBHEHUSI:

v—5h4—15x= —X

. B tpeyronbuuke ABC yron C pasen 90°,

AB=5,BC= 3. Haiiaute sin B.

. Haligure TOUKy MHMHHMyMa (QYHKLUH




5. Haiiaute Touky MakcumMyma QyHKLIMM

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

[, Bx—1)dx

7. Havpute cymMy, pa3HOCTb, IPOU3Be/leH1e

N 4dCTHOE 4YHucCeJI:

.Zl=2+f:, Zz=3+21

y=4x—In(x+11)+ 12

. BpluMcuTh ornpesiesieHHbIA UHTETpasl

J7,(4x+ 3)dx.

. Haiigure cymmy, pasHOCTb, TIpPOM3Be/IeHHE

K 4dCTHOE 4yunceJI.

31=4+i, 32:1_25'

5. 3apaHus 1A NpoBe/eHus py0exxHoro KoHTposa (15 MuHyT)

Bapuanr 1

N )
1. TIpousBogHas  (yHKIEU Y — 3% ymeer BUJ|

A) 12x°
33

b) ¢

B) V' = 4x°

I 3x?

2. Tlpoussoanas dyHkwr ¥ —

MMeeT BU/,
A) 8(2x—5)?

5y 4(2x—5)°
B) 2(2x—5)°
ry (2x—5)°

(2x—5)*

3. YctaHoBuMTe coOTBETCTBME MeXay GYHKLMAMM (CNeBa) M NPOM3BOAHBIMM (CripaBa)

y=x"
1.

B)Y = 2 V="
o)y =% V= nx

y = xa!

4.




4. YcTaHOBUTE COOTBETCTBHME MEXAY Heorpe/eseHHbIM WHTerpaioM (ceBa) U ero
3HaueHHeM (CripaBa)

A) [ dx 1. x +C
B) [ xdx 2.2 +C
B) J = 3. Infx| + C
4. x> + C
5. Tlpegen lim (x* +7) paBeH
x—1

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

BapuaHsrt 2

1. TIpoussogHas ¢yHKimu Y — 2% ymeer BU/

A) 2°In2

2. TlpowseoaHas Gyukipn Y =~ (5x —2)°

numeeT BU

Ay 15(6x—2)?

5y 3(5x—2)?
B) 6(5x—2)°
ry 5(x—2)°

3. YcTaHoBUTe COOTBETCTBME Mexay GYHKLUMAMM (CneBa) M NpousBoaHbIMK (cnpaBa)



A) Y = cosx y' = —sinx

1.
y = sinx V' = COSX
B) 2.
1
= b4 P
C) y=te y cosZx
3.
. 1
4}? " sinZx

4. YCcTaHOBUTE COOTBETCTBUE MeXKAy Heompejle/leHHbIM WHTerpajsiomM (cjieBa) U ero
3HaueHHeM (CripaBa)

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

4. sin X

5. Tlpegen 111](;1 ( x* +3x-1 ) paseH

1

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

0

BapuanT 3

1. IIpomsBogHas GyHKUuA ¥ — " Jmeer BUJ
A) €

B) e*Inx
B) Inx

3

2. [IpousBogHas GyHKLIMA Y e vMeeT BU/




24
A) (3—ax)?

—24

B) (-4x)?

—&

B) (-4x)®

12
) G-ex?

3. YcTaHOBUTE cooTBeTCTBME MeXay GYHKUMAMMK (ceBa) M NpousBoaHbIMM (cnpaBa)
1

A) ¥ =tex y =

cos?x
1.
— 1
B) y=dagx B sin? x
2.
¥ = COSX y' = —sinx
C) 3.

