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npeo6paroBalus. Ilannacal orrrr4Mr,r3arlr{oHHbrx 3alLaq 4nr (fynr<rlrlr{ or(tt
nepeMeHHbIX, MeTOAIIMI,I MareMaruKr,r n (f yurqnoHarbHoro
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PA3AEJXA AI-I CUII TIJII,IHb]

CoAepxaune pa3AeJra

I Jluruefi:r,as anre6pa 1.1. llonsrne o MareMarr4qecKoM u rfusnuecrco
Ocnonnrte BI,I.ubr MareMarl{qecKrdx MoneJreft.
T eoplrfl. rrorperrrHocTlr.
1.2 OcrosHbre 3aAaqu lznefinofi alre6pu.
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2.L lIpulwrxeHHo e perreHrze alre6paz.recKr4x r4

ypanueuuft. llocraHoBKa 3a1aqv. Our
MATCMATI,IqECKOTO AHaJfiT3A.

MeroA leJreHr{f, orpe3Ka norroJraM, Me'roA rrpocro
2.2. Merog xopA, MeroA Hrrorona u xolr6raHr
Arropururr u rpatf nuecKafl r{JrJrrocrparlr4fl .

rperH(

)BHA'

i urel
poBal

eHAeHTHbTX

reopeMa

quu..

rufi ruero4.

a
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3.1. llpxvrrre MeroAbr perxeHr,rr cr4creM lzHefiur
ypanneuuft: MeroA, r4cnonb3).rorqufi o6parHyro M

Kparvrepa.

3.2. Arropr{rM MeroAafaycca r4 efo ycrofiuuno
peanr43arlrlr nprMofo u o6paruoro :xo4a fayc,
MeroAa faycca - MeroA nlr6opa fJraBHbrx gJreMeHl

2.3. I4repaquoHHbre MeroAbr peruenr.rr CJIAy
vrepa\uu v MeroA 3eft.qens. llporparuv
rrpr{BeAeHHbrx MeToAoB.
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r{ucreuuo e ara$ $ eqeHIII,IpoBaHI4e. Huclenno e I4HTerpup oBa}I[e ro
Koreca u uo {roprr,rynana fpycca. BrrqncneHlle LIHTerpanoB MeroAoM MoHre-

llppr6rurxesuoe perlngru,re o6rrxHoBeHHbIX autbtbepenllldanbHbrx ypllpu6rurxeuuoe pel o6rrxnonenurx 4ratp(fepeHllldanbHbrx y

OEPA3 OBATEJIbHbIE TEXHOJIO| T4I4

IIpu rpoBe/reHu4 JTeKIII{otrHbIx ganqrufi rlpuMenselct

repexoA K paocMorpeHl4lq MeToAoB I4x peureHl4.f,,

P ercoueudyemcn: I4cnornsoealrlre MyJlbrurue4zfinux [pe3eHTaIlufi uo

rerqzft. flpeseuraqnx frrosnonrer xopotrro I{nJIIocrpLIpoBarb JIeKuI,Irc,

noBeAeHr.re (fyuxqrnft, nuCyanuszpoBarb MeroA nocrpoeHzs noBepxHocrefi

neKrlr,rr4 flpenoAaBarem, locrosHHo BeAer AI,Ianor co cryAeHTaMvI)

BOnpocbr.

IIpu nponeAeHlrrr .na6oparopHoro rIpaKTlrKyMa ueo6xoAuuo co3l

MaKcrlMaJrbuo cauocroltbruuoro BrIIIoJIHeHI,IT na6oparopHblx pa6or.

np oBeAeHHu ra6op aropudro saHfl"tr4fl. rlperloAaBarenro peKoM eHAyerct :

4. Ilponepkrrbu BblcraBurb ot(eHKy 3a orqer.

caMocroqremuofi pa6orr,I rlo Kyp(

bI C .IIOIONHI4TEJIbHbIM]I,I 3JIEME]

ror vrnv6lenuoft caMocroflTeJrbH

nofi cauocrosrerbHofi pa6orr,I rro Aa

np en oAaBarenlo pel(oMen [yercn ucrl o Jlb3oBarb cneA]rloIqlte ee $ oprralr :

