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MeToauka 1 NnpakTUKa NOCTaHOBKW AUCLMNIIUHbI
«[lononHuTenbHbIE FNaBbl TEOPUM KOpabnsa» B yueGHOM npouecce By3a

AHHOmMayus. Cmames nocesuweHa Memoou4ecKuM OCHo8aM ocmaHo8KuU y4ebHou ouc-
yunnuHsl «[JononHumerbHble 2ragbl meopuu Kopabrisy. Paccmampusaromcsi 80rpochl akK-
myarnbHoCcmu u3y4eHusi aHHoOU QucyUnuUHbl 8 ceeme co8peMeHH020 08yXypPOBHEBO20 0b-
pasoeaHus, codepxxaHue JIeKUUOHHO20 Mamepuara, MemoouKka nocmaHosKku nabopamop-
HbIX pabom, uenu u 3adaqyu doMalWHUX KOHMPOJIbHbIX 3a0aHull, a makXxe opaaHu3auyus 3a-
4YemHo20 mecmuposaHus 1Mo QUCUUNIUHE 8 UEJIOM.

Knroyeenlie cnioea: meopusi Kopabrsi, pa3nuyHbie muribl cy008, X0OKocmb, cydoebie 08u-
JKumernu, NTeKUUOHHbIU Mamepuari, labopamopHble 3aHSMus.

Pa3den: (01) nedacozuka; ucmopusi nedazoa2uku u obpa3osaHusi; meopusi U MemoouKa
obyyeHusi u eocriumaHus (o npedmemHbiM obsiacmsm).

B HacTosLee BpeMs B CBA3N C NepexodoM Ha ABYXypOBHeBOe obpa3oBaHue CTaHo-
BUTCS akTyanbHOM 3aaya pa3paboTKku HOBbIX y4eOHbIX KypCcOB AN MarmcTepCcKon MOAro-
TOBKW. Takvne yyebHble OUCUMMIMHBLI OOIDKHbI PacLUMPATE 3HAHUSA, YMEHUSA U HaBbIKK CTY-
AEHTOB, NONyYeHHbIE MK B npouecce GakanaBpckov NoaroToBkn. HeobbIKHOBEHHO LLNPO-
KM CNEKTPp caMblX pasfiMyHbIX TUMOB CyAOB, CO34aBaeMblX COBPEMEHHbIM KopabnecTpoe-
HueMm, TpebyeT yrnybneHHoro n3yvyeHns Bcex ocobeHHOCTEN COBPEMEHHbIX PacyYeTHbIX Me-
TOAVK U MOLENbHOMO 3KCNEPUMEHTUPOBAHMS; TaK, HanNnpumMep, METOAMKN pacdeTa XOAKOCTH
NOABOAHbIX NOAOK NPUHLMNNANBHO OTNNMYAOTCA OT aHanornyHbix metoauk ans COMM (cy-
AOB C AMHAMUYECKUMM NpUHUMNamMm nogaepxaHus) u tem 6onee ot pacyeTta conpoTusre-
HWUS1 9KPaHOMMAaHOoB U T. 4.

Hanbonee BakHbIMW HanNpaBfEHUSMU MarncTEPCKON TEOPETUYECKOM MOArOTOBKM B
obnacTtu Teopun kopabnsa SBNSTCA O3HaKOMINEHME cryLliaTenen ¢ TeopeTnYeCcKMMmn OCHO-
BaMu NPakTU4EeCKUX MEeTOOUK pacyeTa CONpPOTUBIEHUS OBWXKEHMIO Cleayowmx TUNnoB BO-
AonsmeLlatroLmnx cyaos:

—  Bapxu n popmMmpyemMbie U3 HUX BYKCUPHbIE 1 TONKaeMble COCTaBbl. JKOHOMUYE-
CKWIN aHanun3 nokasblBaeT, YTO yaenbHoe CONPOTUBMEHUE MPU TPAHCNOPTUPOBKE MACCOBbIX
HaBarloYHbIX rPY30B 3TMM CNOCOOOM SBMSETCA MUHUMASbHbIM;

—  CEeKUMOHHbIe COCTaBbl, MO3BOMSOLNE OPraHM3oBaTh ABMXKEHNE HA peYHOM broTe
No MOAYNbHOMY NPUHLMMY (T. €. KaK Ha >XeNe3HOAOPOXXHOM TpaHCcnopTe);

—  peuYHble TPaHCMNOPTHbIE CyAa C COBpeMeHHbIMM chopMamm 06BoJ0B Koprnyca, Npu-
cnocobrieHHble A5 OCBOEHMS MarbIX PeK C Y3Kumn, Hernybokumu papearepamu;

— MOpcKkue TpaHcrnopTHble cyaa. Citoga MOXHO OTHECTU co3daBaeMblil B HacTosiLLee
BPeMS TaHKePHbIA GOSIOT AN NepeBO3KN CXMKEeHHoro npupogHoro rasa (CININ) ¢ apktuye-
CKUX MECTOPOXOEHWUI;

—  BCEBO3MOXHbIe TuMNbl OTHOCUTENBHO Mernkux cyaos COMMM. B HacToswee Bpems Limn-
POKMM CMPOCOM MOSb3YTCHA BbICTPOXOAHBIE MPOryNOYHbIE AXTbI FIIMCCUPYIOLLEro TUNa, Cyaa Ha
noasoaHbIx Kpbinbsax (ClK), a Takke amcunbumnHble cyaa Ha Bo3gyLuHow nogylike (CBI);
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— HebonblUMe NPOryrioyHble 9KpaHOoMNNaHbl — COBPEMEHHbIE MOTOMKM MOTYYUX « MOH-
CTPOB», HEKOrAa co3faHHbIX nog pykosoactesom P. E. Anekceesa.

He meHee akTyanbHbIMK SABRAIOTCS 3a4ayn TeOpeTU4ecKoro aHanmsa u NpoekTUpo-
BOYHbIX pacyeToB CaMbIX pa3HbIX TUMOB Cy0BbIX ABWKUTENEN, KAKOBbIMU ABMSIOTCS:

—  rpebHble BUHTbI COBPEMEHHbIX CEPUIA, B TOM YUCHE CNPOEKTMPOBAHHbIE C NpUMe-
HEHMEM BUXPEBOM TEOPUN. BMHTBI Takoro Tvna No3BOSAIOT MaKkCUMarbHO y4eCTb BCE MHAN-
BMAyaribHble 0COBEHHOCTIN Kopryca COBPEMEHHbIX BOAOU3MELLAOLWNX CyJ0B BCEX TUMOB U
obecneunTb MMHUMarbHble BUBPOAKTUBHOCTb W LLIYMHOCTb CBOEWN paboTbl npu Hanbonee
BbICOKMX MPOMYNbCUBHbIX KA4eCTBax;

— rpebHble Korieca Kak CoBpEMEHHbIN TUM ABWXUTENEN Cya0B 118 ManbIX pek ¢ Men-
KOBOAHbIMUW, HErnyboknmmn papsartepamu;