4. Y = COSX

4. YCTaHOBUTE COOTBETCTBUE MEXKJYy HeorpejieJieHHbIM WHTerpajsioM (cjieBa) U ero
3HauyeHueM (cripaBa)

py J= 1. Injx| + C

B) J cosxdx 2.sinx + C

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

5. Tlpegen lim (x> + 2 )paBeH

x—1

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

Bapwuanr 4

1. TIpoussogHas ¢byHkimu Y — 2 cosx



rvMeeT B/

A) —2s8inx
B) 2C08X
B) Sin x

I COS X

2

2. Ipou3BoaHas GyHKIUH Y= (3x—4)2

rMeeT BU/,
—18

A) (3x—a)

18
B) (3x—a)s

—6

B) (3x—a)

6
F) (3x—a)4

3. YcTaHoBUTe COOTBETCTBME MeXay GYHKLMAMM (CneBa) M NpousBoaHbIMK (cnpasa)

Ay =%  y=m
=4/X Lt
B) Y V{_ y 24/x
1
== 2.
o) "= g1
3.
y' = nx"
4.

4) YcTaHOBHTe COOTBETCTBUE MeXKJYy HeOoIllpe/leJieHHbIM WHTerpajsioM (cjieBa) U ero
3HaueHHeM (CripaBa)

dx
A) [ S x 1. —ctgx+ C
dx
B) J o5’ x 2. tgx + C
B) [ cos xdx 3. sinx + C

4. cos x



5. Tlpegen lim (x* + 2 )paBeH
x—-1

6. Uurerpan [ (4x> +1 )dx paBen
0

6. Ilaket npenoaaBare/is (3K3aMeHATOPA)

WToroBoii (opMoii KOHTpOJISI TIO 3aBepilieHUI0 u3yueHus AuciuruivHbl EH.01
MaTtemaTHKa, COTJIaCHO yueOHOro IJ1aHa, IBJIIeTCS 3K3aMeH B 3-M CeMecTpe, KOTOPbIi
MPOBOAUTCSI B (OopMe YCTHOTO 3K3aMeHa COrJlaCHO PAaclUCaHUI0 5K3aMeHOB,
YTBEP)KAEHHOI'0 JUPEKTOPOM TeXHUKYyMa.

Borpochl, BXogsie B OHUIeThl, COCTaBJIeHbl Ha OCHOBE JEeMCTBYIOIIeM paboueii
TIPOrPaMMbI U BKJTIOUAIOT B Ce0sl CieyIoli1e TeMbI:

¢ JluHeiiHas anreOpa

® OCHOBBI JUCKPETHOW MaTeMaTHUK!

¢ JTuddepeHpanbHOe U MHTErPaJbHOE UCUHCIEHNEe

¢ OObikHOBeHHbIe AU depeHIMaNbHbIE YPaBHEHUS

® Psanbl

¢ OCHOBBI TeOPUM BEPOSITHOCTH U MaTeMaTUYeCKOW CTaTUCTUKU
® (OCHOBHbIE UHC/IEHHbIE MEeTO/IbI

CTpykTypa OweTta: TeopeTHUYeCKMM BOMPOC U /[iBe 3ajaud. TeopeTuueckre
BOIPOCHI NpuBe/eHbl B «IIpunoxennn Ax, 3agauu B «IIpunoxkeHun By».

TeopeTuueckre BOMNPOCHI M TMPUMepHble TIpaKTUUeCKue 3aaHus BbIJAlOTCH
CTyJleHTaM /[I/isl IOATOTOBKY He MeHee YeM 3a /iBe Hejle/id /10 Hauasla SK3aMeHallMOHHOU
ceccuu.

Ha moJroToBKy K OTBeTy T0 3K3aMeHy Ipe/lycMaTpuBaeTcsi He 6oJsiee TI0/I0BUHbI
aKaJleMuueckoro vaca. IIpy nmoarotoBke K OTBeTy CTYAEHT UMeeT IpaBO M0JIb30BaTbCs

Tab/IUI[aMH U KaJIbKY/ISITODOM.



