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1. IHACHOPT ®OHAA OHEHOYHBLIX CPE/ICTB

B pesynprare ocBoenus ydeOHoM aumcrumimabl  EH.01.  Maremaruka
oOy4Jaronuiicss JoJkeH 00J1aaTh CAEAYIOIMUMHI YMEHUSIMHU, 3HAHUSMU, OOIIUMU U
npoecCHOHANBHBIMU  KOMIETEHIMAMHU, mnpeaycmorpeHHbiMu @I'OC CIIO no
cnenuanbHocT 13.02.17 DnektpocHabdxenue (1o oTpacisiM) st 6a30BOro BHjia
MOJATOTOBKM  CIIELUAJIUCTOB CpPEIHEro 3BE€Ha CpeAHero mpodeccuoHalIbHOIO
oOpa3oBaHMs.

OObeKTaMy KOHTPOJISI W OICHKH SIBJISIOTCS yMEHUS, 3HAHUA, OOIMe u
npodeccuoHabHbIE KOMIIETEHITUH:

O0bexTbI
KOHTPOJISA O0BbeKTHI KOHTPOJISI U OLlEHKH
U OIICHKH
BbINOnHATE onepanuy HaJ MaTpULAMU U pELIaTh CUCTEMbI JTMHEHUHBIX
i YPaBHEHUM.
V2 [Tonp30BaThCA MOHATUAMHU TEOPUU KOMIUIEKCHBIX YHCEL.
v3 Hcnonp3oBaTh MeTobl AUPHEPEHINPOBAHNUS U UHTETPUPOBAHUS IS
pEeLICHNs IPAKTUYECKUX 3a/1a4.
Y4 PacknanpiBath GyHKIMIA B TpUTOHOMETpUYeCKu# psii Dypbe.
V5 Pemarp npuxmagHele 3agaud B 00JACTH  NMPOQECCHOHAIBHON
JEATEIBHOCTH.
31 OCHOBBI TMHEHHOU aJIreOpbl U AHATUTUYECKON T€OMETPUHI
32 OCHOBBI TEOPUU KOMIUIEKCHBIX YHCEIL.
33 OcHoBbI AU PepeHnanbHOr0 1 UHTErPaJIbHOTO HCYUCICHUS.
34 OCHOBBI TEOPHH YHCIIOBBIX PSIJIOB.
3HaueHue MaTeMaTHKU B NMPO(PECCHOHAIBHOMN JESATENIbHOCTH U MpHU
35 OCBOCHMH MPOGeCCHOHANTBHONU 00pa30BaTEIbHON TPOTPAMMBI.
OCHOBHBIE MATEMATUYECKUE METOABI PELIECHUs NPUKIAJAHBIX 3a1a4 B
36 .
obJiactu MpoeCCUOHAIBbHOM IESITEILHOCTH.
BeiOuparb  cnocoObl  pemieHuss  3agad  IpodeccHOHaIbHOM
OK 01 NEATEIbHOCTH PUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM.
OcylecTBIATh TOUCK, aHAIM3 W HUHTEpIpETaluio HH(pOpMaluH,
OK 02 | HeoOxomumoW  JJis  BBINIOJIHEHHUST  3a7ad  NpodecCHOHATHHOM
JEATEIBHOCTH.
[TnanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHATIBHOE U
OK 03 | yunoctoe pa3BUTHE.
OK 04 PaboTaTh B KOJIJIEKTMBE U KOMaHJE, 3(PPEKTUBHO B3aMMOJIECTBOBATh
C KOJUIETAMH, PYKOBOJICTBOM, KJIMEHTAMH.
OK 05 OcCymecTBIATh yCTHYO W NUCBMEHHYK) KOMMYHHKAalUWIO Ha
rocynapctseHHoM  s3blke  Poccuiickon  Depepauuu ¢ yYETOM




0COOEHHOCTEH COIMAIBLHOTO M KYJIBTYPHOTO KOHTEKCTA.

Hcnonp3oBaTh MHGOPMAIIMOHHBIE TEXHOJOTUU B MPO(ECCHOHATBHON

OK 09
JESATEIbHOCTH.

OK 10 [Tonp30BaThCs npohecCuOHATBEHON JOKyMEHTaIuen Ha
rOCYJJAPCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
BbIMIONHATE ~ OCHOBHBIE  BHABI  pabOT MO  NPOEKTHPOBAHUIO

IIK 1.1 | snexkTpocHaOKeHUs AIEKTPOTEXHUYECKOTO u
AIEKTPOTEXHOJOTUYECKOr0 000pY10BaHHUS
PazpabarbiBaTh u  OQOPMISTH TEXHOJIOTHYECKYI0O M  OTYETHYIO

K 2.5 JOKYMEHTALUIO

K 3.4 OueHuBath 3aTpaThl Ha BBIIIOJHEHHE PadOT MO PEMOHTY YCTPOWCTB
AIEKTPOCHAOKCHUS

MK 35 BhITIONHATE TPOBEPKY M aHAIU3 COCTOSIHUSI YCTPOMCTB M MPUOOPOB,
HCIIOJIb3YEMbBIX IIPH PEMOHTE M HAJIAJIKE 000PYI0BaHUS

K 3.6 [Ipou3BOANTH HACTPONKY U PETYIUPOBKY YCTPONUCTB U MPUOOPOB IJIs
peMoHTa 000pYA0BaHMSI DJIEKTPUUECKUX YCTAHOBOK UM CETEH

dopmMoii MPOMEKYTOUHOM aTTECTAMM MO YYEOHOM JUCHUIUIMHE SIBISETCS

oupgepenyuposarHwlll 3a1uem.




2. PE3YJIbTATHI OCBOEHMS YYEFHOM TUCIIUILINHBI,

IO VIEZKAIIUE ITPOBEPKE

B pesynbrare arrecranmu 1o y4eOHOM

TUCIUIIINHE

dbopMupoBaHus 00X U TPOHECCUOHATHEHBIX KOMIETSHIIUM:

Pe3ynbTaThl 00yueHHs: YMEHUS, 3HAHUSI, OOIIUE U
npodeccrnoHabHBIE KOMITETEHITUN

dopma KOHTPOJIS
U OLICHUBAHUS

YMmenusd:

V1.
BrinonusaTe omnepanuu Hajg MaTpullaMd M pemniaTh
CHCTEMBbI JINHEHHBIX YPAaBHEHUM.

- YCTHBIH OIIPOC;

- caMocTosTeNnbHas padora,;

- TECTHI;

- IPAKTHYECKOE 3aHSTHUE;

- b depeHITMPOBaHHBIN 3a4eT.

V2. - YCTHBI{ OIIpOC;
[101b30BaThCsl  IOHATHSAMH TEOPHH  KOMILIGKCHBIX | - CAMOCTOATENbHAA paboTa;

- TECTBI;
YHUCCII. :

- IPaKTHYECKOE 3aHITHUE;

- b depeHITMPOBAaHHBIN 3a4eT.
V3. - YCTHBIU OIIpOC;

Hcnonb3oBath MeTo b qubHEpEeHIIMPOBAHUS U
MHTETPUPOBAHUS JJIsl PELLICHUS IPAKTUYECKUX 3a/1a4.

- caMocToATeNbHAs paboTa;

- TECTHI;

- IPAaKTHYECKOE 3aHSTHUE;

- ¢ depeHIMPOBaHHBIH 3a4eT.

V4.
PacknanpiBaTte (yHKIMHA B TPUTOHOMETPHUYECKHH PsiA
Dypse.

- YCTHBIH OIIPOC;

- caMocToATeNbHAs paboTa;

- TECTHI;

- IPAKTHYECKOE 3aHSTHUE,

- b depeHITMPOBAaHHBIN 3a4eT.

Vs.
Pematp NpUKJIaHbIE 3a71auu B
npo(eCCUOHATIBHOMN IEATENBHOCTH ...

oOnactu

- YCTHBI{ 0IIpOC;

- caMocTosATeNnbHAs paboTa;

- TECTHI;

- IPAKTHYECKOE 3aHSTHUE;

- 1 depeHIMPOBaHHBIH 3a4eT.

3HaAHUA:

31.
OcHOBBI IMHEWHO anreOpbl U aHATTUTUYECKON
TEOMETPHH.

- YCTHBIH OIIPOC;

- caMOCTosATeNbHAs paboTa;

- TECTBI;

- IPaKTHYECKOE 3aHSITHUE;

- muddepeHInpPOBaHHEIHN 3a4eT.

32.
OcHOBEI TCOpHUU KOMIIJIICKCHBIX YUCCII.

- YCTHBIH OIIpOC;

- caMocTosATeNnbHAs paboTa;

- TECTHI;

- IPAKTHYECKOE 3aHSTHUE;

- 1 depeHIIMPOBaHHbIH 3a4eT.

33.
OcHoBbI (G hepeHITnaTbLHOTO U HHTETPATBLHOTO
HCUYUCIICHUS

- YCTHBIH OIIPOC;

- caMocCToATeNbHAs paboTa;

- TECThI;

- IPAKTHYECKOE 3aHsTHUE;

- ¢ epeHIMPOBAHHbIN 3aUeT.

34.

OCHOBBI TEOPUH YUCIIOBBIX PSI/IOB.

- YCTHBIH OTIPOC;

- caMocTosTeNbHAs paboTa;

- TECTBI;

- IPAKTHYECKOE 3aHSTHE;

- ¢ depeHIMPOBAHHbIN 3aUeT.

OCYHICCTBIIACTCA
KOMIUICKCHAA IIPOBCPKaA CICAYIOIIUX YMCHI/Iﬁ )41 3H8.HHI>1, a TaxKkKC IHMHaMHKa




35.

3HavYeHHE MaTeMaTHKH B MPOGeCcCHOHATBHOM
NeSITeIbHOCTH U TIPU OCBOCHUH NMPO(eCCHOHAIBHOM
00pa3oBaTesbHOI MPOTrpaMMBl.

- YCTHBIH OIpOC;

- camMocTosTeNnbHas paboTa;

- TECTHI;

- IPAaKTHYECKOE 3aHSTHUE;

- ¢ depeHIMPOBaHHbIH 3a4eT.

36.

OcHOBHBIE =~ MaTEMaTUYECKUE  METOJbl  PEILICHUS
NPUKIAIHBIX 3a7a4 B 00jacTu mnpodeccruoHaIbHON
JIeATETbHOCTH.

- YCTHBIH OIIPOC;

- camocToATeNbHas padoTa;

- TECTHI;

- IPAaKTHIECKOE 3aHSTHUE;

- b depeHITMPOBaHHBIN 3a4eT.

O01mmMe KOMIETEeHI MU

OK 1.

Bribupats CIOCOOBI pelieHus 3a1a4
npo(ecCHOHATIBHON NESATENBHOCTH NPUMEHHUTEIBHO K
Pa3InYHbIM KOHTCKCTAM.

- YCTHBIH OIIPOC;

- camocTosTeNnbHas paboTa;

- TECTHI;

- IPAaKTHYECKOE 3aHSTHUE;

- muddepeHInpPOBaHHEIH 3a4eT.

OK 02.

OcyluecTBIATh IOHUCK, aHaJW3 U HHTEPIPETALHIO
uHpOpManK, HEOOXOIUMOHN Ui BBITIOJHEHUS 3a]ad
npohecCuoHaNBHOM NeSTeNbHOCTH.

- YCTHBIH OIIpOC;

- caMocCTosATeNbHas paboTa;

- TECTBI;

- IPaKTHYECKOE 3aHITHE;

- mu¢depeHIUPOBaHHBIH 3a4eT.

OK 3.
[InanupoBaTb W peaJn30BbIBaTH  COOCTBEHHOE
npodecCHOHATBLHOE U IMYHOCTHOE pPa3BUTHE.

- YCTHBIH OIIPOC;

- caMocToATeNbHAs paboTa;

- IPAaKTHYECKOE 3aHSTHUE;

- mu¢depeHIMPOBaHHBIH 3a4eT.

OK 4. - YCTHBIH OIIPOC;
PaGoTaTh B KOJUIEKTHBE W KoMaHne, 3(hdexTusHo | - CAMOCTOATENbHAs paboTa;
) - TECThI,

B3aUMOJIECTBOBATh C KOJUIETaMH, PYKOBOJICTBOM, ’ _

- IPaKTUYCCKOC 3aHATUC,
KJIMCHTaMU. - b epeHIMPOBAHHbIN 3aUeT.
OK 5. - YCTHBIH OIIPOC;
Ocy1ecTBISITh YCTHYIO u MACEMEHHYIO | - CAMOCTOATe b Has paGoTa;

- TECTHI,
KOMMYHUKAI[MIO ~ Ha  TOCYJapCTBEHHOM  SI3BIKE ’

Poccuiickoit ®enepanun ¢ yderom ocoOeHHOCTEN
COLIMAIILHOTO U KYJIBTYPHOIO KOHTEKCTA.

- IPaKTHYECKOE 3aHSITHUE;
- mudepeHInPOBAHHEIH 3a4eT.

OK 9.
Hcnons3oBath  MH(pOpPMALIMOHHBIE
PO eCCHOHAIBHON JESTEIHHOCTH.

TCXHOJIOTHMH B

- YCTHBIH OIIpOC;

- caMocTosATeNnbHAs paboTa;

- IPAKTHYECKOE 3aHsTHUE;

- 1 depeHIMPOBaHHBIH 3a4eT.

OK 10. [Tonb30BaThCs npodeccuoHanbHOM
JOKYMEHTalMel Ha rocyJapCTBEHHOM U MHOCTPaHHOM
S3BbIKaXx.

- YCTHBIH 0IIpoC;

- caMocTosATeNnbHAs paboTa;

- TECTHI;

- IPAKTHYECKOE 3aHSTHUE;

- 1 depeHIIMPOBaHHbIH 3a4eT.

IIpodeccnoHaIbHBIE KOMIIETCHIUH

K 1.1. - YCTHBII onpoc;
BemmonHATh OCHOBHEIC BUIBI pabot mo | - camoctosTenbras pabora;

- IPAKTHYECKOE 3aHSATHE;
MMPOCKTUPOBAHUTIO 3J'ICKTpOCHa6)KCHI/I$I .

- ¢ depeHINPOBAHHBIN 3a4eT.
SJICKTPOTCXHUYCCKOIO MW  DJICKTPOTEXHOJIOTHYECKOI'O
000pyI0BaHUsI.
TIK 2.5. - YCTHBII OIPOC;

Pa3zpabateiBaTh ¥ OQOPMIIATH TEXHOJOTUYECKYIO U
OTYETHYIO IOKYMEHTALHIO.

- caMocCToATeNbHAs paboTa;

- TECThI;

- IPAKTHYECKOE 3aHsTHUE;

- muddepeHnrpOBaHHbIHN 3a4eT.




[K 3.4.
OrleHuBaTh 3aTpathl Ha BBIMOJHEHHE pPabOT IO
PEMOHTY YCTPOMICTB 3JEKTPOCHAOKEHUS.

- YCTHBIH OIpOC;

- camMocTosTeNnbHas paboTa;

- TECTHI;

- IPAaKTHYECKOE 3aHSTHUE;

- ¢ depeHIMPOBaHHbIH 3a4eT.

IIK 3.5.

BrINOIHATE NPOBEPKY U aHAIHU3 COCTOSIHUS YCTPOWCTB
U IpuOOpPOB, MCIOJIB3YEMbIX IIPU PEMOHTE U HajaJKe
000py1I0BaHUA.

- YCTHBIH OIIPOC;

- camMocTosTeNnbHas paboTa;

- TECTHI;

- IPAaKTHIECKOE 3aHSTHUE;

- muddepeHInpOBaHHEIHN 3a4eT.

1K 3.6.

[Tpon3BoUTH HACTPOMKY U PETYIMPOBKY YCTPOUCTB U
npuOOpOB AJIsi pEMOHTA 000PYAOBAHUS IEKTPHIECKUX
YCTAHOBOK U CETEH.

- YCTHBIH OIIpOC;

- camocToATeNbHas padoTa;

- TeCTBI;

- IPAaKTHYECKOE 3aHSTHUE;

- ¢ depeHIMPOBaHHbIH 3a4eT.




3. OIIEHKA OCBOEHUS YYEBHOM JUCIIATIIMHBI

3.1

®OPMbI U METO/bIl OHEHUBAHUSA

[IpeaMeTOM OIIGHKW CIy’KaT yMEHHS, 3HaHHSA, o0mue u TpodecCHOHaTbHbIE KOMIICTCHIIUH, (OPMHUPOBAHUE KOTOPHIX
npeaycmorperno ®I'OI'C CIIO no aucuumiude EH. 01. Marematuka.
KoHTpob 1 o11eHKa OCBOCHUS yUeOHOW JUCHUIUIMHBI 110 pa3jiejiaM U TeMaM:

OneMeHTsl yueOHOH

CDOprI 1 MCTOAbI KOHTPOJIA

JTHACUUATUITUHBI Tekymmii KOHTPOJIb [TpoMexxyTOoUHas arrecTauus
dopma KOHTPOJIS [Iposepsiembie Y, 3, OK, dopma KOHTpOJIS [Iposepsiembie VY, 3,
IK OK
Pa3znean 1. OcHoBBI Jugepenyuposannvuii | Y1;Y5;
JINHEHOH aredpbl 3ayem 31;35;36;
OK 01 - 05;
OK 09; OK 10.
Tema 1.1 WHauBuyanbHbINA u ¢bponTansHbll | YV1; V5;
Martpuusl. YCTHBIE OIPOCHI 31;35;36;
Onpenenurens TectupoBanue OK 01 - 05;
KkBajpaTHOM MaTpulbl | IlpakTnueckoe 3ansTHEe Nel OK 09; OK 10; IIK 1.1;
[IpakTuueckoe 3ansTue Ne2 IIK 2.5; TIK 3.4; IIK3.5;
1K 3.6.
Tema 1.2 WNHauBHuyanbHbIA 51 ¢ponTansHbil | V1; V5;
CucTtembl TUHEHHBIX | YCTHBIE OIIPOCHI 31;35;36;
anreOpanyecKux TectupoBanme OK 01 - 05;
ypaBHEHUN CamocrosTenbHas pabora OK 09; OK 10; TIK 1.1;
[TpakTrueckoe 3ansatue Ne3 IIK 2.5; TIK 3.4; IIK3.5;
ITpakTrueckoe 3anstue Ne4 1K 3.6.
Paznen 2. OcHoOBBI Jugpepenyuposannviii | Y2; V5;
Teopum 3auem 32;35;36;
KOMILJIEKCHBIX OK 01 - 05;
yHCell OK 09; OK 10.
Tema 2.1 NunuBuyanbHbIN u dbpoHTANBHBIN | Y2; V5;




KommniiekcHrle uncia

YCTHBIE OIIPOCHI
TectupoBanue
CamocrostenpHas pabora
[IpakTuueckoe 3anstue Ne5
[TpakTrueckoe 3ansaTue Neb
IIpakTnueckoe 3austue Ne7

32;35;36;

OK 01 - 05;

OK 09; OK 10; IIK 1.1;
IIK 2.5; TIK 3.4; TIK3.5;
IIK 3.6.

Pa3nes 3. OcHOBBI Hughgpepenyuposannoviii | Y5;
aHAJIUTHYECKOM 3ayem 31;35;36;
reoMeTpuu OK 01 - 05;
OK 09; OK 10.
Tema 3.1 WNHauBuyanbHbIA u ¢poHTanbHbIA | V5;
AHanutHyeckas YCTHBIE OIIPOCHI 31;35;36;
reOMeTpHsI Ha CooOmienne OK 01 - 05;
IUIOCKOCTH TectupoBanue OK 09; OK 10; IIK 1.1;
CamocrositenbHas padborta IIK 2.5; TIK 3.4; IIK3.5;
[Ipaktuueckoe 3anstue Ne§ [IK 3.6.
[TpakTrueckoe 3ansTue Ne9
Pa3nes 4. OcHOBBI Huppepenyuposannwviii | Y3;V5;
MaTeMaTH4ecKoro 3ayem 33;35;36;
aHaJIH3a OK 01 - 05;
OK 09; OK 10; I[IK
1.1; IK 2.5; IIK 3.4 -
3.6.
Tema 4.1 WNHauBuyanbHbIA u bpoHTanbHbIN | V5;
Teopus npenenos YCTHBIE OIPOCHI 35;36;
byHKUIMH 1 [TpakTueckoe 3ansaTue NelO OK 01 - 05;
HEIIPEPBIBHOCTH IIpaktrueckoe 3ansaTue Nel | OK 09; OK 10; IIK 1.1;
byHKIIH TectupoBanue IIK 2.5; TIK 3.4; 1IK3.5;
1K 3.6.
Tema 4.2 WNHauBuyanbHbINA u ¢bponTanbHbIl | Y3; V5;
HuddepenunanbHple | YCTHBIE ONPOCHI 33;35;36.;
ucuucienus pynkuun | TectupoBanue OK 01 - 05;

OJTHOH
NEeNCTBUTENHHON

CamocTosTenbHas pabora
[TpakTuueckoe 3anstue Nel2

OK 09; OK 10; TTK 1.1;
MK 2.5; TIK 3.4; TIK3.5;




IIEPEMEHHOM [TpakTueckoe 3anstue Nel3 1K 3.6.
Tema 4.3 NunuBuyanbHbIN u dbponTanbHBI | Y3; V5;
WNurerpanbHoe YCTHBIE OIIPOCHI 33;35;36;
ucumucienne GyHkuu | TectupoBaHue OK 01 - 05;

OHOU

CamocrosTenpHas pabora

OK 09; OK 10; IIK 1.1;

JIeHCTBUTEIIFHOM [IpakTnueckoe 3anarue Nel4 IIK 2.5; TIK 3.4; TIK3.5;

IIEPEMEHHOM ITpakTueckoe 3ansitue Nels 1K 3.6.

Paznen 5. DjemeHTHI Jugepenyuposannvuii | Y4; Y5;
TeopuM PsSA0B U 3ayem 34;35;36;
TapMOHUYECKOI0 OK 01 - 05;
aHaJIM3a OK 09; OK 10.
Tema 5.1. NunuBuayanbHbIi " dbpoHTANBHBIN | Y4; V5;

OcHOBEHI TEOpUU YCTHBIE OMPOCHI 34;35;36;

YUCJIOBBIX PSIJIOB TectupoBanue OK 01 - 05;

[TpakTrueckoe 3anstue Nel6
[Ipaktuueckoe 3anstue Nel7

OK 09; OK 10; IIK 1.1;
IIK 2.5; TIK 3.4; TIK3.5;
I1K 3.6.




3.2 THUIOBBIE 3AJAHUS UJISA TPOBEAEHUSA TEKYILIEI'O
KOHTPOJIA YCIIEBAEMOCTH

YCTHBIN OIIPOC

1. Onucanme

VYCTHBIN OMpoc MPOBOAUTCS C UEIBI0O KOHTPOJII YCBOCHHBIX YMEHUH H
3HAHUM ¥ TIOCHEAYIOIIer0 aHaiu3a TUMUWYHBIX OIMMOOK U 3aTpyJHEHUM
oOy4Jaronuxcs B KOHIIE U3yUYEHHUS pa3Jiea/TeMBbI.

Ha npoBenenue onpoca orBogutcs 10 — 15 munyT.

[Ipu paboTe 00yyaromMiicss MOKET UCIIOJIb30BaTh JIUTEPATYPY.

2. Kputepum o11eHKH YCTHBIX OTBETOB

Ouenka «5» «OTJIMYHO» - CTYJCHT IOKa3bIBACT MOJIHBICE U TIyOOKHE 3HAHUS
MPOrPaMMHOr0  Marepuaia, JOTUYHO W apryMEHTUPOBAHO OTBEYACT Ha
MTOCTABJIEHHBIN BOMIPOC, a TAKKE JOMOIHUTEIBHBIE BOIPOCHI, TOKA3bIBAE€T BHICOKUI
YPOBEHb TEOPETUUECKUX 3HAHUM.