— cynepkasutupytowme rpebHole BuHTbI (CKIMB) ansa 6eictpoxogHbix COMMM. Takue
BMHTbI 06ecneyunBatoT BbICOKME MPOMNYbCUBHbIE KAYECTBA B YCIOBUAX Pa3BUTON KaBUTaL MK
npu ckopocTax xoaa ceblwe 30—35 y3nos;

— BOOOMETHbIE OBWXMTENM, pa3BMBaOLMECS B ABYX HanpaBneHusix. Bo-nepsbix, Kak
caMble CynepKaBUTUPYIOLLME OBMKUTENN, CNOCOBHbIE paboTaTb NpU TakMX CKOPOCTAX X0Aa,
Korga 13-3a YpesMepHO pasBUTON KaBUTaLMM OCTarbHble TUMbl TMOPOPEAKTUBHBIX OBUXKUTE-
nen yTpaunBatoT CBOK 3hPeKTUBHOCTL. M BO-BTOPbIX, KaK ABMXKUTENN ANA MENKOCUOALLMX
OTHOCUTENbHO TUXOXOAHbLIX BOAOM3MELLAIOLNX CYAOB AN MarblX peKk C 3aCOpeHHbIMK dhap-
BaTepamu, rae Ha nepsbir NaH 3agay NPOeKTUPOBAHNS BbIXOOAT BONPOCHI 3aLUMTLI ABUXKK-
Tenen OT BCEBO3MOXHbIX TOMNMSKOB 1 obecneveHne nx 6esaBapumnHon paboTbl;

— BO3[YyLUHble BWHTbI, NMPUMEHSEMbIE ANA MMCCEepPOB, CyQOB Ha BO34YLUIHOM MO-
ayuwke (CBIT) n akpaHonnaHoB. HecMoTps Ha OTHOCUTENBHO HEBbLICOKME 3OEKTUBHOCTL U
NponynbCUBHbIE KAa4YeCTBa, NX NPUMEHEHNE HEYKITOHHO pacLUMpPSAETCs, NOCKONbKY OHU MO3-
BONAT Npmuaate 060pyaoBaHHbIM UMM CydaMm Takoe 4acTo He3aMeHMMOEe KayecTBO, Kak
aMUBUNHOCTb, T. €. NOSHbIN OTPbLIB OT BOAbI. OTO, B CBOK 04epeab, NO3BONSET PE3KO pac-
WMpUTb BO3MOXHOCTK Takmux COMNI (Hanpumep, Npon3BOAUTb FPy30Bble onepauum n no-
cajKy naccaxmpoB C COBEpPLLUEHHO HEOBOPYAOBAHHbBIX BEPEroB pek) u T. n.

AKTyanbHOCTb CO3aHNsi COBPEMEHHbIX, MHOrA4a NPUHLUMNMANBHO HOBLIX TUNOB CYAOB
n kopabnen TpebyeT yCKOPEHHOW NOArOTOBKM CMNeLManicToB ANs Pa3BUTUS MOPCKUX TeX-
Honornn. B cBs13M ¢ aTM Ha kadenpe «A3po- 1 rmapoaMHaMmka, NPOYHOCTb MALUMH U CO-
NpOTMBMEHME MaTepuanoB» UHCTUTYTa TPAHCMNOPTHbIX cucTeM Hwxeropoackoro rocygap-
CTBEHHOro TeXHW4Yeckoro yHmsepcuteta uMm. P. E. AnekceeBa ygensietca BceBo3pacTato-
Lee BHMMaHue y4ebHomn gucumnnnuHe « Teopus kopabnay kak ogHON n3 6a3oBbIX B CUCTEME
noaroToBkn GakanaBpoB M MarMcTpoB B obnactn kopabnectpoeHusi. Paboyas nporpamma
no 3TON AMcuMnnHe BKNoYaeT B ceba cnepyrolwime pasgensi:

—  NEKUWOHHbIN KypC;

—  UMKIT NPaKTUYECKUX 3aHATUN — BbINOSIHEHNE NnabdopaTopHbIX paboT no Hanbonee
3Ha4YMMbIM TEMaM B OMNbITOBOM HaccenHe kadeapbl;

—  CYLLECTBEHHbIN 06 bEM CaMOCTOATENBHOM paboTbl, B MPOLECCEe KOTOPOM CTYAEHTHI
BbIMNOJSTHAIOT HECKONbKO pacyeTHO-rpaduyeckmnx pabor.

Kypc nekumi no aucumnimMHe HadnmHaeTCcsa C «PeTPOCNEKTUBHOIrO» 063opa 3HaHUN K
KOMMNEeTEHUMI, NONyYeHHbIX CTyAeHTaMn B npouecce ndydeHnsa gucumnimibl « OCHOBbI KO-
pabnecTpoeHusi» B cocTaBe GakanaBpCKom NoaroToBkn. 3aecb GbICTPO, B nopsigke nepe-
YUCINEHUN CTYAEHTbI BCMOMUHAIOT Takne TeMb:

—  dun3nYecknin cMbicn 1 obLas MeTOAONOMNMs ONpeaeneHnst OCHOBHbIX COCTaBMSFOLLMX
CONPOTUBNEHNS BOAbI ABWXKEHMWIO CcyaHa. B aToM pasgene nekummn ctygeHTbl (MOBTOPHO nocne
NpongeHHon rogqom paHee yvyebHom aucumnimHbl « OCHOBbI KOpabnecTpoeHns» ) BCNOMUHAKOT
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coaepxaHue n npocTenLLne Npuembl onpeaeneHns Takmx COCTaBNALLMX CONPOTUBINEHNUS, KaK
BA3KOCTHOE M BOMHOBOE, a Takke MX 3aBMCMMOCTb OT yucen PerHonbaca n ®pyaa cooTeeT-
CTBEHHO. [laeTcsa NOHATUE O pasdeneHun, B CBOK o4vepelb, BA3KOCTHOW COCTaBNALLEn Ha
COMNPOTUBIEHNE TPEHUS 3KBUBANEHTHOW MNacTUHbI, CONPOTMBIIEeHWEe POpPMbl, HaabaBku Ha
BNUSIHWE KPWMBU3HbI KOPMyca, LLIepOXOBaTOCTU, BbICTYMNAKLLMX YacTen N aspoguHamMmmuyeckoe
conpoTtuenenune. MNpusogatcsa Hanbonee ynoTpebuTtenbHble amnupuyeckue opMynbl And
onpeneneHns aTux COCTaBNALWMNX CONPOTUBMEHUS, a Takke OBLLMIN xapakTep rpadnkoB KO-
3P PULIMEHTOB CONPOTUBIIEHNS MO 3TUM OTAENbHLIM COCTABIIAIOLLMM,;

