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YBAKAEMBINA CTYJIEHT!

Y4yeOHO-MeTOANUECKUI KOMIUIEKC M0 JUCUUIUIMHE Mamemamuxka co3faH Bam B
MOMOIIlb TPHU BBIMOJHEHUU CAMOCTOATENBHON pabOThl M MOATOTOBKE K HTOTOBOMY
KOHTPOJIIO 110 AUCUHUILIAHE.

YMK no aucuMmiiiHe BKIIOYAET TEOPETUYECKHM OJIOK, MpPUMEPhl MPAKTHYECKUX
3aHSTHI, BOIPOCHI ISl CAMOKOHTPOJISL, 3alaHHsI KOHTPOJIBHOU PabOTHI.

[Tpuctynas Kk u3y4eHHu0 yueOHOU NUCIUIUINHBI, BBl TOMKHBI BHUMATEFHO U3YYUTh
CIIMCOK PEKOMEHJIOBAaHHOW OCHOBHOM U BCIIOMOTaTeJIbHOM IUTEpaTyphl. M3 Bcero maccusa
PEKOMEHJOBAaHHOM JMTEPATYphl CIEAYET ONMPATBCA Ha JIMTEPATypy, YKA3aHHYIO Kak
OCHOBHYIO.

[To xaxnoi Teme B YMK nepeducineHsl OCHOBHBIE MOHATUS U TEPMHUHBI, BOIIPOCHI,
HEOOXOUMbIE TSl U3yueHus (TUIaH U3YYeHHs TeMbl), a TaKke KpaTtkas uHbopManus 1o
KaXJIOMY BOIIPOCY U3 MOAJICKAIINX U3YUEHHUIO.

OCHOBHBIE TOHSATHS, HUCIOJB3YEMBIE IPU H3YUYECHHH COJICPKAHUS TUCIUIUINHBI,
IIPUBECHBI B III0CCAPUU.

B nmpouecce wu3yueHus AUCUMIUIMHBI OOJbIIasg 4YacThb YacoB OTBOAMUTCA Ha
CaMOCTOSITENIbHYI0 BHEAyIAUTOPHYIO paboTy, KOTopas SBISIETCSI OCHOBHOM 4YacTbiO
YCBOECHHUS JAMCLMIUIMHBI W BBIIIOJHIETCS B MEKCECCUOHHBIM IIEPHOJ, BKIIOYAOIIAS,
0OMAUIHION KOHMPOJILHYIO pabom) .

OcBoeHME TUCHUIUIMHBI TPEOYeT 00s13aTEIbHOTO BBIMOJHEHUSI OJTHOM KOHTPOJIHLHOM
paboThI.

B pe3synbrate 0cBOEHUS TUCUMIUIMHBI BBl 1OKHBI YMETh:

— NpPUMEHATh MaTeMaThyeckue MeTonbl Aud(depeHurnanbHOro W HHTErpaJbHOrO
VCYMCIICHHUS JIJISl pEeIICHUs TPO(PECCUOHANIBHBIX 3aa4;

—  IIPUMEHATb OCHOBHBIC TIIOJIOKEHUS TEOPUU BEPOSTHOCTEM U MaTeMaTU4YECKOU
CTaTHCTUKH B NMPO(ECCUOHAIBHOMN 1eATEIbHOCTH;

—  pelarh IPUKIAIHbIE TEXHUYECKHUE 3a1a4l METOJ0M KOMIUIEKCHBIX YHCEIL;

—  HCIIOJB30BaTh IIPUEMBI U METOJIBI MATEMATUYECKOIO CUHTE3a U aHAJIN3a B PA3JIMYHBIX
po(heCCHOHATIBHBIX CUTYAIUSX.

B pesynbrare 0CBOEHUS QUCHUIUIMHBI BBl TOMKHBI 3HATH:
—  OCHOBHBIE TOHATHS M METOABI MATEMATUYECKO-JIOTMYECKOIO0 CHHTE3a M aHAIU3a
JIOTUYECKUX YCTPOMCTB.

B pesynbrare ocBoeHUS AUCHMIUIMHBI y Bac m0mkHBl  QopMUpoOBaThCS  00IIME
kommneteHmu (OK):

Hazeanne OK Pesynbrar, Ha KOTOpPBIN BbI TOJDKHBL
OPUEHTHUPOBATHCS B ITPOLIECCE OCBOCHUS
JUCLIAILIMHBI

OK 1. IloHumartp CymIHOCTh M COLMANBHYIO | OMUCHIBATh 3HAUUMOCTH CBOEH CHEIMAIbHOCTH
3HAYMMOCTh CBOeH Oyaymiedt mpodeccun,
IIPOSIBJIATh K HEH YCTOMYUBBIN UHTEPEC.

OK 2. OpraHn3oBbIBaTh coOcTBeHHYI0 | PanmoHanbHasi 1OCIEIOBAaTENbHOCTh  BBINOJHEHHMS CBOUX
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NeATeIbHOCTh, HCXOO W3 1eMd H
CIOCOOOB €€ JIOCTUIKEHUS, OTIPEIeIIEHHBIX
PYKOBOJIHTEIIEM.

JICICTBUI TIPY BBITOJIHEHUH MTPAKTUYECKUX 3aJaHUN

OK 3. [Ipunumars perieHus B | PesynpratuBHOCTH perieHus MpodecCHOHABHBIX TPOOIEM.
CTaHJAPTHBIX u HECTaHAAPTHBIX | OMepaTMBHOCTh pEIICHUS HECTAHAAPTHBIX 3alad. AHaIM3
CUTYalusax u HECTU 32 HUX | Npo()eCCHOHAIb-HOM CUTYAIMU C TO3UIMH BO3MOXKHOCTEH U
OTBETCTBEHHOCTh 0XHJIAEMBIX PHCKOB.

OK 4. OcymiecTBasaTh nouck | OmepaTMBHOCTh TIOMCKA HEOOXOmMMOW uHpoOpMarmu ¢
uHpopMaLuy, HEOOXOAUMON | UCIHONB30BAaHUEM PA3NIUUHBIX cpeacTB. (OOOCHOBAHHOCTb
U1 3P PEKTUBHOTO BBINOJIHEHHST | BBIOOpA U ONTUMAIBLHOCTH COCTaBa MCTOYHHKOB MH(OpPMAIU
npogeccuoHaIbHbBIX 3aj1ay. JUISL peIleHus] NPO(PEeCCHOHATBHBIX 337ad M camMoo0paso-

BaHUSL

OK 5. Hcnonb3oBaTh MHGOPMALMOHHO- | D((HEKTUBHOCTH UCII0JIb30BaHUS IIPUKJIATHOTO
KOMMYHHKAIIHOHHbIE TEXHOJIOTHH B | MPOrpaMMHOTO obecrieyeHus, MH(POPMALIMOHHBIX
npodeccuoHaIbHOMN e TeIbHOCTH pecypcoB M Bo3MOXHocTed cetu MHTepHer B

poeCCHOHATLHOMN IEATEIbHOCTH.

OK 6. PaboTaTh B KOJIJICKTUBE B KOMaH/IE,
3¢ (deKTHBHO O0O0IATBCA C KOJUICTAMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

PCSYJ'IBTaTI/IBHOCTI) O6H_ICHI/I$I C KOJUICraMu, pyKOBOJICTBOM,
CONMAJIbHBIMHA ITAPpTHECPAMMU. Y CHnenHocTh IMPUMCHCHUA I1a

NPaKTUKe KOMMYHHKATHBHBIX KayeCTB JIMYHOCTH B
nporecce OOIICHUS C COKYPCHHUKaMH, II€Jaroram,
COTPY/IHUKAMH, PYKOBOJICTBOM, paboTroaarenem.

Co0bmroieHre NPUHIKIIOB MPO(ECCHOHATBHON YTUKU

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTb 32
paboTy 4IEHOB KOMAaH]bl (IIOAYMHEHHBIX),
pe3yibTaT BHIIOJHEHUS 3aaHUs

Cobmronenue MIPUHITUIIOB Leenoaaralus.
OnTUMabHOCTD PEIICHHS] OPTaHU3alMOHHBIX 3a/1a4.
Hcnonp30BaHne METOJOB CTUMYJIUPOBAHUS JIEATEIHHOCTH
YJICHOB NMPOECCHOHAIBHOTO KOJIJIEKTHUBA.

OueHuBaHue YpOBHS OTBETCTBEHHOCTH 3a pE3yNbTaT
JESITEIIBHOCTH MPO(ECCHOHATBHOTO KOJIJICKTHBA.

OK 8. CaMOCTOATENBHO ONPEACIIATh 3a/1a4u

CaMOOPFaHI/ISaHI/IH 110 OCBOCHHIO HpO(l)CCCI/IOHaJ'IbHLIX

npoecCHOHATBPHOTO W JMYHOCTHOTO | KOMITETEHIUH BO BHEYYeOHOE BpEMSI.

pa3BUTHS, 3aHUMAaTbcs camooOpa3oBaHueM, | CamocToATeNnbHOE OCBOCHHE JIOTIOJIHUTEIBHBIX

OCO3HaHO IIJIAHUPOBATH MOBBILIEHUE | MPO(ecCHOHaATbHBIX KOMIIETECHIIMM. VYyactue B

KB (DUKAITIH 00111eCTBEHHOH NEeATEIbHOCTH, CHOCOOCTBYIOLIEH
JUYHOCTHOMY Pa3BUTHIO. YUacTHe B NPO(hecCHOHATBHBIX
KOHKYPCax M KOH(EpEeHIHIX.

OK 9. OpuentupoBatbcsi B YCIOBHUSX | M3ydeHne M aHainM3 MHHOBaMM B o0iacTM pa3paboOTKu

4acTou CMEHBI TEXHOJIOTHI B | TEXHOJOTHYECKHUX MPOLIECCOB poQeCcCHOHATEHOM

npodeccuoHaIbHOMN e TeTbHOCTH JIEATEIILHOCTH. Pe3ynbTaTiBHOCTH HCIIOJIb30BaHUsA
WHHOBAIlMOHHBIX ~ TEXHOJNOTMH B mpodeccHoHaIbHON

JACATCIIbHOCTHU.

Coz[epn(aHHe JUCTUIIIMHBI IIOMOXKET Bam MMOATOTOBHUTLHCA K ITOCICAYIOIIEMY OCBOCHHIO

CIICIaJIbHOCTH.

Buumanue! Eciau B xoe uM3yyeHHs] QUCHUIUIMHBI Y Bac BO3ZHMKAIOT TPyAHOCTH, TO BrI
BCErJa MOXKETE€ IPUUTH K IMPENOJABaTENII0 Ha KOHCYJbTAllMU, KOTOPBIE NPOBOLATCS

corjacHo rpaduky.




OBPA3OBATEJBHBIA MAPIIPYT IO JUCHUIIJIUHE

Tabnuya 1

(I)Ole)I OTYECTHOCTH, o0s13aTesIbHBbIE JJISl CIaYH KoanuecTBo

71a00paTOpPHbIE 3aHATHUS -

MPAKTUYCCKHUE 3aHITUS 8
Touku pyOeKHOTO KOHTPOJIS (JIOMAIIHSS KOHTPOJIbHAs 1
paboTa)

Wrorosas arrectanus (Mpu HATUYUN) -

Kenaem Bam ynaum!




COAEPXKXAHUE JUCIUITJIMHBI

Paspnen 1. DiieMeHTBI MATEMATHYECKOI0 aHAJIHN3A
Tema 1.1 IlocrenoBaTe/IbHOCTH M MPeAebl PyHKIUH
®dyukius f(X) HaspiBaeTcs QYHKIUCH yerouucienno2o apeymenma, €CIu MHOXKECTBO
3HAUYEHHUM X, JUIsI KOTOPBIX OHa OIpEesieHa, SBISIETCS MHOMXECTBOM BCEX HATypallbHBIX
yucen 1, 2, 3,... [Ipumepom QyHKIHMH [ETOYUCICHHOTO apryMEHTa MOXKET CIYKUTh CyMMa

n IICPBLIX YHUCEJI HaTypaJbHOT'O paga. B JAHHOM clIydac
nin+1)

f)=1+2+3++n=—

Yucnosoii nocredoeamenbHOCmblo HA3bIBAETCSI OECKOHEUYHOE MHOXKECTBO UHUCEl
@y,a3,043, ...,0, ... (1.1) ciemyrommx OIHO 3a APYrUM B OIPEIACICHHOM IMOPSAKE U
MOCTPOEHHBIX TI0 OMPEJIeIEHHOMY 3aKOHY, C MIOMOIIBI0 KOTOPOTO @,,3a1aeTCsl KaK (PyHKIUS
1IeJI0UKCIIEHHOro aprymenrant.e. f(n) = a.

Yucno A nasvieaemcs npedenom nocireoosamenvnocmu (1.1), ecau ons noboeo & = 0
cywecmeyem uucio N = N(&), makoe, umo npu n = N(&) evinonnaemcs nepasencmeo
la, —A| < & Bcom umcino A ects mpemen nocnemosarenbHocTH (1), TO mHmryT
lim,_,,a, =4

YucnoBass TMOCIENOBAaTENbHOCTh HE MOXET UMETh Oojieeé OJHOro Ipenena.
[TocnenoBaTenbHOCTh, UMEIOIIASI PEAEII, HA3BIBACTCS CXOOAUELCHL.

[TycTts nana ¢pynkuus: v = f(x)

Onpeodenenue: IlocTosiHHOE 4nCIO A HasbiBaeTcsa mpeaenaoM ¢pyHkouu y = f(x) B
TOYKE X = @, €CJIU I BCEX X, CKOJIb YTOIHO MaJIo OTIHYAIONIMXCS OT 4, T. €. (|x — al < &)
3HayeHne QYHKIMM J CKOJb YIOIHO Majo oTiamyaercs or uucna 4, 1.e. (ly —A| < &) 1. e.
€CJIU TIPH X > @ BBIMONHSETCS yeiaoBue ¥ — A, to lim,,_,, f(x) = 4.

