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uL.

Ilenauv ocBoeF

1. Oopnrzpo
2, (Dopur'rpo

(fopuyr.
3. flo4roron

noAeleil
3aAa.ru:

. II3YIIIITb
o Hayr{urb

2. MEC
flucqnn:ruua "l
llpepexnusurrr
o6pasonarelr,nr

3. TIJI/
lhannpyeuue
pe3ynr,TaTaMrr c

4 O CB OEIJkIA AI4CIIr4IIJrI4H br

lrg ruc;'\v\JII4HbI "MatetrarfiKa" gl]rqlorcq :

] AHI,IC HABT,IKO B JIOII.IqC CKO| O MbIIII.IEI{V'I
laHHe [paKTI,IqecKI4X HaBbII(OB I4CTIOJIb3OBaHIIf, MaTeMaTr4r{ecKI4X MeT,OnOB 14

Ka B o6lacru nocrpoeHl4{ Lr ucrrorb3oBaHu-f, pa3nr4rrHbrx MareMarl4rrecKr4x

OCHOBHbIE IIONO)I(EHI,IS MATEMATI4K]4;

lq IIpI4MeHSTL MeTOAT,I MaTeMaTI,IKpr I'nfl. pemeHl4g npvKnaAHbrx 3aAar{.

ro Al{cur4frJrr4Hbr B cTpyK'I'ypE orrorr Bo
larerra arura" orHo curcs r 6 a3 osrrM, Arzcqr4lnraHarr,r yue6Horo rr JraHa"

u.TcIIArrJrr4Hbr: Ar,rcqnnnr4Ha orrlrpaeTcs. Ha 3HaHV e rrpeAMeToB ocHonnoft
,ft nporpauMbr cpeAHero (nomroro) o6rqero o6pasoeanr4_fl : MareMar[Ka"

HI4PYEMbIE PE3YJIbTATbI OEYIIEHVIN fIO AI4CIII4TIJII{HE
pe3ynbrarll o6yveHul IIo AI{cuurlJrr4He, coorHeceHHr,Ie c rIJIaHHpyeMLrM1.{
oBoeHra{ OIIOII

Koa (hopivrupyeMblx
xorvrnereHqraft

Yponenr
OCBOEHII,fl

KOMITeTeHIII4TZ

flnanzpyervrr,re p e3 ynr,rarrr o 6yueHr4s uo Arz currlrLr H e,
xap aKTeprz3 yrorqtae grarrbr 

S oprnlup on aHlrr r(oMrre:reHqv fi
(noKa3areru ocBoeHus roruuereHrlrau)

otIK-1
Cnoco6es npprMeHqrr
ecTecTBeHHOHayqHbre

u o6rqeuuxreHepHbre

3HaHI{.5I, MeTOAbI

MaTeMaTI4 qeCKOfO

alJanv3au
MOAenupoBaHr4fl B

znxenepHofi
AeTITeJILHOCTI4,

cessanHofi c
npOeKTI4poBaHIuIeM,

KoHcTpyt4poBaHr4eM rr

TEXHOIOru{qMu

npor.r3BoAcTBa

ra:epnofi TexHr{Krr

r{acru.ruoe 3nam:
ocHoBHbIe 3aI(OHLI eCTeCTBeHHbIX HayK;
npaBr4na o$oprvrneHzr ueprencefi u KoHcrpy.KTopcxofi
AOKyMeHTarIrIl4; MeTOAr,r MaTeMaTrzrlecKoro aHaJrr43a 14

MoAenr{poBaHl4s.; OCHOBHT,Te 3aKoHbr kr MeToAbr
o6qeunNeHepnbx Ar.rcq[nnr4H; rroHrrMarb ocHoBHbre
nplrHrlr{rrbr pa:pa6orr<rz v [porr3BoAcrBa gJreMeHroB v
ycrpoficrn latepuofi TexHLrKr4, na3epHbrx rexHoJrorrrqecKnx
ycTaHoBoK, a ltaKlr(e OIITIIIIeCKI4X MaTepIIanOB I4 gJTeMeHTOB;

ocHoBHyro Hor{eHKJrarypy na3epHofi rexnzlcu, oco6euHocrz
ee KoHcTpyKtLII4I4, TeXHOJIO|UU [pOI43BO.4CTBa, a TaK]r(e
ycnoBus r,r MeToAbr Ltx sKcrrnyaTar\uLr;
Yrr,rerr: rrpr4MeHrrb ecrecrBeHHonayr{Hbre rr vH}KeHepHbre
3HAHilfl ilnA rrpoeKrr{poBalJl1rfl,) KOHCTpyr4pOBilHrrr u
npor.r3BoAcrBa na3epHofi rexnur<u;
Bralerr:

