MoanucaH: Ckokos P.}O., pektop
BM3IM
Oara: 2023.05.23 13:10:28+03'00'

[Ipunoxxenue 2 x paboueit mporpamme
ITUCHUILINHEL « MaTeMaTHKa»

I'OCYJAPCTBEHHOE BIO/DKETHOE OGPA3OBATEJIbHOE YUPEXJIEHUE
. BBICILET'O ObPA3OBAHUMA
«BOJDKCKNU MHCTUTYT 9KOHOMUKU, ITEAATOI'MKU U TTIPABA»

Bokckui coruaibHO-IIEJarOTHMYECKUU KOJIJIEHK

@DoH/1 OLIEHOYHBIX CPEICTB
0 JUCHUIITITHHE
«MaremaTuka»

CrennanbHOCTB:
38.02.01 OxoHoMHUKA U OyXTraJTepCKHi y4eT (110 0TPaCJIsiM)

YpoBeHb 00pa3oBaHUsL:
cpeaHee npogeccHoHabLHOE 00pa3oBaHue

KBanudukanus BeITyCKHUKA:
byxranrep



Conep:xkanue

1 IlepeyeHb KOMMIETEHLMH, KOTOPHIMH JOJKHBI OBJIAAETh OOydarollyecs: B MPOILECCEe OCBOCHUS
00pa3oBarelbHOM MPOrpaMMBbl, OMUCAaHUE IOKa3aTeleil, KpUTEPUEB OLICHUBAHUS KOMIICTCHIUH,
OTTMICAHUE TITKAIT OTICHIBAHIIST «.. . veeuveessreesteessseasseessseeseessseasseessseanseeasseasseeasseaseessseesseennneaneeanneeneennneenns 3
2 TumnoBble KOHTPOJBHBIE 3aJaHMs, HEOOXOIWMBIC [UIsI OIEHKH pPE3yJIbTaTOB OO0y4YeHHUS,
XapaKkTepu3yrommx ¢GOopMUPOBaHHE KOMIIETEHUUH B Ipolecce OCBOEHHUS 00pa3oBaTelbHON
0 RLO 02 Y LY 0 PP PR 6
2.1 TunoBbie KOHTPOJIbHBIE 3aaHHs], UCIIOJIb3yEeMbIe ISl IPOBEICHUS BXOJHOTO KOHTPOJIA ....... 6
2.2 TunoBbie KOHTPOJIBHBIE 3aJaHUSI, UCIIOJIB3YEMBIC IS TEKYIIETO0 KOHTPOJIS MO AUCIUILIINHE 1
2.2.1 Meroanyeckre MaTepHalibl, HMCIOJb3yEeMbI€ JJISI TEKYIIEro KOHTPOJISI 3HAHUM IO

D107 (030708 00103 (<P 7
2.2.2 Bonpochl, BEIHOCUMBIE HA CAMOCTOSTEIBHOE UBYUCHHE ...eeeervrrreessirrreessirrreesssssnneesssnneeesns 8
2.2.3 3amaHus A1 CAMOCTOSTEIIBHOM PAOOTBL. .....ccuvveveierieesieeeieesieeessiessneasseesseeessesssnesseesssessseees 9
2.2.4 TUTIOBBIE BAZAHTIST evvvvruunseeesesesssssnssssessesesssssnntesesesesssssnnteeeeesesssssnteeetesesstsm e 15
2.2.5 3a1aHus IS KOHTPOIBHOM PAOOTBL...cuvvevvieteeistiesieesstiesieesteesseeassesssesasseesseesssessssesssesssnens 20
2.3 TumoBble KOHTPOJBHBIE 3a/laHUs, HCHOIb3yeMble Ui MPOMEXKYTOYHOW aTTECTALUU II0
D187 003070117405 (< U 22

2.3.1 IlpumepHBIii IepeYeHb BOMPOCOB K AU dhepeHIpOBaHHOMY 3a4€Ty MO0 AUCIUILTUHE.... 22
2.3.2 [lpumepHoe 3aanue Ha MU HEepeHINPOBAHHBIN 3aUET 10 TUCIHILTHHE



1 IlepeyeHbp KOMIETeHUHH, KOTOPHIMHM J0/LKHBI OBJIaJeTh OOyyawluMecss B INpoLecce OCBOEHHS 00pa30BaTe/JbHOW NPOrpamMmbi,
ONMCaHUe MoKa3aTeeil, KpUTepHeB OLleHMBAHUS KOMIIETEHIIUH, ONMCAHNE IIKAJI oLeHMBAHUS

Ilepeyenb KoMmeTeHI U

IToxa3aTenn oneHNBaHUSA
KOMIIETEHII NI

Kpurepun oueHuBaHusi KOMIeTEHIM A

HIxaJnaa
OLICHNBAaHUSA

OK 01. Beibupats criocoObl pemeHus 3aaay
npodeccnoHanbHOM NeSITeNIbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM
OK 02. MHcnonb3oBaTh COBPEMEHHBIC
CpeacTBa IIOMCKa, aHaJn3a u
HMHTEPIPETALNH uH(popManuu u
nH(pOPMAIOHHBIE TEXHOJIOTHH JUIs
BBITIOTHEHUST  3a/a4y  MPOQeCCHOHATBHON
NEeSITeIbHOCTH

OK 03. IlnanupoBaTb M peaJu30BbLIBATH
coOCTBEHHOE poheccuoHaIbHOE u
JUYHOCTHOE pa3BuTHE,
IIPEANPUHUMATEIBCKYIO  JESTEIBHOCTh B
npo¢eCcCuOHAIIBHON NeSITeTLHOCTH,
UCMOJb30BaTh 3HaHMA MO0 (hUHAHCOBOU
IPaMOTHOCTH B Pa3jIMYHBIX JKU3HEHHBIX
CUTYaIUsIX

OK 04. D¢ dhexTuBHO B3aMMOJIEUCTBOBATH U
paloTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 05. OcymecTBiasiTh YCTHYIO U
IIMCBMEHHYIO KOMMYHHKAIIHIO Ha
rOCy/lapCTBEHHOM  SI3bIKE C  Y4E€TOM
0COOEHHOCTEH COLMAILHOTO M KYJIBTYPHOTO
KOHTEKCTA.

IIK 1.1. Ob6pabatbiBaTh
Oyxrajiarepckue JOKYMEHThI
I1K 1.2. Pa3pabaTbiBaTh U COTJIACOBBIBATH C
PYKOBOJICTBOM OpraHM3alluM pabouyuil miaH
CUETOB OYXTaJITEPCKOTO yueTa OpraHu3anuu

NIEPpBHUYHBIC

- 3Haem 3HaUYCHUE MaTEMaTUKU
B npodeccuoHaIbHON
JESATENIbHOCTH U IIPH OCBOEHUU
IIICC3;

OCHOBHBIE  MaTe€MaTHYeCKHE
METOJIbl PEIIEHUS MTPUKIAJHBIX
3aga4 B obsacTu
npogeccuoHaIbHON
NeSITENIbHOCTH;

OCHOBHBIE IOHATUS U METOJbI
MaTeMaTH4eCKOIo aHanun3a,
JUCKPETHON MaTEMaTHKH,
JUHEWHOW anredpbl, TEeOopuu
KOMIUIEKCHBIX YHCEJl, TEOpUu
BEPOATHOCTEMN 51
MaTeMaTHYeCKON CTaTUCTUKH;
OCHOBBI ~ MHTErpaJbHOTO U
nuddepeHInaIbHOTO
HCYHCIIEHUS.

- ymeem peniaTh INPUKIIAIHBIE
3a/1a4u B obsacTtu
npo¢eCCUOHATHHON
NESATENBHOCTH

- umeem 0a306vle 3HAHUA 3HAYCHUS
MaTeMaTHKU B npodeccuoHaIbHON
nestenbHocTH U npu ocBoeHuu [IICC3;
OCHOBHBIX ~ MaTeMaTHYECKUX  METOJOB
pelieHnsT TPUKIATHBIX 3a1a4 B 00JacTu
npo¢eCCHOHATILHOM 1€ TENbHOCTH;
OCHOBHBIX TIOHSATHHA 17§ METOIOB
MaTeMaTHYECKOro  aHajiu3a, JUCKPETHOU
MaTeMaTUKH, JIMHEHHOW anreOpbl, TEOpUHU
KOMILJIEKCHBIX YHCEJI, TEOPUH BEPOSTHOCTEH
¥ MaT€MaTH4YEeCKOW CTaTUCTHKH,

OCHOB UHTErpajbHOTO u
TG hepeHIMaTbHOrO HCUUCICHHUS.

