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PE3VJTIbTATAMH O(

1. IIEJII,I O CB OEHItfl ilVICI\I,IIIJII4HbI
tr Ar4cr\lanlruHu <<MareuarnKa)) rrBr-srorc.fl :

AHII E HABbIKOB IOf I,IqECKOf O MbIIIIJIEH}T'I

aHHe npaKTuqecKlix HaBbIKoB rlcuonb3oBaHzr MareMarulrecKux MeroAoB u Sopnayn.
a e o6racrz nocrpoeHut u uclroJlb3oB aH:afl pasrrlLrHblx MareMarl{qecKux rr.ro4elefi

)CHOBHbIE IIOJIOXEHU,fl MATEMATUKI,I;

.rr rrpHMeHrTb MeTOAbr MaTeMaTHKH AJrr perreHr.rr npr4KJraAHbrx 3aAaq.

2. MECTO Ar{Cur4rrJrr4Hbr B CTpyKTypE ofrofr Bo

rreM arH Kar 
I oTHockrrcr K 6 a":o str N4 Alrc,rIHrIJIr.r Hau yue6uoro rIJIaHa,

EUAr\HTrnUHbr" AltcqnnJrHHa onupaercs Ha 3HaHHe rrpeAMeroB ocnoeHofi
[porpaMMbr cpeAHero (nonHoro) o6lqero o6pasoeauur: MareMarr{Ka"

HI4PYEMbIE P E 3 YJIb TAT bI O BYIIE H VIA f IO AI4 C UIIIIIJIIIHE
,Ie pe3ynbrarbl o6yueHur IIo AI,[0IIHTIJIHHe, coorHeceHHbrc c nnaHr4l]yeMbrMlz
roeHu.r OIIOil

Koa

Qopnrapyerr,mrx
rcorrlnereHrlnfi

Vpoaeus ocBoeHHJ

KOMIIETEHUI,III

lllaH rapyena bre pe3yJr braru o 6yveuz.r rro AlrcqprrrJr HH e,
xapaKTepr{31/}orq}re 3Tarrbl Qopna uponaHHr KoMrrereurlrafi

(nclrca:arelrz ocBoeHHq ronlneresquu)
otIK-l r{acra.{Hoe 3sars: ocHoBHr,le 3aKoHbr ecrecrBeHHr,rx HayK; [paBprna

oQoprr,rneuzf, qe,pre)r(efi n KoHcrpyxTopcrofi AoKyMeHTarIIl14;
MeroAbI MareMaTplr{ecKof o aHuuM3a u MoAe Jrr4p oBaIj],A; OCHOBHLIe
3aKoHbI vr MeroAr,r o6rqeunxreHepHbrx Alrcrlr4nJrr4H; IIoHr{Marb
ocHoBHbre upuHxtr4nbr pa:pa6orrcu u npor,r3BoAcrBa 3JreMeHToB rr
ycrpoficrn la.sepnofi TexHuKr4, na3epHbrx rexHoJtoruqeoKHX
ycTaHoBoK, a TiaK)I(e onTilqecKplx MaTepI,IUUIOB I,r 3neMeHToB,
ocHoBHyIo HoMelFrKJrarypy na3epHofr rexsuna, oco6eHHocrr{ ee
KOHCTpyKrlHr,l, TexHoJrofr4H npo[3BoAcTBa, a TaK)r(e ycJloBnfl A
MeTOAbr r4X 3K0[JryaTaqr,rfl ;

Vlrerr: [pIrMeHrrb ecrecrBeHHoHayqHbre 14 IzHXeHepHbre 3HaHZt
AJII npoeKTzpoBaHu_fl, KoHcTpyzpoBa[r4t kr npoH3BoAcTBa
ra:epuoil TexHHKa;
Bla4err: MeroAaMH pacrleroB v npoeKTrrpoBaHa.[ rexno:rornfi a
accneAoBaHnil ga ocHoBe ecrecrBeHHoHayqHbrx LI IIH)KeHeDHbtx
zuasuit',
MeTOAaMH n KOMnSrOTepHbrMH CHCTeMaMfi , horroJrr,3yeMbtMLl tlpL1
MOAenHpOBaHHH Lr [poeKT]rpoBaH[r4 na3epHbrx ycTaHoBoK,
Ko MnJreKcoB, cllcreM r4 na3epHbrx rexuolorvtl;

IIK-3 r{acraqHo 3sarr: ocHoBHbre) THIrbr H xapaKTepucrr4Kr4 orrrr.IqecKux ct4creM
JriBepHbrx orrrlrKo-gJreKTpoHHbrx nprz6opon, o6opyAonauzl Lr

rexnolornfi; [pr4Hur{[bl KoHcrpyvpoBaH:afl, Jra3epHbrx orrrrrr(o-
srreKTpoHHr,rx npu6opoB, tD( y3noB r4 3JreMeHToB; oJreMeHTHyru
6asy, ncnonb3yeruyro B H3Aenrz{x la:epuofi TexHHKtr; MeroAbr
pa6orsl c HayqHo-TexHu.{ecxofi Jrrzreparypofi rz un$opuaqueiZ;
rpaBtra oSoprraleHr.rn ueprex<efi a KoHcrpyrropcxofi
AOKyMeHTaTIHH; r(OMrrE,fOTepHbIe TexHoJrofr4H MoAenupoBaHnn v1

KoHcrpyr4poBaHvrfl na3epH[,rx orrruKo-oJrer(TpoHHbrx nprz6opon;
o[acHbre 14 BpeAHsre gKcnnyararllroHHbre $arcroprr, ux npeAenbHo-
AonycrrzMbre ypoBHH ros4efrcrnv.a Ha qeJroBeKa, TexHlrKy v
oKpPKarouyo cpeAy rrpr4 3Kcrrnyura\vL| nasepHbrx cr4cTeM 14

rexuolorzfi;
Vr,rert: nrr6uparl nrero4(u) pacuera rryn pazpa6orKe nrepHbrx
npu6opoe A avereM; paccr{HTbrBarb ttapaMerpr,r H xapaKTeDvcraKrl



orrTr,rqecKofo y3na na3epHbrx npr46opoB r4 cHcTeM; paccqr4-rbrBaTb r4

Bbr6Hparb noJrr Aorrycr(oB Ha KoHcTpyKTr4BHbre oJreMeHTbr
orrrlrqecKlrx Ae'raJrefi v y3nbr KpenneHzs; paspa6arbrBarb
KoHcTpyKTopcKyro AoKyr4eHTarlr4ro; KoHcrpyHpoBaTb'rr4rroBbre
AeTanu r4 y3nbr Jra3epHofi TexHtrKr{; rroA6upaTb rro 3aAaHHblM
napaMerpaM H xapaKTepucrlrxaM oJreMeHTHyro 6a.:y lasepusrx
npu6opon H clrcreM; rrpuMeHflrb nurlopuaqvoHHbre pecypcbr 14

TexHoJlorr4rr; aHanv3rrpoBarb, rrpeAcraBnsrb n oSoprulrrr
pe3ynbrarbr npoeKTHo-KoHcrpyxropcxoft AeqrerbHocrr4 npH
pa":pa6orrce Jra3eprHbrx npn6opon, cncreM u rexuolorufi;
Bna4err : npzrur4aHbrMr.r trporpaMnratrz pacuera Jra3epHbrx olruKo-
3JreKTpoHHbrx npu6opoe; r(oMnr,rorepHbrMr4 TexHoJrorurrrlz pacudra
KOHCTpyr4pOBaHr4ff Jra3epHbrx onTriKo- HHbIX

