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1. HACHHOPT ®OHJA OHEHOYHBIX CPEACTB

1.1. O6aacTh npuMeHeHHsl (POHIA OLIEHOYHBIX CPEICTB

®onn OLICHOYHBIX CPEICTB IIpeAHa3HaYeH JUTS KOHTPOJIA u
OLIEHKH  00pa3oBaTelbHbIX  JIOCTHKEHUH  OOy4yaroIlMXCs,  OCBOMBIIMX  IpOrpamMmy
y4eOHON JTUCHMILIMHBI «MaTteMaTuka.

@OC BKIIOYAIOT KOHTPOJIBHBIE MaTepUaibl JUIsl IMPOBEACHHUS TEKYILEro KOHTPOJIA B
¢opMe BBINOJIHEHUST TECTOBBIX 33JaHUH, KOHTPOJBHBIX W TPOCKTHBIX 3aJaHUid U
IPOMEKYTOUHON aTTecTaluu B popme TudGepeHIMPOBAHHOTO 3a4eTa.

1.2. TpebGoBanus K pe3yjbTaTaM OCBOEHHSI M CIUILJIMHBI

B pesynprare KOHTPOJAS M OLEHKM 1O Yy4eOHOM nuciumumHe «MaremaTtukay
OCYIIIECTBIISICTCS MPOBEPKA CICAYIOIIUX YMEHHI:
V1 - pemath NpuKIaaHBIC 331a4U B 00JaCTH TPO(PECCHOHATEHOMN ACSITEIHHOCTH.

B pesynbrare KOHTpOJST W OIEHKM 1O Yy4uyeOHOW mucuuruimHe «MartemaTtukay
OCYIIIECTBIISIETCS POBEPKA CIIECAYIOIINX 3HAHUI:
31 - 3HaueHue MaTeMaTUKH B MPOPECCUOHANBHOM AedaTenbHocTU U npu ocBoeHuu [1TICC3;
32 - OCHOBHBIE MaT€MaTHYECKHME METOAbl pELIeHHUS MNPUKIATHBIX 337ad B 00JacTu
npoeCCUOHAIBHON JESATEIHHOCTH;
33 - OCHOBHbIE MOHATHS M METOJbl MaTEMAaTUYECKOI'O aHalu3a, JIMHEHHOHN anreOpbl, Teopuu
KOMIUIEKCHBIX YHCEJl, TEOPUU BEPOSTHOCTEN U MATEMAaTUYECKON CTaTUCTUKH;
34 - OCHOBBI HHTETPAIBLHOTO U MU HEPEeHINATEHOTO HCUUCIICHHSL.

[Tpottecc w3ydeHUs IUCHUIUIMHBI «MaTemMaThKa» HampaBiIeH Ha (OpPMUPOBAHUE
CJEAYIOIINX 00X KOMIIeTeHIUI:

Kon HaumeHnoBaHue pe3ybTaTa 00yueHust

OK 1 [ToHnMaTh CYHOIHOCT W COLMAJBbHYK 3HAUYUMOCTh CBOEW Oyaymiei
npodeccuu, NposBIATH K HEH YCTONYMBBIN HHTEpeC

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIHHOCTh, BEIOUPATh TUIIOBBIE METOABI U
CrOoCOOBbI  BBIMOJHEHUST MPO(PECCHOHATBHBIX  3a7ad, OIEHUBAaTh  HUX
3¢ PEeKTUBHOCTH U KAY€CTBO

OK 3 [IpuHrMaTh penieHus B CTAaHJAPTHBIX M HECTAHAAPTHBIX CUTYalUsX U HECTH
3a HUX OTBETCTBEHHOCTh

OK 4 OcyiecTBIATh MOUCK W HCIOJIb30BaHHE WHGOpMAIMU, HEOOXOAMMON s
3¢ (HEeKTHBHOTO BHITIOTHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPOPECCHOHATHHOTO
Y JUYHOCTHOTO Pa3BUTHS

OK5 Hcnonb3oBath  MHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTUH B
poeCCUOHATHHON EATETLHOCTH

OK 6 PaGorare B KkomexkTuBe U KomaHze, 3((EKTUBHO 0OIIAThCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU

OK7 Bpath Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMaH/bI (MIOAYNHEHHBIX ),
PE3yNbTAT BHIMOTHEHHS 3a1aHUi

OK 8 CaMOCTOSITEILHO OIPECACIIATL 3aaa4u HpO(I)CCCI/IOHaJIBHOFO 1 JJMYHOCTHOI'O
pasBuUTHA, 3aHUMATHCA CaMOO6paSOBaHI/IeM, OCO3HAHHO  INIJIAHUPOBATH




IIOBBIIIICHUEC KBaJ'II/I(bI/IKaI_[I/II/I

OK9

OpueHTupoBaTbc B YCJIOBHMSIX  YacTOM  CMEHBl  TEXHOJOTMH B
npodeccroHalbHOI e TEeNbHOCTH

- podrecCHOHATBHBIX KOMIIETEHIIMIA :

Kon HaumenoBanue pe3yabTara 00y4eHust

K 1.1 Onpenenars rpaHuLbl 3¢MIICTIOJIB30BAHNS TOPHBIX U 3€MEJIBHBIX OTBOJIOB.

K 1.2 Ctpouth MapKIIEHIEPCKYIO OIOPHYIO U ChEMOUYHBIE CETH.

[IK1.4 Br10upats panoHaIbHBIE METOIBI M CIIOCOOBI U3MEPEHUH.

K 1.5 CocTtaBnsaTh TomorpaguuecKie KapThl, IJIAHBI U Pa3pe3bl MECTHOCTH.

K 2.1 IIpoBOaNTH  IUIAHOBBIE, BBICOTHBIE M  OPUEHTUPHO-COCAUHUTEIbHBIC
MHCTPYMEHTAJIbHBIE Ch€MKHU TOPHBIX BBIPAOOTOK.

K 2.2 ObecnieunBaTh KOHTPOJb M COOJIOJICHWE MApaMETPOB  TEXHHUYECKUX
COOpY’KE€HHH BEJICHUsI TOPHBIX paboT.

[IK 2.3 [TpoBoAMTH aHANM3 TOYHOCTH MapKILIEHAEPCKUX padoT.

[IK 2.5 KoHTposmpoBaTe napameTpsl ABUKEHUS TOPHBIX ITOPOJ.

[IK 2.6 [TnanupoBaTh TOpHBIE PAOOTHI.

IIK 3.1 OnpenensaTs napamMeTphl 3aJIEKHU MOJIE3HOTO HCKOMIAEMOT0.

IIK 3.2 Bbruuciate 00beMbl 3a11aCOB MOJIE3HOTO MCKOMAEMOTO.

IIK 3.3 Bectu yuer kauecTBa U IOJHOTHI U3BJIEUYEHNUS MTOJIE3HOTO UCKOMAEMOTO.

IIK 4.1 [TnanupoBath u 0becreyrBaTh BHITOIHEHUE MPOU3BOICTBEHHBIX 3a/IaHUM.

1K 4.2 OnpenensaTs oNTHMabHbIE PEIICHUS MPOM3BOACTBEHHBIX 3a7ad B yCIOBUSX
HECTaH/IapPTHBIX CUTYallU.

IIK 4.3 KoHTponupoBaTh KayecTBO BBIIIOJIHEHUS PadoOT.

IIK 4.4 VY4acTBOBaTh B OIIEHKE SKOHOMUYECKOH 3(h(peKTHBHOCTH MPOU3BOJCTBEHHON

JACATCIIBHOCTH.




2. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOI
JANCHHUITINHBI
KoHTponb 1 olleHKa pe3ysbTaTOB OCBOCHHS Y4EOHOH IMCLUIUIMHBI OCYILECTBIISIETCS
IIpernoaaBaresieM B IPOLECCE NMPOBENCHUS NPAKTHUYECKUX 3aHATUN U TECTUPOBAHUA, a TaKKe
BBITOJIHEHHS 00YYaIOMIMMUCS MHIUBUAYATbHBIX 3aJaHHI U CAMOCTOSITEIIbHBIX PadoT.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMUS)

@®opMbI H MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJbTaToB 00y4eHust

OcBoOeHHbIE YMEHUS:

- peaTh MPUKIIAJIHbIC 33]]a4d B 00J1aCTH
po(hecCHOHATTLHOM e TEIILHOCTH.

DKcrepTHas OLEHKA BHIIOJTHEHUS PAKTHIECKOM
paboThL.

Konrponsnas pabora.

DKcrepTHas OLEHKA BHITIOJHEHUS CAMOCTOSTEIbHON
paboTHI.

JuddepeHnupoBaHHbIN 3a4eT.

YcBOEHHDBIE 3HAHHUA

- 3BHAYCHUC MAaTCMAaTHUKU B
PO EeCCHOHAIBHON JAEATEIHHOCTH U MPU
ocoenuu I1IICC3;

DKcrepTHas OLEHKA BBITIOJTHEHHUS TIPAKTUIECKOM
paboTHI.

Konrponsnas pabora.

DKcrepTHas OLEHKA BBITIOJTHEHUS CAMOCTOS TETbHON
paboTHI.

JudbdepeHnrpoBaHHbIN 3a4eT.

- OCHOBHBIC MAaTEMAaTHYECKHUE METOJIbI
pelieHus MPUKIAJHBIX 3a7ad B 00JacTu
PO eCCHOHAIBHON JEATEIILHOCTH;

DKcIepTHas OLCHKA BBIIIOJIHEHUS IPAKTUYECKOM
paboTHI.

Konrponsnas pabora.

DKcrepTHas OLEHKA BBITIOJTHEHUST CAMOCTOS TETbHON
paboTHI.

JuddeperuripoBaHHbIN 3a4eT.

- OCHOBHBIC ITOHATHA U METOJbI
MATEMAaTHYCCKOI'O aHajlIn3a, JIMHEHNHOM
anre6pbl, TCOPHUU KOMIIJICKCHBIX YUCEII,
TCOpHUn BepOHTHOCTCﬁ 1 MaTeMaTHYECKOU
CTaTUCTHUKU,

DKcIepTHas OLEHKA BBITIOJIHEHUS MPAKTHYECKOH
paloTHI.

KonTtponbHas pabora.

DKcrepTHas OLEHKA BBIIOJHEHHUS CAMOCTOATEIbHON
paboTHI.

JuddepeHunpoBaHHbIN 3a4eT.

- OCHOBBI HHTETPAIBHOTO U
TQhepeHIMaIbHOr0 HCYUCICHHUS.

DKcIepTHas OLEHKA BBITIOJTHEHUS MPaKTHYECKOM
paboThI.

KonTtponbHas pabora.

DKcrepTHas OLEHKA BBIIOJHEHHUS CAMOCTOATEIbHON
paboTHI.

