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1. IIENI,I OCBOEH'I.'I AIICqIITIJIIIHbI

IJe.lnnru ocBoeHr.rrr arrcuurrJruHr,r <Haaexgocrr opIxHeBbIX gaurare,reii> flBrterct:

. O3HA(OMNEHI{E CTYAEHTOB C OCHOBHT'IMI.i TIOHSTH'IMH I,I MCTOAAMH TEOP'I HAAEXHOCTU;

o dropr,rupoaauHe HayqHo o6ocHoBaHHoro noaxo^qa r orr6opy ocHoBHbrx noxa3arenefi Ha-

,IIE)KHOCTHI

. o6yqegr.ie yMggllqM o6ecnequrs rpe6yeurre KaqecrBeHHbre pe3ynbrarl'I npu fipoeKrlrpo-

BaHI,II4 ABI4IaTenefi c aaAaHHbIMI,I IIoKa3aTe,'I'MI-,I HaAexHocT'I ;

. HayqtiTb npaBltnbHo aHaJlu3r.IpoBarb nojrrreHHbre pe3ynbrarbr HcnbrraHl4ii a est6upail

onrHMa;rbH[,re Bapr.raHT!,r r]o Br,r6paHHr,rM ttprlrepnqMl

. BOCrIUTaHI.ilt OTBeTCTB9HHOCTI.i 3a npaBr.iJlbHoe H paqr{OHarlbHoe OQOpMneHIrg pe3ynbra-

roB paci{era AonfoBeqHocr}.r KoHcTpyKrlt4rr.

3aAaqa aucunn"runur:
. o3Har(oMr{Tb cry,qeHToB c MeroaaMlt reoplla HaaexHocru s o6racru f Heprerr-rrrecxoT'o

MalIIIt HOCTpOeH].It;

. o6y.rrirr, cryAeHToB ocHoBorrorararorlr4M 3aKoHoMepHocrqM o6pa6orKr.i pe3ynbraloB

HcnLITaHIiIl Ha Ha.qexHocrl' B 3HepferHqecKoM Malrr.iHocrpoeHHLr;

. c$opMripoBarb HaBbrxrz sau6oree onrrzMaJ'rbHoro Meroaa npoeKrupoBaHr4s aeraneii rro

orr6panurlv Kprrepr.iqM;

. c4)opMnpoBarb y cryaeHroB HaBbrxr.r H )a4eHuq no opfaHr43auHa npoBereHlrfl o6pa6olxn

pe3ynbraroB acnrrranlrfi, KaK B rrpoqecce o6yueunr, TaK I.r B npon3Bol{crBeHHhrx yciro-

BHflX.

2. MECTO AI{CUUTIJIIIHbI B CTPYKTYPE OTIOII BO

!,rcunn,ruHa ,.Halexnocrs nopuHeBbrx ,4eHrare,refi,, oTHocHrcr x sapraraeuoil vatru

ar.rcrrr4[Jrr4H (rnloayrefi), ycraHaBnrrBaeMbrx By3oM, 6:roxa I crpyrrypbr nporpaiuMbr Marr4crpary-

pbr.

Bapnaruonar qacrE, Aaer Bo3MoxHocrb pacurr.rpeHfiq u yr:ry6reHllr :naHufi, yrrleuuii.

HatssrKoB H xoNanereHuuii, oflpe.qenqeMbrx coaepxaHr4eM 6asossrx (o6r:arelsur,x) .qHcrl]rnnrlH

(uoayrefi), no3Borqer cryAeHTy nonyqr.irb yr,ry6:reHHrre 3HaHHrr, HaBbrKH H KoMflereHrlr{ri /liur

ycneunofi lpo$eccuona,rsnoil 4errelsnocru u:ru o6yuenz{ B acnrrpaHrype.

[:u ycneurroro ].r3yqeHus Kypca cryaeHTbr AonxHbr 6r,ns :iraxour,r c ocHoBHLTMH rro-

ro)i(eHlrgMl4 cneAyroullrx Aucrrunnr{H: <<Teoperuuecxar MexaHuKa) (pasle,Tsr: ycnoB[s paBrro-

Becr.rs, .[]rHaM]IKa cl.rcreru), <Mexatruxa Marepr{aJroB lr roucrpyrquiil (pa:ae,lu: HanprxeHHoe H

lecfopvupoaauuoe cocrotHLe, I JraBHbre HanptxeHus, pacqerbr Ha rrpolrHocrb npr.r o.[Hoocr{oM u

cirolr(HoM Halpr)KeuHbrx cocrolnulx), <Marevaruxa> (pa:ue,rlr: 5nrlrlepeuqlrpor aHve vH-

rerpupoBaHr4e, 4raQ@epenqua,rlHbre ypaBHeHr.iq! Marpurlbr, prgr,r, arrre6pa), <9ucleuHr,le ve ro-

abr pacqera B 3HepfoMa[rl4uocrpoeHl.Iti) (par2enu: atru6 touxr.rx rr:racr].rHor(, Meror cerox, rro-

Hqrr4e o BapHarIHoHHlrx MeroAax pacr{era, Meroa KoHer{Hbrx o:revenroo), uriQopvarnxu (r.rc-

roJIL3oBaHLIe craH.qaprHbrx nporpaMM Microsoft Of-fice Excel ra 4p.) <Teopur pa6o.rr.rx flpoqec-

coB rloptuHeBblx geurareneil>, <[l.rHavuxa Asuralereii)), <Xlrv uo'rolorzr>, <<Koucrpyupota-

niae ,aeHfarerei)).



!ucqnnruna (HaAe)fiHocrb rIoptrlHeBbrx 4nurate:refil ,{aer cl.yaeHTaM flpe,qct aBxeHEe o

MeroAax opfaHH3aI{I4I.i 14 [poBeaeHut pacr{erHbrx tr cc,te.qoeaHr4fi. lll loul.r*ranut rosB.JreHrTt

norpeuHocru npra nrr6ope pacverHoii Moaenr.r cr),AeHt-br aoJrxHbr BcrroMHHTL cBe.qeHr.rl o pa3-

terax MexaHHKH TBepaofo leoopMhpyeMofo Tena.