IIK-4 t{acruquoe 3uarr: MeroAbr r,r cpeAcrBa [naHr,rpoBaHufl, v opraH:a3arJztLl

accJreAoBaHufi u prcpa1oroK; MeroAbr rrpoBeAeHriq 3KcnepzMeHToB
u na6rrc4ennfi, r:6o6qeHus, vt o6pa6orrcu aHsopuaquu; MeroAr,r
opfaHH3arlur{ TpyAa kr y[paBneHr4q fiepcoHzrloM; Teoper,uqecKr,re
ocHoBbI Jla3epHblx r.r KBaHToBsrx rexHoJlorufr, vero4nqecKpre a
opraHr,l3arlHoHHbre acneKTbr ocyulecTBneHr4r HayqHo-
HccJreAoBarelrcxofi u orrbrrHo-KoHcrpyKTopcnoft gerreJrE,Hocrlr B

npoQeccuoua,rrsofi Ae{TeJrbHocrlr; ocHoBbr r(oHcrpyHpoBaHVfl
Ia3epHLIX CI{CTeM, a TaK)I(e Xe ilppIMeHeHHe KBaHTOBbIX

rexuororzft
Vuerr: HaxoAltlr, aHalrLrrvrqeaKkre perr-teHur ga1aq KeaHroaoil
Teoput4; rrpaKTaqect(u nphMeHrTb TeopeTuqecr(ze 3Ha{r4fl npr4
perrreHr4r{ $u:avecrcnx 3aAaq; npoBoAr,rrb HayqHo-
I,rccJreAoBarerrr,cKr.re u orrbrrHo-KoHcrpylcopcKr.Ie pa:pa6orxu e

cQepe Jra3epHbrx 14 KBaHToBbrx rexnolorafi.
Blagerr: MeroAaLMr4 opfaHusarlr4tr H rrpoBe1eHvrfl nstrrel>euuit n
rlccJreAoBaHufi s o6racrr.r na3epHbrx rz r(BaHToBbrx rexFronornfi,
BKJIIoqar nnaHupoBaHue, parpa6orKy, opraHpr3aqzro lr npoBeAeHr4e
IrccJreAoBaHufi ; uaetrrcu npr,rMeHeHr.rfl MareMarlrqecKof o afirapura
Ant pelxeHat rufloBbrx 3arlaq KBaHTosoft NfexaHuxu.

O6rqax rpya

4, OBbEM I4 CTPYKTI/PA AI,ICUI4IIJII,IHbI
Kocrb Ar4crlr4rrnlrHbr cocraBnrer I 2 sa-{erHbrx elrzHrzrr. 432 qacoB.
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4 Zurerpanruoe
UCTIIICJICH}IE

1 t-
5

10 I4 28 t2(s0%) Peftrulrr-xourport2

5 OyHxrlr,lr.r MHorr4x

IIepeMeHFIbrx

I 6-
8

6 t0 l9 8(so%) Pefirurrr-r<ourpolr3

Bcero ra 1 cetrecrp 36 99 45(50o/,) 3r(3aMeH (21 tac.l
o ,{uSQepeHquantur

ypaBHeHr.lt
(o6uxHoneusrre)

2 1-6 t2 18 25 rs(s0%)
PeiruHr-rourponl I

7 I4nrerpnponanae H

I]JIOCKOCTI,I 14 B

IrpocTpaHcTBe

2 1-
t2

1ala l8 25 rs(s0%)
Peftrlrnr-xoHrponr2

8 3reueHrlr reopr4r,l

IIOJIfl

2 3-

4

4 6 l) s(s0%)

9 Psarr 2

8

8 l2 z) 10(s0%)
Peirunr-noHTpon b3

Bcero sa 2 cerr.recrp 36 54 90 45(50' l 3K3aMeH (36 qac
Harlrque B At{crIHnJr l,lF

KII/KP
I{roro rlo,rlltcutrrrJruHe 1) 108 189 90(50%) 3r(3aMeH (63 qac

Pa:gel l AHa-nu'r

Teual. Marpnq
MarpHr-lbr (ceofic:
Terta2. CxarlpH<
Tervra3. fllocroc
rrpHMepbrJ.

Tenra4. Ilpxuax r
c06cTBeHHbIe Bell

Pa:ge.n 2 BeeAer
Terr,ra5. llpe4en
:aueqarelrsuil
CpaaueHae 6ecn

6ecrcoueqso r,ta,rr

KlaccuQurcaqux'
Pa:se.n 3 .{uQSe
Teva1. flpuparq,
nponseo4nofi. C
Ta6nrzqa npoH3B(
Tenra8. llporasl
JlorapnQvnvecrcr
Bbrqr.rcneHHrM (rrl
Terua9. OcHoeHu
,]1onararq (cpanu
Tenaal0. I4cctet
BbIIIyKJIOCTb, BO

Haxo)r(AeHris acvr
Pasge.l 4 LIHrerp
Terr,ral 1. llepno
uHTefpripoBaHr,rr.
arrpax<eHnfr coge
Teiraal2. I4urerpv
Teval3. I4urerp
srtparxeHnfi.
Ter,ral4. Pas6Hi
onpeAeJreHHofo
oIIpeAeneHHofo 14

Co4epxaurre JreKrluouHbrx 3anrrrrrfi rro Ar{cqulJrrrHe
CEMECTP 1

aqecKar reoMerpnq n tur'eituas r,r BeKTopHa.s a-rrre6pa
,r, alre6pauqecKHe ofleparruH HaA rJr4Mpr (ocHoeHsre caoficrna). onpe4elurers
Ba, npuMepbr). O6parnafl Marpnr\a (npuvep). flpanulo Kparr,repa. Merog faycca.
e, BeKTopHoe, cMerrraHHoe npon3BeAeuu.n (cnoficrna, npuueprr).
rb B rrpocrpaHcrBe (ceoitcraa, npuveprr). llpalra.a B rrpocrpaHcrae (cnoi.icraa,

a rIJIocKocrH (croficrna, npurr,repu). Kpunrre BToporo rtop.sAna. Co6crseHHtte .:;vcila,
roplr (cnoficrna, npuuep).
I4E B AHULIIH3

rocJreAoBareJrbHocrr.r. csoftcrea. r{zc"rro e. llpe4en QyHxqHa. Ceoftcrsa, llepaufi
lpeAen. CreAc'renq. Bropofi gaMe.rarertHr,rfi npeAeJr. Cle4cran.a. Tema6.

OHEqHO MULIIbIX, 3KBHBULIEHTHbIC 6ECKOHEqHO M€UIbIE, TA6TTUUA 3KBHBirnEHTHI,IX

'lx" HenpepbrBHocrb $yHrcqan. ocHoslmre reopeMbr o HenpepbrnHsrx (ryunqrux.
'oqeK pa3pbrna (npzvepsr).
)eHurrrurbHoe Hcr{ucreH r.re $yH xqrau o,4Hofi neperraeHuofi
iHL{e $yHKTIHI{, npOH3BOAHaq, HeO6XO4lnroe Aocraror{Hoe ycroBae, cyurecrBoBaHr.le
loftcrsa npoLI3BoAHbx" flpousnoAHrre croxrHofi ra o6patroil SyHrcqnra (npnrrlepu).
4uurx (4oxasareJlbcrBo 4nyr< nyHrroe).
oAHaq: $yuxquu gaAauuoil napaMerpuqecKr4; HeqBHo :a4aHuofi $yurcqrzu.
e gHQ$epeHrIapoBaHHe. llpuueneune auSSep onr\zura x nprz6,rm(eHHbrM
rrzMepbr).