—  00wWwe NpuHUMNBI MOAENMPOBaHUSA COMPOTUBIIEHUS BOAbLI ABVXEHUIO CyAHA B OMbl-
TOBbIX 6accenHax, MeToabl pa3genbHOro 1 CyMMapHOro nepecyeTa ero BA3KOCTHOW COCTaBnMs-
toLlen ¢ Modenu Ha HaTypy. BBoauTcs B paccMoTpeHre KOadhpmuUmMeHT OCTaTOYHOro Conpo-
TUBNEHNS, 0ObACHAETCS PU3NYECKUIA CMBICI YCITOBHOCTU €ro 3aBMCMMOCTU OT yncrna dpyaa.
HaeTca noHaTMe o opmdpakTope, 1 npnBoaaTcst 6a3oBble amnmpuyeckne opmynbl ero onpe-
AeneHnsa ang pasnuyHbIX TUMOB Cy4O0B, MPOBOAUTCA CONOCTaBMEHNE TOYHOCTU NepecyeTa Kpu-
BbIX BYKCMPOBOYHOIO COMPOTUBIIEHMS C MOLENM Ha HaTypy no obonm meToaawm;

— aHanormyHo pasgeny «ConpoTuBneHne» NpPOBOAUTCA Takasi e 3KCnpecc-npo-
BexKka N0 OCHOBHbLIM NOHATUAM pasgena « CyaoBble ABMKUTENW»: TEOPUsSt naeanbHOro ABun-
XUTens, reomeTpuyeckme, KNHeMaTndeckne n rmgpoanHaMmnyeckne Xxapaktepuctmkun rpeb-
HbIX BUHTOB Kak Hambonee pacnpocTpaHeHHbIX TUMNOB ABwxutenen. MNpusoautca obias
nocrnegoBaTenbHOCTb NPOEKTUPOBOYHOIrO pacyeTa rpebHbIX BUHTOB, BasupytoLwascs Ha uc-
Nnonb30BaHUM AnarpamMm Ux CEPUNHbLIX MOAEMbHbBIX UCMbITaHUN, KO3(hMPULMEHTOB pacyeT-
HOro NOMYTHOrO NOTOKa M 3acacblBaHWUS;

—  Ha OCHOBE MOHATUSI O COOTBETCTBUMN CMPOEKTUPOBAHHBIX ABVXKUTESEN CyN0BON SHEP-
reTuyeckon ycrtaHoske (CJY) paszbupaeTtcst (pmanyeckmnii CMbIC Takmx TEPMUHOB, Kak «rmapo-
AVHAMUYECKN NETKNA N TSHKENbIV BUHT», XOA0BbIE XapaKTepUCTUKM 1 NacnopTHasi guarpamma.

[MpoBeaeHne paccMOTPEHHOrO Bbille «PETPOCNEKTUBHOrO» 0630pa B Hayane nekumm
nMeeT criegyrouime npenmyllecTsa:

1) npuv nocnegyroLwemM U3noXeHMM BCEBO3MOXHbIX aCMeKTOB pacdeTa U NpoeKkTupoBa-
HUA cCaMblX pa3HOOBpPa3HbIX TUMOB COBPEMEHHLIX CYAO0B U UX OABMXUTENEN He Hado MocTo-
SIHHO OTBNEKaTbCA Ha NOBTOPHbIE 0OBSACHEHNSA OCHOBOMOMNAararLmx, 6a3oBbIX NMOHATUN;

2) BO BpeMsi 3aKNHYUTENBbHOIO KOHTPOMS 3HAHUA Ha 3K3aMeHe Uiu 3a4eTe 3TO NO3BO-
naet n3bexartb HeJOYMEHHbIX PENSINK CTYAEHTOB TUNa «A Bbl HAM Takoe He roBoOpunu!».

lMocne 3aBepLUEHMA «PEeTPOCNEeKTUBHOro» 0b630pa npoBoauTCs NogpobHoe nanoxe-
HWe crneumduKkn pacyeTHbIX METOAMK, KOTOpble MCMNOMb3YTCA NS onpeaeneHns conpo-
TMBIEHUS BOAbI ABMXXEHMIO TakKUX TUNOB CyA0B, Kak

— BykcupyeMmsble 1 TorkaeMble cocTaBbl. 30echb faeTcs noapobHoe obbAcHeHe u-
31KM A(pheKTa CHUXKEHUS YyOEITbHOro CONPOTUBEHUSA NPU 3TOM cnocobe TpaHCMOPTUPOBKU
MacCCOBbIX 1 HaCbIMHbIX PY30B, a Takke pekomeHgauumn no Bblbopy onTuManeHoro cnocoba
cyana coctaBa. OTgenbHO NPUBOAMTCA MeToAMKa pacyeTa CONpOTUBNEHUS BOObI OBUXeE-
HWIO CEKLMOHHBIX COCTaBOB, AONYyCKaloLasa y4eT pasfnMyHONn 0CagKku CeKuuin;

—  noABofHble NOAKM 1 noaBoaHble TaHKepbl. OHM aBNAOTCA ocobow rpynmnon kopab-
nen, Ang KOTopou, TakK Xe Kak U ans OykcupyembixX U TONKaeMbIX COCTABOB, XapakTepHO
npakTU4eCKn rnoriHoe OTCYTCTBME BOSTHOBOIO COMpOTUBIEHUA. B aToM pasgene Ha npume-
pax HarfsaHo NokasbiBaeTCs TO, KaK OTCYTCTBME 3TOM COCTaBNAOLWEN CONPOTUBEHUS BNN-
sieT Ha BbIOOpP ONTUMarbHbIX, B AaHHOM criydyae, 06BOA4OB CyOBOro Kopnyca 13 ycrnoBus
MUHMMM3ALMN COMPOTUBIIEHUS (POPMBbI;

— MOPCKME 1 peydHble TPaHCMNOPTHbIE Cyaa NpeacTaBnsoT cobon Hanbonee 3Hayun-
MYyIO rpynny B cygoctpoeHuun. Mo ntoram o63opa npakTnyeckmx MeTodoB Mo pacyeTy co-
NPOTUBIIEHMS PA3NNYHbIX TUMOB CyA4OB AAlOTCS pekoMeHAauun no BbIGopy onTUManbHOW
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dopmbl 06BOAOB M 3NEMEHTOB TEOPETMYECKOrO YepTexa TakMx Cy4oB B 3aBMCUMOCTM OT
COOTHOLUEHWNSA BOSTHOBOW N BA3KOCTHOW COCTaBIIAIOLLNX COMPOTUBIIEHUS, T. €. OT BEMUYUHBI
pacyeTHoro yucna dpyaa;

