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1. TACHOPT ®OHJA OIIEHOYHBIX CPEJACTB

B pesynbsrate ocBoenus yuebnon nucnumiuabl EH.01Marematuka obydarontuiics
JOJDKEH 00J1a7aTh CICAYIONTUMH YMEHUSIMU, 3HAHUSIMHU, OOIITUMHU KOMITETCHIIUSIMH,
npexycmotperabiMu @I'OC CIIO mno cnenumansHocTr 27.02.03. ABTOMaTHMKa U
TeJIeMEeXaHUKa Ha TpaHCIOpTe (Ha KEJIE3HOJOPOKHOM TPAHCHOPTE) g 6a30BOTO
BUJa MOATOTOBKH CHEIMAIIMCTOB CPEIHEro 3B€HA CPEAHEro MpodeccrnoHalIbHOTO
oOpa3oBaHUs.

OObekTaMu KOHTPOJII M OLEHKH SBISIOTCS YMEHHs, 3HaHUS, OOIIHe W
npodeccuoHaNbHbIE KOMIETEHIUU:

O0BbexThI
KOHTPOJHA O0BEKTHI KOHTPOJISI H OIICHKHA
M OLlCHKHU
V1 OPUMEHATh MaTeMaTU4YecKue MeToJbl  JAUPPEpeHInanbHOro U
MHTETPaJIbHOTO UCUUCIICHUS JUIsl pelIeHUs TPO(heCCHOHANIBHBIX 3a/1a4;
v2 OPUMEHATh OCHOBHBIE TIOJIOKEHUS TEOPUU  BEPOSITHOCTEH U
MaTEeMaTHYECKON CTATUCTUKU B IPO(HECCHOHAIBHOM IS TENbHOCTH;
V3 pelaTh TEXHUYECKUE 3a7a4l METOJIOM KOMITJIEKCHBIX YHCET;
4 UCIIOJIb30BaTh MPUEMBbl M METOJbl MaTEMaTHYECKOTO CHHTE3a H
Yy aHaJIM3a B Pa3JIMYHbIX NPO(PECCUOHATBHBIX CUTYAIIHSIX.
OCHOBHBIE MTOHATHUS U METO/Ibl MATEMATUYECKO - JJIOTUYECKOTO CUHTE3A,
31 aHaJln3a JIOTUYECKUX YCTPOMCTB, JUCKPETHONM MaTEeMaTHKH, TEOPHUH
BEPOATHOCTH U MAaTEMaTHYECKON CTaTUCTUKU
Beibupars  cmocoObl  pemieHus  3amad  npodeccHoHaIbHOM
oK JeSTEIIbHOCTH IPUMEHUTENBHO K Pa3IMUYHbIM KOHTEKCTaM;
OcyliecTBIATh MOUCK, aHAJIW3 M MHTEPIIPETAMI0 MH(OpMaLuy,
OK 02 | HeoOXOoIMMOM i1 BBINOJHEHUA  3aJad  NpodecCHOHATbHOM

JIeSITCIIbHOCTH;

dopMoit MPOMEKYTOUHON aTTECTAIUU MO YICOHOW NUCITUIIIINHE SIBIISICTCS
oupgepenyuposarHwlll 3auem.



2. PE3YJIbTATHI OCBOEHUSA YUYEFHOM JUCIUILJINHBI,
IHOVIEZKAIIUE ITPOBEPKE

B pesynerate arrectamuu mo y4eOHON AMCHUUIUIMHE OCYIIECTBISIETCS
KOMIUIEKCHasl TIpOBEpKa CIEAYIOUIMX yMEHWH M 3HaHWW, a TaKkKe IUHAMHUKa
dbopMupoBaHUs OOLINX KOMITETEHITHIA:

Pe3ynbraTel 00yueHus:
yMEHUS, 3HaHUs, O0IIUE U

[Tokasareny OllEHKH pe3yiibTaTa

®opMa KOHTPOJIA

npodeccuoHanbHbIe Y OLICHUBAHUS
KOMITETCHIINH

YmeHnus:
v1 - PUMECHSThH - yemmplii onpoc;
MaTEMATUIECKHUE Metozbl | [IpaBuibHBIN BEIOOP U IPUMEHEHUE | ;Zi’:f;’f”blﬁ onpoc;
Qg epeHInaIbLHOro u | MeTOZoB ubdepeHuupoBanus u | oo 0o pacoma;
MHTETPAIIBHOrO  MCYUCICHUS | HHTCTPUPOBAHUS UL PCIICHUS | - woumponnas paboma;
AJIA PCIICHHA | MPAKTUYCCKHUX 3adad. - npakmu4ecKoe 3aHamue;
npodeccHoHaIbHBIX 3a/1a4; - Qugppepenyuposanniil

3auem,

Y2 - npumeHsTh OcHOBHBIC | [IpaBHIIBHBIN BBHIOOp W PUMEHEHUE | - YCMHbIL 0NPOC;
MOJIOXKCHHUS TCOPUH | OCHOBHBIX  IOJIOKCHHH  TEOpHHU | ~ MUCbMENHbIUL ONpOC,
9 ) o - mecmsul,
BEPOSITHOCTEH U | BEPOATHOCTEH H MaTeMaTHYEeCKOM
. _ | - camocmosmenvuasn paboma;
MATeMaTH4CCKONH CTATHCTUKH | CTATHCTUKH B MPOMECCHOHANBHON |  woumposuas padoma;
B HpO(i)eCCHOHaHBHOﬁ ACATCIBbHOCTH, - npakmuieckoe 3anamue;
JESATEIBbHOCTH, - Qughghepenyuposanibiil
3adem,
Y3 - pemarb TexHudyeckue | [paMOTHOE NPUMEHEHUE TOHSATHH | - yemubii onpoc;
3a1a4u METOJIOM | TEOPHUH KOMIUICKCHBIX YHUCENl JiIs | ~ MUCbMENHbIU Onpoc;
- mecmoul;
KOMILJIEKCHBIX YHCEIT; pelieHus MpUKIAIHBIX 3aJad B ‘
o - camocmosmeslbHAaA pa6oma,
oOnactu NPOQECCUOHANBHON | - xoumponsras paoma;
ACATCIIbHOCTHU. - npakmuveckoe 3anHamue;
- ughghepenyuposanmbiil
3auem,
V4 - ucnons3oBate npuemsl u | [IpaBunbHOE WCTIOJIB30BAHUE | - YCmHbiil 0npoc;
METO/IbI MaTeMaTHYeCKOro | IPUEeMOB u METOJIOB | ~ UCbMERHBIU ONpOC,
- mecmol,
CMHTE3a W  aHajlu3a B | MATEMaTHYECKOro CUHTE3a U ,
- camocmosimeslbHas pa60ma,
Ppa3IUYHBIX aHaIN3a TIPH PELICHHS IPUKIAMHBIX | - woumponsuas paGoma;
HpO(l)eCCI/IOHaJIbHBIX 3ada4q B obnacrtu | - npakmuieckoe 3ansmue,
CUTYyaIHsIX. poheCCHOHATIBHOM IEATCILHOCTH. | - Oupeperyuposannplii

3auem,

3Hanus:




3 1. OCHOBHBIE HOHATHS U

METOAbl MaTeMaTH4ecKo -
JIOTUYECKOT0 CUHTE3a,
aHaiusa JIOTUYECKUX
YCTPOMCTB, JIMCKPETHOM
MaTEeMaTHKH, TEOPUU
BEPOATHOCTH u

MaTEMaTUYECKOI CTATUCTUKUA

OCHOBHBIX TIOHATHH U

MaTeMaTH4YeCKO -
JIOTUYECKOI0  CHHTE3a,  aHalu3
JIOTHYSCKHX YCTPOMCTB,
JMCKPETHOM MaTEMaTHKH, TEOPHUHU
BEPOATHOCTH W MAaTEeMaTHYECKOU
CTaTUCTUKH

3Haune
METOIOB

- yCmHuwlil onpoc;

- NUCbMEHHbLI ONPOC;

- mecmbi;

- camocmosmenvHas paboma,
- KOHmMpOAbHas paboma;

- 1abopamopHoe 3ansimue;

- npakmu4ecKoe 3ausmue;

- Qughghepenyuposantvil
3auem,

OO0mme KOMIETeHI MM

OK 01.

Br16uparh criocoObl perieHus
3a1a4 npodeccrnoHanbHOI
JeSITeIIbHOCTH
MPUMEHHUTEIHHO K Pa3IUIHBIM
KOHTEKCTaM;

CooTBeTCTBHE BBIMOTHAEMBIX
MaTeMaTHYECKUX PacueTOB U

0 OpMIISIEMBIX TOKYMEHTOB
TpeOyeMBbIM KPHUTEPHSIM.
O60CHOBaHHOCTH (HOPMATHUBHOM
JOKyMEHTAIel ) BEIOOpa 1
MPUMEHEHHS METOZIOB U CITIOCOO0B
oopMIICHHS TPOSKTHO-
KOHCTPYKTOPCKOW U IPYrou
TEXHUYECKOH TOKYMEHTAINH.
PammonanbHoe pacripeneneHue
BPEMEHU Ha BCE 3TaIlbl
BBINOJHEHUH 3aIaHUM.
JemoncTpanust 3QGEKTHBHOCTH H
Ka4yeCTBa BBIIOJIHEHIS 3a/JTaHHIA.

- YCmHBl Onpoc;

- NUCbMEHHbLI ONPOC;

- mecmbi;

- camocmosmenvHas paboma,
- KOHmMpOAbHas paboma,

- 1abopamopHoe 3ansmue;

- npakmuuecKoe 3anamue,

- Jughghepenyuposantvill
3auem,

OK 02. OcymecTBisiTh
ITOMCK, aHaau3 u
HUHTEPIIPETAIHIO
uHpopmanuu, HE0OXOaUMOH
IS BBINOJHEHHMS  3aja4
npodeccuoHanbHOM
JIEATEILHOCTH.

