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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 B1.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 (OK5);

- 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 (OITK1);

- 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
(OIIK2);

- 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 (OIIK3);

- 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; Leset, 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



AHHOTaNuUs K padoyeil nporpaMMe IMCUMILIAHBI

«MexaHHKA JbIa»

JucuuiuinHa paspaboTaHa JUIsl CTYAEHTOB, OOYYAIOIIMXCS MO HANPABICHUIO IMOJTOTOBKH
08.04.01 CrpowutenbcTBo, Maructepckas mnporpamma «lllenbhoBoe M MpUOPEIKHOE CTPOUTEITHCTBO
(Offshore and Coastal Engineering) BXOQUT B BApHaTUBHYIO YacTh — IUCIHUILIMHBI 110 BBIOOPY bioka 1
Hucuurnnunel (Moaynu) yueonoro miana (b1.B./1B.2)

OO6mast TpyI0eMKOCTh TUCHMIUIMHBI cocTaBisieT 180 dacoB (5 3a4€THBIX eAUHUI]). YUCOHBIM
IJIAHOM TMPEAYCMOTPEHBI JICKIIMOHHBIE 3aHATHS (36 uvacoB), mpakTuueckue 3auatus (54 wyaca) u
camocrosTenbHas pabora crymenta (90 gacoB, B Tom umcie 36 4acoB Ha 3K3amMeH). JucuurimHa
peanusyetcs Ha 1 Kypce Maructparypsl Bo 2 cemectpe. @opMa KOHTPOJIS MO TUCHUIUIMHE — SK3aMEH.

Huctunnuna «MexaHuKa JibJia) ONMUPACTCs HA YK€ U3YYCHHbIC NTUCIHUIUIMHBL: «MaremaTtukay,
«Duzukay, «Xumua», «Teopetnueckas Mexanukay, «ConmpoTUBICHHE MaTepuanoBy, «CTpouTenbHas
MexaHukay, «VHXeHepHas THAPOJOrus U oOkKeaHonorus». JucuumiuHa (opMHUPYEeT OCHOBHBIE
npodeccCuoHaNbHbIE KOMIIETEHLIMH, IO3BOJIAIOIIME pPEAM30BbIBATh HAyYHO-MCCIIEI0BATENbCKYIO,
WHHOBAIIMOHHYIO ¥ TPOCKTHO-PACUYETHYIO IESITEIIBHOCTb.

Heap u3yueHus nucuuruinHbl «MexaHuKa JbAay SBISIeTCS MOATOTOBKA KBAIM(DUIIMPOBAHHBIX
CHEIHAJINCTOB B 00JacTU pacyera JIEJOBbIX HAarpy3o0K ¢ y4eToM (PU3MKO-MEXaHUYECKUX IPOLECCOB,
BO3HUKAIOIIKX MPU B3aUMOAECHCTBUH JIEITHOTO TIOKPOBA C COOPYKEHUEM.

3apaumn:

- copMHUpPOBATh y CTYJIEHTA 3HAHUSA O (PYHIAMEHTAJIBHBIX MOHATHUSIX MEXaHUKHU Pa3pyIICHUS
(HampspKeHKe, YCHIIHSI, ypaBHEHHs OajlaHca SHEPTUH U T.11.);

- W3y4yeHUE MOJeNel pa3pylieHus JbJa, HCHOJIb3YeMbIX s MOJETUPOBaHUS (HU3HKO-
MEXaHUYECKOTO MOBEJECHUS MOPCKOTO U NMPECHOTO JIbIA;

- HCCIIEJOBAaHUE MOJIENIEH B3aUMOCICTBUSA JIbJJa C COOPYKEHUEM;

- U3Y4YEHHE U aHajJu3 HOPMATUBHO-TEXHUYECKOW JOKYMEHTAllMM, HAyYHO-TEXHUUYECKUX H
MH(POPMAIIMOHHBIX MATEpPHAIOB B OOJACTH pacyeTa HArpy30K M BO3ACHCTBUN MpPH MPOCKTUPOBAHUHU
MOPCKHUX HH)XCHEPHBIX COOPYKEHUM;

- oO0y4yeHHe METOAMKAM M TMpUeMaM peIIeHHs] WHXKEHEPHBIX 3a/Jad MpU MOMOIIM METOJOB
MaTeMaTUYeCKOro  WJIM  KOMIIBIOTEPHOTO  MOJENMPOBAaHHMA Ha  0a3e  YHUBEPCAIbHBIX U
CIEIUATU3UPOBAHHBIX TIPOTPAMMHO-BBIYHUCIUTEHHBIX KOMIUIEKCOB U CHUCTEM aBTOMATH3WPOBAHHOTO
MIPOEKTUPOBAHUS AJI pacyeTa COOPYKEHUN

Jlnst ycmemrHoro W3y4deHus AUCHUIUIMHBI «MeXaHuWKa JbJa» y CTYJICeHTa JOJKHBI OBITh
c(hopMUpPOBaHbI CIEAYIOIINE IPEIBAPUTENbHbIE KOMIIETECHINH:

JlJis yCcTenrHoro M3y4eHusl TUCHUIUIMHBI «MexXaHuKa JIbJla» Y 00YJarolIuXCsl JOJKHBI OBITh
c(hOopMHUpPOBaHbI CJENYIOUINEe MpPEeIBapUTENbHbIE KOMIETEHIIUH, KOTOpPbIE MOJIyYe€Hbl B pe3yibTare

00ydenus o HanpasieHuro moarotroBku 08.03.01 CtpouTensCcTBO, ypOBEHB MOATOTOBKHU - OakaaBp:



- CIIOCOOHOCTH HCIIOJIb30BaTh COBPEMEHHBIE METOABl M TEXHOJIOTUHM (B TOM 4YHCIe
nH(popMaImoHHbIe) B mpodeccuoHabHol nesreabHocT (OKS);

- CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI ©CTECTBEHHOHAYUYHBIX JHUCUUIUIMH B
npo(ecCHOHANTLHOW ~ JEATCNIbHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTH4YeCKOro  aHaiW3a U
MaTEeMaTHYECKOTO (KOMIBIOTEPHOTO0) MOJAEIUPOBAHUSA, TEOPETHUYECKOTO MU AKCIHEPUMEHTaIbHOIO
uccnenoBanus (OIIK 1);

- CIIOCOOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHKAIOIIMX B XOJE
npoecCHOHANBHOM  JEeSATeNIbHOCTH, NPUBIEYb JUISI HX pPEIICHHS COOTBETCTBYIOIIUN (U3HUKO-
mareMmaruueckuii annapar (OIIK 2);

- 3HAHHEM HAYYHO-TEXHUYECKOW WH(OpPMAIINH, OTCUYESCTBEHHOTO W 3apyOEKHOTO OMBITA TIO
npoduo aesrenpaoctr (ITK-16);

- BIIQJICHHEM METOJIaMU U CPEACTBAMH (PH3UYECKOTO0 W MATEMATHUYECKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, B TOM WYHCJIEC C WCIOIH30BAaHUEM YHUBEPCAIBHBIX H CIICIHUATHN3UPOBAHHBIX
MPOrPaMMHO-BBIYMCIUTENBHBIX ~ KOMILJIEKCOB, aBTOMATHU3UPOBAHHBIX CHUCTEM IPOEKTUPOBAHMS,
CTaHJAPTHBIX MAKETOB aBTOMaTu3aluu uccienosanuid, (IK-17, vactuuno);

- CITOCOOHOCTBIO COCTABJIATH OTUYETHI IO BBITIOJHEHHBIM Pab0oTaM, y4acTBOBaTh BO BHEIPCHUU
pEe3yJIbTATOB UCCICIOBAHU U MpakTH4YecKuX pazpadotok (ITK-18).

[Tnaampyemble pe3yiabTaThl OOyYSHHWS NaHHOW MUCHUIUIMHBI (3HAHUWS, YMCHHS, BIIAJICHUS),
COOTHECCHHBIE C IUIAHUPYEMBIMH pE3yJIbTaTaMd OCBOCHHSI 00pa3oBAaTEIBbHOW  IPOTPAMMBI,

XapaKTCPU3YIOT STAIlbl Q)OpMHpOBaHI/IH CJICAYIOMIUX KOMITCTCHIIUM:

Kox n popwyauposka Aransl GOPMUPOBAHUS KOMIIETEHIIUH
KOMIIeTeH U

OIIK-3 - CTPOUTEJILHBIC HOPMBI U IIPaBUia U APYyrue
CIIOCOOHOCTBIO HOPMAaTHBHBIE JIOKYMEHTHI [0 TPOEKTHPOBAHUIO
UCIIOJIb30BATh HA TUIPOTEXHUYECKUX COOPYKEHHUH HA KOHTHHEHTAILHOM
NPAKTHKE HABBIKH U wenbde,
YMEHUS B OPTaHU3ALHN - OCHOBBI IIPOEKTHPOBAHHS COOPYKEHUIM

Hay4HO- KOHTUHEHTAIBHOIO MIENb()a U 0COOEHHOCTH MX
UCCIEe0BAaTENbCKUX U 3HaeT KOHCTDPYKIIHH,

Hay4HO- - TEOPUIO U METOIbI TIPHHATHS OPraHU3aIlMOHHO-
HPOU3BOICTBEHHBIX YIPaBIEHYECKUX PENIEHNH B HECTAHIAPTHBIX CUTYaIIUsX,
padoT, B yIIpaBIECHUH YUUTHIBAs JIUAEPCKUE KOMIIETEHIIUM;

KOJUIEKTUBOM, BIIUSTh HA - STHYECKHE U COLHUAIbHBIE HOPMBI U ITPUHIUITBI
dopmupoBanue 1eneit npoeCCHOHATBHOM AEATENBHOCTH IPU (GOPMHUPOBAHHUHU U
KOMaH/Ibl, JMArHOCTHKE JIUAEPCKUX KOMITETCHIHHA.

BO3JIEICTBOBATh HA €€ - aHAJIM3UPOBATh HOPMATUBHO-TEXHHUYCCKYIO
COIMaIbHO- 5 JTOKYMEHTALMIO, HAYYHO-TEXHUYECKHUE K

HICHX OJIOTHICCKHH UH()OPMAMOHHBIE MATEPUAJIBI B 00IaCTH

KINMAaT B HY)KHOM JJIA POEKTUPOBAHUS COOPYIKEHUI HA KOHTHHEHTAIBLHOM
JIOCTHIKEHMUS IIeIeH ymeer menbde

HalpaBJICHAH, - IPUMEHSTH HA MPAKTHKE STHIECKUE U COI[HAITBHBIC
OLICHMBATh Ka9CCTBO MPUHIIMITEL K HOPMBI ITpH ()OPMUPOBAHUH M JHATHOCTHKE
pE3yJIbTATOR JIMAEPCKUX KOMIIETEHIIUM

JIeATENLHOCTH,

CIOCOOHOCTEIO K HaBBIKAMHU PYKOBOJICTBA HAYYHO-UCCIIE0BATENLCKUMU U
aKTUBHOH CONHMATbHOMU Brajeet HAyYHO-IIPOHU3BOICTBEHHLIMHU PaOOTAMH

MOOMJIBHOCTH




OIIK-12

- IIPOLIECCHI U ABJICHUS, KOTOPBIE NIPEIACTABIIAOT CYTh,

CIOCOOHOCTHIO BBITIOJTHCHHOUW PaOOTHI;
oopmATh, SHaet - IpaBuiIa 0(OPMIICHHS U CIIOCOOBI 3aIIUTHI PE3yJIbTATOB
PEJICTABIIATH U BBINOJIHEHHON paboThI
AOKJIa/IbIBATD - AHAJIMTUYECKHM ¥ MATEMATHYECKH 00pabaThIBaTh
pesysIbTaTel PE3yIbTaTHI BLIOJIHEHHON paboThI;
BBITOHEHHOH PAGOTEI - COCTaBJIATH JOKJIAbI U PE3EHTALMIO [0 BHIIOJHEHHON
ymeet pabore;
- apryMEHTUPOBAHO 3aIMIIATL PE3YIILTATHI BBITOJHEHHOM
paboThl
- IPUMEPAMH KPAaTKOTO M JIOXOMYMBOTO M3JI0KEHHUS
AHAJIUTUYECKOTO, SKCIIEPUMEHTAIBHOTO HJIH
BIIAJIEET | PAKTUYECKOTO MaTepHaia;
- HaBbIKaMU O()OPMJIEHHS U 3ALUTHI PE3YJILTATOB
BBINOJIHEHHON paboThI
MK-2 - METOJIbI TEXHUKO-IKOHOMHUYECKOTO aHAJIN3a MOPCKHUX
BJIAJICHUEM METO/IAMH MHKEHEPHBIX COOPYKEHUI, DKCILUTYaTHPYEMBIX B JIEJOBBIX
OLIEHKH 3HaeT | yCIOBHSX
MHHOBAIIMOHHOTO - MHHOBALMOHHbIE CUCTEMBI 3aIMTHI COOPYKEHUI
MOTEHIMAIIA, PUCKA KOHTHHEHTAIBHOTO HIEb(a OT JIEI0BbIX BO3AEHCTBHII
KOMMEpIHaIN3ain - BBIOMPATH C MOMOIILI TEXHUKO-DKOHOMHYECKOTO
HPOCKTA, TEXHUKO- yMeeT | CpaBHEHHs BAPUAHTOB ONTUMAJIbHbINA BApUAHT
SKOHOMHICCKOro KOMMEPUECKOTO IIPEIOKEHUS
aHanmsa
NPOEKTHPYEMBIX - MeToaamMu OLEHKHM MHHOBALMOHHOTO TIOTEHIINAJIA U PUCKA
0OBEKTOB 1 IPOIYKIHHI KOMMEPIHAIU3AIUH IPOEKTA
IK-6 - METOJIMKH, [UIAHBI U IPOTPAMMBI IPOBEIEHHS HAYIHBIX
CIIOCOOHOCTHIO WCCIIEIOBAaHHH 1 pa3paboToK;
paspabarbiBaTh - METOJIbI TIPOBEJIEHUS IKCIIEPUMEHTOB U UCIIBITAHUH,
METOMKH, TIAHBI K smaer | AHAIM3UPOBATH W 06OGIIATH HX PE3YILTATEL;
[POTPaMMBI TIPOBEIEHHS - croco0bl cOopa, aHalIM3a U CHCTEMATU3AIMH
HayYHBIX UCCIIEN0BAHUN uHpOpMAIINH;
1 paspaboTOK, TOTOBUTH - METO/IbI Pa3paboTKK (PUMUECKUX U MATEMATHYECKHX
3a/IaHus IS (KOMIIBIOTEPHBIX ) MOJIENIEH.
HMCTIOJTHUTEICH, - OpMYIMPOBATH LIEIH U 3a[a491 UCCIIEI0BAHMIA,
OpraHM30BbIBATH OCYIIECTBIIATH PYKOBOJICTBO M KOHTPOIIb X BBINOJHEHHUS;
HPOBCICHAC OIIEHMBAThH KAYECTBO PE3YJIBTATOB MCCIIEN0BATENBCKOM
IKCTIEPHMEHTOB H [IeATEIBHOCTH:
HCTIBITAHHH, - IPUMEHATH 3HAHUSA O COBPEMEHHBIX METO/IAX
aHaJn3npoBaTh N UCCIIEI0BAHNsI, AHATM3UPOBATh, CHHTE3UPOBAThH U
0bo6maTh 1x KPUTHYECKU PE3IOMUPOBATH HH(POPMAIIUIO;
PE3YIIBTATHI yMeeT | - pa3spabaThiBaTh METOIUKH, TIJTAHBI IS IPOBEICHUS
MaTEeMaTHYeCKOro (KOMIbIOTEPHOT0) MOAECITUPOBAHUS,
FOTOBHTH 3aJIaHUs JIJI UX MIPOBEIEHHUS, OPraHU30BbIBAT
MPOBEACHUE MATEMATHIECKOTO (KOMITBIOTEPHOTO)
MOJIEJIUPOBAHMS, AHAJIU3UPOBATH U 0000IIATH PE3YIILTATHI;
- pa3zpabatbiBaTh MaTeMaTH4ecKie (KOMIbIOTEPHbIE)
MO/IEJTU MIPOIIECCOB U 00BEKTOB CTPOUTEILCTBA,
NPUMEHSATH YMCIIEHHbBIE METO/IBI IS pacueTa MOJeNeH
- CIIOCOOHOCTBIO OPUEHTHPOBATHLCS B TIOCTAHOBKE 3a/1a4H,
BJIAJIEET | TEOPETUUECKUMHU OCHOBAMU OOIIEHAYYHBIX METOOB

HUCCIIEIOBAHUS;




- COBPEMEHHBIM HCCIIEI0BATEIHCKUM 000PYIOBAHUEM H
npudopaMu, HaBbIKaMH OLIEHKU Pe3yJIbTaTOB

HCCIICIOBAHMI;

- HaBBIKaMU cOOpa, aHAIM3 U CUCTEMAaTH3aI[uH
nH(OpPMAIIUY, COCTABJICHHS OTYETOB IO Pe3yabTaTam
Hay4HBIX UCCJICIOBAaHUM, 0030pOB ITyOJIMKAIIUH U CITUCKA

HCIIOJIBb30BaHHBIX UCTOYHHUKOB

HJ’IH (bOpMHpOBaHI/IH BbIIICYKA3aHHbBIX KOMHCTGHHI/Iﬁ B paMKax JUCHHIIIINHBI «MexaHHnKa JbpJa»

MMPUMCHAIOTCS CIICAYOIHUEC METOAbI AKTUBHOI'O o6yquI/151:
- B paMKax JICKIIUOHHOI'O Kypca - HpO6J’IeMHa${ JICKIIHA, HGKHI/IH'6CCG,H3, JICKOUA-TUCKYCCHUA,

PEUTUHTOBBIM METOI.
- B paMKax MPaKTHYECKUX 3aHATUH - PEIlIeHUE MPAKTUYECKUX MPOOJIEMHBIX 3a/1a4, TUCKYCCHUs,

MO3TOBOM mTypM, IPOCKTHUPOBAHUC U METO/ SKCIICPTU3bI, KOHCYJIIbTUPOBAHUC.



| CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

Paznen | ®dusuka abaa (4/0 yaca)

Tema 1.1 (2 yaca) BBognas jekuus CTpykTypa, el U 3a7a4u Kypca, HICTOpHUs BoIlpoca

Tema 1.2 (2 yaca) ®dusuka apaa (MOJEKyIa BOJIbI, KPUCTALINYECKOE CTPOSHHUE JIba, CTPYKTypa
7B/, POCT JIbJa, KJIaccu(uKaius JIba)

Pazgen |l Bo3geiicTBHe JbAa Ha COOPY/KeHHSI KOHTHHEHTAJIBHOr0 uIedbda
(10/0 yaca)

Tema 2.1 (2 uvaca) EcrecTBeHHBIE YCIOBUS MOPCKMX aKBaTOPHHl (aKTyaJbHOCTb OCBOEHHUS
menb(a ApPKTUKH, METEOPOJIOTHS — TEMIIEPaTypa, BETep, OCAAKH U CHET, 00JeIeHeHNEe U BUAUMOCTS,
reoJorus — 3EeMJIETPSICEHUE, BEYHas MEp3JI0Ta, Pa3MbIBbl JIHA; OKEAHOJIOTHS - BOJIHA, TEUEHHE,
KoJieOaHue YpOBHS, IITyOUHA MODSL, JIEJ] U T.II.