JuddepeHunpoBaHHbIN 3a4eT.




KoHTpoJib 1 o11eHKa 0CBOeHUsI Y4eOHOM TMCIUILIMHBI 110 pa3aesiaM (TeMam)

Pa3zgen / Tema yueOHoi ®opMa TeKylero Koanl Koanl
AMCUUNINHbBI KOHTPOJISA 3HAHUN U popmMupyembIx

YMeHu# IIK n OK

Pazoen 1. Mamemamuueckui

ananus.

Tema 1.1. Indppepennuanbuoe u | Konrponbnas padbora 34 OK1-3,6,8

HHTErpajibHOe HCYUCIEeHH e K 1.1-1.5

Tema 1.2. O0ObIKHOBEHHbIE [IpoBepounas pabora 33 OK2,5

nudPepeHunaIbHbIE

YPaBHeHHSI.

Tema 1.3. Pannl CamocrositenbHas padbora | 33 OK12,4,9

Pazoen 2. Komnnekcuwie uucna.

Tema 2.1. Kommniiekcubie unciaa B | [Ipaktuueckas padora 33 OK?2,9

anredopanyeckoi popme.

Tema 2.2. KomniekcHble ynciaa B | [IncbMeHHBINM o1poc 33 OK1,2,7

TPUIOHOMETPHYECKOH (hopMme.

Tema 2.3. Iloka3aresnbHasn [IpoBepounas pabora 33 OK1-3

(popMa KOMIIEKCHOI'0 YK CJIA.

Pa3zoen 3. Inemenmul 1uneinoil

anzeopul.

Tema 3.1. MaTpuusli, [IpakTuueckas pabora 33 OK2,4,5

onpeaeTUTeTd MATPHIL.

Tema 3.2. O0paTHast MaTpuIuA. CamocrositenbHas padora | 33 OK?2,4

Tema 3.3. CucremMbl JIMHEHHBIX [IpakTuueckas pabora 33 OK1-3,6

YPaBHEHHIA.

Pazoen 4. Ocnoswt ouckpemnoi

Mamemamuku.

Tema 4.1. MHOXkecTBA U VYcrHblil onpoc 31 OK1,4

oTHomeHnus. CBoiicTBa MK 4.1- 4.4,

oTHomeHnid. Onepanumn Hajg
MHOKECTBAMM.




Pazoen 5. Ocnoevl meopuu
eéeposamuocmeit u
Mamemamuieckoil CmamucmuKu.

Tema 5.1. OcHOBBI TeOpHUH

CamocrosTenbHas pa60Ta

33

OK 25,8

BepOSITHOCTEM

IIK 3.1-3.3

Tema 5.2. CiryyaiiHasi BeJINUHHA,
ee GyHKIUsI pacnpeaeleHUs

I[Mpaktuyeckas paboTa 33 OK 1-5

IIK 1.4.

Tema 5.3. MaTemaTnueckoe
OKUIaHMeE U JUCTIePCHs

CJIYYAHHON BeJMYMHBI

[TpoBepounas paboTa 33 OK 1-3,7

Pazoen 6. Mamemamuuecxkue 33
Memoovl peuieHus NPUKIAOHBIX

3a0a4 ¢ ooracmu
npogheccuonanvhol
oeamenvHocmu

Tema 6.1. MaTemaTuueckue
METO/ABI peleHUs MPUKJIAAHBIX 31 K
3

3a7a4 B 00J1aCTH
npo¢eccCuOHATBLHOM
AeATEJIbHOCTH

CamocrosTensHas padbora | Y1 O

W

32

IIpome:xkyTouyHas aTTecTanus NpoBoaAuTCcHa B popme 1uddepeHIHPOBAHHOIO 3a4eTa

Kpurtepnu u mkana oueHUBaHUS B pe3yJibTaTe U3yYeHHs AUCHUIIUHBI IPH NPOBeIeHUH
TeKylero KOHTPOJIsA M IPOMEKYTOYHOH ATTeCTAlUM:

IIkana oueHNBaHUA

Kpurtepun onenkn

«OTIIUYHO»

OOyyaromuiicst MpaBUIILHO OTBETUJI HA TEOPETUUECKHE BOIIPOCHL.
[Toka3an oTIMYHBIE 3HAHUS B paMKax yueOHOTO MaTepuana.
[TpaBUIBHO BBHITIOTHII TIPaKTHUECKUe 3a1anus. [lokazan oTinnyHbIe
YMEHUS M BIIa/ICHUS] HABBIKAMH NTPUMEHEHUS MOJTyYeHHbBIX 3HaHUH 1
YMEHUH TpH pelIeHUH 339 B paMKaxX yueOHOTO MaTepurania.
OTBeTHsI Ha BCE JOMOJHUTEIbHBIE BOIIPOCHI.

«XOpOILIOY

OOyuarommiicsi ¢ HeOOIBITMMHU HETOUHOCTSIMU OTBETHII HA
TeopeTudeckue Borpockl. [Tokaszan xopolme 3HaHUs B paMKax
yaeOHoro marepuaia. C HeOOJbITUMU HETOYHOCTSIMH BBITTOTHIIT
mpakTH4eckue 3ananus. [lokazan xopoiine yMeHus U BIaJIeHUs
HaBBIKAMU TIPUMEHEHUS TIOJTYYCHHBIX 3HAHUH U YMECHHH TTPH
pellleHnH 3a7a4 B paMKax yaeOHoro marepuana. OTBETHII Ha
OOJIBIIMHCTBO JIOTIOJTHUTEILHBIX BOIIPOCOB.

«YHAOBJICTBOPUTCIIBHO»

06yanOHlHﬁCﬂ C CYIICCTBCHHBIMH HCTOYHOCTSAMU OTBCTUJI HA
TECOPECTUUCCKHUE BOIIPOCHI. ITokazan YAOBJICTBOPUTECIIbLHBIC 3HAHWA B
paMKax y‘~IC6HOFO MaTcpHraja. C CYHICCTBCHHBIMHU HCTOYHOCTAMUA
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BBITIOJHIII ITpakTHUecKue 3ananus. [lokasan yioBi1eTBOpUTENbHbIE
YMEHHUsI ¥ BIIaJICHUS HABBIKAMH MPUMEHEHUS TIOTYYCHHBIX 3HAHUH U
YMEHHM OpH pElIeHUH 3aJad B paMKax ydyeOHOro Marepuana.
JomycTun MHOTO HETOYHOCTEH HpH OTBETE€ Ha JOMOJHUTEIbHBIC
BOIPOCHI.

KKHCYAOBJICTBOPUTCIILHOY

OOyuaromuiics mpyu OTBETE HAa TEOPETUYECKHE BOIIPOCHI U PH
BBITNIOJTHEHUH NTPAKTUYECKUX 3aJaHUH POJAEMOHCTPUPOBAT
HEJIOCTATOYHBIM YPOBEHb 3HAHUM U YMEHUU IIPU PEILECHUH 3a/1a4 B
paMkax ydeOHoro marepuaina. [Ipu oTBeTax Ha JIOMOJHUTENBHBIE
BOINPOCHI OBLIO JIOMYIIEHO MHOKECTBO HETPaBMIIbHBIX OTBETOB.

3. MATEPUAJIBI UIA ITIPOBEJAEHUA TEKYIIEI'O

N ITPOMEXYTOYHOI'O KOHTPOJIA

3.1 MartepuaJbl I NPOBeJAeHUS TEKYILIEero KOHTPOJIs

Pazoen 1. Mamemamuueckuii anaius.

Tema 1.1. IuddepennuanbHoe M HHTErpajibHOe HCHUCICHUE.
IIpu n3ydyeHnn TeMbl IPEAIOIAraeTCsl OLEHKA BBIIIOJIHEHNS CTYACHTaMU NPAKTHYECKHX

pabor:

Beruucnienue npenesnoB GyHKIUH ¢ HCIOIb30BAHUEM 3aMEYaTEIbHbBIX IPEEIIOB.
HccnenoBanue GyHKIMIA HA HETPEPHIBHOCTb.

HuddepenunpoBanrie GyHKINH.

WuTerpupoBanne NpocTeniux GpyHKINUH.

Brruncnenue npocTelmnx OonpeesIeHHbIX HHTETPAJIOB.

Pemenne npukiagHex 3amay.

HaxoxneHne 4acTHBIX IPOU3BOJHBIX

Kpurepuu onenku: cm. [lpunoxenue 1.

KourpoasHas pabora
Bapunant Nel

3adanue Nel.
Beruncnure npenen:
. X —x+1
Iim
x—>3 X —3
3adanue No2.
Haiiti mpou3BoaHbIe PyHKITHIA:
y=e"-sinx
3adanue No3

Haiinure skcTpemMymbl pyHKIIUU:

y=-2Xx*+20x-11
3aoanue No4

Haiinute HeonpeneneHHbI HHTErpal (QYHKIIMU:

y:[(lcosx—6+3"'+5e“)dx
2 X

3aoanue No5




Breruncnure onpeneneHHblid HHTErpat:
1

jexdx

—1

3aoanue Ne6
Breruucnure miomiaau Guryp, orpaHiYeHHBIX CIASAYIOIUME JIMHUSAMU:

y=-05x+2,y=0;x=-3;x=2

Bapuant No2
3adanue Nel.
Beruncnure npenen:
. 2x® —x+3
Iim
x—4 2x —8
3adanue No2.
Haiitu mpon3BoaHbIe (yHKITHIA:
S
=
3adanue Ne3
Haiinure skctpeMmyMbl pyHKINN:
y=4x?-32x+5
3adanue Nod
Haiinute HeonpeaeneHHbI HHTETpasl QYHKIUU:

} 1 5
=|(2sinXx—=6" ———3¢")dx
y =] (2sinx-26"-—~3")

3aodanue No5
Brruucnure onpeneneHHslid HHTETpal:

z
3
fsn1xdx
(0]

3aoanue N6
Brraucnute minomaau Gpuryp, orpaHideHHbBIX CISAYIONIME JTHHUSMU:

y=X+2,y=0;x=-1Lx=2

K104 k npoBepke padorsl

Ne 3apanus Bapuant Nel BapuanT Ne2
1 o0 o0
2 y' =e*sinX +e*cos x , 9x%e* —3x%"
y = e2x
3 x=5- max x=4- min
4 X X
1sinx—6|n\x\+ 3 LBt e _2cosx— 10 ~5In[x|-3e* +c
2 In3 3In6

10



5 (:32 -1 1
e 2
6 11,25 5,5
Kpurepun oueHku:
KosanyecTBo npaBuiIbHO Ounenka
BbINOJTHEHHBIX 3a/1aHUH
6 «5» (0TIIMYHO)
4,5 «4» (xopo1o)
3 «3» (y10BJI€TBOPHUTEJIBLHO)
MeHbIIe 3 «2» (Hey/10BJIETBOPHUTEIbHO)

Tema 1.2. O0bikHOBeHHBbIE TU(epeHunATbHbIE YPABHEHHUS.

