denepajbHOE roCy1apCTBEHHOE 0I0/sKeTHOE 00pa3oBaTe/ibHOe
KTDY _ yupeiK1eHHne BbICIIero 00pa3oBaHus
«KASAHCKUU TTOCYJAPCTBEHHBIU DOHEPTETUYECKHUU YHUBEPCUTET»
(®T'BOY BO «KI'JY»)

@’ MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA30OBAHM S POCCUMCKOU ®EJEPALINHN
\/

AKTYATM3NNPOBAHO
peLueHnem yyeHoro coseta AT
npotokos Ne9 ot 28.04.2026

VTBEPXIAIO

Jupekrop
HNHcTuTyTa TEIUIODHEPIETUKU

Tloamuican: ®TEOY BO «KI'3V»,
KA3AHCKHUI TOCYJIAPCTBEHHBIN
SHEPTETHYECUI VHUBEPCUTET

C.O.I'anoneHko
«30» Mas 2023 1.

B
RIMHY

PABOYASA ITPOTPAMMA JNCHUITJIMHBI

b51.0.11.04 ITporpammHoe oOecrieueHre U MporpaMMUpPOBaHUE B MPO(PECCHOHAIBHON
JESATENIbHOCTH

Hanpasnenue noaroroBkn  13.03.01 TennodHepreTrka v TEIIIOTEXHUKA

Hanpasnennocts(1) ABTOHOMHBIE YJHEPIETUYECKUE CUCTEMBI
(mpocun(ir))
KBamudukamus ~ bakamaBp

r. Kazann, 2023


Asus


[Tporpammy pazpaboran(u):

HaunmenoBanue JlomKHOCTB, ®UO
Kadeapsl y4.CTEICHb, Y4.3BaHUE pa3paboTunka
XuUMHS ¥ BOJOPOTHAS JlomieHT, A.T.H., TOIICHT dunumonosa A.A.
SHEPreTHKa
HanmenoBanme Ne
CormacoBanue Jlata [Toamuce
MoIpa3/ICIICHUS MIPOTOKOJIA
[IpoTokon
Onobpena XB 22.05.2023 Nell 3aB.kad., 1.X.H., Ipod.
Unuupos A. A.
CornacoBana XB 22052023 | 1PoTOKON
Nell 3aB.kad., 1.X.H., mpod.
Ununpos A. A.
Yeono- IIpoToxon
CoracoBana metoamdeckuii | 30.05.2023 p
coser UTD Ne9 Jupekrtop, K.T.H., AOIIL.
I'amonenko C.O.
30.05.2023 | [Iporokon
YueHbI COBET Ne9
OnoGpena
UTo Jupexrop, K.T.H., I0L.
I"'anonenko C.O.




1. He.]'lb, 3a/1aYi U INIaHUPYEMbIE PE3YJIbTAThI 06yqunﬂ 0 AMCHHUIIJIMHE
(Lenv u 3a0auu oceoenus oucyuniurnvl, coomsemcmayrowue yeau OIT)

HCJII)IO JUCHUITIITMHBI «HpOFpaMMHOG obecrieueHue " IIporpaMmMHrupOBaHHUC B
HpO(beCCHOHaﬂBHOﬁ ACATCIIBHOCTI) ABJIACTCA IIoAroTOBKAa CIICIINaJINCTOB,
CITOCOOHBIX YCIICIIHO pCIIaTb 3a1a4u B obiacTu IIPUMCHCHHA IIPOIrPaMMHOI0
o0ecreyeHus I YIIyIIICHUA IIPOU3BOJHUTCIIBHOCTHU Ha pa60qu MCCTC, IIPUMCHCHHUC
HABBIKOB MOJCIUPOBAHHA W HNPOTrpaMMHUPOBAHUA JIA PA3JIMIHBIX TCXHOJIOTHYCCKHUX
cdep B 007aCTH BOJIOPOTHOMN SHEPTETHKH.

3az:aanI/I JUCITUITIIMHBI «HpOI‘paMMHOG oOecIrieucHue n nporpaMMMupOBaHHC B
HpO(l)GCCHOHaHBHOﬁ ACATCIbHOCTN» SABJIAIOTCA O3HAKOMJICHMEC C HOPMAaTHBHBLIMU
0azamu MOJCIUPOBAHMA, U3YYCHUC O3TAIIOB MOJCIUPOBAHNA, H3YYCHUC 3D-MOI[6J'I61>1,
HX ITOCTPOCHHUC, a TAKIKEC U3YUCHHUC (I)I/I3I/IKO-XI/IMI/I‘I€CKI/IX IMpOUCCCOB B HUX; U3YUYCHUC
110 JIIsL p3,3pa6OTKI/I HpOCKTHOﬁ JOKYMCHTAIlUH, pa60Ta C HAay49HO-
HCCIICA0BATCIBCKUMH Oazamu.

Komnerennmu u mHANKATOPHI, PopMuUpyeMble Y 00ydarOmuXCsl:

KOI[ 1M HAMMCHOBAHHEC KOMIICTCHIIMNA KO)I U HAMMCHOBAHHUC HHAHUKATOpPA

OIIK-1. Crioco6eH oCyIecTBIsTh TOUCK,
00paboTKy U aHaN3 HHPOPMAIINH U3
Pa3JIMIHBbIX UCTOYHUKOB U MMPCACTABJIATH
ee B TpeOyeMmom dopmare ¢
MCTOJIb30BaHUEM HH(OPMAIIMOHHBIX,

OIIK-1.2. Bnageetr HaBbIKaMU IPUMEHEHUS
IU(POBBIX TEXHOJIOTHH JIJIsl pEIICHUS 3a]1a4
poeCCHOHAIBHON ACSITEIHPHOCTH C YUETOM
OCHOBHBIX TpeOOBaHUI HH(OPMAIIMOHHON

. | 6e3omacHoCTH
KOMIIBIOTEPHBIX U CETEBBIX TEXHOIOTUI
OIIK-3. CnocobeH 1eMOHCTPHPOBATh
MIPUMEHEHNE OCHOBHBIX CIIOCOOOB OIIK-3.5. CnocobeH npuMeHSTh METO/IbI
MOJIy4YeHHUs, IpeoOpa3oBaHus, aHaJIN3a, MOJEIINPOBAHUS, TEOPETUYECKOTO U
TPAHCIOPTA U UCIIOJIb30BAHUS TEIJIOTHI B | SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUSI IPU
TEIUIOTEXHUUYECKUX YCTaHOBKAX U peleHny NpodecCHOHATIBHBIX 3aa4

CUCTEMAX

2. Mecto pucuuniiuHbl B crpykrype OII

[IpeamecTByromuye AUCHUIUIMHBL (MOYyN), npaktuku, HUP, np.

b1.0.14 Xumus;

b1.0.12 MaremaTtuka,;

b1.0.13 ®wusuka;

b1.0.11.01 UudopmarmonHbie TEXHOIOTHH;

b1.0.11.02 AnropurMuzanusi 1 IporpaMMHUPOBAHUE;

b1.0.11.03 OcHoBbl nH(DOPMAITMOHHON O€30MaCHOCTH;

b2.0.01 (V) Yuebnas npakTuka (03HaKOMHUTEIbHASA);

[Tocnenyronye TMCHUILIMHBL (MOAYJN), ipakTuku, HUP, np.

b2.0.02(IT) IIpou3BoAacTBEHHAss TMpakTUKa (MpakTUKa IO  MOJIYYEHHUIO
NEPBUYHBIX IPO(PECCHOHATBHBIX HABBIKOB);

b2.B.01(IT) ITpousBoacTBEHHAsI MPAKTUKA (TEXHOJIOTHYECKas).

3. CTpyKTypa ¥ cofep:KaHue TUCHUILINHBI
3.1. CTpyKTypa JUCUMILIHHBI



JList ouHOM popMBI 00YUEHUS

Bun yuebHo# paboThI Bcero | Beero CemecTp(bl)
3E 4acoB 5 6 7 8
OBILIAS TPY JOEMKOCTb AUCLIUTUIMHDI 12 | 432 114 ] 108 | 108 | 108
KOHTAKTHAS PABOTA 425 153 40 | 38| 40 | 35
AVINTOPHAS PABOTA 338 | 122 | 32 | 30 | 32 | 28
Jlekun 1,72 62 18 14 18 12
IIpakTHueckue (CeMUHAPCKUE) 3aHATHS - - - - - -
JlaGopaTopHbie pabOTHI 1,66 | 60 16 | 16 16 12
CAMOCTOSTEJIbBHAS PABOTA 8,61 310 80 80 80 70
OBYYAIOIIIEI'OCs
IIpopaboTka yueOHOro MaTepuaia - 310 | 80 | 80 80 70
KypcoBoii mpoekt - - - - - -
KypcoBas pabdota - - - - - -
IToaroroBka kK MpOMEXyTOYHOM aTTECTAUN - - - - - -
[IpomexxyTouHas arTecTanus: 3 3 3 3
3.2. Conepxkanve IMCHUILIMHBI, CTPYKTYPHPOBaHHOE M0 pa3gejaM H
BH/1aM 3aHATHHA
Paznennr Pacnpenenenue ®opmbel u | MHAEKCH HHANKATOPOB
JUCIHHITIINHBI g TPYAOCMKOCTH BU]T (bopMp[pyeMHx
§ 10 BUJaM y4€OHOM paboThl | koHTpOIIs KOMITETEHITHI
S S : O
S| 28| BB
Pazpen 1 40 6 6 - 28 TK1 OIIK-1.2; OIIK-3.5.
Pazpnen 2 40 6 6 - 28 TK2 OIIK-1.2; OIIK-3.5.
Pazgen 3 34 6 4 - 24 TK3 OIIK-1.2; OIK-3.5.
3ayer - - - 0 OM-1 OIIK-1; OIK-3
Htoro 3a 5 cemecTp 114 18 16 - 94
Paznen 4 40 5 6 - 25 TK4 OIIK-1.2; OIK-3.5.
Paznmen 5 40 5 6 - 25 TK5 OIIK-1.2; OIIK-3.5.
Pasznen 6 30 4 4 - 30 TK6 OIIK-1.2; OIIK-3.5.
3auér - 0 OM-1 OIIK-1; OIK-3
Hroro 3a 6 cemecTp 110 14 16 - 80
Pasnen 7 40 6 6 - 25 TK7 OIIK-1.2; OIIK-3.5.
Pazpnen 8 40 6 6 - 25 TKS OIIK-1.2; OIIK-3.5.
Pazgen 9 34 6 4 - 30 TK9 OIIK-1.2; OIIK-3.5.
3auer - 0 OM-1 OIIK-1; OIIK-3
HUtoro 3a 7 cemecTp 114 18 16 - 80
Pazpgen 10 32 4 4 - 20 TK10 OIIK-1.2; OIIK-3.5.
Pazgen 11 32 4 4 - 20 TK11 OIIK-1.2; OIIK-3.5.
Pazgen 12 30 4 4 - 30 TK12 OIIK-1.2; OIIK-3.5.
3auer - 0 OM-1 OIIK-1; ONK-3
Hroro 3a 8 cemecTp 94 12 12 - 70
HUTOIro 432 62 60 - 310




3.3. Coaep:kanue QU CHUANIUHBI

Paznen 1. OcHOBBI pabOTHI B Cpe/ie MOAECTUPOBAHUS XUMHUYECKUX TPOIIECCOB
ASPEN PLUS.

Tewma 1.1. OcuoBubie pynkiuu ASPEN PLUS.

Tema 1.2. OcHOBBI paboTHI C UHTEP(DHEICOM TPOTPAMMHOTO 00ECTICUCHHUS.
Tema 1.3. Cnenuduxanus u «mMacTep pacuera dJIeKTPOIUTOBY.

Paznen 2. MogenupoBaHue mpoLecCoB.

Tema 2.1. MeToas! pacuera npoueccos.

Tema 2.2. 3amanue NOTOKOB: MaTepua, padboTa, TeIIo.

Tema 2.3. Moaynu u 6510ku. Co31aHue peakiuii.

Paznen 3. AHanu3 pe3ysbTaToB.

Tema 3.1. JIuct pe3ynbTatoB. Pe3ynbraThl MOTOKOB.

Tema 3.2. Pe3ynbraTsl paboThl OJI0KOB.

Tema 3.3. [TocTpoeHue rpaduxos.

Paznen 4. 3nakomcTBO ¢ rpadudeckum pegakropom «CorelDRAW.
Tewma 4.1. Pabora ¢ Core]DRAW.

Tema 4.2. CocraBneHue pabounx yepTexei.

Paznen 5. 3nakomctBO ¢ rpaduueckum peaakropom « KOMITAC-3Dy.
Tewma 5.1. Pabora c KOMITAC-3D.

Tewma 5.2. CocraBienue paboynx yepTexei.

Paznen 6. I'paduueckoe o60cHOBaHUE paboUeii 3a1a49H.

Tema 6.1. JleTtans.

Tema 6.2. Coopxa.

Paznien 7. OcHoBbI MOJieTUpoBaHus B mporpamMmme «ANSY Sy.

Tema 7.1. 3agaun, koTopsle moMoraet pemuTb «KANSY S».

Tema 7.2. 3nakomMcTBO ¢ «Ansys Workbenchy.