Ouenka «4» «XOpoIIO» - CTYJICHT MOKAa3bIBACT IITyOOKHE 3HAHUS MPOrPAMMHOIO
Marepuanga, TPaMOTHO €ro M3JIaraeT, JOCTAaTOYHO IIOJHO OTBEYaeT Ha
MOCTaBJICHHBIM BOMPOC U JOMOJHUTEIbHBIC BOIPOCHI, yMelo (OpMYyJIHUpyeT
BBIBOJIBI. B TOX€E BpeMs IPpU OTBETE JIOMYCKAET HECYIIECTBEHHBIEC IOTPEUTHOCTH.
Ounenka «3» «yI0BJIEeTBOPUTEIbHO)» - CTYJCHT MOKA3bIBAET JOCTATOYHBIC, HO HE
rIyOOKHE 3HaHHUS MPOTPaMMHOTO MaTepuania; MpU OTBETE HE JOIMyCKaeT IPpyObIxX
OomuOOK WM TPOTHBOPEUMM, OJIHAKO B (POPMYJIHPOBAHUM OTBETA OTCYTCTBYET
JIOJDKHASL CBSI3b MEXKJY aHAIM30M, apTyMEHTAllMEd W BbIBOJAMU. s monydyeHus
MPaBUJIBHOTO OTBETA TPEOYETCS] YTOUHSIOIIUE BOIIPOCHI.

Ounenka «2»  «HEYAOBJIETBOPUTEJIBbHO» - JlaH  HENOJHBIM  OTBET,
MPEACTABISAIONIMNA  COOOM  pa3po3HEHHbIC 3HAHUS 1O TEeMEe Bompoca ¢
CYIIECTBEHHBIMH OLTMOKAMHU.

3. [IpumMepHbIe BONMPOCHI

Paznen/Tema Bonpocsl

Tema 1.1 Urto Ha3bIBaeTCS MaTpULIeit?
Marputisl. UTto Ha3bIBae€TCSI MAaTPULIEH-CTPOKOH, MaTpUIleH cTonomoM?
Onpenenurens Kakue MaTpuilsl Ha3bIBAIOTCS MPSIMOYTOJIBHBIME, KBaIPATHHIMU ?

KBaJIpaTHON MaTpULIbI. Kaxue matpuiisl Ha3bIBalOTCS PaBHBIMU?

UYro Ha3bpIBacTCs INIABHOM AMATOHAIIBI0 MAaTPULIBI?
Kakas maTpunia Ha3pIBaeTCsl €IUHUYHON?

YTo 3HAYUT TPAHCIIOHUPOBATH MATPUILY?

Yrto Ha3bIBAIOT ONpEIEaUTENEM 2 U 3 TOPSAKOB?
IlepeunciuTh CBOKCTBA ONPENCIIUTEIIEH.

lO UYro Ha3z MuUHOpOM? ANredpanyeckuM J0MOTHEHUEM?

11.Kak BBIUMCIUTh ONpeenuTeNs o Teopeme Jlammacca?

LCoNOOAWNE

Tema 1.2 1. Yro HazbIBaroT onpeaenuTenaeM 2 u 3 mopsaKoB?
Cucrembl nuHeHHBIX | 2. Kak BBIUMCIUTB OonpeenuTens no reopeme Jlammacca?
anredpandyecKux 3. UYro wHa3plBaeTCs CHUCTEeMOW JIMHEHHBIX ypaBHeHHWil? Ee




YPaBHEHUM.

pemeHuem?

4. Kakas cucrema Ha3bpiBaeTcs coBMecTHOW? HecoBmecTHOI?
OIpEIEIIEHHON? HEONPEeeIEHHOM?

5. Kakue CHCTEMBI JIMHEUHBIX
OJIHOPOJIHBIMU U HEOJAHOPOIHBIMU ?

6. Kak 3anucats OCHOBHYIO M PacIIMPEHHYIO MAaTPHILy CUCTEMbI?

7. CdopmymupoBarh Teopemy Kpamepa. Korma treopemy Kpamepa
MPUMEHSTH HeJb34?

8. ChopmynupoBaTh alIrOpuT™M pPEHICHUS CUCTEMBI JIMHEHHBIX
ypaBHeHul MetoqioM ["aycca?

ypaBHEHUH  HAa3bIBAIOT

Tema 2.1 KoMruiekcHble
quciia

1. OnpeneneHue KOMIUIGKCHOTO  4HCJa,, YacTHBbIE CIIyYaw,
OCHOBHBIE€ COOTHOIIICHMS.

2. Ompenenenue COMPSIKEHHBIX H MIPOTUBOTMOIOKHBIX
KOMIIJIEKCHBIX YHCE.

3. Ompexenenne MOy KOMIUIEKCHOTO YHCIIA.

4. T'eomerpuyeckoe HU300pakeHUE KOMILIEKCHOI'O yucia,

COIPSDKEHHBIX U TPOTUBONOJIO0KHBIX KY.

5. MleiicTBus HaJ KOMIUIEKCHBIMM YHCJIaMH, 3a/laHHbIMH B
anreOpanyeckoit opme (OTpeIeIeHUs] 1 CBOMCTBA).

6. Kakne 3aKkOHOMEPHOCTH MOXHO YBHJETh y CTENEHEW MHUMOU
€IUHULILI?

7. ANTOpUTM TepeBoJa KOMIUIEKCHOTO YMCIia U3 OJHOU (OpPMEI B
JIpYrylo.

8. I[CﬁCTBHH Hanqg KOMIIJICKCHOI'O qucia,3aJaHHbIMHA B

TPUTOHOMETPHUECKOH U MOoKa3aTeabHol (hopmax.

Tema 3.1 1. ChopmynupoBaTh onpesaeneHne BEKTOpa, MOJIYJIsl BEKTOPA.
AHanmutaueckas 2. UTo HA3BIBAIOT HYJEBBIM BEKTOPOM?
TEOMETPHUS Ha | 3. Kakue BeKkTOpHI Ha3bIBalOT KOJUTMHEapHbIMU? KoMinanapHbMu?
IIJIOCKOCTH. 4. Kak HaiiTu cyMMy BekTopoB? PazHocTh?
5. B yem 3akmrouaercs npaBuiio TpeyronbHuka? [lapamienorpamma?
6. Kak Haiiti ;uimHy BekTopa?
7. Kak HallTM KOOpAMHATBI BEKTOpa, 3aJ@aHHOIO KOOPJIMHATaMHU
Hayasa ¥ KoHua?
8. UYro Ha3 mpou3BeI€HUEM BEKTOpA HA YUCI0?
Tema 4.1 1. ChopmynupoBaTs onpeneneHrue 6€CKOHEUHO Majol (PyHKITUH.
Teopus npezenos | 2. IlepeuncinTh cBOHCTBa OECKOHEYHO MO BETUYNHBI.
byHKIUH u | 3. Ilepeuncianuth cBOICTBA Mpeena.
HENPEPBIBHOCTh 4. 3anucaTh 3aMeyaTeIbHbIE IPEIeIbI.
GYHKIUH. 5. CdopMynupoBaTh METO/Ibl PACKPBITUSI HEOTIPEAETICHHOCTEH.
6. CopmynupoBaTh OINpeleleHue OJHOCTOPOHHEro  Ipejena
GyHKIHN.
7. Kak Bel nonnmaere x >5-0; x >-3+07?
8. Kakas (yHKIMSI Ha3bIBa€TCSl HETIPEPHIBHOM?
9. Knaccudukanus TOUeK pa3pbiBa.
Tema 4.2 1. B uyem 3akmiouaercss (GU3NYECKUN, TE€OMETPHUUECKUH CMBICI
Huddepennunanbuble IIPOU3BOIHON?
ucuncienuss  ¢yHkumu | 2. Chopmynupyiite TeopeMy O CBs3H JTUPPEpEeHIIPYyEMOCTH

OOHOW JeWCTBUTEILHOU
TIEPEMEHHOM.

(byHKINU C €€ HeMTPEePBIBHOCTHIO.
3. ChopmynupyiTe 1 3anUIIUTe MpaBuia qudGepeHIMpPOBaHUSI.




4. TlpoBepbTe ceOs Ha 3HAHWE TAOIHIIBI MPOU3BOJIHBIX OCHOBHBIX
byHKIHIH.

5. KakoB MexaHH4eCcKui CMBICII BTOPOM MPOU3BOIHOM?

6. ChopmynmupoBarh  ompeneneHue  Bo3pacrawpmiei  (yObIBarol
byHKIMN.

7. Tlpusnaku Bo3pacTaHus (YObIBaHUS) (YHKIIHH.
8. Matp ompenenenue skcTpeMyma (GyHKIHH.

9. Anroputwm uccienoBaHusi GyHKIIMH HA MOHOTOHHOCTb M 9KCTPEMYN
10.ITpu3HaKH BBITYKIOCTH (BOTHYTOCTH) (DYHKITHH.

11. Anroputm uccnenoBanus GyHKIIMH HA HAUIMYKE TOYCK meperuoa.

Tema 4.3
NurterpansHoe

ucuucieHue  (QyHKIUU
OHON JE€HCTBUTEILHOU

IIEPEMEHHOM.

1. Onpenenenne u 0603HAUEHHE MEPBOOOPA3HON I DYHKIIHH.

2. OmpeneneHue HEONMpEAEICHHOro wuHTerpana. lcmomnb3yemoe
0003HaYEeHHUE.

3. CBoiicTBa HEOIpeIeIEHHOTO HHTETpaa.

4. B qeM 3aKJTF0YaeTCs METO[ HETIOCPEICTBEHHOTO
UHTETPUPOBAHUS?

Kakyio ¢urypy Ha3pIBalOT KpUBOJWMHEHHOW Tpamenueii?
CdhopmynupoBaTh onpeaeseHre ONpeaeIEHHOT0 HHTETpaa.

B uém 3akmirouaeTcst ero reoMeTpuYeCcKuil CMbICI?

Kakomy nelicTBrI0 00paTHO HHTErpUpOBaHUE?

. Kak MOHO IpOBepuUTh MPaBUILHOCTh BBIYUCIECHUS HHTErpasia?
10.Chopmynupyiite teopemy Hretorona-JleiiOnnma. Kak ¢ eé
MIOMOILbIO BBIUUCISIOTCS ONpPEAEIEHHbIE MHTETPabl?
11.TlepeuncianTe OCHOBHBIE CBOMCTBA OINpPEACIEHHOTO HMHTETpasa.
12. HazoBuTe cnocoObl pemieHusl OmpeneiaéHHbIX HMHTErpajoB.
Kakpe  ornuumst B peIIEHMM  METOJOM  TOJCTAaHOBKH
ONpeIeIEHHBIX U HEONPEACIEHHBIX HHTErPajioB?

©CoNo O

Tema 5.1.
OCHOBBI
YHUCIIOBBIX PSJIOB.

Teopuu

Yto Ha3bpIBa€TCS YUCIOBBIM PsiioM?

UYTto Ha3 yacTUYHOI CyMMOU psiaa?

Kakoii psig Ha3bIBaeTCs cXoAsmumces?
CdopmynupoBaTh NPU3HAKH CXOAUMOCTH PSJIOB.
Urto Ha3wiBaroT psiioM Teimopa?

Yro HaszpiBaroT psgoM MakinopeHa?
CdopmynupoBats ornpezenenue psga Oypee.

NogakrowhE

1. Onucanue

TECTbBI

TecTsl TIPOBOIATCS C IIENBI0 KOHTPOJS YCBOCHHBIX YMCHUH, 3HAHUU |
MOCJICYFOIIETO aHajdn3a THIWYHBIX OIMMOOK (3aTpyIHEHUH) OOydYaroImuxcs B
KOHIIE M3YYEHHUsI Pa3/Iesia/TeMBI.

Ha Bemmonnenue tecta otBoautcst 10 — 20 munyT.

2. Kputepum oneHku

Ouenka Kosm4yecTBO BepHBIX 0TBETOB

«5» - OTIINYHO

Brmomnaeno 91-100 % 3aganwnii

«4» - xopo1o

Brimonaeno 76-90% 3aganui

«3» - YAOBIETBOPUTEIBHO Brinonneno 61-75 % 3ananuii

«2» - HEYAOBJICTBOPUTCIBLHO

Brimmonaeno se 6oiiee 60% 3amanuii




3. IlpuMepHbIe TecTOBbIE BONPOCHI/ 3aJaHUSA
Tema 4.2
Juddepenunanbabie UCUUCTCHUS PYHKIIMA OJHOM EHCTBUTEIBHON MepeMEHHON

1 Bapuant

Ilpu evinonnenuu 3adanuti Al - A8 neobxooumo npocmasume Homep 8apuanma
omeema, KOmopbwlti COOmMeemcmseyem Homepy 8blopannozo Bavu omeema

Al. Haitnure npoun3BoaHyto GyHKUUU y = 3x2 + 5x + 4

1) y' =6x+5 3) y=3x+5

2) y'=x>+x+1 4) y' =6x*+5x+4

A2. Haitnute npou3BoHy10 GYHKIMH y = sin(2x + 1)
1) y' =cos(2x + 1) 3) y'=tg(2x + 1)

2) y'=2cos(2x+1) 4) y' =2sin(2x +1)

A3. Haiinute npon3BOoHYIO BTOPOTo mopsiika GyHKIUU y = 3x3 + 2x% + 5x — 1
1) y'=9x?+4x+5 3) y"=6x+5
2) y" =18x +4 4) y" =3x3 + 2x% + 5x

A4. Haitnure yriioBoil KO3 (UIUEHT KacaTelIbHOM, IPOBEIEHHOMN K Irpaduky
byskun y = x3 + 3x? + 1 B Touke  X=1
1) k=9 2) k=3 3) k=6 4) k=0

AS. Ilo rpaduky ¢pyHKUINH, N300paKEHHOMY Ha PUCYHKE, ONIPEIEIUTE, HA KAKOM
POMEKYTKE MPOU3BOAHAS TAHHOU (DYHKIIMH MOJOXKUTEIbHA

v

4D 2 (44 3) (L4 4) (o)
A6. Haitnute npou3Boauyto GyHKIMK y = 3e* + Inx
1) y’=3+§ 3) y’=3ex+§
2) y' =3e3* +§ 4) y' =3e* + Inx

A7. Onpenenute abCcKCcCy BEPIIMHBI MapadoOabl y = x2 —x — 1
1) x=1 2) x=2 3) x=0,5 4) x=-2

A8. I'paduk Gpynkumu y=Ff(X) Ha npomMeKyTKe x € [1; 3] BBIMYKIIBIN BBEPX.
Omnpenenure NOBeACHUE MPOU3BOIHON BTOPOTO MOPAIKA HA TAHHOM MPOMEKYTKE.



1)  f'm<o 3) f"(x)=0
2) f"(x)>0 4) f"(x) HE OIpeaeiieHa

Omeemom na 3ad0anusi Bl — B3 donicno Obimv Hekomopoe 4ucio uiu uHmepeal

B1. HaiinuTte ckopocTh u3aMeHeHus QyHKIUU y = x3 — 2x% — 5 B TOUKE X=2.
B2. Haligute npomMexxyTku Bo3pacTaHusi GyHKIMU y = x* — 8x% + 3
B3. Haitnute Touku neperuda rpaduka GyHkmu y = x* — 2x3.

Koy Kk Tecty

No Bompoca Al | A2 | A3 A4 | AS A6 | A7 | A8 | BI B2 B3

bykBa [2: 0]
MIPaBUILHOTO 1 2 2 1 3 3 3 1 4 SN
[2; +o0)
OoTBETa

0:1

TecT cocrout u3 4 BAPHAHTOB II0 11 BOIIPOCOB B Ka>KIOM.
BpeMH, pPaCcCUNTAHHOC HA BBIIIOJIHCHUC TCCTA — 20 MUHYT.

CAMOCTOATEJIBHASA PABOTA

1. Onucanue

CamocrosiTenbHass paboTa MO paszjaesaM/TeMaM BKIIOYAaeT paldoTy 1o
CaMOCTOSITEIFHOMY HM3YYEHHIO OOYyYaroIUMHUCA pPsAa BOMPOCOB, BBIMTOJHEHUS
JIOMAIITHUX 33JIaHUH, TOATOTOBKY K MPAKTHUECKUM 3aHITHSIM.
Ha camocTosiTensHOE M3yYeHHE MPEICTaBICHHBIX HUXE BOIIPOCOB U BBHIIIOJIHEHUE
3alanuid oTBOAUTCS 15 - 45 MUHYT.

2. Kpurepum OeHKH CaMOCTOSATEILHON padoThl

5» «OTJIMYHO)» - B CAMOCTOSATEIHHOM paboTe J1aH MOJHBIN, pa3BepHYTHIA OTBET Ha
MOCTaBJICHHBIC BOMpPOCHI. M3n0keHHe 3HaHWI B MUCHMEHHON (opMe IMOJHOE,
CUCTEMHOE B COOTBETCTBHM C TPEOOBAHMSIMHU Y4eOHOM MporpaMmbl. 3HaHUE 00
00BEKTE IEMOHCTPUPYETCS Ha (POHE MOHMMAHHUS €r0 B CHCTEME JTAHHOW HAayKH H
MEKIMCIMIUIMHAPHBIX CBA3€H. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
WCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.

«4» «XOpoLIO» - B CAMOCTOATENBHON paboTe aH MOJIHBINA, pa3BEPHYTHIM OTBET Ha
MIOCTABJICHHBIA BOIIPOC, IIOKA3aHO YMEHWE BBIACIHWTh CYLIECTBEHHBIE U
HECYILIECTBEHHbIE  Mpu3Haku. MwMerommecs y  oOydaromierocss  3HaHUSA
COOTBETCTBYIOT MHUHMMAJIbHOMY OOBEMY COJEp)KaHUs MPEAMETHON MOJATOTOBKH.
N3noxenne 3HaHWN B MUCBMEHHOU (hOpME TOJTHOE, CUCTEMHOE B COOTBETCTBHUU C
TpeOOBaHUsIMU y4eOHON MporpamMMbl. BO3MOXHBI HECYIIECTBEHHBIE OIIMOKH B
dopmynupoBkax. OTBET JIOTMYEH, MW3JI0XKEH JUTEPATypHBIM  SA3BIKOM C
WCIIOJIb30BaHUEM HAYYHON TEPMUHOJIOTHH.




«3» «YAOBJETBOPHUTEJBHO» - JaH HEAOCTATOYHO IIOJIHBIA M HEJAOCTaTOYHO
pa3BepHyThI O0TBET. JlomyIieHbl OMMOKM B PACKPBITUM MOHATUH, YIOTpeOIeHUN
TepMuHOB. OdopMmieHne TpeOyeT MOMpaBoK, KOPPEKIIUH.

«2» «Hey/IOBJIETBOPUTEJbHO» - JaH HEIOJIHBIA OTBET, MPEACTABIISIIOLIUN COO0M
pa3po3HEHHbIE 3HAHUS IO TEME BOIpOCa € CYIIECTBEHHBIMU OIIMOKAMH B
onpeneneHusix. M3noxkeHne HErpamMOTHO, BO3MOXHBI CYIIECTBEHHBIC OIIHMOKH.
OTCyTCTBYE€T HHTEpPEC, CTPEMIICHHE K JOOPOCOBECTHOMY U KAUYE€CTBEHHOMY
BBITNIOJIHEHHIO YUEOHBIX 3aJaHUil.

3. [IpumepHbIe BONPOCHI JIA CAMOCTOATEIbHOT0 U3Y4YeHUsI

Tema 3.1 AnanuTudeckas reoMeTpus Ha IIIOCKOCTH

1) 3anucaTh OINpPEAEICHUE OKPYKHOCTU M
€€ YpaBHEHUE.

2) 3anucaTh ONpENEJIEHUE DBJUINICA, €ro
HKCLIEHTPUCUTETA. 3allicaTh €ro KAHOHMYECKOE YpaBHEHUE.

3) 3anucaTh OnpenesieHue TUnepooibl, ee

9KCHOCHTPUCUTCTA. 3anucaTth €€ KaHOHHMYECKOE YPaBHCHHUC.

4. llpuMepHbIe 3aaHUs JJI51 CAMOCTOSITE/ILHOI padoThI

Tema 4.2 JludbdepeHnumanbable UCUUCICHUS (YHKIIMH OIHON JICHCTBUTEIBHOM
MIEPEMEHHOU

Haiitu npousBonuyro pyHkmmm (1 —4):

1. y:—zxg—gxs—Zx‘q‘—§
9 5 5
1
2. =3tgx — =
y =93 3
3. y=e"—4sinx
4. y=4x’sinx
5. Haiinute 3HaueHue Nmpou3BOAHON (PYHKIHH y = B TOYKE X, =—4.

Tema 4.3 HWurerpanpHoe uUcCYUCICHHE (YHKIMM OJHOM JIEWCTBUTEILHON
TIEPEMEHHOU

1)  BeruucauTs HHTerpanm METO/IOM HENOCPEACTBEHHOTO HHTErPUPOBAHMS
a)J.(E—BX)dx 6)[( 3X+6Jd 6) J.(\/ﬂ—4)2dx 2) J'cos?xdx
X

0) j(3x3 —4x?)dx



2) Jnsa  GyHKIMH f(x):—i3 HaiiTH TepBooOpa3Hylo, TpaduKk KOTOPOH
X

IPOXOIUT uepe3 Touky M(1;-2).

5. llpumepHbIe POPMBI OTYETHOCTH Pe3yJIbTATOB CAMOCTOSTEIbHOM PadoThl
Coobuienue

3amuTa cooOIIeHHs paccuuTaHa Ha 5 - 7 MUHYT.

YpoBHU ycBOeHHsS y4eOHOW WH(pOpMaluu:  MPOAYKTHBHBIN (IJITAHUPOBAHUE U
CaMOCTOATEJIbHOE BBINOJHEHUE JAESITEIBHOCTH, PEIIEHNE MTPOOJIEMHBIX 3a/1ay4).

ITPAKTHYECKOE 3AHATHUE

1. Onucanue

B xome mnpaktuueckoro 3aHsATHs oOydaroluecss MNPUOOPETaroT YMEHus,
IpeayCMOTpEHHbIE paboyeil mnporpaMMoi ydeOHOM JHUCUMIUIMHBI, y4aTcs
UCIIOJIB30BaTh  (POpMyJbl, TMPUMEHSITh  pa3IMYHble  METOAMKM  pacuera,
aHAIM3UPOBaTh IOJYYEHHBIE pE3yJbTaTbl M JIeJIaTh BbIBOJABL, OMNHUPASICh Ha
TEOPETHUYECKHUE 3HAHUS.

Coneprxanue, Tanbl MPOBEACHUS MPAKTUYECKOTO 3aHSTHS MPEICTABICHBI B
00s3aTeNIbHOM NpUJIOKeHHH MeToAnyecKHe YKa3aHUsl 10 MPOBeICHUIO
NPAKTHYECKUX 3AHATHI 110 IUCHUILTHHE.

IIpn OlEHMBAaHWM MPAKTHYECKOIO 3aHATHSA YUYHUTBIBAKOTCSA CIEAYIOIINE
KPUTEPUHU:

- KQUeCTBO BBIIIOJIHEHUS pa0OTHI;

- KauecTBO 0(OPMIICHHUS OTYETa 10 padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IIPHU 3aLUTE PAOOTHI.

Hampumep, ocHoBHas 1enb mnpaktudeckoro 3austus Neo/  «KomruiekcHbIe
yuciaa B Kypce AJIEKTPOTEXHUKW»:  COBEPIIEHCTBOBAHUE YMEHUNW U HAaBBIKOB
MPEICTABIICHUS HANTPSDKEHUS U TOKA C IPUMEHEHUEM KOMIUIEKCHBIX YHCEN; pacyeTa
LEMU NEPEMEHHOr0 TOKa KOMIUIEKCHBIM CIIOCOOOM.

Ha npoBeaenne nmpaktudeckoro 3auatus otBogutcs 90 MUHYT.