Tema 2.2 (2 yaca) Bo3neiicTBre 1bJ1a Ha COOPYKEHUs (BUIBI BO3ICHCTBHIA M TPOOJIEMBI pacueTa
JIeZIOBOI HArpy3KH)

Tema 2.3 (2 yaca) Mcruparomiee BO3A€HCTBHUE JIb/Ia HA COOPYKEHUE

Tema 2.4 (2 gaca) Bo3zaeiicTBue eAssHBIX 00pa30BaHMIA HA MTOABOJHBIC OOBEKTHI 00yCTPOHCTBA
MECTOpPOKIACHUN He(TH U raza

Tema 2.5 (2 waca) MeTozbl 3alIUTBI COOPYKEHUM OT JIEAOBBIX BO3JIEHCTBUI

Paznea |1l JlenoBble HArpy3km M BO3JeHCTBHSI HAa COOPY/KeHHMS] KOHTHHEHTAJBLHOIO
meab@da (10/0 yaca)

Tema 3.1(2 yaca) Pacuer nenoBoi Harpy3ku Ha BEPTHKAILHBIE COOPYKEHHS

Tema 3.2 (2 yaca) Pacuer ne10Boif Harpy3k1 Ha KOHUYECKHE COOPYKEHUS

Tema 3.3 (2 yaca) Pacuer ne1oBoif Harpy3ku OT TOPOCOB

Tema 3.4 (2 yaca) CpaBHUTENBHBIN aHATH3 pacueTa JeI0OBON Harpy3KH.

Tema 3.5 (2 uvaca) BeposiTHOCTHast MeTOJMKa pacdeTa JIEJOBBIX HArpy3ok (3KCTpeMajbHble
Harpy3kH Ha COOPYXEHHUsI KOHTUHEHTAJIBHOTO 1IeNb(]a U MOCTeNeHHbIE Harpy3KH)

Paznen |V ®@uzuko-MexaHudeckue cBoiicTBa Jbaa (6/0 yaca)

Tema 4.1 (2 yaca) ®uU3UKO-MEXaHUYECKHE CBONCTBA JIb/IA.

Tema 4.2 — 4.3 (4 yaca) Metonuku onpeneneHus GU3NKO-MEXaHUYECKUX CBOMCTB JbJa.

Paznen V — UnikeHepHblii 3xcniepumenT (6/0 yaca)

Tema 5.1 (2 wyaca) Teopus HHKEHEPHOIO SKCIEPUMEHTA. OKCHEPUMEHT KakK IpeaAMET
uccnenoBanus. MuxeHepHsiil akcriepuMeHT. Onpenenenus U TepMuHbl. HaTypHbli, 1abopaTopHbIil 1
YUCJICHHBIM JKCIEepUMEHT. X B3aUMOCBS3b, KPAaTKMM HCTOPUYECKUM 0030p pa3BUTHS U 00JacTh
npuMmeHeHus. CoBpeMeHHbIE 3aJaud HKCIEpUMEHTa B Hayke. MecTo M 3HauyeHUEe HHXKEHEPHOTO
HKCIIEpUMEHTA B HAYKE U TEXHUKE.

Tema 5.2 (2 wuaca) I[lnanupoBanme odkcrepumenTta. OrmpeneneHne HHTEpBATA MEXIY

SKCIICPUMCHTAJIIBHBIMU U3MCPCHUSAMMU. HOpr}IOK IPOBCACHUS SKCIICPUMEHTA.



Tema 5.3 (2 yaca) OGpaboTka u 00CyXJIeHHE Pe3yIbTATOB dKCIIepuMeHTa. [IpoBepka JaHHBIX U
WCKIIFOYCHHE PE3KO OTKJIOHSIONMXCs 3HaueHud. Mcrons3oBanne 9BM nmist 00paboTKku pe3ysabTaToB.
Cratuctuyeckuil aHanu3 JaHHBIX. ['paduueckuii aHanu3 gaHHbBIX. MaTeMaTH4ecKuil aHaiIu3 JTaHHbIX.

[IpencraBienne pe3yabTaToB dKciepuMeHTa. Pedepar, aHHOTAIMsI, CTAThSI.

Il CTPYKTYPA Y COJIEP)KAHUE MMPAKTUYECKOM YACTH KYPCA

IIpakTuyeckue 3ansaTus 54 yaca

3anatue | (4 gaca) IlomroroBurenbHoe (TeXHHMKAa O€30MACHOCTH, 3HAKOMCTBO C pPabOTOii
000py1I0BaHUs, BBIXO/]I HA Jie]l, OTOOP KEPHOB).

3anatue 2 (6 uacoB) OKCHEPUMEHTAIbHOE OIpPEeIEHUEe IPOYHOCTH JbJa Ha M3ru0 —
KOHCOJIbHAs Oajika (BBIXOJI Ha Jie/, 0TOOP KEPHOB, SKCIIEPUMEHT - KOHCOJIbHAsI Oajika U 3KCIIEPUMEHT —
LCHTPAIBbHBIA U3TUO P TEMITEPAType JibJa OJM3KON K HATYPHOM)

3ansatie 3 (4 yaca) DKClepUMEHTAIBHOE OIpENIeIEHUEe NMPOYHOCTH JIbJa — 3KCIPECC METOJ
(BBIXOJI HA JIeJT, SKCTIEPUMEHT — DKCIIPECC METO ONPEACICHHS TPOYHOCTH JIbJ]a, 0TOOP KEPHOB)

3ansTre 4 (6 yacoB) DKCIEPUMEHTAIBHOE ONPE/ICIICHUE IIPOYHOCTH JIbJIa HA OJJHOOCHOE CHKATHE

3ansTie 5 (4 yaca) DKCIIEPUMEHTAIBHOE OIpeesieHNe IUIOTHOCTH JIbJla, COJICHOCTH JIbJa U
CTPYKTYPHI JIb/1a

3ansTe 6 (6 4acoB) DKCIEPHUMEHTAIBHOE OINPEICICHUE MPOYHOCTH JibJIa HA IEHTPAJIbHBIHN
130 (3aMOPOIKEHHBIE KEPHBI)

3anstue 7 (4 yaca) Meronuka o6pabOTKH pe3ysbTaTOB dKCIIEPUMEHTA

3anstre 8 (4 yacoB) OOpaboOTKa Pe3yIbTATOB SKCIEPUMEHTOB

3ansarue 9 (4 yaca) IlpencraBienue pe3yabTaToB U UX 00CYXICHHE

3anstue 10 (4 yaca) MHAMBUAYaIbHBIN OTYET 110 pe3ysbTaTaM NPAKTHUECKHUX 3aHATUH U 3a4eT

3anstue 11 (4 uaca) IlpencraBieHue pe3ysibTaTOB MO pacyeTy JIENOBOM HArpy3KH M HUX
o0cyxaeHne

3ansatue 12 (4 gaca) [IpencraBneHre KypcoBoi pabOTHI U 3a4eT

111 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTBI OBYUYAIOIIIUXCSA

VY4ebHo-MeTo1nuecKoe 00ecrieYeHre CaMOCTOSTEIbHON PaboThl 00yJarOIUXCs 10 AUCHUTUINHE
«/luHamMuKa rUIPOTEXHUUYECKUX COOPYKEeHUI» npeacTasieHo B [Ipmnoxenun 1 u Bkirodaer B ceOs:

- MJIaH-Tpa@UK BBHIMOJIHEHHUS] CaMOCTOSITENbHONM paboThl MO JAMCHUUIUIMHE, B TOM 4YHCIIE
IIPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHHE 110 KAXKIOMY 3aJaHUIO;

- XapakTepHUCTHUKa 3aJaHUMN JUIsl CaMOCTOSITENbHOM paboThl 0OYYaIOIIMXCS U METOAMYECKHE
PEKOMEHIAIINH 10 UX BBITOJIHEHHIO;

- TpeOOBaHUS K MPEACTABICHUIO U 0(OPMIICHUIO PE3yIbTaTOB CAMOCTOSTEIbHON paOOThI;



- KpUTCPUH OUCHKH BLINTOJITHCHHU A CaMOCTOSITCIbHOM paGOTLI.

IV KOHTPO.JIb JOCTUXKEHHWSA IEJEN KYPCA

Konpl 1 aTanst OneHOYHBIE CPEICTBA
No Kontponupyemsle pasaenst / =
i - (bopanOBaHIEﬂ TEKYIIUH | MPOMEXKyTOdHas
KOMITCTCHIIN I KOHTPOJIb aTTecTanus
1 | Paszmen I ®usuka npaa (OIIK-3) | smaer VO-1 3auer
ymeer YO-3 3auer, [1P-7
Biageer | I1P-4 3ayer
2 | Pa3nmen II Bo3zeiicTBue jbJja Ha COOPYKEHHS (OIIK-3) | 3Haer YO-1 3ager
KOHTHHEHTAJIbHOTO 11enbgha yMeeT YO-3 3auer, [1P-7
Birageer | I1P-4 3auer
3 | Pazuen III JlenoBble Harpy3Ku U BO3JCHCTBUS (TIK-2) 3HaeT I1P-15 3auer
Ha COOPY’>KEHHsI KOHTHHEHTAJIBHOTO 1enbda ymeer I1P-15 3ager
Bianeer | [1P-15 3ayer
(OIIK- 3HaeT I1P-7 I1P-5
12) ymeer | ITP-7 I1P-5
Biageer | IIP-7 I1P-5
4 | Pazmen IV ®usnko-MexaHHIeCKHE CBOMCTBA (TIK-6) 3HAET VO-1 3aver
IbJa yMeer YO-3 3ayer, [1P-7
Bianeer | YO-3 3ayer
5 | Paznen V — MHKeHEpHBIH SKCTIEPUMEHT (TIK-6) 3HAET YO-1 3ayer
ymeeT YO-3 3ayer
Biageer | YO-3 3ayer
(OIIK 12) | 3Haer I1P-15 3auver [1P-6
yMeer I1P-15 3auer [1P-6
Bianeer | [1P-15 3ayer [1P-6
yMeeT I1P-15 3auer
Brnazgeer | [1P-15 3auer

* PexoMmeHnyeMbie (DOPMBI OLIEHOYHBIX CpeAcTB: 1) yerHeiii ompoc (YO): cobecemoBanue (YO-1), komnoksuym (YO-2),
nmoknan, coodmenue (YO-3), Kpyriblid CTOJ, JUCKYCCHs, TOJIEMUKa, AUCTYT, Aebatsl (YO-4); 2) TeXHUYeCKHue CpeacTBa
koHTpoIs (TC): Tpenaxep (TC-1); 3) mucemennsie padotel (IIP): Tecter (I1P-1), xorTpompHBIe padoTsl (ITP-2), scce
(ITP-3), pedepater (I1P-4), xypcosrie padotsr (ITP-5), HaydHO-y4eOHBIE OTYETHI MO TMPAKTHUKAM MIH JIAOOpaTOpHBIC
pa6ots! (ITP-6), xorcmekt (I1P-7), moptdommo (ITP-8), mpoekt (ITP-9), nenosas umu poneBas urpa (ITP-10), kefic-3amaga
(TTP-11), pabouas Tetpans (ITP-12), pacuetHo-rpaduueckas padora (ITP-15), TBopueckoe 3amxanue (ITP-16)

[Tpu npoBeeHNY TEKYIEH U MPOMEKYTOUHON aTTECTALUH [T CTYACHTOB-UHBAIH/IOB U JIUI] C
OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0pOBbsI  00ECIIEUMBACTCS COOJIOJACHUE CIEAYIOIUX OOIIMX
TpeOoBaHUI:

- MOJIb30BaHHE HEOOXOAMMBIMH OOYYArOIIMMCS MHBATHIAM TEXHHYECKUMH CPEICTBAMH IPH
NPOXOXICHUH TEKYIEH M MPOMEKYTOYHON HMTOTOBOW ATTECTAMU C YYE€TOM HX WHIUBHIYaTbHBIX
0COOEHHOCTEN;

- obecrieueHHe BO3MOXXHOCTU OECHPEISTCTBEHHOTO JOCTYyNa OOYYaroIUMXCs WHBAIHIOB B
ayJIUTOPHHU, TYaJICTHbIC U JAPYrHe MOMEIICHHS, a TAK)KEe MX MPEObIBAHUS B YKA3aHHBIX MMOMEIICHHUIX
(HaMM4Me MaHIyCcoB, MOPYYHEH, PACIIMPEHHBIX JBEPHBIX POEMOB, THU(TOB, P OTCYTCTBUU JTH(TOB
ayUTOpHs JOJDKHA PaclojaraTthCsl Ha TMEPBOM JTa)Xe, HaJM4YUE CHEHUAIBHBIX Kpecel W APYrHX
MPUCTIOCOOICHHI).

- popMa npoBeIeHNS TEKYILEH M IPOMEXKYTOUYHOHN aTTECTALUH /ISl CTYICHTOB-UHBAJIH/IOB H JIHII

C OI'paHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBbSA YCTAHABJIMUBACTCA C Y4YCTOM HWHIAWBHUAYAJIbHBIX



NCUX0(U3NIECKUX OCOOCHHOCTEH (YyCTHO, MHCHBbMEHHO Ha OyMa)XHOM HOCHTEJE, TMHCHhbMEHHO Ha
KOMIThIOTEPE, B JOpME TECTUPOBAHUS U T.I1.).

TunoBble KOHTPOJBHBIC 3aJaHUSI, METOJAMYECKHE MaTepUalbl, OMPEACIAIONINE IMPOLETYPhI
OIICHUBAHMS 3HAHWW, YMEHUN M HABBIKOB W (WJIM) OMbBITA JCATCILHOCTH, a TaKXKe KPHUTECPUH U
noKazaresiu, HeoOXOAMMBIC UIsl OLEHKH 3HAaHWH, YMCHHW, HAaBBIKOB WM XapaKTEPU3YIOIIAE OSTaIlbl
(dbopMUPOBaHUS KOMIIETCHIIMI B TIPOIIECCE OCBOCHHSI 00pa30BaTEIILHON MPOrpaMMEI, MIPE/ICTABICHBI B

[Tpunoxxenuu 2.



V CIACOK YUYEBHOM JIUTEPATYPbl U HTHOOPMAIIMOHHO-METOJJUYECKOE
OBECIIEYHEHHUE JUCIHUIIVINHbI

OcHoBHasi IMTEepaTypa
1. [Tonmuteko B.A. JlemoBble Harpy3ku Ha MOPCKHUE THAPOTEXHUYECKHUE COOPYKEHUS
[DnexTpoHHBI pecype]: yuebHoe mocobue/ Ilomuteko B.A., Kanrtapxku W.I'., Mopasunies K.IT.—
ONEKTPOH. TEKCTOBBIE JlaHHble.— M.: MOCKOBCKMI TOCYJapCTBEHHBIM CTPOUTENbHBIM YHUBEPCUTET,

OBC ACB, 2016.— 88 ¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/62621.html

2. ATiiac OCHOBHBIX MapaMmeTpoB JensHoro mokposa Oxorckoro mops / JI. I1. Skynun ;
HansHeBocTouHOE oOTAeneHue Poccuiickoil akaneMuu HayK, THXOOKEaHCKUH OKEaHOJOTMYECKHUI
WHCTUTYT, JlampHeBocTOUHBIA (emepanbHbIi  yHHBEpcHTEeT. — BmammBoctok : M3m.  1gom
JaneHeBocTouHOTO (henepanbHoro yauBepcurera, 2012, — 117 ¢. (15 9k3.)

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

3. [TpuHIMIIBI pacyeTa MPOYHOCTH MOPCKUX IIIABY4YUX coopykeHui. [lnaBydne OypoBbie

yCTaHOBKH : [yaeOHOe ocobue] / B. B. HoBukos, I'. I1. lllemeniok ; JlanpHEBOCTOUHBIH (herepanbHbIii

yaHBepcuTeT. BiaaguBoctok : M3a-Bo JlanpHeBocTouHOTO (henepanpHoro yausepcurera, 2011. 98 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:674106&theme=FEFU (9 5k3.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:814642&theme=FEFU

JlonoIHUTeIbHAS JTUTEpaTypa
1. benkun II.LH. Mexanudeckue CBOWMCTBA, MPOYHOCTh M pa3pylICHHE TBEPABIX TEN
[DnexTponHEIi pecypc]: yueObnoe nocodue/ benkun [1.H.— DnextpoH. TekcToBbIe NaHHbIe.— CapaToB:

BysoBckoe obpasoBanue, 2019.— 196 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/79772.html

2. CoBeplilieHCTBOBaHME METOIUKH ONPEIEIICHNS MEXaHUYECKUX XapaKTEPUCTUK MOPCKOTO
apaa / C. T'. Tomonbsckuii, A. A. IllImbikoB./ Matepuansl koHpepeHIUH ... : CTpOUTENbCTBO U
apxutekrypa : [BnanuBoctok, 23-26 Hos6ps 2010 r.] . - Bnagusoctok, 2010.