— rnuccupyrowme cyaa, otHocswmecs K knaccy CANMNM. 3aeck gokasbiBaeTcd, YTO OC-
HOBHbIM (PaKTOPOM, OnpeaensitoLLMM BOMHOBYHO 1 6PbI3roByt0 COCTaBMAOLLME CONPOTUBNEHNS
rnuccepa, aBnsieTca yron xonosoro avddepeHTa. [daoTca pekomeHgauun rno ero Bcemep-
HOMY CHWXKeHMIO. [pnBoaATCS ONTUMarbHbIe C TOYKM 3PEHUSI XOOKOCTU reomeTpudeckmne ob-
BOLb! IMMCCUPYIOLLIEro Kopryca, 06bACHAETCS NONOXUTENbHAsA POrb AHULLEBLIX pefaHoB, UC-
KyCCTBEHHOrO noAaaysa nog AHULLE M MOBOPOTHOW TPAHLEBOW MANTbI ANt CHWKEHWUSI CONPOTMB-
neHus CANMM, ocobeHHO B pexmnme NpeoaoneHus ero «ropbay npu BbIXOAE Ha rMUCCUPOBAHNE;

— cyaa Ha BosaywHoun nogywke (CBIT) ckeroBoro n amgubuinHoro TMNoB UMEKT
NPUHLMNMAnNbHO OTIMYHbBIE OT APYrMX TUMNOB Cy40B TakMe COCTaBMALME CONPOTUBNEHNS,
KaK, Hanpumep, UMMNyIbCHOEe, KOTOpoe SABMseTCs pe3ynbTaTtoMm paboTbl BEHTUNSTOPA BO3-
AYLWHOW noayLwKkn. 34eck e 00bACHAETCA UHas, HeXenu y Apyrmx TMNoB cyaoB, Npupoaa
BOJTHOBOIO COMNPOTUBIEHWUS, N AAETCH NOHATNE «3aMbIB» KOPMOBOIO MrMOGKOro orpaxaeHuns —
Kak npu4nHa BO3HWKHOBeHUS ropba conpoTtusnenus ana CONMNM atoro Tuna. MNoscHaeTca
CMNOXHOCTb onpeaeneHns nnowaam CMOYEHHOW NOBEPXHOCTU KOpryca, YTO 3a4acTylo Tpe-
OGyeT NOCTaHOBKM cneunanbHbiX MOAENbHbBIX SKCMEPUMEHTOB C DOTO- NN BUAEOCHEMKOWN.

AHanormyHo paetcs 0030p NpaKTUYeCKUX MeTOAOB pacyeTa U MPOEKTUPOBAHUS
Hanbonee 3Ha4YMMbIX B HacTosiLlee BpeEMS CyAOBbIX ABWkMTeNnen. K HUM oTHocATcs:

—  BCEBO3MOXHble rpebHble BUHTbI «COBPEMEHHbIX CEPUN» N BUHTbI, CPOEKTMPOBAH-
Hbl€ C MOMOLLIbIO BUXPEBOW TEOPUM AN BOAOM3MELLAIOLWLNX CyA0B 1 NOABOAHBLIX NoA0K. O6b-
ACHAOTCA NPENMYLLECTBA X FEOMETPUYECKUX U TMAPOANHAMUYECKNX XapaKTEPUCTUK: HEMO-
CTOSIHCTBO LUara no paguycy BUHTa, CMNOXHasi «NaMUHeEpU3MpoBaHHas» NpodunmpoBka ce-
YeHMn nonacter, npuaaras Takum BMHTAM YNyylleHHble KaBUTALMOHHbIE XapaKTepu-
ctukn. Ocoboe BHUMaHWeE yaensaeTcs (hopMMPOBaHUIO KOHTYpa CNPSIMIIEHHON NOBEPXHOCTU
nonactn. [laetca noHatne “WARP”-BMHTOB C yBennyeHHoOW cabneBnaHOCTLIO flonacTen, Ko-
Topble TpeObyT Ans CBOEro obpasoBaHnsl CUIbHOMO MCKPUBIIEHUS 0OpasytoLlen fonacTu.
MpuBoasTCs npenmyLlecTBa rpebHbIX BUHTOB Takoro Tuna: CHWXEeHMe BUOPOAKTUBHOCTMY U
Wyma, YMEHbLLIEHMEe KaBuTaumm npu yeenudeHun nponynscusHoro Kr4 v nyywasa npucno-
cobneHHoCTb K paboTe 3a nHaMBuayanbHbIM KOPNyCoOM NPOEKTUPYEMOrO CyAHa;

— rpebHble BMHTLI B HAaNpaBnsaoLWmx Hacagkax. B atom pasgene o6ocHoBbIBaeTCA npu-
MEHEHME KOSbLEBbIX HANpaBnsoLWmMX HAacadoK Kak cpeacTBa NoBbleHNst 3dEKTUBHOCTU TS-
XKEro Harpy>eHHbIX rPeBHbIX BUHTOB BYKCUMPOB-TONKaYemn 1 TUXOXOOHbIX rPY30BbIX TENSIOX0A0B.
MpunBOONTCA ONMCaHNE reOMETPUYECKMX, KUHEMATUYECKUX N TMOPOANHAMUYECKUX XapaKTepu-
CTWUK TUMOBbIX KOMMIEKCOB B CPABHEHNM C aHANOMMYHbIMW NapameTpamm Ons OTKPbITbIX rped-
HbIX BUHTOB. [1aloTCA CXEMbI MPOEKTUPOBOYHbBIX PAac4HETOB KOMMNIEKCOB «rPeBHON BUHT — HanpaB-
nsoLas Hacagkay» anst GykcMpoB-TONKa4Yen no N3BECTHbIM (3apaHee BblIOpaHHbIM) NnapameTpam
CyA0BOW aHepreTndeckon yctaHoBku (CJY). B 3aBeplueHune pasgena CTyaeHTbl 3HAaKOMSATCH C
naeen «M-06pasHbix» HaNPaBNSAOLWMX HACAOoK U ee NpakTuyeckum sonnoweHvem. OueHnBa-
OTCS1 N CPABHMBAIOTCS NPENMYLLIECTBA M HEAOCTATKN HAaCaAoK pasfNYHbIX TUMOB;

—  BWHTbI perynupyemoro wara (BPLU). 3aeck 060ocHOBbIBaeTCA cama naes passutms u
npumeHeHnsa BPLL kak cpeactea ontummusaumm pabotbl COY Ha BCEBO3MOXHbIX YACTUYHbIX
pexvmax akcnnyaTaumm cygHa. [laetcs onvcaHue reomeTpun u rmapoauHaMuKn, a Takke
CXeMbl KOHCTPYKLIMM MEXaHM3MOB nNoBopoTa u coukcauum nonacten BPLL. NpuBoasaTcst cxembl
CUITOBbIX pacyeToB XOA4KOCTM cyaHa ¢ BPLU Ha 4acTu4yHbIX pexxmmax Ha OCHOBE YCTaHOBOYHbIX
KOPMYCHbIX AMarpamm CepuUrHbIX MogerbHbIX UcnbiTaHu BPLL pasnnyHbIx TUMNoB;

— cynepkasutupytoLwme rpebHible BuHTLI (CKIB) ana CAMNM. O6bacHaeTca cneundmka
NX reOMeTPUN: OrpaHNYEHHOCTb YMcra fionacten (Kak NpaBuso, TpU 1onacTu), KNMMHOBUAHOCTb
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H3Y4HO-METOANHECKA