Jns  gopMupoBaHusi  pe3yJbTaTOB  OOyYE€HHS HEOOXOAMMO  CIEAYIOIee
o0opyJl0BaHUE: MHCTPYKLMOHHAs KapTa, OJIaHKU 3aJaHHi, KOHCIEKThl 3aHSATHUH,
MUKPOKAJIbKYJITOPBI.

2. Kputepuu o1ieHKH MPAKTHYECKOT0 3aHATHS

5» «OTJAWYHO» - CaMOCTOSTEIPHO W  TPAaBWJIBHO  peIIMI  y4eOHO-
po(heCCHOHANIFHYIO 3a7auy WU 3aJaHue, YBEPEHHO, JIOTUYHO, TTOCIICI0BATEIIHHO
¥ apryMEHTHPOBAHHO H3JIaraJl CBOE PEIICHHE, WCIOJIB3Ys MOHSATHUS, CChIIAsCh Ha
HOPMAaTHBHO-TIPABOBYIO 0a3y.



«4» «X0pomo» - CaMOCTOSITEIbHO U B OCHOBHOM MpPaBMJIBHO pEUIM Y4eOHO-
poecCHOHANTBHYIO 3a/1auy WM 3aJaHue, YBEPEHHO, JIOTHYHO, MOCIEI0BATEIIEHO
U apryMEHTUPOBAHHO M3JIaraj CBOE PEIICHUE, UCTIOIb3Ys MOHATHS.

«3» «yI0BJIETBOPUTEJIBLHO» - B OCHOBHOM pEIIMI Y4eOHO-TTPO(PECCHOHATBHYIO
3aJjady WM 3aJaHue, JOMYCTWJI  HECYLIECTBEHHbIE  OWIMOKH,  ciabo
apryMEHTHPOBAJI CBOE PEILICHUE, UCTOJIb3YsI B OCHOBHOM MOHSATHSI.

«2» «HEYI0BJIETBOPUTEJIBHO» - HE PEIIMI y4eOHO-NPO(PECCHOHATBHYIO 3a7auy
WM 3a]aHHe.

3. [IpumepHbIe 3a1aHusI

Bapuanr 1
1. Ucxonnsie ganubie: R=80 OmMm, X;=60 OM. OnpeaenuTte moaHoe COMPOTUBIICHUE
AIEKTPUYECKOM IICTH.
2. Ucxonubie mannbie: R=80 Om, X=60 O™, x =24 OM. Omnpenenure MOJHOE
COMPOTUBJICHUE TIETIH.

3.1 osnexkTpuueckod  menu  (CM  puUC.)  HaAWTH R1 R2
COIIPOTUBIICHUE U TOK Ka)KJIOW BETBH, IOJHBIA TOK LEIH,

PEAKTUBHYIO, aKTUBHYIO U MOJHYIO MOITHOCTH IIEIIH. L
Hcxonnasie nanaesie: U =360 B; R; =12 Om; x. = 10 OMm;

[IpakTrueckoe 3aHsTHE pa3padaThiBacTCs B 4 BapHUaHTaX.



4. OHEHOYHBIE MATEPHAJIBI V1A MNPOMEXYTOUYHON
ATTECTAIIMA ITO YYEBHOU JTUCIHHUIIJIMHE

[IpenMeToM OLIEHKH SIBISIIOTCS C(HOPMHUPOBAHHBIC YMEHHMSI M 3HaHUSA, a TaKkKe
JUHAMHKA OCBOEHHUS oOOmmMX u mpodeccnoHaNbHbIX KoMmmneTeHImid. OleHka
OCBOGHHUSI y4eOHOW AUCHMIUIUHBI TpeaycMaTpuBacT (GopMy MNPOMEKYyTOUHOU
aTTecTalluu — ouggepenyuposannsiii 3auen.

®opMa NPOMEKYTOUHOM aTTeCTAUMN

4 cemecTp

Hughgepenyuposannviii 3auem

JNDDOEPEHIIUPOBAHHBIN 3AUET

1. YcaoBus arTecTALUM: aTTecTaius MIPOBOJIUTCS B dbopme
nuddepeHIIMpOBaHHOTO 3a4yeTa M0 3aBEPIICHUI0 OCBOCHHS Y4eOHOIo MaTepuaia
JUCIUTIIAHBI U TIOJIOKUTEIBHBIX PE3yJIbTaTaX TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH.

2. Bpems arrectanuu: Ha mpoBeacHue aTTecTallil OTBOJAUTCS 2 aKaJeMUUICCKHIX
Jaca.

3. [lnan Bapuanrta

KonuuectBo BapuaHTOB 3ajaHus i 3k3amenyromerocs — 4. Kaxawrii
BapUaHT BKIIIOYAET B CEO:
o TecT U3 15 BOmpocos;
° 2 3amaun o pucumiuinae EH.01. Matemaruka.
TecToBple 3agaHusi, NpPEACTaBICHBl B (QopMe 4YeTKO Cc(HOpMYJIUPOBAHHBIX
BOIIPOCOB,  HCKJIIOYAIOMIMX  HEOJHO3HAYHOCTh OTBETa TECTHPYEMOro Ha
TpeOOBaHMs 3aJlaHus, U HE COJIepKaT MOJICKa30K HU B (POPMYJIHPOBKE TECTOBOIO
3a/laHds, HU B TpeajaraéMbIX OTBETaX, a TaKXe€ HE COJAEpXaT MOBTOPOB WIIU
JBOWHBIX CUTyalUN.

4, Oouue ycJoBHsI OLleHUBAHMS

OneHka 1O NIPOMEKYTOYHOM aTTECTAlldd HOCUT KOMIUICKCHBIM XapakTep H
BKJIIOYAET B ceOs:

- pe3yabTaThl MMPOXOXKICHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH;

- pe3yJIbTaThl BHIIIOJIHEHHS aTTECTALIMOHHBIX 3aIaHHH.

5. Kputepum onenku.

Ouenka Kosm4yecTBO BepHBIX 0TBETOB

«5» - OTIINYHO Brmmoaeno 91-100 % 3aganuii




«4» - X0poI110 Brimmonaeno 76-90% 3aganui

«3» - YIOBJIETBOPUTEIHHO Brinonneno 61-75 % 3amanuii

«2» - HEYJIOBJICTBOPUTEIBHO Brmoaneno e 6oiee 60% 3aganuii

6. IlepeyeHb BONPOCOB 1J1s1 pPoBeaeHUus AU GepeHInPOBAHHOIO0 3a4eTa

1. Urto HaszpiBaeTca Marpuuei? Buasl marpun. Kakume wmaTpuisl
Ha3bIBAIOTCS PABHBIMU ?

2. Uto Ha3pIBaeTcs TIJaBHOW JuaroHanbio Marpuubl? Kakas Marpuia
Ha3bIBAETCA IUArOHATBHON? €TUHUYHON? TPEYTOIBHOMN ?

3. YTo 3HAYUT TPAHCHOHUPOBATH MaTpHILy? UTO Ha3bIBaeTCAa CyMMOI MaTpuLl?

4, Uto Ha3biBaeTCs MpoU3BEJCHHEM MaTpuilbl Ha uyucino? Kak HalTu

npous3BeeHUEe JByX Martpun? B  yeM coCTOMT 00s3aTelbHOE  YCIIOBHE
CYILIECTBOBAHMSI IPOU3BEACHHS MaTPHUIL?

UYro Ha3pIBaIOT onpenenureneM 1, 2 u 3 nopsiakoB?

[IepeuncauTh CBOMCTBA OIIPEACIUTENEH.

Yro Ha3pIBatOT MUHOPOM? ANredpandeckum JTOIOJTHEHUEM?

MeTonbl BBIYUCIIEHUS ONPEIETUTENCH.

Uto Ha3bIBaeTCS CUCTEMOW JIMHEWHBIX ypaBHeHUI? Ee pemenuem? Kakas
CHCTEMa  Ha3bIBAETCS COBMECTHOM? HecoBmecTHOM? ONpeeICHHON?
HeomnpeneneHHon? Kakue mnpeoOpa3oBaHusi ypaBHEHHH B CHCTEME MOXHO
BBITIOJIHSTH?

10. CdopmymupoBats Teopemy Kpamepa. Korga teopemy Kpamepa npumeHsaTs
HEJb357

11. Kak pewmuTh cucteMy JUHEHHBIX ypaBHeHUH wmeTtogom [aycca? Yto
MOHUMAIOT MO/ «0OPAaTHBIM XOA0M»?

12.  OmpepneneHue KOMIUIEKCHBIX YHCEN, UX H300pakeHre Ha MITIOCKOCTUH. Mo-
IyJIb ¥ apTYMEHT KOMIIJIEKCHOI'O YHMCIIA.

13. AnreOpaundeckasi, TPUTOHOMETpUYECKas U TOKa3aTeslbHAs (POPMBI 3aMKCH
KOMIIJIEKCHOT'O YU CJIa.

14.  Omnepanuu Han KoMiwieKCHbIMUA unciiamu. @opmyna Myaspa. Kopuu u3
KOMILIEKCHBIX uncen. @opmyiia Diiiepa U e€ NprUMEHEHHUE.

15. TlpuMeHeHHE KOMITJIEKCHBIX YHUCEN MPHU pacyeTe AMEKTPUUECKOM LEMH.

16. Ompenenenue BekTopa. Oneparyu HaJl BEKTOpAMU, UX CBOMCTBA.

17. Kak cnoxuTts (BbiuecTb) aBa Bektopa? IlocTpoeHre BEKTOPHBIX IHarpamM.
18.  KpuBble BTOpOTo mopsiika: OKPY>KHOCTb, JUTUIIC, TUTIepOoia, mapadoa.

19. Ilpsimas Ha JIIOCKOCTU. YpaBHEHUS MPSIMOM HA MJIOCKOCTH.

20.  UYro Takoe ¢pynkuus? Ilepeunciante OCHOBHbIE CBOMCTBA (YyHKIIUHA.

21. Kaxkue BuabI 3JIeMEHTAapHBIX (PyHKIMI Bbl 3HaeTe? JlaliTe UM omnpeiesieHue.
22. llpenen ¢pynkuuu B Touke. CBOMCTBA mpesea.

23. 3ameuaTeNbHbBIC TTPEACTHI.

24.  PackpsiTe HEOTPEIETEHHOCTEH.

25. HenpepsiBHBIE PYHKITNHN U UX CBOMCTBA.

26. OnpHOCTOpOHHUE Tpenesbl. TOUKHM pa3phiBa, UX KiIacCUpUKAIIISI

©oo~No O



27. Urto Takoe mpousBoaHasA? B yeM reomeTpuyecKuii 1 MEXaHUUYECKUN CMBICT
IPOU3BOTHOM?

28. llepeumcnure TNPOU3BOJIHBIE OCHOBHBIX  OJJEMEHTAPHBIX  (QYHKUUH.
[Ipon3BonHass CyMMBbI, HpOM3BEACHUSA, dYacTHOro. IlIpowsBomHas cioxHOM
byHKIIH.

29. Uro Ttakoe muddepennupoBanue ¢yuaknuu? Ilepedncnute OCHOBHBIE
npasuiia AU PepeHInpoOBaHuUS.

30. IIpousBoaHas cioxxHol GyHKIMU. [Tporu3BOAHBIE BBICIIMX MOPSIKOB.

31. IlpumeHeHue MPOU3BOAHON K HAXOKICHUIO SKCTPEMYMOB (PYHKIIUH.

32.  BBINYyKJIOCTh, BOTHYTOCTh I'paduka GyHKIIMH, TOUKH TIeperuoa.

33. ITlonHoe uccnenoBanue GyHKIUN U MTOCTPOCHUE IPaHKOB.

34. Kakas ¢yHKIUsS Ha3pIBaeTcs IepBooOpasHoit mma  pymkium - f(X).
[lepeuncnure cBoMcTBa MepBooOpa3Hoi. Yem oTauyaroTcs Jpyr OT Jpyra
pa3JIMyYHbIC TIepBOOOpa3HbIe QYHKIMH [T nanHou pyHknu f(X)?

35. Jlaiite ompeneneHne HeompeaeneHHoro uarerpana. Ilepeuncnure cBoicTBa
HEOTPEIEeIEHHOTO UHTErpasa.

36. Kakoe neiictBue Ha3piBaeTcs HHTErpupoBaHreM? Kak mpoBepuTh pe3yibTat
uHTEerpupoBanus? Yemy paBHa MPOU3BOAHASA OT HEOIPEEICHHOTO HHTETpaa?

37. llepeuncnure OCHOBHBIE TAOJWYHBIC HEOIPEICICHHBIC MHTETPAIBL.

38. J[laiite ompeaeneHHWEe  KPUBOJIMHEWHON  Tpameluu, OMPEICICHHOTO
uHTerpana. Ilepeuncnure cBolicTBa ONPEAECIIEHHOTO HHTETPaJa.

39. Cdopmynupyiite Teopemy Hpiotona — JleiiOnuna. B uem cxoactBo u
pasauyure HeOoNpeaeIeHHOrO U ONPEAEIEHHOIO HHTErpaioB?

40. Kak BBIYHCIHUTH IUIOMIAb IUIOCKOW (UTYpBI C TOMOIIBIO HHTETpaia
(cocTaBbTE CIIOBECHBIN aJIrOpUTM)?

41. Ilepeuucnure 00JaCTH NPUMEHEHUS WHTErpana, Ha30BUTE BEJIIMYUHBI,
KOTOPBIE MOKHO BBIYUCIIUTH C TIOMOIIBIO MHTETpaa.

42. MeToasl UHTETPUPOBaHUS (HEMOCPEACTBEHHOE WHTETPUPOBAHUE, BBEIICHUE
HOBOU NIEPEMEHHOM - METO]T TIOJICTAHOBKH, UHTETPUPOBAHUE TI0 YACTSIM).

43. UYwucnosele psagel. CxomuMocTh W cymma psga. Heobxomammoe yciaoBue
CXOJMMOCTH psa.

44. Tlpusznaku cxonumoctu Jlanambepa u Komn.

45.  Psap Teitnopa. Psan MaxknopeHa.

46. Psagst Oypre.

47. Tlpocteie u cioxHbie rapMOHUKU. CliokeHHEe TpapuKOB TapMOHUYECKHUX
Kosie0aHui

7. IlpuMepHBbIH BapUaHT 3a/laHuil AJs1 npoBeaeHus nuddepeHIUPOBAHHOTO
3a4era
Bapuant - 1



3ananue 1

Bonpoc:

Onpenenurens MaTPULIBl CUCTEMBI IMHEHHBIX YPABHEHUI
3x—5y =13

{Zx +7y =81

Bvibepume ooun u3z 4 eapuanmos omeema:
a) 31;
0) 11;
B) -31,
r)-11.

3ananue 2

Bonpoc:
Haiinute npoussoanyro Gpynkuuu Yy = e* — 0,9x 2

Buvibepume ooun u3z 4 eapuanmos omseema.
a)y' =xel-18x;

0)y =e*—138x;
B)Y' =e*—0,3%3
r)y' =e*-0,81x.
3aganue 3
Bonpoc:

Haiinure 3HaueHre NPOU3BOAHON PYHKIUHU y = Xx° +4x* —11 B TOUKE X=3

Buvibepume ooun uz 4 eapuanmos omseema.
a) 15;
0) 33;
B) 51;
r) 52.

3ananme 4
Bonpoc:

Touka ABMXKETCS NPSIMOJMHEWHO IO 3aKOHY S(t)zt3 — 2t°. Haiitu
CKOPOCTh IBMKCHMS JTOW TOYKH B MOMEHT BpeMeHHU (=2

Buvibepume ooun uz 4 sapuanmos omeema:
a) 20;

0) 0;

B) §;



r) 4.

3amanue 5
Bonpoc:

JIaHHBI UHTETpA paBeH

2
j 2xdx
0

Bvibepume ooun u3z 4 eapuanmos omeema:
a) 0;

0) — 4,

B) 4

r) 8.

3ananue 6
Bonpoc:

Bri6epure gurypy, miomaas KOTOPOil BeIpaxaeTcs q)opMyﬂoﬁj f (x)dx

Buvibepume ooun uz 4 eapuanmoe omseema:

b
b
i
a V =
W=t
a)
b
w=Tia)
b
=] I:I X
0)
"y
y=1ix) 4
"’Tf
a CI b }(
B)
> /
j% ; ;=9EI)
a o b s
r)




Bonpoc:

. Bx?—3x+2
1.3nauenue npexena |im

2 22 T% HaBHO
o AX2 +2x -1 p

1)0; 2)o;  3)5; 4)1.25

3ananme 8
Bonpoc:

Haiitn KoOpAMHATBI CyMMBI BEKTOPOB

a{-2,53-25}, b{23 -354}
A) {4,3; 5;2,1}, ©){2,1; 2;2,9}, B){0,3; 2,3;2,9}, r){0,3; 5;2,1},

3aganue 9
Bonpoc:

4:1+$J2:2—$’ Z+2,

Eciu TO

Buvibepume ooun u3z 4 eapuanmos omseema.
a) 2 + 31

0)3-1;

B) 3;

r) 3 + 6i.

3aganue 10
Bonpoc:

T
Mopynb KOMIUIEKCHOTO 4ucia I = 2, a apryMeHT 0= Torma B

TPUTOHOMETPUUECKON (POpME KOMITIIEKCHOE YUCIIO UMEET BUJI

Buvibepume ooun u3z 4 eapuanmos omseema.
a) 2(cosz—|-smz),
Y/ T, .
0) 2(S|nz—|-cosz),
T . . T..
B) 2(cosz+|-smz),
/2 T
r) 2(smz+|-cosz).

3aganme 11
Bonpoc:

Kak m3MeHHUT cBO€ 3HAUYEHHUE ONPENEICHHBIM HMHTErpajl IPU IEPECTaHOBKE
MIPEAEIOB UHTETPUPOBAHUSA ?

Buvibepume ooun uz 4 sapuanmos omeema:



a) HE UBMEHUTCS

0) yBenuuurcs B 2 pasza

B) IIOMEHSIET 3HAK

T') MOJBIHTETPAIbHAS PYHKITHS U3MEHUTCS Ha OOPATHYIO

3aganue 12
Bonpoc:

SHCKTpI/I‘IeCKaH OCIIb COCTOUT M3 ABYX ITOCJICOAOBATCIIBHO BKIIFOYCHHBIX
Y4aCTKOB C HAIIPSIDKCHUCM U1 U U2, Haiitn HAIIPAKCHUC JAHHOTI'O Y4aCTKa
Ha 3a’KnmMax, ¢CJIn

u, =220(cos60° + jsin 60°), u,, =127(cos(—90°) + jsin(—90°))

Buibepume ooun uz 4 sapuanmos omeema:
a)220; 0) 127, B)347; T1)93.

3aganue 13
Bonpoc:

00 3n
HaiiTi cymMMy TIepBBIX IBYX 4ICHOB psiia » —
n1 N

Buvibepume ooun uz 4 eapuanmoe omseema:
a) 5,4;

0) 0,525

B) 3;

)5, 25.

3ananue 14
Bonpoc:

PaccmoTpum nocnegoBatenbayto RL — 11emb (CM. pUCYHOK) C aKTUBHBIM
conpoTuBiaeHueM R=60 OM u MHAYKTUBHBIM cornpoTuBieHreM X =20 Om.
TpeOyeTcst onpenenuTb KOMIUIEKCHOE CONIPOTUBIICHUE

Pucynox

DR L

Buvibepume ooun uz 4 sapuanmos omeema:
a) Z=R=600m.

0) Z=R- jx, =60-20j Om.

B) Z=R+ jx, =60+20jOm.

r) Z=jx_=20jOm.

3aganme 15



Bonpoc:

T
Bpraucnuth onpenenéHHbli MHTETpall j cos2xdx
0

Buvibepume ooun u3z 4 eapuanmos omseema:
a) 0;

0) 0,5;

B) 1;

r) m.

3amaua Nel.
Paznoxuts GyHKIHIO B psig Pypbe M MOCTPOUTH TpadUK JaHHOW (YHYIHH

0, -2 0
F(x) = <X<
2, O0<x<?2

3agaua Ne2.
B xozne ananu3a 3JIeKTpUYECKOM LIENH MTOJTydYeHa CUCTEMA YPaBHEHUIN
{El = 1(Ry + 1oy +Rs)+ 1,(Ry + Ry)
E, = 1,(Ry +1p2)+ 1(Rs + Ry)
Ucxonnsie manneie: E1=30 B, E;=26 B, R1=5 Om, Ry=15 Om, R3=5 Om, rp1=2
OM, rpz=1 Om. OnipeaenuTh TOKU, PEIINB CUCTEMY YPAaBHEHHUIA.

Bapuanr — 2

3ananue 1

Bonpoc:

Haiitn onpenenuTens MaTpybl CUCTEMBI IMHEWHBIX YPABHEHUN
4x-5y=1,
2X—-3y=2.

Bvibepume ooun u3 yuemswipex eapuanmog omeema:
a) 2

0) -2

B) 1

r)-1

3aganue 2

Bonpoc:
Haiingute nponsBoaHyto QpyHKIIUN
y=e*+0.1x2



Buvibepume ooun uz uemvipex sapuanmos omeema.
a) e+ 0,2x

0) e* + 2x

B) €+ 0,1X

r) e*+ X

3ajganne 3

Bonpoc
Haiinure npon3BoaHy0 QyHKIIUN
y = 4x3 — 3x? — 2X B Touke X=1

Bvibepume o0un u3 uemsvipex 8apuanmos omeema:
a)l
0) 4
B) 0
r)2

3ananue 4

Bonpoc

Touka nBusKeTCs 1o 3aKkoHy S(t)=2t% + t2. HaliTu cCKOpOCTh JBHKEHHS STOM
TOYKU B MOMEHT BpeMeHH 1=3.

Buibepume ooun uz uemsoipex eapuanmos omeema:

a) 40

6) 50

B) 60

r) 70

3aganue 5

Bonpoc: 3
JlaHHBI MHTETPAI jltd[ paBeH
1]

Buvibepume ooun U3 yemswipex 6apuanmos omeema:
a) 7

0) 8

B) 9

r) 10

3ananue 6

Bonpoc: b

BBIYHCITAT ILT0MARb (DUIyYPEI, OrPaHMYEHHO THHIMH 110 dhopmyire Jf(X)dx
a



y=x?; x=4; x=1; y=0

Buibepume 0oun uz uemuipex sapuanmos omeema:
a) 12
0) 36
B) 22
r) 21

3ananue 7

6x—10

Bonpoc: 3nadyenune npenena lim
x—oo 2X—3

Bvibepume o0un u3 uemsvipex 8apuanmos omeema:
a) -3

0)0

B) 1

r)3

3aganue 8

Bonpoc: Haiitn K0OpINHATBHI CYMMBI BEKTOPOB
— —

a{-2,5;53;-2}u b{54;-3; 2,3}

Buvibepume ooun uz uemsoipex eapuanmos omeema:
a){2,9; 2,3;0,3}

0) {0,3; 2,9; 2,3}

B) {7,9; 5,6; -2,3}

r) {-2,9; -2,3; -0,3}

3aganue 9

Bonpoc: Eciu 2;=2+61, 2,=4-61, T0 2:+2;
Bolbepume ooun uz uemvipex 6apuanmos omseema:
a) 1+6i

0) 6

B) 6+i

r)8

3aaganme 10

VA
Bonpoc: Moynp KOMIIEKCHOTO YHCa r:\/Z a apryMeHT (P:Z' Torna B



TpHFOHOMGTpPI‘I@CKOﬁ q)OpMC KOMIIJICKCHOC YHCJIO HMCCT BHU ]

Buibepume ooun uz uemvipex eapuanmos omeema:
a) \/E(cos% - sing)

6) \/f(cos% +i sin%)

B) V2(sin % - cos%)

r) V2(sin % +i cos%)

3ajganme 11

Bonpoc: Kak Ha3pIBaeTcs pe3yibTaT HHTErpupoBanus GyHkuu f(X) Ha
orpeske [a;b]?