Marepuzut rucunnJIIlH npo4)eccuoHan6Hofo TIHKJIa no:lBoJrrgT cryleHTaM o6ocHoBaHrro

Ha3HaqHTb r-i3MepreMbre napaMerpbr lr rloKa3arerr{, a nonyqeHHr,re 3HaHr.rr I]o r.iHc]opvarnxc -.
rlpaBunbHo o6pa6orarb pe3yn6Tarbr 3KcnepuMeHTaJrT,Hr,rx uccneAoBaHl.rii c nol,roulrrc npxKJla.l-

Hbrx [porpaMM sa |I3BM.

fll'tcqunluHa <Ha4eNuocrr noplrlHgBbrx aBurare-teil) sBrrrserct rrepaoii uact lro c u:y-
qel{HH oorqeHayqHoro rlHKIa.4r-rcuHnJ'II.tH u 3aKIaIbrBaeT ocHoBbt /urr Bbrno.rrHeHLr Hayr{H6tx

Hcc"'reAoBaHHLt rpu rroAroroBKe llaracrepcrofi lricceprarlHH.

3. KOMTIETEHIIUU OEYqAIOIIEIOC'I, OOPMI{P YEMI,IE B PE3YJTI'TATE
OCBOEHIIII AI,ICqTIIJII,IHI,I (MOAYN')

flpoqecc I43yr{eHI.ll al{cq}inJlIJHL'I HanpaBneH na dropnar.rponaHue cneryrorqnx KoMTrereH-

qrlii:

. cuoco6Hocrbro LIcnorb3oBarl coBpeMenHbre rexHoJlofuH npoexTupoBaHr.iq ltjtrr papa-
6orxz ronxypenrocloco6Hl'IX rHeprerHqecKHX ycraHoBoK c nporpeccr4 BHr,rMu noKa3are.rJr-

r,ru xavecrea (lIK-3);

r cnoco6nocrr,ro }lcrroJrb3oBarb 3HaHLIg reoperl.iqecKr.rx u 3KcrrepuMeHTajlbHbrx MeroiloB

HayqHbrx I{ccneloBaHLri, pxHIIHnoB opfaHH3arIHr.t HayqHo-HccJrer(oBarerbcKoil Aerre:rrHo_
cru (lII(-4);
a

B pesy:rr,rare H3yqeHu.r rucLtulJ.rHHbr cryAeHr ao,'rxeH:

3HAmb:

. ocHoBHbre coBpeN,reHHbre rexHorrorralr g,u pa:pa60rru KolrKypeHroc[oco6nrx luep-
feTHrIecKI-lx ycTaHoBol( c npofpeccl4BHbrMH [oKa3aTeJ'If Mr.r KaqecTBa B 3HepfeTr.{qe-

cKoM MarrrlzHocrpoeHl.{8, a raKxe cMexHbrx o6nacreii HayKr.{ 14 Te\HxKH, lepel0eoii
oreqecrseuHr,rii a :apy6eNntrfi uayvnrrii onsn n npo<feccv oHanr,Hoft ccfepe ger_

TEJIbHOCTI4:

' ocHoBLI TeOpeTHqeCKfiX H 3KCnepr4MgHTa[bHbrX MerO,{oB HayqHbIX nccreaoBaH}]ii,
npr.iHrll{rroB opraHr.T3aIIuu Hay.rHo_uccjtelosare,r scKoii .,1e 9.re,-ThHocrr.i B tHeprerr.lqe_
oKoM MalnHHOCTpOeHIT14;

y.vemb;

. BblrroJrHrrrb npoeKTupoBaHue KoHKypeHTocrroco6Hstr SHepret.HqecKHX l.c.raHoBoK c
rrpofpecclzBHbrMI4 rroKa3aTerrMu r{aqecTBa;

. ficnoJrb3oBaTb 3HaHHq TeopeTrariecKHx Li 3KorrephMeHTalbHbrx MerojloB Ha),.r{Hr,lx nc-
cne.[oBaHufi:

G.qddemb:

r o6ocHoer'IBarb KoHKperHbIe rexHuqecxl{e perxeHr.rr rrpn co3AaHr.ru o6terror :ncpr.e-
Tr.iqecKof o MarxuHocTDoeHus:



. HONONb3OBATb 3HAH[q TCOPCTUTIECKIZX H 3KCTICPI]MCHTAJIbHbIX MCTOAOB HAYT]HI,IX IiC.

cneAoBaHr4ii npogKrr{poBaHr4r KoHKypeHTocnoco6Hbrx 3HepferuqecKux ycTaHoBoK c

IIDOf DECCI4BHbIMI{ NOK43ATCJIgMI,I KAqECTBA.

4. CTPYKTYPA I,{ COAEPXAHIIE AIICIII4TIJTI{HbI (MOAYJIS)

O6rqa-* rpygoelrKocrr, Ar{culrrrJranbr cocraBrqer 5 gaqerHrx eAl.rnnq, 180 .{acoe.

4.r. 06. 1. Ubueo6paloBarerbHbre MoAyJru AHcuun,qr.rHbr

,\!
n/n

Pa:aer (reva)
,quc ur.tI]Jr r,rr I r,!

5

O

BurLr yqe6rioii pa6o'r'r,r, ak.r'r k)rrat
caMocrorTejrbllym pa6ory cryner F

ToB r rpy,toeMKocrL (B qacax)

O6tev
yqe6rrct
pa6orL,r.

c np!{Me-
IIeHneIl

xrrTepaK-

TA BIII,I\
METOIOB

(B qacax

/ ,rn)

OopMr,r re!iy-
ulefo kolupolrt
ycneBaevocTl.l

QopMa npoMe-
xyroqHoir
atTcctaqu ttts-:

2 l .l ) 6 '7 8 9 IO l2

I OcHoeHlre rou.rrrlzr rl TepMI.IHbIJ

npxMeHreMbre [pu pacr{eTe Ha,{ex-
Hocrli nopulHeBbIX IBt{raTeJlei.
06utue ronrrlrr. floKa3are,ru 6e3-
oTKa3HOCTh, IOJI|O Be q HOCTr,r! pe-
MOHTOnpIlIO.[HOCTrl ri COXpaHTeMO-

cTt{.

