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HacnopT KOMILICKTA KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB

1.1. OOGaacTh NpUMEHEHUs] KOHTPOJIbHO-O0LEHOYHBIX MATEPHAJIOB

PesynbraToM OCBOEHMS AUCHUILIMHBI MaTeMaTU4eCKHE METOIBl PELICHMS
NPUKJIATHBIX TPOoGEeCcCHOHATIBHBIX 3a7au ABIsAETCS (HOPMUPOBAHHME 3HAHHMA, YMEHHM,
OOILIEKYIbTYPHBIX U MPOPECCUOHATBHBIX KOMIIETEHIUH.

®opMoIl MPOMEKYTOUHOM aTTECTALMU 10 TUCUHUILIUHE ABIseTcs — Auddepen-
MPOBaHHBIN 3aueT (3 cemecTp).

Bunbl npoBefeHUsT TEKyIIEro KOHTPOJISA: MUChMEHHBIN, YCTHBIM, KOMOMHUPO-
BaHHBIN OIPOC.

1.2. TpeGoBaHus K pe3yabTaTaM OCBOCHHS Y4e€OHO! JUCUMIJINHBI.

B pesynbTaTe ocBoeHUs y4eOHON JUCIUTUTHMHBI CTYICHT JOJIKEH

YMeTh:

VY1 - ucnonp30BaTh METO/IbI JIMHEHHOM anreOph;

VY2 - pemiatb OCHOBHBIE NPUKJIAIHBIE 3aa4H YUCICHHBIMA METOJAMU;

VY3 - npuMeHsATh MaTeMaTUYECKHE METOBI JUIsl pelIeHUsl TPOPECCUOHATBHBIX
3az1adg;

3HATH:

31 - OCHOBHBIE MOHSATHS U METOJIbl OCHOB JIMHEHMHOW anreOpsbl, AUCKPETHOU Ma-
TEMATUKHA, MATEMATUYECKOTO aHAIN3a, TECOPUU BEPOSTHOCTEN U MATEMATUYECKOU
CTaTUCTHUKU;

32 - OCHOBHBIE YHCJICHHBIE METO/IbI PELICHUS IPUKIAAHBIX 3324

1.3. Komnerenuuu

B pesymbrare  OCBOCHMS AWCIUIUIMHBI Yy OOydaromuxcsi (GpopMupyroTcs
00IIEeKyIbTypHBIE B TPOGECCHOHATHHBIC KOMIIETEHIIUM:
OK 01. Beibupats criocoOsI perieHus 3aaad npohecCuOHATBHOU EATeTbHOCTH
MPUMEHHUTENIBHO K Pa3IUYHBIM KOHTEKCTaM
OK 02. Mcions30BaTh COBPEMEHHBIE CPEJICTBA MMOMCKA, aHATTN3a U UHTEPIPETAINH
uHpopManmu, 1 THGOPMAIIMOHHBIE TEXHOJIOTUH /ISl BHITIOJIHEHUS 3aa4 nmpodeccuo-
HaJIbHOM JE€SATEIIbHOCTH
OK 04 Db dexTuBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/Ie
OK 05 Ocy1ecTBJISITh YCTHYIO U TUCbMEHHYI0 KOMMYHUKAIMIO Ha TOCYapCTBEH-
HOM si3bIKe Poccuiickoit Denepaiivu ¢ y4eToM 0COOCHHOCTEH COMAIBHOTO U KYJIb-
TYpPHOTO KOHTEKCTa
MK 2.3 OdopMIIaTh TEXHUYECKYIO JOKYMEHTAIIMIO IO OPTaHU3aI[uU O0CTY>KUBAHUS
¥ peMOHTa 000PYI0BaHUS MOJACTAHIINMN U DJIEKTPUIECKUX CETEH.

2. Moaen KOHTPOJHPYEMBbIX KOMIIETeHIIH
Tadauna 2.1. Mojesin KOHTPOJHPYEMbIX KOMIIETEHIIUI

Komnerenuun, popmupyembie B po- Tpe6oBanus s
necce U3y4eHus AUCHMUILIMHBI OCBOEHMS TUCIHUILIHHBI

OK 01 . BeiOupath criocoOsl perie- | 3HaTh:
HUS 3a7a4 NpodecCHOHANTLHON Jle- 31 - akTyanbHbINA TpOQecCHOHATBHBIN U COLMANIbHBINA KOH-

ATEIIBHOCTH HpI/IMeHI/ITeJIBHO K pa3_ TCEKCT, B KOTOPOM NPUXOAUTCH pa60TaTB " )XKUTb

32cTpyKTypa IuIaHa JUlsl pellieHHs 3aJa4, aJlrOPUTMbl BBIIOJI-
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JJUYHBIM KOHTCKCTaM

HEHUs padoT B MpodeCcCHOHATHFHON U CMEKHBIX 001aCTIX

3 30CHOBHBIC UCTOYHUKH HH(DOPMAIMK ¥ PECYPCHI IS pellie-
HUS 33129 |/WIK TPOo0JIeM B MPOQPECCHOHATHPHOM U/UITH COITHU-
AJIbHOM KOHTEKCTE

3 4metonbl paboThI B MPO(ECCHOHALHON M CMEXHBIX cepax
3 STOpsIIOK OLEHKU Pe3yJIbTATOB PELICHHUs 3aj7au mpodeccu-
OHAJILHOW JIEATEIIbHOCTH

Ymers:
Y1 pacro3HaBaTh 3a7a4y W/ Wiv mpodaemMy B IpodecCrHoHab-

HOM H/HIIN COIMAJIBHOM KOHTCKCTC, aHAJIM3UPOBAThL U BbIAC-
JISITh €€ COCTaBHBIEC YaCTHU

Y2onpenensaTe STambl PEHICHUs 3aqadd, COCTABISTH TUIAH
JEHCTBUS, pPEaNn30BbIBATh COCTABICHHBIN IUIAH, OMPEACTISTh
HEO0OXOAMMBIEC PECYPCHI

V3BbIABIATE U 3PPEKTUBHO HCKaTh HH(pOpMAIHIO, HE00XO0-
JTUMYIO JIJISl pEIICHUS 33191 W/ UK TTPOOIIEMBI

VY4pnanetb akTyaabHBIMH METOAaMHU palboThl B IMpodeccHo-
HaJBHOM M CMEXHBIX cdepax

Y5oueHuBaTh pe3yJbTaT U MOCIEACTBUS CBOUX JIEUCTBUI
(caMOCTOSITETIHHO WJTH C TIOMOIIBI0 HACTAaBHUKA)

OK 02, HMcnonb30BaTh COBPEMEH-
HBIC CpEJICTBA IOWCKA, aHAIW3a U
UHTEpIpeTaun  uHpopManuu, u
nH(OPMAITMOHHBIE TEXHOJIOTUH IS
BBITIOTHEHUS 3a7a4  mpodeccuo-
HAJIbHOM JICSITEIIbHOCTH

3HaTh:

31 HOMeHKJIaTypa HHPOPMAIIMOHHBIX HCTOYHUKOB, TPUMEHSI-
€MBIX B IPOPECCUOHATILHOMN JICATEIILHOCTH

32npuemMsbl CTPYKTYpPHUPOBaHUSI HHDOpMAIHH

33¢dopmar opopmiieHHS pe3yIbTATOB MOMCKA WH(OPMAIIUN
34coBpeMEHHBIC CpEACTBa M yCTPOHMCTBA WH(pOPMATHU3AIINH,
MOPAAOK UX IIPUMCHCHUA

35nporpaMMHOe oOecrieueHre B IpOPeCCHOHATBLHOM Jesi-
TEJBHOCTH, B TOM 4HcJie HU(POBBIE CPEICTBA

Ymers:

Y1 ompenenaTh 3a1a4M Ui NoUcKa HHPOpPMaLIUH, IIIaHUPO-
BaTh MPOLIECC MMOUCKA, BEIOUPATh HEOOXOIMMbIE HCTOYHUKH
uHpOpMaIun

V2BpIIenATh HauboJ€e 3HaYUMOE B MepedyHe MH(pOopMaluy,
CTPYKTYpHUPOBaTh MOJIy4aeMylo HHGpOpMaLuw, o(hopMIsITh
pe3yJIbTaThl TOKCKA

VY3o1eHnBaTh NMPaKTHUECKYI0 3HAYUMOCTbH PE3yJbTaTOB IO-
UCKa

Y4npuMmeHATh cpelcTBa MHGOPMALMOHHBIX TEXHOJIOTMH s
peneHust mpoeCCHOHATBHBIX 33124

VY 51cnonp30BaTh COBPEMEHHOE MPOrpaMMHOE 00ecrieYeHue B
podecCHOHATLHOM JIEATETFHOCTH

VY6ucnonap30BaTh pazInyHble HUPPOBBIE CPEACTBA s pellie-
HUs npo¢eCCHOHATIbHBIX 33434

OK 04, DddexTrBHO B3auMoaeicTBO-
BaTh U PabOTaTh B KOJUICKTHUBE U KOMaH-

e

3HaTh:
31HCI/IXOJ'IOFI/I‘-ICCKI/I€ OCHOBBI ACATCIIBbHOCTH KOJIJICKTHBA
320CUX0JIOTHYECKAE OCOOEHHOCTH JJUYHOCTH




Ymern:

V1opranu3oBbIBaTh pabOTy KOJJIEKTUBA M KOMAHIbI
V2B3auMoecTBOBAaTh C KOJUIETAMH, PYKOBOJCTBOM, KJIMEHTa-
MH B X07I€ TPO(ECCHOHANBHOM AEATEIbHOCTH

OK 05 OcymiecTBasiTh yCTHYIO H
MMCbMEHHYI0 KOMMYHHKAITUIO HA
roCyapCTBEHHOM s3bIke Poccnii-
ckoil denepanniv C y4eTOM 0OCO-
OCHHOCTEN COLMAIIBHOTO U KYJIb-
TYPHOT'O KOHTEKCTa

3HaTh:
31npaswmia ohopMIICHHS TOKYMEHTOB

32npaBuiia MOCTPOSHUS YCTHBIX COOOIIEHUI
330c00EHHOCTH COLUATIBHOTO U KYJIBTYPHOTO KOHTEKCTA

YMmern:

VY 1rpamMOoTHO H3aratb CBOM MBICIH U OPOPMIISTH TOKYMEHTHI
10 npodeccuoHaIbHON TEMAaTHUKE Ha TOCYIaPCTBEHHOM SI3bIKE
VY 21posiBIsITh TOJIEPAHTHOCTH B pab0YeM KOJIIIEKTUBE

MK 2.3 OdopMIIsATh TEXHUYECKYIO
JIOKYMEHTAITUIO TI0 OpraHu3aluu
o0cIy)KUBaHUS U pEeMOHTa 000pY-
JIOBaHUS TIOJICTAHIIUNA U JICKTPH-
YECKUX CETEM.