Buvibepume 00un uz uemvipex sapuanmos omeema.

a) oobeM

0) rIorab

B) JJIMHA

') CKOPOCTb

3aganue 12

BOﬂpOC.’ QHCKTpI/I‘IeCKaH LCIIb COCTOUT M3 ABYX IIOCJICAOBATCIIBHO
BKIIFOUCHHBIX YHAaCTKOB C HAIIPSAKCHUCM U1 U U, Haiitn HAIIPsKCHUC
JaHHOI'O Y4aCTKa Ha 3aKnMax, €CJIn

Uy = 127 (cos (-90°) + j sin (-90%), u,=220 (cos 60° + j sin 60°),

Bowibepume 00un uz uemvlpex 6apuaHmos omeema.:
a) 220

0) 127

B) 347

r) 93

3ananue 13.

Bonpoc: Haiitn cymmy NepBBIX IBYX WIEHOB psiia

2.5

n=1
Buibepume o0oun uz uemvipex sapuanmos omeema:
a) 7/9
0) 1/3

B) 5/9
r) 2/5



3anauue 14.

Bonpoc: Paccmotpum nocnenoBarenbHyo RL — 1ienb (cM. pUcyHOK) ¢
akTUBHBIM conpoTuBieHrneM R=30 OM U UHIYKTUBHBIM COTIPOTUBIICHUEM
X1=10 Om. TpeOyeTcst onpeaeanuTh KOMIUIEKCHOE COITPOTHUBIICHHUE

Pucynok
— Y
R L

Buvibepume ooun u3z 4 eapuanmos omeema.
a) Z=R=300m.

0) Z=R- jx, =30-10jOm.

B) Z=R+ jx, =30+10jOm.

r) Z=jx,=10j Om.

3aganue 15.

Bonpoc:

T
BerunciuTe onpenen€HHblii HHTErpal ISin 2xdx
0

Buvibepume ooun uz 4 eapuanmog omeema.
a) 0;

0) 0,5;

B) I;

r) T

Bapuant 3
3ajnanme 1

Bonpoc:
OrnpenenuTens MaTPULIbI CUCTEMBI TMHENHBIX YPaBHEHUI

3x+4y=0,

2x+3y=1.
Bvibepume o0un u3 uemsvipex 8apuanmos omeema:
a) -1
0) 2
B) 1
r)-2

3ananme 2



Bonpoc:
Haiinute nmpousBoaHyo QyHKINN
y=2e*+0.1x

Buibepume 0oun uz uemvipex sapuanmos omseema.
a) 2e*+0.1x

0) 2e*+0.1

B) ¥+ 0.1 X

r)e*+0.1

3aganue 3

Bonpoc
Haiingute nponsBoaHy0 QpyHKIIUN
y = x3—2X - 5 B Touke X=3

Bvibepume ooun u3 uemsvipex 8apuanmos omeema:
a) 29
0) 23
B) 27
r) 25

3agpanue 4

Bonpoc

Touka nBrxkeTcs 1o 3akony S(t)=2t% - t. HaiiTu ckopocTh JBHMKEHHUS STOM
TOYKH B MOMEHT BpeMeHH t=2,

Bvibepume ooun u3 yuemsvipex 8apuanmos omeema:

a) /

0) 8

B) 9

r) 10

3ajganme 5

Bonpoc:
y 1
Jlannpiit uarerpan [ xdx  pasen

Bvibepume ooun u3 uemsvipex 8apuanmos omeema:
a)l

0)0

B) 0,5

r)1,5



3ajnanue 6

Bonpoc: b
BBIYHCITHTD MT0MAb (DUIyYPEI, OrPaHMYCHHO THHIAMH 110 hopmyire Jf(X)dx
a

y=x?, x=3; x=1; y=0

Buvibepume 00un uz uemvipex 6apuannos omeema.
a) 26/3
0) 28/3
B) 23/3
r) 25/3

3ananue 7

. 3x—4
Bonpoc: 3naduenne npenena lim
x—oo0 2x+7

Buvibepume ooun uz wemvipex 8apuanmos omeema.
a)0

0)1

B) 2

r)3

3ananue 8

Bonpoc: Haiitn KOOpauHaThl CyMMBI BEKTOPOB
— —

a{-3;5,3;54}u b{23;-2; -3}

Buvibepume ooun uz uemvipex eapuanmos omeema.
a) {-0,7; 3,3; 2,4}

0) {0,3; 2,9; 2,3

B) {7,9; 5,6; -2,3

r) {-2,9; -2,3;-0,3

3ananue 9

Bonpoc: Eciu z;=-3+5i, 2,=5-5I, 10 2:+2,
Boibepume 00un uz uemvipex sapuanmos omseema.
a)0

0)1
B) 2



r)3
3ajganme 10

YA
Bonpoc: Monynb KoMIIeKCHOTO uncia =1, a apryMeHT = Torma B

TPUTOHOMETPUUYECKON POopMeE KOMITJIEKCHOE YUCIIO UMEET BU/T

Buibepume ooun uz uemvipex apuanmos omeema:
T - - T
a) cos — - 1 SIN—
4 4
T - - T
0) cos— + 1 SIN—
4 4
. IT . T
B) Sin— - 1 COS—
4 4
A - T
r) sin—+ 1 COS—
4 4

3ananue 11

Bonpoc: Yto Ha3bpIBalOT HEONPEIEICHHBIM HWHTErPAJIOM OT HEMIPEPHIBHON Ha
untepBaie (a;b) dynkiun f(X)?

Buibepume ooun uz uemsoipex eapuanmos omeema:

a) MPOU3BOIHYIO

6) mepBooOpa3HyIO

B) ILUIOIIA]Ib

') CKOPOCTh

3aganue 12

BOUpOC.’ 9J'ICKTpI/I‘I€CKaH LCIIb COCTOUT M3 ABYX ITOCJICAOBATCIIBHO
BKIIFOUCHHBIX YHAaCTKOB C HAIIPSAKCHUCM U1 U U2, Haiitn HAITPps>KCHUC
JaHHOI'O Y4aCTKa Ha 3aKnMax, €CJIn

Uy = 127 (cos (-90°) + j sin (-90%), u,=220 (cos 60° + j sin 60°),

Bovibepume 00un uz uemuvipex 8apuanmos omeema.
a) 220

0) 127

B) 347

r) 93

3ananue 13.

Bonpoc: Haiitn cymMy NEpBBIX IBYX WICHOB psiia



oo 5n
nd
n=1

Buvibepume 00un u3z uemuipex sapuanmos omeema.
a) 8,125
0)5
B) 8
r) 3,75

3anauue 14.

Bonpoc: Paccmotpum nocnenoBarenbHyo RL — 1ienb (cM. pucyHOK) ¢
aKTUBHBIM conpoTuBieHrneM R=20 OM 1 UHIYKTUBHBIM COTIPOTUBIICHUEM
X1=10 Om. TpeOyercst onpeaeanuTs KOMIUIEKCHOE COITPOTHUBIICHHUE

Pucynox

O_|:|_NYY\_O

R L

Buvibepume ooun u3z 4 eapuanmos omseema.
a) Z=R=200m.

0) Z=R- jx, =20-10jOm.

B) Z=R+ jx_ =20+10j Owm.

r) Z=jx, =10j OMm.

3anaumue 15.

Bonpoc:
e
BbIUHCINTD ONpeienéHHbIN HHTETpall j (sin x +cosx)dx
0

Buvibepume ooun uz 4 eapuanmoe omseema:
a) -2,

0) 0,5;

B) 2;

r) T

Bapuanr 4
3ajnanme 1

Bonpoc:

OnpenenuTenb MaTPULIbI CUCTEMBI TMHEWHBIX YPaBHEHUN
4x-Ty =33,
2X+5y=25.



Buvibepume 0oun uz uemuipex sapuanmos omseema:
a) -1

0) 24

B) 34

r) 6

3aganue 2

Bonpoc:
Haiinure npon3BoaHy0 QyHKIIUN
y = 2e*-0.5 x?

Buvibepume 00un u3z uemuipex sapuanmos omeema.
a) 2e*-0.X

0) 2" - X

B) e* -0.5X

r)e*+0.1

3aganue 3

Bonpoc
Haiinute npousBoaHyto QyHKIIUN
y = x3 + x? — 3x B Touke X=1

Buibepume ooun uz uemsoipex eapuanmos omeema:
a)-1

0)5

B)1

r)?2

3ananue 4

Bonpoc

Touka gBrxkeTcs o 3akony S(t)=t* + t>. HaiiTh cCKOpOCTh IBMKEHHMS DTOH
TOYKU B MOMEHT BpeMeHH 1=1.

Bulbepume o0un u3 uemvipex 6apuanmos omeema.

a) 5

6) 3

B) 9

r) 6

3aganue 5



Bonpoc:

. 3
JlanHbIil UHTETpa fo 2xdx  paBeH

Bvibepume o0un u3 uemsvipex 8apuanmos omeema:
a)l
0) 8
B) 9
r)0

3ajanue 6

Bonpoc: b
BBIYHCITHTD MT0MAb (DUIyYPEI, OrPaHMYCHHO THHIAMH 110 hopmyire Jf(X)dx
a

y=x?, x=2; x=0; y=0

Buwibepume ooun uz uemoipex sapuanmos omeema:
a) 8/3

0) 3

B) 7/3

r) 10/3

3ananue 7

6x—11

Bonpoc: 3nauenue npenena lim
x—oo 2X—3

Bvibepume ooun u3 uemsvipex 8apuanmos omeema:
a)l

0) 3

B) 2

r)0

3ananue 8

Bonpoc: Haiitn KoOpauHaThl CyMMBI BEKTOPOB
— —

a{5,3;-3;-2,3}u b{-25;-2;53}

Buvibepume ooun uz uemvipex sapuanmos omeema.
a) {2,8; -5; 3}

0) {0,3; 2,9; 2,3}

B) {7,9; 5,6; -2,3}

r) {-2,9; -2,3; -0,3}



3ajganne 9
Bonpoc: Ecim z,=-7-31, 2,=2+3I, 10 21+2;

Buvibepume 00un uz uemvipex sapuanmos omeema:
a)0

0) -1

B) -5

r)5

3aganue 10

T
Bonpoc: Moaynb KOMIUIEKCHOTO YHCa r=v/3, a apryMeHT (P:Z' Torma B

TpHFOHOMeTpH‘IGCKOﬁ (1)OpM€ KOMIIJICKCHOC YU CJIO UMCCT BHU/I

Buvibepume ooun uz uemvipex sapuanmos omeema.
a) ﬁ(cos% - Sin%)
6) ﬁ(cos% +i sin%)
8) V3sin = - i COS—
. %
r) v/3sin S ticos;

3ananue 11

Bonpoc: VIuterpan ot cyMmbl (DyHKIIMI paBeH
Buvibepume o0un uz uemvipex sapuanmos omeema.:
a) MPOW3BEJCHUIO UHTETPaJIOB

0) cyMMe MHTErpajioB

B) Pa3HOCTU UHTETPAJIOB

T') HE CYIIIECTBYET

3ajanmne 12

BOI’lpOC.' 3J’IGKTpI/I‘ICCKaH LCIIb COCTOUT U3 ABYX IIOCJICIOBATCIBHO
BKIIIOUCHHBIX YHAaCTKOB C HAIIPSKCHUCM U1 U U2, Haiitu HAITps>KCHUC
JaHHOI'O Y4aCTKa Ha 3aKhuMax, €CJIn

u, =220(cos60° + jsin 60°), u,, =127(cos(—90°) + jsin(—90°))

Buwibepume 00un uz uemvlpex 6apuanmos Omeema:
a) 220
0) 127
B) 347



r) 93

3agauue 13.

Bonpoc: Haiitu cymMy NEepBBIX IBYX WIEHOB psiia

)5

n=1
Buvibepume ooun uz uemvipex sapuanmos omeema.
a) 0,52
0) 0,42
B) 0,32
r) 0,22

3aganue 14.

Bonpoc: PaccMotpuM nocnegoBatenbHyo RL — 1ienb (cM. pucyHok) ¢
aKTUBHBIM conpoTuBiieHrneM R=60 OM 1 MHIyKTUBHBIM COTIPOTUBIICHUEM
X1=30 Om. Tpebyercst onpeeTuTh KOMIUIEKCHOE COITPOTUBIICHHE

Pucynok
— Y
R L

Buvibepume ooun uz 4 eapuanmoe omseema:
a) Z=R=300m.

6) Z=R- jx,_=60-30jOM.

B) Z=R+ jx, =60+30jOmM.

r) Z=jx, =30jOm.

3ananmue 15.

Bonpoc:

e
BBIUHCINTD ONpeienéHHbIH HHTETpall j (sin x —cosx)dx
0

Buvibepume ooun uz 4 eapuanmos omseema.:
a) -2;

0) 0,5;

B) 2,

r) .

8. ITaJIOHBI OTBETOB
Bapuanr - 1
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9. PexoMmenayemasi JuTeparypa AJsi pa3padoTKH OIEHOYHBIX CPEACTB H
NMOArOTOBKH 00y4YawIuxcs K 1udepeHunpoBaHHOMY 3a4eTy:

OcHoBHas ydeOHas IuTeparypa:

1. bammakoB M.1. Matemartuka. COOpHUK 33724 TpOPUILHOM
HamnpaBlieHHOCTU. YueOHoe nocobue — M.: OULL «Axagemusi», 2014. — 208 c.
2. ['puropses B.I1., Bonruna C.B. Matemaruka. YueOnuk. — 11-e uzn., mon

pen. B.A.I'yceBa.— OUL] «Akagemus», 2015. — 416 c.

3. [Texneukuit M.J1. Matematuka. YueOonuk.- M.: OUL| «Akagemus», 2016. —
320 c.

4. Jlykanun A.I'. Marematuka. YueOHuk juist yuyaumxcs yupexaenui CIIO,
nox pen. O.C.Illeuenko. — OOO MH3parensckas rpynna «I'D0TAP-Menuay,
2016. -320c.

JlononHuTenbHAs yuyeOHas TUTepaTypa:

1. Bboromonos H.B. IIpaktuueckue 3aHsaTus no marematuke. B 2 4.: yueOHoe
nocooue g CIIO — 11-e uzz., nepepadboTanHoe U gonojiHeHHoe. — M.: FOpaiiT,
2017.

2. boromonor H.B. COopHuk 3amay mo maTeMaTuke: YdeOHOe mocoOue is
ccy3oB. M.: [lpoda, 2014.

3. Omenbuenko B.I1. Marematuka: yueOHoe nocobue.- PoctoB H\/] : denukc,
2014r.



Hpunoxenne 1.
MeToanueckue yKa3aHWsi 1O TMPOBEICHUI) NPAKTHYECKHX 3aHATHH 10
AUCHMUILIAHE



WMHCcTpyKIMOHHAS KapTa NMpakTHuecKoro 3aHsaTus Nel

1o TeMe «J/InHelHbIe onmepanuv HaJl MaTpuIaMmn»

Heab 3aHATHS: HAYYUTHCS BBIIOIHATH JEUCTBUS HAJl MATPULIAMU

JlJif BBINOJIHEHUS] 3aJaHUI CTYJEHT MO0JIKEH 3HATh: IMOHITHE MAaTpPHUIIbI, €€
AJIEMEHTOB, MPABWJIA BHIMIOJHEHUS ACHCTBUM HaJ MaTpUIlAMU,

O0GopynoBanmMe: WHCTPYKIMOHHAs KapTa  MPAKTUYECKOTO 3aHsTHs, OJIaHKU
3a/IaHUH, KOHCIIEKTHI 3aHATHH, yueOHOe TTocolue.

Xoa padoTsl
BrINonHUTE 3aaHuE, TTOJIB3YSACh OCHOBHBIMH MOJIOKEHUSIMU:
1)  JlmaroHanbHas MaTpulla, y KOTOPOW BCE JHMArOHAIBHBIC SJIEMCHTHI PaBHBI
eIMHUIIEC, Ha3bIBACTCS €AMHUYHON MaTpHIleil u o0o3HavyaeTcs OykBoii E.
2)  TpaHCOHMpPOBaHHWEM Ha3bIBACTCS TAaKOE IMPEOOPAa30BAHKME MATPHIILI, MPH
KOTOPOM CTPOKH U CTOJIOIBI MEHSIIOTCSI MECTaMU C COXPAaHEHUEM HUX HOMEPOB.
O6o3HauaeTcst TPAaHCHOHUPOBAHUE 3HAYKOM T B ITPaBOM BEPXHEM YTITy.
3) IIpousBeneHueM MaTpullbl A Ha 4uciio K Has3pIBaeTCsA MaTpHUIA, dJIEMEHTHI
KOTOPOM MOJIYYarOTCS U3 COOTBETCTBYIOIIUX 3JIEMEHTOB MATPULBI A YMHOKEHUEM
Ha guncio K.
4)  DneMeHTBl MaTPHIBI-IIPOU3BEIACHHS OMPEICIISIOTCS CICIYIOIIMM 00pa3oM:
AJIEMEHT 1-# cTpoku M k-To crtonbma marpuiiei C paBeH CyMMe MpPOU3BEICHUMN
AJIIEMEHTOB 1-# CTPOKM MaTpHUIIbl A Ha COOTBETCTBYIOIIUE JIEMEHTHI K-T0 cTos011a

Marpupsl B.

[Ipumep. Haiitu mpousBeieHUE ABYX MATPHULL:
5 3 -7 4 -1 3

A=|-1 6 -3| B=|4 -2 -6
2 -4 1 2 0 3

Pemenue.

5 3 -7)(4 -1 3
C=A-B=|-1 6 -3[|4 -2 -6]=
2 -4 1)(2 0 3
5-4+3-4+(-7)-2 5-(-1)+3-(-2)+(-7)-0 5-3+3-(-6)+(-7)-3
=|(-1)-4+6-4+(-3)-2 -1-(-1)+6-(-2)+(-3)-0 —1-3+6-(-6)+(-3)-3|=
2-4+(-4)-4+1-2  2-(-1)+(-4)-(-2)+1.0 2-3+(-4)-(-6)+1-3
20+12-14 -5-6+0 15-18-21) (18 -11 -24
=|-4+24-6 1-12+0 -3-36-9|=|14 -11 -48|.
8-16+2 -2+8+0 6+24+3) (-6 6 33

KonTposabHbIe BONPOCHI

1. Uto Ha3zpiBaeTCst MaTpulel? Buabl MaTpuil.

2 Kakne maTpuipl Ha3bpIBatOTCSA PABHBIMU?

3. Uto Ha3bIBaETCs TJIABHOW IMArOHAJIBIO MATPHULIbI?

4 Kakas maTpuiia Ha3pIBaeTCS AMAroHaabHOM? €IMHUYHOW? TPEYTOJIbHON?



YTO 3HAYNUT TPAHCIIOHUPOBATH MATPUILLY ?

YTto Ha3bIBAETCSI CYMMOM MaTpHILL?

Yrto Ha3bIBAETCS MPOU3BEIECHUEM MATPULBI HA YUCIO?

Kaxk HaiiTu nmpousBeieHUE ABYX MaTpHUIl?

B yem cocrouT 00s3aT€IbHOE YCIOBHE CYIIECTBOBAHUS IPOU3BEICHUS
Matpuu?

©oo~No O

3aHaHI/Iﬂ I CAMOCTOATCIBHOI'O PEIICHUA

1)  Haiitu matpuny C = 2A+3BT
2)  Haiitu npousBenenus Matpun AB u BA.

1. Jaun matpuubl A u B. Haitu: A + B, 24, A — 3B,

CCJIH:
I 8 —1 —7
a) A=| 0 9|, B=| 0 1|;
—7 1 6 —1

1. JlaHbl MaTpHubi:
01 2 0
|1 —1 3 10 —1
A—[Q 0 2],3—[1 1], C= —} 2 0 04
I 2 1 0

Haiitu Te u3 npoussenenuit AB, BA, AC, CA, BC, CB, koro-
pble HMEKT CMBICJI.

—2 0 —2 455 0
(0 : BA = B
(,’"6‘” [ 3 —1 5} AC=12 6 6 0]')

2. Jina nasueix Matpuu A u B waiitn (A 4 3B)?, ecau:

14 7 —2 1 —
-3 6 9 4 —1 0

.. I 9 12 8
Orger: | —18 54 —§8|.
bl 85 111



HNHCTpyKIMOHHAS KapTa NPaKTHYeCKOro 3anatus No2

1o TeMe « Borunciienue onpenennTeﬂeﬁ BTOPOIro U TPETHETO NMOPAAKA»

Lesb 3aHATHSA: HAYYNUTHCS BBIYUCIIATH ONPEICIUTENN PA3HBIMU METOIAMU

JlJis BBINOJIHEHUS] 3aJaHUN CTYAEHT [JOJIKEH 3HATh. IIOHSITHE MATpPUIbI,
onpeAenuTens 2 U 3 MOPSAAKOB, MPABUJIA BEIYUCICHUS ONPENCIIUTENEH, CBOMCTBA
ONPEAECTUTEIICH.

OO0opynoBanme: HHCTPYKIIMOHHAS KapTa MPAKTUYECKOTO 3aHATHS, OJaHKU
3aJlaHul, KOHCIIEKTBl 3aHATHH, yueOHOe mocodue.

Xoa padoTsl
BrinmonHuTh 3aaHue, MOIb3ysICh OCHOBHBIMH TOJIOKEHUSIMU:
OnpenenuteneM MaTpPHUIlbl BTOPOTO MOPSIAKA, WM ONPEACTUTEIIEM BTOPOTO
MOPSAKA, HA3bIBACTCS YUCIIO, KOTOPOE BHIUUCIACTCS IO opMyJie:

NP

a'21 a22
OnpenenuTeneM MaTpUIbl TPETHETO MOPSAIKA, UIIA ONPEACTUTEIIEM TPETHETO
NOpsIJIKa, HA3bIBAETCS YHCIIO, KOTOPOE BBIYUCIISIETCS MO (popMmy!Jie:

=88y — 8,8y

a, &, ag
A= |A| =18y 8y Ay|=
Ay Q3 Qg

=878y g3+ 8y, 18yt 8y T8y, 85y By — gy "By, "Bz 8y, Ay " gy — 8y Ayt 8y
KEDKIIOG Cl1aracMocC COCTOUT U3 IIPOU3BCIACHUA TPCX COMHOKUTEIICH. 3HaKI/I, C
KOTOPBIMH YJICHBI ONPEACIUTENS BXOAIT B OPMYITY HAXOKIEHUS OTPEICTUTEINSI
TPETHETO MOPSAKA MOKHO ONPEAEIUTD, MTOJIb3YSICh NPUBEICHHON CXEMOW, KOTOpas
Ha3bIBAETCA MMPABUJIOM TPEYTOJIbHUKOB WK MpaBuiioM Cappyca.

+ —
AnrebpanueckuM JONOJHEHHEM Aj j dJIEMEHTa aj j ONpPENeIUTENs |A|
Has3bIBaeTCss MUHOP M; j aToro siemenrta co 3HakoMm ( - 1) ' ") rme | — HOMEp

CTPOKH, aj — HOMCED CTOJI6Ha, Ha MMEPECCYCHUHN KOTOPHIX CTOUT BJICMEHT a;j .
_ i+]
Ai i~ (_1) 'Mi j

CBoiicTBa ONpeenUTeNeH.

1. 3HayeHue ompeAeauTeNsl HE HW3MEHUTCS, €CJIUM BCE €ro CTPOKHU 3aMEHUTH
COOTBETCTBYIOIIIUMHU CTOJIOIIAMH UITH, HA0OOPOT, CTOJIOIBI — CTPOKAMH.

2.Ecniu nBa ctosbma (ABe CTPOKM) MOMEHAThH MECTaMHU, TO OIpeIeIuTelhb
W3MEHUT CBOU 3HAK HA MPOTUBOMOJIOKHBIN.

