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Oo0mue moJIoKeHus

YyeOnast qucuUIUIMHa — «MaTteMaTukay obOecrieunBaer  (hopMuUpOBaHHE
npo(ecCHOHaTBHBIX W OONUX KOMIIETEHIIMKA 1Mo BceM BuuaM nestenbHocTH PI'OC mo
cnennanibHocTH  23.02.04  TexHuueckas HSKCIUTyaTalus IMOABEMHO-TPAHCIOPTHBIX,
CTPOUTEJIHHBIX, TIOPOXKHBIX MAaIlIMH U 000PYJOBaHUS HA JKEJIE3HOJOPOKHOM TPAHCIIOPTE.
Oco6oe 3HaueHne AucuuIuInHa uMmeeT npu popmuposanuu u pazsutun OK 1, OK 2.

KontponsHo-uzmepurenbabie Matepruanbl (KMM) npenna3snaueHbl ik KOHTPOJIS U
OIICHKH 00pa30BaTENIbHBIX JOCTHKCHUN 00yJaroNIuXcsi, OCBOMBIIUX MPOrpamMMy yueOHOM
JTUCHUTUIUHBI «MaTeMaThKa.

KM BximodaroT B ce0s KOHTPOJIbHBIE MaTepualibl I MPOBEICHHUS TEKYIIETO
KOHTPOJISL U pyOSKHOTO KOHTPOJISI B OPME 9K3AMEHA.

KM  pa3paGotansl Ha  ocHOBaHUU  DedepanivHo20  20CYOAPCMBEHHO20
oopazosamenvioco cmanoapma (Oanee — @IOC) u TpumepHoll npocpammel y4eOHOU
oucyunaunvl « Mamemamuxay 0na cneyuansnocmu 23.02.04 Texnudeckasi SKCIUTyaTamus
MOAbEMHO- TPAHCTIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX MAIIIMH U 000PYJ0BaHUS

2. Pe3yabTaThl OCBOCHMS AU CIMILIMHBI, OJIeKALIUE IPOBEPKe

Pe3yiabTaTsl 00y4yeHuUs1

OcHOBHbBIE IOKA3aTeJIU OLIEHKH Pe3yJIbTATOB
(oCBOCHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

YmeHnust

YMeTh NIPUMEHATHL MaTEMAaTUYECKHE METOIBI | —  [IpuMeHsTh (hopMyIbI
miQepeHIMaIbHOr0 W WHTETPaJIbHOTO muddepeHpoBaHus GYHKINH;
HCYUCIICHUA IJIA1 PCIICHUA 3a1a4 — Haxomute 3HaueHuss  ONpeneseHHBIX

HUHTETPAJIOB;

—  IlpumeHsTh NMPOU3BOJAHBIE ISl PELICHUS
IIPUKJIAIHBIX 3a/]a4;

— IlpumeHsaTs oONpeneneHHBI HMHTETpall
JUIS pellieHus] MPUKIIaJHBIX 3a7a4;

— HaxoJuTh o0Ilee pelleHHe JHUHEHHOro
YPaBHEHUS NIEPBOTO MOPAJIKA;

— HaxXOAWTh YaCTHOE PEUICHHE JIMHEHHOTO
YPaBHEHHUs NIEPBOTO MOPAIKA;

— HaxOJUTh OOIIMI HWHTErpan JHUHEHHOro
OJIHOPOJHOTO  ypaBHEHUS  IIEPBOTO
MOPSJIKA;

— pelaTh ypaBHEHMs C pa3AesSIOLIMMHCS
[IEPEMEHHBIMU;

— HaxoAuTh o0llee pelIeHue YypaBHEHUs
BTOPOTO MOpsAJKAa C  IOCTOSHHBIMU
koa(purnmenTamu;

— HaxoJuThb o0Ilee pelieHHe YpaBHEHUM
JIOITyCKAIOLUX MTOHM)KEHNE TIOPAIKA;

—  HaXOJWTh I-ThIC YWICHBI YUCIOBOTO PS/Ia;

—  HaXOAWUTh YAaCTUYHBIE CYyMMbI YHCIIOBOTO
pana;

— TNPUMEHATh  HEOOXOAMMBIA  MPHU3HAK




CXOAMMOCTH YHCJIOBBIX PSOB;
UCCIIeIoBaTh PsJIbl Ha CXOAUMOCTh C
nomoIneio Merona lanambepa u metoaa
Komm;

HaXO/IUTh panuyc
CTENIEHHOTI'O PsIla;
MOAU(DUIMPOBATH PA3JIOKEHUE (PYHKIHU
B psa MaknopeHna

CXOANMOCTH

YMeHue pemaTh 3a1a4i JTUCKPETHOU
MaTeMaTHKU

MMPOBOAUTL OIICpallMi Hal MHOXKCCTBaAaMU
" UX 2JICMCHTaAMH,
MMPEACTABJIATE JAHHEIC B BUJIC l"pa(bOB;

YMeHue npUMEHATb OCHOBHBIE IOJIOXKEHUS
TEOPUM BEPOATHOCTEH M MaTeMaTU4eCKOH
CTaTUCTUKU B npogeccHoHaTEHON
NesITebHOCTH;

pemaTb MpocTedIIne KOMOMHATOPHbIE
3a7a4d METOAOM Iiepebopa, a Takxke C
HCIOJIb30BAHUEM U3BECTHBIX (hopMyII;
BBIUUCIATL B IPOCTEHIIMX  CIIydasx
BEPOATHOCTH  COOBITUI HAa  OCHOBE
II0JICUETa YUCIIAa HCXO/IOB;

[TpoBouTH omeparuu HajJ COOBITUSAMH U
HaxXOoJUuThb UX BECPOATHOCTHU,

CocTaBisATh ~ 3aKOH  paclpeleleHus
CIIy4alHOM BEJIMYMHBI M HaXOIUTh MX
YHCJIOBBIC XapaKTCPUCTUKMU.

YMmenue peuaTtb OCHOBHBIC ITPUKIIATHBIC
3aa41 YUCJIICHHBIMU METOJaMU

Haxomuth mnpuONMMmkeHHOEe  3HAYCHHE
ONpEeIEeIICHHOT0 UHTErpaa;

Haxomuth  npuOnmxkeHHOe  3HAUYCHHE
MIPOM3BOIHON (PYHKIIUU B TOYKE;

Pemarp nuddepennmanbabie ypaBHEHUS
C IOMOIIBIO YUCJIEHHBIX METOIOB

3HaHus

3HaTh OCHOBHBIE (DOPMYJIbI, ONpENEICHUs U
TEOPEMBbI MATEMATUYECKOI'0 aHAJIN3a

OpueHTHpOBAaThCSI B TMOHATHIX U
dhopmysiax MaTeMaTHIECKOTO aHaTN3a

3HaTh OCHOBHBIE (POPMYJIbBI, ONpPEAEICHUS U
TEOpPEMBbI TUCKPETHON MaTeMaTHUKH

OpHEeHTHpPOBaThCS B TOHATUAX U
(dbopMyIIax TUCKPETHOW MAaTEMATHKH

3HaTh OCHOBHBIE (DOPMYJIBI, OMpPENEICHUs U
TEOpEeMbl KOMOWHATOPUKHU, CTATUCTUKU W
TEOpUHU BEPOSTHOCTEU

OpueHTHpOBaTbC B MOHATHIAX U
¢bopmynax KOMOMHATOPHUKH, CTATUCTUKU
U TEOPHUH BEPOSITHOCTEN

3HaTh OCHOBHBIE (OPMYJBI  UYHCIIEHHBIX
METOJIOB

OpueHTHUpOBaTECA B MOHATHSIX U
(dhopMyIIax YUCICHHBIX METOJIOB

KoMnerenuun

HCIIOJIB30BaTh MMPUEMbIL u METOABI
MAaTCMaTH4YCCKOIrO CHHTC3a MW adHajln3a B
Pa3IMYHBIX HpO(i)eCCI/IOHaJ'ILHI)IX CUTyalusax

JJI MPAKTUICCKUX pacucToB 1o

dbopmynam, UCITIONTB3Y S npu
HEOOXOIUMOCTH CITPABOYHBIC MATEPUAITBI
" NpOCTEUIIIHe BBIYUCITUTEIILHBIC
YCTPOMCTBA;

pelieHusT TMPHUKIATHBIX 3a/a4, B TOM
qrcie 3ama4 KETIE3HOJOPOKHON
TEMaTHUKU;

JUIS  TIOCTPOSHUS W HUCCIICJIOBAHHS
MPOCTEUIINX MaTEMATHICCKUX MOJICIICH;
TUTS aHamsa uHpopmaruu
CTATHCTUICCKOTO XapaKTepa;




JUIT  UCCJEeNOBaHMUS  (MOJEITUPOBAHMS)
HCCIIOKHBIX HpaKTI/I‘IGCKI/IX CI/ITyaIII/Iﬁ Ha
OCHOBE H3YYEHHBIX (OPMYJ U CBOWCTB

buryp.

OK 01.

BeiOupate cnocoObl pemieHus 3ajad

poQeCCuOHAITBHON NIeATETLHOCTH

MMPUMCHUTCIILHO K PpasiInuYHbIM

KOHTEKCTaM;

OcylecTBiATh  MOWCK,  aHalu3 W
OK 02. Y :

WHTEPIPETALNIO nHpopmanuu,
HEOOXOMUMOM JIsl BBITIOJIHCHUS 3a]1a4
npodecCHOHAbHOM e TENbHOCTH;




3. PacnpeneneHue OLEHMBAHUA Pe3yJbTAaTOB OOY4YeHHS] MO0 BHAAM
KOHTPOJIS

HaunMmeHnoBaHue
3JIEMEHTA YMEHUH, Buabl arTecTanuu
3HAHUI, KOMIIETeHNH Texkymuii KOHTPOJIb Py0esKHbIi KOHTPOJIb
V1. VMeTb MIPUMCHSITh PacuerHoe 3amanne Pacuernoe 3amanue
MATEMATHUUYCCKUC METOAbI
Qg QepeHInanbHOTO u

HUHTErpajabHOI'O HCYUCIICHUA
IJI pCIICHUA 3aaa4

V2. YMeHue pelarTs 3a1a4u PacueTHoe 3amanne PacueTHoe 3amanue
JIMCKPETHON MAaT€MaTUKHU

V3. VYMeHue MIPUMEHSATD PacuetHoe 3amanne PacueTtHOe 3amaHne
OCHOBHBIC ITOJIOKCHHA TCOPUU
BEPOSATHOCTEN U
MaTEMaTU4YECKON CTAaTHUCTUKU
B npodeccuoHaIbHON
ACATCIIbHOCTHU

V4. YVMmenue peuiaTth PacuetHoe 3amanne PacueTtHOe 3amaHne
OCHOBHBEIC HpHKJ’Ia}IHBIe
3a4a4YU YHUCJIICHHBIMUAU

METOJaMH

31. 3HaTh OCHOBHEIE 3amMTa MpaKTUYECcKoil paboTh PacuerHoe 3a1aHue
(hopmyITbl, OnIpeieNICHUs U Ycrnblit oTBET

TEOPEMBI MATEMaTUYECKOT O

aHaan3a

32. 3HaTh OCHOBHBIE 3anura NpakTHYeCKOH paboThI PacuerHoe 3aanne
dbopmynbl, ompeneneHus U Ycrnblit oTBET

TEOPEMBI JUCKPETHON

MaTeMaTUKH

33. 3HaTh OCHOBHBIE 3anura npakTHYeCKOH paboThI PacuerHoe 3a1anne
dbopmynbl, ompeneneHus U YCTHBIH OTBET

TEOPEMBI KOMOMHATOPUKH,

CTaTUCTUKH u TEOPUHU

BEPOSATHOCTEMN

34. 3HaTL OCHOBHBIE 3amuTa NpakTHYeCcKOH paboThI PacuetHoe 3ananue
hopMyTBI YHUCICHHBIX YcTHBIH OTBET

METOJIOB

K. Hcnonws3oBaTe npuemsl u PacuerHoe 3ananue

METObI MaTeMaTHUYECKOTO

CHUHTE3a U aHammza B

Ppa3IMYHBIX

npodecCHOHATBHBIX

CUTyalusiax




U 110 3JIEeMEHTAM 3HAHHUMH,

(v

4. PacnpenesieHne THNOB KOHTPOJIbHBIX 3aaHU

yMeHI/Iﬁ H KOMIIE€ETCHIIUAM.

Tun KOHTPOJIBHOIO 3a1aHUA

vI | v2 | v3 | v4 | 31 ]| 32 ]33 [34]K

QUHEI'RE TIBHOWRENE

QUHRI'RE ITEHOWRENE

QUHEI/RE TIBHOWRENE

QUHBIRE ITEHOWRENE

OUHBIRE ITEHOWRENE
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5. IlepeyeHsb 3a1aHUM TEKYLIEr0 KOHTPOJIA

Texyuuii KOHTPOJIb 3HAHWK 1O y4eOHOM AuMCIUIUIMHE «MaremaTuka» caaeTcs B
BHUJIC  3allUThl  MPAKTHYSCKOW  paboThl. Pe3ynbTaThl  KOHTPOJISS  MPHU3HAKOTCS
MOJIOKUTENIbHBIMU B CIIy4ae, eclid 00ydaronuics npu ciade padoThl MOJYYHII OTMETKY HE
HUKE YJIOBJIIETBOPUTEIIBHOM.

Ha BrinonHeHne npakTUuecKoi paboThl TEKYIEr0 KOHTPOJIS MO0 MAaTEMAaTUKE AaeTCs
2 akagemMuueckux daca (90 MUHYT).

PaGora Tekymero KOHTpPOJS COCTOMT U3 HECKOJbKUX PACUCTHBIX 3aJaHUi
Pa3IMYHOTO YPOBHSI CIOKHOCTH B JeCATH BapuaHTax. [Ipu uX BBINOJHEHUH HAMIO0
3amucaTh MoJHOe 00OCHOBAHHOE U MOTUBHUPOBAHHOE DEIICHUE.

3ammTa MpakTHYECKOM paboThl OCyIIeCTBIsSCTCS B ycTHOUM ¢dopme. Ha 3amure
ydaniyecs: JOJKHbI MOKa3aTh: YETKOE 3HAHME MAaTEMaTHYECKHUX OMNpPEACIICHUM, TeOpeM U
OCHOBHBIX (OpMyJl yYeOHBIX pa3/eIOB JUCHUIUIMHBI, YMEHHE YETKO IPOBOJAUTH
MAaTEMATUYECKUE PACCYXKICHUSI B YCTHOM M IIHCBMEHHOM W3JIOKEHUH; YBEPECHHOE
BJIaJICHUE OCHOBHBIMU YMEHUSIMU M HaBBIKaMH, IPEIyCMOTPEHHBIMU MPOTPaMMOi,

YMEHHE MTPUMEHATH UX IIPU PELICHUU 3a/1a4.

