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ABSTRACT

Master’s degree in 08.04.01 «Constructing»

Master’s Program “Offshore and Coastal Engineering”

Course title: Ice mechanics

Variable) part of 1.B./IB.2, 5 credits/

Instructor: T.E. Uvarova

At the beginning of the course, a student should be able to:

- the ability to use modern methods and technologies (including information) in professional
activities (OKS5);

- the ability to use the basic laws of the natural sciences in professional activities, to apply the
methods of mathematical analysis and mathematical (computer) modeling, theoretical and experimental
research (OIIK1);

- the ability to identify the natural-science essence of the problems arising in the course of
professional activity, to involve for solving them the corresponding physico-mathematical apparatus
(OI1K2);

- knowledge of scientific and technical information, domestic and foreign experience on the
profile of activity (ITK16);

- possession of methods and means of physical and mathematical (computer-aided) modeling,
including using universal and specialized software and computing systems, computer-aided design
systems, standard research automation packages, (ITK17,partially);

- the ability to make reports on the work performed, to participate in the implementation of
research results and practical developments (ITK18).

Learning outcomes:

- ability to use in practice the skills and abilities in organizing research and development work,
in managing a team, influencing the formation of team goals, influencing its socio-psychological climate
in the direction needed to achieve goals, assessing the quality of performance results, the ability to
actively social mobility (OITK3);

- ability to process, present and report the results of the work performed (OITK12);

- possession of methods for assessing the innovation potential, the risk of commercialization of
the project, the technical and economic analysis of the designed objects and products (ITK2)

- ability to develop methodologies, plans and programs for research and development, prepare
tasks for performers, organize experiments and tests, analyze and summarize their results (ITK6).

Course description: The purpose of studying the discipline is to prepare qualified specialists in
the field of calculating ice loads, taking into account the physico-mechanical processes arising from the
interaction of ice cover with the structure.

Tasks:

- to form a student's knowledge of the fundamental concepts of fracture mechanics (stress, forces,

energy balance equations, etc.);



- the study of models of ice destruction, used to simulate the physico-mechanical behavior of sea
and fresh ice;

- research of models of interaction of ice with the structure;

- be able to develop algorithms for calculating ice loads and impacts, taking into account the
physical and mechanical properties of ice

- the study and analysis of normative-technical documentation, scientific, technical and
informational materials in the field of calculating the loads and impacts in the design of marine
engineering structures;

- training in methods and techniques for solving engineering problems using mathematical or
computer simulation methods based on universal and specialized software and computing systems and
computer-aided design for calculating structures.

Main course literature:

Introduction to Contact Mechanics, Anthony C. Fischer-Cripps, 2-nd edition, Springer Science
& Business Media, 2007, 221 p.

Probability and Fracture Mechanics Applied to Ice Load Estimation and Associated Mechanics,
Chuanke Li, Memorial University of Newfoundland (Canada), 2007.

Actions from Ice on Arctic Offshore and Coastal Structures, Leset, S; Shkhinek, K.N;
Gudmestad, O.T; Hoyland, K.V, St. Petersburg, Russia: LAN, 2006.

Engineering Aspects Related to Arctic Offshore Developments, Gudmestad, O.T; Laset, S;
Alhimenko, A.I; Shkhinek, K.N; Terum, A; Jensen, A., St. Petersburg, Russia: LAN, 2007.

Construction of Marine and Offshore Structures, Ben C. Gerwick, CRC Press, 2007.

Dynamics of Offshore Structures, James Franklin Wilson, Bruce Jennings Muga, Lymon C.
Reese, John Wiley & Sons, 2002.

Form of final control: exam



AHHOTaNUA K pado4eii nporpaMmMe U CHUNITHHBI

«MexaHHKA JbIa»

JucuumninHa paszpaboTaHa A CTYIEHTOB, OOyYaroIMXCsl IO HAIMPaBICHHIO MOATOTOBKU
08.04.01 CrpowutenbcTBo, Marucrepckas nporpamma «lllenshoBoe U MpuOPEKHOE CTPOUTEIHCTBOY
(Oftshore and Coastal Engineering) BXOJUT B BApHaTUBHYIO YacTh — TUCLUILIMHEI 110 BBIOOPY bioka 1
Juctummmaet (Mmoxynu) yuebnoro miana (b1.B./IB.2)

OO6miast TpyI0eMKOCTh TUCHMIUIMHBI cocTaBisieT 180 wacoB (5 3a4€THBIX enuHUII). YUeOHBIM
IUIAHOM TIPEAYCMOTPEHBI JIEKIMOHHBIE 3aHATHS (36 wacoB), mpakTudeckue 3aHATus (54 dvaca) u
camocrosTensHas pabora crynenta (90 gacoB, B ToMm uucie 36 9acoB Ha 3k3aMeH). JucuuruimHa
peanusyetcs Ha 1 Kkypce MarucTparypsl Bo 2 cemectpe. @Dopma KOHTPOJIS M0 JUCHUTUIMHE — SK3aMEH.

Jucuunnuna «MexaHuKa Jib/1a) ONUPAETCs HA YK€ U3YUCHHbIC NUCHUIUIMHBL: «MaTtemaTnkay,
«Duzukay, «Xumusn», «Teopetnueckass Mexanuka», «ConpoTUBIIEHUE MaTepuaioBy, «CTpouTelbHas
MexaHukay, «VHXeHepHas THAPOJIOTUS M OKeaHosnorus». JlucnumimHa QopMHpyeT OCHOBHbBIE
npodeccuoHaIbHbIE KOMIIETCHIIMM, TO3BOJISIOIIME pPEANTU30BbIBATh HAYyYHO-HCCIEI0BATEIbCKYIO,
VMHHOBAIIMOHHYIO U IPOEKTHO-PACUETHYIO ACSTEIBHOCTD.

Heap n3yuyenus nucuuruinHbl «MexaHuKa JibJa» SBISIeTCs MOATOTOBKA KBAIM(UIIMPOBAHHBIX
CHELMATNCTOB B 00JACTH pacueTa JICZOBBIX HAarpy30K C y4eToM (PU3MKO-MEXaHHMYECKUX MPOLECCOB,
BO3HUKAIOIIKX MPU B3aUMOAECHCTBUHU JIEASTHOIO IOKPOBA C COOPY>KEHUEM.

3apaumn:

- chopMUpOBaTH Yy CTyJAEHTAa 3HAHUSA O (DyHIAMEHTaTbHBIX MOHATHUAX MEXAHHKHU Pa3pyIICHUs
(HampspKeHHe, YCUIIUS, YpaBHEHUs OaaHca SHEpTUH U T.11.),

- HW3y4yeHHEe MOJele pa3pyleHus JbJa, HUCHOJb3YEMBIX i MOJAEIUPOBAHUA (PUIUKO-
MEXAHUYECKOT 0 MIOBEEHUS MOPCKOT'O U IIPECHOTO JIb/A;

- UCCIIEJOBAaHUE MOJICIIEH B3aUMOJCICTBUSA JIbJJa C COOPYKEHUEM;

- W3y4yeHHE M aHaJlu3 HOPMATHBHO-TEXHUYECKOW TOKYMEHTAlMH, HAYyYHO-TEXHUYECKUX H
UH(POPMALMOHHBIX MaTEpUaNoOB B O0JACTH pacyeTa Harpy30K W BO3JCHCTBUN NMPH MPOCKTHPOBAHUU
MOPCKHX MH)KEHEPHBIX COOPYKEHUN;

- oO0yyeHHe METOAMKAM M TMpUeMaM peUIeHHs] WHXKEHEPHBIX 3aJad IpU MOMOIIU METOOB
MaTeMaTHYeCKOr0  WJIM  KOMIIBIOTEPHOTO  MOJEIMPOBAaHUS Ha  0a3e  yHHUBEPCAJIbHBIX U
CHEUAIN3UPOBAHHBIX IPOTPAMMHO-BBIYUCIUTENIBHBIX KOMIJIEKCOB U CUCTEM aBTOMAaTU3MPOBAHHOIO
MIPOEKTUPOBAHUS JIJIsl paciyeTa COOPYKEHHIM

JUis  yCHEIIHOTO W3y4YeHUs IUCHUIUIMHBI «MexaHWKa IbJa» y CTYIEHTa JOJDKHBI OBIThH
c(OpPMHPOBAHBI CIETYIOIIUE NPEIBAPUTEIbHBIC KOMIIETECHIIHH:

Jljisg ycremHoro M3y4eHusl TUCHUIUIMHBI «MexXaHuKa jbaa» y o0ydaroumxcs JAODKHBI ObITh
c(OpMHpOBaHbI CIEAYIOUIME MpEeIBAPUTEIbHbIC KOMIIETCHIIMH, KOTOpbIE MOJYYEHBI B pe3yibTare

oOyuenus o HanpasieHuto noarotroBku 08.03.01 CTpouTenbCTBO, YpOBEHb MOATOTOBKH - OaKasaBp:



- CIIOCOOHOCTH HCIIOJIb30BaThb COBPEMEHHBIE METOIbl W TEXHOJNOTHH (B TOM YHCIE
nH(popManmoHHbIe) B mpodeccuoHanbHOM nesareabHocta (OKS);

- CHOCOOHOCTh HCIIOJNIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIMIUIAH B
npo(eCCHOHANBHOW ~ JEATENIbHOCTH, NPUMEHSITh  METOIbl ~ MaTeMaTH4YeCKOro  aHaium3a W
MaTeMaTUYeCKOTO (KOMIbIOTEPHOTO0) MOJEIUPOBAHUSA, TEOPETHUECKOIO0 U JKCIEPUMEHTaJIbHOIO
uccaenosanus (OIIK 1);

- CIOCOOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOUIUX B XOE
npohecCHOHANBHON  JEeATENbHOCTH, NpPHUBJIEYb [UISI HUX PEHIeHHS COOTBETCTBYIOMIMN (DU3HKO-
mareMaruueckuit anmapar (OIIK 2);

- 3HAHHEM HAyYHO-TEXHUYECKOW WH(OpMAIMU, OTECYECTBEHHOTO M 3apyOeKHOTO OIBITa MO
npoduiro aestenpHOcTH (ITK-16);

- BIIQJICHHEM METOJIaMH U CPEICTBaAMH (PU3UYECKOTO MU MaTEMATHYECKOTO (KOMIThIOTEPHOTO)
MOJICTIMPOBAHUS, B TOM WYHCJIEC C WCIOIH30BAHHNEM YHUBEPCAIBHBIX H CICIHATU3NPOBAHHBIX
POrPaMMHO-BBIYMCIUTENBHBIX ~ KOMILJIEKCOB, aBTOMAaTU3UPOBAHHBIX CHCTEM MPOEKTUPOBAHMS,
CTaHJapTHBIX MAKETOB aBTOMaTu3aluu ucciuenoBanuid, ([1K-17, vactuuno);

- CIIOCOOHOCTBIO COCTABJIATH OTYETHI MO BBITOJHEHHBIM paboTaM, y4acTBOBAaTh BO BHEIPECHHUH
pe3yabTaTOB UCCIIEIOBAHMUM U MpaKkTHIeckuX paspadorok (ITK-18).

[Tnanupyemple pe3ynbTaThl OOyUEHUS NAHHOW MUCUUIUTMHBI (3HAHWS, YMEHHsI, BJIAQJICHUS),
COOTHECEHHBIE C IUIAHUPYEMBIMU pe3yJlIbTaTaMd OCBOCHHS O00pa30BaTEIbHON MPOrpaMMBI,

XapaKTEepU3YIOT 3Tallbl POPMHUPOBAHUS CIETYIOMUX KOMIETCHIINH:

Koa n dopmyanpoBka

(bopmy.tp Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIeTEeHIIUH

OIIK-3 - CTPOUTENIbHBIE HOPMBI U IIPABUJIA U IPYTHE
CIIOCOOHOCTBIO HOPMATUBHEIE JOKYMEHTHI 10 IIPOEKTUPOBAHHIO
MCIIOJIb30BaTh HA TUIPOTEXHUYECKUX COOPYKEHUM HAa KOHTHHEHTAILHOM
NPAKTHKE HABBIKK U wenbde,
YMEHHS B OPTraHU3aL1N - OCHOBBI IIPOEKTHPOBAHHS COOPYIKEHUI
Hay4HO- KOHTUHEHTAJILHOTO MIeIb(pa U 0COOEHHOCTH MX
UCCIIE0BATENbCKUX U 3HAeT KOHCTPYKIIHH,
Hay4HO- - TEOPHIO ¥ METO/BI IPUHATHUS OPraHU3AIMOHHO-
IPOM3BOICTBEHHBIX YIPABIEHYECKUX PELIEHNI B HECTAHAAPTHBIX CUTYAIMsX,
paboT, B yIIpaBJIeHUU YUYUTBIBAs JTUAEPCKUE KOMIIETECHIIUM;
KOJIJIEKTUBOM, BJIUSITH Ha - STUYECKME U COLHUATbHBIE HOPMBI U ITPUHIUITBI
dhopmMupoBaHHE TICNICH po¢eCCHOHAIBHON IEATETLHOCTH MpU (POPMUPOBAHUH U
KOMAaH/IbI, JIMATHOCTHKE JIMAEPCKUX KOMIIETECHIIUH.
BO3JICUCTBOBATD Ha €€ - QHAJIN3UPOBATH HOPMATUBHO-TEXHUYECKYIO
COnMaJIbHO- 5 JTOKYMEHTAIMIO, HAYYHO-TEXHUUECKHE U
IICHXOJIOrH1ECKHH UH(OPMAIMOHHBIE MaTEPUAJIBI B 001aCTH
KINMAT B HY:KHOM JULA NPOEKTUPOBAHMS COOPYKEHNI Ha KOHTHHEHTAILHOM
NOCTYDKEHUS IETIEN ymeer menbhe
HallpaBJICHUH, - IPUMEHATH Ha MIPAKTHKE THYECKUE U COLHATILHBIE
OLICHUBATL Ka1€CTBO NPHUHIUIIEL ¥ HOPMBI IIPH (POPMHUPOBAHUH U JUATHOCTHKE
pe3yJIbTATOB JIMAEPCKUX KOMITETEHIIUH
NEeATEIbHOCTH,
CHOCOGHE)CTBIO K 5 S HaBLIKAMH PYKOBOJCTBA HAYYHO-HUCCIIEN0BATENILCKMMU U
AKTHBHOH COLMAJIbHON HAy4YHO-IIPOU3BOJICTBEHHBIMH Pa0bOTaMH
MOOMIIBHOCTH




OIIK-12

- IIPOLIECCHI U SABJICHMS, KOTOPBIE NPEACTABIAIOT CYTh,

CIOCOOHOCTBIO BBITIOJTHCHHOU paOOTHI;
oopmsTh, SHaet - IpaBuiIa 0(OPMIICHHS U CLIOCOOBI 3aLTUTHI PE3yIbTaTOB
HPECTABIIATh U BBITIOJTHEHHON pa0oThI
AOKJIa/(pIBATD - AHAJTMTHYECKH ¥ MaTEMaTHYECKH 00pabaThIBaTh
pesyabTaTsl PE3yJIBTATHI BBIIOIHEHHON PabOTHI;
BBITIOJIHCHHOM paboTHI - COCTaBIIATH JIOKJIA/bI ¥ TIPE3EHTALIUIO 110 BBITIOJHEHHOM
ymeer pabore;
- AQPryMEHTUPOBAHO 3alIUINATE PE3YJILTAThI BHITIOJHEHHOM
paboThl
- IPUMEPAaMHU KPATKOTO U JOXOAYMBOTO U3JIOKEHHUS
AHAJIMTUYIECKOT0, SKCIIEPHUMEHTAIBHOTO HIIH
BJIAJIEET | MPAKTHYECKOTO MaTepHUaa;
- HaBBIKAMH 0()OPMIICHHS U 3AIUTHI PE3YJILTATOBR
BBITIOJTHCHHOU PabOThI
IIK-2 - METOIbl TEXHUKO-DKOHOMHAYECKOTO aHAIN3a MOPCKUX
BJIAJICHHEM METOaMH UHKEHEPHBIX COOPYKEHHI, DKCILTYyaTUPYEMBIX B JIEI0BBIX
OIIEHKH 3HAaET | YCIOBHAX
WHHOBAI[MOHHOT'O - HHHOBAIIMOHHBIE CHCTEMBI 3aLUTHI COOPYKEHHI
HOTEHIMANA, PUCKa KOHTHHEHTAJILHOTO NIENb(]a OT JIEJOBBIX BO3IEHCTBUIA
KOMMCpLIHaIN3anun - BBIOUPATH C MOMOIILI0 TEXHUKO-DKOHOMHYECKOTO
HPOCKTA, TEXHUKO- yMEET | CpaBHEHHUS BapUAHTOB ONTUMAJbHBINA BapUAHT
SKOHOMHICCKOTO KOMMEPYECKOTO TPEITIOKEH S
aHaaM3a
NPOEKTHPYEMBIX S MeTomaMu OIEHKH MHHOBAIHOHHOTO ITOTEHIMAIA i PUCKA
0OBEKTOB 1 POAYKITHHI KOMMEPIHAITU3AIMU TPOEKTA
IIK-6 - METOAUKH, TUIAHBI ¥ IIPOrPaMMBbI IIPOBEACHUS HAyYHBIX
CIIOCOOHOCTHIO UCCIIEI0BaHMI M Pa3paboToK;
paspabarbiBaTh - METOJIBI TPOBEICHMUS SKCIIEPUMEHTOB ¥ UCITBITAHKM,
METOIUKH, IIAHbI U S AHAJIM3UPOBATH ¥ 0000IIATH UX PE3YILTATHI;
[POrpaMMBI IPOBEICHUS - cocoObI cO0pa, aHaIM3a U CUCTEMATU3AIMN
HAyYHBIX MCCIIEOBAHUMI uHbOpMaLWH;
1 pa3pabO0TOK, TOTOBUTH - METOJIbI pa3pabOTKH (PU3NYECKUX U MATEMATHUECKHUX
3aaHus I (KOMIIBIOTEPHBIX ) MOJIEIICH.
MCTIOJIHUTEJICH, - (OpMYJIMPOBATH LIEIH U 3a]a4H UCCIIET0BAHMI,
OpraHU30BbIBATH OCYILIECTBJIATH PYKOBOJICTBO M KOHTPOJIb MX BBIIIOJHEHHUS;
IIPOBEACHHUE OLIEHUBATh KAYE€CTBO PE3YILTATOB MCCIEN0BATEILCKON
IKCTIEPUMEHTOB 1 [IeATENBHOCTH
HCIIBITaHUH, - IPUMEHSTH 3HAHKSA O COBPEMEHHBIX METOaX
aHaJTM3UpOBATE 1 UCCIIEIOBAHNSI, aHAJIM3UPOBATh, CHHTE3UPOBATH U
00001aTh X KPUTHYECKH PE3FOMUPOBATH HH()OPMAIIHIO;
PE3yJIbTATRI yMeeT | - pa3pabaThiBaTh METOAMKH, IUIAHEI IS IPOBEICHHS
MaTEMaTHYECKOT0 (KOMIIBIOTEPHOT0) MOACINPOBAHUS,
TOTOBHUTH 3aJ1aHUs IS UX [TPOBEICHHUS, OPraHU30BBIBATh
MPOBEACHUE MAaTEMATUYECKOTO (KOMITBIOTEPHOIO)
MOJIETMPOBAHMS, AHAIM3UPOBAThH U 0000IIATE PE3YIILTATH;
- pa3pabaTbIBaTh MaTeMaTH4ECKUEe (KOMIBIOTEPHBIE)
MOJIENH TIPOIIECCOB M 0OOBEKTOB CTPOUTEIHCTBA,
NPUMEHSTH YMCIIEHHBIE METOJIBI I pacyera MoJesei
- CIIOCOOHOCTBLIO OPUEHTHPOBATHLCS B IIOCTAHOBKE 3a/1aUH,
BJIAJICET | TEOPETUUECKUMHU OCHOBAMH OOLIEHAYYHBIX METOIOB

HCCIICOBAHUS;




- COBPEMEHHBIM HCCIIEI0BATEIHLCKUM 000pYIOBaHUEM U
npuOopaMu, HaBBIKAaMH OLIEHKU PE3yIbTaTOB

HMCCIICIOBAHMUIA;

- HaBbIKaMU cOOpa, aHaJIN3 U CUCTEMaTU3aluu
nH(OpPMAIIUY, COCTABICHHS OTYETOB TI0 pe3yabTaTaM
Hay4HBIX UCCJICIOBAaHMM, 0030POB IMyOJIMKAIIUN U CITUCKA

HUCIIOJIB30BaHHBIX UICTOYHHUKOB

Jlnia hopMupoBaHus BhIIIEyKa3aHHBIX KOMIIETEHIUN B paMKaX JUCHUILTUHBI «MeXaHuKa JIba»

MPUMEHSFOTCS CIIEAYIONINE METOIbl aKTUBHOTO O0YUICHHSI:
- B paMKax JICKIIMOHHOTO Kypca - TpoOJjeMHas JEKIus, JeKIusI-0ecena, JeKIUsI-IuCKyCCHs,

PEUTHUHTOBBINA METO/.
- B paMKax MPaKTHYECKUX 3aHATHUH - pelleHre MPaKTUYeCKUX MpOoOJeMHBIX 3a/1a, TUCKyCCus,

MO3TOBOH IITYpM, MPOEKTUPOBAHUE U METO SKCIIEPTHU3bI, KOHCYJIbTUPOBAHUE.



I CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTU KYPCA

Paznen 1 ®usuka abaa (4/0 yaca)

Tema 1.1 (2 yaca) BBogHas exuus CTpyKTypa, UEIu U 3aJa4H Kypca, UCTOPHUSI BOIIpoca

Tewma 1.2 (2 yaca) ®usuka apaa (MOJIEKyIa BOJBI, KPUCTANIMYECKOE CTPOCHUE JIbJa, CTPYKTYpa
JbJ1a, POCT JIbJIa, KJIaccu(UKaLus JIba)

Paspen II  BospeiictBue JabJAa Ha COOPY:KeHHS] KOHTHHEHTAJIBHOrO 1Ieabga
(10/0 yaca)

Tema 2.1 (2 uvaca) EcrecTBeHHBIE YCIOBHUS MOPCKUX aKBaTOpUM (aKTyaJbHOCTb OCBOCHHS
menb(a ApPKTUKH, METEOPOJIOTHS — TEMIIEpaTypa, BeTep, OCAJAKH U CHET, 00JeIeCHeHNE U BUAUMOCTB;
TeoJIOTUs — 3EMJIETPSICEHUE, BEYHas MEp3JI0Ta, Pa3MbIBbl JIHA; OKEAHOJOTHs - BOJHA, TEUEHHE,
KoJieOaHue YpOBHS, IITyOUHA MODSL, 1€ U T.II.

Tema 2.2 (2 yaca) Bo3neiicTBre J1bJja Ha COOPY>KEHHUs (BUbI BO3ACHCTBHIA U TPOOIEMBI pacueTa
JIEIOBOM HArpy3KH)

Tewma 2.3 (2 yaca) Uctuparoniee Bo31eiCTBUE JIbIa HA COOPYKEHUE

Tema 2.4 (2 yaca) BozneiicTBue neasHbIX 00pa3oBaHuil Ha MOABOAHbBIE OOBEKTHI 00YCTPOHCTBA
MECTOpOXACHUI HeTH U Ta3a

Tema 2.5 (2 waca) MeTopl 3a1IUTBI COOPYKEHHUM OT JIEJOBBIX BO31EHCTBUMN

Paspnen III JlepoBble HArpy3KM M BO3ACHCTBHA Ha COOPYKEHHMS KOHTHHEHTAJIbLHOIO
mesab@a (10/0 yaca)

Tema 3.1(2 yaca) Pacuer nenoBoil Harpy3ku Ha BEpTUKAJIbHBIE COOPYKEHUS

Tema 3.2 (2 yaca) Pacuer 1e10B0i Harpy3ku Ha KOHUYECKHE COOPYKEHUS

Tewma 3.3 (2 yaca) Pacuer neoBoii Harpy3Ku OT TOPOCOB

Tema 3.4 (2 yaca) CpaBHUTENBHBII aHAIU3 pacyeTa JI€A0BON Harpy3KHu.

Tema 3.5 (2 uvaca) BeposTHOCTHass MeTOAMKa pacyera JIEAOBBIX HArpy3ok (3KCTpeMallbHbIE
Harpy3kH Ha COOPYXEHHs KOHTUHEHTAJIBHOIO 1IeNb(a U MOCTENEHHbIE HArPy3KH)

Paznen 1V ®@usuko-MexaHudeckue cBoiicTBa Jbjaa (6/0 yaca)

Tema 4.1 (2 yaca) @U3UKO-MEXaHUYECKUE CBOMCTBA JIbJIA.

Tema 4.2 — 4.3 (4 yaca) MeToauku onpenencHus: GU3NKO-MEXaHUIECKUX CBOMCTB JIbJIA.

