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1. HEJIM U 3AJAYN U3YUYEHUSA JUCHUITJIMHBI

1.1. Henu n3yyeHUus1 IMCUUNINHBI

Hucuunnuna “Teopust GyHKIUN KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WHXEHEPOB” SBISIETCS OJHMM W3 BAXHbBIX KYpCOB JUISI HM3YyYEHHUS OCHOBHBIX
pa3lenoB pa3BeOYHOM Teo(PU3MKH, IIMPOKO TMPUMEHAEMOW MpU TOHUCKaAX
He(TEra3oBbIX MECTOPOXKICHUH, T€0JIOTUYECKOM KapTUPOBAHUHU, B PEILICHUU 3aja4
VHXCHEPHOU I'€OJIOTHHU.

enp w3ydeHuss AucuuIUIdHBL “Teopuss (QYHKIUH  KOMIUIEKCHBIX
NEPEMEHHBIX ISl TOPHBIX UHXKEHEPOB” — O3HAKOMIIEHHE CTYJEHTOB C OCHOBaMHU
Teopuu (PYHKIMM KOMIUIEKCHBIX MEpPEeMEHHBIX: TuddepeHunpoBaHueM (QyHKIIHUMA
KOMIUIEKCHBIX ~ MEPEMEHHBIX, IOCTPOEHHUEM  KOH(MOPMHBIX  OTOOpakKeHUM
IpoCTeHINX 00J1acTeil, BEIYUCICHUEM KOMIUIEKCHBIX MHTErPajioB, Pa3sIoKEHUEM
bynkuuii B psag Jlopana; ¢ NpUKIAAHBIMM ACIEKTaMU 3THX MaTEMaTUYECKUX
KOHIICTIIINN.

1.2. 3axaum u3ydeHus AU CHUTLTUHBI

B cooTBercTBMM C T1OCTaBJIEHHOM 1ENbI0 B MPOLECCE HU3YYCHUS
muciuIuiiHel - “Teopust (QYHKIMM KOMIIEKCHBIX MEPEMEHHBIX JJIi TOPHBIX
WHKEHEPOB™ pEelIaoTCs CIAEAYIOIINE 3a1a4u:

— 3HAaHUWE MAaTEMaTUYECKUE MOJENH (PU3NYECKUX SBJICHUN MPU U3YUYEHUU
36MHOU KODBI;

— OBJQJCHUE OCHOBHBIMU TIOHSATHSIMH KOMIUIEKCHOTO aHaiu3a |
METOJJaMU KOMILJIEKCHOTO aHajIu3a JUIsl UCCIIEIOBAHMS U pElIeHUs 3aja4 aireOphl,
aHanu3a, i epeHIMaTbHBIX YPAaBHEHHUI;

— YMEHHUE NPUMEHATh METO/Ibl 00pa0OTKK MH(POpPMALIUMH, TOJTy4aeMOU MPU
reopU3nYecKnX HCCIAEAOBAHUSAX C TIOMOIIBIO METOJIOB TEOpUH (PYyHKUUN
KOMIIJIEKCHBIX [IEPEMEHHBIX;

— npuodpeTeHue HAaBBIKOB IPOEKTUPOBAHHUS OTJEJIbHBIX
BBIYMCIIUTEIBHBIX METONOB JUIA PELICHHsS IIOCTABICHHBIX KpPAEBBIX 3a7ad B
reopusuke C NOPUMEHEHHUEM METOJIOB TeOpuh (PYHKIMH  KOMIUIEKCHBIX
NEPEMEHHBIX U ONEPALMOHHOIO UCUHUCIICHUS;

— O3HAaKOMJIEHHE C MPWIOKEHUSIMH TEOPUU (PYHKIMHA KOMIUIEKCHBIX
IIEPEMEHHBIX IIPU IIOCTPOECHHUU MOJEJIEH €CTECTBO3HAHMS MW MCCIEI0BAaHUU
(bU3NYECKUX SBICHUII.

O0bexTaMu po(hecCHOHATBHOM 1EATETbHOCTH BBITYCKHUKOB, OCBOMBILUX
IporpamMmy CHELHAIUTETa, SBJIAIOTCS TOPHBIE MOPOJBI U T'€OJOTMYECKHUE Tea B
3€MHOM KOpe, TOpHbIE BHIPAOOTKH.



1.3. MecTo tucHUIIMHBI (MOIYJIs1)
B CTPYKTYype 00pa30BaTe/IbHOI MPOrpaMMbl

Huctumiuna “Teopus GyHKUUNA KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WHXEHEPOB~  BBEJIEHa B y4yeOHblE IUIaHBl MOATOTOBKUA  CIELHAIHUCTOB
(cnenuanbHOCTh 21.05.03 “TexHnonorus re0JIOTUYECKOU pa3BenKku’
cneruanuzanusa “I'eopuznyueckue METOAbl MOMCKA M Pa3BEIKU MECTOPOKACHUIN
noJsie3HbIX uckomaemeix”’) corinacHo ®I'OC BO, otHocutes k nukiy b1, k 6azoBoit
4acTH, MHAEKC qucuuiuinabl — b1.6.37, untaercs B mecToM cemectpe.

[IpenmecTByromue cMexHble TUCHUIUIMHBL IMKiIa b1.b (6a3oBas 4dacTh)
JIOTUYECKM U  COJAEPKATEIbHO B3aUMOCBS3aHHBIE C UW3YYEHUEM JIaHHOU
JTUCIUTUINHEL: b1.5.06 “Maremaruka”, b1.b5.08 “dusuka”, bl1.b.13
“Undopmatuka B reonorun”’, bl.b.14 “Oxonorus”, b1.5.24.01 “T'eonorus”,
b1.6.29.01 “Onexrpopazsenka”, b1.5.29.02 “Maruuropassenka”, b1.5.29.03
“I'paBupazsenka”’, b1.5.29.04 “Ceiicmopa3Benka’”.

[Tocnenyromye AUCIMIUIAHGI, 711 KOTOPBIX JaHHAS TUCIUTIINHA SIBISETCS
MPEAIIECTBYIOIIEH, B COOTBETCTBUU c y4eOHbIM TIJIAHOM:
b1.b.33 “Maremaruueckoe moaenupoBanue B reopusuxe”, b1.5.34 “Tlpuxknagnas
terodusuka B reosnoruueckux cpenax”’, bl1.b.35 “Hedtanas mnoazemHuas
TUJIpOAMHAMUKA ", b1.B.JZIB.03.01 “KoMmekcupoBaHue reo(pU3NICCKUX
METOJ0B”.

JuciuminHa npeaycMOTpeHa OCHOBHOM 00pa3oBaTeNbHON MpPOTrpaMMOi
(OOIT) KyoI'Y (cmeumansHOocTh 21.05.03 “TexHonorus TreoJIOTMYECKON
pazBenku’) B 00bEMe 3 3aueTHbIX eauHull (108 4acoB, UTOTOBBIA KOHTPOJIb —
3a4er).

1.4. IlepeyeHb NIAHMPYEMBIX Pe3yabTAaTOB 00y4YeHH S
10 JMCHHUILTHHE (MOAYJII0), COOTHECEHHBIX C IVIAHMPYEMBbIMHU
pe3yJbTaTaMH 0CBOeHHS 00pa30BaTeJIbHON MPOrpaMMbl

[Ipouecc wu3ydenuss gucuuiuiMHbl “Teopuss (QyHKIUHA KOMIUIEKCHBIX
NEPEMEHHBIX ISl TOPHBIX MHXEHEPOB™ HAIpaBiieH HAa (DOPMUPOBAHHE JIEMEHTOB
CIEIYIOMUX NPOGECCHOHATBHBIX M MNPOPECCHOHATIBHBIX CIEHHATN3UPOBAHHBIX
koMmriereHuud B coorBercTBUM ¢ PI'OC BO mno cnenmansHocT 21.05.03
“TexHONOrus re0JIOrHYECKON Pa3BEIKH

— HAJIMYMEM BBICOKOW TEOPETUYECKOW M MAaTEMAaTHYECKOM MOATOTOBKH, a
TAaK)K€ MOATOTOBKH 10 TEOPETUYECKHM, METOJUYECKUM U aJrOPUTMUYECKUM
OCHOBAM CO3/IaHMS HOBEMIIMX TEXHOJOTUYECKUX MPOLECCOB TI'€OJOTHYECKON
pa3BelKH, MO3BOJISIOIIUM OBICTPO pean30BbIBaTh Hay4HbIe gocTmxkenus ([1K-13);



— CIOCOOHOCTBIO BBISIBISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MpOoOJeMm,
BO3HUKAIOIIMUX B XOZA€ MPOPECCHOHATBHON IESTENbHOCTH, MPHUBIEKATh IS MX
peIIeHus COOTBETCTBYIOMNHN (u3nko-matemarndeckuii anmapat ([ICK-1.1).

N3yuenue aucuuraunbel “Teopusi QPyHKIMN KOMILIEKCHBIX NEPEMEHHBIX
JUIT TOPHBIX HWHXKEHEPOB~ HaIpaBJIeHO Ha (QopMHpoOBaHUE Y OOyYaromMXCs
po(heCcCHOHANBHBIX U MPOPECCHOHATBHBIX CHEIHAIN3UPOBAHHBIX KOMIIETEHIIHH,
YTO OTpakeHOo B Tabmuie 1.

