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1. HACHOPT ®OHJAA OHEHOYHbIX CPEACTB

1.1. O6aacThr npuMeHeHHsl (POHIA OLIEHOYHBIX CPEICTB

®onn OLICHOYHBIX CPEICTB IIpeAHa3HaAYeH JUTS KOHTPOJIA u
OLIEHKH  00pa3oBaTelbHbIX  JOCTM)KEHUH  OOy4aroIlMXCsl,  OCBOMBIIMX  IpOrpamMmy
y4eOHON JUCIMILIMHBI «MaTeMaTuka.

@OC BKIHOYAIOT KOHTPOJIBHBIE MaTEpUaibl JUIsl MPOBEACHUS TEKYILEro KOHTPOJIA B
¢opMe BBINOJIHEHUST TECTOBBIX 33JaHUH, KOHTPOJBHBIX W TPOCKTHBIX 3aJaHUidl U
IPOMEKYTOUHON aTTecTaluu B popme TudpepeHIMpOBaHHOrO 3a4eTa.

1.2. TpebGoBanus K pe3yjbTaTaM OCBOEHHSI M CIUILJIMHbBI

B pesynprare KOHTPOJAS M OLEHKM 1O Yy4eOHOM nuciumuimHe «MaremaTtukay
OCYIIECTBIISICTCS MPOBEPKA CIEAYIOIIUX YMEHHI:
V1 - pemath NpuUKIaAHBIC 33/1a4U B 00J1aCTH TPO(PECCHOHATIBHON e TEIHLHOCTH.

B pesynbrare KOHTpOJS W OIEHKM 1O y4yeOHOW mucuuruimHe «MartemaTtuka
OCYIIIECTBIISIETCS IPOBEPKA CIICAYIOIINX 3HAHUI:
31 - 3HaueHue MaTeMaTUKH B MPOPECCUOHANBHOM AedaTenbHocTU U npu ocBoeHuu [1TIICC3;
32 - OCHOBHbIE MaT€MaTHYECKHME METOAbl pELIeHHUs MNPHUKIAJHBIX 3a7ad B o0jacTu
poeCCHOHAIBHON JESATEIHHOCTH;
33 - OCHOBHbIE MOHATHS M METOJbl MaTEMAaTUYECKOI'O aHalu3a, JIMHEHHOHN anreOpbl, Teopuu
KOMIUIEKCHBIX YHCEJl, TEOPUU BEPOSTHOCTENH U MAaTEMAaTUYECKOW CTaTUCTHUKMY;
34 - OCHOBBI HHTETPAILHOTO U MU HEpEeHINATEHOTO HCUUCIICHHS.

[Ipouecc wu3ydeHus nucuuIUiuHbl «MaTemaTHKa» HampaBieH Ha (OpMUPOBaHUE
CIIEMYIONIUX 00IMX U NPo(ecCHOHATBHBIX KOMIIeTeHIHIi:

Kon HaunmenoBanue pe3yabrara 00y4eHus

OK 1 [ToHnMaTh CYHOIHOCT W COLMAJBHYIO 3HAUYUMOCTh CBOeH  Oyaymiei
npodeccuu, NposBIATh K HEH YCTOMYMBBIN HHTEpeC

OK2 Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BEIOUPATh TUIIOBBIE METOABI U
CrOoCOOBI  BBIMOJHEHUST MPO(PECCHOHATBHBIX  3a7ad, OICHUBAaTh  UX
3¢ PEeKTUBHOCTD U KA4€CTBO

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

OK 4 OcCyIecTBIATh MOUCK W HWCHOJB30BaHUWE WHGOpPMAIUU, HEOOXOAMMOUN st
3¢ (HEeKTHBHOTO BHITIOTHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPOPECCHOHATHHOTO
Y JUYHOCTHOTO Pa3BUTHS

OK5 Hcnonb3oBath  MHPOPMAIIMOHHO-KOMMYHUKAlIMOHHBIE  TEXHOJOTHUH B
po¢eCCUOHATBHON IEATETLHOCTH

OK 6 PaGorare B komnexkTtuBe U KoMmaHjle, 3((EeKTUBHO 0OOIIAThCS C KOJUIETamH,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK7 Bpath Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH/bI (TOAYNHEHHBIX ),
PE3yNbTaT BHIMOTHEHUS 3a1aHU

OK 8 CamocTosTebHO OMPEAeNATh 3a/auyd NMPO()ECCHOHATBFHOTO U JIMYHOCTHOTO




pa3BUTHA, 3aHUMAaThCA CaM006paBOBaHI/IeM, OCO3HAHHO  INIIAaHWPOBATb
IIOBBIIIICHUEC KBaJII/I(bI/IKaI_II/II/I

OK9 OpueHTHUpOBAaTHCS B YCIOBUAX  YaCTOM  CMEHBI  TEXHOJOTMH B
npodeccnoHalbHO 1eATeNbHOCTH

K 1.2. PerynmupoBate u HacTpamBaTh TeOpU3MUECKYIO ammapaTypy ¥ KOHTPOJIBHO-
U3MEpUTENIbHbIE TPUOOPHI.

I[IK 1.3 OcymecTBIATh MOHTaX (M JEMOHTa)X) YCTAaHOBOK [UISI TE€O(U3UYCCKUX
HUCCIIETOBAHUN.

[K 2.1. BrIMoTHATE perucTpaiuio pa3inyHbIX Teo(PU3NUECKUX MTapaMeTPOB.

IIK 2.2. OO6ecneuynBaTh Kaue€CTBO MPUHUMAEMBIX CUTHAJIOB.

K 3.1. Oprann3oBbIBaTh PabOTy HA y4acTKE MOAPA3ICICHUS.

I[IK 3.3 Y4acTBOBaTh B OLIEHKE YKOHOMHYECKOH 3()()EKTUBHOCTH MPOU3BOACTBEHHOM

ACATCIIbHOCTH IICPCOHAJIA IMOAPA3ACIICHH .




2. KOHTPOJIb U OLIEHKA PE3YJIBbTATOB OCBOEHUS YUEBHOM
JANCHHUITINHBI
KoHTponb 1 olleHKa pe3ysbTaTOB OCBOCHHS Y4EOHOH IMCLUIUIMHBI OCYILECTBIISIETCS
IIpenojaBaTesieM B MPOLECCEe NMPOBEACHUS NPAKTHUYECKUX 3aHATUNA M TECTUPOBAHUA, a TAKKe
BBINOJIHEHHS 00YUYaIOIIMMUCS MHIMBUAYAIBHBIX 3a/IaHUI U CAMOCTOSITENIbHBIX paboT.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMUS)

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

OcBoOeHHbIE YMEHUS:

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

DKcrepTHas OLEHKA BHITIOTHEHUS TPAKTUIECKOM
paboThL.

Konrponsnas pabora.

DKcrepTHas OLEHKA BHITIOJHEHUS CAMOCTOSTEIbHON
paboTHI.

JuddepeHnupoBaHHbIN 3a4eT.

YcBOEHHDBIE 3HAHHUA

- 3BHAYCHUC MAaTCMAaTHUKU B
PO EeCCHOHAIBHON JAEATEIHHOCTH U MPU
ocoenuu I1TIICC3;

DKcrepTHas OLEHKA BBITIOJTHEHHUS TIPAKTUIECKOM
paboTHI.

Konrponsnas pabora.

DKcrepTHas OLEHKA BBITIOJTHEHUS CAMOCTOS TETbHON
paboTHI.

JudbdepeHnrpoBaHHbIN 3a4eT.

- OCHOBHBIC MAaTEMAaTHYECKHUE METOJIbI
pelieHus MPUKIAJHBIX 3a7ad B 00JacTu
poeCCHOHAIBHON JESATEIHHOCTH;

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 BBIOJIHEHUS PAKTHYECKOM
paloTHI.

KonTtponbHas pabora.

DKcrepTHas OLEHKA BBIIOJHEHHUS CAMOCTOATEIbHON
paboTHI.

JuddepeHunpoBaHHbIN 3a4eT.

- OCHOBBI HHTETPAIBHOTO U
TQhepeHIMaTIbHOr0 HCYUCICHHUS.

DKcIepTHas OLEHKA BBITIOJTHEHUS MPaKTHYECKOM
paboThI.

KonTtposnbHas pabora.

DKcrepTHas OLEHKA BBIIOJHEHHUS CAMOCTOATEIbHON
paboTHI.

JuddepeHunpoBaHHbIN 3a4eT.

KoHTpoJib 1 o11eHKa 0CBOeHUS Y4eOHOM IMCIUIIMHBI 110 pa3aesiaM (TeMam)

Pa3nen / Tema y4eOHO#M JUCHIUNIMHBI

®opMa TeKyLIero Koabi Koabi
KOHTPOJIA 3HaHMH | popMHUpPYyeMBIX
U IIK n OK
YMeHHH




Paszoen 1. Mamemamuueckuii ananus3.