Pa3nea V — UH:keHepHBIi 3kcniepuMeHT (6/0 yaca)

Tema 5.1 (2 wyaca) Teopus HHKEHEPHOIO OKCIEPUMEHTA. OKCIEPUMEHT KakK IpEeAMET
uccienoBanus. MHkeHepHbId dkcriepuMenT. OnpeneneHus U TepMuHbL. HaTypHbIi, 1abopaTopHBINA U
YHCJICHHBIN 3KcrepuMeHT. VX B3aMMOCBSA3b, KPAaTKMM HMCTOPHYECKUM 0030p pa3BUTUS M 00JACTH
npuMeHeHusa. COBpEMEHHbBIE 3aJjaud AIKCIIEPUMEHTa B Hayke. MecTo M 3Hau€HUE HHIKEHEPHOI'O
9KCHEPUMEHTA B HAYKE M TEXHUKE.

Tema 5.2 (2 wuaca) IlnanupoBanume »oskcnepuMeHTta. OmpeneseHue HMHTEpBajda MEXKAY

JKCIIEPUMEHTAILHBIMU U3MEpEeHUIMU. [1opsA 10K TpoBENECHNS YKCIIEPUMEHTA.



Tema 5.3 (2 yaca) O6paboTka u 00CyXJIeHHE Pe3yIbTATOB 3KcIIepuMenTa. [IpoBepka qaHHBIX U
HCKITFOYCHHE PE3KO OTKJIOHSIOMUXCS 3HaueHuid. Mcmons3oBanne OBM st o0paboOTKH pe3ysibTaToB.
Cratuctuyeckuil aHanu3 NaHHBIX. ['paduueckuii aHanu3 gaHHBIX. MaTeMaTH4eCKU aHa U3 JTaHHBIX.

[IpencraBnenue pe3yinbTaToB SKCIIEpUMEHTa. PedepaT, aHHOTAIMS, CTAThS.

II CTPYKTYPA U COJIEP)KAHUE IPAKTUYECKOM YACTH KYPCA

IIpakTuyeckue 3ansaTus 54 yaca

3anstue 1 (4 uaca) [loaroroButenpHOE (TEXHHMKA OE30MACHOCTH, 3HAKOMCTBO C padOTOM
000pyIOBaHus, BBIXO/I HA JIeJ, OTOOP KEPHOB).

3anstue 2 (6 yacoB) OKCHEPUMEHTAIBHOE ONpESiICHUE MPOYHOCTH JbJa HA W3THO —
KOHCOJIbHAs Oajka (BBIXOJ Ha Jie, 0TOOp KEepHOB, SIKCIIEPUMEHT - KOHCOJIbHAsA Oallka U SKCIIEPUMEHT —
LEHTPaAJIbHBIA U3TU0 NMPHU TeMIepaType JibJa OJIM3KOM K HATYPHOM)

3anstue 3 (4 yaca) DKCIEpUMEHTAIBHOE OIPEICIICHHE MPOYHOCTH JIbJIa — DKCIPECC METOM
(BBIXOJ1 HA JIe/1, SKCTIEPUMEHT — KCIPECC METOJ ONPEETICHHS TPOYHOCTH JIbJ]a, 0OTOOP KEPHOB)

3anstue 4 (6 yacoB) DKCEpUMEHTATBHOE ONPEIeTICHUE MPOYHOCTH JIbJa HAa OJJTHOOCHOE CHKaTHE

3anstue 5 (4 vaca) DKCIEpUMEHTAJIBLHOE OIpPECICHUE TJIOTHOCTU JIbJa, COJICHOCTH JIbJa H
CTPYKTYpPHI TbAa

3ansatue 6 (6 yacoB) DKCIEPUMEHTAJIbHOE ONPEIEIIEHUE MPOYHOCTU JIbJIa HAa LIEHTPAJIbHBIN
n3rud (3aMOPOIKEHHBIE KEPHBI)

3ansartue 7 (4 yaca) Meronuka o0pabOTKU pPe3yJIbTaTOB SKCIIEPUMEHTA

3anstue § (4 yacoB) O6pabOTKa pe3yabTaTOB IKCIIEPUMEHTOB

3anstue 9 (4 gaca) [IpeacraBnenue pe3yabTaToOB U UX 00CYKIEHNE

3anstue 10 (4 yaca) MauBuAYyabHBIN OTYET 10 pe3yJIbTaTaM IMPAaKTUUECKUX 3aHATHI U 3a4eT

3ansatue 11 (4 waca) IlpencraBieHue pe3ysnbTaToOB IO pacueTy JIEIOBOM HAarpy3kd M HUX
o0OcyxaeHue

3anstue 12 (4 gaca) [IpencraBinenue KypcoBoil pabOThI U 3a4eT

11 YY4EBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4eOHO-MeToANIECKOE 00€CTICUeHNE CAMOCTOATEIIBHONU pa00Thl 00 YJAIOIINXCSI TTO TUCITUTIIINHE
«/luHaMuKa THIPOTEXHUUYECKUX COOPYKEHUI» npeacTanieHo B [Ipunoxennn 1 u BKiIro4aeT B ceds:

- MIaH-rpauK BBHIMOTHCHHUS CaMOCTOSTEIBHONW pa0OTHl MO AWCIHUIUIMHE, B TOM YHCIE
MIpUMEPHBIC HOPMBI BPEMEHH Ha BBITTOJTHEHHUE TI0 KOKIOMY 3a[aHUIO;

- XapakTepUCTHKA 3aJlaHui ISl CAaMOCTOSITENIbHON paboThl O0y4arommXcs M METOIUYECCKHE
PEKOMEH/IAlUU 110 UX BBIOJIHEHUIO;

- TpeOOBaHUs K MPEJICTABICHUIO U OOPMIICHHIO PE3YJIbTaTOB CAMOCTOSITEIILHON pabOTHI;



- KpUTEPHUH OLICHKH BBITIOJIHEHUS] CAMOCTOSITEIbHOM paboThI.

IV KOHTPO.JIb JOCTUXEHUWSA LEJEN KYPCA

Kopap! u stanst O1neHOYHbIE CPEACTBA
Ne Kontponupyemsle pasnenst / -
i TeMbl THCLUILTHHDI @opMHpOBaHI/Eﬂ TEKYLIIHA | MPOMEXKYTOUHAs
KOMITETCHIUH KOHTPOJIb aTTecTanus
1 | Pazmen I ®usuka mpaa (OIIK-3) | 3maer YO-1 3ader
yMeeT YO-3 3auer, [1P-7
Brazgeer | [1P-4 3auer
2 | Pasnen Il Bo3nelicTBue npaa Ha COOPY>KEHUSA (OIIK-3) | 3Haer YO-1 3auer
KOHTHHEHTAJILHOTO IIeNb(ha ymeeT YO-3 3auer, IIP-7
Bnageetr | ITP-4 3aueT
3 | Pazmen I1I JIenoBwie HAarpy3Ku B BO3ACHCTBUS (ITIK-2) 3HAET I1P-15 3ader
Ha COOPYKEHHUS KOHTHHEHTAJIBLHOTO IIeib(a yMeeT ITP-15 3auer
Bnageetr | ITP-15 3aueT
(OIIK- 3HAET I1P-7 I1P-5
12) yMeeT I1P-7 I1P-5
Baageer | I1P-7 IIP-5
4 | Pazmen IV ®u3nko-MeXaHUIECKHE CBOHCTBA (ITK-6) 3HAET YO-1 3auer
Ibaa yMeeT YO-3 3auer, [1P-7
Brazgeer | YO-3 3auer
5 | Pazgen V — UHkeHepHBIN SKCIEpUMEHT (ITK-6) 3HaeT YO-1 3auer
yMeeT YO-3 3auer
Brazgeer | YO-3 3auer
(OIIK 12) | 3Haer I1P-15 3aget [1P-6
yMeeT IT1P-15 3auer [1P-6
Bnageetr | ITP-15 3auet I1P-6
yMeeT I1P-15 3auer
Bnageetr | ITP-15 3aueT

* Pexomenmyemble (hOpMBI OLICHOUHBIX cpeAacTB: 1) ycrHbid ompoc (YO): cobecemoanue (YO-1), kommnoksuyMm (YO-2),
noxiaa, coobmenne (YO-3), Kpyriablid CTOJI, TUCKYCCHS, TTOJeMHUKa, TUCTyT, nebatel (YO-4); 2) TeXHUYECKHE CPEICTBA
koHTpodst (TC): tpenaxep (TC-1); 3) nmucemennsie paboTsl (ITP): Tectsr (ITP-1), koHTpOsBHBIE paboThl (ITP-2), acce
(ITP-3), pedeparer (ITP-4), xypcoBbie pabdoTsl (ITP-5), Hay4yHO-ydeOHBIE OTYETHI MO MPAKTHKaM WIH Ja0OpaTOpHBIC
pab6otsl (ITP-6), korcnekt (ITP-7), moptdonuno (ITP-8), mpoext (ITP-9), nenosas uimu poseBas urpa (ITP-10), kefic-3agaua
(ITP-11), pabouas rerpaxns (ITP-12), pacuerno-rpaduueckas padora (ITP-15), TBopueckoe 3ananue (I1P-16)

[Tpu ipoBeIcHUH TEKYIIEH U TPOMEKYTOUHOM aTTECTAIIUU JUIS CTYACHTOB-UHBAIHIOB U JIMII C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI  0OecIeYrBaeTCsl COOMIOACHHUE CIICAYIOMUX OOIIIX
TpeOOBaHMIA:

- MOJIB30BAaHUE HEOOXOAMMBIMU OOYUAIONIUMCS WHBAJIHMJIAM TEXHHYCCKUMH CPEJICTBAMHU IIPH
MPOXOXKACHUM TEKYIIEH W MPOMEKYTOYHOH HMTOTOBOW aTTECTAlMU C YYETOM WX WHIAWBHUIYaIbHBIX
O0COOEHHOCTEN;

- obecnieyeHHE BO3MOXKHOCTH O€CTIPENATCTBEHHOTO JOCTYyMa OOYYaloImMXCsl WHBAIHIIOB B
ayJIUTOPUH, TyaJeTHbIE U JIPYrHe MOMEIICHHS, a TaKXKe WX NPEObIBaHHUS B YKa3aHHBIX MOMEIIEHUIX
(HaTM4Me TaHIyCOB, MOPYYHEH, pACIIMPEHHBIX JBEPHBIX IMPOEMOB, JIU(TOB, MPHU OTCYTCTBUU JTH(PTOB
ayJIUTOpHUsS JIOJDKHA pAacIioyiaraTbCsl Ha TEPBOM dTa)ke, HAJIWYHE CICIHUAIBHBIX Kpecell W JPYrux
IpUCTIOCOOTICHUN).

- (hopMa MPOBEICHUS TEKYIICH U MPOMEKYTOYHOH aTTECTAIMH JIJIS CTYICHTOB-HHBAIHIOB 1 JIHII

C OI'paHMYCHHBIMU BO3MOXHOCTAMHU 3O0POBbA YCTAHABIMBACTCA C YUCTOM HWHIWBHUAYAJIbHBIX



ncuXo(U3nUecKux OCOOEHHOCTeH (YyCTHO, MUCHPMEHHO HAa OyMaXHOM HOCHUTENe, MUCHhMEHHO Ha
KOMITbIOTEPE, B JOpME TECTUPOBAHUS U T.II.).

TumoBble KOHTPOJBHBIC 3aJaHUSI, METOJAMYECKHE MaTepUANbl, OMPEIEISAIONINE MPOLETyPhI
OIICHUBAHWS 3HAHWUW, YMEHUH WM HABBIKOB W (WMJIM) OMbBITA JEATEIBHOCTH, a TaKKe KPUTCPUU H
NoKa3aTer, HeOOXOIMMBIC ISl OLICHKW 3HAaHWH, YMEHHIA, HAaBBHIKOB M XapaKTEPH3YIOUIME STaIlbl
dbopMUpOBaHUS KOMIETSHIIMI B TIPOIECCE OCBOCHUSI 00pa30BaTEIILHON MPOrPaMMEI, MIPEICTABICHBI B

[Ipunoxenun 2.



V CIINCOK YUYEBHOM JJUTEPATYPbI U THOPOPMAIIMOHHO-METOJUYECKOE
OBECIIEYEHHUE JUCHUIIJIMHbI

OcHoBHas1 JIMTEpaTypa
1. [Tomuteko B.A. JlemoBble Harpy3kd Ha MOPCKHE THAPOTEXHHUYECKUE COOPYKEHHUS
[DnexTpoHHbIi pecypc]: yueOHoe mocobue/ ITomuteko B.A., Kanrapxu W.I'., Mopasunues K.I1.—
ONEKTPOH. TEKCTOBBIE JaHHble.— M.: MOCKOBCKMII TOCYyJapCTBEHHBII CTPOUTENbHBIN YHUBEPCUTET,

OBC ACB, 2016.— 88 c.— Pexum moctyma: http:// www.iprbookshop.ru/62621.html

2. ATiiac OCHOBHBIX MapameTpoB JensHoro mokposa Oxorckoro mops / JI. I1. SIkynuH ;
JanpHeBOCTOUHOE oOTAENeHHEe POCCHMHCKON akaaeMuu HayK, THUXOOKEAHCKHM OKEaHOJIOTHYECKUU
WHCTUTYT, JlambHEBOCTOUHBIA (QenepanbHblii  yHHBEpPCHTET. — BmamuBoctok : MW3m. 1gom
JlanbHEeBOCTOYHOTO (enepanbHoro yuusepcurera, 2012. — 117 c. (15 sk3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:681569&theme=FEFU

3. [TpuHIIUTIBI pacueTa MPOYHOCTH MOPCKHUX IUIaBYyYHX coopyxeHui. [InaByune OypoBbie
yCcTaHOBKH : [yueOHOe ocobue] / B. B. HoBukos, I'. I1. lllementok ; JlansHEBOCTOUHBIN (heepaibHbII
yHuBepcutTeT. BraauBoctok : M3a-Bo JlanpHeBocTouHOTO (henepanbHOoro ynusepcurera, 2011. 98 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:674 106 &theme=FEFU (9 3k3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:814642&theme=FEFU

JlonoJiHuTEIbHAS JINTEPAaTypa
1. benkun II.LH. Mexanudeckue CBOMCTBA, NMPOYHOCTh U pa3pylICHHE TBEPABIX TEI
[DnexTpoHHBIii pecypce]: yuebHoe nocodue/ benkun I1.H.— DnekTpoH. TekcToBble faHHbIe.— CapaToB:

ByzoBckoe o6pazoBanue, 2019.— 196 c.— Pexum nocryna: http://www.iprbookshop.ru/79772.html

2. CoBepIICeHCTBOBAHNE METOIMKHU OIPECIICHISI MEXaHUUYECKUX XapaKTePUCTUK MOPCKOTO
apna / C. T'. Tomonbckuit, A. A. IlImbixoB./ Matepuansl KoH(pepeHUUH ... : CTPOUTENBCTBO H
apxuTekTypa : [BmaguBocTok, 23-26 Hos16ps 2010 1.] . - BmaguBocTox, 2010.

http://lib.dvfu.ru:8080/lib/item?id=chamo:806986&theme=FEFU

3. [[BetkoB K.A. Mexanuka MaTepuasioB [ DJIEKTPOHHBIN pecypc]: yueOHO-MeToanYecKoe
nocoOue K MPaKTUYECKUM 3aHATUSAM U CaMOCTOSITENIbHON padoTe A1 00y4yaroIluXcsl 10 HalpaBJICHUIO
noarotosku 01.03.04 IMpuknaanas matematuka rno npoduiio «lIpumeHeHne MaTeMaTH4eCKUX METOI0B
K PEILICHUIO MH)KEHEPHBIX M 9KOHOMUYECKHX 3a7awy/ [[BeTkoB K.A.— DeKTpoH. TEKCTOBbIEC JaHHbIE.—
M.: MUCU-MI'CY, Aun Ilm Op Memua, OBC ACB, 2018.— 88 c.— Pexum pgocryna:
http://www.iprbookshop.ru/76894.html

DJIEKTPOHHBIE pecypchl:
Hayunas 6ubnuorexa IBDY - https://lib.dvfu.ru:8443/search/query?theme=FEFU
Hayunast sanexktponnas 6ubnmoreka - http://elibrary.ru

Poccutickas ['ocynapcTBennas oubauoteka - http:/ www.rsl.ru

Caiit LlenTpanpHoil OubIMOTEKH 00pa3oBaTeIbHbIX pecypcoB - www.edulib.ru

A

CereBag 6ubanoreka - http:// www.netlibrary.com




6. DNeKTPOHHO-O0MOIMoTeuHast cucrema - http://znanium.com/

7. DJIEeKTPOHHBIN

http://docs.cntd.ru/

¢boHax TpaBoBOMl W HOPMATHUBHO-TEXHUYECKON  JOKYMEHTAIlUU

8. bubnunoTtexa HopMaTuBHOM nokyMeHTanuu http://files.stroyinf.ru/

Ilepeyenb HHGOPMANMOHHBIX TEXHOJOIUI U MPOTPAMMHOI0 o0ecneYeHust

HpOFpaMMHOC OGGCHC‘IGHHG, AOCTYITHOC CTYACHTAaM IJId BBIIIOJIHCHUA 3aaHW IO JUCHUIIIINHC,

a TaKKC IUId OpraHu3anuun CaMOCTOSTEIbLHOM paGOTLII

MecTo pacnoso:keHus
KOMIILIOTEPHOH TeXHHKH,
HA KOTOPOM YCTAHOBJICHO
11O, ko1-BO padounx MecT

Ilepeyens mporpaMmMHOro odecrneveHust

KomnbroTepHslii Kiace
Kadenpsl THAPOTEXHUKH,
TEOPUH 3AaHUN U
COOPYKEHUH,

ayn. E709, 25

— Microsoft Office Professional — odpucHbIil maker, Baogaromui [10 ms
paboThI ¢ pa3IMYHBIMH THIIAMH JOKYMEHTOB;

— 7Zip 9.20 - aiinoBslii apxuBaTop;

— ABBYY FineReader 11 - nporpaMma 11 ONTHYECKOTO pacIO3HABAHUS
CHMBOJIOB;

— Elcut 6.3 Student - nporpamma [utst IpOBEACHHUS HHXCHEPHOTO aHAIN3a U
JBYMEPHOT'O MOJEIHPOBAHUS METOAOM KOHEUHBIX teMenToB (MKD);

— Adobe Acrobat XI Pro — makeT nmporpamMm st myOiukanuii B popmate
PDF;

— AutoCAD Electrical 2015 - TpéxmepHas cucTeMa aBTOMAaTU3UPOBAHHOTO
MPOEKTHPOBAHUS U YEPUCHUS;

— Abaqus FEA - maker MKD;

— Anchored structures — makeT pacdera IJIaBy4HdX COOPY>KEHUN U
MOJICJINPOBAHUS SIKOPHBIX CUCTEMBI YAEPKaHUS IIPU BO3EHCTBUM BOJIHOBBIX
U JIEIOBBIX HATPY30K.

— ANSYS — maker MKD 115 pemieHust cTalliOHapHBIX U HECTALMOHAPHBIX
[IPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKH Ae(opMUpyeMoro TBEPAOTO Tea,
MEXaHUKH KHUIKOCTU U ra3a, TeIUIoNepelaur 1 TeIIoo0MeHa,
JIEKTPOANHAMUKH, aKYCTHKH;

— LIRA — maker MKD ans pacdeTra KOHCTpYKIMIA pa3inUYHOrO Ha3HA4YEHUS;
— LS DYNA — maker MKD s perieHust TpEXMEPHBIX THHAMHIECKIX
HEJIMHEWHBIX 3a/1a4 MEXaHUKU Ae(hOpMHUPYEMOTro TBEPAOTO Tela, MEXaHUKH
AKHJIKOCTH U I'a3a, TEIUIONEPEHOCa;

— PLAXIS — maker MKD m1s1 perieHust TeOTEXHUUECKUX 3a]1a4;

— SCAD — nmaker MKD s pacdera cTaabHBIX M JKeJIe300€TOHHBIX
KOHCTPYKIUH;

— STATYSTICA - nakeT 115 CTATUCTUYECKOTO aHAIN3a, PEATU3YIOIINN
(GyHKLIMY aHAJIN3a NAHHBIX, YIPABJIECHUs JaHHBIX, JOOBIUU IaHHBIX,
BU3yaJIM3alliU JaHHbIX;

— MS project — makeT I CHCTEM YIIPABJICHHS MPOEKTaMH, pa3paboTKH
KaJICHIapHBIX ¥ PECYEPCHBIX IIaHOB, aHAJIN3a PUCKOB, paclpeieIeHIH
peCypcoB 10 3a/1a4aM, OTCIISKHBAHHS Iporpecca U aHam3a 006EMOB paboT;
— CorelDRAW Graphics Suite - rpadynueckuii peaaxTop;

— MATLAB R2016a - makeT npUKJIaIHEIX TPOTPaMM IS
MPOTrpaMMHUPOBAHHUS PEIICHHS WHKEHEPHBIX 3a7ad.

VI METOANYECKHE YKA3AHUSA 110 OCBOEHUIO JUCIIUITVIMHBI




MeTtoau4ecKkue peKOMEHAALUH JJIsl CTYACHTOB 0 H3YYECHHIO U CLUIIIHHBI

IInanuposanue u opeanuszayus 6pemenu, Heobxo0umoz0 O U3y4eHUus OUCYUNIUHbL

YcnenrHoe nzydeHue Kypca Tpe0yeT OT CTYI€HTOB MOCEIIEHHS Ay JUTOPHBIX 3aHATUH, aKTUBHON
paboOThl Ha MPaKTUYECKUX 3aHATUAX M CEMUHAapax, BBINOJIHEHUS BCEX YUYEOHBIX 3aJaHUU
MIPEIOJABATEINS], O3HAKOMJIEHUS C OCHOBHOM, JOMOJHUTEIIBHON U HOPMAaTUBHOW JINTEPATYPOA.

3anuch KOHCHEKTAa JICKIUN WM MPaKTUYECKUX 3aHATUHA — OJJHA U3 OCHOBHBIX (JOPM aKTHUBHOM
paboThI CTYJIEHTOB, TPeOYIOIas HABBIKOB U YMEHUSI KPATKO, CXEMaTHUYHO, ITOCJIEI0BATEIbHO U JIOTHYHO
(UKCUPOBaTH OCHOBHBIE TOJOXEHHUS, BBIBOJBI, 0000meHus, GopmynupoBku. Pabora Hag TekcTom
JICKIMH WIKA TPAKTUYECKOTO 3aHATUS CIIOCOOCTBYET OoJiee ITyO0OKOMY MOHMMAHHUIO MaTepHaia JeKIHH
ee COoJIep/KaHue, NO3BOJIIET Pa3BUBATh AHATUTUYECKOE MBIIUICHHE. B KOHIIE JIEKIMK NPEnogaBaTellb
ocraniseT Bpems (5-10 MUHYT) 7151 TOTO, UTOOBI CTYACHTHI UMENH BO3MOXKHOCTb 33/1aTh YTOYHSIOIINE
BOIIPOCHI 10 U3y4aEMOMY MaTepHuaiy.

ITpu popMupoBaHNM KOHCIIEKTA CTYIEHTY PEKOMEHAYETCS IPUIEPKUBATHCS HEKOTOPBIX PaBUII
rpaduueckoro au3aitHa oQpopMIIeHHS TEKCTa. B 4acTHOCTH, HEOOXOIUMO YETKO BBIICIATH 3ar0JOBKH
pa3IMYHBIX YPOBHEH MIpUPTaAMHU OJMHAKOBOTO JUIsl KAKJOrO YPOBHS UCHONHEHUS. DOPMYIHPOBKH H
OIpeNIeNIeHUs] BBIAEATh 0003HAUCHUEM Ha MOJSIX, WPU(PTOM, LIBETOM WM MOJYepKUBaHUEM. TekcT
OJIMHAKOBOM 3HAUMMOCTH JTOJDKEH OBbITh BBIICTICH OJHUM U TEM e CIIOCOOOM.

[IpeanodTuTeNbHBIM SIBIISCTCS (PUKCUPOBAHKE JIGKLIMOHHOTO MaTrepHalja B BHJE TAaOIUI] WIIH,
€CJIM 9TO BO3MOXKHO, OPTaHU3ALIMOHHBIX JHArPAMM.

JUnsi HaWIydIIero BOCHPUATHS MaTepuana pPEeKOMEHIYeTCS MUCaTh KOHCIEKT pa30opyYMBBIM
MOYEPKOM U IPUMEHSATH TOJIBKO OOIICTIPUHSATHIC WK MOHATHBIEC JAHHOMY CTYJICHTY COKPAILICHHS.

Kaxnomy cTyneHTy pekoMeHayeTcs pa3padoTaTh MHAWBUIYAIbHYIO CUCTEMY MOHSTHBIX €My
COKpAILICHUH.