JemoHcTpanms CIIOCOOHOCTH
NPOBEJCHUS TTOMCKAa HEOOXOIUMOIt
uHbOpMAIUKM C WCIIOJIB30BaHUEM
Pa3IMYHBIX HCTOYHHMKOB, BKJIFOYAs

AJIEKTPOHHBIE.
OBG0CHOBAaHHOCTb BbIOOpa U
ONITUMAIIEHOCTh cocTaBa
UCTOYHHUKOB, HEOOXOAMMBIX  JUIS
3¢ PexTUBHOTO peleHus
MIOCTaBJIEHHON 3ajauu,
po¢eCCuOHAIBHOTO u

JIMYHOCTHOI'O PA3BUTHSA

- yCcmuwlil onpoc;

- NUCLMEHHbLIL ONPOC;

- mecmbi;

- camocmosmenvHas paboma,
- KOHmMpOAbHAs paboma,

- npakmuuecKoe 3auamue;

- Qughghepenyuposanibiil
3auem,




3. OIIEHKA OCBOEHUS YYEBHOM JUCIIATIIMHBI

3.1

®OPMbI U METO/IbI ONEHUBAHMUSA

[IpenmeToM OLIEHKHM ciykaT ymeHus U 3HaHusl, npeaycMmorpeHabie @I'OI'C CIIO no auciumiuae EH.01Maremartuka,
HaIpaBJeHHbIE Ha (POPMUPOBAHUE OOIIMX KOMIIETEHIIUM.
KoHTpo:b 1 o1ieHKa 0OCBOCHUS yUeOHOW JUCHMIUIMHBI 110 pa3jiesiaM U TeMaM:

OneMeHTsl yueOHOU

cDOpMI)I N MCTOABI KOHTPOJIA

Texymuit KOHTPOJIb

HpOMe)KYTO‘{HaH aTTcCTauusa

AUCHUIITINHBI ®opMa KOHTPOJIA [Iposepsiemsbie VY, 3, ®opMa KOHTPOJIA [Iposepsiemsbie VY, 3,
OK OK, IIK
Pa3nen 1. OcHoBBI YcTHbIN onpoc V3;V4;31;
JINHEHHOi ajaredpbl. [TpakTrueckoe 3anstue Ne 1. OK 01; OK 02.

Tema 1.1 KoMmiuiekcHbIie
qucia

Pa3nen 2. VYerHbll onpoc V1;V2;¥3;V4;31;
OK 01; OK 02.

Tewma 2.1. Marpuus u

OTIPEICTTUTEIIN

Pa3nen 3. OcHoBbI | YCTHBIN onpoc V1;V2;¥3;V4;31;

AMCKPETHON MaTeMaTHKHU

Tema 3.1. Teopust MHOXeECTB

IIpakTrueckoe 3anstue Ne 2.
TECT

OK 01; OK 02.

Paznena 4. OcHOBBI
MATEMATHYECKOIr0 aHAJIHN3A.

Tema 4.1. dyHK1MH 1 UX
CBOMCTBA

IIpakTrueckoe 3ansaTue Ne 3.

V1;V2;V3;¥4;31;
OK 01; OK 02.

Tema 4.2. I'paduueckoe
npeAcTaBiacHUE GyHKIIHMA

VYeTHBIT onpoc

V1;VY2;V3;V4;31;
OK 01; OK 02.

ougpepenyuposanulil

V1;V2;¥3;Y4;31;
OK 01; OK 02.

3ayem




Tema 4.3. UccneqoBanue
byHKIUH

VYcTHblii onpoc

[IpakTuueckoe 3anarue Ne 4.

V1;V2;¥3;Y4;31;
OK 01; OK 02.

Tema 4.4. VYcrHbll onpoc V1;V2:;V3;¥4;31;
Juddepenumnanbupie [IpakTnueckoe 3anstue Ne 5. OK 01; OK 02.
ypaBHEHUS TECT
Tema 4.5. Psitbl VYcTHbIM onpoc V1;V2;¥3;V4;31;
OK 01; OK 02.
Pasien 5. Airedpa JoruKu VYcTHbIM onpoc V1;V2;¥3;V4;31;
OK 01; OK 02.
Tema 5.1 Cucremsl VYcTHbIM onpoc V1;V2;¥3;V4;31;
curcienus B anredpe goruku | [Ipaktuueckoe 3ansrue Ne 6. OK 01; OK 02.

Tema 5.2. Ctpykrypa,
(bopMaThl TBOMYHBIX YHCET U
MaTEMaTHYECKHUE OTEPALUH C
JIBOMYHBIMH YUCIIAMU

YcTHBIN onpoc

V1;V2;¥3;V4;31;
OK 01; OK 02.

Tema 5.3. OCHOBHBIE TTOHITHS

YcrHBIM onpoc

V1;V2;¥3;V4;31;

anreOpsl TOTUKHU OK 01; OK 02.
Pa3ngen 6. Di1ieMeHTBbI VYerHbll onpoc v2,31;
TeOPHUH BEPOSITHOCTH M [IpakTuueckoe 3ansarue Ne 7. OK 01; OK 02.
MaTeMaTHIeCKOU Tect

CTATHCTHUKHU IInceMenHBIN onpoc

Tema 6.1. OCHOBHBIE MTOHSTHUS

KOMOMHATOPHUKH, TEOPUU

BEPOSATHOCTH U

MaTeMaTHYeCKOW CTaTUCTUKH

Pa3ngen 7. OcHoBHBIE VYcrHbll onpoc V2V2,31;

YK cJIeHHbI€ METO/IbI OK 01; OK 02.
Tema 7. 1. UucnenHoe VYcrHbll onpoc V1;VY2;¥3;V4;31;
WHTETPUPOBAHUE OK 01; OK 02.

Jlughepenyuposannoiii
3auem

V1;VY2;¥3;Y4;31;
OK 01; OK 02.




Tema 7.2. Yncnennoe
Qg depeHpoBanme
UucneHnHoe penieHue
OOBIKHOBEHHBIX
muddepeHIaIbHBIX
YpaBHEHUN

VYcTHblii onpoc
[IpakTuueckoe 3anarue Ne§.
[TpoBepounas pabora

V1;V2;¥3;Y4;31;
OK 01; OK 02.




3.2 THUHOBBIE 3AJAHUA JJIA ITIPOBEJEHUA TEKYLIEI'O
KOHTPOJISA YCIIEBAEMOCTH

YCTHBIN OITPOC

1. Onucanue

YCTHBIA OMPOC MNPOBOJUTCS C IENbI0O KOHTPOJS YCBOCHHBIX YMEHUU U
3HAHUM ¥ TIOCIEAYIONMIET0 aHaiu3a TUIUYHBIX OIMMOOK W 3aTPyJHEHUUN
0Oy4arouxcs B KOHIE U3YUYEHHUs pa3ziesia/TeMBI.

Ha Beimonnenue onpoca orBoautcs 20-25 MUHYT.

[Tpu pabote oOyJarommiics MOXET UCIOIb30BaTh CIEAYIONINE UCTOYHHUKU:
VKazamo UCnoIb3yemvl mabauysl, iumepamypy, 06opyoosanue u m.o.

2. Bonipocsl
Tema 1.1. KomnaekcHole uucna.
1. [Jaiite onpeaeneHne KOMIUIEKCHOTO YHCIIA.
2. Kak ocymiecTBisieTcsl mepexo OT 3alUCU KOMIUIEKCHOTO YKCIIA, 3aJaHHOTO B
anrebpanydeckoi popme, K ero TpUroHoMeTpudeckon popme?
3. Kak yMHOXarOTcs ¢ JENATCS KOMIUIEKCHBIE 4YHWCJa, 3a/JaHHbIE B
TpUTOHOMETpUUECKOU hopme?
4. Kaxk BO3BOAUTCA B CTENEHb KOMIUIEKCHBIE YKCJIa, 3aJaHHbIC B
TPUTOHOMETpHUUECKOU (hopme?
5. Kak 3anucars 4ncIio B MOKa3zatesbHOU Gopme?
6. UTo Ha3bIBAETCA TOXKIECCTBOM Jujepa?
Tema 2. 1Mampuupl u onpedenumenu.

1. Yrto takoe maTpuia’?

PazmepHOCTh MaTpHIIbl
Bunbr maTpuig
Kakue maTpuIlbl MOKHO Ha3BaTh PABHBIMU?
Urto Takoe obpaTHas marpuria’?
Urto Takoe onpenennuTesb?
Brruncnenne onpenenutens 2 v 3 nopsaka.
Tema 3.1. Teopua muodcecme.
1. O0BsICHHUTE, YTO TAKOE MHOXKECTBO, IJICMEHT MHOKECTBa?
2. IlpuBenute mpuMepbl KOHEYHOTO U OECKOHEYHOTO MHOKECTBA.
3. UTo Ha3bIBAIOT NOPSIAKOM MHOXKECTBA?
4. Kakue onepaliyiu BBITIOJHSAIOTCS HAJl MHOKECTBaMU?
5. [aiite onpenenenue noHATrs "nepecedyeHne MHOKeCTB" . [IpuBeaure npumepsl.
6. Jlaiite omnpenenenue TmoOHATHS "oObeIMHEHHWE MHOXKECTB", "pa3HOCTh
MHokecTB". [IpuBenuTe mpuMepHI.
7. IllpuBenuTe MpuMepbl OTHOLICHUH.

3. Kputepumn o11eHKH YCTHBIX OTBETOB
Ouenka «5» «OTJUYHO» - CTYJICHT IOKa3bIBAaCT TOJHBIE W TIIyOOKWE 3HAHUS
NpOrpaMMHOr0  MaTepuana, JIOTHYHO U AapryMEHTHPOBAaHO OTBEYaeT Ha

No ko




ITOCTABJICHHBIA BOIPOC, a TAKXKE JOMOIHUTEIBHBIE BOIIPOCHI, IOKA3bIBAET BBICOKUN
YPOBEHb TEOPETUYECKUX 3HAHUM.

OuneHka «4» «X0pomo» - CTy/IeHT NOKa3bIBaeT INIyOOKHE 3HaHUS MPOrPAMMHOTO
Marepuana, TIpaMOTHO €ro M3JlaraeT, JOCTaTOYHO IIOJIHO OTBEYAaeT Ha
IOCTABJICHHBIH BOMPOC W JIONOJHUTEIBHBIE BOMIPOCHI, YMENO (OPMYyIUPYET
BBIBOJIBL. B TOXKe BpeMsi py OTBETE JAOIYCKAET HECYIIECTBEHHBIE TOIPEIIHOCTH.
OueHka «3» «yAOBJIETBOPUTEJIBHO» - CTYACHT ITOKA3bIBAET JOCTATOYHBIE, HO HE
riyOOKHe 3HAHUS MPOTPAMMHOIO MaTepHualia; Mpu OTBETE HE JOMYyCKaeT IpyObIxX
OIIMOOK WM MPOTHBOPEYM, OJHAKO B (HOPMYIHPOBAHHH OTBETa OTCYTCTBYET
JIOJDKHAST CBSI3b MEXKIy aHAJIM30M, apryMEHTAallMerd U BbIBOAAaMHU. JUId mosrydeHus
IPaBUIBHOTO OTBETA TPEOYETCS YTOUHSIOIIHNE BOIPOCHI.

Ounenka «2»  «HEYIOBJICETBOPUTEJBHO» - J[aH  HENOJNHBIA  OTBET,
OpPEACTAaBIAIOIMNA  cOO0M  pa3spo3HEHHblE 3HAaHUS IO TEMe BoOIpoca C
CYLIECTBEHHBIMU OLLIMOKAMHU.