Tabnuna 1.
=
= B pesynbrare nzydeHus yudeOHOM TUCIUILIMHBI 00 yJaroIuecs
No | £ E Coaepxanue pesy. y y y
oo | 55| KoMmmereHumun AOIDKHBI
A1, E = .
2 (mmm e€ yacTu) 3HATh yMEThb BJIAJICTh
N
OCHOBHBIMHU
TIOJIOKCHUSIMU
KJIACCHYECKHX pa3/ieiioB
TeopuH PyHKITUN
KOMILIEKCHBIX
NIEPEMEHHBIX; METOAAMHU
OTIpeNICIICHUsI MHTErpaJia
MPUMEHSTh METOTBI N
. (GYHKINU KOMITJICKCHOM
HAJIMYMEM BBICOKOW | OCHOBHBIC MMOHSTHUS U KOH(OPMHOTO .
. NepEMEHHOM 110
TEOPETUICCKON U OTIpeIeIICHUS O0TOOpaKEHHUSI TIPH . .
. . 3aMKHYTOH KpUBOIA;
MaTeMaTHYCCKOM KOMILICKCHOM pCILICHUH MPSIMBIX U
. HaBBIKAMHU PacUeTOB
TIOJITOTOBKH, a NIEPEMEHHOM U TEOpHU 00paTHBIX 3a/1a4 . .
. ypaBHEHUH KojeOaHuM,
TaK)K€ IOJrOTOBKU byHKUIMI reo(U3MUKH IpY TOUCKaX
. . TETIONPOBOAHOCTH,
110 TEOPETUYCCKHM, KOMILIEKCHON MECTOPOXKICHUN
. mubdy3uun, GpunbTpanuy,
METOJMYECKUM U | IEPEMEHHOM; 3a/1a4y C | MOJIE3HBIX HCKOIACMBbIX;
HaMarHUYMBaHUS B
ATOPUTMUYECKUM | HAUAIBHBIMH JaHHBIMH | TIPUMEHSTH TEOPEMY
OTIpeNIeIICHU N
OCHOBaM co3ianud | (3amaya Komm) ms Komm u Teopemy o
N . BO3MOXKHOCTH U
1 [IK-13 HOBEUIITNX ypaBHEHHS KOJIeOaHUI CYIIIECTBOBAHUHU
N HaNpaBJICHHOCTH
TEXHOJIOTUIECKUX B HCOIPaHHUUCHHOM epBOOOPA3HOIA;
MIPUPOJTHBIX MTPOIECCOB U
MPOIIECCOB MIPOCTPAHCTBE U Ha UHTEPIPETHPOBATH .
. SIBIICHHU C IPUMECHEHUEM
re0JIOTHYECKOI IUIOCKOCTH; OCHOBHBIC | PE3yJbTaThl PCIICHHUSI ALTIADATA
pa3BelKH, TOHSTHUS U TEOPEMBI | ypAaBHEHUH pa3BeJOYHOU P
WUHTETPaIBHOTO
MO3BOJISIOIIAM UHTETPaJIbHOTO reo()U3UKH TIPU TIOUCKaX .
. | ucuucneHus GyHKIMHA
OBICTPO WCUYUCIICHUS TEOpUU | He(TEra3oBBIX 3aJIeKeH
. KOMILIEKCHBIX
pean30BbIBAThH byHKIINH C MPUMEHEHUEM
MIEPEMCHHBIX;
HayYHbIC KOMILIEKCHBIX arrmapara Teopuu
o . UHTETPUPOBAHHEM
JOCTHOKEHUS MEPEMEHHBIX GYHKIUN KOMILICKCHON
. CUCTEM OOBIKHOBEHHBIX
NepeMEHHOMN
mudepeHITaTbHBIX
YPaBHEHHH €
MTOCTOSTHHBIMH
KO3 PHULIHEHTaMU C
TIOMOIIIBIO
OIIEPAIMOHHOTO
WCYUCIICHUS
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oo | 55| KoMmmeTeHumun AOIDKHBI
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| (wmm e€ yacT) 3HATh yMeThb BJIAJICTh
<
MIpOCTENIINE 3a1a4n
pa3BeIOYHOM
reopu3nKw,
NPUBOJISIIHE K MPUMEHSTh METOIBI
YpaBHEHUSIM KOH(OpPMHOTO
rUIepOoINYecKOro, 0TOOpaKeHHs U
napaboIMYECKOTO M | BBIZCIICHHS PETYISPHOM
CIIOCOOHOCTBIO 0a30BBIMH METOLAMU
SJUTMIITUYECKOTO TUIIOB;| BETBU MHOTO3HAYHBIX .
BBISIBIISITH . TeopuH (QyHKITHIA
PSABI PETYISIPHBIX  [KOMIUIEKCHBIX (DYHKIIUN B
CCTECTBEHHOHAYYHYIO o . KOMILIEKCHBIX
byHKUIUH, TEOPETUUECKON
CYIIHOCTb IpobJIeM, MIEPEMCHHBIX ; HABBIKAMU
KO3 PUIMEeHTHI psiga reopusuKe;
BO3HUKAIOIINX B XOJIC OTIpEIeIICHUS
o Jlopana, pacKkiIaabIBaTh B Pl o
npodeccroHanbHOI paBHOMEPHOI
I1CK- u30MpoBaHHbie ocoOble|  Jlopana GpyHKIUH
2 NeSITeTbHOCTH, CXOJIMMOCTH psiJia BHYTPH
1.1 TOYKH OJHO3HAYHOTO KOMIIIEKCHBIX
MPUBJICKATH IS KX 00JIACTH U TIPEICTABICHUS]
XapakTepa; TCOPUI0  |IEPEMEHHBIX; HAXOIHTH C s
peIeHHs perynasipHoi QyHKIMH B
. BBIUETOB U MTOMOIIBIO TIPSIMOTO
COOTBETCTBYIOIIUH KOJIBLIC B BHJIC psa
AHATUTHYECKOE npeoOpa3oBanus Jlamaca
buzuKo- . Jlopana; metogamu
. |[mpomoinkeHue GyHKIMiL, wu300paxenus F(p) mo
MaTeMaTHUCCKUI MPSIMOTO U 0OPaTHOTO
ypaBHenwue Jlamaca, opuruHanam f(X) u ¢
armmapar npeoOpa3oBanus Jlariacal
rapMOHUYECKHE MIOMOIIBI0 00PATHOTO
GbyHKIMH TBYX npeoOpaszoBanus Jlamnaca
MIEPEMCHHBIX UX CBA3b C| MO n3o0pakeHusm F(p)
PEryaspHBIMA HaxoauTh opuruHaisl f(X)
¢byHKIMAME, CBOMCTBA
rapMOHUYECKUX
byHKIHMI

2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. Pacnipenesienne TPya0€MKOCTH AUCHUIIMHBI 10 BUIaM padoT

OOmast Tpymo€MKOCTh AUCHUIUIMHBL “Teopus (GyHKIHMHA KOMIUIEKCHBIX
NEPEeMEHHBIX [UIsl TOPHBIX MHXXEHEpOB” mpuBeAeHa B Tabnume 2. OOmas
TPyIOEMKOCTh Y4eOHOH TUCIUIUINHBI COCTABIISACT 3 3aU€THBIC €INHHUIIBI.



Tabmnura 2.

TpynoemMKocTs,
4acoB (B TOM
YHCJIC YACOB B

Buy yuebHoii pabotsl Beero MHTEPAKTUBHOU
4acoB
hopme)
6 cemectp
KonTakTHasi pabora, B TOM 4HcJIe€:
AyANTOpHBIE 3aHATHSA (BCET0): 64 /30 64 /30
3aHATHUS JIEKIIUOHHOTO THIIA 32/10 32/10
JlaGopaTopHblie 3aHITHS — —
Z::II{{:TT;I:) CEeMHUHApCKOro Tuma (CeMUHAphl, NPAKTUUYECKUE 32 /20 32 /20
Nuas koHTaKkTHas padora:
KonTtpoiss camoctositenpHOM padotsl (KCP) 4 4
[Ipomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHast paboTa, B TOM YHcJIe:
Kypcosas pabota — —
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHraia 10 10
BeimonHenne — WHAMBUAYANbHBIX  3aJaHuil  (ITOATOTOBKA 10 10
co0OlIeHUH, Tpe3eHTaluil)
KontponbHas padota 10 10
[TonroroBka K TeKymemMy KOHTPOJIIIO 9,8 9,8
KonTpoJs:
[ToaroroBka Kk 3K3aMeHy — —
yac. 108
OO0wAast TPY10eMKOCTE B TOM 4HcJle KOHTAKTHasi padoTa 68,2
3a4. eJi 3

2.2. CTpyKTypa IMCHHUILTHHBI

Pacnipenenenne BuIoB yueOHOW pabOThI U UX TPYAOEMKOCTH IO pa3enaM

TUCUUIUIMHBL  “Teopust (QYHKUMH KOMIUIEKCHBIX TIEPEMEHHBIX I TOPHBIX

WH)XEHEPOB”’ MPUBEJCHO B Tabnuie 3.




TaOmnura 3.

KonnuectBo yacos
No HaumenoBanue 5 BHEAYJAUTOPHAS
ayauTopHas padoTa
paszena pas3zenos pcero | AYAHTOPHAAD pabota
J JIP | 113 CPC

1 2 3 4 5 6 7
KommnekcHass nepeMeHHas u

1 GyHKIHH KoMmIuiekcHoi | 17 5 — 6 6
IIEPEMEHHOM
Kondopmuoe orobpakenune u

2 peryispHas BerBh | 18 5 — 6 7
MHOTO3HAYHOU (QYHKITUU

3 HMHTterpanbl 1o KOMIUIEKCHOU 17 5 . 5 7
MIEPEMEHHOU

4 Psaner perynsipHbIX (yHKIHIA 17 5 — 5 7
Teopus BBIUETOB u

5 aHAIMTHYECKOe npojo/ukenue | 18 6 — 3) 7
byHKIMH
I'apmonunueckue byHKIMN

6 JIBYX nepemMeHHeix. | 17 6 — 3) 6
OnepalmoHHOE HCYKCIEHUE

2.3. Conep:kanue pa3jiesioB (TeM) IMCUUIIIHHBI
2.3.1. 3aHATHA JTEKIIUOHHOI0 THIIA

[IpyHIMI TOCTPOEHUS MPOrpaMMbl — MOJYJIbHBIM, Oa3UPYIOIIUUCS Ha

BBIJICJICHUH KPYIIHBIX Pa3esIOB MPOrPaMMbl — MOJYJIEH, UMEIOIUX BHYTPEHHIOIO
B3aMMOCBSI3b M HAINpPaBJIECHHBIX Ha JOCTWIKEHHWE OCHOBHOW IEIH TMPENojaBaHUs
JUCIUTUIMHBL. B COOTBETCTBUM ¢ MPUHIIUIIOM MOCTPOCHUS MPOTPAMMBI U LETISIMU
MpernoJIaBaHusl TUCHUIUIMHBI Kype “Teopust PyHKIIMI KOMIUIEKCHBIX MEPEMEHHBIX
JUISl TOPHBIX HWHXKEHEPOB~ COACPKUT 6 Momayneil, OXBaThIBAIOIIMX OCHOBHbBIC
pazzeiibl (TEMBI).
Coneprxanue pa3enoB (TeM) JUCITUTUITMHBI TPUBEACHO B Ta0HIIE 4.