5.1. Kputepun OleHKH 3alIUTHI IPAKTHYECKOH padoThI

N | OuenuBaembie MeToabl I'pannyHble KPUTEPHUHU OLIEHKH
n/n HABBIKH OIIeHKH
OTJIMYHO HEeYy/10BJIETBOPHUTEJIHHO
1. OTHo1IeHUE K HaGmonenue Bce 3ananus B oTBenenHOE BpeMms
pabote npernoiaBaTels, BBITIOJTHCHBI B 3aJJaHUE HE BBITIOJTHEHO,
MIPOCMOTP OTBEJIEHHOE BpeMsi, He | TIOKa3aHOo Oe3pasnuyue K
BBITIOJTHEHHBIX | COJepKaT OoJjiee IBYX | BBITOJHEHUIO PaOOTHI U
3a/laHui HEJ0YETOB ee pe3yibTaraMm.
Brinonneno menee
TIOJIOBUHBI
IPETyCMOTPEHHOTO
3a/laHus
2. Crioco6HOCTh IIpocmotp bes 3atpynHeHnit [Ipu BEIUMCIEHHAX
BBHITIOTTHSATH BBITIOJTHSAEMOTO BBITIOTHSIFOTCS JIOTTyCKaloTCs TpyObIe
BBIUMCIICHHS 3aJTaHus BBIYHCIICHHSI, OIITMOKH, HECTIOCOOHOCTh
MIPUMEHSIFOTCS BBITIONTHATH MPOCTEHUIITHE
HE00X0IUMBbIE apudmernyeckue
hopMyIIbI JeHCTBUS
3. VYMenune HaOmroneuune Be3 nomonmHnTeNEHBIX HecmocodHnocTh
WCIOJIb30BaTh npernoaaBaTens, yKa3aHuu WCIOJIb30BaTh 3HAHUS,
paHee MIPOCMOTP UCIIOJIB3YIOTCS paHee Moy4eHHbIE IpU
MOJTyYeHHBIC MPE/ICTABIICHHBIX | YMEHUS U HaBBIKH, W3YYCHHUH JUCIUTLTAHBI
3HAHUA U MaTepHajoB MOJTy4YEHHbIE NTPU «MaremaTuka»
HABBIKY JIJIS U3YYCHHUH
pelieHus 3a1a4y JTUCIUTUTAHBI
"Maremartuka"
4, Odopmnenue [Tpocmotp Pabota odopmiena Pa6ota oopmiena
MPAKTUIECKON BBITIOJTHEHHBIX aKKypaTHO, XOpoIast KpaiiHe HeOpeXKHO,




paboThI 3aJaHHi, rpaduka, BCJIEJICTBHE ITOTO HET
HEOOXOIMMBIX MaTeMaTu4ecKu BO3MO)KHOCTH
MaTEMATHYCCKUX T'paMOTHO, COTJIaCHO IMPOBCPUTH
BBIKJIAJIOK TpeOOBaHHUAM I10 HEOOXOIMMBIE 3aITHCH
JUCITUIIINHE.
YpoBeHb CobecenoBanue | ['pamoTHbBIE U UeTKHE JemoHcTpupyercst
YCBOCHUS OTBETHI Ha HE3HaHHE
yqe6H0r0 IIOCTAaBJICHHBIC AUCHUIUINHBI, IIPpH
Marepuana BOIIPOCHI, OTBETax MOKa3aH y3KHUH
UCIOJIb30BaHUE KpYrosop,
npo¢ecCuoHAIBHON OTPaHUYCHHBIN

JIEKCHKH, CIIOCOOHOCTH
000CHOBATH CBOIO
TOUKY 3pCHUS

CJIOBApHBIH 3armac,
HCYMCHHC BJIaJCTb
npodeccuoHanbHOMI
JIEKCUKOM




5.2. TekcT 3a1aHMil TEKYyLEr0 KOHTPOJISI IO pa3aeaam

IIpakTnyeckas padora Nel.
Tema: Boruncienne npou3BOIHON CIOXKHBIX (DYHKITHIA
Hean: HayunThCst BEIYUCTATH MPOU3BOIHBIC PA3IUYHBIX (DYHKITHI
1. HaiiguTe npou3BoAHYI0 PyHKIIUIT

Bapuant 1.y =sin X-(x* +5x—2) Bapuanrt 6. Y = Ctgx- (3x* + X —2)
O x?=3x+11 _ 2x® -5x+6
O x2+3 - 2x2-5
Bapuant 2. Y =C0S X-(3x* —6X+4) Bapuant 7. Y = COS X-€*
_x*+5x-1 _ x?+6x-56
~ x-6 Y= x> +3
Bapuanr 3. Yy =tgx- (10x? +3x +11) Bapuanr 8. y =sin Xx-tgx
_AX%—2x X2 +4x-2
O X+2 O x2x
Bapuanr 4 y=e”-(x* -5x*-12) Bapuaut 9. ¥ = (x° +2x-5)-In x
_2x° +4x+3 ~ x> +30x-2
C x+4 V= x* +7
Bapuant 5 Yy = (x> +2x)-In x Bapuant 10. y =tgx- (4x° +12)
X2 +3x-4 _BXZ+7x-2
T ox-1 ST
2. Haiinute 3HaYeHue Npou3BoAHOI pyHkuun f(X) B TOuke X,
BapwuanT 1.y =tgx—6sin X, BapuanT 6. y = ctgx—2sin X,
Xog =7 Xy = _Z
2
Bapuanr 2. y = ctgx—5c¢0s X, Bapuant 7. Yy = In x+4x?,
X, =% Xo =5
BapuanT 3. y = tgx+ 4ctgx, BapuanT 8. y =sin x—3tgx,
i i
6 3
Bapuant 4 y =tgx+3cos X, Bapuant 9. y = 3tgx+ 2ctgx,
Xg =7 X, = z
4
Bapuanr 5 y=cosx+e”", BapuanTt 10. y =cosx+7sin X,
- o o7
2
3. Haiigute npon3BOIHYIO CI10KHOI (PYHKIUN
Bapuant 1. y =sin( x> +6x—2) Bapuanr 6. y = 2% 21
Bapuanr 2. Y = (ctgx+4x” +1)°, Bapuant 7. Y = In(x® +3x* —5)
Bapuanr 3. Y = In(x® +5x* —2x = 6) Bapuanr 8. y ="
Bapuant 4 y =tg(x®> —2x* +3) Bapuant 9. y =tg(In x+5x?)

Bapuant 5y = cos(x” +3x—1) Bapuanrt 10. y = cos(x + 2tgx)



4. Bpruucanrte npudJMKeHHOe 3HAYeHHE BBIPA’KEHHMs € HCNOJIb30BaHHeM au(pdepeHnHaNa

byHkuun
Bapuanr 1. 4/16,08 Bapumant 6.  1/81,24
Bapuanr 2.  3/8,12 Bapuanr 7. 3/64,03
Bapuanr 3. 3/32,06 Bapuanr 8.  3/125,2
Bapuanr 4 3/2711 BapuanT 9. 36,14
Bapuanr 5 81,42 Bapuanr 10. 4/256,04

IIpakTnyeckas padora Ne2.
Tema: BeruncieHne NpoCcTeUIINX ONPEAEICHHBIX HHTErPaIOB
Heab: Hayuntbes nnterpupoBath GyHKIUU
1. HaijiguTe cjeaywniue HHTErpasbl

Bapuanr 1. j (x® +2x—5)dx
I(cos x+£)dx
X

Bapuanr 2. [ (2x* —3x +3)dx
1

cos? X

Bapuanr 3. '[(21X3 —2X+4)dx
I(ex +— 12 )dx
sin “ x
Bapuant 4 I(X" +6x° —3x)dx
I(3005x+ex)dx

Bapwuant 5 I(ZXS —6x* —5)dx

oy

x% -1

j(ZSin X+

)dx

Bapuant 6. [ (x* +3x” ~1)dx
1

cos? X

Bapwuant 7. j(xz +3x+9)dx

_[ (cos x+ )dx

J'(eX +1)dx
X
Bapuanr 8. j(4x3 +3x% +4)dx
[(=—)ax
x*+1
Bapuant 9. I(9X2 —4x+14)dx
I(ZX + €0S X)dx
Bapwuanr 10. I(x4 —2x% +3x—1)dx
1

sin 2 x

j (sin X+ )dx

2. BblumcjanTe HHTErpaj MeTo0M MOACTAHOBKH

Bapuanr 1. j e tdx

Bapuanrt 2. '[Sin( 6Xx —2)dx

Bapuanr 3. I cos(7x—6)dx
Bapuant 4 [ sin(5x—4)dx

Bapuant 5 '[4 1 5dX
X_

3. BbluncianTe onpeaeeHHbId HHTErpaJl, moJjab3ysch popmysaoii Horotona-Jleiitonuna

3
Bapwuasnr 1. j (x* +3x—2)dx
1

1
Bapuant 2. [ (6x* +2x+6)dx

-1

1
e
cos“ (4x-1)
% dx
sin “(9x—3)
Bapwuanr 8. _[ e’ > dx

Bapuanr 6. I

Bapuanr 7. j

Bapwuant 9. J. cos(3x +1)dx

Bapwuant 10. I(4x—8)3dx

2
Bapwuasr 6. J-(X3 +3x% +4)dx

-2

1
Bapuanr 7. j(5x4 +3x? —1)dx
3



2 3
Bapwuanr 3. ~[(3x2 —4x+3)dx Bapuanr 8. J'(6x2 +4x—4)dx
-2 1

2 0
Bapuant 4 [ (4x +5x—3)dx Bapuan 9. [ (5x* +3x° —1)dx
0 -4
3 4
Bapuant 5 [ (21x* —6x+3)dx Bapuant 10. [ (6x° +6x” +6)dx
2 2

4, BI)I‘-II/IC.]'II/[TC Oﬂpelle.]'leHHblﬁ HHTErpal, nmoJjab3yacCb CBOﬁCTBaMH

Bapwuasnr 1. j— dx Bapuant 6. | — dX

\/_

©—5

o
>
o
X

Bapuanr 2. Bapmuant 7.

o
3
o
>

Bapuanr 3. Bapuanr 8.

8 @t_,'c—; B ey ©©
w e Tle Hv &

o
x
o
x

Bapuant 9.

1

Bapuant 4

[}

'03 D © P ————© 4;!—.'\’
Lo ge xﬁ\m xﬁ\w

36
Bapuanr 10 I—

Nr

o
>

Bapuanr 5

w
>
~

IpakTnuyeckas padora Ne3
Tema: OnpeeneHre MaKCUMyMa MOIIIHOCTH B I[ETTH TIOCTOSIHHOTO TOKa ¢ IPUMEHEHHEM MPOU3BOTHOI.
Hean: HayunThcs HAXOIUTH SKCTPEMYMBI (DYHKIIMH ¥ HAHOOJIBIIINE WM HAUMEHBIINE 3HAYCHHSI
(GyHKIIMU Ha TPOMEXKYTKE.
5. B menu mocToSIHHOI0 TOKa MOIIHOCTH peryaupyercsi mo 3akony Y = f(X). Haiinure Touky

MaKcuMyMa JaHHO# pyHKknuu. OTBeT 000CHYylTE

Bapuant 1.y =5+ x+ LZ Bapuanr 6. Y = —2x° +21x* = 72X +9

Bapuant 2. y=Xx-2+ b Bapuanr 7. Y = —x> +10x* —=17x+10

Bapwuanr 3. y———l—X+3 Bapuanr 8. y = X" —9X° +24x+6
X+

Bapuant 4 y =-2x° +33x* —180x +15 Bapuant 9. Y = —x> +12x* —36x +11

Bapuant 5 y=e*-(x* —=3x+1) Bapuanr 10. y = x° +6x° —36x + 40

6. B menm moCTOSTHHOT0 TOKA MOIIHOCTH peryaupyetcs no 3akony Yy = f (X). Onpenenure
HauMMeHbIlee 3HaYeHue (PYHKIMU HA 3aJaHHOM oTpe3ke. OTBeT 000CHYHTE

Bapuant 1. y = X° +6x> — 36X +40 Bapuant 6. Y = —X° +3X +22

Ha otpesxke [0;3] Ha otpesxe [0;3]
Bapuant 2. Y = x° —9x —21x +16 Bapuant 7. Y = X° +9x* +15x +8

Ha otpeske [ 2;0] Ha otpeske [-2;0]
Bapuanr 3. y = 2x° —21x* —36x +1 Bapuant 8. Y = —2x° +33x* —180x +15

Ha otpeske [0;2] Ha otpeske [3;6]



Bapuant 4 Yy =—-x> —6x° —15x +18
Ha otpeske [ 2;0]

Bapuant 5 Y =—x° +10x* —17x+10
Ha otpeske [0;3]

Bapuant 9. y = X° +6x* —15x+10
Ha otpeske [0;2]

Bapuanr 10. y = 2x° +9x? —24x+ 20
Ha otpeske [0;2]

IIpakTnyeckas padora Ned.
Tema: Beruncienue miomaaei 1 00beMOB IPH MPOSKTUPOBAHUU OOBEKTOB TPAHCIIOPTA C IPUMEHEHUEM

OIIPCACIICHHOI'O NHTETpaJia

Heab: Hayuntbes BBIUUCIATH MIIOIMATN QUTYpP U 00BEMBI TEJ BPAIICHUS C IOMOIIbIO OMPEIEICHHOIO

HHTCrpaia.

7. Bbruucaure miaomaab Gpurypsl, OrpaHuYeHHONH rpauKaMu JaHHON (PYyHKUUH, NPAMBIMH

X=a, X=b u ockr0 OX.
Bapuant 1.y = 9x?, x=2, x=3

Bapuant 2.y = 4x3, x=2, x=1

Bapuant 3.y =12x%, x=1, x=3
Bapuant 4 y=3x°, x=2, x=4

Bapuanr 5y =6x>, x=1, x=2

Bapuanr 6. y =X, Xx=2
Bapuanr 7. y =sin x, x= %
Bapuanr 8. y = x* +1, x=1, X=2
Bapuant 9. y = X°, x=2

Bapuanr 10. y =C0S X, X=0, X = %

8. Bprumciaute niomaab Gurypsl, orpaHnYeHHON rpagukaMu JaHHOH GyHKUIHM U ocbio OX

Bapuanr 1. y=16—-x°
Bapuant 2.y =sin x,xe[0; 7]
Bapuant 3. y=c0sX,x<[0; 7]

Bapuant 4 y=9-x°

Bapuanr 5y =25-x°

Bapuant 6. y =1- x>

Bapuanr 7. y = %— x*

Bapmuanr 8. y =é— x?

Bapuant 9. y = %— x?

Bapuant 10. y =36—Xx°

9. BbruuciauTe 00beM Tes1a BpalleHHsl, 00Pa30BAaHHOr0 BpalleHHeM BOKpYr ocu OX ¢urypsi,

OrpaHl/l‘leHHOﬁ JAaHHBIMMU JIMHUAMHU

b
Obvem mena 8paweHuss MOXCHO 8blyuUciums no gpopmyne N = r I f 2 (x)dx

Bapuanr 1. y=2-Xx*,y=x, x=0, x € [O;+oo)
Bapuanr 2. y = x> —3X, y=4—3Xx, y=0
Bapuanr 3. y=3- x?, x=0, x=2,

Bapuant 4 y = ; ,y=3X, y=0, Xx=2, x & [0;+0)
Bapuantr 5 y=e*, y=0, x=0, x=1

a

Bapwuant 6. y =sin x, x €[0; 7]

Bapuant 7. y =C0S X, X € {0; %}
. V4
Bapuant 8. y =2sin X, X € {0; E}

Bapuant 9. y=cos x, x € [0; z]

Bapuant 10. y = 4-x?, x=0, x=2,

IIpakTuyeckasi padora Ne5.

