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1. HEJIM U 3AJAYN U3YUYEHUSA JUCHUITJIMHBI

1.1. Henu n3yyeHUus1 IMCUUNINHBI

Hucuunnuna “Teopust GyHKIUI KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WHXCHEPOB” SBISIETCA OJHMM H3 BAXHbBIX KYpCOB JUISI HM3YyYEHHUS OCHOBHBIX
pa3lenoB pa3BeOYHOM Teo(PU3MKH, IIMPOKO TMPUMEHAEMOW MpU TOHUCKaAX
He(TEra3oBbIX MECTOPOXKICHUH, T€0JIOTUYECKOM KapTUPOBAHUHU, B PEILICHUU 3aja4
WHXEHEPHOU I'€OJIOTUH.

enp w3ydeHuss AucuuIiUiuHbBL “Teopuss (YHKIUH  KOMIUIEKCHBIX
MEPEMEHHBIX ISl TOPHBIX MHXKEHEPOB” — O3HAKOMIIEHHE CTYJEHTOB C OCHOBaMH
Teopuu (PYHKIMM KOMIUIEKCHBIX TEpPEMEHHBIX: Tu(depeHnpoBaHueM (PyHKIIHUMA
KOMIUIEKCHBIX ~ MEPEMEHHBIX, IOCTPOEHHUEM  KOH(OPMHBIX  OTOOpakKeHU
IpoCTEHIKX 00J1acTeil, BEIUUCICHUEM KOMIUIEKCHBIX MHTETPAjioOB, Pa3sioKEHUEM
byukuuii B psag Jlopana; ¢ NpUKIAIHBIMM AaCMEKTaMU 3THX MaTEMaTUYECKUX
KOHIICTIIINN.

1.2. 3axaum u3yyeHus AUCHUTLTUHBI

B cooTBeTcTBMM C TOCTaBJICHHOW IIEJIbI0 B TMpPOIECCe W3YYCHUS
quciuIInHbl - “Teopust QYHKIMHA KOMIUIEKCHBIX TIEPEMEHHBIX IS TOPHBIX
WHXEHEPOB™ pEIIAIOTCs CIEAYIOIINE 3a/1a4Uu:

— 3HAHWE MaTEMaTUYECKUE MOJENH (PU3UUECKHUX SBJICHUM MPU U3YUCHUU
36MHOM KODBI;

— OBJIaJiIcHUE OCHOBHBIMHU TIOHSATHUSIMH KOMIUIEKCHOTO aHamu3a W
METOJIJaMU KOMITJIEKCHOTO aHaIM3a JUIs UCCIICIOBAHMS U PEIICHUS 3a7a4 aireOpsl,
aHanu3a, TuQdepeHIMaIbHBIX YPABHEHHI;

— YMEHHUE NMPUMEHATh METOJIbI 00pa00OTKU MH(POpPMAIUH, TTOJTydaeMO MPU
reopu3MUecknx WCCIECJOBAHUSIX C TIOMOIIBI0 METOJOB TeopuHu (PyHKIMH
KOMITJIEKCHBIX TICPEMCHHBIX;

— npuodpeTeHue HABBIKOB MPOCKTUPOBAHUS OTJIETTBHBIX
BBIYHMCIIUTENFHBIX METOJIOB I PEIICHUS TOCTABICHHBIX KpPAaeBBIX 3a7ad B
reopusuke C TNPUMEHEHHEM METOJOB Teopuru (YHKIHMH  KOMIUIEKCHBIX
MIEPEMEHHBIX U ONEPAIlHOHHOTO UCUUCIICHUS;

— O3HAaKOMJICHHE C TMPWIOKECHUSIMH TEOPUU (PYHKIMA KOMIUIEKCHBIX
NEPEMEHHBIX MpPU TMOCTPOEHUU MOJENEH €CTeCTBO3HAHUS U MCCIIEJOBAaHUU
bu3NYEeCKUX SBICHUI.

Ob6bexkTamu pohecCHOHATFHOM ASSITEFHOCTH BBIITYCKHUKOB, OCBOMBIITNX
IporpaMMy CIICIUATUTETa, SBISIOTCA TOPHBIE MOPOJABI M TEeOJIOTUYECKUE Tella B
3eMHOU KOpE, TOPHbIE BEIPAOOTKHU.



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

Huctumiuna “Teopus GyHKUUNA KOMIUIEKCHBIX MEPEMEHHBIX IS TOPHBIX
WHXEHEPOB~  BBEJIEHa B y4yeOHblE IUIaHBl MOATOTOBKUA  CIELHAIHUCTOB
(cnenuanbHOCTh 21.05.03 “TexHnonorus re0JIOTUYECKOU pa3BenKku’
cnenuanu3anus “I'eopusznueckre MeTOAbl HCCICIOBAHMS CKBAXXHUH) COTJIACHO
dI'OC BO, otHocutcst k Omoky b1, k 0a30Boi 4acTu, MHJEKC MUCIUILIMHBI —
b1.b.37, unTaercs B IeCTOM CEMECTPE.

[IpeamiecTByromye CMEKHbIE AUCLMIUIMHBI JIOTHYECKH U COJEP KATEIIbHO
B3aMMOCBSI3aHHBIE C M3y4YeHUEM JaHHOW aucuuiumHbl: b1.5.06 “Maremartuka”,
b1.b.08 “®dusuka”, b1.b.13 “Undopmatuka B reomoruu”’, b1.b.14 “Oxonorus”,
b1.5.24.01 “T'eonorus”,  b1.5.29.01 “Onextpopaszsenka”,  b1.5.29.02

“MarnurtopasBejaka’, b1.5.29.03 “I"'paBupazBenka’, b1.5.29.04
“CelicmopazBeaka’.

[Tocnenyromue MUCIMIUIAHGI, 11 KOTOPBIX JaHHAS TUCIUTIINHA SIBISETCS
MPEAIIeCTBYIOMIEH, B COOTBETCTBUU C y4eOHBIM TIJTAHOM:

b1.5.33 “Maremarnueckoe monenupoBanue B reopusuke”’, b1.b.34 “Ilpuknannas
terodpusuka B reosnoruueckux cpenax”’, bl1.b.35 “Hedtsanas mnonzemuas
rugpoaunamuka’,  b1.B.JIB.03.01 “KoMIiekcupoBaHue  reo(pu3nuecKux
METO/0B”.

JucuumuiiHa npeaIycMOTpeHa OCHOBHOM 00pa30oBaTENIbHOM IMPOTpaMMOi
(OO0IT) KyoI'Y (cmeumanbHocTh 21.05.03 “TexHojorus IeoJIOrHYECKON
pa3Benkn”’) B 00bEMe 2 3adeTHbIX eauHuI] (72 4yaca, MTOTOBBI KOHTPOJIb —
3auer).

1.4. IlepeyeHs NUIAHMPYEMBIX pe3yJabTaTOB 00y4YeHHS
10 JUCUHMILVIUHE (MOAYJII0), COOTHECEHHBIX C IVIAHUPYEMbIMH
pe3yJbTaTaMu 0CBOCHHA 00pa30BaTeJIbHOM NMPOrPaMMbI

[Iponiecc wusydenuss aucruruimHbl  “Teopuss (QyHKIUNE KOMIUIEKCHBIX
MEPEMEHHBIX VISl TOPHBIX MHKEHEPOB~ HAMpaBlIeH Ha (OPMUPOBAHUE IIIEMEHTOB
ciaenyromux komnereHud B cootrBeTcTBUU ¢ PI'OC BO mo cnenuaibHOCTH
21.05.03 “TexHOa0TUs T€OJOTUUYECKON pa3BeaKN .

— HAJIMYMEM BBICOKOM TEOPETHYECKOW M MAaTEMaTHUYECKOW MOATOTOBKH, a
TaKXe TMOATOTOBKM IO TEOPETUYECKUM, METOAUYECKUM U aJrOPUTMHUUYECKUM
OCHOBAM CO3/IaHMSI HOBEMIIHMX TEXHOJOTHYECKUX MPOLECCOB T€OJOrnYECKON
pa3BeIKH, TO3BOJISIONIMM OBICTPO PeaTM30BbIBATh HayuHbIe gocTikeHus ([TK-13);

— CIOCOOHOCTBIO BBISIBISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MpoOJeMm,
BO3HHKAIOMIUX B X0JI¢ MPOPECCHOHATBHOU NEATeILHOCTH, TPUBJICKATh IS WX
pEIICHHs COOTBETCTBYIOIIMI (pr3nKo-marematudeckuii ammapat (I1ICK-2.1);
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. Pacnipenesienne TPyA10€MKOCTH IMCHUIIMHBI 10 BUIaM padoT

OOmast Tpymo€MKOCTh AUCHUIUIMHBL “Teopust (yHKIHMHA KOMIUIEKCHBIX
NEPEeMEHHBIX [UIsl TOPHBIX MHXXEHEpOB” mpuBeAeHa B Tabnume 2. OOmas
TPYAOEMKOCTh Y4eOHOM AUCIUTUTHHBI COCTABIISIET 2 3a4€THBIC €MHHUIIBI.