Paznen 8. MonenupoBanue B iporpamme « ANSY Sy.

Tema 8.1. Moaynb «ANSYS Meshingy.

Tema 8.2. Moayns «ANSYS Fluenty.

Tema 8.3. [locTpoeHne pacYETHBIX CETOK.

Paznen 9. Iloctpoenne 3D-monenmu.

Tema 9.1. Pemenue 3aga4 Mexanuku AehopMUPyEMOT0 TBEPIOTO Tea.
9.2. MoaenvpoBaHue KOHCTPYKIIMM C Y4€TOM HEJTMHEHHOCTEN.

Paznen 10. OcHoBbl  MonenupoBanuss B mporpamme  «COMSOL
Multiphysics®».

Tema 10.1. 3agauun, kotopbie nomoraeT pemwuts «COMSOL Multiphysics®».
Tema 10.2. 3rakomMcTBO ¢ HHTEPHEHCOM MPOTPAMMBI.

Paznen 11. MonenupoBanue B nporpamme « COMSOL Multiphysics®».
Tema 11.1. Pazbop Moyeit nporpaMMel.

Tewma 11.2. Pabounit npototun 3D-monemnu.

Paznen 12. Pemenue 3a1a4 ruipoAMHAMUKY.

Tema 12.1. [loaroToBka pacye€THOM MOAEIN

12.2. TITocTpOnECCHHT.

3.4. TeMaTH4YeCKHUI IJIAH NPAKTHYECKHUX 3aHATHH



JlanHbIii BUJ pabOTHI HE MPEAYCMOTPEH YU€OHBIM ILIAHOM.

3.5. TemaTuyeckunii JIaH JJa0OPATOPHBIX PadoT

1. TexHuka 6€30MaCHOCTU IIPH pabOTE C MEPCOHATBHBIM KOMITHIOTEPOM.
2. Coznmanue moxeneit B ASPEN PLUS.

3. Co3nanue yepTexen.

4. Coznmanue moxeieii B IIO ANSYS.

5. Cozpanue mozeneit B [10 «COMSOL Multiphysics®».

3.6. Kypcosoii npoekT /kypcoBasi pabora
JlaHHbII BUJ paOOTHI HE IPEIYCMOTPEH YU4ECOHBIM TUTAHOM.

4. OueHuBaHue pe3yabTaTOB 00y4YeHHUs

OrneHrBaHUE PE3yJIHTATOB OOYUYCHHS 110 JUCHMIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS M IMPOMEKYTOYHOM aTTeCTallid, IMPOBOAUMBIX IO
oabHO-periTuaroBoii cucreme (bPC).

[IIkaJia OlIeHKM pe3yJIbTaTOB OOYUYEHHUS M0 TUCIUTIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHIMKATOpa KOMIIETCHIIUU
. N Hwxe .
Bricokuit Cpenuuii Huszkuit
3amanu- CpeAHCTO
Kon Kon pOBaHHBIC ot 85 1o 100| ot 70 o 84 | ot 55 10 69 | oT 0 1O 54
KOMIIET | WHAMKATOpa pe3yIbTATHI
CHIMM | KOMIICTEHIIMM | OOyYEHUs [0 Ilkana ouenHBanms
WCIUTLINH HEY/I0B-
AMCTIHIUTHHS YAOBJET- YA
OTJIMYHO XOPOIIIO JIETBOPH-
BOPHUTEIIBHO
TCJIIBHO
3a4YTEHO HE 324TCHO
3HATh!
crocobsl cbopa, | YpoBeHb | YpoBeHb | MunuMan | YpoBeHb
cUCTeMaTHh3ay | 3HAHUW B | 3HAHUH B | BHO 3HAHUU
U U a”Hajiuza OG'LGMG, 06’beMe, AO0IMyCTUM HIXKC
M OpMAIIH COOTBETCT | COOTBETCT | BIH MUHHUMAJ
s BYIOIIEM | BYIOIIEM | YPOBEHb BHBIX
cocTapenust u | POTPaMM | TIPOTpaMM | 3HAHMIA, TIae60BaH
petiens e €, UMeeT | UMeeT ui,
MOJITOTOBK | MECT MeCT UMEIOT
paGounx  3agau | TOATOTO ecTo €CcTO €10
u, 0e3 | HECKOJIBKO | MHOTO MECTO
MPOTPAMMHUPOBA | 1160k HErpyObIX | HErpyOBIX Oble
OIK-1 | OIK-1.2 M n Py Y oy
ook oO0K OLIMOKHU
MO/JICIIMPOBAHUS
, TpeOOBaHUS K
coCTaBy u
oopmiieHHIO
MIPOEKTHOM u
paboueit
JOKYMEHTaLUU
YMETh:
HCIIOJIb30BATh | [TIponemon | IIponemon | [Tponemon | [Ipu




MOJTyYCHHBIE CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pEeUICHUHU
3HAHUS mo | bl BCE | BI BCE | BI CTaHJApT
06H_[CI/IH)KeHepH OCHOBHEIC OCHOBHEIC OCHOBHBIC | HBIX

BIM U | yMeHus, YMEHUH, YMEHHUS, 3aJa4  He
npodeccronans | PEIICHbBI peleHbl peleHbl MIPOAEMOH
HBIM BCE BCE THUTIOBEIC CTpUpOBa
HCITAIITHHAM, OCHOBHBIE | OCHOBHBIC | 33aaud C | HBI

st pelmer s 3aa4l  C | 33J1a4  C | HETPYOBIM | OCHOBHBIE
HocTapaeHHbx | OTACTBHbI HETpyoOBIM | U YMEHHUS,

MU u OLIMOKAMHU | UMEIOT
3a1a4

HECYIIEeCT | OomMOKamH | , MECTO
IpOTpaMMHUPOBA | popppvm |, BBITIOJTHEH | TpyObie
HIS M| Henouera | BBIMIOMHEH | BI BCE | OIIMOKH
MOACIMPOBAHMA | 1y BI BCE | 3aJlaHMs,

BBIMIOJIHEH | 3aJlaHUS B | HO HE B

BI BCC | MTOJTHOM TTOJTHOM

3aJaHusd B | 00beEME, 00BeMe

MOJTHOM HO

o0beme HEKOTOPBI

e c

HejoueTa

MU
BJIAJIETh:
npaktuueckumu | [Iporemon HNwmeercs IIpu
HaBBIKAMU; CTpUPOBaH MUHUMAJTb | PCIICHUH
CIOCOOHOCTBIO | B HaBBIKH HBIN CTaHJApPT
K aHAJIM3y U npu Ipoxemon | HabOp HBIX
CHCTEMATH3Al | PEMIEHHH | crpypopan | HABBIKOB 3amad  He
, UIMEIOIIMXCS | HECTAHMAD | 11 Gazopsre | AU IIPOJEMOH
JUTEPATyPHBIX | THBIX HABBIKH pelieHuss | CTpUpoBa
JAaHHBIX C 3amau Oe3 - CTaHIApTH | HBI
nocyexyromein omuboK U B — bIX 3a/1a4 C | 6a30BbIE
BO3MOYKHOCTBIO | HEZOYETOB HEKOTOPHI | HABBIKH,
IPUMEHEHUS CTAtIapTH | 1y UMEIOT
coOpaHHBIX bIX 321131 € HEeIo4YeTa | MecTo
JTAHHBIX TS HCKOTOPBL |y rpyObIe
pelienus MH OIIMOKH
MOCTABJICHHBIX HEno1CeTa
3a7a4 MK
IpOrpaMMHpPOBa
HUS U
MO/ICJIMPOBAHUS
3namo
METOIbI YPOBgHB YpOBCE-IL MuHuMan YpOBePL
npesicTapenys | SHAHMH B | SHAHHH B | BHO 3HAHUH
pE3yJIBTATOR o0BeMe, o0BeMe, JIONyCTHM | HHKE
HAYUHO- COOTBETCT | COOTBETCT | I MUHHUMAJ
ncenenosarense | BYIOWEM BYIOIIEM | YpOBeHb BHBIX

OIIK-3 | OIIK-3.5 IporpaMM | IporpamMM | 3HaHWi, TpeboBaH

Kux pabor B .

e €, UMEeT | UMeeT ui,
obnactu MOJITOTOBK | MECTO MECTO HUMEIOT
MPOTPAMMHOTO | ;. 0e3 | HECKOJIBKO | MHOTO MECTO
obecreueHus 1 | orygok HErpyObIX | HErpyObIX | rpyObIe
MOZICTMPOBaHUA OIMO0K OIMOOK OIINOKH

Ymems




IIponemon | IIponemon | Ilpogemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
BI BCE | BI BCE | BI CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHUH, YMEHHUH, yYMEHHUS, 3ama4  He
peLIeHBI pereHbI peLIeHBI IPOJIEMOH
COCTABILATH BCE BCE THUTIOBBIE | CTPUPOBA
OTYCThI U | ocHOBHBIE | OCHOBHBIE | 3a4a4d C | HBI
opmupoOBaTh 3ajaydl € | 3aJa4yd ¢ | HerpyObIM | OCHOBHBIE
PC3YJIbTAThI OTIICTIbHBI | HETPYOBIM | M YMEHUS,
HAay4HO- MU u OmMOKaMH | UMEIOT
UCCcIIeI0BaTeNbC | HECYLIeCT | OUMOKamH | , MECTO
KUX paboT B | BEHHBIMH |, BBITIOJIHEH | IrpyObIe
obactu HeJo4yeTa | BBINOJHEH | bl BCE | OLIMOKH
MPOTPAMMHOTO MU, bI BCC | 3aJJaHus,
oGecreyenmss u | BPITOJHEH | 3aJaHUs B | HO HE B
MOJIE/MpoBaHHs | I BCE | MOJIHOM TIOJTHOM
3aJaHusA B | o0beMe, o0BeMe
MIOJTHOM HO
o0beme HEKOTOPBI
e C
Henoyera
MU
Bnademuw:
CIOCOOHOCTBIO [Tponemon HNmeercs ITpu
00001maTh 1 CIPUPOBaH | [[pogemon | MHHAMANIb | PCLICHAUA
dbopMyIHpOBaTh | Bl HABBIKU cTpupoBan | HbIA CTaHJapT
, pu b1 6a30BEIe | HAO0OD HBIX
MHTCPIPETHPOB | PELICHUN | poor HaBBIKOB | 3a7ay He
aTh U HECTAHIAp | 1, TUIst IIPOJIEMOH
NPEACTaBIAT THBIX pelieHust | CTpupoBa
MOJTyYCHHBIE 3agau Oe3 PCLICHIH CTaH/JApTH | HbI
CTaHAapTH
pe3yIbTaThl OMMOOK | BIX 337124 ¢ | Oa30BbIC
Hay4HO- negouerop | DX 3ATCH yeroroper | HaBbIKn,
UCCIIEZIOBATEINBC HCKOTOPBL |y HUMEIOT
KO paboThI B MH HeJoYeTa | MECTO
BUJIC OTYETOB U HEAo9CTa | vy rpyobie
Hay4YHBIX MH OIINOKHU
Iy OJIMKAIUi
OHGHO‘IHBIG MaTCpUaJIbl JIIA IMPOBCACHUA TCKYIICTO KOHTPOJIA u

MPOMEXKYTOUHON aTTecTaluu npuBeicHbl B [IpwioxkeHun k pabodedt mporpamme
JIUCITUTUINHEI.

[TonHBIN KOMIUIEKT 3aJlaHMil M MaTepruagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yiabTaToB 00yUEHHUS M0 AUCIUIUIMHE, XpaHUTCS HA Kadeape paspadoTunka.

5. YueOHo-MeTOmMYeckoe u MHGpOPMAMOHHOE o0ecrievYeHre TUCHUILIUHbI

5.1. YueOHO-MeTOAMUYECKOE 0OOecTiedeHue
5.1.1. OcHoBHas nuTeparypa

1. HeBeapoB, A. B. OCHOBbI Hay4YHBIX HCCJIEJIOBAaHUM U MNPOECKTUPOBAHUSA :
yuebHoe mocobue : yueoHoe nocodue / A. B. Heseapos, A. B. Ilanun, E. B.



XKo6wipe. — Kemeposo : Ky3I'TY umenu T.®. ['opbaueBa, 2011. — 108 c. —
ISBN 978-5-89070-794-9. — TekcT : snexkTpoHHblid // JlaHb : 31€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/6681.

2. Spymmn, C. I'. IIpoexTupoBanue HECTAaHAAPTHOTO 00OPYIOBAHUSA : YUEOHUK /
C. I'. Apymun, A. I'. Cxuptnanze. — Ilepms : [THUITY, 2004. — 440 c. —
ISBN 5-88151-446-7. — TekcTt : »aekTpoHHBIH // JlaHb : 3IE€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/160775

3. OCHOBBI Hay4YHBIX HCCIeOBaHMM : yuyeOHoe mocobue / M. @. Hlksp. - 8-e

m3a. - MockBa : JlamkoB wu K, 2020. - 208 ¢ - URL:
https://www.iprbookshop.ru/110966.html. - ISBN 978-5-394-03956-0. - Tekct
: DJIEKTPOHHBIM.

