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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

Konpr Hassanue
Kpatkoe conepxanue
LIUKJIOB LIUKJIOB,
(Ilensb, 3anaum, conepkaHue pa3AeiaoB AUCUUILUINHBI, pealu3yeMble
JUCLUIUIN paszenos,
KOMIIETEHIIMH, (POPMBI IPOMEKYTOUYHOT'O KOHTPOJISL, (HOPMBI
H, JMCLIUTUINH,
. . OTYETHOCTH)
MOJyJIeH, MOJyJIeH,
PAKTUK PAKTUK
1 2 3
b1.b.23 ®dusuka Heas aucuumiannbl «Pu3nka HEPTIHOTO M Ta30BOr0 IUIACTA» -
HeQTssHOrO U | popMUpOBaHME KOMIETEHIMH (YaCTH KOMIIETCHIIUN) B COOTBETCTBUM
ra3oBoro ¢ ®I'OC mno cneumanpHocTH 21.05.05 ®usnueckue mnpouecchl
miacTa TOPHOTO WJIM HE(TEra3oBOro NpoMU3BOJCTBA U yYEOHBIM IIAHOM JUIS

HampaBieHuss noAroToBku/crenuanbHocT  21.05.05 ®usnuyeckue
OpOLeCChl  TOPHOTO  WJIM  He(Tera3oBoro  IpOW3BOJICTBA,
cnenmanu3zamuu  No2  du3uyeckwe MpoIecchl  HEPTEerazoBOro
MIPOM3BOCTBA.

3agauu AMCHUIIMHBI:

-U3y4UTh CTPYKTYpy, ¢usnueckue u (U3UKO-TEXHOJIOTUYECKUE
CBOMCTBA, COBPEMEHHBIE CIIOCOOBI WX OIMCAHMS, HCIOJIb30BaHUE
He(TSIHOTO M ra30BOro IIacTa B HehTerazoBoM Jere.

-MI03HAKOMHTH C T€OJOTHYCCKHMH U TeO(PH3NICCKUMH MOIX0aMU K
OIMCAHUIO IJIaCTa, YCIOBHUIMHU 3aJIETaHUs IIACcTa.

-II03HAKOMMUTh c SIBJICHUSIMU MHOTO(a3HOCTH i
MHOTOKOMIIOHEHTHOCTH IUTacTa, MHOTO00pasveM MPUPOIHBIX U
TEXHOTCHHBIX COCTOSHHI IIIacTa.

B pe3ynbrare u3yueHus: AUCUUILTUHBI CTYIEHT JTOJIKEH:

3HaTh:

- CTPYKTYpPY GU3NYECKHUX U (PU3UKO-TEXHOIOTHYECKHIE CBOMCTBA
racrta, 00JacTH MCIIOJIb30BAHMS 3HAHUH (PU3HMUECKUX CBOWCTB
rJacTa B He()TerazoBoM Jelie;

- sIBJAEHUS MHOTO(A3HOCTH ¥ MHOTOKOMIOHEHTHOCTH IIJIACTa,
MHOT000pa3ue MPUPOIHBIX U TEXHOTCHHBIX COCTOSHUH T1IacTa.
YMerhb:

- ompenensTh (pU3nUecKre CBOMCTBA MOPO] KOJIEKTOPOB HEPTH U
rasa;

- OIPENEeNITh COCTaB U (pU3MUECKHe CBOMCTBa He(TEl U Ta30B;

- ompenensTh (pU3nUecKre CBOMCTBA MOPO] KOJIEKTOPOB HEPTH U
rasa;

Bianers: HaBbIKaMH aHaJM3a MPOIECCOB B HEPTAHBIX 3aJI€KaX;

- METOJIaMH pacyeTa MJIACTOBBIX XapaKTEPUCTHK;

- cmoco0amMH  COCTaBJICHHUS MPOCTEHIIMX Mojeneld (U3NUECKUX
MPOIIECCOB, MPOUCXOSIINX B IIACTAX

Conep:xanue pa3/iesioB IUCHUIIHHBI:

Moayasb 1. Hedrerazopnlid mjaact. CBoicTBa M CTPYKTYpA.

1. Cneyughuxa nepmezazosozo niacma.

2. Ilopucmocms u nponuyaemocms niacma.

3.Muozogaznocms 6Hympunopo8oeo HacvlueHus: niacma.

Moayasb 2. IIpouecchl B He)Tera3oBbIx IJIacTax

4. Qunbmpayuounas cnocooHocms Heghme2az08020 NIACMA.

5. Hegopmayuonnsie npoyeccol 6 Heghmeeazosbix NIACMAX.

6. I[Ipoyeccvl menionposooHocmu 8 Hehme2azo8vix NIACMAX.




Moayab 3. CocraB M _CBOHCTBAa BHYTPHIIOPOBbIX KOMIIOHEHT
He()Tera3oBoro mnjaacra.

7.@uzuueckoe cocmositue yene8000pOOHbIX CUCTEM U 800 6
Heghme2az06bix NAACMAX.

8.Csoticmea 2a3000pa3Holl KOMIOHEHMbl Heme2a306020 NAACMA.
9.Csoticmea HeghmsHol KOMNOHEHMbL He(hme2a308020 NiACMA.
10.Csoticmea 600HOU KOMNOHEHMbL Hehme2a306020 niacma.
Peanuzyembie komnerenuun: OIIK- 6; T1K- 15, 17;

@DopMBbI TPOMEKYTOUHOM aTTECTAIIMH: CEMECTP 5 — HK3aMEH.




HosicHUuTeEIbHASA 3aNIMCKA

1. Pabouas mporpamma cocrtasiieHa Ha ocHoBe PI'OC BO mno cnemnumanpHocTH 21.05.05
Ou3nuecKkue MPOIECChl TOPHOTO WIM He(TErazoBoro Mpou3BoAcTBa (crmenuanuzanust Ne2:
Oduznyeckue mporecchl HedTerasoBoro IMPOU3BOJICTBA), YTBEPKIEHHOT0O MMHHCTEPCTBOM
obpazoBanuss u Hayku P®D 12.09.2016, No 1156, yuebnoro turana B cocraBe OIIOIl mo
crenpanbHOCTH 21.05.05 dusnyeckue mporecchl TOPHOrO0 WIM HEPTEra30BOro IMPOU3BOACTBA
(crenmanm3arus Ne2: du3ndeckue mporeccsl HererazoBoro mpoussoctea) 2017 roga Hagana
MOJIFOTOBKHU.