Tabnumna 4.
dopma
No HaumenoBanue P
el a3iera (TeMbi) Conepxanue pazjena (TeMbl) TEKYILEro
pasli pasit KOHTPOJIA
1 2 3 4
KommiekcHas Meroapl MaTeMaTUYECKOTO OMUCAaHUs (PYHKITUN
nepeMeHHast U QYHKIUN | KOMIUIEKCHBIX MEPEMEHHBIX M TPUIOKEHUS JJIs
1 KP, YO

KOMILJIEKCHOM
[IEPEMEHHOU

KoMmruiekcusie

qucia.

aHaIM3a M ONUCAHUS Teo(U3NYECKUX IOJIEH.
HHurterpuposanue
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®dopma

No HaumenoBanue
Copeprkanue pazaena (TeMbl) TEKYILEro
paszzena pazzaena (TeMbl) KOHTPOIA
(GyHKIMH KOMIUIEKCHON TEepEeMEHHOM; Teopema
Komm; mpunuun makcumyma u semma IlIBapna;
paBHOMEpHas CXO/IUMOCTB; BBICIIHE
npousBojHbIe. [IpeacTraBneHue aHaTUTHYECKUX
GyHKIMH psaaMu.
KondopmHoe OOmwme TmMOJOXKEeHHS, TIOHATHE KOH(POPMHOTO
GDAKCHIE I 0TOOpa)KeHHsI; OCHOBHAs 3a/1a4a; COOTBETCTBHE
2 0TObD IPaHuI; npocreimue xoudopmusie | KP, YO
perynsipHasi BETBb
. oroOpaxkenust.  IlpuHnun  cummerpun U
MHOT03HA4HOH QyHKIMH 0TOOpaX€HHEe MHOTOYTOJIbHUKOB.
Onpenenenue  uHTErpaza  OT  (QyHKIUH
KOMIUIEKCHOM MEpPEeMEHHOW 10 3aMKHYTOH
HuTerpaisl 1o kpuoil. Teopema  Komm. Teopema o
3 KOMILIEKCHOM CyliecTBOBaHMM  nepBooOpasHoii.  ®opmyna | KP, YO
IepEMEHHOM Herotona-Jleitoauma. MurterpansHas Qopmyna
Komm. Teopema Mopepa. Jlemma o ctupanHuu
MTYHKTUPOB.
Onpenenenre paBHOMEPHOM CXOIMMOCTH psiaa
BHYyTpu obOnactu. Teopembl Beiiepmrpacca.
[Ipencrasnenue peryasapHoi GyHKIIUHA B KOJIBIIE
B Buae psga Jlopana. Koadpdumments: psna
4 Panpt PETYJIAPHBIX Jlopana. b PasnonI:eHHﬂ B‘b‘b psin HogaHa KP, YO
ymzui 3JIEMEHTAapHBIX byHKIHMH. Teopema
€IMHCTBEHHOCTH pa3ioxkeHuss B pan Jlopana.
W3onupoBaHHble 0COOBIE TOYKH OJHO3HAYHOTO
Xapakrepa.
TeopHs BBIYETOR i Onpenenenue Bbueta pyHkiuu. opmyna Juis
HAaXOXJEHHUS BbIYETA B  0OCOOOW  TOUKe
5 AHAJIUTUYECKOE KP, YO
OJHO3HA4YHOTO Xapakrepa. Teopema Komm o
NPOJIOIKEHNE QYHKIMH BblueTax. Jlemma Kopnana.
Onpenenenue nenoit pynkuuu. MepomopdHbie
byakuuu.  Onpenenenue  JorapuGMUIECKOM
IIPOU3BOJHOM. Teopema Komm-A namapa.
I"apmonunueckue byHKIHH, CBOICTBA
rapmMonnueckux (ynkmuii. Teopema o cpennem
Ut perynsapHbiXx Qynkuii. Teopema o cpegHem
TapMOHHYECKHE IJIE  TapMOHUYECKUX (byHKHHIZ; ITpuHIMn
(byHKIIT TBYX ﬁaKCI/IMYMa MOJYJI PEeryisipHOil  (yHKIUU.
6 HCPEMOHHELX. PUHLMI  MaKCAMYMa M  MHHMMyMa  JUls KP, VO
rapmonnueckoi pynkmuu. Muaterpan Ilyaccona
Onepanuontoe u ¢yHkuus ['puna s orpaHu4eHHON 00JacTu ¢
VCUUCIICHUE

TIBAXK B nuddepeHnupyemMoit TpaHHIICH.
[Mpuntun cummetpuu. MuaTterpan Kpucroddens-
[IBapua. [Ipssmoe u obpaTHOE TIpeoOpa3OBaHMs
Jlamnaca. IIpumeHeHue OIEPalMOHHOIO
UCYMCIIEHUSI JJI1 PEIIEHUs CUCTEM JIMHEHHBIX
mddepeHIranbHbIX YpaBHEHUI C
MTOCTOSTHHBIMH KO3 (UIIMECHTAMH.
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(YO).

dopma TeKyIero KOHTposst — KoHTpodbsHas padora (KP) u yctHbIil ompoc

2.3.2. 3aHATHA CEMUHAPCKOT0 THIA

Ilepedyenp 3aHATHM CEMHHApPCKOTO THUIA MO JIUCIUILIMHE

“Teopus

GYyHKUMA KOMIUIEKCHBIX TEPEMEHHBIX ISl TOPHBIX HHXKEHEPOB~ TMPHUBEIECH B

tabiuiie 5.
Tabnuua 5.
®opma
Ne HaumenoBanue pasnena P
TemaTrka IpakTHYECKUX paboT TEKYIIETO
paznena (Tembl)
KOHTPOJIS
1 2 3 4
KommekcHas nepeMeHHast u KP-1
1 byHKIIUN KOMIUIEKCHOH | BBeieH1ne B KOMILJIEKCHBIN aHan3 VO l
IIEPEMEHHOM
Kondopmuoe otobpakeHue KP-2,
2 u perymnspHas BeTBb | KoH(OpMHBIE 0TOOpakeHHS JIKP-1,
MHOTO3HAYHOU (QYHKITUU YO-2
3 Wuterpainbl o komiuiekcHol | uddepennupoanrie u unTerpupoBanue | KP-3,
IIEPEMEHHON KOMIUIEKCHBIX IIEPEMEHHBIX YO-3
. . KP-4,
4 | Pagel perynsapusix GyHknuit | JlopaHoBckue pa3noxeHus: pyHKIUi vVO-4
Teopus BBIYETOB u
5 AHAITUTUYECKOE BerueTs ¥ uX MPUITOKEHUS KP-5,-5
IPOJOJKEHNE PYHKIIUU
I'apmonnueckue HKLWA
p Py OnepanmonHoe  ucumcienne u  ero | KP-6,
6 | aByx NIEPEMEHHBIX.
MIPUIOKEHUE YO-6
OnepanroHHOE UCUUCIICHHUE
®opma Tekymero KOHTpoiss — KoHTpoibHBIE padoTel (KP-1 — KP-6),

JOMaIIHssA KOHTpoibHas padota (JIKP-1), yerusriit onpoc (YO-1 — YO-6).

2.3.3. JlabopaTopHbIe 3aHATHS

JlaGopatopHsble 3aHaTHs 1Mo auciuiuuHe “Teopust QyHKIIUNM KOMIUIEKCHBIX
MIEPEMEHHBIX JJIS TOPHBIX HH)KEHEPOB” HE MPEAYCMOTPEHHBI.
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2.3.4. lIpumepHasi TeMAaTHKAa KypPCOBBIX pa0doT (IIPOEKTOB)

KypcoBbie paGotbl (mpoekTsl) 1o aucuuiuimHe “‘Teopus QyHKumiA
KOMIUIEKCHBIX IEPEMEHHBIX JIJIs1 TOPHBIX MHXXEHEPOB™ HE MIPEyCMOTPEHBI.

2.4. llepevyeHb y4eOHO-METOAUYECKOT0 00ecTeyeHUus
JJIS1 CAMOCTOSITEJIbHOM PadoThl,
00y4aImuxcs no JUCUUIJINHE (MOXYJIIO)

[lepeyeHp y4eOHO-METOIUYECKOTO OOECIICYCHHS ISl CaMOCTOSITEIbHOMN
paboThI, 00yUYaIOIIMUXCSA TT0 JUCIUIUINHE (MOIYIII0) IPUBEACH B TAOIUIIE 6.
Tabnuua 6.

[lepeuenb yueOHO-METOANYECKOTO

Ne Bun CPC oOecreyeHus: JUCHUIUINHBI 1O BBITIOJHEHUIO
CaMOCTOSATENbHON pabOThI
1 2 3

MGTOILI/I‘IeCKI/IC YKa3aHuAd 1o OopraHn3anu

CaMOCTOSITEIFHOW PaboThl Mo aucuuiuinae “Teopus
(GYHKIMH KOMIUIEKCHBIX TMEPEMEHHBIX ISl TOPHBIX

1 |CPC » =
WHXXEHEPOB”, YTBEPKACHHBIC kadenpoit
reou3M4ecKuX METOJOB TIOUCKOB U Pa3BElKH,
npotokoa Nel4 ot 14.06.2017 r.

Meroanyeckie pPEKOMEHJALUUU IO  BBIMNOJHEHUIO

2 |Konrponbras paora KOHTPOJBHBIX paboOT, YTBEpKIeHHBIE Kadempoii

F€O(1)I/I3I/I‘I€CKI/IX MCTOAOB TIIOMCKOB HW PpPa3BCIKH,

nporokoi Nel4 ot 14.06.2017 r.

Y4eOHO-METOIUYECKUE MaTepHalibl Uil  CaMOCTOSITEIbHOM — paboThI
oOy4aromuxcsi U3 4ucia UHBAIMIOB U JIML C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
3nopoBbs (OB3) nmpenocrasistorcs B popmax, afanTUPOBAHHBIX K OTPAaHUYCHUAM
UX 3JI0POBbS U BOCIIPUATHS UHPOPMALIUU:

JUist a1 ¢ HapyIIEHUSIMU 3pEHUS:

— B [I€YaTHOHN (popMe YBETUUECHHBIM IIPUPTOM,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUis W1 ¢ HapyIICHUSIMH CTyXa:

— B meuaTHo# opme,

— B popMe IIEKTPOHHOTO JTOKYMEHTA.

JUis Au1l ¢ HapyIIEeHUSMH OTIOPHO-IBUTATEIBHOTO alapara:

— B mevatHoi ¢opme,

— B (popMe 3IEKTPOHHOIO JJOKYMEHTA.

JlaHHBIN TepeYeHbh MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYarolInXcs.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

OOmuM BEKTOPOM HM3MEHEHHUS TEXHOJIOTUH OOydeHHs JOJDKHBI CTaTh
aKTUBM3aLMsl CTYJECHTA, ITOBBIIICHUE YPOBHS €TI0 MOTMBAallUM U OTBETCTBEHHOCTH
3a KaueCTBO OCBOEHUS 00pa30BaATEIbHON IPOrPAMMBI.

[Ipu peanuzanuu pa3iUYHBIX BHJIOB y4eOHOW pabOThl MO IHUCUUIUIMHE
“Teopust GYHKIMI KOMIUIEKCHBIX TMEPEMEHHBIX JJii TOPHBIX HWHXEHEpOB”
UCIOJIB3YIOTCSl CIEAYIOLUME 00pa30BaTENIbHBIE TEXHOJIOIMH, NPUEMBI, METOABI U
aKTUBHBIE (DOPMBI OOYUCHUS:

1) pazpabomka u ucnonv3oganue akmuHwvix gopm aekyutl (B TOM YUCIIC U
C IPUMEHEHUEM MYJIbTUMEIUUHBIX CPEICTB):

a) npobremuas 1eKyus,

0) 1eKyus-6u3yau3ayusl;

8) 1eKyus ¢ pazbopom KOHKPEMHOU CUmyayuu.

2) paspabomka u uchonb308anue AaKMUSHLIX GopM NPAKMUYECKUX pabom:

a) npakmuyeckoe 3ausmue ¢ pasdoOpomM KOHKpEemHOU CUmyayuu,

0) bunapHoe 3ausmue.

B coderanuu ¢ BHeayquTOpHON pabOTON B aKTUBHOUN (pOpME BBIMOIHSAETCS
TaK)Ke 00CYKJIEHUE KOHTPOIUPYEMbIX camocTosTeNbHbIX padoT (KCP).

