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1. eau u 3a1a4u u3yYeHHUs] AUCHUILIMHBI (MOIYJIs1)

1.1. lleanb ocBOEHNSI AUCHUILIHHBI

Hucuunnuna “Teopust GyHKIUI KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WH)XEHEPOB” SBISIETCA OJHMM H3 BAXHbBIX KYpCOB JUISI HM3YyYEHHUS OCHOBHBIX
pa3zenoB pa3BeOYHOM Teo(PU3MKH, MIMPOKO TMPUMEHAEMOW MpU TOHUCKaAX
He(TEra3oBbIX MECTOPOXKICHUH, T€0JIOTUYECKOM KapTUPOBAHUH, B PEILICHUU 3aa4
VHXCHEPHOU I'€OJIOTUH.

enp w3ydeHuss AucHUIUIMHBL “Teopuss (YHKIMH  KOMIUIEKCHBIX
NEPEMEHHBIX ISl TOPHBIX UH)KEHEPOB~ — O3HAKOMIIEHHE CTYJEHTOB C OCHOBaMHU
Teopuu (PYHKIMM KOMIUIEKCHBIX TEpPEeMEHHBIX: TuddepeHunpoBaHueM (QyHKIIHMA
KOMIUIEKCHBIX ~ MEPEMEHHBIX, IOCTPOEHHEM  KOH(MOPMHBIX  OTOOpakKeHUM
OpoCTEHINX 00J1acTell, BEIUUCICHUEM KOMIUIEKCHBIX MHTErPajioB, Pa3lioKEHUEM
byukuuid B psag Jlopana; ¢ NMpUKIAQAHBIMM ACMEKTaMU 3THX MaTEMaTUYECKUX
KOHIICTIIIUN.

1.2. 3axaumn u3yyeHus TUCHUTLTUHBI

B cooTBeTcTBMM C TOCTaBJICHHOW IIENIbI0 B TMpOIECCe HW3YYCHUs
quciuIUInHbl - “Teopust QYHKIUHA KOMIUIEKCHBIX TICPEMEHHBIX I TOPHBIX
WHXEHEPOB™ PEIIAIOTCS CIEAYIONIUE 3a/1aUH:

— 3HAHWE MaTEeMaTUYECKUE MOJIEIH (PU3NUYECKHUX SBJIICHUM MPU U3YUECHUU
36MHOU KOPBI;

— OBJIaJIcHUE OCHOBHBIMHU TOHSATHUSMH KOMIUIEKCHOTO aHamu3a W
METOJJaMU KOMITJIEKCHOTO aHaIM3a I UCCIECOBAHNS U PEIICHHUs 3a7a4 anreOphl,
aHanu3a, 1udhepeHImanbHbIX YPaBHEHH;

— yMEHHUE NMPUMEHATh METOIbI 00pabOTKU HHPOPMAIIUH, TTOTYyIaeMOU TPU
reopu3MUecknux MCCIEJOBAHUSIX C TIOMOIIBI0 METOJOB Teopuu (QyHKIHH
KOMITJIEKCHBIX TIEPEMEHHBIX;

— npuodpeTeHue HABBIKOB MPOCKTUPOBAHUS OTJIETTbHBIX
BBIYHCIIUTEIFHBIX METOJIOB /I PEIICHUS TOCTABJICHHBIX KpPAaeBBIX 3a7ad B
reopusuke C TMPUMEHEHHEM METOJIOB TeOopuru (YHKIHMH  KOMIUIEKCHBIX
MIEPEMEHHBIX U ONEPAIIHOHHOTO UCUUCIICHUS;

— O3HAaKOMJICHHE C TMPWIOKEHUSIMH TEOPUU (PYHKIMIA KOMIUIEKCHBIX
IEPEMEHHBIX MpPU TOCTPOEHUU MOJENEH €CTeCTBO3HAHUS U HCCIIEJOBAHUU
bu3HUEeCKUX SBICHUIM.

O6bexkTamu pohecCHOHATBEHON ACSITENFHOCTH BBIITYCKHUKOB, OCBOMBIITIX
IporpaMMy CIIEIUAJINTETa, SBISIOTCS TOPHBIE MOPOJBI M T€OJIOTUYECKUE Tella B
3eMHOM KOpe, TOPHbIE BHIPAOOTKH.



1.3. MecTo AUCHUNITUHBI (MOTYJIfA)
B CTPYKTYype 00pa30BaTe/IbHOI MPOrpaMMbl

JNuctuminaa “Teopust GyHKIMN KOMIUIEKCHBIX MEPEMEHHBIX JJISI TOPHBIX
WH)KEHEpOB”  BBeJcHA B  ydeOHbIE IUIAHBI  TOATOTOBKU  CHCIMAJIHMCTOB
(cnenuanbHOCTh 21.05.03 “TexHnonorus re0JIOTUYECKOU pa3BenKku’
cnenuanu3anus “I'eodpusznueckre MeTOAbl WCCICIOBAHMS CKBAXXHUH) COTJIACHO
dI'OC BO, otHocutcs k Omoky bl, x o6s3arensHoi uvactu (b1.0), unmexc
nuctuiinabl — b1.0.32, yutaeTcs B 1eCTOM CEMECTpE.

JlucuuiuinHa NpeaycMOTpeHa OCHOBHOM 00pa30oBaTENIbHOM IMPOTpaMMOi
(OOIT) KyoI'Y (cmemmambpHOocTh 21.05.03  “TexHOMOTHS TE€OJOTUYECKOM
pa3Benku”’) B 00béMe 3 3aueTHbIX eauHul] (108 yacoB, UTOrOBBIH KOHTPOJIL —
IK3aMEH).

1.4. IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUS
10 JMCUMILINHE (MOIYJII0), COOTHECEHHBIX C IVIAHMPYEMbIMU
pe3yJbTATAMHU OCBOCHUs 00pa30BaTe/IbHOM NPOrPaMMblI

N3yuenue naHHoi y4eOHON JUCUUIUIMHBI HAMPaBIEHO HAa (POPMUPOBAHUE
y 00y4aronuxcs cieyrouX KOMIETeHIINN:

Pe3ynbraThl 00yueHus MO JUCHHUILIAHE
(3Haem, ymeem, anadeem
(HasvIKU U/ U ONBIM OEAMENLHOCML))

Kon v HanMmeHoBaHue
WHJUKATOpa

OIIK-3. CmocobeH TpHUMEHATH OCHOBHBIE TOJOXEHHS  (DyHIaMEHTaIbHBIX
€CTECTBEHHBIX HaYK U HAayYHBIX TEOPHUH NP NPOBEICHUN HAYYHO-HCCIIEOBATEIBCKUX
paboT Mo M3y4YEHHUIO U BOCIIPOU3BOACTBY MUHEPAIBbHO-CHIPHEBOI 0a3bl

3HaeT OCHOBHBIE TOHATUS U  OINPEICICHUS
KOMILUIEKCHOM TEePEMEHHONW W Teopuu (QYHKIIHI
KOMIUIEKCHOM IEPEMEHHON; OCHOBHBIE MOHATHUS U
TEOpPEMBl HHTETPAIBHOIO HCUHUCIEHUS TEOPUHU
(GYHKIMI KOMIUIEKCHBIX IEPEMEHHBIX

YMeer mnpuMeHATH  MeToAbl  KOH(GOPMHOTO
0TOOpayKeHHsI IPU PEIIEHUH NPSIMBIX U 0OpaTHBIX
3a1a4 reopU3UKN IpU MOUCKAX MECTOPOKACHUM
MOJIE3HBIX HCKOIAEMbIX; TMPUMEHITh TEOPEMY
Komm u  TeopeMy O  CyIIECTBOBAHMH

HMOIIK-3.1. Baageer 0CHOBHBIMU
MOJIOKEHUSMHA (DYHIaMEHTATBHBIX
€CTECTBEHHBIX HAayK M HAYYHBIX TEOPUH

nepBooOpazHoOi

Brnageer OCHOBHBIMHU TIOJIOKECHUSIMU
KJACCHYECKHX  Pa3leioB  Teopud  (HYHKIMH
KOMITJIEKCHBIX MePEMEHHBIX; METOIaMU

olpenieNieHus] MHTerpana (QyHKIMHA KOMIUICKCHON
TIEPEMEHHOMN 10 3aMKHYTOM KPUBOUH

NOIIK-3.2. [TpuMeHsieT OCHOBHBIE 3HaeT 3ajady C HayaJbHBIMH JAaHHBIMU (3a7aua
NOJIOkKEeHUS (yHIaMEHTAIbHbIX Komm) JInIE: YpaBHEHUSA KosieOaHui B
€CTECTBCHHBIX HAyK M HAYYHBIX TEOPUA | HEOTPAHMYEHHOM ITPOCTPAHCTBE U HA MJIOCKOCTH

IpY IPOBEIEHUH padoT MO U3YUEHHIO U YMeeT MHTepIpEeTUPOBATH PE3YIbTaThl PEIICHUS
BOCITPOMU3BOJICTBY MUHEPAIBHO- ypaBHEHU pa3BeJOYHOM reopU3UKU MpH MOUCKAX




CBIPbEBOM 0a3bl He(Tera3oBbIX 3aJIeKel ¢ MPUMEHEHHEM armapara
TeOpur (YHKIIUN KOMIUIEKCHON MepeMeHHOM
Brnaneer  HaBbIKaMH ~ pacyeTOB  ypaBHEHUH
KoJIeOaHUH,  TEMJIONPOBOTHOCTH,  IUy3uH,
bunbTpanuy, HaAMarHWUYUBaHUS B ONPEICIICHUU
BO3MOXXHOCTH M HAalpaBJIIEHHOCTH HPUPOIAHBIX
IIPOLIECCOB U SIBJICHUH C MPUMEHEHHUEM ammnapara
UHTETPAIBHOTO WCYHCTICHUS byHKIII
KOMIUIEKCHBIX TEPEMEHHBIX; HHTErPUPOBAHUEM
cUCTeM  OOBIKHOBEHHBIX  AH(QepeHInaTbHbIX
YpaBHEHUN C TIOCTOSHHBIMU KO3(P(UIIMEHTAMH C
MOMOIIIBIO OTIEPALIMOHHOTO HUCYHUCIICHHUS

[IK-3. CnocobeH pemaTe NpsiMble U 00paTHbIE (HEKOPPEKTHBIE) 3a/1a4il FeOPU3UKHU Ha
BBICOKOM ypOBHE ()yHJaMEHTaJIbHON MOATOTOBKH IO TEOPETHYECKUM, METOIMYECKUM
¥ QITOPUTMHYECKAM OCHOBAaM CO3[aHHS HOBEUIINX TEXHOJIOTHYECKUX Ie0(PH3NISCKUX
IPOLIECCOB

3HAEeT OCHOBHBIE METOIBI NPUHATHS PELICHHS B
paMkax cBoed MpodecCHOHANbHON KOMIETECHIUH;

OCHOBHBIC IIPUEMBI paboThI HaJ
NIIK-3.1. Bnaneer TeOpeTHUECKUMH, MEXIUCHUIITIMHAPHBIMU IIPOCKTAMHU
METOIUYECKUMH U aJITOPUTMHYECKUMU YMeeT caMOCTOSTEIBHO NPUHHUMATH PEIICHHS B
OCHOBaM CO3/aHMs HOBEHIINX paMkax cBoed MpoQecCHOHANTbHON KOMIETECHIUH;
TEXHOJIOTUYECKUX Fe0(PU3NIECKUX paboTaTh HaJl MEKAMCLUUIUIMHAPHBIMU IPOEKTAMHU
IIPOLIECCOB Bnageer OCHOBHBIMM ~ METOJAaMU  IPHUHATHA

pelieHust B paMKax CBOeW NpodeccnoHaIbHOM

KOMIIETEHIINH; HaBbIKaMU paboThI Haj

MCKIUCHUIITIMHAPHBIMU ITPOCKTAMU

3Haer TEOPHIO byHKIHI KOMIUIEKCHBIX
MNEPCMCHHBIX IJId PCIICHHA CIICHUAIU3UPOBAHHBIX

3a1aq
HUIIK-3.2. Brageet ciocoOHOCTBIO YMeer HCNONB30BaTh 3HAHUS TEOPUH (DYHKIIHIA
pemats npsiMble U 00paTHbIC KOMIUIEKCHBIX ~ TIEPEeMEHHBIX TPH  pEIICHUN
(HEKOppEKTHBIE) 3aJaui TeOPU3UKU npodecCHOHATBHBIX 3a]a4

Bnageer  HaBbIKaMM =~ NIPUMEHEHHMS  TEOPHH
(GyHKIMH ~ KOMIUIEKCHBIX — TIEPEMEHHBIX  JUIs
peleHus CelualIu3upOBaHHbIX 3a1a4

PesynbraThl  00y4eHHS 1O JOUCHUIUIMHE JOCTHTAIOTCS B paMKax
OCYIIIECTBIICHUS BCEX BUJOB KOHTAKTHOW U  CaMOCTOATEIHHON  pabOThI
00yyJaroumxcsi B COOTBETCTBUH C YTBEPIKICHHBIM YU€OHBIM TLIAHOM.