- yMeem pelmiaTh NpPUKIAIHBIC 337a4d B
001acTi npoecCHOHANBHOM JesITETbHOCTH

YIIOBJIETBOPUTEIBHO

- 3Haem 3HaYeHWe  MaTeMaTUKH B
MPOPECCUOHAIBHON JIEATETLHOCTH W TIPH
ocBoeHuu IITICC3;

OCHOBHBIE MaTeMaTHIeCKre METOIBI
peleHuss TNpUKIAJHBIX 3aJad B 00JacTu
PO eCCHOHAIBHON JIEATEHBHOCTH;
OCHOBHBIE MOHSATHUS U METOIbI
MaTeMaTHYECKOTO  aHaju3a, JUCKPETHOM
MaTeMaTHKH, JUHEHHOW anredpsl, Teopuu
KOMIUICKCHBIX YHCEJ, TEOPUH BEPOSTHOCTEU
¥ MaTeMaTU4YeCKON CTaTUCTHKH;

OCHOBBI WHTETPAITHHOTO "
TG pepeHIaTIbHOr0 HCUUCICHHUS. |

- yMeem Ha OCHOBE THUIIOBBIX IPHMEPOB

XOpO1LLIO

1 o
Jannwiii pazoen ucnonvsyemes 6 paboyux npocpammax OUCYUNIuH




.« IToka3zaTenn oneHNBAHUS . HIxaJnaa
IlepeyeHb KOMIIETEHIUI » Kpurtepuu oneHnBaHus KOMIeTEeHIUH
KOMIIeTeHIHil OLICHMBAHUS

I[IK 2.1. ®opmupoBaTh OyXrajirepckue pelmate NpUKIATHBIE 3a7adyd B 00JacTu
IIPOBOJIKM IO Y4€Ty aKTUBOB OpraHU3aluu npodecCHOHATBHOM 1 TeIbHOCTH
HAa OCHOBE paboyero IUIaHA CUYETOB
OyXrajaTepckoro yuera
IIK 2.2. Beinonnate MIOPYy4YEeHUs
PYKOBOJICTBA B COCTaB€ KOMHCCHM 11O - 3Haem 3Ha4YeHue MaTeMaTHUKU B OTIIMYHO

HWHBCHTapHU3alluyi UMYIICCTBA B MCCTax €ro

XpaHeHus
I[NIK 2.3. [IlpoBoauTh TOATOTOBKY K
WHBEHTapHU3aIlH u MIPOBEPKY
JNEHCTBUTEIBLHOTO COOTBETCTBUSA
(bakTUYeCKUX JaHHBIX HMHBEHTAPU3ALUU
JAHHBIM y4eTa

I[IK 2.4. OrtpaxaTte B OyXTraaTepcKHUX
MPOBOJIKAX 3a4eT M CIUCAHHWE HEI0CTaur
LIEHHOCTEN (perynupoBath
WHBEHTapU3al[MOHHbIE Pa3HUIIBI) o
pe3ysibTaTaM MHBEHTApU3aluu

[IK 2.5. [IpoBoauTh MPOLEAYPY
WHBEHTapU3aIuu (bUHAHCOBBIX
00513aTeNHCTB OPTaHU3AINH

I[IK 3.1. ®opmupoBaTh OyXxrajirepckue

MIPOBOJIKU IO HAYUCIICHHUIO U IEPEUHUCICHUIO
HAJIOTOB U COOpPOB B OFO/KETHI Pa3IMIHBIX
YPOBHEU

[IK 3.2. OdopmnsaTe IIJIATEXKHBIE
JOKYMEHTHI JJIsi TEePEYUCIICHUs] HAJIOrOB U
cOOpoB B OHO/KET, KOHTPOJIHUPOBATH  HX
NPOXOXKJIEHHE T0  PacueTHO-KAaCCOBBIM
OAaHKOBCKHUM OIlepalusam

I[IK 3.3. ®opmupoBaTh Oyxrairepckue
IIPOBOJIKY TI0 HAUUCIICHUIO U IEPEYHUCIICHUIO
CTPaxOBBIX B3HOCOB BO BHEOIOJKETHBIC

MPOPECCUOHAIBHON JIEATETLHOCTH W TIPH
ocoenuu IIICC3;

OCHOBHEBIE MaTeMaTHIECKUC METO/TBI
pelieHusT TPUKIAIHBIX 3a1a4 B 00JacTH
PO ECCUOHAITBHON EATEIHHOCTH;
OCHOBHBIE MOHSITUS u METO/IbI
MaTEMATHYECKOTO aHaju3a, JUCKPETHOMN
MaTeMaTHKH, JIUMHCHHOW aireOphl, TEOpUU
KOMIUICKCHBIX YHCEJI, TEOPUU BEPOSTHOCTEH
U MaTeMaTUYECKON CTaTUCTUKU;

OCHOBBI WHTETPAITBHOTO "
TG hepeHIMaTbHOTO HCUUCTSHHUSL.

- ymeem CaMOCTOSATEJIEHO pemarp
IPUKJIAIHbIE 3a1aun B obnacTtu

PO eCCHOHAIBHON e TETHHOCTH




Ilepeyenb KoMmeTeHI U

IToxa3zaTen oneHNBaHUSA
KOMIIETEHII NI

Kpurepun oueHuBaHusi KOMIEeTEHIM A

HIxaJnaa
OLICHNBAaHUSA

(OH/IBI ¥ HAJIOTOBBIE OPTAHBI

[IK 3.4, OdopmsaTs IJIaTEKHbBIC
JOKYMEHThI Ha TEPEUYUCIICHHE CTPAXOBBIX
B3HOCOB BO BHEOIO/DKETHBIE (OHIBI U
HaJIOroBbIE (DOHIBI, KOHTPOIUPOBATH WX
MPOXOXKICHHE [0  PacdyeTHO-KACCOBBIM
0aHKOBCKUM OIEPAIUsM

[IK 4.1. OrpaxaTh HapacTarOIIMM HTOTOM
Ha cyerax OyXTalITepCKOro ydera
UMYILECTBEHHOE U (PMHAHCOBOE MOJIOKEHUE
OpraHu3alyM, OINPEACNATh  Pe3yJIbTaThI
XO3SIICTBEHHOM JESTENbHOCTU 32 OTYETHBIN

nepuos
[1IK 4.2. CoctaBnsath (opMbI OyXTraaTepcKoi
OTYETHOCTHU B YCTaHOBJICHHBIE

3aKOHOAATEIHCTBOM CPOKH
I1K 4.3. CoctaBnsiTh (OTUETHI)  HAJOTOBBIE
JeKJIapalud 10 HajoramM u coOopam B
OI0JKET, Y4YUThIBasi OTMEHEHHBIH eJAMHBINA
counansHeli Hanor (ECH), otuersl 1o
CTPaxOBBIM B3HOCaM B TOCYJapCTBEHHBIE
BHEOIO/DKETHBIE (OHJIBI, a Takxke (HOPMbI
CTaTUCTUYECKOU OTUETHOCTHU B
YCTaHOBJICHHbBIE 3aKOHO/IaTEILCTBOM CPOKHU
IIK 4.4. TlpoBOoauTh KOHTPOJIb M aHAJIMU3
uHpopmanuu o0 akTUBax M (UHAHCOBOM
I0JIOKEHUU OpraHu3alui, ee
IJIaTEKECITIOCOOHOCTH U JJOXOIHOCTH

IIK 4.5. Ilpunumate  ywyacTHe B
COCTaBJICHNH OM3HEC-TUIaHa

I[IK 4.6. Amnamu3upoBath (PUHAHCOBO-
XO3SIHCTBEHHYIO NeSITEeNbHOCTb,
OCYILIECTBISTh aHaJIn3 uHpOpMaLnH,




Ilepeyenb KoMmeTeHI U

IToxa3zaTen oneHNBaHUSA
KOMIIETEHII NI

Kpurepun oueHuBaHusi KOMIEeTEHIM A

HIxaJnaa
OLICHNBAaHUSA

IIOJIyYEHHOMN B xozae [IPOBECHUS
KOHTPOJIBHBIX ~MpOLIEAYP, BBISBICHUE U
OLIEHKY PHUCKOB

[IK 4.7. [IpoBoauTH MOHHUTOPHUHT
YCTPAHEHUS! MEHEI)KMEHTOM BBISBIIEHHBIX
HapyLIEHNUH, HEJOCTATKOB U PUCKOB




2 TunoBbie KOHTPOJIbHBbIE 3a]aHNsl, HEOOXOAUMBbIE JI1 OLIEHKH Pe3y/JIbTATOB 00y4eHHUs,
xapakrepusywimmx ¢GopmMupoBaHHEe KOMIETEHIHMA B Mpouecce OCBOEHUS 00pa3oBaTebHOI
NPOrpamMmbl

2.1 Tumnosble KOHTPOJIbHBIC 3aJJaHufd, HCHOJb3yeMbIC¢ /IJIA1 IIPOBCACHUHA BXOJIHOI'O
KOHTPOJIA

Bapuant 1 | 3aganue 1. HaliTu 3HaueHHE BBIpayKEHUS:

3\/1o+\/7_*3\/10—\/ﬁ

3aganue 2. HaiiTi 3Ha4eHUE BbIPaXKEHUS:

3
5 o1\7z, (5\3° 7
04 -(3) “+(5) 08
3amanne 3. BelUncianTh

a) log 7 49
0) logzs 49 + logss 25

Bapuanr 2 | 3ananue 1. HaiiTu 3HaueHue BbIpaKeHUS:
V32%/36

V27
3az[aHI/Ie 2. HaliT 3HaYu€HHE BBIPAKCHUS:

)(5 1

5—6
4

051~ () (9" 12
3aganue 3.