3.Ecnu onpenenutens COAEPKUT CTPOKY (CTOJNOEI), BCE AJIEMEHThI, B KOTOPO
paBnbl 0, To onpenenuTesnsb paBeH 0.



4. OnpenenuTenb ¢ IByMs OJMHAKOBBIMU CTpokamu (cTonoiamu) paseH O.

5.Ecnmn k0 BceM 3JeMEHTaM Kakou-aumO0 CTpokH (cTondma ) ompeneanuTelis
IpuOaBUTh  COOTBETCTBYIOIIME  JJIEMEHTBHI  APYroi  CTpokH  (CTOJIOIA),
YMHOKCHHBIE Ha OJHO M TO e 4YHuCIo K, TO 3HaYeHWe ONpEIeIUTeNIs HE
W3MCHHUTCH.

Teopema Jlammaca. OmnpeaenuTenb KBaJpaTHOM MaTpUIlbl PaBEH CyMMe
MPOU3BEICHUN D3JIEMEHTOB JIFOOOW CTpOKHM (cTONIOIa) Ha WX anreOpanveckKue
JIOTIOJTHEHUSI.

Bonpocsl 111 cCaMOKOHTPOJISA
CdopmynupoBaTh onpeIeICHUE MATPUILIbI, DIEMEHTA MATPHUIIBI.
Uto Ha3bIBAIOT ONpeAeauTesieM 2 U 3 MOPSAKOB?
[lepeuncnuTh CBOKMCTBA OMPEICITUTEIICH.
Yrto Ha3pIBatOT MUHOPOM? AJreOpandeckuM JTOTOTHEHHEM?
Kak Berancints onpenenurens o teopeme Jlammacca?

oM E

3aJIaHI/Iﬂ AJIH CAMOCTOATECIBHOI'O PEIICHUA

1) Boerauciauth OIIPCACIINTCIIb BTOPOI'O IIOPAAKA:

2 3 2 -3
1) , 2) ;
1 7 -3 2
2) Brraucnute onpenenutenu no tpeyrojibHukaM Capycca v pa3ioxKEHHEM T10

DIIEMEHTaM 3 CTPOKH:
1 2 0 1 1 1

DE 1 2; 2 2 3;
031 [ 36

3) *PemuTh ypaBHEHHUE:
1 1 1 x> 4 9
DL 1-x 1 [=0: 2)/x 2 3=0.
1 1 2—-X 1 1 1

4)  BBIYHCIUTH ONPEICIUTENIb TPETHETO MOPSAKA, HCIIOIB3Ys TEOpEMY

Jlannacca, ayist MaTpuit:

1 2 -3 1 1 1
A=|1 0 2| B=|2 -3 1
4 5 3 4 -1 -5



HNHucTpyKUInOHHAS KapTa MPaKTHYECKOTo 3aHATUs No3

1o TeMe «Penienune cucrem JHHEHHbIX ypaBHeHUil o ¢popmyaam Kpamepa u
meroaoM I'aycca»

Leap 3aHATHA: HAYYUTHCS PEIIATh CUCTEMBI JIMHEMHBIX YPAaBHEHUM METOJIOM
Kpamepa u ['aycca.
JUIsi BBINOJIHEHUs] 3aJaHUH CTYACHT [0JIKEH 3HATh: IIOHATHE CHUCTEMBI
JUHEWHBIX ypaBHEHMH W uX peweHus; ¢opmynsl Kpamepa, merox Iaycca;
IIpaBUJia BBIYMCICHUHN ONPEEITUTEIIS.
OOopynoBaHMe: NHCTPYKLMOHHAS KapTa, OJIaHKM 3a/laHui, KOHCIIEKThl 3aHATHUH,
I1K.
Xoa padoTsl
BeItoyIHUTE 3aaHKeE, MT0JIb3YSICh OCHOBHBIMH ITOJI0OKEHUSMH:
1. PemeHuem cHucCTeMBbl HAa3bIBAa€TCS Takas COBOKYIHOCTb YHCEN, NpH
MOJICTAHOBKE KOTOPBIX B CHCTEMY BMECTO IEPEMEHHBIX, Ka)XKI0€ YpaBHEHUE
oOpaiiaercsi B BEpHOE YUCIOBOE PABEHCTBO.
2. Teopema Kpamepa: Ilycte A — ompenenurens MaTpuilbl A CHUCTEMBI
ypaBHEHM, a Aj — ONpeneNnuTeNb , MOJyYeHHBIH W3 A 3aMeHOH i-ro ctondia
CTOJIOIIOM CBOOOJHBIX WieHOB. Torma, ecnmu A # 0, TO cucTeMa JIMHEHHBIX
YpaBHEHUH  HMeEET E€IUHCTBEHHOE pelleHHe, olpeaenasieMoe 1o GopMysaM
X, = ﬁ i =1,_n.
A

Ecmu A = 0, a xoTs1 661 01uH U3 onpenenuteneit Aj # 0, To cucteMa HeCOBMECTHa.

Ecmu A = Aj =0, To cuctema umeeT 0ECKOHEYHOE MHOKECTBO PEIICHUH.

Metona I'aycca npesncraBiisieT co00M crieluaibHbIA AJITOPUTM MOCIEA0BATEILHOTO
VCKJIFOUEHHS HEU3BECTHBIX M3 YpaBHEHUU cuUcTeMbl. B 3TOM anroputme OOBIUHO
pa3IMyaroT ABa dTara:

IlepBbiii 3TAaN HA3bIBACTCS NPSIMOM XOJ,

Bropoii 3Tan — oOpaTHBIii XO/I.

[lens mpsimoro xoma Meroaa laycca 3akimroyaeTcs B NPHUBEIACHUE MaTpPHIIBI
CUCTEMBI K TPEYrOJbHOMY BH]y, KOI/Ia B PE3YyJbTaT€ HEKOTOPBIX 3JEMEHTAPHBIX
npeoOpa3oBaHU YpaBHEHUIH CHCTEMBI Ha TJIABHOM JHMAroHaJld MAaTPUIIbl CHCTEMBI
OyAyT pacrmojaraTtbCsi HEHYJIEBbIE 3JIEMEHTBHI, @ BCE JJEMEHThl HUXE TIJIAaBHOM
JyaroHanu OynyT paBHBI HyJtO0. B pesynbpTaTe Hammx npeoOpa3oBaHUM JOJDKHA
MIOJTYy4YaTbCsl CUCTEMA, PABHOCUJIbHASI UCXOJHOW CUCTEME JIMHEMHBIX YpPaBHEHUU.
[IpeoOpa3zoBaHus, KOTOpbIE IMO3BOJISIOT CBECTH MCXOJHYIO CHCTEMY K
TPEYTOJIbHOM, COXpaHssi paBHOCHJIBHOCTb, HA3bIBAIOTCS 3JIEMEHTAPHBIMH.
DNIeMEHTapHBIMU MPE0OPA30BAHUSMU YPABHEHUN CUCTEMbI HAa3bIBAIOT CIIEAYIOLINE
npeoOpa3oBaHMUs:

1) nepecTaHOBKa MECTaAMH JIBYX JIFOOBIX YPaBHEHMIA;

2) yMHOKEHHE 00enX JacTel Kakoro-11ub0 ypaBHEHHs Ha JIF000e YHCIIo, HE paBHOE
HYJIIO;



3) npubaBneHue k 00€UM YacTSIM OJHOTO U3 YPaBHEHHI COOTBETCTBYIOIINUX YacTen
Jr000r0 JPYTroro ypaBHEHUS;
4) nepectaHoBKa (IlepeHyMepaLKs) HEU3BECTHBIX CUCTEMBI.

1.
2.
3.

Bonpocsl 111 CAMOKOHTPOJIA
Kaxk BbruncinTh onpenenuTens no teopeme Jlarmmacca?
UTto Ha3bIBaeTCS CUCTEMOM JTMHEUHBIX ypaBHeHU? Ee pemenuem?
Kakas cucrema HaszpiBaeTcst coBMecTHOW? HecoBmecTHON? onpeneneHHon?

HEOIpeaeICHHOMN ?

N O A

CdopmynupoBath TeopeMy Kpamepa.

Korna teopemy Kpamepa npumeHATh HENb34?

Uto Ha3bIBAIOT ONpeAeauTesieM 2 U 3 MOPSAKOB?

Kak pemuts cucreMy JIMHEHHBIX ypaBHeHUN MeToaoM ["aycca?
YTO MOHUMAIOT MO/ «OOPATHBIM XOA0M»?

3agaHus AJ18 CAaMOCTOSITEILHOIO pPeleHUst
Pemmnts cucreMy nuHenHbIX ypaBHEHMN MeTogaMu Kpamepa u ['aycca

(X+2y+3Z=1 2X+y—z=2
1 2X—3y+2=9 3. <X+ Z—=
SX+8y—z=7 X+y—27=1

(X+2y+X =5 X+2y—7=2
2X—y—z=1 4. 2X—3y+22=2
(X+3y+4z=6 K+y+z=8

N




WNHcTpyKIIMOHHAS KapTa MpaKTH4ecKoro 3aHsATus Ned

1o TeMe «CHcTeMbl JIMHEHHBIX YPaBHEHHUI B Kypce "'JJieKTpoTexHukKa'»

Henb 3aHATHA: HAYYUThCA NPUMEHATh DOBM s pacuera 3J€KTPUYECKOM Lenn
METOJOM KOHTYPHBIX TOKOB, PpEIIaTh CUCTEMBI JIMHEHHBIX YPABHEHUN METOIOM
Kpamepa u ['aycca B cpene Excel.

JlIsi BBINOJIHEHUsS] 3aJaHUH CTYACHT [0JIKEH 3HATh: IOHATHE CHUCTEMBI
JUHEWHBIX ypaBHEHUN W uX pemieHus; ¢popmynsl Kpamepa, npasuno Kupxroda;
IIPABUJIA BBIYMCIICHUN OIIPEAEIUTENS.

OOopynoBanmMe: HHCTPYKUMOHHAs KapTa  NPAKTUYECKOTO 3aHATHSA, OJIaHKU
3aJlaHUM, KOHCIIEKThI 3aHsTuil, [1K.

Xoxa padoTbl
BoInoHUTE 3a/1aHKUE, TOJIb3YSICh OCHOBHBIMU MOJIOKECHUSIMU:

MeToa KOHTYpPHBIX TOKOB. PaccmarpuBaeMblii METOJ Ipearosiaract, 4ro B
KKJIOM HE3aBHCHMOM KOHTYpE IPOTEKAeT CBOW KOHTYPHBIN (pacueTHBINM) TOK.
KoHTypHBIE TOKM — 3TO HE pealbHbIE TOKH, IPOTEKAIOINIUE 110 BETBSIM
AJEKTPUYECKOM 1€MW, a MCKYCCTBEHHO BBOJMMBIC BeJUUMHBI. KommdecTBo
KOHTYPHBIX TOKOB PABHO KOJMYECTBY HE3aBUCHMBIX KOHTYPOB B LICTIH.

Jns omnpeneneHusT KOHTYPHBIX TOKOB COCTaBJISIIOT YPaBHEHHS IO BTOPOMY
3akoHy Kupxroda mias kaxaoro koHtypa. I[IOCKOJIBKY KOJIMYECTBO KOHTYPOB
MEHBbIIIE, YeM BETBEH, TO YMCJIO YpaBHEHUHN OyAET BCETJia MEHBIIE YUCIa HCKOMBIX
peaJbHbIX TOKOB. YMEHBIIICHHE YHCJIa PEIIaeMbIX YpaBHEHUU U SABISIETCA
JIOCTOMHCTBOM METO]1a KOHTYPHBIX TOKOB.

ITocnenoBaTeILHOCTE IEUCTBUIM:

1. Bei6op K KOHTYpOB ¢ MHHHUMAIBHBIM KoymdecTBoM 3jemeHToB (K =B -
Y +1).

2. 3anuck K ypaBuennit mo Il 3akony Kupxroda B matpuunoit dopme u
pelenre Ha DBM.

3. PacueTr TOKOB B CMEXHBIX BETBSIX.

Pexomenmanuu k npuMeHEHUIO METO/1A:
- KoHTypHbI€ TOKHM *KenaTeIbHO HAIIPABJIATH B OJTHOM HAIlPaBICHUH.
- Ecam tpebyercss ompenenuTh TOK TOJIBKO B OJHOM BETBH, TO JTOT TOK
1€J1eCO00pa3HO JienaTh KOHTYPHBIM.
- Ecniu B cxeme ecTh BETBh C M3BECTHBIM TOKOM (HampuMep, C MICTOYHHKOM TOKa),
TO 3TOT TOK CIEAyeT CAenaTh KOHTYPHBIM, B pPe3yJbTaTe YWCIO YpaBHEHUI
YMEHBIITUTCS.

Bonpocs! 111 cCaMOKOHTPOJIA
1)  Cdopmynuposath npauia Kupxroda.
2) YTO HA3bIBAIOT CUCTEMOM JIMHEWHBIX ypaBHEeHUI? Ee pemienrem?
3)  Kak coctaBuTh cUCTeMy ypaBHEHHI Mo mpaBuiay Kupxroga?
4)  Cohopmyauporats Teopemy Kpamepa.
5)  Kak Berumcauth onpenenauresb B Excel?
48



3aHaHI/Iﬂ AJIA CAMOCTOATEJIbHOI'O PCIICHUSA

1) B xoxe ananmsa snekTpuueckod  2) B xoje aHanm3a 3JeKTPHUSCKON

IETTH [TOJTyYeHa CHCTEMA YPaBHEHHIA IETTH [TOJTyYeHa CHCTEMa YPaBHEHUI
{El = LR+ 1oy +Rg)+ 1,(Rs +Ry) {El =1, (R + 11 +Rg)+ 1,(Ry +Ry)
E, = 15(Ry +152)+ 1(Ry + Ry) E, = 1,(Ry + 1)+ 11(Rs + Ry)

Hcxonnsie mannsie: E;=50 B, E,=10 B, HWcxonusle nannsie: E1=30 B, E>=26 B,
R:=20 OM, R,=40 OM, Rs:=10 OM, rm=1 R:=5 OM, R=15 OM, R3=5 OM, lo1=2
Owm, =2 Om. OnipeiesiuTh TOKH, Owm, =1 Om. OnipenenuTh TOKH,
peIInB CUCTEMY YPaBHEHUH. pEIIuB CUCTEMY YPaBHEHUH.
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MHCTpyKIMOHHAs KapTa MpPaKTH4eCKOro 3aHatus Ned

no teMe «M300pakeHne KOMILIEKCHBIX YHCeJ HA IUIOCKOCTH. JleliCTBHA Haj
KOMILIEKCHBIMM YHCJIAMHU B aJiredpandeckoit popme»

Lean 3ansiTUsA: BIPaOOTaTh HABBIKU BHITIOJIHEHUS ACHCTBUN HAJl KOMIUJICKCHBIMU
yuciamMu B aireOpandeckoil ¢Gopme, MOCTPOCHHUS] TEOMETPUYECKON MOojenu
KOMILIEKCHOT'O YHCJIA.

Jlis  BBINOJIHEHUs1 PaldO0Thl  CTYJAEHT [JO0JILKEH 3HATh.  ONPECIICHHE
JNEeHCTBUTENBHON 1 MHUMOM yactu KY; anrebpanueckyro gopmy 3amucu KY, ux
T€OMETPUYECKYI0  HMHTEPIPETALMIO, METOJIMKY  CJIOKECHUS, BBbIUUTAHUS,
ymHOeHus u neneHust KU B anrebpanyeckoii popme.

O0GopynoBanmMe: UHCTPYKIMOHHAas KapTa  MOpPaKTUYECKOW paboThl, OJlaHKU
3aJIaHUM, KOHCIICKTHI 3aHSITHH.

Xoa paéoTbi
BEITTOIHATE 3a1aHKE, ITOJIB3YSICh OCHOBHBIMH ITOJIOYKCHUSIMH:
KOMIUTEKCHBIMH Ha3bIBAIOTCS yncia Buga X+ Y) |
rne Z = X+ Y] —areeopauue ckasi gopma K4
X U Y— JIeiiCTBUTENbHBIE YACA, | — MHMMAs eIMHALA. j° = —
X Ha3bIBACTCs JAEHCTBHTEILHOI YACTBIO, Y] — MHHMOI YacTbI0 KOMILJICKCHOI'O
qyCIIa.
KomrmiekcHple umciaa Bumaa+0j  OTOXKIECTBISIIOTCA C AEHCTBUTEIHHBIMU

YHCJIaMU a.
KomrekcHele yncia Buaa 0+bj 0003HAYAIOT bj M HA3BIBAIOT YUCHO MHUMbBIMU

YUCTAMU.
Uucna a+bj m a—bj HA3BIBAIOTCA KOMMNIEKCHO-CONPANCEHHLIMU U 0003HAYAIOTCS
COOTBETCTBEHHO

Z u z . KOMIUIEKCHOE YHCIIO —Z = —a —bj Ha3bIBAETCS IPOTUBOIOIOKHBIM YHCITY
z=a+bhj.
Cymma u pasnocms KU B anreOpamdeckoil (opme BBINOTHIIOTCS PacKphITUEM
CKOOOK M NpUBEIECHUEM MOJOOHBIX CIaraéMbIX WJIM ONpPEAENSeTCS CIeIyIOIINM
obOpazom:

(a+bj)+(c+dj)=(a+c)+(b+d)j

(a+bj)-(c+dj)=(a-c)+(b-d)]

YmHoocenue KOMILUTEKCHBIX YUCEN BBIOJHSAIOTCS PACKPBITHEM CKOOOK (yUHUTHIBaS,
4TO j? =-1) M IPUBEIECHUEM TTOJOOHBIX ClIaraeMbIX.
JleleHHe KOMILIEKCHBIX 4McesJ B anredpanyeckoil (¢opmMe BBIIOJHSAETCS IO

z Z Z

o 1
cdieayroaien Cxeme: —— = —
Z, Z,-1,

, T.C. HUCIUTCJIb U 3HAMCHATCJIb YMHOXAKOT Ha
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Kq, COIIPAKECHHOC 3HAMCHATCIII0, U ITPOU3BOAAT HpCO6p8.30BaHI/IC, Y4uThbIBasi, 4TO

(a—b)a+b)=a? b2, 2fP_2a,P
C cC C

Kommiekcuele uncna @+ bj m3obpaxkarorcs reomerpuuecku Toukoi (a; b) mmm
PaZNyCcOM - BEKTOPOM, IPOBEJICHHBIM K 3TOM TOYKE M3 Hadajaa KOOPJUHAT

MMrmiasg ocb
Y
Z=x+1y
p-----1
| BernecTsenman
: och x
0 X

Bonpocsl 111 CaMOKOHTPOJISA

1. YUTo Ha3bIBa€TCSI KOMILJIEKCHBIM YHCJIOM? MOJIYJIEM KOMIUIEKCHOTO YHCIIA.

2. Kaxkue qucia Ha3bIBAIOTCS KOMILIEKCHO-CONPSI>KEHHBIMU ?
MPOTUBOIOIOKHBIMU?

3. 'eoMeTpuueckoe H300paKEHHE KOMIUIEKCHOTO 4YHCJA, COMNPSDKEHHBIX U
MPOTUBOMOJIOKHBIX KOMIUIEKCHBIX YHCEIL.

4. JleficTBUA HaJl KOMIUIEKCHBIMH YHCIIAMH, 33JaHHBIMH B ajreOpandeckoit
dbopme (ompenenieHns: U1 CBOMCTBA).

5. [IpuBeauTe NpUMEpPHl YUCTO MHUMBIX KOMIUIEKCHBIX YHUCEIL.

6. Kaxk HaiiTu cymMmMy IBYyX KOMIUIEKCHBIX YHCEIN. ? UX PA3HOCTH?

7. Kax BBINOJIHUTHE YMHOKEHHE KOMIUIEKCHBIX YUCEI?

8. Kak, He 3anmomuHast popMyity, HAUTH YaCTHOE JBYX KOMIUIEKCHBIX UnCen?

9. Kaxkue npaBuia CylmecTBYIOT UIsl CJIOKEHHS] BEKTOPOB M UX BBIYUTAHMS?

3aJIaHI/Iﬂ A CAMOCTOATECJIbHOI'O PCIICHUSA

Bapuant — 1
1) Zl=0,5_0,6i, ZZ=3+4l'
Z
Hal:imu: Zl + Zz,' Zl - Zz, Zl ' Zz, Z_l, (Z_l)z
2

2) JaHo uncino z=1+2i. [loctpouts Ha KOMIUIEKCHOU IUIOCKOCTH —Z U Z.

6+2i _2+3i )Z:%_'_jlfs
3-7i 2+5i B-2))

3) BrinonHuts neicTBus: a)

Bapuant — 2
1) Z1 = 0,4 + O,5l )y Ly = _5 — 3.
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Z
e . . — )2
Haumu: z; + z,; Z1 — Zo, Z1 " Zy, ) (z1)
2

2)  JaHo uncio z=1-4i. IlocTpouTh Ha KOMITJICKCHOM IJIOCKOCTH —Z U Z.

2
o (3rai)o148), g2 ] 4
3)  BbINOIHUTH JCHCTBHS: Q) 5B ; 0) /3 J J
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HMHCTpyKIMOHHAS KapTa MPaKTHYECKOro 3aHATUSA Ne6

o teMe «IlepeBoa KOMILIEKCHBIX YKceJ U3 OAHOI (GopMBbI 3anUcH B APYIYIO.
JlelicTBUS HA/I KOMIUIEKCHBIMHU YHUCJIAMH B Pa3JIMYHbIX (popMax 3amucm»

ean 3aHsATHA: BBIPa0OTaTh HABBIKH MEPEBOAA KOMIUIEKCHOTO YHCIAa U3 OTHOU
dbopMbl B Ipyryro, BeITTONHEHHs AcicTBuid Hax KY B TpuUroHOMETpHUeCcKOW H
noKa3aTelbHON (popmax

Jlis  BBINOJIHEHUs1 PaldOThl  CTYJEHT [JOJ/LKeH 3HATh.  OIPECIICHHE
nerictBuTeabHON M MHUMOM dyactu KY; dopmer 3ammucu KY; onpenenenrue Momyis
u aprymenta KY; anroputm mnepexoga ot anredbpamdyeckodt (Hopmbl K
TPUTOHOMETPUYECKOM,  TpaBuia  BbIMOAHEHMs  geiictBui ¢ KUY B
TPUTOHOMETPUUECKON U MOKa3aTesIbHON (hopmax.

OOopynoBanmMe:  HHCTPYKIIMOHHAsT KapTa  IPAKTUYECKON paboThl, OJaHKH
3aJIJaHUM, KOHCIIEKTHI 3aHsaTuii, MK.

Xoxa padoTbl
BEINOTHUTE 3a/1aHKE, TOIB3YSICh OCHOBHBIMHU TOJIOKESHUSMHU:
K4 wMoryr ObITh  TpeACTaBlieHbl B OgHOM w3  Tpex  dopm:
Z = X+ Y] — aneebpauue ckas
- Z=r(Cos@+ |Sin @) — mpuconomempuqeckas
Z = re'’ — noxasamens nas

AJNTOPUTM NIEPEeBO/Ia KOMILJIEKCHOTO YUCIa U3 anredpandeckoit Gopmsl
B TPUTOHOMETPHUYECKYIO WIIH MMOKA3aATEIbHYIO:

1)  Haiitu momyms KU z =X+ Yj bopmye ' = JxZ 4+ y2

— y
2) Boruucaury i = arcty ‘ 4 ‘

3) Onpenenuts YeTBEPTh, B KOTOPOM pacrnonoxkeno KY z (1o 3Hakam x u y)
4) Haiitu apryment ¢ KY, ucnonssys popmysr:

| yerBepTh: P = P2 Il verBepTs: ¥ = 77 + 41

Il yeTBepn: ¥ = 7% — P1 IV getBepts: ¥ = ~ %1
5)

3anucaTh YUCIO B TPUTOHOMETPUUECKON MITM TTOKa3aTelIbHON (hopme.
HeiictBust Hax KY B TPUroHOMeTPUYECKOM U MOKAa3aTeJILHOU (popMax

2, = r,(cosg, +ising,),z, =r,(cosg, +isin @,) 2, =re'", 7, =re"
Z122 = r1r2 (COS((Dl + (02)+ sin ((01 + 0, )) 2122 — rlrze'(q’l"‘(/’z)

I - oo
Z,+1,= r—l(COS((pl - (p2)+SIn((01 —Q, )) L, 1, = r_lel((/)l )

2 2
2" =r"(cosng+isin ng) 7" — aine

WNuorna nevictBus Hanm KU B omHoil ¢dopMe He BbIMoOMHAIOTCS. Torma
cinenyet KU nepeBectu B pyryio ¢hopmy.
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Bonpocs! Aj1s1 caMOKOHTPOJISA

1)  Onpenenennie KUY, yacTHbIe CiTydan, OCHOBHBIE COOTHOIIICHUS.

