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1. rlEnrr ocBoEHutr 4r[crryrlJrr4Hbr
I{enrtrra o cB o eHr{r Ar{crlr4rrnrrHrr (rvro4yrllt) anrlrrorcr :

.I{3yqeHI{e cacreMbl MareMarl4trecKlzx snauufi u yrr,reHufi, Heo6xo4zrur,tx B

npo$eccuoua-nrnoft AeflTeJIbHourur nns. paspa6ornrz MareMarr4rrecKrzx l,ro.4errefi npoueccoB 14

o6rexron aBToMarIr3arJnv v ynpaBneHr4fl, Arrg: kr3yqeHufl cMe)r(Hbrx Ar{cur4nJrr4H, rrpoAorr)r(eHr4rr
o6puzonauu4

. [rHTeJIJIeKTyaJrbHoe pa3Blrrlre, froprr,lEponaHr4e KarrecrB Jrr,rrlHocru, ueo6xo4r4Mblx Arrtr
ycnenrnoft xI43HI4 B coBpeMeHHoM o6rqecree; scHocrb r4 ToqHocrb MbrrrrJleHvrfl,, rrrTyvr\r4fl,,
SJreMeHTbr aJrropr4TMr{.{ecKoft KyJrbrypbr, [pocrpaHcrBeHHbrx npeAcraBnenuft;

o SopuupoBaHrre lpeAcraBJrenuft o6 rr4eflx v MeroAax MareMarr4Kl4 r(aK
yHlzBepcanbHofo s3blKa HayKIr Ir rexHvKlr, cpeAcrBa MoAenr{poBaHzrfl. flBrrennfr. u [poqeccoB;
MeTOAaX O ITIZMI,I3 arlr4 I,r ;

o BocrllrTaHrre KyJlbrypbl JrrrlrHocrr4, oTHorxeHrzfl K MareMarI,IKe KaK r( rfacrv
o6rqe'rerone.recxoft KyJILTypbI, rIoHI4MaHze 3HarrlrMocru MareMarIzKLI AIrfl HayrrHo-
TexHr qecKofo [porpecca.

2. MECTO,4I4CIII,IfIJIpIHbI B CTpyKTypE OfIOfI BO
,{rzcqznlnna <Hucneusrre MeroAbr) orHocrdrcr K 6asosoft qlaerv ocnonuofi

npoQeccnoualrnoft o6pasonarerr,Hofi rrporpaMMlr rroAroroBxu 6axaraepoB no HanpaBnelrr4ro
02.03.0'2 ((Dy"AaueHTiuIbHatI zn$oplaarura v aHsopnaaqrzoHHbre rexHorrofr4r4). Als
ycllelllHoro v3y.s.elg'ufl, AaHuofi ALicIII4nnI,IHbr cryAeHT Aonlr(eH BnaAerb o6.s:aterr,Hr,il\a
MI'IHI{MyMOM coAepx(aHl{f, ocHoeHofi o6pasonarernnoft lpofpaMMbr no MareMarrrKe AIrtr
.4aHHoro HarIpaBJIeHnx (nrareuarl,IqecKofo akralfirga, anurvrvtqecxoft reotrerprrr4, ruaHefiuofr
allre6prr, 4uSQepenIII4aJIbHbIX ypaeneurafi). 3narr, ocHoBHbre rroH-sl4r 14 Mero.4br
MareMar[tlecKoro an:dJrrl3a, anaJrr4Tr4rrecrofi reoverptlrr, manefinofi alre6prr, Teopr4l4 cfyuxuufr
KoMrrJIeKcHOfo [epeMeHHoro. Yuerr npr4MeHtrl MareMararrecKpre MeroA6r Arrrr peueHr4q
[paKTI4qecKI4x 3a.4arr, BlaAerl MeroAaMLI peueHr4s ar.rfrSepeHrlrranbHr,rx u atte6par4qecr(ax
ypanneHrzft, 4llS$epeHIII4aJIbHoro Ir I4HTerpaJrbHofo Ltcrrr4cileHkrfl, aHalrLrrvr.recxoft feoMerpl4y,
'reopl4l{ B ep osrHo creft , uarelr arrl'recxoft crarr.rrlTr4 Kr4 u cly uaftubrx rrpoqeccoB.

[ucquunuua Sopuupyer 3HaHI4t LI HaBbrKr.r, seo6xoAunabre B [paKTr4.recxofi Ag.srerbHocrr4
rnalu0uqultoBaHHoro crreqrraJll{cra. B pauxol y.re6noro rrpoqecca Mo]r(er 6rnr ucuoJrr,3oBaFra
.[pu [oAroroBKe Bbrrrycxuoft xealu$ulcaquonHoft pa6ortr.

3. KOMIIETEHIII,II4 OEyTIAIOIIIEI'OC^fl, OOPMI,IPyEMbIEB PE3yJIbTATE
o c B o E TMfl [VtCt\ I,rII JII4Hbr (M OAyI.fl )

flpoqecc Lr3yqeHkrfl rl{curnnl4Hrr <r{zcreuHbre MeroAbr) HanpaBireH Ha dlopnauponaHue
IIX KOMIETEI{UT4

Ns

nln
HaseaHne KoM rlereHrlr4l{ Zulexc

O6ryercylrrypHbre KoMrrereurluu (OK)
1. cnoco6nocrb K pa3pa6orre anroprzrMr4qecKr.rx I{ npofpaMMHbrx peruenzft n

o6lac>ru clrcreMHoro r4 rrprrKJraAHoro nporpaMMupoBa1Lrfl,
MareMarr.,rqecKl4x, zusoprvraql{oHHr,rx u llMvrarrnoHHbrx ruo4elefi, co3AaHlrro
zuQopnraqrzoHFrbrx pecypcoB uo6arr'Hr,rx cerefi, o6pasonareJrbHofo
KOHTEHTA, IIPIIKJIAAHLIX 6AS AAHHbIX, TECTOB KI CPEACTB TECTI4POBAHI4'
cucTeM u cpeAcTB Ha coot'BeTcTBlre AM 14 I,ICXO,IIHbIM BAHU-'IM

otIK-3

flpo 0 eccr{ouarrbHbre KoMrrereuqzu (IIK)
L cnoco6nocrb rloHr,rMarb, coBeplreHcrBoBarb r,I npr4MeH{Tb COBpeUeUUtrft

