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COJEP)KAHUE

IlosicuuTebHAS 3aIIMCcKa
MeTO,I[I/ILIeCKI/IC PEKOMEHAA MU 110 BBIIIOJTHEHUIO IIPAKTHYCCKUX 3aHATHH

[IpakTuueckoe 3anstue Nel
[Ipaktrueckoe 3ansitue Ne2
[IpakTrueckoe 3anstue Ne3
[Ipaktuueckoe 3anstue Ned
[IpakTuueckoe 3anstue No5
[IpakTuueckoe 3anarue Neb
[IpakTuueckoe 3ansitue Ne7
[IpakTuueckoe 3ansatue Neg
[IpakTuueckoe 3ausitue Ne9
[IpaxTnueckoe 3anstue Nel0
[IpakTuueckoe 3anstue Nel |
[Ipaktrueckoe 3ansitue Nel2
[IpakTuueckoe 3anstue Nel3
[IpakTuueckoe 3anstue Neld
[IpakTrueckoe 3anstue NelS
[IpaxTnueckoe 3anstue Nel6
[IpakTrueckoe 3anstue Nel7
[TpakTryeckoe 3anstue Nel8
[IpakTrueckoe 3ansaTue Nel9
[TpakTryeckoe 3anstue Ne20
ITpakTruyeckoe 3ansTue Ne2l
[TpakTuaeckoe 3ansTue No22
ITpakTruyeckoe 3ansTue Ne23
[TpakTuueckoe 3ansTue Ne24



IHHOACHUTEJBbHAA 3AIINCKA

MeTtoaudecke yKka3aHus 110 BBITIOJHEHHUIO MTPAKTUYECKUX 3aHITHH 10 Y4eOHOW AMCIUILTNHE
CT'.06 Maremaruka npeaHazHaueHsl 11 o0ydarommxces mo 38.02.01 DxkoHomMuka U OyXTajaTepCKuid
yueT (110 oTpaciisiM).

Paboueii mporpamMmoil = AMCUMIUIUHBI ~ IPEIYCMOTPEHO  BBIMOJIHEHHWE  CTYACHTaMU
npaktudecknx 3aHsaTHd. lLlens pabor — yrmyOneHue, pacmipeHHe W 3aKpeluieHHe 3HaHHM,
MOJIYUEHHBIX Ha TEOPETHUYECKHX 3aHATHIX IO JAHHOW IUCLHMIUIMHE, a TaKKe HalpaBieHbl Ha
(hOopMHUPOBAaHHE CIETYIOIINX KOMIICTCHIIUN:

OK 01 BsiOupats cnocoObl pemeHus 3aga4  NpoPEeCcCHOHAIBHOM  JeATEIbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIM3a W HWHTEPIpETAlUU
nHpopManu ¥ WHOOPMALNMOHHBIC TEXHOJOTUU JJIs BBIOJHEHUS 3a7ad MPOoPeCCHOHATHHON
NeSITeNIbHOCTH;

OK 03. [InaHupoBaTh U PEANTU30BHIBATH COOCTBEHHOE MPOPECCHOHAIBFHOE M JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEILCKYIO IESITeNbHOCTh B MpodeccnoHanbHOM cdepe, HCIONIb30BaATh
3HAHUS M0 PUHAHCOBOU IPAMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX CUTYaIUSX.

OK 06. [IlposBrnarh TIpaxTaHCKO-MATPUOTHUECKYIO MO3UIUIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJICHUE HA OCHOBE TPAJAMULMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIE C Y4YETOM TapMOHHU3AIMU MEKHAIMOHATIBHBIX U MEXKPETUTHO3HBIX
OTHOIICHUH, IPUMEHSTH CTAHIAPTHl AHTHKOPPYIIIHOHHOTO TTOBEICHUS;

OK 07. CopaeiicTBOBaTh COXPAaHEHHUIO OKPYXAIOIIeH Cpelbl, pecypcocOepekeHHIo,
MPUMECHSITh 3HAHUSI 00 U3MEHEHUU KIIMMAaTa, IPUHIIUIIEI OCPEKIUBOTO MTPOU3BOJICTBA, Y((HEKTUBHO
JICIICTBOBAThH B YPE3BBIYAITHBIX CUTYAILIHSIX.

Bcero yacos Ha MMPAKTUYCCKUC 3aHATHUA — 32 yaca.

Pazoen 1. OchogHnble noHAMUA U MENOObL MAMEMAMUUECKO20 AHAU3A.

Tema 1.1 Ilpedenvt uucnosvlx nocjiedosameibHocmeil W (hyHKuuil

IIpakTnuyeckoe 3ansitue Nel.
Ha3spanue: Ilpenen uncnoBoiil nocnenoarensHoctu. [Ipenen pyukuu B Touke. Ilpenen pyHkunum
npu X > © . BeckoHeyHO GOJBIINE U GECKOHEUHO MaJibie (PYHKIIUH.
Ienb: 3akperieHre HOBOro Matepuaia. [lomydeHne yMeHui, 3SHAHUI W HABBIKOB B COOTBETCTBHH C
(hopMUpYEMBIMH KOMITETEHIIUSIMHU.

KosnuecTBo yacoB: 2 gaca
Koasl popmupyemsbix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

. . x?-25

3aoanue 1. Haiitu npenenst. lim——
x5 x—§
X2 +4

3aoanue 2. Haiitn npenensl: lim
x—>2 X—2

x3+x-1
3aoanue 3. Haiitn npeaensl: lim———
x—1 X4 -2

3aoanue 4. Haiitn npeensl.

2
X"+ Xx=2 : X , X3 +x . tg2x
lim———; 6) lim———;38) lim i ;T) lim g ; ) lim ( X+l
x-1 2%2 _x—1 x-092 _ [x+4 x—>-5 x4 _3x2 +1 x-0 sin 5X x—0.5 2x—1
3aoanue 5.
Haiitu nnpenensl, He noab3ysAch npaBuwiioM Jlonurans:

)



2 2 H
) - ) X°—4 . AJ8+x-3 . SIin2Xx
a) lim = x+1 ;0) lim————;B) lim————; 1) lim——.
x>27x2 4y x—2 x>2 X% —2X+2 x>1  3x—3 x>0 Xsin X

Kputepuu onenkmu:

3auem cTaBUTCS B Cilydae, €CIU BBIOJHEHO He MeHee 50% 3agaHuil, B OCBELIEHUU BOIIPOCOB HE
COJIEP)KUTCSL TPYOBIX OMIMOOK, CAMOCTOSATEIHHO BBIMOJTHEHA MpakTU4ecKas paboTa, BHITIOTHEHBI
TpeboBaHUs K 0()OPMIICHHIO.

Heszauem ctaButcsi, ecnu 0OydyaromMXCsl HE CIpaBWICSH C 3afaHueM (BbimoimHeHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEP>KaHUE BOMPOCOB, UMEIOTCS IpyOble OMIMOKH B BBIMOJIHEHUN
3a/laHusl, a TakKe padoTa BEITIOJHEHA HECAMOCTOSTEIBHO.

Tema 1.2 Ocnognvie meopemuvr 0 npedenax Touku pazpviea u ux Kiaccuuxkauus. 3aoauu

Ha gbluucieHue npeoenos.
IIpakTnueckoe 3ansaTue Ne 2.

Ha3Banue: OcHOBHBIE TeOpeMBbl O Tpenenax Toukd pa3peiBa W MX KiaccupuKamus. 3anayd Ha
BBIYMCIICHHE MPE/IEIIOB.

Hean: 3akperieHue HOBOro Marepuana. [lonydyenre ymeHuii, 3HaHUNA ¥ HABBIKOB B COOTBETCTBUUH
¢ popMUpPYEMBIMUA KOMIIETEHITUSIMHU.

