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1. IHACIIOPT
KOC no V]I OIIIl.16 MaremaTuka

(K00 U HazéaHue OUCYUNTUHBL)

1.1. O01muMe moJIoKeHus

KonTponsHo-onienounsie cpencrsa (KOC) npeaHazHadeHsl st KOHTPOJIS U
OIICHKH 00pa30BaTENIbHBIX JOCTIKEHUN OOYYaroIIMXCs, OCBOUBIIUX IMPOTrpamMMmy

yueOnou muctumunabl OIIL].16 MaTtemaTtuka

KOC BxiouarOT KOHTPOJBHBIE MaTepUaibl ISl MPOBEICHUS TEKYIIETO

KOHTPOJISL ¥ TPOMEKYTOUHOM arTectanmu B popMme dk3ameHa(l cemectp)

KOC pa3paboTaHbl B COOTBETCTBHH C:

obpazoBarenpHol porpammoit CI1O no cnenuaibHOCTH
38.02.01 DxoHoMuKa U OyXxranTepckuil yder (1o oTpacisim).
nporpammbl yueOHo# aucuuruinabl OINL. 16 Marematuka

1.2. Pe3y.]IbTaTl>I O0CBOCHMA NUCHUIIJIMHBI, IIOJIC/KAIIINEC IPOBECPKE

Pe3yJ’l]>TaTl>l HaumeHnoBaHue JJEMEHTa OcHoOBHBIE nmoxKasaTeJjau OIICHKH
o0y4eHust yMeHHMii/3HAHMI pe3yabTaToB
(ocBOEeHHbBIE
yYMeHud,
YCBOCHHBIE
3HAHUA,
NMPpAaKTUYICCKUUN
ONBIT (npu
HAJIUYHUH)
V1 MIPUMEHSTh ocHOBHBIC | [IpuMeHeHNE CBOWCTB (YHKIIUUA TIPH
TOHATHUS 51 CBONCTBA | PELICHUU 3a/1a4
byHKIUU OJTHOU
MIEPEMEHHOM TpU PELIECHUU
3a1a4
v2 pacKpbIBaTh Brruucnienue npenenoB GyHKIUH
HEONPEAETEHHOCTH pH
BBIYUCJIEHUH IIPEIEIIOB
V3 BBIYUCIIATh  NPOU3BOJHYIO | Brrunciienue MIPOU3BOIHBIX,
byHKIUN OJIHOH | uccneaoBaHre (PyHKIMU MIPU TOMOIIH
IIEPEMEHHOM, NPOU3BOJHYIO | IPOU3BOJIHOMN HCIIOJIb30BaHUE
CJIOKHOM GYHKIMY, | TPUITIOKESHUS MIPOU3BOJHOMN K
UCCIIEIOBaTh (PYHKLHUIO MPH | UCCIICAOBAHUIO (PYHKIUU
MIOMOIIM TMPOU3BOJHON U
cTpouTh rpaduk GyHKIHH
V4 BBIYUCIIATH [IpumeHeHHe  OCHOBHBIX  (popmyn
HEONPENENEHHbIN WHTErpall | MHTETPUPOBAHMS;
METOJI0M 3aMEHBI UCIIOJIb30BaHUE TIPAIIOKECHUS
MIEPEMEHHON M METOJIOM | OINpPEAEIIEHHOIO HHTErpaia K
WHTETPUPOBAHUSL IO | BBIYUCIIEHUIO PA3JINYHBIX BEJTUYUH
YacTsM, IIPUMEHATH
bopmyy HeroTona-
JleitOHUIIA TTPU BBIYMCIICHUU
OIPENEIIEHHOTO0 HHTErpania,
BBIYUCIIATH IUIOIIA b




IJIOCKUX UTyp

V35 BBIITOJTHATH JIMHENHbIe | BrimoaHenne onepanui HaJ
orepaluyd HaJl MaTpUIaMH, | MATPULIAMU;
YMHOXEHHUE MaTpull, | -BJIaJICHUE AJITOPUTMOM BBIYMCICHUS
HaXOJUTh oOpaTHbIE | ONpeAeNnuTeNeld MepBOro, BTOPOro M
MaTpHIbL, BBIYHCIIATH | TPETHETO MOPSAIKOB;
3HAYEHUE OIPECIIUTENEH, - PpCeLIeHHE CHUCTEM  JIMHEWHBIX
pemats CJIY  meromom | ypaBHEHUU
Kpamepa, METOJIOM
oOpaTHOM MaTpHIIBI
VY6 BBIYUCIIATH KoJIM4ecTBa | PelieHre 3ajad Ha  KJIIACCUYECKOE
pa3MelleHHi, onpeneneHue BEPOSITHOCTH; Ha
[IEPECTaHOBOK, OCHOBHBIE TEOPEMBI CIIO)KEHUS U
COUETaHUM ,JJAPUMEHSTh | YMHOKEHHS BEPOATHOCTEN.
bopmybl TEOpUu
BEPOSITHOCTH u
MaTeMaTU4YECKOMI
CTATUCTUKU ISl PELICHUS
SKOHOMUYECKHUX 3a/1a4
MIPUMEHSATD (dbopMyIIBI | perraeT 5KOHOMUYECKHE 3a7a9u
V7 BBIYMCIICHUS] TPOCTOrO0 U
CIIO)KHOTO TIPOLIEHTOB JUIS
peleHus  3KOHOMHMYECKHX
3a1a4
31 OCHOBHBIE TIOHATUA TeOpHH | - POpMyIHUPOBKA IEPBOTO U BTOPOIO
IIPEZIENIOB 3aMeUaTeNIbHOTO MPEEIIOB
- Onrcanue METOI0B BHIYUCITICHUS
IIPEJIENIOB B TOYKE u Ha
OECKOHEYHOCTH
32 OCHOBHBIE TOHSTHUSI TeOpuu | - PopMyIHpPOBKa MPABUI
IIPOU3BOJHOMN " e¢ | nuddepenuupoBanus u
IIPUIIOKEHUE NepevrciieHne MPOU3BOIHBIX
OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUN
- [lepeuncnenre TaOIUIHBIX
MHTETpaJIoB
33 OCHOBHbIE TIOHATHsS Teopuu | [lepeuncienne OCHOBHBIX (OpMyT
HEONPEIENEHHOTO U | UIHTETPUPOBAHMS;
OIIPEAEIEHHOTO HHTETPAJIOB | 3HAET KaK MCIOJb30BaTh NPUIOKEHHE
ONPEJIETIEHHOT O MHTErpajia K
BBIYHMCIICHUIO PA3JTMYHBIX BEJIMUYUH
34 ompejaeiieHUE H  cBoicTBa | [lepeuncnenne nocien0BaTeIbHOCTH

MaTpHuIl, OTIPECITUTEIICH,
onpenereHUusT W TOHSTHS,
OTHOCSIIHECS K CJI1y,

JICUCTBUI MPU PEUICHUHN CUCTEM
JMHEHHBIX YpaBHEHUH 10 popMynam
Kpamepa, merogom I"aycca




HEOOXOAMMBIC VISl PEIICHUS
cl1y

35 dbopMynel  mpocTtoro  u | Pemaet 3amauM ¢ HCMONB30BAHHEM
CJIO)KHOTO TIPOIICHTOB dbopmyn

36 OCHOBHBIEC IIOHATHS TEOPUU | JAET KIACCUYECKOE  OIpE/eIICHUE
BEPOSITHOCTH U | BEPOSATHOCTH;
MaTeMaTHYeCKON -opMynupyeT OCHOBHBIE TEOPEMBI
CTaTUCTUKU HEOOXOJIMMBIE | CIIOKEHUS u YMHOKEHHS
s peleHus | BEpOsATHOCTEN;

OKOHOMMHYCCKHX 3aJa4.

-bopMyIHpyeT 3aKOH pacIpeeICHHs
CIIy4ailHON BEJIMYUHBI;

-3HaeT OCHOBHBIE MMOHSTHS
MaTeMaTH4IeCKOM CTATUCTHKH,
TPYNIUPYET CTATUCTUYECKUE TAHHBIC
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1.3. PacnpenesieHue OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHHUS 110 BHAAM KOHTPOJIA

Koa u HauMeHOBaHHe 3JIeMeHTAa

Buanl atrecranun

YMEHHUI WU 3HAHUH . Ilpomeosxcymounas
Texywuti KOHmMpoL
ammecmayus
VY 1-npUuMeHsITh OCHOBHBIE IIOHITHS U | TECTUPOBAHUE, OIICHKA DK3aMeH

CBOICTBa GbyHKIMN OJIHOM | BBIIIOJIHEHUS (1 cemectp).
NepeMEHHOH MPH PEIIeHUH 33134 MPaKTHYECKOTO
3aHATHUS
V2-packpblBaTh HEONPENEIEHHOCTH | TECTUPOBAHME, OLICHKA OK3aMeH
MIPU BBIYHUCIICHUU TIPECIIOB BBITIOJTHCHUS (1 cemectp).
MIPAKTUYECKOT O
3aHATHUS
VY 3-BBIUUCIATD MPOM3BOJIHYIO | TECTUPOBAHUE, OLICHKA DK3aMeH
GyHKIUMM ~ OJHOM  TMEPEeMEHHOM, | BHIMOJIHEHUS (1 cemectp).
MPOU3BOJIHYIO CIIOKHOM (YHKIMH, | IPAKTUYECKOTO
MCCIIEIOBATh (PYHKIUIO TIPY TTOMOIIH | 3aHSTHSI

NPOM3BOJHOW M CTPOUTH Tpaduk
byHKIIN

V4-BpIYHUCIATE HEOIpeETEHHBIN
WHTErpa METOJIOM 3aMEHBI
MepEeMEHHOMN u METOI0M
HMHTErPUPOBAHUS 1o JacTsM,
npumeHatb  ¢opmyny  HproTona-
Jleiibaumna npu BBIYMCJIICHUH
OIPEIEIIEHHOTO HWHTErpana,
BBIYHCIISTh ILIOIATb IUIOCKHUX
uryp

TECTUPOBAHHUE, OLICHKA
BBIIIOJIHCHU A
IIPAKTUYCCKOI'0o
3aHATUA

DK3aMeH
(1 cemectp).

Y 5-BBINIOTHATH JIMHEHHBIE ONepaluu

Haa ManI/II_[aMI/I, YMHO)KCHI/IG
MaTpHuil, HaXOJIUTh oOpaTtHbIe
ManI/ILIBI, BBIUUCIIATH 3HAYCHUC
ONpeACIIUTENCH,

pemate CJIY wmerogom Kpamepa,
METOJI0OM 0OpaTHON MaTPHIIBI

TECTUPOBAHUE, OLIEHKA
BBITOJIHEHUS
MIPaKTUYECKOTO
3aHATUSA

DK3aMeH
(1 cemectp).

VY 6-BBIUUCTATD KOJINYECTBA DK3aMeH
a3MeILEeHHI MIEPECTaHOBOK IcemecTp).
P . p > | TecTHpOBaHUE, OLIEHKA ( p)
COUETAHWH ,[IPUMEHATH (OPMYIIBI
BBIIIOJIHEHUS
TEOpUHU BEPOSITHOCTH u
N MPAKTUYECKOT O
MAaTeMaTUYECKOM CTaTUCTHKUA IS
3aHATHS
penIeHnsl JKOHOMUYECKUX 3a7a4
VY'7-npuMeHsTh dbopMyibL DK3aMeH

BBIYUCIICHUSA IIPOCTOI0 U CIIOKHOI'O
IIpOLCHTOB JJIA PCUICHUA
OKOHOMHUYCCKHUX 3aJa4

TECTUPOBAHHUE, OLICHKA
BBIIIOJIHCHU A
IIPAKTUYCCKOI'0O
3aHATUA

(1 cemectp).




31-0CHOBHBIE  TOHATHS  TEOPUHU | Y CTHBIMA ONPOC DK3aMeH
MpEIEIOB TECTUPOBAHUE, OLICHKA (1 cemectp).
BBITIOJTHEHUS
IIPaKTUYECKOIO
3aHSTHS
32-0CHOBHBIE  IOHSTHS  TEOpPUU | YCTHBIN ONpoC OK3ameH

MPOU3BOAHOMN U €€ MPUIIOKEHUE

TECTUPOBAHHUE, OLICHKA
BBITIOJIHCHU S
IMPaAKTUYCCKOI'0O
3aHATU

(1 cemectp).

33-0CHOBHEBIE HOHATUSA TEOpUHU
HEONPENEIEHHOTO U OIPENEIEHHOTO

YcrHblit onpoc
TECTUPOBAHUE, OLICHKA
BBITIOJTHEHUS
MPaKTUYECKOTO
3aHSTHS

DOK3aMeH
(1 cemectp).

WHTETPaJIoB
34-onpenenenue u CBOMCTBa
MAaTpHUII, OTIPE/ICITUTENICH,

OIpCacCiICHUA u IIOHATHA,

otHocsmmecs k CJIY, HeoOXxoquMbIe
JUISL pEIIEHUS
cl1y

YCTHBIH OIpoc,
TECTUPOBAHUE, OLICHKA
BBIIOJIHEHUS
MIPaKTUYECKOIrO
3aHATUSA

DK3aMeH
(1 cemectp).

35-popMybl IPOCTOrO U CIOKHOTO
IIPOLIEHTOB

YCTHBIH OIIpoC,
TECTUPOBAaHUE, OLICHKA
BBIITOJIHCHUS
MIPAKTHYECKOTO
3aHATUSA

DK3aMeH
(1 cemectp).

36-0CHOBHbIE  MOHATHS  TEOpUU
BEPOSATHOCTH W  MaTeMaTU4eCKOM
CTaTUCTHKH  HEOOXOAWMBIC IS
peleHust 5KOHOMUYECKUX 3a/ad.

YCTHBI OIpoc,
TECTUPOBAHUE, OLICHKA
BBITTOJIHCHU A
IIPAKTHUYECKOTO
3aHATUA

DK3aMeH
(1 cemectp).




1.4. PacnipeneJieHne TUIIOB OIIEHOYHBIX CPEJICTB 110 JIEMEHTAM 3HAHUI M YMEHHUIl TEKYIIero KOHTPOJIs

Conep:xkanue y4eOHOro
MaTepuaJa mo nporpamme Y J{

Tun KOHTPOJIBHOI'O 3aIaHUA

Y1

Y2

Y3

Y4

YS

Yo6

Y7

31

32

33

34

35

36

Pa3zpen 1. MaTremaTnueckuii anajaus
ajaredpbl

Tema 1.1 @yHKIMSA OAHON MEPEMEHHOM.

6,7

Tema 1.2 [Ipenens! u HENPEPHIBHOCTD
byHKIHHA

6,7

6,7

Tema 1.3 [IpousBoaHas u €€ NpUIOKECHHE

6,7

6,7

Tema 1.4 Heonpenen€Huuplii UHTETpai

6,7

6,7

Tema 1.5 OnpenenéHublii HHTErpa

6,7

6,7

Pasnen 2. JIuneiinas ajaredpa

Tema 2.1 MaTpulibl ¥ onpeaennTeNn

6,7

6,7

Tema 2.2 CucteMbl TMHEHHBIX YpaBHEHUM

(CITY)

6,7

Pa3nes 3. OcHOBBI TeOpHHU BEPOSTHOCTH,
KOMOMHATOPHKH M MATEMaTH4eCKOH
CTATUCTHKHU

Tema 3.1 OcHOBHBIE IOHATHUS TEOPUU
BEPOSTHOCTH Y KOMOMHATOPUKHI

6,7

6,7

Tema 3.2 DiaeMeHTH MAaTEMATUYECKOIH
CTaTUCTUKHU

6,7

6,7

Pa3znea 4. OcHoBHBLIE MaTeMaTHYECKHE
MeTOAbl B PO eccuoHaJIbHOM
IeATeJLHOCTH

Tema 4.1 IIpumeHeHrE METOJI0B
MaTEeMaTUYeCKOr0 aHajau3a MPHU PEIIeHUH
SKOHOMHYECKHX 3a7a4

6,7

Tema 4.2 [Ipocreiiiiee npuioxeHue
JUHEHHOM areOpbl B dKOHOMHUKE

6,7

6,7




1.5. PacnpenesieHue TUIIOB OLIEHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHMH U YMEHUM, KOHTPOJHMPYEMbIX HA IIPOMEKYTOYHOM

arTrecranmm

Conep:xxanune y4eOHOT0 MaTepuaJia 1no
nporpamme Y J{

T KOHTPOJILHOTO 3a1aHUS

Y1

Y2

Y3

Y4

YS

Y6

y7

31

32

33

34

35

36

Paznen 1. MaTemaTuyecKuil aHAJIU3 aJredOpPbl

Tema 1.1 @yHKIMA OJHON NEPEMEHHOIA.

Tema 1.2 [Ipenensl 1 HEMPEPHIBHOCTH (PYHKITUN

Tema 1.3 IIpousBoaHas u €€ NpUIOKEHUE

Tema 1.4 HeonpenenéHHplil THTErpai

o

o

Tema 1.5 Onpenen€Hublil HHTErpa

Pasnen 2. Jluneiinas ajaredpa

Tema 2.1 MaTpuIlsl ¥ onpeneTuTen

Tema 2.2 Cucremsl nuHeiHbIX ypaBHeHuii (CJIY)

Paznen 3. OcHOBBI T€OpUM BEPOATHOCTH,
KOMOMHATOPUKHU U MATEeMATHYeCKOIl
CTATUCTHKHU

Tema 3.1 OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTU
U KOMOMHATOPUKHU

Tema 3.2 DiaeMeEHTH MATEMATUYECKOIN CTATUCTUKHA

Pa3nen 4. OcHOBHBIE MAaTEMaTHYECKHE METO/IbI
B IPo(ecCHOHATILHOM IeSITeJIbHOCTH

Tema 4.1 [IpuMeHeHUE METOIOB
MaTEeMaTUYECKOr0 aHajlu3a MPHU PEelIeHUH
SKOHOMHYECKHX 3a7a4

Tema 4.2 Ilpocreiiiiee npuiIoKeHUE JIMHEHHON
ayreOpbl B 5)KOHOMUKE




2.