NHaukaTopsl JAOCTUXKEHUS KOMIIETEHIMH CUHUTAIOTCS CPOPMUPOBAHHBIMU
P TOCTUKEHUU COOTBETCTBYIOIIUX UM PE3yJIbTaTOB 00yUCHHUS.

2. CTpyKTypa U coepkaHue TUCUUILIMHBI
2.1. PacnpenesieHue Tpy10éMKOCTH IMCUMILIMHBI 110 BUAAaM padoT

O6mass TpynoEMKOCTh AUCHUIUIMHBI COCTABJISIET 3 3a4YETHBIC EIUHUIIBI
(108 wacoB), ux pacmnpeaeneHue mo BujaaM padboT MPeICcTaBICHO B TaOIHUIIE.



Buasr pabot Bcero ®dopma 00yueHus
4acoB OYHast
6 cemectp
(gachl)
KonrakTHasi pa6oTa, B TOM YHcCJIe: 42,3 42,3
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHSA JIEKIIMOHHOT'O THUIIA 28 28
71a00paTOPHBIE 3aHATHS 14 14
NPAKTUYCCKHUE 3aHATHSI - -
Nuas koHTaKTHas padoTra:
KonTtpons camocrositensHoit pabotsl (KCP) 3 3
ITpomexxyrounas arrecramus (MKP) 0,3 0,3
CamocTosiTeJIbHAsA padoTa, B TOM YHcJIe: 36 36
CamocrosTenbpHOe U3yUYCHHE paszuenos,
CaMOIIOATOTOBKa  (mpopaboTka W TMOBTOPECHHE
JIEKIIMOHHOTO Marepuaja U MaTepuajia YYeOHHUKOB U 36 36
y4eOHBIX TOCOOMH, MOArOTOBKAa K J1AOOpaTOPHBIM U
NPaKTUYCCKUM 3aHSATHSM, KOJUIOKBUYMaM H T.II.).
[ToaroToBKa K TeKyIieMy KOHTPOIIO
KoHTpoJb:
IToaroToBka K 3K3aMeHy 26,7 26,7
Oo6mas yac. 108 108
TPYAOEMKOCTh | B TOM YHCJIe KOHTAKTHasi padora 42,3 42,3
3a4. efl. 3 3

2.2. Conep:kanue TUCUMIIMHBI

Pacnipenenenue BUoB yueOHOW pabOThI U UX TPYAOEMKOCTH IO pa3aeiaM

JTUACIHUATUINHEL.

Paznenb! (TeMbl) TUCIMIUIMHEI, H3ydaeMble B 6 cemecTpe.

KonnuecTBO yacoB

No HaumenoBanue BHEAyJIUTOpPHAs
paszena paznenos (Tem) Beero | AYAMTOpHAA pabora pabota
J JP | II3 Cp

1 2 3 4 5 6 7
KommiekcHass mepeMeHHass u

1 byHKIIUU komrutekcuoi | 11 3 2 — 6
IIEPEMEHHOM
Kondopmuoe orobpakenune u

2 peryJsipHast BeTBL | 15 5 3 — 7
MHOTO3HAYHOU (QYHKITUU

3 I/IHTeraJ'IBIU [0 KOMIUIEKCHOU 11 4 2 o 5
nepeMeHHON

4 Psane1 perynsipHbIX (yHKIHIA 13 5 2 — 6
Teopust BBIUETOB "

S aHAIUTHYECKOEe MpojaonkeHue | 15 6 3 — 6
byHKIIMHN

6 ["apMoHnueckue byakmum | 13 5 2 — 6




JBYX IIEPEMEHHBIX.
OnepanroHHOE UCUUCIICHUE

KOHTpOJ'IB CaMOCTOSITEJIbHOM

pa6otsl (KCP) 3
[TpomexxyTo4YHast aTTeCTaIUs 03
(MKP) ’
OO6miast TpyJI0€MKOCTD 110 108

NUCIUAIUINHE

npenogaBanusd JUCHUIIIMHEBIL.

2.3. Conep:kanue pa3jiesioB (TeM) IMCUUILIHHBI

2.3.1. 3aHATHA JeKINOHHOT0 THIIA

[IpyHIMI TOCTPOEHUS MPOrpaMMbl — MOJYJIBbHBIN, Oa3upyromuiica Ha
BBIIEJICHUM KPYIIHBIX pa3leiaoB (T€M) MpOrpaMMbl — MOJYJIEH, HMEIOUIUX
BHYTPEHHIOIO B3aMMOCBS3b W HAIIPABJICHHBIX Ha JOCTMIKEHHE OCHOBHOW II€NU
B cooTBeTrcTBUM C NPUHUMIIOM ITOCTPOEHUS
OporpaMMbl M ILENSIMHM TMPENoJaBaHus IUCHUIUIMHBI Kypc “Teopus QyHKumii
KOMIUIEKCHBIX TEPEMEHHBIX MJIsi TOPHBIX HHXEHEPOB” COMEPKUT 6 MOMmyIei,
OXBaTBIBAIOIINX OCHOBHBIC Pa3Jieiibl (TEMBI).

Conepxanue pasiesioB (TeM) JUCHUILUIMHBI IPUBEICHO B TaOJIHUIIE.

dopma
No HaumenoBanue paznena
Coneprxanue paszena (TeMbl) TEKYILETO
pasnmena (TembI)
KOHTPOJIS
1 2 3 4
MeTtoapl MaTeMaTHYECKOTO ONMHCAHUs (YHKUIUH
KOMIUICKCHBIX TIEPEMEHHBIX W MPHIOKEHHS IS
KoMILIekcHas aHauM3a M ONUCAHHUS T'eO(U3NYECKUX TTOJICH.
KommnekcHbie quca. WuterpupoBanne | Kp. yO
nepeMeHHast ¥ QyHKIHH N . o )
1 . (GyHKIMH KOMIUIEKCHON TEepEeMEHHOM; Teopema
KOMIUJIEKCHOMU ) ; T
° Komm; mpunuun makcumyma u nemma llBapia;
HepeMeHHOH paBHOMCpPHAaA CXOJUMOCTB, BBICIIIHEC
npou3BojaHbe. [IpencraBneHne aHaTUTUYECKUX
GyHKIMH psaaMu.
Kondopmuoe OOmwme TMOJOXKEeHHS, TIOHATHE KOH(GOPMHOTO
0TOOpa)KeHHsI; OCHOBHAs 3a/1a4a; COOTBETCTBHE
OoTOOpakeHUe U .
2 IPaHuI; npocreiue xoudopmusie | KP, YO
perymnsipHasi BETBb
. oroOpaxkenust.  IlpuHnunm  cummerpun U
MHOTO3HaYHOH (QyHKIH 0TOOpaKEHHE MHOTOYTOJIbHUKOB.
Onpenenenue  uHTErpaia  OT  (QyHKIUH
KOMIUIEKCHOM MEpPEeMEHHOW 10 3aMKHYTOH
HuTerpaisl 1o kpuoil. Teopema  Komm. Teopema o
3 KOMILIEKCHOM CyliecTBOBaHMM  nepBooOpasnoii.  ®opmyna | KP, YO
HIepEMEHHOM Herotona-Jleitoanma. MurterpansHas Qopmyna
Komm. Teopema Mopepa. Jlemma o ctupaHuu
IIYHKTHUPOB.
4 Psinbl perynspabix OnpeneneHre paBHOMEPHOM CXOIMMOCTH psiia KP. VO
b

byHKIMA

BHyTpu obOnactu. Teopemsl Beiiepmrpacca.




dopma
Coneprxanue pazena (TeMbl) TEKYIETOo
KOHTPOJIS

No HaumenoBanue pasgena
pasnmena (TembI)

[IpencraBnenue perynspHol (QyHKIUHU B KOJIbIE
B Buae psaaa Jlopana. KoaddumumenTtsr psma
Jlopana.  Pasnoxenus B pan  Jlopana
3JIEMEHTapPHBIX GyHKIIHN. Teopema
€IMHCTBEHHOCTH pa3lokeHus B pan Jlopana.
N3onupoBaHHble 0COOBIE TOYKH OJHO3HAYHOIO
Xapakrepa.

Onpenenenue Bbueta GyHKiuu. opmyna JUIs
HaXOX/EHWS BBIYETA B  OCOOOH  TOUKe KP. VO
OJHO3HAYHOTO Xapakrepa. Teopema Komm o ’
BblueTax. Jlemma Kopnana.

Teopust BBIUETOB U
5 AQHAJIMTUYECKOE
NpoJoJKeHHE PYHKITMU

Onpenenenue nenoit pynkuuu. MepomopdHbie
byakuun.  Onpenenenue  JorapuGMUIECKOM
IIPOU3BOJHOM. Teopema Komm-A namapa.
l"apmonunueckue byHKIHH, CBOICTBA
rapmMonndeckux (ynkmuii. Teopema o cpennem
Ut perynsapHbiXx Qynkiuii. Teopema o cpegHem
s rapMoHudeckux  ¢yHkmmid.  [IpunHnun

I'apmMoHnyeckue -
MakCHMyMa MOAYIS PperyiasipHOU KIIUH.

(yHKumH 1BYX yMa MORYIF ~PEryiip s kP, VO
[IpuHnun MakcMMyMa M MUHUMyMa Ul )

6 HepEMEHHBIX. g
OIEDALIOHHOE rapmonnueckoi pynkmuu. Muaterpan Ilyaccona T
ficpa u ¢yHkuus ['puna s orpaHu4eHHON 06JacTh ¢
VICUHCIICHUE

TTBAXKTBI nuddepeHnpyemMoit TpaHHIICH.
[Mpuntun cummetpuu. Marterpan Kpucroddens-
[IBapma. I[Ipssimoe u obpaTHOE TIpeoOpa3oOBaHMs
Jlamnaca. IIpumeHeHue OIEpPalMOHHOIO
UCYMCIIEHUSI JJI PEIICHUS CUCTEM JIMHEHHBIX
Qg depeHIranbHbIX YpaBHEHUI C
MTOCTOSTHHBIMH K03 (UIIUECHTAMH.

dopma TeKyIIero KOHTpoJis — KoHTpoJbHas padota (KP) u ycTHbIN onpoc
(YO), rectupoanue (T).

[Ipu M3yyeHWH NUCHIUIUIMHBI MOTYT MPUMEHSTCS AJIEKTPOHHOE O0y4YeHue,
JTUCTAHITMOHHBIC 00pa3oBaTelibHbIe TeXHOI0THuH B cooTBeTcTBUU ¢ DI'OC BO.

2.3.2. 3aHATHA CEMUHAPCKOT0 THIIA
(mpakTH4Yeckue / CeMUHAPCKUE 3aHATHS/ J1a00OpaTOPHbIEe PadoThI)

[lepeyeHb 3aHATUH CEMHHAPCKOrO TUNA IO JucuuiuimHe “‘Teopus
(YHKIMIT KOMIUIEKCHBIX IIEPEMEHHBIX Ul TOPHBIX HH)KEHEPOB' TIPUBEAECH B
TalJIuIE.

®opma
Ne HaumenoBanue paznena
Temartuka mabopaTopHBIX paboOT TEKYIIEeTO
paznena (Tembl)
KOHTPOJIS
1 2 3 4




dopma
Ne HaumeHnoBanue paznena P
asnena (Tens) TemaTtuka 1abopaTOpHBIX paboT TEKYILETro
P KOHTPOJISI
KomniekcHas nepemeHHas u KP-1,
1 byHKIIUN KOMIUIEKCHOM | BBeleHne B KOMILJIEKCHBIN aHAJIA3 VO-1
nepeMeHHOMN T-1
Kondopmuoe otobpakeHue KP-2,
2 1 peryisipHas BeTBb | KoH(opMHubIe 0TOOpakeHUs JIKP-1,
MHOTO3HAYHOW (yHKIIHH YO-2
3 WuTerpanst mo komruiekcHo# | AuddepenmupoBanne u uHTerpupoanue | KP-3,
IIEPEMEHHON KOMIUIEKCHBIX IIEPEMEHHBIX YO-3
. . KP-4,
4 | Psmel perymnspabix GyHKIui | JIopaHOBCKHE pa3aoXeHus QyHKITHI vVO-4
Teopus BBIYETOB u KP-5
5 | amanuTHyeckoe BbryeTsl U uX MpuI1oKeHUs VO 5
npoaoIDKeHNe PyHKIUU
["apmMonnueckue  QyHKIIUU KP-6,
6 OnepallMOHHOE ~ MCYMCIEHHE U €ro
JIBYX NEePEMEHHBIX. YO-6
NPUIOKEHHE
OrnepalliOHHOE UCYUCIICHUE T-2
®dopma Tekymero KOHTpoiss — KoHTpoibHBIE padoTel (KP-1 — KP-6),
JOMaIIHsAs KOHTpojbHas pabora (JIKP-1), Bompockl TeCTOBOr0 KOHTPOJISA

(T-1 — T-2), ycrasri onpoc (YO-1 — YO-6).
[Ipy n3yyeHun JUCHUILUIMHBI MOTYT IPUMEHSTHCS DJIEKTPOHHOE 00yUYeHHE,
JIMCTAHIIMOHHBIE 00pa3oBaTebHbIE TEXHOJOTHH B cooTBeTCTBUM ¢ DPI'OC BO.