2. leau u 3a1a4u y4eOHOH TMCHUIJIMHBI (MOLYJIs1).

Heabo aucuuniudbl  «Du3nka HEPTIHOTO W TA30BOTO IUIACTA» SBISETCS (OPMUPOBAHUE
KOMITETeHIIMKM (yacTu kKommeTeHIui) B cooTBeTcTBUM ¢ PI'OC mo crmenuansHocTH 21.05.05
du3nyecKkue MPOIECcChl TOPHOTO WM HEPTETra30BOTO MPOU3BOACTBA M YUCOHBIM ILIAHOM JIJIS
HarpaBjieHus moJaroroBku/crenuanbHocTd 21.05.05 ®duszmyeckue nporecchl TOPHOTO HIIH
He()TEra3oBoro MpPOW3BOJCTBA, creruanmm3anuu Ne2 @usznyeckue Mporecchl HedTerazoBoro
MIPOM3BO/ICTBA.

3agaun QM CHUILIMHBI:

-U3y4YUTh CTPYKTYpYy, ¢usndeckue u (PU3MKO-TEXHOJIOTUYECKHE CBOMCTBA, COBPEMEHHBIE
CIIOCOOBI MX OMKCAHUS, UCTIOIH30BaHNE HEPTSIHOTO U Ta30BOT0 IUTACTa B HEPTETa30BOM JIeTIC.

- TIO3HAKOMHTh C TEOJIOTHUYCCKUMH M TE€O(DHU3UYECKUMHU TIOJXOJIaMH K OIHMCAHHUIO IIJIacTa,
YCJIOBHSIMU 3aJIeTaHUs TUIacTa;

-MI03HAKOMUTb C SIBJICHUSIMHA MHOT'O()a3HOCTH 1 MHOTOKOMIIOHEHTHOCTH IIJIacTa, MHOTOOOpasrem
MPUPOJHBIX U TEXHOTEHHBIX COCTOSIHUH TIacTa;

- cdopMupoBaTh CHOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUIUIMH B TPO(ECCHOHATLHOW JIEATEIBHOCTH, IMPUMEHATH METOABl MaTeMAaTHYECKOTO
aHaJIM3a U MOJACIIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOT'O UCCIICOBAHUS.

3. Ili1anupyemble pe3yJbTaThl 00YUYeHHUs] B paMKAaX JAHHOM AU CHUIIIHHbBI

[Tporecc u3ydyeHus NUCHMILTHHBI HANIPaBJICH Ha (POPMHUPOBAHUE JIEMEHTOB CIICAYIOIINX
koMmrieteHnuit B coorBeTcTBr ¢ ®I'OC BO no cnennansaocT 21.05.05 ®uszndeckre mpoiecch
TOPHOTO WU HETETra30BOro MPOU3BOACTBA:

Tabauna 2. - Pe3yabTatsl 00y4eHus

Ne Kox u conepxxanue Oransl GOopMUPOBAHUSI KOMIIETEHLIUN
Crenens peanusaiumn
n/n KOMIIETEHIINH (MuaukaTops! chopMUpPOBAaHHOCTH
KOMIIETEHIIH .
KOMIIETEHITHI)

1 OIIK-6. roroBHOCTh | KoMIoHEHTHI 3HaTB:-CBOMCTBA F'OPHBIX TOPOJ U
WCIOJIb30BaTh 3HAHMUSI O | KOMIIETEHIMH XapakTepe UX U3MEHEHUS 1101
CBOMCTBAaX TOPHBIX IOPOJ | COOTHOCSTCA C BO3JEHCTBUEM PA3IINYHbIX
u Xapakrepe UX | cogepxaHueM bu3nveckux noyen
U3MEHEHHUS HOJ| | AUCLUIUIUHBI, U YMeTh: OLIEHUTH TapaMeTphbl
BO3JICHICTBUEM Pa3INYHBIX | pealu3yeTcs IIPOLIECCOB 10ObIUM U TIepepaboTKH
¢u3nyeckux TMosieil TpH | TOJTHOCTHIO I0JIE3HBIX NCKOMAEMbIX
OLICHKE rapaMeTpoB Baapers: MmeTogamu aHanusa,
NpOIECCOB  AOOBIYM U 3HAaHHWEM 3aKOHOMEPHOCTEN
nepepaboTKH  MOJIE3HBIX
HCKOIIAEMBIX, B TOM YHCJIE
IIPH OCBOEHHU PECYPCOB
nenabga MOpel U OKeaHOB,

CTPOUTENILCTBE "
HKCIUTyaTallH MOA3EMHBIX
00BLEKTOB, BIIAJICHUE




METOAaMU
3HaHUEM
3aKOHOMEPHOCTEH
MOBEJICHUS W YIPABIICHUS
CBOMCTBaMH TOPHBIX
MOpoJy U  COCTOSIHHEM
MacCHBa

aHajus3a,

[IK-15. TOTOBHOCTh
U3ydaTh BIIMSHUE CBOMCTB
pa3pabaTbIiBaeMbIX TOPHBIX
mopoJ ¥ TapamMeTpoB
BO3JICHCTBYIOIIMX Ha HHUX
pa3NUYHBIX  (PU3HUUECKUX
moyied Ha  IOKazaTelu
TEXHOJIOTHYECKUX
MPOLIECCOB  JOOBIYU U
nepepaboTKH  TOJIE3HBIX
HCKOMAEMbIX, B TOM YHCIIE
IpU OCBOCHHU PECYpPCOB
menbda Mopeit 1 OKeaHoB,
a TakkKe TpH BEIACHUU
paboT 1o CTPOUTETLCTBY U
HKCIUTyaTaluy MOA3EMHBIX
COOPYKEHHI,
COBEpPILIECHCTBOBATH
CYLIECTBYIOIINE u
pa3pabaThiBaTh HOBBIC
pecypcocOeperatonye  H
HKOJIOTUYECKU
Oe30macHble  TEXHOJIOTUU
no0pluM U TmepepaboTKu
MHUHEPaJIbHOTO CBIPbS,
CTPOUTENIbCTBA "
9KCIUTyaTalK MOA3EMHBIX
COOPYKEHUM