Marer\{arrrqecxuit a[[apar, (pyu4anreHraJrbHbre KoHrlelrlr4r.r r.r Qr4creMHbre
MeroAoJrorvu, Me)KAyHapoAHbre Lr rrpo(fecczoHarbHbre craHraprr,r B

_qbnegrr rH0oeMaqr4oHHbrrcuonorrzft

tII(-2



cloco6Hocrbro 90QeKTIzBHo rrpI4MoH{Tr, 6asonrre MareMarr.rqecKrre gnalnfl.u
I4H(bopMaur{oHHbre rexHoJrofuv npv pelreH[Lr [poeKTHo-TexHrrrrecKux Lr

rlpr4KJraAHbrx 3allal{, cB.fl3aHHbrx c pa3BI,ITI{eM pr r,rcfroJIb3oBaHIIeM

r{HO opMaur{oHHbx rexHonorrdfi
B pe:ynrrare ra3yqeHr,rfl Alrcrlr4rrJrrrHbr cryAeHT AonlKeH :

3narr,:
- ocHoBHr,re Tpe6oBaHl{fl, npeAbf,BnseMble K BbrrIIlIcJII'ITeJIbHbIM CXeMaM: KOppeKTHOCTb,

ycroft q[Bocrb, cxoAr4Mocrl ;

- Bblqr{cJrr,rreJrbHbre MeroAbr e rltuefiHofi alre6pe;
- MareMarrnrecKyro reopruo o6pa6orxu gKcrrepr{MeHTa;

- MeroAbI I4 anfopl,ITMrr upz6nnreHHofo r.rHTe)r'pr4poBaltrfl. r.r au$$epeHrlr,rpoBaHrrfl;
- BbIqHcJIt4TeJIbHbIe cxeMbr vr anfopr{TMbr perreHnfl o6rrxnoBennux 4u(p$epeHrlrraJrbHbrx
ypanneuuft;
- rlpaeMbl rIporpaMMLIpoBaHI,Is Ans nepcoHaJrlHbrx 3BM (IBM - coBMecrr{Mbrx KoMrrbrorepax)
Yuerr:
- o6ocuoeanHo nrr6parb rlI4cJrerlHrrft vrero4, paspa6orarb aJrfopr4TM perrreHr.r.s nocraereHHofi
3AI.AI{Id;

- pa:pa6orarb lr ornaAlrrb rlpofpaMMy Ha anfopr.rrMr.rqecKoM {3brKe C** 4nx perxeHr.rs
I4DKeHepHr,X 3aAarl.

B.rralerr:
- MeroAaMV perueHpls 4Ia(p(pepenquanbHbrK ypanneuufi kr cr4creM c r.rcnoJrb3oBaHrreM
npeo6pa:oBaHll-u flavtaca, o[TI4MI43arII4oHHbx 3a1laq 4n-a Syurcqrrr4 oAHofi v HecroJrr,Kr,rx
rIepeMeHHbIX, MeroAaMIr AI,IcKperHofi uareuarvrKurr lpynr<qzoHaJrbHoro alaJrvrsa,

4. CTPyKTypA I,I COAEPInAHpIE Ar,rCIIr4rIJrI,IHbI (MOAyJIfl)
180o6 AUSMKU!, _r'_b A[gUI{IrJ II4Hb] cocraBJlger ) 3arrerHbx eAI4HI4IL IUU qacoB.
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(:auer)
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1 Ilurueirttas aJrre6pa 3 1-3 4 2 6 4/66%

2 llpu6mzxeuuoe perreHrre
HCJII4HEiiHbIX VDABHEHI4ft
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a
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a
J t6-

18

6 2 I2 4ls0% perlraur-
roHrporn J\! 3



llroro 3 ceuecrp J 18 36 18 54 30/55Vr 3aqeT c
oqenrcoii

Bcero tJ 18 36 l8 126 30/550 ga'{er/sa.ter c
oueHlcoft

C e6nofi€IJIOB YIIEOH AI,ICqUIIJIIIHbI
J\!
nln

HaunreHosauue
pa3AgJIa

trncuunJrHHtbl

CogepxaHue pa3Aefla

I JIuuefiuas
anfe6pa

1"1. Ilousrrae o M:areMarutrecKoM r4 frusuuecrcoM MoAeJrvpoBaHrzr4.
Ocnosurre BVAbr Ma.TeMarr4rrecKr,rx MoAeJrefi. MareuaruqeoKar reopzt
IlorperuHocTr4.
1.2 OcuonHbre 3anaetr lznefiuoft anre6obr.

2 llpudmaxceuuoe
perrreHr4e

nenu.gefinrm
ypaBr{eHrrfi

2.1. IIpu6rux(eHHoe peureHr4e alre6parzuecKrrx 14 rpaHcueH,4eHrHr,rx
ypanueulEfi . llocrauoeKa saAarrr4. Ocuonnas reopeMa MareMarrrr{ecKof o
aHuII43A.