2.3.4. lIpumepHasi TeMAaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

KypcoBbie paboThbl

(MpoeKThl) MO AUCHUIUIMHE

“Teopust  pyHKUMIA

KOMILJIEKCHBIX MIEPEMEHHBIX JIJIs TOPHBIX UHKEHEPOB™ HE MPEAYCMOTPEHBHI.

2.4. IlepevyeHb y4eOHO-METOAUYECKOT0 00ecTeYeHU IJIsi CAMOCTOATEIbHOI
patdoThI, 00y4YaAOIIMXCH MO0 JUCUHUILIIMHE (MOTYJIIO)

[Tepeyerr y4eOHO-METOIUYECKOTO OOECHEYEHUS JUIsi CaMOCTOSITEIIbHOMN
paboThI, 00yUaOIMIKUXCS MO TUCIUTUTINHE (MOJIYJIIO0) MPUBEICH B TaOIHIIE.

Ne

Bun CP

[TepedyeHnb yueOHO-METOUIECKOTO
obecreueHrst TUCITUTIIMHBI 110 BBITIOJTHEHUIO
CaMOCTOSITEITbHON paOOThI

3

CP

MeTtoandeckue yKa3aHUs I10 OpraHu3aluu
CaMOCTOSITEJIbHOM paboThl Mo aucuuiuinae “Teopus
GYHKIIUHA KOMIUJIEKCHBIX TEPEMEHHBIX IS TOPHBIX
WHXXEHEPOB, YTBEPKJICHHbBIC kadeapon
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reoU3N4IeCKuX METOJOB TIOMCKOB W Pa3BENKH,
npotokoa Nel4 ot 11.06.2021 r.

Metonuyeckue pEeKOMEHJAIMU [0  BBITIOJIHEHHUIO
KOHTPOJBHBIX paboT, YTBEpXKIeHHBbIE Kadempoii
reou3n4ecKuXx METOJOB TIOUCKOB U Pa3BelKH,
npotokoa Nel4 ot 11.06.2021 r.

2 |KontponpHas pabora

Y4eOHO-METONUYECKUE MaTepuasibl Uil  CaMOCTOSITENIBHOM — paboThI
o0y4aromuxcsi U3 4YuClia UHBAIUAOB U JIMI[ C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU
3n0opoBbst (OB3) npenocrapnsiorcs B popmax, aJanTUPOBAHHBIX K OIpaHUYEHUSIM
UX 3JI0POBbS U BOCIIPUATUS HHPOPMALIUU:

JUis U1l ¢ HapyIICHUSMH 3PEHUSL:

— B [I€YaTHOHN (popMe YBETUUECHHBIM IIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH CITyXa:

— B meyatHoi ¢opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

Jis Au1l ¢ HapyIIEeHUSMH OTIOPHO-IBUTATEIBHOTO arapara:

— B mieuatHo# opme,

— B (popMe FIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TepeYeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYaroIXCs.

3. Oopa3zoBarejibHbIE TEXHOJOTHH

OOmMM BEKTOPOM H3MEHEHHUs TEXHOJIOTUM OO0y4YeHHUs JOJDKHBI CTaTh
aKTUBHU3AllUsI CTYJICHTA, MOBBIIIICHUE YPOBHS €r0 MOTHUBAIIMM U OTBETCTBEHHOCTHU
3a KaueCTBO OCBOCHHS 00pa30BaTeIbHON MPOTPAMMBI.

[Ipun peanm3anuu pa3IWYHBIX BUIOB y4eOHOH paOOTHI MO JUCIUTIINHE
“Teopuss (QyHKIMNA KOMIUIEKCHBIX TI€PEMEHHBIX IS TOPHBIX HHXKEHEPOB”
UCITIOJIB3YIOTCSl CIICIYIOIINE O0Opa30BaTeNIbHbIE TEXHOJIOTHH, MPUEMBI, METOJbI U
aKTUBHBIC (HOPMBI OOYUCHUSI:

1) pa3zpaboTka U UCMOIBL30BAHNE AKTUBHBIX (DOPM JIeKIUi (B TOM YUCIIE U C
MPUMEHEHUEM MYJIBTHMEINHHBIX CPEJICTB):

a) mpoOJIeMHast JICKITHUS;

0) JIeKIUs-BU3yaTn3aIus,

B) JIEKIUS C Pa300pOM KOHKPETHOM CUTYallUU.

2) pa3paboTKa M UCHOJIb30BAHNE AKTUBHBIX (POpPM 1ab0paTOpHBIX padoT:

a) jabopaTopHas padboTta ¢ pa300poM KOHKPETHOU CUTYaIluu;

0) OuHapHOE 3aHsTHE.

B coderanuu ¢ BHeayquTOpHON pabOTON B aKTUBHOUM (POpME BBITIOTHSIETCS
TaKke 00CYyX JeHHEe KOHTPOJIUPYEMBIX camocToaTeNbHbIX padoT (KCP).
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B mponecce mpoBeneHus JTEKIUOHHBIX 3aHATHI W J1a0OpaTOpHBIX PadoT
NPAKTUKYETCS IIMPOKOE HCHOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
(mpoekTopsl, HHTEpaKkTHBHBIE AO0CKU, NHTepHeT). C ucnosp3oBanuem MHTepHera
OCYILIECTBIISIETCS JOCTYyN K 0a3aM JaHHBIX, MHPOPMALMOHHBIM CIPABOYHBIM U
IOMCKOBBIM CUCTEMAM.

JUIss Ui ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbsI MPEAYCMOTPEHA
OpraHu3alys KOHCYJIbTAalWl C UCIOJIb30BAHUEM AIEKTPOHHOM MOYTHI.

4. OueHoOYHBIE CPEACTBA I TEKYLEro KOHTPOJIA yCIeBAeMOCTH H
MPOMEKYTOYHOMN ATTECTALUU

OueHouHble CpeAcTBa MpeIHA3HAYeHbl JJIsI KOHTPOJS M OLIEHKH
00pa3oBaTeNbHbIX JOCTUKEHUN 00YYaIOlIMXCsl, OCBOMBUIMX MPOrpaMMy y4eOHOU
muciutinHel - «Teopus (QYHKOMI KOMIUIEKCHBIX TEPEMEHHBIX JJISI TOPHBIX
WUHKEHEPOBY.

OueHouHbIE CpEICTBA  BKJIIOYAET KOHTPOJBHBIE  MaTepuaibl IS
MPOBEICHUS] TEKYIIEro KOHTPOJii B (hOopMe KOHTPOJBHON pabOThl, pacyeTHO-
rpauueckux 3alaHuii, YCTHOrO oOmpoca, pedepaToB, BOMPOCOB TECTOBOIO
KOHTPOJISI, TPOMEXYTOUHOM aTTecTaliii B JOpME BOIIPOCOB K IK3aMEHY.

HaumMeHnoBaHu€e OIIEHOYHOTO
Kon u HaumeHOBaHuE cpeacraa

Ne Pesynbrater 00yueHus

MHAUKATOpa TEKYIIUHA | IPOMEKYTOYHAS
KOHTPOJIb aTTecTalus

3HaeT OCHOBHBIC MOHATHS U
ONpEACIEHUsT  KOMIUIEKCHOU
MepEMEHHOMN u TEOpUHU
byHKIUI KOMILIEKCHOM
1. MIEPEMEHHOII; OCHOBHBIE KP-1
TOHSITUS u TEOpPEMBbI
UHTETPAIIBHOTO  MCYMCIICHUS
Teopun byHKIMH
KOMIUIEKCHBIX TIEPEMEHHBIX

Bomnpocsl Ha
sKk3ameHe 1-6

HNOIIK-3.1. Banageer

OCHOBHBIMH YMeeT mNpUMEHSTH METOMIbI
MTOJIOKEHUSIMHU KOH(POPMHOTO  OTOOpaKEHUS
(b yHIIaMEHTAIbHBIX OpU  PCUICHUH TPSAMBIX H
€CTECTBEHHBIX HAYK U | OOpaTHBIX 3adad Treopu3uKu
2. Hay4YHBIX TEOPUU IpU TOUCKAX MECTOPOXKIECHUMN YO-1
TIOJIC3HBIX HCKOITaeMBbIX;
npuMeHsTh Teopemy Komm u
TEOpEMY O CYIIECTBOBAaHHUH
nepBooOpa3zHoit

Bomnpocsl Ha
3K3amene 7-12

Bnaneer OCHOBHBIMU
HOJIOKEHUAMHU  KJIACCHUYECKHX KP-2 Bomnpocs! Ha
pa3nenoB Teopu  (QyHKUIUI i sk3amene 13-18
KOMILUICKCHBIX ~ ME€PEMEHHBIX;
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METOaMHU OIIpeeICHUS
WHTEerpasa byHKIIN
KOMILUIEKCHOW IIEPEMEHHOU 110
3aMKHYTOW KPUBOU

NOIIK-3.2. [Tpumensier
OCHOBHBIE MOJOKEHUS
dbyHIaMEHTATBHBIX
€CTECTBEHHBIX HAYK U
HAaY4YHBIX TEOPUM TIPHU
pOBEIEHUH paboT 1o
U3Y4YECHUIO U
BOCIPOU3BOICTBY
MHHEPATbHO-CHIPHEBOM
0a3sl

3HaeT 3amady C HaYaIbHBIMU
naHHbIMU (3amada Komm) s
ypaBHeHHsT ~ KojeOaHM B
HEOTPAaHHUYCHHOM

MPOCTPAHCTBE U Ha IIOCKOCTH

JIKP-1

Bomnpocer Ha
sk3amene 19-24

Ywmeer
pe3yabTaTh
ypaBHEHUU
reousuku
He(dTerazoBbIX
MpUMEHEHUEM amnmapara
TEOPUH byHKIHI
KOMIUIEKCHOM MEPEMEHHOU

WHTEPIPETHPOBATH
peuenus
pa3BeIOYHOM
Opu  TIOMCKaxX
3alie)ked ¢

YO-2

Bomnpocer Ha
sKk3amMeHe 25-29

Bnaneer HaBplKamMM pacyeToB
ypaBHEHUU KoJIeOaHUH,
TEIIONPOBOIHOCTH,
muddy3umn, dbunpTpanumy,
HAMarHUYUBaHUS B
OTpe/IeIEcHUH BO3MOXKHOCTH U
HANIPABIEHHOCTH TPUPOTHBIX
MpOIECCOB U  SABJICHUUA C
MPUMEHEHHEM amnmapara
UHTETPAIIBHOTO  MCYMCIICHUS
byHKUIMI KOMIUIEKCHBIX
MIEPEMEHHBIX;
WHTETPUPOBAHUEM
OOBIKHOBEHHBIX
QG hepeHIaIbHbIX
YpaBHEHUH C TOCTOSIHHBIMU
K03 pHLIMEHTaMU C TTIOMOIIBIO
OTIEPAIMOHHOTO UCUUCIICHUS

CHUCTEM

KP-3

Bomnpocer Ha
sk3amene 30-35

WIIK-3.1. Bnangeer
TEOPETHUCCKUMH,
METOAUYCCKUMHU U
ANTOPUTMUYCCKUMHU
OCHOBaM CO3JaHUs
HOBEHIIIHX
TEXHOJJOTHUUYCCKUX
reopU3NIEeCKUX
MIPOLIECCOB

3HaeT  OCHOBHBIE  METOMBI
NPUHATHS PEUICHUS B paMKax
cBOEH npodeccuoHaIbHON
KOMITCTEHIINH; OCHOBHBIE
IIPUEMBI paboThI Haj
MEK TN CIIUTUTHHAPHBIMH
pOEKTaMU

YO-3

Bomnpock! Ha
sK3aMeHe 36-42

Ymeer CaMOCTOSITEIBHO
MPUHUMATH PEIICHHS B paMKax
cBOEH npodeccuoHaIbHON
KOMIICTCHIIMK, paboTaTh HaJ
MEXKTUCIUTUTTHAPHBIMH
MPOEKTaMHU

KP-4

Bomnpoce! Ha
sk3amene 43-50

Bnaneer OCHOBHBIMU
METOJIaMH TPUHATUS PEIICHUS

YO-4

Bomnpocer Ha
sk3amene 51-57
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B paMKax cBOeH

npodecCHOHATbHON
KOMIICTCHIINH HaBbIKaMU
paboTsl HaJl
MCKIAUCHUIITIMHAPHBIMU
POCKTaMHU

3HaeT  Teopuio  (QYyHKIMA

KOMIIJICKCHBIX IEPEMCHHBIX BOHpOCBI Ha

10. YO-4
JUTSL pelieHus sk3amene 58-67
CHeIUaI3UPOBAaHHBIX 33734
YMeeT HCHoJIb30BaTh 3HAHUS
HIIK-3.2. Bnageer o
TEOPUH byHKIHI
CIIOCOOHOCTBIO PeIIaTh Bomnpocs! Ha
11. KOMIUIEKCHBIX ~ IIEPEMEHHBIX YO-5
MpsIMbIE U OOpaTHBIC sK3amMeHe 68-78
npu pelieHun
(HEKOppPEKTHBIE) 3a1a4
npohecCHOHANBHBIX 3a7a4
reopu3NKn
Bnaneer HaBBIKaMH
MPUMEHEHUS TEOPUU KIUA
P pr yHK KP-6, Bormpocs! Ha
12. KOMIUIEKCHBIX ~ TIEPEMEHHBIX
YO-6 sk3amene 79-86
JUISt pelieHus

CIICIUAJIM3UPOBAHHBIX 3a1a4

4.1. TunoBble KOHTPOJbHBIE 32IaHUS WJIH UHbIE MATEPHUAJIBI,
Heo0XoAMMBbIe VISl OHeHKHN 3HAHNH, YMEeHHUIl, HABBIKOB U (MJIHM) ONbITA
AeITeJIbHOCTH, XaPAKTEePU3YIUHUX ITAlbI (OPMUPOBAHUA KOMIIETECHIIM A
B Npolecce 0CBOCHUA 00pa30BaTeIbHOM MPOrPaMMbI

K ¢popmam nucbMeHHOTO KOHTPOJIS OTHOCUTCSI KOHMPOJIbHASL paboma.