IMUCHbMEHHBIN OITPOC

1. Onucanue

[TucbMeHHBIN OMPOC MPOBOJUTCS C LIEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHUHN U
3HAHUM ¥ TIOCHEAYIOIIET0 aHaiu3a TUMWYHBIX OIMMOOK U  3aTpyJHEHUM
oOy4Jarommxcs B KOHIIE U3yUYECHUS pa3/ieia/TeMBbl.

Ha Beimmonnaenue omnpoca orBoautcst 35-40 MUHYT.

[Ipu pabote oOydarouUicss MOXKET MCIOJIb30BaTh CIEAYIONINE UCTOYHUKHU:
VKazamo UCnoIb3yemvl mabauysl, iumepamypy, 06opyoosanue u m.o.

2. BapunaHThbl 3a1aHui

IHucpmeHHbId onpoc mo Teme «CiyyaliHas Belu4nHA. BeposSTHOCTH»
Bapuanr 1

1. W3 xop3uHbl, B KOTOpOH HaxoAsaTcsi 4 OeNbIX U 7 YEpHBIX I1apa, BHIHUMAIOT
oauH wap. HaiiTu BEpOSTHOCTH TOTO, YTO LIAP OKAXKETCS YEPHBIM.

2. OnpenenuTh BEPOSATHOCTH MOSIBICHUS «repOa» mpu OpOCaHUM MOHETHI.

3. B kopsune 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTAJIbHbIE YepHbIe. BriOupator
Haynayy onauH map. OnpenenuTh, € Kakod BEpOSTHOCTbIO OH OyaeT
LIBETHBIM.

Bapuanr 2 .

1. B omHo#t Kop3uHE HaxXOmATCS 4 OENbIX W 8 YepHBIX IMIApoB, B Apyrod — 3

Ooenbix W 9 wuyepHbix. M3 Kaxaoll Kop3uHBI BbIHYIM 10 Mmiapy. Haiitu

BEPOSITHOCTh TOTO, YTO 00a MIapa OKAXKYTCsl OEJIbIMHU.

2. Bbpocator nBe MoHeThl. Omnpenenutb, ¢ KaKOW BEPOATHOCTHIO MOSBUTCS

«rep6» Ha 00X MOHETaX.

3. U3 xop3uHbI, B KOTOPOM HaXOASATCs 7 O€NbIX U 3 YepHBIX I1apa, BEBIHUMAIOT

onvH 1map. HaliTi BeposITHOCTH TOTO, YTO IIap OKAXKETCS OCIIBIM.



Bpemst Ha BbinoJiHeHHe: 25-30 MUH.

3. Kputepun o1ieHKH NUCbMEHHBIX 0TBETOB
5» «0TIMYHO» - B pabOTe JaH MOJIHBIA, pa3BEPHYTHI OTBET HA IOCTaBJICHHBIC
BOMpochl. M3noxeHue 3HAHUNW B MHUCbMEHHOW (hOpMe IOJIHOE, CHCTEMHOE B
COOTBETCTBUM € TpeOOBaHUAMH Y4eOHOM mporpaMmbl. 3HaHHe 00 OOBEKTEe
JEMOHCTpUpYeTCsl Ha (OHE TOHUMAHUS €ro B CUCTEME JaHHOM Hayku U
MEXIUCIHUIUIMHAPHBIX CBsA3€il. OTBET H3JI0XKEH JUTEPATypHbIM S3BIKOM B
TEPMUHAX HAYKH.
«4» «xopomo» - B paboTe JaH TMOJHBIN, pa3BepHYTHIA OTBET HA MOCTaBICHHBIN
BOIIPOC, TOKAa3aHO YMEHHUE BBIICIUTh CYIIECTBEHHBIE M  HECYIIECTBEHHBIC
npu3Haku. Mmeromuecs y o0y4aromerocst 3HaHUs COOTBETCTBYIOT MUHUMAJIbHOMY
o0BeMy COAepKaHWsl TMPEIMETHON TMOATOTOBKH. M3noxeHue 3HAHWA B
NUCbMEHHOM (OopMe TIOJIHOE, CHUCTEMHOE B COOTBETCTBUU C TPEOOBAHUIMU
yueOHOW mporpamMmbl. Bo3MOXHBI HECYIIECTBEHHbIE OIUMOKU B (POPMYJTUPOBKAX.
OTBeT JIOTUYEH, U3JI0KEH JINTEPATYPHBIM SI3IKOM B TEPMHUHAX HAYKH.
«3» «YAOBJETBOPHMTEJBbHO» - JaH HEAOCTAaTOYHO IIOJIHBIA M HEJAOCTaTOYHO
pa3BepHyTHIM OTBET. JloMmyIieHbl OMMOKA B PACKPHITHUH MOHATHH, yHOTpeOIeHUN
TepMHHOB. OdopMieHne TpeOyeT MONpaBoK, KOPPEKILIUH.
«2» «HeyHOBJICTBOPUTEJIbHO» - JIJaH HENOJHBIA OTBET, NPEACTABIISIONINI cOO0M
pa3pO3HEHHbIE 3HAHUS IO TEME BOINpOca € CYIIECTBEHHBIMU OIIMOKAMH B
onpeneneHusix. M3noxeHne HErpamMoOTHO, BO3MOXHBI CYIIECTBEHHBIC OIIHOKH.
OTCyTCTBYEeT HHTEpEC, CTPEMIICHHE K JOOPOCOBECTHOMY U KAau€CTBEHHOMY
BBITIOJTHEHUIO YU4E€OHBIX 3a/JaHU.



TECTBI
1. Onucanmne
TecTsl MPOBOAATCS C IEIbIO KOHTPOJIS YCBOCHHBIX YMEHHH, 3HAHUH U
MOCIICAYIOMIETO aHaIW3a THIIMYHBIX OIMMOOK  (3aTpyAHCHMI) OOYyYaroIIMXcs B
KOHIIC U3YUYCHUS pPa3/iciia/TeMBI.
Ha BeimostHeHne Tecta otBoautes 40-45 MuHyT.

2. TecTroBble BONPOCHI/ 3aJaHUS
Tema 3.1:Teopus muosrcecme
1. IToHsiTHE MHOXECTBA SIBJSICTCSI OJTHUM M3 OCHOBHBIX:
a) HeomnpenenseMbIX MOHATHI MaTEMAaTUKU
0) OnpenensieMbIX MOHITUN MaTeMaTUKH
B) YCTONYMBBIX MOHSITUN MaTeMaTUKH
r) Her BepHoro orBeta
2. MuoxecTtBo N HaTypaJIbHBIX YHUCEI:
a) Koneuno
0) beckoneuHo
B) OrpanuyeHo
r) CuUMMETpUYHO
3. MHOXkecTBO Bcex OyKB rpeueckoro andaBura:
a) beckone4yHo
0) Koneuno
B) Ilycroe MHOX€ECTBO
r) OrpaHuyeHo
4. Ecnu KaxapIi 3JIEMEHT MHOXKECTBA A SIBJIIETCA B TO K€ BPEMS 3JIEMEHTOM
MHOKECTBa b, To MHOXKECTBO A Ha3bIBACTCS:
a) IlonmHoxecTBOM b
0) MuoxecTBo b Ha3pIBaeTCs OJIMHOKECTBOM MHOXKECTBa A
B) MHOXECTBO A HE SBJISETCS MOAMHOXKECTBOM MHOXECTBa b
r) MuoxecTBo b He SBIsSETCS TOJIMHOXKECTBOM MHOXKECTBa A
5. IlepeceuenneM MHOXECTB A U B Ha3bIBaeTCSI MHOKECTBO TEX M TOJIBKO TEX
AJIEMEHTOB, KOTOPBIE MPUHAJICHKAT:
a) MHoxecTBy A
0) MHuoxecTtBy B
B) MHoOXxecTBy A U MHOKECTBY B 0THOBpeMeHHO
r) Her BepHoro oTBera
6. O0benMHEHNEM MHOXKECTB A U B Ha3bIBaeTCsi MHOKECTBO TE€X U TOJIBKO TEX
AJIEMEHTOB, KOTOPBIE BXO/IAT:
a) Xots Obl B OJJTHO U3 MHOXKEeCTB A 1 B
0) KoTopble cOCTOUT U3 T€X U TOJBKO TEX JIEMEHTOB MHOXKECTBA A, HE
MpUHAJJIEKAIIMX MHOKECTBY B
B) KoTopbie cOCTOUT U3 T€X U TOIBKO TEX JIEMEHTOB MHOXECTBa B, He
MPUHAJJIEKAIINX MHOKECTBY A

r) 1 B MHO)kecTBO A U B MHOXeCTBO B



7. Pa3HOCTBIO IBYX MHOKECTB A U B Ha3bIBaeTCs MHOKECTBO, COCTOSAIIEE U3 TEX U

TOJIBKO TE€X DJIEMEHTOB:
a) MHoxecTBa A, KOTOpbIE HE MPUHAJIEKAT MHOKECTBY B
0) MHuoxecTBa B, KOTOpbIE HE MPUHAITIEKAT MHOKECTBY A
B) MHOecTBa 371€eMEHTOB KOTOPBIE MPUHAJIEKAT MHOXKECTBY A 1 B
OJTHOBPEMEHHO
r) Her BepHoro oTBera

8.BriOepute yTBEpKIECHNE O YUCIOBBIX MHOKECTBAX, KOTOPOE SIBJISIETCS
VCTUHHBIM. ..

a) MHO%€eCTBO OEJIbIX YUCCII ABJIACTCA TIOAMHOXECTBOM MHOXKECTBA

JIEHCTBUTEILHBIX YUCE.

0) MHOXXECTBO pallMOHAIBHBIX YHCET SBIISCTCS MTOAMHOKECTBOM MHOYKECTBA
UPPALMOHATBHBIX YHUCEIL.

B) Otpesok [1;2] sBisgercs moaMHokecTBOM mpomexyTka (1;10].

r) Wutepsan (-4,0) sBiseTcs MOAMHOKECTBOM oTpe3ka [-3;-1].