Brrauciuths
a) log (2V8)
6) 10g30 100 + 10g30 9

Bapuant 3 | 3aganue 1. HaliTu 3HaueHMe BhIpayKEHUS:
2 2

(3+2V6) +(3-2V6)

3az[aHHe 2% Ha171T1/I 3HAYEHUE BBIPAKCHUS:

)(3)

1

2 52505 1\ 2
6) 645 — 27: 205 + )
3amanne 3. Berauciaurb

a) log 1 (2253/15)
15
0) logy 810 — log, 10

Bapuant 4 | 3aganue 1. HaliTu 3HaueHME BBIpAKEHUS:

V54 56+ V2

3a)1aHI/Ie 2. HaiiTn 3HaueHue BBIPAKECHHUS:
@2) 27 3) 277
a)—5—
2 1 3 1
6) 273 — (Z) :(Z) +(0,25) 2
3ananue 3. Berunciurhb
a) log. 5 813
6) log1 125 — log1 25
5 5




Bapuant 5 | 3aganue 1. HaliTu 3HaueHnE BbIpaKeHUS:
*l(4 +V17)?
— + V17

V4 —17

3ananue 2. HailTu 3HaueHNE BBIPAXKECHUS:
42)_3_4—3

T

1 33 3\ 72 4 _%
681 -(3) -(3) +(5)
3amanue 3. BeluuciauTth
a) logs V55
0) log1 48 — log1 12;

4 4

Bapuant 6 | 3amanue 1. HaiiTu 3HaueHue BBIpaKCHUS :

4 4
\/9—\/6 * J9+\/65
3ananue 2. HailTu 3Hau€HNE BbIpAKEHUS:
(=)
)=
1 1 -4 A 1 -0,5

6)325+(3) -22+(%)
3aganue 3. Beraucouth

a) log, V4
0) log,¢ 4 + log,s 169

2.2 Tumosbie KOHTPOJIbHBIE 3aJJaHUfl, HMCIO0Jb3YE€MbIC IJIfd TEKYHICr0o KOHTPOJIA II0
AUCHHUIIJINHE

2.2.1 MeToauyeckne MaTepUajbl, HCIOJIb3yeMble /sl TEKYIIero KOHTPOJIs 3HAHMI 1O
AUCHMITHHE

HaumenoBanue IMpencrasienue
Kparkas xapakrepucTuka oneH04HOro
OLICHOYHOI0 e OLICHOYHOI0 CPe/ICTBA B
cpeacrsa P donge
CamocrositennbHOE | MeTton, mpu  KOTOpoM  oOyuaromruecs: | TUMOBBIE 3aaHUS
pelieHue 3aaa4 npuoOpeTaroT HaBBIKH TBOPYECKOTO

MBILICHHUS, CAMOCTOSATENBHOTO PpEIICHUs
po0JIeM TEOPUH U MPAKTUKH.

KonrtponbHas D¢ ¢dexTuBHBIE METOA NPOBEPKH 3HAHWM | 3aJaHUs Ul KOHTPOJIbHOM
pabora oOydaromuxcsi, TMOJIyYeHHbIX HMMH Ha | paboThl

onpenenéHHom srtane. OcCHOBHas 3ajaya

KOHTPOJIBHBIX pa60T - BBIABHUTH, KaKHC

W3YYEHHBIE TEMBI BBI3BIBAIOT 3aTPyIHEHUS
U B TIOCJIE/ICTBHE UCKOPEHUTh HEJOCTaTKI
KoHTponbHbIii KoHTponbHBIN onpoc — 3T0 MeToJ] oueHKH | [IpumepHbIit IepeyeHb
orpoc YpOBHS OCBOEHUS KOMITETEHIIHH, | BOIIPOCOB K 3a4YETy
OCHOBaHHBIN Ha HENOCPEACTBEHHOM | Bompockl, BBIHOCHMBIE Ha
(6becena, MHTEPBHIO) WM OMOCPEOBAHHOM | CAMOCTOSITEIFHOE U3yUCHHE
(aHKeTa) B3aMMOAEWCTBHM NpenoaaBarens | 3aJaHusd JUISL
U cTyAeHTa. ICTOUHUKOM KOHTPOJIS 3HAaHUH | CAMOCTOATEIbHOU paboThl

B JIAHHOM CJIy4ae CIYXXUT CIOBECHOE WJIU




IMHCBbMCHHOC CYXKICHUEC CTYJACHTA

Jlexnus-6ecena Jlmamorndeckuii  MeToa  H3I0XKEHUSI U | MeTtoauka NIPOBEICHUS
yCcBOeHHUsI ydeOHOoro matepuaina. JIeknus- | JIeKIuu-oecemabl

Oecela IO3BOJISCT C IIOMOINBIO CHUCTEMBI
BOIPOCOB, YyMEJIOM HMX TIOCTAHOBKH U
HCKYCHOT'O MoAIepKAHUS JIpanora
BO3JCHCTBOBATh KaK Ha CO3HAaHHWE, TaK M Ha
MOJICO3HaHUE OOYYaIOMIMXCs, HAYYUTh HX

CaMOKOPPEKLIMHU

NHTtepakTuBHOE Meron Mopepauuu, IIpy KOTOpoM Iipu | Meronuka IIPOBEICHUSA

pelieHne 3aga4 pelleHnN 3aJa4 NPUHUMAIOT y4acTHE BCE | MHTCPAKTUBHOIO  PEILEHUS
oOyuaromuecs oJ PYKOBOJCTBOM | 3a7a4
IpenogaBareisi-Moeparopa Tunossle 3agaHus

2.2.2 Bonpochbl, BLIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yUeHHe

Tema 1. Matpuiisl u onpeaeanTeaIn

1. Onpenenenue marpuiisl. JlelicTBUsI HaJl MAaTpULIAMH, UX CBOWCTBA.

2. Onpenenutenu 2-ro U 3-ro MOpsiKa, BEIYUCICHUE onpenenureneii. OnpenenuTeny n-ro
nopsijika, cBorcraa onpenenurenei. [IpaBuno Kpamepa s penieHnst KBaapaTHON CUCTEMBI
JUHENHBIX ypaBHEeHUH. TeopeMa o CyleCTBOBaHUM U €IMHCTBEHHOCTH PEIICHHS CUCTEMBI N
JMHEWHBIX YpaBHEHUH ¢ N HeU3BeCTHBIMU (Teopema Kpamepa)

3. MuHopsI 1 anredpandeckoe AOMOJIHEeHUE. Pa3noxenne onpeaenuTess mo 31eMeHTam
CTPOKH wiu crosidna. O6parHas MaTpuiia.

Tema 2. Cuctembl JIMHEHHBIX ypaBHEHUN

1. Panr matpuusl. Ctynenyaras Mmatpuna. OZHOPOJHbIE U HEOJHOPOIHBIE CUCTEMBI
JMHEWHBIX ypaBHEHUN. OnpeennuTenb CUCTEMbI N-TUHEHHBIX YPAaBHEHUH C N HEU3BECTHBIMHU.
MeTton ucKiIr0YeHHs Hen3BeCTHBIX — MeToA ["aycca.

Tema 3. OCHOBHBIE MOHATHS TEOPUH KOMIUIEKCHBIX YUCEI

1. OcHOBHbIE TOHATHUS TEOPUH KOMITJIEKCHBIX uncen. Pacmmpenne nonstus yrcina. ®opmbl
3aMycy KOMIUIEKCHOTO YKcia: ajdredpanyeckasi, TpuronoMerpuyeckas. Jlefictus Haj
KOMIUTIEKCHbIMU unciamu. Gopmyna Ditnepa.

Tema 4. OCHOBHBIE MOHATHUS AUCKPETHON MaTeMaTUKU

1. Ilpeamer nuckpeTHON MaTeMaTUKU. MecTo U posib TUCKPETHON MaTEMATUKU B CUCTEME
MaTeMaTHYECKUX HAayK U B PEIICHUH 33/1a4, CBA3aHHBIX ¢ o0ecneuyeHneM HHPOPMAaLMOHHOM
6e3onacHocTu. MHOkecTBa [TogmHoxecTBa. Onepanmu Hax MHOKecTBaMu. CBOICTBa
Tema 5. Teopus npeaenoB, HENPEPHIBHOCTD

1. Yucnosele nocnenoBareabHOCTH. MOHOTOHHBIE, OTpaHUYEHHbIE TTOCIIEI0BATEIbHOCTH.
[Ipenen nocnenoBaTebHOCTH, CBOMCTBA npezena. beckoneuHo 6ombine U 6ECKOHEUHO
MaJible MOCIeI0BaTeIbHOCTH, CBA3b MKy HUMHU, CHMBOJIMUECKHE paBeHCTBa. [Ipeaen
CYMMBI, IPOU3BEACHMSI U YACTHOT'O IBYX IOCief0BaTenbHOCTEN. [Ipu3Hak cxogumocTu

MOHOTOHHOM MOCJIEA0BaTENLHOCTH. UKo €.



