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1 IOqCHI,ITETbHAfl 3AIII4CKA

1. 1 l]e,'rs yue6uofi Aucrru tr,'rrrH bl
L{ensro yve6nofi Ar4cllrl[nnHbr qB:urelcr $opuapoBaHr{e c[euuarJrucroB, yMerorqux o6ocuo-

BaHHo 14 pe3ynbrarl{BHo [pr4MeHq'rb cyulecrBynrur.{e rr ocBanBarr, HoBbre cfioco6br pacr{eroB u pe-
uarb 3aAarln, cBt3aHHbIX c 3KcrlJlyaraquefr fnApaBnt4rrecKl4x 14 nHeBMarIrqecKLIX cucreM. I4crlonb3y-
eMbrx B cBapoqHoM rrpor.r3BoAcrBe.

I .2 ILraHu pyeM r,re pe3yJrr,Tarbt rr3yq eH n rr Ar.r cqu rIr u H br

B pe:yltrare ocBoeHr4r yve6Hofr Alrcqr4nnHHbr cryAeHT AonxeH
3HATb:

tfu:uuecxne ceoficrsa NllAxocrei.i 14 fa:loB:
ocHoBHbIe 3aKOHbI, KOTOpbIM IIOATIU HqrOTCt )I(HAKOCTH I4 feBbt B COCTOqHI4I4 nOKOq, ABHXe-
Hlrt, B3al4MoAeitcreuq c rBepAbtMh 'renaMH;

MeroAriKn pacqeroB cucreM rpy6onponoAoB:
ocHoBHble TexHLIqecKHe rroKa3aTeJrH H xapar(TepHCTHKH f HIpoHacocoB.

yMe'I[r:

oflpeAentrb c]rny AaBr'IeHrlt xHAKocrH Ha nJrocKHe H KpHBonHHeiiHue rroBepxHocru;
Bt'I[orHqrb pacqerbr rr4]lpaBn H qecKHX lpy6onponoAoB r4 ra3orrpoBoAoB:
peuarb 3axaqv ilo onpeAeneHHK) xapaK'repHcrr.rK HcTeqeHr4r qepe3 oTBepcTrrs r4 HacanKlr;
onpeAensrb BenHrrHHy r'toBbr[reH14r AaBJreHHr IIpH fHApoyAape;
peuarb 3aAaq14 no esr6opy rHApoHacocoB

B,'IaAeTb:

- I4HxeHepHbtMH MeroAIjKaMu rrpoeKrupoBarrurr. rlcnsrrauufi H lKcnnyararyV rr4ApaBnr4qe-
CKHX H IIHeBMaTHqeCKHX CLICTeM, HCnOJtb:lyeMbIX B CBapOqHOM npoH3BOACTBe.

1.3 Mecro yue6nofi Ar{cuurrJruHr,r B crrcreMe rroAroroBKu cryAeHTa

lucqun;ruHa orHocurct K uHKJIy npo$eccHoHalrbHbrx AHcuun,'ruH (6a:oear (o6urenpotfeccu-
oua,rsuar) vacrs).

flepe'reur yve6Hrtx AI4cur{flnrlHr r,r3yrraeMbrx paHee. ycBoeHHe Koropbrx Heo6xoAr4Mo AJrq rl3y-
r{eH Hq AaHHofr .4HcurlnJrr4Hbr :

- MareMaruxa (perueurae cncreM zurre6pauuecKHX ypaBHeHrafi; au$$epeHUriaJrbHoe r4ctrricireHr.re; Me-
TOrXbr HHTefpr.rpoBaHHg);
- Teoperur{ecKaq MexaHHKa (ocuoeHrre 3aKoHbr MexaHHKH. TeopeMa o6 ualteneHHH Kor'IHrlecrBa.rBH-
xeHr4q, KI4HeTr.IqeCKaq H rroTeHqtranbHarr rHeprnr).

flepeueut yue6Hux .qucllunnul{ (uHKnoB .qr4cunrrnuH). xo'ropsre 6yayr orruparbcq Ha AaHHyro
A14CUtrnnr,rHy:

- <i lpor.r:no.4crBo cBapHbrx xouclpvxrlr.ril>:
- <AsloMara3auul cBapoqHoro rrpou3BOAc'r'Ba)

Kporvre roro, pe3yrbrarbr H3yqeHHr /lhcqurrJruHbr rlcuoJrb3yruTcr ilpr4 rroAroroBKe BbrrrycK-
nofi rna-nlr$HKarrr4oHHofi pa6orlr.

1.4 Tpe6onaHuq K ocBoeHuro yue6Hofi AucrlutrJurHbr
OceoeHlae Aannofi yue6Hofi AHcrrunnHrrbr AoJrlKHo o6ecneqnearr $opnrapoBaHLre cnellyroulr4x

xonnereHult ii:

KoAu $opuu-
pyeMbrx KoM-

ne'resuufi
FIannaeuoeaHrar $opurapyeMbrx rconrnereHuufi

Cnoco6uocrb Ha Hayvuofr ocHoBe opraHr43oBbrBarb ceofi rpy,l, oueHuBarb c
6olrurofi creneHbrc caMocrogreJrbHocrr4 pe3ynbrar[,t ceoefi AegreJrbHocrr4,
BJraAerb HaBbrKaM H caMocroqre,rtuoil Daboru



Ko4n $opnru-
pyeMbrx KoM-

nereHqufi
H aH rr,reno san ra r {ropm HpyeM brx rov nereH r1u fr

oK-r0 Yuegue HcnoJIb3oBarb ocHoBHbre 3aKoHt t ecrecrBeHHoHayqHbIX ALIcualnLIH B

npo$eccuosa,rrnofi Aerrer'rbHoc'ru, npuMeHqrb MeroAbr MareMarl4qecKoro
aHanv3a H MoAenHpoBaHHq. Teoperr4qecKofo 14 3Kcrrepr4MeHTil-rr,Hofo HccJre-