9.Vkaxure mapy (X ; Y), HaXOASIIytOCs B OTHOIIICHUU Y=COS X :

a) (1,1)
6) (0;1)
B) (1,0)
r) (0;-1)

10. Crenenp BepmMHbI A paBHa...

11.JTansr MHOKECTBA: A={4,7,13}, B={0,2,4,6,8,10,12,14}
KonnuecTBo 371eMEHTOB MHOYKECTBA, SBJISIIOIIETOCS ITEPECeUYEHUEM MHOYKECTB

A u B, paBHo...

a) 1
0) 3



B) 8
r) 10

12. Jlanbl 1Ba MHOXKecTBa A 1 B

N
( )

w

O6J'IaCTI>, BBIACJICHHAA CCPBIM IBCTOM ABJISICTCA:

a) mepeceyeHueM MHOXecTBa A u B

0) momoJiHEHHEM MHOXKecTBa B 10 MHOXKecTBa A
B) 00BEAMHEHHEM MHOXecTBa A u B

I') pa3HOCThIO MHOXecTBa A u B

13. Kakoe u3 3ajaHHbIX OTHOIIEHUN 001a1a€T CBOMCTBOM CUMMETPUYHOCTH?

a) OrtHoIIeHHe «OBITh MEHBIIIC)

0) OTHoIICHUE «OBITH OOJIBIIICY

B) OTHOIIIEHUE «IEPIICHIUKYIIPHOCTH MPSAMBIX)
r) OTHOIIEHUE «OBITh JACITUTEICM

14. YkaxuTe mycThle MHOXKECTBA CPEIH CIICTYIOITUX :
a) MHOKECTBO LIETIbIX KOPHEil ypaBHeHHs x°-9=0
6) MHOYECTBO LIEJIBIX KOPHEH ypaBHEHHs X- +9=0

o o 1
B) MHOKCCTBO ACUCTBUTCIIbHBIX KOPHCHU YPABHCHUA — = 0
X

15. 3apmansl MHOXecTBa A={2,3,4,5} u D={3,4,5}. BepubiM i1 HuxXx Oyzaer
YTBEPKJICHHE:

a) MHOXeCTBO A - TOAMHOXKECTBO MHOXKeCTBa D

0) MuoxxecTBO D - moaAMHOKECTBO MHOXKECTBA A

B) MHO*kecTBO A 1 MHOecTBO D paBHBI

r) MHOXeCTBO A - MHOKECTBO-CTENIEHb MHOXKeCTBa D
16. Eciu oTHoImIeHWe 3a1aHO0 HepaBeHCTBOM: 3x-4y<(0, TO JAaHHOMY OTHOIIICHHIO
MPUHAJICKUT CIEAYIOIIAs [apa YKCell.

a) (0;1)

0) (3;1)

B) (2;0)

r) (1;0)
17. Kakoe u3 MHOXkeCTB onpenensier A U B, ecnu
A=1{1,2,3,4,5},B={3,4,5,6, 7}

a) {1, 4, 5}



0) {1, 2, 3, 4,5}
B) {1,2,3,4,5,6,7}
1) {1,2,3,4,6,7

Tema 4.4: Obviknoeennvle oughghepenyuanvmvle ypasHeHus

1. YpaBHeHuUe, CBA3BIBAIOIIEE TEPEMEHHYIO, HCKOMYIO (DYHKIIHIO, €€ TPOU3BOIHYIO

(unmu nuddepentman aprymenTa u auddepennnan QyHKINNI) Ha3bIBaeTCs

a) HuddepennmanbHpim

0) NHTerpanbHbIM

B) Jlorapudpmmuueckum

r) Iloka3arenbHbIM
2. O6muM perieHueM aud@epeHnanbHOro ypaBHEHUS IEPBOr0O NOpsAKa
Ha3bIBACTCS (PYHKIIMSL:

a) y=¢(xC)

0) y=9(x)

B) y=Ngp(x)

r) y=Cp(x)
3. HacTHBIM pemieHueM ypaBHEHHS F(X, Y, y’) =0 Ha3bIBaCTCs PELICHHUE:

a) y=¢(x,C,)

0) y=0(x)

B) y=Cop(X)

r) y=Cop(x*)
4. Ecniu nuddepeHnraibHOe YpaBHEHUE COACPKUT MPOU3BOAHYIO HITH
muddepeHnran He Bhlllie BTOPOro MOPsAKa, TO OHO HAa3bIBAECTCS:

a) JduddepenunanbHpiM ypaBHEHHEM BTOPOTO NOPAJIKA

0) AuddepenunanbHpIM ypaBHEHHEM MEPBOIO MOPSIAKA

B) JduddepenumanibHbpiM ypaBHEHUEM TPETHETO NOPSIKA

r) Her BepHoro orsera
5. O6mmm pemenneM audepeHnraaTsHOTO YPaBHEHHsI BTOPOTO TOpsIKa
Ha3bIBACTCS (PYHKITHUS:

a) y=¢(x,C,;,C,) orx

0) y=¢(x,C,) orx

B) Y=¢(x,C,) oT X

r) y=¢°(x,C,)0Tx

6 . XapakTepuctuueckoe ypaBHeHue AudPpepeHImanbHoro y” —5y’ + 6y =0 UMeeT

BU]I
a) -bk+6=0
6) k*-5k+6=0
B) k+6=0
r) k*-5k=0



7. Meton pemienns nanHoro ypaBaenus ¢(y)dy+f(X)dx=0...

a) METOJ1 pa3iesICHUs IEPEMEHHBIX

0) METOJ1 C MMOCTOSIHHBIMH KOA((PHUITICHTAMU;

B) METOJ 1apaMETPOB;

') METOJl COCTABJICHUS XapaKTEPUCTUUECKOTO YPaBHEHHUS
8. Anddepennmanpaoe ypaBHEHUE €osydx—x°dy =0 B pe3yJbTaTe pas3elcHus
MIEPEMEHHBIX CBOJUTHCS K YPABHEHUIO

d)zl B %:d_yz/ r) coszldx _
cos’y X cos’y X
9.00mmM pemenneM mudPpepeHIMaTbHOTO ypaBHEHUS HA3bIBACTCA . . .

a) MHTErpaJ, CoAEepk alluil NPOU3BOJIBHYIO MOCTOSIHHYIO C

0) uHTEerpan ,coaepKalni KOHKpeTHoe 3HaueHue C

B) 3HAUEHUE ONPEECIIEHHOr0 UHTErpajia

I)UHTErpajibHas JUHUSA TU(PPepeHInanbHOr0 ypaBHEHUS
10. Crenenbto quddepeHIarIbHOr0 ypaBHEHHSI Ha3bIBAeTCs

a) TOKa3aTelb CTENEHU IPOU3BOJHOM MCKOMOM (YHKIUH, C KOTOpBIM 3Ta
IPOU3BO/IHAS BXOJUT B JaHHOE YPABHEHUE;

0) HauOOoJIbIIAs CTENEHb BhIPAKECHHUS,;

B) CyMMa IOKa3aTeneu Mpou3BOIHBIX;

') CyMMa ToKa3aTesnei BEIpaKeHUs
11. YactHpiM penienueM auddepeHuuaib-HOr0 ypaBHEHN Ha3bIBAECTCH ...

a) MHTErpaJ, CoAepk aliil KOHKpeTHoe 3HaueHne C

0) “uHTErpall, coiep Kalliii MPOU3BOIbHYIO TOCTOSHHYIO C

B) 3HAYCHHE OMPE/ICICHHOTO HHTETpasia

I)UHTErpajibHas JUHUS U} PepeHInanbHOro ypaBHEHUS
12. Jlns HaxoXXACHHWsS YacTHOTO pelieHus audQepeHiuanbHOro ypaBHEHUS,
HE00XOUMO ...

a) 3HaHUE HaYaJIbHBIX YCIIOBHIA;

0) 3HaHME MPEEIOB UHTEIPUPOBAHMUS

B) 3HAHUE METOIOB pelnieHus qudhepeHIMATLHBIX YpaBHEHU N

T')3HaHUE METOJIOB HHTETPUPOBAHHUS
13. uddepernpansroe ypasrerne Buga Y'+P(x)=Q(X) HasbBaetcs . ..

a) IMHEHHBIM

0) KBaJIpaTHBIM

B) MapaMeTPUYECKUM

I') ypaBHEHUEM C OJJHOU MEPEMEHHOMN
14. Ypasnrenue Buna Y +PY'+QY=F(X) HassiBacrcs . ..

a) TIMHEHHBIM YPaBHEHUEM BTOPOTO MOPS/IKA C MOCTOSHHBIMU KO3 dHUIeHTaMu

0) mapaMeTpUYeCKUM ypaBHEHHEM BTOPOrO TMOpSAAKAa C TOCTOSHHBIMHU
Kod(purmeHTaMu

B) OZHOPOAHBIM YPaBHEHHUEM BTOPOTO MOPSIKA

r) OMKBaJIpaTHBIM ypaBHEHHEM
15. O6mmit Bux peurenust ypasuenust Y +PY'+QY=0 mpu ycnosunm ki, K, —
JIEVCTBUTENbHBIE KOPHU XapaKTEPUCTUUECKOTO YPaBHEHHS. . .

a) y=Clek1X + Czekzx

a) cosydx—xdy0) d_>2< = dy
X



0) y:C19k1X
B) y= Czekzx
F) y=C1+C2

16. IuddepenuumanbHoe ypaBHEHHE d_y3 = 2dx B pe3yJbTaTe pa3IeiICHUs
y —

HIEPEMEHHBIX CBOJUTHCS K YPABHCHHIO
a) ydx=x’dy
6) X _dy
X y

17. XapakTtepuctuueckoe ypaBHeHHe TudPpepeHnanibHoro y” — 6y’ +13y =0 UMeeT
BU/T
a) k?-6k+13=0
6) k*-6k=0
B) k?+13=0
r) 6k+13=0
18. YpaBHenue Buaa y” — py’ +qy = 0 IBJISETCH ...
a) HEOJJHOPOIHBIM
0) OAHOPOIHBIM
B) MapaMeTPUYECKUM
') YpaBHEHHEM C OJTHOI MepeMeHHON
19. Iuddepennmansubie ypaBHEHUS BTOPOTO MOPSIKA PEIIAIOTCS] METO0M
a) OJTHOKPATHOTO MHTETPUPOBAHUS
0) ABYKpaTHBIM UHTETPUPOBAHHEM
B) OJTHOKPATHBIM i PepeHupoBaHieM
r) ABYKpaTHbIM nuddepenHiiupoBanieM

20. Xapakrepuctuieckoe ypaBHeHHe AU EepeHIInaIbHOT0 Y — ' + % y=0 uMmeeT

BUJI
a) _k+io0
4

0) K+i_g
4

B) kz—k+%=0

r) k> —k=0

Tema 6.1 «Inemenmvl KOMOUHAMOPUKU, CAYUAUHAA GEAUYUUHA, eé
6€POAMHOCHLL U MAMEMAMUYECKOE 0XHCUOAHUE).
1.YropsigoueHHOE MHOKECTBO, OTIMYAIOIIEECS TOJIBKO MOPSIAKOM 3JIEMEHTOB,
Ha3bIBAETCA

a) MepecTaHOBKOM



0) pa3MelleHuemM
B) COYETaHUEM
I') Pa3HOCTHIO

2.YTopsioueHHOEe TOJMHOXKECTBO W3 1N 3JEMEHTOB [0 M  DJIEMEHTOB,
OTJMYAIONIUECS IPYT OT JApyra JUOO0 CaMUMH 3JIEMEHTaMH JIMOO TOPSIKOM HX
pacroioKeHusl, Ha3bIBACTCA . ..