. noAroroBKa r,r ualracaHue pe(fepaton, AoKJIaAoB, oqepKoB a Apyrldx n

HE14 CI{CTEM

npocrofi

Hnrorona.
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r.A. TCIIEHT4E

vl qas Ha

BIIA AII'/

My nprl

TIbII4 ,{eHTOM

(oqe

r4poBaHr{e

rrperarlnrc

bHbII4

xg pa6or

Hayr{HbIX

I4NJIT4HE

yrc

arrlpoKcprMr..rpyrouero 3qAaHH)no (fyuxuraro. Buqncleuue oprofoHaJrbHl
I{e6rIrrresa" BrruucneHu$ MHororIJIeHoB Hal{nyquefo cpeAHeKBaAparLItIHo

(pyuxqufi oproroHaJlrnrMu MHororIneHaMI4.

Ha 3aAaHHbIe reMbl;

HOI,I

urx pa6or



cryAeHT, TaK r4 rracrb cry4luron rpy[rrbr;
noAfoToBKa AoKJraAoB lrccneAoBaTeJrbcKoro xapaKTepa Anr BbrcryrrJreH

cryAeHqecKoft xon(f ep."qiu""

6. OUEHOTTHbTE CPEACTB A IJrfl TEKyTTIF:IO KOH
yCTIEBAEMO C tU, fIP OMEX{yTOTTHOfr arrn CTAUT,IU ilO

ceuecrp l:
a) npumepHr,re 3aAaHua/noupocbr K 3aqery (uepearrecraqnu):

1" Ocnosnrre noHf,Tr.rg Teopfiu uorperrrHocreft. IrlcroqHlann kr rclaccu(|u
refi.

2. A6colrorsas u orlrocvfferrbHafl, norperxHo rr4 qr,rceJr. [ectruuuan
HOIO qUCrA uilpABnnA OKpyf.[eHUS.

3. llousrue sua.{arqefi gu(pprr npu6nvxeHHoro rrr4cra. Csssr Me}K.4y r(on BepHbrx

BepHbrx

I{TEJIbHbIE

rrorperuHocrn urerieuu u KopHs,
5. O6rlafl (f oprrayna A[r rorpemHocrrl Bbrrrr4cJreHr4 ir.. O6paruax 3aAaqa

refi.

. BbrrroJrHeurae 40rvfairrnux sailauufi. pasuoo6pasHoro xaparrepa" 3ro
no46op r.r r.r3f{eHrre nurefarypHbrx HcroqHI4KoB; no46op rznJrrocrparr{BHrf,ro

Marepr{ana no orAenbrrbrM pa3AeJraM r(ypca B cerr4 l{Hrepner;
o BbrloJrHeuue uu.{unl{AyanbHbrx zagayuitt, HanpaBJreuHbrx Ha pi

caMocrorreJrbHoc'ru 
^ 

tnlrur*usst. VIupuBr4AyanbHoe 3 aAaur,re Moxer rr

Brr.rr.rclenue s nautiulEft alre6pauqecKr,rx fro Jrr.rHoMoB. Cxelra f opnepa
Hr,re Anr uaxox4eu[r rpaHr,rq 4eft crnrzreJrbHbrx r<opuefi rroJr]rHoMoB.

O6n6rueuua-s cxeMa fopnepa. Brrqucrenr.re 3HaqeHuit axalutuseO6n6rueuua-s a fopuepa. Brrqucrenr.re 3Haqenufi. auarr
rroMorrlbro cleueu{rx prAoB.

8" PsAu Teliropa 4 Maxropena. Ocraro.rurrfi qlen n

rIofperuHocTv.
(fopvre

(pyuxqufi B pf,Abr Tefinopa u Marn

npr.r6rnxeuprfi v ero [crroJrb3oBaHrre
gna.reH[ft Synrqra
Arropnru Bbrtr HI,I[. KBaApaTHOfO KOpII{ u efo feoM
Ilpra6uzNenuoe HI,Ie KOpH.S n-Or4 CTefreHH.

HaxoN.uenue
ssr.{prcreHIzfi.