3HaTh:

31TpeboBanus HOPMAaTHUBHOM, KOHCTPYKTOPCKOH,
MIPOU3BOJACTBEHHO-TEXHOJIOTHYECKON u TEXHUYECKOMN
JIOKYMEHTAlUH

32n0psAa0K BBIBOJA O0OpPYAOBaHUS MOJCTAHIIMA B PEMOHT U
oopMIICHHUS HApSIOB-AOMYCKOB JUIS BBIMOJTHEHHS HA HHUX
PEMOHTHBIX U APYTUX padboT

33HOpMaTUBHEIE, METOANYECKUE JIOKYMEHTHI,
peraaMeHTHpYoIIne JIeATeITLHOCTh o PEMOHTY
000pyI0OBaHUS TIOJICTAHIINH

34TeXHOJIOTUSI  PEMOHTa,  HalaJKu WU HUCIBITAHHUM

00CITyKMBAaEMOT0 000PYOBaHUS MTOICTAHIIUU

CPOKH JEUCTBUS, (PU3UUYECKHE OOBEMBI HOBOTO CTPOUTEIIb-
CTBa U PEKOHCTPYKIIMHU JIEKTPUUECKUX CETEeW U JMHUH 3IIeK-
Tporiepeiayu MoApa3IeaeHUs

YMeTs:

VY lpaccuutbiBaTh (ONMpeAensaTh) MOTPEOHOCTh B MaTepHanax,
3aMacHBIX 3aMyacTsax IS PeMOHTa O00OpyJOBaHUS TMOJCTAH-
LIAH DJIEKTPUUYECKHUX CETEMN




2.2. KOHTpPOJIb ¥ OLIeHKAa 0CBOEHHsI IMCHHUILIMHBI 0 pa3jeaM (TeMaMm)

Texkymas arrecranus
(TeKYyHIUil KOHTPOJIb YCIIeBA€MOCTH)

DJIeMEHT IHCIHILTHHDI HaumenoBanue oue- | Pe3yabTaTnl ocBOeHHs (3HAHUS,
HOYHOI'0 CpeACTBa YMEHHUs1, KOMIIETCHIMH)
Paznen 1. OcHoOBBI JIUHEHHOH aJaredphbl.
Tema 1.1 PoJsib MaTeMaTHKH BCcOBpeMeHHOM Mupe. MaTtpuusl u onpeaeaureau. | HC; I13; BCP OK1, OK2, OK4,0K5, IIK 2.3
Y1,¥2,¥3,31, 32;
Tema 1.2 CucremMpl IMHEHHBIX are0pan4ecKux ypaBHeHH HC OK1, OK2, OK4,0K5, IIK 2.3,

Y1,¥2,¥3,31, 32;

Pa3znesn 2. OCHOBBI TEOPUHN KOMILJIEKCHBIX YHCEJI.

Tema 2.1 OcHOBHBIE CBOMCTBA KOMILIEKCHBIX YHCeJ HC,; 113; BCP OK1, OK2, OK4,0K5, IIK 2.3,
V1,V2,V3, 31, 32;

Pasnea 3. OcHOBBI BEeKTOPHOM aj1redpsbl

Tema 3.1 BekTopsbl Ha UI0CKOCTH. HC; I13; BCP OK1, OK2, OK4,0K5, IIK 2.3,
V1,V2,V3,31, 32

Paszgen 4. OCHOBBI MATEMATHYECKOI0 aHAJIN3a

Tema 4.1 DyHKIUSA OHOW He3aBUCHMMOII mepemeHHoil M ee xapakrtepu- | HC; I13 OK1, OK2, OK4,0K5, IIK 2.3,
CTHKH V1, VY2,V¥3, 31, 32;
Tema 4.2 JuddepeHnnaibHoe U HHTErPAJIbHOE HCUNcJaeHus oquoi me- | HC OK1, OK2, OK4,0KS5, TIK 2.3,
peMeHHOoi Vi1, V¥2,V¥3, 31, 32;
IIpoMe:xxyTOUHasI aTTECTAIUS 1O AUCHUIIHHE JuddepernmpoBannblii 3a4et (3 cemectp)

Ipunsamole coxpawenus, 3 — sauem, , 3 — sxzamen , HC — nakonumenvras cucmema oyenusanus, P3 — pewenue 3adau, [IP — nposepounas paboma,
1IP-npaxmuyeckoe paboma; BCP — gvinonnerue neayoOumopHol camocmoamensHol pabomol (Oomauinue pabomel u opyeue 8udvl pabom uiu 3a0d-
Hutl). [{ns pe3yibmamoe 0c80enus YyKazvl8aom moabkKo KoObl 3HAHUL, YMEHUL U KOMNemeHYutl



3. OneHka ocBOeHHMS Y4eOHOH TUCIUIJIMHBI
3.1. Tekyuias aTTecTalus CTYAEHTOB.

Kpurepun oueHku

«OTJIMYHO» - CTYJACHT TIIOJJHO pPacKpbUl COJAEpXKaHWE MaTepuaiia B  o0ObeMe,
MPEAYCMOTPEHHOM TPOrPaMMOM M YUYEOHUKOM, M3JIOKWI MaTepHal TPaMOTHBIM SI3bIKOM B
OTIPENICTICHHON  JIOTMYECKOM  IOCJIeIOBATEILHOCTH, TOYHO HCIIOJIB3YysS MaTEeMaTHYECKYIO
TEPMUHOJIOTUI0O U CHMBOJIMKY; TIPaBWJIBHO BBIMOJIHWJI PUCYHKH, YEPTEXH, Tpadukw,
CONyTCTBYIOIME OTBETY; IMOKa3aJl YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKECHUS
KOHKpCTHI)IMI/I HpI/IMCpaMI/I, HpI/IMCHSITB nXxX B HOBOfI chyaum/I HpI/I BBIITOJIHCHUN npaKanecxoro
3a/laHusl; TPOJAEMOHCTPUPOBAN CPOPMHUPOBAHHOCTh M YCTOWYHMBOCTh HCIONB3YyEMBIX MPH
0TpabOTKE YMEHMH 1 HAaBBIKOB, YCBOCHHUE PAHEE N3YUEHHBIX COMYTCTBYIOIIUX BOIIPOCOB;

OTBEYAJI CaMOCTOSATEIILHO 0€3 HaBOJAIIUX BOIPOCOB yuuTedss. Bo3MOXKHBI OJHA - JBE
HCTOYHOCTHU HpI/I OCBCIICHHNU BTOpOCTeHeHHBIX BOHpOCOB WJIN B BBIKJIAJIKAX, KOTOpI)IC CTYI[CHT
JIETKO MCHPABUII 110 3aMEYaHUIO MPEToJaBaTes

«XOpOIlIO» - OTBECT YI[OBJ'ICTBOI)SIGT B OCHOBHOM Tpe6OBaHI/I$IM Ha OIICHKy «5)), HO HpI/I TOM
UMEeT OJMH M3 HEJIOCTATKOB: B M3JIOKEHHH OMYIIECHbI HEOOJbIINe MpoOebl, HE UCKA3HBIINE
MaTeMaTUYeCKOe COJEep)KaHHe OTBETA; JOMYIICHBl OAWH — JIBa HEAOYeTa IPH OCBEIICHUU
OCHOBHOT'O COJEP’KaHMSI OTBETA, HCIPABICHHBbIE MO 3aMEYAHHUIO MPENoJaBaTess; JOIMYLICHBI
ommOKka Wi Ooyiee ABYX HEJAOYETOB IPH OCBEIICHUHM BTOPOCTEMEHHBIX BOIMPOCOB WJIH B
BBIKJIaIKax

«Yy/JI0OBJIETBOPUTEJIbLHO» - HEMOJHO WM HEMOCIEIOBATEIFHO PACKPBITO COICPIKAHHE
MaTepuaiga, HO IOKa3aHO oOllee MOHMMAaHHWE BOIPOCAa M TMPOJAEMOHCTPUPOBAHBI YMEHHS,
OOCTATOYHBIC HJIA I[&J]BH@ﬁIHGFO YCBOCHI/IH HpOFpaMMHOFO; NMCIINCH 3any21HGHI/I$I NI
JOTYIICHBI OIKUOKY B OTPECIICHUH MOHATHH, UCTIOIh30BAHUU MAaTEMaTHUYEeCKONH TEPMUHOJIOTHH,
qepTe>Kax, BBIKJIaJIKaX, I/ICHpaBJ'IeHHI)IG TII0CJIC HECKOJIBKNX HABOJSAIINX BOHpOCOB

«HEYHOBJICTBOPUTEIbHO» - CTaBUTCS, KOIJa Yy CTYJIEHTa HMEIOTCS OTACNbHbIC
MpeCTaBIeHHs 00 N3yUYeHHOM MaTepuase, HO BCE e OOJIbIlast 4acTh MaTepraia He yCBOSHa

3.2. CamocTosiTejibHasi padoTa

Kpurtepuu ouenku

«OTJIMYHO»- 33J]JaHUE BBHITIOJIHEHO B MOJIHOM 00béMe Ha 100%, MaTtepuan MoJHOCTBIO CO-
OTBETCTBYET TE€ME, U3JIOKEHNE YETKOE, OTBETHI HAa BOMPOCHI CUEPITBIBAIOIIHE.

«XOpoLIo»- 3a7aHue BBIOTHEHO Ha 70%, M3M0KEHHE HETOYHOE, CTYJEHT 3aTpyaIHSETCS
IIPU OTBETaX Ha BOIIPOCHI.

«YAOBJICTBOPUTEJIbHO»- 33aJjaHUE BBINOIHEHO Ha 40-50%, n3nokeHne mMatepuasia BbI3bI-
BaeT 3aTPyJHEHHUE, OTBETHI Ha BOIPOCHI 3aTPYJHEHHBIE WIIH OTCYTCTBYIOT.

«HeY/0BJIETBOPUTEJILHO»- 33/IaHUE HE BBIIIOJHEHO B IIOJIHOM 00BEME.

3.3. [IpakTnyeckne 3aHATHS

Kpurtepun onenkn

«OTJHYHO» - pab0Ta BBINOJIHEHA OJHOCTHIO; B IOTHYECKUX PACCYKICHUSAX U 000CHOBa-
HUU pelIeHHs HeT IpoOesioB U OMIMOO0K; B PEILIEHUU HET MaTEMaTHUYECKUX OLIMOOK (BO3MOKHA
OJIHa HETOYHOCTh, OMMCKA, HE SIBIISIFOIIASICS CTIEACTBUEM HE3HAHUS WM HEMTOHUMAaHHS Y4e0HOTO
Martepuaa)

«xopouo» - paboTa BBIOIHEHA MOJHOCTHIO0, HO 0OOCHOBAHHMS IIATOB PEIICHUS HEI0CTa-
TOYHBI (€CJIM yMEHHE 000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CTIeUaIbHBIM O0BEKTOM IPO-
BEPKH); IOMYII[EHa OJJHA OMIMOKA WJIH JIBAa-TPHU HEJ0YETa B BHIKIAAKAX, PUCYHKAX, YePTEIKAX UITH
rpadukax (eciu 3TH BUJIbI paOOTHI HE SBIISLTUCH CIIEIIMAIEHBIM 00BEKTOM ITPOBEPKH)

«YAOBJIETBOPUTEJIbHO) - IOMYIICHBI O0JIee OHON OMTMOKY WK O0Jiee IBYX-TPeX Hello-
YEeTOB B BBIKJIA/IKaX, YepTEeKax WK rpaduKax, HO yyalluics BiIajaeeT o0s3aTeIbHbIMU YMEHUSIMU
10 IIPOBEPSIEMOM TEME

«HeyI0BJIeTBOPUTEIbHO) - JIOMYIIEHBI CYIIEeCTBEHHBIE OINOKH, TOKa3aBIUINe, YTO yua-
HIMIACS HE BIa/ieeT 00s3aTeIbHBIMA YMEHHUSIMHE 10 TAHHOW TeMe B TIOJTHOM Mepe.