a) coYeTaHHEM

0) pa3MelleHuemM

B) MEpPECTaHOBKOU

I) Pa3HOCTHIO
3. ... W3 N 3JIEMEHTOB M0 M HA3bIBACTCS JIFOO0OE TTOIMHOKECTBO M3 M AJIEMEHTOB,
KOTOPBIE OTIUYAIOTCS APYT OT APYyTa IO KpaiHEeH Mepe OJJHUM DIICMEHTOM.

a) TIepecTaHOBKOM

0) pa3MelieHrnemM

B) COYETaHUEM

I') Pa3sHOCTBHIO
4.Co0bITHE, KOTOPOE 0053aTENBEHO MPOU30MIET, HA3bIBACTCH .. .

a) HEBO3MOXXHBIM

0) JOCTOBEPHBIM

B) CiIy4yalHBIM

T') JTOCTOBEPHBIM U CIy4alHBIM
5.Co0bITHE HA3bIBAETCH ..., €CIIH OHO HE MOXKET MPOU30UTH B PE3YJIBTATE JTAHHOTO
WCITBITAHHSI.

a) clly4allHbIM

0) HEBO3MOXKHBIM

B) JIOCTOBEPHBIM

I') JIOCTOBEPHBIM U CIIyYailHBIM

6.CoOniTHe A 1 A Ha3BIBACTC ..., €CJIU HEMOSBJICHUE OJJHOTO M3 HUX B
pe3ysbTaTe JAaHHOTO UCIIBITAHUS BJICUET MOSBICHUE APYTOTO.

a) COBMECTHUMBIM

0) HECOBMECTUMBIM

B) MPOTUBOMNOJIOKHBIM

I') HECOBMECTHBIM U MPOTHUBOIIOJIOKHBIM
7.Hucno nepecTaHOBOK omnpeaensercs Gopmynoit

a) Pn=n!
m_ n!

6) C”_(n—m)!m!
m_ n!

B) Cn_(n—m)!m!_,_n!
n ol

r) A (n—m)!

8.Uwucno coueranuit onpenensiercss Gopmysoi



n!

a) |
n_ n!
6) Cn= (n—m)!
m_ n!
B) C. ~ (h=m)!Im!
r) C'= "

~(n—m)4n!

9.BeposTHOCTH TOCTOBEPHOTO COOBITHUS

a) Oouspiie 1
0) paBHa 1
B) paBHa (
r) MeHble 1

10.BeposTHOCTH HEBO3MOXKHOTO COOBITHS paBHA

a) Oompe 1
0) paBHa 1
B) pasHa 0
r) MeHble |

11.OTHOLIEHUE YKCIIa UCTIBITAHUH, B KOTOPBIX COOBITHE MOSBUIIOCH, K O0IIEMY
yucity (pakTUYECKH NPOU3BEACHHBIX UCIIBITAHUI HA3bIBAETCS

a) KJIACCHYECKOW BEPOSTHOCTHIO
0) OTHOCHUTEIIHbHOI YaCTOTOM

B) (GU3UYECKON YaCTOTOM

I') TeOMETPUYECKON BEPOSTHOCTHIO

12.0OtHo1eHne Mepsl 00J1acTH, 6JIArONPUATCTBYIONIEH MOSBICHUIO COOBITUS, K
Mepe Bceil 001acTH Ha3bIBACTCS

a) TE€OMETPUUYECKOI BEpPOSTHOCTHIO
0) KJIacCMYECKOW BEPOSTHOCTHIO
B) OTHOCHUTEJIbHOM 4acTOTOM

r) (U3HYECKOW YaCTOTON

13.BepossTHOCT TIOSBIICHUSI COOBITHUS A OTIPEACIAeTCS HEPAaBEHCTBOM

a) 0<P(A)<1
0) 0<P(A) <l
B) 0<P(A) <1
I) HET BEpHOrO OTBETA

14.Cymma BeposSITHOCTEH TPOTUBOIIOIOKHBIX COOBITUI paBHA

a) 1
0) 0
B) -1
r) 2



15.BepostHocTs P p (B) HasbiBaeTcst

a) KJIACCHYECKOU BEPOSTHOCTHIO
0) reoMeTpUYECKOl BEPOSITHOCTHIO
B) YCJIOBHOI BEpOSATHOCTHIO

I') OTHOCHUTEJIBHOM 4acTOTOM

P(A)=P(H)PR, (A)+P(H,)R, (A +...+P(H,)R, (A HA3BIBACTCS

16.Dopmyna
a) (opmyIoit OJHOM BEPOATHOCTH
0) dopmynoit beiteca
B) dopmyinoi bepHyu
r) dbopmynoi HetoToHa
17.Borauciutsb Py

a) 4
0) 16
B) 24
r) 32

18.Berauciants A
a) 8
0) 12
B) 6
r) 360

19. CnyyaiiHO¥ BEIMYMHOMN HA3bIBAETCS IEPEMEHHAs! BETMYMHA, KOTOpas B
3aBHCHMOCTH OT HCXOJIOB UCTIBITAHUS MPUHUMAET TO WJIM UHOE 3HAYCHHE:
a) He 3aBucsiee ot cinyuas
0) 3aBucsiiee OT ciryyas
B) 3aBucHIlEee OT IEPEMEHHOU
r) He 3aBucsinee oT nepeMeHHON

20. CnyuaiiHas BeJIMYMHA, TIPUHUMAIOIIAS PA3IMYHbIC 3HAYEHUS, KOTOPhIE MOKHO
3anucarh B BUJE KOHEUHOW MIIM OECKOHEUHOM MOCIe0BaTeIbHOCTH, HA3bIBACTCS:
a) CiyJaitHOW BeJIMUYNHOMN
0) JluckpeTHol ciaydyaifHOW BETMYHMHOM
B) IlocTositHHON BeNMUMHOM
r) IlepemeHHoOl BeTUYUHOM

3. 9TaJI0HBI OTBETOB

3.1.
No 112(3(4|5(6|7(8(9|10|11|12(13 |14 15|16 17
BOIIpPOCA
OtBer: |6|60|6|alglalec|la|l6|6|a|a|e|668| 6| 0] 6




Tema 4.4.

Ne 1(2|3|4|5/6(7(8]9(10(11|12|13|14|15|16|17|18|1920
BOITpPOCA

OtBet: |a|lala|6|lal|lb6blalelala|al|lala|6|a|le|lal|O|6|6

Tema 6.1.

Ne 112(3|4|5/6|7(8|9|10|11|12(13|14|15|16|17|18|19|20
BOIIpOCa
OtBet: |ala|e|6|6|l6|lale|6| 6 | 06| 6| 060|6|6|a|e6|lalec]|b

4. Kputepuu oueHKH

Onenka KoJsin4ecTBO BEpHBIX 0TBETOB
«5» - OTJIMYHO Brmmonnaeno 91-100 % 3amanuin
«4» - XOpoI110 Brmmonaeno 76-90% 3amanuii
«3» - yAOBJIETBOPUTEIBHO Brimonneno 61-75 % 3ananuii
«2» - HEYJIOBJIIETBOPUTEIBHO Brimmonaeno se 6oiee 60% 3amanuii

CAMOCTOATEJIBHASA PABOTA

1. Onucanmne

BueaynutopHas  camocTosiTenbHas ~ paboTa  BKIOYAaeT paboTy 1o
CaMOCTOSITSILHOMY  BBITIOJHEHHS  JIOMAIIHUX  3aJaHud, TOATOTOBKY K
MPAKTUYECKUM 3aHSITHSIM.

5. Kpurepum oueHKH caMOCTOATEIbHON PadoThl
5» «OTJIMYHO)» - B CAMOCTOSATENBHON paboTe J1aH MOJHBIN, pa3BEpHYTHI OTBET Ha
MOCTaBJICHHBIE BOMPOCHI. M3moxkeHue 3HaHWNA B MUCBMEHHOW (opme MOJIHOE,
CUCTEMHOE B COOTBETCTBHM C TPEOOBAHMSIMHU Y4EOHOW MporpaMMbl. 3HaAHUE 00
00BEKTE JIEMOHCTPUPYETCS HA (DOHE MOHMMAHHUS €r0 B CHCTEME JTaHHOW HAayKH H
MEXIUCIUIUIMHAPHBIX CBsA3eil. OTBET H3JI0XKEH JUTEPATYpPHBIM S3BIKOM B
TEPMUHAX HAYKH.
«4» «XOpouIo» - B CAMOCTOATENLHOM paboTe JaH MOJIHBIN, pa3BEPHYTHIN OTBET Ha
IIOCTaBJICHHBIA BOIIPOC, IIOKa3aHO YMEHHUE BBIACIUTb CYLIECTBEHHBIE U
HECYLIECTBEHHbIe  MNpu3Haku. MwMerommecs y  oOywaromierocss  3HaHUs
COOTBETCTBYIOT MMUHMMAJILHOMY OOBEMY COJEp>KaHUsl MPEIMETHON MOJArOTOBKHU.
N3noxxeHne 3HaHUN B MUCbMEHHOW (pOopMe MOJIHOE, CUCTEMHOE B COOTBETCTBHUHU C
TpeOOBaHUSIMU Y4EOHOUM MporpaMmbl. BO3MOKHBI HECYIIECTBEHHBIC OLIMOKH B
dbopmynupoBkax. OTBET JOTHYEH, WU3JIOKEH JUTEPATYPHBIM S3BIKOM B TEPMHUHAX
HayKH.
«3» «yOOBJIETBOPUTEJBbHO» - JaH HEJOCTATOYHO IIOJHBIA M HEJOCTATOYHO
pa3BepHyThI oTBeT. JlomymieHbl OMMOKA B PACKPBITHH MOHATHH, yNOTpeOieHUN
TepMuHOB. OdopmiieHre TpeOyeT NOMpPaBOK, KOPPEKILUU.




«2» «HeyHOBJIETBOPUTEJIbHO)» - JIaH HEMOJHBIM OTBET, MPEICTaBISIONINI COO0M
pa3pO3HEHHbIE 3HAHHUA II0 TEME BONPOCA C CYIIECTBEHHBIMM OIIMOKaMU B
onpeneneHusx. M3i0keHne HErpaMOTHO, BO3MOKHBI CYIIECTBEHHbBIE OLIMOKH.
OTCyTCTBYEeT HHTEpEC, CTpPEMJICHME K JOOpPOCOBECTHOMY U Kay€CTBEHHOMY
BBINIOJIHEHHIO YUEOHBIX 3aJaHUil.

