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1 Heﬂl/l H 334291 U3Y1ICHHUA TUCHHILIHHDbI

[]env oucyuniunwvl. 1lens mucuuninabl « OCHOBBI pacyeTa 3JIEMEHTOB TJ1aB-
HOM JIMHWW KJIETW» 3aKJIFOYACTCS B YCBOECHWMW 3HAHWNA O Kjaccuukanum padodmx
KJIETEH U MPOKATHBIX CTAHOB, 3JIEMEHTOB IJIABHOW JIMHUM KJIETH MPOKATHOIO CTa-
Ha, UX TUIOB, MPEAHA3HAYEHUS U (POPMUPOBAHKS HABBIKOB pacyeTa Ha MPOYHOCTD,
JKECTKOCTh, JOJITOBEYHOCTh, OMPOKUIBIBAHUE U BBIHOCIUBOCTH 3JIEMEHTOB IJIAB-
HOM IMHAM KJICTH, HCOOXOUMBIX TS JaJbHEHIICH TeITeIbHOCTH.

3aoaqu usyyeHus OUCYUNIUHbL:

—  H3y4YeHHWe KinaccHu(PpuKamuy padoumx KIETEH MO PaCHOJOKEHUIO BAJKOB U
MPOKATHBIX CTAHOB MO PACHONOKEHUIO PAO0UMX KIETEH;

—  HM3YYECHHE OCHOBHBIX BJIEMEHTOB PA0OUEH KIIETH,

—  HM3Y4YeHHE BUAOB AchopMaluii MPH HATPYKEHUM SJIEMEHTOB IIaBHOW JTUHUH
KJIETH MPOKATHOTO CTaHa,

—  HM3YYECHHE OTPAaHMYEHUH MpH BHIOOPE Marepualia U pa3MepoB ACTANICH IIiaB-
HOW JIMHUX KJIETH MPOKATHOTO CTaHA,

—  HM3YYEHHE MOJXO0JO0B, NPUHLMIIOB M METOJUK pacyeTa 3JIEMEHTOB TJIABHOH
JIMHUKA KJIETW MPOKATHOTO CTaHA HA MPOYHOCTb, KECTKOCTh, JOITOBEYHOCTD,
OMPOKUIBIBAHUE W BBIHOCIMBOCTB;

—  NpUOOPETEHHE HABBIKOB PACUETa AJIEMEHTOB IIABHOM JIMHUM KIIETH HA MPOY-
HOCTb, 5KECTKOCTb, IOJITOBEYHOCTh, ONPOKUABIBAHUE U BEIHOCIIUBOCTD.

Jlucyunnuna nanpasiena ma gopmuposarnue NPOPECCHOHATBHONR KOMIIE-
teHuu (I1K-3) BelmycKkHUKA.



2 Mecrto aucuuminHsbl B crpykrype OHLIOII BO

JIOrMKO-CTPYKTYPHBIN aHamu3 AUCLUIUIMHBI — KypPC BXOAMT B yacTh bJIOKa
1, popmupyemas ydyacTHUKaMl 0Opa30BaTENIbHBIX OTHOLICHWH, MOATOTOBKH CTY-
JeHTOB N0 HampaejaeHuro 22.03.02 Meramnyprust (oOpa3oBareibHas mporpaMmma
«O0paboTKa METAJUIOB JABICHUEM) ).

JlucumnnuHa peanusyeTcs KaQpeapoid METaypruueckux TexHonoruid. Oc-
HOBBIBACTCS HA 0a3e qucUUIUIAH. « OCHOBBI TPOKATHOTO MPOU3BOACTBA», « OCHOBBI
pacueTa Ha IPOYHOCTh ACTale MPOKAaTHOro 000pyR0BaHus», « O00pyI0BAHUE LiE-
XOB 00paO0OTKH META/IOB IABJICHAEM) .

SIBnsieTCS OCHOBOM JUIsl U3yUEHUS CIENYIOMIMX JUCHMILINH: « COBMEIICHHBIE
arperarbl U MpoLEcChl 00padOTKH METAUIOB JABJICHUEM», « DKCILTyaTalys IMPo-
KaTHbIX BaJIKOBY», «Hay4yHo-uccrnenoBarensckas pabora», «BeimyckHas kBanudu-
KallMOHHas paboTay.

JUts u3yueHus: AUCUMITTIMHBI HEOOXOIMMbI KOMIIETEHIUH, C(OOPMUPOBAHHBIE
y CTyJEHTa AJi PEeIeHUs] MPOPECCUOHANBHBIX 3a/1a4 ACATEIBHOCTH, CBI3aHHBIX C
PELIEHUEM UCCIIEAOBATENBCKUX M MPOU3BOACTBEHHBIX 3a/1a4, OTHOCIINUXCS K 00-
JaCTH METAUTyPruv U METauioo0pabOTKM C MPUMEHEHUEM (PYHIAMEHTATbHBIX
3HAHUM.

[To ouHoO¥M Qopme 0OyueHus oOulas TPyJIOEMKOCTh OCBOEHUS JTUCIUTIIAHbI
COCTABJISIET 7 3a4E€THBIX €AuHUL, 252 ak.4. [IporpaMmoi AMCUMIUIMHBI TIPEAy-
CMOTPEHBI JJIEKIMOHHBIE (36 aK.4.), MpakTU4ecKue (36 ak.4.) 3aHATHS, BBITOJIHEHUE
KypcOBOro mpoekra (36 ak.4.) pabOTbl M CaMOCTOSATENbHAs padoTa CTyACHTa
(144 ak.4.). JlucummivHa u3ydaercsd Ha 3 Kypce B 6 cemecTpe v Ha 4 Kypce B 7 ce-
MECTpE.