[Ipu u3yuyeHuu TeMbl IPEANOIaraeTcs OLEHKA BBIMOJHEHUS CTYJEHTaMU NMPaKTHYeCKUX
pabor:

Pemenue nuddepeHranbHbIX ypaBHEHUH ¢ pa3aesaoMMUCS IEPEMEHHBIMH.

Pemenne ogaOpoaHbIX U (HepeHIHATBHBIX YPaBHEHHUH.

Kputepuu onenku: cm. [Ipunoxenue 1.

IIpoBepounas padora.
Bapuant Nel

Nel. JluddepennnanbHbie ypaBHEHUsI TIEPBOTO MOPSIKA C PA3ISISIIONIUMUCS TE€PEMEHHBIMU
Haiinute obiiee penieHne ypaBHEHUMN:

A) x?dx = 3y’dy

B)/xdy = /ydx

Ne2. HaiinuTe yacTHOE pellieHue ypaBHEHHH, yI0BIETBOPSIONIEE YKa3aHHBIM YCIOBUSIM:
A) 0dy=xdx y=4 npu x=-2

b) (1+y) dx=(1-x)dy; y=3 npu x=-2

Ne3. Jluneitnslie quddepeHnraibHble ypaBHEHUS IEPBOTO MOPSIKA.

HaiinuTe obuiee penieHne ypaBHEHUs

dy 2y 3
A) 221 —(x+1
) dx x+1 (X+)

b) Q —-2y-3=0

dx
Ne4. HaliT yacTHOE pelIeHNe YPaBHEHHUS], YAOBIETBOPSIONIEE YKa3aHHBIM YCIOBHUSIM.
A) cos xdy + ysin xdx = dx, ecau y=1 tpu X=0

B) dy 3y _ e*x®; y=e npu x=1
dx x
Bapwnant Ne2
Nel. JluddepennnanbHbie ypaBHEHHsI TIEPBOTO MOPSIKA C PA3ISISIIONTUMUCS TE€PEMEHHBIMU

Haiinute obiiee perenre ypaBHEHUS:

11



A) 6(1+ 6°)dx = ydy

dy 3o

ey

Ne2. Haiiute yacTHOE pellIeHNE YPaBHEHUH, YAOBIETBOPSIOLIEE YKA3aHHBIM YCIOBUAM:
A) s tgtdt+ds=0 s=4 npu t=n/3

B) (1+x)ydx+(1-y)xdy=0; y=1 npu x=1

Ne3. JIuneitnsie nuddepeHnanpbabie ypaBHEHUS IEPBOTO MOPSJIKA.

B)

Haiinure obiee pemieHne ypaBHEHUS
A) ay =y+1
dx
b) dy + Xy =X
dx
Ne4. HaliTu yacTHOE pelIeHUe YPaBHEHUS], YOBIETBOPAIOIIEE YKA3aHHBIM YCIOBUSM.
A) ﬂ + ﬂ — 1

" x _7; y=1 mipu X=2

]3)%0052 X =tgx —y ; y=0 pu x=0
X

K04 k nposepke padorsl

Ne 3apanns Bapuant Nel Bapuant Ne2
1A 3 52 _ 2)
y3:X—+c 0 In[c(1+y ]
3
1b X —Jv=c 3 3
Vx \N y2 =3x%2+cC
2A y2=x?+12 S=8cost
2b (1-x)(1+x)=12 y=In(xy)+x
3A (x+1)* y=ce* -1
Yy=—""7—"
2
3b y =—15+ce* ES
y=1+ce 2
4A y =sin X+ Cos X 1 2
y=—-+=>
X X
4b y=x%e* y=tgx—-1+e
Kpurtepumn ouenku:
KoJsm4yecTBO NpaBujibHO Ouenka

BBINOJTHEHHBIX 3aJaHUMA

8 «5» (OTJIMYHO)
6,7 «4» (xopomo)
4,5 «3» (YAOBJIETBOPHUTEIBLHO)
MeHble 4 «2» (Hey10BJIETBOPUTEJIbHO)
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Tema 1.3. Paanl.

[Ipu n3ydyeHun TeMbl MPEAINOaraeTcs OlEeHKa BBIOJIHEHUS CTYIEHTaMU MPAKTHYeCKUX
pador:

Omnpenenenue CXOIUMOCTH PAIOB 1O mpu3HaKky [lamambepa.

Omnpenenenne cCXO0OUMOCTH 3HAKOIIEPEMEHHBIX PSIIOB.

Kputepuu onenku: cm. [Ipunoxenue 1.

CamocTtodarenbHas pabora.
Bapuant Nel
Nel. Kakoii mpu3Hak npuMeHsieTcsl TOT1a, KOorJa B 00IleM 4ieHe psja:

1) B 3nameHnaresne HaXOUTCS MHOTOUICH.

2) MHOrouseHbl HAXOASTCS U B UYUCIUTENIC U B 3HAMEHATETIE.

3) OnuH nnu 06a MHOTOYIEHA MOTYT OBIThH TIOJT KOPHEM.

4) MHOTO4JICHOB ¥ KOPHEH, pa3yMeeTcsi, MOKET OBITh M OOJIbIIIE.

w©
2.

Ne2. [Tpuznak JlamamOepa: naH MOJIOKUTEIBHBIM YUCIOBOU psig *1 . Eciu cymiecTByeT
lim 221 = )
) M= ﬂ?d D :}1
IpeJien OTHOLIEHUS MOCIEIYIOIETo WieHa K MPEeAbLAYIIEMY: , TO TIpA
pan ...?

Ne3. Vkaxkute yaCTHBIC CITydad CXOJAMMOCTU U PACXOJUMOCTH psjia 1o npusHaky Jlamambepa:
npu D=0 pan .7
2K +1

Ne4. VccnenyiiTe YMCIOBOM psif 2k Ha CXOAMMOCTH MO mpu3Haky [lamambepa.
k=1

> n4+n+1

NeS. 3anumure nATh NEPBbIX WICHOB pslia Z 3"
n=2

k.{
k!

[

B

Ne6. VccnenyiiTe Ha CXOIUMOCTD psif -1

Bapuant Ne2
Nel. Huke yka3aHbl IPEANOCHIIKY AJ11 IPUMEHEHHUS KaKoro mpu3Haka?
1) B oOuiuii unen psga («<HAYMHKY» psiia) BXOJUT KaKoe-HUOYIb YKCIIO B CTEIIEHH,

2;!4 3?! 5?!
HampuMmep, < , = , < W Tak jnanee.
2) B oOuuii uneH psaa BXoAUT (hakTopHal.
. 1325 (Za-1)
3) Ecnu B o011eM 4jieHe psijia ecTh «IeNoYKa MHOXKUTENEH», HalpuMep, .
w
2.4
Ne2. Tlpusnak JlamamOepa: maH MOJOKHUTEIBHBIA YUCIOBOM psiag *-! . Ecnu cymecTByer
lim 214l —
= D 1
IIpe/iel OTHOLLIEHHUS MTOCIIEAYIOIIEro WieHa K IPEeAbIIyIEMY: * , To mpu &' =
pan ...?
Ne3. Vkakurte yaCTHbIE CIIy4au CXOJAMMOCTH M PACXOJUMOCTH psijia 1o npusHaky JlamamOepa:

13



mpu L= pan .2

> 3k -1
Ned4. Vccnenyiite 4ncCiIoBOM psif Z 3K
k=3

Ha CXOAMMOCTH Mo nmpusHaky [lanamGepa.

0 2
n“—-n+1
NeS. 3anumuTe NATh NEPBBIX YIECHOB Psjia ZT
n=1

Ne6. Mccnenyiite Ha CXOOUMOCTD Psiji n! -
n=1 -

Kuarou k npoBepke padoTsbl

Ne 3aganus Bapuant Nel Bapuant Ne2

1 [Tpuznax Jlanambepa [Tpuznak danambepa

2 D=1 psan cxomures D <1, psn pacxogures

3 npu D=0 pAl pacxoauTcs mpu &= psg pacxomures
4 Psang cxomurcs Psang cxomurcs

5 7/9; 13/27; 21/81,;31/243;43/729 Y4;,3/16;7/64;13/256;21/1024
6 Psn pacxomurcs Psin pacxonurcs

Kpurepun onenkmu:

KosinyecTBo npaBuiIbHO Ouenka
BbINIOJIHEHHBIX 32JaHUH
6 «5» (OTJIMYHO)
45 «4» (xopomo)
3 «3» (y10BJ1€TBOPHUTEJIBLHO)
MeHbIe 3 «2» (Hey/10BJIETBOPHUTEIbHO)

Pazoen 2. Komnnekcuwie uucna.
Tema 2.1. KommiekcHble ynciIa B ajaredpandeckoii popme.
[Ipu u3ydeHnn TeMbl PEANONAraeTcs OleHKa BBIOJHEHUS CTYIEHTAMU MPAKTHYEeCKHX
paodot:
JleiicTBHsI HaJl KOMIUIEKCHBIMU YHCIaMH B alnre0pandeckoit popme.
Kpurepun onenku: cm. IIpunoxenne 1.

[TpakTrueckas pabora.

Bapuanr 1
3amanue Nel. BemosHUTE EHCTBUS:
A) (4+2i)+ (1+5i)
B) (3+1)(—3-8i)
B) (4-2i) - (-3 + 2i)

14



2-3i
5+2i

I)

3amanneNe2. Berauciure:

A) i16
B)(1-i)"*

3aganue Ne3. /laiiTe oTBeThI HA BONPOCHI:
A) Uto Ha3bIBaeTCS KOMIUICKCHBIM YHCIOM?
b) Kakum npaBuiiom onpenensiercs cliokeHHe KOMIUIEKCHBIX Yucen?
B) Kakas 3anuch KOMIUIEKCHOrO 4Hcila Ha3bIBaeTcs anreOpanyeckoi (GopMoi KOMIUIEKCHOTO

yuciaa?

[') B kakoMm ciy4ae KOMILICKCHOE 4YHCIIo & + DI cuMTaeTcst coBMaaaomuM ¢ JIeHCTBUTEIbHBIM

quciom a?

/1) Kakoe KOMITJIEKCHOE YHMCIIO Ha3bIBAETCSA YMCTO MHUMBIM U Kak OHO 0003HavyaeTcs?

Bapuant 2

3amanne Nel. BemmosgHuTe NeHCTBU:
A) (3+5i)—(6+3i)
B) (5—4i)+ (7 +4i)
B) (2 + 3i) (5-T71).