5.1.2. JlonoysHUTENBHAS IUTEPATYPA

4. AunpeeBa, H. b. KommnbroTepHbie cpesicTBa yrpaBieHUs IPOSKTaMH : y4eOHO-
meroaudeckoe mocooue / H. b. AunpeeBa. — Cankr-IleTepoypr : CIIOI'YT
uM. M.A. bonu-bpyesuua, 2020. — 23 c. — Tekcr : anekrpoHHsbii // Jlans :
AIIEKTPOHHO-ONOIHOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/180239

5. Buntep, H. M. TexHoJIOTMU OpraHM3alMOHHOTIO MPOEKTUPOBAHUS: ydeOHOE
nocobue / H. M. Buntep. — Mocksa: PTY MUPOA, 2021. — 67 ¢. — TekcT:
ANEeKTPOHHBIM // JlaHb : 35eKTpoHHO-OuOnMoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/218468

5.2. UudopmaniuoHHoe o0ecriedeHue

5.2.1. DneKTpoHHBIE U HHTEPHET-PECYPCHI

1. DnexrponHas OnbmmoTeHast cucrema K'Yy "MPBUC64"
(http://lib.kgeu.ru/).

2. DnekTpoHHO-OMONMMoTeuHas cucrema «Jlanby (https:/e.lanbook.com/)

3. K «Xumus pazmeniennsiii B LMS Moodle 3.0

4. VIHTEpHET TpEeHAaXKEPhl: WWW.i-eXam.ru .

5.2.2. llpodeccuonansubie  0azbl  gaHHbIX / MHGOpMamoHHO-CIIpaBOYHBIE
CHCTEMBI

1. Mexnaynapoanas pedepatuBHas 6a3a nansbix (http:// link.springer.com).
Hayunas AJIEKTPOHHASA oubnroreka "eLIBRARY.RU"

(http://elibrary.ru/defaultx.asp).

Poccuiickas rocynapctBerHast ounbnuoreka (http:/www.rsl.ru)
OHuukioneauu, ciosapu, cnpaBouHuku (URL: http://www.rubricon.com).
baza gannbix ['yran-akanemust (URL: https://scholar.google.ru/schhp?hl=ru)
baza nannbix Skopus (URL: https://www.scopus.com/)

N

N kW


http://www.iprbookshop.ru/110966.html
http://lib.kgeu.ru/
https://e.lanbook.com/
http://www.i-exam.ru/
http://link.springer.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/
http://www.rubricon.com/
https://scholar.google.ru/schhp?hl=ru
http://www.scopus.com/)

5.2.3. JIuLIeH3MOHHOE ¥ CBOOOJHO  PACIPOCTPAHSIEMOE  MPOrPaMMHOE
obecrieueHne AUCHUTUIUHbBI

[Tonb3oBarennckas onepannonHas cuctema Windows 10.

[IO nmns >¢dekTUBHOrO OHIANH- B3aMMOJCHCTBUS TIpENoaaBaTes W
cryneHta LMS Moodle. CoBpemeHHOe mporpaMMHOe OOecIedYcHHE.
https://download.moodle .org/releases/latest/

3. Cucrema noucka naHpopManuu B cetu nHTepHET bpaysep Chrome

N —

6. MatepuajbHO-TEXHUYECKOE O0ecnedeHue JUCHMIIIMHbI

HaumenoBanue Bua HanmenoBanue yueOHOM
y4eOHON paboThI ayJIUTOpUH, [TepedeHs HEOOXOAMMOTO OOOPYIOBAHUS H
CIENNAIN3UPOBAaHHOM TEXHUYECKUX CPEICTB 00yUEHHS
nabopaTopun
Jlexuun Y4eOHas ay TUTOpHS IS Crneuuanu3upoBaHHas yueOHas MeOeb,
MPOBE/ICHUS 3aHSTHI TEXHUYECKUE CPEACTBA OOyUYeHHS, CIyXamue s
JICKIIMOHHOTO THIIA [IPEICTABICHUSA y4eOHOM nHpopmauu

OonpiioN  ayauTopuu  (MyJIbTHUMEIUNHBIN
MPOEKTOp, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 000pYyI0BaHUE, Y4eOHO-
HaTJIsTHBIE TTOCOOMS

JlaboparopHbie VueOnas naboparopus I'-323

Crenmanu3upoBanHass ydeOHass MeOenb, 20
paboThI

KOMIIBIOTEPOB, TEXHUYECKUE CpeacTBa
oOyueHuss  (MyJIbTUME-IUNHBIA  IPOEKTOP,
KOMITBIOTEP (HOYTOYK), 3KpaH), MPOTPaMMHOE
obecrieueHne

CamocTrosTenpHas | YueOnas naboparopus I-323 | CrnenpanusupoBaHHas yueOHas wMebenb, 20

pabota KOMITbIOTEPOB, TEXHUYECKUE cpeacTBa
o0ydeHus: (MyJIbTUME-IUUHBIA  TIPOEKTOP,
KOMIIbIOTEp (HOYTOYK), KpaH), IpOrpaMMHOE
olecrnieueHue

CrnenuanusupoBaHHas MeOellb, KOMIIbIOTEPHAsI
TEXHHUKA C BO3MOYKHOCTBIO BbIX0/a B MIHTEpHET
u obecnieuennem noctyna B JMOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOrPaAMMHOE
o0ecrieyeHue

YuranbHEBIN 3a11
OUOINOTEKH

7. Oco0eHHOCTH OpPraHU3aluu 00pa30BaTeIbHOM eI TEeJIbHOCTH JIJIsl JIMI C
OrPAHMYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbS 1 MHBAJIUI0B

Jluna ¢ orpaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) 1 MHBANUIBI UMEIOT
BO3MOXKHOCTh OCCIPENSATCTBEHHO MEPEMENIAaThCs U3 OJHOTO YIeOHO-1ab0paTOPHOTO
KOpIyca B JApPYTrod, MOJHSATHCA HA BCE JTaXU Y4EOHO-T1a00OpPaTOPHBIX KOPITYCOB,
3aHMUMAThCSi B YYEOHBIX W WMHBIX TIOMEIIEHUSAX C YYeTOM OCOOCHHOCTEH
NCUXO(PU3NIECKOTO Pa3BUTHS U COCTOSTHUS 37JOPOBBSL.

Jns obyuenust nun ¢ OB3 ¥ MHBaNMAOB, UMEIOLIUMX HapyUIEHUS OMOPHO-
JIBUTATEIBHOTO arapara, 00€CIIeUeHbI YCIOBHS OECHpPENsITCTBEHHOTO JIOCTyNa BO
Bce yueOHbIe moMeteHus. MHpopMaIys o CieuaibHBIX YCIOBUAX, CO3TaHHBIX JIJIS




oOyuaromuxcas ¢ OB3 u wuHBaMMIOB, pa3MelleHA Ha cailTe yHUBEpPCUTETa
www//kgeu.ru. UmeeTcst BOBMOKHOCTh OKa3aHUsI TEXHUUECKOU MOMOIIU ACCUCTEHTOM,
a TaKKe YCIYT CypAONEPEBOTIMKOB U TH(PIOCYPAOTIEPEBOTIHKOB.

Jnis agantanuu k BocnpusaTuio nuiiamu ¢ OB3 u uHBanugaMu ¢ HapyImeHHbIM
CIIyXOM CIIPaBOYHOr0, y4eOHOro MaTepuaia MO JUCHUIUIMHE O00eCcTeynuBaoTCs
CIIEYIOIINE YCIOBHS:

- ISl Ty4IIedl OpUEHTAlUN B Ay TUTOPHH, TIPUMEHSIOTCS CUTHAJIBI OTIOBEIICHUS
O HayaJjie W KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIIETCS HA IOCKE);

- BHUMaHHE CJIa0OCIBIMIANIET0 OOYyYaromerocsi TMPUBJICKAETCS TeNarorom
KeCTOM (Ha IJIeUO0 KJIaJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pa3roBapuBas ¢ OOYYalOIIMMCsI, TENarorudyeckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHM TMPEUIOKEHUSIMH, OOecreunBasi BO3MOMXKHOCTb
YTEHUS 110 Ty0am.

KoMmeHncanusi 3aTpyIHEHM pPEYEeBOrO0 M HWHTEUIEKTYalbHOTO Pa3BUTHS
c1a0O0CbIIAIMUX 00YJarOITUXCsl MPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, IUarpamMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTALIUN C
TUTNIEPCCHUIKaMU, KOMMEHTHPYIONTUMHU OT/ICTbHBIE KOMIIOHEHTHI U300PaKEeHNUS,

- pETyIsIpHOTO TPUMEHEHHsI YIPAKHEHUH Ha TrpadudecKoe BBIICICHUE
CYLIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUM;

- obecrieyeHrs BO3MOXKHOCTH JJisi  OOy4YaromIerocs TMOJYYHTh aJIPECHYIO
KOHCYJIbTAIIUIO 10 AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOIUMOCTH.

Jlns agantanuu K BocnpusTuio guiamu ¢ OB3 1 nHBanumaMu ¢ HapyIeHHSIMH
3peHus CIIPaBOYHOTO, y4eOHOTO, POCBETUTEIHCKOTO MaTepuana,
PEIyCMOTPEHHOTO0 00pa30BaTeIbHONW MPOrpaMMoON MO BHIOPAHHOMY HAMPaBIICHUIO
MOJTOTOBKH, 00ECIIEYUBAIOTCS CIICTYIONINE YCIOBUS:

- BeJIeTCs ajanTtanusi opHUIIMaIbHOTO caiiTa B ceTH HTEpHET ¢ y4eTOM 0COOBIX
NOTpeOHOCTEN MHBAIUIOB 110 3PEHUI0, 00ECIIEYNBACTCS HATMYNE KPYMHOMIPUGPTOBOM
CIIpaBOYHOM MH(GOPMAIIUK O PACIIMCAHUH YUCOHBIX 3aHITHI;

- MelaroTYecKkuii  paboOTHUK, ero coOeceqHuK (Tpu HEOOXOAMMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUU, MPEICTABISIIOTCS O0YUYaIOIIUMCS, TIPU 3TOM KaXKJIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIaroruaeckuii paboTHUK oOpariaeTcs;

- IEUCTBUS, KECThI, TEPEMEIICHHS TEIarornueckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHas WHGOpMaLMs MpeAocTaBisgeTcss KpynHeiM mpudtom (ot 18
MYHKTOB), TOTATHHO 03BYyUHBACTCS;

- obecnieunBaeTCsl HEOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH OMEUICHHI;

- IPEIOCTABIISICTC BO3MOXKHOCTH HCIIOJB30BaTh KOMIIBIOTEPHl BO BpeMs
3aHATUHN U MPABO 3alUCH 00BSICHEHUI Ha TUKTOMOH (110 JKEJIIAHUIO0 00YYarOIIUXCs).

dopMa mpoBeAeHUS TEKyUled W MPOMEXKYTOUHOM aTTecTaluud s
oOyuaromuxcsa ¢ OB3 u MHBaNIMIIOB OMpeAenseTcs NeJaroruueckuM pabOTHUKOM B
COOTBETCTBHM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxomumoctu oOydvaromiemycs ¢ OB3,
WHBAJUY C YYE€TOM UX MHAMBUAYAITBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH HaeTcs
BO3MO>KHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAllMI0O YCTHO, MMCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEPE, B (popMe TECTUPOBAHUSA U T.II., TUOO MPEAOCTABISICTCS
JIOTIOJIHUTEIBHOE BPeMsI JIJIsl IOATOTOBKHU OTBETA.



http://www.kgeu.ru/

8. MeToanueckue peKOMeHIAUN IS MpenojaBaresieil M0 OpraHu3anumn
BOCIIMTATEJbHON PadoThI C 00y4AHOIMMHUCS.

Metonnueckoe obecnieueHre nIpoLecca BOCIUTAHUS 00yYatoIuXcsl BEICTYAET
OJJHUM U3 ONpelenstomux (aKTopoB BBICOKOTO KadecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKMN MPOQPECCHOHAIN3M, 3PYAMIIHMIO,
YETKYIO TPKIAHCKYIO TTO3UIINIO, CAMOJAUCITUILINHY, TBOPUYECKUM MOIX0/ B PEIICHUU
npodeccuoHanbHbIX 3a7ad, B XOJ€ 00pa30BaTENbHOrO MPOIECca CIHOCOOCTBYET
(bopMHPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuzauumu AUCUUIUIMHBI [PENOJABATENIb MOXKET HCIOJIb30BaTh
CJIETYIONTUE METOJIbI BOCTIUTATEIbHON PaOOTHI:

- MeTonbl (hOPMHUPOBAaHMS CO3HAHUS JTWYHOCTH (Oecena, AUCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPHUMEpP, CAMOKOHTPOJb, pacckas, COBET,
yOexxaeHue u ap.);

- METOJIbl OpraHu3aIuu JEATebHOCTU U (DOPMUPOBAHMS OIBITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IeAarormueckoe TpeOoBaHHe, TOpPYUYECHHE,
pUy4YeHue, Co3aHNe BOCIUTHIBAIOIINX CUTYyaIlul, TPEHUHT, YIIpaKHEHHUE, U IP.);

- METOJIbl MOTHBAlLIUU NEATEILHOCTU U MoBeneHus (ogo0peHue, MooipeHne
COLIMAJIbHOM AaKTUBHOCTH, IOpHIIAHUE, CO3JaHUE CHUTYallMil ycCIiexa, CO3/J1aHue
CUTyalui JJIsl SMOIMOHAIBbHO-HPAaBCTBEHHBIX MEPEKUBAHUNM, COPEBHOBAHUE U AP.)