Tema 1.1. In¢pdepennuanbrHoe u KonTtponsHas pabora 34 OK1-3,6,8
HHTErpajibHOE HCYUCIEHHE K 1.2; 1.3;
2.1:33
Tema 1.2. OObIKHOBEHHbIE [IpoBepounas pabora 33 OK1-3,58
nuddepeHunaiIbHbIe YPABHEHUS. K 1.2; 1.3;
22,31
Tema 1.3. Paanl CamocrositenbHas padora | 33 OK1-4,9
K 1.3; 2.1;
3.3
Pazoen 2. Komnaexcuwie yucna.
Tema 2.1. KomnjiekcHbIe yncjia B [IpakTrueckas pabora 33 OK1-3,59
anredopanyeckoi popme. MK 1.2; 1.3;
2.2;3.3
Tema 2.2. KomiekcHbIe YHCJIA B [TucemeHHsIi orpoc 33 OK1-3
TPUTrOHOMeTpH4YecKoil popme. MK 2.2;3.1;3.3
Tema 2.3. Iloka3areabHas ¢popma [IpoBepounas pabora 33 OK1-3
KOMIIJIEKCHOI'O YHCJIA. K 2.1;2.2;3.1
Pazoen 3. dnemenmaul nuHeUHOU
anzeopol.
Tema 3.1. MaTpuubl, onpeaeauTen [IpakTuueckas pabota 33 OK1-3
MAaTPHII.
Tema 3.2. O0paTHas MmaTpuua. CamocrostenbHas pabora | 33 OK1-4
IIK 1.3; 2.1; 3.3
Tema 3.3. Cucrembl JIMHEHHBIX [IpakTuueckas pabora 33 OK1-3,6
YPABHCHHH. K 1.2; 1.3;
22,337
Pa3zoen 4. Ocnoewl ouckpemmuoi
Mamemamuku.
Tema 4.1. MHokeCcTBAa U OTHOLIEHUSI. | Y CTHBIN ONIPOC 31 OK1-4
CsoiicTBa oTHOIEeHUil. Onepanuu IIK 2.1;3.1; 3.3
HA/l MHOKECTBAMM.
Pazoen 5. Ocnoevt meopuu
éepoamHnocmeil U MamemamuiecKou
cmamucmuKu.
Tema 5.1. OcHOBBI TEOPUH CamocrodrenbHas pabora | 33 OK 1-5

BEPOATHOCTEH

IIK 2.2;3.1; 3.3
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Tema 5.2. Cnyuaiinasi BeJIMYUHA, ee [IpakTuueckas padota 33 OK1-5
GyHkumMs pacnpeneaeHust IIK 3.1;3.3
Tema 5.3. MaTemaTnueckoe [TpoBepounas pabora 33 OK1-3,7
0KUIaHMe U JUCTIePCHS CITyqaiiHOMi MK 2.1;2.2:3.3
BeJIMYNHBI

Pazoen 6. Mamemamuueckue memoont

peuieHus npuUKIaoHbIX 3a0ay 8

oonacmu npogheccuonanvhou

oeamenpbHoOCmU

Tema 6.1. MaTeMaTH4YeCKHE METOIbI CamocrositensHast padora | Y1 OK1-9
pelieHus NPUKIAIHbIX 32124 B 31 K 1.2; 1.3;
o0J1acTH mpoeccHoOHAILHOI 32 s 33
AeATeJILHOCTH

IIpomeskyTOoYHas aTTecTALMSA NPOBOAUTCH B (popMme AU depeHupoBaHHOIO 3a4eTa

KpI/ITele/I ! HIKaJI1a ONCHUBAHUSA B PE3yJbTAaTE U3YICHUSA JTUCHHUIIIMHBI IIPH IMPOBECICHUH
TEKYIIEro KOHTPOJIA " l'lpOMe)KyTO‘ll-IOﬁ arrecranmm:.

IIxana oneHUBaHUA

Kpurepun oneHku

«OTJIMYHO»

OO0yyaromuiicst MpaBUIILHO OTBETUJI HA TEOPETUUECKHE BOIIPOCHI.
[Tokazan oTIMYHBIE 3HAHUS B paMKax yueOHOrO Marepuaa.
[TpaBUIBHO BBHIIOTHII MpaKTHUecKue 3ananus. [lokazan orinmyHbe
YMEHHS U BJIaJICHUS HAaBBIKAMH IIPUMEHEHHS TIOTyYCHHBIX 3HAHUH U
YMEHUH MU pelIeHNH 3329 B paMKax yueOHOTO MaTepuania.
OTBeTHs Ha BCe JJOMOJHUTEIbHBIE BOITPOCHI.

«XOPOLIOY

OOyuaromuiicsi ¢ HeOOIBITMMHU HETOYHOCTSIMU OTBETHIT HA
TeopeTudeckue Borpockl. [Tokaszan xoporre 3HaHUs B paMKax
yaeOHoro marepuaia. C HeOOJbITUMU HETOYHOCTSIMU BBITTOTHII
npakTH4eckue 3a1anus. [lokazan xopoiine yMeHus U BIaJIeHUs
HABBIKAMU TIPUMEHEHUS TIOTYYCHHBIX 3HAHUH U YMCHHH TTPH
pellleHnH 3aa4 B paMKax yueOHoro marepuana. OTBETHI Ha
OOJIBIIMHCTBO JIOTIOJTHUTEIHLHBIX BOIPOCOB.

«YAOBJICTBOPUTCIIBHO»

OO0yuaromuiics ¢ CyleCTBEHHBIMU HETOYHOCTSIMUA OTBETHII Ha
TeopeTudeckue Borpockl. [lokaszan y1oBieTBOpUTEIbHBIE 3HAHUS B
paMkax ydeOHoro marepuaina. C cylecTBeHHBIMU HETOUHOCTAMU
BBITIOJTHIII TpakTHUeckue 3a1anus. [lokasan yioBi1eTBOPUTENbHBIE
YMEHUS U BJIQJICHUS] HaBbIKAMU TIPUMEHEHUS IOJTY4YEHHBIX 3HAHUN U
YMEHMM TOpH peleHUH 3ajJady B paMKax ydyeOHOro Marepuana.
JlonmycTusi MHOTO HETOYHOCTEW IpPH OTBETE HA JOIOJHUTEIBHBIE
BOIPOCHI.

KKHCYOOBJICTBOPUTCIILHO»

OOyyaromuiics Mpu OTBETE HA TEOPETUUECKHIE BOIIPOCHI U MTPHU
BBITTOJTHEHUH TPAKTHYECKUX 3aJaHUM TPOJAEMOHCTPUPOBAI
HEJIOCTATOYHBIM YPOBEHb 3HAHUM U YMEHUU NP PELLICHUH 3a/1a4 B
pamkax ydgeOHoro Matepuania. [Ipu oTBeTax Ha TOMOJHUTEIHHBIE
BONPOCHI OBIJIO JOMYIIEHO MHOXECTBO HEMPABHIILHBIX OTBETOB.




3. MATEPUAJIBI JUIA ITPOBEJAEHUA TEKYIIEI'O
N IMTPOMEKYTOYHOI'O KOHTPOJIA

3.1 MaTepuaJibl 1J15 IPOBeIeHUs TEKYIIero KOHTPOJIA
Pazoen 1. Mamemamuueckuii ananus.
Tema 1.1. IuddepennnanbHoe 1 HHTErpajabHOe HCHUCICHHUE.

[Ipu n3ydyeHnu TeMbl IPEAIOIAraeTCsl OLEHKA BBIIIOJIHEHUS CTYIEHTaMU MPAKTHYEeCKUX
paodot:

Brruucnienue npenenoB GyHKIUH ¢ HCHOIB30BAHUEM 3aMEUaTEIbHBIX IPEICIIOB.

UccnenoBanme GpyHKIMIA HA HEMPEPHIBHOCTD.

HuddepenunupoBanue GyHKIHIHA.

HNHTerpupoBanue mpocTermmx HyHKIIH.

Beluncnenue npocTeinmx OpeaeIeHHbIX HHTETPAJIOB.

Pewrenne npukiagHeix 3anay.

HaxosaeHne yacTHBIX IPOU3BOIHBIX

Kputepuu onenku: cm. [Ipunoxenue 1.

KonTpoasHas pa60Ta

Bapuant Nel
3adanue Nel.
Beruncnure npeaen:
.o X2 —x+1
lim
>3 X —3
3adanue No2.
Haiitu mpon3BoaHbIe (QYHKITHIA:
y=¢e"-sinx
3adanue Ne3

Haiinute skctpeMmyMbl pyHKINN:
y=-2x%+20x-11

3aoanue Nod

HaiinuTe HeonpeneneHHbli MHTErpasl (PyHKINU:

y=f(1COSX—6+3"+Se”)dX
2 X

3aoanue No5
Brrancnute onpeneneHHbIi HHTErpa:

1
Iexdx
-1

3aoanue No6
Boruncnute momanan GUryp, OrpaHuYeHHBIX CIEAYIONUME THHUSMU:

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

Bapuant Ne2
3adanue Nel.
Brerunciure npenen:



2x? —x+3

Iim

x—>4 2x —8

3aoarnue Ne2.