Hasznauenne2.l

CHEOIUPUKALIMA OHEHOYHbBIX CPEJICTB

Cnenudukanueil ycTaHaBIUBaIOTCA TPEOOBAHUS K COACPIKAHUIO U
0(OPMJICHUIO BAPUAHTOB OIIEHOYHOTO CPEJICTBA MpaKTUUecKas padoTa.
[IpakTruueckast pabota mpeaHa3zHAUYCHA JIJISl MeKywe20 KOHMpOJisi U OLICHKU
3HAHUM U yMEHUH CTYJEHTOB 10 nporpamme yueOHoi nucuurminabl OIIL. 16
MATEMATHUKA o6pa3zoBatenbHoii mporpammel CI1O no cnenuanbHOCTH
38.02.01 DxoHOMMKA U OyXTanTEpPCKU ydeT (110 OTPaciisaM).

2.2 KOHTHHIeHT aTTecTyeMbIX: (cmyodenmul 1 Kypca).

2.3 ®opMa ¥ yCJI0BHSA ATTECTANUMN: TEKYIIU KOHTPOJb IPOXOIUT B BUJIE

BBITMIOJTHEHUS 3a/1aHUH TIPAKTUYECKOI pabOThI

(Attectauus npoBoAUTCs B popMe sk3ameHa (1 cemecTp) 1o 3aBepUICHUIO

OCBOEHHMSI YUEOHOr0 Marepurasa y4eOHOU TUCHUIIIMHBL, TPU HOJ0KUTEIbHBIX

pe3yibTaTax TeKyLIEro KOHTPOJIs.)
2.4 BpeMsi BbIIOJIHEHUS

5 MUH;

>

IIoArOTOBKA

BBITTOJIHEHUE 0 gac 40  mwuH;

oopMJICHHUE U Claya __ MUH.
BCETO gyac 45 MUH.

2.5PexomMenayeMasi JuTepaTypa AJsi pa3padoTKu OLleHOYHBIX CPeICTB U
NMOATrOTOBKH, 00Y4AKIIMXCH K ATTECTALNH.

Knuroo6ecneyeHHocTn
Bbubanorpaduyeckoe onucanue U3xaHus OcHoBHas/ KouI-BO. K3
(aBTOp, 3arnaBne,K1:)PJIIlI,cl\TleC)T0 W TOX M3NAHHS, | TONONHUTENbHAS [ 61»16..]1. 9aexTpoHHbIE

P JuTeparypa CIIGIDY pecypcnl
AnreOpa u Hauaja MaTeMaTUYECKOTO aHaIKM3a.  |OCH https://
10-11 knaccel. ba3oBblil 1 yriryOaeHHbIN znanium.ru/
ypoBHH : yueOHuk / I1I. A. Anumos, 10. M. catalog/
Konsarun, M. B. Tkauesa, [u nap.]. - 12-e u3n., product/
crep. - Mockasa : [Ipocsemienue., 2024. - 464 c. 2157448
Marematuka: aireOpa 1 Hauajaa OCH https://
MaTeMaTH4eCcKoOro aHajln3a, FeoMeTpusl. znanium.ru/
['eomeTpus : 10—11-i1 kinaccel : 6a30BbIi U catalog/
yriryOneHHbId ypoBHY : yuebHuk / JI. C. product/
ArtanacsH, B. @. byty3os, C. b. Kagomues [u 2157048
np.]. — 12-e u3n., ctep. — Mocksa :
[Ipocsemenue, 2024. — 287, [1] c.
Kpemep, H. 111. OCH https://
MaremaTuka 1715 KoJuieakel : yaeOHoe nocodue urait.ru/
s CIIO / Kpemep H. ., Koncrantunosa O. bcode/560553
., ®puaman M. H. ; nox pea. Kpemepa H. I1I. —
12-e u3n., nep. u non. — Mockaa : FOpaiit, 2025.
— 408 c.



https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448

bapnymkus, B. B. ot https://
Maremarrka. DIeMEeHTHI BBICIICH MAaTEMaTHKH : znanium.ru/
yaeOHuK : B 2 Tomax. Tom 1 / B. B. Bapaymikus, catalog/
A. A. IlpokodpreB. — Mocksa : KYPC : product/
NH®PA-M, 2024. — 304 c. — (Cpennee 2135282
npodeccroHanbHOE 00pa30BaHuUE).
bapnymkun, B. B. ot https://
Maremarnka. DIeMEeHTHI BBICIICH MAaTEMaTHKH : znanium.ru/
yueOHUK : B 2 Tomax. Tom 2 / B. B. bapaymkus, catalog/
A. A. IlpokodpreB. — Mocksa : KYPC : product/
NH®PA-M, 2024. — 368 c. — (Cpennee 2145214
npodeccroHaabHOE 00pa30BaHUE).
Mep3nsik, A. T. oIt https://
['eomerpus. 10 xinacc (yrmyOnéHHbIN ypOBeHb) : znanium.ru/
yueOHuk / A. I. Mep3ansik, /{. A. Homuposckuid, catalog/
B. M. IlomnsxoB ; mox pea. B. E. ITogonsckoro. — product/
7-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. 2089981
— 272 c.
Mep3nsik, A. T. oIt https://
['eomerpus. 11 kmacc. YrimyOneHHbIH ypOBEHb : znanium.ru/
yueonuk / A. I. Mepsisk, /1. A. HomupoBckuid, catalog/
B. M. IlomnsxoB ; nmox. pen. B. A. ITononbckoro. - product/
8-e u3g., crep. - Mocksa : [Ipocsemenue, 2024. - 2177537
257 c.
3. BAPUAHTBHI OHEHOYHBIX CPEJICTB
IIpakTHyeckas padora
«Haxoxenue obnactu onpeneneHus (GyHKIHI
Hean:
1. ToBToputs 3HaHMs oOyuarommxcs B Teme: «HaxoxxaeHne o6nacTu ornpeeneHus
GbyHKIHNY.

2. 3akpenuTh YMEHUS U HaBBIKH HAXOXKACHUS OOJACTH ONpeeieHus (yHKIUH.
ITopsiioK BHINOJIHEHUS:
1. O3HaKOMUTBCS C TEOPETUUECKUM MATEPUATIOM U PEIIEHUEM ITPUMEPOB.
2. CpenaTh KpaTKH KOHCIIEKT TEOPETUUECKOTO MaTeprasa B pabounux  TeTpaasix
(ocCHOBHBIE MOHSITHSI, OTIpeIeNIeHuUs, POPMYIIbI, TPHUMEPHI).
3. B Terpamsx mis MpakTHYECKUX paOOT BBIMOIHUTH MPAKTHIECKYIO PaboTYy.

TeopeTnyeckue cBeleHUS:
06.1aCTBIO ONPe/IeIeHHsl 1IN 0071aCThIO 3a1aHust GYHKIMK V= f X | Ha3BIBAETCS MHOXKECTBO
3HAYEHHIT X, JUIS KOTOPBIX CYIIECTBYIOT 3HaueHus y= f x| .OG03HauaeTCs 06IacTh
onpeneneHus Gyakuun — D | f) v D(y).
Cxema HaxOKIeHHsI 00JIaCTH OIpeieTeHHs (PYHKIIHIA:
1. Ecmu f|x) nmpencraBisier coGoii MHOTOWIEH, TO 06/1aCThIO OnpeeseHus GpyHKuun y= f x|
OyJeT MHOXKECTBO BCEX JCHCTBUTEIBHBIX YHUCEI.
2. Ecmuf|x| — parmonanpHas 1poGb, To 0GIACTBIO SBISETCS MHOKECTBO BCEX
JIEWCTBUTEIBHBIX YUCE KPOME TeX 3HaAUeHUN E, mpu KOTOPBIX 3HAMEHATENb PABEH HYJIIO.


https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
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3. Ecmu dynxims umeet Bu y=+ f x|, To 061acThio onpeenenus 6y1eT MHOKECTBO PELICHHit
HepaBencTsa [ x|>0.

_ glx .
4. ECHI/I (I)yHKI_[I/IH HUMECT BU y_i, raec g (XJ HeKOTOpLII/I MHOI'O4JICH, TO O6HaCTBIO

flx]
oTIpe/IeIeHns GyIeT MHOKECTBO pelleHuii HepasencTaa f (x|>0.
5. OO6nacTtp onpeneneHusi CyMMbl, pa3HOCTH MJIH NIPOU3BEICHUS ABYX UM HECKOIBKUX (DYyHKIIHIA
ecTh IepeceueHne 00IacTei onpeaeneHnii 3Tux GpyHKINH, U1 €€ OTBICKAaHHS COCTABIIACTCS U
34TCM pCIIACTCA CUCTEMA COOTBCTCTBYIOIINUX yCHOBI/II\/'I.

IIpumepbl pemieHUs  HAXO0XKACHHSI 00JaCTH omnpeaeaeHUs GQYHKIUH

No [Tpumep Pemenue
n/n
Haiitn obnacTe omnpeneneHus
1 y:x2 4o 3 OYHKIMIO MOXHO MPEJICTABUThH B BUJIC PA3HOCTH ABYX (YHKITUI
X3 y=x’+2 —LZ(x2+2) _ 3
x—5 x—5
1 (x)z x’+2 D ( /i (x)) SIBIIICTCS MHO’KECTBA BCEX YHCEN
falx ): X i 3
Haiinem 3HaueHust , KOTOpble OOHYJSIOT 3HAMEHATENh
x—5#0
X#5
Otser:D|y): € [—o0;5/U(5;+0)
2 y= Vx2—3x+2 | JU1st HAXOXKEHNs 0BIACTH ONIPe/IeCHUs y= V=3 x+2

peIIuM HEepaBeHCTBO x~ — 3 x+2>0

JI71s 5TOTO PeluM  ypaBHEHHE x”— 3 x+2=0.

Kopnsimu aToro ypaBHeHus siBistoTcsl ynciaa 2 u 1.

O0603Ha4nM HalJIeHHbIE KOPHU HA YMCIIOBOM OCH U ONPEEeNIUM 3HAK
HEPaBEHCTBA HA ITOJYYEHHBIX HHTEPBAJIAX.

+ - +
® & g
1 2
Otset: €
3 _ 2x—7 OyHKIUS IPEACTABISIET CO00M TPOOHO-pAIMOHATIEHYIO (DYHKITHIO, B
"~ J3x+21 | uucnurene kotopoit MHOrowieH. O61acTh onpeiee s MHOTOYIeHa
€CTh MHOXECTBO JICHCTBUTEIBHBIX YUCEIT.
3x+2120—>3x+21>0—>x>—7
3x+21+#0
Otser: D|y|:x€[—7;+o
4 2x Haiiner O/13: x>0

Y= =3 Vx—3%0

Vx#3

x#9

Otser: D(y) x€[0,9|U(9;+wx]

IIpakTnyeckoii padora:

Haiiti 06s1acth onpeneneHus

y=5x—12 y=2x+13

3x 2

T 4x+7 Y s —11



http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/

y=+3x+21 y=+v5x-15
y= L y= S
V2—4x v3+9x
7, 3x 6, 2x
X x'-9 X x'—4
2, 1 2, 9
y=x"+ =x"+
244 Yy N
IIpakTH4yeckune padboTsl
no teme «Haxoxxaenue npenena QyHKIUNY.
« Haxoxaenne 0061acTi HEMPEPHIBHOCTH U TOUYEK Pa3phIBay.
Heab: popmupoBaTh YMEHHUS BHIYUCICHUS MPEEIIOB, PACKPBITHS HEONIPEAECIEHHOCTH BUA |

0

IIYTEM Pa3JIOKCHHUA HA MHOXKHUTECIIU, OIPEACIICHUA HEITPEPLIBHOCTH (bYHKI_II/II/I

IHopsinok BHINOJIHEHUS PA0OTHI:

1 PaccmoTtpeTh TeopeTHuuecKuii MaTepual o TeMe v MpUMephl peleHus 3a1ay.

2 Pemmth caMoCTOSTENBHYIO paboTy, BHIMOAHWUB 10 3amaHuii COOTBETCTBYIOIIETO BapHaHTA.
OdopMuThs TIOAPOOHOE pEllICHNE MUCEMEHHO B TETPAJIU C YKa3aHHUEM OTBETOB.

3 OTBeTUTH NUCHMEHHO Ha KOHTPOJIbHBIE BOMPOCHI.

Kparkue TeopeTnyeckue cBeJeHHsI 10 paccMaTpuBaeMoil mnpodJieme,
OCHOBHBIE XapAKTEPUCTHKH MO0 COIEPKAHUIO MPAKTHYECKOiIi padoThI:

Omnpenenenne. Yucno A HaszpiBaeTcs mpeneinoMm (QyHkiuu y=f(X) npu- X,
cTpeMsIeMcst K Xy (B TOUKEX,), €CIU AJIsl JF000Tr0 MOJIOKUTETFHOTO YKCIa € HalIeTcs
TaKO€ MOJIOKUTEIHHOE YUCIIO 6, UYTO ‘ f [x) - A|<g, KaK TOJIBKO 0<‘x - x0|<5 .

O06o3HaueHue: 31_{2 S (x ):A-

Omnpenenenune. Oynkius  y=f(Xx) Ha3piBaeTcsi OECKOHEYHO Majou

(x|=0.

pu X,

cTpeMsIeMcs K X, (B ToukeX,), ecmu 1M S

X=X,
Omnpenenenne. Oynkuus y=f(x) Ha3bpIBaeTCs OECKOHEUHO OOMNBIIONW MpHU X,
CTpeMsIIeMcs K X, (B TOUKEX,), €CIIH AT JH000T0 MOJ0KUTENbHOro yucna M Halaercs
TaKO€ MOJIOKUTENILHOE YUCIIO 8, YTO ‘ f (x)‘>M , KaK TOJIbKO 0<|x - x0‘<5 .

O0o3HaueHue: )}1_{2 f [ x|=00.

Omnpenenenne. Dyukmus y=f(X), 3amaHHas Ha BCEH YHCIOBON MPIMOM,
Ha3bIBaeTCs OECKOHEYHO OONBIION MpU X, CTpEeMALIEMCS K ©0), €ClIH IS J000ro
IMOJIOKUTEILHOTO unciia M HalaeTcs Takoe IMOJIOKUTEIbHOE Ynucio T, 9To | f (x)‘>M ,
Kak TOJIBKO ‘x‘>T.

O0o3HaueHue: }11130 f [x|=00.

OcHoOBHbBIE TEOPEMBLI O Ipeaeaax:
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p lim [ £(x]£glx][=1im flx)21lim glx|

5 lim [ f(x]-glx]|=1lim f[x]-lim g|x|
lim &f (x|=k lim f[x]|

0 lim }(X)
411m f(x)_-’fﬁxo

cox, glx] lim glx]’

X=X,

B mpocreiimux ciydasx BBIYMCICHHME Tpenena (YHKUUHM CBOAUTCS K
IOJCTAHOBKE B (DYHKIIHMIO, CTOSILYIO IOJl 3HAKOM Ipejena, NPEeieibHOr0 3Ha4eHUs
aprymenTta. Ho 1OBOJIBHO 4acCTO Takas IOJCTAHOBKA IIPEIEIbHOIO 3HAYEHUs apryMEHTa
(e8]

=], 10-0), (0—00), (

0

17,(0]0),(0|0). Orteickanme mnpemena B OTMX CIydasX, Ha3bIBAIOT PACKPBHITHEM
HeompeaeaeHHocTed. JIIsl pacKphITHS HEOMpPEAeICHHOCTEH MpeoOpasyroT BhIPaXKCHHE,
cTosIIee Mo/ 3HAKOM IpeIea, 3aTeM UCIIOIb3YIOT TEOPEMBI O MpeIeNax, 3aMevaTelIbHbIC
TpEIEIIbL.

MNpUBOAUT K HCONPCACJICHHBIM 3HAUCHUAM BHOA:

9

nx

. . . si
IlepBbIii 3amMeuaTebHbII npeae: lim =1.
x—0 X
. IgXx . arcsinx . arctg x
cnencteus lim X ,Jim ————=1,lim arelg X _ 1.
x—0 X x—0 X x—0 X
1 1\
Bropoii 3ameuateabublii npeaes: lim (1+x| = wm lim [1+—| =e.
\ — X
x—0 x—®
2x—1).

IIpumep 1. Boruncaurs }Eg |

Pemenue. IloacraBnsem B pyHkuuio y =2 x — lnpenensHoe 3HaUSHHs apryMeHTa

X=3, HOIy4rM lim(2x—1]=2-3-1=5.
’ x—3

OTBerT: 5.
x*—10x—11
ITpumep 2. Boruucnuts lim Qo
x——1 X —
X’ —10x—11
Pemenue. IlomcraBnsgem B (QyHKITHIO y—2—1 NpeeIbHOE 3HAYCHUS
¥i—

0
MHOXXUTEIIN, HUCIIOJIb3Ys (bOpMyan COKpalll€HHOI'O YMHOXKCHUs, IMPAaBHUJIO Pa3JIOKCHUA

aprymenTta x=-1, nonyuum|— |. Heo6xoaumo pa3inoxuTh YUCIUTENb U 3HAMEHATeNb Ha

2
KBQJIpaTHOTO TpexuwieHa Ha MHOxutenu (ax +bx+c=a (x - xl)(x - xz) ,20ex,,x, -
KOPHH KBaJIPATHOTO TPEXUIIEHA), METO/I TPYIIITMPOBKH. PeIlIeHNE 3aNUChIBAIOT B BUJIE:
lim (x—11](x+1] lim (x—11)
. x2—10x—11_ 0 _x—-1 ) ’_xﬂ—l( __12_
lim ————=|—|= = = =6.
-1 x—1 0 (x—1)[x+1] x—1] -2
Cokpamenue Ha (x+1) BO3MOXHO, TaKk KaKk OHO HE pPaBHO HYJIIO, a JIUIIb
CTpEMUTCS K HYJIIO.
Ortser: 6.