Teopemsbl 0 mpexenax

1. lim(x + y) = limx + limy
IIpeses cyMMBI MM Pa3HOCTH PaBEH CyMMeE MIIM Pa3HOCTH TPEIENIOB.
2. lim(x-y) = limx - limy
ITpesienn MPON3BEICH S PABEH POU3BEICHHIO IPEJICIIOB.
3. lim%= X
v limy

[Ipenen oTHOMIEHUS paBEH OTHOIIECHHIO TPEACIIOB.
OcHoOBHBIE CBOMCTBA NMpe/es0B
1. [Ipenen anreGpanueckoil CyMMBbI KOHEYHOTO YHCIA TEPEMEHHBIX BEIHMYUH
paBeH anredpandecKor CyMMe TPEIesIOB CllaraeMbIX
lim(x +y + -~ + t) = limx + limy + --- + limt

2. IIpenen mnpou3BeNeHUST KOHEYHOTO 4YHCIAa MEPEMEHHBIX BEJIMYUH PaBEH
MIPOU3BEJICHUIO UX MPEJIETIOB:

lim(x-y-..-t) =limx- limy- ...- limt

3. IToCTOAHHBIN MHOXHUTENIb MOKHO BEIHOCUTD 3a 3HAK Mpejiena:

lim(cx) = limc - limx = climx

4. [Ipenen oTHOWIEHHS JABYX MEPEMEHHBIX BEJIMYMH PABEH OTHOLICHUIO
MPEJIETIOB, €CIY NMpeiesl 3HAMEHATENSI HE PABEH HYJIIO:

. X limx ]

lim-=— ecinu limy # 0

v limy v
S. [Ipenen 1enoi MONOKUTEIBHON CTEIICHU IEPEMEHHOM BEJIIMYMHBI PABEH TOU

’Ke€ CTETICHH TIpe/iesia STOM JKe MePEeMEHHO
limx™ = (limx)"



IoHsiTHE O€CKOHEYHO MAJIOH U OECKOHEYHO 00JILIIOH BeJIMIUHDBI
Ecnu npenen ¢yukuuu paBen nymto (limy = 0), To oHa Ha3bIBacTcd 0ECKOHEYHO
MAaJIoii BeJIMYUHOM.
Ecnu npenen ¢pyHkiuu paBeH 0eckoneyHocTH (limy = oo), T.e. BelnuuHe, oOpaTHOU
K 0ECKOHEYHO MaJOH BEINYHHE, TO OHA HA3bIBAETCS 0€CKOHEYHO 00JILIIOH BeJTMIHHOM.
CnegoBaTenabHO, BBIMOJHSIOTCS paBeHCTBA: lim % = oo; lim é =0

=2}

0
Ho npu moacTaBieHUH YHUCET MOTYT MOJYYUTHCS HEOMPEASICHHOCTH THIIA o m —
[ s}
B 3THX ciydasx UCIonab3yrOTCS CHEUaIbHBIE METOABI. PacCMOTPUM 3TH METOBI.
0
PackpbITHE HeolpeaeJIeHHOCTH BH/IA °

1.JIn1  packpbiTUs  HEONpPEAENIEHHOCTH  Takoro  BHUJAa  HEOOXOAUMO
MpeABAPUTENBHO JAPOOh COKpAaTUTh (Pa3jioKUB HA MHOXKHUTENH), a 3aTE€M HalTu
npenein. (IIpumeps 4,5,6)

2.1lpu BcTpeue HUPPAIMOHAIBHOCTH B 3HaMeHaTene (B YHUCIUTENE), H
YUCIHUTENh W 3HAMEHATellb yMHOXKAIOTCA HA  BBIPAKEHHE, COMPSIKEHHOE
3HAMEHATENI0 (YUCIUTEIN0), a 3aTeM 3HAMEHAaTeNlb (YMCIUTENh) PACKPBIBACTCS IO
dbopmyne paznoctu kBaaparos (IIpumep 7)

PackpbITHe HeonpeaeeHHOCTH BH/IA E

JUiss  pacKkpheITHs HEONPEIEICHHOCTH TaKOro BHIAa HEOOXOAMMO YHCIHTENh U
3HaMEHATEJb Pa3eIUTh Ha X ¢ HAaMOOIbIINM Toka3ateseM crenenu ([Ipumepsr 8,9,10)
3ameuareJibHbIE NPeEAe/IbI

IlepBblii 3aMevaTeIbHBIN Mpeaet
[Tpenen oTHOIIEHUS SIN OECKOHEYHO MAJION BEIMYMHBI K CAMOM 3TOM BETMYMHE paBeH 1.

~ sinx
lim—=1
x—=0 X
CBoiicTBa

1 li sinax a
. lim —=-
x—=0  bx b
, gax a
2. lim = -
=0y b
finax a
3. lim —=-
=0 cinpx b

Bropoii 3ameuaTenbHbIN NIpeaet

1
Iim(l+x)x=e
x—=0 x

1
lim (1 —I——) =g

=00 X

IIpumepsI penieHns: TAIIOBOT0 BAPHAHTA
IIpumep 1. Haiitu o6muit wien nocienaosatenbHocth 1,4,9,16,25, ...
Pemenne: HeTpyaHo BuAETb, 4YTO @i = 1= 1%, a, =4= 22, a; =3 = 32,
a, =16 = 4% a- = 25 = 5% ur.n.

CleloBaTensHo a, = n°.

Ortger: a, = n®.

. o 11 11
IIpumep 2. Haiftu oOmuii wieH nmociaeaoBaTeIbHOCTH 1, — 375 7
1
Pemrenue: He TPyIHO BUETH, uTo |a,| =1 = 1 = o
|||1| (1)11|a||1|1 1|a||1|11
a_ = |— - = — —_— = —_—- = — = |- = — = = |—_——] = - =
2 3 3 3 241 2 sl 7 57 2241 T 7l T 7T 234
U T.1.
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1 11
2(n-1)+1  2n-2+1 2n-1

CnenosarenbHo |a,,| =

Orsert: |a,| = — 1
2

Mpumep 3. Haittu npenen lim,_,(n® + 5 — ﬂ—)
Pemenne: Pa3noxxum mperen Ha CyMMYy NpEAeloB M BBIUYUCIUM KaXIbld W3
HOJTY4EHHBIX IPEAETIOB OTJCIBHO.
1 1
lim,, (n?' +5 _F) = lim, .o n® + lim, .., 5 — limn_,mﬁ =w+b—-0=w
1
Otser: lim,,_, o, (nz +5— E) = oo

0 4. Haitm i 73
R 11m 2
puMep i -2 7ora

Pemenue:
4x -9 0 (2x—3)(2x+3)
lim_ = =(—) =lim, z———=1im 3(2y —3)=—-3—-3 = —6,
X=—= 2343 0/ g XS—=  2x+43 x—:—E[ ) 37eCh
HCIIONB30BaIACh IS pasnokenus popmyna: a —b* = (a —b)(a+ b)
4x° -9

Otger: lim___ =
A= 2x+3

2
o ) x -9
Ipumep 5. Haiitu lim,, 5 -

329
3_
HyxHo 3HameHaTenb W YHUCIUTENb MPEoOpa3oBaTh.

0
Pemenue: IloacraBnss B Ipeacii BMCCTO X=3 mojJaydacm nmojaydacm E’ T. €.
0

HEONIPEACICHHOCT B BHIA 0
)

2 .
. x° -9 . (x—3)(x+3 )
lim,_,, P lim,_, ., o lim, ,(—(x+3))=—6
2
. x°—9
Ortser: lim,,_,5 S .- ©
I 6. Haiiry li X2 —Tx+10
M . Haijitu lim, .- ———
pumep . X3 42 _gx+20]
x°—=Tx+10 0 (x—5)(x—2) x— 3
Pemenue: lim, .- ——— = (—) =lim, ,.———=1lim, -—=-=73
X33 4% _9x+20 0/ X35 x5 (x—4) ¥4 1 ’

3/1eCh HEOOXOIMMO OBLIO PEIIUTh KBaJAPATHBIC YPABHEHUS IS PA3JIOKEHUS KBAJIPaTHOTO
TpeXwieHa Ha MHOXWTEJIM B YHUCIHTEJIE W B 3HaMeHartesne aApodu 1o dopmyne

ax’+bx +c=a(x —x)(x—x;)

a) x2—7x +10 =0 b) x2 —9x +20 =0
D="bh>—4ac =49 —40 =9 D=b—4ac=81-80=1
—~b++D 743 —b++D 941
_'X.' = = x e e
1.2 2a 2 1.2 2a 2
xy=5x,=2; Xy = 5,x; = 4;
.1'2—'}‘.1'+10_

TBeT: lim =
Otse X35 42 _gyy20

Ipumep 7. Haiitu lim,,_5 =

Vi+3x-1'

Pemrenwue:

li x (U) li x(WV1+3x+1) li 2(V1+3x+1)
11 p——— R = l1m —— —— = 1m - =
=0 Tiax-1 0/ =20 T a1 (V14 3x+1) =0 14321
, x(I+3x4+1) (1+3x+1) 2
Mg = =l ™ =3

311eCh, JUISl TOTO, YTOOBI M30aBUTHCS OT UPPANMOHAILHOCTH B 3HAMEHATENE, U YUCITUTEITh
¥ 3HaMEHaTellb ObUIM YMHOKEHBI Ha BBIPAXXCHHE, COMPSHKEHHOE 3HAMEHATENI0, a 3aTeM
3HaMeHaTeNb ObUT CBEPHYT MO (hOopMyIie pa3HOCTH KBaApaTOB.



: x 2
Otsert: lim, g ———=-
3

0 iv3x-1
i 8. Haiizy li Sx? +3x+2
umep 8. Hatitu lim —.
p p R T o |
P I Sat+3x+2 (-x-) eob Sxt+3x+2
emienue: lim — == coOpa3yeM BEBIpaXEHHE — 5, IIOJCIIUB
x—so0 534 w0/ peobpasy Y 22?1’ it
IOYWICHHO YHCIIMTEIb H 3HAMEHATEIb HA X -,
Sx?+3x+2 342 _x+_2
Torna: lim ——— = lim —5
A e TN | x=m 2_x+.x_2

Tenepb O6H1Hﬁ YICH IMOCJICHOBATCIBHOCTH MOXKHO CYUHHTATh IIOJYYCHHBIM B
PE3YIbTAaTC CYMMHUPOBAHUA, BBIYUTAHUA U JCIICHUA 06I_HI/IX YJICHOB MOCJICI0BATEIILHOCTEH

3 2 3 2
lim (54— + )=11m5—|—111’n + lim —

1 1 1 1
lim (2——4— )=lim2—lim—+11m——2;&ﬂ

3 2 3 2
11m5+;+x—2 :Lm(E-I- + )_E
L S 112

R ) ;l_,m(z_ + )

5
Nrak, npenen AaHHOW MOCIIEI0BATEILHOCTHA PABEH 7
Sx®+3x+2 5

TBCT. 111’11 — = ==
Orse A 2xfox+1 2
n 9. Haii li at—x®+2
HMe . fdanTy L1171 = .
p p T a1
P li at—xt+2 (-x-) I 6 at—x®+2
HICHUC: — =\ . M BBIPAXKCHHAU = IT 1B
ewenne:  lim, o ——— =), - [Ipeobpasye paxeHne —z—_—, TOJeN
IMOYJICHHO YUCIUTECIb U 3HAMCHATCIIb Hax4 .
1 2
xt—xr+2  l1-ztaF 1
11m—=11mﬁ=—=m
¥=m x? —x +1 -0 0

x  x3 " x?

0 li at—at+2
TBeT: lim — =wmw
© U, | .
o . 2 +at
Ipumep 10. Haiitu lim,_, s
2%+t oo x84t
Pewenwue: lim,_,, —— il P . [IpeoOpa3zyem BbIpakeHuE 5.,5> NOJIETIUB MOYICHHO
(e 2]
H
YHUCINUTEIb U 3HAMEHATEIb Haxﬁ.
x®  x* 1 1
*4+xt ety . @ty 0
lim ——=lim—=———F=lim——=—-=0
r—oo x O + 46 x—w X X7 X0 1 1
x®  x®
2 4
) x4
Orser: lim,,_, Bt 0.
sinx
Ipumep 11. Haiitu lim, 5 — ~
smx 1 zinx _ 1 _ 1
Pemenue: lim,_,, — 1 =3 -lim, _,,— — =73 1 =3
) zinx
tBeT: lim, _,,— = -
Ortse 220 35, 3
Sinox

Ipumep 12. Haiitu lim,_, ——
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) Sinbx . sinbxy
Pemenne: lim,, — = 5- llmx_m? =5-1=5
. Finox
Ortser: lim,,_,4 — = 5
I 13. Haiiru lim,_ g =
ume . Haiitn lim,_,, ——.
P P %20 cinsx ) )
Sin3x - Sinix
1 sindx . = 3lim, p—— .
Pemenue: lim,._,, e limy o simsz = 5-lim, g 25 s
&£ 3x
sindx 3
Orser: lim,_p —— ==
%0 ginsx 3
7y 3%
Ipumep 14. Haiitu lim,,_,, (1 + ;)
Pemenne: HUcnonp3ys BTOPOM 3aMeyvaTesIbHbIN npenen MOJITYYUM
& 6 =

lim,_, . (1 + E)Bx = lim, (1 + S)E lim, (1 + E)E =g

&
2 Ix .
Orser: lim,,_, ., (1 + ;) =e

Hpumep 15. Haiitu lim,_ (1 + 4x)5=
Pemenne: Hcnons3ys BTOPOM 3aMedaTeNbHbIN npenen MOJIy4YUM
3-4

12

2 R
lj'm.ir—:c(](l + 4'-'){:)5 = (llmx_,nil + 4X)E) ° = g5

12

Ortset: lim,_(1 + 4x)5= = e
Bonpocsl 11si CAMOKOHTPOJISE
UTo Ha3bpIBaETCSA MOCIEAOBATENBHOCTHIO?

CdopmynupoBaTh T€OMETPUUECKUI CMBICI IIpeiesia MOCIeI0BATENbHOCTH.

MoskeT a1 nociaeaoBaTeIbHOCTh UMETh J1Ba Ipejaesa’?

B ueM cocTonuT nOCTaTOUYHBIN IPU3HAK CXOAMMOCTH I1OCJIEN0BATEIBHOCTH?

