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1 IlosicHMTEIbHASA 3aIIUCKA

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

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

- 00s13arenpHas ayAUTOpHas Harpy3ka ctyjeHTa -70 4acos,

- CaMOCTOSITENIbHOW BHEAYAUTOPHOM HArpy3KU CTyIeHTa — 35 4acoB.

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

DOC npedycmampuesaem cedyrouiue 6u0bl KOHMpOoas:

- MUChMEHHbIC PAOOTHI;

- KOHTPOJIb C TOMOIIbIO0 TEXHUUECKUX CPEACTB U HHPOPMAIIMOHHBIX CUCTEM.

DOC npeononazarom cnedyroujue (hopmvl KOHMPOA:

- TECTUPOBAHHE,

- KOHTPOJIbHBIEC PA0OTHI.

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

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

@OC pazpaboTaH Ha OCHOBAHUH:

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

- yuebHoro mmana crenuagbHocTn 23.02.06 TexHuyeckas SKCIUTyaTaus

IIOABMXKHOI'O COCTaBA XKCJIC3HBIX NJOPOT,



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

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

B pesynbTare ocBoeHUS yUeOHOM TUCITUTIIMHBI 00 yJarOIHICS T0JHKSH
ymemop:

¥Y1 ucnonap30BaTh METOIBI IMHEHHON anreOphI;

Y2 pemiate OCHOBHBIE TPUKJIAIHBIE 331a41 YUCJIEHHBIMU METOIAMH.

3Hamb:

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

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

B pesynprare ocCBOEGHHMS y4ye€OHOW JUCIMIUIMHBI OOYYarOmUWCS JAOJDKEH

c(opMUpOBaTH CIIEAYIOIIIE 00IMe KOMIIEeTEHIIMH

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

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

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

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

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

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

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



OK 08. Hcnonb3oBaTh cpenctBa GU3UYECKOW KYIBTYPHI JJISI COXPAHEHUS M YKPETJICHHS 3I0POBBS B
npoiiecce MPOPeCCHOHANBHON NEATETbHOCTH W TOANCpXKAHUs HEOOXOJUMOTO YPOBHS (DM3MYECKOM
IIOATOTOBJIICHHOCTHU

OK 09. INons3oBarbcst npodeccuoHanbHON JOKYMEHTalueil Ha rocyaapCTBEHHOM M MHOCTPaHHOM
A3BIKAX
B pe3ynbTare ocBoeHUs yueOHOM AUCIUILIMHBI CTYACHT OJKEH c(hopMupoBarh

cienyronye npogeccHoOHaJIbHbIe KOMIIETCHINH

[IK 2.2 IlnanupoBaTh U OPTaHU30BBIBATH MEPOIPUATHUS 1O COOJIIOIEHUIO HOPM
0e30MmacHbIX YCIOBUU TPY/Ia.

[1K 2.3 KonTpoaupoBaTh U OILICHUBATh KaU€CTBO BBHIMOJHSIEMBIX PadoT.

I1IK 3.1 OpopMaTh TEXHUIECKYIO U TEXHOJOTHUECKYIO JOKYMEHTAITUH.

[IK 3.2 PaspaGatbiBaTh TEXHOJOTMYECKHE MPOIIECCHI HA PEMOHT OTICIbHBIX
JEeTaJeld U y3JI0B ITOJBUKHOT'O COCTaBa JKEIE3HBIX JOPOT B COOTBETCTBUH C HOPMATUBHOU

JOKYyMEHTAIUEH.



2 Pe3y.JII)TaTl)I 0CBOCHHUA NTHCHHUILIIMHBI, HOAJECKAINUE ITPOBEPKE

Pesyabsrarbl O0bEéM BpeMeHH, Bua u Ne 3aqanus
o0y4yeHust Homepa pa3iesioB |[OTBEIAEHHBIX HA H3yYeHHUE s
(ocBoerbie OcHOBHBIE MOKA3aTeJIN O HKH Pe3yJabTaToB (Tem) o paGoueii (makcumatbuan nazpysxa) OMEpaTHBHOTO.
YMeHHUsl, yCBO€ HHbIE pe3sy nporpamMme aachT % pyGeskHOro u
3HaHus) / HTOTOBOTO
KomnereHuun KOHTPOJIA
YMmeTh: YMmeerT:
Vi - TIepeBOJUTH U3 anreOpandeckoir Gopmbl B
3HaTh: TPUTOHOMETPHYECKYIO, MTOKa3aTeIbHYI0 U 00paTHO;
31 - BBITIOJHSTH IEHCTBUS ¢ KOMIICKCHBIMU YHCJIaMH B
OK 1-9. anredpanydeckoit gopme;
IIK 2.2. - BBIIIOJHSATH IEUCTBHUS ¢ KOMIIJIEKCHEIMY YU CIaMH B
IIK 2.3. TPUTOHOMETPUYECKOU opme
IIK 3.1. - HAXOUTh cyMMapH?e HAIPSDKEHUE C TIOMOLLBIO Tema 1.1 12 12% 1341 342
IIK 3.2. KOMIIJICKCHBIX YHCEI, >
- ONpPEAENATh APIYMEHT KOMIUJIEKCHOTO YMCIIa
- U300paxkaTh YKcia B KOOPIAMHATHON MIOCKOCTH.
3naer:
- IpaBUJIa BHIOJHEHUS JEHCTBUIN C KOMILIEKCHBIMU
YU CJIaMU;
- MpaBuJIa IepeBOAa BEIMYNH, 3aIaHHBIX YPAaBHEHUEM
rapMOHHMYECKUX KOJICOAHHI B KOMIUJIEKCHBIE YUCIIA.
YMmeTs. Ymeer:
A - HAXOJIUTh OOBbEIUHEHHUE, IEPECEUECHUE U PA3HOCTh
3HATD. MHOKECTB;
31 - OTIPE/IENISTh KOJIMYECTBO BEPIIMH rpada;
OK 1-9. - IPUMEHSTH TEOPHUIO TpadoB MpH peleHn N Tema 2.1 11 11% [134.3
IIK 2.2. NPUKIAJAHBIX 3a]a4.
IIK 2.3. 3naer:
IIK 3.1. - MpaBuJIa A€M CTBUM MPU BHITTOJIHEHUH ONIepaliuid HaJl
IIK 3.2. MHOKECTBaMU,




- OTIpe/ieNieHre U CBOICTBa rpadoB.

YMeTh:

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

Ymeer:

- HAXOAWUTb MPOU3BOIHYIO (DYyHKIIHH;

- OIKCHIBATh CBOMCTBA (DYHKIIMU C TOMOIIBIO
MPOU3BOJIHOM;

- CTpouTh rpaduK (yHKIIMH, UCIIONIB3YS €€ CBOMCTBA;
- HaXOJUTh OIPENCICHHbIM HHTETpal;

- COCTaBUTh ONPEeICHHBIN HHTETPAJI [10 YCIOBHIO
MPUKIAAHOM 3a0a4H;

- IPUMEHSTh OIPEe/ICHHbIM HHTETpaJl IpU
OTIpENIeNIEHU U YpaBHEHUS MMYTH, TUTOIIA M

Qurypsr;

- pemath auddepeHIuanbHble ypaBHEHUs IEPBOTO U
BTOPOTO TOPSI/IKOB;

- HaXOAWUTb YaCTHBIE pelieHus T hepeH IHATbHBIX
YpaBHEHMH IPU 3aJaHHBIX HaYaJIbHBIX YCIOBUSIX;

- COCTaBJIATH qu(depeHInaTIbHOe YPAaBHEHHE 110
YCJIOBUIO 33/1a4H;

- packiIaapIBaTh (DYyHKIMU B YHCIIOBBIC PSIbI;

- HaXOJMTh YaCTHYHBIC CYMMBI Psiia;

- OIpeleIATh CXOAUMOCTD psijia 10 U3YYEHHBIM
MpU3HAKAM.

3naer:

- OCHOBHbIE (popMyibl T depeHIUPOBaAHUS;

- hopMyIy U HAXOKICHHS ONPENEICHHOTO
UHTErpania,

- OCHOBHBIE (JOPMYJIBI U CIIOCOOBI MHTETPUPOBAHUS;

- METO/IbI pemieHusT AuQxpepeHIInaTbHbIX YpaBHECHU;
- IPU3HAKKU CXOJUMOCTH psjia;

-IIpaBHJIa IPUMEHEHHUSI YUCIIOBBIX PS/IOB TIPU PEIICHUU
3a71ad.

Temer 3.1;
3.2;3.3;3.4

35

35%

113 4.4;113 4.5;
113 4.6;113 4.7

YMmeTh:
V1

Ymeer:
- HaxXOIHUTh YHCIIO IEPECTAHOBOK, COUCTAHUN U

Tema 4.1

16

16%

I13 4.8; 113 4.9




3HATh: pa3MELICHUM;
31 - pa3nyaTh COEIMHEHUE 10 TEKCTY 3a7a4H;
OK 1-9. - HaXOIHUTbh BEPOSITHOCTH COOBITHSI, HUCIIOB3YS
IIK 2.2. KJIaCCUYECKOE OIPEEIICHUE BEPOSTHOCTH;
IIK 2.3. - MPUMEHSTh TEOPEMBI O CYMME U IPOU3BEICHUU
IIK 3.1. COOBITHIA;
IIK 3.2. - HUCIOJb30BaTh GopMyiny bepHymu npu perenun
MPUKITAIHBIX 3a/1a4.
3naer:
- (hopMyITBI TS HAXOKIICHUS YHCIIA TIEPECTaHOBOK,
pa3MeIIeHU U COYETaHUI;
- OTIpe/ICTICHUE BEPOSTHOCTH COOBITHS;
- TEOPEMBI O CYMME U MPOU3BEIECHUH COOBITHI;
- METO/IbI puMeHeHus popmynbl bepHymnu ams
pEIIeHHs] CTAaTUCTUYECKUX 3a/1a4.
YMmerts: Ymeer:
v2 - HaXO/IUTh 3HAUYEHME ONPEACTICHHOTO HHTeTpaia
3HaTh: METOJIaMH MPSIMOYTOJIbHUKOB U TpareluH;
32 - pa3IMy4aTh MO PUCYHKY CIIOCOOBI YHCICHHOTO
OK 1-9. MHTETPUPOBAHUSL,
IIK 2.2. - HaXOIUTh NPUOIMKEHHOE 3HaUeHHE (PYHKIIUU
IIK 2.3. METOJIaMH YHCIEHHOTO TudepeHIInpoBaHuUs;
IIK 3.1. - HAXOJWTh 3HAUYCHUE MPOU3BOAHOMN B TOUKE,
IIK 3.2. MIpUMEHSIS MeTOJ Dilnepa; Tema 5.1;5.2;5.3

- pematb METoAOM Diiyiepa 0OBIKHOBEHHBIE
middepeHnanbHpIe YpaBHEHNUS;

- IPUMEHATH METOA Diliepa IpH pelicHUN
MNPUKIAAHBIX 3a/1a4.

3naer:

- IpaBMJIa HAXOXKACHUS ONPEIeICHHOTO MHTEerpaja
METOJIaMU YHCIIEHHOTO HHTETPUPOBAHUS;

- hopMynBl MeTOa Dilsiepa Uil HaX0KACHHUS
pUOIMKEHHBIX 3HaUeHUH (DYHKIIUY METOJIaMH
YHUCIEHHOTO MU (pPEpEeHIINPOBAHHUS;

23

23%

113 4.10; 1134.11
113 4.12




- MetoA Diinepa peeHus auddepeHIInaIbHbIX
YPaBHEHUI.




3. TeopeTnueckue3aganusi (T3)

4.1 PacueTHOC 3a1aHUE

4.1.1. TexkcT 3aganusa

Bapuanr 1
1. Ucnonw3ys airedpandeckyro (popmMy KOMITIEKCHOTO YHCJA, BBIMOJIHUTH
ICUCTBUSA:
27T . . 2T T . . I
a) 6 (cns? +1i sm?) + 2 (cns; +1i sm;);
b) 2(cos30° 4+ isin30°) - 3(cos90° +isin90°?)
2. cnonb3ys TpUroHOMeTpU4ecKyro (opMy KOMIUIEKCHOTO YHCJIA, BBHITTOJTHUTH
JEUCTBUS U 3alUCcaTh pe3yJbTaT B MOKazaTeabHOU (opme:

T P T .
a) (cos (_E) + 1 sin (— E)) : (—3 + w@);
b) 6(cos160° + isin 160°):4/3(cos40° + i sin 40°): c) (2 +2i)°.
Bapuanr 2
1. Ucnonb3ys anredpanueckyro (opMy KOMIUIEKCHOTO YHCJIA, BBINOJHUTH
JEUCTBUSL:
a) 2 (ms%T +1 singf) + (cosz + i sin E),
b) 4(cos60° + isin60°)- 2(cos0® + isin 0?)
2. Wcrnonb3ysi TPUrOHOMETPUUECKYI0 (OpMY KOMIUIEKCHOTO YHCJIA, BBITIOJHUTh
JEICTBUS U 3alMCaTh PE3YJIbTAT B OKa3arelbHOU opme:

2m - am 1 3 . 3T
a) (cc-s (?) + isin (?)) = (cns —t sm?);
b) (6— 6i):4/3(cos40° + i sin 40°): c) (cos 15% + isin 15°)°%,
Bapnanr 3
1. Ucnonb3ys anredpanueckyro (opMy KOMIUIEKCHOTO YMCJIA, BBINOJHUTH
OeUCTBUS:
T . . T am . . 2T
a) (cos; +1 sm;) + 3 (cns? + i sm?);
b) 4(cos45° + isin45?) - 3(cos180° + i sin 180°)
2. Hcrnonb3ysi TpUrOHOMETPUUECKYI0 (OpMYy KOMIUIEKCHOTO YHCJIA, BBITIOJHUTh
JEICTBUS U 3alMCaTh PE3YJIbTAT B OKa3aTelbHOU popme:
a) V3(cos92° + isin 92°) - v/6(cos 88° + sin 88°);
b) 4«.@((:053 + ising) : («.@— i); c)x@(cos 10° + i sin 10°)°
Bapuanr 4
1. Vcnonp3ys anreOpanueckylo (popMy KOMIUJIEKCHOTO YMCIIA, BBITIOJHUTD
JIECTBHUA:

a) 'ﬂl-(c-:-s“::a—’T +1i sini—n) + (cosg +1i sing);
b) 2(cos30° +isin30?)-3(cosm + isinm)



2. Hcrnonb3ysi TPUrOHOMETPUUECKYI0 (OpMYy KOMIUIEKCHOTO YHCJIA, BBITIOJHUTh
JEICTBUS M 3aIUCaTh PE3yJbTaT B IOKa3aTelabHOUN opme:

a) (4+4i)-3(cos75° + sin75°);
0 #(cosZ +isinZ) 2 (cos (-2) + iin (~2)

c) [é(cos 572 + isin 57°)%°,

4.1.2. Bpemsi Ha BbInoJIHeHHe: 60 MUH.

4.1.3. [lepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHoBaHue 00LeKTOB
KOHTPOJIA H OLICHKH

OcHoBHBIE IOKA3aTeIH
OICHKHU pe3yjibTaTta

Kpurepunii ouenku

Y 1 BeinoaHsaTh AeiicTBUS HAJL
KOMIIJIEKCHBIMM YHCJIAMH B
anreOpandecKou u
TPUTOHOMETPHUYECKON

opme;

¥ 3 IlpencraBusthb

KOMIIJICKCHOE

YHCJIO B MOKa3aTeIbHOM

popme;

- IlepeBo1 u3 anredpanyeckoit
(dbopMbI B
TPUTOHOMETPUYECKYIO,
MOKa3aTeIbHYI0 U 00paTHO

- JleficTBUS ¢ KOMIUIEKCHBIMU
YHCJIaMU B alreOpanyeckoi
dbopme

- JIEUCTBUS ¢ KOMIIEKCHBIMH
YHCJIAaMU B
TPUTOHOMETPUYECKOM (hopme

5 «OTIUYHO -
BBITIOJIHEHO BCE,;

4 «xopouio» -
BBINIOJHEHO 4 3 5;
3 «yIOBID -
BBINOJHEHO 3 U3 5;
2 «HE YJOBID» -
BBINIOJIHEHO MEHEE 3

3 1 OCHOBHBIE ITOHATHS 1
METO/IbI JIMHEHHON alnreOphl

- [lepeuncnenune
MOCJIEA0BATEILHOCTH
JIEUCTBUU ITPU MIEPEBOJE
KOMIIJICKCHBIX YMCEN U3 OTHOM
(GhOPMEI B APYTYIO ¥ TIPU
BBITIOJTHEHNH JIEUCTBUH C
KOMIIJICKCHBIMH YHCJIAMH

4.2 PacueTHOE 3a1aHUE

4.2.1. TexkcT 3agaHusa

Bapuant 1

1. Tlo JAaHHBbIM YPAaBHCHHUAM HAIIMCAaTb COOTBCTCTBYIOIKUC KOMIIJICKCHBIC YHCJIA B

TPUTOHOMETPUYECKOU,

MOKa3aTeIbHOM ®  anreOpandecKoun

dbopmax wu

MOCTPOUTH COOTBETCTRBYIOIIHE BEKTOPHI(NprHUMaeTcs w = 314 pajg/c unu

w = 18000rpazg/c):

a) u= 25in(mt—|—§];
b) u= 127 sin(wt + 120°).

2. JIBa reHeparopa, KOTOphIe JnalT (IpH CTaHJAPTHOM
COOTBETCTBEHHO Hampsukenusa U, = 220sin(wt + 60°) u

COCTOSIHUH)



u, = 127sin(wt —90°) coemuHensl noclegoBarenbHo.  OIpenennTh

CONPOTHUBJICHNE HA 3aKMMax Iemnu, ecau cuia Toka I = 0,54, u HampspkeHue
OyZeT CyMMapHBIM.

Bapuanr 2

1.

[lo naHHBIM ypaBHEHHSIM HAIMCATh COOTBETCTBYIOIIME KOMIUIEKCHBIE YHCTIA B
TPUTOHOMETPUYECKOM, TIOKa3aTrelbHOW U anreOpaumdeckoid ¢dopmax u
MOCTPOUTH COOTBETCTBYIOIINE BEKTOPbI (mpuHUMaeTCs
w = 314 paa/cunu w = 18000rpaa/c):

a) u= 2,5sin(wt+ 1,5m);

b) u= 4sin(wt+ 20°).

2. JIea TeHepaTopa, KOTOpble JaroT (IIPU  CTAaHAAPTHOM  COCTOSIHUM)
COOTBETCTBEHHO Hampsiukerus u; = 220 sin(wt + 30°) u
u, = 127sin(wt — 270°) coexuuensl mocienoBarenbHo.  Onpenenursb
COTMPOTHUBJICHNE HA 3aKUMax Iienu, ecyiu cwia Toka l = 0,6A, u HanpspkeHne
OyIeT CyMMapHBIM.

Bapunanr 3

1. Tlo naHHBIM ypaBHEHHUSIM HAMMKUCATh COOTBETCTBYIOIINE KOMIUICKCHBIC YHCIA B
TPUTOHOMETPUYECKOM, TOKa3aTeJIbHOM W anreOpandeckoil dopmax u
MTOCTPOUTH COOTBETCTBYIOIINE BEKTOPHI (IIPHHUMACTCS
w = 314 pag/c unu w = 18000rpag/c):
a) u= 0,8sin(wt+ gj;
b) u= 12sin(wt+ 90°).

2. JIea TeHepaTopa, KOTOpble JaroT (IIPpU CTaHAAPTHOM  COCTOSIHHM)
COOTBETCTBEHHO Hanpshkenus U, = 220 sin(wt — 60°) u
u, = 127sin(wt+ 90°) coemuneHsl mocienoBarensHo.  OUpeneauTh
CONPOTHBJICHHE Ha 3aKKUMax Ienu, ecim cwia Toka I = 0,54, u Hanpspkenue
OyaeT CyMMapHBIM.

Bapuant 4

1. Tlo naHHBIM ypaBHEHHUSIM HAMKCATh COOTBETCTBYIOIINE KOMIUIEKCHBIC YHCIA B
TPUTOHOMETPUYECKOM, TOKa3aTeabHOW W anreopandeckoil dopmMax u
MMOCTPOUTH COOTBETCTBYIOIINE BEKTOPHI ( MPUHUMACTCS
w = 314 pag/cunu w = 18000rpag/c):
a) u= 4sin(wt+ gj;
b) u= 2sin(wt + 180°).

2. JIea TrTeHepatopa, KOTOpble JaloT (IIpU CTaHAAPTHOM  COCTOSIHUM)

COOTBETCTBEHHO Hanpsukenus Uy = 220sin(wt +90°) u
u, = 127sin(wt — 60°) coemuuensl nocaemoBarenbHO.  ONpENENUTH

COTPOTHUBJICHHE HA 3aKUMax 1eny, eciu cuna Toka | = 0,54, u manpsikenue
OyZeT CyMMapHBIM.



4.2.2. Bpems Ha BbINIOJIHe HHe: 60 MUH.

4.2.3. llepeyeHb 00bEKTOB KOHTPOJISAA M OLlEHKH

HanmeHoBaHuE 00bEKTOB OcHoBHBIE OKa3aTeJH Kpurepuii ouenkn
KOHTPOJISI M OLEHKHU OLIEHKH pe3yJibTaTa
Y2  IlpumeHsTh METOMBI S «OTIIMYHOY -
JVMHCHHOW  anmreOphl A BBITIOJIHEHO BCE;
perieHus - Haxoauts cymmapHoe 4 «xopomo» -
npo¢eCCUOHANBHBIX 337]a4; | HAIPSIKEHHUE C TOMOLIBIO BBITIOJIHEHO 33/1aHNE
KOMILICKCHBIX YHCEJI No2;
- Onpenenenye apryMeHTa 3 «yI0B» -
KOMIUIEKCHOTO YMCJIa BBITIOJIHEHO 33/1aHNE
- MBoOpaxeHue uncia B Nol;
KOOPIMHATHOU IIJIOCKOCTH 2 «HE YIOBID» -
BBINIOJHEHO MeHee |
3a1aHUA
- [lepeuncnenue
IIOCJIE0BATENBHOCTH

JICICTBUU ITPH NIEPEBOIE
BEIWYMH, 3aJaHHBIX
YpaBHEHHEM TapMOHUYECKUX
KOJIeOaHU B KOMIUIEKCHBIC
yucia

- [lepeuncnenue
MOCJEA0BATEILHOCTH
JEMCTBUM NIPU

BBITIOJTHEHNH JIEUCTBUH C
KOMIUIEKCHBIMH YHCJIaMH

3 2 CriocoObl perieHus
NPUKJIAIHBIX 33724 METO0M
KOMIUIEKCHBIX YHCE.

4.3 PacyeTHOE 3a/1aHUE

4.3.1. TexkcT 3a1aHuda

Bapuant 1

1. Jlanel muoxkectea A = {a, b,c,d,f}u B = {b,c,d, e, k}. Haiitn
AUB,ANB,A\B,B\A.

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

3. B rpade, n300pakeHHOM Ha PUCYHKE, YKa3arh IPUMEPLI 3aMKHYTOT0 MapIIpyTa,

€CJIM HadalbHbIN MyHKT V.
Vs €7 Vi




Vz é; Vi; es Vq
°

€1

V1 €10 Vs

€s

Vo

4. KommuecTtBo pedep rpada, MHUMIAESHTHBIX BepinHe B, paBHo...

O C
B
/
Bapuanr 2

1. Jauel mHoxectBa A = {—2,4,5,6,7}u B ={—1,0,4,6,8}. Haittu
AUB,AnB,A\B,B\A.

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

3. B rpade, n3o6paxkeHHOM Ha PUCYHKE, yKa3aTh MPUMEPbI 3aMKHYTOTO MapuIpyTa,

€CJIM Ha4aJIbHbIN HyHKT V.

E‘E V3 e

“ \/

4. KommuecTBo pedep rpada, HHIUL ICHTHBIX BEPITMHE A, paBHoO...

Bapuanr 3 n
1. dausl maoxectBa A = {a, b

{a,c, f,k}. Haiitu



AVUB,AnB,A\B,B\A.
2. Haiitu CU D,CnD,C\D,D\C ectu C = (—=x;7), D =[-2;6].
3. B rpade, n3o6paxkeHHOM Ha PUCYHKE, yKa3aTh MPUMEPHI 3aMKHYTOTO MapIIpyTa,

€CJIM Ha4aJIbHbIN MMyHKT V.

Vs €7 v
Vz 82 V3 93 V4 o ’
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V1 €10 Vs
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4. KommyecTBo pedep rpada, MHIMIESHTHBIX BepIvHe A, paBHO...
A

Bapuanr 4

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

2. Haittu CUD,C N D,C\D,D\C ecmu C =[-3;5], D = (—=;4).

3. B rpade, n3o6paxkeHHOM Ha PUCYHKE, yKa3aTh MPUMEPHI 3aMKHYTOTO MaplIpyTa,
€CJIM Ha4YaJIbHBIN IyHKT V.

/A es Vi3 es V,; ® *
[} [}

/ &
(] [} °
Vs
V1 e10 V\
€9
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Ve €7 vz
€4

€1

4. KommuecTtBo pedep rpada, MHUUAECHTHBIX BepimHe A, paBHO...



4.3.2. Bpemsi Ha BbInoJiHeHHe: 60 MUH.

4.3.3. llepeyeHb 00bEKTOB KOHTPOJISA M OLlEHKH

HaumenoBanue 00beKTOB
KOHTPOJISI M1 OLIEHKH

OCHOBHBIE OKA3ATEJH
OLIEHKHM pe3yJbTaTa

Kpurepuii oueHku

Y1 BeinonHATh oOmnepanuu
HaJ
MHO>KECTBaMHU, IPUMEHSTh
TEOPUIO
MHOKECTB ITPU PEUICHUN
MIPUKJIAIHBIX 33]1a4
Y2 Pemats 3anaun,
MIPUBOISIIIIHE K
NOHATHIO Tpada, IPUMEHSTh
Teopuro rpadoB Mpu
pelIeHun
MPUKIAIHBIX 3a]a4

- Haxoute 00Bbe1MHEHNE,
MIEPECEUEHUE U PAZHOCTD
MHOKECTB

- OnpenensiTh KOJIMYECTBO
BEpUIMH rpada

- [IpumensTe Teoputo rpadon
MIPH PEIICHUH TTPUKIIATHBIX
3aja4

5 «OTIUYHO -
BBIIIOJIHEHO BCE;

4 «xopo1tioy -
BBINIOJIHEHO 3
3aJ1aHU;

3 «ynoBm» -
BBIIIOJIHEHO 2
3aJIaHH;