Haiitu nmpon3BoaHbIe (yHKITHIA:

3
eX
3aoarue Ne3

Hatinute sxctpeMymbl QyHKITUU:

y=4x? -32x+5
3aoanue Nod

Haiinure HeonpeneaeHHbIN HHTETpaT (PYHKITUU:

. 1 5
=|(2sinXx—=6" ———3¢")dx
y=[(@sinx-2 ")

3aoanue No5

X

Brruucnure onpeneneHHslii HHTErpadl:

z
3
_[sin xdx
(0]

3aoanue Ne6

Breraucnute miomagu (bHpr, OrpaHUYCHHBIX CJICAYIOIIUMU JINHUAMU:

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

Kutou k npoBepke padoTsbl

Ne 3apanus Bapuant Nel Bapuant Ne2
1 00 o0
2 y' =e*sin x + e* cos x . 9x%e* —3x%*
y = 2X
e
3 X=5- max x=4- min
4 X x
1sinx—6|n\x\+ 3 e 4c _2cosx—12 ~5In[x|-3e* +c
2 In3 31
5 e?-1 1
e 2
6 11,25 5,5
Kpurtepumn ouenku:
KosanyecTBo npaBuIbHO Ounenka

BBINNIOJTHEHHbBIX 3ana}mﬁ

6 «5» (OTJIMYHO)
45 «4» (xopowo)
3 «3» (Y10BJ1€TBOPUTEJIBLHO)
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MeHbIIe 3 ‘ «2» (Hey10BJICTBOPHUTEJIBLHO) ‘

Tema 1.2. O0bIkHOBeHHBIE M PepeHIuATbHbIC YPABHEHUS.

IIpy u3ydeHnH TEMBI IPEAIIOIATaeTCs OLICHKA BBIIOJHEHUs CTYyJEHTaMU NMPaKTHYeCKUX

paodot:
Pemenue muddepeHranbHbIX YpaBHEHHN € pa3IesSOMIMMUCS IEPEMEHHBIMU.
Pemenne ogHOpoHBIX b GepeHINATBHBIX YPaBHECHHH.
Kpurepuu onenku: cm. Ilpunoxxenue 1.

[IpoBepouHas padora.
Bapuant Nel
Nel. JTudbdepennmanbHble ypaBHEHUS IEPBOTO MOPSJIKA C PA3ACTSIONIUMUCS TEPEMEHHBIMU

Haiinute obiiee pemienne ypaBHEHUMN:

A) x*dx = 3y>dy

B)~/xdy = ﬁdx

Ne2. HaiinuTe yacTHOE pellieHHe ypaBHEHUH, YI0BIETBOPSIOLIEE YKa3aHHBIM YCIOBHSM:
A) O0dy=xdx y=4 npu x=-2

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

Ne3. JIuneitnsie nuddepeHuanbHbie YpaBHEHUS TIEPBOTO MOPSIKA.

Haiinute obiiee penienre ypaBHEHUS

dy 2y 3
A) L -—— = 1
) dx x+1 (X+)

b) Q—Zy—3=0
dx

Ne4. Haiitn gacTHOE pelleHHe ypaBHEHUS, YOBIETBOPSIOIIEE YKa3aHHBIM YCIIOBHSIM.
A) cos xdy + ysin xdx = dx, ecau y=1 tipu X=0
b %—3% =e*x*%; y=e npu x=1
BapuanT Ne2
Nel. TuddepennmanbHble ypaBHEHUS [IEPBOTO MOPSJIKA € PA3AESIOUIMMUCS IEPEMEHHBIMU
Haiinute obiee pemnieHne ypaBHEHHUS:
A) 6(1+ 6°)dx = ydy
dy _ 3x
ey
Ne2. HalimuTe yacTHOE pelieHre ypaBHEHHUN, yI0BIETBOPSIONIEE YKA3aHHBIM YCIOBHM:
A) s tgtdt+ds=0 s=4 npwu t=n/3
B) (1+x)ydx+(1-y)xdy=0; y=1 mpu x=1
Ne3. Jluneitnsie quddepeHnnaibHble ypaBHEHUS IEPBOro MOPsIKa.

b)

Haiinure oOiiee perienre ypaBHeHuUs

A) ﬂ:y+1
dx
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b) ﬂ+xy:x
dx

Ne4. Haiitu yacTHOE pelieHne ypaBHEHUS, YOBIETBOPSIOIIEE YKA3aHHBIM YCIOBHUSM.

A) ﬂ+ﬂ— L.

oty e y=1 mipu X=2

]3)%0032 X =tgx —y ; y=0 mpu X=0
X

Kirou k npoBepke padoTsl

Ne 3ananus BapuanT Nel Bapuant Ne2
IA 3 ~2 :I 1 2)
yS:X—+c 0 n[c(+y ]
3
1b — = 3 3
Jx=y =c y? =3x%?+cC
2A y2=x2+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* x
y=1+ce 2
4A y =Sin X +CoS X 1 2
Y=—+=>
X X
4b y=x’e* y=tgx—-1+e

Kpurepun onenkn:

Kosan4yecTBo npaBu/IbHO Ounenka
BBINIOJTHEHHBIX 3a/1aHUH
8 «5» (OTJIMYHO)
6,7 «4» (xopo1o)
4,5 «3» (y10BJ1€TBOPHUTEJIBLHO)
MeHb1Ie 4 «2» (Hey10BJICTBOPHUTEJIBHO)

Tema 1.3. Paabl.

IIpu n3ydeHnn TeMbl IPEANOIAraeTcsl OLEHKA BBIIIOJIHEHUS CTYIEHTaMU MPAKTHYEeCKHX
paodot:

Omnpenenenue cXoIMMOCTH PSAA0B Mo npu3Haky lamambepa.

Omnpenenenye CXOIUMOCTH 3HaKOIIEPEMEHHBIX PS/IOB.

Kpurepun onenku: cm. Ilpunoxxenne 1.

CamocrosrenbHas paboTa.
Bapuant Nel
Nel. Kakoit npu3Hak mpuMeHseTcs TOra, Korja B o011eM wieHe psija:

12



1) B 3namenaresne HaXOUTCSI MHOTOWICH.
2) MHoOrouseHbl HAXOASTCS U B YUCIUTENE U B 3HAMEHATEJIE.
3) OnuH unu 062 MHOTOWIEHA MOTYT OBITH ITOJI KOPHEM.
4) MHOTO4JICHOB ¥ KOPHEH, pa3yMeeTcsi, MOKET OBbITh U OOJIbIIIE.
©
2.
Ne2. [Tpuznak JlamamOepa: 1aH MOJIOKUTEIBHBIA YUCIOBOU psaa *-1 . Ecnm cymiecTByeT
lim 21 =
mpeJie OTHOLIEHUS MOCIEIYIOIIETo WieHa K MPeAbLIyIIeMY: TR ,Tompu £ =1
pan ...?
Ne3. Vkakure 4acTHbIE CIy4au CXOAMMOCTH U PACXOAMMOCTH psia o npu3Haky JlanamoOepa:
npu D=0 pan .7

22k +1

Ne4. VccnenyiiTe YMCIOBOM psif 2k Ha CXOJAMMOCTH 10 pu3HaKy lanambepa.
k=1

= n’+n+1
NeS. 3anumure nATh NEPBbIX WIEHOB pAJlia Z 3"
n=2

k.{
k!

