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l. rIEJrrI OCBOEHT4fl IUrCW4trJrIrHbr
lenrro ocBoeHllfl II'IoIII4[JII4HrI <grzcnenu['re MeroAbr) rBJrf,erc.{ QoprvrzpoBaFllle HaqaJlbHbrx

suauuir Il H€lBbIKoB rlo flocrpoerllrlo B]brrrrrcJrvreJrbHbx tuo4eneft, trp"6n"ruaHHoMy peilIeHr4ro
TI4IIOBbX 3AAAq BbITII,ICJII,ITEMTTOft MATEMATI,IKU, PASPA6OTKE AITOPIITMOB II IIPO|PAMM PEIIIEHI,I,
raKr4x 3aAaq aus 3BM.

3a';a'ru:
- Ir3) {elrple ocHoBHbx noultuft,

TI4IIOBbX BbITILICJIIITEJIbHbIX SANAH HA

lpaKTrlqecxofi: qenecoo6pasuoorz;

MeTOAOB, Cpe.4cTB r{ [pr4eMo4 anropuTMr,r3c[Ilr4r4 perlreHr,n.g
3IlM, orleuKr.r KaqecrBa [oryqeHHbrx perueuuft v u;,x

- upuo6pereHue HaBr,rKoB (foplaynuponr<ra
I4crroJrb3oBaHur o6rqeflpr{Hrrrrx ilJrropr4TMoB pemeHr4s,
pac[pocTpaHerrHbrx rraKgTOB rrpr4KnaAHbrx lrpofpaMM;

- Qoprr,rupoBaHr.re ueo6xo4raurrx KoMnoHeHToB
MareMarr,rqecxofi KyJrbrypbr, Koropbre Heo6xo4rzrr,rbr AJlfl
6ygyrqefi npocpeccnouantnofi AerreJrbHocrr4:

- (fopuupoBaHr4e 6agosrm 3uaHraft, yrrtenufi vt
caMocrorrenruoro) ocBoeHr{f, pa3nr.rqHbx ,rexHouorzfi
BbIIrr4 Cnr4TeJrbEtbrx aJrf opLrTMOB

o

Tr{[urrHbx B6rr{racJu{TeJrbHt;rx upo6neu,
peanl8 aIIUr4 rrocneAHr,rx c 14 CnOJrb3 OB aHr4eM

MbrrrrJrer{ur: ypoBHs, Kpyro3opit,
ycneruuofl pa6oru Lr optreHTarlvu"li

r. ilii(i

ycrerrrJoro (n r:ii:
nporpaMMr4poBaHu.{

HABbIKOB NNfl
v cpeAcTB

2. MECTO l[r4CIIUilJrrIHbr B cTpyKTypE Orrorr
; ias:

[ucqu|'ttutra <r{zcneHHb,Ie MeroAbI) orHocrrrcr x o6.f,garemur[vr rr{cqrrnJrrrrraryr ocHonHoft
o6pasoearelruoft nporpaMMbr troAroroBKn 6aralanpon.

3. IIJIAHI4PYEMbNE PE3YJIbTATbI OEYTIEHVIfl NO IUCIryIIIJII,THEfllauzpyerrlrre pe3ynbrarbl o6y'renlzs [o Ar,rcqnrrJrlrHe, coornedeHnrre c n,[aHvpyeMbrMl4
)e3yJIbTaTaMrz ocBo( :sprx 0IIOI I (xounereHurzrM lI UHI]N VI ranl\, ftrIT

(Dopuupyerrlne

KOMneTeHIII4U

(nop" co.qeplrcaHue

rouneteuqun)

lhaxupyevrre po3yn6Tarbr o6yueunr flo Ar4cqrrlJrr.rHe,, co;rrF.ruffit-
_ T,THAHKaTOpOM AOCnr}|(eHr]-'I KoMneTeHqa}i

Hauuenobauue oqeHoqHoro
cpeAcrBa 

1^

,l it

llu4urarop AocrlrxeHr4Jr KoMngreHrlr4tt
(xo d, c ode p crcanue uu duxamon a

Pe:ylrrarn o6yreHllr no AllquumnHe

OIIK-1. Cnoco6err
qpr,rMeHf, rb Syn4alaen-
TaJIbrIbIe 3HaHruI, IIOJIy-
qeHHbre n o6nacru
MATEMATI'TIIECKI{X II
(unu) ecrecrBeHHb,rx
HAyK, n r{c[oJIb3OBaTb
n< n tpoQeccr{oHaJrb-
nofi 4exrenrnoctlt

Orut-l. 1. 3Haei npuuqurn,r
IrcrroJrb3oBauua Syu4arueHrurr-
m-rx suauuft, no{ryrenurx n
ooJlacrl{ MareMaTnqecK[x u
(uru) ecrecrneuirux nayr.
OIIK- 1.2. Yveel r4cnoJrb3oBarb
6asosrre 3HaHvr llg o6lacru rua-

reJrbHocrr{ Ha ocl{oBe reope-
rr{lrecKax syauul

3naer:
o Sasosrre 3HaHLrfl, r{orryveu-

Hbre B o6nacru MarsMarrr-
qecKrrx u (ulu) ecTecrBeFr-
Hbrx HayK.

. nprlrHrlr4rrbr rrcpoJrbtsoBaHr{f,

Qyu4auenranrrnrx Juanzft .

Yveer AJrf, perneHl{.tr 3aAarr, Ha-

) rHbrx r{ r4HxeHepHbx papvQron;
. r4crroJrb3oBarb Sagoeue

3HaHLrA uz o1tacru MaTeua-
rr.rlrecKrlrx V (utm) ecfec.F
BeHHbrx HayK B npoSeocuo-
uzurrHoft AerreJrbHocrlr.

BraAeer: l

. HaBbrKaMr,r nrr6opa MeroAoB
perrreH[r saAaq [pofteocuo-
salruofr Aef,TeJrbHqcrlr Ha
ocHoBe TeopeT{.recKnx
gnanrzfi,

Orq0r'u lto
raboparopnrru :.

pa6orau,

Kourponumre
Borrpocbl K

la6oparoprrlnra
pa6oraui

Konrponurue
Bonpocbl x pefirunr-
KOHTpOJIIO r4

rpouexyrouuoZ
al"recTarlzu.

OIIK-3. Cnoco6en x
parpa6orre aflroplrr-
Mr,rlrecKr,rx u nporpaM-
MHbrx perueHuiln a6-
JIACTII CI4CTEMHOIO I{
npr,rKJraAHofo npor,-
paMMHpOBaHVrS' MAT9-
MarrrrrecKrD(, lrut[op-

OIIK-3. 1. 3naer fnlero4br reopr{t4
arrfopt{TMoB, Cr4qTeMHOrO U
rrpr4KJraAHOrO np0rpaMMr,rpoBa-
Hrrrr, qplrHrlr4rrbr u MeToAOJTOI-r{t4

TecTrrpoBaHlrf, nporpaMMHoro
o6ecneqeHra.s, [przHIIIrrrrEI Mare-
MaTLITTeCKOIO MOAeJr4p oBaHI{fl ,
rrrnoBbre (yuunepcanlnrre)

3naer:
. MeroAbr Teopuu afrropur-

MOB;

. MeroAbr cr.rcreMHdro, vr

npr,rKnaAHoro npo{paMMu-
poBaHVfl;

. npr{Hrlr{rbr r.r MeTo.4ororr4r,I
TecrripoBaHr{q [porpaMMHo-

Or.rdrn uo
na6oparopusna
pa6orau.

KoHrpolrurre
BO[pOCbr r(

na6oparopurru
pa6orau.