SAEKTPOHHbBIZ XKYPHaA
NPOOUITMPOBKM CEYEHNI NONACTU MPU CUNBHOM UCKPUBIIEHNN B CTOPOHY BOTHYTOCTU €€ HX-
Hel, HarHeTawLwen NOBEPXHOCTW, YBENMYEHHOE 3HayeHue LuaroBoro oTHoweHus. Ocoboe
BHUMaHWeE yaensieTca NOsICHEHNIO reoMeTpum 06pa3oBaHMs U MCNONb30BaHNS MHTEPLIENTOPOB
Kak OCHOBHOIO CpeAcTBa yBenmyeHust TaroBbix xapaktepuctnk CKIB. MNpuBoanTtcs onucaHue
rmapoanHammnyecknx xapakrepnctnk CKIMB n cxem nx npoeKkTMpPOBOYHbBIX PAcYETOB C y4EeTOM
N3MEHEeHNs YMcra KaBuTaumm 1 BNMSIHUS CKOCa NOTOKa Kak BaXkHeKLwero paktopa, onpegens-
toLero ocobbi NOPSAOK pacyeToB BUHTOB Takoro Ttuna. [laetcs onucaHve npuHuMna gewn-
CTBMSA N cneunduKkn paboTbl YaCTUYHO MOrPYXKEHHbIX CyNnepKaBUTUPYIOLLNX rPEeBHbBIX BUHTOB
(4 CKI'B), npnBoasaTcs NnpMMepbl X reomeTpuyecknx obpasoBaHnii a Takke pekoMmeHnaaumm
Mo HaunyyLweMy pasmeLLeHNI0 TaKUX BUHTOB 3a KOpPyCcoM CyaHa;

— BogomeTHble aswxkutenu gns CAMM. M3noxeHne NekUMOHHOro maTtepuana Hayu-
HaeTcs ¢ conocTtasneHuns nponyrbcuBHbIX KIMNO 1 9 eKTUBHOCTN pasfiMyHbIX TUMNOB OBUXU-
Tenen, Ha OCHOBaHMM KOTOPOro onpeaenseTca obnactb HaMBbIFOAHOIO MCMONb30BaHNA BO-
AOMETOB — CBEPXCKOPOCTHOE CYLOCTPOEHME, rae BONPOChl OTAANEHUs U NPeoaoneHns KaBu-
TauMu BbIXOOAT Ha nepsbl nnaH. [Jaetca onucaHue pasfiunyHbIX TUMOB BOLOMETOB OS5
CArnn, copmbl nx Bogo3abopHMKoB 1 paboumnx Konec HacocoB. [puBoanTca onMcaHne MHo-
rocTyrneH4yaToro BO4OMETHOro ABWXUTENS, U OAaTCA CBeAEHUS Mo ONTUMaribHOMY C TOYKU
3peHnst OTCYTCTBUSA KaBUTauumn pacnpeaeneHmto KoadduumeHTa Harpy3km Ha KaXkayto n3 cTy-
neHen BoAOMETA, NEKUMOHHBIM MaTepuan ConpoBOXaaeTcs U3NoXeHneM npakTu4ecKon me-
TOAVKM pacyeTa TUNOBOro BOAOMETHOro aswkutensa gns COMNMM;

— BO3aywHble BuHTHI (BB) ans CAMMM. BHavane nekuun gaetcsa conoctasnenune K
BB u gpyrmx TMnoB rmapopeakTUBHbLIX OBWXUTENEN, KOTOPOEe OKa3bliBaeTCA Oarfieko He B
nonb3y BO3AyLWHbIX BUHTOB. OTClof4a onpeaensaeTcs pekomeHayemas obnacte npuMeHeHus
BB — CBI1 amdunbuinHoro Tvna n akpaHonnaxbl, T. €. TakMe cyga, rge TpebyeTca nosnHbIN
OTpPbIB OT NOBEPXHOCTU BoAbIl. [NpuBoguTtca onncaHne reometpumn BB n ee cpaBHeHMe ¢ reo-
MeTpuen 0BbI4HbIX MPEOHbLIX BUHTOB. C MOMOLLBIO TEOPUN naearibHOro aspo- U rmgpopeak-
TUBHOIO ABMWXMTENA 060CHOBbLIBAETCS NONE3HOCTb OKPY)XXEHMS KOHLOB nonacten BB konbLe-
BOW HanpasnsLLen Hacaakon BCNeacTBUe OYeHb BbICOKMX KOIMMULMEHTOB Harpy3ku. [a-
I0TCA a9poAMHaMMYECKME XapaKTEPUCTUKN BO3OYLUHbIX BUHTOB, @ TakkKe MOHATME BEHTUNSA-
TOPHbIX ABWXMUTENEN Kak caMOro coBpeMeHHoro cpeactaa aswmxkennsa CBIA.

B 3akniodeHve NeKUMoHHOro Kypca daeTcd onvcaHue cneumduku ConpoTUBIIEHUS
ABWKEHUIO U XOOKOCTM 3KpaHOMNIaHOB — 3TUX BO3AYLUHbIX Kopabnen byayuiero, co3gaHHbIX
reHMem BenmuKkoro pycckoro KoHctpyktopa P. E. Anekceesa. lNpuBoantcs conocraBneHne
yaernbHbIX CONPOTMBAEHNIA 3KpaHonnaHos ¢ apyrumun tunamu CAMMN. OnuceiBatoTcs aspo-
N rMapoavHaMMyYecKme XapakTepUCTMKN IKPaHOMIaHOB C y4eTOM noaayBa nog HecCyLlyro
NOBEPXHOCTb MX KPbIIbEBOW cUCTEMbI. [1pUBOOATCS XapaKTepuctuku TypbopeakTUBHbIX
ABWXKUTENENn akpaHonnaHoB «OpneHok» u «JlyHby». B koHUe pasgena npoBoauTCs aHanm3
TPYOHOCTEN, C KOTOPbIMU MPUXOLUTCSA CTarkMBaTbCS KOHCTPYKTOPaM 3KPaHOMSaHOB, YTO
TOPMO3UT MXx Bonee LWMPOKOEe NPUMEHEHNE.

Tak Kak 3annaHnpoBaHHbIN NEKLUMOHHbINA KYpC BECbMa KpaToK, TO BonbLloe BHUMaHWe
yaenseTca BHeayaAMTOPHOM CaMOCTOSATENbHON paboTe CTyAeHTOB, B NpoLuecce KOTOpou A0-
NOSTHUTENBHO M3y4yaeTcsa 60nbLIoN 06beM MHPOPMaLMK, KONMMPYEMOW Ha oNaLL-KapTax na-
MSATM B BuAe pasgaTodHOro mMatepuana. BcemepHoO noowpaeTcs HanucaHwe cTtygeHTamm
pedepaToB 1 3cce No pasfnUYHbIM acnekTaMm XO4KOCTU U ABUXUTENEN Ha OCHOBE UHAOp-
MaLMOHHbIX UICTOYHUKOB U3 MHTEPHET-PECYPCOB.