3.4. IpomeskyTOUHAS aTTeCTAIMS CTY/€HTOB
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COTJMYIHO» - CTaBUTCA IIPU NPABUIIBHOM PCIICHUM 3a71a4 U IMPABUIIBHOM OTBETC HA ABa BO-
IpOCa U3 pa3HBIX Pa3/IesioB, a TaK e IPU OTBETE Ha IOTIOJHHUTEIBHBIC BOPOCHL;

«XOopouro» - CTaBUTCA IMPU NIPABUIJIIBHOM PCHICHHHW 3ada4 U IMPaBUJIIBHOM OTBCTC Ha [Ba BO-
npoca 0e3 JOMOTHUTEIBHBIX BOIIPOCOB;

«YIOBJIETBOPUTEJIBHO)» - CTABUTCS TIPH MPABIJIBHOM OTBETE HA BOIPOC U MPABUIHHOM pe-
IICHUH 3a1a4H;

«HEYOBJIETBOPHUTEIBLHO»- IIPU MPABHIBHOM PEUICHHU 3aa4d U OTCYTCTBHU OTBETa Ha
BOIIPOCHI.

4. Texkyuiasi aTTecTanus CTY/IeHTOB.

Tekymas arrectarnus mo y4eOHOW TuUCHUIIIMHE MaTeMaTHYeCcKue METObI PEIICHUS TIPH-
KJIQJHBIX TPO(HEeCcCHOHANBHBIX 33/1a4 MPOBOIUTCS B (hOpME KOHTPOJIBHBIX MEPONPUATUIN (VCHmHbIl
onpoc, KOHMpPOJIbHbIEe pabomsl U Np.), OICHUBaHUE (HAKTUIECKUX PE3yJIbTATOB O0yUECHHUsI CTYICH-
TOB OCYLIECTBJISIETCS MIPENOIABATEIIEM.

OOBeKkTaMu OIEHUBAHUS BBICTYIIAIOT:

- yueOHasi AUCHUIUIMHA (AKTUBHOCTH HA 3aHSTHUSX, CBOEBPEMEHHOCTDH BBIMOJHEHHS pasziny-
HBIX BUJIOB 33a/IaHHI, IOCENIAEMOCTh BCEX BUIOB 3aHATUMN IO aTTECTYEMOM AUCIUIUIMHE);

- CTENEHb YCBOCHUS TEOPETUYECKUX 3HAHUIA;

- YPOBEHB OBJAJACHUS MPAKTUUESCKUMHU YMEHUSIMH M HaBBIKAMH T10 BCEM BUJaM YUEOHOU pa-
OOTHI;

- pe3yNbTaThl CAMOCTOSATEIHHON paOOTHI.

AKTUBHOCTh CTYJCHTa Ha 3aHATHUSX OLICHUBAETCS HA OCHOBE BBINMOJIHEHHBIX CTYJEHTOM palboT U
3aJIaHu, TIPEAYCMOTPEHHBIX JaHHOW pabouei mporpaMMoi yueOHOW TUCIUILTAHEI.

4.1. 3aganus Ui TeKyllel aTrecTalum.
Pazgen. KomiuiekcHble yucia
Tema Pemrenue cucrem ypasaenuii I'aycca.
1. Pemienue cuctem TUHENHBIX ypaBHEHUH MeTo10M ["aycca.
2. Matpulisl 1 onpeAenuTeNu. DJIeMeHTapHbIe TPeoO0pa30BaHUs MATPHIIBI
3.Pemenue cuctem JIMHEHHBIX YpaBHEHUH 110 popmynam Kpamepa.
4. Matpuiipl ¥ OnpeaeauTenu. JIeMeHTapHble MPeoOpa3oBaHUs MATPHUIIBL.
5.Pemenue cucteM JIMHEHHBIX YpPaBHEHUH MAaTPUIHBIM CTIOCOO0OM (METOI 0OpaTHON MaTPHIIBI)
6.IlpuMeHeHne pa3IMYHBIX METOJIOB PEIICHUS CUCTEM JIMHEHHBIX YpaBHEHHI B 3a/1a4ax B 00Ja-
CTU TTPO(PeCCHOHATIEHON AESATEIHHOCTH

Tema OcHoBHbIe (POPMBI KOMIJIEKCHBIX YHCeJI
Bomnpocs! 1/ yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

. Anrebpanueckasi popmMa KOMILIEKCHOTO YHCIIA

. TpuronomeTrpuueckas Gopma KOMIUIEKCHOTO YHCIIa
. [okxazarenpHast popmMa KOMILIEKCHOTO YHCIa

. Moaynp KOMILJIEKCHOTO Yucia

. ConpspKkeHHbIe yucia

. ApryMEHT KOMIUIEKCHOTO YHClIa

. CrenieHp yucna i

. 'eomeTpuueckuii cMbICT KOMIIJIEKCHOTO YUCIa

03N DN W~

Tema I[eﬁCTBlflﬂ HaJA KOMILVIEKCHBIMHU YU C/IaMHU

Bomnpocek! 1J1s1 YCTHBIX (IHCbMEHHBIX) ONPOCOB:

1. JleficTBuS HaJ KOMITJIEKCHBIMU YHCIIaMU B anredpandeckoii opme

2. JleiicTBHS HAJ] KOMIUIEKCHBIMH YUCJIAMH B TPUTOHOMETPHUYECKOH opme
3. JleiicTBusI HaJl KOMIUIEKCHBIMU YHUCTIAaMH B TIOKa3aTeNbHOU popme

Pa3znen. OCHOBBI MATEMATHYECKOI0 AHAJIN3A
7



Tema [AuddepeHuunaibHoe U HHTErpaJIbHOE HCYHMCICHHE
Bonpocs! 1J1s1 yCTHBIX (IHCBMEHHBIX) ONPOCOB:

. [Ipenen pyHKIMHU B TOUKE

. Ilpon3BoiHast PyHKIUS B TOUKE

. OcHoBHBIE hopMyIsl U HEepeHINPOBAHUS

. [IpousBoHas cioxHON QYHKIIUU

. F'eomerprueckuii 1 GU3NIECKUAN CMBICIT TIPOU3BOHOM

. Heompenenenusiii nHTErpai

. Tabnuia uHTETpaAIOB

. OnpenieneHHbIN UHTETpAl

03N DN~ W~

Tema /Ind¢epenuuaibHbie ypaBHeHUS

Bonpocsl 1J1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. IuddepennmansHoe ypaBHEHNE

2. O61ee u yacTHOE pelieHue AudppepeHnnanbHOro ypaBHEeHUs

3. IuddepennmanpHoe ypaBHEHUE C pa3AesSIOIIUMUCS TePEeMEHHBIMU
4. Jluneitnoe nuddepeHnnanbHoe ypaBHeHHE | mopsiaka

5. OnHopoaHoe nuddepeHnuanbHoe ypaBHeHue 1 nopsiika

6. JIunelinoe nuddepeHmaibHOe ypaBHEHHE 2 MOpsAKa

5. CamocrosiTesibHast paboTa CTyICHTOB
CamocrosiTenbHas paboTra BKIIOYaeT B ceOsl MOATOTOBKY JOKJIAAOB C IIPE3CHTALUEH,
paboTa ¢ TOMOTHUTEIIFHON JIUTEPATYPOil U OTBETHI HA BOTIPOCHI.

Pa3znen. KomniekcHble yucaa
Tema PeweHue cuctem ypaBHeHuii Maycca.

BrinmonHeHne TPEHUPOBOUHBIX 3aaHui: « MaTpHIIbI U ONPEEIUTENH. DIIeMEHTapHbIE IPE00-
pa3oBaHMs MaTpHIIBL. PerieHne CucTeM JTMHEHHBIX YpaBHEHUI MaTPUIHBIM CIIOCOOOM (METO.T
obOpatHo#t matpuilsl) [IpuMeHeHre pa3IuYHBIX METOIOB PEIICHUS] CUCTEM JTMHEHHBIX ypaBHE-
HUH B 33/1a4ax B 00JaCcTH MPOPECCHOHAIBHON e TETHHOCTI

Tema OcHoBHBIE (GOPMBI KOMILIEKCHBIX YHCEJI

TeMblI J0KI210B WIH NPe3eHTALHI:

«KommnekcHbie uncna», «OcHOBHbIE (DOPMBI KOMIUIEKCHBIX YHCEN: airedpandeckasi, TPUTOHO-

METpHUUECKas, MoKazaTeiabHas», «I'eoMeTpruieckass MHTEPIPETALH KOMIUIEKCHBIX YUCETD. .

Tema leiicTBHSI HAJ KOMILUIEKCHBIMM YHCJIaAMM

BrinosiHeHUE TPEHUPOBOYHBIX M 3aYETHBIX 3aJaHui Mo TeMme: « lIpukiiamHoe mpuMeHeHrue KoM-

IJIEKCHBIX YMCEN MPU aHAIM3€ MPOLECCOB B AJIEKTPUUECKUX Lemsx ycTporcts KAT»

Pasnen OcHOBBI MATEMATHYECKOI0 AHAJIN3A

Tema InddepeHnnaibHoe 1 HHTErpajibHOEe HCYHCICHHE

TeMbl J0KJIA10B WIH NPe3eHTAIHIL:

«Pa3BUTHE MHTErpaIbHOTO HCUUCIEHU», «OnpeneseHne MakCuMyMa MOIIHOCTH B L€ IOCTO-
STHHOT'O TOKa C IPUMEHEHHUEM IPOU3BOJIHONY,

«Bbruncienus miomaneii 1 00beMOB MPU MPOEKTUPOBAHUN OOBEKTOB TPAHCIIOPTA C IPUMEHEHHU-
€M OIIPEEICHHOIO HHTETpaIa»

CucremaTuueckasi mpopabOTKa KOHCIEKTOB 3aHATUH, Y4eOHBbIX U3JaHUM U JOMOJIHUTEIbHON JIH-
TepaTypsl. [louck, ananu3 u oueHka uHpopmanuu (mpodeccruoHaibHble 0a3bl JaHHBIX, PECYPCHI
cetn MHTEpHET) MO copepkaHuIo y4eOHOro MaTepHaia U ONpeeIeHHI0 TpodecCHoHaNbHO 3Ha-
yiMbIX 3a7a4. [loaroroBka cooOIEeHNH WK pe3eHTalui

Tema [AuddepeHuunaibHbie ypaBHEeHUSA

Tembl 10KI210B HJIH NIPE3eHTALMI:



«Inddepennmanbapie ypaBHEHHS TIEPBOTO M BTOPOTO MOpsakay, «AuddepeHnnansapie ypaBHe-
HUS C pa3leNAIOIIMMHUCA NEPEMEHHBIMIY, «OHOPOAHBIE YPABHEHMS NEPBOro MOpsAnka», «JIu-
HEWHbIE OJHOPOJHBIC YPAaBHEHHS BTOPOTO IMOPSIKA C MOCTOSHHBIMU Kod(hduimentamuy, «IIpu-
MEHEHHE OOBIKHOBEHHBIX AM(QepeHInanbHbIX ypaBHEHUH NpU peleHuH MpodeccuoHanbHbBIX
3a1a9».



