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1. MHNACIIOPT
KOC no Y1 EH.01 MaTtemaTuka

(K00 u HazgaHue OUCYUNIUHDBL)

1.1. O01Me moJIoKeHus

KontponbsHo-onienounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOJIS U
OIICHKM 00pa30BaTEIbHBIX JOCTHXKEHHM OO0YyYaronuxcsi, OCBOMBIIMX MPOTPAMMY

yueoHou nuctuminael EH.01 MaremaTtuka

KOC BkiI04alOT KOHTPOJIbHBIE MaTepuaibl sl MPOBEACHUS TEKYLIEro

KOHTPOJISI ¥ IPOMEKYTOUHOM arTecTtaniuu B popMme sk3ameHa (3 cemectp)

KOC pa3zpabotanbl B COOTBETCTBHUU C:

oOpazoBarensHO# porpammoii CI1O o criennanbHOCTH
13.02.02 TemnocHaOxeHUE U TEIUVIOTEXHUYECKOE 000pYAOBaHHE,
nporpammbl yueoHou auciumiuael EH.01 MaremaTtuka

1.2. Pe3yJII>TaTbI OCBOCHHUSA JUCHHUIIMHBI, NOAJCKAIINEC IIPOBCPKE

Pe3yabTaThbl 00y-
qyeHusi (0CBOEH-
HbIe YMeEHHs,
YCBOCHHBbIE 3Ha-
HHfl, TIpaKTHYe-
CKHIl ONBIT (IpH
HAJTHYIHNH)

HaumeHoBaHue 3JjieMeHTa yMme-
HU/3HaHMI

OcCHOBHBIE MOKA3aTEJH OIEHKH pesyJbTa-
TOB

Vi

pemiath MpUKIaIHbIC 3a1a-
gy B obmactu Tpodeccuo-
HaJIbHO# JIeITEIbHOCTH.

[IpumeHeHne MaTeMaTHUYECKUX METO-
JIOB TIPH PELICHUU 3a]1a4 C MpaKTH4e-
CKUM COJIep>KaHUEeM

- BeIlloHEeHHe 1eCTBUI Hal MaTpH-
aMu

- Beluucnenue onpenenureneu

- PelieHrie cucteM JIMHEMHBIX ypaB-
HeHwuii o popmynam Kpamepa

- Peliennie cucteM JIMHEMHBIX ypaB-
HEHHI MAaTPUYHBIM CIOCOOOM

- BrinmonHenue neiicTBUN HA
KOMIUICKCHBIMH YHCIIaMU B ayredpa-
WYECKON U TPUTOHOMETPUYECKOU
dbopme

- Briuucnenue npenena GpyHKIuU B
TOYKE U B OECKOHEYHOCTH

- HaxoxxneHue BeposITHOCTH CITy-
YaHOTO COOBITHS

- CocraBnieHue 3aKOHa pacnpeserne-
HUS CIIy4aliHOU BEJINYUHBI

- Briuucnenue 4ucnoBbIX XapaKTepu-
CTUK CITy4YalHbIX BEJIMYUH

- Haxoxnenue npousBoiHON GyHK-
0208

- Haxosxxnenue npou3BOIHBIX BBICIIUX
MOPSIAKOB

- UccnenoBanue GyHKIIMHN U TOCTPOE-
Hue rpaduka

- HaxoxneHue HeonpeesieHHbIX UH-




TETrpaJioB
- Briuucnenune OMPCACIICHHBIX HWHTC-
TpaJioB

31 3HaUEHUE MaTeMaTuku B | - [loHuMaHue poau MaTeMAaTUKH B
npodecCHOHAIBHONW  JIesl- | OCBOEHHUH 00pa30BaTeIbHON TPO-
TETHHOCTU U MPU OCBOCHUU | TPaMMBI U B TPO(eCCHOHATILHOM Jie-
ITICC3 ATEJIIbHOCTH, CYyTH METOJ0B PEIICHUS
3aJa4, BA)KHOCTH BHIOOPA ONTUMAIb-
HOTO aJITOPUTMA PeleHUs
- CnocoOHOCTh MPUMEHSITH 3HAHUS,
yYMEHHsI IPU OCBOEHUH Mpodeccro-
HaJIbHOM IPOrpaMMBbl
- Oco3HaHMe 3HAYMMOCTHU IpaKTU4e-
CKOI'0 OMbITa /I YCHEIIHOIo pellie-
HUSl JUYHOCTHBIX U TMpodeccuoHalb-
HBIX 33Ja4
32 OCHOBHbIE MartemaTuueckue | [lepeuncnenue nocneqoBaTeIbHOCTH
METO/Ibl pEUICHUsl MPUKIA/I- | JEHCTBUM NMPU PEIICHUH CUCTEM JIU-
HBIX 3aJ]a4 B 00JIaCTH TPO- | HEMHBIX ypaBHEHMI 1O GpopMyIam
deccuonanpHOU  jmesarenb- | Kpamepa, meromom ['aycca
HOCTHU - ®opMyIHPOBKA KJIACCHYECKOTO
onpeJIeJICHUs] BEPOSITHOCTH
- [lepeuncnenue Gpopmy i1 BBINOJ-
HEHMS JEUCTBUI HAJl KOMIUIEKCHBIMU
YyHCclIaMu
- ®opmyIMpOBKA IIEPBOrO U BTOPOTO
3aMeyaTesIbHOTO MPEesioB
- Onucanue METO/10B BHIYUCICHUS
MpeieioB B TOUKE U Ha OECKOHEYHO-
CTH
33 OCHOBHBIE IOHATHUS U METO- 3HaHUE KakK IPUMEHSTh MaTeMaTH-
bl MaTEMaTUYECKOro aHa- YECKHE METOJbl MpPU PEIICHUH 3a-
7u3a, JMHEHHOW anreOphl, Jlad C MPAKTUYECKUM COJIEp KaHU-
TEOPUH KOMIUIEKCHBIX YH- eM
CeJl, TEOpPUH BEPOATHOCTEH
M MaTEeMaTHYECKOM CTaTH-
CTHKHU
34 OCHOBBI HMHTErpalbHOTO M | - DopmynupoBka npasui auddepen-

nudepeHInaIbHOTO  HC-
YUCIICHUS

[IUPOBAHMS U TICPEUUCIICHUE TTPOU3-
BOJHBIX OCHOBHBIX JICMEHTAPHBIX
byHKIMI

- [lepeuncnenue TaOIMYHBIX HHTETPA-
JIOB




1.3. PacnipenesieHue oneHMBAHUA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJISI

Koa u HamMeHOBaHHe 3JIeMEHTA

Buanl arrecranun

YMeHMI HJIH 3HAHUH . Ilpomesxcymounas
Texywut koHmpoaw
ammecmayus
V1-pemaTes NOpUKIAIHbIE 337a4d B DK3aMeH

obnact TpodeCCUOHATBLHOU  Jiesi-
TEILHOCTH.

TECTUPOBAHHUEC, OLICHKA
BBIITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

(3 cemectp).

3-13HaueHre MaTeMaTHKHU B Tpodec-
CHOHAJIBHOW JAEATENIBHOCTH U IIpU
ocBoeHuu ITIICC3

YCTHBIN OIPOC

DOK3aMeH
(3 cemectp).

3-2-0CHOBHBIE MaTEMAaTUYECKHE Me-
TOJBI PEIICHUs MPUKIATHBIX 33/1a4 B
obmactin mpodeccHoHaNbHON  nes-
TEIbHOCTH

YCTHBIN OITPOC

DK3aMeH
(3 cemectp).

3-3 OCHOBHBIE TOHATHS U METOAbI
MaTEMaTHYECKOI0 aHalau3a, JIMHEH-
HOM anreOpbl, TEOPUH KOMITJIEKCHBIX
qucell, TEOPUH BEPOSITHOCTEN M Ma-
TEMAaTHYECKOW CTaTUCTUKHU

Y CTHBIN ONPOC TECTH-
pOBaHuUeE, OLICHKA BbI-
ITOJIHEHMS TIPAKTHYE-
CKOI'O 3aHATHUSA

DK3aMeH
(3 cemectp).

3-4 OCHOBBI MHTETPaJBbHOIO U AU(-
(bepeHInaTBFHOTO NCUNCIICHHS

YCTHBIH OIIPOC, TECTU-
pOBaHMeE, OLICHKA BbI-
IIOJIHCHUS TIPAKTUYE-
CKOT'O 3aHATUS

DK3aMeH
(3 cemectp).
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1.4. PacnipenesieHue TUIIOB OLIEHOYHBIX CPEICTB IO JIEMEHTAM 3HAHMH U yMme-
HUI TeKylero KOHTPoJis

Conep:xxanne y4e0HOro marepuaJia Tun KOHTPOJIBLHOTO 3a1aAHUSA
1o nporpamme Y J{ Y1 31 32 33 34
Paznea 1. OcHOBHbBIC MOHATHA W METOIbI
JIMHEHHOH aJIredpsbl
Tema 1.1. MaTpuiibl U onpeIeTUTENH 2,6,7 5 2 6.
7
Tema 1.2. Cuctemsl TUHEHHBIX ypaBHEHUI 2,6,7 5 2 6,
7
Pa3znea 2. OcHOBHbIE NMOHSITHSI U METO/bI
MATEeMATHYECKOIr0 aHAIHU3a
Tema 2.1. ®yHKOMS OJHOW HE3aBUCUMOU 2,6,7 5 2
NepeMeHHON
Tema 2.2 [Ipenensl 1 HENPEPHIBHOCTH (YHK- 2,6,7 5 2
1005074
Tema 2.3. IlpousBoanas GpyHKIUNA 2,6,7 2 6,7
Tema 2.4. [TpunoxxeHue mponu3BOHOU 2,6,7 5 2 6.7
Tema 2.5. HeonpeieneHHbIN HHTETpa 2,6,7 2 6,7
Tema 2.6. OnpenenieHHbIN UHTETpaj 2.6,7 5 2 6,7
Paznea 3. OcCHOBHBIC MOHATHS M METOIbI
TeOPHH KOMILIEKCHBIX YHCeJI
Tema 3.1. KoMmrmiekcHble uncia 2,6,7 2 6,
7
Pa3znea 4. OcHOBHBbIE NOHSITUSI M METO/AbI
TEOPUM BEPOATHOCTEl M MaTeMaTHYeCKOH
CTATHUCTHKH
Tema 4.1 OcHOBHBIE TOHATHUSI TEOPUU BEPO- 2,6,7 5 2
STHOCTH U KOMOWHATOPHUKHU
Tema 4.2. DneMeHTH MAaTEMAaTHYECKON CTa- 2,6,7 5 2
THCTUKH




1.5. PacnipenesieHue TUIIOB OLEHOYHBIX CPEICTB IO JIeMEHTAM 3HAHMH U yMme-
HUH, KOHTPOJIMPYEMbIX HA POMEKYTOYHOM aTTECTAIMH

Conepxkanue yuyeOHOro mMarepuaja o THIl KOHTPOJILHOTO 32IAHUS

nporpamme Y /| Y1 31 32 33 3
4

Pasjen 1. OcHOBHBbIE MOHSITUSL M METO/IbI JIMHEHHOM aJredopol

Tema 1.1. MaTputibl u onpeaeIUuTEN 9 9 9

Tema 1.2. Cuctembl TMHEHHBIX ypaBHEHUI 9 9 9

Paznen 2. OcHOBHbBIE NOHSATHSI M METObI MATEMATHYECKOI0 AHAJIN3A

Tema 2.1. @yHKUMS OAHOW HE3aBUCUMOM Iepe- o

MEHHOM

Tewma 2.2 [Ipenenbl ¥ HENPEPLIBHOCTH (PYHKIIUH 9 9 9 9

Tewma 2.3. IlpousBoaHast pyHKIHH 9 9 9 9

Tema 2.4. ITpuiioxeHue Nporu3BOAHON 9 9 9 9

Tema 2.5. HeonpeneneHHbIN HHTETpaT 9 9 9 9

Tema 2.6. OnipeeneHHbIA HHTETpal o (8] 9 9

Pa3znen 3. OcHOBHBIC HOHATHSA M METOALI T€O-
PpUH KOMILTIEKCHBIX YHCEJI
Tema 3.1. KommiekcHbie yncia o 0 (¢}

Pa3znea 4. OcHOBHBIE MOHATHS W METOALI T€O-

PHYH BepPOSATHOCTEH U MATEeMATHYECKOl CTaTH-

CTHKH

Tema 4.1 OcHOBHBIE IOHATHUS TEOPUN BEPOSTHO- 9 9 9
CTU U KOMOMHATOPUKH

Tema 4.2. DimeMeHTBH MaTeMaTHUECKOH CTaTH-

CTHKHU




2. CHENU®UKALMSA OLIEHOYHBIX CPEJCTB

Ha3nauenune2.1

Crnenndukanueil ycTaHaBIUBAIOTCS TPeOOBaHUS K COACPKaHUIO U ohopmiie-
HUIO BapHAHTOB OLICHOYHOI'O CPEJICTBA MpaKTUyecKas padoTa.

[TpakTrueckas paboTa npegHazHauCHa I MeKyujeco KOHmpoJisi U OLICHKU
3HaHUW U YMEHHH CTyAEHTOB MO Imporpamme yuebnoi aucuuruinasl EH.01 Ma-
TemaTHka oopazoBarensHoit mporpamMmbl CI1O no cnenmansaoctrn  13.02.02 Ten-
JIOCHA0XEHUE U TEIUIOTEXHUYECKOe 000pyI0BaHUE

2.2 KOHTHHIeHT aTTeCTyeMbIX: (cmydenmul 2 Kypca).
2.3 ®dopma u yc10BUS ATTECTANMH: TEKYIIUHA KOHTPOJb IPOXOJUT B BUJIE

BBITIOJTHEHUS 3aJJaHUN MTPAKTUYECKON paboThI

(ATtTectanus npoBoauTcs B hopme dKk3aMeHa (3 ceMecTp) Mo 3aBepUICHUIO
OCBOCHHMSI Y4EOHOT0 MaTepurasa yueOHOM TUCIUTIITUHBL, TPU TOJI0KHUTEIbHBIX
pe3yibTaTax TeKYyIIero KOHTPOJISL.)

2.4 BpeMs BbINIOJIHEHHS:

MOArOTOBKA 5 MUH;
BbINTOTHEHNE 0 yac 40 wmumH;
odopmIICHHUE U ca4a  MHUH.

Bcero  yac 45  MuH.

2.5PexkomenayeMasi JInTepatypa 1Jisi pa3padoTKH OLEeHOYHBIX CPEACTB U
NMOJAr0TOBKH, 00Yy4aIOIIMXCH K ATTECTALMHU.

Knuroo0ecneueHHOCTH
buodauorpadguueckoe onucaHue H3IAHUS OcnoBHast/ 10mo- Kompo
(aBTOp, 3ar;1aBHE, BU/I, MECTO W IO/l H3IAHHUS, HUTedbHAs M- | 6..11 DJIeKTPOH-
KOJI. CTP. . .

p-) TepaTypa Clroy b€ Pecypest
bapaymkun, B. B. OCH https://zna-
Maremartuka. B 2-x T.: T. 1. DnemeHTHI BbICIICH Ma- nium.ru/cat-
rematuky : yueOnuk 1 CIIO / B. B. bapaymikun. alog/prod-

— Mocksa : KYPC : MTHOPA-M, 2024. — 304 c. uct/2135282
baprymkun, B. B. OCH https://zna-
Marematuka. B 2-x 1. : T. 2. DnieMeHThI BhICIICH nium.ru/cat-
MateMaTuky : yueOHuk 11 CITIO / B. B. bapaymi- alog/prod-
kuH. — Mocksa : KYPC : UHOPA-M, 2024. — 368 uct/2145214
C.

Kpewmep, H. 111. OCH https://urait.ru
MaTtemaTHKa a7 KoJleakel : yaeOHoe nmocodue bcode/560553
st CITO / Kpemep H. 1., Koncrantunosa O. I'.,

@puaman M. H. ; nox pen. Kpemepa H. III. — 12-¢

u371., mepepad. u pom. — Mockaa : FOpaiir, 2025. —

408 c.

Janmasa, A. A. oIt https://zna-
Matematuka : yueOnuk / lanasu A. A. — 3-e u3n., nium.ru/cat-
uctp. u jon. — Mocksa : UHOPA-M, 2024. — 544 lalog/prod-



https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/2132236

ckoe nocodue st CIIO / lopodeena A. B. — 2-e
m31. — Mocksa : FOpaiit, 2025. — 176 c.

C. uct/2132236
IInmosa, JI. U. Mo https://zna-
Matematuka : yaueOnoe nocodue / lunosa JI. 1. — nium.ru/cat-
Mockga : UTHOPA-M, 2020. — 238 c. alog/prod-
uct/1127760
Jlopodeena, A. B. o1 https://urait.ru
Matematrka. COOpHHK 3a7a4 : y4eOHO-IpaKTHye- bcode/561191

3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

IIpakTH4eckoe 3aHATHE
Tema: [lelicTBus Ha1 MaTpHUIIAMU.

He.]'[b: (I)OpMI/IpOBaTL HaBBIKKW BBIIIOJITHCHUSA onepaunﬁ Haa MaTpulamMu: CJIOXKCHUC, BBIYUTAHUC,

YMHOK€HUE MAaTPUIIbl HA YNCIIO0, TPOU3BECHUE MATPHII.
TpeOoBaHus K BBHINOJHEHHIO PAKTHYECKOI padoThI:
1. OdopmuTts 3afaHusl B TETpaau AJis IPAKTUUECKUX PadoOT.
2. BbINOAHUTE MHIUBUAYAIBHYIO paldoTy .
3. OTBEeTUTh HA KOHTPOJIbHBIE BOIIPOCHI

Conep:kaHue MPAKTHYECKOH PadOTHI.