[Tpu oTBeTe OL|eHMBaeTCs YPOBEeHb TEOPETUUECKUX 3HAHUM U YMeHUe TIPUMEHSITh
YX JIJI pelleHUs MPaKTUUeCKUX 3ajau.

[Tpy MoAroTOBKe K OTBETY Ha TEOPeTUYECKUW BOIMPOC CTY[I€HT MOXKET 3arvcaTthb
MJlaH OTBeTa WM pa3BEPHYThIM OTBeT. [Ipu oTBeTe Ha BTOPOM M TPETUM BOIPOCHI
BO3MOKHO KakK IIOJIHOe pas3BepHyTOe pellleHWe, TaK K KpaTkKoe pelleHude. Bce

HEO6XOAI/IMBIE MOoACHEeHHA CTYZIeHT MOXKeT [daBaThb IIPHU OTBETE.



KpuTepum oneHok

bannbl KpuTepuu olLieHVMBaHUs BBITIO/IHeHUs 13a/aHust
2 [IpencTaB/ieHHbIM OTBET MOJIHBIN U BePHBIN
1 OTBeT HeIo/IHbIN, TpeboBaMMCh HaBOASIIKE BOIPOCHI
0 OTBeT HeBepHbIM1
banbl Kputepuu orieHrBaHMs BBITIOJIHEHUS 2 3a[JaHUS
3 B npeicTaBeHHOM pellleHWH 10JTyYeH BePHBIM OTBET
2 W3-3a apudmMeTrueCcKUx OIMOO0K 10/yueH HeBEePHBI OTBET
1 PellieHre He 3aKOHUYEHO, HO T0C/Ie/I0BaTe/IbHOCTh PellleHrs BepHa
0 PeluieHne HeBepHOe
banbl Kputepuu orieHrBaHMs BBITIOJIHEHUS 2 3a[JaHUS
3 B npejicTaBeHHOM pellleHWH 10JTyYeH BEPHBIM OTBET
2 V3-3a apudmMeTrueCcKUx OIMOO0K 10/TyueH HeBEePHbI OTBET
1 PellieHre He 3aKOHUYEHO, HO T10C/Ie/I0BaTe/IbHOCTh pellleHrs BepHa
0 PeluieHre HeBepHOe

CyMMapHOe KOJTMuecTBO 0asIioB MepeBOJUTCS B OLIEHKY:

8 6anioB — o1jeHKa «5» (OT/IUYHO);

6-7 6asnoB — o1leHKa «4» (XOpOoIIo);

4-5 6asioB — orjeHKa «3» (YIOBIeTBOPUTE/HHO);

MeHee 4-X 0aJisioB OIjeHKa «2» (HeYy/J0B/IeTBOPUTE/THHO).




3K3AMEHAIIMOHHBIN MATEPUAJI

TUACLIUTITAHBI
EH.0OIMATEMATUKA
TeopeTnueckue 3K3aMeHal[HOHHbIE 3a/IaHUA

Tema 1. /Tunetinas anzebpa

1. OnpepneneHvie KOMIUIEKCHOTO 4uc/ia. PaBeHCTBO KOMILIEKCHBIX — YHCell,

COMPSDKEHHbIE U IIPOTHUBOIIOJIOXKHBIE KOMILJIEKCHBIE UKCIIa.

['eomeTprueckoe n3006pakeHHe KOMIJIEKCHOTO UKCIIa.

3. Anrebpavueckasi (opma 3arvcyd KOMILJIEKCHOTO YWC/Ia, CyMMa M Pa3HOCThb
KOMIIJIEKCHBIX urces B anrebpanueckoit popme.

4. Tlpou3BezeHre KOMIUIEKCHBIX umces B anrebpanueckoii ¢opme. CTereHb umciia

I.

YacTHOe KOMITJIEKCHBIX YKces B anrebpanueckoii hopme.

OrnpeziesieHre MOZYJISt U apryMeHTa KOMIUIEKCHOI'O UMCJIa.