KommoHeHTEI
KOMIIETEHIIUH
COOTHOCSTCS C
co/iepKaHuEeM
JIHCLUIUIMHEL, U
peanusyercs
MOJHOCTEIO

3HaTb: BO3/ICICTBHUE PA3TMYHBIX
(U3UYECKUX TOJIeH Ha TIOKa3aTen
TEXHOJIOTHYECKUX MPOIECCOB JOOBIUN
YMeThb: COBEPIICHCTBOBATh
CYIIIECTBYIOIIKE U pa3padaThiBaTh
HOBBIC pecypcocOeperarme u
JKOJIOTHYECKH 0€30IacHbIe
TEXHOJIOTHHI

Baapers: nnpopmanueii no
JKOJIOTHYECKOM 0€30IacHOCTH
pOBEICHUS paboT

[IK-17.
BBIIIOJIHATH
JKCIIEPUMEHTAIIbHBIE
HCCIEA0BaHUsA B
HaTypPHBIX u
1a00paTOPHBIX YCIOBUSAX C
HCIIOJIb30BaHHEM
COBPEMEHHBIX METOOB H
CpEeACTB U3MEPEHHU,
TOTOBHOCTBIO
00pabaThIBaTh u
HUHTEPIIPETUPOBATH
ITOJIyYEHHBIE PE3yJIbTaTHI,
COCTABJIATH M 3alIUINATH
OTYEThI

TOTOBHOCTH

KommnonenTs!
KOMIIETCHIIUHN
COOTHOCSITCS C
cozepKaHUEM
JUCIUIIINHEI, U
peanusyercs
ITOJTHOCTBIO

3HaTh: COBPEMEHHBIE METOIbI U
CpencTBa U3MEpEeHU

YMeThb: BBINOJIHATH
AKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS B
HATYPHBIX U JJAOOPATOPHBIX YCIIOBUAX
Baaners o0paboTkoii u
HWHTEPIIPETAIMEH MOTYYeHHBIX
PE3yNbTaTOB, COCTABIIATH U 3aIUINATH
OTYETHI




4. CTpyKTypa M cofep:kaHue y4eOHOH AUCHHUIIMHBI (MOLYJI51)
Taouauna 3 - Pacnipenesienne yae0HOro BpeMeHHU M CHUNINHBI
O01as TpyA10eMKOCTh IMCHUILIHHBI COCTaBJsAET 3 3a4eTHbIe equHuIbl, 108 yacos.

Pacnpenenenue Tpy10eMKOCTH JUCHUIUIMHBL IO (hopMam

o0yJeHus
Bun yueGHoO# Harpy3ku OuHas 3aoyHast
CeMSe 1P Bcero uacos Kype Bcero vacos
AyJIUTOpHBIE Yachl
Jlekuun 16 16
IIpakTHueckue 3aHATHS 16 16
JlaGopaTopHbie pabOThI 16 16

Yacel HAa caMo

CTOSITEJIBHYIO U

KOHTAKTHYIO paboTy

BeimosHeHUe, KOHCYIbTUPOBAHUE,
3aIuTa KypcoBoi paboThl (IIPOEKTA)

[Tpodas camocTosiTenbHAS U
KOHTaKTHasi paboTa

24

24

IToaroroBka K MpoMeEXyTOUHOU
aTTeCTaluu

36

36

Bcero yacos

108

10 AUCHUIIIINHE

108

CDOpMBI IMPOMECIKYTOYHOI'O U TCKYIICTO KOHTPOJIA

DK3aMeH

+

3aueT/3a4eT C OLIEHKOH

Kypcosast pabora (mpoexr)

KomnuectBo
pacyeTHO-rpa@uIeCcCKux padoT

KonnuectBo
KOHTPOJIbHBIX
pabot

KomnuectBo
pedeparon

KomnnuectBo 3cce




Tabauna 4 - Conep:xanue pa3ies0B JMCUUILIHHBI (MO1YJIs1), BUbI PA00THI

No KonuaecTBo vacos,
/i ConeprkaHue pa3/ieiioB, TEM JUCIUTUINHBI BBIJICIISIEMBIX HA BUJIBI
y4e0HOI MOATOTOBKH

Jlex | IIP | JIP |CP

1 2 3 4 516

Monayab 1. Hedgrerazosnblii niiact. CBoicTBa M CTPYKTYypa.

1. |Cneyugpura negpmecazosoco nnacma. IlopuUCTOCTh W TPOHUIIAEMOCTH| 2 2 2 |2
riacta. [lonarue komiekropa u ux poib B GOpMUPOBAHUU HE(TEra3oBOro
miacta. CocraB  TBEpIOM KOMIIOHEHTHl. MUHEpalOrHYecKUe THUIIBI
TBEPAON KOMIOHEHTH Iutacta. CrocoObl aHanmm3a CTPOEHUS M COCTaBa
TBepI0# (ha3bl macra..

2. Mnocoghasnocms eHympunopogoeo uacwviwyenus niacma. Dduzmdeckue| 2 2 2 |2
nporecchl  Ha  rpaHumax  paszgena  ¢a3.  Poip  BHYTpUIOpPOBBIX
MOBEPXHOCTHBIX SIBJICHUNH B (POPMHpPOBAHMHM AKTUBHOTO U MACCHUBHOIO
nopoBoro oowvema. IlonsiTne qUHAMUYECKOH MOPUCTOCTH U 3(H(HEKTUBHON
npoHunaeMoctu miaactoB. CrocoObl ux onpenenenusa. Dusnueckue
OCHOBBI BBITECHEHUSI HE(TH M ra3a u3 MOPUCTHIX CPE].