[Ipn peanuzanuu JUCUUIUIMHBL — MPENOAABATENb  JIOJDKEH  yUYHUTHIBATh
CJIEAYIOIINE HAMIPABJICHUS BOCIIUTATEIbHOU JIEATEIIbHOCTH:

I'pasxcoanckoe u nampuomuyeckoe 60cnumanue:

- popMupoBaHuEe y OOyYaIOMIMXCS I[EJIOCTHOTO MHPOBO33PEHHSI, POCCUMCKOM
UJCHTUYHOCTHU, YBAXKEHUS K CBOEH CeMbe, O0IIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMBE U
00IIeCTBE JyXOBHO-HPABCTBEHHBIM U COLIMOKYJILTYPHBIM LIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJIbTYPHOMY M HCTOPUYECKOMY HAaCIeAuio, (OpMUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hhopMUpOBaHKE y 00YHAIOIUXCS aKTUBHOM TPaXk1aHCKOW MO3UIIMK, OCHOBAHHOM
Ha TPAJAUIIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCUICKOTO
oOlIeCTBa, JJs1 TOBBIIIEHUS CHOCOOHOCTH OTBETCTBEHHO pEaju30BbIBATH CBOU
KOHCTUTYIIMOHHBIE [TpaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOW M MOJUTHYECCKOU KYJIbTYPhl 00YUaIONUXCs, PaCIINPEHUE
KOHCTPYKTHUBHOI'O yYacTUsl B MPHUHSITUU PEIICHUH, 3aTparuBallIMX HUX MpaBa U
MHTEPECHI, B TOM YHUCJIE B PA3IMYHBIX (JOpPMAX CaMOOPTraHHU3aLUHU, CaMOYIIpaBIeHUS,
0OIIIECTBEHHO-3HAYNMOM JIEATCIbHOCTH,

- bopMuUpoOBaHWE MOTHBOB, HPABCTBEHHBIX U CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY, KceHohooumu,
JUCKPUMUHALIMM [0 COLMAJIbHBIM, PEIUTHO3HBIM, pPAaCcOBBIM, HAlMOHAJIbHBIM
NpU3HAKaM, MEXITHUYECKOH M MEXKKOH(PECCHOHAIBHON HETEPNUMOCTH, APYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

IlyxoeHo-npascmeennoe socnumaHue:

- BOCIIUTAaHHE YYyBCTBA JOCTOMHCTBA, YECTM MU YECTHOCTH, COBECTJIMBOCTH,
YBAKEHUS K POAUTENSIM, YUUTEIISIM, JIFOASM CTapUIEro MOKOJICHHUS;

- popMHUpOBaHUE TPUHIIUIIOB KOJUIGKTUBM3MA W  COJIMJAPHOCTH, JyXa



MUJIOCEPIUST W COCTpajaHusi, NMPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- opMHUpOBaHUE COTUAAPHOCTH M YYBCTBA COIMATBHOW OTBETCTBEHHOCTH IIO
OTHONICHUIO K JIIOJIIM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI, TIPEOI0JICHHC
MICUXOJIOTUYECKUX OapbepoB MO OTHOILIEHHWIO K JIIOASM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU;

- popMUpOBaHUE HIMOIMOHAIHLHO HACBIIIEHHOTO M JIYXOBHO BO3BBIIIEHHOTO
OTHOIICHUS K MUPY, CIOCOOHOCTH M YMEHHSI TIEpe/iaBaTh IPYTUM CBOM ICTETUUYECKUMA
OTIBIT.

Kynvmypno-npoceemumenvckoe 8ocnumanue.

- opMHUpOBAHUE ICTETUUECKON KAPTHUHBI MUPA;

- popMHUpOBaHUE YBAKEHUS K KYJIbTYPHBIM IIEHHOCTSM POTHOTO TOPOJa, Kpas,
CTpaHbI;

- IOBBILIICHUE TO3HABATEIHHOM aKTUBHOCTH O0YYaOIIIUXCSL.

Hayuno-obpazosamenvroe eocnumanue:

- hbopMupoBaHUEe y 00YUaAIOIINXCSI HAYYHOTO MUPOBO33PEHUS;

- opMUpOBaHUE YMEHHUSI TTOJTyIaTh 3HAHMUS,

- opMHUpOBaHNE HABBIKOB aHAM3a W CHHTE3a MH(POpPMAIUM, B TOM YHUCIE B
npoecCuoHaTbHOM 00IacTH.
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OreHoYHBIE MaTEpHAIBI 1O AUCITUIUIMHE, MPEAHA3HAYEHHBI ISl OLICHUBAHUS
pe3yabTaTOB O0YyUYEHUSI HA COOTBETCTBUE MHIUKATOPAM JTOCTHUKEHUS KOMITETEHIIUMN.

OrneHnBaHWE pE3yJbTATOB OOYYCHHUS IO JWCIHMIUIMHE OCYIICCTBIIACTCS B
pamkax Tekymero koHTposs (TK) m mpoMexyTouHO# aTTecTaluu, IPOBOJUMBIX I10
oabHO-perTuHroBoit cucreme (bPC).

1.TexHororn4yeckasi Kapra

Cemectp 5
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Pa3gen 1. «OcHOBBI pabOTHI B TK1
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cpene MOJCITMPOBAHUS 15 | 0-15 15-30
XUMHUYECKUX MTPOLECCOB 30
ASPEN PLUS »
CobecenoBanue 5
3amuTa 1abopatopHoit paboThI 10
) TK2 15-
Pazpnen 2. «MonenupoBanue 15 10-15 15-30
MPOILIECCOBY 30
CobecenoBanue 5
3ammTa 1a00paTOpHOI pabOTHI 10
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PE3yIBTATOBY 40
CobecenoBanue 5
3amura 1ab0paTopHO paboTHI 10
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Pa3nea 4. «3HaKOMCTBO C
rpadUUecKuM peJaKTopoM
Core]DRAW»

TK4

15

0-15

15-
30

15-30

CoOecenoBanue

3ammTa 1a00paTOpHOI pabOTHI

10

Pa3zneu 5. «3HaKOMCTBO €
rpaguIecKuM PelakKTOpOM
KOMITAC-3D»

TKS

15

0-15

15-
30

15-30

Co0OecenoBanne

3ammTa 1a60paTOpHOI pabOTHI

10

Paznen 6. «I'paduueckoe
obocHOBaHUE paboyeii 3a1a9u

TK6

15

0-15

15-
30

15-30

CobecenoBanne

3amuTa 1abopaTopHOi padboTHI

10

IIpome:xxyTouHasi aTTeCTAIUSA
(3auet, sk3ameH, KII, KP)

OM

0-45

3aaHue NpoMeXyTOUHON
aTTecTaluu

0-15

B mucemennoit popme no
oueram

0-30

Cemectp 7

Haumenoanue paznena

®opMmbl 1 BU]T
KOHTPOJIS

PeliTUHTOBEIE TTIOKA3aTEIN

I rexymuit KOHTpOIH

JlononHuTeIbHBIE
6amsl k TK1

II Teky1uit KOHTPOJIB

JIOIOTHUTEIBHEIE
oautel k TK2

III Texymuit KOHTPOIb

JIOIIOTHUTEIBHEIE
oautel k TK3

Hroro

[IpomexyTounas
aTTecTanus

Paznea 7. «OcHOBBI

MOJICJTMPOBAHMSI B IpOrpaMme
ANSY S»

TK7

15

0-15

30

15-30

CobecenoBanne

3amura 1abopaTopHOi paboThI)

10

Paznen 8. «MogenupoBanue B
nporpamme ANSY S».

TKS8

40

0-40

40-
70

40-70

CobecenoBanne

3amura 1ab0paTopHON paboThI

10

Pa3nen 9. «IToctpoenue 3D-
MOJIETINY

TK9

15

0-15

15-
30

15-30

CobecenoBanne

3amura 1abopaTopHON paboThI

10

IIpomeskyTOYHAA aTTECTALIMS
(3auet, 3k3ameH, KII, KP)

OM

0-45

3aanue NpoMexyTOUHON
aTTeCTaluu

0-15

B nmucemenHoi popme 1o

0-30
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Pasznen 10. «OcHOBBI TK10 15-
MOJICJTMPOBAHMSI B IPOTpaMMe 15| 0-15 20 15-30
COMSOL Multiphysics®»
CobecenoBanue 5
3ammra 1a00paTOpHOIi paboThI 10
Pa3nes 11. «MonenupoBanue B TK11 40-
nporpamme COMSOL 40 |0-40 70 40-70
Multiphysics®»»
CobecenoBanne 5
3amura 1abopaTopHO paboTHI 10
TK12 15-
Pasnen 12. «Penrenue 3a1au 15 10-15 S 15-30
TUIPOAUHAMUKID) 30
CobecenoBanue 5
3armura 1abopaTopHOii paboThI 10
IIpome:xkyTouHas aTTeCTANMS oM 0-45
(3a4et, 73k3ameH, KII, KP)
3aaHue NPOMEXyTOUHON 0-15
aTTeCTANN
B nucemenHoi ¢popme no 0-30
onneram

2. OueHoYHBbIE MaTepHAIILI TEKYIIEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu

[Mxama OLICHKHN PE3YJbTATOB O6yq€HI/IH 1O JUCIIUITIIMHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJMKATOpa KOMIIETCHUUHU
. . Hwnxe N
Boicokuit | Cpennuit Hwuskuit
3ariaHu- CpEAHEro
Kon Kon POBAHHEIC o1 85 110 100| o1 70 210 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIET | HHAMKATOpa pE3yJIbTaThI
CHIIMM | KOMIICTCHIIUK | OOYYEHUs [0 Ulkana oueHHBaHHs
WCIUTUTHHE HEY/I0B-
AHCIL YIOBJIET- YA
OTJIMYHO xXopomio JICTBOpHU-
BOPUTEIILHO
TCIIBHO
3aYTEHO HE 3a4YTCHO
3HaTh:
OIIK-1 | OIIK-1.2 crocoOsl cObopa, | YpoBeHb | YpoBeHb | MuHMMan | YpoBeHb
CHUCTEMAaTHU3aly | 3HAHUW B | 3HAHUM B | BHO 3HaHUU




U U aHalIu3a o0Beme, o0Beme, JIOMTyCTUM | HHUKE
nH(bOpMaIH COOTBETCT | COOTBETCT | Bl MHHHMAJ
T BYIOLIIEM BYIOILIIEM YPOBEHb BbHBIX
COCTaBJIEHUSA U | IPOrpaMM | IIPOTPAMM | 3HAHWI, TpeOoBaH
pelieHus e €, UMEET | UMeeT uu,
paboumx 3a1ad | IMOATOTOBK | MECTO MECTO HMCIOT
MporpaMMUpoBa | U, 0e3 | HECKOJIBKO | MHOTO Mecgo
HUSA U OLIMOO0K HErpyObIX | HErpyOBIX Py gle
OILLIMOKHU
MOJIETTUPOBAHUS OIO0K OIIuO0K
, TpeOOBaHUSA K
COCTaBy U
0 OpPMIICHHIO
MIPOEKTHOU U
paboueit
JIOKYMEHTALIUU
YMETb:
[Mpoaemon | [Tpoaemon | [Mpomemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PCHICHUU
Bl BCE | BI BCE | BI CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHblE | HBIX
YMEHHUSI, YMEHHUSI, YMEHHUS, 3amaq  HE
HCIIOJIb30BATh TpOEMOH
R — pEIIEeHbI pEIIeHbI peuieHbl
BCE BCE tunosere | CTPAPOBa
3HaHUS 1O HBI
OCHOBHBIE | OCHOBHBIE | 3a/lauyu €
OOLEHHKEHEPH OCHOBHbBIE
3aJaud ¢ | 3aJa4d € | HErpyObIM
bIM U YMEHHS,
OTIENbHBl | HETPYOBIM | U
npodeccroHab HAMEIOT
MU u omuOKamMu
HBIM 5 MECTO
HECYIIECT | OIIMOKaMHU
JUCIUILINHAM, ym ’ rpyOble
BEHHBIMHU BBITIOJTHEH
JUI pELICHUS ’ OLIMOKH
HEJ0YeTa | BBIIIOJIHEH | bl BCE
MOCTaBJIEHHBIX
MU, BI BCE | 3a7aHus,
3a1a4
BBINIOJIHEH | 33/1aHMSI B | HO HE B
MIPOrpaMMHUPOBA
Bl BCE | MOJTHOM TIOJIHOM
HUSA U
3aJaHusg B | o0ObeME, o0BeMe
MOJICTTUPOBAHUS
MOJIHOM HO
o0Beme HEKOTOPBI
e c
HeJo4eTa
MU
BIIA/IETh:
npakTHaeckumy | 1IponemMon | ITpoxemon | Umeercs | Hpu
HaBbIKAMH CTPUPOBAH | crpupoBaH | MHHMMajb | PCIICHIH
. i CTaHAapT
; bl HaBBIKM | p1 6a30BBIC | HBIM Aap
CIIOCOOHOCTBIO | TIpH HABBIKH Habop HBIX
K aHaJIN3y U PEIICHNN pu HaBBIKOB 3amad  HE
MIPOJIEMOH
caucreMarn3auu | HECTAHIAP | pemennu | A cf PII[ oBa
u, uMeromuxcst | THbIX CTagmapTH | PCUICHUA HBE) p
JIATEPATYPHBI 3aja4 0e3 | pix 3amauc | CTAHIAPTH 6a30BEIC
omuOOK 1 BIX 33/1a4 C
. HEZ0YETOB LooTopH HeKOTI([) pr | ABDIKHL,
JTAHHBIX 21 MU p AMEIOT
C Hego4yera MM MECTO
HOCJICAYOIECH MU HEo4YeTa rpyObIe