2) Onpenenenue CONPSIKEHHBIX U TPOTUBONOJIOKHBIX KY.

3)  Onmnpenenenne momyis KY.

4)  AaropuTt™m IepeBoja KOMILICKCHOTO YMCIIa U3 OJHON ()OPMBI B IPYTYIO.

5) HevictBus Haa KY, 3ajaHHBIMU B TPUTOHOMETPUYECKON M MOKA3aTEIbHOM
dbopmax.

3agaHus ISl CAMOCTOSITEILHOIO PeleHUus
Bapuant — 1

1)  IIpeactaBUTh B TPUTOHOMETPUYECKOM M MOKa3aTeIbHOU (Gopme
KOMIUJIEKCHBIE uMcla: a)z; =1+1i; 0)z, =—5; 6)z3 =2i
2)  IlpencraBuTh B anreOpanyeckoi | MoKa3aTeIbHOW (OpPME KOMIUICKCHBIC
qucia

Q) Zy = Z(COSE + ising); 6) zs = —3(cos25°+ isin 25°)
3)  Hcmonb3ys TPUTOHOMETPUUECKYIO (POPMY KOMITJICKCHOTO YHCIIa,

6

BBITIOJTHUTD JICHCTBUS [— g + g ij :

4)  BbINOJHUTH JSHCTBHE U PE3yJIbTAT 3alMCcaTh B TPUTOHOMETPHUYCCKOU (hopme
T

e 3
0,5e™ -

BapuanTt — 2
1)  IIpeactaBUTh B TPUTOHOMETPHUYECKOMN M MOKa3aTeIbHONU (Gopme

KOMIUJIEKCHBIE YHCla: a) z; = —2 + 2i; 0) 2z, =3; 6) 23 = —4i
2)  IlpencraBuTh B anreOpanyeckoi M MOKa3aTeIbHOU (OpPME KOMIUICKCHBIC
qucia
7T - . 7T - -
a) zZy =4 (cos(— Z) + isin(— Z)); 0) zs = —4(cos35°+isin35°)
3)  Hcmonb3ys TPUTOHOMETPHUUECKYIO (POPMY KOMITJICKCHOTO YHCIIa,
3
y 2 6.
BBITIOMHATD ACHCTBUA | ——+—~ | .

4) BrImotHUT IeficTBHE U PE3yNIbTAT 3aITUCaTh B TPUTOHOMETPUUYECKON hopme

.
=i

2e 2

.

—I

Qb
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NHcTpyKIIMOHHAS KapTa MPAKTHYeCKOro 3aHaTus Ne/

1o teme «KoMImjiekcHble 4yucjiaa B KYPpPC€ 3JICKTPOTCXHUKHW>

Ienb 3aHATHA: COBEPLICHCTBOBATh YMEHUS U HABBIKM IPECTABICHUS HAIIPSHKCHUS
M TOKa C NPUMEHEHUWEM KOMIUIEKCHBIX YHCEJ; pacdeTa LENH IEPEMEHHOTO TOKa
KOMIUIEKCHBIM CIIOCOOOM.
Jlisi  BBINOJIHEHMsI PadOThl CTYAEHT [JOJKeH 3HAaTh:  OIpPEICIICHHE
NEHUCTBUTENFHOM W MHHUMOW YacTd, (QOpPMYJbl 3alMCH KOMIUIEKCHBIX YHCEI;
ONPEEIICHNE MOAYJISL U ApTYMEHTa KOMIUIEKCHBIX YMCEIl; aJITOPUTM IEPEXOIA OT
anrebpandeckor  Gopmbl K TPUIOHOMETPUYECKOM, TMpaBUiIa BBINOJHEHUS
JNEUCTBUA C KOMIUIEKCHBIX YHCEJI B TPUTOHOMETPUYECKOM M IIOKA3aTEIbHOU
(dopMax, MpeICTaBICHUE HANPSHKEHUS M TOKA C MPUMEHEHHEM KOMIUIEKCHBIX
YHCEIL.
OOopynoBaHnme: MHCTPYKIMOHHAs KapTa, OJIaHKM 3aJjaHUM, KOHCIIEKTHI 3aHATHUH,
MUKPOKAJIBKYJIATOPBI.

Xoa padoTbl

BpInonHUTE 3a1aHKE, MOJIB3YSCh OCHOBHBIMU MOJIOAKECHUSIMH:

KoMIiekcHOe 4MCiio MOXKET OBbITh OJHO3HAYHO MPEJCTaBICHO BEKTOpoM. T.o.,
€CIIM TIEpEMEHHAs CHUHYCOUJalbHAs BEJIMYMHA MOXET ObITh Mpe/ICTaBICHA
BEKTOPOM, TO OHA MPEICTABIIACTCS KOMILIEKCHBIM YHCJIOM.

Komrmieke moiHOro conpoTUBIICHHUST 0003HAYAIOT MPONUCHOM OykBoi Z . Moayiib

ATOM BEJIMYMHBI O00O3HAYAIOT CTPOYHOM OYKBOW Zz. AHAJIOTHYHBIM 00pa3zom
ONPENEIAITCA KOMIUIEKC HaNpsDKEHUS W CHibl TOKa. KOMILIEKCHBIE Yucia
3aMKUCHIBAIOTCS B OJTHOM U3 CIAEAYIOMHUX (HOPM:

A=a+ jb- anrebpanyeckas Gopma;

A= A(cose + jsinp)- TpuroHomeTpuueckas Gopma;

A= Ae'? - nokazarensnas gopma.
VYron ¢ — Kak mokasarejlb CTENEHU — JOJDKEH ObITh OTBJIEUYEHHBIM YHCIIOM, T.€.
JIOJKEH BBIPAXKATHCS B pajuaHax, HO JJIsl HAIJISIAHOCTH MPUHSTO BhIpaXkaTh €ro B
rpagycax. CuHycougaibHas BelW4MHA, BbIpaxkeHHas KUY, Ha3piBaeTcd
KOMILUIEKCOM 1 0003HAYaeTCs MPONMUCHON OYKBOM C TOUKOW HABEPXY — U.
IIpuMmeps! pelienus 3a1a4

[Tpumep 1. Paccmotpum mocnegoBatensuyto RL — mens (puc. 1) ¢ akTUBHBIM
conpoTtuBieHueM R=60 OM u HUHAYKTHUBHBIM comnpoTuBieHHeM X =20 Owm.
TpeOyeTcst onpenenuTh MOTHOE COMPOTUBIICHUE TIETIH.
Peuienne. KoMIieKCHOE COMPOTUBIIEHHE PABHO

Z=R+ jx_ =60+20jOM. (1)
Haiimem MoyJib 1 apryMeHT 3TOTO CONPOTUBIICHUS:
2=JR? +x,2 =/60% +20% ~63 O,

o_‘:'_fYW\_O
L 20 R L

X
tgp=—=—~0,34; =18°.
9o R 60 4
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To ke conpoTUBIICHHE B TTOKa3aTeIbHON hopme PucyHOK 1. DlIeMeHT uemnu
Z =21 =63e"°

[Ipumep 2. PaccmoTtpum mocnenoBarensHyto RLC-miens (puc.2)c akTUBHBIM
conpotuBieHueM R=80 Owm, emKocTHbBIM comnpoTuBieHuEM X=60 OM wu
WHIYKTUBHBIM conpotuBiieHneM X =30 OM. OnpenenuM NoJIHOE COMPOTUBIIECHUE
LEIH.

Pemenne. KommuiekcHoe CONpOTUBIEHUE PABHO
Z=R+jx —jx =R+j(X_—x;)=R+ jx=80+ j(30-60)=80-30jOmM.  (2)

Haitnem Monyiib 1 apryMeHT 3TOTO CONPOTHUBIICHHUS:

- o
z=JR? +x? =/802 +(~30)’ ~85 Om, v
X 30 ° R OC=—
tgp =—=—-——=-0,375; =-21".
YR80 v l
To e COMPOTUBIEHNUE B OKA3ATENLHOM (popMe P
Z=1e I» —gpe~12 Pucynok 2. Ilens

3ameuanue: njis enu, U300paxeHHON Ha puc.3,
MIOJTHOE CONPOTHUBJICHUE OIpeenseTcs popMyoi
Z=R-jx.

PucyHnok 3. DnemenT nenu

[Tpumep 3. Jns snextpuueckoil uenu (puc.4) HaWTU CONPOTUBIIEHUE M TOK
KaXXJ0M BETBU, MOJHBINA TOK LIENH, PCAKTUBHYIO, AKTUBHYIO U MOJHYI) MOIIHOCTH
LICIIH.

Hcxomnasie mananpie: U = 380 B; R; = 10 Om; x. = 12 OM; Xc = 4 Owm;
R2:6 OmMm.
Kowmrineke conporuBienus s nenu, cogepsxkamieit R, L, C anemMeHTsl, uMeeT BU/L:
Z=R+JX —JX%-
3anuchiBaéM  KOMIUIEKCHI ~ CONPOTUBIICHUH IS
Ka)XJI0M BETBH:

Z,=R,+ jx =6+ j12 (OM); ¢

Z,=R - jx, =10~ j4(Om);
Haiinem KOMILIEKCHI TOKOB OTAEIBHBIX YYaCTKOB
TN Pucynok 4. llens

R1 R2

lzzi: 389 =13-j25(A); Ll=g= 380. =33+ j13(A).
Z, 6+]j12 Z, 10-j4

Komruteke Toka memnu paBeH | =1, + 1, = (13— j25)+(33+ j13)=46 — j12(A)

Kowmriekce moaHoM MOIITHOCTH B 00111eM citydae S=U -1 =P+ jQ,

rae | =46+ j12 A - KOMIUICKCHO-COINPSDKCHHBIA TOK, P — aKTHBHAs MOITHOCTh, Q —
peakTHBHas.

S=U-I =380(46 + j12) = 17480 + j4560 (BA).
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s = /174802 + 45602 =18065 BA

KOHTpOJILHbIe BOIIPOCHI

1)/3 kakux 3TAroB COCTOUT PEUICHHUE 3314 Ha PacyieT IMOJIHOTO COMPOTHBIICHHS
[EeMU IEPEMEHHOT0 TOKa C MOMOIIbIO0 KOMITJIEKCHBIX YUCeN?

2)3anuuinTe moKa3aTeabHy0 (GOPMY KOMITJICKCHBIX YHCEIL.

3)UeM ompenensercs JCHCTBUTEIbHAsS W MHHMAas 4YacTh KOMILJICKCHOTO

conpotupieHus (1)?
4)Uem ompenensieTcss JCUCTBUTENbHAs HW MHHMAas dYacTh KOMIUICKCHOTO

conpoTtuByieHus (2)?
5)Kak ompenensiercss Momyib KOMIDIeKCHOro uwucina? Kak HaillTh aprymeHt

KOMILJIEKCHOTO yncia?

3az[amm AJIA CAMOCTOATECJIbHOI'O PCIICHUSA

Bapuanr 1
1. Ucxonusie manubie: R=80 OM, X=60 OM.
Onpenenute IIOJTHOE COIIPOTHUBIICHUE

AIEKTPUYECKOM LETIH.

2. Ucxonupie manaeie: R=80 OMm, X.=60 OmM, x,=24 OmM. v
R C

OHpCIICJ'H/ITe IMOJIHOC COIIPOTHUBIICHUC L CIIN. -
L

Bapuant 2
1. Ucxoxusie nanneie: R=60 OM, X, =24 OM.
O—E—NYV\—O
Onpenenute IIOJIHOE COIIPOTUBIICHUE E h

BJIEKTPUYECKOM LIETIH.

2. Hcxonnsie mananie: R=90 Om, X=50 OmMm, x =25 Owm. ”m‘”o_l
& ¢

Onpenenure MOJIHOE CONPOTUBIICHUE LICTIH. ]‘
Om, xLL.=24 Om. Onpenenure noJHOE COIMTPOTUBIIEHNE 5

IICIIN.
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HNHucTpyKIMOHHAS KapTa MPaKTHUECKOro 3aHsATus Ne8

10 TEMC «BeKTOpr U npsiMmasi Ha IIJIOCKOCTH

I.[e.m; 3AHATHUA: HAYIUTHCA HAXOJAUTHh KOOPAWMHATBI BEKTOPOB, BEIYHUCIIATL MOAYJIb
BCKTOpA, BBIIIOJIHATD I[GflCTBHﬂ C BCKTOpaMH;, HAYUYUTLHCA COCTABJIATHL YPAaBHCHMUA
HpHMOP'I Ha INIOCKOCTH, OIIPCACIIATH €C CBOﬁCTBa, HCIIOJIB3Ys OCHOBHBIC Q)OPMYJII)I.
J_I.]'Iﬂ BbINNOJTHCHHUHA 3aIlaHHﬁ CTYACHT J0JIXKE€EH 3HATb: OIIPCACICHHC BCKTOpA,

OTpeJIeieHe KOOPJAUHAT BEKTOPa; omepandyd HaJ BEKTOpaMH, CBOMICTBa
onepanuid; TOHATUS TMPSIMOW, €€ YpaBHEHUs, YCJIOBHUS MapajUIeIbHOCTH H
NEePHEHAUKYIIPHOCTH

ObOopynoBanme: METOJAMYECKUE YKa3aHUA K BBINOJHEHUIO IPAKTHYECKOTO
3aHATHSA, OJAHKH 3aJJaHUi, KOHCIIEKThI 3aHSATHM, yadeOHOE ocodure

Xoxa padoTbl
BoIoHUTS 3aaHKE, TOIb3YSCh OCHOBHBIMHU MOJIOXKEHUSIMHU:

Bektop — 3TO OTpe30K, M1 KOTOPOro yKa3aHO, Kakas U3 €ro I'PaHUYHBIX TOYEK
CUMTAETCS] HAYaJIOM, a KaKas — KOHI[OM.
JIBa HEHyJEBBIX BEKTOpA HA3bIBAIOTCS KOJUIMHEAPHBIMH, €CIM OHHU JIEXKAT Ha
HapaJuIeIbHBIX IPSIMBIX WIM HA OJHOU MPSMOM.
IIpousBeeHneM BEKTOPA 3 HA CKAJAP (YHCII0) A SIBJIAETCS BEKTOP A-a ,
KOTOPBIH HMMEET JITUHY |ﬁ| = |A]-]al, u comampasien ¢ a mpu A >0,
IPOTUBOIIOJIOKHO HanpasjeH ¢ a npu A < 0.
JliuHa BekTOpa:

IJEHH&&ﬁyﬁZJ ﬂﬁ;yﬁzJJo

AB=(x,—x: yy -y 2,-2,)

i

2) EctH a=(x; y: z).T0 a=xi+yj+zk H

|ﬂ=ﬂm‘+y‘+z‘

CkanspHbIM TPOW3BEJICHHEM BEKTOPOB & ® D Ha3pIBaeTCs 4YHCIIO, PABHOE
IIPOU3BEIACHUIO MOJYJIEH OTHUX BEKTOPOB M KOCHHyCa Yyrja MEXAy JOTUMH
BEKTOpaMHU:

a-b=[a] [ -coso.

Ecau u3BecTHBI KOOPpANHATBEI BEKTOPOB
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a-b=xx,+yy,+z,z,,

i

YTOJ MEXy BEKTOPaMH ONpeAesieTCs: GopMyIon

a-b XX, + V¥, + 2,2,
CosQ = = : -

‘a‘ : ‘b‘ Jxl vl vzl xl vl + 2]

OOmmM ypaBHEHHEM TIPSMOM HA3bIBACTCS YpaBHEHUE BUA!
AX+By+C=0
( A u B oqHoBpeMeHHO He obpamiatores B 0, T.e. A% + B>+ 0)

Ecnu B ypaBHeHUH oAuH WM J1Ba ko3 duimenta odbpamatorcs B 0, To Takoe
ypaBHEHUE HA3bIBAECTCS HEMOJIHBIM:

1) C=0 — ypaBHenue AX + By = 0 onpeaenseT npsamyro, IpOXOIsIIyIO
yepe3 Hauajio KOOP/IMHAT;

2) B =0 A # 0 — ypaBaeane Ax + C = 0 ompexmenser mpsmyro,
napayensayo ocu Oy

3) B=20,4+# 0, C =0 — ypaBueaue Ax = 0 ompezenser npsamyio,
COBIAJIAIOIIYIO C OChIO Oy

4 B#0,A =0, C+# 0 — ypaBaenne By + C = () ompenenser MpsMylo,
napasuiesbHyo ocu Ox;

5 4= 0, B # 0, C = 0 — ypaBHeHue By = () ompenensier NPIMYIo,
COBMAAAIoNIyIo0 ¢ ocbio Ox.

YpaBHEHHUE IPAMOM B OTpE3Kax:

YpaBHEHHUE MPSIMOH C YTIOBBIM KO3 GuIirenTom K :

y=kx + b, y 1

v




K =1ga,Tae

0. — YroJI, OTCUATHIBAEMBII OT MOJIOKUTEIILHOTO HampasieHus: ocu Ox 10 NpsIMOn
IPOTUB XOJia YacoBOW CTpeiaku. UYwcimo b ompenenser BeIMYUHY OTpE3Ka,
OTCEeKaeMoro npsimMoit Ha ocu Oy.

Bonpocel 111 caMOKOHTPOJISA

1)  CdopmynupoBaTh onpesieiieHie BEKTOpa, MOIYJISI BEKTOPA.

2)  Kakwue BeKTOpBI Ha3bIBAIOT KOJUTMHEapHbIMK? KoMILiaHapHBIME?

3)  Kak Haiitu cyMMy BeKTOpOB? PazHoCTh?

4) B uem 3akirovaeTcs npaBmiio Tpeyroyibauka’? [apamienorpamMma?

5)  Kak HaiiTu AiuHy BekTopa?

6) Kak HailiTH KOOpJIWHATHl BEKTOpA, 3aJIAaHHOTO KOOPJWHATAMH Hadajga |
KOHIIa?

7)  Uro Ha3BIBAIOT MPOM3BEJICHUEM BEKTOPA HA YHCIIO?

8) Kak HalTH pacCTOSHHE MEXIy JBYMS TOYKaMH Ha IUIOCKOCTH (B
MPOCTPAHCTBE)?

9) Kakoe ypaBHEHHE TPSIMOH HA3bIBAIOT OOIINM?

10) 3anucatb ypaBHEHHME MNPSIMOM B
OTpe3Kax.
11) 3anucatb ypaBHEHHE TIPSIMOM C

yrJI0BbIM KO3 dummeHTom K.

3ajgaHuda 1Jisl CaMOCTOSITEIbHOIO pemeHunus

1)  Pa3noxuTh BEKTOPHI €1 U €2 IO KOOPAUHATHBIM OPTaM.

2)  HaiiTi 1yiMHBI BEKTOPOB €1 U C2.

3)  Omnpenenuth KOJJIMHEAPHBI U BEKTOPBI €1 U €2, IOCTPOCHHBIC HA BEKTOPAX
aub.

4) Haittu momans TpeyroiapHuKa, IOCTPOSHHOTO Ha BEKTOPAX €1 U C2.

5)  KoMrmutaHapHbI 1 BEKTOPBI a, B H €17

a(6;2;0), b(2;0;1), c=2a+ 3b;
a(-1;2;0), b(2;1;0), c¢=4a- 2b;
a(1;2;0), b(1;-2;3), c=a- 2b;
a(7;3;4), b(1,0;6), ¢ =-a-4b;
a(1;2;-1), b(2;3;-3), ¢ =-2a + b;
a(3;-2;0), b(2;0;5), c¢=4a-b;

ohkwnE
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HNHucTpykimonHas KapTta npaktuieckoro 3anstusi Nel(

1o TeMe «Bbrunciienue IpeaecjaoB (l)yHKIII/II/I B TOUYKE U HA 0eCKOHEYHOCTH)

HeJsib 3aHATHA: HAYYUTHCS BEIYUCIIATH Mpee PyHKIUU B TOUKE U HA
0eCKOHEUHOCTH, MPUMEHSISI OCHOBHBIE TEOPEMBI O IIpeieiaX, UCTIONb3Ys
pa3IMyHbIe METO/Ibl BEIYUCIICHUS MPEIEIOB ISl PACKPBITHS HEONPeIeICHHOCTEH
JI1s1 BBINIOJTHEHMS 32/1aHMI CTYAeHT A0JIKEeH 3HATh: TIOHATHUE Mpeena (yHKINH
B TOYKE, OCHOBHBIE TEOPEMBI O Mpeieiax, METOIbl BEIYUCIICHUS MPENEIIOB IS
PACKpPBITUSL HEOTIPEAECIEHHOCTEM.

OO0opyaoBaHMe: HHCTPYKIIMOHHAS KapTa MPAaKTHUYECKOTO 3aHATHS, OJaHKU
3aJJaHul, KOHCIIEKThI 3aHATHUI, yueOHOe Tocooue

Xoxa padoThl

BrlimonHuTh 3a1aHue, MOIb3YsICh OCHOBHBIMHU MOJIOKEHHUSIMU:
Metoabl Borunciienus npeaena pynkouu lim g(x)
X—a

OCHOBHBIE DTambl [Ipumep
(4TO 1enaTh M Kak Je1aTh)
1. Tlone3ysick HenpepbiBHOCTHIO (yHKIMH f(X), 9—x? 9-—22

im

x>2x—1 2—-1 1

poOyeM TIO/ICTAaBUTh 3HAYCHHE X=a B (PYHKITHIO
f(X), To ecTh BOCIOJIL30BaTHCS PAaBEHCTBOM
limf(x) = f(a)
X—a
2. Ecam B pe3yJjibTaTe NOACTAHOBKHU X = a MOJYYHJIH HEONpeaeIeHHOCTh
0
BH/IA (5)’ TO
. x2-9 0
a) MpoOyeM pa3oKUTh YUCIUTEIb U lim — _ H=
3HaMEHATEeJIb HA MHOXKHUTEJH. x->3X°—5x+6 10
JI1st pa3iiokeHus: KBaIpaTHOTO TPEXWICHA

ax? + bx + ¢ ucnonB3yI0T GopMyIIy: :lim()(:?ij) = li % =
ax? +bx+c=a(x —x1)(X — X3) w3 (oD )3 + ?3 g

I'me X4,X, - KOpHU YpaBHEHUS = 3_2 =

ax? + bx + ¢=0 , KOTOpbIE OIPEAEIAIOT 10

opmyie X2-9=(x-3)(x+3) -
X5 = —bvb2-4ac MCI0/Ib30BaIH GOPMYIY

2a
Takske ucnoyb3yroT GOpMyJIbl

COKPAICHHOI'O YMHOKCHUSI.