I[To 3a04HO# popme 0OyueHMs 00IIasi TPYJA0EMKOCTh OCBOCHHUS TACIUTITUHBI
COCTABJISIET 7 3A4YETHBIX €AUHUL, 252 ak.4. [IporpaMmoi IHUCLMIUIMHBI TIPEAy-
CMOTPEHBI JICKIIMOHHBIE (6 aK.4.), MPAKTUYECKUE (6 aK.4.) 3aHSATHS, BBHITOJIHCHUE
KypcoBOro mnpoekra (8 ak.u.) paboOTel M CaMOCTOATENbHAs PadoTa CTyACHTa
(232 ak.4.). JIlucuumivHa u3ydaercsa Ha 3 Kypece B 6 cemecTpe U Ha 4 Kypce B 7 ce-
MECTpE.

dopma MPOMEKYTOUHON aTTECTAlMKU B KAKIOM CEMECTPE — 3QUET.



3 Ilepevyenn pe3yabTaTOB 00y4eHHs M0 AMCUMILINHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJbraramu ocsoeHust OIIOII BO

[Tpouiecc m3yueHuss AUCHMIUIMHBI «OCHOBBI pacueTa AJIEMEHTOB TJIaBHOM
JVHUM KJIETW)» HarpamjieH Ha (OPMUPOBAHHUE KOMIIETCHIIMH, MPEACTABICHHON B
tabnure 1.

Tabnuma 1 — Komnereniuu, 00s3aTebHBIE K OCBOSHHIO

Conepsxanune komre- Kon Kon u HaumeHOBaHME UHAMKATOPA
TEHIUU KOMITETEHITUH JNOCTUKEHHS] KOMITETEHI[UU
CrnocobeH ocy- [IK-3 [IK-3.1. 3naet o0opynOBaHUE METAJLUTY PTUYECKO-

HIECTBJISATh U 000C-
HOBBIBATb BBIOOD
obopynoBaHus st
peanu3aiu TEXHO-
JIOTHYECKUX TPOLIEC-
COB 10 00padoTKe
METAJUTOB JTaBJIEHHU-
€M, OCYIIECTBIISATD
€ro HKCILTYaTaLHIO

ro IPOU3BOJICTBA U €r0 BO3MOXKHbIE HEUCIIPAB-
HOCTHU

[IK-3.2. YMmeer ycraHaBiuBaTh TpeOOBAHMS K
TEXHOJOTHYECKOMY O0OPYAOBaHHUIO, OCYIIECTB-
JISIET ero BBIOOP

[IK-3.3. Bnageetr MeTOIUKAaMH pacueTa MeTal-
JypPrudeckoro o00pyIoBaHUS U PEXKIMOB €r0
paboThI







5 Conepxanne THCHUILIHHBI

C nenbro 0OCBOCHUS KOMIETEHIMH, MTPUBEACHHON B 1.3 AUCLMITIMHA pa3OuTa
Ha 2 TEMBI:

—T1eMa 1 (McxonHble MOIOKEHUS, UCIOJIB3YEMBIE MPU PaCcCUETE JIEMEHTOB
IJIABHOM JIMHUU KJIETH ),

—T1eMa 2 (PacueTsl 3IEMEHTOB ITABHOM JIMHUMW KIIETH ).

Buapl 3aHsaTHI 0 AMCHMIIIMHE W PACHPEIACIICHAE ayAUTOPHBIX YacOB JUIs
OYHOM M 3204HOI (POPMBI MPUBEACHBI B TAONHMIAX 3 U 4 COOTBETCTBEHHO.



Tabnuna 3 — Buabl 3aHATHIA 10 AUCUUIUIMHE W PACTIPEACTIEHHE ay IMTOPHBIX YacoB (04Has (hopma 0OydEHUs )

Ne Tpynoem- Tpynoem- Tewmbl Tpynoem-

HavmeHoBaHMe TEMBI ConeprkaHue JTEKITMOHHBIX .
/i o KOCTh B TembI IPaKTHUECKUX 3aHATHIA KOCTh B | Ta0OPaTOPHBIX | KOCTH B
(pa3nmena) IUCIUTLIAHBI 3aHSATHIA .
aK.4. aK.4. 3aHSITUI aK.4.

6 cemectp

Buae! rmaBHBIX TUHUHI IPO- Hsydenne KOHCTPYKLMI IMIaBHBIX
KaTHBIX cTaHoB. Knaccudu- JTUHUHN pabovux KJIETe Mo uepre-
Kallysl IPOKATHBIX CTAHOB I10 KaM.

PACIIOJIOKEHUIO TJIABHBIX UzydeHne KOHCTPYKIHA pabounx
JIMHUM. KJIETEH MO YepTeKam
YcTpoiicTBo pabounx Kiie-
teii. Kinaccudukamus padbo-
YUX KJIETEH MO pacnoJioxKe-
HUIO BaJIKOB.

I'maBHBIE JNWHUU TPOKATHBIX
KJIETel C BpallarOlUMUCA B
Pa3HBbIX HaNpaBJE€HUSIX TOpU-
30HTaJIbHBIMU BaJIKaMU.
Hcxonnbie monoxeHus, | iaBHble JIMHUN MPOKATHBIX
1 |ucronb3yeMble MPU PAC{ KJIETe C BPAINAIOIIUMUCS B 6 6 - =
YeTe DJICMEHTOB IJIaB- |pa3HbIX HAINpaBJICHUAX Bep-
HOM JIMHUM KJIETU THKAJbHBIMHU BaJKAMH.
I'maBHBIE NUHUM TPOKATHBIX
KJIeTel C TPEeXBaJIKOBBIMHU
kamubpamu. [ TaBHbIE JTHHUH
MIPOKATHBIX KJIeTel C 4YeTbl-
PEXBAJIKOBBIMH KaJHOpaMu.
I'naBHBIE TMHNUN YHUBEp-
canpHbIX Kjereil. [ maBHbIC
JIMHUU CTAHOB XOJIOMHOMN
MPOKATKH TPYO.

I'naBHBIC TMHUM KJIeTEH NPO-
KaTHO-KOBOYHBIX CTaHOB.