AOBaHHq

tlK- l8 Yueuue o6ecne.rliearb MOAenHpoBaHr.re rexHllqecKux o6rerroB r.{ TexHoJro-
fllrlecKr4x rrpoueccoB c r4ctroJrb3oBaHr4eM cTaHAapTHbrx naKeToB r.r cpeAcTB
aBTOMarH3l.tpOBaHHOrO IIpOeKTHpOBalrrifl. npoBoAHTb 3Kcrrepr{MeHTbr rro 3a-

naHHbrM MeroAHKaM c o6pa6orrcoit u auatu3oM pe3ynbraroB
tlK- 2l Ynaeuue ilpr.rMeHqrb crauAaprHbre MeroAbr pacqera npu npoeKTnpoBaHrrn Ae-

ralefr H y3JroB uznenuit MarxnHocrpoeHHt

2 CTPYKTYPA 14 COAEPXAHI4E AI{CUI4IIJII4HbI

2.1 fpa$urc o6pa:onareJrrHoro flpouecca, {opmsr reKyrr-Iero KoHTporrr rr upoMe)Kyr'oq-
nofi arrecraquu, pacnpeAeJreuue pefirunr-6a,r,ron no yve6ubtM MoAyJrflM n BuAaM:aHqrufi

[Ipnurrue o6olHaqesus :

KP - xourpoJrbHar pa6ora
3IIP - 3aurr4ra na6oparopHux pa6o'r
llKy - npoMe)r(yroquufi Ko HrponL, ycrr eBaeMocru
YO - ycrHlrfi orpoc
nA - flpoMexyroqHas arrecraqr4fl

2.2 C eoHor.l

I 2 3 A 5 6 '7 8 I l0 lt t2 t3 t4 l-s l6 t1
Moav,ru I

nKv 30

2 nKv 30

IIA (:aver) 40

,Iercuun,
6a,r,rsr

KP
t0

KP
l0

JIa6.:aH.. 6a,usr
3JIP 5 3nP 5 3JlP ,5 3JIP.5

3JIP
5

3irlP -5

3JIP
t0

OA HHE VII H AHCUHIIJ'IHHbI

I

4

.[exuur

Teilra. OcHosubre Bonpocbl

ilpar-
TUqec-

Kile
laHq-
T|.|f

fla6oparopHure laHqrHfl

(-amo-

cToq-

TeJIbHaq

pa6ora

Moay,ru I
I Tenaa l. BseAeHHe. flpe,tnler n MeTo^1 nncrl4n.rnHbt. Kpalxal ncro-

puqecKar cnpaBKa o pa3Burr.li t\{exaH[.tKr.l ]lctrKoclu ri ra3oB. llocro-
HHCTBa H HeAOCTaTKU I tlApo- H ilrreBt\'IonpHtsojioB" l{x Mcct.o B Mexa-
HH3aUHH H aBTOMaTH3aUUfi ftpOUeCCOB B CBaporlHOt\r fipoH3BOACTBC.

Teua 2. Csoiicrsa pa6ovlrx xlrarcocreil H ta3oB.
flroruocru. yAelrHuril Bec, cxnMaeMocrb. reMneparypHoe pacilh-

peHHe, Br3Kocrb. B,rnsHNe pacrBopeHHor.o Bo3llyxa Ha cxHMaeMocrh
xnlrocrefi. Kaeu'raquR. Cu,rur, neficrByrouue B xilnKoct.rx H ra3ax.
Tpe6osaHr.rr x pa6ovnu xr4AKocrrM H ra3aM.

2 JI.P. l\e l. (Dnru,recxHe

ceoiicrea xrlaxocrefi n
f430ts.

) 8

3 Tema 3. fuApocrarurca
OcHoeHoe ypaBHeHHe rnApocraruKu. A6co,roruoe u u:6srroqHoe

aaBneHne, BaKyyM. Pacnpeae.reuHe aaBr.reHilfl B xHAKoc.rH, .)nropbr

ilaBJ'leHHt.
flpn6opsr fi eanHt4ubt H3MepeHHr AaBJ'leHr.rr. Cn,ra rnapoc.rarllqe-

cKoro AaBJleHHr Ha nrocl(yro tt KpHBoJlHHeiiHyrcl creHKn.

2 I.P. Ns 2. I4:rraepeHne

AaBneHr4r n pacxojla,
onpeAeneHne pexilMa
TeqeHItt xl4aKocTn.

2 8

f 3axoH Apxrzrr,reAa. flprruo,rnueiiHoe (paeHoycxopeuHoe) H Bpaua
reirbHoe (paBHoMepHOe) ABr4xeHHe COCyAOB C xHAKOCTbTO.

2 I.P. Iq 3. flocrpoeuue
uanopuofi H nbe3oMer-
onqecxofi ,quHufi rov-

2 l0

4



z

Jleruun

Tenaa. OcHoauble B0npocbl

[lparc-
Tilqec-

KUe

laH'l-
Tuq

la6oparopHure 3aHqruq

Can.ro-

cTo9-

TeflbHafl

pa6ora

Tenla 4. l-uApoAuuamurca
OcHosHrre noHflTr4r. Haea,lsuar xr.tAKocrb, ycraHoBuBueecfl u

HeycTaHoBnB[reecr reqeHhe, xHBoe ceqeHue, fHApaBnu.recruii paau-
yc H AuaMe'rp, cpeaHrr cKopocrb.

Pacxo.q H efo u3MepeHue. YpanueHlie pacxoAa (cnrounocru).
Pexnnrrr aBnrxeHHfl xuAt(ocreii u fa3oB. B,rrtHne pexnMa ABuxeHHt
Ha noTep14 3HepFhu.

lonpoBoAa.

1 Vpanue uue EepHy,r,r r,r. ero q)ulhqec Ku i.i c u ur c,'t.
floc'rpoeHne HanopHofi h rbe3oMerpHqecn'oii IHHuH rpy6onpo-

BOAA.

OnpeAe,reHne norepb B rHApaBruqecKHX conporHBneHHrx. ypaB-
ueur.rs Beftcbaxa n Beiic6axa-lapcn

2 LP. Ns 4. Onpeae,'re-
urae xorQQnqneHroB
MecTHbrx rHApaBnuqe-
cKHX conporr{ereHHii

2 l0

Mo4ynu 2
9 OnpeAe,reHne xo:$QrauHeHra ruapaBJn4qecKor.o rpeHur (r<orQ-

$raqneHra [apcn) r.r xor$SuuueHroB MecrHbrx r.r4ApatsJlHqecKnx co-
npornn,renufi.

Onpeae,reHrze rco:QSHrrueHToB MecrHoro conpornBreHHr aJ.rfl
BHe3anHOrO pacunpeHr.tr H r-l.rAponpoccenr.