MAIIIIOHHBIX PI I4M.UT A-
rIuoHIrbIX MOAeJIefi, co-
3AaHr,ro r4HoopMarlu-
oHHbrx pecypcoB rno-
6amHux cereft, o6pa-
3OBATEJIbHOIO KOHTEH-

m, npnrula4uux 6ar
AAHIIbIX. TECTOB H

cpeAcTB TeCTr4porlaHr,r.rr

cr{cTeM !r cpeAcrB Ha
cooTBercTBtre craHAap-
TaM r{ r{cxoArrbrM Tpe-
6osaHl,rflI,r

MareMaruqecxne (nrmoua.a
unQopuaquoHrrbre rd rlMlrra-
qlrouuue) MoAeJrr{, Qoprr,rynu,
TeopeMbr tr MeToAbr, r{crroJrb-
3yeMbre B rrruporoM ua6ope
o6nacreft [ptrMeHeHr4.rr npur-
laAHoft MareMaruKlr.
OIIK-3.2. Vueer onpeAeJrf,rb r,r

cocraBJrrrb un{ropuaquonnue
pecypcbr mo6alrnux cereii,
o6pasonarenbHoro KoHTeHra,
cpeAcTB TeCTr4pOBaHr{f, cI{cTeM,
ocyulecrBJr.iflT; O6OCHOSaHHTIfi

nu6op aAexBarHbrx
nocraBJreHHofi saAaqe 6aeoBHx
MareMarr{rrecxux lro4enefi ,

tr,to4uQlrryrposarr 6a3onrre u
(ranz) paspa6arlrBarr
OpUf IIHaJIbIIbIe MaTeMaTIlHeCKlIe
MOAeJTI{ B COOTBeTCTBT,Ir C0
cneUu$nr<o.il nocraareHHofi
3 ATA\II4 M OAEJII{P OB AHI,UI,

OIIK'3.3. Blatreer HaBbrKaMr.r
paspa6orru qpofpaMMHoro
o6ecneqeHrir, a raKxe
BbITIOJIHEHI4'I MATEMATI{IIECKOIO

MoAeJrr4poBaHtrr oT aHAILId3A

rrocTaHoBKH 3aAaqu .rlo aHaJrISa
pe3yJrbTaroB.

ro ooecner{eHl4fl;

[pr,rHIIr4[bI MaTqMaruqec-
KOIO MOAeJrr,rpoB aH{ar ;

rr{noB6re (ynranepbanrnue)
MaTeMaTLrqecKlae (nratouax
unQoprvraquoHnue ft rrNrura-
quoHnrre) MoAerul $opry-
JIbI, Teopurl r4 MeTOAbI,
uc[oJrb3yeMhre B II[rpoKoM
ua6ope odlacreft nprdMe-
HeHr4.rr npuxnaAnofi uareua-
TI{KI,I,

Vveer:

Bna,ueer:

coorHocl4Tb 3HaHr{r B o6lrac-
rr,r np orpaMMr4p oB afiufl;
onpeAeJr,rrb r{ cocTaBJrfirb
uuQopuaquoHHbre pecypcbr
rnoouIJIbHbIX cerefi,
oopa3oBaTeJrbHOrO KOHTeH-

74, CpeACTB TeCTr4poBaHut
CIICTEM;

ocyulecrBntrrr o6pororaH-
rnrfi nrr6op aAdrBarHbrx
[ocraBJreHHofi gaAale 6ago-
BbIX MareMarr4.IecKtx MoAe-
reft:
uo4uQzqzponarr Ia (ulu)
paspa6arrrnarb optr{nrHaJrh-
Hbre MaTeMarruecKlie MoAe-
JII4 B COOTBeTC-TBVIL4 CO CIIe-
quQur<ofi nocrasrefiHofi :a-
Aaqv Mo.qeJrptpoBaHr4f, .

HaBErKaMrr paspa6o{ru npo-
rpaMMHoro o6ecnevpuzx;
HaBbIKaMII BbInoJIHeHIIf, Ma-
reMarrlrecKof o Mo.qerup o-
BaHr,rrI or aHaIrv3a nocra-
HOBKLT 3aAaq[ Io ariaJll{3a
pe-3yJlbraToB.

ItoH'rpollHrre
Erolpocbr x peftruHr-
KOH] l.)onro 14

rrpouexy'rovrrofr
aTTeOuaqllM.

4. OEbpM I,I CTpyK'IypA ATICqZIII,IHbI
Tpy4oeurocrb Ar4crllrnJrvHbr qocraBJrrer 8 ga.{ergrx eAr4Hrrrl 2 g g'racon

TeMa'ruqecnufi rrJraH
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I llpu6nux<eunue qlrcra. Brr.ruc-
reHLre 3HarreHuft Qyurqur.r.
florpemuocrb pe3yJrbrara qr4c-

JTeHHOTO pelIleHr{.rl 3AAAqId,

I -1E '72 nepeaTTgcTaULrJr

(:aver)

Bcero ra I cenrecrp: ,1',
IIepeaTT€cTarIr{fl
(ra.rer)

I BseHr,re B Teopwo norperu-
HOCTeft

a
J I 2 2 8

2 MeroArr t[otrcKa perueHlrfl He- 3 2-7 8 8 8 t4 pefirrur-xonrpolr



JII.IHEfi HbIX YPABHEHI,Ifi Nsl
J flp.auue MeroAbr perueHn{ cr{c-

reu lr,rnefinrrx alre6pauvecxnx
ypanueuufi

8-13 6 6 6 l5 pefilunr-xoHrpom

"r\b2

4 I,Irepa4aouuue MeroAbr perue-
Hr{f, cracreM lranefinrrx anre6pa-
rrlrecxrD( ypanneuuft

5 l4-18 4 4 4 t5 pefirnHr-xonrpolr
Ne3

Bcero sa 3 cemecrp: 18 18 18 54 :av. c oqeHrcofi
I I,Irepaquounue MeroAbr perue-

HI{.f, cr,rcreM nranefturrx anre6pa-
r{rrecKrD( ypanneHufi

4 l-3 6 2 8

2 Mero4u rror{cKa perueHr,rft crac-
relr nelzneft rnrx ypanHenuii.

4 4-5 4 2 l0
a
J Anuporccuuaqzx Qynrquft 4 6-9 8 2 8 pefirunr-xoHTpoJrb '

.I/s3
4 9racnemroe 4ra$ QepeHqrapona-

HI{E
4 r0-l I 4 2 8

5 r{raclenurre MeroAbr r4HTerptnpo-
BAHVfl

4 I2-14 6 2 6 peffranf-xonrpolr
Irb2

6 O6urHonennue 4n$Qepeuqu-
aruu$e ypaBHeHrr.rr

4 15-18 8 8 t4 peftraHf-xoHrpolr
Ne3

Bcero ga 4 cenaecrp: 36 18 54 :aq. c oqeHKofi
Haru.rue B Ancq[rrJrnue KIVKp
Hroro rro Arrc[urrJrr{He 54 18 36 180 saq. c oqegKofi

Cogepxaune JreKqrroHnblx 3aHqrrrft rro Ar.rcqu[Jrr{He (3 cenrecrp)
Pae4e.n 1. Bne4enne B Teop[no uorperuuocrefi.
I) I.Icmoquurcu u rcngccusurcaqun noepetauocmeil puyrbmama tnrcreHHoeo peu,teHun ,adorri.

Irpu1nucteuuarc qucra. A6connmrmn u omHocumerbnctfl ngrpr*ro"*i. Iroeperuuocmtt
apuQuemuvecKl* onepat4wil ua npu6nutrceuHbtMu qucrarvtu.Iloepeuanbiu fiyuxt4uu, ;

PasAer 2. Mero4u rrorrcKa p,eureHuft Helunefinnrx ypanuennft. ,

2) Irocmartoerca sadavu. ocuoeuarc emanbt petaeHwt. Memodat norccigusat4uu rcopueil uenuueiluozo
ypalHeHun. O6ycnoeneuHocmb sadavu lbwucJteHun KopHn. :

, LlmepaquouHoe ymowteHue KopHeil uenuueiluo
(nemod 1ucercquu). Crcopocma cxoduuocmu.

4) Memod npocmoil umepqt4u!.t. leouernpu
Cxodwqocma nemoda. Kpurpepuil oKoHttaHun
umepaquu.

5) Memod Hunmoua. Ycnoeue 4xodu.i,aocmu uemoda. Rpumepuil orcouupuua umeparluii. Vnpot4euuuui
uemod Hanmoua. Memod cietglt4ttx. Memod CmefuQeuceua.Vmouiyeuu" ,u*odo Hbnmoua dnn
cryuan kpamHozo KopHt.

