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IMacnopT KOMILIEKTa KOHTPOJILHO-0IEHOYHBIX CPECTB

1.1. OOgacTh NpUMEHEHHS KOHTPOJIbHO-OLEHOYHBIX MATEPHAJIOB

Pe3ynpTraToM OCBOEHHS AMCHUIUIMHBI MaTeMaTHYEeCKUE METOIbl PEIICHHS
HNPUKJIAJHBIX TPO(ECCHOHANIBHBIX 3aja4 sABJsETC (OPMUPOBAHUE 3HAHUM, YMEHUIH,
OOIIEKYJIBTYPHBIX U MPO(PECCHOHAIBHBIX KOMIIETEHIIUH.

@dopmoli  NPOMEKYTOYHOM  aTTECTallMM MO JUCHUIUIMHE ABISETCA —
nruddepeHupoBaHHbIN 3a4eT (3 ceMecTp).

Bunel  mpoBeneHMss  TEKYLIEro  KOHTPOJS:  NHUCbMEHHBIM,  YCTHBIH,
KOMOMHHMPOBAHHBIN OIPOC.

1.2.TpeGoBanus Kk pe3yjbTaTaM 0CBOEHHS YUeOHOI JUCIUILIUHBI.

B pe3ynbraTte ocBoeHUs1 y4€OHOM TUCIUIUIMHBI CTYJICHT JTOJKEH

yMeTh:

VY1 - ucnonap30BaTh METOABI JIMHEHHOU anreOpsl;

V2 - pemiatb OCHOBHBIE NPUKJIAJAHBIE 33a41 YHCICHHBIMU METOAMU;

V3 - npuMeHsATh MaTeEMaTUYECKHE METOBI JIJISl peIEHUs TPOPECCUOHAIBHBIX
3a/1ay;

3HATH:

31 - OCHOBHBIE TIOHSTHS U METOJIbI OCHOB JIMHEWHOMN anreOpbl, AUCKPETHOU
MaTeMaTUKH, MaTEMaTUYECKOTO aHajn3a, TEOPUU BEPOATHOCTEN U MATEMATUUECKOM
CTaTUCTUKWU;

32 - OCHOBHBIE YHCJIEHHBIE METOAbI PEUICHUS MPUKIAAHBIX 3a/1a4

1.3. KommereHuuu
B pesynbrare  OCBOEGHHMS AUCHUIUIMHBI y OOydaromuxcsi (HopMUpPYIOTCS
OOLIEKYIbTYPHBIE U MPOPECCUOHATBHBIE KOMIIETEHIIUM
OK 01. BeiObupats criocoObl penieHus 3aaa4 npodhecCuoHanbHOU IeATeIbHOCTH
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA TOMCKA, AHAIN3A U NHTEPIIPETALNH
uHdopmaIuu, 1 ”HPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsI BHITIOJIHEHUS 3a1a4
npo(hecCUOHABHOM e TENbHOCTH
OK 04 DddexTuBHO B3aUMOACHCTBOBATh M PabOTATh B KOJUICKTHBE M KOMaH/IC
OK 05 OcyiecTBisiTh yCTHYIO U MIUCbMEHHYI0O KOMMYHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepainu ¢ yueToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa
MK 2.3 OdopmIiiaTh TEXHUYECKYIO JOKYMEHTAIIMIO M0 OPTaHU3aIUU 00CTY>KUBAHUS
U peMOHTa 000PYA0BaHUs MOJCTAHIIMKN U DJIEKTPUUYECKUX CETEH.
2. Moaeau KOHTPOJIHPYEMbIX KOMIIETEHIIMI
Ta0dauua 2.1. Mogenu KOHTPOMPYEMbIX KOMMETEHLMIA

Komnerenuun, popmupyemsbie B TpedoBanus s
npouecce U3y4eHus AU CHUILTHHbI OCBOCHUS NUCHUILIMHBI

OK

01 . BriOupars cnocoObl | 3HaTh:

pelIeHus 3amau 31 - akTyanbHBIN IpodeccruoHaNbHBIN U COIMATbHBIN
Po(EeCCHOHANBHON JEATEIBHOCTH | KOHTEKCT, B KOTOPOM NPUXOAHUTCS paboTaTh U KHUTb

32CprKTypa IUIaHa Ui PpCHICHUA 3aJiad, aJIrOPUTMBI
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INPUMCHUTCIIBHO K
KOHTCKCTaM

Pa3InYHbIM

BBITIOJIHEHHUST PabOT B MNPO(PECCHOHATIBHOW M CMEKHBIX
obmacTsx

3 30CHOBHBIC HWCTOYHHMKH HWHGOPMAIIMH M PECYPCHI IS
peneHus 3a1a4 u/uim npobiaeM B mpoecCHOHATBFHOM U/WITN
COLIMAIBHOM KOHTEKCTE

3 4meronbl paboThI B TPO(ECCHOHATTBHON M CMEXHBIX chepax
3 Snopsmok  OICHKH — pe3yJbTaToB  PEIICHHS  3aaa4
po(heCcCHOHAILHOM e TEIIbHOCTH

Ymern:
Y1 pacrio3HaBaTh 3a7a4y W/ Wid Ipo0IemMy B

pohecCHOHATTLHOM H/HITU COIMATbHOM KOHTEKCTE,
AHAJIM3UPOBATH U BBIACIATH €€ cocTaBHBIE YacTU

Y2ompenensaTe ATambl PEHMICHUS 3aJa4yd, COCTABJIATH IUIAH
NEHCTBUS, pealn30BbIBATh COCTABICHHBIN IUIAH, ONPEAETATh
HE0OXO0IMMBIE PECYPCHI

V3BeBaATh W 3G(EKTUBHO  HUCKaTh  HH(POPMAIIHIO,
HEOOXOIUMYIO JIJIsl PEIICHUS 3a1a4 ¥/WIH MPOOIEMbI
VY4Bnaners aKTyaJIbHBIMHU METOAAMH paboThI B
npodeccHoHaNBHOM U CMEXHBIX chepax

Y5o0ueHuBarh pe3ysbTaT U NOCJIEACTBUS CBOMX JI€MCTBHUI
(caMOCTOSATEIHHO MJIM C TOMOIIHIO HACTABHHUKA)

OK 02, Hcnonb3oBaTh
COBpPEMEHHBIE CpEICTBAa TIOMCKA,
aHanmn3a u UHTEpIpETalun
uHdopmaIuu, 1 HHPOPMAaIIMOHHBIE
TEXHOJIOTUM  JIJI1  BBINOJTHEHUS
3a/1a4y npodeccuoHaNbHON
TEeATeTLHOCTH

3HaTh:

31 HoMeHKJIaTypa HHPOPMALIMOHHBIX HCTOUHUKOB,
IPUMEHSEMbIX B IPOPECCHOHATBHON e TeTbHOCTH
32npuemMsbl CTPYKTYpUpOBaHUS HH)OpMAIHH

33¢opmar opopmiieHHs pe3yIbTaTOB MOMCKa HHPOpMALUU
34coBpEMEHHBIE CPEICTBA U yCTpoWCTBa MH(pOpMaTH3aLUH,
HOPSI0K UX IPUMEHEHUS

35nporpamMHoe obecrieueHrne B IpoecCnOHaTbHON
JIeSITETIbHOCTH, B TOM UYHUCIIe IM(POBBIE CPeSICTBA

Ymern:
Y1 onpenensars 3aauu JUisl Toucka nHpopMaluu,

IUTAHUPOBATh MPOIECC IOUCKA, BBIOMPATh HEOOXOIUMBIE
HCTOYHUKU MH(pOpMaLuu

VY2BbienarTy Hambosee 3HaYMMoe B MepedyHe WHopMaIu,
CTPYKTYpUPOBaTh TMoOJy4aemMyr HuH}opmaiuoo, oGopMiIsaTh
pe3ynbTaThl TOUCKA
VY3oueHuBarh  MPakTHYECKYIO
MOUCKA

VY4npumensars cpeactBa HHOOPMAITMOHHBIX TEXHOJIOTHHN IS
penieHus mpohecCuoHaTbHBIX 3a71a4

VY 5ucnonb3oBaTh COBPEMEHHOE MPOTPaMMHOE OOecIriedeHue B
npodeccHOHAIBHOM 1eATeNbHOCTH

3HAYUMOCTb  pPE€3yJIbTaTOB

OK 04, DpdextuBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH e

VYéucnonp3oBaTb pa3zauuHble LU(pPOBBIE CpeACTBA  JUIS
peneHus NpoeCCUOHATBHBIX 3aa4
3HaTh:

311ICUXOJIOTUYECKHUE OCHOBEI JIEATEIHHOCTH KOJUIEKTHBA
3211CUXOJIOTHYECKHUE OCOOEHHOCTH JTUYHOCTH




YMmeTn:

V1opranu3oBbIBaTh pabOTy KOJUIEKTHBA U KOMaH/IbI
V2B3auMOIEICTBOBATH C KOJIJICTaMH, PYKOBOJICTBOM,
KJIMEHTaMH B X071 TPO(eCCHOHATBHOM AeATETLHOCTH

OK 05 Ocy1ecTBisiTh yCTHYIO U
MAICbMEHHYI0O KOMMYHUKAIMIO Ha
rOCYyJAapCTBEHHOM SI3bIKE
Poccuiickon denepanuu ¢ yuetom
0COOEHHOCTEN COIMAIBHOIO U
KYJbTYPHOTO KOHTEKCTa

3HaTth:
31npaBuna ohopmMIIeHHS TOKYMEHTOB

32mpaBuiia MOCTPOCHUS YCTHBIX COOOIIECHUIN
330c00€HHOCTH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTa

YMeTh:

VY 1rpaMOoTHO H31aratb CBOM MBICIIH U O()OPMIISITH IOKYMEHTHI
1o Mpo(eCCHOHATLHOM TEMAaTHKE Ha TOCYAapCTBEHHOM SI3BIKE
Y2nposiBASTH TOJIEPAHTHOCTH B pa0oueM KOJIJICKTUBE

MK 2.3 OdopMIIATh TEXHUYECKYIO
JOKYMEHTAIUIO 110 OpraHu3aluu
00cITy’)KMBaHUs U PEMOHTA
000pynOBaHUs MOJACTAHIIUMN U
3JIEKTPUUYECKUX CETEM.

3HaTh:

31TpeboBanus HOPMAaTHUBHOM, KOHCTPYKTOPCKOM,
MPOU3BOACTBEHHO-TEXHOJIOTHUYECKON 51 TEXHUYECKOU
JIOKyMEHTaluu

32n0psa10K BbIBOAA 00OpYIOBaHUS MOACTAHLUU B PEMOHT U
o(pOpMIICHHUS HapSIOB-AOMYCKOB MJis BBIMOJTHEHUS Ha HUX
PEMOHTHBIX U IpYyrux padboT

33HOpMaTUBHEIE, METOJINYECKUE JOKYMEHTHI,
perIaMeHTHPYIOIINE JIESITCIIbHOCTD 1o PEMOHTY
000pyI0BaHUs TOACTAHIHH

34TeXHOJIOTUSI ~ PEMOHTa,  HaJaJAKAd U HUCIBITAHUU
00CITy’)KHUBaeMOTr0 000PYI0BaHUS TIOJICTAHIUH

CPOKH  JICHCTBHUS, ¢usnyeckne  00BEMBI  HOBOTO

CTPOUTENICTBA U PEKOHCTPYKIIUU DSJICKTPUUECKUX CETeH H
JIMHUH 3JIeKTponepeauy MoApa3AesIeHus

YMmerThb:

VYlpaccuuTsiBaTh (ONMpeAensTs) MOTPEOHOCTh B MaTepuaiax,
3alMacHbIX  3am4acTaX Ui peMoHTa  o0OpyaoBaHUs
MOACTAHIINI 3JIEKTPUUYECKHUX CeTen