BO3MOKHOCTBIO MH OIIINOKHU
MIPUMCHECHHSI
COOpaHHBIX
JAHHBIX TS
pelIeHUs
MOCTaBJIEHHBIX
3a1a4
MIPOrpaMMHUPOBA
HUS U
MOJICTTUPOBAHUS
3namo
METO/BI YpoBeHb | YpoBeHb Munuman | YpoBeHb
MPEACTABICHUS] | 3HAHUW B | 3HAHUM B | BHO 3HAHUU
pE3yJIbTaToOB o0Beme, o0Beme, JOIYCTUM | HUAXKE
HAy4HO COOTBETCT | COOTBETCT | BIi MUHHAMAJ
- BYIOLLEM BYIOLIEM | YPOBEHb BHBIX
WCCIIEIOBATENIbC | IPOrpaMM | IPOTPaMM | 3HAHHM, TpeOoBaH
KHUX paboT e €, HMEEeT | UMeeT UM,
B MOJTOTOBK | MECTO MECTO AMEIOT
obmactu H, 0€3 | HEeCKOJIbKO | MHOTO MECTO
IPOrPaMMHOTO | OIIMOOK HErpyObIX | HErpyObIX | IpyObie
o0ecrieueHuss U OIIMO0K OIIO0K OLINOKH
MOJICTTUPOBAHUS
Ymempw
IIponemon | IIponemon | Ilpogemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
BI BCE | BI BCE | BI CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
COCTABIITE YMEHHUH, YMEHHUH, YMEHHUS, 3ama4  He
OTHCTDI pElIeHbl | PEIeHbl | PEMIEHbl | MPOJAEMOH
OIIK-3 | OIIK-3.5 u BCE BCE TUIIOBBIE CTpUpOBa
(popmuposatb OCHOBHBIC | OCHOBHBIE | 3aJa4d C | HBI
pe3ynbTaThbl 3aJaydl € | 3aJa4d € | HerpyObIM | OCHOBHBIE
HAY4YHO OTIENbHBl | HETPYOBIM | U YMEHUS,
- MU u OmMOKaMu | UIMEIOT
UCCIIEIOBATEeNbC | HECYIIeCT | OMMOKamMH | , MECTO
KUX BEHHBIMH | , BBIIIOJIHEH | TPYyOBIC
pabot HEJI0YeTa | BBIIOJIHEH | bl BCE | OIIMOKHU
B MU, Bl BCE | 3a7aHMs,
06IacTH BHITIOJTHEH | 33/1aHMSI B | HO HE B
nporpammuoro | I BCE | TIOJTHOM MIOJTHOM
obecrieyenys u | 381aHUs B o0neMe, o0BeMe
MojenpoBanus | 1OTHOM HO
o0beme HEKOTOPBI
e c
HeJo4eTa
MU
Braoemu:
CIOCOOHOCTBIO [Iponemon Tposemon HNmeercs ITpu
0000maTh u CTPUPOBaAH CTpEpoBaKE MUHUMAaJb | pPEHICHUU
dbopMyIHpOBaTh | bI HaBBIKU HBIN CTaHJapT
, pu bl GasoBrie Habop HBIX
MHTEPNPETHpoB | pemennn | TabPIKH HAaBHIKOB 3aa4  He




aTh U HECTAaH/AAp | IpH JUTSt MIPOJIEMOH
MIPEJICTABIISTh THBIX peleHun | PELIECHUs CTpUpOBa
IMMOJTY4YCHHBIC 3a1a4 oe3 CTaHIApPTH CTaHOApPTH | HBI
pe3ybTaThI OIIMOOK U | gyx 3ajayc | bIX3amadc 0a30BBIe
HAy4YHOMCCIIENO | HEJIOYETOB | pekoroppr | HEKOTOPBI | HABBIKH,
BaTEJIbC NI MH HAMEIOT
KOH paboThI B Hemouyera | HEMOYETa | MECTO
BHJIE OTUYETOB U ML MHA rpyObIe
Hay4HbIX OLIMOKHU
Iy OJIMKAIUI

OHGHKa «OTJIHYHO» BBICTABJIACTCA 3a BBIIIOJHCHUC NPAKMUUECKUX 3a0aHUll
no npoeKkmuposaHuro dBNMOHOMHbBIX JHeEP2OYyCMAHOBOK 6 cemecmpe, 2ﬂy501<‘0€
NOoHUMAaHrUue npoyeccoes npou%‘odcmea meniosou u 3]Z€Kmpu'-l€CK01/7 JHepzsuu npu
CO6€C€00661HHU, noJjiHvle U codepofcameﬂbele omeemvsl HA 60Npocyl bunema

(meopemuueckoe u npakmuiecxkoe 3a0anue);

OI_[eHKa «XOPOIII0>» BBICTABIIACTCA 3a BBIIIOJIHCHUEC NPAKMUUECKUX 3a0aHUtl no

NPOEKMUPOBAHUIO  ABMOHOMHBIX IHEP2OYCMAHOBOK 6 cemecmpe;
npouzeoocmaea

npoyeccoes

menuiogou U

97IeKMpU4ecKou

NOHUMAaHUe

9Hepeuu  npu

cobecedosanuu, omeemsl Ha BONPOCHL burema (meopemudeckoe Uil nPaKmuiecKoe

3a0anue);

OHGHKa «YAOBJICETBOPUTEJIBbHO>» BLICTABIISICTCA 3a BBIIIOJHCHHUC THUIIOBBIX

npakmuvieckKux 3a0anull no NpoOeKmMuUpoOBaHuU0 aemMOHOMHbBIX JHEpP2OYyCMAaAHOBOK 6

cemecmpe, U omeemnbl Ha 60NpPOCyHL 614]181’7161,’
OHeHKa «HEYAOBJECTBOPUTEJIbHO>» BBICTABIISICTCA 3a ciraboe W HENOJHOE

BBIITOJIHCHHUC ITPOCKTUPOBAHUA S9HCPIrOyCTAHOBKHU.

3. [lepeyeHb OLICHOYHBIX CPEICTB
KpaTkas xapakTepucTHKa OLEHOYHBIX CPEACTB, UCIOJIb3YEMBIX IPH TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH W TMPOMEKYTOYHOUW aTTeCTallMd OOYydYaroIIerocss II0

JUACIHUIIIINHE:
HanmenoBanue Ornucanmne
OLIGHOYHOTO Kpatkas xapakrepucTrka OIIleHOYHOI'O CPeACTBa OLIEHOYHOTO
CpeJICTBa CpeJicTBa
MysbTive i [IpencraBneHue conepkaHus y4eOHOro marepuaia c Temartuka
?&?%HMHHH HCMOJIb30BAHUEM MYJIbTUMEIUINHBIX TEXHOIOTHI MIPE3CHTALNI
[lepeuens 3ananuii u
Or4er 1o Brimonnenue na6opaT?pH0171 pa6(3TI)I, o0paboTka BOITPOCOB JIJIs
. pe3yNbTaTOB MCIBITAHUNA, WU3MEPEHHM, SKCIEPHUMEHTA. 3aIUTHI
71a00paTOpHOI .
paGore (OJIP) O(i)OpMJ'IeHI/Iev oTueTa, 3almTa pe3yabTaToOB nabopaTopHOit
1a060paTOpHOI pabOTHI 1O OTYETY paboThl, IepeyeHb
TpeOOBaHUH K OTUETY
Cobecenopane CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK ClielnaibHast Bonpocsi o
(Coc) Oecena NPEenoaBaTess ¢ 06yqa1011mMc;1 Ha TEMBI, CBfI- paznenam
3aHHBIC C U3y4aeMOH JTUCHUIUIMHON, U pacCUMTaHHOE Ha JUCHUATUTHHBI




BBISICHEHHE 00beMa 3HaHUW 00y4aromIerocs mo omnpezae-
JICHHOMY pa3ziely, TeMe, MpodsieMe H T.II.

4. IlepeyeHb KOHTPOJILHBIX 3aJaHUH WJIM WHbIE MAaTEPUAJIbI,
Heo0XoAMMBbIe ISl OLEHKU 3HAHWI, YMEHHI M HABBIKOB, XapaKTepPHU3YHIINX
JTanbl (JOPMUPOBAHUA KOMIIETEHIMI B MIpoIecce 0CBOEHM S JUCHUILTUHbBI

s tekymero kourpous TK1:

[IpoBepsiemble KOMIIETEHIIUH:

OIIK-1. CrocobeH ocymIecTBIATh MOUCK, 00pabOTKy M aHanIu3 WH(OpMAaLUU
U3 pa3IMYHBIX HCTOYHUKOB U TPEACTaBIsATH €€ B TpedyemoMm d¢opmare
UCTIOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

OIIK-1.2. Brnageer HaBbIKaMM NPUMEHEHUS LHUQPPOBBIX TEXHOJIOTUH ISt
peuieHust 3aaa4 MpoheCCUOHAIBHON JEATEbHOCTUA C YY€TOM OCHOBHBIX TPeOOBaHUM
UH(OPMAIMOHHON O€30MTaCHOCTH.

OIIK-3. CnocobeH AeMOHCTPUPOBATH NPUMEHEHHUE OCHOBHBIX CIIOCOOOB
NOJlyuyeHusl, NpeoOpa3oBaHus, TPAHCIOPTa U  HUCIHOJB30BAaHUS TEIUIOTHl B
TEIUIOTEXHUYECKUX YCTAaHOBKAaX U CUCTEMAX.

OIIK-3.5. CnocobeH TpUMEHSATh METOABl aHaIM3a, MOJCIUPOBAHUS,
TEOPETUYECKOTO0 M OKCIEPUMEHTAJbHOTO  HUCCIEJOBAaHMS  HPHU  PELICHUH
npo(ecCHOHaNbHBIX 3a/1a4.

Bomnpocs! k kommiiekcaomy 3agannio TK1 (Coc).

. OcHoBHbIE PyHKIIMU nporpaMMHoro komiiekca ASPEN PLUS.

. bnoku nporpammuoro kommiekca ASPEN PLUS.

. BIIoK «cBOMCTBaAY. DJ1€MEHTHI, BXOISIINE B TOT OJIOK.

. brok «MonenupoBanue». 1eMEHTbI, BXOJSIINE B 3TOT OJIOK.

. bi1ok «anann3 0e30macHOCTHY. DJIEMEHTHI, BXOAAIIUE B OTOT OJIOK.

. brok «»HepreTnueckuii aHanu3». DIEMEHTHI, BXOASIINE B 3TOT OJIOK.
. Cneuudukarus. [lonck KOMIIOHEHTOB.

. Macrep pacdera 351eKTpoanuToB. OyHKINH.

. Habop eaunun. Onucanue u cpaBHEHHUE.

O 00 1N DN B WK —

I13. Kommuiekr 3aga4 u 3aganuii TK1.

1. CdopmupoBatrh cienuPUKALUIO 17151 TPOEKTa MO MPOBEAEHUIO TAPOBOTO
pudopMuHTa METaHA.

2. CdopmupoBars crermuduKanuio Ui OpoeKTa 1O  MPOBEACHUIO
aBTOTEPMHUUYECKOr0 pu(OpPMUHTA METAHA.

3. CdopmupoBarh cnenudpukanuio JUigs  OPOEKTa IO  MPOBEIACHUIO
KaTaTUTUYECKOTO pu(OpMHUHTa METaHA.

4. CdopmupoBaTh CHEUPUKALHUIO I IPOEKTA MO0 MPOBEACHUIO TAPOBOTO
pudopMHHTA MTPOTIaHA.

5. CdopmupoBarh cnenupuUKaUoo JUisi  [OPOEKTa MO  MPOBEICHUIO
KaTaJIUTUYECKOTO pudopmunra OyTaHa.

6. CdopmupoBarh crnenupuUKaIMoO JUisI [OPOEKTa MO  IPOBEICHUIO




KaTaJIMTUIECKOTO PHU(POPMUHTA TIPUPOTHOTO Ta3a.

7.  CdopmupoBath crieuPUKaUio 751 TPOEKTa MO MPOBEIACHUIO TaPOBOTO
pudopmunTa OHoTa3a.

8. CdopmupoBarh cienu@uKamuio Jjis IPOEKTa 10 MPOBEICHUIO TTapOBOTO
pudopMuHTa MpoInaH-0yTaHOBON CMECH.

Jis Texkymero konrpoast TK2:

OIIK-1. Cnoco0OeH ocCymecTBIsATh MOUCK, 00pabOTKy W aHaIu3 WH(popMaIuu
U3 pa3UYHBIX MCTOYHUKOB M TMPEACTABISATH €€ B TpedyemoMm (Qopmare c
UCIOJIb30BaHUEM WH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHA.