MeroAaMrr pa,cr{eroB v npoeKTr{poBaHtrfl rexno.norzfi Lr

uccne4onaHrai Ha ocHoBe ecrecrBeHHoHayr{Hblx u
r4H)KeHepHLtX :lnaHnfi ;

MeTOAaMI4 LI KOMIIbIOTepHLIMTI Ct4CTeMaMIr, UCIIOJTb:3yeMbIMII
ilpLr MoAenrzrpoBaHrrr{ vt [poeKTr4poBaEtrv na3epHbrx
ycTaHoBoK, KOMIIJIeKCOB, CI{CTeM I4 na3epHblx rexHo,rorrzfi :



IIK-3
Cnoco6en

paccqr.rTbrBaTb,

rrpoeKTrrpoBaTb r4

KOHCTpyrrpoBaTr,

TIITIOBI,IE CI4CTEMbI

npu6oprr, y3nbr r4

.qeTanu la:epnofi
TeXHI4KI4, na3epHblx

o rrTr4Ko - 3JreKTp oHHbIX

nprz6opon r4 cr{creM

rlacru-rFro

3narr:
o cHoBHbre TIIIIbT rr xaparcTepvc"tuKll o IITI,IqeCKI4X Cr4 CTeM

na3 epHbrx orrlr{Ko - gJreKTpoHHbrx npz6 opo n, o 6opy4on aHran

TEXHONO|I4H;

npr.rHllr4rrbr Ko.rrcTpyt4p oBaIlI.j.A na3epHbrx orrTr4Ko -

sneKTpoHHbx
npn6opon, r4x y3noB 14 3JreMeHToB;
gneMeHTHyro (i azy, ucnonr,3yeMyro B r43Aenrr{x la: epHo fi
TEXHI4KH;

Merolbr pa6olu c Hayr{Ho-TexHr4rrecKofi nzreparypofi ra

un(foprvraquefi;
rlp aBllna o $ op,MrsHlaa ueprerrefi r.r KoHcrpyKrop cr<o fi
AOKyMeHTaqr.il4;
KoMrrbroTepHbre TexHoJrofr4rr MoAenr4poB aHus. Lr

KOHcTpyrlpOBa.Hr,rr Jra3epHF,rx orrTrzKo-3JreKTpoHHbrx
npu6opon;

o rracHbre r.r BpeAHbre SKcnJryaTarlr4o HHbre $ axroptr, ux
rrpeAenbHo -Ao nycrrrMbre yp oBHrz n os4eft crnus Ha rre:Jro B eK a,
TexHr.rKy rr oKpyr(arcuyrc cpeAy npr{ 3Kcrrnyurar\vr4

ira3epHbrx
crrcreM u rexuonorzfi;

Yuerr:
nrr6r.rp ars rr,r ero4(u) p acv€ra npu p asp a6orKe na3 epr{brx
npn6opon r4 crfcreM;
p ac cql4 TbrB aTb rrapaM eTpr,r u x ap aKTepr4cTr4 Krl OrrTr4r{ecKof o
y3na na3epnrn< npz6opoB r4 cr4creM;
paccqr.rrbrBars ra srr6nparb rron-s AorrycKoB Ha
KoHcrpyKTrrBH ble 3 JIeMeHTbI o[TI4rIe cKlzx 4eraleft Ir y3 Jrbr

KperrneHr,rr;
pa^:pa6aruBalb KoHcrpyKTopcKyro AoKyMeHraur4ro;
KOHCTpyupOBaTb Tr4rroBEre AeTanr{ 14 y3nbr la:epuoft

TEXHI4KI4;

no46 v p art no 3 aAaHHr,rM rrap aMer p aM kr xapaKTeprrcru KaM
gneMeHTHyro 6iasy ra3epnrrx npv6opoB r.r crrcreM;
npv M eH.f, Tb uus oprvraqr4 oHHbre p ecyp cbr 14 TexH o Jro nau ;

ananv3vp oB ar b, np eAcraB Jrrrb r,r o (p opururb pe: ynb,rarbr
npoeKTHo-KoHcrpyKTopcrofi AetrTenr,Hocril nprl pa:1ta6orxe
Jra3epHbrx npu6opon, crrcreM ra rexHonorrafi;

Bla4ert:
rrpr4Kn aAHbrMr4 rrp orp aMM aMrr p acuera na3 epHbrx o IlltrzKo -
sneKTpoHHrrx .npz6opon;

KOMntsrOTepHbrMr.r TexHoJrofunvru pacuera u
KoHcTpyr4poBaHIds.