.35+
Ipumep 3. Beraucnuts lim 2—16)6
x—4 X —



_3—V5+x
[loncraBnsiem B QyHKOIHIO V=—"F5 16 TpeIeIbHOe 3HAYCHHUS
2

Pemienue.
UtoObl 130aBUTHCS OT HEONPEICICHHOCTH, HAaJO0

aprymMeHra x=4, moIy4um 0l
(GYHKLIMIO YMHOXHTb Ha €IUHMILYy, TPEACTAaBUB €€ B BHUJAE IpOOU, CONMPSHKEHHOW K
BBIPAKEHUIO, COACPKAIIEMY KOPEHb 3 — v/ 5+ x. 3anulleM pelieHue

lim3—\/5+x:g):1 3-V5+x 3+5+x_.
=4 x'=16  \0) xo4 x*—16 3+V5+x

. 32— 5+x° Y 4—x .
lim -=lim =4
—a (x[2-16](3+V5+x| o4 [x—4)[x+4)[3+V/5+x]

-1 -1 -1

lim = =
x—4 (x+4](3+\/E) 86 43

. 2xT+x+
Ipumep 4. Boraucnuts lim 3x xX+3 .
x—w X —16x+1

Ortser: -1/48.

2
2x +x+3
— —_TpelenbHOe 3HAYeHUS

Pemenne. IloacraBisiem B (QyHKIHIO Y =—
x —16x+1

. UtoOnl H30aBHUTHCS OT HCOIIPCACICHHOCTHU, HAI0 B

apryMeHTa X— o0 , TIONyJHM|
YUCJIUTENIE U 3HAMEHATENE BBIHECTH MHOKUTENb, COJAEPKAINNA MAaKCUMAJIbHYIO CTEIEHb

MePEMEHHOM. 3anuieM pereHue
2
3(2x°, x 3
o RN 2,1,3
2 3 3 3 2
. 2x+x+3 . X X X . x° x .
lim =—————=Iim =lim ={
xon X =16x+1 ame [x* 16x 1| w161
XN 37 7373 20,3
X X x XX
1 0+0+0 _0 _
row 1 =040 1
Otsert: 0.
5
. x +7
Ipumep 5. Borancints lim — .
v 4 X7 +2x+8
5
x+7
npeebHOe 3HAYCHHUS

Pemenne. IloacraBisieM B QyHKUMIO Y=—F—"——
4x+2x+8

. UToOBl M30aBUTHCSI OT HEOIPENEICHHOCTH, HAJ0 B

apryMeHTa X— o0 , IMOJy4YHUM|—
o0
YUCJIUTENIE U 3HAMEHATENIe BBIHECTH MHOKHUTEIb, COEPKAIINI MAKCUMAJIbHYIO CTEIEHb

MEePEMEHHOM. 3anuieM peleHue
x+7 . XX .
lim ; .=lim =i

xow 4X"+2x+8 x-S x° 2x 8

X _5'|‘—5'|'—5

x x X

1+l5
limix—limi—l—
2 8 +.x0+0+0 O



OtBeT: .

Onpenenenne. Oynkuus y=f(x) Ha3bIBaeTCA HEMPEPHIBHOM B TOYKEX,, €CIIM OHA
onpeziesieHa B 3TOM TOYKE U CYLIECTBYET KOHEUHBIN Ipenen (yHKIUH B ITOW TOUKeE,

PaBHBIM 3HAaueHWI0 (DYHKIMM B JTOW TOYKE: )}m}c flxi=r (XO)'Tqua, B KOTOpOM
— Xy

(bYHKIMS HE SBISIETCS] HEMPEPHIBHOW, HA3bIBACTCSA TOUKOM pa3phIBa.
Ecmu gynkuus y=f(x) HenmpepbiBHA B Kax10il Touke MHTepBana (a, b), To oHa
HeIpepbIBHA HAa TOM UHTepBaye (Pucynox 1).

-~

¥

y=71
O X;\

Pucynox 1. fpa(bnkn HenpepLIBHoﬁ U pa3pbIBHOW (yHKIMHA

Hpumep 6. Paccmotpum GyHKIHIO
x2+1anx§O,
flxl= 2x+1opu0<x<2,
X—2npux=>2.

H BBITTOJIHAM €€ YepTEXK.

Crpoum rpaduk:
1) Ha nonyunTepane (-o0; 0] yepTuM pparmMeHT mapabonsi f [ x|=x"+1,
2) na uarepsaie (0; 2) — oTpe30ok npsaMon  f (x]=1+2x,
3) Ha moyuHTEpBae [2; +00) — npsmyro f [ x|=x —2.

Ilpu ToM B cuity HepaBenctBa Xx<0  3Hauenuef 0] OTIPENICTICHO ISt
KBaJpaTHUHOH QpyHKmMM f|x|=x"+1, u B cuIy HepaBeHCTBA X >2, 3HaueHue f (2|
onpesieNieHo s TuHeHHoH Gyrkmun [ [x|=x—2 (PucyHox 2).



Pucynok 2. I'padux ¢pynkuuu npumepa 6.  Pucynok 3. I'padux ¢pyHkiuu npumepa 7.

32
IIpumep 7. Nccnenosars QyHKIMIO HA HENPEPHIBHOCTD Y = 2l )lc .
—
x—x’ xx—1)
Pemenue. [IpeoOpazyem dpynkmmio y= Y= 7
X— X—
OGnacts onpenenenus dyskun: D|y|=(—oo; 1]U(1,+0o0].

[ocTpouM rpaduk GyHKIHH MOCIE YIPOIIEHHs ApodH y=x"Tpu X # 1
(Pucynox 3).OTBeT: QyHKIIHS HETIPEPHIBHA HAa BCEH YMCIOBOM MPSAMO KpOME TOUKH
x=1, B KOTOpPO OHA TEPITUT PA3PHIB.

3agaHust 1J151 CAMOCTOATEIBbHOM PadoThI

Bapmuanr 1
Brrauciuts npeaensl.

2 2 2

6+x X 2) lim 6+x—x 3)lim 6+3x X

xﬂs =27 o3 x0=27 oo x°—27
6x +5x —3 5) lim N +5x%+3x— 1 6)limSarcsm2x

iomw 2x —x47 x—o® 2x—x+7 -0 tgdx

X _ / _ 2
>~ 8) lim ﬁ 9)lim M
xotw 5543 i x°—25 =3 x°—8x+15

10) UccnenoBath Ha HereprBHOCTI) 1 TTIOCTPOUTH rpa(bm( byHKIMHA

flx|=/-2x—2npux<0, logzxan/I0<x<4

Bapuanr 2

Brerancants pEacIbI.

2_ 2_ 2_
x—16 2) lim x —16 . 3)lim x—16

Hx2+x 20° vod XT4x =20 iow dx+x—-20
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. 2% . 16 x+1 . tg3x
lim —— lim ——— lim —S———
4) x_lglw 2°+6 ) iow 4X7+x—20" 6 xlir:] arcsin7 x’
5.3 _ 2_
7) lim 2 gy im EELZ2 g fiy 3X T2

10) UccnenoBaTh Ha HEMPEPHIBHOCTH U IIOCTPOUTH TpaduK QYHKIUH.
f(x):{x2+2x— lupux<1, 4—2xnpul<x<2,

Coaep:kaHue oT4eTa:
1 Tema, 1emb.
2 OdopmiteHre 3aaHui ¢ TOIPOOHBIM PEIICHHUEM U ¢ YKAa3aHUEM OTBETOB.
3 OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI.

KoHTpoJibHBbIE BOPOCHI:
1 Kakue Bubl HEOIIPEIETIEHHOCTEN BCTPEUAIUCH IPU PELICHUH 3a1aHni?
2 CKOJIBKO MOXET OBITh TOUEK pa3pbiBa’?
3 Yro 3HauuT 6eCKOHEYHO OobiIast GyHKIH?
4 Kaxkas ¢pyHKIUS Ha3bIBaeTCcss OECKOHEUHO MaJoif?
5 Yro Ha3BIBACTCS DIIEMEHTAPHON M HEAIEMEHTAPHOU (QyHKITUCH?

IIpakTHyeckas padora
Haxoxnenne HanOobIIero, HAMMEHbBIIETO 3HAUYCHHS (PYHKITHH.

Iean padoThLI:

- HpI/IMeHI/ITI) YMCHI/ISI 110 BJIAACHUIO HpCIICTaBJICHI/If/'I 06 OCHOBHBIX ITOHATHUAX MATECMATHUYCCKOT' O
aHanW3a W WX CBOMCTBax, BIAJCHUE YyMEHHEM XapaKTepHU30BaTh IMOBEJACHUE (DYHKIUH,
HUCITIOJIB30BAHUC HOJ'IyLIeHHI)IX 3HaHI/II>'I IJIs OITMCAaHUA U aHAJIN3a peaJH)HBIX 3aBI/ICI/IMOCTef/'I.

Teopernyeckuit MaTepuaJl:
HocraTounoe ycrnoBue sxctpemyma. [lycts pynkuus y=f(x) HenpepsiBHa Ha
MPOMEXKYTKE X U UMEET BHYTPU MPOMEKYTKA CTAIIMOHAPHYIO TN KPUTHIECKYIO
TOUKY X=Xy.
Torpa:
a) €CJIM y 3TOM TOYKH CYILIECTBYET TaKasi OKPECTHOCTh, B KOTOPOU BBITIOTHSAETCS
HepaBeHCTBO f'(X)<0. mpu X<xo, a IpU X>X, - HepaBeHCTBO f '(X)>0, To X=X, - TOuKa
MUHUMYMa;
0)ecnu y 3TO# TOUKHU CYIIECTBYET TaKasi OKPECTHOCTh, B KOTOPOH MPH X<X, BBIITOTHSICTCS
HepaBeHCTBO f'(x)>0, a mpu X>X, - HepaBeHCTBO f'(X)<0, TO X=X, - TOUKa MAKCUMYMa;
B) €CJIM y 9TOW TOYKH CYIECTBYET TaKasi OKPECTHOCTb, UTO B HEH M ClieBa, M CIIpaBa OT
TOYKH Xo 3HAKH IMPOU3BOIHOM OJMHAKOBBI, TO B TOYKE Xo IKCTPEMYMOB HET.
AJNTOPUTM HCCIIE0BaHMS HeNpepbIBHOW (QyHKIMU y=f(X) HA MOHOTOHHOCTH U IKCTPEMYMBI:
1) Haiitu mpousBonyto f'(X)
2) HaiiTu craninoHapHble 1 KpUTHYECKUE TOUKH.
3) OTMeTHUTD CTalMOHAPHBIE U KPUTUYECKHE TOYKU HA YMCIOBOM MPSAMOIl U ONpeIeNIUTh
3HAK{ TMPOU3BOTHON Ha MOTYYUBIINXCS TPOMEKYTKAX.
4) Onupasich Ha TEOpeMy, CAENaTh BBIBOJbI O MOHOTOHHOCTH M TOYKaX IKCTpeMyMa.

[Tpu BBITIOTHEHUU MPAKTUYECKON pabOThI PACCMOTPUTE CIIETYIOIINE TPUMEPHI:
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ITpumep 1:
x*+ 16
P —
HccnenoBath QyHKIHIO x* Ha 3KCTPEMYMBI.
Pemenue. @yHkius HenpepbIiBHA, KpoMe TOUKH x=0.
1)Haitnem npou3BoIHYIO:
. (x4 + 16) - X3 -3 - (x4 + 16) 4x?-x3-2x(x*+ 16)  2x5-32x  2(x - 2)(x + 2)(x* + 4)
feo= )= = T - e = T
2)x=2 n x=-2 - craiuoHapHsle To4YKU. [Ipn x=0, npon3BoHast HE CYILIECTBYET, TO TOUKA
pa3pbiBa.

3)

’ + - +
= =
2

v )
= {0

4) x=-2 - TOYKa MUHUMYMA, Ymin—=3 X=2 - TOYKa MAKCUMYMa, Ymin=8.

AJNTOPUTM OTHICKAHUSI HAUMEHBIIIETO U HanOOJIBIIIET0 3HAYCHU I HETIPEPHIBHOM
¢yukuun y=f(x) Ha orpeske [a;b]
1)Haiiti mpousBoanyto f'(x).
2)HaiiTu cTaniMoOHapHbBIE U KPUTUIECKHIE TOUYKH (PYHKIIUHU, JICKAIINE BHYTPU
oTpeska [a;b].
3)Beruucnuth 3HaueHne pyHkuuu y=f(X) B Toukax, 0ToOpa’kaeMbIX Ha BTOPOM IIare 1 B
TOYKax a v b, BEIOpATh Cpeiv STUX 3HAYECHUH HAUMEHBIIEE (Yuanv) U HaUOOJIBIIIEE (ITO
OYZIET Yianc)-
[Tpumep 2. HaliTn HanMeHbIIee 1 HanOoJIbIlee 3HaueHue (PyHKITIH
y=x’-3x?-45x+1 na orpeske [0;6].
Pemenue. Bocnonb3yemcs alroputMom
y'=3x>-6x-45 x =5 € [0;6]
3x*-6x-45=0
x*-2x-15=0
X1:-3, X=5

Y nam—=- 174, Yuans=1

[Tycte Gpynkuus y=f(X) HempepbIBHA Ha IPOMEKYTKE X U UMEET BHYTPH HETO €JUHCTBEHHYIO
CTAIlMOHAPHYIO WIIM KPUTHIECKYIO TOUKY X=X

Torpa:

a) €CJIM X=X TOYKa MAaKCUMYMa, TO Yuans=1(X0)

0) eciu X=X( TOUKa MUHUMYMA, TO Yyan=1(X0).

X
=
[Tpumep 3. HaliTn HanOosbiiee 3HaueHne (QYHKITUH 1 +x* na nyue [0; +oo).
. 1 -x7
:}J [ —
1+ x32)°
Pemenue . 1 +x2) [Ipoun3BoHast BCIOAY CYIIECTBYET, 3HAUUT, KPUTUYECKHUX TOUEK Y

¢ynkun mer. y’=0, 1-x*=0, x=1 nam x=-1.
anannomy nyay [05 F0) e X = 1. oy x>1,y>0, a npu x >1, y'<0.
1 1
.}!mﬂx = f{]_] = = —
3HauuT, X = | — TOYKa MaKCUMyMa 1+12 2
x=1 — eIMHCTBEHHAs CTAMOHAPHAs TOYKa (yHKIMM HA 33JaHHOM MPOMEXKYTKE, ITIPUIEM TOUKa
MaKCHMyMa.

BOHpOCBI AT 3aKPCIJICHUS TCOPCTHUYCCKOTO MaT€pHraia K MPaKTHICCKOMY 3aHATUIO!
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1.  Kakas Touka Ha3bIBa€TCs TOUKOW MakcuMyma?
2. Kakas Touka Ha3bIBaeTCsi TOUKOM MUHUMYyMa?
3. Ilepeuucnute mpaBuia qudpepeHIMpoBaHusI.
4.  Ha3oBure alropuT™M HaXOKJIEHHUS HAMOOJBIIETO M HAUMEHBIIIET0 3HaUeHUsl (QYHKIIUU Ha
OTpE3KE.
3ajiaHue:
I Bapuant IT Bapuant
1. UccnenoBath Ha SKCTpeMyM (YHKITHUIO:
yv=xb-1F y =2xkx - 2¥
3
2. OnpenenuTh SKCTpeMyM (PYHKITUN fo=¥x 2. OnpeniennTs BK(iTpeMyMH
byHKIIUN fo=¥Vx
1. 3. Haiinure HanOosbiliee 1 HaMMEHbIIee 3HaUYeHnEe (DYHKITUH:
y = x-3x?+3x+2 Ha orpeske [2;5] y = x*-4x*+2x-1 na orpeske [2;3]
4. Kaknie n3 maHHBIX (QYHKIUNA He uMeeT KpuTudeckux 4. Kakue u3 qaHHBIX QYHKIHN HE
TOYEK MMEeT KPUTUYECKUX TOUCK
a) y=x2x*+6 a) y=x"+x-2
6)_}1=X—1'T 6)y=ﬁ+x
)V =3x + WX B) Y =X +¥x
') TAKOH HET. ') TAKOU HET.

Ilops10K BEITIOJHEHUS

BaumaTenpHO MpounuTaTh TEMY U 1EIbh MPAKTUIECKON padOTHI.
N3yunTh y4eOHBIN MaTepHal 1o TeEME.

OTBeTUTH Ha BOIPOCHI.

BremonuuTs 3amanus.

IloaroroBUTH OTYET.

SNk wh =

ConepxxaHue oTyeTa:

Hazpanue nmpaktuueckoi paboThI.

YyeOHas 1eb.

Pemenue 3a1anuii npakTHYECKON pabOTHI.

OTBeTBI Ha BONPOCHI 7S 3aKPEIUICHNS TEOPETUUECKOI0 MaTepraa.
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IIpakTnyeckas padora
Tema: VccrnenoBanue GyHKIUN U TOCTpOEHUE TPAPHUKOB C TOMOIIBIO
IIPOU3BOJHOM.
Heab: Yuutbcs IpoOBOAUTH UCCIeT0BaHUE (PYHKIIMH C TOMOIIBIO TPOU3BOAHON U
CTpOUTH rpaduK HYHKIIUH TI0 Pe3yJIbTaTaM MPOBEIEHHOTO HCCIICTOBAHUS.
Xoa padoTsbl
1 O3HaKOMBTECH C TEOPETUUYECKON YaCThIO;
2 3anuimTe aaropuT™M UCCIIEeTOBaHUS (PYHKIINH;
3.  BbinonHuUTe 3a/1aHUS TPAKTUYECKOM YacTH;
4.  OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.
TeopeTnyeckas 4acThb
[Ipu moctpoeHun rpaduka QYHKIMH HEOOXOAMMO TPOBECTH €€ MpeABapUTEIbHOE
UCCIIEIOBaHUE.
Anroput™ uccienoBanus GpyHKIuN

[E—

Haiitu obmacts onpenencHus D(y) u 00J1acTh JOMYCTUMBIX 3HAYCHUI Ey)
GyHKIHN.