Kaxue BuIbpI HEONpeneIeHHOCTEN BCTPEUatOTCs IPU BHIYMCIICHUH MPEEIOB?

Kakue npenesnbl Ha3bIBalOTCS OJHOCTOPOHHUMH IpeiesaMi (YHKIIMK B TOUKe?

Kakue ¢yHkuuu Ha3pBaloTCsl OECKOHEYHO MajblMH, OECKOHEYHO OOJBIIMMU

GyHKIMAMH B TOYKE, KAK OHU CBSI3aHBI MEXy CO00#1?

8. Kakoil Bu1 HeonpeaeaeHHOCTH PacKphIBAeTCs C MOMOILBIO a) IEPBOr0 3aMeyaTesIbHOTO
npenena; 6) BTOPOTo 3aMeuaTeIbHOTO npesena?

9. BeiBecTu nepBbIil 3aMeyaTeNbHBIN Mpeae).

Nk wbdRE

10. CdopmynupoBaTh BTOPOH 3aMeydaTeIbHBIN Mpe/en.

Tema 1.2. luddepenunanbHoe ncuncjienne. UHTerpajibHoe ncuncjieHue

[Tpu n3ydyeHuu TaHHOM TeMbl HEOOXOAMMO YCBOUTH MOHATHE (PYHKIIUU U €€ CBOMCTBA,
KOTOPOE BaKHO MPH BBIYUCICHUH TPOU3BOJHON ()yHKIIHH.

[Tonatue npou3BOAHONW (PYHKUIMH OJHO W3 BAXHBIX MOHATUH B MaTeMaTHYECKOM
aHanuze. Jlig yMeHusl pemiaTh MNPUKIAAHBIE 3a7adyd C HUCIOJb30BAHUEM JIIEMEHTOB
mubdepeHIMaIbHOTO W MHTETPAIbHOIO HCYHUCIEHUH HeoOXOIMMO 3HATh MpaBuia
muddepenupoBanusi, Tabaumy aupdepeHnnasoB M MPaBHIO MPOU3BOAHON CIOXKHOU
byHKIMH.

[TonsiTe mepBooOpa3HON (YHKIMHU - OAHO M3 Ba)KHBIX MOHSTHA B MaTeMaTUYECKOM
aHanze. Jng  pemieHMsT OPUKIAJHBIX  337ad  C  HMCIOJB30BAHMEM  3JIEMEHTOB
TG PEepeHIualIbHOT0 YW MHTETPATbHOTO HCUYUCIEHUN HEO0OXOJUMO 3HATh IOHSTHE
nepBOOOpa3HOM, OMpeneAEHHOTO M HEOMpPeACTIEHHOr0 HWHTerpayiioB. [l mnpuMeHeHUus
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JTAHHON TeMbI HY)KHO OCBOMTH CBOMCTBA HEONPEACIEHHOTO M ONMPEACIEHHOTO UHTETPAJIOB,
METOJIbl HHTETPUPOBAHUS U TaOJUIly HHTETPAJIOB.

W3ydeHue U yCBOCHHE NAHHOW TeMbI CIIOCOOCTBYET PEIICHHIO MPUKIAJHBIX 3a1a4 C
UCTIOJIb30BAHUEM 3JICMCHTOB MU GEPECHIINATBHOIO U HHTETPATBHOTO HCYHMCICHHM, a TaKkKe
BBIYHCJIATH 3HAYCHUS TEOMETPHUCCKHUX BEJIUYHH: ILIOIMAICH 1 00BEMOB.

Onpeodenenue npou3zeo0Hoil.

[MpousBoanoit pyHkimu f(X) B TOUKe Xg Ha3BIBACTCS MPEIENT OTHOIICHUS MPUPAIICHHUS
Af QYHKIIMM B 3TOM TOYKE K MPHPAIICHUIO AXapryMEHTa, KOTJa IOCJIeIHee CTPEMHUTBCS K

, AF(xg) Jlaxg+ax)—f (xg)
Hymo: limy, o ——= = limy, g . : .
¥
Jlnst mpousBoaHoN GyHKIMEU y = f{x) ynotpeGusaiTcs o6o3HaueHus: ¥, jf’x,a W
v ere o~ AF()
e, 22

Oynkiusa f(X), uMeromas MpoOU3BOIHYIO B KaKIOW TOYKE HEKOTOPOTO MPOMEXKYTKA,
Ha3bIBaeTCs Jugpepenyupyemori B 3TOM IPOMEKYTKE.

Ilpouzeoonas croxcnoti pynxyuu.

Teopema: Eciu ¢yHKIMsS x = @(t) UMeeT MPOU3BOIHYIO B TOUKE ty, a GyHKIHs f(X)
¥MeeT IIPOM3BOAHYIO B Touke Xy = @(ty), To cnoxHas ¢ynukuus [fle(t)] umeer
TIPOM3BOJIHYIO B TOUKE tg, onpenesemyro o gopmyie y' (t,) = f'(x) @’ (t).

Yacmnoit npouzeo0Houl @QyHKYuell HeCKONbKUX NepPeMEeHHbIX No KaKou-Hubyob
NEePEMEHHOU 8 PACCMAMPUBAEMOll MOUKe X HA3bI8Aemcsi 00bIUHASL NPOU3BOOHAs NO SMOU
NepemMeHHOll, eCiu Cuumams opyeue nepemennble UKCUPOBAHHbIMU (NOCMOSHHBIMU).

['maBHast yacTh mnpupanicHue (GYHKIUH, JTUHCHHAs OTHOCHTEIBHO MPHUPAICHUS
HE3aBUCHUMOW TEPEMEHHOU, Ha3bIBaeTCA Ouggepenyuarom QyHKUUU U 00O3HAYAETCA
snakom d, T. e. dy = y'Ax.

[TpaBuna nuddepennmpoBanms

l. C' = 0, C- nocrosgHHAas

. (u+v) =u+7v

1.  (cu) = cu', C- nocrostHHas

V. (uv) = ’EL’v + uv'

— (]

V. (E) p_uv ;w

1hy r

®opmynsl nudpepennupopanus (€)' = 0,C = const

OCHOBHBIE >JIEMEHTapHbIE (PYHKIMU CnoxHble QyHKIMN
(x:rt).r — Mﬂ—l
LI r
(@) = a” - Ilna (logg w)" = ulna
XN X 1
(e7) =e 1 (lnu)' =—-u'
(1 ); _ . u
8a*) = Lma (sinu)’ = cosu-u'
(i)’ 1 (cosu)' = —sinu - u'
nx) = —
x
(sinx)’ = cosx (1&); _ 1
(cosx)' = —sinx 24x
1
e n-1, ..+ [tgx}’=
u™) =nu u cos?x
(a*) =a" -lna-u' ( y =
(Eu): —e*-u ctgx) = — in?x
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(aresinx)’ =
— X2
(@) = ——=-u’
u) =——-u
2Ju
1
tgu) = u'
(tgu) mszul
ctgu) = — -u'
(ctgu) sinfu
(arccosx)’ -
arccosx) = — ———
V1 —x2
1
arctgx) =
(arctgx) 1+le
arcctgx) = —
( g%) 14 x2

1
(aresinu)’ = 1}'1?1{:2 U
(arccosu)’ = — ﬁ -u
(arctgu)’ = = u21 '
(arcctgu)’ = — T
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O01mas cxema Ui NocTpoeHus rpa¢pukoB pyHKumMi

Haiitu obnacte onpenenenust ynkuuu D(y ).

Haiitu Touku nepeceyenus rpaguka GyHKIUN ¢ OCIMU KOOPIUHAT.
HccnenoBaTh (PyHKIMIO HA YETHOCTh MIIM HEYETHOCTb.
HccnenoBaTh QyHKIMIO Ha IEPUOJIUYHOCTb.

Haiitn mpomexyTKu MOHOTOHHOCTH U TOYKH SKCTpeMyMa () yHKIIHH.
Haiitu npomeKyTKH BBITYKJIOCTH ¥ TOYKH neperuda GpyHKIuu.
Haiitn acumMntoTs! pyHKIIUH.

ITo pe3ynbraTam ncciieJOBaHUs OCTPOUTh I'paUK .

IIpumep: MccnenoBars GyHKINIO U TIOCTPOUTH €€ TpaduK:

©NO TR WD

y=x" —3x.

Pemenue:

1) ®yukuus omnpeseseHa Ha BCEH YMCIIOBOM OCH, T. €. ee 00acTh onpenencuus D(y) = (— 00, + 00).

2) HaiizeM TOYKH TIepeceUeHHsI C OCSIMUA KOOP/IMHAT:

¢ oceio OX : pemuM ypaBHeHHe Xx° — 3x =0

x(x’=3)=0, x=0 ww x=+3.

coceio OY: y(0)=0"-3-0=0

3) BouicHuM, He IBISCTCS M QYHKIHMS YSTHOM HMITH HEUET

HOWU:

W=x)=(—x) =3(=x)=—x"+3x=—(x" = 3x)=—y(x).

Ortcrofa ciieiyer, yTo PYHKIHS SBJISCTCS HEUSTHOM.

4) OyHKIHS HETIEPUOIHYHA.

5) HaiizeM mpoMesKyTKH MOHOTOHHOCTH M TOUKHM dKcTpemyMa pyHkuun: V' = 3x° — 3.

Kputnueckue Touku: 3x’=3=0, x’= 1, x==I.

(—o0,—1) -1 (-1,1) 1 (1, +o0)
' + 0 - 0 +
. max T. min
Y el 2 ~a 2 /
W0)=(=1) =3+(=1)=2
y(2)=rF-31==-2
6) Haiinem npoMexyTKH BBITYKIOCTH M TOYKH Mepernda (yHKIum: V'=6x

Kputnueckne Touku: 6x =0, x=0.

X (— 0, 0) 0 (0, + oo)
y” _ O +

TOYKa

neperuba

y O |

W0)=0°-3-0=0
7) ®yHKUMS HENPEphIBHA, ACUMIITOT Y HEe HeT.
8) TIlo pe3ynbTaTaM UCCIIENOBAHUS TIOCTPOUM TPpapUK YHKIHH:

y
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v

[IpakTika mNOKa3bIBA€T, YTO YacCTO NPUXOAMUTCA MO 3aJaHHON NPOU3BOJHOW WM IO
3a7aHHOMy JauddepeHunany (yHKOIMHM HAXOAWTh (PYHKIUIO, OT KOTOpOM Oblia B3fTa
npou3BojHas U JuddepeHnnan, T.e. BBIIOIHATH 00paTHYIO 3agady IupdepeHIUupOBaHUIO —
UHTETPUPOBAHHUE.

®dyukius F(X) HassiBaeTcs mepBoodpasHoii mis ¢pyuxiuu f(X) Ha uatepBane (a;b), ecnu B
Jr000H TOYKE 3TOro MPOMEXKYTKa ee Mpou3BoaHas pasHa f(x), T.e. F (x)=f(x), x €(a;b)

CoBokymHOCTh TIepBOOOpa3HbIX it (GyHkumu f(x) wim s muddepennumana  f(X)dx
Ha3BIBAeTCA HeonpeaeJeHHbIM HHTErpajioM u o6o3Hauaercs cumsonoM | f(x)dx = F(x + C),
rae f(X) — moxpiaTerpaibHas GyHkiws, f(X)dX — moabIHTErpaIbHOE BRIPAKEHUE,

C — MPOU3BOJIBHAS TIOCTOSTHHASI.

OcHoOBHBbIE CBOHCTBA HeONMpe/1eJIeHHOT0 HHTerpaJa:

1. Tlpou3BoaHasi HEOMPEJEICHHOTO WHTErpajia paBHA MOABIHTETPATbHOU (PYHKIIMH, T.C.
(J f(dx) = f(x)

2. TlocTOSTHHBIM MHOHUTEIh MOABIHTETPATHHOTO BBIPAXKEHUS MOXHO BBIHECTH 3a 3HAK
unterpana, T.e. | mf (x)dx = m [ f(x)dx, rne m=const

3. Huterpan or anreOpandyeckoil CyMMbl (YHKIUM paBeH aireOpandyeckod cymme
uHTerpanos ot >tux pynkuuit, T.e. [(f(x) + @(x)dx = [ f(x)dx + [ @(x)dx.

4. uddepennuan HeonpeaeNeHHOr0 UHTErpaja PaBeH MOJBIHTErPaIbHOMY BbIPAKEHHUIO,
T.e.d [ flx)dx = f(x)dx

5. Heomnpenenenusiit unterpan ot auddepeniuana (Ipou3BOgHON) HEKOTOPOH (DYyHKIUU
paBeH cyMMe 3Tol (YHKIMHM M HpOM3BONBHOH mocTosHHOH C, T.e. | dF(x) = F(x) + ¢ wm
[ F'(x)dx = F(x) + c.

Cnoco0 moaCcTaHOBKHU (3aMeHbI IepeMeHHOMH)

Ecnu 3agaHHbIi MHTErpajg ¢ MOMOIIBI0 alreOpandeckux NpeoOpa3oBaHUM TPYAHO WU
HEBO3MOXHO CBECTH K OJJHOMY WJIM HECKOJIBKUM TaOJIMYHBIM UHTETPAJIaM, TO JUISl €r0 OTHICKAaHUS
NPUMEHSIIOT 0CcO0ble CIOCOOBI, OJHUM M3 KOTOPBIX SBISETCS CIOCOO TMOACTAHOBKH (3aMEHBI
NEPEMEHHOMN ).

3aMeTuM, 4TO BCE CMOCOOBI MHTEIPUPOBAHUS MMEIOT IIENbI0 CBECTH JAHHBIN MHTETpal K
TaOJMYHOMY C TIOMOIIBIO TEX WM UHBIX UCKYCCTBEHHBIX TPUEMOB.

