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Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.10.01.01
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

TJIaHy:
Jlekuuu 1 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 1 cemectp - 16 yacos;
JlaGopaTopHble padoThI He MpeyCMOTPeHO Y4eOHbIM MJIaHOM
KoncyabTanuu 1 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 1 cemectp - 93,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYasi:
IIpoBepounas padora
Pemenne 3agau
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAINS:
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3BaHHE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHUs] AUCHUILUINHBI. U3YY€HHE METOJIOB MAaTEMATUYECKOTO MOJICTTUPOBAHUS KaOeIbHbIX
U DJEKTPOU3OJSIUOHHBIX M3JEIUM JUIsl TOCJEAYIOEr0 WX HCIOJb30BaHUS B KOHCTPYMPOBAHUU
INEKTPOTEXHUYECKOro 00opyaoBaHua. DOpMHUpOBAHUE CHUCTEMBbl 3HAHUNW O (DU3MUECKUX TMpolieccax,

MMpoucCxXoadAmmx B

KaOeJIbHBIX n3acianiax B

ANEKTPOIHEPreTUUECKOM 000PYTIOBAHUH

33[[3‘11/1 AUCHHUIIIMHBI

3aJaHHbIX  YCJIOBHAX

9KCIUTyaTalluu B COCTaBC

- 1aTh UH(POPMAIMIO O METOJJaX MaTeMaTH4YEeCKOI0 MOIETIUPOBAHUS JIEKTPUUECKUX U TETIOBBIX
PEXHUMOB B U3JIEIHIX MIEKTPOU3OIALIMOHHON U KabenbHOU TexHuku (DuKT);
- IPUMEHSTH OCHOBBI HH)KEHEPHOT'O MTPOEKTUPOBAHUSI U3/I€TTHI 3JIEKTPOU3ONISILIMOHHON U

KaOeIbHOH TEXHUKH;

- I3y4YCHHE CTYIEHTaMHU METOA0B HHKXEHEPHOM OLEHKU XaPAaKTEPUCTUK JICKTPOU3OJISILIMOHHON 1
Ka0eIbHOM TEXHUKHU C yYETOM PA3IMYHOIo poja HH(opManuu, NoaydaeMoil B IIPOIECCE IKCILTyaTalluu
00BEKTOB, UCIIBITAHUH, aHATUTUYECKUX PACUYETOB;

- IpUOOPETEHNE CTYACHTAMU 3HAHUN O METO/IaX MaTeMaTUYECKOr0 MOEINPOBAHNS KaK OCHOBBI
u3ydeHHs QyHKIIMOHUPOBAHHUS CIIOKHBIX 3JIEKTPOTEXHUYECKUX CUCTEM;

- IPUMEHSTH METO/bI CO3/IaHUs U aHAJIN3a MOJIEJIEH, TO3BOJISIOIIMX IIPOBOIUTh PACUETHI
XapaKTEPUCTHUK U3JIEIUN 3JIEKTPOU3OJALMOHHON 1 KaOeIbHOW TEXHUKHY;

- IpUOOPETEHNE CTYACHTOM HaBBIKOB IPUMEHEHMSI 3HAHUM, TOJIyUEHHBIX B KypCe, C LIE€JIbI0
JMArHOCTUKU U KOHTPOJISI COCTOSIHUSI SIEKTPOU3OIALIMOHHON U KaOeIbHON TeXHUKH;

- BBIOMPATh CEPUNHOE U IPOEKTUPOBATH HOBOE AIEKTPOTEXHUUYECKOE U DJIEKTPOIHEPIreTUUECKOE

o0opynoBaHue;

- peuiaTb MHXXCHCPHO-TEXHUYCCKHUEC 3a4a4u C IPUMCHCHHUEM CPCACTB IIPUKIIAJJHOTO

MporpaMmMHOI0 o0ecIeyeHus..

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JAUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa m HanmMeHOBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

I1K-1 Criocoben npoBOaUTh
HCCJIEIOBaHMSI MaTEPUATIOB
U U3JeIui
BJIEKTPOU3OJISIIUOHHOM,
KabenbHOU U
KOHJICHCATOPHON TEXHUKHU

N-1nk-1 Ciocoben
MPOBOJUTH UCCIIEIOBAHUS
MaTEepUAJIOB U U3IEIIAN
AIEKTPOU3OJISIIUOHHOM,
KaOeIbHON M KOHJIEHCATOPHOU
TEXHUKH

3HATh:
- OCHOBHBIEC METOJIBI MATEMATHYECKOTO
MOI[CJ'II/IPOBaHI/Iﬂ SIBHGHI/Iﬁ 158 HpOIIGCCOB B
U3JIENUAX AIIEKTPOU30ISLUOHHOM,
KaOeNbHON M KOHJACHCATOPHON TEXHUKHU;

- CTaTUCTUYECKHE METO/IbI MOJEITUPOBAHUS
n3nemui DNuKT.

YMETB:
- IPUMEHATh COBPEMEHHBIE METO/IbI

HCCIIEI0BAHMS, OLICHUBATh U MPEJICTABIATH
pe3yJbTaThl BBIMOJIHEHHON pabOThI;;

- pacCUMTHIBaTh U UHTEPIIPETUPOBATH
JIEKTPUYECKUE XapPAKTEPUCTUKU
ANEKTPOU3OJIALIMOHHBIX MATEPUAJIOB IS
pa3NIUYHBIX 00J1aCTeH UX MCIOIb30BAHUSI.

[IK-1 Cniocoben mpoBOIUTH
UCCIIEIOBAHHS MAaTepHAIIOB
Y U3AEIUI
BIIEKTPOU3OJISITUOHHOM,
KaOeNbHOU U

NJI-2nk-1 [IpoBogut
WCCIIEIOBAHUS XapaKTEPUCTUK
15631 (12171
AIEKTPOU3OJISIITUOHHOM,
KaOeTbHON M KOHJIEHCATOPHOU

3HATh!
- CpeCTBA KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS PEKUMOB pabOTHI U
napameTpoB uzaenuit JuKT;

- COBPEMEHHBIE METObI
HKCIEPUMEHTATBHON pabOThI U METOABI
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINHA annKaTopa OJOCTHMKCHUA
KOMIIETCHIINHU
KOHJICHCATOPHOW TEXHUKH TEXHUKH HMHTEPNpETAIUU PE3YIbTaTOB HAyUYHbIX
HUCCJIENOBAHMIA.
YMETh:

- [10JIb30BAThCSI CTAaHAAPTHBIMU
MaTEeMAaTHYECKUMHU MTaKeTaMu JIJIst
CTaTUCTUYECKOTO MOJICIMPOBAHUS
m3genuii OuKT;

- OIPEIEIUTh METO/IbI UCCIIEIOBAaHUS U
CpEJICTBA PEIICHHS] OCHOBHBIX MPOOJIEM B
00J1aCTH 3IEKTPOU3OIISILIUOHHON 1
KaOeMbHOM TEXHUKE.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
DnekTpoMarepuanoBerieHne, (U3MKa W TEXHMKA  DJIGKTPUYECKOW  M3OJSAIUH, Kabeined U
aJIeKTpOKOHAeHCaTOpocTpoeHuss  (mamee  —  OINIOIN), wampaBiaenwss moarotoBku  13.04.02
DNEKTPOIHEPTETHKA U SJICKTPOTEXHUKA, YPOBEHb 00pa30BaHMUs: BICIIEe 00pa30BaHUE - MATUCTPaTypa.

bazupyercs Ha ypoBHE cpeaHero 001ero oopa3oBaHus.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TIOHATHA B 13 1 4 - 2 - - - - - 7 - Ilooz0mogka domauinezo 3adanun:
TEIJIOBBIX pacueTax IToaroTroBka JOMAIIIHETO 3aaHNs HAIPaBIeHa
11 1. OcHOBHBIC MOHATHSA 13 4 - 2 - - - - - 7 - Ha OTPabOTKY YMEHUI pelIeH s

B TCIJIOBBIX pacue€Tax

npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"OCHOBHBIE TIOHATHSA KOMITBIOTEPHOTO
MoOJAenupoBaHus" Marepuaiy. JlonoJHUTENBHO
CTYICHTY HEOOXOIUMO U3YUUTh JUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3amanuil. [IpoBepka qOMaIIHEro 33 aHus
MPOBOUTCS IO TIPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"OCHOBHBIE TIOHATHSA KOMITBIOTEPHOTO
MoOJIenTUpoBaHus"

Ilposedenue uccnedoganuii: Pabora
BEITIOJTHSACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeieHusI CCIIeIOBAHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Ilodzomogxa pacuemno-zpaduueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBIMOJIHACTCS YePTEIK KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MIpeIBapUTENbHbBIE PACYEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBITOJIHACTCS
MHIVMBUAYATBHO TI0 BapHaHTaM. B KkauecTBe TeM
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3aJJaHus TPUMCHSIFOTCS CIICAYIOIIHC:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3amaHnio. B pamkax paboTeI HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN pabOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
peumienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTEIBHYIO 3aIICKY C pacdeTaMu
rpadudgecKyro 4yacTb. B 3amaHne BXOOuUT pacder
CIIEYIONINX TTOKa3aTelNeH:

Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA0OpaTOPHOH paboTEhI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzene "OCHOBHBIE MOHATUS KOMIIBIOTEPHOTO
MOJETUPOBaHUs" MaTepuaiy.

Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo0z0mo6Ka K KOHMPOILHOU padome:
Nzydenne MmatepuanoB 1o pazaeny OCHOBHbBIE
MOHSATHUS KOMITBIOTEPHOT'O MOJICTUPOBAHUS U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

1lo020mo6Ka K nPAKMUu4eCcKuM 3aHAMUAM:
Nzydenne matepuana no pazaeny "OCHOBHbIE
MTOHATHUS KOMITBIOTEPHOT'O MOJETUPOBaHHA"
MTOJIrOTOBKA K BBIMOJHCHHIO 3a[aHUi Ha
MPAKTUYIECKHUX 3aHIATHAX

Ilposedenue yxcnepumenma: Pabora
BBIMOJIHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JIist mpoBeieHHsI UCCIICIOBAHKS IPUMEHSICTCS
cienyromniee 000pyJI0BaHUE:
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Camocmoamenvroe uzyuenue
meopemuueckozo mamepuana: V13ydcHue
JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
"OCHOBHBIE TIOHATHS KOMITBIOTEPHOTO
MOJIenupoBaHus"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszeny "OCHOBHBIC IOHATHS KOMIIBIOTEPHOTO
MonenupoBaHua". CTyIeHTH HEOOXOIIMO
MOBTOPUTH TCOPETHUCCKHIA MaTePHAI,
pazo0path IpUMeEpHI PEIICHUS aHATTOTUIHBIX
3a7a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUS
U cOeJIaTh BBIBOBI. B Ka4yeCTBC 3alaHUS
HCTIONIB3YIOTCS CICIYIONIUE YIPAKHCHUS:
Iloozomoska 0oknaoa, 6bICHynIeHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IokIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAINOHHBIX
craiiioB. B kauecTBe TEM JOKIAN0B CTYIEHTaM
MPEIaratoTCsl CICAYIOIINE BAPUAHTBI:
Iloozomogka pedhepama: B pamkax
pedepaTHBHO YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYILICHUS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MPeUIaratoTCsl CICAYIOINE BAPUAHTBI:
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], 14-454
[2], 2-40

YpaBHeHUs TeIo- U
MaccomnepeHoca

14

2.1

2. YpaBHEHHS TEIUIO- U

14

Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"YpaBHEHH TEIUIO- M MaccomnepeHoca'
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MacconepeHoca

Ilposedenue uccnedosanuii: Pabora
BBINOJTHACTCS [0 WHAUBUAYAIEHOMY 3aJIaHHIO.
JIis mpoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
CIIEYIOIIHE MaTepPHabl:

Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
mokazareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
MHAUBUYaJIBHO [0 BapuaHTaM. B kauecTBe TeM
3a/laHusl MPUMEHSIOTCS CIEAYIOLIHE:
Iloozomogka Kypcosozo npoexma: KypcoBoit
MIPOCKT BBITIOHSCTCS 110 UHAUBUIYATbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoekT npemycMaTpruBacT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu 1
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIeAYIOIINX MoKa3aTesei:

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33JaHUH 110 JTaA00OpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3aJ1a4¥ BBITIOJTHEHUS J1abopaTOpHOH paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "YpaBHeHUs TEIIO- U Maccoreperoca”
MaTepHuainy.