KoanuyecTBo yacoB: 2 yaca

Koabl popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

x% —25

3adanue 1. Onipenenuth TOUYKY pa3pbiBa U KAKOTO POJia 3Ta TOUYKA ISl QYHKIUU. Y = 5
X —

X +4
3adanue 2. OnpenenuTh TOUKY pa3pbiBa K KAKOTO POJa 3Ta TOUKA I GYHKIHE: '~ y 19

%3+ x-1

5x -2
3aoanue 4. Haiitu nepBoHaYalIbHYIO0 CYyMMY, €CJIM CyMMa, 00pa30BaBIIasCsl K KOHILY CPOKa CCY/IbI B
KOHIIe N-ro rojaa. coctaBiseT 4500y.e. , 1=0,25 - craBka MpOIEHTOB
3aoanue 5. Haiitu nepBoHaYabHYIO0 CyMMY, €CJIM CyMMa, 00pa30BaBIIasCs K KOHILY CPOKa CCY/IbI B
KOHIIe N-ro rojaa. coctaBisieT 4500y.e. , 1=0,25 - craBka NpOIIEHTOB

3aoanue 3. OnpenenuTb TOUKY pa3pbiBa U KaKOTO pojia 3Ta TOUKa i GYHKLIUU: Y =

|g|X+2|, eciu x < —2,
X—=1ecmu—2<x<],

3aoanue 6. Onpenenuth NPOMEKYTOK HerpepbIBHOCTH QPYHKIMUT(X) = 10, eciul< x < T,

. X
SIN—,eciux>m,

Kpurepum ouenku:

3auem cTaBUTCA B Clydyae, €CiM BbIIOJHEHO He MeHee 50% 3anaHuil, B OCBELICHUH BOIIPOCOB HE
COJIEP’KUTCSL TPYOBIX OMIMOOK, CAMOCTOSATEIHHO BBIMOJIHEHA MpaKTHUecKas padoTa, BBIMOJIHEHbI
TpeOoBaHUs K 0()OPMIICHUIO.

Hezauem craBuTcs, ecnu OOyYarOmIMXCsl HE CHpaBWICS C 3agaHueM (BbIoTHEHO MeHee 50%
3aJJaHKs), HEPACKPHITO OCHOBHOE COJIEpKaHHE BOIIPOCOB, UMEIOTCS IpyOble OMIMOKHU B BHIITOJTHEHUN
3aJlaHus, a TakKe paboTa BHIMOJIHEHA HECAMOCTOSI TENIBHO.

Pazoen 2. /ludhpepenuuanvrnoe u unmezpanvrnoe ucHucienue.




Tema 2.1 /lugppepenuuanvroe ucuucnenue.

IIpakTuyeckoe 3ansaTue Ne 3.
Ha3zBanue: [IpousBoanas cnoxxunoit Gpyakiun. [Iporn3BoiHbIE BBICIIUX ITOPSIKOB.
Heab: 3akpernenue HoBoro Marepuaina. [lonydyenue ymMmeHui, 3HaHU U HABBIKOB B COOTBETCTBUU C
(hopMUPYEMBIMH KOMITETCHITUSIMHU.

KosamnuecTBo yacoB: 2 yaca
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3adanue 1. MatepuansHas TOUKa IBHKETCS MPAMOIMHENHO 110 3akony X(t) = —t% +2t% +5t. 1)
BriBectu opmyity A7l BBIYMCICHUSI CKOPOCTH JIBUKEHHUS B 10001 MOMEHT Bpemenu t. Haiitu
yCKOpEHHE B MOMEHT 1=2 c.

3aoanue 2. CoctaBuTh ypaBHeHHE KacaTenbHOH k Tpaduky GyHKImu Y = X> —4X +4 B TOuKe
M(4;1).

3aoanue 3. Iloctpouts rpaduku GyHKIMU U KacaTeNbHOU A5 3adanue 2.

3aoanue 4. Beisectn hopMyIty ISl BBIYUCIICHHUS YCKOPCHHUS JIBFDKCHUS B JTF000H MOMEHT BPEMECHH
t. Halitu yckopenue B MoMeHT t=3 c. 1151 3adanue 1.

3aoanue 5. Haittn nuddepennman pysxmun y = X> —4x+4
3aoanue 6. Haittu nuddepeHiman BTOPOro ¥ TPEThero NopsakoB GyHKmu Y = X° —4X + 4
3aoanue 7. Haittn nuddepeHiman BTOPoro py apryMeHTe, paBHOM 3, pyHKImn Y = X —4x +4

3aoanue 8. Haittu nuddepeHiman TpeThero IpH apryMeHTe, PaBHOM -5, QyHKIuH Y = X° —4X + 4 _

cosx+x2

3aoanue 9. Haiitu npon3BoHy0 QyHKIMHA: Y =€
3aoanue 10. Haiiti npoussoauyto dpyrkumii: y=arcsin(x?).

3aoanue 11. Haiiti npousBoaHyro GyHKIHR: y =5§/(2x? —4x3)* .

Kputepun onenkn:

3auem craBUTCS B ciy4ae, €CiM BbIIOJHEHO He MeHee 50% 3anaHuil, B OCBELIEHUH BOIIPOCOB HE
COJIEPKUTCSL TPYOBbIX OHIMOOK, CAMOCTOSITENILHO BBINIOJHEHA MpaKkTH4eckas paboTa, BBITOJHEHbI
TpeboBaHus K 0(hOPMIICHHUIO.

Hezauem ctaBuTCs, eciu OOy4yarOIIMXCsl HE CIpaBWICS C 3aJaHueM (BbImosiHeHO MeHee 50%
3aJJaHNs), HEPACKPHITO OCHOBHOE COJIEPYKAHHUE BOTIPOCOB, UMEIOTCS TPyObIe OMIMOKHN B BHIITOJTHEHUN
3aJJaHMs, a TakkKe paboTa BBITOJIHEHA HECAMOCTOSTENBHO.

IIpakTnuyeckoe 3ansiTue Ne 4.
HaszBanmue: J{luddepennman yHkmu.
Hean: 3akpennenne HoOBoro Marepuaina. [lonyyenne ymMeHui, 3HaHU U HABBIKOB B COOTBETCTBUU C
(hopMUPYEMBIMH KOMITETEHITUSIMHU.

KoanuecTBo yacoB: 2 yaca
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Haittu tuddepeniman GyHKmm y = 2x° —6x+4
3adanue 2. Haiitu nuddepeHiyan BTOPOro 1 TPEThEro NOPsAKOB GYHKIMH y = 3x% —18x+4
3adanue 3. Haittu nuddepeHiman BTOPOro IpH apryMeHTe, paBHOM 3, GYHKIMH Y = X2 —2X+25

3aoanue 4. Haittu nuddepeHIman TpeThero IpH apryMeHTe, PaBHOM -5, QYHKIHH y = 4x2 +4

COSX+X?

3aoanue 5. Haiitn nuddepermman Gpysmuit: y=arcsin(x®).dyHxumii: y =e
3adanue 6. Haiitn nudpepenunan GyHkumii: y = J@x2 —ax )t



Kpurepumn oneHku:

Onenka 3aumeno - B ciiydae, €ciid BblIIoJHEHO He MeHee 50% 3aaaHuii, B OCBELICHUH BOIIPOCOB HE
COJEPKUTCS TPyObIX OHIMOOK, CaMOCTOSITENILHO BBINOJHEHA IpPaKTU4ecKas paboTa, BBITOJHEHbI
TpeOoBaHUs K 0()OPMIICHHIO.

Onenka Hezaumeno - ecnu oOydaroulviicss HE CHpaBUIICS C 3agaHueM (BbIMONHEHO MeHee 50%
3aJJaHKs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, UMEIOTCS TPyObIe OMIMOKM B BBIITOJTHEHUN
3aJjaHus, a TaKkKe paboTa BbIIIOJIHEHA HECAMOCTOS TENIBHO.

Tema 2.2 Humezpaivrnoe ucuucienue.