Pa3HOCTHU KBaJ[paToOB
x> —=5x+6=0
D=(-5)2—4-1-6 =1
5

~1 _ 542

ITocne yero HamO COKpaTUTh HA OO W=7 = 2 X, = - = 3
MHOHUTEb U HAUTH TIPEIET OCTABIICUCS Tormax? —5x+ 6 =
nocJie cokparieHus: GyHKuu mo metoxay (1). =x—-2)(x—23)
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6) €CJIN B YUCIHUTCIIb U 3HAMCHATCIIb BXOAAT

BBIPKCHUS ¢ KBaJIPATHBIMU WA
KyOMYECKHUMH KOPHIMH, TO YMHOKaeM
YHCJIUTETb U 3HAMEHATE b Ha
CONMpsIZKeHHOe BbIPaskeHUe W Ha
BEIPKEHHE, JOTIOTHSIONIEE 710
CyMMBI(pa3HOCTH) KyOOB, T.€

a3 +b3=(atb)(@®+ab+b?

[Tocne Hamo COKpaTUTh APOOb HA OOITUI

MHOHTEIb U HAaUTH nipenen GQyHKUUN 1Mo

metoay (1)

a) HaJ0 HAUTH NpeIeibl YUCITUTENS U
3HAMEHATEIISA, UCIIOJIb3YSI TEOPEMBI O
npejenax u CBoMcTBa 0ECKOHEYHO
OOIBIINX M OECKOHEYHO MaJIbIX
BCJIUYMH.

Ecau B PE3YyJIbTAaTC NMCCM
o0
HCOIIPCACICHHOCTb B A ;,TOFI[& Hago

pa3CIIUTh YUCIUTENb U 3HAMEHATEIb Ha
HAUBBICIIYIO CTCIICHh apI'YMEHTA,

3aTeM HAWTH MPEICII, UCIIONb3Ys
TEOPEMBI O TIpeIeIax U CBOMCTBA
OECKOHEYHO MaJIbIX U OCCKOHEYHO
OOJIBIIINX BEJIMYHH.

62

11m

x4 \/_ 2 [0]
i XA+
I B0 2

-+ (Vx+2)

=xl)l4rn (Vx)2-22

. (x—9)(x+4)(Vx+2)
lim =
X—4 (x—4)

= )1{i_r)2 ((X + 4)(& + 2))

=@4+4)W4+2)
=32

Ecau Ha10 BEIYHCIUTD Mpeaes Mpu X—o0

. 3x> - 31x+ 16 _
o 1—x3—x5
X5(3—3—1+1—§)
= lim X X
X205 l_i_l)
x>  x2
11m3—11m£+1 1?

__ X—>00 x—>ooX x—>ooX
11m—5—11mi2—11m1
x—00 X x—o00 X X—00

_3—0+0_
S 0-0—-1

T.x lim 3 = 3 (limc = ¢, rue c=const)

X—00 X—a

31
llm—4—0 T.K IpH X0 X* — oo,
X—oo X

31
3naunt —; — 0 (1pu neneHnm

X
OorpaHMYeHHON (PYHKIIMU Ha
OECKOHEYHO OOJIBLIYIO MOJydYaeM
OECKOHEYHO MaJyo, IPee KOTOPOil
paBeH HYJIIO)



Bonpocs! 11 caMOKOHTPOJISA
1)  Ilepeuncnuth cBOWCTBa OECKOHEUHO MAJIO BETUYHHBI.
2)  ChopmynupyiiTe TEOpPEMBI O TIpeeiax.
3)  YkaxuTe MpaBUIbHBII OTBET

DyHKIIMS HA3bIBAETCSI OECKOHEUHO MAJION MPU X — X, €CIIU

a) lim f(x) = f(x)

X—Xq

b) lim f(x) =

X—>Xq

C) lim f(x) =0

X—Xg

d) lim f(x) = f(x,)

X—Xq

4) YKaxxute npaBUIbHbIA OTBET
OyHKIMS HAa3bIBACTCSI OECKOHEUHO OOJBIION IPU X — X , €CIH

a) lim f(x) = f(x)

X—Xo

b)  lim f(x) = w

X—Xo

C) lim f(x) =0

X—Xo

d) lim f(x) = f(xq)

X—Xq

5) YKaxxute npaBUIbHbBIA OTBET

1
DOyHKIMI YV = — npu X — 3 gIBiIgeTCs
y X—3

A. beckoHeyHO Manon

B. beckoHeuHO 00nBIION
C. Cpenneit

D. IlocrossHHOM

6) YKaxxute npaBUIbHbIA OTBET

2 .
OyHKIUA Yy = 3, ABIAeTCs OECKOHEYHO OOJIBIION MPHU X CTPEMSIIEMCS K YUCITY

a 3
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Banamm JIA CAMOCTOATEC/IBHOI'O PCIICHUA

BapuanT-1
1.BerancauTh npenensl pyHKITHi:

%2 4 2 nX
-1 . 2X*+3x“+5x—6 . Sin
) lim——  §)lim B) lim —2
x—>1 2X%2-x—-1 x—oo X*¥+3x2+7x-1 x—0 X
. 6-X _J . 6—3%*2
r) lim ) mo—VX+7 e) lim——
X—o0 2X+4 x>2  X—2 Xx—-0 2x+4
Bapuant-2
2 .
x%—4 sin7x
1. a) im——; 0)lim B) lim
) x—2 X2—3x+2’ ) o\/ )x—>0 X
Xz I- \/;_SX . 2X2_6
r) 11 > n) Im——— ¢) lim
0 X“+3x x> 22X 41 X—>—2 2X+3
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NucTpykimonHas kapta npaktuyeckoro 3ansatus Nell

no teme «UccienoBanue pyHKIUN HA HeNPpepbIBHOCTHL. OnipenesieHue ToYeK
pa3pbiBa QyHKIMHN U XapaKTepa uX pa3pbiBay

Hesib 3aHATHA: HAYYUTHCS UCCIEA0BATH (PYHKIIMIO HA HEMPEPHIBHOCTD,
OIPEIENIATh TOYKH Pa3pbhiBa M KIACCH(PHUIIMPOBATH WX, BEIYUCIISIS OJTHOCTOPOHHUE
npezensl GyHKIUHA B TOYKE, IPUMEHSISI OCHOBHBIE TEOPEMBI O TIpe/Ieliax,
UCTIONB3YS PA3JIMYHBIC METOJbI BBIYHCICHUS MIPEEIIOB.

J171s1 BBITIOTHEHH S 32/1aHUH CTYE€HT H0JI:KEeH 3HATh: TTOHATUE HEIIPEPBIBHOM
byHKIMH, KI1acCU(UKALNIO TOUYEK pa3pbiBa, MOHIATHE OJTHOCTOPOHHETO Tpeena
(YHKIIMY B TOYKE, OCHOBHBIC TEOPEMBI O MPEJIEIax.

OOopynoBanme: HCTPYKIIMOHHAS KapTa TMPAKTUYECKOTO 3aHITHS, OJTaHKH
3a/TaHUH, KOHCIICKThI 3aHATHH, yueOHOe Tmocodue

Xoa padoTbl
BBITIOTHAT 33/1aHNUE, TTOJIB3YSACh OCHOBHBIMH TTOJIOKEHUSMU:
®yukius Y = f(X) HaspiBaeTCsl HeMpepHIBHOM B TOUKeE X, €CIH:

1) f(X) ompenenena B ToUKe X, U €€ OKPECTHOCTH;

2) CYHICCTBYIOT KOHCYHBIC OTHOCTOPOHHHUC ITPCACIIbI
lim £ =1(x,—0) 1 lim f(x)=f(%+0);

X—Xy—0
3) 5Tu npexaensl paBHBI MeXy cOOO0M U paBHBI 3HAYCHUIO (DYHKIIUH B TOUKE X, '
lim f(x)= lim f(x)=f(x,)
X=X +0

X—>Xp -0

[Tpumep. UccnenoBaTh Ha HENPEPHIBHOCTH B TOUKE X =1 crnexyromniye QyHKIUU:
2

3 X7, X1,
a) y=—-, 6) y= e B) y=x"-5.
x-1 X—2, ecmXx<l
Pemenue. a) @ynkuus Yy = 1 onpejeneHa B OKPECTHOCTH TOYKM X =1, HO B

caMoii Touke X =1 OHa HE OmpelesIcHa, CICAOBATEIbHO, B 3TOM TOYKE OHA HE

SBJISIETCS HEMPEPHIBHOM (HE BBITIOIHEHO MEPBOE YCIOBUE HEMPEPHIBHOCTH ).

X2, ecmmX>1,

0) B rouke X =1 dpynkmus y = f(X) = omnpeeaeHa
X—2, ecomX<l,
(f(1)=1°=1 ), T. e. mepBOEe YCIOBHE HEMPEPHIBHOCTH BHITIOJHEHO; BTOPOE

yCIIOBHE TaKKe BeimosHseTcs: f (1—0) = Ii[nO f(x)= IiEnO(X -2)=-1;
f(1+0)= Iilino f(x)= Iirl‘nox2 =1, TpeThe  YyCIOBHE  HENPEPHIBHOCTH  HE

BeInoIHsAeTcs, Tak kak lim f(x)# lim f(x). CnenoBarenbHo, qaHHas QyHKIHsS
x—1-0 Xx—1+0

TaKKe He SIBJISIETCS] HEMPEPHIBHOM B TOUKe X =1.
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2 o
B) @DyHKuusg Y =X"—5 sBIsSeTCAd HENpepblIBHOM B Touke X=1, Tak Kak

BBIMOJIHEHBI BCE TPH YCIIOBHUS HEMIPEPHIBHOCTH: OHA OMpe/IecHa B TOUKe X =1 u ee
OKPECTHOCTH;  CYIIECTBYIOT  OJAHOCTOPOHHHE  IPEICIBI lim f(x)=-4,

X—1-0

lim f(X) =—4; >Tu npenensl paBHBI MEXKTY COOOW M paBHBI 3HAYCHHUIO (DYHKIIMH B

X—1+0

touke X=1: lim f(X) = Iignof(x): f)=-4.

x—1-0
Touku, B KOTOPBIX XOTS ObI OJHO YCIIOBHE HEHPEPHIBHOCTH HE BBIMOJIHACTCS,
Ha3bIBAIOTCS TOYKAMH Pa3pbIBa 3TON QYyHKIUH.
Toukoii pa3pbsiBa nepBoro poaa ¢hyakiuu Yy = f (X) Ha3pIBaeTCs Takas TOUYKa
X0, B KOTOpOW (DYHKIIMS UMEET JICBBIN M NIPaBbIi MTPE/IeIIbl, HEPABHBIC MEXKTY
co00i1 .
Touka X, Ha3bIBACTCS TOUKOM ycTpaHuMoro paspeiBa dynkuun Y= f(X), ecin

B OTOM TOYKE CyILECTBYIOT KOHeuHble npenensl f(x, —0) u f (X, +0), onu paBHbI
mexay coboit: f(x, —0) = f(x,+0), Ho cama dynkims Y= f(X) He onpenenena
B TOUKE X,, Wiy onpeneneHa, Ho f(x, —0)= f(x, +0) = f(x,).

Touka Xo Ha3bIBaeTCS TOUKOI pa3pbiBa BTOporo poaa ¢yukuuu Yy = f (X), ecau

XOTsI ObI OJMH U3 OJTHOCTOPOHHUX IPECIIOB HE CYIIECTBYET WIN paBCH
OECKOHEYHOCTH.

1 ¥
) - w1 1
]]_‘[I]_ =€X = =—=—=ﬂ 1_
x=0-0 e, o _;I.-’=€x
1
lim =% =" = 1
x—={+H] . :}" x = U- TOYKAa
paspsiBa 2-TO poaa =\ Ve
11 0
im =e* =e= =¢" =1
Haiigem *—=
=4-0 x—-4 -0
= x -4 +0 ; 1
X = 4 - Touka pa3pbiBa 2-T0 THMA
X N X
lim =1 O 4
Haiinem *7*x—4

Bonpocsl 1151 CaMOKOHTPOJISA
1)  Yro Ha3bIBAIOT MpeaesioM GYHKIIUU B TOUKE?
2)  CdopmyaupoBath onpeeieHne OAHOCTOPOHHETO mpe/eia GyHKIIHUH.
3)  Kak Bbl nonnMaere x —5-0; x >-3+07?
4)  Kaxkas GpyHKIHS Ha3bIBACTCS HEMPEPHIBHOM?
5)  Knaccudukanus Touek pa3pbia.
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3allaHI/ISI I CAMOCTOSITCJIBHOI'O PEIICHUA

BapuanT -1

1)3anana ¢pynkuus y=f(x) u 1Ba 3HAUEHUS apryMeHTa X1, X2. Y CTAHOBUTH,
SIBIISICTCS JIU JaHHAS (PYHKIUS HEMPEPHIBHON WIIA Pa3pBIBHOM TSl KQXKIOTO 3
JAaHHBIX APTYMEHTOB; B CITydae pa3pbiBa OMPEICIUTh €TO THII.

2

f(x) =5x4, x; =4,5; x, =4.

2)
NI TaHHBIX (PYHKIMH HAITU TOYKH pa3pbiBa U UCCIIEN0BAThH UX XAPAKTEP:
x% — 49 3 1/
= " = = X
a)y x—7" o)y x2—-2x+1’ %)y ’

) x2+1,npux < =2
P2 =
Y Vx +4,npux > —2

Bapwuanr -2

1)3anana ¢pynxums y=f(x) u 1Ba 3HAUEHUS apryMEHTa X1, Xp. Y CTAHOBUTS,
SBJISIETCA JIM JaHHAs PYHKIMS HEMPEPBHIBHOM WIIM Ppa3pbhIBHOM IJI KaX0T0 U3
JIAHHBIX apTYMEHTOB; B CIIydae pa3pbiBa ONPEICTUTh €ro THII.

2

f(x) = ex+s, x; = —4; x, = —5.
2)

7151 JaHHBIX QYHKIUNA HAWTH TOYKH pa3pbiBa U UCCIEAOBATh UX XapaKTep:

__°> . 5) v = : — 7/ @-2).

B X+ 5npux < -3
Y= V6 — x,npux > —3
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NHCcTpyKIIMOHHAs KapTa NpakTUYeCKoro 3ansatust Nel2

o teMe «luddepenuupoBanue pyHKumnin

Heab 3aHATHA: HAYYUTHCS BBIUMCIATH IMPOU3BOJHBIC (DYHKUIUN, NPUMEHSTH
TeOMETPUUECKUN U (PU3NYECKUN CMBICT MPOU3BOIHOM ISl pEIICHUS MPHUKIaIHBIX
3aj1ay.

/I BBINOJIHEHUS] 3aJaHUM CTYAEHT JOJI’KeH 3HATh: IOHATHE IPOU3BOIHOM,
npaBwia U ¢GopMyisbl U GepeHIUPOBaHMSI, T€OMETPUUYECKUH U (PU3NUYECKUN
CMBICJI ITPOU3BOIHOM.

OOopynoBaHMe: WHCTPYKIMOHHAs KapTa  INPAKTUYECKOTO 3aHATUS, OJAHKH
3aJJaHUI, KOHCIIEKThI 3aHATHUH, yueOHOEe ocodue

Xox padoTbI
BrinonHuTh 3aaHue, mojib3ysaCh OCHOBHBIMH TOJIOKEHUSIMU:
[TpousBoaHas ob6o3HadaeTcs Y («urpek mrpux») wik f'(X) («3¢ mTpux oT MKC»)

dy
W («J13 UTPEK TI0 1D UKCH).

T'eomempuueckuii cmoicn npouszsoonon._ npousBogHas Y’ = f'(X)  pyHkuum y=
f(xX) paBHa yrioBomy k03dduIMEHTY KacaTelbHOW K rpaduky 3Toi (yHKIUHU B
TOUYKE KacCaHHS
f' (X0)= Kac= tga

Du3zuueckutl CMbLC BPOU3BOOHOU: Y - 3TO CKOPOCTh u3MeHeHus GyHkimu y=F(x)
OTHOCUTEIbHO €€ apryMmeHta x. IlpousBoaHas xapakTepu3yeT OBICTPOTY
U3MEHEHUs! (PYHKIIMHU, TO €CTh, CKOPOCTh pocTa. OTpHUIaTeNbHAsI CKOPOCTh pOCTa
O3HaYaeT najieHue (YMEHbIIEHHE) Y IPU YBEIMYEHUH X, T.€. CKOPOCTh YObIBaHUS
pocra. [Ipon3BonHas y' ykas3plBaeT Ha TEHACHIIUU, XapaKTEPHBIE ISl U3MEHEHUS
Y, ¥ TIO3BOJISIET CYAUTh O TOM, YTO MOKHO O>KMJATh NP JaJbHEUIIEM HU3MEHEHUU
apryMeHTa.
Ilpasuna oughdhepenyuposanusn

1. uUxv) =u' v
2. (u-v) =uv+uv'
3. ¢’ =0,20e C= const
4. (cu)' =c-u’
5 (Ej’ _ u’v—zuv’
v v

a(t)=v (t) =S (t) - pusmueckuii cMmpics mpon3BoaHoii |1 mopsiaka,
rje a — yckopenue.

Bonpocsl 1151 CaMOKOHTPOJISA
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1. Jaiite onpeaeneHue npupaiieHus QyHKIUU.

2. Jaiite onpenenenne Npou3BOAHON QYHKIUH.

3. B dwem 3akmouaeTcss — (PU3MUECKHl, TEOMETPUUYECKHUIl  CMBICI
IPOU3BOTHOM ?

4. Cdhopmynupyiite Teopemy o cBsizu AU PepeHInpyeMocTd GyHKIUH C e€
HENPEPBHIBHOCTHIO.

S. Cdhopmynupyiite u 3anummure npasuia AU QpepeHInpOBaHUS.

6. ITpoBephTe ceOs1 Ha 3HAHUE TAOJIULIBI IPOU3BOIHBIX OCHOBHBIX (DYHKIIUU.
7. Urto HazbiBaeTcs auddepeHimanom GyHKIuu?

3allaHI/ISI I CAMOCTOSITCJIBHOI'O PEIICHUA

Bapunanrtl.
Haiitu mpou3BoAHYI0 QyHKIUU:

1. y=%x4—3x2+2x—1
2. y=15x" + ¢
3. y=2x°+sinx
4, y =(x+8)sinx

. . —-2x+1
S. HaiiTi 3HaueHre npou3BOJHON y = ———— B TOYKE Xg = - 1.

4x +2

6. Touka ABMKETCS NPAMOJIMHENHO IO 3aKOHY S(t) =t — 2t*. Kakoii

dbopmMyTIoif 3amaeTcss CKOPOCTh JBIDKCHHS ATOW TOYKM B MOMEHT BpeMeHH {.
7. VYrioBoit k03¢ (dUIIMEHT KacaTelbHOM, MPOBEAECHHOW K rpaduky

GyHKIIH f(x): Ax* —7X* +2X—1 B TOUKE C MONOKUTENLHON AGCIUCCOH X,
pasen 2. Haligure X,.

Bapuaunrt2,
Haiitu npou3BoaHy0 GyHKIMN

: y:—gx4 +3x* —2x+11

1

2. y=20x" ¢
3. y=3c0sX + X
4. y=(3x+4)cosx
5
6

5-2x

Haittn 3HaueHne npou3BOAHON y = B TOUKE Xo = - 0,5.

6x + 4
Teno aBWXeTcs MO MPSIMOM TakK, YTO €ro CKOPOCThb V (M/c) U3MEHSETCs

M0 3aKOHY V(t):t2 —8t+5. Kakyto ckopocTth mpuoOpeTaeT TeIo B MOMEHT,

KOTJIa €r0 YCKOpPeHHe paBHO 12m/c*

69



7. Haiinute TaHreHc yria HakjoHa KacaTelbHOM, MPOBEICHHOW K rpaduxy

dysxman  f(x)=2x* +5x* —3 B Touke c abermccoit X, =—1.

NHcTpyKIImoHHas KapTa NpakTuyeckoro 3ansatus Nel3

1o TeMe « Pemenue NMPpUKJIAAHBLIX 3a/1a4 ¢ IOMOIIbIO l'[pOH3BOI[HOﬁ»

Heab 3aHATHA: HAYYUTHCS OIPEACTSATH MOHOTOHHOCTB, IKCTPEMyMBI U TOYKH
nepernda QyHKINH, 3aJaHHOW aHAJTMTHYECKU U TpaUuecKu, pemaTh MPUKIaTHbIC
3a/1a4¥ 1 3a]1a49¥ MpodecCHOHAITBHON HAMPaBICHHOCTH HCIIOIB3YsI POU3BOIHYIO.
JIisi BHINOJIHEHHS 32JaHUH CTYJAEHT J0JIKeH 3HATH. TOHSATHUS BO3pPACTAIOIICH,
yObIBarome  (QyHKIUH, OKCTpeMyMma (YHKIMH, TpaBwia W (HOPMYIIbI
nuddepeHnpoBanusi, uccienoBanrue GyHKIMI Ha BBITYKIOCTh M TOYKU Mepernda
O0GopynoBaHmMe: WHCTPYKIMOHHAs KapTa  MPAKTUYECKOTO 3aHSTHs, OJIaHKU
3a/IaHUM, KOHCIIEKTHI 3aHATHH, yueOHOe mocoOue

Xoxa padoTbI
BoIoHUTS 3aaHKE, TOIb3YSCh OCHOBHBIMHU MOJIOXKEHUSIMHU:

1. Hcnonvzya npouzeoonyr, omeicKamov MOYKU IKCHIPEMyMA, yYACHIKU
603pacmanus u yovleanus YyHKyuu.

Haxonutcss mnpousBojHasi, mnpupaBHuBaeTcs K 0, HalijeHHbIE TOYKHU
BBICTABJISIIOTCSI HA YMCJIOBOM MPSIMOM; K HUM JOOABIISIOTCS T€ TOYKH, B KOTOPBIX
poU3BOIHAs HE omnpenenieHa. Ha mpomexyTkax HaXOoJsT 3HAKW MPOU3BOHOM (+ -
OombIlie HYJIS, - - MEHbIIE HYyJs1). [ /1e mpou3BOAHAS TOJOXKHUTENIbHA - (PYHKIUS
BO3pACTaeT, T/le OTpUIlaTeNIbHA - TaM yObIBaeT. TOYKH, B KOTOPBIX MPOUCXOJUT
CMEHA 3HaKa M €CTh TOYKU SKCTPEMYyMa - TJI€ MPOU3BOAHAS C + MEHSETCS] HA MUHYC
- TOYKa MaKCUMyMa, a TJie ¢ MUHYCa Ha TUTIOC - TOUKH MUHUMYMa.

Ecnu npu nepexooe uepez mouxy xo npou3eooHas (yHKyuu MeHsem 3Hax, mo xo —
mouka sxcmpemyma gyurxyuu f(X).
IIpumepsl IKCTPEMYMOB:

2Hak | ]
" +

- mn
HapaKTep X, X
HEMEHEHHA

WHELLHH

2Hak |
+ max -

HapaKTep X, X
HIMEHEHHA
i ‘ﬂ#,rfawF me\hM\L
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f' ve cvwecTaveT

SN
-1 £
i Xmin b : min

f X a \\\J'/ >t:n'l.an-:\/—/ ;’
| | G
R7

f' e cywpcTEyeT

Hccneoosamev pynkyuro Ha 6bINyKA0CHb U 6OCHYMOCHMb U HAUMU eé MOUKU
nepezuoa.

Haxomurcss BTOpass mpou3BojaHasi, NpupaBHUBaeTCsS K (, HaWICHHBIE TOYKH
BBICTABJISIIOTCSI HA YMCIIOBOM MPSIMOM; K HUM JOOABIISIIOTCS T€ TOYKH, B KOTOPBIX
BTOpAasi MPOM3BOJHAS HE ompexaeneHa. Ha nmpoMexxyTkax HaXoAsT 3HAKHU BTOPOU
npou3BONHOW (+ - Oomble HyJs, - - MeHblne Hyis). [ne f°< 0 — dyHkus
BBINyKJIa BBepX, rie f7 > 0 — tam Bemykia BHU3. TOYKH, B KOTOPBIX MPOUCXOIUAT
CMEHA 3HaKa M €CTh TOYKH Ieperuoa.