OIIK-1.2. Bnaneer HaBbIKAMH TMPUMEHEHUS ITU(PPOBBIX TEXHOJOTHH IS
penieHus 3a71a4 mpo(ecCHoHaNbHON IeATeTFHOCTH ¢ Y4€TOM OCHOBHBIX TpeOOBaHUM
nH(OPMAITMOHHON O€30MaCHOCTH.

OIIK-3. CmocobeH AeMOHCTPUPOBATh NPUMEHEHHE OCHOBHBIX CIIOCOOOB
MOJIyYCHHS, TPeoOpa3oBaHus, TPAHCIIOPTa ¥  HUCIOJB30BAaHUS  TEIJIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX M CUCTEMAX.

OIIK-3.5. CnocobeH TpPUMEHSTh METOJbl aHajdu3a, MOJCIUPOBAHMUS,
TEOPETUYECKOT0 M JIKCIEPUMEHTAJIBLHOIO  MCCICIOBAaHUS  MPU  PEIICHUU
npodeccuoHanbHbIX 3a/1a4.

Bonpocsl k kommiekcuomy 3aganuio TK2 (Coc)

1. ba3oBble METO/IBI pacueTa XUMHUYECKUX U TEIJIOBBIX mpoiieccoB B ASPEN
PLUS.

2. bazossiilt meton «PENG-ROB». CymHocts Merona. [ns momenupoBaHus
KaKHUX CUCTEM MOXOIUT?

3. bazossiii MeToq «IDEALY. Cyninocts MeToaa. JJist MoJienupoBaHus KaKux
CUCTEM TOXOAUT?

4. bnok «norok-Marepuany. Onucanue cnenuukanuu 06J0kKa.

5. bnok «moTok-Temnoy». Onucanue cnenudukanuu 0j10Ka.

6. biiok «noTok-pabora». Onucanue cnenupukanum 0JIoKa.

7. Knaccel MOIynield U UX ONMCAHUE

8. Meroauka co31aHusi KOMILUIEKTa peaKIuit

I13. Kommuiekr 3axa4 u 3aganui TK2.

1. PazpaboTaTh cnenupukanuio u cxemy sl MOJIETIU NapoBOro pupopMUHTa
METaHa.

2. Pazpaborath crieuuukanmoo U cXxemy ajs MOJIeNId MapoBoro pudopmMuHra
IpomaHa.

3. PazpabotaTh cnenudukanuio u cxemy Jjisi MOJIETU NapoBOro pudopMHUHTa
OyTaHa.

4. Pa3paborath crienuuKaIyio u cxemy JIjisi MOJIeNId apoBoro pudopmuHra
IPUPOJIHOTO ras3a.

5. PazpaboTtath cienuduKaiuio U CXeMy sl MOJIEIH MapoBOTO prU(OPMUHTA
CMECH IpoIaH-OyTaH.

6. PazpabGotarh cneuu@ukanuio U CXeMy Ui MOJEIH KaTaIUTUYECKOTrO



pudOpMHHra MeTaHa.

7. Pa3zpabotaTh cnenu@UKauUo U CXEeMy JUISI MOJIETH KaTaJTuTHYECKOTO
pudopmuHra OyTana.

8. Paspabotarh crienuukanyio U cXemy Ui MOJEIH aBTOTEPMHUYECKOTO
pudopMUHTa METaHa.

9. Pa3zpabotaTh crienmupUKAUIO U CXEMY JUISI MOJEIH aBTOTEPMUUYECKOTO
pudOpMHUHTa MPUPOJHOTO Ia3a.

s tekymero konrpoJast TK 3:

OIIK-1. CnocoGeH ocymiecTBIsITh MOUCK, 00pabOTKy M aHanu3 WHOOpMAIUU
U3 Pa3NUYHBIX HMCTOYHUKOB M TMPEACTABIATH €€ B Tpedyemom Qopmare cC
UCIOJIb30BaHUEM WH()OPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA.

OIIK-1.2. BnageeT HaBbIKAMH MPUMEHEHUS ITM(PPOBBIX TEXHOJIOTHHA IS
pelieHus 3a1a4 NpoPecCHOHANBHON JEATEIBHOCTH C YIE€TOM OCHOBHBIX TPEOOBaHHIA
uHGOPMAIIMOHHON 0€30MaCHOCTH.

OIIK-3. CnocobeH AeMOHCTpUPOBATh NPHUMEHEHHUE OCHOBHBIX CHOCOOOB
NOJIy4eHHs, NpeoOpa3oBaHus, TPAHCIIOPTa M  HUCIHOJIb30BAaHUS  TEIJIOTHl B
TEIJIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMaX.

OIIK-3.5. CnocobeH TpUMEHSITh METOJbl aHalu3a, MOJICIUPOBaHUS,
TEOPETUYECKOI0 U HKCIEPUMEHTAJIBHOTO  MCCIENOBAaHUA  MpPU  pPEUICHUU
npodeccroHanbHbIX 3a/1a4.

Bomnpocs! k kommiiekcHomy 3aganno TK3 (Cpe).

1. JInct pe3ynpTaToB NOTOKOB. OnucaHue.

2. Jluct pe3ynpTaToB paboThl 0J0KOB. OncaHue.

3. MeToiuka nocTpoeHust rpauKoB.

4. TlapoBas u xxujakas (aza. Onucanue.

5. DKCopTUPOBaHUE PE3YIHTATOB B APYTHE MPOTPAMMHBIE KOMITJIEKCHI.

I13. KommiekT 3agau u 3aganui TK3.

1. Pa3paboraTh cnenuduKanyo U cXeMy UIsi MOJENIH MapoBOro puGOpPMHUHTA
MeTaHa. BeIBecTH pe3yibTaThl OTOKA TOIUIMBA M BBIXOAHOIO MOTOKa. I'paduuecku
noka3aTth 3EKTUBHOCTb MpOLiecca MIPH Pa3INUHbIX yCIOBUSIX.

2. Pa3paborathe cnenuduKanno U cXemy JUisl MOJENIH MapoBOro pUPOPMHUHTA
nponaHa. BeiBecTH pe3ynbTaThl HOTOKA TOIUIMBA M BBIXOJHOTO NoToKa. ['paduuecku
noka3atb 3(EKTUBHOCTb MpOIIecca MPHU Pa3IMUHbIX YCIOBUSIX.

3. Pa3pabotath crienudukaimio u cxeMmy JUisi MOJIeTH TapoBoro pudopmuHra
OyTtaHa. BeiBecTH pe3yabpTaThl MOTOKA TOIIMBA U BBIXOJIHOTO MoToKa. ['paduuecku
noka3aTth 3Q(EKTUBHOCTH MPOIIECCa MPH PA3TUUHBIX yCIOBHUSIX.

4. Pa3zpaboraTh crieHU(PUKALNIO U CXEMY JJIs MOJAENIH MapoBOTO pUPOPMHHIa
IPUPOTHOTO Ta3a. BeIBecTH pe3ynbTaThl MOTOKA TOIUIMBA U BBIXOJHOTO IOTOKA.
['padrueckn nokazatek 3(h(PEeKTUBHOCTH MpOLIECCa MTPU PA3ITUYHBIX YCIOBHSIX.

5. Pa3paboTtath cnenuuKanuo U cXeMy Ui MOJIEIU napoBoro pudopmuHra
CMECH TMpOIMaH-0yTaH. BeIBECTH pe3yNbTaThl MOTOKA TOIUIMBA M BBIXOJHOTO MOTOKA.
I'papmuecku nokazats 3pPEeKTUBHOCTD MpoOLIECca IPU PAIUYHBIX YCIOBHSIX.

6. PazpabotaTth cnemudukanuio M CXeMy JUII MOJCIHM KaTaIUTHYECKOTO



pudopMHUHTa MeTaHa. BBIBECTH pe3yibTaThl MOTOKA TOIUIMBA U BBIXOJHOTO TOTOKA.
['paduuecku mokazatek 3(h(PEKTUBHOCTH TIpolIecca MPHU PA3IUUHBIX YCIOBHSIX.

7. PaspabotaTth crnenuduKanyio M CXeMy IS MOJEIU KaTaTuTHYECKOTrO
pudopmunTa OyTaHa. BeIBecTH pe3ysbTaThl MOTOKA TOTUIMBA M BBIXOJHOTO ITOTOKA.
['padmdecku mokazaTh 3GPEKTUBHOCTD MPOIIECca MPU PA3TUYHBIX YCIOBHSIX.

8. Pazpabotarh crenu@ukamuio W CXeMy IS MOJETH aBTOTEPMHUYECKOTO
pudopmuHTra MeTaHa. BeiBecTr pe3ysbTaThl MOTOKA TOIJIMBA U BBIXOJHOTO MOTOKA.
['paduueckn mokazatk 3(h(PEKTUBHOCTH TIpolIecca MPHU PA3IMUHBIX YCIOBHSIX.

9. Pa3zpabotath cnenmuduKanuioo U CXeMy IS MOJCIH aBTOTEPMHUYECKOTO
pudOpMHHTa MPUPOTHOTO ra3a. BeIBeCcTH pe3ybTaThl MOTOKA TOIJIMBA M BBIXOHOTO
notoka. ['padudecku mokazars 3(h(PeKTUBHOCTH TIpOIIecca MPH PA3IUYHBIX YCIOBUSIX.

st Tekymero kourpoJas TK4:

[IpoBepsieMble KOMITIETEHIINU:

OIIK-1. CnocoGeH ocymiecTBISITh MOUCK, 00pabOTKY M aHanu3 WHMOpMaIuu
U3 pa3IUYHBIX HMCTOYHUKOB M TPEACTABISITH €€ B TpedyemoMm (Qopmarte c
UCIOJIb30BAaHUEM WH()OPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHA.

OIIK-1.2. Bnageer HaBBIKAMH MPUMEHEHUS ITU(PPOBBIX TEXHOJOTHH IS
penieHus 3a1a4 mpohecCUOHATBHON JASSTENHPHOCTA C YIETOM OCHOBHBIX TPEOOBAHHMIA
uHGOPMAIIMOHHON 0€30MaCHOCTH.

OIIK-3. CnocobeH AeMOHCTpUPOBATh NPHUMEHEHHUE OCHOBHBIX CHOCOOOB
MOJIy4eHHUs, TpeoOpa3oBaHusi, TpaHCIIOPTa U  UCIOJb30BaHUS TEIUIOTHl B
TEIJTIOTEXHUYECKUX YCTAHOBKAX M CUCTEMAX.

OIIK-3.5. CnocobeH TpUMEHSTh METOJbl aHajdu3a, MOJCIIUPOBAHMUS,
TEOPETUYECKOTO M JIKCIEPUMEHTAJIBHOIO  HCCIENOBAHUS  MPU  PEUICHUU
npodeccruoHanbHbIX 3a/1a4.

Bonpocel k kommiekcHomy 3aaanuio TK4 (Coc).

. OcHOBHBIE PyHKITMU TporpaMMHOTo Komruiekca CorelDraw.
. brioxu mporpammuoro komriekca CorelDraw.

. UuTepdetic mporpaMmel.

. Hactpoiika paboueii cpensbl.

. Co3nanue npocTelnX reOMETPUIECKUX OOBEKTOB.

. Pucosanue nuHui1 U KPUBBIX.

. Pabota c Tekctom.

. Pabota ¢ rpaduxoii.

. Cnetmduxarusi.

O 0 1O D K W —

113 KommiiekT 3ama4 u 3ananuid TK4.

1. PazpabotaTs cnenudukanuio u cxemy Jjisl MOJIETTH apoBOTro pudoOpMHUHTa
MeTaHa.

2. Pazpaborats crienuukayo u cxemy JIJis MOJIENH apoBoro pudopmuHra
MpoTaHa.

3. Pa3zpaboraTh cienudukaiiio 1 cxemy st MOAEIH NapoBOro pudopMUHTa
OyTaHa.



4. Pa3paboTaTh cienu(UKaLUIO U CXEMY JUJISI MOJIENIU TapOBOro puOpMHUHTa
IPUPOJIHOTO ras3a.

5. Pa3paboTtaTh cienuuKaiuo U CXeMy UIsl MOJEIH MapoBOTO pupOpMUHTa
CMECH TpoTaH-OyTaH.

6. Pazpabotath cnenu@uKanuioo U CXeMy A MOJAEIH KaTaIUTHUYECKOTO
pudOopMUHTa METaHa.

7. PaspabotaTh crneuuUKanUO U CXEMy A MOJEIM  KaTaIUTUYECKOIrO
pudopmuHra oyrana.

8. Paspabotarh crienudukaiyio U cXemy IS MOJEIH aBTOTEPMHUYECKOTO
pudopMUHTa METaHa.

9. PazpaboraTh cnenuduKanyo U CXeMy i MOJAEITH aBTOTEPMUUYECKOTO
pudOpMHUHTa MPUPOJHOTO Ta3a.

st tekymero kourpoJs TKS.