Pasge.ll 3. fI nnennff. l

6) Irocmau nampury.KeadpamuanMampuq cucmewbr nuueiluary
arc e 6p aiave cru,u yp ae u e uuil.

7) Memod faycca c eut6opou
zllagHoz . .-i,

B) Memod Mentod Xoneurcozit(nemod ,'i
Pas4e.rr 4. IlrepaquoHHble Mero4bl peueHr.rq crrc'reM rnnefinrx a.nredpauvecnrrx yparuuenufi .' ' 

",,'

9) Memod npcmoil umepqUuu. Irpeofipasoeauue cucmewu * urdyl ydoduouy- dnn umepat4u\,
Cxoduvocma nemoda nocmgil umepat4uu. Anocmepuopuan ot4eHKa noepeuffiocmu.Cucieua ,'4t

norotcurneluuo onp ed eneuu ofi namput4eil.

coAepxcaHr{e JreKqr{oHHbrx saHsr:uft rro ArrcqnrJrilHe (4 c"recrp) 
,

PasAe.n 1. ItrrepaquoHHbre Me'roABI pelueHrrfl crrc'reM lunefinrrx a.nre6pauvecmrrx ypauuennft



1

l) Memod 3eildenn. klmepat4uouuue eopuynu uemodo.
fe on er,npuuecKan uHmepnpema?4un uemod a.

Anocmepilopuan oUeHKq noepewHocmu,

2) Cxoduuocmb umepot4uoHttux npoueccoe dna cucmeM nuueiluutx ypqsHeHuit. Irepeoe docmamormoe
ycnosue cxoduuocrnu uernoda 3eildenn. Oqeurca noepewHocmu npu1nwceuuil uemoda Seildenn no rn_
uopue.Bmopoe docmamowtoe ycnosun cxodwnocmu uemoda Sbhaein. Oqeurca nozpeu,ffiocmu ,o i-
HopMe.

3) Memod nocnedoeamenauoil eepxueil perqKcar4uu. Huale 
,eopa,rynat 

uemoda penati,.
catluu.l-eouempuqeeKafr LrHmepnpema\wn nemoda.Mo *uinoaa p"naKcqr4uu.

PasAer 2. MeroAu rrorrcna penreHufi crrcreM ne.nuneftnrx ypannennfi. i
4) Ilocmauoerca sadauu. Onpedeneuua, OcuonHue ;mqnu I?eMeHun, Ropp1rcmuocmu u

o6ycnottneuHocmb sadauu. Memod npocmoil umepqr4uu. Ilpeo6pasouil,r, cucmeMu iiudy, ydo6no*tys) 
z3;,,

,un.

Par,qel3. AnupoxcrrMauufl QyHrrlrfi. :.6) I'Iumepnonupo?aHue Qyurcquil. frocmanoerca sadauu uHmepnorupoeau'un. IfpuLnuxeuutor" 6opry4o1,Jluueituan uHmepnornl4un' Rouevuarc pq3u cmu p*nurri, nb,padxie. I'Iun-tepytoniaioiroi*
MHoeotlileH Hbnmoua. klumepnonn4uoHHan fiopnyna laycca. I"tr *upnoroquogior, (lopny,pp,a
Cmupnttuza u Eeccena.

7) I'Iumepttonn4ufl KaHoHuuecKuJvt noruHoJvtoM. I.Iumepnonnquouuani noiuuont Jlazpauctca. Baruucneuug
rcoeQ Qut4ueHmo6 noiluuona. Oqeuxa no

B) Odparnuoe uHmepnoruponaHue dnn cny orrUdnn Ht?pq,Hoomcmonu4loc y3Jtos. Haxnrcde ,;,;;;
uHmepnorupoBaHun.

9) uwloe npu6nucrceuue. Ilocmauoerca sadavu. Haunyugtee npu6nuuceuue. Jfuueitualn
ReadpamuvHqn annpoKcuJvtaqwt, Memod HauJrreHb,urux ieadpamoe. Henuuettua.h

Pasqel 4. rllnc.rennoe 4ueeepeHrlnpoBarrue. ,,

10) Irocmanoerca sadaqu. (Dopnynat npu6nutrceuuozo duQfiepeHr4upoeqtrun, octrosctHthte ,o nu);|ig
uHmepnormquouuoil Qopuyne Hanmous ryne Cmupnuuea.

1I) @opa.tynbt qucreHHoeo duQfiepeHr4upor moveK, sbtpaflceHHbte. aepeb
3Ha\eHur Qyuxquu e oux mouKax. lpafiuvecrcoe

Pas4er 2. rfnc.nennbre MeroAbr tlHTerpnpoBaHrrfl. rtli'

12) Ilocmauoerca sada'tu' Readpamypuarc Qopuyaut Hunmoua-Komec'a.@op^4yrra mpane4uit u ee,
ocmamatHbtil vneu. @opuyna Cuuncouq"

13) Irounmue o rceadpamypuoil Qoptwyne Ve6atweea.Keadpamypuan Qoptyna faycca.TouuocmL
xeadpamypuaw Qopnyn.

14) vucna Bepuynnu., @opuyna 3ilaepa-Marutopena.Irpu6nucrceuuoe et)tuucreHue Heoo6cmeeuuutx
uHme ep(uoe. lpaQuuecrcoe url,meepupoenHue.

Par4e.n 3. C)6uxuoBeHHbre auQSepeHqrraJrr,Hbre ypaBHeHrrfl .
15) 3adaaa Rowu. Irocmauaerc/ sadauu. Peruenui sadauu Rowu " rloror4o,o eopuynat Teilnopq,

Memodw Pynee-Rymma. Md,modat c oqeHKoil noepeuuocmu ua laaee. otaiuia'ni,oro"*rot^u
oduowa,zoeaw arcmodoe

I6) Rouevuct-pct3HocmHue uemod,at. Memod ueontrtedeaeuuux rcoeeeuquBnmoe., Ot4eurca norpr*ror'iiirl
KoHevHo-pa3HocmHbffi MemodOe. Oco6euuocmu uHme?puponaHun cucnlemypaeueuuil.

17) Ilpocmeiluue uemodat peil.teuun xpaeeoil sadaiu- dnn ofiamufueeuiam dueeepeuqu*orrox
ypaeuenuil. <Dyun4un fpuua d,emouuofi rcpaeeoil sadauu. Perueuue npiocmeiltaen rcpieion iumovudk
sadavu.

lB) IrocmauanKq Kpaeeam sadau dnn nuueiluoil cucmeuu nepsoeo nopndrca. Ateopumnat peuteHwr
Kpae?ux sadav dnn cucmett yp,aeueuuil neploeo nopndrca. Henuueiluute,xpo""or" sadarau.

co4epxauue 
''paKTn.recKHX 

3aHflTufi no ArrcqrrrJrrrHe (3 cemer:rp)
PasAer 1. Bne4enue B Teopr.rrc uQrpemnocr,efi.
Co4epxanue [paKTuqeaxprx gan_fl rr4fi .

l) onpedenenue a6cottomuoil u omHocumerauo'il nozperuHocmu.
noepetauocmeil.

' :"i

Peweuue npntvtoit sadauu meopt)k



Pas4e;r 2. MeroAu rrorrcKa peureHufi uelnnefiuux ypanneuufi. ',

Cogepxaulle rpaKTr,rqecxnc gans,rufi - 
:

2) Memodat roKqru3a4uu rcopueil uenuueiluoeo ypqnHetnt t. .,1,

3) Vmoqu,zuue KopHn uenuueiluoeo ypasHeHufl uemodou deneuun ompuKa nonorqJvt.4) Vmovueuue Koptrfl uenuueiluoeo ypalHeHun ntemodonr npocr4ou wmepqr4uu. IrocmpoeurlQ
umepquuoHuoil Qoptrynat u eudop HaqarbHoeo npu1nucrceuun.

5) Llmepat4uouHoe ymovHeHue KopHt uenuueiluozo ypanHeHufl uemodot|, Hanmoua. Ba6op HauarbHozo
npu6nucrceuun.