Crioco0 MOACTaHOBKH 3aKJIH0YaeTCsl B CIEAYIOIIEM: 3aMEHSIIOT HOBOUM MEpPeMEHHOU TaKyro
9acTh MOJBIHTETPATHHON QYHKINH, TpH 11U HEepeHIUPOBAHUN KOTOPOH MOTYyYaeTCs OCTABIIASICS
9acTh MOJBIHTETPATIHHOTO BBIPAXKEHUS (HE CYUTAs MOCTOSHHOTO MHOXKHTEJNSI, Ha KOTOPBINA BCETAa
MOKHO YMHOXXHTb U pa3JIeIUTh MOIbIHTErpabHOE BeipakeHue). (IIpumepsrt 6,7)

Cnoco0 HHTErprMpoBaHuUs 1O YACTAM

[Ipu wmHTErpHpoBaHuU (QYHKUIUH, COXEpKAIIMX MPOU3BENEHUs, JorapupMbel U OOpaTHBIC
TPUTOHOMETpUYECKHE (YHKIMU, ObIBA€T yJO0OHO BOCIONB30BATHCA CHOCOOOM WHTETPHUPOBAHUS
10 YaCTsIM.

BriBeieM opMyTy HHTETPUPOBAHUS 110 YACTSIM.

Uurerpupys o6e yactu pasenctsa d (UV) = UdV + VdU, nonyuum
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[d(uv) = [UdV + [vdU nwm UV = [ ULV + [ VdU, otkyna [ UV =UV — [ VdU.

C moMomIbio 3Toi (opMysbl HaxoxkaeHue uHTerpana | UdV CBOAMTC K HAXOKIEHHIO
uaTerpana | Vdl, KOTOpsIi MOKET 0Ka3aThCs MM TIPOIIE JAHHOTO, MM e H3BECTHBIM.

[Ipy mnpakTUYECKOM HCHOJIB30BaHUM (OPMYJIbl HMHTEIPUPOBAHUS IO YACTAM JaHHOE
TOJBIHTETPAIBHOE BBIPAKEHUE TPEACTABISAIOT B BHJE NPOM3BEIACHHUS JIBYX COMHOXHUTENCH,
KoTopbie 0003HauaroT U u d1?. Muoxurens U craparoTcs BLIOpath Tak, uTo0sl U’ ObLIO TpoIIE,
yeMm U. (ITpumepst 8,9,10)

Jugddepenyuanvnvivu  ypasnenusmu  Ha3bIBAIOTCS TaKW€ YpPaBHEHMS, B KOTOPBIX
HEU3BECTHBIMU SBJISIOTCS (YHKIIMU OJHOTO WJIM HECKOJIBKUX IIEPEMEHHBIX, IPUYEM B YpaBHEHUS
BXOJISIT SIBHO TPOW3BOJHBIE MCKOMBIX (DYHKIIMH 0 HEKOTOPOTro mopsiaka. Eciam Hem3BeCcTHHIMU
ABISIIOTCSA (DYHKIIMM ABYX WK OoJiee TIEpEMEHHBIX, TO YPaBHEHHs HA3bIBAIOTCS YPAGHEHUAMU 8
Yacmmuvlx NPoU3800HsIX. B IPOTUBHOM cilydae, TO €CTh €CJIM UCKOMas (YHKIHS 3aBUCUT TOJIBKO
OT OJHOIO  BEIIECTBEHHOIO  HE3aBUCHUMOIO  IIEPEMEHHOIO, YPaBHEHHUS  HAa3bIBAIOTCSA
00ObIKHOBEHHBIMU QUG hepeHyUaIbHLIMU YPAGHEHUAMU.

PaccmorpuM B mepByro odepens oaHO AuddepeHIInaIbHOe ypaBHEHHE TEPBOTO MOPSIIKA.
OOuuit BUJI TAaKOTO YpaBHEHUS CIIEAYIOLIHIA:

F(t,x, %) =0(12)

dx
3z[ec5 { - He3aBUCHUMOE IIEPEMCHHOE, X - HEH3BECTHas (byHKIJ;I/ISI, 3aBucAIas or t. E - ee

npou3BojHas. F- 3amaHHas QyHKUMSA TpeX BELIECTBEHHBIX NepeMeHHbIX. DyHkuus F, BooOrie
roBOps, MOKET OBITh 3aJlaHa HE Uil BCEX 3HAUYEHUH CBOMX apryMEHTOB, MO3TOMY CJEIyeT
ropoputb 00 obmactu W 3aganus ¢yHkuuu F, uMes B Buay o05acTb KOOPAMHATHOTO
IPOCTPAHCTBA TPeX (BELIECTBEHHBIX ) IEPEMEHHBIX t, X, *.

VpaBuenue (1.2) Ha3pIBaeTCs ypasHeHuem nepeoco nopsoka MOTOMY, YTO B HErO BXOJHT
JMIIB TPOU3BOJIHAS TIEPBOTO MOPSJIKA OT HEU3BECTHON (DYHKIUH X.

Hpumep 1. Haittu npoussomnyio ¢pyskmun: y = (x° — 2)(x* + x + 1)
Pemenue: Bocrionszyemcs IV npasunom

Y= -2 +x+ D+ -2 +x+ D =320 +x+ D+ (P - 2)(2x + 1)=
Sxt 4343+ 2t —dx 4P —2=6x* + AP+ 3xF —ax -2
Otser: y' = 6x* +4x® + 3x% —4x — 2

2
o Xt —x+2
IIpumep 2. Haiitu npousBoaHyto GyHKIUU: ¥V = =
Pemenue: Bocnione3yemcs V npasBuiiom
p a2yt —af —xe 2%y (Ra—12% -2 -242)  22®—x®-22%42x%-4x x%-dx  x-4
F = e e e e =
.} I:.I'E :IE x-i- .1"1" .1"1" X2

-4
Ortser: v' = —
] 2

]

Mpumep 3. Haittu npousBoanyio Gpynkmun y = (5x — 3)°

Pemenue: 3nech ucnonb3yem npaBuio auddepeHnpoBanns CI0KHONH GyHKINN
(u™) = nu™t-u'.
y' = ((5x —3)*) = 3(5x —3)*(5x —3)' =3 -5-(5x — 3)? = 15(5x — 3)°

Otset: y' = 15(5x — 3)?

Mpumep 4. Berancnuts uaterpan [ (5x* + 3x)dx

Pemenne: [(5x* +3x)dx =5 [x*dx 4+ 3 [ xdx = x° + zxz +C

Oteer: J(5x* +3x)dx =x° + %xz +C

Mpumep 5. Beruncnuts unterpan [ (5x + 3)%dx
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Penrenue:
t=5x+3
5x + 3)2dx = | dt = bdx =1 tidt =
JC ) o .

dx =—
5

Otser: [(5x +3)%dx = —(5x +3)° + €

Ipumep 6. Haiitu neonpenenennsiit unterpan [(2x + 3)*dx.

Lhc=Shc=LGr+3)+c
3 T 15 T R

| =

z=2x 43, ]
— 1 i
Pemenue: [(2x 4 3)*dx = dz = %dx = E_[z*idz = E.%+ C =
dx=5dz

%-(Zx-I—B)E—i—E'.
Otset: [(2x +3)*dx = i (2x+3)° +cC.

Ipumep 7. Haittu HeomnpeneeHHbIM HHTErpal f*u' 1+ x3x%dx,
Pemenue:
14+x*=z

3,2 —
1+ x3x%dx = xzdx=§dz

c= 2{1 +x)(A+23) 240 = 2{1 +x3W1+xP+C

~2fVaas =22 e =2 e = 4

Otger: [ V1 + x3x?dx = 2[1 + W1+ 23+ C.

Ipumep 8. Haittu unrerpan [ xcosxdx.

Pemenue: MuTerpan conepKuT npousBeAeHHE [BYX QYHKIUHA X u COSX. Cmoco®
HOJCTAHOBKU HE JTaeT BO3MOXHOCTH HaiTu 3TOT MHTerpan. O6o3nauum x = U, cosxdx = dV;
torna dx =dU; 7V =sinx. Ilpumerum ¢Gopmyly HHTETPUPOBAHHUS IO  YaCTSAM:
[ xcosxdx = xsinx — [ sinxdx = xsinx + cosx + C.

Ortser: [ xcosxdx = xsinx + cosx + C.

Mpumep 9. Haiitu unrerpan [ xe*dx
U= x,dV = e*dx;

dU = dx,V =e*
Otger: [ xe*dx = xe* — e* +C.
Mpumep 10. Haiitn uarerpan [(4x? + 6x — 7)Inxdx
Pewenne:

Pemenne: | xe™dx = = xe* — [ e*dx =xe* — e* + C.

U = Inx, dV = (4x° + 6x — 7)dx;

=Inx(x* 4+ 3x% — 7x) —
du ==, = (x* + 327 - 72); nx(x® + 327 —7x)

[(4x® + 6x — 7)Inxdx = ‘

J(x* +3x% — ?x}?

xal.- 2
Inx(x* + 3x* — 7x) — [(x® 4+ 3x — 7)dx = Inx(x* +3x%* — 7x) — (I +3 x?— ?x) +C =
Inx(x* + 3x% — 7x) — Gx4 + %xz — ?x) +C

Otser: [(4x® + 6x — 7)Inxdx = Inx(x* 4+ 3x* — 7x) — Gx’; + %xz - ?x) +C.

Ipumep 11. Pemmints nuddepennmnansHoe ypaBHEHHE MTepBOro nopsiaka ydy — xydx = 0

Pemenne: [lannoe auddepennuansHoe ypaBHEHHE sBIseTcs auddepeHnnaIbHbIM
yYpaBHEHHEM C pa3JeisIoIIMMUCS TepeMeHHbIMH. PaszmenuM mnepemeHHble ydy = xydx
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ydy

— = xdx — dy = xdx

¥

[IpounTerpupyeM J€BYyIO U MPaBYIO YaCTU MOCIEAHETO PAaBEHCTBA
x
dy=dex—>y=E+C
xE
OtBer. ¥ = Y +C

HpnMep 12. Pemutsn ,Z[H(i)(i)epeHHI/IaﬂbHoe YPaBHCHUC xy’ =¥
ay
dx

dy
Wrak: x——=y. JlanHoe muddepeHIanbHOe ypaBHEeHUEe sABJsieTcs nud@epeHnnaibHbIM

dy dx
YpPaBHCHUCM C PA3ACTIAIOIMMMUCS IICPEMCHHBIMU. PaSI[CJ'II/IM NEPpCMCHHELIC T =

Pemenue: B IICPBYIO OUCPCAb IICPCIIMIICM ITPOU3BOJHYIO j"'r =

X
[lepemennbie pasneneHbl. B eBoi 4acTH — TOJIBKO «UTPEKHU», B MPABOM YaCTU — TOJBKO
«HUKCBI».
dy dx
[TpouHTerpupyem JIeBYyIO U MPaBYIO YaCTH J-T =1
Pasymeercsi, wuHTEerpajsl HYXHO B35Th. B  1gaHHOM ciydyae OHM  TaOJUYHbIE:
Inly| = Inlx| + € - Inly| = Inlx| + In|C|
Hcnone3yem CBOMCTBO aorapu(pMoB Ina + Inb = In(ab). B JTaHHOM
cayuae: Inly| = In|Cx|
Tenepsb norapu@mel 1 MOAYIH MOXKHO yOpaTh: ¥ = Cx
OyHKIMS PeJCTaBICHA B SBHOM BHJI€. DTO U €CTh 0011ee peleHue.
OtBet: y = Cx .
Bomnpoce! 11 cCaMOKOHTPOJIS
UTto Ha3pIBaeTCSI MPOU3BOHON (DYHKIIMHU, KaK 0003HAYAIOTCS TPOU3BOIHbBIE?
Chopmymnmupyiite puU3NUECKUI 1 TEOMETPHUUSCKHIIN CMBICIIBI TIPOM3BOHON (PYHKITHH.
Kakas ¢pynkuus HazpiBaeTcs AuddepeHupyemMoil B Touke?
®opMyIIbl MPOU3BOIHBIX MTOCTOSHHOM, CYMMBI, TPOU3BEICHHS, YACTHOTO.
Cdopmynupyiite npaBuiio 1upepeHIpoBaHns CI0KHON (QYHKIIMH.
Uro nazbiBaercsa auddepenimanom ¢yHkuuu? CHopMyIupylTe TeOMETPUUYECKHA CMBICI
nuddepennnana.
7. Kak cBsizanbl Mexay coboi auddepeHnman u npousBoaHas QyHkiuu? B dem paznuuue
MEX1y HUMHU?

A e

8. Chopmynupyiite cBoiicTBa (apudmerndeckue onepamnun) quddepennuana.
9. Kakue ypaBHeHus Ha3bIBaloT U depeHnaaTbHBIMI YPaBHEHUSIMU?

Pasznea 2. KomnjiekcHbIe YHCJIAa
Tema 2.1. KomnuiekcHble Ync/ia U UX NpeacTaBjIeHHe

[Ipu wu3yyeHWHW JaHHOW TEMbl HEOOXOJAMMO YCBOUTH apu(PMETUUECKHE ACHCTBUA C
KOMILJIEKCHBIMU 4KcliaMu. Pelienne KBapaTHbIX YpaBHEHUI.

Tpuronomerpudeckas popma koMruiekcHOTO uncia. [lokazarenpHas Gpopma KOMITJIEKCHOTO
YHCIA.

Onpenenenune: Ywuciaom Buma a + bi, rae a u b- neiictBurenbHble uucia, |- MHHMAas
eNHUIA, Oy/IeM Ha3bIBATh KOMIUICKCHBIM.

CreneHn MHMMOM €IMHHUIBI: €CIU M0Ka3aTelb CTEIEHH YKCiIa | JeauTcs Ha 4, TO 3HaYEHHE
CTETEeHHU Mmojydaetcs 1; ecnu nmpu JAeeHUH MoKa3aTelb CTeNeH! Ha 4 B ocTaTKe mojiyyaeTcs 1, To
3HAYCHHE CTEIEHU PaBHO I; €CIM MPH JCJICHHH MoKa3aTellb CTEIEHN HA 4 B OCTATKE MOJIyJdaeTcs
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2, TO 3HAYEHHE CTENEHH PaBHO -1; €claM IpU JENEeHWH MOKa3aTeslb CTENeHH Ha 4 B OCTaTKe
HoJTyqaeTcs 3, TO 3Ha4€HHE CTEIIEHH PaBHO -i;
JleificTBUS Ha/l KOMIJIEKCHBIMU YHCIIAMU:
1. Cnoxenue
(a+bi)+ (c+di) =(a+c)+ (b+d)i
2. Bplunranue
(a+bi) —(c+di) =(a—c)+ (b—d)i
3. YMHOXeHue
(a + bi) - (c + di) = ac + bci + adi + bdi* = (ac — bd) + (dc + ad)i
4. Jlenenue
a+bi  (a+bi)(c—di) ac+bd (bc—ad)
ctdi (ctd)(c—d) cP+d \ctaz
Aaredpanyeckas popma

3anuch KOMIUIEKCHOTO YUCHa Z B BUJE X + VI, r1e X U YeR, Ha3pIBaeTcs anreOpandeckoit
dbopMoii KOMIUIEKCHOTO YHCIIa.