6. 3agaHus HA NpaKTHYeCKHUe 3aHIATHS
IIpakTnyeckoe 3ansaTue Ne 1

Tema 1.1 Pemenne cucreM JIMHeHBIX ypaBHeHHUil meToaom I'aycca.
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IIpakTnyeckoe 3ansitue Ne 2

Tema: «Matpulibl U onpeaenuTenu. DieMeHTapHble IpeoOpa3oBanus MaTpulbl. Pemenue cu-
CTEM JIMHEHHBIX ypaBHEHUI MaTPUUHBIM clIOco0oM (MeTox oOpaTHoi MaTpuibl) [Ipumenenue
Pa3NUYHBIX METOJOB PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH B 3a/1a4ax B 00JacTu npodeccuo-
HAaJIbHOM JESTEIIbHOCTI»

15



Pemenne cHcTeM THHeHHBIX aarebpandeckux ypapuenui (CJIAY) ¢ momombio o6paTHOl MaTpHIE! (HHOTIA 3TOT
cmoco0 HMeHYHT eIl€ MaIpHYHBIM MeTOZOM HIH MeToZoM oOpaTHoH MaTpHIEI) TpelyeT NIpeIBapHISIbHOIO
O3HAKOMJIEHHS ¢ TAKHM ITOHATHEM Kak MaTpHuHad dopma samucH CJIAY. Metox o6paTHo# MaTpHIIE IpeIHa3HATEH 1714
peIIeHHa TeX CHCTeM THHEHHEIX anredpandecknuX YpaBHEeHHH, Y KOTOPBIX ONpeIeTHTIETb MATPHITEI CHCTEMEI OTIIHYEH 0T
Hy1i. ECTeCTBEHHO, NPH 3TOM IIOIPA3YMEBAeTCHA, HUIO MAIpPHIA CHCTEMBI KBagpaTHa (WIOHATHE ONpeIeTHISNd

CYIIeCTBYeT TOIBKO AT KBAIPATHEIX MaTpHil). CyTh MeToa 0GpaTHOH MaTPHIIEI MOXKHO BEIPA3HTE B TPEX IyHKTAX!

1. 3anHcaTs TPH MAaTPHIBL: MaTPHILY CHcTeMEl A, MaTpHITy HeH3BecTHEIX X, MaTpHIy cBo0OIHEIX WieHOE B.
2. Haiitn o0paTEym0 MaTpHIY AL

3. Mcnoaszya paBeHCcTBO X = A1.B MOTMYIHTE pelleHHe 3agansoi CIIAY.
Houewy X = AL B? noxazame CKpBIMD

Hepe;: IIEPEXO0I0M K YTSHHIO IIPHMEPOB PEKOMEHIYH) OSHAKOMHTLECA ¢ METOTAMH BBEITHC/ICHHA OGPEITHBIX MAarTpHIT,

H3/I0MCHHBIMH 30€Ch.

TIpamep Nel

— bxy + Txg = 29;
9z + 8z9 = —11.

Permmate CJIAY C IOMOINBE0 00paTHOH MaTpHIIHL.

Peuuenue

16



Peuierive

SanmeM MaTpHITY cHCTEMBI A, MATPHITY CEOGOIHEIX LICHOE B H MaTpHIly HeH3BeCTHEIX X .

1 7 3 -1 z
A=| -4 9 4]|;B=]0 }; X=| 2
0 3 2 6 z3

Tenepyr Hactan 4yepsa HalTH OGpPaTHYIO MATpPHIy K MAIPHIE CHCTEMBI, T.e. HAHTH AL B npmepe Ne3 Ha
CTPAHHIE, NOCBAMEHHOH HAXOXKIEHHIO OOparHBIX MaTpHL, obparHas MaTpHia ObL1a yKe HalizeHa. Bocmoaszyemcs

TOTOBBIM PE3YIIBIATCM H 3aITHIIEM A_IZ

) 6 -5 1
A7l = % | 8 2 -16
-12 -3 37

Teneps MOACTABHM BCE TPH MATPHIH (X, A"l B)e paBeHCIBO X = A7l . B, mocie 4ero BBIIOIHHM YMHOKEHHe

MaTpHI B npaBoﬁ YacTH JaHHOTO PABCHCTEA.

x1 1 6 -5 1 -1
z9 | = 2% 8 2 -—16 |- 0 =
x3 -12 -3 37 6
6-(—1)+{(-5)-0+1-6 L 0 0
= —- 8-(—1)+2-0+(-16)-6 =25 —104 § =| -4
—12-{(-1)+{(—-3)-0+37-6 234 9
1 0
HWtak, Me1 TOTy4HIH paBeHcTBO | o | = | —4 | .12 aToro paBeHcTRa mMeeMm: 2 = 0, 29 = —4, 23 = 9.
x3 9

Omegem:. 1 = 0,29 = —4, 23 = 9.
EcrecrEeHHO, YTO pelmIeHHe CHCTIEM THHEHHBIX ypaBHeHHH ¢ IoMOmMble oOparHOH MarpHupl §e3 IpHMeHeHHA

CIICNHATLHEBIX IIpCrpaMM BpoOJIE Mathcad BO3MOKHO THIIE IIpH CPAaBHHTEIBHO HeGOoIbINOM KOTHYECTEBE [NEPEMEHHBIX.

Ecmu CJIAY conmepuT deTbipe u 6oJiee MepeMEeHHbIX, TO TOpa3ao yA0OHee B TAKOM ClTydae
npuMeHuTh MeTos1 ["aycca unum meron ['aycca->Kopaana.

Tema 1.3 JleiicTBUsI HAJT KOMILIEKCHBIMH YHCJIaAMH
IpakTnyeckoe 3ansitue Ne 3,4
Tema 3ansTus: [eiicTBUA HaJl KOMIJIEKCHBIMU YHCIIAMH B TPUTOHOMETPUYECKON U MOKa3aTeNb-

Hol popmax. [Tepexon oT anredpanveckoii GopMbI K TPHTOHOMETPHUYECKON U TIOKA3aTEIbHOW U
o0patHo.

Lens: pacimupenue U 3aKperieHue TEOPETHISCKUX 3HAHHHA
1. Brryucaure:

1+3i .
a) - (—2i)+1;
—2+i
. 5
i*®+3
i°+3)
2. Haiigute Moaysib U apryMeHT KOMILJIEKCHOTO YUCIa Z:
Z = (-5+i) (-5-)
3. BbINOIHUTE YMHOKEHUE, UCII0NIb3YsI TPUTOHOMETPUUECKYIO (POpMY KOMIUIEKCHOTO YHCIa!

(1 1ij ﬁ+£

0)

4 4

6 6
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4. Bo3enute B cTeneHs 1o Gopmyse MyaBpa U 3alUIINTE pe3ysbTaT B anredpandeckor hopme:
(—1+ i\/§)g .
5. WI3BreKuTe KOpeHs: 2 + 2i/3 .

6. N300pa3uTte Ha KOMIUIEKCHOM 00JIaCTH MHOXECTBO BCEX TOUYEK Z,yAOBIIETBOPSIONIUX YCIOBUIO:
|z—1+i|>1,Rez>1,Imz < -1.
7. BpinmoaHUTE JEHCTBUS B IIOKAa3aTENbHON QopMme:

VA . . T T . . T
8 cos—+isin — |:| 4] cos— +1isin — | |.
( 3 3j [( 12 12D

Pa3nes. OCHOBBI MaTeMaTH4Y€CKOI0 AaHAJIN3a

Tema InddepeHunaibHoe 1 HHTErpajibHOEe HCYHUCICHHE

IIpakTH4yeckoe 3aHsATHE

[penensr. HenmpepoiBHOCTS pyHKIHMi. [Ipon3Bonnas, reometpudeckuii cMbici. MccnenoBanue

byHKIUH

1.BerauciuTh Ipou3BOAHY0 (DYHKIIWI:

18



2. BbluMcanTb NponsBoaHble GYHKLMIA:

Pemerme. a) @ynxio y= (3+ 2x’)‘ MOIKHO 3alIUCATh KaK CI0XHYIO0 PYHKIHIO

B BURe y=u', FAe w=3+2x’. [lo mpasuny auddepeHIHPOBAHMA CIONKHON

q)yHKLmH nmonmyyaem y'=y' =t u, =4B+2x) - 3+2x7) =163+ 202 -x.
6)};- sinx’

- (cos xz) =——— ~(~sin ) (x*)'= -
s x° cosx’
B) IlaHHylo (]Jynxumo MOXHO IpPEACTABHTS B BHAE y —arcsinu, THE u =+/1-3x.
Torﬂa }": l .u'_ l l {_ )_ _3

=u® © fi-f-m) 24-3x | 23xdl-31)
r) y'= 21 l ( d ): I tl)-x_ I

x+1

2x= ~ tg X2 2x.

cos’ —— cos? —— fxc+1) (x+1) cos® —
x+} x+} x+1
n) y'= cmv.()r2 +2). (x2 +2}' = Zxcos{xl + 2)
€) y'= (4°) -arctg 2x+4°5~ (arctg 2x)'=
1 :
=4°5% [n 4- (cos x)arctg 2x+4°5 %+ ——(2x)=
(cos x)arctg w2 Y
=—4*-Ip 4-5in x -arctg x+4°5% —
& l+4x

IIpakTn4yeckoe 3ansiTue 8

Brruncnenue npoctedmmx onpeaeeHHbIX HHTETPAoB.

OHpeI[GJIeHI/IC MaKCUMyMa MOIIHOCTH B ICIIH ITOCTOSAHHOI'O TOKAa C MPUMCHCHHUEM HpOHSBOHHOﬁ.
Brrancnenus minomazeit 1 00beMoB Mpy MPOEKTUPOBAHUN O0BEKTOB TPAHCIIOPTA C IPUMEHEHHEM
OIpEIeIEHHOr0 UHTErpajia

Tema 3ansaTusi: Haxoxaenue npou3BoaHoi cioxHoi GyHkiun. MaTerprpoBanue GpyHKIuii.
Merton 3aMeHbI iepeMeHHOM. ITHTerpupoBanue no 4yactsaM. BelunciieHre onpenei€EHHOro NHTe-
rpana. [IpunoxeHue onpeneseHHoro HHTerpasa K peleHUIo Pa3IndHbIX IPUKIAJIHbIX 3a1a4.

[enb: 3akpernieHNe yMEHUH HAXOXKACHUS IPOU3BOHOM CIIOKHON (YHKINU; 3aKpeIUIeHUue yme-
HUI UHTErpUpPOBaHMsI (PYHKIIMI METOJIOM 3aMEHbI IEPEMEHHOM U METO/I0M UHTETPUPOBAHMUSI 110
4acTsAM; 3aKpEIUICHUE YMEHHM BBIUNCIICHUS ONPEIEIEHHOTO HHTETpaa.

1. Haiiti nmpon3BogHy 0 (DYHKITUH:

Dy=4x+6¥x;  2y=(-1)(x*-3),

sin X
Jy= X
)Y 1+1tgx

2. Haiitn I/IHTeraJIBI I/ICHOJ'II)SYSI OCHOBHBIE CBOMCTBA MHTETpaa:

dx
O e 2)j<f Nl

3. Haiitu uHTEerpasl, UCIOJIb3ysl METOJI 3aMEHbI IEPEMEHHOM:

4)y =cos’ x—sin’ x;

B 32xdx
P

1 (x*+1)
4. HaﬁTH I/IHTerpaJI, I/ICHO.TIBSYFI METO/ I/IHTerI/IpOBaHI/IH I10 4aCTiaAM.:
19
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1)J' Inxdx  2)[x-cosxdx

O e [ N

5. Haiitu uHTETpaI: ISiﬂS xdx

Tema 3.2 O0bIkHOBeHHbBIE T depeHIHATbHbIE YPABHEHUSA

IIpakTHyeckoe 3ansaTHe Ne 9

Tema 3ansTus: Pemenune nugdepeHuanbHbIX ypaBHEHUH IEPBOTo MOPSIKa C pa3AesSoUMUCS
NEPEMEHHBIMH.