AByx qucer n o6pa:ruofi serlr.illHrr. OqeH IIIIIOCTIZ

6) npnvrepHbre 3 aAannr/{onpo cbr llJrs caMocroqre.uruoft pa6orr,r cryA
1. OcHosrmre uoH Teopllu florpellrHo creft . Zcro.{:r'laK:a kr rcnaccurf z

2.

TEI,I.TEI,I.

,4'6 colrctuax u oriroc vn err:'Hafl, no fperrrno crr4 qucer. fiecxruuvat

pe ve 3a4aq:,

OT bHOIO

AEHTOB

raN.4ufr

IIIHOC-

qufi, c

u orIeHKa

VTCIIO TE VT

CIIEIJVIA

CMbICJI.

IIIHOC-

I4n{EH-

6.

7.

9"

10.

n.

12.

BepHbrx



4 llorpetuuocru cyyMbr r{ pa3Hocrrr.
3HaKoB ero. llorpelrlnocrr qacrHoro.

florpeurHocrr
9ucro BepHbrx

rrpo143BeAeHI/s

3HaKOB qaCTHOtO Oru

6

7.

rroMorrlbro cTerIeH4bIX pflAoB.

PsAu Tefinopa li, Marnopena. OcraroqHrrfi .ureH n Sopue JI
IIofperrrHocTr{"

9. PagroNeuue sneNrburapHbrx (pyrnqufi B prAbr Teftnopa u
anropr4TMbr ero BbIIIIlcneHLI{.

10. MeroA nocre4one{rbnumrx npu6lnxreunft h ero rrcrroJr.$oBaH}te

tl. KBaAparHoro KopHff u ero
I,re KopH.s n-ofi crenenpr.

12. HaxoNAeHLre .racluoro AByx rrucer u o6parHofi serr,r.{lrHrr. OueH
BbIq}ICJIEHI4I{.

ceuecrp 3:
q:

rrpeAnararorcs. salaqn ro u pofi4enu

i-ro. rr*r" uo.on,lruyro a lr orHocr4renbHyro d norperuuocrr4 rr'rcrra

roJrbKo BepHbre qu(fpnr.

1. a:0,2387; 6. a:0,374;
2. a:3,757; 7. a:20,43;
3. a:1I,445; 8. a = 0,0384;

4, a,=2,3445; 9. a: 12,688:

5. a-- 8,345; 10. a:43,8I3.
peftruHr-rcou'rpors Nb 2

ll - 20. BHqLrcrHru [o Sopruyre CnuncoHa onpeAerennmfi r.rHrerpan

,, =+ 14 c IIIaroM ,, j#. Pac.rerH rIpoLI3BoAI{rb c rorlHocrrro 10-3:

r 1. .f (x) ="6\ li
,-7----------i-;- -12. "f 

(x) =./(l + x)(x' - l) a = 2, b =72.
,-7--------------13. "f 

(x) = {(50 - x'lrx' +l} a = -3, b =7.

,f(x)'='^F;qn a=-2, b=8.

a=-1, b=9,

nofllerrrHocTr4 cTerleHr{ r{ KopHr,
O 6ryas. (f opuyra 4inr u o rp ernH o crr,r Bbrqr{cJr eHr,r ir. O 6p aruan 3 apaqa
reft.
Brr.rlrcreHue snavQnu fi wt e5paurre cKr,rx rroJrr4HoMoB. Cxeua f opnepa
Hr,re Anr HaxoxAeHl4h rpauuq AeftcrsureJrbHbx xopHefi rroJurHoMoB.

O6o6qeuua.rr cxeMa fopuepa. Buqnclerure 3HarreHnfi, auwturn;,.\e

t4.

qvt BepHbrx

LITCJIbHbIE

OJIb3OBA.

ruuft c

orIeHKa

ltu

LICIIEHI,'.fl

CMbICJI.