Tabmnura 2.

TpynoemMKocTs,
4acoB (B TOM
YHCIIe YacoB B

Bun yue6Hoit paboTsl Beero WHTEPAKTUBHOU
4acoB
hopme)
6 cemectp

KonTakTHasi pabora, B TOM 4HcJIe€:
AyIuTOpHbBIE 3aHATHS (BCEro): 64 /30 64 /30
3aHATHS JTEKIMOHHOTO THUIIA 32/10 32/10
JlaGopaTopHbIe 3aHATHS — —
32::;;1:) CEMHUHApCKOTO THIA (CEeMUHApBl, NPAKTUICCKHE 32 /20 32 /20
HNnas konTakTHas padora:
KonTtpoisb camoctositenpHOM padotsl (KCP) 2 2
[Tpomexxyrounas arrecramnus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA paGoTa, B TOM YHCIe:
Kypcosas pabora — —
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepraa 1,5 1,5
BeimonHeHne — WHAMBUAYAIbHBIX  3aJaHuii  (IIOJArOTOBKA 1 1
COOOIICHUH, TPEe3eHTAITUIN )
KonTtponbHas pabora 1,5 1,5
[ToaroToBKAa K TEKYIIEMY KOHTPOJIO 1,8 1,8
KonTpoas:
[ToaroroBka Kk 3k3aMeHy — —

yac. 72 72
Oo6masi Tpya10eMKOCTh B TOM 4YHCJie KOHTaKTHasi padoTa 66,2 66,2

3a4. efl. 2 2




2.2. CTpyKTYypa AMCHHUILTHHBI

Pacrnipenenenue BUoB yueOHONW pabOThI U UX TPYAOEMKOCTH IO pa3jesaM
(Temam) gucuumiInHbl “Teopus QYHKIMI KOMIUIEKCHBIX EPEMEHHBIX IS TOPHBIX
WH)XEHEPOB” MPHUBEACHO B TaOIHIE 3.

Tab6mua 3.
KonnuecTBo yacos
No HaumenoBanue BHEAYJAUTOPHAS
paszena pas3aeinoB (Tem) seero | AYAMTOpHAA b abora pabota
JI JIP | 113 CPC
1 2 3 4 5 6 7
KommiiexkcHasgs nepemeHHas u
1 GyHKIHH KoMIUIeKcHoM | 12 5 — 6 1
MIEPEMEHHOU
Kondopmuoe orobpakenune u
2 peryisipHas BeTBL | 12 5 — 6 1
MHOTO3HAYHOU ()YHKITUH
HMHTterpanbl 1o KOMIUIEKCHOU
3 DAL 11 | 5 | — | 5 1
IEPEMEHHOMN
4 Psiapt perynspabix QyHKIUM 11 5 — 5 1
Teopus BBIUETOB u
5 aHAJIMTUYECKOE MPOAOJDKeHue | 12 6 — 5 1
byHKIIMHN
I'apmonunueckue byHKIMN
6 IBYX HepeMeHHbIX. | 12 6 — 5 1
OnepanmoHHOE HCUYHCIICHUE
2.3. Conep:xkanue pa3aesioB (TeM) TUCHUILTHHBI
2.3.1. 3aHATHSA JEKIUOHHOT 0 THIIA
[IpuHIMIT TOCTPOEHUS MPOrpaMMbl — MOJYJIbHBIN, Oa3upyromuiics Ha
BBIJICJICHUM KPYIHBIX pasliesioB (TeM) MOporpaMMbl — MOAYJEH, HMEIOIINX

BHYTPEHHIOIO B3aMMOCBSI3b M HAIMPABJICHHBIX HA JOCTUXKEHHE OCHOBHOW LENHU
pernoJlaBaHusl JAUCIHUIUVIMHBL. B COOTBETCTBMM C MNPUHIUIIOM IOCTPOEHUS
nporpaMmMbl M LEISIMU TpENoAaBaHusl IUCUUIUIMHBI Kypc “Teopus ¢yHKUMN
KOMITJIEKCHBIX TICPEMEHHBIX JJII TOPHBIX HWHXXEHEPOB” COACPKUT 6 MOIyIIeH,
OXBaThIBAIOIINX OCHOBHBIE Pa3JIeIibl (TEMBI).

Coneprkanue pas3ieioB (TeM) TUCIUILTAHBI TIPUBEACHO B TAOIUIIC 4.
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Tabmnura 4.

dopma
No HaumenoBanue paznena
Coneprxanue paszena (TeMbl) TEKYILETO
pasnmena (TembI)
KOHTPOJIS
1 2 3 4
MeTtoapl MaTeMaTUYECKOTO ONMHCAHUS (YHKUIUH
KOMIUIEKCHBIX MEPEMEHHBIX M MPUIIOKEHUS IS
KoMITICKCHAS aHauM3a M ONUCAHHUS T'eO(U3NYECKHX TTOJICH.
KommnekcHbie quca. NurterpupoBanue
nepeMeHHast ¥ O yHKIHH N . o
1 . Gynkmuil KomruiekcHol nepemennoit; teopema | KP, YO
KOMILIEKCHOM ) )
o Komm; mpunuun makcumyma u semma IlIBapna;
TIepeMEHHON paBHOMeEpHas CXO/IUMOCTB; BBICIIIHE
npousBojHbIe. [lpencraBieHne aHaIUTHUYECKUX
GyHKUIMH psaaMH.
Kondopmuoe OOmwme TMOJOXKEeHHS, TIOHATHE KOH(GOPMHOTO
0TOOpa)KeHHsI; OCHOBHAs 3a/1a4a; COOTBETCTBHE
OoTOOpakeHHUe U .
2 IPaHuI; npocreiimue xondopmusie | KP, YO
peryisipHasi BETBb
. oroOpaxkenust.  IlpuHnun  cummerpuu U
MHOT03HA4HOH yHKIMH 0TOOpaX€HHEe MHOTOYTOJIbHUKOB.
Onpenenenue  uHTErpaia  OT  (QyHKIUH
KOMIUIEKCHOM MEpPEeMEHHOW 10 3aMKHYTOH
HNuTerpanel no kpuBoii. Teopema  Komm. Teopema o
3 KOMILIEKCHOM CyllecTBOBaHMM  nepBooOpasHoii.  ®opmyna | KP, YO
IEPEeMEHHOMN Herotona-JleitOnuna. MurerpanbHas ¢opmya
Komm. Teopema Mopepa. Jlemma o ctupaHuu
IYHKTHPOB.
Onpenenenre paBHOMEPHOM CXOIMMOCTH psiia
BHyTpu obOnactu. Teopembl Beiiepmrpacca.
[IpencraBnenue peryasapHoi GyHKIIUHA B KOJIBIIE
B Buae psga Jlopana. Koadpdumments: psna
Psne1 perynsapHbix
4 o HKpHﬁy p Jlopana.  Pasmoxenmms B pax  Jlopama | KP, YO
yHEO 3JIEMEHTAapHBIX byHKIUH. Teopema
€IMHCTBEHHOCTH pa3iokeHus B pan Jlopana.
W3onupoBaHHble 0COOBIE TOYKH OJHO3HAYHOTO
Xapakrepa.
TeopHs BBIYETOB Onpenenenue Bbueta pyHkiuu. opmyna Juis
HaXOXJEHHUS BbIYETA B OCOOOW  TOUKE
5 AHAJIUTUYECKOE KP, YO
OJHO3HAYHOTO Xapaktepa. Teopema Komm o
NPOJIOIKEHNE QYHKIMH BblueTax. Jlemma Kopnana.
Onpenenenue nenoit pynkuuu. MepomopdHbie
byakuuu.  Onpenenenue  JorapuGMUIECKOM
IIPOU3BOJHOM. Teopema Komm-A namapa.
l"apmonunueckue byHKIHH, CBOMCTBA
F'apmonnyeckue rapmonnveckux (ynkmuii. Teopema o cpennem
GyHKIIUU IBYX Ut perynsapHbiXx Qynkuii. Teopema o cpegHem
6 NIEPEMCHHBIX. mis  rapmonndeckux  Qynkumit.  Hpunnun | KP, YO
OHepaHI/IOHHoe MakKCuMyMa MOAYJIsd perynﬂpHoﬁ q)yHKHI/II/I.
HCUKCIICHIE [MpuHIIT ~MakcUMyMa ¥ MHUHAMyMa  JUIS

rapmonnueckoi pynkmuu. MuaTterpan Ilyaccona
u ¢yHkuus ['puna s orpaHu4YeHHON 06JacTu ¢
TIBAXK B nuddepeHnupyemMoit TpaHHIICH.
[Tpunnun cummetpuu. Murterpan Kpucroddens-
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dopma
No HaumenoBanue pasgena
Copepxanue pasnena (TeMbl) TEKYILETO
pasnmena (TembI)
KOHTPOJIA
[Bapua. IIpsimoe u oGparHoe HpeoOpa3oBaHUs
Jlamnaca. [Ipumenenue ONepanoOHHOTrO
HUCUYHUCIICHUA [JI1 PCHICHUA CUCTEM JIMHEWHBIX
mudepeHITaTbHBIX ypaBHEHUU c
MOCTOSIHHBIMU K03 punimeHTamu.
dopma TeKyIIero KOHTpoJis — KoHTpoJibHast padorta (KP) u ycTHBIN onpoc
(YO).