Jra3 ep Hr,rx orrrrr Ko - grreKTp oHHbrx npra6op o e ;



ilI{-4

Cnoco6es rpoBoAr{Tb
HayqHo-

14CCJreIOBaTeJrbcKI,Ie H

OIIbITHO-

KOHCTpyKTOpCKTTe

paspa6orxu no
oT.4eJrbHbrN{ pa3AenaM

TeMEI s o6racrl4
Jra3epHbrx 14

I(BAHTOBbIX

rexuolorufi

4. OEbEM

O6uas rpyAoer

alIup oB aHVs. kr opr aHkr3a\vu
6orox;
c[epr{MeHTon rz Ha6lrc 1euuk,

xu uu$oprr,rauvu;

PY Aa U yrpaBneHr4r nepcoHurJroM ;

na3epHblx 14 KBaHToBbx rexuoJrotuft ,

I{3aUHOHHLIe aCIIeKTbr

cxoit z orrbrrHo-Koucrpyxropcrcofi
ccr4 oHaJIbHoft 4e.arelrHo crr4 ;
HI4r na3epHblx Cr4cTeM, a TaK)I(e )Ke

x texHonorrafr

Ue pe[IeHI{ fl 3Ag.a.u KBOHTOBO,fi

TL TeOpeTLIqeCKrIe 3HAHLIfl tIpl.l
3AIAH',

treAoBaTeJlbcKr4e rz ofrbrTHo -

a6orxz n c$epe na3epHbrx r.r

u 14 npoBeAeHrrs r43Mepesvil n
Tr4 na3epHbrx r4 KBaHTOBETX

e, pa:pa6orKy, opraHrr3aur{rc Lr

lr.ufr1,

aTeM aTV r{ecKo f o anflap ur a L.tg.
KBAHTOBOIT MEXAHIIKII;

2I C TPyKTyPA Ar4CUI4rrJIIlIHr,I

Kocrb Arzoulrlnr.rHbr cocraBJr{er 12 sa.rerHbrx e,4r.rHrrr\. 432 qacoB.
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Ooplru reKyqefo
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anre6pa

2 Bne4eHue n

AH[UIH3

I 5-6 4 6 I4 s(s0%) Pefirunr-nourpols I

3 lrz$$epeHqraalt
HOe. fiCqI4CJreHHe

7-
l0

8 l2 20 l0(s0%)

4 I4urerpalr,Hoe
I4CTIVAilEHilE

1l-
15

l0 I4 ^aZJ t2(s0%) Pefirnnr-rcoHrpols2

5 OyHrqr.rz
MHOIIIX
IIepeMeHHbrx

l6-
l8

6 l0 1'7
II 8(s0%) Pefiruur-rosroo,rl3

llroro: I ceu. 36 54 90 4s(s0%) oK3aMeH (36 uac.)

6 [rz$$epeHqnanr
Hbre ypaBHeHH.s
(o6lrrcnoeeuusre)

2 l-6 I2 l8 25 rs(s0%)
Peilrnnr-rcoHrpont I

1 I4HrerpupoeaHae
HA IIIOCKOCTH A

B rrpocTpaHcTBe

2 7-

12

l2 IB 25 1s(s0%)
Pefirnnr-rcourpo,ru2

B Slerresrsr
Teophlr noJrfl

13-

t4
4 6 15 s(50%)

9 Psarr 15-

1B

8 I2 25 l0(s0%)
Pefirasr-rcoHroolu3

tr4roro:2 cem, 36 54 90 4s(s0%) 3K3aMeH (36 .rac")

I4roro no
AI{CUUIIJIHHE:

72 108 r80 e0(s0%) 3K3aMeH (72.tac.)