IIpakTnyeckoe 3ansaTue Ne 5.
Ha3zBanue: OcHOBHbIE METO/IbI UHTETPpUPOBaHUS. ONpeIeICHHbIA HHTErPall.
Heab: 3akpemieHue HoBoro Matepuana. [lonyueHue ymeHuil, 3HaHUM ¥ HABBIKOB B COOTBETCTBHH C
(hopMUPYEMBIMH KOMITETEHIIUSIMHU.
KouanuecTBo yacoB: 2 yaca
Koabl popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

125 \/;

3aoanue 1. Haiitu 3nauenue unrerpana | [(

16 X—:%/X_2

3
3aoanue 2. Haiitn 3HaueHMe MHTErpaa: I x*dx .
-2

)dx

T
3aoanue 3. HailTu 3HaueHUe UHTErpaa: I sin(x+1)dx
0

7l4 dX

3aoanue 4.. HaiiTu 3HaueHue UHTErpasa: -
COS™ X
0

s
3aoanue 5. Haiitn 3HaueHue WHTETpasa: '[ sin 3xdx
0

Kputepun onenkn:

Onenka 3aumeno - B ciiydae, €clid BblloJHEHO He MeHee 50% 3aaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJZIEPKUTCSL TPYObIX OHIMOOK, CaMOCTOSITENIbHO BBIMOJHEHA MpaKTU4ecKas padoTa, BBINOJHEHBI
TpeOoBaHUs K 0POPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydarolMiics He crpaBWiIcsA ¢ 3afaHueM (BblmoiHeHO MeHee 50%
3aJJaHNs), HEPACKPHITO OCHOBHOE COJIEPYKAaHHE BOTIPOCOB, HMEIOTCS TPYObIe OMMOKHN B BBIITOJTHEHUN
3aJJaHMs, a TaKKe paboTa BIIMOJIHEHA HECAMOCTOSATENBHO.

IMpakTnyeckoe 3ansTHe Ne 6.
Ha3Banue: OcHOBHBIE CBOICTBA OIpeIeIEHHOT0 HHTErpaa.
Hean: 3akpennenne HOBoro Marepuaina. [lonyyenne ymMeHui, 3HaHU U HABBIKOB B COOTBETCTBUU C
(bopMHpPyEeMBIMU KOMITETEHIIHSIMH.
KoanuecTBo yacoB: 2 yaca
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Haiitu miomaas GUrypsl, OrpaHHueHHOM THHUSIME: Y = x*, y=0, x=-1, x=1.
yp p y

3
3aoanue 2. Haiitu 3Ha4YeHNE UHTETpAJIA: j(x3 +8)dx.
-2



/2
3aoanue 3. HaiiTu 3HaueHHE UHTETpaJia: I (sin x —15)dx

0

3
3adanue 4. Haiitu 31a4eHue uHTErpaa: j(x3 —8x +23)dx.
)

. ™A gdx
3aoanue 5. Haiitu 3nauenne unterpana: | >

o Cos“ X

T
3aoanue 6. Haiitu 3HaueHue uHTErpaia: J' (sin3x —2x+9)dx
0

3aoanue 7.. Kakue mpaBuiia OTHOCITCS K OCHOBHBIM .HpaBI/IHaM UHTErpupoBaHusi: BeiOepure
npasubabie otetsl A) J( f (X) £p(x))dx =] f (X)dx 2J o(x))dx B) Jaf (X)dx =af f (x)dx C) Judv =
uv—Jvdu D) fudv = [ uv—jvdu.

Kpurepun oneHku:

Ouenka 3aumeno - B ciydae, eciiv BbIIOJIHEHO He MeHee 50% 3a1aHuii, B OCBEIIEHUH BOIIPOCOB HE
COJIEPKUTCSL TPYOBIX OIIMOOK, CAMOCTOSITEILHO BBIMIOJIHEHA MpaKTHYecKash padoTa, BBIMOIHEHBI
TpeboBaHUs K 0()OPMIICHHIO.

Onenka Heszaumeno - ecinv OOydarOUIMICS HE CHpaBHIICS C 3aqaHueM (BBITOMIHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEP>KaHUE BOMPOCOB, UMEIOTCS TpyOble OIIHMOKH B BBIMIOJTHEHUN
3a/1aHusl, a TaKKe padoTa BBIIIOJHEHA HECAMOCTOSTEIBHO.

IIpakTuyeckoe 3anaTue Ne 7.
Ha3panmue: [ 'eomeTpuueckuii CMBICII ONIPEAEIEHHOrO0 HHTErpaia.
Heab: 3akpernienue HoBoro Matepuaia. [lonydyeHue ymeHuil, 3HaHUHM ¥ HABBIKOB B COOTBETCTBHH C
(bopMHUpyEMBIMU KOMITETEHIHSIMH.
KouanuecTBo yacoB: 2 yaca
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Haiitn nomaas GUrypbl, OrpaHUYCHHON TMHUSAMU: Y = x4, y=0, x=-1, x=1.

3aoanue 2. Ilany6a xopabiiss HAMOMHUHAET JIBE Mepecekarorirecs napadonbl. CKoIbKo HE0OX0IUMO
KpPacKH /I €€ TTOKPBITHS, ecliu JyinHa Kopadist 80 M, mmpurHa B ieHTpe — 20 M, a Ha KaXKIbIi
KBaJIpaTHBINA MeTp HeoOxoaumo 0,25 KT KpacKH.

3aoanue 3. Haiinem 06beM NMPOAYKIIMH BBIMYIIEHHON B TE€YCHUE TOJIA, CUNTAsA KOJIUYECTBO pabounx
nHel paBHbIM 240, ecnu MPOU3BOAUTEIHLHOCTD TPyAa pabodero BeIpaskaeTcs GyHKIUEH

y= ~0.0033x° —0.089x + 20.96 , TJIe X — MPOW3BOUTEIBHOCTD TpyZAa 3a 1 4.

3aoanue 4. [Tnst crpourtensctBa GaOpUKH 3aaeTCsl HENPEPHIBHBIN JICHEKHBIN MOTOK CO CKOPOCTHIO
I(X) = y=-x?+20x+5 (y.e.) Ha 20 JIeT ¢ TOJOBOIi IIPOIEHTHOH CTaBKOH p = 5 %. Heobxommmo
HalTH JUCKOHTUPOBAHHYIO CTOUMOCTD 3TOT'O ITOTOKA.

3aoanue 5. [Tany06a kopaOiisi HAMOMHUHAET JIBE MepeceKarorirecs napadonsl. CKOJIBKO HEOOXO0IMMO

KpacKu Ui €€ TOKPBITHS, eciu JyinHa Kopabms 90 M, mupuHa B 1ieHTpe — 40 M, a Ha KaxabIid
KBaJIpaTHBINA MeTp HeoOxoaumo 0,15 Kr kpackw.

Kpurepumn oneHku:



Onenka 3aumeno - B ciydae, €clid BbIIOJHEHO He MeHee 50% 3aiaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJIEP’KUTCS TPYOBIX OMIMOOK, CAMOCTOSATENIBHO BBIMOJIHEHA MpaKTHUecKas padoTa, BBIMOJTHEHbI
TpeOoBaHUs K 0()OPMIICHUIO.

Onenka Hezaumeno - ecnu oOydarouiviicss HE CHpaBUIICS C 3agaHueM (BbIMONHEHO MeHee 50%
3aJJaHKs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, UMEIOTCS TPyObIe OMIMOKM B BHIITOJTHEHUN
3a/laHus, a Takke padoTa BHIMOJIHEHA HECAMOCTOSTENIBHO.

Pazoen 3. luckpemnas mamemamuxa

Tema 3.1. Ocrognble noHamus u Memoovl OUCKPEHHOU MAmeMamuKi.
IIpakTuyeckoe 3anaTue Ne 8.
Ha3panue: Jlornueckne orHomeHus. IlonsaTue MHOMKECTBA.
Heab: 3akpenienue HoBoro Marepuaina. [lonyyenue ymMeHuil, 3HaHU U HABBIKOB B COOTBETCTBUU C
(hopMUPYEMBIMH KOMITETCHITUSIMHU.
KoanuyecTBo yacoB: 2 yaca
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Ilyctb 3a1anbl TpU YUCIOBBIX MHOKecTBA A={2,3,4,10}, B={1,2,10,12}, C={1,9,10}.
Tpebyercs yka3aTh aneMmenTsl MHOKecTB ANBUBNC=D.

3aoanue 2. B xakom mopske HY>KHO IPOU3BOIMUTH ONIEPALINH, TPeoOpa3oBbIBas Gopmyiry S =
ANBUCNBUA ?

3aoanue 3. Boitekaer nu u3 pasencrsa C\B=A, uro C=BUA ?

3aoanue 4. Ilycth 3a1aHbl TpU YUCIOBBIX MHOKecTBa A={2,3,4,10}, B={1,2,10,12}, C={1,9,10}.
TpeOyercs ykaszars anemenTsl MHOXecTB (ANUC) \ (BNA)=E.