2 tl.P. Ne 5 Onpeaere-
uue xo:QQr.rqueura
fuApaBn14qecKofo rpe-
HrlA

2 l0

ll [4cre.{eHHe xnAKocrt4 qepe3 Manoe orBepcrne e roHroii creH-
Ke tipn nocrorHHoM u nepeMeHHoM Hanopax. I4cre,teurje xuAKocrn
qepe3 HacalKr.t.

fnapoyaap. @usnqecrar KaprHHa, r.naccn$urcauur. Pacqer
yrapHofo noBbrueHHfl .{aB,rleHur. @opuy,la Xyroecroro. Cnoco6sr
noKiLnu3auHn r.r oc,ra6,reunr r14ApoyAapa. Brar.rn,to4eficreue crpyu
XHAKOCTH C TBEPAbIM TCJIOM.

) ,rl.P. Ns 6. HccreAoea-
Hne HecTauuoHapHbrx
npoqeccoB 14cTeqeHnfl
xnAKocl 14 qepe3 rna-
poApoccen b

2 t0

l3 Terua 5. frlnpaenuvecrHi pacser rpy6onponogoa
Buasrrpy6onpoBoAoB H ux coelfiHerrhii. OutoeHble t.hnbr 3aaaq

no pacqery npocroro rpy6onpoaoaoB fi anropt4i.\,tbr tlx perueHilr.

2 ,rl.P. Ns 7. l4:yueur.re
ycrpofrcrea u onpeae-
,reHue pa6ovHX H Ka-
BHTaUUOHHbTX XapaK-
TepucTlrK rxecTepeH-
HOfO HaCOCa.

2 t0

t5 Tema 6. Hcroqsurcu rlHTaHuq [HAporlpuBoAoB
K,raccuSrz xauur rHApaBr HrrecKfi x HacocoB. Oc uon rrsr e rex H fi rte-

cKHe noKalarer'rh r.t xapaKTeplrcruxu o6.ueuHbrx h jljHaMilqecKUX
HacocoB.

Vclpoilcreo uecrepeHHbrx u nrracrnHqarbtx HacocoB. Onpeae-
JreHHe noaaqH Hacoca.

JI.P. J\e 7. 14:yveune
ycrpor.rcrea 14 onpeAe-
.reHr,re pa6ouHx u Ka-
BI4TAUTIOHHbIX XAPAK-
Tepr.rcTl..rK uecTepeH-
HOfO HaCOCa.

2 l0

Hroro ]a ceMecrp t6 l6 76

I'lrorosaq oI{eHKa onpeAenflercq KaK cyMMa reKyulefo KoHrponr H npoMexyroqHofr ar-recra-
\r4u 14 coorBeTcTByeT 6annaM:

3aqe'r

Oueuxa 3aqreso He :aqleHo
Ea,r,rur 5 r- 100 0-50

3 OEPA3OBATEIbHbI E TEXHONO| I4 14

flpu u:yveHI4H AI4cqulJILiHbr 14cuoJrb3yercq MoAynbHo-pefiThHroBar cr4creMa orleHKrr 3HaHVi4
cryAeHroB. flpuueHeHl4e SopM H Me'roJtoB rrpoBeneHh fl 3aHfl-tvir npg H3yqe Hnn pd;nvr{Hbrx reM
Klpca npeAcraBneHo B ra6nHue.

].l9

nln
(Doprr,ta npoBeAeHr.rt

3aHgTt49
Bn4 ayguropHblx 3aHsrvir Bcero qacoB

IIercqun Jla6oparopHbre 3aHqrHq
1 Tpa4uquouHue Tensr 1 .2. 4- 5 Jl.p. J$ l- I.p. 4. Jl.p.7 l2 1.rcxt*12 1rra6y

2 llpo6,reuHbre i npo- Tevu 3, 6 4 (:rex)

5



6:remuo-
opueHTr4poBaHHbre

3 Pacqerssre JI.p.J,lb 5,II.p. Ns 6 4 (:ra6)

Irlroro 16 16 JZ

4 OUEHOTTHbIE CPEACTBA
I4cno:rr':yeMble olreHoqHbre cpeAcrBa rro y.re6Hofi AucrrnnrhHe [pe.4craBJreHbr B ra6luqe u

5 METOAT4KA 14 Kpr.tTEpr4r4 OTIEHKH KOMTTETEHUT{fi CTI/AEHTOB

5.

XPAHqTC,S HA

l\b
nln

Bn1 oqeuou lJbrx cpeAcrB Ha,ruque
G t-)

Ko,r-eo
KOMNI.

Bonpocur K 3aqer) + I

2 KoHrporsHsre 3anaHHr a,qr npoBe-teHhr reKyuer o peilrHHr-KoHTp()-1fl i 2
a
-) Kourpol uH ure 3aAaH Hr anfl trpoBeaeH Hq r4Tor-oBoro Defi ru H t.-KoHTDo,rt + I

A Bonpocur K 3arufiTe ,ra6oparopHsrx pa6ol I

BHII 1l HHOCTIT XOnrnereuuuil
Ne

nln
YpoeHlr cQopnruponaHHocrr{

KOMt|ETEHUI-|H

CoAepxarerbHoe onHca-

Hue ypoBHq

Pe:v,'rsrarsr o6vqeulrs

2 l 4

uayuHoil ocHoBe opfaHH30BblBalb

pe3)nbrarbl ceoei AeqrerbHocrn.

cnoil rpyA. oueHnBarb c 6o,ruuroil crefle-

BnaAerb HaBbrKaMH caMocroqre,ruuofi pa-

OK-6: Cnoco6Hocru na

Hbrc caMocToqTeJIbHocTh

6orsr

llopolonsrfi ypoBeHb Cnoco6eu noA pyKoBoA-
CTBOM I|penoAaBaTenq
perlarb 3a.1aqH e o6,racru
MexaHHKlr )KI4AKOCTH Vl

fa3a

Vnesue rroA pyKoBoAcrBoM rrpe[o-
AaBarenq peuarb 3?[.AIII4 IIO onperle-
rreHr4ro Qu:uuecrcux cBofrcTB xr4AKo-
cTefr 14 fa3oB. pe)KrrMoB TerreHrrt
)KHAKocrr.r. pacqery rpy6onpono4on.
HCCJTeAOBaHT4IO fr4ApaBnUqeCKOfO
yAapa