I reopeMbl 4uSQepeuqupoBaHHoro vatvcreHwfl (Ponn.n, JlalpaHxra, Koura). Ilpaezlo
)HHe norapHQtron, cretreHefi, sncloHeur).
oBaHI{e HA BO3paCTaHr4e U y6blezrHue, Tor{Kr.r 3KcrpeMyMa, zccreAoeaHHe Ha
-Hyrocrb, Tor{KH neperz6a. Acuurrrorrr (nepruralsHar, uauoHutre); npHMepbr
Irrror. llocrpoeHae rpa$uron (o6qar cxerr,ra); nprrMepbr.
urbHoe HcqacJreHr{e SyHrcuuH oAuofi nepeueuHofi
>6pasuat, ueonpe4eleHunfi rrHTelprur. Cnoiicrna, H3MeHeHur nepenleuuofi

Ta6lraqa r,rHTerprlnoB (Aoxasarellcrno AByx nyurcron). llHrerpzponaHae
))I(auI ux rcea4parH sril TpexrureH. I4urerp aponaHze no qacr.sM.

poBaHr.re parlr4oHanbHurx QyHrcqrafi .

IpoBaHae rpl4roHoMerpHqecKnx Bbrprn}1e11Hfi. I4urerpupoBaHHe r{pparlHoHanbHbrx

Hvts., rocneAoBareJrbHocrr4 pas6r,renufi. ZnrerpalsHar cyMMa, oIIpeAeJ]eHne
,IHTerpaJIa. Teopenaa o cyIIIecrBoBaHHn onpeAeJreHHofo rrHTerpuura. Csoficrea
rrerp aJra. (D oprr,ryna Htrcrona- Ileir6ump ( npr,rnrepu).



Tenral5, feorr,t

lrHTefp€urbr.

PasAer 5 Oyux

Tevral6. Slelre
TeualT. r{acrn

Terr,ral8.

Pa:ge.r 6

Tevral 
"

CVUIECTBOBAHUH

pa3Aer.srcqHM
Tewa2. Jftznefi
Tenra3,Henon
Telra4. IIvHefiu
cHcTeMa perxeH
O6uee perreH

Teiua5. MeroA
cI|equurbHoH
Telra6. Cucrelr
PazaetT Ll
TeruraT. {eofi
aHTefpaJra B

Teua9. Tpofi
nHrerpa,re. Brru
Tervral0. Kp,
KDIIBOJIUHEHHO

Tervral 1.

lrrnerpana II po
Tervral2. Oopuy
poAa oT nyTr4 H

Pasaer 8 3leue
Terual3.Oqro

Tervra14" fiu
fan,tzlrrona.
Parqe.n 9 P.r.qu

Temal5. I{uclo
P.a4u c n
Kourn. 14

Terraal6. O6urufi
pr4H; npa:Harc JI
Teva17.(Dynn
OCHOBHEIC

TenralB. llep
Pas,'IomeHLIe g

PasAer 1

Tenral.
MaTpHUa

qecKHe I,I MeXaHUqeCKl4e npr4nol(eHHs oIIpeAeneHHoro uHTerpana. Heco6creeHHbre

MHOfprx nepeMeHHbrx

TorloJloruru u R* oyrr.,u.r, MHofHX [epeMeHHbrx.
npor.r3BoAHbre. l{u$$epeHqr4arrbr.

yrr.rsr $yHxqrzfi naHorux [epeMeHHr,rx.

CEMECTP 2

bHF,re ypaBHeHrzr (o6trrcuoneHnrre)
IIHUIJrbHbre ypaBHeHr4r nepBoro noprAKa (o6rque cne4eHu.a). Teopeua o

Bbrcuux nop-sAKoB YpaeHeunx cu eAr4HcrBeHHocrrr peureHr{s. Vpa.sueHur
trepeMeHHr,nrz. ognopoAHbre ypaBH€)Hr4tr.

yp aB HeHlrs. Yp an HeHux B rroJrHbrx 4ra$ $ep enq vaJrax.
ypaBHeHHr Bbrcrxt4x noprqxon(npnuepur).

ypaBHeHrd-s (o6rque cne4eHr,u). C)npe4elurelt BpoHcxoro, QyH4aMeHrzurbHatir (OCP ) luHeftnoro oAHopoAHolo gu{tsepeHulrzurbHoro ypaBHeHus (nOAg.
e.@CP AJrf, luuefiHoro ypaBHeL{Hr BToporo noprAKa c rocro_sHHbrMn

noeQ$uqraenrav
rcoaQQr.rqneuravr

(c AoKa3areJrbcrnatru), Teopeua o @CP Arfl nOAy c rocrosHr{brMl4
ruo6oro nop.rrAKa (Qoprr.lynrzponxa).

aquft npou:BoJrbHbrx nocrorHHbrx.nHAy c locro.rrHHunr.r rosS$Hr{}reHTaMr4 co
TIACTbIO.

au$ $epeaquzlrrbHbrx ypaeuenufi . Melo4 r{cKrroqeHufl . Anre6pauuecnufi naeroA.
poBaHHe Ha frJrocKocTLl u B npocTpaHcTBe
nHTerp€rn. Ocuonusre IroH.lrllt n onpeAeneHrax; cnoficrsa. BrrqucJreHue AsoilHoro

Bbrx KoopAHHaTax.
Terua8. Brrqucne ne AsofiHoro l,rHTefpaJra B rroJrspHbrx t(oopAuHarax.

HHTerpaJl. OcHonuue rtoH.lrufi u csoficrsa. 3atreHa rrepeMeHHbrx e lpoiiuorr,r
rpofiHoro r4HTerpana B qr4Jrr.lHllpuqecKr4x z cQep avecK]D( KoopAHHarax.

sefinue HHTerpzurbr I po4a; ocHOBHr,re noH.flTu.s u onpeAeJreHuq. BtrqlrcJreH14e
r4Hrefpana I po4a,

frustit I4HTerpaJI II poAa; ocHoBHbre roHrru-s, Buquclenve Kpr4BoJrr.ruerlsoro

Ocrporpagcroro-fpuHa. Ycroszs He3aBr{cttMocrt4 KptrBoJrltrefiHoro zurerpa-na II
I4pOBaHUr.

TeopHu IIoJIq

cK€lJrflpHofo no,rrt

e [oHflTHq Teopl4lz norq. CrcanspHoe rIoJIe; npor43BoAHafl rro HanpaBJreHaro; rpaAHeHT
u ero csofictsa.
HrIH.s H porop BeKTopHoro nojrrr. Ifupxyruqur BeKTopHofo noJr.s. Oneparop
HrIHrUrbHEIe H COJreHOIInZrIbHbre ilOJIq"

ptALI, OCHOBHbIe nOHtTut
bIMH TIJIEHAMU: TIDII3HAKH

Cogepxanue

qecKas reoMeTpHt
alre6pauvecrcHe

Heo6xo4utmrfi npusualc cxoArzMocrr,r qncroBoro p.flAa.

cp aB HeH r,rq. llpusuar< flmaw6 ep a; p aAr4KanbHrrfi npu:narc
Hrrfi npusHax Kouru.

AooraroqHblfi npnsuarc cxoAl{MocrH 3HaKorrepeMeHHbrx prIAoB. 3uaxouepe4y}orqzect

HZLIrbHbre p.flAbr. ocnosHr're reopeMbl o synnqrzoH€urbHr,rx pflAax. creueHuue pqAbt;
s. Csoftcrea crerreHHbrx p.[AoB. Prgrr Tefinopa.
qecKue QyHrcquu. Tpurouolrerpurqe,oKue p.a4u oypre.Teopeua flupuurc, llpranrep.
@ypre qerHr,rx r.r HeqerHr,rx QyHrqrzii.