IIpy mOAroTOBKE K 3aHATUAM CTYAEHT JOJDKEH IIPOCMOTPETh KOHCIHEKTBHI JIEKUMH WU
IIPAKTUYECKUX 3aHATUH, PEKOMEHJIO0BAHHYIO JINTEPATYpPy O JaHHOU TeME; IIOArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B ciaywae Hanmu4us HEACHBIX MOMEHTOB, TPEOYIOIIMX JIOTMOJIHUTEIBHOTO pa3bsCHEHUS
Iperno/iaBaTesieM, OArOTOBUTh CIIUCOK BOIIPOCOB, KOTOPbIE HEOOX0IUMO OYyJIEeT 3a/1aTh IPENOIaBaTEIIO
Ha CIEAYIOMIeH JIeKIMH WM ONwKalined KOHCYJIbTAallMM, TONBITAThCS HAaWTH OTBETHl Ha
3aTpyIHUTENBHBIE BOIIPOCHI, UCIIOJIb3Ys PEKOMEHYEMYIO JIUTEPATYPY.

[TocTosiHHAsT aKTUBHOCTh Ha 3aHATHSAX, TOTOBHOCTh CTaBUTh M OOCYKIaTh aKTyaJbHbIE
poOJIeMBI Kypca - 3aJI0T YCHEIHONW padoThl U MOJI0KHUTEIBHOMN OI[CHKH.

Pexomenoayuu no ucnonvb306anuio yueobHo-memoouuecko2o KOMIIEeKca OUCYUNIUHDL.

[Tpy M3y4eHUu QUCLUIUIMHBI CTYyI€HTaM PEKOMEHYEeTCsl MOJIb30BAThCS CIEAYIOUIMMH Y4eOHO-
METOJUYECKUMH MaTepHaJaMi: KOHCIIEKTOM JIEKIMM M NPAKTUYECKUX 3aHATUN MO AWCLUIUIMHE,
y4yeOHHKaMH M Y4eOHBIMH TOCOOMSIMH; TOCYAApCTBEHHBIMH CTaHAAPTAMU; TEPHOAMYECKUMHU

U3JaHUSIMH TI0 TEMATHKEC I/ISYIIaCMOfI JUCHOUIINIMHBI, MCTOAMYCCKUMHU PEKOMCHAAUUAMU 110



BBITIOJTHCHHUIO MTPAKTHYECKUX U KYPCOBBIX paboT. PekoMeHIyeMblil MmepedeHb IMTepaTyphl PUBEICH
paboueii mporpamMMe yueOHON JUCITUTUTHHBI (CM. pa3aen 5).

MeToauvecke yKa3aHusl K BBIMOJHEHUIO MPAKTUYECKUX PabOT cofepKaT UCXOJHBIC JaHHbIE,
CoJIep’KaHue U MOPSAO0K BEITIOTHEHUS pa0doT, IPUMEPHI BHITIOTHCHHUS.

[Tonp3ysick METOAMYECKMMH YyKa3aHUSIMU K BBINOJHEHHUIO MPAaKTUYECKHX paboT, cieayeT
u3berarb (HopMaTu30BaHHOTO MOAX0/1a K BBITIOJHEHUIO Pa0OTHI, OCHOBAaHHOTO JIMIIb HA MEXaHUIECKOM
MOJICTAHOBKE 3HAYCHMI CBOETO BapUaHTa 3aJaHHsl B MPUMEPHI BBIOJHEHUs paboT 0e3 MOHMMAaHUS
CYILITHOCTH PacCMaTPUBAEMBIX MPOIIECCOB U AIFOPUTMA peIIaeMoil 3a1auu.

JIJ1st MOATOTOBKU OTYETA K 3aIUTE CIEAYyeT MPOaHATU3UPOBATh PE3yJIbTaThl, COMIOCTABUTH UX C
U3BECTHBIMU TEOPETUYCCKUMHU TIOJOKEHUSMU WM CIPABOYHBIMU JAHHBIMHU, O0OOIIUTH PE3yIbTaThI
UCCJIEIOBAaHUM B BHUJE BBIBOJOB IO pabOTe, MOArOTOBUTH OTBETHl HAa BOMPOCHI, MPUBOJMUMBIC B
METOJUYECKIX YKa3aHHUSIX K BBIMOJHECHUIO MPAKTHYECKUX paboT. OTUeT 3aBepiiaeTcs BBHIBOJAMHU IO
pe3ynbraraM padoTEHI.

[TonHOCTBIO TOATOTOBJICHHBIM W HaJjIekamie O(QOPMIICHHBIM OTYET MPAKTHYCCKON pPadOThI
nepeaaercs s IPOBEPKHU M 3alllMThl MPENOIaBaTENI0, BEAYIIEeMY TPAKTUYECKUE 3aHATUS IO TAHHOMN
JUCLUIIINHE.

Pexomenoayuu no pabome c numepamypoti

PaGoty ¢ muTepatypoii ciieyeT HauuHAThH CO 3HAKOMCTBA CO CITUCKOM PEKOMEHTyeMOi yaeOHOM
JUTEPaATypPHI M0 TUCHUIUTHHE (CM. paszien 5 paboueil mporpaMmbl), B KOTOPOH MEPEUUCIICHBI OCHOBHAS,
JOTIOTHUTENIbHAS U HOPMATUBHAS JINTEPATypa, UHbIE U3JIaHUS, UHTEPHET-PECYpPChl, HEOOXOAUMBIE IS
paboThI HA 3aHATHSIX.

BriOpaB Hy>KHBII HICTOUHUK, CIIEyeT HAWNTH B HEM MHTEPECYIOIIUI pa3ziel Mo OrJIaBICHUIO N
an(aBUTHOMY YKa3aTelto, COMIOCTABUB C COOTBETCTBYIOLIUM pPa3/ielioM COOCTBEHHOTO KOHCIIEKTA.

B ciiydae BOSHHKIINX 3aTpyTHEHUH CIIeIyeT 00OpaTUTHCS K APYTUM UCTOUYHUKAM, T/I€ U3T0KEHHE
MOJKET OKa3aTbCs Ooliee MAOCTYMHBIM. /[l TOMHOTHI WHPOPMAIMM HEOOXOIUMO CTPEMHTHCS
O3HAKOMHUTBHCSI CO BCEMH pPEKOMEHJOBAHHBIMH TMEYATHBIMH W DJEKTPOHHBIMH HCTOYHUKAMU
uH(pOpMAaILIMK B HEOOXOJMMOM [Tl IOHUMAHHS TEMBI TIOJTHOM 00BEME.

Heo0xomuMo OTMETUTH, 4TO paboTa ¢ TUTEpaTypOil HE TOIBKO MOJIE3HA KaK CPENCTBO Ooee
[IyOOKOT0 U3y4eHHUs JTH000H TUCIUILIMHBL, HO U SBJISETCS HEOTHEMIIEMOM 4acThIo MpodeccroHalbHOM
JESTEIIbHOCTH OyIyIIero CreIUuatncTa.

Pexomenoayuu no noocomoske K sx3ameny (3avemy)

[ToaroroBka K sk3aMeHy (3a4eTy) SIBISETCSA 3aBEPLIAIONIMM STAallOM B M3YYEHHUU TUCIUIUIMHBI
(cemectpa). [loAroTOBKY CieayeT HaYMHATH C MEPBOM JEKLUUH U C MEPBOTO MPAKTUYECKOTO 3aHATHS,
MOCKOJIbKY 3HAHUS, YMEHUS U HABBIKU (POPMUPYIOTCS B TCUCHUU BCETO MEPHOJA, IPEAIIECCTBYIOMIETO
3K3aMEHAIIMOHHON CECCUU.

Ilepen cpaueit sk3ameHa (3ayeTa) CTYAEHT MOJDKEH CJaTh (3alllUTUTh) OTYETHI MO BCEM
MPEyCMOTPEHHBIM YY€OHBIM TIAHOM MPAKTHYECKUM padoTaM, cIaTh TECTHI (IIPH HEOOXOIMMOCTH),

KYPCOBYIO paOOTy (MJIM TIPOEKT), €CIIH TaKas MPeayCMOTpeHa yUeOHBIM TIAHOM.



YTOUHUTH BpeMsI U MECTO IIPOBEJEHUS 3K3aMeHa (3aueTa).

[Ipn moAaroTroBke K 5K3aMeHY (3a4eTy) CTYACHTY HE MO3/JHEE 4YeM 3a HENeNIo J0 dK3aMeHa
(3aueTa) pPEKOMEHAYeTCs IMOATOTOBUTH TMEPEUYEeHb HK3aMEHAIIMOHHBIX BOIPOCOB U  KOMILICKT
UCTOYHUKOB JUJISl TIOATOTOBKM OTBETOB Ha SK3aMEHAIMOHHBIE BOIMPOCHL: KOHCIEKT JICKIHH,
pEKOMEH/I0BaHHbIE yueOHbIE TOCOOUS U yueOHO-MeToAnuecKkue Marepuaisl. [Ipu Hannyum nHTEpHET-
UCTOYHUKOB O0OECIIEYHTH JAOCTYI B UHTEPHET U MOJATOTOBUTH CIIMCOK HEOOXOAMMBIX CAMTOB.

[ToaroToBKy K 3K3aMeHy (3a4eTy) HEOOXOAUMO MPOBOAUTH HE MEHEE TPeX-4eThIPEX IOJHBIX
JHell 0e3 CyIeCTBEHHBIX IEPEPHIBOB U OTBICYECHUS Ha TOCTOPOHHHUE TEMBI.

[Tpu cnaue sx3aMeHa (3aueTa) HEOOXOAUMO YUUTHIBATh, YTO IPY OLICHUBAHUM 3HAHHUN CTYICHTOB
IpernoJiaBaTesb pyKOBOACTBYETCS, MPEKIE BCETO, CIACAYIOIUMHI KPUTEPUSMHU:

- IPaBUJILHOCTH OTBETOB Ha BOIPOCHI,

- IOJTHOTA ¥ JJAKOHUYHOCTH OTBETA;

- YMEHHE TOJIKOBATh U MIPUMEHSTh HOPMATHUBHEIC AKTHI;

- CIIOCOOHOCTPH MPABWIBHO KBATHU(PHUITUPOBATH (PaKThl U OOCTOSTEIHCTBA, PA3ACIIATh PHU-

YHMHY U CJICACTBHUS IPOIIecca;

- crocOOHOCTH /1a4M aJCKBAaTHBIX BBIBOJOB M 3aKJIIOUCHUH;

- OPMEHTHUPOBAHNE B HOPMATHUBHO-TEXHUUECKOH JINTEPATYPE;

- JIOTHKa U apTYMEHTUPOBAHHOCTh M3JI0KEHUS;

- KyJIbTypa OTBETA.
VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

JList IpoBeieHUS UCCIIEIOBAHUM, CBSI3aHHBIX C BBIIIOJHEHUEM 3a1aHUs 110 JUCLIUIUIMHE, & TAKKE
JUIE OpraHM3allid CaMOCTOSTENbHOM paboThl CTYAEGHTaM JOCTYIHO cieayloliee J1iabopaTopHOe
000pyI0BaHUE U CHEIMATMU3UPOBAHHbIE ayTUTOPHH, COOTBETCTBYIOLIHE JCHCTBYIOIIUM CAaHUTAPHBIM U
IPOTUBOIOXKAPHBIM HOPMaM, a TaKXKe TPeOOBaHUSAM TEXHUKH 0€30MacCHOCTH MPH MPOBEACHUH YUEOHBIX

U Hay4HO-IIPOM3BO/ICTBEHHBIX PadoOT

HaunmeHnoBanue
000py10BaHHBIX
noMeleHu "

N ITepeyeHb OCHOBHOTO 000PYAOBAHMA
NOMeLIeHHH 1J1s1

CaMOCTOATEJIbHOM
padoThI
IIpumopckuii kpai, . VYuebnas mebenp Ha 18 pabounx mMecT, Mecto npenoaasarens (CTou,
BrnaguBocToxk, CTYJT), KOMIIBIOTED MIPENOIaBaTelIs - IEPCOHANBHBINA KoMIbioTep CS
OpyH3EHCKUH p-H, GRATTAGE M COM J8044 ¢ monutopom Acer V226HQLB;
Pycckuii Octpos, yi1. Tenesuzop LG M-4716 CG — 1 wT.; 9 nepcoHanbHbIX KOMIbIOTEPOB CS

Asixe 1., 1. 10, kopn. L, | GRATTAGE M COM J8044 ¢ monutopamu Acer V226HQLB miis
Ortax 3, aya. L353 CTYJCHTOB;




IIpumopckuit kpai, T.
BnanuBocTOK,
OpyH3EHCKUH p-H,
Pycckuii Octpos, yi1.
Asixe 1., 1. 10, kopm. E,
Ortax 5, aya. E505

MynsTuMeauiiaast aynuropus Ha 20 mocagoyHbIX MECT.

VYuebnas mebens Ha 20 mect, Mecto npenoaBarens (CToJ, CTy). DKpaH
¢ anekrporpuBoaoM 236*147 cm Trim Screen Line (1 m.); [IpoexTop
DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi
(1 w.); [Moacucrema crienanIn3upOBaHHBIX KPETUICHUH 000py10BaHUs
CORSA-2007 Tuarex; [Toacucrema BUIEOKOMMYTallUU: MAaTPUYHBIN
kommytarop DVI DXP 44 DVI Pro Extron; yanunutens DVI no BuToit
nmape DVI 201 Tx/Rx Extron; [Toacucrema aymmokoMMyTaIuu u
3BYKOYCUJICHHUS; aKyCTHUECKasi CUCTEMA ISl TOTOJIOYHOTO MOHTaxa Sl
3CT LP Extron; mudpooii ayauonporieccop DMP 44 LC Extron;
paciupenue st Koutposuiepa ynpasiuenus IPL T CR48.

Jlocka yueHn4eckasi AByCTOPOHHSISI MarHUTHAs, JUIsl TUCbMa MEJIOM U
MapKepoM

[Ipumopckuii kpai, T.
BnaguBocToxk,
OpyH3EHCKUN p-H,
Pycckuit Octpos, yi1.
Asike 1., 1. 10, kopm. L,
Otax 7, ayn. L716

JlabGoparopust BEHTUIISIIUHN U TETUIOTEXHHUKH JKUIKOCTH

Crenn nabopaTOpHBIN HAyYHO-HCCIIEIOBATENBCKUN «TermnoTexHuka
KHUJIKOCTUY»; CTEH]] TA0OPATOPHBINA HAYYHO-HUCCIIEIOBATEIIbCKHIA
«BeHTUIAMOHHBIE CUCTEMBI»

IIpumopckuit kpai, T.
BnanuBocToOK,
OpYH3EHCKUN p-HT. ,
Pycckuii Octpos, yi1.
Asixe, 1, 1. 10, kop. A
(JTur. IT), Otax 10,
ka0.A1002

YnTanbHBIN 321 €CTECTBEHHBIX U TEXHUYECKUX HAYK:

Mono610k Lenovo C360G-i134164G500UDK — 58 mir.
HNuTterpupoBannbiii ceHcopHbiit auctuieit Polymedia FlipBox
Konup-npunrep-1BeTHON ckaHep B e-mail ¢ 4 noTkamu Xerox
WorkCentre 5330 (WC5330C)

[TonmHouBeTHBIN Konmup-nipuHTep-ckanep Xerox WorkCentre 7530
(WC7530CPS)

PaGouue MecTa 1J1s1 10l ¢ OrpaHHYEHHBIMH BO3MOKHOCTAMH
3A0POBbSI OCHAIICHBI TUCIIICIMHU U puHTepamu bpaiins; o0opynoBaHbL:
MOPTATUBHBIMU YCTPOMCTBAMU JIJIs1 YTCHUS TUIOCKOTIEYaTHBIX TEKCTOB,
CKaHMPYIOIMH ¥ YUTAIOMINMH MAlIMHAMH BHICOYBEICUHUTENIEM C
BO3MOKHOCTBIO PEryJISILIUHU IIBETOBBIX CIIEKTPOB; YBEIMUNBAIOIIUMHU
HJICKTPOHHBIMH JYIIAMHU H yAbTPAa3BYKOBBIMH MapKUPOBIIUKAMHU

IIpumopckuit kpai, T.
BnaguBocToOK,
OpYH3EHCKUN P-HT. ,
Pycckuii Octpos, yi1.
Asixe, 1, 1. 10, kop. A
(JTur. IT), OTax 10,
ka0.A 1042

YuranbHbIN 3a71 NEPUOAUYECKUAX U3TAHUN:

Mouno6nok Lenovo C360G-134164G500UDK — 5 .
Konup-npunrep-1BeTHO! ckaHep B e-mail ¢ 4 oTkamu Xerox
WorkCentre 5330 (WC5330C

[Ipumopckuii kpai, T.
BnaguBocToxk,
OpyH3EHCKHUM p-HT. ,
yi. Aneyrckas, 1. 650,
Otax 2, 3m.203

YHuUBepcaabHbIA YATAIBHBIN 3aJ1:

Muoro¢pyHkunoHansHoe ycTpoiictBo (MDY)

Mono6nok Lenovo C360G-134164G500UDK

[lepconasibHbIE CUCTEMBI JI1 YUTAIBHBIX 3aJI0B TEpMHUHANIA — 12 MIT.
Pabouee mecto mis menua-3aina HP dc7700 — 2 .

[lepcoHasibHBIE CUCTEMBI JUIsl MEIMa-3aj1a B KOMIUIEKTE - 7 IIT.

[Ipumopckuii kpai, T.
BnaguBocToxk,
OpyH3EHCKHUM p-H T. ,
yi. Aneyrckas, 1. 650,
Otax 3, 3m.303

UuTanbHbIN 3aJ1 pEAKUX U3JAHUMN:

HCpCOHaJIBHI:IC CUCTCMBI OJId YUTAJBbHBIX 3aJI0B TepMI/IHaJIa
- 61mIT.

IIpoekrop

DKpaH

IIpumopckuit kpai, T.
BnanuBocToOK,
OpYH3EHCKUN p-HT. ,
yi1. Aneytckas, 1. 650,
Ortax 3, 3m.411

3aJ1 OCTyMa K 3IEKTPOHHBIM pecypcam:
IlepconanbHbIE CUCTEMBI JIUIS1 YATAIbHBIX 3aJI0B TEpMUHaNIA — 15 mrT.




B nemnsx obecrieueHus CrielMagbHBIX YCIOBUI 00yueHHsI MHBAJIUAOB U JIUI] C OTPAHUYECHHBIMU
BO3MOXHOCTSIMH 3/10p0Bbsi B JIBDY Bce 31anus 000pyA0BaHbI TaHIyCaMU, TUPTaAMHU, TIOAbEMHUKAMH,
CHELMATM3UPOBAHHBIMA ~ MECTaMH, OCHAIIEHHBIMH  TyaJleTHBIMH  KOMHAaTaMHu, TaOJIU4KaMu

UH(POPMAIMOHHO-HABUTALIMOHHOM MOIICPIKKH.



IIpunoxenne 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUHCKOM ®EJEPALIMM
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIETO OOpPa30BaHHUs

«/lanbHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS IIKOJIA

YYEBHO-METOJANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCSA

Mexanuka Jbnjaa

HalpaBJICHUE MTOATOTOBKU
08.04.01 CtpoutenbcTBo
MarucTepckas mporpaMmma

«enbpdoBoe u MpUOPEKHOE CTPOUTETHCTBO

BaaauBocTok
2017



Inan-rpaguk BHINOJHEHUS CAMOCTOSATEILHOMH PadoThI N0 JUCHUILIIMHE

Ne JlaTa/CpOKH BBIIOJHCHHS Bug camocrosrenbHoM Hopwmsbt ®dopma
n/m paboTsI BPEMEHH Ha | KOHTPOJIA
BBITIOJTHCHHC
1 | Pasnmen I ®usuka npaa [ToaroToBka K 3aHATHIO 4 YO-1,
[loaroroBka mokiana mo 5 YO-3
TeMe pedepara I1P-4
KoncnextnpoBanue 1 [1P-7
2 | Pazgen Il Bo3aeiicTBue bJia HA COOPYKEHUS IToaroroBka x 3aHITHIO 4 VO-1,
KOHTHHEHTAJIBHOI'O Iejib(ha IMoaroroBka foKIiIaaa Imo 5 YO-3
TeMe pedepara I1P-4
KoncnektupoBanue 1 [1P-7
3 | Pazgen III JlenoBeie Harpy3ku u Bo3neictBus | Kypcosas pabora 10 I1P-15
Ha COOPY’KEHHUS! KOHTHHEHTAIBFHOTO TIeNb(ha
4 | Paznen IV ®u3nko-MexaHM4yecKue CBOMCTBA IToaroroBka K 3aHITHIO 4 YO-I,
JIbAA IToaroroska mokiana o 8 YO-3,
Teme pedepara I1P-4
Koncnekxtnposanue 1 [1P-7
5 | Pasmen V — UHKeHEPHBIH SKCIIEPUMEHT Pacuerno-rpadudeckas 10 I1P-15
pabora
KoncnektupoBanue 1
[ToaroroBka K 5k3aMeHy (3a4eTy) 36
HNTOI'O: 90

PEKOMEHJIAIIMHA IIO CAMOCTOSTEJBbHOMN PABOTE CTYJIEHTOB

MeToauyeckne peKOMEHAUMHU 110 HAITUCAHUIO U 0(pOPMJICHUIO pedepaTa

Pedepar — TBOpueckas NeATENPHOCTh MAaruCTpaHTa, KOTOpask BOCHPOHM3BOIMUT B CBOECH CTPYKType
HAay4YHO—VUCCIIEI0BATENIbCKYIO JISITENIBHOCTD 0 PELIEHHI0 TEOPETUUYECKUMX W MPHUKIAJHBIX IpoOieM B
ONpeNeNIEHHOW OTpacid HAydyHOTO 3HaHUs. B cuimy 3toro KypcoBas paboTa SIBISIETCS BaKHEHILEH
COCTaBIISIIONIEH yueOHOro Mpolecca B BBICIIEH IIKOJIE.

Pedepar, sBissach MOEIbI0 HAYYHOTO UCCIIEI0BaHMS, IPEICTABIIAET COOON CaMOCTOSATENIBbHYIO
paboTy, B KOTOpPOW MAarucTpaHT, aCHUPAHT, COMCKATENb, PEUIaeT MpoOJIeMy TEOPETHUECKOTO WIIH
IIPAKTHUYECKOI0 XapakTepa, IMPUMEHss Hay4Hble IPUHLUIBLI U METOAbl JaHHOW OTPAaciaud HAYYHOI'O
3HaHUs. Pe3ynpTar AaHHOrO Hay4HOTO IOMCKa MOXKET 001ajgaTh HE TOJBKO CyOBEKTHMBHOM, HO U
O00BEKTHBHON Hay4YHOW HOBU3HOM, W MO3TOMY MOXET OBITh MpEICTaBJICH A 00CYKACHUS HAaydHOU
OOIIECTBEHHOCTH B BU/I€ HAYYHOTO JOKJIAa WA COOOICHUsI HA HAyYHO-TIPAKTUYECKON KOH(pEPEHIINH,
a TaK)Ke B BUJIC HAYYHOU CTaTbH.

Pedepar BbIMONHAETCS TMOJ PYKOBOJACTBOM HAyYHOI'O PYKOBOAMUTENS M TMPEAINoaraet
npruoOpeTeHne HaBBIKOB MOCTPOSHHS A€TIOBOTO COTPYAHUYECTBA, OCHOBAHHOTO HAa 3TUYECKUX HOpPMAax
OCYILECTBJICHUsS] Hay4HOH aedrenbHOCTU. LleneycTpeMia€HHOCTb, MHUIIMATUBHOCTh, OECKOPBICTHBIN
NIO3HABATENBbHBIM WHTEPEC, OTBETCTBEHHOCTh 3a PE3yJbTAaThl CBOMX JACUCTBHUM, NOOPOCOBECTHOCTD,
KOMIIETEHTHOCTh — KauecTBa JHMYHOCTH, XapaKTEepHU3YIOIIMe CyObEeKTa Hay4dHO-HCCIeN0BaTEIbCKON
JESATEIIBHOCTH, COOTBETCTBYIOIIEH HcalaM U1 HOPMaM COBPEMEHHON HAYKH.

Pedepar — 31O camocTosTenbHas ydeOHass M Hay4YHO-HCCIENOBATElbCKas JEATEIbHOCTh

MarucTpaHTa, aclUpaHTa U  couckarens. HaydHbli  pyKOBOIWTENb  OKa3blBacT  IOMOLIb



KOHCYJBTATHBHOTO XapaKTepa U OIEHUBAET MPOIECC U Pe3yIbTaThl AeITeNbHOCTH. OH MPEIOCTABIISICT
MPUMEPHYIO TEMaTUKY pedepaTUBHBIX pabOT, YTOUHSET COBMECTHO C MarCTPaHTOM IPOOJIeMy U TEMY
WCCJICIOBAHMSI, TOMOTAeT CIUIAHUPOBATh U OPraHU30BaTh HAYYHO-UCCIIEIOBATENBCKYIO JICSITEIBHOCTD,
Ha3HA4YaeT BpeMsl M MUHUMAIbHOE KOJIMYECTBO KOHCYJIbTalmii. Hay4dHbIll pyKOBOAWTENh MPUHUMAET
TeKCT pedepaTta Ha MPOBEPKY HE MEHEE YEeM 3a JIECATh AHEH JI0 3alUTHI.