2 flpognnuyrsrfi yponeuu Yueer opraHH3oBbrBarb

cnofi rpya, o6pa6arsrnaru
rroJryqeHHbre pe3ynbTaTbl

H COBMeCTHO C flpenoAa-
BarereM Aenarb o6o6ute-
HVfl

Ynresue coBMecrHo c ilpeilo-
AaBaTeneM npoBoAI4Tb aHa!'rlr3 pe-
3ynbraroB llcc:reAoeaHrafi $u:nue-
crux ceoilcrB xunKocreii 14 fa3oB.
pe)Kr,rMoB TeqeHI,Iq )I(HAKOCTH, XapaK-
repr4crHK fHlpoyAapa, pacrreroB
rpy6onpoeo4oe

J Burcoxufr ypoBeHb Cnoco6eu caMocroslerb-
Ho opraHu3oesrears ceoil
TpyA 14 peua'rb AocTaToq-
HO CIr())KHbte HH)KeHepHbte

3aAaqfi

VnteHue caMocrolrerbHo aHarH:]Hpo-
Barb pe3ynbrarbr uccJre4onauufi t|u-
3I,IqecKHX csoficrs xraAxocrefi n ra-
3OB, peXr4MOB TeqeHurr Xr4IKOCTI4.
xapaKTeplrcrr4K fHlpoyAapa, pacqe-
lon T py6onpoBoAoB

oK-l0: vveHue Hc[oJ'rb3oBarb ocHoBHble 3aKoHbr ecrecrBeHHoHayqHbrx
Ha,rsHoil AetrenbHocrH, flpHMeHflIb t\reToilbl MareMalzgecKofo aHaJtA3A V
rlecKof o H 3KCnepH MeHTaI bHOf O hCC,'l ejlo BaH Hq

AlrcuurnnH n npo$eco.ro-
MOAenHpOBaHHq, TeOpeTH-

floporoasril ypoBeHb !eruoHcrpupyer yMeHHe

hcnonb30BaTb ocHoBHbre
3aKOHbr ecl'ecTBeHHoHa-
yr.rHbrx JlHcr{unJlhH npH
peueHulr 3aAaLl B o6,racrlr
MEXAHHKH )KH,IKOCTH V

fa3a

3uauHe 3aKoHoB flacKa,rq, coxpaHeHHt
fHepfHLr H KoIHLrecTBa BeUlecTBa

2 [Ipo4nuHyrsril yponeuu 3uaer H yMeer Hcnorb3o- 3uaune H yMeHHe noA pyKoBoAcrBoM
npenoAaBaTenq HclroJtb3oBaTb npr4

6
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BATb OCHOBHbIE 3AKOHbI

ec'Iecl'BeH HoHayLt H btx

AHcqHnJrhH, noA pyKo-
BOACTBOM npenOAaBaTeIC

yMeer frpoBolu4Tb reope-
THLTeCKHe U SKCtrepnMeH-

Tar.tbHbte HccJtenoBaHHt

peueHHH HH)KeHepHbrx 3aAaq 3aKoHbl
fiacxa,rs, coxpaHeH]rr 3Hepr-HH H Ko-
IHqECTBA BCIUCCTBA

J Bsrcoxnfi ypoBeHb Vueer npoBornrb reope-
THqecKHe H 3KCfrepHMeH-

TUUtbHble HccneAoBaHHq H

C II03HUHH OCHOBHbIX 3A-

KOHOB CCTCCTBCHHbIX

HayK aHilrrH3HpoBaTb t|o-
IVqeH Hbre De3vJt bt al'bl

Vneru caMocrorrenbHo perxarb 3ara-
r{H c Hcilorb3oBaHHeM 3aKoHoB flacrca-
nr, coxpaHeHur 3HepfHH H Koruqe-
cTBa BeluecTBa

tIK-18: YnaeHue o6ecnequgarb MoAeJrHpoBaHHe lexHuqecKHx o6r.,ercroe H TexHoJroruLlecKux upoues-
coB c l4cfloJlb3oBaHHeM CTaHIaprHbrx naKeroB H cpe-qcrB aBToMarH3HpoBaHHofo [poeKTHpoBaHHq"
rrpoBoAnTb 3KcrrepuMeHTbt no 3aAaHHblM MeroAHKaM c o6pa6orxofr a aualu:oM pe3vrbraroB
floporoesrfi ypoBeHb B,raAeel MeronaMH $rz:u-

qecKor-o MoAenHpoBaHhf
npocreiiLur.rx rHApaBnH-
qECKNX H NHCBMATHqE-

CKHX NOACHCTCM

VueHHe rroA pyKoBoAcrBoM npefloAa-
BaTeIs npoBoAt4Tb HccileAoBaHHfl tto
o[peAeneHHrc xapaKTepHcTnK ocHoB-
H br x f r4ApaBr'r HqecKHX conporu e,reHH fi

2 flpogenHyrsril yponeHu BraAeer MeroAaMH Teo-
peTUqecKHX 14 3KCneph-

MeHTarlbHbtx HccneAoBa-
Hufi , yueer o6pa6arurnar.r
IronyqeHHbre pe3ynbTaTbl

a noA pyKoBoAcTBOM

ilpenor:laBal'er'tq Bbtno,'r-

Hrlb Nltor'0BapHarrrusri.r
aHa-I H'l

VueuHe [poBoAHTb n o6o6ulars noA
pyKoBoAcrBoM rpenoAaBaTerq pe-
3ynbralbr HccreAoeaHrifi ocHoBHbrx
f HApaBn H qec KHX conporu e,leH 14 fi

-) Bsrcorcnil ypoBeHb Vueer pa'rpa6a lsrearu
MeTO/lHKH. ilpOBOAr.lrb

hccJreAoBaHr.rr r.r o6pa6a-
TbrBaTb nor'lyLteHHbre pe-
3VJlbTaTbl

Yuesne caMocroqrenbHo npoBoAr4Tb H

o6o6ulars pe3ynbrarbr r,rcc,reAoeaHHfi
ocHoBHbrx fltApaBnHqecKHX cot|po-
THBNEH},Iil

IIK-21: YMeHHe npuMeHrrrb cra
uznetuit MauHHocrpoeHHt

rAapTHbre MeToAbr pacLlera rpH npoeKTHpoBaHHH Aera,reil H y3noB

I floporonrrfi ypoBeHb Vneer peuarb 3aAaqn
o6nacru rHApocrarHKl.l
rr.{ApoAHHaMHKh