AHa.n

lpaKTuqecr[x 3aHrrrflft rro ArrcqurrJrrrHe
CEMEC]TP 1

u lnuefruaf, u BeKTopHax mre6pa
oneparlun HaA HnMu. Onpe4enurenb Marpurlr,r. O6parnarM



Teva2.llpannr
Telra3. Cranrp
Terr,ra4. fllocx
Terr,ra5, llparr,rar
Tena6, Kpuntre
Pasaer 2 B
TevaJ. flpe4en
saN4eqareltLHttfi
Tevra8. Cpan

SKBHBAJIEHTHbIX

Terua9. H
roqeK pa3pbrBa

Pasaer 3 n
Tervral0. llpu
o6parHofi Syux
Tenral 1. |I
Ilorapn$rr.ruv
TervraI2.flor.rrr,re

Tenral3. Peuren
Komu).llpan
Tenral4, Llcc
BbrrlyKJrocTb,

Teual5. Acnrr,r

rpa$unoe (o6
PasAer 4 14

Tenaa16. Heon
HHTerpaJre.

Tevral T.kIsre
Terraal8. I4Hre
Tenaal9.I4nrerp
asrpaxeHufi.
Teva20.
orrpeAeneHHoM

Tenra21. f
Tervta22.

Pa:4er 5 (Dy

Tenra23. 3lev
llpe4er r.r

Tela24. r{acrs
Teura25.9acrs
Teva26. [Ipo
Teva21.3ncrpe

Pargen 6

Terraal,AerSQe
rrepeMeHHbrMtr.

Teva2. JIuHeftn
Tenra3.YpanHeH
Terra4. Henor
Tervra5. Jlnnefts
(noAD.
Tenla6.O6ruee
xosQQrz qraeHrarr,t

TertaT . O6ruee
xos$SzqneHranr
Terr.ra8, Merol uaquit rp or43B oJrbHbrx no cro.rrHHbrx.

Itparuepa. Mero4 f aycca.
BeKTOpHOe, CMeilraHHOe [pon3BeAeH[rr .

B [pocrpaHcrne . flplvafi B rrpocrpaHcrBe .

TIJ]OCKOCTH ,

nop.agxa(sllnuc, rnnep6ola, napa6ola).
HVIE B AHAIIU3

bHocrlr. Ceoficrsa, r{nclo e. llpe4er Qyurcqua. llepntrfi
peAeJr. Bropofi 3aMerrareJrbHufi npe4el.
ue 6ecxoueqHo MuLIIbrx, 3KBlzBzureHTurre 6ecxoHer{Ho M€uIbIe. Ta6nuua

HEqHO MZUIbIX.

BHoarb $yHnqrau. Ocsonuue reopeMl,r o Herrpepr,rBusx Qyunq]rqx. Kracca$r,rr<aqzr
rpnMepbrJ.

peHrIUanbHoe HcqHcJreHHe $yHnqrar,r oAuoii nepeveHHofr
rIpoH3BoAHbrx. llpor.lsnoAHbre cJrolKttoi,t uurze $ynrqnu, rrpot43BoAHaq. Ceoficrea

u . T a6tuqa [pou3BoAHbrx.
s: QyHxqrlu sa4auHofi I1apaMeTprdr{ecKr4; He.rrBHo ea4aHuofi $yuxqau.

qHQ$epeHqHpoBaHHe.

arl$$epeuqvatra K npu6laxeuHr,rM Bbrqnc JTlcH:znM.

3aAar{ Ha ocHoBHbre reopeMbr gr,r$$epeuqr4poBaHHofo :zcrtLrcreHul (Porl.a, Jlarpamna,

Zccle4onaHue Ha

Jlonura.[.fl (cpanneHue norapu$mon, creneHefi , encnoneur).
BaHHe Ha Bo3pacraHr,re H y6trnaHue, ToqKH 3KcrpeMyMa.

TOrIKlt nepefu0a.
(BepTnKanbHaq, HaKnoHHbIe); rrpuMepbr HaxoxleHr,rr acaMrrror. llocrpoenae

cxeMaJ; rpHMepbr,
Hoe HcqucJreHze Qyur<quu oanctit nepeueuuofi

eHuuft r.rHTerpaJr. Ta6r'u4a aHTerpurJroB. 3aueHa nepenrennofi B HeonpeAeneHHoM
fpHpoBaHue IIo qacTflM,

BaHue nupaxeHzfi coAepxaqux KBaAparHbrfi rpexuleH.
poBaHHe parlr4oHnnbHrrx $ynrqufi .

poBaHHe 'rpufoHoMerpHqecKr.rx etrpa;,neHzil. I4Hrerpu poBaHlre Hpparlr4oHanbHr,rx

a Hrrorona- Ilefi6uu1\a. 3aveua rrepeMeHHbrx l,r r,rHTerpupoBaHr.re ro qacr.rrM B

r{ MexaHHqecKHe lpkrno)KeHur OnpeAeneHHoro rrHTefpiua.
HbIE UHTEIDAIIbI.

KrILru MHO|HX nepeMeHHblx

Torronor'rr 
" 

f;"t oy"n,I* MHorrzx [epeMeHHbrx. fpa$rzx u rvrHrru ypoBHr.
BHocrb QyHrcqrzu B ToqKe.

rrpoH3BoAHbre. [n$$epeHrlaaJlbr [oprssps ropfl AKa.
rtpoH3BoAHbre u 4z$$epeHrlHzrJrbr Bbrotrnx nopqAKoB.

Har tro HarrpaBJreHuro. fpa4neHr.
yru $yHxqrafi usorux repeMeHHblx.

CEMECTP 2
IlurrJrbHbre ypaBHeHrzs (o6rtxuon,eHnsle)

HrIH€rnr, Hbre yp aB HeHr.Ls nepB oro nopsAKa. VpaeHeHur c pa3Aen.src nJvtMr4c g

AHopoAHble ypaBHeHnq.

ypaBHeHr,rq. VpaeHeHHl Eepnynnn.
B rroJrHlrx auS $ epeuq krarax.
ypaBHeH Hr BblcurHX nop.rgnoe. C Jtyrt av [oHH)KeHq [opqAKa.
oAHOpoAHbre ypaBHeHr4r BTopOf o noprAKa Q rocroqHHbrrrlz rcosQurlveHTa[Lr

D,ls, lnil'efir'oro ypaBHeHraf BTopofo [opsAKa c rrocrorHHbrMr,r
oo c[equarrbuofr npanofr qacrbro.

rrreHr.re Alx [ulJeituoro ypaBHeHZr Bbrcurefo noprAKa c [ocro.rrHHr,rMH
co crrerlururbnofi npanofi qacrbro.



Tenla9. C
Pa:rer 7 Lh:"re
Teua10. laofi
Tenal l. Btrq
Terual2, f
Tenral3, T
Brrqnclenue
Tenla15. Kpr.rnol
Terr,ral6. Kpunon
TerualT. (Doprvry

poAa or tryTIl v
Ten,ral B, feov
Paraer 8 3nenr
Tenra19, Crcal
Tewa2). lu
Oneparop farra
Tewa2l. lloreu
Pa:Ae.n 9 PsAu
Tewa22. r{
noJIo)l(uTelbHbl
LJ.