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIJIAETCS CTYJIEHTaM 10 U3yYEHHOMY B pa3zelie
"YpaBHeHUs TEIIO- U MacconepeHoca"
MaTepuainy. JJOmoJHUTETbHO CTYICHTY
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HEO0XOIUMO U3yUYUTh JIUTEPATYPY U pa3oOpath
MIPUMEPHI BBITIOTHEHUSI TOTOOHBIX 33 JaHH.
IIpoBepka goMaIIHEro 3aJaHus IPOBOIUTCS IO
MIPECTaBICHHBIM MTUCBMEHHBIM padoTaM.
Ilodzomoeka doknada, evicmynienus:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
MTOWCKOM MaTEepHAJIOB IS PACKPBITUS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MPECTABISIFOTCS B JICKTPOHHOM BHJIC WM B
(opmMe pacriedaTaHHbIX MPE3eHTAHOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
IIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yeHue MaTepualioB 10 pa3ieily Y paBHEHHUS
TEIUIO- ¥ MacCOIIepeHOCca U MMOATOTOBKA K
KOHTPOJBHOI paboTte

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa IIPOEKTHOTro perenus. [Ipumep
3aaHuA:

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
W3ydenne Matepuana no pazaeny "YpaBHeHUs
TEIJI0- ¥ MaccomepeHoca" moJAroToBKa K
BEITTOJTHEHUIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHUAX

Ilposedenue Ixcnepumenma: Padora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeieHIsI UCCIIEIOBAHIS IPUMEHSICTCS
creyroniee 000py10BaHHE:
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"YpaBHEeHUs TEIJIO- U MaccomnepeHoca"
Iloozomoexa pacuemmnpix 3ad0anuil: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS MUHH32/1a4 TI0
pazneny "YpaBHEHUs TEIIO- U
Mmaccorneperoca". CTyaeHTbl He00X0ANMO
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MOBTOPUTH TEOPETHYECKUI MaTepHall,
pa3o0parh NpUMeEphI PEIICHNsT aHATOTHYHBIX
3aj1a4. IPOBECTU PacyETHI 110 BAPHAHTY 3a1aHUs
U CIeTaTh BHIBOABL. B KadecTBe 3amaHuA
HCTIONB3YIOTCS CIICAYIONINE YIPaKHEHUS
Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIMM
MIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpaHHOW TeME, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJTOTOBUTH NPE3SHTALMIO IS BBICTYIICHUS
0 pe3yabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MpeAIaraloTcs CIeAYIOe BAPUAHTbIL:
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], 14-454
[2], 2-40

I'parnuHbIe ycmoBus
JUIsl ypaBHEHUI
napaboIMIecKoro THIIA

13

3.1

3. I'paHnyHbIE YCIOBUS
JUIsl ypaBHEHUM
napaboMIecKoro THUTa

13

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
W3yuenue Matepuana no pasaeny "I'paHuuHble
YCIIOBHS JJIs1 YPaBHEHUH MapaboIHIecKOro
Tumna" MOArOTOBKA K BBHIITOJIHEHUIO 3a/JaHUI Ha
MPAKTUYCCKUX 3aHATUIX

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHEHTHUPOBAHBI HA PEIICHUS MUHU33a4 110
paszgeny "I paHuuHBIE YCIOBHS U1 ypaBHEHUI
napabonudeckoro tumna'". CTyIeHTH
HE00XO0IUMO TTOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUSL
aHAJIOTUYHBIX 32/1a9. TIPOBECTH PACUETHI IO
BapHWaHTY 3a/IaHUS U CHETaTh BEIBOABL. B
Ka4eCTBE 3a/IaHUS HCIIONB3YIOTCS CICAYIOIIHE
YOpaKHESHUS:

Ilposedenue yIxcnepumenma: Pabora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JIiist pOBeICHMsSI MCCIICAOBAHIS IPUMEHSICTCS
cienytomiee 000pya0BaHHE:

Iloozomoexa kypcosoii padomoul: Kypcosas
paboTa mpejcTaBlieHa B BUEC KPYIMTHOW 337291
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1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEeKTHOTo pemeHus. [Ipumep
3a7aHus:

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"I'panuyHbBIe YCIOBUA U1l YpaBHEHUH
mapaboImdecKoro Tuma"

Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue marepuaiios 1o paszzaeny ['paHuuHble
YCIIOBUS AJIsl ypaBHEHUH MapaboInuecKoro
THUIA ¥ IOJrOTOBKA K KOHTPOJIBHOU padoTte
Ilodzomogka doknada, gblcmynieHuA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4eHUEM
pa3ziesioB AUCIMIUINHEL U CAMOCTOSTETIbHBIM
MIONCKOM MaTEpHAJIOB ISl PACKPBITHS TEMBI
JI0KJIaga. MaTepuasl BEIIOTHEHHOW paboThI
MIPE/CTABILIFOTCS B SJICKTPOHHOM BHAE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHbBIX
ciaiinoB. B kauecTBe TEM OKIIAIOB CTYyACHTAM
MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3a1aHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3a1aHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"I'paHnYHbIE YCIOBUS ISl ypaBHEHUH
napaboIMYecKoro THIa" MaTepHay.
JIONIOHUTENBHO CTYICHTY HEOOX0AMMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS IOK00HBIX 3aanuil. [IpoBepka
JIOMAIITHETo 3aJIaHusl IPOBOJIUTCSI MO
MPEACTABIICHHBIM ITUCHbMCHHBIM pa60TaM.
Iloozomoexa Kk ayoumopHovimM 3anaAmuaM:
[IpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OX0AMMO NPEIBAPUTEIBEHO U3YYHTh TEMY U
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3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "I'paHUYHBIC YCIOBHUS ISl YpaBHEHHH
mapaboIMYecKOro TUMa" MaTepuaity.
Iloozomogka pacuemno-zpaguuecxkozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
J71s1 BBITIOJTHEHUS YEPTEKEN BBIIOIHIOTCS
Ipe/IBapUTEIbHBIE PaCYeThl OCHOBHBIX
rokasaTesieli, KOTopble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUIYaAJIbHO 10 BapHUaHTaM. B kauecTBe TeM
3aJ[aHusI IPUMEHSIOTCS CIIETYIOLINE:
IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuana Mo pasaey
"I'paHnyHbIE YCIOBUS U1l ypaBHEHUH
mapaboIMdecKoro Tuma"

Ilposedenue uccnedosanuii: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIEIOBAHUSI IPUMEHSIETCS
CIIEIYIOIINE MaTepHaIbl:

Iloozomogka pedhepama: B pamkax
pedepaTHBHOM YaCTH CTYACHTY HEOOXO MM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTANNIO JUIS BBICTYIIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepaTa CTyneHTY
MIPE/AIaraloTCsl CIEAYIONIE BApHAHTHI:
Ilodzomogexa Kypcosoz2o npoexma: Kypcooii
IIPOCKT BBIMOJJHACTCA IO HHAUBUAYAJIBHOMY
3amanuio. B pamkax paboTsl HEOOXOAMMO
paccuuTaTh OCHOBHBIE IOKa3aTesin paboThl
000pyIoBaHUs, BEIOpATh ONTUMATBHOE
peuienue. KypcoBoil npoekT npeaycMarpuBaer
TIOACHUTEJIbHYIO 3aIIUCKY C pacue€TaMu U
rpaduveckyio 4acTb. B 3amanue BxoauT pacuer
CIICYIONINX MTOKa3aTelIeH:
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 14-454
[2], 2-40

4 JIBymMepHBIC U 14
TPEXMEpHBIE TEIUIOBBIC
3a1a4u
4.1 4. IBymepHBIE U 14

TPEXMEpHBIC TETIIOBBIE
3aJaun

Iloozomoeka doxnada, eblCHynieHus:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
TTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dbopMe pacneyaTaHHBIX MPE3CHTAIUOHHBIX
claiiioB. B kadecTBe T€M NOKIAA0B CTyIEHTaM
MPEe/IJIaraloTCst CIEAYIONIIe BApUAHTHI:
Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaToOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3yIUTh TEMY H
3a[jau BBHITIOJHEHNUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
pazzgene "JIByMepHbIE U TPEXMEPHBIE TEIJIOBbIC
3ama4yu’ MaTepuaty.

Iloozomogeka Kypcosozo npoexma: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO HHAUBUAYAJIbHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeN PaOOTHI
000pyI0BaHUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacueTaMu
rpaduyuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIIEIYIONINX TTOKa3aTeIeH

Iloozomoexa pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJaHWs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEeXKeN BBITIOIHSIOTCA
pEeABApUTEIILHBIC PACYETHI OCHOBHBIX
oKa3aresel, KOTOPbIe YKa3bIBAIOTCS Ha
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yepTexke. 3aJjaHue BBIIOIHIETCS
WHIMBHIYaJIbHO 110 BapuaHTtaM. B xauecTBe Tem
3a[JaHMs IPUMEHSIOTCS CIIEAYIOIINE:
Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka K meKyuiemy KOHmMPOJII0:
[ToBTOpeHNe MaTepHaa 1mo pasaery
"JIByMEepHBIE U TpEXMEpHbIE TEIUIOBBIE 3a1a4n’”
Iloozomogka domauinezo 3adanua:
IToxroToBka gOMaIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI pelIeH s
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjene
"JIByMepHBIE U TPEXMEPHBIE TEIJIOBHIE 3aAaun"
MaTepHuainy. J[OmoMHUTEeTbHO CTYACHTY
HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazoOpars
TIPUMEPHI BBITIOTHEHUS TOTO0OHBIX 3aJaHHH.
[IpoBepka goMaIIHeTo 3aJaHHs IPOBOTUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Ilo0z0mo6Ka K KOHMPOILHOU padome:
N3yuenue matepuainos o paszaeny JBymepHbie
U TPpeXMEpHBIE TETJIOBbIE 3a7ja4l U OATOTOBKA
K KOHTPOJIBHOI! paboTe

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Ipumep
3aJaHHs:

Ilodzomoeka pepepama: B pamkax
pedepaTHBHO YacTH CTyAEHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BBIOpPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIICHUS
0 pe3yJIbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
IIPeJIaraloTCsl CISAYIOIUE BAPUAHTBIL:
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Ilodzomogka pacuenmnvix 3a0anuii: 3aiaHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pasneny "J/IByMepHBIE ¥ TpeXMEpHbIE TEIIOBBIE
3agaun’. CTyJeHTH HEOOXOIUMO IOBTOPHUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
pELICHHUS aHATIOTUYHBIX 331a4. IPOBECTH
pacdeTsl 10 BapHaHTy 33AaHUs U CACTIATh
BBIBOJIBI. B KauecTBe 3aJaHNS HCIIOIB3YIOTCS
CIIEAYIOLIHE YIPAKHEHNUS:

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia Mo paszieiny
"JIByMepHBIE U TpeXMEpHbIE TEIUIOBBIC 3a1a4un”
Ilposedenue sxcnepumenma: Pabora
BBITIOJIHACTCSA 1O MHAWBUAYAJIbHOMY 3a1aHUTO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
crenyroniee 060pyI0BaHHE:

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no paszaeny "JIByMepHble
U TPEXMEpHBIC TETIOBBIE 3a/jauH’" TIOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATUAX

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], 14-454
[2], 2-40

5 MonenupoBaHue 13
[porpeBa B pealibHbIX
IKCILTYaTA[HOHHBIX
YCIOBUSIX
5.1 5. MogenupoBaHue 13

NpoTrpeBa B PeaJIbHBIX
9KCIUTYaTal[HOHHBIX
YCIIOBHAX

Iloozomogka peghepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJTOTOBUTH NPE3SHTALNIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHsATHH. B kauecTBe TeM pedepara CTyneHTy
MIPEUIaraloTCs CIeAYIOINe BAPHAHTHI:
Iloozomoexa pacuemmnpix 3ad0anuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHHS MHUHU3a/1a4 110
pasneny "MojaenupoBaHue IPOTpeBa B
peaTbHBIX AKCIUTYaTAI[HOHHBIX YCIOBHAX .
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CryneHThl He0OXO0MMO OBTOPUTH
TEOpETHYECKUI MaTepHa, pa3o0paTh MPUMEpPHI
pEIICHNS aHAIOTUYHBIX 3a]1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEIYIOMINE YIPaKHEHHUS:
CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JTOTIONTHUTEIHHOTO MaTepraa o pa3aeiry
"MojenupoBaHUe IPOrpeBa B peanbHbIX
9KCIUTyaTaI[HOHHBIX YCIOBUAX"

Ilposedenue sxcnepumenma: Pabora
BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng npoBeneHUst HCClIeA0OBaHMS IPUMEHSIETCS
cienytomiee 060pya0BaHUe:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueiny
"MopenupoBaHue NPOrpeBa B peanbHbIX
9KCIUTyaTAI[MOHHBIX yCIOBUAX" TOATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MTPAKTHYECKIX
3aHATHAX

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keicy, OXBaThIBAIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3aJaHHs:

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
MopenmupoBaHHe IPOTPeBa B peaTbHBIX
AKCIUTYaTAI[MOHHBIX YCIOBHAX U TIOATOTOBKA K
KOHTPOJILHOM paboTte

Iloozomoexa doknada, gvicmynienus:
3amanue CBA3aHO C YIiyOJIEHHBIM H3y49eHHUEM
Pa3aenoB AUCIHUIUIMHBI H CAMOCTOSTEIbHBIM
MTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
JToKJIaga. Matepualbl BEIIOTHEHHOH paboThl
MIPEICTABIIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacriedaTaHHBIX PE3EHTAIMOHHBIX
cinaiioB. B kauecTBe TeM JOKIIAIOB CTyICHTAM
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MPE/IAratoTCsl CICAYIOIINES BAPUAHTBI:
Ilodzomoeka domauinezo 3a0anus:
[MoaroToBKa AOMAIITHETO 3aJaHKs HATPaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"MopenmupoBaHHe IPOTPEBa B peaTbHBIX
9KCIUTYyaTAI[IOHHBIX YCIOBUAX" MaTepHay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
U3YYUTh JTUTEPATYPY U pa300paTh MpUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs POBOIUTCSI 1O
MpEACTaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Ilodz0moeKa K ayOumopHbvlyM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUI TI0 JTaO0OpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "MojenupoBaHue MPOrpeBa B
PeaNbHBIX YKCILTYyaTAaI[MOHHBIX YCIOBHUIX"
MaTepuany.

Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MIPOEKT BEHITIONHSCTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOX0IUMO
paccuuTaTh OCHOBHBIC TIOKA3aTeIIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoil mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduyeckyro yacTh. B 3amaHue BXOAUT pacyeT
CIeAYIONINX MOKa3aTesei:

Iloozomoexa pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJaHWs BBIIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEeXKeEN BBITIOIHSIOTCA
MpeIBapUTEIHLHBIC PACUETHI OCHOBHBIX
IoKasareJseil, KOTOpbIe YKa3hIBAIOTCS Ha
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yeprexe. 3alaHue BBINOIHACTCS
WHIUBUAYAIbHO IO BapuaHTaM. B kauecTBe TeM
3a/laHusl IPUMEHSIOTCS CIeYIOLIHe:
IIposedenue uccnedosanuii: Padbora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka K mekywemy KOHmMpoJiio:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"MopenupoBaHue MPOrpeBa B peaibHBIX
9KCIUTyaTaI[HOHHBIX YCIOBUAX"

H3yuenue mamepuanos aumepamypHbslx
UCHOYHUKOG:

[1], 14-454
[2], 2-40

MoaenupoBanue
AIEKTPHUYECKIX TOJIEH

14

6.1

6. MonenupoBaHue
ANEKTPHUYECKIX TTOJIEH

14

Ilposedenue sxcnepumenma: Pabora
BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
crenyromiee 060pyI0BaHHE:

Ilodzomoeka doknada, evicmynienusn:
3agaHue CBS3aHO C YIIyOJEHHBIM H3yYeHUEM
Pa3aenoB AUCHUILUIMHBI H CAMOCTOATEIbHBIM
MTOMCKOM MaTEepHaJIOB [T PACKPBITHS TEMBI
JIoKs1aga. Matepualisl BBITOTHEHHOM paboThI
MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WM B
(dopmMe pacriedaTaHHbIX PE3EHTAHOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
Ilodzomoeka Kypcosoit padomui: Kypcoas
pabora npeacTaBiIeHa B BUAE KPYITHOHN 3a/1auu
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aaHuA:

ITodzomoska Kk npakmuyecKum 3aHAMUAM:
M3yuenne marepuana o pasueny
"MoaenupoBaHHe dIEKTPUIECKHUX MMoei”
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPAKTHYECKUX 3aHITUSIX
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Ilo020mo6Ka K KORMPOIbHOU padome:
W3yueHune MaTepHaoB Mo pas3ueity
MopenupoBaHue MCKTPUICSCKUX MTOJICH U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Iloozomoeka pacuemuo-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3a[JaHHs BRITIOJHACTCS YePTEK KOHCTPYKITHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
mokazareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUAYaAJIbHO IO BapUaHTaM. B xauecTBe TEM
3aJJaHKs IPUMCHSIFOTCS CIICAYIOIINC:
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoekT npemycMaTpruBacT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu U
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIeAYIOIINX MoKa3aTesei:

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"MojaenupoBaHHe dIEKTPUIECKUX MoJei"
Ilposedenue uccnedoganuii: Pabora
BEITIOJTHSACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JI1s mpoBeIeHNsI UCCIIEIOBAHIS TPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJICcHA
Ha OTPaOOTKy YMEHUI peleHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHne
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjeiie
"MoaenupoBaHHe dIEKTPUIECKHUX MoJei"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEOOXOIUMO U3yUHUTh JUTEPATYPY U pazodparsb
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aJaHHH.
[IpoBepka goMAaITHETO 3aJaHHs IPOBOTUTCS TIO
MPEICTaBICHHBIM MTUCBMEHHBIM padOoTaM.
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Ilodzomogka pacuenmnvix 3a0anuii: 3aiaHus
OpPUCHTUPOBAHBI HA PEIICHUS MUHM33/a4 110
pazzgeny "MoaenupoBaHHe 3JIEKTPUIECKUX
mosieit". CTyieHTH HeOOXOAMMO TIOBTOPHUTH
TEOPETHYECCKHUIA MaTepHa, pa3o0opaTs MpUMEpPEI
peIIeHNs aHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
CIIEIYIOMINE YIPaKHEHMUS:

Ilo020mogKa K ayOumopHvlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"MoaenupoBaHU€e JIEKTPUUECKUX HOTeH"
Ilodzomoeka pepepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB ITO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJrOTOBUTH MPE3SHTAIMIO JUIS BBICTYILICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepara CTyIeHTY
NPEe/IaraloTCst CIEAYIOLIe BAPHAHTHI:
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "MojenupoBaHue IEKTPUIECKUX
noJiei" Marepuany.

H3yuenue mamepuanog 1umepamypusix
UCHOYHUKOB:

[1], 14-454
[2], 2-40

BeposarHocTHbie
METO/Ibl pa3pyLICHUS

13

ITodzomoeka doknada, evicmynienus:
3ajaHue CBsI3aHO C YIIyOJICHHBIM H3yYEHHEM
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n3genuii B DuKT

7.1

7. BeposiTHOCTHBIE
METO/IbI pa3pyIleHUs
m3nenui B DuKT

13

pazzienoB AUCHUILTUHBI U CAMOCTOSITENbHBIM
MIOMCKOM MaTepHaiOB JJIsl PACKPHITHUS TEMBI
JTOKIIaaa. Martepualibl BBIIOJTHEHHON paboThI
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHL:
Ilo02omogka K ayounopHbviv 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilodzomoeka K nabopamopnoit pagome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHHO H3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS J1JA0OpaTOPHOH paboTEhI, a
TaK K€ U3yUUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzene "BepoATHOCTHBIE METOABI pa3pyLLIECHUS
n3nenuit B DuKT" matepuany.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccumuTaTh OCHOBHBIC TTOKa3aTenH paboTh
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu U
rpaduyUecKyro 4acTh. B 3a1aHie BXOAUT pacuer
CIIeYIONINX TTOKa3aTelNei:

Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeBapUTEIBHBIC PACUETH OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3hIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
WHIVUBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/1aHusl IPUMEHSIOTCS CIIeTYIONTHE:
Ilposedenue uccnedosanuii: Pabora
BBITIONTHAETCS 110 MHAUBHUIYJIBHOMY 3aJIaHUIO.
JIist mpoBeieHHsI UCCIICIOBAHKS IPUMEHSICTCS
CJICIYIOIIHE MaTepPHAIbL:
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Ilooz0mogka domauinez2o 3adanun:
[ToaroroBka jgoMaliHero 3a1aHus HaIllpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"BeposTHOCTHBIE METOABI pa3pyIICHUS H3IeIuN
B OuKT" matepuany. JlomomHUTEI-HO
CTYZEHTY HEOOXOANMO U3Y4NTh JIUTEPATYPY H
pa3o0paTs MpUMEPHI BHITOTHEHUS TIOT0OHBIX
3aganuii. [IpoBepka noMaiHero 3ajanus
IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
paboTtam.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
BeposTHOCTHBIE METObI Pa3pyLICHUS U3IEIUI
B OuKT 1 moaroToBka Kk KOHTPOJIBHOH paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenHus. [Ipumep
3aaHuA:

Iloozomogka pedhepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB I10
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTANNIO JUIS BBICTYIIICHUS
IO pe3ybTaTaM paboThl HA CEMHHAPCKOM
3aHATHH. B kKauecTBe TeM pedepaTa CTyneHTY
MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
Ilod20mogxa pacuemnvlx 3a0anuii: 3a1aHus
OPHUECHTHUPOBAHLI HA PCIICHUA MUHU3a1a4 110
paszeny "BeposTHOCTHBIE METOIBI PAa3pYyIICHUS
n3genuii B OuKT". CtyaeHTsI He00X0 MO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pazo0paTh IpUMEPHI PEIICHUS AaHATIOTUIHBIX
3aj1a4. IPOBECTU PACcUEThI 10 BAPHAHTY 3a1aHUsI
U clenaTh BEIBOABL. B KauecTBe 3amaHus
UCIIOJIb3YIOTCS CIIYIONINE YIPaKHEHUSI:
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Ilod2omogKa K meKyuiemy KOHmpoio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"BeposTHOCTHBIE METO/IBI Pa3pyILICHUS U3AETHIl
B OuKT"