Pao4el 3. Ilprnrue M€ToAbI p€ureHufl crrcreM lnnefinrrx alre6pauuecKrrx ypanneunff.
Co4epxautre [paKTzr{eorcnx saHsrr,rfi .

6) Onpedeneuue HopMbI seKmops u Mampuqbt. oTycnoeneHHocmb sadau'u peweHun cr,rcmeMat nuuetiuotx
aae e 6p ctuue crcux yp aeue uuit.

7) Memod faycca. CxeMa educmeeuuozo deneuun, Memod faycca c efu1opou encreHozo streMeuma noeceiluampu4e. ;

8) LU-pasnocrceuue. Memod Xoneqrcoeo. Memod npoeoHKu.

Pas4e.n 4. x{repaquoHHbre MeroAbr peurenrlq crrcreM .nnnefinrrx a.rrredpan.recKrrx ypanHeHnfi
CogepxaHure lpaKTr,rqecrcrax gansrufi .

9) Peutenue cucrneMt nuweiluam anze6pauvecxux ypaeueuuit .nre|nodou npocmoit u*rpor|oa.
IrpeodposoeqHue cucmeMw rc eudy, ydo6uony dnn umepat4uil. eqeurca',7rporp"*nZr*r,

Co4epxanne la6oparopnl'Ix saHsrnfi rro Ancq[rrJrnne (3 cervrecrp)
PasAer 2. Mero4ul [orlcna penrennfi nellrrrefiur,rx ypanneuufi.
Co4epxaune la6oparopnrx sans,rufi .

I) omdeneuue rcopueil uenuueituoeo ypanHeHutt. Vmo,aueuue Koptrfl uenl,meiluoeo ypasrrcHw uemodo:w
npocmoil umepat4uu: Ilpoztpatvtuuqt pearu3al4un edcmecturu nsarca c++ u MatLab. 

,,,2) VmouueHue Koptl: uenuuetiuoeo ypasHeHutr noronuHtlo?o Eeneuun. Irpozpauuuain
pecrJrLktqr4un uemoda cpedemsauu flsuKa C++ u

, Vmouue'uue KopH! uenuueiluozo ypqsHeHun uemodo.u npocmoil ttrnepqlruu. Bafiop HqvaJbHozo
npu6nuuceuu,n. Irocmpoeuue umepaquouuoil eopuynai. Ilpoepdwiuan peqruscn4un memoda
cpedcmcarvu,t fl3btKa C++ u MatLab.

4) Vmo\ueuue Kopltfl uetuueituoeo ypasHeHun uemodou Hatomoua. Bafiop HattcutbHozo npu6rr"nrulA.
Irocmpoeuue umepal4uoHnoil Qopnynat lrpoepau*tHafl pearulat4un Memoda cpedcmeqJvtu fl3btKa
C+* u Matlab.

Pasge.l 3. Illpnnmre MeroAbI perrreHlrs cucreM ruHefinrrx alre6panvec4[x ypanueuuii.
Co4epxaulr,e la6oparopnlx sanrrufi .

euuit uemodou layccct (cxerua eduucmeeuuozrt
qcuvtu nsbrKq C++ u MatLab. '

modonl, faycca c eutilopon erasHoe'l
utxa Cl* u Matlab.

7) Peu.teuw,z CJTAV uemodou xdle\rcozo. ftrpoepntvwHan peaJxu3qqun ntemoda cpedcmaanu asatrca C+)-
uMatl,ab. j'1 :'i;

8) Petaeuue CJIAV uemodou npgeourcu. flpoepanuHan peailBat4un uemqda cpedcmaantu fl3btKa C++ it
MatLab.

Par4el 4.llteparyuoHnbre uerofu peureHl{q cucreM .rruuefinrx arre6pauuecxrrx ypanneHufi.
Cogepxauur: la6oparopnrx saH.sTufi .

9) Peueuue cucmeMbt nuueilrlam alze6.ipauvecrcux ypaeueruuil uerpodoat npocrnoit umepaquu.
Irpeo6posoeaHue cucmeMbt dnn umepaquil. Ba6Qp nor*rroro npu,nucrceuun.
flpoepanuuan pearu3ar4un rvt ,3btKa C++ u Maila[.

co4epxaune .ra6bparop'brx sa'qrrfi rro Ar{cqrrrJr une (4ceuecrp)
iPasAer 1. r4lrepaquoHnbre Iuero.(rt pe[reHrrfl crrc'reM .rnnefinrx arre6iauvecnrrx ypanneuufi . '-'

Co4epxauu( rxganstzfi.
1) Peuteaur. odon 3dildenn. Llmepaquouuwe eopuynat uemoba. Ifpoepcom,tuafl peanrl3aettlrnemoda nsama C,++.

PasAer 2. Nlerorrr rorrcna peureEufi crrcreM ue;rnnefinux ypanneHnfi.



Co4epxauue la6oparopnlx :lanqrufi .

2) Peweuue cucmeMw uenuueiluatx ypaeueruuil uemodoal
pearuloqun uemoda cpedcmaanu nsurca C++.

BepHbre qu(ppr;r.

l. a:0,2387;
2. a:3,75.1;
3. a: ll,4rl5;
4. a:2,3445;
5. a: 8,345;

2. Or4enr,rrb KopHtr ypaBHeHrf,
orpe3Ka rrorrorraM c rorrHocrbro Ao 0,01.

1. x sinx:0.25
2. tg (0/5Bx + 0.1) : x2
^t-J.{xcox(0.387x):0
4" x3 3x2 + 6x + J = O

5. x3 5x B - 0
6. x3 3x2 + 9x B + 0
3. Or4eluzrr KopHrz ypanuduax rpa(frz.recxkr r4 yroqHt4Tb

I{Tepaq[u c roqHocrbrc.qo 0,01.
1. 3x cos x 1 -- 0
2. x + -Lg x : 0.5

npocmoil umepaut4uu. Ifpoepatruuoa

Par4el 3. .AuuporccnMarlus r[ynlcqufi .

Co4epxaurre la6oparopnrx 3aHsruft .

3) Irocmpoeuue Mrmepnortl4ttoHHozo nonuHoMa Jlaepaucrca, Baruucneur,e rcoeeeut4ueHmoy nonuuoua.
Ilpozpcmttuqn pearrcql4un areopumMq. BbttlucreHun noruHoMa Jlazpal.terco 

"p"8"*u*Lt,fl.sbtKaC++..Pasgel 4. xlucleunoe 4uQQeperqrpoBaHrre.
Co,qepxauure la6oparopunx eau.rrzfi .

4) Irpu6nwcrceuuoe duQrlepeHqupoeaHue Hq ocHole nepeoil uumepnonnlluouuoil eop*tynqt Hanmoua u
Qopuyrut Cmupnuuea. Ifpozpanunan peailwaqufl qrzopumM| nuttuctreHurtr npouseoduoti
cpedcmea.t tu ngama C + +.

PasAer 5. rluclennbre MeroAbr rrHTerpnpoBaHrrfl.
Co4epxauue la6oparopnrx 3aHrrzi.
5) BaHucneuue ffilmezpaJtq c noMot4wo Qopuyn r Cucncoua. Iloepethuocmb evucner* ur*rrpor'i.

Paspafiamrca npuJto)rceHwr Ha fl3brKe C.++ 66 abFfl,tcJreHufl uHmeepq"nq no eop*tyne Cucncoua.
Par4e.n 6. O6rrruoBeHHbre anQsepeuqr{aJrbHbre ypaBHeHrrfl.
Co4epxaHu e la6oparopnrx saFrq,rzft .

6) Peweuue sadavu Rouu c noMoulbto Qopuyaat Teinopa, Memodut pyuze-Rymmo" AporpiiXt,
pearrcilqufl uemodoe cpedcmeauu tsbtKa C+t- t MatLab.

7) Koueuuo-pasHocmHue uemodat u uemod ueonpedeneuuaw xoeeeuq4ur*ou. Oqeurca noepeu,tuocmu
u np o 2p cri,rMH an p e aru3 aq.un Ko H e vH o _p a3 H o cmH ux u e mo d o e.
Peweuue rcpaeeoil sadavu dnn o6amuoeeHHbtx dueeepeuquanw-t$tx ypaeueuufi. rlpoepauuua,a
peailut dqun arzopum.n/ta peLueHust rcpaeaait sad avu.