CymMa u pou3BeIcHHEe KOMIUIEKCHBIX YHCENl MOT'YT OBITh BBIYUCIICHBI HETTOCPEICTBEHHBIM
CYMMHPOBAaHHEM U TEPEMHOKEHHEM TaKUX BBIpaXKEHUHM, Kak OOBIYHO pacKpbiBasi CKOOKU U
IPUBOJIS TOI00HBIE, YTOOBI MIPEACTABUTH PE3YJIbTAT TOXKE B CTAaHAAPTHOU popme (Mpu ITOM HAJ0
ydecTs, 4To i* = —1):

(@ + bi) + (c + di) = (@ +c) + (b + d)i
(a + bi) - (c + di) = ac + bei + adi + bdi* = ac + bei + adi — bd =

= (ac — bd) + (dc + ad)i

Tpuronomerpuuyeckas popma

Ecnu BemecTBEHHYIO X 1 MHAMYIO Y YacTH KOMIUIEKCHOTO YHMCIIa BBIPA3UTh 4€pe3 MOIYJIb
r = |z| u aprymenr ¢ (x =rcos@,y = rsing), To BCIKOE KOMILIEKCHOE YHCIO Z, KPOME HYJI,
MOJKHO 3aIUCaTh B mpucoHomempuueckou popme @ z = r(cose + ising ).

Ioka3arenbHas popma

[pumensas  popmyny Diinepa cosg + ising = e k TPUTOHOMETPHUECKOH  (opMme,
TONyYHM TI0KA3aTeNbHYI0 (OpPMY KOMILIGKCHOTO 4YHcaa: z = re'®, rme €'Y— pacmmpenne
SKCHOHEHTHI JUIS CITy4asi KOMIUIEKCHOTO TIOKa3aTelsl CTETIECHH.

L

IIpuMmep pemieHusi THIOBOT0 BAPHAHTA

Mpumep 1. Berauciure (137 +i'%) - i*°

Pemenue: (i*7+'%) - i® =i —Di=i*—i=-1—1

Orser: (i37+i'%) - i*® =—1—1i

Ipumep 2. /lanbl KOMIUICKCHBIE Yucha 23 = 2 + 3i, Z; = b — 7i.HafiTu: a) z; + z,, 0)
Zy —Z3 B)Z1 * Z3,T) Z1 /2,

Pemenne: a)zy + 2, =243 +5—-7i =7 — 4
0)zy—2,=(2+4+3i0) —(5—-7i) =2+4+3i—5+7i=—-3+10i

B)Zy*2Z, = (24 3)(5—7i) =10 + 15{ —14i —21i*=10+i—21-(—1) =31+
z, 2430 (2+30)(5+70)  10+15i+14i+21i%  -11+29i 11 29,
r) ; 5.7 (S—=T0)(5+7i) - 58702 T +EI
OtBet:a) 2y + 2, =7 —4i

6)31—32=—3+1Ui

B)Zy *Z, = 31+1
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E 11 29,
N==-—-——+-—i
23 74 ' 74
Ipumep 3. KoMIUleKCHOE 4YHCIO Z = —I TPEACTaBUTh B TPUTOHOMETPUYECKOM H B
TOKa3aTeNnbHOM hopMe.
Pemrenue: J{yist 331laHHOTO YKCia JeicTBUTENbHAs YacTh a=0, a MHUMas yacth b=-1. Torxa
¥
MOJTYJIb 3TOTO qmcIa |z = 02+ (-1)2=+0+1=1, a apryMeHt

-1 T Im
@ = arctg ? = —— == — OTC}O,I[a ImoJrydyacm, qTo

%]

Im . . T In . . 3m
z=1- (cas > + isin ?) = C0S— + 15in ~  “TPUTOHOMETpHYECKast dopMa  KOMILIEKCHOI'O

quciia

nr

Z = €7 - moKazaTesbHas q)opMa KOMILIEKCHOT'O YHCIIA.
3n
Otser: z = cos — + Isin — 5 “TPUroOHOMETpHYecKas GopMa KOMIICKCHOr0 YHC/Ia

nJ'

= E" 2 - [IOKa3zareiibHas (bopMa KOMIIJICKCHOI'O 4YHCJIa.

Bonpocsl 1y1si CAMOKOHTPOJIS
1. Kommuekcubie umcma. Omnpenenenune. AnreOpandeckas, TpPUTOHOMETpUUECKAs W
nokasaresibHasi (POpMbI KOMIUIEKCHOTO YHCIIa.
2. T'eomerpuueckas UHTEpIIpETALUs, MOJYJIb, APTYMEHT.
3. Omnepamuu HaJ KOMIUIEKCHBIMUA YUCJIaMHU: CIOKEHHUE, YMHOXKEHHE, BO3BEICHUE B CTECIICHb,
U3BJICUCHHUE KOPHSI.

Pa3znes 3 Teopusi BepoSITHOCTEH M MaTEeMAaTHYeCKAasl CTATUCTHKA
Tema 3.1 Teopusi BeposiTHOCTEH
INEPECTAHOBKM - paznuuHble KOMOMHAIIUU U3 N 3JIEMEHTOB, OTIWYAIONIKECS APYT OT JIpyra
TOJIBKO MMOPSAAKOM PACITIOJTOXKCHUA 3TUX 3JICMCHTOB
KonmdecTBo nepecTaHOBOK U3 N 3JIEMEHTOB Bbraucisiercst mo popmyne Pp=n!, 01=1, 11=1

COYETAHUSA - pasnuuHble KOMOMHAIMK 1O K 3JIEMEHTOB, B3ATbie M3 N DIEMEHTOB,
OTJIMYAIOIIHMECS APYT OT APYra XOTs Obl OJJHUM JIEMEHTOM.

. K n!
KonudectBo coueranuit Beruucisiercs mno ¢popmyne C; = m
In-k)
PABMEIIEHUS - pasnuydbie KOMOMHAIMU TO Kk 3JIEMEHTOB, B3AThIE M3 N DBJIEMEHTOB,
OTJIMYAIOIIMECS APYT OT APYra Kak 3JIEMEHTAMU, TaK U MOPSAKOM UX PACTIOIOKECHUS.
AKX = _nt
" (h-k)
NNPABUJIO CYMMBbI

Ecnu HekoTopblit 00bekT X MOXKET ObITh BIOpaH U3 COBO-KYMHOCTH OOBEKTOB N crocobamu, a
00beKkT Y MOXKET OBITh BBIOpaH M3 3TOW K€ COBOKYIMHOCTH K crocobamu, To ymb6o X 6o Y
MOTYT OBITh BBIOpaHbl N+K crmocobamu.
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IMPABUJIO ITPOU3BEJIEHUSA
Ecnu HexoTopsiii 00beKT X MOXKET OBITH BHIOpAaH W3 COBOKYMHOCTH OOBEKTOB N crocobamw, a
00BbeKT Y MOKET OBITh BBIOpAH M3 3TOM e COBOKYMHOCTH K crmocobamu, To u X, u Y MOryT
ObITh BEIOpaHbl NeK crocobamu.

3agaua 1. ¥V Bac pagocts! Bbl momyumnu kBapTupy, /a €lle KyXOHHBIM TapHUTYp W3 ISTH
npeameroB! Bee onm - aBa mikada, Tym0a - MOT'YyT yMECTUTBCS BIOIb OJHOW cTeHbl. CKOJIBKUMHU
crocob0amu Bbl MOXKETE€ MEOIMPOBATh KYXHIO, YCTaHABJIMBAs BAOJIb CTEHBI CBOM rapHUTYP?
Pewenue: Tak, xak Bbl, nepecrapiss Me0Oenb, CTpPOUTE KOMOMHALUIO Cpa3y U3 BCEX JJIEMEHTOB,
TO JOJDKHBI HCIOJB30BaTh (OPMYNITY JAJsi BBIYUCIEHHUS KOJMYECTBA IIEPECTAHOBOK W3 IISITH
DIIEMEHTOB, TO €CTh!

Ps=51=1¢2¢3¢4+5=120.

Wy MOKHO CUMTATh YUCIIO Pa3MEIIEHUN U3 ISATU 3JIEMEHTOB I10 IIATh, T.K. MOPSAIOK JJIEMEHTOB

3J1CCh BAXKCH.

5
A =a=1.2.3.4.5=120.

Taxum obpazom, P, = A,

3agaua 2. CKOJIBKO TPEXOYKBEHHBIX CIIOB MOXXHO COCTaBUTh U3 IU(dpa, comepiKaiiero AecsTh
3HaKOB?
Pewenue. OueBugno, uro "cmosa" $% & u $&% pasHble, XOTS U UMEIOT OIMHAKOBBIA HAOOp
"6ykB". CiiemoBaTeNbHO, AJIsl PEIICHUS 3a]a4ll HYKHO HalTH KOJIMYECTBO pPa3MEIleHUN U3 IECATH
3HAKOB MIK(ppa 1o TpH.
A} =@=8-9-10=720

7!
3apaua 3. Jlng 3anmycka mporpaMMbl Ha KOMITbIOTEpE HEOOXOJMMO HaOpaTh MapoJib: 3 JHOOBIX
KJIQBUIIN U3 CEMU 3ape3epBUPOBAHHBIX. CKOJIBKUMHU CIIOCOOAMH MOYXHO 3aIlyCTUTh IPOrpaMMy?
Pewenue. Tlo ycnoBui0o MOXHO HaXMMaThb TpPU KIABUIIM B IPOU3BOJBHOM TOPSIKE.
CrnenoBarenbHO, JUIsl pelIeHHs 3a7aud HeoOX0IMMO HalTH KOJMYECTBO COYETAaHUN U3 CEMU IO
s_ 1M _1.2.3-4.5-6-7 35
T34 1.2.3.1-2-3-4
3agaua 5. CKOJIBKO CYyIIECTBYET MATU3HAYHBIX YHCEN C Pa3HBIMU MHU(PpPaMU, COCTABICHHBIX U3
uudp 1,2, 3,4,5,6,7, 8,9, y KOTOPBIX TpH NEpBbIC IUPPHI YETHBIE, a OCTATbHBIC HEUETHBIC 7
Pewenue: Cpean HazBaHHBIX IUGDP 4 YETHBIX U 5 HEUYETHHIX. BapuaHTOB [Isl ABYX MOCIEIHUX
u@p B YUCIIE MOXKET OBITh CTOJBKO, CKOJIBKO CYIIECTBYET pa3MEIIEHUN U3 MATH (HEUETHBIX) IO
JBa. A JUIsl TpEX MEPBBIX CTOJBKO, CKOJIBKO CYIIIECTBYET pa3MelleHuil u3 yeTkipex mo Tpu. Ho tak
KaK JUIsl pacCMaTpPUBAEMbIX YHCET OJHOBPEMEHHO HY)XHBI M TPH YETHBIX, U JIBE€ HEYCTHBIX
U pHbL, TO BCETO KOJMYECTBO TAKUX YHCEN Oy/IeT HaXOAUTCS Kak MPOU3BEACHUE pa3MEeIeHU:

A} A =414.5 = 480

Tpu: C
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KIIACCHYECKOE OIIPEJEJEHUE BEPOATHOCTH
ITPEABAPUTEJIBHBIE IIOHATHUSA

1) COBOKYITHOCTH YCIIOBHII — OIBIT=HCIBITAHHE
2) Pesymbrar ombITa — 3JIE€MEHTAPHBIN HCX0a=co0bITHE (A)
3) Ecnu B pe3ynbrate onbita COOBITHE.

Obs3arenbHO He moxer MoxxeT nponu3onuTu
MPOU30UIET MPOU30UTH WJIM HE MPOU30UTH
JloctoBepHOE HeBo3moxnoe CanyuaitHoe
Q 0 (A;B;C)

4) B03M0XHOCTH IOSBIECHHS TH000T0 HCXO0Ja OJMHAKOBA => BCE UCXOJbl PABHOBO3MOKHBIE.

Ecnu B pe3ynbrare ucnbITaHus 00s13aTeIbHO MPOU30MIET OJTHO WIIM HECKOJIBKO COOBITHI => 3TH COOBITHUS
obpazytor IIOJIHYIO I'PYIIITY.

«Bopa 3akunaer npu 100°» — noctoBepHOE COOBITHE.

«Jlex mnaButcs npu 20°) — HEBO3MOKHOE COOBITHE.

«3aBTpa OyIeT 10XK/b» — CllydaiiHOe COOBbITHE.

[TonGpackiBaem kyOuk. CoobiTue: «Boinana 1», «Beinana 2»,..., «Beimana 6»

00pa3yroT MOJIHYIO IPYMIY.

KIIACCHYECKOE OIIPEAEJIEHUE BEPOATHOCTU COBbITUSA

N — 4ucIio Bcex paBHOBO3MOKHBIX 3JIEMEHTAPHBIX UCXO0B, 00pa3yOIUX MOJHYIO TPYIITY.
K — 4ncno ncxo10B, 01aronpusTCTBYIOIIUX paccMaTpUBaeMoMy coObITHIO A.