KOHTPOJIBHASA PABOTA

1. Onucanme

KonTponbHas paboTta mpoBOAUTCS C IEIbI0 KOHTPOJISI YCBOCHHBIX YMEHHM,
3HAHUW W TOCIEAYIONIEr0o aHaliu3a TUIMWYHBIX OWIMOOK  (3aTpyJHEHU)
OOy4JaroIuXcs B KOHIIE H3yUYCHHS pasiesia/ TEMBI.

[lucbmenHast KoHTpoJsibHast paborta BkiatoyaeT 10 BapuaHTOB 3aJaHUM.
3amanus nud@epeHIUpyOTCa MO YPOBHIO CIOXKHOCTH. BapuaHThl MUCEMEHHOMN
KOHTPOJIbHOM pPabOThl PaBHOLIEHHBI IO TPYJIHOCTH, OJIMHAKOBBI MO CTPYKTYpE,
napajiebHbl 10 PACIOJIOKEHHUIO 3aJaHHI: MO/l OJHUM U TE€M K€ MOPSIKOBBIM
HOMEPOM BO BCEX BapHaHTaX MHUCbMEHHOW MPOBEPOUYHON pPabOThI HAXOIUTCS
3aJlaHue, TPOBEPAIOIICE OAUH U TOT K€ DJIEMEHT COJIep KaHUsl.

Ha BrImosiHeHre KOHTPOJIbHOM paboThl oTBOAUTCS 40 MUHYT.

2. BapuaHThbl 3a1aHui
Kontponbnass padora mno Teme «OObIKHOBEHHbIE au(depeHIuanbHbIe
YpaBHEHUS»

Bapuanr 1

1. SABnsroTcst by TaHHBIE byHKIIH pEIICHUSMHA JTAaHHBIX

nuddepeHIranbHbIX ypaBHeHui (s Ne 1-2).

1. y=ce™ +c,e*, y"+4y -5y=0.

8 ., 1,

2-y—;, y'=-gv"
2.Pemmuth cnepyromue qudpepeHnnanbabie ypaBHEHUS TIEPBOTO M BTOPOTO
nopsika (st Ne 3-6).

3.y = 12 +x*.
cos® X
, x-1
4.y =—=.
y
5.y -3y+5=0.
Bapuant 2
1. SBnsrorcs M gaHHble  (QYHKIMA — pEUIEHUSIMU  JaHHBIX

nuddepeHImanbHbpIX ypaBHeHui (s Ne 1-2).
1. y=ce*+c,xe*, y"+2y'+y=0
2. y=e¥+2, y' =4y



2. Pemmuts cnenyromume nuddepeHaibHble YpaBHEHUS TIEPBOTO U BTOPOTO
nopsiaka (st Ne 3-6).
3.y =-6y
' y
4.y —
5. y"-7y'+10y =0
Bapuant 3
1. SBnstroTcst b7 JTaHHbBIC GYHKITIH pEIICHUSMHA JTAaHHBIX
muddepeHIHATBHBIX YpaBHeHUH (111 Ne 1-4).
l.y=ce®+c,xe™, y'+4y' +4y=0.
2.y=e> -5y =3y+15.

2 .Pemuth crneayromue auddepeHipaabHbie ypaBHEHUS IEPBOTO U BTOPOTO
nopsiaka (s Ne 6-12).

3.y'= LI
1-x?

N
x

4y,:7
5.y +8y-3=0.

Bapuanr 4

1. ABnstores hivss TAHHBIC byHKIIAN pEIICHUSAMU JTAaHHBIX
nuddepeHIHATLHBIX YpaBHeHUH (111 Ne 1-2).

l.y=ce*+c,e*, y'—y -6y=0

2.y=2, y=-y’

X

2.Pemmutsh cnepyromue quddepeHnnanbubie ypaBHEHUs IEPBOTO U BTOPOTO
nopsiaka (s Ne 6-12).

3.y’ =8y

' y
4y 1+ X2
5.y"+8y +16y =0

Bpemst Ha BeInoJIHeHue: 45 MUH.

3. Kpurepun onieHKH KOHTPOJIbHOH padoThl
5» «OTIMYHO» - TIyOOKOE€ U TMOJHOE OBJIAJEHUE COJEpP)KaHHEM Y4eOHOTro
MaTepuaiga, B KOTOPOM OOydYaromuics CBOOOJHO U YBEPEHHO OpPUEHTHPYETCS;
HAy4YHO-TIOHSITUMHBIM  alllapaToM;  YMEHHE  MPaKTUYECKH  TMPUMEHSTh
TEOPETUYECKHE 3HAHUS, BBICKA3bIBaTh U OOOCHOBBIBATh CBOM CyKAeHHs. OneHka
npeanojiaraeéT IpPaMOTHOE M JIOTUYHOE U3JIOKEHHWE OTBeTa, OOOCHOBaHUE
COOCTBEHHOTO BBICKA3bIBaHUSI C TOYKH 3pPEHHS U3BECTHBIX TEOPETHUYECKUX
IIOJIOKEHUM.



«4» «Xopomo» - OOyYarOIIMICS TMOJTHO YCBOWJI YYEOHBIM MaTepwal, BiajeeT
HAYYHO-TIOHSATHIHBIM ammapaToM, OPUEHTHUPYETCS B HM3yUYEHHOM Marepuale,
OCO3HAaHHO TIPUMEHSAET TEOPETUUYCCKUE 3HAHMS Ha MPaKTUKE, TPAMOTHO HM3JIaraet
OTBET, HO COJIepKaHue M opMa OTBETa UMEIOT OTACIIbHBIC HETOUHOCTH.

«3» «yIOBJETBOPUTEIBHO» - OOydJalOImUiCAs OOHApYXWBAeT 3HAHHWE U
MOHMMAaHHE OCHOBHBIX TIOJIOKEHUH ydeOHOro wMaTepuana, HO H3JIaraeT ero
HETIOJTHO, HETIOCTIEIOBATENBHO, TOMYCKAeT HETOYHOCTH B ONPECIICHUHU TIOHATHH, B
MPUMEHEHUN TEOPETUUECKUX 3HAHWUU MPHU OTBETEHA MPAKTHKO-OPUECHTUPOBAHHBIC
BOIIPOCHI; HE YMEET JI0OKa3aTeIbHO 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS.

«2» «HeyIOBJIETBOPUTEJIBLHO» - OOyYaIOIIMICS WMEET pPa3po3HEHHBIC,
OeccrucTeMHbIE 3HAHUS TO pas3zeny/ TeMe, JOMyCKaeT OIMOKUA B OINpeaeleHUH
0a30BBIX TOHSTHI, MCKAKAET WX CMBICI, HE MOXXET MPAKTHYCCKU MPUMCHSTH
TEOPETUUECKHE 3HAHUS.

INPAKTUYECKOE 3AHATHUE

1. Onucanue

B xome mnpakTthueckoro 3aHsATHs oOydaromuecss MNpUOOPETaoT YMEHU,
MpEeayCMOTpEHHbIE pabodeil mnporpaMMoi ydeOHOW JUCIMIUIMHBI, ydaTcs
UCIIOJIB30BaTh  (POPMyJibl, MPUMEHSATh  pa3JIMYHblE  METOAMKM  pacuera,
aHAJIM3UPOBaTh IIOJYYEHHBIE PE3yJbTaTbl W JEJIaThb BBIBOJbI, ONUPAsCh Ha
TEOPETHUYECKUE 3HAHUS.

Coneprxanue, Tanbl MPOBEACHUS PAKTUYECKOTO 3aHITHS MPEICTABIEHBI B
MEmOOUYeCcKUxX YKA3AHUAX NO  NPOBEOCHUI0 NPAKMUYECKUX 3aHAMuu  no
oucyuniune.

[Ipy oOuEeHMBaHUM NPAKTHUYECKOTO 3aHATHS YUYUTBHIBAIOTCS CIEAYIOLIUE
KPUTEPHH:

- KQ4€CTBO BBITIOJIHEHUS PAOOTHI;

- KauecTBO 0(OpMIICHHUSI OTYETa 10 PaboTE;

- KQ4€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPHU 3aIUTE PAOOTHI.

OcHOBHas 11eJIb MPAKTUYECKOTro 3aHATUs Nel - COBEpILIEHCTBOBATh YMEHUS U
HaBBIKM MPEJICTABICHUS HANPSKEHUS W TOKAa C NPUMEHEHHEM KOMIUIEKCHBIX
YHUCEeJ; pacyeTa Leny MePEMEHHOI0 TOKa KOMIJIEKCHBIM CITOCOOOM.

Ha npoBenenne npaktuueckoro 3ansatus oTBOAUTCS 90 MUHYT.

Jist  popMupoBaHusi PE3yNbTaTOB OO0y4YEHHsS HEOOXOAMMO CIEayIoliee

000pyIOBaHUE: YKA3AMb UCNOJIb3YeMbl Mabauysl, aumepamypy, 060pyoosanue u
m.o.

2. 3ananus
IIpumep npakTH4Yeckoro 3ansarus Nel.
Pemienure 3a1a4yu Ui HAX0XKJICHUS MOJHOTO COITPOTUBIICHUS JJICKTPUUECKOUN LIEHU
IIEPEMEHHOr0 TOKA C HOMOUIBI0 KOMIIEKCHBIX uncen. KoMIIeKcHbIe ynciia B
KYpC€ JIEKTPOTEXHUKH.




Jlisi  BBINOJIHEHMsI PadOThl  CTYAEGHT [JOJ’KeH 3HATh:  OIPEJCIICHHE
JNEUCTBUTENLHON M MHHMMOW 4YacTH, (QOpPMYJIbl 3alMCH KOMILUIEKCHBIX YHCET;
ONpEIEICHNE MOAYJSL U ApTYMEHTa KOMIUIEKCHBIX YMCEIl; aJITOPUTM NEPEXOA OT
anredpanueckoil GopMbl K TPUTOHOMETPUUECKOM, MpaBUia BHITTOJHEHUS AEHUCTBUIN
C KOMIUIEKCHBIX 4YHCEJI B TPUTOHOMETPUYECKOM M IOKa3aTelIbHOM (opMax,
MPEACTABICHUE HANPSHDKEHUS U TOKA C IPUMEHEHUEM KOMILJIEKCHBIX YUCET.
OO0opynoBaHMe: WHCTPYKIIMOHHAS KapTa, OJaHKU 3aJaHUi, KOHCIIEKTHI 3aHSTUH,
MUKPOKAJIBKYJISTOPBI.