Bonpocsl 1151 CAaMOKOHTPOJIS

1)  CdopmynupoBaTh onpeesieHue Bo3pacTaroliei (YObIBaroIiei) GyHKIINH.
2)  Ilpusnaku Bo3pactanus (yObIiBaHHs) (GYHKIIHUH.

3)  Jlatb ompejeiieHue 3KCTpeMyMa (PYHKIIHH.

4)  Anroputm ucciaenoBaHus (yHKIIMA HA MOHOTOHHOCTh U 9KCTPEMYMBI.

5)  Ilpu3Haku BBIMTYKIOCTH (BOTHYTOCTH) (DYHKITHH.

6)  AnropuTMm HccienoBaHUs GYHKINU HA HAIMYHE TOUYCK Tepernoa.

7) B uewm 3akmiouaetcs pusndeckuid,
F€OMETPUYECKUIN CMBICI POU3BOTHOM?

8) KakoB MexaHn4eCKHii CMBICII BTOPOH
MPOU3BOIHON?

3allaHI/ISI AJIH CAMOCTOSTCJIBHOI'O PEIICHUA

BapuanT — 1

1) UccnenoBaTh GyHKITMIO HA MOHOTOHHOCTh M TOYKH JKCTpEMyMa:
y=3x*—4x* -12x* +7

x* +1

x* -1

3) Ioctpoiite ackus rpaduxa pyukuun Y = f(x) , HenmpepsIBHOI Ha OTpe3Ke
[-4:5],

ecmn f(——4)=5, f(5)=1, f'(X)<0 mpu xe(—4;-3),xe(0;3),

f'(x) >0 mpu xe(—3;0),xe(3;5), f'(-3)=0, f'(0)=0, f'(3)=0.

2) HccnenoBaTh (PyHKIIMIO HA BBIMYKJIOCTh M TOUKH Ieperuda: Y=
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Bapuant — 2
1) UccnenoBaTh GyHKITMIO HA MOHOTOHHOCTh M TOUYKH JKCTpEMyMa:
y=x"+4x> +4x° +1
2) UccnenoBaTh (hyHKIIMIO HA BBIMTYKIOCTh M TOYKH MEpernda: y =/x—2x?
3) IMocTpoiite scku3 rpaduka pynxmun Y = f(X) , HempepbIBHOI Ha OTpe3Ke
[- 5;5], ecu

f(-5)=-2, f(5)=7, f'(x)>0mpu xe(-5—3),(L5),

f'(X)<0 mpu xe(=3;2), f'(-3)=0, f'() —re cywecmsyem .
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HNHcTpyKiImoHHas KapTa npaktuyeckoro 3ansatust Nel4

10 TEMC «MeTOI[LI BBIYUCJICHHUSA ONIPCACTICHHOI0 MHTErpaaIa»

Heab 3aHATHS: HAYYUTHCS BBIYUCISATH HEOMPEACICHHBIA HHTErpajl METOJIOM
HEMOCPEJACTBEHHOT0 UHTETPUPOBAHUSI, IPUMEHSITh METOJI 3aMEHBI NIEPEMEHHOU U
METOJl UHTETPUPOBAHUS 110 YACTSIM.

JIJifl BBINOJIHEHUS] 3aJaHUI CTYJAEHT J0JI’KeH 3HATh: MOHATHUS MEPBOOOPA3HOM
GbyHKIMH, HEOTPEIEICHHOTO UHTErpalla, €ro CBOMCTB, METO HETIOCPEACTBEHHOTO
WHTETPUPOBAHUS, METOJ| 3aMEHbl TMEPEMEHHOM W METOJI MHTETPUPOBAHMS IIO
YacTsIM TPU BBIYMCIICHUH HEOIIPEACIIEHHOTO HHTErpalia, TaOIuIlbl HHTETPAJIOB.
OOopynoBaHmMe: HHCTPYKIIMOHHAST KapTa  NPAKTUYECKOTO 3aHATHA, OJIAHKU
3aJlaHu, KOHCIIEKTBl 3aHATHH, yueOHOe mocodue.

Xoa padoTbi

BrImmomHUTSE 3aaHUS, TTOJB3YSICh OCHOBHBIMH TIOJIOKCHHSIMU:

Oyukmus F(x) HaspBaeTcs nepeooopasnou (pyukuuu f(x) Ha WHTEpBaie
(a, b), ecau st mo6oro x € (a, b) BeimosHsAeTcs paBeHcTso: F'(x) = f(x)
CoBokynHOCTh TepBoOOpasHbix F(x) + C g nmanHow Gyakiuu f(x) wmm
nauHoro auddepenimana f(x)dx Ha3bIBAIOT HEONpedeIeHHbIM UHMEZPAIOM OT
byHKITUH f(x).

0603HayvaloT: j f(x)dx.

Ceonicmea HeonpeOeJlé'Huozo uHmezpaia
1. (j f(x)dx)'= f(X) 3. j(f (X) £ g(x))dx = j f (x)dxijg(x)dx
2. dj f(x)dx = f (x)dx 4. jkf (x)dx = kj f (x)dx , rme k =const

5. Ecmu F(X) — nepsoobpasnas ¢pynxyuu f(X), mo: J' f (ax +b)dx = é F(ax+b)+C.

6.  (uHBapuanTHOCcTb  (GopmMyn  HWHTerpupoBanus). Jlwbas  gopmyna
UHME2PUPOBAHUSL COXPAHsem CBOU 6UD, eClU NePeMEeHHYI0 UHMEeSPUPOSAHUs]
3amenums 000U ouggdepernyupyemoti yHKyuel 3mo nepemeHHOlL:

J' f(x)dx=F(x)+C = J' f (u)du = F(u) + C, 20e U— dugpepenyupyemasn hyuxyus.

1. J'dx:x+C 1. Jcosx:sinx+C
g X - 8 o =tgx+C
2. Ix dx_n+1+C, n#-1 'J.coszx g
dx dx
3. |==Ih|x+C 0. =—ctgx + C
IX X J‘sinzx J
4. J'axdx=a_x+c 10.I o = arcsin x
Ina 1-x?
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5. [e'dx=e*+C 11 | dxz = arcctgx +C
1+x

6. jsin xdx = —cosx+C 12..[ dx :larctg X.c
a’+x> a a

1. Memoo HenocpeOCmeeHH020  UHMEZPUPOBAHUA  3AKIIOYACTCA B
UCIIOJB30BaHUM  OCHOBHBIX  CBOMCTB  HEOMNPEACIEHHOTO HWHTErpajga U
MPUBEIACHUE TIOILIHTETPATHLHOTO BBIPAXKEHUS K TAOTMIHOMY BUJTY.

2. Memoo noocmanosku (66edeHue HOBOI NEPEMEHHOIL)

JIisi IpUMEHEHHUsT 3TOTO0 METO/a B TOJBIHTETPAIBHBIX BBIPAKCHUSIX JTOJKHBI
IPUCYTCTBOBATh KakK caMa (YHKIMS, Tak U €€ MpOU3BOAHAs. 3a HOBYIO
MIEPEMEHHYIO IPUHUMAETCS caMa (PYHKIIHS.

O0s13aTeIpHO BO3BPAIIAEMCS K ICXOTHON TePEMEHHOM

3. Memoo unmezpupoganus no uacmsam

J.udu = uu—fudu *)

3a ¢ynkuuio U(X) npuHuUMaercs MO0 MHOTOWIeH, Torma Qopmyma (*)
NPUMEHAETCS  CTOJIBKO  pa3, KakoBa CTENEHb MHOTOWIEHa, JIHOO
gorapu(MUYECKOe  BbIpaXeHue, 00 o0paTHas TPUTOHOMETPUYECKAS
¢byakusa. OcTaBiieecs TMOABIHTETPAIBHOE BBIpAXKEHHE O0O03HAYaeTcss 3a
muddepennman d 4.

Bomnpocs! Aj1s1 cCaMOKOHTPOJIS

Omnpenenenre U 0003HaYEHUE IEPBOOOPA3HOM M1 (DYHKIIHMH.
Omnpenenenue HeonpeaeeHHOro HHTerpana. Mcemnonszyemoe o603HaueHUE.
CBoiicTBa HEOIPEIEICHHOIO HHTETpaa.
Tabnuua 11st MHTErPUPOBAHMUSL.

B 4ém cocTouT METOT HEMOCPEACTBEHHOTO UHTErPUPOBAHUS?
B 4ém coctout MeTo]1 3aMeHbI IEPEMEHHON ?
3anucath (QopMylly IS HHTETPUPOBAHMS IO dYacTsM. YUYTO OOBIYHO
ob6o3Hayaror 3a U, 3a d 3?

1
2
3
4
S. Kak MOXXHO ITpOBEpPUTH MTPABUIIBHOCTH BBIYMCIICHUSI MHTETpaia?
6
7
8

3aaHus ISl CAMOCTOSITEJILHOTO PeleHust

Bapuanr -1
3)  BbIUMCIUTH UHTETPAIBI METOJIOM HEIIOCPEICTBEHHOTO HHTETPUPOBAHHUS

a)j(% 3 )dx 5)}(L;$‘de




4)  BBIYMCIUTH UHTETPAIBI METOJAOM 3aMCHBI IEPEMEHHOM

a)l?lcos?xdx 6)?—% xax )% X dx
0 o V1+2cosx 0 (x* -1)°
5) BrranucinTs HHTErPUPOBAHUEM TIO YACTIM I (x —2)e™dx
0
BapuanT -2
1) Bpruuciauts uHTErpansl METOA0M HEMOCPEACTBEHHOIO UHTETPUPOBAHUS
esin 2x 4 o x*=3Jx
)js 5) [— i
sin x 1 X
2) Bprauciauthk HHTErpanbl METOJOM 3aMEHBI IEPEMEHHOMN
7 7 2
: oS Xadx 2X
a) | sin 8xdx 0) | — 8)| ———dx
)! '([«/1+25inx )!;(xz—l)3

2
3) BrruncinTe HHTErpUPOBAHUEM 1O YACTIM J'(x —2)2"dx
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MHcTpyKIMOHHAs KapTa NpakTU4eckoro 3anatust NelS

1o teMe «Pemienue NPUKJIANAHBIX 3aa4 ¢ IOMOIIIBI0 HHTErpaJjaa»

Heab 3aHATHS: HAYYUTHCS IPUMEHSITH ONPEACIICHHBIN UHTErPall sl BEIYUCICHUS
TJIOIIAIM KPUBOJIMHEHHON Tpaneluu, peeHus IpUKIaHbIX 3a1a4.
JlJisl BBINOJIHEHUS 3aJaHUM CTYAEHT J0JI2KeH 3HATh . MMOHATUS KPUBOJIMHENHON
Tpamnenuu, IepBooOpa3HoOi PYHKITMH, OTIPEACIICHHOTO HHTErpajia, €r0 CBOMCTB,
METO/IOB UHTETPUPOBAHUS, TAOIUIIBI HHTETPAJIOB, (POPMYIT JJIs1 BEIUUCIICHUS
IJIOIIAIA KPUBOJIMHENHON Tpaneluruu, MEXaHUYECKOTO CMbICIIA HUHTETPAJIOB.
OO0opynoBaHmne: MHCTPYKIMOHHAS KapTa MPAKTUYECKOTO 3aHATHUS, OJaHKU
3aJlaHui, KOHCIIEKTHI 3aHATHI, yueOHOe TTocoOue.
Xoa padoTbl

BrinonHuTh 3aaHKE, MTOAB3YACh OCHOBHBIMU MOJIOKEHUSIMU:

I[TycTs QyHKIMs y = f(X) HepephIBHA Ha [a,b]

[Inomane ¢purypel, orpaHUYEHHON [Inomane ¢purypsel, orpaHUYEHHON
kpuBoit Yy =f (X),roe f (X) >0, oceio kpuBoit Yy =f (X),rme f(X) <0, ockro
OX u gByMs IpSIMBIMH X = & | OX g nByMs IpAMBIMEH X = @ U
X = b, BeIpaxkaeTcst onpeaeaEHHbIM X = b, BeIpakaeTcst onpeneaéHHbIM

Y& 6
* AHTETPAIIOM: S :—I f (x)dx

unTerpagom:
. y="F(x)
S = [ f(x)dx

[Tmomane GUryphl, orpaHUYEHHON KPUBBIMHU Y = f(X), y=g(X), 20e f(X) > g(x)
IpSIMBIMU X=a U X=D MOXHO HaliTH 1Mo Gpopmyie: S = I(f (X) — g(x))dx

Bonpocs! AJ1s1 CAMOKOHTPOJISE

1. Kakyto ¢urypy Ha3zbIiBaroT KpUBOJMHEHHOM Tparenue?

2. 3anummTe GopMyiy i BBIYUCICHUS IUIOMAAN KPUBOJIMHEHHOMN Tpaneuu.
3. B dem coctout reomerpuyeckuii (MEXaHUUYECKHUI) CMBICI HEONPEIEIEHHOTO
uHTErpana?

4, CdopmynupyiiTe OCHOBHBIE CBOMCTBA OMPEIEIICHHOTO HHTETpaIa.

S. B dyem 3akitoyaeTcss TreoMeTpUYECKHM — (MEXaHUYeCKHUH) CMBICT
ONPEIEICHHOTO UHTErpaia?

6. MoskeT i Tiomaab KpUBOJIMHEMHON Tpaneuu ObITh paBHA OTPULIATEIHHOM

BEJINYMHE, HYJIIO U IoYeMY?
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3aIlaHI/Iﬂ AJIA CAMOCTOATEJIBHOIO PCIICHUA

BapuanTt — 1.

1)  Beruucnure miomans GUrypbl, OrpaHUYCHHON JTHHUSMU:

a) y=2c0sx, y=0, x=-%, x=%; 0) y=2x% y=2x

2)  CKopoCTh ABMKEHMsI TOYKM M3MeHseTcs mo 3akomy V(t) = 3t2 + 2t + 1.
Haiitn myTh, MPONAEHHBIN TOYKON

3a 10 ¢ oT Ha4ayIa IBM>KEHUSI.

3) Cuma 10 H pacraruBaer mnpyxmHy Ha [,2cm. Kakyro paboty oHa

IPOU3BOJIUT?

Bapuanrt -2.
1) Bsrumcanre miomaab GUrypsl, OrpaHHIEHHON JIMHUSIMU:
a) y=x3, x=1, x=3, y=0; 0) y=—x?, y=x>-2x-4

3) CkopocTh aBmwkeHHs Touku V = 9 t° — 8t. HaiiTu myTh, MpONACHHBIN TOUKO 3a
YETBEPTYIO CEKYHIY.
4) Cuna 6 H pactsrusaet npy>xuny Ha 0,08m. Kakyro paboTy oHa mpou3BOIUT?
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HucTpyKunOHHAS KapTa MPaKTHIeCKOTo 3aHsATus Nel6

II0 TEMC ((I/ICC.]'IeIlOBaHI/Ie CXO0IMMOCTH YUCJIOBBIX PAIAOB»

Heab 3aHATHA: HAYYUTHCS KCCIEA0BATh MOJIOKUTEIbHBIE PSJIbI HA CXOAUMOCTD,
npumeHsis pu3Haku J{amam6epa n Komm

JIJif BBINOJIHEHUS 3aIaHUIl CTYJEHT J0J/IKEH 3HATh: OMNPE/ICIICHUE YKMCIOBOTO
psiaa, BUIBI PAOB, ONPENEIEHUE CXOAAIIEroCs U PacXOJAIErocs psjia, MpU3HaAKH
CXOAUMOCTH MOJIOKUTENBbHOTO psizia (mpu3Hak Komu, npusnak Janambepa).
OOopynoBaHMe: WHCTPYKIIMOHHAs KapTa TMPAaKTHUYECKOTO 3aHSTHs, OJIaHKU
3aJlaHUl, KOHCIIEKThl 3aHATHM, yueOHOE TT0COOHE, YUePTEKHbIE HHCTPYMEHTHI.

Xoa padoTbl

BbIloNHUT 3aaHKe, TOJIb3YSICh OCHOBHBIMHU IOJIOKEHUAMH U 0Opa3laMu
pELICHMUS:

Yucnosvim psadom Ha3bIBAETCS BBIPAKEHHE BHAA 8, +a, +..+a, +..= Y. a,, Ile
=1

qucia aj, ap, ..., HA3bIBaGMbIC YICHAMHU Psja, 00pa3yroT OECKOHEUHYIO YHCIOBYIO
MOCJIEI0BATEIILHOCTb.

Psig Ha3bIBaeTCs cxo0augumcesa, €Civ 1ociieIoBaTeIbHOCTh €0 YaCTUYHBIX CYMM
Si=ay,

S»=ag +ay,

S3= a; +a, +as,

Sy=a;+a+az +... +an
Opu N—>oouMeeT KOHe4HbId mpexen: limS =S, Dror mpeamen HasbiBaercs
n—o0

cymmoti psioa. Ecim ke limS =S He cymecTtByeT win OECKOHEUEH, TO s

n—oo
Ha3bIBACTCS pacxooawumca. Jlns WcCleoBaHUS PAJOB HA  CXOJUMOCTH
CYIIIECTBYET JOCTATOYHO MHOTO TIPH3HAKOB.
Ilpusnax /lanamoepa

Ecnu s psna ¢ NOJOKUTENBHBIMYA WICHAMHU @, +a, +...+a, +...= Zan
n=1

otHomenue (N+1)-ro uieHa Kk N-My Mpu N — oo UMEET KOHEUHBIH tipeaen D

H 1
T.C. L'[QO ; =D, 1o npu D <1 psan cxonutes; npu D >1 psn pacxogutes; nmpu D
n

=] psSg MOXET Kak CXOOUThCS, TaK M pacxoauTbcs. B aTom cnywae s
YCTAHOBJIEHUS] CXOJAMMOCTH HY>KHO MCIIOJIB30BaTh APYTH€ MPU3HAKH.
Ilpusznax Kowu

Eciu IS psifa ¢ MOJoKUTENbHbIMY wieHnamu lIMYa. =K 1o
UL pAg n >
n—oo
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mpu K <1 psin Zan CXOJIUTCS;

n=1

npu K> 1 psin Zan pacxoguTcs;
n=1

npu K =1 psig Bonpoc 0 CXOUMOCTH psiia OCTAETCS OTKPBITHIM.

Bonpocsl 1J11 cCaMOKOHTPOJISA

1. UTO HA3bIBAETCS YHCIOBBIM PAIOM?

2. Uto Ha3bIBAE€TCS YAaCTUUHOW CyMMOM psaaa?

3. Kakoli psig Ha3bIBaeTCs CXOAsIIMUMCs?

4, CdopmynupoBaTh TPU3HAKK CXOAUMOCTHU PSIOB.
3amaHus I CAMOCTOSITEILHOTO PelIeHu s

Bapuanr 1

1. 3anncars 3 nepBBIX WICHA U &,,, MJIA pAaa: Z(_l)n 4rl +13
n=1 n-—

2. VccnenoBaTh psaja Ha CXOAMMOCTh C IIOMOIIBIO TIpu3HaKa Jlamamoepa:
n+1 3n-1
) Z ) Z ( )n+1

5n+1
3. UccnemoBaTh psil HA CXOAUMOCTD € MMOMOIIBI0 Npu3Haka Komwu: Z

n=1

Bapuant 2

2
- n°+1
1. 3anmcate 3 MepBBIX WIEHA U a,,, JUIA paga: » (-1)" 5
=i n+

2. HCCJ’ICI[OB&TB PSZl HA CXOJIMMOCTh C TIOMOIIIbIO TTpu3HakKa JlamamoOepa:

© 3n+l

)Z(n +1)! )z

) n n+1
© n+3

3. MccneoBaTh psij Ha CXOAUMOCTB € TOMOIIBFO mpH3Haka Komm: )
n=1
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NHcTpyKimoHHas kapTa npakTuyeckoro 3ansatus Nel 7

1o teMe «PasJio:kenne pyHKuMid B TPpUroOHOMeTpHYecKHid psajg Pypoe»

Heap 3aHsTHA: BBIPAOOTATH YMEHHUS W HABBIKM PACKJIAJIbIBaTh IMPOCTEUIIINE
byHkIuu B psag Dypsbe.

Jlyisi BbINOJIHEHUs1 PadOThl CTYAEHT JOJIKEH 3HATh: ONPEICICHHE YHCIOBOTO
psna; onpeaeneHue psaa Oypee.

OGopynoBaHmMe: UWHCTPYKIIMOHHAs KapTa MPAKTHYECKOM  paboThl, OJIaHKU
3aJIaHUM, KOHCIICKTHI 3aHSITHH.

Xoxa padoThl
BrinmonHuTh 3alaHusi ¢ y4E€TOM CBOETO BapHUaHTa, MOJIb3YSCh OCHOBHBIMHU
MIOJIOKEHUSIMU:
YKCIOBBIM PsIIOM HA3bIBAETCS BHIPAXKCHUE BUJIA

a+a,+..+a, +...=Zan , TJe 4ucia ai, az, ..., Ha3bIBAEMbIE YJICHAMU
n=1

psaa, 00pa3yroT OECKOHEUHYIO YUCIOBYIO MOCIEA0BATEIBHOCTb.
Papom ®ypoe pynknuu Yy = f(X)
Ha3bIBACTCS PAL

a, < :
-2+ > (a, cosnx + b, sin nx)
2 n=1
IUISL KOTOPOT'O

a, = % j f (x)dx a, =% j f (X)cosnxdx b, = i j f (X)sin nxdx

Teopema. [lyctb ¢ynkuus y=f(X) HempepbsiBHA Ha OTpe3ke [ -7, T| U UMEET HA
HEM KOHEYHOE uucio 3KcTpeMymoB. Toraa psag @ypbe 3Toil GyHKIUHA CXOIUTCS B
KaXI0W TOuke AaHHOTro oTpe3ka. Cymma sroro psaa paBHa f(X) mpu xe(-m; ) u
Ipu X==* T paBHa

L)+ 1)

Ecnu nannas ¢pyHKIUs He sSBIsETCS nepuoauyeckoi, To ee psg Oypre coBmagaer
C MEPUOJUYECKUM TMPOJOKEHUEM JSTON (YHKIMU C OTpe3ka [-m; 7] Ha BCIO
YHUCJIOBYIO OCb.

Bonpocsl 1151 CaMOKOHTPOJISA
1) Uto Ha3BIBAETCS YMCIOBBIM PSIOM?
2) Kakoii psi1 Ha3bIBAETCS CXOSIUMCS?
3) lats onpenenenue psiga Oypbe.
4) B kakoM ciydae (pyHKITUIO MOXHO Pa3iokKHUTh B psix Dypbe?
5) Ilpumenenue psaaoB Pypoe B 31EKTPOTEXHUKE.
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Banamm JIA CAMOCTOATEC/IBHOI'O PCIICHUA

Bapuant — 1

1)  Paznoxuth QyHKHio B psg Dypbe

1, O<x<l

) 1= -1, 1<x<?2 Z’ 0<x<=
T 27
0)* f(x)=<0, =—<x<—
) (X) 2 2

T 27
-, —<X<71

3

2)  Pasnoxuts B pax Pypbe QYHKIHIO, 3aTaHHYIO TpadhuKoM

5 4 S 7 (o7 1735 <

Bapuant — 2

1)  Pasnoxwurts QyHKIMIO B psig Dypwe
0 ) 0 1, O0<x<rx/2
» TeSXS 6)* f(X)=4-1, 7/2<x<x
2, O<x<?2
1, m<x<37/2

a) f(X)={

2)  Pasnoxuts B psax Pypbe QYHKIHIO, 3aaHHYIO TpadhuKOM
7}
-7’5l ] 1-4’5: 1 l—zj-l ) /’51 L |‘4’5; 1 I ’_5'
7 6 S|4 3 2|70 7112 3 4|5 6 7Jx
-7
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