Ne Hanmenosanue Tembl Conep:xaHue JTEeKLHUOHHbBIX Tpynoem- . Tpynoeu- Tewi Tpynoew-
/i . KOCTb B TeMbl NpaKTUYECKUX 3aHATHI KOCTh B | JAOOPATOPHBIX | KOCTH B
(pa3nmena) IUCIUTLIAHBI 3aHSATHIA -
aK.4. aK.4. 3aHATUN aK.4.

I'naBHBIC TMHUM KJIeTEH TO-
MEePEeYHON U MOMNEePEYHO-
BUHTOBON MPOKATKH.
HcxonHble moa0KeHUs, UC-
MOJIb3yE€MBI€ [IPU pacueTe
3JIEMEHTOB I'NIABHOW JIMHUU
KJIETU.
Banku npokaTHBIX KJIETEH. IIpoBepouHskIii pacueT AByXBaJIKO-
Marepuain BaJKkOB U TEXHO- BOU CHUCTEMBI Ha CTATUYECKYIO
JIOTHsI UX U3TOTOBJICHUS. MIPOYHOCTD.
Mertoauku pacyeTa BalKoOB IIpoBepouHsIil pacueT 4eTsl-
Ha MPOYHOCTH, AePopMaLnio PEXBAJIKOBON CUCTEMBI HA CTaTU-
U BBIHOCJIUBOCTD. YECKYI0 MPOYHOCTL. I IpoBepoyHbIii
Ycnosust pabotsl 1 TpeboBa- pacyer KaJHOpPOBaHHBIX BAIKOB.
HUS K ONTOPaM MPOKATHBIX Onpenenenue JOMyCTUMBIX YCHU-
BaJKkOB. [loammnuanku JIUH NPOKATKH ABYXBAJIKOBBIX KJIE-
CKOJIBXXEHUSI OTKPBITOrO U TEH.

PaCUeThI 5IEMEHTOR 3akpbiToro tuna. Iogmmun- OHPGI[GJ‘IGHI/IG NONYCTUMBIX YCH-

2 HUKU KadeHus. Buael. Kon- 30 JIMU MPOKATKU YEThIPEXBAJIKOBBIX 30 - -

TJIABHOUM TUHUH KJIETH

CTPYKLIUH NOJAUIUITHUKOBBIX
y3J10B. MeTonuku pacuera.
MexaHU3MBI U yCTPONUCTBA
17151 CMEHBI BAJIKOB.
MexaHU3MBI U yCTPONUCTBA
17151 YCTAHOBKHU U YPaBHOBE-
LIMBAaHUA BaIKOB. Pacder Ha
MIPOYHOCTb HAXKUMHOTI'O Me-
XaHU3Ma.

IMonymku Bankos. Pacuer
MOAYLIEK.

KJIETEH.

Pacuer ueTbIpexBanKOBON CUCTE-
MBI Ha e OpMaLHIO.

Pacuér BankoB Ha BBIHOCIIMBOCTb.
Onpenenenne yCUnii, NeUCTBYIO-
IIUX Ha ABALATUBAIKOBYIO CH-
CTEMY.

Pacyer mogIIUITHUKOB CKOJIBbXKEHHS
U KaQueHUsl.

Pacyer noamumHmKa JKUAKOCTHOTO
TPEHHUSL.




Ne Hanmenosanue Tembl Conep:xaHue JTEeKLHUOHHbBIX Tpynoem- . Tpynoeu- Tewi Tpynoew-
/i . KOCTb B TeMbl NpaKTUYECKUX 3aHATHI KOCTh B | JAOOPATOPHBIX | KOCTH B
(pasnena) mucupmIHHb! SAATHN aK.4. aK.4. 3aHATUN aK.4.
Cranusbl pabounx KIETEH. Pacuer noaymex.
Tunsl cranuH. MeTonuku Pacyer Ha NpOYHOCTH HAYKUMHOTO
pacdera Ha IPOYHOCTS, fAe- MexaHu3Ma paboueii KIeTH u
¢dbopmanmo 1 ONPOKUIBIBA- OnpeaeneHrne MOIHOCTH IPUBOAA
HUE. HAXXMMHOIO MEXaHU3Ma.
IIpuBox BamkoB pabounx Pacuér Ha NPOYHOCTL CTAHUHBI
KJIETEH. 3aKPBITOrO TUNA.
Mnuapenu. [lecrepennsbie Pacuér cTaHMHBI 3aKPBITOrO TUNA
KJIETH W PEIyKTOPHI. Ha neopMaLnio.
Meroauku pacuera Ha mIpoU- Pacuér Ha npOYHOCTH CTAHUHBI
HOCTb, fe(OopMaLInIO U OIPO- OTKPBITOTrO THIA.
KUJIbIBAHHE. OnpenesneHne MOy sl KECTKOCTU
Br16op snexktpoasuraTens u paboueil kieTH.
BJIUSIHUE €r0 MEXAHUYECKOMN Pacuder Ha NIPOYHOCTH 3J1EMEHTOB
XapaKTePUCTUKU HA OLIEHKY KOHCTPYKLMU YHUBEPCAIBHBIX
3((eKTUBHOCTH IIIABHOTO LINUH/EJeH MPUBO/a BAJIKOB Kile-
MIPUBOAA TH.
Pacder Ha MPOYHOCTH BAJIKOB LiIe-
CTEPEHHBIX KJIETEH U MMPOBEpKa Ha
ONPOKUBIBAHUE.
OrnpeneneHne MOLTHOCTH U KUHE-
MAaTHYECKHUI pacyeT I1aBHOIO
MIPUBOAA KJIETEeN
7 cemecTp
COop wmarepuajoB K KypCOBOMY
3 |KypcoBoii npoekt - - HPOCKTY. . 36 - -
BrinosHeHne pacueTHON 4acTH.
BeinosHeHne rpaduueckoil yacTu
Bcero aynutopHbIX 4acoB 36 72




TaGnuue! 4 — Buapl 3aHATHI 10 AUCLMAIIIMHE U PACIPEACIICHUE Ay AUTOPHBIX YacOB (3a04Hast popma 0OydeHHs)