1. BeinmojgHeHue 3agaHui

anaofcneuuﬂ K BRDAKMUUYECKOMY 3AHAMUIO:

1 3
1 1 2
A: —1 Z,B: ’
3 45
0 4
-2 0 3 1
C=| 5 6|, D=[-7 0|
-3 7 2 5

1. JlaHbl MATPHUIIBI:

MOo’KHO 111 CIIOKUTh MaTpully A: ¢ Matpuuei B; ¢ marpuneil C; ¢ marpuneit D?

Pewenue:Matpuity A Hesb3sl CIOKUTH C MATPULIEH B, Tak Kak MaTtpuila A UMEET pa3Me-phl
3x2  matpuna B - pazMepbl 2% 3 a CKIaIbIBaTh MOKHO TOJIbKO MaTPHIILI OJUHAKOBBIX
pazmepoB. Matpuiibl A 1 C UMEIOT OJJMHAKOBBIE Pa3MEpPhbI, IOITOMY UX MOKHO CKJIAJIbI-

BaTh.

ManI/II_ILI A u D umeror OJWHAKOBLIC pa3MEpPhI, CJICAOBATCIIbEHO, UX MOYKHO CKJIAAbIBATDb.

-1 0 -2 1 7 2
A= , B= .
2. Haiitu A+B , ecn -5 6 -3 3 45

Pewenue:Tax xak MaTpuibl UMCHOT O,I[I/IHaKOBHﬁ pasMeEp, TO UX MOKHO CKJIa/IbIBaThb. HpI/I
CJIO)KCHUH MATpHIl HAAO CJIOKUTH 3JICMCHTHBI, CTOAINEC HA OJUHAKOBBIX MECTax, T.C.

-1 0 -2 1 7 2 —-1+1 047
A+ B= + =
-5 6 -3 3 45 -5+3 6+4

3. Jlawno:

7 0
10 2/



https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/1127760
https://znanium.ru/catalog/product/1127760
https://znanium.ru/catalog/product/1127760
https://znanium.ru/catalog/product/1127760
https://urait.ru/bcode/561191
https://urait.ru/bcode/561191

1.

10

205 4 -1 »
A=|6 3 0 11| —34=|-18
7 8 1 -3 Haiitu: -3A. -2l

-15
-9
—24

-12
0
-3

3
-33
9

st Toro, yTOOBI -3 YMHOXKHUTh Ha MAaTPUILy A HY)KHO KaXIbIA SJIEMEHT MaTpPH-

bl A YMHOXUTB Ha -3.

4. JlaHbl MATPHUIIBI:

1 3 10 -1 1 3 1 -5 2
A={4 2 -2,B=|13 1 4|.C=/3 -2 3|
2 7 13 -5 2 5 0 -1 6
Haittu: 24+B-3C.
Pewenue:

2 6 20 -1 1 3) (3 15 6
24+B-3C=|8 4 —-4|+|13 1 4|-|19 -6 9 |=
4 14 26 -5 2 5) ({0 -3 18

2-1-3 6+1-(-15) 20+3-6 -2 22 17
=/ 8+13-9 4+1-(-6) —-4+4-9|=12 11 -9|.
4-5-0 14+2-(-3) 26+5-18 -1 19 13

CaMocTosITeIbHOE BHINOJIHEHHE 32/1aHMii CTYIeHTaMH.
Haiigure cymmy matpuit e/ u '+,

g
185 0/ 253 —1

& 1 3E0D -3 —=
2.BBIYuCInTh NPOU3BEICHUE MATPUIL: ™ <

14 TYe 5 4
i >

{3 LA S
{(z + —1}n 7 =5}
6 1 —3i
3.Beruncnuth npou3BeieHue MaTPHIL: - -
{3 = FERTI S
a7 —Eg 1
E —3E —
4.BpIuuciIuTh NIPOU3BENECHNUE MATPULL: A 3 AT .
SR
—7 0 = 3} :
- - B
Lz
S.BpI4uCIUTh MPOU3BEICHUE MATPULL: ~ -
[10%
E 3' %.:" -_ {:I' - =
: H— 7 -
¢ B
Lz
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Bomnpocsl 1Ji1 CAaMOKOHTPOJISE:

Yro Ha3pIBaeTCsS MaTpUIlei? 3anuumTe o0 BU MATPUITBI pa3MepoOM mxn.
Kakue matpuiibl Ha3bIBaIOTCS paBHBIMU?

Ha3zoBuTte BUibI MaTpHil.

Ha3zoBute nuHelHbIE ONepaly Ha/l MAaTPULAMH.

Kakue maTpuiibl MOkHO niepeMHOkaTh? Kak BBIONHSAETCS YMHOKEHUE?

Al

Tema: BorunciieHue onpeneauresei
Ieab: chopMUpOBATH YMEHUE BBHIYUCIATH OMPEAETUTENIM BTOPOTO, TPETHETO M N-TO
TOpS/IKA.
TeopeTuyecKue CBeIeHHSI K MPAKTHYECKOH padoTe
Onpenenenue. OnpenenuresieM (IETEPMHUHAHTOM) BTOPOTO TIOPSIKA HA3BIBAIOT YHC-
J10, KOTOPOE CTABUTCS B COOTBETCTBHE MATPHIIBI BTOPOTO MOPSIIKA, U BBHIYUCISETCS Clle-
AyrommuM oopaszom (obo3Havaetcs A, |Al, detA):

11 412
. |A| = Ay a22| =a1143—012477-
1 = . _4 . = 1 —2 = —2
) 5 6 3-6-4-5=18-20 ,
2) :é é = (~4) -6-1-(=5) =24 +5 = ~19,

Onpenenenne. OnpenenureneM (IETEPMUHAHTOM) TPETHETO TOPSIKA HA3bIBAIOT
qHCHO, KOTOpOC CTaBUTCA B COOTBCTCTBHUC ManI/IIII)I TpeTbeFO HOprHKa, U BBIYUCITACTCA
110 HpaBI/IJIy:
a1 42 413
A=Ay Ay 3| =ay1ay033 + A1p0p3Aa31 + 3091 A3 —A13077031 —11A303 01202133
a3y dzp ds3
I[aHHLH\/'I aJIFOpI/ITM Ha3bIBACTCIA «HpaBI/IHOM TpeerHBHHKa», KOTOpOC MOXHO Hpe,[[CTaBI/ITb B BU-

J€ CXEMBI

XA

AIpuMEp, BEIYUCIIUM OITPCACIINTEIIb
3
A=l4 5 1]=3-5-(-)+(-1)-1-2+2-4-(-1)-2-5-2—-
2 -1 -2
—3-(=1) -1=(-1) - 4 - (-2) = —-30-2—-8-20 + 3-8 = —65.
I[J'ISI BBIUUCIICHUS OIPECACTIUTCIISL TPETHETO MOPAAKAa MOKHO IMOJIb30BATHCS AJITOPUTMOM CappIo-
ca.

1) Mocne 3anucu onpeaennTens AONUCLIBAEM ero Nepebii U BTOPOW cTonbel, U BblYUCS-
€M Mo cxemMe

A=|-2 5 5 =1-5-(-6)+(-4) -4-3+
1
(~4) -(-2) -(-6) =

-1

-30-48-4-30-4 + 48 = -68.
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2 -1 5 -
MUHOP |-4 2 1 My, = ‘ =2 .1-5.(-4) =22,
4 1
0 3 2
My = ‘ ; _2‘ =(-1) - (-2)-3-5=-13.

Onpenenenne. Anre6paniecKuM JOMOIHCHAEM JIIEMEHTA dj; onpedeaument 1-20
nopsaoka (obosnauaemes Ajy) Hasvléaemes coomeemcmeylowutl eMy MUHOp o SHAKOM
= (-1)* M = {Mij,ecnm (i + j) —ueTHoeumcno;

Hanpumep, nns onpenenurens (4 5 6
7 8 9
Agy = (=1)3 My = My, = ‘é ) =2-6-3-5=12-15 =3,

4 6
Ay = (D2 M = -Myp == [} & == (4-9-6-7) == (36-42) == (-6) =6.

9) (Teopema Jlannaca) Omnpenenuresib paBeH CyMME NMPOU3BEACHHUI 3JIEMEHTOB
HEKOTOPOTO CTONOIA (CTPOKH) HA COOTBETCTBYIOLINE UM ajre0pandeckue JOMOTHEHUS.

Hanpumep, Juist OTIPEAETUTENS TPETHETO MOPSIKA
P
1 412 Aq3
Ay Ay 3f =ay7Aqq +apAqp +ay3A3 =a3A13 +ay3 A3 +4a33A33.
31 43 ”3%

-3
Ilpumep. |3 -1 2
4 5 2

Pewenue
1) Brruncium onpenenuTensb.

a) 1O MPaBUIY TPEYTOJIbHUKA.
1 =3 1.2 >3

‘3 e
S, Qe .
1-(-1)-(-2)+(-3):-3:-5+2-2:4-(-3)-(-1)-4-1-2-5-2-3:(-2) =
2-45+16-12-10 + 12 = -37.
0) o anropI/ITMy1Capp}0ca.

1 2 -3
3 -1 2

1 2 311 2
3 -1 1 213 —1=
1-(—1%-(—2+ -2-4+(3)23 5- (3)(1) 4-1-2-5-2-3-(=2) =

2-45+16-12-10 + 12 = -37.

B) 1o Teopeme Jlarutaca.
Pa3noxxum ompeaenuTens 1o mepBoMy CTOIOIY:

1 2 -3
3 -1 2|=1-Ap+3-Ayn+4-Ay=C-D" My +3-(-D> My +
4 5 -2

14 (-1 Ay = “51 ‘—3‘2 ‘|+4|2 ‘|_( 1) -(-2)-2 -5-
3(2-(<2)=(=3) -5) +4(2 - 2= (=3) - (=1)) = 2-10-3 (~4 + 15) + 4(4-3) =

-8-33 +4 =-37.

Conep:xaHue npaKkTH4YecKOi padoThI:

1 3apuaum Brrauciauts onpenenHTenM
1 2 3

1 4 7§;
2 6 13

;2|

;3|

ko
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7 8 3 |11 5 6 é é ‘11 ;
6)|-3 1 4:7n|1 —2 -3[;8) ;
2 6 5 |7 4 4 1 =203
2 -4 1 6

2 eapuanm. BbIUUCIUTH ONPEICITIUTEIIN Lo 3

2 -3 3 5 . |5 6| |8 -3

1)  2)  3) 49| 514 7]

1 5 2 8 1 8 T A
7 83 |11 5 6 é 3 ‘11 é
6)|-3 1 4:7n|1 —2 -3[;8 ;
2 65 |7 4 4 1203
2 -4 1 6

IIpakTHyeckas pabora
«Pemrenue cucreM JUHEHHBIX YpaBHEHUH TpeThero nopsiika meroaoMm Kpamepa»

ean pa6oTsIi:

paciMpuTh npeacraBieHue o metogax pemenust CJIY u orpaborats anroputm pemienus CJIY
metonoM Kpamepa;
L]

pa3BUBATh JOTHUECKOE MBIIICHHE CTYJICHTOB, YMEHUE HAXOUTh PAIIMOHAIBHOE PEIICHUE
3a/1a4u;

®  BOCIUTHIBATH y CTYJICHTOB aKKyPaTHOCTh U KYJIbTYPY TUCBMEHHOW MaTeMaTHUECKOW PeUH MPH
0o(OpPMIICHUH UMH CBOETO PEIICHHS.

Pemnre cucremy ypaBHenuii mo Qopmymnam Kpamepa

BAPUAHT 1 BAPUAHT 2
{5x +y-3z =-2;{4x + 3y + 2z = 16; 1) {3x-2y +z =10;{x + 5y—2z = -15;
1) 2) {2x-3y+z=-3;{x+5y-z=-1;
{2x—y+2z=-3;{x +2y-z =4
2) 3) {2x-y+2z=2;{3x +2y +2z = -2
{x+2y+3z=5{2x-y-z=1; ’ ’
3)

IIpakTHyeckas padora
Pemenue cucreM JIMHEHHBIX YPABHEHHUI C MTOMOIIbIO 00PATHON MATPHUIIbI
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He.]]b: HAaYy4YHUTLCA pClIaTb CUCTCMbI JIMHEMHBIX ypaBHeHI/Iﬁ C IPUMCHCHHUECM MaAT-

PUYHOTO METOJA.
B marpuyHOM MeTone pelieHus CHCTEM JMHEMHBIX anreOpandyeckux ypaBHEHUN

BUA:
{ﬂllxl +adpXy + ..o+ aq, X, = bl,{ﬂ21xl tAypXy + ... +ay, X, = bz,{ ...........................................
a1 Ay .. A9y
. _ _[ %21 G2 - A2y
KOTOpble B MaTpu4HOH (hopme 3amuchiBatoTcsi kKak A-X = B, rne A = -
A1 Ay oo Apn
X1
X2
OCHOBHAsi MaTpHIa CHCTEMbI, X = - MaTpHIa-CTOIO0EI] HEeM3BECTHBIX IMEPEMEHHBIX, B =
x?’l
by
by
- MaTpuIla CBOOOTHBIX YJICHOB.
by
Pemenne cucteMbl TMHEWHBIX anreOpanyecKux ypaBHEHUN MaTPUYHBIM METOJOM
onpezensercs no Gopmyne X = Al - B, T.e. pelieHne HAXOAUTCSA C MOMOLILIO 0OPATHOMN
MaTpuibl Al
Bapuanr 1
1. PemuTs cucTeMy JIMHEHHBIX YPaBHEHUN TPETHETO MOPSAKA MATPUYHBIM METOOM.
a) {5x +2y-z =-1,{3x-y + 3z = -4, 6){x+y+z=-4{3x+4y-3z=1, B)
{x+y-z=-1,{8x+3y+2z=7,
Bapuanr 2

1. Pemmnth cUCTEMY IMHEHHBIX YPABHEHHI TPETHETO MIOPSIKE MATPUIHBIM METOIOM.
(Bx+y+z=2{x+3y+2z2=-1, 6){x+y-z=2{-4x+3y-z2=3, B)

a)
{x+y-2z=3,{4x+5y +4z =-3,

KounTpoJbHbIe BOpochI
3anummuTe CUCTeMY JTMHEHHBIX alreOpanvyecKux YpaBHEHHM B MAaTpUUHOM opme.

IpakTnyeckas padora
«Haxoxaenue obnactu onpeneneHus QyHKIAN)

Hean:
1. TloBTOpuTh 3HaHMS oOydarommxcs B Teme: «Haxoxxnenue obiactu onpeneneHus: GyHk-
18120508

2. 3akpenuTh YMEHHS U HABBIKU HAXOXACHUS 00JIACTH ONpe/ieieHusT (PyHKIIUH.
Iopsinok BHINOJIHEHHS:
1. O3HaKOMHUTBHCS C TEOPETHUECKUM MATEPUAIOM U PEIICHUEM MPUMEPOB.
2. CpnenaTh KpaTKHI KOHCIIEKT TEOPETHUUECKOTO MaTepuasa B pabouux  TeTpajsix (OCHOB-
HBIE MOHATHS, ONpeAeTIeHUs, (OPMYIIbI, IPUMEPHI).
3. B Terpaasx g mpakTUYECKUX paOOT BBHINOJHUTH MPAKTUYECKYIO paboTy.
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Teopernyeckue cBeleHUS:
O6.1acTbI0 Onpe/iesIeHus] HIN 007acThi0 3a1aHust GYHKIMH i = f (X) Ha3BIBACTCS MHOXKECTBO
3HAYEHUH X, JUISl KOTOPBIX CYIIECTBYIOT 3HaueHus i = f (x) .O603HauaeTcst 061acTh onpeene-
Hust pynxun — D (f) mmm D(y).

CxeMa HaXOKIACHUS 00J1aCTH ONPeaeTICHUs (YHKITHIA:
Ecmu f (x) npencrasisier co00it MHOro4IeH, TO 00JIACTBIO ONpeeneH s GyHKIUN i =
f (x) 6yzner MHOXeCTBO BCceX JICHCTBUTEIBHBIX YHCEIL.
Ecmuf (x) — pauuonansHas 1po0b, TO 00JIACTEIO SBISETCS MHOXXECTBO BCEX JeiCTBUTENb-
HBIX YHCEJ KpOME TeX 3HaUeHUM E, mpu KOTOPBIX 3HAMEHATENb PABEH HYJIIO.
Ecnu Gpynkuns umeet BUx i = 4/ f (X), To 00nacTbio onpeneneHus OyaeT MHOXECTBO pellie-
Huii HepaBeHcTBa f (x) > 0.

g()

VA’
neneHus OyeT MHOXKECTBO peleHuil HepaBeHcTBa f (x) > 0.

OO6nacTp ornpeneNeHus: CyMMBI, pa3HOCTH MJTH NPOU3BEICHHS IBYX MM HECKOJIBKUX (DyHKITHIA
€CTb IiepecedeHue odaacTeil onpeaeseHui STUX GyHKUNHN, U1 €€ OTBICKAaHUs COCTaBIseTCA U
3aTe€M PEILAeTCsl CUCTEMA COOTBETCTBYIOIINX YCIOBUM.