Tema: Pemenune nugdepeHnanbHpIX ypaBHEHUH



Heas: Hayuntscs pemats nuddepeHmansHbie ypaBHEHUS

10. Pemuute auddepennuainbHoe

nepeMeHHbLIMH.
Bapuanr 1. ydx—e*(2y® +1)dy =0
Bapuant 2. 3x°dx—5y*dy =0
Bapuant 3. x*-(2y-1)y’' =x* -1
Bapuanr 4 Xx-y'=(x*-1)-e”’
Bapuanr 5 (e* +e*)dx—e’dy=0

ypaBHEHHE TEpPBOr0 MNOpPSiAKA ¢  Ppa3IeisioImUMHCS

Bapuant 6. 3y’y’ =3x* +1
Bapuant 7. 2xdx—sin ydy =0
Bapuanr 8. sin xdx+4y>dy =0
Bapuant 9. —cos xdx+2ydy =0
Bapuanr 10. Y-y’ =X

11. Haiigute o011ee pemeHue JUHeHHOTo 1 depeHINATBLHOI0 YPABHEHNSI IEPBOT0 MOPsAKA

Bapuanr 1. y'—y—-2=0
Bapuanr 2. y'+y—-e =0
Bapuanr 3. y'+y+1=0
Bapuanr 4 y'-3y+3=0
Bapuaur 5 y'+y—-e”* =0

Bapuant 6. y'+2y-1=0
Bapuanr 7. y'+y-1=0

Bapuant 8. y'+3y—-3=0
Bapuanr 9. y'—y—-e* =0
Bapuanr 10. Y'+y+2=0

12. HaiiauTe o011ee pemeHne 0THOPOIHOro Au(pdepeHIHATBHOI0 YPABHEHUS

, 2X+Yy
Bapuanr 1. Yy = <
X_
Bapuanr 2. y’:( zy)y
X
’ 3y3 _X3
Bapuant 3. Y = ———7—
3xy
¥ y
Bapuant 4 y'=¢ * +;
2 2
X°+3
BapwuaHr 5 y’=—2y+%
X

, —3X+Yy
Bapuaunt 6. y =
, SX+y
Bapuanr 7. Yy =
, Ax+y
Bapuant 8. Yy =
X
, —2X+Yy
Bapuant 9. Yy =
2 2
-X°+6
Bapuanr 10. Y’ = —2y+l
X X

13. HaiinuTe oO0Iliee penieHue JUHEHHOro OTHOPOAHOro aAn(pdepeHIHATHLHOIO YPaBHEHHS
BTOPOI'0 NMOPAAKA ¢ MOCTOAHHBIMH KO3(PPULHEHTAMH

Bapuanr 1. y"+3y'-4y =0
Bapuant 2. y"+6y'+8y =0
Bapuanr 3. y'+y' -6y =0
Bapuanr 4 y"+5y'+6y=0
Bapuant 5 y"-3y'+2y=0

Bapuanr 6. y"'—7y'+10y =0
Bapuant 7. Y'—Yy'+2y=0
Bapuanr 8. y"+Yy' -2y =0
Bapuanr 9. y"—-6y'+8y =0
Bapuanr 10. y"-7y'+12y =0

14. Haiinute o0mee pemenue AuddepeHUHATBLHOIO ypPaBHEHHS BbICIIEr0 NOPSiAKA IyTeM

NOHMIKEHHSI IOPS/IKA
Bapuant 1. y" =sin X

Bapuant 2. y"=¢"
Bapwuanr 3. y" = 2505 5X
Bapuant 4 y" = x°

" X
Bapuanr 5 Y =COS P

Tema: VccnenoBanue psoB

Bapuant 6. y" ="
Bapuanr 7. y" =X

1
X
Bapuant 9. y" = 365sin 6x

Bapuanr 8. y" =

Bapuant 10. y" =e™>*

IIpakTnueckas padora Neb6

Heas: Hayuntbcs npoBOAUTE ONEpALlMK HAJl PSAAMHU



15. HailinuTe nepBble NSTh YJIEHOB PsiI0B z a, u Z b, .

n
Bapuant 1.2, =
P " n*+1
_(=D"n
" (2n-1)!
n2
Bapuanr 2. a, =
3n+1
b _ (—1) n+1 _3m
" n!
m
Bapuanr 3. a, =
2n% -1
b _ (_1) n+1 _15
" n!
Bapuant 4 a, = 2?_1
n°+1
_(=D"n
" (n+D)!
1
Bapuanr 5 a, =
on+1
L D
n n2

n=1 n=1

n
Bapuanr 6. a_ =
P " 2n?-3
. n-1 .Qm
p, = (D73
n
Bapuanr 7. a_ = !
" n?42
bn — (_1)
n!
n!
Bapuanr 8. a, =—
nB
b — (-D"-(2n+1)
" 2n+3
[ 2
Bapuanr 9. a, = nz +9
2n° +3
b — (_1)“
n 2n
n
Bapuanr 10. a_. =
P " 3n?-1
_ (_1) n+1 5
" (n+D!

16. laH 4ucJI0BOI psijx Z a, . Haiiaure ero yacTuunyio cymmy S,

Bapuanr 1. Z (_1)—236
=1 N

Bapwuanr 2. Z (n® +1)
n=1

> 12
n=1 N

Bapwuanr 3.

Bapuanrt 4 Z n®
n=1
o) . n_4 2
Bapwuanr 5 ZM
n=1 n

17. Ucnonb3yiiTe HEOOXOAUMBIH MPU3HAK JIA MCCJIET0OBAHUA CJIeAYIOIINX YUCIOBBIX PSII0B HA

CX0IMMOCTb

Bapuanr 1. i (n j-l)z
n=1

n=1

2n+6j2
n

Bapuasnr 6. Z(
n=1

o 2
Bapuanr 7. Z(n—%j

n=1 n
0 . 3
Bapmuanr 8. Zw
n=1 n
2-(n+2)
n!

5+n
2

Bapuanrt 9. i

n=1
0

Bapwuanr 10. Z
n=1 n

= 11

3
Bapuanr 6. =t +3n



oo
1

g ne2 20
~nd+4
i n ﬁz=14?z2 +7
“~4n+8

o0
w S 3n
D n-vn+l n=1
n=1

oo
1
BapI/IaHT 2. isin BapHaHT7 n=1H1 {\H—l_ ]')

n=1

*  2n
i 2n ;.?Z=1n3 +2n
~n*+1

o
i n ?’E‘Z:ln—i_]'
~3n+2

, Z«#n-l—l
1=l

Bapmuanr 8. Z e
n=1

=1
Z_z
n=11

Bapuant 4

Bapuanrt 9. Z 3



=
nzm-[ﬂzﬂi §on° =

~n®+1
i 1
T+ -
=i 2n ] 3 (n+2)!
n=1

n=1 i n2
4

n=1 n+
- 1
Bapuanr 5 =17 (?:-.' + 1} : (H + 2) Bapuasrr 10, i 7n1+l
n=1

n=1 n
nZ:; 2n® -5
i n+2
=1 i i 2n—-4
n=1 5n2 +2
= 2
Y A" +5 )
n=1 Z 6n° +2
IpakTuueckasi pa6ora Ne/
Tema: Paznoxxenne QyHKIIUN B P
Heas: Hayuntbes mpoBOAUTE ONEpALlMK HAJl PSIAAMHU
18. HaiiagnTe paguyc cX0AMMOCTH CTeNEeHHOr0 psijia
Bapuant Ileixe et e vy
2 2° 2° 2° 2"
x (x) (x) (x)* x)
Bapuanr 2. 1+—+(—] +(—j +(—j +...+(—j +...
6 \6 6 6 6
Bapwuasr 3. X+ 2 5 X% + 3 5 x® + 4 ; X b — x4
2:10 3-10 4-10 5-10 (n+1)-10"
Bapuanr 4 lx+%x2 +%x3 T AV DL S
4 4 4 4° 4"
Bapwuanr 5. 2ys3y2 By By (DL,
1 2 3 4 n
Bapuanr 6. SV NI I I X" ...
2 5 1 n+1

1 2 3 4 n
Bapuanr 7. =X+ — X"+ — x>+ —x* +..+—x" +...
2 2 3 4 n

Bapuant 8. X+ 2x% +3x* +3x® +...+nx" +...
Bapuanrt 9. %X+£ x? 3 4o

IRV B S VC UL UG B
25 125 625 5"



3.4 5 6 n+2
Bapuant 10. = Xx+— x>+ x> +—x* +.. .+ ——Xx"
2 3 4 5 n+1

19. JTano pasno:kenue B psaag Makiopena ¢pyukuuu y=f(X). Haiiqure pazinokenune ajisi GyHKIHI

y=9(x)
Bapuanr 1. f(x) =cosx, g(x) = cos%
2

4 6

x2 x* X (-D"-x>" § X x> X X
cosXx=1-—+—— et e =1+—+——— — ..
21 4 6l (2n)! 12 3 n!
Bapuant 2. f(x) =In(1+x), g(x) =In(1+3x) Bapuant 7. f(x) =sin x, g(x) =sin 2x
2 3 4 _1\yn+l 0
In(1+x):x—X—+X——X—+...+(1)—X+
2 3 4 n
3 X5 X? (_1) n+l x2n71
sinX=X——+—— 4
3 5 7 (2n—1)!
Bapuanr 3. f(x)=e",g(X) = et Bapuanr 8. f(x) =In(1-x),g(x) = In(l—%)
2 3 n 2 3 n
ex =14 34 X X In(1-x) =— XX X
12 3 n! 3 n
Bapnant 4 f(x) = I(1=x), g(x) = In(1—£) Bapuant 9. f (X) = sin X, g(x) = sin g
2 3 n 3 5 7 _ n+1_ 2n-1
In(1-x) =— o X sinx=x— = 4 X +(1)—X+
2 3 n 3 5 7 (2n-1)!
Bapuant 5 f(X) =cos x, g(X) = cos 2x Bapuant 10. f(x) =In(1-x),g(x) = In(l—g)
2 4 6 1\ L2 2 3 n
cosx=1-~ +% X +(1)—X+ In(1-x) =— oA
20 4 6l (2n)! 3 n

Bapuant 6. f(X)=¢*,g9(x) = e:

IIpakTnuyeckas padéora Ne§

Tema: OI_ICHKa PE3YJIbTATOB TECTOBOI'O OKCIICPUMEHTA B(I)(I)CKTI/IBHOCTI/I pa6OTLI MCXaHU3MOB U

000pyI0BaHUs HA JKEJIE3HOI0POKHOM TPAHCIIOPTE OCPEACTBOM ONPEAETIEHUS CXOAUMOCTH YUCIOBOTO

psina no npusHaky JlanambGepa
Heab: Hayuntbes onpenensts CXOAUMOCTD psijia IO pU3HAKaM

20. B pe3yabTraTe mnNpoBedeHHS] TECTOBOI0 JKCIEPUMEHTA, ObLIM MOJYYEeHbI JAaHHbIE IO

3¢ppexTUBHOCTH PadOTBI MEXAaHHU3MOB OOOPYHOBAHMSA :KeJIE3HONOPOKHOIO TPAHCIIOPTA,
KOTOpbIe MpeacTaBJeHbl B BH/e CJIeIYIOUIUX YHMCI0BBIX psigoB. OueHuTe pe3yabTaT H
onpeneauTe, KakHe H3 CJACAYIOIIMX PAJOB CXOAATCH, KAaKHe PaCXOASATCH, NPHMEHss
NPU3HAKHU CXOAMMOCTH.

Bapuanr 1.

g

—+...

2
—+

g
e

3 4

_3

+e;

1+1

+ +

11
2

|t -1 | =

\
o oo

.h.|“:' b



Bapmuanr 2.

1+ = + - + ! + .t & +
L3037 3 3t 3
1 (1) (1Y 1 Y
—+|=| +| =] +...+ +
5 3 LS LT LZF’H—]
2 (4) (6Y " 2
—+| = +]| =] +-t| —| +
3 2 LE L:I Ln+]
3 9 27 3"
=+ =+ + ...+ +..
4 1-2 2-4 3.8 n-2"
Bapuanr 3.
1.2 .3 4 n
Sttt
L 4 i 16 32 2"
1 (2 [ " m
—+| - +...+ +
5 7 LQ L L2n+5
2 (4)’ " 2n
—+| = —| +...+ +
5 Lﬁ L Ln+4
4 64 4
—+— —+— Tt
4 1 8 27 64 n
Bapmuanr 4
! + ! + ! + ! +...+
L 174 2247 3748 4%y n®-4"
7
3 (5Y (7Y 2n+1
-+ —| +|—| +.-
, 9 L]T Lzs LEH+]
4 (1) (10Y (3n+1
—+| = +|—| +..+ +
3 2 LE Lil LF’I+]
I 5"

+ ~+ T+t —+.
4 2 227 3.2 n-2
Bapuant 5
1 23 33 4 "
—+t—=+=+ Jr+ ot
L 2 2% 2 2
1 3V (s oan-13"
— 4+ — +...+ +...
, 3 L L]] L4n—]
10° 1071
+ 3+"'+ n+'"
3 1 2 2.27 3.2 n-2



3 (6) [(9) 3 !
—+ =1 =] ] — | +..
4 2 LS Lél Ln+1

BappiaHT6
2 3 4 5 n+1
e
L 12 34 7!
1 1 1 1
5 2 3 4 (n+1
5 10V (15 F 5n "
—+|— +| =+ — +..
3 2 LS L:I LF’I+]
2 28 2 o 27"
+ + + .+
, 12 34 5.6 7.8 (2n—1)-2n
Bapuanr 7
2 3 4 5 41
—+ 5+ T+ 7+t — .
1 7T 27 3-7 4.7 n-7
- 2 s 3 i1
2 . 4 . 6 . 2n .
, 11 LE] le mel
2 4 8 2"
—+—+—+..+—+
3. 2 3 4 n+1
10 _(20)" (30 3+ ton )"
4 3 LS LT L2n+1
Bapuanr 8.
1 ,fz 2 .-"3 3 s - Mn
—+ =] + = +..+ + ...
L7 LQ L]] L2n+5
1 2 3 4 n
—t -t —+ -+t gt
o, 4 8 16 32 2"
o o @’ g2
——+—+ .+ +..
3. 4 5 6 n+3
ra 2 3' s
2 (4 6 2n
—+| = =]+ — +
4 2 LS L-’I Ln+1
Bapmuant 9.
1 10 102 10"
=+ =+ 3+"'+ ?I+"
1 1-2 2.2¢ 3.2 n-2
1 20 37 4P "
—t+t S+t Ft+ gttt
5o 2 2 27 2 2



' rd 2 ra 3 5 b
4 7 10 in+1
— 4= = +..+ +
4 2 LE L 4 L n+1
IpakTnyeckas padora Ne9.
Tema: Onepanyu HaJl MHOKECTBAMH.

