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Oo0mue moJI0KeHud

VYyebnas  nmucuumimHa — «Martematuka» — oOecrieuuBaer  (hopmupoBaHUe
npodeccoHanbHbIX M OOIUX KOMIETEHIMKA 1Mo BceM BuuaM nesrenbHoctd OI'OC mo
cneunanibHocty  23.02.04 TexHuueckas H3KCIUTyaTaluds MOABEMHO-TPAHCIOPTHBIX,
CTPOUTEIBHBIX, JOPOKHBIX MAIINH U 000PYIOBAaHUS HA JKEIE3HOJOPOKHOM TPAHCIIOPTE.
Oco0oe 3HaueHne AUCUUIUIMHA UMeeT pu hopmupoBanuu u pazsutuu OK 1, OK 2.

KontponsHo-uzmepurenbabie Matepruanbl (KMM) npennasHayeHbl Ajis KOHTPOJS U
OIICHKH 00pa30BaTEIbHBIX JOCTHKEHUN 00YUYaIOIIUXCs, OCBOUBIIUX MPOTPAMMy YIEOHOU
TUCITUTUTHHBI «MaTemMaTHKay.

KM Bkimo4aroT B ceOs KOHTPOJIbHBIC MaTEpHANbl IS TPOBEICHUS TEKYIIETO
KOHTPOJISL U pyOSKHOTO KOHTPOJISI B POpPME IK3AMEHA.

KM  pa3paboranel Ha  ocHOBaHUM  DedepaivHoco  20CYOAPCMBEHHO20
obpazosamenvHozo cmaunoapma (danee — ®I'OC) u TpumepHOU npocpammsi y4eOHOU
oucyunaunvl «Mamemamuxa» oasa cneyuanrvrocmu 23.02.04 TexHudeckas dKCIUTyaTamus
MO0TbEMHO- TPAHCIIOPTHBIX, CTPOUTENBHBIX, IOPOKHBIX MAIITUH U 000PYAOBaHUS

2. Pe3y.]'leaTbI OCBOCHUA NUCHUIIVIMHBI, MOJICKAINUE ITPOBEPKE

Pe3yabTarsl 00y4yeHus

OcHOBHbBIE MOKA3aTeJIU OLIEHKH Pe3yJIbTAaTOB
(0CBOEHHbIE€ YMEHMsI, YCBOCHHbIE 3HAHMS)

YmeHnust

YMeTh NPUMEHATHL MaTEMAaTUYECKHE METOIABI | —  [IpUMEHATH dbopMyIbI
muQepeHIaIbHOI0 U UHTErpajbHOTOo nuddeperupoBanus GyHKIINIM;
HCYHUCJICHMS 11 pCIICHU:A 3a/1a4 — Haxomute 3HaueHus  ONpeaeIeHHBIX

HHTErpajos;

— IlpumeHATH IPOU3BOAHBIE UL PELICHUS
NPUKJIAIHBIX 33/1a4;

— IlpumeHsTh ONpENENCHHBI HHTErpanl
JJI1 pCHICHUA MPUKIIAAHBIX 3a/1a4,

— HaxOJWTh O00Ilee pemeHHe JWHEHHOTO
YpaBHEHHUS MIEPBOTO MOPSIKA;

e HaxXOJUuTh YaCTHOC PCIICHHUC JIMHENHOIO
YpaBHEHHSI IEPBOTO TOPSIIIKA;

— HaxOJWTh OOIIWI WHTErpan JIMHEHHOTO
OJIHOPOJHOTO  YpaBHEHHS  IEPBOTO
MOpSIZIKa,

— pemaTh YpaBHEHHsI C pa3esIFOIIMMUCS
MNEPEMECHHBIMU;

— HaxoJWTh o0IlIee pelIeHue YpaBHEHUS
BTOPOr'0  IOpsiAIKA C  IOCTOSAHHBIMU
koa(purmenTamu;

— HaxOJWTh O00Ilee pelieHHEe YpPaBHEHUUH
JIONYCKAKOIIUX ITOHWKEHUE MTOPAIKA;

—  HaXOAWTh 1-ThI€ WICHBI YHCIIOBOTO PsIa;

—  HaxOJWTh YaCTUYHBIE CYMMBI YHCIIOBOTO
pana;

— IpPUMEHATh  HEOOXOAMMBIH  MPHU3HAK




CXOJIMMOCTH YHCJIOBBIX PSJIOB;
UCCIEA0BAaTh psAIbl HA CXOJMMOCTH C
noMoIneio Merona lanambepa u merona
Komm;

HaxOJIUTh panuyc
CTEIEHHOTI' 0 Psa;
MOJU(HUIMPOBATE Pa3lokeHue (HyHKIUU
B psia MakiopeHna

CXOIUMOCTH

YMeHue pemaTs 3a1a4i JUCKPETHOU
MaTeMaTUKU

IIPOBOJUTEL OIEpaliy HaJ MHOKECTBaMU
U UX DJIEMEHTaMHU;
IIPEJICTaBJISATh JaHHbIE B BUJIE TpadoB;

YMeHue NpPUMEHATh OCHOBHBIE IMOJIOKEHUS
TEOPUU BEPOSTHOCTEM W MaTEMAaTHYECKOU
CTaTUCTUKU B npodeccroHanbHOM
JIEATEIIbHOCTH;

pemarb MPOCTEHINEe KOMOWHATOPHBIC
3aja4ll METOJIOM mepedopa, a TaKKe C
HCIIOJIh30BaHUEM U3BECTHBIX (popMyT;
BBIYMCIISITh B IPOCTEUIIMX  CIydasx
BEPOATHOCTH  COOBITUII HAa  OCHOBE
IojicyeTa yrcia NCX010B;

[IpoBoauTh omepanuu HajJ COOBITHSIMH U
HaXOJUTh UX BEPOATHOCTH;

CocTaBiITh 3aKOH pacrnpeneneHus
CIy4allHOM BEJIWYMHBI U HAXOOUThb HUX
YHUCJIOBBIE XapaKTEPUCTHUKH.

YMmenue peuiaTb OCHOBHBIC ITPUKIIATHBIC
3aa41 YHCJIICHHBIMU METOJaMU

Haxonute npubnmxkeHHOe  3HAYCHHE
OIIPEIETICHHOTO MHTETPANa;

Haxomuts  npuOimkeHHOE  3Ha4YeHHE
IPOU3BOJIHON (DYHKIIMU B TOUKE;

Pemate nuddepennmansupie ypaBHeHUS
C MOMOUIbIO YUCIIEHHBIX METOJIOB

3HaHudA

3HaTh OCHOBHBIE (DOPMYIIBI, OMpPENEICHUs U
TEOpPEMbl MATEMATHUYECKOTO aHaJIN3a

OpueHTHUpOBAaThCS B MOHATUAX U
dbopMysiax MaTeMaTHYECKOTO aHaIN3a

3HaTh OCHOBHBIE (DOPMYIIBI, ONpPENEICHUs U
TEOPEMBI JUCKPETHON MaTEMATUKH

OpueHTHUpOBAaTbCSI B MOHATUAX U
dbopMyiax TUCKPETHOW MaTeMaTHUKU

3HaTh OCHOBHBIE (POPMYIIBI, ONPENEICHUS U
TEOpeMbl KOMOMHATOPUKH, CTAaTUCTHKU U
TEOPHUH BEPOATHOCTEN

OpueHTHpOBaTBCS B MOHATHUAX U
dbopMyitax KOMOMHATOPHKH, CTATHCTUKH
Y TEOPUH BEPOSTHOCTEMN

3HaTb OCHOBHbIE (OPMYJIBI YHUCIIEHHBIX
METOZOB

OpueHTUpOBaTbCI B MOHATHIX |
dbopMyIiax YHMCICHHBIX METO/IOB

KomnereHuuu

HCIIOJIB30BaTh MMPpHUCMBbI u MCTOJbI
MAaTeéMaTH4YCCKOro CHHTEC3a M aHajJu3a B
Ppa3IMIHbIX HpO(beCCI/IOHaJ'ILHHX CUTyalusax

JJIA MMPAKTUYICCKUX pacucToB 1o

dbopmynam, UCTIONB3YS npu
HEOOXOAMMOCTH CITPABOYHBIC MATCPHAIIBI
u npocTeiiime BBIYHCITUTEIILHBIC
YCTPOUCTBA;

peUICHUS] TPHUKIAJHBIX 3a1a4, B TOM
qHcIIe 3a71a4 KEJIE3HOIOPOIKHOM
TEMAaTHUKH,

JUIsL  TIOCTPOEHUS U HUCCIEIOBaHUS
IPOCTEHIINX MaTeMaTUYeCKUX MOJENIeH;
JUIS aHanu3a nH(popManuu
CTaTUCTHYECKOTO XapaKTepa;




JUIsL  UccleloBaHus  (MOJEIMPOBAHUSA)
HECJIOXKHBIX IIPAKTUYECKUX CUTyallMid Ha
OCHOBE M3Y4YEHHBIX (OPMYJ] U CBOMCTB

dburyp.

OK 0I.

BriOupate cmocoObl  pemieHus 3aaad

podecCHoHATLHOM JESITEIIbHOCTH

NPUMEHHUTETBHO K pa3IUYHBIM

KOHTEKCTaM;

OcyuiecTBIATh  TOUCK,  aHAIU3 |
OK 02. Y :

WHTEPIPETALNIO nHpopmanuu,
HEOOXOAUMOUM i1 BBINOJTHEHUS 3ajJad
podecCHOHALHON e TENbHOCTH;




3. PacnpeneneHue OleHWBAHUSI Pe3yJbTAaTOB O0y4YeHMSl MO BHIAaAM
KOHTPOJIA

HaumenoBanue
3JIEMEHTA YMEHUH, Buabl arTecTranuu
3HAHUH, KOMIIETCH NI Texkymuii KOHTPOJIb Py0eKHBIi KOHTPOJIb
V1. VYMeTh MIPUMEHSATD PacuerHoe 3aanue PacuerHoe 3amanue
MaTEMAaTUYCCKUEC MECTOAbI
nuddepeHnanbHOTo u

HUHTCrpajibHOI'O HNCYUCIICHUA
JJIA pCHICHMA 3a/1a4

V2. YMmeHue pemats 3a1a4u PacueTHoe 3a1aHKeE PacueTHoe 3a1aHue
HHCerTHOﬁ MaTEMAaTHUKH

V3. VYMenue MIPUMEHSATH PacuerHoe 3ananne PacuetHoe 3ananue
OCHOBHBIE ITOJIOKEHUS TEOPUHU
BEPOSITHOCTEHN u
MAaTEMAaTHUYECKOM CTaTUCTUKHU
B npodeCCuOHAITBHON
JEATEIIbHOCTH

V4. YMmenue peuathb PacuerHoe 3amanue PacueTHoe 3amanue
OCHOBHBIC IMTPUKIIAAHBIC
3a1a4Y1 YUCJIICHHbBIMU
METOJaMU

31. 3HaTb OCHOBHBIE 3amuTa npakTH4IecKoil padboTh PacueTHOe 3amanme

(bopMyIIBl, OnpeaeNeHus U Y CTHEIH OTBET
TEOPEMbI MATEMATHYECKOTO

aHaJin3a

32. 3HATh OCHOBHBIE 3amuTa npakTHIecKoil paboTh Pacuernoe 3amanue
(dbopMyIBI, OTpeNeNIeHUus W YeTHELH oTBET

TEOPEMBI JUCKPETHOM

MaTeMaTUKH

33. 3HATh OCHOBHBIE 3amuTa npakTUIecKoil padboThI PacuerHoe 3amanue
(GbopMyJIBI, ONpEICIICHUsS W YCTHELH oTBET

TCOPCMbI KOM6I/IHaTOpI/IKI/I,

CTaTUCTUKU u TEOpHUU

BEPOSITHOCTEN

34. 3HaTL OCHOBHBIE 3amuTa npakTHIecKoil paboThl PacueTtHoe 3amanne
(hopMyIIbI YHUCIIEHHBIX YCTHELH 0TBET

METOI0B

K. Hcnonp3oBaTh npuemsl u PacueTHoe 3amanue

METOAbI MaTeMaTHU4YCCKOIro

CHUHTE3a u aHaJin3a B

Pa3IMYHBIX

npodeccrnoHaIbHBIX

CUTyalusax




4. PacnipenesieHne TUNOB KOHTPOJILHBIX 33aJJaHUM 1O 3JIeMEHTAM 3HAHMH,
YMEHHI M KOMIIETEHI[MSIM.

Coaep:xanue yueOHOTo
MaTepuaJja no nporpaMmme

YA

TH KOHTPOJILHOTO 3a1aHUS
vi | v2 | v3 | v4 | 31 | 32 | 33 [34]|K

Pa3zgen 1. MaTemaTnuecKuii aHaJu3

3ammra
MPaKTHYECKOM

Tema 1.1.
HuddepenunansHoe u
UHTETrpaJIbHOE UCUUCIICHUE

IIpakTHueckas
pabora Nel ,2
9K3aMeHaI|
IIpakTrueckas
pabora Ne3, 4
9K3aMeHall

3amura
MPaKTHYECKOM

Tema 1.2. OOBIKHOBEHHEIE
muddepeHnraabHbIe
ypaBHEHUS

IIpakTHueckas

pabotra Ne5
9K3aMEeHall

amura
MPaKTHYECKOM

Tema 1.3. Pagsl

IIpaxTHueckas
pabora Ne6, 7
IIpakTuueckas
pabota Ne§
9K3aMeHaIl

JK3aMCHaI

Pa3nen 2. OcHOBBI JUCKPETHOH MaTeMAaTHKH

3ammra
MPaKTHYECKOM

Tema 2.1. OcHOBBI Teopuu
MHOECTB

[pakTuyeckas
pabora Ne9
9K3aMEHall

3amura
MPaKTHYECKOM

Tema 2.2. OcHOBBI Teopuu
rpa¢os

IIpakThueckas
pabora Nel0O
9K3aMeHaIl
IIpakTrueckas
pabora NelO
9K3aMeHaIl

Pa3nen 3. OcHOBBI TeOpPHH BEPOATHOCTH M MATEMATHYECKOH CTATHCTHKH

Tema 3.1. BeposTHOCTS.
TeopemMbl  ClOXEeHHS U
YMHO>KEHHS BEPOSITHOCTEN

Tema  3.2.  CnydaiiHas
BEIMYUHA, €€  (YHKUHUA
pacrpeneneHus




Tema 3.3. Maremarudeckoe
0’KHMJIaHHE U JUCIIEPCUs
CIIy4ailHOM BEJIMYMHBI

Pa3zgen 4. OcHOBHBIE YHCJIECHHBIE METOAbI

Tema 4.1. Unucinennoe

HUHTCTPHUPOBAHUC

Tema 4.2. Uucinennoe

muddepeHpoBaHne

Tema  4.3. Yucnennoe
peuieHre  OOBIKHOBEHHBIX
Qg QepeHIraIbHbIX
ypaBHEHUH




5. IlepeyeHb 3a1aHUI TEKYLIEr0 KOHTPOJIA

Texyuuii KOHTPOJIb 3HAHWK O y4eOHOM auciuIuinHe «MaremaTukay caaeTcs B
BUJIC  3allUThl  MPAKTUYECKOM  paboThl. Pe3ymbTaThl  KOHTPOJS  MPU3HAIOTCS
MOJIOKUTEIILHBIMM B CJTy4ae, eclii 00ydJaronIuics Mpu ciade padoThl MOTYyYHST OTMETKY HE
HIKE YJIOBJIIETBOPUTEIBHOM.