Ecnu GpyHkuus umeer Bua y = rae g (X) HeKOTOPbI MHOTOYIEH, TO 00JIACTHIO OIIpe-

IIpuMepsl penieHds  HaXO0KAeHUs 00JacTH onpenejaeHuss GyHKIUH

No
n/a

ITpumep Pemenne

Haiitn obnacte omnpeneneHus

1

y =22 +2- x3 q)2yHKI_[I/II(3) MO)K}210 npencgaBHTb B BUJIE€ PA3HOCTH ABYX QYHKUUH Y =
2= = (4 2) -
f1(x) = x*>+2 D (f1(x)) sBIsteTcss MHOXeCTBa BCEX UHCEN

fo) ==
Haiinem 3HaueHust , KOTOpble OOHYJISIOT 3HAMEHATEIh
x=5+#0
x#5
Orger:D () :xe (—00;5) U (5; + o0)

y= Nx2=3x +2 | s HaxoxueHns: 001acT onpeeNeHus y = \/ x*-3x +2

PELINM HepaBeHCTBO X2 —3x + 2 > 0

Jlnst Toro pemmM ypasaenue x> —3x + 2 = 0.

Kopnsimu 31010 ypaBHeHUs SBJISAIOTCS 4yucia 2 u 1.

O0603Ha4MM HaliJIeHHbIE KOPHU HA YHCJIOBOM OCH U OIPEIEIINM 3HAK
HEpaBeHCTBA Ha MOJyUYEHHBIX UHTEpPBa-JIaXx.

o5 +
@ % >
1

[ S}

OtBeT: X€



http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/
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OyHKIMS MpencTaBiseT coboil [poOHO-pallMOHATIBHYIO QYHKIINIO, B
YHUCIINTENE KOTOPOi MHOTOWIEeH. O0IacTh onpeiesieHHs MHOTOWIEeHa
€CTb MHOXECTBO JICHCTBUTENIBHBIX YHCEIL.

—-3x+21>0—>x>-7

3x+21>0
3x+21 #0

Otser: D (y):xe(-7; + )

4 y = 2x Haiiner O/13: x >0
Vx-3
Oteet: D(y) x€[0,9|U (9; + 0)
IIpakTH4yeckoii padora:
HaiiTu o0acth omnpeneneHus
y =5x-12 y=2x+13
__3X 2
Y Y T 511
y =43x +21 y =4/5x-15
1 1
y="7— y="T7—
\ 2-4x V3 +9x
7  3X 6 2x
L4 == =4 —
X x2—19 X x92—4
_ 2 29
y=X +X2+4 y=X x2+1

0
Heab: hopMupoBaTh YMEHUS BBIYHUCICHUS MPEAETIOB, PACKPHITHS HEONPEIeIEHHOCTH BUa (5)

IIyTCM PaA3JIOKCHUA Ha MHOXUTCIIN.

IIpakTnyeckue padoThI
o TeMe «Haxoxaenue npeaena GyHKIUN.

Ilopsinok BbINOJHEHHS PadOTHI:

1 PaccMoTpeTh TeOpeTHUECKUI MaTEPHUAII ITO TEME U IIPUMEPHI pEIIEHUS 3a/1a4.
2 Pemmth caMoCTOSITENbHYIO paboTy, BbIMONHUB 10 3amaHMii COOTBETCTBYIOLIETO BapHaHTA.
OdopMuth noipoOHOE peleHre NUCbMEHHO B TETPAAM C YKa3aHUEM OTBETOB.

3 OTBeTHTH MHUCHMEHHO Ha KOHTPOJIBHBIC BOIIPOCHI.

Kparkue Teopernyeckne cBeJeHHsl II0 pacCMaTpUBaeMoii npod.ieme, OCHOB-
Hbl€ XapPAKTEPHCTHKH 110 COAEPKAHMIO NPAKTHYECKON padoThI:

Onpenenenne. Yucno A naspiBaercs npenenom Gpynkunu y=f(Xx) mpu x, crpems-
meMes K X (B TOYKEX()), €CIM ISl JII0OOro HOJIOKUTEILHOTO YHCIIa € HAMJETC TaKkoe

TONOXHUTENBHOE UC0 &, uto | f (¥) —A| < €, Kak Tonbko 0 < |x—x(| <6.

O6o3nauenue: lim f(x) = A.

Onpenenenne. Oynkuusa y=f(x) Ha3pIBaeTCcd OECKOHEYHO MaJIOil MpH X, CTpe-

MIIeMcs K X (B Toukex), ecaun lim f (x) =0.

X—X(
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Onpenenenune. Oynknus y=f(X) Ha3pIBaeTCsi OECKOHEUHO OOJBIION TPH X, CTpe-
MSIIEMCS K X() (B TOUKEX)), €CIIU IS TF0OO0T0 MOJI0KUTENLHOr0 yncia M Haigercs Takoe
HOJIOKHUTEIBHOE YUCIIO O, YTO | f (x)| > M, kak Tonpko 0 < |x—x0| <0.

O6o3nauenue: lim f(x) = oo.
X—X(

Onpenenenue. Oynkmus y=f(x), 3a1anHas Ha BCEH YHCIOBOW MPSMOM, HA3bIBa-
eTcsi 0ECKOHEYHO OOJIBIION MPU X, CTPEMAIIEMCS K 00), €ClIi AT JII000T0 MOJIOKHUTEIb-
HOro yuciaa M HalJeTcs Takoe MOJIOKUTENIbHOE yuciao T, 4To | f (x)| > M, kak TOJIbKO
|x| >T.

O6o3nauenue: lim f(x) = oo.

X—00
OcHoBHbIE TE€OPEMBI 0 IIpeaejaax:

1 Iim (f (x) £g(®)) = lim f(x) + lim g(x).

x—>x0 x—>X0 x—>x0
2 Iim (f(x)-g(x) = lim f(x)- lim g(x).

x—>x0 x—>x0 X—)XO
3lim kf (x) =k lim f(x).

x—>X0 x—>x0

I lim f(x)
, f&) _x=xg

4xli>n;0 gt xlj)ﬂiog(x)'

B mpocreiiimux cnyyasix BbIYMCIEHUE Mpejaena QyHKIUU CBOAUTCS K MOJCTaHOB-
K€ B (DYHKIIMIO, CTOSAIIYIO TOJ 3HAKOM TIpejena, IpeaAeabHOro 3HaueHus aprymenta. Ho
JIOBOJIBHO 4YacTO Takasl IMOJCTAHOBKA IPEIEIbHOIO0 3HAYEHHUS apryMeHTa MNPUBOJIUT K

HEOTIpe/ICICHHBIM 3HAYCHUSIM BUA: (g), (g), (0-00), (c0—00), (1%°,(0]0), (0|0). OtbIc-

KaHUe IpeJena B 3TUX CiIydasX, Ha3bIBalOT pacKphITHEM HeompeaeneHHocTel. [ pac-
KPBITUSL HEOMpeAeIeHHOCTEe! MPeoOpa3yloT BEIPAKEHUE, CTOSIIEE MO/ 3HAKOM Ipeerna,

3aTEM HUCIIOJB3YIOT TCOPEMBEI O MPEALCIax, 3aMCIaTCIbHbBIC ITPCACIIDI.

o v . Sinx
IepBblii 3aMevaTeIbHBII npene: [im - =L

x—0
. tex . j . arctgx
cnencteus lim S~ =1, lim @M — 1 Iim <8 = 1,
x—0 x—0 x—0

1
. . . 2 , 1
Bropoii 3ameuarenbHblii npenen: [im (1 + x)x =ewmu lim (1 +;) =e.

x—0 X—00

IMpumep 1. Beruuciuts  lim (2x-1).
x—3
Pemenue. IToncraBnsiem B QyHKIMIO § = 2x—1npeeabHoe 3HAUCHHUS apryMeHTa
x=3, monyunm lim (2x-1) =2-3-1 =5.
x—3
Ortger: 5.

2_10x—
Ipumep 2. Beruncnuts lim %.
x—-1 X1
x2-10x-11

Pemenne. IloacraBnsem B GyHKIUIO y= >
x“-1

MMpEACIIbHOC 3HAYUCHUSA apry-

0
MCHTa X:-l, HOJIy‘II/IM(a). H606XOI[I/IMO Pa3JI0XKUTh YUCIUTECIIb U 3HAMCHATCJIb HA MHO-

’KUTEJIH, UCTIONB3Ysl (POPMYJIbl COKPAILEHHOIO YMHOKEHHs, IIPAaBUIIO Pa3JIOKEHUs KBaJl-
PaTHOrO TpeXwieHa Ha MHOXHTENH (ax>+bx +c =a (x—x1) (x—x,) roex;,x, - KOpHH

KBaJPaTHOTO TPEXUICHA), METO/I IPYNIUPOBKY. PelieHne 3amnChiBatOT B BHIE:
5 lim (x-11) (x+1) lim (x-11)
o £ (0) o I
(x-D(x+1) (x-1) -2

x—-1 x2—1 0
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Coxkpaiienue Ha (x+1) BO3MOXXHO, Tak Kak OHO HE PaBHO HYJIIO, a JIUIIb CTPEMUT-

sl K HYJIIO.
OtBer: 6.
. 35+
Mpumep 3. Beruucnuts lim 2—x
x—4 X°-16
_ 3—5+x
Pemenue. Iloacrasnsgem B QpyHKIHMIO Y = MIpeACIbHOE 3HAYCHHS apTyMEH-
0 x2-16
Ta x=4, HOJIqu/IM(a). Uto0Ob! N30aBUTHCS OT HEOIPEACICHHOCTH, HaI0 (DYHKIIUIO YMHO-

KHUTh HA CTUHHMILY, TPEJICTABHUB €€ B BUJIC APOOH, CONPSHKEHHON K BRIPAXKEHUIO, CO/ICPIKa-
niemMy Kopesb 3—V5 + x. 3anuiiem pernieHue

o 35+ :(g) ~ zim3“/5+x.3 +y5+x _

2_ 0) 2_ = .
x—4 x°-16 x—4 x°-16 3++5+x
2

325 +x — lim 4—x _

iﬂmz—m) (3 15+ x) x4 (x—4) (x + 4) (3 15+ x)
1o
4 (x +4) (3 ++45+ x) 86 48
Ortsert: -1/48.
2x%+x+3

Mpumep 4. Beraucnuts lim .
x—o00 X =16x+1

2x2+x+3

3-16x+1
o0

Ta X— 00, HOJIy‘-II/IM(g). UtoObl N30aBUTHCS OT HEOTPECIICHHOCTH, HA/I0 B YHCIUTENE U

Pemenne. IloacTtaBnsem B pyHKIUIO Y = IIPEIEIIbHOE 3HAYEHUS apTyYMEH-

3HaMCHATCJIC BBIHCCTH MHOXKHTCIIb, co;lepmanmﬁ MAaKCUMAJIbHYIO CTCIICHDb HGpGMGHHOfI.
3anuiieM peuicHuc

2
, B, x 3 2,1.3
2%+ x+3 . ¥ X ¥ X x2S
lim - .= lim 3 = lim =
x—oox°=16x+1 x> x3 (x 16x 1 ) X—00 1_&+l
TRT T 4 T 2 3
P e XX
Hm0+0+0—9—0
oo 1-0+0 1
Ortser: 0.
. x5+7
Ipumep 5. Beranennrs lim ———.
Y—s00 4x7+2x+8
Pemenue. IToncraisieM B (hyHKIIHIO _ 47 [peaeibHOe 3HAYEHUS apry-
' Y Y 4x34+2x+8 P pry

(o)
MCHTa X— 00 , HOHy‘IHM(;). YTo0ObI U30aBUTHCS OT HEOMPECACIICHHOCTHU, HAJI0 B YHUCJIIN-

T€JIE U 3HAMEHATEJe BIHECTU MHOXKHTEIIb, COJAECPKAIINI MAKCUMAJIbHYIO CTENIEHb Iepe-
MEHHOM. 3anuiieM perieHue

. x°+7 .
lim —————— . = lim =
xoo0dx3 +2x + 8 x>0 5 (x 2x 8 )




OTtBeT; 0.

Bpruvcnute npenensl.
2
6+x—Xx
1) lim ——
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1+L
lim ——X iy 2¥0 1
1,2 8 Mloro+07 0
2 X4 5

3a£[anml JJISl CAMOCTOATEIbHOM p360TBI

Bapuanr 1

2
2) lim 6+3x -

3) lim Gea=a?

x—5 X —2 ) x—=3 X —2 ) x—o0 X =
4) lim 6x ;5x -3 5) lim 1123 +§x +3x—1. 6)lim 5arcsm2x.
Y——co 2X 47 Y—oo  2x°-x+7 *—0 tgdx
. 5%1 V+d- 7x—2x>
7 lim =—. 8) lim ~——= 3 9)lim ?’ZA
X400 T3 x—5 x“=25 x—3 X°=8x+15
Bapuanr 2
BI)I‘{I/ICJII/ITI) MPENEIBI.
2
-1 -1
1) lim ——— 216 2) lim ——.3) lim — 6
x—1X +x 20 x—4 X+x-20 x— 00 dx“+x— -20
1 1 . tg3x
4) lim = 5) lim toxrl 6)lim —S——.
x_)_ooz +6 Y300 4x2+x-20 x_)oarcsm7x
5.3 Verl- 2
2x°— 2 7x+2
7 lim =——. 8)lim~——= 9) lim 33;—“
X—>—0c0 4x“+3x—6 x—3 x-3 x—2 X“=7x+2

1 Tema, 1e7b.

Conep:kanue oTuyera:

2 Odopmiienue 3aaHuii ¢ OJIPOOHBIM PEIICHUEM U C YKa3aHUEM OTBETOB.

3 OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

KounTtposibHbIe BOPOCHI:
1 Kakue BUbI HEONIPEIETCHHOCTEN BCTPEUYAIUCh MPU PELICHUH 3aJaHUI1?

IIpakTnyeckoe 3ansaTHE MO TeMe «OCHOBBI U epeHINATBHOT0 HCYUCICHUS»
Bapuanr 1
—ain 3
1. Haiitu npousBoHyI0 (QyHKIIMU y =sm (4x 2J.
— 4
g Y =3x +cosSx.

f =2

X B TOYKe ¢ abcruc-coi

2.HaiiTi mpon3BOIHYIO TPETHETO MOPSIIKA (DYHKIH

3.HanucaTte ypaBHEHHE KacaTedbHOH K Tpaduky (QyHKIUU
x, =-1 x, =1
, .

1

x(t) =- —t> +2t> +5¢

4.MarepuanbHasi TOUKa JABHIKETCS MO 3aKOHY 3 . Haitm ckopocth U ycko-
peHue B MOMeHT BpeMmeHu =5 c. (Ilepememienue n3mepsiercs B MeTpax.)
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Bapuanr 2

— 4 2
1.Haittu nmpoussoanyo Gyrkmu —cos (6)‘ +9J.

—95
2.HaiiTu mpou3BOAHYIO TPETHETO MOpsIKa (PyHKIUU Yy =2x7 - sin3x _
e 2
3.Hamucath ypaBHEHUE KacaTelbHOH K TpaduKy QyHKIIUU S(x) =2x- x B TOUKE C aOCLUC-COit
x, =0 x, =2
, .

— 43 2
4.MarepuanbHasi TOYKa JBHKETCS IO 3aKOHY x() =t - 4 . Haiitu ckopocTh M yCKOpeHHE B
MoOMeHT BpeMmeHH =5 c. (Ilepemenienne nzmepsiercst B MeTpax.)

IIpakTnyeckas padora
Haxosxnenne HanOobIero, HAMMEHBIIETO 3HAYCHHS (DYHKITHH.

[leab padoThbI:

- IPUMEHUTb YMEHUS 110 BJIA/ICHUIO MPE/ICTaBIEHUI 00 OCHOBHBIX MOHATHAX MaTEMaTUYECKOIro
aHaJIM3a U UX CBOMCTBAX, BJIaJCHUE YMEHUEM XapaKTepHU30BaTh MOBEJACHUE (PYHKIIHMM, UCIIOJIb-
30BaHNE NIOJYUYEHHBIX 3HAHUH JIJIs ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH.

TeopeTnyeckuii MaTepuasI:
Jocrarounoe ycnoBue 3xctpemymMa. [lycts ¢pynknus y=f(x) HenpepsIBHA Ha MPO-
MEXYTKE X U UMEET BHYTPH MPOMEKYTKA CTAIIMOHAPHYIO WJIH KPUTHUECKYIO TOUKY X=X.
Torpa:
a) €CJIM y 3TOM TOYKH CYIIECTBYET TaKasi OKpeCTHOCTb, B KOTOPO BBITIOTHSAETCS
HepaBeHCTBO f'(X)<0. mpu x<x(, a Mpu X>X, - HepaBeHCTBO f'(X)>0, TO X=X( - TOUKa MU-
HUMYMa;
0)eciu y 3TOH TOUKH CYIIECTBYET TaKasi OKPECTHOCTb, B KOTOPOM MPU X<X( BBITIOTHIETCS
HepaBeHCTBO f'(x)>0, a mpu X>X, - HepaBeHCTBO f '(X)<0, TO X=X( - TOUKa MAaKCUMyMa;
B) €CJIM Y 3TOW TOUKHM CYILIECTBYET TaKasi OKPECTHOCTh, UTO B HEW U CJIEBa, U CIIpaBa OT
TOUYKH X 3HAKU MPOU3BOAHON OJIMHAKOBBI, TO B TOUKE X SKCTPEMYMOB HET.
ANTOPUTM HCCIIeOBAaHMSI HeNpepbIBHOW (QyHKIMU y=f(X) HA MOHOTOHHOCTH U KCTPEMYMBI:
1) Haiitu npousBoaayo f'(x)
2) HaliTu cranimoHapHble 1 KpUTHUECKHUE TOUKH.
3) OTMeTUTh CTalMOHAPHBIC M KPUTUYECKUE TOYKU Ha YHCIIOBOM MPSMOIl U OMpPEeeNIUTh 3Ha-
KU TIPOM3BOTHON HA MOTYYUBIINXCS TPOMEKYTKAX.
4) Onupasich Ha TEOpEMy, CAeNIaTh BHIBOJBI O MOHOTOHHOCTU U TOYKAaX SKCTPEMyMa.