3 2 4

1 KoMn,'IeKcHble noKa3areJrx Haaex-
Hocru. Bblbop KpHTepr{eB orKa3oB r.i

npe.(ejrbHbrx cocrorH{i. BepotrHo-
cTHble pacnpeaereHxr, ucrrojlb3ye-
N,lbte npt{ aHajru3e r.r paclleTe Ha-

.[exHocrr'r.

3 3-4 2 4 3/50

l-lapyurenue pa6orocroco6socrr.i

llBC. flparrnu napyueuur pa6o-
roctoco6Hoctu. Tperue u cua:ra
rIoBepxHocrefi. BHIbr ri rIeprioar,r
x3Harrrr.rBaHl-rt. XapaKTepHbre orxa-
361 3reMeHroB KoHcrpyruuH .[BC.

3 5-6 2 4 3/50

4 Hcruraune qnNraterei Ha Ha,[ex-
Hocrb. BuA6r l,r Merolbr r-lcft,traHl,lii.
Odxarra (nprzpa6orxa) ,(BC. Yc-
KOpeHHbre ricrrbrTaHr4t. IIpeaejleHrie
fi3Hoca u AoJrroBequocrn ,4BC no
pe3y;IbTaTaM ucnrrranuf

3
'7 -8 2 4 3/50 PeiirxHr-

KoHTponb N9l

5 AHarx3 hHQopMaur.tI-t o HaAexHo-
crn. Cacreua c6opa lrnSopuaurzu o
HaaexHocrr.{ u ee o6pa6orxa.
3axonrr pacnpeae,reHr,rr orxtBoB
(aK cryqaiiHbrx Be,'u,r.t rlH. fpaQuqe-
cKni Mero,[ oIIpeAeJIeHfit oueHoK
llapaMeTpoB pac[pe.4eleHI-ir.

3 9-10 2 4 ii 50

6 flpoaepxa cor,racna orbrrHoro pac-
npeAeJreHrir c reopeta.recrulr. On-
peneJIeHHe aoBepuTeJIbHbrx fpaHIzu.

3 ll-12 2 4 3/50 PeiiTrHf-
Ko Hr"pon b ,\-92

7 O6ecre,reHr,Ie HalexHocru B rrpo-
,t3BoacrBe. Cacreltu ynpar,reHltr
HaAexHocrbro. Koucrpyxrnrurre
rveroAtt o6ecreqeul-tt HaAexHocrtt.

3 l3-t4 2 4 2/30

8 TexNo.rtornqecxrze uetoru o6ecne-
qeHtflI HaaexHocrtl, B,rmHue pae-

3 l5-16 2 4 i/5 0



nr.rriHbrx oa(TopoB Ha HaaexHocTb

,{BC. B,rulnue pexunoa pa6oru
aBrrarerrr. B,rr,trHr,te reruosoro
cocrotHnr. B,trlnue 4opoNnrrx r
Kn !i M arr'j L{ ec Ku x ycroguii. B,rurnne
3KCIIIyaTaUUOHHbtX MaTepIIaJrOB.

9 "fexHr{qecxoe o6cryxrrBaHue lt Ha-

,[e)KHocrb. Texnu.recroe ,{uarno-
crr.rpoBaHr.Ie ABC. Pelronr z na-

,qexHocrb. flporHo3r.rpoBanrze Ha-

aexHocrri. Onpeae,'reHl,Ie [orpe6-
HOCTH B 3anacHbtX qaCTtX.

3 l7-18 2 4 2t30 PeiiTUHr-
xoxrporr Nl3

Bcefo 3a ceMecro l8 36 90 25/46.3 )Kr. r36

5. OEPA3OBATEJ'IbHITIE TEXHOJ'IO| I4LI
OFPA3OBATEJII,HbIE TEXHOJIOTI4II, ITCTIO JII,3YEMbIE

[P[I II3YTIEHVil4 NIIC\\ITIJI}IIJbI
C qemro $opr'.lupoeanar s pa3BurLrs. flpoQecc]ioHarbHbrx HaBbrKoB y cryaeHroB rrpu npo-

BeAeHr{r{ neKur4fi r{ lpaKTr.iqecK]rx 3aIjfl'tufr! a ra(xe npv pyxoBoAcrBe caMocToqTerL,Hoi pa6o-
Toii pl-lMet{glo'rcfi cneAyroulHe o6pa3oBarenr,H bre rex Hojrof u a.

flepea Haua,rov xa)rqqofi nexqrrl{ neKTop HarroMuHaer cryAeHl aM o rex Bofipocax! xoropbre
6sr;ru paccl,rolpeur,r Ha npeabrayrqux 3aHrrrr{rx (,lexqulx 14 lpaKruqecxux 3aHrrr,rsx), a nocjrc
3't'of o cTaBLlM nepeA ayar4Toplje 3aaaw, KoTopbre cJrcayer pelxuTb.

flpu npoeegenalr rrpaKrr.{qecK}ix 3aHflrwh r4crtorrb3ylorcq MoAynbHoe 06yqeHn9, nprr Ko-ro-
poM KaxAr,rfi MoAynb HaquHaercr: a) c BXoAHoro KoHTponfl 3HaHHfi H yMeHr.rii (Anq onpeleje-
HI.iq ypoBH.[ ToTOBI{OCrrr OoyqaeMbrx K npeAcrofueft CaMocroqre-rrbHofi pa6ore); 6) C srrAa.rri
LiHALIBIi.qya-{6HOfO 3a,[aHr{t, ocHoBaHHOfO Ha TaKOM aHaJIu3e. MOAy:lb Bcer.qa loJr}KeH 3aKaHrr].r-

Barbcr KoHrpoJrbHofi npoBepKofi :nauafi. KoHrponeM npoMexyroqHbTM H Br,rxoAH6tM npoBeprr-
erCq ypoBeHb ycBoeHv[ 3HaHHii ]l BT,Ipa6oTKI.i yMeHHii B paMKax oAHofo Mo.qyjrs r.rxr4 HeCKO-[b-

Kr-rx MoAynefi. 3arev - cooTBercrByro ltur Aopa6oTKa, KoppeKrHpoBKa, ycTaHoBKa Fra cneayro-
ruHfi (Br/toK),. T.e. nocnenyrcuHR Mo!)nb.

