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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenbto ocBoeHMs yueOHOM quctUILIMHBI «llccnenoBanne onepanuiiy sBiseTcs: U3y4eHue
MaTEMaTHYECKUX METOAO0B UCCIIEIOBAHMS ONIEPALUN B JOTUCTUYECKUX CUCTEMAX.
3ara4yy JUCLUIUINHBIL:
* [IOJIy4UTh NIPEJCTABICHUE O COBPEMEHHBIX MATEMATUYECKUX TOX01aX K PEIICHUIO 3a-1a4
JIOTUCTHKY M YIPABJIECHUS ABM)KEHUEM TOBAPHO-MAaTEPUAIBHBIX LICHHOCTEHN B LIETIAX IIOCTABOK; ®
03HAKOMUTHCSI C OCHOBHBIMHM MaTEMaTHYECKUMHU KaTETOPHSMH ITPpU (OPMATN30BAaHHOM
OTKCAaHHUH JOTUCTUYECKUX 3BEHBEB, IIeTIeH U ceTel, X (YHKIUN 1 BBITIOJIHIEMbIX ONEpaLuii; ¢
3HATh BaKHEHIINE MaTEMATHYECKUE METO/IbI UCCIIEJOBAHUS JIOTUCTUYECKUX CHUCTEM U 001acTH
UX MIPEIIOYTUTEIBHOIO UCIIOIb30BAHMS;
* IpHOOPECTH HABBIKK MAaTEMaTHUECKOTO aHAJIN3a JIOTUCTUUECKUX LETNeH U CUCTEM,
MOJIEJIMPOBAHUS COCTABIISAIONINX UX 3JIEMEHTOB U CBSI3€H MEXy HUMH, a TAK)KE COBMECTHOIO
UCIIOJI30BAaHNsl MATEMATUYECKUX METOJ0B U IPUHIIMIIOB JIOTUCTUKY B IUIAHUPOBAHUM LIETIEN
IIOCTAaBOK U yIIPaBJICHUHM MAaTEPUAIbHBIMUA TOTOKAMH.
JucuuriyHa npeHasHadeHa Ui NOJIy4eHUs 3HAHUM JUIS PEIICHUs CIEAYOIINX
pohecCHOHANBHBIX 3a/1a4:
- IPOU3BO/ICTBEHHO-TEXHOJIOTHYECKas (MCI0JIb30BaHUE TUIIOBBIX METO/IOB PAaCUeTOB); -
OpraHU3alMOHHO-YIIPABIEHYECKAs AEATEIIBHOCTD (OLEHKA PECYPCOB M 3aTparT AJs 00ecreueHus
Ka4eCTBEHHOH paboThI);
- IPOEKTHO-KOHCTPYKTOPCKAasl IEeATEIbHOCTh (pa3paboTKa TEXHUUECKUX TpeOOBaHU,
TEXHUYECKUX 33JJaHUI U TEXHUYECKUX YCIOBHUM OCYIIECTBICHUS IIPOEKTOB, OPraHU3aLus U
00paboTKa pe3ysbTaTOB UCTIBITAHUN HA HAIEKHOCTb MTOJyYEHHBIX JAHHBIX);
- Hay4YHO-HCCleI0BaTeNbCKas (HayYHbIX UCCIeI0OBaHUN B 00JIACTH SKCIUTyaTalluu U

MIPOU3BOJICTBA KEJIE3HOIOPOKHON HHPPACTPYKTYPHI).
?

2. MecTo yueOoHO# qucuuminubl B crpykrype OII BO

VYuebnas qucuuiuivHa "HccenenoBanue onepauuii”" oTHocuTes K 670Ky 1 " IMcuUIIIMHEL
(MomynH)" ¥ BXOAUT B €r0 BapUATUBHYIO YacCTh.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs N0 JUCHUILIHHE (MOAYJII0), COOTHECEHHbIE C
IVIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrPaMMbI

[Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlieH Ha POPMHUPOBAHUE CIEAYIOLTUX
KOMIIETEHIINN:

[TIKC-16 Crnioco0eH NpuMeHSTh TEOPETUUECKHNE OCHOBBI JIOTUCTHYECKON CUCTEMBI U €€
(GYHKIMOHATIBHBIX 00acTell B MpeANPUHUMATENBCKOM 1€ TEIbHOCTH
OpraHu3alyu