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

3. [IBetrkoB K.A. Mexanuka mMaTepuanoB [DIEeKTPOHHBIM pecypc|: yueOHO-METOANYECKOe

nocoOue K MPaKTUYECKUM 3aHIATUSAM U CaMOCTOSTeNIbHOU padoTe i 00y4yaromuxcst o HarpaBJIeHUIO
noarotroBku 01.03.04 ITpukiagnas MaTemaTrka o npopuito «lIpuMeHeHne MaTeMaTH4eCKUX METO/I0B
K PELICHUIO MH)KEHEPHBIX ¥ 9KOHOMUYecKHX 3a1awy/ [{BeTkoB K.A.— D1eKTpOH. TEKCTOBbIE TaHHbIE.—
M.: MUCU-MICY, A#i Ilm 3p Memma, DbC ACB, 2018.— 88 c.— Pexum pgocryma:
http://www.iprbookshop.ru/76894.html

JJIeKTPOHHBIE PecypcehI:
Hayunas 6ubaunorexa JIBOY - https://lib.dvfu.ru:8443/search/query?theme=FEFU
Hayunast anektponnas oubnuoreka - http://elibrary.ru

Poccuiickas ['ocynapctBenHas Oubauoreka - hitp://www.rsl.ru

Caiit IlenTpanpHOit OHOIMOTEKH 00pa3oBaTeNbHBIX pecypcoB - Www.edulib.ru

o~ wbh e

CereBas oubnmoreka - http://www.netlibrary.com



http://www.iprbookshop.ru/62621.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:681569&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:674106&theme=FEFU
http://www.iprbookshop.ru/79772.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:806986&theme=FEFU
http://www.iprbookshop.ru/76894.html
https://lib.dvfu.ru:8443/search/query?theme=FEFU
http://elibrary.ru/
http://www.rsl.ru/
http://www.edulib.ru/
http://www.netlibrary.com/

6. DJIeKTpOHHO-0MOIMOTeUHas cucTema - hitp://znanium.com/

7. DONEeKTpOHHBIM  (QOHI TPABOBOM H  HOPMATHBHO-TEXHHUYECKOW  JOKYMEHTAIIUU
http://docs.cntd.ru/
8. bubnuorexa HopmaTuBHOM nokymenTaruu http://files.stroyinf.ru/

Ilepeyenb HHGOPMAUMOHHBIX TEXHOJOTHH U MPOrPAMMHOI0 o0ecrieyeHu st
[TporpammHoe o0ecrieyeHue, TOCTYITHOE CTYACHTAM JUIsl BBITOJTHEHHS 33aHuUs 110 TUCIUIUIMHE,

a TaKKC IJId OpraHu3aluun CaMOCTOSTEILHOMI pa60T51:

MecTo pacnosiokeHus
KOMIIBIOTEPHOH TeXHUKH,
Ilepeyens nporpaMmMHoOro odecrneyeHust
HA KOTOPOM YCTaHOBJICHO

11O, xo1-BO padounx MecT

— Microsoft Office Professional — oducHsrii maket, Brmovatoruii [10 ms

KommneroTepHsIii k1acce paboThI ¢ Pa3INYHBIMU THIIAMU TOKYMEHTOB;

Ka(eIpbl THAPOTEXHUKH, — 7Zip 9.20 - aitnossIit apxuBaTop;

TEOPHH 3/[aHUH 1 — ABBYY FineReader 11 - nporpamma /ijist ONTHYECKOTO paciio3HaBaHUS
COOPYKCHHI, CHMBOJIOB;

ayn. E709, 25 — Elcut 6.3 Student - mporpamma [u1st MPOBEICHUS] HHKEHEPHOTO aHAITN3a U

JIBYMEPHOT'O MOJIETIMPOBAHNSA METOJJOM KOHEUHBIX 35ieMeHToB (MKD);

— Adobe Acrobat XI Pro — makeT mporpaMm ajist myOnKkaIiuii B popmare
PDF;

— AutoCAD Electrical 2015 - tpéxmepHast cucTeMa aBTOMAaTH3HPOBAHHOTO
MPOEKTUPOBAHUSI U UECPUCHUS;

— Abaqus FEA - naker MKD;

— Anchored structures — makeT pacdera IIaByIHX COOPYKEHHH U
MOJICJINPOBAHMS IKOPHBIX CHCTEMBI YAEPKaHUS IPU BO3AEHCTBUHM BOJHOBBIX
U JIEJIOBBIX HATPY30K.

— ANSYS — maker MKD 1151 perieHust cTallMOHApPHBIX W HECTAIIMOHAPHBIX
MIPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKH Ae(opMUpyeMoro TBEPAOTO Tea,
MEXaHUKH XKHUJKOCTH U T'a3a, TeIUIoNepelayn 1 TeriooOMeHa,
3JIEKTPOANHAMUKH, aKyCTHKH;

— LIRA — maker MKD asns pacdeTra KOHCTPYKIIHIA pa3nuyHOTO Ha3HAYEHUS;
— LS DYNA — naker MKD a5t pemesust TpEXMEpHBIX TUHAMHUYECKUX
HEJIMHEWHBIX 3a/1a4 MEXaHHUKHU J1e(hOpMHUPYEMOro TBEPAOTO Tella, MEXaHUKH
XKHUJIKOCTHU U I'a3a, TEIUIONEPEHOCa;

— PLAXIS — naker MKD myist periieHus reOTEXHUYESCKUX 3a7a4;

— SCAD — naker MKD nns pacdera cTaabHBIX U %Kele300€TOHHBIX
KOHCTPYKLUI;

— STATYSTICA - makeT Juis CTATUCTUYECKOTO aHaIN3a, PeaTH3yIOIni
(YHKUINY aHAJIN3a TAHHBIX, YIPABICHUS JaHHBIX, JOOBIYM JaHHBIX,
BU3YyaJIN3allU JaHHBIX;

— MS project — maker Juist CUCTEM yIpaBJIeHUs IPOEKTaMH, Pa3padOTKH
KaJICHJapHBIX U PECYEPCHBIX TIAHOB, aHAIN3a PUCKOB, PacTpe/IeIIeHUH
pECypcoB 1o 3ajayam, OTCIISKUBaHUsI [Iporpecca 1 aHaiu3a 00bEMOB padoT;
— CorelDRAW Graphics Suite - rpaduueckuii penakrop;

— MATLAB R2016a - nakeT npUKIagHbIX IPOrpaMM JUIs

[IPOrpaMMUPOBAHMSI PELIEHUS] MH)KEHEPHBIX 33]1a4.

VI METOAUYECKHE YKA3AHUS 10 OCBOEHUIO JUCIUIIJIMHBI



http://znanium.com/
http://docs.cntd.ru/
http://files.stroyinf.ru/

MeToanyeckue peKOMEHAAUMH JAJIsl CTYACHTOB 10 U3YYeHHI0 AHCHMIIIMHBI

IInanuposanue u opeanusayus epemeHu, HeodX0OUMO20 O U3VUeHUs OUCYUNTUHBL

YcneurHoe nzydeHue Kypca TpeOdyeT OT CTYIEHTOB IOCEIECHHS Ay AUTOPHBIX 3aHATHI, aKTHUBHOM
paboThl Ha TMPAKTUYECKUX 3aHATUSAX U CEMUHApax, BBINOJIHEHHUS BCEX YYEOHBIX 3aJaHul
IIPENOo1aBaTelis, 03HAKOMIICHHs C OCHOBHOM, JIOIIOJIHUTEJIBHON U HOPMATUBHOM JIMTEPATYPOU.

3anuch KOHCHEKTAa JIGKIUN WM MPAKTUYECKUX 3aHATUH — OJJHA U3 OCHOBHBIX (POPM aKTHBHOMH
paboThI CTYACHTOB, TpeOyIOIIasi HABBIKOB U YMEHUS KPaTKO, CXEMaTHUHO, TIOCIIEI0BATEIBHO U JIOTUYHO
(GbUKCUpPOBATh OCHOBHBIC TOJIOKEHUS, BBIBOJABI, 00001meHus, GpopMynupoBku. Pabora Ham TeKCTOM
JCKIMH WK TPAaKTUYECKOT0 3aHATHUS CIIOCOOCTBYET OoJiee Tiy00KOMY MOHUMAaHHIO MaTepuala JIEKIUU
€e co/iepKaHue, MO3BOJISIET Pa3BUBATh AaHAIMTUYECKOE MBIIUICHHE. B KOHIlE JIEKIMU MpenoaaBaTellb
ocrtapisieT Bpems (5-10 MUHYT) JUIS TOTO, YTOOBI CTYICHTHI HMEITH BO3MOXKHOCTD 33J1aTh YTOYHSOIINE
BOIPOCHI 10 U3y4aeMOMY MaTepHay.

[Tpu hopMupOBaHUY KOHCIIEKTA CTYIEHTY PEKOMEHAYETCS IPUIEP>KUBATHCS HEKOTOPBIX MTPaBUII
rpaduyeckoro nu3aitHa opopMIICHHS TeKcTa. B 4acTHOCTH, HEOOXOJAUMO YETKO BBIJCIATH 3ar0JIOBKU
Pa3IUYHBIX YPOBHEH MIPUPTAMU OJUHAKOBOTO JUIS KAXKIOTO YPOBHS HCIOTHCHHS. DOPMYITUPOBKH H
oTpezieNieHUs] BBIACIATh 0003HAYEHHEM Ha MOJIAX, PU(TOM, IBETOM WM MOAYEPKUBAHUEM. TeKCT
OJINHAKOBOM 3HAYUMOCTH JIOJIKEH OBITh BBIJEJIEH OJJHUM U TEM XK€E CIIOCOOOM.

[IpennodTuTeNnbHBIM SIBIISIETCS (PUKCHPOBAHKE JIEKIIMOHHOTO Marepuaja B BHJE TaOJHIl WIIH,
€CJIM 3TO BO3MOYKHO, OPTaHU3aMOHHBIX JUATPAMM.

JUis HamIydliero BOCHPUATHS MaTepuaiga PEeKOMEHIYeTCsl MHUCaTh KOHCHEKT pa300pyYMBBIM
MOYEPKOM U MIPUMEHSATH TOJIBKO OOLIETPUHSATHIC U TTOHATHBIE TAHHOMY CTYACHTY COKpAICHUS.

Kaxxnomy cTyneHTy pekoMeHayeTcsi pa3paboTaTh WHANBUAYAIBHYIO CHUCTEMY MOHSATHBIX €My
COKpAILICHH.

[Ipu moAroTOBKE K 3aHATHSM CTYACHT JODKEH MPOCMOTPETh KOHCIEKTHI JICKIHH WIIH
MPaKTUYECKUX 3aHATUH, pPEKOMEH/I0BAHHYIO JINTEPATypy MO JaHHON TeME; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B cinydae Hanuuus HEACHBIX MOMEHTOB, TPEOYIOIIUX JIONOJHUTEIBHOTO pPAa3bsICHEHUS
IpernoJiaBaTesieM, MOAr0TOBUTh CITUCOK BOIIPOCOB, KOTOPBIE HEOOXO0IMMO OYy/IeT 3a/1aTh IPENno1aBaTesto
Ha CIEAYIONIEH JIeKIIMU WM OJWKaWIield KOHCYJIbTAllMW, TIOMBITaThCS HAWTU OTBETHI Ha
3aTPYJHUTENbHBIE BOIIPOCHI, UCIOJIB3YSl PEKOMEHYEMYIO JINTEPaTypy.

[TocTosiHHAsT aKTUBHOCTh Ha 3aHATUSX, TOTOBHOCTH CTaBUTh U OOCYXIaTh aKTyalbHbIC
poOJIeMBI Kypca - 3aJI0T YCTIEITHON pabOThI M MOJ0KUTEITHHON OIICHKH.

Pexomenoayuu no ucnonvszoanuro yueoHo-memoouecko20 KOMnNieKca OUCYUNIUHbL.

[Ipu u3ydeHun TUCIUIUIMHBI CTYJCHTaM PEKOMEHYeTCs MOJIb30BAThCs CICAYIOIUMU YIeOHO-
METOJMYECKUMHU MaTepHallaMHi: KOHCIIEKTOM JICKIIUH M TMPAKTUUYECKUX 3aHITHH IO JAUCIHUILINHE,
ydeOHMKaMd ¥ Y4YeOHBIMH TOCOOMSIMH; TOCYJAapCTBEHHBIMH CTaHAApTaMH, TEPHOTUIECKUMHU

U3JaHUusAIMH 110 TEMATHUKC I/I3yqaeM0171 AUCHUIIIMHBI, MCTOAUYCCKUMU PCKOMCHAAIHUAMU 110



BBHITIOJTHEHHUIO MTPAKTHYECKUX U KYypPCOBBIX PabOT. PekoMeHyeMblil MepeueHb TUTepaTyphl MPUBEICH
paboueit mporpamMme yu4eOHOM AUCIHMIUIAHEI (CM. pa3nen S).

Metoanyeckre yka3zaHHs K BBIIIOJTHEHUIO MPAKTHYECKUX paboT coaepKaT UCXOAHBIC JTaHHBIE,
COJIep’KaHue U MOPSIIO0K BBIIOIHEHUS padOT, IPUMEPHI BHIITOJIHEHUS.

[Tonb3ysich METOAMYECKMMM YKa3aHUSIMU K BBIMOJHEHHUIO MPAKTUYECKHX paboT, ciexyer
u36eraTh (popMarM30BaHHOTO MOX0/1a K BBIIOJHEHHUIO pab0Thl, OCHOBAaHHOTO JIMIIb HA MEXaHUYECKON
MOJICTAHOBKE 3HAUEHHI CBOETO BapuaHTa 33aJaHHUs B IMPUMEPHI BBHIMOJHEHUS paboT 0e3 MOHMMaHUs
CYILITHOCTH pacCMaTPUBAEMbIX MPOIIECCOB U AIFOPUTMA peIIaeMoil 3a1a4u.

JU1 IOATOTOBKM OTYETA K 3aIUTE CIEAYET NpOaHAIM3UPOBaTh PE3YIbTAaThl, COIIOCTABUTh UX C
U3BECTHBIMH TEOPETHMUYECKHUMH MOJIOKEHUSAMHU WM CIIPABOYHBIMH JAaHHBIMH, OOOOIIUTH Pe3yabTaThl
UCCJIEIOBAaHUM B BHUJE BBIBOJOB IO pabOTe, MOATOTOBUTH OTBETHl HAa BOMPOCHI, MPHUBOJMUMBIC B
METOJMYECKUX YKa3aHUSIX K BBIIOJIHEHUIO MPaKTUYeCKUX padoT. OTueTr 3aBepluaeTcsl BHIBOJAMU IO
pe3ynbTaraM padoTEHI.

[TonHOCTHIO TOATOTOBJICHHBIN U Hajuiexamie OGOPMIICHHBIA OTYET MPAKTUUYECKOH pabOThI
nepesaeTcs JUisl IPOBEPKU U 3aIUTHI PENOIaBaTENI0, BEAYIIEMY TPAKTUUYECKUE 3aHATHUS IO JaHHOU
JUCLUIINHE.

Pexomenoayuu no pabome c numepamypoti

Paboty ¢ muTepatypoii ciieryeT HauuHATh CO 3HAKOMCTBA CO CTUCKOM PEKOMEHTyeMO y4eOHOM
JUTEpaTyphl 110 IUCHUIUIMHE (CM. pa3zen 5 paboueil mporpamMmbl), B KOTOPOH NEPEYUCIIEHbl OCHOBHAS,
JOTIOTHUTEIIbHAS M HOPMAaTHBHAs JIMTEPATypa, UHbIE U3aHUs, HHTEPHET-PECYpPChl, HEOOXOAUMBIE IS
paboTHI HA 3aHITHSIX.

Br106paB HYKHBIN HCTOYHUK, CIETYET HATH B HEM MHTEPECYIOIIUI pa3/iel MO OTJIaBJICHUIO WIH
aj1(haBUTHOMY yKa3aTellto, COOCTAaBUB C COOTBETCTBYIOIIUM pa3ziesloM COOCTBEHHOTO KOHCIEKTA.

B ciiydae BOHUMKIIMX 3aTpyIHEHUH ClelyeT 0OpaTUTHCS K APYTUM HCTOUYHUKAM, I71€ U3JI0KEHHE
MOJKET OKazaTbCsi Oojiee AOCTYNHBIM. /JInsi MOMHOTHI HMHpOpMAIMK HEOOXOAUMO CTPEMUTHCS
O03HAKOMHUTBCS CO BCEMH PEKOMEHJOBAaHHBIMU TE€YATHBIMU U SJIEKTPOHHBIMU HCTOYHUKAMH
nH(pOopMaIK B HEOOXOIUMOM JIJIsi TOHUMAHUS TEMBI TIOJTHOM 00BeMe.

HeoOxonuMo oTMeTUTh, 4TO paboTa ¢ JUTEPATypOil HE TOJBKO IMOJIE3HA KaK CPelCTBO Oolee
IJ1yOOKOTr0 U3yueHHsl 000 TUCIUIIIMHBI, HO U SBJISIETCS HEOThEMJIEMOM YacThio PO EeCCHOHATLHON
JEeSTeIbHOCTH OyIyILEero CueruaincTa.

Pexomenoayuu no noocomoexe x sxzameny (3avemy)

[ToaroroBka k 3K3amMeHy (3a4eTy) SIBISIETCS 3aBEPILIAIOIIMM 3TAOM B U3YyYEHUU JUCUUILTUHBI
(cemectpa). [loaroroBky cieqyer HaAUMHATH C MEPBOW JEKIUU U C MEPBOTO MPAKTUYECKOTO 3aHATHS,
MOCKOJIbKY 3HAHUS, YMEHUS U HaBBIKM (OPMUPYIOTCS B TEYEHUH BCETO MEPHUOAA, MPEIIIECTBYIOLIETO
9K3aMEHALIMOHHON CECCHUM.

Ilepen cmadeii sk3ameHa (3ayeTa) CTYAEHT MOJDKEH CIaTh (3aIUTUTH) OTYETHI MO BCEM
MPElyCMOTPEHHBIM Y4e€OHBIM IJIAHOM MPAaKTHYECKUM padboTaM, cAaTh TeCThl (IpU HEOOXOAUMOCTH),

KYpPCOBYIO pa0oTy (MJIM MPOEKT), €CIIM TaKasl MpeyCMOTpeHa YUeOHbBIM IIIIAHOM.



YTOUHUTB BpeMs U MECTO IIPOBEJCHMS dK3aMeHa (3a4eTa).

IIpu moaroToBke K 3K3aMeHy (3a4eTy) CTYAEHTY HE IO3/IHEe YeM 3a HEAENI0 0 3K3aMEHa
(3auera) pPEKOMEHIyeTCs MOArOTOBUTH IE€PEYEHb 3K3aMEHAIMOHHBIX BOIPOCOB U  KOMILJIEKT
UCTOYHUKOB JJI1 IIOATOTOBKM OTBETOB HAa SK3aMEHALIMOHHBIE BOIIPOCHI: KOHCIIEKT JIEKLUH,
pEKOMEH/1I0BaHHbIe yueOHble OCOOMs U yueOHO-MeToquuecKue Marepuaisl. [Ipy HamMuum HHTEpHET-
UCTOYHUKOB O0ECTICYHTH JOCTYI B UHTEPHET U MOATOTOBUTH CITUCOK HEOOXOIUMBIX CaliTOB.

[TonroToBKy K 3K3aMeHy (3a4eTy) HEOOXOJUMO MPOBOAUTH HE MEHEE TPEeX-4eThIpeX MOJHBIX
JIHeH 0e3 CyIeCTBEHHbIX IIEPEPhIBOB U OTBJICYEHUS HA IOCTOPOHHUE TEMBI.