JTIEKUMOHHBbIE 3aHATUA COYETAlOTCS C BbINOMHEHNEM pacyeTHO-rpaduyeckon paboTol
(PI'P), nocBSLLLEHHOM BbINOSIHEHMIO KOMMBIOTEPHBIX pacyYeTOB NO TEMAM:

—  CTaTMYEeCKMe XapakTepUCTUKM kopabns (OCTOMYMBOCTL U HEMOTOMMSEMOCTD);
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—  AVHaMU4YeCKMe XxapakTepucTuKn kopabns (kayka cygHa Ha TUXOW BOAE U perynsp-
HOM BOJTHEHUN);

— pacyeT napamMeTpoB ynNpaBnseMocTu cygHa (NpOeKTUpOBaHWE pPYEBOr0 KOM-
nnekca n onpegeneHne guameTpa yCTaHOBMBLLENCH LIMPKYNALNN).

MycTb 1 HebonbLon (Bcero 18 mMeTpoB B ANvHY) y4ebHbI ONbITOBLIN GaccernH, ume-
OLLMINCA B pacnopsikeHnn kadpeapbl, npeaoctaBnaeT 60nbLUMe BO3MOXHOCTU B MOCTAHOBKE
LUMPOKOro cnekTpa nabopaTopHbIX 3aHATUIN, ANA NPOBEAEHNSA KOTOPbIX CO34aHbl creayto-
LLMe OMbITHbIE YCTaHOBKM:

— MofJenb Ansa onpegeneHns nnowaanm CMOYeHHOW NOBEPXHOCTU CYAHa;

—  MOAenb AN U3ydeHnss reOMEeTPUYECKNX XapaKTEPUCTUK rPeBHOro BUHTA;

— MoJenb And MCCrefoBaHUs KpuBOW OYKCMPOBOYHOIO COMPOTMBIIEHUSI MOLENM
cyaHa ¢ 6ynb6006pa3Ho HOCOBOW OKOHEYHOCTbIO;

—  M3MEpUTENbHbIN CTEHA ANSA CHATMSA MMOAPOAMHAMUYECKUX XapakTepUCTUK Mone-
nen OTKPbITbIX rPEeOHbIX BUHTOB, B TOM YUCIEe U B COCTaBe KOMMSIEKCOB «rPeOHON BUHT —
HanpaBnsoLWwasn Hacagka» pasnuyHbIX TUMOB;

— Mogenb muccupywero COMNMM,

— mogenb ClK, nonHOCTbIO UNMCTPUpYOLLAa NPoLeCcC BbIXo4a Ha KPbiSibs.

JTabopaTopHble paboTbl MPOBOAATCSA NO CneayoLlen TeMmaTuke.

1. «OnpegenexHune nnowanam CMOYEHHOM MOBEPXHOCTM Mogenu cyaHay. B gaHHowm pa-
6oTe CTyAEeHTbl 3HAKOMATCS C HECKOSTbKUMUW MPaKkTU4ECKMMN MeTogamm onpegeneHms cMo-
YEeHHOW NOBEepPXHOCTU NOABOAHOMN YacTu cyaHa:

—  HEenocpeacTBEHHbIM M3MepeHUEM AMNWHbI NOTPY>KEHHOW YacTu LUNAHroyTOB Ha
Koprnyce cyaHa;

— TOXe C u3mMepeHuem, NpoBoAUMbIM MO TEOPETUYECKOMY YepTexy Kopryca CcyaHa,
KOTOpPbIN BbINOMHEH B onpeaeneHHoOM MacluTabe;

— MO pasfnYHbIM 3IMMMPUYECKUM (hopMynam onpeaeneHnsa nnowagm CMOYeHHOM
NOBEPXHOCTW AN pasHbIX TUMOB CyJ0B.

B 3akntoueHune B nabopatopHon paboTe NpoBOAMTCS COMOCTaBeHne TOYHOCTHU onpe-
AeNneHnsa JaHHOW nnowanm 1 genaeTcs BblBO4 O TOM, YTO Ha40 NoNb30BaTbCA aMnnpuye-
ckon chopmynon, paspaboTaHHON KOHKPETHO NSl AaHHOro Tuna cygHa.

2. «ccnepoBaHune KpmBon BYKCMPOBOYHOIO COMPOTUBNEHUS MOLENN CyAHa C Oynb-
6006pa3HON HOCOBOM OKOHEYHOCTHLIO». B 4aHHOM paboTe NpoBOAMTCA CONOCTaBMEHNE Kpu-
BbIX BYKCMPOBOYHOIO CONPOTUBNEHNSA ABYX MOAENEN:

—  MOAENM NPOMBbICNIOBOro cyaHa ¢ 6ynb6006pa3HON HOCOBOWM OKOHEYHOCTbLIO U

— aHarnoruvyHom no pasmepam u opme Kopryca Mogenu ¢ TpaguuUMOHHbLIM HaKMOH-
HbIM (pOpLUTEBHEM.

OKCNepuMeHT NPOBOANTCS NPU HECKONbKUX Ocagkax. B 3aknoyeHne B gaHHOM paboTe
JenaeTtcsa BbIBO4 O TOM, 4To BynbboobpasHas dopma HOCOBOWM OKOHEYHOCTU CHUXKAET
yAenbHoe ConpoTUBEHNe Kopnyca, O4HaKo 3TO UMeeT MEeCTO NULLb NPY ABWXEHUN Ha pac-
YeTHbIX Ocagkax.

3. «OnpeneneHne reomeTpumn rpebHoro BuHTa». B gaHHoM paboTe mMcnonb3yrTcs
HaTypHblE WecTunonacTHbli rpebHon BUHT Tennoxona «Paketa» u waromep ClK-2Y. Cty-
AEHTbI Nony4aT 06pasbl BUHTOBLIX JIMHUI, NPOBEAEHHbIX B HECKOSNBbKNX CEYEHUSIX NO 3a-
cacblBaoLLlen NoBepxHOCTU nonactu. [lanee ctpoutcs Npodunb CNpsiMIIEHHOM NOBEPXHO-
CTM NonacTtun, onpeaensitoTCa ANCKOBOE U LIaroBOe OTHOLLEHWSI rpeBbHOoro BMHTA.

4. «MccnepgoBaHue ruapoMexaHUYeCKUX XapakTepPUCTUK KOMMNekca rpebHOn BUHT —
Hanpasnswowasn Hacagka». B gaHHoM paboTe CTyAeHTbl 3HAKOMSITCH C KOHCTPYKLMEN CUMO-
BOr0 U3MEpPUTENbHOrO cTeHaa kadeapbl, NO3BONAOLLEr0 NPOBOANTL CHATUE KPUBbIX AEW-
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SAEKTPOHHbBIZ XKYPHaA
CTBUS MOAENEN pasnunyHbiX TUNOB ABMxMTENen. CHayana ncnblTbiIBA€TCA OTKPbITbIN rpeb-
HOW BMHT, KOTOPbIN B JaNbHENLLEM OKpYXaeTcsa 00bl4HOM KONbLEBOW, a 3aTeM U «[1-o6pas-
HOW» HanpaBnNALLWMMN Hacagkamu. [onyyaeTca BecbMa HarnsgHoe conocTaBreHne Kpu-
Bbix aencteus u K4, nokasbiBatowee Hanbonee BbirogHble 06nact UCNonb3oBaHWS Ha
NnpakTUKe Kaxgoro U3 aTux TUNOB ABMXKUTENEN.