542
ry 2-5

3aganueNe2. Briuncnure:

A)i%®
B) (1+i)"

3aganue Ne3. /laiiTe OTBETHI HA BONPOCHI:
A) Korna nBa koMrutekcHbIX uyncia al + bli u a2 + b2i paBub?

b) KakuM mpaBuioM ompenenseTcss yMHOKEHHE KOMITJIEKCHBIX YHCen?
B) Korma komruiekcHoe unciio a + bi cuuraercst paBHBIM HYIHO?

I') Koraa jjBa KOMIIEKCHBIX YKCJIa HA3BIBAIOTCS COMPSKEHHBIME?

J1) Kak Bo3BeCTH YMCIIO | B IETYO MOJOKHUTEILHYIO CTEIICHB?
Kurou k nposepke padorbl

Ne 3apanus Bapuant Nel Bapuant Ne2
1A 5+7i -3+2i
1b —Ti 12
1B 7—4i 31+
1T 4 19 i
29 29
2A 1 i
2b —64 256(1+1)
3A KommnekcHbIM yuciom JlBa  KOMIUIEKCHBIX  umcia al +

Ha3bIBAETCs BBIpAKECHUE BUa a +
bi, roe a u b - nelicrBUTENBLHBIE

bli u a2 + b2i paBHBI TOTIA ¥ TOIBKO
torjaa, korna al=a2, bl=b2.

15



qucia

3b (@l + bli) + (a2 + b2i) = (al + a2) | (al + bli) (a2 + b2i) = (ala2 - b1b2)
+ (b1 + b2) i. + (alb2 - a2bl) i.

3B 3anucek KOMIUIEKCHOro uwucia B | KomiekcHoe YHUCIIO a +
BHJIC A + bi HaseBaroT | bi cunraeTcs paBHBIM HYITIO, eciH
anredpandecKou dbopmoii | ero  JEeWCTBUTENIbHAS W MHUMAs
KOMILIGKCHOTO ~ YHCJa, TJC a— | 4aCTh paBHbI Hyar0: a=b =0
JIeHCTBUTEIbHAS 4acTh, bi —

MHHMass ~ 4acTh,  HIpudeM b—
JNIEUCTBUTEIILHOE YHUCIIO.

r KommiekcHoe ywciao @ + bimpu b | J[Ba KOMIUIEKCHBIX umMciaz = a +
= 0 cuuTaeTcst COBHAJAOMIUM C | piy Z = a — bi, oTIMYAIONIHECH
JCACTBUTENLHBIM  YMCIOM & @ + | nqymp,  3HakoM = MHHMOH — 4acTH,
0i =a. Ha3bIBAIOTCS CONPSHKCHHBIMH.

34 KomriekcHoe ymciio a + bi mpu a | UtToObl BO3BECTH YHCIIO | B IENTYIO
= 0 Ha3bIBACTCS YUCTO MHUMBIM M | ITOJIOKUTCIILHYIO ~ CTEIEHb,  HAJO0
o6o3nauaercs bi: 0 + bi = bi. NOKa3aTelb ~ CTCNCHU  Pa3/eliuTh

Hadu BO3BECTH | B CTEIIEHbD,
II0Ka3aTeslb KOTOPOM paBEH OCTATKY
OT JICTICHUSL.

Kpurepun onenkn:

KosanuyecTBo npaBH/IbHO Onenka
BBINIOJTHEHHBIX 3a/1aHUH
10,11 «5» (OTJIMYHO)
8,9, «4» (xopo1o)
6,7 «3» (y10BJ1€TBOPHUTEJIBLHO)
MeHb1Ie 6 «2» (Hey10BJICTBOPHUTEJIBLHO)

Tema 2.2. KomniekcHble YHC/Ia B TPUTOHOMETPHYECKoii opme.

IIucbMeHHBIN oOpoc.

Bapuant Nel.
Nel. Kakoii B ©IMEET KOMIUIEKCHOE YHCII0, 3aITMCAHHOE B TPUTOHOMETpHUUEcKon hopme?
Ne2. Uto HYXHO HaWTH IJIs TOTrO, 4YTOOBI TEperTH OT anreOpamdeckod (Gopmbl 3amucu
KOMIUIEKCHOTO YHCIIa K TPUTOHOMETPHUUIECKO# Gopme?

Ne3. [IpeactaBUTh B TPUTOHOMETPUUYECKOH (hopMe ClleAyIolIne Ynuca:
A) 6i
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Ne4. [IpencraButh B anredpandeckoit hopme yucia.
A) z=2(cos2z+isin2rx)

Nes. 3armcars uncno z=—/3—i B TPUTOHOMETPHUYECKON (hopMme.

Bapuant 2
Nel. YUto Takoe MOJyJIb KOMILUIEKCHOTO YKCIIa?

Ne2. Yro Ha3bIBACTCA, apryMCHTOM HCHYJICBOI'O KOMINJIICKCHOI'O YMUCJIa, B YEM OH U3MEPACTCA U
Kak 0003HauaeTcs?

Ne3. [IpencraBuTh B TPUTOHOMETPHYECKOM (hopMe clienyromune Yncia:
A) 2-2i
Ne4. [IpencraButh B anredpandeckoit hopme unca.

A) z= \/E{cos(s—ﬂ) +isin(3—ﬂ)}
4 4
NeS. Banmcatp uncio z =2(cos330° +1sin330°) B anredpanyeckoii hopme.

Kurou k nposepke padorsl

Ne 3aganus Bapuant Nel Bapuant Ne2

1 z=r(cos@+ising)- MonyneM KOMIUIEKCHOTO
Tpuronomerpuyeckas popma qucia Ha3bIBACTCS
KomrekcHoro uucna a2 5

|z| = 1*..-"11:.' +
BBIPa)KEHUE

2 Ji1st TOro 4ToOBl NEpEerTH OT ApPryMEHTOM HEHYJIEBOTO
TPUTOHOMETPHUECKON (hOPMBI KOMIUIEKCHOTO YHCIIa Ha3bIBaeTCs
3aMMCH KOMIUIEKCHOTO YHcia yTOJI MEXIY paauyc-
z=r(cosgp+ising) BEKTOPOM COOTBETCTBYIOIICH TOUKH
anreOpanuecKoii, J0CTaTOUHO U MOJIOKUTEIbHON BEIIECTBEHHOM

HaWTH JeHCTBUTEIbHBIE YNCIA A U

il bI0. Apr HT YU
b no ¢popmynam a =rcose, OIIyOCBIO. APryMe cia

HU3MEPACTCA B paliaHax U

b=rsing.
o0o3HavaeTcs Arg(z)
3 _ isin(—
6{cos(£)+isin(z)J 2/2[cos(—r 1 4) +isin(-z/4)]
2 2
4 2 —1+i
> z——\/§—i—2[cos7—ﬂ+isin7—ﬂ)
6 6 )| ~3—i
Kpurepun onenknu:
KosmmuecTBO npaBuiIbHO Ouenka

17
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BbINIOJIHEHHBIX 32JaHUH
5 «5» (OTJIMYHO)
4 «4» (xopo1o)
3 «3» (Y10BJIETBOPHUTEJIBHO)
MeHblle 3 «2» (Hey10BJIeTBOPHUTEIBLHO)

Tema 2.3. [loka3aTejsbHasi popMa KOMIIEKCHOTO YHCJIA.
ITpoBepouHas pabora.

Bapuanrt 1
Nel. Kak BBITTISIUT TTOKa3aTesibHas (popMa KOMIUIEKCHOTO Ynciia’?

ficr
Ne2. Uemy paBeH MOJIyIb BEIpaXKeHHs € ?

Ne3. [IpeacraButh B okazareabHOU hopme yucia:
A) z=2i
b) 3+3i
Ne4. TIpencraButh B oKa3aTeabHOU (popMe ymMclia U BBIYUCIUTD:
A)
z, =1+i;

E)zzzl—i\/g

Bapuanr 2.
Nel. 3anummre hopmyiry Diinepa.
No2. Uto Takoe KOMILJIEKCHAs! SKCIIOHEHTa B hopmyie Diiiepa?
Ne3. IlpencraBuTh B oKa3aTeabHON Gopme yucia:
A)z=-1+i
5) 23+2%
Ne4. TIpencraBuTh B oKa3aTeabHOU (popMe ymclia U BBIYUCIUTD:
A)
z, =1+i;

B)ZZZ\/E-H\/E

K04 k nposepke padoTsl

Ne Bapuant Nel Bapuant Ne2
3aaHus
1 z=re¥ e _ o =
€7 = CO8 + 181N,
2 Moynb BoipaskeHus €'¥ | re (¢ BEWECTBEHHO, paBeH 1 e'? oMmiekcHas
HKCIIOHEHTA,
IIPOJOJDKAIOILAs

BEILECTBEHHYIO HA CIIy4ai
KOMILIEKCHOI'O IOKa3aTess
CTEIEHH.
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3A 7 = 2ei7/2 2= \/Ee
3b z; i3
z =3/2e* 4e ©
4 (A,B) A) 2\/§e—i7r/12 A) 4657zi/12
iz/12
B) ﬁ p7A/12 b)e
2
Kpurepun oueHku:
KosmyecTBO NpaBuJIbHO Ouenka

BBINOJTHEHHBIX 3aJaHUM

6 «5» (0TJIIMYHO)
4,5 «4» (xopo1o)
3 «3» (Yy10BJI€TBOPUTEJIBLHO)
MeHblle 3 «2» (Hey/10BJIETBOPHUTEIbHO)

Pa3zoen 3. dnemenmul nuneitnoi anceopol.

Tema 3.1. MaTpuubl, onpeaeJuTe i MATPHUIL.
[Ipy u3ydeHnH TEMBI IPEAIIOIAraeTCs OLCHKA BBIIOJHEHUS CTYJEHTaMU NMPaKTHYEeCKUX

padot:

Beruucnenue onpenenureneid MaTpuLbl.
Kpurepun onenku: cm. Ilpunoxxenne 1.

IIpakTHyeckas pa60Ta

Nel. Beruucianre onpeaeanTeab MATPHIbI.

11 -2

pl 703
(30 5
DA=[1 -1 2
4 2 -1

Ne2. lanbl maTpuubl A u B.

Haijitu: 1) A+B

2)4A-2B

3)AxB

3 1 102
AH4 1 -1 B=0 3 0

Bapmuanr 1.
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52 0 210
Ne3. HaiiTu TPAHCTIOHUPOBAHHYIO MATPUILY /IS MATPHUUIBI A
10 3
=45 6
2 8
Bapwuanr 2.

Nel. Borunciaure onpeaeanTe/] b MATPUIbI:

Lll —3‘
1) 15 -2
13 -3

A=10 1 1

2 -5 3

Ne2. Tanbl MmaTpunbl A u B.