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa Mo pa3iery
"BeposTHOCTHBIC METOABI pa3pyIICHUS H3IeIuN
B OuKT"

Ilposedenue Ikcnepumenma: Pabora
BBITIONTHAETCS 110 MHAUBHIYAJIbHOMY 3aJIaHUIO.
Jli1st mpoBeieHust uccieoBaHus MPUMEHSIETCS
cienytomiee 060pyaoBaHUe:

Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasjaeiny
"BeposTHOCTHBIE METOBI Pa3pyLICHUS U3AETUI
B OuKT" noAroToBka K BBIIOJHEHHUIO 3aJaHUN
HAa TPAKTHYCCKUX 3aHATHIX

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 14-454
[2], 2-40

8 Oo6pabotka 14
pE3yabTaTOB U
OMITUPUYECKHE MOJIENTH
8.1 8. Ob6paboTka 14

pe3yabTaToB U
IMIUPUIECKUE MOJIEITH

Ilo020mo6Ka K npaKmuuecKum 3aHAmuiIm:
Nzyyenne marepuana no pazaeny "Oo6paboTka
PEe3yNBTATOB ¥ SMIIUPUUECKHUE MOIETH"
IIOATr0OTOBKA K BBITIOJIHCHUIO 3a):[aH1/1171 Ha
MPAKTUYCCKUX 3aHATHUAX

Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETHI OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBITOIHACTCS
WHAWBUIYAJIbHO 110 BapUaHTaM. B xauectBe TEM
3a/1aHus IPUMEHSIOTCS CIIeTyIONTHe:
Iloozomoexa k mexyuwiemy KOHmpoaio:
IToBTOpEeHue MaTepuana no pasaeny
"O6paboTKa pe3ynbTaTOB M SMIIUPHIECKHE
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mozaean"

Ilposedenue uccnedosanuii: Pabora
BBINOJIHACTCS [0 UHAUBUAYAIBHOMY 3a/IaHHIO.
Jlns mpoBeeHusI NCCIIeIOBaHIS IPUMEHICTCS
CIIEYIOIIHE MaTepPHabl:

Iloozomoeka peghepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIMM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHUTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOJITOTOBUTH IIPE3CHTAIMIO [ BBICTYIIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
MIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MUHU3a1a4 110
paszgeny "O0paboTKa pe3yabTaToOB U
smnupuyeckue Monenu". CTy1eHTb
HEO0XOIUMO TOBTOPUTH TCOPETUICCKHUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PaCUETHI TI0
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3a1aHUS HCIIONIB3YIOTCA CIEAYIOIHE
YOpaXHEHUS:

CamocmoamensHoe usyuenue
meopemuueckoz0 mamepuana: 3ydenne
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"O0paboTKa pe3yIbTATOB U SMITUPUICCKIE
moaenn"

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
10 y4eOHOMY KeliCy, OXBaThIBAIOIIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHuA:

Iloozomoexa Kk KOHmMpoNbLHOU padome:
N3ydenne matepuanoB mo pazaeny O6paboTka
PE3yIBTATOB U IMITUPHUIECKHIE MOJICITH 1
MIOJITOTOBKA K KOHTPOJIbHOH paboTe
Ilodzomogxa doKada, blcMynieHus:
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3ajaHue CBSI3aHO C YIITyOJCHHBIM H3yYeHUEM
Pa3aeoB AUCIUILUIUHBI M CAMOCTOSTEIbHBIM
MTOWCKOM MAaTEPHUAJIOB IS PACKPBITHS TEMBI
IoKIIaga. MaTtepualsl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX TPE3EHTAMOHHBIX
crlaiiioB. B xauecTBe TEM AOKIAA0B CTYyIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Iloozomoeka domauwinezo 3a0anus:
[MoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npodecCHOHATBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pasJieie
"O6paboTKa pe3yIbTaTOB U IMITUPUICCKUC
Mozenu" Matepuany. JJOMoJTHUTENBHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIPeCTaBICHHBIM TUCHBMEHHBIM pa0oTaM.
Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIINH, BHIITOIHEHHE U
MOJITOTOBKA K 3ammuTe J1ab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33JaHUH 110 JTaA00OpaTOpHOU padboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszgene "OOpaboTka pe3ynbTaToB U
SMIHUPUYECKUEC MOJICTH" MaTepHaITy.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BEHITIOHSCTCS 10 WHAUBHIYATHHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccuuTaTh OCHOBHBIC TIOKA3aTe/Id PAOOTHI
000pynoBaHus, BEIOpATh ONTUMAIBHOE
pemrenre. KypcoBoii MpoeKT nmpexycMaTpruBacT
TIOACHUTEJIbHYIO 3aIIUCKY C pacuc€TaMu 1
rpaduyeckyro yacTh. B 3a1aHure BXOAUT pacyeT
CIIEYIOINX TTOKa3aTelNei:

Ilposedenue 3xcnepumenma: Pabora
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BBIMOJTHSAETCS 10 HHAWBUIYaTbHOMY 3a/IaHHIO.
J1ist IpoBEICHUS MCCIIEIOBAHUSI IPUMEHSIETCS
crenyrolee 060pyaoBaHue:

H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:

[1], 14-454
[2], 2-40
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAmMUSA 8 MEeNI08bIX pacyemax

1.1. 1. OcHOBHBIE MOHATHUSA B TEIJIOBBIX pacueTax

OCHOBHBIE TOHSTHS U TEIUIOBBIE PAcUeThl B DJIEKTPOU3OJSAIMOHHON M KaOeIbHOM TEXHUKE.
CucTtemMHBI aHaAW3 (U3NYECKHX W XUMHUKO-TexHoJornueckux mpormeccoB B JuKT. ITocTtpoenue
CUCTEM ypaBHEHUH MAaTEMaTHYECKOTO ONMHUCAaHUs (PUINYSCKUX U XUMHKO-TEXHOJIOTUYCCKUX
npoueccoB. Pa3zpaboTka u peanu3anysi pacueTHBIX MOAYJIEH M MOJAETUPYIOIIMX aJrOpPUTMOB
onucaHus (U3HYECKUX U XHUMHKO-TEXHOJOrHueckux mporeccoB B DuKT. Wnentudukanus
MaTeMaTUYECKUX OMUCAHUM (DU3MUYECKUX U XUMHUKO-TEXHOJOTMUYECKUX IpoleccoB. OnTumMusanus
XUMHUKO-TEXHOJIOTHUYECKUX MPOLECCOB. AHAIN3 XUMHUKO-TEXHOJOTUYECKUX cUcTeM. OnTuMu3anus
XUMHUKO-TEXHOJIOTHUECKUX crucTeM. CHHTE3 XMMHKO-TEXHOJOTMYECKUX CUCTEM. MaremaTudeckoe
onucanne QU3MYECKUX U XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB C MOMOIIBI0 (PH3UKO-XUMUYIECKUX
Mozeleld. MatemaTuyeckoe ONMCaHHUE TEIUIOBBIX MOTOKOB. J(MHamuueckas monenb. Cratnueckas
Mojieh. KoMnbioTepHoe MoaenupoBaHne (PU3NIeCKHX M XUMHUKO-TEXHOJIOTHYECKHUX IMPOIIECCOB C
noMoIIbplo (pu3nKo-mareMaTuueckux mozeneid. KommpiorepHoe MojaenupoBaHue (DU3HMUECKUX U
XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB C MOMOIIBI0 AMIUPHUUYECKUX MOCNICH. AITOPUTMHUYECKOE
oOecrnieyeHne peleHus 3aa4 KOMIbIOTEPHOTO0 MOICTUPOBAHUSL. .

2. Ypasuenus menno- u macconepernoca

2.1. 2. YpaBHEHHUs TEIJIO- U MaccollepeHoca

VYpaBHeHHE HEPa3pbIBHOCTH ISl COXPAHAEMbIX NEepeMeHHbIX. [IpenBapuTenbHble CBEIEHUS O
npoueccax TeIIonepeiayl. Y paBHEHUs COXPAaHEHUs JUIsl IIOJHOW MAcChl U SHTAJIBIIMU. Y paBHEHUS
Terio- U macconepenoca. OcHoBHbIE ompeneneHus. O000IIeHHOe BhIpaxkeHUEe 3akoHa Puka u
@yppe. Omnupuueckuii 3akoH dDypse. BoiBox 3akoHa Dypbe M3 MOJEKYIAPHO-KMHETHYECKUX
npencraBieHuid. Cuctema ypaBHEHHMH B YaCTHBIX IPOU3BOJHBIX JUIsl OINMCAaHUS IPOLIECCOB
TEIUIONPOBOAHOCTH U Juddy3un. Ilpodmin KoHUeHTpauuu U Temieparypsl. Pacnpenenenue
laycca. ®ynkuusi omubOok win erf-pyHknms. bamanc Mexay XUMHYECKUMH pPEaKIHsIMH U
MOJIEKYJISIPHBIM NepeHocoM. KOHBEKTUBHBIN NepeHoc u Oeryuire BoiaHbl. PopMalu3M XUMHYECKON
KMHETUKU U W3MEHEHHE KOHIEHTpPAlMU B XOJ€ XUMUYECKUX peaKUil 1 U3MEHEHHE TeMIIepaTypbl
3a CYeT BBIJCJIICHHA M IOIJIOLIEHUS TEeIUla B XUMHUYECKMX peakiusax. [loBeneHue NOTOKOB, B
KOTOPBIX TNPHUCYTCTBYIOT KaK KOHBEKIHS, TaKk M AU(PQY3Hs, B YACTHOCTU s TYpOYJIEHTHBIX
notokoB. JluddepeHnuanbHble ypaBHEHHs B YaCTHBIX MPOM3BOJAHBIX. 3ajlaud, NMPUBOJAIINE K
YpaBHEHUSM B YACTHBIX IPOU3BOJHBIX BTOPOro NOpSAAKA. OJIEMEHTapHbIE MaTeMaTHYECKHe
MOJIEJIM. YHHUBEPCAIBHOCTh MAaTeMaTH4eCKUX Moaeneil. Mepapxudeckuil moaxo K IOIYyYEHHIO
Mojieneil. Metoabl perieHusi ypaBHEHUN MaTeMaTH4ecKoW (U3MKM BTOpPOro mnopsaka. PemieHue
napaboIMYeCcKOro ypaBHEHHUs] Ha OECKOHEUHOCTH, AJIS MOJyOrPaHMYEHHBIX M JJIsl OrpaHMYEHHbIX
cpen. CymHOCTh Pa3HOCTHOrO MeToja. MeToJl NMPOrOHKH JUIsl HAXOXKIEHMs pEIIeHUs HEsSIBHOMN
cxeMbl auddepeHInanbHbIX YpPaBHEHMH B YacTHBIX IMPOW3BOAHBIX. PelleHue 3IIMNTHYeCcKOro
ypaBHeHUs. Perienne runepOooamieckoro ypaBHEeHusI.