Xoxa pa6oThl
BbINIONTHUTS 3aaHKE, MTOIb3YSICh OCHOBHBIMH IOJI0KEHUSAMM:
KommuiekcHoe 4mcino MOKET OBITh OJTHO3HAYHO MPEJCTABICHO BEKTOpoM. T.0.,
eclii TIepeMEHHasi CHHYCOHJajbHas BEIMYMHA MOXET OBbITh MpecTaBlicHa
BEKTOPOM, TO OHA MPEACTABISAETCS KOMIUJIEKCHBIM YHCIIOM.
KomMriieke moHoro conpoTuBiieHUs: 0003Ha4YaloT MponucHon OykBoi Z . Moaynb
3TOM BEIMYMHBI O003HAYAIOT CTPOYHOM OYKBOM Zz. AHaAJOTMYHBIM 00pazom
ONPENEISIIOTCA KOMIUIEKC HANpsbKeHWs M cuibl Toka. KoMIulekcHble dwmcia
3aIMChIBAIOTCS B OJHOU U3 CEAYIOMMX (HOopM:
A=a+ jb- anredpanyeckas dpopma;
A= A(cosg + jsin ¢) - TpuronomeTpuueckas Gpopma;

A= Ae'’ - nokasarensnas gopma.

Yrona ¢ — xak nokasaTrelb CTENEHH — JIOJDKEH ObITh OTBJICUEHHBIM YHCIIOM, T.€.
JOJDKEH BBIPAXKAThCA B pajuaHax, HO JUIS HAarJsiJHOCTH IPUHATO BBIPAXaTh €r0 B
rpagycax. CuHyconnanbHas BeauuuHa, BbeIpaxkeHHas KUY, Ha3bpiBaeTcd
KOMILTEKCOM M 0603HAUaeTCs MPOINCHON GYKBO# ¢ Toukoil Haepxy — U.
IIpumeps! pemienus 3aaay.

Ipumep 1. Paccmotpum nocnenoBatenbHyto RL — nens (puc. 1) ¢ akTUBHBIM
conpoTuBieHueM R=60 OM u HUHAYKTHBHBIM conpoTuBieHueM X =20 Owm.
TpeOyeTcs onpeaenuTb MOJIHOE COMPOTUBIICHUE LETIH.

Pemenue. KoMIiekcHOE CONPOTUBIIEHHE PABHO
Z=R+jx_=60+20jOm. (1)
Haitnem Monysb U apryMeHT 3TOTO CONPOTUBIICHHUS:

z=+R2+x. % =602 +202 ~63 Owm,

o_‘:,_/VVV\_G

X 20 o R L
tgp =L =—~0,34; =18°.
go R 60 @
To ke conmpoTUBIICHHE B TTOKa3aTeIbHON (popMme PrcyHok 1. DieMeHT rerm

Z=1z7e% =63e1¥
Ipumep 2. Paccmorpum mocnenoBatenbhyto RLC-miens (puc.2)c akTUBHBIM
conpotuBieHueM R=80 Owm, emKocTHbBIM conpoTuBieHuEM X=60 OM wu
WHJIYKTUBHBIM comnpoTuiieHneM x; =30 OM. Onpenenuim MoIHOE COMPOTUBIICHUE
LEIH.
Pemenue. KoMIiekcHOE CONPOTUBIIEHHE PABHO
Z=R+jX —j% =R+ j(x_ =% )=R+ jx=80+ j(30-60)=80-30jOmM. (2)

Harimem MOysib 1 apryMeHT 3TOTO CONPOTUBIICHUS:

-~ 0
Ui




z=+JR? +x2 = /80 +(~30) ~85 O,

X 30
tgp=—=-—=-0,375; =-21".
"R 80 v
To ke CONPOTUBIIEHHE B TTOKA3aTeNILHOM hopme
Z=2z= 85e 12 Pucynok 2. llens

3ameuanue: niig nenu, N300paXKEHHON Ha pHC.3,
MIOJTHOE COTPOTHUBJICHUE ONpeesieTcs: GopMyIon
Z=R-jx.

Pucynok 3. DnemMeHT nenu

Ipumep 3. Jlns anexTpudeckoi nenu (puc.4) HaWTU CONMPOTUBICHHE M TOK
Ka)XkKJ0il BETBU, MOJHBINA TOK LIENH, PEAKTUBHYIO, AaKTUBHYIO U MOJHYIO MOIIHOCTH
LICIIH.

Ucxomusie manueie: U = 380 B; R; = 10 Om; x. = 12 OMm; Xc = 4 Owm;
R,=6 Om.
Kowmreke conpotuBienus ais menw, cogepkaiieit R, L, C ameMeHTsI, uMeeT BHI:
Z=R+jx —Jx-
3anuchiBaéM  KOMIUIEKCHI ~ CONPOTUBICHUN IS
KakJ10M BETBU:

Z,=R,+ jx_=6+ j12(Om); ¢

Z, =R, - jx. =10- j4(Om);
Hatiziem KOMILIEKCBI TOKOB OT/ICJIBHBIX YYaCTKOB
TeTIN Pucynoxk 4. Llens

R1 R2

1,=2 380 s isa), 1,2 - 380 a3 i13(A).
Z, 6+j12 Z, 10-)4

Komrmuieke Toka 1ienu paBeH 1 =1, +1, = (13— j25)+(33+ j13)= 46— j12(A)

Komrmieke moaHo# MolHoCTH B 0o01eM ciiydae S =U 1 =P+ jQ,

re i: 46 + j12 A - KOMITJIEKCHO-COTIPSDKEHHBIN TOK, P — akTUBHAst MOIIIHOCTH, Q —
pEaKTUBHAas.

S=U-I =380(46 + j12) =17480 + j4560 (BA).

s =~/174802 + 45602 =18065 BA

KoHTpoJsibHBIE BONIPOCHI
1)13 kakux 3TAnoB COCTOUT PEUICHHUE 3314 Ha PACUeT IMOJIHOTO COMPOTHBIICHUS
[[ENHN MIEPEMEHHOTO TOKA C MOMOIIBI0 KOMITJICKCHBIX YnCen?
2)3anumnTe moKa3aTeabHyI0 GOPMY KOMITICKCHBIX YHCEIL.
3)Uem ompenensercss JACHCTBUTEIbHasS W MHHMas YacTh KOMILJICKCHOTO
conpotuyienus (1)?
4)Yem ompenesnsieTcs JACHCTBUTENbHAsT HW MHHMas dYacThb KOMIUIEKCHOTO
conpotuByieHus (2)?



5)Kak ompenensiercss Moaylb KOMIDIEKCHOro uwucina? Kak Hailth aprymeHt
KOMIIJIEKCHOI'O yucna?

Bapuanr 1
1. Ucxonnsie ganubie: R=80 OMm, X;=60 OM. OnpeaenuTte moaHOe COMPOTUBIICHUE
AIEKTPUUYECKOM IIeTIH.
2. Ucxomubie mannbie: R=80 Om, X=60 Om, x =24 OwM. Ompenenure MOJHOE
COMPOTUBJICHUE TIETIH.

3.Jns  snextpuuecko  menu  (CM.  puC.)  HaWTH R1 R2
CONPOTUBJICHUE U TOK Ka)KJ0M BETBU, MOJIHBIA TOK MU,

PEaKTUBHYIO, AKTUBHYIO U TTOJHYIO MOIITHOCTH IIEIH.
Ucxomusie mannpie: U =360 B; Ry =12 Om; x. = 10 Owm;

[IpakTrueckoe 3ansTHE pa3pabaThiBacTCs B 4 BapHUaHTaX.

Paccunrana Ha 90 MUHYT.

YpoBHU ycBoeHMS yueOHOW MHpOpManuu: 2 - PEnpoayKTUBHBIN (BBITIOJHEHUE
JESATEILHOCTH 110 UHCTPYKIIUH).

3. Kpurepum oieHKH NPAKTUYECKOr0 3aHATHS
5» «OTAMYHO» - CaMOCTOSITEIbHO W  MPaBWIBHO  pemiumia  y4eOHo-
npoeCCUOHANIBHYIO 3a/lauy WM 3aJlaHUE, YBEPEHHO, JIOTUYHO, MOCIIEI0BATEIILHO
Y apryMEHTUPOBAHHO M3Jlaraj CBOE PEIICHUE, UCTIOJb3Ys MOHATHS, CChUIAsiCh Ha
HOPMAaTUBHO-TIPABOBYIO 0a3y.
«4» «Xopolo» - CaMOCTOSITEIbHO W B OCHOBHOM IMPaBWIBHO PEIIWI y4eOHO-
npoeCCUOHANIBHYIO 3aJlauy WM 3aJlaHhe, YBEPEHHO, JIOTUYHO, MOCIIEI0BATEIILHO
Y apryMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCTIOIb3Ys TOHATHS.
«3» «yI0BJIETBOPUTEJIBLHO» - B OCHOBHOM pEIIMI Y4eOHO-TTPO(PECCHOHATBHYIO
3ajlayy WM 3aJlaHde, JOMYCTHJI  HECYIIECTBEHHbIE  OIMOKH,  ci1abo
apryMEHTHPOBAJI CBOE PEILIEHHE, UCTIOJIb3YysI B OCHOBHOM IOHSTHSI.
«2» «HEeyI0BJIETBOPUTEJIBHO» - HE PEIIU yuyeOHO-TPOodeCCHOHATBHYIO 3a71ady
WJIY 3aJIaHUE.

4. JTajI0H 0TBETA (N0 HeobX0OUMOCMUL)



4. OHEHOYHBIE MATEPHUAJIbI 1JI1 MMPOMEXYTOYHOMN
ATTECTAIIMHA ITO YYEBHOU JUCIHHUIIJIMHE

OrnieHKa OCBOCHMSI YYEOHOM JMCIUIUIMHBI MPETyCMaTPUBACT CIEIYIOIINE
(GhopMBI IPOMEKYTOUHOM aTTECTAIIUN:

Cemectpsnl

1 2 3 4 S 6 7 8

Jlugppepenyuposannoiii
3auem

JTAD®DOEPEHIIMPOBAHHBIN 3AUET

1. VYciaoBusi arrecTanMM: aTTeCTallUsd MPOBOIUTCS B (opme
nuddepeHIIMPOBAHHOTO 3aueTa TI0 3aBEPUICHUIO0 OCBOCHHUS yueOHOr0 MaTepHala
JUCIUIUIAHBI U TIOJIOKUTEIBHBIX PE3YNbTaTaX TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH.

2. Bpems arrecrammu: Ha mnpoBeneHue arrecTali OTBOAWUTCA 2
aKaJeMHUYECKHX Yaca.

3. Ilnan BapuaHTa (COOTHOIIEHHWE KOHTPOJBHBIX 3a7a4/BOMPOCOB C
collepkaHreM y4eOHOro MaTepualia B KOHTEKCTE XapakTepa JIeWCTBHM
aTTECTYEMBbIX ).

4. O0urue ycJI0BUsI OLleHUBAHMS
OreHKa 10 MPOMEXKYTOYHOM aTTEeCTAllMM HOCUT KOMIUICGKCHBIH XapakTep Hu
BKJIIOYAET B CeO:
- pe3yJbTaThl MPOXOXKIACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
- pe3yJbTaThl BHIMOJHEHUS aTTECTAIIMOHHBIX 3aJaHUH.