ZHrerpa:rtusrfi
Telra24. 3sax
Teua25.@yHx
Terua26.Psarr Te
Ter,ra27. Tpuro

TEXHOIIOII,{H KAK

L'l

MOCTI4,
Ar4Crlr4rrJr
CAMOCTO

1. laHrr

6) nairrvr
4. Han

au$$epeHquzurbHr,rx ypasaeuuil MeroA ucKJTroqeHun. Anre6pauqecrcufi MeroA"
Hr{e Ha nJrocKocTa H B npocTpa}IcTBe

H HTerpan. B slqucle H ne 4noft uoro fl HTef paJra B AeKaproBbrx KoopAr4Harax.
uue gnofiuoro r.rHTefpana B rronspHbrx KoopAaHarax.

n $usuuecrue npr.rJror(euux 4nofiHoro HHrerpaJra.
IrHTefpan. Bruuclesue rpofiuoro HHTefpana B AeKapro brx KoopAt4Harax. . Tenral4.
Horo lrHTerp ana B \Lrrrr4HApr.{q ecKHX a c Q ep uuecKux KoopAr{Harax.

frnue zHretpa-urr I po4a. BrrvncJreHue rcpunolvHefiHofo HHTerpana I po4a.
uefiuufi HHTerpaJr II poaa. Br,l.{r4creHne KpuBonuHefisoro r4HTerpiua II po4a.

Ocrporpa4cr<oro-fpnHa. Ycroelrq He3aBncnMocrr.r Kpr4BoJrauefiuoro aurerpara II
fpHpoBaHns.
rlecKue H Qn3Hr{ecKHe ltpanox(eHl4r KpuBoJluuefiHrrx I,IHTetpaJroB .

bI TEODUH NOJI'

noJre; [por43BoAHaq ro
H\pLfl v poTop BeKTopHofo

HanpaBneHtalo; rpaAVeHT cKiurrpHofo rroJrr"
noll. Ifizp,xy nr'r\vfl, BeKTopHof o noJIfl 

"

bToHa.

HbIE ?l COJIEHOU,IItUbHbIE IOJIfl.

bre prrAbr. Heo6xo4uvrrft trpa3HaK cxoAltMocru
qneHaMH; np143HaKr.r cpaaHeHu.r.Tenaa

K lar'aw6epa; pa4urcalsHsrft

IIeil6suua.
prAbr; ooHoBHbre roHrTr4.s.

r43HaK Koruz,
peAyroilIHec fl p AAr,r; rrpH3HaK

bHbre pqAbr, Crenennsre

qecKr{e pr4rr (Dypre, Pa:lotceune B psA @ypre qerHr,rx H HeLrerHbrx oyHxrrufi.

5. OBPA3 OBATEJILH bIE TEXHO JI AMkl
B npen BaHI'II4 AHcIIHrInuHsl <MarelraraKa) HcrroJrr,3yrorc.s pa:uoo6pa:Htre o6pa:oBareJrr,HF,re

IIIIOHHbIE, TAK H C TIPUMCHEHHEM AKTHBHbIX H I,IHTEPAKTHBHbIX METOAOB OdYVCUU-A,
AKrnsH H r4HTepaKTHBHbre MeroAbI oOyqeHHJr:

BHbre JreKqI,Iu (no nceu renralr)"

6" OUE OTIHbIE CPEACTB A AJIfl T'EKYIUEIO KOHTPOJTfl YCfIEBAE-
MEXTYTOIIHOIT ATTECT,dTIIIII4 tIO I4TOTAM OCBOEHI4q

OEECIIETIETII4E

<Bexrop

Tercyuufr KoHTpoJrb ycueBaeMocru
PefiruHr-rcoHTporrrc Nbl (1 ceuecrp)

KoHrpolrual pa6ora }lb 1

, runeituax alre6pa v aHalrlrrzr.uecKar feoMcrpr4r )

BapaaHl I
pAuHarbl BepIxHH TpeyronbHaKo , , . Ilsrqaclurr yrot C, [JroruaAb H rrepr4Merp

TpeyroJrb

V YTIEEHO-METONI{IIECKOE
bHOI;T PAEOTbI CTYNEHTOB

rrzcroBofo psg.a. PsArr c

rrprz3HaK ltourrz.

bI

2. laaanu
ABC,

3. Peururl
,{aurr x

urc ABCD: , , , . Haitrv Arr,rFry Bbrcorbr, orryuleHHofi lr3 BeprulrHbt D ua rrJrocKocrb

uy lnueiulrx ypaBHeHHfi no $oprzynanr Kparr,repa H MeroAoM faycca
AHurveguamuAM;ArrHarbr BeprxlrH TpeyroJrbHnKB , , . Hainu: a) ypanueuze Bbrcorbr

Me)r(Ay errcorofi AH u r,te4uauoit AA4'; n) 4nuny sbtcotst AH.
ypaBHeHlre ilJrocKocrn, [poxoAqu]efi 'repes rpu ToqKu

Peftrnnr-rcorrrpoJrro J\b2 (f ceruecrp)
KoHrponruax pa6ora Nl2

<flpegelu. flpon:no4utre >



1.
)
3.
4.

f,.

1.
,
3.
4.

l.
2.

3.

4.

5.

1"

2.
a

4.

5.

6.

3.llpanrano

c)(,.

B.

BapraaHr 1

IIpeAeJl IOCJIeAOBaTeJTbHOCTIT

npeAen QyHxqrzr
BoAHyro cloxHofi $yHr<qr,ra

BoAHylo He.rrBHo za4alnlaoit $yurcqurz
LrMrrrorbr rc rpaQany $yurcqun

Peiirnnr-noHrpoJrro J\b3 (1 ceuecrp)
KourpolrHar pa6ora Nb3

<I,Iurerpalrr. @yurqllu MHofHX rrepeMeHHbrx)
Bapzaur 1

HHTef paIIbI, I,ronon63y.s rroAxoAsrqyrc noAcTaHoBKy
hHTerpiur, r4cnorByq r.{HTefpupoBar{ue tlo qacTqM

nnoqaAb $nrypsr, orpaHr,rr{eHH oit luuwsrrru
Hailru urrfi 4uQQepeHrIHaJr $ynrcqr.rn
I,lccleAo Ha oKcrpeMyM cneAyroque Qyurcqnrz

Brrqncl
Bltqncl
Hafirra
Hainu
Haircvt

Brrqucn
Bsr.{Hcr
BslqNcl

Haircu IIIee perxeHHe

Hahru

Pefirunr-noHrpoJrrc J\&1 (2 cemecrp)
Kourpoltna.r pa6ora J\b 1

<[rz$$epenr{r4anbHbre ypaBHeHrzr)
BapuaH'r 1

aurprf epenquzurbHoro ypaBHeHr4.r

Peurnrr vy Kouru

Peuurt
u1ee perrreHr4e ypaBHeHUr c [ocrorHrHbrMr4 rcoeQSrzqueHTaMrz
paB HeH r{e M eToAoM B apva\v n IIp o tr3 B oJr b Hbrx rro cTo.rrHHbrx

I]Iee peileHl{e cucTeMbl auQQepeuqHzLIIbHbIX ypanneHrafi. Vxa:au qacrHoe peureHr4e
yAoBJreTBOprrctllee HarranbHoMy ycJroBr4ro

Hafirvr
cucTeM

Buqucl

Hait'rvt
llpo

Hafirn rr,r rrJlacrr,rHKrl c noBepxHocrsofi nJrorHocrbro
Br,rqucl s rpoftuofi hHTerpan

rrJrocKoro BeKTopHofo noltfl BAOIT, rpnnoil
flB[fleTofl JIH BeKTOpHOe nOJIe rIOTeHrIrraJrr,HbrM; B cJlyqae rroTeHrIHruIbHOCTH IrOJrt