Lenb: 3akperieHre yMeHu# perieHus 1uddepeHuanbHbIX ypaBHEHUH

[IpouHTerpupoBats cienyronye ypaBHeHNs

1.(14+y)dx+2pdy =0 2.20(14+ 2y = 14 32

3.(14+yHdx = xdy 4 (x+Ddy+2dx=0

503" +1dx = 2pdy 6.2x° ' +3y =2

Ty -t =2xp 8y'—y=2x-3

9y =2 10.(1+ y®) xdx — (1+ x2) y2dy
x

Haiitu yactHbIe peliCHus YAOBJIICTBOPAIONINUC 3a/IaHHBIM HAaYaJIbHBIM YCJIIOBUAM.

2 t 2
(a=Dy et =0 y=1 mpu x=0

2 y’cﬁgx+y:2, y=-1 mpu x=0
r_ o304

3. Y =Nz , y=2 mpu x=0
' 2

4, W FY =07 y=05 mpu x=1

5, (x+2y)y'=1 y=-1 npu x=0
xdx _ ydy _

6. Ity I+x y=1 mpu x=1

7. w'=ylny, y=1 mpu x=0

2 2
8. xﬁ/l—y dx+yfl—x dy=01 y=1 npu x=0

9.2\/;‘11"::'@, y=1 mpu x=0

1. Pemmts ypaBrenue: (1+C0sX)yy' = (1+y®)sinx.
2. Pemuth ypasHenue: Y- Y= XWOSX.
3. Pemmts 3amauy Komm: y¥ 9y = 0,y(0)= 5,y¥0)= 2.
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7. IlpomMexkyTOUYHAS ATTeCTALMSA.

IIpomexxyTouHas aTTecTanus Mo yueOHOH aucuumimHe MaremaTudeckue MeTOJIbl peltie-
HUS IPUKJIAJHBIX TPOGECCHOHATBHBIX 33/1a4 MPOBOIUTCS B (hopMe nuddpepeHIIMPOBAHHOTO 3a4e-
Ta (3 cemectp).

K mpomexyTouHol aTTecTanuu o yuyeOHOM AUCHUIUINHE JTOMYCKAIOTCS BCE CTYICHTHI.
ITpu siBKe Ha MPOMEXKYTOUYHYIO aTTECTALUIO CTYAEHTaM HEOOXOAMMO UMETh 3aU4€THYIO KHHXKKY.
IIo pesynbraram BcCeX BHIOB OLEHOYHON ACATEIBHOCTH CTYACHTY BBICTABIACTCS OTMETKA I10
yuebHoll nuciumiuuHe. Illkana OLEHOK: «OTIMYHOM, «XOpOILO», «YyIOBJIETBOPUTEILHOY,
«HEYIOBJIETBOPUTEIILHOY.
CryneHTbl, He MpoLIEAIINE IPOMEKYTOYHYIO aTTECTallMI0 B YCTAHOBICHHOE BpEMs 11O
YBOKUTEIBHOM INPUYMHE, IMOATBEPKICHHON ITOKYMEHTAJIbHO COOTBETCTBYIOLIUM JIOKYMEHTOM,
CHAIOT €€ NHAMBUAYAIBHO, B YCTAHOBIICHHBIE CPOKH .

Bomnpocs! a5 3auera (3 cemecTp)

Bonpocsl aJs1 npoBepku ypoBHs 00yueHHocTH « 3 HATD»

1. Ompenenenne KoMIieKCHbIX yrcen. OCHOBHBIE (POPMBI KOMIUIEKCHBIX yHcen. ['eomerpuue-
CKasl MHTEPIIpeTalusl KOMIIEKCHBIX YHCEI

2. ]JleficTBHA ¢ KOMIUIEKCHBIMHU YMCIIaMU, MPEICTaBICHHBIMU B pa3inyHbIX (popmax. [lepexon

oT asireOpanyeckoit GopMbl K TPUTOHOMETPUYECKOI U 00paTHO

@yHKIIMM 0HOM He3aBUcUMOM nepemeHHoM. [Ipenensl. HempepbeiBHOCTD (QyHKIIMI

[TpousBoaHas1, reoMeTpudecKkuii cMbIci. MccnenoBanue GyHKIHMA

Heonpenenennsiii naterpan. HemocpeacrBeHHOE MHTETpUpPOBAaHUE. 3aMeHa IEPEMEHHON

@DyHKIUU HECKOJIbKUX NepeMeHHbIX. [Ipunoxkenns uHTerpana K peleHuio NpUKIaJHbIX 3a-

nad. YacTHele MPOU3BOIHBIE

3anaun, npuBosIre K 1u(pHepeHInalIbHbIM yPaBHEHUSM.

8. uddepeHnmansHbie YpaBHEHHUS C pa3IeisIFOINIMMUCA TiepeMeHHbIMH. OOIe W 4YacTHBIE
peLeHMs.

9.  ®opmynsl npsimoyronbHUKOB. Popmyra Tpamneruit. @opmyna CumrcoHa.

10. Omnpenenenue KOMIJIEKCHBIX YUCEN.

11. OcHoBHBIE (HOPMBI KOMITJIEKCHBIX YHCEIL.

12. Teomerpuyeckast HHTepIpETalMs] KOMIUIEKCHBIX YUCE]I.

13. ®opmyia KOpHEH KBaIpaTHOTO yPAaBHEHHS C OTPULATEIbHBIM IUCKPUMHHAHTOM.

14. JlelicTBUs HaJ KOMIUIEKCHBIMU YHCIAMHU, PEICTAaBIEHHBIMU B pa3IMUHbIX (opmax.

15. Tlepexox ot anredpamyeckoi (OpMBI K TPUTOHOMETPUIECKOM 1 00paTHO.

16. [IpousBonHas GHyHKIMHU, €€ TEOMETPUUECKUN U PUBNUECKUIN CMBICI.

17. Heonpenenennslii uurerpai. HemocpeacTBeHHOE HHTETpUpPOBAaHUE. 3aMEHa IEPEMEHHOM.

18. 3anauu, npuBojsmue K 1udpdepeHInanIbHbIM YPaBHEHUSAM.

19. JluneitHbIe OTHOPOTHBIC YPABHEHUS TIEPBOTO MOPSAKA.

20. Opnnoponuble nudepeHnaibHble ypaBHEHUS IIEPBOTO MOpsAKa.

21. JluHeiHBIE OTHOPOIHBIC YPAaBHEHHUSI BTOPOTO TMOPSIIKA C IIOCTOSTHHBIME KOA(QUIIEHTAMH

o 0sw

~

Bonpocs! pi1st npoBepku ypoBHs 00yuyeHHocTH «YMETD»

21


http://ekzamenu.net/student.html

1. IIpuMeHATs MaTeMaTHYECKUE METOIBI IJIsl peIIeHus MPO(eCCHOHANBHBIX 3a/1a4
2. Pemate NpHKIIaJHBIC 3JEKTPOTEXHUYECKUE 3a/Ja4l METOAOM KOMILUIEKCHBIX YHCE
3. OnpenensiTh MAKCUMYM MOITHOCTH B IIETIH MTOCTOSTHHOTO TOKa C IPUMEHEHHUEM TPOU3BOIHOM
5. BeraucnaTs nmpocTeiime onpeaeneHHbIe HHTETPaIbl
6. Beraucnars miomaay 1 00beMbl IPH MPOSKTHPOBAHUN 00BEKTOB TPAHCIIOPTA C IPUMEHEHHUEM
OIIPEITICHHOTO MHTETpaja
7. BBINONHATH ACWCTBUS HAJl KOMIIEKCHBIMH YHCIIAaMH, IPEACTABICHHBIMU B Pa3HBIX (opMax
8. Haxoauth npou3BoaHY0 (YHKINHU, BEIUUCIATE UHTETPaIbl METOA0M HENOCPEICTBEHHOTO UH-
TETPUPOBAHUS U METOJIOM 3aMEHBI
9.Pemath 00bIKHOBEHHBIE AU (PepeHIInaTbHbIE yPAaBHEHHS
JlonoTHMTeIbHbIE 32/ IaHUSA
IIpakTnyeckas padora Ne_

Tema «JIuHeliHbIe onlepanMy HaJ MAaTPULAMK»

Hean: chopMupoBaTh yMEHHE BHITIOJIHITH OCHOBHBIE OTIEPAIIMH HAJl MAaTPUIIAMHU.

TeopeTnyeckue cBeieHUs K MPaKTHYeCKO#l padore

Onpenenenue.MaTpuueii pazMepoM nxM Ha3bIBaeTCs MPSAMOYTrojibHas TabiIuIa, COCTaB-
JIEHHAs M3 NM YHUCEJ M MMEIOIIasi N CTPOK U m cTonbuoB. Yucna aij, COCTABIAIONINE MATPHILY,

Ha3bIBAKOTCA 3JICMCHTAMH MATPHIIbI

Q. Oy Ay,

Ay Uy a,
A=(aj)= "

(04 (04 a

Onpenenenne. Marpuiy A' Ha3BIBAIOT MPAHCHORUPOSAHHOUTIO OTHOILIEHUIO K MATPHULIEA,

€CJIM OHa TOJyYeHa W3 MaTPHIbIA 3aMEHOU CTPOK ATOM MaTpHIlbl €€ CTOJI0IamMu, U, Hao0OpOT,

CTOJ'IGI_IOB CTpOKaMH.

a; an am
a a a
AT | %12 %22 -+ Cm2 =(i_) .
] /nxm
aln aZn amn
1 0 1 ! 2
[pumep, A= |, AT=| 0 -3
p P, (2 -3 4J 1 4

Onpenenenne. KBagpatHas maTpuila Ha3bIBae€TCs TPEYTOJILHOM, €CIM BCE €€ DIEMEHTHI,
pa3MelIeHHbIE HaJl TTIABHOM uaroHanbio (1Mo Heil), paBHBI HYIIIO, T.€.
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A =| 0 ay ay|-6epxHsas mpey2oabHaAs Mampuya,
0

0 ag
a; 0 0
A, =la,, a,, 0 |—HudicHAA mpey2oabHaa mampuyda.

Onpenenenune. Matpuia, Bce 3JIEMEHTHI KOTOPOW paBHBI HYJIO, HAa3bIBACTCA HVJb-

Mampuyetl.
bll
b
Marpuna-crpoka A=(ay;,a,,...,a,), MaTpuLa-cronber B=| 2
by

Onepauml Ha/l MaTpUuIaMHu.

1) ITycts MaTpuiel A, U B, 01MHAKOBOH pazMepHOCTH. CyMMON MaTpull A u B Ha3bl-
saemcsi mampuya C,, TOU ke pa3sMEPHOCTU, KAK/bII 3JIEMEHT KOTOPOM paBE€H CyMME COOTBET-

CTBYIOIIIMX 3JICMCHTOB Marpuibl A u# B.