Ha BrInmonHeHne MpakTHYeCcKor paboThl TEKYIIET0 KOHTPOJIS 110 MaTeMaTUKE J1aeTCs
2 akajgemMuueckux 4daca (90 MuHyT).

PaGoTta Texymiero KOHTPOJISI COCTOMT W3 HECKOJIBKHX PACUETHBIX 3aJaHHM
pPa3IMYHOIO YPOBHSI CIIOKHOCTH B J€CITH BapuaHTax. [Ipy uX BBINOJHEHUM HANO
3amucaTh MoJHOe 00OCHOBAHHOE U MOTUBUPOBAHHOE PEIICHUE.

3almura MpakTUYEeCKO padoThl ocyluecTBisieTcs B ycTHoW ¢dopme. Ha 3ammure
yJauyecs: JTOJKHbI NOKAa3aTh: YETKOE 3HAHME MATEMATUYECKUX ONPEACIICHUN, TEOPEM U
OCHOBHBIX (OpMYJl YYEOHBIX pa3/ieIoOB JTUCHUUIUIMHBI, YMEHHE YETKO IPOBOJAUTH
MaTE€MaTHYECKUE PACCYXKJCHUS B YCTHOM M TIMCbMEHHOM H3JI0)KEHUH; YBEPEHHOE
BJIaJICHUE OCHOBHBIMU YMEHHUSIMA M HaBBIKAMH, IPEIYCMOTPEHHBIMU MPOTrPaMMOii,

YMCHHUC IIPUMCHATH UX IIPU PCHICHUHU 3a1a4.

5.1. Kpurepun oneHKH 3alIUThI NPAKTHYECKON padoThI

N | OuenuBaemble MeTtoasl I'paHn4yHbIC KPUTEPHH OLEHKH
n/n HABBIKH OIlEeHKH
OTJIMYHO HEY/10BJIECTBOPUTEIbHO
1. OTtHoOUIeHUE K HaOmronenune Bce 3amanus B otBenenHoe Bpems
pabote MpenoiaBaTels, BBITIOJIHEHBI B 3aJJaHUE HE BBITIOTHEHO,
MIPOCMOTP OTBEJICHHOE BpeMs, He | MoKa3aHo Oe3pa3iuyue K
BHITIOTHEHHBIX | COJEp KAt Oojiee IBYX | BBIMOJIHEHUIO PabOTHI U
3aJlaHui HEJ0YETOB ee pe3yibTaTaM.
Brinosnneno menee
MOJIOBUHBI
MPEeAYCMOTPEHHOTO
3a/laHus
2. CrniocobHOCTB [IpocmoTp bes 3aTpyaHenuit ITpu BBIYMCIIEHUAX
BBITIOJHATH BBITIOJIHSAEMOTO BBITOJTHSIOTCS JOTIyCKaloTCs rpyobie
BBIYHCIICHHSI 3a/1aHUs BBIYUCIICHHUS, OIMOKH, HECTIOCOOHOCTh
MIPUMEHSIFOTCS BBITIOJHATH MPOCTEHUIITNE
HE00XOIUMBIE apupMeTHIECKUe
hopMyJIBI JEHCTBUSA
3. Ymenue Habmonenue be3 nononHUTENBHBIX Hecnocobnocts
HCIOJIb30BaTh npenoaaBaTens, yKa3aHuu UCIOJIb30BaTh 3HAHUS,
paHee MIPOCMOTP UCIIONIB3YIOTCA paHee MoJIydYeHHBIE NPU
MOJTy4YeHHBIE MIPE/ICTABJICHHBIX | YMEHUS U HaBBIKH, W3YYEHHUH JUCIUTLTAHBI
3HaHUS U MaTepuasioB MOJIyYEHHBIE TPU «MaremaTuka
HaBBIKY JIJIS U3YYCHHUH
pelieHus 3aaa4y JTUCTIUTUTAHBI
"MaremaTtuka"
4. Odopmnenue [IpocmoTp Pa6ora opopmiena Pa6ora odopmiiena
MPAKTUYECKOU BBITIOJTHEHHBIX aKKypaTHO, XOpoIlas KpaiiHe HeOpeXHO,




paboThI 3a/laHuH, rpaduxka, BCJIE/ICTBHE ITOTO HET
HEOOXOJUMBIX MaTeMaTHYeCKH BO3MOYXHOCTH
MaTEMATHYCCKUX I'paMOTHO, COTJIACHO IMPOBCPUTH
BBIKJIA 0K TpeOOBaHUSIM T10 HEOOXOAUMBIE 3alNCH
JUCLIATIIIMHE.

YpoBeHb CobGecenoBanue | I'paMOTHBIC U YETKHE JemoHcTpupyercs
YCBOCHUA OTBCTHI HA HE3HAHUC
y4eOHOT0 MOCTaBJICHHbBIE JTUCIUIUIAHBL, TPU
Marepuaia BOTIPOCHI, OTBETax MOKa3aH y3KUi

HCIIOJIb30BaHUE Kpyrosop,
npogeccuoHaIbHON OTpaHUYEHHBIN

JIEKCHKH, CIIOCOOHOCTh
000CHOBAThH CBOIO
TOYKY 3pCHUS

CJIOBapHBIM 3amac,
HCYMCHHC BJIaCTh
npodecCuoHaIbHON
JIEKCUKOM




5.2. TekcT 3aaHUil TEKYLIEro KOHTPOJISI 0 pa3aeaam

IIpakTnyeckas padora Nel.
Tema: Brruncienue mpou3BOIHON CIOKHBIX (YyHKIIHHA
Heab: HayunThcst BBIYUCIATH TPOU3BOIHBIC PA3TUYHBIX (QYHKLIUI
1. Haiigure Npou3BOAHYI0 (DYHKIMA

Bapuant 1.y =sin x-(x* +5x—2)

Bapuanrt 6. y = ctgx-(3x” +x—2)

_x?=3x+11 _2x7 —5x+6
X2 +3 YT s
Bapuant 2. y =cosx-(3x’ —6x+4) Bapuanr 7. y=cosx-e”
_x3+5x—1 _x2+6x—56
T x-6 X243
Bapuant 3. y = tgx-(10x> +3x+11) Bapuant 8. y =sin x-1gx
_4x2—2x _x2+4x—2
C x+2 X +x
Bapuaut 4 y=e"-(x’ —5x> —12) Bapuaut 9. y=(x’ +2x-5)-Inx
_2x6+4x+3 _x2+30x—2
- x+4 X247
Bapuant 5 y=(x’ +2x)-Inx Bapuanr 10. y =tgx-(4x* +12)
x* +3x—4 6x> +7x—2
o x—1 B x+2

2. Haiigure 3Ha4eHne NPOM3BOAHOI QPyHKIHMHU f(X) B TOYKE X,

Bapuant 1. y =tgx —6sin x, Bapuant 6. y = ctgx —25sin x,

- s
x = x = —_—
0 0

2

Bapuanr 2. y = ctgx—5cos x, Bapuant 7. y =Inx+4x°,
Xy =— Xy =3

2

Bapwuant 3. y = tgx + 4ctgx, Bapmuant 8. y =sin x —3gx,

_T o
X, = o X, = 3
Bapuantr 4 y =tgx+3cosx, Bapuant 9. y = 3tgx + 2ctgx,
— n
Xy =T X, = Z
Bapuanr 5 y=cosx+e”, Bapwuanr 10. y=cosx+7sinx,
- o
Xy =T X, = E
3. Haiigute NpOU3BOAHYIO CJI0KHON (pyHKINH
Bapuanr 1.y =sin(x’ +6x —2) Bapuant 6. y =2* !

Bapuanrt 2. y = (ctgx+4x> +1)°,

Cos x

Bapuant 3. y =In(x’ +5x° —2x = 6) Bapuant 8. y=e
Bapuant 4 y =tg(x’ —2x° +3)

Bapuant 5 y = cos(x” +3x—1)

Bapuaut 7. y =In(x’ +3x* = 5)

Bapuant 9. y =tg(In x +5x7)
Bapuant 10. y = cos(x + 2¢gx)



4. Bpruucaurte npuOJHKEHHOEe 3HAYCHHE BBIPAXKEHHMS € MCIOJb30BaHHeM IHpdepeHIHAIA

byHkuun
BapuanT 1. 4/16,08 Bapuant 6.  4/81,24
Bapuanr 2.  3/8,12 Bapuant 7.  3/64,03
Bapuanr 3. 3/32,06 Bapuant 8.  3/125,2
Bapuanr 4 3/27,11 BapuanT 9. 36,14
Bapuant 5 81,42 Bapuanr 10. %/256,04

IIpakTyeckas padora Ne2.
Tema: Boruncienue npocteiux onpeieaeHHbIX HHTErpaloB
Henab: Hayuntbes naTerpupoBath QyHKIUU
1. Hajigure cjeayrouue MHTErpaJibl

Bapuanr 1. j (x” +2x—5)dx
I(cosx+ l)a’x
X

Bapuanr 2. J(2x4 —3x% +3)dx
1

cos’ x

Bapwuanr 3. J-(Z 1x® —2x+4)dx
J.(e)C + !

sin® x
Bapuanr 4 j (x* +6x% =3x)dx
I(3 cosx+e’)dx

Bapuant 5 J.(2x5 —6x° —5)dx

Js s

x? =1

[@sinx+

)dx

)dx

Bapuanr 6. j(x“ +3x? —1)dx
1

cos® x

Bapuanrt 7. f(xz +3x+9)dx

I (cosx+ )dx

j (e +1)dx
X
Bapmuanr 8. I(4x3 +3x° +4)dx

[(=—ax
Jx? 41
Bapuanr 9. j (9x> —4x+14)dx
I(2x + c0s X)dx
Bapuanr 10. j(x4 —2x% +3x—1)dx
1

sin? x

J. (sin x + )dx

2. BpluncJuTe HHTErPajJa MeTOA0M NMOACTAHOBKHU

Bapuanr 1. j e dx

Bapuanrt 2. J- sin(6x —2)dx

Bapuanr 3. I cos(7x—6)dx

Bapuanrt 4 I sin(5x —4)dx
1

4x -5

dx

Bapuanr 5 I

3. Bbluuciaure onpeaeieHHbIH HHTErPaJl, NoJb3ysich ¢GopmyJioil HbroTona-Jleiionnna

3
Bapuanr 1. I (x* +3x—2)dx
1

1
Bapuanrt 2. J.(6x2 +2x+6)dx
-1

B SN
cos’ (4x—1)
S B S
sin”(9x—3)

Bapuanr 8. J'eHX dx

Bapuanr 6. j

Bapuanr 7. I

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

Bapmuanrt 10. I (4x—8)*dx

2
Bapuasnr 6. j(x3 +3x% +4)dx
-2

1
Bapuant 7. I(Sx“ +3x% —1)dx
-3



2 3
Bapuanr 3. j (3x? —4x+3)dx Bapuanr 8. j (6x2 +4x — 4)dx
-2 1

2 0
Bapuanr 4 j (4x> +5x - 3)dx Bapuanr 9. j (5x* +3x% —1)dx
0 -4
3 4
Bapuant 5 [ (21x” - 6x+3)dx Bapuant 10. [ (6x" +6x” +6)dx
2 2

4. Bprumciaure Oﬂpelleﬂeﬂﬂblﬁ HHTErpalj, mojab3ysiCb CBOMCTBAMH

163

4
3
Bapuant 1. | —dx Bapuant 6. | —dx
[

=

Bapuanrt 2.

&

J
9
9
Bapuanr 7. I
4
16
Bapuanr 8. I
9

Bapuanr 3.

&

36
Bapuanrt 4 Bapwuant 9. I
16

e S R S
Sl Se Sle Hle

Bapuanr 5

%
2
o
=
oo
T
=
—_
<
B —

[
(=)}

IIpakTnyeckas padora Ne3
Tema: OnpeneneHue MakCMMyMa MOITHOCTH B LIENU OCTOSSHHOT'O TOKA ¢ TPUMEHEHHUEM ITPOU3BOIHOM.
Heab: HayunTbcst HAXOIUTH SKCTPEMYMBI QYHKIIMM U HAUOOJBIINE UM HAUMEHbIINE 3HAYCHUS
(GyHKIIUU Ha TPOMEXKYTKE.
5. B penm mocrosiHHOr0 TOKa MOLIHOCTH peryJupyercsi o 3akony y = f(x). Haiinure TOUKy

MaKcuMyMa AaHHOH pyHKuuu. OTBeT 000CHYyiTE

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

x—=2

Bapuant 2. y=x-2+ Bapuant 7. y =—x" +10x* —17x+10

x—4
Bapuanr 3. y=—161—x+3 Bapuant 8. y =x’ —9x” +24x+6
X+
Bapuanr 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 nenu MOCTOSIHHOrO TOKA MOIIHOCTH PeryJupyercs 1o 3akoHy y = f(x). Onpenenure
HaHMeHblee 3HaYeHue (YHKIHMHU HA 32JaHHOM oTpe3Ke. OTBeT 000CHYiiTe

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

Ha otpeske [0;3] Ha otpeske [0;3]
Bapmant 2. y =x° —9x” - 21x+16 Bapuant 7. y = x° +9x”° +15x +8

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

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



Bapuaut 4 y=-x" —6x" —15x+18
Ha orpe3ske [— 2;0]

Bapuaur 5 y=—x> +10x> —=17x+10
Ha orpe3ske [0;3]

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

Bapuant 10. y = 2x° +9x° —24x + 20
Ha orpeske [0;2]

IMpakTnyeckas padora Ne4.
Tema: Boruncnenue miuomnianeit 1 00eMOB IPU MPOSKTUPOBAHUH OOBEKTOB TPAHCIIOPTA C MPUMEHEHUEM

OIMPECACIICHHOI'O HHTETpajia

Heab: HayunThcs BBIYUCIATH TUIOMAAN GUTYP U 0OBEMBI TEJ BPALLICHHS C TIOMOIIBIO OMPEIeIIEHHOTO

HHTCIrpaja.