I

Ne6. VccnenyiiTe Ha CXOAUMOCTD psif -1

Bapuant Ne2
Nel. Huke ykazaHbl IPEeANOCHUIIKY JJ11 IPUMEHEHHUS KaKOTo MpU3HaKa?
1) B oOuuii unen psaa («<HAYMHKY» psiia) BXOJUT KaKoe-HUOYIb YUCIIO B CTEIIECHH,

N ]
HampumMep, 2 , 2 , ¥ u Tak nanee.
2) B o6muit uieH psjia BXOAUT GakTopHal.
3) Ecnu B o0111eM 4iieHe psijia eCTh «IeMoYKa MHOKHTENEI, HarmpuMep, 135 @n-1) .
2.4
N2, Tlpusznak JlamamOepa: maH MOJOKHUTEIbHBIA YUCIOBOM psif *=1 . Ecnu cymecTByer
lim 214l —

N—Frmw

npeziesl OTHOUIEHHUS MOCIEYIOLIEr0 WieHa K MPeabLIyLeMY: . , o pu L =1
pan ...?
Ne3. Vkakure yaCTHbIE CITy4au CXOJAMMOCTH U PACXOJMMOCTH psJia 1o npusHaky Jlamamobepa:
npu L= pan .2
> 3k-1

Ne4. Vccnenyiite 4MCIOBOM psif Z

—3k Ha CXOJIMMOCTH 10 mpu3Haky Jlamamobepa.
k=3

© 2
n—-n+1
NeS. 3anumuTe 0ATh NEPBBIX YJIECHOB psAIA Z—

n
n=1L 4

13



Ne6. Mccnenyiite Ha CXOAUMOCTD PSiJT n| .
n=1 -

[e%e} n

n

Kurou k nposepke padoTsl

Ne 3aganus Bapuant Nel Bapuant Ne2

1 [Tpusnak JlamamGepa [Tpuznak [amambepa

2 D=1 , pSIA CXOUTCS L <1 , pSLA pacxoauTest

3 npu D=0 psAx pacxoauTcs Ipu D=oo psA pacxoauTcCs
4 Pan cxonurces Pan 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

Kpurepum ouenku:

Kosaun4yecTBO NpaBMJIbHO Onenka
BBLINMOJTHEHHBIX 321aHUH

6 «5» (0TJIIMYHO)

45 «4» (xopo1o)
3 «3» (y10BJIETBOPHUTEJIBLHO)
MeHbIe 3 «2» (Hey10BJICTBOPHUTEJIBHO)

Pa3zoen 2. Komnnexcuole uucna.
Tema 2.1. KommiekcHble 4ucia B ajiredpandeckoi popme.
[Ipu u3yueHun TeMbI MPEANOIaraeTcs OlLEHKa BBIMOJHEHUS CTYJEHTaMU NMPAKTHYeCKUX
pabor:
JleiicTBHsI HaJl KOMIUIEKCHBIMH YHCIaMU B airedpanyeckoit popme.
Kpurepuu onenku: cm. Ilpunoxenue 1.

[TpakTrueckas padora.

Bapuanr 1
3aganue Nel. BrirmoaHuTe qeiCTBUS:
A) (4+2i)+(1+5i)
B) (3+1)(-3-8i)
B) (4 —2i) - (-3 + 2i)
2-3i
5+2i

I)
3amanneNe2. Braucnure:
A) i16

14



B)(1-i)*

3ananue Ne3. JlaiiTe 0TBETHI HA BONPOCHI:

A) Uto Ha3pIBaeTCS KOMIUIEKCHBIM YHCIIOM?

b) Kakum npaBusiiom onpenensieTcs CIoKeHne KOMITJIEKCHBIX YHCeN?

B) Kakas 3anuch KOMIUIEKCHOTO 4YHCIia Ha3bIBaeTcs anredpanueckoi (HopMoi KOMILUIEKCHOTO

yucia?

[') B kakom ciy4ae KOMIUIEKCHOE 4KCiIo & + DI cuMraeTcst coBmagarmommm ¢ JIeHCTBUTEIbHBIM

quciom a?

) Kakoe KOMILIEKCHOE YHCIIO HA3bIBAETCS YUCTO MHUMBIM U KaK OHO 0003HavaeTcs?

Bapuant 2

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

S+
ry 2-5
3amanneNe2. Beaucnure:
A) 25
B) (1+i)"
3ananue Ne3. JlaiiTe 0TBETHI HA BONPOCHI:
A) Korza nBa koMrutekcHbIX yncia al + bli u a2 + b2i paBub?

b) Kakum npaBuiiom onpenensieTcsi yMHOKEHHE KOMILIEKCHBIX Yrcen?
B) Korma komrutekcHoe ynciio a + bi cuuraercst paBHBIM HYIHO?
I') Korna 1Ba KOMITJIEKCHBIX YHCIIa HA3bIBAIOTCS COMPSKCHHBIMU?
JT) Kak BO3BeCTH YHCIIO | B IETYIO MOJOKUTEIBHYIO CTEIIEHB?
K04 k nposepke padoTsl

Ne 3apanus Bapuant Nel Bapuant Ne2

1A 5+7i -3+2i

1b —Ti 12

1B 7-4i 31+

1 4 19 i
29 29

2A 1 i

2b - 64 256(1+1)

3A KommnekcHbIM yuciom JlBa  KOMIUIEKCHBIX  umcia al +
Ha3bIBaeTCs BhIpakeHue Buaa a + | blim a2 + b2i paBHbI TOraa U TOIBKO
bi, roe a u b - nelicrBUTENBLHBIE torjaa, korna al=a2, bl=b2.
quciaa

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

3B 3amuce KOMIUIEKCHOTO uyHcia B | KoMruiekcHoe YHCII0 & +

15



BHUJC A + bi HassiBaroT
anredpanvecKoi hopmoit
KOMIUICKCHOTO ~ YMClIa, [IJI€ a—
JIeCTBUTEIbHAS 4acTh, bi —
MHHMasli  4acTh, npuyem b —

HefICTBI/ITeHbHOC qHuCJo.

bi cuntaercs paBHBIM HYIIO, €CIH
ero JCHCTBUTCNbHAS W  MHHMAsI
94acTH paBHBI Hym0: a =0 =0

r KommiekcHoe ymcio @ + bimpu b | J[Ba KOMIUIEKCHBIX umMciaz = a +
JEUCTBUTEILHBIM YHMCIOM &.d + | qymp 3HAKOM  MHHMOIA YacTH,
0i=a. Ha3bIBAOTCS COMPSHKEHHBIMHU.

34 KommiekcHoe uucio & + bi npu a | UtoObl BO3BeCTH YHCIIO | B LETYIO

= 0 Ha3BIBAETCS YMCTO MHUMBIM U
o6o03Hayvaercs bi: 0 + bi = bi.

IMOJIOKUTCIIBHYIO CTCIICHB, Hag0
IIOKa3aTcCJIib CTCIICHHU pasaciInTb
Hadn BO3BECTH | B CTCIICHD,

IIOKa3aTcCJIib KOTOpOﬁ paBE€H OCTAaTKy
OT ACJICHHUA.

Kpurepun onenkmu:

KoauuecTBoO MMpaBUJILHO
BBINOJIHEHHBIX 3aJaHui

Onenka

10, 11 «5» (0TJIMYHO)
8,9, «4» (xopomo)
6,7 «3» (y10BJIETBOPHUTEJIBLHO)
MeHb1Ie 6 «2» (Hey10BJICTBOPHUTEJIBHO)

Tema 2.2. KoMmiekcHbIe 4c/1a B TPUTOHOMETPHYECKOi (hopMme.

IIncbMeHHBIN oOpoc.

Bapuant Nel.

Nel. Kakoii B IMEET KOMIUIEKCHOE YHCII0, 3aITMCAHHOE B TPUTOHOMETpHUUECKon popme?

Ne2. Uto HYXHO HaWTH IJIs TOTO, YTOOBI TMEpeUTH OT anredpandeckord (GOpMBI 3amuch

KOMIUIEKCHOTO YHCIIa K TPUTOHOMETpUYecKoi popme?

Ne3. [IpeactaBUTh B TPUTOHOMETPHUECKOH (hopMe CclleAyIolIne Ynuca:

A) 6i
Ne4. [IpencraButh B anredpandeckoit hopme uuca.

A) z=2(cos2z+isin2rx)

Nes. 3anucars yncno Z=—/3—i B TPUTOHOMETPHUUECKON (hopMe.

16



Bapuant 2
Nel. Yro Takoe MOAY/Ib KOMILIEKCHOTO yncia?

Ne2. Yto Ha3pIBaeTCs, apryMEHTOM HEHYJIEBOI'O KOMIUIEKCHOIO YHMCIIa, B YeM OH M3MEpsIeTCs U
Kak 0003Hayaercs?

Ne3. [IpencTaBUTh B TPUTOHOMETPHYECKON (hopMe CIASAYIOIINE YUCa:
A) 2-2i
Ne4. [IpencraButh B anredpandeckoit hopme yucia.

A)z= \/E{cos(g—ﬂ) +isin(3—ﬂ)}
4 4
NeS5. 3amucarp yncno z =2(cos330° +1sin330°) B anredpandeckoit popme.

Kurou k nposepke padorsl

Ne 3aganns Bapuant Nel Bapuant Ne2
1 z=r(cos@+ising)- MonyneM KOMIUIEKCHOTO
Tpuronomerpuueckas hopma qHCIIa Ha3bIBACTCS

KomimiekcHoro uucna { 5
|E| = ‘,F.'"it.' + .