Ne | Haumenosanue Tembl Tema Tpynoem-
Conep:xanue neKIMOHHbIX 3a- | Tpymoem- | Temsl mpakTudeckux 3aHs- | Tpynoem-
n/mm | (pasgena) AUCLUILIH- . . 71ab0paTOPHBIX KOCTb B
HATUN KOCTb B aK.4. TUH KOCTb B aK.4. .
Hbl 3aHATHH aK.4.
6 cemecTp
" Bunapb! rnaBHBIX JIMHUEA TPO- " .
CXORHBIE MONOKE- |y cramos. Kiaccndika- 3y4EHHE KOH(iprgLII/II/I
1 HUsL, MCTIONBSYEMBIE | 1010 11 oA THEIX CTAHOB TIO , TMIABHbIX JIMHUI padotux ,
IIPU pacuer MEH- . - -
PH PACHETE DNIEMEH- | ) 11y @HIIO TTABHBIX JTH- kiieTeli 110 MepTexa.
TOB [NIABHOM JTMHUM | - H3yuenue kKOHCTpyKLUiL pa-
KJIETH . . YUX KJIETEH 10 yepTeskaM
YcrpotictBo pabounx kierei 6o JIeTeN 1o HepTexa
B . IIpoBepounslii pacuer AByX-
AJIKH HPOKATHBIX KIICTCH. BaJIKOBOM CHCTEMBI Ha CTa-
Marepuan BajkoB U TEXHOJO-
M TUYECKYIO IIPOYHOCTD.
I'Usi UX U3roToByeHus. Mero- o
PacyeTrsl 31eMEHTOB STOTOBJIC eTo IIpoBepouHsbIii pacyeT YeThI-
2 o IUKU pacyeTa BaJIKOB Ha 4 o 4 - -
IJIAaBHOM JIMHUM KJIETH PEXBAJIKOBOI CHCTEMBI Ha
MPOHOCTE, Ae(OPMALIKTIO 1 CTaTHYECKYI0 POYHOCTD.
BBIHOCJIMBOCTD I o
POBEPOUHBIN pacueT Ka-
TUOPOBAHHBIX BAJIKOB
7 cemecTp
COop marepualioB K Kypco-
BOMY IIPOEKTY.
3 Kypcosoi npoekt - - BrinosnHeHue pacdyeTHON Ya- 8 - -
cru. Beimonuenue rpaduye-
CKOM 4acTH
Bcero ayauTopHBIX 4acoB 6 14

0l
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— WCMOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHUHW, CTUIMCTHYECKHA TPAMOTHOE, JIO-
TMYECKH MTPABUIIBHOE M3JIOKEHUE OTBETA HA BOMPOCHI, YMEHUE ACTATh BBIBOBL,

— BJIQJIECHUE MHCTPYMEHTAPUEM M3Y4acMOW TEMBI, YMEHHE €ro UCIOIb30BaTh
B PELIECHUM YYEOHBIX U MPOPECCUOHATBHBIX 3a/1aY;

— YCBOCHWE OCHOBHOH JHMTEPATyphl, PEKOMEHIOBAHHOW y4eOHOI mporpam-
MOWM ISl U3Y4YaEMOM TEMBI,

— YPOBEHB BHINIOJHEHMS U O(OPMIICHHSI MTOSICHUTENBHOM 3aMCKH 10 PadoTe,

— MOCJIEIOBATENBHOCTD W JIOTHKA U3JI0KEHHUS MaTepraa.

[Ikaia OLEHWBAHWS 3HAHWI MPU MPOBEICHUM MPOMEKYTOYHON aTTECTALK
npuBecHa B TaduIe 6.

Tabnuna 6 — [1Ikana oneHUBaHWA 3HAHUNA

Cymma 6asnioB 3a BCe BUIBI OrueHka Mo HallMOHAJIBHOM LIKaJje
yueOHOH eI TeIbHOCTH 3a4€T/5K3aMEH
0-59 He 3auTeH0/HEyIOBICTBOPUTENLHO
60-73 3a4TeHO0/yAOBIETBOPUTETHHO
74-89 3a4TeHO/X0OPOIIO
90-100 3a4TeHO/OTINYHO

6.2 UnpuBuayaibHbIe 3a1aHusl (IPaKTHYeCKUEe padoThI)
B cootBeTcTBUM ¢ BApUAHTOM 3aJaHUs BBIOJIHUTE PACUYET BAIIKOBOMW CUCTE-
MBI YE€TBIPEXBAJIKOBOIO CTaHA HA CTATUYECKYIO MPOYHOCTL M JKECTKOCTL HPH CJle-
JYIOIUX UCXOJHBIX JAHHBIX: D, - nAameTp pabouero Banka, D,, - AAAMETP

OIOPHOTO BaJKa;d, - nuaMeTp uandpl padodyero Banka, o npeaesi NpoOYHOCTH

npeo-
Marepuana BaJKa, L - JyIMHA OOYKH BAJIKOB, b - MIMPUHA MPOKATHIBAEMOH TOJIOCHI,
P - MakCUMaJbHOC YCUJIME MPOKATKHU; 7' - PaA3HOCTh NECPEAHEIO U 3aJHEr0 HATKE-
HUS TIOJNOCHI, M, - MaKCHUMaJlbHBbIA KPYTAIIAKA MOMCHT Ha OJHOM  BaJIKC.

HcxonHbIe faHHBIC IS pacucTa NPUuBCACHLI B Ta6n1/1ue 7.