2 «HE yAOBI» -
BBITIOJIHCHO MeHee 2

3aj1aHui

31 OCHOBHBIE TOHATHUA U
METO bl
JTUCKPETHOM MaTeMaTUK!

- [lepeuncnenue
[OCJIEA0BATENBHOCTH
JICICTBUI MTPU BBITIOJIHEHU T
orepalmy HaJ MHOKECTBAMU
- OnpeneneHue U CBOMCTBA

rpadoB

4.4 PacueTHOE 3a1aHUE

4.4.1. TexkcT 3a1aHuA

Bapuanr 1

1. HUccrnenoBarh (GyHKIMIO C TOMOINBIO MPOW3BOAHONW M IMOCTPOUTH €€

rpadux

,— 2x
¥ 1+x2

Bapuanr 2

1. HUccrnenoBark (GYyHKIMIO C TMOMOIIBIO MPOW3BOAHONW M IMOCTPOUTH €€

rpaux
2x+1
:}.F =

xX+3
Bapuanr 3

1. UccnenoBatrh (PyHKITHIO ¢ TOMOIIHIO TPOU3BOTHOM U IIOCTPOUTH €€ Tpaduk

y=x*-3x+6




Bapuanr 4

1. UccaenoBars GyHKIUIO ¢ TOMOIIBIO IPOU3BOIHOM U MOCTPOUTH €€ rpaduk

y=x%—8x%—

9

4.4.2. Bpemsi Ha BbIIIOJIHeHHE: 45 MUH.

4.4.3. llepeyeHb 00bEeKTOB KOHTPOJISI U OLI€eHKH

HauMeHoBaHue 00beKTOB
KOHTPOJISI M OLIEHKHU

OCHOBHBIC TTOKA3AaTeJIH
OLIEHKHM pe3yJbTaTa

Kpurepuii oueHku

Y1 HccnenoBats GyHKIHH C
MIOMOIIBIO POU3BOTHOU

- YMeHue HaxoJuTh
POU3BOAHYIO PYHKITUHU
- OmmcwIBaTh CBOMCTBA
(GYHKIMU C TOMOIIBIO

5 «OTJIMYHO -
BBIIIOJIHEHO BCE,;
4 «xopowmo» -
BBITIOJIHEHO 2

3aJaHus
3 «yIOBIDY -

IIPOM3BOTHON
BBINIOJHEHO |
- Ctpouts rpaduk QyHKIHH,
. 3a/1aHne
UCIIOJIb3Y$ HallJICHHbIE
o 2 «HE yA0BID» -
CBOMCTBA
BBITIOJIHEHO MeHee |
3aJ1aHus
- [lepeuncnenue
MOCJIE0BATENLHOCTH
3 1 OCHOBHBIE IOHATHUS U JNEUCTBUN ITPH
METO1bI NOCTPOEHHUHU Irpaduka
MaTeMaTHYeCKOro aHaM3a | (PyHKIUH
- 3HaHWE OCHOBHBIX (DOPMYIT
nuddepeHpoBaHus

- 3HaHue CBOMCTB (DYHKINU

4.5 PacueTHOeC 3a1aHUE

4.5.1. TexkcT 3axaHus

Bapuanr 1 Bapuanr 2

1. Beruuciaurb IUIOLIAb ¢burypsl, | 1. Berunciuthb TUIOLIAIb burypsi,
OTpaHUYECHHOMN CIEAYIOLIUMHU OrpaHU4YEHHOMN CIIEAYIOLIUMHA
JIMHMAMU:  T1apaboJIok y=x+1, JVUHUSIMUA: BETBBIO TUNEPOOJBI YV = J—‘t,
npsaMeiMi X = —1,x =2 u ocsio mpAMBIME X =2,X=6 H OCBIO
abcucc. aGerce ’

2. Bpriuncmute o0ObeM Tema, KOTOpoOe 5 BLI‘IPICJII;ITB OBbeM Tem, KOTOpOe
HOIYHACTCA HIPH BPAIIICHIH BOKPYT 0CH HOJIy4aeTcs MPU BPaILEHUH BOKPYT OCH
Ox KPUBOJUHEMHOU Tpaneufu, Ox IpamemH,  06pasoBAHHOM
OTPaHHYCHHOW rumepbonoit ¥ =— mpsmeivu ¥ = 0,5%, x =3,x =12 ¢




npsiMbiMu  x =3,x =12 wu
a0crmcc.

CKOpOCTh TOYKH MEHSETCS 10 3aKOHY
v = (3t — 2t)m/c. Haitru nyrs S,

KOTOpBIﬁ IpeoaoCiia TOYKa 3a BpCM:

OCBhHO

OCBIO adcIucc.
CKOpOCTh TOYKHA MEHSETCS 0 3aKOHY

v=+/5t+4m/c. Haiiru nyrs S,
KOTOPBIH MPEoI0JIeIa TOUKA 32 TePBhIC
9 cekyH/1 OCJIe Hayalia JBHKCHHUS.

t =4c¢, nmpomenmee ¢  Hadaua
JIBYDKCHUS.
Bapuant 3 Bapuanr 4

Beraucamts TUTOIIA b burypsi, Beraucamts TUIOMIA b burypsi,

OTrPAHUYCHHOU CJICTYIOIIIUMHU OTrPAHUYCHHOU CJICTYIOIMMHU

JMHUAMM: Tapabojoi Y = x* + 2, JMHMAMM: mapabomon Yy =x* —1,

mpsmeiMud X =0,x =3 u® oChIO mpsMbeiMd X =1,x =4 u 0CBIO

a0crmcc. a0ocucc.

Bbruucaute o0beM Tena, MoJydeHHOE Bbruucoute o00beM Tema, KOTOpPOE

OT BpamieHuss BoOkpyr ocu OX NOJTy4aeTCsl IPU BPaIIEHUH BOKPYT OCHU

Tpaneuuyd, oOpa30BaHHOM NPSMBIMU Ox KPUBOJIMHENHOMN Tparenuuy,

y=3x , x=3x=12 u 0CblO|  rnamyuennoii  KpuBOii y= x—z,

a0cuucc. *

CKOPOCTH TOUKH MeHsieTcs Tio 3akomy | MPAMbMi - X =1,x = 5 m ockio
a0crucc.

v = (2t® + 4t)m/c. Haitru nyrs S,
KOTOPBII MPE0JI0JIeNla TOUKA 3a BPeMs
t =3c,

JIBYDKEHMUSA.

npomeamee C Ha4dajia

CKOpPOCTh TOYKH MEHSETCS 10 3aKOHY
v = (6t —4t)m/c. Haiitu nyrs S,
KOTOPBIN IPEO0I0JIeNa TOYKA 38 BPEMsI
t=4c,

IBWKECHUS.

mpomcamce C Ha4dajia

4.5.2. Bpemsi Ha BbIIIOJIHeHHE: 45 MUH.
4.5.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLlEHKH

HauMeHoBaHue 00b€KTOB
KOHTPOJISI M OLEHKH

OCHOBHBIC MTOKA3AaTeJIH
OLICHKH pPe3yJibTaTa

Kputepuii ouenkun

Y2 IIpuMeHsITh NpUIIOKEHUE
OTPEJIEJICHHOT'0 HUHTErpaja
MIPU PEIICHUH MPUKITATHBIX
3a/1a4

- YMenune HaXxoJUTh
OIIPEAETICHHBIN UHTETPAIT

- YMEHHE COCTaBUTH
OIIPEAEIICHHBIN HHTErPaJI 10
YCJIOBUIO MPUKJIATHO W 33/1a4H

5 «OTJIMYHO -
BBIIIOJIHEHO BCE,;

4 «xopomo» -
BBIIOJHEHO 2
3aJ1aHUSA

3 «yIOBID» -
BBIINOJHEHO |
3a/IaHUe

2 «HE yA0BID» -
BBIIOJIHEHO MeHee 1

3a/1aHus

3 1 OCHOBHBIE TOHATHSA 1

- [lepeunciienne




METOAbI

MaTeMaTU4YeCKOT0 aHain3a JICUCTBUU ITPU

IHOCJICA0BATCIIBHOCTH

HAaXOJKJIEHUH OTIPEAETICHHOTO
UHTErpajia

- 3HaHue OCHOBHBIX POPMYI U
CIIOCOOOB UHTETPUPOBAHUS

4.6 PacueTHoe 3aJaHue

4.6.1. Tekcr 3aganus

Bapuant 1

1. Tloe3n nBuxercs co ckopocThio 90 kM/4. OnpeaenuTs CKOPOCTh Moe3/1a
yepe3 2 MUHYTHI MOCJIE BBIKIIIOUEHHU JBUTaress, eciim 3a 40 cekyH1 oHa
yMEHbIIMTCSA 10 40 KM/4.

2. CKOpoCTh pacmajna pajaus B MOMEHT BpeMeHU ! mpomopIiiMoHabHA €ro
komyectBy M(t). IlycTh B HayanbHBIH MOMEHT BPEMEHH Macca pajaus
my = 200r. Ckonbko paaust octanercs yepes 300 ner, ecii U3BECTHO,
yto nepuos T mnoiypacnaga paaus (IPOMEKYTOK BPEMEHHU, Yepes
KOTOPBIN TepBOHAYalIbHAasg Macca yMeHbIaercss B 2 pasa) paBeH 1550
rOJIaM.

3. CkopocTh oOeciieHuBaHUS OOOPYHOBaHUS BCIIEACTBUE €ro HM3HOCA B
JaHHBIA MOMEHT BpPEMEHHM MPOIMOPIMOHATFHA €ro  (haKTHIECKOU
crouMmocTH. HauanpHas ctomMmocTh oOopymoBanus papHa 1000 pyOei.
KakoBa Oyxaer ero croumocTh 4epe3 10 jer, ecim yepe3 OJIWH roJi OHA
cocTasiisiia 900 pyosieit?

4. Penmth ypaBHeHHMEe YdV =XdX W HalWTH YaCTHOE pEIICHHUE,
YJIOBJICTBOPSIOIIEE YCIOBHIO ¥V = 4 IIpH x = —2.

5. Haiitu obmiee permieHue JIMHEHHOTO OJXHOPOAHOTO AuddepeHITaTLEHOTO
YpaBHEHHUS BTOPOTO MOPSAIKA C TOCTOSTHHBIMHU KOA(PPUITUCHTAMU :

a)y"+3y —4y =0;
b)y —2y +2y =0.

Bapuant 2

1.

[Toe3n nBuskercs co ckopocThio 80 kKM/4. OnpenenuTh CKOPOCTh [10e3/a Yepe3
3 MUHYTBl IIOCJI€ BBIKIIFOUEHUs ABurarens, eciam 3a 30 cekyHn OHa
yYMEHbIIUTCA 10 50 Kkm/4.

CkopocTh pacmaga paauss B MOMEHT BpeMeHU t MmpomnopluoHalibHAa €ro
koamuectBy M(t). IlycTh B HayalmbHBIH MOMEHT BPEMCHHM Macca pajus
my = 100r. Ckonpko pamust octanercs uyepe3 200 JeT, eciu U3BECTHO, YTO
nepuosy T momypacnaga panus (MPOMEKYTOK BpeMEHH, depe3 KOTOpBIH
repBOHavYaIbHasg Macca ymMeHbIaercs B 2 paza) paBeH 1550 rogam.




CxopocTh obOeciieHuBaHus 000PyI0BaHMUS BCIECACTBHE €ro0 M3HOCA B JIAHHBIN
MOMEHT BpPEMEHU IMPONOPLUHUOHATLHA €ro (PaKTUUYECKOW CTOMMOCTH.
Hauanbnast croumocTs 000pynoBanust pasaa 2000 pyouneit. KakoBa 6yzaer ero
cTouMOCTh uepe3 50 sret, ecam uepe3 oauH roj oHa cocTarisiia 1900 pyoneit?
Pemmite  ypaBHenme xdy =7ydx W  HalWTH  dYacTHOE  pEIICHUE,
YIIOBJICTBOPSIOIIEE YCIOBHUIO ¥ = 6 IpH x = 2.
Haiitn oOmiee peleHne JIMHEHHOTO OJHOPOJHOTO Iu(depeHINATEHOTO
YpaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU KOd(pHIIMeHTaMM

a)y"— 9y + 14y =0;

b)y " — 14y + 49y =0,

Bapuanr 3

1.

[Toe3n aBuxercs co ckopocThio 70 kM/4. Onpeneauts CKOPOCTh [0e3/1a uepes
2 MUHYTBl TMOCJI€ BBIKIIOUEHHUS JBUrarens, eciau 3a 50 cekyHa oOHa
yMeHbIIMTCA 10 20 KM/4.

CxopocTh pacmajza paaus B MOMEHT BpeMEHU | MpomopioHalibHA €ro
kommuectBsy M(t). IlycTe B HadanbHBIH MOMEHT BpPEMEHH Macca pajaus
my, = 300r. Cxonpko pamgus octanercs depe3 400 jeT, ecim U3BECTHO, YTO
nepuoa T momypacmaaa paaus (IPOMEKYTOK BPEMEHHM, 4e€pe3 KOTOPHIN
MepBOHAYaIbHAs Macca yMeHbIaeTcs B 2 paza) paBeH 1550 romam.
CxopocTh obecrieHnBaHNs 000pyA0BaHUS BCJIEACTBUE €r0 U3HOCA B TAHHBIM
MOMEHT BPEMEHH TMPOMOPIMOHAIbHA €ro (PaKTH4ecKol CTOMMOCTH.
Hauvaneras cronmocTs 000pynoBanus paBHa 2000 pyoureii. KakoBa Oyaer ero
crouMocTh yepes 10 siet, ecam yepe3 oiuH roji oHa coctanisiia 1800 pyosieit?
Penmrte ypaBHenme xydy = (1+y?)dx wu HaliTh dYacTHOe pelIeHHE,

YJIOBJICTBOPSIOIIEE YCIOBHIO ¥ = 1 IpH x = 2.
Haittu oOmiee pemeHne JMHEHHOTO OJHOPOAHOTO JuddepeHIINaTbHOTO
ypaBHEHUS BTOPOTO MOPSIKA C MOCTOSHHBIMHA KO3 PHUIIHEHTaMU:
a)y*+6y +8y=0;
b)y"+ 2y + 5y =0.