2.2. KoHTpOJIb U OIICHKA OCBOCHHMS AMCITUIUIMHBI IO pasjesiaM (Temam)

Texyiasi aTTecTanus
(TeKymuii KOHTPOJIb YCIIeBA€MOCTH)
DJIeMeHT JUCHUILTHHBI HaumeHnoBanue
OLEHOYHOTO Pe3ysabTarsl 0cCBOeHUSA (3HAHUSA,
yYMeHHUs1, KOMIIeTeHIINH)
CpeacTBa
Pa3zjnen 1. OcHoBBI JIMHEHHOM aJredphbl.
Tema 1.1 Poab maTemaTnKn BcoBpeMeHHOM Mupe. MaTtpuusl u onpenenurean. | HC; I13; BCP OK1, OK2, OK4,0K5, IIK 2.3
V1,¥2,V3,31, 32;
Tema 1.2 CucTeMbl JIMHEHHBIX aIre6panyecKux ypaBHeHHH HC OK1, OK2, OK4,0K5, [IK 2.3,
V1,¥2,V3,31, 32;
Pa3znesa 2. OCHOBBI TEOPHUH KOMILJIEKCHBIX YHCEJI.
Tema 2.1 OcHOBHBIE CBOIICTBA KOMILIEKCHBIX YHCEJI HC; I13; BCP OK1, OK2, OK4,0K5, 11K 2.3,
V1,¥2,¥3,31, 32;
Pa3nes 3. OcHOBBI BEeKTOPHOM aJredpbl
Tema 3.1 BexTopbl HA IJIOCKOCTH. HC; I13; BCP OK1, OK2, OK4,0K5, IIK 2.3,
V1,¥2,¥3,31, 32
Pa3nes 4. OcHOBBI MATEMATHYE€CKOI'0 AHAJIM3A
Tema 4.1 @OyHkuusa  oAHON  He3aBucuMoil  mepemenHoii u  ee | HC; II3 OK1, OK2, OK4,0K5, IIK 2.3,
XapPaKTePUCTUKHU V1,V¥2,V3,31,32;
Tema 4.2 JunddepenunanbHoe H HHTErPAJIbHOE HCYHCICHUS OJHOM HC OK1, OK2, OK4,0K5, IIK 2.3,
nepeMeHHOM V1, VY2,V3, 31, 32;
IIpomexyTouyHas aTTecTanys MO AUCHHUILINHE JuddepennmpoBannbiii 3aueT (3 cemecTp)

Ipunamole coxpawenus, 3 — zauem, , 3 — sxzamen , HC — HakonumenvHas cucmema oyenusanus, P3 — pewenue 3aoau, I1P — nposepounas paboma,
IIP-npakxmuyeckoe paboma; BCP — evinoninenue 6HeayOUumopHoU camocmosmenvHou pabomsi (Oomauwinue pabomvl u opyeue 6uobl pabom uiu
3a0anutt). [s pe3yibmamoe 0c60eHUst YKa3vl8arom moibKo KOObl 3HAHULL, YMEHUll U KOMNemeHYull




3. OueHka 0CBOCHUSA Y4eOHOM TUCIUTIIUHBI
3.1. Texkyuiasi aTTecTalUs CTYAEHTOB.

Kpurepun oueHku

«OTJMYHO» - CTYAGHT TIOJHO pacKpbUl coJepKaHUE wmaTepuaia B  oObeMe,
PEyCMOTPEHHOM MPOrpaMMOi M Y4eOHUKOM, H3JO0KIJI MaTepual TPaMOTHBIM S3bIKOM B
ONPENIETICHHON  JIOTMUECKOW  IOCJIEeI0OBATEIbHOCTH, TOYHO HCIONB3YyS MaTeMaTHYECKYIO
TEPMHHOJOTHI0 M CHMBOJHKY; TPaBWIbHO BBIMOJIHWI PUCYHKH, UEPTEXKH, Trpaduku,
COMYTCTBYIOIIME OTBETY; IIOKa3aJll YMEHUE WUIIOCTPUPOBATH TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU, IPUMEHATh UX B HOBOIl CUTYallUU IPU BBIMOJIHEHUH MPAKTHYECKOTO
3a/laHus; TPOACMOHCTPUPOBA CHOPMHUPOBAHHOCTh M YCTOHYHBOCTH HCIOIB3YEMBIX IIPH
0TpabOTKE YMEHUI U HABBIKOB, YCBOCHHE PaHEE U3YUCHHBIX COMYTCTBYIOIIUX BOIIPOCOB;

OTBEYAJl CaMOCTOSTENIbHO 0€3 HAaBOASIIMX BOIPOCOB yduTesss. Bo3MOXXHBI OfHA - 11BE
HETOYHOCTU MPHU OCBEIICHUH BTOPOCTETIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, KOTOPbIE CTYACHT
JIETKO MCIPABUJI 110 3aMEUYaHUIO IPEI01aBaTEeNs

«XOpOLIO» - OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBaHUSIM Ha OLIEHKY «5», HO MPU TOM
HMECT OJUH M3 HCAOCTATKOB: B HU3JIOKCHHUU HOITYHICHLI HCGOJIBLHI/IC Hp06eJIBI, HE HMCKa3uBIIUC
MaTeMaTUYeCKOEe COJIep:KaHue OTBEeTa; JOMYIIEHbl OJWH — JBa HEJOYeTa IMpPU OCBEIICHUU
OCHOBHOTO COJIEp)KaHMSI OTBETA, MCIPABJICHHBIC [0 3aMEUaHUIO MPEINoJaBaTesl; JOMYIIECHbI
omuOKka Wiy Oojiee ABYX HEAOYETOB TIPU OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB WM B
BBIKJIaJIKaxX

«YIOBJICTBOPUTEIbHO» - HEIOJIHO WM HEMOCJIENI0BAaTEIbHO PACKPBITO COJEp)KaHUE
MaTepuaia, HO IIOKa3aHO oOllee MOHMMAaHHWE BOIPOCA U MPOJAEMOHCTPUPOBAHBI yMEHUS,
JOCTAaTOYHBIC JIA ZIaJII)Hef/'IHIeFO YCBOCHHUA IIPOIpaMMHOI0;, HWMCIIHCh 3aTPpyAHCHHUA WA
JIOTIYIIEHBI OIMOKU B OMPEeNIEHUH MOHATHI, NCIOJIb30BAaHUN MAaTEMaTHUYECKON TePMUHOJIOTHH,
YCPTEIKaAxX, BbIKJIIAJKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIBbKUX HAaBOAAIINUX BOIIPOCOB

«HEYJ10BJIETBOPUTEIbHO» - CTaBUTCA, KOTJa Yy CTYICHTa MMEIOTCS OTAEJbHbIC
IpeCTaBlIeHNs 00 M3YyYeHHOM MaTepualie, HO Bce e OOJbIast yacTh MaTepuasa He YCBOCHA

3.2. CamocTosiTeibHAsA padoTa

Kpurepun oueHkn

«OTJMYHO»- 33J]JaHWE BBHITIOJIHEHO B TMOMHOM 00béMe Ha 100%, marepuan MOJHOCTHIO
COOTBETCTBYET TEME, U3JI0’KEHUE YETKOE, OTBETHI Ha BONIPOCH HCUEPIIbIBAIOIIILE.

«XOpOoIIO»- 33a7aHue BBHIOTHEHO Ha 70%, W3NOKEHHe HETOYHOE, CTYICHT 3aTpyIHSICTCS
IpY OTBETaX Ha BOIPOCHI.

«YJAOBJICTBOPUTEJIbHO»- 3a/7aHue BblosHeHO Ha 40-50%, wuznoxxeHue Marepuana
BBI3BIBACT 3aTPYJAHEHUE, OTBETHI HAa BONPOCHI 3aTPYAHEHHBIE MU OTCYTCTBYIOT.

«HeY/I0BJIETBOPUTEIBLHO»- 33/IaHUE HE BBIITOJIHEHO B TIOJTHOM 00BEME.

3.3. [IpakTuyeckue 3aHATUSA

Kputepun onenkn

«OTJHYHOY» - pab0Ta BBITOJTHEHA MTOJHOCTHIO; B JIOTHYECKUX PACCYKICHUIX U
000CHOBAaHUU PEIIEHUS HET MTPOOENIOB U OUINOOK; B PEIIEHUH HET MaTEMaTHYECKUX OIIMOO0K
(BO3MOYXHA OJTHA HETOYHOCTbH, OITUCKA, HE SBIISIOMIASCS CIICJICTBUEM HE3HAHUS WIJIM HETIOHUMAaHUS
yueOHOro MaTepHana)

«X0pomuIo» - paboTa BHITIOJIHEHA MOJTHOCTHIO, HO 000CHOBAHHUS IIAroB PEIICHHS
HEJOCTaTOYHBI (eclTu yMeHHEe 000CHOBBIBAThH PACCYKICHUS HE SBIISJIOCH CIIEIUAIBHBIM O0BEKTOM
MIPOBEPKH ); JOMYIIEHA OTHA ONIMOKA WJTH JIBA-TPH HEJ0UYeTa B BRIKIIAAKAX, PUCYHKAX, YepTekax
i rpadukax (€ciy dTH BUJIBI pabOThI HE SBISUIUCH CHIEIIHATLHBIM 00bEKTOM IIPOBEPKH )

«yJ10BJIETBOPUTEJIBHO) - JIOMYIICHBI 00JIee OTHON OMIMOKHU WK 00Jiee TBYX-Tpex
HEJ0YETOB B BHIKJIAJIKaX, YePTeKax WU rpaduKax, HO yJaluics BiaeeT 00s3aTenbHbBIMU
YMEHHSIMH 110 MPOBEPSIEMOMN TEME

«HEeYT0BJIETBOPUTEIBHOY - IONMYIIEHBI CYIIECTBEHHBIEC OMMOKHU, TTOKA3aBIIIHE, YTO
yuanuiicss He BiajieeT 00s3aTeNbHBIMA YMEHHSIMU 110 TaHHOM TeMe B TIOJTHOM Mepe.
3.4. [Ipome:kyTOUHAS ATTECTALMS CTY/IEHTOB
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«OTJIMYHO» - CTaBUTCS MpHU MPABWIBHOM PEIICHUU 33/1a4 U MPABWJILHOM OTBETE Ha J1Ba
BOIIPOCA U3 Pa3HBIX Pa3/eIIOB, a TaK XKe IIPU OTBETE HA JIOIOIHUTEIBHBIE BOIIPOCHI;

«XOpPOLIO» - CTaBUTCA INPU NPABWIBHOM DPELICHWM 3a]a4 U NPABWIBHOM OTBETE HAa JIBa
BOIIpoca 6e3 JOMOTHUTEIBHBIX BOIIPOCOB;

«Y/AOBJICTBOPUTEJILHO» - CTABUTCSl NPU MPABWILHOM OTBETE HA BOIPOC U IMPABUILHOM
pELLICHUH 331a4H;

«HEY/10BJICTBOPHUTEIbHO»- IPU NPAaBWIBHOM DPELICHUH 33JaYd U OTCYTCTBHM OTBETa Ha
BOIIPOCBL.

4. Texkymasi aTTecTalUs CTYI€HTOB.

Texymas arrectanuss mo y4yeOHOW NUCHUIUIMHE MareMaTHyecKue METOJIbl pPEelIeHUs
NOPUKIAJHBIX TPOPECCHOHATBHBIX 3a/lad MPOBOAMTCA B (POpME KOHTPOJIBHBIX MEPOIPHITUI
(vemuvut onpoc, kowmponvHvle pabomel U np.), OICHUBaHHWE (DAKTHUSCKHX pPE3YJIbTATOB
00y4eHHUs CTYJJEHTOB OCYILECTBIISETCS IPENOIaBATEIEM.

OObexkTamMu OLICHUBAHUS BBICTYIIAOT:

- yueOHas JUCLUIIIINHA (aKTUBHOCTH Ha 3aHATHSX,
CBOEBPEMEHHOCTD BBIIIOJIHEHMS PA3JIMYHBIX BUJIOB 33JlaHUM, ITOCEIIAEMOCTh BCEX BHUJIOB 3aHIATUI
0 aTTECTYEeMOU TUCIUILINHE);

- CTEIIEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUS MPAKTUYECKUMU YMEHHUSIMU U HaBBIKAMU I10
BCEM BUJaM yueOHOU paboThl;

— PE3yNbTaThl CAMOCTOSTEILHON PaOOTHI.

AKTHBHOCTB CTYyJI€HTa Ha 3aHSATHUSAX OLIEHUBACTCS HA OCHOBE BBHIMIOJHEHHBIX CTYACHTOM PalOT U
3aJIlaHui, MPEAYCMOTPEHHBIX JJAHHOHN pabovel mporpaMMoi y4eOHOH TUCIUTUTHHEIL.