Mero4 AeneHrr{ orpe3Ka frorroJraM, MeroA upocroft rrrepa\uv.,
2.2. Merol xopA, MeroA Hrroroua u xou6uur,rponaunr,rfi MeroA.
Arropurnarr ra rpaS uuecKas r4nJrrocrparlz.rr.

a
J MetoArr

pellreHr{{ cIIoTeM
nznefiHrx
anre6paz.recKr4x
yparneurafi

3.1. llpxlrbre MeroAbr perreHrr{ clrcreM Jrr.rHefiHbrx alre6pazvecrczx
ypanuenufi: MeroA, lrcnonmyrorqnft o6parHyro Marpr{uy. (Doprvrynu

Kpauepa.
3.2, Amopr4TM MeroAa faycca 14 efo ycrofiuznocrt, flporpaMMHat
peanr43arl[s rprMoro u oOparnoro xoAa faycca. Mo4ra$uxaqr4s MeroAa
faycca - MeroA nu6opa rJraBHbrx gJreMeHToB no cron6qau.
2.3. IzlrepaqlroHHrre Merolbr perreHr,r.f, CJIAY: MeroA npocrofi
Lrr ep a\w r4 M eroA 13 efi 4enr. llp o rp arr,ru :aafl . p e urulr, arJprfl . rp rr B eA e HH brx
MCTO,IIOB.

AT MarerraruqecKa
a o6pa6oma
SKCIrepI4MeHTa

4.L MareuarzqecKar o6pa6orxa gKcnepr4MeHTaJrbHbrx AaHHbrx:
r,rHTepnoJrrrpoBaHr4e 14 anrrpoKcvrMar\vs. SyHxqzfi. O6qas rocraHoBr{a
3alJa'rn. llocrauosxa 3a1arru r4HTeprronrrluIa. flongrue KoHeqHbrx
pasnocreft. JluHeftnas r{HTeprronf,r\us. c [ocro-flHHbrM r.r repeMeHHbrM
IIIAIOM.

4.2 Qopwryna Jlarpau>xa. LrnreprroJrrrlaoHHbre noJrr4Hovmr Hrrorona.
Anropurrurr n rlB'crpaMMHafl peur1gar\rrfl. lloH-{r14e r<y6z.recxzx
cnnafinon.
4.3. AunpoxcuMarllu SyHrqzft oguofi nepeueuuoft. Blr6op Blrra
npz6nuxarorqefi (pyrrxquu. MeroA Har4MeHbrrrr4x KB aAp aro B

5 Yucneuuoe
r4HTefpr4poBaHPre

5.1. r{ucrenuoe rzE[erprrpoBaHr4e. llocrauosna 3ara.t:a. Pac.{erHrre

Sopvymr MeroAa npsMoyronbHr.rKoB u rpauequfi.
5.2. Brrno4 (poprrtynrr Cranancoua. Alropurna Cr.rnrucona c
aBToMarr,rqecKr'rM .alr6opol,r rnara, llporparurvruax peurz3arErs.
rrpr4BeAeHHbx MeToAoB.

6 llpr,r6lzNeHHoe
perxerrr4e

o6rrK.uoeeHHrx
an(p(pepenquanb
Hbrx ypanneuufi
U UX CIICTCM

6.1. llprz6ulxteHnoe perrreur{e o6lmnoeeuurx au$SepeHrlrzanr,Hrrx
ypanHeHzfi. 3a4a'aa Kolru. -flsurre 14 HerBHbre Mero.4br perreHr4s.
Alropurna 3firepa u npo6nerra ycroftuuBocrr4 Bbrqr.rcrr4TeJrbHrrx cxeM
Ha efo rpr{Mepe. Mo4u(fuxaquu Mero.4a 3ftrrepa u rporpaMMHafl
r4nJrrocTparlur.

6.2. O6ryas. cxeMa rrocrpoeHLrf, MeroAoB PyHre - Kyrra. fpa(fuuecrax u
rrpofpaMMHar lrJrnrocrparlur. Oco6ennocru MHororxaroBbrx
anropr{TMoB.
6. 3 . Anrou arkgarJLrfl, nrr6opa maf a rrpu qrrcJreHHoM t4HTefpzpo Ba:rizrvr

onv.



Coqepxauue .na6oparopHbrx pa6or.
Peureuze uelunefturx ypaBHeHufi c oAnoft rrepeMeHHoft ueroAonr rloJroBr.rr]Horo AeJrer{r4r,

MeroAoM KacareJrbHbrx, MeroAoM xopA rr MerortoM npocrofi urepa\Lu4,
Perueuue rulneftnux clrcreM rrreparluc)HHbrMr.r MeroAaMr{. Peruenze lnneftur,x cr4creM

MeroAoM fzrycca LI MeroAoM oprofoHanl{3alluu. Peurenue ruanefiunrx cr4creM MeroAoM npocrofi
ur ep a;Jrz'lz, Merol 3 e ft 4enr, B ruucrenl4e orlp eAe Jr vr errefr, u o 6p aruux Marpr4 rt.

I,IurepnolzpoBaHlre (pyuKrlufi c rroMorrlbro MHoforrreHoB Jlarpama vr Hr,roroHa,
Izlurep n olup o B aHu e cnnair:r'av^u.

MeroA HaI{MeHbIIrIax IGaAparoB. flocrpoeuze rpuroHoMerpr4qecKoro MHoroqreHa,
arlnpoKcl,IMHpyloruero 3aAaHHyro Syur<qr,rro. Brrqucneuve oprofoHanbHbrx MHororureHoB
tle6rureea. Brr.{zcneHl,Ie MHorogJIeHoB HauJryqmefo cpeAHeKBarparr4rlHoro npu6tmxeuux
Qynxqrzft oproroHaJlbHbrMr4 MHoforureHaM[.

r{ncleuuoe audlSepeHIIHpoBaHI{e. rlucneuHoe r4HTerprzpoBaHr{e no fropuynana Hrrorona-
Koreca z uo Qopnlynarr,r faycca. BrFrr4creur,re r{HTefpaJroB MeroAoira Moure-Kapno.

flpu6:rnxeHHoe peuenue o6rutHoBeHHbx au(fSepeHrlzarrbHbrx ypanHeuufi v ctrcreM
o6rxnoseuntrx 4u$drepeHrlrzaJrbHblx ypaBHeHlrfi -{prcreHHbrMl,r MeroAaMrr

5. OEPA3OBATIDJIbHbIE TEXHOJIO|I4TI
IIpu rrpoBeAeHI{Ir JIerrlrroHHr,rx saHrrruft [przMgHrera-fi rlaccuqecxufi noAXor

[perloAHeceuux yte6Horo Marepvara, npeAnoJrararorqufi npo6nerr,rHyro [ocraHoBKy 3ailaLr v
[epexoA K paccMoTpeHLIIo MeToAoB I4x pelxeHlut{.