3aoanue 5.

3) B xakom mopsiike Hy>KHO MTPOU3BOIUTH ONepaIuu, mpeodpasossiBas Gpopmyny S = A NBUC
NBUA ?

Kputepun onenkn:

Onenka 3aumeno - B ciiydae, €clid BblloJHEHO He MeHee 50% 3aaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJIEPKUTCSL TPYObIX OHIMOOK, CAMOCTOSITENIBHO BBINIOJHEHA MpaKkTU4eckas paboTa, BBITOJHEHbI
TpeOoBaHUs K 0POPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydaroluiics He CpaBWiICsA ¢ 3afaHueM (BbloigHeHO MeHee 50%
3aJJaHNs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, MMEIOTCS TPYObIe OMIMOKHM B BHIITOJITHEHUN
3aJJaHMs, a TakkKe paboTa BBINOJIHEHA HECAMOCTOSTENBHO.

IIpakTHyeckoe 3ansaTHe Ne 9.
Ha3Banue: DiieMeHTH KOMOMHATOPHOTO aHAJIH3A.
Ieas: 3akpernnienre HoBoro Marepuana. [lonydenne ymeHuii, 3HaHUI U HABBIKOB B COOTBETCTBHH C
(bopMHpPYyEMBIMHA KOMITETEHITHSIMH.
KosamnuecTBo yacoB: 2 yaca
Koasl popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Beranciauth, ecim ob1iee yncio N=6, k=2:
ok A_ib‘ _ H—T

S = kl(n — k)!
3aoanue 2. Ilycte nanwl mects nudp: 1; 2; 3; 4; 5; 6. OnpeneiauTh KOITUYECTBO TPEX3HAYHBIX
9HCeNl MOYKHO COCTaBUTh U3 3TUX UDP.
3aoanue 3. CTyneHTbl WHCTUTYTa HU3Y4alOT B Ka)XXJOM CEMECTpe MO JeCATh AWCHUIUIMH. B
pacnycaHve 3aHATHI BKJIIOYAIOTCS KaXAbld JIeHb MO 3 JUCHUIUIMHBI. CKOJIBKO pa3iuyHbIX
pacmiucaHuii MOKET COCTABUTh AUCIIETYEpCKast?



3aoanue 4. Haittn k05)OUIHEHTH PH X2 TIOCITE PACKPBITHS CKOGOK M TIPHBEICHHS TMOX0OHBIX
YJICHOB B BBIPAXKCHUU (1+X2+X5)8'

3adanue 5. Beiuucnure A,

Kpurepun oneHku:

Onenka 3aumeno - B ciiydae, €ciid BblIIoJHEHO He MeHee 50% 3aaaHuii, B OCBELIEHUH BOIIPOCOB HE
COJEPKUTCS TPYyObIX OHIMOOK, CaMOCTOSITENIBHO BBINIOJHEHA MpPaKTU4ecKas paboTa, BBITOJHEHbI
TpeOoBaHUs K 0()OPMIICHUIO.

Onenka Hezaumeno - ecnu oOydarouiviicss He CHpaBWiICS C 3agaHueM (BbIMONHEHO MeHee 50%
3aJ]aHKs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, UMEIOTCS TPyObIe OMIMOKHU B BBIITOJTHEHUN
3aJjaHus, a TaKXKe paboTa BbIIOJIHEHA HECAMOCTOSTENIBHO.

Pazoen 4. Teopusa eeposamuocment u Mamemamuieckas CIamucmuKka
Tema 4.1. OcrogHble nOHAMUA U MEMOObL MEOPUL 8ePOAMHOCHLECIL.
IpakTuyeckoe 3ansitue Ne 10.

Ha3zBanme: Kiaccuueckoe onpeaeieHue BEpOITHOCTH.
Hean: 3akperuienre HoBoro Marepuana. [lonyueHue ymeHuil, 3HaHU U HABBIKOB B COOTBETCTBHH C
(bopMUpYEMBbIMI KOMITETEHIIUSMHU.
KoanuyecTBo yacoB: 2 yaca
Koabl popmupyembix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. B naptuu u3 10 perayneit umeercs 7 cranaapTHbIX. HaliTu BepoOsSTHOCTH TOTO, 4YTO
oTo0Opaiy OHy CTAaHIAPTHYIO JETallb.

3aoanue 2. Ilycts nanwl mects nudp: 1; 2; 3; 4; 5;...,25. KakoBa BeposTHOCTh TOTO, UTO BhIOEpPEM
2 HEYETHBIX YUCIIA CPeIn ATUX HUudp?

3aoanue 3. KakoBa BepOSITHOCTb TOTO, YTO BbIOEpEM HYXKHBIM KiItou oT ceiida cpenn 20 pa3HbIX
KITIOYen?

3aoanue 4. 30 TOMOB KHHT CTOSIT Ha KHH)KHOM mosike. KakoBa BepoSTHOCTB TOTO, YTO BBIOEpEM TOM
noNel6?

3aoanue 5. Habupas Homep TenedoHa, aboOHEHT 3a0bu1 oAHY LGPy U Habpan ee Hayaady. Haiitu
BEpPOSITHOCTH TOTO, YTO HaOpaHa HY>KHas nudpa.

3aoanue 6. Onepanyy CI0XXeHUSI 1 YMHOKEHUS COOBITUI He 00J1a/1al0T CBOMCTBOM. ..

a) (AB)C = (A+B)C 06)A+B =B+A B)AB=BA r)A+ (B+C)=(A+B) +C.

Kputepuu onenkmn:

Onenka 3aumeno - B ciiydae, €Clii BbINIOJHEHO He MeHee 50% 3aaaHuii, B OCBELICHUH BOIIPOCOB HE
COJIEP’KUTCS TPYOBIX OMIMOOK, CAMOCTOSATEIBHO BBIMOJIHEHA MpPaKTHUecKas paboTa, BBINOJIHEHbI
TpeOoBaHUs K 0()OPMIICHUIO.

Onenka Hezaumeno - ecnyu OOy4arolIMCs HE CIpaBUJICSA ¢ 3amaHueM (BbIoiHEHO MeHee 50%
3aJJaHKs), HEPACKPHITO OCHOBHOE COJIEpyKaHHe BOIPOCOB, UMEIOTCS TpyOble OMIMOKHU B BBIITOJTHEHUN
3aJlaHus, a TakKe paboTa BHIMOJIHEHA HECAMOCTOS TENIBHO.

IIpakTnyeckoe 3ansiTue Ne 11.
Ha3panue: DneMeHTb KOMOMHATOPHUKHU.
Heab: 3akpemienne HoBoro Matepuana. [lonydyeHnre ymeHuil, 3HaHUM ¥ HABBIKOB B COOTBETCTBHH C
(bopMHpPYyEMBIMHA KOMITETEHITHSIMH.
KosamnuecTBo yacoB: 2 yaca
Koasl popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. B naptuu u3 10 geraneit umeercs 7 cranaapTHbiX. HaliTi uncio cnoco6oB BbIOOpa 2
HECTaHAAPTHBIX JETAJICH.

3aoanue 2. Ilycts ganwl mects udp: 1; 2; 3; 4; 5; 6. OnpenenuTh KOIMYECTBO TPEX3HAYHBIX
YHCEeT MOKHO COCTAaBUTh U3 3THX HHU(DP



3aoanue 3. CTyOeHTHl HHCTUTYTa HM3y4alOT B KaXJOM CEMECTpE IO JeCATh AUCUMILIMH. B
pacnycaHue 3aHATHI BKJIIOYAIOTCS KaXAbIM JIeHb MO 3 JUCHMIUIMHBI. CKOJIBKO pa3iuyHbIX
pacTiucaHuii MOKET COCTABUTh AUCIIETYEPCKast?

3aoanue 4. 30 KHUT CTOUT HAa KHUKHOU MOJIKE, U3 HUX 27 pa3IMyHbIX KHUT U OJHOTO aBTOpa TpU
KHUTU. CKOJIBKUMH CIIOCO0aMU MOYKHO PACCTaBUTh 3TH KHUTH Ha TIOJIKE TaK, YTOOBI KHUTH OJHOTO
aBTOpa CTOSUIH psAoM?