Tabnuma 7

PaGounii Bajgok OnopHbIil BAOK v

< | max | min max | min ]
: :
g vare- | vare- | L b P T M, | &
2| De Dp | puan P Dop | Doy | puan e E
2 &
MM | MM -—- MIla | MM | MM -—- MIla | MM v |MH| kH [ kHwMm | --

1 |1200]| 1060 | 50XH | 550 [1600|1480| 9Xd | 600 | 2000 | 1800 [ 30 | 260 | 3400 | T
2 410 | 375 | 9OXd | 600 |1350|1220| 9X®d | 600 | 1200 | 1070 | 26 | 100 | 120 | X
31615 550 |50XH | 550 [1600]1490| 9Xd | 600 | 2030 | 1850 | 30 | 180 | 1470 | X
4 (480 | 442 | OXd | 600 |1500|1440|50XH | 550 | 1400 | 1270 | 28 | 110 | 680 | X
51900 | 860 |[uyryn| 400 |1600|1500| 9Xd | 600 | 2000 | 1800 | 30 | 280 | 2300 | T’
6 |1400 | 380 | 9X® | 600 [1300]1220| 9Xd | 600 | 1200 | 1000 | 28 | 90 130 | X
7 1610 | 550 |50XH| 550 [1600]1490| 9X®d | 600 | 2030 | 1840 | 30 | 160 | 1400 | X
8 | 475 | 445 |ayrya | 390 |1500([1440|50XH | 550 | 1400 | 1260 | 28 | 120 | 710 | X
9 | 550 | 500 |50XH| 550 [1500]1400|50XH| 550 | 2500 | 2300 | 35 | 200 | 200 | X
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Tema 2 « Pacuemul 271emMenmos anaéHol TUHUY K1enuy

1) W3 kakux OCHOBHBIX y3JI0B M JIeTajI€ii COCTOMT padoyast KIeTh?

2) U3 Kakux 31E€MEHTOB COCTOUT pabo4Hii BajoK?

3) M3 kakux MarepuagoB U3rOTOBISIOTCS MPOKATHBIE BAJIKKU?

4)  Kakue HanpspKeHWs BO BPEMS MPOKATKH MCHBITHIBAKOT 3JIEMEHTHI Pa-
0o4ero Bajika IBYXBAIKOBOM KieTn? Kak UX pacCUMTHIBAIOT?

5) Kakue HanpsokeHHs BO BPEMSI NPOKATKH HCIBITBIBAOT 3JIEMEHTHI
OMOPHOTO BAJIKA YETHIPEXBAIKOBOM KiieTh? Kak ux paccumThIBarOT?

6) Kakue HanpspkeHHs BO BpPeMsl MPOKATKU MCHBITHIBAOT 3JIEMEHTHI Pa-
004ero Bajika 4YeTBIPEXBATKOBOM KileTH? Kak X pacCUMTHIBAKOT?

7)  Kakue xo3pPuumeHTs 3anaca MPOYHOCTA MPUMEHSIOT MPU pacyeTax
BaJIKOB?

8)  Kakue ycrmoBust pabOThI MOJUIAITHAKOB MPOKATHBIX BAJIKOB?

9) M3 kakmx MarepuagoB W3TOTOBISIOT BKJIQJABIININA TMOJIIMITHAKOB
CKOJIBKEHHSI OTKPBITOrO THNA?

10) Kakue npoBEpPOYHBIE PACUETHI BBINOJHSKOTCS JUIsl MMOJIIMITHUKOB
CKOJIB)KEHUSA?

11) Kakue npoBepoUYHBIE pacyeThl BBINOIHSOTCS JUIS MOAIIUIHUKOB Ka-
yeHUs?

12) Kakue npoBEpPOYHBIE PACUETHI BBINOJHSIOTCS JUIsl MOJIIMITHUKOB
KUJIKOCTHOTO TPEHUS?

13) UYro moBBIIACT HECYUIYHO CHOCOOHOCTh TMAPOJMHAMUYECKHX IOJ-
IIUITHUKOB?

14) Kakue npenmymecTsa U HEAOCTaTKA UMEKOT MOIIIAITHUKHA CKOJIbXKE-
HUA?

15) Kakue npeumyInecTBa 1 HEA0CTaTKA UMEIOT NOIIUITHUKN KAYCHUs?

16) UYto Ha3bIBACTCA HAKUMHBIM MEXAHU3MOM?

17) Ha kakue TUIBI PA3ACTAIOTCS HAKUMHBIE MEXAHWU3MBI MO KOHCTPYK-
uun’?

18) Kakue 0cOOEHHOCTH KOHCTPYKIMU OBICTPOXOJHBIX HAKUMHBIX MEXa-
HU3MOB?

19) Kakue 0COOCHHOCTHM KOHCTPYKLIHMHM THXOXOJIHBIX HAOKUMHBIX MEXa-
HU3MOB?

20) Kakue npeuMyniecTBa M HEIOCTATKM UMEOT THAPABIMYECKUE MEXa-
HU3MBbI HATUCKOB?

21) Kakue nmpoBepOUYHBIE PACUETHI BBITOIHSIOTCS AJII HAXKUMHOTO MEXa-
HU3MAa «BUHT-TaiiKa»?

22) Kakue ecTb BHIbI YPABHOBEIIMBAOUINX YCTPOUCTB?

23) Kakue npeumymecTsa 1 HEIOCTATKH IPY30BOT0 YPABHOBEIIMBAHHUS?

24)  Kakue npeuMyIuecTBa U HeIOCTATKH MPY>KUHHOTO YPABHOBEUIMBAHMS ]

25) Kakue npeumymecTBa U HEAOCTATKH TMAPABINYECKOTO YPABHOBEIIN-
BaHUs?

26) Kakwue pacueTsl BBINOJIHAOTCS ISl YPABHOBEIIMBAOIIMX MEXAHU3MOB?

27)

Uro HaszbiBaeTCa craHnHaMK? Kakue CylecTBYOT TUIIBI CTAHWUH?



17

28) Kakue npeumyIecTBa 1 HEAOCTaTKA CTAHUH 3aKPBITOrO TUMA?

29) U3 Kakux 3JEMEHTOB COCTOST CTAHUHBI 3aKPBITOTO THTA?

30) M3 KkaKux 3JEMEHTOB COCTOST CTAHUHBI OTKPBITOTO THMA?

31) Kakue HanpsbkeHUst BO BPEMs IPOKATKHA MCIBITHIBAOT 3JIEMEHTHI CTa-
HUHBI 3aKppITOro Tuna? Kak ux paccumThIBarOT?