BBIPAKEHHE

2 Jlj1g TOro 4yToOBI IEPENTH OT ApryMEeHTOM HEHYJIEBOTO
TPUTOHOMETPHUYECKOU (hOPMBI KOMIIJIEKCHOT'O YHCJIa HAa3bIBACTCS
3aIMCU KOMIUIEKCHOTO YMCIIa YTOJI MEXY pagnyc-
z=r(cosgp+ising) BEKTOPOM COOTBETCTBYIOIICH TOUKH
anreOpanuecKoil, JOCTaTOUHO Y MOJIOKUTEIbHOM BEIIECTBEHHOM

HaWUTH NENCTBUTENbHLIE YHCIA A U

b 1o (1)OpMy.]'IaM a=rcosg, IMOJIYOCBIO. AprMCHT qucia

HU3MCPACTC B pairaHax u

b=rsing.
o0o3Havaercs Arg(z).
3 B .
6 cos(£)+isin(£) 2:/2[cos(—r 1 4) +isin(-z/4)]
2 2
4 2 —1+i
S . I . . 77[}
z=—/3-i=2 cos—+isin— |. ,
( 6 6) | ~3—7
Kpurepun onenkn:
KosanyecTBo npaBH/IbHO Ounenka
BBINIOJTHEHHBIX 3a/1aHU I
5 «5» (OTJIMYHO)
4 «4» (xopo1o)
3 «3» (YAOBJIETBOPUTEILHO)
MeHblue 3 «2» (Hey10BJIETBOPUTEJIbHO)
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Tema 2.3. [loka3aTeabHast popMa KOMILJIEKCHOTO YHCJIA.
[IpoBepounas paboTa.

Bapuanrt 1
Nel. Kak BBINISIIUT 1oKa3aTenbHas popMa KOMILIEKCHOTO Yuciia?

ficr
Ne2. Uemy paBeH MOJIyIb BEIpaKeHHs € ?

Ne3. [IpencTaBuTh B MOKa3aTeIbHOU (popMe YmcIia:
A) z=2i
b) 3+3i
Ne4. [IpencraBuTh B MOKa3aTeNIbHOM (hOpME YMCIIa ¥ BHIYUCIIUTE!
A)
z, =1+i;

E)zzzl—i\/g

Bapuanr 2.
Nel. 3anummre hopmyiry Diinepa.
Ne2. Yto Takoe KOMIUJIEKCHAs SKCIIOHEHTa B hopMyie Ditnepa?
Ne3. [lpencraButh B MoKa3aTelabHOU (hopMe uncia:
A)z=-1+i
B) 2342
Ne4. TIpencraBuTh B OKa3aTeabHOU (popMe UmcIia U BBIYUCIUTD:
A)
z, =1+1;

)22:\/5+ix/§

b

K04 k nposepke padoTsl

Ne Bapuant Nel Bapuant Ne2
3ajaHus
1 — ¥ Lo .
z=re’ e'¥ = cosyp +ising,

2 Moynb BoipaskeHus €'¥ | re ¢ BELIECTBEHHO, paBeH 1 | €' koMIuTeKcHas
AKCIIOHEHTA,
MIPOJIOJIKAOIIAs
BEILECTBEHHYIO HA CIIy4ai
KOMIUIEKCHOTO ITOKAa3aTeNs
CTETICHHU.

3A Z:2ei7r/2 2:\/58

3b i 7

z=32e* 4e ©

4 (A,b) A) Zﬁe—inllz A) 465712

B) eiﬂ'/lZ
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\/E Tml12

b)—e
)2

Kpurepun oueHku:

KoJsm4yecTBO NpaBMjIbHO
BbINOJTHEHHBIX 3a/1aHUH

Onenka

6 «5» (0TJIIMYHO)
4,5 «4» (xopo1o)
3 «3» (y10BJI€TBOPHUTEJIBLHO)
MeHblle 3 «2» (Hey10BJIETBOPHUTEIBLHO)

Pa3zoen 3. dnemenmul nuHeiHoll anzeopol.
Tema 3.1. MaTpuibl, onpeaejaure/ M MATPHUIL.

HpI/I HN3Y4YCHHUHN TEMBI IPEANOIAaracTCsa OI€HKa BBIIIOJIHEHNA CTYACHTAMU NMPAKTHYIECKHUX

pabor:

Beruncienue onpenenureneil MaTpuIbl.
Kpurepuu onenku: cm. [lpunoxenue 1.

IIpakTHyeckas pa60Ta

Bapuanr 1.

Nel. Beraucanre onpeaecauTe/ib MaTpulbl.

11 -2

yl 75
-(30 5
D)A=|1 -1 2
4 2 -1

Ne2. Tanbl maTpuubl A u B.

Haijitu: 1) A+B

2)4A-2B

3)AxB

31 102
AH4 1 -1 B=|0 3 0

2 0 10

Ne3. HaiiTu TPaHCIIOHMPOBAHHYIO MATPHLY VISt MATPHUIBI A:
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10 3

=|-4 5 6

2 8
Bapuanr 2.

Nel. Beruucianre onpeaeauTeab MATPULbI:

Lll —3‘
1) 15 -2
13 -3

A=10 1 1

2 -5 3

Ne2. lanbl maTpuubl A u B.

Haiitu: 1)A+B

2)4A-2B
3)AxB
1 0 2 2 11
A5 0 -1 3 B= 14 1
4 0 320

Ne3. HaiiTn TPAHCIIOHMPOBAHHYI0 MATPHLY VIS MATPHIIBI A

5 6 -3
A=(4 0 2
51 -3
Kurou k nposepke padorsbl
Ne 3aganus 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 30 4 6 0
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Brruucnenune oOpaTHBIX MaTpHIIL.

Kpurepun onenku: cm. Ilpunoxenne 1.

2.2 12 0 -2 6
4A-2B= 16 -2 -4 4A-2B=|(-2 -12 10
16 6 O 2 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
A™H 0 5 2 A™=|6 0 1
3 6 8 -3 2 -3
Kpurepun oueHku:
Kosaun4yecTBO NpaBMjIbHO Onenka
BbINIOJIHEHHBIX 3aJaHUI
6 «5» (0TJIIMYHO)
4,5 «4» (xopo1o)
3 «3» (Yy10BJI€TBOPUTEJIBLHO)
MeHblle 3 «2» (Hey/10BJIETBOPHUTEIbHO)
Tema 3.2. O0paTHas maTpuua.
[Ipu u3yueHun TeMBI IPEAINOIaraeTcs OIeHKa BHIMOJHEHUS CTYJEHTAMU NMPAKTHYEeCKUX
pador:

CamMocTosTenpHas pa60Ta.

Bapmuanr 1.

Nel. Haiigute 00paTHyI0 MaTpuIly AJi MaTpULbl A:

Ne2

N
N

1
[MEN
W - O
1
N

o
[EEN

. Haiitn matpumy A, ecmn 4 =

R W N

1
0
0

N O

Bapuanr 2.

Nel. Haiinute oOpaTHyro MaTpuily Ui MaTpUIb! A:
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2 1 -1

=(-1 -2 2
4 2 1
2 5 7
Ne2. Haiitu matpuny A, ecru A=|6 3 4
5 -2 -3
Kurou k nposepke padoTsi
Ne 3aganus Bapuant Nel Bapuant Ne2
1 712 6 -2 2/3 13 0
“ 1 0 -1 -2/3 1/3
Al=[-32 -3 1 Al= 2/3 0 173
2 1 4 2 -
lo 2 1 1 11
o _51 25 -38 41 -34
5 5 E -29 24
Kpurepun oueHku:
Kosaun4yecTBO NpaBMJIbHO Onenka
BbINIOJIHEHHBIX 32JaHUI
2 «5» (OTJIMYHO)
2 ¢ HegoUeTAMHU «4» (xopo1o)
1 «3» (Y10BJ1€TBOPUTEJILHO)
Menbie 1 «2» (Hey10BJICTBOPHUTEJIBLHO)

Tema 3.3. CucreMbl JIMHEHHbIX YPaBHEHHIA.
ITpu u3ydyeHuu TeMbl MPEIoIaraeTcsi OleHKa BBIIOJHEHNS CTYJCHTaMU MPAKTHYeCKHX

pabor:
Pemienue cuctem JTMHEHHBIX YpaBHEHUIH MaTPUYHBIM METOAOM.
Kpurepun onenku: cm. IIpunoxenne 1.