[Tpu BBINONTHEHUN TPAKTUYECKOH PAbOTHI PACCMOTPUTE CIIEAYIOIINE TPUMEPHI:
[Ipumep 1:
x*+ 16
F o—_——_—

HccnenoBath GpyHKIUIO x* Ha KCTPEMYMBI.
Pemrenne. @yHkuus HenpepbpIBHA, KpoMe TOUKN X=0.
1)Haiinem npou3BoaHYIO:

. (x*+ 16) X3 -3 (x4 + 16) 4x?-x3-2x(x*+ 16) _ 2x%-32x  2(r — 2)(x + 2)(x* + 4)
foo= e - Te T TTxs T xe

2)x=2 u x=-2 - crauuoHapHsle Touku. [Ipu x=0, mpon3BogHas HE CYIIECTBYET, 3TO TOUKA pa3-
phIBa.

3)

==

@
s @
1)
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4) x=-2 - TOYKa MUHUMYMA, Ynin=8 X=2 - TOYKa MAKCUMYMQ, Ynin=3.

ANTOPUTM OTHICKAHUS HAUMEHBIIIETO U HAaUOOJIbILIEro 3HaYeHUH HelpepbIBHON (QyHK-

un y=f(x) Ha oTpe3ke [a;b]

1)Haiiti mpousBoanyto f'(X).

2)Haiitu cTanioHapHbBIE ¥ KPUTHICCKUE TOYKU (QYHKITHH, JIKAITIUE BHYTPH OTPE3-
Ka [a;b].

3)Boruncnuts 3HaueHue GyHKIHH y=f(X) B TOUKax, 0TOOpakaeMbIX Ha BTOPOM IIIare u B
TOYKaXxX a U b, BEIOpATh CPEeIN ITUX 3HAYCHUN HAaUMEHBIEE (Yyauy) U HauOobIIee (370 Oy-
€T Yans)-
[Ipumep 2. HaiiTn HauMeHbIIIee U HAaUOOJIbIIICE 3HAYCHHUE (PYHKITUN
y=x>-3x2-45x+1 na orpeske [0;6].
Pemenne. Bocronb3yemcst anroputMom

y'=3x2-6x-45 x=>5 € [0;6]
3x2-6x-45=0

x2-2x-15=0

X1:-3, X2:5

Y nanm—- 1 74; YHaI/IGZI

[Tycts pynkuus y=f(x) HempepbIBHA Ha MPOMEKYTKE X U UIMEET BHYTPU HETO €IMHCTBEHHYIO
CTAIlMOHAPHYIO WJIM KPUTHIECKYIO TOUKY X=X

Torna:

a) €CIIM X=X( TOUYKa MAKCUMYMA, TO Yyuaus=1(X0)

0) eclti X=X( TOYKa MUHUMYMA, TO Vyam—1(X0).

X
S
[Tpumep 3. Halitu HanGosbiiee 3Ha4eHUE (PYHKITUU 1 + x* na nyue [0; +o0).
o 1-x®
T a4 a3
Pemenue . (1 +x2)" [TpousBogHAs BCIOY CYIIECTBYET, 3HAYUT, KPUTUIECKUX TOUCK Y

Qyskuumn Het. y’=0, 1-x>=0, x=1 umm x=-1.
3aJaHHOMY JTy4y [0; +e)ex =1. I[Tpu x >1, y*>0, a npu x >1, y’<0.
1
F —_— j— —
'max =W =g—"—=3
3HauMT, X = | — TOYKa MaKCUMyMa ) y 1412 2
x=1 — eJIMHCTBEHHAs CTAlMOHAPHAS TOYKA (YHKIMHU Ha 33JaHHOM IIPOMEKYTKE, TPUIEM TOUKA

MakcuMyma.

Bompocs! q1s1 3akperieHrs TeOpeTHUeCKoro MaTepualia K NpakTHYeCKOMY 3aHSITHIO:
1 Kakas Touka Ha3bpIBae€TCsl TOUKOM MakCuMyMma?
2 Kaxkast Touka Ha3pIBaeTCsi TOUKOM MUHUMYyMa?
3.  Ilepeuucnute npaBmia qudepeHIMpOBaHUS.
4 HazoBure anroput™ HaxoXIeHUS HAMOOJIBIIETO M HAUMEHBIIETO 3HAYCHUS (DYHKIIUU Ha

OTpE3Ke.
3angaHue:
I BapuanTt II BapuanTt
1. UccnenoBaTh Ha SKCTpeMYM (DYHKIIHIO:
y=x-1» vy =2xlk - 2¥F

2. OmnpenenuTh SKCTpeMyM (QYHKIUN fod=3x 2. OnpeieNuTh IKCTPEMyMbI
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byHKIUN fo=9x*

1. 3. Haiigure HanGomblliee 1 HAUMEHbIIIEe 3HAUCHUE (PYHKIUU:
y = x3-3x%+3x+2 Ha orpeske [2;5] y = x*-4x%+2x-1 na otpeske [2;3]
4. Kakue u3 naHHbIX (YHKUMHA He uMeeT Kputuueckux 4. Kakue n3 qaHHbIX QyHKUUH HE
TOYEK UMeeT KPUTHUYECKUX TOYEK
a) y=x+2x+6 a) y=x>+x2-2
6) Y =x—vx 6) Y =vX+Xx
g) Y = 3X + WX p) Y =X +¥x
') TAKOM HET. ') TAKOM HET.

IlopsA10K BBINOJIHEHUSA:

BHuMmaTenbHO MPOYUTATH TEMY U 1IEJIh MPAKTUIECKON pabOTHI.
W3yunTh yueOHBIN MaTepua 1o Teme.

OTBETUTH HA BOMPOCHI.

BremonauTs 33aHUS.

IToaroToBUTH OTYET.

bk W=

ConepxkaHue oT4yeTa:
HasBanue npaktuueckoii padoTHI.

Y4eOHast 1eIb.
Pemenue 3aganuii mpakTHYECKOM pabOTHI.
OTBeTHl HAa BOIPOCHI 1JIs1 3aKPETUICHHS] TEOPETUUECKOT0 MaTepHuaia.
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IMpakTnyeckas padora
Tema: Vccrnenoanre GyHKINN U TOCTPOSHUE TPAPUKOB C IIOMOIILIO TPOU3BO/I-
HOI.
Heab: Yuutbest npoBouTh HccileA0BaHNEe (YHKIUHU C TIOMOIBIO TPOU3BOIHON U
CTpOUTH rpaguK GYHKIIUHU MO pe3yabTaTaM MPOBEIEHHOTO UCCIEIOBaHUS.
Xoa padoTsl
1 O3HAaKOMBTECH C TEOPETUYECKON YaCThIO;
2 3anummre anropyuTM HCCIIEOBaHUS (PYHKINY;
3.  BrinonHuTe 3a1aHus IPAKTUYECKOU YacTH;
4.  OTBeTbTE Ha KOHTPOJIbHBIE BOIIPOCHI.
TeopeTnyeckas 4acTb
[Tpu mocTpoennu rpaduka GyHKIUN HEOOXOIUMO TMPOBECTH €€ IMPEeIBAPUTEIBHOE HCCIIEeI0Ba-
HUE.
ANTOopUTM HCCIIeTOBaHUS (DYyHKINH
1. Haiiti obnacts onpeneneHus D(¥) u o6nacts JOTTYCTUMBIX 3HaUe-
nnit £(y) byHKIHN.
HccnenoBaTh PyHKIUIO HA YETHOCTh, HEYETHOCTD, IIEPUOJMYHOCTb.
Haiitu Touku nepeceuenus rpapuka QyHKIUN ¢ OCIMU KOOPIUHAT.
Haiitn acumntoTsl rpaduka QyHKITUN.
HccnenoBaTh GyHKINIO HA MOHOTOHHOCTD U SKCTPEMYMBI .
HaiiTu npomexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKH Ieperuoa.
[octpouTts rpaduk GyHKIMU O pe3yIbTaTaM UCCIIECIOBAHUS.

A

3

X
IIpumep . IIpoBecTy nonHOe Kccne0BaHne PYHKIMA Y =—— M HOCTPOHTH
4

ee Tpaduk.
Pewenue.

1. Ob6nacts onpeneneHus D( f) (YHKIIUU — BCS YMCIIOBAsi OCh, 32 UCKIIOYCHUEM TOYEK
x==-2ux=21e D(f)=(-00;-2) U(-2;2) U(2; + ).

2. OyHKIMS HENEePUOANYECKasi; HCCIEIyeM €€ Ha YeTHOCTb M HeUETHOCTS: f (—X) =

(_x)3 _ x3 _

4—(—x)2 - _4—x2 h _f (x)

3. Haiigem Touku nepeceucHus rpaduka ¢ OCSIMA KOOPIAUHAT:
¢ oceto Oy rpaduk nepecekaercs npu x = 0, orkyna y = f (0) =0, .e. M (0;0)-Touka nepecede-
Hus ¢ ocbio Oy;

3
X

¢ oceto Ox rpaduk nepecekaercs, ecau f (x) =0, T.e. P 0, orkyna x = 0. Takum oOpa3zom,
—X

M (0;0) - enuHCTBEHHAsI TOUKa TIepeceueHusl rpaduka ¢ OCSIMH KOOPIMHAT.

o

(V) . X .
4. Haiinem acumnrotel rpaduka Gynkimuu:  lim —— =+ oo, lim
x—2-04-x x—2+04-x
T.C. psIMasi X = 2- BepTUKaNbHast acuMiToTa. OTCI0Aa, B CHITy CUMMETPHUH, CIIEIYET, YTO MpsiMast
X = —2 - TaK)Ke BEPTHKAIbHAsI AaCUMIITOTA.

= —OO,

3
HaiieM HaKkJIOHHEBIE aCUMITOTEL: Kk = lim f® _ lim = > =-1,
x—400 * x—+o0d—x
. . x3 . 4x
b= lim [f(x)-kx] = lim ( 2+x)= lim — =0,
xX—+00 x—+00 \4—x x—+o04—x

T.€. IpsIMasi I = —X - HAKJIOHHAsl aCUMIITOTA IPUX — + 0 (IIpU X — —00). ['opu30HTaIBHBIX
acUMNTOT QYHKIUS HE UMEeT.
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5. Haiinem wuHTepBaJibl MOHOTOHHOCTH M 3KCTPEMYMBbI (DYHKIWH, HCCIEAYS TEPBYIO
3 )’ _xH(12-2%)  A(2V3-x)(2V3+x)

i) TP T e

Otcrona BuaHO, uto npu X > 0 (puc.17) QpyHKIUS UMEET MAKCUMyM B TOYKE X = 2V3 (npuuem

f (2\/5) = —3V3 ~ -5,2), Bospacraer na (0;2) u (2;2\/5)1/1 yObIBaeT Ha (2\/5; + oo).

Agvﬁm‘gvﬁ ;
/ \)f \ f (x)

Puc.17
6. UTtoObl OmpenenuTh MHTEPBAJIbl BBITYKIOCTH W TOYKH IEpernda, BBIYUCIUM BTOPYIO

IMPOU3BOAHYTO:

HpOI/ISBOILHYon/ = (

8x(12+x2
f”(x) = ( 5 3)'

(4-+7)
Orcrona sicHO, uTo mpux > 0 QyHKIMA BBIIyKIa BBEpX (T.C. f " <0) na (2; + ), x = 0- Touxa
neperuoa.

7. YuuTbIBas HaKOIUICHHYIO MH(opMaiuio, crpouM rpaduk Gyskmun npux > 0, a 3atem

CUMMCTPHUYHO OTpa’XacM €ro OTHOCUTCIIbHO HadaJia KOOpAHUHAT (pI/IC 18)
vl
(%

'
1 9
] )

Z -
g 5 e i R e e e e

S
wl
1
i
i
E
i
o b o e e el

IIpakTnyeckasi 4acThb
1.Mccnenyiite GpyHKIMIO U TOCTpOiiTe Tpaduk: y=2x>-3x>-12x-1
2.WccnenoBatb YHKUMIO Y =X2/x+1

KoHTpobHbIE BONPOCHI:
1) HasoBure cxemy uccnenoBaHus QyHKIHH;
2)  [aiite onpeneneHne 00JacTH ONpeeICHUs 1 MHOXKECTBA 3HAYCHUH (QyHKINH;
3) [aiiTe onpeneneHue 4€THON 1 HEUETHON (DYHKIINU;
4)  Kak HaiiTu TOuKH nepecedeHus rpaguka GYHKIUH C OCSIMUA KOOPAMHAT;
5) [aiite onpenenenue acCHMOTOTH Tpaduka (yHKIHH, HA30BUTE BUJIBI ACUMIITOT;
6) Ha3zoBure nmpusHaku Bo3pactanus (yObIBaHUs ) (DYHKINY;
7) HazoBure ycioBus CyIIECTBOBAHUS TOUEK IKCTpeMyMa (YHKIINU;
8) Kak HaiiTh MpOMEKYTKH BBIMYKJIOCTH Ipaduka QyHKINH;
9) Kax naiitu TOouKy neperu6a rpaduka GpyHKuun?

Ipakxmuueckan paboma
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Tema: «HaxoxaeHne HeonpeaeIeHHBIX HHTErpajJo0B MeTOI0M 3aMeHbI IlepeMeH-
HOM M 10 YaCTAM»
Ilenpb: coBeplIEHCTBOBAHME YMEHHN HaXOAWUTH HEOINPEAEIECHHBIE UHTETPAJIBI METO-
JIOM 3aMEHBbI IIEPEMEHHOM M II0 4YacTsM, COBEPIICHCTBOBAHUE YMEHHUH NPOBEPATH JEH-
CTBHME MHTETPUPOBaHUS TUDPEpEHIIIPOBAHNEM.

MeToanueckne yKkazaHus JJisl IPAKTHYECKO padoThI
Teopernyeckue cBeieHUs!
Ilepsooopasnan pynkyuu. Heonpeoenennwiii unmezpan

2

Filx (
OyHKUUA , OLIpeJelICHHAs. Ha UHTEpPBaje , Ha3bIBACTCSI nep8ooobpas-

f(x

b

o o a
Hou Jis (PYHKIUH ONpeeIEHHON Ha TOM € HWHTepBaje , €clu

F¢(x) =f(x).

Ecmu Flx) nepBooOpasHas s GpyHKIUU f (x) , TO Jr00ast apyrasi mepBo-

f(x

cllaraeMoe, T. €. @ (x =F (x) +C, rae C —const

()] (x ) Filx
obOpazHast JUIst PYHKITAN OTJINYAETCS OT Ha HEKOTOPOE MOCTOSTHHOE

x)
Heonpeodenennvim unmezpanrom ot (HyHKIHA f ( HA3bIBAETCSI COBOKYITHOCTH
BCEX MEPBOOOPA3HBIX A AToM (pyHKIMU. O003HAYAETCS HEOMPEISICHHBIM WHTE-TPal:

(‘)f<x)dx =F(x)+C, e F¢<x) Zf(x), C — const.

Omnepanys HaxoXXACHUN MEepBOOOPA3HOM Ui AaHHOW (DYHKLUUHU HA3BIBACTCS UH-
mezpuposanuem. VInTerpupoBanue spiserca oOpaTHol onepanueil k auddepenunpona-

(o lelacy=rte)

J171st mpoBepKH MPaBWJIBHOCTH BHITIOJIHEHHOT'O HHTETPUPOBAHMS HEOOXOIMMO TIPO-
muddepeHIMpoBaTh Pe3ylbTaT UHTETPUPOBAHUS M CPABHUTH MOMYyUYEHHYIO (DYHKIIHMIO C
MOJBIHTErPATBHOM.

CBoiicTBa HEONpeEEIEHHOTO UHTErpaia:

(orWhaF=r(e) gy (s = (s)as
| (‘jl'F(x):F(x>+ C;

—_—

2
3. d(f(x)dx ch‘)f(x)dx, k — const;
4 df (x)+ g (x))dx I(‘)f(x)dx + (‘ﬁ(x)dx.
Tabnuuya ocHoHBIX UHmMEZPATIOE
L (Pdu =C; C =const; 5 &yu =u +C;
a+l . d
. (\)ladu ::+1+C, a'-1; 33.0\/_;1:2\/;4.(?;
(‘;’ﬂ =In ’”’ +C; Cy'du _ a4 +C;

4. u 5. Ina
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6. O'du =e" +C; . Oyosudu =sinu +C;
. du .
N Oyinudu =- cosu + C; o Oy =tgu +C;
s C (‘)diu —arcsin = + C:
O —-ctgu+(; = —+C;
10. sin” u s 11. va' - u’ a
y  du S du 1
O ——=Inju+ u’ +a’ |+ C; O " _lacted 4
12. Vu® +a’ 13. u'+a’ a ga ’
du 1 |u-a du u
O:——==7"h +C; O— =Injtg—|+C;
14. u'-a’ 2a |u+a |5, sinu gz
O =Injtg ¢+ 1+C; .
16, cosu © &2 43 17 Oygu du =- In|cosu|+ C;

s Ortgudu =Infsinu|+C.