Cij = Q;; erij JUISIBCEX | U j.

2) Pasnocmvio mampuy A, u B,., OJUHAKOBOH Pa3MEPHOCTH HA3bIBACMCS MAMPUyd
Cixn TOM K€ Pa3MEpPHOCTH, KaXIbI 3JIEMEHT KOTOPOM pamMeH Pa3HOCTH COOTBETCTBYIOIIMX 3Jie-

MCHTOB MaTpulbl A U B.

c; =a; —b; mnaBeex i m j.

3) Ilpoussedenuem mampuy A Ha 4UCIO A Hazvleaemcs mampuyaC , KaXKIbIH JIEMEHT KO-

TOpOH paBeH ¢;; = Aa;;.

4) Matpuily A MOXHO YMHOXHTh Ha MaTpuiy B (A-B=C) Jumb B TO cllydae, KOrja
YHUCIIO CTONOIIOB MEpBOM MaTpuilbl A, pPaBHO YHCIO CTPOK BTOPOHl MaTpuubl B, T.e.

A Brg =Cr - IIpH TOM KaXKIBIH JIEMEHT MATPHUIBI-TIPOU3BEICHUs C OMpEeNsaeTcs TakK:

by

b,
] . .
Cij = (ail aiz ain)' = ailblj +ai2b2j +...+ainbnj s I[.H;I BCEX I U J .

by
T.e., anemMeHT ¢;; paBeH CyMMe MPOU3BEACHHUIT DJICMEHTOB | -il CTPOKH MAaTpPHIBI A Ha CO-

OTBETCTBYIOIIME AIEMEHTHI | -TO CTOJIOIAa MAaTPHUIIBI B .

Haiitu MMPOU3BCACHUC MATPULIBI-CTPOKHU U ManI/ILUpI'CTOJ'I6LIaZ
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Ipumep 1.

1) —3)-@ =5.2+(-3)-4=10-12=-2,

4
2)Q -1 3)| 3 |=1-4+(-1)-3+3:(-2)=4-3-6=-5,
-2
2
3)(-4 1 -8)|-5|=(-4)-2+1-(-5)+(~8)-0=-8-5=-13,
0
3
4)(-2 0 5 1) _04 =(~2)-3+0-(-4)+5.041.5=-6+5=—1,
5
0
2
5(7 -1 0 2 -3):| 8 [=7-04(-1)-2+0-8+2-(~4)+ (-3)-(-2)=—2-8+6=—4.
~4
-2

Ilpumep 2

Jl1s 3agaHHBIX marpulg A, B, C HaliTu maTtpunbsl 3A+2B, CT, AB, BA, CTB, AB+E,

BA-4C.
2 3 -4 1 0 3 1 -1 0
A=|-1 -1 3|, B=3 -1 1|,N=[3 -1 2
1 -2 5 1 20 -2 0 -3
Pewenue
2 3 -4 1 0 3 6 9 -12
1.1) 3A+2B=3:[-1 -1 3 |[+2:3 -1 1|=/-3 -3 9 [+
1 -2 5 1 20 3 -6 15

2 0 6 6+2 9+0 -12+6 8 9 -6
+/6 -2 2|=/-3+6 -3-2 9+2 |=|3 -5 11 |;
2 4 0 3+2 -6+4 1540 5 -2 15

T

1 -1 0 1 3 -2
12)Cc"=[ 3 -1 2| =/-1 -1 0
-2 0 -3 0O 2 -3
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2 3 -4\(2 3 -4
1.3) A2=A-A=|-1 -1 3 ||-1 -1 3 |=
1 -2 5)l1 -2 5

2:243-(-1)+(-4)1  2:3+3-(-1)+(-4)-(-2)  2-(-4)+3-3+(-4):5
= (-1)-2+(-2)-(-1)+3-1 (-1)-3+(-1)-(-1)+3-(-2) (-1)-(-4)+(-1)-3+3-5|=

1.24(-2)-(-2)+5-1  1.3+(-2)-(-1)+5:(-2)  1-(-4)+(-2)-3+55
4-3-4 6-3+8 -8+9-20) (-3 11 -19
=|-2+1+3 -3+1-6 4-3+15 |=| 2 -8 16
2+2+5 3+2-10 -4-6+25) (9 -5 15

2 3 -4\(1 0 3
14) A-B=|-1 -1 3 |-|3 -1 1|=
1 -2 5){1 2 0

2:1+3-3+(-4)-1  2.0+3-(-1)+(-4)-2  2:3+3-1+(-4)-0
=| (-1)-1+(-1)-3+3-1 (-1)-0+(-1)-(-1)+3-2 (-1)-3+(-1)-1+3-0 |=
11+(-2)-3+51  1.04(-2)-(-1)+5-2  1.3+(-2)-1+5.0

2+49-4 -3-8 6+3) (7 -11 9
=|-1-3+3 1+6 -3-1|=|-1 7 -4|;
1-6+5 2+10 3-2) (0 12 1

1 0 3)/(2 3 -4
15) B-A=|3 -1 1||-1 -1 3 |=
1 2 0/l1 -2 5

1.2+0-(-1)+31  1-3+0-(-1)+3-(-2)  1-(-4)+0-3+3:5
=3-2+(-1)-(-1)+1-1 3-3+(-1)-(-1)+1-(-2) 3-(-4)+(-1)-3+1-5|=
1.2+2-(-1)+0-1  1.3+2:(-1)+0-(-2)  1-(-4)+2-3+0-5

2+3 3-6 -4+15 5 -3 11
=(6+1+1 9+1-2 -12-3+5|=|8 8 -10].
2-2 3-2 -4+6 o1 2

IToguepkHemeliepas, 4To AB = BA.

1 3 -2y(1 0 3
16)C"-B=|-1 -1 0 |-|3 -1 1|=
0 2 -3)1 2 0

11+3-3+(-2)-1  1.0+3-(-)+(-2)-2  1-3+3-1+(-2)-0
=| (-1)-1+(-1)-3+0-1 (-1)-0+(-1)-(- 1)+0 2 (-1)-3+(-1)1+0-0|=
0-1+2-3-3-1 0-0+2-(-1)-3 0-3+2:1-3-0

149-2 -3-4 343) (8 -7 6
= -1-3 1 -3-1|=|-4 1 -4
6-3 -2-6 2 3 -8 2
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(V)

» BBIIIOJIHUTE NJCUCTBUA

3ananmne 1.3amanbl maTpunsl A, Bu C

—~ —~
™ < -
7~ N\
~ ~ N NN
. - N—
I \ e N\ Il
™M N - — N N
N— - > /Al_.\ /nHu\ Z
Il Il [l Il
Z Z Z Z Y
) ST
0O N < © - — ™M © ™M N © I
— _/ . / N— N—e
I I I I <
«<C «< «< «<C -
7~ N\
~ ~ N ~ — M -
VR N\ N\ R
— N o N N o ™M N o < - © o~
N o
© - < ™M < N N N Mm M m
A A S Z M adm <« (1< © N < 7 Y«
Il ! Il ! Il ! Il ! ; |
«<C Z Z Z . Z
< T < = | < = < = s
l <L < <L © «< o} «<C — <
Z «<C
+ +
«<L Z R
. . —~ _
<t < ~ <
- . ™ ™
7\ 7\ }
< o <
M M - — N NN
Il [l [l I 1l
Z Z 7 Z =z
TR T~ T T TN
— N ™ ™M« - < © - — N ™ -
- S AN / A S N— AN \
Il [l Il Il Il
«<L «<L «L «<C «<
TN — TN TN Y N
N O - — - N N o — ™ - M -
~ o o N ™ ™M < M N ™M NS N
M < ™m A < m A m < o A < ™M g <
I I I : I : I :
Z Z Z
< \An. \An. - \An. X \An. .
- ™ TS «< r~ « o <

3ananue 2. Haiitn maTpuny A, ecan
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1 -2 0 2 -2 0 1 -2 4 5 -2 0 1
1.A=|1 3 1|2A=|1 2 1|3A=|4 3 1|4A=|1 2 7|5A=|1

1 1 1 1 1 2 1 4 1 1 -1 1 0
5 -2 0 2 2 0 1 -2 =2 1 -2 0

6.A=| 2 0 1|7A=|1 -5 1|8A=(1 4 1 |9gA=|2 2 2
-6 1 1 1 2 0 3 2 1 1 0 -3
2 -2 0

10.A=|1 2 1
1 -1 2

3adanue 3. J1ns matpuil A, B, C BBIYHCIIUTD:

1)5A-2B+3C, 2)2A" —3C" + BT,

3) AB-BA, 4) A —B?, ecin
2 3 4 1 -4 3 0 -2 2

A=[-2 0 -1|,B=[-1 0 1/|,C=l1 -5 5.
1 0 5 0 1 -2 31 -1

3aoanue 4.Haiitu npon3BeieHNEe MATPUILL:

el AR

5 4
L R
2 6)(-3 2 3 4

31

2 -1 3)(1 3 1 -1

5)| 4 2 0] 2]; 6)L 2 -3)|4 -1 3/|;
-1 1 -1 2 6

52 4)(5 4 4 2 -2 2\(-21 2

711 -3):(-3 -5 -4[;8|1 1 1| 2 1 -2

0)l1 3 4 -2 2 -2J(-21 2
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KoHTpoibHBIE BONPOCHI:

1.

© o N o gk~ wDn

[ I
w N - O

UTo Ha3bIBAIOT OMpPEIETUTENEM KBAJPATHON MAaTPHUIIBI?
Uto Ha3bIBAIOT OMPENIEIUTETIEM BTOPOTO MOpsIKa?
UYto Ha3bIBAIOT ONPENIEIUTENEM TPETHEro nopsiaKa’?
Uemy paBeH onpeaenuTeab MaTpuLbl 1000ro pazmepa?
Yro takoe oOpaTHas marpuua’?
Kakyro Matpuily Ha3bIBalOT BBIPOKICHHOM?
Kakyro Matpuily Ha3pIBatOT €IMHUYHON ?
Yro Ha3bpIBAOT ONPENEIUTEIEM KBAJPATHON MAaTPHUILIbI?
Kaxk naiitu maTpuiry, oOpaTHyIO JaHHOW?
. B 9em cocTouT omnepatiysi TpaHCIIOHUPOBAHUS MAaTPULIbI?
. Kak yMHOXUTB MaTpully Ha YUCII0?
. UTo Ha3bIBaIOT paHrOM MaTpUIbl?

. Kak onpenenuts panr Matpuiibi?

3amanusi KOHTPOIBHOW paboThI

1.

=

2.

Bapwuanr 1
Havitu A+B, ecnu:

3o o8 =00 3 5)

Haiitn nmpou3sBeneHne MaTpui:

04=(3 o) 5= )

-2 4 0 2 5 1
6)A:(3 8 1);3:(0 —2 4);

3.