[lepeyeHb KOHTPOIBHBIX PAOOT MPUBEICH HIKE.

Konmponvuas paboma 1. BBeneHnue B KOMIUICKCHBINA aHAIIN3.

Komnmponvuas paboma 2. KondopMHbie 0TOOpaKeHuUs.

Konmponvnasa paboma 3. JluddepeHiupoBaHue W HHTETPUPOBAHHE
KOMILIEKCHBIX TIEPEMEHHBIX.

Konmponvnas paboma 4. JlopanoBckue pasznoxeHus QyHKIIHM.

Konmponvuas paboma 5. Be14eThl U UX TIPUIIOKECHHUS.

Koumponvnasa paboma 6. OniepallnoOHHOE UCUNCICHHUE U €TI0 MPUII0KEHHE.

Kpurepuu o1ieHKH KOHTPOJIBHBIX PaboT:

— OIEHKAa ‘3a4T€HO” BBICTABJISETCA CTYICHTY, €CJIM OH MPABUILHO
NPUMEHSIET TEOPETHUYECKUE TMOJOKEHUS Kypca MpU PEHIeHUH MPAKTHYECKHX
BOIIPOCOB M 3aJlay, BIAJCET HEOOXOAMMBIMH HABBIKAMM UM MpPUEMaMHU HX
BBITIOJIHEHHUS, & TAK)KE MTPABUIILHO BBITIOIHIET pacyeThl KOHTPOJIBHON PabOTHI;

— OLEHKa “H€ 3a4TE€HO’ BBICTABIISIETCS CTYAEHTY, €CIM OH HE€ 3HaeT
3HAYUTEJIbHON YaCTU IPOTPAMMHOI0 MAaTEPHUaia, B paCYETHON YaCTH KOHTPOJIbHON
paboThI TOMYCKAET CYIIECTBEHHbIE OIIMOKH, 3aTPYAHSIETCS OOBSICHUTh PACUETHYIO
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4acTh, a TaK)K€ HEYBEPEHHO, C OOJIBIIMMHU 3aTPYAHEHUSMHU BBITIOTHICT 3aJaHUs
WJIM HE CTIPABIISICTCS C HUMUA CAMOCTOSITENBHO.

K ¢opmaM KOHTpOJIsE camMOCTOSITENbHOM pPAaOOTHl CTYyAE€HTa OTHOCHUTCA
0OMAWHASL KOHMPOIbHAsL paboma, OJHAa W3 (POpPM KOHTPOJISI YPOBHS 3HAHUU
CTYJIEHTa U OPUEHTUPOBAHMS €r0 B BOMPOCAX, OIPAHUYEHHBIX 00BEMOM y4eOHOM
TEMAaTHUKH.

[enu nomairHelt KOHTPOJIBHOU PabOTHI:

— yriyOuTh, CUCTEMATH3UPOBATh W 3aKPENUTh TEOPETHUYECKUE 3HAHUS
CTYJICHTOB;

— MPOBEPUTH CTENEHb YCBOCHUS OHOM TEMbI WJIM BOIIPOCA;

— BBIpA0OTAaTh Yy CTyACHTAa YMEHUS W HABBIKK CaMOCTOSITEIIbHON
00paboTKu MaTepuana.

[lepevyeHb fOMaTHUX KOHTPOJIbHBIX pa0OT MPUBEJIEH HUXKE.

Lomawnss koumponvrasn paboma 1. Konghopmnvie omobpasicenus.

Kpurepuu onieHKr JOMANIHUX KOHTPOJIBHBIX PaboT:

— OIICHKA ‘3a4TEHO’’ BBICTABJISETCS CTYACHTY, €CJIM BHITIOJIHEHO HE MEHEe
60% 3amanmii  BapmaHTa, paboTa BBHINIOJHEHA IO CTAaHJAPTHOW  WJU
CaMOCTOSITEJIbHO  pa3pabOTaHHOW METOJMKE, B OCBEUICHUU BOIPOCOB HE
COJIEPKUTCSL TPYOBIX OLIMOOK, MO XOJy PEUICHUs! CAEJIaHbl apryMEHTHUPOBAHHbIC
BBIBOJIBL;

— OIICHKA “HE 3a4YTEHO’’ BBICTABJISICTCS CTYJICHTY, €CJI OH HE CITPaBHUJICS C
3ajaHueM (BBIMOJIHEHO MeHee 60% 3a1anus), He pacKpbhITO OCHOBHOE COJIEp)KaHUE
paboThl, UMEIOTCS TPYOBI€ OIIMOKU B OCBEIICHUHU BOIIPOCOB, B PEIICHUU 3ajad, a
TaK e €clii paboTa BHITMIOJIHEHA HE CAMOCTOSITENILHO.

Yemuwtii onpoc — Hanbomnee pacnpocTpaHEHHBI METO/ KOHTPOJIS 3HAHUM
yYaIInuXCA.

Bormpocs! 1u1st mpoBeIcHUST YCTHOTO OIPOca MPUBEICHBI HIKE.

Bonpocwr yemnozo onpoca no pazoeny Nel “Komnnexcuas nepemenuas u
DYHKYUU KOMNIIEKCHOU NepeMenHOl .

1. ®opwmbl mnpencTaBieHUS KOMIUIEKCHBIX 4YHCEN: alreOpandeckas,
TPUTOHOMETPHUUECKAs, TOKa3aTeIbHasl.

2. T'eomeTrpuueckas MHTEpPIIPETAIUS KOMILICKCHBIX YHACEIT.

3. Monaynb W apryMeHT KOMIUIEKCHOTO 4YHcia. [71aBHOe 3HaYeHHE
aprymMeHTa KOMILJIEKCHOTO YHuCa.

4. T'eomeTpuyeckuil CMBICI MOJIYJISI U apTyMEHTa IPOU3BOTHOM.

Bonpocwvl ycmnozeo onpoca no paszoeny Ne2 ““Kounghopmnoe omobpadsicenue
U pecynapHas 6emeb MHO203HAUHOU QYHKYuu’ .

1. Omnpenenenrie KOHPOpMHOTO oToOpakeHus. [Ipumepsl KOHPOPMHBIX
0TOOpaKEHUH.

2. Perynspnas BeTBb MHOTO3HAYHOU (DYHKITHH.

3. HemnpepsiBHas BeTBh apryMeHTa.
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Kondopmuoe orobpaxenne W = exp(z).

Oo6mas crenennas Gynkmus z2 = exp[a Ln(z)].

Cdepa Pumana u paciimpeHHass KOMIUIEKCHAS TIIOCKOCTb.
Omnpenenenre 0AHOCBSI3HOM 00J1aCcTH.

MHorocBsi3Has 00J1acThb.

Teopema 0 COOTBETCTBUHU IPAHMULI.

10. Teopema (mpUHLIUIT COXpaHEHUS 0OJIACTH).

Bonpocwt ycmnoeo onpoca no pasoeny Ne3 “Unmeepanvlt no KoMniekcHou

© N O A

nepemerHou’ .

1. Omnpexaenenue npejaeia Mociae0BaTeIbHOCTU {Zp} TIPU Z— 0,

2. Kpurepnii Komu s CXOAMMOCTH TIOCIEIOBATEIBHOCTH {Zn}.
dopmyia Ditnepa.

3.  Omnpenencuue npeaena ¢pyukiuu f(z) npu z— 2.

4. Onpenenenue HenpepbiBHOCTH QyHKuu f(Z) B TOUKe Zo.

5. Onpenenenne unterpaia ot Gpynkmun f(z) mo kpusoi v.

§f(2)dz=0

6. Teopema Komm ¢

F(2)=[ f()de

7. Teopema O CyIIECTBOBaHHH IIEPBOOOPA3HON
8. HWurerpan tuna Kommu. UaTerpan Komm.

f(£)dg
f )_27z1§ -1z

9. MUurerpansnHas Gpopmyna Kommu: c :

10. [duddepenumpyemoctb  (GyHKIMHM  KOMIUIEKCHOM  MEPEMEHHOM.
Huddepenunan GyHKIHH.

11. Vcnous Komm-Pumana. WX 3anuck B J€KapTOBONM M MOJSPHOM
cUCTEeMax KOOpAUHAT.

Bonpocwel ycmnozo onpoca no pazoeny Ned “Psovl pecynsapuuix ¢pyuxyuu ”.

1. WBomupoBaHHBIE O0COOBIE TOYKM  OJHO3HAYHOTO  XapakTepa:
ycTpaHuMasi oco0as To4Ka, MoJoC, CYIIECTBEHHO 0co0ast TOUKa.

2. OmnpeneneHue peryaspHoN (aHATUTHYECKOH, TosioMopdHOM) GyHKIIUN
f(z) B o6actu D.

3. Teopema o cyneprno3uIuu peryasapHbIX QyHKITHI.

4. Jlemma 06 oOpaTHOM (QPyHKITUH.

5. Teopema 06 oO6paTHOM (yHKIIUH.

Bonpocwet  ycmuozo omnpoca no pazoeny Ne5 “Teopus evluemos u
ananumuieckoe npoooicerue Gynkyuu”.

1. Omnpenenenue BorueTa GyHKIIUU.

2. ®opmyna s HAXOXKIEHUS BbIUETA B 0COOOW TOYKE OJHO3HAYHOTO
Xapakrepa.

3. Teopema Komu o Bbyerax.

4. Jlemma JXopnaHna.
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Bonpocwer ycmnoeo onpoca no pasoeny Ne6 “I'apmonuueckue ¢hynxyuu 08yx
nepemennvlx. Onepayuontnoe ucuucienue’ .

5. VYpauenue Jlamnaca.

6. T'apMmoHmMueckue PyHKIIMM MX CBOMCTBA.

7.  Kpaesas 3anaua Jlupuxie.

8. Pemenwue 3agaun {upuxie ayis kpyra.

9. ®opwmyna Ilyaccona.

10. Kpaesas 3amaua [{upuxiie 1js MOIYIIOCKOCTH.

11. ®yusxkuus I'puna, eé cBOMCTBA.

12. TlpuHIUIT CHMMETPUH.

13. OmnepainmoHHOE UCYHCIICHHE, KaK METOJI MHTETPUPOBAHUS JTUHEHHBIX
mudepeHnnanbHbIX YpaBHEHUHN C TOCTOSSHHBIMU KOAhDUITMEHTaMH.

Kputepuu omeHKH 3aluThl YCTHOTO OMpoca:

— OIICHKA ‘3aYTE€HO”’ CTABUTCA, €CJIM CTYAEHT I0CTATOYHO MOJIHO OTBEYAET
Ha BOMPOC, PA3BEPHYTO APTYMEHTHUPYET BBIJBUTAEMBIC MOJOXKEHUS, MPUBOJUT
yOenuTensHble  MPUMEPHI, OOHApYKMBAaeT  MOCIEIOBATEIHHOCTh  aHAIN3A,
JEMOHCTPUPYET 3HAHWE CHENUAIbHOM JUTEepaTyphl B paMKax Yy4eOHOTo
METOIMYECKOT0 KOMIUIEKCA M IOMOJIHUTEIbHBIX HCTOYHHKOB HH(OPMAITUH;

— OIICHKa ‘“‘He 3auTeHO’ CTaBHUTCS, €CJIU OTBET HEJOCTATOUYHO JIOTMYECKH
BBICTPOEH, CTYJIEHT OOHapy>KUBaeT cJIa0OCTh B Pa3BEPHYTOM PACKPHITUU
poheCCHOHAIIBHBIX TTOHSTHH.

K popmMaM mucbMEHHOTO KOHTPOJISI OTHOCHTCSI TECTHPOBAHUE.

Tect Nel.