32) Kakue HanpsbKeHUst BO BPEMs IPOKATKHA MCIIBITHIBAOT 3JIEMEHTHI CTa-
HUHBI OTKPBITOro THna? Kak ux paccuuThIBaroT?

33) Kakue ko3pPuumeHTH 3anaca MPOYHOCTA NPUMEHSIOT MPU pacyeTax
CTaHWH?

34) Yto Ha3BIBACTCS TUIMTOBUHAMM?

35) Urto Ha3BIBACTCS COCAMHUTEIBHBIM MINUHACIEM? B Kakux ycCloBus
OHH paboTaroT?

36) Kakue npenmymecTa U HEAOCTaTKH y WINMUHAEHCH ¢ mapHupamu ['y-
Ka?

37) Kakue npenMylnecTBa U HEAOCTATKH y WIMHHJENCH C IIApHUPAMHA TH-
na Kapmnano?

38) Kakue pacuersl BHITOIHSAIOTCS JUIsl YHUBEPCATBHBIX IIMUHACIICH?

39) Uto Ha3BIBACTCS MIECTEPHON KIETHIO?

40) Kaxue pacyeTbl BBIOIHSIIOTCS UIsl IIECTEPHBIX KIETEH?

41) Kak BBINOJHSETCS ONMPEACIICHUE MOIIHOCTH M KMHEMATUYECKUI pac-
YET TJIABHOTO MPUBOJA KIIETCH?

42) Kakoe BIMSHHAE OKa3bIBACT XapaKTCPUCTHKHU ABUTATENs HA 3P deKTHB-
HOCTb IJIABHOTO MPUBOJIA?

6.4 Bonipocsl AJis1 TOATOTOBKH K TECTOBOMY KOHTPOJIIO

Ne | Bonpoc OTBeThI
1 Kakoli MakCcUManbHBIN COCTaB 3JIEMEH- A) pabouas kieTh, 1Ba MWITUHAETS U 1Ba
TOB I'MIAaBHOM JIUHUU NMPOKATHON KJIETH? 3JIEKTPOABUIATENS

b) paboyast kneTh, poNbrairu, KAHTOBATEIH
B) paGouast kyieTh, OWUH [WNUHIAEIb U OAUH
HNEKTPOABUTATEND

I') paGoyast kneTh, MIMUHAETH, IECTEPEHHAS
KJIETh, PEAYKTOpP, MaXOBUK, My(TbI, 3JIeK-

TPOABUIATEb
2 Kakoli MUHUMAaNbHBINA COCTaB 3JIEMEHTOB | A) pabodast KJeTb, ABa IIITHHAEIS U IBa
IJIABHOM JIMHUU NPOKATHON KJIETH? 3JIEKTPOABUIATENS

b) pabouas knersb

B) paGouast kyeTh, OWH MWNUHEIb U OAUH
3JIEKTPOJBUTATEIND

I') pabGouast kyieTh, ABa MITUHLEINS, [ECTe-
pPEHHAas! KJIETh M OJIUH SJIEKTPOJIBUTATEb

3 Kakne Tunbel yHUBEpCalbHBIX KieTell | A) ¢ pacnojoXeHHEeM TOPHU3OHTAIbHBIX U
MPUMEHSIOTCS NP ropsideil npokaTke? BEPTUKAJIBHBIX BAJKOB B ONHOW IJIOCKOCTH
U B JIByX Pa3HbIX IJIOCKOCTSIX

b) ¢ pacnionokeHneM BaJKOB B OIHOM IIOC-
KOCTHU U B TPEX PA3HBIX INIOCKOCTSX

B) yHuBepcanbHble 00XHMMHBIE (CIAOHUHIN)
U YHHBEpCaJbHbIE JIUCTOBBIE (cTaHbl XI1JI)
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I') yHuBepcanpHble OOXKUMHBIE (OJIFOMUHT-
CJIIIOMHT) M YHUBEPCAJIbHBIE TOJICTOJIHCTO-
BbIC (UEPHOBAsI M YHCTOBAs KJIETb OJHOBpE-
MEHHO)
4 | U3 Kkakux MaTepuaoB H3TOTOBIBIIOTCS | A) U3 UyryHa, CTamu U KapOuma MonubraeHa;
NPOKATHBIE BAJIKU? b) u3 uyryna, cranu u xapOuna Bonbgpama,;
B) u3 4uyryHa, yriepomgHOH CTamu U Jerupo-
BaHHOMW CTaJiu;
I') u3 crany, HUKeNs U KapOua TaHTana
5 Kakne HanpspkeHHst BO BpeMsi MPOKATKH | A) KpydeHus
UCTIBITBIBAET IIEHKa pabodero Bajka b) cxxatus
NBYXBaJIKOBOU KJieTu? B) xpyuenus u n3rubda
I') nuarnba, Kpy4ueHHs1, pacTsDKEHUS
6 Kakne HanpspkeHHst BO BpeMst IPOKATKH | A) KpydeHus
UCTIBITBIBAET OOUKa pabodero Baska b) cxxarus
IBYXBaJIKOBOU KyieTn? B) xpy4eHus u pacTsoKeHus
I') nuarnda
7 Kakoii 3amac mpOYHOCTH MPHHUMAIOT | A) AeCATUKPATHBINA
NPU pacyeTe NONMyCTHMBIX HANpsDKeHUH B | B) nByKkpaTHbIHA
BaJIKax? B) onunapHbIi
I') naTHKpaTHBIA
6 N3 Kakux 3JIEMEHTOB COCTOUT CTaHWHA | A) COOCTBEHHO CTAHMHBI, KPBILIKU U JA€Ta-
OTKPBITOTO THIA? JeH KpeTUIeHHsI
b) croexk, monepeunH u nan
B) croek, monepeunH u OKHa
I') cToek, monepevnH 1 BAJIKOB
7 Kakne HanpspkeHHst BO BpeMst IPOKATKH | A) KpydeHus
UCTIBITBIBAET OOYKA ONMOPHOro Baska ue- | b) m3ruda
THIPEXBAJIKOBOMN KJIETH? B) xpyuenus u n3rubda
I') cmsiTust
8 Kakne HanpspkeHHs: BO BpeMst IPOKATKH | A) KpydeHus
UCTIBITBIBAET IIE€HKa OTIOPHOTrO Bajka ye- | b) m3ruda
THIPEXBAJIKOBOMN KJIETH? B) xpyuenus u n3rubda
I') cmsiTus
9 Uro siBJIsieTCst Onpenestomieii xapakre- | A) amuHa OOYKHU Bajika
PUCTUKOH paboyeil KIETH COPTOBOTO b) nnametp BankoB
cTaHa? B) coprameHT BbIyCcKaeMOH POIYKLIHH
I") MOIITHOCTB IJTABHOTO MPHBOAA
10 | Yro siBisieTcst onpenersiroineii xapakre- | A) mnHa OOYKH Baska
PHUCTUKOH padoueil KJIeTH JTUCTOBOTO b) nnamerp BankoB
cTaHa? B) coprameHT BbIyCcKaeMON POIYKIIIH
I") MOLITHOCTB I'JTABHOTO MPHUBOAA
6.5 Bonpocs! AJ1st 3a4era
1) Kak kmaccupuuupyercst 000pyJ0BaHHE MPOKATHBIX LIEXOB M0 HAa3HA4e-
HUIO?