Percoueudyemcfli ZcnornsoeaHlle MyJrbrzue4ufturx rpe3eHTa\uft no p{ny reM Bo BpeMfl
nerqufi. llpeseuraqzr no3BoJItIer xopomo uJrnrocrprrpoBarb JreKrlrrro, AeMoHcrpr4poBarr,
noBeAeHlre Synr<qrzfi, Bkr3yurzr3lrpoBarb MeroA nocrpoeHrzr rroBepxHocrefi v r.A. B re.renue
JIeKIIIdI{ rlpenoAaBareJlb rlocro{HHo BeAer ,qrraJrof co cTyAeH'raMLr, ga4aBafl. r.r orBerrat Ha
Borlpocbr,

llpu nporeAeHl,In la6oparopHofo rrpanTrrKyMa ueo6xoArzrvro co3.4arb ycnoBarr ,-lJrt
MaKcpIManbHo cat\4ocrotrTeJrbHoro BbrrronHeHr4x ta6oparopHbrx pa6or. floerorr,ry [pr4
npoBeAeHr{w rra6 opar opHoro 3aHr;"Trrs. npenoAanarenro peKoMeHAyercs :

1. flponecrl.I oKcrlpecc-onpoc (ycrHo Lrrtr B recroeofi $oprrae) no reoperrrqecKoMy MareprraJry,
ueo6xo4urvroMy Ailfl BbrrroJrHeHrrr pa6orrr (c oqenxofi),

2. llponepl4Tb TIJIaHrI BbIrIoJrHeHr4a na6oparopribrx pa6or, rroAroroBJrenurrfi cry,4elrroM 4onra (c
oqeunoft).

3, Oqeuurr pa6ory cryAeHra n la6oparopw u ronyqeHHbre r.rM AaHHrre (oqenra).
4. flponepvrs, lr BbrcraBrzTb orIeHKy 3a orqer.

Jfto6aJI na6oparopHa.t pa6ora AoJDrGa BKJrroqarr, rny6oryro caMocrosrenbr{yrc
npopa6orry reoperlzrrecKoro Mureplrana. Ll3yrreHr4e MeroArzK rrpoBeAeHrr fl, A rrr.alupoBaHr4e
3KcrIepIrMeHTa, ocBoeHl4e Iz3MeprrrenbHbrx cpeAcrB, o6pa6orry v r{HTepnperarlr4ro
sKcrIepI4MeHTaJIbHbrx AaHHbrx. IIpz erorvr qiacrb pa6or Mo)I(er He Hocr4Tb o6rsarertHbdt
XapaKTep, €I BLIIIOJIHfl"Ibcfl. B paMKax caMocTotTelruofi pa6oru no Kypcy. B pnA pa6or
qelecoo6paluo BKrlroqrrrb pa3Aenbl c Ao[onHrzTeJ]rHbIMrz 3JreMeH'raMrr HayqHbrx
uccle4onauufi, Koropble norpe6yror yrny6nenuoft caMocro-srelrHoft lpopa6orxu
TeopeTrirqecKoro MaTepr4ana.

flpu oprauusar\rlrr BHeayAlrropuofi can{ocrosremnofi padoru no Aangofi Aucrrynnu1e
lperroAaB are Jrro p eKoMeHryercrr r4crro Jrb3 oB arb cJreAyroull{e ee S opnru :

o IIoAforoBKa I4 Harrnca'F^kre peQeparon, AoKJraAoB, oqepKoB r4 Apyrrzx [ucr,MeHHbx pa6or lra
3aAaEIHbre TeMbI;

o nonroronKa Mynbrrdue4ufinrx npe:enraqnir;
o BbIrIoJIHeHIre AoMaIIIHnx 3aAaHIafi pasHoo6ptuHoro xapaKTepa. 3ro - perreHr4e 3a1aq; uo46op

u u3yqenl'Ie nvreparypHblx ncror{HlrKoB; no46op r4Jrnrocrparl.{BHoro v orucareJrbr-roro
Marepr{irna no orAeJrbHbrM pa3AenaM Kypoa B cerr4 }lnrepuer;



o Br'ITIoJIHeHI{e AoMalrrHr4x 3aAarrrrfi pasuoo6pa3Horo xapar(Tepa. 3ro - perxeHr,re 3araq; no46op
tr [3yqeHue n[rreparypHbrx rlcroqH[KoB; no46op rlrrnrocrparrzBHoro v olucareJrbHofo
Muepvuru rro orAeJrbr]brM pa3AeJraM r(ypca B cerrl IzlurepHer:;

o BbIIIoJIHeHIde ,rH4lrBvr4yanbnbrx zagauuit, HarrpaBJreHHbrx Ha pa3Br.rrr4e y cryAeHToB
ca.Mocro.$ITeJlbHocrrl 14 unr4If,varrrBbr. WuguvuayaJrbgoe 3aAaHr{e Mo}r(er noryrrarb Kar(

xax<4rrft cryAeHT, TaK rr r{acrb cryAeHToB rpyrrnbr;
rloAroroBKa AoKJIaAou llccJreAoBareJrbcKoro xapaKTepa Anf, Bbrcryrrlrerurfl. ua uayuuofi
cryAeHr{ecxofi roH(f epeHrlr{rr.