7. Bpruuciaure miomaab GUrypbl, OrpaHH4YeHHON rpajpukamMu JaHHOH (YHKUHMHU, NPAMBIMH

x=a, x=b u ocs10 OX.
Bapuanr 1.y =9x”, x=2, x=3

Bapuant 2.y = 4x°, x=2, x=1

Bapmanr 3.y =12x7, x=1, x=3
Bapuant 4 y = 3x%, x=2, x=4

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

Bapuant 6. y=x>, x=2
Bapuant 7. y=sinx, x = %
Bapuant 8. y=x’ +1,x=1, x=2
Bapuant 9. y = x’, x=2

Bapuanr 10. y =cosx, x=0, x :%

8. Bpruumciaure miomanb pUrypsl, orpaHu4eHHoN rpagukamMu 1aHHOH QYHKIMHU U ocblo OX

Bapuant 1.  y=16—x’
Bapnanr 2.  y=sinx,x e [O;n ]
Bapuanr 3.  y=cosx,xe [O;TE]

Bapmant4 y=9-x’

Bapuant 5 y=25-x’

Bapuant 6. y =1-x"
Bapuanur 7. y:;—x2

1
Bapnant 8. y = §—x2

1
Bapuanr 9. y = — — x>
p y 25

Bapwuanr 10. y =36—x"

9. Bplunciaure 00beM Tejia BpalleHHsl, 00pa30BaAaHHOI0 BpalieHueM BOKpPYr ocu Ox ¢urypsi,

orpaﬂnqem{oﬁ JAHHBIMHU JINHUAMHU

b
Obvem mena 8pawyenuuss MOJMCHO 8bIMUCTUMb NO popmyne V =T I [ (x)dx

Bapuant 1. y =2 -x*, y=x, x=0, x € [0;+oo)
Bapmant 2. y = x” —3x, y=4—3x, y=0
Bapuant 3. y =3-x’, x=0, x=2,

2
Bapuant 4 y=—,y=3x, y=0,x=2,x € [0;+oo)

x b
Bapuant 5 y=e™*, y=0, x=0, x=1

a

Bapuant 6. y =sin x,x € [0;7 |

Bapuanr 7. y =cosx,x € [O; Z}
: T
Bapuant 8. y =2sinx,x e {0; 2}

Bapuant 9. y =cosx,x € [0;7 |

Bapuant 10. y = 4—x?, x=0, x=2,

IIpakTyeckas padora NeS.

Tema: Pemenne nquddepeHunanbHbIX ypaBHEHUH



Heas: HayunTscs pemats nuddepeHnuanbHble YpaBHEHUS

10. Pemiute auddepenuuanbHoe

nepeMeHHbIMH.
Bapuanr 1. ydx—e*(2y” +1)dy =0
Bapuant 2. 3x°dx—5y*dy =0
Bapmant 3. x° -2y —-1)y' = x> -1
Bapuant4 x-y'=(x>—1)-e”
Bapuaur 5 (e* +e")dx—e’dy =0

YPaBHeHHE TMEpPBOro TMOpPsAAKAa ¢ pa3aeJsTiONUMHUCH

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

11. HajiguTe o011ee pemieHne JUHEHHOr0 1M epeHIHATBLHOT0 YPABHEHUS NIEPBOro MOPSiAKa

Bapuanr 1. y'—y—-2=0
Bapuanr 2. y'+y—e " =0
Bapuanr 3. y'+y+1=0
Bapuant4 y'-3y+3=0
Bapuant 5 y'+y—e™ =0

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

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

12. HaiiguTe o011ee pemenune 0 JHOPOAHOIO a1 depeHIIHATLHOTO0 YPaBHEHUS

, 2x+y
Bapuanr 1. y' =
X
Bapuant 2. y' = (x—zy)y
x
’ 3y3 _x3
Bapuaur 3. y' =————
3xy
B r_ _% y
apuant 4 y =e * +—
x
2 2
x° 43
Bapuanr 5 y'=72y+2
X X

, —3x+y
Bapuant 6. y' =
X
, dx+y
Bapuanr 7. y =
X
, 4x+y
Bapuant 8. y =
x
, —2x+y
Bapuant 9. y =
X
2 2
-x"+6
Bapuanr 10. y'=72y+1
X X

13. Haiigure o0Inee penieHue JMHEHHOr0 OAHOPOAHOr0 andepeHIHaTbLHOI0 YPaBHEHUSA
BTOPOI0 NOPS/JAKA € MOCTOAHHBIMHM KO3 (PUuMeHTAaMHI

Bapuanr 1. y"+3y'—4y=0
Bapuanr 2. y"+6y'+8y =0
Bapuant 3. y"+y' -6y =0
Bapuant4 y"+5y'+6y=0
Bapuanr 5 y"-3y'+2y=0

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

14. Haiigure oOmee pemenue AuddepeHUNATBLHON0 YPaBHEHUS BbICIIEr0 MOPSAKA MyTeM

NOHMIKEHHS OPSIAKA
Bapuant 1. y" =sinx

Bapuanr 2. y" =e"
Bapuant 3. y" =25co0s 5x
Bapuanr 4 " =x’

Bapuanr 5 y" = cos;

Tema: lccnenoBanue psioB

X

Bapuant 6. y" =e¢”

Bapuant 7. y" =x

m 1
Bapuanr 8. y" = —
X

Bapuant 9. y" =36sin 6x

Bapuanr 10. y" =e ™

IIpakTnyeckas padora Ne6

Henab: Hayuntbes mpoBOAUTH ONEpalivii HaA PSAaAMH



o0 0
15. Haiinure nepBblie NATh 41€HOB PAI0B Z a, u an .

n
Bapuanr l.a, = —
n” +1
L, _(=Dn
" @2n-1)!
n2
Bapunanr 2. a, =
3n+1
b _ (_1)n+1 '3(3
! n!
Tn
Bapuant 3. a, =
P to2n? -1
b _ (_1)n+1 15
! n!
Bapuanr 4 a, = 2’21_1
n°+1
_ D' em
" (n+1)!
Bapuanr 5 a, = 1
Sn+1
D"
b, = e

n=l n=l

n
Bapuanr 6. ¢, = ———
P " 2n? -3
_1\n1 3 o
p D3
n{)
Bapuanr 7. a, = 1
L)
—1)"
)
n!
n!
Bapuanr 8. a, = —
n
b - -D"-2n+1)
" 2n+3
[ 2
Bapuant 9. a, = nz 9
2n° +3
—1)"
b - D
2n
n
Bapuant 10. g =
P " 3n? -1
~ (_1)n+l 5
! (n+1)!

0
16. Jan yuncioBoi psaj Z a, . Haiiqure ero 4acTu4Hy1o cymmy S,

Bapuanr 1. zw

n=1 n

Bapuant 2. ) (n° +1)

n=l

Bapwuanr 3. 12
n=1 N

Bapuant 4 il’l3

n=1

= 3. (n-4)°
27

n=1 n

Bapuanr 5

17. Ucnonb3yiiTe He0OX0AMMBIH NMPU3HAK JJIA MCCIEI0BAHUSA CJICAYIOIIHNX YHCIOBBIX PSIA0OB HA

CX0AMMOCTDb

Bapuanr 1. i (n—:l)z
n=1

o 2
Bapuanr 6. Z (2’1 il 6]

n=1 n
2 (n+6)
Bapwuant 7. Z( J
n=1 n
0 . 3
Bapnasnr 8. zw
n=l1 n
2 2
Bapuant 9. Zﬂ
n=1 n'
S+
Bapmuanrt 10. z >
n=1 N

T |

5
Bapuanr 6. =11 +3n



i n+2

n=1 }’13 +4

Bapuanrt 2. z

Zw: n

‘=3n+2

‘o n+5
* n+l
25
Bapuanr 3. =1
< 1

I

n-:]_n'.a

*  3n

)

_9n+2

1
7

Bapuant 4 771"

- L

Bapmuanr 8. i

Bapuant 9. Z
n=1



il 1
szln-[ﬂ2+]) inz—S

n=1 n3 +1

i(mz)!

n=1 i n’
4

=n+
30
1
Bapuant 5 n=1H1" (?I+ 1) . (?’?‘l‘ 2} Bapuanr 10. 27”1“
w9
Elg_” in“ +2n
~2n’ -5
n+2
El 7] Z”: 2n—-4
n=1 57’12 +2
30
Z Jnt +5
n=1 iﬂ
~3n*+21

IIpakTnyeckas padora Ne7
Tema: Paznoxxenue QyHKIMI B psij
Heas: Hayuntbes NpoBOAUTE ONEpaliuK HAJl PsiAaMU
18. Haiigure paanyc ¢X0QMMOCTH CTEINIEHHOI0 psiaa

1 1 1 1 1
Bapuant 1.1+ —x+—x" +—x" +—x* +..+—x" +...
2 2 3 4 n

2 3 4 n
Bapuanr 2. IR T N ) [ ) RS (.
6 \6 6 6 6

2 2 3 3 4 4 n n

Bapuanr 3. X+ TX+ X+ X e ——— X+

210 3-10 4-10 5-10 (n+1)-10"
Bapuant 4 lx+i2xz+ix3+i4x4+...+lx"+...

4 4 4’ 4 "
Bapwuanr 5. L N I I L VR

1 2 3 n

1 I, 1 5 n
Bapuant 6. —x+—x"+—x" +...+ x"+.

25 10 n®+1
Bapuant 7. lx+ix2 +—x’ +ix4 bt x4

2 22 3 24 n
Bapuant 8. x +2x> +3x> +3x° +...+nx" +...

2, 3 45 4 n .,

1
BapI/IaHT9.gx+—x +o+—x"+..

+—x+——x
25 125 625 5"



n+2

n

Bapwuanr 10. R L x" +
2 4 5 n+1
19. lano pa3noxenue B psaa Makiopena gynkuuu y=f(x). Haiinure pasnoxenue 1jst QyHKIHA
y=g(x)
Bapuanr 1. f(x)=cosx,g(x)=cos§ Bapuanr 6. f(x):e",g(x)ze%
x2 x4 x6 (_l)n .x2n N X xZ x3 xn
cosx=l-—+———+. +—T——+... et =l+—+——— .+t
20 4 ol (Zn)! o2t 3 n!
Bapuant 2. f(x) =In(1+x), g(x) =In(1+3x) Bapuanr 7. f(x) =sinx, g(x) =sin2x
2 3 4 _1 n+l n
1n(1+x):x—x—+x——x—+... ()7X+
2 3 4 n
) x3 xS x7 (_1)n+l .x2n—l
sinx=x-—+—-——+.+——+
oSt 7 (2n-1)!
Bapuant 3. f(x)=e", g(x) = e Bapuant 8. f(x) =In(1-x),g(x)=In(1- %)
R x x* X x" ¥ X’ x"
e =l+—+——-——+..+—+.. Inl-x)=—x———-——7— ——— =
o2t 3 n! 2 3 n
Bapuant 4 f(x) = In(1-x), g(x) = In(1 - g) Bapuant 9. f(x) = sinx, g(x) = sing
2 3 n 3 5 7 _ 1+l 20—
ln(l—x):—x—x——x——...—x —.. sinx:x—x—+x——x—+...+—( D™ -x +
2 3 n 357 2n-1)!
Bapuant 5 f(x)=cosx, g(x)=cos2x Bapmuanrt 10. f(x)zln(l—x),g(x):ln(l—g)
2 4 6 _1 no .2n 2 3 n
cosx=1—x—+x——x—+...+()7x+... ln(l—x):—x—x——x——...—x -
20 4 ol (2n)! 2 3 n

IIpakTnyeckas padora Ne§
Tema: OreHka pe3yabTaTOB TECTOBOTO dKCHeprUMeHTa 3P (HEKTUBHOCTH pabOThl MEXaHHU3MOB 1
000pyI0BaHUS HA KEJIE3HOJOPOKHOM TPAHCIIOPTE MOCPEACTBOM ONPEACTCHHUS CXOAUMOCTH YHUCIOBOTO
psna o npusHaky JlamamOepa
Ieab: Hayuntbes onpenensaTs CXOAUMOCTb PsJia 10 IPU3HAKAM
20. B pe3yJbTaTe MNpOBEAEHUS TECTOBOI0 3KCIEPHUMEHTAa, ObLIM MOJY4YeHbl JaHHbIE II0
3¢ppexTHBHOCTH PadOTBI MEXaHHU3MOB OOOPYNOBAHMS ’KeJIe3HONOPOKHOIO TPAHCIIOPTA,
KOTOpbIe MpeacTaBJeHbl B BH/e CJeIYIOIIUX YHMCI0OBBIX psaoB. OueHute pe3yJbTaT M
onpefeanTe, KaKHe W3 CJACAYIOIIMX PAJOB CXOAATCH, KaKHe pPACXOAATCH, NPHUMEHs
NPHU3HAKHU CXOAMMOCTH.

Bapuanr 1.

2 3 4 5 1+1
—+ —3+—+...+ —+..

L 32 3 3
1 [ 3 n '
—+ — i +...

) 7 L 11 L 15 L4n+3
5 (9) 3 Can+1Y"
—+| =] + +t

Cile L &
o° ot o g2
— e+ —+— .+ +..

4. 4 5 6 n+3



Bapuanr 2.

1+ = + - + ! + .t & +
L33t 3 3t T3
1 (1Y (1) 1 Y
—+| = +| =] +..-+ +
5 3 LS LT LEF’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
|4 i 16 32 2"
1 2V [ " n
—+| - +...+ +
5 7 LQ L L2n+5
2 ()’ " 2n
—+| = —| +..+ +
5 Lﬁ L LF“I+4
4 64 4
—+— —+— Tt
4 1 8 27 64 n
Bapuanr 4
! + ! + ! + ! +...+
o124 2747 374 4740 n? 4"
7
3 (5Y (7Y 2n+1
-+ —| +|—| +.-
, 9 L]T Lzs LEH+]
4 (7 (10 (3n+1
—+| = +|—| +..+ +
3 2 LE Lil LF’I+]
I 5"

+ ~+ T+t e
4 2 2-2% 3.2 n-2
Bapuanr S
1 2 33 4> n
L2 22 2 2 2
1 (3 ‘5 ‘-1
—+ — | +..+ ~
, 3 L L]] L4n—]
107 10771
+ 3 . ?I+"



3 (6) (oY 3 Y
—+ = = ] — ] .
4 2 LS LI Ln+1

Bapl/iaHT6
2 3 4 5 n+1
et
o2t 3 4 !
1 1 1 1
o i s T sl S
) 2 3 4 {n+]
w2 a3
5 (10 15 5n
—+|—| +|—| +.F]|— | +
3 2 LS L:I Ln+1
2 22 2 o 27"
+ + + .+
, 1-2 3-4 56 7-8 (2n—-1)-2n
Bapuant 7
2 3 4 5 41
—+ 5+ T+ g+t -+
L7 2-77 3-77 4-7 n-7
r 2 : 3 i
2 4 6 20
—+|—| +|—| +... +
, 1 LE] le len+1
2 4 8 2"
—+—+—+..+—+
3. 2 3 4 n+1
10 (20 (30Y) 10n
—+| — — + +
4 3 LS LT L2H+1
Bapuanr 8.
7
1 2V (3Y Con Y
—+| =] +|—| +...+ + ...
LT La L]] L2n+5
1 2 3 4 1
—Ft-+t—+—+. T+t
, 4 8 16 32 2"
o ot o 972
—+—+— 4.+ + ..
3. 4 5 6 n+3
ra 2 3' s
2 (4 6 21
—+| = +|=| +.eat| — | +
4 2 LE Lrl Ln+]
Bapuant 9.
1 10 102 10771
=+ j+ 3+...+ n+"
1 20 3 4 n



BapﬁaHTIO
3 9 27 "
=+ =+ +...+ +..
7
1 (3 (s an-1\"
—+| = +]|—| +---+ +...
, 3 L? L]] L:ln—]
2+ 3 N + 5 N +?‘1+]+
3 ZrEtE et ot

- 2 - 3 I i
4 7 10 in+1
—+| =+ — +..+ +
4 2 LE L 4 L n+1
IIpakTyeckas padora Ne9.
Tema: Onepanuu HaJl MHOKECTBAMH.