HccnenoBaTth hyHKINIO HA Y€THOCTH, HEYETHOCTD, IEPUOTUIHOCTb.

Haiiti Touku nepeceyenuns rpaduka GpyHKINU ¢ OCIMH KOOPIUHAT.

Haiitu acumntoTsl rpaguka GyHKINN.

HccnenoBaTh (PyHKIIMIO HA MOHOTOHHOCTD U DKCTPEMYMBI .

Haiitu npomMeKyTKH BBIITYKIOCTH, BOTHYTOCTH M TOYKHU Teperuoa.

NownkwDd

[Toctpouts rpaduk GyHKIHH 110 pe3yIbTaTaM UCCIICTOBAHMS.

X
IIpumep . [IpoBecTu nosiHoe uccinenoBaHue QYHKIUU V= PR u

MOCTPOUTh €€ Trpaduk.
Pewenne.
1. O6nacte onpenenenust D f| GyHKIME — BCs 4MCIOBAs OCh, 33 MCKIIOYEHHEM TOYEK
x=—2ux=2,1e D|f|=[—00;=2]U(-2,;2]U(2 +x).
2. DyHKIUS HENEPHOANYECKas; UCCIIEyeM €€ Ha YeTHOCTh U HEYETHOCTb!
I S
fl=x| PRIy flx|
3. Haiinem Touku nepeceueHus rpaduka ¢ OCSIMUA KOOPJINHAT:
¢ oceio Oy rpaduk mepecekaercs mpu x=0, otkyma y=/(0/=0, T.e. M|0;0]-Touka
nepeceueHus ¢ ocbro Oy;

: X
¢ oceto Ox rpaduk nepecekaercs, ecmu f|x|=0, T.e. >=0, orkyna x=0. Takum o6paszom,

M (0, 0] - enMHCTBeHHAs TOUKA NepeceueH s rpauKa C OCIMH KOOPIMHAT.
3 3

4. Haiinem acumnToTsl rpaduka GyHkimn: — lim =+00, lim
x—>2—04—x x—>2+04—x

T.C. IpsAMas x =2- BEpTUKAJIbHAA aCUMIITOTA. OTCIO}Ia, B CUTy CUMMCTpPHH, CIICAYCET, UTO IpAMasi
Xx=-—2 - TaKxe BCpTUKAJIbHAA aCUMIITOTA.

PR

3
5 o flx L x
Haiiziem HakIOHHbBIE acUMITOTB: k= lim ~——= lim ——=—1,

X—+0 x X —+00 4—x

3
X

+x|=lim 4% =0
x—>+oo4—x

b= lim | f x| —kx|= lim

2
X—+00 X—+0 4—x
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T.€. IpsIMasi y =— X - HAKJIOHHAs! aCUMIITOTA MPUX — +00 (MpU X — — ). ['OpU30HTATBHBIX
aCUMIITOT (DYHKIIMS HE UMEET.
5. Haiinem wuHTEpBajibl MOHOTOHHOCTH W JKCTPEMYMbl (YHKIHMH, HCCIEAyS TEPBYIO
! 2 2 2
x| x (12—x)_x (2\/§—x)(2\/§+x)
2 - 22 2\2 ’
4—x (4 —X ) (4 —X )

IIPOU3BOIHYIO)Y =

Orcrofa BUHO, uto mpu x>0 (prc.17) byHKIMS NMeeT MaKCHMyM B Touke x=2+/3 (mpudem
f(2 \/§)=—3 V3=-52), BO3pacTaeT Ha 0;2)u [2,‘2\/§)H yObIBaeT Ha (2\/§;+oo).

W L
£z
% / 2 \ i
Puc.17
6. UToObI OmpeaeuTh MHTEPBAJbl BBIMYKJIOCTH U TOYKH IMEperuda, BHIYUCIMM BTOPYIO

MIPOU3BOIHYIO:

" 8x(12+x2)

X|=——————
(4 - x2)3
Ortcrozia sicHO, uTo mpux >0 (yHKIUA BbIIyKIa BBepX (T.e. f <0) Ha | 2+, x=0- TouKa
neperuoda.

7. YdauTeiBas HAKOIUICHHYIO WH(OpMaIHo, cTponM Trpaduk QyHkmuu npux >0, a 3aTem
CUMMETPUYHO OTpPa)kaeM ero OTHOCUTENILHO Hauana KoopauHat (puc. 18).
: ‘

y

S A

B
<
)| Rk

-
R Ry R —

o e o e e e e

IlpakTH4yeckas 4acTh
1. Mcenenyiite GpyHKIMIO U TOCTpOTE rpaduk: y=2x-3x>12x-1
2.WccieoBaTh GYHKITHIO Y =X*/X+1

KoHTpoJibHbIE BONPOCHI:
1) HasoBure cxemy ucciaenoBaHus GyHKINY;
2) Jlaifte ompeneneHue 00J1acTU ONpEIeTICHUsI 1 MHOKECTBA 3HaUYCHUN (DYHKITHH;
3) [aiite onpenenenue 4€THON U HEUETHON (PYHKIINY;
4) Kak HaiiTu Touku nepeceueHus rpapuka GyHKIUU C OCIMU KOOPAUHAT;
5) [aiite onpenenenue acCMMOTOTHI Tpaduka (pyHKIINH, HA30BUTE BU/IbI aCUMIITOT;
6) Ha3zoBute npusHaku Bo3pacTanus (yObIBaHUS) PyHKINU;
7) Ha3oBuTe yclI0BHsI CyIIECTBOBAHUS TOUEK IKCTpeMyMa (PYHKIIUY;
8) Kak HaliTu mpoMeXyTKHU BBITYKJIOCTU Ipaduka GpyHKINN;
9) Kak nHaiitu Touky nepern6a rpapuka GyHKIuu?
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Ilpakmuueckan paboma
Tema: «HaxoxaeHue HeonpeaeJeHHbIX HHTErPajoB MeTOI0M 3aMeHbI
nepeMeHHOM U M0 YaCTAM
He.]'[b: COBCPHICHCTBOBAHUC yMeHI/H\/JI HaxXOIuTb HCOIIPCACIICHHBIC MWHTCTPAJIbL
METOJIOM 3aMEHbl NEPEMEHHOM U MO YacTsIM, COBEPIICHCTBOBAHHE YMEHHI NMPOBEPATH
JeiicTBre HHTErpupoBanus AuddepeHnnpoBaHreM.

MeTtoauyeckue yKazaHusi JAJs NPAKTHYECKOH padoThI
TeopeTnyeckue CBeIeHUA
Ilepeooopasznan ¢pynkyuu. Heonpeoenennwitii unmezpan

F(x) (a,b)

OyHKIUS , OIpeAeNieHHass Ha HHTEpBaie , Ha3pIBaeTcs

7(x)

. a,
nepeoobpasnou Ui GyHKIUN

F'(x)=1().
F(x) &

Ecimm — nmnepBooOpazHast sl (pyHKIUU , TO mmobas apyras

x) 7(x) F(x)

0
nepBooOpazHas it QyHKIUH OTIIMYAETCS OT Ha HEKOTOpOe

o(x)=F(x)+C, e C — const
f(x)

Heonpeoenennvim unmezpanrom ot (HPyHKIUU Ha3bIBAETCSI COBOKYITHOCTh
BCEX MEepBOOOpa3HbIX A 3ToW (pyHKuMU. OO03HAYAETCS] HEONpPEEICHHbBI MHTErpall:

ff(X)dx =F(x)+C, e F'(x)=f(x), C—const.

Omnepanyst HaxOXICHUH TNepBOOOpa3HOW sl JaHHON (YHKIMM Ha3bIBaeTCs
UHMe2PpUPOBaHUEM. WNuterpupoBanue  sBIsIeTCS oOpaTHOW  omepammer K
Qg epeHIIMPOBAHUIO:

(frGax) =7

Jlis mpoBepKM TNpPaBUIBHOCTH BBIIIOJHEHHOTO WHTETPUPOBAHUS HEOOXOAMMO
npoauddepeHIUpoBaTh pe3yiabTaT UHTETPUPOBAHUS U CPABHUTH MOJIYYEHHYIO (DYHKIIUIO
C IIOJIBIHTErPAJIbHOM.

CBolicTBa HEONPEACICHHOTO UHTETpaa;

| (J'f(x)dX)l =1 (x); dff(x)dx =1 (x)dx;
N de(X)ZF(x)+ C;

3 J}f(x)dx =k ff(x)dx, k — const;

4 J(f(x)+ g(x))dx = ff(x)dx + fg (x)dx.

Taﬁﬂuua OCHOGHbIX UHmMezpaioe

, OHpC,Z[CJ'ICHHOﬁ Ha TOM K€ UHTCPBAJIC , €CJIN

IOCTOAHHOC CliaracéMoce, T. €.

. J'Oa’u =C; C =const; ) fdu —u+C;
a+l d
fu“du L C, a#-1 3a. f—u =2Ju + G,
3. o+1 \/;
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u al{
Jd— :ln‘u‘ +C; fa”du =—+(C;
4. u 5. Ina
fe“a’u =e" +C; fcosudu =sinu + C;
6. 7.
du
. _ ) =tgu + C;
. J"smudu =- cosu +C; 0 Icoszu
du du . u _
J‘ = ctgu +C; fﬁ =arcsin— + C;
10. Usin”u 11. "Na - u a
du
fi =Inlu +vVu® *a’ |+ C; J‘L Zlarctgz +C;
12. Vu® +a’ 13. uw'+a’ a a
Jﬂizdu - :Lln u-d +C; J'du =In tgZ +C;
14, Ju"-a 2a |u+ta 15, Usinu 2
du u x
=1 —+— ||+ C;
6 fcosu nite ¢ " J'tgudu =- In|cosu|+ C;

s fctgudu =In|sinu| +C.

Kaxxnas u3 npuBeneHHbIX B Ta0iuie (Gopmyll cripaBenjinBa Ha MPOMEKYTKE, HE
CoJIeprKalleM TOUYEK pa3pbiBa MOABIHTETPATbHON (YyHKIUMU. BhruncieHne MHTErpaioB ¢
WCIIOJIb30BAHUEM TaOJHIBI W OCHOBHBIX CBOWCTB HAa3bIBAIOT HEMOCPEICTBEHHBIM
MHTETPUPOBAHUEM.

Memoo 3amenvl nepemennou

Teopema 1. Ilyctb X =¢(1) MOHOTOHHas1, HempepblBHO auddepeHnupyemas
¢GyHKIMA, TOr1a

[ )dx = [f (@)@ (t)dt. O
o srom, e} @OCOI =FO+C,. - [f(x)dx =F(p(x) +C,

riae Yx)_ ¢byHkuus, odpaTHas (p(t).
®opmyna (1) Ha3pIBaeTCS opmynoi 3ameHbl nepemerHOl B HEONPEIeICHHOM
UHTETpae.
Aneopumm 3amenvt nepemeHHOU.:
1) Ces3aTh cTapyi0 NEpEMEHHYIO MHTETpHUpoBaHHS X ¢ HOBOH mepemennoii [ c

IIOMOIIBIO 3aMCHBI * :(p(t) .

2) Haiitu cBsi3p My nuddepeHimaiaMmu dx =g (t)dt.
3) IlepeliTu o1 3HAKOM MHTErpajia K HOBOM IEPEMEHHOM.
4) TIlpounrterpupoBaTb M B TOJYYECHHOH MEpPBOOOpPAa3HON BEPHYThCS K CTapoi

MIEPEMEHHOM, IOJICTaBUB ! :w(x)'
b
Ilpumep . IlpouHTErprupOBaTh NOAXOAAIIEH 3aMEHON MTEPEMEHHOM.

a) fcos4xdx; 6) fe9x+ldx; 8) fx(2- x*) dx

Pewenue:
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t =4x o dbopmyia 7
a) fcos Axdx =|dt =(4x) =4dx| = fcostjt =2 fcostdt ={rabmuipl [ =
gy = % WHTETPAJIOB

:lsint +C :lsin4x +C.
4 4

t =9x +1 y | dopmyna 6
9x+1 — — r_ _ t_t 1 t — —
0) fe dx =|dt =(9x + 1; =9dx| = fe 5 = fe dt =1 TabauLbI =
dx = at HUHTETpaIoB
9
:let + C :legx+] + C.
9 9
1 =2- x? p . dbopmymna 3
, t
8) [x(2- x*)dx =|dt =(2- x*) =-2xdx| = [°| - = | =- = [°dt ={ Tabauus =
) fr(2- x?) @ = Fl-5]=3Ff "
dx :_2 HHTErpajioB

6
=1 o= L(2— x*)° +C.
26 12

Hnmezpuposanue no wacmam
H@KOmOpble 8UObL UHmezcpanloe, 8blYUCIAIeMbLX NO YACMAM

U=U(x) , V=V(x)

Ecnu mpousBonHbele  (QyHKUUI
cripaBeyIrBa hopmyIa:

JUdV =UV - JVdU, 3)

Ha3bIBaeMasi hopMyi0ti UHMeSPUPOBAHUsL NO YACTISM.

HEIPEPBIBHBI, TO

U(x
B kauectse (x) OOBIYHO BBIOMPAIOT (YHKIHUIO, KOTOpas YHPOLIAETCS TPH
Qg depeHIIMPOBaHUH.

HekoTtopble craHgapTHbIE Cciydad (QYHKIHHA, WHTETPHPYEMBIX II0 YacTsM,

yka3aHsbl B Tabnuie 1. Tam ke naetcs cnoco0 BEIOOpa MHOKHUTETEH Uydl,
Taomuma 1

Buo unmezpana U—- dU dv -V
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f&(x)sin/ocdx dV =sinkxdx— V =- %coskx
fB,(x)coslocdx U=F(x)— 1.
, dV =coskxdx — V =—sinkx
an (x)ekx dx — dU =P, (x)dx k
n=12,. v =e¥dx— ¥ :%e’“
Buo unmezpana U— dU dv -V
o BGd |y oy gu =2
X
farcsinkx B (x)dx U =arcsinkx — dU :7kdx
V- k2x?
[arccos ko B ()| 17 Zarccosior — dU =- kdx2 : dV =P,(x)dx —
VI= X - v = [By(x)dx
J'arctgkx B (x)dx U =arctghx — dU :—kd;c 5
I+k°x
J"arcctgkx £ (x)dx U =arcctghx — dU =- —kdf 5
I+k°x
n=0,1,2,...
— n n-1
Fr(X) __ orounen or X crenem n 1e. B (x) =aox” +aix™ 4.+ n e 40 70

Ilpumep 2. IlpouHTErpUpOBATH MO YACTSM.

a) f(3x- 1)sin 2xdx; 6) f(l + 2x) In xdXx.
Pewenue.
U =3x-1- dU =3dx ) )
. ) cos2x (€08 2x
a) |(3x- 1)sin2xdx = =3x- )(- + dx =
) [ED 4 =sin2xdy - 1 = L82 TV

2

=- l(3x - I)cos2x +é fcostdx =- l(3x - I)cos2x +§sin 2x+C.
2 2 2 4

U=Inx— dU _ &
X
6) [1+20)nxdx =dV =(1+2x)dv—> | =lx(x+x?)- fix +x2)% -
V= [(1+2x)dx =x +x°

2
=Inx(x +x?)- f(l+x)dx =Inx(x+x?)- x- %+C.
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Bapuanr 1
Haiitu HeonpeneneHHble HHTErpaJibl METOA0M HEMOCPEICTBEHHOr0 MHTErpupoBanus (st Ne 1-
5).

J{Scosx- 3x? +l

- +xt
dx Js—sdx J(6 3% - 4)ix

X X
1 7 3.
J[ 12 + ! dx dx
4. \e08" X NI-xT ) Jpe1ex®
5.
HaiiTi HeonpeieneHHple MHTErpajIbl METOIOM MOACTaHOBKHU (17151 Ne 6-8).
12x° +5
- —dx
J(Sx 4)3dx. 3t +5x-3
1.

2.

. . J(x +5)cos xdx
HaiiTi HeonpeieeHHbII HHTErpal METOI0M UHTETPUPOBAHUS 110 YACTSIM: .

Bapuanr 2
Haiitu HeonpeneneHHble HHTErpaJibl METOAOM HEIOCPEICTBEHHOr0 MHTErpupoBanus (st Ne 1-
5).

J‘[6sinx+4x3 1
dx

x
1 1
+ dx T
J{1+x2 sin” x f\/4- 9x>
HaiiTu HeonpeieIeHHbIE HHTErPAIbl METOOM HOACTaHOBKH (st Ne 6-8).

18x° - 3 .
J(7x+5)4dx. 6x3 _ 3x+8 x. J‘x7 'ex dx.

P - 3x” +2x°
dx er - dx J‘(7x '22x +5)11x

X

. . J(x - 2)sin xdx
HaiiTi HeonpeieneHHbIi HHTErpajl METOI0M UHTETPUPOBAHUS 110 YACTSIM: .