Kaxxnas u3 nmpuBeneHHbIX B Tabnuie Gopmyn crpaBeqinBa Ha MPOMEXKYTKE, HE
coJlepKallleM TOYEK pa3pbIBa MOABIHTErpasibHON (yHKUIMU. BblynciieHne MHTErpaioB C
UCTIONb30BAaHUEM TAOIHIIBI U OCHOBHBIX CBOMCTB HAa3bIBAIOT HEMOCPEICTBEHHBIM HHTE-
TPUPOBAHUEM.

Memoo 3amensvt nepemeHHoll

Teopema 1. Ilyctb x =] (@) MOHOTOHHasl, HENpepbIBHO AuddepeHuupyemas
¢$yHKIMsA, TOTAA

Of (V)dx =¢f (i (1)} K)dt. 0
O/ Wy anydt =F(0)+C, g ()dx =F(y (x))+C,

IIpu 31TOM, ecnu
X | (¢
rae y (x)_ ¢byHKUMsA, oOpaTHas J( )
®opmyna (1) Ha3pIBaeTcsS ghopmynoi 3ameHvl nepemerHol B HEOTPEICTICHHOM
UHTETpaie.
Aneopumm 3ameHvl nepemeHHOU:

1) CBsi3aTh CTapyio MEPEMEHHYI0 HHTETPUPOBAHHS X C HOBOII mepeMeHHOi £ ¢ momo-
x =] (1)
IIbI0 3aMEHBI .

2) Haiitu cBsi3p Mexay auddepenuuanamu dx =] Qt)dt .
3) IlepeiiTu moj 3HAKOM MHTErpasia K HOBOM MepeMeHHOH.
4) IlpouHTterpupoBath U B MOJYyYEHHOH NepBOOOpa3HON BEpHYTHCS K CTapol MepemMeH-

. I =Yy (x).
HOMH, MOJICTABUB y (x)
IIpumepl. IlpouHTErpUpOBaTH NOAXOAAIIEH 3aMEHON IEPEMEHHOM.

a) Cyosdxdx; ) (‘yg’”ldx; 8)(X(2- x%) dx

Pewenue:
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t =4x oo i bopmyna7

a) Cyos4xdx =|dt =(4x)¢=4dx :@ostjt :Z Cyostdt ::’ TaOJINILIBI ;/ =
i 2
dy = dt | I/IHTeraJ'IOBb

4

:lsint +C :lsin4x +C.
4 4

t =9x +1 J | ibopmyna 6 U
6) & dx =|dt =(9x +1)¢=9dx :(‘y’?t = ¢p'dt ={ rabanum  y =
i 2
dx _dt |I/IHTeraJ'IOBb
9
:1_€t+c —1€9X+1 +C
9 9
t=2- x* p | idopmyna 3 {
6)x(2 - x2)3dx =|dt =(2 - x?)¢=-2xdx :@5?— 7“1:- Ec‘jsdt ={ rabnuun  y =
@ 1 g
vdx _dr i I/IHTeraJlOBb
6
N T SN NG
26 12

Humezpupoeauue no uacmiam
H€K0m0pbl€ 8UObL UHmezcpalos, 6blYUCTIAEMDbIX NO YACMAM

Ecnu mpousBoaHble (GpyHKLIUI U =U(x) u V=rx)
Be/TMBa (hopmyJa:

&Jdv =Uv - §du,

Ha3bIBaeMasi QopMynol UHMESPUPOBAHUS NO YACTAM.

HEIPEPBIBHBI, TO CIpPa-

3)

U(x)
B kauectBe OOBIYHO BBIOMPAIOT (YHKIIMIO, KOTOpas YIpPOLIaeTcs MpH
Qg QepeHIIPOBaHUH.
Ilpumep ITpomHTErpUPOBATH MO YACTSIM.
a) (33x - 1)sin 2xdx; 0) 3l +2x)In xdx.

Pewenue.
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U =3x-1® dU =3dx
CcoS2x coS2x

a) (§3x- 1)sin2xdx = =3x- 1)(- + ¢ dx =
)@ 4V =sin2xdx ® y = L82 ~G¥ DT 0T

=- %(Sx - 1)cos2x +%(‘}:os2xa’x =- %(3x- I)cos2x +%sin2x +C.

U=lnx® dU =2
X
6) (31 +2x)Inxdx =|dV =(1+2x)dx ® =Inx(x +x°)- gx+ xz)@ =
X
V =gl+2x)dx =x+x°

=Inx(x +x?)- gl +x)dx =Inx(x+x%)- x- %+C.

Bapuanr 1
HaiiTn HeonpeneneHHble HHTETPaJIbl METO/IOM HETIOCPEACTBEHHOTO MHTErpupoBanus (s Ne 1-
5).

x +X
G%COSX 3x’ +x‘-;z’x O—d d\@ 32 - 4}/
1. 2.
2 1

0]
Cé T 1 e A dx
4. Ccos™ x 1-x* g ‘ q+l6x2_
5

Haiitu HeonpeeieHHbIe HHTETPAIbl METOJIOM MOJACTAaHOBKH (st No 6-8).

. 12x° +5 5
1 de-4)de. qx4+5x-3d .

2.

. . dx +5 )cos xdx
Haiitu HeonpeieIeHHbIN HHTETPa METOIOM UHTETPUPOBAHUS 10 YACTSM: .

Bapuant 2
Haiitu HeonpeieeHHbIC HHTETPaIbl METOIOM HEMOCPEICTBEHHOTO HHTErpupoBanus (st Ne 1-
5).

x? - 3x" +2x°

@%smx+4x - —~a’x (‘) - dx d7,\- 92 +5)ix

xXo X

2 1 A dx
dx O ——
(%1+x sin x g . N4 - 9x? )

HaiiTu HeonpeneneHHblEe HHTErPaIbl METOIOM MOACTaHOBKHU (A1 Ne 6-8).

) . 18x7-3 .
d7x+5) dx' 06x3 _ 3x+8dx. (‘)r7 " dx'

dx - 2)sin xdx

Haiitn HeonpeneIeHHBIN UHTETPal METOIOM UHTEIPUPOBAHUS 110 YACTAM:

IMpakTnyeckas padora
«Bpruncnenue onpeaenénHoro uurerpaia. [lnomanu miockux puryp»
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Bapuanr 1

f02(4x2 +x—3)dx

1. BpruucnauTs onpeneneHHbli HHTETpal:
2

. L 2x—1)%ax
2. BoruncnuTh onpeneneHHblii HHTErpajl METOJIOM MO0ICTaHOBKHU: 2 .
3. BbruncnuTh, npeiBapuTeNnbHO ClIENIaB PUCYHOK, IUIOIAAb (PUIyphl, OrpaHMYEHHON

'——': ) = ':—'-' '='-II
s Y = X +4, v=0, «x 2. x=1
=258 1D o
4. CKOpOCTh JIBMKEHHSI TOUKM M3MEHSETCS MO 3aKkoHy Y =31 =7 +1 (m/c). Haiitu
nyTh S, TPOWIEHHbIN ToukoM 3a 10 ¢ OT Havyasia JBUKEHUS.
Bapuanr 2
3

5 TR —x+4)dx

l. BoruncnuTs onpeneneHHslii MHTErpai: “o .
1

y JTBx+ D*ax
2. BoruncnuTs onpeneneHHblii HHTErpajl METOJIOM ITOACTaHOBKHU: Y0 .
3. BbruucnuTh, npeaBapuUTEIbHO CIENAaB PUCYHOK, IUIOMAAb (PUIyphl, OTpaHUYEHHON
P—— e L »=0 x=-1, =x=1 _
4. CkopocTh JIBUKEHMS TOUKM M3MEHSETCSl 1O 3aKOoHYy ¥ = 9t — & (m/c). Haiitu

MyTh S, MPOWIEHHBIA TOYKOH 32 UETBEPTYIO CEKYH/IY.

IIpakTHyeckas padora
Tema: «/lelicTBus Ha KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoi hopmer»
Leap padoThl: HAYYNUTLCHA BLINOMHATL AENCTBUA HAL KOMMMEKCHbIMU YucnaMmun B anre-
Gpaundeckon bopme, peluaTb KBagpaTHble YypaBHEHUS C OTpuLaTeNbHbIM ANCKPUMUHAH-
TOM.

Kpartkue TeopeTruueckue cBeieHU.

Komnnexcuvie uucna - yncna suga Z = a + ib, rue a,b — BeLWWECTBEHHbIE YMCa, a i =
V-1 - mnumas eounuya (i>=—1). MHOeCTBO KOMILIEKCHBIX urcea 00o3Hagaercs C.

JleficTBUTENbHBIE YHCIIa ¢ M b KOMIUIEKCHOTO uncia Z = a + ib, Ha3bIBatOTCS Oeticmau-
MenbHOU U MHUMOU 4acmbio YUCIIa z 1 0003HAYAIOTCSI, COOTBETCTBEHHO, Rez=x u Imz=y.

JlBa KOMIUIEKCHBIX 4Hcia z1=a + ib M z;=c + id Ha3bIBAIOTCS PAGHLIMU B TOM U TOJIBKO
TOM CiIy4ae, ecii a =c¢, b =d.
3anuck Z=a + ib Ha3bIBAIOT aeebpauieckol ¢popmou KOMILIEKCHOTO YHCIIA Z.
Uucna Z=a + ib u Z=a — ib Ha3bIBAIOT KOMNIEKCHO CONPANCEHHBIMUL.
T'eomempuyeckoe npedcmasieHue KOMNIEKCHO20 YUCIA

Ecnu paccMoTpeTh MIIOCKOCTh ¢ MPSMOYTOJIBHOW CUCTEMOUM KOOp-
JUHAT, TO JIIOOOMY KOMIUIEKCHOMY YHUCIY z = a + ib MOYXHO COIOCTaBUTh
TOYKY Ha ATOW IIOCKOCTH C COOTBETCTBYIOIIMMH KOOpAWHATamu (a;b), u
panuyc-BekTop R KoMIiekcHOTo 4rcna, T.€. BEKTOP, COSAUHSIIONINI Hava- ¥
JI0 KOOPJAMHAT C TOYKOH Ha IJIOCKOCTH, COOTBETCTBYIOLIEH uncy (puc. 1). g——4
JlanHasi MIOCKOCTh Ha3bIBAaeTCs KOMIUIEKCHOW. JlelicTBUTENbHBIE 4YHCIa
pacrosiaratloTcsi Ha TOpU30HTAILHON (BEIIECTBEHHOM) OCH, MHUMbIC YaCTH — HAa BEPTHUKAIBHOMN
(MHUMOI1) OCH.

_@
]
1]
=
+
E-4
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R =|z| =Va? + b? - modyns komniexcnozo uucia - pacCTOSHIE OT HAYada KOOPIMHAT 10 COOT-
BETCTBYIOIIEH TOYKH KOMIUIEKCHOM 1ockocTu. [lonpocty roBops, Modyns — smo onuna paanyc-
BEKTODA.

_b
tggD = E , TAC Q- apeymMenm KOMNIeKCHO20 Yucud.

JelicTBUS HA/l KOMIJIEKCHBIMHU YN CJIaMU B ajiredpaudeckoii ¢gopme.

Cnooicenue: Z; + Z; = (atib)+H(ctid) = (a+c) + (b+d)i.
Buruumanue: Z, - Z, = (atib)-(ctid) = (a-c) + (b-d)i.
Ymnoorcenue: Z;+ Z; = (atib)(ctid)=(ac — bd)+(ad + cb)i.
) Z1 _a+ib _ (a+ib)(c—id) _ (a+ib)(c—id)
Henenue: Zy ctid  (crid)(c—id) | 242
Vmunoocenue na conpsaicentoe: Z- Z=(a + bi)(a -bi)= a’ -b*i’=a’—b>(-1) =a’ + b° —

KBaJApaT CyMMBI

IIpuMepsl pelieHus 3a1a4:
Ipumep 1. BeinosHUTh ASHCTBUS HaJ KOMIUICKCHBIMH YHCIIaMH, MPEJCTABUB PE3YJIbTAT B all-
rebpaundeckoit popme:
Z,=4+5i, Z,=6-9i.
Pewenue: 1)Z,+ 7Z, = (4+ 5i) + (6-9i)=4+6+5i -9i.= 10— 4i
2)Zy - Z, = (4+ 5i) - (6-9i)=4-6+5i +9i.= -2 + 14i
3) Zy -Z = (4+50)(6— 9i)= 24 —36i + 30i— 45i*>= 24 -6i - 45-(-1) = 69 -6i.
) 21 _ 4450 _ (4+5)(6+9) _ 24+36i+30i+45i> _ —21+66i _ —21+66i _ —3+22i _ -3  22i

25 6-9i  (6-9)(6+9) 2492 ~36r8l 117 39 39 3
. . . Z1 - j
OtBeT: Z; + Zy =10~ 4i, Zy - Zy = -2 + 14i, Z -2y =69 -6i, 2 =30 + 20
2

IIpumep 2. PackpeITh CKOOKH, HCTIONB3YsI POPMYITBI COKPAIIEHHOTO YMHOKEHUS:
1) (2+ 3i)? = 22+ 2-2-3i + (3i)? = 4 +12i + 9-(-1) = -5+12i,
2) (5+4i)(5 - 4i)= 52 -4%%= 25 - 16+(-1) = 25 + 16 =4,
3) (3-5i)? = 32 - 2-3-5i + (-5i)? = 9 - 30i + 25(-1) = -16- 30i.
IMpumep 3. N3006pa3uM Ha KOMITJIEKCHON TIJIOCKOCTH YHCIa
21=2+i; Zz=31,
Z3:—3+2i; Z4:—1—i.
KonTpojibHbIE BOPOCHI.

1. [aiite onpeneneHue KOMIJIEKCHOTO YUCTA.
2. Kakue unciia Ha3pIBalOTCsl KOMIUIEKCHO — CONPSKEHHBIMU?
3. Kakue KOMIUIEKCHbIC YHCIia Ha3bIBAIOTCS PABHBIMU?
4. Kaxk BBIYMCIUTH MOJYJIb KOMIUIEKCHOTO unciia?
5. Kak npousBoaarcs 1elcTBUS HaJ KOMIUICKCHBIMU YHCIIaMH B anreOpandeckon popme?
3aganus AJ151 CAMOCTOATEIBHOTO PeleHusl
Bapuanm 1 | Bapuanm 2 | Bapuanm 3 | Bapuanm 4
1. M300pa3uTe Ha IIOCKOCTH 3aJaHHbIe KOMIUICKCHBIC YHCIIA:
Z] =4i Zz le -51 Z]Z -51 le -51 Zzz 4
=3+1 Z,=4 + 1 Z,=4 + 1 + 1
Z3: - 4 +31 Z3: -7 + 2i Z3: -7 + 2i Z3: -7+ 21 Z4: -
Z4=-2-51 Z4=-3-06i Z4=-3—061 3-6i
2 . Beiuncaute MOyIb KOMIUIEKCHOTO YUCJIA
Z=3+4i | Z=8+6i | Z=-1+3i |
3. [IpousBeauTe CI0KEHUE U BHIYUTAHUE KOMILJICKCHBIX YHUCEII:
Z]Z(3+5i), ZZZ 21:(3—2i), Zzz Z]Z(4+2i), ZZZ le(—2+3i), Zz
(7-=2i0) (5 +30) (=3 +2i). =(7-2i)
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4. BbINOJHUTE JIeHCTBHE Hal KOMILUIEKCHBIMU YHCIAMU:
Q) Q+30G-7i),  |a)B+20)(1+3i), | a)(-2+30)(3+50). |a)6+a)G+ 20,
6) (3 +20)(3 - 2i), 6) (7 6i)(7+6i), | 6)(4+3)4—3), |6)(2-5)2+5i),
B) (3 + 5i)°, B) (2 - 7i)%, B) (4 +2i), B) (3 - 2i)%,
2+3i 3+5i 2-3i 6+2i
D57 Y over Y5t D37
5. Pemnte ypaBHEHHUS:
x> —4x+13=0. | 25x2+x+1=0. x>+ 3x +4=0 4x> - 20x+26=0

IIpakTnyeckas padora
Tema: «/leficTBHS HaJ KOMIUIEKCHBIMU YHCJIaMU B TPUTOHOMETPHUECKON U TMOKa3aTeIbHOM (hop-
Me»

eab padoTbi: HAYHYNUTHCA NEPEBOAUTL KOMMIEKCHbIE YUCTa U BbIMOJTHATL AencTBus Hag
KOMMJ1€KCHbIMAN Yncnamm B TpI/IFOHOMeTpW-IeCKOIZ N rnokasaTesibHOW cpopmax.

Kparkue TeopeTnueckue cBeeHHs.
Jln1st BCIKOTO KOMIUIEKCHOTO YUCHa Z = @ + ib cripaBeyTNBO PaBEHCTBO:
z=R(cosp+ ising) HA3BIBAKOT MPUSOHOMEMPULECKOU POPMOLL KOMNIEKCHO20 HUCIA,
z = Re'? — Ha3pIBAIOT nokazamenvHo hopmotl KOMIIEKCHO20 YU

3neck R = |z| =V a? + b? - modyns komnaexchozo uucna - paccTosSHAE OT Hadana Koop-
JMHAT O COOTBETCTBYIOLIEH TOYKH KOMIUIEKCHOW Iuiockoctu. Ilompocty

Imz
TOBOPS, MOOYIb — 9MO OIUHA PAJRYC-BEKTOpA. b be=ieni
Yron ¢ Mexay NOJIOKUTEIBHON MOTYyOChIO0 JEUCTBUTEIBHOU OCU U j
paauyc-BEKTOPOM, IIPOBEACHHBIM M3 Haudaja KOOPAMHAT K COOTBETCTBYIO- %
1IeH TOYKE, HA3bIBAETCA ap2yMeHMOM KOMNIEKCHO20 YUCILA - () = arctgs. ¢ = B

Jleiicmeusn Ha0 KOMNIEKCHbBIMU YUCIAMU 8 MPUZOHOMEMPUUECKOIL ghopme.