Heab: HayunTbcs IpOBOAUTE ONEPALIMK HAJL MHOXKECTBAMHU
21. Janbl MHOKecTBa A, B, C. Ha kpyrax Jiijiepa uzo0pa3ure cieaywinue BapuanTol. OTBET

MOSICHUTE. I .
Bapuant 1. AU(BNC) Bapuanr 6. A\(BNC) |
Bapuanr 2. AN(BNC) Bapuanr 7. A\(BUC) il ‘
Bapuanr 3. AN (BUC) Bapuanr 8. B\(4NC) v
Bapuant 4 AU(BUC) Bapuant 9. C\(4UC) ""'ij
Bapuant 5 (AUB)NC Bapuanr 10. C\(B N A) \i/

22. Oxapakrepu3yiite MHoxkecTBa A u B. Haiinure AUB, A B,A\B, B\A
Bapuanr 1. 4 = {c‘xz -Tx+12= OJ Bapuanr 6. 4 = {r‘xz —-8x+7= OJ
A=yx* —4x+3=0 A=yx* —4x+3=0
Bapmant 2. A= x> ~8x+15=0, Bapmait 7. A= yx* ~8x+12=0,
A= x> —6x+5=0, A=x* ~7x+10=0,
Bapuant 3. 4 = %‘xz -3x+2= 0} Bapuant 8. 4= %‘xz -11x+30= OJ
A=x* -5x+4=0] A=4x* —12x+35=0
Bapuant 4 4= {"xz -7x+10= Oj Bapuanr 9. 4= {r‘xz —10x+9 = OJ
A= x> —8x+15=0, A= ~12x+27=0,
Bapmant 5 A= x> ~10x+24=0, Bapmant 10. A= 3x* ~14x+48=0,
A= x> ~14x+48=0, A=y 1x+24=0,

23. Oxapakrepu3yiiTe MHO:kecTBa A 1 B. Ec/in 0HU KOHeYHbIe, TO MePeYUCIUTEe UX 3JIeMEHThI.
Haiinure A B



Bapuant 1. 4= <%‘keN;n zkzj

A={l<n<10;neN}
Bapuant 2. 4= %‘keN;nku‘

A={ll<n<100;ne N}
Bapuanr 3. 4= <‘(r\keN;n=2k}

A={-10<n<12;nez}
Bapuant 4 A:{r\keN;n:2k+l}

Bapuanrt 6. 4 = {I‘k eN;n=k* J
A={1<n<100;ne N}
Bapuant 7. 4= %‘n—z’d+ddz’fd }
A={7<n<23neN|
Bapuant 8. 4 = {t‘n —-doiid }
A:{IBS n< 26;neN}
Bapuant 9. 4= {’l‘k eN;n =3k+1}

A:{Z‘ZSnS%;neN}
Bapuant 10. 4= %‘keN;n=3k+2}
A={-11<n<0neN}

Az{z‘lSnSIS;neN}
Bapuant 5 A= %‘keN;nz%}
A={B<n<30nenN]

IIpakTnyeckas padora Nell.
Tema: Pemenue 3aga4 Ha onpeiesieHre BEPOSITHOCTH
Heas: HayunTtscs pemats 3a1a41 0 OCHOBHBIM ()OPMYJIaM TEOPUU BEPOSTHOCTEW U KOMOMHATOPUKHU
24. CkonbKUMH cITOcO0aMU MOXKHO COCTAaBHUTH J030p M3 p cojjaaT U t opUIEpOB, €CIU UMEETCS Pi
conpar u t; opuIEepoB.
JlanHbIe K 3ama4e npuBeacHBI B Tabmume No 1.

Tabauya No 1.
Ne 1 2 3 4 5 6 7 8 9 10
Bap.
D 8 7 5 4 6 5 5 6 5 7
t 2 2 2 3 2 2 2 3 2 2
D 20 | 14 | 12 | 10 | 16 | 12 | 14 | 18 2 | 19
0 3 1 3 4 4 5 4 7 5 7

25. Pemute 3agauy:
Bapuanr 1.
Kon 3amka cocrout u3 5 mudp: 1, 3, 5, 7, 9. Kaxnaas uudpa Bcrpedaercs poBHO 0AUH pa3. Torga yemy
PaBHO MAaKCHMMaJbHOE KOJMYECTBO 3aMKOB C TakuMHu kojgamu? KakoBa BEpOATHOCTh yraaatb KoOJ
BBIOpaHHOM HayTaa 3aMKa?
Bapuanr 2.
[IuH-KOIT TIIACTUKOBOM KapThl cOCTOUT U3 5 mudp: 9, 8, 7, 6, 5. Ecnu Ob1 kaxxaas nudpa BCTpedanach
POBHO OJWH pa3, TO YEMy paBHO MaKCHUMaJbHOE KOJIMYECTBO KapT C TakuMu koaamu? Kakoa
BEpPOSITHOCTH yrajaaTh KOJ BRIOpAaHHOM HayTas KapThl?
Bapuanr 3.
Kon 3amka coctout u3 4 mudp: 1, 3, 5, 7. Kaxngas uudpa BcTpedaeTcss poBHO OAuMH pa3. Torma yemy
PaBHO MaKCUMaJlbHOE KOJMYECTBO 3aMKOB C TAKUMHU KOJIaMU?
Bapmuanr 4.
[Tapons cocrout u3 5 OYKB: K, 11, M, H, 0. Kaxkast OykBa BcTpeyaeTcst poBHO OJMH pa3. Torna yemy paBHO
MaKCHMaJIbHOE KOJWYECTBO BO3MOKHBIX Maposieii? KakoBa BEpOsSTHOCTh yragaTh Mapoib?
Bapmuanr S.
[Taponb coctout u3 6 OykB: a, b, c, d, 1, j. Kaxxmas OykBa BcTpeuaeTcs poBHO OJIWH pa3. Torma uyemy
PaBHO MaKCUMaJlIbHOE KOJIMYECTBO BO3MOXKHBIX naposieii? KakoBa BeposTHOCTb yragaTh Hapoib?
Bapmuanr 6.
ABTOMOOMIIIO MOET OBITH MPHUCBOEH HOMEp, cocTosmuil u3 4 mudp: 2, 4, 6, 8. LHudper B HOMEpe
TOBTOPSITECSL HE MOTYT. Torma 4emy paBHO MaKCHMaJIbHOE KOJIMYECTBO aBTOMOOWMIICH, KOTOPHIM MOTYT



ObITh TPUCBOEHBI Takue Homepa? KakoBa BEpOSTHOCTh yrajarb HOMEpP BBIOPAHHOTO HAyraj
aBTOMOOMIIsA?

Bapmuanr 7.

[TuH-KOT TUTACTUKOBOM KapThl cocTouT U3 6 udp: 1, 2, 3, 4, 5, 6. Ecnu Ob1 kaxknas nudpa BcTpedanach
POBHO OJWH pa3, TO YE€My paBHO MaKCHUMaJbHOE KOJIMYECTBO KapT C TakumMu koaamu? Kakoa
BEpPOSITHOCTH yrajaTh KO BRIOpAaHHOM HayTraj KapThl?

Bapuanr 8.

ABTOMOOWIIIO MOKET OBITh TIPUCBOCH HOMEp, cocTosmmit u3 5 mudp: 2, 4, 6, 8, 9. lludpsr B HOMEpe
MOBTOPSTHCS. HE MOTYT. Torma yemy paBHO MaKCHMalbHOE KOJMYECTBO aBTOMOOWIIEH, KOTOPHIM MOTYT
OBITb TPUCBOCHBI TakWe Homepa? KakoBa BEpOSATHOCTH yrajarh HOMEpP BBIOPAHHOTO HayTal
aBTOMOOMIISA?

Bapmuanr 9.

[Tapons coctout u3 4 OykB: a, 0, B, r. Kaxknas OykBa BcTpedaeTcs poBHO OuH pa3. Torma dyemy paBHO
MaKCHMaJIbHOE KOJWYECTBO BO3MOKHBIX Maposieii? KakoBa BEpOsITHOCTh yragaTh Mapoib?

Bapuant 10.

[TuH-KOIT TIITACTUKOBOM KapThl cocTouT U3 4 nudp: 3, 4, 5, 6. Eciu 661 kaxaas nudpa BcTpeyanach poBHO
OJIUH pa3, TO YeMy PABHO MaKCHUMAaJIbHOE KOJMYECTBO KapT ¢ TakuMmHu kojamu? KakoBa BeposSTHOCTH
yraziath KoJl BHIOpaHHOW HayTaJl KapThl?

3. Pemwure 3a7a4y, npuMeHsst OCHOBHBIE (hOPMYJIBI TEOPHH BEPOSTHOCTEN
Bapuant 1: Homep cepum BBIMTPBIIIHOIO OwWJIeTa BEIIEBOM JIOTEPEM COCTOMT W3 MATH LHP.
Onpenenutb BEPOATHOCTb TOTO, YTO HOMEpP MEPBOM BBIUIPBHIIMIHON cepuH OYyJIeT COCTOSATh M3 OIHHX
HEYETHBIX LUPD.
Bapuant 2: Jluthe B OonBaHKax Ijs AajbHeHIIed oOpaOOTKMU MOCTYMaeT M3 ABYX 3arOTOBUTENIBHBIX
uexoB. Ilpu sTom marepuan nepsoro nexa umeer 10% Opaka, a marepuan Broporo uexa 20%. Haiitu
BEPOSITHOCTH TOT'O, UTO B35B HayAauyy Mo OOJIBAHKE U3 KaXJI0TO 11eXa, MOJIyYuM uzzenue 06e3 1edeKTos.
BapuanTt 3: B xaxnoit cepun otepeiHbix OmneroB umeercsa no 50 obauranmii. [To ycrnoBusiM notepen
KpynHble BRIUrpbIHU (HaunHas ¢ 1000 pyOueii) majaroT JMIIb HA OJMH HOMEp OOJIMraliiy BhIMTpaBIIeH
cepun. KakoBa BEpOSTHOCTb TOTO, YTO MEPBbIM KPYMHBIN BBIMIPHIII B JIOTEPEH BBINAAAET HA OOIUTaIHIO
C HOMEPOM, KpaTHbIM 2, 3, uiu 77
BapuanT 4: B cocyne Haxonutcs 11 mapoB, U3 KOTOpbIX 4 1BeTHBIX U 7 Oenbix. HaiiTu BeposSTHOCTD
JIBYKPATHOTO H3BJICYEHUS] M3 COCYyJa LBETHOIO IIapa, €CIU BBIHYTHIM IIap BO3Bpamiaercs oOpaTHO B
cocyz.
Bapuant 5: PaGouunii o6cmyxnBaeT OJHOBpeMEHHO 4 CTaHKa, U3 KOTOPHIX Ha MEPBOM BEPOSTHOCTH
HapyIleH!s] HOpMaJbHOM paboThl B TeUEHUE Yaca nocie nposepku cocrasiser 0,1, Ha Bropom — 0,15, Ha
tpetbeM — 0,2, Ha uerBépTOoM — 0,25. KakoBa BeposiTHOCTH OecrniepeOoiHON pabOThl BCeX UETHIPEX
CTaHKOB Ha MPOTSYKEHUHU OJHOTO yaca?
Bapuant 6: B Mmemke cmemanbl HUTH TpEX 1BeTOB: Oenbix — 50% kpacHbix — 30%, uépnbix — 20%.
Onpenenuts BEPOSITHOCTH TOTO, YTO IIPU MOCJIEA0BATEILHOM BBITATMBAaHUM HAyTaJ TPEX HUTEH OKaXyTCs
BCE HUTH OJHOTO I[BETA.
Bapuant 7: Tpu cTpenika CTpessioT B OAHY MUIIEHb; IIPH 3TOM U3BECTHO, YTO BEPOATHOCTDH IMONAJAAHUS C
oaHoro BeicTpena paBHa: 0,8 —y I crpenka, 0,7 — y II crpenka, u 0,6 — III ctpenka. Haiitu BeposITHOCTh
MOSIBJICHUSI B MUIIIEHU TpeX NPOOOHH B pe3ysIbTaTe OAHOBPEMEHHOI'O BBICTPEa BCEX TPEX CTPEIIKOB.
Bapuant 8: PaGounii o0ciykuBaeT Tpu ctaHka. Mi3BecTHO, UTO BEpOSTHOCTh OecriepeOoiiHoM paboThl Ha
MIPOTSDKEHUM OJHOIO yaca I0CJe€ HajaJKu paBHa g nepsoro cranka 0,9, ana Broporo — 0,8 m ans
tperbero 0,7. HaiiTu BepoATHOCTH TOTO, YTO 3a 3TOT Yac JIMIIb HU OJMH CTAaHOK HE MOTpelyer
BMEIIIAaTeIbCTBA paboyYero.
BapuanT 9: B TpeHnpoBKax 1o napHbIM COPEeBHOBAHUSAM B Oere ydyacTBYIOT 6 CTYJ€HTOB rpynmnsl A — 21,
7 crynentoB J] — 21, u 8 crynenToB B -21. HaliTu BeposTHOCTB TOT0, YTO MO XepeObEBKU B IEPBYIO Mapy
OeryHOB BOMAYT /iBa y4aluxcsl TOJIbKO U3 rpynmbl A -21 unu Tonbko u3 rpymnmsl ] -21.
BapuanTt 10: B naptun u3 100 o1nHaKOBBIX 110 HapyXHOMY BHUIy u3fenuid cmemanusl 40 mryk I copra
u 60 mryk Il copra. HailTu BeposATHOCTH TOTO, UTO B3AThIE Hay1auy 2 U3JEIUs OKaXyTCsl OJHOTO COpTa.



IIpakTHyeckas padora Nel2.
Tema: Pemenue 3amau Ha HaXOXKJIECHUE BEPOATHOCTH COOBITUS MPH MU3YyYCHUU U MJIAHUPOBAHUHM PHIHKA
YCIIYT Ha TPAHCIIOPTE
Henab: Hayuutbes npuMeHsTh popMysie TeOpUU BEPOSITHOCTEH ISl pelieHus MpodecCHOHANbHBIX 33124
26. Ha omgHOW CTaHUMHM HAXOIMUTHhCA S MACCAKUPCKUX W (Q TOBApHBIX MOE3A0B, a Ha APYrom Si
naccaxupckux M Qi toBapHbiX. C KaXXJOM CTAaHUMHU BBHIILIO MO OAHOMY MO€3Ay. BbIYMCINUTH
BEPOSITHOCTh TOTO, UTO 00a 1Moe3/1a OKaKyTCsl MacCaXKUPCKUMH.

Tabauya No 1.
Ne papuanrTa 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
Qi 9 7 3 8 5 1 9 6 4 4

27.1loe3a COCTOMT W3 S IOJYBAarOHOB, t KPBITBIX BaroHoB, p ILHUCTepH u q miardopm. Haiitu
BEPOSITHOCTH TOTO, UTO OTLETVIEHHBIH BaroH OKa)XeTcsl He I1aT(hopMOoH.