IIIHOCTI,I

c IIIafoM



1s. f(*)=JG
16. f(D=F
t7. f(r)=Jn
18. f (*) ='J7
le. f(D=J2-
20. f(*)=^[G

2l -30. Merolcltnt H

Buila p.nfl gna.{eHl4ft x H ,
2T,

Trpl;
+8,

)x',

16x+37,
1

TIFil

a=-1, b=9,

q=-2r 6=8,

a=-7, b=3.

a=-5, b=5.

a -- -9, b =7,

^-1 A-144 - A; U - ta,

araMeHbrrrr4x KBaIp aroB Hafi Tr,r 3Mnr,rpr4r{ecKyro o opM
,, I 3a,4aHHbIX Ta6rl,Iqeft .

nyy HHOfO

0 I )\ a
J 415 5 6 o6n

3aBUr

_v-

v Bvr[,

.MOCTI4

x+b
v 0 67 01 168 202 310 334 404

22.

45 48 ;( 52 54 56 58 60 o6r
3aBlll

,

ir, suL

MOCTI4

ax
v 500 685 25 1 100 1325 1520 r750 9s0

zJ.

I 0,5
/t

tr 0,25 0,2 0,r7 0,14 0,r2 o6n
3ABnl

y=

irsu4
MOCTI4

bt+-
x

v a
J 2 ,6 1,5 1,4 1,3 1,3 I,2

24.

x 2 J 4 5 6 7 8 o6n

3ABVII

V=

it suL

:MOCTI4

bt+-
-,/ 52r 308 40 204 183 175 159 t52

25.

x I 2 a
f 4 5 6 7 8 o6m

3ABI,I(

)/-

ir vul,
:MOCTI{

x+b
v 0,49 0 ,59 0,65 0,77 0,75 0,77 0,81

26.

x I 2 a
J 4 5 6 7 8 obrr

3ABI,I

v

14 BU!.

IMOCTI,I

ax"

v 56,9 67,3 8 6 201 240 474 490 518

27.

L 0 0,2 tt 1 1,5 2 )5 3 o6r
3ABT4

1'
-v

u BvrL

IMOCTI,I

axo

v I 1,2 )f 2,0 )\ 3,0 ?5')- 4,0

28.

x 0 4 0 15 2I 29 36 51 o6u 14 BLIA



v 0 41 06 145 20s 285 3s0 3510 3ABU

v

:MOCTI4

xe""

29.

x 57 60 )5 70 75 84 90 105 obu:

3aBU(

v-

V BLTT,

.MOCTI]

x*b
v 67 7r 76 80 86 93 99 114

30.

1
a
J 6 I4 20 30 51 60 o6n

v

3ABI,II
1) l5 26 +0 82 115 t64 270 313

pefirunr-rcoHTpoJrb

31 - 40. lauo au00,
F(y,.y',y")==o

c HaqurbHbrMr,r ycJro

y(x)=yo m y'(*i.

Als AaHHoro I
yAoBnerBop.srcqee :laAaHr

a) nflTu oTJII4qHbrX O',

6) uo vrero4y Fyur

cr,rcreMbr au$Sepeuqvanl
ypaBHeHr{r., ttu otpesre I

Bce Bbrqr.rcfleHr4.rr

Pesymarrr, rroJrfreHHbre

31. y" -5y'+4y=9,
32.y"t2y'+y:Q,
33. y" -6y'-7y=9,
34.y"+7y'-8y=Q,
35. y" -l}y'+-25y=
36, y" -5y'+6y=0,
37. y" -+5y'+6y:Q,

38. y" -6y'+5y=0,
39. y" +4y'+3y=9,
40. y" + 6y' +8y=Q

6) noupocu K 3aq(

1. AnropurM MeroAa

2. Mero4 rrpocrbrx l

I,rTeparlr4oHHoro llpoqecca.

3. Mero4 3eftAens

3eftlem
4. Or4eneHze KopH

MeTOAOM [OnOBr4E:HOrO Ae.

5. Yro.rHeHr4e KopHf,

J\lb 3

]peHrlr.raJrbHo e ypaBHeHr{e BTopof o nopsAKa Br.rAa

BLI'MPI

)= yL.

ulQQepeHqr.raJrbHoro ypaBHeHr{fl naircu peu

toMy HatltilbHoMy ycJroBLIIO, B Br4Ae:

r HyJrr qJreHoB pa3JroxeHr4{ B creneHuofi px4;

rc'Kyrra cocraBrzTb ra6luqy npu6maNelHHbrx 3Ha,

,Hbrx ypaBnesuff lepBoro noprAKa, co,orBercrByx
r; 0, 5] c rraroM h=0,1 .

rrpora3BoAr{Tb c oKpyfJreHtreM Ao nrrToro AecJ

B nyHrrax a)u6), cpaBHrrrb.

y(o)=0, y'(o)=t.