9) sadauu dnn nuueiluoil cucmenrd neplozo nopndya. Ilpoepauuua4 pealrusaqwt
un rcpaeeoit sadauu dnn cucmeu ypaeueuuil nep6oz'e nopadrca.

5. oUEHorrHbIE CPEACTB A I^JIfl 'rEKvIIIEro KoHTpo;Ifl ycrrnBAttrMo cTI4; " "
rrPoMEX:vroqHorZ,q.r'rncrAIII4M rro IITOTAM ocBoEHIlfl AIrcIIlr4IlJrrIHhI

U yIIEEHO-METOAIIqECKOE OEE CIIEqEHI,IE CAMO CT O.fl TEJIbHOft Pan O x' bf ,,,,

C:IYAEHTOB !!: !'l

5.1. Tercyrqrafi rcoHrpo.rrr ychenaeMocrrr (3 ceuecrp)

t.Hanruuo.o,,o,#HTT:lH:ffi ff f lT:il#Lll#ti,ll#T#,l,o,r,oro*Ko,,

8)

6, a:0,314;
7. a:20,431'
8. a: 0,0384;
9. a:12,688:
10. a: 43,813.

aH€ur.trTLrqecKn vr yToqHr,rTb gereHur

MeTO,4OM npOC:nofi

Mero.{oMOII{H r43 Hr4X

OArIII II3 HI,IX

!1:i I iJ lI



3.x2+4sinx=0
4. x3 3x2 + ].2x 9 - 0
5. x3 + 3x + 1 - 0
6. x3 3x2 + 6x + 3 : 0
4. Orle.nurb KopHr,r ypa'He'r.rr aHa[[TuqecKr.r ,n yrorr'urb oAr.rE r43 Hr{x Mero.uoM Hrroroiiard

TOTIHOCTbIO 4t) 0,001.
1. tg (0.3x + 0.4) : x2
2.ctgx-x/3:0
3. x2 +4sinx:0
4. x3 2x +4 : 0
5. x3 3x2 + I2x 12 = 0
6. x3 + 4x 6 - 0

- ,, 
'.; 

[];,itt.:

rrpnnrepnrrft repeqeHb BorrpocoB rc pefirunr-rcoHrpomo J\b2
1. Peururt cr{creMy ypannennfi uo {roprrryne Kpanrepi

3.21xt 4.2\xz + 2.23x2 : 5.06
7. o9xr + t.L.lxz 2.23x3 : 4.i5
0. 43xr 1. Axz 0 .62xs : -1 " 05

2. Pernau crcreMy ypannenzft c rroMorrlbro o6pauroft Marpzrlbr

0 .42xt 1. 13xz + 7 " 05x: : 6. 15
1.14xr 2.Llxz + 5.11x3 : -4.16

-0. 71xi + 0. 81xz 0. 02x3 : -0. 17

3. Pelrurr crzcreMy nzuefin:srx ypanuenuft MeroAoM faycca
7.09xr + I.Ilxz - 2.23x: - _4. js
0. 43xr 1. 4xz 0.62x2 : -1. 05
3.2Ixr 4.25xz +2"13x3: 5.06

flpulrepnrrfi nepeuenb BorrpocoB n pefiruur-rcolrrpo.rrro J\b3

1. Peururn crcreMy nzuefturni ypanneurzft MeroAoM Xoneqxoro
7.09xr + I.t'lxz - 2.23x3: -4.j5
0.43xr
3.27xt 4.25x2 + 2.I3x3 : 5. 06

2. Peruum c[creMy nuuefiHrng ypannenr,rft MeroAoM nporoHKtr
I .09xt + I.t'lxz - 2.23xe : -4.j5
0.43xr 1. 4x, 0.62x3: -1.05
3.2txt 4.25x2 + 2.L3x= : 5. 06

3. Petuutt cllcreMy nunefturn( ypanueuuft MeroAoM npocroft vrepqr\vnc rorrrocrbro 0,01xl : 0.23xr 0.04x2 + 0.l1x: O.1Bx+ + l).2A,
xz : 0.45xr 0.23x2 + 0.06x: 0. gg
xr : 0.26xr + 0.34x2 - 0.11x: + b.AZ
x4 : 0.05xr 0.26x2 + 0.34xi O.I2xs _ X,.tl

Telcyqufi KoHTpoJrb ycrreBaeMocrr{ cryAenron (4 cervrecrp)

ffpnrvrepqrrfi nepe.reub BorrpocoB rc pefirunr,KqHTpoJxro li&l



l. I4cnolrsyx MeroA npocrofi ureparJrrr4, peur{Tb cr,rcreMy
0,001

s:i.n (x+1) y : I.2 tg (xy
2>< + cos y : 2 0.6x2

uewrHpftnrx ypanuenuft c roqHoorbro

+ 0,r4)= 
^z+ 2y2 : I, x)0ry)0

perrruTb cr,rcreMy nelzneftnsx ypanuennft c

tg(xy+0.3):x2
0.9x2 + 2y2 = 1 ,

rrpu AaHHoM 3HaqeHr.rn4 apryMeH[a c [oMor{bro
$yur<qux sapLa:aat: 1) n panuoorqro.f,ulrrx y3nax

No Bap%aHTa

2, Zlcuolrsyr MeroA
ToqHocrbro 0,001

sin(x+0.5) y
cos;(y-2) + x =0

npocroft Hrrorona,

_I

3. Hairm upz6rurNeHnou 3Haqeuue (pyrr quv
I{HTeprroJrf,rlrroHnoro MHoroqJreHa Jlarpanma, ecilv
ra6nuqrr 2) n .nepannoorcro.rrrqvx y3Jrax ra6mqu.

Ta6nmqa 1

o /?
i Aa

V. JJ

0 .62
0.70  --Vr /J

r q\JJIyI!,ct a

1 -^-  ta

L.13234
I .81 686
2 .03345
^ 

6aa 
^ -z.22646

2 .3591 3

0.102
0 .5r2
0.645
0.738
U.OUb
U. /l-J

.rilrl,ii,)
' ":r. I Ll ){,

No Bap%aHTa X

0 .02
0. 08
0.12
0.17
0 .23
0.30

Ta6,nrqa 3

r.02316
1.09590
1.L4125
r .2L483
1.30120
I.4091 6

0.102
0.114
0 .125
0.203
n 1q,,/l

Q .231

No BaprzaHTa x

0.35
o t1
0 .41
n q1

0.56
0 .64

^ -^n rrZ. I JY3I
2.30080
L .96864
r.78716
L .59502
1. 34310

0 .526
0.453
0 .482

0.436
U.OUZ

Sopuyly HuoroHa, Bbrqr{cJrarb4, Zcnolrsya [epByro vilt BTopyro r4uTeprroJrrrlrroHHyro
3uatrenrf, Qynrqun [pr{ AaHHbrx 3rl,aqeHfisx apryMeHTa"

Ta6nzuer 1



No Bapr4aHTa

a -.a-L.JIJ

1 ?AnJ. JVV
I -n r
+. J(JJ

| < \,4t I

I 
^/\-!.JJJ

1 AI\A
f. -t\J\J

Ta6wrua 2

s .0 4L92
5.I1144
5 .32016
547059s
5629686
5.79788

I 5 
^^t.56JZ

7 .3926
L.3862
1,.3934
1.3866
1.3945

tt | | t

n 1an

0.125
0.130
n 1?R

0.140

Ta6nnu,a 3

8 .651 29
B .29329
7.95829
1 .64893
1.36235
'7 .096r:3

No BapuraHTa

1264
1315
t232
1??/l

I285
IL1 6

Nt^ 

--

r\u iJdIJt4dHTa I x

0.1521
0.1611
  l aadv . taoz
0.1542
0.1625
0.1548

1. 150 6 .61659
1. 15s 6. 39989
1 1a r. lbu 6.19558
1. 165 6. 00551
t.Llrl 5.82558
1 1.1 r -t.tt5 5.65593