4.1. 3aganus 1 TeKylleid aTTecTalum.
Pa3zgen. Kommiekcubie 4yuciia
Tema Pemienue cucrem ypaBHenuii I'aycca.
1. Pemienue cuctem TUHEHHBIX ypaBHEHUI MeTo10M [ aycca.
2. Matpuiibl 1 ONpeneNnTeNn. DIIeMeHTapHbIe TPeoOpa30BaHUs MATPHIIBI
3.Pemenue cuctem IMHEHHBIX ypaBHEHUI 10 hopmynam Kpamepa.
4.Matpuipl U olpeneauTenu. JIeMeHTapHble IPpeoOpa3oBaHUs MaTPULLBI.
5.Pemienue cucteM JTMHENHHBIX YpaBHEHUH MaTPUUHBIM CLIOCOOOM (MeTO/1 00paTHOW MaTpHIIbI)
6.IlpumeHeHne pa3IMUHbBIX METOJIOB PEIICHUs CUCTEM JIMHEHHBIX YpaBHEHHH B 3a/1a4ax B
o0acTi npoecCHOHAIBHON eI TeIbHOCTH

Tema OcHoBHbIE (POPMBI KOMIIEKCHBIX YHCEJT
Bomnpoce! 111 yCTHBIX (IMCbMEHHBIX) ONIPOCOB:

. Anrebpanyeckasi popMa KOMIUIEKCHOTO YHCIa

. Tpuronomerpudeckas hopma KOMIUIEKCHOTO YHCIIa
. [lokazarenpHas popmMa KOMILIEKCHOTO Yncia

. Monynb KOMIUIEKCHOTO YHCIIA

. ConpsikeHHbIE YKCIIa

. ApryMeHT KOMIIJIEKCHOTO YHCJIa

. Cremnensp yncna i

. 'eomeTpruecknii cMbICT KOMIIJIEKCHOTO YUCIa

01NN W~

Tema I[eﬁCTBHﬂ HaA KOMILVNIEKCHBIMHU YUCJIaMHU

Bonpoch! 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. [eticTBus Hal KOMIUIEKCHBIMH YHCJIaMU B alreOpandeckoit opme

2. JleficTBHS HaJ KOMIUIEKCHBIMU YHCJIaMU B TPUTOHOMETPHUECKON (hopme
3. JleiicTBUS HaJl KOMIUIEKCHBIMU YHCJIAMH B TIOKa3aTeIbHOU (hopme



Pa3znesn. OcHOBBI MATEMATHYECKOI0 AHAJIN3A

Tema /Iud¢epennuaibHoe 1 HHTErPaJIbHOE HCYHCICHUE
Bomnpocek! 111 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

. [Ipenen pyHkumu B TOUKE

. [IpousBoHas GyHKIMS B TOUKE

. OcuoBubIe popmyisl uddepeHnnpoBanus

. [Ipon3BoiHas c10KHON (HYHKIIHH

. F'eomerpuueckuii u GU3NIECKUN CMBICT IPOU3BOIHOMN
. HeonpeneneHuslii nHTErpa

. Tabnuua uHTErpaIoB

. OnpenesneHHbIN HHTETpal

03N DN~ W~

Tema [Auddepenunanbubie ypaBHeHUs

BonpochI /151 yCTHBIX (MMCbMEHHBIX) OMPOCOB:

1. lnddepennnanbHoe ypaBHEHHE

2. Obuiee u yacTHOE penieHue TudGepeHnaIbLHOr0 YpaBHEHUS

3. IuddepenunanbHoe ypaBHEHUE C Pa3AeIIOMIMMUCS IEPEMEHHBIMU
4. Jluneitnoe nudpepeHnnanbHoe ypaBHeHHE 1 opsiika

5. OgropoaHoe nuddepeHnranTbLHOe ypaBHeHHE | opsaka

6. Jluneiinoe nuddepeHmanbHoe ypaBHeHHE 2 MOPsIIKa

5. CamocrosiTesibHasi paboTa CTYAEHTOB
CamocrositenbHas pabora BKIOYaeT B ce0si MOATOTOBKY JOKJIAJOB C IPE3CHTALHUEH,
paboTa ¢ IOTOHUTEILHON JIUTEPATYPOH B OTBETHI HA BOIIPOCHI.

Pa3gen. KommiekcHble 4uciia
Tema PeweHue cuctem ypasHeHui MNaycca.

BrinosiHeHue TpeHUPOBOUHBIX 3a1aHui: «MaTpULbl U ONPEAESIUTEIN. DIIEMEHTAPHBIE
npeoOpa3oBaHus MaTpHIbl. Perienne cucteM JTMHEHHBIX YpaBHEHHH MAaTPUYHBIM CIIOCOOOM
(MeTon oOpaTHOM MaTpuLbl) [IpuMeHeHNne pa3TUUHBIX METOJIOB PEILICHHs CUCTEM JIMHEHHBIX
ypaBHEHUH B 3a/1a4ax B 001acTu Mpo(hecCHOHATBHOM JeSTEIIbHOCTH

Tema OcHoBHBIE GOPMBI KOMILIEKCHBIX YHCEJI

Tembl 10K/I210B MJIH NIPE3eHTALMI:

«KommiekcHple  umcna», «OcHOBHBIE (OpPMBI KOMIUIEKCHBIX 4YMCeN: anredpanyeckas,

TPUTOHOMETPUYECKas, IOKa3aTenbHas», «['eomeTpuueckas WHTEpHpeTanus KOMIUIEKCHBIX

qHUCeID)..

Tema JleiicTBUSI HAJl KOMILIEKCHBIMH YHCJIAMH

BelltoniHEHNE TPEHUPOBOYHBIX M 3aUETHBIX 3aJaHUi Mo TeMme: « IIpukiagHoe npuMeHeHHE

KOMIUIEKCHBIX YHCEJI IIPH aHAJIM3€E IIPOLECCOB B AIEKTPUUECKUX LEensax ycTpoucTs JKAT»

Pa3znes OCHOBBI MaTeMAaTH4YECKOI0 AaHAIN3A

Tema InddepenuuaibHoe 1 HHTErPaabHOE HCYUCICHHE

TeMbI J0K/JIA10B WU NPe3eHTALMI:

«PazButne HUHTETPAJIBHOIO HCUUCIICHUSA, «Onpe)]eneHHe MakKCMMyMa MOIIHOCTH B LECIH
IIOCTOSIHHOT'O TOKA C IPUMEHEHHUEM IIPOU3BOIHON,

«Bpruncnenus twiom@aae uW  00BEMOB TMPU  MPOCKTUPOBAHUU OOBEKTOB TpaHCIOpTa C
IIPUMEHEHUEM OIIPEIEIIEHHOIO NHTErpaja

Cuctematudeckass mpopadOTKa KOHCTIIEKTOB 3aHATHH, y4€OHBIX HW3JaHUA W JIOTIOJTHUTEIBHON
mutepatypsl. Ilouck, aHanmu3 u ouneHka wuHpopmanuu (mpodeccrHoHalbHble 0a3bl JaHHBIX,
pecypcbl cetu UMHTepHeT) Mo colepkaHUIO Y4eOHOrO Marepuaja U ONpPEIENIECHUIO
npodeccHOHAIBHO 3HAUUMBIX 3a/1a4. [1oroToBKa cooOIeHNni TN pe3eHTalui

8



Tema [AuddepenunaibHbie ypaBHeHUA

TeMbI JOKJIA10B WIH NPe3eHTAIHIi:

«/luddepennmanbabie  ypaBHEHHS TIEPBOTO W BTOpOro mopsiaka», «Jluddepenunanbapie
YpaBHEHUS C Pa3JeNIOIMIUMUCS TTePEeMEHHBIMIY, «OMHOPOAHBIE YPAaBHEHUS MEPBOTO MOPSIAKAY,
«JluneiiHble ONHOPOAHBIC ypaBHEHUS BTOPOTO MOPSAKAa C MOCTOSHHBIMU KOX(pUIIUEHTAMU,
«[Ipumenenne  OOBIKHOBEHHBIX AU (EpeHIUATBHBIX  ypaBHEHWH  NPH  PELICHUU
po(hecCHOHANBHBIX 3a71au».



6. 33}]3]—[1/15[ HA MPAKTHYICCKHUE 3AaHATHUA

IIpakTyeckoe 3ansTue Ne 1

Tema 1.1 Pemienne cucrem ﬂnﬂeﬁmzpr( _}_f_[_)_;l_l}_ﬂ_e_:l_{_v_ljf!_nge_:Touoy_ancca.
Tema: Cucrema m NIHHeHHEIX ypaBHeHHI ¢ n nepeMeHHEIMH. PellleHHe cHeTeM THHeHHEIX
ypaBHeHHii MeTooMm [aycca.
Henas: orpaboTaTh HABKIKH PellleHHs CHCTEM MHHelHEIX YpaBHeHHH MeTonoMm [ayeea.
Mamepuairsnoe odecnevenue: npakTHyeckas pabora, nporpaMMHoe obecnedeHHe.
Odugue meopemuyeckue nOI0NCEHUA
Haunbonee pacnpocTpaHeHHBIM TOYHBIM METOJIOM PEIICHHH CHCTEMEI JIHHEHHBIX YpaBHEHHIl
Apngercs Mero] layeca. CylHOCTE 5TOro MeTo/la COCTOMT B TOM, YTO [OCPEICTBOM
NOCNeA0BATENLHEIX HCKIIOYEHHI HEN3BECTHRIX JIaHHAS CHCTEMA [PEBpPalllaeTca B CTYIEHYATYIO
(B 4ACTHOCTH, TPEYIOJILHYIO) CHCTEMY.
[IycTb aHa NPOH3BONIEHAA CHCTEMA JIMHEHHEIX YpaBHeHHIl:
( apXagt apXat.+ an,= by,
az1X1+ anxst..+ aux.= by,

(1)

aaXit aopXat.. + dwmx,= b

Bysem npowussoauts Haj Meil snemeHTapHble npeoGpazosanns. Jlns 5Toro BeUIHIIEM
MaTpHLly M2 kKodpHUHEHTOB IpPH HeH3BecTHHIX cHcTeMmbl (1) ¢ jgobamnenmem cronbua

cBOGO/IHEIX YWIEHOR, JIPYTHMH CIOBAMH pACIUHPEHHY0 MaTpuuy A 1 cucremsl (1):

ay @y - a4y b
_:f= dn dn - dn b {2}

s sz - b.‘i

10



Tl 5L eI L V)
[IpeanonoxuM, 410 ¢ NOMOLIBI TAKHX NpeodpazoBaHui y1al0Ck NPHBECTH MaTpHly A K
BHJIY:

f’fff"n by « by - b. @
ba o by e ba, €2

(r=n), (3)
b, -« b. c.)

rae B JHAINOHAJIBHBIE MWIEMEHTEL bll,bl},...,bnﬂfﬂl{'—lﬂhl OT HYIH, @ NIEMEHTEL, pacllo/I0eHHBIE

HHKE IHalOHAIBHEIX, paBHbl Hymo. Marpuue (3) cooTseTcTBYeT CHCTEMa YpaBHEHMIL:

r brxetboxet bt hmxa=cy,
boes+. thox, . Hhax,=ca,
(4),
= TR
berxr+... 4 b.«-.-rl’n_ﬁ-'n
|
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EOTOPER NOTy¥8eTcH M3 cHCTeME (1) © NOMOMER HEEDTOPOND “HCTA  WIEMEHTAPHEIX
mpenlpazoBaHHil |, CIEI0EATENEHG, PABHOCHILHA cHeTeme (1), Econ B cuctese (4) r=n, To Hz
MOCASIHErD VPEEHSHHA . HMSOmers BHA box,=cdrae b2 (), Haxognu eIHHCTESHHOE
IHAYEHNE X,, B2 MPSANOCISINErD YPABHSHHA — IHIYEHHE X, (MOCKOALKY X, Ve HIBSCTHO) H
T.J., HAKOHED, HE NEPEOID YPREHCHHA — 3HadeHwe X1, Hrak, B coydae r=n CHCTEME HMeeT
CAHHCTECHHOC pelicHne. ECIn e r<n, T0 CHCTeME (4) NerED NPHBOINTCA K CHCTCME BH/IA

K=, 1% 1 ek,

s L L R iU ren, |5),

XA, 1K A
EOTOPEA M ARISCTCH M0 CYI ¥ MM PElEHmEM CHCTeME | 1)

HensgecTHRIE X 41, ..., % , HISHIBAKTCR CRODOIHBIMH. H3 cactemul (5) smowmso Oyaer
HATH HAYSHAA X|,..., X..

[IpuEeacHne MaTPHIL A ¥ mugy (3) BOIMORHD TOAEED B TOM CUYHAE, KOTTL HCXOIHAR
cHcTeMa ypaeucHuil (1) cormecna. Ecnm se cactesa (1) HecOBMECTHA, TO TAKOS NPHBCICHHE
HCBOIMOEHD. 310 0DCTOATCARCTED BHIPGEACTCA B TOM, 970 B OpoUccee NpeolpaioBaHBi
matpunsl A B Heil NOSRAACTCE CTPOKR, B KOTOPOil BOC WICMCHTH PaBHH HYIW, KPOMC
mocacaHero. Takas cTpoKa COOTRCTCTEVCT YPAaBHCHHKY BHIA:

Oexp+Hlexr, +Hex,=h,
EOTOPOMY HE YIOBICTEOPARYT HHEEKHC IHAMCHHA HCHIBCCTHLIX, Tag kak b0, B stom cmyuac
CHCTEMA HECOBMECTHA.

B mponccee npuecachna cacremil (1) K CTYDCHYETOMY BROY MOIYT DOOYHATHCE
vpasseHHA Biaa 0=0. Hx mosmo oTOpackEaTh, THE KEK 3T0 NPHECIHT E CHCTEME VPaBHCHMIL,
IKEHBANEHTHED NpexHeil.