Burno,ruesue noA pyKoBoAcr-BoM
npenoAaBaTenfl pacqeToB t|o onpeAe-
JfeHulo ct4Jl AaBneHljfl HA nIOCKUe H

KpHBonhHeilHbre fioBepxHocru! or]pe-
AeneHfirc ocHoBHbrx [apaMeTpoB fHA-
paBIHLIeCKhX 14 ilHeBMaTI4L|eCKHX

vcrpofrcrB
a flpognr.rHyrurfi ypoeeu s B,'ra.'leer MeroAaMn vc-

c.;re.;logaHHi.r ctaulroHap-
Hl,lX H rlec fa(ltollapHblX
IlporleccoB

Butno,rHeuHe pacgeroB rHApaBJrHLre-
cKHX H nHeBMarHqecKHX ycrpoficrs fi
o6o6uleuue roA pyKoBoAcrBoM npe-
noAaBaTeIr noj|yqeHHbrx pe3yJr bTaToB

3 Burcoxr.ril ypoBeHb B,raAeel ocHoBaMH pac-
qeTOB fr4ApaBIilLlecKHX 14

NHCBMAT}ILIECKUX CHCTEM

CaMocroqreJlbHoe BbrrroJ'rHeHhe v aHa-
nH3 pe3ynbTaToB pacqeToB fl4ApaBnH-
qCCKHX H tIHCBMATHqECKUX tlONChCTCM



5.2 Merolr{Ka oueHmu lnaHufr. vnreuufrr| 
'HAH

lvl€H II HABbIKOB C'T\'JEHTOB
Pe:y,rsrarur o6yveHur Oueuo.rHsre cpeAcrBa

OK-6: Cnoco6Hocrb Ha HayqHofi ocuoee opraHuloBbrears ceofi rpyA, orreHuBarb c 6oluruofi creneHbr,o
caNtocroflTerbHocrn pe3ynbrarbr cnoeil 4errerbHocru, BnaAelb HaBbrKaMH caMocrorrelssofi pa6orsr
Yueune ttoA pyKoBoAcrBoM npenoAaBarerr peuarb 3aAaqu
no oflpeAereHnrc $n:NuecKlrx csoficre xu4rcocreil H r-a3oB.

perrtltMoB TeqeHul xHAKocrH, pacLrery rpy6onpoaogoe,
hccJreAoBaHHro fr4ApaBnHqecKofo yaapa

VcrHuril oIpoc, 3auura,ra6oparopusrx pa6or

Vvenue coBMecrHo c [penoAaBareJreM rrpoBoAuTb aHa-
J'IH3 pe3ynbraroB r{ccJre4onaHufi $n:uvecrcnx ceoficre
xH4XOCrefr h fa3oB, pexHMoB TeqeHHfl )KHAKOCTH, Xa-
paKTepHcruK rHApoyAapa. pacqet'oB rDv6onoosoloe

Vcrusrfi onpoc, 3aurHra na6oparopuurx pa6or

Yueuue caMocrorrerbHo aHzulnllupoBarb pe'lynbrarbl
HccneAoBaHufi QH:r.ruecrctrx ceoiic'r.B t{rHr,'lKocrefi u ra-
3OB, pe)KHMOB TeqeHHri I(HAKOC'IH. XapaK.r'ephcTHK t.Hil-
povAapa. pacqeroB rpy6on poso-ltre

Ycruurfi onpoc. 3aulHra,ra6oparopuurx pa6or

OK-10: YnaeHHe hcnonb3oBarb ocHoBHbre 3aKor{br ecrec.rBeHHoHayLrHbrx rr4cuHnJHH
uoi't neqre,'luHocrH, npflMeHqrb MeroAbt MareMarhqecKoro aHar'th3a H MoAeJtHpoBaHHq.
)KCnepH MeHTZUT bHOf O UCCneAOBaHUq

n npoQeccuoHarb-
TeopeTHqecKofo l..r

3uaHue 3aKoHoB llacrca,rq, coxpaHeHHfl 3HeprHH H Ko-
.ittiqecTBa BeluecTBa

Bonpocsr K 3arrery, 3auruTa ,ra6oparopHsrx
oa6or

3HaHue H yMeHHe noA pyKoBoAcrBoM npe[oAaBar.ent
r..rcrlo"qb3oBaTb npH peueHHH HH)KeHepHbtX 3aAag 3aKO-

uur [Iacrcairq, coxpaHeHuq 3HepruH H Ko,quqecrBa Beue-
CTBA

Bonpocsr K 3aqery. 3aulura la6oparopHurx
pa6or

Yuers caMocroqrenbHo peuarb 3aAaqu c ucnonb3oBa-
HHeM 3aKoHoe flacrcanq. coxpaHeHHs 3HeprHH H Kor.tH-
LIeCTBa BelUeCTBa

Bonpocsr K 3aqery. 3auIHTa ,ra6opa'ropHsrx
pa6o'r

IIK-18: Vuertue o6ecneqHsarb MoAenHpoBaHHe rexHHqecKHx o6r,exroe H TexHonofl.rrrecKHX npoueccoB c
HCIlor'lb3OBaHHeM cTaHAapTHblX naKe'lOB H cpeACTB aBToMaTH3HpOBaHHOfO npOeKTupOBaHHq, rIpOBOAttTb

lx.cllgpgMeHTbl tlo 3ailaHHbllvl l\,leIOJHKaN{ c o6pa6ornoii u aHzutr.r3oM pe3ynbTaToB
Yueuue noA pyKoBoAcrBoM rrperrollaBal'eJlr npoBolur.b
HCCneAOBaHHq nO O[peAe,[eH r4K) xapaKTepHc f l.l K OC HOB-

Hbrx f HApaBn HqecKHX conporu e,teuHil

3aulura .;ra6oparopHsrx pa6or. Bonpocl,r n :a-
LICTV

Vnesne npoBoAurb r.r o6o6utarb noA pvKoBoilcrBoM
npenoAaBarerr pe3ynbrarbt HccJteAosaHHri ocHoBHbtx
rHApaBn HqecKHX cotrporuueuuil

3autr.rra la6oparopnsrx pa6or. Bonpocsl r :a-
qery

YueHue caMocroflTenbHo npoBoAHTb H o6o6u1ars pe-
3yJIbTarbt IaccreAogaH[.til ocHoBHbrx fHApaBnHr]ecKHX
COIIDOTHE,'ICHHfr