B mpuzonomempuueckoii ghopme B noxasamenvnoii popme
z; =R(cos@; + ising;), z, =R,(cosg, + ising,) Z1=Rqe'P1, Z, = R,ye'?2
YMHoOKEHHE Z;Zy =Ry Ry(cos(p;+ps) + isin(p;+¢3)). = Rleei((Pﬁ‘Pz)
lenenune 21 _K Zy _ &ei((ﬂrfﬁz)
zp Ry Zy Ry ’

Bo3Benenue | z" =R"(cos ng + isin ng) - popmyna Myaepa ZT =R, e,
B CTeNEHb

2

2k . . @+27k [ p+2mk
H3Bjeue- z; =Nz ZW(COSQTR'F isin® nn ), k = 7, =4z = Q/ﬁel(qj n )
HHE KOPHS koo

0,12...n-1 k=012...n-1

IIpumepsl pemienns 3a1a4:
IIpumep. A) IlpencraButh yucna z; = 1—\/-151', Z, =3+ V3i s TPUTOHOMETPHUUYECKON U MOKa3a-
TEILHOU opMme,
b) BeIunCINTE B TpUrOHOMETpHUecKon popme: 1) z1°zp; 2) i—;; 3) zg; 4) \/z_l

Pewenue: A). [lonyunm TpUrOHOMETPUUYECKYIO U MOKa3aTeNbHYI0 GopMy Z| = 1-V3i,

2
1) Haiizem Moxyss mcna - Ry = |12 + (\/5) =V4 =2, 2) Haiinem apryMeHT 4ncna - ¢ =
arctg (_T«/S) = —arctgV3 ==,

3) 3anmimem K.4. B TPHTOHOMETPHYECKON M MOKa3aTeIbHOU opme:
| —TT

. PN €
z1=1-V3i = 2(cos (—n) + isin (?”))Ze 3/,

3
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ZZ = 2 + 21,
2
DR, = 32 + (\/5) =V12 =2V3- MOJyJIb YHCJIA,

2) @, =arctg (g) :% - apryMEHT 4ucia

3) 3anumieM K.4. B TPUTOHOMETPUYECKON U MoKa3zaTenbHOU dopMe:
T

7, =3+V3i =2V3 (cosE + isin g) =2¢'e.

6
b) IlpousBeneHnue:

zl-zz=2-2\/§(cos(_3n+7g) + isin( 3 ))4\/_(cos( . ) +zsm( - )) =
4\/_(005——15111 ) 4\/_(——1—) = 6-2V3i.

YactHoe:

e (5g) v (%—%)) = (os(5) +iin ()
\/E(cos——zsm ) :—(O 1i) =

2
Bo3Besienyie B cTeEHb:

(2\/7(c05g+zsm )) (2\/7) (cos—+zsm%) 288\/7(cos?+zsm5?n):

288\/_ (—+ z) = 432 = 144i.

Uzsneuenwme u3 1'[02! 3HaKa KO[!HSII

onk
\/_ \/_(cos > +zsin3 )

2
Mp k=0: z;, = ( )+zszn( )) V2 cosz—zsm ) \/E(ﬁ—l' _Ye Y3,

6

5 V3 1 6
Ipk=1:z; = (cos( )+zszn( )) \/E cos—+zsm n) :\/_(T+§z) =—+
V2, _
2!
3agaHus AJ18 CaMOCTOSITEIbHOTO pelieHus!
1. M300pa3uTh KOMIUIEKCHBIE YHCIIa HA KOMIUIEKCHOM IIIOCKOCTH.
2. Onpenenuts JUIMHY U apTyMEHT Ka)KJI0OT0 KOMITJIEKCHOTO YHCIIA.
3. IlpencraBuTh AaHHBIE KOMIUIEKCHBIE YMCIIa B TPUTOHOMETPUUECKOM 1 MOKa3aTeNbHOM

dopme.
4. BbIMUCIUTH B TPUTOHOMETPUUYECKON U TTOKa3aTeIbHOU (hopmax:

N X PN e

Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4
Zi=2-2i; Z,= Z=03+2i; Z= |Z=1-i; Zy2- |7 2 V2, , V5,
3 +i 3 +3V3i 2i 22 2

=1
2

IIpakTnyeckas padora
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Tema: «Bviuucnenue eeposmnocmeit codovimuii no Kiaccuueckou hopmyne eepoasmmuocmuy
Heas: popMupoBanue yMeHUIl pemarh 3a1a4u, UCTIONb3Ys KIACCHUECKYIO (hOpMYITy BEPOSITHO-
CTH;
3aKpeIuieHrue YMEHHUH peliaTh 3a7a4u, UCTIOIb3ys OnpeaesieHus U GOpMyJIbl pa3HbIX BUJIOB KOM-
OuHanuii 0e3 MOBTOPEHUH U ¢ MOBTOPEHUSIMU; PENIaTh 3a/1a4H, UCTIOIb3Ys MpaBuiia KOMOWHATO-
PHUKHU.

MeTtoanyeckue ykazaHHsl M TeOpeTHYECKHe CBe/IeHUsI K PaKTH4YecKoi padore
Knaccuueckoe onpedenenue eepoamuocmu
Ilpumep 1. TlycTb B ypHE COAEPKUTCA 6 OIUMHAKOBBIX IIAPOB, IpUUYeM 2 U3 HUX - KpacHble, 3 -
cunue u I - 6enpiid. KakoBa BO3MOXHOCTh BBIHYTh HayAady U3 YPHBI IIBETHOU map? MoXHO 1
0XapaKTepU30BaTh 3TY BOZMOXHOCTh YMCIOM? OKa3bIBAETCS MOKHO. DTO YHCIIO U Ha3bIBACTCA
BEPOSITHOCTBIO COOBITUS A (TIOSIBIEHUS LIBETHOTO 11apa). Takum o0pas3omM, gepoammuocms ecms
yucno, xapaKkmepusyoujee CmeneHsb 603MONCHOCMU NOABGIEHUA COObIMUA.
Kax bl 3 BO3MOXKHBIX Pe3yJIbTaTOB UCIBITAHUA (B MpuUMepe 4, UCIIBITAHHE COCTOUT B U3BJIE-
YEHUH 111apa U3 YPHbI) HA3bIBAETCS 271€MEHMAPHBIM UCXO0O0O0M.
Te snemeHTapHbIE UCXOBI, B KOTOPBIX HHTEPECYIOLIEE HAC COOBITHE HACTYIAET, HA3bIBAIOT-
csl Onazonpuamcmeyouumu 3ToMy coobITiio. B mpumepe 4 6;1aronpusiTCTBYIOT COObI-
TUIO A (IIOSIBJIEHUE LIBETHOI'O 11apa) 5 UCXO0B.
CoObITHUS HA3BIBAIOTCS PAGHOBO3MONCHBIMU, ECIIU €CTh OCHOBAHUS CUUTATh, YTO HE OJIHO U3 HUX
He sBJIsieTCsl 00JIee BO3MOXKHBIM, YEM JIPYToOe€.
Ipumep 2. TlosiBIIeHUE TOTO WIM MHOTO YHCIIA OYKOB Ha OPOIICHHOM MIPajbHOM KyOHKE — paB-
HOBO3MO’KHBIE COOBITHSL.
Beposamnocmoio P(A) coObiTusi A Ha3bIBAIOT OTHOLICHUE YMCIIAa OJIAronpUsATCTBYIOMIUX STOMY
COOBITHIO UCXOJIOB K OOIIIEMY YHCITy BCEX PABHOBO3MOXHbBIX HECOBMECTHBIX 3JIEMEHTAPHBIX HC-
XO0I0B, 00pa3yIoIuX MoJHyo rpymmny. Bepoamuocme P(A) cobbiTust A onpexnensercs no ¢op-
MyJe

m
P(A) ="
H
b

TJIe M — YHUCII0 DJIEMEHTAPHBIX UCXOJIOB, OJIATONPUSTCTBYIOMINX A; B — YUCIIO BCEX BO3ZMOKHBIX
3JIEeMEHTaPHBIX UCXOJIOB UCTIHITAHUSI.
B npumepe 4 Bcero sneMeHTapHBIX HCXOJ0B 6; U3 HUX § GuaronpusTcTBYIOT cOObITHIO A. Cre-
JIOBATEJIbHO, BEPOSITHOCTH TOTO YTO B3SATHIM IIap OKaXETCs [IBETHBIM, paBHa P(A) = 5/6.

Lpumep 3. OnipenennTb BEPOSITHOCTD BBIMAIEHUS HEUETHOTO YUCIIa OUKOB HA KOCTH.
Pewenue. Ilpu Opocannu KOCTH COOBITHE A — «BBITIATO HEYETHOE YUCIIO OYKOBY MOKHO 3aIlu-
caTh KaK OJAMHOXeCTBO {1, 3, 5} mpocTpancTBa ucxonos {1, 2, 3,4, 5, 6} (puc. 1).

Ywciio Bcex paBHOBO3MOXKHBIX MCXOJIOB # = 6, @ YHUCJIO OIaronpusTHBIX COOBITHIO A —m = 3.
CrnenoBaTeiabHO,

P(A) =

oy | W
[ N

IIpumep 4. B ypae Haxogutcst 7 mapoB: 2 0emnbIX, 4 4epHbIX U 1 KpacHblil. BeiHUMaeTcs oquH
map Hayraja. KakoBa BepoSATHOCTb TOTO, YTO BBIHYTHIN I1ap OyieT 4€pHbIM?

Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu I u 2 — 6enble, ¢ HoMepa-
Mu 3, 4, 5 1 6 — u€pHble, a KpaCHOMY IIapy NPUCBOUM HoMep 7. Tak Kak Mbl MOXKEM BBIHYTb
TOJIBKO OIMH M3 CEMH IIAPOB, TO O0IIEE YHCIIO PABHOBO3MOXHBIX HCXO/I0B PaBHO ceMH (1 = 7).
W3 Hux 4 ucxona — nosBJI€HUE MIapoB ¢ HOMepamu 3, 4, 5 16 — npuBeayT K TOMY, YTO BbIHYTHIH
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nrap 6yzaet 4€pHbiM (m = 4). Tem caMbIM, BEpOATHOCTb COOBITHS A, COCTOSIIETrO B MOSIBICHUN

POA) = %.
4yEpPHOro 11apa, paBHa
Bbruncnure BEpoSITHOCTb TOTO, YTO BBIHYTHIH 1I1ap OyneT OenbIM.
IIpumep 5. Boruuciauth BEpOSTHOCTD BbIMageHUA B cyMMe 10 04KkoB nipu OpocaHUM Mapbl KO-
CTEH.
Pewenue. PaccMoTpuM Bce paBHOBO3MOKHBIE UCXOJIBI B pe3ysbTaTe OpocaHus ABYX KOCTeH (MxX
YHCIIO paBHO 36 - peKOMEHIyeM 3anucath B Buje Tadnuiibl). Beinagenue B cymme 10 oukos (co-
ObITHE A) BO3MOXXHO B TPEX cllyyasix — 4 OuKa Ha NepBOM KOCTU U 6 Ha BTOPOH, 5 OUKOB Ha Iep-
BOIl 1 5 Ha BTOpOH, 6 0uKkOB Ha nepBoil u 4 Ha BTOpoi. [loaTOMy BEeposATHOCTH COOBITHS A (BBI-

Py= =t

najeHus B cymme 10 04koB) paBHa 36 12

LIpumep 6. 3 60 BOIIpoCOB, BXOASIINX B 3K3aMEHALIMOHHbIE OMJIETHI, CTYIEHT NoAroToBMI 50.
KakoBa BeposITHOCTH TOTO, YTO B3STHIM Hay/lady CTYACHTOM OWJIET, COAEPKAIIUi 2 BOMpOca,
OyZeT COCTOATH U3 MOATOTOBIEHHBIX UM BOIIPOCOB?

Pewenue.

1) O6o3HauUM cobbITHE A - «BBITSHYTBIN CTYy1I€HTOM OMJIET COCTOUT U3 MOATOTOBICHHBIX UM
OunetoBy. [l BBIYUCICHUS BEPOSTHOCTH NOSABICHUS JAHHOTO COOBITUS BOCIIONb3yeMCs Kilac-
CHUYECKUM ONpe/eICHHEM BEPOSTHOCTH COOBITHUS, COTTIACHO KOTOPOMY BEPOATHOCTH OIpE/eis-

eTcs o popmyIie:
/1€ M — YUCJIO UCXOJI0B, PU KOTOPBIX MOSBISETCS COOBITHE A,

n — o0I1Iee YUCIIO NIEMEHTAPHBIX HECOBMECTHBIX PABHOBO3MOKHBIX UCXOJIOB.

2) Onpenenum n. O61Iee YUCI0 OUTIETOB OMPEEISIETCS coueTanrueM 1o 2 u3 60:

3) KonmudecTBO OMIIECTOB, BOITPOCH KOTOPBIX CTYAEHT 3HAET, ONPEACIIACTCS COUCTAHUEM T10 2 U3
50:

4) OnpenieTiM BEPOSITHOCTD COOBITHS A

Omeem: BeposTHOCTb TOTO, YTO B3SITHIN HayJauy CTyAEHTOM OUJIET, COEepKalluil 2 BOIpoca,
OyZeT COCTOATh U3 MOATOTOBIEHHBIX UM BoripocoB paBHa P(A) = 0,69. To ects, ecnu Oyzer,
Hanpumep, 100 Takux cTyA€HTOB, TO 69 U3 HUX BBITSHYT OMJIETHI, K BOIPOCaM KOTOPBIX OHU
MOJITOTOBJICHBI.

CroiicTBo 1. BepositHOCTE 0ocmosepnozo coObiTusi A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposATHOCTD He803M0xcHO020 COObITHS A paBHa HYI0: P(A) = 0.

CBoiicTBO 3. BepoATHOCTH ClIy4yalfHOTO COOBITHS €CTh MOJIOKUTEIBHOE YHCIIO, 3aKITIOUEHHOE
Mexy Hyaem u eounuyen: 0 <P(A) <1

Ilpumep 7. Tak Kak BEpOSATHOCTH BbINazeHUs 13 0YKOB Mpu OPOCAHHUHM MAPhl KOCTEH — HEBO3-
MOYKHOE COOBITHE, €T0 BEPOATHOCTh paBHA HYJIIO.

Knaccuueckoe onpedenenue eepoamnocmu npenonaraet, YTo Yucao AIEMEHTapHbIX UCXO0/I0B
UCTIBITaHUSI KOHEYHO. Ha mpakTHKe ke 4acTo BCTPEUYAIOTCS UCTIBITAHUS, YUCIIO BO3MOXKHBIX UC-
XO0JIOB KOTOPBbIX OeckoHeuHo. Kpome 3Toro, 4acTo HEBO3MOKHO MPEACTABUTH PE3YJIbTAT UCIIbI-
TaHUS B BUJEC COBOKYITHOCTH JIEMEHTAPHBIX COOBITUH. Ellle TpyiHEee yka3aTh OCHOBaHUS, 1103-
BOJIAIOIIME CUUTATh AJIEMEHTApHbIE COOBITUSI PaBHOBO3MOXKHBIMU. [10 3TO# npuynHe, HapsLy C
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KJIACCHYECKHUM OTpEeIeICHUEM BEPOSITHOCTH UCTIONB3YIOT U JAPYTHE ONPEAETICHUS, B YaCTHO-

CTU clmamucmuyeckoe onpeoeseHue.

Cmamucmuueckoe onpedenenue 6epoAMHOCMU

Omuocumenvbnas 4acmoma Hapsaay € BEPOATHOCTHIO IIPUHAAJICIKUT K OCHOBHBIM INOHATHUAM
TEOPUH BEPOSITHOCTEHA.

Ommuocumenvroit yacmomoii coObITUs A Ha3bIBAIOT OTHOLIEHHE YMCIIa UCIIBITAHUM, B KOTOPBIX
COOBITHE MOSIBUIIOCH, K 00ILEMY YHCTY (aKTUYEeCKH MPOU3BEICHHBIX UCITBITAHUI:

(A=
H b

TJIC M — YHCIIO MOSBIICHUN COOBITHSA A, n — 00IIee YNCIIO UCIIBITAHUMN.
Knaccuueckan eeposmnocms b1uucisaemcs 00 Onblma, @ OMHOCUMETbHAA YACMOMA — nOCJle
onvima.
JlnutenbHpIe HAOIIOACHUS TIOKA3aJId, YTO €CJIM B OJIMHAKOBBIX YCIIOBUSX MTPOU3BOISAT OIBITHI, B
KQKJIOM U3 KOTOPBIX YHUCIIO UCTIBITAHUN BEJIUKO, TO OMHOCUMENbHAA YACMOma 00HaApyHCUea-
em ce0IiCmeo yCmouuugocmu. 310 CBOMCTBO COCTOUT B TOM, UYTO B Pa3JIMYHBIX OIMbITaX OTHO-
CUTEJIbHAs 4acTOTa U3MEHSETCSI MaJIo (TEM MEHbIIIE, UeM OO0JIbIlIEe IPOU3BEIEHO UCTIBITAHUN),
KOJIEOJISICh OKOJI0O HEKOTOPOTO TTOCTOSTHHOT'O YHCIIa. DTO MOCTOSHHOE YHCJIO U €CTh BEPOSTHOCTh
MTOSIBJIICHUST COOBITHSI.
Takum 00pa3om, MpU JOCTATOYHO OOJIBIIIOM KOJTMYECTBE UCTIBITAHUHA B KAUECTBE CHAmMucmuye-
CKOIl 6epostmHOCHU COObIMUsA TIPUHUMAIOT OMHOCUMETbHYI0 YACHONY WU YUCI0, OJTU3KOe K
HEH.