[Tpu cnaue sx3amena (3a4eTa) HE0OXOAUMO YUUTHIBATh, UTO MPU OLICHUBAHUM 3HAHUH CTYCHTOB
IpenojaBaTesib PyKOBOJACTBYETCS, IPEXK/IE BCETO, CAEAYIOLUMU KPUTEPUIMHU:

- IPaBUIIHOCTh OTBETOB HA BOIPOCHI;

- IOJIHOTA U JJAKOHUYHOCTb OTBETA;

- YMEHHE TOJIKOBATh U IPUMEHATHh HOPMAaTUBHBIE AKThI;

- CIOCOOHOCTB MPABUIIBHO KBATU(HUIMPOBATH (aKThl M 00CTOATENbCTBA, pa3esaTh IPH-

YUHY U CJIEACTBUS NMPOIIECCa;

- ciocoOHOCTH J1a4M aJICKBAaTHBIX BBIBOIOB M 3aKIIFOYCHUN;

- OPUEHTUPOBAHUE B HOPMATUBHO-TEXHUYECKOH JINTEPATYpE;

- JIOTUKA U apTyMEHTUPOBAHHOCTb U3JI0KEHHUS;

- KyJIbTypa OTBETA.
VII MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIVIMHBI

Jy1st mpoBeIeHUsT UCCIIEI0BAaHUM, CBSI3aHHBIX C BHITIOJHEHUEM 3a/IaHUS 10 TUCIUIUIAHE, a TAKXKEe
JUIsL OpraHM3alli CaMOCTOSITENIbHOM paboThl CTyJEHTaM JOCTYIHO Cleayrollee JiabopaTopHOe
000pyI0BaHKE U CIICIUATTU3UPOBAHHbBIE AyIUTOPUHU, COOTBETCTBYIOIINE JEHCTBYIONIUM CAHUTAPHBIM U
MIPOTUBOIIOXKAPHBIM HOPMaM, a TAKKE TPEOOBAHUSM TEXHUKH O€30MMACHOCTH TIPH MPOBEACHUHN YICOHBIX

Y HAyYHO-TIPOM3BOJCTBEHHBIX padoT

HaumenoBanue
000py/10BaHHBIX
NmoMelleHu i u

. IlepeuyeHb OCHOBHOTO 000PYA0BAHUS
MOMeIeHHit 115

CaMOCTOAITEJIbHOH
padoThI
[Ipumopckuit kpaii, r. VYyeOHnast mebens Ha 18 pabounx Mect, Mecto npenoasatesns (CTo,
BrnanuBocTox, CTYJI), KOMIIBIOTEP MpenoaBaTess - HepcoHaNbHbII koMnbioTep CS
@pyH3EHCKHH p-H, GRATTAGE M COM J8044 ¢ monutopom Acer V226HQLB;
Pycckuit Octpos, yi1. Tenesuzop LG M-4716 CG — 1 mit.; 9 nepcoHanbHbIX KOMIIbIOTEPOB CS

Asxkc 1., 1. 10, xopn. L, | GRATTAGE M COM J8044 ¢ monutopamu Acer V226HQLB nis
Otax 3, aya. L353 CTYJEHTOB;




IIpumopckuit kpai, T.
BranuBocTok,
@pyH3EHCKUH p-H,
Pycckuii Octpos, yi1.
Asxc 1., 1. 10, xopm. E,
Orax 5, aya. E505

MynsTumennitas aynuropus Ha 20 mocagoyHBIX MeECT.

VYuebnas medens Ha 20 mect, Mecto npenoaBaresis (CTol, CTya). DKpaH
¢ anekTporpuBoaoM 236*147 cm Trim Screen Line (1 m.); [TpoexTop
DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi
(1 wrt.); [Moacucrema crieuanu3npOBaHHBIX KPEIJICHUH 000pyI0BaHUS
CORSA-2007 Tuarex; [Toncucrema BUIE€OKOMMYTAIIMK: MATPUYHBIN
komMmytarop DVI DXP 44 DVI Pro Extron; yanunutens DVI no Butoit
nape DVI 201 Tx/Rx Extron; [Toacucrema ayqnokoMMyTaruy 1
3BYKOYCUJICHHUS; aKyCTHUECKasi CUCTEMA JJIs MOTOJIOYHOTO MOHTaxka S
3CT LP Extron; mudpooii ayauonporieccop DMP 44 LC Extron;
paciupenue st Kontposuiepa ynpasienus [PL T CR48.

Jlocka ydueHn4eckasi IByCTOPOHHSISI MarHUTHAs, JUIsl IUCbMa MEJIOM U
MapKepoM

[Ipumopckuii kpai, T.
BrnagnBocToK,
OpyH3EHCKU p-H,
Pycckuit Octpos, yi1.
Askc 1., 1. 10, xopm. L,
Orax 7, ayn. L716

Jlaboparopust BEHTUJISIMH U TEIUIOTEXHUKH KUAKOCTU

Crenn nabopaTOpHBIN HAyYHO-HCCIIEIOBATENbCKHM «TernoTexHuka
KUJKOCTHY»; CTEH]I TAOOPATOPHBINA HAYYHO-HUCCIICIOBATEILCKHIA
«BeHTUIIALIMOHHBIE CHCTEMBD»

[Ipumopckuit kpai, T.
BnaguBocTok,
@pPYH3EHCKHM p-HT. ,
Pycckuit Octpos, yiI.
Askc, 1, 1. 10, kop. A
(JIur. IT), Ortax 10,
ka0.A1002

YuTanbHbIH 321 €CTECTBEHHBIX U TEXHUYECKUX HAYK:

Momno6iok Lenovo C360G-i134164G500UDK — 58 mur.
HuterpupoBanusiii cencopubiii auciuteii Polymedia FlipBox
Komnup-npuHTtep-1iBeTHOM ckanep B e-mail ¢ 4 moTkamu Xerox
WorkCentre 5330 (WC5330C)

[TomHouBeTHBIN Komup-nipuHTep-cKanep Xerox WorkCentre 7530
(WC7530CPS)

PaGoune MecTa 1151 Jito/1€ii ¢ OrpaHNYeHHBIMU BO3MOKHOCTSIMHU
30POBbsI OCHAIIICHBI TUCIICSIMHU U IPUHTEpamMu bpaiins; 060pynoBaHbI:
MOPTATUBHBIMU YCTPOUCTBAMH JIJIsl YTCHHUS IIOCKOTICUYATHBIX TEKCTOB,
CKaHUPYIOIIUMHU 1 YUTAIOIIUMH MAIIHHAMH BUICOYBEICUUTEIIEM C
BO3MOKHOCTBIO PETYJISIIIAH [[BETOBBIX CIICKTPOB; YBEINUHUBAIOIIINMHE
AIICKTPOHHBIMH JIYIIAMHU H YJIbTPa3BYKOBBIMH MapKUPOBIIMKAMHU

[Ipumopckuit kpai, T.
BnaguBocToxk,
@pYH3EHCKHUM p-HT. ,
Pycckuit Octpos, yi.
Askc, 1, 1. 10, kop. A
(JIur. IT), Drax 10,
ka0.A 1042

YuTanbHbIi 3a1 NEPUOAUYECKUX U3TAHUN:

Mono6ox Lenovo C360G-i34164G500UDK — 5 mi.
Konup-npunrep-1iBeTHoi ckaHnep B e-mail ¢ 4 motkamu Xerox
WorkCentre 5330 (WC5330C

IIpumMopckuit kpai, T.
BrmagnBocToK,
OpyH3CHCKHN p-HT. ,
yi. Aneytckas, 1. 650,
Ortax 2, 3m.203

YHUBEpCAIBHBIN YUTAJIBHBIN 3aII:

MHuorogyHk1roHanbHoe ycTpoicTBo (MDY)

Mono6ok Lenovo C360G-i34164G500UDK

[TepcoHanbHBIE CUCTEMBI ISl YUTATBHBIX 3aJ10B TEpMUHANIA — 12 1mIT.
Pabouee mecTo mis meaua-3ana HP dc7700 — 2 mir.

ITepcoHasibHBIE CUCTEMBI JUIsl MEIMa-3aj1a B KOMIUIEKTE - 7 IIT.

IIpuMopckuit kpai, T.
BiaaguBocTOK,
OpYH3EHCKHN p-HT. ,
yi. Aneytckas, 1. 650,
Otax 3, 31.303

YUuTanbHbIi 341 PEIKUX U3TAHUM:

[TepcoHanbHBIE CUCTEMBI JJIs1 YUTATBHBIX 3aJI0B TEPMUHAIIA
- 61IT.

[Ipoexrop

OKkpaH

[Ipumopckuit kpai, T.
BnaguBocToxk,
@pYH3EHCKHM p-HT. ,
yi. Aneytckas, 1. 650,
Ortax 3, 3m.411

3ai JocTyna K 3JEKTPOHHBIM pecypcam:
[TepcoHanbHBIE CUCTEMBI JJIs1 YUTATBHBIX 3aJ10B TEPMUHANIA — 15 1mIT.




B nemnsx obecrieueHus cenuaIbHBIX YCIOBHIH 00yYeHHs MHBAJIHMJIOB U JIUL C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10pOBbsi B IBDY Bce 31aHus 000pyA0BaHbI MaHyCcaMH, TU(PTaMu, TOIbEMHUKAMH,
CHECLMATU3UPOBAHHBIMA ~ MECTaMH, OCHAIIEHHBIMH  TYaJIeTHBIMH  KOMHAaTaMH, TaOJIMYKaMu

UH(POPMALMOHHO-HABUTALIMOHHOM MOIICPIKKH.
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MMHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUNCKOM ®EJIEPALIN
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BBICIIIET0 0Opa30BaHUs
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(ABDY)

NHXEHEPHAS IIKOJIA
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Inan-rpaguk BHINOJHEHUS CAMOCTOATEILHON PadoThl O TUCHUTIIHHE

Ne JlaTa/cpOKH BBIIIOJHCHHS Buy camocrositensHOM Hopwmsbl ®dopma
n/m paboTHI BPEMEHHU Ha | KOHTPOJIA
BBINIOJIHEHHE
1 | Pasgen I ®usuka apna IToaroToBka K 3aHATUIO 4 VO-1,
[MoaroroBka nokIaga Mo 5 YO-3
TeMe pedepara I1P-4
KoncnektupoBanue 1 I1P-7
2 | Pazgen Il Bo3aeticTBue nbJa Ha COOPYKEHUS IToaroroBka K 3aHATUIO 4 YO-1,
KOHTHHCHTAJILHOTO TIeIb(ha IToaroToBka JoKiIaga mo 5 YO-3
TeMe pedepara I1P-4
KoncnektupoBanue 1 I1P-7
3 | Pazgen III JlenoBeie Harpy3ku u Bo3neiictBust | Kypcosas pabora 10 I1P-15
Ha COOPYKEHHsI KOHTHHEHTAJILHOTO IIeNb(ha
4 | Paznen IV ®usznko-MexaHMYECKHUE CBOMCTBA IToxaroroBka K 3aHSTHIO 4 YO-1,
JIbAa IToaroroska moxiana o 8 YVO-3,
Teme pedepara I1P-4
KoncnekrupoBanue 1 I1P-7
5 | Pazmgen V — MmKeHEepHBIH SKCIIEPUMEHT Pacuerno-rpaduueckas 10 I1P-15
pabota
KoncnekrupoBanue 1
[ToaroroBka K 9K3aMeHy (3a4eTy) 36
NUTOI'O: 90

PEKOMEHJIAIIMA IIO CAMOCTOSATEJBHOM PABOTE CTYJIEHTOB

MeToanyeckue peKOMEHAALMH 110 HANIUCAHUIO M opopMIIeHHIO pedepaTa

Pedepar — TBOpUeckas neATENFHOCTH MAaruCTpaHTa, KOTOpask BOCIPOHM3BOIHUT B CBOCH CTPYKType
HAay4YHO—VCCIIEI0BATEIIbCKYIO JISSITENIbHOCTh 0 PELIEHUI0 TEOPETHYECKHMX W MNPHUKIAJHBIX MpolieM B
OTPENENIEHHOM OTpaciii HAay4yHOro 3HaHWs. B cuiy 3Toro kypcopasi paGoTa SBISICTCS BaKHEWIIIEH
COCTABJISIFOIIEH YueOHOTO TIPoIIecca B BBICIIEH IIIKOJIE.

Pedepar, sBisisicb MO/IEIbI0 HAYYHOTO MCCIIEI0OBaHMS, IPEJICTABIAET COOON CaMOCTOSATENIBHYIO
paboTy, B KOTOpOM MarucTpaHT, acCIUpaHT, COUCKATelb, pellaeT MNpoOieMy TEOpPEeTHUECKOIro WM
IIPAKTUYECKOI0 XapakTepa, MPUMEHss HAy4YHbIE INPUHUUIIBI U METOJBI JAHHOW OTpPAciad HAYyYHOTO
3HaHus. Pe3ynpTaT JaHHOTO HAy4yHOIO IMOHMCKa MOXKET 00jalaTh HE TOJBKO CYOBEKTUBHOW, HO U
00BEKTUBHON HAyYHOW HOBH3HOM, U MOSTOMY MOXKET OBITh MPEJCTABICH JJIsI OOCYXICHUS HAYIHOM
OOLIECTBEHHOCTH B BHJI€ HAYYHOTO JJOKJIAJ1a MJIK COOOIIEHUSI HAa HAyYHO-TIPAKTUYECKOM KOH(pepeHIH,
a TaK)Ke B BUJIE HAYYHOU CTAThHU.

Pedepar BbIMOTHSETCS MMOA PYKOBOJICTBOM HAy4yHOTO PYKOBOIMUTENS M IpeIoJiaraet
pUOOpETEeHNE HABBIKOB ITOCTPOCHHUSI AEIOBOTO COTPYAHHUYECTBA, OCHOBAHHOTO Ha 3TUYECKUX HOPMax
OCYILECTBIICHUS] HAay4HOH nesTenbHOCTH. lleneycTpeMin€HHOCTh, MHMLIMATUBHOCTh, OECKOPBICTHBIM
MO3HABATENIbHBII MHTEpPEC, OTBETCTBEHHOCTh 3a PE3yJbTaThl CBOMX JIEHCTBUH, 10OPOCOBECTHOCTD,
KOMIIETEHTHOCTh — KauecTBa JIMYHOCTH, XapaKTepHU3yollne CyOBheKTa HayyHO-HCCIIEI0BaTEIbCKOM
JeATEeIbHOCTH, COOTBETCTBYIOIIEH HUealaM U HOpMaM COBPEMEHHOM HayKH.

Pedepar — 31O camocTosATenbHas y4yeOHas M HaydyHO-HMCCIEAOBATENbCKas JESITeNbHOCTD

MarucTpaHTa, achupaHTa M couckaTens. HaydHblii pyKOBOIUTENb OKa3blBaeT IOMOIIb



KOHCYJIbTATUBHOTO XapakTepa U OIIEHUBAET MPOLECC U Pe3yNbTaThl AeATeIbHOCTU. OH MPeoCTaBISIET
MPUMEPHYIO TEMaTUKY pedepaTuBHBIX pabOT, yTOUHSET COBMECTHO C MaruCTPaHTOM MPOOIEMy U TEMY
MCCJIEI0BAHMS, IOMOTAET CIUIAHUPOBATh U OPraHU30BATh HAYYHO-UCCIIEAOBATEIIbCKYIO JI€ATEIbHOCTD,
Ha3HA4aeT BpeMs U MUHUMAaJIbHOE KOJMWYECTBO KOHCYJbTalMil. HaydHblil pyKOBOAUTENb TPUHUMAET
TeKCT pedepaTa Ha MPOBEPKY HE MEHEE YeM 3a JIECATh AHEU 10 3alUTHI.

TpaguIMoHHO CJIOXWIACh OINpeAeNieHHas CTPYKTypa pedepata, OCHOBHBIMH 3JIEMEHTAMU
KOTOpPOM B MOPSJIKE WX PACHOJIOKEHUS SBISAIOTCS cheAyrommue: TUTyabHBIN JUCT; - 3ajaHue; -
OrnaBnenue; - IlepeueHp ycnoBHBIX 00O3HaUYEHUN, CHMBOJIOB M TEPMHUHOB (€M HEOOXOAMMO); -
Brenenue; - OcHoBHAas 4acTh; - 3akioueHue; - CIUCOK UCIIONIb3yeMO TuTepaTypsl; - [Ipunoxenus.

Ha TuTynpHOM NUCTE YKa3bIBarOTCS: y4yeOHOE 3aBelieHWE, BBIMyCKawomas kadeapa, aBTOp,
HAy4YHBIA PYKOBOAMUTEIb, TEMA UCCIIEIOBAHMSI, MECTO U TOJ] BHIIIOJIHEHUS pedepaTa.

Haspanwme pedepara TOJDKHO OBITH TI0O BO3MOXKHOCTH KPAaTKUM U IOJHOCTHIO COOTBETCTBOBATH
€€ COJIepKaHUIO.

B ornaBnenun (comep:kaHMM) OTpa)kalOTCA Ha3BaHUS CTPYKTYPHBIX YacTel pedepara u
CTpPaHUIIbI, Ha KOTOPBIX OHH HaxosATcs. OTiaBieHHE 1eaecoo0pa3Ho pa3MeCcTUTh B Hadalie paboThl Ha
OJHOM CTpaHULE.

Hanuuue pasBepHyTOro BBeleHUsi - oO0si3aTenbHOe TpeboBaHue K pedepary. Hecmorps Ha
HEOOJIBIION 00bEeM 3TOH CTPYKTYPHOH YacTH, €r0 HAIMKMCAHWE BBI3BIBACT 3HAYUTEIBHBIC 3aTPYIHCHHUS.
OnHaKO UMEHHO Ka4eCTBEHHO BBITIOJIHEHHOE BBEJICHUE SIBIISICTCS KITFOUOM K IIOHMMAHHIO BCEH pabOTHI,
CBUJIETENBCTBYET O MPOQECCHOHANN3ME aBTOPA.

Takum 00pa3om, BBEICHHE — OUYEHb OTBETCTBEHHAas 4acTh pedepara. HaumHaThCS MOMKHO
BBE/ICHHE ¢ OOOCHOBaHUS aKTyaJbHOCTH BBIOpaHHON TeMmbl. B mpuMmeHeHUU K pedepary MOHITHE
«aKTyaJbHOCTh» MMEET OJIHy oco0eHHOcTh. OT TOro, Kak aBTOp pedepara ymeeT BbIOpaTh TeMy U
HACKOJIBKO TPABWJIBHO OH 3Ty TE€MY IMOHUMAET W OIEHHWBAET C TOYKHU 3PEHHUS COBPEMEHHOCTH H
COIIMAIbHOM 3HAYMMOCTH, XapaKTepU3yeT €ro HayyHyI 3pelocTh U  MPOQPECCHOHAIBHYIO
MOATOTOBJIEHHOCTb.