6. OIIEHOqHbIE CPEACTB A l.nfl TElKyrrIErO KOHTPOJffT yCTTEBAEMOCTtrT,

TTPOME)KyTOIIHIOIZ nrrnCTAIII4I4 rIO I4TOTAM OCBOEHVLfl,AI4CIIUilJITTHbI I4
YIIEEHO -MET OAI4IIE CK OE OBE CTIEqEHI,IE CAMO CT Ofl TEJIbHO IZ PAB OTbI

CTYAEHTOB
ceuecrp 1:
a) npurvrepHbre 3 aAarrrarln oupocbr rro repearrecrarlurr (s a.rery) :

l" OcnoeHrre r'oHfl'tvfl. TeopI4rI rlorperxHocrefi. Zcro-{Hr4Kr.r r{ xuaccraQuxarlr{f, rrofperrrHoc-
refi.

2. A6colrcrsat v orHocLrrelrbHas. nofpelrrHocrrr qtzceJr. fiecntuuuax 3arrr4cb npz6lzxeu-
HOrO qr4CJra V npaBtrra oKpyrneHr4r.

3" flou.qrue:nauanlefi qu(fprr npu6nrzxerrHoro qvcra. Cnrsr MelKAy Korr.rqecrBoM BepHbrx
3HaKoB pr [orpe[rHocrbro npu6ln>reuHofo qrrcJ]a.

4. llorpeunrocrl4 cyMMbI I{ pa3Hocrra. llorpeuHocrb rrpor43BeAenrrfl. kr rrr.rcJro Bepubrx
3HaKoB ero. llorpellrHocrb qacrHofo. rlzclo BepHbrx 3HaKoB r{acrHoro. Ornoczreltnue
[ofperxHocTr{ cTerreHr4 pr ](opHq.

5. 06rqar (f opuyna Ans rlorperrrHocrr.r Bbrqr,rcJreHr.rit. O6parnax3anaqareopuz norperrrHoc-
teft.

6. lBrr-l[creufle 3Harrenllit utrelpanqecKr]:x rroJrrrHoMoB. Cxeua fopuepa rz ee r4crroJrb3oBa-
Hr4e [ns. Haxo)KAeHr4rr rp arrnl 4eft creureJrbHbrx xopHeft rro Jrr.rHoMoB.

7 " O6o6rqenuat cxeMa fopuepa. BrrwrcreHrze 3Harreuufi. auuturr4qecKr4x frynr<qufi c
[oMorrlbro oTerreHHbrx ptrAoB.

8. Pa4rt Tefinopa u Marropeua. Ocraro.rHrrfi .rreH s (fopnre JlarpaHxa r.r oqelrKa
]]ofpelxHocTr4.

9, FasnoxceHze eJIeMeHTapHbIX SyHxqufir B pr4br Tefinopa a MaxlopeHa, Huclo TE v
antopl.ITMbr ef o BbIqI{ cJreHI,Is..

10. Mero4 rIocneAoBareJIbHr'IX npz6rIaNenzfi u efo lrgrroJrb3oBalkre [nfl. Bbrrr[creHrz.f,
gnaqeHr.rft (fynxqzfi.

11. Anropuru BbrtIIzcrIeHI4.u KBaAparHoro KopH.f, kr efo reoMerpr4rrecruft cMbrcn.
llpz6lzxrer{Ho e Bbrrrr{cJrerrr4 e KopHfl n-o fi cren eun.

12. HaxorxAeHLIe qacrHofo AByx r{r4cen n o6paruoft neilzqIaurr. OqeHKa norper]rHocrr4
Brr.rlacreulaft.

6) upuuepubre 3 aAaHzaln onp o cbr Arq caMocrorrre.rrr,Hofi p a6 orrr cryAeHTa :

l. Ocuonutre rlon.srl4q reoplrz rrofpelnHocrefi. ]lcro-rHkrKr4 rr xnaccz$rarcauIltr lorperrrHoc-
refi.

2, A6conrorua.s Iz orHocllTeJrbHarr [orperrrHocrr.r qIacefl. fiecrLtuuuax 3arrrrcb npu6luxreH-
HOfO qrrcJra 14 xrpaBr.rna oKpyueHr4s.

3, Ilousrue sHauarqefi qra$pu upz6nuxterrHofo .lrvrcna. Cnssr Me)r(Ay Korr4rrecrBoM BepHbrx
3HaKoB r{ notperxHocrbro npz6nuxeuHofo qr{cJra.

4. florpeuruocrl4 cyMMbI Id pa3Hocrr4. florperuuocrb rrpor43Be2LeHnfl. rz qncro BepHbrx
3HaKoB ero. llorpelrrHocrl qacrHoro. llrzcno BepHbrx 3HaKoB rracruoro. Ortrocurelrurre
nofperrrHocTl,I cTeneHI4 I,I KopHr.



5, O6qag Qopuyna AJrtI rlorpelrrHocrll BbrrrrrcJreHr,rit. O6pnuax 3a1aqareopr4r4 rrorperrrHoc-
reft.
BrruucreHl{e 3HarreHl4it wtre6paurrecKr4x rroJrr4HoMoB. Cxeva fopnepa Ia ee r4crroJ]63oBa-
Hrle Als HaxoxAeHr4r rpaHr{rl 4eft crnrzleJrbHbx nopuefi rro Jrr{HoMoB.
O6o6rqeHnar cxeMa fopnepa. Buqucneuue 3HaqeHnit atrmutr4rrecKr4x $yHnqrzft c

noMonlbro cTerreHHbrx p.rrAoB.

8. PsAu Tefinopa z Maxlopeua. Ocrilroqurrfi .rneH n Soprrle JlarpauNa r,r orIeHKa
IIorperrrHocTr{.
Pa.srroNeHre sJIeMeHrapHbIX (fyurcquii B pflAbr Teftnopa u Marlopena. rlzcto rE rl
anfopl,rTMbr ero BbIqr4cJreHII.fl .