3aoanue 5. Habupas nomep Tenedona, aboHeHT 3a0bu1 oaHy 1Py U HaOpan ee Haynady. Haiitu
BEPOATHOCTH TOTO, UTO HaOpaHa Hy>kHas 1udpa.

3adanue 6. Berunciute, eciu odiee yuciao N=6, k=2:

ok — A_ibl _ H—T
" P kl(n — k)

3aodanue 7. Beruucnure A .

Kpurepun oneHku:

Onenka 3aumeno - B ciiydae, €ciid BbIIoJHEHO He MeHee 50% 3a7aHuil, B OCBEIIEHUH BOIIPOCOB HE
COJIEPKUTCS TPYObIX OHIMOOK, CAMOCTOSITENIBHO BBINIOJHEHA MpaKTU4ecKas paboTa, BBITOJHEHbI
TpeOoBaHuUs K 0(pOpPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydarouuiics He crpaBWwics ¢ 3afaHueM (BbloigHeHO MeHee 50%
3aJJaHNs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, UMEIOTCS TPYObIe OMIMOKHM B BHIITOJTHEHUN
3aJJaHMs, a TaKKe paboTa BhIINOJIHEHA HECAMOCTOS TENIBHO.

IIpakTHyeckoe 3ansaTue Ne 12,
Hassanmue: IIpumeps! BEIYUCICHHS BEPOATHOCTEN.
Heus: 3akpemienre HoBoro marepuana. [lonydenue ymeHuii, 3HaHUI U HaBBIKOB B COOTBETCTBHH C
(bopMHpyEeMBIMUA KOMITETEHITHSIMH.
KosamnuecTBo yacoB: 2 yaca
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. ]IBa cTyneHTa YCIOBWINCH BCTPETUTHCS B ONPEICIEHHOM MecTe MexXay 16 4. u 164. 30
MUH. J[OrOBOpUINCH, YTO MPHUILEAIINNA MEPBBIM XAET Apyroro B TeueHnu 10 MuH., mocie yero
yxoaut. HaliTu BeposTHOCTh UX BCTPEUH, €CIM MPUXOJ KaKIOro B TEUEHHE YKAa3aHHOTO BPEMEHU
MOJKET MTPOU30MTH B J1I000€ BpeMsi 1 MOMEHTHI IIPHX0/1a HE3aBUCHUMBI.

3aoanue 2. Ilo pesynpTaTaM NPOBEPKU KOHTPOJBHBIX padOT OKa3aJlioCh, YTO B TEPBOM TPyIIE
MOJIYYNJIM TOJIOKUTENbHYI oueHKy 20 crtyneHtoB u3 30, a Bo Bropon — 15 m3 25. Haiitu
BEPOSITHOCTh TOTO, YTO HayAady BbIOpaHHasi paboTa uMesa IMOJOXKUTEIbHYIO OIeHKYy. [lo
pe3yabTaTaM NpPOBEPKH KOHTPOJIBHBIX paboOT oOKa3ajloch, 4YTO B MEPBOM TIpynne MOJy4yuIn
MOJIOKUTEIBHYIO OolleHKYy 20 ctynentoB u3 30, a Bo BTopoit — 15 u3 25. HaliTu BeposSITHOCTH TOTO,
YTO Hay/lauy BeIOpaHHas paboTa, UMeroLIast MOJ0KUTEIbHYIO OLIEHKY.

3aoanue 3. . Habupas Homep TenedoHa, abOHEHT 3a0bL1 ABe HuGpbl U HaOpan ux Haynaudy. Haiitu
BEPOSITHOCTH TOT0, YTO HaOpaHbl HYKHbIE U(PHI?

3aoanue 4. UrpanpHas KOCTh Opocaercs Tpu pasza. KakoBa BepOsSTHOCTH TOr0, YTO CymMMa
BBINABIINX OYKOB paBHA MATHAIATH?

3aoanue 5. I3 ypHbI, B KOTOPOH Jiexkat 3 OesbIX U 7 YepHBIX 11apa, HayJady 1o OJHOMY U3BIIEKAIOT
1Ba 1mapa 0e3 Bo3BpalieHus. KakoBa BepOATHOCTh TOTO, YTO TOJIBKO OJMH M3 U3BJICUEHHBIX IIapOB
Oynet 6embim?

3aoanue 6. B naptum u3 11 neraneit umeercs 5 OpakoBaHHbIX. Haynauy oToOpaHbl TpH JeTaiu.
KakoBa BeposSITHOCTb TOYHO, YTO Cpean 3 OTOOpaHHBIX JeTaiell HeT OpaKOBaHHBIX ?

Kpurepun onenkmn:

Onenka 3aumeno - B ciiydae, eclid BblloJiHeHO He MeHee 50% 3a7aHuii, B OCBEIIEHUH BOIIPOCOB HE
COJZIEPKUTCSL TPYOBIX OMIMOOK, CAMOCTOSITENIFHO BBIMIOJHEHA MpaKTU4ecKas paboTa, BBHITOIHEHBI
TpeboBaHUs K 0()OPMIICHHIO.



Onenka Hezaumeno - ecny OOydyaroOUIMIiCs HE CHpaBHIICS C 3agaHueM (BBIMONHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEp>KaHUE BOMPOCOB, UMEIOTCS IpyOble OIMOKH B BBIMOJIHEHUN
3aJjaHKs, a TaKKe paboTa BHIINOJIIHEHA HECAMOCTOS TENBHO.

Tema 4.2. Beedenue 6_mamemamuuecky) CmamucmuKy.
IIpakTnueckoe 3ansaTne Ne 14.
Ha3panue: DneMeHThl MATEMAaTHYECKON CTATUCTUKH: TUCKPETHOE pacIipe/iesiCHHeE.
Hean: 3akperuienre HoBoro Marepuana. [lonyuenue ymeHuil, 3HaHU U HABBIKOB B COOTBETCTBHUH C
(hopMUpYEMBIMH KOMITETEHIIUSMHU.
KoauuyecTBo yacoB: 2 yaca
Koasbi popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. luckpeTHas ciydaiiHas BeIMynHa X 3aJlaHa 3aKOHOM paclpeiesICHUs] BEpOSATHOCTEH:

X 21 24 27 30 33

p 0,03 |a b 0,33 | 0,43

Kakumu 3HaueHusiMU @ 1 D MOTYT OBITH paBHBI?
3aoanue 2. JluckperHas cirydaiiHas BenudauHa X 3a7aHa 3aKOHOM PACIpEIeIeHHsI BEPOSITHOCTEH:

X 4 6 8 10

p 0,25 | 0,10 | 0,20 | 0,45

KakoBa ¢yHkuus pacnpenenenus sepositHocrein f(x)?
3adanue 3. JluckperHas cirydaiiHas Beu4rHa X 33j1aHa 3aKOHOM pacIpeeIeHUs] BEpOSTHOCTEH:

X -1 3

p |06 |04

Kaxkosa e€ nucnepcus?
3aoanue 4. JluckperHas ciydaiiHas BenndnHa X 3aJaHa 3aKOHOM pacIpeieIeHUs BEpOSATHOCTEH:
X 1 2 3 4
D 0.4 03 0.1 0,2

Yemy paBHa ee Meauana?

Kputepun onenkn:

Onenka 3aumeno - B ciydae, €ciid BbIoJHEHO He MeHee 50% 3ai1aHuii, B OCBEIIEHUH BOIPOCOB HE
COJIEPKUTCSL TPYObIX OHIMOOK, CAMOCTOSITENIBHO BBIMIOJHEHA MpakTH4eckas paboTa, BBITOJHEHbI
TpeOoBaHUs K 0POPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydarolMiics He CpaBWiICsA ¢ 3afaHueM (BbloigHeHO MeHee 50%
3aJJaHMs), HEPACKPHITO OCHOBHOE COJIEpKaHKUE BOIIPOCOB, UMEIOTCS TPyObIe OIIMOKHU B BHIITOJTHEHUN
3a7aHus, a TaKXkKe PaboTa BEIIOJIHEHA HECAMOCTOSATEIBHO.