Terr,ral. Marpt
Onpe4ennrelr
Kpanaepa. Mero
Tewa2" Cxalxpr
Tenra3. fllocr,
(caoficrna, npul
Tena4. llpmrae
Co6crnennr,re q

Tenaa5. [pe4el
Ilepnsrfi 3aMeqa
Teua6. Cpanne
3KBUBaJIeHTHLIX

HerrpepbrBHr,rx 4

C oq epxaurr e Jr eKrlu oHHr,rx 3 aHrrrufi rr o Ar{ cqurrJrrrH e
CEMBC]TP 1

3AeJr 1 AHanraru.recKas feoMerpvrfl, rr ruueil|ftas u BeKTopHa.s anre6pa

rlbr, anre6pauuecKrre onepaurrr4 HaA HrrMr4 (ocnonur,re cnoficrna).
\{arpr4rlbr (cnoficrna, npuueprr). o6paruan Marprrrla (npuvep). llpanzno
1 faycca.
oe, BeKTopHo e, cMeIIraHHoe rrporr3rreAeHux (cnofi crea, npuueptr).
crb B rrpocrpaHgrBe (cnoftcrna, npunrepu). f,Ipxvrax B rrpocrpaHcrBe
epu).
r Ha rrJrocKocrrr (cnoficrna, rpznaeprr), Kpunrre BTopofo nopJ{AKa.
tcra, co6crBeHHbre BeKTopbr (cnofi crna, npurvrep).
Par4e.rr 2 Bne4enue B aHaJrrT3

rocJreAoBareJrbHocrrz. csoricrsa. r{ aclo e. flpe4en syHxqzu. ceofi crsa.
enr'nrrfi npeAen. Cle4crnur. Bropofi 3aMer{arerbuufi npe4er. Cre4crnzr.
:ne 6ecxoneqHo MaJT;IX, 3KBrrBuuIeHTHLIe 6ecr<oueqno MaJIr,Ie. Ta6naua
5ecrcone.rHo MaJnrx. HenpeprrnHocrb Syuxqzv. ocHosurre reopeMbr o

f HKqI4 qx. Knac cu $ u xarlurr roqeK pia3pbrB a (npurr,repsr).



Tewa7. llpu
CYIICCTBOBAH

Synxqur.r (npz
Terua8. llpoH
IlorapuSruu
BLITII4CIeHLIqM

Teua9. OcH
flpann:ro IIon
Teual0. tr4

BbrrryKJrocTF,,

HaxolKAeHr'r.s

Terr,ral 1. lI
rrHrefpr4poBaH
eupaxtennfi
Tewal2.VIure
Teua13. I4ure
vpparlr4oHaJrbH

Tenral4. Pas6
onpeAeneHHo
Ceoficrea on
Telral5. feo
Heco6creeHH

Terraa16"

TevaIT 
"

Teual8.

Tenral. !n
cyuecTBoBaHrz
pa3Ienf,ronlr.rM14

Tervta2. JIuuefin
Tenra3.HenolH
Teua4. Jlr.rHefiu

Qynlaueurarrr
ypanHeuraa (JIO
[oOTO_SHHbIMU

TIOCTOflHHbIMI,I

Pas4el 3 [u$ SepeHurranbHoe r4olrilcrrenne rf ynrquz o4noft nepelreuHofi

rrleHr4e (fynrqzu, [pora3BoIHar, Heo6xo4ulloe AocraroqHoe
rrpor43BoAHoft" CeoficrBa rrpor43B,oAHbrx. Ilpov:no4urre cnorxnofi u

ycnoBr4e,

o6paruofi
epu). Ta6luqa npor43BoAHr,rx (AoxasarelbcrBo 4np< nynxron) 

"

: Syuxquu zagauuofr rapaMerpr{qecKv; HerBHo sa4aHnoft (p.yHxquu.

ara$Sepeurlr4poBaHr.re. flpuueuenrae 4rz0$epeHrlr4ana x npn6:rulr(eHHbrM

).
r,re reopeMu Au(foepeHrlr4poBaHHoro zcqr4cJreHr.rr (Ponn-r, JlarpaHxa, Kouru).

r (cpanueur4e nofapr4SMoB, crerrenefi, sxcnoueur).
oBaHpre Ha Bo3pacraHhe u y6r,rnaurae, ToqKV gr(CTpeMyMa. I4curcSoBaHrre Ha

fHyrocrb, ToqKI4 ueperz6a. Acunlrrrorr,l (nepruxalbHaq, HaKJroHnrre); rrpr{Mepbr
Mrrror" flocrpoeuue rpa@zxon (o6u1ax cxenra) ; rpr4Mepbr.