Bapuanr 4

1.

[loe3n nBmxercs co ckopocThio 100 km/4. Onpenenuts CKOpOCTh MOE31a
yepe3 3 MUHYTHI IOCJIC BBIKJIIOYEHHUS JBUTaTens, eciau 3a 40 cekyHa OHa
yMeHbIIUTCA 10 60 KM/4.

CxopocTh pacnaga paaus B MOMEHT BpeMeHU t mpomnopuuoHalibHa €ro
kommuectBy M(t). [lycTe B HayanbHBIH MOMEHT BpPEMEHM Macca paaus
my = 100r. Ckonbko pamusi octanercs uepe3 200 JieT, eCiii U3BECTHO, YTO
nepuon, T monypacnaga paausi (MPOMEKYTOK BPEMEHH, Yepe3 KOTOPbIU
NepBOoHavYaIbHas Macca ymMeHbInaercs B 2 paza) paBseH 1550 rogam.



3. CkopocTh oOeciieHUBaHUs 000PYA0BaHUS BCIEACTBHE €r0 N3HOCA B JTAaHHBIM
MOMEHT BPEMEHH MPOIMOPIMOHAIILHA €ro (PaKTHYeCKO CTOUMOCTH.
Hauanbnas ctoumocts ob6opyaoBanus paBHa 10000 py6neit. KakoBa Oyzner
ero ctoumocTth depe3 10 yer, ecimm yepe3 oauH roa ona coctarisiia 9000
pyouteit?

4. Pemmts ypasHeHme cos®xdy —ydx=0 ¥ HaliTu YacTHOE peELICHUE,

T
YIOBJIETBOPSIONIEE YCIIOBUIO ¥ = —1 IIpH x = .

5. Haiitu oOmee pemieHHEe JIUHEHHOTO OJHOPOAHOTO AuddepeHInaTEHOTO
YpaBHEHUS BTOPOTO MOPSIKA C TIOCTOSTHHBIMHU KOA(PPUITUCHTAMU:
a) yr+ 6y + 14y = 0;
b)y"+ 4y +8y =0.

4.6.2. Bpems Ha BbinoJiHeHHe: 90 MuH.

4.6.3. llepeueHb 00bEKTOB KOHTPOJISA M OLIEHKHU

HauMeHoBaHue 00bE€KTOB
KOHTPOJISI M OLIEHKH

OCHOBHBIE TOKA3aTeJH
OLIEHKH Pe3yJibTaTa

Kpurepuii ouenkn

¥Y1 Pemars
nuddepeHnraTbHbIC
ypaBHEHUS TICPBOTO U
BTOPOTO
nopsIKa.
Y2 [IpumeHaTh
nuddepeHnmanbHbIe
ypaBHEHUS TIPH PEIICHUN
npodecCUOHATbHBIX 3314

- YMeHue COCTaBIIATh
nuddepeHnraTLHOe
YpaBHEHUE MO YCIOBHUIO
3a/1a4y;

- Pemenune
nuddepeHIraTbLHBIX
YPaBHEHUM NIEPBOTO U BTOPOTO
MOPSJIKOB;

- Haxonuth yacTHbIE pelieHust

5 «OTJIIMYHO -
BBIIIOJIHEHO BCE;
4 «xopomuioy -
BBINOJIHEHO 4

3aIaHus 3 «yJTOBI
- BBIIIOJIHEHO 2

3a/1aHus
2 «HE YOOBID -
BBITNIOJIHEHO MEHee 2

3 1 OCHOBHBIE ITOHATHS 1
METO bl
MAaTeEMaTUYECKOTO aHAIN3a

nuddepeHIaTbEHBIX 3QJIaHUI
YPaBHEHUM ITPU 3aJaHHBIX

Ha4yaJbHBIX YCIOBUSIX

- [lepeuncnenue

MOCJIE0BATENbHOCTH

JEUCTBUN IIPH

pemieHuu auddepeHnaIbHbIX
YpaBHEHUH;

- 3HaHWE OCHOBHBIX (DOPMYIT
UHTETPUPOBAHUS U METOJ0B
petienust quddepeHanbHbIX
ypaBHEHUM.

4.7 PacueTHO®C 3a/1aHUE

4.7.1. TexkcT 3a7aHuA

Bapuant 1

| Bapuanur 3




1. Berauciuts i/ e ¢ tounocteio 10 0,01. | 1. Beruucmurs V30 ¢ TOYHOCTBIO 110
2. Borunciure sin 12° ¢ TOYHOCTBIO 10 0,01.
0,001. 2. Bobruuciaurs cos12° ¢ TOYHOCTBIO 10
L q
3. Boruuciauth MHTErpanm |, —Zdx ¢ 0,001.

ToyHOCTHIO 10 0,01

o . x—arctgx
4. Haptm lim,._q Tg

X

4. Haiitu lim,,_q

0.2
3. BbrumciuThe wHTErpat Jro Vv1+x3dx
¢ ToyHocThIO 10 0,0001

sin x—arcigx

2

Bapuanr 2

1. Beruuciaurh

0,01.

2. Bpuuciure €08 1° ¢ TOYHOCTHIO 1O | 2.

0,001.

1 _ .2
3. Beruncnuth uHTErpai fo e dx c| 3.

ToyHOCTHIO 10 0,001

o . l-cosx
4. Haiitu lim,._,, 0z

V80 ¢ Tounocte0 10 | 1.

Bapuanr 4

Brerancimts
0,01.

0,001.

=3
Ve? ¢ TOYHOCTBIO 10

Bemauciure sin 18° ¢ TOYHOCTHIO 10

1
BeruncimuTe uHTErpai fﬂ cosyxdx ¢

To4HOCTHIO 110 0,001
. 1—g3¥
4. Haiitu lim,,_ g ——

4.7.2. Bpems Ha BbInoJiIHeHHUE: 60 MUH.

4.7.3. IlepeyeHb 00beKTOB KOHTPOJISI M O LIEHKH

HaumeHoBaHue 00LeKTOB
KOHTPOJIA U OLICHKH

OcHoBHBIE IOKA3aTeIH
OICHKHU pe3yjibTaTra

Kpurepuii oueHku

Y1 Paznoxuth (QyHKIHIO B
psI.

Y2 IIpuMeHATh YHUCIOBBIE
PSIBI IPU PEIICHUN

- YMeHue pacKiaiblBaTh
(YHKLHMH B YMCJIOBBIE PSI/IbI
- YMETh HaXOIUTh YaCTUYHbBIC

5 «OTIUYHO -
BBITIOJIHEHO BCC;
4 «xopomioy -
BBIIIOJIHEHO 3

3a1aHus

CYMMBI psijia
MPUKIIAAHBIX 3a]1a4y 3 «ymoBm» -
- YMeTh onpeneniaTh
BBIIOJIHEHO 2
CXOJIUMOCTbD Psijia 1o
3a/1aHus
M3Yy4YEHHBIM MMPU3HAKAM
2 «HEYJIOBID -
BBIIIOJIHEHO MeHee 2
3aJaHuH
- [lepeuncnenune
MOCJIEA0BATEIILHOCTHA

3 1 OCHOBHBIE ITOHATHS 1
METOIBI
MaTeMaTUYECKOT0 aHAIn3a

JEUCTBUH IIPU PA3IJIOKEHUU
GyHKIUH B P

- [Ipu3HaKu CXOIMMOCTH psijia
-IIpumMeHeHne YnCI0BbIX
PSAOB PU PELICHUH 3a/1a4




4.8 PacyeTHoe 3a1aHHE

4.8.1. TekcT 3a1aHuda

Bapuanr 1

1.

['pymmma ygammxcst u3ydaeT 8 pa3audHbIX Y4eOHBIX TUCHUIUIMH. CKOJIBKIMHU
croco0aMu MOXHO COCTaBUTh paclUcaHhe Ha CyOOOTy, €CiM B 3TOT JI€Hb
HEJIeNU JI0JHKHBI OBITh TPU Pa3IUYHbIC TUCIIATIIIMHBI.

CKOJIBKHUMH CITOCOOaMH MOYKHO COCTaBUTH cOCTaB M3 10 BaroHoB Tak, YTOOBI
JIBa OTIPE/ICIICHHBIX BaroHa OKa3aJlMCh MEPBLIMU?

B rpynme u3 20 roHomeit u 10 geByiiiek Hy>KHO BbIOpaTh AJIsl y4acTHsl B CIIETe
5 ctyneHtoB. CKOJIBKUMH CIIOCOOAMM 3TO MOKHO CJieflaTh, €CJIM HYXHO 3
FOHOLIEW U 2 IEBYIIKH?

Bapuanr 2

1.

['pynna yyammxcst uzydaer 8 pa3auuHbIX yUeOHbIX AUCHUIUTUH. CKOJIbKUMU
croco0aMu MOKHO COCTaBUTh PAacIMCaHUE HA YETBEPr, €CJIM B ITOT JCHb
HEJIeIU JOJDKHBI OBITh YEThIPE pa3InYHbIe JUCIUTLTIHBI.

CKOJILKMMH CIIOCOOaMU MOKHO COCTaBUThL cocTaB U3 10 BaroHOB TakK, YTOOBI
JIBa OTIPEICNICHHBIX BaroHa HE OKa3aJUCh PSAIOM?

B rpynmne u3 20 ronomeit u 10 geByiek Hy*HO BbIOpaTh JJIsl y4acTUs B CJIETE
5 ctynentoB. CKOJBKAMU CHOCOOAMU 3TO MOXKHO CJeNaTh, €CIM HYXHO 2
FOHOILIEH U 3 IEBYLIKH?

Bapuanr 3

1.

['pynna yuammxcs uzydaer 10 paznuusbix yueOHbIX TUCHUIUIMH. CKOJIBKUMU
crocob6aMu MOKHO COCTaBUTh paclUCaHWe Ha YETBEPT, €CJIU B 3TOT JEHb
HE/IeNN T0JDKHBI ObITh YEThIPE PA3IMYHbIC TUCIIUILTHABI.

CKoJIbKUMU CITIOCO0aMU MOKHO COCTaBUThH cOcTaB U3 10 BaroHOB Tak, 4TOObI
JIBa OIIPENIETICHHBIX BarOHa OKa3aJlUCh PAIOM?

B rpynme u3 20 ronomeit u 10 meByIek Hy)KHO BBIOpaTh A y4acTHS B CJIETE
6 ctyneHToB. CKOJIBKAMH CIIOCOOAMHM 3TO MOYKHO CJieJiaTh, €CIIM HYXKHO 3
FOHOILIEH U 3 IeBYLIKH?

Bapuanr 4

1.

['pynmna yyamuxcst uzydaer 9 pa3iauyHbIX y4eOHBIX TUCUUIUIMH. CKOJIbKUMHU
croco0aMy MOHO COCTaBUTh PAaCTHHUCaHHE Ha IMSITHUILY, €CJIU B ITOT JIEHb
HE/IeNU J10JDKHBI ObITh TP Pa3IMYHbIE TUCIUIUIMHBI.

CKoJbKUMHU cIOCO0aMU MOKHO COCTaBUTh COCTaB U3 9 BaroHOB TakK, YTOOBI
JIBa OIIPENIETICHHBIX BarOHA OKA3aJIUCh PSAIOM MOCIECAHUMU?

B rpymme u3 15 ronomeit u 10 geByiiiek Hy>KHO BbIOpaTh AJIs1 y4acTHsl B CIIETe
5 ctyneHToB. CKOJBKUMHU CIIOCOOAMHU 3TO MOJKHO CJEJaTh, €CJIM HY)KHO 2
FOHOLIEW U 3 TEBYIIKH?



4.8.2. Bpemsi Ha BbINIOJIHEHHE: 45 MUH.

4.8.3. IlepeueHb 00bEeKTOB KOHTPOJISA M OLIEHKHU

HauMeHoBaHue 00b€KTOB
KOHTPOJISI U OLIEHKHU

OCHOBHBIC TTOKA3AaTeJH
OLIEHKHM pe3yJbTaTa

Kpurepuii ouenku

Y1 [IpumeHnaTh
KOMOWMHATOPHKY MTPH PEIICHUN
npogecCUOHaNbHBIX 3a71a4.