Meror [ocJreAoBareJrbHblx npu6uaxe:gtuit u ero krcrroJrb3oB aH:ae Anfl. BblqrrcJreHlz.rr
sHa.{eHrafi (fyuxqrzfi.
Alropuru BbIqI4cJIeHI4t KBaAparHorf'o KopHr Lr efo feoMerpr{qecrufi cMbrcJr,
llpu6m.rxeHHo e Bbrqr4cJreH[e KopH{ n- clfi clenenz.
HaxoN4erue qacrHoro ABy( trl4cer rl o6parHoit seru,lrunsr. Oqenrca [orperrrHocrr4
nrr.rucneuzft.

ceuecrp 3:
a) noupocrr peftruur-KoHTporq i

JJa pefirraur-KoHTpoJrb cryAeHraM rrpeAnararcTcs.3anaqv no upoft4eHHbrM TeMaM.
Bapuanrur sagauui,r:
peffrnur-rcourpo.nr J\ir 1

1-10. Haftru a6conrorHyro A Iz orHocl{TeJrbHyro d norpeunrocrr{ rrr{cJra a, r4Merorlero
ronbKo BepHbre qu(fpu.

1. a: 0,2387;
2, a:3,751;
3. a:71,445;
4. a:2,3445;
5. a: 8,345;

pefrruur-xourpo;rr J\b 2

6

1

9"

10.

ll.

1a

6, a:0,374;
7. a:20,43;
8. a: 0,0384;
9. a:12,688;
10. a: 43,813.

II -20, Brrqzclurr uo (poplvryre CuuncoHa onpeAeneunrrft r,rHrerpan Syurquz
, b-o

InafoM h., = --: ll c uraroM h., = ?. Pac.rerrr [por43Bc 10-3:, 10 c rrraroM h, = +. 
pac.rerrr [por43BoAr{Tb c roqHocrrro

11. f(x)=, A,= -I, b =9,

1,2. f (x) ='Xft+x[ _il a .= 2, b = 12.

13. f(*)=,JFo-;f";il a==-3, b=7.

17.

14. f (x) =

15. f(x) =,

a=-2, b=8.

q==-I, b=9.

q==-2, b=8.

q=-7, b=3,

Cl==-5, b=5.

A == -9, b =I.

a ==2, b =I2.

16. .f (x) =,6{s,

"f (x):

f(x)=

"f 
(x):

f(x)=

18.

19.

20.

+3x+11,

^l@1*;,

n1 -.3at --L

-6x+37,
1 ,.3

x+1)



L 0 I 1,5 )\ J 4,5 5 6 o6rqrft sr,rA

3ABI4CI'IMOCTI4

!=ax+b
v 0 67 101 168 202 310 334 404

22.

4.

25.

2l -30. MeroAolvt HaI,IMerrbIIILIx KBaApi on nafirra oMruprcrecxyro $opruyny yKa3aHHoro
Bpr4a nIrfl snaqeHufi x v y, 3aAarrHbrx ra6maqeft.

2r.

p efi runr-r<ourp o.rrr J\b 3

27.

28.

30.

31 - 40. ,{ano 4u(f(fepeurlr4aJrbuoe ypaBHeuue Broporo nopflAKa BrzAa

F(y,y',y")=o

x 46 48 50 52 54 56 58 60 o6qzfi sua
3ABI,ICI4MOCTIZ

!=ax
,v 500 68s 925 1 100 t32:i r520 t750 950

zJ.
Y 1 0.5 0.3 0.25 0,2 0,r7 0,14 0.t2 o6rqzfi sraA

3ABI4CI4MOCTI4

D

/=a+-

-v J 2 1,6 1,5 r,4
,| 

?
't" 1,3 r,2

JV I 2 a
J AT 5 6

.7
8 o6nluit.su[,

3ABI,ICI,IMOCTT4

b
/=a+-

v

1) 521 308 240 204 183 175 t59 t52

x 1 2 3 4 5 6 8 o6rquft sun
3ABI,ICI4MOCTII

!=ax+b
v 0,33 0,49 0,59 0,65 0,77 0,75 0,71 0,81

26.
Y I 2 aJ 4 5 6 7 8 o6qrzft eul

3ABIICI4MOCTI]

/= qxb

-v 56,tt 67,3 8r,6 201 240 474 490 518

v 0 0.2 0.5 I 1,5 2 2.5 a
J o6rqufi erz4

3ABIICIIMOCTI4

/=qxo

.v I r,2 1,5 2,0
-t-

?0 - )- 4,0

x 0 4 10 15 2l 29 36 51 o6rqrfi sul
3ABUCTIMOCTLI

A"

!=qe"'

1) 0 41 106 r45 205 285 350 3510

29.
57 60 65 70 75 84 90 105 o6ulufi euA

3ABI{CI,IMOCTI4

!=ax+b

1) 67 7l 76 80 86 93 99 II4

T I a
J 6 I4 20 30 5i 60 o64rzfi nu4

3ABI4CI4MOCTI4

/=axb

v l6 26 40 82 115 r64 270 313

c HarItuIbHbIMI,I yCJIOBI.,Ifl MIZ



/ \ tl \ r

/\xo )=.lo pt / \xo )= lo.

Ans AaHHoro 4rz$$epeHrllrzurbHoro ypaBHeHr4s Hairrtr
yAoBneTBopsrouee 3 aAaHHoMy Har{aJrbHoMy yc) JroBr{ro, B Br4Ae :

a) n:lnu orJrlrqHbrx or Hyns rrJreHoB pa3JrolKenr4s B creneHHoft p.[A;
6) n:o MeroAy Pyure-Kyrra cocraBrrrb raSrIaIly npu6lrzxeuHbx 3HaqeHr.rfi perreHrdfl

cLIcreMbI au@$epeHlll4aJrbHbx ypanueurafi [epBoro ropsAxa, coorBercrByrorqefi 3aAaHHoMy

ypaBueur4ro, Ha orpe3K" [0; 0, 5] c ruarou h=a,I.
Bce BbIq[cJIeHLIt npoIr3BoArrrb c oKpyrireHr,reM Ao rl.rrroro Aecsrr4rrHoro 3HaKa.