TpamuIoHHO CHOXWIACh OMNpeAeNieHHas CTPYKTypa pedepara, OCHOBHBIMHU DJIEMEHTAMHU
KOTOpPOM B TMOPSAJKE HX PACIOJIOKEHUS SBIAIOTCS cleayromue: TUTyAbHBIM JUCT; - 3aJaHue; -
Ornasnenne; - [lepedeHb yCIOBHBIX 00O3HAYECHHI, CHMBOJIOB M TEPMHUHOB (€U HEOOXOAMMO); -
Brenenue; - OcHoBHas 4acTh; - 3akioueHue; - CIUCOK UCIOIb3yeMOM TuTepaTypsl; - [Ipunoxenus.

Ha TuTynpHOM nUCTE yKa3bIBalOTCS: ydyeOHOE 3aBeleHHE, BBIMYCKaomias kadeapa, aBTOp,
Hay4YHBIA PYKOBOAMUTENH, TEMA UCCIIEJOBaHMsI, MECTO U I'OJl BHINOJIHEHUS pedepara.

Haspanne pedepara M0DKHO OBITH IO BOZMOKHOCTH KPATKHM U TIOJHOCTHIO COOTBETCTBOBATH
€€ COIEPKaHUIO.

B ornaBneHunm (comepaHWW) OTpa)kalOTCS Ha3BaHUS CTPYKTYPHBIX dYacTtel pedepata u
CTpaHUIIbI, HA KOTOPBIX OHU HaxoasTcs. OrliaBiIeHue Me1ecoo0pa3Ho pa3MEeCTUTh B Hadaje padoThl Ha
OJHOM CTpaHULE.

Hanmuume pa3BepHyTOro BBeACHHUS - OOs3aTenbHOE TpeOoBaHWe K pedepary. HecmoTpst Ha
HEOOJIBIION 00bEeM 3TON CTPYKTYPHOUH YACTH, €r0 HAMKMCAHWE BBI3BIBACT 3HAYUTEIHHBIC 3aTPYAHCHHUS.
OnHako UMEHHO Ka4eCTBEHHO BBIIIOJIHEHHOE BBE/ICHUE SBISICTCS KIIFOUOM K IIOHUMAHUIO BCEH paboTHI,
CBUJIETEIBCTBYET O MPOPECCHOHATU3ME aBTOPA.

Takum 00pa3oM, BBEJCHHE — OYEHb OTBETCTBEHHAas 4acTh pedepara. HaumHaThCsS MOIKHO
BBEJICHHE C OOOCHOBaHWsS aKTyallbHOCTH BHIOpaHHOW Tembl. B mpumeHeHWHm K pedepary MOHSITHE
«aKTyaJbHOCTb» MMEET OJHY ocoOeHHOcThb. OT TOro, Kak aBTOp pedepara ymeeT BbIOpaTh TEMy U
HACKOJIBKO TPaBWJIBHO OH 3Ty TeMY IOHHMMAaeT W OIICHWBAET C TOYKH 3PCHHUS COBPEMEHHOCTH H
COIIMANILHOM 3HAYMMOCTH, XapaKTePU3yeT €ero HaydyHyI 3pelioCTh U  MPOPECCHOHATHHYIO
MOJITOTOBJICHHOCTbD.

Kpome 3T0T0, BO BBEIcHUM HEOOXOAMMO BHIUJICHUTHh METOJIOJOTHYECKYI0 0a3y pedepara,
Ha3BaTh aBTOPOB, TPYIbl KOTOPHIX COCTABUJIU TEOPETUUECKYIO OCHOBY ucciiemoBanus. O030p
JUTEpaTyphl MO TEME JOJKEH MOKa3aTh OCHOBATEIbHOE 3HAKOMCTBO aBTOpa CO CIEIHaJIbHOM
JUTEPATypoOl, €ero yMEHHE CHUCTEeMaTU3UPOBATh HCTOUYHHKH, KPUTUUYECKH HX paccMaTpUBATh,
BBIJICTIATH CYIIECTBEHHOE, OMPEALIATh TJIABHOE B COBPEMEHHOM COCTOSSHUU U3YYEHHOCTH TEMBI.

Bo BBeneHNN oTpakaroTcs 3HaU€HUE U aKTyalTbHOCTb U30paHHON TEMBbI, OIPEIENIAIOTCS 0ObEKT
U TIPEJIMET, LIeJb U 33/1a4H, XPOHOJOTUIECKUE PAMKH UCCIICTIOBAHUS.

3aBepIiaeTcst BBeICHNUE U3I0KEHUEM OOIIMX BHIBOJIOB O HAYYHOU U MPAKTHYECKON 3HAUUMOCTH
TEMBI, CTETICHH €€ U3YUEHHOCTH U 00€CIIEYeHHOCTH UCTOYHUKAMHU, BBIABM)KEHUEM THIIOTE3bI.

B oCHOBHOIf YacTH U3Naraercs CyTh MPOOJIEMBI, pACKPBIBACTCS TEMa, OMPEACTISETCS aBTOPCKAs
MO3UIMS, B KA4YeCTBE apryMeHTa W JUIS WUIIOCTPAIMi BBIIBUTA€MBIX TOJIOKCHHHA TPUBOIUTCS

dakTuueckuil mMarepuan. ABTOPY HEOOXOAMMO MPOSIBUTH yYMEHHUE TMOCIEA0BATEIBHOIO H3JI0KEHUS



MaTepuaia mpyu OJHOBPEMEHHOM ero aHanuse. [IpeanoyTenne npu 3ToM OTIaeTCs TTIaBHBIM (akTam, a
HE MEJIKUM JIETaJISIM.

Pedepar 3axaHumBaeTCs 3aKITIOYUTENLHOM YaCcThIO, KOTOpas Ha3bIBaeTCs «3akioueHuey. Kak u
BCSAKOE 3aKJIIOUCHHE, 3Ta 4acTh pedepara BBIIOIHAET POJb BHIBOJA, OOYCIOBIEHHOTO JIOTMKOU
MIPOBEICHUS UCCIIEAOBAHUS, U MPEJICTABIISICT COOOM CHHTE3 HAKOIJIEHHON B OCHOBHOW YacTH HayYHOU
uHpOpMalMKu. DTOT CHHTE3 — IOCJIEI0BATEILHOE, JIOTUYECKH CTPOMHOE H3II0KEHUE IMOJYYeHHBIX
UTOTOB W WX COOTHOIICHHWE C OOIIel IeNbl0 W KOHKPETHBIMH 33/ladaMH, IOCTABICHHBIMH U
c(hOopMyJIMPOBAHHBIMU BO BBEACHUU. FIMEHHO 3/1€Ch COIEPKUTCS TaK Ha3bIBAEMOE «BBIBOJIHOE) 3HAHUE,
KOTOpOE SIBIISICTCS. HOBBIM IO OTHOIICHHIO K WMCXOJHOMY 3HAHHIO. 3aKIIOYCHHE MOXKET BKIIOYAThH
NPEUIOKEHUST TMPAKTHYECKOTO XapakTepa, TEM CaMbIM, TOBBIMIAsS I[EHHOCTh TEOPETHYECKHIX
MaTepuasoB.

B 3akmtouenue pedeparta JOMKHBI OBITH: a) MPEACTABICHBI BRIBOJBI IO UTOT'aM MCCIICOBAHNUS,
0) TeopeTWyeckas W TpaAKTUYECKash 3HAYMMOCTh, HOBHM3Ha pedepaTa; B) yKazaHa BO3MOXKHOCTH
MPUMEHEHHUS PE3yJIbTaTOB UCCIIEI0BAHUS.

[Tocne 3akiaO4eHUs TNPHHATO MOMEMAaTh OuOIHOrpaduMuecKuil CIUCOK HCIIOJIb30BAaHHON
JUTEpaTyphl. DTOT CHHCOK COCTAaBISIET OAHY M3 CYIIECTBEHHBIX YacTe pedepara U OTpakaeT
CaMOCTOSTENIbHYIO TBOPUYECKYIO pabOTy aBTOpa pedepara.

CHuCcoK HCIIOIh30BAHHBIX UCTOYHUKOB MTOMEIIASTCS B KOHIIE PaboThl. OH oopMIIsSeTCs WK B
andaBUTHOM MOpsike (M0 (aMUIHK aBTOPA WJIM HA3BaHWsI KHUTH), WM B TIOPSIKE MOSBICHHS CCHUTOK
B TEKCTE MUChbMEHHOU paboThl. Bo Bcex ciyyasx ykas3blBalOTCs MOJHOE Ha3zBaHuEe padoThl, paMuiIuu
ABTOPOB WJIU PEAAKTOpA U3AAHUS, €CJIM B HAMMMCAHUN KHUTH Y4aCTBOBAI KOJUIEKTUB aBTOPOB, TAaHHBIC O
YHCJie TOMOB, HA3BaHKUE TOPOJA U U3/IaTEIhCTBA, B KOTOPOM BBINIA paboTa, o/l U3aHUs, KOJTHIECTBO

CTpaHHMII.

MeToanyeckue peKOMeHIAMH 1O MOATr0TOBKE JOKJIa1a

Jlokmaa cTyaeHTa - 3TO CaMOCTOATENbHAs paboTa Ha TeMy, MPEIIOKEHHYIO MPENnoaaBaTeieM
(rema MoOXeT OBbITH BbIOpaHAa M CTYIEHTOM, HO OO0S3aTENbHO JOJDKHA OBITH COrJlacoBaHa C
npenonasarenieM). Llenp nokimaza COCTOUT B Pa3BUTHH HABBIKOB CAMOCTOSITEILHOTO TBOPYECKOTO
MBIIIJICHUS ¥ TUCBMEHHOTO U3J10’KEHHSI COOCTBEHHBIX MBICIIeH. [loiroToBKa OKIaAa TO3BOISET aBTOPY
HAYYUTHCS YETKO U TPAMOTHO (JOPMYITHPOBATH MBICIIH, CTPYKTYPUPOBATH HHPOPMAITUIO, UCIIOJIB30BATh
OCHOBHBIE€ KaT€rOpUU aHAJIN3a, BBIACIATh IPUUMHHO-CICACTBEHHBIE CBA3U, UJUTIOCTPUPOBATH MOHITHS
COOTBETCTBYIOIIUMH IPUMEPAMHU, APTYMEHTHPOBATh CBOU BBIBOJIbI; OBJIAIETh HAYYHBIM CTHUJIEM PEYH.

JIoknag JOIDKEH CONep)KaTh: YETKOE HM3JI0KEHHE CYTH TMOCTaBICHHOW MPOOJIEMBI, BKIIOYATH
CaMOCTOSITENIbHO TPOBEJICHHBIA aHadW3 »JTOW MpoOJIEMBI C HCIONB30BAaHHEM KOHIICTIUNA U
AHAJIMTHYECKOTO MHCTPYMEHTapHsi, pacCMaTpMBaeMOro B  paMKaxX JUCIHUIUIMHBI, BBIBOJBI,
00001aroe aBTOPCKYI0 TO3UIIMIO M0 IMOCTABIEHHOUW mpobiieme. B 3aBUCHMOCTH OT crielupuKH
BBIOpAHHOW TEMBI JOKIAIbl MOTYT 3HAYUTENbHO nuddepeHmpoBaThcs. B HEKOTOPHIX CiIydasx 3TO

MOJKET OBITH aHaIu3 HUMCIONINXCA CTAaTHCTHYCCKHX JAaHHBIX IIO H3yqaeM0171 HpO6J’I€MC, aHaJIu3



MaTepHaJIoB U3 CPEACTB MAaCCOBOM MH(OPMAIIUU U NCTIOIB30BAHUEM U3Y4aeMBIX MOJIETICH, TOAPOOHBIN
pa3bop NpeaoKEeHHOH 3aJjauu ¢ pa3BEPHYTHIMH MHEHUSMU, IOJ00DP U ETaJIbHBIA aHAINU3 IPUMEPOB,
WITIOCTPUPYIOIIUX MTPOOIEMY H T.1.

Crpykrypa noknaja:

- TuTynbHBIN JTUCT;

- BBenenue - cytb u 000CHOBaHHE BBHIOOpA JAHHOM TEMBI, COCTOMT M3 psijia KOMIIOHEHTOB,
CBSI3aHHBIX JIOTUYECKU U CTUIIMCTUYECKH;

- Ha »TOoM »3Tame ouyeHb BaXHO MpPABUIBHO CGHOPMYIHPOBATH BOMNPOC, HAa KOTOPBIA BbI
coOupaeTech HAMTH OTBET B XOJI€ CBOETO UCCIIECIOBAHUS;

- OCHOBHAsl 4acTh - TEOPETUYECKHE OCHOBBI BHIOPAHHOI MPOOJIEMBI U U3JI0)KEHUE OCHOBHOTO
BoMpoca. JlaHHas 4acTh NpeArnonaraeT pa3BUTHE apryMEeHTAlK 1 aHajIu3a, a TakKe 00OCHOBAHUE UX,
UCXOJS W3 HMMEIOIIUXCS JaHHBIX, APYTHX apryMEHTOB W MO3MLIMHA IO 3TOMYy Bompocy. B stom
3aKJII0YaeTCsi OCHOBHOE COJIEpXKaHME JOKJIaJa M 3TO MPEACTaBIAeT cOO00H TIJIaBHYIO TPYAHOCTb.
[TosTOoMy, GonblIIOE 3HAYEHNE UMEET CTPYKTYpPUPOBAaHHE apryMEHTAllMH; UMEHHO 3/1€Ch HEOOXOIUMO
000OCHOBaTh (JIOTMUECKH, HWCHOJb3ysd JaHHbIE WM CTPOTHUE PACCYXKICHHSA) MpengaraeMyro
apryMeHTanuio/ananus. Tam, rjae 3To HeoOX0MMO, B KaUeCTBE aHATUTHUECKOTO HHCTPYMEHTa MOXKHO
WCITOJIH30BaTh TpauKu, AUArPaMMBbI U TAOJTUIIBI.

- 3akiroueHue - 00001IeHNs U apTyMEHTHPOBAHHBIEC BBIBOJIBI IO TEME C yKa3aHHEM 00JacTu ee
IpUMEHEHHUA U T.1. [1oABITOXKUBAET NOKIAL WIN €II€ pa3 BHOCUT MOSICHEHUS, TOAKPEIUISET CMBICI, U
3HAYEHUE U3JI0)KEHHOTO B OCHOBHON 4acTH. MeTo/ibl, pEKOMEHIyeMbI€ Il COCTABJICHUS 3aKIIIOYCHUS:
MOBTOPEHME, WILTIOCTpALMsl, LIUTaTa, BIIEUATIISAIONIEE YTBEP)KIEHUE. 3aKIOUEHHE MOXKET COJEp)KaTh
TAKOH OYEHb BaXXHBIH, AOIOJHAIOIIMN AJIEMEHT, KaK YKa3aHME Ha MPUMEHEHHE (MMIUIMKAIUIO)
UCCIIEI0BaHMs, HE UCKIIF0Yasl B3aUMOCBA3H € APYTUMHU IIPOOIEMaMH.

I[oxnaz[ CTYACHTA CJICAYCT COIMMPOBOXIATH MPC3CHTAITMOHHBIMU MaTCpUAJIaMH.

MeToan4yeckue peKOMeHAAMH 110 MOATr0TOBKE MYJIbTHMEAUA MPE3eHTANNH

1. IlepBslii caiig JODKEH coaepkaTh Ha3BaHue Aokiaana, @O u koopauHaThl (HOMEP TPYIIIILI,
HaIpaBJIEHUE [TOATOTOBKH, aJIpeC JIEKTPOHHOM IOUTHI) BHICTyHaroLEero. Kakaplii ciaii 10J5KeH UMETh
3aroJIOBOK M OBITh POHYMEPOBaHHBIM B (hopmare 1/11.

2. TlpesenTanus BeinosHseTcs B mporpamme MS PowerPoint.

3. Ilpe3eHTanyst HAUMHAETCS C AHHOTALMM, TJI€ HA OTHOM-/IBYX CJIali/jlaX 1aeTcsl IPEACTABICHHE,
0 4eM moiizner peus. bonbinas yacTs npeseHTanuil TpeOyeT oriameHus: CTpyKTYphl HIIA €€ COIeP KaHMUsL.

4. TlpeseHTanus He 3aMEHSET, a JONOJIHAET Aokiala. He Hajgo nucatek Ha cnaiijax To, YTO MOKHO
CKa3aTh CJIOBAMH.

5. OnTumanbHas CKOPOCTh MEPEKIIOYEHUs — OAWH ciaia 3a 1-2 MuHyTHL. s KpaTKux
BBICTYIUICHUH JIONYCTUMO JBa cjaiija B MUHYTY, HO He Obictpee. CiymaTend JOJDKHBI YCIIETh
BOCTIPHHSTH UH(POPMALIUIO U CO claia, ¥ Ha cIyX. «Y HUBEpCalIbHAasD» OIICHKA — YUCIIO CIaliJOB PaBHO

MMPOAOJIKUTCIIBHOCTHU BBICTYIUICHUA B MUHYTAax.



6. Pasmep mpudTa OCHOBHOTO Tekcta — He MeHee 186pt, 3aromoBku > 32pt. HaumbGonee
YUTAOCIBHBIM U TPATUIIMOHHO UCTIOJIB3YEMBIM B HAYYHBIX HCCIIeAoBaHUAX siBIsieTcs Times New Roman
. Heo6xommumMo ohopMItsiTh Bce craiiibl B €IMHOM CTHIIE.

7. 1Ipn MOArOTOBKE MPE3EHTALMU PEKOMEHAYETCS B MAKCUMAJIBHOM CTENEHU HCIOJIb30BaTh
rpaduKu, CXEMbI, JUATPAMMBI B MOJICJIM C UX KpaTkuM onucaHueMm. dororpadvu U pUCyHKH JETar0T
npencTaBisieMyto nHpopmanuio 0osiee UHTEPECHOW U MOMOTAIOT YIAEpKUBATh BHUMAaHUE ayJUTOPHH,

AaBasi BOBMOXXHOCTD AACHO MOHATH CYTh IpCAMCETA.

MeTtoauveckue peKOMeHAAlH 110 MOATOTOBKE KyPCOBOil padoThI

Brinonnenue KypcoBoii — 0JJHa U3 OCHOBHBIX (DOPM CAMOCTOSITENIFHOTO U3yYSHHS CTYJCHTaMHU
JTUCHUIIIMHBL. JTa ¢opMa paboOThl CHOCOOCTBYET TIyOOKOMY OCBOCHHMIO Yy4e€OHOTO MaTepHaa,
3aKpEIUICHUIO 3HAHUH M0 OTAEIBHBIM BOIIPOCAM M TeMaM Kypca, MPUOOPETEeHUI0 HaBBIKOB PabOTHI €
HaYYHBIMH HCTOYHUKAMH, CIIEUUAIBHOW M HOPMATHBHOM JMTEPAaTypod U B IIEIOM — IOATOTOBKE
CHEIMAJIMCTOB, O0JaJAIONINX KYJIbTYpOH MBIIUICHUS, 3HAIOMIUX €ro OOIIHe 3aKOHBI, CIIOCOOHBIX B
NUCbMEHHOW U YCTHOH (popMe IpaBUIbHO 0()OPMHUTD €r0o pe3yabTaThl.

KypcoBast paboTa sBIsIeTCS caMOCTOSITEIbHON paboTo# CTy/IeHTa, MOATOTOBICHHONW Ha OCHOBE
M3YYEHHUs HAyYHBIX CTaTell U HOPMATHUBHOW JHUTEpaTypbl B 0OJIACTH pacyuera JIEOBBIX HArpy3oK Ha
COOPY’KEHHSI KOHTUHEHTAJILHOTO 1IeNbda.

B xypcoBoii paboTe 10KeH OBITh HCUEPIIBIBAIOIIE U3JI0KEHBI HOPMAaTHBHBIE METOAMKH pacyera
JIETOBOM HArpy3KH B COOTBETCTBUU C 3aJaHHOM TEMOM, MOJYYEHbI 3aBUCUMOCTH JIEIOBOM Harpy3Ku OT
BXOJIHBIX MAapaMETPOB pACUYETHBIX METOJUK, OTPaKEHbl MHEHHsSI M pe3yJabTaTbl HCCICIOBAHUMN
NepeOBbIX HAYYHBIX LIKOJ 10 TeMe, MTOKa3aHa MPaKTHKa MO MPUMEHEHHUI0O HOPMATUBHBIX METOIUK B
COOTBETCTBUU C TEMOU pabOTHI.

O6beM KypcoBoii paboTel — 15-20 cTpaHUI] MAITMHOMUCHOTO TEKCTA.

IlocnedosamenvHocmy Hanucanus Kypcoeou pabdomsi BKIIOYACT, KaK MPABUIIO, CIEAYIOIINE
STamnbl: M3y4yeHHE HOPMATUBHOM JMTEpaTypbl, aHAIUTUYECKUH 0030p HAYYHBIX U CIELUATIBHBIX
UCTOYHHUKOB T10 33J]aHHON TeMe, COCTaBJICHHE IIIaHa UCCIIEIOBAaHUS U HAIMCaHUe CaMOi paboTHI.

Ocoboe BHHMMaHHEe HEOOXOAMMO OOpaTUTh Ha H3yYCHHE PEKOMEHJIOBAHHOM Hay4YHOIl
JUTEpaTyphl, U3I0XKEHHE CHOPHBIX TOYEK 3pEHUsl MO paccMaTpuBaeMbIM Bompocam. Ilpu sTtom He
ClieZlyeT OTpaHWYMBATHCA OAHMM-ABYMs HaubOosee MOAXOIAIMIMMU HCTOYHMKamMH. Heobxomumo
YYUTHIBATh BO3MOXHBIC PAa3IMuMs B MOJAXOJA€ K IpoOjemMe pa3HbIX aBTOPOB, IIKOJ, HAlpaBlICHHH,
MPOCIIEINTh, KAK U3MEHSJIOCh PACCMOTpPEHUE JaHHOU MpoOemMbl XpoHosioruyecku. [Ipu 3ToM Hy)XHO He
TOJIBKO KOHCTaTUPOBATh HAJIMYUE PA3IUYHBIX MHEHHI, HO U TIONBITATHCA BBICKa3aTh CBOE CYKIAECHHE I10
CIIOPHBIM MOMEHTAM.

B crpykType paboThl cienyeT BBLACIUTH CIEAYIOIIME pa3JeNbl: BBEJICHUE, H3JI0KEHHUE
HOPMATHUBHBIX METOAMK pacueTa JIeJJOBOW Harpys3Kd, COCTAaBJICHHE IJIaHAa pacyeTa, CPaBHUTEIIbHBIN

dHaJIN3 TOJIYYCHHBIX PC3YJIbTATOB, OILCHKA I/ICCJIC,Z[OBaHI/Iﬁ 1o 3aHaHHOﬁ TEMEC, 3aKIIYCHUC



(oOcyxeHne pe3ynbTaToB pacyeTa U MaTepUaIoB aHATMTUYECKOT0 0030pa), CIMCOK UCTIOIb30BAHHBIX
HCTOYHUKOB U JIUTEPATYPHI.

3awuma Kypcosoti pabomwi. I'maBHOe TpeOOBaHUE, NPEABABIIEMOE K KypcoBOW pabote
CaMOCTOSITEJIBHOCTb €€  BBINIOJHEHUS. MeEXaHMYeCcKH IepenucaHHas ¢ PEKOMEHI0BAaHHOIO
JUTEPaTypHOTO0 HCTOYHHMKA O€3 TBOpUYECKON mepepaboTKH, JHIIEHHAas CYyObEKTHUBHOI'O OCMBICICHHS
paccMaTprBaeMBIX BOIIPOCOB KypcoBas paboTa He MOXKET OBITh JOMYIIICHA K 3aIlIHTe.

[Tocne HammcaHusi KypcoBas paboTa MpeacTaBisieTcss Ha Kadeapy Uil peleH3UpPOBAHUS.
JlonyiieHHas K 3aIiuTe, OHa BO3BPAIIACTCS CTYACHTY BMECTE C 3aMEYaHUSIMH, KOTOPbIE TOJKHBI ObITh
UCTIPABJICHBI JI0 €€ 3aIUThl. 3aluTa paboTy BBINOJIHACTCS HAa OCHOBE IPEJCTABICHHUS MaTepUAJIOB B
BU/JIE 3JIEKTPOHHOM MpPE3EeHTaLUH.

B xone 3amuThl CTYAEHT KpaTKO HM3jaraeT coiepxaHue padboThl U (HOpMYyIHpPYEeT OCHOBHBIE
BBIBOJIbI, B YHCJIE€ KOTOPBIX MOTYT OBITh MPEIIOKEHUS 10 COBEPIIEHCTBOBAHUIO HOpPMAaTHBHBIX. [1o
pe3yabTaTaM 3allUThl BBICTABIseTCA JU(QepeHIIMPOBaHHAS OLEHKAa MO0 NATHOAIBHON CHCTEME.

CTyneHTsl, He 3alIUTHBIINE KYPCOBYIO padOTYy, K C1aye 3K3aMeHa He JTOMMYCKaloTCs.