Kpome storo, Bo BBeJIeHUU HEOOXOAUMO BHIWIECHUTh METOIOJOTHUYECKYIO 0a3y pedepara,
Ha3BaTh aBTOPOB, TPYJbl KOTOPBIX COCTABWJIM TEOPETHUYECKYIO OCHOBY wuccienoBanus. O030p
JUTEpPATypbl MO TE€ME JIOJDKEH MOKa3aTh OCHOBATEIbHOE 3HAKOMCTBO aBTOpa CO CHELHUAIbHOMU
JUTEPATYpPOH, €r0 YMEHHE CHUCTeMaTU3UPOBATh HCTOYHUKU, KPUTHUYECKH HX pPacCMaTpHUBATh,
BBIJICJISITh CYIIECTBEHHOE, ONIPEIENISTh TJIaBHOE B COBPEMEHHOM COCTOSIHUU M3YYCHHOCTH TEMBI.

Bo BBeneHNN OTpakaloTCs 3HAUCHUE U aKTyaTIbHOCTh U30paHHON TEMBI, ONIPEAETSIOTC 00BEKT
U TIPE/IMET, 1IeJTb U 33]1a4H, XPOHOJOTUUECKHE PAMKH MCCIICTIOBAHHUS.

3aBepiraeTcsi BBEJEHNE U3JI0KEHUEM OOIINX BHIBOJOB O HAYYHOH M MPAKTHIECKOW 3HAYMMOCTH
TEMBI, CTETICHH €€ U3YYCHHOCTH U 00€CTIEYeHHOCTH HCTOYHUKAMH, BBIIBHKEHUEM TUITOTE3bI.

B ocHOBHOIT wacTu u3naraercsi CyTh MpoOJIEMBbI, PACKPBIBACTCS TEMa, OMPEACIISICTCS] aBTOPCKast
MO3UIIMSI, B Ka4yeCTBE apryMeHTa W JUId WUIIOCTPALMA BBIABUTACMBIX TOJOKEHUA TPUBOJIUTCS

(I)aKTI/ILICCKI/II‘/’I MaTcpurall. ABTOpy HCO6XO,Z[I/IMO NpOosABUTH YMCHHUC IIOCJIICAOBATCIILHOTO HU3JIOKCHUA



MaTepHaia npu OJHOBPEMEHHOM ero ananuse. [Ipenmnoutenue mpyu 3TOM OTAAETCS TIaBHBIM (pakTaM, a
HE MEJIKUM JETaJISM.

Pedepar 3akaHunBaeTCs 3aKIIOUNTENIFHON YaCThI0, KOTOpAsk Ha3bIBaeTCA «3aKimoueHue». Kak u
BCSIKOE 3aKJIIOYEHHE, 3Ta 4YacTh pedepara BBIIOIHSAET POJb BBIBOJA, OOYCIOBIEHHOTO JIOTUKOM
MIPOBEJICHUS UCCIIEIOBAHMS, 1 IPEJCTABISIET COOOM CUHTE3 HAKOIIEHHOW B OCHOBHOM 4acTW Hay4HOUN
uHpopMauu. DTOT CHHTE3 — IIOCJIEOBATEILHOE, JIOTUYECKH CTPOHHOE M3JI0KEHUE MOITYYEHHBIX
UTOTOB M WX COOTHOIIEHHWE C OO0IIed LeNbl0 M KOHKPETHBIMM 3a/ladaMM, IIOCTAaBJIEHHBIMU U
c(hopMyJIMPOBAaHHBIMU BO BBe/IeHUU. IMEHHO 3/1€Ch COAECPKUTCS TaK Ha3bIBAEMOE «BBIBOJTHOE) 3HAHUE,
KOTOpOE SIBJISIETCSI HOBBIM II0 OTHOUIEHMIO K HMCXOJHOMY 3HAHMIO. 3aKJIIOUEHHE MOXET BKIJIIOYATh
IPEUIOKEHUST IPAKTUUYECKOIO XapakTepa, TEM CaMbIM, IOBbIIAsg IIEHHOCTh TEOPETHYECKHUX
MaTepuasoB.

B 3axmouenue pedeparta 10KHBI OBITH: @) IPEACTABIICHBI BHIBOBI IO UTOTAM MCCIICIOBAHUS,
0) TeoperWyeckas M TpaKTHYECKas 3HAYMMOCTb, HOBHM3HA pedepaTa; B) yKazaHa BO3MOXHOCTb
MPUMEHEHHUS PE3yIbTAaTOB UCCIEI0OBAHUSI.

[locne 3akimro4eHUs MPHHATO TIOMEIIATh OMOIHOTpagUUECKUil CHHCOK HCIOJIB30BAHHOM
JUTEpaTyphl. DTOT CHHCOK COCTAaBIISIET OJHY M3 CYIIECTBEHHBIX dYacTel pedepara W OTpakaeT
CaMOCTOSITENbHYIO TBOPUYECKYIO paboTy aBTOpa pedepara.

CrucoK MCIOJIb30BaHHBIX HCTOYHUKOB TIOMEIIAeTCs B KOHIE padoTel. OH 0opMIIIeTCs WK B
anaBuTHOM TOpsiAKe (1O (paMUITMK aBTOpa MIIM Ha3BAHHS KHHUTH), WIH B TIOPSAIKE MOSBICHHUS CCHUIOK
B TEKCTE MUChbMEHHOU paboThl. Bo Bcex ciydasx ykas3bIBaloTCs IMOJIHOE Ha3BaHUE PaOOTHI, (pamMHIUU
aBTOPOB MJIU pEAaKTOpa U3AaHUsI, €CJIM B HAMMCAHUU KHUTH Y4acTBOBAJ KOJJIEKTUB aBTOPOB, JTAHHBIE O
YKCclie TOMOB, Ha3BaHHWE rOpPO/ia U U3/1aTeNbCTBA, B KOTOPOM BbIIIIIa paboTa, roJ U3JaHus, KOJIUYECTBO

CTpaHUII.

MeToauuecKkne peKOMeH/IAlUHU N0 NOAroTOBKe A0KJIa1a

Jloknazx CTyJeHTa - 3TO CaMOCTOsITeNbHast paboTa Ha TeMy, MPEUIOKEHHYIO IIperoiaBaTesieM
(reMa MoxeT ObITb BbIOpaHa W CTYAEHTOM, HO 0O0s3aTeNbHO JOJDKHA OBITH COIJIacOBaHa C
npenogaBateneM). Llenp mokmaga COCTOMT B Pa3BUTHHM HAaBBIKOB CaMOCTOSITEIBHOTO TBOPYECKOTO
MBILIEHHS ¥ TUCbMEHHOT'0 U3J10KEHUs1 COOCTBEHHBIX MbIciIel. [IoAroToBKa 10K/1a/1a TO3BOJISIET aBTOPY
HAyYUTHCS YETKO U TPAMOTHO (POPMYIHPOBAThH MBICIIH, CTPYKTYPHPOBATh HH(POPMAIIHIO, UCIIOIB30BaTh
OCHOBHBIC KAaTCTOPUHX aHaIN3a, BBIACIIATh IPUINHHO-CICACTBEHHBIC CBA3U, WJINIIOCTPHUPOBATE IOHATHA
COOTBETCTBYIOLIUMH ITPUMEPAMHU, apIYMEHTHPOBATh CBOU BBIBOJIbI; OBJIAJIETh HAYYHBIM CTUJIEM PEUH.

Jloknax AOKEH COAEp)KaTh: YETKOE M3JI0KEHHE CYTH MOCTaBJIEHHOW MPOOJIEMBI, BKJIIOUYATh
CaMOCTOSITENIFHO TPOBEJCHHBIM aHAIW3 dSTOW MpOOJEeMBbl C WCIONBb30BaHUEM KOHIENIHHA U
AQHAJTUTMYECKOTO  MHCTPYMEHTApHs, paccMaTpUBAaEMOro B  paMKax JUCIHMIUIMHBI, BBIBOJBI,
00001Iarone aBTOPCKYI0 MO3MUIMIO 0 MOCTaBJIEHHOW mpobiieme. B 3aBucHUMOCTH OT cnenugpuku
BbIOpaHHOW TEMbI JOKJIAAbl MOTYT 3HAaYMTENbHO IupdepeHpoBaThcsi. B HEKOTOPBIX cCiiydasx 3TO

MOXET OBITh aHaIu3 HUMCIOIMXCA CTAaTUCTUYCCKHUX JOAaHHBIX II0 I/ISy‘laeMOﬁ HpO6J’ICM€, aHaJIn3



MaTepUaIoB U3 CPEICTB MACCOBON MHGOPMAIIUU U UCIIOJIb30BAHUEM MU3Yy4aeMbIX MOJIENEH, TTOPOOHBIN
pa30op MpeaoKeHHOM 3a7jauu ¢ pa3BEPHYTHIMA MHEHUSIMH, TIOJOOD U JETalbHbIM aHAJIU3 TPUMEPOB,
WUTIOCTPUPYIOIIUX POOJIEMY U T.JI.

CrpykTypa nokiajaa:

- TuTynbHBIN JKCT;

- Beeaenne - cyTb u 000CHOBaHHE BBHIOOpA NAHHOW TEMBI, COCTOUT U3 Psjia KOMIIOHCHTOB,
CBSI3aHHBIX JIOTUYECKH U CTUIIMCTUYECKH;

- Ha sTom »Tame o4eHb BaXHO MpPaBWIBHO C(HOPMYIUPOBATH BOMPOC, HAa KOTOPBI BBI
coOupaeTech HAWTU OTBET B X0JI€ CBOETO UCCIICAOBAHUS;

- OCHOBHAsl 9acTh - TEOPETUYECKHE OCHOBBI BHIOPAHHOW MPOOIEMBI U M3JI0KEHHE OCHOBHOTO
Bonpoca. JlanHas yacth mpeanoaraeT pa3BUTHe apryMeHTallMK U aHalln3a, a Takke 000CHOBaHHE X,
UCXOJ W3 MMEIONIUXCS JAHHBIX, APYTHMX apryMEHTOB W TMO3UIMKA 1O 3TOMY Bompocy. B 3Tom
3aKJIIOYAETCST OCHOBHOE COJIEpP’KaHME JOKJaZa M 3TO MPEACTABISIET COOOM TJIaBHYIO TPYIHOCTb.
[ToaTomy, 6oibIIOE 3HAUEHHE UMEET CTPYKTYpUPOBAaHUE apTryMEHTAIllMU; UMEHHO 3/1eCh HEOOXOAMMO
000CHOBaTh (JIOTMYECKH, UCIIOJNB3Ysl JIaHHBIE WM CTPOTHE PACCYXKACHHS) MpeaIaraeMmyro
apryMmeHranuo/ananu3. Tam, T1ie 3To He0OX0MMO, B KaUECTBE aHATUTUYECKOTO MHCTPYMEHTA MOKHO
UCIIOJIb30BaTh TpaduKU, AMArPaMMBbI U TaOJIUIIBL.

- 3akroueHue - 0000IIeHUST U apI'YMEHTUPOBAHHBIE BBIBOIBI 110 TEME C YKa3aHHEM 00JIacTH ee
npuMeHeHus U T.1. [loabIToXKUBAaET MOKIA] UK €II€ pa3 BHOCUT MOSICHEHUS, TTOJKPEIUIAET CMBICI, U
3HaYEHHUE U3JI0KEHHOT'O B OCHOBHOM YacTu. MeToIbl, peKOMEHTyeMbIE /IJIsi COCTABICHUS 3aKJIIOUEHUS:
MOBTOPEHHE, WUTFOCTpAIlHs, IIUTaTa, BIEYATIISAIONIEEC YTBEPKIACHHE. 3aKIFOUCHHE MOXET COJepKaTh
TaKOM OYEHb BAXKHBIN, OMOJHSIOMIUNA SJIEMEHT, KaK YKa3aHWE Ha TMPUMEHEHHE (MMIUIUKAIUIO)
WCCJICTOBAHMSI, HE UCKIII0Yast B3AUMOCBSI3U C IPYTUMH MPOOIEeMaMH.

JlokJiaz cTy/ieHTa ClelyeT CONPOBOKIATh MPE3EHTAlMOHHBIMU MaTepUaIaMu.

MeTtoauyeckue peKOMEHAalMHU 110 MOAT0TOBKe MYyJIbTHMe/HA NPe3eHTAluH

1. IlepBeIii cnaiia 10JKEH conepxkaTh HazBanue aokiana, GO u koopauHaThl (HOMEp TPYIIIIHI,
HaIpaBJIeHUE MMOJATOTOBKH, a/IpeC SJIEKTPOHHOM MOUTHI) BBICTYMaroMIero. Kaxkapiit cinai 1oKeH UMETh
3aroJI0BOK M OBITh MPOHYMEPOBaHHBIM B opmare 1/11.

2. Tlpesentanus BeIonHseTCs B iporpamme MS PowerPoint.

3. IlpeseHTanus HAYMHACTCS C AaHHOTAIIHMH, T/I€ HA OTHOM-BYX CIIaii/IaX JaeTcs MpeCTaBICHNE,
0 4yeM noiiier peus. bosbias yacTe npe3eHTanuii TpedyeT oraeHus CTPYKTYphl HII €€ COAEP KaHusl.

4. Tlpe3enTanus He 3aMEHSET, a JOMOIHAET nokaan. He Hago mucaTe Ha ciaiigax To, 9TO MOYKHO
CKa3aTh CJIOBAMH.

5. OnTuManbHas CKOpPOCTh MEPEKIIOYeHUs — OAMH ciaiia 3a 1-2 MuHyTsl. [l KpaTkKux
BBICTYIUIGHUH JIONMYCTUMO JBa Claiijla B MUHYTY, HO He ObicTpee. CiymiaTenu AOJDKHBI YCIETh
BOCTIPUHATH UH(OPMALIMIO U CO CIIaiiJa, U Ha CIIyX. «Y HUBepcalbHash» OLIEHKa — YUCIIO CaiiIoB paBHO

MMPpOAOJIKUTCIILHOCTHU BBICTYIUICHUSA B MUHYTAaX.



6. Pasmep mpudra ocHoBHOro Tekcra — He MeHee 186pt, 3aromoBku > 32pt. Hambonee
YUTa0CIBLHBIM U TPAIUIIMOHHO HCITOJIb3YEMBIM B HAYYHBIX HCCIIEAOBaHuUAX saBisieTes Times New Roman
. Heo6xo1umMo opopmiIsTh Bce ClIaiiibl B €MHOM CTHIIE.

7. Ilpu mOATOTOBKE MPE3EHTALMU PEKOMEHAYETCS B MAaKCHMAJIbHON CTENEHH HCIIOJIb30BaTh
rpaduKu, CXEMBbI, JUarpaMMbl U MOJETH C X KpaTKuM onucanueMm. doTtorpaduu U pUCYHKH JENAIOT
npezcTaBisieMyto HHpopMaiuio 6ojiee MHTEPECHON M MOMOTal0T yAEpKUBaTh BHUMAHHUE ayJIUTOPUH,

JAaBast BOBMOXHOCTD SICHO ITOHATH CYThb IpCAMCETA.

MeToanyecKue peKOMeHAAUMH M0 MOAT0TOBKe KYPCOBOii padoThl

BrimonHenue KypcoBoii — 0JJHa U3 OCHOBHBIX (DOPM CAMOCTOSTENIBHOT'O U3yYCHHS CTYJCHTAaMHU
JTUCHUIIIMHBL. DTa ¢opMa paboThl CIOCOOCTBYET TIyOOKOMY OCBOCHHIO YYEOHOro Marepuala,
3aKpEIUICHUIO 3HAHWH 0 OTAEIBHBIM BOIIPOCAM M TEMaM Kypca, IpUOOpPETEHHIO HaBBIKOB PabOTHI C
HAYYHBIMH HCTOYHUKAMH, CIICIUAILHOW W HOPMATHBHOH JIUTEPAaTypOd W B IIEJIOM — IOJTOTOBKE
CIEIHAITNCTOB, 00JaAIONIMX KYJIbTYPOH MBIIUICHHS, 3HAIOMUMX €ro OOIIMe 3aKOHBI, CIIOCOOHBIX B
NUCHMEHHOW U YCTHOH (popMe IpaBMIIBHO O()OPMHUTH €ro pe3yabTaThl.

KypcoBas pabora siBIISIETCS CaMOCTOSITEIILHOM PabOTOM CTy/IeHTa, TOITOTOBICHHON Ha OCHOBE
U3y4YeHHs] HAYYHBIX CTATEH U HOPMATHBHOM JIMTEpaTyphl B 00JACTH pacueTa JICJOBBIX HArpy30K Ha
COOpY’KEHHSI KOHTHHEHTAJILHOTO mIenbQa.

B xypcoBoii paboTe 10KeH OBITh NCUEPITBIBAIOIIE U3JI0KEHBI HOPMATHBHBIE METOIUKH pacueTa
JIeIOBOM HArpy3KH B COOTBETCTBHH C 3aJIAHHON TEMOM, MOJTyYSHBI 3aBUCUMOCTH JISJIOBOW HArPY3KH OT
BXOJHBIX MapaMeTpOB pACYETHBIX METOJIUK, OTPAKEHbl MHEHHSI M pPe3yJbTaThl HCCIECJOBAHHUN
NEepeOBBIX HAYYHBIX IIKOJI 10 TeMe, MoKa3aHa MPaKTHKa 10 MPUMEHEHUI0 HOPMAaTHBHBIX METOWK B
COOTBETCTBUH C TEMOI1 pabOTBHI.

O06wem KypcoBoii paboTel — 15-20 cTpaHuIl MAIIMHOIMCHOTO TEKCTA.

IlocnedosamenvHocmy Hanucaunus Kypcoeol padomsl BKIIOYACT, KaK MPABUIIO, CIEAYIOIINAE
STambl: HU3y4CHHE HOPMATHBHOW IUTEPATyphl, AHATUTUYECKHI 0030p HAYYHBIX M CHEIHAIbHBIX
MCTOYHHMKOB TI0 33IaHHOW TeMe, COCTaBIIEHHUE IIJIaHa UCCIIEIOBAaHHS U HAIMCAaHUE CaMOi paboTHI.

Ocoboe BHMMaHHE HEOOXOOUMO OOpaTHTh Ha M3yYE€HHE PEKOMEHIOBAHHON Hay4HOMN
JUTEPATyphl, U3JI0KEHHE CIIOPHBIX TOUYEK 3PEHHs] MO paccMaTpuBaeMbIM BompocaM. [Ipu 3Tom He
ClIeyeT OTPaHWYMBATHCS OJHHUM-IABYMS HamOoiee IOAXOIIIIMMH HCTOYHHKaMH. HeoOxoammo
YYUTHIBATh BO3MOXHBIE PA3JIMYMsS B MOJXO/A€ K TpoOjeMe pa3HBIX aBTOPOB, IIKOJ, HAIPaBIICHHM,
IPOCIIENTh, KaK H3MEHSJIOCh pACCMOTPEHHE TAHHOM MPOoOIeMbl XpOHOIOTnYecku. [Ipu 3ToM HY)XHO He
TOJILKO KOHCTaTUPOBATh HATMYHE PA3IMYHBIX MHEHHIA, HO U TIONBITATHCS BBICKA3aTh CBOE CY)KICHHE TI0
CTIOPHBIM MOMEHTaM.