Pa:gel 4 I4nrerpanbHoe rzcqucJr€:r114e $ynr<quu oAnoft neperr,renuofi

Hafl , Heorrpe4eleuurrfi r,rHTefpaJr. Cnofi crna, rr 3MeHeHrzr neperraeHuofi
. Ta6nzqa r.rHrefpaJron (4oxasare.r.rbcrBo rByx nyHKron). zurerprzpoBaHr{e

rrlrrx KBaAparnr,rfi Tpexr{reH. I4nrerpupoBaHue ro qacrtrM.
poBaHr.re parlrioHanburx f yurcqnii.
poBaHrre rpLrroHoMerpr4rrecKr.rx B brpalr(eHrrfi . I4urerpupoBaHrze
nr,rpaxeHIaft,

v q, [ocJreAoBareJrbHocru pas6ueuufi . I4nrerp aIE>Hafl cyMMa, olpeAeneHrze
pr HTef p ana. Teopella o cyuecrB o BitHprLt onpeAeneHHoro r{HTefpaJra.

Horo prHTerpzura, (Dopuyla Htrorona- JIefi 6uvqa (nprarvreprr).
qecKue r.r MexaHr,rqe cKLr e rrpHno)(eHr4s o np eAeneHHO rO r,rHTefp ana.

14I{TEIOIIJII,I.

Par4en 5 Oynnqran MHorrrx nepel\deHHbrx

3reue TorroJrorilu e R 
t' 

oyHrrlrrrr MHorrrx frepeMeHHbrx.
9acrn e nporr3BoAnue. [u(p$epeHrlr{anb] .

yurr Qynrcqufi uuorzx [epeMeHHbrx.

CEMECTP 2

Pa:gen 5 [u S S epeHrlu anr,Hbre y paBHeHuq (o 6rrr<nonenHue)

HulraJrbHbre ypaBHeHr.rr ilepBoro n op_sAKa (o6rque cne4envx). Teopelra <r

. Ypanneuzx crr eAr4ucrBeHHocrrr pelreHr4r. VpanueHvx Bbrcrrrrzx [oprAKoB
rrepeMeHHr,rrvru. o4nopolHbre ypaBHeHr,rs.
ypaBHeHus. VpanHeHz-f, B rorHE,rx aurQ$epeHrlrranax.

ypaB HeHr4 rr Bbrcnl tI x no pr4rco n(n p nrr,repu).
e ypaBHeHrr.a (o6rque cne4eHux), Onpe4enurenr, BpoHclcoro,

crrcreMa perueuufi (ocP ) lznefinoro oAHoporHoro 4u$sepeHrlrranE,Hofo
). O6rqee peurenne.@CP lns m,rneftnoro ypaBHeHVq Bropor.o noprAKa. c

rllreHraMlr (c 4oxasarelrcrnrauz). Teopena o @CP anx JIOIy c
Ququenraur,r mo6oro ropsAKa (Sopnaynuponxa).



Tenra5.

MeTOA.

TemaT " flnofiu
ABOIIHOfO I4H

Tevra8" Btrq
Tervra9. Tpofiu
r4HTefpane. B
KOOpAr4HaTax.

Terrral0. Kpzn
KOI4BOJII4HEII HO

Tenral 1.Kpun
uurerpana II po
Terra72. Oo
nnrerpana II po

Tenral3.OcHos
rpaArreHT cKaJrt
Tenaa14. lunep
l-auvrr,roHa. fI

Tenaal5. r{ucn

pflAa" PsAr,r c
pa4zrzururr,rfi n
[pr.r3HaK Kourn.
Tena16.
3uaxo.repe4yro
Tema17.(DyH
pqAbr; ocHoBH

Terr,ral8. lle
llprarraep. Paglo

Telral. Marpuq
Marprzua.
Tenra2" llpan
Terr,ra3. Cr<arq
Tenaa4. lln
Tena5. flpxrvrat
Terraa6. Kpnnue