2. Ilpenen pynkuu. CoiictBa npenena GpyHkuuu. OqHOCTOpOHHHE Tpenensl. [Ipenen
CYMMBI, IPOU3BEIEHUS U 4aCTHOIO ABYX (pyHKIMH. HenpepriBHbIE QyHKIMM, UX CBOWCTBA.

HenpepbIBHOCTH 371eMEHTapHBIX U CIOKHBIX (YHKINH. 3amMedaTenbHble mpeaebl. TouKu
pas3pbiBa UX KJIacCU(pUKaLIUSL.

Tema 6. luddhepenunanbHoe NCUUCTCHUE

1. Onpenenenue nponsBoaHoi GyHkIU. [Tpor3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH.
Huddepernuupyemocts Gpynkiun. [IpousBoanas cnoxuot ¢pynkuuu. [Ipasuna
nuddepeHIpoBaHus: IPOU3BOJHAS CYMMBI, IPOU3BEAECHUS U YACTHOTO.

2. ludpepentman ¢pynkuuu. [IponszBoansie u nudhepeHuanbl BEICIINX TOPSIKOB.

PackpeiTie HeonpeneneHHOCTeH, mpaBmiio JlonuTtans. Bo3pactanue u yobiBanue GyHKIIHIH,

YCIIOBHS BO3pACTaHMS U YOBIBaHHS. DKCTPEMYMBbI (PYyHKIIUH.

Tema 7. nTerpanabHO€ UCUUCICHUE PYHKIINHU.

1. HeonpeeneHHbIN HHTETPaJl, €F0 CBOMCTBA. Tabinila OCHOBHBIX UHTErpalloB. Meron
3aMeHbl IepeMeHHbIX. MIHTerpupoBanue 1o yactsam. MHTerpupoBaHue parroHalIbHbIX
¢bynkuuid. MHTErprpOoBaHre HEKOTOPBIX HPPAMOHATBLHBIX (DYHKIHHA. YHUBEpCaTbHAS
M10JICTAHOBKA.

2. OmpeneneHHblid HHTETpalL, ero cBoiicTBa. OcHOBHas (hopMyiia HHTErpaIbHOTO UCUUCIICHUSI.
[TpunoxeHus onpeneneHHOro HHTErpaia B FreOMETPHUH.

Tema 8. OCHOBBI TEOpUU BEPOSTHOCTEN M MATEMATUUECKON CTAaTUCTUKH.

1. Cnyuaiinble coObiTus. Kitaccuueckoe onpesieneHne BepOsITHOCTUH. DIEMEHThI
KOMOWHATOPHKHU.

2. OcHOBHBIE TeOpeMBbI T€OpUHU BeposTHOCTEN. ClI0KEeHUE U YMHOXKEHHE BEPOSTHOCTEM.
®opmyiia nojaHou BepoaTHOCTH. Popmyna baiteca. @opmyna bepHyim.

3. Cnyuaiinsle BenuuuHbl. HTErpanbHas u nuddepeHnuanbias GyHKIUN pacrpeieneHus
CIIy4alHOM BENMYHHBL. YNCIOBBIE XapaKTEPUCTUKHU CIydalHbIX BesnunH. HopmanbHoe

pacnpezeleHue.

2.2.3 3agaHus 1J1 CaMOCTOSITEIbHOI padoThI

Tema 1. Matpuubl v onpeaeauTenn

0 1 -2 1 1 2 7. Haiitu onpeaenurenu
1.A: 3 4 2 ,B: -1 3 O; 2 3
1 0 1 1 -1 3 a1)|4 c|i
-1 1 -4 2342341){2_3
C=|-3 4 0| .14 5 6 0.
4 5 6| 14 5 0
4 6 2 3 71 2
3 7 1 1 2 3 71X 3 X
Haiitu AB — 2C Y
o)l |




6. Haittu matpuny C:
2 -1 6 0 3
a1 1 3|+2C=3=*|1 -1

4 0 2 2 4
2 3 -11
0)|—-7 -8 —-15]+3C=

-7 1 34

1 0o -1
2*(—2 -1 3 )

4 2 5

1 3 -1 1 1
B)<2 5 0)—2c=<2 3
-1 0 7 1 -2

-3
4 )
15

-1 0 2 2 3 2 8 1 4
2.A=<1 4 1>,B=<—4 0>, é 273 é 9 7 5 3.2 Z g
-1 3 0 1 1 13 21 6
3 21 2 1 2
1 -4 2 0 12 3
c=( )
0 0 1 B)|3 7].
Haiiti 3A-BC 9 6
. 3 7 1 3 Z % f x 0 1
4 5 1 9 6 2; 1 x 2
3A= ,B=<—2>, | 3 5 4 8|
(—210) 3 3 5 4| 5 ¢ 5|14 x 3
_(3 -1 (0 7 3 1 5
C_(z 1)'D—(_1) 7 3.7 3 Y| 2 1 4 sl[f ¥
r)2 1,2 1 4f; 8326’13
Haiitu AB+3CD 8 3 2 1 23 4 2 4
1 -1
- 2 4
B SR R B Il)| |;
4A=12 -2 4 5|,B=(5 .| 0124
1 2 1 3 0 5 2 4 512 ¢ g Z x 0 x
0 1 3 1 2 3
1 4 2 7 8 2 78 1 h c
c=(—1 5) Ogrileze3 | 1%
0 6 8. Haiitu oOpaTHy0 MaTpuIly AJis JaHHOM:
HaﬁTHAB-SC 1 2 1
LY a)A=<131>
5.A=(2 ‘1* (5)),B=<1 1 5—1), Vi '
2 0 60 2 4 8
/1 -1 01 6)A=[1 2 3
C‘(3 _2 10) 115
Haiitu AB+3C 3 7 2
B)A=|7 2 3
/1 -3\, (3 0 12
A= 7)B=( 4 65) 297
11 i NnA=[1 8 3
C={3 4 8 3 1
2 1
Haiitu A2 — BC




Tema 2. Cuctemsl JIMHEHHBIX ypaBHEHUN

Pemnte cucremsl metosom Kpamepa, metosiom ["aycca u metonoM o0paTHOM MaTpHILBI

x—2y+4z=3
3x—y+5z=2

{ x+2y—z=1

{2x—4y+32=1

—-3x+y+2z=0
x+4y+3z =2
X—y+z=2
{2x—2y+22=4
3x—3y+3z=5

x+3y+4z=6
4x+3y+3z=4

{x—y+22=1

{ 2x—y—z=1

2x — 2y +4z=4
3x—3y+6z=3
2x —y+z=2
{3x+2y+22=—2
x—2y+z=1

Tema 3. OcHOBHBIC IOHATHS TCOPHUU KOMIIJICKCHBIX YUCCII

1. Botyucnumo: zq + Z5; 71 + 23521 — Z3; Zy — Z3; Z1 " Z2;Z3 * Z3

21:2_3i 21:2+3l 21:2+i Z1=—\/§—i 21:_1+3l
Zz=1+i Z2=5+21 Z2=4‘+L 22:2—51 Zz=2+4l
Z3=—1—i Z3=—2—i Z3=_7_2i Z3:3+4l Z3=2+31
2. Haiimu uacmmnoe KoMNJIeKCHbIX Yuces
(B -1+ 30) (3 —4i) (3+2i) 3—12i 2 — Wl
2—1 Z-Da+10 2Z+3D)A-10) i+1 3i+2
5-—i 3+ 2+ 60 4+ 1+3i
i+2 pEy 2—4i 2—1 5—4i
3. W300pasurb Ha KOMIUIEKCHOM IUIOCKOCTM  MHOXECTBO  KOMIUJIEKCHBIX  YHCED,

YAOBJICTBOPAOIINUX YCIIOBHUIO

Rez>3ulmz<-1

Rez <-2ulmz >3

Rez<-2ulmz>5

Rez >4 ulmz < -5

-3<Rez<?2 -2<Imz <5

-3< Imz<7

-4<Rez<5 5<Imz <7

Tema 4. OCHOBHBIE IOHATUS JUCKPETHON MaTEMaTUKH

Rez<1lulmz>6

Haiitn: UUA; AUB; BUC; CUD; UNA; UnB; BNC; AND, U\A,

U={-9,-4,5,10,15}
A={-8,6}
B={-5,6,12}
C={5,9,13}

U={-15,-14,-13,-12,-
11}

A={-15-13,-9}
B={-18,-12,-11}

U={10,11,12,13,14}
A={10,11,12}
B={12,13,14}
C={10,14}

U={-10,-5,5,10,15}
A={-10,-10}
B={-6,5,16}
C={5,10,18}




D={5.10} C={-15-16} D={12} D={9}
D={-12}

U={A,B,C,JLE} U={ab.cdefg} U={-16-14,-13-13- | U={1,2.34567}

A={A,B,bI} A={ab,c,d} 11} A={1234}

B={B.C.P} B={c.d.efg} A={-16,-13,-12} B={4,5.6,7}

C={ATT} C={def} B={-14-124} C={2,4,6}

D={1} D={f,g} C=-15-11} D={2.4}

D={-12}

M300pa3uTh HA KOOPAMHATHOM IJIOCKOCTH:

A={123.4} A=[3,5] A={14} A=[1,6]

B={2} B=R B={1,3} B=(13)

Tema 5. Teopus rpeaesnoB, HEMPEPHIBHOCTD

Berunciaurh npeaeasl pyHKIHA
1. lim,_,,(5x3 — 6x% + x — 5)

2
X“—x+1
2. lim )
X2 X—3

5
X2 4x—8

limy,,(2x% — 3x + 4)

Jdimg,_ (33 —x% + 1)
limy,(3x3 + x% 4+ 8x + 10)
Jimyp (3% — D(x — 3)(x—5))

3x2-2x
x20 525y

. lim

~N o o1 AW

oo

. lim

2x3-2x2
X3 543 _4x2

9. lim

. x—3
10. llmX_)3 m

) 3x3+x
11. lim,,, ——

X
x%—8x+15
x%2-25

3
. x°—=1
13. lim, , =—

12. lim, s

x2—5x+6
X3 3y2_oy

14. lim

. 3
15. lim,_,» —
X—3 2X—6

16. limy_,g ——
x20 3424 oy

. 3x%2—8x+4
17. llmX_>2 m
x%—7x+10
x2-9x+20
X—6
X—6 VX+3-3

Vx+1-1

18. lim, ¢

19. lim

20. lim,

Tema 6. lupdepeHunanbHoe ncCUnCIeHne

1. Haiitu npou3BoiHYIO (QYHKIUU
a) y=7x+4

6) y=x

B) y=-6x+1

3
r) y=-

5. Haiitu mpon3BoHYI0 QYHKIIUU
1) FX2-7X

2) y=v/x — 9x?

dy= i + 4x




2. HaliTi 3Hau€HHE MPOU3BOTHON B TOUKE X
a) y=-3x-11, xo=-3

0) y=2x2+1, X0=2

B) y=2C0SX, xozg

r) y= -3sinx, xo=0

3. Haiitm ckopocTh u3MeHeHUsT (QYHKIUU B
MOMEHT BPEMEHHU t.

a) s=7t-19, t=-2

6) s=Vt , t=16

B) S=-6t+4, t=0,5

r) s=2+/t, t=9

4. Haiitn yriaoBoil KO3 QHUIMEHT KacaTeIbHOU
K rpaduxy GyHKIUN

a) f(x)=x%, x¢=-4

6) f(x)= =, Xo=—3

B) f(x)=-3 COS X , Xo= g

r) f(x)=4sinx , xo=- =

4)y = —2vx -2

5)y =sinx+ 3
6) y = 7x* + 3x
Ny=x"+2x
8)y = x> + 2x°
9y=x*-x°
10) y = x3 + 4x10°
12)y = x* — 7x°

1B)y=-1E*+2)
14) y = Vx cosx

15) y = Vx(x? + 3)
16)y = (> +8)(5x - 2)

1) y= 5
18)y = 3

19y =2
20) y = 22

. MccenoBath GyHKIMH Ha SKCTPEMYM
Ly = —x? + 2x
y=—-x*—x

Ly =x%—8x+12
y=x*—4x+3
y=—-2x*+x+1

y=2x*—x

~N O OB WD PP

.y=—ix4+8x

oo

1
Ly =-x3 —4x
3
1.3

9.y =3x" —x?

10.y = 2x3 —9x%? + 12x — 8

2. HccnenoBaTh (YHKIMIO Ha OJKCTPEMYM U
TOYKH Tieperunoda

1.y=x3+§x2—2x
2.y ==x3 +=x% — 6x
3 2
3
y=X43x2 5542
6 4 12

4.y=2x3—=x® +x+2
2 8

5.y=%x4—%x2+5

6.y=§x5 —§x3 + 175

T.y=-x*+x*—x2+3
2

By=—xt—2x3-1x242
12 18 4
—4x>2

S.y= 6x+3

10. y = 8—5x

2x2




Tewma 7. UHTErpasibHOE HCUUCICHUE (QYHKIIUHN.

Haiitu HeonpeneneHHbIN HHTETrpail
1. [ 4x>dx

2. [(4x3 — 6x% — 4x + 3)dx

3. f(§x3 - sz + 5x)dx

4, [3(2x* — 1)%dx

5. [x3(1 + 5x%)dx

6. [x*(x— 1)dx

7. [(Bx + 1)(4x* + 5x3)dx

8. J (57) dx
9. (#57) dx

10. [(3x™* + 8x™®)dx
11 f(x*=—x3=3x"2 + 1)dx

12. [ (3) dx
13. [(5xvx)dx
14. [ x"3dx
15. [ =

16. [ =

3.2 1
X4+Xx3+Xx2

20. [(5%- 4%)dx

Brauciuts OHpCI[E‘JICHHBIﬁ HHTCTPal
1. f:x dx

2. f_11 x%dx

3. f; x3dx

4. [(—2x*)dx

5. [2,(x* — 2x)dx

6. J; (2x? + 5% — 6)dx

7. f_lz(—sz — X + 8)dx

8. [ (4x® — 3x% + 2x + 1)dx
9. [ (x* + 2x)dx

10 &

=~ %3
2 X

1
11, [2&

E X
12. [ Vxdx
13. [ VxZdx

27d
14. [ 5=

19. [?sinxdx

20. f_EE(cos X — sinx)dx

Tema 8. OcHOBEI TCOpUn BepOﬂTHOCTCﬁ 1 MaTeMaTHYECKOM CTaTUCTUKH

BrrauciuTh:
1. 5!+6!

Pemuts ypaBHeHue: AZ = 42

1
Pemuts ypasHenue: A3 = %Af;

Pemnte ypaBHEHHE

:C

22 =15

Pemmuts ypaBuenue: C2 = 66




% Pemuts ypaBHenue: 30x=A3 Pemuts ypaBuenue: C2 = 153
o!
VIPOCTHUTS: Pemmts ypaBHeHue: X - % Pemntes ypaBHEHuUE: C>2(_3 =21
3. (n+1)! Peumts ypaBuenue: A2, ; = 30 Pemmirs ypansenme: C;* = 28
(n=1)! Pemuts ypaBuenue: C2_; = 6
n+2  2n+3
D Pemnts ypaBuenue: 5 * C3 = Ci, ,
n!
(n—-1)!
n!
(n=2)!

2.2.4 Tunosblie 3aaHUA

Haiitu AB — 2C

c=(p o 1)
Haiitn 3A-BC

4
sa=(% > 0)B= (—2>,

= No=(%)

Haittu AB+3CD
-11
4 5|,B=

6 1
4.A=(2 -2
1 2 1475

1 4
C=|-1 5
0 6
Haiitu AB-5C

2 4 5
6 1 0

c=(; T 1)

Haiitu AB+3C
< eG4 1D

1
-1 1
1
1

oW

),B=1?
2 0

o U1

5.4=(

Haiitu A% — BC
6. Haittu matpuny C:

0 1 -2 1 1 2
1.A=<3 4 2>,B=<—1 3 O>,
1 0 1 1 -1 3
-1 1 —4
C=<—3 4 0).
4 6 2

-1 0 2 2B 3
2A=({1 4 1),B=({—-4 0],
-1 3 0 11

7. Haiitu onpenenurenn

2 3|
a)|45’
234i§géx2—3
3711237x3x
2 8 1 4
2 8.2 8 Ylo 7 5 3[[F ¥
0) 19 5(; Ix 4
8 7|3 2 3|3 21 6y |
012 3
37 1 2
7 1 x 0
B)|3 7|;962;9621;1x
9 6| o o3 54 8[|,
1 25 3 X
7 3 1 5
7 3 1
7 3 2 1 4 s||f X
r) 2 1 4; 1 3
2 12 2 08 32 6|
1 23 4
s 4 ol |2 45 7
2 4, o T
1) 1o 1 3 11 2
o 1)) 2 2|2 78 1|
012 3
1 3 5 1
132 2 2ls 6 7 2/ [F X
e) 5 6 7| 12 x
s 6> 2 Jl'|1 8o 3|2 X
4 25 8

8. Haiitu oOpaTHYt0 MaTpHIly Ui JaHHOM:
1 2 1

a) A=[1 3 1
2 1 2

0) A=

B) A=

r) A=

WO R0WN IR N D
_ WP, WNUTW

O R, WN N WR =N




2 -1 6 0 3 -2
ayl1 1 3|+2C=3%|1 -1 5
4 0 2 2 4 6

2 3 -1
6)(—7 -8 —15>+3c=

-7 1 34

1 0 -1
2*(—2 -1 3 )
4 2 5

1 3 -1 1 1 -3
B)<2 5 O)—2C=<2 3 4)
-1 0 7 v

NP, NN

Pemuth cuctembl JIMHEHHBIX ypaBHeHUH Tpemsi cnocobamu (M. Kpamepa, m. [aycca, meron