- YMEHUEe HaxOUTh YHUCIIO
MEPECTAHOBOK, COUECTAHUM U
pa3MeneHun

-YMeHue pa3andarb
COEJIMHEHUE 10 TEKCTY 3aa4u

5 «OTJIMYHO -
BBIIIOJIHEHO BCE,;

4 «xopomo» -
BBIIOJHEHO 2
3aJIaHUs

3 «yIOoBID -
BBINOJHEHO |
3a/1aHUe

2 «HE yAOBID» -
BBINIOJHEHO MeHee 1

3a1aHus

31 OCHOBHBIE IIOHATHSA U
METO/Ibl KOMOMHATOPUKHU

- 3Hanue GopMyI s
HAXO0XJICHHS Yucia
IIEPECTAHOBOK, Pa3MEILLEHUN U
COYETaHUMN

-3HaHue onpeaeneHui
YKa3aHHBIX COECITMHEHUN

4.9 PacyeTHoe 3a/1aHUE

49.1. TexkcT 3a1aHuA

Bapuant 1

1. B y4eOHBIX MacTEpCKHX TEXHMKyMa paOOTalOT JBa CTaHKa C IIPOTPaMMHBIM
ynpasiieHueM. BeposATHOCTh TOTO, UTO MEPBBIM U3 HUX HE MOTpeOyeT peMOHTa,
pasHa 0,5, 111 BTOPOTro CTaHKa Takas BeposATHOCTh paBHa 0,6. Haiitn BeposTHOCTB

CIIETYIOIIUX COOBITHIA:

a) OJIMH M3 CTAHKOB HE MOTPEOyeT PEMOHTA,;
b) XoTs OBI OJIMH U3 CTAHKOB MOTPEOYET PEMOHTA.
2. B sumke nmerores 20 neraneit 1 copta m 5 geraneit BToporo copra. U3 smmka
BBIHUMAIOT OJIHY 3a ApYyrou 2 neranu. HaliTu BEpOSATHOCTH TOTO, YTO:
a) o0e jeranu nepBOro CopTa;
b) omHa nerans mepBOTO COPTa, a Ipyras BTOPOTo COpTa.
3. B kaxmoii wu3 Tpex mapTuii, coaepxammx mo 20
COOTBETCTBEHHO OJIHO, /IBA U YEThIpe OpakOBaHHBIX m3nenus. M3 kaxxaoi naptuu

HBHGHHﬁ, HUMCIOTCA




HayTraj U3BJIEKAIOT IO OJHOMY M3Aenuio. HallTh BEpOSTHOCTH TOrO, 4TO BCE TPH
U3JIeNUS OKaXYyTCs OpaKOBaHHBIMH.
BepoATHOCTE TOrO, 4TO pacxo JIEKTPOIHEPTUH B TEXHUKYME B TEUECHUU OJHUX
CYTOK HE TPEBBICUT YCTAaHOBJIEHHO# HOpMBI, paBHa p = 0,85. Haiiti BepOATHOCTH
TOTr0, YTO B OMbKaiIme 25 CyTOK pacXo/1 JIEKTPOIHEPTUH B TeueHue 20 CyTOK He
npeBbicUT HOpMBIL. (Mcrionb3oBarh Gpopmyiy bepuymm).
Bapuanr 2

B ydeOHBIX MacTepCKuUX TEXHHKymMa paOOTalOT JBa CTaHKAa C MPOTrpaMMHBIM
yrnpaBiieHHeM. BeposSTHOCTh TOTO, YTO MEPBBIA M3 HUX HE MOTPEOyeT pPEMOHTAa,
paBHa 0,6, 1151 BTOPOI'O CTaHKa Takasi BEposATHOCTh paBHa 0,7. Haiitu BepOsSITHOCTB
CJICYIOIINX COOBITHI:

d) OJIMH M3 CTAHKOB TOTPEeOyeT PEMOHTA;

b) XoTs ObI OMH K3 CTAHKOB HE MOTPEOYET PEMOHTA.
B sumke umerorcst 20 geraneid 1 copta u 5 geraneid BToporo coprta. U3 sivka
BBIHUMAIOT OJHY 3a Apyrou 2 neraym. HailTu BEpOATHOCTBH TOTO, YTO:

a) o0e meranu BTOPOTO COPTAa;

b) mepBas gerans mepBOTO COpTa, a BTopas - BTOPOTO COPTa.
B xaxgoi w3 Tpex mapTuil, coaepxkammx no 20 u3aenuil, HMEKTCS
COOTBETCTBEHHO JBa, TPU U YeTbIpe OpakoBaHHBIX m3Aenus. M3 kaxaoil nmaptuu
HayTraj U3BJICKAIOT IO OJHOMY M3Jenuio. HaTu BEpOsSTHOCTH TOrO, 4TO BCE TPH
W3JIeNUST OKaXYyTCS HEOpaKOBAHHBIMU.
BepoATHOCTh TOr0, 4TO pacxo] JEKTPOIHEPTHUU B TEXHUKYME B TEUEHHH OJIHHUX
CYTOK HE NPEBBICUT YCTaHOBJIEHHOM HOpMBI, paBHa p = 0,85. Haiitu BeposTHOCTH
TOTO0, 4TO B Orpkaiime 20 CyTOK pacxo/1 dJIEKTPOIHEPTHH B TeUeHHUe 15 CyTok He
npeBbicUT HOpMBI. (Mcnonb3oBath hopmysny beprymm).

Bapuanr 3

B ydeOHBIX MacTepCcKuMX TeXHHKyMa paboTaloT JBa CTaHKa C MPOTPaMMHBIM
ynpaBiieHHEeM. BeposSTHOCTh TOTO, YTO MEPBBIA U3 HUX HE MOTPEOYET PEMOHTA,
paBHa 0,5, 111 BTOPOT'0 CTaHKa Takasi BEpOSATHOCTh paBHa 0,7. Haiitn BEpOSITHOCTB
CITICIYIOIINX COOBITHIA:

d) OJIMH M3 CTAHKOB HE MOTPEOYET PEMOHTA;

b) XoTs OBl OJIMH K3 CTAHKOB HE MOTPEOYET PEMOHTA.
B snmike nmerorcst 25 neranei BBICHIETO COpTa M 5 A€Taneld nepBoro copra. U3
AIIMKA BBIHUMAIOT OJHY 3a Apyrou 2 neranu. Hailtu BEpOATHOCTH TOTO, YTO:

a) o0e jeranu nepBOro COpTa;

b) omHa nerans BICIIETO COpTa, a APyras NePBOTO COpTa.
B xaxpgon w3 Tpex maptui, coxepxkammx no 30 wu3genuii, HMEKTCS
COOTBETCTBEHHO OJTHO, JIBA U YEThIpe OpakoBaHHBIX M3news. M3 kaxaoi nmaptun
HayTraj| U3BJIEKAIOT IO OJHOMY M3Aenui0. HallTh BEpOSTHOCTH TOrO, YTO BCE TPH
U3/IeNUST OKaXYyTCs OpaKOBaHHBIMH.
BepoATHOCTE TOTO, 4TO pacxo JIEKTPOIHEPTUU B TEXHUKYME B TEUECHUU OJHUX
CYTOK HE IPEBBICUT YCTAaHOBJICHHOW HOpMBI, paBHa P = 0,8. Haiitu BeposTHOCTH

TOTO, YTO B OmrKaiime 25 CyTOK pacxo/1 3JIEKTPOIHEPTHH B TeueHue 20 CyTOK He
npeBbicuT HOpMEI. (Mcnonb3oBate popmyny bepraym).



Bapuanr 1
1. B y4eOHBIX MacTEepCKMX TEXHMKyMa paOOTalOT JBa CTaHKa C IPOrpPaMMHBIM
ynpasjiieHueM. BeposTHOCTh TOTO, YTO MEPBBIM M3 HUX HE MOTPEOYEeT pEMOHTA,
paBHa 0,8, 1151 BTOPOIo CTaHKa Takasi BEposTHOCThH paBHa 0,6. Haiitu BepOsSITHOCTD
CJICYIOIINX COOBITHI:

d) OJIMH W3 CTAaHKOB HE MOTPEOYET PEMOHTA;

b) XoTs OBI OJIMH U3 CTAHKOB HE OTPEOYET PEMOHTA.
B smke umerorcs 30 peraneit 1 copta u 10 geraneit BToporo copra. M3 sinpka
BBIHUMAIOT OJHY 3a Apyrou 2 neramm. HailTu BEpOATHOCTH TOTO, YTO:

a) o0e jeranu BTOPOTO COPTa;

b) mepBas gerans mepBOroO COpPTa, @ BTOpas - BTOPOIO COPTA.
B xaxgoi w3 Tpex mapTtuil, coxepxammx no 30 wu3nenmui, HMETCA
COOTBETCTBEHHO TPH, JIBA U UYEThIpe OpakoBaHHBIX u3aenus. M3 kaxmoi nmaptuu
Hayraj| U3BJIEKAIOT N0 OJHOMY M3jenui0. HallTu BEposITHOCTh TOTO, YTO BCE TPU
W3JIeNUST OKaXYTC HaOpaKOBaHHBIMH.
BeposaTHOCTh TOTO, 9TO pacXo] JECKTPOIHEPTHH B TEXHUKYME B TCUCHUU OJTHUX
CYTOK HE IIPEBBICUT YCTAaHOBJIICHHON HOpMEI, paBHa p = 0,9. Haiitn BeposSTHOCTH
TOTO0, 4TO B Omkaiiime 30 CyTOK pacxo/ AJIEKTPOIHEPTUU B T€UCHUE 25 CYTOK HE
npeBbicUT HOpMBI. (Mcnonb3oBars popmyiny bepryim).

4.9.2. Bpemsi Ha BbINOJIHeHHe: 60 MuUH.

4.9.3. llepeyeHb 00bEKTOB KOHTPOJISA M OLIEHKHU

HauMeHoBaHue 00b€KTOB
KOHTPOJISI U OLIEHKH

OCHOBHBIE TOKA3aTeJIH
OLIEHKH pe3yJbTaTa

Kpurepuii oueHku

Y2  llpumeHsATH  TEOPHIO
BEPOSITHOCTHU

npu pelIeHun
podecCcroHaIbHBIX

3a1a4y

- YMeHue HaX0IUTh
BEPOSITHOCTH COOBITHS,
HCTIOJIb3YSI KITACCUYECKOE
OTIpE/ICTICHUE BEPOSTHOCTH
-YMeHue NPUMEHSTh TEOPEMBI
0 CyMME U IPOU3BENCHUU
COOBITUH

- YMeHue uCIoJjb30BaTh

bopmyny bepnymnnu

5 «OTJIIMYHO -
BBIIIOJIHEHO BCE,;

4 «xopowo» -
BBIIIOJIHEHO 3
3a1aHUA

3 «yIOBID -
BBIIOJHEHO 2
3a1aHUs

2 «HE yAOBID» -
BBIIIOJIHEHO MeHee 2

3aJaHuH

31 OCHOBHBIE NOHATHS U
METO/IbI
KOMOMHATOPHUKU U TECOPUHU
BEPOATHOCTEN

- 3HaHME ONIPE/CIICHUS
BEPOSITHOCTH COOBITHS
-3HaHue TEOPEM O CYMME U
MPOU3BECHNN COOBITUI

- 3nanue hopmyisl beprymm

4.10 PacueTHOEC 3a/1aHME

4.10.1. Teker 3agaHud




Bapuanr 1
1. YcTtanoBuTE METO YUCIEHHOTO MHTETPUPOBAHUS 10 UEPTEXKY, HA KOTOPOM

OpeiCcTaBlieH MpUMEp €ro UucChojb3oBaHus ( METOA  MIpaBbIX
HPSIMOYTOJILHUKOB, METO/T JICBBIX MPSMOYTOJbHUKOB, METO] TPAICIIUHi ).

X

0 1 2 3

2. Boluucaure onpeaeneHHbli UHTErpall o opMyJie MpaBbIX
IpsIMOYT OJIbHUKOB ONPEIEIEHHBII HHTErPajl, ONIPENETUTE a0COIIOTHYIO U
OTHOCHTENBbHYIO IOTPEIIHOCTH BBIYUCIICHHN ;

fﬁﬁ,(n=5].

1 x

Bapuant 2
1. YcranoBuTe METOJT YMCICHHOT'O UHTETPUPOBAHHUSA 10 YEPTEXKY, HA KOTOPOM
OpeCTaBieH TMpUMEp €ro  HCHoJb30BaHUs (  METOJ  MpPaBbIX

npAMOYTOJIbHUKOB, METO/I JICBBIX ITPAMOYI'OJIbHUKOB, MCTO A TpaHeHHfI).

7N\

2. Boluucnure onpeeneHHbId MHTErpall o GopMylie JEeBbIX
OpsIMOYTOJIbHUKOB ONPE/IEIEHHBIN UHTErpajl, ONpeeanTe aOCOMIOTHYIO U
OTHOCHTENBbHYIO NOTPEIHOCTH BBIYUCIICHH:

f{Zx—S]dx, (n=6).

Bapuant 3
1. YcranoBuTe METOT YUCICHHOTO HHTETPHUPOBAHUS IO YEPTEXKY, HA KOTOPOM

NpEeACTaBlieH TpUMEpP €ero HWCIoab30BaHusA (  METOJ  TpaBbIX



OpsIMOYTOJIbHUKOB, METOJI JIEBBIX MPSIMOYTOJIbHUKOB, METOT TPAIEIIHii).

1) 4y

2. Beruucaure o hopmyse MpaBbIX MPSIMOYTOJILHUKOB OTIPEICTICHHBIH
UHTErpal, onpeaennuTe abCOIOTHYIO U OTHOCHUTENBHYIO TOTPEITHOCTH

BBIYMCJIEHU

f[Sx—l— 1)dx, (n=D5).

Bapuanr 4
1. YcranoBute METOT YUCIECHHOTO HHTETPUPOBAHUS IO YEPTEXKY, HA KOTOPOM

NpeACTaBlieH TpUMEp €ero HCIojb30BaHus ( METOJ  TPaBbIX
IPSIMOYTOJIBHUKOB, METO/ JIEBBIX MTPSMOYTOJIbHUKOB, METO TPAELHil).

TV
< y:f(x

51 v

1 3 5 7

X<

2. Beraucnure o Gpopmyie JeBbIX MPsIMOYTOJIbHUKOB OTIPESICHHBIH
UHTErpajl, ONpeaeanTe adCOMIOTHYIO U OTHOCUTENIbHYIO MOTPEITHOCTH

BBIYUCJICHUIA: f:(3x— 2)dx, (n=6).