3. I'panuunvie yciosus ons VPABHEHULL I’lClDCléOJZM‘l@CKOZO muna

3.1. 3. I'pannyHbIE yCIOBUS 17151 ypaBHEHHH MapaboIryecKoro TUma

VYpaBHeHue TemnonpoBogHOCTH. OIHOMEPHBIE CTAllMOHAPHBIE MPOLECCHl TEIIONPOBOJHOCTH.
dyHIaMEHTAIbHOE pellieHre O0IIeH 3a1a9n TEIUIONMPOBOHOCTH. 3a7aun 0e3 Ha4aJIbHBIX YCIIOBUA.
[TepBast kpaeBas 3amaya JuIst moaynpocTpaHcTBa 0 < X < oo ¢ rpaHMYHBIM ycioBueM g(t) mpu x=0.
MonenvpoBaHue ycIOBUH Ha TpaHHIlE, SBISIOIMIMMUCS TapMOHMYECKON (yHKUIMEH BpEeMEHH.
ConpspkeHHbIE 33a4d TEIUIONPOBOJHOCTU. Pa3BuTHE OAHOMEPHBIX HECTALIMOHAPHBIX TEIIOBBIX
IIPOLIECCOB B HEMOJBIKHBIX CpelaX WM TBEPHAbIX TeJaX C IOCTOSHHBIM KO3()PUIHEHTOM
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TEMIIEPaTypOIPOBOIHOCTH NPH HAJTHUUYUN 00BEMHOTO TETIOBBIACICHUS, KOTJ]a UICTOYHUKOBBIH YJIeH
3aBUCUT OT MPOCTPAHCTBEHHON KOOpPAMHATBHI M BpeMeHH. MojenupoBaHue MporpeBa KaOelIbHOro
W3AENUsS TI0J JICMCTBHEM JJIEKTPUUYECKOTO TOKa. PacrpeneneHue temmneparypbl B OJHOCIOMHOM
IUIACTUHE C BHYTPEHHUMHM HCTOYHUKAMH Telula. ['paHuusble yciioBus. Pemenue omHomepHON
3a/1a4yl TEIUIONPOBOJHOCTH JIJIi MHOTOCJIIOMHOM CTPYKTYpbl C BHYTPEHHMMM HCTOYHMKAMH TEIUIA.
Pacnpenenenue temmnepaTypbl B MHOTOCIOHHOM 1uacTure. O0mas GopMyaIupoBKa 3aJauu. 3ajauu
i nuaApa u cdepsl. [lepexon k ycranoBuBmemycs pexumy. I 'panuunsie ycnosus 11 pona. /Ise
dbopmbl nipencrasnenus aia Gpyakuun ['puna. ['panuansie yenosus 111 pona. Kputepunit buo (Bi) u
kpurepuii @ypre Fo. Temnooe mnone B rpyHre. KoMmbroTepHOE MOIEIMPOBAHME IPOLIECCOB
teruioBoro crapenus IIBX wm3omauuu. Pacnpenenenue mnactudukaropa npu ero auddysuu us
oOpa3la IJacTMKaTa KOHEYHOM TOJIIMHBI C OTpaxarolled rpaHuned npu x=0 U I'paHUYHBIM
ycioBHeM 3-T0 poja npu x=L (McrapeHue ¢ MOBEPXHOCTH).

4. JlsymepHnble u mpexmepHble menioeble 3a0a4u

4.1. 4. IByMepHBbI€ U TpEXMEPHBIE TEIJIOBBIE 3a/1a4n

Pemienne nByMepHOW 3a7ayu TEIIONPOBOAHOCTH C MOMOIIBIO YPAaBHEHUH MaTEMaTHYE€CKON
¢usuku. Crnyyan JIMHEWHO M HEIMHEWHO pachpellelIeHHON IUIOTHOCTH MOIIHOCTH B IUIACTHHE.
N3orepMuueckne MOBEpPXHOCTH. Pemenue IByMEpHOM 3aJayd TEIUIONPOBOJHOCTH C IOMOIIBIO
ypaBHEHUU MaTeMaTHUeCKON (M3MKH C TPaHUYHBIMU YCJIOBHSIMH MEpBOro poxaa. Mzorepmuueckas
MIOBEPXHOCTh JIJIsl OJHOCJIONHOW IJIACTHHBI, Ha OOKOBBIX CTOPOHAX KOTOPOH MMOAJEP’KUBAETCS
MIOCTOSIHHAs TeMIieparypa. Pacnpenenenue temneparypbl B OJHOCIOMHOW IUIACTHHE, HA KOTOPYIO
BO3JICHCTBYET TEIUIOBOM MOTOK, B Cllydae ABYMEPHOM 3a7aud TEIUIOMPOBOIHOCTH. Pemrenne oomeit
KpaeBoW 3aj1a4u U1 ypaBHeHud Jlarmuiaca BHyTpU NpsIMOYrojibHHKA. Pelienne TpexmMepHou 3aaadu
TEIUIONIPOBOAHOCTH € TIOMOIIBIO  ypaBHEHHMH MarteMmaThuecko ¢usumku. Pacnpenenenue
Temneparypsl BHyTpH mapamienenunena T = T (X, y, z). Pemenue ypaBuenus Jlammaca AT = 0 B
napajuleJienunesie Mpyu y4yeTe T'PaHUYHBIX YCIOBUM pa3HOTO TUIA YpaBHEHHUs MapaboIMyuecKoro
TAMA C JBYMs MPOCTPAHCTBEHHBIMH NEPEMEHHBIMHM. 3aJayd B JEKapTOBOM MPSIMOYTOJIbHOMI
JIEKApTOBOM  cuCTeMe KoopAuHAaT. Pa3sBuTHE JBYMEPHBIX HECTAIIMOHAPHBIX  IIPOLIECCOB
TEIUIONEpeHOCca B HEMOABIIKHBIX CpellaX WM TBEPAbIX TelaX C IMOCTOSHHBIM KO3 (HUIMEHTOM
TEMIIEpAaTypOIIPOBOIHOCTH. YPaBHEHHE TEIUIONPOBOJHOCTH € JBYMs HPOCTPAHCTBEHHBIMHU
[IEPEMEHHBIMU B TMOJSIPHOM CHUCTEME KOOpAMHAT. Pa3BuTMe JBYMEpPHBIX HECTAlMOHAPHBIX
TEIUIOBBIX IPOLIECCOB B HEMOJBWXKHBIX CpelJaX WM TBEPAbIX Telax (OrpaHMYEHHBIX
KOOPJMHATHBIMU TOBEPXHOCTAMU LMUIMHIPUYECKON CHCTEMBI), KOTJa HadyaJlbHbIE U TPaHUYHBIC
YCIIOBUSL HE 3aBHUCST OT YIJIOBOM KOOpAMHATHI. YpaBHEHUS MapabOIMUEcKOro M AJTUITHYECKOIO
THUTIA C TpeMS U 0oJiee TPOCTPAHCTBEHHBIMH MTEPEMEHHBIMHU.

J. MO@QJZHDO@LZHue npocecpeed 6 pedajlbHvblX 3KCni1yamayuOHRHblX YCI10BUAX

5.1. 5. MonenupoBaHue NporpeBa B peaibHbIX 3KCILUTyaTallHOHHBIX YCIOBHAX

Pemenne omHOMEpHOHN 3aJayu TEIUIONMPOBOJHOCTH B CIIy4ae MHOTOCIIONMHOW IUIaCTUHBI 0e3
BHYTPEHHUX MCTOYHHMKOB Terula. PelieHne OJHOMEPHOM 3aJauM TEIUIONPOBOJHOCTH IS
MHOTOCJIOMHOW CTPYKTYphl C BHYTPEHHHMM HWCTOYHHMKaMu Temia. lIporpeB HeogHOpOAHOTO
KpYIJIOro HUJINHAPA, COCTABIEHHOIO U3 OJJHOPOIHOTO [WJINHAPA U OJHOPOAHON LUIMHIPUIECKOTO
(mpoBoJHUKA) TPYObI, HM3TOTOBJIEHHBIX M3 Pa3IUYHBIX MaTepHajoB. TeMmIepaTrypy COCTaBHOTO
LWIMH]IPA, €CIN €ro MOBEPXHOCTh MOJAEPKUBAETCA MPHU MOCTOSHHOM TeMIlepaType, a HadajabHas
TeMIeparypa nocrosiHHa. Pemenue 3a1aun 06 oCThIBaHUN OECKOHEYHOW IMJIMHIPUYECKON TPYyOHI,
€CII ee TeMIlepaTypa BCe BpeMsl paBHA TeMIlepaType BHYTPEHHEH MOBEPXHOCTH TPYObI, a BHELIHIS
MOBEPXHOCTh TEIUIO M30JIMPOBaHA WJIM HadajbHas TemrepaTypa TpyObl 3ajaHa, mpearnoiaras, 4ro
Ha BHEUIHEH TIOBEPXHOCTH TPYOBl MPOMUCXOJIUT KOHBEKTHBHBIH TEIUIOOOMEH CO CpEoH,
TeMIiepaTypa KOTopod paBHa HYIHO. JIyducTeiid moTok. [IOTHOCTh (MHTEHCHBHOCTD) W3JTYUCHUS.
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OHeprust uznydeHus. MHTerpanbHas HHTEHCUBHOCTh M3JIy4EHHs a0COIIOTHO YEPHOTO Tena. 3aKoH
Credana—bonpiiMaHa TPUMEHUTENBHO K cepbiM TemaMm. Jlomymenue o koddduimeHTte
TEIUIONepelaui, MPUBEJCHHOTO K KOHBEKTMBHOMY BHUay. Hanmuuue ydmcToro TeriooOMeHa.
Ocob6ennoctu u3nydeHus ra3oB u mnapoB. Jlonymenue: £60(T4-Tod)= a(T) (T-To). IlpenensHoe
3HayeHne koddduuuenta temmooro uznydenus CO2 u H20 B 3aBHCHMOCTH OT TeMIIEPATYypHI.
Koaddunment nznyuenus uian kodhpGUIUEHT YEPHOTHI MOTIOMIAIONIEH HEN30TePMUYECKOM CPeIbl,
OTPaHUYECHHOW IUIOCKOMAPAJUICTbHBIMI CTEHKaMH C KOHEYHBIM pACCTOSHUEM MEXAYy HHMHU.
VYpaBHeHUE nepeHoca JIydnucToi sHepruu (auddepennuanbupiii Meton). HTerpansHoe ypaBHeHHe
u3nydenus. JluddepeHnmanbHoe ypaBHEHHE PACIPOCTPAHEHHUs JIYYUCTON SHEPIHH, aHAJIOTMYHOE
muddepeHIMaTbHOMY YPaBHEHHMIO TEIUIONPOBOAHOCTH. Pacmpenenenue TteMieparypbl MEXAY
IUIOCKUMH CTEHKAaMH, BHYTPH KOTOPBIX HaXOIUTCA IMoriomatomas cpena. OOMeH TerioM 3a cuer
TEIUIONPOBOAHOCTH U U3ITyUEHHUSL. .

6. Mooenuposanue siekmpudeckux noietl

6.1. 6. MonenupoBaHue ANEKTPUUECKUX TTOJICH

MoaenupoBaHue 3JIEKTpUYECKUX mnoJied. YpaBHeHusa Ilyacconma um Jlammaca nius onucaHus
3JIEKTPOCTAaTHUECKUX NoJiel. 3afgada J(upuxie. PacyeT 3neKTponpoBOAHOCTA B KOMIO3UIIMOHHBIX
M30JSIIMOHHBIX W TOJYNPOBOASIIMX Marepuanax. lckakeHue BHEIIHEro IOJis, BBI3BIBAEMOE
[IapOM, €CIIM OKPY)KaloIllasg €ro cpefia — OJHOPOJHBIM JUAIEKTPUK C APYroil TUAIEKTPUUYECKON
IIOCTOSIHHOM. 3aJ1a4a o MOJISIpU3aliy JU3JIEKTPUUECKOro I1apa paguyca a B [oJie TOUYEHHOT' o 3apsija,
€CJIM M3BECTHA AMAJIEKTpUYecKash MmoctosHHas. [loTeHuman To4yedyHOro 3apsiaa, MOMEIIEHHOTO
MEXTy TTPOBOJISIIIIUMY 3a3€MJICHHBIMU KOHIIEHTPHYSCKUMU c(hepamMu U IIIOTHOCTh TTOBEPXHOCTHBIX
3apsiaoB. IlpubnrkeHHO pacmpezeneHue 3apsiia Ha BHYTPEHHEH OOKIIaJke HECHMMETPUYHOIO
chepuyeckoro KOHJIEHCATOpa, MPEIoJiaras, 4YTo pPacCTOSTHUE MEXKIY ILEHTpaMH BHYTPEHHEU H
BHEIIHEH mpokiaagok mano. O030p METOIOB pacueTa AIEKTPUUYECKONW MPOUYHOCTH, DMIUPUUECKUE
Mojenu po0ost. CTaTHCTUYECKUNA TIOJXO JAJISl aHAIHM3a AIEKTPUIECKON TPOYHOCTH. .