-5 0 2 1 3 6

TpancroHrpoBaTh MATPUILY:

a)Az(—Sﬁ 3); 6)’4:(; 288 i5);
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4, BBIUKMCIIUTE ONPENETUTEND:

3 0 —2
a4=(2 2) 94=(1 4 0
4 8 3 1 5
4 0 5 1
(2 -2 3 2\
BA=lg 2 1 of
4 2 0 1

Bapuanr 2
1. Haiitu A+B, eciu:

4=(3 3 28 5= % o)

2. Haiitu npousBenenne MaTpuil:

4= ) 5= )

1 -5 2 0 2 —1
6)A=(4 0 —3);82(6 —1 3);

1 4 6 0 2 5
3. TpaHCOHUPOBATH MATPUILY:
(17 5y /0 15 —4a7y.
a)A‘(_s o)’ 6)A'(9 2 -1 )
4. BBILII/ICJ'H/ITB OHpe,[[CHI/ITeHL:
2 1 -3
a)A:((l} Z); 6)A=(1 0 2);
1 4 0
2 -1 0 3
10 2 -2\
A=, o 4 1)
3 1 3 0

PelweHnA cuctem MHERHbIX ypaBHEHUI no npasuny Kpamepa.
Llenb paboTbl: GOpMMPOBaTb HABbIKM PELIEHNA CUCTEM YpaBHEHNI meTogom Kpamepa

Tpe60BaHMUA K BbINO/IHEHUIO NPAKTUYECKOoN paboTbl: OdopmuUTb 3aZlaHMA B TETpaaU ANA NPaKTUYe-
CKUX pabor.

TeopeTnuyeckasa cnpaBKa.

Mpumep. PewmnTb cuctemy AMHENHbIX YpaBHEHNI meTogom Kpamepa: *
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Haigem onpegenuresib CUCTEMbI

Tak kak 2= —1# & , CHCTEMA IMEET EAMHCTBEHHOE PEIICHHE, KOTOPOE OMPELIISIeTCS 0
dbopmynam Kpame-
ﬂ; &: ﬁ;
= }-’ = = —
pa: I’ﬁ ) I’ﬁ. , ﬂ

x=2, v=-Lz=1

OtBer:
Ne BapuaHTa 3apaHue 1. 3apaHue 2. 3apaHue 3. 3apaHue 4.
x2v—z=1 2n+v+z=12
1 {2x-v+z2=3 S +v+3ir=14
x—v+3z=75 ntv+lz=%
ditv-z=7 Zx-Iv+3z=6 i—lv—z1=-% K-2y+2=-2
2 Iy -2y+32=3 {3y -2y +4z=7 i+2v—-2z=1 TxeZvslz=1
b —v—z=4 Py +2v-3z=4 Sx+v-dz1=-I IR vedz =0
3
4

Oﬁpa:;eu BBIITIOJIHCHU A KOHTpOJIbHOﬁ paGOTbI no teme: «KoMILJIeKCHbIE YHCJIa»

1. CocTaBUTh KBaJIpaTHOE ypaBHEHHE O €ro KOpHAM x1=1 — V3i o xe=1+43i

30



Pemienne. Ilo Teopeme Buera npousBeaeHne KopHel npuBeAEHHOTO KBaIpaTHOTO YPaBHEHUS
pPaBHO CBOOOJHOMY W/IEHY YpaBHEHUS, a CyMMa KOpHel — BTopomy ko3¢ duiiueHty, B3sTomy ¢
IIPOTUBOIOIOXKHBIM 3HAKOM, IO3TOMY UMEEM

x1X2:(1—\/§i)(1+ \/§i):1+3:4,

xi+x2= (1—-8i)+@L++B8i)=1-3i+1+3i=2
x2+px+q20, xX—-2x+4=0.

OtBer. x°>—2x +4=0.

2. Haiitu neficTBUTENbHBIC YHCIa X M )y W3 ypaBHeHUsT S5x—2y + (x +Yy)i=4+5i,
Sx -2y =4, {5x—2y:4, { Tx =14,

Pemienne. CocTaBUM U PEIINM CUCTEMY { 2r 42 10
3 x+2y =10,

x=2, x=2,
2+y=5, |y=3.

x+y=5, x+y=5,

OtBet. (2;3).
_ 2 i8  nill _ o 6
3. BbINOIHUTH ACHCTBUS a) 17 ?I ;  0) % ; B) M
2+ 1+2i i
12e ?
17-3i _ (A7-3i)(2—-i) 34-17i-6i+3i®* 31-23 31 23.
Pemenne. a) — = - = = ==Y,
2+1 2+1)(2-1) 4+1 5 5 5

5) i° 3" _ 1-3(-) _ 1+3i _ (L+3i)(L+2i) :1+5i+6i2 _1+5i-6 _-5+5i _
1121 " 1+2(-) 1-2i  (1-2)@+2)  1+4 5 5
i2=-1, i4=-1-(-1)=1, =1, i=+/-1, B=-J-1=-i, P=J-1=i, i'=-J/-1=-i, °

=J-1=i.

Taxum obpazom, %=1,

—1+i.

i4k+1: i, i4k+2: -1, i4k+3: _ i,

. 37 . . 3w
2¢ cos6” +isin 6”) 32(cos +isin j
y Y2212 [ “ 4) _ 2 2)_32-0)_8_,2
12¢ 2 12 cos(— ”j +isin (— 7[) 12(+i(-1) 12(-i) 3 3
2 2
raer=+2+2=+4=2 o= arctgZ = arctg%: arctgl = %
X —
OtBer. 2a) ﬂ'—gi; 0) -1+i; B) 22.
5 5 3
] ) (1+i)?
4. BBIIOTHUTH NEHUCTBUS U PE3yJIbTAT 3aIHCATh B TPUTOHOMETPUIECKON hopme (—i)°
—i
L)’ J2° (cos(8- ) +isin(8- 7)) J2'os T +isin 7y,
Pemenue. = 4 4 = 2 2 =2_»,

0" 5 *(cos(6- (- ) +isin(6: (- ) i (cos(—3;)+isin(—3:)) |
rier = V1+1=+2, g1 =arctgl = arctg%: arctgl = %
X

[ -1
rz=1+1=42, (pz:arcth:arcth:arctg(-l): —%.
X

Takum obOpazom, Z = 2
31



3anuiieM 1aHHOE YUCIIO B TPUTOHOMETPHUECKOU Popme:
z =2 (cos0’ + icos0°)
OtBer. z =2 (cosO” + icos0°)

3
. . T, . T
5. BbINOaHUTH ASUCTBUS U pe3yibTaT 3alKcaTh B MOKa3aTebHOU (opme 7 (COSE +18In Ej .

3 3
Pemenue. 7 cos£+isinZ =7 £+1i =718 cos3z+isin 3Z =7 cos£+isin£
6 6 2 2 6 6 2 2

T . . T
z=7|cos—+isin — | .
( 2 ZJ

OtBer. Z = 7(0035 +isin zj.
2 2
6. Pemuts ypapHenue  x° + 8x + 80 = 0.
Pemienne. x2+8r+80=0, D=64-4-1-80=-256, x1= —8-+v-256 2_256 = —4-8i,

x2= —4+8i.

OrBer. x1=—4-8i, x2= —4+8i.

7. IlocTpouts cnaraemble Z1 =-2 u Z2=2—3i U HX CyMMy.

Y A
Z1 [
| |l I I
-2‘ 0 2 XV
\ |
N L
\ YA
2
21+ 23 ’4'-5'

[IpoBepka: 21+22=(2)+2-3i)=-2 +2-3i= —5i.

OtBer. — 5i.

KonrposabHasi padora mno reme «KoMiuiekCHbIE YHCJIA»

Bapuant 1

1. COCTaBI/ITB KBaI[paTHoe ypaBHeHI/Ie I10 €TI0 KOpHHM
x1=5-31 u X2=5+3i.
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2.Bemonuuts gaeiictBus:  a) (2+i)+ (-3 -1)—(4—3i); 0)

3. JlaTh T€OMETPUYECCKYIO HHTEPIPETAIINI0 KOMIUIEKCHBIX YHCEN
Z1=—2+1; 22=2-31 ¥ HUX CyMMBL.

157 \8
4. Beinonuuts aedicteus: @) (Cos 12° +isin 12°)%;  6) (Z_BJ

5.BeimonHuTh AEUCTBHS U 3amMcaTh Pe3yabTaT B MOKa3aTeabHOU (opme:
1-i

Z=

Bapuant 2

1. Pemuts KBagpaTHOE ypaBHeHHE  x° — 6x + 34 = 0.

2.Beimonuauts geicteusa: (3 + 51)(3 — 51)(—2 +1).

3.ITocTpouTh KOMIUIEKCHBIC uncia Z1=2—31 U Z2=1+2i B KOMIUIEKC-
HOM TUTOCKOCTH, & TAaK)KE UM COTPSIKEHHBIC W MPOTHBOIOIOXKHBIE.

3 )

. —6
4. BBITIOTHUTH JEUCTBUS: Q) L”\/_Qﬂ 0) (2[003%+isin %D

e

5.BhITIOTHUTE AEWCTBUS U 3alKicaTh pe3yabTaT B MOKa3aTeIbHOU GopMme:

VB

-2
%i

0)

e

KonTpoJuabHas padora nmo reme « KoMniiekCHbIE Y CI1a»
Bapuanr 3

1. [TocTtpouTh KOMILICKCHBIC YKicia Z1=—1+2i u Z2 =4i, B KOMIUICKCHOU
IUTIOCKOCTH, & TaK)Ke MM CONPSHKCHHBIC W MPOTUBOITOIOKHBIE.

2. Pemnth KBafpaTHOE ypaBHeHne  2x2+ 2x +5=0.
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3. TlepeBectu B moka3aTelabHYIO POpPMY:

% —~ g ; 0) 3 [cos(%j +isin [%D :

4
o e 1+1
4, BbINOJHUTEH JEUCTBUA: a) — 0) ( m)
(_\/§ + |) e—E'
5. 3anMcaTh KOMILIEKCHOE YHCIO ~/3—i B TPUTOHOMETPUUECKOH (hopMme.

Bapuanrt 4

1. HaiiTi meficTBUTENIbHBIE YHCIa X W y U3 ypaBHeHust x —8i +(y —3)i =1.

2. [ToctpouTtsh citaraembie 21 =—2—41 W Z2=3 U HX CyMMYy.

3. Tlepesectu B anrebpanteckyio bopmy: a) 2¢ 2. 6)

o))

4, BbINOJHUTH ACHCTBUS: a)

127 | ia a6
ha 6) z=(3-3i)8 e? .

5. BIMOAHUTE ACUCTBUSA U 3aMUCaTh PE3YJIbTAT B TPUTOHOMETPUYECKOH (hopMe:

\/§—il7_

=12 ’
|

KonTpoabHas padora mo reme «KomMniekcHbie yncjaa

Bapuaut 5

1. ITocTpOUTh KOMILIEKCHBIC YMCIa Z1=—60 W Z2=4—3l, a Takxe UM
COMPSIKEHHBIC U MPOTHUBOIOJIOKHBIE.

2 IleperecTu B TPUrQHOMETpUYECKYIO hopMy:
a) 21= 22-22i:  6) z2=3e"

3. BbINONHUTH JEHCTBUS U 3alMCaTh Pe3yJIbTaT B MTOKa3aTeIbHOU (hopme:
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o[l (3))

- 5,
4. BBIONHUTH NEUCTBUS:  a)Z = @; 0)z=(-2-2i)* e* .
24
2+1 13+4i
5. Jlokaszatb TOXKAECTBO —— = -~
3—-1 17-9i
Bapuanrt 6

1. [ToctpouTh KOMIUIEKCHBIC uKcia Z1=-2—31 u Z2=-4,a TakkKe UM
CONPSDKEHHBIE U TIPOTHUBOIIOJIOKHEIE.