B mpouecce mpoBeneHHs JEKIUMOHHBIX 3aHATUNH M MPAKTUYECKUX PaldoT
IIPaKTUKYETCSd LIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKHUX CPEICTB
(npoekTopsl, UHTEpaKkTHBHBIE A0ckU, NHTepHeT). C ucnonb3oBanueM MHtepHera
OCYUIIECTBJISIETCS OCTYNl K 0a3aM JaHHBIX, MH(OOPMAIMOHHBIM CHPABOYHBIM U
MOMCKOBBIM CUCTEMaM.

JUIst Ui ¢ OrpaHWYEHHBIMM BO3MOKHOCTSIMH 3JI0POBbsI NPEAYCMOTPEHA
OpraHu3alys KOHCYJIbTalMi C UCIIOJIb30BAHUEM 3JIEKTPOHHOU ITOYTHI.

VYienbHbld Bec 3aHATUH, NOPOBOAUMBIX B HWHTEPAKTUBHBIX (POpMax,
npuBeAEH B Tabauue 7.

Tabmuma 7.
Bun sanstus Hcrnonb3yemMble HHTEPaKTUBHBIC KoandecTBo
Cemectp (J1, ITP)
> o0pa3oBaTebHbIC TEXHOJIOTHH JacoB
II [TpoGemHas TeKIus, ISKIHsI-BU3yaTH3aIus, 10
5 JIEKIHS C pa300pOM KOHKPETHOM CUTYaIlun
TP [TpakTrveckue 3aHATHS ¢ pa3dopoM 120
KOHKPETHOW CUTyaluu, OWHApHOE 3aHsATHE
Hroro 30
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4. OHEHOYHBIE CPEACTBA IJISA TEKYIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUN

4.1. ®oHJ OLIEHOYHBIX CPEJICTB JJIsl MPOBeeHUA TeKylleil aTTecTaluu

K ¢opMaM mNHUCbMEHHOrO0 KOHTPOJII OTHOCHUTCS KOHMPO.bHAS paboma,
KOTOpast ABJISIETCSI OJHOM M3 CIOXKHBIX (POPM MPOBEPKH; OHA MOKET MPUMEHSTHCS
JUTSL OTICHKW 3HAHWUW MO 0a30BBIM M BAapPUATHUBHBIM JUCIUIUIMHAM BCEX ITMKJIOB.
KoHTposbHast paboTa COCTOUT U3 HEOOBIIIOTO KOJMYECTBA CPEAHUX IO TPYAHOCTH
3a/7a4 WK 3aJaHuM, TPEOYIOIMMX MOUCKa 0O0OCHOBAHHOT'O OTBETA.

Bo Bpemsi mpoBepKkM M OIEHKM KOHTPOJBHBIX MHUCBMEHHBIX pPabOT
IIPOBOJIUTCS AHATIU3 PE3YJIHTATOB BBIMOJIHEHUS, BBISBISIOTCS TUIIMYHBIE OIIMOKH, a
TaK)Ke MPUINHBI UX TIOSIBIICHHUS.

KontponbHast pabota MOXKET 3aHMMaTh 4YacTh WM TIOJIHOE YydeOHOe
3aHATHE ¢ Pa300pPOM MPaBUIILHBIX PEIICHUHN Ha CICAYIOIIEM 3aHSATHH.

[lepeueHb KOHTPOJIbHBIX PaOOT MPUBEICH HUXKE.

Konmponvnuas paboma 1. BBenenne B KOMIUICKCHBIA aHAIIN3.

Konmponvuas paboma 2. Kondopmubsie 0ToOpaxeHus.

Komwmponvuas paboma 3. JubdepeHrmpoBaHHe W HHTETPUPOBAHHUE
KOMIUIEKCHBIX TIEPEMEHHBIX.

Koumponvnasa paboma 4. JlopanoBckue pa3noxeHus QyHKIHA.

Konmponvnas paboma 5. Ber4eTsl 1 HX MPUI0KCHUS.

Koumponvnasa paboma 6. OniepaliiOHHOE UCUUCIICHUE U €T0 MIPHIOKEHUE.

Kputepun onieHKr KOHTPOJBHBIX paldoT:

— OLEHKAa ‘3a4T€HO” BBICTABJISAETCA CTYNEHTY, €CIM OH IPABUIIBHO
MPUMEHSIET TEOPETUUYECKUE TIOJIOKEHUSI Kypca TIPU PEIICHUH MPAKTUYECKHUX
BOIIPOCOB M 3ajJlay, BIAJCET HEOOXOAMMBIMM HAaBBIKAMH M TMPUEMaMU HX
BBITIOJIHEHHUS, & TAK)KE MTPABUIILHO BBITIOJIHIET pacyeThl KOHTPOJIBHON PabOTHI;

— OIICHKa ‘“‘H€ 3a4TEHO”’ BBICTABIACTCS CTYACHTY, €CIM OH HE 3HaeT
3HAQYUTENBHON YaCTH MPOTPAaMMHOI0 MaT€pUalia, B paCUETHOW YaCTH KOHTPOJIBbHOU
paboThI JOMYCKAET CYIIECTBEHHBIE OIMMUOKH, 3aTPYTHIAETCS OOBICHUTH PACUETHYIO
4acTh, a TaKXKE€ HEYBEPEHHO, C OOJILIIMMU 3aTPYAHEHUSMU BBITIOITHICT 3aJaHUs
WJIU HE CIIPABIIETCS C HUMU CAMOCTOSITENBHO.

K ¢opmaM koOHTpodsi camMoCTOATENbHOM pabOThl CTYJAEHTAa OTHOCHTCS
0OMAWHASL KOHMPOIbHAsL paboma, OIHAa W3 (POpPM KOHTPOJISI YpPOBHS 3HAHUU
CTyJICHTa U OPUEHTUPOBAHMSI €TO B BOMPOCAX, OTPAHUUYEHHBIX 00HEMOM Y4eOHOU
TEMaTUKH.

enu nomaniHel KOHTPOJILHON PabOTHI:

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

— NPOBEPUTH CTEMEHb YCBOCHUS OJTHOM TEMbI WJIA BOTIPOCA;
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— BBIPA0OTAaTh Yy CTyACHTAa YMEHUS W HABBIKK CaMOCTOSITEIIbHON
00paboTKu MaTepuana.

[lepedyenn ToManTHUX KOHTPOJIBHBIX pa0OT MPUBEICH HUXKE.

Lomawnss koumponvras paboma 1. Kongopmnvie omobpasicenus.

Kpurepuu o1ieHKH AOMAIIHUX KOHTPOJIBHBIX PaboT:

— OIICHKA ‘3a4TEHO”’ BBICTABJISETCS CTYACHTY, €CJIM BHITIOJIHEHO HE MEHEe
60% 3amanmit  BapmaHTa, paboTa BBHINIOJHEHA TI0 CTAaHJAPTHOW  WJIU
CaMOCTOSITEILHO ~ pa3pabOTaHHON METOJIWKE, B OCBEIICHWH BOIPOCOB HE
COJICPKUTCSI TPYOBIX OMIMOOK, IO XOJy PEIICHUS CACIIaHbl apTyMEHTHUPOBAHHBIC
BBIBOJIBL;

— OIICHKA “HE 3a4YTEHO’’ BBICTABJISICTCS CTYJICHTY, €CJI OH HE CIIPaBHUJICS C
3ajaHueM (BbINOJIHEHO MeHee 60% 3a1anus), He pacKpbITO OCHOBHOE COJIEpIKaHHE
paboThl, UMEIOTCS TPYyObI€ OIIMOKU B OCBEIICHUU BOIIPOCOB, B PEIICHUM 3aja4, a
TaK e eclii paboTa BHIMIOJIHEHA HE CAMOCTOSITENILHO.

Yemmuwuii onpoc — Hanbomnee pacnpocTpaHEHHBIH METO/ KOHTPOJIS 3HAHUM
yuamuxcs. [Ipu ycTHOM ompoce yCTaHaBIMBAETCS HEMOCPEACTBEHHBIM KOHTAKT
MEXy TMpenojaaBaTeieM M Y4alluMcs, B MPOIECCE KOTOPOTO IMPErnoiaBaTelib
MOJTy9aeT IMMHPOKUE BO3MOXKHOCTH JIJISl U3YyUEHUS WHIUBUAYATbHBIX 0COOCHHOCTEH
YCBOCHHUS yJalTUMUCS y4eOHOTO MaTepuaa.

Ilens ycTHOTO oOmpoca: MpoBepKa 3HAHUM y4YaIIUXCs; TMPOBEpKa yMEHUU
ydamuxcsi myOJuYHO W3JIaraTh MaTepual; (popMUpOBaHHE YMEHHUM MyOJIMYHBIX
BBICTYIUJIEHUN.

Bormpocs! 1u1st mpoBeieHUsT yCTHOTO OIPOca MPUBEICHBI HIKE.

Bonpocwr yemnozo onpoca no paszoeny Nel “Komnnexcuas nepemeHnuas u
DYHKYUU KOMNIIEKCHOU NepeMenHOl .

1. ®opwmbl mnpencTaBieHUS KOMIUIEKCHBIX 4YHCEN: alreOpandeckas,
TPUTOHOMETPHYECKAs, MOKa3aTeIbHasl.

2. T'eomerpuueckas MHTEpPIPETAIUS KOMILIEKCHBIX YHACEIT.

3. Moayns W apryMeHT KOMIUIEKCHOTO uYucia. [JaBHOE 3HaYeHHE
aprymMeHTa KOMIUJIEKCHOTO YHCIIa.

4. T'eoMeTpUYECKUN CMBICI MOAYJISl U apTyMEHTa MPOU3BOIHOM.

Bonpocwvl ycmnozeo onpoca no paszoeny Ne? ““Kounghopmnoe omobpadsicernue
U pecynapHas 6emeb MHO203HAUHOU QYHKYuu’ .

1. Onpenenenrie KoHPOpMHOTO oTOOpakeHus. [Ipumepsl KOHPOPMHBIX
0TOOpaKEHUM.

2. Perynspnas BeTBb MHOTO3HAUHOM (PYHKIIHH.

HemnpepriBHast BETBb apryMeHTA.

Kondopmuoe otobpaxenune W = exp(z).

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

Cdepa Pumana u pacimmpeHHasi KOMIUIEKCHAS TIIIOCKOCTb.
OmnpeneneHre 0THOCBSI3HOM 001acTH.

No bk ow
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8. Mmuorocss3Has 001acTb.

9. Teopema 0 COOTBETCTBUU T'PAHUII.

10. Teopema (mpUHLINIT COXpAHEHUS 0OJIACTH).

Bonpocvr ycmnoeo onpoca no pazoeny Ne3 “Hnmeepanvl no KoMniekcHou
nepemeHHou’ .