Ne TecToBrIe 3amanmns

H/H (K KaXXI0MY 3aIaHUI0 JaHO HECKOJIBKO BApUAHTOB OTBETOB, N3 KOTOPLIX OAWH U Ooliee SIBIASETCS
MMpaBUJIbHBIM. BI:I6epI/ITe HpaBI/IJ'IBHI:If/’I OTBET U O6BC,Z[I/ITC €ro KPY)KKOM)

1 | KoMIIJIEKCHBIMH YHCIIaMH Ha3bIBAIOTCS KOMOMHAIIUH BU/IA:
1. f(z) =x +iy;

2. z=i(x+Yy);
3. zZ=X +1y;
4.  z=i(X+Yy).
2 | BcraBbTe MpoMyIIeHHOE CIIOBO: «UHCIIO Z = X -1y Ha3bIBACTCH ..... C YUCIIOM Z
=X +iy»
1. CONPSIKEHHBIM;
2 COIIOCTABUMBIM;
3. CXOXKHUM;
4 COOTHOCSIITUMCSI.
3 | Korna aBa KOMIIJIEKCHBIX YHCIIA CUUTAIOTCS PAaBHBIMU?
1. €ClId y HHUX paBHbl MEXAy cO000l AeWCTBUTEIbHBIE YAaCTH U PaBHBI
MEX1y COOON MHUMBIE YaCTH;
2. €CJIM Y HUX MPOU3BEIACHUSICHCTBUTEIBHBIX YACTH M MHUMBIX 4YacTeu
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PaBHbBI MEXIY COOOM;

3. €CJIM Y HUX PaBHBI MEXIy COO0H ACHCTBUTEIHHBIC YACTH;
4. €CJIM Y HUX PaBHBI MEX Ty COO0H MHUMBIE YaCTH.
4 | KoMIuIeKCHbIC YKClia BUAa Z = 1y Ha3bIBAIOTCS?
1. JIEeUCTBUTCILHBIMH;
2. YUCTO JCUCTBUTECIHLHBIMY,
3. MHHUMbBIMU,
4. YUCTO MHUMbBIMH.
5 | BcraBeTe mpomymieHHOe ciioBo: «CyMma JIBYX COMNPSDKEHHBIX YHCET €CTh
YHUCTIO ..... »
1. OTPHUIIATENBHOE;
2. otimgHoe ot 0;
3. MHHMOE;
4, JIEUCTBUTEIILHOE.
6 | BcraBbTe mpomymieHHOE CIIOBO: «Pa3HOCTh JABYX CONPSIKEHHBIX YHCEN €CTh
YUCIIO ....»
1. MHHMOE;
2. oTimunoe ot 0;
3. YHCTO MHUMOCE;
4, JIEUCTBUTEIILHOE.
7 | BcraBpTe nponyimieHHoe cioBo: «[IpousBeneHue NBYX COMPSKEHHBIX YHCEN
€CTh YHCIIO ...... »
1. OTPULIATENBHOE;
2. HEOTPHUIIATETIBLHOE;
3. otiinyHoe ot 0;
4, JIEUCTBUTEIILHOE.
8 | Uemy paBeH MOAYJIb IPOU3BEIACHUS?
1. MIPOU3BEICHUIO MOAYJIEH;
2. OTHOIIICHUIO MOJTYJICH;
3. Pa3HOCTH MOJYJICH;
4. CyMMe MOJTYJICH.
9 | Yemy paBeH apryMeHT OTHOIICHUS?
1. IIPOU3BEAECHUIO APTYMEHTOB;
2. OTHOIIICHUIO apTyMEHTOB;
3. Pa3HOCTH apTyMEHTOB;
4. CyMMe apryMeHTOB.
10 | PaBencTBO 12= -1 BBIpaXaeT XapaKTEPUCTUUECKOE CBOMCTBO YET0?

1. MHHUMOM €JIMHMIIbI;

2 JIEUCTBUTEILHON €IUHUIIBI;

3. MHHMMOM 4aCTH KOMIIJIEKCHOT'O UM CJIa;

4 JIEUCTBUTEIHHON YaCTU KOMIIJIEKCHOT'O YHCJIA.
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11

BceraBbTe mponyiieHHyto yacTh: «EciM 4UCIO Z — JOEeUCTBUTENbHOE, TO
CONPSKEHHOE C HUM YHCIIO. . ..»

1. €My PaBHO;

2. €My He PaBHO;

3. OTJIMYHO TI0 3HAKY;

4, COBNAJAET C HUM IIO 3HAKY.

12

Kak 3Bydnut 0CHOBHOE CBOMCTBO JIpOOH?

1.  1podp (co 3HaAMeHATeneM, OTIUYHBIM OT HYJs) HU3MEHSETCS IpH
YMHOXEHHUH YMCIUTENS U 3HAMEHATENS Ha OJTHO U TO XK € YHUCIO0 (OTIUYHOE OT
HYJISA);

2. 1poOb (co 3HaMeHaTeleM, OTIMYHBIM OT HYJIs) HE W3MEHSETCS IpH
YMHO>KCHUU YHCIIUTENS U 3HAMEHATENIsl Ha OJTHO M TO K € YHCJIO (OTIIMYHOE OT
Hyns);

3. npoOb W3MEHSAETCS TpPH yYMHOXEHUHM YHUCIHUTEIS W 3HAMEHATEeNsl Ha
J1r000€ OJTHO U TO YKE YUCJIO;

4.  npoOb HE M3MEHSETCS NMPU YMHOXCHHH YUCIIUATENS W 3HAMEHATelsl Ha
J110060€ OJTHO U TO KE YUCIIO.

13

3akonuute mpemioxkenue: «Ecnmm z = X + 1y — KOMIUIEKCHOE YHCIIO,
OTJIMYHOE OT HYJIS,, TO XU Y ....»

1. X uiaM y He paBHO HYJIIO;

2. Y HE paBHO HYJIIO;

3. X HE PaBHO HYJIIO;

4. X My HE PaBHbI HYJIIO OJTHOBPEMEHHO.

14

BBenenue yero BMECTO JEHMCTBUTEIBLHOM M MHHMMOM YacTH KOMIIJIEKCHOTIO
YyCclia, OYEBHUIHO, PABHOCWUIIBHO TIEPEXOAY OT MPSIMOYTrOJbHOM CHUCTEMBI
KOOPAMHAT K MOJISIPHOM?

1. TOJIBKO MOZYJIS;

2. apryMeHTa U MOJIYJIS;

3. MHHUMOH €JIMHHUIBL;

4, TOJIBKO apryMEHTA.

15

Kakne martemaTmdeckue NeHCTBUS HENb3sS MPUMEHUTh K MHUMBIM YacTsIM
KOMIIJIEKCHOT'O YncJa?

1. )

2. /a*;

3. =u#

4, <mu>.

16

ApPryMeHT Kakoro KOMILJIEKCHOI'O YUCJa HE UMEET CMbIcia?
1. Z=X+1*0;

2.  z=X*0+1y;
3. z=0;
4 Z =X -1*0.
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BcTaBbTe npoIymeHHyo 4actb: «MOayIb CYMMSI ... CyMMe MOIYJICH»
1. 0OJIbIIIE;

2. MEHBIIIE;
3. PaBHO;
4. MEHBIIIC WJIM PABEH.
18 | BcraBbTe nponyiieHHy o 4acTh: «CymMMa MOAYJICH ... MOIYJIb Pa3HOCTHY .
1. MEHBIIIC;
2. 0OJIbBIIIE;
3. 0OJIbIIIC UK PaBEH;
4, paBHoO.
19 | Bo3MOXHO JIH JieJICHUE HYJIs Ha KOMILICKCHOE YHCIIO?
1. 1a, B IIOOOM ciTydae;
2. HET, B JIIOOOM clTydae;
3. 1, TIPY YCIOBHUH, YTO KOMILIEKCHOE YHUCIIO OTIUYHO OT 0;
4, HET, Ha KOMIIJIEKCHOE YMCJIO JCIUTDH HEJIb34.
20 | Yro Takoe MOIyiIh KOMILICKCHOTO YKcia?
1. CyMMa JIEMCTBUTEIBHON 1 MHUMOM 4aCTEN KOMIUJIEKCHOTO YKCIIa;
2. MPOU3BEICHUE JCUCTBUTEIIBHOM W MHUMOW 4YacTell KOMIUJIEKCHOTO
YyHclIa;
3. OTCUMTBIBAEMBI B TMOJOXKHUTEIHHOM HAIpPABJICHUH, JIOOOW M3 YIJIOB
mexay OX u OZ;
4. pacCTOsIHUE TOUYKH Z OT Hayajla KOOpAUHAT.
Tect No2.
No TecToBbBIC 3a7aHUS
H/H (K KaXXI0MY 3aIaHUI0 JaHO HECKOJIBKO BApUAHTOB OTBETOB, N3 KOTOPLIX OAWH U 6onee ABJIACTCA
IIpaBUJIBHBIM. BI:I6epI/ITe HpaBHHbHBII;'I OTBET U OGBCI[I/ITC ero KPY)KKOM)
1 | Yro Takoe apryMeHT KOMIUJIEKCHOTO yucia’?
1. CyMMa JICUCTBUTEILHOM U MHUMOM YaCTEW KOMIUJIEKCHOTO YHCIIA;
2. MPOU3BEJICHUE JIEUCTBUTEIBHOW M MHHUMOW 4YacTE€d KOMIUIEKCHOTO
YHCIa;
3. OTCUMTHIBAEMBIN B TOJOKUTEIHLHOM HAINpPaBJICHUH, JIOOOH W3 YIJIOB
Mexay OX u OZ;
4, pACCTOSTHUE TOYKHU Z OT Ha4aJla KOOPJAUHAT.
2 | UeMy paBeH apryMeHT IPOU3BEICHHMS ?
1. IIPOU3BEACHUIO APTYMEHTOB;
2. OTHOLLUEHUIO APIYMEHTOB;
3. Pa3HOCTH apTyMEHTOB;
4, CyMMe€ apryMEHTOB.
3 | UeMy paBeH MOYJIb OTHOIICHHS ?

1. MIPOU3BEICHUIO MOAYJIEH;
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2. OTHOIIICHUIO MOJTYJICH;

3. Pa3HOCTH MOJYJIEH;
4, CyMMe€ MOZYJIEH.
4 | Kak BBITTIAIUT MEPEMECTUTENbHBIA 3aKOH YMHOXEHHUS KOMIUIEKCHBIX YHCEl
Zl 51 227
1. 21 * 2y =2,* 1y
2. (21*22)*23221*(22*23);
3. Ly *Z23=21%2> ,JIpH Zl;éz;;;
4. 21+ (22 *23)=21* 2o+ 23 * 7,
5 | Kak BeITIISIAUT coueTaTenbHbIM 3aKOH YMHOXKEHHUS KOMIIEKCHBIX YHCel1?
1. Zz * Z3 = Zl * Zz JIPpH 215'523;
2. (Zl * Zz)* l=21%* ( Zo* Z3) ;
3. 21 * 2y =2* 7y
4. 21+ (22 *23) =21 * Zo+Z3™* 73,
6 | Kak BeITISAMT pacnipeAeTuTeIbHbIN 3aKOH YMHOKEHHUS?
1. (Z1*2)* Z3=21* (22 * Z3);
2. Lry*73=21*2, ,JIpH Zl;éz;;;
3. 21 * 2y =2* 2y
4. 21+(22 *23) =21 * ZotZ3™* 73,
7 |Ilo kakoil ¢dopmyse HaxoAsST apryMeHT KOMIUIEKCHOIO  4HCIIa,
PacnoJIOKEHHOTO B 3 KOOPJAMHATHON YeTBEPTU?
1. arg z = m + arctg (y/x) ;
2. arg z = - m + arctg (y/x) ;
3. argz=-arctg (y/X) ;
4.  argz=arctg (y/x).
8 |Ilo «kakoil ¢opMyne HaxogIT apPryMeHT KOMIUIEKCHOTO  YHCIA,
PacnoJIOKEHHOr0 B 4 KOOPAUHATHON YETBEPTH?
1. arg z = m + arctg (y/x) ;
2. arg z = - w + arctg (y/X) ;
3. argz=-arctg (y/x) ;
4.  argz=arctg (y/x).
9 | Yro Takoe “x” B 3amMMCH KOMIUIEKCHOTO YHciia?
1. MHHMMasl 4acTh;
2. JIEHCTBUTEIIHLHAS YaCTh;
3. apryMEHT;
4, MOJTYJIb.
10 | Yootpebnsitorcs nu 3Haku “<’, ‘“>" B HEMOCPEJICTBEHHOM MPUMEHEHUU K

MHHMBIM YHCJIaM?

1. YIOTPEOJIAIOTCS,

2. HE yHOTpeOJIIIOTCS;

3. 3aBHICHT OT JIOTIOJTHUTEIHHBIX YCIOBUN;
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4. HE 3HAIO.