4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
2 3aueTHble eqUHUIIBI (72 ak. 4.).
5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

[IpenonaBanue qucuuIuivHbl «MccnenoBanue onepamuii» ocymiecTisiercs B hopme
JIEKIIMI U MPAKTUYECKUX 3aHATUH. JIeKIIMu TpOBOASTCSA B TPAAUIIMOHHON KITACCHO-YPOYHOM
OpraHu3alMOHHON (hopMe, IO THITY YIPaBJICHUS O3HABATEIBHOM NesTeabHOCThIO U Ha 50 %
SIBIISIIOTCS TPAIUIIMOHHBIMU KJIACCHUYECKU-TIEKITMOHHBIME (00BSICHUTEIbHO-UILTIOCTPATUBHEIE), U
Ha 50 % ¢ UCIOJIb30BAaHUEM UHTEPAKTUBHBIX (HAIOTOBBIX) TEXHOJOTUH, B TOM UHCIIE
MyJIbTUMEANA JeKIus (8 4acoB), mpodaemMHast JeKius (6 4acoB), pa30op M aHATU3 KOHKPETHON
cutyauuu (4 yaca). [IpakTuyeckue 3aHATUS OPraHU30BaHbI C UCIIOJIB30BAHUEM TEXHOJIOTUI




pasBuBaroIIero oo0ydeHus. Yactb mpakTUYECKOTr0 Kypca BBIIOIHIETCS B BUJIE TPAAUITMOHHBIX
IPAKTUYECKUX 3aHATUH (00BACHUTEIbHO-UIUTIOCTPATUBHOE pelleHue 3aaa4). OcranbHas 4acTh
IIPAKTUYECKOI0 Kypca IPOBOAUTHCS C UCIIOJIb30BAHUEM UHTEPAKTUBHBIX (MaJIOTOBbBIE)
TEXHOJIOTUH, B TOM 4KCIIe Pa300p M aHAJIN3 KOHKPETHBIX CUTYalUil, 3JIEKTPOHHBIN PAKTUKYM
(pemeHue MpoOIEMHBIX OCTaBIEHHBIX 3a/1a4 C IOMOLIbI0 COBPEMEHHON BBIYMCIUTEIbHON
TEXHHUKHU U UCCIIEI0BAaHUE MOJIEIIEH ); TEXHOJIOTUM, OCHOBaHHBIX Ha KOJUIEKTUBHBIX CIIOCO0ax
00y4yeHHs], a TaK XKe UCIOIb30BAHNEM KOMIIBIOTEPHOM TECTUPYIOIIEH CHCTEMBI.
CamocrosTenbHas padoTa CTy/IeHTa OPraHU30BaHHA C MCIIOJIB30BaHUEM TPAJAULIMOHHBIX BH-JIOB
paboThI U UHTEPAKTUBHBIX TeXHOJOTHH. K TpaauIIMOHHBIM BUIaM pabOThI OTHOCATCS OTPabOTKa
JEKIIMOHHOT'O MaTepuaia U OTpabOTKa OTAENIbHBIX TEM 10 yueOHbIM nocoousm. K
MHTEPAKTUBHBIM (JHaJIOTOBBIM) TEXHOJIOTHSIM OTHOCUTHCS OTPA0OTKA OTACIBHBIX TEM I10
3JIEKTPOHHBIM IOCOOUAM, OJrOTOBKA K IPOMEKYTOUHBIM KOHTPOJISIM B UHTEPAaKTUBHOM
pEKHMME, MHTEPAKTUBHbBIE KOHCYJIBTALUU B PEKUME PEATbHOIO BPEMEHHU 110 CIELUAIBHBIM
pazzenaM U TEXHOJIOTHUSIM, OCHOBaHHBIM Ha KOJUIEKTUBHBIX CIIOCO0aX CaMOCTOSITEIbHON pabOThI
cTyaeHTOB. OLeHKa NI0JyYEHHBIX 3HaHUM, YMEHUI U HaBBIKOB OCHOBaHAa HA MOJYJIBHO-
pEUTHHTOBOI TeXHOJOTHH. Bech Kypc pa3out Ha 9 pa3nenoB, IpeACTaBISIOMUX co00i
JIOTHYECKH 3aBEepIICHHBIA 00bEM yueOHOM nHpopManuu. DOHJIBI OLIEHOYHBIX CPECTB
OCBOEHHBIX KOMIIETCHIIMM BKJIFOYAIOT KAK BOIIPOCHI TEOPETUYECKOTO XapaKTepa AJIs OLICHKU
3HaHMUM, TaK U 33JaHUS IPAKTUUYECKOIO CO-JepKaHus (pelieHne CUTyallnOHHbIX 33/1a4, aHaJIu3
KOHKPETHBIX CUTYaIMi, paboTa ¢ JAaHHBIMU) JUISl OLIEHKH YMEHUI U HAaBBIKOB. .