Haiitu: 1) A+B

2)4A-2B
3)AxB
1 0 2 2 11
A0 -1 3 B={ 14 1
4 0 320

Ne3. HaiiTu TPAHCIIOHMPOBAHHYIO MATPHULY VIS MATPHIIbI A:

56 -3
A= (4 0 2
51 -3
Koy k nposepke padoTsl
Ne 3apanus Bapuant Nel BapuanT Ne2
11 69 -67
1.2 39 22
2.1
33 3 31 3
A+B=|4 4 -1 A+B=|1 3 4
7 3 0 4 6 0
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2.2 12 0 -2 6
4A-2B= 16 -2 -4 4A-2B=|(-2 -12 10
16 6 O 22 12 0
2.3 4 10 4 8 5 1
AB=|2 2 8 AB=|8 2 -1
5 6 10 6 17 5
3 1 40 54 5
ATl 05 2 A™=|6 0 1
3 6 8 -3 2 -3
Kputepumn ounenku:
KosanyecTBo npaBuiIbHO Ounenka
BbINIOJIHEHHBIX 3aJaHUH
6 «5» (0TJIIMYHO)
4,5 «4» (xopo1o)
3 «3» (Yy10BJI€TBOPUTEJIBLHO)
MeHbIe 3 «2» (Hey/10BJIETBOPHUTEIbHO)
Tema 3.2. O0paTHas maTpuua.
[Ipu u3yueHnn TeMbI IPEAINOIaraeTcs OIeHKa BHIMOJHEHUS CTYJCHTaMU NMPAKTHYeCKUX
pador:

Brruucnenune oOpaTHBIX MaTpHIIL.

Kpurepun onenku: cm. Ilpunoxenne 1.

CamMocrosiTenbHas padora.

Bapwnanr 1.

Nel. Haiigute 00paTHyIO MaTpuIly AJi MaTpULbl A:

Ne2

2 0 4
-11 -2
031

P W N

1
. Haiitu matpumy A, ecmu 4 =1 0
0

N B O

Bapuanr 2.
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Nel. Halimute oOpaTHYIO MaTpHILy )1 MATPULIBI A

N

A= |-

[EN

1
-2
2

SN

2 5 7

Ne2. Haiitu matpumy A, ecrm A=|6 3 4

5 -2 -3

Kurou k nposepke padoThl

Ne 3aganus Bapuant Nel Bapuant Ne2
1 712 6 -2 2/3 1/3 0
“ 1 0 -1 -2/3 1/3
Al=-32 -3 1 Al= 2/3 0 173
2 1 3 2 -
lo 2 2 1 11
o _51 25 -38 41 -34
5 5 g -29 24
Kpurepun onenkmu:
KosanuyecTBo npaBH/IbHO Onenka

BBINOJTHEHHBIX 32/IaHUH
2 «5» (oTJIMYHO)
«4» (xopo1o)

2 ¢ HeroUeTaAMH
1 «3» (Y10BJ1€TBOPUTEJILHO)

Menb1ie 1 «2» (Hey10BJICTBOPHUTEJIBHO)

Tema 3.3. Cucrembl JIMHEHBIX YPABHEHMIA.
ITpu u3ydyeHuu TeMbl MPENoIaraeTcsi OleHKa BBIIOJHEHNS CTyJCHTaMU MPAKTHYeCKHX

pabor:
Pemenue cucrem JIMHENHBIX ypaBHEHUI MATPUYHBIM METOOM.
Kpurepun onenku: cm. IIpunoxenne 1.

IIpakTiueckas padora.

Bapwnant Nel
3aganue 1. Pemuth cucteMy IByX JUHEHHBIX YpaBHEHUH C ABYMS HEU3BECTHBIMU MATPUUYHBIM
METO/IOM:
A {3x+4y:18 . {2x—4y=14
2x+5y =19 4x +3y =-27

3aganue 2. Pemmth cucteMy TpexX JTMHEWHBIX YpaBHEHUH C TpeMs IepeMEeHHBIMH MaTPHYHBIM
METOJIOM:
22



X+2y+32=6 3x—-2y+2z=10
A) 12x+3y—4z=20 B) {x+5y-2z=-15
3Xx—-2y—-52=6 2X—-2y-7=3
3ananmue 3. Pemmth cucteMy ypaBHEHHH, HCTIONB3Ys MpaBuiio Kpamepa:
2X, — X, —0, =4
3x, +4x, —2%, =11
30, — 2x, +4x, =11

Bapuant Ne2
3aganue 1. Pemuth cucreMy IByX JUHEMHBIX YPaBHEHUH € ABYMSI HEU3BECTHBIMU MATPUUYHBIM
METOAOM:
{SX -2y=7 5 {2x+3y =13

3X+4y =25 oX—y=7
3aganue 2. Pemmth cucteMy Tpex JTMHEWHBIX YPaBHEHUH C TpeMs IepeMEHHBIMUA MaTPHYHBIM
METOOAOM:

5X+y-3z=-2 5x—-3y+4z=11
A) {4x+3y+22=16 b) {2x—-y—-2z=-6

2x—-3y+z=17 3X—2y+z2=2

3ananue 3. Pemmth cucteMy ypaBHEHHH, HCIIONB3Ys npaBmiio Kpamepa:
X, +X,—0,=3
2X, + X, =2
0, — X, +X;=-5

Kurou k nposepke padorsi

Ne 3apanus Bapuant Nel Bapuant Ne2
1A (2;3) (3;4)

1b (-3;-5) (2;3)

2A (8;4;2) (3;-2;5)

2b (1;-2;3) (1;2;3)

3 (3;1,1) (-1,4,0)

Kpurtepumn ouenku:

KosanyecTBo npaBu/IbHO Ounenka
BBINOJTHEHHBIX 3a/1aHUI
5 «5» (0TIIMYHO)
4 «4» (xopo1o)
3 «3» (YAOBJIETBOPUTEIBLHO)
MeHbIe 3 «2» (Hey10BJICTBOPHUTEJIBLHO)

Pa3zoen 4. Ocnogvl OucKpemHou mamemamuxu.
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Tema 4.1. MHoxkecTBa U OTHOIIeHUs. CBOMiCTBA OTHOIIEHWH. Onepanuu Hax

MHOXKECTBaAaMHU.

8.
9.

YcTHBIN ompoc.

Bapuanr 1.

Y10 TaKkoe MHOXKECTBO?

. Kakue mHoxecTBa o603navatorcs OykBamu N 1 Q7

HazoBute 1Ba 0CHOBHBIX criocoba 3aJlaHuA HCYIIOPAAOYCHHBIX MHOECTB?

. HpI/IBe,I[I/ITC IIPUMEP MHOKECTBA, 3a/IaHHOT'O OIIMCAHUEM XAPAKTCPUCTUYICCKOT'O CBOMCTBaA

€10 3JICMCHTOB.
Yto Takoe MOAMHOKECTBO MHOeCTBa?

. Haiitu Bce mogmHoxectBa muokectBa A= {1; 2; 3}.

. Haiitn o0beaunenue muoxects {1;2;3} U {3;4}

Haiitu pasnocts MuoxxectB A= {1;2;3} u B= {3;4;5;6}

Haiinure Momuocts MaOkecTBa X = {2,3,5,6,7}

10. Tano muoxectBo: A = {1,3}, Haiiaure A?

Lo N o0k~ wNE

BapuanT 2
Yro Ha3pIBaeTCs, DIEMEHTAMHU MHOKECTBA?
Kakne mHOXecTBa 0003HavyaroTcs OykBamu Z U R?
[IpuBeauTe mpruMep MHOXKECTBA, 33/IaHHOTO MEPEYUCICHUEM STIEMEHTOB.
Kakue MHOXecTBa Ha3bIBAIOTCS PaBHBIMU?
Kakoe MHOeCTBO Ha3bIBA€TCS MYCTHIM?
Haiitu Bce moamuoskecTBa MHOKecTBa A= {4; 5; 6}.

Haiitn 06bemunenne maoxects {1;2;3} U {3;4}

. Haittu pasnocts moxectB A= {1;2;5} u B= {3;4}

. Haiigure momnocts Mmuoxecta X = {1,3,6}

10. Tano mHOXecTBO: C = {1,4}, Haiigute C2

Kutou k npoBepke padoTsbl

Ne Bapuant Nel BapuanT Ne2
BapuaH

Ta

1 MHOK€eCTBO - 3TO COBOKYITHOCTb, KJIaccC OObeKThI, BXOASAIINE B MHOXKECTBO,
OTJIMYAIOIIUXCS IPYT OT Apyra 0OHEKTOB, Ha3bIBAIOTCS AJIEMEHTAaMU MHOKECTBA.
00beIMHEHHBIX KaKUM-I100 00IIUM
CBOMCTBOM

2 N — HarypanbHble uncna, Q- pauvoHanbHble | Z — Leble Yucia, R- neficTBUTENbHbIE
qucna, (BelIeCTBEHHbIE) Unca

3 1. mepeuncieHne Bcex ero MIEMEHTOB; {x | x IR, x? — 4 = 0} - 310 KOHEUHOE
2. oncanue 00LIETO, TO ECTH MHOYECTBO H €r'0 MOYKHO 33]1aTh
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XapaKTEPUCTUYECKOTO CBOMCTBA €r0
JJIEMEHTOB.

NICPEYHCIICHUEM 3JIEMEHTOB : {2, -2};

4 {x|xIR,2<x <5} — 6eckoHeuHoe MHoecTBa, COCTOAIIME U3 OJTHUX U
HECUETHOE MHOXKECTBO, @ IMEHHO, TEX JKE DJIEMEHTOB,

YKCJIOBOU MTPOMEXYTOK (2, 5) Ha3bIBAIOTCA paBHBIMU
(OJIMHAKOBBIMH )

5 Ecnu nro60i a51eMeHT IIycToe MHOKECTBO - MHOKECTBO,
MHOXecTBa B siBisieTcst v 311eMeHTOM KOTOPOE HE COJCPKHUT HU OJHOTO
MHOXECTBa A, TO 3JIEMEHTA.

MHOXECTBO B Ha3bIBaeTCs MOJIMHOXKECTBOM
(4acTpi0) MHOXECTBA A.

6 | {1} {2} {3} {1;2}, {1;3}, {2;3}, {1;2;3}, | {4}, {5}, {6}, {4:5}, {46}, {5:6},
Z. {4;5;6}, &.

T {123} Y {3:4)={1:2.3.4}. {135} Y {5:7}={135,7}.

8 A/B ={1;2} A/B={1;2;5}

9 | X|=5 | X|=3

10 | A%={(3,3),(3,1),(1,3),(1,1)} C*={(4,4),(4,1),(1,4),(1,1)}

Kpurepun oueHku:

KoauuecTBoO NMpaBUJILHO
BBINOJHEHHBIX 3aJaHUMA

OneHka

9-10 «5» (oTIHYHO)

7,8 «4» (xopo1o)

5,6 «3» (Y10BJ1€TBOPUTEJILHO)
MeHblIe 5 «2» (Hey/10BJIETBOPHUTEIbHO)

Pazoen 5. Ocnoevl meopuu eéepoamuocmeit u MamemMamuyecKoll CIMamucmuKu.