I[IpakTnueckoe 3ansaTue Ne 15.
Ha3Banue: DiieMeHTHI MaTEMAaTUYECKON CTaTUCTUKU: HHTEPBAJILHOE PaCIpe/iesiCHHE.
Hean: 3akpennenne HOBoro Marepuaina. [lonyyenne ymMeHui, 3HaHUI U HABBIKOB B COOTBETCTBUU C
(bopMHpPyEeMBIMU KOMITETEHIIHSIMH.
KoamnuecTBo yacoB: 2 yaca
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. 3akoH pacnpeeseHNs HEMPEPHIBHOM CIy4aiiHOM BeIMYMHBI 33/1aH (GyHKIUEH

0, x =0,
Fi) = {l—e"'“. x =0,

Yemy paBHa qucnepcusi Ciry4aiiHON BEIUYUHBI?
3aoanue 2. HempepplBHas ciydaitHas BenudmHa X 3a7aHa IUIOTHOCTBIO pacmlpeneseHus
BEPOATHOCTEMN



fl) =
KakoBa BepositHOCTh P(-3<X<5) ?

2X
3adanue 3. Cnyuaiinas Bennunna X 3aaHa IWIOTHOCTBIO pactpenenenus f (X) =1 49’ xe<(0,a]
0,x¢(0,a]
Haiitu F(x) _

3aoanue 4. HempepbiBHas ciydaiiHas BenuuuHa X 3a7aHa IUIOTHOCTBIO pacmlpeleseHus
BEPOATHOCTEM

flx) =

KakoBa BepositHOoCTh P(5<X<7) ?

Kpurtepun ounenku:

Ouenka 3aumeno - B ciydae, eciiv BbIIIOIHEHO He MeHee 50% 3aqaHuii, B OCBEILIEHUU BOIIPOCOB HE
COJIEPKUTCSL TPYOBIX OIIMOOK, CAMOCTOSITEIFHO BBIMIOJIHEHA MpaKTHYecKash padoTa, BBINOIHEHBI
TpeboBaHUs K 0()OPMIICHHIO.

Onenka Heszaumeno - ecinv OOydarOUIMICS HE CIpaBHIICS C 3agaHueM (BBIMONIHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEp’KaHUE BOMPOCOB, UMEIOTCS IPyOble OIIUOKHU B BBITIOJTHEHUH
3a/IaHMsl, a TaKKe padoTa BBIIOJTHEHA HECAMOCTOSATEIBHO.

Pazoen 5. Tuneiinas anzeopa

Tema 5.1. OcHogHble ROHAMUA U MEMOObl TUHEHHOU a/12e0Dbl
IIpakTnueckoe 3ansitue Ne 16.
Hazpanue: Matpuna. [[elicTBus Hag1 MaTpUIIaMU.
Hean: 3akpernienre HoBoro matepuana. [lonyuenue ymeHuil, 3HaHU ¥ HABBIKOB B COOTBETCTBHUU C
hopMHUpPyEMBIMU KOMITETEHIIUSIMH.
KoauuyectBo uacoB: 0 yacos
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3ananue 1. YMHOXbTE MaTpHily A Ha uucio |:

(2 4 _ _ . .. (10 20).
A‘(s 2]’ A=5 B‘5’*‘(15 10)

3ananme 2. Haiigure cymmy matpui A u B:

2-30+33—1_50—1_
4 5 6) (25 -4/ |60 2

3aganue 3. Haiimure pasHocTh MaTpuil A u B:

2 3 0) (33 -1) (-1 -6 1)
4 5 6) (25 —4) |2 -10 10

3aganue 3. Haiigute npousBeaenne Matpuil A u B:



1 3214
'(923)- ~4 05 6|=(2239 25 51)'
1721

213 121) (1+9 2+3 1+0) (10 51
‘{1 2)310) 1+6 2+2 1+0) \7 4 1)
3. Haiitn 42, rae | (1 2].P€IH€HI/IC. AZ—(l 2)(1 2}_(7 10}.

|3 4 3 4)\3 4/ |15 22

Kpurtepun onenku:

Ouenka 3aumero - B ciiy4ae, €Ciiu BbINoJHEHO He MeHee 50% 3a7aHuii, B OCBEIICHUU BOMPOCOB HE
COJIEP)KUTCSL TPYOBIX OMIMOOK, CAMOCTOSATEIHHO BBHITIOJHEHA MpakTH4ecKas padoTa, BHITIOTHEHBI
TpeboBaHUs K 0()OPMIICHHIO.

Onenka Heszaumeno - ecinv OOydarOUIMICS HE CIpaBHIICS C 3aJaHueM (BBIMOMIHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEP>KaHUE BOMPOCOB, UMEIOTCS TpyOble OIIMOKH B BBIMOJTHEHUN
3a/IaHusl, a TaK)Ke paboTa BBIMOJIHEHA HECAMOCTOATEINBHO.

IpakTHyeckoe 3ansTue Ne 17.
Ha3panue: Onpenenurens MaTpuilbl. MeTOAbl BBIYUCIIEHUS ONPEIEIIUTENEH.
Heusb: 3akpemienre HoBoro marepuana. [lonydenue ymeHuii, 3HaHUI U HaBBIKOB B COOTBETCTBHH C
(bopMHpyEeMBIMUA KOMITETECHITHSIMH.
KoanuectBo yacoB: 0 yacos
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3ananue 1. Haitnute onpenenurens matpuiist Al:

L 2 1 2
A det A= —1.4-2.3=-2.
' 3 4

3 4
5 -2 1
3amanme 2. Haiinure onpenenurens A=|3 1 4
6 0 -3
5 -2 1
detA=l3 1 4|=(51-(=3)+(-2)-4-6+1-3-0)—(1-1-6-+(-2)-3-(-3) +5-4.0) = 63— 24 =39,
6 0 -3
3aganue 3. Halinure MUHOPBI MaTPULIBL:
3 2 51
7342 321
05 6 2 My= |0 5 2/=60+20+0-250-0-42=13.
5 7 4
5 7 9 4
M31:5.
M14:11.

Kpurepun onenkn:

Ouenka 3aumeno - B ciiy4ae, €Civ BhINOJHEHO He MeHee 50% 3a7aHuii, B OCBEIIEHUU BOMPOCOB HE
COI[Gp)KI/ITCH pr6BIX OIJ_II/IGOK, CaMOCTOSTCIIBHO BBIIIOJIHCHA HpaKTI/I‘-IeCKaSI pa60Ta, BBIITOJIHCHBI
TpeboBaHUs K 0()OPMIICHHIO.



Onenka Hezaumerno - ecny oOydyaroOUIWIiCs HE CHpaBHIICS C 3agaHuEeM (BBIMONHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEp>KaHUE BOMPOCOB, UMEIOTCS IpyOble OIMOKH B BBIMOJIHEHUN
3aJjaHKs, a TaKKe paboTa BHIINOJIIHEHA HECAMOCTOS TENBHO.

IIpakTuyeckoe 3ansitue Ne 18
HaszBanme: MeTo/1bI pellieHUs: CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHH.
Heab: 3akpernienue HoBoro Marepuaina. [lonydyenue yMeHui, 3HaHU U HABBIKOB B COOTBETCTBUU C
(hopMUPYEMBIMH KOMITETCHIIUSIMHU.
KounvecTBo yacoB: 1 gac
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

123
121 B=|201
4 354
3aoanue 1. Haiitn npoussenenue AB 310) g4

3aodanue 2. Peuinre cucteMy JIMHEMHBIX ypaBHeHH MeTooM Kpamepa.
Xq +2X9 +X3 =8,

2X%1 +3Xy + X3 =10,

2X + X9 +3X3 =12.

3adanue 3. Pemnre cucteMy JIMHEWHBIX YpaBHEHU MeTogoM [aycca

3X1 +2Xo + X3 =5,

2X1 +3Xy + X3 =1,

2% + X +3%3 =11

3aoanue 4. Ilyctb 3aana kBajpaTHas MaTpunia A pazmepHocta NXN. CocTaBbTe MPOU3BEACHNE

(-1)**Msz
1 2 3
A=| 2 1 0
-5 3 4

3aoanue 5. Pemasi cucremy 4-X JHMHEMHBIX YpaBHEHUII ¢ 4-Ms HEM3BECTHBIMH MeToJioM [ aycca
HOTY4YUIH MaTPHILY:

1 59 1]3

0 8 32 5|6

00 7 8 . CKOIBbKO /1aHHas CHCTeMa UMeeT eAMHCTBEHHOE pelieHne?
0 00 0|11

1 2 —
3aoanue 6. Jlansl MaTpunpl A = ( 3 4) u B= (_; g) DneMeHT 1-# CTpokH 1 2-0ro cTOI01a

cyMMbl A+ 2B paBeH kakoMy 3HaU€HUIO?