Pesylrraru, rroJrfreHHbre B nyHKTax a) u 6), cpaBHr4Tb.

31. y" -5y'+4y=0, y(0)=0, y'(0)=t.
32. y" 1-2y'+ y=Q, "y(0):0, y'(0)=:t.

33. y" -6y'-7y=9, y(0):t, y'(0)=t.
34. y" t-7 y'-8y:9, y(0)=0, y'(0)=0.

35. y" -70y'+25y=9, /(0)=3, /'(0)=0.
36. y" -5y'+6y=0, y(0)=2, y'(0)=t.
37. y" +5y' +6y=0, y(0)=0, /'(0)=1.
38. y" -6y'+5y=9, y(0)=2, y'(0)=2.

39. y" +4y'+3y=Q, y(0)=0, /'(0)=1.
40. y" + 6y' +8y=9, y(0)=2, 

"y'(0)==1.
6) noupocu K 3arrery c oqenrcoft:

1. AnropurM Mero,Aa faycca rr ero ycrofi.ruBoorb
2. MeroA rlpocrblx ulepaguit npu pelreHzz CJIAV. ,{ocra:ro-ruoe ycJroBr.rg cxoArrMocrkl

r.,rTepauproHHof o rrp oqecca.
3. Mero.q 3eft4enx flpu perreuLru CJIAY. ,{ocraro.rnoe ycnoBr{e cxoAr{Moorrz MeroAa 3efi4en.a
4. Orgeneuue ropuefi ypaBHeHl4.tr (rpa([uuecnvlr atruruuzuecru). Vr:o.rueirne KopHr MeroAoM

IIOJIO BI'IHIIOf O .IIEJIEHLI{.

5. Yro.rueur.re Kopn.f, ypaBHeHr{q MeroAoM xopA
6. Vroquesrre Kopr{fl ypaBHeHus MeroAoM KaczrreJrbHbx
7. Yr:o.rHeHrre Kopr{r ypaBHeHzr nou6rauupoBaHHbrM MeroAoM.
8. Irlu'reprorupoBarll{e Synrcqrzu. Iluueirnas rzHTepronrqr-f,, [orperrrHocrb ruuefiHofi
r4HTepnon{rluI,I

9. Irlu:repnorslluoFlHblft Ntroro.rren JlarpauNa, orIeHKa rtorperxHocrra. Ko4e.trbre pa3uocrr4
10. .ZIutepIroJIsIIrIoHHrrft Ir,troroqueu HrroroHa Arrr paBHoorcrostqux y3JroB (I-ar- u 2-ax
(foprraynu).
11. AnnpoKcuMaIII{s $yHIcquft o,qsofi repeMeHHofi. Bsr6op nu4a npu61zNaroqefi SyHxquz.
Mero.u

cpeAr{rrx r.r MeToA HavMeHbrrrrrx KBaApaToB.

12. r{ucneuHoe rrHTefpr{poBaHr{e. MeroA rrpsMoyronbHr4KoB r{ MeroA rpanpuufi.
1 3. r{ucnenHoe rrHTefpapoBaHr.re. BrrnoA Sopvrynrr Cvuucona (uapa6onrr).
1 4. O opnaylrr f aycca npl4 rII{cneIrHoM IzHTerpr,rp o Baluvrzr. flolzu orvr JleNangp a.

15. 3aaaqa Koura. MeroA 3ftnepa npr perreHzn auQ$epeurlr{anbHoro ypaBHenufl. pr crrcreM
onv.

Mo4u(f uxaqrrr{ MeroAa 3ft nepa.
1 6. Meroa P ynre -Kyma, rpaQ uuecKa.rr r.rJrJro ctp arlur.
17. MnororuaroBbre MeroAbr. Alroprzrn A4avoa.
n) noupocu AJrfl caMocrosre.rrurofi pa6orrr:
1. llporparvrMl.tpoBaHl4e Ha aJrropr,rrMr.rqecKoM .rr36rKe C++. Znrerpr4poBaHHr,re rraKerbr MathCAD
6.0+ u Maple V R4. Cocran rz SyuxquoHzlJrbHEre Bo3Moxuocrr4 rraKeroB. Raxnefiuue oreparopbr

pelrleHlle y=y(x),



2. llorpernHocrl4 BbItII4cJreHLIfi. Oupe4eneHrre KoJrnqecrBa BepHbrx 3Haqarqux qufip. llorpeuruocru
ame6pau.recKr4x onepaquft . Ilpanzna oKpyrJreHr.r{.
3. Mero4tr pelreHl{s uenznefiurx ypanueHrafi: rpa(fzuecrrzft, xopA, KacareJrbHbx, r4TeparJzrfi.
Oqenra uorperuuocrefi. 'Ipe6onaHrar K nbrrrrcJrr.rrenbHoMy anroprrrMy. VcrofiquBocrb vr

cJIOXHOCTb ilnropz TMa.

4, Merogrr qI{cJIeHIloro perrreHllfl cr4creM rurnefinrx u uelzneftntx ypanuenufi. Ycrosn.f,
cxoAlrMocrra MeroAoE Lr oueHKa uorpeuruocreit.
5. rlucnenuoe I,IHTerpI{poBaHr.re. florperuuocru qltcrreHHoro r.rHTerpr.rpoBaHr4r. Hrzcnennoe
guQcbepeuqrpoBaHrre.

6. I4nrepuontlll{oHHble Qoprvrynrr JlarpauNa r.r Hrrorona. Cpe4uercBaAparr.rqecKoe r4 paBHoMepHoe
npudruxenue $yuxqzff.
7. lIpu6nuxeHHoe peureHl4e guSSepeuqfianbHbrx ypauueuuit c qacrHbrMr4 rrporr3BoAHbrMr4.
Klaccrz(paraqux 4zfr$epeuqplaJlbHrrx ypanueHufi c qacrHbrMr{ npor.r3BoAHr,rMr4:
napa6olu.recKlie, sJIJII4rITI,IqecKrre r4 rranep6onuqecKr.re ypaBHeHr4s. fpauuuurre yclonux 1-ro,
2-ro v 3-r'o po4a. -flsnrre v HeqBHbIe Bbrrrucrr4TeJrbHbre cxeMbr npu pemeHzr4 ypanueuui.t
napa6 onuuecKof o'tr4rra.