11 | OgHO KOMIUIEKCHOE PABEHCTBO PABHOCUIIBHO ...
1. JIBYM JICCTBUTEIHHBIM PABEHCTBAM;
2. TpPEM JIEUCTBUTEIbHBIM PABEHCTBAM;
3. OJIHOMY JIEMCTBUTEIILHOMY PABEHCTBY;
4, HU OJIHOMY JIEWCTBUTEIIbHOMY PaBEHCTRBY.
12 | KommuiekcHOE 9nCIio Z = X + 1y OJTHO3HAYHO COMOCTABJISIETCS C ...
1. JEHCTBUTEILHBIM YHCIIOM;
2. Mapou JEUCTBUTEIIBHBIX YHCE;
3. TPOWKOW NEHCTBUTEIIbHBIX YUCEIT;
4, TaKO€ COMOCTABJIEHUE HEBO3MOXKHO.
13 | CBoiicTBO MHUMO# €IMHUIIBI 3aKITFOYACTCS B CJICIYIONIEM BBIPAKCHUH:
1. i°=1;
2. i°=-1;
3. =0
4,  i’=oo,
14 | JInst KOMITJIEKCHBIX YHCET ONPEACIICHB MaTEMaTHICCKUE JCHCTBUSA:
1. +, -,
2. +, -
3. + %
4. +,-,% /.
15 | KommuiekcHbIe uynciia CKIaAbIBAIOTCS IO MPABHITY:
1. z1+22=(Xa +X2) - i(y1 - Y2);
2. 21+ 2= (X1 - X2) + i(Y1 - V2);
3. 1tz =(Xa+ X)) - iy +Y2);
4. 21t 2= (Xl + X2) + I(yl + yz)
16 | CocTtaBuTh pa3HOCTh Zp — Z; — 3HAYUT, HAWTH TaKO€ YUCIO G, KOTOPOE
YIOBIIETBOPSIET PABEHCTBY:
1. Z,+ 21 =0;
2. Z;+ 6 =1
3. Z1+ 6 =12y
4. Z1+o0=0.
17 | PazmenuTth OMHO KOMILIEKCHOE YHCJIO Ha JIpyroe — 3HAYUT TO K€,
YMHOXXHTH €TO0 Ha...
1. YHUCJI0 €My 00paTHOE;
2. YHCJIO EMY MPOTUBOMOJIOKHOE;
3. YHUCJIO €My COIPSIKEHHOE;
4, YHUCJIO EMY PaBHOE.
18 | YToObI KOMIIEKCHOE YUCIIO Pa3AETUTh Ha JEHCTBUTEIHLHOE, JOCTATOYHO:

1. PasaciIinTh Ha 3TO YUCIIO I[CI‘/’ICTBI/ITCJ'IBHYIO 4acCThb,
2. PasaciInTh HAa 3TO YKUCJIO MHUMYIO 4acCTh,




3. PasaciInTb Ha 3TO YKUCIIO U ,Z[CﬁCTBPITCJ'IBHYIO, U MHUMYIO YaCTH;

4, HU OJIVH W3 BapUAHTOB HE SBIISICTCS BEPHBIM.
19 | Kaxnoe xommuiekcHoe ducio z, kpome z = 0, uMmeeT OECKOHEYHOE
MHOECTBO. ..
1. MOJTYJICH;
2. apryMEHTOB;
3. JICUCTBUTEIILHBIX YaCTEH;
4, MHMMBIX YaCTeH.
20 | Ilpn yMHOXCHHMH IBYX KOMITJICKCHBIX YHCE. ..
1. MOJYJIA U apTYMEHTHI CKJIQIbIBAOTCS;
2 MOJYJIA U apTyMEHTBI IEPEMHOKAIOTCS;
3. MOJIYJIM TIEPEMHOXKAIOTCS, & APTYMEHTHI CKJIaIbIBAIOTCS;
4 MOJIYJIM CKJIaJBIBAIOTCS, @ ApTYMEHTHI IEPEMHOKAFOTCS.

KpuTepuu omieHOK TECTOBOTO KOHTPOJISI 3HAHHIA:

— OILICHKA ‘“3a4TE€HO” BBICTABJISETCS CTYJEHTY, Habpasmemy 61 — 100 %
IPAaBUIBHBIX OTBETOB TECTUPOBAHMS;

— OIICHKAa “‘He 3a4TEHO’ BBICTABJISETCS CTYAEHTY, HaOpaBimemy 60 % u
MEHEEe MPaBUIILHBIX OTBETOB TECTUPOBAHUSI.

4.2. 3a4eTHO-IK3aMEeHALMOHHbIC MAaTEPHAJIbI JIS1 IPOMEKYTOYHOM
arrecTanum (IK3aMeH/3a4eT)

K ¢opmaM KOHTPOISE OTHOCUTCS 9K3AMEH.

Bormpocsl /1t TOATOTOBKH K K3aMEHY:

1. KommiekcHble yncia, CBOMCTBA pABEHCTB KOMIUIEKCHBIX YUCEL.

2. ®@opmbl TPENCTABICHUS KOMIUICKCHBIX YHCEN: airedpanyeckas,
TPUTOHOMETPHUUECKAs, TOKa3aTeIbHasl.

3. Omnepauuu ci0XKeHHs U BBIYUTAHUS KOMIUIEKCHBIX YHUCEIT.
Onepanuy yMHOKEHUSA U JEIEHUS] KOMIUIEKCHBIX YUCE.
Conpsik€HHBIE YKCIIA.
I'eomeTpuyeckast ”HTEpIpETAIUsI KOMIUIEKCHBIX YHCEN.
Moaynb 1 apryMeHT KOMIUIEKCHOTO YHCIIA.
['eomeTpuyeckuii CMbICT MOYJIS U apTYMEHTa MTPOU3BOAHOM.
Kopensb N-1i crenenn n3 KOMILUIEKCHOTO YUCIIA.

10. IlocnemoBaTenbHOCTH KOMIUIEKCHBIX YMCEN M TMOKa3aTelabHas Gopma
KOMIIJIEKCHOTO YHUCJIa.

11. Omnpenenenrie KOHPOPMHOTO OTOOPAKEHHUSI.

12. Teopema MenbIioBa.

13. KondopmHoe oTobpakeHue, 3a1apaeMoe QyHKIuen W=z2,

14. OOpatHas GyHKIHS 2= Jw.

© oo N oA
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15.
16.
17.
18.
jorapudma.
19.
20.
21.
22,
23.
24,

25,
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45,
46.
47.
48,
49,

Perynspnasi BeTBb MHOTO3HAYHOM (DyHKIIUU.
HenpeprsiBHas BETBb apryMeHTa.
OO1uit cnoco® BbIAETIECHUS PETYIISIPHON BETBU.

Briaenenne perynﬂpHoﬁ BCTBM MHOI'O3HAYHOI'O KOMIIJICKCHOTI'O

Oynkuus JKyKoBCKOTO.

Cdepa Pumana u pacimmpeHHasi KOMIUIEKCHAS TIJIOCKOCTb.
HpoOHo-nuHeliHas GyHKIMS U €€ CBOWCTRA.
MHorocss3Hasi 1 OIHOCBA3Hasi 00JIaCTH.

Teopema Pumana 06 0JTHOCBSI3HBIX 00JIACTSIX.

TeopemMbl O COOTBETCTBMU TpaHUll (TEOPEMBI O MPUHIHUIIAX
COOTBETCTBHS TPAHUI] U COXPAHEHUS 00JIACTH).

Kpurtepuii Komm a1t cX0IMMOCTH MOCIICA0BATEIILHOCTH {Zn}.
HenpepriBHbIE QYHKITMN KOMIUIEKCHON ITEPEMEHHOIA.

[penen dyHkumuM KoMILieKCHOU niepemenHoit f(2).
Juddepennnpyembie QyHKIIMH KOMILJIEKCHOM TEPEMEHHOM.
VYcnosusa Komu-Pumana.

VYcnosusa Komu-Pumana B nosiipHON cuctemMe KOOpAUHaT.
OyHKIUU pETyJIIpHbIE B 00JACTH.

Teopema o cynepno3uiMu PeryispHbIX GYHKIIHIA.

Jlemma 06 obpatHoi#t dyHkmuu. Teopema 06 0OpaTHON HYHKITHH.

Onpenenenue UHTErpaia No KpUBOH Y B KOMILUIEKCHOM MJIOCKOCTH.

Teopema Kommn.

Teopema o cymiecTBOBaHUU MTEPBOOOPA3HOM.

®opmyna Herotona-JIeliOHuma u e€ npuMeHeHne Ha mpuMepax.
Nurerpan tuna Komm. Muaterpan Komm.

Wurerpanbhas popmyna Komu.

Teopema Mopepa.

JleMMa o cTUpaHUM MYHKTHUPOB.

PaBHOMEpHas CXOIUMOCTH psifia BHYTPU 00JACTH.

1-1 u 2-1 Teopemsbl BeliepiuTpacca.

Teopema o npeacraBiaeHuu GyHKIUH B BUJI€ CTETIEHHOTO PAa.
Psan Jlopana.

Bripaxkenue koadduiinentoB psaa Jlopana.

I'maBnas yacts psaa Jlopana, mpaBuibHas yactsb psaa Jlopana.
TeopeMa eTMHCTBEHHOCTH.

N3omupoBanHas ocobast TOUKa OJHO3HAYHOTO XapakTepa (ycTpaHumas
oco0ast TouKa, MoJItoC, CYIIECTBEHHO 0c00ast TOUKA).

50. Teopema O COOTBETCTBUU YCJIOBHH ISl WM30JUPOBAHHBIX OCOOBIX
TOYEK OJTHO3HAYHOTO XapaKTepa.
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51. Ilpumepbl 0COOBIX TOYEK OJHO3HAYHOIO Xapakrtepa (ycTpaHuMas
ocobast Touka, MPOCTOH MOIOC, CYIIECTBEHHO 0c00asi TOUKa).

52. Teopema Ilukapa.

53. Teopema CoxoIIKoro.

54. Omnpenencuue Borueta Gyukuuu f(z).

55. ®opmyna sl BBIUMCICHHUS BBIYETa B OCOOOW TOYKE OJHO3HAYHOTO
XapakTepa, KoTopas sSIBJISIeTCS TOJICOM MOopsIKa M.

56. HaxoxaeHue BbIyeTa JJ1s1 MPOCTOTO MOJI0CA.

57. Teopema Komm o Beruerax. [Ipumepbl HaXOXIACHUS HHTEIPAJIOB C
nomol1ibo Teopemsl Koin o BeiueTax.

58. Jlemma XXopmana.

59. OrmpeneneHue BbIYeTa B OECKOHEUHO YAAIEHHOM TOUKE.

60. Teopema 0 paBEeHCTBE HYJII0 CYMMBbI BBIYETOB BO BCEX TOYKax
(BKJIFOYAsi OECKOHEUHO YAUIEHHYIO TOUKY).

61. Teopema eIMHCTBEHHOCTH. AHAIUTAYECKOE MPOJOJDKEHHUE (DYHKITUH
f(z) B obmacte G, uepes D.

62. Teopema €OMHCTBEHHOCTH HEMOCPEACTBEHHOTO AaHATUTHYECKOTO
POJIOJKEHUS.

63. AHanuTHYecKoe IPOJIOJKEHUE BJI0JIb MyTH. [Tpumepsl
AHATMTHYECKOTO MPOJAOHKEHUS (DYHKIIUNA BIOJH MYTH.

64. Teopema MOHOJAPOMMHU.

65. Ilenbie pynkuuu. MepomopdHbie GyHKIUU.

66. IlpaBuiibHas cucTeMa KOHTYPOB.

67. Teopema o pazyoxeHun MepoMophHON PYHKIIUHU.

68. Oco0as Touka.

69. Teopema Komm-Anamapa.

70. Touku pa3BeTBIEHUS.

71. TlpuHuMn aprymMeHra.

72. Tapmonunueckue GyHKIIUU.

73. OmpeneneHue TapMOHUIECKON (PYHKITUU.

74. Teopema o cpeaHeM ISl PETYISIPHBIX (QYHKITUN.

75. Teopema o cpelHeM JiJisi TApMOHUYECKUX (PYHKIIHUM.

76. TlpuHIMI MakCUMyMa MOJIYJIS IS PETYISIPHBIX (QYHKITAH.

77. TlpuHIMI MakcuMyma U MUHUMYyMa JIJI1 TAPMOHUYECKHUX (DYHKITHMA.

78. Pemenne 3anaun Jlupuxie 11 Kpyra.

79. ®opwmyna Ilyaccona.