4.10.3. IlepeyeHb 00bEKTOB KOHTPOJISA M Oll€ HKH
4.10.2. Bpems Ha BbInoJHeHHne: 30 MUH.

HaumeHoBaHue 00bEKTOB OcHoBHBIE IOKa3aTEJH Kpurepuii oueHku
KOHTPOJISA M OLlCHKHU OLICHKH pe3yJibTaTa




VY1 Ilpumensats GopMyIisl
YUCJIEHHOTO
MHTETPUPOBAHUSL:
IPSIMOYTOJIbHUKA U TPareluu.

Y2 [IpuMeHATh PUITOKEHUE

- YMeHHe HaX0AUTh 3HAYECHUE
ONPEAEIIEHHOT0 UHTErpaja
METO/IaMU MPSIMOYTOJIbHUKOB
Y Tparenuu

- Paznmuars 1o pucyHky

5 «OTJIMYHO -
BBIIIOJIHEHO BCE;
4 «xopowmo» -
BBINIOJIHEHO 2
3aJIaHus, HO €CTh
BBIUHCIUTENILHBIE
OIMOKH

3 «yIOBID» -

OIIPCACICHHOI'O MHTCIpajla CITIOCOOBI YUCIIEHHOTO BBINOJIHEHO 1
[P PCIICHUM NPUKIIAIHBIX | yHTErpUPOBaHUS 3aJ1aH1e
3a1a4 2 «HE yIOBID» -
BBINIOJIHEHO MeHee |
3aJaHus
- [lepeuncnenue
MO CJIEIOBATENBHOCTH

310OCHOBHBIE UHUCJIEHHBIE
METOJbI TIPH PEIICHUH
MIPUKJIQIHBIX 3a7a9

JICCTBUU ITPU HAXOKICHUN
OTIpPEEIICHHOTO HHTErpajia
METOJaMH1 YHCJIICHHOTO
MHTETPUPOBAHUS

- ®opMybI METOAA
MPSIMOYTOJIbHUKOB U TPaIlClUU

4.11 PacueTHOE 3a/1aHUE

4.11.1. Teker 3agaHud

Bapuanr 1

1. Ha ckonpko (mpuOIM3UTENBHO) YBEIMYWIOCH pPedpo Kyba, ecim 00BEM ero

m3menuics ¢ 27 m3 go 27,2 m3?

2. Boruncimts npubmmkenHo v 8,01,
3. Ilo Tabnuie 3HaueHud PyHKIUU

CocTaBnieHa TabymIla KOHEYHBIX pa3HOCTEN

x | 2|34
y | 0|5]8
X |V |Ay | A%y
210
5
315 -2
3
4 | 8

Haittu npubmmkeHHOE 3HaUeHHEe MTPOU3BOAHOM (QYHKIIMU B TOUKE X=2,5.

Bapuant 2




1. Ha ckonbko (mpuOIM3UTENHBHO) M3MEHUTCS CTOpPOHA KBajapara, €Cld €ro
TUIOIAIb YMEHBIIHTH ¢ 16 M2 10 15,82 m2?

2. Boramcimrs npubmokenno 0,962
3. To tabnuie 3HaueHwit GyHKIIMN

x| 1|23
y| 0] 317
CocTaBiieHa Ta0JIMIIa KOHCYHBIX PA3HOCTEH
X |V |Ay | A%y
110
3
213 1
4
3|7

Haiitu npubmmxeHHOE 3HaUeHHEe MPOU3BOAHOM (PYHKIIMU B TOUKe X=1,5.

Bapuant 3

1. Ha ckonpko (mpuOIM3UTENHHO) U3MEHUTCS CTOPOHA KBajJpara, €CJIM €ro
TUIOMIAIb YBEIMUUTh ¢ 16 M? 10 16,12 M?2?

2. BoraucmiTs npubmmkenno V26,97
3. Tlo Tabnuie 3HaYeHMid QyHKIMN

x| 2|34
y| 0]5]|8
CocranieHa TabJmIa KOHEYHBIX pa3HOCTEH
YV | Ay | A%y
X
2 |0
5
3|5 -2
3
4 | 8

Haiitin npubmmkeHHOe 3HaYeHUE TIPOU3BOIHON (PYHKIMHU B TOUKe X=1,5.

Bapuanr 4
1. Ha ckosibko (mpuOJIM3UTENBHO) U3MEHUTCS pedpo Kyba, eciiu ero o0beMm

YMEHBIIUTH ¢ 64 M3 10 63,92 M?2?
2. BbruuciauTh npudIMKEHHO V17,
3. Tlo Tabnuie 3HaueHU PyHKIUU
x| 1|2]3
y| 0| 3|7

CocTaBiieHa TabMIla KOHEYHBIX PA3HOCTEH

X |V |Ay | A%y




2 | 3 1

3| 7

Haiitu npubnmxkeHHOe 3HaueHHE MPOU3BOAHON (QYHKIIMH B TOUKE X=2,5.

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

HaumenoBanue 00beKTOB
KOHTPOJISI M OLIEHKH

OCHOBHBIE MOKA3ATEJIN
OLIEHKM pe3yJbTaTa

Kpurepuii oueHku

Y1 [IpuMeHATh YHCIEHHOE

HuddepenumrpoBanue
Opu  peleHuu
npodeCCUOHANBHBIX  3aja4

- YMEHHE HaxOIUTh
NpUOIMKESHHOE 3HAYCHHE
GbyHKIMM METOJaMU
YHUCJIEHHOTO
nubdepeHpoBaHus

- YMEHME Hax0IUTh 3HAYCHUE
MIPOM3BOIHOM B TOUKE,
MIPUMEHSS METO 1 Diiepa

5 «OTIUYHO -
BBIIIOJIHEHO BCE;
4 «xopouio» -
BBIIOJIHEHO 2
3a7aHusd

3 «ynoBm -
BBIIIOJIHEHO OJTHO
3aJIaHUC

2 «HE YIOBID» -
BBLINIOJHEHO MEHEE
OJITHOTO 3aJaHUS

31 OCHOBHBIE YHUCIICHHBIE
METObI IPU PEIICHUU
PUKIATHBIX 3a70a4

- [lepeuncnenue
MOCJIE0BATEIbHOCTH
JIEUCTBUM MPHU HAXO0KICHUN
NpUOJIMKEHHBIX 3HAYCHUHN
(GYHKITUHA METOJaMU
YUCJIEHHOTO
nuddepeHIpoBaHUS

- @opMmyibl MeTo1a Ditiepa

4.12 PacueTHOeC 3a/IaHME

4.12.1. Teker 3agaHud

Bapuant 1

1. IlycTe mocienoBaTelibHbIC 3HAYCHHUS (DYHKIIUHU, SBIIIOIICHCS pEIICHUEM 3aadu
Komm mns nuddepennmansnoro ypaBHenus V' = f(x,V) ¢ HaYaabHBIMU
yeaosuaMu  V(Xg) = ¥, X = X, HaxoguTcss 1m0 Meroxy — Diinepa
Vier1 = Vi + 0f (x4, V). Haittu 3HaueHue ¥, KOTOpOE ONpPeEnesieTcsl ypaBHEHHEM
h=0,2

Marepuansnas Touka ¢ Maccod m = 0,75 r morpyxaercas B XHAKOCTH 0O€3
HayalbHOM ckopocTH. CHila CONPOTHBJICHHS KHIKOCTH MNPONOPIHMOHAIBHA

y=2+x*—y npu Yo = 3,X, = 2 c marom



CKOPOCTH MOTPYXKEHUS U ¢ KodhHIreHToM nponopiuoHaabHoctu k=3. Haiitu

3aBUCUMOCTb CKOPOCTH OT BpEMEHHU. BBIYHCINTH 3HAUEHHE CKOPOCTU 4yepe3 2
MHHYTHI [I0CJI€ HaYaJla MOTPYKEHUS.

Bapuant 2
1. IlycTs mociemoBaTelbHbIC 3HAUYCHUS (DYHKITUH, SIBJSIONICHCS pPCIICHHEM 3a1a4yd
Komm pgna nuddepenumansHoro ypaBHeHuss V' = f(x,y¥) ¢ HadaJlbHBIMU
yeaoBusaMu V(X)) = ¥, X = X, HaxoauTcss 1Mo  Meroay — Diinepa
Vis1 = Vi + hf(x, V). Haittu 3HaueHue y; , KOTOpOE ONpeAensieTcss ypaBHEHHEM
y=1+x*+v npu vy, =1,x,=1 cmarom h=0,2.
2. Haiitn ypaBHEHHME BYKCHUS TEJIA U BBIYUCIUTH 3HAYEHUE €r0 CKOPOCTH uepes3 6 C

MOCJie Hayajla JIBUKEHUS, €CIIM €ro CKOPOCTh MPONMOPUUOHAIbHA MPOECHHOMY
MyTH ¥ TENO NpoXxoauT 75M3a5c,a225m3a 10 c.

Bapuanr 3
1. Tlycts mocnemoBaTenbHbIE 3HAUYCHUS (DYHKITUH, SIBJSIIOLICHCS pPEIICHHEM 3aa4yu
Komm nms muddepenmmansHoro ypaBHeHus V' = f(X,V) ¢ HadalbHBIMU
yeaoBusMu  V(Xg) = Vo, X = X, HaxoauTcss 1o Meroay — Diinepa
Vis1 = Vi + 0f (%, V). Haiitu 3HaueHune ¥, KOTOPOE ONPEALIsAeTCs YpaBHCHHEM

y =§—y mpu Vp = 1, x5, =4 cmarom h=0,4.

2. MarepuanmpHas Touka ¢ Mmaccod m = 0,8 r morpyxkaercs B KHIAKOCTh 0e3
HadaJlbHOH ckopocTH. CHia CONPOTHBJICHUS >KUIAKOCTH NPOTOPIMOHATBHA
CKOPOCTH TOTPYXeHus: U ¢ kod3dduimeHToM nponopunoHambHocTH k=4, Haiitn

3aBUCUMOCTb CKOPOCTH OT BPEMEHM. BBIUHMCINTH 3HAUEHHE CKOPOCTH 4epe3 2
MUHYTbI IOCJIE Ha4yaJla OTPY/KEHUS.

Bapuanr 4

1. Tlycth mocienoBarelbHbIC 3HAYCHHUS (DYHKIMH, SBJSIONICHCS PEIICHUEM 3ajadu
Komm pmns nuddepennmansHoro ypaBHeHus V' = f(x,V) ¢ HadaubHBIMU
yenoBusaMu  V(Xg) = ¥y, X = X, HaxoguTcss 1o Meroxy — Diinepa
Ves1 = Vi + 0f (%, ). Haiitu 3HaueHue ¥y, KOTOPOE ONPEACIsIETCS YPaBHCHUEM
y=y*—x mpu ¥, = 3,%g=1 cmarom h=0,1.

2. Haiiti ypaBHEHHE JBW)KCHUS TeJIa ¥ BBIYMCIIMTH 3HAYEHHUE €r0 CKOPOCTH 4epe3 8 ¢
MOCJIe Havajia JIBM)KCHHUS, €CJIM €ro CKOPOCTh MPOIOPIMOHAILHA MPOUICHHOMY
myTH 1 Teno npoxoautr 70 m3aSc, a2l0m3a 10 c.

4.12.1. llepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

4.12.2. Bpems Ha BbInoJiHeHHe: 30 MUH.

| HaumenoBanue 00bekToB | OcHoBHbIe noka3atean | Kpurepuii onenkn




KOHTPOJIA U OLICHKH

OICHKHU pe3yjibTaTta

Y1 Ilpumenars metoa dinepa
JUIE  pelIeHUs] OBIKHOBEHHBIX
nuddepeHITnaTbHbIX

ypaBHEHUI

- YMeHue pemniatb METo0M
Diinepa 0OBIKHOBEHHBIE

5 «OTJIIMYHO -
BBITIOJIHEHO BCE,
4 «xopouio» -
BBIIOJIHEHO 2
3aJIaHUs,HO €CTh

. uddepeHmaIbHbIC
Y2 [IpumMenaTs Mmeto Dinepa Augpepen OIIUOKHU
ypaBHEHUS
MIpU PEIICHUN 3 «yIOBI» -
- YMeHHE NPUMEHSITh METO/]
MIPUKIIQAHBIX 337124 . BBITIOJIHEHO OJIHO
Dilniepa npu peleHuu
MPUKIIQAHBIX 33124 SUAAHHE
P 2 «HEyHAOBID) -
BBIIIOJTHEHO MEHEE
OJIHOTO 3a/1aHus
- Ilepeuncnenue
MOCJIE0BATEIbHOCTH
31 OCHOBHBIE YUCJICHHBIE . .
JIEUCTBUM NPU PEUICHUN
METObI IPU PEIICHUU
nuddepeHIanTbHbIX

MPUKIIAJIHBIX 33/1a4

YpaBHEHUI METOI0M Ditepa
- GopMmyiiel MeTo1a Diiepa




4. 3apaHus 1J15 NPoBeIeHUsI BXOAHOT0 KOHTPOJIsi (45 M1UH)

. Beruucimrn

Bapuanr 1
. Beraucaure (—6§+ 2 i) - 43,2

. B ropoge N xuer 300000 xureneil
Cpenqu Hux 10 % pereil U TMOJIPOCTKOB.

Cpenun B3pocibix 35% He paboTtaer
(TIeHCHOHE B, JTIOMOXO03SHKH,
0e3paboTHbIE). CKoJIbKO B3POCJIBIX
paboTaet?