00paTHO# MaTPHIIbI)
2x—4y+3z=1
xX—2y+4z=3
3x—y+5z=2
x+2y—z=1

—-3x+y+2z=0
x+4y+3z=2
xX—y+z=2

2x —2y+2z=4
3x—3y+3z=5
2x—y—z=1

x+3y+4z=6
4x+3y+3z=4
x—y+2z=1

2x—2y+4z=4
3x=-3y+6z=3

2x—y+z=2
13x+ 2y +2z=-2
x—2y+z=1

Haiitu: UUA; AUB; BUC; CUD; UnA; UnB; BNC; AnND, U\A,

U={-9,-4,5,10,15}

U={-15,-14,-13,-12,-
11}

U={10,11,12,13,14}

U={-10,-5,5,10,15}

A={-8,6} A={10,11,12} A={-10-10}
B={-5,6,12} A={-15,-13,-9} B={12,13,14} B={-6,5,16}
C={5.9,13} B={-18,-12,-11} C={10,14} C={5,10,18}
D={5,10} C={-15-16} D={12} D={9}

D={-12}
U={A,B,C,JLE} U={ab,c.d.e.f,g} U={-16,-14,-13-13- | U={12,3,4,5,6,7}
A={A,B,Bl} A={ab,c,d} 11} A={1234}
B={B,C,P} B={c,d.e.f,g} ASEI613,-12} B={4,5,6,7}
C={AJT} C={def} BEGES-12,-11} C={2.4.6}
D={11} D={f.g} Pt D={2,4}




D={-12}

N300pa3uth Ha KOOPJAMHATHOMN TIOCKOCTH:
A={1,2,3,4} A=[3,5] A={1,4} A=[1,6]
B={2} B=R B={1,3} B=(1,3)
1. Boruucaume: Zq + Zy,Zq + 23,21 — Zp,Zy — 23z, Z1 " Zp,23 " Zy
Z1=2_3i Z1=2+Sl Z1=2+i 21:_\/§_i Z1=_1+31
22:1+i Z2:5+Zl 22:4‘+i Z2=2—5i 22:2+4l
Z3=_1_i Z3=_2_i Z3=_7_21: Z3:3+4l Z3=2+31
2. Haumu uacmmuoe KoMNIeKCHbIX YUce
B-=-D1+30) (3 —4i) (3 + 2i) 3—2i 2—5i
2—1 -1+ 2+3)H(1-10) i+1 3i+2
5—1i 34+ 2+ 60 44 1+ 3i
i+ 2 i—2 2—4i 2—1 5—14i
3. MH300pa3uTh Ha KOMIUIGKCHOM IUIOCKOCTH MHOJXKECTBO KOMIUICKCHBIX  YHCEl,

YZIOBJIETBOPSIOLINX YCIOBUIO

Rez>3ulmz< | Rez<-2wulmz >3

Rez<-2ulmz>5

Rez>4ulmz<-5 |Rez<1lulmz>6

-1

-3<Rez<2 -2 <Imz <5 -3< Imz<7 -4<Rez<5 5<Imz <7
1. Haiitu oGnacTth onpeaeneHus GyHKIUN Boruncnuth npezensl GyHKIUUA
11y = 1% 1. lim,(6x* — 2x® + 3x2 + 5)
12y =21 2. lim,_,(5x3 — 6x%> + x — 5)

' 3x-1 . x%—x+1

13 y — X2_4 3. llmx—)z )é_3
T x+2 4. limy_,, —
1.4 y= m N 4x—8
15y PR 5. limy,,(2x% — 3x + 4)

DY =25 6. lim,,_;(x3 —x%+1)
16y=+v2x—4 7. limy,y(3x3 + x* + 8x + 10)
1.7y =+5-2x 8. limy,,((x*—1)(x—3)(x—15))

XZ— X
1.8y = V2x? — 6% 9. lim,,, ﬁ
19y =+vx?—-2x—8 10.1i 2x3 —2x2
110 v = 3x—2 - o3 5)(_33—4—)(2

0V = 2xre 11. lim,_,5 :2—_9
2. YCTaHOBHUTb YETHOCTh (HEUETHOCTH) (DYHKIIMHA 12. lim 3x3+x
2.1 y= 2X4 ' x—0 ] <

. —8x+15
292 y = _2 13. llmx_>5 %
x2 ; x?—5x+6
23y = — 14. lim,_,3 —3)3(2_9)(
4442 4 ; 2
24y = % 15. lim,_,3 —




16. lim

X20 3y2 4oy

2
. xX“=7x+10
17. lim
X5 y2_9y+20
X—6
X+3-3

Vx+1-1

18. lim,

19. lim,

]x
N

Xt a—
x+5
4x2-9
X*—z 2x+3
. 3-1
22.1an%1;tz'
3x%—8x+4
X2 5x2_14x+8
2x%+x—15
x>=3 3324 7x—6
x?+5x—-3
x>=110g,(x2+1)
x3—4x+5
x2+6
27. limy_ 6, (23 — V%2 4 5)
. sin (g—Zx)
28.11n1x%%E;;zE;:§3
x?—5x+6
x2-3x+2

30. lim, o 0%

31. limy_,oo (x2 — 2x + 7)
32. limy_, o (—x* — 6x + 15)
33. limy, o (x(x — 5) + 3)
34. lim,,_; ——

20. lim,

21. lim

>

23. lim
24. lim
25. lim

26. lim, .,

29. lim,_,

35. lim,_,,, —

36. lim,_,,, ——

37. limy 0o 5———
X2 x344x2+2x

x> +x°
X—00 X3 +X4

38. lim

1. Haiitu npou3BoiHYIO (QYHKIUU

a) y=7x+4

6) y=x°

B) y=-6x+1

r) F%

2. HaiiTu 3Ha4eHHEe TPOU3BOJIHON B TOUKE Xg
a) y=-3x-11, xo=-3

6) y=2x*+1, xo=2

B) y=2CO0SX, xo=§

r) y= -3sinx, xo=0

3. Haiitu ckopocTh u3MeHEHUsS (PyHKUUU B
MOMEHT BPEMEHU t.

HccnenoBaTh PyHKIIUHN HA SKCTPEMYM

Ly = —x?+ 2x
y=—x*—x

Ly =x%—8x+12
y=x*—4x+3
y=—-2x*+x+1
y=2x*—x

.y=—%x4+8x

.y=§x3—4x

© 00 N oOOulTh, WN P

1
.y=§x3—x2

10.y =2x3—9x* + 12x — 8




a) s=7t-19, t=-2

6) s=vt , t=16

B) S=-6t+4, t=0,5

T) s=24/t, t=9

4. Haiitu yrimoBo#t ko3hUIMEHT KacaTeIbHOM K

rpaduKy QyHKIHH
a) f(x)=x°, X¢=-4
1

_1  =_1
9091 x0=—3
B) f(x)=-3 cos x , Xo= 3
r) f(x)=4sinx , xo=- %

5. Haiitu nmpou3BoaHyI0 (GyHKIUU

I)Fx2-7x

2) y=v/x — 9x?
3)y=§+4x
4)y=—2Vx -2
5)y =sinx+ 3
6)y = 7x? + 3x
Ny =x"+2x
8)y =x3 + 2x°
9y=x*-x°
10) y = x3 + 4x100
12)y = x* — 7x°

B)y=x*-1x*+2)
14) y = v/xcosx

15) y = Vx(x* + 3)
16)y = (> +8)(5x - 2)

X

17) y = 2x+4
3—x2
18) y= 5x+6
4sinx
1)y =2en
8x%+3
20) y= x3-2x

21)y = 2x% + 5x
22) y=-3x2+6x°—1
1
23)y = 4x3
1
24)y = 2X 2z + 4x?
25)y = Vx + 6x*
26)y = Vx7 — 7* + Vx5

11.y =2x3—3x* —12x+ 8
12.y = 2x3 + 9x%* + 12x — 2
13.y =5 —2Vx?
14y = 3Vx? —x
—4x?
15,y = e
—oX
16.y = 2
3x“+4
17.y = i1
—oX
18.y = 7+§X52
X—z,
19.y = X2_54
o
20.y = —

HccnenoBath (DyHKIUIO HA SKCTPEMYM M TOYKH
neperuoa

l.y=x3+gxz—2x
2.y=§x3+%xz—6x
3
y=S43x2_5x+2
6 4 12
4y =2x3—-x®+x+=
2 8
5.y=ix4—%xz+5
_ls5 13, o1
6.y—5x 5 X +1715
7.y=%x4+x3—xz+3
By=—xt—2x3-1x242
12 18 4
_—4-x2
Y= s
8—5x
10.y = -
3x%+4
11y_ 5x+1
2-3x
12'y_7+5x2
x—2,5
13:y = —
x—5
l4.y—9_x2

Beruuciauts: Pemuts ypasHenue: A2 = 42 Pemuts ypasnenue: C2,, = 15
1+61 1 S 02 —
1. 5!+6! Peumts ypaHenue: A3 = =~ A} Pemuts ypaBuenue: C; = 66
52! P .02 —
== emuTh ypaBHenue: C; = 153
2. 50! Pemmte ypaBHeHue: 30x=A3 yp X
2
. x 1 Pemmts ypaBuenue: C;_; = 21
YnpocTuts: Pemurs ypaBHeHHE: — = — X
Ay 12 X2 —
Pemmuts ypaBuenue: Ci~° = 28




(n+1)!
3. (n—1)!
n+2
4. (n—1)!
n!
5 (n—1)!
n!
6. (n=2)!