Tema 5.1. OcHOBBI TEOPHH BEPOSITHOCTEH.

CamocrosgrenpHas pabora

Bapuant Nel.
3ananue 1. Haiimure yncno pazmernienuii u3 10 snemMeHToB 110 4.

33IlaHI/Ie 2. Beancinre 3HaueHne BBIPAXKCHUA:

10-8!
89

3ananme 3. Mcnomnb3ys TeopeMy CIIOKEHUS BEPOSITHOCTEN, PELLIUTE 3a,1a49y:
Haiitu BeposSTHOCTB TOTO, YTO Hay/auy B3STOE JBY3HAYHOE YHCIIO OKaXETCsl KpaTHBIM Jnbo 3, 6o 5,
7100 TOMY H IPyrOMY OJTHOBPEMEHHO.
3aganue 4. Vcnonb3ys TeopeMy YMHOXKEHHSI BEPOSITHOCTEH, pELLIUTE 3aa4y:
B simuke Haxomwtes 12 meraneid, u3 KOTOPBIX 8§ cTaHAapTHRIX. Pabounii Oeper Haynauy oHy 3a APYroi

nBe nerany. HaiiTu BeposSTHOCTB TOTo, 4TO 00€ IeTalli OKAKYTCSl CTaHIapTHBIMU.

Bapuant Ne2.
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3ananme 1. Haiinute uncno pazmenienuii u3 15 s3nemMeHToB 1o 3.
3amanue 2. Boruucinre 3Ha4eHNE BHIPOKEHHUS:
S+-6!
4
3ananume 3. Vcrionb3ys TeOpeMy CII0KEHUSI BEPOSITHOCTEN PELLUTE 33/1a4y:
B suike B ciyuaiiHoM nopsiake paznoxeHsl 20 neraned, MpuyeM ISITh U3 HUX cTaHAapTHele. Pabounii
Oepet Haynmauy Tpu Jetaii. Hailtu BepoSTHOCTH TOrO, YTO MO KpaitHel Mepe OJJHA W3 B3SITBIX JeTaiei
OKAKETCsI CTaHJapTHOM.
3ananue 4. Vcrons3ys TeopeMy YMHOKEHHS BEPOSITHOCTEM, PELLITE 3a/1a4Yy:
B onHolt ypHE Haxomutces 4 OenbIX M 8 YepHBIX IIapOB, B Ipyroi- 3 Oenbix u 9 vepHbIX. M3 Kaxmoi
YPHBI BBIHYJIH 110 11apy. HaiiTu BeposSTHOCTB TOro, 4T0 00a 11apa OKa)yTcsl OSJIbIMH.
Kirou k npoBepke padoTsbl

Ne 3aganus Bapuant Nel Bapuant Ne2
1 5040 2730

2 40320 35

3 0,467 0,601

4 0,424 0,084

Kpurepun onenkmu:

Kosaun4yecTBO NpaBujIbHO Onenka
BbITIOJIHEHHBIX 3aJaHUH
4 «5» (0TJIMYHO)
3 «4» (xopo1o)
2 «3» (Y10BJI€TBOPUTEJIBLHO)
MeHbIIe 2 «2» (Hey10BJICTBOPHUTEJIBLHO)

Tema 5.2. Ciyuyaiinasi BeJIMUUHA, ee QYHKIUS pacnpeneeHus.

IIpu n3ydeHnn TeMbl IPEAIOIAraeTcsl OLEHKA BBIIIOJIHEHUS CTYIEHTaMU MPAKTHYECKHX
pabor:

IIpumeHeHne 3aK0Ha paclpeaeneHus JTUCKPETHON BETUYHHBI.

Kpurepun onenku: cm. Ilpunoxenue 1.

IlpakTiueckas pabora

Bapuant Nel.
3aoanue Nel. OTBETHTE Ha BOIIPOCHI:
1.1. Jlaiite onpenenenue nousatus «CrnydaiiHas BeIMUUHAY.
1.2. Yro Ha3bIBaeTCs, 3aKOHOM paclpeaeseHus JUCKPETHON Cly4aiiHO BeTMYnHBI?
1.3. Kakas Tabnuna Ha3bIBaeTCs PSIIOM pacipeieieHHsl Cly4yailHOW BeTUYHUHbI?
3aoanue Ne2. CTyjeHT B cecCHIO CIaéT JBa dK3aMeHa: 1o MaTeMaTHke U gusnke. COCTaBUTh
3aKOH pacITpe/IeIICHUs CITyJaifHON BETMYMHBI X, YHCIIA TTOTYYSHHBIX MATEPOK, €CITH BEPOSITHOCTh
NOJTy9YeHuUs NATEPKHU 110 Matemaruke paBHa 0,8, a mo ¢pusuke — 0,6.
3aoanue Ne3. 3axoH pacrpeniesieHHs CIy4aiilHOW BETMUUHBI 3a1aH TabnnuHo. Halitu p(x <2),
p(x>4), p(2<x<4)
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Pi

010204 02|01

Bapuant Ne2.

3adanue Nel. OTBETHTE Ha BOIIPOCHI:

1.1. Kakyro ciayyaiiHyto BEIMYMHY Ha3bIBalOT AUCKPETHOM?

1.2. Kak Mo>keT OBITh 33/1aH 3aKOH paclpeieIeHus CIy4aiiHO! BeTMYnHBI?

1.3. YUTO OTHOCUTCS K BaXKHEHILIUM YHUCJIOBBIM XapaKTEPUCTUKAM CIIy4allHOW BEJIMYMHBI?

3aoanue Ne?2. CTyneHT B cecCHIO CIAa€T JIBa K3aMEHA: 10 PYCCKOMY SI3bIKY M HHPOpPMATHKE.
CocTaBuTh 3aKOH pacipeeeHus CIy4ailHOW BETMYUHBI X, YHCIa MOJYYeHHBIX YeTBEPOK, €CIIU

BEPOSTHOCTb MOJTyYSHHS YETBEPKH 110 PyCcCKOMY S3bIKY paBHa 0,8, a mo nnpopmaruxe — 0,9.

3aoanue Ne3. 3axoH pacmpesielieHus CIIyIaiiHON BEIMIMHBI 3a7aH TabamaHo. Halitu p(x<2),
p(x>5), p(1=x<5)

Xi| 1 2 3 4 ) 6
pi |03 /04 (050,203 |06
Kirou k npoBepke padoTsbl
No Bapuant Nel Bapuant No2
3a/laHus

11 Cryuaiinas éenuuuna — BEIMYUHA, Jluckpemmnotl Ha3bIBAIOT CIyYaHHYIO
YHICJIEHHOE 3HaUY€HUE KOTOPOH MOKET BEJIMYHHY, BO3MOXHbIE 3HAUCHUS
MEHSTHCS B 3aBUCUMOCTH OT pe3yibTara KOTOpOil 00pa3yoT KOHEUHOE
CTOXaCTHYECKOTO IKCIIEPUMEHTA. MHOKECTBO.

1.2 3axonom pacnpedenenus OUcKpemmuoui 3aKoH pacnpezeneHus
CYYAUHOU GeNUYUHbL HA3BIBACTCS MIPABUIIO, | CIy4allHOW BEIMYUHBI MOXET OBITh
10 KOTOPOMY KaKZOMY BO3MOKHOMY 3aJaH TaOJIMYHO, aHAIUTUYECKU (B
3HAQYEHHMIO Xj CTABUTCS B COOTBETCTBUE BUJIe GOpMYJIbl) U TpadUUYECKH.
BEPOSTHOCTH Pi, C KOTOPOH ciay4aiiHas
BEJIMYKMHA MOXKET IPUHATH 3TO 3HAYECHHE,

n
2 p =1

npu4em =

1.3 [Tpu TaOJIMIHOM 3aJJaHU U 3akoHa | K BayKHEWUIINM YHCIOBBIM
pacupeneneHnss  UCKPETHOW  CIy4alHOM | XapaKTepUCTUKAM CIy4aiHOU
BEJIMYMHBI  TepBasg  CTpOKa  TAaONMIBI | BETMYMHBI OTHOCATCS
COJIEP’KUT BO3MOJKHBIE 3HAUEHUS, a BTOpas | MaTEMATUUYECKOE 0XKHUJIaHNE U
— UX BEpOSITHOCTHU. DTa TalJMIIa Ha3bIBACTCS | TUCTIEPCHSL.
PAIOM pacrpenencHusl.

2 : :
Xi |0 1 2 Xi |0 1 2
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pi |0.08 |0.44 |0.48

pi |008 |05 |0.72

p(2<x<4)=0,8;

i=1 =1 i= :1,3
p (x<2)=0,1; p (x <2)=0,3;
p(x>4) =0,1; p(x>5) =0,6;

p(1=x<5) =1,7;

Kpurepun oueHku:

KoJsm4yecTBO NpaBMJIbHO Onenka
BbINOJIHCHHBIX 32JaHUH
5 «5» (oTIHYHO)
4 «4» (xopo1o)
3 «3» (y10BJ1€TBOPHUTEJIBLHO)
MeHblle 3 «2» (Hey/10BJIETBOPHUTEIbHO)

Tema 5.3. MaremaTHuyecKkoe 0KMIaAHME M JUCIIEPCUS CIYYAlTHON BeJMYUHBI.

IIpoBepouHas paborTa.
Bapuant Nel.
3aganue 1. B cryneHuyeckoil rpynne opraHn3oBaHa JIoTepes. Pa3bIrpelBatoTCs 1B BEIU
croumocThio o 10 py6. u ogHa croumocthio 30 py6. OnpenenuTs MaTeMaTHYECKOe OXKHIaHUE

YUCTOTO BBIMTPHIIIA JJIsl CTYJIEHTA, €CJIM OH TIprodpesn 1 6miier croumocThio 1 py0., a Bcero
oueroB 50.

3apanue 2. OmnpenenuM MaTeMaTHYECKOE OXKUJAHWE CIydyalHOW BenWyuHbl X — YHCiIa
6pOCKOB MOHCETBI 10 HepBOFO TIOSABJICHUS rep6a. 3Ta BCIIMYMNHA MOXKET HpI/IHI/IMaTI) 66CKOHC‘IHOC
YHCIIO 3HAYEHUH (MHOXKECTBO BO3MOXKHBIX 3HAUEHUH €CTh MHOKECTBO HATypaJIbHBIX 4yKcen). Psn
ee pacrnpe/Ie/IeHUs UMEeT BHUI:

X 1 2 n
P 0,5 (0,5) 0,5)"
3aganue 3. Haiitu nucnepcuio cirydyaiiHOM BETWYMHBI X, UMEIOILEH CIEAYIOINN 3aKOH
pacupeneeHus:
X 1 2 3 4 5
p 0.1 0.2 0.3 0.3 0.1

3ananme 4. Haiinem nucnepcuto ciydailHOM BenuurHbl X — Uyncia CTaHJAPTHBIX JeTalel cpenu
Tpex, 0TOOpaHHbIX U3 mapTuu B 10 netaneil, cpeau KOTOpbIX 2 OpaKOBaHHBIX.