9acro sa paKTr{rlecKlrx 3aHl{TH.sx ucno:rb3yrorcr tvero4u npo6:revHoro o6yueHllr. 3.lcr
trocJleAoBarenbHocrb nporleAyp, BKnroqaroxrrrx: nocraHoBXy flpenoAaBareJreM yue6tro-
Itpo6neMHofi 3aAaqr.i, co3AaHr-ie .qJrfl cryAeHroB npo6neMFroii cr.{ryar]r. t; oco:lHaHHe, npr4HqrHe u
parpelxeHr.re Bo3Hr.rKlxefi po6neN{br, B rrpouecce Koropofo oHH oBnaagBaroT o6o6rueHHbtMH
cnoco6aMr.i npuo6pereHr4r uoesrx tuaHuii; np MeHeH c ranHtrx cnoco6oB aJrq peueHnr KoH-
KpeTHbrx 3aaaq.

3ro nonrrulaer KaqecrBo o6y.{eHur[ 3a cr{er roroJ vro ace o6yueuue HanpaBneHo r{a orpa-
6orxy npaxruuecKlrx HaBLIKoB; xoMnereHrIHt onpeaenfler neo6xogl.tvlte nr.rrrHocrHbre Kaqecr-
Ba; coKpalleHrze cpoxon o6yueulrr, 6rrcrpar aaanrauuq yue6Ho-ir.re.noar.rvecKoro Marepr.raJra K
u3MeHttorrIHMct ycnoBI.ifi M.

fipr.i orov co6rroAaercrr nocrosHHa{ o6parHa.s cBr3b npenoaaBarenr u c.fyaeHra. Hanpu-
vep, nr,r6opovno 3aAaercr crygeHraM Borrpoc no Heroropr,rM n3yrraeMr,rM B Molyng BonpocaM 14

cryAeHTbI Aaror cBor.i BapI,IaHTbr orBeroB. B sronr c:ryuae o6ecne. 4Baercr aKTuBHaq ponb cry-
AeH',IOB Ha 3aH{Tr.rtX! TaI( (aX OTBerIaTL Ha BOnpOCbI MOXeT Ka)(A6ri.

YcgoeHue cry,qeHTaMl{ 3HaHHfi, Ao6brrbrx B xoAe aKThBHor.o [olrcKa H caMocrorrrellbHoj.o
pelneHr4.{ npo6neM 6o:ree npovnrre, qeM npr{ rpaar.iut4oHHoM o6yqeHH14. Kpolre.i.oro, I]pr{ raKoM
o6rleHrzr.i npor4cxoAr.rr Bocnr{raHr.re a(Tr4BHoil, TBopqecKofi JrHqr{ocrr{ cryaeHTa, yMerouero B}.r-

Aerb I4 peuarr, HecraHAaprHrre npotf eccraoHa,rsHr,re lpo6"rrevsr.
VAe:rlurrii Bec 3aH.rrrr-rii, [poBolluMbrx B r.iH.r.epaKr BHbrx cpopvax coc.r.asrser 46,3 o/0.



6. OUEHOqHbTE CPEACTBA An'I TEKyTUEfO KOHTPOJITI yCIEBAEMOCTI4,
IrPOMElItyTOqHOir ATTECTAUI4I4 I1O I4TO|AM OCBOEHIq AT4CIIUI-
JTI'{HbI N YqEBHO-METOAI'IqECKOE OFECTIETIEHI{E CAMOCTOqTEJII,-

HOI{ PAEOTbI CTYAEHTOB
6.1, Tlnont'rx taaarru aJrs npoBeteHlre npaKTHqecKn{ raHqrufi u ca vocroqre,,rrHoii

TIONfOTOBK!I

,0,:u lo,{roroeru cryl(eH'toB K caMocrorrenbnofi pa6ore B nepr.roA BlInorHeHHl N,Iafr4 crep-

cKor{ .qucceprarlr.iH npr.r [poBeAeHHLr npa(Tr.rqecKHx 3aHrrfi[ Ka)KnoM] clyAeH ry Bht.lacrcr riH-

AI4 BI,IAYAIIbHOC 3AAAHIIE, KOTOPOE OH,4OI)KEH BI'IIIOJIHHT6 CAMOCTO'TEIbHO. O,1HA TT TI{I]OBbIX

3aAaq pelnagTcq coBMecTHo c npenoaaBaTejreM.

flpuvepHue rLIn61 3anar{, BbrrornqeMble Ha IrpaKTuqecK}tx 3aHqr14rx H car\,rocros le;rbHo.

3alaqa I
flyclr uapa6orxa ao orr(a3a HMeer HopMart6Hoe paonpe.{eneHHe

c rapaMe'IpaMlr t"n:1000 .{ac r o:200 uac. Onpetre,rurb BeposrHocrb 6crorxa:noii pa5o-
'mr 4:u napa6orru t:200 vac; t-400 qac; t:800 qac.

3aaaqa 2

fiyclr uapa6orr<a ao orKa3a r-rMeer HopMa,qbHoe pacr rpe.qelreHue

c napaMerpaMn t.n-4000 qac lr o=300 .rac. OnpeAelnrb BepoqrHoc'r'6 6e:o'r r<a:uofi pa6o-
rl-r nns uana6nrk q t:1?00 .rac; t-1400 .rac; r=1800 .{ac.

3aaaqa 3

.llycrs napa6orxa Ao orxa3a HMeer HopMalthHoe pactrpe;teJreHr.]e

c [apaMerpaMr4 tcp:6000 M qac u o:200 v uac. Onpe4e;rr.r'rb BeposrHocrb 6erorxel:Hoif
pa6oru 4rr napa6otrz t=2000 r,a uac; t=3400 nr uac; t=4800 nr uac.

3aaaqa 4

llycrr Hapa6orxa Io orKa3a HMeer HopMa,rrbHoe pacnperengnHe
c rrapaMerpaMri t"p:10000 n'r.rac n o-2000 u rac. Olpege.lnrr, Beporr'rHoc'rl 6e:orxagsoil
pa6orrr g:rr Hapa6orru F2000 v .rac; t=4000 ru uac; t-8000 v vac.

3aaaqa 5

Ilycrs Hapa6orra Ao orxa3a HMeer HopManbHoe pacnpeAeJreHr.Je

c rrapaMerpaMr{ 1",,=1000 qac ll o:200 uac. Onpe.rle,rrnrb uHreHcr.rBHoc'l b orKa3oB l, a lo-
clpor{rr, rpaQnr< 1lr Hapa6orxl.r t=200 qact t:2100 vac; t=1100 qac.