5. c norraorqbro r.rHTeprroJrrrl[oH'bx (fopuyn Hrroroua u faycca rr!fuu3iHarreHr.ro nepnofi ra
nropoft npoll3lloAHbD( rlpll AaHHbx 3HaseHrrsx aprpeHTa4nr $ynrqvv)sa1a11oft ra6rurqno

214

216

2,8
3,0
3,2
3,4

3,526
3,782
3,945
4,043
4,104
4,155

6. C nouorqbro I'IHTeprlonsqdoHurx ftopruyn CrupnuHra u Eeccerg uainn3HaqeHr4e uepnoft z
nropofi [po]I3rloAHbx rlplr AaHHbD( 3narreur4fix apryMeHTa 4nx QyHxqnv, saraHlofi ra6nzquo

3,6
3,8
4,0
4,2

4,222
4,337
4,507
4,775



5,1 59
5,683

rrpuuepurrfi uepe.reHb BorrpocoB K efirnur-KoHrpo.lro Nb2
1. BH'IzcrI'ITb LIHTeTpaJI rlo (popuynaru JreBbx rd rlpaBbx nprMoyronblraKoB rrpu n

oIIeHI{Bar Toq:lHocTb c fioMorrlbro cpaBHeHHf [OrytreHHbrx p$yJrbTaToB

.f (x) =;7i,

4,4
4,6

l.

2.

2.

3.

4.

f (x) =xt.4t-lI
a=-1, b=9.

a=2, b=12,

a=-2, b=8.

a=-7, b=3.

a=-5, b=5,

a=-9, b=I.

a=-I, b=9,

a=2, b=I2.

a=-3, b=7,

q=-2, b=8,

: 10,

perreHr4rr

saIaHHoMy

Pesylrramr,

3. .f(x)={Fo-7F 14 a=-3, b=7.

4. .f (x) ='^[*' *3* nll, a=-2, b=8.

2. Brrrucru4Tr IrHTerpaJI rlo $oprvryne rpanequfi c rpeMs Aecrrr4jirHbrMr.r 3HaKaMr.r

1. .f(x)=^pifii**), a=-r, b=9.

2. .f (x) =J"' + &

3. -f (x) = E -l,
4. -f (x) ='"!7 - s*it ,

s. .f(x)=84,
6. .f (x) =-./@ -$ + r) q = 2, b =r2.

3. BrnlrlcnllTb LIHTefpaJI rlo (poprrayne Cnuncona npr4 n: 8; oqegzrb rrorperuHocrb
pe3yJrbrara, cocraBr4B ra6uuqy Kon.errHbrx pasnocrefi

1" .f (x) =./l-* r,

.f(x)=![l;ft-u

Ilpnvlepinrfi uepeueur BorrpocoB rc pefirunr-rcgurpo.rrc J\b3
1. lauo au$@epenquanbHqe ypaBHeHr,re Broporo rop.sAKa nuga F(y,y,,y,,)=0

c HaqirnbubrMx{ ycnoBr{rMu y(xo)=yo vr y'6)=yL.
,{nr 4arruoro anS0epeHlluanbHoro ypaBneHuxsairruperreHrle ,y=y(x),yAoBJrerBoprrouee

3aAaHHOMy HaqaJrbHoMy ycnoBr.rrc, ts Br{Ae:
a) nr.ru orrr4qHbrx or Hy;rr -rrneHoB pasJroxeHr.rfl B crerreHHoft pxf;
6) no Merory Pyure-Kyrta cocr€tnzrr ra6nuqy npulrruNeriurx sHaqeuufi

cl{creMbl au{rQepeullzarlbHbrx ypanuenuft nepBoro [opsAKa, cooFBercrByroqerl
ypaBHeHr,rrc, Ha orpe3K. [0; 0, 5] c rrrarorvr h=0,1.

Bce srrrucJre:uvls. [pot43BoAI{Tb c oKpyuleHzeM Ao IrflToro Aec.{Tlr4qHoro 3HaKa,
rroJrfreHHbre B [yHKTax a) u 6), cpaBH]rrb,



1.

2.

3.

4.

5.

6.

7.

8.

9.

10,

y" -5y'*4y=9, y(0)=0, y'(o)=t.
yn +2y'ty=0, y(0)=0, y'(0)=2.
y" -tiy'-7 y=0, y(0)=t, y'(0)=t.
y" +'7 y'.-8Jr=0, l(0)=0, y'(0)=0.
y' -10y" +25y=A, y(0)=:, y'(0)=0.

!' -5y' -r6y=9, y(0)=2, y'(0)=t.
y" +!\y'-r6y=9, y(0)=0, y'(0)=t.
y" -(iy'-r5y=9, y(0)=2, y'(0)=2,
y" +4y'+3y=9, y(0)=0, y'(g)=t.
y" + 6y' +87=9, y(0)=2, y'(g)=t.

5.2.Ilpr:,ue)KyrorrHaq alrecrarluq ilo rrroraM ocBoeHr.rq qncqulr.nunrr (:auer c oqenrcofi).
ilpnnrepnufi repeqe'b BonpocoB n ravdry c oqenrcof (3 ceruecrp)

l. KaaccuQuKol4un nozpeutHocmeil pesynumama quctreHHozo peuteHun sadlgvu. IIpu1iucrceHHbte ttucra.
A6connmuqn u omHocumetrbHan nozpeu)Hocmu.
2. Ir o zp eu,tu o cmu apuQu emwr e c KLtx onep aquil. Itr o zp eu,m o cmu eyurcquiq,t.3 uil. ITocmauoerca saDauu. Memodat rroKaJrualruLtK sadaqu rbtqucileHu4KopHn.
4 zo ypasHeHun. Memod dineuun omp%Ka nonoJrqM
(uemod duxornouuu). Kpumepuil orcou,aauun umepaquil.
5. Memod npocmoil umepaquu. Cxoduuocma uemoda. Kpumepuil o*oiroru" umepat4uit. O6ycnoa-
neHHo cmb uernod a npo cmoil umepqquu.
6. Memod Hunmoua peuteHufl uenuueiluoeo ypanHeHun, Vcnoeue cxodwocmu. Rpumepuil orcouua-
Hun umepaquil,, Memod cercyryu.r.
7. Ilpnuute Memodw pelueHun cucmeM nuueituutx anze6pauvecrcux ypae),ueuuil (CJIAV). O6ycnoa-

Jr e HH O Cmb S ad t\u p e u,te Hut c u c [n e Mw nuu e iiu utx an z e 6 p awt e c Kux yp a e u e uuil.
8' Memod faycca. Cxeua eduucmeeuuoeo deneuun. Memod faycia c ept6opou zilqnHoeo oneMeHmo
no eceil Mampuqe (cxeua noilHazo eat6opa).
9. Pasnocrceuue Mqmpuqbt Hq t4Hoacumeru. Memod Xoneqrcozo ptwrnily CJIA| (uemod rceadpam-'
uutx xopueil. Memod npozoHKu.
10. umepaquo'HH^e uemodut peutquua cucmeM nuueiluutx anzefipauue"*to ypoureuuil. Memod j

npocmoil ume.paquu.Cxoduuocmu uemoda npocmoit umepqquu. Anocmbpuiproo ot4eHKa nozpeut-
HOCmU.

I Memod 3eiidenn ,I:;:;:::;,8*ili;;;:#:tr:r;'i:#,;::::;frStrI"Fihepuil orcouva.
uun umepa4uil"
2' Memod nocnedoeqmenauoit ae*ueil penaKcat4uu. Izlmepat4uouu w fidpuynw uemoda penaxcatluu
Modu$ u xaqun u emo d a p e n arcc a 4uil.
3. Memodat noucKa peu'teuuit cuctleu uenuueiluutx ypasHeHuil. Ifocmaufexa sadauu. Ocuoeuwe
onped eneuun. Ibppemuo cmb u o 6ypnosneuHocmb s ad a'au.
4' Memod Hwomoua dnn peuteuun cucmew uenuueiluutx ypqnHeHuil. IrlmepaquoHHwe eopuynut5. ModuQuKa!4uu uemodq Hurumoi,rya. Memod cetg)tr4ux. Memod cmee$iuceua. 