3. |[lonwamue nponuyaemocmu. OunbTpanus ogHo(a3HBIX (QIIOUI0B. 3aKOH| 2 2 2 |2
Jlapcu. Hapymenust 3akona Jlapcu ¥ HeTMHEWHBIC 3aKOHBI (DHIIBTPAIIUH.
dusnyeckue NpUUUHBI HelauHerHocTH. KoaddunueHnt npoHunaemoctu
wiacta U Kodhduiuent QuiabTpanyMu; CBSA3b MEXKAY HUMH. MeTosl
omnpezeNneHuss  MpoHulaeMocTu.  [Ipomecchl  BBITECHEHHMsS] — IpH
MHOTO()a3HOM MHOTOKOMIIOHEHTHOM HachIlleHuu 1iacta. OO00IICHHBIHN
3akoH Jlapcu ans MmHorodasHoi punpTpanuu

Moay.s 2. [Iponeccol B He(pTera3zoBbIxX IJIACTaX

4. | Hegpopmayuonmnsie npoyeccoi 6 Heghmeeazo8bix NIACMAX. 2 2 2 |2
B3auMoneiicTBuii  MeXAy KOMIIOHEHTaMH MHOro¢asHbIX  IUIACTOB.
Hanpspkerns u  aedopmanuu  HedTerazoBoro Iacra JIuHelHbie
caBuroBas  gedopmarus,  TeH3op  jAedopmanuu.  3aBUCHMMOCTH
nedopManuii  OT HaNpsDKEHWUH, paspylleHHe IMOopoA, yIOpyrue u
r1acTHUecKue nedopmMannu. Yupyrue cBOHCTBa He(Tera3oBbIX MJIacTOB.
[Tnactuueckas nedopMmaius M IJIACTHUECKHE CBOMCTBAa He(TEra3oBOro
[U1acTa, PEOJIOTHYECKHE MOJIENU IUIacTa, KOA(PGUIMEHT IIACTUYHOCTH,
[PEOJIOTUYECKUE CBOICTBA MOPOJA M SBJIEHHUS MOJ3Y4YECTH U peaKcaruu
HAIPSDKEHUHN U IPeesl UTENBHON IPOYHOCTH

[InacroBoe naBieHHe U SPQPEKTUBHBIE HANPSDKEHUSA. YTPYroOeMKOCTh
HedTerazoBoro miacra. CocrosiHue He(TEra3oBbIX IUIACTOB Ha OOJBIINX
r1yOMHax

S | Ilpoyeccvr mennonpogoonocmu 6 Heghmezazo08biX NIACMAX. 2 2 2 |2
EcTecTBeHHBIH TEMIOBON pexXUM He(Tera3oBoro mniacra.
['eoTepMUYECKNN IPATUEHT U TEOTEPMUYECKAs] CTYIIEHb. TenI0BON MOTOK,
DuU3NUECKUil CMBICI TEIUIONPOBOJHOCTH, THITHI TEIUIOIPOBOJHOCTH.
CBs13b TEIUIOBBIX CBOMCTB IJIaCTa C €r0 MUHEPAIOr0-CTPYKTYPHBIM
CTPOCHUEM U XapaKTepOM HaChIIIEHUs. AHU30TPOIIUS TEIIJIOBBIX CBONCTB
riacta. TepmoruapoanHaMUyecKuil TpaAueHT AaBieHus. M3Menenus
CBOWCTB IJIACTa MOJ] BO3/ICHCTBHEM MPUPOAHBIX U TEXHOJIOTUYECKHUX
TerUI0BbIX noJiei. CriocoObl onpeeNieHus TEIIOBBIX CBOWCTB I1acTa

6 |Moayab 3. CocraB u cBoOiicTBAa BHYTPMIOPOBBIX KOMIIOHEHT
He(TerasoBoro 1nJaacra.




Qu3suueckoe cocmosHue yeiepooOnblX CUCEM U 800 8 He(hme2a308bix
niacmax.

Ou3nyeckue U XHUMHUYECKHUE CBOMCTBA IUIACTOBBIX (touaoB. TwuIibl
3aJIe)Ked MO0  COCTOSHUIO  YIIeBOJOpoAHBIX cucteM. CocTtaB u
Kjaccudukanus HeQTei; cocTaB U KilacCU(PHUKAIUS ra30B; Ta30TUAPATHL.
3aKOHOMEPHOCTH HW3MEHEHHUsI COCTaBa YIJIEBOJOPOAHBIX CMeced B
3aBUCHUMOCTH OT TepMOOAapUUYECKUX YCIOBHM 3ajeraHusi IJIacTOB.
@a30BblE COCTOSIHUE YIJIEBOJOPOJIHBIX CHCTEM:. MoaenupoBaHue
IIPOLIECCOB, MPOUCXOSAIINX B HEPTIHBIX U ra30BbIX 3aJIEKAX

. Ceoticmea 2a3000pasHOl KOMNOHEHMbL Heghme2a308020 NAACMA.
OCHOBHBIE TTapaMETPhI IIPUPOJIHBIX Ta30B. Y PAaBHEHHS COCTOSHUS U
o0nacTh UX MpuMEeHUMOCTU. HeyriieBogopoiHbie KOMITOHEHTHI
HPHUPOJIHBIX Ta30B. BA3KOCTh ra3a u ra3oBbIX cMecei. 3aBUCHMOCTD
BSI3KOCTH T'a3a ¥ Ta30BBIX CMECEH OT TepMOOAPHUECKHUX YCIOBHIA.
Dus3nyecKkre CBOWCTBA ra30BOr0 KOH/IEHCATa.

Cesoticmea He(hmsHOU KOMNOHEHMbl Hehme2a306020 NIACMA.