Cr,rcrev au $ Q epenrlr4aJrr,Hbrx ypanuenuft , MeroA r.rcKJrror{eHrr x. An e6p auqecxufi

Pa:Ael 7 VluterpupoBaHr.re Ha rrJrocKocru lr B npocrpaHcrBe

fi uHrerpal. OcuoeHrle IIoH.IITITI u olpeAeneHr4s; cnoftcrea. Br,rqnclenne
B AeKaproBbrx Ko opAr.rHarax.

ze 4nofiHoro t4HTefptrna B rronrpHr,Ix KoopAllHarax.
HHTefpan. OcnosHrre iloHrrlrs u csoficrna. 3aueua [epeMeHHbrx n rpofiuorur
IrcJreHlze rpofruoro r4HTerpana B rlr{nlrHApr4lrecKrrx u csepnuecxux

aueiHrre lrHTerpanbI I po4a; ocHcrBHbre [oHqrr4s r{ onpeAenetr4s.. Bsrqnclenze
r.THTerpilra I po4a.

nnefinufi [rHTerpan II po4a; ocHoBHbre rroHrrr4s. Br,rqucnenrze

yila Ocrporpa4cxoro-fpuna" )'croeuq He3aBr.rcr4Mocrr{

Kp14 BoJrr.rHefiHoro

KpI,rBonr4 HefiHoro

rlo Hrrt4r Heo 6xoAul,rsrit npu:naK cxoAr{M o crr{ qH oJro B o ro
rrneHaMr,r; rrpr43HaKr.r cpaBHeHr4q" flpu:nax [anau6epa;

I4urerpiurruufi

3HaKOnepeMeHHr,rx prAoB.

oT rryTr,r r4HTerpup o Bal{r4s.

PasAer 8 3leueH'rblreopuu rroJrt

bre rroHrrr,rfl. 'reopvpr rroJr.s. cranxpuoe none; [por{3BoAHa.[ rro HarrpaBneHrrro;
HOrO I]OIS r4 efo cBoIIcTBa.
HrJVfl 14 poTop BeKTopHoro rroJrrr. L{upr<yn-aqztr BeKTopHofo ror_s" Orreparop

HIII4 aJILHLIe n CO JIeHOI,I.4U}JIbHbIe IIo JIq 
"

PasAer 9 Pslu

p.[AEr, ocHoBHbre

TIOJIOXI{TEJIbHbIM14

Hax Korun"

Pa

ft 4ocraro.rur,rfi [prz3HaK cxoArrMocrrr
ecs p.sAbr; nprr3HaK Jlefi6nzqa.
aJrbHbre pf,Abr. ocHoeHr,re reopeMr,r o @yurqzoHaJrbHbrx prAax. crel]ennrre

noHrrr.rs. Ceofi crs a crerreHHbrx prr4oB " P.f,Ar,r Tefi nopa.
r4qecKr4e (fyHxquz. Tpzronouerpr4rrecKrze p_sAbr (Dypre.Teoperraa [upzxne.

r4e B ps1 @ypse rrerHbrx rz HeqerTrbrx fryHnqufi"

Colepxasne [rpar$r{qecKl{x saHsrufi rro AHcrIu[Jrr.rHe

CEMEC]TP 1

e.rr 1 AHanurvrrrecKatr reoMerpr{r u runeituas.v BeKTopHas anre6pa

, ame6pauqecKrre orrepa{ult HaA Hr4Mr{. onpe4enzrenb Marprrqu. o6parHa-u

Kpanrepa, MeroA faycca.
, BeKTOpHOe, CMeIIIaHHOe npOI43B,eAeHU.S .

b B rrpocrpaHcrBe " flpltuar B [po,crpaHcrBe .

TJIOCKOCTI{ 
"

ro nopl4Ka(snmzuc, ruuep6ona, napa6ota).



3KB14

Teva14.

Tewa22. H

Tenaa5. llprrra
Tevra6. Itpz

TewaT.llpe4en
3aMeqareJIbHbI

HA IIJIOCKOCTI4 .

BToporo nopa4xa(en rlrrrc, runep6o.na, uapa6ona).