Ax—6y=7
. L | 5x—3y=8
3aoanue 7. llpm KakoM 3HAa4eHMM CHUCTeMa JIMHEWHBIX YpaBHEHHM AMeeT
€IMHCTBEHHOE peIlIeHnE?
a b c
3adanue 8. Cocrasbre HOpMYITy BEIYHCIIEHHS ONPeaeTUTENst TpeThero mopsinka | d e f
g h k

Kpurepumn oneHku:



Onenka 3aumeno - B ciiydae, €clid BbIIOJHEHO He MeHee 50% 3aaHuii, B OCBEIICHUH BOIIPOCOB HE
COJIEP’KUTCS TPYOBIX OMIMOOK, CAMOCTOATEIBHO BBHIMOJIHEHA MpakTH4ecKas padoTa, BBHIMOIHEHBI
TpeOoBaHUs K 0()OPMIICHUIO.

Onenka Hezaumeno - ecnu oOydarouiviicss HE CHpaBUIICS C 3agaHueM (BbIMONHEHO MeHee 50%
3aJJaHKs), HEPACKPHITO OCHOBHOE COJIEPYKAHHE BOTIPOCOB, UMEIOTCS TPyObIe OMIMOKHM B BHIITOJTHEHUN
3aJlaHus, a TaKKe padoTa BHIIIOJHEHA HECAMOCTOSTENBHO.

IIpakTuyeckoe 3ansitue Ne 19.
HasBanmue: Perenue cuctemMbl TUHEHHBIX yYpaBHEHUH 110 ¢hopmynam Kpamepa.
Hean: 3akperuienre HoBoro Marepuana. [lonyuenue ymeHuil, 3HaHUN U HABBIKOB B COOTBETCTBHUH C
(hopMUpYEMBbIMH KOMITETEHIIUSMHU.
KonunyectBo 1acos: 1 yac
Koasbt popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Peminte cucreMy JIMHEMHBIX ypaBHeHHI MeToioM Kpamepa.
5%; =Xy + X3 =3,
3X1 + X2 +X3=5
X1+ X —3Xg3 =-1.
3aoanue 2. Pemmte cuctemy JHMHEWHBIX ypaBHeHHH MetonoMm Kpamepa. Pemurte cucremy
JINHENHBIX ypaBHeHUN MeTo10M Kpamepa.
X1 +2Xp + X3 =4,
2X) +3Xy +X3 =6 .
2% + X —3Xg =0.
3aodanue 3. Peunre cucteMy JIMHEMHBIX ypaBHEHU MeTooM Kpamepa.
X1 42Xy + X3 =4,
2%y +3Xy —5%3 =0
2%y +6Xy —3x3 =-5.
3aoanue 4. Peminte cucreMy JIMHEHHBIX ypaBHEeHUI MeTogoM Kpamepa.
X1 +2X9 +X3 =8,
X1 —Xo +X3 =2

Xy —Xp —3X3 =—6.

Kputepun onenkmn:

Onenka 3aumeno - B ciiydae, €clid BbloJHEHO He MeHee 50% 3aaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJZIEPKUTCS TPYOBbIX OIIMOOK, CAMOCTOSITENIbHO BBINIOJHEHA MpaKTH4ecKas padoTa, BBINOJHEHBI
TpeOoBaHUs K 0POPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydarolMiics He crpaBWiIcsa ¢ 3afaHueM (BblmoigHeHO MeHee 50%
3aJJaHusl ), HEPACKPHITO OCHOBHOE COJIEPYKAHHUE BOTIPOCOB, HMEIOTCS TPYyObIe OMIMOKH B BHITOJTHEHUN
3aJ]aHMs, a TaKKe paboTa BINOJIHEHA HECAMOCTOSTENIBHO.

Ipakruyeckoe 3ansitue Ne 20.
Ha3zBanue: Pemenne cucteMsl TMHEHHBIX ypaBHEHH 1o hopmyram ["aycca.
Hean: 3akpennenne HOBoro Marepuaina. [lonydenne ymMeHui, 3HaHU U HABBIKOB B COOTBETCTBUU C
(bopMHpPyEeMBIMU KOMITETEHIIHSIMH.
KoumnuectBo yacos: ( yacos
Koas! popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. Pemute cucteMy TMHEWHBIX ypaBHEHU MeToaoM ["aycca.
5%; =X + X3 =3,
33Xy +Xp +X3 =5
X1 +Xp —3X3 =-1.



3aoanue 2. Pemre cucteMy TMHEWHBIX ypaBHEeHU MeTogoM ["aycca.
X1 +2Xo + X3 =4,

2% +3Xo +X3 =6 .

2% + X —3X3 =0.

3aoanue 3. Pemnte cucteMy JMHEMHBIX YpaBHEHUI MeTo10M [ aycca.

X1 42Xy +X3 =4,

2%y +3Xy —5%3 =0

2Xq +6X9 —3X3 =-5.

3aoanue 4. Pemite cucTeMy JIMHEHHBIX ypaBHEHH MeToAoM ["aycca.

X1 +2X9 +X3 =8,
X1 —Xp +X3 =2

X1 —Xp —3X3 =—6.

Kpurtepun onenkn:

Onenka 3aumeno - B ciiydae, €ciid BblIoJHEHO He MeHee 50% 3aaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJIEPKUTCS TPYObIX OHIMOOK, CaMOCTOSITENBHO BBINOJHEHA MpaKTU4ecKas paboTa, BBITOJHEHbI
TpeOoBaHuUs K 0(hOpPMIICHHIO.

Onenka Hezaumeno - ecnu oOydarouuiics He crnpaBWwics ¢ 3afaHueM (BbloigHeHO MeHee 50%
3aJJaHMsl), HEPACKPHITO OCHOBHOE COJIEpyKaHUE BOIPOCOB, UMEIOTCS IpyOble OIIMOKHU B BBIITOJHEHUN
3aJJaHus, a TaKKe paboTa BRIIMOJIIHEHA HECAMOCTOS TENIBHO.

IIpakTnyeckoe 3ansTue Ne 21.
HasBanme: Matpuunoe npencrasienue CJIAY.
Hean: 3akperuienre HoBoro Marepuana. [lonyueHue ymeHuil, 3HaHUN U HABBIKOB B COOTBETCTBHUH C
(bopMUpYEMBbIMH KOMITETEHIIUSMHU.
KoanyectBo yacoB: 0 yacos
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

1 2 3
3aoanue 1. Penuts CJIAY AX =B, eciiu AaHbl 2 MaTpULbl 4 = 5 3 B= 2}
4 2 12
3aoanue 2. Peumuts CJIAY AX =B, eciiu AaHbl 2 MaTpULIBI 4 = 5 6 B= ZJ
4 1 5
3aoanue 3. Pemiuts CJIAY AX =B, ecinu 1aHbl 2 MaTpULbl 4 = 5 4 B= J
7 2 9
3aoanue 4. Pemiute CJIAY AX =B, ecnu JJaHbl 2 MaTpulbl 4 = 5 6 B= 1
1 5 9
3aoanue 5. Peuts CJIAY AX =B, ecnu 1aHbl 2 MaTpULbl 4 = - B= L

Kpurtepun onenkmn:

Onenka 3aumeno - B ciydae, eclid BbllojHeHO He MeHee 50% 3a7aHuii, B OCBEIIEHUH BOIIPOCOB HE
COJZIEPKUTCSL TPYOBIX OHIMOOK, CAaMOCTOSITENIbHO BBIMIOJHEHA MpaKTU4YecKas pabdoTa, BBINOJHEHBI
TpeOoBaHUs K 0POPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydaroluiics He CrpaBWiICsA ¢ 3afaHueM (BblmoigHeHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEp’KaHUE BOPOCOB, UMEIOTCS IpyOble OIIMOKH B BBITOJHEHUN
3aJJaHus, a TaKXKe paboTa BINOJIHEHA HECAMOCTOSTENIBHO.