Kputepun onenkn KypcoBoi padorsl

v' 100-86 06amIoB BBICTABIAECTCHA, €CAM CTYAEHT/TPyINA BBLIPA3MIM CBOE MHEHHME IO
chopMyIMpPOBaHHOW TpobIeMe, apryMEHTHPOBAJIM €ro, TOYHO OIpPENEIUB €€ COJACpKaHHEe U
cocrapisrone. [IpuBeneHbl JaHHbIE OTEUYECTBEHHOM M 3apyOeHOM JHMTEpaTyphl, CTATUCTHYECKUE
CBe/leHUs, HMH(pOpMaLus HOPMAaTHBHO-NPAaBOBOro Xxapakrtepa. IIponeMoHCTpUpOBaHO 3HaHME U
BJIaJICHHE HAaBBIKOM CAMOCTOSITENIbHON MCCIIeI0BATEIbCKON PaOOTHI IO TEME UCCIIEIOBAHUS; METOIaMHU
U TIpUEMaMH aHaJN3a MEXTyHAPOAHO-TIOIMTHYECKON MPAaKTUKU. DaKTUYECKUX OIMOOK, CBSI3aHHBIX C
IOHUMaHHUEM NPOOJIEMBI, HET

v' 85-76 - GamwioB - paboTa CTYICHTA/TPYIIBI XapaKTEPU3YETCs CMBICIOBOM IIEIBLHOCTHIO,
CBSI3HOCTBIO U TOCJIEIOBATEIBHOCTHIO M3JIOKEHUS; JOMyIIeHo He Gojee 1 ommOku mpu 0OBSICHEHUN
CMBICJIa WM colepkaHus IpoOaemsl. [l aprymMeHTaluy HpPUBOAATCS JaHHbIE OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB. IIpoIeMOHCTPUPOBAHBI UCCIIEAOBATEILCKUE YMEHHSI U HAaBBIKH. DaKTHUYECKUX
OLIMOOK, CBSI3aHHBIX C TOHUMaHUEM MTPOOJIEMbI, HET.

v’ 75-61 Gamn — IpOBEINEH OOCTATOYHO CAMOCTOSATEIBHBLIA aHaAM3 OCHOBHBIX JTalloOB U
CMBICJIOBBIX COCTABIIAIONIUX MPOOIEMbl; HOHUMaHUE 0a30BBIX OCHOB U TEOPETHUYECKOTO0 0OOCHOBAHUS
BbIOpaHHOW TeMmbl. IIpuBiIeueHBl OCHOBHBIE MCTOYHUKU IO paccMaTpuBaeMol Teme. JlomymieHo He
6oJiee 2 ommuOOK B CMBICIIC WU COJIEPKAaHUHU TIPOOIEMBI

v' 60-50 OGamwioB - eciu pabora MpPEACTAaBISET CO0OM NMEPECKa3aHHBIA MM TOJHOCTHIO
NepenCaHHbIA UCXOAHBIM TEKCT 0e3 Kakux Obl, TO HH ObIJI0O KOMMEHTapueB, aHanu3a. He packpeita
CTPYKTypa M TeOpeTudeckas cocTaBistomias Tembl. JlomymeHo Tpu winm Oojee Tpex OLIMOOK

CMBICJIOBOT'O COJIEpKaHNE PACKPBIBAEMOI MPOOIEMBI



Kpurepun onenkn (ycTHOro 1okjajna, pepepara, coodueHusi, B TOM 4ucie
BbINOJIHEHHBIX B (popMe npe3eHTaANM):

v' 100-86 06aiioB BBICTABISIETCS CTYACHTY, €CJIM CTYICHT BBIPA3WJI CBOE MHECHHE TI0
chopMynMpOBaHHOW mTpoOieMe, apryMeHTHpPOBall €ro, TOYHO ONpEJENIUB €€ COACpKaHUuEe |
cocrasysrone. [IpuBeneHbl JaHHbIE OTEUYECTBEHHOM M 3apyOeXHOH JMTEpaTyphl, CTATUCTHYECKUE
cBeeHus, MH(opMaus HOPMAaTUBHO-NPAaBOBOro xapakrepa. CTyAEHT 3HAaeT M BIAJECET HABBIKOM
CaMOCTOSITENIFHOW HCCIIEIOBAaTEeIbCKOW pabOThl IO TeME HCCIEeIOBaHMSA; METOAAMU M IpPHEMaMHU
aHaJIM3a TEOPETHUUECKUX M/WIIU NMPAKTUUYECKUX ACIIEKTOB M3ydaeMoi o6sacTu. DakTuyeckux ommook,
CBSI3aHHBIX C IOHUMaHHUEM MPOoOJIEeMbl, HEeT; rpaduiecku padora ohopMiIeHa PABUILHO

v' 85-76 - GamwioB - paboTa XapaKTepU3yeTCs CMBICIIOBOW MEIBHOCTHIO, CBS3HOCTHIO WU
HIOCJIEI0BATEIbHOCTBIO U3JIOKEHUS; JONMYyLIEHO He Oosee | ommMOKM NMpH OOBSCHEHMH CMBbICNIA WU
cojepkaHusi mpoOieMbl. s apryMeHTaluyu TPUBOIATCS JaHHbIE OTEYECTBEHHBIX U 3apyOeKHBIX
aBTOpOB. [IpOJEeMOHCTPUPOBAHBI HCCIEIOBATEIbCKAE YMEHHMS M HaBbIKH. (DaKTHYECKHX OIIMOOK,
CBSI3aHHBIX C IOHUMaHUEM MPOOJIeMbl, HEeT. [lomyieHb! oHa-ABe OMUOKH B 0hopMiIeHUH pabOThI

v’ 75-61 6amt — CTyJEeHT MPOBOJUT JOCTATOYHO CAMOCTOSTENILHBINA aHAM3 OCHOBHBIX TAIOB
U CMBICIIOBBIX COCTABIISIOMIMX MPOOIEeMbl; TOHMMAET 0a30BbIe OCHOBBI U TEOPETUUECKOE 0OOCHOBAHUE
BBIOpaHHOU TeMmbl. [IpuBIeYeHBI OCHOBHBIC MCTOYHUKHM TIO paccMarpuBaemoi Teme. JlomymieHo He
6osee 2 omMOOK B CMBICIIE HITH COZIEPKaHUH MTPOOIEMBI, 0(OpMIIEHUH pabOThI

v' 60-50 OawioB - eciu pabora MpPEACTAaBISET CO0OM NMEpECKa3aHHBIA MM TIOJHOCTHIO
NEPENMCAHHBIA NCXOAHBIM TEKCT 0e3 Kakux Obl, TO HM ObIO KOMMEHTapueB, aHanu3a. He packpeita

CTPYKTYpa M TEOpeTHuYecKas cocTaBisiromas Tembl. JlomymieHo Tpu uiu Oojee Tpex OIMOOK B

CMBICIIOBOM COJIEpKaHUU PACKPBIBAEMOM MPOoOIeMbl, B 0pOpMICHUN pabOTHI.

KpuTtepuu onieHKH npe3eHTAIUH TOKJIAAA:

50-60 6ann0B 61-75 6ann0B 76-85 6annoB 86-100 6an0B
Onenka
(Hey0BJ1.) (ynoBJ.) (xopo1uo) (oTJAMYHO)
Kputepun Copnepxanne KpuTepUeB
IIpo6mema He [Ipobnema [Ipobnema packpeiTa. [Ipobnema packpbiTa
packpeITa. packpbITa He [IpoBenen ananm3 MOJTHOCTBIO.
OTCYTCTBYIOT MIOJTHOCTBIO. npobaemsr 6e3 [IpoBenen ananus
PackpsiTne BEIBO/IBI BriBonb! He MIPUBJICYCHUS npoOIeMbI ¢
Npoo6JIeMbI ClIeJIaHbl W/HIH JIOTIOJTHUTEIIEHOM MPUBJICUYCHUEM
BBIBOJIbI HE nutepatypsl. He Bce JOTIOJTHUTENbHON
000CHOBaHBI BBIBOABI CICIIAHBI JIUTEPATYPHIL.
W/ 000CHOBAHBI Br1Bo161 060CHOBAHBI
Ilpencransiema | [Ipencrapnsemas IIpencrapnsiemas IIpencrasnsiemas
st uHpopManus | UHPOpMAIHS HE nHpOpMaLus He nHpOpMALHS
JIOTHYECKH HE CHCTEMaTU3UPOBAH | CUCTEMaTH3HPOBaHA M | CHCTEMaTH3MPOBAHa,
cBs3ana. He a W/WIH He MocIieI0BaTeNbHA. MocJieI0BaTeNIbHA U
IIpeacrasiienne | UCTIONB30BaHbl | mocienoBarenbHa. | Mcmonb3oBaHo Oosee 2 | JTOTWYECKU CBsI3aHA.
npodeccuoHanb | UCMOIb30BaHO 1-2 | mpodecCHOoHANBHBIX Hcnonb3oBano Oonee
HBIE TEPMUHBI npodecCHOHANBHBI | TEPMUHOB 5
X TepMHHA po¢eCcCHOHATBHBIX
TEPMUHOB




He Ncnonp3zoBanbl Ncnonp3oBanbl [npoko
WCTIONB30BaHbl | TexHomoruu Power | texHonorun Power WCTIONTb30BaHbBI
TEXHOJIOTHH Point wactuuno. 3- | Point. He 6omee 2 texuoyorun (Power
Odopmtenue Power Point. 4 ommOKu B oLHOOK B Point u ap.).
P Bonwmme 4 MIPEACTABISICMOM MIPEACTABISICMOM OTCyTCTBYIOT
OomuOO0K B nHpopmaIu nHpopmau OIIOKH B
NpeACTaBIIEMO MpeCTaBIsIeMOM
i uadopmarmu nHpOpPMaLUH
Her orBetoB Ha | Tombko oTBeThI HA | OTBETHI HA BOIPOCHI OTBeTHI Ha BOMPOCHI
BOTIPOCHI JJIeMEHTapHbIE TIOJTHBIE W/WITN MOJTHBIE, C
OTBeThbI HA
BOIIPOCHI YaCTUYHO TOJIHBIC MPUBUACHUEM
BONPOCHI
MIPUMEPOB H/UIH
NOSICHEHU I

Kypcosas padora

«CpaBHUTE/IbHBII aHAJIN3 HOPMATHBHBIX METOAMK pacyeTa JieI0BOi HATPY3KH»

3amanue

BreimoaHUTE CpaBHI/ITeJIBHblf/’I aHaJIN3 HOPMATUBHBIX MCTOAUK:

- pacuera JIENOBBIX Harpy30K Ha HaKJIOHHbIE coopyxeHus no API, EM, ISO

- pacuera JIeIOBbIX HArpy30K Ha HAKJIOHHBIE coopyxkeHust mo RUS

- pacyeTa JIeJOBbIX Harpy30K Ha HakJIOHHBIE coopyxkenus no GL, S427, Elforsk, DNV

- pacuera JIEJOBBIX Harpy30K Ha BepTUKalIbHbIE coopykeHus 1o API, EM, ISO

- pacyeTa JIeTOBBIX Harpy30K Ha BepTHKalbHbIE coopykenus mo GL, S427, Elforsk, DNV

- pacuera JIEOBBIX Harpy30K Ha BEpTUKaJIbHbIE cCOOpykeHus 1o RUS

- pacuera Harpy3ok ot TopocoB o RUS

- pacuera JIOKaJbHOU MPOYHOCTH JIbJIa

- OTIpe/ieTIeHUs] HeCyIel CIIOCOOHOCTH JIeITHOTO OKPOBa

- pacuera JIEJOBOM Harpy3KH Ha OIOpbl MOCTOB

- pacuera JIeIOBbIX Harpy30K Ha MHOTOOIOPHBIE coopykeHusa no RUS

- pacuera JIEOBBIX Harpy30K Ha IPOTSKEHHbBIE COOPYKEHUS

- onpeieieHns (PU3MKO-MEXaHUYECKUX CBOMCTB JIbJa

- OIPEJIENICHNs Harpy30K OT CMEP3aHUs U TEMIIEPaTYPHOIO PaCUIMpPEHNUE JIb/Ia

- pacyera Harpy3ok ot Topocos o API, EM, ISO GL, S427, Elforsk, DNV

Standards.

1. BCH 51.2-84. nxeHepHble N3bICKaHUA HA KOHTUHEHTAIbHOM Hienbde. / Munraznpom, M.,

1984 (VSN 51.2-84. “Engineering surveys on continental shelf”’, Mingazprom, M., 1984)

2. BCH 41-88, "BenoMcTBEeHHBIE CTPOUTEIILHBIC HOPMBI (3KCTIEPUMEHTATBHBIC)

IPOCKTUPOBAHUS JIEJOCTOWKHX CcTaloHapHBIX miatdopm”, M., 1988 (VSN 41-88, "Branch codes for
ice-resistant fixed platform design", M., 1988.)

3. Mopckoii Peructp. [IpaBuia kinaccupukauy 1 TOCTPOHKH IJIABYIMX OYPOBBIX YCTAHOBOK U
MOPCKHUX cTannoHapHbIX miatdopm, 2001 (Marine Register. “Rules for Classifications and Buildings

of Mobile and Stationary Offshore Structures.”, St. Petersburg, 2001.)



4. CHulI 2.01.07-85, Harpy3ku u Bo3aeicTusi, M., 1996 (SNiP 2.01.07-85, “Loads and
impacts ”, M., 1996.)

5. CHull 2.06.04-82*, “Harpy3ku 1 BO3JIeCTBUS HA THAPOTEXHHUUECKUE COOPYKECHUS
(BOTHOBBIE, JIeAOBEIE U OT cyAoB)”, 1993 u 1995. (SNiP 2.06.04-82*, “Loads and impacts on
hydrotechnical structures. (Ice, Waves and Ship Impacts)”, M., editions of 1993 and 1995.)

6. American Petroleum Institute (API) “Recommended Practice for Planning, Designing, and
Constructing Structures and Pipelines for Arctic Conditions — 2N”, Second Edition, December 1, 1995.

7. CAN/CSA-S471-92, “General Requirements, Design Criteria, the Environment, and Loads”,
A National Standard of Canada, 1992; Toronto

Commentary to CSA Standard CAN/CSA-S471-92, “General Requirements, Design Criteria,
the Environment, and Loads”, 1992, Toronto

8. DNV Offshore standard OS-C101, Design of Offshore Steel Structures, General, 2001.

9. DNV, "Structural Design,General", Rules for classification of Fixed Offshore Installations

10. Project Special Technical Standard (Psts). “ Ice Load Calculation On Jetty Design In Aniva
Bay, 2000.

11. TAHR Recommendations on testing methods of ice. 4-th report of working group on testing
methods in ice. IAHR Ice simposium 1984, Hamburg, August 27-31, 1984, Vol. 4, Pg. 1-42.)

IIpumepHas TeMaTHKa pac4eTHO-rpagu4ecKoii padoTbl
- Metoauka onpezaeneHue NPOYHOCTH JIbJa Ha U3rKu0
- MeToauka onpeaeneHus IPOYHOCTH Jiba Ha IIEHTPAJIbHBIN U3ru0 TOHKOM MJIaCTHHBI
- Meronuka onpeeneHus IOTHOCTH JIbJia
- Meronuka onpeneneHus COJIEHOCTH JIbJa
- Meronuka onpe/eneHre aare3uoHHOM CIOCOOHOCTH JIbJa
- Meronuka ydera TemnepaTrypsl JEASTHOIO IOKPOBa
-MeTtoanka 0OpabOTKH SKCIEPUMEHTATBHBIX JaHHBIX
- MeToauka SKCIIepUMEHTAIbHBIX UCCIIEAOBAHHIA ONpeIeeHUs] TPOHUKHOBEHUS HE(DTH B JIe]T
- MeToauka 3KCIepUMEHTAIBHOTO OMPEeNICHHs HECYIel CIOCOOHOCTH JIbAa
- Meronuka niuaHMpOBaHUs SKCIEPUMEHTA 110 B3aMMOJACHCTBHIO JIbJIa C COOPYKEHUEM
- Meroauka omnpezeseHue J0KaabHOM IPOYHOCTH JIbJa
- Meronuka onpeenenrne NpoYHOCTH JIbJIa Ha OAHOOCHOE CIKaThe
- Meronuka onpeeneHus HEOTHOPOAHOCTH JIESTHOTO ITIOKPOBa
- MeToauka onpeaeneHus TIyOrHbI JIe0BOW abpa3ul CTPOUTENHHBIX MAaTepUAIOB U IOKPHITUH
- KoppensumonHnslii ananus

- Meronuka OLEHKU CTPYKTYpBI U TEKCTYPHI JIbAa
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IMacnopt ®OC

Kon u popmynnposka

Irtanbl GOPpMUPOBAHNS KOMIIETEHI[UH

KOMIEeTEeHIIHH
OIIK-3 - CTPOUTEIIbHBIE HOPMBI U IIPABUJIA U APYTUE HOPMATUBHbBIE
CIIOCOOHOCTBIO JOKYMEHTHI TIO TPOEKTUPOBAHUIO THAPOTEXHUIECKUX

WCIIOJIb30BaTh HA MTPAKTHKE
HABBIKU ¥ YMCHHS B
OpraHMU3aliy HAyYHO-

COOpPYXEHHH Ha KOHTUHEHTAJILHOM IIelNbde,
- OCHOBBI IPOEKTUPOBAHUS COOPYKEHUI KOHTHHEHTAJILHOTO
menbha 1 0COOEHHOCTH NX KOHCTPYKIIHH,

MCCIIEI0BATENBCKHX U 3HaeT - TEOPHIO ¥ METO/IbI TIPHHATHUS OPraHU3alMOHHO-
Hay4HO- YIPaBJIEHYECKUX PEIICHUH B HECTAHIAPTHBIX CHTYAIHSIX,
IPOM3BOICTBEHHBIX PabOT, YUHUTHIBAS JTUIEPCKHE KOMIIETEHIHH;
B YIIPaBJICHUH - 9STHYECKHE U COIUAIBHBIE HOPMBI U TIPUHIIHITI
KOJUIEKTUBOM, BIIMSTH Ha POECCHOHABHOI IEATENBHOCTH TIPU (POPMUPOBAHUY U
¢opmupoBanue nemnen JIMATHOCTHKE JINIEPCKUX KOMITETEHIIUH.
KOMaHNbI, BO3NCHCTBOBATD - aHATM3UPOBATH HOPMATHBHO-TEXHUYECKYIO JOKYMEHTALHIO,
Ha €¢ COLUAIILHO- HAYYHO-TEXHUYECKHE U UH(POPMAIIMOHHBIE MaTEPHAIIHI B
HCUXOJIOTMICCKUHN KIMMatT 00J1aCTH IIPOEKTUPOBAHKS COOPYKEHHMIT HA KOHTUHEHTAILHOM
B HyXHOM st yMeer wenbde
AOCTIDKCHUA [CTICH - IPUMEHSTh HA TIPAKTHKE 3THYECKHUE U COLMATBHbIE PUHIIUTIBI
HalpaBJICHIH, ONCHUBATD ¥ HOPMBI ITpY (JOPMHUPOBAHMHU U JHATHOCTUKE JTMAEPCKUX
Ka4€eCTBO PE3YJILTATOB KoMIIeTeHIUil
JNESTENLHOCTH,
CTIOCOGHOCTEIO K aKTHBHOM | oo oo, | HABBIKAMH PYKOBOZICTBA HAYHO-HCCIICAOBATCIECKAMH 1
COLHAIBHON MOGHIBHOCTH HAy4YHO-TIPOM3BO/ICTBEHHBIMH PaboTaMu
OIIK-12 - IPOLIECCHI U SIBIICHUS, KOTOPBIE NPEACTABIIAIOT CYTh,
CIIOCOBHOCTBIO BBINOJIHEHHON PabOTHI;
O(OPMIIAT, IPEACTABIATS | o oo - paBuiIa 0GOPMIICHHS M CTIOCOOBI 3AIIUTHI PE3YIIETATOBR
¥ JIOKJIa/IbIBaTh BBINOJIHEHHON PaboTHI
PE3YJIbTATEI BBIIOIHCHHOM - AHAIMTHYECKH M MATEMATUYECKH 00pabaThIBaTh Pe3yIbTaThl
paboTl BBITIOJIHEHHON PaboThI;
- COCTABJIATH JAOKJIAJIbI U TIPE3EHTALIMIO TIO BHITIOIHEHHOM
ymeer pabore;
- apTYMEHTHPOBAHO 3alULIATH PE3YJIHTATHI BHINOIHEHHON
paboTsI
- IPUMEPAMH KPATKOTO U JIOXO[UMBOTO M3JIOKEHHUSI
AHAIMTUYECKOTO, SKCIIEPMMEHTAIBLHOTO WM MPAKTHIECKOTO
BIIAJICET | MaTEpUaa;
- HaBBIKAMH O()OPMIICHHUS M 3ALIUTHI PE3YIIBTATOB BBINOIHEHHON
paboTsI
IK-2 - METOJBI TEXHUKO-DKOHOMHYECKOI'0 aHAIN3a MOPCKHUX
BIIaJIEHMEM METO/IAMU MHKEHEPHBIX COOPYKEHHH, SKCILTYaTHPYEMBIX B JIEOBBIX
OLIEHKH MHHOBAIIMOHHOTO | 3HAeT YCIIOBHSIX
NOTEHIMANA, PUCKA - HHHOBAIMOHHBIE CHCTEMBI 3AIIUTHI COOPYKEHUH
KOMMEPLHAN3AIIHI KOHTUHEHTAJILHOTO IIENb(a OT JIENOBBIX BO3AEHCTBUN
HPOCKTA, TCXHHUKO- - BEIOMPATh ¢ MOMOMLIBIO TEXHUKO-D)KOHOMHYIECKOTO CPABHEHHS
OKOHOMHUHCCKOro aHallnsa | yyjeer BAPMAHTOB ONTHMAJIbHBIM BADUAHT KOMMEPYECKOTO
IPOEKTUPYEMBIX 0OBEKTOB MpeUIOKEHHS
¥ IPOLYKLIMH
— MeTonamMu OLEHKN MHHOBAIMOHHOTO TIOTEHIINANA U PUCKA
KOMMEPLHMAIN3AIUHI TIPOEKTA
IK-6 - METOJIMKH, TUIAHBI U IPOrPAMMBI IIPOBEICHUS HAYIHBIX
CIIOCOBHOCTBIO WCCIIEI0BAHMH U pa3paboToK;
pa3spabaTbiBaTh METOIHUKH, - METO/IbI IPOBEIEHNS DKCIIEPUMEHTOB M UCTILITAHHIA,
IUIAHBI ¥ TIPOTPAMMBI 3HaeT aHAIM3MPOBATH U 0000MIATH MX PE3YJIBTATHI;

MIPOBEJCHHSI HAYIHBIX
HCCIEAOBAHUN U
pa3paboToOK, TOTOBUTH

- croco0bI cOOpa, aHaIu3a ¥ CUCTEeMAaTU3aluK HH(POPMAIIHH;
- METOJTbI Pa3pabOTKH (PU3MUECKUX U MATEMATUICCKIX
(KOMITBIOTEPHBIX ) MOJICTICH.