3aulrara na6oparopHux pa6or. Bonpocsr x ra-
LteTy

fIK-21 : Vnaenue npnMeHqrb
,rufr uauluHocrpoeHHq

cTaHAapTHbre MeToAbt pacqeTa npH [poeKTHpoBaHHH AeTaneH H y3JlOB H3Ae-

Burno,ruesne troA pyKoBoAcrBoM npenoAaBareJtq pacqe-
TOB nO OnpeAeneHHrc cfiJl AaBIeHHq Ha nJIOCKUe H KpH-
so"rHHeilHure iloBepxHocru, onpeAeneHHro ocHoBHbrx
napaMeTpoB fHApaBnuLtecKHX H nHeBMaIHqecKHX
ycrpoicrs

Bonpocsr K 3aLrery, KoHTponbHbre pa6orbr,

BstnorHegne pacqerots rHApaBnuqecKr\ r.t nteBMara-
qecKux ycrpofrcre u o6o6uleuhe no,,( p)iKoBollcr,BoM
npe[oAaBaTer'tq nonyqeH H blx pe3yJr b.f4TOB

Borrpocsr K 3aqery, KoHTponbHL,re pa6orbt,

LaMOCTOrTeJ.tbHoe BblnonHeHHe 14 aHaJtv3 pe3vnbTa-r.oB
pacLreToB ft4ApaBnHqecKHX H [HeBMa.IHLreCKl.tX nOACH-
CTCN,I

Bonpocsr K 3aqery. r(oH'rponbHbre pa6orbr.



5.3 Kpureprr orreHKu,ra6opalopHl,rx pa6or

Cry.ueur o6q:aH caMocrorrerbHo B noJrHoM o6r,eve Bbrfro,rrHaTb ,ra6oparopuue pa6orbr co-
rJracHo yue6Hofi pa6ouefr rpofpaMMe.

3alauue ua pa6oru BbrAaer ne4yu1ui1 jaHrrvfl npenoAaBarenb.
3a npucyrcrBr.re Ha,ra6oparopHofi pa6ore Haqr4crqer.cq 1 6aJrrr.

flo pe:y,rtraraM BbrnoJIHeHHr pa6or cryAeHr o6qsaH orfopvHlr orrrer no ,ra6oparopnofi pa-
6ore s coorBercrBuu c AeficrBylorur4MH n VHueepchrere'rpe6onauu.qMH no oQoplaneurEru orqeroB.

Orcyrcreue orr{era qBrqerct lpr.rurlHofi He AorrycKa K 3aunTe na6oparopHofi pa6ortr.
3a sa:ruqze npaBunbHo o$opuneHuoro orqera HaLrHc,l{ercq 1 6a'r,'r.
3autura orrlera npoBoAl4Tct ycrHo, rryreM orBeroB Ha KoHTponbHbre Bonpocbr K pa6ore n 4e-

MoHcrpaunr.r HaBbrKoB. nonyqeHHbrx nph BbrrroJrHeHr.ru paOoru.
flprl :au1ule ,ra6oparopuoii pa6orsr clyAeHr HMeel rpaBo rroJrb:JoBafbcq co6creeHHopyqHo

o$opv,reHu brM orqeroM.
flpu orcyrcrBl4u orBeroB Ha 3aAaHHbte ilpe[oAaBale.JreM Bonpocbr orqer He 3acqr4TblBaercr r.r

6arlsr He BbrcraBJrgruTcs.

flpanu:rtulte orBe'rbl oLleuHBaK)rcr cor)racHO oueHOrtHbrM ypoBHrna crlopnupoBaHHocrn KoM-
treresuufi ilo r.{3yqaeMoil reve.

Ha,ruque o6uero npeAcraB.rleHr4r no H'iyt1xar,l" TeMa'rHKe orreHnBaercq e I 6a,r:r.
CyrranrapHaq oI{eHKa 3a cAaBaeMyro :ia6oparopHyo pa6ory Haqr4ci.rqercq B coorBercrBr4r4 c

npeAcTaBneHHbrM 14 Kpr,rTepr.rqM 14.

5.4 Kpurepuu oueHKH 3aqera

3aqer cAaercq n ycrHofi Sopve corJracHo c[ucKy BonpocoB K 3aqery rro nucur4rrJrr]He. 3aAaHne
oQopu:reno B BuAe 6u,rera, coAepir(auefo ABa Borrpoca. Ha :rane ou6opa cryAeHr He 3Haer coAep-
xaHI'Iq 6nlera. flpu :HaHall MarepHana colnacHo or-leHoqHbtM KpurepuqM. cryAeHr rronyqael' orleH-
Ky (3artreHo>. flpr.r orcyrcrBaH AocraroqHbrx :sasnil cryAerir nonyqaer orleHKy (He 3aqreHo).

6 METOAI4II EC KI4 E P EKO M E HAAUI{ 14 tl O Opf AH 14 3AUI4I{ I4 BbI IOJI H E H I,IIO
cAMocrogTEr'I h HOIZ PAEor bI cryAE HTo B n o y q EEHoII AI4cUI4TIJII4HE

CaNtocroqreJ'IbHat pa6o'ra cryllcru'oB (CIPC) HarrpaBneHa Ha 3aKperrJreHHe u yr:ry6reHrEe
ocBoeHnq yve6Horo Marepuara, pa3Bnrne npaKTHqecKHX yMeHHii. CPC BKJrroqae'r cneAyrculr4e Bullbr
caMocrorre:rr,nofi pa6orlr cryAeHroB:

- rronforoBKa K ayAr.rropHbrM (,ra6oparopHlrnr) :aHrrulu;
- peueHr.re 3aAaq H yrrpaxHeuuii no o6pa:qy;
- pa6ora c MarepualraMIa Kypca, tsbrHeceHHbrMr4 Ha caMocroqreJrbHoe r43yqeHr.re;

- [oAroToBKa K 3ar{eTy.
KoHrpo,rs caMocroqre,rsHoit pa6orrr c'ryAeHToB ocyuecrBnqercq npr4 rrpoBepKe KoH-

rponbHblx pa6or,3alr-u{re orr{eroB no la6oparopHL,rM pa6orav, oueHKe npaBu.tlbHocrr4 orBeroB B

xoAe cAaqH 3arIeTa.