2n+3

n!

Pemuts ypasHenue: AZ, ; = 30

02 —
Pemuts ypaBuenue: C;_; =

Pemnts ypauenue: 5 * C2 = Ci, ,

2.2.5 3aanus 1J151 KOHTPOJIbHOM PadoThI

0 0
KonTponeHas paborta: PackpeiTme HeompeneneHHocteir Buma O, ©, ©-oo  [lepsblit
3aMeyaTeIbHbIN Mpees
Bapuanr 1 T TR : 3x7 +5x—1
dim—— Eals 7
x—5 2—V/x—1 4. hmx_’oo 5x+4x2
2
. X“+x—2 tg2x
2. lim—— 5e :
x—>1 2x2—x—1 x—0 Sin3x
3
x°+1
Jlim., _{=—7
x>—1,2_ 1
; 1-x ! —7x%+3
BapHaHT % 1. llm? 4. hmx—)oo R -
x—1 Vx+3-2 8x5+2x7
) 3x2+2x—-1 5 sin4x
1 —X2 K42 " X550 2xC0S3x
. 3—-x
3. llmX_,3 m
Bapuanr 3 Vx+2-3 : 6x2+x°
1. — 4. limy oo ——
x—>7 X?—49 4x—2x%
. 2x%—7x—4 xtg3x
2.1im | _1———r 5. sin22x
X—>—> —2x2+5x+3 x=0
3
x°+64
3. Imysay=———
e X+4
Bapuanr 4 1 lim 3x*-5x=2 4 lim 4x2—x3
i X2 \x215-7x2-19 i X0 3x—4x7+1
. 3x%-11x+6 . sin5x tg3x
2. limy_3=5—— 5. lim ———
2x4—5x—-3 x—0 X
3
. x>+27
3. lim _—
X==3 g4x2—6x
Bapwuant 5 . 2—Vx2-5 41 x*—3x
1. lim—— My 00 575
x—3 2X2—7x+3 2-7x
2 i 4x%2-11x-3 5. sin6x
R e X0 Lg2¥
3
. x°+8
3. lim —
X2=2 y42
Bapuanr 6 1. lim V2x 4 lim 12x+3x5
" x50 V2—x—V2+x ' X2 3_x2_2x6




2. lim

3. lim

2x%—7x—4
X24 342 _13x+4

x3-8
X224 6

5. lim

3x cos5x

x—0 Sin3x

Konrtponbnas padora: [IpousBogHast GyHKIMH

= 3aganusa
=
«
=
2
2
1 y y = 5sinx + 8tg x g, 2 ly=x*+4)x-2) x+1
= 3
= 3x° + 5x% + 4x8 y =57 +x Y=%_5
2 y=x—x>+5 y = 5% + 4 cosx y y=(2x*+ 1 (x+2) 3x2 -2
3 y=
=9x 2+ 2x 4-x
3 y=2x"-5x*+1 |y=2e*—5ctgx y=x_%—x2 y=03Bx*=-2)(x+1) y=X+1
x¢ -3
4 y = 3x? + 5x3 + x* | y = 4¥ — 5¢* y =277 +x y=x*+4)(3x+2) y 6x —1
2x% — 2
_ o 6 8 Yy — 2 _
; y =x>—Xx°+ 3x AN F: y y=x —-5x-3) y=2x 2
: =12x 4+ x 6 — 2x
6 y = —cosx + 2% B e ly=((4x2+5)(x+ 1) 4x+1
= —7x> + x* + 4x3 y=x ¢ —x Y=2x2_3
KonTponbsHas pabora: HeonpeieaeHHbIH HHTErpal
=) e
1 J-(3X_4 + 8x75)dx f(xz + 3)%dx fXXS dx f(sinx —6)dx f%zimzxdx
2 N
2 J-(x‘4 +x73 I(X? L X%)dx ZXSX 3 dx f(B sinx + 2)dx G2+ 1D? dx
—3x%)dx
P o+ wmar [ +xorax f%ﬁ%dx [ -e-2ax fxz3;xdx
4 2 3 aux x3 + 3x% + 4x 2 5 1 1
f(x +3x73 — 3e¥)dx f(—x )dx f(—cosz e f(xz) [(ﬁ “7=)
5 f(2x —1)%dx j(2§/§ — 5vX)dx f% f(sx + 2)dx f(sx * 5%) dx
6 f(x— 2)%dx f(x— 7)(x + 4)dx f(s cosx+5i£) dx f(%) W)
! f(Zx +5)2dx f(—9x‘4 +x73)dx J(\/_ \/_) dx f(% + 5x) dx J’(ll—x3 - N+ 4)dx
8 f (x +2)* dx f (Ze" - i/;) dx f(7X —6e*—21)dx f(w)dx J’(9X2 + 3x_%
i ¥ —2e¥)dx
9 2x—1 +5 ) 1 3 5x7 8
f(3 — 2x)%dx f (2 3))6(: )) j(3 sinx +2—-)dx f(7\/>_< +3vVx)dx J’(% - )dx
1 7d Z5)(—x2 3
10 f(x + ;)2 dx f(x_s + 3x”)dx I(ﬁ) f(%) dx j(—él-x 7 + 5x3)dx




2.3 TunoBble KOHTPOJIbHbIE 3aJaHUsI, HCIIOJIb3yeMble 1JIsl IPOMEKYTOYHOH aTTecTaluu
10 JMCUHUIIHHE

2.3.1 IlpumepHbIii mnepedeHb BONPOCOB K IM(pdepeHIUPOBAHHOMY 3a4YeTy IO
AUCHHUILINHE

1. Onpenenenue Matpuilbl. J[edcTBHs HaX MaTpUIIaAMU, UX CBOMCTRBA.

2. Onpenenurenu 2-ro ¥ 3-ro NOPsiAKA, BEIYUCICHHE ONPEIEIUTENCH.

3. IIpaBuiio Kpamepa s penieHus: KBaipaTHON CHCTEMbI TUHEHHBIX YpaBHEHUH.

4. MuHOpBI 1 anreOpandeckoe JonoHeHne. Paznoxenne onpeaenuTens o 3JeMeHTaM
CTPOKH MJIM CTOJIOLA.

5. ObpaTtHas marpuua.

6. Panr marpuupl. CTyneH4aras MaTpuua.

7. OnHOPOJHBIE U HEOJHOPOHBIE CUCTEMBI JINHEWHBIX YPaBHEHUI.

8. MeToJ1 MCKJIIOUEHMsI HEM3BECTHBIX — MeTo/ ["aycca.

9. OcHOBHBIE MOHATHS TEOPHH KOMILIEKCHBIX Yrced. POpPMBI 3aIMCH KOMITJIEKCHOTO YMCIIa:
asreOpandeckasi, TPUrOHOMETPUYECKasl.

10. [eiicTBus Hal KOMIUIEKCHBIMU urciaamu. @opmyia Diinepa.

11. Ilpeamer auckpeTHOM MaTeMaTuku. MHoXkecTBa. Onepaiy HaJl MHOKECTBAMHU.

12. Yucnosle mocae10BaTeNbHOCTH. [Ipeer mocne10BaTeIbHOCTH, CBOMCTBA TIpe/eiia.
beckoneuHo Gosblrie 1 0ECKOHEYHO MaJlble OCIEI0BATEIbHOCTH.

13. Ilpenen ¢pynkuuu. CoiicTBa npeena GpyHKnuu. HempepsiBHBIE QYHKIIMN, KX CBOHCTBA.
14 HenpepbIBHOCTh 3JIEMEHTAPHBIX U CI0XKHBIX (YHKLUH. 3aMeyaTeabHbIe peienbl. TouKu
pa3pbiBa UX Ki1accu(uKaius.

15. Onpenenenue npou3BogHON GyHKINHU. [Ipon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX
(GyHKIIHIA.

16.Auddepenuupyemocts Gynkuu. [IponsBonnas cnoxuoi pyHkuuu. [Ipasuna

g depeHIIMPOBaHMS: IPOU3BOIHAS CYMMBbI, IPOU3BECHUS U YACTHOTO.

17. Muddepennnan pyukuuu. [Ipoussoausie u auddepeHnnanst BHICIINX MTOPSAIKOB.

18.. Bo3pacranue u yObiBaHHE (DYHKIINH, YCIIOBHS BO3pACTaHUS M YOBIBAHUS. DKCTPEMYMBI
GyHKIHH.