2.3.2. 3aHATHA CEMMHAPCKOI0 THIIA

[lepeuenp 3aHATHI CEMHMHAPCKOTO THUMNA [0 JIUCHMUIUIAHE

“Teopus

GYyHKUMA KOMIUIEKCHBIX TEPEMEHHBIX ISl TOPHBIX HHXKEHEPOB~ TMPHUBEIECH B

Tabnure 5.
Tabnua 5.
dopma
No HaumenoBanue paznena P
Temartuka nmpakTuyeckux padoT TEKYILETO
pasnena (TempI)
KOHTPOJIS
1 2 3 4
KommuiekcHas nepeMeHHas u KP-1
1 | byskiun KOMITJIEKCHOH | BBeieHue B KOMIJIEKCHBIN aHaIN3 VO—ZI:
MIEPEMEHHOU
Koudopmuoe otobpakenue KP-2,
2 u peryisipHas BeTBb | KoH(opMHubIe 0TOOpakeHus JIKP-1,
MHOTO3HAYHOW (QyHKIIHH YO-2
3 WuTerpanst mo komruiekcHo# | AuddepenuupoBanne u uHTerpupoanue | KP-3,
HepeMEeHHON KOMIUIEKCHBIX TIEPEeMEHHBIX YO-3
. . KP-4,
4 | Pangel perynspubix GyHkuuit | JlopanoBckue pasnoxenus: GpyHKuuit vVO-4
Teopus BBIYETOB u KP-5
5 | aHanuTHYECKOE Bbr4eTs! 1 MX IpUIOKEHHS vO 5
npoAoIDKEeHNe (PYHKINU
[apmonnyeckue HKIIH
P (Gymx OnepannonHoe  ucuucienue u  ero | KP-6,
6 | mByx NepPEMEHHBIX.
NPUITIOKCHHE YO-6
OrnepalliOHHOE UCYUCIICHUE
dopma Tekymiero KOHTpoJdsi — KOoHTposbHBIe padoTel (KP-1 — KP-6),

JOMaIIHss KOHTposibHas padota (JIKP-1), yerasriid onpoc (YO-1 — YO-6).
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2.3.3. JlabopaTopHbIe 3aHATHS

JIaGopartopHbie 3aHATHS 1O AUCHUIUIMHE “Teopust PyHKIMIA KOMIUIEKCHBIX
IEPEMEHHBIX JJI1 TOPHBIX MHKEHEPOB” HE NMPEAYCMOTPEHBI.

2.3.4. lIpumepHasi TeMAaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

KypcoBbie pabotel (mpoekTbl) Mo auciuiimHe “‘Teopus QyHKImiA
KOMIUTIEKCHBIX TIEPEMEHHBIX JIJIsl TOPHBIX WHXEHEPOB” HE MPEIyCMOTPEHBI.

2.4. llepeyeHb y4eOHO-METOAUYECKOT0 00ecredyeHUus
JJIS1 CAMOCTOSITEJIbHOM padoThI,
00y4arImuxcs no JUCUUIJINHEe (MOIYJIIO)

[lepedyerpr y4eOHO-METOIUYECKOTO OOECIEYCHHS ISl CaMOCTOSITEIIbHOMN
paboThI, 00YUAOIIUXCS TIO TUCIUTUTNHE (MOJIYJIIO) PUBEICH B Ta0IHIIE 6.
Tabnua 6.

[lepeuyeHb yueOHO-METOANMYECKOTO

Ne Bun CPC oOecrieyeHus JUCIUIUIMHBI 110 BHIIOJIHEHUIO
CaMOCTOSITeNIbHON PaboThI
1 2 3

Metoauueckue yKa3aHus o OpraHu3aluu
CaMOCTOATENbHON paboThl mo aucuumiuHe “Teopus
(GyHKIMI KOMIUIEKCHBIX IEPEMEHHBIX IS TOPHBIX
WUHXEHEPOB”, YTBEPXKACHHBIC kadenpoit
reopu3NYecKuX METOJOB IIOMCKOB U DPa3BEAKH,
npotokoa Nel4 ot 14.06.2017 r.

1 |CPC

Metoanueckue pPEKOMEHIAIMKA 110 BBIOJIHEHUIO
KOHTPOJIBHBIX ~paboT, yTBEepKIeHHbIE Kadeapoii
reou3MYeCKNX METOJOB IOWCKOB U  Pa3BEIKH,
nporokoi Nel4 ot 14.06.2017 r.

2 |KontpoawsHas pabota

Y4eOHO-MeTOANYEeCKHEe MaTephaibl JUIsl  CaMOCTOATENbHOM  paboThI
oOy4aromuxcsi U3 4ucia UHBAIMIOB U JIUL C OTPAaHHMYEHHBIMH BO3MOXHOCTSMU
3nopoBbs (OB3) npenocrasisiorcs B popmax, afanTUPOBAHHBIX K OTPaHUYCHUSIM
UX 3JI0OPOBbS U BOCIIPUATHS UHPOPMALIUU:

JUist a1 ¢ HapyIIEHUSIMU 3pEHUS:

— B nieyaTHOH (hopMe yBEIUYEHHBIM HIPUGTOM,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUis U1l ¢ HapyIICHUSMHU CTyXa:

— B meuaTHo# opme,

— B popMe IIEKTPOHHOTO JTOKYMEHTA.

JUis U1l ¢ HapyIIEeHUSAMH OTIOPHO-ABUTAaTEIBHOTO arnapara:
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— B me4vatHo# dopme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JIaHHBIN TepeYeHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT
KOHTHHTCHTA 00YJarOIInuXCS.

3. OBPA3OBATEJIbBHBIE TEXHOJIOI'UHN

OOwmuUM BEKTOPOM HM3MEHEHUS TEXHOJIOTUH OOydeHHs JOJDKHBI CTaTh
aKTUBM3aLUsl CTYJECHTA, ITOBBIIICHUE YPOBHS €TI0 MOTHMBALlUM U OTBETCTBEHHOCTH
3a KaueCTBO OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI.

[Ipu peanuzanuu pa3nUYHBIX BHJIOB y4eOHOW pabOThl MO IHUCUUIUIMHE
“Teopuss (QyHKUMH KOMIUIEKCHBIX TEPEMEHHBIX JJII TOPHBIX HHXKEHEPOB”
UCIIOJIB3YIOTCSl CIIEIYIOIIME 00pa30BaTelIbHbIE TEXHOJIOTHH, MPUEMBI, METOJbI U
aKTUBHBIC (HOPMBI OOYUCHUSI:

1) pazpabomka u ucnonvszoeanue akmugHwvix opm nexkyuti (B TOM YUCIE U
C IPUMEHEHUEM MYJIBTUMEIUUHBIX CPEICTB):

a) npobiemMHas ieKyus,

0) neKyus-6u3yau3ayusl;

8) 1eKyus ¢ pazbopom KOHKPEMHOU CUMYayuu.

2) paspabomka u uchoIb308aHUe AKMUBHBIX (POPM NPAKMULECKUX pabom.:

a) npaxmuueckoe 3ansamue ¢ pazbopom KOHKPEMHOU CUmyayuu;

6) bunapHoe 3auamue.

B coderanuu ¢ BHEayquTOpPHOM pabOTON B aKTUBHOU (pOpME BBITOTHAETCS
Tak)Ke 00CYKJEHUE KOHTPOIUPYEMBIX caMOocTosTENbHBIX padoT (KCP).

B mpouecce mpoBeneHUs JEKIMOHHBIX 3aHATUNH M MPAKTUYECKUX pPaldoT
MPAKTUKYETCAd UIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEJCTB
(mpoekTopsl, UHTEpaKkTHBHBIE A0CckU, NHTepHeT). C ucnonb3oBanueM MHTepHera
OCYILECTBISIETCS AOCTYN K 0a3aM JaHHBIX, UHQOPMAIMOHHBIM CIPAaBOYHBIM U
IIOMCKOBBIM CUCTEMaM.

JUIsT Ui ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMU 3[I0pPOBbsI NPEAYCMOTPEHA
OpraHu3alMs KOHCYJIbTAlUN C UCIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

VienbHbld BeC 3aHATUM, NPOBOAUMBIX B HWHTEPAKTUBHBIX (OpMax,
npuBeAEH B Tabnuie 7.