./(o)=0, y'(o)=2.

/(o)=L y'(o)=r.
y(o)=0, y'(o)=0,

0, y(0)=:, y'(0)=0.

y(o)=2, y'(o)=t.

/(o)=0, y'(o)=t.

y(o)=2, y'(o)=2.

.y(o)= o, y'(o)= t .

, y(o)=2, y'(o)=t.

:Ty c oqeurcofi:

faycca z ero ycrofiqr4Bocrb

nepaguir rpu perueHuu CJIAY. ,{ocrarovnoe ycJrc

npu peuenuu CJIAV. ,{ocrarovHoe ycnoBr4e cxo,

eft ypanueHrzx (rpa(fr4rrecKr4 u anurvrr4uecru), 'V

IEHI{S.

ypanueuur MeroAoM xopA

]HIIE

EHI4}I

qefi

TI4qH(

3I,IE C

tfr\f,or

y= y(x),

perleHr4t

AaHHOMy

) 3HaKa.

a MeToAa

ae KopHfl



r.rHTepnonflrlr4r4

9. Izlnrepnolrquorinufi MHoroqreH Jlarpaurra, orIeHKa rlorpelrrH

ypaBHeHI414

C IIACTHbIM

14HEI4HOI4

HCIIHbIE

n 2-as

KETb]

HEI4IIIVE

uusp,

TEJIbHbIX,

ropr4TMy.

Ycroeus

qACTHbIMI4

BOAHbIMIZ:

pa3Hocrr4

1 0. Izlnrepuoff rlraoqHnrft MHororrJreH Hrrorona AJIfl paBHoororoslrll4x

tfoprtrynrr).

17. Mluorouarotsbr ca.

n) noupocu Aflrr c

1. llporpanrMl,IpoB fl3blKe g++. Iulnrerpl4por- r I

MathCAD 6.0 nMaple V R4. Cocran u (pyurquoHarlbHble Bo3MoxHocrI,I r
onepaTopbr

2. florpemuocru prruzclenufi. Onpe4eleuue KoJII'IqecrBtI BopHbIX

x onepaquft. llpanuna oKpyrneHu.fl.

neruuefturx ypanHeHIaft: rpa(puuecxnir., x

uruocrefi. Tpe6onauzx K BbItIlIcnHTeJIb

Ycr:ofi .rzsocrb Lr cJroxHoorb [uIropI,ITMa.

4. MeroAu otarra*rtiofo pelxeHl{s cl4creM nEnefiHux u uelHnefinnrx

cxoAr.rMo crr,r MeroAoB Ia o rtonra norperuHo crefi .

5. r{uclesuoe unrerfpnpoBaHpre. florperuuocrr4 rrucreHHoro I,IHrerpl{po

ara Q Q epeHqlrpoBaHlle "

6. IrlHreprorrqzoufirre Sopnryru JIarpaHNa u Hrroroua" Cpe4uex

paBHoMepHoe npIE6:ru)KeHge (f yurcquff .

7. flpu6xut HIII4anbHbIX

npor,r3BoAHuuz. I(rt ux ypanueHlafi

napa6oluuecKr.re, gJ Ire ypaBHeHlls.

T

ro u 3-ro poAa. fnHug rI HetBHbIe BbIqucrt4TeJIbHbIe cxeMbl npu

napa6oruvecKoro runa.

7. yIIEEHO -METOII4TIE CKOE I,I I,IHO OPMAUIIO IJHOE OF

AI,I C qUil JII,IHbI (M OAvnfl )
a) Ouronnafl Jlureparypa.
KonAaron H.C. OuroBbr qI,IcJIeHHbx MeroAoe/npaxruxyr,l. - Mocro

fpauuuH ycno x l-ro,2-
fia: ur4

EHPIE

rry urapnufi,

lloa pea.
yHr4Bepcr.rrer. - 92 c. 2014 - Pexuu Aocryna: http://www. iprbookshop. rui3

gucresurre MeloArT I{ rporpaMMLIpoBaHHe: Vqe6noe noco6ue / B.A. It
JI.f. farapnnofi. - M.: LIA OOPYM: HI,I! I4HOPA-M,2014. - 336 c.: u

90

1116.