80. Snpo Ilyaccona.

81. Pemenwue 3agaun {upuxie AIs MOTYIIIOCKOCTH.

82. Wnrerpan Ilyaccona u ¢popmyna ['puHa 1151 orpaHUYEHHOM 001aCTH C
IBaXbl qudPepeHnnpyemMoit rpaHuIiei.

83. IlpuHIMI cHMMETpHUH.
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84. Wurerpan Kpucroddens-1lIsapua.

85. I[Ipsmoe u oOpaTtHOe npeoOpazoBanus Jlamnaca.

86. Pemrenue cucrembl qudQepeHIaTbHbIX YPaBHEHUI C MOCTOSHHBIMU
K03 PHLIEHTaMU C TIOMOIIBIO ONEPAMOHHOTO UCUUCIICHUSI.

Kputepuu nosyueHust CTyJeHTaMU YK3aMEHOB:

Ouenka Kpurepnn onieHMBaHUs 1O dK3AMEHY

OLCHKY «OTJIMYHO» 3aClIy’KMBACT CTYACHT, OCBOMBILIHHI
3HaHHA, YMCHHA, KOMIICTCHIIMU U TeopeTI/I‘IGCKI/Iﬁ MaTcpual

BrIcOKHii ypoBeHb oe3 poOeoB; BBIITOJTHUBIIIHAN BCC 3aJaHus,
«5» OpEeIyCMOTPEHHbIE  Y4eOHBIM IUJIAHOM HAa  BBICOKOM
(oT/1HYHO) Ka4€CTBCHHOM YPOBHE; IPAKTUYCCKUEC HaBBIKA
npo(eCCUOHATTBHOTO IPUMEHEHHST OCBOCHHBIX 3HAHUM

chopMUpOBaHbI

OLIEHKY «XOpOIIO» 3aCiyKMBAa€T CTYINEHT, MPAKTUYECKH
Cpenauii ypoesp | TIOMHOCTBIO OCBOMBIIMIL 3HAHHUSA, YMEHHSA, KOMICTCHINHN U
«4» TEOPETUYECKHI MaTepuan, yueOHbIe 3a/JaHus HE OIICHEHbI
(xoporo) MaKCUMaJIbHBIM YUCJIOM 0aJIOB, B OCHOBHOM C(HOPMHUPOBAI
MIPAKTUYECKNUE HABBIKU

OIICHKY  «YIOBJICTBOPUTEIBHO» 3aCIy’)KMBaeT CTYJICHT,
YaCTUYHO C MpoOeraMu OCBOWBIIWNA 3HAHUS, YMEHUS,
KOMIIETCHIINM ¥ TEOPETUYECKUH Marepuan, MHOTHE
y4eOHbIC 3aJlaHus JTUO0O0 HE BBITIOIHUI, JIMOO OHU OLICHEHBI

[ToporoBeiil ypOBEHb
«3»

(YIOBJIETBOPUTEIBHO)
qucjaoM OaljioB OJIM3KMM K MHHUMAJIBbHOMY, HEKOTOpPBIC
MPAKTUYECKHUE HABBIKA HE CPOPMHUPOBAHBI
OLICHKY «HEYJIOBJIETBOPUTEIBHO» 3aCIYKUBAET CTYAECHT, HE
MuauManeHBIN

OCBOMBIIIMM  3HAHUS,  yYMEHHUS,  KOMIETECHIHH U
TEOPETUUECKUIN MaTepua, ydeOHbIe 3aJaHus HE BBITTOTHII,
MPaKTUYECKHUE HaBBIKK HE CPOPMHUPOBAHBI

YPOBEHb «2»
(HEYAOBIETBOPUTENIBHO)

OneHoYHbIE CcpencTBa Ui WHBAIMAOB H JIMI] C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 3/I0POBBSl  BBIOMPAIOTCSI C YYE€TOM WX HWHIWBHIYaJIbHBIX
NCUX0(U3NIECKUX 0COOEHHOCTEH.

— [pH HEOOXOJMMOCTM HWHBAIMAAM M JIMIAM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3[IOPOBBSI  TIPEIOCTABIISICTCS  JOTOJHUTEIBHOE BpeMs s
MIOJITOTOBKH OTBETA Ha DK3aMEHE;

— MpU TPOBEACHUU MPOIENYyphl OLECHUBAHHS PE3YJIbTATOB OOYYCHHS
WHBAIMAOB M  JIMIl C  OTFPAHWYCHHBIMA  BO3MOXHOCTSIMH  37I0POBbS
NpeyCMaTPUBACTCS UCIOJIb30BAHUE TEXHHUUYECKUX CPEICTB, HEOOXOJUMBIX MM B
CBSI3U C MX WHIUBUIYATLHBIMUA OCOOCHHOCTSIMU;
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— Tpu  HEOOXOAMMOCTH i OOyYarommxcsi C OrpPaHWYCHHBIMU
BO3MOKHOCTSIMU 3JIOPOBBbSI U WHBAJIHUIOB TPOIEAypa OIEHWBAHHS PE3YJIHTATOB
00y4eHHS TI0 TUCITUTIIINHE MOKET MTPOBOJIUTHCS B HECKOJIBKO JTAIlOB.

[Iponienypa orneHuBaHUS PE3yNbTaTOB OOYYEHHS HWHBAIMAOB W JIMI[ C
OTPAaHUYECHHBIMH  BO3MOKHOCTSIMU ~ 3JIOPOBbS IO  JUCHHUIUIMHE  (MOJIYJIIO)
nmpeaycMaTpuBaeT npenocTaBieHue uHbopManuu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3JI0POBBS U BOCIPHUATHS HHGOPMAITIH:

JI1st i1 ¢ HapYIIEHUSIMU 3PECHUS:

— B n1eyaTHOH (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOIO IOKYMEHTA.

JIist TUTL ¢ HAPYIIICHUSIMA CITyXa:

— B mevatHo# dopme,

— B (hopMe IJIICKTPOHHOTO JJOKYMEHTA.

Jtst TUTL ¢ HapyIIIEHUSIMA OTIOPHO-/IBUTATEILHOTO amapara:

— B mevatHo# dopme,

— B (popMe€ BIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOJKET OBITh KOHKPETHU3HPOBAH B 3aBHCHMOCTH OT
KOHTHHT€HTa 00y4aromnXcs.

5. IlepeyeHb y4eOHOI auTEPATYPHI,
HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOT UM

5.1. YueOnasi 1urepatypa
OcHoBHas JmTepaTypa

1. CeemnukoB A.I'., TuxonoB A.H. Teopuss (yHKIHMII KOMILIEKCHBIX
NMEepPEeMEHHBIX: YUeOHUK i CTyAeHToB / mon pea. TuxonoBa A.H., Unsuna B.A.,
CeemukoBa A.I'. — 6-¢ u3x., crep. — M.: @usmatiut, 2006. — 335 c. (104)

2. baxsanos H.C., )Kuaxos H.II., Ko6enpkoB I'.M. UuciieHHbIC METO/IbI.
ydueOHOe mocoOue I CTyACHTOB (hM3.-MaT. CIell. BY30B. — 5-¢ m3a. — M.:
bunowm, 2007. — 636 c. (60)

3. IlanteneeB A.B., SkumoBa A.C. Teopus ¢GyHKIUH KOMILIEKCHOTO
MEPEMEHHOTO U  OMEpallMOHHOE HWCYUCIEHHWE B MpuUMepax U 3ajadax
[DnexTpoHHBIN pecypc]: yueOHoe mocobue. — DnekTpoH. aaH. — CII6.: Jlanb,
2015. — 447 c. — Pexum poctyna: http://e.lanbook.com/books/element.php?
pll_i1d=67463.

4. llpuBaioB WN.M. Bpenenne B TeOpUI0 (YHKIHUI KOMIUIEKCHOTO
NEPEMEHHOr0 [DNEeKTPOHHBIN pecypc]: yueOHHK. — OnektpoH. naH. — CIIO.:
Jlanb, 2009. — 432 c¢. — Pexum pgoctyna: http://e.lanbook.com/books/
element.php?pll_id=322.
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*[Ipumeuanue: B CKOOKAax yKa3aHO KOJIMYECTBO SK3EMIUIIPOB B
oubmmoreke Kyol'V.

JInst ocBOEHUS MUCHUMIUIMHBI MHBAJIWAAMU M JIMIAMH C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3710POBbSI UMEIOTCS U3/1aHUS B JIEKTPOHHOM BHUJIE B 3JICKTPOHHO-
oubnnoTeunsIx cuctemax «Jlanb» u «FOpaitTy.

JlonoyiHUTENbHAS TUTEpaATypa

1. bBaxsanoB H.C., XXuakos H.II., Ko6enskoB I'.M. UnciaeHHBIE METOBI:
ydeOHOoe mocoOue sl CTyAeHTOB (hu3.-MaT. CIell. BY30B. — 2-¢ u3l. — M.:
duszmatiut, 2001. — 630 c. (133)

2. CaemnukoB A.I'., TuxonoB A.H. Teopuss QyHKIHMII KOMITJIEKCHBIX
nepeMeHHbIXx. — M.: Hayka, 2001. — 319 c.

3. JlaBpentbeB M.A., Illabar b.B. Metonpl Teopun (QyHKIMIMA
KOMIUIEKCHOI'O TIepeMeHHOro: yuedHoe nocodue nis yH-ToB. — M.: Hayka, 1987.
— 688 c.

4, CnopaBouyHuk reodusvka. BerauciaurenbHas MaTeMaTHKa U TEXHHUKA B
pasBenouyHoi reodmsuke / mox pen. Jmurpuesa B.M. — M.: Henpa, 1982. —
222 c.

5. Bnosun A.IO., Muxanesa JI.B., Myxuna B.M. Briciias maremaTuka.
CranpapTHbIC 3a/laud C OCHOBAaMH TEOPHHU [DIEKTPOHHBIN pecypc|: ydueOHOe
nocobue. — DnekTpoH. aaH. — CII6.: Jlanp, 2009. — 186 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=45.

6. Mpemmkuc A.JI. Jleknuyu 1o BBICHIEH MaTeMaThke [DIeKTPOHHBIHN
pecypc]: yaebHoe nmocobue. — DnektpoH. nan. — CII6.: Jlanp, 2009. — 689 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=281.

5.2. llepuoauyeckasi JuTeparypa

1. bBa3el nanusix kommanuu «Mcer Bero» http://dlib.eastview.com
2. DmnektponHas oubmmoreka Grebennikon.ru https://grebennikon.ru

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPEMEHHbIE
npogeccuoHaIbHbIE 0A3bI JAHHBIX
U UHGOPMAIHOHHBbIE CIIPABOYHBbIE CHCTEMbI

y1eKTPOHHO-0uOIMoTedHbIe cucTeMbl (IBC):
OBC «IOpaiit» https://urait.ru
OBbC «YuuBepcurerckas oudimoreka ornaita»y Www.biblioclub.ru
3BC «Book.ru» https://www.book.ru
DBC «Znanium.com» Www.znanium.com

HownhE
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5. DBC «Jlauwy» https://e.lanbook.com

IIpodeccnonanbHble 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com

2. Scopus http://www.scopus.com

3. ScienceDirect www.sciencedirect.com

4.  XKypunams uznatensctBa Wiley https://onlinelibrary.wiley.com

5.  Hayunas snextponnas oubnuorexka (HOB) http://www.elibrary.ru

6.  IlonmHOTEKCTOBBIE apXMBbI BEYIIUX 3aMaIHbIX HAYYHBIX dKYpPHAJIOB Ha
Poccuiickoii miardopme Hayunbix xkypHanoB HOMKOH http://archive.neicon.ru

/.  HammonanbHasg 3JeKTpoHHasi OMOIMOTEKa (IOCTYHn K ODJIEKTPOHHOM

oubnmuotrexe muccepramuii Poccuiickoit TocymapctBeHHou Oubmmorexu (PI'DB)
https://rusneb.ru

8. [Tpesunentckas oudnmoreka um. b.H. Enpunna https://www.prlib.ru

9.  Nature Journals https://www.nature.com/siteindex/index.html

10. zbMath https://zbmath.org

11.  Nano Database https://nano.nature.com

12.  Springer eBooks https://link.springer.com

13.  «Jlexropuym TB» http://www.lektorium.tv

14. VYuuBepcurerckas uH(pOpMaIMOHHAS cucreMma Poccns
http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPABOYHbIE CUCTEMbI:
Koncynbrant Ilmoc — chnpaBoyHass mpaBoBas cucrtema (JOCTYI IO
JIOKAJIbHOM CETH C KOMIBIOTEPOB OMOIMOTEKH).