[Ips pemeHHH CHCTEME! THHEHEX YpaEHeHHEl MeTogom [aveca vaolHes npHEOINTE K
CTYNEHYETOMY BHIY HE CAMY CHCTEMY YPSEHCHHIL & PACIIHPEHHYH) MATPHIY ITOH CHCTEMEL
ERIMOIHAA Boe MpecdpaioEaHnd Han of cTpokasi. [locnedoBaTensHO NOTyHalcIIHecE B XOe
MpenGpAE0RAHMI MATPHIE OOLMHO COSTHHAKT THAKOM IKENBANTCHTHOCTIL

Pearrnsg coeayioiyio CHCTEMY YPAEHCHHI © 4-MA HEHIRCCTHEIMH:
2 HSxr-daa =20,
m+intlotu=ll,
Zoy 10+ +Tay=40,
JxHRxr i+ 2n=37.
BrmHmes pacumpeHEye MATPHITY B3 Ko3hHINCHTOE IPH HEHSBCCTHRIX ¢ A0DEBICHNEM

CTOADNA CROOO0IHEX WICHOB.

12



2 5
1 3
I 10
i E

L

£= I = T (S R Y

1

I 11
T 40
z 37

[lpon3BcAdy aHATHS CTPOK PACIIHPCHHM MaTPHIIEL
- K aneseHTas 2-0ff CTPOKH NPROIENM 3neMeHThl -0l fenéanue Ba (-2);

— o3 3-¢il cTpoEH BEMTEM |-10 CTPOKY;

- K 4-0ii cTpoke npufasis 1-10, yMHOEeREYD Ha (-3/2).

B kaqmecTRe BRMHCIHTETRHOTD CPCACTEd BOCTIONIESVOMCE HHCTPYMOHTAMHE [IpOrpas k]

IRATIN R PR,

. BemoquTe RoMOBRTER.

2. [loposInTe NOKA JAMPYIHTCE ONEpAIRoHEEA cioTema Windows, Nocne Sero omKpoime oo

PR RO POdaRTRORT,

3. Janoamume Aeeiky TaDIHIE THASCHIAME PACIMPCHAGT MATPHLE |proyios 1)

B dain [psera fom Borgmn Fopun Cepsec Desws [ws & = -|'1
N SAY ABT o- J& A [ B [ € [ 0 | E |
Aeial Cor - MKY EEWE | 2 5 4 | b1

I _ 3 0 05 0 0 1
e - el | B
2| i 3 2 11 7 1] 05 3 I 7
El F] 10 ] 7 1] Rl
I'L 3 8 3
5

Pucyeok | Pucynok 2

4. JInA BEMOIHCHHA BEIOPAHAOTO CADBESCHOMD ANTOPNTME MPOHIB0TNM CIeIYRIIINE QeiicTEA

» Armusuzpyiime AeEKY AS B ¢ KIABEMATYPEL 3AHECHTE B Bed hopayny Bnaa =AZ+A1A-2),

MOLIE Hers aSMOTANeIHERIEM JAHCCHTE YHCICHHEIC PE3VILTATR B guciicn B3+ES;

# B auciige AD paisecTiM pelynsTaT BRAHTAHNA |-0df crpoxn m3 3-cii, 0 cHOBA, NONKIYACE

TEMOTENOIHENLEM, 3AN0IHAM facixn Bo+E6;

*B guciike AT 3anmuest opayny Baga =A4+AT*-3/2) B oemozanoiMeRnes aHects

HHCICHHEN peIvibTarsl B aueiixn B7+E7.

# Jance copoeu 2, 3 1 4 — CTPOEH, KOTOPEIC HAM V&S HE HYHEL JI18 370r0 BOCNonEIyeMca
nysEToM MeH POPMAT - CTPOKA—CEPBITE. Peaynetar nokazan Ha ppcyHor 2.

3. CHoBa NpoMIBCEM  SHAMHE  CTPOK

MONY4HEIIHXCE B

PCIVIBTATS AMCMCHTAFHEIX

mpe0GpazoBaHi MATPHIEL YTOGR NPHBECTH of K TREYTOARHOMY BIIY.
# K -0l cTpose NpHGaBEns 5-10, VMHOECHHY Ha e (-10);

# 13 T-0dl CTPOEN BRMTEM -0

13



JanucaHHLI ATTOPpETM peanHzyeM B Aaciikax A¥, A%, nocne sero cxpoed G n T — cTpoER
(en. prcyHox 3).

. S T T —T"

AT E ¢ D _E] D SRT e o @

1] 2 5 4 1 X el e swo-|® kg EEME|

Uy [ —

o o o 3 dJf_d E & °% ¢ %4

an @ 0 0 0 ﬂd
Pucynox 3 Pracynok 4

6. M nocnegeee, 9TO HYEHO COCIETE, MTO0M NPHECCTH MATPHITY K TPEYTOILHOMY BHIY — 3T0 K
Y-0ii CTpOKE NPHGABATE H-R, YWMHOECHHYH HAE (-3/5), nocoe 9ero cRpaims 910 CTPOKY
(pHCcYHOR 4 )

Kak Bl MOMETE EHICTh, MICMEHTH NOTYyHMBICHCE MATPHIE HaxonsTeA B 1. 5. 8 n 10
CTPOKAX, OpH ITOM PaHr NoMySHBINCHCAE MATPHOE F = 4, clenoBaTelndo, JAHHAR CHOTEMA
YPaBHEHHI HMEeT eQHHCTEEHROS pelicHie. BInmmey NoryHBMIYIOoR CHETEMY:

2S5t + xs=20,
0,52+ 0, 53=1,
Sxs+tag=10,
-1 6=,

H3 mocnensero ypaEHeHRA Nerko Haxomus xu=0; 1z 3-ro ypaEHeHHA HaxomM =27 1z 2-

ro— X%=2 u n2 l-re — x=| coOTEETCTREHHO.

Jodanne k pafiome:

MeTonom | ayoca peiisTe CHCTEME! YPaBBCHHIE
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1
Ir =3x = = -
Tx +95, +4x, +2x, =2, x, =-04 2x, - 3x, +3x, +2x, =3, =3

T - - =17 5
Ir, - 21, +x,+x, =6 x,=-12 2)J6x, +9x, - 2x, —x, =4, X, =-=,
Say 40y + 3+ 2x, =3, =34
2x, + 3, +x, +x, =0, x, =1 10x, +3x, —3x, -2x, =3, x,=1,
#r, +6x, +x, +3x, =-T7. x, =-3
- 2
MI+SI;_—I¢+4I4=4, I:E\_ 4J-I|_3-T_-+-T|+5'-T‘=T-\. -T|=2.
3 Ur, —x, +4x, —x, =13, x, =-1, 4) x,-2r,-Ir, - 3x, =3, x, =1,
3+ 423, -2y, =1, Iy = 1 3w —xy + 23 =1, xy =-3,
2 2x, + 3, + 2y -8u, =7,  x, =1
3, - 9x, + 2, =11, x, =0
2
2x, - x, -6x, +3x, =-1, r, =-3, ¥+ 2y, #3r - 2x, =1, =3
- —_ r =32 =
Tx, —4x, +2x, -15x, 32, x, =0, M —x—2r—3r =2, . =_¢:,_;‘
5) x, —2x, —dx, +9x, =5, x, =—]—, i) i
22 I, +2r, —x, +2x, = -5, _r|=?~
I =Xz + 25, —6x, =-§. Xy == 1
3 My -3r, 42r, 4x, =11, x=-—.
: 18

flopadow emnoInenis pabomb:
I. HayunTs HECTPYKIHED K NpakTidcckoi paboTe,
2. BRINOIHETE 3AAaHE.
3. OopunTE 0THET.
Codepreanie oruema:
l. Tema.
2 Hean.
3. Marepnanshoe ohecnedcHiE.
4. [lpaxTHaeckoe 313808,

Bonpoce (18 camMoRanmpoin;

1. INpesacHaTs seTo) [ayecs MOxHD K D001 CHCTEME THHSHIHEIX YPABHCHHET
2. MoEHO NomyeaHTE MBOKCCTED PCIICHRIL, NPH POINCHHE CHOTEM THHCIHLI YPaBHCHHIE
meTogos [ayeca?

IIpakTuyeckoe 3ansaTue Ne 2

Tema: «MaTpHuIlbl U ONIpeETUTETN. DIIeMEHTapHbIe MPeoOpa3oBaHms MaTpHIlbL. Perienue
CUCTEM JIMHEHHBIX YPaBHEHUI MaTPUYHBIM CITIOCOOOM (METO] OOpaTHOM MAaTPHIIHI)
[TpuMeHeHne pa3TUIHBIX METOJIOB PEIICHHS CHCTEM JIMHEHHBIX YPaBHEHHH B 3371a4ax B
obmactu mpoecCHOHATEHON AeSTETHHOCTH
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Pemenne cHeTeM THHeHHBIX adreGpandeckux ypaeHeHHH (CJIAY) ¢ moMombl 08paTHOH MATPHIEI (HHOIIA 3TOT
crmocob HMeHYIOT emé MaTpHYHBIM MeTOZOM HIH MeTOZOM o0paTHOH MarpHIEI) TpedyeT IpeIBapHTSILHOTO
O3HAKOMJIEHHS ¢ TAKHM ITOHATHEM Kak MaTpruHad dopma samucH CJIAY. Metox o6parHoif MaTpHIIE! IpeIHAsHATEH 114
peIIeHHa TeX CHCTeM THHEHHEIX anredpandeckuX YpaBHEeHHH, Y KOTOPBIX ONpeIeIHTeb MATPHITEI CHCTEMEI OTIHYEH OT
Hy1i. ECTeCTBEHHO, NPH 3TOM IIOIPA3YMEBaeICd, HUTO MAIpPHIIA CHCTEMBl KBAagpaTHAa (MOHATHE ONpeIeIHISNA

CyIIeCTBYeT TOIBKO ATA KBadparHeIX MaTpHI). CyTs MeToxa 00paTHOH MaTpPHIIBI MOKHO BBIPa3HIb B TPEX IIyHKTAX:

1. 3amHcaTh TPH MATPHIBI: MAaTPHITY CHCTeMBl A, MaTpHIY HeH3BecTHEIX X, MATPHIY CBOGOIHEIX WieHOE B.
2. HafitTa oOpaTHYIO MaTpHILY AL

3. Mcnoassya paBeHCcTBO X = A1.B TIOITYYHTH pellleHHe 3ananHoi CIIAY.
IToueny X = A7L. B? noxazame CKDBIND

Hepe;: MIEPexXoIoM K YTSHHIO IIPHMEPOB PEKOMEHIVH) O3HAKOMHIBCA ¢ METOTAMH BBITHC/ICHHA OGPEITHBIX MAaTpHII,

H3I0MCHHBIMH 30€Ch.

ITpuamep Nel

— bz + Txg = 29;

C IOMOINBID 00paTHOH MATPHITEL
9z, + 8z — —11. P P

Pemmuts CIIAY {
Peuernue
3amumeM MATpPHITY CHCTeMEl A, MaTpHIy cBOGOIHEIX WIeHOB B H MaTpHITy HeH3BecTHRIX X.

(3 e (2)x- ()

Hafiném oGparHy MATPHIY K MATPHIE CHCTEMBI, T.€. BBRIYHCIHM Al B npuMepe Ne 2 Ha cIpaHHIE,

HOCBAIISHHOH HaXOXKISHHIO OOPATHBIX MaIpHI, ofpaTHad MaTpHIa GElTa yike HalileHa. BOCIOIb3yeMcS TOTOBBIM

A_l__l 8 —7
© 103 \-9 -5)°

Temeps MoncTaBHM Bee TpH MarpHIEL (X, Al Bs pasercTBO X = A7l. B. 3arem emonmmM YMHOKEHHS

Pe3yIbTaToM H 3aIHIIeM AL

MATpPHII B npaBoﬁ HACTH JaHHOI'O PABEHCTEA.
) 1 8 T 20\
o 103 \ -9 -5 —11
1 8-20+(-7)-(-11) \ 1 309\ (-3
103 \—9-29+(-5)-(-11)) 103 \—206) \ 2 )’

1

-3
) = ( ) Iz sTOro paEeHCTBA HMEEM: T] = —3, Ty = 2.
) 2

I1rak, MBI DOTYHHIH PAaBEHCTEO (
Omeem: 1 = —3, 9 = 2.
IIpuamep Ne2

Ty + Teg + 313 = —1; .

Pemmuts CIIAY I — 4xy + 919 + 4xq = 0; MeTOOIOM 05paTHOH MATPHIIEL
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Peiuerue

3amHIeM MATPHITY cHCTeMBI A, MaTpHITY cBOOOIHBIX W1eHOB B H MaIpHIly HeH3BecTHBIX X.

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

Tenmepr HacTan 4epén HaHTH o0paTHYH MAaTpHIy K MaIpHIe CHCT@MEI, T.e. HalTH A1 B npuaMepe Ne 3 Ha
CTpaHHIle, NOCBAMEHHOH HaXOXKIeHHIO 00paTHRIX MAaTpHI, o0paTHad MaIpHNa Obl1a yixe HaHieHa. Bocmoamsyemcsa

TOTOBEBIM PE3YIBTATOM H 3aMIHITEM A71:

6 -5 1
Al — 8 2 —16
—12 -3 37

Temeps monctaerM ee TpH MatpHus! (X, AL, B) & parencteo X — A~ ! - B, mociie 4ero BEINONHEM YMHOKEHHE

MAaTpHI B npaBofJx HaCTH JaHHOT'O PABSHCTEA.