;6' I'InmepnoilupoeqHue Qynxquil $ocmauoerca sadaqu uHmepnozrupoeaiyun. Il.pu1nunceuuute
fi opuynut. Jfuu eiluan uumepnonaqila.
7' Kouevuarc pa3Hocmu. I'Iumepnopnquouuatil uuozoqneu Hwomoua. IrfiJmepnornquoHHan fiopuynafaycca.
8. Irlumepnontwr4uoHHbte Qopuynu Cmupnuuea u Eeccenn.
9. IzlumepnoLnuun KaHoHuuecrcuu 4onuuoMoJt. Irlutnepnonnt4uoHHb il non|.mou Jlazpauctca. Bwqucne-
uue rcosfi$uqueHmo7 noruHoJvta. Oqeurca noepewHocmu uHmepnonnquoiluoti Sopuynut Jlazpauuca.



I 0. o 1pamHo e uHmepnoruposaHue. Haxoacd euue rcopueit ypanHeHun uQmod au oopamHoeo uHmep-
no,nupo6oHun.

I L Cp e d u e rce ud p amuvu o e np ud autrc e uue. JI uu e riu qn
H auJvt e Hbu,tux rce adp om o e.

u rcoaopamwtHa.fl Qnnporccuua4un. Memod

I2' vucneunoez du@Qepe,tqupo^aHue. @opuynat npudnucrceHHezo du$Q,epeut4upo6qHun, oct-to6qH-
tumoHq u fiopuyne Cmppnuuza.
d.nn p aeu o omcmonwux mo rt eK.

Hanmo'ua-Komeea.
nequil.

at Cuuncoua.
eea. KeadpamypHat eopuyna faycca. Toquocmu

rceadpamypuutx Qopuyn.
18' Vucna Eeptuynnu. (Dopuyna 3ilnepa-MaKtropeHo. Irpu1nucrceuuoe eLruucJteHue ueucofucfieea-
Hbtx uHme2p0ilo6.
19' Odutrcuo7etqHbte duQQepenquoJtbHue ypasHeHufl. 3ada,aa Rowu. peweuue sada.tu Rou,tu c no-
r4ou4bn Qopuyaut Teiln opa.
2 0. Memodut Pyuee -Kymma. oqeur<a no zpeu,mo cmu odHoutazoewx Memo d ,,6.
2l' Roue'tuo-trta3Hocmuwe uemodu. Memot) ueonpedeneHHbtx rcose$ur4beHmat. oryeuxa nozpew-
Ho cmu KoHevHo-pa3Ho cmHbtx uemctd oe.
22. Irpocmeilu'tue uemodut perueHufl rcpaeeoit sadauu dnn o6utrcuo*eHHbt| dusfiepenquarrbHbtx
ypaeneuuil.
2-3' @yurct4un l-puua cemouuoti rcpaeeoit sadauu. Peweuue npocmeilrueil.ttp eeoti cemorruoti sada,tu.
24' IlocmaHoht(a Kpae7wx sadaq dnn tuueiluoti cucmeuu nepsozo nopndrca. Anzopumubt peuteHu,
Kpaeewx sadau dna cucmeu ypaeueuuu nepnozo nopndrca.

5.3. CanaocroflTeJrbHan pa6ora o6yuaroqerocr.
Cavrocto''steJlbHat pa6om cryAeHToB tlo Ar4crllr[ruue <gzcJreHHbrp Merorbr) BKJrrcqaer n ce6.rqCJleAyuque BI{AbI AetTeJrbHOCTnI:

cm z e op auq e c Kux o n ep aquil. If p ae untg o rcpy en e uun.

Oqeurca nozpeulHocmu u ycKoperrue cxoduuocmLt.

caMocrofl r e.lruoft pa6 orrr cry4enro{ (4 cervrecrp)

1) npopaborrcy yre6uoro Marepr.raJra rro KoHcrreKTaM, y.re6Hofi r,r FayqHofi nr4Teparype, B ToMqucJle rlo BollpocutM, He paccMorpeHHblM Ha ayrl{TopHbrx 3aHrrH.f,x;
2) no4ro,oBKy K ua6opatopHblM 3aHflTTIxu, rpe6yroruyro coBMecTHoro BbrnoJr'e'rrf, MaJrbrMr,

rpylnaMl,I cTyI;eHTOB pacOMaTpr.rBaeMbrx Ha r eKrlr4fl x B OnpocoB ;
aMu cTyI;eHTOB pacCMaTpLIBaeMbrX Ha reKrlr4flx BOnpoCOB;
3) no4ruroBKy rro BceM BLTAaM KorrrponbHbD( Mepon pnnnft, IP TOM qprore K TeKyrrIeM)/

KoHTpoJrro sHarfl.rft r,r [poMexyro.rHofi arrecrarlrru.
Boupocsr AJrfl caMocrofl.reJrb

| . IIp o zp attuup o 6 aHue u a anz opunpuuq e cKaM .fl3
6.0+ u Maple L'R4. Cocmae u fiyuftt4uoHqnbrhte
2. IloeperuHoctnu nbwucfleHuil. AnfiedeneHue KoJr
n n zp6nnttu o?v7 tv ^uDhna,o,i fT^^-.

3BM,
qe ud eumuuw ypq6H eHuil : fuemod noJtonuHHo eoqeHoeHmHbw ypqrHeHuu: fuemod noilo*uHHoeo

oereHut (ouxofttotvtuu); uemod xopQ @ercyu4ux); uemod KacameilbHutx (Ilpromoua); uemod
umepaquil. oqemrca noapewHocmeil. Tpe6o6aHun K BbtqLtcJtLrmenbHoMv *horu*.i' iJ"il"r,"n,1mL
cJto)tcHocmb arleopun Jwq. 

cuo6aHu'K EbtqucrumenbHoMy anloputnuy' vcmoil'tu^ocmb Lt

7' Memodut qrtc.neHHozo pelaeHun cilcmeu nuueiluutx aneehpauuecKux ypq1ueuuil. MemodnocnedoeameilbHozo wx. Memod ompatrceuuit.
8' Memod npocmoil xu peanu3atquu ntemoda npolmori umepaquu ua JBM,

Bonpocrr 4.rrn



1 Onmuuusttqun cKopocmu cxoduuocmLt umepot4uoHHwx npollerror.lXrlr*od 3eitdena.
2 . tr4mepar4uoHHbte uemodut c ucnorb3onaHueM cn o-eK6u6alte
3. IIo enuil u o6)t ut4.
4. I,In
5. I'Iu ,zpeuffiocmo *rorornpua Hatomoua.
6' I'IumepnohqquoHtlbtil uuozoqaeu Spuuma. Cxoduuocmb uHmepnornl,ruu. Henuueiluan
uHmepnortaut.
7. Irlnmepnoiltqun cnnailuaMu. MuoeouuprtcLfl uHmepnonnt4ufl.
8, Cpeduerceadpamuuuoe npu1nuilceHue. JIuneiluai onnpo,*r*aqun. Memod uauueuuwux rceadpamo,.
Henuu e ilu an annp oKc uMaqufl .
9' 

_ 
Vucneuuo e duQ$epeHuupon aHue. Il onuuouuqilbHwe Q opuynu. Menlod pyuze -p ou6 epea.

I 0. Re asupa'HorvepHde c emKu. p eeynnpusaqun due Q ep eHqupo,qHufl.
11.

12. . (Dopmyne mpane4uil.
rceadpamypuutx Qopuyn.13. . 3adaqa Kou,tu.