Cooepircanue npaxmuyeckoit padoomaot
1. Pewume 3a0auy:

3aoaua 1. B ypue Haxogures 15 6enbix, 5 kpacHbix u 10 u€pHbix mapos. Hayran usBnekaercs
1 map, HAMTH BEPOSATHOCTH TOTO, YTO OH OyeT: a) OeNbIM, 0) KpaCHBIM, B) YEPHBIM.

3aoaua 2. B xopoOke nexar 8 3eNeHbIX, 7 CHHUX U 15 KpacHBIX KapaHAaliei. BeraucanTs Bepo-
ATHOCTB TOTO, YTO B3ATBIA HayraJ KapaHaam OyJeT, CHHUM WU 3€JICHBIM.
3aodaua 3. B oqHOM KOpoOKe HaxoauTcs 4 OENbIX U § YEpHBIX MIAPOB, a B Ipyroi — 3 6enbix u 9
yepHbIX. M3 Kax 101 KOpOOKH BBIHYIJIM MO MIApy. BEIYUCIUTE BEPOATHOCTH TOTO, UTO 002 m1apa
OKa)KyTCsl OEITIBIMU.
3aoaua 4. B mara3un noctynuiio 30 XoJ0UIbHUKOB, MIATh U3 KOTOPHIX UMEIOT 3aBOACKON
nedext. CayyaitHpiM 00pa3oM BBIOMPAIOT OJIMH XONOAMIbHUK. KakoBa BEpOsITHOCTH TOTO,
410 OH OyneT 6e3 nedexra?
3aodaua 5. Habupas Homep TenedoHa, abOHEHT 3a0bUT IMOCISAHNIE JIBE UQPHI U, TTOMHS JIUIIb,
91O 3TU HU(PBI pa3nuuHbl, HaOpan ux Hayraa. Hailtu BeposSsTHOCTH TOT0, 4TO HAOpaHBI HYKHbIE
udpsI.
3aoaua 6. AGoHEHT 3a0bLT MoCienHIOw nudpy HOMepa TenedoHa W MOITOMY HaOHWpaeT e
Hayraj. OnpenenauTb BEpOSITHOCTh TOTO, UTO eMy HpUIETCS 3BOHUTH HE Oosiee yeM B 3 MecTa.
3aoaua 7. AGoHeHT 3a0bU1 TOocHeHue 2 nugpsl TeaeGOoHHOro HoMepa, HO MOMHHUT, YTO OHU
pa3IuuHBI ¥ 00pa3yIoT ABy3HauHOE 4Kciio, MeHbIee 30. C ydeToM 3TOro oH HabupaeT Hayraj
2 uu¢psl. HaiiTi BEposATHOCTH TOTO, YTO 3TO OYIYT HYKHbIE LU PHI

IIpakTHyeckas padora
«CocraBieHe CTaTUCTUUECKOro pacnpeaeneHus Beioopku. [ToctpoeHne ructorpaMmMsl U OJU-
TOHA 9acTOT»
[eas O6001MTE 3HaHKS IO 00paboTKe MH(MOPMAIUH, TIO padoTe ¢ AUArpaMMaMH U rpaduKamu.
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Janbl pe3ynbTathl TECTa IO MaTematuke:6, 7, 7, 8,9, 2, 10, 6, 5, 6,7,3,7,9,9, 2, 3, 2, 6,
6,6,7,8,8,2,6,7,9,7,59,8,2,6,6,3,7,7,6,6.
Haiitn Moy, cpeiHee apupMETHIECKOE, pa3Max M IIOCTPOMTH TOJIMTOH U THCTOrpaMMa.

X; 2 3 5 6 7 8 9 10 Bcero
m; 5 3 2 11 9 4 5 1 40
HutepBan [2-4] (4-6] (6-8] (8-10] Bcero
m; 8 13 13 6 40
Wi 0,2 0,33 0,33 0,14 1
Mopa = 6, Cpennsis apudmerndeckas = 6, 125, Pazmax = 8
15 15
10 10 r hs
5 — 5 *
0 T 1 0
[2-4] (4-6] (6-8] (8-10] 3 5 7 9
1 BapuaHT

B pasnbie MecsIpl MIATHBIMU YCIyraMu OpraHU3alliy BOCIIOJIb30BAUCH HA CYyM-
Mmy: 220; 241; 223; 228; 190; 184; 232; 208; 205; 228; 272; 196; 225; 238; 224; 239; 202;
245; 184; 230; 188; 204; 210; 209; 238; 247; 264; 216; 207; 221TbIC.pYO.

1. [TocTponuTts BapranMOHHBINA U UHTEPBAIbHBIA PSABL.

2. Onpenenure cpeHUit 3apabOTOK OpraHu3anuu (cpenHss apupmeTuyeckas).

3. Kakyto cymmy opranuzanus 3apabarbiBaia yaiie Bcero?(Moga)

4. KakoBa pa3Huma Mexay cambIM OOJBIIUM U CaMbIM MaJIEHBKUM IMOCTYIJICHUEM

Ha cueT opranuzauun? (Pazmax)

5. Kaxkas cymma monyyeHa B cepeinHe BpeMeHHOTro npomexyTka? (Menaunana)
6. [TocTponuTh rUCTOrpaMMy M MOJUTOH YACTOT.
2BapuMaHT

Otnen KagpoB MOJYYMIJI 3alpOC Ha HMCCIICAOBAHUE BO3PACTHBIX OCOOCHHOCTEH
KOJUIGKTHBA. B pe3ynbraTe mpocMOTpa JIMYHBIX /e B MMPOU3BOJIILHOM MOPSIKE MOTYUYeH
pesynbrart: 23, 22, 29, 35, 28, 22, 30, 22, 22, 37, 34, 42, 38, 37,29, 42, 41, 53, 49, 48, 35,
42, 38,41,53, 50, 49, 25, 27, 37, 35, 35, 42, 38, 37, 35, 40, 41, 35, 34, 35.

1. [TocTponuTts BapHallMOHHBINA U UHTEPBAIbHBIA PSABL.

2. Onpenenutb CpeHU BO3pacT COTPYIHHUKOB OpraHHU3aluu (CpeaHss apupmeTH-
yeckas).

3. OrnpenenuTs BO3PACTHYIO pa3HUILY B JaHHOM KoJutekTuBe?(Pa3max)

4. COoTpyAHHKHU KaKOTO BO3pacTa COCTABISIOT OOJBIIYIO YacTh KouiektuBa? (Moja)

5. VYkaxuTte cepequHHOe Bo3pacTHoe 3HaYeHue? (Menuana)

6. [TocTpouTth rUCTOrpaMMy U MOJIUTOH YacTOT.



10.

11.

12.
13.

14.

15.

16.
17.
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4 KOHTPOJIbBHO-OLHEHOYHBIE MATEPUAJIbI

JIJIA MIPOMEXYTOYHOM ATTECTAIIMM IO YYEBHOM

JAUCIHUIIVIMHE «MATEMATHUKA»

[IpenMeToM OLICHKH SIBIIAIOTCS YMEHUS M 3HaAHUs, o01ue u npodec-
CHOHAJIbHBIE KoMIIeTeHIIMU. OIIeHKa OCBOCHUS MPEAYCMATPUBACT IK3AMEH.

1. YcnoBus npoBeeHUs] —yCTHAst U THUCbMEHHas popma.
2 Bpewms BbINOJIHEHUS 3a1aHus — 45 MUHYT.

IIpumepHbIi epeYeHb 32 aHUM
Sx

) 706
11mgf +—+
1. Beruucaurs npenen w¥e 3xg
2. BprMCIUTH NPEETHI:

CoSxt- X+l . X +2x . x*-4
11m4— lim 5 lim 5
a) x® ¥ 2x" +x ;6) ®¥ - 4 ;B) x®¥ x7 4+ Dy )

lim sinl7x
3. Boruumcants npegen “®° sindx
sin Sx

lim
4. Bbruuenuth npegen “¥° 3x
3x? +x

lim >
5. Breruucauts npenen ®0 x% - 2x

lim x> -10x+16
6. Berumcmuts npegen x-38

fay =%

X
7. WccnenoBath GyHKIUIO X~ 6 Ha HeNMpepHIBHOCTH B TOUKE ~°

=6

A2 3
HccnenoBath QyHKIIUIO J() =3x"- x U TIOCTPOMTSH €€ rpauK.
o o x, =4
Bbruuciute 3HaU€HUE TPOU3BOIHOM CIIeIYIONUX QYHKIIUN B TOUKE ~° :

a) f(x) =8x" - lnx; 6) f(x)=x’ +5x

—|,-4 2
Haiiti ipon3Boanyro QyHKIHM _Q‘ T OXT+x )7 .
11x-8
y =
Haiitu npousBonnyio GpyHKIMH 2x+4

_ 2x°-8
Haiitu npoussoanyto gynximu ¥ — € .

=Infgx* - 3> +2)

- +x?-2x

HaiiTi npou3BoaHyI0 GyHKIUH -~

dx
Haiitn HeonpeaeeHHBIN HHTErpall X

2 X
. . . O e dx
Haiitu HeonpeneieHHbIM HHTErPal METOIOM 3aMEHbI TIEPEMEHHON :
4
" ) _ Jox+11)dx
Haiitu HeonpeaeieHHbIH HHTErpal METOI0M 3aMEHbI [IePEMEHHON :

. N . (y0s(6x- Ddx
Haiitu HeompeeaeHHBINA HHTETPAT METOIOM 3aMEHBI TIEPEMEHHOM oos( ) .



18.

19.

20.

21.

22.
23.
24.
25.

26.

27.

28.

29.

30.

31.
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. . . ‘Gin6 X X0S xdx
HaI/ITI/I HCOHpeILeJIeHHBII/I HHTeraﬂ METOAOM 3aMCHBI HepeMeHHOI/I .
3

(35x +dx
Berauciute onpeeneHHbiii HHTerpan °

1
QX - S)xdx
BbIuncanTh onpeaesaeHssii uaTerpan °
2
2% +x*
2

dx
Bpruucnaute onpeneneHHslii uHTErpait ° .
xe2 3 006 el 0 306
A:g-z 1 8 B:gz 4 12

Haiitu matpunty C=34+B, eciu 8 2 4 3d, 8 b3 Oé.

Peuuth cucreMy MUHEHHBIX YpaBHEHHI METOI0M OOPAaTHOM MAaTPHIIBL.
Pemmuth cucreMy TUHEHHBIX ypaBHEHHH 110 popmyiam Kpamepa.
Pemute cucremy JIMHENHBIX YpaBHEHUN MeTOIOM [aycca.

ix, +3x, - 2x; =4,

i x, +4x,-x;, =7,

12x +x, +x, =3,

BrImonHuTh neficTBus Haa KoMIuieKcHbIMU unciamMu:(1-1) - (1 + 1)

3+2i
7-2i

IIpe/CTaBUTh B TPUTOHOMETPUYECKON (GOopMe KOMILIEKCHOE uncino:1—iV3

[IpencTaBUTh B 3KCIIOHEHIMAIBHOM (hOpME KOMIUIEKCHOE YHCIo z = —2 + 2V3i

g2 . o
CKOpOCTh ABUKEHHSI TOUKU U3MEHSETCS MO0 3aKOHY Y =5t" +4t+2 (m/c). Haiit iy Th S, po¥-
JIEHHBIA TOYKOM 3a 4 ¢ OT HayayIa ABHYKECHUS.

—.2
BBIYHCITHTS 06BEM Tejia, TIOTy4eHHOTO OT BPAICHNsS QUIypbl, OrPAaHNYEHHOM THHUA-MHY > |
y=0 x=1 x=3 BOKpYT ocu Ox.

-2 = _ _
BHIYMCIUTD MIOMAAL GUIypHI, OrpaHUYeHHOM UMMy ¥ —~ | Y =0 , Y=l x =2
IIkajna oueHKH 00pa3oBaTeJbHbIX JOCTHKEHU I

OrneHka ypoBHs MOATOTOBKH
[TporeHT pe3ynbTaTHBHOCTH

(paBUIILHBIX OTBETOB) 6as1 (oTMeTKa) BEpOATIBLHBINA aHAJIOT
90+ 100 5 OTJINYHO
75+ 89 4 XOpOILIO
51+74 3 YIOBJIETBOPUTEIBLHO
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Mmenee 50 2 HEYIOBJIETBOPUTEIILHO

MHWHHUCTEPCTBO HAYKH Y BLICIIET'O OBPA30BAHUSI POCCUICKOM ®E/IE-
PALIU
®EJEPAJILHOE F'OCYIAPCTBEHHOE BIOJ’)KETHOE OBPA30BATEJIbHOE
YYPEKJIEHHUE BBICIIETO OBPA30BAHMSI

«CAHKT-IIETEPBYPI'CKHUI T'OCYJAPCTBEHHBIA SKOHOMUYECKHWI YHUBEPCH-

TET»
PaccMoTpeHno Ha 3acelaHuM LUK-
DK3aMeHarMoHHbINA OmiteT Ne ... JIOBOM KOMHCCHU

10 CIELUAILHOCTH:
IIpencenarens :

10 JUCLUILIUHE:

Kypc: ceMecTp:
« » 20 1.
TexkcT 3amanus
[Ipenonasaresnb N.0. ®amunus
(Tio/THCh)

K xoMIiekTy sK3aMeHallMOHHBIX OMJIETOB MPUJIaraloTcsl pa3paboTaHHbIE —TPETo-
JlaBaTEJIEM U YTBEPKICHHBIE HA 3aCEITaHUU IUKJIOBOM KOMUCCUU KPUTEPUHU OLICH-
KU IO JUCLUTUINHE.

3K3aMeHaHI/IOHHLIe BOIIPOCHI

1.

2.
3.
4

Marpuiipl, 1eCTBUS HaJ MaTPULIAMH.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakoB. IIpaBuio TpeyroibHUKOB.

OOpatHas MaTpuIia. AJITOPUTM HAXOXKICHHSI OOpaTHOW MaTPHIIHL.

Panr marpuipl. AITOpUTM BBIYMCIICHHS PaHra MaTPHIBI C TOMOIIBIO 3JEMEHTapHBIX
peoOpa3oBaHU.

Cucrema nMHEHHBIX ypaBHEeHUUH. Metoa obpatHoit Matpuiel. @opmynel Kpamepa. Me-
tox ["aycca.

[Ipenen ¢pyukuu B Touke. OCHOBHBIE TEOPEMBI O Mpeeax.
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7. Tlpemen ¢yHKUMU MpHU X, cTpeMslIeMcs K OSCKOHEUHOCTH. 3amedarebHble MPEIebl.
Yucno e.

8. HemnpepbiBHOCTD GYHKIIMH B TOUKE U HA MPOMEXKYTKE. Touka HENPEPHIBHOCTU (PYHKIIHH.
Touka paspeiBa ¢pynkuuu. CBoiicTBa HenpephIBHBIX (pyHKIMHA. [Ipuparienue aprymeHTa.
[Tpupamenue GyHKIUU.

9. TpousBoxnas ¢pynkuuu. Auddepenunan pynkunu. ['eomeTprueckuii CMbICT IPOU3BO/I-
HOM. MeXaHMYeCKUI CMBICI MPOU3BOHOM.

10. Tabmuma npousBoaHbIX. [lorsTre cnoxxHoW ¢yHKuMU. [Ipon3BoaHAs CIOKHON (QYHKITHH.

11. Cxema uccienoBanus ¢pyHkuuu. O6macth onpeaeneHus QpyHKIuH. MHOKECTBO 3Haue-
HU pyHKIMU. YeTHOCTh M HeueTHOCTh ¢yHkumu. Hymu ¢yakmmu. [IpoMexxyTku 3HaKo-
noctosiHCTBa (GyHKIUU. Bo3pactanue u yobiBanue (GyHKIUU, TPABUIO HAXOXKICHUS MPO-
MEKYTKOB MOHOTOHHOCTHU. TOYKHM 3KCTpeMyMa (YHKIUH, TIPABUIO HAXOXKICHHUS dKCTpe-
MyMOB ()yHKIIHH.

12. Ilpon3BoaHble BBICIIMX MOPsAIKOB. PU3MUECKUN CMBICI BTOpOH npou3BoaHou. Mccneno-
BaHue QYHKIMH C TOMOUIbIO BTOPOM MPOU3BOIHOM.

13. IlepBooOpa3nas. Heompenenennsrii uaTerpan. OCHOBHBIE CBOWMCTBAa HEOIPEICICHHOTO
UHTerpaa.

14. Tabnu1ia HeoNIpeIeIeHHBIX HHTETPAJIOB.

15. Meroabl MHTETPUPOBAHUS: METOJI HETIOCPEICTBEHHOTO WHTETPUPOBAHUS; METO]] 3aMEHbI
HNEPEMEHHOM (METOJI IOJICTAHOBKH ); METO/I UHTEIPUPOBAHUS 11O YaCTSIM.

16. Onpenenennsiii uaTerpait. [loHarrue MHTErpaibHOM CyMMBI. JloCTaTOyHOE YCIIOBHE CY-
IIECTBOBAHUS OIPEICIIEHHOT0 HHTErpaia (MHTErPUPYyEMOCTH (QYHKIINN).