3aJIaHus IS - (hopmynHpoBaTh 1ENN U 331a9U HCCIICIOBAHMIA, OCYIIICCTBIISIT
WCTIONTHUTEIICH, PYKOBOZCTBO ¥ KOHTPOJIb WX BBITIOJTHCHHUS, OIICHUBATH KAYECTBO
OpPTraHU30BHIBATH PE3yIbTaTOB UCCIIE0BATEIbCKON AEATEIHHOCTH;
MpOBEJICHIE - IPUMEHATH 3HAHUS O COBPEMEHHBIX METOJIaX UCCIIEOBAaHNUS,
AKCIIEPUMEHTOB U AHAJIM3UPOBATh, CAHTE3UPOBATh U KPUTUICCKH PE3IOMUPOBATH
HCIIBITAaHUH, nHpopMaImio;
aHAIIM3UPOBATh U - pa3pabaThIBaTh METOAVKH, TUIAHBI JUTS IPOBEACHII
00001aTh UX Pe3yNbTaThI ymeet MaTEeMaTHYECKOTO (KOMIBIOTEPHOTO) MOJICIIUPOBAHUS, TOTOBUTh
3aJlaHus IS UX TIPOBEJICHUS, OPTaHU30BBIBATE TIPOBEICHUC
MaTeMaTHIECKOTO (KOMIBIOTEPHOTO) MOACITHPOBAHUS,
aQHAJIM3UPOBATH U 0000INAThH PE3YJIbTATHL;
- pa3pabaThiBaTh MaTeMaTHYeCKUe (KOMIBIOTEPHBIC) MOCIH
MPOIIECCOB U OOBEKTOB CTPOUTENLCTBA, IPUMEHSTh YHCIICHHBIC
METOJIBI [T pacueTa MoJese
- CIIOCOOHOCTBIO OPUEHTHPOBATHCS B TIOCTAHOBKE 3a/1a4H,
TEOPETUIECKUMU OCHOBAMH OOIIIEHAYYHBIX METO/IOB
WCCJIC/IOBAHNS;
smageer | COBPEMEHHBIM HCCIIE0BATEILCKIM 000PYIOBAaHHEM H }
puOopaMu, HaBBIKAMH OLIEHKH PE3yJIbTaTOB UCCIIEIOBAHUM;
- HaBbIKaMu cOOpa, aHaJIM3 U CUCTeMAaTHU3aluy HHPOPMAIIUH,
COCTaBJICHHS OTYCTOB IO Pe3yJIbTaTaM HAYyYHBIX HCCIICTOBAHMIA,
0030pOB MyOIMKAaHUK ¥ CTIMCKA NCTIOJIH30BAHHBIX HCTOYHUKOB
Komp! u aTanst O1eHOYHBIE CPEACTBA
Ne Kontponupyemsle pasnenst / ~
i TeMbl THCLUILTHHDI @opMHpOBaHI/Eﬂ TEKYIIUNA | TPOMEXKYTOYHAS
KOMITETCHIUH KOHTPOJIb aTTecTanus
1 | Pazmen I ®usuka mpaa (OIIK-3) | 3maer YO-1 3ader
yMeeT YO-3 3auer, [1P-7
Brazgeer | [1P-4 3auer
2 | Pasnen Il Bo3nelicTBue npaa Ha COOPY>KEHUSA (OIIK-3) | 3Haer YO-1 3auer
KOHTHUHCHTAIBHOTO IIeTb(a yMEET VYO-3 3auer, I1P-7
Bnageetr | ITP-4 3aueT
3 | Pasmen I1I JIenoBwie HAarpy3Ku B BO3ICHCTBHS (ITIK-2) 3HAET I1P-15 3ader
Ha COOPYKEHHUS KOHTHHEHTAJIBLHOTO IIeb(a yMeeT ITP-15 3auer
Brnazgeer | [IP-15 3auer
(OIIK- 3HAET I1P-7 I1P-5
12) yMeeT I1P-7 I1P-5
Baageer | I1P-7 IIP-5
4 | Pazmen IV ®u3nko-MeXaHUIECKHE CBONCTBA (ITK-6) 3HAET YO-1 3ader
Ipaa yMeeT YO-3 3auer, [1P-7
Brazgeer | YO-3 3auer
5 | Pazgen V — UHkeHepHBII KCIEpUMEHT (ITK-6) 3HAeT YO-1 3auer
yMeeT YO-3 3auer
Brazgeer | YO-3 3auer
(OIIK 12) | 3Haer I1P-15 3aget [1P-6
yMeeT ITP-15 3auer [1P-6
Bnageetr | ITP-15 3auet I1P-6
yMeeT I1P-15 3auer
Bnageetr | ITP-15 3aueT

* PexomeHmyemble (hOpMBI OLICHOUHBIX cpeAacTB: 1) ycrHbid ompoc (YO): cobecemoanue (YO-1), kommnoksuyMm (YO-2),
noxiaa, coobmenne (YO-3), Kpyriblid CTOJI, JUCKYCCHS, TIOJeMHUKa, TUCTYT, aebathl (YO-4); 2) TeXHUYECKHE CPEICTBA
koHTpodst (TC): Tpenaxep (TC-1); 3) nmucemennsie pabotsl (ITP): Tectsr (ITP-1), koHTpOsBHBIE paboTel (ITP-2), acce
(ITP-3), pedeparsr (ITP-4), xypcoBbie paboTsl (ITP-5), Hay4yHO-ydeOHBIE OTYETHI MO MPAKTHKaM WIH Ja0OpaTOpHBIC
pab6otsl (ITP-6), korcnekt (ITP-7), moptdonuno (ITP-8), mpoext (ITP-9), nemosas uimu poseBas urpa (ITP-10), kefic-3agaua
(ITP-11), pabouas rerpaxns (ITP-12), pacuerno-rpaduueckas padora (ITP-15), TBopueckoe 3ananue (I1P-16)




IlIxkana oueHUBAHUA YPOBHA C(POPMUPOBAHHOCTH KOMIIETCHIM

Kon n Jranbl
¢opmyanpoBka ¢opmupoBanus KpuTepuun noka3aTeJsu
KOMIEeTEeHIHH KOMIIETeHIIM U
OIIK-3 3HaeT - BOBMOXXHOCTH U - CIOCOOHOCTH paccKasaTh O
CHOCOOHOCTBIO (ToporoBbIif) XapaKTepUCTUKU COBPEMEHHOM
WCTIONIB30BaTh Ha COBPEMEHHOTO WCCIIEIOBATETHCKOM
MIPAKTHKE HABBIKA U HCCIIEIOBATEIHCKOTO o0opymoBaHUM U Ipudopax
YMEHHUS B 000pyIOBaHHS U IPHOOPOB IUTsL 00CIIeIOBaHUS
OpTraHHU3aIiN JUTSL NCCIIEIOBAHMUS COOPY)KCHHH.
Hay4YHO- COOPYKEHHU - CIIOCOOHOCTH OIUCATh,
HCCIIEA0BATEIBCKUX - METOABI TOCTAHOBKH OXapaKTepu30BaTh
W Hay4HO- 9KCHEPUMEHTATBHBIX COBpPEMEHHOE
MIPOM3BOICTBEHHBIX WCCIIeTOBaHUN WCCIIEIOBATEIHCKOE
pabort, B ynpaBieHUH - TEXHUYECKUE o0opynoBaHHe U IPUOOPOB,
KOJIJICKTHBOM, BIIUATD XapaKTepUCTUKH, NPUBECTH UX TPUMEPHI.
Ha GOpMHUpPOBaHHE CTPYKTYpHBIE CXEMBI U - CITOCOOHOCTH OIUCATh
1esei KOMaHIpbl, 0COOEHHOCTH JKCILTyaTaIin COBpEMEHHBIE METOBI
BO3EHCTBOBAThH Ha U3MEPUTETTHHOTO MOCTaHOBKHU
€€ COIHMaIILHO- 000opyI0oBaHUS U IPUOOPOB; IKCTICPUMEHTATHHBIX
MCUXOJOTUUECKUN - TpeOOBaHUS TEXHUKH HCCIIeIOBaHMI.
KIIMMAT B HY>KHOM 0€30MacHOCTH 110 - CIOCOOHOCTH PaccKasaTh O
JUISL TOCTHXKEHUS 9KCIUTyaTallX JEKTPUUECKUX | TEXHHUECKUX
1eJIel HanpaBJIeHNH, puOOpPOB 1 000PYIOBAHUS; XapaKTepPUCTHKAX,
OLIEHMBAThH Ka4€CTBO CTPYKTYpPHBIX CXeMaxX U
pe3yabTaTOB 0COOEHHOCTAX KCILUTyaTaln
NeSITeNTbHOCTH, W3MEPHUTETHFHOTO
CITOCOOHOCTBIO K 000pyIoBaHUS U IPUOOPOB
AKTHUBHOM yMmeer - OLICHUBATD PE3YJIbTATHI - CIOCOOHOCTH UCTIOIB30BATh
COLMaNIbHON (IpOOBUHYTHII) UCCJIEIOBAHNHN M HayYHBIX COBpPEMEHHBIN
MOOHUIFHOCTH SKCIIEPHMEHTOB TPH MIOMOIIM | MAaTEeMAaTUIECKHI armapar Iy
COBPEMEHHOTO OIICHKH PE3yJIbTaTOB
MaTeMaTH4YeCcKOro armnapaTa MCCIIEIOBAaHUI 1 HAYYIHBIX
- paborarts c I1K, JKCTICPUMEHTOB.
COBPEMEHHBIM - CIIOCOOHOCTH YIOPSAAOYUTh
UCCIIEI0BATEIECKUM JaHHBIE, TIOJTyYCHHBIC B
000pyIOBaHHEM U IPUOOPaMH | pe3yibTaTe UCCIEIOBAHHUS.
- coOMpPAaTh IIECKTPUICCKHE - CIIOCOOHOCTH
CXEMBI C U3MEPHUTEIBbHBIM JEMOHCTPHPOBATH HABBIKU
000pyIOBaHHEM H pabotsl ¢ 11K, coBpeMeHHBIM
npudopamu; WCCIIEIOBATEIHCKUM
- HaCTPauBaTh AATIUKHU o0opynoBaHUEM U
npubOpOB [T 3aMepa npudopamMu.
MOKa3aHMi; - CITOCOOHOCTH
YMeeT cHUMaTh MOKa3aHus 9KCIIEPHUMEHTHPOBATH,
COBPEMEHHOI'0 UCIIOJIB3YsI OCOBPEMEHEHHYIO
MCCIIEI0BATEIHECKOTO TEXHUKY U HHCTPYMEHTEI
000pymoBaHU U IPUOOPOB
BlagceT - CITOCOOHOCTBIO - CITIOCOOHOCTH 00OCHOBATE,
(BBICOKHIA) OpTraHU3alMOHHO U CIUIAHUPOBATh U POBECTH

METOJANYECKH MOATOTOBUTH
HAyYHBINA SKCIIEPUMEHT U
OIICHUTH €TO PE3yIbTaThI

- HaBBIKaMU pa0OThI C
MporpaMMamMi U WHBIMU
UCTOYHUKAMH WHPOPMAIIH
MIPH BBITIOJTHCHUN
WHAWBHUTyaTbHBIX 33JaHAN
- HaBBIKaMH JKCIUTyaTalluu
MPOrPaMMHBIX CPEJICTB U

WCCJICJIOBAHUS WM HAYYHBIN
skcnepuMeHT. CrrocoOHOCTh
OIICHUTH U 3aIUTUTH €T
Pe3yIIbTaTHI.

- CIIOCOOHOCTH pa3paboTaTh
MPOTPaMMHBIHN KOJ Ha
MIPHUKIIATHOM SI3BIKE
MIPOrPaMMHUPOBAHUS IS
YCKOpPEHUS BBIYUCICHUI B




WHGOPMAITUOHHBIX
TEXHOJIOTHiA TIPU TPOBEACHUH
HAYYHBIX HCCIICIOBAHUM,
OCYIIIECTBICHHUH CJIOKHBIX
JKCIICPUMEHTOB H
HaOroAeHMH, 00paboTKe
SKCIICPUMEHTAIBHBIX JTaHHBIX;
- METOJIaMH U PUEMaMH
paboTHI C COBPEMEHHBIM
UCCIIEIOBATEIbCKAM
o0opynoBaHueM, U
mpudopamu.

paMKax cBoei
HCCIIeI0BAaTEILCKON pabOTHI.
- CIIOCOOHOCTH pa3paboTaTh
NpOrpaMMHBIE CPEICTB U
WH(POPMAITMOHHBIC
TEXHOJIOTHH TP TPOBEACHUH
HAYYHBIX HCCIICIOBAHUA,
OCYILECTBIICHUH CIIOKHBIX
9KCTIEPUMEHTOB U
HaOroAeHMH, 00paboTKe
JKCIIEPUMEHTAIBHBIX JTAHHBIX
- CIIOCOOHOCTH CMOHTHPOBATH
COBpPEMEHHOE
HCCIIEIOBATEIBCKOE
000pya0oBaHe U IPHUOOPHI

OIIK-12 3HAET - IPOLIECCHI U SIBJICHUS, - CIIOCOOHOCTH aTh
CITIOCOOHOCTHIO (TIOpOTOBBIIT) KOTOPBIE TIPEJICTABIISIOT CYyTh, | ONpeeiieHne (GU3MIecKor U
0 OpPMITATS, BEITIOJTHEHHOU paboTHI; MaTeMaTHYECKOU MOJIEITH
MPEICTABIISITh U - mpaBWIIa OPOPMIICHUS U oOBeKTa.
JOKJIaJIBIBATh CIIOCOOBI 3aIIUTHI - CIIOCOOHOCTH
pe3yIIbTaThI Pe3yJIbTaTOB BHITIOJTHEHHOM 0XapaKTepU30BaTh
BBITIOJTHCHHOM paboTh COBpEMEHHBIE
paboThI UHQOPMAITHOHHBIE TPOJTYKTY
JUTS. MATEMaTHIECKOTO
MOJICTPOBaHMS B 001aCTH
THJIPOTEXHIUYECKOTO
CTPOUTEINILCTBA.
yMeet - aHAJIUTUYCCKU H - CITOCOOHOCTH TIPUMEHSTh
(IpOIBHHYTHIH ) MaTeMaTHYECKU COBPEMEHHBIC TEXHOJIOTHH IS
00pabaTrIBaTh pe3yabTaTHI (hU3HYECKOrO H
BBITTOJTHEHHOW Pa0OTHI; MaTeMaTHYeCKOTO
- COCTAaBIIATH JIOKJIAIbI U MOJICTTUPOBAHHS
MPE3EHTAINIO TI0 THJIPOTEXHHYECKUX OOBEKTOB,
BBITTOJTHEHHOW padoTe; UCTIOJNIB3YSI MOHOTpaduHy,
- apryMEHTHUPOBAHO CTaThH, CAlTHl 1 MHECHUE
3aIUIIATh PE3YIbTATHI CIICIMAITUCTOB, ¥ CITOCOOHOCTH
BBITTOJTHEHHOW Pa0OTHI co311aTh (PU3NIECKYIO HITH
MaTeMaTHYECKYIO MOJIETb
00BEKTa WCCIICIOBAHYSL.
BIIaJICCT - MPUMEPaMU KPATKOTO U - CITOCOOHOCTh
(BBICOKHIA) JIOXOYUBOTO H3IIOKEHHUS CIIPOCKTUPOBATH U
AHAJIUTUYECKOTO, CKOHCTPYHPOBATh
AKCIICPUMEHTAIBHOTO WU TUAPOTEXHUUECKUE OOBEKTHI,
MPaKTUIECKOTO MaTepHana; UCTIOJIBb3YSI COBPEMEHHBIC
- HaBBIKaMU O0(hOPMIICHUS U METO/IBI IPHHSATHS HAYIHO-
3aIUTHI PE3YIBTATOB TEXHUUYECKUX PEIICHU, B TOM
BBITTOJTHEHHOW Pa0OTHI qrcIie MeTOIbl (GU3N9IecKoro u
MaTeMaTHYeCKOTO
MOJICTTUPOBAHHS
THUIPOTEXHUYECKUX 0OBEKTOB.
IK-6 3HAET - OCHOBHBIE TpeOOBaHU - CIIOCOOHOCTH PaccKaszath 00
CITIOCOOHOCTHIO (TIOpOTOBBIIT) HOPMATHBHOM JTUTEPATYPHI K OCHOBHBIX TPEeOOBaHUIX
pa3pabaTsiBaTh METOJIUKaM, TUIaHAM H HOPMATUBHOM JINTEPATYPHI K
METOJIUKH, TUIAHBI U porpaMMam MpOBEICHU METOJIUKaM, TUIAaHAM H
MPOTPaMMBI HAYYHBIX HCCIICJIOBAaHHN porpaMMam MpOBeICHUSI
MIPOBEICHUS pazpaboTok; HAYYHBIX HCCIICIOBAHHUNA U
HAyYHBIX - OCHOBHEIC TpeOOBaHUS pa3zpaboTok;
HCCIIEIOBAHUH H HOPMATUBHOM JTUTEPATyPHI K - CrOocOOHOCTh MEPEUHUCITHTH
pa3paboToK, aHaJIN3y ¥ 0000IICHUIO OCHOBHBIC TpeOOBaHUS

TOTOBHUTH 3aJaHHS
JUTSI ICTIOJTHHUTEIICH,

Pe3yABTATOB IKCICPUMEHTOB
M UCIIBITAaHUM.

HOPMATHUBHOU JTUTEPATYPHI K
aHaJIN3y ¥ 0000IICHUIO




OpPTraHHU30BEIBATH Pe3yJIbTaTOB AKCIIEPUMEHTOB
MpOBEJICHIE Y VCTIBITAaHH.
JKCIIEPUMEHTOB U
WCTIBITAaHUH, yMeet - pa3pabaThIBaTh METO/TUKH, - CITOCOOHOCTH COCTaBUTH
aHAJIM3UPOBATh U (IpOIBHHYTHIH ) TUTAHBI ¥ TTPOTPaMMBI METOJIUKH, TUIAHBI U
000011aTh NX MPOBEJICHNS HAYIHBIX MIPOrpaMMBbI TIPOBEIACHUS
pe3yJIbTaThl HCCIICIOBAaHUN U Pa3paboOTOK; | HAYYHBIX UCCIICIOBAHUN U
- OpPraHU30BHIBATh pazpaboTok;
MIPOBEICHHUE HKCIIEPUMEHTOB U | - CHIOCOOHOCTH
WCTIBITAHUIA; 9KCIIEPUMEHTHUPOBATH;
- aHAJIM3UPOBaTh U 0000MaTh | - CHOCOOHOCTh aHAM3UPOBATH
Pe3yJIBTaThl KCIICPUMEHTOB U | U 0000IIaTh Pe3yabTaThl
VCIIBITAHUM. SKCIEPUMEHTOB U UCIBITAHUI
BIIaJICET - METOJaMH pa3paboTKH - CIOCOOHOCTH pa3paboTaTh
(BBICOKMIT) METOJIUK, TUTAHOB U POTPaMM | METOIMKH, IIJTaHBI U
MIPOBEJCHUS HAYYHBIX MPOrpaMMbI TIPOBECHUS
WCCIIeOBaHUN U Pa3paboOTOK; | HAYYHBIX UCCIICIOBAHUIL;
- METOJIaMHU OpPTaHU3aluU - CITOCOOHOCTH CILTAHUPOBATh
MPOBEICHHUS SKCIIEPUMEHTOB U | ¥ IMTPOBECTHU 3KCIICPUMEHTHI U
WCTIBITAHUIA; WCTIBITAHUS;
- HaBBIKaMH aHalin3a u - CIIOCOOHOCTH
000011IeHHS Pe3yThTaTOB MIPOAHAIU3UPOBATH U
SKCIIEPIMEHTOB. 0000IINUTh Pe3yTbTATHI
SKCIIEPIMEHTOB M MCTIIBITAHHIA;
IK-2 3HAEeT - TpeGOBaHUs K OPOPMIICHUIO | - CHOCOOHOCTH COOMI0aaTh
BIIAJICHAEM (TIOpOTOBEIiT) HAYYHO-TEXHUYECKHIX TpeOoBaHUS K 0 OPMIICHUIO
METOJIaMH OIEHKH OTYETOB, 0030POB U HAyYHO-TEXHUYIECKIX
WHHOBAITMOHHOTO MyOJTUKAIIA 110 TEME 0T4ETOB, 0030POB U
MOTEHIINAA, PUCKA WCCJICJIOBAHUS U CMEXHBIM My OJIMKAIIHA TI0 TeMe
KOMMepIHaIH3auu obmacTsM WCCIIEIOBAHUS 1 CMEXHBIM
MIPOEKTA, TEXHUKO- obmacTsM.
SKOHOMHUYECKOTO yMeeT - BecTH cOop, aHaIu3 U - criocoOHOCTH OOHAPYKUTH
aHaIm3a (IpOIBHHYTHIH ) CUCTEMAaTH3aIIUI0 HAyYHO- HEOOXOUMYIO HAyYHO-
MIPOEKTUPYEMBIX TEXHUYECKOW H(POPMAIMU IO | TEXHUUYECKYIO HHQOpMAIIHIO
00BEKTOB U TEMe HCCIICIOBAHUS 0 TeMe HCCIeT0BaHMS,
MPOIYKIIUH UCTIOJIb3YsI HAyYHBIC
JKypHAaJIbI, MOHOTpaduH,
HHGOPMAIMOHHBIC PECYPCHI,
OMOIMOTEKY, CTAaThH, U IaTh
OTBET IO KIIFOUEBBIM
MOMEHTaM HCCIIEIOBaHUS
UHGOPMAITIH.
BIIaJICCT - OIIBITOM Pa3paboTKu - CITOCOOHOCTh
(BBICOKMIT) HAYYHO-TEXHUYECKHIX CHUCTEeMAaTHU3UPOBATh HAYYHO-
OTYETOB, 0030POB, TEXHUYECKYIO HHPOPMAITUFO
My OMKAaIHiA TT0 TeMe 0 TeME HCCIIEeIOBaHMs, U
WCCJICJIOBAHUS U CMEXHBIM pa3zpaboTath HAyYHO-
obmacTsaM TEXHUYECKUH OTUET, 0030pbI U
MyOJTUKAIIAH 110 TEME
WCCJICJIOBAHUS U CMEXHBIM
o0nacTsmM.

MeTtoauyeckue peKOMeHAAlNHU, ONpeAesonMe NPoueaypbl OLleHNBAHNUS Pe3y/IbTAaTOB

OCBOCHHUSA NUCHUITJINHBbI
Telcymaﬂ atrrTecTanuda CTYACHTOB. TGKYIJ_[aSI arrecrtanusa CTYACHTOB 110 JUCHUIIJIMHEC
((ﬂI/IHaMI/IKa THAPOTEXHUYCCKHUX COOPY)KCHI/If/'I» IMPOBOAUTCA B COOTBCTCTBHU C JIOKAJIBHBIMH

HOpMaTHBHBIMU akTamu [IBDY u sBisercst 00s3aTeIbHOM.



Texymas arrecrauuss IO JAMCUUIUIMHE «J/[MHAMHKA THUAPOTEXHUYECKUX COOPYKECHUIN»
MPOBOJUTCS B (opMe KOHTPOJBHBIX MEPOINPHUATHU (3awumsbl nNpaxmuueckou pabomovl, O0OKNAO U
npesenmayus peghepama) TO OICHUBAHUIO (PAKTHUECKUX pPE3YyJIbTAaTOB OOy4YeHHS CTYACHTOB W
OCYIIECTBIISIETCS BEIYIIUM IIPETNO/IaBATEIIEM.

OObeKkTaMu OIICHUBAHUSI BHICTYIIAIOT:

- yueOHasi TUCIHUIUTMHA (AKTUBHOCTH Ha 3aHATHSIX, CBOEBPEMEHHOCTD BBIIIOJIIHEHUS PA3ITUIHBIX
BUJIOB 33JIaHUI, TOCEIIAEMOCTh BCEX BUIOB 3aHATUH 0 aTTECTYEMOMN AUCIUILUIMHE);

- CTENEHb YCBOEHUS TEOPETUUECKUX 3HAHUI;

- YPOBEHb OBIAJCHHS TNPAKTHUYECKUMH YMEHHUSMH W HaBBIKAMU IO BCEM BHJaM Y4eOHOM
paboTsr;

- pe3ynbTaThl CAMOCTOSITEIbHOM paboThl (3aJaHUS U KPUTEPUU OLICHKH pa3MEIlEHbl B
[Ipunoxenun 1)

IIpome:xxyTouHasi arrecTaumMsi CTyAeHTOB. l[IpomexyrouyHass arrectanusi CTYACHTOB IIO
TUCIUIUIMHE «J{MHAMUKa THUIPOTEXHUYECKUX COOPYKEHHi» MPOBOJUTCS B COOTBETCTBUM C
JIOKaJIbHBIMH HOpMaTUBHBIMH akTaMu [IBOY u sBisercst 00s3aTeIbHOM.

Bua npoMexxyrouHoit arrectauuu — 3x3ameH (1 cemecTp) — nucbMeHHbIN O0TBET. B pe3ynbraTe
MOCELIEHUS JICKIUI, MPAaKTUYECKUX 3aHATUH M CEMUHAPOB CTYACHT IOCIENOBATEILHO OCBAUBACT
Marepuayibl AUCHUIUIMHBL. B Xo01€e MpOMEXYyTOYHOW aTTecTallid CTYACHT OTBEYAaeT Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OMIIeTa.

Tumnosble BONMPOCHI K IK3aMeHY (3a4eTy)

1. Why the concrete platforms are prevailed on steel ones in construction in cold offshore
zones?

2. What are the main analysis procedures used for evaluation the bearing capacity of the

concrete platforms?

3. What are the main dangers for the concrete platforms operation on Sakhalin offshore?
4 Describe floating structure used for the offshore Arctic and Okhotsk seas.

5 Describe types of the ice features.

6. Loads from the ice ridges on a wide structure.

7 Loads from the ice ridges on a multi-legged structure.

8 Describe a cross-section of first-year ridge.

0. Factors influencing on the ice-concrete abrasion.

10.  Conceptual model of the ice abrasion.

11.  Field Study of the ice abrasion.

12.  Experimental study of the ice abrasion

13.  Types of the ice action.

14.  Why does the real contact area differ from the nominal contact area?
15.  Hazard caused by different ice loading limiting mechanisms Events.