Tabauya No 2.
Ne papuanTa 1 2 3 4 5 6 7 8 9 | 10
Yucno momyBaroHoB, s 15 12 13 14 15 16 17 18 19 | 10
Uucno mucrepH, p 10 8 12 14 10 8 14 6 10 | 8
Yuco KpbIThIX BaroHoB, 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. Ilaccaxupckuii 1OE3J COCTaBJIEH TaK, YTO IEPBbIE BaroHbl - KyIEWHbIE, a 3aTeM MIyT
riankapTHeie. HaliTu BEpOATHOCTH TOTO, YTO MaccaXKup, KynmuB OWUJIET B Kyme, OyJeT exaTh B
BAaroHe C HEYETHBIM HOMEPOM.

Tabauya Ne 3.

Ne Bapuanra 1 2 |3 4 5 6 | 7 8 |19 |10 2
KonndecTBO KyneiHbIX BaroHOB 8 10 | 8 6 6 4 10 | 8 12 | 4 Ha
KonunuecTBo miiankapTHbIX BarOHOB 6 4 8 8 10 | 8 6 4 4 12 f;ﬁg

B TeueHWe AHS TpuObIBaOT 4 moe3na. BeposarHocTe mpuObITHA 0€3 Omo3gaHust Ui MEPBOTO
roe3/ia paBHa aj, IS BTOPOro — az, AN TPEThEro — a3 W JJIA 4YeTBepTroro — a4. Haiioure
BEPOSTHOCTH TOTO, YTO KAXIBIN MTOE3]] MPHUIAET HA CTAHIIUIO BOBPEMS.

Tabauya No 4.

Ne BapuaHnTa 1 2 3 4 5 6 7 8 9 10
al 0,72 1 0,83 | 0,67 | 0,59 | 0,92 | 0,76 | 0,85 | 0,94 | 0,82 | 0,69
a 0,85 10,75 (0,86 | 0,69 | 0,84 | 0,87 | 0,78 | 0,85 | 0,98 | 0,83
a3 0,66 | 0,69 | 0,79 | 0,85 | 0,98 | 0,95 | 0,74 | 0,64 | 0,67 | 0,95
a4 0,91 0,72 10,93 |0,78 | 0,67 | 0,82 | 0,96 | 0,88 | 0,74 | 0,88

IIpakTnueckas padora Nel3.
Tema: 3amaun Ha pacnpenencHUe ciIy4aiiHOW BETUYHHbI
Ieas: Hayuntses pemarts 3a1a4u 0 COCTABICHHUIO 3aKOHA PACIIPENIEIICHUs CIIyYaiiHON BEJINYUHBI
30. CocTaBbTE€ CTAaTUCTHUYECKOE PACIPENEICHUE U 3aKOH PACIpPEACNICHUS CIy4alHON BEJIWYUHBI IO
JTAHHBIM CJIEIYIOIIECH 3a/1a4H:
Bapmuanr 1.




Ha crannum Haxomgwiuck 6 cocraBoB, M3 HUX — 4 maccaxupckue. M3BectHo, urto 3 cocrtaBa yxe
ornpaBwIACh. COCTaBbTE 3aKOH PacCHpeleseHUs CIy4YallHONW BEJIMYMHBI, XapaKTepU3YIOIIEH KOJIMYECTBO
MaCCaXKMPCKUX COCTABOB BBIIEANINX C JAHHON CTAHLIUU

Bapmuanr 2.

[lo ogHOMY M TOMy € MapHIpyTy B HEAEII0 CO CTAaHIUM OTHPABISAIOTCA 3 cocTaBa. BeposTHOCTb
OTHpPaBJICHUS N0 pacHucCaHuio s Kaxkaoro paBHa 0,8. CocTaBbTe 3aKOH pacHpeAesieHUs CIy4ailHOTO
4HCJla COCTABOB, OTKJIOHMBILNXCS OT PAaCIUCAHUS.

Bapmuanr 3.

CocTaBbTe 3aKOH pacupeeIeHNs CIy4aiiHOro YKcila BATOHOB C HEIOJIaJJKaMH, €CJIM B COCTAaBE 8 BarOHOB,
a BEpPOSITHOCTh, YTO BaroH MOXKET OBbITh C Hemodaakamu, paBHa 0,01

Bapuanr 4.

Ha cranuum pacrnosnoxkeHo 3 He3aBUCUMBIX MyTH. B TeueHue yaca Ha KaxAbld MyThb NPUOBIBAEeT IO
onHOMYy Toe3ny. BeposdrHocTs omno3manus Ui Kaxnporo mnoe3ga paBHa 0,1. CocraBbTe 3aKoH
pacnpeeneHys Yrciia orno3JaBiinX M0e3/10B Ha JaHHYI0 CTaHIIMIO B T€YEHHE Yaca.

Bapmuanr S.

B kacce mMeroTcsi OmieThl Ha Ommkadimmii moesn Ne039M «Yda — Mocksay, B komuuecTse: 11
IUTALKAPTHBIX Mo 1eHe 2869py6., 18 kymelHbix mo neHe 2955 py0. m 21 mokc mo nene 8213 pyo.
CocraBbTe 3aKOH pacupeeseHus CIydYailHON BETUIHHBI 1IEHbI OMJIETOB.

Bapuanr 6.

Ha cranmum Haxomumuch 8 COCTaBOB, M3 HUX — 3 maccaxkupckue. M3BecTtHO, uTo 4 cocraBa yke
otnpaBuiIKch. COCTaBbTE 3aKOH paclpelesIeHus CIIy4aiiHON BEJIMYMHBI, XapaKTepU3YIOLIEH KOJINYECTBO
MaCCAKUPCKUX COCTABOB BBIMICAIINX C HaHHOﬁ CTaHIINN

Bapmuanr 7.

I[To ogHOMY M TOMy € MapuIpyTy B HEIEII0 CO CTaHUMUHM OTHpaBisAtoTcs 4 coctaBa. BeposTHOCTH
OTIIPaBJICHUs 110 pacHucaHMio JUisl Kaxkaoro pasHa 0,9. CocTaBpTe 3aKOH pacHpelesIeHUsl CIy4aiiHOTrO
quciia CoOCTaBOB, HEC OTKIIOHHMBIIMUXCS OT paCcliiCaHu.

Bapuanr 8.

CocTaBbTe 3aKOH paCHpeACNICHUs CIyYalHOrO YHWCiIa BaroHOB C HEMOJajgkamu, eciii B coctaBe 10
BaroHOB, a BEPOSITHOCTh, UTO BarOH MOXKET OBbITH ¢ Henosaakamu, pasHa 0,02.

Bapmuanr 9.

Ha cranuum pacnonoxeHo 4 myTH, HE 3aBUCAIIUX IPYr OT JIpyra. B TeueHue uyaca Ha KaKOblii IyThb
MpUOBbIBAET MO OJHOMY Moe3ay. BeposTHocTh omo3manHus Juis Kaxkjaoro moesfga paBHa 0,2. CoctaBbTe
3aKOH paclpeesIeHus Yucia OMo34aBIINX M0€3/10B Ha JaHHYI0 CTAaHLIMIO B TEYEHHE Yaca.

Bapmuanr 10.

B kacce umerorcs 6unets! Ha Onrxaiimuii moe3a Ne013V no mapupyty «Yda — Camapay, B KOTHYECTBE:
9 mnankaptHbeIX 1o meHe 1486py0., 19 kymeinbix mo 1ene 3552 py0. u 28 miokc mo 1iene 4236 pyo.
CocTtaBbTe 3aKOH pacIpeaesieH s Cy4aiHOM BeIMYUHBI LIEHbI OMIIETOB.

IIpakTnyeckas padora Nel4.
TeMa: HaxoxcneHHe MATEMAaTUYCCKOI'O OXXHUAaHUA, I[I/ICHepCI/II/I 158 cpeleero KBa)IpaTI/I'—IHOFO OTKJIOHCHUA
JUCKPETHOM CIIy4allHOM BEJIMYMUHBI 3aKOHOM pacIpeiesIeHUs
Ieas: Hayuntbes pemate 3a1a4n Ha BEIYMCICHHE XapaKTEPUCTUK CIIy4YaliHON BEJTUYUHBI
31. /lana BpI0OOpKa, 3aJaHHAS CTATHCTHYECKUM paclpeesieHueM.

A) Haiigute 00beM BbIOOPKH;

b) Haiizute BbI00pOUYHOE cpe/iHee AJsl JAHHOTO BAPHALIMOHHOIO PSA/Ja;

C) CocTaBbTe 3aKO0H pacnpe/ejeHusi BEPOSITHOCTEH;

) Haiininte MaTeMaTH4YecKoe 0:KUIAHNE CIAYUYAHHON BeJNYMHBI

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

BapuanT 2.



Xi 1 2 3 4

nj 5 4 8 3
Bapuanr 3.

Xi 1 2 3 4

nj 7 4 5 2
BapuanT 4

Xi 1 2 3 4

nj 2 4 3 7
Bapwuanr S.

Xi 1 2 3 4

nj 6 4 5 8
Bapmuanr 6.

Xi 1 2 3 4

nj 2 5 4 3
Bapmuanr 7.

Xi 1 2 3 4

ni 2 9 3 5
Bapmuanr 8.

Xi 1 2 3 4

nj 6 2 8 3
Bapuant 9.

Xi 1 2 3 4

nj 5 7 6 4
Bapmuanr 10.

Xi 1 2 3 4

nj 4 7 3 8

IpakTnyeckas padora Nel5.
Tema: Pemenue 3a1a4 Ha uncinenHoe auddepeHurpoBanme
Hean: HayunThcs HaX0qUTh NPUOIMKEHHOE 3HAaYEHUE POU3BOAHOMN (PYHKIIUHU B TOUKE C TOMOIIIBIO
YHUCJICHHBIX METOA0B
1. Jana tadauua 3HaYeHnid HekoTOpOoi pyHkuuu y=f(x). 3amotHuTe TAa0IMIY KOHEYHBIX

pasHocreii. Haiizure 3nauenne A’y
Bapuanr 1.
i Xi Yi Ay, | Ny,
0 7,5 8,3
1 7,6 7,2
2 7,7 6,0
Bapuanr 2.
i Xi Yi Ay, A2yi
0 7,4 8,2

1 7,6 7,1
2 8,1 6,5
Bapmuanr 3.

i X; Y; Ay, Azyl.
0 8,5 7,6
1 8,6 6,9
2 8,7 6,8
Bapmuanr 4




i Xi Yi Ay, | Ny,

0 53 6,3

1 52 5,9

2 4,6 5,7
Bapuanr S.

P X Y [ [y
0 4,6 8,9

1 4,8 8,6
2 5,6 8,2
Bapuanr 6.

i Xi Yi Ay, | Ny,
0 2,3 5,2

1 2,1 6,9
2 1,8 7,2
Bapuant 7.

1 Xi Yi Ay, Azyi
0 3.3 6,5
1 3,6 7,4
2 3.8 7,2
Bapmuanr 8.
i X Yi Ay, Azyl.

0 4,3 5,8
1 4,5 5.6
2 4.8 5,2
Bapuant 9.
i Xi Yi Ay, | Ny,
0 6,3 9,2
1 6,4 8,0

2 6,6 8,4
Bapmuanr 10.
i X Y; Ay, Azyi

0 9,6 8,3
1 9,5 8,4
2 9,3 8,1
2. ®ynkuus y=f(x) 3agana B Buae Taéaunpl. Haiinute 3nauenue f'(a¢) ¢ TOUHOCTHIO 10 COTHIX
Bapmuanr 1.
Xi 0 1 2
Yi 5.8 5,1 4,8
a=(0,1
Bapmuanr 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=(,2

Bapmuanr 4
Xi 0 1 2
Yi 7,5 6,8 6.4
a=0,1
Bapuanrt S.
Xi 0 1 2
Yi 3,1 2,6 23
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 5,5 5,9
a=0,1
Bapmuanr 8.
Xi 0 1 2
Yi 2,8 3,4 4,4
a=0,1
Bapuant 9.
Xi 0 1 2
Yi 5,8 5,2 4,7
a=(0,2
Bapmuanr 10
Xi 0 1 2
Y | 27 3,2 4,0
a=(0,1

IIpakTnueckas padora Nel6.
Tema: BrruncneHne HHTErpaioB ¢ TOMOIIbIO YUCICHHBIX METOA0B. OIleHKa MOTPEITHOCTH
He.]'[]): Hay‘-II/ITBCSI HaxXoaUuThb HpI/I6JII/I)KGHHOC S3HAYCHHUEC UHTCTPAJIOB ¢ TIOMOUIBIO YUCJICHHBIX METOJ0B
3. Bbluuciaure JaHHBIH oOmNpeJeJeHHbI ¢ NMOMOBLIO (GOopMYyJibl Tpameuuu, €cjau 3aJaHbl
NpuodIMKeHHbIe 3HaYeHus] GyHKIHU
Bapuanr 1.

1 .
J~ 512n X s
0 X +1
x [000] 025 |0,50 | 0,75 | 1,00
y 1000] 023 ]038 | 044 | 0,42
Bapuanr 2.

1
J-xcosx

dx =
x+1

x [000] 025 |05 | 0,75 | 1,00
y 1000] 0,19 ]0,29 | 031 | 0,27
Bapuanr 3.

1

dx
I dx =
o COSX

x [000] 025 10,50 | 0,75 | 1,00
y 1,00 | 1,03 | 1,14 | 1,37 | 1,85

0




Bapmuanr 4
1 .
J- sinx

x+1

x [000] 025 |0,50 | 0,75 | 1,00
y 10,00] 020 ]0,32] 039 | 0,42
Bapmuanr S.
1
L.
o X +Cosx
x [000] 025 |05 | 0,75 | 1,00
y |100] 082 |0,73 ] 0,67 | 0,65
Bapuanr 6.

J.x dx ~

x [000] 025 |0,50 | 0,75 | 1,00
y 10,00] 006 |0,28 ] 0,77 | 1,85

Bapmuanr 7.
1

J- e dx~

0
X 0,00 | 0,25 | 0,50 | 0,75 1,00
y 1,00 | 0,98 | 0,88 | 0,66 | 0,37

Bapuant 8.
1

X
I dx =
o COS X

x [1000] 025 10,50 | 0,75 | 1,00
y 1000] 026 | 0,57 1,03 1,85

0

Bapuant 9.

1
COS X
I dx ~

o x> +1
x [000] 025 |05 | 0,75 | 1,00
y |1,00] 091 |0,70 | 047 | 0,27
Bapuant 10.

1

1
J. - dx =
o Sinx +1

x [000] 025 | 0,50 | 0,75 1,00
y 1,00 | 0,80 | 0,68 | 0,59 | 0,54
4. Bpruucaure npudIMKeHHOE 3HAYEHHE ONpeaeJIeHHOr0 HHTerpaJia no ¢popmyJie Tpanenuu,
cyuTas mwar papabsiM h=0,5. Haiininte 3Ha4eHne HHTErpaJia, BOCNOJIb30BABUINCH
aHAJIMTHYEeCKUMHU MeTogamMu. CpaBHHMTE MoJy4eHHbIe pe3yabTaThl. Haiiiure adco10THYIO U
OTHOCHTEJbHYI) MOTPEeIIHOCTH NPUOIHKEHHOT0 3HAYECHUS.
Bapmuanr 1. Bapmuanr 6.