Tabmuua 7.
Bun sanarns Hcnonb3yeMble MHTEpaKkTUBHBIE  [KOIMYECTBO
Cemectp (JI, TIP)
’ 00pa3oBaTEIbHbIE TEXHOJIOTUN 4acoB
T [TpobGnemMHuas nekmus, JIeKIUs-BU3yaTnu3alus, 10
6 JIEKIHs ¢ pa300pOM KOHKPETHOW CUTYalluu
TP [IpakTuyeckne  3aHATUS C  pazbopoM 20
KOHKPETHOU CUTYyaIluu, OMHAPHOE 3aHITHE
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HUtoro 30

4. OHEHOYHBLIE CPEJACTBA IJIS1 TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U IPOMEXYTOUYHOM ATTECTALIUU

4.1. ®OoHJ OLIEHOYHBIX CPEJCTB JJIsl MPOBeeHUA TeKylleil aTTecTaluu

K ¢dopmam muceMEHHOTO KOHTPOJS OTHOCUTCS KOHMPOIbHAA pabomad,
KOTOpast ABJISIETCSI OJHOM M3 CIOXKHBIX (POPM MPOBEPKH; OHA MOKET MPUMEHSATHCS
JUIsL OLIEHKM 3HAHUM MO 0a30BbIM M BapUATUBHBIM JUCIUIUIMHAM BCEX ILIMKJIOB.
KoHTposibHast paboTa COCTOUT U3 HEOOJBIIOTO KOJIMYECTBA CPEAHUX MO TPYAHOCTU
3a/1a4 WK 3aJaHui, TPEOYIOIMX MOMCKa 000CHOBAHHOTO OTBETA.

Bo Bpemsi mpoBepkM U OIIEHKM KOHTPOJBHBIX MHUCHBMEHHBIX pPabOT
IIPOBOJIUTCS AHAJIN3 PE3YJILTATOB BBIMOJIHEHUS, BBISBISIOTCS TUIIMYHBIE OIIMOKH, a
TaK)Ke MPUYUHBI UX MOSBICHHUS.

KontponbHas paboTa MOXKET 3aHMMaTh 4YacTh WM TIOJIHOE YydeOHOe
3aHSATHE ¢ Pa300pPOM MPaBUIILHBIX PEIICHUI HA CIEAYIOMIEM 3aHSATUH.

[TepeyeHb KOHTPOIBHBIX PAOOT MPUBEICH HIKE.

Konwmponvuas paboma 1. BBeneHue B KOMIUICKCHBINA aHAIIN3.

Komwmponvuas paboma 2. KondopMmubie 0TOOpaxKeHus.

Komwmponvuas paboma 3. JlubdepeHnmpoBaHne W HHTETPHUPOBAHHUE
KOMILIEKCHBIX TIEPEMEHHBIX.

Konmponvnas paboma 4. JlopanoBckue paznoxeHus QyHKIIHM.

Konmponvuas paboma 5. Ber4eTbl 1 UX TIPUIIOKECHUS.

Konmponvuasa paboma 6. OnepaninoHHOE UCYUCIIEHUE U €T0 MPUIIOKEHUE.

Kpurepuu o1ieHKH KOHTPOJIBHBIX PaboT:

— OILICHKA ‘3a4TE€HO” BBICTABIIETCS CTYIEHTY, €CIIH OH HPaBHIBHO
MPUMEHSIET TEOPETUYECKHE TOJIOKEHUS Kypca TpU PEIICHUH MPaKTHYECKUX
BOIPOCOB M 3ajay, BjajeeT HEOOXOAMMBIMU HaBBIKAMH M TMpUEMaMU HX
BBITIOJIHEHHUS, & TAK)KE MTPABUIILHO BBITIOIHIET pacyeThl KOHTPOJIBHON PabOTHI;

— OILICHKa ‘“H€ 3a4TEHO’ BBICTABIIAECTCS CTYAEHTY, €CIM OH HE 3HAeT
3HAYUTEJIIBHOM YaCTH IPOTPAMMHOI0 MAaTEPHUAla, B pACYETHON YaCTH KOHTPOJIbHOMN
paboThI AOMYCKAET CYIIECTBEHHbIC OIMUOKH, 3aTPYAHSIETCS OOBICHUTH PACUCTHYIO
4acTh, a TaK)Ke€ HEYBEPEHHO, C OOJIBIIUMH 3aTPYAHEHUSIMU BBITIOJTHSCT 3aJJaHUS
WJIU HE CIIPABIIETCS C HUMU CAMOCTOSITENBHO.

K ¢dopmaMm KOHTpOIS camMOCTOATETBHOW pabOTHI CTYJAEHTAa OTHOCHTCS
0OMAWHASL KOHMPOIbHAsL paboma, OIHA W3 (POPM KOHTPOJISI YpPOBHS 3HAHUU
CTYJIEHTa U OPUEHTUPOBAHMS €r0 B BOMPOCAX, OIPAHUYEHHBIX 00bEMOM Y4eOHOM
TEMAaTUKH.

[enu nomairHeit KOHTPOJIBHOU PabOTHI:
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— YIIyOUTh, CUCTEMATU3UPOBATH U 3AKPENUTh TEOPETUUYECKUE 3HAHUS
CTYJICHTOB;

— MPOBEPUTH CTEMEHb YCBOCHUS OJTHOM TEMbI WJIA BOTIPOCA;

— BBIpA0OTAaTh Yy CTYJEHTAa YMEHHUS M HABBIKM CaMOCTOSITEIbHON
00paboTKM MaTepuaa.

[lepedyern 1oMaNTHUX KOHTPOJIBHBIX Pa0OT MPUBEICH HUXKE.

HHomawnss koumponvnas paboma 1. Konghpopmmsie omobpasicenus.

Kpurepuu o1ieHKH AOMAIIHUX KOHTPOJIBHBIX PaboT:

— OLICHKA “3aYTEHO’ BBICTABIISIETCS CTYIAEHTY, €CJIA BBIITOJHEHO HE MEHEE
60% 3aganuit  BapuaHTa, pa0oTa BBINOJHEHA [0 CTaHAAPTHOM  WJIH
CaMOCTOSITENIbHO ~ pa3pabOTaHHOM METOJMKE, B OCBEIICHWH BOIPOCOB HE
COJIEPKUTCSI TPYOBIX OMIMOOK, IO XOJy PEIICHUsI CACIaHbl apryMEHTUPOBAHHbBIC
BBIBOJIBL;

— OILICHKA “H€ 3aUTE€HO’ BBICTABJISIETCS CTYACHTY, €CJIM OH HE CIIPABUIICS C
3ajiaHueM (BbINOJIHEHO MeHee 60% 3a1anus), He pacKpbITO OCHOBHOE COJIEpIKaHHE
paboThI, UMEIOTCS TPYyObIe ONMIMOKK B OCBEIIEHUU BOMPOCOB, B PEIICHUU 3aja4, a
TaK K€ €CJIM padoTa BBIOJTHEHA HE CAMOCTOSITEIBHO.

Yemuwiit onpoc — Hanbomnee pacnpoCcTpaHEHHBIA METO KOHTPOJISI 3HAHUM
yuamuxcs. [Ipy ycTHOM ompoce yCTaHaBIMBAETCS HENOCPEACTBEHHBIM KOHTAKT
MEXKJly TpenojaBaTelieM M Yy4alluMcs, B MPOLIECCE KOTOPOro IMpernoaaBaTelib
MOJIy4aeT MUPOKUE BO3MOXKHOCTH JIJISl U3YyUEHUS HHIUBUAYAIbHBIX 0COOCHHOCTEN
YCBOEHUS y4alIUMUCs y4eOHOTro MaTepuaiia.

[leqp ycTHOTO ompoca: MpoOBEpPKAa 3HAHUM YYaIMXCS; MPOBEPKA YMEHHM
yyaluxcsi nmyOJu4yHO H3JIaraTh MaTepual; (popMUpOBaHHE YMEHHUU MyOJMYHBIX
BBICTYILUICHUU.

Bomnpock! a1t npoBeeHust yCTHOTO OIpoca MPUBEAEHBI HUXKE.

Bonpocwr yemnozo onpoca no pazoeny Nel “Komnnexcuas nepemeHnHas u
@DYHKYUU KOMNIIEKCHOU NepeMeHHOU .

1. ®opwmbl mnpencTaBieHUS KOMIUIEKCHBIX 4YHCEN: alreOpandeckas,
TPUTOHOMETPHUYECKAS], TOKA3ATEIbHAS.

2. T'eomerpuueckas HHTEpPIPETAIUS KOMILIEKCHBIX YHUCEIT.

3. Moaynb W apryMeHT KOMIUIEKCHOTO 4YHcia. [7aBHOe 3HaYeHHE
aprymMeHTa KOMIUIEKCHOTO YHCIIa.

4. T'eoMeTpU4eCKUi CMBICI MOAYJISl U apTyMEHTa MPOU3BOIHOM.

Bonpocwer ycmnoeo onpoca no pazoeny Ne2 “Kongopmnoe omobpadsicenue
U pecynapHas 6emeb MHO203HAYHOU QYHKYuU’ .

1. Omnpenenenrie KOHPOpMHOTro otodOpakeHus. [Ipumepsl KOHPOPMHBIX
OTOOpaXKEHUM.

2. Perynsphas BeTBb MHOTO3HAYHOU (DYHKIIHH.

3. HenpepniBHasi BETBb apryMeHTa.

4. KoudopmHoe oToOpaxerue W = exp(z).
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Oo6mas crenennas Gynkmus z2 = exp[a Ln(z)].
Cdepa Pumana u pacimmpeHHasi KOMIUIEKCHAS TIJIOCKOCTb.
Omnpenenenre 0THOCBSI3HOM 00IaCTH.
MHorocBsi3Has 00J1acThb.
TeopeMa 0 COOTBETCTBUM TPAHMUII.