2. [lepeBectu B mokasaTenpHyo Gopmy:  a) 1,1 0)

(o) nl) o

3. HaiiTu neiiCTBUTENbHBIC YUCTIA X U V W3 YPABHEHUS
B+i)x—2(1+4i))y= —3—4i.

; 6) —< .
; ) (V3 -i)’

V2e ¢

1+i

4. BBITIOTHUTH JEUCTBUS: a)

5. PemmTs KBaspaTHOE ypaBHeHHE x° + 2x +5 =0,

KonTpoabHas padora mo reme «KomniiekcHbie ynciaa

Bapunaut 7

1. JlaTh reOMETPHYECKYIO MHTEPIPETALUIO KOMILIEKCHBIX YUCE]
Z1=-3—-1,22=1-4i
n ux CYMMBI.

57

2. Ilepesecru B anrebpandeckyto hopmy: a) 2[cos£%j+ isin (%D, 6) 4o o

3. Pemmrts ypaBHeHne x%— 6x +18=0.
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@+i)?

-=i
2

4. Bemonuuts aeiicteus:  a) (+/3-i )3e_Ei ; 0)

e
5. Haiitu nerCcTBATENBHBIC YUCIA X U V U3 YCIOBHS PABEHCTBA IBYX KOM-

IIJICKCHBIX YHCCJI

X2 +i)—y(L—i)=1+3i

Bapuaut 8

1.ITocTpouts cnaraemple Z1 =2 —1i; 22=3+4i U ux cymmy.

2. HaiiTu neficTBUTENbHBIC YUCIa X U J W3 ypaBHEHUS
(2x+y)+ (x+3y)i = 3-1.

3. Pemmts ypaBHeHne x> — 10x + 41 =0.

57.

4. TlepeBectu B anreOpanveckyro Gopmy: a) he s 0)
2 (cos(zj +isin (ZD :
6 6

5. BpInonmHUTH AEHCTBUS U 3aNUCaTh PE3YyJIbTAT B OKa3aTeIbHOU (popme:

T.
-=i

a) m; 0) T

KonrposbHasi padora no reme « KoMijieKCHbIe YU CI»

Bapuant 9
1. ITocTpouTh KOMIUIEKCHBIE Unciaa Z1 = —2 + 4i; Z, = 3, a TaK)Xe UM COTIpS-
KEHHBIC U TIPOTHBOIOJIOXKHBIE.
2. Kommekchple uncna z1=1—1i; Z2=-+3 +i mpeacTaBuTh B MOKA3aTelb-
HOU opme.
) L J2e ?
3. BBINOIHUTH A€HCTBHS: a) (V3-i)%¢® ; 0) ——=.
1+ +/3i)
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4. Peummts ypaBHeHue x> —4x +5=0.

5. BbIMONHUTE ACUCTBUS U 3aMKcaTh Pe3yabTaT B TPUTOHOMETPUUECKON ¢op-
Me:
@-i)
@+

Bapuaut 10

1. CocTaBUTh KBaJIpaTHOE YPABHEHUE IO €TI0 KOPHAM
1-3i _1+3

=== " X
2 2
2. Bemmonuute geiicteus:  a) (3—1)(3+4i); 0) -1

445

3. JlaTh reOMEeTPpHUYSCKYI0 HHTEPIIPETAIIMIO KOMIUICKCHBIX YHCEIT
Z3=—2+51; 22=-5-31 ¥ UX CyMMBI.

4. Bemonuuts aeiicteusa: @) 5(cos 10° + i sin 10°)-2(cos 80° + i sin 80°);
1862i
0) ——.
) (1—+/3i)?

5.BeimonHATE ASHCTBHS U 3aMUCcaTh pe3ysIbTaT B MOKa3aTeIbHOU (opme:

_ 11
7=

Konrpoabnasi padora mno reme «KoMiuiekCHbIe YHCJIA»

Bapuant 11

1. Penmuth KBaspaTHOE ypaBHeHue x> — 7x + 15 =0.

L+i) -1

2.BBITOTHUTE NelicTBUA: .
@-in°+1

3.ITocTpouTth KOMILIEKCHBIC unciia Z1=2+31 u Z2=—-1+7i B KOMILICKC-
HOW TTOCKOCTH, a TAK)KE€ UM COMPSDKEHHBIE U MTPOTUBOIIOIOKHEIE.
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- -6
4 BbINOJIHUATH JICUCTBUS: Q) Lﬁ\_@; 0) (Z(COS%Hsin %D .

e 3

S.HailTu 1eNCTBUTENBHBIE YUCIIA X W V W3 YPABHECHUA
(X —5y)+ (x—2y)i=—17 - 8i.

Bapuaut 12

1. ITocTpouTh KOMIIEKCHBIC Uuciia Z1=—4+2I u Z2 =21, B KOMIUICKCHOM
IJIOCKOCTH, a TaKXKe UM CONPSHKCHHBIC U MMPOTHUBOIIOJIOKHBIE.

2. Pemmts KBaspaTHOE ypaBHeHnne  2x% + 10x + 17 = 0.

3. TlepeBectn B mokazaTenbHyIO hopMy:

% - g ; 0)3 (cos(%j +isin [%)) :

4. BpIIOJHUTh JEUCTBUS:

37 .. 3rx 27 .. 2« = .. Ix
5. Beruaucnoute | cos— +isin — |-5 cos— +isin — |- 7| coS— +isin — |.
4 4 3 3 12 12

KonTpoabHas padora mo reme «KomMniiekcHbIe YnCIa)

Bapuant 13

1. HaliTn 1eCTBUTENBHBIE UUCIA X U ) W3 YPABHEHHS
2x — Syl —x + 3yi =1 —2i.

2. IToctpouTth citaraembie 21 =—2 © Z2=3 —4i U UX CyMMYy.

57.
3. IlepeBectu B anrebpandeckyro hopmy:  a) et ; 0)

ol )
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1267
@+i)’

6)Z = (-2 - 2i)* et

4. BbINOJHUTH NCHCTBUS: a)

5. BBINOTHAUTE IESHCTBUS U 3aMIMCATh PE3YIbTaT B TPUTOHOMETPHUECKOH (hopme:

\/§—i17_

=12 ’
|

Bapuant 14

1. [TocTpouTh KOMIUIEKCHBIC ucia Z1=—61 u Z>=-4—3i, a Takke uM
COIPSIKEHHBIC U MPOTUBOIOJIOKHBIE.

2.IlepeBecTr B TPUTOHOMETPUYECKYIO popmy:

a) 71 =—22 -2J/2i; 0) 22236_%i

3. BbINOTHUTH NEUCTBUA U 3aNIMCaTh PE3yJIbTAT B ITOKa3aTeabHOU (hopme:
2
T .. T
3| cos| = |+isin| = || .
3 3

12 T
4. BbINOJIHUTH ACHCTBUL: a)Z = (1_9_ : 06) z=(3 —J3i )8 e,

5(c0s109° +isin 109°)

5. Bpruuciuthb — )
3(cos 49° +isin 49°)

KonTpoasHas padora mo reme «KomMniexkcHbie yncia

Bapuanr 15

1. [TocTpouTh KOMIUICKCHBIC uHclia Z1=-—2—31 u Z2=41 ,a Takke UM
COTPSDKCHHBIC U MTPOTHUBOIIOJIOKHBIE.

2. IlepeBectu B mokazarenbHyo Gopmy:

a) %4—% : 0) 3(005(—37”}+isin[—3fn-

3. HailiTu nefiCTBUTEIbHBIC UUCIA X U ) W3 YPaBHEHUS
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. . 1 8i
+ —(5- = ==,
1+2)x—(5-3i)y >
1+i 6) ie%i

J2e (3-i)f

4. BBIMOMHUTH ACUCTBUS: a)

5. PemmTs KBampatHOE ypaBHeHHe x° —2x +5=0,

Bapuant 16

1. JlaTh r€OMETPUUECKYIO HHTEPIPETALIMIO KOMIIEKCHBIX YHCE
Z1=-3—1, z2=1-4i U UX CyMMBI.

2. Tlepesectu B anrebpanueckyio popmy: a) /2 (cos(— %) +isin (— %)J, 0)

57.

de 5 .
3. Pemmrts ypaBuenne 13x%—2x+2=0.

7 4
4. BBIIOJHUTH NE€HCTBUS: a) (V3-i)%e? ; 0) @
e?

5. HaiiTu neiCTBUTENBHBIC YUCTA X U )V U3 YCIOBHUS PABEHCTBA JIBYX KOM-
IJIEKCHBIX YUCET

X2 +i) —y(L —i)=1+3i

KonTpoasHas padora mo reme «KommiiekcHbIe Ynciay

Bapuanrt 17

1.ITocTpouts cnaraempie 21 =2 —1; 22=3+4i U ux cymmy.

2. Haiitu neficTBUTENbHBIC YNCTIA X W ) U3 YpaBHEHUS

2x+y)+ (x+3)i = 3—1.
3. Pemmts ypaBHeHnne x> — 6x +25=0.

4. TlepeBectu B anreOpandeckyto Gopmy:
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a) J2e " ; 0) 2 [cos(%} +isin (%n :

1+i
5. W3Bneyb KOpEeHb U3 KOMIUIEKCHOIO YUCIIA 3 / N
+i

Bapuanrt 18

1. IToctpouTs BeruuTaeMoe Z1 = —3 — 2i; ymeHbmaemoe Z2 =2 — 61 u ux
Pa3HOCTb.

2. IlepeBectu B anredbpanveckyro Gopmy:

a) 4 e_%ﬂi ; 0) 2 (cos{— %zj +isin (— %D :

o . 7 \/Eeigi
3. BbIMmoaHUTH ACHCTBUS: a) (V3-i)%e® ; 0) ———.
) (¥3-1) ) o
4. Peumrts ypaBHeHue x> — 14x +45=0.
5. CocraBUTb KBaJIpaTHOE YPaBHEHUE 110 €T0 KOpHAM x1=3—1 U X2 =3 +1.

KonTpoasHas padora mo reme «KomniexkcHbie yncia

Bapuant 19

1. IToctpouts ymeHbIaemoe Z1 =4 — i, Berauraemoe Zp = —2 —2i
¥ MX Pa3HOCTh

2. Pemnth KBasipaTHOE ypaBHeHne — 2x% + 2x + 13 = 0.

3. IlepeBecTu B mokazaTeiabHy0 GopMy:

1 ﬁ : 0)3 (cos(— Z) +isin (ED :
2 2 3 3
4. BBITIOJHATH TCHCTBUSL: a) — 0) (2 - 2i)* e%i.

5. BeuuciauThe 2(003% +isin %) . 6(003677T +isin 6772) )
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Bapuaut 20

1. HaliTu neiicTBUTENbHBIC UUCIA X U ) W3 YPABHEHUS
2x — Syl —x + 3yi =1 -2i.

2. IToctpouTth ciiaraembie 21 =—2 ® Z2=3 —4i U UX CymMMy.

3. IlepeBectu B anrebpandeckyro hopMy:  a) 3¢ ? ; 0)
2 (cos(fj +isin (ZD :
6 6
4. BBINOJIHUTH IECHCTBHA: a) 1126—_22; 0) 2—'”
(d+1) (2+e*)*

5. CocTaBuTh KBaJIpaTHOE YPABHEHUE IO €r0 KOPHSIM:

1 . 1 )
x1==(2-3i); x2==(2+3i);
1 5( ) 2 5( )
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