2 2
j (3x +2)dx j (8x° +1)dx
0 0

Bapuanr 2. Bapuant 7.



j (3x* +2)dx
l;apnaHT 3.

j. (4x> +2x)dx
](;apnaHT 4.

j. (6x° +4x)dx
](;apnaHT 5.

3

[ 0x* +4x)dx

i(lzx2 +3)dx
l;apnaHT 8.

i (15x° +7x)dx
1BapuaHT 9.

.2[ (5x* +3x)dx
](;apnaHT 10.

2

[ (6x° +3x)dx

0



6. PyOeskHbIii KOHTPOJIb

Py0OexxHbIil KOHTPOJIb 110 y4eOHOUM AMCHUIUIMHE «MaTteMaTrKay [l CelruaaibHOCTH
23.02.04 mpoBonutca B (opMmMe 3K3ameHa, MPOBOAMMOrO B MNHCbMEHHON Qopme. Ha
BBINIOJIHEHWE NUCHBMEHHOM paboThl pPyOEKHOrO0 KOHTPOJS MO MaTeMaTUKe Jaercs 3
akagemudeckux yaca (135 munyt). PaboTta pyOeKHOro KOHTPOJISE COACPXKUT S 3aJaHuM.

Ha »k3amene yuamuecs JOJKHBI T10Ka3aTh: BIAJEHUE COOTBETCTBYIOIIMMHU
MaTEMaTUYECKUMH METOJAMM W IIPUEMaMM DPELICHUs 3a]ad; YETKOE 3HAaHUE OCHOBHBIX
(GopMyn y4eOHBIX pa3[esnoB IUCLUUIUIMHBI; YMEHHE YETKO MPOBOJUTH MaTEeMaTHYECKHE
pacCyXJIeHHs B IMCbMEHHOM H3JI0)KEHUH; YBEPEHHOE BIIaJCHUE OCHOBHBIMU YMEHUSMU U
HAaBbIKAMM, IPEAYCMOTPEHHBIMH IPOrpaMMOi, YMEHHE NPUMEHATh UX IPU PELICHUU
3azay.

Pe3ynpTaTel KOHTpOJII NPHU3HAKOTCS  IOJIOKUTENBHBIMA B Clly4ae, €ClH
oOyyJaronuiicss npu ciade paboThl MOIYYUII OTMETKY HE HUXKE YIOBIETBOPUTEIBHOM.

6.1. Kputepun ouleHKU NUCbMEHHOH Pad0Thl Py0e:KHOr0 KOHTPOJISI

[Tpu orieHKe B MEPBYIO OYEpEIb YUUTHIBAIOTCS MOKA3aHHBIC YUYAIIUMUCS 3HAHHS U
yMmeHust. OLeHKa 3aBUCUT TAaK)Ke OT HAUYHS M XapaKTepa MOrPelrHOCTeH, JOMyIEHHBIX
ydamuMucsa. Cpeld MOTPENIHOCTEeH BBIACISIOTCA OMMOKM M HenodeTsl. [lorpemHocTtsb
CUHMTAETCs] OIIMOKOM, €CTM OHa CBHUJETEIBCTBYET O TOM, YTO y4YAIllUWCS HE OBJIAJeI
OCHOBHBIMHU 3HAHUSIMU M YMEHUSIMH, YKa3aHHBIMU B MIPOTpaMMe Y4eOHOU MucuurinHbl. K
HEJ0YeTaM OTHOCSTCS MOTPENTHOCTH, CBUETEIHCTBYIONINE O HEAOCTATOYHO TOJHOM HIIU
HEJ0CTATOYHO MPOYHOM YCBOCHUU OCHOBHBIX 3HAHMM W YMEHHH WM 00 OTCYTCTBUU
3HaHWM, HE CUMTAIOIIUXCS B MPOTpaMME OCHOBHBIMU. HemodeTamu Takke CUUTAIOTCS:
MOTPEITHOCTH, KOTOPhIE HE TMPUBEIH K HCKAKEHUIO CMBICIA TMOJYYSCHHOTO YYalTuMCs
3aJIaHus WK CIToco0a ero BBIMTOTHCHMS; HEaKKypaTHas 3aliCh; HEOPEKHOE BBHITIOJHEHUE
geprexa.

['panniia Mexay OMMOKAMH M HEIOYETaMH SBJISETCS B HEKOTOPOW CTEIICHH
ycioBHOM. [Ipu omHUX 0OCTOSATENHCTBAX MOMYIICHHAS YYAIIUMHUCS MOTPEIIHOCTh MOXKET
paccMaTpuBaThCSl TpETojaBaTesieM Kak omubOka, B Apyroe BpeMs W TPU JPYTHX
00CTOSITETLCTBAX — KaK HEIOYET.

Pemenue 3amaum cuurtaercs O€3ympedHbIM, €CJIM MPaBUIBLHO BBIOpaH CIOCO0
pEelIeHHs, CaMO PEIICHUE COMPOBOKIAACTCS HEOOXOTUMBIMU OOBSICHEHUSMH, BEPHO
BBITIOJIHEHBI HY’KHBIE BBIUHMCICHHS W NpeoOpa3oBaHMsl, TOJTYyYEH BEpPHBIM OTBET,
MOCTIEIOBATEIbHO U aKKYPATHO 3aIMCAHO PEILICHHE.

OreHka OTBETa y4aIerocs MpoOBOAUTCS 1O MATHOAIUIEHON CUCTEME.

Kpurepun ommodok



Bujg omiuoxku

HNMeoninecs He04YeThI

I'py6as ommbka

He3nanue yvammmucs (opmysi, npaBuil, OCHOBHBIX
CBOMCTB, TEOpPEM M HEYMEHUE UX IPUMEHSATH;
HE3HaHUe [IPUEMOB peLeHus 3ajad,
paccMaTpUBaeMbIX B y4eOHBIX pasnenax
AUCLMIUIMHBI, @ TaKKe BBIYMCIUTENIbHbIE OIMIMOKH,
€CJIM OHM HE SIBJIAKOTCS ONUCKOMN

Herpy0as ommbka

[lorepst KOpHS WIM COXpaHEHWE B  OTBETE
MOCTOPOHHETO KOPHSI; oTOpachIBaHue 6e3
OOBSICHEHUI OJIHOTO M3 HUX U PABHO3HAYHBIC UM

Henouer

HepaunonanbsHoe pelIEHuE, OITMCKH,
HEIOCTATOYHOCTh WJIM  OTCYTCTBHE TOSICHEHUH,
000CHOBaHUH B PEIICHUIX

OuneHka NMCbMEHHOI padoThl Py0e:KHOT0 KOHTPOJIS

Onenka ypoBHs

HNmeromuiics pesyabrat

PaGota BhIMOTHEHA TOMHOCTBIO; B  JIOTHUYECKHUX
PacCyKIIEHUAX U OOOCHOBAHWH PEIICHUS HET Mpooe
JOB W OMMOOK; B PEIICHMH HET MAaTeMaTHYeCKUX
omMOOK (BO3MOYKHA OJIHA HETOYHOCTb, OIMCKA, HE
SIBJISTFOITIASICSL CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAHMUSI
y4e0HOIr0 MaTepuaa)

PabGora BEINIONIHEHA IIOJHOCTHIO, HO OOOCHOBAHMS
IIaroB pelIeHUs HEJIOCTATOYHBI; TONMYyCTHMa OJIHA-]IBE
HEerpyObIe OIMMOKY WM JBA-TPH HEJI0YETa

Jonymensl Oonee OMHOM OMMOKM WM Oojiee JBYX-
TpeX HEJO0YETOB B BBIKJIAJIKAX, YepTEeKaxX WIH
rpadukax, HO y4allUWcs BianeeT 00s3aTeIbHBIMU
YMEHHSIMU 110 YUeOHON TUCIHUILIMHE

MOATOTOBKH
baun BepOanbHbiii
(oT™MeTKA) aHaJor
5 OT1an4HO
4 Xopouio
3 VY noBnerBopu
TEJNBHO
2 Heynosnerso
pPUTEIBHO

JlommyIieHsl CylecTBEHHbIE OMMOKH, ITOKA3aBIIUE, YTO
yyalliuiicss He BIIaJieeT 00s3aTeIbHBIMU YMEHUSIMHU TI0
y4eOHOM JUCHUMIUIMHE B TMOJHOM Mepe; paboTa
nokaszajga  IIOJHO€  OTCYTCTBHE Yy  ydYallerocs
00s13aTeNIbHBIX 3HAHUW W yMEHUM WM 3HAYUTEIbHAs
4acTh Pa0OTHI BHINOJHEHA HE CAMOCTOSITEIBHO.




6.2. TexcT pacyeTHBIX 32IaHUH PY0OEKHOT0 KOHTPOJIS

Paznea 1. MaremaTnueckuii aHAJIN3

1.

. Haitgure mpon3BoHy0 QYyHKIHMHN y =

Haiigute mpousBoaHy0 QyHKIUN y = ctgx-(3x” +x-2)
x* +6x-56
x*+3

. Haiiaure npou3BoaHyo GYHKIUH y = (x* +2x—5)-Inx
. Haiinute 3HaueHune mpou3BoaHON QYHKIMK y =Inx+4x’, B TOUKE x, =5
. HaiiguTe 3HaueHne mpou3BOIHON QYHKIIUU y =cosx+e” B TOUKE x, =T

2
3
4
5
6.
7
8
9
1

v o . T
HaiinuTe 3HaueHne mpou3BOAHONU (PYHKIIMHU y = sin x —3fgx B TOUKE x, = 3

. Haiiaure npou3BoHYIO CIIOKHON QyHKIMH y =In(x’ +5x” —2x =6)

. HaiiaguTe mpou3BoOIHYIO CIIOKHON (QYHKIIUU y ="

. Haiinmure mpou3BOAHYIO CIIOKHONU QYHKIIMH y = cos(x + 2gx)

0.Bblunciute NpHONMKEHHOE 3HAUGHHME BHIPAKEHHS 3/812 C HCIONB30BAHHUEM

muddepennnana GyHKuumu

11.Bpiuncnure npuOIMKEHHOE 3HAYEHHE BbIpAXKEHUS 3/64,03 C HCIOJIb30BAHHEM

12.Bbruucnure NpUONIMKEHHOE 3HAYeHUE BbIpaxkeHus 3/125,2
muddepennnana GyHKIUHA

muddepentinana GyHKIUA

o

HCIIOJBb30BaAHHUECM

13.Beiunciaute npuOIMKEHHOE 3HAYEHHE BBIpAXKEHUS £/256,04 C HCIOJIb30BAHUEM

muddepennmana GyHKIAA
14.Haitgute uaTerpat J' (2sin x +

)dx

COS X

15 Haiiyure unrerpan [ (e” +l)dx
X

16.Haitgute unterpan I (Bcosx+e")dx

17.Haitaure naTerpan J'(e" +

)dx

Sll’l X

18.BeiunciauTe onpeneneHHbI WHTErpal, moib3ysick Gopmynoi Herorona-JleitOnuia

1
I(Sx“ +3x% —1)dx

-3

19.BpruuciauTe onpeaeaeHHbId HHTErpall, moJb3ysachk ¢hopmynoi HeroToHa-JIeiboHuIa

2
j(3x2 —4x+3)dx

20.BpraucnuTe onpeaeaeHHbId UHTErpall, noJb3ysack ¢opmynoi HeroToHa-JIeiioHua

21.BpryuciauTe onpeaesieHHbIM HHTErpa

0
j(5x4 +3x% —1)dx

[



. 5
22.BBIYUCIUTE ONPENEIICHHBIA HHTETPal j —dx
4

Jx
36
o 3
23.BpIuncauTe ONpeesIeHHbIA HHTErpa J— dx
X

oV

24.B ©menM  MOCTOSIHHOIO  TOKa  MOIIHOCTh  PETYJHUPYETCs IO  3aKOHY
y=-2x"+33x* —180x+15. Haiinure TOouky Makcumyma naHHOW (yHkimu. OTBET

000CHYHTE

25.B mend  MOCTOSIHHOIO  TOKa  MOIIHOCTh  PEryJUpyeTcs 10  3aKOHY
y=-x'+12x" —36x+11. Haiinute TOYKy Makcumyma naHHOW GyHKIuH. OTBET
o0ocHyiiTe

26.B 11en1 MOCTOSIHHOTO TOKa MOIIHOCTD PETYIMPYETCS 110 3aKOHY y = x° + 6x” —36x + 40
. Haiimure Touky Makcumyma nanHor Gyskmun. OTBET 000CHYHTE

27.B 1enu MoCTOSIHHOTO TOKA MOIIHOCTh PETYIUPYETCS MO 3aKOHY ¥ = x° +9x° +15x +8.
OrnpeiennuTe HaMMEHbIIee 3HaYeHre GyHKIMU Ha oTpe3ke [-2:;0]. OtBer obocHyiiTe

28.B 11enu NoCTOSIHHOTO TOKa MOIIIHOCTh PETYIUPYETCS MO 3aKOHY
y=-2x" +33x” —=180x +15. Onpeaenure HAaMMEHbIIEE 3HAUeHNE QYHKIIUU Ha OTPE3KE
[3:6]. OtBeT 0GOCHYIITE

29.B 11enu NOCTOSIHHOTO TOKa MOIIHOCTh PETYJIUPYETCS MO 3aKOHY
y=x"+6x" —15x+10. Onpeaennre HAMMEHbIIIEE 3HaUCHHE (QYHKIIUH HA OTPE3KE
[0;2]. OTBET 0GOCHYIITE

30.Beruncnute 1wom@aak (GUIypbl, OrpaHMYCHHOW TpadukoM OGYHKIUH y=x"+1,
npsIMBIMU x=1, x=2 1 ocbto OX.

31.Bbruncnute miomanas (GUrypbl, OrpaHuueHHOM rpadukoM (GyHKIUU y=3x7,
NPSAMBIMHU x=2, x=4 1 0Cbt0 OX.

32.Bpiuuciaute miomaas (GUrypel, OrpaHUYEHHOM TIpadukoM QYHKIUMU y=sinx,

o s
npsMOM x = TR ochro OX.