Heab: HayunThcsa npoBOIUTH ONEPALIMU HAJl MHOYKECTBAMHU
21. Jann1 MmuoxkecTBa A, B, C. Ha kpyrax Jiijiepa uzodpa3ure cieaywiiue Bapuantel. OTBeT

MOSICHUTE.
Bapuanr 1. AU(BNC) Bapuant 6. A\(BNC)
Bapuanr 2. A(1(BNC) Bapuanr 7. A\(BUC)
Bapuanr 3. A1(BUC) Bapuant 8. B\(ANC)
Bapuantr4 AU(BUC) Bapuant 9. C\(AUC)
Bapuanr 5 (AUB)NC Bapuant 10. C\(B N A)

22. Oxapaxkrepu3yiite muoxecrsa A u B. Haiinure AUB, A(B, A\B, B\A

Bapuant 1. A= {x‘xz —-7x+12 = O} Bapuant 6. A= {x‘x2 —8x+7= 0}
B={x‘x2—4x+3:0} B:{x‘x2—4x+3=0}
Bapmant 2. A= {{x* ~8x+15=0] Bapuant 7. A= j{x? ~8x+12=0}
B={x? —6x+5=0} B=1{{x* ~7x+10=0|
Bapuant 3. A= {X‘X2 -3x+2= O} Bapuant 8. A= {X‘X2 -11x+30= O}
B={x‘x2—5x+4=0} B:{x‘x2—12x+35=0}
Bapuant 4 A= {x‘x2 —7x+10 =O} Bapuant 9. A= {x‘xz —~10x+9= O}
B={x* ~8x+15=0 B=1{x{x? ~12x+27 =0}
Bapuant 5 A= {X‘X2 -10x+24 = O} Bapuant 10. A= {X‘X2 -14x+48 = O}
B={{x* ~14x+48=0] B={xx? ~11x+24 =0}

23. Oxapakrepu3yiiTe MHo:kecTBa A u B. Eciin oHM KOHeYHBIE, TO MEPEYNCTUTE UX ITE€MEHTHI.
Haijinute A()B



Bapwuasnr 1. A={n‘ke N;n=k2} Bapwuasr 6. A={n‘k S N;n=k4}

B={ll<n<10;neN} B={n1<n<100;ne N}
Bapwuanr 2. A={n‘k € N;n=k3} BapuanT 7. A={n|n—HeqemH0e}
B={nl<n<100;ne N} B={n7<n<23neN]|
Bapuant 3. A= {n|k eN;n= 2k} Bapuant 8. A= {n|n —qemnoe}
B={n-10<n<12nez| B={n8<n<26;neNj
Bapuanr 4 A:{n|keN;n:2k+1} Bapuanr 9. A:{n|keN;n:3k+1}
B={n|1£n£15;neN} B:{n|2£n§33;neN}
Bapuanr 5 A= {n|k eN;n =3k} Bapuanr 10. A= {n|k e N;n =3k+2}
B={n3<n<30;ne N} B={n-11<n<0neN}|

IIpakTHyeckas padora Nell.
Tema: Pemenue 3anau Ha onpeieieHUe BEPOSITHOCTH
Henb: Hayuntbes pemats 3aa9u 10 OCHOBHBIM (hOPMYJIaM TEOPUH BEPOSTHOCTEH M KOMOWHATOPUKHU
24. CKONbKUMU CIIOCO0aMU MOXKHO COCTaBHUTH J030p U3 P conaar u t oduiepos, ecnu uMmeercs Pi
conaar u t1 opuuepos.
JlanHble K 3aa4e mpuBeaeHbI B Tabmuie Ne 1.
Tabnuya No 1.

Ne 1 2 3 4 5 6 7 8 9 10
Bap.
0 8 7 5 2 6 5 5 6 5 7
i 2 2 2 3 2 2 2 3 2 2
o | 20 | 14 | 12 | 10 | 16 | 12 | 14 | 18 | 12 | 19
f 3 1 3 4 4 5 4 7 5 7

25. Pemure 3a1a4y:
Bapmuanr 1.
Kopx 3amka coctout u3 5 mudp: 1, 3, 5, 7, 9. Kaxxnaa nudpa Bcrpeuaercs poBHO oAuH pa3. Torga yemy
pPaBHO MaKCHUMAaJIbHOE KOJIMYECTBO 3aMKOB C TakuMu Kogamu? KakoBa BepOATHOCTb yrajaaTb KOJ
BbIOpaHHOM Hayra 3amka’?
Bapuanr 2.
[MuH-KOA MIACTUKOBOW KapThl cocTouT U3 5 mudp: 9, 8, 7, 6, 5. Ecnu Obl kaxkaas mudpa BCTpeyanach
POBHO OJMH pa3, TO YEMY pPAaBHO MAaKCHMaJIbHOE KOJMYECTBO KapT ¢ TakuMu kojnamu? Kakosa
BEPOSATHOCTH yrajaTh KOJ BEIOpaHHON HayraJ KapThl?
Bapuanr 3.
Kopx 3amka cocrout u3 4 uudp: 1, 3, 5, 7. Kaxnas uudpa BcTpedaercst poBHO oauH pa3. Torma yemy
PaBHO MAaKCHUMAaJIbHOE KOJIUYECTBO 3aMKOB C TAKUMH KOJaMu?
Bapuanr 4.
[Tapons cocrout u3 5 OyKB: K, 11, M, H, 0. Kaxkiasg OykBa BCcTpeuaeTcsi poBHO OMH pa3. Toraa uemy paBHO
MaKCHUMaJIbHOE KOJIMYECTBO BO3MOXKHBIX Napoiieii? KakoBa BEpOATHOCTb yraiaTh napoJib?
Bapuanr S.
[Tapons coctout u3 6 OykB: a, b, c, d, 1, j. Kaxxmas OykBa BcTpewaercs poBHO oIuH pa3. Torma uemy
PaBHO MaKCHUMaJIbHOE KOJIMYECTBO BO3MOKHBIX naposeit? KakoBa BEpOsITHOCTh yraiaTh napoib?
Bapuanr 6.
ABTOMOOWIIFO MOKET OBITh TPHUCBOEH HOMEp, coctosmuii u3 4 mudp: 2, 4, 6, 8. Lludper B HOMEpE
MOBTOPATHCS HE MOryT. Torja yeMy paBHO MaKCHMaJbHOE KOJMYECTBO aBTOMOOWJIEH, KOTOPHIM MOTYT



OBITh TPHCBOCHBI Takue HoMepa? KakoBa BEpOATHOCTh yragaTb HOMEp BBIODAHHOTO HayTal
aBToMOOMIIA?

Bapuanr 7.

[MuH-KoA TIacTUKOBOM KapThl coctout u3 6 uudp: 1, 2, 3, 4, 5, 6. Ecnu Ob1 kaxxaas uudpa BcTpeyanach
POBHO OJMH pa3, TO YEMYy pPAaBHO MAaKCHUMaJIbHOE KOJMYECTBO KapT ¢ TakuMu kojnamu? Kakosa
BEPOSATHOCTH yraJaTh KOJ BEIOpaHHON HayraJ KapThl?

Bapuanr 8.

ABTOMOOWIIIO MOKET OBITh MPUCBOCH HOMEp, cocTosmmii u3 5 mudp: 2, 4, 6, 8, 9. LHudpser B HOMEpe
MOBTOPATHCS HE MOTYT. Torzna yemy paBHO MakCHUMaJbHOE KOJMYECTBO aBTOMOOMIIEH, KOTOPHIM MOTYT
ObITb MpHUCBOCHBI Takue HoMmepa? KakoBa BEpOATHOCTh YyragaTb HOMEp BBIOPAHHOTO HayTraj
aBToMOOMIIA?

Bapmuanr 9.

[Taponb coctout u3 4 OykB: a, 0, B, r. Kaxnas OykBa BcTpeyaeTcsi pOBHO OJIMH pa3. Torjga ueMy paBHO
MaKCHUMaJIbHOE KOJIMYECTBO BO3MOXKHBIX Naposieii? KakoBa BEpOATHOCTb yraiaTh apoiib?

Bapuanr 10.

[TuH-KOA MIACTUKOBOW KapThl cocTOUT U3 4 udp: 3, 4, 5, 6. Ecniu Ob1 kaxxaast uugpa BcTpeyanach pOBHO
OJIMH pa3, TO YeMY pPaBHO MAaKCHUMaJIbHOE KOJIMYECTBO KapT ¢ TakuMu koaamu? KakoBa BepoOSTHOCTbH
yrajathb KoJl BBIOpaHHON HayraJ KapThl?

3. Pemwurte 3anady, npuMeHsisi OCHOBHbIE (DOPMYJIbI TEOPHH BEPOSATHOCTEH
Bapuanr 1: Homep cepur BBIMTPBHIIIHOTO OujieTa BEIIEBOW JIOTEPEM COCTOMT M3 HATH LUOD.
Omnpenenutbs BEPOSTHOCTh TOrO, YTO HOMEP MEPBOIl BBIMIPBHIIIHONW CepHUM OyAET COCTOSTh U3 OIHUX
HEYETHBIX LUP.
Bapuant 2: Jlutbe B GonBaHKax JUIs JanbHEHIIeld oOpaOOTKM MOCTYMAeT U3 JABYX 3arOTOBUTENIBHBIX
nexoB. [Ipu sTom matepuan nepporo 1exa umeer 10% Opaka, a matepuan Broporo 1exa 20%. Haittu
BEPOSATHOCTH TOTO, YTO B35B HayAauy Mo OOJBaHKE U3 KaXAOTO 11eXa, HOIyYuM u3jenue 6e3 a1edexTos.
BapuanTt 3: B xaxnoii cepun noTepeiHbIx OnneroB umeercs no 50 obnuranwmii. ITo ycnoBusiM jgotepen
KpymHbIe BRIMTPHIIU (HaunHas ¢ 1000 pyOseii) magaroT UMb HAa OJUH HOMEP OOJIMTalliy BBIUTPABIICH
cepun. KakoBa BEpOSTHOCTH TOTO, YTO MEPBbI KPYIMHBIN BBIMTPHIII B JIOTEPEH BBINAAAET HA OOJIUTAIHIO
C HOMEpOM, KpaTHbIM 2, 3, wiu 77
Bapuant 4: B cocyne Haxogurcst 11 mapoB, U3 KOTOpbIX 4 1BETHBIX U 7 Oenbix. HaliTu BepoATHOCTD
JBYKPATHOTO H3BJICUEHUS W3 COCYJAa IIBETHOTO Ilapa, €clid BBIHYTHIN IIap BO3BpalaeTcss oOpaTHO B
COCYyA.
Bapuant 5: PaGounii o0cinykuBaeT OAHOBPEMEHHO 4 CTaHKa, M3 KOTOPHIX HAa MEPBOM BEPOSITHOCTH
HapyLIeHUs] HOpMaJIbHOIN paboTHI B T€UEHHE Yaca rociie nposepku coctasiser 0,1, Ha BTopom — 0,15, Ha
tpetheM — 0,2, Ha yerBépromM — 0,25. KakoBa BeposTHOCTH OecrepeOoiHONW pabOTHl BCEX YETHIPEX
CTaHKOB Ha MPOTSKEHUH OJHOIO yaca?
BapuanTt 6: B Memke cmemansl HUTH TpEX 1BeTOB: Oenbix — 50% kpacHbix — 30%, uépabix — 20%.
Onpenenutb BEpOSITHOCTh TOTO, YTO IIPH MOCJIE0BATEILHOM BBITATMBAHUM HAayral TPEX HUTEH OKaXKyTCs
BCE HUTH OJHOTO I[BETA.
Bapuanr 7: Tpu cTpenika cTpesioT B OJHY MULIEHb; IPYU 3TOM U3BECTHO, YTO BEPOSITHOCTh TOTAJJaHUSI C
onHoro BhICTpena paBHa: 0,8 —y | crpenka, 0,7 —y Il crpenka, u 0,6 — I1l cTtpenka. HaliTu BepoSATHOCTH
MOSIBJICHUSI B MULLIEHHU TPEX MPOOOUH B PE3yJIbTaTE OJHOBPEMEHHOTO BBICTPETIA BCEX TPEX CTPEIIKOB.
Bapuanr 8: PaGounii o6cny>kuBaet Tpu cranka. MI3BecTHO, UTO BEpOSTHOCTH Oecriepe0oiHO# paboThl Ha
MPOTSDKEHUHM OJTHOTO Yaca TOocCJlie HallaJku paBHa Ui mepBoro cranka 0,9, mms Broporo — 0,8 u mns
tperbero 0,7. HaiiTu BepoATHOCTH TOTO, YTO 3a 3TOT Yac JHUIIbL HU OJWH CTaHOK HE NOTpedyeT
BMeEIIATENILCTBA paboyero.
Bapuant 9: B TpeHnpoBKax Mo napHbIM COPEBHOBAHUSM B 0€re y4acTBYIOT 6 CTyIEHTOB rpymmsl A — 21,
7 crynentoB Jl — 21, u 8 ctynentoB B -21. Haiitu BeposiTHOCTh TOTO, YTO M0 KepeObEBKU B MEPBYIO Mapy
OeryHOB BOMAYT JIBa y4aluXcs TOJNbKO U3 Tpynmsl A -21 unn Tonbko u3 rpynmst [ -21.
Bapuant 10: B naptuu u3 100 oaMHaKoOBBIX M0 Hapy>KHOMY BUAY u3nenuil cmemannsl 40 mryk | copra
u 60 wtyk |l copra. HaiiTu BepoATHOCTH TOTO, YTO B35IThIC Haylady 2 U3JEIHs OKaXKYTCsl OAHOTO COpTa.



IIpakTHyeckas padora Nel2.
Tema: Pemenne 3a1a4 Ha HaX0XKJIEHHE BEPOSATHOCTH COOBITHS TPU M3YyYEHUH W IUIAHUPOBAHWUHU PHIHKA
YCIIyT Ha TPaHCIIOpPTE
Hean: Hayuntecs npuMeHATH GOPMYIIE TEOPHH BEPOSTHOCTEH ISl peIIeHHUs TPO(EeCcCHOHANBHBIX 3a1a4
26. Ha ofHOHM cTaHIMM HAXOIUThCS S maccaXUpckux W Q TOBapHBIX MOE3/I0B, a Ha ApPYrou Si
naccaxupckux M Qi1 ToBapHbIX. C KaXJOW CTAaHIMU BBIILIO 1O OJHOMY TOe3ny. Beramciauthb
BEPOSATHOCTH TOT'0, YTO 002 MOE3/1a OKAXKYTCS MAaCCaXKUPCKUMHU.
Tabnuya No 1.

Ne papuanra | 1 2 3 4 5 6 7 8 9 10
S 4 5 3 4 2 3 5 6 7 3
Q 8 6 5 6 8 8 3 8 3 6
S1 3 5 7 3 6 9 4 5 3 9
Q1 9 7 3 8 5 1 9 6 4 4

27.Tloe3x coCcTOMT M3 S TOJYBaroHOB, ! KPBITBIX BaroHoB, P IwcrtepH u ( miardopm. Haiitu
BEPOSATHOCTh TOT'0, YTO OTLETIJICHHBIH BaroH OKaXeTcs He MIaT(HOopMOi.