1 1 6 —5 1 -1
T2l =36 8 2 16 | - 0 —
x3 —-12 -3 37 6
L 6-(—1)+(—5)-0+1-6 1 0 0
= —- 8-(—1 2-0+(—-16)-6 =—- 1 - =1 -
6 (—1)+ + (—16) %6 104 4
—12-(=1)+(-3)-0+37-6 234 9
T 0
TTax, MBI IOTYYHIH PaBeHCTBO | 9 | = | —4 |. 13 3Tor0 paBeHcTBa HMeeM: 1 = 0, 29 = —4, 23 = 9.
I3 9

Omegem: 1 =0, 29 = —4, 23 =09.
ECTeCTBeHHO, 9TO peIIeHHe CHCTEM THHEHHBIX YpaBHeHHH ¢ IOMOINBI0 OOpaTHOH MAaTpHIEI Ge3 IpHMeHeHHA

CIEIIHAIBHEIX IIPpOIpaMM BpPOOS Mathcad BosMO:KHO THIIB IIPH CPAaBHHISIBHO HeGOIBIIOM KOTHYECTRS IIepeMEHHBIX.

Ecmu CJIAY conepuT ueTsipe u 0oJiee IepEMEHHBIX, TO TOPa3Io yA00HEe B TAKOM CiTydae

npuMmeHuTh MeTos1 ["aycca nnu meron ['aycca-’Kopaana.

Tema 1.3 JleiicTBUSI HAJI KOMILIEKCHBIMH YHCJIaAMH
IIpakTyeckoe 3ansaTue Ne 3,4
Tema 3ansTus: JleiicTBUs HaJl KOMIJIEKCHBIMU YUCIIAMH B TPUTOHOMETPUUYECKOU U

nokasarenbHoON ¢popMmax. [lepexon ot anredpanyeckoil opmMbl K TPUTOHOMETPUUECKOH U
MOKa3aTeIbHOU U 00paTHO.

ens: pacimmpenue u 3aKperuieHue TEOPETUISCKUX 3SHAHHUMA
1. Brryucnure:

L3 aiy+1

a) —2+I :
. 5
i*+3
-6
6) 1" +3
2. Haiigute MOaynb U apryMEeHT KOMIIJIEKCHOTO YUCIIa Z:
z = (-5+i) (-5-i)
3. BBIHOJ'IHI/ITC yMHO)KCHI/IC, I/ICHOJ'IB3y5[ TpI/IFOHOMCTpI/I‘-ICCKYIO (I)OpMy KOMIIJICKCHOI'O YHCJIA.
(1 1 ij V2 N i/6

4 4

6 6
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4. Bo3Beaute B cTenieHb 1mo GopmMyse MyaBpa U 3anuIIuTe pe3yabTar B aaredpandeckoi gopme:

(—1+ i\/§)9 .
5. I3BneknuTe KOpeHb: V 2+2iV3 .

6. M300pa3ute Ha KOMILIEKCHOI 00JIaCTH MHOXKECTBO BCEX TOYEK Z,yJOBJIETBOPSIOIIUX YCIOBUIO:
|z—-1+i|21,Rez>1,Imz =< 1.
7. BeImomHUTE IEHCTBUS B TIOKAa3aTEIIbHON Gopme:

T . .. T T . . T
8l cos—+isin— |:| 4/ coOS— +1iSIn—
( 3 3j M 12 12D

Pa3zgen. OcHOBBI MATEMATHYECKOI0 AHAJIN3A

Tema InddepenuuaibHoe 1 HHTErpaabHOE HCYUCICHHE

IIpakTH4yeckoe 3aHsATHE

[Ipenensr. HenpepsiBHOCTD pyHKIMIA. [Ipon3BonHas, reomerprueckuii cMmpici. MccnenoBanue

byHKIUI

1.BerauciuTh pou3BOAHYIO (DYHKIIUI:

a) y= [:3+2x: ) 0) y=In cos x*; B) y = arcsin +/1—3x:
T) y= rgli; o) y= s'm[:rJ + 21 e) y=4""" -arctg 2x.
+x
a) y=ctg’x+2In(sin x), 0) v =arctg\9x* —1;
B] .}’ — 3L‘1.'|:i:J:—1\xbei.|: ; r] y= In sin %

Pemenne. a) [lpumennm npaeuna quddepeHIHpOBAHHSA CYMMBI H CIIOKHOH
(hyHKIHH:

¥ = (c.rg:x} + 2{]I1 {Sin x]}a = Ec'rgx-[— I* J-}- 2— I SCOSX = Ec'rgx[l - 1* }: ~2ctg’x.
X

sn-x SN 2 sn-x

— 1 1 '
6) larcrgyor™ —1) = ' RN
)(awfgm) I+{‘h‘1 —IJ 27957 1 i xV9x” -1

B) V= 3“'“: S Ve {cusz x— 2{:05:{) =

=372y 3(— 2 cosx- sin x+2sin x) =3 2 . In 3. 2sin x(1—cosx)

ST
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2. BblumMcanTb NponsBoaHble GyHKLMINA:

» \4
Pemenne. a) @yHKUH0O y = (3 - 2x') MOJKHO 3allUCaTh KaK CIOKHYIO (YHKIHIO

B BHAe y=u', rae u=3+2x". [lo npaBmry auddepeHIHPOBAHUS CIOKHOM

dyHKIMH noirydaeM y' =y -u' =4u’ -ur‘_' = 4(3 £33 -(3 +2x° ) =16(3+2x*) -x

sin x’

1 " 1 ez 5
6) y'=——(cos x')'=—— (=sin x°)(x")'= - 2x=—tg x~2x.

cos x~ cos x cos x”
B) JauHyio QYHKIHIO MOXKHO IPEACTABUTh B BHIE y =arcsin u, TJ€ u =+/1-3x.
1 ’ 1 1 -3
Torpa y' = ‘u (— 3)=

i " ic(-my 201- T 2x1-3%)
r) y'= ll ( : J 1 G+l-x I

T ppete R cos’ L ey (x+1) cos’

x+1 x+1 x+1
n) ' =coslx® +2)(x* + 2)' =2xcos(x* +2)
e) V'= (4°%)" -arctg 2x+4°%* (arctg 2x)'=
1

= 4°5% In 4- (cos x)"arctg 2x+4°5¥ + ————+(2x)=
& 1+(2x)°

X

=—4°%%-In 4-sin x -arctg 2x+4°>*- =,
1+4x°

IIpakTHyeckoe 3ansaTHE 8

Boruncnenue npocTedmx OnpeaesIeHHbIX HHTETPaJIoB.

OnpeneneHre MakCUMyMa MOLTHOCTHU B LIEMH IOCTOSHHOI'O TOKA ¢ IPUMEHEHUEM ITPOU3BOIHOM.
Boruncnenus minomaneit 1 00beMOB IpU NPOEKTUPOBAHUHM 0OBEKTOB TPAHCIIOPTA C IPUMEHEHUEM
OIIPEAECIEHHOr0 HHTErpaia

Tema 3ansaTus: HaxoxaeHrne npon3BoHoON cinoxHON GyHKIuU. HTerpupoBanue GyHKIUH.

Meron 3aMeHbI IepeMeHHON. VIHTerpupoBanue 1o yactsm. Beraucienne onpenenéHHoro
uHTerpana. IIpuioxenue onpeneneHHoro MHTerpaia K peleHno pa3IMuyHbIX MPUKIIAIHbBIX 3a/1a4.

Hens: 3akperuieHne yMeHUH HaX0XACHUS TPOU3BOIHOM CII0KHOW (PYHKIMU; 3aKperieHne
YMEHMM UHTErpupoBaHus QYHKIUN METOJOM 3aMEHbI IEPEMEHHON U METOJJOM UHTErPUPOBAHUS
I10 YaCTsAM; 3aKpEIJICHNE YMEHUIN BBIYHMCIICHHUSI ONIPEAEIEHHOIO HHTErpaIa.

1. Haliti mpon3BoaHyt0 QyHKITUH:
1)y = 4x+63/x; 2)y = (x> =1(x*-3);

sin X
Jy= :
)Y 1+tgx

2. Haittn I/IHTeraJIBI chonmyﬂ OCHOBHBIE CBOMCTBA MHTETpaIa:
dx
D)7=——= 2)(\x- )dX
I \2-5x% '[

3. Haiitu HHTCIpaJibl, UCIIOJIB3YA MCTOA 3aMCHEIL HepeMCHHOﬁZ

4)y =cos* x—sin* x;

Z)f 32xdx
- (X2 +1)°
4. Haiitu uHTETpaN, UCIIOIB3YS METOJ UHTETPUPOBAHUS IO YACTSIM:

19
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X - COS Xdx

ot— N

1) j Inxdx  2)

. jsin3 xdx

5. Haittu unrerpa:

Tema 3.2 O0bIKHOBeHHBbIE JU(PepeHINATIbHbIE YPABHEHUS

IIpakTuyeckoe 3ansitue Ne 9

Tema 3ansTus: Pemenue nuddepennuanbHbIX ypaBHEHUN IEPBOrO MOPSAIKA C pa3IesIIOIIUMHUCS
MepEMEHHBIMHU.

Lenb: 3akperieHne yMeHui pemeHus nuddepeHuaibHbIX ypaBHEHUN

[TpouHTerpHpoOBaTh ClEAyIOIMINE YPAaBHEHUS

1.1+ yNdx+xpdv =10 20014+ 28y = 142

3014+ 3 dn = xdv dix+Tidy +ouda=10

S +1dx = mdy 62x s +y =2

Ty — = 2xp By —wv=2x-3

9y =2 10, (14 ™) xdx — (1+ x2) v3dy
x

Haiitu yacTHbIC peUICHUA YAOBJICTBOPAIOIINUC 3aJaHHBIM Ha4YaJIbHBIM YCJIOBHSAM.

) t 3
L=y 2ay _D, y=1 mpu x=0

p, Yetgrty=2 y=-1 npu x=0
3.yr:33xz, y=2 mupu x=0
4. zy'+y:y3, y=05 npu x=1
S. (x+2y}y’=l’ y=-1 npu x=0
xdx_&zﬂ
6. 1ty 1+x y=1 npu x=1
7. xy’:ylny’ y=1 mpu x=0
8. xﬂdx-"yﬂdy:m, y=1 npu x=0
9. Eﬁdx:ciy’ y=1 mpu x=0

1. Pemiuth ypaBHEeHHE:! (+cosx)yy'=(1+ yz)Sin X

2. Pemmuth ypaBHEHHUE: y¥- y= XT0osX

3. Pemuts 3aga4y Komm: y¥- 9y=0,y(0)= 5,yX0)= 2
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7. IIpoMexyTOUYHAS ATTECTALUA.

IIpomexxyTouHass arrtectauuss 10 y4yeOHOW JuCUMIUIMHE MaremMaTHyecKHe METO/IbI
pelIeHNs MPUKIIAJIHBIX TPOo(ecCHOHANBHBIX 331a4 npoBoaAuTcs B Gpopme auddepeHunpoBaHHOrO
3auera (3 cemectp).

K mpomexyTouHOH aTTecTanuy Mo y4eOHOU AUCHUIUIMHE TOMYCKAIOTCS BCE CTY/CHTHI.
ITpu siBKe Ha MPOMEXKYTOUHYIO ATTECTALUIO CTYA€HTaM HEOOXOAUMO UMETh 3aUETHYI0 KHIDKKY.
[To pe3symbraTam BceX BUAOB OLEHOYHOH NESATEIBHOCTH CTYACHTY BBICTABIIETCS OTMETKA IO
yueOHoll nucuumiuuHe. Illkana OLIEHOK: «OTIMYHOY, «XOPOIIO», «yIOBIETBOPUTEILHOY,
«HEYIIOBIIETBOPUTEIHHOY.

CryneHTbl, He NpOILEAIINE IPOMEKYTOUHYIO aTTECTAllMi0 B YCTAaHOBJIEHHOE BpeMs 110
YBOKUTEIFHOW TNPHYUHE, MOATBEPKICHHOW JTOKYMEHTAIbHO COOTBETCTBYIOUIMM JIOKYMEHTOM,
C/IaI0T €€ MHAMBUYaIbHO, B YCTAHOBJICHHbIE CPOKH .