B crpykType paloThl cieayeT BBIIEIMTH CIEAYIOUIHE pa3/eibl: BBEICHUE, H3JI0KEHUE
HOPMATHUBHBIX METOJMK pacueTa JIeJIOBOW Harpy3KH, COCTABIICHHE IJIaHAa pacdyera, CPaBHUTEIHHBIN

aHaIn3 TIIOJIYYCHHBIX PE3YyJbTaTOB, OICHKa I/ICCJ'IeJIOBaHI/Iﬁ 1o 3a)IaHHOﬁ TEMEC, 3aKJIIIOUYCHHEC



(oOcyxIeHne pe3yabTaTOB pacueTa U MaTepUaioB aHATUTUIECKOTO 0030pa), CIIUCOK UCTIOIB30BAHHBIX
MCTOYHUKOB U JIUTEPATYPHI.

3awuma Kypcogou pabomul. I'maBHOe TpeOOBaHHE, MPEIBIBIAEMOE K KypCOBOH paboTe
CaMOCTOSITEJIBHOCTb €€  BBIIOJHEHHS. MexXaHUYecKd IMepelnucaHHas C PEKOMEHJOBAHHOIO
JUTEPaTypHOr0 HCTOYHHMKA Oe3 TBOPUYECKOH mepepaboTKH, JHIIEHHAs CyObEKTUBHOIO OCMBICICHUS
paccMaTpUBaEMbIX BOIPOCOB KypcoBasi padoTa HE MOXKET OBITh JIOIyIIEHA K 3aIlUTe.

[locne namumcanusi KypcoBas paboTa mpenctaBiseTcss Ha Kadeapy UIsl peleH3HpPOBAHUS.
JlonyiieHHas K 3alMTe, OHa BO3BPALIAETCS CTYACHTY BMECTE C 3aMEYaHUAMU, KOTOPBIE TOJKHBI OBITH
MCIIPABJICHBI 10 €€ 3alUThl. 3aluTa padoTy BBINOIHIETCS Ha OCHOBE IIPEJICTaBICHUSI MAaTEpHAJIOB B
BU/JIE 3JIEKTPOHHOM Mpe3eHTaluH.

B xone 3ammThl CTYAEHT KpaTKO H3JaraeT coaepxaHue paboThl U (OpMyIUpYyeT OCHOBHBIC
BBIBOJIbI, B YHCJIC KOTOPBIX MOTYT OBITh MPEJIOKEHUS 1O COBEPIICHCTBOBAHUIO HOPMATHUBHBIX. [1o
pe3yabpTaTaM 3allMThl BBICTABISAETCA AU(PQPEpEeHIMPOBAHHAS OLEHKA MO0 NATHOAIBHON CHCTEME.

CTy,Z[CHTBI, HC 3allIUTUBIINC KYPCOBYHO pa60Ty, K ¢Javu€ 9K3aMCHaA HE JOITYCKAarOTC.

Kpurtepun onenkn KypcoBoii padoTbl

v' 100-86 06amIoB BBICTABIAETCS, €CIM CTYICHT/TPYIIa BBIPA3WJIM CBOE MHEHHE 10
c(opMyJIMpOBaHHON NpoOJEeMe, apryMEHTUPOBAJIM €ro, TOYHO OIpENeINB €€ COAEpKaHUE U
cocrapistonue. IlpuBeneHbl 1aHHbIE OTEUECTBEHHOW U 3apyOeKHOM JuTepaTypbl, CTaTUCTUYECKUE
cBefieHus, WHGOpMaIUs HOPMATUBHO-TIPABOBOTO xapakTepa. [IponeMOHCTpHUpOBaHO 3HaHUE U
BJIa/ICHNE HAaBBIKOM CaMOCTOSTEIbHON UCCIIE0BATENbCKON pabOThI IO TEME MCCIIE0BaHuUs; METOIaMU
U NIpUEMaMM aHaJIn3a MEXTyHAPOIHO-TIOJIUTHYECKON MpakTUKU. PaKTUYECKUX OLIMOOK, CBSI3aHHBIX C
NOHUMaHHEM NPOOIEeMbl, HET

v' 85-76 - GamioB - pabora CTYIEHTa/TPYIIbI XapaKTEPU3YETCs CMBICIOBOM IIENLHOCTLIO,
CBSI3HOCTBIO U IOCJIEOBATEIbHOCTBIO M3JI0KEHUS; JOMYyIIeHo He Oosee 1 ommOKu mpu 0ObsICHEHUN
CMBICJIa MJIU coJiepKaHusl mpobiembl. [l apryMeHTalMM HpUBOJAATCS JaHHbIE OTEYECTBEHHBIX U
3apyOexHBIX aBTOpPOB. [IpoI€eMOHCTPUPOBAHBI HCCIEA0BATEIbCKUE YMEHNUS U HaBBIKU. DaKTUUECKUX
OImMOOK, CBSI3aHHBIX ¢ TOHUMAaHUEM MPOOJIEMBI, HET.

v’ 75-61 Gamn — TpOBEIEH JOCTATOYHO CAMOCTOSTENbHbBIM aHaln3 OCHOBHBIX OTaloB H
CMBICJIOBBIX COCTaBJISIOIIUX MPOOJIEMBI; TIOHUMaHHE 0A30BbIX OCHOB U TEOPETUYECKOr0 0O0OCHOBAHHUS
BBIOpaHHOW TeMbl. [IpuBiIeYeHBI OCHOBHBIC MCTOYHUKH TIO paccMarpuBaemon teme. JlomymieHo He
6osee 2 oMOOK B CMBICIIE MITH COZIEPKaHUH MTPOOIEMbI

v' 60-50 OGamnoB - ecnu pabora MNPEACTABISET COOOM MNEpPECKa3aHHBIM WM IMOJHOCTHIO
MepPENUCaHHbIN UCXOIHBIN TEKCT 0e3 KakuxX Obl, TO HM OBLJIO KOMMEHTapHueB, aHanmm3a. He packpeita
CTPYKTYpa M TEOpeTHYecKas COCTaBisionias TeMbl. JlomymeHo Tpu uiau Oojee Tpex OMIMOOK

CMBICJIOBOTO COJIEPKAHNUE PACKPBIBAEMOM MPOOIIEMBI



Kpurepun onenku (yCTHOro 10KJajAa, pepepara, COOOLICHNUsI, B TOM YHCIe
BbINOJHEHHBIX B (popMe npe3eHTanmii):

v' 100-86 0GaioB BBICTABISIETCA CTYICHTY, €CJIM CTYIEHT BBIPa3Wi CBOE MHEHHE IO
chopMyIMpOBaHHOW TpoOiIeMe, apryMEeHTHpPOBall €ro, TOYHO ONpEICIUB €€ COJACp)KaHUEe U
cocraBisirone. [IpuBeeHbl JaHHBIE OTCUYECTBEHHON M 3apyOeKHOH JIMTEpaTyphl, CTATUCTHYCCKUE
cBeeHus, MH(OpMaIs HOPMAaTUBHO-NIPABOBOrO xapakrepa. CTyIEHT 3HAaeT M BIIAJCET HABBIKOM
CaMOCTOSITENIFHOW HCCIIEIOBATEIbCKOW pabOThl 1O TEME HCCICNOBAHUSA; METOAAMU H IpHUEMaMH
aHaJIN3a TEOPETHUYECKUX H/HIIM MPAKTUYCCKUX ACMIEKTOB M3ydaeMoi oOnacTu. DakTuyeckux OmmoOoK,
CBSI3aHHBIX C TOHUMaHKUEM MPOOJIEMBI, HET; rpaduuecku pabora oopmiieHa PABHILHO

v’ 85-76 - OamioB - pabora XapakTepH3YeTCs CMBICIOBOM UEIbHOCTBIO, CBA3HOCTHIO M
MIOCJICIOBATEIBHOCTBIO M3JIOKEHHUS;, JOMYIICHO He Oosee | OmMOKHM NMpu OOBSCHEHWH CMBICTA HIIA
coziepkanus mpooOsembl. [ apryMeHTanuu TPUBOASTCS JaHHBIC OTEYECTBEHHBIX M 3apyOC)KHBIX
aBTOpOB. [IpOJEeMOHCTPUPOBAHBI HCCIIEAOBATENLCKAE YMEHUS M HaBBIKA. (DAaKTHYECKUX OMIMOOK,
CBSI3aHHBIX C IOHUMaHHUEM MPOoOIIeMbI, HEeT. JlomyIIeHbI 0/1HAa-/1Be OMIHMOKH B 0hOpMIICHUU pabOThI

v' 75-61 Gamn — CTYAEHT MPOBOAUT JOCTATOYHO CAMOCTOSATEIBHBIN aHAIN3 OCHOBHBIX 3TAlOB
¥ CMBICIIOBBIX COCTABIISIONIMX MPOOIEeMbI; TOHUMAaET 0a30BbIe OCHOBBI M TEOPETUIECKOE 0OOCHOBAHUE
BbIOpaHHOW TeMbl. [IpuBJICUEHBI OCHOBHBIE MCTOYHUKU IO paccMaTpuBaeMod Teme. JlomyieHo He
6osee 2 ommMOOK B CMBICIIE HITH COJIEPKaHUH MTPOOIeMbI, 0OPMIICHHH PaOOTHI

v' 60-50 OGamioB - ecnu pabora NPEACTABISET COOOM MEpPECKA3aHHBIA WM IMOJHOCTHIO
NEPENMCAHHBIA UCXOHBIA TEKCT 0e3 Kakux Obl, TO HM ObLIO KOMMEHTapueB, aHanu3a. He packpeira

CTpPYKTypa M TeOpeTHuYecKas cocTaBistouias TeMbl. JlomymieHo Tpu win Oosee Tpex OIIMOOK B

CMBICJIOBOM COJIEPYKAHUU PACKPBIBAEMOI Mpo0ieMbl, B 0hOpMIIEHUH PAOOTHI.

Kpurtepun onieHKH npe3eHTallUM I0KIAJA:

50-60 6annoB 61-75 6annoB 76-8S 6a10B 86-100 6a110B
Onenka
(HeynoBJ1.) (ynoB.) (xopoiio) (OTJINYHO)
Kputepun Copaepxxanue KpuTepUeB
[IpoGiiema He [IpoGiema [IpoGiema packpsita. [IpoGnema packpeiTa
packpebITa. packpeITa He [TpoBenen anamus HOJTHOCTBIO.
OTcyTCTBYIOT MOJTHOCTBIO. npo0ieMsr 6e3 [IpoBenen ananus
PackpbiTHe BBIBOJIBI BriBosBI HE NPUBJICYCHUS po0JIeMBbI C
NpooJIeMbl C/IeJIaHbl U/UITH JOTIOJTHUTEIILHOM HPUBJICUCHUEM
BBIBOJIBI HE nurepatypsl. He Bce JOTIOJTHUTETBHOM
000CHOBaHBI BBIBOJIBI CJIEJIaHBI JUTEPATYPHIL.
H/Uau 000CHOBaHBI Br1Bo1BI 000CHOBAHEI
[Ipencrasnsiema | IlpeacraBnsemast [Ipencrasisiemas [Ipencrasisiemas
s uHpopMarus | uHGOpMAIHs He nHpOpMAIIUS HE uHQOpMAIHS
JIOTHYECKH HE CHCTEMATHU3UPOBAH | CHCTEMAaTU3UPOBAHA U | CHCTEMAaTU3UPOBAHA,
cBsizaHa. He a W/nim He MocJe10BaTebHa. nocienoBaTeNbHa U
IIpeacraBiieHde | UCIONB30BaHbl | rmocienoBarenbHa. | Mcrmons3oBaHo Oojiee 2 | JIOTHYECKH CBsI3aHA.
npodecCHOHANb | HCIONB30BaHO 1-2 | mpodecCHOHATBLHBIX HcnonszoBano 6oiee
HBIE TEPMUHBI npo¢)eCCUOHANBHBI | TEPMHUHOB 5
X TepMUHA npogecCHOHANTBHBIX
TEPMHUHOB




Odopmiaenue

He
HCII0JIb30BaHbI
TEXHOJIOTHH
Power Point.
Bonsie 4
OIINOOK B
MPEJICTABIIEMO
i nHhopmanmu

Hcnons3oBaHbl
TexHoyioruu Power
Point vactuyno. 3-
4 omuOKu B
MpeJICTaBIsIEMOM
nHpopMaIun

Hcnonws3oBanbl
TexHoyioruu Power
Point. He Gouee 2
OIIHOOK B
MpeJICTaBIsIEMON
nHpOopMaIun

IHupoko
HCTIOJTb30BaHBI
texHoyoruu (Power
Point u 1p.).
OTCyTCTBYIOT
OIINOKY B
MPEACTABIISIEMOM
uHQOpMaIUH

OTBeTHI HA
BOIPOCHI

Het orBeTOB Ha
BOIIPOCHI

TonpKO OTBETHI HA
3JIeMEHTapHEBIE
BOIIPOCHI

OTBeTHI Ha BOIPOCHI
TIOJTHBIC W/WTH
YaCTHYHO TIOJTHBIC

OTBeTHI Ha BOIPOCHI
TIOJTHBIE, C
MIPUBHJICHUEM
MIPUMEPOB H/HITH
MOSICHEHUH

Kypcosas padora

«CpaBHHTeJ’IbHLIﬁ AHAJIU3 HOPMATHUBHBIX METOAMK pacdera Jea0BOH Harpyskm»

3amanue

BremoaauTh CpaBHI/ITeJII)HBII\/JI AHAJIN3 HOPMATUBHBIX MCTOIHUK!

- pacdera JISJOBBIX Harpy30K Ha HakJIOHHBIC coopyxeHus o APl EM, ISO

- pacydeTa JEAOBbIX HAI'PY30K Ha HAKJIOHHBIC COOPYIKCHUA 110 RUS

- pacyeTa JIeJIOBBIX Harpy30K Ha HakJIOHHBIE coopyxenus o GL, S427, Elforsk, DNV

- pacuera JIEJOBBIX Harpy30K Ha BepTUKaJIbHbIE coopykeHus o API, EM, ISO

- pacuera JIeJOBBIX Harpy30K Ha BepTUKallbHbIE coopyskeHus o GL, S427, Elforsk, DNV

- pacyeTa JIeJIOBBIX Harpy30K Ha BepTUKaJIbHBIE cOOpykeHus no RUS

- pacdera Harpy3ok oT TopocoB mo RUS

- pac4dcTa JIOKaJILHOM MIPOYHOCTU JIbJa

- OTIPEJICTICHUsT HECYIIeH CITOCOOHOCTH JISISTHOTO TTOKPOBa

- pacyeTa JIeJJOBOI Harpy3KH Ha OMOPBI MOCTOB

- pacyeTa JIeJIOBBIX Harpy30K Ha MHOTOONOpPHbIE coopyskeHus no RUS

- pac4deTa JE€AOBBIX HAIrpy30K Ha HNPOTAKCHHBIC COOPYIKCHUA

- onpezesieHns] PU3NKO-MEXaHUUECKUX CBOWMCTB JIbJa

- OIIpCACIICHUA HAIrPY30K OT CMEP3aHUs U TEMIICPATYPHOT'O PACHIUPCHUC JIbJla

- pacueta Harpy3ok oT TopocoB 1o API, EM, ISO GL, S427, Elforsk, DNV

Standards.

1. BCH 51.2-84. NnxxeHepHble U3bICKaHUs HA KOHTUHEHTaIbHOM 1uenbde. / Munrasnpom, M.,

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

2. BCH 41-88, "BenoMcTBEHHBIE CTPOUTENBHBIE HOPMBI (IKCIIEPUMEHTANIBHBIC)

NPOEKTUPOBAHUS JICIOCTOMKUX CTaloHapHbIX miardopm”, M., 1988 (VSN 41-88, "Branch codes for

ice-resistant fixed platform design", M., 1988.)

3. Mopckoit Peructp. [IpaBuina kiaccudukanum u mocTpordKy IIIaByYUuX OYpPOBBIX YCTAHOBOK U

MOpPCKHX cTaniMoHapHbIX miardopm, 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 Bozaeiictus, M., 1996 (SNiP 2.01.07-85, “Loads and
impacts ”, M., 1996.)