CocraB 1 cBoiicTBa He(pTH B He(pTera3oBrIxX IIacTax. PacTBopuMocTh raza
B HedTH, JlaBieHue HacelmieHHs HePTH ra3oM. Peosormueckue
XapaKTepUCTUKU HedTel. Bsa3kocTh 1uracToBoit HeGTH U ee hu3HUecKas
uHTepripeTanus. J(nHamMudeckne  (PEOJOTHYECKHE)  XapaKTEPUCTUKH
m1acToBbIX HedTeil. HedreHachleHOCTh U METOIBI €€ OIPeICICHHMS.

Ceoticmea 600HOU KOMNOHEHMbL He(hme2a308020 NAACMA.

[TonBuxHas U ocTaToyHas BoAa, GopMa X HaXO0XKJIEHH B

He(Tera3oBbIX MjIacTax. MeToibl OLEHKH MTOABUKHOM U OCTaTO4YHOM
BOJIOHACBILIEHHOCTH IUIACTa. 3aBUCUMOCTH OCTaTOYHOMN
BOJ/IOHACBILIEHHOCTH OT MUKPOCTPOEHUS, JINTOJIOTUYECKOT0 COCTaBa U
TepMoOapuyeckux ycnoBul miacta. Konuessie 3ppeKTsl 1 KanuuisipHoe
yZep>KaHHUe MOJIBUKHOM BOJIbI BOJIM3U I'PaHMI] HEOJHOPOAHOCTEH.
CocrosiH1e nepexOoAHbIX 30H HeQTh - BOJIA, I'a3 - BOJIA, ra3 - HePTh.
PactBopuMocTh ra3oB B Boje. [IoBEpXHOCTHO - MOJIEKYJIAPHBIE

CBOMCTBA CUCTEMBI “‘TIIIACT - BOAA — ra3’’, IOBEPXHOCTHOE HATSHKEHUE
Ha I'PaHULIAX PA3JENoB Cpell.

@dusznyeckue  CBOMCTBA  IUIACTOBBIX  BOJ:  MHHEPAJIN30BAHHOCT,
KJIacCU(UKalMs IUIACTOBBIX BOJ B 3aBUCHUMOCTH OT PACTBOPEHHBIX
MUHEPAIBHBIX COJEH.

Hroro

16

16

16

24

Ta6auna S. - CooTBeTcTBHE KOMIIeTeHIU, POPMHUPYeMBbIX NPH U3y4YeHUH TUCHUTINHBI
(MonyJis1), M BU/IOB 3aHATHH € y4eTOM (OpPM TeKylero KOHTPOJIA

Ilepeuenb Bunel 3ansaTH
KOMIIETEH KP/ DopMBbI KOHTPOJISI
A I S 1 I v PP | x/p | 5> | CPC p p
5074 KII
VYyacTue B IpakTHYECKHUX
3aHATHUSAX, IPOBOJUMBIX B
OIIK -6 + n n " " WHTEPaKTUBHBIX (hopmax,

pabot

KOHTpOJIbHast padoTa,
BBITIOJTHEHHUE JTAOOPATOPHBIX

BBITTOJIHEHUE MPAKTUUECKUX
[IK-15 + + + + + + paboT, BHITIOJIHEHHE
KOHTPOJHHOU pabOTHI,




BBIITOJTHEHUE PACYETHO-
rpaduueckoil paboThI.

BBITMOJIHEHHUE MTPAKTUUYECKUX
paboT, BBITTOJIHEHUE

[IK-17 + + + + + KOHTPOJILHON PaboTHI,
BBITIOJTHEHUE PACUYETHO-
rpaguvIecKoil paboTHl.

Tabauua 6 -Ilepeuennb Ja6opaTopHbIX padoT

Ne HaumenoBanue 1abopaTtopHbIX paboT Kos-0
. 4acoB
1 2 3
1. | Nel: «OnpeneneHue mOBEPXHOCTHOTO HATSKEHUS HEDTH 2
2. | No2: «OnpeneneHue IIOTHOCTH HEDTH» 2
3. | Ne3 «Onpenenenue BI3KOCTH HEPTH 2
4. | Ned: «Onpenenenue npeaeabHOro HAMpsHXKEHUS CIBUTa HEPTH 2
5. | Ne5: «I'paHyJIOMETPUYECKHI COCTaB TOPHBIX MTOPOJI 2
6. | Ne6: «MeToibl OIIpeACICHUS MEXaHUYECKOTO COCTaBa MOPOa» 2
7. | No7: Odopmnenne JIb, ananus pe3ynbTaToB, BBIBOJIBI 2
8. | 3ammra 1ab0paTopHBIX paboT 2

Hroro: 16
Tabauua 7- [lepeyeHb NpakTHYeCKUX padoT
Ne Kom-Bo
i HaumenoBanue npakTuyeckux padboT HACOR
1 2 3
[TP1 |ITopucToCTh U MPOHUIIAEMOCTH MTOPO/I. 2
[TP2 | ®usuveckre OCHOBBI BHITECHEHUSI HEPTH U ra3a M3 MOPUCTHIX CPel. 2
I1P3 | MoaenupoBaHue MPOILECCOB, MPOUCXOSIINX B HEPTIHBIX M FA30BBIX 3aJ€kKaX. 2
[1P4 | ®a30Bble  COCTOSIHUSA  YIJIEBOJOPOAHBIX  CHUCTEM,  Ta30KOHJIEHCATHAs 2
XapaKTepUCTHKA.
IIP5 | Perporpangusie sBieHuUs. 2
[1P6 | HedrenachlmieHHOCTh U METO/IBI €€ ONIpeEeIEHUSI. 2
IIP7 | XumMuuecknii cOCTaB IUIACTOBBIX YIJI€BOAOPOAOB. CIKMMaeMOCTh IIIACTOBBIX 2
(hrou10B.
[TP8 | Peonornueckue xapakTepucTUKu HEPTEH. 1
ITP9 | PactBopuMOCTb ra30B B HETH U BOJIE, AaBJIEHUE HACHIIICHHUS. 1
Hroro: 16