10. Teopema (mpUHLIUIT COXpaHEHUS 0OJIACTH).

Bonpocer ycmnozo onpoca no pazoeny Ne3 “Uumeepanvt no KkomMniekcHou
nepemeHHou’ .

1. Omnpenenenue npejaea Mociaea0BaTeIbHOCTU {Z,} TIPU Z— 0.

2. Kpurepuii Komm ans CXOAUMOCTH TIOCIEIOBATEIBHOCTH {Zn}.
dopmyiia Ditniepa.

© N O

3. Omnpenenenne npenena pyuakuuu f(z) mpu z—2zo.
4. Onpenenenue HenpepbiBHOCTH QyHkiuu f(Z) B Touke Zo.
5. Omnpenencaue narerpaia ot pyukuuu f(z) mo kpuBoii v.

§f(2)dz=0

6. Teopema Komm ¢

F(2)=[ f(¢)de

7. Teopema 0 CyIIECTBOBaHHH I1EPBOOOPA3HOM
8. HWurerpan tuna Kommu. UuTerpan Komn
F(2) = § f(£)ds

9. MUurerpansnHas Gpopmyna Kommu: 2mc -2

10. [uddepenumpyemoctb  (GyHKUMHM  KOMIUIEKCHOM  MEPEMEHHOM.
Huddepennunan QyHKIHH.

11. Vcnous Komm-Pumana. WX 3anmuck B J€KapTOBOW M MOJSPHOM
CUCTEMaX KOOpAHHAT.

Bonpocwl ycmnoeo onpoca no pazoeny Ned “Psiovl pecynaphvix ¢yHxyuil”.

1. U3zomupoBaHHble 0COObIE TOYKM  OJIHO3HAYHOIO  XapakTepa:
ycTpaHuMasi ocobast Touka, MoJItoC, CYIECTBEHHO 0c00asi TOUKa.

2. OmpeneneHue peryaspHol (aHATUTHYECKOH, TosioMopdHOM) DyHKIIUN
f(z) B ob6actu D.

3. Teopema o0 cyneprno3uIH PerysipHbIX (yHKIUH.

4. Jlemma 00 oOpaTHOM (QPyHKITHH.

5. Teopema 06 06paTHOI GYHKITUN.

Bonpocet  ycmmozo ompoca no pazoeny Ne5 “Teopus evluemos u
aHanumudeckoe npooo.dicerue QyHKyuu”.

1. Omnpenenenue BoiueTa GyHKIIUU.

2. ®opmyna s HaXOXIEHUS BBIUETA B 0COOOM TOYKE OJHO3HAYHOTO
Xapakrepa.

3. Teopema Komwu o Bbryerax.

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

5. VYpasuenue Jlamnaca.

6. T'apmoHMueckue PyHKIIMM MX CBOMCTBA.

7.  Kpaesas 3anaua Jlupuxie.

8. Pemenwue 3agaun {upuxie ajis kpyra.

9. ®opwmyna Ilyaccona.

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

11. ®yusxkuus I'puna, €€ cBOMCTBA.

12. TlpuHIUIT CHMMETPUH.

13. OmnepainmoHHOE UCYHCICHHE, KaK METOJI MHTETPUPOBAHUS JTUHEHHBIX
mudepeHnnanbHbIX YpaBHEHUHN C TOCTOSSHHBIMU KOAhDUITMEHTAMH.

Kpurtepuu omeHKH 3auThl YCTHOTO OMpoca:

— OIICHKA “3aYTE€HO”’ CTABUTCA, €CJIM CTYAEHT I0CTATOYHO MOJIHO OTBEYAET
Ha BOMPOC, PA3BEPHYTO APTYMEHTHUPYET BBIJBUTAEMBIC MOJOXKEHUS, MPUBOJUT
yOenuTensHble  MPUMEPHI, OOHApYKMBAaeT  MOCIEIOBATEIHHOCTh  aHANN3A,
JEMOHCTPUPYET 3HAHWE CIEIUAJIbHOM JUTEepaTyphl B paMKax Y4eOHOro
METOIMYECKOT0 KOMIUIEKCA U JIOMOJIHUTEIbHBIX HCTOYHHKOB HH(OPMAITUH;

— OIICHKa ‘“‘He 3auTeHO’ CTaBHUTCS, €CJIU OTBET HEJOCTATOUYHO JIOTMYECKH
BBICTPOEH, CTYJEHT OOHapy>KUBaeT CcJIa0OCTh B Pa3BEPHYTOM PACKPHITUU
po¢eCCHOHAIBHBIX TTOHSTHM.

4.2. ®oHJ OLCHOYHBIX CPEACTB JJISl IPOBEACHHUS MPOMEKYTOYHOMH ATTECTALUH

K dopmam KOHTpOJSE OTHOCUTCS 3auem — 3TO (hopma MPOMEKYTOUHOMN
aTTeCTallMu CTYyJAEHTa, ompeaenseMas ydeOHbIM IIJJAaHOM TOATOTOBKM 10
HanpaBieHuto BO. 3ader ciaykuT (HopMoil MPOBEPKH YCHELIHOTO BBIMNOJHEHUS
CTYJAEHTaMH MPaKTUYECKUX padOT U YCBOEHUS Y4EOHOro mMaTepuana JEKIMOHHbIX
3aHATHMN.

OneHouyHble CpeAcTBa s HHBAIUAOB M JIMIL C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0OPOBBSl  BBIOMpAIOTCS C Y4YETOM WX HWHAMBHIYAJIbHBIX
NCUXO(PHU3NYECKUX OCOOEHHOCTEM.

— IpU HEOOXOJMMOCTM HWHBAIUAAM U JHMIAM C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSl  IIPEOCTABIIAECTCS JOMOJHUTEIBHOE BpeMs JUis
MOATOTOBKU OTBETA HA YK3AMEHE U 3aYETE;

— ITpU TNPOBEACHUU MPOLEAYPHl OILEHUBAHUSA PE3YJIBTATOB OOYy4YEHUS
WHBAJUIOB W JIMIl C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSMH  3/I0POBbSA
IpeIyCMAaTPUBAETCS MCIOIb30BAaHUE TEXHUUECKHUX CPEJCTB, HEOOXOJUMBIX UM B
CBSI3M C UX UHIUBUAYaJIbHBIMU OCOOCHHOCTSIMU;
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— Tpu  HEOOXOAMMOCTH i OOyYarommxcsi C OrpPaHWYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSl U WHBAJIMJIOB NPOILIEAYpa OLIEHUBAHUS PE3YIHTATOB
00y4eHMS TI0 TUCITUTIIINHE MOKET MTPOBOIUTHCS B HECKOJIBKO JTAIlOB.

[Ipouienypa oleHMBaHUSA PE3yJbTaTOB OOYyUYEHUsS] WHBAJIUIOB W JIMI[ C
OTPaHUYEHHBIMU  BO3MOXKHOCTSIMH  3JI0POBbSl [0  JUCHUIUIMHE (MOJYIIO)
nmpeaycMaTpuBaeT npenocTaBieHue uHbopManuu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3JI0POBBS U BOCIPHUATHS HHHOPMAITHIH:

JIist uL ¢ HapyIIeHUSIMU 3pEHUS:

— B nieyaTHOH (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe€ 3IEKTPOHHOIO TOKYMEHTA.

JIist TUTL ¢ HAPYIIICHUSIMA CITyXa:

— B mevatHo# dopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIst i1 ¢ HapyIIEHUsIMUA OTIOPHO-JIBUTATEJILHOTO ammnapara:

— B mevatHoi ¢opme,

— B (popMe€ BIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TepeYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBHCHUMOCTH OT
KOHTHHT€HTa 00y4aromuxcs.

Bomnpock! aj1s1 TOATOTOBKH K 3a4€Ty:

1. KoMIuieKCHBIE YKCIia, CBOMCTBA PABEHCTB KOMIUIEKCHBIX YHCEL.

2. @opmbl TPEACTABICHUS KOMIUICKCHBIX YHCEN: airedpanyeckas,
TPUTOHOMETPHUYECKAs, TOKa3aTeIbHAS.

3.  Omnepanuu CI0KCHHS W BBIYUTAHUS KOMIUICKCHBIX YHCE]T.

Ornepanuy YMHOKEHHS U JACICHUS KOMIUIEKCHBIX YHCEl.
Conpsix€HHBIC YKCIIA.

['eomeTpuyeckast ”HTEpIpETAUsl KOMIUIEKCHBIX YHCEN.

Monyinb 1 apryMeHT KOMIUJIEKCHOTO YHCIIa.

['eomeTpuyecknii CMBICT MOJYJISI M apTyMEHTa IPOU3BOJHOM.

Kopensb N-1i crenenn n3 KOMILIEKCHOTO YUCIIA.