Tabnuya No 2.
Ne papuaHTa 1 2 3 4 5 6 7 8 9 |10
Uwcio mosryBaroHoB, S 15 12 13 14 15 16 17 18 19 | 10
Yucno nucrepH, p 10 8 12 14 10 8 14 6 10 | 8
Uwucio KpeITHIX Baronos, t | 8 14 10 6 14 13 10 8 8 |6
Yucno mnatdopm, q 5 6 8 10 13 5 4 14 6 |14

28. [Naccakupckuid TOE3Il COCTaBJICH TaK, YTO IIEPBBIE BAaroHbI - KYyIEHHBIE, a 3aTeM HIyT
ItankapTHele. HallTu BEepOSTHOCTH TOTO, YTO Maccakup, KynmuB OWJIET B Kyre, OyJeT exaTb B
BaroHe C HEYETHBIM HOMEPOM.

Tabauya Ne 3.
Ne BapuaHTa 11234 |56 |7]8]9/ 10
29. H
KonnuecTBo KynelHbIX BarOHOB 8 10 |8 (6 |6 |4 |10 |8 12 | 4 a
KonnuecTBo miuankapTHbIX BATOHOB 6 |4 |8 |8 10 |8 |6 |4 |4 |12
c

TaHIIMIO B TeUeHHWe IHsS NpuObBaloT 4 moe3na. BeposTHocTh mpuObITHS 0€3 OMO3MaHHs IS
MEPBOTO MOE3/1a paBHa a1, JJIsi BTOPOTO — a2, ISl TPETHETrO — a3 M I 4eTBepToro — as. Haiigure
BEPOSITHOCTH TOTO, YTO KKIBIH IMOE3/1 MPUIET HA CTAHIHIO BOBPEMSI.

Tabruya Ne 4.

Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
a1 0,721083|0,67(0,59092 0,76 085|094 0,82 | 0,69
az 0,85]0,75/0,86 | 0,69 0,84 |0,87|0,78|0,85| 0,98 | 0,83
as 0,66 | 0,69 0,79 0,85|0,98|0,95|0,74| 0,64 | 0,67 | 0,95
as 0910,72093|0,78 | 0,67 |0,82|0,96| 0,88 | 0,74 | 0,88

IIpakTHyeckas padora Nel3.
Tema: 3agaun Ha pacripeielieHue CIy4YaiiHON BETUYMHBI
Hean: Hayuntbes pemiate 3a1a4n MO0 COCTABICHUIO 3aKOHA PacpeiesieHUs CITyYailHONW BETUYUHBI
30. CocTaBbTe CTAaTUCTHUYECKOE PACIPEIEIICHNE W 3aKOH pacIlpeNeIeHus] CIydailHOH BETUYMHBI IO
JTAHHBIM CJIETyIOLIEH 3aJauH:
Bapmuanr 1.



Ha crannum naxoawnuck 6 cocrtaBoB, W3 HUX — 4 maccaxkupckue. M3BectHo, uro 3 cocraBa yxke
otnpaBuwich. COCTaBbTE 3aKOH paclpeieNieHusl CIIy4ailHONH BEIMYMHBI, XapaKTepU3YIOLIEH KOJINYECTBO
MaCcCAKUPCKUX COCTABOB BBIIICAIINX C IAHHOW CTaHIIUU

Bapuanr 2.

[lo ogHOMY M TOMy € MapuIpyTy B HEAENI0 CO CTAaHUUHU OTIPABIAIOTCS 3 cocraBa. BeposTHOCTH
OTMPABIICHUS MO pacnucaHuio s kKaxzaoro paBHa 0,8. CocTaBbTe 3aKOH pacHpelesieHus: CIy4alHOro
YHUCJIa COCTABOB, OTKJIOHUBIINXCS OT PaCIUCAHUSI.

Bapmuanr 3.

CocTaBbTe 3aKOH pacupeeIeHUs CIy4yailHOro 4Kciia BAarOHOB C HEIOJIaJJKaMH, €CJIi B COCTaBE 8 BarOHOB,
a BEpOSITHOCTh, YTO BarOH MOXET OBITH ¢ Henonaakamu, pasHa 0,01

Bapmuanr 4.

Ha crannuum pacrnonokeHo 3 HE3aBUCHMMBIX MyTH. B TeueHme yaca Ha KaXAbld MyTh MPHOBIBAET MO
OIHOMY TIOe31y. BepostHOCcTh omosmanus s kKaxnporo moesna paBHa 0,1. CocrtaBbTe 3aKkoH
pacrpeesieHus Yncia OMo3/1aBIIuX 0e3/J0B Ha IAHHYIO CTAHIIMIO B TEYECHHUE Yaca.

Bapmuanr S.

B kacce uMeroTcs OwineThl Ha Omwkaiimmii moesn NeO39U «Yda — MockBa», B komuyectBe: 11
IlalKapTHeIX 1o neHe 2869py0., 18 kymeiHbpix mo mene 2955 py6. u 21 mokc no uene 8213 pyo.
CocTaBbTe 3aKOH pacnpeeieHUs CIyYailHON BeTMYMHBI IEHBI OUJIETOB.

Bapuanr 6.

Ha crannum Haxomumuch 8 cocTtaBoB, M3 HUX — 3 maccaxupckue. M3BectHO, 4TOo 4 cocraBa yike
otnpaBuwinch. CoCTaBbTE 3aKOH paclpesiesieHusl CIy4yailHON BEIMYMHBI, XapaKTepU3yIOLeld KOJINYECTBO
MACCaXUPCKUX COCTABOB BBILIEAIINX C JAHHON CTaHIIUU

Bapmuanr 7.

[Io onHOMY M TOMy € MapuIpyTy B HEIEII0 CO CTaHIMU OTHpaBisAlOTCsS 4 cocraBa. BeposTHOCTH
OTHpaBJIECHUS TO pacnucaHuio s kKaxaoro paBHa 0,9. CocTaBbTe 3aKOH pacHpeieseHus CIIy4alHOro
YHUCJla COCTABOB, HE OTKJIOHUBIIMXCSA OT PACIHUCAHMUSL.

Bapuanr 8.

CocTaBpTe 3aKOH pachpefielieHdsl CIy4yallHOrOo 4ucia BaroHOB C HEMOJaJKaMH, eciu B coctaBe 10
BaroHOB, a BEPOSITHOCTh, UTO BarOH MOXET OBITh C Hemouaikamu, pasHa 0,02.

Bapuanr 9.

Ha cranuum pacnonoxeHo 4 myTH, HE 3aBUCAIIMX APYT OT Apyra. B TeueHue yaca Ha KaxIblil MyTh
MpHOBIBAET MO OJHOMY Moe3Ay. BeposTHOCTh omo3maHus it Kaxjaoro moesfna paBHa 0,2. CoctaBbTe
3aKOH paclpezesieHus Yucia ONo3AaBIlINuX M0e3/10B Ha JaHHYIO CTaHLMIO B TEYEHHE Yaca.

Bapuanr 10.

B kacce nmerotcst Oumetsl Ha Ommkaiimuit moe3n Ne013VY mo mapmpyty «Yda — Camapay, B KOTUIECTBE:
9 mnankapTHbeIX 1Mo 1eHe 1486py6., 19 kymeiHbIx mo 1ieHe 3552 pyO6. u 28 mrokc mo 1ieHe 4236 pyo.
CocraBbTe 3aKOH pacrlpeiesIeHus CIy4YalHON BEJTUYHHBI 1IEHbI OUJIETOB.

IIpakTHyeckas padora Nel4.
Tema: HaxoxxeHrne MaTeMaTUYECKOT0 OXKHUIaHUS, JUCTIEPCUH U CPETHEr0 KBaIPAaTUYHOTO OTKJIOHEHUS
JUCKPETHOH CIIy4allHOM BEJIMYMHBI 3aKOHOM PaCIIpeIe/ICHUs
Henab: Hayuntbes pemats 3a7a4n Ha BRIYUCICHNE XapAaKTEPUCTUK CITy4aitHOM BETUYMHBI
31. lana BbIOOpKA, 32/IaHHAS] CTATHCTHYECKUM paclpeaeieHneM.

A) Haiinute 00bemM BbIOOPKH;

b) Haiigute Bb100pOUYHOE cCpe/iHee 1/l JaHHOT0 BADHALIMOHHOIO PSi/a;

C) CocTraBbTe 3aKOH pacnpe/ejeHnsi BepOSATHOCTEI;

/1) Haiinure MaTeMaTH4YecKoOe 0:KUIAHNE CYUYAHHON BeJMYMHBI

Bapmuanr 1.
Xi 1 2 3 4
ni 3 6 7 4

Bapuanr 2.



Xi 1 2 3 4

ni 5 4 8 3
Bapuanr 3.

Xi 1 2 3 4

Ni 7 4 5 2
Bapmuanr 4

Xi 1 2 3 4

Ni 2 4 3 7
Bapuanr S.

Xi 1 2 3 4

ni 6 4 5 8
Bapmuanr 6.

Xi 1 2 3 4

Ni 2 5 4 3
Bapuanr 7.

Xi 1 2 3 4

Ni 2 9 3 5
Bapuanr 8.

Xi 1 2 3 4

Ni 6 2 8 3
Bapuanrt 9.

Xi 1 2 3 4

Ni 5 7 6 4
Bapmuanr 10.

Xi 1 2 3 4

Ni 4 7 3 8

IIpakTHyeckas padora NelS.
Tema: Pemenue 3anad Ha yncieHHoe AU depeHInpoBaHe
Hean: Hayunthcs HaxXoquTh NPHOIMIKEHHOE 3HAYCHUE MTPOU3BOAHOM (DYHKIIUH B TOYKE C TIOMOIIBIO
YHCIIEHHBIX METO/IOB
1. Jlana Taduuua 3HavyeHuii HekoTopoi pynkuuu y=F(X). 3anoHuTe TAOIMIy KOHEUHBIX

9 < 2
pa3Hocreil. Halinure 3Hauenue A"y,

Bapuanr 1.
i Xi Yi Ay; | A%y,
0 7,5 8,3
1 7,6 7,2
2 7,7 6,0
Bapmuanr 2.
i Xi Yi Ay; | A%y,
0 7,4 8,2
1 7,6 7,1
2 8,1 6,5
Bapuanr 3.
[ Xi Yi Ay; | Ay,
0 8,5 7,6
1 8,6 6,9
2 8,7 6,8

Bapuanr 4



i Xi Yi Ay; | A Y,
0 53 6,3
1 5,2 5,9
2 4,6 57
Bapmuanr S.
i Xi Yi Ay; | Ay,
0 4,6 8,9
1 4,8 8,6
2 5,6 8,2
Bapuanr 6.
i Xi Yi Ay; | A%y,
0 2,3 5,2
1 2,1 6,9
2 1,8 7,2
Bapuanr 7.
i Xi Yi Ay; | Ay,
0 3,3 6,5
1 3,6 7.4
2 3,8 7,2
Bapuanr 8.
i Xi Yi Ay, | A? Y,
0 4,3 5,8
1 45 5,6
2 4.8 5,2
Bapuanrt 9.
i Xi Yi Ay, | A? Y,
0 6,3 9,2
1 6,4 8,6
2 6,6 8,4
Bapuanr 10.
i Xi Yi Ay; | A%y,
0 9,6 8,3
1 9,5 8,4
2 9,3 8,1
2. ®yukunus y=f(x) 3agana B Buae Tadaunpl. Haiignre 3nayenue f'(a) ¢ TOUHOCTHIO 10 COTBIX
Bapuanr 1.
Xi 0 1 2
Yi 5,8 5,1 4,8
a=0,1
Bapuanr 2.
Xi 0 1 2
Yi 2,8 3,4 4,4
a=0,1
Bapuanr 3.
Xi 0 1 2
Yi 5,1 4,6 4,0




a=0,2

Bapuanr 4
Xi 0 1 2
Yi 7,5 6,8 6,4
a=0,1
Bapuanr S.
Xi 0 1 2
Yi 3,1 2,6 2,3
a=0,1
Bapuanr 6.
Xi 0 1 2
Yi 3,1 2,6 2,3
a=0,1
Bapmuanr 7.
Xi 0 1 2
Yi | 49 5,9 5,9
a=0,1
Bapmuanr 8.
Xi 0 1 2
Yi 2,8 3,4 4,4
a=0,1
Bapuanrt 9.
Xi 0 1 2
Yi 5,8 52 4,7
a=0,2
Bapuanr 10.
Xi 0 1 2
Yi 2,7 3,2 4,0
a=0,1

IpakTnyeckas padora Nel6.
Tema: BeruncieHne HHTErpansoB ¢ HOMOIIBIO YACIEHHBIX METO10B. OIlEHKa MOrPEIHOCTH
Henab: Hayuntbes HaXoqUTh NPUOIMKEHHOE 3HAUEHHE HHTETPAJIOB C TIOMOIIBIO YUCIEHHBIX METOJIOB
3. BbluumcianuTe HaHHBIA ompeeSeHHBIH ¢ MOMOMBIO (GopMYJbI Tpanenud, €cjau 3adaHbl
NpUOJINKEHHbIe 3HAYeHUS PYHKIUHA

Bapmuanr 1.
1

sin X
£x2+1
x |000| 025 |050| 0,75 | 1,00
y |1000]| 023 (038 | 044 | 0,42

Bapuanr 2.
1

J~xcosx
x+1
X 000 025 | 050 | 0,75 | 1,00
y (000 019 029 | 031 | 0,27
Bapuanr 3.

1
dx
[ ax~
5 COS X

x 1000 025 | 050 | 0,75 | 1,00
y /100] 103 |114 ] 137 | 185

dx =~

dx =

0




Bapmuanr 4

1 -
J-sm X dx ~
o X+1
X |000] 025 [050 | 0,75 | 1,00
y /000] 020 |[032] 0,39 | 042
Bapmuanr S.
01
I dx ~
5 X+COS X
X |000] 025 [050 | 0,75 | 1,00
y |100]| 082 | 0,73 | 0,67 | 0,65
Bapuanr 6.

lX2

7 COS X

x 1000 025 | 050 | 0,75 | 1,00
y /000] 006 |028 ]| 0,77 | 1,85
Bapmuanr 7.

F 3
J‘efx dx =
0

dx =

X |000] 025 [050 ] 0,75 | 1,00
y [ 100 098 |088 | 066 | 0,37

Bapuanr 8.

X

—dx=
5 COS X
X 1000, 025 | 050 | 0,75 | 1,00

y 1000 026 | 057 | 103 | 185

Bapuanr 9.

j COS X

o X2 +1
x 1000| 025 050 ] 0,75 | 1,00
y |100] 091 |0,70 | 047 | 0,27
Bapmuanr 10.
A
I . dx =
5 SIn X+1
X | 000] 025 [050 ] 0,75 | 1,00
y [1100] 080 |068 ]| 0,59 | 054
4. BpruucauTe NpudIHKeHHOE 3HAYEHHE ONPeIeIeHHOT0 HHTerpaJjia no (gpopmyJie Tpanemuu,
cuntasi mar pasubiM h=0,5. HaiignTe 3HaueHHe HHTerpasa, BOCNOJIb30BABIINCH
a”HaauTHYeckuMu MetogamMu. CpaBHUTe NMoIydYeHHbIe pe3yabTaThl. Halizute a6co/l0THYI0 M

OTHOCUTC/IBHYIO IIOIPEITHOCTHA l'[pHﬁJ'lPl)KeHHOFO 3HAYCHUI.