5. «MccnepgoBaHne KpBOW COMPOTUBIIEHUA MOLENN MUCCUPYIOLLEro cyaHa». bykcu-
POBOYHasA Tenexka onbIToBOro 6accenHa kadeapbl NO3BONSET pa3BMBaTb CKOPOCTU HEMHO-
rmm 6onee 3 m/c, 4TO NO3BOMSIET BbIBECTU Ha rMuccnpoBanme mogens CAMNIM anuHon okono
70 cMm npu makcumarnbHoM uYucne dpyga no BogomsmelleHuto okono 3. Kpome 3amepos
6a30BbIX NapamMeTpoB COMPOTUBNEHNA MOAENb MO3BOMSET CTyAeHTaM HarnggHo Habno-
AaTb cnegylowmne 6bICTPOTEKYLLIME AUHAMUYECKME NPOLIECChI:

— obpasoBaHue 6pbI3roBoOV CTPyM Nepen MOLEenNbIo;

— M3MEHeHMe yrna xogoBoro audepeHTta un «npucoca» Kopnyca;

—  COKpalleHue ASIMHbl CMOYEHHOW NOBEPXHOCTU NO Mepe pocTa CKOPOCTU CyaHa.

B otyeTe no gaHHon nabopaTtopHon paboTe C NOMOLLBI KOMMNLIOTEPHOW NPOrpamMmel
NPOBOANTCA CPaBHUTENbHOE COMOCTaBfEHNE pacyYeTHOM KPUBOW BYKCMPOBOYHOIrO COMpO-
TUBIIEHUA rIMccepa No TeopeTMYeCcKoMy METOAY U ee 3KCMepPUMEHTarnbHOro aHanora, Ko-
TOpOEe NOoKa3sblBaeT MUX YOOBNETBOPUTESTbHYK CXOAUMOCTb.

6. «MccnegoBaHve KpUBOWM CONPOTUBMEHUS MOAENN CyAHA HA NOABOAHBIX KPbISTbAXY.
B kauectBe 06bekTa nsyyeHus ucnonb3yertcs mogenb nogesoaHon yactn CIrK «Meteopy,
BbIMOSIHEHHAsA B COOTBETCTBUM CO BCeMU TpeboBaHUAMM reoMeTpuyYecKoro MoaenmpoBa-
HUS. ByKCMPOBOYHaA Tenexka No3BoSisieT OCYLLEeCTBUTb MOSHbLIN BbIXO4 3TOW MOAEenn Ha
KpbIfibst NPy MakcumarnbHoM vncne dpyaa no BogoM3MELLLEHUIO OKoso 2,3. B pesynbtaTe
HECKOJSbKMX NMPOroHOB Ha pa3sHblX CKOPOCTAX NoMy4aeTcs TUNMYHas Krnaccmyeckasa «ropba-
Tasi» KpMBas CONPOTUBIEHUSA, NOSTyYeHMe KOTOPOW CONPOBOXOAETCHa 3amepaMn nogbema
LEeHTpa TSHKECTU U UBMEHEHUN yrna xoaoBoro angpgepeHTta Cr1K.

[ns yckopeHus o6paboTkn akcnepMMeHTanbHbIX pe3yrnbTaToB flabopaTopHbIX paborT,
Oonbluen HarnAgHOCTU NoslydYaeMbliX pe3yribTaToOB U COKpaLLEHUS TPYAOEMKOCTU 0hopM-
neHus oTYeTOB MO flabopaTopHbiM paboTaM NPUMEHSATCA pacyeTHO-MHPOPMALMOHHO-
obyvatowme MathCAD-nporpammbl, onucaHHble B paboTe [1].

Hosbin ®IOC-3+ yaenseTt 6onblIOe BHUMAHNE Ka4yecTBY YCBOEHUS yYallMMUCS n3y-
Yaemoro y4yebHoro matepuana. NoaToMy MeToaMKa NOCTAHOBKM y4ebHOoro Kypca «[onon-
HUTEnNbHbIE rNaBbl TeOpMK Kopabnay» npegnonaraert:

—  KOHTPOSb KayecTBa YyCBOEHUSA CTyAeHTaMu NporMaeHHOro matepuana nabopartop-
HbIX paboT, KOTOPbLIN OCYLLECTBSETCS NyTEM ONpoca UX NpenofasaTesieM Ha OCHOBE Me-
TOAa NPOrpamMMmMpPOBAHHOIO KOHTPOMS 3HaHUK. [1ns aToro paspaboTaHbl KapTOYKM Nporpam-
MUPOBAHHOIO KOHTPOSIS 3HaHWU No BceM nabopaTopHbiM paboTam. B HacToswee Bpems
3TN KapTOYKM COCTaBMEHbl TONbKO B «ByMaXHOM» BapuaHTe, ogHako BegeTcs paboTa no
X NpeacTaBfeHnio B BUAE TECTOBbIX 3a4aHui aBTOMaTU3NPOBAHHOMW CUCTEMbI KOHTPOIS
3HaHu ACT, nopsiAoK cocTaBneHus KoTopbix onucaH B paboTe [2];

— npoBegeHue YcCTHoro cobecefoBaHus MO MaTepuany BbINOSIHEHHbLIX pac-
YeTHo-rpadunyeckmnx pabor;

— HanucaHue pedepaToB Mo ONUCaHUI0 PasfNYHbIX METOA0B OonpeaeneHus cornpo-
TUBMEHNA BOAbI ABMKEHUIO Cy0B pa3HbIX TUMOB, a Takke 0630pOB POCCUNCKUNX N 0BLeMun-
POBbIX TEHAEHUMI Pa3BUTUSA COBPEMEHHbIX CPEACTB ABMXEHNSA CyaoB. OTO 04eHb «bnaro-
AapHas» TemMa, NOCKOSbKY MHOrOYUCIIEHHbIE MHTEPHET-PeCcypChbl NpeaocTaBnaAlT OrpoMm-
HbIW U OYEeHb UHTEPECHbIN MaTepuan,

—  3aKNiYUTErbHLIN 3a4eT Mo NEeKUNOHHOMY Kypcy, NMPOBOAUMbIA B POPME YCTHOro
onpoca ¢ 064a3aTefnibHbIM peLleHnemM HeOONbLLMX TECTOBbLIX 3a4aHUK NO onpeaesieHunto pas-
NNYHBIX COCTaBNALWNX KO3 PMLUMEHTA NOSHOrO COMNPOTUBIIEHUS LBWXEHUIO TOTO WK
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WMHOro CygHa, a Takke 3agay no npoeKTMPOBOYHbIM pacyeTamM pasfnnyHbIX TUMOB rPebHbIX
BUHTOB MO AnarpamMmmam ux cepumrHbIX MOAENbHbIX UCTbITaHUMN.