10. IlocnemoBaTenbHOCTH KOMIUIEKCHBIX YMCEN M TMOKa3aTeiabHas Gopma

© oo ~N Ok~

KOMITJIEKCHOT'O YHUCJIa.
11. Omnpenenenue KOHPOPMHOTO OTOOPAKEHHUS.
12. Teopema MeHbI10Ba.
13. KondopmHoe oTobpakeHue, 3a1apaeMoe QyHKIuen W=z2,

14. OoOpatHast GyHKIHS 2= Jw.

15. PerynsipHas BeTBb MHOTO3HAYHON (DYyHKIUH.

16. HenpepsiBHast BETBb apryMEHTA.

17. OO6mwuit ciocod BbLAECTEHUS PETYISIPHON BETBU.

18. BeblneneHue peryiaspHOd BETBU MHOTIO3HAYHOTO KOMIUIEKCHOTO
jorapudma.

19. ®yunkuwms KykoBckoro.
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20.
21.
22,
23.
24,

Cdepa Pumana u pacimmpeHHasi KOMIUIEKCHAS TIJIOCKOCTb.
JpobHo-nuneiiHas GyHKIUS U €€ CBOICTBA.

MHorocBsi3Hasi ¥ OJHOCBsI3HAsI 00JIACTH.

Teopema Pumana 06 0JHOCBS3HBIX 00JIACTSIX.

Teopembl O COOTBETCTBUU TpaHHIl (TEOPEeMBbl O MPHUHIIMIIAX

COOTBETCTBHUS TPAHUI] U COXPAHEHUS 00JIACTH).

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.

Kpurepuii Ko jy1st cX0IuMOCTH TTOCIIEA0BATEIBHOCTH {Zn }.
HenpepriBHbIe QYHKITMN KOMIUICKCHON MTEPEMEHHOIA.

[Mpenen pyHKIMKM KOMILICKCHOM nepemeHHo f(2).
Huddepenuupyembie GyHKIIUN KOMIUIEKCHON TTEPEMEHHOM.
VYcnosusa Komu-Pumana.

Ycenosust Komu-Prmana B monsipHOM cucTeMe KOOPAUHAT.
DYHKIMY pEeTyJIsIpHbIE B 00JIACTH.

Teopema o CyNnepro3uIuy peryaspHbIX GyHKIIH.

Jlemma 06 obpatHoit dhyHkiuu. Teopema 06 0OpaTHON QYHKITHH.
Omnpenenenue MHTErpaia o KPUBOM Y B KOMIUIEKCHOW ITIOCKOCTH.
Teopema Komu.

Teopema o CyleCTBOBaHUH MEPBOOOPA3HOM.

®dopmyna Herorona-JIeitbHuna u e€ npuMeHeHue Ha IIpuMepax.
HNurerpan tuna Komm. Muaterpan Komm.

Wurerpansuas popmyna Komu.

Teopema Mopepa.

JlemMma o cTUpaHuy MyHKTHUPOB.

PaBHOMEpHas cCXOAMMOCTD psijia BHYTpU 00JIaCTH.

1-s u 2-s TeopeMbl Beliepiirpacca.

Teopema o npeacraBiaeHuu GyHKIIUKA B BUJIE CTETICHHOTO Psija.
Pan Jlopana.

Bripaxxenue ko3 unrentoB psaa Jlopana.

I'maBHas yacts psiga Jlopana, mpaBuibHas yacte psaa Jlopana.
Teopema eTMHCTBEHHOCTH.

N3onupoBanHas ocobasi TOUuka OJHO3HAYHOTO Xapakrepa (ycTpaHumas

oco0ast TouKa, MoJIt0C, CYIIECTBEHHO 0c00ast TOUKa).

50.

Teopema O COOTBETCTBUM YCJIOBUH JJii W30JUPOBAHHBIX OCOOBIX

TOYCK OAHO3HAYHOI'O XapaKTCpa.

51,

[Ipumepsl 0COOBIX TOYEK OJHO3HAYHOIO XapakTepa (ycTpaHuMas

oco0ast TouKa, MPOCTOM MOJIOC, CYIIIECTBEHHO 0C00asi TOUKa).

52,
53.
54,
55.

Teopema IIukapa.

Teopema Coxoukoro.

Onpenencuue Borueta GyHkiuu f(z).

dopmyia IS BBIYHMCICHUS BbIYE€Ta B OCOOOH TOYKE OJHO3HAYHOIO

XapakTepa, KoTopasi SBJISIETCS MOJII0COM MopsiaKa M.
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56. Haxosxaenue BbueTa AJis MPOCTOTO MOTIOCA.

57. Teopema Komm o Bbruerax. IIpumepbl HaXxOXAEHUS HHTErPajoB C
noMoIuIbio Teopemsl Kot o BeryeTax.

58. Jlemma XXopnana.

59. Ormpenenenue BplueTa B 06CKOHEYHO YIaIEHHON TOYKE.

60. Teopema O paBEHCTBE HYJIIO CYMMBbl BBIYETOB BO BCEX TOYKax
(BKITFOUAst OECKOHEYHO YAAIEHHYIO TOUKY).

61. Teopema eqMHCTBEHHOCTH. AHAIUTUYECKOE MPOJIODKEHUE (DYHKIIUU
f(z) B obmacte G, uepes D.

62. Teopema €IUHCTBEHHOCTH HEMNOCPEACTBEHHOIO AHAIUTHUYECKOIO
IPOAOIKECHHUS.

63. AmnanuTruyeckoe IPOAOIKCHHE BIOJIb yTH. [Tpumepsr
aHAJIMTUYECKOTO MPOJOJIKEHHS PYHKIIMNA BJIOJIb ITYTH.

64. Teopema MOHOJIPOMHUHU.

65. Lensle pynkun. Mepomopdubie GyHKITUH.

66. IlpaBuibHas cucTeMa KOHTYpPOB.

67. Teopema 0 pa3noxeHUd MEpOMOP(HOHN PYHKITUH.

68. Ocobas Touka.

69. Teopema Komu-Anamapa.

70. Touku pa3BeTBIICHHUS.

/1. IlpuHuun aprymeHTa.

72. Tapmonmnueckue QyHKIIUH.

73. OmpeneneHre rapMOHUYECKON (QYHKITUH.

74. Teopema o CpelIHEM JJis PEryJIApHBIX (YHKITUH.

75. Teopema o cpeaHeM JJisi TApMOHUYECKUX (QYHKITUN.

76. IlpuHuMI MakcUMyMa MOJYJISL AJis PETYJISPHBIX QYHKIUI.

77. TlpuHUMI MakKCUMyMa U MUHUMYyMa JJI1 TAPMOHUYECKHUX (DYHKIIMIA.

78. Pemenwue 3amaun Jupuxie 1jst Kpyra.

79. ®opwmyna Ilyaccona.

80. Snpo Ilyaccona.

81. Pemenwue 3agaun Jupuxie s MOTyIIOCKOCTH.

82. Wwnrerpan Ilyaccona u ¢popmyna ['puHa ast orpaHUYEHHOM 001acT ¢
IBax bl (U PepeHnpyemMoil rpaHuei.

83. IlpuHumn cuMMeTpuHu.

84. Wnrerpan Kpuctoddens-I1lIsapia.

85. TIlpsmoe n obpaTHOE mpeoOpa3oanus Jlamaca.

86. Pemenne cucrembl nuddepeHnaibHbpIX YpaBHEHUH C MOCTOSTHHBIMU
K03 pULIIEHTaMU C TOMOUIBIO ONEPALMOHHOTO UCYUCIICHHUS.

Kputepuu nosyueHus CTy€HTaMU 3a4€TOB:

— OIIEHKAa ‘‘3aYTE€HO” CTABUTCS, €CJIH CTYJIECHT CTPOUT CBOM OTBET B
COOTBETCTBHUHM C IUTAaHOM. B OTBeTe NpEeACTaBICHBI pPa3IWYHBIC MOAXOIBI K
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npoOieme. Y CcTaHABIMBAET COJIEP KATEIIbHBIE MEXKIIPEMETHBIC CB3U. PazBepHyTO
apTyMEHTUPYET BBIJIBUTAEMBIE TTOJI0KEHUS, MPUBOIUT YOCTUTEIbHBIE MPUMEPHI,
OOHapy)XMBAET TOCIICIOBATEILHOCTh aHaNW3a. BBIBOAL MpaBWIbHBL. Peub
IpaMOTHA, UCIOJB3yeTCsl MpodeccHoHanbHas JieKcuKa. JleMOHCTpUpyeT 3HaHHE
CHEIMAIBHON JUTEpaTypbl B paMKax Y4eOHOTO METOAMYECKOro KOMIUIeKCa W
JOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAIIUH.