33.Bbluncnute  muomaas — QUIypel,  OFPaHMYEHHOM  rpadukoM  (QyHKUMH
y =sinx,x e [0;n Ju ockro Ox

34.Beiuuciute miomaab (GUrypbl, OrpaHMYEHHON TpadukoM (QyHKIIUH y:;—lexl

ocbro Ox

35.BblunciuTe miIoNaas (GUrypbl, OrpaHUYCHHONW TrpapukoM GYHKIUH y=25-x"H
ockro Ox

36.Briunciaure o0beM Tena BpallleHUs, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Ox
(Urypsl, OrpaHUYEHHON JaHHBIMU JIMHUAMHU y =3 —x°, x=0, Xx=2

37.Beiuuciaure o0beM Tena BpallleHus, 00pa30BaHHOrO BpalleHuEM BOKpyr ocu Ox
(GuUrypbl, OrpaHUUECHHOMN TaHHBIMHU JIHHUAMHU y = x° —3x, y=4—23%, y=0

38.Haiinure obiee pemenue nud@epeHrantbHOro ypaBHEHUs 2xdx —sin ydy =0

39. Haiigure o6iee perienne auddepeHnnanbHoro ypaBueHus x” -(2y —1)y’ = x> -1

40.Haitnute obuiee pemenue nuddepeHuanbHoro ypaBuenus y'+3y—3=0

41.Haitnute o6iee permenue nuddepeHImanbHoro ypaBHeHus y' +2y—1=0



42.Haitnute o6uiee penienue nuddepeHmanbHoro ypaBHeHus y'+y—1=0
43.Haiinute obuiee pemenue audpepeHmaipHOro ypaBHeHus: y' —y—e* =0

= , —3x+
44 Haiinute ob1ee pemeHue nudepeHnanibHOro ypaBHeHus y' = S
X
o , 4x+y
45.Haitnure ob1ee perienue 1u@pepeHuanbHoro ypaBHeHus y' =
X
. , 3y3 _x3
46.Haiinute ob1ee pemenue nuddepeHnanibHOro ypaBHeHus y' = R
Xy
Y y

47 Haiiyure obmee pemrenne quddepeHuabHOr0 ypaBHeHHsS V' =e * +=
X

48.Haitnute obuiee pemenue nuddepeHnuanbHoro ypaBuenus y" -7y +10y =0
49.Haiinute obmiee pemenue audpepeHmaipHoro ypaBHeHus y" —y' +2y =0
50.Haiinute obmee pemenne nuddepeHnnanrbHoro ypaBHeHus y"+ y' =6y =0
51.Haiinure obiee peumenue qudepeHnnanbHoro ypaBHeHus y"+5y"+6y =0
52.Haiiaute obmee pemenne nuddepeHInanbsHOro ypaBHeHHs y" = x

1

53.Haiinute oOmee pemenne auppepeHunanbHOro ypapHeHus y" = —
X

54.Haiigute obiiee pemenue nudepeHnraibHOro ypaBHeHus »" = 36sin 6x
55.Haiinure obiee pemenne qudPpepeHnantbHOro ypaBHeHus: y" = 25cos 5x
56.Haiigute obriee pemenne auddepeHIraIbHOro ypaBHeHus y” = x°

57.Haiinute obree pemrenre audHepeHInaIbHOr0 ypaBHEHU )" = e >
2

58.HaiinuTe niepBbi€ MATH WICHOB psijia Z a,,€Cly a, = i1’
n=l1 n+

o - n!
59.HaiinuTe nepsble MATH YWICHOB Psa Y a, , €CIU a, = —
n=l1 n

. < -n"-
60.HaiinuTe nepBple NATH YWICHOB psa » b, , €CIHb, = (( ) 1)"1
- n+1)!

D"

2

61.HaiinuTe nepsble NATH YWICHOB Psa Y b, , €CIH b, =
n=1 n

0 X 2
62./1an uncnoBo# psa Y a, . Halinure ero yactuunyto cymmy S, , eciu Z(n +6j
n

o < . = 2-(n+1)°
63.Jlan yucnoBou psn Zan . Hanpure ero yactuunyto cymmy S, , eciu 2(72)
n=l n=l n

n=1 n=1

o = o N 2-(n+2
64.J1aH 4ucIoBOH psn Y a, . Halinure ero yacTnunyto cymmy S,, €ciu Z(')
n=1 n=1 n.
o S o S d+n
65./1an uncnoBoit psa Y a, . Halinure ero yactuunyio cymmy S,, ecinm ) ~—
n=1 n=1 N

© w P
66./1an uncnoBoi psa Y a, . Halinure ero yactuunyto cymmy S, , eciu Z(zn hl 6]
n

. - o = (-1)"-36
67.Jlan uncnoBoii psax Y a, . Haifaure ero yacTuunyio cymmy S, , eciu Z%
n=1 n=1 n

n=l n=l



68./1an uncnoBoi psa Y a, . Halinure ero yactuunyto cymmy S,, ecna » (n° +1)

n=1

69./1aH 4uCcIOBO# psin Y a, . Halinure ero yacTuunyto cymmy S, , €ciu

n=l

n=1

n=1 N

70./1an uncnoBoit psa Y a, . Halinure ero yactnunyto cymmy S, , ecina »_ n’

n=1

o < o 3-(n—4
71.lan uucnoBoi psa Y a, . Halinure ero yactuunyto cymmy S, , eciu ZM

n=1

n=l

n=l

- 12

n

72 .Vcnonp3yiTe Heo6X0ﬂHMbﬁi NPU3HAK IS HCCIEIOBAHMUS YHCIOBOTO Ppsiaa

CXOAUMOCTD Z
(n + 1)2

73.Ucnonb3yiiTe Heo6X0nHMbﬁi

CXOJUMOCTD z

13n+2
74llcnonb3yﬁTe Heo6x0ﬂHMLﬁi

0 3

CXOOIUMOCTD

‘o n+5
75.Ucnonb3yiTte HeO6XOﬂHNHJﬁ

CXOIUMOCTD z

1 4n+8
76JHCHOHL3yﬁTe HGO6XOﬂHMLﬁi
= on +1
“~n’+3n

77.Vcnonb3yiTe HEOOXOAMMBIN

CXOJUMOCTD

CXOHHMOCTB}Z———

n=1
78 . Vcnionp3yiiTe HE0OXOAUMBII
© 2 2
CXOHHMOCTBEZ—————
dn° +n
79llcn0ﬂb3yHTe HEO00XOTUMBIIA
d 1
2
w1 n-(n+1)
80.Hcnonp3yiiTe HEOOXOAUMBII

o0

CXOOAUMOCTDb 3
-1 N~ + 2n

81.Ucnonp3yiiTe HEOOXOAUMBII

o0

CXOIUMOCTDH

CXOOJUMOCTD

2n

‘T n+l
82.Haiinure panuyc

2

LIV UV S U B I
22 3 4

IIPpU3HAK

IIPU3HAK

IIPU3HAK

IIPU3HAK

IIPU3HAK

MPU3HAK

IMIPpU3HAK

IMPpU3HAK

IIPU3HAK

CXOJUMOCTH

n

n

+...

JJIsA

JJIs1

JJIsL

JJIsL

JJIA

JJIA

JJIsA

JJIA

JJIsL

HCCICA0OBaHUA

HCCIIEIOBAHUA

HCCICOOBaHUA

HCCICOAOBaHUA

HCCICOA0OBaHUA

HCCICA0OBaHUA

HCCICO0OBAaHUA

HCCICO0OBAHUA

HCCICOAOBaHUA

YHUCJIOBOI'O

YUCIOBOI'O

YUCIOBOI'O

YUCIOBOI'O

YUCIOBOI'O

YHUCJIO0BOI'O

YHCJIOBOI'O

YHCJIO0BOI'O

YUCIOBOI'O

CTCIICHHOI'O

psana

psna

psana

psna

psina

psina

psiga

psga

psana

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

Ha

psana



83.Haiiaure paauyc CXOJIUMOCTH CTEIIEHHOT'O psana

1 2, 3 4 n
Z X+ 472 X" + 473 X+ — X + +—Xx +
y 1 1, 1 , 1,
84.Halinute paanyc CXOAMMOCTH CTEIIEHHOTO psaa 5x+gx +Ex +ot— 1 x" 4.
n’+
85.Haiinure paguyc CXOQUMOCTH CTEMEHHOTO Psiia x +2x° +3x” +3x” +...+nx" +...
86.Haiignre paauyc CXOJIUMOCTH CTEIIEHHOT'O psana
1 2, 3 4 4 no,
X+ —x—x+—x —x"+...
5 25 125 625 "
87.Haiinure paguyc CXOJIUMOCTH CTEIIEHHOTO psna
X X ? X ’ X ! X !
I+—+|—| +|—| +|—=| +...4]—| +...
6 6 6 6 6
88.Haianre paauyc CXOIMMOCTH CTEIIEHHOI'O psana
1 2 ) 3 3 4 4 n "
X+ TX+ X0+ T X"+
2107 3-10 4-10 5-10 (n+1)-10"
89.Haiignre paauyc CXOJIUMOCTH CTEIIEHHOTO psana
2 3, 4, 5, n+l _,
Sx+ X+ x4+ +..
1 2 3 4 n
90.Haiiaute paauyc CXOJIUMOCTH CTEIIEHHOTO psana

2 3 3 4 4 n n
—X+— X" +—X" +—X +...+—XxX +...
2 22 3 4 2n

91./lano paznoxkenue B psia Maknopena ¢pynkuuu y=f(x). Haliqure pasznoxkenue s
byukuun  y=g(x), ecad  f(x)=In(l+x),g(x)=In(1+3x), W  H3BECTHO,  YTO

x2 x3 x4 (_1)n+l ‘xn

Inl+x)=x——+—-——+...+——+...
2 3 4 n
92.1ano pasnoxenue B psa Makinopena ¢ynkiuu y=f(x). Haiinure pasznoxenue s
byHKIIH y=g(x), ecnu f(x)=cosx, g(x)=cos2x, ¥ H3BECTHO, 4TO
2 4 6 _1\ 420
cosx:1—5;~%£f—5;4n“+£—9—4£—
20 4 6l (2n)!
93.Uccnenyite ClaeayrolKUe YUCIOBBIE PANBl HA CXOAMMOCTh HMCIHOJB3YS MNPU3HAK
2 3 4 5 n+1
Komm nnu npusnak J{anambepa 3t e + = - 3 +ot Y +

94.HCCJI€,Z[YI>1T€ CICAYIOIHUC YMCIOBBLIC PAAbI HAa CXOOUMOCTL HCIIOJNBb3YyA  IIPU3HAK

2 3 n
Komm nnm nmpusnak [lamamGepa Lo2) o2 +of—" +
7 15 4n+3

11
95.Uccnenyiite CleAyIOMME YUCIOBBIE PANbl HA CXOIAMMOCTb MCIOJB3YS MPU3HAK

2 3 n

1 1 1

Komm nnu npusnak HamamOepa —+| — | +| = | +..+ : +
3 \5 7 2n+1

96.Uccnenyiite CleayrolMe YUCIOBBIE PAIBI HA CXOAMMOCTh HCIOJB3YSl MPU3HAK

1 2 3 4

Komu wnu npusnak Jlanambepa —+=+-—+—+...+ +
4 8 16 32 2!

97.Uccnenyite ClEQyIOMME YUCIOBBIE PANBl HA CXOAMMOCTH HMCIOJB3YS MPU3HAK

K 3 (5 (7Y 2m+1Y)
olM win npusHak Janambepa §+ — | + +..t +

17 25 8n+1



98.Mccnenyiite clienyrolIMe YUCIOBBIE PSAJAbl HA CXOJUMOCTb HCHOJIb3YS MPHU3HAK
1 3 3 43 n3
Koy nnu nipusnak Jlanambepa —+ 5+ -+ +..+—+...
2 27 20 2 2"
99.Uccnenyiite creayrolde YUCIOBBIE PsIBI HA CXOAMMOCTb HCIIOJIB3YS IMPHU3HAK

2 3 n
Ko nnu npusnak JlanamGepa l+(2j +( 3 j +...+[ L j +
7 2n+5

9 11
100. Uccnenyiite crheayromme 4YHCIOBBIE PAAbI HAa CXOAMMOCTH HCIOJIB3YS

2 (4Y (6Y 2n )"
npusHak Komm nnu npusnak Janambepa =+ — | +| = | +...+ +...
5 16 7 n+4

101. Uccnenyitite cneayromme 4YUCIOBBIE PAIbl HAa CXOAUMOCTh HCIOJbB3YS
1 4 3 16 64 4!
npusHak Komu win npusHak [Janamoepa —+—+—+——++—+..+—
4 8 16 27 64 n
102. Uccnenyiite cneayroomme YUCIOBBIE PAIbl HAa CXOAUMOCTb HCIOJB3YS
3 (5Y (7Y 2n+1Y"
npusHak Komum unu npusnak Jlanambepa =+ — | +| — | +..+ -
9 17 25 8n+1
103. Uccnenyiite cnenyromme YUCIOBBIE PSAIbl HAa CXOAUMOCTb HCIIOJbB3YS
4 (71V (10Y) 3n+1)"
npusHak Komm nnu npusnak Jamambepa —+| — | +| — | +..+ +
2 \3 4 n+l
Paznen 2. OcHOBBI TUCKPETHOI MaTeMaTHUKHU

+...

104. Oxapakrtepusyiite MHOkecTBa A u B. Haitnure AUB, ANB, A\B, B\A,
e A= x® ~Tx+12=0, 4= x> ~4x+3=0
105. Oxapakrtepusyiite MHOXecTBa A u B. Haiinure 4UB, 4NB, A\B, B\A, eciu

A= Yx* ~11x+30=0}, 4= §x> ~12x+35=0,
106. Oxapaxkrepusyiite MHOXkecTBa A u B. Haiinure 4UB, 4ANB, A\B, B\A, eciu
A= Yx* ~Tx+10=0,, A= yx* ~8x+15=0,

107. Oxapakrepusyiite MHOXecTBa A 1 B. Eciiu oHM KOHEYHBIE, TO IEPEUUCIIUTE

ux snements. Haiiure ANB, ecnu 4= {n—id+doiia }, A={[7<n<23;neN}

108. Oxapaxkrepusyiite MHOkKeCTBa A U B. Eciii OHM KOHEUHBIE, TO TIEPEUHUCIIUTE
ux 3yeMenTel. Haiiqute ANB, ecin A= {r\k eN;n= 2k}, A= <%\—10 <n<l2ne Z}

109. Oxapakrepusyiite MHOXXecTBa A 1 B. Eciiu oHUM KOHEYHBIE, TO TIEPEUUCIIUTE
ux snements. Haiinre ANB, ecmu A= {ke N;n=3k+1}, 4= 42<n<33neN}

Paznen 3. OcHOBBI TEOPUH BEPOSITHOCTEH U MATEMATHYECKONH CTATUCTUKH

110. B nepBoii kopoOke 5 6enbix u 4 KpacHBIX I1apa, a BO BTOpOH 3 Genbix u 7
KpacHbIX mapa. KakoBa BeposiTHOCTh, 4TO BRIOpaHHBIC HAyTa I IIAPHI TIO OJTHOMY U3
KOpOOKH OyAyT OJTHOTO IIBETA

111. B marazune umerotcs 18 enunui] ToBapa no mene 250 pyonei, 11 enunuig
ToBapa 1o 1eHe 320 pyoseit u 21 eguHuna ToBapa mno nene 280 pyoueit. CoctaBbTe
3aKOH pacrpeesieHus: CIydaitHOW BeTUYMHBI CTOMMOCTH OwmietoB. Haliaure
MaTEeMaTHIECKOE OKUIaHUE.



112. CKONBKO pa3IUYHBIX KOJOB MOXHO cocTaBUTh w3 mudp 1, 2, 3, 4, 5, npu
YCJIOBUH, YTO HU OJJHA U3 HUX HE MOBTOPSIETCS?

113. CKONBbKO pa3IMYHBIX KOMOWHAIMI MOXXHO cocTaBuTh M3 OykB A, O, H, P,
IIpU YCIIOBHH, UTO HU OJHA U3 HUX HE MOBTOPSAETCS?