6. Coep:kanue IUCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jiesiaM)

PA3JIET 1
OCHOBHBIC IIOHATUSA UCCIICJOBAHUA OHCpaIII/II\/JI
CI/ITyaI_[I/IOHHBIe 3aJa4u, YCTHBIﬁ OompocC

PA3JIE] 1

OCHOBHLIC IIOHATUSA UCCIICAOBAHUA onepaunﬁ

HOCTaHOBKa 3a4a4 JIOTUCTUKHU U UX KJ'IaCCI/I(bI/IKaHI/IfL OCHOBHI)IG OHpeI{CJ’ICHI/Iﬂ, 3a1a4yu u
METOAbI ,I[I/ICerTHOﬁ OHTI/IMI/ISaHI/II/I.MCTOHLI peUICHUs 3a1a4 MHOFOKpI/ITepI/IaJ'ILHOI\/’I
OHTI/IMI/I3aHI/II/IMeTOI[ I[I/ICerTHOFO JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/ISI.

PA3JIEJ 2
OCHOBBI IMHEWHOTO IPOrPaMMHUPOBAHUS
CuryauMOHHBIE 331241, YCTHBIN OIPOC

PA3JIEJI 2

OCHOBBI IMHEWHOTO IPOrPaMMHUPOBAHUS

[ToctanoBka 00111e 3a1a4 JIMHEWHOTO MpOorpaMMHUpoBaHus U e€ aHanu3.dDopmbl 3anucH 3aaa4
JMHENHOr0 MPOrpaMMUPOBaHNs.3a1a4M JJOTUCTUKHU, IPUBOAIINE K 3a/1a4aM JJMHEHHOTO
pOorpaMMHUpOBaHUS.

PA3JIEJI 3
CuMInuiekc-MeToq
CuTyalMOHHBIE 33J]a4M, YCTHBIM OIpocC

PA3JIEJI 3

Cumniekc-MeToa

MGTO,Z[bI FGOMQTpH‘-IGCKOfI OIITUMMU3AIIUH. CI/IMMeTpI/IH )41 OHTI/IMI/I?)aI_[I/I}I.MHOFOyFO.HBHI/IKI/I,
MHOTOTPaHHHUKH, CUMILIEKChl. CUMILIEKC-METO/I IPU U3BECTHOM JIOIYCTUMOM 0a3MCHOM
peLHCHI/II/I.HOI/ICK A0IyCTUMOI'O 6a3I/ICHOF0 pGH_IGHI/IH.AHa.HI/IS peICHUS HAa YYBCTBUTCIIbHOCTD.
JIBolicTBEHHAas 3a/1a4ya JUHEWHOTO MPOTPaMMHUPOBAHUS.



PA3JIEJI 4

LlenouncaeHHOE MPOrPaMMHUPOBAHUE

Mertoap!l perieHus 3aay 1eJIOYUCIEHHOTO MPOorpaMMUpOBaHusi. MeTo/1 OTCEeKArOIINX
mockocter (Meros I"'omopu).MeToa BeTBel U rpaHuil.3agauu HEeT0UYUCICHHOTO
pOrpaMMHUPOBAaHUS B JIOTUCTHUKE.