IIpakTuyeckas pabora.
Bapuant Nel

3ananmue 1. Pemmts cucteMy ABYX JTUHEHHBIX YPABHEHUN C ABYMsI HEU3BECTHBIMU MATPUYHBIM

METOAOM:
3x+4y =18 2Xx—4y =14
A y b y
2x+5y =19 4x +3y =-27

3ananme 2. Pemuth cucteMy Tpex JUHEWHBIX YpaBHEHUH ¢ TpeMs IepeMEeHHbIMU MaTPUYHBIM

METOA0M:

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
3apanme 3. Pemuth cuctemMy ypaBHEHUM, HCTI0JIb3Ys TpaBmiio Kpamepa:
2X, — X, —0, =4
3x, +4x, —2%, =11
30, — 2x, +4x, =11

Bapuant Ne2
3aganue 1. Pemuth cucreMy IBYyX JIMHEMHBIX YPaBHEHUH C ABYMSI HEM3BECTHBIMH MAaTPUYHBIM
METOAOM:
{SX -2y=7 5 {2x+3y =13

3X+4y =25 oX—y=7
3aganue 2. Peuth cucreMy Tpex JMHEMHBIX YPaBHEHUN € TpeMs NEPEMEHHBIMH MaTPUYHbBIM
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

3aganue 3. Pemuth cucreMy ypaBHEHMM, ucnob3ys npasuiio Kpamepa:
X, +X,—0,=3
2X, + X, =2
0, — X, +X;=-5

Kurou k npoBepke padoTsl

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/1aHU I
5 «5» (0TIIMYHO)
4 «4» (xopo1o)
3 «3» (YAOBJIETBOPHUTEILHO)
MeHbIe 3 «2» (Hey10BJICTBOPHUTEJIBLHO)

Pa3zoen 4. Ocnogvl OucKkpemnoil mamemamuxu.
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Tema 4.1. MHoxkecTBa U OTHOIIeHUsI. CBOMiCTBA OTHOIEeHNH. Onepanuu Hax

MHOKeCTBaAaMHU.

8.
9.

YcTHBIN ompoc.

Bapuanr 1.

Y10 Takoe MHOXKECTBO?

. Kakue mHoxecTBa o603navatorcs OykBamu N 1 Q7

HazoBute 1Ba 0CHOBHBIX criocoba 3aJlaHuA HCYIIOPAAOYCHHBIX MHOECTB?

. HpI/IBe,I[I/ITC IIPUMEP MHOKECTBA, 3aIaHHOT'O OIIMCAHUEM XAPAKTCPUCTUUCCKOT'O CBOICTBa

€10 3JICMCHTOB.
Yto Takoe MOAMHOKECTBO MHOeCTBa?

. Haiitu Bce mogmuosxkectBa MHOkecTBa A= {1; 2; 3}.

. Haiitu o0beuHeHEe MHOXKECTB {1;2;3} U {3;4}

Haiitu paznocts MHOXeCTB A= {1;2;3} u B={3:4,5;6}

Haiinure momuocts MmHOkecTBa X = {2,3,5,6,7}

10. TaHo MHOXecTBO: A = {1,3}. Haiinure A2

Lo N o0k~ wNE

BapuanT 2
Urto Ha3bIBaeTCs, 3JIEMEHTAMH MHOYKECTBA?
Kakne mHOXecTBa 0003HavyaroTcs OykBamu Z U R?
[IpuBenuTe mpuMep MHOXKECTBA, 3aIaHHOTO MIEPEYUCICHUEM 3JIEMEHTOB.
Kakue MHOXecTBa Ha3bIBAIOTCS PABHBIMU ?
Kakoe MHO€eCcTBO Ha3bIBaeTCs MyCTHIM?
Haiit Bce moagMHOKecTBa MHOXKecTBa A= {4; 5; 6}.

Haiitu o0bennHenne MHOXecTB {1;2;3} U {3;4}

. Haiitu paznocts MHOXecTB A= {1;2;5} u B= {3;4}

. Haiigure momnaocTs MuHOkecTBa X = {1,3,6}

10. JTano mHOX)ecTBO: C = {1,4}, Haiimure C2

Kutou k npoBepke padoTsbl

Ne Bapuant Nel BapuanT Ne2
BapuaH

Ta

1 MHOK€eCTBO - 3TO COBOKYITHOCTb, KJIaccC OOBbeKTHI, BXOSIINE 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. mepeuncienne Bcex €ro ANEMEHTOB; {x | x IR, x? — 4 = 0} - 310 KOHEUHOE
2. oncanue 0OMLIETO, 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, COCTOSAIIUE U3 OTHUX 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 OHOTO
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 onenku:

KoauuecTBoO NMpaBUJILHO
BBLINOJIHEHHBIX 3aJaHuM

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 BEPOSATHOCTEH.

CamocrosgrenpHas pabora

Bapuant Nel.
3ananue 1. Haiimure ynco 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 B3ATOE JABY3HAYHOE YMCIIO OKXKETCsS KpaTHbIM JIMOO 3, imbo 5,
7100 TOMY H IPyrOMY OJTHOBPEMEHHO.
3aganue 4. Vcnonb3ys TeopeMy YMHOXKEHHSI BEPOSITHOCTEH, pELLIUTE 3aa4y:
B sike HaxouTest 12 peraneit, 3 KOTOphIX 8 cTaHIapTHBIX. Pabounit Geper Hayady ofHy 3a Ipyroi

nBe nerany. HaiiTu BeposSTHOCTB TOTo, 4TO 00€ IeTali OKaKyTCsl CTaHJapTHBIMU.

Bapuant Ne2.
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3ananme 1. Haiinute uncno pa3menienuii u3 15 s3nemMeHToB 1o 3.
3amanue 2. Boruucinre 3Ha4eHNE BHIPOKEHHUS:
S+-6!
4
3ananume 3. Vcrionb3ys TeOpeMy CII0KEHUSI BEPOSITHOCTEN PELLUTE 33/1a4y:
B simuke B ciydaiiHom mopsiike pazioxeHsl 20 etaieil, mpuueM IaTh U3 HUX CTaHaapTHbIE. Pabounit
Oepet Haynmauy Tpu Jetaii. Hailtu BepoSTHOCTH TOrO, YTO MO KpaitHel Mepe OJJHA W3 B3SITBIX JeTaiei
OKAKETCsI CTaHJapTHOM.
3ananue 4. Vcrons3ys TeopeMy YMHOKEHHS BEPOSITHOCTEM, PELLIUTE 3a/1a4y:
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

Kpurepuun ounenkm:

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

Tema 5.2. CiyyaiiHasi BeJIMUUHA, ee PYHKIHSA pacnipeaeeHus.

ITpu u3ydyeHuu TeMbl MPENOIaraeTcsi OleHKa BBIIOJHEHNS CTYJCHTaMH MPAKTHYeCKHX
pabor:

[IpumeHeHMe 3aKk0Ha pacTipe/leNeHus IUCKPETHOM BETMYMHBI.

Kpurepun onenku: cm. Ilpunoxenue 1.

IlpakTiueckas pabora

Bapuant Nel.
3aoanue Nel. OTBETHTE Ha BOIIPOCHI:
1.1. Jlaiite onpenenenue nousatus «CinyyaitHas BeIMUUHAY.
1.2. Uro Ha3bIBaeTCs, 3aKOHOM paclpeaeseHus JUCKPETHON ClTyJaifHO! BeTMUnHBI?
1.3. Kakas Tabnuna Ha3bIBaeTCs PSIIOM pacipeieieHHsl Cly4yailHOW BeTUYHUHbI?
3aoanue Ne2. CTyneHT B ceccuro c1a€T Ba dK3aMeHa: 1o MareMartuke u ¢pusnke. CocTaBUThH
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 pacmpesieNieHus CIIy4aiiHON BeNWYMHBI 3a1aH Tabanano. 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. YTO OTHOCUTCS K BaXKHEHIIIMM YHUCIIOBBIM XapaKTEPUCTUKAM CIy4ailHON BEJTMYMUHbBI?

3aoanue Ne2. CTyneHT B ceCCHIO CIaéT J1Ba DK3aMEHa: 10 PYCCKOMY SI3bIKY U HH(OpMaTHKE.
CocTaBuTh 3aKOH pacipeieleHus Cy4yailHOW BEJIMYUHBI X, YMCIIA MTOJIyY€HHBIX YeTBEPOK, €CITU

BEPOSTHOCTH MOJTyYSHHS YETBEPKH 110 pycCKOMY s3bIKY paBHa 0,8, a mo nadopmatuke — 0,9.

3aoanue Ne3. 3aKoH pacrnpe/iesieHus CIly4aiiHON BeJIMYMHBI 3a]1aH Ta0anuHo. 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 3HaU€HUE KOTOPOH MOKET BEJIMYHHY, BO3MOXHbIE 3HAUCHUS
MEHSTHCS B 3aBUCUMOCTH OT pe3yibTara KOTOpOil 00pa3yoT KOHEUHOE
CTOXaCTHYECKOTO IKCIIEPUMEHTA. MHOKECTBO.