BseneHrae B aHilJrrr3

rocJreAoBareJrbHocrrd. Csofi crsa. r{zclo e. llpe4en (f yHrquz. llepnsrfr
rrpeAen. Bropoil 3aMerrarerburrfi upe4el"

Tenra8. CpanH sze 6ecrouer{Ho Manbrx, 3KBI4B€uIer{THbIe 6ecxoHeqno MaJrbIe. T a6ruua
6ecxoneqHo MaJTbtx"

Tena9. Hen Buocrr, (fynxqrau. Ocnonnrre reopeMbr o HenpepbrBHbrx (fynxqurx.
roqeK pa3pbrBa (lpuueprr).Kraccuduxauu

er3 [u S $ epenuuanF,Fro e ucntvc reHue $ynrqran oAu ofi
nepeueuuoft
Teual0. flpu rrleHrre (pynrqau, npor.r3Bo4Harr. Ceoficrea npor43BoAHr,rx. llpora:no4ur,re
CJIOX(HOI,I I,I O ruofi (pyuxqrau . Ta6ru4rla rpor43BoAHr,rx.
Tenral 1. lI rHasj @yur<quz :a4annofi napaMerprrqecKr4; He BHo sa4annofi (byuxurira.
IlorapuSvruvec
Teual2.llpzrrae

oe 4zQ $epeHrlr4poBaHr4e.

Tenra13. Perue ae
Lr).

z e 4Ia S Q epeHurr ana x upu 6luxr eHHbrM Bbrtrr4 cJreHr4sM.
3aAaq Ha ocHoBHbre reopeMtr,4u$sepeHqr4poBaHHofo ucqr4creHr4.s (polln,

Jlarpan>xa, Ko flpanuro JlouIzrar-s (cpanHeun,e norapz$nroB, crerreHeft , srcnoneHr).
HVe Ha BO3paCTaHrre z y6r,mauue, ToqKr4 3KCTpeMyMa. WeclreaoBaHr4e Ha

BLIIIyKJIOCTb,

Tenral5. Ac
fHyTocTL, TOqKII llepen4oa.

llocrpoeHze
rrrorbr (BepruKanbHatr, HaxlonHrre); npr4Mepr,r Haxo)K4eHrlr act4Mrrror.
Svxon (o6u1ar cxeMa); upr4Mepbr"

ParAen tr4nrerpalrHoe rrcqrrcJreHue Syuxqzv oAuofi neperraenHofi

Teua16. Heon nrrft nnrerpan. Ta6nnqa r4HTerpiuoe. 3aNaena nepeueHnofi
HeorrpeAeneH I4uTerpane , VlnterpupoBaHrre [o qacrrM.
TevaIT.I4ule
Tenal8" I4nre
Teua19. I,IHre

Terua25.r{acru

nppaqr{oHanbH rsrpaxenzfi.
Tena20. @opn la Hrrorona- Ireft6nuua . 3arr,rena [epeMeHHbrx r4 r.rHTerprzpoBaHue no
qacT.f,M B O[ HOM rrHTefpane.
Terrra27. feona I{r{ecKI{e r4 MexaHr4qecKr,re npr4no)KeHrT{ orrpeAeneHHofo rzHTefpaJra.

eHHbre r,rHTefpanbr.

@ynrqvr u MHorrzx rrepeMeH,Hbrx

Tewa23.3leu TOIIoJIOIHI,I s R'', OyHKIIIII4 MHOI.I4X llepeMeHrrrrx, fpa$ IIK LI IInHvIvI
yponul. llpe H HerrpepbrBHocrr, $ynxuuz B Torrr(e.
Tewa24. r{acrs

p o B aHr{e Bbrp a}KeHr,ril co gepx arqzx KB aAp arurrfi rp exunen.
r4poBaHr.re parlr{oHanbnrx @ynxqz:ff.
r.rpoBaHr4e rpr4foHoMerpr4qecKr4x BbrpaxeHr4fi . ZnrerpupoBaHrze

rpor.r3BoAHrre. [uS $ epeHrlrranbr nepBof o noprAKa.
[por4 3BoAHrre u 4z$ S epeHurranbr Bbrclrzx [opsAKoB.

Tewa26. flpozs a{ ro HanpaBneHuro. fpa4uenr."
Tenra27. Srccr yru (fyur<qnft rrlnorux [epeMeHHr,D(.



Teual.