3aaaqa 6

llycrs Hapa6orra Ao orxa3a HMeer HopMar'rbHoe pacflpeaeJreHHe

c napaMerpaMr{ t.n=4000 qac u o-300 'rac. OrpeAerrzrb r.iHTeHcHBHocrb orKa3oB r-l llo-
crpol{rb rpaOLIK }" AJlq napa6oruu t:2000 uac; t=2400 .{ac; t:2800 .iac.

3aAa.ra 7

llycrr napa6orxa Ao orKa3a uMeer HopMa;rbHoe paclpeAeireHUe c napaMe.r.paMt 1",,:6000
n qac l.r o:1000 n uac. Onpe4elr4rb HHreHcr.rBHocrb orKa3oB h rrocrpor4rb rparlur< l,.qjrrr
uapa6orxu t:2000 u arac; t:4000 lr vac; t:4800 v vac.

3aAaqa 8

Ilyc'r'r uapa6orna Ao orra3a r.rMeer HopMarrbHoe pac peAexeHr.re

c rrapaMerpaMa t.n=4000 ,{ac ra o:300 uac. Onpeae:rzrb r4H'r.eHcr.rBHocrb orKa3oB r.r tro-
orpor4rb rparpux l4:u Hapa6orxn t:2000 uac; t=2,100 qac: t:2800 qac.

3a,ra.ra 9

l-lycrr napa6orna,qo orKa3a r.rMeer HopMa-jrbHoe pacrrpeae:reFrlre



c napaMerpaM[ t"n:4000 .]ac a o:300 uac. Onpeaelarb xHreHcr{BHoc1.6 orr(a3oB u rro-
crpolrrb rpaQaK ), g:u napa6orxu t:2000 vac; t:2400 \ac; t:2800.rac.

3aaaqa l0
I4nreHcneHocrs orKa3oB aarr{r4Ka aaBJleHr.rr Macra Iroar{uHrerct 3KcrroreHqgan6HoMy 3a-
KoHy pacrpeAeneHur r4 paBua ),:10'" l/r<v. npo6era. Haftru eepotrHoc.ru 6e:orxa:Hoii paL-

6orr,r sa 50 000 xlr npo6efa.
3aaa.ra 1l

I4ureucrleHocrb orriroB :rsr,r6Aa-soHAa noAqrrHrercr 3KcnoreHrruattbHoMy 3aKoHy pac-
npeAenexuq r.r paBHa l"=10'6 l/xv. npo6era. HarTra eepolrHocrb 6e3orKa3noi1 pa6oru :a
80 000 rr'r npo6em.

3aaaqa 12
tr4nreucgnHocrs orKa3oB rqr46Aa-soHAa rroArlqn"atao 3KcnoreHrII4arI6HoMy 3attoHy pag-
npe.{eneHr.rs u paBHa }":10-6 l/xl,r. npo6era. Hafirr seporrHocrr, orKa3a B rrpoMexyrKe Ha-
pa6orKu or 80 000 .uo 100 000 r<u npo6era.

3a.qa.{a 13

IIpu zcnrrrairuax 100 HeeoccrauaBJruBaeMbrx usretruit B reqeHlre 10000 qac no,ryueno l 8
orKa3oB. Hafira nsrescaBHocrb orKa3oB ri cpeaHee opevl 6e:orra:Hofi pa6orbr.

3aaa.{a 14
flpn ucnsrraulux 100 HesoccraHaBJrr{BaeMbrx H3,4enlii B reqeHre l000.lac no:ryveno 20
orr(a3oB. Hafiru unrencuBHocrb orxa3oB r4 cpeAHee epevx 6eto'rxa:Hoii pa6or.br.

3ala.ra I 5

Cpe4url uapa6orra H3Aem{q ,qo or(a3a paeHa l0 000 Nr qacoe. Hafirz napa6orxy ro.
orBeqarouyio eeporrnocrlr cr:0,90

3aaaqa l6
flpu ncruraHztx 100 HesoccraHaBrrr.rBaeMbrx u:ge'ni B TeqeHue 8000.{ac fionyqeHo 25
ortta3oB. Hafiril riHreHcaBHocrb orKa3oB r.t cpeAHee epelrl 6e.:o'rra:noil pa6orrr.

3ataqa 17

flpri ucnsrranurx 100 HeeoccraHaBJrr4 BaeMLrx usgenufi. B reqeHr.re 12000 qac nolyueuo 20
orxa3oB. Hai;irn aurescuBuocrb orKa3oB H cpeaHee epeut 6etorxasuoit pa6orlr.

3alaqa I 8

Cpe4nrl,{ uapa6orxa vslenuq Ao orKa3a panua 10 000 M..racoe. Hafiry Hapa6orxy ro.
orBeqaloqyio aepoxrlrocrH cl:O,90

3aaaqa 1 9

'Cpe,lnxl uapa6orxa H3ae r4s, ao orKa3a paaHa 8 000 v.qacoa. Hafirn Hapa6orxy ro.
orBeqaorqyrc eepomHocru cr=0.80.

3atasa 20

cpegrur napa6oTxa v31entrs, Ao orxa3a panHa 10 000 Nl..racog. Hafi.r, Hapa6orxy ro.
orBer{arcu}'lo repomuoc.ru c,:0,90

3agaua 21

cpox clyN6rr ao cnucaHlrq ABr.rrare-rrr Ru:400 rsrc. rv, a cpegullfi pecypc KoneHqaroro Barra
I{":420 rsrc. KM. co cpeAHHM KBaAparHqecKr.M orKroHeH'errl o:125 rsrc.rlr. Hafiru
KoJrurlecrBo 3anacHLIX KoJreHqarr,rx BaJroB Ha 100 asv rarereii.

6.2. 3aAanue ua peiirr.trr-roHrpo;r,
l-ft peiirunr-monrpo,rt

1. ocHoeHI're repMr,r{br H rroHtrl4rr! rrpuMeHgeMbre npr4 pacqere HelaexHoc.r.r{ MauuH



2. floxasaT elrri 6e3orra:Hoo.nr.
3. floxasarerr.r aoJrfoBeqHoorq.
4. floxa:are:ur peMoHTonpuro,qHocru.
5. lloKa:areru coxpaHqeMocra.