HAUTV IIoTeHIIHtuI

Peftrunr-rcorrrpo,Jrrc nb3 (2 cemecrp)
KoHrpolrnar pa6ora J\b3

<Prau>
14ccle4o
I,Iccle4o
Onpe4en

arb cxoAtrMocrb pflAa, noJlb3y.rrcb npH3HaKoM {a-uarra6epa

Pefirunr-rcoHTporrrc J\b2 (2 cemecrp)
KornpolrHa.r pa6ora j\b2

<Llurerpaltr Ha rrJrocKocrv vr B npocrpaHcrBe)
s 4aofiHofi HHTerpa"n

cxoAr.rMocrb psAa, [oJrb3ys c b r4HTef parr bHr,IM rrplr3 H aKoM Koruu
flB I7g er c L rrv p fl, A a6 colrorno cxoA.suluMcr, ycJI o BHo cxoArrquMcx Hnrz

pacxoAfi
Hafiru acTb oXOAIIMOCTH CTerreHHOrO psAa
Pa"srox Syuxuurc e px4 Tefinopa no creneHrM x. Vxa:art o6lacrr cxoAuMocrr4 prAa.

qHAfl ATTCCTAIIUq IIO IITOTAM OCBOEHHq AIICIIHTIJIHHTT N QOPUE 3K3AMEHA.
Bonpocrr K oK3aMeHy (l ceuecrp)

l,Marpuqrr, qecKlle o[eparlHl4 HaA H]rMu (ocHoaHue ceoficrea)
2.npegenurelr nqsr (ceofi c'rna, npnvlepu).

4.Mero4 faycca,
5.CrcaltpHoe, ee cMettlaHHoe npon3BeAeHzl (ceoficrna, lprzrueprr).



l.[u

6.llrocr<ocrs s n Hcrne (ceoficrna, npulreprr).
Tllptvat s crne (cooftcrna, npuueptr).
B.flptvat aa nl I(ocrrr (cnofi craa, npr.rrvreprr).

9.Kpnnrre BTopo rropflAKa,
10.O6parHar qa (npzrr,rep).

I LCo6crseHu qvcra, co6crseHHrre BeKTopbl (cnoftclna, npuuep).
l2.llpe4en oBarerrbHocru, Ceofi crna.
l3.r{ucro e,

l4,flpeaen SyH

l6.Bropofi sarvr

l T,CpaeHeHze
6ecroue.{Ho
l8,Henpeprrn
l9.Knaccurfn

l5,llepeslft saMe rHufi npe4el. Cre4crnur.
relruuil [peAeJr. CreAcrsuq.
KoHegHo MILIIsIX, 3KBI,tBaJIeHTusre 6ecxoHeqHo Mzrrrbre. Ta6nr.rua 3KBr4BzureHTHbrx

X.

r $yHxqr.rv. OcHosHtre reopeMsr o HeflpepbrBuux $yHxqulx.
.s ror{eK pa3pbrBa (lprzrueprr),

$yHnqnn, rrpoH3BoAHafl, ueo6xo4,rzlroe AocraroqHoe ycJroBr{e, cyureclBoBaHr4e
oficrea rrporr3BoAHbrx.

2l.llpousnogH croxHofi rz o6parnofr $ynxqrau (npur,repu).
22.Ta6r,utpnpo uslx ( gorca:areJrbcrBo 4nyx nynrroa).
23.llponseo4nar QyHxqun sa4aHHofi lrapaMerpl4r{ecKpr:; He.rrBHo:a4anuofi $ynrcqura. JlorapuQtrurrecKoe

HHE,4r.r$Sepeuua
24Ilouv,ggenne S$epeHquala rc npu6lux<eHHbrM Br,lrqr{cJreHrrrna (npunaepu).

20.flprapalleHue
npousnogHoft. C

25.OqroeHrre
26.llpanaro JI
2J.I,lccr'el.o
28.I4ccreaoe

H. Ceoficrea.

sr gn$ sep eurrnp o BaHHoro ucrrr4cJreHur (Polnx, JLarp aut<a, Kouru).
r (cpanHeuue lorapraQuoB, crerreHefi, excloueHr)

Ha Bo3pacrauue z y6unaHue, TorrKrr or(crpeMyMa.
Ha BrIITyKJIOCT;, BOIHyTOCTL, TOqKI4 neperu6a.

yHxqufi MHorux nepeMeHHbrx.

29.Acrzrvrnrorsr ( aJrbHaq, HaKJro H Hbre) ; rrp HMepbr HaxolKAeHa.rr acHM rrToT.
30,llocrpoeHue arcon (o6qar cxerua); npnMepbr,

31.3leueurtr or-ua B fi*. oynnq"I4 MH'THX nepeMeHHbrx.
32.r{acrHrre npo
33.Srcrperr.ryrr,ru

usre. {uQQepeHrrr'rarr br.

34,llepnoo6pa:
HHrefpHpoBaHrz

,r, HeonpeAeleusstil r4HTefpan, Cnoficrna, lr3MeHeHrzr lepenaenuofi

35.Ta6tuuau B (AoKa3areJrr,crBo 4nyx rryHnron).
36.I,Iurerpzpo nuporceunft ,coAep)Kaqnx KBaAparHbrfi rpex.ueH.
37.tr4Hrerpnpoea He [o qacTflM.

He parlnoHanrusrx QyHrcqnfi .38.I4Hrerpzpo
39.tr4urerpnpoea ae rplrroHoMerpuqecKprx aupaxeHufi .

40. I4Hrerprzpoea ue r4ppa\r4oHurJrbHbrx BbrpDKeHr4 v.
47.Paz6ueuun, BareJrbHocru pas6neuufi. llurerpalr,Haq cyMMa, o[peAeJreHr,re onpeAeneHHoro
nHrerpa,ra. Teo o cyulecTBoBaHI,lLr OnpeAeneHHoro r4HTefpaJIa.
42.Ceoiicrsa on HHOIO HHTerpana.
43.Ooprvryna H sa- Ileir6suqa (npNnreptr),
44.I-eonrerpHuec He u MexaHuqecKHe nplrnox(eHzf, onpeAeneHHofo trHTefpaJla
45.Heco6crseH e nHTefparrbl.

Bonpocsr K 3K3aMeH), (2 cemecrp)
bHbre ypaBHeHlrs repBofo ropsAKa (o6rque cee4eHul). Teopeua o cyqecrBoBa.HVvr v

EAHHCTBEHHOCT}{ rxeHl,rr, Ypaeneuu.a Bbtcrrrltx [opqAKoB.
2.Ypazueuur c glou1nMHc.s fiepeMeHHbnrn. o4HopoAHbre ypaBHeHHq.
3.JlaHeirHrre ypa uur. VpanueHnq B rroJrHbrx gzQSepeHqvarax.
4.HenonHue y eHH.s Bbrcurzx [op.rrAKoB(npauepu)"
5.JhzneftHue ypa
5.Onpe4elurelr
4nQSepeHquam

na (o6u1vt e ceeAeHur).

@CP arq rnnefis
NOKTt3ATEJIbCTBAM

poHcKofo, QyugairaeHralrbHas cucreMa peureur.ri
ro ypaBHeHur (nO[V). O6ruee perueHne.