AJITOPUTM HaXOK[eHHs apryMeHTa KOMIIJIEKCHOT'0 YUC/Ia

TpuroHomeTrpruueckass (opma 3anMcud KOMIUIEKCHOTO 4YMcia. J[leldcTBHUe C

KOMILJIEKCHBIMH YMCJIAMU B TPUTOHOMETPUYECKOU (popMe.

9. Anroput™m TmiepeBosia anrebpavueckol ¢GOpMbI KOMIUIEKCHOTO YHMC/Ia B
0Ka3aTe/IbHYH0.

10.IToka3zarenbHasi hhopmMa KOMILIEKCHOTO unc/aa. @opmyJia ditsiepa.

11.TTepeBos 1toKa3aTe/ibHOM (hOPMBI KOMILJIEKCHOT'O UHC/Ia B a/ire0panyecKyro.

Tema 2. 1 OcHoebl OucKpemHoll Mamemamuku

N

PN U

12.MHOXeCTBO U ero 3/1eMeHThI.

13.I1ycToe MHOXeCTBO, ITOAMHOKeCTBa HEKOTOPOT'O MHOXKeCTBa.
14.0Ornepaiyu HaJi MHOKeCTBaMH.

15.0OTHoI11eHus], X BU/Ibl U CBOMCTBA. JluarpamMmma Ousiepa-BeHHa.
16.YucnoBble MHOXXECTBA.

17.Bupbl ¥ 3neMeHThI TpadoB.

18.0OcHOBHBIe MOHATUSI TEOPUU TpadoB.

Tema 3.1 /Ju¢gepenyuanbHoe u uHmezpanbHOe ucuucaeHue

19.T1pou3BoaHas PyHKLMKU. ['eoMeTprUueCcKuil U PU3NUECKUN CMBIC/ IPOM3BO/IHOM.

20.TIpumeHeHUe MPOX3BOAHOM K UCC/IeJOBaHUIO (DYHKI[UH.

21.1IpousBojHbIe BBICILIUX TTOPSAJKOB.

22 .HeonpepenenHsbiv nHTerpan. OcHOBHbIe POPMYJIbI MHTETPUPOBAHUS.

23./IHTerprvpoBaHye MeTOZ0M 3aMeHbI IlepeMeHHbIX.

24.0mnpeienenHbiii uHTerpan. @opmysna HetoToHa-JleiibHuIla

25.[1lpumeHeHure onpesie/IEHHOTO UHTErpasa K BbIUUC/IEHHUIO ITyTH, IPOHEeHHOTO
TOYKOM.

Tema 3.2 O6bIKHOBeHHbIe dugpdpepeHyuabHDIE ypABHEHUS

26.JuddepeniipancHoe ypaBHeHue. OmipeZiesieHue, MOpsi/ioK, o0Ilee ¥ YacTHOe
pelleHusl.



27.duddepeHiinanbHOe ypaBHeHHe C pa3/e/soluMy llepeMeHHbIMU. AJITOPUTM
€ro peLleHus.

28.Henonxbie guddepeHLvasbHble ypaBHeHMs. AJITOPUTM pelleHusl.

29.ludbdepeHiiiasibHOe  ypaBHEHHWEe  BTOPOTO  TMOpsSiiKA C  TIOCTOSIHHBIMU
K03 duiimeHTamMu. AJITOPUTM €ro pellieHuUs.

30.'eomeTprueckass ~ WMHTepIIpeTarisi  OOIIEro W UYaCTHOTO  peIleHus
I epeHIINaIbHOTO ypaBHEHUSI.

Tema 3.4 Psiobl

31.0npejesieHre UnuCI0BOro pszga. [IpumMepsbl UMCIOBBIX PALOB.

32.YactuyHasg cymma pszga. OnpejesieHue CXOA1[erocs psja.

33.Heobxoaumoe yC1oBHe CXOAUMOCTHU psifia.