— OIIeHKa “‘He 3a4TEeHO’’ CTaBHUTCS, €CJIH OTBET HEIOCTATOYHO JIOTHMYECKH
BBICTPOCH, IUIaH OTBeTa  coOiomaeTcss  HemocienoBatenbHO.  CTymeHT
oOHapy»uBaeT cCi1abOCTb B Pa3BEPHYTOM PACKPBITUM MPO(EeCCHOHATBHBIX
NOHATUN. BplABUTaeMbIE TIONOXKEHUS JCKIApUPYIOTCA, HO HEIOCTAaTOYHO
aprymeHTupytorcs. OTBET HOCUT TPEUMYIIECTBEHHO TEOPETUUYECKHM XapakTep,
IPUMEPHI OTCYTCTBYIOT.

5. MEPEYEHB OCHOBHOW ¥ JIONOJIHUTEJIBHOM
YYEBHOM JJUTEPATYPBI, HEOBXOJNMO¥ JUISI OCBOEHMS
JACHOUTIIAHBI (MOIYJIST)

5.1. OcHoBHAas JiUTEpPaTypa

1. CeemnukoB A.I'., TuxonoB A.H. Teopuss (yHKIHMII KOMIUIEKCHBIX
NepeMEHHBIX: YUeOHUK AJid cTyAeHToB / non pea. Tuxonosa A.H., Unsuna B.A.,
CeemnukoBa A.I'. — 6-¢ u3n., crep. — M.: ®usmatiut, 2006. — 335 c. (104)

2. baxsanos H.C., )Kuaxos H.I1., KoOenpkoB I'.M. UucieHHbIE METO/bI.
ydeOHOe TocoOue /i CTYyIEeHTOB (pu3.-maT. cmei. BYy30B. — 5-¢ m3g. — M.
bunowm, 2007. — 636 c. (60)

3. IlanteneeB A.B., SkumoBa A.C. Teopuss (yHKIHMI KOMILIEKCHOTO
NMEPEMEHHOTO W  ONEPAlMOHHOE HCYUCICHWE B IpUMepax ©  3agadax
[DnexTpoHHBIN pecypc]: yuebHoe mocobue. — nektpoH. gaH. — CII6.: Jlanp,
2015. — 447 c. — Pexum npoctyna: http://e.lanbook.com/books/element.php?
pll_i1d=67463.

4. IlpuBaioB WN.M. Bpenenne B Teopuio (YHKIHA KOMIUIEKCHOTO
MEPEMEHHOT0 [DJEKTPOHHBIN pecypc]: yueOHuk. — OnekTpoH. gan. — CIIO.:
Jlanp, 2009. — 432 c¢. — Pexum pgoctyma: http://e.lanbook.com/books/
element.php?pll_id=322.

*[Ilpumeuanue: B CKOOKAax yKa3aHO KOJIMYECTBO OK3EMIUIIPOB B
oubmmorexe KyoIl'Y.
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JUIst OCBOEHUSI NHUCLUMIUIMHBI WHBAIWJIAMU U JIMUAMHA C OIPAaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbSI UMEIOTCSI U3[JaHUS B 3JIEKTPOHHOM BU/JIE B 3JIEKTPOHHO-
onbnmoreunbix cucremax “Jlanp” u “FOpaitt”.

5.2. lonosiHUTEILHAS JIUTEPATYpPAa

1. Baxsano 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. CpemnukoB A.I'., TuxonoB A.H. Teopuss ¢yHKIUNA KOMITJIEKCHBIX
nepemeHHbIXx. — M.: Hayka, 2001. — 319 c.

3. JlaBpenthe M.A., Illabar b.B. Mertonpr Teopun QyHKIMIA
KOMILJIEKCHOT'O IEpEeMEHHOr0: yueObHoe nocoobue st yH-toB. — M.: Hayka, 1987.
— 688 c.

4. CnpaBoyHuK reodusuka. BeruncnutenpbHas MaTeMaTHKa U TEXHUKA B
pa3BenouHor reodusuke / mox pea. JmurpueBa B.M. — M.: Henpa, 1982. —
222 c.

5. Bposun A.YO., Muxanesa JI.B., Myxuna B.M. Beiciias maTemaruka.
CranpapTHble 3aJlaud C OCHOBaMHM TEOpPUHU [DJIEKTPOHHBIN pecypc|: ydeOHOe
nocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2009. — 186 ¢. — Pexxum pocryna:
http://e.lanbook.com/books/element.php?pll_id=45.

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

5.3. llepuoanyeckne U3IaHus

1. Bectauk MI'Y. Cepusi: MatemaTtuka. MexaHuka.

2. Bectuuk CIIOI'Y. Cepus: [Ipuknannas matemaruka. MupopmaTtuka.
[Ipoueccs! ynpasneHus.

3. HuddepeHunansHpie ypaBHEHUS.

4. JKypHan BBIUMCINUTEIBHON MAaTEMATUKU U MaTEMaTHUECKON (PU3HKH.

5. MzBectus PAH. Cepus: Matematuueckasl.

6. Marematuka. Peeparusnsiii xxypnan BUHUTH.

7.  MaremaTnueckoe MOJEIHPOBaHNUE.

8. MaremaTtnueckoe 0Opa3oBaHUeE.

9. [IlpuxnanHas MaTeMaTHKa U MEXaHHUKA.

10. T'eonorus u reodusuka: HayuHblil )xypHain CO PAH.

11. Teomorus wHeptn u raza: HayuHo-TexHuUYeCcKHil  KypHal
MuHucTepCcTBa NPUPOIHBIX PECYPCOB U 3KoI0THHU Poccuiickon denepanuu.

12. Teodusnueckuit BecTHUK. MHPOpMarmonHslil 6romterens EATO.
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13. Teodwusuka. Hayuno-rexumueckuii xxypuan EATO.
14. Teomnorusi, reodusuka, pa3paboTka HE(TAHBIX MECTOPOKICHUN.
Hay4yHo-TexHU4ECKHI )KypHAaI.

6. MIEPEYEHL PECYPCOB MH®OPMALIMOHHO-
TEJEKOMMYHUKALIMOHHON CETH “UHTEPHET”, B TOM YHACJIE
COBPEMEHHBIE MPO®ECCUOHAJBLHBIE BA3bI JAHHBIX 1
WH®OPMAIIMOHHBIE CHPABOYHBIE CUCTEMBI,
HEOBXOJIUMBIX /1151 OCBOEHUS JUCLHMIIJIUHBI (MOYJIST)

1. http://moodle.kubsu.ru/ cpena MoayapHOrO TMHAMUYECKOTO OOyUEHUS
KyoI'y
www.eearth.ru
www.sciencedirect.com
www.geobase.ca
www.krelib.com
www.e-science.ru/math/
www.benran.ru/ — oubaroTeka ectecTBeHHBIX Hayk PAH

8. archives.math.utk.edu— apxuB, karagor MaTreMaTHYECKUX PECYpPCOB U
o0pa3oBareIbHBIX MaTEePUaJIOB

9. baza manneix Bcepoccuickoro MHCTUTYTa HaAydYHOW M TEXHUYECKOU
unpopmaruu (BUHUTU) PAH (www.2viniti.ru)

10. ba3wl gaHHBIX B cepe UHTEIUIEKTYyaIbHOM COOCTBEHHOCTH, BKIIFOYAs
naTeHTHBIE 0a3bl JaHHBIX (WWW.rusnano.com)

11. ba3pl JaHHBIX M aHAJIUTHUYECKHE IMyOIUKaluu “YHUBEpPCUTETCKAs
uHbopMalnoHHas cucrtema Poccust” (WWW.UISrussia.msu.ru).

12. Muposoii llenTp manHbIX M0 (u3KKe TBepAon 3emun (Www.wdch.ru).

13. baza JTAHHBIX 0 CHJIHHBIX 3eMJICTPSICEHUSX Mupa
(www.zeus.wdcb.ru/wdcb/sep/hp/seismology.ru).

14. Ba3za maHHBIX 10 CHJIBHBIM JaBHkeHUsAM (SMDB) (Www.wdch.ru).

N O OAWN

7. METOJAMYECKHUE YKA3ZAHUS J1JIS1 OBYUAIOLIIUXCS
MO OCBOEHUIO JUCHMITJIMHBI (MOAY.JIST)

Teopernueckue 3HaHMS MO OCHOBHBIM pazaenam kypca “Teopus QyHKImit
KOMILJIEKCHBIX MEPEMEHHBIX ISl TOPHBIX MHXKEHEPOB~ CTYACHTHI MPUOOPETAIOT Ha
JEKIMSIX M NPAKTUYECKUX 3aHATHSAX, 3AKPEIUBIIOT W PACLIMPAOT BO BpeMs
CaMOCTOSATEILHON pabOTHI.
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http://moodle.kubsu.ru/
http://www.eearth.ru/
http://www.sciencedirect.com/
http://www.geobase.ca/
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http://e-science.ru/math/
http://archives.math.utk.edu/

Jlekimn mo kypey “Teopusi (pyHKUMH KOMIUIEKCHBIX MEPEMEHHBIX IS
TOPHBIX MH)KEHEPOB” TMPEACTABISIIOTCI B BUAE OO30pOB C JAEMOHCTpaLUEH
IPE3EHTalNl 110 OTAEIbHBIM OCHOBHBIM TEMaM MPOrPAMMBI.