Pa3zoen 6. Teopus Komnaexkcrnvix uucen
Tema 6.1. Paznvie ghopmovl npedcmasienus KOMRICKCHbIX YUCEIL.
IIpakTHyeckoe 3ansaTHe Ne 22.




Ha3zBanue: PazHbie popMbl IpeAcTaBICHNs KOMIUIEKCHBIX ycel. AnreOpandeckas Gpopma 3amnucu
KOMIIJIEKCHBIX YHCEN.

Heab: 3akpemienue HoBoro Matepuana. [lonyueHue ymeHuil, 3HaHU ¥ HABBIKOB B COOTBETCTBUH C
(bopMHpyEMBIMU KOMIIETEHIUSIMH.

KonunyectBo 1acoB: 1 yac

Koasbt popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. HaliTu MOJIyJ1b KOMIUIEKCHOTO YHCJIA =143

3aoanue 2. Haiitu apryMmeHT KOMIUIEKCHOTO 4Kcia 2+2i.

3aoanue 3. Haiitn Moy 1b KOMITIEKCHOTO YHCIIa - 71,

3aoanue 4. Haiitn apryMmeHT KOMILUIEKCHOTO 4yucia 3-3i.

3aoanue 5. Haiitu Mmoayis KoMiuiekcHoro yrcia 10-7i.

3adanue 6. Haiitn apryMeHT KOMILIEKCHOTO Yucia -6l.

Kpurepun oneHku:

Onenka 3aumeno - B ciiydae, €ciid BblIoJHEHO He MeHee 50% 3aaaHuii, B OCBEIIEHUH BOIIPOCOB HE
COJIEP’KUTCS TPYOBIX OIMIMOOK, CAMOCTOATEIHHO BBHIMOJHEHA MpakTH4ecKas padoTa, BBIMIOIHEHBI
TpeOoBaHuUs K 0pOPMIICHHUIO.

Onenka Hezaumeno - ecnu oOydyaroUIMiicss HE CHpaBUIICS C 3agaHueM (BbIMONHEHO MeHee 50%
3aJlaHus ), HEPACKPBITO OCHOBHOE COJIEPKaHUE BOTIPOCOB, UMEIOTCS TPYObIe ONIMOKH B BBIMTOJTHCHUN
3aJIaHMS, a TAK)Ke padoTa BBIMOJIHEHA HECAMOCTOSATEIBHO.

IIpakTuyeckoe 3ansTue Ne 23.
HaszBanme: JlelicTBUS HaJ KOMIUICKCHBIMU YHCIIaMU, 33/IaHHBIMU B alireOpanyeckoi hopme.
Heab: 3akpernienue HoBoro Matepuania. [lonydyeHre ymeHuil, 3HaHUI U HABBIKOB B COOTBETCTBHH C
(hopMUPYEMBIMH KOMITCTCHITUSIMHU.
KoanuectBo yacoB: 0 yacos
Koasl popmupyemsbix komnerennuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. C0XuTh Ba KOMIUICKCHBIX YrCIa -1 1+3  fa T -3

3adanue 2. Haiitn pa3HOCTH KOMILIEKCHBIX uncen 21~ 2 i %2~ 4 ecmm %17 2+l z;= 345 .

3aoanue 3. Haiitu cymMMy U pa3HOCTb KOMITIEKCHBIX umcel: (3 + 7i) u (4 + 2i).

3aoanue 4. Haiitn cymMMy U pa3HOCTh KOMIUIEKCHBIX dncel: (2 - 91) u (-5 + 8i).

3aoanue 5. Haiitu cymMMy U pa3HOCTb KOMITIEKCHBIX drcel: (-7 + 2i) u (6 - ).

Kpurepuu onenkm:

Otenka 3aumeno - B ciydae, €CJIM BBITIOJIHEHO He MeHee 50% 3amaHuii, B OCBEIICHUH BOIIPOCOB HE
COIEPIKUTCS TPYOBIX OMIMOOK, CAaMOCTOSITENILHO BBINIOJIHEHA TPAKTHYECKash paboTa, BBIOJHEHBI
TpeOoBaHUs K 0()OPMIICHUIO.

Onenka Hezaumeno - ecnyu OOy4alomIMCsS HE CIpaBUJICSA ¢ 3amaHueM (BbIoiHEHO MeHee 50%
3aj1aHus), HEPACKPBITO OCHOBHOE COJIEPKAHUE BOIIPOCOB, UMEIOTCSI IPyObIe OIHOKH B BBITTOTHEHHH
3aj[aHus, a TaKXKe paboTa BITOJHEHA HECAMOCTOSATEIBHO.

Tema 6.2. /leiicTBusI HaJl KOMILIEKCHBIMH YUCJIAMHU, 32JaHHBIMM B TPUTOHOMETPHUYECKOM
popme.
IIpakTuuyeckoe 3ansitue Ne 24.
HaszBanmue: J[elicTBUS HaJ KOMIUICKCHBIMHU YHCIIaMH, 3aJaHHBIMH B TPUTOHOMETPHUYECKOH (hopme.
Hean: 3akperienre HoBoro Marepuana. [lonyuenue ymeHuil, 3HaHUN U HABBIKOB B COOTBETCTBHUH C
hopMUPyEMBIMU KOMITETEHIIUSIMH.
KoauuectBo 4acoB: 1 yac
Koasbt popmupyembix komnerenuuii: OK 01, OK 02, OK 03, OK 06, OK 07

3aoanue 1. [IpoBecT yMHOKEHHUE U JEJICHHE KOMILICKCHBIX YKce: -3 1 6-4i.



3aoanue 2. [IpoBecT yMHOXKEHUE U JICTICHUE KOMILJICKCHBIX YHce: -2 u -2+3l.
3aoanue 3. [IpoBecT yMHOKEHHUE U JIeJICHHE KOMILICKCHBIX yrce: -3i u 1-2i.
3aoanue 4. [IpoBecTr yMHOKEHHE U JICJICHUE KOMIUICKCHBIX uncen: 1-21 u 41.
3aoanue 5. [IpoBecTr yMHOKCHUE U JICTICHUEC KOMIUIEKCHBIX yrcelt: 4 u -1+i.
Kputepuu onenkmu:

Ouenka 3aumero - B cily4ae, €Ciiv BbINoJHEHO He MeHee 50% 3a7aHuii, B OCBEIIEHUH BOMPOCOB HE
COJIEP)KUTCSL TPYOBIX OIMIMOOK, CAMOCTOSATEIHHO BBHIMOJIHEHA MPAaKTHUYecKas paboTa, BBITIOJHEHBI
TpeboBaHUs K 0()OPMIICHHIO.
Onenka Heszaumeno - ecnv OOydyarOUIMIiCS HE CHpaBWIICS C 3aJaHueM (BBIMONHEHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEp>KaHUE BOMPOCOB, UMEIOTCS IpyOble OIIMOKH B BBINIOJIHEHUN
3a/laHusl, a TaKKe padoTa BEITIOJTHEHA HECAMOCTOSI TENIBHO.

YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

Hopmamueno — npasossvle UCMOHYHUKU
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25. | llocranoBnenue IlpaBurtensctBa PO ot 01.12.2004 N 703 "O denepanpHoM KazHauelcTBe"

26. | ITocranosnenue IlpaButenbctBa P® ot 30.06.2004 N 329 "O MunuctepctBe (HUHAHCOB




Poccuiickoii enepanmn”

27. | Ykazanue banka Poccum ot 11.03.2014 N 3210-V "O mopsiake BeJCHHUsSI KacCOBBIX OIeparuit
IOPUIMYCCKUMH  JIUI[AMH W YIOPOIICHHOM  TOPSJIKe  BEJACHHS  KAaCCOBBIX  OMNEpanui
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(3apeructpuposano B Munrocte Poccun 23.04.2014 N 32079)

29. | "OcHOBHBIE HAMpaBICHUS €IUHON rOCYJapCTBEHHON IEHEXHO-KpeauTHOHM monutuku Ha 2019 rox
u nepron 2020 u 2021 rogos" (yrB. bBankom Poccun)
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