34.1IpusHak cpaBHeHUS.

35.11pu3Hak lanambepa.

36.0mnpejeneHrie CTENEHHOT0 W (PYHKLMOHAJBHOrO psifioB. Paauyc CXOAWMMOCTH
CTeIeHHOr'o psza.

37.Pa3noxenuve hyHKIMU B psif, Mak/iopeHa.

Tema 4.1 OcHoebl meopuu 8eposiIMHOCMU U MamMemamuy4eckKoll cmamucmuku

38.2emMeHTbl KOMOUHATOPUKU. [TepeMeltjeHus], pa3MelljeHus], COUeTaHHsI.
39.Buibl ciiyyaiiHbIX coObITHH. Oriepaliuu Hajl COOBITUAMHU.
40.0THOCUTebHAS YaCTOTA ¥ BEPOSITHOCTb COOBITHSI.

41.Teopema C/i0)KeHHsI BEPOSITHOCTE.

42.Teopema YMHOXXEHUSI BEPOSITHOCTEHU.

45.Dopmysia NOJHON BepOSITHOCTH.

46. @opmyJia bepnym.

47.[IUCKpeTHble CJlyyaliHble Be/JIMUWHBLI. 3aKOH pacrhpejeneHus AUCKPETHOU
C/Ty4aliHOW BeJIMUMHBI.

48.MaremaThueCcKoe OKUJaHWe U ero CBOMCTBa.

49.lucnepcusi, ee CBOMCTBA.

Tema 5.1 HucsneHHoe uHmMezpuposaHue

50.IToHsATHE O YNCTIEHHOM UHTErPUPOBaHUM.

51.®Dopmysibl IPSIMOYTOJIbHUKA B UAC/IEHHOM UHTETPUPOBaHUU.

52.®opMyna TparneLyy B YUCJIeHHOM UHTerPUPOBaHHUU.

53.Popmysia CUMIICOHA.

54.A6contoTHasH MOTPeIIHOCTh MPY YUC/IeHHOM MHTerpUpOBaHUM.

Tema 5.2 YucnenHoe ducppepenyuposaHue

55.TToHsiTHE O UKc/ieHHOM Ju(depeHIIMPpOBaHUM.

56.®opMynbel  TIpUOMKeHHOTO  AuddepeHIpOBaHUS, OCHOBaHHbIe  Ha
VMHTepHoJISILUOHHBIX (hopmysiax HeroTOHa.

Tema 5.3 YucneHHoe pewieHue 00bIKHO8eHHbIX Ougp¢epeHyuaIbHbIX ypagHeHUll

57.IToHsiTHE O UMCTIEHHOM pellleHuu Au@depeHIualbHbIX YPaBHEHUM.

58.Mertop Ditsiepa /15 peliieHyst 0OLIKHOBEHHBIX Ard(epeHI[aIbHbIX ypaBHEeHUH.



HpaKTl/I‘-IECKl/Ie 3K3dM€E€HdIIHOHHbIE 3d/IdHHUA

1. Haiiti npou3BOAHYH0 (DYHKIUU:
)V = ctg 1'[]1:; 6)Y = In(x — 3]; B) Y = x% + sin X 3y = x*e*

2. HaiiTy BTOpYO NPOU3BOIHYIO0 (DYHKLIMM:
3 2 ] 2
JF = - F = - F =
a) ) 2x* +3x° + bx; 6)2 sin 3x; B)) 5x°+ cosx
_ 2
3. Cusa TOKa M3MeHseTCsl B 3aBUCUMOCTH OT BPeMEHHU I10 3aKOHY I'=04t
Haiitu cKopoCTh U3MeHeHUsI CU/Ibl TOKAa B KOHI|e 8- CeKYH/bI.