5. CHull 2.06.04-82*, “Harpy3ku u BO3JeiCTBUS HA THIPOTEXHUUECKUE COOPYKECHHUS
(BoJTHOBBIE, JIeIOBBIE U OT cy0B)”, 1993 1 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. IAHR 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 pacdeTHO-rpaguvecKoii padoTbl
- Meroauka onpezeneHue NpOYHOCTH JIba Ha U3ru0
- Meronuka onpenenenus NpoYHOCTH JIbJIa Ha LIEHTPaJIbHbIN U3TH0 TOHKOH MJIaCTUHBI
- Meronuka onpeenenus II0THOCTH JibJia
- Meronuka onpeneneHus CoJIEHOCTH JIbAa
- Meronuka onpenenenye aare3uoHHON ClIOCOOHOCTH JibJa
- Meronuka ydera TemnepaTypsl JeITHOTO IOKpOBa
-Metoauka 06paboTKH SKCIIEPUMEHTATBHBIX JAHHBIX
- Meronirka 3KCIIEpUMEHTANIBHBIX UCCIIEOBAHUN ONpeiesIeHNs] IPOHUKHOBEHUS HEPTH B Jie]
- MeTroninka 3KCIIEpUMEHTAIILHOTO OIpeIeIeHHsI HeCyIllel ClIOCOOHOCTH Jiba
- Meronnka niuaHUpOBaHUS SKCIIEPUMEHTA 110 B3aUMOAECUCTBHIO JIbJ]a C COOPYKEHUEM
- MeToauka onpeneneHue JOKaIbHON MPOYHOCTH JIb/IA
- Meronuka onpeenenrie IpoYHOCTH JIbJ]a Ha OTHOOCHOE CKaTHE
- Meronuka onpeeneHns HeOJHOPOAHOCTH JIESHOTO TOKPOBa
- Meronuka onpenenenus riyOuHbI JIe0BOM adpa3uu CTPOUTENbHBIX MaTEpUAIOB U TOKPBITHMA
- Koppensumonnslii ananms

- MeToauka OIIeHKH CTPYKTYpPbI U TEKCTYPHI Jiba
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IMacmopt ®OC

Koa n popmyanposka

Otanbl GopMHPOBAHUS KOMIIETEHIIUU

KOMIIETeHIIN U
OIIK-3 - CTPOUTEIIbHBIE HOPMBI U IIPABUJIA U APYTUE HOPMATHUBHbBIE
CIOCOOHOCTHIO JIOKYMEHTBI TIO TTPOEKTUPOBAHHUIO THAPOTEXHUIECKUX

HCIOJIb30BATh HA MPAKTHUKE
HaBbIKHM U YMCHUS B
opraHusaly Hay4HO-

COOPYKCHHI Ha KOHTUHEHTAJIBHOM IIIeIbde,
- OCHOBBI IPOCKTHPOBAHUS COOPYKCHUI KOHTHHEHTAJILHOTO
menbha 1 0COOEHHOCTH MX KOHCTPYKIIWH,

UCCIIENI0BATENBCKUX U 3HaeT - TEOPHIO U METO/IbI TIPUHATHUS OPraHU3alMOHHO-
Hay4YHO- YIIPaBJIEHYECKUX PEIIEHNH B HECTAHIAPTHBIX CUTYAIUSX,
HPOM3BOJCTBEHHBIX PaboT, YUUTBIBAs JTUAEPCKUE KOMIIETCHIIUH;
B yIpaBICHAH - STUYECKHE ¥ COLMAIBHBIC HOPMBI M TPUHIIUIIBI
KOJUIEKTUBOM, BIIMSATH Ha poeCCHOHAIBLHOM EATENBHOCTH IPU (POPMUPOBAHUH
(popmupoBanue ekt JIMarHOCTHKE JIMAEPCKMX KOMITETEHIIUH.
KOMaH/IbI, BO3JICHCTBOBATE - aHAJIU3MPOBATh HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIIHIO,
Ha €¢ COLIHAIIbHO HAay4HO-TEXHMYECKUE ¥ MH(POPMALMOHHbIE MATEPUATILL B
HCHXOJIOTHHICCKIUH KIUMAT 00J1aCTH NPOEKTUPOBAHHS COOPYKEHHI HA KOHTHHEHTAIIBHOM
B HyXHOM At yMeeT wenbge
AOCTIDKCHUA [CTICH - IPUMEHSATD HA TIPAKTUKE STHYECKHE U COLMAIBLHBIE PUHIIUIIBI
HalpaBJICHNH, OLCHUBATD ¥ HOPMBI IIpU (POPMHUPOBAHHMH ¥ TUATHOCTUKE JUIEPCKUX
Ka4yecTBO Pe3yJIbTaTOB Y ——
JEATENHLHOCTH,
CTIOCOGHOCTBIO K aKTHBHOI | piooo . | HABBIKAMH PYKOBOZICTBA HAY4HO-HCCIIC/OBATCIBCKIMH 1
COLMATBHOMN MOGHITBHOCTH HAY4YHO-TIPOM3BO/ICTBEHHBIMH PabOTaMK
OIIK-12 - TIPOLIECCHI U SIBJICHUS, KOTOPbIE MPEJICTABIISIOT CyTh,
CIOCOOHOCTBIO BBITTOJTHEHHOW Pa0OTHI;
0OPMITATE, IPEJCTABIATE | - oo - mpaBuiIa 0(OPMIIEHHUS M CTIIOCOOBI 3aIIUTHI PE3yJIbTaTOB
¥ JIOKJIa/IbIBaTh BBITIOJIHEHHON PaboTHI
PE3YIbTATHI BBIIOTHCHHON - AHATMTHYECKH M MATEMaTUYECKH 00pabaThIBaTh Pe3yIbTaThl
pabotbi BBITIOJIHEHHON paboTHI;
- COCTABJIATH JOKJIAJIbl U TIPE3EHTALIMIO TI0 BHITIOITHEHHO
ymeet pabore;
- apryMEHTHPOBAHO 3alIUIIATH PE3YIbTAThl BBIIOJTHEHHOM
paboTsl
- IPUMEPaMH KPAaTKOTO U JIOXOMYUBOTO M3JI0KEHHS
AHAJIMTHYECKOT 0, SKCIIEPMMEHTAIBLHOTO UM MPAKTHIECKOTO
BIIaJIcET | MaTepuaa;
- HaBbIKaMM O()OPMJIEHHS M 3ALIUTHI PE3YJILTATOB BHINOIHEHHOM
paboTsl
MK-2 - METO/IbI TEXHUKO-3KOHOMHYECKOTO aHAIM3a MOPCKUX
BIIaJIEHMEM METOAMH MHKEHEPHBIX COOPYKEHHIA, SKCILTYaTUPYEMBIX B JIEJIOBBIX
OLIEHKH MHHOBAIIMOHHOTO | 3HAeT YCIIOBHSIX
HOTEHIIMANA, PUCKA - MHHOBAIIMOHHBIE CHCTEMBI 3aIUTHI COOPYKEHUI
KOMMEPLHAIU3AIUH KOHTMHEHTAJILHOTO IENb(a OT JIeI0BbIX BO3ACHCTBUI
HPOCKTA, TEXHUKO- - BEIOMPATh € IOMOLIBIO TEXHMKO-DKOHOMUYECKOTO CPABHEHHS
SKOHOMHECKOr0 aHalln3a | yyeer BAPHMAHTOB ONTHMAJILHBINA BAPHMAHT KOMMEPUYECKOTO
POEKTHPYEMBIX 0OBEKTOB TIpeIOKEHHS
U TIPOYKIMH
— MeTo1aMu OLEHKH MHHOBALMOHHOTO TIOTEHINANA M PUCKA
KOMMEPLHUATN3AIUH TIPOEKTA
IK-6 - METOIMKHY, ILIAHBI ¥ IIPOrPaMMBI IIPOBEIEHHS HAy4HbIX
CIIOCOOHOCTHIO WCCIIETIOBAaHUN U pa3paboToK;
pa3pabaTbiBaTh METOIHMKH, - METO/IbI IPOBEIEHHS SKCIIEPUMEHTOB M UCTIBITAHMIA,
IUIaHbl M IPOrPaMMBI 3HaeT aHAIM3UPOBATH U 0000IIATL UX PE3YJbTATHI;

MPOBEICHHSI HAYIHBIX
HCCIIeIOBAHUN U
pa3paboToK, TOTOBUTH

- crocoOnbl cOopa, aHaM3a U CUCTeMaTu3aluy HH(popManuy;
- METOZBI Pa3pab0TKH PUINIECKUX U MATEMATHIECKHUX
(KOMITBIOTEPHBIX) MOJIEIIEH.




3aJIaHus JUIsS - (hopMyIHMpOBaTH LIENX U 33241 HUCCIEAOBAHUN, OCYIIECTBIISATh
UCTIONHUTENEH, PYKOBOJCTBO M KOHTPOJIb X BBIIIOJIHEHUS; OLICHUBATh KAY€CTBO
OpTraHU30BbIBAThH Pe3yIbTATOB UCCIIEIOBATEILCKOM ACATEILHOCTH,
MpOBEICHUE - IPUMEHSITh 3HAHHS O COBPEMEHHBIX METO/IaX UCCIIEIOBAHUS,
SKCIIEPUMEHTOB U aHaJM3UPOBATh, CHHTE3UPOBATh U KPUTHYECKH PE3FOMUPOBATH
HCIIBITAaHUH, nHpOpMaIuio;
aHaJM3UPOBATh U - pa3pabaThIBaTh METOJMKH, TUIAHBI [T TIPOBEICHUS
00001IaTh UX PE3YNbTaThI ymeet MaTeMaTHYECKOT0 (KOMIIBIOTEPHOT0) MOCIUPOBAHUS, TOTOBUTD
3aJaHus A7 UX IPOBEICHHS, OPTaHU30BBIBAThH MMPOBEACHHUE
MaTeMaTHIECKOTO (KOMIBIOTEPHOTO) MOACITHPOBAHUS,
aHaJM3UPOBATh U 0000IATH PE3YIbTaTh;
- pa3pabaThiBaTh MaTeMaTHUECKUE (KOMITBIOTEPHBIE) MOACIIH
MPOIIECCOB U OOBEKTOB CTPOUTENLCTBA, IPUMEHSThH YHCIICHHBIC
METOJIBI IS pacuera MoJIeyei
- CIIOCOOHOCTBIO OPUCHTUPOBATKLCS B MOCTAHOBKE 3a/1a4H,
TEOPETUICCKUMH OCHOBAMH OOIIEHAYYHBIX METOIOB
HCCIIEI0BAHUS;
pnameey | - CPBPSMCHHEIM HCCIIE/IOBATENLCKAM 000pyJIOBaHHEM U )
mpuOOpaMu, HaBBIKAMH OICHKH PE3yJIbTATOB UCCIICIOBAHUN;
- HaBBIKaMU cOOpa, aHaJIU3 U CHCTeMaTH3alui HHQopManuy,
COCTaBIICHHS OTYETOB IO PE3yJIbTaTaM HayYHBIX UCCIIEIOBAHUH,
0030pOB MyOJIMKAIUIA U CITUCKA HCTIOIh30BAHHBIX UCTOYHUKOB
Konp! 1 sTansl OLIeHOYHBIE CPEeICTBA
No Kontponupyemsle paznenst / v
i - (I)OpMHpOBaHI/{;{ TEKYIUH | MPOMEXKYTOUHAs
KOMITETCHIIN T KOHTPOJIb aTTecTalus
1 | Pasgen I ®usuka npaa (OIIK-3) | 3maer VO-1 3auer
yMeer YO-3 3auer, [1P-7
Bnazgeer | [1P-4 3auer
2 | Paznmen Il Bo3neiicTBue nb1a Ha COOPYKEHHUS (OIIK-3) | 3naer YO-1 3ayer
KOHTHHEHTAJIHOTO HIeNnbgha yMeer YO-3 3auer, I1P-7
Brazgeer | [1P-4 3auer
3 | Paznmen Il JlemoBble Harpy3Kku U BO3AEHCTBUS (TIK-2) 3HaeT I1P-15 3auer
Ha COOPYKEHHUSI KOHTHHEHTAIBLHOTO TIeNb(a yMeer I1P-15 3auer
Biaageer | I1P-15 3auer
(OIIK- 3HAET I1P-7 I1P-5
12) ymeer | ITP-7 I1P-5
Biaaneer | I[1P-7 I1P-5
4 | Pazmen IV ®usnko-MexaHHYECKUE CBOHCTBA (TIK-6) 3HAeT YO-1 3auer
nbaa ymeer YO-3 3aver, [1P-7
Biajeer | YO-3 3ayer
5 | Pa3men V — MmxeHepHBIN IKCIEPUMEHT (TIK-6) 3HaeT YO-1 3auer
yMmeeT YO-3 3ayer
Brageer | YO-3 3auer
(OIIK 12) | 3Haer I1P-15 3auer [1P-6
yMeeT I1P-15 3auer [1P-6
Brnazgeer | [1P-15 3auer [1P-6
yMeeT I1P-15 3auer
Brnageer | [1P-15 3auer

* PexoMmeHnyeMbie (JOPMBI OLIEHOYHBIX CcpeacTB: 1) yerHeiii ompoc (YO): cobecemoanue (YO-1), komnoksuym (YO-2),
noknan, coodmenue (YO-3), Kpyriblii cToj, AUCKyCCHUs, MOJIEMHUKa, TUchyT, nebatsl (YO-4); 2) TeXHHUecKue cpeacTna
koHTpousi (TC): tpenaxep (TC-1); 3) mucemenusie padots! (I1P): tecter (ITP-1), xonTponbuble padoTs! (ITP-2), acce
(ITP-3), pedeparst (IIP-4), kypcoBeie pabotsl (ITP-5), HaydHO-y4eOHBIE OTYETHI MO NpaKTHKaM MWK JabopaTopHbIe
paborts! (ITP-6), koncnekt (I1P-7), moprdoano (IIP-8), npoext (ITP-9), nenosas mnu ponesas urpa (ITP-10), keiic-3anaua
(TTP-11), pabouas Tetpams (ITP-12), pacuetHo-rpaduueckas padora (ITP-15), TBopueckoe 3axanue (ITP-16)




IlIkana oneHUBaHUsA YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIIUI

Kon n Jransl
(opmyupoBka (opmupoBaHus KpHUTepHH nokasartesu
KOMIIeTeHIIHH KOMIIeTeHIIMH
OIIK-3 3HaeT - BO3MO>XHOCTH U - CIOCOOHOCTP PaccKa3aTh O
CIOCOOHOCTBIO (ToporoBbIif) XapaKTePUCTUKU COBpPEMEHHOM
UCTIONH30BaTh Ha COBPEMEHHOTO HCCIIEI0BATEIIECKOM
MPAKTHKE HaBBIKU U HCCIIEZIOBATEIECKOTO 000pyI0BaHNM 1 IPHOOpax
YMEHHUS B o0opynoBaHust 1 MPUOOPOB JUTs 00CIIeTOBaHUS
OpraHu3annuu JUISL KCCIIETOBAHUS COOPY>KEHHH.
Hay4YHO- COOpY>KEHHI - C1I0cOOHOCTB ONHCATh,
HCCIIEI0BATEIbCKUX - METO/IbI TOCTAaHOBKU 0XapaKTepu30BaTh
U Hay4HO- 9KCTIEPUMEHTAIILHBIX COBpPEMEHHOE
MPON3BOJICTBEHHBIX UCCIIEIOBaHUH HCCIIEZIOBATEIBECKOE
pabort, B ynpaBieHUH - TEXHUUECKHUE o0opynoBaHKe U IPUOOPOB,
KOJIJIEKTHBOM, BIIHATH XapaKTePUCTHKH, MPUBECTH UX TPUMEPHI.
Ha (hopMHUpOBaHHUE CTPYKTYPHBIE CXEMBI U - CIIOCOOHOCTH OTHCATh
1esnei KOMaH/Ipl, 0COOCHHOCTH 3KCILTyaTalluH COBPEMEHHBIE METO/IBI
BO3/EHCTBOBATH Ha WU3MEPUTEITHLHOTO MOCTAaHOBKHU
€e COIHaIbHO- 000pyI0BaHMS ¥ IPUOOPOB; IKCTIEPUMEHTATBHBIX
TICHXOJIOTHYECKUI - TpeOOBaHMS TEXHUKU UCCIIEIOBAHUI.
KIIUMAT B HY>KHOM 0e30MacHOCTH 110 - CI0COOHOCTH pacckasaTh O
JUISL TOCTHYKECHUSI OKCIUTyaTally SJCKTPUUECKUX | TEXHHYECKHX
1esnel HalpaBJICHAH, npuOOpOB 1 000PYJOBAHHS; XapaKTEePUCTHKAX,
OLICHMBAThH KA4ECTBO CTPYKTYpPHBIX CXeMaxX U
pe3yIbTaTOB 0COOEHHOCTSIX IKCIUTyaTalH
JeATeITbHOCTH, U3MEPHUTEILHOTO
CIOCOOHOCTBIO K obopynoBaHus u MprOOPOB
AKTHBHOM yMeeT - OLICHUBATH PE3yJIbTATHI - CIOCOOHOCTP UCTIONIB30BATh
COLIMANBbHON (IpoBUHYTHI) HCCIIEA0BAHUN U HAYYHBIX COBPEMEHHBIN
MOOHIIBHOCTH HKCIIEPUMEHTOB ITPY TIOMOIIM | MaTeMaTHYEeCKUI anmapaT s
COBPEMEHHOTO OLICHKH PEe3yJIbTaToB
MaTeMaTHYeCcKOro armnapaTa WCCIIEIOBAHNH M HAYYHBIX
- pabotarts c 11K, SKCIIEPUMEHTOB.
COBPEMEHHBIM - CI0COOHOCTH YIOPSA0YUTH
UCCIIEIOBATENECKAM JIaHHbIE, TIOJTyYeHHEIC B
000pyZI0BaHHEM U IIPUOOPaMU | pe3ylbTaTe UCCIeJOBAHMSL.
- cOOMpaTh ANMEKTPHUIECKUE - CII0COOHOCTH
CXEMBI C U3BMEPHUTEIILHBIM JIEMOHCTPHPOBATh HABBIKH
000py10BaHUEM U pabortsi ¢ [TIK, coBpeMeHHBIM
npudopamu; UCCIIEI0BATEILCKIM
- HACTpaMBaTh JATYNKU 000pyI0BaHHEM U
npudOpoOB IS 3aMepa npudopamu.
NIOKa3aHHH; - CII0COOHOCTH
YMeeT cHUMATh OKa3aHUs IKCTIEPUMEHTHPOBATH,
COBPEMEHHOTO UCTIOJIB3YS OCOBPEMEHEHHYIO
HCCIIEZIOBATEIECKOTO TEXHUKY U HHCTPYMEHTHI
00opynoBaHusl U MPHUOOPOB
BJIaJeeT - CLIOCOOHOCTBIO - CIOCOOHOCTH 000CHOBATH,
(BBICOKMIT) OpPraHU3alMOHHO U CIJIAHUPOBATH U IIPOBECTH

METOJIUYECKH MOJITOTOBHUTH
Hay4YHBIN SKCIIEPUMEHT H
OIICHUTH €TO PE3YNbTaThI

- HaBbIKaM¥ pabOTHI €
IporpaMMaMi ¥ HHBIMU
WCTOYHUKAMH WHPOPMALIUH
MIPH BBITIOJTHEHUN
WHAWBUIyAJIbHBIX 3aJaHAN
- HaBBIKAMU 3KCILTyaTalluu
MIPOTPaMMHBIX CPEJICTB U

WCCIIE0BAHNS NI HAYYHBIN
skcrepuMeHT. CrocoOHOCTD
OLCHUTH U 3allIMTUTH €TI0
pE3yIIbTaThI.