Havinure KOPEHb

yparerns:V —72— 17x = —x
. B tpeyrompauke ABC yrom C pasen 90°,
AB=20, AC=10+/3. Haiizure sin A.
. Haiinure Touky Makcumyma  (yHKIMU
yv=In(x+2)—2x+12.

OIIPE € JICHHBIN
1
fu (x? + 4)dx.

. Haitnure cymmy, pa3HOCTb, MPOU3BEICHUE
Y YaCTHOE YHUCEII:

21=2—51,22=1+31

UHTETpas

Vv—63—16x= —x.

. B tpeyrompanke ABC yroa C pasen 90°,

Bapuanr 2

. Borancimrs (1 E +1 g) - 4.2

. JKene3HoMOpOXKHBI OWIET I B3POCIOTO

ctour 840 py6neil. CroumocTp Owiera
LIKOJIbHUKA COCTaBJIIET 50% oT
CTOMMOCTH  Owiera Uil B3pOCJOTO.
['pymma coctour w3 18 MIKOJIBHUKOB U 3
B3pocCibiX. CKOJILKO pyOJiel CTOST OWIeTHI

Ha BCIO Tpymiy?

Haiinure KOpPEHb YpaBHEHUSA :

AB=35, AC=28. Haiinurecos 4

. Haiinure Touky MuHUMYMa (QyHKIMH
y=4x— In(x—5) + 8.
. Bprauciurb OIPEJICJICHHBIA ~ MHTETpall

S @x+ 1)dx

. Haiinure cymmy, pa3HOCTb, NPOU3BEICHUAC

1 4aCTHOE€ YHCECII.
7, =4—2iz, =1+ 3i

Bapuant 3
. Bbraucimrs (—1 2— E) -0,54.

9
. Mara3uH 3akymnaeT IBETOYHBIC TOPIIKH IO
omroBoil mneHe 90 pyOneir 3a ITYyKy.
ToproBass HaueHka cocrtaBisieT 20%.
Kakoe HambosbIlIee YMCIIO TaKUX TOPIIKOB
MOXHO KyIUThb B 3TOM Marasune Ha 1100
pyoeii?

Havinure KOPEHb
V=56 —15x = —x.
. B tpeyromsanke ABC yron C pasen 90°,

AB =5, AC = 4. Haiinure tg A.
. Hadinure Touky makcmmyma (pyHKITHH
yv=In(x+11)—-5x+ 2.

. BbuuciuTh Ompe/ieNeHHbId MHTETpall
J; Bx—1)dx.

. Haiinure cymMy, pa3HOCTb, IPOU3BECHUE
Y 4aCTHOE YHCEIL:

z,=2+1, z, =3+ 21

YpaBHCHUS .

. Hatinure

. Hatinure

Bapuanr 4

. Boraucimrs G +2 —) -1,6.

1
g

. IlapukoBass pyuka ctour 30 pyOseil

Kakoe waubosbplliee YHCIO TakuX pydeK
MOkHO Oynmer kymuth Ha 700 pyOneit
NocJie TIOBbIICHUsT LeHbI Ha 25%7?

KOpEHb ypaBHEHUSI:

v—54—15x = —x.

. B tpeyrompauke ABC yromn C pasen 900,

AB =5, BC = 3. Haijnure sin B.
TOYKY  MHHUMYyMa

y=4x—In(x+11)+12.

yHKIpI

. BblUMCIUTG OTpE/IENCHHBI HHTETpall

J7,(4x + 3)dx.

. Halinure cymMMy, pa3HOCTb, IPOU3BECHUE

1 4aCTHOEC YHUCCII:




5. 3aganusi 1y npoBeaeHUs Py0esKHOTo KOHTPoJisi (15 MUHYT)

Bapuant 1

1. llpousBoanas  ¢ynkuuu y = 3X* uMeer Buj
A) 12x°
B) %xg
B) y' = 4x3
) 3x°
2. TlpousBoxanas pynkuuu y = (2x— 5)*

UMEET BU]I
A) 8(2x —5)3
B) 4(2x —5)3
B) 2(2x—5)3
I (2x—5)3
3. YcTtaHoBHUTE COOTBETCTBUE MEXKAY (PYHKIMAMH (ClIeBa) U POU3BOAHBIMHU (CIIpaBa)
A) nx™ 1 1. y=x"
B)y = e* 2. y=¢"
C)y =x" 3. ¥ =nx

4, v =xa"?!

n—1

4, YCTaHOBHTE COOTBETCTBHE MEXKAY HEOMPENENICHHBIM HMHTETpajioM (CJeBa) U €Tro
3HA4YCHHUEM (CIIpaBa)

A) J' dx 1. x +C
62
. —+
B) [ xdx 2 > C
dx
B)J'7 3 Inix +C
4. x> + C
5 TIlpemen |im (X2 +7) paBeH

x—1
1

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

0

Bapuanr 2



1. IlpousBoaHas QyHKIHM ¥ = 2* uUMeeT BU

A) 2*In2

b) 2*

B) 2*Inx

r) =

2. Ilpoussoanas pynkuun y = (bx — 2)3
UMEET BUJ

A) 15(5x— 2)?

B) 3(bx—2)?

B) 6(5x—2)?

) 5(5x—2)?

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

A) ¥y = cosx 1. yy=—sinx

B)y = sinx 2. V' = COSX
C)}r=tgx 3. }P:cu:zx
4y = sinlz X

4. YcTaHOBUTE COOTBETCTBHE MEXKIY HEONPEIECICHHBIM HHTErpajioM (CJeBa) U €ro
3Ha4YEHUEM (CIpaBa)

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

x—0
1

6. Hurerpan j ( 2x+3 )dx pasen

0

Bapuanr 3



1. IlpousBosHass GyHKIUH ¥ = e* HUMeeT BUJ
A) e*
b) e*Inx

EK

B) —

Inx

N o
2. [lpousBoaHas PyHKIUKN Y =

24
A) (2—ax)?
b)

3
HUMEET BU
(3—dx)? A

—-24

(3—4x)2
-6

(3—ax)?

B)

12
1) (3—4x)?
3. YcTaHoBUTE COOTBETCTBUE MEXAY (PYHKIMSIMU (CIIEBa) U MPOU3BOIHBIMHU (CTIPaBa)
A) y=18x 1Ly =—
B) y = ctgx 2 ——

sin? x

cost x

C) y = cosx 3. y'=—sinx
4, y' = cosx

4. YCTaHOBUTE COOTBETCTBUE MEX]Y HEOIPEJCICHHBIM UHTErpaJoM (CjieBa) U €ro
3Ha4YCHHUEM (CIpaBa)

ay [ LI + C

B) [ cosxdx 2.sinx + C

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

5. Ilpenen lim (x® + 2 ) pasen
x—=1
1

6. Uuaterpan I (2x+2 )dx pasen

0

Bapuanr 4



1. IlpousBogHas QyHKIMH Y = 2 COSX
UMeeT BUJ

A) —2sinx

b) 2cosx

B) sinx

[) cosx

2

(3x—a)

2. IlponsBoaHas GyHKIMH § =

AMEET BUJT

-18
A) (3x—a)*
b)

18
(Ix—a)s
-6
(3x—4)*
)

F) (3x—a)s

B)

3. YcTaHOBUTE COOTBETCTBUE MEXAY (PYHKIMSIMU (CJIEBA) U MPOU3BOIHBIMU (CTIpaBa)
Ay =x" 1. y = nx™?!

B)y = 2.y =27
i VX

Oy =3 3y =—=
4, y = nx"

4) YCTaHOBUTE COOTBETCTBUE MEXKIY HEOIpPEACIICHHBIM HHTETpajioM (CjeBa) U €ro
3Ha4YCHHUEM (CIipaBa)
dx

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

5. Ilpenen lim(x2 + 2 ) pasen

x—>-1

6. HWurerpan (4x3 +1 )dx paBeH

O ey

6. IlakeT mpenoaaBaTesi (AK3aMeHATOPA)



HtoroBoii hopmoit KOHTPOJIS MO 3aBepiieHut0 u3ydeHus auciuimasl EH.01
Marematuka, COrjacHO yueOHOrO IUIaHa, SIBIISIETCSl IK3aMEH B 3-M CEMEeCTpe, KOTOPbIN
NPOBOAUTCA B (OpPME YCTHOIO SK3aMEHa COTrJacHO pAaCIMCAHUI0 HK3aMEHOB,
YTBEPKIAECHHOTO AUPEKTOPOM TEXHUKYMA.

Bompocsl, Bxosiue B OWIeTh, COCTaBJICHB HA OCHOBE JICUCTBYIOIICH paboyeii
IPOTPAMMBI U BKJIIOUAIOT B C€0S CIAENYIOLINE TEMBI:

o Jluneiinas anreOpa

e OCHOBBI TUCKPETHO MaTeMaTUKH

o JluddepernmanbHOE U HHTETPATHHOE UCUNCIICHUE

e OObIKHOBEHHbIE AU(depeHLInaTbHbIE YPABHEHUS

e Pannl

e OCHOBBI TEOPUH BEPOSITHOCTH U MATEMATUYECKON CTATUCTUKHU
e OCHOBHBIE YHUCIIEHHBIE METO/IbI

CrpykTypa Omiera: TEOpETHUECKHMH BONPOC M JABE 3a7aud. TeopeThuyecKue
BOIpOCHI NpuBeeHbl B «lIpunoxenun Ax», 3anauun B «[Ipunoxenun By.

Teopernueckre BONMPOCHI M INMPUMEPHBIE MPAKTHUECKHUE 3a0aHUS BBIJIAKOTCS
CTyJI€HTaM JUISl IOATOTOBKH HE MEHEE YEM 3a JIBE HEJIENU A0 Havyalla SK3aMEHAlMOHHOM
Ceccum.

Ha moaroToBky k OTBETy O 3K3aMeHY MpeaycMaTpuBaeTcsi He 00Jiee MOoJI0BUHBI
aKaJeMru4ecKoro yaca. [Ipy moarotoBke k OTBETY CTYAEHT UMEET MPABO MOJIb30BATHCS
TaOJHMIIaMU U KAJTbKYJISITOPOM.

[Ipu oTBETE OLICHUBAETCS YPOBEHb TCOPETUUECKUX 3HAHUA U YMEHUE IIPUMEHSATH
UX JUIS PELIEHUS MPAaKTUYECKUX 3a1a4.

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

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



Kpurtepun oueHox

base Kpurepuu onienrBanusi BBINOJHEHUs 13a1aHus
2 [IpencraBineHHBIN OTBET IOJHBIN U BEPHBIN
1 OTBeT HENOJHBIN, TPEOOBAINCH HABOASIIINE BOIIPOCHI
0 OTBeET HEBEPHBIA
bamnsl Kpurepun onieHrBaHus BBITIOJHEHUS 2 3a1aHUs
3 B nipeacTaBieHHOM pellieHUH MOJTy4YeH BEPHbI OTBET
2 N3-3a apupmeTruecKkux OMmmMOOK MOJTy4eH HEBEPHBI OTBET
1 Pelenne He 3aKOHUEHO, HO MOCJIEA0BATEIbHOCTD PEILEHNS BEPHA
0 Pemrenne neBepHoe
babl Kpurepun oneHuBaHus BBITTOJHEHUS 2 3a1aHUS
3 B nipeacTaBieHHOM pellieHUH MOJTy4YeH BEPHbI OTBET
2 N3-3a apupmeTruecKkux OMMOOK MOJTy4eH HEBEPHBIN OTBET
1 Pelienne He 3aKOHUEHO, HO MOCJIEA0BATEIbHOCTD PELICHNS BEPHA
0 Pemrennie HeBepHOE

CymMMapHO€ KOJIMIECTBO OAIIOB TIEPEBOIUTCS B OIICHKY:
8 OaIoB — OIeHKa «5» (OTIMYHO);

6-7 6a/IoB — OLEeHKa «4» (XOpOIIO);

4-5 6aioB — o1eHKa «3» (YIOBJIETBOPUTEIHHO);

MeHee 4-X 0aIoB OIICHKA «2» (HEeYIOBJICTBOPHUTEIBHO ).



3K3AMEHALIMOHHBIM MATEPUAJI

JUCLUIUIAHBL
EH.0OIMATEMATHUKA
Teopernueckue IK3aMeHAIIHOHHbIE 3aJaHUHA

Tema 1. /luneiinasn anzeopa

1. OnpeneneHrie  KOMIIGKCHOTO  YHCTa. PaBEHCTBO KOMIUIEKCHBIX YHCEl,
COMPSIKEHHbIE U TPOTUBOTIOJIOKHBIE KOMIIEKCHBIE YHCIIA.

. 'eomerpryeckoe n300pakeHUE KOMIUIEKCHOTO YUCIIA.

. AnreOpandeckass ¢opMa 3amUCH KOMIUIEKCHOTO YHCJa, CyMMa M Pa3HOCTH
KOMIUTEKCHBIX YHCEIT B alireOpandeckoi popme.

. [Ipou3BecHIE KOMIUIEKCHBIX YHce B anredpandeckoii popme. Crenens yucia |.

. HacTHOE KOMILIEKCHBIX YHCEN B aJlreOpandeckoit popme.

. Onpenenenne MOAYJsl M apTyMEHTa KOMILIEKCHOTO YHCIIa.

. AITOpUTM HaXO0XJICHUS apTyMEHTa KOMILJIEKCHOTO YHCIIa

. Tpuronomerpuueckas ¢opma 3anucu KOMIUIEKCHOrO uwucna. JleiictBue c¢
KOMILJIEKCHBIMU YUCJIAMH B TPUTOHOMETPUUECKOH (opMme.