17. OcHOBHBIE CBOMCTBA ONPEICIECHHOI0 MHTErpaia. [’ eOMeTpruUeCKUii CMBICH ONPEIeICHHO-
r'o MHTErpaja.

18. MeTo bl BEIUMCIICHUS ONpeiesIeHHbIX nHTerpasioB. @opmyna Herorona-JIeiOnua.

19. T'eomeTpuueckue u pruznyecKre MPUIOKEHUS OTIPEICIIEHHOT0 HHTErpaa.

30.KoMIuiekcHbIE Yucia U JeMCTBUS HaJl HUMU. [ eoMeTprudeckass MHTEpIpeTalus KOMIUIEKC-

HBIX YUCEI.
31.Tpuronomerpudeckasi U mokasareiabHas (OpMbI 3aMUCU KOMIUIEKCHOTO uucna. [lepexon
OT OJTHOH (POPMBI 3aIHCH B APYTYIO.

32.JleiicTBUA HAJ KOMIUIEKCHBIMU YHCIaMHA B TPUTOHOMETPUYECKOH U MoKa3aTeIbHOH (op-
Max. PerieHue ypaBHEHUH ¢ OTpULIATEIbHBIM JUCKPUMHUHAHTOM.

33.IloHsiTHEe COOBITHS M BEPOSATHOCTH COOBITHS. JlOCTOBEpHBIC W HEBO3MOXKHBIE COOBITHS.
Krnaccuueckoe onpeznenenue BEpOsSTHOCTH.

34.Teopema ciioxeHus BeposiTHOCTeN. Teopema yMHOKEHUS BEPOSITHOCTEN.

35.Cny4aitnas BennurHa. JJMCKpeTHas U HEeNpPEphIBHAS CIy4ailHbIe BEJTUYMHBI. 3aKOH
pacrpeesieHus TUCKPETHOM CIIy4yalHOM BEIUYUHBI.

36. MaremMaTnueckoe OKUJaHue JUCKPETHOM Cllyd4aliHOM Benn4yuHbl. Jucnepcus ciayyailHon
BennurHbl. CpeHee KBaApaTUUHOE CITy4yailHOM BETMYMHbI

BKBaMCHaHHOHHLIe 3aJaHuA

1.Beruucnuts npeaen lim (1 +%)
X—00

Sxt-x3+1

4

3 2
. +2 . —4
;0) lim xz—x; B) lim XS .

+x x—00 X4 x—>00 X~ +2x

2.Beraucnuts npeaensi:a) lim
x—o00 2X

. inl7.
3.Berumcauts npeaen lim ssm—x

Y0 inbx

. sin5
4.Boruncauth npezaen lim Sl; X
x—0 ¥
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3x +x
5.Beraucnuth npegen lim =—

x—0 x _2x
x2-10x+16

6.Bprauciuts npenen lim o

x—8
7.MccnenoBats Gpynknuro f (x) = xSTx6 Ha HETPEPBIBHOCTb B TOUKE X = 6.
8.MccnenoBars dynkmmio f (x) = 3x2—x3
9.BrluncanuTh 3Ha4EHUE MPOU3BOAHON ClIEAYIOIUX (QYHKIMN B TOUKE X = 4:

a) f (%) = 8x%~Inx; 6) f (x) = x>+ 5x.

7
10.Haiitn mpon3BoaHy0 QYHKIHH | = (x4—5x2 + x) .
11x-8

2x+4 "
2x°-8

Y TIOCTPOHUTH €€ TpaduK.

11.HaiiTi Ipou3BOAHYI0 QYHKIUH Y =
12.Haiitn npon3BoHy0 QYHKIHH I = €
13.Haiiti npousBoaHyto GyHKINH iy = In (83(4—3x2 + 2).

3
4-x3+4x2-2
14.HaiiTn Heonpe1eNeHHbII UHTErpa f —x > —=2dx.

15.Haliti HeonpeieIeHHbII UHTErpal METO0M 3aMEHbI IEPEMEHHOM f x? . e¥ 3dx.
16.Haiitu HeonpeneneHHbII HHTETpal METOIOM 3aMEHbI IEPEMEHHOM f (6x + 11)4dx.
17.HaliTn HeonpeneaeHHbII UHTETpal METO0M 3aMEHbI IEPEMEHHOM f cos (6x—1)dx.
1 8BbIUUCIINTE ONpeIeICHHBIN HHTETPal f g (5x + 1) dx.

19.BpI4ucanTh ONpENeIeHHbII HHTErpa f (1) (x—5) xdx.

4
dx.

2534 x

20.BerauciauTe onpeaeaeHHbIN HHTETrpal f 2
x

21.CxopocTh ABUKEHUSI TOUYKU U3MEHSIETCS 0 3aKOHY U = 5t2 + 4t + 2 (m/c). Haittu MyTh S,
MPONACHHBINA TOYKOM 3a 4 ¢ OT Hayaja JBUKCHUSI.
22 .BeIMUCIUTh 00bEM Tela, MOJYYSHHOTO OT BpamleHHus (Urypbl, OTPAHUYCHHOW JTUHHUSAMU
y= xz, y =0,x =1, x =3, Bokpyr ocu Ox.
23.BbIYMCIUTD IIIOMAAb (GUIYpBI, OTPAaHUYEHHON JIMHUSAMU i = X2, y=0,x=1,x=2.
25.Pemmts nuddepeHnanbsHoe ypaBHEHNE y’ ! —9y’ +20y =0
26.Pabounii o0cimyXxUBaeT TpU cTaHKa. BeposTHOCTH TOro, YTO B TEUEHHE Yaca CTAaHOK He
TpeOyeT BHUMaHUs padouero, paBHa A nepsoro cranka 0,9, nns Broporo — 0,8, 11 Tpe-
Thero -0,85. HaiiTu BeposSTHOCTh TOTO, UTO B T€YEHHE Yaca XOTs Obl OJUH CTAaHOK MOTpe-
OyeT BHUMaHUs paboyero?
27.Cnydaiinas BenuuuHa X pacipe/esieHa 1o 3aKOHy

xi 0,5 1 1,5 2

pi 0,2 0,3 04 0,1

Haititu maremaTuyeckoe O)KuJIaHUE CIIy4YaliHOW BEJTUYUHBI X.
28 Cnydaitnasg BennunHa X paclpeielicHa o 3aKOHY

xi

1

3

4

pi

0,2

0,5

0,7

Haiitu nucniepcuro ciaydaiiHON BEIUYUHBI X.

29/1ns1 BEIOOpKH, TIPEACTABICHHOM CTAaTUCTUYECKHM PSJIOM OMPEETUTh CPEeIHEe 3Hade-
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31.B mara3un noctynuiio 30 HOBBIX TEIEBU30POB, CPEAN KOTOPBIX 5 UMEIOT CKPBITHIC Jie-
dexTel. Haynauy otOupaetcst oauH TeneBu30p A MpoBepku. KakoBa BepOATHOCTH TOTO,
YTO OH HE UMEET CKPBITHIX JIe(hEeKTOB?

32.JIBa paBHOCWJIBHBIX IIaXMaTHCTa UTPAIOT B mIaxMaThl. UTO BeposiTHEE: BHIUTPATH JIBE
MapTUU U3 YETHIPEX WK TPHU U3 MIeCTH ( HWYbM BO BHUMaHHUE HE IPUHUMAIOTCS

[Ikana omeHkn 00pa30BATEIBHBIX JOCTUKCHHMA

OueHka ypoBHs TOATOTOBKH
[TpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIb-
HBIX OTBETOB) 6as1 (oT™MeTKa) BepOabHBINA aHAJIOT
90+ 100 5 OTJINYHO
75 + 89 4 XOpOIIO
51+74 3 YIOBJIETBOPUTEIBLHO
MeHee 50 2 HEYAOBJIETBOPUTEIBHO
Ouenka k-
TpeOoBanus K 3HAHUAM
3aMeHa
OrneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY, €CIM OH TIIIyOOKO M NPOYHO
YCBOMJI ITPOrPaMMHBIN MaTepual, nCYepIibIBaIOIIe, TOCIEeI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €r0 M3JIaraeT, yMeeT TECHO yBS3bIBATh TEOPHUIO C IPAKTHU-
KOH, CBOOO/IHO CITpaBIIIE€TCS C 33Ja4yaMu, BOIPOCAMH U APYTUMHU BUJIAMU MPH-
«OMIUYHON

MEHEHUS 3HaHWM, IPUYEM HE 3aTPYIHSIETCS C OTBETOM IIPH BUJOU3MEHEHHMH
3aJlaHul, UCIOJb3yeT B OTBETE MarepHall MOHOTpapUuecKod IuTepaTyphl,
NPaBUIbHO OOOCHOBBIBAET NPHUHATOE PEIICHUE, BIAAEET Pa3HOCTOPOHHUMHU
HaBbIKaMU M MPUEMaMH BBIITOJIHEHUS TPAKTUUECKHX 3a7au.

OrneHka «XOpoIIO» BBICTABISIETCS CTYACHTY, €CJIM OH TBEpPO 3HACT MaTepual,
rpaMOTHO W MO CYIIECTBY H3JIaraeT €ro, He JOIYyCKas CYLIECTBEHHBIX He-
«XOPOULOY TOYHOCTEH B OTBETE Ha BOIPOC, MPABUIIHHO MPUMEHSET TEOPETUYECKUE T0JI0-
JKEHUS TIPU PEIICHUU MPAKTUYECKUX BOIIPOCOB U 3a7ad, BIa/ieeT HEOOXOANMBbI-
MU HaBBIKAMH M IPUEMAMHK HX BBIITOJHCHUSI.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYJAEHTY, €CIIM OH UMEET 3Ha-
HUS TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWI €r0 JETalleH, NOIyCKaeT He-
TOYHOCTH, HEJOCTATOYHO IMpaBWIbHBIE (HOPMYITUPOBKH, HAPYLICHUS JOTHYE-
CKOH IOCIIE0BATEIBHOCTH B U3JI0KCHUH IPOTPAaMMHOIO MAaTe€pHalla, UCIIBITHI-
BAET 3aTPYJHEHUS NPHU BBHIIOJHEHUU PAKTUUECKUX paloT.

«y0081emeo-
PpUmMenbHo»
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«Heyoose-
meopumeib-
HO»

OneHka «HEyIOBIETBOPUTEIBHO) BBICTABISETCS CTYIEHTY, KOTOPBIN HE 3HAET
3HAYUTEIIBHOM YacTH IPOrPAMMHOIO MaTepuasa, IONYCKaeT CYIIECTBEHHBIC
OLIMOKH, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMH BBINOJIHACT MpPaKTHYe-
ckue pabotel. Kak npaBuio, oleHKa «HEYJIOBIETBOPUTEIbHO» CTABUTCS CTY-
JIEHTaM, KOTOpbIe HE MOTYT IMPOAOJIKUTH 00yueHHe 0e3 JOMOIHUTENbHBIX 3a-
HATHN 110 COOTBETCTBYIOIIEH TUCIUILINHE.
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[Tpunoxxenune

Koauduxarop (mpuMepHbIii mepedeHb) OLEHOYHBIX CPEACTB sl OLEHKH
3HAHMI, YMEHUH U YPOBHSA CHOPMHUPOBAHHOCTH KOMIIETEHIUN

Ne n/n
Koo oye-
HOYHO20
cpedcmea

Tun oyernounoz2o
cpeocmea

Kpamxas xapakmepucmuka oyenou-
HO20 cpedcmaa

Ilpeocmasnenue
OYEHOUHO20 Cpeo-
cmea 6 ponoe

1.

JenoBas n/vuamn
poJieBas urpa

CoBMecTHas A€ATEIbHOCTD IPYIIbI
00yJaromuXxcst ¥ MpenojaBaTess Mo/
yIpaBJICHUEM TIPETIOAABATEINS C IETIHIO
peleHus y4eOHbIX U MPO(heCcCHOHAITb-
HO-OPUCHTUPOBAHHLBIX 3a/la4 IMYTEM
UTPOBOTO MOJICTIMPOBAHUS PEATbHOM
npoOsieMHo# cutyarun. [To3Bosser
OILICHUBATh YMCHUE aHAJIM3UPOBATh U
pelmaTh THIHYHBIE TPOQPEeCcCHOHAb-
HBIC 33/1a4H

Tema (mipoGiiema),
KOHIIETIIUSI, POJIU U
0KUJAEMBIN pe-
3yJbTaT

Paznoypos-
HEBbIe yUeOHbIE
3aJa4M U 3aja-
HUS

PaznuuaroT 3a1aun u 3agaHus:

a) PENPOYKTUBHOTO YPOBHSI, TTO3BO-
JISIONINE OIEHUBATH M TUATHOCTUPO-
BaTh 3HaHUE (PAKTHYECKOTO MaTEPH-
ana (6a30BbIe TIOHATHUS, AITOPUTMBI,
(baxThl) ¥ yMEHUE MPABIIHLHO UCIIONb-
30BaTh CHEIUAIBHBIC TEPMUHBI U T10-
HSTHS, y3HABAHUE O0OBEKTOB M3YUYCHHUS
B paMKax OIpeIeI€HHOrO pasaeiia
JVCIIATUTHHBI,

0) PEKOHCTPYKTUBHOT'O YPOBHSI, 1103~
BOJISIFONIME OIICHUBATh U JIMaTHOCTH-
pOBaTh YMEHUSI CHHTE3HUPOBATh, aHA-
JU3UPOBAThH, 00001IaTh (PaKTUUECKHIA
U TEOPETHUYECKUI MaTepua ¢ Gopmy-
JMPOBAHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM NMPUYHHHO-CIIE-
CTBEHHBIX CBS3CH;

B) TBOPYECKOTO YPOBHSI, TIO3BOJISIO-
IIHe OLICHUBATDH U IMaTHOCTUPOBATh
YMEHUsI, THTETPUPOBATh 3HAHUS Pa3-
JMYHBIX 00J1acTel, apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3pCHHUS

Komnuekr pasno-
YPOBHEBBIX 3a/1a4 U
3aJaHUI

PacueTtHo-rpa-
¢duueckas pado-
Ta

CpencTBo NpoBEpPKH YMEHUHN TTpUMeE-
HSTb MOJTYUYEHHBIC 3HAHUS 10 3apaHee
oTpezieIeHHOM METOIMKE ISl pellie-
HUS 33]1a4 WK 3aIaHUH 110 MOAYJIIO
WM JUCIUILIMHE B IIEJIOM.

KommnekT 3amanuii
JUTSI BBITIOJTHEHUST
pacdeTHo-rpadu-
94eCcKOi paboThI

Pedepar

[IpoaykT camocTosITeIbHOM pabOTHI
CTYJIeHTa, MIPEICTaBISIONINI cOO0H
KpaTKOE M3JIOKEHUE B TUCbMEHHOM
BHJIC TIOJTYYCHHBIX PE3yJIbTaTOB TEO-
PETUYECKOTO aHAJIN3a ONPeACICHHON

Temsl pedepaToB
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TEMBI, TJIe aBTOP PACKPHIBAET CYTh UC-
cieyeMoi mpo0IeMbl, TPUBOAUT paz-
JMYHbIC TOYKH 3PEHUS, a TaKXKe CO0-
CTBEHHBIE B3IJISIJIbl HA HEE.

Jokmaz, coo0-
[IEHNE

[TpomyKT caMOCTOSITENHHOM PaOOTHI
CTyJIEHTa, IPEACTABISIONTNI cOO0H
nyOJIMYHOE BBICTYIICHHUE 10 Tpe-
CTaBJICHUIO MOJYUYEHHBIX PE3yJIbTaTOB
pelIeHUs OTpeieIEHHON TEMBI.

TeMbI TOKIIag0B,
COOOIEHUH

Tect

CpencTBo KOHTPOJIS, HAIIPaBJICHHOE
Ha IIPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIUPYEMOT'O TEOPETUUECKOTO U
MIPaKTUYECKOT0 MaTepuasa 1o JIuaaK-
THYECKHM C€JIMHUIAM JUCIUIIINHBI
i npodeccruonaabHoro Moays. Cu-
cTeMa CTaHJapTU3UPOBAHHBIX 3a]1a-
HUH, TIO3BOJISIONIAs aBTOMATHU3UPO-
BaTh MPOLEAYPY U3MEPEHUS YPOBHS
3HAHUW M YMEHUH 00yJaroIIuXCs

®doHI TeCTOBBIX
3aJaHui

IIpakTueckue
paboThI (TIpak-
TUYECKOE 3a/1a-
HUE)

OT0 3a1aHHUS, C IOMOILBIO KOTOPBIX Y
y4dammxcs GopMHUpYIOTCS U pa3BUBa-
I0TCSl IPABUJIbHBIE TPAKTUYECKHE JIEH-
CTBUSL.

Buner: HaGmroe-
HUE, U3MEpPEHHUE,
OTIBIT, KOHCTPYH-
pOBaHHME U Jp. 3a-
JAHUS IS TIPAKTH-
YeCcKuX padbot

HaOmronenune

WuctpymenT cbopa nnbopmanmu ams
yCTaHOBJICHHS (PAKTOB

[lenb, 00BEKTHI HaA-
OJroIeHMs, 00pa-
3e11 JiucTa Uit (PuK-
CUPOBaHUSA pe-
3yJIBTaTOB HAOIIIO-
JICHUSI

DK3aMeH

Bxrouaer B ce0st mepedeHb BOIPOCOB
o Y/I

KOMIIOHOBKA BapH-
AHTOB, OMJIETHI