Bomnpocsl a5 3auera (3 cemecTp)

Bomnpocs! 1151 npoBepku ypoBHsi 00yyeHHocTH «3HATb»
1. Onmnpenenenne KOMIUICKCHBIX — 49wcell. OcHOBHbIEe (OPMBI  KOMIUICGKCHBIX  YHCE.
['eomeTpryeckas MHTEPIIPETALNs KOMIIJIEKCHBIX YHCE
2. ]JleficTBHS ¢ KOMIUICKCHBIMH YMCIIaMH, MPEICTABICHHBIMU B pazanuHbIX (popmax. [lepexon
0T asireOpanyeckoit OopMbI K TPUTOHOMETPUUECKOM U 00paTHO
@yHKIMM OAHON He3aBucuMoOM nepemeHHou. [Ipenensl. HenpepriBHOCTD (QyHKIUI
ITponsBonHas, reomeTpuueckuii cMbici. MccnenoBanue pyHKuuit
Heonpenenennsiit narerpan. HemocpeacTseHHOE HHTETpUpOBaHKe. 3aMEHa IEPEMEHHOM
@YHKIIMM HECKOJIBKUX IEepeMEHHbIX. [IpmiokeHHs MHTerpana K pELICHMIO NPUKIIAIHBIX
3a1a4. YacTHbIE IPOU3BOIHbBIE
3anauu, npuBosIKe K AU depeHIuaTbHbIM YPaBHEHUSM.
8. JluddepeHnnanpHbie YpaBHCHHS C Pa3ACISIOMIAMUCS MEepeMeHHBIMU. OOIIHMe W YacTHBIC
peILIEHusI.
®opmyisl npsiMoyronbHUKOB. Popmyna Tpanenuil. ®opmyna CumicoHa.
10. Onpenenenue KOMIJICKCHBIX YHCE.
11. OcHoBHBIE (hOPMBI KOMIIEKCHBIX YHCEIL.
12. Teomerpuyeckas MHTEpHpETalMs] KOMIUIEKCHBIX YHCEN.
13. ®opmyna KOpHEH KBaIpaTHOTO YPAaBHEHHS C OTPULATEILHBIM IUCKPHMHUHAHTOM.
14. JleficTBUS HaJ KOMIUIEKCHBIMU YHUCIIAMH, TIPE/ICTABIEHHBIMU B pa3IMYHbIX (hopMax.
15. Ilepexon ot anreOpanueckoit GopMbl K TPUTOHOMETPUUECKON M 00paTHO.
16. IlpousBonHas PyHKIUH, €€ TECOMETPUUECKUN U (PU3UUECKUI CMBICIT.
17. Heonpenenennslit unrerpai. HemocpeacrsenHoe HHTErprpoBaHue. 3aMeHa EPEMEHHOM.
18. 3anaum, npuBosmue K aupdhepeHInanTbHbIM YPaBHEHUSM.
19. JluneitHbIe OTHOPOTHBIC YPABHEHUS TIEPBOTO MOPSIIKA.
20. Opnnoponusle nuddepeHnanbHble ypaBHEHUs IEPBOTO MOPSAKa.
21. JluHeiiHBIE OJHOPOIHBIC YPABHEHHUSI BTOPOTO TOPSIIKA C IIOCTOSTHHBIMH KO3 OUIIHEHTAMH

ook w

~

©

Bonpocsl 1151 npoBepku ypoBHs 00yyeHHocTH «YMETD»
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1. IIpuMeHATs MaTeMaTHUYECKHE METOABI IS peIlIeHHs TPO(EeCCHOHAIBHBIX 3a/1a4
2. Pematb npukiaaHble 3JEKTPOTEXHUUECKUE 33Ja4l METOIOM KOMIIJIEKCHBIX YHCET
3. OnpenensaTb MAKCUMYM MOUIHOCTH B LIEMH MOCTOSIHHOTO TOKA ¢ IPUMEHEHNUEM NTPOU3BOAHOMN
5. BeluucnaTes npocTenime onpeaeieHHble HHTErPAIIbL
6. Bpruuciate miomanau 1 00beMbl IPU IPOEKTUPOBAHUU O0BEKTOB TPAHCIOPTA C IPUMEHEHUEM
OIIPEIEIEHHOr0 HHTErpaia
7. BbINOJHATH NefcTBUSA HAJl KOMIIJIEKCHBIMM YHMCIaMHU, IIPEACTaBIEHHBIMU B Pa3HbIX opMax
8. HaxomuTe mpoM3BOIHYIO (DYHKIIMH, BBIYUCIATH HHTErPAJIbl METOJIOM HEMOCPEICTBEHHOTO
MHTETPUPOBAHUSA U METOJOM 3aMEHBI
9.Pemath 00BbIKHOBEHHBIE AU (PepeHInaTbHbIC YPABHEHHS
JlonoIHUTeIbHBIE 32JAHHUSA
IIpakTuyeckas padora Ne_

Tema «J/IuHeliHbIe ONepalMU HAX MATPULIAMID)

Heab: chopMupoBaTh YMEHHE BBITIOIHATH OCHOBHBIC OTICPAIlMU HAJl MATPULIAMH.

TeopeTnyeckue cBeieHHsI K NPAKTUYECKO# padoTe

Onpenenenue.MaTpuueii pasMepoM nxM Ha3plBaeTCd NPSIMOYToJibHAs —TabnuIa,
COCTaBJIEHHAs M3 NM YKCeI W MMEIINas n CTPOK MU m cToiOuoB. Uucna aij, COCTAaBISIONIUE

MaTpuny, Ha3bIBAOTCA JICMCHTAMN MATPHUIIbI

oy, a,, . Oy

Oy Oy o Oy,

o (24 (24
A:(Oflj): ml m2 mn

Onpenenenne. Matpuily A' Ha3BIBAIOT MPAHCHOHUPOEAHHOITIO OTHOIIEHUIO K MATPUIIEA,

€CIIM OHA TOJy4eHa U3 MaTpHULIbIA 3aMEHOH CTPOK 3TOW MaTpullpl e€ cToa0LIaMu, U, Ha0OOpOT,

CTOJIOIIOB CTPOKAMHU.

a.ll azl e aml
T |82 8p ... 8y
A= =(ay),.,,

a1n a2n amn
1 2
1 0 -1 AT=|0 -3

A:

2 -3 4 -1 4

[Ipumep, ,

Onpenesenne. KBagparHas MaTpuila Ha3bIBA€TCS TPEYrOJIbHOM, €CIIM BCE €€ AJIEMEHTHI,
pa3MelleHHbIE HaJl TJIABHOM TnaroHaibio (1Moj Hell), paBHBI HYIIIO, T.€.
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A=l 0 ay ay
0 0 ag
- BEPXHSASL MPey2oTIbHAsL Mampuya,
a, 0 O

— HUDICHAAL mpeYy2OoJibHAA Mampuya.

Onpenenenune. Matrpuia, BCe 3JIEMEHTHI KOTOPOW paBHBI HYJIO, HAa3bIBAECTCS HVib-

Mampuyeti.
by
5| b
Marpuiia-ctpoka A= (all’ G12:-++ 81 ) , MaTpHIia-cTonberr By

Onepauuu HAJA MATPULIAMM.

1) Ilyctb mMarpuiist A Brn OJIMHAKOBOHN paszmepHocTH. Cymmon matpui; A u B
HA3blB8Aemcs Mampuya Covn 1ot 3Ke pa3MEpHOCTH, KaXKIblil 3JEMEHT KOTOpPOW paBeH CymMMe
COOTBETCTBYIOIIMX JIEMEHTOB MaTpuIbl A u B,

¢y =a; +b; s Beex | m |

2) Pasnocmvio mampuy Aman 3 Brn OJIMHAKOBOM Pa3MEPHOCTU HA3bl8AEMCs Mampuyd

Conn Toit sxe Pa3MEpPHOCTH, KaXKIbIA 3JIEMEHT KOTOPOM paMeH pPa3HOCTU COOTBETCTBYIOUIUX

3JIEMEHTOB MaTpullbl A u B,

¢y = —by wisBeex | u 1.
3) Ilpouseedenuem mampuy A na uucio *muasvieaemcs mampuyaC, Kaxaplil dJ1eMEHT

" c; =24,
KOTOpOU paBeH I,

4) Marpuiy A MOXHO yMHOXHTH Ha Matpuiy B (A'B=C) qump B 10 cnyuae, xorma
o . B
YHUCIO CTOJOLOB MEpPBOM MaTPHIIbI Ay paBHO YHCIO CTPOK BTOPOM MaTpumbl ™ T.e.
A *Bra =Crna ITpu 5TOM KaIblii SIEMEHT MaTPULIBI-Ipon3BeieHus C ompeensercs Tak:

by

sz

Cjj =(ay aj; ... & )- =a;byj +apbyj +... +ayby;

by, o
" ,wisiBeex | u J.

C;i . o
T.e., anemeHT Y paBeH CyMMe NPOU3BEACHUN 3JIEMEHTOB !-i CTpOKM Marpuibl A Ha

COOTBCTCTBYIOIIHEC 3JICMCHTBI J -ro CTOJ'I6I_Ia MaTpUulbl B.

23



Haiitu npoun3sBeaeHne MaTpULIbI-CTPOKH M MAaTPUIIBI-CTOJIONA:

Ilpumep 1.

0 (5 —3)(3 =5.2+(-3)-4=10-12=-2

4
L -1 3)| 3 |=14+(-1)-3+3(-2)=4-3-6=-5
2) ~° ,
2
(-4 1 -8)|-5|=(-4)-2+1-(-5)+(-8)-0=-8-5=-13
3) ° ,
3
(-2 0 5 1) 4 =(-2)-3+0-(-4)+5-0+1.5=—6+5=-1
4) > :
0
2
(7 -1 0 2 -3)| 8 |=7-0+(-1)-2+0-8+2-(-4)+
—4
5) -2 (-3)-(-2)=-2-8+6=-4

Ilpumep 2

o T T
Jlnst 3amanHeiXx Matpun A, B, C maiitm marpuner 3A+2B C AB BA, C' B AB+E,
BA-4C

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

Pewenue

2 3 -4 1 0 3 6 9 -12
3A+2B=3:|-1 -1 3 [+23 -1 1{=|-3 -3 9 |+
1.1) 1 -2 5 1 2 0 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,
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1 -10 1 3 -2
C'=[{3 -1 2|=[-1 -1 0
12) -2 0 -3 0 2 -3

2 3 -4\(2 3 -4
A2=A-A=|-1 -1 3 ||-1 -1 3 |=
1.3) 1 -2 5){1 -2 5

2:243-(-1)+(-4)1  2:3+3-(-1)+(-4)-(-2)  2-(-4)+3-3+(-4)5
= (-1)-2+(-1)-(-1)+3-1 (-1)-3+(-1)-(-1)+3-(-2) (-1)-(-4)+(-1)-3+3-5|=
124(-2)-(-1)+5-1  1.3+(-2)-(-2)+5-(-2)  1-(-4)+(-2)-3+5:5
4-3-4 6-3+8 -8+9-20) (-3 11 -19
={-2+1+3 -3+1-6 4-3+415 |=| 2 -8 16
2+2+5 3+2-10 -4-6+25) |9 -5 15

AB=|-1 -1 3|3 -1 1|=
1.4) 1 -2 51 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 |=

1
11+(-2)-3+5:1  1.0+(-2)-(-1)+5-2  1-3+(-2)-1+5.0

2+9-4 -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
B-A=[3 -1 1[{-1 -1 3 |=
15) 1 2 0)1 -2 5

1.240-(-1)+3-1  1-3+0-(-1)+3-(-2)  1:(-4)+0-3+3.5
=13-2+(-1)-(-2)+11 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 1
=/6+1+1 9+1-2 -12-3+5|=|8 8 -10
2-2 3-2 -4+6 01 2

[TomuepkHemenepas, uro AB = BA

1 3 -2)(1 0 3
C"-B=|-1 -1 0 [|3 -1 1]|=
1.6) 0 2 -3/(1 2 o0
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N Y N NGRS N NG
Il Il Il + Il + Il +
Z Z Z
< \An. A X ‘An. X \An. N
— ™ To) «<C ~ «<C o <L
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3aganue 2. Haittu matpuny AL, econ

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

3aoanue 3. Jlns marpun A, B, C ppramcants:

1)5A-2B+3C 2)2A" -3C" +B"

3) AB-BA, 4) A*~B*  ecom
2 3 4 1 -4 3 0 -2 2

A=|-2 0 -1} B=|-1 0 1| C=|1 -5 5

1 0 5 0 1 -2 31 -1

3adanue 4.Haiitu npoun3BeieHre MaTPUIL;

N[ R

5 4
, 5 [2 5
[13)[9 6) - 3 4
ORI 4) ;
2 -1 .3)(1 31 -1
4 2 0|2 @2 -3-/4 -1 3
5l-1 1 1. 6) 2.6 0).

27
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52 4 5 4 4 2 =2 2)(-21 2
1 -3}:|-3 -5 -4 1 1 1}42 1 -2
7) 13 0 1 3 4 . 8) -2 2 =-2){-21 2

KoHTpoJIbHBIE BOIIPOCHL:
1. Yro Ha3bIBAIOT ONPENEIUTENEM KBAIPpATHON MaTpHUILIbI?
YTo Ha3bIBAOT ONPEIEIUTENIEM BTOPOro NopsIKa?
YTO Ha3bIBAIOT ONPEAEIUTENIEM TPETHErO MOPsAKa?

. UeMmy paBeH oIpeaeanTeNb MaTPUIlb JIF0O0ro pasmepa’?