(OCP ) lznefiuoro oAHopoAFroro

rcoeQQnrlueHralru (cypaBHeHHr BTOpO|O [OpSAKa C [OOTOqHHr,rMrd



6.Teopenra o
7.Mero4 aapn
B.IIHAV c

9.Cncretrsr 4
10. leofiuofi
I l. Buqucleu
12. Btrqucnes
13. TpofiHofi u
l4.3aueHa nepe
cSepuuecxnx x
15. Kpueol
16. Brrqucleu
17. Kpneonr.t
I B. BsrqzcleH
19. Oopvyna
20.Ycnosuq
2l.OcHoeutre
fpaArzeHT cKiurt
22. Wcilosr,te
23, Pqarr c nor
24. llpuzuar<
25. I4urerpal
26.O6uuir
upz:uax JI
27. OyHrcqr,roH

28. Creneuusre
29,PsmrTeirn
30, flepuo4uvec
3 1. Teopervra {u
32. Pasroxrenue

L Hafirn
2.Hailnvr
3, Hafirn cn,r

4. flpoaepurr,
5, Haftrr.r o6relr
6. laua rrupaM

T.Hanscars
paccTorrHHe

B. Hanr,rcart yp
9. laHrr rpa

10. Perur.trt
a uero4ol,t o6

L Brrquclzrr, n
2. Brrqncnurr n
3. Hafiru n
4.Hai,rrun
5.Hainu npou3 ro napaMerparlecKu :a4auHofi SyHr<qur.t

An{ JIoAy c rocrosHHbruu rcoeS$r,rrlr4eHraMr4 nrc6oro rop.r{AKa ($oprr,rynuponxa).
H IIpOH3BOJTbHbIX rrocTogHHbrx.

rrHHbrMH rcos(rQnqr,reHTaMpr, co c[eunaJrsHofi npaeofi qacrtro.
)peHrIHanbHbrx ypaBHeHufi. Mero4 14crurroqeHu.u. Anre6paaqecrcufi
rpal. OcHoeHbte noHrru.s u o[peAeJleHr4s) csoficrsa.

AeoilHoro r,rHTerpaJra B AeKaproBbrx x:oopAHHarax.
Aeofiuoro HHTerpana B nor.spHbrx KoopAHHarax.
rpal. OcuonHbre noHrrraq H csoficrn,a.

eHHbIX n rpoftuona HHTefpaJle. Bst.tuoreHue rpofiuoro HHTerpaJra B r1r4nr4HAplrqecKrrx

Hbre rrHTer-palrr I poga; ocHoBHbre ilorrrT:afl r4 onpeAeJreHu{.
rcpunoluHefiHoro HHrerpana I po4a.

nrril uHrerpal II po4a; ocHoBHr,re rroHrrr,rr.
rpunolrzHefiHofo HHTerpana II poga.

rpa4croro-fpnua.
BHCHMOCTH rpUnOluHefrHoro r.rHTerpana II po4a or nyrH r.rHrerpr4poBaHHr.

q reopHr.r nolr (163-164). cxanrpHoe [one; npou3BoAHa.s no HanpaBneHHro;
Horo rroJrr u eto csoftcrna . Porop no,r.a.

ocHoBHbre [oHqrr.rr Heo6xo4urr,Ib,rri lpusnan cxoAr.rMocra trzcJroBofo p.sAa.
bHbrM14 rureHaMH; nplr3HaKH CpaBHeHr,It.

lr6epa; paAr4KzrnbHr,rfi npusHarc Komu.
I npu:uar Kouu,

HbrH rrpr{3HaK cxoAHMoCTrz 3HaKorrepeMeHHbrx p.rrAoB. 3HaXOUepe4yrolrlr4ec, pflAr,r;
ua.
bHbre prAbr. OcuoeFrlre reopeMbr o Synx4aouiurbHbrx prAax.
rAbr; ocHoBHbre floHqrzr" Ceoficrsa crerreHHbrx psAoB.

ne QyHr<qran. TpuroHouerpuqecKue pu4rr Oypre
ax,re. Ipnrr.rep.
pqA <Dypte qerHbrx H HeqerHbrx $yHrqrafi.

aMocroqrerbHas pa60ra n {opme rrrrroBoro pacqera (1 ceuecrp)

Tunonofi pacver J\bl
<<BexropnaR, .n nueiinan a.rre6pa n a.lailurnv.ecKarr reoMerprrfl )>

[poLBBeAeHr,re BeKTopoB vI, t4e, n.
TpeyronbHzKa c BepIxHHaMV, H.

ilpoLSBeAeHHe BeKTOpOB V )r4e,v.
Jru ror{Ku , a o4uofr rIJIocKocrH.

HAbI C BepilrriHaMH ,

: Hailru A[rvHy Bbrcorbr, orryrqeHHoii H3 BepunHbr Ha fpaHb ,

HeHHe IIJTOCKOCTL{, ilpOXOA.StIleil vepe: ToqKy napanJ]enbHo rrJrocKocrtr. Hafiru
TIJ]OCKOCTSM14,

Hr4e rrlocKocrn, npoxoA.arqefr uepee rpu ToqK]t
rz,,.Tpe6yerct:

a) Bl't'il4 urb rrapaMerpbr rpeyroJrbHHKa (nloqa4t, flepnMerp, BeJrHqvHy yua );
6) Ha ypaBHeHHe MeAr4aHbr ;

lry luuefiullx ypaBHeHnfi: nepeyro cucreMy MeroAoM laycca, no Qoprvlynanr Kparr,repa
rofi nrarpuqbr, BTopyrc cncreMy - MeroAoM faycca

Tunoeofi pacuer J{b2
<<flpege.nr,r. rlpo useo4uure >>

Aen rrocJrenoBaTeJrbHocTH

4en $yHrcqratr c rroMorrlbro rrpaBuJra Jllolurart.s
ro crorrcHofi QyHrcqr,rr

HeflBHo sa4anHoil QyHrcqnz

MCTOA



6.Hairru lu BTOpof o rrop sAKa qyHKrlr4r4

7. tr4ccreloearr a 3KCrpeMyM cJleAyrorqhe QyHKrIr4H AByx nepeMeHHbrx

aMocroqreJsuan pa6ora a Qopnne rrrrroBoro pacrrera (2 ceuecrp)

Tunoeofi pacuer J\b1
peHrIHaJrbHbre ypaBHeH nn>> (2 cerrrecrp)

euue 4urpQepeHrllranbHofo ypaBHeHrrr c pinAeJr*orur4Mrrc_rr uepeMeHHbrMr{
eHHe oAHopoAHoro arzQ$epeHrIHanr,Hofo ypaBHeHr,rt

6.lTai'tru Ar.rSSe
7. flpoaecrn nor

l. Brrquclnrs
2.B:',qucrurb
3. BnF{racrrarn
4. Buquclprrt
5. Bsr.rucrurt

1. Hafiru o6ulee
2.Haircu o6rqee

4. Hahru o6llee
5. Hafiru o6rqee

T.Hainu o6rqee
cAcTeMLr, yAOBJI

4, Buqtcrurs
5. Bslquclurs

1. Hafirr.r cyMMy
onpeAeJreHHeM c
2. ZccreAosart
3. I4ccre4oears

Hunan Qyurcqurz
HccJreAoBaHue H ilocrponrs rparfarc $ynnqnn

Tunosofi pacuer J\b3

<<I{nrerpalu. Oy n rcqu rr tvl Horux rrepeMeH H brxD
f p zurbr, r,rcrrolb3yq rroAxoAr ulyrc noAcTaH o BKy
rpiur, HcrroJrb3yr r4HTef pprp oB aH He fl O qacT.sM

rpan or npocrefirunx 4po6efi
fpan or rprzroHoMerpuqecKnx Qynr,qufi

oulaAb $uryprr, ofpaHurreHHofi luHurrrlru , AnvHy Ayrz rcpraeofi

eHHe HenoJrHoro 4ra$$epeHL1uurnbt{oro ypaBHeH}r s 2-ro ilopqAKa

3. Peurnrr Korun ( luHefrHoe ypaBHeHHe 1-ro noplgxavrrr4ypaBHenze Eeprrynna)

eHlze ypaBHeHr.r{ c rrocrorHHr,tlrn xoeQQr,rqueHTaM}r
6, Peururu ypan I{e MeTOAOM BApUA\I{kr npOH3BOJrbHbtx frocTo{HHbIX

cncreMbr auQQepeHqazubHr,lx ypanHeurzft . VKasarr qacrHoe perneHae
prrculee Harr aIr,HoMy ycnoBHro

l. I,IgueHurr

Tunoeofi pacuer J\b2
<<I{urerpalbr Ha rrJrocKocrrr rr B rrpocrpaHcrne>(2 cervrecrp)

oK uHTefpHpoBaHl,Ifl n AnofiHolr HHTefpzue, u:o6pa:un o6lacrt HHTefpupoBaHr{t
2, Buqnclnru 14HTerpan