1. Onpenenenue npeena MOCIAEIOBATENbHOCTU {Zy} TIPU Z—>00.

2. Kpurepuii Komm ans CcXOAMMOCTH TIOCIEIOBATENBHOCTH {Zp}.
dopmyna ditnepa.

3.  Ompenencuue npeaena ¢pyukiuu f(z) nmpu z—zo.

4. Onpenenenue HenpepbiBHOCTH QyHkiuu f(Z) B Touke Zo.

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

§f(2)dz=0
6. Teopema Komm ¢ :

F(2) =], 1(©)d¢

7. Teopema o cyliecTBOBaHUU NEPBOOOPAZHOM
8. HWurerpan tuna Kommu. UaTerpan Komm.
f(z):i-ig f(&)dg

9. MHurerpanwsHas ¢popmyna Komu: 2rg 62

10. [duddepenumpyemoctb  (HyHKIMM  KOMIUIEKCHOM  MEPEMEHHOM.
Huddepennman GyHKIUM.

11. Vcnous Komm-Pumana. WX 3anmuck B J€KapTOBOH M MOJSPHOM
CUCTEMaX KOOpJMHAT.

Bonpocwer ycmnozo onpoca no pazoeny Ned “Psovl pecynsapuulx ¢pyuxyuii”.

1. HW3zonupoBaHHbIE  OCOOBIE TOYKM  OJHO3HAYHOTO  XapakTepa:
ycTpaHuMasi oco0asi ToUKa, IMoJocC, CYIIeCTBEHHO 0co0as TOUKa.

2. OmpeneneHue peryaspHON (aHATUTHYECKOH, TosioMopdHON) DYHKIIUN
f(z) B o6mactu D.

3. Teopema o cyneprno3uIuu peryispHbIX QyHKITHI.

4, Jlemma 00 0OpaTHOU (PYHKIIUH.

5. Teopema 06 o6paTHOM (HyHKIIUH.

Bonpocet  ycmuozco ompoca no pazoeny Ne5 “Teopus eviuemos u
ananumuieckoe npooodicerue Qynkyuu”.

1. Omnpenenenne BprueTa GyHKIIUU.

2. @opwmyna Ui HaXOXIEHHUS BbUeTa B OCOOOW TOYKE OJHO3HAYHOTO
Xapakrepa.

3. Teopema Komm o Bbuerax.

4.  Jlemma XopnaHna.

Bonpocwvl ycmnoeo onpoca no pazoeny Ne6 “I apmonuueckue gynxkyuu 08yx
nepemennwvix. Onepayuonnoe ucyucienue’ .

5. VYpasuenue Jlamnaca.

6. Tapmonunueckue GyHKIIUU UX CBOMCTBA.
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7. Kpaesas 3anaya {upuxie.

8. Pemenwue 3agaun {upuxie ayis kpyra.

9. ®opwmyna [lyaccona.

10. Kpaeas 3agaua Jupuxiie 1uist MOTYIIIOCKOCTH.

11. dynxuwms I'puna, e€ cBOMCTBA.

12. TlpuHUUI CUMMETPUH.

13. OmnepainmoHHOE UCYHCICHHE, KaK METOJ MHTETPUPOBAHUS JTUHEHHBIX
nuddepeHnanbHbIX YPaBHEHUN € MOCTOSHHBIMU KOAh PUITMeHTaMHu.

Kpurepuu o1ieHKH 3a1IUTHI YCTHOTO OMpoca:

— OIICHKA ‘3aYTE€HO”’ CTABUTCH, €CJIM CTYAEHT JI0CTATOYHO MOJIHO OTBEYAET
Ha BOMPOC, PA3BEPHYTO APTYMEHTHUPYET BBIJBUTAEMBIC MOJOXKEHUS, MPUBOJUT
yOoenutenpHble  TPUMEpHI, OOHApYyXWUBaeT  IMOCIENOBATEIHLHOCTh  aHAIIN3A,
JEMOHCTPUPYET 3HAHUE CIEHHAIBHOW JIUTEpaTyphl B paMKax ydeOHOro
METOJMYECKOT0 KOMIUIEKCA U JIOMOJIHUTEILHBIX HCTOYHHKOB WH(OPMAITUH;

— OIICHKA “HE€ 3a4YTEHO” CTaBUTCS, €CIU OTBET HEIOCTATOYHO JIOTUYECKHU
BBICTPOEH, CTYJIEHT OOHapy>KMBAeT CJIa0OCTh B Pa3BEPHYTOM PACKPBHITUU
po(eCcCHOHANTLHBIX MTOHSATHH.

4.2. ®oHJ OLIEHOYHBIX CPEACTB JISl MPOBEAeHNs POMEKYTOYHOH aTTeCTAlIUN

K dopmam KOHTpoOJIsE OTHOCUTCS 3auem — 3TO (popma MPOMEKYTOUHON
aTTecTallid CTyJeHTa, ompeaensemMas ydyeOHBIM IIJJAHOM TMOATOTOBKH TIO
HampasieHuto BO. 3ader ciaykuT (opmMoil MPOBEPKU YCHEIIHOTO BBINOJHEHUS
CTYJEHTaMH MPaKTUYECKUX pabOT U YCBOEHUSI YU4EOHOro mMaTepuania JeKIUOHHbIX
3aHATHMN.

OneHouyHBbIE CpEACTBA /I WMHBAIWAOB M JIMIl C OTPaHWMYECHHBIMU
BO3MOXKHOCTSIMH  37IOPOBBSl  BBIOMpAIOTCS C Y4YETOM WX WHAMBHIYAIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— MpU HEOOXOJWMOCTH HWHBAJUAAM U JHIAM C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3/IOPOBBbSl  IIPEOCTABIIECTCA JOMOJHUTEIBHOE BpeMs Ui
MOJITOTOBKM OTBETA HA DK3aMEHE U 3a4eTe;

— TpU TPOBEACHUM NPOIEAYPHl OIEHUBAHUS PE3YJIbTATOB OOYUYCHHS
MHBAJIMJIOB M  JUMI C  OIPAaHUYEHHBIMM  BO3MOXHOCTSMU  3JI0POBBS
IpeIyCMaTPUBAETCSl MCIOIb30BAaHUE TEXHUUECKHUX CPEJCTB, HEOOXOJUMBIX UM B
CBSI3M C UX UHIUBUIYaJIbHBIMUA OCOOCHHOCTSIMU;

— T1pu  HEOOXOIUMOCTH JJisi OOyYaroIIUXCs C OTpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37IOPOBBSI M WHBAJIUAOB MPOILEAypa OICHUBAHHS PE3YyIbTaTOB
00Oy4eHus 0 JUCIUIINHE MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oueHMBaHMS PE3YyJIbTATOB OOYUYEHUS HHBAJIUAOB M JIAL C
OTPAaHMYEHHBIMA  BO3MOXHOCTSIMU ~ 3/I0POBbS 1O  JUCHHUIUIUHE  (MOIYJIIO)
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mpeaycMaTpuBaeT npenocTaBicHue uHbopManuu B (popmax, aganTUPOBAHHBIX K
OTPaHUYCHUSM UX 370POBbS U BOCIIPUATHUS HH(DOPMAITUH:

JUist Ut ¢ HApYIIIEHUSIMU 3PEHUS

— B nieyaTHOH (hopMe yBEIUYEHHBIM IPUPTOM,

— B (pOopMe€ 3IEKTPOHHOIO JOKYMEHTA.

JIist TUTT ¢ HAPYIIICHUSIMA CITyXa.

— B mevatHoi dopme,

— B (popMe€ 3IEKTPOHHOIO JOKYMEHTA.

JIjist iy ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTAaTEIBLHOTO anmnapara:

— B nieuatHoi opme,

— B (popMe€ IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepeYeHh MOXKET OBITh KOHKPETH3WPOBAaH B 3aBHUCHMOCTH OT
KOHTHHT€HTa 00y4aromuXcs.

Bormpocs! [u1st MOATOTOBKH K 3a4ETY:

1. KowmmiekcHbie yncia, CBOMCTBA PABEHCTB KOMIUIEKHBIX YHCEIL.

2. @opmbl TPENCTABICHUS KOMIUICKCHBIX YHCEN: airedpanyeckas,
TPUTOHOMETPHUUECKas, MOKa3aTeIbHasl.

3. Omnepanuu CI0KCHHS ¥ BBIYUTAHUS KOMIUICKCHBIX YHCE]T.
Omneparnuu yMHOKEHUS U JCICHHUS KOMIUICKCHBIX YUCEN.
Conpsixk€HHBIC YKCIIA.
['eomeTpuueckas uHTEpIPETAINS KOMIUICKCHBIX YUCE.
Moayib ¥ apTyMEeHT KOMIUICKCHOTO YHCIIA.
['eomeTpryecknii CMBICT MOTYJIS U apTyMEHTa IMTPOU3BOTHOM.
Kopens N-ii cTeneHn n3 KOMIJIEKCHOTO YHCIIA.
10. TlocrnemoBaTenbHOCTH KOMILJIEKCHBIX YHCEI M TOKa3zaTelibHas dopma

© N O~

KOMIUIEKCHOI'O YHCIIa.
11. Omnpenenenrie KOHPOPMHOTO OTOOPAKEHHUSI.
12. Teopema MenbIioBa.
13. KondopmHoe otobpakenue, 3agapaeMoe QyHKIuen W=z2,

14. OoOpatHast GyHKIHS 2= Jw.

15. PerynsapHas BeTBb MHOTO3HAYHOU (hYHKIIUH.

16. HemnpeprniBHas BETBh apryMEHTA.

17. OOGmmit cioco0 BeIICTICHUS PETYISIPHON BETBH.

18. Brimenenue peryisipHOd BETBM MHOTO3HAYHOTO KOMILJIEKCHOTO
jorapudma.

19. ®yunkuwms KykoBckoro.

20. Cdepa Pumana u pacimvpeHHasi KOMIIJIEKCHAs TUIOCKOCTb.

21. JpobHo-nuHeiHas GyHKIHUS U €€ CBOICTBA.

22. MHorocss3Has ¥ OJHOCBsI3HAs 001aCTH.

23. Teopema Pumana 00 0JHOCBSI3HBIX O00JIACTSIX.
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24. TeopemMbl O COOTBETCTBHHM TpaHUI] (TEOPEMBbI O TPHUHIUIAX
COOTBETCTBUS TPAHUI] U COXPAHEHUSI 0OJIACTH).

25. Kpurepuii Ko 1uist cXoquMOCTH TTOCIIEA0BATEIBHOCTH {Z }.

26. HenpepoiBHbIE ()YHKIIUU KOMIUIEKCHON TTEPEMEHHOM.

27. Tlpenen pyHKIMH KOMILICKCHOM epemenHok f(z2).

28. Juddepenurpyemble PyHKIMH KOMILJICKCHOM MEPEeMEHHOM.

29. Ycnosusa Komu-Prumana.

30. VYcnosusa Komm-Prumana B nosisipHON cucteMe KOOpIUHAT.

31. ®yHkiuMM peryspHbie B 00JIaCTH.