4. CKOPOCTB HpﬂMOJ’[HHEfIHOl" 0 ABMXKEHHSA TOUKH U3MEHAETCA I10

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

5. Havigurte Heorpee/méHHbIM UHTErpas:
2) J(x?—3x+ 1 dx;

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

fi

C) *\-m’
d) f€3x+2 dx.

6. Hariute Heorpeje/IéHHBIM UHTErpaJt:

J-xdx

1+x2.
b

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

6. Beruncimre onpesesieHHbIA UHTerpast:

J; (Vx—2)dx;

a)
2
j_lr[x? +2x — 1)dx;
b)
_}é(cos x — sin x)dx.
c)

7. Haiitu obirjee peiieHre auddepeHIaTLHOTO YpaBHEHUS:



8.HaiiTu uactHoe peliieHre YypaBHeHM:
dy dx

a) * Y jecmn y=4, nipu x=0;

by ¥ = xz’ ecn y(0)=0;
) B) XAV =YAX ocmy y(1)=1.

9.HaiTu 3aKOH JBW>KEeHUS Tejla OTHOCUTEeNBHO ocy OX, eC/ii OHO Havaso
v = 2t%+ 3t.

JIBUTATbCs U3 TOUKU M(4;0) co CKOpPOCTbIO

10.Hatitu obiiee pettienue avddepeHIMabHOTO YPaBHEHUS:
a) Y + 25y = D; 6) Y~ 12y + 36y = D; )Y~ 3y +2y=0
—6y=10

) J ¥
11.Haiftu yacTHoe peltenye AuddepeHIIaNTLHOr0 ypaBHeH:s ) +)

=3uny=1mpux=20

ecn Y
12.Havitu yacTHOe peleHre quddepeHIraTbHOT0 YpaBHEHUS
yr—=6y+9y =0 uy=3uy =—6mpux=>0
[£a En
13.HccnenoBath Ha CXOAUMOCTD PSif "=lon
w 5
14.ViccneioBaTh Ha CXOAUMOCTb PAf, toom
w 2
15.HaliiuTe 4yaCTUUHYIO CYMMyS 4 paga fn+1,
oo 3
o Y n=1_o
16.HauTy yacTuuHyro cymmy “3 psja ne
o 27
17.Haiitu ®4 psga “" Tn+2 |
18.Ormpenenute BUJ psifa:
o (2x+1)T I L oo i
n=1 52

n=1 g, . 6) "1an-1. B)

a) ;



19. A4_ MHO>KEeCTBO JleJIuTesier uncia 24. B_ MHO>XeCTBO JleJiuTesier uncia 15.

3amcaTth MHOYKeCTBa ANB u AUB ;

20.MHO>XeCcTBO A={a,b, C}, MHO>KeCTBO B=1{bcfe d}.BaanaTb ANB u

B\A

21.0npenenuTte cTeneHb BepilivHbl A rpada:
A

A

22.B ypHe HaxopsTcsi Oesble, KpacHble U cuHUe 11apbl. CoObITHE A - BBIHYT
OestbIii 1m1ap, coObITHE B — BBIHY/I KpacHbIH map, coobiTrie C — BBIHY/I CUHUAN

map. B uem coctout ciepytoiijee cobpiTre: a)B+C; 6)A B ; B)JA+B.

23.HaliTi BepOsITHOCTb BBIMa/|eHUs1 UKC/a, KpaTHOTO TPeM Ipu OJHOM OpocaHuu
WUTPOBOTO KyOHKa.

24.B ypHe 10 6enbixX, 5 KpaCHBIX U 5 3e/IE€HBIX 111apoB. HaliTh BepOSTHOCTB TOTO,
YTO BBIHYThIN Hayraz map Oy/ieT LiBeTHbIM.

25.BeposATHOCTE MoNajaHys B MUILLIEHD [i/1s1 iepBoro BeicTpena 0,85, a ayis
BTOpOro - 0,8.CoprcmeH czenan fjBa BeicTpesia. HalTy BeposITHOCTH TOTO,

yTo 00a BRICTPe/Ia TTOpa3u/ii MUILIEHb.