2) Kakue cymecTByOT UCXOAHBIE MOJOXKEHUS, UCIOJIB3YEMBIE TTPH pacueTe

3JIEMEHTOB I'JITABHOM JIMHUM KJIETH?

3) Kakue cymecTByIOT IM1aBHbIC TMHAW MPOKATHBIX KJIETEH C BPalarOIIMMHUACS
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B PA3HBIX HANPABIICHUSAX TOPU3OHTAIBHBIMU BAJIKAMU ?

4) Kakue CyIECTBYIOT TJIABHBIE JIMHUM MPOKATHBIX KJIETEH C Bpallaroliu-
MUCS B PA3HBIX HAIPABIICHASX BEPTUKAJIbHBIMU BaJIKaMHU?

5) Kakue cyliecTByrOT IMaBHbIC JIMHUU MPOKATHBIX KIIETEH C TPEXBAJIKOBBI-
MU KamOpamu?

6) Kakue cymecTByrOT IJIaBHBIE JTMHAW MPOKATHBIX KJIETEH C YEThIpEXBaJI-
KOBBIMHU KaJiuOpamu?

7) Kakue cylecTBYIOT rMaBHbIC TUHUH YHUBEPCATBHBIX KIETCH?

8) Kakue cymecTBYIOT I1aBHbIC TMHAKA CTAHOB XOJIOHOM MPOKaTKu TpyO?

9) Kakue cylmecTBYIOT ITIaBHBIE JIMHUM KIIETEH MPOKATHO-KOBOYHBIX CTAHOB?

10) Kakue cymecTBYIOT IVIABHBIE JTMHUM KJIETEH MOMEPEYHON U MOMEPEYHO-
BUHTOBOM ITPOKATKM?

11) Kakoii coctaB paboueii KJI€TH NPOKATHOTO cTaHa?

12) Kakoe Ha3HaYCHUE B IIABHOM JMHUK TPOKATHON KJIETH UMEET PEAYKTOP?

13) Kakoe Ha3HaueHUE B IJIABHOM JIMHUM MPOKATHON KIIETH UMEET LIECTE-
PEHHAs KIETh?

14) Kakoe Ha3HAUYCHUE B IJ1aBHOM JTMHUM MPOKATHON KJIETH UMEET MaXOBUK?

15) Kakoe Ha3HaueHHWE B TJIABHOM JIMHUM NPOKATHON KJIETH MMEKOT LIIMWH-
aenu?

16) Kakoe Ha3Ha4YC€HUE B TJIABHOM JIMHWUU MPOKATHOW KIIETH UMEKOT MOTOP-
Has ¥ KOpeHHast My(QThi?

17) Y3 kakux 3J1IEMEHTOB COCTOUT PabOUnii BAIOK?

18) Kakne marepuansl MCHONIB3YKOTCS A M3TOTOBJICHUS BAJIKOB M KaKWe
TEXHOJIOTUH UX U3TOTOBIICHUS?

19) Kak BBIMOJNHSETCS pacyeT BAJIKOB YETHIPEXBAJIKOBON KJIETH HA MPOY-
HOCTB?

20) Kak BBIIOJHSAETCS pacyeT BaJKOB Ha Achopmanuio?

21) Kak BBINOJTHAETCS pacyeT BaJIKOB HA BBIHOCIUBOCTh?

22) Kak BBINOJTHAETCS pacyeT BAJIKOB JABYXBAIKOBOW KJIETH HA MTPOYHOCTH?

23) Kakoe Ha3HAYeHUE MOIMITHUKOB W MOIYIIEK MPOKATHBIX BATIKOB?

24) Kakue ycnoBust padoThl B TPEOOBAHUS K OMOPAM MPOKATHBIX BAJIKOB?

25) Kakue moAIMIHUKA CKOJBKEHHSI OTKPBITOTO M 3aKPbITOrO THIA MC-
MOJIB3YIOTCS B pa00UMX KIIETIX?

26) Kakne moAmMUMHUKN KaY€HMs HCIIOJIB3YIOTCS B pad0unX KIETIX?

27) Kakue cymecTBYHOT KOHCTPYKUMHU MOAIIMITHUKOBBIX Y3JI0B B pab0umx
KJIeTAX?

28) Kak BBINOJHSAETCS pacyeT MOAMMITHUKOB CKOJIbKEHUS?

29) Kak BBINOJHSAETCS pacyeT MOAIIMITHUKOB KAYeHHUs?

30) Kak BbIMONTHSAETCS pacyeT MOAUIMITHUKA KAIKOCTHOTO TPEHUS?

31) Kakue cymecTBYHOT MEXaHU3MbI M YCTPOMCTBA ISl YCTAHOBKH BAJIKOB?

32) Kakue cyniecTBYHOT MEXAHU3MBI U YCTPOMCTBA A/l YPABHOBEUIMBAHUS
BaJIKOB?