3ananme 5. HailTu cpellHEKBaJpaTHUYECKOE OTKJIOHEHUE CIIy4YalHOW BEIWYUHBI X C 3aKOHOM
pacrpeneneHusi, yKa3aHHbIM B 3aJjaHUH 3.
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Bapuant Ne2
3ananme 1. CryyaiiHas BenuyunHa X, IpUHUMAIOIIAS 3HAYEHUS pa3MepoB Tuamerpa 0oiTa,
UMEET IJIOTHOCTh PaclpeesICHUs

4
f(x)—"m aaa 0 <x <1.

0 B IMPOTHBHOM CITy*Iae.

Onpenenutb MaTeMaTHYECKOE OKUAAHUE CIydailHOW BETUYHHBI X.

3aganue 2. HaiiTu MaTemaTHuecKoe OKHUJaHUE CIIy4allHOM BeIMUnHbl X — YUClla CTaHAapTHBIX
JeTanel cpeau Tpex, 0ToOpaHHbIX U3 napTuu B 10 netaneil, cpeu KOTopbX 2 OpakOBaHHBIX.
3apanme 3. HaliTu nucnepcuio ciydailHON BEIMYUHBI X, UMEIOIIEH CIICTYIOMINH 3aKOH
pacnpezneneHus:

X -0,1 -0,01 0 0,01 0,1
p 0.1 0.2 0.4 0.2 0.1

3aganue 4. BeluncauTh AUCIIEPCHIO IS CIIy4aliHOM BEIMYUHBI Y C 3aKOHOM paclpeieeHus:
Y -20 | -10 0 10 20

p 0.3 0102 01 03

3apanue 5. HaiiTu cpenHekBaapaTHieckoe OTKJIOHEHUE CIIy4ailHOW BEIMYMHBI X C 3aKOHOM
pacripeziesieHusl, yKka3aHHbIM B 3aJlaHUU 3.

Kurou k nposepke padorsi

Ne 3apanus Bapuant Nel Bapuant Ne2
1 0,02 0,4413

2 2 2,4

3 1,29 0,00204

4 0,373 260

5 1,1358 0,04516

Kpurtepumn ouenku:

Konu4yecTBo npaBuibHO Onenka
BBINOJIHEHHBIX 32 1aHMI
5 «5» (0TIIMYHO)
4 «4» (xopouo)
3 «3» (Y10BJIETBOPUTEJIBHO)
2 1 MeHee «2» (Hey/10BJICTBOPHUTEJIBLHO)
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Pazoen 6. Mamemamuueckue memoowl peuieHus NPUKIAOHbIX 3a0ay 6 odnacmu
npogeccuonanvHoll desmenbHoCHu.

Tema 6.1. MaTemaTnuyecKue MeTOAbI PelIeHUs] MPUKJIATHBIX 32124 B 00J1aCTH
npodeccuoHAJIbLHOM 1eATeJIbHOCTH

CamocrosTenpHas pa60Ta.

«Hucnennoe unmezpuposanue u ouggepenyuposanue)
Bapuant Nel

3
2 X

[ = J.E’ 3 dx .

JlaH uHTErpas BEposSATHOCTH: 2

A) Haiiaure TouHOE 3HaYeHHE UHTErpasia BEPOSITHOCTU A0 MATOM 3Havyamei uugpsl.

b) Beuucnuth UHTErpaj BEpOsTHOCTH METOI0M Tpanenuii ¢ marom h = 1.0, 0.5, 0.25.

B) Berurcauts naTerpai BepostHoctd MetogoM Cumicona ¢ marom h = 1.0, 0.5, 0.25.

I') Onpenenutpb, Kakoi METOJI BEIUYMCIIEHUS HHTerpana (Tpaneuuil mwin CUMIICOHA) TOUHEe
Bapuant Ne2.

— "th

D= s x)dx

=

[an unTerpan

A) Haiigure TouHOE 3HaYCHHE MHTETpaa A0 MTOH 3HavYamei nudpol.
b) Beruncautb UHTErpai METOI0M Tpamnenuil.

B) Boruncnuts uaterpan merogoM CruMIicoHa.

I') Onpenennutp, Kakoi METOJ| BRIYUCIIEHUS HHTerpasia (Tpanenuii uan CuMIICOHA) TOUHEe.

Kurou k nposepke padorbl

Bapuant Nel Bapuant Ne2
Ne 3apanus
A 2,3925 1,0
b 2,3898 0,945
B 2.3926 0,9968
r Tounee meton Cumiicona Tounee meton Cumiicona

Kpurepun onenkmu:

KosanyecTBo npaBH/IbHO Ounenka
BbINOJTHEHHBIX 3a/IaHUI
4 «5» (0TIIMYHO)
3 «4» (Xopo1o)
2 «3» (Yy10BJ1€TBOPUTEJIBLHO)
MeHb1Ie 2 «2» (Hey10BJIETBOPHUTEIBHO)
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3.2 MaTepHaJ’lbI AJIA IPOBEACHUS IIPOMEKYTOYHOI0 KOHTPOJIA

Bapuant Nel.

3ananme Nel. Beraucinute npezen:

. sSin3X
Iim-———

x—>0 X
3apnanue Ne2. Bprumcnure mnpous3BOAHYIO (YHKIMM TPU 3aJaHHOM 3HAYEHWHM apryMeHTa:
y=5x3+8x-12 mpu x=3.
3aganue Ne3. Haiimute unrerpa:

[ (Bcosx — 6" +e)dx

3ananue Ne4. Berauciure onpeneseHHbI HHTErpa:
2 2

[(x* +2x +1)dx

1

3aganue Ne5. Beruncnuts miomianp GUrypsl, OrpaHUuEeHHON CIEYIOIUMU JTUHUSIMH: Y=2X,
y=0 u x=3. CnenaTp yepTex.

3ananne Ne6.

Brimmcats MaTpuiibl KO3QQGUIMEHTOB I CHCTEMBbl JIMHEHHBIX YPaBHEHUIA. 5x1-4x2=-2
-X1tX2tx3=3 2Xo-
x3=1

Haiitu:

A) onpenenuTenb MaTPUIBL.
b) TpancrioHMpOBaHHYIO MaTpUILy.
B) npou3Benenre MaTpuIbl Ha YUCIO 5.

Bapuant Ne2.
3ananue Nel. Beraucnute npezen:
. sINn X

Ihhm —

x—>0 By
3aganue Ne2. Brruncnure npon3BoAHy0 QYHKIMU IpU 3aJaHHOM 3HAYE€HUHN apryMeHTa!

npu x=2.
y=7x*+ 1_ 8 P
X

3apanme Ne3. Haiigure unrerpan:
[(2¢" — 4sinx+ D)dx
X

3ananue Ne4. BorunciInTh ONpeIeIeHHbIN HHTETpal:
1

[ (3 +x* =5)dx

0
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3apnanue NeS. BeraucnuTh 1miomanas (GUTyphbl, OTPAaHMYCHHOW CIEAYIOUIUMU JTUHUSAMH: y=-3X,
y=0 n x=-2. CaenaTtp 4epTeX.

3aganue Ne6. Bomrcats MaTpuibl KO3 (GUIMEHTOB I CUCTEMBbl JINHEHHBIX YpaBHEHUH.
2x1+3x2+x3=-8

-4x1-7x3=10

-X2+5x3=1

Haiitu:
3aganue Ne2.Beruuciure mpou3BOIHYIO (PYHKIMK MTPH 3aIaHHOM 3HAYCHUHU apTyMEHTa!

Y = 4x° — /X + 6 mpu x=4.

3apanme Ne3. Haiinute nnrerpan:

jt

cos
3ananue Ne4, BorunciuTh OnpeiesieHHbIN HHTErpa:

[(4e* —2x* + 8)dx

43 —5e*)dx
X

3aganue NeS. Bpruucnuth miomanas GUrypsl, OrpaHUYCHHON CIEAYIOIIMMH JIMHUSAMU: y=X12,
y=0 u x=-1 u x=2. Cuenarp 4yepTeK.

3aganue Ne6.

Brimucars MaTpuiibl KO3QGUIUEHTOB IS CUCTEMbI THHEHHBIX YPaBHEHUH.
7x1-8x3=15

2x2-9x3=-4

5x1-4X2+x3=16

Haiitu:

A) ompenenuTens MaTPHUIIbI.

b) TpancnoHnpoBaHHYIO MaTpHILY.

B) npousBenenue MaTpuIlsl Ha 9UCIO 7.

K104 k nposepke padoTsl

Ne Bapuant Nel Bapuant Ne2 Bapuant Ne3
3ajaHus
1 3 1/5 2/3
2 143 27,75 191,75
3 3sinx— 6° +e*+C 2ex+4cosx+ln\x\+c tgx — 3° —5e*+C
In3
4 61 373 ge+3t
3 4 3
5 9 kB.em. 6 KB.€. 7,5 KB.€JI.
6A -16 50 -188
6b
5 -1 0 2 4 0 7 2 5
41 2 3 0 -1 0 0 -4
01 -1 1 -7 5 -8 9 1
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6B

-20 O
5 5 5
0 10 -5

-10 -15
20 0
0 5

-5 9 0 -56
35 14 0 -63
-25 35 -28 7

Kpurepun onenkmu:

KoJsm4yecTBO NpaBujIbHO
BbINOJTHEHHBIX 3a/1aHU I

Onenka

8 «5» (0OTJIMYHO)
6,7 «4» (xopo1o)
45 «3» (Y10BJ1€TBOPUTEJILHO)
MeHbIe 4 «2» (Hey10BJIETBOPHUTEIHLHO)
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IIpuioxenne 1.