7. Beposmuocmuwvie memooul paspyuiernus uzoeauti ¢ JuKT

7.1. 7. BeposiTHOCTHBIE MeTO1bI pa3zpyieHus uzaenuid B QuKT

YCTOHYMBOCTH  MPOCTBIX  CHCTEM:  CTepXHEW, IUJIacTUH, O00O0JIoueK,  pa3pylIeHUs
KPUCTAUTHIECKON PEIIeTKH W JPYyruxX OOBEKTOB MpeAroiaras, 4T0 MEXaHHYeCKHE CBOMCTBA,
reoMeTpUYecKue pasMepbl M JieficTByroline Ha OOBEKThl HArpy3ku SBISIOTCS — HE
JeTePMUHAPOBAHHBIMU BEITMYMHAMH. AHAJIN3 YCTOHYMBOCTH OOBEKTOB, TMOJOKEHUN PaBHOBECHS
BOJIN3M KPUTHYECKHUX TOYEK C yYETOM H3MEHUYMBOCTH BO BPEMEHHU YIPABISAIOIIMX MapaMeTpoB
Hecyleil crmocoOHOCTH M Harpy3ku. [loTepst yCTOWYMBOCTH CHUCTEM, T.€. BBIXOJ YIPABISIONIMX
napaMeTpoB 3a TpaHMIly o00jacTu paboTOCHOCOOHOCTHM MM MEepexo] U3 paboTOCIOCOOHOro
COCTOSIHHS B HEe paborocnocoOHoe. [Ipumep OleHKH BEpOSTHOCTH 0€30TKa3HOM paboThl 00BEKTA.
Onpenenenue >Hepruu 1epopMUpPOBaHUs 00BEKTa U BEPOATHOCTH €€ MpeBblieHus. CTaHapTHbIE
CTaTUYECKHE CXEMBI TPIIIOKEHHSI HArPy30K K HW3ICTHUSAM, OICHKA BETMYMHBI UX MaKCHMaJIbHBIX
oTkJIOHeHUH. OlleHKa MaKCUMAaJIbHBIX OTKJIOHEHUH, CKOPOCTH M YCKOPEHHs B KPUTHUECKUX TOUKAX
B CXEMax COBMECTHBIX KOJeOaHWil TPOBOJOB M KpPEMEXKHBIX AJIeMEHTOB. JleHicTBHE BO Bpems
paboThl Ha 3JEMEHThl KOHCTPYKIIMU BHEIIHUX YCHIIMH, CO3JAIOIIUX HAMPSDKEHUS U JeOopMalty.
N3rub crepkHEH WK OTIOp, pPacCMATPHUBAEMBIX KaK OalKH, IPH JIEHCTBUU W3THOAIONIMX MOMEHTOB,
COCPEOTOUEHHBIX MIIM PACHpPEACTICHHBIX HAarpy30K, MEpNeHAUKYISPHBIX OCH CTEepKHA. YUer
U3rHOaroNIe MOMEHTHI, U TIepePEe3atoNIiX CHIL..

8. Obpabomka pe3yibmamos u IMAUpuUYecKue Mooeiu

8.1. 8. OOpaboTKa pe3yIbTaTOB U SMIIUPUUECKUE MOCITH
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OO6paboTka pe3yslbTaTOB MACCUBHBIX AKCIEPUMEHTOB M MOCTPOCHHE SMIUPUUYECKUX MOJIEICH.
ONEMEHTBl KOPPEISUOHHOTO M PErpecCHOHHOrO aHanu3a. (OCHOBHBIE JTalbl IOCTPOCHUS
sMmupHuecKkux Mojenedd. OrmpeneneHue BuIa NPUOTIKEHHOTO  YPaBHEHUS  PETPECCHU.
OmnpezneneHue napaMeTpoB IMIUPUUECKUX MoAeiel (Kod(pPHUIHUEHTOB perpeccuu) JUisl JIMHEHHbIX
MoJeNiell ¢ OJHOM He3aBUCHUMOW TmiepeMeHHOH. OmnpezneneHue BHIOOPOYHBIX (IMIIMPHUUECKUX)
K03(PULHMEHTOB perpeccur Ajs JUHEWHBIX [0 MapaMeTpaM MOjeied IpU MPOU3BOJIBHOM YHUCIIE
BXOJIHBIX IIEPEMEHHBIX. PErpecCHOHHBIN U KOPPESAILMOHHBIN aHaIU3 SKCIIEPUMEHTAIbHBIX IaHHBIX,
ONMCBHIBAEMBIX JIMHEHHBIMM M JIMHEAPU30BaHHBIMU SMIUPHUYECKUMHU Mozensimu. OnpeneneHue
JUCTIEPCUM M KOBAapHalM{ A DJIEMEHTOB BEKTOpa HAOJIIOACHUH BBIXOAHON IEPEeMEHHOU Y.
OnpezneneHyue AUCHEPCUM W KOBAapHALMHM Ul 3JIEMEHTOB BEKTOpa KO3((UIMEHTOB perpeccuu a.
OmnpeneneHne OLUEHOK AUCIIEPCUM BBIXOJHOW IEpeMEHHOW ypaBHEHMs perpeccuu. OnpeneneHue
3HAYUMOCTU KO3 pHuKeHTOB perpeccur. [Ipoueaypa HCKIOUYEHUST HE3HAUUMBIX KO3((OUIIMEHTOB
perpeccun. IlpoBepka aJeKBaTHOCTH YpaBHEHHUS PETPECCUM — aJeKBaTHOCTU SMIMPUYECKON
mogenu. OlleHKa COBMECTHOH JOBEpUTENbHOM 00acTH KO3(p(HUIMEHTOB perpeccuu. Meron
MHOXECTBEHHOU KOPPEISIIUH s onpeesieHust K03 (HUIIMEHTOB KOPPEISIIUNA MEX/Ty BXOJIHBIMU U
BBIXOJIHOW MepeMeHHbIMH npolecca. Onpenenenue ko3(p(GUIHMEHTOB MHOXKECTBEHHON KOPPEIISALHH.
OcHOBHbIE TOHATUS TEOPUM BEPOSITHOCTEH M MaTemaruyeckoil cratuctuku. OOpaboTka
pe3yNbTaTOB U3MEPEHUI OHOM ciay4yaiiHOW BenuduHbl. BeiOopouHslii MeTo. OeHKH mapaMeTpoB
pacopeneneHus ciyd4aiiHOM BenuuyuHbl.  OmpeneneHue JOBEPUTEIBHOIO HMHTEpBaia s
MaTeMaTHYeCKOro oxxuaanus. IlpumeHenne cranAapTHOr0 HOPMaJIbHOTO pacipesiesnieHus (0oJbime
o0beMbl BBIOOPOK). [Ipumenenne pacrpenenenusi CterofeHTa (Masbie 00beMbl BEIOOPOK). MeTon
MakcuMyMa mpapponofo6us. OneHka mnapaMeTpa IOKa3aTelnbHOro pacrnpenenenus. OneHka
[IapaMeTpoB HOPMAJbHOrO pacnpeneneHus. Mertoq MomeHToB. IIpoBepka CTaTHCTHYECKHX
TUIIOTES..

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. Pacuet cTaliMOHapHBIX U HECTALMOHAPHBIX TEIJIOBBIX PEKMMOB CUIIOBOTO TpeX(a3HOro
Ka0eJsl METOI0OM JIEKTPOTEINIOBON aHAJIOTHH.;
2. PacueT craliMOHapHBIX U HECTALMOHAPHBIX TETJIOBBIX PEKMMOB CUJIOBBIX Kabemnei n
KabenbHbIX cucteM ¢ nomoisko nmporpaMmmbl ELCUT Ha npumepe xabeneit ABB u FUJL;
3. Pacuer cBA3aHHBIX JEKTPUUYECKUX U TEIJIOBBIX 33a4 JUIsl CUIIOBOTO Tpex(a3zHoro Kadems
¢ nomoiupto nmakera ELCUT. Yuer notepb Ha BUXpEBble TOKU U IUAJIEKTPUUECKUE TIOTEPH B
U30JALHUN. ;
4. TenoBoit pacuet orpannuutens nepeHanpskenus 8 ELCUT.;
5. Pacuer kaGenbHOM cucTeMsl 00orpeBa noja ¢ ucnonb3oanuem nakera ELCUT.;
6. TermoBoii pacueT BricokoBosIbTHOTO BBoja B ELCUT.;
7. TennoBoii pacuer papdoposoro uzonsropa B ELCUT.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

AyoumopHvie KOHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBieHbl Ha BBIIOJHEHHE pa3JIEIoOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YaCTH PAcCUETHBIX 3aJlaHUi paszerna
"OCHOBHBIE IOHATHUS KOMITIBIOTEPHOTO MOJIETTUPOBAHUS "

2. KoHcynbTanuu HampaBieHbl Ha BBIOJHEHHE pa3/eloB KypCOBOTO IPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBbIE
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KOHCYJbTAllMM Pa30HMparoTcs HauOoliee BaXKHBIE YAacTH PACUYETHBIX 3aJaHHil pasjena
"YpaBHeHHUs Temo- U MacconepeHoca”
Koncynbranum HampaBieHbl Ha BBIIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTAIlMM Pa30HMparoTcs HauOoliee BAXKHBIE YACTU PACUYCTHBIX 3aJaHHWil pasjena
"['paHryHbBIE YCIOBUS JUIsl YPAaBHEHHM MapadoJInYecKoro tuma'"
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMM pa30mparoTcs Hauboyiee BaXKHBIE YacTH PACUYCTHBIX 3aJaHUil paszzena
"JIByMepHBIE U TPEXMEPHBIEC TEIIOBBIC 3aa4u"
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eiOB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hauboyiee BaXKHBIE YacTH PACUYCTHBIX 3aJaHUil paszzerna
"MonenupoBaHie IPOrpeBa B peasibHbIX SKCILTyaTallUOHHBIX YCIOBUSAX"
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eliOB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTAIlUM pa30uparoTcs HamboJiee BAXKHBIC YAaCcTH PACUYCTHBIX 3aJaHWil pasjena
"MonenupoBaHue IEKTPUUECKUX ToIei"
Koncynbpranum HampaBieHbl Ha BBINIOJIHEHHE PAa3/eliOB KYpPCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIIMU pa3OuparoTcsi Haubojee Ba)KHBIE YaCTH PACUETHBIX 3aJlaHUM paszfena
"BepossiTHOCTHBIE METOIbI pa3pylieHus uzaenui B JuKT"
Koncynpranum HampaBieHbl Ha BBINIOJIHEHHE PAa3feiOB KYpCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJbTallMN pa30uparoTcs HamboJiee BAXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"O6paboTka pe3ynbTaToOB U SMIIMPHUYECKHE MOAETH"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