[TpoBepsieMbIe KOMTICTCHITHH:

OIIK-1. CnocobeH ocymiecTBISITh MOUCK, 00pabOTKY M aHalu3 MH(OpManuu
U3 pa3IMYHBIX HCTOYHUKOB U TIPEACTaBIsATH €€ B TpedyemoMm dopmare
UCITIOJIb30BaHUEM HH()OPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

OIIK-1.2. Bnaneer HaBBIKAMU NPUMEHEHUS] UHUQPPOBBIX TEXHOJOTHH IS
penieHus 3aga4 npodeccHoHaIbHON IEATETbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH.

OIIK-3. CnocobeH AeMOHCTPUPOBATh NPUMEHEHHE OCHOBHBIX CIOCOOOB
MOJIyYeHHS, TPeoOpa3oBaHus, TPAHCIIOPTa ¥  HUCIOJB30BAaHUS  TEIJIOTHl B
TEIUIOTEXHUYECKUX YCTAHOBKAX M CUCTEMAX.

OIIK-3.5. CpnocobeH npUMEHSATh METOAbl aHaldu3a, MOJAEIMPOBAHUS,
TEOPETUYECKOT0 M JIKCIEPUMEHTAJIBLHOIO  MCCIEIOBAHUS  MPU  PEHICHUU
npodeccoHanbHbIX 3a/1a4.

Bonpocsl k kommiiekcaomy 3aganuio TKS (Coc).

. OcHoBHbIe (PpyHKIIUU TporpaMMHOro komiuiekca KOMITAC-3D.
. bnoku nporpammuoro komrmuiekca KOMITAC-3D.

. Uurepdetic mporpaMmel.

. Hactpoiika paGoueii cpebl.

. Co3mannie TeOMETPUIECKUX OOHEKTOB.

. biok ueprexen.

. [lepemenienue naHHBIX MEXKY MPOrpaMMaMu 0€3 MOTEPb.

. Pabora ¢ rpadukoit.

. Cnenuduxarnmus.
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113 Kommiekr 3axa4 u 3agannid TK-5.

1. PazpaboTaTh crienuduKaIyio U CXeMy JIJIs MOJIEIN apoBoro pudopMuHTa
METaHa.

2. Pa3zpabotath crienuuKaIuio U CXeMy JIJII MOJISTH TTapoBOTro pudopMUHTa
MpornaHa.

3. Pa3zpaboTaTh crienu@uKaIuo U cXeMy ISl MOJIENIA MMapoBOro pudopMuHTa



OyTaHa.
4. Pa3paborats crienupukanyio u cxemy aJisi MOJENIU MapoBoro pudopmuHra
MPUPOHOTO Ta3a.

s Texkymero kourpoJas TKG6.

[IpoBepsieMble KOMIIETEHIINH:

OIIK-1. CnocoOeH oCymIeCTBISATh MOUCK, 00pabOTKy M aHainu3 UH(pOpMAIUU
U3 pa3UYHBIX HMCTOYHUKOB M TMPEACTABIATH ee B TpedyemoMm Qopmare c
UCIIOJIb30BaHUEM UH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.

OIIK-1.2. Bnageer HaBbIKaMM NPUMEHEHUS LHUQPPOBBIX TEXHOJIOTUH IS
penieHus 3aaa4 npopecCUOHaNbHON AESTEILHOCTU C YYETOM OCHOBHBIX TPEOOBaHUMN
MH(OPMAIMOHHON O€301TaCHOCTH.

OIIK-3. CnocobeH AeMOHCTpUPOBATh NPUMEHEHHUE OCHOBHBIX CIOCOOOB
NOJIy4eHHs, TpeoOpa3oBaHus, TPAHCIIOPTa M  HUCIHOJIb30BAaHUS  TEIUIOTHl B
TEIJIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMaX.

OIIK-3.5. CnocobGeH mpUMEHSATh METOAbl aHauu3a, MOJCIUPOBAHUA,
TEOPETHYECKOI0 M DKCIIEPUMEHTAJIBbHOTO  MCCIECIOBAaHUS  IIPU  PELICHUU
npo¢eCCHOHATILHBIX 3a]1a4.

Bomnpocsl k kommiiekcHomy 3agannio TK6 (Coc).

1. Uro moapazymeBaeT padoTa ¢ rpadukoi B rpauyecKux peaaKkTopax.
2. YTO BXOIUT B A€TANIb.

3. Yto BXOIUT B COOPKY.

4. T'OCT-b1.

5. UTo Takoe TEXHUUYECKUN YEPTEK.

113 Kommiekr 3aaa4 u 3aganuii TK-6.

1. Pa3paboTaTh cienudukanuio u cxemy JijIsi MOJIeTTu apoBOro pudopMuHra
CMECH IIpOIaH-0yTaH.

2. Pazpaborate crenudukanydio M CXemy I MOJAEIU KaTaIUTUYECKOTO
pudopMUHTa METaHA.

3. Pazpabortath cneuu@uKanuio U CXeMy I8 MOJAETH KaTaIUTUYECKOTO
pudopmuHra OyTana.

4. PaspaboraTh crienu(UKaIUIO U CXEMYy JUIsl MOJENIU aBTOTEPMHUYECKOTO
pudopMUHTa METaHa.

5. Pa3paboTtarh crneuuukanuio U CXemy Uil MOJEIU aBTOTEPMUYECKOTO
pudOpMHUHTa MPUPOJHOTO Ta3a.

st Tekymero kourpous TK7:

[IpoBepsiemble KOMIIETEHIIMH:

OIIK-1. CnocobeH ocylecTBIATh MOUCK, 00pabOTKy M aHanu3 UH(pOpMaIuu
U3 pa3IUYHBIX HCTOYHUKOB U TIPEACTaBIsATH €€ B TpedyemoMm dopmare
UCIOJIb30BaHUEM MH()OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTH.

OIIK-1.2. Bnageer HaBbIKaMM NPUMEHEHUS LU(PPOBBIX TEXHOJIOTUH ISt
penieHust 3aj1a4 NpohecCUOHAIBHON JAEATETLHOCTH C YU€TOM OCHOBHBIX TpeOOBaHUMN



UH(OPMAIMOHHON O€30MACHOCTH.

OIIK-3. CnocobeH AeMOHCTPUPOBATh NPUMEHEHHE OCHOBHBIX CIOCOOOB
NOJyuyeHusl, TNpeoOpa3oBaHusl, TPAHCIOPTa U  UCIOJIb30BAHUS  TEIUIOTHl B
TEIUIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMaX.

OIIK-3.5. CnocobeH mUpUMEHATb METOIbl aHajin3a, MOJCIUPOBAHUS,
TEOPETUYECKOTO0 M OKCIEPUMEHTAJbHOTO  WCCIEJOBAHHMS  NPH  PEIICHUH
npodeccuoHaNbHbIX 3a/1a4.

Bomnpocsl k kommiiekcHomy 3agannio TK7 (Coc).

1. OcHoBHBIE PyHKIIMU TpOrpaMMHOro KoMmiiekca ANSY'S.
2. bnoxu nporpammuoro komrekca ANSYS.

3. biiok «Meshy». DneMeHTHI, BXOISIINUE B 3TOT OJIOK.

4. baok «Fluent». DieMeHTBI, BXOISIIHAE B OTOT OJIOK.

5. ®usuko-xumuyeckue nporecchl Bo ANSY S-Fluent

6. Buibl CETOK, MOCTPOCHUE CETOK.

113 KommekT 3agay u 3aganuid. TK7.

1. Anann3 Bo3moskHOcTer ANSYS.

2. CpencTBa mOCTPOEHUS TEOMETPUUYECKUX MOJICIICH.
3. Umnopt reomerpun u3 BHemHnX CAD-cucrem.

4. Co3naHue dCKH3a.

5. Coznanue 2D/3D reomerpun.

st tekymero kourpoJis TKS:

[TpoBepsieMbIe KOMIICTCHITHH:

OIIK-1. CnocoGeH ocylecTBISITh MOUCK, 00pabOTKY M aHalu3 MH(OpManuu
U3 Ppa3IMYHBIX HCTOYHUKOB U TIPEACTaBIATHL €€ B Tpedyemom ¢dopmare ¢
UCIOJIb30BAaHUEM MH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTH.

OIIK-1.2. BnaneeT HaBbIKAMH MPUMEHEHUS ITU(PPOBBIX TEXHOJOTHH IS
penieHus 3aaa4d npodeccuoHaIbHON AeATEIPHOCTH C YYETOM OCHOBHBIX TpeOOBaHUM
nH(OPMAITMOHHON O€30MaCHOCTH.

OIIK-3. CnocobeH JeMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB
MOJIYYCHHS, TPeoOpa3oBaHWs, TPAHCIIOPTa ¥  HWCIOJB30BAaHUS  TEIIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX M CUCTEMAX.

OIIK-3.5. CrnocobeH TpUMEHSITh METOJbl aHaln3a, MOJCIUPOBAHUS,
TEOPETUYECKOT0 U HKCIEPUMEHTAIBbHOTO  MCCIEIOBAaHUS  MPU  PELICHUU
npodeccroHanbHbIX 3a/1a4.

Bonpocsl k komiuiekcaomy 3aganuro TKS8 (Coc).
1. BBeneHue B MOCTPOCHHUE PACUETHBIX CETOK.

2. ITpunoxennst ANSY S renepaniyiv CeTox.

3. Pabota B cerounoMm mpeamnporieccope Meshing.
4. Metobel mocTpoeHus ceTok B Meshing.

5. I'moGanbHbIE U JTOKAIbHBIE TAPAMETPHI CETKH.

6. Kpurepun kauecTBa paC4€THBIX CETOK.



113 Kommuiekr 3agay u 3apanuii. TKS.

1. Coznmnanme pacuernoit monenu B Workbenc Mechanical.

2. Makpos3bIK OMcaHus pacdeTHbIX Mozenei B APDL.

3. MonenupoBaHre KOHCTPYKIIMM C y4ETOM HEJTUHEHHOCTEM.

4. ChopmupoBaTh crielupUKANMIO JIJIST MPOEKTa O MPOBEICHUIO MAapOBOTO
pudOpMHHTa MpoMaHa.

5. Pacuetsl H/IC koHCTpYKIMI IO TEOpUH OAIIOK.

6. Pemienue 3a1ay TMHAMUKH.

7. Pacder OTKJIMKa KOHCTPYKIUU HA CEMICMUYECKOE BO3/ICHCTBHE.

8. PacdeT KOHCTPYKIIUM Ha YCTOMUYUBOCTD.

s Texkymero kourpoas TK9:

[IpoBepsieMble KOMIIETEHIINH:

OIIK-1. CriocobeH ocyIIecTBIATh MOUCK, 00pabOTKy M aHanu3 WHGOpMaLUU
U3 pa3IUYHBIX HMCTOYHWUKOB W TIPEACTABISITH €€ B TpedyemoMm (opmare c
UCIOJIb30BaHUEM MH()OPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTH.

OIIK-1.2. Bnageer HaBbIKaMM NPUMEHEHUS LU(PPOBBIX TEXHOJIOTUH IS
peteHust 3aaa4 nMpodheCCUOHAIBHON JEATEbHOCTU C YY€TOM OCHOBHBIX TPeOOBaHUMN
UH(OPMAIMOHHON O€30MTaCHOCTH.

OIIK-3. CnocobeH JIeMOHCTPUPOBATH IIPUMEHEHHE OCHOBHBIX CIIOCOOOB
MOJIy4eHHs, TpeoOpa3oBaHus, TPAHCIOpPTa M  UCIHOJIb30BAaHUS  TEIJIOTHl B
TEIJIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMaX.

OIIK-3.5. CnocobeH npUMEHSATh METOAbl aHaIM3a, MOJEIUPOBAHUS,
TEOPETHYECKOIO0 M JKCIIEPUMEHTAIBHOIO  MCCIEJOBAaHUSA  IpPH  PEIICHUU
npo¢eCCHOHATILHBIX 3a]1a4.

Bonpocs! k komiuiekcaomy 3aganuio TK9 (Coc)

1. OcHOBBI MOJETMPOBAHKE 33]1a4 TUAPOTra30JMHAMUKI
2. Dtansl paboTsl Bo Fluent.

3. 3anmyck nporpammsi.

4. Nnatepdeiic mporpaMMsl.

5. IloaroroBka pacye€THOM MOJIEIH.

6. Pemarens.

113 KommiekT 3agay u 3aganuid. TK9.

1. MeTtob! peieHusl.

2. YrpaBieHue peieHueM.

3. YcTraHoBKa MOHUTOPOB.

4. OnpenesieHUE OTYETOB.

S MHunmanusanus peneHus.
6.JlonomHUTENBHBIC AEHCTBUS BO BpEMS pacyera.
7. 3amyck 3aja4u.

Jis Texkyuiero kourpoJs TK10:
IIpoBepsieMble KOMIIETCHIIMHN:



OIIK-1. CnocobeH ocylecTBIATh MOUCK, 00pabOTKy M aHanu3 UH(pOpMaIuu
U3 pa3IMYHBIX HCTOYHUKOB U TIPEACTaBIsATH €€ B TpedyemoMm dopmare
WCIOJIb30BaHUEM WH()OPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHM.

OIIK-1.2. Brnageer HaBbIKaMM NPUMEHEHHUS UU(PPOBBIX TEXHOJIOTUH IS
perieHus 3aaa4 npodecCHoHaIbHON MEATETFHOCTH C YYETOM OCHOBHBIX TpeOOBaHUI
nH(OPMAITMOHHON O€30MaCHOCTH.