16.  Failure Mechanisms and Failure Mode Map.



17.  Global ice action.
18.  Factors influencing on the ice action.
19.  How the size effect (scale effect) affects the ice load? Factors are responsible for the size

effect (scale effect)

20.  Influences of local ice conditions on the ice pressure.
21.  Explain the Limit force scenario.

22.  Explain the Limit stress scenario.

23.  Explain the Limit-energy (momentum) scenario.

24.  Describe the H20 molecule structure.

25.  The atomic structure of ice Ih.

26.  Molecular structure of ice (Basal plane).

27.  Development of an ice cover.

28.  Structure of first year ice.

29.  Mechanical properties of sea ice.

30.  Design principles of underwater pipelines in ice conditions.

31.  Theoretical models of ice gouging.

32.  Characteristics of the soil deformation zones during ice gouging.

33.  Burial depth of pipeline: design principles

34.  Why so much attention paid to the Arctic area?

35.  What are the stages of exploration and development of offshore oil and gas fields?

36.  What are the main infrastructure objects of exploration offshore oil and gas field?

37.  What is the difference from the ice loads on river and the sea?

38.  What is the difference of construction of ice resistant structure and no ice resistant
structure?

39.  Types of offshore ice resistant platform.

40.  Describe the Ice-structure interaction test procedure.

41.  Field measurements of the ice strength.

42.  Why the ice dynamic load is so serious for ice resistant platform?

43.  Explain the Stochastic aspects of ice forces.
44.  Inhomogeneity and its influence on value of the ice strength?
45.  How to estimate the value of coefficient of inhomogeneity for Novic bay?

Tunosble YDK3aMeHAIMOHHBIE OUJIETHI
Examination ticket Ne 1
1. Why the concrete platforms are prevailed on steel ones in construction in cold offshore zones?
2. Explain the Limit force scenario.
Examination ticket Ne 2
1. What are the main analysis procedures used for evaluation the bearing capacity of the concrete

platforms?



2. Explain the Limit stress scenario.
Examination ticket Ne 3
1. What are the main dangers for the concrete platforms operation on Sakhalin offshore?
2. Explain the Limit-energy (momentum) scenario.
Examination ticket Ne 4
1. Why the floating structural concepts of the concrete platforms are used for the offshore Arctic and
Okhotsk seas?
2. Describe the H>O molecule structure.
Examination ticket Ne 5
1. Describe types of the ice features.

2. The atomic structure of ice Ij.

OueHovHble cpeacTBa AJIMl TeKylleil aTTecTaluu
Kpurepun BbicTaB/IeHUSs] OLIEHKHU CTY/IEHTY Ha 3a4eTe/ IK3aMeHe

no JucHumnInHe «MexaHuka Jbaa»

Bajbl Ounenka
(pedTHHTOB 3ayera/
9 TpebGoBanus k cpopMHUPOBAHHBIM KOMIIETEHIMAM
Oif OIICHKH) IK3aMeHa
(cranmaprtHas)
100-86 OreHKa «OTJIIMYHO» BBICTABIIACTCS CTYACHTY, €CJIH OH IIYOOKO M
OaoB MPOYHO YCBOWJI MPOTpaMMHBIN  Marepuaj, HCYEPIbIBAIOIIE,
MOCJIEI0BATENBHO, YETKO U JIOTHUECKU CTPOMHO €0 U3JIaraer, yMeeT
TECHO YBSI3bIBATh TEOPHUIO C MPAKTUKOH, CBOOOTHO CIIPABISETCA C
«3aumenoy/ 3aJladyaMM, BOIIPOCAMU MU JAPYTUMHU BHJAMU MPUMEHEHHs 3HAHUH,
«OMAUYHON IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BUAOU3MEHEHNH 3a/laHuUM,
UCIOJIb3YeT B OTBETE MaTepuajl MOHOTpaUuecKOoW JHUTepaTyphl,
MPaBWIBHO  OOOCHOBBIBACT  MPHUHSATOE  pEIICHHEe,  BJIAJeeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH WM TIPUEMaMU  BBIOJHEHUS
MPaKTUYECKHX 3a/1ay.
85-76 OlLieHKa «XOPOILI0» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET
OaoB Marepuai, rpaMOTHO U MO CYILIECTBY HU3JIaraeT €ro, He JAOIyCKas
«3aumenoy/ CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC, MPABUILHO
«XOpouLoy IPUMEHSIET  TEOPETUYECKUE  IIOJIOKEHUS  INPU  PELIECHUU
MPAKTUYECKUX BOIPOCOB U 3afad, BIAJACeT HEOOXOAUMBIMU
HaBBIKAMU M IPUEMaMH UX BBIOJTHEHUS.
75-61 OneHKa «yaOBJIETBOPUTEIBLHO» BBICTABISIETCA CTYJCHTY, €CIU OH
Oan y MMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepuana, HO HE YCBOWJ €ro
(aaumeno» neTaneid, JOMyCKaeT HEeTOYHOCTH, HEJOCTaTOYHO MpaBHIIbHbBIE
«y0oe1emsopu M
(GOpMYIUPOBKY, HAPYIICHUS JOTUYECKOW MOCIEIOBATEIHHOCTH B
menoroy U3JI0’KEHUHU MPOrPaMMHOI0 MaTepuala, UCIBITHIBACT 3aTPYAHCHUS
TIPY BBITIOJIHEHUU MPAKTHYECKUX padoT.
60-50 OneHka  «HEYIOBJIETBOPUTEIBHO»  BBICTABIAETCS  CTYACHTY,
OaioB Y. KOTOPBIN HE 3HaeT 3HAUUTEIHHON YacTH MPOrpaMMHOTO MaTepHara,
JIOMYCKaeT CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbUINMU
3aTpyJHEHUSIMU BBIMONHSIET MpakTudeckue padorel. Kak mpasuio,
«HEYO081emeo
Dumensioy OLEHKA «HEYNOBJETBOPUTENLHOY CTABUTCA CTYACHTaM, KOTOpbIE He
MOTYT TPOJOJIKUATH OOydeHHe Oe3 MOTOJHUTENbHBIX 3aHSITUU IO
COOTBETCTBYIONIEH AUCIUILIIUHE.




IIpunoxenne 3

MMWHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCHUIICKOM ®EJIEPALIN
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIET0 00Opa30BaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NH>KEHEPHAS HIKOJIA

METOAUYECKHUE YKA3AHUA
MO AUCHUILJINHE
«MexaHuKa JbIa»
HaIpaBJeHUE OATOTOBKU
08.04.01 CtpoutenscTBO
MarucTepckas mporpamma
«IllenphoBoe 1 MPUOPEKHOE CTPOUTEIIHCTBOY
dopma NOArOTOBKU OYHAs

BaanuBocTok
2017



Field development
An offshore hydrocarbon field in the Pechora Sea in 28 m water depth, 80 km from shore has an

estimated recoverable amount of oil of 800 million barrels and an estimated recoverable amount of gas
of 40 billion Sm®. The amount of condensate is small.
a)  Discuss how you will treat the well stream and what products can be sold profitable on the marked.
b)  Present a proposal for a platform solution and list/ show the technical functions, which are needed
on the platform.
c)  Discuss what standards you will use for design of the platform substructure. Assume that you
represent an investor (oil company) with head office in Oslo.

- Definition of the ice loading operating on shelf constructions of vertical type.

- Definition of the ice loading operating on shelf constructions of the conic form.

- About the calculation of ice loading on multi colons constructions.

- About the calculation of ice loading on wields constructions.

- About the calculation of ice loading from temperature expansion.

- About the calculation of ice loading from the frozen ice cover.

- About Calculation of loading from hummocks.

- Stulent calculate ice loading on various standards, comparision and the analysis of results of
calculations.

- Working out of scenarios of interaction of ice loading about a construction, drawing up of

algorithm of calculation

How to Write Report: Rules and Recommendations

Evolving Your Argument

Choose an issue to write about. This may sound fairly open-ended and effortless, but
unfortunately, it's not. You need to choose an issue that is narrow and has two sides.

If it's too broad, make it smaller. "Using marijuana" is too big. Attacking that issue would take
days. However, "Selling and using marijuana in public places" is a different story. That's much easier to
argue for (or against) and will facilitate in making your paper a success.

Research both sides of the debate. When they say to keep your friends close but your enemies
closer, they were also talking about writing papers. In order to effectively and accurately argue for your
side, you must know the opposing argument inside and out.

Through research, you'll be gathering evidence. When you've gotten the pros and cons down of
each side, you'll be able to form a paper that clearly states which side is best. You will list the cons of
your argument, but be able to refute them with ease. You want to show balance, not bias.

Use credible sources. Argumentative essay assignments generally call for extensive research of
literature or previously published material. Your professor may also require empirical research where
you collect data through interviews, surveys, observations, or experiments. Know what kind of sources

your professor requires and how many.



Develop your thesis. This is one or two sentences that asserts your position clearly and
summarizes the main reasons for your argument. Though there are plenty of times in your life when it’s
best to adopt a balanced perspective and try to understand both sides of a debate, this isn’t one of them.
Be firm.

Your thesis statement should be clear and concise. It should not use weak qualifiers ("I believe,"
"I feel," etc.) or claim to be an expert. Nor should it use strictly moral or religious claims as a base for
reasoning. "Pollution is bad for the environment" is not a strong thesis statement; "At least 25 percent
of the federal budget should be spent on limiting pollution" is.

Make sure it says something. A question, fact, or feeling is not something that can be argued. "Is
lying wrong?" "The ozone is important to human survival." "I believe the standardized education system
is a waste of time." These do not make for good topics. However, "Lying is beneficial for human
relationships," "Human beings are the greatest contributor to global warming," and "America's system
of education is failing the youngest generation" are. They are narrow and contain something that can be
refuted.

Writing Your Report

Begin with an intriguing, strong introduction. You have to hook your reader almost
immediately--after all, first impressions are the most memorable. Draw them in.

In the first paragraph of an argument essay, set the context by reviewing the topic in a general
way. Next, explain why the topic is important (exigency) or why readers should care about the issue.
Lastly, present the thesis statement. It is essential that your thesis statement be appropriately narrowed
to follow the guidelines set forth in the assignment. If you do not master this portion of the essay, it will
be quite difficult to compose an effective or persuasive essay on the whole.

Write a convincing, evidence-filled body. When it comes to structure, you have three basic
options:

Present both sides of the issue, then state your opinion and explain why you chose that side. This
option is useful if you did not have an opinion on the issue prior to research, or your audience is not very
familiar with your topic.

- When you give all the information at the front, your readers may be more inclined to
agree with you (especially if your paper is the basis of their knowledge).

State your opinion at the beginning. List and explain the reasons for your choice. Acknowledge
the other side’s arguments; then, disprove/refute those arguments. This option is useful when your
audience already has some knowledge of the issue. It allows you to be more assertive, thus making a
stronger argument.

- Show how these arguments are not reasonable, not logical, or not effective. Be sure to
reassert your own viewpoint and why it is the best choice.

State your thesis and refute each con one by one. With this manner, you are concentrating on the
lack of logic and reasonableness made by the other side, undermining the counter argument. This works

best if you have strong cons but well thought-out, balanced refutations, but are light on pros.



- Regardless of which method you choose, make sure to accurately cite your sources!

Each paragraph should be limited to the discussion of one general idea. This will allow for clarity
and direction throughout the essay. In addition, such conciseness creates an ease of readability for your
audience. It is important to note that each paragraph in the body of the essay must have some logical
connection to the thesis statement in the opening paragraph. Some paragraphs will directly support the
thesis statement with evidence collected during research. It is also important to explain how and why the
evidence supports the thesis (warrant).

And yes, you do need to address the other side of the argument. A list of pros is not balanced and
persuasive. With attention paid to both sides, you'll illustrate a well-rounded understanding of the topic,
demonstrate a lack of bias, enhance the level of trust that the reader has for both you and your opinion,
give yourself the opportunity to refute any arguments the opposition may have, and strengthen your
argument by diminishing your opposition's.

Add room for differing opinions. Though the standard essay is 5 paragraphs long (3 being
dedicated to the body), depending on your topic it may be appropriate to allot an extra paragraph or two
for other viewpoints or conflicting opinions.

Rather than explaining how these differing opinions are wrong outright, note how opinions that
do not align with your thesis might not be well informed or how they might be out of date.

Wrap up with a sturdy conclusion. You should not simply restate the thesis, but readdress it in
light of the evidence provided.

This is the very last thing your reader sees. Therefore, it must be effective and logical, leaving a
lasting, positive impression. Do not introduce any new information into the conclusion; rather,
synthesize the information presented in the body of the essay. Restate why the topic is important, review
the main points, and review your thesis. You may also want to include a short discussion of more
research that should be completed in light of your work.

Revising & Editing Your Work

Go over your professor's requirements. Each instructor is a bit different in what they're looking
for in their assignments. If you don't explicitly know what yours is looking for in terms of format and
content, ask.

Make sure your margins, page numbering, sourcing, bibliography, and length meet the
requirements. If there's any possibility your topic is unacceptable, discuss this with your professor. Better
to ask first and receive an extension than to not ask and receive a 0.

Take note of your transitions. They are the mortar that holds the foundation of your essay
together. Without logical progression of thought, the reader is unable to follow the essay’s argument,
and the structure will collapse.

Transitions should wrap up the idea from the previous section and introduce the idea that is to
follow in the next section. What's more, within paragraphs there should be a flow from argument to

evidence. Does your evidence follow a logical pattern?



Have someone else review your work. By the time you're finished, you may never want to look
at your paper again, much less proofread for grammar, spelling and punctuation errors.

In addition to looking for small, not-so-egregious mistakes, ask your friend or family member to
review the overall work. Did they find it persuasive? Were there any holes in the logic? Are they left
with any questions? Having an outside party read your essay is the closest feedback you'll get to your
professor's.

Take a final read. After you adjourn from your energy drinks and squeeze in a nap, read your
paper one more time. Does it say everything you wanted to say?

If any points remain even the slightest bit ambiguous or wordy, take a minute to rephrase them.
Is there anything you've missed? Anything that would be more potent if restructured or moved around?
These final tweaks will be the easiest to do the hard part is over. Now, all you have to do is hand it in on
time.

Edit Tips

- Make an outline. You may find that it's easier to construct a full paper when you have a
skeleton to go off of. As you find your evidence, draft a lose, bare bones outline to guide you in the
writing process.

- All sources need to be verifiable and not from assumptions. These sources will then be
the base of your arguments in the essay. To know how to check the credibility of a source.

- The best verifiable source is book. Spend your time in the library, reading a book that is
relevant to the topic you want to discuss. Alternatively, you can watch documentary films about the topic
or use documentations of trustful interviews.

- Don't be redundant or repetitive unless it is needed to stress an argument or a fact.

How to Turn a Written Report Into a First-Class Presentation.

You might start by looking at the bright side: at least you won't have to research your topic. Your
task instead is to whittle that mound of material down to size.

The best way to start that process is to go first to the end of your report. That's where your
conclusions and recommendations are to be found and where you're likely to find the most salient parts
of your report. Work to pare down the report's most essential findings. Keep these to as few points as
possible.

You should now be ready to build the presentation that will lead you to the conclusion you've
already established. That means a return to some fundamentals.

Your objective. Start by being clear about your goals. Was your report designed primarily to
pass along information-perhaps to bring your audience up-to-date or make them aware of some business
issues? Or was it intended as a call to action? What specific response do you want from your audience?
The answers to those questions will help shape your presentation. Write down your objective. Make it

as clear and concise as you can. Keep it to a few sentences, at most.



Your audience. Know your audience thoroughly. Check for anything that can affect how they're
likely to respond. Find out also what they may be expecting from your report. You'll have to address in
your presentation whatever expectations or preconceived notions your audience may have.

Your road map. Your best bet is to begin by mapping out the logic underlying the presentation,
especially when dealing with extensive and detailed material. Think of this as your road map. It'll help
you stay focused on the key elements of your report — the main ideas and messages, the conclusions,
and recommendations. List those points from your report that best support your key messages. You don't
want to get bogged down in more detail than you'll need in your presentation, so be ruthless in cutting
out what you don't need. Remember: you are not presenting the report; you're creating a presentation
based on the report.

Structure your talk. When you're dealing with a lengthy report that later will become an oral
presentation, it helps to break the material into several distinct parts, based on the structure you've
defined in your road map. That way, you can address each main idea as an entity, before moving on to
the next idea. That'll help your listeners better comprehend and remember each key idea. Pay attention
here to transitions; these should provide a natural link from one idea or section to another. Your
transitions can also serve both as a summary of each section and a glimpse of what's coming next. (More

information on transitions here.) With a well-thought-out outline, building the body of your presentation

should not pose a great challenge. You should now be able to move on logically, step-by-step, to your
conclusion.

Create a strong opener. It's essential that you begin any presentation with a strong opener. It's
even more essential when your audience thinks it's about to sit through what could be a long, tedious
exposition. You can quickly dispel any such notion with an opener that immediately grabs everyone's
attention. So plan your opening comments carefully. Find something in the report — a statement, a
claim, a conclusion that's likely to have a particular impact on this audience. That may require no more
than going straight to the report's key conclusion, and stating it as concisely as you can. You may want
to think of an elevator speech. Imagine you've got 10 seconds to make your pitch. What would you say?
Once you've got the opener down cold, you can move on smoothly to the body of your presentation.

(Read our article on great openings.)

Keep those visuals lean and mean. Chances are your report contains lots of detailed data. Be
on the alert to include only the most essential data in your visuals. As you create your visuals, keep in
mind the fundamental rules. Use only at-a-glance visuals that support your key messages. As much as
possible, avoid visuals crowded with lots of data, charts, and graphs that add nothing of real value. Here
again, you'll need to be somewhat ruthless in cutting out all but the must essential material. (Read more

about creating effective visuals.)

Some more tips.
- Be clear about the time allotted for your presentation.
- At the end of your presentation, summarize clearly and emphatically the key conclusions

and recommendations of your report.



- Be prepared for questions. Will you be addressing questions as they come up or will
questions be held for a Q&A period at the end?

- Have back-up material in reserve in case you're questioned or challenged about parts of
the report you did not include in your presentation.

- Have handouts ready to pass around after your presentation. You may decide to hand out
the entire report or just portions of it, as appropriate.

- Rehearse in the room and with the equipment you'll be using.

Remember, your report was compiled as a report. Your job now is to create a successful
presentation. That means you'll be needing everything in the presenter's toolkit, including practicing
your non-verbal communication skills as well like maintaining eye focus and using your voice and

gestures to good effect.

GLOSSARY

Ice terms arranged by subject
. FLOATING ICE
. DEVELOPMENT
. FORMS OF FAST ICE
. OCCURRENCE OF FLOATING ICE
. FLOATING-ICE MOTION PROCESSES
. DEFORMATION PROCESSES
. OPENINGS IN THE ICE
. ICE-SURFACE FEATURES
. STAGES OF MELTING
10. ICE OF LAND ORIGIN
11. SKY AND AIR INDICATIONS
12. TERMS RELATING TO SURFACE SHIPPING
13. TERMS RELATING TO SUBMARINE NAVIGATION_
1. FLOATING ICE: Any form of ice found floating in water. The principal kinds of floating
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ice are lake ice, river ice, and sea ice which form by the freezing of water at the surface, and glacier ice
(ice of land origin) formed on land or in anice shelf. The concept includes ice that is stranded or
grounded.

1.1.  Seaice:Any form of ice found at sea which has originated from the freezing of sea water.

1.1.1. FASTICE: cf. 3.1.

1.1.2. DRIFT ICE/PACK ICE: Term used in a wide sense to include any area of sea ice other
than fast ice no matter what form it takes or how it is disposed. When concentrations are high, i.e. 7/10
or more, drift ice may be replaced by the term pack ice. (Previosly the term pack ice was used for all
ranges of concentration.)

1.2.  Ice of land origin: Ice formed on land or in an ice shelf, found floating in water. The

concept includes ice that is stranded or grounded.



1.3.  Lake ice: Ice formed on a lake, regardless of observed location.

1.4.  River ice: Ice formed on a river, regardless of observed location.

2. DEVELOPMENT

2.1. New ice: A general term for recently formed ice which includes frazil ice, grease ice,
slush and shuga. These types of ice are composed of ice crystals which are only weakly frozen together
(if at all) and have a definite form only while they are afloat.

2.1.1. FRAZIL ICE: Fine spicules or plates of ice, suspended in water.

2.1.2. GREASE ICE: A later stage of freezing than frazil ice when the crystals have coagulated
to form a soupy layer on the surface. Grease ice reflects little light, giving the sea a matt appearance.

2.1.3. SLUSH: Snow which is saturated and mixed with water on land or ice surfaces, or as a
viscous floating mass in water after a heavy snowfall.

2.1.4. SHUGA: An accumulation of spongy white ice lumps, a few centimeters across; they are
formed from grease ice or slush and sometimes from anchor ice rising to the surface.

2.2.  Nilas: A thin elastic crust of ice, easily bending on waves and swell and under pressure,
thrusting in a pattern of interlocking 'fingers' (finger rafting). Has a matt surface and is up to 10 cm in
thickness. May be subdivided into dark nilas and light nilas.

2.2.1. DARK NILAS: Nilas which is under 5 cm in thickness and is very dark in color.

2.2.2. LIGHT NILAS: Nilas which is more than 5 cm in thickness and rather lighter in color
than dark nilas.

2.2.3. ICE RIND: A brittle shiny crust of ice formed on a quiet surface by direct freezing or
from grease ice, usually in water of low salinity. Thickness to about 5 cm. Easily broken by wind or
swell, commonly breaking in rectangular pieces.

2.3. Pancake ice: cf. 4.3.1.

2.4. Young ice: Ice in the transition stage between nilas and first-year ice, 10-30 cm in
thickness. May be subdivided into grey ice and grey-white ice.

2.4.1. GREY ICE: Young ice 10-15 cm thick. Less elastic than nilas and breaks on swell.
Usually rafts under pressure.

2.4.2. GREY-WHITE ICE: Young ice 15-30 cm thick. Under pressure more likely to ridge
than to raft.

2.5.  First-year ice: Sea ice of not more than one winter's growth, developing from young ice;

thickness 30 cm - 2 m. May be subdivided into thin first-year ice/white ice, medium first-year ice and

thick first-year ice.
2.5.1. THIN FIRST-YEAR ICE/WHITE ICE: First-year ice 30-70 cm thick.
2.5.1.1. Thin first-year ice/white ice first stage: 30-50 cm thick.
2.5.1.2. Thin first-year ice/white ice second stage: 50-70cm thick.

2.5.2. MEDIUM FIRST-YEAR ICE: First-year ice 70-120 cm thick.
2.5.3. THICK FIRST-YEAR ICE: First-year ice over 120 cm thick.



2.6.  Old ice: Sea ice which has survived at least one summer's melt; typical thickness up to
3m or more. Most topographic features are smoother than on first-year ice. May be subdivided
into second-year ice and multi-year ice.

2.6.1. SECOND-YEAR ICE: Old ice which has survived only one summer's melt; typical
thickness up to 2.5 m and sometimes more. Because it is thicker than first-year ice, it stands higher out
of the water. In contrast to multi-year ice, summer melting produces a regular pattern of numerous
small puddles. Bare patches and puddles are usually greenish-blue.

2.6.2. MULTI-YEAR ICE: Old ice up to 3 m or more thick which has survived at least two
summers' melt. Hummocks even smoother than in second-year ice, and the ice is almost salt-free.
Colour, where bare, is usually blue. Melt pattern consists of large interconnecting irregular puddles and
a well-developed drainage system.

3. FORMS OF FAST ICE

3.1.  Fastice: Sea ice which forms and remains fast along the coast, where it is attached to the
shore, to an ice wall, to an ice front, between shoals or grounded icebergs. Vertical fluctuations may be
observed during changes of sea-level. Fast ice may be formed in situ from sea water or by freezing
offloating ice of any age to the shore, and it may extend a few metres or several hundred kilometres from
the coast. Fast ice may be more than one year old and may then be prefixed with the appropriate age
category (old, second-year, or multi-year). If it is thicker than about 2 m above sea-level it is called
an ice shelf.

3.1.1. YOUNG COASTAL ICE: The initial stage of fast ice formation consisting of nilas or
young ice, its width varying from a few metres up to 100-200 m from the shoreline.

3.2. Icefoot: A narrow fringe of ice attached to the coast, unmoved by tides and remaining
after the fast ice has moved away.

3.3.  Anchor ice: Submerged ice attached or anchored to the bottom, irrespective of the nature
of its formation.

3.4. Grounded ice: Floating ice which is aground in shoal water (cf. stranded ice).

3.4.1. STRANDED ICE: Ice which has been floating and has been deposited on the shore by

retreating high water.

3.4.2. GROUNDED HUMMOCK: Hummocked grounded ice formation. There are single
grounded hummocks and lines (or chains) of grounded hummocks.

4. OCCURRENCE OF FLOATING ICE

4.1. Ice cover: The ratio of an area of ice of any concentration to the total area of sea surface
within some large geographic local; this local may be global, hemispheric, or prescribed by a specific
oceanographic entity such as Baffin Bay or the Barents Sea.

4.2.  Concentration: The ratio expressed in tenths* describing the amount of the sea surface
covered by ice as a fraction of the whole area being considered. Total concentration includes all stages

of development that are present, partial concentration may refer to the amount of a particular stage or of



a particular form of ice and represents only a part of the total. (*In historical sea-ice data octas have been
used by some countries.)

4.2.1. COMPACT ICE: Floating ice in which the concentration is 10/10 and no water is
visible.

4.2.1.1. Consolidated ice: Floating ice in which the concentrationis 10/10 and
the floes are frozen together.

4.2.2. VERY CLOSE ICE: Floating ice in which the concentration is 9/10 to less than 10/10.

4.2.3. CLOSE ICE: Floating icein which the concentrationis 7/10 to 8/10, composed
of floes mostly in contact.

4.2.4. OPEN ICE: Floating icein which the ice concentrationis 4/10 to 6/10, with
many leads and polynyas, and the floes are generally not in contact with one another.