YNOMSIHYTbIE Bbllle «ByMaXHble» KapTOYKM MPOrpaMMUPOBAHHOIO KOHTPOSA 3HaHWU
npegnonaratoT OTBEThbI YHaLLMXCH HA Tak Ha3blBaeMble «KOHCTpyMpyeMble» BOMpoChl. [onHbIN
OTBET Ha TakoW BOMPOC npeanornaraeT NpOMeXyTOYHble OTBETbI HAa HECKOSbKO NMOABOMPOCOB.
Hanpumep: cHavana BbIOpaTb U3 HECKONBbKMX NPeaSioXKeHHbIX hopmyn ans onpeaeneHvs Ka-
KOro-nmbo koadpumumeHTa ero npaBurbHOE BbIpaXXeHWe, 3aTeM U3 HECKOITbKUX N306paXKeHHbIX
rpachmKoB N3MEHEHNST LAHHOW BENMYMHbBI BbIOpaTb NPaBUIbHYO KPMBYHO U, B KOHLE KOHLIOB, Ha
OCHOBaHUW NPUBEAEHHbIX UCXOAHbIX AaHHbLIX BbIMNOMHWUTL YMCITOBOW pacyeT U BblibpaTb eanH-
CTBEHHO MPaBUITbHOE YUCIIEHHOE 3HaYeHWe paccMaTpuBaemoro KoadduumueHTa M3 ero He-
CKOSbKMX MpeasioXKeHHbIX 3Ha4YeHU. [onoxuTensHasa OLueHKa 3a OTBET Ha TakoW «KOHCTPYUpy-
eMbI» BOMPOC CTaBUTCS NULLL NPU NPaBUibHbIX OTBETaX Ha BCe TpU nogsonpoca. Takon nog-
X0[, NO3BONSET UCKNIOUYNTL Be3nyMHOe yraabiBaHUe 1 ABNAETCA rapaHTuen 4eNCTBUTENBHO ry-
OOKMX 3HAHMI yYaLLMMCA AaHHOM TeMbl y4eBHOro Kypca.

KapToykn nporpaMmMMpOBaHHOIO KOHTPOMSA 3HAHUW BKITOYalOT B cebsl, Kak npasuro,
NATb TAKNX «KOHCTPYMPYyEeMbIX» BOMPOCOB, YTO MMEET psaL NPenuMyLLecCTB:

— BO-NMepBblX, UTOrOBas OLEHKa, CoBMajarLas ¢ YMCIIOM BOMPOCOB, Ha KOTOpble
yyalwmmcsl gaHbl NnpaBurbHble OTBETHI, MpMBsi3aHa K npocTenwen 5-6annbHon Lwkane
OLIEHKN 3HaHWW, NO-NpexHeMy npakTukyemon B MuHBY3e B HacTosillee BpeMs. Te CTy-
AEHTbI, KOTOpble MpaBuibHO OTBETUN NULWb Ha ABa U MeHee Bonpoca (T. e. Nosy4mnm
OLEHKY «HeyaoBNeTBOPUTENbHO»), LOSMKHbI NMOBTOPHO MPOXOAUTb TecTMpoBaHue. 34ecb
XOPOLLO U TO, YTO MUCKIOYaeTCs ABYCMbICIIEHHOCTb U HEONPeAeNeHHOCTb OLEHKU, KoTopas
Hen3bexHo nosiydyaeTca Npu Bonee CroXHbIX CUCTEMAX TECTUPOBAHUS;

— BO-BTOPbIX, NPOBEPKA OTBETOB Ha TakMe KapTouvku, NpoBoaumas no tabnuuam
«CEeKPEeTHbIX» KOOOB, MHOIOKPAaTHO yCKOpsAeTcs. OTO NO3BOSISIET npenogasaTtento, Aaxe B
YCrOBUSIX MOCTOSIHHO HapacTaloLlen «ropfloBON» Harpysknm M vucra CTyaeHToB, BbICTpPO
NPOBOANTb KOHTPOSbHbIN OMNPOC, a 3aTeM TyT Xe cnegomM NpoBoAUTb M anennsuumio, T. e.
pa3bop pe3ynbTaTtoB TECTMPOBaHUA. OTO, Kak NpaBuo, NpMBoanT K bonee 3anHTepecoBaH-
HOMY OTHOLUEHUIO YHaLLMXCS K TECTUPOBAHUIO.

[nsa TOro 4tobbl UCKIMUYNTL «CNNBY MHOPMaLMN NO CEKPETHOM KOOMPOBKE OTBETOB,
NPaKTUKyeTCsl MHOrOKpaTHoe AyOGnMpoBaHUe O4HMX U TEX Xe BOMPOCHbIX KAapToYek nog pas-
HbIMM HOMepamK, a Takke NpocTas nepectaHoBKa BOMPOCOB MeCTaMu BHYTPU caMUX Kap-
Toyek. [MonoxuTenbHbIM SBASETCA Takke WU TO, YTO npenogaBaTenb HenocpeacTBEHHO
y4yacTBYyeT B npoLecce TeCTUPOBaHUS U BUAUT CBOUX CTYOEHTOB, Npecekasl BCEBO3MOXHbIE
noacKasku, NMoArnsabliBaHUs U TarHbIA NMOUCK B WHTEpHETe C MX CTOPOHbl. PasnuyHble
dOpMbI 3204HOI0 U OCOBEHHO TEeCTUPOBaHUSA NO HTEpPHETY, Kak NpaBuIio, UCKNYakT BO3-
MOXXHOCTb OCYLLECTBIIEHWNSA XKECTKOIO0 KOHTPOMS Haj CMCbIBAHNWEM CO CTOPOHbI YYaLLMXCS.
KomnbloTepHoe TecTupoBaHue, KOHEYHO, creayeT npuaHatb 6onee «NpoaBUHYTbIM» U CO-
BPEMEHHbIM, OHAaKO KOMMNbIOTEPHbIE KNnaccbl He Bcerga cBobOAHbI, U OpraHu3aumsi B HUX
AOMNOSTHUTENbHBIX 3aHATUA MO TECTUPOBAHUID, OCOOEHHO B 3a4ETHYK CECCUI0 B KOHLIE Ce-
MecCTpa, He Bcerga 4OCTynHa. Micnonb3oBaHune e «ByMaXkHbIX» BONPOCHbLIX KAPTOYEK CHU-
MaeT 3TK OpraHM3aunoHHbIE TPYOHOCTN.
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Abstract. The paper is devoted to the description of the maintenance of the course “additional parts of the

theory of ships” in teaching process of technical university. The author describes the different techniques of

theoretical, experimental approaches and the computer test using. The lab-research, the lecture and student’s

testing contents are discussed.
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