DOOPMVYIJIA JJISA BBIYNCJIEHUSA
BEPOATHOCTH COBbITHUA

HAF%—

CBOWCTBO:
1) 0<P(A)<1
2) BEPOSTHOCTH HEBO3MOXXHOI'O COBbLITHS PABHA 0.
P(©)=0
3) BeposiTHOCTH JOCTOBEPHOTO COOBITUS paBHA 1.
P(Q)=1

3agaua 1. V3 necsatu OuieToOB JIOTepeH BBIMTPHIIIHBIMU SIBISIIOTCA Tpu. HallTu BeposiTHOCTH
TOTO, YTO W3 MATHU B3STHIX HayJady OMIIETOB, 1Ba OKAKYTCS BHIUTPBILITHBIMH.
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Pewenue: CobbiTe A - U3 NATH HayAady B3SATHIX OWJIETOB JBa BBIMTPHIIIHBIX. UHMCIO Bcex
BO3MO>KHBIX MCXOJIOB PABHO YHCIY BCEX BO3MOXHBIX KOMOMHAIMH 10 1Tk OnseTos. Ilopsaok B
TUX KOMOWHAIMSAX HEBAXKEH M MX KOJIMYECTBO paBHO uucily coyeranuius 10 mo 5.Ywucno
UCXO0JI0B, OJIArONPUATCTBYIOIIUX AAHHOMY COOBITHIO A, COCTOUT M3 KOJIJIMYECTBA KOMOMHALUMN
U3 BBIUTPBIIIHBIX OUJIETOB MO 2 B COYETAHMM C KOMOWHALMSIMU W3 HEBBIUIPBIIIHBIX OMIIETOB
1o 3. Takum 06pa3om, YUCIIO BCEX BO3MOKHBIX HUCXO/I0B:

_ 5
n= 101

a YHCJI0 UCXOJI0B, OJAronpUATCTBYIOMIMX JAHHOMY COOBITHIO,

k=C2.C?,
TOTJIa BEPOSTHOCTh COOBITHUS paBHA
k 5
P(A)=—=—.
(A) n 12

3agaya 2. 10 BapMaHTOB KOHTPOJIBHOW paOOTHI THIATEIHHO IMEpPEMENmaHbl W paclpeieiieHbI
MEXAy 8 CTyIEHTaMH, CUIAIIMMHU B OJHOM psny. HallTu BEpOSATHOCTH TOTO, YTO BBIJAHHBIMU
OKa)XyTCsl IEPBBIE BOCEMb BAPUAHTOB.

Pewenue: CobpiTue A «BbIIaHHBIMH OKa)XyTCS IEpBBIE BOCEMb BapHaHTOB». YHMCIIO Bcex
BO3MOXXHBIX HCXOJOB PAaBHO YHCIYy pa3MEIICHWH W3 JACCITH 1O BOCEeMb. UMCIIO HCXOJOB,
OJaroNMpUATCTBYIOIIMX COOBITHIO A, paBHO YHCIy TEPECTAaHOBOK W3 BOCHMHU. BeposSTHOCTH
coObITHS A.

P82 2 1
A% 100 9.10 45

P(A)

3agaya 3. B Kop3uHE HaXOAWTCS BOCEMb OCNBIX M 5 4epHBIX mapoB. Haymady BeIHUMAIOT 3
mapa. HaliTi BepoSITHOCTB TOT0, YTO HE MEHEE JIBYX U3 HUX Oelble.

Pewenue: Yncnao Bcex BOZMOXKHBIX UCXOJ0B PaBHO YHUCIy codyeTaHui u3 13 (oOuiee KOIM4ecTBO
1apoB) 1o 3.

A YHCIIO MCXO0/I0B, OJArONPUATCTBYIOIIUX HCCIEAYEMOMY COOBITHIO, CKJIAABIBACTCS U3 YHUCIA
KOMOMHAIMI, B KOTOPBIX 2 OeNbIX Iapa W U3 4Yuclia KOMOWHALWW, B KOTOpPBHIX 3 OeibIX mapa:
B€Jlb COOBITHE COCTOUT B TOM, YTO JINOO 2, 1uO0 3 GenbIX mapa JOJIKHBI ObITh CPeld BBIHYTHIX
HayJady. Toraa BepoSTHOCTb COOBITHS:

_C7-C;+Cy 98
Cl 143

P
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JOMAHIHASA KOHTPOJIBHASA PABOTA 110 MATEMATHUKE

TpedoBanus k opopMiIeHUIO

B cootBercTBMU ¢ y4eOHBIM IUIAHOM CTYACHTBHI-3A0YHHUKH BBIMOJHSIOT KOHTPOJIBHYIO
paboTy 1o KypcCy BbICIIEH MaTEeMAaTHKHU.

KonTtponpHas paboTa 10DKHA YAOBICTBOPSTH CIASAYIOIIMM TPEOOBAHMSIM:

1) PaboTy peKOMEHIYeTCs BBIMOIHITh B YICHUYECKOW TETPaad B KICTOYKY, aBTOPYUIKON

C CHHEW WM yepHou nmactoil. L{BeTHyI0 macTy MOKHO yNoTpeOisTh A pUCYHKOB, Tpa)uKOB U
T.IL.

2) HyxHO ocTaBUTHh CBOOOJHOE MECTO 3a MOJsIMH. EcmM B TeTpaau HET YepTHl,
OTPaHNYMBAIOLICH TI0JIE, €€ CIEeAYET ITPOBECTH.

3) OOs3aTenpHO 3amucaTh IOJHOCTBIO YCIOBHS BCEX pEIIaeMbIX 33Jad — IO TEKCTY
METOANYECKOT0 I10COOus.

4) 3angaum (M WX pEUICHHs) CICAyeT pacrojiaraTb B TOM IOPSIKE, B KAKOM OHU JIaHBI B
METOAMYECKOM ITOCOOHH.

5) 3anmcu BecTH aKKypaTHO, pa300pYHMBBIM IMOYCPKOM. 3a4YCpPKUBAHHS, ITOMAPKH,
oOIIMpHBIE UCHpaBIeHHUs HE JoIyckaroTcs. ['paduku pucoBaTh akKypaTHO, ¢ ykKa3zaHueM (U
cobmoienuemM) Maciraba. YepHOBHKH He IPUHOCHTD!

6) PemieHust JOIDKHBI COMPOBOXKAATHCS KPATKUMU, HO BPa3yMHTEIBHBIMU OOBSICHEHHSIMH,
B HEOOXOJMMBIX CIIy4asX IOJDKHBI OBITh CCHUIKM Ha YydyeOHuk. Hampumep, “cocraBisiem

2

ypaBHEHHE TNPsSMOM, mpoxonsiield yepe3 nBe Toukd...”, “Ilo ompenesneHuio HempepbIBHOCTU
(GyHKIUU B TOYKE...” U T.II.

7) OObBSCHEHHS JOJKHBI OTHOCHUTBCS CTPOTO K TEKCTY 3a1a4n. DOopMyIIbl COKpAIIeHHOTO
YMHOKEHUS, pellieHue KBaJIpaTHbIX ypaBHEHUH U Teopemy [ludaropa oObACHATH He HYHKHO.

8) Ilpu pabore Haa omMOKaMU — YHTATh 3aMCUAHHS U YKa3aHHs MPOBEPSIOIIETO U, IO

BO3MOJKHOCTH, BBHITIOJIHATH MX B pabOTe, OTIPaBICHHONW Ha MOBTOPHYIO NMPOBEPKY — BMeECTE C

npeabuiyieii paboroii!

9) Ilpu HecoOmoaeHnn TpeboBanuii 1-9 pabora MokeT ObITH BO3BpallleHa 0€3 MPOBEPKHU
JUTSI TIOBTOPHOTO BBITIOJTHEHUSI.

Obpasey ogopmaeHus mumynbHo2o 1UCmMa KOHMpPOJIbHOU pabomvl Oan Ha calime. Bvibop
8aPUAHMO8 KOHMPOIbHOU PAbONbl ONpedensemcst no NOPIOK0BOMY HOMEPY CNUCKA 2PYNNbL.

Kpurtepnu oneHnBaHusA KOHTPOJIBbHOI padoThI
OtmeTka «3» (YIOBIETBOPHUTEIBHO) CTAaBUTCS 3a J1t0ObIe 8-11 BEpHO BBHIMOIHEHHBIX IPUMEPOB.
OtmeTKa «4» (XOpOIII0) CTABUTCS MPU BEPHOM BBITIOJIHEHUU JTHOOBIX 12-15 mpumepos.
OtmeTKa «5» (OTJIIMYHO) CTaBUTCA 3a Bce 16 BEPHO BBIMOJIHEHHBIX PUMEPOB.

Pabora, BbIMONHEHHAs HE MO CBOEMY BapUaHTY, HE 3aCUMTHIBACTCS U BO3BpAIIAETCS
cTyneHty 0e3 mpoBepku. CTyAEHTHI, HE BBINOJHUBIINE KOHTPOJBHYIO pabOTy WIM He
MOJIYYMBIIME 3a4€Ta 10 HEW, K DK3aMEHY He JOIyCKarTCs.

Buumanmue! PadboTy He00X0AUMO CIaTh 32 TPH HeAEJH 10 BHIX0JAA HA CECCUIO.
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3aganmue 1

Haiitu npenens! GyHKITUII:

1.

2.

B) r)
3.a) 0)
B) r)

4. a) 0)
B) r)

5.a) 0)
B) r)

6. a) 0)
B) r)
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7.a)

11.

12.

13. . a)

6)

; 6)

0)

6)

6)
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14. . a)

6)

0)

6)

0)

6)

0)
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3aganue 2

Haiitu npon3Boanyto GyHKIIUU:

1. a)Y=XT—3x2+6x—2; 6) y=sinx-cosx; B) y=sin3%

2.

10.

11.
12.

13.

14.
15.
16.
17.
18.

19.

2
1 . 2
.a)yz{l—ﬁj ; 6)y L B) y=sin(3x)-e*

3
A)y=——-

4

4

5 2X _ 4—3X

a)yz%—ngx : 6) y=(x>+x)Inx; B) yze\/_x—il
1 2 1 tgv/2x+5
La)y=—+—-—=; 0) y=tgx-e"; B) y=—"——
)y X x? 3x° ) y=19 )Y In(3x?)
1 InvV2x +1
.a)yzﬁ+2\/§ : 6) y=ctgx-cosx; B) Y=o

.a)y=l+2§/;—23; 0) y:SinX'(éh/;J; B) y:w
X 2 cosx +1

_1 1
ca)y=Ix+vx[ ; 6) y=2=2. B) y=
b 5] X+1 3(In2x—tg3x)*
a)y:(\/g‘f—\/;)z ; 6) y:X;;iX’ B) y:(tg4X+3)3

_ COSX _3x

2o y=E ey
32 43 JIx’ (1+cos4x)’

tgX+CcosX
:3—’
2X

a)y=2tgx—3cosx ; 0)y

eX —3x*
COSX

a)y=7sinx+5e* ; 0) y= ; B) Yy=sin3x-cos5x

tgX+COSX |

Jx

a)y=|nx+2§/? : 6) y=(x+1)2%e*; B) y=(sindx+1)°

a)y=eh$; 6) y=IX"AX .y y o 2 —3x+2)
X

ctgx

a)y=\/;+ctgx ; 0)y=

2
a)y=1——COSX ; 0) y=(x_1) ; B) y =3/sin3x

4 Inx

sin5x
cos4x

a)y=2sinx—6tgx ; 0) y=Wsinx; B) Y=

e’ Inx CInx-3x

a)y=—=——,; 0 ———, B =ctg®(x—2x?
)ng\/§ )y tox ) y=ctg®( )

e* —2sinx

a)y=x*+ctgx ; 6) y= : B) y=(tg3x +cos2x)?
X —COSX

1 1 X% +3x-1
a) y=e*——+>Inx; 6) y=————"; B) y=c0s°5X
)Y 3 )Y 21 )Y

B) y=In(x*+3x—2)

; B) y=In(cos(3x* — 2x))
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3amanue 3

HaiiTu HauMeHbllee U HauboJblIee 3HaYeHUsT QYHKIINU y=1(x) Ha OTpe3Ke [a;b]

L y=x>—6x"+9x+3; [-14]

) y=2x>—9x* — 24x +5; [0;6].

3 y=2x>-3x* —36x+2; [-3,4].
4 y=2x>-3x* -12x—6; [-2;3].
e y=x"—3x* - 24x+10; [-4;2].
6 y=JX - X+5; [0;4].

; 33X — x—4; [-18].

8 y:33/x_2—x+1; [-1,27].

o y=3(x+1) —x-2; [-27].

10 y=4/x+1-2x+1 [-13].
11. y=7x*+9x* =3x+6; [-1;1].
" y=2x>-3x* -12x—6; [-2;3].
13 y=X —X+5; [0;4].

14. y=6,75x" —x+2; [0;2].

15. y =—x>+3x+2; [1:3].

6 Y=Y+ —x-2 [-2;7].

7 33X — x—4; [-18].
18, y=2x>-3x* —36x+2; [-3,4].
19 y=4/x+1-2x+1 [-13].
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3amanue 4

[TpoBectn nonHOe uccienopanue Gyakuun Yy = f (X)u moctpouts ee rpaduk:

1 X +2x+4 " y_x2+2x+4
T x42 T xy2
g g X AT 1y X=X
2
X -x-1 13.y:w.
Y=o x=2
2 2x 19 14, y X2 —4x+7
—_ + . -
4. :T. X—3
X* +3x+4
x> +3x+4 Ly=—7""""
5 V=1——— X
X oy X =6X+10
o X -6x+10 V=T 3
X=3 . X2 +2x+8
, :x2+2x+8 Y= X+4
X+4 X2 —2X+8
18, y=— 277
g X -2x+8 X—4
' X—4 x> —3x+6
19, y=" 227 -
5 X2 -3x+6 X—3
B
10 y_x2+4x+4

X+5



Havitu unarerpan:
j(xz +2X + 1)dx
1 X

2

X_
) dex
3 j(lzﬁ—3§/§)1x
I(&—l)z N
4, X
[
5 :l.-!—X2 1_X2
Ii_i X
x? —3x—6
- —
AR
N j(4sinx+8x3—colsix
I4—_si2n3xdX
9. sin® x
J‘ dx
10. x? —25

Broruucnuthb HHTCI'PAJIbI 110 9aCTAM:

1. .[xsin xdx

2. Ixcostdx

3. J.xe3xdx

4, J.(x—4)sin 2xdx
5. Ixe‘xdx

6. Ixsin%dx

7. Ixcos(3x—1)dx

8. Ixz sin 5xdx

3agaua 5

3amaua 6

9.
10
11
12
13

14

15.