6. Kouuexcgsre noKa3arerll HaaexHocra
7. Brr6op KplrrepueB orra3oB r{ npenenbHbrx cocrogH}iii
8. BepomHocrnT,te pacnpeAeneHr.rq, Hcno,rb3yeMbre B tcopHra Haaex(HocrH,
9. Orxas ri HapyueHrre pa6orocloco6Hocru.

1 0. flprz.rrzHu HapyueHuq pa6orocnoco6Hocr.n
i l. Kax xlaccuQHrrr{pyrorcrr orKa3br rpaKropHr,rx ,,tBafare,lcfi.

2-i peiirunr-xou-rpo,rs
l. Br.tArr n fiepr.roAbr r.i3Harrrr.rBaHu.{.

2. Xapaxrepnr,re orxa36r 3neMeHroe xoucrpyxqnu !BC.
.1. [4crrsrrauue agurare,refi Ha HaAexHoc.] b.

4. BuAu r.i Mero.qbr l.rcllrranl.rii.
5. O6r<arna (npapa6orxa) ,{BC.
6. Onpege:renue r-i3Hoca a nonroBeqHocrr.r !BC no pe3ylrrraraM ucnsrrasuii.
7. Vcropeuusre cTlbrraH Ht aBHrateref,
8. Vcxopeunr,re ucrrbtraHr.r.s aeraneft u y3noB ABHrarenefi.
9. AHanl.r: uHrf opnraqzu o HaAexHocrrr.
10. Clicrenra c6opa r.rurf opl,raur{H o r{arexHocru n ee o6pa6orxa.
i l. 3aronsr pacnpeAeneHHs o.r.Ka3oB KaK cnyqaiiHbrx BeJrHqrrr.

3-ii peft rnnr-ronrpo.rrs
I . fpa@r.ruecxu i1 MeroA onpeAeneHr.ts oqeHoK napaMe.rpoB pacnpeae.rreHHr.
2. Ilpoaepna corJ'rac[q onb]rHofo pacnpe.qereHt,tr c reoperr.rrrecKHv. Onpegelenae ;oRe-

pHTenT,Hbrx rpaHr4q.
3. O6ecneqeHrre HaAexHocrri B npor.J3BoAcrBe.
4. I(oHcrpyxrrzaHbre Meroar,r o6ecne.reH14r HalexHocrr.r.
5. Texuo:roru.IecKue MeroALI o6ecleqeHr.rq Ha.qexHoc.r H.
6. Bnu'ntue pa3nr4r{Hbrx @arropon Ha HaaexHocrb !BC. Blr.rrHue pe)rir4MoB pa6orr,r ABB-

faTen{.
7. Blagsve ren:roBoro cocrorHI4rr. BrusHlie aopoxHblx 14 KJluMar,qecKI4x ycroBHIi
8. B:raqulie grcn.lryaraur.{oHHblx MarepHilJIoB.
9 o6ecneqeHae HaaexHocr' B 3KcrrJryaraq'l.r. TexHl{.{ecxoe o6cly>xuaaHue H Haaex-

HOCl b.

10. TexHu.recxoe AHarHocrapoBanue !BC. penaoHr n Ha,{e)rtHocrb.
I l. flpornosrpoBaHr.re Haaex'ocru. onpe.*e,reHue no'pe6Hocra B 3anacHbrx qac.frx,

6,3, Kourpo.lunbre Bonpocbr K .jK3aMeHaM

L OcHosHsle repMrlHbr u noHrrrltt, npl.{MeHqeMbre npH pacqere HaaexHocra Maru4 H
2. floxa:arerlz 6e:orxa:nocr.u.
3. floxa:are;ru rorroBerrHocrr.r.
21. flora:are:ra peMoH'r.o1 rpH roAHocrlt.
5. lloxa:are:ru coxpaHrreMocru.

6. Kolrnlexcgue ttoKa3alenu HaaexHocrI.I
7. Bsl6op KpnrepueB orKa3oB 14 npeaenbHr,x cocroqHHfi
8. BepomHocrnbre pacnpeAeneHfiq, r4crorb3yeMbre a r.eopHr.t HaaexHocrr.l.
9. Orxa: r.r Hapyrxexr.re pa6orocnoco6Hocru.
I 0. llpravuHlr lrapyrneHrrr pa6orocnoco6Hocr.u
I 1. I{ax ruaccrQ}irlrpyrorcs orra3br rpaKropHsrx Asrrrarereii.
12. tsulsr a nepHoAbr fi3uauruBaHr4q.



13. Xapaxrepnue orKa3br 3neMeHToB xoucrpyxquu !BC.
14. L{cnsnasue as[rarereft Ha Ha,4exHocrb.

15. Bnasr h MeronEr ucnatr asuh.
I 6. O6xarxa (npupa6orxa) !BC.
17. Onpeae:renae r{3uoca u AonroBeqHocrlr lBC tto pe3ynbraraM rcnstranuii.
I 8. VcnopeHHure r4cfi br raHr q,qeu ra re,refi .

19. Ycropensste ficnblraHlit reralcii u yt,roe nsrrcr c,reii,
20. AHa:rus unQoprvraunrl o HaaexHocrr.r.
21. Cacreva c6opa r.rH<fopuaquu o HaaexHocrr.r n ee o6pa6orra.
22. 3axottl't paclpeaenenr.rr orxa3oB xax cryuafi H ltx Ber 14lnz H.

23. fpa{ uuecruii uerog otrpeaeneHr4r orIeHoK napaMerpoB pactrpeaerreHHr.
2:i. flpoeepxa cornacur o !,r'r'Horo pacnpe,qeJreHur{ c reope'r fi.recKuv. Onpe,{e"reHue gone -

pHTenbHL,Ix rpaHrjq.
25. O6ecleqeuue HaAex{Hocrr.r B rrpoH3BoAcrBe.