KpurepurrraH oIreHKIt pe:lynbraroB caMocroqre.lrsoii pa6orsr cryneHTa rrBJrqK)Tcr:
. ypoBeHb ycBoeHHq yve6uoro Mat.epuarIa:

' yMeHlIe I4CIIOJlb3OBarb reoperHr{ecKr4e 3rraHHs npH peueH:]1l1| 3aLAq rro MexaHHKe xr{AKocrH H

fa3a:
. o6ocuogaHHocrb H qerKocrb u3Jro)KeHHq orBe'ra:
. cQopvupoBaHHbre Kor\rrrcreHrll.rn s coorBercrBt{H c uenqMu v 3ailaqawl H3yqeHnrr JIHcuH-

TUIHHbI.



7 yr{E6HO-METOAI4tIECKOE Vt 14HOOPMAU14OHHOE OEECIIET{EHI4E
yrrEEHorZ Au cqu rrJu4H bl

7. I OcHosHaq,'rurepar.vpa

Nc

nln Bu6,r norpa$HqecKoe o[r HcaH He I-pnS
Ko,r-o

3K3eM[l!.t.

fn4pan,ruxa: yve6unrc: e 2 r. T. I : OcHossr MexaHH-
KH )KHAKocreil H ra:os I 8.VI. heaHoe [a ap.]. M. :

Arca4evur, 2012., 192 c. - (Ear<a,raepuar).

,l{on. VMO AM s xaqecrse
vqe6uHKa A!'rr cryAeHToB By3oB

lt

2 Lllefinarc, A. A. fraapaBrHKa H fHAporHeBMonpHBolt :

Yqe6. noco6ne. t{.1. Ocnoeur MexaHhKH )Kr4J{KocrH H

ruta.2-e H3A., repepa6. r.r .qon. - M.: MfHy. 2003. -
192 c.

Pex. uayu.-ueroA. coBeroM no
I'hApaB,rHKe MO PO

ll

3 f ugpau u rca, f HApoMaru H H L,r h rr.lApon HeBMonpH BoA
Yqe6. noco6ue A,'rr By3oB / fioa pea. C. [1. CreorHa.
3-e u:rg., crep. - M. : ArcaAenrns.2007. 336 c.

,f,on. YMO ey:oe P@ no o6pa-
30BaHHru n o6,r.rpaHc-nopr. Ma-

wvH v'rpaHcnopT.-TexHoJlof .

KOMfIICKCOB

)t.l

/1 fn4pan,rnxa B MauHHoclpoeHun: yue6unx: e2V.l
A.f. CxrlprnaA3e. B.H. tr4eaHoe. B.H. Kapeee Ira ap.l
- Craprrfi Ocrco,r: l'tl't. 201 I . Ll. I . 392 c.

flonyureHo YMO PO no aBro-
MaTU3aUHH Marrl HHOCTpOeHHfl

l0

5 fngpas,ruxa B MauuHoc'r'poeuHH: y,vc6Hnrc: s 2 V.l
A.l-. CxuprnaA3e, 8.14. 14eaHoe. B.FI. Kapeee Iu ap.l
- Crapsril Ocxo,r: THT, 201 | . - q.2. ,196 c.

lorryureHo YMO PO no aBro-
MaTH3atlH H MatllH HOCTpOeHHq

l0

7 .2 [ono tHuTerbHaq !'rrrreparypa

J\I
nln B u6,r r.rorpaQHqec Koe on HcaH He t'prS Ko,r-eo

lK3eMIl"||
I HurcHrlru, O. @. fu4paslurca H ruAponHeBMo-

npHBoA : yve6. noco6ue Arq By3oB / O. {D. Hnxrl-
ruH. - M. : l4:A-eo MfTy au. H. 3. EaynaaHa.
2010. 414 c.

[on. VMO e o6,,]. rpaHcnoprHbrx
MatllHH H TpaHCn.-TeXHOJ'IOfHrl. KOM-

nreKcoB a xau. yve6. noco6Hq A,rs
CTVN. BV3OB

)n

a CnpanouHoe noco6ue no fHApaBnHKe, fHApoMa
UHHaM H fHAponpHBoAaM / tl.M. BnrrsHep. .f.T
Koea,tesa, E.B. Hexpacos H ,rlp. , Mnncx
Bsrur.rurc.. 1985. - 382 c.

Ee'; rpH$a 33

3 Merpeee,ru. B. t{. CSopHHK :laAaq no Kypcv r14A

paBxHKH c peueHnrMr.r : yve6. noco6ne / B. ll
Merpene,ru. - M. : Burcur. ux., 2007. 192 c.: un

[ie: rpaQa 5

1 fn4paa,ruxa H rnAponHeBMonphBoA. 3agavHux :

yre6. noco6He Anr syron / IO. A. Be-neuxon [n
,rp.] : floa pea. tO. A. Ee,reuxosa. - M. : i)rcaneH.
2009. - 286 c.

.[on. YMO sy:on PO no o6pa:oea-
Hr4K) B o6"n. rpaucnopr. MarxHH H

TpaHcr ropT.-TexHoJtof . KoMrrJteKcoB

5

5 fngpanrrnxa. ruApoMauHHbr H nrAporIpl..tBoAbr
Yqe6Hurc Arr MauHHocrpoHTenbHurx ny:oe / T.M
Earura, C.C.Pyauen, B.E. HexpacoB H Ap. - M.
MauruuocrpoeHue, 1982. - 423 c.

lon. M-nou Bbtcrx. H cpeA.-cneu
o6pa:onaHuq CCCP

308

6 MeAeeAee, B.@. fnapaBJlnKa u fuApaBnnqecKile
MaIilHHbr: yve6.noco6r.re / B.O. MeAee1ee.
Mnucx : Buru.rux.. 1998.-31 I c.

/{on.uuu-eou o6pa:osaHHr H HayKH
PB n xau.yve6. noco6nq Anq cryA.

HH)K.-TexH. cneu.BY3oe

100

1 Ky4nuoe, A. A. TexHnqecrar frlllpor\4c\aHHKa :

yve6. noco6ue I A. A. K1;luuoe. - M. : Maruurro-
crpoeHue, 2008. - 368 c.