9. AnroputMm  mepeBojga anreOpamdeckod (OpMBI  KOMITICKCHOTO 4YHCJIa B

MOKa3aTelbHYIO.

10.TlokazarenbHas opma komriuiekcHoro yucia. Gopmyna Ditnepa.

11.TlepeBo mokazarebHOM (OPMBI KOMIUIEKCHOT'O YHCIIa B alre0pandecKyro.

Tema 2. 1 OcHo6bl OuCKpem ol MamemamuKu

wnN

co~NOo 01~

12.MHOECTBO U €ro JIEMEHTHI.

13.Ilyctoe MHOXKECTBO, IO IMHOKECTBA HEKOTOPOTO MHOKECTBA.
14.Onepanyu HaJ MHOXKECTBAMH.

15.OtHo1ieHus1, X BUABI U cBOMCTBA. [luarpamma Ditniepa-Benna.
16. YucnoBbie MHOXKECTBA.

17.Bunpl u 35meMeHTsl TpadoB.

18.OcHoBHbIE TOHATHSI TEOpUH TPadOB.

Tema 3.1 Tlughpepenyuanvrnoe u unmezpanvruoe ucuucienue

19.1lpousBoiHas pyHkmu. ['eomerpuyeckuii 1 PU3NYECKU CMBICT MPOU3BOTHOM .

20.TIpuMeHeHre NpOU3BOJHOM K UCCIIEAOBAHUIO (DYHKITHIA.

21.1lpon3BoAHbIE BBICIIUX MOPSIAKOB.

22.Heonpenenennsbiit unrerpain. OcHoBHbIe POPMYIIbI HHTETPUPOBAHHUS.

23.MHTerpupoBaHue METOJ0OM 3aMEHbI ITePEMEHHBIX.

24.0Omnpenenennbiii uaTerpan. @opmyna Herorona-Jleitbuuna

25.1lpuMeHeHre onpeaenéHHOr0 HHTErpala K BEIUMCICHUIO ITYTH, MPONUIECHHOTO
TOYKOM.

Tema 3.2 Ooviknosennuvle ouhghepenyuanvnsvle ypagHenus

26. lnddepennmanpHoe ypaBHeHne. OnpeneneHue, mopsaokK, 001Iee 1 4acTHOe
peIICHUS.

27. InddepeHnmanbHOE YpaBHEHHE C Pa3ACIIOMUMHI TIEPEMEHHBIMU. AJITOPUTM
€ro pelIeHusI.



28.Henonubie nuddepennuanbabie ypaBHEHUS. AJITOPUTM PELICHHUS.

29.ludpdepennmansHoe  ypaBHEHHE BTOPOrO0 TOpSAKA C  MOCTOSHHBIMU
K03 dUIEeHTaMU. AJITOPUTM €TO PEIICHUSI.

30.'eomerpudeckass ~ wHTEpHpeTamusi  OOMIETO W YacTHOTO  PEIICHUs
nuddepeHaTbLHOTO YpaBHEHUS.

Tema 3.4 Paowt

31.Onpenenenue YuCIOBOTO psifa. [[puMepsl YUCIOBBIX PSIOB.

32.YactuuHas cymma psiga. OnpeneneHue CXoaqmerocs psjia.

33.Heo6xoaumoe yCIoBUE CXOUMOCTH Psa.

34.Ilpu3Hak cpaBHEHHUS.

35.IIpusnak [Janambepa.

36.0Onpenenenre CTEEHHOr0 M (DPYHKIMOHAILHOTO psiaoB. Panuyc cxoammoctu
CTENEHHOTO psija.

37.Paznoxxenune pynkuuu B psia MakinopeHa.

Tema 4.1 Ocnogvl meopuu 6epoAmMHOCHU U MAN EMAMUYECKOU CIAM UCI UKU

38.2nemenThl KoMOMHaTOpUKU. [lepemMertiennsi, pa3mMeIrieHus, CoueTaHusl.

39.Bunpl ciaydaifHbix coObITHH. Oniepaiu Hajl COOBITUSIMU.

40.OTHOCHTEIbHAS YaCTOTa U BEPOSTHOCTH COOBITHS.

41.Teopema CIOKEHUS BEPOSITHOCTEH.

42. Teopema yMHOXKEHHS BEPOSITHOCTEH.

45.Dopmyna NOJTHOM BEPOSTHOCTH.

46. ®opmyna bepnymiu.

47.]luckpeTHple CIydyalHble BEIMYMHBI. 3aKOH paCMpeeNeHUs] JTUCKPETHOM
CJIIy4alHOM BEJIMYUHBI.

48.MareMaTH4eCKOE OKHUJIaHUE U €T0 CBOMCTBA.

49. lucrniepcusi, ee CBOMCTBA.

Tema 5.1 HYucnennoe unmezpuposanue

50.IloHsiTHE O YHUCIIEHHOM UHTETPUPOBAHUM.

51. ®opMyIibl IPSIMOYTOJIbHUKA B YUCICHHOM MHTEIPUPOBAHUU.

52. ®opmyrna Tparnenuu B YUCICHHOM HHTEIPUPOBAHUH.

53. ®opmyna CumrcoHa.

54. AGCOIOTHAS OTPEIIHOCTD NMPU YUCICHHOM MHTEIPUPOBAHUU.

Tema 5.2 Hucnennoe oughgpepenyuposanue

55.TlonsiTie 0 yncneHHOM auddepeHIUPOBaHUH.

56.®opmynel  TpuUOMMKEHHOTO — au(depeHIMpOoBaHnsI, OCHOBaHHbIE  Ha
MHTEPIOJSIIMOHHBIX (popmyrax HeroToHa.

Tema 5.3 Hucnennoepeuwienue 00blKHOBCHHBIX OU PepeHyuaIbHbIX YPAGHEH U

57.TlonsiTHE O YKUCIEHHOM petieHnd TuddepeHIMaTbHbIX ypaBHEHHUH.

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

IIpakTHYecKHe IK3aMeHAIMOHHbIE 3aaHUs



1. Haiitu npou3BoHYIO (QYHKIIUH:

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

2. Haiftu BTOpYIO MPOM3BOIHYIO (QYHKITUH:

a)y =2x*+3x?+5x; 6)y=-sin3x; B)y = 5x*+ cosx.

3. Cwiia Toka M3MEHSETCs B 3aBUCUMOCTH OT BpeMeHH 110 3akony [ = 0,4t?
Haiit ckopoCTh M3MEHEHHUSI CHIIbI TOKAa B KOHIIE 8-i CEKYHBI.

4. CkopocTb NPSIMOJIMHEHHOTO JIBMXKEHUSI TOYKHU U3MEHSIETCS 110
sakoHy V = t* — 8t + 2. HaiinuTe 3aKOH YCKOpPEHHS TOUKHU.

5. Haiinure HeonpenenéHHblil HHTErpat:
a) f(x*—3x+1)dx;
b) [(sin3x+ cos5x)dx;

dax
C e
) ‘fﬂ5x+4*
d) [e3***2dx.
6. Haiigute HEonpenenéHHBIN HHTETPal:

a) j xdx |

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

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

2

/. Haiitu o61iee pemenue quddepeHaIbHOT0 ypaBHEHNS

) Y=
b) 2 = 2x+3

8. Haiitu yacTHOE pelleHre ypaBHEHHS
a) i—”v = d—j,ecnﬂ y=4, npu x=0;
b) y' = x?, ecu y(0)=0;
c) B)xdy = ydx, ecim y(1)=1.

9. HaiiTu 3aKk0oH IBHKEHHUA Teja OTHOCUTEIBHO ocu OX, eciau OHO Ha4yajio
aBuratbes U3 Touku M(4;0) co ckopocteio U = 2t + 3t.

10.Haittu o0miee pemenue auddepeHImanbHOTO YPaBHEHUS :



a)y 4+ 25y=0,0)y"— 12y +36y=0;B)y =3y + 2y =0.
11. Haiitu yactHOE pelieHue nuddepeHnuanipHoro ypapuenus y- +y — 6y =0
ectt y=3 u y =1 npux=0.

12.Haitti yactHOE perienne nuddepeHIMaTbHOTO YpaBHEHUS
y'—6y+9y =0, ectu y=3 u y=—6 npux=20,
gn

13.HccaenoBaTh Ha CXOAMMOCTD PAJ 2ime 1 o

5Mn

14.VccnenoBarh Ha CXOAUMOCTD P e, prat

15. HaiiiuTe 4acTHYHYIO CYMMYS, PAIa 2ine1 i
16.Haiitu yactuynyto cymmy S, psnaa Zfﬂ% :

zn
n=1,3.5"

18.Onpenenure BUA psiaa:
{ X :] o0 [2a] n
a) Z = -:11 ’ 6) Z']‘l= 1 B) Zn= 1 23112

19. A — mHOXecTBO nenmrelieit uucia 24. B— MHoXecTBO nenureneii yucna 15.
3anucares MHOXKecTBAa AN B nAUBE.

17. Haiitn a, paga X

(-1

2n-1’

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

21.Omnpenenute cTeNeHb BepIMHbI A Tpada:
A

A

22.B ypHe HaxoasaTcs Oemnbie, KpacHbIC U cuHUE mapbl. COObITHE A - BBIHYT
Oenblii map, coosiTie B — BhIHYIN KpacHbIH map, coObitie C — BBIHYJI CUHUAN

map. B yem cocrout cienyroriee coositre: a)B+C; 6)A - B; B)A+B.

23.Haiiti BepOSTHOCTB BBITIAJICHUS YHCJIa, KPATHOTO TPEM MPH OJHOM OpPOCaHUH
UTPOBOTO KyOUKa.

24.B ypHe 10 6enbIx, 5 KpacHBIX U 5 3eNEHBIX IapoB. HalTi BEpoATHOCTH TOTO,
YTO BBIHYTBIM Hayraj map OyJeT LIBETHBIM.

25. BepoATHOCTS MO jaHys B MHIIICHB JIJIs TIepBOTo BEIcTpena 0,85, a mis
BTOpOTO - 0,8.CriopTCMEH caenal ABa BeicTpena. HaliTu BeposiTHOCTh TOTO,

41O 00a BRICTpENa MOPa3nIi MUILICHD.



26. B simuke umerores 30 mapoB 6enmoro 1sera u 5 u€pHoro neeta. M3 smmka
Hayna4dy OepyT oauH 1ap. HaliTu BepOSTHOCTH TOTO, UTO IIAP OKAKETCS

YEPHBIM.

27.Tpwu cTpelka He3aBUCUMO JIPYT OT JIpyTa CTPEISIOT 0 1. BeposTHOCTh
MIOTa/IaHus B 1EMb JJIs1 IepBOro cTpenka pasHa 0,75, niis Broporo 0,8,

s Tperbero 0,9. Onpenenure BEpOATHOCTh TOTO, YTO BCE TPH
CTpEJIKa MPOMaXHYTCS.

28.JlaH 3aKOH pacIpeaeNcHus CIyIaiiHOW BEJTMIHHBI.
X 1 2 3

P 0210107
Haiinute matemaTnueckoe OKUAAHUE U JUCIIEPCHIO.

29. Jlan 3aKOH pacTpeeNieHHus CIy4yailHOW BeTMYHHbBI

X-2 |-1 1 2 3

P03 |01 |02 |01 |03

Haiinure maTemaTnueckoe 0KUTAHUE U TUCIIEPCUTO.

(1-2i)2+i)
3-2i
31.IlpeacraBbTe B TPUTOHOMETpUYECKOM (hopMe Yuca:

a)3i; 6)1-iv3.

30. BeimosiHUTE IEHCTBUS:

32.IlpencTaBpTe uncia B MOKa3aTeabHOM Gopme:
a)\3+i; 6)—2i.

8+2i
33.Haitnure Moy uncima 5-3i.

2i+1°

35.Beruuciaure  nmpuOMMKEHHOE — 3HAYEHWE  HMHTerpaga 1o  Gopmyiie
MPSIMOYTOJIbHUKOB:

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

34.Haiigute apryMeHT uncia

36. HaiiTi aGCOMIOTHYIO MOTPEMHOCTh MPUOIMKEHHOTO 3HAUCHUSI MHTErpaja:
5
fl (2 + x)dx.

37.ITocnenoBareibHble 3HaueHUS (DYHKIMH, SBISIOIICHCS pEIICHHEM 3ajadu
Konm s auddepenimaibaoro ypaBuenus V' = f(X,V) C HadaabHBIMHU



ycrnoBusaMu  Y(Xo)=Yo, X=Xo HaX0AsATCs 110 MeToay Diepa  Yi1=Yithf(Xy,Yi).
Haiitu yi, onpenensiemoe ypaBHeHHEM V' = 3y — 2x, Ipu Yo=2, Xo=1 u mare

h=0,2.
38. Iy pyHKIMM MOCTpOEHa TabIMIla KOHSYHBIX 3HAYCHUIN
i Xi Vi Ay A%y, A3y,
0 1 12 4 2 -5
1 4 16 6 -3
2 7 22 3
3 10 25
Haiinure v (x,) = = (&yﬂ — ﬂ?" + iﬂ + - ) B TOUKe Xo=1.

39. Haiinute nmpubarmkeHHOe 3HaYeHUE POU3BOIHON PyHKIMH 10 hopMyIie

X—X

2t—-1
y(x) =~ h (ﬂyo —I—T&Ey,;. + ), roe t= T“, B TOUKE X=2,5, ecii IO

TabJymie 3Ha4YeHul (QyHKIUH

X213 |4
y(2|6 |7
cocTaBJieHa TabJIMIIa KOHEYHBIX PA3HOCTEH
X 1Y |AC AT
2 | 2
4
316 -3
1
4 | 7