5. IlepeyeHb NpUMepPHBIX TeM KypcoBOii padoThl /mpoeKTa
KypcoBas pabota He mpeycMOTpeHa.

6. IlepeueHb y4ueOHO-METOAMYECKOr0 o0ecmedeHUs] I CAMOCTOSITEJbHON PadoThl
0o0y4aromuxcH no Jucuumnianie «Pu3nka HeTAHOI0 M ra30BOr0 IJIACTA):

1. Metoanueckue yka3aHUs K CAMOCTOSITEIbHONH pabOTe W BBHIMOJIHEHHIO KOHTPOJIHHOU
paboThl o aucnuruinHe «Pu3nka HEPTIHOTO U Ta30BOTO TUTACTAY

2. Meronuueckre yKazaHHMs K NPAKTUYECKUM 3aHATUSIM N0 AucHUIUIMHE «Dusumka
HE(TAHOTO U ra30BOTO IJIaCTa»




3. Meronuyeckue yka3aHHs K BBIIOJHEHUIO pacdyeTHO-rpaduueckoil paboTsl 10
JucuuIuivHe «Pu3nka He(hTIHOTO U ra30BOI0 IUIACTa»

7. ®oHa OUEHOYHBIX cpeacTB (sBJsieTcss kKomnoHenTtom OII, pa3padarbiBaercs B
(hopme 0TAEJBLHOIO JOKYMEHTA) BKJIKOYAET B ce0s1:
@DoHJ OLIEHOUHBIX cpenacTB sBisercs kommnoHeHtoM OIl, paspabarbiBaetcst B opme
OTJIETPHOTO JIOKyMEHTa M BKJIIOYaeT B ce0s KPUTEPUU OICHUBAHUS CHOPMHPOBAHHOCTHU
KOMIIETEHIIMH Ha Pa3JIMYHBIX 3Tanax ux (OpMUPOBAHUS U MPOIIETypbl OLIECHUBAHUSI.

8. IlepeyeHbr OCHOBHOI W JOMOJHUTEILHON Yy4eOHOI JMTEpaTypbl, HEOOXOIMMOI
JJ151 OCBOEHU S TUCIHUILIUHBI (MOTY/JIsl).

OcHoBHasi JuTepaTypa:
1. T'onuapos, C. A. ®usuka ropasix nopona. dusmdeckue siBieHUs U 3PPEKTHl B MPAKTHKE
TOPHOTO Mpou3BojAcTBa : ydebHoe mocobue / C. A. T'onuapos, II. H. Ilamenkos, A. B.
[InoraukoBa. — M. : U3parensckuii Jlom MUCuC, 2016. — 27 ¢. — ISBN 978-5-87623-973-0.
— Texkcr : anekTpoHHBIN // DnekTpoHHO-O0uOMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/56585.html

2. I'mmatyaunoB 11.K.du3uka HepTAIHOrO ¥ ra30BOro miacta: yueOHuk i By308/ M.: AnbsHC,
2005, 310 c.(49)

JomosiHUTEIBbHAS JIUTEpATYypa:
3. KynunoB B. WM. OcHoBbl HedTEra3onpoMbICIOBOTO Jena: y4eOHuK s By30B/ M.: MH-T
KOMITBIOTEPHBIX ucciel.; Mxesck: Y amyprckuii roc. yH-T, 2008, 280c. (20)
4. Tlokpenun b.B. Pa3zpaboTka HE(TSIHBIX M Ta30BBIX MECTOPOXKACHMI: y4eb. mocolue
/Bonrorpan: Mu-dommo, 2008, 320c. (5)
5. Ksecko, b.b. ®u3uka mnacra / b.b. KBecko, H.I'. KBecko. — MockBa ; Bonorna : Uuadpa-
Wnxenepus, 2018. — 229 c¢. : w1 — Pexum jgocryma: 1O MOANUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=493811

9. IlepeueHb pecypcoB MHGOPMALMOHHO - TeJIeKOMMYHHUKAIMOHHOH ceTH «MHTepHeT»,
He00XO0AMMBbIX /IJI5l 0CBOEHHSI TUCIMIJIMHBI (MOIYJIs1)

OBC «IPRbooks» (JIunensuonnsiit goropop Ne 4979/19 ot 01.04.2019 r. Ha oxa3aHue
YCIYT TO TMPEJOCTABJICHHUIO JOCTyNa K JJIEKTpOHHO-OubOmmoreunoit cucteme «IPRbooksy.
Hcnonuaurtens OO0 Komnanus «A# [Tu Ap Menuay) — http://iprbookshop.ru/

OBC «YuuBepcurerckas Oubmmoreka onnaita» (Jorosop Ne 530-10/18 ot 01.11.2018 1.
Ha OKa3aHME YCIyr [0 MpPEJOCTaBIEHUIO JOCTyNma K 0a30BOM KOJUIEKIIMH 3JEKTPOHHO-
O0uOnmoTeyHoOM cucrteMbl «YHUBepcUTEeTCKass Oubnauoreka onnaitH». HWenonnurens OOO
«CoBpeMeHHbIe IIUPPOBBIE TEXHOIOTUNY) — http://biblioclub.ru/

10. IlepeyeHb mnporpaMMHOro oodecneyeHusi, NPodecCHOHAIBHBIX 0a3 JaHHBIX H
HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM, PEKBU3UTHI MOATBEPKIAIOLIEr0 JOKYMEHTA.