26. Koncrpyr<ruBHbre Meroabr o6ecne.leHr.rq HanexHocrr.r.
27. Texno:roru.{ecKue Meror6l o6ecneqeHug Ha.[ex{Hoclu.
28. B:ru*rre pasJrrrqrrbrx rlaxropoe Ha HaaexHocrE, lBC. B,rurHue pexr.TMoB pa6orsr geu-

f a'I ert.
29. B:rugHlle ren-rrogoro cocroqHng. B:llrHue aopox(Hbrx H KJrrrN'raruqecxr-rx ycnoBLrii.

30. BraqHue 3xcnJryarauHoHHbrx MarepuaJroB.

31. O6ecneqeHpre HaaexHocrr.i B 3Kcnnyaraur.rr. Texnfi.Jecxoe o6cryNneaulle n Ha.qex-
HOCTb,

32. 'l exHuqecxoe ,qfiarHocrr4poBauue .{BC. Pevosr a HaAex{Hocrr,.
33. flporuo:upoBaHrze HaAexHocru. Onpege,renue nolpe6Hocra B 3arracHbrx r{acrrx.

6.4. Ca,voclos'rerrruan pa6ola cryacH'r'oB
Cauocrosrelr,nal pa6ora cryaeHToB no H3yrreHHlo /IHcrrHlrJrHHbr <Ha.[eNHocrr nopulHe-

rux 4nurare;refi) BxJrroqagT cneaylouue eu4r,r pa6or:
. r.r3)4{eHr.ie MaTgpaana, BbrHeceHHoro Ha neI{qlrH;
. 3yqeHI.Ie MaTepHaJ.ra, BbrHeceHHofo Ha npaKTuqecKlre 3aHq'l Hrr;
. H3yqeHI.{e MaTepr4ana, BbrHeceHHoro Ha caMocToqTeIbHoe h3yqeHae;
. rroAfoToBKa K 3K3aMeHaM.

Cry.Eenrsr aneeHoft rfopnarr o6yveuur r.r3y.rarcr' JlJ..icrrr4nnuHy <HaAexnocrr, noprrrHeBbD(
geurareleii> Ha JIeKIII{tx fl npaKTuqecKrlx 3aH.{Tr.rqx, a'faK)Ke caMocrorre,TbHo. O4Hnn'r us elr-
AoB caMocrotrerluoi upaxrnuecKoft pa6orl,r, Ha Ko'fopoi nponcxoArlr yrly6leuze r.i 3aKpeir-
reHIie leoperarrecxux 3nanufi cryaeHToB B 14HTepccax ux npotfcccuonansHoii trogroroBKH, rB-
ltrcrcl rparxl,tii onpoc Ha neKuI{H no npoi;iAensofi 'r'eMe, npa(rr.rarecKr.ie 3aHrruJr pr caMocror-
l ejr6Har pa6ora, no4roroBKa K 3K3aMeHaM.

Bce oru pa6orsr uMercr rlerr4:
. yuy6nrr r.r 3axpenrzrb 3HaHr{e reoperlrrrecKoro Kypca.
. nprjo6pecru HaBbrKI{ B aHa"qr43g pe3ynbrara pacqe'foB H coc'raBneHr4tr orireroB Ito HHM:
. npno6pecru nepBr.rqHbre HaBr,rKH opraHfi3ar(Hu. rrxaHuposaHvs v npoBe,leHur HayqHr,rx

HccJreAoBarenbcrux pa6or.
Taxlrnn o6pa:ol'r, caMocroqrenbHar pa6ora npeaHa3HaqeHa He roJtbKo jurr oBjra;feHr,r Ka,

xtAoii Al.tcuun:runoii, Ho n 4ttx cloplrupoBaHr.rrr HaBbrKoB caMocrosreJrbHoii pa6orrr eoo6rue, I
yve6uoii, HayvHoft, npo(teccllonaluroft gelrelrHocru, cnoco6Hoc.r'r.J rrpr.rHnMarb sa oe6s or-
BercrBeHHoc'fb, caMocrorreJlbHo peullrt npo6leuy, HaxoauTb KoHc1.pyK.r.u Brrbre peueHtrq.
Bbrxor:( H3 Kpr43l4cHou cLrryaUHH x T.A.

Ha calrocro.sreJrlHoe r.r3yireHr-ie pa3aenoB (ypca rrnaHlrpyercq 90 vacon. I{pove :ror.o
anq noAroroBKri 3(3aMeHa nJraHlrpyerct 36 qacoB caMocro{ren6Hofi pa6orbr.

Bonpocrr arq caMocrogreJrbHoro tr3yqeHHrr.
l. floKasareru 6e:otra:Hoc r r.r.



2. floxanarera.qoJrroBeqHocrr4,
3. lloxasareru peMoHronpnroaHocrr.r u coxpaH{eMocrr4.
4. Kovuexcsbre noKa3areJrr{HaaexHocrr.r.
5. Blr6op (pnreprreB orKa3oB r{ rrpeaenbHbx cocrossnii.
6. BepomuocrHr,re pacnpgAeneHus, ucnonb3yeMbre npH aHaJII43e I4 pacqerax HaAe)xHocrl4.
7. Hapyrueuue pa6orocnoco6nocu,{BC.
8. flpu.rlrur,r HapyrneHr{s pa6orocnoco6Hocrr.r.
9. Bnlrr H nepr.ro,4br rl3HarrrrlBaHr.ir. Xapaxrepusre orKa3br 3JreMeHroB ABC.
10. I4cnsrraHne !elrrarerreil Ha HaAexHocrb.
I l . YcxopenHue r.rc 6rraHl4s.
12. O6ecreqeHr.re HaaexHocrr.r B npou3BoacrBe.

7. YIIEEHO-METOAI4IIECKOE II I4H@OPMAUIIOH}IOE OBECTIEqE}II4E

Ar4crlrr[nrrHbr (MoAvnq)
a) oc uoauar nrireparypa:

L l'eopun HaaexHocrr f3:rer<rpoHHrrii pecypc l:y.re6Hr.rx ,q,rq BV3oa/ B.A. Ocrponcr<nii.- M.:
A6pnc,20 I 2. http://www.studentlibrary.ru/book/lSBN978 543 7200605.htm1
2. HaAexnocrr Mexanr4r{ecKux cllcreNa: V.{e6Hnrd B.A.3opnH. M.: FII4I l I4HOPA-M,2Oi5.-
380c.:60x90 i/16.-(Brrcuee o6pa:onhHue) http://znaniurn.com/catalog. php?bookinfb:47 899t)

3. OcHonsr reopr4r.r HaaexHocrr.r Nra run. Yqe6Hoe noco6 e arq BY3on/IO.B.BaxeHoe.- Mocx-
aa: <Dopyrrr:I4H@PA-M, 20 i 4.-3 1 8c.