OO6cyxaeHne marepuanoB Mo Keiicam pasgena "OCHOBHBIE MOHATHS KOMIIBIOTEPHOTO
MOJeIUpOBaHUS"
OO6cyxaeHne MaTepuasioB Mo Kelicam paszzena "YpaBHEHUs TEIIo- U MacconepeHoca”
OOcyxneHrne MarepualoB M0 KeiicaMm pasnena "I'paHWuyHbIe YCIOBHS A ypaBHEHHM
napabonuyeckoro Tumna"
OOcyxneHne maTepuanoB Mo Keiicam pasaena "J[ByMepHble M TpEXMEpHBIE TEIUIOBbIE
3amaun”
OO6cyxeHne MaTepuaioB MO KeiicaM paszziena "MopaenupoBaHue MPOrpeBa B peasibHbIX
9KCILTyaTallMOHHBIX YCIOBUAX"
OO6cyxxaeHre MaTepualioB 1Mo Keiicam pasjena "MoienupoBaHue dJIEKTPUUECKUX TOIeH"
OOcyxaeHrne MaTepualoB MO KeicaMm paszzaena "BeposTHOCTHBIE METOAbI pa3pyIICHUS
n3nenuit B DuKT"
OO6cyxaeHne MaTepualoB Mo Keicam pasjena "O6paboTka pe3ynbTaTOB M IMIMPUUECKHE
moaenn"

Hnousuodyanvrvie koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranum mnpoBoaarcss mno pasfeny "OCHOBHBIE IOHSATHS ~ KOMIIBIOTEPHOIO
MOJIEIUpOBaHuUs"

KoHcynpranuum npoBoasaTcs 1Mo paszaeiny "YpaBHEHHs TEIUIO- U MaccolrepeHoca”
Koncynpranuum mnpoBomaTcs 1o pasfeny "I'paHuuHble YCIOBHA JUIsl  YpaBHEHMH
napabonuyeckoro tumna"

KoHcynpTanuu npoBosaTcs no paszaeny "JByMepHbIe U TpEXMEPHBIE TEIUIOBBIE 3a1a4u’”
Koncynpranum mnpoBogiaTcs 1no paszneny "MonenupoBaHME IPOrpeBa B pealbHBIX
9KCILTyaTallMOHHBIX YCIOBUAX"

Koncynbranuu npoBoaarcs no pazaeny "'MoaenupoBaHue dJIEKTPUYECKHUX Mmojaen"
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7. Koncynpranuu nmpoBogsTcs 1o paszaeny "BeposTHOCTHBIE METO/IbI pa3pyLIECHUs U31ETUI B
OuKT"
8. Koncynpranuu mpoBomsaTcs mo pazzaeny "OOpaboTka pe3ynbTaToB W AMIUPHUYECKUE
Mozenn"
Texywuii konmponas (TK)

1. Koncynpranuu HampapieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3a[aHUS JJIS BBHIIOJHEHUS
KOHTPOJIBbHBIX ~MEPONpUIATHA 10 paszneny "OCHOBHbIE TIIOHATUS KOMIIBIOTEPHOTO
MOJIeTUpOBaHUs"

2. KoHcynbranuu HampapieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3a/aHUS ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX MEPONPUATUM MO pazaeny "YpaBHEHUA TEIJIO- U MacconepeHoca"

3. Koncynpranuu HampapieHbl Ha MMOJy4Y€HHE WHIUBHIYaIbHOTO 33aHUS JJISI BHITOJIHEHHS
KOHTPOJIBHBIX MEpPONpUATUM 1o pasneny "['paHuyHble YCIOBHS ISl  YpaBHEHUU
napabonuyeckoro Tuma'

4. KoHCynbTalluM HaIpaBJICHbl HA MOJTYYEHHE WUHIUBUIYATbHOTO 3a/JaHUs JUISl BBIOJIHEHUS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pa3neny "/[BymepHble U TpeXMepHbIE TEIIOBbIE 3aaun”

5. KoHcynbTanuu HarpaBiieHbl Ha MOJy4YeHHE WHIWBUIYATbHOTO 3aJaHUS JIJISl BHIMOJTHEHUS
KOHTPOJBbHBIX MEpONpUATHIL 1O paszzneny "MopaenupoBaHue NpOrpeBa B PpealbHBIX
3KCIUTyaTallMOHHBIX yCIOBUAX"

6. KoHcynpranuu HanmpaBieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3aJaHUS ISl BHIIOJTHEHHUS
KOHTPOJIBHBIX MEPOIIPUATUH IO pa3zzaeny "MojaenupoBaHue 3IeKTPUUIECKUX mojei"”

7. KoHcynbranuu HanmpasiieHbl HA MOJIyY€HUE MHIAUBUAYAIBHOIO 3aJaHUS JJIS BBIIOJHEHUS
KOHTPOJBbHBIX MEPOIPHUATHI 10 pasfeny "BeposTHOCTHBIE METObI Pa3pyILICHUS U3ACITIHMA
B DuKT"

8. Koncynbranuu HampaBlieHbl HA MOJY4YEHUE WHIUBUAYAJIBHOTO 3aJaHUS ISl BBIMOJTHEHUS
KOHTPOJIbHBIX MeponpusaTuil mo pazjeny "OOpaOoTka pe3yapTaTOB M 3MIHUPUYECKHE
monaenun"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupPOBaHHbIE PE3YIbTATHI

Howmep paznena quciurinHb

OneHouHOE CpE€ACTBO

Konbr
00y4eHus 0 TUCLUILINHE (B coorBercTBUH ¢ 11.3.1) (TUII 1 HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH € pazfeioM 1) 1/2[3]4|5[6]7]|8
3HaTh:
CTaTUCTUYECKHE METObI [TpoBepounas padora/KM-2 Tect Ne 2. AHanuTH4ecKue u
MozenupoBanus uzaenuii SUuKT VIt + YUCJIEHHBIE METOIbI KOMIIBIOTEPHOI'0 MOACIUPOBAHUSL
) TEIUIOPU3NUECKUX U IIEKTPOPUINUECKUX XaPAKTEPUCTUK
MaTEepUasIoB U U3JIEINH HA UX OCHOBE
OCHOBHBIE METO/Ibl MATEMaTHYECKOTO [Tpoepounas padota/KM-1 Tect Ne 1. MeTozs! oLieHKH
MOJIETIMPOBAHUS SIBJICHUN U MPOLECCOB | 1 T-lica + 3P PEKTUBHOCTH U IOCTOBEPHOCTH PE3yJILTATOB,
B U3JIENUAX IEKTPOU30JIALIUOHHOM, HOJIyYEHHBIX IPU HAYYHBIX MCCIEIOBAHUAX
Ka0eIbHON M KOHJIEHCATOPHON TEXHUKH anekTpoduznyeckux npoueccos B JuKT
COBPEMEHHBIE METO/IbI ITpoBepounas padbora/KM-3 Tect Ne 3. ITocTpoenue
AKCIEPUMEHTAIBHON pabOTHI U METOBI V-2 + mopeneit. UnenTndukanis MaTeMaTn4eckoro OMUCanus U
MHTEpIpETalUy PE3yJIbTaTOB HayYHbIX ) onTUMU3aIMs (PU3MYECKUX MPOLIECCOB IIPU paboTe
U CCIIETOBaHUM U3JIeNUi, TPUMEHSIEMBIX B 00JIACTH JIEKTPOIHEPTETUKU
CPEACTBA KOMIIBIOTEPHOIO [TpoBepounas pabora/KM-4 Tect Ne 4. Onpenenenue
MOJIETTUPOBAHUS PEKUMOB pabOTHI U V-2 + JIOBEpUTEIBHOIO MHTEpPBAJa JIJIsl MaTEMaTHYECKOTO
napamerpos uznenuit JuKT ) oxxujanus. [Ippumenenne cranapTHOr0O HOPMAIBLHOTO
pacrnpenenenus (6ospie 00beMbl BHIOOPOK).

Ymersb:
paccYUTBIBaTh U UHTEPIIPETUPOBATH ITpoBepounas padota/KM-6 KonTtponbHas padota Ne 2.
ANEKTPUYECKUE XapaKTEPUCTUKU Pa3BuTHe IByMEpPHBIX U TPEXMEPHBIX HECTALIMOHAPHBIX
ANIEKTPOU3OJIILIUOHHBIX MaTEPUAIIOB N-1nk-1 + IIPOLIECCOB PaCIPOCTPAHEHUS TEIIA B HEMOABUKHBIX
JUI pa3iIMyYHbIX o0JacTel ux cpellax ¢ MOCTOSSTHHBIM KO3(()ULIHEHTOM
HCII0JIb30BAaHNUS TEMIIEPATYPOIPOBOTHOCTH
MIPUMEHSITh COBPEMEHHBIE METO b Pemenue 3anau/KM-5 KontponbHast padota Ne 1.
UCCIIEIOBaHMsl, OLICHUBATh U ITocraHoBKa 1 pelIeHNE HECTALMOHAPHBIX KPaeBbIX 3a7au
MIPEJICTaBIATh PE3YJIbTaThI NA-1nka + JUTSl ypaBHEHHUS TEIUIOMPOBOAHOCTH. [ paHUYHBIE YCIOBUS

BBITTOJIHEHHON pabOThI;

I, IT u III pona B 3a1ayax KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS B DJIEKTPON3OJISIITUOHHON U KaOeITbHON
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TCXHUKE.

OIPCACIIUTb METOAbI UCCIICAOBAHUA U
Cp€acTBa pC€UICHUA OCHOBHBIX npo6neM

Konrponsnas padbora/KM-7 Kontpoasnaas padora Ne 3.

O06paboTka pe3ynbTaTOB MACCUBHBIX HKCIIEPUMEHTOB U

B 00J1aCTH 3JICKTPOU3OJISIIIUOHHOM U WA-2nk1 MOCTPOCHHUE IMITUPHUECKUX MOJICIICH

KaOeIbHON TEXHHUKE

MOJIB30BAThCS CTAaHAAPTHBIMU [TpoBepounas pabora/KM-8 Kontponbnas padota Ne 4.
MaTeMaTHYECKUMU TTaKeTaMH ISt WJ1-2mca OmnpenesneHre mapaMmeTpoB IMIIUPHUECKUX MOJIEIICH

CTATUCTUYECKOTO MOJICIIUPOBAHUS
m3nenuit DUuKT

(k03 punreHTOB perpeccun) s HeMTMHEHHBIX MOeIeH

C OJHOM MU MHOTHUMH HE3aBHCHUMBIMU IICPECMCHHBIMU
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-5 KontponsHas padora Ne 1. [ToctaHoBKa 1 pelieHue HECTAIMOHAPHBIX KPACBBIX 3a1a4
JUIsL ypaBHEHUS TEIIONpoBOAHOCTH. I'pannunbie ycnoBus I, I u I pona B 3amavax
KOMITBIOTEPHOT'O MOAETMPOBAHUS B dJICKTPOU3OSAIMOHHON 1 KabenpHOo! TexHuKe. (Pemenue
3a/1a4)
2. KM-6 KontponbHas pabota Ne 2. Pa3Butre 1ByMEpHBIX U TPEXMEPHBIX HECTAIIHOHAPHBIX
MPOLIECCOB PACIPOCTPAHEHUS TeIia B HEMOABUKHBIX CPEAAX C MOCTOSHHBIM K03 PHIeHTOoM
temriepatyponpoBogHocTu (IIpoBepounas padora)
3. KM-8 KontpombHas pabota Ne 4. OnpenesieHue napaMmeTpoB SMIIUPUIECKUX MOeTNeit
(k03 punEeHTOB perpeccun) s HETMHEHHBIX MOJICIICH C OHON WM MHOTUMU
He3aBucUMbIME niepeMeHHbIMU ([IpoBepounas pabota)