1. Omnepammonnas cucreMa Microsoft Windows Vista Business Russian Academic OPEN,
munen3ust Ne 44335756 ot 29.07.2008 (morosop Ne32/379 ot 14.07.2008)

2. Oc¢ucusiit maker MicrosoftOffice 2007 RussianAcademicOPEN, nunensus Ne 45676388 ot
08.07.2009 (morosop 32/224 ot 14.07.2009)

3.0c¢ucHsiii maker MicrosoftOffice 2010 RussianAcademicOPEN, munensust Ne 47233444 or
30.07.2010 (morosop 32/285 ot 27.07. 2010)


http://biblioclub.ru/index.php?page=book&id=493811
http://iprbookshop.ru/
http://biblioclub.ru/

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI (MOYJIs1)

Tabauna 8 - MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Ne HanmeHoBaHMe crienuaJIbHbIX OCHAIIEHHOCTH CIEeNUATbHBIX OMeLeH Ui
./m. MOMEIEeHU U OMeIeHHH IS U NIOMELeHHMH VISl CAMOCTOSITEIbHOU
CaAaMOCTOSITEJIbHOM Pad0ThI padoThI
1. 251 H Vuebnas ayauropus ais YKOMIUIEKTOBaHO
MIPOBEJICHUS 3aHATUH JIEKIIMOHHOTO CHelralIn3upOBaHHON MeOebIo u
THUIIA, 3aHSITHH CEMHUHAPCKOT0 THIIA, TEXHUYECKUMU cpencTBamMu oOy4eHwusl,
IPYNIOBBIX U UHAUBUAYaAJIbHBIX CIy)KalllUMU U1l MIpEe/CTaBiICHUs] y4eOHOU
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIsS nHOpPMALIUY AYAUTOPHH:
Y IPOMEXKYTOYHOM aTTecTalluu
r. Mypmanck, yi. CnoptuBHas, .11 - yueOHbIe CTOJBI —29 mIT.;
(xopmyc «H») - J0CKa ayuTopHas— 1 mT.;
- MyJbTHMEHA - poektop Toshiba
XC2000 — 1 mr.;
— HoyTOyKk HP ProBook 4540s — 1 .
- 9KpaH ¢ AeKTponpuBoaoM Digis
Electra popmar 1:1 (220*220) — 1 mwr.;
[Tocagounbix mect— 58.
2. 249 H YueOHas ayaquTOpHs A7 YKOMIIJIEKTOBAHO
MIPOBEACHUS 3aHIATHH JICKITAOHHOTO CrelraIu3upOBAHHOMN MeOeNbIo u
THUIIA, 3aHATUI CEMUHAPCKOTO THUIIA, TEXHUYECKUMU CpelIcTBaMu oOyueHwus,
TPYIIIOBBIX U UHJIMBUAYaTbHBIX CIYXallUMHU JUIA TPEACTaBlICHUs y4eOHOU
KOHCYJIbTAIINH, TEKYIIEero KOHTPOJIS uHbOpMallUU  ayIUTOPHUU:
Y TIPOMEKYTOUHOM aTTECTaIluU
r. Mypmasnck, yi. CnoptusHas, 1.11 - yueOHbIe CTOJBI — 14 mmT.;
(xopryc «H») - JIOCKa ayIuTOpHasi— 1 mr.;
- MyJbTUMEAna — npoekrop EpsonEB-
X14G3000Lm — I mrt.;
- HOYTOYK AquariusCmpNE 405 — lwr.;
- 9KpaH ¢ AeKTponpuBoaoM Digis
Electra popmar 1:1 (220*220) — 1 mwt.;
[Tocagounbix mect— 28.
3. 247TH YueOHas ayauTOpHUs IS YKOMIIJIEKTOBaHO
MIPOBEACHUS 3aHIATHI JIEKIIMOHHOTO CHeuaIn3upOBaHHON MeOeIbIo u
TUIA, 3aHATHI CEMUHAPCKOTO THUIIA, TEXHUYECKUMU cpencTBamMu o0yJeHwus1,

IPYNIOBBIX U MHAUBUAYAJIBHBIX
KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS
U IPOMEXKYTOYHOM aTTECTAllK —
KaOuner npombIci0BO# reopu3uKu 1
ITPOMBICIIOBOM I'€0JI0THUHI

r. Mypmasnck, yi. CnopTuBHas,
1.11(xopmyc «H»)

CIy)KalllUMHU JUIs  TIpeJICTaBlIeHUsT y4eOHOU
nHpoOpMaLIUK  ayAUTOPUHU:

- yueOHBIE CTOJBI —8 HIT.;

— JIOCKa ayIuTOpHAas— 11mT.;

— reoae3ndecKe 30HIbI— SIIT.;

- reosoruueckas kapra Komnbckoro
peruona—lmr.;

- KapTa peCypCcHOT0 U SKOHOMHUYECKOTO
MOTEHINAJIOB, HEPTEra30HOCHOCTH HEJp
menbda pazueix Mmopeit PO-1 mr.;




- CTCHIBI T€OJIOTUIECKOM H(pOpMaIi—
4mr.;

— 00pa3Iibl KepHa, ya4eOHO-HArJIs THbIE
mocoous—20 mir.;

ITocagounsix mecT— 16.

255 H YuebHas aymuTopust 1is
MIPOBEACHUS 3aHITHI JIEKITAOHHOTO
THUIIA, 3aHATUI CEMUHAPCKOTO THUIIA,
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTAIINH, TeKyIIero KOHTPOJIS
Y MIPOMEXKYTOUHOM aTTECTalluu

r. Mypmanck, yi. CnoptuBHas, 1.11
(xopmiyc «H»)

VYKOMILJIEKTOBAHO
CHelUaIu3upPOBAHHOMN MeO0EIbI0 u
TEXHUYECKUMU cpencTBamMu o0yJeHusI,

CIy)KaIlUMHU  JUISl  TIPEICTaBICHUS y4eOHOU
uHbOpMallUU  ayIUTOPHUU:

- y4eOHbIe CTOJBI —19 mT.;

- Jocka ayauTopHasi— 1 mr.;

- MyJIbTEMEHA - TpoekTop Toshiba
XC2000 — 1 mr.;

- HoytOyk Aquarius Cmp NE405— lur.;
- skpaHHamTaTuBeProjectaProView
180x180 —1mmr.;

ITocagounsix mecT— 38.