3. Hafirn Maccy HKrr c noBepxuocrnofi rrJrorHoclbro
M TeJra c noMorqblo TpoHHofo HHTetpala

wnei.rusrit HHrefpan 1-ro po4a
JrocKoro BeKTopHofo rroJrs BAoJrb ltpneofr
flerc.s rH BeKTopHoe rIoJIe roreHIII4aJrbHbrM; B ciryqae [oreHqrzanbHocrr{ to[s. safrryt

6. Hainu pa6ory
7, llponepurs, I
efo iloTeHrllruur

Tunoeofi pacuer Nb3
<<Prgrr>>(2 cenrecrp)

Bbrx n qJreHoB pr4a. flora:arb cxoltl,rMocrl prAa, noJrb3yrcb HenocpeAcrBeHHo
oAlrMocra. Hailnx cyMMy prAa
KOAHMOCTb pqAa, norb3yflcb trpu3HaK,cM AanaM6epa, paauxilrrbHbrM rrpH3HaKoM Kouz

Mocrb pflAa, rroJrb3yscb HHTerpurbH6rM rrpu3HaKoM Koruz
4. Onpege,rnrr, s,erc'fl rrv pr4 a6cororHo cxoAqtllHrvrc.s, ycroBHo cxoArulr4Mcfl v\r4 pacxoArurHMc.s
5. Hailru cxoAI,tMocTH cTerreHHoro prAa

KLII4ro B pl4 Tefilopa tro creneH.sl.{ x. Vxa3am o6lacrs cxoAr,rMooru prrAa.6. PasnoNars $y
7. Bsr.rracrurr fpaJr c saAaHHofi ToqHocrsro

@oHA oueHoqH cpeAcrB Arq npoBeAeHH-tI arrecrauur4 ypoBHs cQoprlruponaHHocru rcorrlnerenqufi
o6yvaroulnxca n ArrcunrrJrHHe oQopnulercr orAenbHbtM Aor(yMeHToM

7.vqEE -MET OAI4TIE C K0 E I4 IIH O O PMAUI4OHHOE OE E CfIETIEHI4E
Ar4Crlr4rrJtrr4Hbr

Knr.rroo6ec eqeHHOCTtr

KHI4| O OEECIIEI{EHHOC'Tb

Har[que s
elexrpoHHoi

6n6nuorexe BlfV

HauN,reuosaHIae nTepaTypbl: aBTop, Ha3BaHr,re, Br4A

Kor[qecrso
SK3eMnnflpoB v3IaHVnB

6n6lr.rorer<e BnfV s



COOTBETCTBI4I,I C OfOC
BO

1 2 3 4

OcHosHaq nln'eparypa
l. Bucuraq MareM

l3nerrpoHnsrf pe

TI{KA B TIP'IMEPAX I,I 3AAAqAX

ypcl : vqe6Hoe noco6ue nrq Bv3oB

2011 http:i/www.studentl
ibrary.ru/book/

B 3 r.: T.2 I B.n. Iepseuxo. - 2-e uzp,.,lepepa6. a lon
- Cll6. : flonzrexr wxa. 20 | l . ISBN978573 2509861 |
1. Kypc alre6pn.
3.8. - Hosoe rasAa

2011 rSBN978594

)rexrponnufi pecypc] / Bru6epr
ue, lepepa6. 14 Aor. - M.: MI{HMO,
)576853

2011 http://www.studentl
ibrary.rulbook/

ISBN97859405768
53.html

2. O6r,rxHoeeuHrre
Teopa.q u nprroN
noco6ne / B.B. A)
OJII4HTA.20I5. ]

rLribSepeHur.rartrnsre )rpasHeuar.
uus [3lerrpounrrfi pecvpc] : yqe6.
ipoecxrfi. C.Z. Kaa.{eHxo - M. :

iBN9785976 521971

2015 hftp://www.studentl
ibrary.r'uibook/

ISBN978597652 1 9

Tl.html
,{onolunrel HA'I NI,ITEPi rrypa

l.9ncrensue lrerr
roco6ue i E.B. Ka
OJIL{HTA, 20151

4rr [3nexrpouusrfi pecypc] : yre6.
MaHoBa. - 2-e usg., crep. - M. :

BN9785976523036.

:2015 http://www.studentl
ibrary.rulbook/

IS8N97859765230
35.html

2.B:erc:ll.as. MareMi

l3nexrponnrrfi per

B3r.:T. 1/B.,[.
- CII6. : Ilolvrexr

fHKa B rlpt{MeDax 14 3atraqax
ypcl : y.re6Hoe noco6ue lrq ey:oe.
epHenxo. - 2-e Ia:a.. nepepa6. u .qor.
r,xa. 2011 .ISBN978573 2509861|

"2011
http://www.studentl

ibrary.rulbool</
ISBN97857325098

61l.hhnl
2 flepuoglrve

1. Vcnexu
I{nrepuer-;
1. http:llw
2. http:llw
3. htto:lla

J

8. MA

Atx pea
rrpoBeAeHrrr 3ar

nocaAor{Hblx M
qUCIICHHbIX MC

clequanrr3rrpoB
Jla6oparoput
KOMTILIOTepOB

npoeKrop s 3Kpr

llepeueur
Maple.

KUe U3AaHUq
v{areMarnrrecKrlx HayK, x(ypHan PA.H (ropnyc 3, aya" 4I4)
lcypcbr
rdow.edu.rul
\.v.exponenta.ful
math.com/

)PI4AJIbHO-TEXHI4IIECKOEOBECfIEIIEHI4EAIICIII4TIJII4HbI

tv3arluvr AaHHOft rUCUUnnlrHbr uMerorcs c[equanbHbre noMerrleHr4 s. il,rs,
srrzft neKrlt4oHHofo r npaKrr4qecKofo rtrila. JlerquonHafl. ayrzrroput (319-3): 75
)cr, MyJrbruveaufiut'tft upoexrop c aBToMarrzr{ecK[M SKpaHOM. Ila6oparopzx
roAoB (a05-3): 25 nocaroqHbrx Mecr, 13 repcoHanbHbrx KoMrrr,rorepoB co
rHHbrM rrpofpaMMHbrM O6eclleireHu eM, Mynbrr4MeA ufturtft [poeKTop c sKpaHoM.
IIZCJIEHHI,IX METOAOB (528-3): 25 IOCAAOIIHbIX MECT, 13 NEPCOHAJIbHI,IX
)o cleql{anr43r,rpoBaHHbrM npofparMMHbIM O6ecneuenuetr, Mynr,Tr{Mel\uftuttit
non. flpaxrr4secKr4 e 3aHflTr4fl. rrpoBoA{ra s B ay1,528 (3).
I4crlonb3yeMoro nI4IIeH3I4oHHoro [l]orpaMMHoro o6ecneqeHI,rr: Microsoft ExceL,
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..Ar4peKropa ro pa3Br4rraro OOO <llalaHc> Koxrzu A.B.

orpeHa z o4o6peua Ha 3aceAaHrz:z ra(fe4pu OAzll

Bypxon B.[.
(@14O, no4nrzcr)
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