5. Kputepum oneHku.

Ouenka Kosmn4ecTBO BEpHBIX 0TBETOB
«5» - oTIIMYHO Brmmonseno 91-100 % 3aganuii
«4» - X0poI110 Brinonneno 76-90% 3ananuii
«3» - yAOBJIETBOPUTEIHHO Beimonueno 61-75 % 3ananui
«2» - HEYIOBIIETBOPUTEIBHO Brinonneno ne 6oisiee 60% 3aganuit
6. Ilepeyenn BOIIPOCOB U 3a/laHu i Ji i 6 NpOBeACHUs

nuddepeHIMPOBAHHOIO 3a4eTa (npusecmu éce 60nPOCHL, 3A0AHUA)
1. Komnnexcuvle uucna. Tpueonomempuueckas Gopma KOMIIEKCHO20
yucaa.




2. Hepeeecmu KOMNJaeKCcHoe 4Yucio Uus aﬂee6pauqecmﬁ

MPUSOHOMEMPUYECK)IO.
MHnoocecmso u e2o 21emenmal.
Buiuucnums npeden ¢pynkyuu.

Hatimu skempemymot (hynxyuu.

N gk

Pazoenumv  nepemennvie 6
nopsoxa.

Buruucaums onpedenennwiii unmezpai.
Jugepenyuanvrovle ypasnenus ¢ pazoenraroumumMucs nepemeHHbLMU.

Gdopmvl 6

oughgepenyuanvrom  ypasnenuu 1-2o

9. Pewums auneliHoe 00HOpOOHOe Ouddepenyuanrvhoe ypasHenue 2-20

nopsoxa.

10. Ilepesecmu yucno u3 0ecamuyHot CUCmemMbl CYUCTEHUSL 8 OBOUUHYIO.
11. Pewumbs 3a0ayy no meopuu eposimHoCmel.

12. Hatimu mamemamuyieckoe 0dcuoanue CIy4aiHol eUudUHbL.

/. BapnaHThl 3aqanuii 17151 NpoBeeHus1 AU depeHPOBAHHOI0 3a4eTa

Bapuant — 1

3aganue

BapuaHThl 0TBETOB

1. TpuronomeTrpuueckas (opMa KOMIUIEKCHOTO
yucia z=3 —3i UMeeT BUJl...

a) 7=3~/2 “(cos(- %)ﬂ'-sin(-%))
6) z=3/2 -(cos(%)—i-sin(%))
B) =3 V2 -(cos(%)ﬂ"sin(%))

o xT=2x+1
2. 3navenue npenena lim ————
X2 5X* —6X+7

PaBHO. ..

a)5
6) 0,2

B) o0

3. dnst pyHKIIMU y=2x3+3x2 —2 Vmax=... ¥

ymin:. ..

a) ymax:_1 u Ymin:_2
6) Ymax:_2 u ymin:_1
B) Ymax=—1 1 ymin:O

1 a) 0,5
4. OnpenenéHHbIN UHTETpAI J. (4x3 +1)1X 6) 4
-1 B) 2
paBeH...
5. Juddepennnanpaoe YPaBHEHHE | ) X og? y dy
12 dx—(6x+1)dy=0 B pe3ynbTare pasjieie- 1
cos“y

HUS ICPEMCHHBIX CBOAUTCS K YPABHCHHIO ...

6) 1 dx= (6x +1)dy
cos? y

0s?

dx )
B =-cos yd
) 6x+1 yey

6. PemeHneM JIMHEHHOTO OJHOPOIHOTO
nudepeHIaIBHOTO YPaBHEHUS
y"—5y'—6y =0 saBusercs ...

a) y=Cy-e *+Cye®™
6) y=C;-€*+Cye
B) y=Cy-e *—Cype™

7. B IBOMYHOM CUCTEME CUUCIEHUS YUCIIO 97
paBHoO...

a) 110001
6) 1010001
B) 1100001




8. N3 25 yuenukoB B kiacce 20 cnenmanu

2) 0,8

npuBuBkH. Haymauy BbeiOuparor yueHuka. | 0) 0,5
Torma BeposATHOCT, TOro, 4ro BhIOpanm | B) 0,2
y4eHHKa, KOTOPOMY Oblja clellaHa NPUBUBKA,
paBHa ...
9. BriGepure yTBEpKIEHUS O YHUCIOBBIX a) MHoXecTBO  MPPaLMOHANLHBIX  MHCEN
MHO>KECTBaX, KOTOPHIC SIBJISTFOTCSI HCTUHHBIMH. ABJIACTCA TO/MHOMECTBOM
JEHCTBUTENIbHBIX YHCEI.
0) MHOXECTBO  OTPHLATENBHBIX  YHCEN
SABIIETCS MOJIMHOKECTBOM
MOJIOKHUTEIHHBIX YHCEIL.
B)  IlommHOMXecTBO (-15:4] SIBJISICTCSI
HOJIMHOKECT-BOM OoTpe3ka [-16;0].
10. 3akoH pacnpeneneHuss BeposTHOCTeW s |a) 31
JTUCKPETHOW ciydyaliHOM BenumuuHbl X umeeT |0) 12
BHI: B) 5,7
X 5 6
P 0,3 0,7
Maremarnueckoe oxuganue M(X) oatou
CIIy4allHOM BEJIMYMHBI PaBHO. ..
Bapuanrt — 2
3aganue BapuaHThbl 0TBETOB
1. Yucno, conpspk€HHOe uncny -4+21, umeeT a) 4-2i
BU/I: 0) -4-2i
B) 2-4i
. - a)0
2. 3HayeHue npenaena I><IEn>8 v paBHoO... 6) 64
B) |

3. dnst pyHKIIMU FX4—2X2—3 Ymax=-.- 1

ymin:. ..

a) Ymax:_3 u ymin:_4
6) Ymax:_4 144 ymin:_3
B) Ymax=—1 1 ymin:0

1 a)l
4. OnpeenéHnblil HHTErpa I (ZX +e* )dx 6) e
0 B) 0
paBeH...
5. Juddepenunansaoe yYpaBHEHHE 1+y
dy dx a) dy=cosx-dx
——————=0 B pe3ynbTaTe pasIeicHUS
y-cosx 1l+y 5) dy dx

MNEPEMCHHBIX CBOAUTCA K YPABHCHUIO ...

y-COSX :1+y
B) dy = y(1+ Yy)-cosx dx

6. PemeHneM JIMHEHHOTO OJHOPOIHOTO
nudepeHIaTBHOTO YPaBHEHHUS
y"+2y'+5y =0sBusercs ...

a) y=Cy-e “cos(2x)+Cze “sin(2x)
6) y=C1-¢**-cos(x)—Co-e*sin(x)
B) y=Cy-e *+Cy-e**

7. B nBonuHOM cucteme cuucieHus yuciao 88 | a) 1011000f
paBHoO... 6) 1101000
B) 1010100

a) 0,8

8. BeposTHOCTh TOSIBIICHHS OJHOTO M3 2-X




HECOBMECTHBIX coObITHI A 1 B (0e3paznmuuno 6) 0,45

KaKoro), BEPOSITHOCTH KOTOPBIX B) 0,9

coorBercteerno  P(A)=0,lu P(B) =0,8,

paBHa ...

9. Vkaxure mapy (X;y), HaXOmSAIIylOCi B a) (3;-5)

OTHOIICHUH y = X + 2 0) (3;5)
B) (5:3)

10. 3akoH pacnpeneneHuss BEposiTHOCTEH ais | a) 7
JTIMCKPETHOW CiIydailHOM BenmWuMHBl X uMeeT |0) 3,6
BU/I: B) 5,6
X 2 4
P 0,2 0,8

Maremarnueckoe oxuganue M(X) aToit
CIIy4allHOHM BEJIMYMHBI PaBHO. ..

9. PekomMenayemas JiuTepaTypa Ajsi pa3padoTKu OLEHOYHBIX CPEICTB U
NMOATrOTOBKH 00y4aroumuxcs K 1upPepeHIuPpOBAHHOMY 3a4eTy:

OcHoBHas yueOHas TUTEpaTypa’

1. boromonos, H. B. Marematuka: yueonuk s CIIO / H. B. bBoromosnos,
I1. . Camoitnienko. — 5-€ u3l., nepepad. u non. — M.: UznarensctBo FOpailT,
2018. — 396 c¢. — (Cepus: Ilpodeccuonansnoe odpazoBanue). — ISBN 978-5-
534-02325-1.
https://biblio-online.ru/book/D4B1DES57-5DCA-464F-9D73-2B57AACBD299

2. 3enkoB, A. B. Uucnennsle MmeTonbl: yueoHoe nocodue ais CIIO / A. B.
3enkoB. — M.: MzparensctBo IOpaiit, 2018. — 122 c¢. — (Cepus:
[Tpodeccunonansuoe odpazoBanue). — ISBN 978-5-534-04268-9.
https://biblio-online.ru/book/A0618E47-9FBD-4007-ABB2-82606049E61D

3. KnexoBkun, I'. A. ['eomerpudeckas teopus rpadoB : ydeOHOE Mmocooue
s CITO / T'. A. KnekoBkuH, JI. I1. Konnora, B. B. KonHoB. — 2-¢ u31., ucrp. u
non. — M. : WapmarenbctBo IOpaiit, 2018. — 240 c. — (Cepus
[Tpodeccunonanbuoe odpazoBanue). — ISBN 978-5-534-04813-1.
https://biblio-online.ru/book/32DCB4DD-0BC7-4B7E-9C9A-EAAB9995BB03

4. Nanasa A.A. Marematuka : yueonuk / A.A. Jlanasa. — 3-e uz., Uchp. u
non. — M. : UH®PA-M, 2017. — 544 c. — (Cpennee npodeccruoHaabHOe
oOpazoBaHue).

JlononHuTenbHAs yuyeOHas TuTepaTypa:

1. ITaBmouenko FO. B. Maremaruka: yueOHuK u npaktukym s CIIO /
1O.B. IlaBmouenko, H.III. Xaccan; mox o6mi. pen. FO. B. IlaBmatouenko - M.:
N3parenscTBo FOpaiit, 2018
https://biblio-online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676

2. llunauyeB B. C. Marematuka: yueOnuk u npaktukym st CI1IO / B. C.
[[Iunayves; nox pexa. A. H. Tuxonoa — M.: U3narensctBo FOpaiit, 2017
https://biblio-online.ru/book/3ESEBA19-DC34-4025-B856-A20AC595B921



https://biblio-online.ru/book/A0618E47-9FBD-4007-ABB2-82606049E61D
https://biblio-online.ru/book/32DCB4DD-0BC7-4B7E-9C9A-EAAB9995BB03
https://biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
https://biblio-online.ru/book/3E8EBA19-DC34-4025-B856-A20AC595B921