114. Ckonbko mudpoB MOKHO COCTaBUTH U3 yucen 6, 7, 8, 9, 0, npu yciaoBuu, 4To
HU OJIHA U3 HUX HE MOBTOPSETCS?

115. B rpynmne JI-21 29 cryneHToB, n3 HUX 27 I0OHOWEN U 2 NEBYIIKU. A B rpynne
B-21 24 crynenta, u3 Hux 10 roHomel u 14 neBymek. KakoBa BEpOATHOCTB, YTO
BBIOpaHHBIE HAyTaJl CTYJEHTHI MO OJHOMY W3 KaXKJOW TPYIIbl OKAKYTCS OJHOTO
noJia.

116. Ha cranuuu Haxoaunuch 6 cOCTaBOB, U3 HUX — 4 maccaxxupckue. M3BecTHO,
yTo 3 cocTaBa yxe OTnpaBmwinch. CoCTaBbT€ 3aKOH PACIPEICICHHS CIy4aiHOU
BEJIMYMHBI, XapaKTEPU3YIOUIEH KOJUYECTBO MACCAXKUPCKUX COCTABOB BBIIEIIINX C
JTAaHHOW CTaHIIUU

117. B xacce mMmeroTcs Owmietbl Ha Omkadmmii moe3n NeO13VY mo mapmipyTy
«Ypa — Camapay, B konuuecTBe: 9 miankapTHeIX 1o 1eHe 1486pyo., 19 kyneiHbIx
o 1ieHe 3552 py6. u 28 mokc 1o nene 4236 py6. CoctaBbTe 3aKOH pacpeeacHus
CIIy4aiiHOM BEJIMYMHBI 1ICHBI OUJIETOB.

118. B Kkacce nMeroTcst GrieTsl Ha Gomkaiimmii moesn Ne039H «Yda — Mocksay, B
konuyectBe: 11 muankapTHbIX Mo 1eHe 2869py0., 18 kyneitHsix no 1ene 2955 pyo.
u 21 moxc mo meHe 8213 py6. CocraBbTe 3aKOH pAaCHpPEACIICHUS CIydalHOM
BEJIMYMHBI LIEHbI OUJIETOB.

119. [To ogHOMY M TOMY K€ MaplIpyTy B HEAEIIO CO CTAaHIMU OTIPABISAIOTCA 3
coctaBa. BeposTHOCTH OTHpaBieHHUs IO paclUCaHUI0 I Kaxkaoro pasHa 0,8.
CocTtaBbTe 3aKOH pacnpeAesieHus: CIIy4ailHOrO YKCiia COCTABOB, OTKJIOHUBILIUXCS OT
pacnucaHusl.

120. CocraBpTe 3aKOH paclpelefeHUs CIy4yalHOro 4HClia BaroHOB C
HEMoJaJKaMH, €ClIi B cocTaBe 4 BaroHa, a BEPOSITHOCTb, UTO BaroH MOXET OBbITH C
HenoJaakamu, pasaa 0,01

121. [Toe3n cocTouT U3 5 KPBITHIX BaroHOB, 4 NUCTEPH U 8 mosryBaroHoB. Kakosa
BEPOSATHOCTD, YTO OTLETUIEHHBIN BarOH OKaXETCs LIUCTEPHOM.
122. B kopoOke 5 kapanpmameid, u3 Hux 4 kpacHble. Hayran BeiHMMaOT 3

kapannama. CocraBpTe€ 3aKOH paCHpEeleleHUs CIy4YalHOW BEJIIMYMHBI YHCIIA
KpacHbIX KapaHJallel BEIHYThIX U3 KOPOOKH.
Pa3zgen 5. OcHoOBHBIE YHCJIEHHBIE METOABI

1
o o 1
123. Bpruncnure NaHHBIA ONpPENEICHHBIM WHTETPA I ————dx~ C IOMOIIBIO

0 X+ COSX

(dbopMyIIbl Tpanelyu, eCu 3a/1aHbl MPUOTMKEHHBIE 3HAUCHUS (PYHKIUU
x 1000] 025 | 0,50 | 0,75 1,00
y 1,00 | 0,82 | 0,73 | 0,67 | 0,65

2
X

dx~ C IIOMOIIBIO

1
124. Berunciure naHHBIM ONPEAECIECHHBIM HHTETPAII J'
COS X

0

(dbopMyIIBI TpaeIy, €CIIM 3a/1aHbl TPUOIMKECHHBIC 3HAUCHHS (DYHKITAN
| x |000] 025 |050] 075 | 1,00 |




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

1
125. Bpruncnure [MaHHBIA ONPENEIICHHBIM HMHTErpal je"‘3 dx~ C TIOMOUIBIO
0
(bOopMyIIBI TpaeINK, €CIIM 3a/1aHbl TPUOIMKECHHBIC 3HAUCHHS (DYyHKITAN
x 1000] 025 | 0,50 | 0,75 1,00
y 1,00 | 098 | 0,88 | 0,66 | 0,37

1
o o X
126. Bpruncnure naHHBIA ONpPENEICHHBIM HHTErPall j

v COS X

dx~ C TIIOMOIIBIO

(dbopMyIIbI Tpaneyu, eCy 3a1aHbl MPUOIMKEHHBIC 3HAYCHUS (PYHKIUN
x [000] 025 10,50 | 0,75 | 1,00
y 1000] 026 | 057 ] 1,03 | 1,85

COS X
dx~ C IIOMOIINBIO

1

127. Bpruncnure AaHHBIA ONPENCICHHBIM HHTErpal I .
o X +1

(dbopMyIIBI TpaeIy, €CIIM 3a1aHbl TPUOIMKCHHBIC 3HAYCHHS (DYHKITAN

x 1000] 025 | 0,50 | 0,75 1,00

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

sin x

1
128. Bpruncnure paHHBIA ONPENCICHHBIM HMHTErpal I : la’xz C TMOMOIIIBIO
o X7+
(bOopMyIIBI TpaeIK, €CIIM 3aI1aHbl TPUOIMKECHHBIC 3HAYCHHS (DYHKITAN
X 0,00 | 0,25 | 0,50 | 0,75 1,00

y 1000] 023 |038 | 044 | 042

XCOS X
dx~ C IIOMOIIBIO

1
129. Bpruncnure naHHBIM ONpPENENEHHBIA HHTErPAIl J'

y x+1

(dbopMyIIbI Tpaneuu, eCu 3a1aHbl MPUOTMKEHHBIC 3HAUCHUS (PYHKIUN
x [000] 025 10,5 | 0,75 | 1,00
y 1000] 019 |0,29 | 031 | 0,27

2
130. Brraucnure npubiamkeHHOE 3HAYCHUE OTPEICTICHHOTO HHTETpasa I(8x3 +1)dx
0

no ¢opmyine Tpaneuuu, cuutas mar paBueiM h=0,5. Haiinute 3HaueHne uHTerpana,
BOCIIOJIb30BABIIMCh  AHAJUTUYECKUMH  MerogaMu. CpaBHUTE  IOJyYEHHBIE
pesynbTaThl.  Haiinurte  aOCONIOTHYIO W OTHOCHUTEIBHYIO  MOTIPELIHOCTH
IpUOTMKEHHOTO 3HAYEHUS.

131. Beruucnure  npuOnvMKeHHOE  3HAYEHHWE  OMNPEJEJICHHOrOo  MHTerpaja

2
j(lzx2 +3)dx mo Qopmyrne Tpamenuu, cuurtas mar paBHeiM h=0,5. Haiigurte
0

3HAYEHHE WHTETPANIA, BOCIOJIb30BABIINCH AHAUTUTUYECKUMHU MeTonamu. CpaBHUTE
MOJIyYeHHbIE pe3yiabTaThl. HaliuTe aOCONIOTHYI0O U OTHOCUTEILHYIO MOTPEIIHOCTH
NPUOIMIKEHHOTO 3HAYCHUSI.

132. Beruucnure  npubnvmKeHHOE  3HAYEHHWE  OMNPEJEJICHHOrOo  MHTerpaja

3
I(15x2+7x)dx no Qopmyne Tpanenuu, cumTas mar paBHbiM h=0,5. Hailinute
1

3HAUYCHUC HMHTCIrpaia, BOCIIOJb30BABIIMCh AHAIIMTUYCCKUMU MCTOIAMMU. CpaBHI/ITC



MOJIy4eHHBIC pe3ysibTaThl. Haiinure abCoMOTHYIO U OTHOCUTEIBHYIO TTOTPEITHOCTH
IpPUOITNKEHHOTO 3HAYCHUSI.
133. Beruucnure  npuOmmkeHHOE — 3HAYEHWE — OMPENETICHHOTO  MHTErpasia

2
I(5x4+3x)dx no dopmysne Tpamneuuu, cuumtas imar paBHbeiM h=0,5. Haiigute
0

3HaUYE€HHUE MHTETpalia, BOCIOJIb30BABIIMCH aHATUTUYECKUMU MeTojamu. CpaBHUTE
MOJIy4eHHBIC pe3ysibTaThl. Haiinure abCoMOTHYI0O U OTHOCUTEIBHYIO TOTPEITHOCTH
IPUOTNKEHHOTO 3HAYCHUS.

134. Beruucnure  npuOmmkeHHOE — 3HAYEHWE — OMPENEICHHOTO  MHTErpasia

2
I(6x5+3x)dx no d¢opmysne Tpamneuuu, cuumtas imar paBHbeiM h=0,5. Haiigute
0

3HaUYE€HHUE MHTETpalia, BOCIOJIb30BABIIMCH aHATUTUYECKUMU MeTojamu. CpaBHUTE
MOJIy4eHHBIC pe3ysibTaThl. Haiinure abCOMOTHYIO U OTHOCUTEIBHYIO TOTPEITHOCTH
IPUOTNKEHHOTO 3HAYCHUSI.

135. Oynkiusa y=f(x) 3amana B Bume Tabmunbl. Haiinure 3Hadenuwe £'(0,1) ¢
TOYHOCTBIO JI0 COTBIX

Xi 0 | 2

Yi 2,7 3,2 4,0

136. Oynkuus y=f(x) 3amana B Bujae Tabmuupl. Haiinure 3HaueHnue £'(0,1) c
TOYHOCTBIO JI0 COTBIX

Xi 0 1 2

Yi 5,8 5,2 4,7

137. Oynkuus y=f(x) 3agana B Bujae Tabmuubl. Haiinute 3Hauenue f'(0,1) c
TOYHOCTBIO JI0 COTBIX

Xi 0 1 2

Yi 2,8 3,4 4,4

138. Oynkiusa y=f(x) 3amana B Bume Tabmuubl. Haiinure 3Hadenune £'(0,1) ¢
TOYHOCTBIO JI0 COTBIX

Xi 0 1 2

Yi 4,9 5,5 5,9

139. Oynkuus y=f(x) 3amana B Bujae Tabmuupl. Haiinure 3Hauenue £'(0,1) c
TOYHOCTBIO JI0 COTBIX

Xi 0 1 2

Yi 3,1 2,6 2,3

140. Jlana Tabnuua 3HauYeHui HeKoTopor pyHkumK y=f(X). 3anoaHure Tadbiuiy
KOHEUHBIX pasHocTel. HaiinnTe 3HaueHune A’y,

i X; Y; Ay, | A’ ¥,

0 | 74 | 82

1 7,6 7,1

2 8,1 6,5

141. Jlana Tabnuua 3HauYeHuid HeKoTopor pyHkumu y=f(x). 3anoaHure Tadbiuiy

KOHEUHBIX pasHocTed. Haitinnte 3HaueHune A’y,

i X; Y; Ay, | A’ ¥,

0 8,5 7,6




1 8,6 6,9

8,7 6,8

142. Jlana tabnuia 3Ha4eHui HeKoTopoil pyHkumu y=f(x). 3anoaHute Tadbauiy
KOHCYHBIX pasHocTeil. Haiinure 3HaueHne A’y,

i Xi Yi Ay, Azy i
0 5,3 6,3
1 5,2 5,9
2 4,6 5,7
143. Jlana tabnuia 3Ha4eHu HeKoTopoil pyHkumu y=f(x). 3anoaHute Tabauiy

KOHCYHBIX pasHocTeil. Haiinure 3HadeHne A’y,

i Xi Yi Ay, Azy i
0 4,6 8,9
1 4,8 8,6
2 5,6 8,2
144. Jlana tabnuia 3Ha4eHui HeKoTopoil pyHkumu y=f(x). 3anoaHute Tadbauiy

KOHCYHBIX pasHocTeil. Haiinure 3Hadenne A’y,

i Xi Yi Ay, Azy i
0 2,3 5,2
1 2,1 6,9
2 1,8 7,2

145. Jlana tabnuia 3Ha4eHui HeKoTopoil pyHkumu y=f(x). 3anoaHute Tadbauiy
KOHCYHBIX pasHocTeil. Haiinure 3HaueHune A’y,

i Xi Yi Ay, Azy i

0 3,3 6,5

1 3,6 7,4

2 3,8 7,2

146. Haiipure  uwactHOoe  pemeHue  p(0;2) € TOYHOCTBEO 10  COTBIX
i depeHunanbHOr0 ypaBHEHUsS y'=2x+1 OpPU HAadalbHOM YCIOBUU p(0)=1 ¢
marom 4 =0, MeTogoM Jiliiepa.

147. Halinute 4actHoe pemeHune  p(0;2) € TOYHOCTBIO  JO  COTBIX
nuddepeHIaIbHOr0 ypaBHeHHs y' =2x” +3y° TPU HAYAIBHOM YCIOBHH y(0)=1 C
marom 4 =0, MeToI0M Diliepa.

148. Haiipure  uvactHOoe  pemieHue  »(0;2) € TOYHOCTBEO 10  COTBIX
middepeHIMaIbHOr0 ypaBHEHUS V' =4x” +5y IPU HAYaIbHOM YCIOBHH y(0)=1 ¢
marom 4 =0, MeToIoM Diliepa.

149. Haiipure  uvactHOe  pemieHue  »(0;2) € TOYHOCTBEO 10  COTBIX
middepeHIMaIbHOr0 ypaBHEHHS y'=x’ +y” NPH HAdalbHOM YCIOBHH y(0)=1 ¢
marom 4 =0, MeToiIoM Diiiepa.

150. Haiipure  uvactHOe  pemieHue  »(0;2) € TOYHOCTBIO IO  COTBIX

mudepeHnInaTbHOTO YpaBHEHUS ' =2y+x IPH HAYadbHOM YCIOBUU »(0)=5 ¢
marom 4 =0, METoJIoM Diliepa.



7. Ilepeyenb MaTepuanoB, 000pyAoBaHMsI W HUHGPOPMANMOHHBIX
HCTOYHUKOB, HCIOJIb3yeMbIX B aTTECTALMH

OCHOBHBIE UCTOUYHHUKH:

1. Marematuka:yueonuk. M.U.bammakos, Mocksa, KnoPyc, 2020
2. Maremaruka: yueOHuK u npaktukym ais CI10. M.M.baspun, 2017

3. MaremaTuka i TEXHUKyMOB:yueOHUK U nipakTukym st CI10.1. 1. baspuH,

2016.

JlomoTHUTENbHBIC NCTOYHHKHU:
1. Caiit http:// shool-collection.edu.ru
2. «MareMaTtukay: yueOHO-METOYECKasl ra3era
3. «KBanty»: xypnan. ®opma gocryna: www.kvant.mirrorl.mccme.ru

4. DnextponHas oubnuoreka. opma noctyna: www.math.ru/lib