- COCOOHOCTH pa3padboTaTh
MIPOrpaMMHBIN KOJI Ha
IIPUKIIATHOM SA3BIKE
MIPOrpaMMHUPOBAHUS JUIS
YCKOpPEHUS BBIYMCIICHUI B




UH(POPMAITUOHHBIX
TEXHOJIOTH TP MPOBEJICHUH
HAYYHBIX WCCIIeJIOBAHHM,
OCYIIIECTBIICHUH CIOMXKHBIX
AKCIIEPUMEHTOB U
HaOroAcHMH, 00paboTKe
AKCIIEPUMEHTAIBHBIX JIAHHBIX;
- METOJIaMH | NTpUEMaMu
paboTHI C COBpEMEHHBIM
UCCIIETIOBATENECKAM
o0opynoBaHueMm, u
pudOpamHu.

pamKax cBoei
HCCIIEI0BATEILCKON PaOOTHI.
- CITOCOOHOCTH pa3paboTaTh
MPOrpaMMHBIE CPEICTB U
WHPOPMaIMOHHEIE
TEXHOJIOTHH TP MPOBEICHUN
HAYYHBIX HCCIIeJOBaHUH,
OCYILIECTBIICHUHU CIIOMKHBIX
AKCTIEPUMEHTOB U
HaOIroACHMM, 00paboTKe
AKCIEPUMEHTAIBHBIX JaHHBIX
- CITOCOOHOCTH CMOHTHPOBATh
COBPEMEHHOE
HCCIIEI0BATEIbCKOE
00opyaoBaHue U NprUOOPHI

OIIK-12 3HAET - IPOLIECCHI U SIBJICHUS, - CITOCOOHOCTH JaTh
CITIOCOOHOCTHIO (TIOpOTOBBIIT) KOTOpBIE TIPEJICTABIISIOT CYTh, | OIpeneneHrne Gu3nIecKon u
oopMIIATH, BBITIOJIHEHHOH PabOTHI; MaTeMaTHYeCKOH MOJIeNn
MPEJCTaBIATh U - mpaBuiIa oopMITeHUS U 00BeKTa.
JOKJIaTIBIBATh CIIOCOOBI 3aIIUTHI - CIIOCOOHOCTH
pe3yJIbTaThI PE3yNbTaTOB BBIITOJIHEHHON 0XapaKTepU30BaTh
BBIIIOJIHEHHOM paboThI COBPEMEHHBIE
paboTeI WH(POPMAITMOHHBIE TPOAYKTY
JUISL MAaTEMaTHIECKOTO
MOJICTIMPOBaHMS B 001aCTH
THIPOTEXHUYECKOTO
CTPOUTENLCTBA.
yYMECT - AHAJIMTUYCCKHU U - CHOCO6HOCTL IIPUMCHSTDH
(TIpoIBUHYTHIN) MaTeMaTUYECKH COBPEMEHHBIE TEXHOJIOTUHU IS
00pabaTsIBaTh pe3yIbTaThl (uzngecKoro u
BBITIOJTHEHHOW paboTHI; MaTeMaTHYeCKOTO
- COCTaBIISITh JOKJIAIbI U MO/JICJIMPOBAHHUS
NPE3CHTAIINIO 110 THAPOTEXHUYECKUX 0OBEKTOB,
BBITIOJIHEHHOM paboTe; UCIIONIb3YSl MOHOTpa(HH,
- ApryMEHTUPOBAHO CTaTbU, CAalThl U MHEHUE
3alIMIIATh Pe3yIbTAThI CHEIHAINCTOB, H CIIOCOOHOCTH
BBITIOJIHEHHOW paboThI co31aTh (PU3NUECKYIO HIIH
MaTeMaTHYEeCKyI0 MOJIEIb
00BEKTa UCCIIE/IOBAHUSI.
BJIaJieeT - IpUMepaMH KpaTKoro - CIOCOOHOCTH
(BBICOKHIA) JIOXOTYUBOTO M3JI0KEHHS CIIPOEKTHPOBATH H
AHATUTHYECKOTO, CKOHCTPYHPOBATh
SKCIICPUMEHTAJIBHOT'O UJIN TUAPOTEXHUYCCKUC 06BCKTLI,
NPaKTHYECKOTO MaTepHaa; UCTIOJIb3YS COBPEMEHHBIE
- HaBBIKAMHU O(OPMIICHHS U METO/IbI IIPUHSATHS HAYIHO-
3aIIUTHI PE3YyJIbTATOB TEXHUYECKUX PEUICHUI, B TOM
BBITIOJIHEHHOM PadOTHI YHCIIe METOBI (PU3NIECKOTO U
MaTeMaTHYECKOTro
MO/JIEJIUPOBAHHS
THUAPOTCXHUYCCKUX OG’ECKTOB.
K-6 3HaeT - OCHOBHBIE TPEeOOBaHUS - CIOCOOHOCTH pacckasarh 00
CIOCOOHOCTBIO (ToporoBbIif) HOPMAaTUBHOH JIUTEPATYpPhl K | OCHOBHBIX TPEOOBAaHUIX
pa3pabaTsiBaTh METOJMKaM, IJIaHaM U HOPMATUBHOM JIMTEPATYPHI K
MCTOAHKH, IIJIAaHBI 1 mporpamMmam NnpoBEACHUA METOJHKAM, IIJTaHaM 1
MPOTPaMMBI HaYYHBIX HCCIIEOBAaHUN U porpaMMam MpoBeACHUS
MPOBEICHUS pa3paboToK; HAYYHBIX HCCIIEJIOBAHUH U
HayYHBIX - OCHOBHBIE TPEOOBaHUA pa3paboToK;
UCCIIEI0BaHNH U HOPMAaTUBHOH JIUTEPATYPHI K - CHOCOOHOCTD MEPEUHCIIUTD
pa3paboToK, aHanu3y ¥ 0000LIeHNI0 OCHOBHBIE TPeOOBaHUS

TOTOBHUTbH 3aJJaHUS
JJIsL I/ICHOJ'IHI/ITGJ'IGI;’I,

pe3yIbTaTOB SKCTIICPUMEHTOB
U UCIIBITAHUIA.

HOPMAaTUBHOM JIUTEPATYPHI K
aHaJTM3y ¥ 0000LICHUIO




OpPraHU30BbLIBATH PEe3yIbTAaTOB AKCIIEPUMEHTOB
MpOBEICHUE Y MCITBITAaHWH.
SKCTICPUMEHTOB U
UCTIBITAHUH, yMeeT - pa3pabaThIBaTh METOIVKH, - CITIOCOOHOCTH COCTAaBHTH
aHaJIM3UPOBATh U (TIPOIBHHY THII) IUTaHBI ¥ IPOTPAMMBI METONKH, TUIAHBI 1
00001aTh UX MPOBEICHHSI HAYIHBIX MPOTPaMMBbI TIPOBEICHUS
pe3yabTaThl WCCIIeIOBaHNHN M pa3pabOToOK; | HAYYHBIX UCCIETOBAHUN U
- OpraHU30BHIBATh pa3paboToK;
MPOBEICHHE YKCIIEPUMEHTOB H | - CIIOCOOHOCTD
UCTIBITaHUI; 9KCIIEPUMEHTHPOBATH;
- aHAJIM3UPOBATh U 0000IIATh | - CIOCOOHOCTH AHAJIM3UPOBATH
pe3yabTaThl IKCIIEPUMEHTOB U | U 0000IIaTh Pe3yIbTaThI
VCIIBITAaHU. SKCIIEPUMEHTOB U HCIBITAHUI
BIIATICET - MEeTOAaMH pa3pabOTKH - CITOCOOHOCTH pa3paboTaTh
(BBICOKMIT) METO/MK, TUIAHOB M MTPOTPaMM | METOIMKH, IJIaHbI U
MPOBEICHHS HAYIHBIX MPOTPAMMBI TIPOBEICHUS
WCCIIEIOBAaHNHN M pa3pabOToOK; | HAYYHBIX UCCIIEIOBAHUN;
- METO/IaMH OpraHUu3alIH - CHOCOOHOCTH CIUIAHUPOBATH
IMPOBCACHUA SKCIICPUMEHTOB U | XU IIPOBECTU SKCIICPUMCHTEI 1
UCTIBITAHUIA; WCTIBITAHUS;
- HABBIKAMU aHAIIN3a U - CIIOCOOHOCTH
00001IeHNsI Pe3yNbTaTOB MPOaHaIM3uPOBATh U
AKCIIEPUMEHTOB. 00001UTh PE3yIHTATHI
9KCIIEPUMEHTOB U HCTIBITAHUIA,
K-2 3HaeT - TpeOOBaHMsI K ODOPMIICHHIO | - CIIOCOOHOCTh COOJIO/IaTh
BJIaICHUEM (oporoBsrit) Hay4YHO-TEXHUYECKUX TpeOOBaHUS K OPOPMIICHUIO
METOJaMH OI[CHKH 0TYETOB, 0030POB U HAYYHO-TEXHUYCCKUX
WHHOBAIIMOHHOTO MyOIUKAIHA IO TeMe 0T4YETOB, 0030pOB U
MOTEHIHAJIA, PUCKA HUCCJICIOBAHUS U CMEKHBIM myOJIMKAIHH 10 TeMe
KOMMEpIHATH3aUT obmacTsam WCCIIEIOBAHUS U CMEKHBIM
MPOEKTa, TEXHUKO- obnacTsM.
3KOHOMHUYECKOT0 yMeer - Bectu cOOp, aHAU3 U - CHOCOOHOCTH OOHAPYKUTh
aHam3a (TIpOIBMHYTHI ) CHUCTEMAaTHU3AIIMIO0 HAYYHO- HEOOXOIUMYIO HayYHO-
MPOCKTUPYEMBIX TEXHUYECKOW HHPOPMAIMK IO | TEXHHUUECKYIO0 HH(HOPMAIHIO
00BEKTORB U TEME HCCIICIOBAHHUS MO TeMe UCCIICIOBAHUS,
NPOAYKLIUH HCIIOJIb3Ysl HAy4YHbIE
’KYpHAJbI, MOHOTpaduH,
WH(POPMAITUOHHBIE PECYPCHI,
OMOIMOTEKY, CTAaThH, U 1aTh
OTBET I10 KJIIOYEBbBIM
MOMEHTaM UCCIIeIOBAHUS
WH(POPMAITIHL.
BJIaJICCT - OTIBITOM Pa3pPabOTKH - CIIOCOOHOCTH
(BBICOKMIT) Hay4YHO-TEXHUYECKUX CHCTEMATU3UPOBATh HAYYHO-
0TYETOB, 0030POB, TEXHUYECKYI0 HHPOPMAITUIO
MyOJIUKAIMHA TI0 TeMe MO TEME UCCIICIOBAHUS, U
HCCIIEIOBAHUS U CMEKHBIM paspaboTaTh Hay4qHO-
obnactsm TEXHUYECKUH OTUYET, 0030pHI U
MyOIUKAIIH TI0 TeME
HUCCJICJOBAaHUA N CMEKHBIM
00JacTsIM.

MeToaundyecKkue PEKOMEHIALUH, ONPpEACTAIOIME ITPOUCAYPbI OCHUBAHUSA PE3YyJAbTATOB

OCBOCHHUSA JUCIHUIIJINHBI
Telcymaﬂ arrecTtanusl CTYJACHTOB. TGKYHIaSI arrectanusd CTYACHTOB II0 AWUCHUILIMHE
((I[I/IHaMHKa TNAPOTCXHUYCCKUX COOpy)KCHPIfI» MpoBOAUTCA B COOTBCTCTBUU C JIOKAJIbHBIMU

HOopMaTuBHBIMU akTamu [IBDVY u sBrisieTcst 00g3aTenbHOM.



Tekymass arrecrauys 10 JUCUMIUIMHE «/IMHAaMKMKa THIPOTEXHHUYECKHX COOPYKECHUI)
MPOBOJUTCS B (popMe KOHTPOJIBHBIX MEPONPHUATHH (3awumsbl npakmuueckou pabomovl, OOKIAO U
npezenmayus pegepama) TO OICHUBAHUIO (PAKTUYECKUX pPE3yJIbTaTOB OOyYEHHUS CTYICHTOB U
OCYHICCTBIIACTCA BEAYIUIUM IIPCIIOAaBaATCIICM.

O0bekTaMu OLCHUBAHUS BBICTYIIAKOT:

- yqe6Ha;1 AJUCHUIIJINHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPCMCHHOCTD BBITIOJIHCHUS PAa3JIMYHBIX
BUJIOB 33JIaHUM, ITOCEIIAEMOCTh BCEX BUIOB 3aHATUH 10 aTTECTYEMOM AUCIUIUIMHE);

- CTCIICHb YCBOCHHA TCOPETUUCCKHUX 3HaHPII>i;

- YPOBCHb OBJIAACHUA MNPAKTHYCCKUMHU YMCHUSAMH U HABbIKAMU II0 BCEM BHIaM yqe6H0171
paboThI;

- PE3yJIbTaThbl CaMOCTOSITEIIbHON pa6OTBI (Sa,I[aHI/I}I U KPUTCpHUH OLCHKHU pasMCIICHbBI B
[Tpunoxxenuu 1)

HpOMe)KyTO‘{HaH arrecranus CTyJACHTOB. HpOMemyTquas[ arrecranuda CTYACHTOB II0
JUCHUITIIUHE <(I[I/IHaMI/IKa THUAPOTCXHUUYCCKUX COOpy>KCHHI>'I>> IpoBOAUTCA B COOTBCTCTBUU C
JIOKaJIbHBIMU HOPMATHUBHBIMU akTamu [IBDVY u sBnsercs o0g3aTenbHOi.

Bua npomexxyrounoit arrecranuu — 3x3ameH (1 cemecTp) — mucbMeHHbIN OTBET. B pesynbrarte
IIOCCUICHUA HeKHHﬁ, MMPaKTHUYICCKUX 3aHATHI " CCMHUHAPOB CTYACHT IIOCICAOBATCIIBHO OCBAWBACT
MaTCpHraJibl JUCHUIIJINHBI. B Xoae HpOMe)I(YTOqHOﬁ arreCrauu CTYACHT OTBCYACT Ha BOIPOCHI
AK3aMEHAIMOHHOTO OMIIeTa.

Tunosbie BONPOCHI 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?
Describe floating structure used for the offshore Arctic and Okhotsk seas.

Describe types of the ice features.
Loads from the ice ridges on a wide structure.
Loads from the ice ridges on a multi-legged structure.

Describe a cross-section of first-year ridge.
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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 IK3aMECHAIIUOHHBIC OMJIETEI
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 In.

OneHo4Hble cpeacrea aJis Telcymeii arrecranmuu
KpnTepml BBICTABJICHUA OCHKHU CTYACHTY Ha 3auere/ IK3aMeHe

no aucuumianae «MexaHuka Jbnaa»

baJuibl Onenka
(perTHHrOB 3ayera/
9 TpeboBanus k chopMUPOBAHHBIM KOMIIETEHMAM
Oif OIICHKH) IK3aMeHa
(cranpaprtHas)
100-86 O1neHKa «OTIUYHOY» BBICTABISACTCS CTYAEHTY, €CIIM OH IIyOOKO M
OamioB MPOYHO YCBOWJI MPOTPaMMHBIA  MaTepuan, HCYEPIBIBAIOIIE,
MOCJIE0BATEIBHO, YETKO M JIOTHYECKH CTPOMHO €T0 U3J1araeT, yMeeT
TECHO YBSI3bIBATh TEOPHIO C MPAKTUKOH, CBOOOJHO CHpAaBISETCS C
«3aumenoy/ 3aJjauaM¥, BOIIPOCAMM M JPYTMMH BUJAMU NPUMEHEHUs 3HAHHM,
«OMIUYHON MpUYeM He 3aTPYIHSIETCS C OTBETOM IPH BUJOU3MEHEHHUH 3aIaHHH,
UCTOJb3yeT B OTBETE MaTepual MOHOrpadUuecKoil JIuTepaTrypsl,
MPaBUJIBHO  OOOCHOBBIBAET  TPHUHATOE  pEIICHHWE,  BIAICET
pPa3sHOCTOPOHHUMM  HaBbIKAMM U I[IpUEMaMH  BBIIOJHEHHUs
MPAKTUYECKHX 3a/1a4.
85-76 O1eHKa «XOpOILI0» BBICTABIISIETCS CTYJCHTY, €CJIM OH TBEPJO 3HAET
OamioB MaTepuall, TPaMOTHO W TIO CYIIECTBY W3JIaraeT €ro, He JOIycKas
«3aumenoy/ CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BONPOC, MPAaBUIBHO
«XOpoOuLo» NPUMEHSET  TEOPETUYECKHE  TOJOXKEHHS  TpPU  PEIICHHH
IPAKTUYECKHX BOMNPOCOB M 3ajay, BiaJeeT HeoOXOAUMBIMU
HABBIKAMHU ¥ IPHEMaMH MX BBITOJTHEHHUSI.
75-61 OrneHKa «y/lOBJIETBOPUTENILHO» BBICTABISETCS CTYACHTY, €CIU OH
Oamn CSaumenoy/ MMEeT 3HaHUS TOJIBKO OCHOBHOTO Marepuajia, HO HE YCBOWJI €ro
Jeranel, IOMyCcKaeT HETOYHOCTH, HEJAOCTaTOYHO IpaBUIIbHBIE
«y0081emeopu N
eI HOY (OpMYITHPOBKH, HAPYIICHHUS JIOTUYECKOH IMOCIEeNOBATEIHbHOCTH B
U3JI0KEHUU MPOTPaMMHOI0 MaTepuala, UCIBITHIBACT 3aTPYAHEHUS
TIPH BHITOJIHEHUH MTPAKTUYECKUX padoT.
60-50 OneHKa  «HEYHOBJIECTBOPUTEIILHO»  BBICTABISICTCS  CTY/CHTY,
6amioB e SaUmEHOY/ KOTOPBIN HE 3HAeT 3HAYUTEJIbHOM YacTH MPOrpaMMHOI0 MaTepuania,
JIOMYCKAeT CYIIECTBEHHbIE OMIMOKH, HEYBEpPEHHO, C OOJBIIMMHU
3aTpyJHEHUSIMH BBITIONHSIET NpakTudeckue padotel. Kak mpaswmio,
«Hey0081emeo
pumebio» OLEHKA «HEYNOBIETBOPUTENLHO» CTABUTCA CTY/ICHTAM, KOTOpbIE He
MOTYT MPOJOHKUTh 00ydeHue 0e3 JOMOJHHUTENIbHBIX 3aHSITHH 10
COOTBETCTBYIOLIEH JUCIUIUIMHE.
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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 Sm3. 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)  Presenta 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.
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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.
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- 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
1. FLOATING ICE
2. DEVELOPMENT
3. FORMS OF FAST ICE
4. OCCURRENCE OF FLOATING ICE
5. FLOATING-ICE MOTION PROCESSES
6. DEFORMATION PROCESSES
7. OPENINGS IN THE ICE
8. ICE-SURFACE FEATURES
9. 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
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. FAST ICE: 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.
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1.3. Lakece: Ice formed on a lake, regardless of observed location.

1.4.  Riverice: 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. Pancakeice: 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.

25.1.2. 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.
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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.  lcefoot: 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
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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 ice in 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 ice present, 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 of sea 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.



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

44.1.1. 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.

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

4.4.2. ICE 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.

4.45.1. 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. 1CE 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.
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448.1.1. 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).

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

4.4.9.2. 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 (g.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.
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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 lead 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.  Levelice: Sea ice which has not been affected by deformation.


http://www.aari.nw.ru/gdsidb/glossary/p1.htm#6-4-1
http://www.aari.nw.ru/gdsidb/glossary/p1.htm#5-3

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°.

8.2.24. 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.  Bare ice: Ice without snow cover.
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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 puddles 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. Rotten 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
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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 (g.v.).

10.3.1. ICE FRONT: The vertical cliff forming the seaward face of an ice shelf or 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. Iceunder pressure: Ice in which deformation processes are actively occurring and hence

a potential impediment or danger to shipping.
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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, an ice 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

Fast ice

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.
A ridge is a line or wall of broken ice forced up by pressure. May :__/" s
. e,
be fresh or weathered. The submerged volume of broken ice under P Ot -
idge, forced d ds b e i d an ice keel SR L, o
r r nwar ressur rmed an : = A —— -
a ridge, forced downwards by pressure, is termed an ice kee e — ".\’;"_‘ ¥
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