19. HeonpeereHHBIM HHTETPAI, €r0 CBOMCTBA. TabauIia OCHOBHBIX HHTETPAJIOB.

20. Metox 3aMeHbI IepeMeHHbIX. VIHTerpupoBanue no yactsMm. VIHTerpupoBanue HEKOTOPBIX
UPPALMOHATIBHBIX (QYHKITHI.

21. OnpeneneHHbI UHTETpall, ero cBoicTBa. OCHOBHAs (opMyiia HHTETPAIBHOTO
MCYHCIICHUSI.

22. Cnyyvaiinble coObiTus. Kitaccuueckoe ornpeienenne BepoITHOCTU. DIIEMEHTHI

KOMOWHATOPHKH.



23. OCHOBHBIE TEOPEMBI TEOPHH BeposiTHOCTEH. CI0KEeHNE U YMHOKEHUE BEPOSTHOCTEH.
24. ®opmyia nonHoM BepositHocTu. Dopmyna baiteca. @opmyna bepryiu.

2.3.2 llpumepHoe 3a1aHue Ha TuddepeHPOBAHHDbIN 324eT N0 AUCHHIIIHHE

. X2 +x-2
Bapuant 1| 4 piiuycomure npenen dynxmm: lim 2
x—1 2x#—x-1

o 0
2. BoIUHCIHTE ONpeiesIeH bl uHTerpan: | 1(X3 + 2x)dx
3. Haiitu mpou3BoaHYIO (QyHKINU:
2
x* -1

y= x+l,

4. Haittu unTerpai:
f (éx‘6 + 4x3 4+ 5sinx + X3) dx

5. UccnenoBarh QyHKIUIO U IOCTPOUTH €€ rpaduK:y =

3x+1
1 1
1 -3 3 0 12 -1 1
6a=(; 7)B=(] 4 65)C=|3 1
2 1
Haiitu A?> — BC
4 7 8
7. Beruucauts onpenenutens: |1 3 5
2 4 6
8. BeIUCIUTD: Z1 + Zp;Z1 + Z3; 21 — Zp; Zy — Z3} Z1 * Z;Z3 " Zy
zZy=2-—3i
Z,=1+1i
zz=—1—1
9. N300pa3uTh Ha KOOPJAMHATHOM TIIOCKOCTH:
A={1,4}
B={1,3}
10. Pemnth cucteMy JIMHEWHBIX ypaBHEHHM MeTooM Kpamepa:
x+2y+z=8

3x+2y+z=10
4x+3y—-2z=4

. 3x%+42x—-1
Bapnant2 | 1 gprupcs npenen ynkuun: lim —;
x—>—1 —X*+x+2

2. BelYMcIuTh ONpeneneHHbI HHTET AL f_32(4x3 —3x% +2x+ 1)dx
3. Haiiti mpon3BoiHyI0 (yHKITUH:

3x° -1
4. HaiiTu MHTErpaI:

5
j(sx 2 1 2x%)dx
1 8x
7x+1

5. UccnenoBarh (hyHKIMIO U IOCTPOUTH €€ rpaduk:y =

3 1 1 -1 0
_ _(2 1 3 _

5 6 1 0 O
Haiitu AB-5C
1 3 5
7. Beruncnute onpenenurens: |5 6 7
1 8 0

8. BeIUMCINTD: Z1 + Zp; Z1 + Z3; 71 — Zp; Zy — 73} Z1 " Zp;Z3 " Zy




zZy =2+ 3i
Z, =5+12i
Zz=—2—1
9. N300pa3nuTh Ha KOOPIUHATHOM IIIOCKOCTH:
A=[2,6]
B=(1,4)
10. Pemnth cuctemMy JIMHEHHBIX ypaBHEHUI MeTogoM Kpamepa:
2x+y+z=9
—2x+4y—-—z=11
X+ 2y+2z =24

Bapuanr 3 i 2x2—7x—4
1. BeruucnuTh npenen kmuu: lim 1 ———
pen (bYH I X2 —2x2+5%x+3

1dx

2. BeluMCIIMTh ONpe/ieIeHHbINA HHTErpa: [1 =
2

5
3. Haiitn mpou3BOaHYIO QYHKINU: y=2X3 + % + 5sinx
4 Haiiti uHTErpa
I(x +2x% —6x° + 7)1X

2X

5. UccnenoBarh QyHKIUIO U TOCTPOUTH €€ TpaduK: y =

3+2x
P -1 3 0
6.A= <4),B=(3 5 1),C=<4 1 1)
0 50 8§ 3
Haiitu AB+2C
3 51
7. BeraucnuTe onpeaenuTens: (2 1 2
31 7
8. BeIUMCNTE: Z1 + Z; Z1 + Z3;Z1 — Zp; Zy — Z3} Z1 * Zp;Z3 " Zy
Zy=2+1
Zy, =4 +1
Z3 = -7 —2i
9. N300pa3nTh Ha KOOPAMHATHON TUIOCKOCTH:
A={2,3,4,6}
B={3,5}

10. Pemuth cucteMy JIMHEHHBIX ypaBHeHUI MeTooM Kpamepa:
x+4y+2z=24

3x+7y + 5z =49
6x +2y+z =23

: 3x%2-11x+6
Bapuant4 | ¢ poapemms npenen pyHkuuu: lim, 3 pw—
X&—=OX—

2. BLIYUCIIMTE ONIpeieIEHHbIH MHTETpa: [ 04 Vaxdx
3. Haiiti npousBoaHyt0 QyHKIINH:
4x° +1
y= 3x-1 :
4. Haiitn uarerpan: [(5 — x)(x? + 2x)dx
5. UccnenoBath (yHKIMIO U IOCTPOUTH €€ Ipaduk: y = %
5 2 1 3 1pm=
6.A=<1 1 —1>,B=<4 5 0
0 0 1 -1 3 1
Haiitu A-3B?

7. BEIYMCIUTD ONIPEAETUTEND:

N O DN

4 5
13
7 8




8. BeIUMCHUTD: Z1 + Zy; Zq + Z3; 21 — Zp; Zy — Z3; Z1 * Zp; Z3 " Zy
Zi = —V/3—i
z, =2—51
zz3 =3+ 4i
9. N300pa3nTh Ha KOOPAMHATHOW TUIOCKOCTH:
A=(-2,2]
B=1[-3,5]
10. Pemnth cuctemy JIMHEHHBIX ypaBHEeHUH MeTogoM Kpamepa:
S5x +4y + 3z =23
2x +3y+z=10
3x +2y+2z=14

Bapuanr 5 i 4x%-11x-3
1. BeruucnuThb npenen kmuu: lim, g ——
pezen pyHkn X299 5v2_16x+3

1

> 2 dx
2. Berauciante OIIPEACIICHHBIN UHTETPpAI. |{ x_2
3

3. Haiitu mpou3BOgHYIO (QyHKINN:
x—2

y= 2x? -1

4. Haiitn unTerpan:

[(2x + 7x® — cosx)dx

5. UccnenoBath (yHKIHMIO U IIOCTPOUTH €€ Tpaduk:y = zjig
1 O 85 352
6.A=<2 - o>,13=<4 5>,c=(_12 > 20
-1 -2 1 1 6 1
Haiitu 4A-BC
7 3 1
7. Beruncnute onpenenurens: |2 1 4
8 3 2
8. BeaUCINTD: Z1 + Zp; Z1 + Z3; 21 — Zp; Zy — Z3; Z1 " Zp;Z3 " Zy
zy=—-1+3i
Z, =2+ 4i
z3=2+3i
9. N300pa3nTh Ha KOOPAMHATHOM MIIOCKOCTH:
A={4,5,6}
B={2,3}

10. Pemnth cuctemMy TMHEHHBIX ypaBHeHU MeTooM Kpamepa:
x+4y +4z =24

5x + 2y +2z=30

3x +2y+3z=24

Bapuant 6 | 1 |im . 2x°—7x-4
X% 3x2-13x+4

< 83
2. BoIUHCIIUTE ONIPEIeTIEHHBIA HHTETPAL: . ) Vx2dx

3. Haiiti npou3BoaHyt0 QyHKIINH:
x*+4

y = XZ -1 ,
4.Haiitu unterpai: [ (5x — %xz —9cosx+ 13) dx

4x
5. HCCJ’IC,Z[OBaTB (I)yHKI_II/IIO " ITOCTPOUTH €€ Fpa(bI/IKZy = ;




—1 0 2 208
_ (- 1 -4 2
6.A_<1 4 1>,B—<4 0),(:_(0 | 1)

-1 3 0 1 1
Hatitu 3A-BC
3 7 1
7. BeraucnuTe onpeaenuTenb: (9 6 2
3 5 4
8. BOIUMCHNUTD: Z1 + Zp;Zq + Z3;Zq — Zp; Zy — Z3; Z1 * Zp;Z3 " Zy
z1==7—1
z, =1-05i
zz3=3+1
9. M306pa3uTh Ha KOOPAMHATHOM MIIOCKOCTH:
A=[5,8]
B=(1,6)

10. Pemuth cuctemy JIMHEHHBIX ypaBHEeHU MeTo10M Kpamepa:
x+2y+4z =18
S5x+y+2z=27
3x+2y+3z=24
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