PA3/IEJI 4
[{enouncieHHOE TPOrpaMMUPOBAHHE
CuTyanoHHbI€ 33a4M,YCTHBIM OMpPOC, BOIIPOCHI TEKYIIET0 KOHTPOJIS

PA3JAEJT 5
3ajauu TPaHCHOPTHOI'O TUIIA
CutyallioHHBbIE 3a7a41, YCTHBIN OIPOC

PA3JIEJI 5

3aauy TPaHCIIOPTHOI'O THIA

Knaccuueckas TpancnoptHas 3agada. TpaHcriopTHas 3a/1a4a ¢ IPOMEKYTOUYHBIMHU ITyHKTAMH.
3aga4a o Ha3Ha4YeHUAX.BeHrepckuii MmeTon pemeHns 3a1a4 o Ha3HauYeHUAX.3aqa4ua BEIOOpa
Kparyaiiiero nytu. Meron noreHuuanoB. CUMILIEKCHBIN METOJI peIIeHus 3a/1a4 TPAHCIOPTHOTO
THIIA.

PA3/IEJI 6
DJIeMEHTBI TEOPUU MacCOBOTO OOCITY>KUBaHUS
CuTyanoHHbIE 331a4H,YCTHBIH Onpoc

PA3JIEJI 6

DJeMEeHTBI TEOPUU MacCOBOTO OOCITYKUBAaHUS

OcCHOBHBIE TTOHATHSI TEOPUU MAacCOBOTO o0cmyxuBanus. Kiaccudukamms cucreMm MaccoBoro
oOcnyxuBaHus. Bxonsmuii motok TpeboBaHM U €ro XapakTepucTUKU. Bpemst oOcimyxuBaHusl.
[TonsiTe MapkoBckoro nporecca. Cucrema MaccoBOro o0cityxuBaHus ¢ oTkazamu. Crucrema
MaccoBOT0 0OCITY>)KHBaHUS C OUEPEIbIO.

PA3JIEJL 7
BBeneHne B UMUTAllMOHHOE MOJEIMPOBAHNE
CutyallMOHHBIE 3a/1a41,YCTHBINA ONPOC

PA3JIEJ 7

BBG}IGHI/IG B UMHUTAllTUOHHOC MOACIIMPOBAHUC

OCHOBHLIC IIOHATHUSA U 3TAIlbl UMHUTAIITUOHHOI'O MOIICJ'II/IpOBaHI/I}IMO,Z[CJ'II/IpOBaHI/IC CﬂyqaﬁHBIX
BCJIINYUH U CHy‘IaﬁHBIX CO6BITHI>'IHOCTp06HHe n 3KCHHyaTaHI/I$[ NMHUTAIITUOHHBIX
MO,Z[CJICfIHOJ'Iy‘-ICHHC HaGHIOI[eHI/Iﬁ Ipyu UMUTAITUOHHOM MOJICIUPOBAHUU.

PA3JIEJI 8
TpaHcropTHbIE cEeTH
CuTyalmoHHbIE 3a1a4M,yCTHBIN OMPOC

PA3JIEJ 8

TpancnopTHbIE ceTH

O6ume nonsarus. Knaccuduxanus cereid. [1yts B cetu. Llens B cetn. 3agaua o kparyaiiiem
nyta. Meton ®opaa (MeToj pacCTaHOBKH TOMETOK). MeTo TepHAPHBIX OTEPAIIHM ISt
HAXOXKJCHUS KpaTyalIux myTeil Mex 1y 0001 mapoi y3jiaoB B ceTu

PA3EJI 9
IToToku B cetn



CutyanMoHHBIE 3a/1a4M, YCTHBIN OIPOC, BOIPOCHI TEKYILIErO KOHTPOJIS

PA3JIEJT 9

[Toroku B cetn

ITotoku B cetn. OTHONPOIYKTOBBIE IIOTOKU.3a1a4a O MAKCUMaJIbHOM noToke. [IonsaTue pazpesa
B ceTu.MeTo/1 pacCTaHOBKU ITOMETOK. Teopema 0 MaKCUMaJIbHOM IIOTOKE U MUHUMAJIbHOM
paspese I HaX0XKJIeHUSI MaKCUMaJlbHOro nnotokalloTokoskBuBasleHTHBIE ceTH. [lepeBo
pa3pe3oB. [IoTok MakCMMalIbHON CTOMMOCTHU. 3aJjaua O MAaKCUMaJIbHOM IIPUKPEIUIEHUN
PabOTHHUKOB K paboTam

PA3AEJI 10
3auer
Bomnpocs! k 3ayeTy