32. Teopema 0 CyNepIro3uIuy PEryIIpHbIX GYyHKIIHA.

33. Jlemma 06 oOpatHoi pyukiuu. Teopema 06 oOpaTHOM PyHKITHH.

34. OmnpeneneHue UHTETpaja Mo KPUBOU Y B KOMILIEKCHON MJIOCKOCTH.

35. Teopema Komm.

36. Teopema o cymiecTBOBaHUH MTEPBOOOPAZHOM.

37. ®opmyna Herotona-Jleitbauia u €€ npuMeHeHrne Ha TPUMEpaXx.

38. Hnrerpan tuna Komm. Uuaterpan Kormm.

39. Unrerpansuas popmyna Korm.

40. Teopema Mopepa.

41. Jlemma O CTUpaHUU IIYHKTHPOB.

42. PaBHOMEpHasi CXOJUMOCTh psijia BHYTPH O0IACTH.

43. 1-1m 2-a TeopeMsl Beitepmrpacca.

44. Teopema o npeAcTaBiIeHUN PYHKIMU B BUJI€ CTEIIEHHOTO Psijia.

45. Psn Jlopana.

46. Bripaxxenue koddduimeHToB psaa Jlopana.

47. T'naBHas yacTh psiia Jlopana, mpaBuibHast 4acTh psana Jlopana.

48. Teopema eTMHCTBEHHOCTH.

49. WM3onmpoBaHHas 0cobast TOUKa OAHO3HAYHOTO XapakTepa (yCTpaHuMas
oco0ast TouKa, MoJIt0C, CYIIECTBEHHO 0c00ast TOUKa).

50. Teopema O COOTBETCTBUHU YCJIOBHH ISl W30JUPOBAHHBIX OCOOBIX
TOYEK OJIHO3HAYHOTO XapaKTepa.

51. Tlpumepsl 0COOBIX TOUYEK OJHO3HAYHOTO XapakTepa (ycTpaHuMas
oco0ast TouKa, MPOCTOM MOJIOC, CYIIIECTBEHHO 0C00asi TOUKa).

52. Teopema [lukapa.

53. Teopema Coxoukoro.

54. Omnpenencuue Borueta GpyHkiyu (z).

55. @®opwmyna ajis BBIYUCICHUS BblY€Ta B OCOOOM TOUYKE OAHO3HAYHOIO
XapakTepa, KOTopas SBISIETCS TOJIIOCOM MOpsIKa M.

56. Haxoxzaenue Bb4eTa AJis MPOCTOTO MOIOCA.

57. Teopema Komm o Bbiuerax. [Ipumepbl HaxoXJACHHUS WHTETPAJOB C
nomoliibo Teopemsl Koim o Beiuerax.

58. Jlemma XXopmana.
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59. OrmpeneneHue BbIYeTa B OECKOHEUHO YAATIEHHOM TOUKE.

60. Teopema O paBEHCTBE HYJIIO CYMMBbl BBIYETOB BO BCEX TOYKax
(BKJIFO4asi OECKOHEUHO YAAIEHHYIO TOUKY).

61. Teopema eIMHCTBEHHOCTH. AHAIUTUYECKOE MPOJOJDKEHUE (DYHKIUH
f(z) B o6macte G, uepes D.

62. Teopema €IMHCTBEHHOCTH HEMOCPEACTBEHHOIO AaHATUTHYECKOIO
IPOAOIKCHHUS.

63. AHamuTHuecKoe MIPOJIOJIKEHUE BJI0JTb yTH. [Tpumepnl
aHAJIMTUYECKOTO MPOAOKEHUS! (GYHKIMNA BIOIb MYTH.

64. Teopema MOHOJIPOMHUHU.

65. Lensle pynkun. Mepomopdubie GyHKITUH.

66. IlpaBuibHas cucTeMa KOHTYPOB.

67. Teopema o paznoxeHun MepoMophHON PYHKIIUHU.

68. Ocobas Touka.

69. Teopema Komm-Anamapa.

70. Touku pa3BeTBIICHHUS.

71. IlpuHuun aprymeHTa.

72. Tapmonunueckue QyHKIIUH.

73. OmpeneneHue rapMOHUYECKON (HYHKITUH.

74. Teopema o cpeaHeM Jisi PETYISIPHBIX (QYHKITUN.

75. Teopema o cpeaHeM 11t TApMOHUYECKUX (QYHKITUN.

76. IlpuHIMI MakcUMyMa MOJYJIS IJI PETYISAPHBIX QYHKITHI.

77. IlpuHUMI MakCUMyMa U MUHUMYyMa JJI1 TApPMOHUYECKUX (DYHKIIMIA.

78. Pemenwue 3amaun Jupuxie 1jst Kpyra.

79. ®opwmyna [lyaccona.

80. Snpo Ilyaccona.

81. Pemenwue 3agaun {upuxie Ais MOMYIIIOCKOCTH.

82. MWwnrerpan Ilyaccona u ¢popmyna ['puHa At orpaHUYEHHOM 001acTh ¢
IBaXbI qudPepeHnpyemMoit rpaHuIei.

83. IlpuHumn cuMMeTpuHu.

84. Wnrerpan Kpucroddens-11Isapia.

85. IIpsmoe u oOpatHOE mpeobpa3zoBanus Jlammaca.

86. Pemenune cucremsl auddepeHnnaibHbIX YpaBHEHUH C TTOCTOSTHHBIMU
Ko3(ppuLmeHTaMHU ¢ TIOMOIIBIO ONEPAIIMOHHOTO UCUYHCIICHUS.

Kputepun nosyueHus CTy€HTaMU 3a4€TOB:

— OIIEHKAa ‘“‘3a4TE€HO’ CTABUTCS, €CJIH CTYIECHT CTPOUT CBOM OTBET B
COOTBETCTBUH C IUTAaHOM. B 0OTBeTe NpEACTaBICHBI pa3IWYHbIE MOAXOIBI K
npobiieMe. Y cTaHaBIMBAET COJEPIKATEIbHBIE MEXKIPEIMETHBIE CBSI3U. Pa3BepHyTO
apryMEHTHUPYET BbIJBUIAEMbIE IOJIOKEHUS, MPUBOJIUT yOETUTENbHbIE MPUMEPHI,
oOHapyXHMBaeT IOCJIEI0BAaTEIbHOCTh aHaln3a. BbiBoabl mpaBuibHbL. Peub
rpaMOTHA, MCIHOJB3yeTcsl MpodeccHoHaIbHas JeKcuka. [leMoHCcTpupyeT 3HaHHe
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CIEIUATBLHON JIUTEepaTyphl B paMKax YYEeOHOTO METOJUYECKOTO KOMILIEKCAa U
JOTIOJTHUTETHHBIX UCTOYHUKOB HH(POPMAIIUH.

— OIIEHKA ‘“‘He 3a4TE€HO’’ CTAaBUTCS, €CJIM OTBET HEJOCTATOUYHO JIOTHUYECKH
BBICTPOCH, IUTaH OTBeTa  coOJrojaercs  HermocnemoBareabHO.  CTyIeHT
OoOHapyXHMBaeT cJadOCTh B Pa3BEPHYTOM PACKPBITUH TPO(HECCHOHATBHBIX
NOHATUH. BplgBUTaeMble TOJIOKEHUS JEKIAPUPYIOTCS, HO HEAOCTATOYHO
aprymeHTupytorcs. OTBET HOCHUT TNPEHMYIIECTBEHHO TEOPETUUYECKHM XapakTtep,
IPUMEPHI OTCYTCTBYIOT.

5. IEPEYEHb OCHOBHOI M JONMOJIHUTEJbLHOM
YUYEBHOW JUTEPATYPBI, HEOBXOUMOI 1151 OCBOEHM S
JUCLMILJIMHBI (MOIY.JI5T)

5.1. OcHOBHas JIUTEPATYpA

1. CemnukoB A.I'., TuxonoB A.H. Teopuss (yHKUMI KOMIIJIEKCHBIX
NEepeMEHHBIX: YUeOHUK Mg cTyAeHTOB / nmoj pea. Tuxonosa A.H., Unsuna B.A.,
CemaukoBa A.I'. — 6-¢ u3n., crep. — M.: @usmatiur, 2006. — 335 c. (104)

2. baxsanos H.C., XXugxos H.II., Ko6enpkoB I'.M. UucneHHble METOMIBI.
ydueOHOe mocoOue sl CTyA€HTOB (hu3.-MaT. CIell. BY30B. — 9-€ u3l. — M.:
bunowm, 2007. — 636 c. (60)

3. IlanteneeB A.B., SkumoBa A.C. Teopuss (yHKIHMI KOMILIEKCHOTO
MEPEeMEHHOTO W  ONEPAIlIOHHOE HWCYHUCIICHHE B TMpuUMepax ©  3ajadax
[DnexTpoHHBIN pecypc]: yuebHoe mocobue. — nekrtpoH. gaH. — CII6.: Jlanp,
2015. — 447 c¢. — Pexum pocryma: http://e.lanbook.com/books/element.php?
pll_id=67463.

4. IlpuBamoB W.M. Bpenenue B Teopuio (YHKIHN KOMIUIEKCHOTO
MEPEMEHHOT0 [DJeKTpOHHBIA pecypc]: yueOHuk. — OnektpoH. gaH. — CIIO.:
Jlanp, 2009. — 432 c¢. — Pexum pgoctyma: http://e.lanbook.com/books/
element.php?pll_id=322.

*[pumeuanue: B CKOOKAaxX yKa3aHO KOJMYECTBO DSK3EMIUIIPOB B
oubmmorexke Kyol'Y.

I[JIH OCBOCHHMA JUCHUIINIMHBI WMHBAJIWJAaMKU KW JIMOAMH C OIpaHWMYCHHBIMU

BO3MOXXHOCTSIMU 37I0POBbSI UMEIOTCS U3/IJaHUS B SJIEKTPOHHOM BHUJIE B JICKTPOHHO-
oubnuoteunbix cucremax “Jlanp” u “FOpaiit”.
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5.2. JlonoJIHUTEeJIbHAA JIUTEPATYPA

1. Baxsamo H.C., XXuaxos H.II., Ko6enbkoB I".M. UnciaeHHbIe METOIBI:
ydeOHOoe mocoOue sl CTyAeHTOB (hu3.-MaT. CIell. BY30B. — 2-¢ u3l. — M.:
duszmatiut, 2001. — 630 c. (133)

2. CsemnukoB A.I'., TuxonoB A.H. Teopus (QyHKUMIA KOMITJIEKCHBIX
nepemeHHbslx. — M.: Hayka, 2001. — 319 c.

3. JlaBpentheB M.A., Illa6ar b.B. Mertoabsr Teopuu (QyHKIUN
KOMIUIEKCHOT'O TIEPEMEHHOr0: yueOHoe nocodue s yH-ToB. — M.: Hayka, 1987.
— 688 c.

4. CnpaBoyHuK reodusrka. BerancnurenpbHas MaTeMaTUKa U TEXHUKA B
pasBenouyHoi Treodusuke / mox pen. Jmurpuesa B.M. — M.: Henpa, 1982. —
222 C.