Jist yrayOneHuss W 3aKperuieHHsT TEOPETUYECKMX 3HAHUM CTyAeHTam
PEKOMEH]TyeTCsl BBITIOJIHEHHE OMPE/IEICHHOr0 00beMa CaMOCTOATENIbHON paboThI.
OOmuit 00BbeM 4acoB, BBIACIEHHBIX NJIsi BHEAYJUTOPHBIX 3aHSATHI, COCTaBIISET
5,8 yaca.

Bueayautopnas padota no gucuuruinae “Teopus QyHKIIUNA KOMIUIEKCHBIX
NEePEMEHHBIX JJIsi TOPHBIX MHXKEHEPOB™ 3aKIIFOYAETCS B CIIEIYIOIIEM:

— TMOBTOPEHHME JIEKIIMOHHOTO MaTepuajia U MpopadoTKa y4eOHOro
(TeopeTHuecKoro) Marepuana;

— MOATrOTOBKA K NPAKTUYECKUM 3aHATHIM;

— HalWCcaHWEe JOMAIIHEH KOHTPOJBHOH pPaboThl (KOHTPOJIUPYEMO
CaMOCTOSITCIIBHOM paboThI);

— MOATOTOBKA K TEKYIEMY KOHTPOJIIO.

JUiss  3aKkpeluieHHs  TEOPETUYECKOrO0  Marepuajga W BBINOJIHEHUS
OPaKTHUECKUX padOT MO AUCHMILUIMHE BO BHEy4eOHOE BpeMsl CTyACHTaM
MPEI0CTABIISACTCS BO3MOYKHOCTH MOJIL30BaHUI ONOJINOTEKOI KyoI'Y,
BO3MOYHOCTSIMU KOMITBIOTEPHBIX KJIACCOB.

HTOroBblii KOHTPOJIb OCYLIECTBIISIETCS B BUAE 3a4ETA.

Kontponupyemoii camoctosarensHoit paboroit (KCP) mo maucnumnimune
“Teopust QyHKIIMIT KOMIUIEKCHBIX IEPEMEHHBIX JIJIsl TOPHBIX WHKEHEPOB™ SIBISIETCS
pacyeT IoMalIHell KOHTPOJIbHON paboThI.

KoHntposibHbIe pabOThI B By3€ MOT'YT OBITh:

— ayJUTOPHBIMU (BBIMOJHSIEMbIE BO BpeMsl ayJAUTOPHBIX 3aHSTUUA B
IPUCYTCTBHH MPENOAABATENS);

— JIOMAIIIHUMU, KOTOPBIE 33Jal0TCS HA IOM K ONIPEACIIEHHOMY CPOKY;

— TEKYILLIUMH, LIEJbI0 KOTOPBIX SBISAETCS KOHTPOJb 3HAHUW IO TOJIBKO YTO
IIPOMJACHHOMN TEME;

— 9K3aMEHALIMOHHBIMU, OLIEHKA 110 KOTOPBIM UMEET CTaTyC UTOIOBOM.

TpeboBanust K ayAUTOPHBIM U JOMAIIHUM KOHTPOJIbHBIM paboTam:

— o(OpMIICHHBIA TUTYJILHBIN JIUCT;

— MOJPOOHOE OMMCAaHUE METOAUK PacueTa;

— pacyerT 3aJa4y 10 UHANBUIYAILHOMY BapHaHTY;

— CIIMCOK HCMOJIb3YEMBIX HCTOYHUKOB.

3amuTa KOHTPOJIUPYEMOM CaMOCTOSITeJIbHOM paboThI (KCP)
OCYLIECTBJISIETCS HAa TMPAKTUYECKUX 3aHIATHSIX B BHIE coOeceoBaHUsl C
00CyX/IeHHEM OTIEJbHBIX €r0 pa3/esioB, MOJHOTHl PACKPHITUS TEMbI, HOBU3HBI
UCITOJIB3yeMOU HH(POPMAIIUH.
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B ocBoeHuMM IUCHMIUIMHBI WHBAIMWJIAMU U JUUAMH C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/10POBbsI OOJIBIIIOE 3HAYEHHWE MMEET WUHAWBUyaldbHas ydeOHas
paboTa (KOHCYJIbTalluK ) — JOTOJHUTENHHOE Pa3bICHEHHE YI€OHOTO MaTepuaa.

NuauBuyanbHble KOHCYJbTAlMM 1O TPEAMETY SBJISIOTCS  Ba)KHBIM
(bakTopoM, CHOCOOCTBYIOIIMM HWHAMBUAYaIU3alMK OOYYEHUS M YCTAHOBIICHUIO
BOCITUTATEIFHOTO KOHTAKTa MEXy TIPETojaBaTesieM U 00yJaromuMcsi HTHBAIHIOM
WJIU JIUIIOM C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 37J0POBbSI.

8. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
NCHOJB3YEMBIX ITPU OCYIIECTBJIEHHNUU OBPA30BATEJBHOI'O
MMPOLECCA IO JUCHUIIVIMHE (MOAYJIIO)

8.1. Ilepevyenb uHGPOPMALMOHHBIX TEXHOJIOTH I

Hcnonp30BaHne 3JIEKTPOHHBIX MPE3CHTAUUW NPU NPOBEACHUU 3aHATHU
JIEKIIMOHHOTO TUIA U MPAKTUUECKUX padoT.

8.2. IlepeyeHb HEOOXOAMMOTO JMIIEH3UOHHOTO IPOrPAMMHOI0 00ecIeYeHmst

[Ipu ocBoenun kypca “Teopuss PyHKIUN KOMIUIEKCHBIX MEPEMEHHBIX IS
TOPHBIX HHXEHEPOB” HCIOJIb3YIOTCA JIMLEH3UOHHBIE MPOTpamMMbl  OOIIETO
Ha3HayeHusa, Takhue Kak Microsoft Windows 7, maker Microsoft Officce
Professional (Word, Excel, PowerPoint, Access), mporpamMmbl JIeMOHCTpAIUH
Buzgeo marepuanoB (Windows Media Player), nmporpamMmsl Ui 1€MOHCTpalUU U
cosznanus npeseHranuii (Microsoft Power Point).

8.3. Ilepeyenb HEOOXOAUMBIX HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. DnektpoHHas OuOnamoTe4yHass cUCTeMa wu3aarelbcTBa  “‘JlaHb”
(www.e.lanbook.com)

2. DnexTpoHHas OoubnuoTeuHas cucrema “YHuBepcurerckas
bubnvoreka onnmaiin” (Www.biblioclub.ru)

3.  DnexkTpoHHas oubnuoTeyHas cucrema “ZNANIUM.COM”
(www.znanium.com)

4.  DnexTpoHHas onbmuoTeuHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)
5.  Enunas WHTEpHET- oubimMoTeka JIeKIUH “JIekTopuym”

(www.lektorium.tv)
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http://www.e.lanbook.com/
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9. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS
JUIS1 OCYIECTBJIEHUSI OBPA3OBATEJBLHOI'O MPOLIECCA
MO JUCLHUIIJIMHE (MOJYJIIO)

MaTepI/IaHBHO-TGXHI/I‘{CCKOG oOecreueHne

Bun pabor
JTUCIUIIIMHBI (MOYJIs1) M OCHAIIIEHHOCTD

Aynutopusi s NPOBEACHMS 3aHATUN JIEKIIMOHHOIO THIIA,
3aHsATUS JIeKIUOHHOTO | Y7 P A POBCA . Jiertt

OCHAIIICHHAs] TIPE3CHTAMOHHON TEXHUKOH (IIPOEKTOp, dKpaH,
THma HOYTOYK) ¥ COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeYeHUEM

Aynurtopusi s NPOBEICHUS 3aHATUM CEMUHAPCKOTO THIIA
3aHATHA ~ ceMMHApCKOro | - Y/WMTOPHA JULA TIPOBCACHHA | ZOMIUHAD :

OCHAII[EHHAs MPE3CHTAIIMOHHON TEXHUKOW (TIPOEKTOp, dKpaH,
THia HOYTOYK) ¥ COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIEYeHUEM
Texyumuii KOHTPOJIb,

Ayautopus Juisl IpOBEAEHUS TEKYLIETO KOHTPOJIS,
MIPOMEKYTOYHAS .

ayIUTOPUS AJIS IPOBEJCHUS TPOMEKYTOUHOM aTTecTalluu
arTecTanus

CamocrosrenbHas pabora

Aynuropuss IJiE  CaMOCTOSITENIbHOM  pabOThl  CTYACHTOB,
OCHAIIICHHAs] KOMIBIOTEPHONM TEXHHUKOM € BO3MOXHOCTBIO
NOJAKJIIOUeHUs K ceth “HHTepHET”, ¢ COOTBETCTBYIOIIMM
IpPOTrpaMMHBIM O0EeCre4eHHeM, C MPOrpaMMON 3KPAHHOTO
YBEJIMUEHUSI W OOECMEYCHHBIH JIOCTYIIOM B JIIEKTPOHHYIO
nH()OpPMaITMOHHO-00Pa30BaTEIBHYIO CPETy YHUBEPCUTETA
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