- M. : BI,IHOM, 20 1 5 . http ://www. studentlibrary.m/book/IsBN97 8 5 99 632 html

IOCryna:
r{zcnennrre B 3aAarrax !r ytrpalrtuenurx [3ler<rpouurrfi

lH. C. Baxna-lron, A. B. Jlfuuu, E. B. r{raNonKos ; noa pea. B. A.

ple B qr.rcJreHHbre MeroAbr [3ner<rpoHnrrfi
uoco6ue/ Co6oreea o.H.-f Slerrpou. reKcroBbre AaHHbre.- Honocz6upcx:

Ils BbrrroJrHerrut ta6opa'topHbrx pa6or r4cnonb3yercfl KJracc

rporpaMMurrrra o6eone.reiluelo: s3brK rrporpaMMr4poBaHnr C*+; Microsoft
oQoprvrnenu;{ orqeroB.

- PeNnvr

H noco6ue

,-4 zs4. (er.).

I : yue6.

-I 978..5-

97 36.html

yue6Hoe

Ho pcnufi

ai ://www.

pecypc] : yue6. noco6ue / B. E. 3aJrrasulx, f. Z. IllenaHoBcKas. - Kpacuorpcr yH-

I,IM AOCTyrra:

n) I4nrepHer-pecypcbr.
1. 3EC < IPRbooks>i - http://www.iprbookshop.ru/
2. 3EC <<Znarium>> .i htlp://znanium.com/
3, 3nerrpoHnax 6nQnlroreKa BnfY - http ://librar-v,vlsu.ru/

8. MA|ItrPI,IAJIbHO-TEXHI,IqE CK O E OEE CfIETIE

AI4 C rIU[ Jrr,rHbr (M OAy Jrfl )
!.ls npoBeAeHr,rfl na6oparopnux zansrufi, rpeAHa3HaqeHa c poBaHHat

na6oparopnr, rro3BoJrfl rorqar npoBoAt4Tb Mynbrr4MeA uitnste 3atflTprs..

[3r
Cu6.

MI]

TIHbI14

c

ce ord Ar.s



Pa6o.{as [porpaMM4,qI,IcqunJIIIHbI cocraBneHa B coorBercrBl'Iu o ofoc BO

Pa6ouyro rporpaMMy cocTa n.r.s. f
(@11O, noanacr)

y.re6urrft ro4

roAa

piln

Peqeugern
(upegcranurers pa6otoaalrour) fen..{uperrop OOO <OC Cepsuc>> Ksacoq

(rr,recro pa6oru, AolNnocrt, @LIO,

flporparrarvra paccMo'rpena lu oao6peHa Ha 3aceraHr4r4 xa(fegpu OuI
-zl

flpororcon Jtl-or 03.09.20I8 roaa.-__T_.

3aee4yroqNfi xa(f e.rqpofi q
(ozo, trcr)

paccMoTpeHa vI oAoopeHa Ha 3AC0/IAHIdU

.03.03 <Marenaruqec

. IUCTIIEPEYTBEPXAEHIIfl
r.{n ounfr ttp of PAMMrI AI,I cqpIrIJII,IHbI

Pa6o.rar nporpaMMa o4o6ppua Ha

flpororon sace EaHrrr Ita(f e4prr J\!

3 ae e,qyroqr,rft ra$ e4p ofi_-

i

Pa6o\as. rporpaMMa o4o6peua ua

llpororon 3ace AaHLrfl. xa$ papu J\i:

3anelyroquft ra$e,upofi

Pa6o.ra[ [porpaMMa o pgHa Ha

llpororor 3aceAaHl{fl xa$papu J',lb

3aselyrourzfi xa$e4pofi-1---

yue6urrfi rog

foAa

yue6nufi ro4

foAa