5. Bposun A.YO., Muxanesa JI.B., Myxuna B.M. Beiciias maTemaruka.
CranmapTHble 3aja4ll C OCHOBAaMHU TEOpHWH [JDJIEKTPOHHBIA pecypc]: ydeOHoe
nocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2009. — 186 c¢. — Pexxum poctyma:
http://e.lanbook.com/books/element.php?pll_id=45.

6. Mpemmkuc A.JI. Jleknuu 1o BBICHICH MaTeMaTWKe [DJICKTPOHHBIH
pecypc]: yueObHoe nocobue. — DnekTpoH. nan. — CII6.: Jlanb, 2009. — 689 ¢. —
Pexum noctyna: http://e.lanbook.com/books/element.php?pll_id=281.

5.3. llepuoanyeckue u3aaHusi

1. Bectnuxk MI'Y. Cepust: MatemaTuka. MexaHuka.

2. Bectuuk CIIOI'Y. Cepus: [Ipuknannas matemaruka. MupopmaTtuka.
[Ipoueccsl ynpaBieHus.

3. Juddepennuanbupie ypaBHECHHUS.

4. KypHan BRIYUCIUTEIHHON MAaTEMaTUKH U MaTeMaTHUYE€CKON (DU3HUKH.

5. Hsectus PAH. Cepusi: Maremarnueckas.

6. Marematuka. Peeparusnsiii xxypnan BUHUTH.

7. MaremaTu4yeckoe MOJIeTUPOBaHUE.

8. MaremaTtnueckoe 0Opa3oBaHUE.

9. [IlpuknanHas MaTeMaTHKa U MEXaHHKA.

10. T'eonorus u reo¢usuka: HayuHbii xypHan CO PAH.

11. T'eomorus Hedbtm u raza: HayuyHo-TexHWUYeCcKHUH  KypHAI
MunucTepcTBa NPUPOIHBIX PECYPCOB U dKoI0ruu Poccuiickoint Penepanuu.

12. Teodpusnueckuit BecTHUK. MHPOpMarmonHnsiil 6romierens EATO.

13. T'eodusuka. Hayuno-rexuuueckuii xypnai EATO.

14. Teomorus, reodusmka, pa3pabOoTKa HEPTIHBIX MECTOPOXKICHUN.
HayuHo-TexHn4YecKkui ;KypHai.
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6. IEPEYEHDb PECYPCOB UH®OPMAIINOHHO-
TEJJEKOMMYHUKAIIMOHHOM CETH “UHTEPHET”,
HEOBXO/IUMBLIX JIJIs1 OCBOEHMSA JNCHUIIVIMHBI (MOY JIS1)

1.  http://moodle.kubsu.ru/ cpena MoayabHOrO TMHAMHUYECKOTO OOyUYEHUS
KyoI'Y

2. www.eearth.ru

3.  www.sciencedirect.com

4.  www.geobase.ca

5.  www.krelib.com

6. www.e-science.ru/math/

7. www.benran.ru/ — 6ubnuoTeka ecrecTBeHHbIX Hayk PAH

8. archives.math.utk.edu— apxuB, karajor MareMaTHYECKHUX PECYpPCOB U
00pa3oBaTebHBIX MaTEPUAIOB

7. METOJAUYECKHUE YKA3AHMS JJI51 OB YUAIOIIUXCS
10 OCBOEHUIO JUCHUTIJIMHBI (MOIY.JIST)

TeopeTnueckue 3HaHUS IO OCHOBHBIM paszzenaM kypca “Teopust pyHkumii
KOMIUIEKCHBIX IIEPEMEHHBIX JJI1 TOPHBIX MH)KEHEPOB™ CTYJIEHTHI IPUOOPETAIOT HA
JEKIHUAX M TPAKTUYECKUX 3aHATHAX, 3aKPEIUBIIOT W PacIIMpPSAOT BO BpeMs
CaMOCTOSITENIBHOM pabOTHl.

Jlexumu mo kypcy “Teopuss (yHKUMI KOMIUIEKCHBIX HEPEMEHHBIX IS
TOPHBIX HMH)KEHEPOB” TMPEACTaBISAIOTCA B BUJE OO30pOB C JAEMOHCTpaluen
Ipe3eHTalUi MO OTJAEIbHBIM OCHOBHBIM TE€MaM MPOrPaMMBbI.

Juist yrioyOneHuss W 3aKperuieHHs TEOPETUYECKMX 3HAHUM CTyAeHTam
PEKOMEHIYETCSI BBIMIOJHEHHUE OIPEAEICHHOr0 00beMa CaMOCTOSITEIbHOM pabOoThI.
OOmuit 00beM YacoB, BBIACIECHHBIX NJIsi BHEAYJUTOPHBIX 3aHSATHI, COCTaBISET
39,8 gaca.

Bueayautopnas padota no gucuuruinae “Teopus QyHKIIUNA KOMIUIEKCHBIX
NEePEMEHHBIX JJIsI TOPHBIX MHXKEHEPOB™ 3aKIIFOUAETCS B CIIECIYIOIIEM:

— TIOBTOPEHHME JIEKIIMOHHOTO MaTepuajga H MpopaboTKa ydeOHOro
(TeopeTHuecKoro) Marepuana;

— IIOATrOTOBKA K IPAKTUYECKUM 3aHATHM;

— BBINOJHEHUE HWHAMBUAYAIbHBIX 33JaHUil (IOJArOTOBKAa COOOILEHUH,
Mpe3eHTaIN );

— HalWCaHWE JOMAaIlTHEH KOHTPOJBHON pPaboThl (KOHTPOIHUPYEMOW
CaMOCTOSITEIILHOW Pa0OTHI);

— IOATOTOBKA K TEKYIIEMY KOHTPOJIIO.
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Jis  3aKkperyieHuss  TEOpPETHUECKOro  MaTepuaja M BBINOJIHEHUSA
OPaKTHUYECKUX padOT MO AUCHMILNIMHE BO BHEy4eOHOE BpeMsl CTyACHTaM
MPEIOCTABIIAECTCS BOZMOKHOCTh MOJIb30BaHus oubianorexoit Kyol'y, Gubnuorexoit
reoJIoruYeckoro  (axkynprera, BO3MOXKHOCTSIMU  KOMIIBIOTEPHOTIO  KJlacca
dakynpTeTa.

N TOroBeI1 KOHTPOJIb OCYLIECTBIIAETCS B BUJE 3a4eTa.

Kontponupyemoii camoctosrensHoit paboroit (KCP) mo aucnummuze
“Teopust GyHKIUN KOMIUIEKCHBIX TIEPEMEHHBIX ISl TOPHBIX MH)XXEHEPOB™ SIBJISICTCS
pacuer JoMalirHed KOHTPOJIbHON paboTHI.

KoHnTtposibHbIe pabOTHI B By3€ MOTYT OBITh:

— ayJIUTOPHBIMHU (BBITIOJHSEMBIE BO BpeMs ayAUTOPHBIX 3aHATHH B
IPUCYTCTBUH MPENOIABATENS);

— JIOMAIIHUMU, KOTOPBIE 33/1aI0TCS HA JIOM K OIPEICIIEHHOMY CPOKY;

— TEKYIIUMHU, LEIbI0 KOTOPBIX ABJISIETCSI KOHTPOJIb 3HAHUH 0 TOJIBKO YTO
IIPOMACHHOMN TEME;

— HK3aMEHAIIMOHHBIMHU, OLIEHKA 110 KOTOPBIM UMEET CTaTyC UTOTOBOM.

TpeboBanust K ayAUTOPHBIM U JOMAIIHUM KOHTPOJIbHBIM paboTam:

— o(OpMJICHHBIA TUTYJIBLHBIN JIUCT;

— MOJPOOHOE OMMCAaHUE METOAUK PacueTa;

— pacuer 3a7jauu 0 UHAUBUAYaIbHOMY BapUaHTY,

— CITMCOK HCIIOJIb3yEeMbIX HCTOUYHUKOB.

3amuTa KOHTPOJIUPYEMOM CaMOCTOSITeJIbHOM paboThI (KCP)
OCYLIECTBJISIETCS HAa TMPAKTUYECKUX 3aHIATHSIX B BHIE coOeceloBaHUsl C
00CyX/I€HHEM OTIEJIbHBIX €r0 pa3/esioB, MOJHOTHl PACKPHITUS TEMbI, HOBU3HBI
UCITOJIB3yeMOU HH(POPMAIIUH.

B ocBoeHHMM MUCIUTIIMHBI WHBAIMAAMH W JIMIIAMH C OTPAaHWUYCHHBIMHU
BO3MOYKHOCTSIMU 3/I0pPOBbsI OOJIbIIIOE 3HAYEHUE MMEET WHAUBHUAyalbHas yuyeOHas
paboTa (KOHCYJIbTAIlMN ) — JIOMOJTHUTEILHOE Pa3bsICHEHNE YUeOHOr0 MaTepuaa.

NunuBuyanbHble  KOHCYJIbTAlMM TIO TIPEAMETY SBJSIOTCS  BaKHBIM
(bakTopoM, CHOCOOCTBYIOLIUM HHIUBUAYyATH3alUU OOYYEHHS M YCTaHOBJICHHIO
BOCIIUTATEIbHOTO KOHTAKTAa MEXKIY MPENoJaBaTesieM U 00y4aroluMCcsi HHBAJIUIOM
WM JIUIIOM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI.

8. NIEPEYEHB HH®OPMAIIMOHHBIX TEXHOJIOTHIA,
UCHOJIL3YEMBIX TPM OCYUIECTBJIEHUU OBPA30BATEJLHOT'O
MPOLIECCA MO JUCHMUIIIUHE (MOJYJIIO)

8.1. [lepevyenb NHPOPMAITMOHHBIX TEXHOJIOTHI

Hcnonp30BaHne 3JIEKTPOHHBIX MPE3EHTAUUW NPU NPOBEACHUU 3aHATHU
JIEKLIMOHHOTO TUIA U MPAKTUYECKUX PadoT.
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8.2. Ilepeyenb HEOOXOAUMOI0 MPOTrPAMMHOTI0 O0ecredeHUust

[Tpu ocBoenun kypca “Teopust GyHKIUN KOMIUIEKCHBIX TMEPEMEHHBIX IS
TOPHBIX WHXEHEPOB” HCIOJNB3YIOTCS JIMIICH3MOHHBIE TMPOTPaMMBI  OOIIETO
Ha3Hayenus, Takue Kkak Microsoft Windows 7, maker Microsoft Officce
Professional (Word, Excel, PowerPoint, Access), mporpamMmbl JIeMOHCTpAIUH
Buzgeo marepuanoB (Windows Media Player), mporpamMmbl Ui 1€MOHCTpALUU U
co3manus npeserranuii (Microsoft Power Point), Statistica Base 10 for Windows,
MathCad University Classroom Perpetual.