4.2.5. VERY OPEN ICE: Floating ice in which the concentration is 1/10 to 3/10 and water
preponderates over ice.

4.2.6. OPEN WATER: A large area of freely navigable water in which sea ice is present
in concentrations less than 1/10. No ice of land origin is present.

4.2.7. BERGY WATER: An area of freely navigable water in which ice of land origin is
present in concentrations less than 1/10. There may besea icepresent, although the
total concentration of all ice shall not exceed 1/10.

4.2.8. ICE-FREE: No ice present. If ice of any kind is present this term should not be used.

4.3. Forms of floating ice

4.3.1. PANCAKE ICE: Predominantly circular pieces of ice from 30 cm - 3 m in diameter, and
up to about 10 cm in thickness, with raised rims due to the pieces striking against one another. It may be
formed on a slight swell from grease ice, shuga or slush or as a result of the breaking of ice rind, nilas or,
under severe conditions of swell or waves, of grey ice. It also sometimes forms at some depth at an
interface between water bodies of different physical characteristics, from where it floats to the surface;
its appearance may rapidly cover wide areas of water.

4.3.2. FLOE: Any relatively flat piece of sea ice 20 m or more across. Floes are subdivided

according to horizontal extent as follows:

4.3.2.1. Giant: Over 10 km across.
4.3.2.2. Vast: 2-10 km across.
4.3.2.3. Big: 500-2000 m across.
4.3.2.4. Medium: 100-500 m across.
4.3.2.5. Small: 20-100 m across.

4.3.3. ICE CAKE: Any relatively flat piece of sea ice less than 20 m across.

4.3.3.1. Small ice cake: An ice cake less than 2 m across.

4.3.4. FLOEBERG: A massive piece ofsea ice composed of ahummock, or a group
of hummocks frozen together, and separated from any ice surroundings. It may typically protrude up to

5 m above sea-level.



43.4.1. Floebit: A relatively small piece of sea ice, normally not more than 10 m across
composed of (a) hummock(s) or part of (a)ridge(s) frozen together and separated from any
surroundings. It typically protrudes up to 2 m above sea-level.

4.3.5. ICE BRECCIA: Ice of different stages of development frozen together..

4.3.6. BRASH ICE: Accumulations of floating ice made up of fragments not more than 2 m
across, the wreckage of other forms of ice.

4.3.7. ICEBERG: cf. 10.4.2.

4.3.8. GLACIER BERG: cf. 10.4.2.1.

4.3.9. TABULAR BERG: cf. 10.4.2.2.

4.3.10. ICE ISLAND: cf. 10.4.3.

4.3.11. BERGY BIT: cf. 10.4.4.

4.3.12. GROWLER: cf. 10.4.5.

4.4. Arrangement

4.4.1. 1CE FIELD: Area of floating ice consisting of any size of floes, which is greater than 10
km across (cf. patch).

4.4.1.1. Large ice field: An ice field over 20 km across.

4.4.1.2. Medium ice field: An ice field 15-20 km across.

4.4.1.3. Small ice field: An ice field 10-15 km across.

4.4.14. Ice patch: An area of floating ice less than 10 km across.

4.4.2. 1ICE MASSIF: A variable accumulation of close or very close ice covering hundreds of
square kilometers which is found in the same region every summer.

4.4.3. BELT: A large feature of drift ice arrangement; longer than it is wide; from 1 km to more
than 100km in width.

4.4.4. TONGUE: A projection of the ice edge up to several kilometers in length, caused by
wind or current.

4.4.5. STRIP: Long narrow area of floating ice, about 1 km or less in width, usually composed
of small fragments detached from the main mass of ice, and run together under the influence of wind,
swell or current.

4.4.5.1. Ice isthmus: A narrow connection between two ice areas of very close or compact
ice. It may be difficult to pass, whilst sometimes being part of a recommended route.

4.4.6. BIGHT: An extensive crescent-shaped indentation in the ice edge, formed by either wind
or current.

4.4.7. ICE JAM: An accumulation of broken river ice or sea ice caught in a narrow channel.

4.4.8. ICE EDGE: The demarcation at any given time between the open sea and sea ice of any

kind, whether fast or drifting. It may be termed compacted or diffuse (cf. ice boundary).

4.4.8.1. Compacted ice edge: Close, clear-cut ice edge compacted by wind or current;

usually on the windward side of an area of drift ice.



4.4.8.1.1. Jammed brash barrier: A strip or narrow belt of new, young or brash ice (usually
100-5000 m wide) formed at the edge of either drift or fast ice or at the shore. It is heavily compacted
mostly due to wind action and may extend 2 to 20 m below the surface but does not normally have
appreciable topography. Jammed brash barrier may disperse with changing winds but can also
consolidate to form a strip of unusually thick ice in comparison with the surrounding drift ice.

4.4.8.2. Diffuse ice edge: Poorly defined ice edge limiting an area of dispersed ice; usually
on the leeward side of an area of drift ice.

4.4.8.3. Ice limit: Climatological term referring to the extreme minimum or extreme
maximum extent of the ice edge in any given month or period based on observations over a number of

years. Term should be preceded by minimum or maximum (cf. mean ice edge).

4.4.8.4. Mean ice edge: Average position of the ice edge in any given month or period
based on observations over a number of years. Other terms which may be used are mean maximum ice
edge and mean minimum ice edge (cf- ice limit).

4.4.8.5. Fast-ice edge: The demarcation at any given time between fast ice and open
water.

4.4.9. ICE BOUNDARY: The demarcation at any given time between fast ice and drift ice or
between areas of drift ice of different concentrations (cf. ice edge).

4.49.1. Fast-ice boundary: The ice boundary at any given time between fast ice and drift
ice.

4.49.2. Concentration boundary.: A line approximating the transition between two areas
of drift ice with distinctly different concentrations.

4.4.10. ICEBERG TONGUE: cf. 10.4.2.3.

5. FLOATING-ICE MOTION PROCESSES

5.1.  Diverging: Ice fields or floes in an area are subjected to diverging or dispersive motion,
thus reducing ice concentration and/or relieving stresses in the ice.

5.2. Compacting: Pieces of floating ice are said to be compacting when they are subjected to
a converging motion, which increases ice concentration and/or produces stresses which may result in
ice deformation.

5.3.  Shearing: An area of drift ice is subject to shear when the ice motion varies significantly
in the direction normal to the motion, subjecting the ice to rotational forces. These forces may result in
phenomena similar to a flaw (q.v.).

6. DEFORMATION PROCESSES

6.1.  Fracturing: Pressure process whereby ice is permanently deformed, and rupture occurs.
Most commonly used to describe breaking across very close ice, compact ice and consolidated ice.

6.2.  Hummocking: The pressure process by which sea ice is forced into hummocks. When
the floes rotate in the process it is termed screwing.

6.3.  Ridging: The pressure process by which sea ice is forced into ridges.



6.4. Rafting: Pressure processes whereby one piece 7.3 of ice overrides another. Most
common in new and young ice (cf. finger rafting).

6.4.1. FINGER RAFTING: Type of rafting whereby interlocking thrusts are formed,

each floe thrusting 'fingers' alternately over and under the other. Common in nilas and grey ice.

6.5. Shore ice ride-up: A process by which ice is pushed ashore as a slab.

6.6. Weathering: Processes of ablation and accumulation which gradually eliminate
irregularities in an ice surface.

7. OPENINGS IN THE ICE

7.1.  Fracture: Any break or rupture through very close ice, compact ice, consolidated ice,
fast ice, or a single floe resulting from deformation processes. Fractures may contain brash ice and/or be
covered with nilas and/or young ice. Length may vary from a few meters to many kilometers.

7.1.1. CRACK: Any fracture of fast ice, consolidated ice or a single floe which may have been
followed by separation ranging from a few centimeters to 1 m.

7.1.1.1. Tide crack: Crack at the line of junction between an immovable ice foot or ice
wall and fast ice, the latter subject to rise and fall of the tide.

7.1.1.2. Flaw: A narrow separation zone between drift ice and fast ice, where the pieces
of ice are in chaotic state; it forms when drift ice shears under the effect of a strong wind or current along
the fast ice boundary (cf. shearing).

7.1.2. VERY SMALL FRACTURE: 1 to 50 m wide.

7.1.3. SMALL FRACTURE: 50 to 200 m wide.

7.1.4. MEDIUM FRACTURE: 200 to 500 m wide.

7.1.5. LARGE FRACTURE: More than 500 m wide.

7.2.  Fracture zone: An area which has a great number of fractures.

7.3. Lead: Any fracture or passage-way through sea ice which is navigable by surface
vessels.

7.3.1. SHORE LEAD: A [ead between drift ice and the shore or between drift ice and an ice
front.

7.3.2. FLAW LEAD: A passage-way between drift ice and fast ice which is navigable by
surface vessels.

7.4.  Polynya: Any non-linear shaped opening enclosed in ice. Polynyas may contain brash
ice and/or be covered with new ice, nilas or young ice.

7.4.1. SHORE POLYNYA: A polynya between drift ice and the coast or between drift ice and
an ice front.

7.4.2. FLAW POLYNYA: A polynya between drift ice and fast ice.

7.4.3. RECURRING POLYNYA: A polynya, which recurs in the same position every year.

8. ICE-SURFACE FEATURES

8.1.  Level ice: Sea ice which has not been affected by deformation.



8.2. Deformed ice: A general term for ice which has been squeezed together and in places
forced upwards (and downwards). Subdivisions are rafted ice, ridged ice and hummocked ice.

8.2.1. RAFTED ICE: Type of deformed ice formed by one piece of ice overriding another (cf.
finger rafting).

8.2.1.1. Finger rafted ice: Type of rafted ice in which floes thrust 'fingers' alternately over
and under the other.

8.2.2. RIDGE: A line or wall of broken ice forced up by pressure. May be fresh or weathered.
The submerged volume of broken ice under a ridge, forced downwards by pressure, is termed an ice
keel.

8.2.2.1. New ridge: Ridge newly formed with sharp peaks and slope of sides usually 40°.
Fragments are visible from the air at low altitude.

8.2.2.2. Weathered ridge: Ridge with peaks slightly rounded and slope of sides usually
30° to 40°. Individual fragments are not discernible.

8.2.2.3. Very weathered ridge: Ridge with tops very rounded, slope of sides usually 20°-
30°.

8.2.2.4. Aged ridge: Ridge which has undergone considerable weathering.
These ridges are best described as undulations.

8.2.2.5. Consolidated ridge: A ridge in which the base has frozen together.

8.2.2.6. Ridged ice: Ice piled haphazardly one piece over another in the form of ridges or
walls. Usually found in first-year ice (cf. ridging)

8.2.2.6.1. Ridged ice zone: An area in which much ridged ice with similar characteristics
has formed.

8.2.2.7. Shear ridge: An ice ridge formation which develops when one ice feature is

grinding past another. This type of i>ridge is more linear than those caused by pressure alone.
8.2.2.7.1. Shear ridge field: Many shear ridges side by side.

8.2.3. HUMMOCK: A hillock of broken ice which has been forced upwards by pressure. May
be fresh or weathered. The submerged volume of broken ice under the hummock, forced downwards by
pressure, is termed a hummock.

8.2.3.1. Hummocked ice: Sea ice piled haphazardly one piece over another to form an
uneven surface. When weathered, has the appearance of smooth hillocks.

8.2.3.2. Rubble field: An area of extremely deformed sea ice of unusual thickness formed
during the winter by the motion of drift ice against, or around a protruding rock, islet or other
obstruction.

8.3.  Standing floe: A separate floe standing vertically or inclined and enclosed by rather
smooth ice.

8.4. Ram: An underwater ice projection from anice wall, ice front, iceberg or floe. Its
formation is usually due to a more intensive melting and erosion of the unsubmerged part.

8.5. Bareice: Ice without snow cover.



8.6.  Snow-covered ice: Ice covered with snow.

8.6.1. SASTRUGI: Sharp, irregular ridges formed on a snow surface by wind erosion and
deposition. On drift ice the ridges are parallel to the direction of the prevailing wind at the time they
were formed.

8.6.2. SNOWDRIFT: An accumulation of wind-blown snow deposited in the lee of
obstructions or heaped by wind eddies. A crescent-shaped snowdrift, with ends pointing down-wind, is
known as a snow barchan.

9. STAGES OF MELTING

9.1.  Puddle: An accumulation on ice of melt-water, mainly due to melting snow, but in the
more advanced stages also to the melting of ice. Initial stage consists of patches of melted snow.

9.2. Thaw holes: Vertical holes in sea ice formed when surface puddies melt through to the
underlying water.

9.3. Dried ice: Sea ice from the surface of which melt-water has disappeared after the
formation of cracks and thaw holes. During the period of drying, the surface whitens.

9.4. Retten ice: Sea ice which has become honeycombed and which is in an advanced state
of disintegration.

9.5. Flooded ice: Sea ice which has been flooded by melt-water or river water and is heavily
loaded by water and wet snow.

9.6.  Shore melt: Open water between the shore and the fast ice, formed by melting and/or as
a result of river discharge.

10.  ICE OF LAND ORIGIN

10.1. Firn: Old snow which has recrystallized into a dense material. Unlike ordinary snow, the
particles are to some extent joined together; but, unlike ice, the air spaces in it still connect with each
other.

10.2. Glacier ice: Ice in, or originating from, a glacier, whether on land or floating on the sea
as icebergs, bergy bits or growlers.

10.2.1. GLACIER: A mass of snow and ice continuously moving from higher to lower ground
or, if afloat, continuously spreading. The principal forms of glacier are: inland ice sheets, ice shelves,
ice streams, ice caps, ice piedmonts, cirque glaciers and various types of mountain (valley) glaciers.

10.2.2. ICE WALL: An ice cliff forming the seaward margin of a glacier which is not afloat.
An ice wall is aground, the rock basement being at or below sea-level (cf. ice front).

10.2.3. ICE STREAM: Part of an inland ice sheet in which the ice flows more rapidly and not
necessarily in the same direction as the surrounding ice. The margins are sometimes clearly marked by
a change in direction of the surface slope but may be indistinct.

10.2.4. GLACIER TONGUE: Projecting seaward extension of a glacier, usually afloat. In the
Antarctic, glacier tongues may extend over many tens of kilometers.

10.3. Ice shelf: A floating ice sheet of considerable thickness showing 2-50 m or more above

sea-level, attached to the coast. Usually of great horizontal extent and with a level or gently undulating



surface. Nourished by annual snow accumulation and often also by the seaward extension of
land glaciers.Limited areas may be aground. The seaward edge is termed an ice front (q.v.).

10.3.1. ICE FRONT: The vertical cliff forming the seaward face of anice shelfor other
floating glacier varying in height from 2-50 m or more above sea-level (cf. ice wall).

10.4. Calved ice of land origin

10.4.1. CALVING: The breaking away of a mass of ice from an ice wall, ice front or iceberg.

10.4.2. ICEBERG: A massive piece of ice of greatly varying shape, protruding more than 5 m
above sea-level, which has broken away from a glacier, and which may be afloat or aground. Icebergs
may be described as tabular, dome-shaped, sloping, pinnacled, weathered or glacier bergs.

10.4.2.1. Glacier berg: An irregularly shaped iceberg.

10.4.2.2. Tabular berg: A flat-topped iceberg. Most tabular bergs form by calving from
an ice shelf and show horizontal banding (cf. ice island).

10.4.2.3. Iceberg tongue: A major accumulation of icebergs projecting from the coast, held
in place by grounding and joined together by fast ice.

10.4.3. ICE ISLAND: A large piece of floating ice protruding about 5 m above sea-level, which
has broken away from an Arctic ice shelf, having a thickness of 30-50 m and an area of from a few
thousand square meters to 500 km? or more, and usually characterized by a regularly undulating surface
which gives it a ribbed appearance from the air.

10.4.4. BERGY BIT: A large piece of floating glacier ice, generally showing less than 5 m
above sea-level but more than 1 m and normally about 100-300 m? in area.

10.4.5. GROWLER: Smaller piece of ice than a bergy bit or floeberg, often transparent but
appearing green or almost black in color, extending less than 1 m 12.7 above the sea surface and normally
occupying an area of about 20 m?.

11.  SKY AND AIR INDICATIONS

11.1. Water sky: Dark streaks on the underside of low clouds, indicating the presence of water
features in the vicinity of sea ice.

11.2. Ice blink: A whitish glare on low clouds above an accumulation of distant ice.

11.3. Frost smoke: Fog-like clouds due to contact of cold air with relatively warm water,
which can appear over openings in the ice, or leeward of the ice edge, and which may persist while ice
is forming.

12.  TERMS RELATING TO SURFACE SHIPPING

12.1. Beset: Situation of a vessel surrounded by ice and unable to move.

12.2. Ice-bound: A harbour, inlet, etc. is said to be ice-bound when navigation by ships is
prevented on account of ice, except possibly with the assistance of an icebreaker.

12.3. Nip: Ice is said to nip when it forcibly presses against a ship. A vessel so caught, though
undamaged, is said to have been nipped.

12.4. Ice under pressure: Ice in which deformation processes are actively occurring and hence

a potential impediment or danger to shipping.



12.5. Difficult area: A general qualitative expression to indicate, in a relative manner, that the
severity of ice conditions prevailing in an area is such that navigation in it is difficult.

12.6. Easy area: A general qualitative expression to indicate in a relative manner, that ice
conditions prevailing in an area are such that navigation in it is not difficult.

12.7. Area of weakness: A satellite-observed area in which either the ice concentration or the
ice thickness is significantly less than that in the surrounding areas. Because the condition is satellite
observed, a precise quantitative analysis is not always possible, but navigation conditions are
significantly easier than in surrounding areas.

12.8. Ice port: An embayment in an ice front, often of a temporary nature, where ships can
moor alongside and unload directly onto the ice shelf.

13. TERMS RELATING TO SUBMARINE NAVIGATION

13.1. Ice canopy: Drift ice from the point of view of the submariner.

13.2.  Friendly ice: From the point of view of the submariner, an ice canopy containing many
large skylights or other features which permit a submarine to surface. There must be more than ten such
features per 30 nautical miles (56 km) along the submarine's track.

13.3. Hostile ice: From the point of view of the submariner, anice canopy containing no
large skylights or other features which permit a submarine to surface.

13.4. Bummock: From the point of view of the submariner, a downward projection from the
underside of the ice canopy; the counterpart of a hummock.

13.5. Ice keel: From the point of view of the submariner, a downward-projecting ridge on the
underside of the ice canopy; the counterpart of a ridge. Ice keels may extend as much as 50 m below
sea-level.

13.6. Skylight: From the point of view of the submariner, thin places in the ice canopy, usually
less than 1 m thick and appearing from below as relatively light, translucent patches in dark
surroundings. The undersurface of a skylight is normally flat. Skylights are called large if big enough for

a submarine to attempt to surface through them (120 m), or small if not.

THE CLASSIFICATION OF THE ICE ACCORDING TO ITS AGE

New iceA general term for recently formed ice which includes frazil ice, grease ice, slush, shuga
and nilas

Frazil ice

Frazil ice formation represents the first stage of sea ice
growth. The frazil crystals are usually suspended in the top
few centimeters of the surface layer of the ocean and give the
water an oily appearance. In the open ocean the crystals may
form, or be stirred to a depth of several meters by wave-

induced turbulence.




Grease ice

A later stage of freezing than frazil ice when the crystals have coagulated to form a soupy layer
on the surface. Grease ice reflects little light, giving the surface a matt appearance, and behaves in a
viscous fluid-like manner

Slush Snow which is saturated and mixed with water on
land or ice surfaces, or as a viscous floating mass in water after
heavy snowfall.

Shuga An accumulation of spongy white lumps, a few

centimeters across, which are formed from grease ice or slush and

sometimes from anchor ice rising to the surface.

Nilas

A thin elastic crust of ice, easily bending on waves and swell and
under pressure, thrusting in a pattern of interlocking "fingers" (finger
rafting). Has a matt surface and is up to 10 cm in thickness. May be
subdivided into dark nilas and light nilas.

Dark nilas is <5 cm thick and very dark in color. Light nilas is 5-10
cm thick and reflects proportionately more light than dark nilas, depending
on its thickness.

Young ice

Ice in the transition stage between nilas and first-year ice, 10-30 cm
in thickness. May be subdivided into grey ice and grey-white ice.

Grey ice Young ice 10-15 cm thick. Less elastic than nilas
and breaks on swell. Usually rafts under pressure.

Grey-white ice Young ice 15-30 cm thick. Under pressure
more likely to ridge than to raft

First-year ice

Sea ice of not more than one winter's growth, developing
from young ice; thickness (typically) 30 cm - 2 m. May be
subdivided into thin first- year ice/white ice, medium first-year ice
and thick first-year ice.

Thin first-year ice is 30-70 cm thick, medium first- year
ice is 70-120 cm thick, and thick first-year ice is over 120 cm

thick. First-year ice may be thicker than 200 cm when it is in the

form of ridges.

Second-year ice

Old ice which has survived only one summer's melt. Because it is thicker and less dense than
first-year ice, it stands higher out of the water. In contrast to multi-year ice, summer melting produces a

regular pattern of puddles. Bare patches and puddles are usually greenish-blue.



The regular pattern of puddles produced during the melt season is only a feature of Arctic se ice.
Melt water does not usually accumulate on the surface of Antarctic sea ice.

Second-year ice is the most common form of old ice present in Antarctica.

Multi-year ice

Old ice up to 3 m or more thick which has survived at least two summers' melts. Hummocks
(hillocks of broken ice that have been forced up by pressure) even smoother than in second-year ice, and
the ice is almost salt-free. Color, where bare, is usually blue. Melt pattern consists of large

interconnecting irregular puddles and a well-developed drainage system.

THE CLASSIFICATION OF THE ICE ACCORDING TO THE FORM OF THE ICE

The form of the ice is also of great importance for the evaluation of the loads due to the ice
environment that the ship or structure is going to evolve in.

Brash ice

Accumulations of floating ice made up of fragments not
more than 2 m across; the wreckage of other forms of ice. Brash is
common between colliding floes or in regions where pressure
ridges have collapsed

Fastice

Sea ice which forms and remains fast along the coast,
where it is attached to the shore, to an ice wall, to an ice front,
between shoals or grounded icebergs. Fast ice may be formed in
situ from sea water or by freezing of pack ice of any age to the .
shore, and it may extend a few meters or several hundred
kilometers from the coast. Fast ice may be more than one year old
and may then be prefixed with the appropriate age category (old,
second-year, or multi-year).

Floe

A floe is any contiguous piece of sea ice. Floes may be
described in terms of several size categories:

- Giant: over 10 km across

- Vast: 2-10 km across

- Big: 500-2000 m across

- Medium: 100-500 m across

- Small: 20-100 m across

Floes less than 20 m across are called cake ice

Iceberg

A massive piece of ice of greatly varying shape, more than

5 m above sea-level, which has broken away from a glacier (or an



ice shelf), and which may be afloat or aground. Icebergs may be described as tabular, dome-shaped,
sloping, pinnacled, weathered or glacier bergs (an irregularly shaped iceberg)

Icebergs are not sea ice. They originate from the ice mass of the continent that has accumulated
over many thousands of years. When they melt they add fresh water to the ocean

Pack ice

Term used in a wide sense to include any area of sea ice, other than fast ice, no matter what form
it takes or how it is disposed.

The pack can be described as very open (with an ice concentration of 1/10 to 3/10), open (4/10
to 6/10, with many leads and polynyas and the floes generally not in contact with one another), close
(7/10 to 8/10, composed of floes mostly in contact), very close (9/10 to less than 10/10), and compact
(10/10, with no water visible, called consolidated pack ice if the floes are frozen together)

Pancake ice

Predominantly circular pieces of ice from 30 cm - 3 m in
diameter, and up to 10 cm in thickness (unrafted), with raised rims
due to the pieces striking against one another. It may be formed on
a slight swell from grease ice, shuga or slush or as the result of the

breaking of ice rind, nilas or, under severe conditions of swell or

waves, of grey ice

Rafting

Pressure process whereby one piece of ice overrides
another. Most common in new and young ice (cf. finger rafting).

Finger rafting is a type of rafting whereby interlocking
thrusts are formed, each floe thrusting "fingers" alternately over

and under each other. Common in nilas and grey ice. Rafting plays

an important role in increasing ice thickness within the Antarctic
and Arctic pack. It is the dominant dynamic mechanism whereby floes reach between about 0.4 and 0.6
m thick in the early stages of ice development. Beyond this thickness, converging floes are more likely
to form ridges than to raft. —

Ridging

The pressure process by which sea ice is forced into ridges.

P im0 g e ST TR T

A ridge is a line or wall of broken ice forced up by pressure. May » o oo~

be fresh or weathered. The submerged volume of broken ice under ?‘éﬁw;. Hr ;\.‘;:‘ y -

a ridge, forced downwards by pressure, is termed an ice keel.
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