Bapuanr 1. Bapuanr 6.
2 2

I(sz +2)dx _[(8x3 +1)dx
0 0
Bapuanr 2. Bapuanr 7.

dx =




i (3x% +2)dx
];apnaHT 3.
Jz.(4x3 +2x)dx
l;apnaHT 4.
.2[(6x2 +4x)dx
l;apnaHT 5.

3
f(9x2 +4x)dx
1

JZ.(12x2 +3)dx
](;apnaHT 8.
i(lez +7x)dx
i%apuaHT 9.
_2[(5x4 +3x)dx
l;apnaHT 10.
Jz‘(6x5 +3x)dx
0



6. PyOe:xHblii KOHTPOJIb

Py06exxHblil KOHTPOJIb 110 y4eOHON AUCIUIUIMHE «MaTteMaTrukay Ajis ClelHalbHOCTH
23.02.04 mpoBoautcs B (opMe SK3aMeHa, MPOBOAMMOrO B NuchbMeHHOUW Qopme. Ha
BBITIOJIHEHWE MHUCHMEHHON paboThl PyOEKHOrO0 KOHTPOJS MO MaTeMaTUKe JaeTcs 3
akanemudecknx yaca (135 munayT). PaboTta pyOe:KHOTr0 KOHTPOJISI COAEPKHUT 5 3aaHuM.

Ha »k3amene yuwamuecs JOJKHBI T1OKa3aTh: BIIAJICHUE COOTBETCTBYIOIIMMU
MaTEMaTHYECKUMHU METOJIaMH U TPUEMaMU PEIeHUs 3aJa4; YEeTKOe 3HAaHHUE OCHOBHBIX
dbopMyn ydeOHBIX pPa3eiioB AWCIHUILUIMHBI, YMEHHE YETKO MPOBOJIUTH MAaTeMaTHYECCKUE
paccykJieHus B MUCbMEHHOM U3JIOKCHHUH; YBEPECHHOE BJIaJICHHE OCHOBHBIMH YMECHHSIMU U
HaBBIKAMH, TMPEAYCMOTPEHHBIMH IPOTPAMMOM, YMEHHWE MPUMEHSATh WX TPHU PEIICHUU
3aad.

Pe3ynbpTatel  KOHTPONST TOPU3HAIOTCS  TOJIOKUTEIBHBIMA B CIIy4ae, €CIu
oOyJaromuiics mpy caade paboThl MOTYYHI OTMETKY HE HIDKE yIOBICTBOPUTEIHHOM.

6.1. Kpurepun oneHKH NMCbMEHHOI padoThl Py0e:KHOT0 KOHTPOJISI

[Ipu oueHKEe B NEPBYIO OUEPEb YUUTHIBAIOTCSA MOKA3aHHBIE yYAIIMMUCS 3HAHUS U
yMeHus. OUeHKa 3aBUCUT TAKKE€ OT HAJW4usl U XapaKTepa MOTPEUIHOCTEN, JOMYIIEHHBIX
ydamuMmucsa. Cpeny MOTPENTHOCTEeH BBIACISIIOTCS OMMOKM M HemodeTsl. [lorpemHocTh
CUMTAeTCs] OIMIMOKOM, €CIM OHa CBUAETENBCTBYET O TOM, YTO y4YalllUWCS HE OBJIAJAEI
OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU, YKAa3aHHBIMU B IporpamMme yueOHoU qucuurinabl. K
HEJI0UYeTaM OTHOCSTCSI OTPEITHOCTH, CBUJIETEILCTBYIONIME O HEJOCTATOYHO MOJHOM WU
HEJIOCTATOYHO MPOYHOM YCBOEHHUM OCHOBHBIX 3HAHUM M yMEHUU WM 00 OTCYTCTBUU
3HaHUW, HE CUMUTAIONIUXCS B MporpaMMe OCHOBHBIMU. Hemoueramu Takke CUMTAIOTCS:
MOTPEIIHOCTH, KOTOpPhIE HE MPUBEIM K HCKWKEHUIO CMBICIA TMOJYYEHHOTO Y4YalluMcs
3a/IaHUsl WK CIOc0o0a ero BBIMOJHEHUS; HEAKKypaTHasl 3alKCh; HEOPEKHOE BHITIOTHEHUE
yepTexa.

['panuiia Mexay OHmMOKAaMU M HEIOYEeTaMH SBJISIETCS B HEKOTOPOM CTEIECHH
ycioBHOU. [Ipu oHMX OOCTOSITENHCTBAX MOMYIIEHHAS YYAIIUMUCS MOTPEUTHOCTh MOXKET
paccMaTpuBaThCA TPEMoJaBaTeleM Kak oOmuOKa, B JPyroe BpeMs W TPU JPYTUX
00CTOSATENbCTBAX — KaK HEJIOYET.

Pemenue 3amaum cuurtaercs O€3yNmpedHBIM, €CJIM TPABUIBLHO BBIOpAaH CIOCOO
pelIeHns, caMO pEUICHUE COMPOBOKIAACTCS HEOOXOIUMBIMU OOBICHECHUSIMU, BEPHO
BBITIOJTHEHBI HY)KHBIE BBIUMCICHHS W MPeoOpa3oBaHMs, IMOJYYEH BEPHBIM OTBET,
NOCJIEIOBATENBHO U AKKYPATHO 3allUCAHO PEILICHUE.

OreHka OTBETa y4alierocs MpoBOJUTCS MO MATHOAIILHON CUCTEME.

Kpurepuu omundox



Bua ommoku

HNmeromuecs He1049€eThI

I'py6as ommbka

Hesnanue yvammmucs ¢opmysi, IpaBuUil, OCHOBHBIX
CBOMCTB, TEOpPEM M HEYMEHUE UX MPUMECHATD;
HE3HaHUe MPUEMOB pelieHus 3ajad,
paccMaTprUBaeMbIX B y4eOHBIX pazaenax
TUCHUMINIMHBI, @ TaK)Ke€ BBIYHUCIUTEIBHBIC OIIHOKH,
€CJIH OHHU HE SIBISAIOTCS OIMMCKOM

Herpy6as ommbka

[Torepss KOpHS WIM COXpaHEHHE B  OTBETE
MOCTOPOHHETO KOPHS; oTtOpachiBaHuE 0e3
OO0BSICHEHHH OTHOTO M3 HUX U PABHO3HAYHBIC UM

Henouer

HeparmonanbHoe pelieHue, OITHCKH,
HEJIOCTATOYHOCTh WJIM  OTCYTCTBHE IOSICHCHUH,
000CHOBaHUH B PEIICHUSIX

OueHka nMCbMEHHOM PadoThl Py0eKHOr0 KOHTPOJIS

Ouenka ypoBH#

Nmerwommiicst pe3yjbTat

PabGotra BBIMONHEHA TOJHOCTBIO; B  JIOTUYECKUX
pPacCy’KJI€HUAX W OOOCHOBAHMM PEIIEHUS HET Mpooe
JOB W OMMUOOK; B PEIICHMH HET MaTeMaTHYeCKUX
omuOOK (BO3MOYKHA OJIHA HETOYHOCTh, OIMCKA, HE
SIBJISTFOIIIASICS CJICACTBUEM HE3HAHUS WM HETIOHUMAaHHMSI
y4eOHOro MaTepuaa)

PabGoTa BEINIOJIHEHA TIOJHOCTHIO, HO OOOCHOBAHMS
1aroB PEIIeHUs HEJOCTAaTOYHBI;, JOMYCTHMa OJHA-[BE
HerpyOble OMMUOKH WK JABA-TPU HEJI0UETa

Jlomymiensl Ooniee ofHOM ommOKM Win Oojiee ABYX-
TPEX HEIO0YETOB B BBIKIAJKaX, YEpTEkKax WIH
rpadukax, HO ydyaliuics BiaJceT 00s3aTeIbHBIMU
YMEHUSIMHU 10 Y4E€OHOU TUCLHUIIIIMHE

MOATrOTOBKH
bana BepoOanbHbii
(oTMeTKa) aHaJor
5 OTIn4HO
4 Xoporio
3 Y noBnerBopu
TEIHHO
2 HeynosnerBo
PUTEIIBHO

Jlomy1ieHpl CyIIECTBEHHBIC OIIMOKH, TTOKA3aBIIKE, YTO
yYalluiicss He BlIaJieeT 00sS3aTeIbHBIMU YMEHUSIMH 10
y4eOHOM JUCUMIUIMHE B TIOJHOM Mepe; paboTa
NokKaszajga IIOJIHOE  OTCYTCTBHE Yy  ydallerocs
00s13aTENbHBIX 3HAHUW W yMEHUN WJIM 3HAYUTEIbHAs
4acTh paOOTHI BHITIOJIHEHA HE CAMOCTOSTEIBHO.




6.2. TekCT pacueTHBIX 33/IaHUH PY0OEKHOT0 KOHTPOJIS

Paznen 1. MaTtemaTnyecKuii aHAJIN3

1.
2.

©ooN o s~ W

10.Bpruncnure npubIMIKEHHOE 3HAYEHUE BBIpaKeHUs 3/8,12

HaiinnTe nponsBoaHyo GyHKIUHA Y = ctgx-(3x* +X—2)
x* +6x—56
x*+3
Haiinue nponsBoaHyo GyHKIUH y = (x* +2x-5)-In x
Haiigure 3HaueHre POU3BOAHON QYHKIMK Y = In X+4x?, B TOUKE X, =5

Haiinute nponsBoaHy0 QyHKIUHN Yy =

HailinuTe 3HaueHne npou3BOAHON (DYHKIIMH Y =COSX+€” B TOUKE X, =7
) ) . T
HailinuTte 3HaueHne npou3BOAHON (QYHKIHMH Y =Sin X—3tgX B TOUKE X, = —

Haiigure mponu3BOAHYIO CIIOKHON QYHKIHH Y = In(Xx® +5%° —2X = 6)
Hailinute npor3BOAHYIO CIOKHON (QYHKIHMH Yy = e ™"
Haiinure npou3BoaHyI0 CI0KHON (QYHKIIMH Y = coS(X + 2tgX)

(@]

UCTIOJb30BaHUEM
muddepenurana GpyHKIUNA

11.Boluncnure npuOIMKEHHOE 3HaYyeHUE BbIpaKeHUs 3/64,03 C HCMOIb30BaHUEM

muddepenirana GyHKIAN
12.Beruucnure NpuUONMKEHHOE 3HAYCHHUE BBIpAXKEHUS 3/125,2

muddepennrana GpyHKIANA

(@]

HCIIOJIBb30BAHHUCM

13.Bbruncinre mpuOIMKEHHOE 3HAYE€HWE BBIpAXEHHs 4/256,04 C HCIOIB30BaHUEM

muddepenunana GpyHKIUA

14.Haitnute unTerpa J'(Z sin X+

)dx
cos® X

15.Haiinute unterpan _[(ex +%)dx

16.Haitaute unTerpa J. (3cos x+e*)dx

17.Halinute unTerpan J'(eX +

sin 2 x)dx

18.Brruncnure omnpeneneHHbld HHTETpai, Moib3ysich Gopmynoit Heiorona-JIeiiOnuia

1
J‘(Sx4 +3x% —1)dx

19.Beruncnure onpeneneHHbId UHTETpai, moyb3ysich Gopmynoit Heiorona-JIeitOnuia

2
J. (3x* —4x+3)dx
2

20.Berancnute onpeaeneHHbI HHTErpall, Mmojb3ysck dopmynoi HeroToHa-JIeibHua

21.BeruucnuTe onpeaeieHHbI HHTETpal

0
_[(5x4 +3x? —1)dx

[ o



. 5
22.BpraucinTe onpeieeHHbIA HHTeTpal J — dx
4

Jx

y T3
23.BeruucnuTe onpeaeneHHbI HHTETpal j— dx
X
16

24.B 1nenu  TOCTOSSHHOTO  TOKa  MOIIMHOCTh  PEryJupyercs 10  3aKOHY
y =—2x° +33x* -180x +15. HaiinuTe TOYKy Makcumyma aaHHOW (yHKiuH. OTBET
obocHyiiTe

25.B enu MOCTOSIHHOT'O TOKa MOIIIHOCTh peryiaupyercs o
3aKOHY Y = —X° +12x* —36x+11. Haiigute TOYKYy MaKCHMyMma JaHHOW (YHKIHH.

OtBeT 00oCHYHTE

26.B LEIH IIOCTOSIHHOI'O TOKa MOIIHOCTb peryJiupyercs 10
3aKOHy Y = X° +6x> —36x +40 . Haiiqure Touky Makcumyma aaHHOM (yHKimu. OTBET
o0ocHyiiTe

27.B nenu moCTOSHHOIO TOKAa MOIIHOCTD PErYJIMPYETCS 110 3aKOHY Y = X° +9X° +15X+8.
OnpenenuTe HaMMEHbIIIEe 3HaYeHNUE PYHKIMU Ha OTpe3ke [—2;0]. OTBeT 0boCHYTE

28.B 11enu MmocTOSHHOTO TOKa MOIITHOCTh PETYIUPYETCS 110 3aKOHY
y = —2x> +33x* —180x +15. Onpenennre HauMEHbIIIEE 3HAUeHNE PYHKIUU HAa OTPE3KE
[3:6]. OTBET OGOCHYIiTE

29.B 11enu MocTOSHHOTO TOKA MOIITHOCTh PETYIUPYETCS 110 3aKOHY
y = x* +6x* —15x+10. OnpenenuTe HaUMEHbIIEE 3HaYeHNE (DYHKIIMK Ha OTPE3KE
[0;2]. OTBeT OGOCHYIiTE

30.Beiuncaure 1uromans (Urypbl, OrpaHHYEHHON TpapuKkoM QYHKIHH Y =X’ +1,
IPSIMBIME X=1, x=2 1 0cbt0 OX.

31.Berumciure mIoOMmags (GUIyphl, OTpaHHYEHHON rpadukoM (YHKIHMH Y =3X?,
PSIMBIMH X=2, X=4 1 0cbt0 OX.

32.Bpiuncnute 1miomaab (Urypbl, OrpaHUYeHHOW rpadukoM GYHKUAA Y =sin X,

o T
IPSMOH X == 1 OCBIO Ox.