IIpakTnyeckas padora
«Bpruncnenue onpenenéHHoro nHTerpana. [lnomanu miockux guryp»
Bapmuanr 1

f; (4x% +x —3)dx

1. Beruucnuts onpeneneHHslii MHTErpai:
3
. o (2x—1)%dx
2. BbruuciuTh onpeeneHHblil HHTerpaa MeToI0M MOJCTAHOBKU: 2 .
3. Bbraucnute, npenBapuTeNbHO ClIENaB PUCYHOK, TUIOIAAb (PUTYpHl, OrpaHHYEHHON
= — 2 ' = = ) T = 2
s ¥ = X +4, v=0, «x 2L x=1
R ) o
4. CKOpOCTb JBM)KEHHUSI TOUKH M3MEHSIETCS MO 3aKoHy * =3t"+2r+1 (w/c). Haiitn
yTh S, PO IeHHBIN TOuKoH 3a 10 ¢ OT Havana JBUKEHMUS.
Bapmuanr 2
3
y JT@2xF—x+4)dx
1. BbraucnnTh onpeeneHHblil HHTerpai: <o .
1
. T(Bx+1)*dx
2. BbraucimTh onpeeneHHbIi HHTETpajl METOIOM MOJICTAHOBKH: -0 .
3. BbruucnuTh, npeaBapuTeNbHO CIENIaB PUCYHOK, IUIONMAAb (UTYphl, OTpaHUYCHHOM

AUMHASAMU: & +1 v=0, x=-1, _1-=1.
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4. CKOpOCTh JBIDKEHHSI TOUYKM HW3MEHSETCS IO 3aKoHy ¥ = 9t — 8 (m/c). Haiitu
My Th S, MPOMIEHHBIN TOUKOM 32 UYETBEPTYIO CEKYHTY.

IIpakTnyeckoe 3ansiTue
Tema: [lelicTBus Ha1 MaTpULIAMH.

Heab: popmupoBaTh HaBBIKM BBHITIOJHEHHs ONEpalliii HaJl MaTPULIAMU: CJIOKEHHE, BbIUUTAHUE,
YMHOKEHUE MATPULIbl HA YNCII0, IPOU3BEACHUE MATPHII.
TpeOoBaHus K BBINOJHEHUIO IPAKTHYECKON PadOThI:

1. OdopmMuTh 3a1aHusI B TETPAAX AJIS MPAKTUUYECKUX PalOT.

2. BbIMOTHUTE HHANBUAYATBHYIO PA0OTY .

3. OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

Conep:xaHue NpaKTHYeCKOH PpadoThI.
1. BbIinoJHeHue 3a1aHUi
Ynpasxicnenua k npakmuueckomy 3anamuio:
1 3

112
A=|-1 2|, B= :
[345}

0 4
20 301
c=| 5 6|,D=|-7 0|
~3 7 25

1. [laHbl MaTpUIIBI:
MOo3KHO 11 CIIOKUTh MaTpuLly 4: ¢ MaTpuuei B; ¢ marpuuei C; ¢ matpuuei D?
Pewenue:Matpuily A Henb3s CIOXKUTH C MAaTPULIEH B, Tak Kak Matpuua 4 umeer

pasmeps! 3%2 | marpuna B - pazMepsl 2% 3 a cKIagbIBaTh MOKHO TONBKO MATPHIIBI
OJIMHAKOBBIX pa3MepoB. Martpulibl 4 1 C UMEIOT OAMHAKOBBIE Pa3MepbI, TO3TOMY UX
MO>KHO CKJIaJIbIBaTh.

ManI/II_[BI A n D nmeroT OJWHAKOBLIC pa3sMECpPhbI, CJICA0BATCIBHO, UX MOXHO CKJIaJIbIBATb.

-1 0 -2 1 7 2
MR
2. Haiitu A+B , eciin -5 6 -3 3 45

Peuwenue: Tak Kak MaTpUIIbI UMEIOT OJJMHAKOBBIN pa3Mep, TO UX MOXKHO CKJIabIBaTh. [Ipu
CJIOKCHUH MATPHUIl HAAO CIOKUTH 3JICMCHTDBI, CTOAINNEC HA OAUMHAKOBBIX MCCTax, T.C.

-1 0 -2 1 7 2 —1+1 0+7 —-2+2 0O 7 0
-5 6 -3 3 4 5 —-5+3 6+4 -3+5 -2 10 2
3. Jamno:
2.5 4 -1 6 -15 -12 3
A=[6 3 0 11| —34=|-18 -9 0 -33|
7 8 1 -3 Haiitu: -34. -2 24 =39

Jliig Toro, 4TOOBI -3 YMHOXUTH HA MAaTPUILY A HYKHO KaXIbIH JIEMEHT
MaTpULbl 4 YMHOXKUTH 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|
27 13 -5 2 5 0 -1 6
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Haiitu: 24+B-3C.
Pewenue:
2 6 20 -1 1 3 3 -15 6

2A4+B-3C=|8 4 —-4|+[13 1 4|-|9 -6 09 |=
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

CamocTosiTe/ibHOE BHINOJIHEHUE 32IaHUI CTyIeHTaAMU.
1. Haiigure cymmy mMatpur ¢ ne'*.

-

T4 TYE s 4ny
15 6 23 —1 2 °

‘s 1 3Ep -3 5
2.BbIYUCIUTD NPOU3BEICHUE MATPUIL: - - .

_;"3 A “‘g
{(z : -0 7 -5
6 1 —3}F
3.BbiuucauTh Npou3BeI€HUE MATPUIL: - <
{3 X oY 2y
‘0 7T —S 3
4.BpraucinTh MPOU3BEICHUE MATPULL: %:5 Tom AT .
SR
—7 0 = 3F :
N B
5.BbIauCInTh MPOU3BEICHUE MATPHIL; L é__ Z7 .
$ 20
: 2 ?— B i1 = = F
o

6.BLIYnCINTE IPOM3BEAEHHE MATPHIL ~ ~ -

Bonpocskl 1J1s1 CAMOKOHTPOJISA:

Urto Ha3pIBaeTCs MaTpuIlei? 3anmuuuTe o0 BUL MATPHUIIBI pa3MEepoOM mxn.
Kaxue MaTpuiisl Ha3pIBatOTCS paBHBIMU?

HazoBure BubI MaTpuIl.

Ha3oBute yinHelHbIE Oniepaly Hal MaTpULAMU.

Kakue maTpuiibl MOHO niepeMHOX)aTh? Kak BBITTOTHSAETCS YMHOKEHUE?

RARE Nl e

Tema: BorunciieHue onpeneauresnei
Heab: chopMupoBaTh yMEHHE BBIYHUCIATEH OMPEASIUTEIN BTOPOTO, TPETHErO U N-TO
MOpsAIKA.
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TeopeTuueckue cBeIeHUsI K MPAKTHYeCKO# padoTe
Onpenenenne. OmnpenenureneM (JIETEPMUHAHTOM) BTOPOTO TMOPSAKA Ha3bIBAIOT
YHUCJI0, KOTOPOC CTABUTCA B COOTBCTCTBUC MATPHIILI BTOPOr'o IoOpsaAaKa, U BbIYUCIACTCA
crenyronmmM oopazom (ob6o3Havaetcs A4, |A4|, det A):

|A|: - fn =ay Ay~ dpdy,.
ay ayp
1) ‘3 4’23-6—4-5218—20:—2,
56
-4 1
-5 6
Omnpenenenne. OnpenenureneM (IE€TEPMUHAHTOM) TPETHETO MOPSAJIKA HA3BIBAIOT
YHCJI0, KOTOPOE CTABUTCS B COOTBETCTBUE MATPHIIBI TPETHETO MOPSIKA, ¥ BBIYUCIISICTCS
IO MPaBUITY:

2) =(-4]-6-1-(-5|=-24+5=-19,

a4 dp
A=Nay Ay Ay|T a0y a5+ a0y 030130505 70130y A3~ g Gy A3y~ 1y Gy, A
a3 dzp ds
JlaHHBIN AITOPUTM HA3BIBACTCSI IIPABUIIOM TPEYTOJIbHUKA», KOTOPOE MOXKHO MPEICTABUTH B

BUJIE CXEMbI

SEANVARVAVEAVEN

Haan/IMep, BBIYHUCJIUM OIIPEACIIUTCIIb

3 -1 2
A=|4 5 1 |=3-5-[-2)+(-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'I}I BBIUUCIICHUSA OIPCACIUTCIIA TPETHCTO TIMOpAJKa MOXKHO II0JIb30BATHCA aAJITOPUTMOM
Capproca:
1) MNocne 3anucu onpegenuTens [OMNUCbIBAEM €ro nepsbli M BTOPOM cTonbGel, U
BbIHNCSIAEM MO CXEME

Hanpumep, Bb :
1 -4 2 1 —4 1  —4

A=|-2 5 4|=-2 5 5 =1-5:(—6/+(—4)-4-3+¢
31 -6| |3 ]

+2+(=2]1-2-5-3-1-4-1-(-4]-(-2)-[-6)=¢
~30-48—4-30—4+48=—68.

2 -1 ) s
MUHOP |-4 2 1 My=| 7, 1‘:2-1—5-(—4]:22
0 3 -2
-1 5
M, = ; _2:(—1)-(—2)—3-5:—13,

Omnpenesenne. AnredpanyeckuM JOIOJIHEHUEM 3JIEMEHTA d;; onpedenumens n-20
nopsoka (obosnauaemces A;;) nasvieaemes coomeemcmeayowuil emy MUHOpP cO 3HAKOM
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AUZ(— l)i+jMij=‘{Mij, ecmu |i+ j|—geTHOE UMCTIO ;
1 2 3
Hanpuwmep, nns onpenenurens (4 5 6
7 8 9
A, = 3+1 _ _2 3_ _ _
4=-1) My=My =, (|52°6-3-5=12-15=-3,
A =—11""M =—M ——‘4 Ol=—(4-9-6-7|=—(36—42|=— |- 6]=6
12— / 12— 12— 7 9_ \ - - |\ — VY.

9) (Teopema Jlamiaca) Onpenenurensb paBeH CyMME NPOU3BEACHUN AJIEMEHTOB
HEKOTOPOTO CTOJI0I1a (CTPOKH) Ha COOTBETCTBYIOIINE UM alreOpanvecKue JOTMOTHEHUSI.
Hanpuwmep, 11st onpeaenuTesst TpeThero mopsaka

a; dp ap
Ay Ay Ay =a,AyrapAptaAp=aAtas Aytas Ay,

sy di ds

1 2 -3
Ilpumep. |3 —1 2
4 5 -2

Pewenue
1) Beruucium onpenenurens.
a) MO MPaBUITY TPEYTOJIbHHKA.

1 3l h o2 -3
3 2 1-13 -1 2|=¢
4 2 4 5 -2

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) mo anroputmy Capproca.

1 =311 2
3 213 —1=¢
4 -214 5

1-(=1]-(=2[+2-2+44[=3)-3-5—(=3)[-1]-4-1:2-5-2-3+[-2|=
2-45+16—12-10+12=-37.
B) 1o Teopeme Jlamaca.
Paznoxxum onpenenuTens Mo MepBOMY CTOJOILY:

1 2 -3
3 =1 2 (=1 Ay +3 Ay +4- Ay =1 M 430 =1 My 4
4 5 -2
+4-— 1P 4, = ‘ ‘ 3‘2 “344) 2 _3‘ —1)-[=2)-2-5-
-2/ 75 -2 |1 2
—3(2-(=2]-(-3)-5)+4(2-2=(-3)- [ 1]|=2—10-3(—-4+15|+4(4-3|=
~8-33+4=—-37.
Conep:xaHue NpaKTHYeCKOH padoThI:
1 eapuanm Brrunciauts OIPCACIINTEIN
5 1 2 3
1)‘4 2)‘ 5 8 3)‘ 4)‘ 5) 4 7
6 13



7 8 3 11 5 6 ; é 11 ?
6)|-3 1 4;1|1 -2 -3[;8) :
2 6 5 7 4 4 =203
-2 -4 1 6
2 eapuanm. BI)I‘-II/ICJ'II/ITI) onpenenMTenH
1 2 3
2 -3 3 5 -5 —6 -8 -3
1) ; 2)‘__ ; 3)‘ ; 4)‘ S|4 T
4 5 2 8 1 8 4 -5 5 6 13
7 8 3 11 5 6 ; é 11 i
6)|-3 1 4:;7|1 -2 -3[;8) :
2 65 7 4 4 =203
-2 -4 1 6

IIpakTH4eckas pabora
«PemeHue cuctem JMHEHHBIX yPaBHeHUH TpeThero nopsiaka merogom Kpamepa»

esn padoThi:
®  pacmupuTh npeacrasieHue o merogax pemenus CJIY u orpabotats anroputm pemenus CJIY
MetogoM Kpamepa;
®  pa3BUBATh JOTMYECKOE MBIIIJIEHUE CTY/IEHTOB, yMEHUE HAXOUTh PALIMOHAIILHOE PEILICHUE
3a/1a4i;
®  BOCHHUTHIBATH Y CTYJIEHTOB aKKYpPaTHOCTb U KyJbTYpPY NUCbMEHHON MaTEMaTUYECKON peun Ipu
0hOpMIIEHUH UMH CBOETO PEIICHHUS.

Pemnre cucremy ypaBHenuii mo ¢opmymnam Kpamepa
BAPUAHT 1 BAPUAHT 2

1) Bx—2y+z=10; x+5y—2z=—15;
Sx+y—3z=—2;4x+3y+2z=16;
1) 2) 2x-3y+z=-3;[x+5y—z=—1;

{2x—y+22=—3;‘[x+2y—Z:4;
2) 3) [2x—y+z=2;3x+2y+2z=-2;

x+2y+3z=5;2x—-y—z=1;
3)

IIpakTuyeckas padora
Pemenne cucreM JTMHEHHBIX YPABHEHUH ¢ TOMOUIbIO 00PATHON MATPHUIIbI
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Ienb: HayuuThCs peEIIATh CUCTEMBI JIMHEWHBIX YPaBHEHUH C INPUMEHEHHUEM
MaTPUYHOTO METO/A.
B MarpuyHOM MeTOzAE pelieHHsI CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHN

BUJIA:
{allx1+a12x2+...+a1nxn:b1,[a21x1+a22x2+...+a2nxn:b2,l ...........................................
ay ap aiy
KOTOpBIE B MATpHUHON (hopMe 3amuckiBaorcs kak A-X = B, tme 4= fa Gz “2n
a, a, ... a,
X, b,
OCHOBHAs MaTPHIIA CHCTEMBI, X = Y2l MaTpHIA-CTONOEI HEM3BECTHBIX MEePEMEHHBIX, B = b,
) ;
X b

- MaTpuIa CBOOOIHBIX YJICHOB.

Pemenne cucreMbl JIMHEHHBIX alreOpandeckux ypaBHEHUM MaTPUYHBIM METOJIOM
onpezensiercs o popmyne X = A - B, T.e. pelieHre HaXOAUTCs ¢ TIOMOIIbIO 00PaTHOM
MaTpuIs A

Bapmnanr 1
1. PemmuTh cucTteMy JIMHEWHBIX YPABHEHHUM TPETHErO MOPSAAKA MATPUYHBIM METOJOM.
a)|Sx+2y—z=—1,]3x—y+3z=—4, 6)|x+y+z=—4,3x+4y-32z=1, B)
x+y—z=—1,[3x+3y+22z=17,

Bapuanr 2
1. PemuTs cucTeMy JIMHEHHBIX YpaBHEHUN TPETHETO MOPSAKA MATPUIHBIM METOIOM.
0) B)
B3x+y+z=2,[5x+3y+2z=—1, x+y—z=2,|—4x+3y—2z=3,

a)
x+y—22z=3,|4x+5y+4z=-3,

KonTtpoJsibHbIe BOPOCHI
3anummTe CUCTeMY JTUHEHHBIX anreOpandecKux YpaBHEHHN B MAaTPUUHOHN GopMme.
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Ilpaxmuueckas paboma
Tema: «Boviuucnenue eepoamnocmeii cooblmuil no Kiaccuieckou gopmyie 6epoasmHocmuy
Hean: QopMupoBanre yMeHWI pemarh 3aJadd, WCIOJIb3YSl KIACCHUECKYHO (OopMyIy
BEPOSTHOCTH;
3aKperUieHHe yYMEHUWH pelaTh 3aJlaud, HMCIOJNb3ys OmpeaeicHus U (OopMyIlbl pa3HBIX BUJIOB
KOMOWHANMi 0€3 TMOBTOPEHUH M C TOBTOPEHUSMH; pellaTh 3aJadd, HUCIOJbL3ys IpaBuia
KOMOWHATOPHKHU.