Pecypchol ¢cBO0OAHOTO J0CTYymHA:

1. AMepuKaHCKas aTeHTHas 0a3a JaHHbBIX http://www.uspto.gov/patft

2. TlomHble  TeKCTHI  KaHAJICKMX  jauccepranuid  http://www.nlc-
bnc.ca/thesescanada

3. KubGepJlenunka http://cyberleninka.ru

4,  MuHHCTEpCTBO HAayKu U BbICHIero oOpa3oBaHusi Poccuiickoit
denepanuu https://www.minobrnauki.gov.ru

5. ®enepanbHblit mopran «Poccuiickoe odpazoBanue» http://www.edu.ru

6. Undopmammonnas  cuctema  «EmmHOe  OKHO  ;mocTyma K
obpasoBatenbHBIM pecypcam» http://window.edu.ru
7. EpgwmHas  kommekmus — mHQPPOBBIX  00pa3oBaTENbHBIX  PECYpCOB

http://school-collection.edu.ru
8.  ®denepanbHbli LEHTP UHGOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB
http://fcior.edu.ru
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9. IIpoekt l'ocymapcTBEHHOrO WHCTHTYTa pPYCCKOTO sI3bIKA HMMEHHU
A.C. Ilymkuna «O6pa3zoBanue Ha pycckom» https://pushkininstitute.ru

10. CnpaBouHO-UH(DOPMALIMOHHBIN noprain «Pycckuit S3BIK»
http://gramota.ru

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru

12.  Cnosapu u sHiukioneauu http://dic.academic.ru

13.  OGpazoBarenbHbIil mopTan «Yueba» http://www.ucheba.com

14. 3akonompoexkt «OO0 oOpazoBanun B Poccuiickoit ®denepanum».
Bonpocs! 1 otBethI http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3JIeKTPOHHBbIE 00pa3oBaTe/IbHbIE
u nH(popmanuoHHbie pecypebl KyoIl'y:
1. Cpena MoayIbHOTO AMHaMHUYecKoro ooydenus http://moodle.kubsu.ru

2.  baza y4yeOHBIX IUIAHOB, Yy4Y€OHO-METOJIUYECKUX KOMIUIEKCOB,
nyOsmkanuit u koHpepenmwmii http://mschool.kubsu.ru
3.  bubnuorteka UH(GOPMAITMOHHBIX pecypcoB Kadenpsl

MH(POPMAIMOHHBIX 00pa3oBaTeNbHBIX TexHonorui http://mschool.kubsu.ru

4.  DnexkTpoHHbIN apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru

5.  DIEeKTpOHHBIC oOpa3oBaTebHbBIC pecypchl Kadeapsl
UHPOPMAIIMOHHBIX CHUCTEM M TexHojoruii B oOpazoBanuu KyO6I'Y u HayuyHO-
metoamueckoro xypHana «llIkomsHbie Toab» http://icdau.kubsu.ru

6. MeToanueckne yKa3aHus JJisi 00y4aromuxcsi
10 OCBOEHMIO TUCUMILJIMHBI (MOYJIs1)

TeopeTnueckue 3HaHUS IO OCHOBHBIM paszzienaM Kypca “Teopust pyHkumii
KOMIUIEKCHBIX [IEPEMEHHBIX JJI1 TOPHBIX MH)XKEHEPOB™ CTYJEHTHI IPUOOPETAIOT Ha
JEKUUSAX U J1a0OpaTOPHBIX 3aHATUAX, 3AKPEIUIIOT U PACHIUPSIOT BO BpeMs
CaMOCTOSITENIbHOM pabOTHI.

Jlekun mo kypey “Teopusi (pyHKUMH KOMIUIEKCHBIX MEPEMEHHBIX IS
TOPHBIX HMH)KEHEPOB” TMPEACTaBISAIOTCA B BHUJE O030pOB € JEMOHCTpaluei
MPEe3eHTAlUN MO0 OTAEIbHBIM OCHOBHBIM TEMaM MPOrPAMMBbI.

Jist yrayOneHuss W 3aKperuieHHsT TEOPETUYECKMX 3HAHUM CTyAeHTam
PEKOMEH IyeTCs BBIMIOJIHEHHUE OIMPEIEICHHOIO0 00beMa CaMOCTOATEIbHONW pabOTHI.
OOuuit 00beM YacoB, BBIICIEHHBIX U1l BHEAYJUTOPHBIX 3aHSATHM, COCTaBIISET
36 yacos.

Bueayautopnas padota no gucuuruinae “Teopus QyHKIUNA KOMIUIEKCHBIX
NEePEMEHHBIX JJIsl TOPHBIX MHXKEHEPOB™ 3aKIIFOUAETCS B CIIEYIOIIEM:

— TIOBTOpPEHHME JIEKIIMOHHOTO MaTepuajga H MpopaboTka ydeOHOro
(TeopeTHuecKoro) Marepuana;

— IIOJITOTOBKA K JJAOOPATOPHBIM 3aHATHUM;
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— HalWCcaHWe JOMAaITHEH KOHTPOJBHON pPaboThl (KOHTPOJIUPYEMOW
CaMOCTOSTEBHOU PabOTHI);

— MOATrOTOBKA K TEKYILIEMY KOHTPOJIIO.

JUist  3aKkperieHuss  TEOPEeTHYECKOro  Marepuaja W BBINOJIHEHUS
MpPaKTUYECKUX paboT MO JUCHUIUIMHE BO BHEY4eOHOE BpeMs CTyJEHTaM
MPEIOCTaBISACTCS BO3MOKHOCTD [10JIL30BaHUI OMOIIMOTEKOMI KyorI'vy,
BO3MOYKHOCTSIMU KOMITBIOTEPHBIX KJIACCOB.

HTOroBBIN KOHTPOJIH OCYLIECTBIISIETCS B BUJIE DK3aMEHA.

Kontponupyemoit camoctosrensHoit pabotoii (KCP) mo mucuuminne
“Teopust GyHKIUN KOMIUIEKCHBIX TIEPEMEHHBIX ISl TOPHBIX MHXXEHEPOB™ SBJISICTCS
pacyeT JoMaIlHe KOHTPOJIbHOU PabOThI.

KoHnTponbHble paboThl B By3€ MOTYT OBITh:

— AYJUTOPHBIMHU (BBIMIOJHSAEMbIE BO BpeMs ayAUTOPHBIX 3aHATHH B
MPUCYTCTBUU MPENOAaBaTeNs);

— JIOMAIIHUMH, KOTOPBIE 331at0TCS HA JIOM K OIPEACIIEHHOMY CPOKY;

— TEKYIIUMH, TEThI0 KOTOPBIX SBJISIETCSI KOHTPOJIb 3HAHUH 10 TOJIBKO YTO
IIPOMJACHHOMN TEME;

— 9K3aMEHAIIMOHHBIMU, OLIEHKA M0 KOTOPBHIM UMEET CTAaTyC UTOTOBOM.

TpeOoBaHUs K Ay JUTOPHBIM U IOMAITHUM KOHTPOJIbHBIM padoTam:

— 0(OpPMIICHHBII TUTYJIbHBIH JUCT;

— MOAPOOHOE ONMCAaHNE METOAMK PAcyUeTa;

— pacyerT 3aJa4u 10 UHANBUIYATIbHOMY BapHaHTY;

— CIIMCOK MCTOJIb3YEMbIX HCTOYHUKOB.

3amura KOHTPOJIUPYEMOM CaMOCTOSITeJIbHOM paboThI (KCP)
OCYIIECTBIISIETCS Ha JaOOpaTOpPHBIX 3aHATUAX B BHAE coOeceoBaHUS C
00CYXICHHEM OTICIBHBIX €T0 Pa3/IesiOB, MOJHOTHI PACKPHITUS TEMbI, HOBU3HBI
UCIIOJIb3yeMOi HHGOpMAITUH.

B ocBoeHHMM IUCHUIIMHBI WHBAIMAAMH M JIMIAMH C OrPAHMYECHHBIMHU
BO3MOYKHOCTSIMU 37IOPOBbsI OOJIBIIIOE 3HAYCHUE MMEET WHAUBHAyalbHas yueOHas
paboTa (KOHCYJIbTAI[M1) — JOTOJHUTEIBHOE Pa3bsICHEHHE yueOHOro MaTepHara.

NunuBuyanbHble  KOHCYJIbTAlMM TIO TIPEAMETY SBJSIOTCS  BaKHBIM
(dbakTopoM, CHOCOOCTBYIOIIMM HWHAMBUAYAIU3alMK OOYYEHUS M YCTAHOBIICHUIO
BOCITUTATEIBHOIO KOHTAKTa MEX]ly IIPernojaBaresieM u 00y4yaroMcsi THBAIUI0M
WJIH JIIIOM C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 37TOPOBBSL.

7. MaTepuaJIbHO-TEXHUYECKOE o0ecrneuyeHHe Mo AUCIHUIINHE (MO1YJII0)
[Io Bcem BugaM Y4YeOHOUM JAESATENBHOCTA B paMKaxX JUCHUILIMHBI

UCIIONB3YIOTCS ~ ayJUTOpUH, KaOWHEThl U  Jaboparopuu,  OCHAIECHHBIC
HEOOXOMMBIM CHEIHAIN3UPOBAHHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM.

30



HaunmenoBanue
CHEIMAIbHBIX ITOMENICHUN

OcCHAILIEHHOCTD
CIIELIMAJIBHBIX [TOMEICHUN

[Iepeuenp TULEH3MOHHOTO
MPOrpaMMHOTO 00eCTIeueHUS

VYueOHbIE
[IPOBEICHUS
JIEKIMOHHOT'O THUIIA

ayauToOpUu IS
3aHATUU

Meb6enb: yuebHas mebenb
Texuuueckue CcpeacTBa
oOydeHus: dKpaH, MPOEKTOD,
KOMITBIOTED

JIUIICH3UOHHBIC IporpaMmal
obmiero HasHauenus: Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,
Excel, PowerPoint, Access),
HPOrpaMMBI JIEMOHCTpali
Bugeo wmarepuaigo (Windows
Media Player), mporpammsr [yis
JEMOHCTpAllUM U CO3JaHUA
npesenraruii (Microsoft Power
Point)

Y4eOHble ayauTOpuM IS

NPOBEAEHUS 3aHATHI

CEMHUHAPCKOTO tumna, | Mebens: yaeOHas meOenb
TPYIIOBBIX u | TexHuueckue cpencraa
VHIUBUAYAJIbHBIX oOydeHus: dKpaH, MPOEKTOp,
KOHCYJIbTAIIHH, TEKYILEro | KOMIBIOTEP

KOHTPOJI U MPOMEKYTOUHOU

JIMIICH3UOHHBIC nporpaMmabI
obrmrero HasHauenus: Microsoft
Windows 7, maker Microsoft
Officce Professional (Word,
Excel, PowerPoint, Access),
IPOTrPaMMBI JIEMOHCTpAIHK
Buzico Mmarepuaio (Windows
Media Player), nporpamMmsI st

ACMOHCTpanuun u CO3JaHus
arrecraluu o -
npesenrarmii (Microsoft Power
Point)
Jlns  caMmocToATENbHOM  pabOThl  OOydYaromMXxcs  MPeAyCMOTPEHBI

MOMEIIEHUsI, YKOMIUIEKTOBAHHBIC CICIMAIM3UPOBAHHON MEOEIbl0, OCHAIICHHBIC
KOMITBFOTEPHOU TEXHUKOM C BO3MOXHOCTBIO IOJKIIOYEHUS K ceTh «HTEepHET» U
obecrieyeHHEeM JOCTYNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEILHYIO

cpeny YHUBEPCHUTETA.

HaunmenoBanue . [Tepeuenn
. OcHalieHHOCTh TOMEILIEHUM JIsT
TIOMEIICHUH JIIsI " JIMIIEH3UOHHOTO
. CaMOCTOSITENTbHOM pabOTHI
CaMOCTOSITEIIbHOM PaOOTHI IPOTPaAMMHOTO
o0yJarmuxcs
o0yJaromuxcs obecrnieueHus
Meb6ennb: yueOHas MeOennb
Kommexr CIeLUaIU3UPOBAHHOMN
MeOeH: KOMIBIOTEPHBIE CTOJIBI.
ObopynoBanue: KOMIIBIOTEpHAS
TEXHHUKA C MOIKITFOUYECHUEM K
. | IUIICH3MOHHbBIE
[Tomerenue Ui | ”HGOPMAIIMOHHO-KOMMYHUKAIIMOHHOM
. IPOrpamMMBl o01ero
CaMOCTOSITENIbHOW paboThl | ceTn  «MHTEpHET» ¥  JIOCTYIIOM B o
o0yJarmuxcs AJIEKTPOHH UHPOPMAIIMOHHO- HasHavenus: - Microsoft
(qpirTqaanHﬁ 3an 00 aSI;BaTey;(;H ’ cpexn Windows 10, maxer
HayuHoii Oubnmrorexn) OGP%OBaTeHLHZII;I) OpraHu3aluu I1)366y Microsoft Office 2016,
v p p ’ Abbyy Finereader 9
KaMephl, KOMMYHHUKAI[HOHHOE
obopynoBaHue, obecrneunBaroIee
JOCTYI K CETH WHTEpHET (IIPOBOTHOE
COeIMHEHUE U OecrpoBOIHOE
coeauuenue mo texuonoruu Wi-Fi)
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ITomemmenue

TUTST

CaMOCTOSITENIEHONW PabOoTHI

oOydJaronmxcs
A106)

(ayn.

MebGenb: yueOHass MeOeIb.

Kommnekt CIIELIMAIM3UPOBAHHOMN
MeOenu: KOMIbIOTEPHBIE CTOJIBI.
ObopynoBanue: KOMIIBIOTEPHAS

TEXHHUKa c MOAKITIOYEHUEM K
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOM
cetu «MHTEpHET» W OCTYIIOM B

ANEKTPOHHYIO UH(POPMALMOHHO-
o0pa3oBaTeNbHYIO cpeny
o0pa3zoBaTelbHONM OpraHu3aluu, BeO-
KaMepBhl, KOMMYHHKAITUOHHOE
obopynoBaHue, obecrieunBaroIee
JOCTYIl K CETH HMHTEPHET (MPOBOTHOE
COEINHEHNE u OecrpoBOHOE

coeauHeHue 1o texuosnoruu Wi-Fi)

JUEH3UOHHbIE
POrPaMMBI

oO1miero

HazHaueHus: Microsoft

Windows 7,
Microsoft
Professional

ITIAKCT
Officce
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