6) gononirure:rr'Har nr4reparypa:

L -fexuorornqecrue 
Meroabr o6ecrreqeHUs HaAexHocrnl(er a,reii r'lauNH:yue6Hnx/h.N4. Xap-

cruii [u gp] .-Muscr<: Bucur.lrx.,2010,-336 c rz:r. www.bibliorossica.com
2. Teopun HaAgxHocrr{ cJro)r{Hbrx cucrenr f3:rexrpoHHsrft pecypc] / I(alrranoe 8.A., Me:teeAes
A.14. -2-e u:s., uepepa6. - M. : OI43MATIILIT,2010.
http://wwu''.studentlibrary.ru/book/IS8N9785922 I 1 I 324.html
3. l-laaexHocrr rexHr.iqecxux cncrev f3,rexrpoHHsrfi pecypc] / fly.rau E.A. ,rlucyHoe Ll.A. - M. :

Iio,'rocC, 2010. - (Vle6Hllxu u yre6. noco6ss aJrr cryaeHroB BbrcuJ. H cpeaHr.rx y.re6. :ane;1e-
Hr4fi). - http://www.studentlibrary.ru/book/ISBN978 5 95320U 123. htm l
o/ Y'n r!Pnr r -P! vf Pr Dr.

l. flporpauuusrii xolrn:rexc <Diesel RK>. Becn:tarsrri,i yAancHHbri .4ocr yrr K crc rer're [lI-
3EJIL-PK http://www.diesel-rk.bmstu.r'u/Rus/index.php?page-Vozmoj nosti.

2. OH.'raiin-xa,rrKynrrop. HaaeNnocrs,{BC.
http ://nr. onlinemschool. com/math./assistance/equation /gaus/

http :/mal[],!grnqq!rywkxrvkauss. php

http ://www.webmath.ru/web/pro g I 3_1 .php

http ://matematikam.ru/solve-equations/sistema- gaus.php

http://www.math-pr.com/equations 1.php;

http lZlu.enlilqrn!cltQql. com/math/assistance/equation/matr/,
http://ru.numberempir .

8. MATEPIIAJIbHO.TEXHIII{ECKOE OEECIIETIDHI,{E AIICUI{TNI4HbI (MO-
Aynt) (qIICJIEHHbIE PACTIETLI IPOr{HOCTII>
lll nlnoluenzt caMocroqrerr,usx pa6ol Lt rIpH npoBeaeHur.r [paKTuqecKnx :ar*rrzii nc-

no:rL:lyxlrcrr III( e xolansrcrepuofi ruiacce xa@egplr. tr4crro,rlsyrcrcl nporpaMMr,r Mathcad 12.

MATLAB, a raKxe rrporpannmr, pa:pa6oraHH6re Ha xa{ eape.



Pa6oqas nporpaMMa cocraBJreHa B coorBercrBrzx c rpe6oranuxnru (Degepanruoro focy-

AapcrBeHHorb o6pa-:onarelrnoro crauAapra BO no nanpaa:renrEro 13.04.03 <3uepreruvecxoe

MarrruHocrpoeHr.re>, yrBepxAeuHouy npura:ou Mnnucrepcma o6pa3oBaHHr v Hayttl Poccr,rft-

cxoft (DeaepaurEz Ns 1501 or 21. 11. 2014 rom, [przMeHr4rerrHo r yre6nouy nJrany HarrpaBne-

nus 13.04.03 <3uepreruvecroe Marrrr4Hocrpoenue> (ypoaeur B6rcmero o6pasoranax Marxcrpa-

rypa), yreepNaeHHoMy peKropoM BnfY 04.02.2015 r.

Pa6ouyro nporpaMMy cocraBr4.Jr npo@eccop ra$e.qpH T! r.i 3V, g.r.H.

A.H. fou
Peqen:eur

(npegcrarzre:n pa6oro4arela) uagurrft creurfiItcr OOO (3I,1|I <KT3> r. Bna4uuup
.r.r.H. -.'- -.---7 A.p. Kyns.rHuxlrfi

'7-<t --* / (ueuo pa6orbr, aorxHocrL, <D!Io, rogncr)
flporpar,rua paccMorpeHa r4 o,uo6peHa Ha 3aceaaHr{r{ KatbeApbl

trporo*o:rM U o, //,/"(,/,from
3aee4yrorquil xa!beapoft

(or4o,

Pa6oqag porpaMMa paccMorpeHa u ogo6pena Ha 3aceaaHr.rl{ yue6no-nrero4llvecrofi rovuccuz

HanpaBneHr.r.f,

llpororor Nr

rlpeace.uarem, KoMt4 ccr.rlr



NI,ICT TIEPEYTBE P}ITAEHI,I,I

PAEOqEII IPOIPAMMbI AIICUI4IIJII'IHbI (MOAYI-g)

(HA.IIEXHOCTb IIOPIIIHEBbIXABII|ATEJIEff ))

Pa6o.{ac nporpaMMa oAo ap"'u^u (% 
)"ffi\"Jr*^

Ilpororol 3aceAaHI'Is xaoeApsr Ne * // or vo' u/"Mtlroaa

3aeeayroruufi xat!eaPoI

Pa6oqas nporPaMMa oao6Peua u
/diE y"e6utftror

flporoxon 3aceaaul'Iq xarle.4pu Ns /,f2./ //,ol.u

3aneayroutnfi raQe4Poft

Pa6oqas nporpaMMa oAo6peua na yue6Hsfi roa

flpororol 3aceaaHHq na$eaPlr Nl

3ageAyroqraft rarle4Pofi

Pa6o.{aq nporpanrlra oAo6pena ua

flporoxol 3aceaaHlztr xaQeaprt Nl

3aneayrourrfi rcatf eqPoft

Pa6oqaq nporpaMMa oao6pena ua _---- yve6usti roq

IIpororcor 3aceaaHI'i{ xac] e,upar Ne oT rOAa

3aeelyroutuii racf e,uPoii

yue6ustft roa
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