MeToanuyeckue yKa3aHusi 1 TeOpeTHYeCKHe CBeIeHUA K NPaKTH4YeCKoil padoTte
Knaccuueckoe onpeodenenue gepossmuocmu
IIpumep 1. IlycTb B ypHE COAEPKUTCA 6 OIMHAKOBBIX IIAPOB, IpUYEM 2 U3 HUX - KpacHbIe, 3 -
cunue u 1 - 6enbiil. KakoBa BO3MOXHOCTh BBIHYTh HayJjauy U3 YpHBI IBETHOU map? MokHO 1
0XapaKTepU30BaTh 3TY BO3MOKHOCTh YUCIOM? OKa3bIBAETCS MOKHO. ITO YUCIIO U HA3bIBAETCS
BEPOSITHOCTHIO COOBITHS A (MOSIBIIEHUS IIBETHOTO 11apa). Takum oOpazoM, eeposamuocms echib
yucno, xapakmepu3syrouiee CmeneHb 603MONCHOCMU NOAGIEHUA COObIMUA .
Kaxxaplii 13 BO3MOXKHBIX PE3yJIbTaTOB UCIIBITAHUSA (B IpUMepe 4, UCTIBITAHUE COCTOUT B
M3BIICYCHUH [Iapa U3 YPHBI) HA3BIBACTCS 971€MEHMAPHBIM UCXO00O0M.
Te saneMeHTapHBIE HCXOBI, B KOTOPBIX HHTEPECYIOIIee HAaC COOBITHE HACTYIIACT,
HA3BIBAIOTCS 01a20NPUAMCMEYIOUWUMU STOMY COOBITHIO. B ipuMepe 4 6:1aronpusiTCTBYIOT
coObITHIO A (TIOSBIICHHUE IIBETHOTO IIIapa) 5 UCXOJIOB.
CoObITHS Ha3BIBAIOTCS PAGHOBO3MOMHCHBIMU, €CITU €CTH OCHOBAHUS CUUTATh, YTO HE OJTHO U3 HUX
He sBJsieTcs 00Jiee BO3MOKHBIM, YEM JIPYTOE.
IIpumep 2. TlosiBeHHE TOTO UM HHOTO YHCIIa OYKOB Ha OPOLIIEHHOM UTPalbHOM KyOUKe —
PaBHOBO3MO>KHBIE COOBITHSI.
Bepoamnocmuro P(A) coObiTus A Ha3bIBAIOT OTHOIICHHE YHCIIAa OJIArOMPHUSITCTBYIOLIUX STOMY
COOBITHIO HCXOJIOB K OOIIEMY YHCITy BCEX PABHOBO3MOXHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX
MCXOJ0B, 00pa3yoNIuX MOJIHYIO rpynmny. Bepoamnocme P(A) coObiTust A onpeensercs 1o

dbopmyne

Py =2
(4)=—

1,
1€ i — 9UCII0 3JIEMEHTAaPHBIX UCXOJ0B, OJArONPHUATCTBYIOIINX A; # — YUCIIO BCEX BO3MOKHBIX
AIIEMEHTAPHBIX UCXO0JI0B UCIIBITAHUS.
B npumepe 4 Bcero 3neMeHTapHBIX UCXO0B 6; U3 HUX § GJIaronpUsTCTBYIOT COOBITHIO A.
CnenoBaTenbHO, BEPOSTHOCTh TOTO YTO B3SITHIN IIap OKAXKETCs LIBETHBIM, paBHa P(A) = 5/6.

Ipumep 3. OnipenenuTb BEPOSATHOCTh BBIAACHUS HEYETHOTO YHCIIAa OYKOB HA KOCTH.
Pewenue. TTpu 6pocannu KOCTH cOObITHE A — «BBITIAJIO HEYETHOE YHUCIIO OYKOB» MOXKHO
3amucaTh Kak moaMHoxecTBo {1, 3, 5} nmpoctpanctBa ucxonos {1, 2, 3,4, 5, 6} (puc. 1).

Yucno Bcex paBHOBO3MOKHBIX UCXOJOB # = 6, a YMCIIO 0JaronpusTHEIX COOBITHIO A — m = 3.
CnenmoBartensHO,

PA="=-
6 2

IIpumep 4. B ypHe HaxoauTcs 7 mapoB: 2 6enbIx, 4 uepHbIX U 1 KpacHbIi. BeiHMMaeTcst oauH
nrap Hayraja. KakoBa BepOSITHOCTb TOTO, UTO BBIHYTHIN map Oyner 4€pHbIM?
Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu I u 2 — Oenble, ¢
HoMmepamu 3, 4, 5 u 6 — uépHble, a KpaCHOMY IIapy NMPUCBOUM HOMep 7. Tak Kak Mbl MOKEM
BBIHYTh TOJIBKO OJIMH M3 CEMU ILIAPOB, TO 00IIIee YHCIO PABHOBO3MOKHBIX UCXOJIOB PABHO CEMHU
(n =7). 3 Hux 4 ucxoja — NosBIICHUE IIapOB ¢ HOMepamu 3, 4, § U6 — IpuUBEyT K TOMY, YTO
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BBIHYTHIN map OyaeT uépHbiM (m = 4). Tem caMbIM, BEpOSITHOCTh COOBITUSL A, COCTOSIIIETO B

4

P(A)= -
IOSIBJICHUH YEPHOTO 11apa, paBHA 7
BoruncnuTe BEpOsITHOCT TOTO, UTO BBIHYTHIHN 11ap OyAeT OebiM.
Ilpumep 5. Beruuciauth BEpOSTHOCTD BbINajieHus B cymMmMme (0 04KkoB Ipu OpocaHuM Hapsl
KOCTEH.
Pewenue. PaccMoTpuM Bce paBHOBO3MOXKHBIE HCXOJIbI B pe3yJibTaTe OpocaHus IByX KocTel (ux
YHUCIJIO PaBHO 36 - pEKOMEHIyeM 3anucath B BUje Tabmauiiel). Beimanenue B cymme 10 0ukoB
(cobObITHE A) BOBMOXKHO B TPEX ciaydasx — 4 Ouka Ha IEpPBOM KOCTH U 6 HA BTOPOIi, 5 0UKOB Ha
MepBOH M 5 Ha BTOPOM, 6 OYKOB Ha NepBOi U 4 Ha BTOpoid. [IoaToOMy BepOsSTHOCTH COOBITHS A

PA)=—=—
(BeImaneHus B cymme 10 04KOB) paBHa 36 12
IIpumep 6. 13 60 BonpocoB, BXOAAIIUX B K3aMEHALIMOHHBIE OMJIETHI, CTYEHT NOATr0TOBUI 50.
KakoBa BeposITHOCTh TOTO, YTO B3STHIM Haylady CTyJACHTOM OWJIET, COACep Kaluii 2 BOmpoca,
Oy/IeT COCTOSATH U3 MOATOTOBICHHBIX UM BOIIPOCOB?
Pewenue.
1) O603HauNM coObITHE A - «BBITSHYTHII CTY/I€HTOM OUJIET COCTOUT M3 IMOATOTOBICHHBIX UM
OusetoB». J{i1s BBIYUCIIEHUS BEPOSITHOCTH TOSBICHUS JAHHOTO COOBITUS BOCIIOIB3YEMCs
KJIACCUYECKHUM OMPEAEICHUEM BEPOATHOCTH COOBITHS, COTJIACHO KOTOPOMY BEPOSTHOCTH

i
PlA)=—,
ornpenensiercs no popmye: 1
TJIe 7 — YUCIIO UCXOJIOB, IPH KOTOPBIX MOSIBIISIETCS COOBITHE A,
n— 06mee YHUCJIO SJICMCHTAPHBIX HCCOBMECTHBIX PABHOBO3MOKHBIX HCXOI0B.
2) Onpenenum n. OO6IIee Ynuciao OUIETOB ONMpEEsIeTCsl coueTanueM 1o 2 u3 60:

;B0 6059

fn=C%=——=——=1710
sal-al 2
3) KonmuecTBO OMIIETOB, BOPOCH! KOTOPBIX CTYJIEHT 3HAET, OTMPEACIISCTCS COYETaHUEM 110 2 U3
50:
500 50.49
m= Q= =220 105 P(4)=22 _ 069
482l 2 4) OnpenenuM BEpOSITHOCTh COOBITUS A 1770

Omeem: BeposSTHOCTB TOTO, UTO B3ATHII HayAauy CTyJI€HTOM OWIIET, COJEpKalIHii 2 Bompoca,
Oy/eT COCTOSAThH U3 MOATOTOBIECHHBIX UM BonpocoB paBHa P(A) = 0,69. To ectb, ecnu Oy e,
Harpumep, 100 Takux cTyAeHTOB, TO 69 U3 HUX BBITSHYT OUJIETHI, K BOIIPOCAM KOTOPBIX OHU
[IOATOTOBJICHBI.

CsoiicTBo 1. BepostHOCTh docmoseprozo coobiTus A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposTHOCTD He603M0xcH020 cOObITHS A paBHA HYIO: P(A) = 0.

CBoiicTBO 3. BeposaTHOCTH CIIy4aifHOTO COOBITHSI €CTh MOJOKHUTEIBHOE YHCIIO, 3aKIFOUCHHOE
MEXIy Hynem U edunuyeii: 0<P|A|<1

IIpumep 7. Tak KaKk BEpOSTHOCTH BbIMaeHUs 13 0YKOB IpU OpOCAHHUH Mapbl KOCTEH —
HEBO3MOKHOE COOBITHE, €T0 BEPOSATHOCTh PaBHA HYJII0.

Knaccuueckoe onpedenenue eepoamnocmu npearnonaraet, YTo YUCao AIEMEHTaPHBIX UCXO0/I0B
UCIIBITaHUsI KOHEYHO. Ha mpakTuke jke 4acTo BCTPEUarOTCsl UCIIBITAHMS], YUCITIO BO3MOKHBIX
HCXOJI0B KOTOPBIX OeckoHeuyHOo. KpoMe 3Toro, 4acTo HEBO3MOXKHO MPEACTABUTH PE3YIbTAT
WCIIBITAaHUS B BUJIE COBOKYITHOCTH 3JIEMEHTApHBIX cOObITHH. Ellle TpyiHee yka3aTh OCHOBaHMSI,
MO3BOJIAIOIINE CUUTATH dJIEMEHTapHbIE COOBITUS paBHOBO3MOKHBIMHU. [10 3T0i npuunHe, Haps Ly
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C KJIACCHYECKUM OTIPEJICICHUEM BEPOSITHOCTH HCIOIB3YIOT U IPYTHE OTPEICIICHHS, B
YaCTHOCTU CHIAMUCMUYECKOe OnpedeeHue.

Cmamucmuueckoe onpedenienue 6epoAMHOCMU

OmnocumensHnan yacmoma Hapsay C BEPOATHOCTHIO PUHAJICKUT K OCHOBHBIM TIOHSTHSIM
TEOPHUHU BEPOSTHOCTEH.

Ommuocumenvnoit yacmomoii coObITHsI A Ha3bIBAIOT OTHOLIECHUE YUCIIa UCIIBITAHUH, B KOTOPBIX
COOBITHE TOSIBUIIOCH, K OOILEMY YUCITY (PaKTHIeCKH %onsBez[eHHHx UCTIBITAaHHH:

W{ A) =
i,

TJ€ M — YUCJIO MOSIBJICHUH COOBITHS A, n — 00IIee YNCIIO UCTIBITAHUMN.
Knaccuueckan eeposamuocms gpluucinemcs 00 Onvima, @ OMHOCUMENbHAA YACMOMA — ROCJle
onsima.
JlnurenpHble HAOMIOEHHS TOKA3ald, YTO €CIIH B OJMHAKOBBIX YCIOBUAX MPOU3BOMIST OMBITHI, B
Ka)XJIOM U3 KOTOPBIX YHUCIIO UCTIBITAHUN BEIIUKO, TO OMHOCUMENbHAA YaACMOma
00Hapyscueaem ceoluCmeo ycmouyugocmu. ITo CBOUCTBO COCTOUT B TOM, YTO B Pa3IMYHBIX
OTBITaX OTHOCUTEIbHAS YAaCTOTA U3MEHSETCS MaJio (TeM MEHbIIIe, YeM OO0JIbIIe MPOU3BEICHO
UCIIBITaHU ), KOJEOISCh OKOJIO HEKOTOPOTO MOCTOSHHOTO YUCIIA. DTO MOCTOSHHOE YUCIIO U €CTh
BEPOSTHOCTb MOSIBJICHUS COOBITHSI.
TakuMm oOpa3om, Py JOCTATOUHO OOJIBIIOM KOJTHYECTBE UCTIHITAHUH B
KaueCTBE CHAMUCMUYECKOU 6EPOANMHOCMU COObIMUA TIPUHUMAIOT OMHOCUMETbHYIO
Yyacmomy Uy 4ncio, OIU3Koe K Hell.

Cooeporcanue npakmuueckoii padbomut
1. Pewiume 3a0auy:

3aoaua 1. B ypue Haxoautcs 15 Genbix, 5 kpacHbIX 1 10 u€pHbix mapoB. Hayraa n3zsnekaercs
1 map, HallTH BEPOSITHOCTh TOTO, UTO OH OyZeT: a) OenbiM, 0) KpaCHBIM, B) UEPHBIM.

3aoaua 2. B xopoOke nexar 8 3eJeHbIX, 7 CHHUX U 15 KpacHbIX KapaHjaaueil. Beraucante
BEPOATHOCTH TOTO, UTO B3SATHINA HAyTaJ KapaHall OyJeT, CHHUM WU 3€JICHBIM.
3aoaua 3. B onHoii KopoOke HaxoauTCs 4 OeNbIX ¥ § YEPHBIX IAPOB, a B APYron — 3 Genbix u 9
yepHbIX. M3 Kax a0l KOpoOKH BBIHYIIN O Iapy. BEIYUCINUTE BEPOATHOCTH TOTO, YTO 00a mapa
OKaXXyTCsl OCIJIBIMHU.
3aodaua 4. B marazus noctynuio 30 X0JIOAWIbHUKOB, ISATh U3 KOTOPBIX UMEIOT 3aBOACKOMN
nedext. CiryyaitHbIM 00pa3oM BBIOMPAIOT OJUH XO0J0IUIbHUK. KakoBa BEpOsSTHOCTH TOTO,
4TO OH OyneT 0e3 nedexra?
3aoaua 5. Habupas Homep TenedoHa, aOOHEHT 3a0bLT MMOCIIeIHUE IBE U(MPHI U, TTOMHS JIHIIIb,
4TO 3T UUGPBI Pa3NUyuHbL, Habpan ux Hayraj. HailTu BepoITHOCTh TOTO, YTO HAOpaHbI HYKHbBIE
UQPHI.
3aoaua 6. AGoHeHT 3a0bul TOCIeqHIO HU(PY HOMepa TenedoHa U MOITOMY Habupaer eé
Hayral. OnpenenuTs BEpOSITHOCTh TOTO, YTO €My PUAETCS 3BOHUTH He Oojiee 4eM B 3 MecTa.
3aoaua 7. A6oneHT 32061 nocneaHue 2 nudpsl TeneGoHHOTO HOMEPA, HO TOMHUT, YTO OHU
pa3IUYHBI U 00Pa3yIOT ABYy3HAaYHOE unciio, MeHblnee 30. C yueToM 3TOro OH HaOupaeT HayTra
2 uudpsel. HaliTi BEposSTHOCTH TOTO, YTO 3TO OYAYT HY>KHBIE TUDPHIL.

IIpakTuyeckas pabora
«CocraBieHne cTaTUCTUUECKOro pacipeaenaeHus Bbioopku. [locTpoenue rucrorpaMmmsl U
MOJIMTOHA YaCTOT
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eas O600IUTE 3HAHKS IO 00pabOTKe HH(MOPMAIUH, TIO paboTe ¢ AUarpaMMaMH U rpaduKamHu.
OO0pa3err BEITIONHEHUS 3aJaHUS
Janbl pe3ynbTathl TECTa IO Marematuke:6, 7, 7, 8, 9, 2, 10, 6, 5, 6,7,3,7,9,9, 2,3, 2, 6,
6,6,7,8,8,2,6,7,9,7,5,9,8,2,6,6,3,7,7, 6, 6.
Haiiti Mmopy, cpennee apudmMeTnieckoe, pasmMax U MOCTPOUTH MOJIUTOH U THCTOrpaMMa.

Xi 2 3 5 6 7 8 9 10 Bcero
m; 5 3 2 11 9 4 5 1 40
HNurepBan [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, Cpenusia apupmernueckas = 6, 125, Pazmax = 8
15 15
10 10
54— — | 5
0-+— I I I L 0
[2-4] (4-6] (6-8] (8-10] 3 5 7 9
1 BapuaHT

B pasnble MecA1bl IUTATHBIMU yCITyTaMu OpraHU3allii BOCIOJIB30BaINCh Ha cymMmy: 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; 2211HIC.pYO.

l. ITocTpouTh BapHallMOHHBIN U UHTEPBAJILHBIN PSBL.

2. Omnpenenure cpenHuit 3apab0OTOK OpraHu3aluy (CpeaHsst apupmeTndeckast).

3. Kakyto cymmy opranu3zanus 3apabarsiBaia yamie Bcero?(Moaa)

4. KakoBa pa3nuia Mexay cambIM OOJIBIIUM U CaMbIM MaJIEHbKUM MOCTYIUIEHHEM
Ha cueT opranuzanuu? (Pazmax)

5. Kakas cymMma nonyuyeHa B cepeiMiHe BpeMeHHOro npoMexyTtka? (Meanana)

6. ITocTpouTs rucTOrpaMmMy M MOJUTOH YaCTOT.

2BapMaHT

OTnen kaApoB TMONYyYMJI 3alpoc Ha MCCIEIOBaHME BO3PACTHBIX OCOOEHHOCTEH
KOJUIEKTHBAa. B pe3ynbrare npocMOTpa JIMYHBIX [ B TNPOU3BOJIBHOM IMOPSJIKE MOJy4YeH
pesyabTart: 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.

l. ITocTpouTh BapHallMOHHBIN U UHTEPBAJILHBIN PSBL.

2. Onpenenuth  cpedHMM  BO3pacT  COTPYAHUKOB  OpraHuzauuu  (CpenHss
apumeTnyeckas).

3. Ornpenenuth BO3PACTHYIO pa3HUILY B TaHHOM KoJutekTuBe?(Pa3max)

4. CoTpyIHHMKH KaKOTrO BO3pacTa COCTaBIISIIOT OOJIbIIYI0 YacTh KoJuiekTuBa? (Mona)

5. VYkaxuTe cepelMHHOE Bo3pacTHOe 3HaueHue? (Meauana)

6. ITocTpouTs rucTOrpaMmMy M MOJUTOH YaCTOT.



30

IIpakTnyeckas padora
Tema: Pemenne HSKOHOMHYECKMX 3aJad C NIPUMEHEHHEM MAaTpHUIl U CUCTEM JIMHEWHBIX
ypaBHeHMH «PeleHre cucteM JIMHEHHbIX ypaBHEHUN. PerieHre 5KOHOMUUECKUX 3a1a4 METOA0M
Kpamepa, meTonom I'aycca
Lleab padoTbl: HayuuTbcs pellaTb SKOHOMHUYECKHE 3ajauu MeronoM Kpamepa, mertomom
["aycca, BBIYMCIATE CE0ECTOMMOCTD MPOAYKIIMU C TIOMOIIBIO 0OpaTHOM MaTPUIIBI.