33.Beriuncoute  1wiom@aab  GUTYphl,  OFpaHMYEHHOW  TrpadukoM  QyHKIHMH
y =sin x, x € [0; z] 1 ockro0 OX

34.Beruncnute 1omans (UTyphl, OTpaHUYEHHOW TpapuKoM (GYHKIUH y:%—xzn

ocbio OX
35.Beruncinre momaas (GUrypel, OrpaHHYEHHONW TrpadukoM (YHKIUH Y =25-X"H

ocbto OX

36.Brruncnute 00beM Tena BpalleHus, 00pa30BaHHOTO BpalieHHEM BOKpyr ocu OX
(GUrypBI, OrPaHUYEHHON JTAHHBIMH JIMHUSAMH Y = 3—X*, X=0, X=2

37.Bpruncinute 00beM Tesla BpalleHus, 00pa30BaHHOTO BpalleHueM BOKpPYr ocu OX
(Gurypsl, OrpaHUYEHHOM JaHHBIMU JHHUAAMH Y = X° —3X, y=4—3X, y=0

38.Haiinure obiiee pemenne nudhepeHnaibHOr0 ypaBHeHus 2xdx—sin ydy =0

39. Haiinure obriee pemenne audpGepeHnnanbHoro ypapaenust x° - (2y -1y’ = x> -1

40.Haitnure obuee pemenue nuddepeHnuanbHoro ypapaenus y' +3y—-3=0



41.Haitnure o6iee pemenue nuddepeHnuaibHoro ypaBHeHus y' +2y-1=0
42.Haiinute obmee pemenue nuddepeHnunantsHoro ypapHeHus y' +y—1=0
43.Haiinute obmiee pemenue auddepeHimaibpHoro ypaBHeHus y' —y—e* =0

> —3X+
44 Haitnute obmiee pemierue nudepeHrnaibHOro ypaBHeHUs Y’ = Y
o , AxX+y
45.Haitnure ob1ee pemenue nudpepeHnaibHOro ypaBHeHus Y’ =
. , 3y3 _ X3
46.Haitnute ob6miee permenue nuddepeHInanibHOro ypaBHeHUs Y = T
Xy
LY

47 Haiizure ob1ee peurerne quddepeHnaIbHOr0 ypaBHEHHS Y/ =€ * + =
X

48.Haitnute obmiee pemenue nuddepeHnuanibHoro ypapHeHus y' -7y’ +10y =0
49.Haiinute obmiee pemienne nuddepeHnanbHoro ypaBHeHus y' —y' +2y =0
50.HaiinuTe oOmiee peumenue quddepeHunanbHoro ypaBuenus y'+y' -6y =0
51.Haiinure obmiee pemenne nuddepeHnanbHOro ypaBHeHus y" +5y'+6y =0
52.Haitnute obmee pemenne nudPpepeHInanTbHOro ypaBHEHUS Y" = X
L

3

53.Haiinute obmee pemenne nudpepeHnaIbHOTO ypaBHEHUS Y" =
X

94.Haiinute obiiee peuenne nuddepeHnnanbHoro ypapaenus y' = 36sin 6X
55.Haiinure obee pemenne nudpepeHnnanbHoro ypaBHeHus " = 25¢0s 5x
56.Haiiqure obriiee penrenue audhepeHnaibHoro ypaBHeHus Yy = X°

57.Haiingure obiee perrenue audGepeHIraapbHoro ypaBHeHUs y” = e
2

"

58.Haiinute nepsble MATh WICHOB Psiga Y a, , €CIH a, = il
n-1 n+

. - n!
59.HaiinuTe nepsble AT YWICHOB Pifa Y a, , €CIU a, = —
n=1 n

60.HaiinuTe nepBble MATH YWICHOB psiga Y b, , eciub, = (_ o
n=1 n+1);

61.HaﬁﬂHTe IEPBLIC IIATH YJICHOB psaad Z bn , €CJIIN b, =
n=1 n

n

. - . = 2-(n+1)°

63./lan uucnoBoii pax Y a, . Haiinure ero yacTudHyio cymmy S,, ecimm » =————

n=1 n=1 n

o < o z,2-(n+2)

64./1an umcnoBoii psn Y a, . Hafinure ero yactuunyio cymmy S,, €ciu Z—'
n=1 n=1 n!

2
o < o - (N+6
62./1an uncnoBoit psx Y a, . Hafinure ero yactnunyto cymmy S,, eciu Z(—j
n=1

n=1 =

o S o > O+N
65./1an uncnoBoii psa Y a, . Hafinure ero yactuunyio cymmy S,, ecim |

2
n=1 n=1 N

0 " 2
66./1an uncnoBoii psn Y a, . Hafinure ero yactnunyio cymmy S,, eciu Z(Zn +6j
n=1 n

n=1



67.dan uncnoBoii psa Y a, . Haiinure ero yactuunyio cymmy S,, €ciu Z
=1

n=1

(-1)"-36
I,.]2

68./lan uncnoBoM psij z a, . Haitagure ero yactnunyro cymmy S,, eciu Z (n® +1)

n=1

n=1

12

69./1an uncnoBoit psx Y a, . Halinure ero yacTuunyro cymmy S,, €Clia ), =

n=1

n1 N

70.Jan uucnoBoii psg Y a, . Hafinure ero actuunyto cymmy S,, ecia »_ n’

n=1

n=1

n=1

n=1

o 2 o ) -(n _4 2
71.an umcnoBoii psn Y a, . Hafinure ero yactuunyto cymmy S,, €ciu zu

n

72.Vicnonp3yiiTe HEOOXOAUMBIN MpHU3HAK Il KMCCIICAOBAHUS YHCIOBOTO psijia

CXOIUMOCTD » ———
; (n+1)°

73.Mcnonp3yiiTe HEO0OXOAUMBII

CXOJIMMOCTD Z
o 3n+2

74.Vicnonp3yiiTe HEOOXOAUMBII
© 3
n

CXOIMMOCTB

= n+5
75.Vcnonp3yiiTe HEO0OXOAMMBII

CXOJIMMOCTD Z
= 4n+8

76.Vcnionip3yiiTe HEOOXOAUMBII
2 n®+1
5 n°+3n
/7. Mcnonb3yiiTe HEOOXOAUMBIN

CXOJUMOCTB

21
CXOJIMMOCTB ) —
n=1 N

78.Ucnonp3yiiTe HEOOXOIUMBIIA
0 2n2

&< 4n% +n
79.Ucnonp3yiiTe HEOOXOIUMBIIA

0

=n-(n+1)?*
80.Hcmonp3ylite HEOOXOIUMBIN
Z2n

~n®+2n
81.Vcrnonp3yliTe HEOOXOIUMBIN

CXOJIUMOCTh
CXOJIUMOCTh
CXOJIUMOCTh

2 n
CXOJIMMOCTD Z —
= n+l

82.Haiinure paauyc

1 1 1 1 1
1+—x+—2x2 +—3x3 +—4x4 +ob— X"+

2

MPU3HAK

IMPU3HAK

pU3HAK

IMPpU3HAK

IIPU3HAK

MPU3HAK

MPU3HAK

pU3HAK

IMPpU3HAK

CXOOJUMOCTH

TS

TUTS

ISt

TUIS

JJIA

TS

TS

IS

TUTSL

HCCJIICAOBAaHUA

HCCIICA0OBAaHUA

HCCIICAOBAaHU

HCCIICAOBaAHUA

HUCCJICA0OBAaHU

HCCJICAOBAaHUA

HCCJIICAOBAaHUA

HCCIICAOBAaHM

HNCCJIICAOBAHM

qHuCJI0BOI'O

YHCJIO0BOI'O

YHUCJI0BOI'O

YUCJIIOBOI'O

YHUCJIO0BOI'O

qHuCJI0BOIO

YHUCJIO0BOIO

YHCJI0BOI'O

YHUCJI0BOI'O

CTCIICHHOI'O

psna

psana

psna

psana

psana

psana

psana

psna

psna

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

psana



83.Haiinute paauyc CXOJIUMOCTH CTEIEHHOTO psana

1 2 2 3 3 4 4 n n
PR R Y S rE
y 1 1, 1, )
84.Haiinure paanyc CXOJAMMOCTH CTEIEHHOTO psijia SXFEX XK b . X" +...

n’ +
85.Haiinure paanyc CXOIUMOCTH CTEIICHHOTO psfia X+ 2X° +3%x% +3x° +...+nx" +...
86.Haitnure paaunyc CXOJUMOCTHU CTETICHHOTO psiga

XA — X — X — X+ — X" +...
5 25 125 625 5"
87.Haiinute panuyc CXOAUMOCTH CTEIIEHHOI0 psana
x (x) (x) (x)* x\"
I+—+| | +| | +|=| +F| = | +-
6 (6 6 6 6
88.Haiimute paauyc CXOJIUMOCTH CTEIIEHHOTO psina
1 2, 3 L 4 n )
X+ ~ X"+ S X+ X X"+
210 3-10 4.10 5:10 (n+1)-10
89.Haiiqure paauyc CXOIUMOCTH CTEIEHHOI'O pana
2 3, 4, 5, n+1 ,
XA =X =X X L —X"
1 2 3 4 n
90.HaiinuTe paaunyc CXOJUMOCTH CTETIEHHOTO psina

XX XX — X"+
2 2° 2° 2° 2"

91.Jlano pasznoxenue B psaa Makinopena dynkiuu Y=f(X). Haiimute pasnoxenue s
byakmun  y=¢g(X), ecmu  f(x)=In(1+x),g(x)=In(1+3x), ®  wu3BeCTHO,  uTO

2 3 4 _q)™H "
In(1+x) = x—X—+X——X—+...+L+...
2 3 4 n
92.J1ano pasznoxenue B psg Makiopena pyukuuu Y=f(X). Halinure pasznoxkenue ais
byHKIINN y=g(X), eClin f (x) = cos x, g(x) = cos 2x, u M3BECTHO, 4TO
2 4 6 A\ 20
COS X :1—X—+X——X—+...+(1)—X
2 4 6l (2n)!
93.Uccneayiite CACAYIOIMIME YHUCIOBBIC PSIBI HAa CXOAUMOCTHh HMCIIOJB3YsS TPH3HAK
Kommm nnu npusnak J[anamb6epa 2,3, 4,5, 40
3 3 3¢ 3 3

n n
— — + +
11 15 4n+3
95.Uccnenyiite cleayrolne YHCIOBBIC PSIbl Ha CXOAMMOCTh HCIONB3Ys MPHU3HAK

1 (1) (1Y 1y
Kommm wm npusnak Janambepa =+ = | +| = | +..+ +
3 \5 7 2n+1
96.Uccnenyiite ciaemayomue YUCIOBBIE PsIbl HA CXOAMMOCTHh HCIIONB3Yys TPHU3HAK

1 2 3 4
Kommm wmm npusnak Jlamambepa = +=+-—+—+...+ +...
4 8 16 32 2m

97.Mccnenyiite CIEIyIOMNUE YWCIOBBIE PSAABI Ha CXOAUMOCTb HCIIOJB3Ys TMPH3HAK

2 3 n
Komm nnu npusnak Jlanambepa §+[ij J{ l j +m+(2n +1j N

94 Vccnenyiite cieayromue YHCIOBBIE Sl Ha CXOAMMOCTh HCIONB3YS MPHU3HAK
2 3
Kot wim npusnak J{anmamb6epa %+ 2) +( 3 ) +

17 25 8n+1



98.Uccnenyiite cieayromye YHUCIOBBIC PSIbl Ha CXOAMMOCTh HCIONB3Ys MPHU3HAK
1 2% 3 4 n®
Ko nnu npusnak Jlanambepa —+—+—+—+..+—+..
2 2° 20 2 2"
99.Uccnenyiite cleayromue YHCIOBBIC PSIbl Ha CXOAMMOCTh HCIONB3Ys MPHU3HAK

2 3 n
Ko nnu npusnak Jlanambepa L.02) 43 j o] +
7 2n+5

9) 11
100. Uccnenyiite cremyronme 4YWCIOBBIC PSABI HA CXOAWMOCTH HCIIOIB3YS

2 (4 (6) 2n "
npu3Hak Komm nnm npusnak Jamambepa =+ — | +| = | +..+| — | +
5 (6 7 n+4
101. Uccnenyiite cnenyroomme 4YUCIOBBIE PSAIbl HAa CXOAUMOCTb HCIIOJbB3YS
1 4 3 16 64 4"t
npusHak Komw uim npusnak Jlanamoepa — +—+ —+ - ++—+..+—
4 8 16 27 64 n

102. Uccnenyiite crneayromme 4YHUCIOBBIC PAAbI HAa CXOAUMOCTh HCIOJIB3YS

+...

3 (5 (7Y 2n+1)"
npusHak Komm nnu npusHak Jlamambepa ~—+| — | +| — | +...+ +
9 (17 25 8n+1

103. Uccnenyiite crneayromnme 4YHCIOBBIC PAAbI HA CXOAUMOCTH HCIOJB3YS

4 (7Y (10Y an+1)"
npusHak Komw nnm npusnak lanambepa §+ 3 + " +..+ ] +
+

Pa3znes 2. OCHOBBI IMCKPETHOH MATEMATHKH

104. Oxapakrepusyiite MuoskectBa A u B. Haiigure AUB, ANB, A\B, B\A,
ecii A= {x‘x2 —7x+12 = 0}, B= {x‘x2 —4x+3= 0}

105. Oxapaxkrepusyiite Muokectsa A u B. Halimute AUB, ANB, A\B, B\A, eciu
A= {x‘x2 —11x+30= 0}, B= {x‘x2 —12x+35= 0}

106. Oxapaxkrepusyiite Muokectsa A u B. Halimute AUB, ANB, A\B, B\A, eciu
A= {x‘xz —7x+10= 0}, B= {x‘xz —8x+15= O}

107. Oxapaxkrepusyiite MHOKeCTBa A U B. Eciin OHM KOHEYHBIE, TO IEPEUUCIIUTE
ux dJieMeHThl. Haligute ANB, eciim A= {n|n —HeqemHoe}, B= {n|7 <n<23ne N}

108. Oxapaxkrepusyiite MHOXecTBa A ¥ B. Eciin OHM KOHEYHEIE, TO IEPEYMCIIUTE
ux sneMmenTsl. Haiinure ANB, ecau A= {n|k eN:n= Zk}, B= {n|—10 <n<12ne Z}

109. Oxapaxkrepusyiite MHOKeCTBa A U B. Eciii OHM KOHEYHbBIE, TO IEPEUUCIIUTE
ux sneMeHTel. Haliiure ANB, eciun A= {n|k e N;n=3k +1}, B= {n|2 <n<33ne N}

Pa3znen 3. OcHOBBI TEOPUHU BEPOSITHOCTEN M MATEMATHYECKON CTATUCTUKH

110. B nepBoii kopoOke 5 6enbix u 4 KpacHBIX I1apa, a BO BTOPOUl 3 OenbIx u 7
KpacHbIX 1mapa. KakoBa BeposiTHOCTb, YTO BEIOpAHHBIE HAYTA]] IIAPKI 10 OJTHOMY M3
KOpPOOKHM OyayT OJHOTO I[BETA

111. B marasune umerorcs 18 enqununi ToBapa no mnere 250 py6aen, 11 equnun
ToBapa 1o 1ene 320 pyoueii u 21 eqununa ToBapa 1o 1ene 280 pyoneit. CoctaBbte
3aKOH pacrpeiesieHus: Cyd4aiHOW BeIUYMHbI cTouMocTH OumietoB. Halinure
MaTeMaTU4eCKOe 0XKUIaHue.



112. CKOJIBKO pa3iIMYHBIX KOJOB MOKHO cOCTaBuUTh W3 mudp 1, 2, 3, 4, 5, npu
YCJIOBUH, YTO HU OJIHA U3 HUX HE MOBTOPSIETCS?

113. CKOJIBKO pa3fIMyHbIX KOMOWHAIMI MOXHO cocTaBuTh U3 OykB A, O, H, P,
IIPU YCIIOBHH, UTO HU OJIHA U3 HUX HE MOBTOPSETCS?