Kpurtepuu onieHKH NpoBepoOYHON NPAKTHYECKOIH padoThI:
OneHka 5 - «OTJMYHO» CTaBUTCS, €CJIU: 00YYarOIUIICS TPAaBUIBHO BIOJIHUII IPAKTUYECKHUE
3aJjaHMsl, IOKa3aJl OTJIMYHbIC HABBIKM MPHUMEHEHHS MTOJyYSHHbBIX 3HAHUH U YMEHHUI TIpU
pEeLIeHUH 3ajiay, IPaBUJIbHO OTBETHJI HA TEOPETUYECKHE BOIIPOCHI.
Ounenka 4 - «XOpoOLIO» CTAaBUTCS, €CIU: OOYyYaroIIMCS C HEOONBIIMMH HETOYHOCTSIMHU
BBINOJIHWJI TPAaKTUYECKUE 3aJlaHMsl, IO0Ka3ajdl XOpOUIME HABBIKM IMPUMEHEHMs IOJIY4YEHHBIX
3HAHUH M YMEHMHA TpH pEIIeHUH 3a/4a4, C HEOOJbIIMMHU HETOYHOCTSIMH OTBETHJ Ha
TEOPETUYECKHE BOIPOCHI.
Ounenka 3 - «yI0OBJIeTBOPUTEJIbHO» CTAaBUTCS, €CIU: OOYYaIOUIMICA C CyHIECTBEHHBIMHU
HETOYHOCTSMHU BBINOJIHMUI IPAKTUYECKHE 3aJaHUs, IOKa3aJl YAOBJIETBOPUTEIIbHBIE HABBIKU
NPUMEHEHHS TIOJIyYCHHBIX 3HAHUH W yMEHHH TNpU pPEUIeHUH 3a]ad, C CYIIECTBEHHBIMU
HETOYHOCTSAMHU OTBETHJI HA TEOPETUYECKHUE BOIIPOCHI
Ounenka 2 - «HeyJOBJIETBOPHUTEIbHO» CTAaBUTCS, €CIU: OOyYArOIIMHCS TPH BBIIOJHEHUU
IPAaKTUYECKUX 3aJaHUH MPOJIEMOHCTPUPOBAII HEAOCTATOYHBIN YPOBEHb 3HAHUM U YMEHUH, KaK U
IIPY OTBETE HA TEOPETUYECKUE BOMIPOCHI.

Kpurepun oueHKHu a0KjIaaa:

OmeHka 5 cTaBUTCS, €CITHM BBIITOJHEHBI BCE TPEOOBAaHUS K HAIMMCAHUIO M 3AIIUTE PAOOTHI:
o0o3HaueHa npobiiemMa U 00OCHOBaHA €€ aKTYaJbHOCTb, C/AEIAaH KPAaTKUIl aHaIM3 pa3IUuHBIX
TOYEK 3PEHHS HAa PACCMATPHUBAEMYIO MPOOJIEMY W JIOTUYHO H3JI0KEHA COOCTBEHHAs! TMO3HIUS,
chOpMyIMPOBaHbl BBIBOJBI, TEMAa pPACKPBITA IOJHOCTHIO, BbLIEpXKaH OO0BEM, COONIIO/IEHBI
TpeOOBaHUSI K BHEIMIHEMY O(OPMIICHHIO, JTaHbl TPABWIBHBIE OTBETHl Ha JOTOJIHHUTEIBHBIC
BOIIPOCHI.

Omnenka 4 — ocHOBHBIE TpeOOBaHUS K paboTe W €€ 3aluTe BBINOJHEHBI, HO MPH TOM
JIOMYILIEHbl HelouéThl. B dYacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHUM MaTepuana;
OTCYTCTBYET JIOTUYECKasl MOCIEI0BATEIBHOCT B CYXKIEHHIX; HE BbIIEpKaH 00BEM; MMEIOTCS
yIyIieHus: B 0pOpMIIEHUH; Ha JONOIHUTENbHBIE BOIPOCHI MIPH 3aIUTE JAHbBI HEMOJIHbBIE OTBETHI.

Onenka 3 — wuMelOTCA CYIIECTBEHHbIE OTCTYIUIEHMsSI OT TpeboBaHuid k pabote. B
YaCTHOCTH: TéMa OCBEIlleHA JIMIIb YaCTUYHO; JIONMYILEHbl (paKTHUYECKUE OIMIMOKU B COJEpKaHUU
WJIY TIPY OTBETE Ha JIOTIOIHUTENILHBIE BOIIPOCHL; BO BPEMSI 3aIIIUTHI OTCYTCTBYET BHIBO/I.

Onenka 2 — TeMa HE pacKpbITa, OOHAPYXKMBAETCS CYIIECTBEHHOE HENOHUMaHHE
po0OJIEMBI.

KpuTtepuu oieHKH NpPoOeKTa CTy/IeHTa

OneHkaS - «OTJIIMYHO» BBICTABIIIETCS, €CIH: padoTa CAaHa B yKa3aHHBIE CPOKH,
o0o3HaueHa npobiemMa U 000CHOBaHA €€ aKTyalbHOCTb, CHIEaH KPAaTKUM aHAIW3 Pa3TUYHbIX
TOYEK 3pEHHs] Ha paccMaTpUBaeMyl0 MpoOJIeMy, JIOTUYHO H3J0KEHa COOCTBEHHAs IMO3UIIMS,
cOpMyIMpPOBaHbl BBIBOJBI, pPACKpPBITA TeMa IPOEKTa, BbIIEPKaH OOBEM, COOJIOJCHBI
TpeOOBaHUs K BHEIIHEMY O(h)OPMIICHUIO;

OmneHka 4 - «XOpoIIo» - OCHOBHBIE TPeOOBaHMS K MPOEKTY BBHIMIOJHEHBI, HO TIPH 3TOM
JOTTYIIIEHBI HEJJOYEThI, HAIPUMEp, IMEIOTCS HETOYHOCTH B M3JIOKEHUH MaTepHaa.

OmneHka 3 - «yJOBIETBOPHTEIBHO» - OTCYTCTBYET JIOTHYECKAsi TOCIIE0BATEIILHOCTh B
CYXKJIGHHUsIX, O00bEM TMpoeKTa BbIAepkaH Oonee dvem Ha 50%, WMEIOTCS yMOyIIEHUS B
oopmieHny;

OneHka 2 - «HEYJIOBIETBOPHUTEIbHO» - TEeMa HE pAacKphiTa, OOHAPYKHUBAETCS
CYIIECTBEHHOE HEMOHMMaHHe NpoOJeMbl, JOMYIIeHbl TpyOeiimue omuOku B odopmieHue
paboTHI.

Kpurepun onieHkn npu pemnieHum 3agau:

34



[Ipu olleHKe MHUCHMEHHBIX 3aJaHW B IEPBYIO OYEPEIb YUYUTBHIBAIOTCS IOKa3aHHBIC
06y‘-IaIOH_[I/IMI/ICSI 3HAHUSA U yMeHI/ISI. OI_ICHKa 3aBUCUT TaKXC OT HaJINW4Yusg " xapaKTepa
MOTPEIIHOCTEH, JOMYIIEHHBIX o0yJarommmucs. Cpeau MOrpenHOCTel BBIJCISIOTCS OMTHOKU U
HCOOYCTHI. HOI‘peH_IHOCTb cyuTacTcAa OHIHGKOﬁ, €CJI1 OHa CBI/IIIGTGJIBCTBYGT O TOM, 4YTO CTyI[eHT
HE OBJIa/IeJl OCHOBHBIMU 3HAHUSAMH U (WJIM) YMEHUSAMH, YKa3aHHBIMU B IIPOIpaMMe.

K HemoderaM OTHOCATCS HMOTPEHNIHOCTH, CBHJICTCIIBCTBYIOIIUE O HEJIOCTATOYHO IMOJTHOM
WIM HEJIOCTAaTOYHO IMPOYHOM YCBOCHHH OCHOBHBIX 3HAHMW M yYMEHHUHW WIJIM 00 OTCYTCTBHH
3HAaHWW, HE CYUTAIONIMXCS B IpPOrpaMMe OCHOBHBIMH. HemoueramMu TakKe CUYUTAOTCS:
MOTPEIIHOCTH, KOTOPBIC HE MPHUBEIIN K MCKAKECHUIO CMBICIIA, MTOJYICHHOTO CTYJACHTOM 3aJaHus
WIH croco0a ero BBHIMOJIHCHHs, HAalpUMep, HEaKKypaTHas 3amuch, HEOPEKHOE BBITIOIHEHUE
0JIOK-CXEMBI H T. II.

Pemenue 3amau cumraeTcst O€3ynpeuHbIM, €CIU MPaBHIIBHO BBIOpaH croco0 perieHus,
caMo peLHeHI/Ie COHpOBO)KI[aeTCSI HGOGXO[[I/IMBIMI/I O6T>SICH€HI/I$IMI/I, BepHO BBIIIOJIHCH aJII‘OpI/ITM
pelLlICHHs, PEIICHUE 3allMCaHO IOCIEeIOBATEIbHO, AKKYpPAaTHO M CHHTAKCHYECKH BEPHO IIO
IIpaBHJIaM KaKoro-Iu00 sI3bIKa MM CUCTEMBI IIPOTPAaMMHPOBAHUS.

OueHka «5» CTaBUTCS, €CIM: pabdoTa BBINMOJHEHA IIOJHOCTHIO; B TEOPETHUYECKHUX
BBIKJIQJIKaX PEIICHUS HET MPOOEIOB U OLMIHOOK.

Ornenka «4» craBUTCS, eciu: paboTa BBIMOJIHEHA IMOJTHOCTHIO, HO OOOCHOBAHUS IIIaroB
pCHIeHI/Iﬂ HEOOCTATOYHBI (GCJII/I YMCHI/IG 06OCHOBI)IB21TI) paccymﬂeHI/m HC SABJIAJIOCH CIICOHUAJIBHBIM
00BEKTOM IIPOBEPKH); AOIYIIIEHA OJIHA OIIMOKA WJIM JBA-TPU HEJAOUYETa B UePTEKaX, BBIKIAAKAX,
gyeprexax OJIOK-CXeM WM TEKCTE IPOrPaMMBI.

Ouenka «3» CTaBUTCS, €CIU: JOMYyHIEHbI Oojiee OJHON OIMOKKM WM ABYX-TpexX
HEJIOYETOB B BBIKJIAJIKAX, YEePTEKaxX OJOK-CXeM WIM TMpOrpaMMe, HO Y4Yalluics BiIajaeeT
00s3aTeNbHBIMA YMEHHSIMH 110 TIPOBEPSIEMOM TEME.

Onenka «2» cTaBUTCS, €CIH: JOMYIICHBI CYIIECTBEHHbIC OIIMOKH, MOKA3aBIIUE, UTO
oOyJarouiicss He BiajieeT 00s13aTeIbHBIMI 3HAHHUSIMHU 110 IaHHOM TeMe B TIOJTHOM Mepe.

KpuTeplm OLCHKH OTBE€TOB HA BOIIPOCHI:

Konu4yecTBo npaBuibHO Ounenka
BBINIOJIHCHHBIX 32IaHUH
(oTBeTOB Ha BONpockl) B %

96-100% «5» (0TJINYHO)
76-95% «4» (xopo1o)
56-75% «3» (Yy10BJIETBOPHUTEIBHO)

55% u meHee «2» (Hey10BJIETBOPHUTEJIHHO)
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