TeopeTnueckasi 4acTb
Meron Kpamepa.
[Tpumep 1. Pemnth cucremMy ITMHEMHBIX ypaBHEHUN MeTos1oM Kpamepa:
2x+3y+z=2
3x+2y+z=5.
Sx—y+z=12
Haitnem onpenenurens CUCTEMBI

2 3 1
4=13 2 1|=4-3+15-10+2-9=-1
5 -1 1

Tak kak 4=—1#0, cuctema uMeeT eAMHCTBEHHOE PEIlIEHNE, KOTOPOE OMPEEISIETCS 0
a1 A2 A3

dbopmyiam Kpamepa: X= 7 LY==
Haiinem onpenenurenu 41, 42, 43 w nojnctaBuM MOJydYeHHbBIE 3HaUYE€HUS B (POPMYIIBI
Kpamepa:
2 1 T3
_n
A= 2 =3 -1 G|=—i2s+it=-2 :}-K=—;=E
12 -3 1 1% -4 &
o2 + i
H
A= 5 I=Q1 3 Dzii]—f:‘:}:‘fjr:—iz—l
S0y B o100
>3 Il BT & 33
N Lo RE ) }' 32 _1
A.=f3 2 H=3 & 8| =i-1H{-1FT =17 -2 -13 .38 =48 -3 =-i27=—-=
) i3 2 -1
5 -1 12 5 o-1 1z

OtBer: x=2,y=-1,z=1.
Metop I'aycca.
Meron ['aycca, Ha3pIBa€Mblii TaKKE€ METOJIOM MOCJIEIOBATEIBHOIO UCKIFOYEHUSI HEM3BECTHBIX,
coctoutT B ciaenymoomem. IIpu momoum sneMeHTapHBIX NpeoOpa3oBaHUIl CUCTEMY JIMHEWHBIX
yYpaBHEHUH MPUBOAAT K TakoMy BHAY, 4YTOObl €€ MaTpuua u3 Ko3((ULIHMEHTOB
OKazajach TPalmenMeBUAHON (TO ke camMoe, YTO TPEYroJbHOW WJIM CTYNEHYaToi) WJIH
01M3KO0M K TpaneuueBUIHOM (mMpsiMoii xox MeToaa I'aycca)
[Tpumep 2. Pemuth cuctemMy JIMHEHHBIX ypaBHEHUH, IPUMEHsIs 00paTHBIN X0 MeTtoaa ['aycca:
x+y+ z=6
y+2z=18
z=13
Pemenue. B nanHoO# TpanenueBuHON CUCTEME NIEPEMEHHAS Z OJHO3HAYHO HAXOAUTCS U3
TpeTbero ypaBHeHus. [loncraBisem e€ 3HaueHUE BO BTOPOE YpaBHEHHE U M10Jy4aeM 3HAaUEHHE
MepeMeHOM y:
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y+o=8

y=2
Teneps HaM U3BECTHBI 3HAUCHUSI YKE ABYX MEPEMEHHBIX - Z U y. [lofcTaBisieM ux B mepBoe
ypaBHEHHUE U MOJIy4aeM 3HaYEHUE NEPEMEHHOM X:
x+24+43=46
x=1
Takum 00pa3om, MOTYUUITH PEIICHUE CUCTEMBl YPaBHCHHI:
[x:l; y==2 2:3)
[Tpumep 3. Ilpenmpusitue BbITycKaeT NpoAyKUMIO Tpex Buios: Pi,P»,P; u ucnomeiyer ceipre
JIBYX TUNOB: S; U S,. HOpMBI pacxojia ChIpbs XapaKTepU3yIOTCSI MaTpULIEH
2 3
A=|5 2|, rue xaxnplii anemenr a;; (i=1,2,3; j=1,2) MOKa3bIBAET, CKOJBKO €IMHMIL IIPOAYKIIUH j-
1 4
THTIA PACXOyeTCs Ha IPOU3BOJICTBA SAMHUIIBI MPOAYKIMH 1-T0 BUAA. [1aH BITycKa MpOAYKITUU
3anaH MaTpunei-crpokoit C=(100 80 130), cToMMOCTh €AMHHIIBI KaXKI0TO TUTIA CBHIPHS (JIeH. €11.)
— MaTpHUIEH-CTOIOIIOM

30
50
Omnpenenuth 3aTpaThl ChIpbsi, HEOOXOAUMBIE JJIsl TJIAHOBOTO BBIMYCKA MPOAYKLUHU, U OOLIYIO
CTOUMOCTD CBIPbA.

Pemenue. 3atpatel 1 —To ceipps coctaBistor S;=2:100+5-80+1:130=730 ex., nosToMy MaTpuLa-
CTPOKa 3aTpart ChbIPbs S MOXeT OBITH 3alKrcaHa Kak IIPONU3BCIACHUC

B:

2 3
S=C-A=(100 80 130)-|5 2|= (730 980)
1 4

Torma obmas crouMocTh chipbst Q=730-30+980-50=70900 neH. en. MoxeT OBITH 3amMKcaHa B
MarpudHoM Buzae Q=S-B=(CA)B=(70900).00mu1yt0 CTOUMOCTb CHIPbsI MOXHO BBIYHUCIUTH U B
APyromMm IMoOpsAAKEe: BHA4YAJIC BBIYHUCIHMM MaTpUlly CTOUMOCTEN 3aTpar CbhIpbd Ha CAWHUIY
MPOIYKITUH, T.€. MATPHILY

2 3 30 210
R=A-B=|5 2 ( 5 O): 250 |, a 3aTeM 0OIIYI0 CTOUMOCTH CHIPbS
1 4 230
210
Q=C-R=(100 80 130)-/250 | = (70900)
230

3agaHus A1 NPAKTHYECKOH padoThI

1.PemnTh cucteMy JIMHENHBIX YpaBHEHUM MeToioM [aycca:
Bapunant Nel

3x,+x,—x;=—5
—2x,+2x,+x;=—1
X, —x,+3x;,=11

Bapuant Ne2
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X +2x,+4x,=31
Sx,+x,+2x,=29
3x,—x,+x;,=10
2.3anaya.
BapuanTt Nel.
IIpeanpustiie BbITyCKAaeT NPOAYKIMIO Tpex BuaoB: PP, P;u ucnome3yer ceippe AByX
TUINOB: S; ¥ S>. HopMBI pacxoia CeIpbsi XapaKTEpU3YIOTC MaTpULIEH

1 3
A=|3 1|, rme xaxmwii osnement a; (i=1,2,3; j=1,2) IOKa3bIBAET, CKOIBKO €IMHHIIL
2 4

MPOAYKIMH j- TUIA PACXOAYETCs Ha MPOM3BOJACTBA €AMHULBI MPOAYKIHUH 1-ro Buaa. [lman
BBIITyCKa MNPOAYKUMHM 3amaH Mmarpuuei-ctpokoit C=(50 50 100), cToMMOCTh €IUHMIIBI

Ka)XJIOTO TUTIA CBIPA (IEH. €]1.) — MaTpulei-cTonoom B =

30

OHpeI[eJ'II/ITB 3aTpPaThl ChIPbA, HeO6XOI[I/IMBIe AJId TNIAHOBOT'O BBIITYCKA MPOAYKIHU, U 06]1_[}/'}0
CTOUMOCTD CBIPbA.

Bapunant Ne2
[Ipeanpusite BhIMycKaeT NpPOAYKIUIO Tpex BuaoB: P ,P,,P;u ucnonb3yer coippe ABYX
TUTOB: S; U S,. HopMBI pacxoja CeIpbs XapaKTEPU3YIOTCSI MaTPULICH

2 3
A=|4 1|, roe xaxnmeli snemenT aj; (i=1,2,3; j=1,2) NOKa3bIBAaeT, CKOJBKO €IUHMII
1 2

MNPOAYKIMH j- THUIA PACXOAYETCS Ha MPOM3BOJACTBA €AMHHUIIBI MPOAYKIUH i-ro Buaa. [lmax
BBITyCKa MPOAYKIHH 3a7aH MaTpuieii-ctpokoit C=(30 50 50), CToMMOCTb €TUHHUIIBI KaXKI0TO

30

20)

Omnpenenuts 3aTpaThl ChIPbs, HEOOXOAUMBIE JUIS TJIAHOBOTO BBIITYCKa MPOIYKIUHU, U OOLIYIO
CTOMMOCTb ChIPBSI.

THUTIA CBIPHS (JEH. €1.) — MaTpuIlei-cTonoom B =

KonTpoJbHBIE BOIPOCHI
1. B dewm 3akmrouaercs meron Kpamepa?
2. B uem 3akmouaercs meton ['aycca?
3. TlonsTue oOpaTHOM MAaTPHUIIHI.
4. Kak BBIYMCIUTH C€0ECTOMMOCTh MPOIYKIIUHU C MTOMOIIIBIO 00paTHOM MaTpUIIbI?

4 KOHTPOJIBHO-OHEHOYHBIE MATEPHUAJIbI
JJIA IPOMEXKYTOYHOU ATTECTALIMA ITO YYEBHOU
JAACIHHUIIVIMHE «<MATEMATHUKA»

[lpenmeroM OLEHKM SBISIOTCSA YMEHHS W 3HaHUS, o0mue M NpodecCuoHaNbHbIE
komrnereHIMU. OLleHKa OCBOCHUS IIPEYyCMaTPUBAET 9K3AMEH.
1. YcnoBus npoBeieHUsl —yCcTHasi U MHCbMEHHas (opma.
2 BpeMms BbIOJHEHUS 3aAaHUs — 45 MUHYT.



—2,2_ 3
8. HccnenoBath QyHKIHIO S =3x7- 0y MOCTPOUTH €€ TpaduK.

9. BpuuCIUTH 3HAUYEHUE TPOU3BOIHON CIIEAYIONMX (QYHKINUN B TOUKE

10

11

12
13

14

15

16
17
18

19

20

21

IIpuMepHBIi NepeyeHb 3aJaHUI

1.

Brranciuts npenen

Sx

1+l
3x

lim

X— 0

2. BpUCIUTD NpPEaEb:

lim

7.

564 - 0 +1

a) 7 20 4x G e xT -4 gy e 4 2x

lim

Brranciuts npeaen

Brraucnuts npeaen

Brerauciouts npeaci

Brrunciuts npenaen

UccnenoBath GyHKITHIO

x° +2x

lim

. sinl7x
Iim—————

x>0 sinSx

. sinSx
Iim

x—0 3x

2
. 3x“+x
lim———
=0 x° - 2x
lim

¥ 8 x-8

Fx) =%

2) f(x) =8x* - Inx. 6) f(x)=x’+5x

. Haittu npousBoanyio gyHkimy »

. Haittu mpousBognyto dynkiuu » ¢ .
=1n(8x* - 3x? +2)

- X +x?- 2x

. Haitti npousBoinyo dyHkimy -~

. HaliTu HeomnpeneneHHbIi HHTETpal

_11x-8

y —_
. Haiitn npousBoanyto pyHKIUU 2x+4

2x°-8

x*-4

x* - 10x+16

x-6 Xo
Ha HEMPEPBIBHOCTH B TOYKE

=(x4 - 5x° +)c)7 '

J

. Haiitu HeomnpeneleHHbIN HHTErpal METOIOM 3aMEHbI IIEPEMEHHOMN

. Haiitu HeomnpenesleHHbIN HHTErpaj METOIOM 3aMEHbI IEPEMEHHOMN
. Haiitu HeomnpeiesIeHHbIN HHTErpajl METOIOM 3aMEHbI IEPEMEHHOMN
. Haiitu HeomnpeiesIeHHbIN HHTErpajl METOIOM 3aMEHBI IIEPEMEHHOMN

3
J‘(Sx +1)dx
. Beruucauts onpeneneHuslii uarerpain °

1J‘(x - 5)xdx

. BeruncnuTh onpenenaeHHbI HHTErpan ©

2 3 4
J2x +Xx
X

. Beruucnute onpeaeneHHbii narerpan ©

Xo =

fxz " dx
J(6x +1 1)4dx
fcos(6x - Ddx

fsiné X -COS xdx
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2 30 -1 0 3
A=-2 1 8| B=|2 4 1
2 4 3 1 30

22.

23

24.
25.

26.

27.

28.

Haiitn matpunty C=34+B, ecnun

9

PemmmTh cuctemy NTMHEMHBIX ypaBHEHUN MeTo10M ["aycca.

x, +3x, - 2x; =4,
x, +4x, - x; =7,

2x, +x, +x; =3.

—g,2 .
CKOpPOCTh JBIKEHHS TOUYKM H3MEHSETCS 1o 3akomy YV =>f +41+2 (w/c). Haiitu myts s,

PO IEHHBIN TOUKOMU 3a 4 ¢ OT Hayaja JABU>KCHHUS.

.2
BBIUKCIIHTL 06BEM Tella, TIOTYYEHHOTO OT BPAIICHHUs (DUIYpPbl, OTPAHMUCHHOMN TUHUSIMHE » —~ |

y =0 , X =1 , X :3, BOKpyT ocu Ox.

. Pemmmthb cuctemy NTMHEHHBIX ypaBHEHUN METOIOM 00paTHON MaTpPHIIBI.
Pemuth cucremy MHEHHBIX ypaBHeHUH 0 popmynam Kpamepa.

—2 _ _
BBIYNCINTD IUIOLIAAb (GUIYpPbI, OrPAHMYCHHOM TuHuAMH ¥~ | Y _0, x=1 x=2
HIkana oueHKH 00pa3oBaTeIbHbIX JOCTHKEHU I

[IpoueHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

OLICHKa YPOBHA MTOATOTOBKHA

Oamn (oTMeTKa)

BepOaIbHbIA aHAJIOT

90 =100

) OTIINYHO
75+ 89 4 XOpOIIIOo
51+74 3 YIIOBJIETBOPUTEIIBHO
menee 50 2 HEYJIOBJIETBOPUTEIBLHO

MUHHUCTEPCTBO HAYKH U BBICHIET O OBPA30OBAHUS POCCUMCKOM

®EJEPALINA
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OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA3OBATEJIBHOE

YUYPEXJIEHUE BBICIHIEI'O OBPA30BAHUA

«CAHKT-IETEPBYPI'CKHUM TOCYJAPCTBEHHBIN SKOHOMUWYECKUN

YHUBEPCUTET» _
KOJUVIEJ’K BUBHECA U TEXHOJIOT'MA

10 CIICHHAaJIbHOCTH:

IO AMCHUIIIINHE!

Kypc: ceMecTp:

PaccmoTtpeno Ha 3acenannu
DK3aMeHarMoHHbIHA OmiteT Ne ... LIUKJIOBOH KOMHUCCHU

[Ipencenarens :

« » 20 1.

IIpenonasarens N.0. ®amunus

TekcT 3amanns

(Tio/THCh)

K xomIuiexTy sK3aMEeHAIMOHHBIX OUJIETOB MPUJIAraloTCs pa3padOoTaHHbIe —MpernojaBaTerIeM 1
YTBEPKICHHBIC HA 3aCEIaHUN IUKJIOBOW KOMUCCUH KPUTEPUHU OIICHKHU T10 JUCIUTUIMHE.

JK3aMeHANMOHHbIE BOINPOCHI

1.

Nk

10.

11.

Marpuiibl, 1€HCTBUS HAJl MATPULIAMH.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsakos. [IpaBuio TpeyroiabHUKOB.

Omnpenenurenu n-ro nopsjaka. Teopema Jlamnaca.

OOparnast MmaTpuiia. AITTOPUTM HAXOXKIEHUS 00paTHON MaTpPHIIBI.

Panr marpuiubl. AJIropuTM BBIYMCIIEHUS paHra MaTpULI C IIOMOIIBIO 3JIEMEHTapHBIX
npeoOpa3oBaHUIA.

Cuctema nuHEWHBIX ypaBHeHHH. Meron oOpatHoit marpunbl. ®opmynsl Kpamepa.
Meron lNaycca.

[Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O IIpeenax.

ITpenen ¢yHKIMM IpHU X, CTpEMsSIIEMCS K OECKOHEUHOCTH. 3ameuaTelbHble IPEeebl.
Yucio e.

HenpepbIBHOCTh GYHKIIMU B TOUKE M HA MPOMEXyTKe. Touka HEpepbIBHOCTU (DYHKIIMH.
Touxka paspeiBa ¢pyHkuuu. CBoiicTBa HenpepbIBHBIX (pyHKIMHA. [Ipuparienue aprymeHnTa.
[Tpupamenue GyHKIHN.

[TpousBonnas  ¢ynkuuu. Jduddepennman  Qynkoun. [eomeTpudeckuid  cMbIch
MPOU3BOAHON. MeXxaHNYeCKUI CMBICI TPOU3BOTHOM.

Tabnuua npousBoaHbIX. [lousTHe cnoxHoM QyHKIMK. [Ipon3BoaHast CI0KHON QyHKITUH.



12.

13.

14.

15.
16.

17.
18.
19.

20.
21.

36

Cxema wuccinenoBanuss ¢yHkuuu. OOnacte onpexaeneHus (yHkouu. MHOXeECTBO
3Ha4eHUH (yHKIMHA. YeTHOCTh M HeueTHOCTh ¢yHkuumu. Hymm ¢ynkumu. IIpomexyTku
3HAKOMOCTOSHCTBA  (yHKUMU. Bospacranme u yObBaHMEe (QYHKUMH, HPaBUIO
HAXOXJCHUS TPOMEKYTKOB MOHOTOHHOCTH. TOUKM 3KCTpemMyMa (DYyHKIUH, MpPaBUIO
HaXOXKJEHUS SKCTPEMYMOB (DYyHKIIHH.