2

3

4

5. Uro Takoe obpaTHas matpuua?’
6. Kakyro maTpuily Ha3bIBalOT BBIPOKACHHOMN?

7. Kaxkyro MaTpuily Ha3bIBalOT €TUHUYHON?

8. Uro Ha3BIBAIOT ONpEEIUTENIEM KBAAPATHON MAaTPHIIBI?
9. Kak HaiiTi MaTpuIly, OOpaTHYIO TaHHOM?

10. B uem cocTout onepausi TpaHCIIOHUPOBAHHS MATPHUIIBI?
11. Kak yMHOXXUTb MaTpHUIly Ha YUCIIO?

12. Yo Ha3BIBAIOT PAHTOM MATPHIIBI?

13. Kak onpeaenuTh paHT MaTpUIlbl?

3amanusi KOHTPOJIBHOM pabOThHI

Bapuanr 1
1. Haiitn A+B, ecnu:
1=(; 05 %) B:(g Y 3)
2. Haiitu npousseneHne MaTpuLL:

04=(5 o) 525 )

-2 4 0 2 5 1
6)A:(3 8 1);3:(0 —2 4);

-5 0 2 1 3 6

3. TpancnonupoBaTh MaTpHILy:
_(5 8. _(7 8 1.
a)A_(—ﬁ 7)’ 6)A‘(2 28 —5)’
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4, Brruucnuth onpeaenurens:

3 0 —2
pda=(* 2) 94=(1 4 0
4 8 3 -1 5
4 0 5 1
(2 -4 3 2\
BA=lo 2 1 o)
4 2 0 1

Bapuant 2
1. Haiitn A+B, ecau:

a=(3 % ) e=C 0 LY

2. Haiitu npousBeaenrue MaTpuil;

210 9 1-C )

1 -5 2 0 2 -1
6)A:(4 0 —3);32(6 —1 3);

-1 4 6 0 2 5
3. TpancnoHupoBaTh MAaTpUILY:

_ (17 5\ _(0 15 —47).
"‘)A‘(—B 0)’ 54=(g 2 -1 )
4, Beruncants onpenenurens:

2 1 -3
p4=(; ) 6)A=(1 0 2);
-1 4 0
2 -1 0 3
{1 0 2 -2\
A=l 0 a4 -1
31 3 0

PeleHunA cuctem IMHEWHbIX ypaBHeHUN no npasuny Kpamepa.
Lienb paboTbl: OpMMPOBaTb HAaBbIKW PELUEHUA CUCTEM YPaBHEHUI meToaom Kpamepa

TpeboBaHMA K BbINONHEHUIO NPAKTUYECKOU paboTbl: OdopmuTb 3a4aHnA B TeTpagmM ANA
npaKkTU4ecknx pabor.

TeopeTnyeckasa cnpaBKa.

Mpumep. PewmnTb cUCTEMY IMHENHbIX YPaBHEHUI meTodom Kpamepa: *+
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Haligem onpeaenuTens CUCTEMBI

=4 -3+ 15182 -9=-1

p— —
Tak kak A=-1#0 , CUCTCMA UMCCT CAMHCTBCHHOC PCUICHUEC, KOTOPOC OIMPCACIIACTCA IO

ﬁ; &: ﬁ'%
= 1?.’: = —
dopmynam Kpamepa: A A A
20031 ? I
A=2 2 U=|3 -1 f|=-i2=+il=-2 = x=
12 -i 1 & -4 §
£ 2 X 1
A.=3 5 }J=01 3 [}:1{]—9:1:53?:%:—1
S 12 0y 32 o1 0
2 3 2 I £ 3§ .
A= 2 =3 o 23|=i-1n{-1F7 r
< -1 12| |5 -1 12 =
Ortser: x=2.y=-Lz=l .
Ne BapuaHTa 3apaHwue 1. 3agaHue 2.
x-2y-z=-5 x—Zvez=-2

P .
R+ 2v—2z=12

I +v—4r=-2

H
A

In+v-z=7
flr-Zy+32=3

n—v—z=4%

22X+ 2y —3z=—
tx+2y+2="5

ﬁx+z=—1

2x-v+iz=4

A

X+3y—z=7
3y —y—dz=11

Ievedr=4§
Zx-lv+5z=6
3x -2v+dz=7

A,

A,

x+3y-—z=-2
2x+2y—z=1i

Zx+3y+3z=!

3y 4y =9

x-yv—-z2=-1

x+dy—z=3

3agaHue 3.

xev-z=10
- -
i2x-v+z=

x—v=2r=7%

i—Jv—z=-%

i+lv—12z=1

Ix+v-dz=—1I

Ix+v—2=7
< 2N -2y +3z=3
x-y-z=4

2x +2y—3z=—

cE+Iv+2Zz=5

ﬁx+z=—l

=17 -28-13 - 38 =451 - 4% =-1=7 =

3apaHune 4.
n+v+r=12
Sy +v+3z =14
In+v+lz=4%

Ix-2y+3z2=6
<Ix —2v+dz =7
3 +ly-3z=4

¥+3v—z=-1

A,

2x+2y—z=1i

| ZX+3y+3z=4

OO0pa3zen BbINOJHEHUSI KOHTPOJIBLHOM padoThI 10 TeMe: « KoMIIeKCHbIEe YU CIa»

1. CocTaBuTh KBaJpaTHOE YPABHEHHE IO €r0 KOPHIM x1 =1 — V3 i u Xe=1+ V3 I.
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Pemenne. Ilo Teopeme Buera nmpousBeneHrne KOpHEN TPUBEIEHHOTO KBAPATHOTO YPaBHEHUS
pPaBHO CBOOOJHOMY WICHY YPaBHEHUS, a CyMMa KOpHeH — BTOpoMy K03(h(PUILIMEHTY, B3SITOMY C
IPOTHUBOIIOJIOKHBIM 3HAKOM, TO3TOMY HMEEeM

yixe=(1-¥3iya+V3iy=1+3=4,

wtxe= (1-V3iy+@+V3iy=1-V3i+1+3i=2
¥+px+q=0, x*-2x+4=0.

OtBer. x°—2x +4=0.

2. HaiiTu neficTBUTENbHBIC YNCIIAa X M )y W3 ypaBHEHUs S5x—2y + (x +y) 1 =4+ 5i.
5x -2y =4, {5x—2y:4, { Tx =14,

xX+y=5, 2x+2y =10, |x+y=5,

Pemienne. CocTaBUM U PELIUM CUCTEMY {

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

OrBer. (2; 3).
—J/2-iv2)°
173 i° -3 £V2-1a)
3. Buimonmute gcifcteus a) 2+ 5 6) 1+2iY ;  p) 12e 2 _
17-3  (A7-8)(2-1) _ 34-17i-6i+3i° _31-23i _31 23
Peiienue. a) 2+i = (2+|)(2_|) 4+1 5 5 5

i° -3 1-3(d) 143 (@A+30)@A+2) 1+5i+6i° 1+5i—6 —5+5i
6) 1+2i® = 1+2(-1) = 1-2i = (1-21){1+2i) 1+4 5 5 ,
i2:-1, i4:-1-(-1):1' i8:]_, i:\/—_1, i3:-\/—_:-i, i5:\/—_1:', i7:-\/—_1:-i i’ =
J-1=i.

Taxum o6pazom, %=1,

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

26(c0367r+isin 6”)
4 4 37

3r ..
(-2 -i2)® B = 32(cos+|sm] .
7 B 12(005(— ”J+ isin[— ﬂD 2 . 2)_ 32(__') _8_2
B) 12e 2 2 2 12(+i(-1)) 12-i) 3 23
-2 7
rer=Vv2+2 =V4=2, ¢ = arctg X :arctg—ﬁ:arctglz 4
a2, 2
Oreer. a) 9 5 ; 6)-1+i; B)23.
(L+i)®
\ 6
4. BBIMOJIHUTD ACHCTBHS M PE3yJIbTaT 3aUCaTh B TPUTOHOMETPUIECKOit (hopme (-1
\/Eg(cos(8~j)+isin(8~Z))) \/§Z(cos72[+isin72r)
(@+i)° 6 r P s 3r 3r,, 2i
5 /2 (cos(6- (——)) +isin(6- (- Cos(— ) +isin(-")) ==2
Pemenme. (L—1)° = (cos(6- ( 4)) (6-( 4))) _ (cos( 2) ( 2))= : |
Y 1 z
rrer; = Vitl= V2, g1 =arctg ¥ = arctgl=arctgl = 4,
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y -1 V4
r,= V1+1=42, g2 =arctg* =arctg 1 =arctg(-1)= 4.
Takum obpazom, z =2
3anuiemM JaHHOE YUCIIO B TPUTOHOMETPUUIECKOH (hopme:
z =2 (cos0’ + icos0°)
OtBer. z =2 (cosO” + icos0°)

3
T .. 7T
(cos—+|sm Ej

5. BBITIOJIHUTH NEUCTBUS M pe3y/IbTaT 3allMCaTh B MOKa3aTeabHON ¢dopme 7
3
r .. x) £+li T . . T T .7
cos—+isin— > 5 cos3—+isin3— cos—+isin—
Pemenne. 7 6 6) =7 —7.13 6 6)-7 2 2

T .. 7T
oS~ +isin—
( ZJ

(o5 +1sn )
COS—+1SIN—
OtBer. 2=7 2

6. Pemnts ypaBHenue x> + 8x + 80 = 0.

z=17

~8-/-256
Pemenne. x2+8x+80=0, D=64-4-1-80=-256, x1= 2 -4-8i
OTBeT. x1:_4—8i, X2 = —4+8i.

7. IlocTpouts ciaraemple Z1 =-2 u Z2=2—31 U HX CyMMY.

VA

[TpoBepxka: z1+22=(2)+(2-3i1)=-2 +2-3i= - 5i.

OtBer. — Si.

KonrpoabHasi padora no teme «KoMiuiekCHbIe YHCJIA»

Bapuanr 1
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1. CocTaBuTh KBaJPaTHOE YPABHEHHUE 10 €70 KOPHIM
x1=5-31 u X2=5+3iI.

5+3i
2.Beinonauts geiicteusa:  a) 2 +i)+ (-3 -i)—(4—3i); ©6) 5-3i

3. JlaTh T€OMETPUYECKYIO HHTEPIPETAIIHNI0 KOMILUIEKCHBIX YHCEIT
z1=—2+1; Z;=2-31 ¥ HX CyMMBL

8

157 \?
%
4. Beimonuuts gedictBus:  a) (Cos 12° +isin 12°)%;  6)

5.BpInonHUTE AEHCTBUS U 3aUCcaTh pe3yJbTaT B MOKa3aTelbHOU (opme:
1-i

Bapuant 2

1. Pemuth KBagpaTHOE ypaBHeHHE x> — 6x + 34 = 0.

2.Beimonnuth percteus: (3 +50)(3 — S5i)(—2 +1).

3.ITocTponuTh KOMIUIEKCHBIC unciia Z3=2—31 u Z,=1+2i B
KOMIUTICKCHOMN TUIOCKOCTH, & TAKKE UM COTPSKCHHBIC M MPOTHUBOITOJIOKHEIE.

4 BBIOIHNUTE ACHCTBHA: a) € °

Lﬁ . (2(cos%+ isin%n_6

5.BhIMOTHUTE AEUCTBUS U 3alMcaTh Pe3yJIbTaT B TOKa3aTeIbHOU QopMme:

7Z'i -
3 —2i
.

a) (\/§ + \/§|)3 : 6) 6?

KonTposbHas padora no teme « KoMILTIEKCHBIE YHCJIA)
Bapuant 3

1. [ToctpouTh KOMITIEKCHBIE UkcIa Z; =—1 + 21 u Z, =4i, B KOMIUIEKCHOU
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IINIOCKOCTH, a TaAKKEC UM COIIPSAKCHHBIC 1 IIPOTHUBOIIOJIOXKHBIC.

2. Pemunth kBasipaTHOE ypaBHeHue  2x°+2x +5=0,

3. IlepeBectu B mokaszaTenbHyt0 Gopmy:

1_ ﬁ (COS(E) +1 sin(zn
a) 2 2 . 6) 3 3 3)).
o2 (L+i)*
4. BbINOIHUTH ACHCTBUS: a) (V3 +i)’ 0) e?
5. 3amucars KoMIUIeKcHoe uncio V3-i B TPUTOHOMETpUUYECKOU (hopme.
Bapuaut 4

1. HaiiTu nelicTBUTENbHBIC UNCIa X U )y |3 ypaBHeHus x — 8i +(y—3)i = 1.

2. [ToctpouTts cimaraembie 21 =—2—41 W Z;=3 U HX CyMMYy.

a
-

3. Ilepesectu B anrebpandeckyro GopMy: a) 2€ °; 0) 4
(mj . (mj

cos| — [+isinf —

( 6 6))

1267 B
6) z=(3- V3i)s e? .

VR
4. BbINOJHHUTH ICHCTBHS: a) (3+1)

5. BBINOIHUTD AEUCTBUS U 3aITUCATh PE3YJIbTAT B TPUTOHOMETPUYECKOM (hopMe:

\/é—i“_

=12 ’
|

KonrposbHast padora no teme «KoMiuiekCHbIE YHCJIA»

Bapuant 5

1. ITocTpouTh KOMILJICKCHBIE YMCIIa 23 =—6 u Z;=4—3i, a Takke uM
CONPSIKEHHBIC U MPOTUBOIIOJIOKHBIE.
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2. IlepeBecTy B TPUTOHOMETPHUUECKYIO (hOpMY:

.
A —I
a) 21 = 2\/5—2\/2; 6) 22:384
3. BBITIONHATH IEHCTBUS U 3aITUCaTh PE3yJIbTAT B MTOKa3aTeNbHOU (hopme:

{35

Q+i)?