16

J- 1 N 2 de
14, \/X2—3 \/X2+3
_[ 2 - 10 i
1+ x l—X2
'[ i_i dX
16, 3k xdx
j 22—3‘3de
17.

I(4sinx+8x3— lt de
18. cos? x

.[4—sin3 X
19 7 sin®x

dx

[xteax

. [ inxax
.J'xln(x—l)dx
.I(x+3)sinxdx

. I (x—2)cosxdx
. J' (x—5)e2*dx

J' x? sin(2 — 5x)dx

. Ixz cos(4x +1)dx

31



17. .[In(x2+1)dx 19. Ixz singdx

18. Ixz In(L+ x)dx

3agaua 7
Beruncnuth uHTErpa:
1 4
1. j(3x2—2x+1)dx 11. j(1+&)2dx
0 0
2 12. I(sinx+3)dx
2. j(cosx—l)dx 5

dx

13. >
CO0S“ 2X

2
9

) j 3(v/x — x)dx
1

Ot Ot ©|3 ————o |3
N
X |l a
+ | X
H

2 1 2
4, J‘(x+—j dx 14.
1 X
9
5. | Vx(@++/x)dx 15. |1+ xdx
4
2 n
6. | (vx—3/x)dx 4
1 16. Ism 4xdx
3 0
7. | (1+e¥)dx 13
_0( ) 17 J' dx
2 5\/(3—X)4
8 j‘ dx .
YA 3
1 \/X_ 18. Jsm 3xdx
2
0
9. J‘(x2+i4}dx )
1 X dx
19. j
o Va—x?



3agaua 8
Bapmuanr 1
1. JIBa crpenka IpOW3BEIM IO OJHOMY BBICTpENLY IO MHIIEHU. BEpOosATHOCTH MOpaXKEHUS MMILEHU
KaxabpIM cTpenkoM paBHa 0.8. Haiftu BepoATHOCTH TOro, uto: a) oba CTpeika MopassiT MUIIEHb, O)
TOJILKO OJIMH CTPEJIOK IMOPA3UT MHILIECHB; B) XOTs ObI OIUH CTPEJIOK MOPA3UT MHUILIECHD.
2. N3 10 wspenuii 3 mmeroT Beicmyio oneHky OTK. HaiiTu BepoOATHOCTH TOTO, YTO CPEAM B3STHIX
Hayjauy 6 u3zenuii 2 BeICHIEr0 KauecTBa.
3. Pabounii o6cmykuBaet 4 cranka. BepoaTHOCTh OCTaHOBKHM B T€UE€HHE CMEHBI y IIEPBOT0 CTaHKA paBHA
0,4, y Broporo cranka -- 0,45, y tpersero —0,3, y uerBeproro — 0,34. Haiitu BeposTHOCTH
OecriepeboiiHOM paboThl B TEUEHHE CMEHBI BCEX UETHIPEX CTAHKOB.

Bapuanr 2

1. B rpynne u3 20 cTyAeHTOB Ha KOHTPOJIBHOW padOTEe MOTYIHIIH:

4 crygeHTa — OTIMYHO, O CTYJIEHTOB — XOpOILIO, 5 CTYIEHTOB — YynoBieTBOpuTenbHO. KakoBa
BEPOSITHOCTb, YTO U3 MATH Hay/lady BEIOPAHHBIX CTYAEHTA a) 3 CTy/AE€HTa UMEIOT HEYJOBJICTBOPUTEIbHbIE
OLIGHKM TI0 KOHTPOJBHOW pabote; 0) XoTs Obl OJMH MMEET HEYJOBICTBOPHUTEIBHYIO OIICHKY; B) BCE
UMEIOT HEYJOBJIETBOPUTEIIbHbIE OLIEHKHU ?

2. BeposSTHOCTH TOTO, YTO U3 UMEIOLIUXCS IATH JOTEPEHHBIX OMIIETOB XOTS OBl OJMH BBIMTPAET, paBHA
0.40951. Haiitu BepOSTHOCTH BBIUTPHIIIA IO OAHOMY JOTEPEHHOMY OUIIETY.

3. BeposaTHOCTH TOTO, YTO KaXKIbIii U3 TPEX Ipy3ed MPUAET B YCIOBICHHOE MECTO, COOTBETCTBEHHO
paBabel 0,8, 0,4, 0,7. Onpenenutrb BEPOSTHOCTb TOrO, YTO BCTpPEYA COCTOUTCSH, €CIM JJISI ITOrO
JI0OCTaTOYHO, YTOOBI IIPUILLIH JIBOE.

Bapuant 3

1. Crynenr 3naer 50 u3 60 BompocoB nporpammbsl. HailTu BeposSTHOCTh TOTO, UTO CTYIEHT 3HAET JiBa
BOIIPOCA, COJIEPIKAIINECS B €T0 IK3aMEHAIIMOHHOM OHIIETE.

2. BeposTHOCTh MOsIBIEHUS XOTS Obl OJHOTO COOBITHSI IPU TpPEX HE3aBHCUMBIX HCHBITAHUSX paBHA
0,973. KakoBa BEpOSTHOCTb MOSIBJICHUSI 3TOTO COOBITHS MPU OJTHOM UCIIBITAHUN?

3. CTyzmeHT MUIET HYXHYIO eMy (opMylly B TpeX CIpaBOYHUKaxX. BeposTHOCTH Toro, uto 3Ta dopmyia
COJIEPKUTCS B TiepBoM criipaBounHuke — 0,6, Bo BropoM —0,7, B TperbeM —0,8. HaliTu BeposTHOCTH TOTO,
YTO 3Ta POpPMYJIa COJAEPKHUTCS a) TOIBKO B JIBYX CIIPABOYHUKAX; 0) TOJIILKO B OJHOM; B) XOTsI ObI B OJTHOM.

Bapmuanr 4

1. Ha natu xaproukax HamucaHo mno oaHod Oykse: M,O,P,T,IIIbl. bepem Hayranx kapTouku u
BBIKJIa/IbIBAEM HUX 110 MOpAAKY. HaliT BepOATHOCTH TOTO, YTO MOJIYUYUTCS CIOBO “IUTOPHI” ?

2. JlBa cTpenka CTpensioT 1o MuieHH. BeposTHocTh mopaxkenus juist nepsoro 0,6 ans Broporo—-0,8.
Haiitn BEpOsATHOCTE OpaKEHUSI MUILIEHHU ITPU OJTHOM 3aJIIIe.

3. B smmke conepxkutcs 10 neraneii, u3 Kotopsix 4 okpaimiensl. COopiuk Hayraj B3s1 3 aetanu. Haiitu
BEPOSATHOCTH TOTO, YTO: ) XOTsI ObI OJJHA U3 HUX OKpAIIEeHa; IBE U3 HUX OKPAIIEHBI; B BCE HE OKPAIICHBI.
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Bapuanr S
1. B ypue 30 mapoB, 25 u3 HHX HBETHBIC, OCTaJlbHbIE — YepHbIe. HaiiTm BepoATHOCTH TOTO, YTO 3
HayJauy BbIHYTBIX I1apa OyayT YEpHBIMHU.

2. U3 13 wmznenuit 7 umeror Boicmyto oueHky OTK. Haiitu BeposTHOCTH TOTO, YTO Cpenu B3STHIX
Haynauy 6 u3genuii 4 BbICIIEro KayecTBa.

3. B arBoOyce enet 5 maccaxxupoB. BeposSTHOCTh BBIMTH Ha CIIEIYIOIIECH OCTAHOBKE JUISI KQXKIOTO M3 HUX
paBHa 0,2. HaliTu BepOosSTHOCTH TOT'0, YTO Ha CJIEAYIOIICH OCTAHOBKE BBIUIET XOTS ObI OJUH MACCAXKHD.

Bapuanr 6

1. Maptus u3 10 geraneit conepxxut 2 netanu 1 copra. HaliTu BEpOSITHOCTh TOr0, YTO CPEIU B3SATHIX
Hayjauy 5 getaneit XoTs Obl OfHa JeTallb EPBOrO COpTa.

2. B mepsoii yprae 10 6enbix u 5 KpacHbIX mapoB. Bo BTopoii — 5 Genbix u 7 kpacHbIX. M3 Kax10# ypHBI
BbIHMMaeTCs 1o mapy. Haiitu BepoaTHOCTH TOTo, uTo 00a 11apa oembie.

3. Tpoe ydeHWKOB pemialoT 3agady. BeposITHOCTh IOMYCTUTh OMIMOKY B PEHICHWH JUISl MIEPOBOTO
yuenuka pasHa 0,4, myst BToporo —0,2, mist Tpetbero --0,6. Haiftu BeposSTHOCTH TOTO, YTO XOTS ObI OJIMH
YYEHHK PEIINT 33/1a4y MPaBUIBHO.

Bapuanr 7

1. JIBa crpenka NMpoW3BENH IO OJHOMY BBICTpENly IO MHUILEHH. BeposTHOCTh MOpakeHUs MUIIEHU
KaXIbIM cTpesikoM paBHa 0.7. HaliT BeposATHOCTH TOTO, 4TO: a) 00a CTpesika He Mopas3siT MUIICHb;, O)
TOJIbKO OJIMH CTPEJIOK MOPa3UT MUILEHb; B) XOTs ObI OMH CTPEJIOK HOPA3UT MUILIEHb.

2. U3 10 mzpmemuit 6 mmeror Boicmyto oueHky OTK. Haiitm BeposSTHOCTH TOTO, YTO Cpemu B3STHIX
HayzAauyy 6 uzziesnuii 5 BeICHIEro KayecTBa.

3. Pabouwmii o6cmyxuBaet 4 ctanka. BeposSTHOCTh OCTaHOBKH B TEYCHHUE CMEHBI y TIEPBOTO CTAaHKA paBHA
0,3, y Broporo cranka -- 0,45, y tperbero —0,35, y uerBeproro — 0,32. HailiTu BepoOSTHOCTH
OecriepeOoiiHOM pabOThI B TEYCHUE CMEHBI BCEX YETHIPEX CTAHKOB.

Bapuanr 8

1.B rpynne u3 22 cTyAeHTOB Ha KOHTPOJIbHOU paboTe MOoTydHIIu:

5 cTyneHTa — OTIMYHO, 7 CTYOEHTOB — XOpOowo, 3 CTYAEHTOB — YJOBIJIETBOpUTENbHO. KakoBa
BEPOSATHOCTb, YTO U3 IATH HayJauy BbIOpaHHBIX CTYAEHTA a) 3 CTYJEHTAa UMEIOT HEYAOBIETBOPUTEIbHbBIE
OLIEHKH T0 KOHTPOJIbHOM paboTe; 6) XoTs Obl OJMH MMEET HEyIOBJIETBOPHUTEIbHYIO OIIEHKY; B) BCE
UMEIOT HEY/IOBJIETBOPUTEIbHBIE OLIEHKH ?

2. BeposTHOCTh TOTO, YTO M3 UMEIOIUXCS CEMU JIOTEpEHHBIX OMJIETOB XOTS Obl OJMH BBIMIPAET, paBHA
0.40951. HaiiTu BepOSITHOCTb BBIUTPHIILIA IO OAHOMY JIOTEPEHHOMY OUIIETY.

3. BeposTHOCTH TOrO, 4TO KaXIbli M3 TpeX Apy3ei NMpUAET B YCIOBIEHHOE MECTO, COOTBETCTBEHHO
paBubl 0,8, 0,4, 0,6. Omnpenenuth BEPOATHOCTH TOTO, YTO BCTpEYa COCTOUTCS, €CIH JJIi 3TOTrO
JIOCTaTOYHO, YTOOBI MPHUIILUIN XOTsI OBI ABOE.

Bapuant 9

1. Cryaenr 3Haet 45 u3 60 BonpocoB nporpammbl. HaliTu BepOsITHOCTH TOTO, UTO CTYACHT 3HAET JBa
BOIIPOCA, COJIEPIKAIIMECS B €0 HK3aMEHAIlMOHHOM OuIieTe, eciii B Ousete Tpu Borpoca?.

2. BeposTHOCTB MOSIBIEHUST XOTS OBl OJJHOTO COOBITHS MPH YETHIPEX HE3aBUCHMBIX HCIIBITAHUSIX PaBHA
0,973. KakoBa BepOATHOCTb MOSIBJICHUS 3TOTO COOBITHS IPU OJJTHOM HCIIBITAHUH?

3. CryzmeHT HIIeT HYXHYIO eMy (OpMyITy B TpeX CIIpaBOYHHKAX. BeposTHOCTH TOTO, 4TO 3Ta (hopmyia
COJIepKUTCS B niepBoM cripaBouyHuke — 0,6, Bo BropoMm —0,7, B TperbeM —0,8. HaliTu BEposTHOCTH TOTO,
YTO 3Ta (POopMysa COAEPKUTCS a) TOIBKO B IBYX CIIPaBOYHUKAX; 0) TOJIBKO B OJHOM; B) XOTS ObI B OJJHOM.
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Bapuant 10

1. Ha maru xaproukax HanucaHo no oxHoi Oykse: b, E, A, M, K, H. bepem Hayrag kaprouku u
BBIKJIQ/IBIBAEM HX IO OPsiAKY. HaliTh BEpOSITHOCTH TOTO, YTO MOJIYYUTCS CJIOBO “KaMeHb~ ?

2. JIBa cTpenka CTpensioT mo MuiieHH. BeposTHocTs mopaxenus i mepsoro 0,9, mist stoporo—0,8.
HaiiTi BeposTHOCTh OpaXKEHUS MULIICHH MIPU OJJTHOM 3aJIIIe.

3. B smmke comepxkutrcs 10 neraneit, u3 kotopeix 4 okpamieHbl. COOPIIMK HAyTaj B3sUl 5 JeTajci.
HaiiTi BepoSITHOCTB TOTO, UTO: @) XOTs Obl OJJHA U3 HUX OKpalleHa; 0) Be U3 HUX OKpallleHbl; B) BCe HE
OKpAILEHBI.