IIpousBogHple BBICIIMX MOPAAKOB. DU3NMYECKHUN CMBICI BTOPOM IPOU3BOJHOMN.
HccnenoBanue (pyHKIMU C TOMOIIBIO BTOPOM MTPOU3BOIHOM.

[TepBooOpasnas. Heomnpenenennsiit uHTerpai. OCHOBHBIE CBONCTBAa HEOMPEIEICHHOTO
MHTETpaa.

Tabnuna HeonpeeIeHHbIX HHTETPAJIOB.

MeToapl MHTETPUPOBAHUS: METO HENOCPEACTBEHHOTO NMHTETPUPOBAHMS; METO 3aMEHBI
NEPEMEHHOM (METO/1 OJICTAHOBKH ); METO/I HHTETPUPOBAHUS IO YaCTSIM.

Onpenenennblii nHTerpan. Ilonsarne uHTErpanbHON CcymMMBL. JlOCTaTO4HOE YCIOBHE
CYIIIECTBOBAHHMS OTPE/ICICHHOTO HHTErpaja (MHTErpUpyeMOCTH (QYHKIIHH).

OCHOBHBIE ~ CBOMCTBA  ONPEACIEHHOIrO  HMHTerpana. l['eoMeTpHuecKkmii  CMBICI
OIpEIeIEHHOr0 UHTErpaa.

MerTobl BbIYMCIIEHUS OonpeeeHHbIX nHTerpanoB. @opmyna Hetorona-JleitbHuna.
['eomerpruueckue U GU3NIECKUE TPUIIOKEHHUS ONPEICTICHHOTO HHTETpaIa.

@DyHKIMH HECKOJIBKUX NTEPEMEHHBIX. YacTHBIE IPON3BOJHBIE.

33.IloHATHE COOBITHS W BEPOSTHOCTH COOBITHS. [[0OCTOBEpHBIE M HEBO3MOXKHBIC COOBITHS.

Kitaccnueckoe onpeneneHne BEpOSITHOCTH.
34.Teopema cioxeHus BeposiTHocTel. TeopeMa yMHOKEHHS BEPOSITHOCTEH.

35.Cayyaitnas BenuuuHa. JIMCKpeTHas: U HENPEpbIBHAS CIIydYaiiHble BEJIMYMHBI. 3aKOH

pacnpenesnieHuss AMCKPETHOM CIIy4YalHOW BEJIMYMHBI.

36. MaTeMaTnyeckoe 0KHJIaHUE JUCKPETHOM CIly4ailHOWM BEJIMUYMHEL. Jucriepcus ciaydaiiHON
BennunHbl. CpeHee KBaApaTUUHOE CIIy4aiiHOM BETMYMHBI

3K33MCH3HHOHHI)IC 3aJJaHusA

1.Beramcauts npegen lim

Sx
1+L
X

5x'—x’+1 3+2 x -4

X— 0

2.BsrumcnuTs npezensi:a) lim ————; 6) lim ; B) lim

3.Berancnuts npezen lim

4 Beraucauts npegen lim

xoo 2X +X xmo X2 — v X2 X
sinl7x
x—0SInS x
sin 5 x
-0 3Xx
X+ x

5.Bbraucnuts npeaen lim

6.Berancnuth npenen lim

7.Mccnenosats dyukuuio f [ x|=

Hox -2x
¥ —10x+16
x—38 x_8 ’

Ha HEMPEPHIBHOCTH B TOUYKE X =0,

X
-6

2 3
8 Uccnenosats Gynxumio f(x|=3 x°— x° u mocTpouts ee rpaduk.
9.BBIUMCINTE 3HAUEHUE IPOU3BOJHOM ClieAyIoIuUX (yHKIU B Touke X,=4:

a)f( ) 8x’—Inx; 6)f[ |=x’+5x.

10.HakiTn npousBoHy10 QyHKIMHA 3 = (x4 —5x"+x )7.

1x—8

11.Haiiti npousBoHYyIO QYHKIIUH Y = 127_'_4
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x’—8

12 Haiiti nponsBoaHyo GyHKIMA y=e’

8x*—3x+2).
,[4 X +x 2de.
X

13.Haiitu npousBoaHyto pyHKIMU y=In

14.HaiiTn HeonpeIeIEHHbIA UHTETpall

. ., o 2 }
15.Haiitu HeonpeeIeHHbIM HHTErpal METOI0M 3aMEHBI IEPEMEHHOMN f x"-e" dx.

v o o 4
16.HaiiTu HeonpeeieHHbI HHTErpal METOI0M 3aMEHbI IEPEMEHHON f |6 x+11)"dx.
17.HaiiTn HeonpeIeIEHHbIA UHTETPAJl METOJIOM 3aMEHbI TIEPEMEHHOI f cos(6x—1)dx.

3

1 8BbryucanTh onpeaeeHHbIA HHTEerpal f 15x+1]|dx.

0
1

19.BbruncanTh onpeeneHHblil HHTerpai f |x—5)xdx.
0

2 3, 4
. 2x7+Xx
20.BeraucanTs onpeaeneHHbli naTerpan | ———dx.
0 X

21.CKOpOCTh JBMKEHUS TOUKH M3MEHSETCS MO 3aKOHY v=>5"+4¢+2 (m/c). Haiitn myTs s,

MIPOMICHHBIN TOYKOM 3a 4 C OT Havasa JABMKCHHUS.

22.BbUCIUTh 00BEM Tela, MOMyUYEHHOTO OT BpalleHust GUTypbl, OTpAaHUYECHHONW JTUHUSIMU

y:xz, y=0, x=1, x=3, Bokpyr ocu Ox.

23.BeraucauTs mwiomanabs GUrypsl, OrpaHiYEeHHON JTMHUSIMHA y:x2, y=0,x=1, x=2.
24 Pabounii 06cmy>kuBaeT Tpu cTaHKa. BeposSTHOCTH TOTO, YTO B TEYEHHE Yaca CTAHOK He
TpeOyeT BHMUMaHUs pabodero, paBHa misi nepBoro cranka 0,9, mns Broporo — 0,8, mis
Tpetbero -0,85. HaiiT BeposATHOCTH TOTO, YTO B TE€YEHHE 4Yaca XOTA Obl OJUH CTaHOK
notrpe0yeT BHUMaHUs pabodero?

25.CnyyaiiHasi BeIMYMHa X pacnpeeseHa no 3aKkoHy

Xi 0,5 1 1,5 2

pi 0,2 0,3 0,4 0,1

Haititu maremaTuyeckoe OKHJIaHWE CIIy4YaliHOW BETUYUHBI X.
26 CnyyaiiHasi BelMuMHa X pacnpe/ieeHa no 3aKkoHy
xi | 3 4
pi 0,2 0,5 0,7
Haittu nqucniepenro ciydaitHOM BEIUYUHBIL X.
27]1ns  BBIOOPKH, TIPEICTABICHHOW CTAaTHUCTHYECKUM PSIOM OMPENETUTh CpeaHee
3HAYCHHUE.

7 10 15 20 25
7
ni 4 6 4 2
2817151 BEIOOPKH, TIPEACTABICHHOW CTATUCTUYECKHUM PSIJIOM ONIPEICIIUTD TUCIIEPCHIO.
X1 15 16 18 19
ni 1 4 5 2

29.B marazusH noctynuiao 30 HOBBIX TEJIEBU30pPOB, CPEAU KOTOPBIX 5 HUMEKT CKPBITHIE
nedextel. Haynauy orOupaercs oauH TeneBu30p A IpoBepku. KakoBa BeposSTHOCTH
TOTO, YTO OH HE UMEET CKPBITHIX /1e(heKTOB?

30./[Ba paBHOCWJIbHBIX IIaXMaTHUCTa UIPAIOT B IIaxMaThl. UTO BeposTHEE: BHIUTPAThH JBE
NapTUH U3 YEThIPEX WIM TPU U3 IECTH ( HWYbM BO BHUMAHHUE HE MPUHUMAIOTCS)?

[IIxana oreHKM 0Opa30BaTEIBHBIX JOCTHKECHUM
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[IpouieHT pe3yIbTaTUBHOCTH Ouetka ypoBHs OrOTOBKH
(MpaBHITBEHBIX OTBETOB) Gasut (oTMETKa) BepOaIbHbIN aHAJIOT
90+ 100 5 OTJIMYHO
75+ 89 4 XOPOLIO
51+=74 3 YAOBJIETBOPUTEIBHO
Mmenee 50 2 HEYJIOBJIETBOPUTEIBHO

Onenka
IK3aMeHa

TpeGoBanus Kk 3HAHUAM

«OMIAUYHO»

O1eHKa «OTIMYHO» BBICTABIISETCS CTYAEHTY, €CIM OH TNIyOOKO M MPOYHO
YCBOWJI ITPOrPaMMHBIN MaTepuall, HCYEPIBIBAIOIIE, [TOCIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro H3JIaraeT, yMEeT TECHO YBS3bIBaTb TEOPUIO C
IIPAKTUKOH, CBOOOAHO CHpaBis€TCAs € 3aJadaMd, BONPOCAMU U APYTUMHU
BUJAaMU IPUMEHEHUs 3HAHWM, NPUYEM HE 3aTPyAHSETCS C OTBETOM IpHU
BUJIOM3MEHEHHUHU 33JaHUH, UCIOJIb3YET B OTBETE MaTepual MOHOrpadu4eckoi
JUTEpaTyphl, MpPaBUILHO OOOCHOBBIBAET TPUHATOE PpELICHUE, BIIAJCET
Pa3HOCTOPOHHUMU HABBIKAMM M IPUEMAMH BBIIIOJHEHMS IPAKTUYCCKUX 3a1a4.

«xopouto»

OHCHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPJA0 3HACT MaTCpHUal,
rpaMOTHO ¥ 1O CYHICCTBY MH3Jarac€t ¢€ro, HC JOIIyCKasd CYICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MpPaBUJIBHO MNMPUMCHACT TCOPECTHUYCCKHUC
IMOJIOKCHHUA TIIpU PCHICHHUU [MPAKTUYCCKUX BOIIPOCOB U 3a4ad, BJIAACCT
HCO6XO)II/IMI)IMI/I HaBbIKaMU U MTPHUEMAaMHU WX BBITTOJHCHHUS.

«y00871eme0
PUMENbHOY

OneHka «yAOBIETBOPUTEIILHO» BBICTABISAETCA CTYJEHTY, €CIM OH HMEET
3HAaHHA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWJI €T0 JeTalled, JOIyCKaeT
HETOYHOCTH, HEAOCTATOYHO TpaBWIbHBIE (POPMYJIHUPOBKH, HAPYIICHUS
JIOTUYECKOU TOCIEI0BAaTEIIBHOCTH B M3JI0KCHUM IIPOIPaMMHOIO MaTepHala,
UCTIBITHIBACT 3aTPYHEHUS IIPU BBIIIOJHEHUN MPAKTUUECKUX paloT.

«Hey00e1ema
opumensHo»

OneHka «HEYIOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTENIBHOM YacTH IPOrpaMMHOI0 MaTepuaia, AOIYCKAeT CYIIECTBEHHBIE
OIIMOKH, HEYBEPEHHO, C  OONBIIUMHU  3aTPYAHEHHUSIMH  BBIMIOJIHSET
npakTuyeckue pabotbl. Kak mpaBuiio, OlIEHKAa «HEYAOBJIETBOPUTEIHHOY
CTaBUTCSl CTyJIEHTaM, KOTOpble HE MOTYT MPOJOJDKUTE o0yueHue 06e3
JIOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.
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[Ipunoxenue

Koanduxkarop (mpuMepHbIii NepedyeHb) OLEHOYHBIX CPEACTB 1JIsl OLeHKH
3HAHUM, YMEHUI M YPOBHS C()OPMUPOBAHHOCTH KOMIIETECHIMH

Ne n/n
Koo
OYEHOUHO20
cpedcmesa

Tun oyenounozo
cpeocmea

Kpamias xapaxmepucmuxa oyenounozo
cpeocmea

IIpeocmasnenue
OYEHOUHO20 Cpedcmed
6 ¢onoe

1.

Henopas W/

poieBast urpa

CoBMmecTHas JIeSITEIIEHOCTD TpYIIIBI
oOyyaromuxcss W TOpernojaBareis — IMoJ
yIpaBJICHUEM IpenojaBaresis C  LEIbIo
pemieHusT yueOHBIX W MPO(ecCHOHATIBHO-
OpPHEHTHPOBAHHBIX 3a7ad IIyTEM HUIPOBOTO
MOJICIUPOBAHMS ~ peaNbHONH  MIpoOIeMHON
curyauun. [lo3BomseT OLEHHWBAaTH YMEHHE
aHaJIM3WpOBaTb W pemarb  THIUYHBIC
npodeccroHaNbHbBIE 33a49H

Tema (mpobrnema),
KOHIIENIUS,, POIM U
0>KMJIa€MBIH Pe3yJIbTaT

Pa3znoypoBHeBbIE
y4eOHBIC 3a/1a4H U
3aIaHuS

Pa3nuuaroT 3aa4u U 3aJaHus:

a) PEenpOIyKTUBHOTO YPOBHSI, IO3BOJISIOIIUE
OIICHMUBATh U AUArHOCTUPOBATH 3HAHUEC
(akTiueckoro mMarepuaia (6a30BbIe TOHATHS,
ANTOPUTMEIL, ()aKTHl) H YMEHHUE MTPABHIHHO
HCIIOJB30BaTh ClICHUAIbHBIC TEPMUHBI H
TIOHSTHS, Y3HaBaHHE OOBEKTOB U3YUCHHS B
paMKax OTpEJENEHHOTO pa3jienia
JIICLUTIIIHHBL;

0) pPEeKOHCTPYKTHBHOTO YPOBHS,
TTO3BOJIAIOIUE OLICHUBATH U JUATHOCTUPOBATH
YMEHHS CHHTE3UPOBaTh, aHAJIM3UPOBATD,
000011aTh (PaKTHIECKHUA U TEOPETHIECKHHA
MartepHal ¢ GOpMyITMPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJIEHHUEM IIPHYMHHO-
CJIC/ICTBEHHBIX CBSI3EH;

B) TBOPUYECKOTO YPOBHSI, MO3BOJISIOIIUE
OIICHMUBATh U AUArHOCTUPOBATHL YMCHMU,
HHTETPHUPOBATh 3HAHUS pa3IHMYHBIX o0JacTeil,
apryMEHTHPOBATH COOCTBEHHYIO TOUKY
3peHus

Kommiekr
Pa3HOYpPOBHEBBIX 3a7a4
W 3aJaHHi

Pacuerno-
rpaduyeckas
pabota

CpencrtBo  MpOBEpKHM  YMEHUH  NPUMEHSATHh
MOJTy4CHHBIC 3HaHUs 1o 3apaHee
OINpENETICHHOW METOUKE AJIS pelleHHs 3a1a4
WK 33JaHUH [0 MOMYJIIO WIM JUCHUIUIMHE B
LIEJIOM.

3aJaHuN
BBIITOJTHEHUS

Komrmekr
s

pacueTHo-
rpaduveckoit paboThI

Pedepar

IIpoxykT camocTOsTETHHOM pabOTHI CTyICHTA,
MIPECTABIAIOMUN CO00I KpaTKoe H3II0KEHHE
B ITICEMEHHOM BUIE MIOJTY4EHHBIX
pe3yIbTaToB TEOPETHYECKOTO aHanmu3a
ONpPENETICHHON TEeMBl, Iie aBTOP PacKpbIBaeT
CyTh HCCIeIyeMOHW mpoOJieMbl, TNPUBOAUT
pa3IM4YHBIE  TOYKM  3pEHHs, a  TakKxke
COOCTBEHHBIE B3IJTISI/Ibl HA HEE.

Tewms! pedepaToB

Hoxian,
cooO0menne

IIpoxykT caMoCTOSATETHHOM pabOTHI CTyICHTA,
TIPECTABIISIOIINI coboit myOmaHOe
BBICTYIIJICHUE no MIPEICTABICHUIO
MOJIy4E€HHBIX pe3yNbTaToB peueHust
ONPEJICTICHHOMN TEMBI.

TeMmsr
COO00IIIeHHIT

JIOKJIa/IOB,

Tect

CpencTBo KOHTPOJIsI, HANPaBJIeHHOE Ha
HPOBEPKY YPOBHS OCBOCHHUS
KOHTPOJIUPYEMOTO TEOPETUUECKOTO 1
MPaKTHYECKOr0 MaTepuaa 1o

Donpg
3aJIaHuHN

TCCTOBBIX
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JUAAKTUYECKUM €IUHHULIAM JACLHUILTUHBI UK
npodeccronansHoro Moxyist. Cucrema
CTaHJapTU3UPOBAHHBIX 33JaHUIl,
IIO3BOJISIIOIAs aBTOMATU3UPOBATh IPOLEAYPY
M3MEpPEHUs YPOBHS 3HAHUI U yMEHUM
oOyJarommxcs

IMpakTuueckue D10 3amaHWsA, € TIOMOINBIO KOTOPHIX Yy | Bumel:  HaOmronenwe,
padoTEI yyanmxcsi (GopMHUpYIOTCS M Pa3BHBAIOTCS | U3MEpEHHE, OIIBIT,
(mpakTH4ecKoe NpaBHIBEHBIC IPAKTHYESCKHIE NCHCTBUSL. KOHCTPYHpOBaHHE U
3a71aHue) Op.  3amaHus Ui
MPAaKTHYECKUX PadOT
Habmonenue HucTpymeHT cOopa nHPpOpPMAITUH ISt Ienb, 0OBEKTHI
yCTaHOBJICHHS] ()aKTOB HabogeHus, obpaser
JHCTA YIS
(uKCUpOBaHUSA
pe3yIbTAaTOB
HaOJIIOIEHHS
DKk3aMeH Bkirouaer B cebst mepedeHs BonpocoB 1o Y/ | kommoHoBKa

BapPHAHTOB, OUJIETHI
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