1.2 3akonom pacnpedenenus OUcKpemmuoui 3aKoH pacnpeneneHus
CYYAlHOU GeUYUHbl HA3BIBACTCS MIPABUIIO, | CAYYalHOM BEIMUYMHBI MOXET OBITh
10 KOTOPOMY KaKZOMY BO3MOKHOMY 3aJaH TaOJIMYHO, aHAIUTUYECKU (B
3HAQYEHHUIO Xj CTABUTCS B COOTBETCTBUE BUJIe GOpMYJIbl) U TpadUUYECKH.
BEPOSATHOCTB Pi, C KOTOPOH ciaydaiiHas
BEJIMYMHA MOXKET MPUHATH 3TO 3HAYCHHUE,

n
2 p =1

npu4em =

1.3 [Tpu TaOJIMIHOM 3aJJaHU U 3akoHa | K BayKHEWUIINM YHCIOBBIM
pacupeneneHnss  UCKPETHOW  CIy4alHOM | XapaKTepUCTUKAM CIy4aiHOU
BEIMYMHBI  TepBasg  CTpoka  TaOJMIbI | BETMYMHBI OTHOCATCS
COJIEP’KUT BO3MOJKHBIE 3HAUEHUsS, a BTOpas | MaTEMATUUYECKOE 0XKHUJIaHNUE 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 32JaHUI
5 «5» (oTIHYHO)
4 «4» (xopo1o)
3 «3» (Yy10BJ1€TBOPHUTEJIBLHO)
MeHblle 3 «2» (Hey/10BJIETBOPHUTEIbHO)

Tema 5.3. MaremaTnueckoe 0KMIaAHME M JUCIIEPCUS CJYYAiiHON BeJMYHUHBI.

IIpoBepouHas paborTa.
Bapuant Nel.
3aganue 1. B cryneHuyeckoil rpynne opraHn3oBaHa JIoTepes. Pa3bIrpelBatoTCs 1B BEIU
croumocThio o 10 py6. u ogHa crouMocTthio 30 py6. OnpenenuTs MaTeMaTHYECKOE OXKHUIaHUE

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 TIOSIBJICHUSA rep6a. STa BCIIMUNHA MOXKECT HpI/IHI/IMaTI) 6GCKOH€‘~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 nucnepcuro cirydyaiiHOM BETMYMHBI X, UMEIOILEH CIIEAYIOINN 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, 0TOOpaHHbBIX U3 mapTuu B 10 neranei, 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 BenuuunHa X, IPUHUMAIOIIAS 3HAYEHHUS pa3MEepoB Tuamerpa 0omTa,
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
JeTajnel cpeau Tpex, 0ToOpaHHbIX U3 napTuu B 10 netaneil, cpeu KOTOpbIX 2 OpaKOBaHHBIX.
3apanme 3. HaliTu nucnepcuio caydailHOM BETMUYUHBI X, UMEIOIIEH CIIETYIOMINN 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 7S CIIy4aliHOM BEMYHMHBI Y C 3aKOHOM paclpeieeHus:
Y -20 | -10 0 10 20

p 0.3 0102 01 03

3apanue 5. HaiiTu cpenHekBagpaTuueckoe OTKIOHEHUE CIIYyYailHOW BEJMYMHBI 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
npogheccuonanbHoll desamenbHOCHU.

Tema 6.1. MaTemaTnuecKkue MeTOAbI PellIeHUs] 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 UHTErpaji BEpOsTHOCTH METOI0M Tpanenuii ¢ marom h = 1.0, 0.5, 0.25.

B) Berurciauts naTerpai BepostHoctd MetogoM Cumiicona ¢ 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 MATOH 3Havameil nudpol.
b) Beruncautb UHTErpai METO/I0M Tpanenuil.

B) Boruncnuts uaterpan merogoM CruMIicoHa.

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

Kurou k nposepke padoTbl

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/1aHUH
4 «5» (0TIIMYHO)
3 «4» (Xopo1o)
2 «3» (Y10BJIETBOPUTEJIBLHO)
MeHb1Ie 2 «2» (Hey10BJICTBOPHUTEJIBLHO)
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3.2 MaTepuaJsbl Aj151 NPOBeeHNs MPOMEKYTOYHOI0 KOHTPOJIs

Bapuant Nel.

3ananme Nel. Beraucnute npezen:

. siNn3x
Ihim——-——

x—>0 X
3aganue Ne2. Bpluucnure npous3BOAHYIO (DYHKIMM TNpU 3alaHHOM 3HAYEHHHM AapryMEeHTa:
y=5x3+8x-12 mpu x=3.
3ananme Ne3. Haiigure unrerpain:

[ (Bcosx — 6" +e)dx

3ananue Ne4. Berunciure onpeiesIeHHbIN HHTErpat:
2 2

[(x* +2x +1)dx

1

3aganue NeS. Beruncnuth miomanb GUrypsl, OrpaHUuYEeHHON CIEIYIOIIUMHU JTUHUAME: Y=2X,
y=0 u x=3. CnenaTp 4epTeK.

3ananne Ne6.

Brimmcats MaTpuibl KO3QGUIMEHTOB Uil CHCTEMBI JINHEHHBIX YpaBHEHHH. 5x1-4x2=-2
-X1tX2tx3=3 2Xo-
x3=1

Hanu:

A) onpenenurenb MaTPULIBL.
b) TpancrioHMpOBaHHYIO0 MaTpUILy.
B) npou3sBenenre MaTpuIbl Ha YUCIO 5.

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

Ihhm —

x—>0 By
3aganue Ne2. Brrunciure npou3BogHY0 (PYHKINY MIPU 3aJaHHOM 3HAYE€HUHU apTryMEeHTa!

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

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

3ananue Ne4. BorunciinTh ONpeIeIeHHbIA HHTETpal:

[(3" + x° —5)dx

3aganmue NeS. BeruucnuTh miomans (GUrypbl, OrpaHUYEHHOM CIEAYIOUUMH JMHUAMH: y=-3X,
y=0 n x=-2. CaenaTtp 4epTexX.

3ananue Ne6. Boimucats MaTpuiibl KO3 UIMEHTOB /Uil CUCTEMbI JIMHEHHBIX YpaBHEHUH.
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2x1+3X2+x3=-8
-4x1-7x3=10
-X2+5x3=1

Haittu:

A ) onpenienuTens MaTPUIIBI.

b) TpancnonnpoBaHHYIO MaTpHILY.

B) mpou3sBenenne MaTpuIlbl Ha YUCIIO -5.

Bapuant Ne3.
3apanue Nel. Boruuciuth npeaen:

. sSiNn 2X
him ——
xX—>0 3X

3aganue No2.Brruncinure npou3BOIHYIO GYHKIIMU TPHU 33[aHHOM 3HAYEHUH apTyMEHTa:

y = 4x° —/X + 6 mpu x=4.

3ananue Ne3. Haiigure uarerpan:

[ 3 oser)dx
cos X

3ananue Ne4, BorunciuTh OnpeiesieHHbIN HHTErpal:

j(4e* —2X° +8)dx

3aganme NeS. Boruncnute miomans GUrypbl, OrpaHUuEHHON CIEAYIOUIMMH JIMHUAMM: y=X+2,

y=0 n x=-1 n x=2. Caenarp 4epTexK.
3ananue Ne6.

Boinucats MaTpuisl KO3QUIMEHTOB sl CHCTEMbI TMHEHHBIX YpaBHEHUH.

7x1-8x3=15

2X2-9x3=-4

5x1-4x2+x3=16

Haritu:

A) onpenenuTenb MaTPUIBL.

b) TpancrioHMpOBaHHYIO MaTpUILy.

B) npousBenenue MaTpuilsl Ha 4UCio 7.

Kutou k npoBepke padoTsbl

Ne Bapuant Nel BapuanT Ne2 Bapuant Ne3
3alaHus
1 3 1/5 2/3
2 143 27,75 191,75
3 3sinx_ 8 4 e*ic 2e* +4cos x+In|x|+C g% — 3 ciic

In6 In3
4 6 1 3e—-7 3 de + 3l
3 4 3
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5 9 xB.ex. 6 xB.€1. 7,5 KB.€JI.
6A -16 50 -188
6E - - -
5 -1 0 2 4 0 7 2 5
41 2 3 0 -1 0O 0 4
E 1 -1 i -7 5 \8 9 1
6B 25 -20 0 10 -15 -5 49 0 -56
5 5 5 20 0 35 14 0 -63
0 10 -5 0 5 -25 35 -28 7
~— ~— N~—
Kputepun ouenkmn:
Kosaun4yecTBO NpaBMjIbHO Onenka
BbINOJTHEHHBIX 3a/1aHUH
8 «5» (0TIIHYHO)
6,7 «4» (xopo1o)
4,5 «3» (Yy10BJ1€TBOPHUTEJIBLHO)
MeHblIe 4 «2» (Hey/10BJIETBOPHUTEIbHO)
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IIpuioxenne 1.