7. yqEEHO -MET OAI,ITIE CKOE m I,IHO OPMAIII4OHHOE OEE CIIEqEHI,IE
Ir4CrIUlJrr4Hbr (MoAyJrq)

a) OcuonHaq rureparypa.
Kon4aron H.C. Ocuosbr rrl{cnelrubrx nrero4on/npaKTrzKyM. - MocxoecKrafi

ryMaHl4'rapnrrfi yHrznepcllrer. - 92 c. 20Itl. - PeNnrrl Aocryrra: http://www. iprbookshop.
rul36690

Hzcnennrre MeroAbI lI rporpaMMr4poBaHlre: Yqe6Hoe uoco6ue lB.[,. Kon4aen; llo4 peg.
II.f. farapu:aoir.. - M.: llA @oPyM: HI,II I4HOPA-M,2014. - 336 c.: un.;60x90 1116. -
(flpo$ecczogaJlbHoe o6pa:onaHne). (nepennel) ISBN 978-5-8199-0333-9,300 exs. . - PeNunr
A o cryrr a : http : I I znani um. c om/c atal o g. php ? b o o kinfo: 4 5 227 4

rlvcnenurre MeroAbI B 3aAar{ax r4 ynrpa}KHenrrflx [3nexrpoHurrfi pecypc] : yre6uoe
uocobue I LI. C. Baxnaron, A. B. flanun, E. B. guNoHKoB ; rroA peA. B. A. Ca4onnuuero. - 4-e
us4. (sr.). - M. : EI4HOM, 2015. http://www.studentlibrary.rulbook/ISBN9785296329809.html

Slerrpouuoe LBAaHLIe Ha ocHoBe: grzonenubre MeroAbl [Snexrpoussrft pecypc] : yue6.
noco6rze / Il.B. Kaplranona. - 2-e rr3.4., crep. - M. : OJII4HTA, 2015. - 172 c. - ISBN g7g-5-
9765-2303-t5. . - PexuM Aocryna: http://www.r;tudentlibrary.ru/book/Is8N9785976523036.htm|

6) [,ouonur.rreJrbHarr Jrrrreparypa.
Co6onesa O.II. BneaoHl{e B qLIcJIeHHbre MeroAbr f3ner<:rponurrft pecypc]: y.re6noe

noco6uei Co6onena O.H.- SnertpoH. TeKcroBbre AaHHbre.- Honoor6zpcr<: Honocu6upcxufr
rocyAapcrBeuurrfi rexHl,IqecKuir yuunepcr{rer,, 201L- 64 c . - PeNzu locryna: http://www.
iprbookshop. ru|45362

3alrasnxr<, J3. E. Teopvs. v npaKTI4Ka rro Bbrqr4cJrurerurofi MareMarr4Ke f3nercrpouHufi
pecypc] : yre6. noco6ue / B. E. 3alzsrux, f. l{. II{enaHoBcKas. - Kpacuoapcx : Cz6. $eaep, yn-'r, 2012. - '174 c, - ISBN 978-5-7638-2498-8.
btp,&qanium. comlcatalo g.pb?bookinfo:4 4 lE2

Pexrzla Aocryna:

foplon B.lI., EpxonaH.LL MeroArr Bblqr,rcJrr{Tenrnofi MareMarr{Kv nnfl. rrepcoHaJrbHbrx
KoMrlbrorepon. AnlopzrMbl I4 nporpaMMbr: yue6. noco6ue .- Blagznaup, BnfV, 147 c,

n) I4urepner-p ecyp cbr.
1. 3BC < IPRbooks> - http://www.iprbor:kshop.rul
2. 3EC <<Znanium>> - http:llznanium.coml
3 . 3ler<rpo unas 6u6 trroreKa Bnf Y - h.ftp ://l ibrar)r.vlsu.ru/

8. MATEPI{AJIb HO -TEXH I4qE CK OE OEE CilEIIEHI4E



Ar{ cqun Jrr,rHbr (M oAyLfl )

[tts [poBeAeHI{t na6oparopuux sa:as'ruir [peAHffiHarreua crreu]riurr43r{poBaHHat
la6oparoplrfl , rro3BoJr.fircuaq [poBoAr4Tb MyJrb:rr4MeAufiurre 3alflTlas'

[.tts BbIrIoJIHeHI4t la6oparopurx pa6or r4crronb3yerct KJracc KoMrrbrorepoB, c
nporpaMMHrrir,r o6ecueqeHr,reM: .{3brK rporpaMMr,rpoBaHux C++; Microsoft Office Word lns
o(poprunenu.f, orqeroB.



Pa6orta-s [porpaMMa Alrcul4rlnr4Hbr cocretBJreHa B coorBercrBr4rr c rpe6onauuqlan O|OC BO
rlo HarIpaBneHI4Io 02.03.02 <(Dyn4anreHTaJlbHa-f, nHrf opl,ra:ruana raH$oplaaqaoHHbre rexHonorr{rr))

Pa6ovylo nporpaMMy cocraBul

PeqeuseHr
(npe4cranu'renr pa6oro4

(lrecro pa6orrr, AoJt)r(Hocrb, nogluCl)

flpolpaurraa paccMorpe:r'av ogo6peua Ha 3acel(aHurz raSe4pu OrzlIM

3 ane4yrorqufi xa(f e4poft OuIIM

('OI4O, no4tucr)

Pa6oqas nporpaMMa paccMorpena u o4o6perra Ha 3ace1alur4 yue6no-rureroAr4r{ecKofi xouuccuri

HarpaBneHrts 0 R- O :\. 0 g
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