114. CxkosbKo mu(poB MOKHO COCTaBUTH U3 yucen 6, 7, 8, 9, 0, npu ycioBuu, 4To
HU OJIHA U3 HUX HE MOBTOpsiETCS?

115. B rpynme JI-21 29 crynenToB, u3 HuX 27 10HOImEH U 2 MEeBYIIKH. A B rpymme
B-21 24 crynenta, u3 Hux 10 roHomel u 14 neymiek. KakoBa BEpOSITHOCTh, YTO
BBIOpAaHHbBIE HAyTaj CTYJIEHTHI 10 OJHOMY M3 KaKIOH TPyMNIbl OKaXyTCS OJIHOTO
noa.

116. Ha crannuu Haxoauiauch 6 COCTaBOB, M3 HUX — 4 maccaxupckue. M3BecTHO,
yTo 3 cocTtaBa yxe oTnpaBuiIuCh. COCTaBbTE 3aKOH pacHpeAesieHUs] CIy4daillHOU
BEJIMYMHBI, XapaKTEPU3YIOIIEH KOJUYECTBO MACCAKUPCKUX COCTABOB BBIMIEAIINX C
JAHHOM CTaHIIUU

117. B kacce umerorcs Owiersl Ha Onmvkadmmii moe3g NeO13VY mo mapupyty
«Yda — Camapay, B konuecTBe: 9 miankapTHeix no 1eHe 1486pyo6., 19 kyneiHbix
o 1iene 3552 py0. u 28 mrokce no 1ene 4236 py6. CocTaBbTe 3aKOH pacipeieicHus
CIIy4yaiiHOW BEJIMUYMHBI 1IEHBI OUJIETOB.

118. B Kkacce UMerOTCS OMIIeThI Ha Ommkaimmii moesn Ne0391 «Ydba— Mocksay, B
konudectBe: 11 mmankapTHbIX o 1eHe 2869py0., 18 kymneiHsix mo 1ene 2955 pyo.
u 21 mokc nmo nene 8213 py6. CocraBbTe 3aKOH paclpeiesieHUus CIydaiiHON
BEJIMYMHBI 1IEHbI OUJIETOB.

1109. [To onHOMY U TOMY € MapHIpyTy B HEAENIO CO CTAHIIMHU OTIPABISIIOTCS 3
coctaBa. BepoATHOCTh OTIpaBIEHUs IO PACHHMCAHUIO IS Kaxkaoro pasHa 0,8.
CocraBbTe 3aKOH pacnpeAesieHus CIIy4ailHOTO YKCJIa COCTAaBOB, OTKJIOHUBIIUXCS OT
pacrucaHusl.

120. CocTtaBpTe 3aKOH paclpeAesieHHs CIydyalHOrO 4YHClia BaroHOB C
HEToJaJKaMH, €ClId B COCTaBe 4 BaroHa, a BEPOSITHOCTh, UTO BaroH MOXET OBITH C
HemnoJaakamu, pasaa 0,01

121. IToe3m cocTouT U3 5 KPBITHIX BaroHOB, 4 MUCTEPH W 8 monyBaroHoB. Kakosa
BEPOSITHOCTD, YTO OTIICTUICHHBIN BarOH OKAKETCS IIUCTCPHOM.
122. B kopoOke 5 kapannmamed, u3 Hux 4 kpacHeie. Hayran BeiHHMaroT 3

kapangama. CocTaBbTe 3aKOH paclpesiesieHus] CIy4yalHOM BEJIWYUHBI YHCIIa
KpPacHBIX KapaHJalieil BEIHYTHIX U3 KOPOOKHU.
Pa3nen 5. OcHOBHBIE YHCJIEHHBbIE METOBI
01
123. Brluncnure JaHHBIA ONpEAECHHBINM HHTErpal I—dXz C TOMOIIIBIO
X+ COS X
0

(bopMyJIbl Tpamnelnu, eciid 3a/1aHbl TPUOIMKEHHbIE 3HAUCHUSI PYHKIUU
X |000] 025 [050 ] 0,75 | 1,00
y | 100 082 | 073 | 067 | 0,65

X2

COS X

dx~ C IOMOILIBIO

1
124. Beruucnure naHHBIA ONpeeIeHHBIH HHTErpal J'
0

dbopMyIIbl Tpanenuu, eciu 3a1aHbl MPUOIUKEHHbBIE 3HAaUCHUST (DYHKIIUU
| x |000] 025 |050] 0,75 | 1,00 |




| 000 | 006 [028] 077 | 1,85 |

1
125. Bpruucnure [OaHHBIA ONPENEIICHHBIM HMHTErpall I eXdx~ C [OMOLIBIO
0

(bopMyJIbl Tpanelu, eciiv 3aJ1aHbl NpUOIMKEHHbIE 3HAU€HUS (PYHKIUU

X |000] 025 [050 | 0,75 | 1,00

y [ 100 098 |088 | 066 | 037

126. Breruucnure I[aHHLII/I OHPGIIGJIGHHBII/I HHTCI'pall J—dX~ C IIOMOIIBIO
COS X

(dbopMyIIbl Tpaneluu, eciiv 3a/1aHbl NpUOIMKEHHbIE 3HAUeHUS PYHKIIUU

X |000] 025 [050 ] 0,75 | 1,00

y 1000 026 |057 | 103 | 1,85

COS X
X% +1

127. Beruucnure maHHBIM ONpPEACNICHHBIM HWHTErpal _[ dx~ C IIOMOIIbIO

(opMyJIbI Tpanelu, €ciiv 3a/1aHbl NPUOIMKEHHbIEC 3HAUCHUS (PYHKIUU

X |000] 025 [050 ] 0,75 | 1,00

y | 1,00 | 091 | 0,70 | 047 | 0,27

sin X

128. Beruucnure maHHBIM ONpPEACIICHHBIM HWHTETpal _[ .
x? +

dx~ C IIOMOILBIO

(opMyJIbl Tpanelu, €ciiv 3a/1aHbl NPUOIMKEHHbIEC 3HAUCHUS (PYHKIUU

X | 000] 025 [050 ] 0,75 | 1,00

y 1000 023 038 | 044 | 042

t X COs X

129. Bprunciaure naHHBIM ONPENEICHHBIM HHTETrpall I 1 dx~ C IIOMOIIBIO
X+

(GbopMyJIbl Tpanelu, eciiv 3a/1aHbl NPUOIMKEHHbIEC 3HAU€HUS (PYHKIIUU

X 000 025 | 050 | 0,75 | 1,00

y (000 019 029 | 031 | 0,27

2
130. Brraucnure npubiankeHHOE 3HaYE€HUE OTNPE/IeIEHHOT0 HHTErpasia I (8x° +1)dx
0

1o ¢opmyJsie Tparnemnuu, cauTas mar paBHbeM h=0,5. Haiinure 3HadYeHne WHTETpaa,
BOCIOJIB30BABIINCh  AHAJUTHYECKUMU  MeTonamu. CpaBHHUTE  MOJYyYECHHBIE
pesynbTaThl.  Halimure  aOCONIOTHYIO M OTHOCHUTEIBHYI)  MOTPELIHOCTH
NpUOIMKEHHOTO 3HAUYCHHUSL.

131. Beruucnure  npuOnuMKEHHOE  3HAYEHUE  OMPEJEICHHOTO  MHTerpaia

2
I (12x* +3)dx 1o Qopmyae Tpameuuu, cuyutas Imar paBHeiM h=0,5. Haiigute

3HAYEHUE WHTErpajia, BOCIOIb30BABIINCh AHAIMTHYECKUMHU MeTojgaMu. CpaBHUTE
NOJIyYeHHbIE pe3yibTaThl. HaliuTe aOCONIOTHYI0 U OTHOCUTEIBHYIO MOTPEIIHOCTH
NpUOIMKEHHOTO 3HAUYCHHUS.

132. Beruucnure  npuOavMKEHHOE  3HAYEHHUE  OMPENEJICHHOro0  MHTErpala

3
I(15x2+7x)dx no Qopmysie Tpanenuu, cuutas mar paBabiM h=0,5. Haiigute

3HAYCHUC HMHTCIpalia, BOCIIOJb30BABIINCh AHAJIUTUYCCKUMU MCTOAAMMU. CpaBHI/ITe



NOJIy4eHHbIE pe3yJsibTaThl. Haiiniure abCOMIOTHYIO U OTHOCUTEIBHYIO NOTPEIIHOCTH
npUOJMKEHHOTO 3HAYEHUS.
133. Beruucnure  npuOnvMKeHHOE  3HAYEHHWE  OMPENEJICHHOTO  MHTerpaja

2
I (5x* +3x)dx 1o ¢dopmyne Tpamenuu, cuutas mmar paBHeiM h=0,5. Haiigute
0

3HAQYEHUE WHTErpajia, BOCIIOJIb30BABUINCh AHAIMTHYECKUMHU MeTojgaMu. CpaBHUTE
NOJIydyeHHbIe pe3ynbTaThl. Haligute aOCOMIOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTH
NpUOIMKEHHOTO 3HAUYCHHUS.

134. Beruucnure  npuOnMKEHHOE  3HAYEHUWE  OMNPENEICHHOTO  MHTerpana

2
I (6x° +3x)dx mo ¢dopmyne Tpamenuu, cuutas Iar paBHeiM h=0,5. Haiigute
0

3HAYEHUE WHTErpajia, BOCIOJIb30BABIINCh AHAIUTHYECKUMHU MeTojgaMu. CpaBHUTE
MOJIyYCHHBIC Pe3yNbTaThl. Haiinure abCOMOTHYI0O U OTHOCUTEIBHYIO TTOTPEITHOCTH
NpUOIMKEHHOTO 3HAUYCHUS.

135. Oyukmus y=f(X) 3amana B Buae Ttabimnbl. Haifigure 3mauenme f'(0,1) c
TOYHOCTBIO JIO COTBIX

Xi 0 1 2

Yi 2,7 3,2 4,0

136. Oyukuus Y=f(X) 3amana B Buae Tabmuubl. Haiigure 3Hauenue f'(0,1) c
TOYHOCTBIO JIO COTHIX

Xi 0 1 2

Yi 5,8 5,2 4,7

137. Oyukuus y=f(X) 3amana B Buje Ttabmunbl. Haiigure 3mauenue f'(0,1) c
TOYHOCTBIO JIO COTBIX

Xi 0 1 2

Yi 2,8 3,4 4,4

138. Oyukius y=f(X) 3amana B Bume tabmuiel. Haiimure 3Hadenue f'(01) ¢
TOYHOCTBIO JIO COTBIX

Xi 0 1 2

Yi 4,9 9,5 59

139. Oyukius y=f(X) 3amana B Bume tabmuiel. Haiimure 3Hauenue f'(01) ¢
TOYHOCTBIO JIO COTBIX

Xi 0 1 2

Yi 3,1 2,6 2,3

140. Jlana Tabnuna 3HadeHuit HekoTopoi Gynkuuu y=f(X). 3amonauTe TadbIUILY
KOHEUHBIX pasHocTel. Haiinnure 3HaueHne A%y,

i Xi Yi Ay, Azyi

0 7,4 8,2

1 7,6 7,1

2 8,1 6,5

141. Jlana Tabnuna 3HadeHuit Hekotopoi Gpynkuuu y=f(X). 3amonHuTe TadbIUILY

KOHEYHBIX pasHocTeill. HaiinTe 3Hauenue A’y,

i Xi Yi Ay, | A Y,

0 8,5 7,6




1 8,6 6,9

2 8,7 6,8

142. Jlana Tabnuna 3HadeHuit Hekotopoi Gpynkuuu y=f(X). 3amonHuTe TadbIUILY
KOHEUHBIX pasHocTei. Haiinure 3HaueHne A%y,

i Xi Yi Ay, | A Y;
0 5,3 6,3
1 5,2 5,9
2 4,6 5,7
143. Jlana Tabnuna 3HadeHuit HekoTopoi Gpynkuuu y=f(X). 3amonHuTe TadbIUILY
KOHEUHBIX pasHocTeil. Haiinnure 3HaueHne A%y,
i Xi Yi Ay, | A? Y;
0 4,6 8,9
1 4,8 8,6
2 5,6 8,2
144, Jlana Tabnuna 3HadeHuit HekoTopoi Gpynkuuu y=f(X). 3amonHuTe TadbIUILY
KOHEYHBIX pasHocTeil. HaiiiuTe 3Hauenune A’y,
i Xi Yi Ay, | A? Y;
0 2,3 5,2
1 2,1 6,9
2 1,8 7,2
145. Jlana Tabnuna 3HaveHuit HekoTopoi GpyHkuuu y=f(X). 3amonHuTe TadbIUILY
KOHEYHBIX pasHocTeill. HaliuTe 3Hauenune A’y,
i Xi Yi Ay, | A? Y;
0 3,3 6,5
1 3,6 7,4
2 3,8 7,2
146. Haiinute uyactHoe pemenue  y(0;2) € TOYHOCTBIO  JI0  COTBIX

muddepeHIanTbHOr0 yYpaBHEHUST Y =2x+1 NpH HadaabHOM ycioBuH Yy(0)=1 ¢
marom h=0,1 MeToioM Diiiiepa.

147. Haitpute wactHoe  pemenue  y(0;2) € TOYHOCTBIO O  COTBIX
nuddepeHmanpHOro ypasuenus Yy =2x° +3y’ npu HavaubHOM yciaoBur y(0) =1 ¢
marom h=0,1 MeToioM Diiiepa.

148. Haiiqure  uvactHoe  pemenue  y(0;2) € TOYHOCTBIO  JI0  COTBIX
middepeHIMaIbHOro ypaBHeHUs Yy’ = 4x° +5y Ipu HayaabHOM yciIoBHH Y(0)=1 ¢
marom h=0,1 MeToIoM Diiiiepa.

149. Haitqure  uvactHoe  pemenue  y(0;2) € TOYHOCTBIO 10  COTBHIX
nuddepeHanbHOro ypaBueHus Yy’ =X’ +y? npH HadajabHOM ycloBuu y(0)=1 ¢
marom h =0,1 MeTooM Jiiepa.

150. Haiiqure  uvactHoe  pemenue  y(0;2) € TOYHOCTBIO 10  COTBHIX
muddepeHIInaTbHOT0 YpaBHEHUS Yy’ =2y+X IPH HadaJbHOM YyclioBuH Y(0)=5 ¢
marom h =0,1 MeToioM Jiiepa.



7. Ilepeyenb MarTepuasoB, 000pyAoBaHMsi ¥ HHGPOPMANMOHHBIX
HCTOYHMKOB, HCIOJb3YEMbIX B ATTECTALMH
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3. Maremaruka 1jisi TeXHUKyMOB:y4eOHUK 1 npaktukym st CI10.11.1.baBpuH,

2016.

I[OHOJ'IHI/ITGJ'IBHBIG HNCTOYHUKMU:
1. Caiit http:// shool-collection.edu.ru
2. «MaremMaTHnKa»: yII€6HO-MeTOIII/ILIeCKaSI ra3e€ra
3. «KBanm»: )ypHan. @opma mocryma: Www.kvant.mirrorl.mccme.ru

4. DnexrponHas oubimoreka. ®opma goctyna: www.math.ru/lib