Kpurtepnu onieHKH NMPOBePOYHO MPAKTHYECKOH 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 T@pH pEIIeHUH 3a4a4, ¢ HEOOJbIIMMH HETOYHOCTSAMU OTBETWJI Ha
TEOPETUYECKHE BOIPOCHI.
Ounenka 3 - «yI0BJIeTBOPUTEJIbHO» CTAaBUTCS, €CIU: OOYdYaIOUIMICA 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 - «HeyIOBJIETBOPHUTEIbHO» CTAaBUTCS, €CIU: OOyYarOMIMHCS TPH BBIIIOJHEHUU
IPAaKTUYECKUX 3aJaHUH MPOJIEMOHCTPUPOBAII HEAOCTATOYHBIN YPOBEHb 3HAHUM U YMEHUH, KaK U
IIPY OTBETE HA TEOPETUUECKUE BOMPOCHI.

Kpurepun oueHKHu a0KjIaaa:

OmeHka 5 cTaBUTCS, €CIIHM BBIITOJHEHBI BCE TPEOOBAaHUS K HAIMCAHHIO U 3aIIUTE PaOOTHI:
o0o3HaueHa npobiiemMa U 00OCHOBaHA €€ aKTYaJbHOCTb, C/AEIAaH KPAaTKUIl aHaIM3 pa3IUuHBIX
TOYEK 3pPEHHs Ha PAaCCMAaTPUBAEMYIO MPOOJEMY M JIOTUYHO HM3JIOKEHA COOCTBEHHAS MO3MIIHA,
c(OpMyIMPOBaHbl BBIBOJBI, TEMa pPACKpbITAa IIOJHOCTBIO, BbLIEpXKaH OO0BEM, COOIIOACHBI
TpeOOBaHUSI K BHEIMIHEMY O(OPMIICHHIO, JTaHbl TPABWIBHBIE OTBETHl Ha JOTOJIHHUTEIBHBIC
BOIIPOCHI.

Omnenka 4 — ocHOBHBIE TpeOOBaHUS K paboTe W €€ 3aluTe BBINOJHEHBI, HO MPH TOM
JIOMYLIEHbl HeIOouY€Thl. B 4YacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHUM MaTepuana;
OTCYTCTBYET JIOTUYECKasi MOCIEI0BATEIBHOCTh B CYXKJIEHHIX; HE BBIIEPKaH 00BEM; MMEIOTCS
yIyIieHus: B 0pOpMIIEHUH; Ha JONOIHUTENbHBIE BOIPOCHI MIPH 3aIUTE JAHbBI HEMOJIHbBIE OTBETHI.

Onenka 3 — wuMelOTCd CYIIECTBEHHbIE OTCTYIUIEHHMsS OT TpeboBaHuii k pabote. B
YaCTHOCTH: TéMa OCBEIlleHA JIMIIb YaCTUYHO; JOMYyIIEHb! (PaKTHYeCKUe OLIMOKHU B COJACpXKAHUU
WJIY TIPY OTBETE Ha JIOTIOIHUTENILHBIE BOIIPOCHL; BO BPEMSI 3aIIIUTHI OTCYTCTBYET BHIBO/I.

Onenka 2 — TeMa HE pacKpbITa, OOHApYKMBAETCS CYIIECTBEHHOE HETMOHMMAaHUeE
po0OJIEMBI.

KpuTtepuu oieHKH NpPoOeKTa CTy/IeHTa

OneHkaS - «OTJIIMYHO» BBICTABIICTCS, €CIU: padoTa cIaHa B YyKa3aHHBIE CpPOKH,
o0o3HaueHa npobiemMa U 000CHOBaHA €€ aKTyalbHOCTb, CHIEaH KPAaTKUM aHAIW3 Pa3TUYHbIX
TOYEK 3pEHHs] Ha pacCMaTpUBAEMyI0 MpoOJIeMy, JIOTUYHO H3JI0KEHAa COOCTBEHHAs IMO3ULIMS,
c(OpMyIMpPOBaHbl BBIBOJBI, PACKpPBITA TeMa IPOEKTAa, BbLIEPKaH O0O0BEM, COOIIOJEHBI
TpeOOBaHUs K BHEIIHEMY O(h)OPMIICHUIO;

OmneHka 4 - «XOpoIIo» - OCHOBHBIE TPeOOBaHMS K MPOEKTY BBHIMIOJHEHBI, HO TIPH 3TOM
JOTTYIIIEHBI HeJIOYEThI, HAallpUMep, IMEIOTCSI HETOYHOCTH B M3JIOKEHHH MaTepHaa.

OmneHka 3 - «yJOBIETBOPHTEIBHO» - OTCYTCTBYET JIOTMYECKasi TOCIE0BATEIIEHOCTh B
CYXKJIGHHUsIX, O00bEM TMpoeKTa BbIAepkaH Oonee dvem Ha 50%, WMEIOTCS yMOyIIEHUS B
oopmieHny;

OneHka 2 - «HEYJIOBIETBOPHUTEIbHO» - TEeMa HE pacKpblTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HEMOHMMaHHe NpoOJIeMbl, JOMYIIeHbl TpyOeimue omubOKku B odopmieHue
paboTHI.

Kpurepun onieHkn npu pemnieHum 3agau:
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[Ipu oreHKe NHCHMEHHBIX 3aJaHUN B TEPBYIO OYEpPEIb YYHUTHIBAIOTCS ITOKAa3aHHBIE
oOydaromumucst 3HaHusi ¥ yMmeHus. OIGHKA 3aBUCHT TaKXkKe OT HAIUYMs U Xapakrepa
MOTPEIIHOCTEH, JOMYIICHHBIX o0yJarommmucs. Cpen MOTpenrHOCTeH BBIIEISIFOTCS OMUOKU U
Hemo4eThl. [lorpenHoCTh cunTaeTcsl OMMOKOM, €CITM OHA CBHJIETEIBCTBYET O TOM, YTO CTYJIEHT
HE OBJIJIENl OCHOBHBIMU 3HAHUSIMHU U (MJIM) YMEHUSIMH, YKa3aHHBIMHU B IIPOrpamMMme.

K HemoderaMm OTHOCATCS MOTPENTHOCTH, CBUICTEIHCTBYIONIUE O HEIOCTATOYHO IOJHOM
WM HEIOCTAaTOYHO IPOYHOM YCBOCHHHM OCHOBHBIX 3HAHMM W YMEHHMM WU 00 OTCYTCTBUH
3HaHWH, HE CYMTAIONIMXCS B IporpaMMe OCHOBHBIMH. HegoueramMu Takke CUMTAIOTCS:
MOTPEITHOCTH, KOTOPBIE HE MPHUBEIN K UCKAXEHUIO CMBICIIA, MOJYYSHHOT'O CTYACHTOM 3aJaHus
WK croco0a ero BBHITNOJIHEHUs, HalpuMep, HEaKKypaTHas 3amuch, HEOPEKHOE BBITOIHEHUE
0JI0K-CXEMEI U T. 1I.

Pemenne 3amau cumrtaercs Oe3yNpedHBIM, €CIU MPAaBUIBLHO BBIOPAH CHOCOO pEIICHUS,
CaMoO pEIICHUE COMPOBOXKIACTCS HEOOXOAMMBIMU OOBSICHCHHSIMH, BEPHO BBHIMOJTHEH aITOPUTM
pellleHus], pEelIeHHE 3allMCaHO MOCIEAOBATEIbHO, AKKypaTHO W CHHTAKCHYECKH BEpPHO IO
MpaBUjIaM KaKoro-JIm0o S3bIKa UM CUCTEMBI IIPOTPAMMHUPOBAHUS.

OneHka «5» CTaBUTCSA, €CIM: paboTa BBINOJHEHA IIOJHOCThIO; B TEOPETUUYCCKUX
BBIKJIAJIKaX PEIICHHS HET MPOOEIIOB U OMIMOOK.

Ornenka «4» cTaBUTCS, €CiH: pabdoTa BBITOJIHEHA TOJTHOCTHIO, HO 0OOOCHOBAaHUS IIIaroB
pelIeHusl HeJOCTATOYHBI (€CITM yMEHUE 0OOCHOBBIBATh PACCYKIACHUS HE SIBIISIIOCH CIIEIUATBLHBIM
00BEKTOM IIPOBEPKH); AOIYIIIEHA OJIHA OIIMOKA WJIM JBA-TPU HEJAOUYETa B UePTEKaX, BBIKIAAKAX,
gyeprexax OJIOK-CXeM WM TEKCTE IPOTPaMMBI.

Ouenka «3» CTaBUTCS, €CIU: JOMYyHIEHbI Oojiee OJHON OIMOKKM WM ABYX-TpexX
HEJOYETOB B BBIKJIAJKaX, 4YepTekax OJIOK-CXeM WM MporpaMMe, HO YydYallluics BiajieeT
00s3aTeNbHBIMA YMEHHUSIMH 110 TIPOBEPSIEMO TEME.

Onenka «2» CTaBUTCS, €CIH: JOMYIICHBI CYIIECTBEHHBbIE OIMIMOKH, MOKa3aBIIHUE, YTO
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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