33) Kakue cymecTBYHOT MEXaHU3MbI M yCTPOWCTBA JUIsl CMEHBI BAJTIKOB?

34) Kakue ObIBatOT CTAHUHBI PA0OUMX KIIETEH?
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35) Kak BBINOTHSETCS pacyeT HA MPOYHOCTh CTAHUHBI 3aKPBITOTO THTA?

36) Kak BBIMOTHSAETCS pacyeT CTAHWHBI 3aKPBITOrO THIA Ha AedopMaruio?

37) Kak BbIOnHSETCS pacdyeT padoyei KIETH HAa OMPOKUABIBAHUE?

38) Kak BbINOMHAETCS pacyeT HA MPOYHOCTh CTAHUHBI OTKPBITOrO THMA?

39) Uto Ha3bIBACTCS COCAMHUTENBHBIM MIMUHACIEM? B KaKuX yCIOBHs OHH
paboTarot?

40) Kak BBINOJTHSAETCS MPOBEPOYHBII pacyeT IMUHACHS?

41) Kakoe Ha3HAYCHUE UMEIOT IIECTEPEHHBIE KIIETH U PELYKTOPBI?

42) Kak BBIIOJHSAETCS pacyeT Ha MPOYHOCTh BAJIKOB IIECTEPEHHOM KIIETH?

43) Kak BBINOJHSAETCS pacyeT MIECTEPEHHON KIIETH HA ONPOKUbIBAaHHE?

44) Kak BBINOJHSAETCS pacyeT BBIOOP 3JIEKTPOJBHTATENS TTIABHOTO MPUBOA
¥ KAKOBO BIIMSIHUE €r0 MEXAHMYECKOH XapaKTEPUCTHUKU HA OLECHKY 3PPEKTUBHO-
CTH npuBOJa?

45) Kak BBINOMHSAETCS pacyeT Ha MPOYHOCTh HAKUMHOTO MEXaHU3Ma pado-
YeH KJIETU U ONPENETIEHUE MOILHOCTH ITPUBOIA HAKUMHOTO MEXaHU3Ma?

6.3 IlpumepHasi TEeMaTHKA KypPCOBBIX padoT

BrInonHeHnE KypcoBOrO MPOEKTa MPEAYCMOTPEHO B 7 ceMECTpe 00yUYCHHS
N0 JAHHOW AMCUHUIIIMHE. TeMaMu KypCOBBIX MPOEKTOB MOTYT OBITh:

«I[TpoBepouHblil pacuer padoucii kietn oOxuMHOro crana 1250 mpu mpo-
KaTke OJIFOMOB (CIISI00B)»;

«IIpoBepounslit pacyer yepHoBoi ket TJIC 3000 mpu mpokarke TOJICTO-
JIMCTOBOM CTAINY,;

«I[IpoBepounsiii pacuer unctoBor kietn TJIC 3000 npu nmpokarke WTPUICo-
BOH CTA/INY,

«I[IpoBepounslii pacyer ket 730 KpynHOCOpTHOTroO craHa 600 mpu mpokarke
KBaJPaTHOM CTaIN,

«IIpoBepounslii pacyer kiiety 580 kpynHOcOpTHOro craHa 600 mpu mpokarke
LIBEJLJIEPOBY.
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8 MarepuajibHO-TeXHHYECKOEe 00ecneYeHne TUCHHILUIHHbBI

MarepuanbHo-TeXHAUYECKass Oaza oOecneunBacT MPOBEACHHUE BCEX BHUIOB
JESATEIILHOCTH B ITpoLecce 00yueHust, coOoTBeTcTBYET TpeboBanusm OI'OC BO.
MarepranbHO-TEXHHUYECKOE 00ECIIeUeHNE MPEACTABIEHO B Tadmmue 10.

Tabmuna 10 — MatepraibHO-TEXHUYECKOE 00ECIICUCHUE

Anpec (mecTonoso-
HaumenoBanune 000pya0BaHHBIX YI€OHBIX KAOUHETOB JKEHUE) yUeOHBIX
KaOWHETOB

CrneunanbHble TOMELIEHUS
Mynemumeouiinas ayoumopus (30 nocadounvix mecm, niowaods | ayn. 224 xopn. aabo-
34,5 M°): crom npenojasarenss — 1 IIT., CTOJI KOMIOBIOTEPHBIN — | | pamopubiil

mwT., gocka ayautopHas — 1 wmt., Komnetotrep EVEREST HOME
1137999-1004 -1 wt. (MOHUTOp + CHUCTEMHBIH OJIOK), TIPOEKTOP
EPSON EB-S92, mupokodopMaTHbIHA 3KpaH.

Komnvromepnuviii knacce (26 nocadounvix mecm, niowaos 34,8 M):
00OpynOBaHHBINH y4eOHON MeOenbro, KOMIBIOTEpaMu C HeOorpaHu- | ayad. 2/8a xopm. jaa-
YEeHHBIM JIOCTYTIOM K cetu MHTepHeT, BKitovas noctyn k ObC: kom- | 6opamopnutii
netotep HEDY CEL 2.66/945 GZ/80 GB/512 MB/DVD-DUAL/TFT
19 OPTIGUEST Q9/LAN 100 02.08.00038 — 8 1mT., CTOJI KOMITbIO-
TEepHBIA — 8 IIT., CTON — | IUT., AOCKA ayAUTOpHAs — | 1IT., MPOEKTOP
EPSON EB-S92, mupokodopMaTHbIi 3KpaH.
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JIucTt n3MeHeHunit 1 1OTOJTHEHU N

Homep n3meHenus, nara BHECEHUsI U3MEHEHUS, HOMEP CTPAHULIbI 111 BHECCHUS
NU3MEHECHU N

J1O BHECEHMSI UBMEHEHUU:

TTOCJIE BHECEHMSI UBMEHEHUU:

OcHoBanue;

[Hoanuce Juna, OTBETCTBCHHOI'O 34 BHCCCHHUC U3MCHCHUM