!on. VMO no o6pa:oeaHnrcr e o6r.
')HCpl e'I'HKn U 3neKTpOl'eXHHKH

2

10



8 Cazauoz, Vl. Vl. fnApas,rHrca. Koucnercr ,rexuuil
yue6. noco6ue Anq ny:oe i V.V. Cazanoe. - M. :

MfTy "CraHKHH" : .fluyc-K, 2005. - 192c. - (Tex-
Honofnq , obopyrronaHue H aBToMat'H:lauur Nta-

urHHoqrp. rrpoH3BorlcrB).

lonyuleuo YMO ny:on no o6pa:o-
BaHHro e o6,racrn aBToMarH3HpoBaH-

HO|O MalxHHOCTpOeHHt

3

I Cxupua4:e, A. I'. Jla6opa'roprrurii npaxruxyrv
no Kypcy "fu4paalurca" : yve6. nocoSnc / A. f.
Cxupr,ra4:e, M. M. Kopo,ru, fI. A. lanur4cuxo.
2-e uzg. nepepa6. H Aorr. - M. : Carypu-C, 2005. -
64 c.

!,onyute uo V.ie6uo-N{eroAHqecKHM
noco6nen no o6pa:onaHhrc e o6ra-

cl h aBroMal'H3Hp. MaruHHo-cTpoeHnrr
(yMo AM)

2

t0 Yxr.rH. B. B. fu4pan,ruvecKue MarrHHsr. Hacocsr.
BeHTHnrTOpbr, KoMnpeccopbr H fHAponpHBoA :

yue6. noco6ve Anfl ey:oe / E. B. YxnH. - M. : Oo-
pyu : HHQpa-M, 201 l. - 320 c.

Perc. YMO ey:os PcD no o6pa:ona-
HHr-o B o6Lr. crponrenbcrBa B KaLre-

c'ree yve6. rroco6Hq Anq cryAeHToB
BV3OB

lt VxuH. E. B. fu4pan,rr.rrca : yve6. noco6ue / B. B.
Vxus. - M. : Oopyu : I,luQpa-M, 2010. - 464 c.

Per<. YMO P@ no o6pa:oeaHHo e

o6r. crpoure,rbcrBa e rauecree yue6.
noco6us anr crva. Bv3oB

20

t2 CraHoqHsre fnApaBnilqecKne cncreMsr : yve6. no-
co6ue Anr By3oB / A. f. CrHp'r'LraAre In ,rp.l. - 2-e
H34.. [epepa6. n,1orr. Crapr,rii Ocro:r :'l'Hl'.
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7.4 flepeueHb HarJIflAHbrx H Apyrux uoco6uii, MeroAnqecKlrx peKoMeHAaqufi rro [poBeAe-
uluo yue6nbrx 3aHflTrrfi, a rarcxe MeroAuqecKrrx MarepuaJroB K r.rcrroJrb3yeMbrM n yvebnou
[poqecce TexHr.rqecKrrM cpeAcTBaM

7.4. I MeroAr{qecKrre peKoMeHAaIIHr.r
1 Mpouer< B.I4. OzsuqecKrre csoficrsa xu4xocrefi Lr fa3oB. Mero4uuecKlre yKa3asus.- Mo-

rr.rJreB: Benopyc.-Poc. yH-r, 2011. - l0 c. (Ha xaSe4pe 10 sxs. + 3neKrp.BapIaanr).
2 Mpovex B.IrI. fuapaBJrr.rKa. MexaHura xr.rAKocrr4 v ra3a. MeroAu'recKr4e yKa3aHr4q K BbI-

rroJrHeHr4ro na6oparopuux pa6or An.f, cryAeHroB TexHrrqecKr.rx cleuuanbHocrefi 4uenuofi u sao'{Hofi

Qop'ur o6yueuur. - Moru.ree : Be.iropyc.-Poc. yH-r, 2011. - 46 c. (Ha r<a$. 50 or<s. + 3neKrp. nap-r).
3 Mpouex B.14., Mpo.rer T.B. fu4porraarur{Hbr r.r fr{Aponpr.rBoArr. MeroAprr{ecKr.re yKa3aH[q K

BbrrroJrHeHrto la6oparopHblx pa6or Anfl cryAeHToB TexHr.rqecKr{x cneul4arrbHocrefi AHeeHofi I,I 3aor{-
Hofi Soprra o6yveuur. - Moruree : Benopyc.-Poc. yu-r, 2010. - 44 c. (na na$. 50 srg. + 3neKrp. Bap-
r).

7 .4.2 fharcarbr, MyJrbruu eAuilnbre rrp e3 eHTaqrru
flpu npo neAeH H H zau sruit Hcrronb3 yrorct rrnaKarbl :

- @usuqecKue csoficrBa xrrAKocrefr. v. fa3oB (reua 2);

- fugpocrarurrecKoe AaBneHIre u ero csoficrna (rerr,ra 3);

- Onpe4e:reHrre cr4Jrbr AaBneHr4fl Ha rrJrocKue r.r Kpr.rBonr{Hefiusre noBepxHocru (revra 3);

-Halopuar u rrbe3oMerpuqecKas rrLrHLrr4 rpy6onponoAa ilepeMeHHofo ceqeHlr.s (renaa 4);

- BuArt LI xapaKTepI,IcrLIKH MecrHbIX colporlrBneurafi (rerrla 4);

- A:rropurMbr onpeAe reHnfl. xoorf Suquerrra fr{ApaBJII,IqecKoro rpeHlrs (reua 4);

-l4creqesue xrrAKocrll qepe3 Ma,Toe orBepcrl{e s rourofi creHKe (Teua 4);

- K:raccr.r rf r.rKarlus fuApaBnurlecKlrx HacocoB (Teua 6).
flo lerquoHHbrM 3aH.f,TuqM noAforoBtreHE'I Mynbrurr.reAuftHsIe npe3eHTaIII4Ir:

-fu4pocrarura (reva 3);

- tr4 croqs ur v fiv I at:afl rl4Apo nplr Bo4o n (rerrl a 6).

8 MATEPI,IAJIbHO.TEXHI4TIECKOE OFECTIEqEHI,IE YTIEEHOfr
AI,ICUUIIJIIIHbI

MarepualrHo-TexHur{ecKoe o6ecneqesr{e Ar4cur{[nl{Hbl coAepxllTct B tracilopre la6oparopuu
<f u4pauuKa), per. HoMep l',lb llyIl-4. 23 9 -08 I | - | 4.

12