BapuanT 11

1. [IBa cTpenka HpoOU3BENM IO OJHOMY BBICTpENy 10 MUIIEHHU. BEpOSITHOCTh NOpaKeHHsS MUILEHU
KaxabpIM cTpenkoM paBHa 0.8. Haiftu BepoATHOCTH TOro, uto: a) oba cTpeika MopassiT MUIIEHb, O)
TOJILKO OJIMH CTPEJIOK IMOPA3UT MHILIECHD; B) XOTs ObI OJIUH CTPEJIOK MOPA3UT MHUILIECHD.

2. N3 10 mspenuit 3 mmerotT Beicmyio oneHKy OTK. HaiiTu BEepOATHOCTH TOTO, YTO CpPEAM B3ATHIX
Hayjauy 6 u3zenuii 2 BhICIIEr0 KauecTBa.

3. Pabouwii o6cmykuBaet 4 cranka. BepoATHOCTh OCTAaHOBKHM B T€UE€HHE CMEHBI y IIEPBOTO CTaHKA paBHA
0,4, y Broporo cranka -- 0,45, y tpersero —0,3, y uerBeproro — 0,34. Haiitu BeposTHOCTH
OecriepeboiiHOM paboThl B TE€UEHHE CMEHBI BCEX UETHIPEX CTAHKOB.

Bapuant 12

1. B rpynne u3 20 cTyA€HTOB Ha KOHTPOJBHOM paboTe MOTy4HIIu:

4 cryneHTa — OTIMYHO, 6 CTYIEHTOB — XOpOULIO, 5 CTYAEHTOB — YJOBIeTBOpuUTenbHO. KakoBa
BEPOSITHOCTb, YTO U3 IISATH Hay/lady BEIOPAHHBIX CTYACHTA a) 3 CTy/ICHTa HUMEIOT HEYJOBJICTBOPUTEIIbHbIC
OLIEHKH I10 KOHTPOJIbHOM paboTte; 0) XoTs Obl OJMH MMEET HEyIOBJIETBOPHUTEIbHYIO OLIEHKY; B) BCE
UMEIOT HEYIOBJIETBOPUTEIbHBIE OLIEHKH ?

2. BeposTHOCTb TOrO, YTO U3 UMEIOLIUXCS IMATH JIOTEPEHHBIX OUIIETOB XOTs Obl OJMH BBIUTPAET, paBHA
0.40951. Haiitu BepOSITHOCTb BBIUIPHIILIA IIO OAHOMY JOTEPEHHOMY OUIIETY.

3. BeposatHOCTH TOro, YTO KaXIbli M3 TpeX Jpy3ed MpPUAET B YCIOBIEHHOE MECTO, COOTBETCTBEHHO
paBubl 0,8, 0,4, 0,7. Omnpenenuth BEPOATHOCTH TOTO, YTO BCTpPEYa COCTOUTCS, €CIU JJIS STOTO
JIOCTaTOYHO, YTOOBI MPHIILIN ABOE.

Bapuanr 13

1. Crygaenr 3naetr 50 u3 60 BonpocoB nporpammsl. HaliTu BEpOSITHOCTh TOTO, YTO CTYAEHT 3HAET JABa
BOIIPOCA, COZIEPKAIIMECs B €r0 IK3aMEHALIMOHHOM OHIIeTe.

2. BeposTHOCTH TOSIBIEHUS XOTS ObI OJHOTO COOBITHSI NPU TPEX HE3aBHCHMBIX HCIBITAHHSIX paBHA
0,973. KakoBa BepOATHOCTb MOSIBJICHUS 3TOTO COOBITHS IPU OJJTHOM HCIIBITAHUH?

3. CryzmeHT HIIeT HYXHYIO eMy (opMyIlly B TpeX CIpaBOYHHKaX. BeposTHOCTH TOTro, 4TO 3Ta hopmyia
coJiepkHTCcs B epBoM crpaBouHuke — 0,6, Bo Bropom —0,7, B TpetbeM —0,8. HaliTu BeposITHOCTH TOTO,
YTO 3Ta (POpMysa COAEPKUTCS a) TOIBKO B JIBYX CIIPaBOYHHUKAX; 0) TOJIBKO B OJHOM; B) XOTS ObI B OJJHOM.

Bapuanr 14

1. Ha naru xaproukax HamucaHo mno oxHou Oykse: M,O,P,T,III,bl. bepem Hayraax kapTouku u
BBIKJIQJ[bIBAEM MX 10 OPAJKY. HaliTh BEpOSATHOCTB TOTO, YTO MOJIYYUTCS CIOBO “IITOPBI ?

2. JlBa cTpenka CTpeNsdioT 1Mo MuIeHH. BeposTHoCTh mopaxkenus uist nepsoro 0,6 ans Broporo—-0,8.
Haiitn BEpOsATHOCTE OpaKE€HUSI MUILIEHHU ITPU OJTHOM 3aJIIIe.

3. B smmke conepxkutcs 10 neraneid, u3 kKotopsix 4 okpaimiensl. COopiuk Hayraj B3si 3 netanu. Haiitu
BEPOSATHOCTH TOTO, YTO: ) XOTs ObI OJJHA U3 HUX OKpAIIEeHa; IBE U3 HUX OKPAIIEHBI; B BCE HE OKPAIICHBHI.
Bapuanr 15

1. B ypue 30 mapoB, 25 W3 HUX LIBETHbIe, OCTaJIbHble — YepHble. HaliTu BeposATHOCTH TOro, 4tro 3
HayJauy BBIHYTHIX I1apa Oy1yT YEpHBIMH.
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2. U3 13 wmznenuit 7 umeror Bhicuryto oueHky OTK. Haiitu BeposTHOCTH TOTO, YTO Cpenu B3STHIX
Haynauy 6 uzgenuii 4 BbICIIEro KayecTBa.

3. B arBoOyce enet 5 nmaccaxxupoB. BeposSTHOCTh BBIMTH Ha CIIEIYIOIIECH OCTAHOBKE JUISI KXKIOTO M3 HUX
paBHa 0,2. HaliTu BeposSITHOCTh TOT'0, YTO Ha CJAEAYIOIICH OCTAHOBKE BBIWIET XOTS ObI OJIUH TACCAXKHD.

Bapuanrt 16

1. Maptus u3 10 geraneit conepxxut 2 neranu 1 copra. HaliTu BEpOSITHOCTH TOrO, YTO CPEIU B3SATHIX
Hayjauy 5 getaneit XoTs Obl OfHa JeTallb IEPBOrO COpTa.

2. B nepBoii ypre 10 6enbix u 5 KpacHbIX 11apoB. Bo BTopoit — 5 6enbix u 7 kpacHbIX. 13 Kak10i ypHBI
BBIHUMAeETC 1o mapy. HaliTu BeposITHOCTB TOTO, YyTO 00a mapa Oernble.

3. Tpoe yueHukoB pemaroT 3agady. BeposSTHOCTh MOMYCTUTh OMIMOKY B PpEUICHUH [UIsl [EPOBOTO
yuenuka paBna 0,4, mist Broporo —0,2, ais tperbero --0,6. HaliTu BEposSTHOCTH TOTO, YTO XOTsI ObI OJIMH
YUEHUK PEIIUT 3a]a4y MPaBUIBHO.

Bapuant 17

1. JlBa cTpenka MpOU3BENM MO OJHOMY BBICTpPENY IO MHUIICHU. BEpOsSTHOCTH MOpPaKEHUS MUIICHH
KaXJbIM cTpeikoM paBHa (0.7. HaiiTu BEpOATHOCTH TOTO, YTO: a) 00a CTpeIKa HE MOpa3sAT MHUIICHb;, O)
TOJIKO OJIMH CTPEJIOK IMOPA3UT MHIIIEHB; B) XOTS OBl OJIMH CTPEJIOK IMMOPA3UT MUIICHB.

2. U3 10 uzpmenmii 6 umeror Beiciyto onenky OTK. Hailtu BepoATHOCTH TOr0, YTO CpeAM B3STHIX
Hayjauy 6 u3zienuil 5 BeICIIEro KauecTBa.

3. Pabouwii o6cmykuBaet 4 craHka. BepoATHOCTh OCTaHOBKH B T€UE€HHE CMEHBI y IIEPBOT0 CTaHKa paBHA
0,3, y Broporo cranka -- 0,45, y Tperbero —0,35, y uerBeproro — 0,32. HaliTu BeposSTHOCTH
Oecniepe0oiiHOl pabOThI B TCUEHHWE CMEHBI BCEX YETHIPEX CTAHKOB.

BapuanT 18

1.B rpynne u3 22 cTyAeHTOB Ha KOHTPOJIbHOU paboTe MOoTydHIu:

5 cTygeHTa — OTJIMYHO, 7 CTYIEHTOB — XOpOIIO, 3 CTYAEHTOB — YJoBIeTBOpuUTenbHO. KakoBa
BEPOSATHOCTb, YTO U3 IATH HayJauy BbIOpaHHBIX CTYAEHTA a) 3 CTYJEHTAa UMEIOT HEYAOBIETBOPUTEIbHbBIE
OLIEHKH IO KOHTPOJBHOM paboTe; 6) XoTs Obl OJMH MMEET HEyIOBJIETBOPHUTEIbHYIO OIIEHKY; B) BCE
UMEIOT HEYJIOBJIETBOPUTEIbHBIE OLIEHKH ?

2. BeposTHOCTh TOTO, YTO M3 UMEIOIUXCS CEMU JIOTEPEHHBIX OMJIETOB XOTS Obl OJMH BBIMIPAET, paBHA
0.40951. Haiitu BepOSITHOCTb BBIMTPHIILIA IO OAHOMY JIOTEPEHHOMY OUIIETY.

3. BeposTHOCTH TOrO, 4TO KaXJbli M3 TpeX Apy3ei MpUAET B YCIOBIEHHOE MECTO, COOTBETCTBEHHO
paBubl 0,8, 0,4, 0,6. Omnpenenuth BEPOATHOCTH TOTO, YTO BCTpE€Ya COCTOUTCS, €CIH JIJIi 3TOTrO
JIOCTaTOYHO, YTOOBI MPHUIILUIN XOTsI ObI ABOE.

Bapuant 19

1. Crynenr 3Haer 45 u3 60 BompocoB nporpammbsl. HailTu BeposSTHOCTh TOTO, UTO CTYIEHT 3HAeT JiBa
BOIIPOCa, COZIEpPKAIMECs B €r0 3K3aMEHAI[MOHHOM OujieTe, eciii B OuiieTe Tpu Bomnpoca?.

2. BeposATHOCTB MOSIBIEHUS XOTA OBl OJJHOIO COOBITHS MPU YETHIPEX HE3aBUCHMBIX HCIIBITAHUSAX PaBHA
0,973. KakoBa BEpOSTHOCTD MOSIBJICHUSI 3TOTO COOBITHS MPU OJTHOM UCIIBITAHUN?

3. CrTyzmeHT MIIET HYXHYIO eMy (opMyly B TpexX CIpaBOYHHKAx. BeposTHOCTH TOro, 4ro 3Ta opmysa
coZlepKUTCA B nepBoM crpaBounuke — 0,6, Bo BTopom —0,7, B TpetbeM —0,8. HaliTn BeposATHOCTH TOTO,
4TOo 3Ta (PopMyIia COAEPKUTCS a) TOJIBKO B ABYX CIPAaBOUYHHUKAX; 0) TOJIBKO B OJTHOM; B) XOTS OBl B OJTHOM.
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NHOOPMALIMNOHHOE OBECHEYEHUE JUCHUIITIMHbI

OCHOBHBIC HCTOYHHMKH:

1. XpunynoBa, M. b. u np. Beicmras maremaTuka: y4eOHUK U TPAKTUKYM IS
cpeaHero npodeccruoHanbHOro odbpazoanust / M. b. Xpunynosa, 1. W. [{piranox.
— MockBa: MzpatensctBo HOpaiit, 2021. — 472 c. — (IIpodeccuonansHoe
oOpazoBanue). — Tekct: snektponnbii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/471507

JlonosHnTeILHASA JIMTEPATYpA.

1. I'puropres, B. II. Matemaruka [Tekct]: ydeOHMK MJisl CTYJ. YUPEKICHHUI CpeE/l.
npododpazoBanus / B. II. I'puropres, T. H. CaGypoBa. — M. : N3natenbckuii
HeHTp «Axkanemus», 2016. — 368 c.

2. Cnupuna M. C luckpetHas matematuka [TekcT]: ydeOHUK ISl CTYH. YUpEexKACHUIMI
cpen. npod. obpazoranus / M. C. Cnupuna, I1. A. Cnupun 11-e uzn., crep. — M. :
N3narenbckuil eHTp «Akagemus 2015, — 368 ¢

3. Cnimpura M. C Teopusi BepOsSTHOCTEH W MareMaTHueckas cratuctuka [Tekcr]:
Y4e€OHUK Il CTY[l. yupexaeHuit cpen. npod. oopazosanus / M. C. CriupuHna, I1. A.
CrupuH. — 7-¢ usna., crep. — M. : M3narensckuil eHTp «Akagemus», 2016, —
352 ¢

HNuTepHeT-pecypcesbl:

1. Jlexmus 1. IlepBooOpa3Hasi u HeonpeneneHHbIA UHTETpal [ DIEKTPOHHBIN pecypc]| —
Pexxum moctyna: http://www.youtube.com/watch?v=PbbyP80oEv-g

2. Jlexmms 6. KoMrutekcHble uncha (dacth 1) [DmekTpoHHbIN pecype] — Pexxnum mocryma:
http://www.youtube.com/watch?v=dZPRzB1Nj08

3. Jlexiws 8. OCHOBHBIE CBEICHHS O PAIIMOHATBHBIX (QYHKIMSAX [ DIEKTPOHHBIN
pecypc] — Pexum goctyna:
http://www.youtube.com/watch?v=15460Q24djU4&feature=channel

4, T'eoMeTpHUECKUI CMBICIT IPOM3BOIHOM [DIeKTpoHHBIH pecypc] — Pekum mocryma:
http://www.youtube.com/watch?v=TxFmRLiSpKo
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