26.B suke umerotcs 30 mapoB 6esioro 1jBeTa u 5 uépHoro 1Beta. M3 siyka
Hayjauy 6epyT ofvH 1map. HailTh BepOATHOCTH TOTO, UTO IIIap OKAXKeTCs

UEPHBIM.

27.Tpu cTpenka He3aBUCMMO JpYyT OT Jpyra CTPeJsitoT 110 Le/id. BeposiTHOCTh
TI0TalaHus B Le/Ib [/151 TIepBOro crpesika paBHa 0,75, as sToporo 0,8,

s tpetbero 0,9. Onpezsenure BepPOSTHOCTb TOT'O, UYTO BCE TPU
CTpeJIKa MPOMaxHYTCH.

28.[1aH 3aKOH pacnpefie/IeHHs C/Ty4alHOM BeJIMUUHBI.
X 1 2 3
P 10201 0,7




HalifTe MaTeMaTHUeCKOe OKW/laHHe U IUCIIePCUIO.

29.laH 3aKoH pacnpeeneHns cay4aitHoi BeUYUHBI

X -2 -1 1 2 3

p/03 |0,1 (0,2 |0,1 |0,3

HaliiTe MaTeMaTHUeCKOe OKU/JaHHEe U TUCTIEPCHUIO.

. (1- 2i)(2 +1)
30.BbInonHUTe JEUCTBUS: T
31.11peacTaBbTe B TPUTOHOMETPUUECKOW (PopMe Yucia:

a)3i; 0)1-iV3.
32.TlpeacTaBbTe uKc/ia B MOKa3aTe/lbHOU (popMme:

a)V3+i ; 6)_2": :

8+2i
33.HauauTe Moaynb uncaa 5- 3i.

3i-1

2i+1°

35.BeiuncuTte  TpuO/IMKeHHOe — 3HaueHWe — WHTerpaja 1o  dopmyre
TIPAMOYTOJIbHUKOB:

) f,; xdx; ) flﬁ(lz—x]dx; ) f26(x+ l)dx.

34.Haiifvte apryMeHT 4uc/ia

36. HaiiT abCoOTHY0 MOrPeIHOCTh NPUOIMKeHHOT0 3HaueHus1 MHTerpaJa:
3
I .2+ x)dx

37.IlocnenoBarenbHble 3HaueHUs (YHKLWW, SB/SIOLENCS pelLleHreM 3aJaud
o= y
Komm ans uddepeHIUaNsHOr0 ypaBHeHHs F&Y) ¢ wavansubivum

YCJIOBUSIMU  Y(X0)=Yo, X=Xo HAXOAATCS TI0 MeTOAy Jisiepa  yi+1=Yk+hf(Xi,yi).

Haiiti y,, oripefiesisieMoe ypaBHeHUeM Y — 3y - 21:, TpU  yo=2, Xo=1 u wmare
h=0,2.
38. s dbyHKIMY TTIOCTpOoeHa Tab/vila KOHeUHBIX 3HaUeHUMN
1 Xi Vi ﬂyi ﬂzyi ﬂsyi
0 1 12 4 2 -5
1 4 16 6 -3
2 7 22 3
3 10 25




Harigute

y () = = Ay, -

z
A%y

_|_

a
A%y,

+o)
3 B TOUKe Xo=1.

39.HaiiguTe npubikeHHOe 3HaueHUe TIPOU3BOJHON (HYHKIMHU TI0 (hopmyJie

y(x) = h (ﬂ% "‘22__1&2}’0 + )

Tab/IHIe 3HAUEHUN dyHKumm

X213

4

y| 2|6

7

, THe

t =

COCTaBJIeHa Ta6J'II/II_Ia KOHEeUYHBIX paBHOCTeﬁ

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

x—Xg

2

, B TOUuKe x=2,5, eciu 1o