8.3. [lepeueHb HEOOXOAMMBIX HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. DnexktpoHHass  OuOnamoTewyHass  cucTeMa  uW3jaareinbcTBa  “‘JlaHp”
(www.e.lanbook.com)

2. DnexkTpoHHas OuOIMoTeyHas cucteMa ‘“YHuBepcuTeTckas bubmmoreka
ornain” (Www.biblioclub.ru)

3. DnekTpoHHas onbmuoTeuHas cucrema “ZNANIUM.COM”
(www.znanium.com)

4. DnexTpoHHas OubMoTeuHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)
5. Enunas WUHTEPHET- o6ubnnoTeka JEKLHMA “JIekTopuym”

(www.lektorium.tv)

9. MATEPUAJILHO-TEXHUYECKASI BA3A, HEOBXOJUMASI
JUIS1 OCYLECTBJIEHUSI OBPA30BATEJBHOI'O MPOLIECCA
MO JUCLHUIIJIMHE (MOJYJIIO)

MarepuanbHO-TEXHUYECKOE 00ecreueHne

Bug pabot
JUCLUIIIMHBI (MOJYJIs1) U OCHAIIEHHOCTD

Ayautopus Uisl TPOBEICHUS 3aHITHI JIEKIIMOHHOTO THIIA,
OCHAIlIEHHAs] IPE3EHTALMOHHON TEXHUKON (IIPOEKTOp, dKpaH,
HOYTOYK) ¥ COOTBETCTBYIOIIUM IPOTPAMMHBIM 00€CTICUCHUEM
(TuIeH3NOHHBIC mporpaMMbl OOIIET0 Ha3HAUCHUs, TaKWe Kak
3aHaTus JIEKIIMOHHOTO | Microsoft Windows 7, maker Microsoft Officce Professional
THUIIA (Word, Excel, PowerPoint, Access), MIPOrPaMMBbI
nemoHcTpanuu Buaco marepuano (Windows Media Player),
nporpamMmsbl i1 ACMOHCTpallud MW CO3JaHUSA Hpe3eHTaHHﬁ
(Microsoft Power Point), Statistica Base 10 for Windows,
MathCad University Classroom Perpetual

Ayputopus Uil NPOBEIEHHUS 3aHATUN CEMHHAPCKOrO THIIA,
OCHAIIIEHHAs] NTPE3EHTAllMOHHON TEXHUKOW (IPOEKTOp, JKpaH,

3aHATUSL  CEMHHApPCKOro
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TUIIA HOYTOYK) ¥ COOTBETCTBYIOIIUM MPOTPAMMHBIM 00eCTIeYeHUEM
Texymmun KOHTpPOJIb,

Aynuropus Ui TPOBEICHUS TEKYIIETO KOHTPOJIIS,
IIPOMEKYTOUHAS .

AYAUTOPUA OJId MPOBCACHUA IPOMECIKYTOUYHOU aTTCCTAllUU
aTTecTalus

CamocrosiTenbHas paboTa

Aynuropust IS CaMOCTOSITENIBHOM — pabOThI  CTYIEHTOB,
OCHAIIICHHAs] KOMIBIOTEPHONM TEXHHUKOM € BO3MOXHOCTBIO
NOJAKJIIOUeHUs K cet “HHTepHET”, ¢ COOTBETCTBYIOIIUM
MpPOTpaMMHBIM  O0€CIEYeHHEM, C MPOTrPaMMON IKPAHHOTO
yBENIMYEHUS M OOECMEUYEHHBIH JIOCTYIIOM B 3IJIEKTPOHHYIO
nH(}OPMaIIMOHHO-00pa30BaTENBHYIO CPEy YHHUBEPCUTETA
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PEINEH3UA
Ha pabouyIo MPOrpamMmy AUCHUILTAHBI
“TEOPUA ®YHKINI KOMILIEKCHBIX TIEPEMEHHBIX
JJISA T'OPHBIX UTHXXEHEPOB”

Hucuumnuna “Teopust GyHKIUNA KOMIUIEKCHBIX NEPEMEHHBIX ISl TOPHBIX
WHXEHEPOB~  BBEIEHA B Yy4yeOHbIE IUIAHBl [OATOTOBKHA  CIELHAINCTOB
(cenuanbHOCTh 21.05.03 “TexHOJIOTUS r€0JIOTHYECKOUN pa3BeaKu”
cnenuanu3auusa “I'eodusnyeckre MeTOAbl MOUCKA U Pa3BEIKHM MECTOPOKICHUMN
mojie3HbIX Huckomnaembix’’) corinacHo GI'OC BO, nukna b1, uHaeKC TUCIUATLIMHBI
— b1.b.37, unTaeTcs B 11eCTOM CEMECTpE.

[IporpamMma comepX HUT Bce HEOOXOAMMbIE pa3Aeibl, COCTaBJICHAa Ha
BBICOKOM Hay4HO-METOJMYECKOM YpPOBHE M COOTBETCTBYET COBPEMEHHBIM
TpeOoBaHUsSIM.  YueOHO-MeToAuYeCKoe U HHGPOpPMAIMOHHOE  OOecleueHHe
JUCLUIUIMHBL YYUTHIBAET BCE OCHOBHBIE COBPEMEHHBIE HAyYHbIE M Hay4YHO-
METOJMYEeCKHEe  pa3pabOTKM  3TOr0  pasjena  MaTeMaTUKH,  COJEPXKUT
MPEJICTABUTENBHBINA CIIMCOK OCHOBHOW, JIONOJHUTEIBHOW JIUTEPATYPHI, & TAKKE
CCBUIKM Ha CHPaBOYHO-OMONIIMOrpadUyuecKyto JUTEpaTypy, Ha MEPUOJUYECKUE
U3JIaHUs, & TAK)KE HA BaKHBIE HMHTEPHET-PECYPCHI, UCTIOJIb30BAHUE KOTOPBIX MOKET
3HAYUTENIbHO PaCIIMPUTh BO3MOKHOCTH 00pa30BaTeNIbHOTO MpoIiecca.

B nporpamme umeercss oOMMPHBIA OJOK OLEHOYHBIX CPENICTB TEKYIIETO
KOHTpPOJIS YCIIEBAEMOCTH M TPOMEXKYTOYHOM aTTecTalid, B TOM 4YHUCIE — JIA
OLICHKM KayeCTBA MOATOTOBKH CTYACHTOB.

PabGouas mnporpamma aucuMmuiuHbl “‘Teopus (YHKUMNA KOMILIEKCHBIX
MEPEMEHHBIX ISl TOPHBIX WHKEHEPOB~ pacCMaTpPUBAET OCHOBBI TEOPUHU (HYHKIIUN
KOMIUIEKCHOT'O MEPEMEHHOI0 U PEKOMEH]IyeTCs K BBEJICHHUIO B yUeOHBIN Mpoliecce
MOATOTOBKH CTYJACHTOB Ha reojiorundeckoM (axkynprete Kyol'V.

JloueHT Kadenapel MPUKIAAHON MaTeMaTUKU
®I'bOY BO Ky0I'VY, k. ¢puz.-maT. HayK Kanaiiguna I'.B.

« » T.
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PELLEH3USA
Ha pa0o4yyl0 NPOrpaMmy M CHUILTHHBI
“TEOPHUS ®YHKIINI KOMIIJIEKCHBIX IEPEMEHHBIX
JJISA TOPHBIX UTHXKEHEPOB”

Hucuumnuna “Teopust GyHKIUNH KOMIUIEKCHBIX NEPEMEHHBIX ISl TOPHBIX
WH)KEHEpOB”  BBeJeHA B  y4eOHBIE IUJIaHBI  IOJTOTOBKU  CIEIHUAJINCTA
(cnenuaibHOCTh 21.05.03 “TexHonorus re0JIOTUYECKON pa3Beaku’”’
cnenuanu3anusa “I'eodusnyeckre MeTOAbl MOUCKAa U Pa3BEIKH MECTOPOKICHUMN
nose3HbIx uckomaemeix”’) corstacHo ®I'OC BO nukna b1, uaaekc AUCIUTIIIUHBI —
b1.b.37, unTaercs B 1I€CTOM CEMECTpE.

JlucuuiuinHa MpeaycMOTpeHa OCHOBHOM 00pa30BaTENIbHOM IMPOTpaMMO
(OOII) KyoI'Y B 06béme3 3auetHbix eaunwni] (108 yacoB, UTOTOBBINM KOHTPOIb —
3a4er).

HeoOxomumMocTh HW3ydeHUsT TaKOW JUCHMIUIMHBI CTYAEHTAMH, KOTOPBIC
MocJie OKOHYAaHMS YHUBepcutera OyayTt paborath B KpacHomapckom Kpae,
YUYUTBIBAS  BBICOKYIH) TMOTPEOHOCTh Kpas B  HMHXXEHEPHO-Teo(hU3NYeCKOM
obecrieueHnn paboT, HE BHI3LIBAET COMHECHHUSI.

Hucrunmaa “Teopus GyHKINNA KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WHXXEHEPOB” COOTBETCTBYET denepalibHOMY I'ocynapcTBeHHOMY
oOpa3zoBarenbHOMY CTaHAapTy BbIciiero ooOpazoBanus (PI'OC BO) mo
crienranbHOCTH 21.05.03 “TexHOoI0rus reoIorn4ecKon pa3BeaKu’ .

[Iporpamma conepXUT BCe HEOOXOIUMMBIE pa3lieiibl, OHAa COCTaBlieHA Ha
BBICOKOM HAy4YHO-METOJIMYECKOM YPOBHE U COOTBETCTBYET COBPEMEHHBIM
TpeOoBaHUSIM.  YueOHO-MeToAuYeCcKoe ¢ HH(POPMAIMOHHOE  OOecCIeueHHe
JUCLIUIUIMHBL YYWUTHIBAET BCE OCHOBHBIE COBPEMEHHBIE HAy4HbIE M HAay4YHO-
METOJMYECKHE Pa3pabOTKU ATOr0 paszjeina MaTEeMaTUKH, COJEPKHUT OOIIMPHBIN
CIIMCOK OCHOBHOM W JIOMOJIHUTEIBHOMN JUTEPATYpPhl, a TAKKE CChUIKM Ha Ba)KHbIC
MHTEPHET-PECYPChI, UCIOJIB30BAHUE KOTOPBIX MOXET 3HAUYUTEIIBHO PACIIUPUTH

BO3MOXHOCTHU 06p330BaTCJ'II>HOFO mmponecca.
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B mporpamme mmeetcss oOMMPHBIA OJOK OIEHOYHBIX CPENICTB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH W TMPOMEKYTOYHOW aTTeCTallii, B TOM YHUCIE — IUIA
OIICHKU KaueCTBa MOJATOTOBKH CTYACHTOB.

PaGouas mnporpamma auciuIuiuHbl “Teopuss (QYHKIMN KOMIUIEKCHBIX
MEPEMEHHBIX I TOPHBIX WHKEHEPOB~ PEKOMEHIYEeTCS K BBEICHHUIO B YUCOHBIN

poliecc MOATOTOBKU CTYICHTOB Ha reosiornueckoM (paxynbrere Kyol'y.

['eHepanbHBIN JUPEKTOP
000 “Hedrerazoas MIPOM3BOICTBEHHAS
sKcneauIus”, 1.T.H., mpodeccop IO.B. Kononnés

« » T.
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