4. BBIIOIHHUTH feiicTBUs: @)z = 2€* 6)z=(-2-2i)* et
2+1 13+4i
5. JlokasaTh ToxkaecTtBo 3—1 17-9i,
BapuanTt 6

1. ITocTtpouTh KOMILICKCHBIC yKicia Z; =-—2—31 u Z; =-4,a TakKe UM
COMNPSIKEHHBIC U MPOTUBOIIOJIOKHBIE.

1 1

2. Tlepesectn B MokazaTenbHyto Gopmy: a) 4 4 . 0) 3
(Sﬂj . (BﬁD

cos| —— |+isin| =~

( 4 4)).

3. HaiiTu geiicTBUTENbHBIC UACTIA X U ) W3 YPAaBHEHUSA
B+i)x—2(1+4i)y = —3—4i.

1+i G
T _ e
-1 \4
4. BBHITIOTHUTH ASUCTBUS: Q) V2e : 0) (V3-1) .

5. PemmTh KBazpaTHOE ypaBHeHHE x>+ 2x +5=0.

KonrposbHasi padora no treme «KoMiuiekCHbIE YHCJIA»

Bapuaut 7

1. laTh reOMETPUYECKYIO0 HHTEPIPETAIIMIO KOMIJICKCHBIX YHACEI
Zl=—3—i,22= 1—4i
U UX CYMMBI.
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(cos(zj +1 sin(—D 57
2. IlepeBectu B anreOpandeckyro popmy: a) 2 6 6)), 0)4e ° .

3. Pemmts ypaBHeHue x2— 6x + 18 = 0.

4. BbINOIHUTH ACHCTBHS: Q) (‘/§_i)3€_g ; 0) e?

5. HaiiTu IeNCTBUTENBHBIC YUCIIA X U Y W3 YCIOBUSA PABEHCTBA JBYX
KOMIUIEKCHBIX YHCEI

X2 +i)—y(l—i)=1+3i

Bapuant 8

1.ITocTtpouts caaraempie z3 =2 —1i; 2Z;=3+4i U ux cymmy.

2. HaiiTi neficTBUTENbHBIC UNCTA X W ) W3 ypaBHEHUS
2x+y)+ (x+3p)i = 3—1.

3. Pemts ypaBHenue x> — 10x + 41 =0.

5.

4. TlepesecTu B anredpanueckyro popmy: a)4e ° ; 0) 2
T . . T
cos| — |+isin| =
( ( 6) ( 6 D _

5. BBINOTHUTD IEUCTBUS U 3aMKCaTh PE3yIbTaT B OKa3aTeIbHOU (opme:

-5 —2i

e 2
T

a) (J3+430)°, 6) e

KonTpoabsHas padora no reme « KomnjiekCHbIe YHCI2»

Bapuanrt 9

1. [TocTpouTh KOMIUICKCHBIC UKciia Z; = —2 + 4i; Z» = 3, a TaK)Ke UM
CONPSKEHHBIE U TTPOTUBOIIOJIOXKHBIE.
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2. Kommuiexkcupie yucna z1=1-1; 2z, = -3 4 |  TpencTaBUTH B
noKa3aTeasHOl dhopme.

) 2.+
3. BBITOIHUTE NEHCTBUSA: a) (\/§ —i )367? ; 6) 1+ /3i)?

4. Pemmts ypaBHeHue x> —4x+5=0.

5. BBIOTHUTH NEUCTBUS U 3aMUCaTh PE3YJIbTAT B TPUTOHOMETPUUIECKOM
dbopwme:
(1-i)’
@+i)*

Bapuant 10

1. CocTtaBuUTH KBaJApaTHOC YPABHCHHUC I10 CI'0 KOPHAM
1-3i 1+3i
X1 = 2 u X2 = 2
3—i

2.  Bemonnunts geiicteusa:  a) 3—-)(3+4i); 6) 4+5i,

3. JIaTh TCOMETPUYCCKYIO HHTEPIPETAIINI0 KOMIUICKCHBIX YHCEIT
z7=—2+51; Z=-5-31 ¥ HUX CYMMBI.
4. BeinoaHuTh aerictus: @) 5(cos 10° + i sin 10°)-2(cos 80° + i sin 80°);
18eEi

6) 1-+/3i)*

5.BeInonHUTE AEUCTBUS U 3aMUCcaTh pe3yJbTaT B MOKa3aTelIbHON (opme:
1-i

KonTpoabnas pabora no reme « KoMnsiekCHbIE YMCIa»

Bapuant 11

1. Pemuts KBagpaTHOE ypaBHeHHe x> — 7x + 15 =0.
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(1+i)° -1

“\8
2.BBIIOJTHUTE IEUCTBUA: @-i)"+1

3.ITocTponuTh KOMIUIEKCHBIC ynciaa 21 =2+3I u Z,=-1+7i B
KOMIUTICKCHOW TUTOCKOCTH, & TAK)KE MM COTIPSDKCHHBIC M IPOTHUBOITOJIOKHEIE.

L};/—B‘i 5 (2(005% +1isin %D_G |

4 BBIOIHNUTE ACHCTBUA: a) € ° |

5.HanTtu neiCTBUTENBHBIE YACIIA X U ) W3 YPABHEHHUS

(x—5y)+ (x—2y)i=—-17 - 8i.

Bapuant 12

1. I[TocTpouTh KOMILICKCHBIC Ykcia Z; =4+ 21 U Zp =21, B KOMIUIEKCHOM
IJIOCKOCTH, & TAaK)K€ UM COMPSIKEHHBIE M TPOTHUBOIIOJIOKHBIE.

2. Pemnts kBagpaTHOe ypaBHeHne  2x2 + 10x + 17 =0,

3. IlepeBectu B nokasaTeabHYIO HOPMY:

1_ ﬁ (COS(Z) +1 sin(zn

a) 2 2 . 63\ \3 3.
G
4. BbINOIHUTH ACHCTBUS: a) (—V3+i)’ 0) e ?

3z .. 3rx 2r .. 2«7 = .. Ix
COS— +1SIn— |-5 cOS— +1SIn— |- 7| COS— +1SIN—
5. BpruuciuThb 4 4 3 3 12 12

KonTtpoabnas padora no reme « KoMniiekCHbIE UM CIa»

Bapuant 13

1. HaiiTn 1efCTBUTENBHBIE UUCTA X U ) U3 YPABHEHUS
2x — Syl —x + 3yi =1 -2i.

2. [ToctpouTts cimaraembie 23 =—2 H® Z; =3 —4i U HX CyMMYy.
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57

3. [IlepeBectu B anrebpandeckyto Gopmy:  a) 26?; 0) 4

of7)e(2)

12eEi ) .
4. BBIIONHWUTE AEHCTBUSL: Q) (L+i)° 6)z=(-2-2i)*e* .

5. BbINOAHUTE IEHCTBUSA U 3aMKcaTh Pe3yJbTaT B TPUTOHOMETPUIECKOU (hopme:

\/§—i17_

=12 3
|

Bapuant 14

1. [TocTpoUTh KOMIUICKCHBIC YHClIa Z3 =—61 W Z;=-—4—3i, a Takke UM

COIIPAKCHHBIC U ITPOTUBOIIOJIOKHBIC.

2.IlepeBecTu B TPUTOHOMETPUUYECKYIO POpMY:
a) 21:—2\/5—2\/§|, 6) 22:3871I

.

3. BHINOIHUTH I[GﬁCTBPIH H 3aIIiCaThb pC3yJjabTaT B MOKa3aTeJIbHON (bopMe:
2
v . . T
COS| — |+ 1ISsIn| —
3 3 3

(@-i)*
4. BBINONHWUTE JEHCTBUSA:  a)Z = 2 4 0) z=(3 —V3i )é e?

5(c0s109° +isin109°)
3(cos49° +isin49°)

5. Bprauciurthb

KonrpoabHasi padora no teme «KoMiuiekCHbIe YHCJIA»

Bapuaut 15

1. IToctpouTh KOMILIEKCHBIE YKcia Z;=-—2—31 u Z; =41 ,a TakKe UM
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COINIPs’KEHHBIC U IMIPOTHUBOIIOJIOXKHBIC.

2. IlepeBecTu B moka3aresibHy10 Gopmy:
3 el
4= cos| — = |+isin| — =
a)2 2. 6) 3 4 4)).

3. HaiiTu nercTBUTENbHBIC YNCIA X U V W3 YPAaBHEHUS

1 8
(1+2))x—(5-3)y= 2 5.
s et
4. BBIIOTHUTH ACUCTBUS: a) Ve : 0) (3-i)* .

5. PemmTs KBazipaTtHOE ypaBHEHHE x2— 2x +5=0.

Bapuant 16

1. JIaTh r€OMETPUYCCKYIO HHTEPIPETALNIO KOMIUIEKCHBIX YHCEIT
Z21=-3—1, Z,=1-4i U UX CYMMBI.

(cos(— —J +1 sin[— —B
2. TlepeBectu B anreOpanueckyro Gopmy: a) V2 4 4)), 0)

57.

4e °

3. Pemuts ypaBHenue 13x2 —2x + 2 =0.

4. BbINOIHUTH AEHCTBHS: Q) (‘/§_i)3€_g ; 0) e?

5. HaiTu 1ercTBUTENBHBIC UACIIA X U ) W3 YCIOBHUS PAaBEHCTBA JIBYX
KOMIIJIEKCHBIX YUCEJT

X2 +i)—y(l—i)=1+3i

KonTpoabnas pabora no reme « KoMnsiekCHbIE YMCIa»

Bapuant 17

1.IToctpouts ciaaraempie 23 =2 —1; 2Z;=3+4i uux cymmy.

2. Haiitu neficTBUTENbHBIE UUCTIA X W ) W3 YpaBHEHUS
40



(2x+y)+ (x+3Y)i = 3—1.
3. Pemmuts ypaBHeHue x> — 6x + 25 =0.
4. TlepeBectu B anreOpandeckyro Gopmy:

2 \/ief% ; 52 (cos(%[j + isin(%n |

1+i
3

5. U3Bneuyb KOpeHb U3 KOMILIEKCHOTO YUCIIA 3+

Bapuant 18

1. [Toctpouth BeruMTaeMoe Z; = —3 — 2i; yMeHbImaemoe Z; =2 — 61 W ux
Pa3HOCTb.

2. TlepeBectu B asireOpandeckyro Gopmy:

2 4e5§i; ) 2(003(— 5{]+ isin(— %D

i V2e 2
oL —
3. BuimonHuTh feiicTus: @) (V3-1)3e® 0) (1-+3i)
4. Pemmts ypaBuenume x°— 14x +45=0.
5. CocTaBHTb KBaJIpaTHOE YPaBHEHHUE 110 €T0 KOPHAM X1 =3 —1 U X =3 +1.

KonrposbHasi padora no teme «KoMiuiekCHbIE YHCJIA»

Bapuant 19

1. [ToctpouTth yMeHbIIaeMoe Z; = 4 — i, BeluUTaeMoe Z; = —2 —2i
U UX Pa3HOCTh

2. Peruts KBazpaTHOE ypaBHeHue  2x° + 2x + 13 =0.

3. IlepeBecTu B mokazarenbHyI0 GopMy:

a) %_g . 6) 3(COS(_%j+iSin(%D_
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4. BBIMOJHUTH ACHCTBUS: a) (- ONIS 0) (-2 -2i)* et

T .. T 6r .. 6r
2| cos—+isin— |-6] cOS— +isin—
5. BpruuciuTh 7 7 7 7,

Bapuant 20

1. Ha'T neiicTBUTENBHBIE UNCIIA X U ) W3 YPABHEHUS
2x — Syl —x + 3yi =1 - 2i.

2. IToctpouTth cimaraembie 23 =—2 H Z; =3 —4i U HUX CymMMmy.

T .
-

3. Ilepesectu B anrebpandeckyto popmy: a) 3¢ °; 0) 2
T .. T
cos| — |+isin| =
(o5 )on(5)
12077 2
4. BBIMOJHUTH ICHCTBUS: a) (L+i)* 6) (2+e! )

5. CocraBuTh KBaJPaTHOC YPAaBHCHHUC I10 CTO KOPHAM:

L3 L2430
xl:5 1 xZ:5 ’
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