OIIK-3. CnocobeH JeMOHCTPUPOBATH IPUMEHEHHUE OCHOBHBIX CIIOCOOOB
NONyueHusi, NpeoOpa3oBaHusl, TPAHCIOPTA W  HCIHOJIb30BAHUS  TEIUIOTHl B
TEIJIOTEXHUYECKUX YCTAHOBKAX U CHCTEMaX.

OIIK-3.5. CnocobeH TpUMEHSTh METOJbl aHajdu3a, MOJACIUPOBAHMS,
TEOPETUYECKOTO M DKCIEPHUMEHTAJbHOTO  HMCCIEJOBAHHMS  TPHU  PEUICHUH
npodeccuoHanbHbIX 3a/1a4.

Bonpocs! k kommuiekcaomy 3aganuio TK10 (Coc)

1. I'me naxonutcs pazaen puzuk? B kakoit MOMEHT WX HYHO JTOOABISTh?

2. Paznen reomerpusi. Kak paboraer u HacTpauBaeTcs?

3. bubnmorexka wmatepuanoB. Kak m00aBisaTh W HacTpauBaTh HYyXHbBIC
MaTtepuabl?

4. I'ne Haxo4TCs UCCIIE0BAHUS U pelaTenu’?

113 Kommuiekt 3aaa4 u 3agaunii. TK-10.

1. B kakux nensx npousBoautcs Mmoaenupopanue B “COMSOL Multiphysics”?

2. C nomompio yero “COMSOL Multiphysics” yaudunupyer padoduit
MpoLIeCcC PEIICHU MHKEHEPHBIX U HAYYHbIX 3a7a4?

3. Kakue ¢usuku moxsHo Haiitu B “COMSOL Multiphysics™? Tlepeuncnute
HECKOJIBKO.

4. Nmeet nmu 6ubnmorexa marepuanoB “COMSOL Multiphysics” gocratodno
MaTEPHAJIOB JIsl BCEX UMEIOITNXCS (PU3UK?

5. Moxuo 11 ummopTtupoBats B “COMSOL Multiphysics” momenu U3 apyrux
penaktopoB? Ecnu na, To Ha30BUTE XOTS OBl OJIHH.

6. HazoBure omnmuutensHbie ocobeHHoctu “COMSOL Multiphysics” ot
“ANSYS”? B dem 3akmoyaroTcs npeumymiectsa u  Hemoctatku “‘COMSOL
Multiphysics™ nepen “ANSYS”?

7. HazoButre (QyHKIMOHANBbHBIE BO3MOXKHOCTH cuctembl “COMSOL
Multiphysics™.

8. MOXXHO 71 MEHSTh 3HAYCHHE MapaMeTPOB MATEPHAIOB, HAXOJSAIIUXCS B
oubnuorexe?

9. [ToMUMO TBEPIOTENBHBIX JIEMEHTOB MOKHO JIM UCIIOIH30BaTh B IPOrPaMMeE
ra3bl U KUJKOCTH?

Juis texkymero kourpoJs TK11:

[IpoBepsieMble KOMIIETEHLIN:

OIIK-1. CnocoGeH ocymiecTBISITh MOUCK, 00pabOTKY M aHanu3 WHOOpMaIuu
U3 pa3IMYHBIX MCTOYHHUKOB U TMPEACTaBIsATH ee B TpeOyemoM ¢opmate ¢
WCIOJIb30BaHUEM WH()OPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHA.



OIIK-1.2. Bnageer HaBbIKAMH NPUMEHEHHS UU(PPOBBIX TEXHOJOTHH IS
penieHus 3a1a4 npoQecCUuoHaIbHON AESTEILHOCTH C YYETOM OCHOBHBIX TpeOOBaHUMN
MH(OPMAIMOHHON O€30MTaCHOCTH.

OIIK-3. CnocobeH AeMOHCTPUPOBATh NPUMEHEHHE OCHOBHBIX CIIOCOOOB
NOJTyuyeHusi, NpeoOpa3oBaHus, TPAHCIOPTa U  UCHOJIb30BAHUS TEIUIOTHl B
TEIJIOTEXHUYECKHUX YCTAHOBKAaX U CUCTEMAX.

OIIK-3.5. CnocobeH TpUMEHSATh METOABl aHaIM3a, MOJACIUPOBAHUS,
TEOPETUYECKOI0 W JKCIEPUMEHTAIBHOTO  MCCIEJOBAaHUS  OpPH  PEIICHUU
npo(ecCHOHaNbHBIX 3a/1a4.

Bomnpocs! k kommiexkcaomy 3aaanuio TK11 (Coc)
1. Pabora ¢ MmoaensiMu uiau rpadukamMu B KOHIIE pacyeTa (pe3yJbTaTax).
2. Penakrop reomeTpun. OUrypsbl.
3. Pepaktop reomerpuu. Onepanumu.
4. Paznen mynbetudusuku. Hacrpoiika u padora.
5. Buzieo-aHMMHAPOBaHHBIN NPOLIECC-PE3YIIBTAT pacyeTa.

113 Kommiaekr 3ama4 u 3ananuid. TK-11.

1. BocnpousBecTu 37eKTpOMEMOpPAHHYIO YCTAaHOBKY C KaTOJOM, aHOJIOM U
IIEKTPOJIOM U 100aBUTh HYKHYIO (DU3UKY, YTOOBI paCCUUTATh TEMIIEPATYPY ra30B HA
BXOJI€ M Ha BBIXOJIE.

2. BocnpousBecTy 351eKTpOMEMOPaHHYIO YCTAHOBKY C KaTOJOM, aHOJIOM U
AJIEKTPOJIOM U JOOABUTH HYXKHYIO (DU3HKY, 4TOOBI pacCUyUTaTh KOJIMYECTBO T'a30B HA
BBIXO/IE OTHOCUTEIBHO KOJUYECTBA I'a30B HA BXO/IE, IPOLEHTHOE COOTHOILLIEHNUE.

3. Bocnpou3BecTu 371€KTPOMEMOPAHHYIO YCTAaHOBKY C KaTOJIOM, aHOJAOM U
ANEKTPOJAOM U J00aBUTh HYXHYIO (DU3UKY, YTOOBI pacCcuMTaTh JIaBJICHUE Ta3a Ha
CTEHKH.

4. BocnpousBecTH 3JEKTPOMEMOPAHHYIO YCTaHOBKY C KaTOJIOM, aHOJIOM M
AIIEKTPOJIOM U J100aBUTh HYXKHYIO (PU3MKY, YTOOBI paccuMTaTh TEMIEPATYpPY Ta3oB,
MOCTYMAIOIIUX B MEMOpaHY.

5. BocnpousBecTu 3eKTpOMEMOpPaHHYIO YCTAHOBKY C KaTOJOM, aHOJOM M
AIIEKTPOJOM U J00aBUTHh HYKHYIO (U3HKY, YTOOBI pacCUUTaTh KOJUYECTBO T'a30B,
MOCTYTAIOIINUX B MEMOpaHy.

Jiis Tekymero kourpoJs TK12:

[IpoBepsieMble KOMIIETEHIINM:

OIIK-1. CnocoGeH ocymIecTBISITh MOUCK, 00pabOTKYy M aHanu3 WHMOpMaIuu
U3 PAa3IMYHBIX MCTOYHHUKOB U TPEACTAaBIATH €€ B TpeOyemoMm ¢dopmare c
UCIOJIb30BaHUEM UH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.

OIIK-1.2. Bnageer HaBbIKaMM NPUMEHEHUS LU(PPOBBIX TEXHOJIOTUH IS
penieHus 3aga4 npo(ecCUOHaIbHON NEATETbHOCTH C YYETOM OCHOBHBIX TpeOOBaHUMI
MH(OPMAIMOHHON O€30MaCHOCTH.

OIIK-3. CnocobeH AeMOHCTPUPOBATh NPUMEHEHHUE OCHOBHBIX CIOCOOOB
IOJyuyeHUsl, NpeoOpa3oBaHus, TPAaHCIOPTa U  HCIHOJIb30BAaHUS TEIUIOTHl B
TEIUIOTEXHUYECKHUX YCTAHOBKAaX U CUCTEMAX.



OIIK-3.5. CpnocobeH nOpUMEHSATh METOAbl aHajau3a, MOJAEIUPOBaHUS,
TEOPETUYECKOr0 M HKCIEPUMEHTAJIBHOTO  MCCIEIOBAaHUSA  NpPU  pPEUICHUU
npodeccuoHanbHbIX 3a/1a4.

Bonpocsl k kommuiekcaomy 3aganuio TK12 (Coc)

1. Paznen dbusuka. Hactpotika u paboTa.

2. Paznen uccnenoanus. Hacrpoiika u padora.

3.Pa3nen reomerpus. Hactpoiika u padota.

4. Paznen marepuaiibl. BeIOpaTh HECKOJIBKO MaTEPUAIOB, IOMEHSATh HECKOJIBKO
napaMeTpoB U 3aKPENUTh UX 32 00bEKTAMH.

5. JloGaBneHue u COXpaHEHHUE CBOMX MaTEPHAJIOB.

6. Texnonorus mynptudusuku B “COMSOL Multiphysics”.

7. Paznen penakropa reomeTpuu. s yero HyxeH?

8. I'1e mOCMOTpPETh U HACTPOUTH 3HAUEHUSI MAaTEPUAIIOB?

9. Kak BBIZIEIATH OT/ACIIBHO I'PaHU OOBEKTa B OJIOKHU?

10. bnox «Kanam». Kak HacTpouTh BXOJ ¥ BBIXO/I, BKITIOUast JTIIOOYIO (PU3UKY.

113 KommuiekT 3apa4 u 3apanuii. TK-12.

1. BocnpousBecTu 3JIeKTPOMEMOpPAHHYIO YCTAHOBKY C KaTOJOM, aHOJAOM H
AJIEKTPOJOM U J00aBUTh HYXKHYIO (PU3HMKY, YTOOBI PACCUUTATh MOJIBHYIO JIOJIIO
KHUCIIOPO/Ia.

2. BocmpousBectd 3JIeKTPOMEMOPAHHYIO YCTAHOBKY C KaTOJIOM, aHOJOM H
JIEKTPOJIOM M J1I00aBUTH HYKHYIO (PU3MKY, YTOOBI pacCUUTaTh MOJIBHYIO JOJIO
BOJIOPOJA.

3. BocmpousBecTu 371€KTpOMEMOPAHHYIO YCTAaHOBKY C KaTOJIOM, aHOJOM H
AJIEKTPOJIOM U JOOABUTH HYKHYIO (PU3HKY, YTOOBI pACCYMTATH MOJIbHYIO JIOJIIO BOJIBL.

4. BocnpousBecTH 31EKTPOMEMOPAHHYIO YCTAHOBKY C KaTOJOM, aHOJOM H
AIIEKTPOJIOM U A00aBUTh HYXKHYIO (M3HKY, YTOOBI PACCUMTATh SJICKTPOIHUTHBIN
notenuuan (Electrolyte potential).

5. BocmpousBectu 35€KTpOMEMOpPaHHYIO0 YCTaHOBKY C KaTOAOM, aHOJAOM M
ANEKTPOJOM U J00aBUTh HYKHYIO (PU3HMKY, YTOOBI paccUuTaTh JaBICHHUE BO BCEM
OOBEKTE.

JJ1st IpOMeKYTOYHOM ATTeCTALMH:
llepeuens 2K3aMeHAYUOHHBIX BONPOCOS.

1. IIpouecc MHKEHEPHOTO MPOEKTUPOBAHUS TOHATHS U 33]1a4H.

2. HopmaTtuBHas 6a3a NpOeKTUPOBAHUS.

3. CTpyKTypa npouecca NpoeKTUPOBaHUSI.

4. TloHATHS W TOPUHUMUIIBI METOAOJOTUU MPOEKTHUPOBAHUS BOJOPOIHBIX
TOIUJTUBHBIX DJICMEHTOB

5. PacueTsl 2JIEKTPOXHUMHYECKUX YCTAHOBOK.

6. DHEproycTaHOBKH, UCIIOJIb3YIOIIHNE TOIIMBHBIE 3JIEMEHTHI HA BOJOPO/IE.

7. KoHCcTpynpoBaHHE BOJOPOAHBIX TOIIMBHBIX 3JIEMEHTOB AJI IPOU3BOCTBA
BOZOpO/A.

8. DTansl MPOEKTUPOBAHUS.



11. Ouenka 3p(peKTUBHOCTH MHBECTUIIMOHHBIX MPOEKTOB MO UCIOIb30BAHUIO
BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB.

12. Ouenka TpeOOBaHMI K TapaMeTpaM AJIEKTPOIHEPTUU TOTPEOUTEEH.

13. Omenka mokazatened 3(PGEKTUBHOCTU HM3BECTHBIX M TMEPCHEKTUBHBIX
pelieHnii BOJIOPOIHBIX TOTUIUBHBIX 3JIEMEHTOB.

14. Pa3paboTka CTPYKTypHO-CXEMHOTO PpEIIECHUS CHUCTEMBI, C YYETOM
obecrieueHus1 Oecrepe0oHOTO U Ka4eCTBEHHOTO JIEKTPOCHAOKEHHS TTOTPEOUTEIICH.
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