242H [lomemenue 1uist
CaMOCTOSITENIbHON PabOTHI
obyuaromuxcs kadeapsr MHIJ{

r. Mypmanck, yn. CnoprusHas, a.11
(xopmyc «H»)

VYKOMILJIEKTOBAHO
CIIeIMATM3UPOBAHHOMN MeOenbIo u
TCXHUYCCKHUMHU CpeILCTBaMI/I 06yquI/1$1,

OCHAIICHO KOMHLIOTepHOﬁ TEXHHUKOM:

- y4eOHBIE CTOJBI — 8 MIT.;

- JocKa ayauTopHas— 1 mrT.;

- IIK DEPO Neos 230c BO3MOKHOCTBIO
NOAKIIOYEHUS K ceTu «HTEepHeT» 1
obecrieueHus TOCTyIa B SJIEKTPOHHYIO
UH(GOPMaIMOHHO-00Pa30BaATEIbHYIO CPENY
yYHUBEpCUTETa— 7 1IT.;

TTocagounsix mecT— 16.

413 B Ilomenienue st
CaMOCTOSITENIbHON PabOTHI
oOyuatomuxcst Muctutyra
apPKTUYECKUX TEXHOJIOTUI

r. Mypmanck, np-t Kuposa,2
(xopmyc «B»)

VYKOMILJIEKTOBAHO
CIIELIMAIM3UPOBAHHOMN MeOenbIo "
TCXHUYCCKNUMHU CpeI[CTBaMI/I 06yquI/1$1,

OCHAIIIEHO KOMIIBIOTEPHOU TEXHUKOM:

— npoektop EpsonEB-W39 — 1 mr.;

- WHTEpaKTUBHAs JOCKa
SmartBoardM600 — 1 mit.;

— KOMITBIOTEpPHAs TEXHUKA C BO3MOKHOCTHIO
MOAKIIIOUeHUs K ceTu «HTepHeT» 1
obecrieueHrneM JOCTyIa B AJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPENY
YHUBEPCUTETA!

— TMepcoHaTbHBIE KOMIBIOTEPHI Asusi3-
7100/DeepCoolTheta20 PWM — 9 wr.;

— yudeOHBbIE CTOJIBI — 5 MIT.;




TTocagouHbIX MecT — 9.

7. 111H CnenmansHoe noMenienue aist | [lomenenue ocHaieHo cnenuaniu3upoBaHHON
XpaHEeHUs U MPOPUIAKTHIECKOTO MebembIo

o0cy>)kuBaHUs y4eOHOTO
obopynoBanus r. MypMaHcCK, yiI.
CnoprtuBHas, 1.11

(xopriyc «H»)

Taoauna 9 - TexHosiornyeckasi KapTa IMCHUIIMHBI (IPOMEKYTOYHAS aTTeCTANMS —
«IK3aMeH»)

Ne KoHTposbHBIE TOUKH 3aueTHoE I'padux
KOJINYECTBO OaJIOB IIPOXOKICHUS
min ‘ max (Henenu caaun)

Texkymmii KOHTPOJIb

1. | [locemenue u paboTa Ha JEKIUIX ‘ 12 ‘ 15 | ITo pacnucanuto

ITocemenunii menee 75% — 0 6amios, nocemenue 100% nexuui — 15 6amnos, mocenienue 75%
JeKuui — 12 0amwios.

2. | IlpakTHyeckue 3aHATHs/CEMHHAPEHI ‘ 12 ‘ 15 | 1o pacnucanuo

[Tocemenuii menee 75% — 0 6amos, mocemenue 100% nexuuii — 15 G6amios, nmocemenue 75%
Jekiui — 12 6amios.

3. | KonrponbsHas pabora (2) 12 20 ITocnenoBarensH
0 B CPOK

Brinmonnenue kontponsHoit pabotsl Ha 100% - 15 6amnos, Ha 65% - 12 6anios

4. | Pacuerno-rpaduueckas pabora (1) ‘ 12 ‘ 15 | 3adeTHast HeJlems
Brimonuenue PI'P ma 100% - 15 6amios, Ha 75-99% - 13 0amnos, Ha 51-74% - 12 6amwios.

5. | BeimonHuenue nabopaTopHbIX padoT | 12 ‘ 15 ‘
Brinonnenue naboparopusix padbot Ha 100% - 15 Gansnos, Ha 51-74% - 12 Ganos.
UTOI'O 3a paGoTy B cemecTpe | min- 60 | max - 80 |

HpOMe)KyTO‘IHaH arTrecranud «9K3aMEeH»

Ecnn oOyuwaromuiics He HaOpal MUHMMAajIbHOE KOJUYECTBO OajuloB, TO OH HE JIOMYCKaeTrcs K
IPOMEKYTOUHOH aTTecTaluu (dK3aMeHy). B 3Tom ciydae, emMy HpenoCTaBiISE€TCS BO3MOXKHOCTb
NOBBICUTh PEUTUHT A0 MHHMMAJIBHOTO 3a4€THOrO IyTeM JIMKBHUJAIMHM 3aJ0JDKEHHOCTEH 110
OTJIEIbHBIM TOYKaM TEKYIIEro KOHTPOJISL.

| Dx3amen | min-10 | max - 20 |

Ouenka «5» - 20 6amnos,
Ornenka «4» - 15 0amios,
Ouenka «3» - 10 6ammoB

| UTOTOBBIE BAJLJIbI IO JUCHUATLIMHE | min - 70 | max-100 |

HToroBasi oneHka ornpeeiseTcs o UTOTOBBIM OalijiaM 3a TUCIUIUIMHY U CKJIaJbIBaeTcs U3 OaljioB,
HaOpaHHBIX B XOJI€ TEKYILEro KOHTPOJIS (UTOTO 3a paboTy B CEMECTPE) U MPOMEKYTOUHOM aTTeCTallun
(9K3aMeH)

IIkana 6a1/10B 1J1s OnpeieIeHUs UTOTOBOM OLIEHKH:

91 - 100 6amIoB - OLIEHKA «5»,

81-90 6anIoB - oreHKa «4»,

70- 80 OamnoB - orieHKa «3»,

69 1 MeHee 0aJUIoB - OLIEHKA «2»

HToroBas onieHKa nIpoCTaBIsIeTCs B YK3aMEHAIIMOHHYIO BEIOMOCTh U 3a4€TKy 00y4aromIerocs.