®Popma peanmzanuu: [IpoBepka 3axanus
1. KM-1 Tect Ne 1. MeTos! orieHKH 3(EKTUBHOCTH U JJOCTOBEPHOCTH PE3YJILTATOB,
MOJYYCHHBIX TIPU HAYYHBIX HCCIEIOBAHUAX AMEKTpodu3ndeckux npoueccoB B JuKT
(ITpoBepounas padora)
2. KM-3 Tect Ne 3. [loctpoenue Mmoaeneil. UnenTudukays MaTeMaTUuECKOI0 ONUCAHUS U
ontuMu3anys pU3NYECKUX MPOLECCOB IPU pabOTe U3AEIUNA, MPUMEHSIEMBIX B 00J1aCTH
anextposnepretuku (IIpoBepounas padota)
3. KM-4 Tect Ne 4. OnpenienieHre JOBEPUTENBHOIO MHTEPBaja ISl MaTEMaTUYECKOTO
oxunanus. [[puMeHeHne cTaH1apTHOTO HOPMAJILHOTO pactpeencHus (00IbIe 00HEMBI
BbIOOpOK). (IIpoBepounas pabora)
4. KM-7 KonrtposnbHas pabora Ne 3. OOpaboTka pe3yabTaTOB MaCCUBHBIX AKCIIEPUMEHTOB U
noctpoeHue amnupuueckux mojeneit (KonrponpHas padora)

®dopma peanusaiuu: Y cTHas popma
1. KM-2 Tect Ne 2. AHalIUTHYECKNE U YNCIIEHHBIE METO/IbI KOMIIBIOTEPHOTO MOJEINPOBAHMUS
TEII0(QU3NUECKUX U IEKTPOPU3UUECKHUX XapaKTePUCTUK MAaTEPUAJIOB U U3JIEINM Ha UX
ocHoge (IIpoBepounas paboTta)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 10 AU CHHUILIMHE
Oxsamen (Cemecmp Nel)

CTaHIapTHbIE
B numiom BeICTaBIIA€TCS OIIEHKA 3a 1 cemecTp.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIE M JIEKTPOHHbIE U3TAHUSA:

1. Kabenu u mpoBona. OcHoBBI KabenbHOM TexHuku / A. U. banamos, [u ap.] ; Pen. U. b. Tlemxos .
— M. : Dueproarommzaar, 2009 . — 470 c. - ISBN 978-5-283-03305-1 .;

2. Jlebener M. O.- "PemeHnue AByMEpHBIX 3a7a4 METOJOM KOHEUHBIX 3JIeMeHTOB Ha Mathcad",
NznarensctBo: "BI'TY "Boeamex" um. I.®. Ycrunosa', Cankt-IletepOypr, 2018 - (42 c.)
https://e.lanbook.com/book/122073.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(pHCHBIX MPOrpamm;

3. Windows / OnepanimonHas cucrema cemeicTpa Linux;

4. Elcut;

5. Maiinn Buneokondepenuu;

6. Acrobat Reader.

5.3 UnTepHeT-pecypcsl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHabHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaisl American Institute of Physics - https://www.scitation.org/

13. ’Kypuaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix uzaareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! n3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaas Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmecTBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaas! m3nareascTBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/
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27. Kypnaux Science - https://www.sciencemag.org/

28. ’Kypuaanl HayuHoro odmecrBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. XKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. DaexkTponnas oudanoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX HaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/Aa H
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOTo pa3Butus P@ -
http://www.economy.gov.ru

37. ba3a oTKpBITHIX 1aHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHasi OTKpbITast 6a3a fanHbIX "Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komekce/Texakcnmept» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHaJbHBII MOPTAJI OHJIAlH 00y4YeHuss «OTKpbITOE o0pa3oBanuey - https://openedu.ru
41. Opunmanbublii caiit @enepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U BbicIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil Cayx0bI 10 HAA30PY B cepe 00pa30oBaHUs U HAYKH -
https://obrnadzor

45. denepanbublii moprana "Poccuiickoe odpaszoBanue' - http://www.edu.ru

46. Undopmuo - https://www.informio.ru/

47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, Ocnamenne
HAaMMCHOBAaHUE
VY4ebHble ayIUTOPUH IS E-302, Yuebnas rapTa co CKaMbeH, CTOJI MPENO0IaBaTes, CTOJ
MIPOBEACHUS JIEKIIMOHHBIX aynurtopus Kad. y4eOHBIH, CTYI, JOCKAa MEJIOBast
3aHATUHN U TEKYILETO "OTOMK"
KOHTPOJIS
VY4ebHble ayIUTOPUH IS E-302, Yuebnas napTa co CKaMbeW, CTOJI MPENO01aBaTeNs, CTOJ
IIPOBEICHUS aynuTtopus Kad. y4eOHBIN, CTYI, JOCKAa MEJIOBast
MIPaKTUYECKUX 3aHATHUH, "OTOMK"
KP u KII
VY4eOHble ayAUTOpUU IS E-302, Yuebnas rapTa co CKaMbeH, CTOJI IPENOIaBATENs, CTOI
IIPOBEACHUS aynuropus kag. y4eOHBIH, CTYI, JOCKa MEJIOBast
71a00paTOPHBIX 3aHATUN "OTOMK"
VY4ebHble ayIUTOPUH IS E-305, AynuTtopus pabouee MeCTO COTPYAHHUKA, CTEUIAX IS
MIPOBECHUS JUTSI IPOBEIEHUS XPaHEHUs1 UHBEHTaps, CTOJ MpernoiaBares,
IIPOMEXYTOUYHOMN JEKIUOHHBIX U CTYJ1, BEIIaJKa JUIs 0J1eXK/1bl, 000pyJOBaHUE
aTTecTaluu MPAKTUYECKHUX CHeHaIM3UPOBAHHOE
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3aHATHU

Ilomemmenust misa
CaMOCTOSITEIIbBHOU PabOThI

E-316, JIaboparopus
kag. "O@TOMK"

cToJ, mKad st OACHKIBI, KA s
XpaHEHUs] UHBEHTAPs, CTOJI MMCbMEHHBIH,
KOMITBIOTEPHAS CETh C BBIXOJOM B MHTEpHET,
000pyI0BaHUE CICIIHATU3UPOBAHHOE,
KOMIIBIOTEP MEPCOHATBLHBIN, TIPUHTED

TTomerenust misa

E-305, Aynutopus

pa6oqee MCCTO COTPYAHHKA, CTEILIAX JIA

KOHCYJIbTUPOBAHUS JUTSL IPOBEJICHUS XpaHEHHs] THBEHTaps, CTOJI MPEroJaBarTers,
JEKUUOHHBIX U CTYJI, BeIlIaJKa JAJIsl OJIeXKAbl, 000pyJOBaHHE
MPAKTUIECKIX CIIELUATTM3UPOBAHHOE
3aHATHI
[Momemenus aist E-302/1, Cxnan CTOJI
XpaHeHHus1 000pyI0BaHUS "OTOMK"

Y y4eOHOT0 UHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TernoBsie PpacCUCThI B 3JICKTpOH30JI$IHHOHHOﬁ 1 KaOeJIbHOU TCXHUKE

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

KM-1 Tect Ne 1. Metoss! otieHKH 3G (HEKTUBHOCTH M IOCTOBEPHOCTH PE3YNIHTATOB, IMOTYYEHHBIX
P HAYYHBIX UCCIICOBAHMSIX AekTpodusndeckux mporeccoB B DuKT ([IpoBepounas pabora)
KM-2 Tect Ne 2. AHAUIMTUYECKUE U YUCICHHBIE METObI KOMITBIOTEPHOTO MOICIIMPOBAHUS
TETUIOPU3UUECKUX U IICKTPOPHU3NUECKUX XaPAKTEPUCTUK MATEPUAIIOB U U3/IEIIUI HAa X OCHOBE
(ITpoBepounas pabora)

KM-3 Tect Ne 3. Tloctpoenue moneneit. nentudukamus MaTeMaTHIECKOTO OMTUCAHUS U
onTUMM3AIMS PUINIECKUX MIPOIECCOB MPH paboTe U3ENUi, MPUMEHSIEMBIX B 001acTU
anektposnepreruku (IIpoBepounas padora)

KM-4 Tect Ne 4. OnipeniesieHre JOBEPUTEIBLHOIO UHTEPBAa JAJIsl MATEMATUYECKOTO OKUIaHUS.
[TpuMeHeHne CTaHIapTHOTO HOPMAJIBHOTO pactpeaeiaeHus (00bime 00beMbl BHIOOPOK).
(ITpoBepounas pabota)

KM-5 KontponbHnas padora Ne 1. [ToctanoBKa u pelieHne HeCTallMOHAPHBIX KPAeBBIX 3a7a4 AJis
ypaBHeHUs TernonpoBoaHocTh. I pannunsbie yenosus I, I u 11l poaa B 3anagax KOMIbIOTEPHOTO
MOJICJIMPOBAHUS B DJIEKTPOU3OJISAIIMOHHON 1 kabenbHOU TexHuke. (Pemienue 3anay)

KM-6 KoutponbHas padora Ne 2. Pa3BuTue 1ByMEpHBIX U TPEXMEPHBIX HECTAIIMOHAPHBIX
MPOLIECCOB PACIPOCTPAHEHUS TeIia B HEMOBUKHBIX CPEAAX C MOCTOSHHBIM KO3 PHIIMeHTOM
temriepatyponpoBoHocTu (IIpoBepounas pabora)

KM-7 KontpomnbHas padora Ne 3. O6paboTka pe3ynbTaToB NaCCUBHBIX IKCIIEPUMEHTOB U
nocTpoeHue smnupudeckux moaeneit (KontpoiabHas padota)

KM-8 KontponbHas padota Ne 4. OnpeniesnieHue napaMeTpoB SMIUPUYECKUX MOJETeH

(k03 PuLMEeHTOB perpeccun) sl HeMMHEHHBIX MOIeNIel ¢ OJJHOW MM MHOTUMHU HE3aBHUCUMBIMU
nepemeHHbIMU (IIpoBepounast pabora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasnen KM: 1 2 3 4 5 6 7 8
pasnena IUCIUAILINHEBI Henens 2 4 6 8 10 12 14 15
KM:
1 OCHOBHBIE TIOHSATHUS B TETUIOBBIX
pacuerax
11 1. OCHOBHBIE OHSTHS B +
TEIUIOBBIX pacueTax
2 YpaBHeHUs TeI0- U
MaccolepeHoca
21 2. YpaBHEHHUS TEIUIO- U +
MaccolepeHoca
['paHnvHbBIE YCITOBUS JUIS
3 ypaBHEHHI MapaboIMYECcKOro
THTIA
31 3. I'pannuHbIE yCIOBUS IS +

ypaBHEHHH MapaboIMYECKOro
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THIIA

JIByMepHBIE U TpEXMEpHBIE

4 TEIJIOBBIC 3a7a41
41 4. JIByMepHBIE U TpEXMEPHbIE +
TEIJIOBBIC 33741
MonenupoBaHue nporpesa B
S) peaNbHBIX IKCILTYaTALIHOHHBIX
YCIIOBUSX
5. MopenupoBaHue porpesa B
5.1 peaNTbHBIX AKCILTyaTallMOHHBIX +
YCIIOBHSIX
5 MonenrpoBaHue 3JIEKTPUUECKUX
noJien
6.1 6. MonenupoBanue } +
SIIEKTPUUYECKUX MOJIeH
v BeposiTHOCTHBIE METOIBI
paspyuenus uzaenuii B JuKT
71 7. BEpOsITHOCTHBIE METO/IbI +
' paspyuenus uzaenuii B JuKT
5 OO0paboTka pe3yJIbTaTOB U
SMIIUPHUUECKUE MOJICITH
81 8. ObpaboTKa pe3yabTaTOB U +
SMIIUPHUUECKUE MOJICITH
Bec KM, %: | 10 15 10 15 10 15 10 15
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