14. Memodbt peweHun: uemod lrurcapa; uemod MsJtozo napqrvrempa; ulmod Adauca.
15. Kpaeearc eadaqu. PasuocmHait uemod. Memod fanepxuua.
l6' Memodu peweHun ypaeHeHut B qacmHwx npouseoduwx. ocuoeuorc houn*un meopuu uemoda
c e m oK. Annp orc c uu at4un np o c m e ilu,tux zun ep 6 0 n w4 e c K)x s a d aq.

uvecKozo ypqaHeHui.
aeueuuil. |i , i,ti,.)()'.

aeueuuil.
BbrrroJrHeHlrr caMocJro.f,reruHofi pa6oru rBJr{K)Tc,

cnpaBorrnbre rroAct4creMbr r.r o(fzquzurumre cafirrr [porpaMMHbrx rraKeroB, r.r3) raeMbrx B par\4Kax
AI'{cIII4TIJII'IHbr. B xo4e caMocrorrenruofi pa6otr cryAeHTbr AoJrxHbr 4o3HaKoMt4Tbcrr c co.{epxaHr4eM
cooTBeTcTByloltqux pecypcoB, I{MeIoIqI4M oTHoItreHLIe K paccMaTpI,IBaeMbIM IIa JIeKrIr{rX BorrpocaM, K
3a4a\rr4flM la6oparopuux pa6or u K BorlpocaM AJrr cauocrorlemnoft pa6oru. ilp" groM
peKoMeHAyerc.r caMocrotreJlblro npoaHanra3r{poBarb 14 qacruqHo peafrusoBarb npr4Mepbr, AaHH6re B
cnpaBoqHbrx MaTepr4 anax

(DouA olleHoqHbrx Marepl{anon ((DoM) am rpoBeAe4r4r arrecrarlru ypoBH-'I
c$oprr'rr'rponaHHocrI4 xovrnerenqufi o6yraroquxo.r uo Ar4crlr{flnrrge oSopun fl3rcfl orAeJrbHbrM
AOKyMeHTOM.

6. YqI],B HO.ME T OAI,IqE CK O E IT I,IH O O PMAIII4 OHH O D OE E, CfIEqE HI,IE
nucuuIIJIlIHbr

6.1. Krnlrroodecne.reHHocrb

. li;
.i \

_ii\i

rlauMeHoB aHue r uTepaTypbr : aBTOp, Ha3BaEue, BtrA r-t3AaHlur, r.i3AaTenbcTBo

OcnosHa.fl Jtr4Teparypa
l. flupyuon, y, f.II33 VucnenHue naer@
aKaAeMlrlrecKor,O 6axananpuaralY. f. lII,rpyllon [ugp.]; noApeA. V. f.
Ilupyrrrona, - 5-e us4., nepepa6. r4 Aon. - M. : rl:rAare*crso Iopafir .2017 . -42 | c. - Cepux.Igfglglpr4IaAguuvQcrnfi xypc. I SBN 97 8 _S _ i3 4 _0i I 4t _ 6

https ://www, elibrary.
ru/item. asp?i d:3 0 5 6'7'
351

2. Cyxapen, A. l['. HuclenHbre MeroAbr oytrnl,rusaqlrnr@
aKaAeMulrecKor0 6axananpuara / A. f. oyxapen, A. Il. Tuvoxos. B-B. @e.uooos.aKaAeMulrecKoro 6axananpuara / A. f. oyxapen, A. Il. Tuvoxon, B. B. (DeAopos.

- 3-e us4,, ncrll. rr Aon. - M. : ZsAardJrcrno lOpafir ,2019. - 367 c. _
AraAer,rr.r.recxnfi rypc). ISBN 9 7 8 -5 - 5 3 4 -0 4 4 49 -2

https ://www.elibrary.
ru/item.asp?id:41246
950

3. Boponqona, I{. B. gzcneHnue naero,qrir B nporpaMMr.rpo-saHt;lT;;6Ho;
noco6ue anr CIIO / H. B. Bopouqona, t, H, Eropyurxlrna, ,{. 14. Axyutuu. _
Caparon : Ilpodr,o6pa3o-BaHrre; Aft llu 3p Me4[a, 2019, - 125 c. - I-SBN
97 85 448607 61 5,97 854488 027 82,

https://www.elibrary.
rulitem.asp?i d:44732
599

4, Olerm, H. 11, Bne4eurre B rrr{cJreHHue ueroau / trI. [Snerrlrl AA
Kpacnopyqxlrfi , .- Honocu6upcx : Hosocu-6uocruii l.ocvrancrne''rrfi

https://www.elibrary.
ru/item.asp?id:35785



Lrrer, 2018. -_1!5 c.- ISBI{ glSSlltZZ6325.

l. 3anaauxr, It. E. gr,rcnenHbre MeroAbr Oclrosbr ffi
V_qe6Hr,rK rr [parKTr.rKyM I B. E,3anzsHrx. - 2-e uza., [ep. rr Aorr. _ Mocrna :
ll-eAarenrcrso lfopafir, 2018. - 356 c. - (Baxalanp. A*u4.r^r.*rf *lpO._
ISBN 9785534.027r43.

h@s://www.elibrary.
ru/item.asp?id:37500
599

2. Cyt<apen, A. f. llzcneur{bre MeroAhr onrmr,rugaqu@
f. Cyxaper, A" B. Tr,nroxon, B. B. <De4opon, _ 3-e n3a,, r,rcrp. r4.qon. _ Mocxna :ll:ja-relrcrno lopafir, 2017, -36'l c. --(Barananp. Ara4euz-vecxuft xypc). -ISBN 9785s3 4044492.

https://www.elibrary.
rulitem.asp?id:30571
7s7

3. Kysuua, B.ll. B
HarrpaBJreHr,rr rroAr
B. B. Kysuua, A, H. Kouen. - flesga : IleHsencrraft rocy4apcrneunufi

ra crpor{reJrbcrna,20lt5. - 124 c.

https ://www. elibrary.
ru/itern.asp?i d=32730
-a^I JZ

6.2. IlepnoAr{qecKrre u:rg Errrfl,

Becrnu:r KoMrrbrorepHbrx z zu(popnaaqrroHHbx rexHoJrorrrfi, ISSN: rg10-7206.
Computerworld Poccra.{, ISSN: I 56A-5213.
Mrap fIK, ISSN: 023 5-3520.

6.3. I4nrepHer-pecypcbr
I . The_La' feX Proj ect I I p exw Aocryrra: trttps :ttwww.tatex-pro.l ect@

3 B c < )/sv B ep cLr rercK ax 6u6 nuo^rera oruafi u > - nttp.l t aib I o c lub. ru/
2. 3uer<rpoHnar 6z6nzorexa: http : /iwww.twirpx. com

7. MA:I]EPI4AJIbHO-TEXHI,IqECKOE OEECilEIIEHI,IE AI{CqUUII4}IbI[m peum3ar\ilu 4aunofi AI{'III4IJI]IHbI LlMerorc.fi cnerluanbH're rroMerq e'vrfl. Arfl[poBeAeHr,rrlzaustuit' JIeKIII4oHHoro rula, na6oparopHbD( 3arr.rrrrafi, rexyruero KotrrpoJur r4 npoueNyrouuoli
aTrecrarlr4r'r, a raKxe [oMerrleHr4fl. rils. caMocrorrerrnofi pa60ru.

Jla6opa:ropHble 3aHtrl{s rpoBoArrcrr B KoMrrb}orepHoM Knacce (100-3, L226-3, 5116-3 utmaHaJrofr{qHofi ay4raropvruB saBvrcr{Mocrr4 0T cerKr4 paumcauux). i
llepeueur ucrlo Jlb3yeMolo JrIrIIeH3raoHHof o [porpaMMnoro o 6ecngqeH1as :1) MS Word;
2) Visual Studio;

Pa6oqyro nporpaMMy cocraBrJr

1.

2.
3.

Peqeuseur
feuepanrnuft 2lzpexrop OOO

flporpanrrraa paocMorp e*a n ogo6perra
flpororcon l',Ib1 or 30.08.2021 rola
3ase,qyroqzfi na0eapoft

(oHo,
Pa6oqas nporprrMMa paccMorpena u o4o6peua
Ha 3aceAaHuz yue6Ho-MeroAr.rqecxofr r<ounccuu uaii
llporoxon Nsl or 30.08.2021 roaa
Ilpe4ce4areJrb lftloMtrccr{H

(OC C

.uou. ra$eapnr OralIM fopnon B.H.
@r*fficrb,fuuo4ur.rcr)

n.C. Itsacoe
(Mecro pa6oru, AoJrxHocrb, , no4uncr)

Ha 3aceAaHzz xa(pe4prr

C.M" Aparenru

(OI4O, AoJrxHocrb, norudcr)
C.M. ApaxenxH
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