Ter',ra2. JIuHefi
Tena3.Vpan
Tenra4. Henon
Teua5. Jluneft

Tervra6"O6rqee

rosStfuqzeH
Tern7 . O6ruee
rosSSzque

Tervral0. [nofi
Teual 1. Brrqpt
Tewal2. feona
Tenral3. TpofiH
Tevral4. Buqz

Tenral5. Kpz
Teual6. Kpa
Terraal7" (Do

uurerpana II
Teual8" feo

Tenral9. C
Teva2). lu
Oneparop farr
Teua2l" ll

Tewa22. Hu
tIOJIOXtIITeIIIIH

^azJ.
Zurerpalrnufi
Tewa24. 3sax
Tenaa25.@vnr<u
TeNra26.P.qarr T [nopa.

pqAbr. CreneHurre psAr,r; ocHoBHbre rroH{Tr,rr.

Kourn.

Pasler 6

CEMECTP 2

l{uQQepeuqunnbHr,re ypaBHeHr4-s (o6lrrnoneuurre)

rlrlaJrbHbre ypaBHeHr.rfl rrepBofo tloprrKa. YpanHenur c pa3AensrorurzMr{cq
O4uopo4nbre ypaBHeHr4r.

bre ypaBHeuux. VpanHeHrr.fl Bepuynnu"
r.rq B rorHbrx au$QepeHrlrraJrax.
bre yp aBr{ eHrzs Bbrcurtax n opsAKoB. (3nyvau rroHr,rxeH{ nop_sAKa.
ble olHopolHbre ypaBHeH[q BTOpO]|O [OpsAKa c rocTo_sHHr,rMr4

TIEDEMEHHbIMH.

rcosSzqraeHrav (noAD.

Teua8. MeroA
Teua9. Cucrerra

MeTOA.

HLre Arrfl,lranefruoro ypaBHeHrzrr BTopofo rrop{AKa c [ocrosHHbrMr.r
u co cnerlr4alrnofr npanofi qacrbro.

Hr4e rnfl. manefinoro ypaBHeHr/rr Bbrclrero nopsAKa c rocro-sHHbrMrz
u co ctrerlza-nsnofi npaeoft qacrr,to.

r4aIfltv IIpo pI3 B onbHlrx [o cTorIHFIbrX.

4rlQQeperulr4aJrbHbrx ypanneuufi. Meror r4cKJrrorreHr.r.s. Arre6pau.recKufi

Pa:ae,r 7 IrlurerpupoBaHr,Ie Ha rrJrocKoc'trr rr B rrpocrpaHcrBe
r{HTerpan. Brrqraclenue reofiHoro r.rHTerpana B AeKaproBbrx Koop A]flEre'rax.

eHrae gnofiuoro rrHTefpaJra B rroJrrpHbrx KoopAr,rHarax.
llqecKr4 e u $ zsm uecKrr e [pr4no )KeHlr.s 4n ofi n oro r,rHTefp aJra.

il uurerpal. Br,rqracnenze rpoftnoro r4HTefpana B leKaproBr,rx
eHue rp o fi n oro rrHTef p ara B r\unr4rHAplr qecKux u c $ epz.re cKrr x

Bbre prAbr.
I,I q[EHA,MI-{;

HAK

Ir3HaK Koruu.

r(oopAr4HaTax.

KOOpAr.{HaTax.

Pasler 8

Paster

rzneitnlre IrHTerpiuIbI I po4a. Brrqucrenrre KprrBonznefiuoro lrHTerpana i po4a.
IanefrHrrfi l4HTerpan II po4a. Brrqzcneru4e Kpr4Bonzuefinoro r{HTerpana II po4a.
yra Oorporpa4cxoro-fpzna. )rcnonrls He3aBrrcr.rMocrr{ KprrBoJrr4rrerlHoro

oT rryTr.r r{HTerpupoBaHl/.s.
rre cKI4e u $ z:zvecKrre ilpuno )Ke Hr,Ir KprrB onrrH efi urx LrHTerp ano B

SleueHrrr reopr4 l{ [ons
HOe none; ilpor{3BoAHas tlo Halpar]JreHr4ro; rpar[IeHT cKaJUrpHOrO rroJr_f,,

HrIuflpr porop BeKTopHoro rroJr_rr" firzpxynxqus BeKTopHoro rroJrr.
bToHa.

T,HbIC I{ COJIEHOI{,IIIIJII,HbIE IIOJIJil,

Psau

Heo6xo4nusrfi npz:naK cxoAr.rMocrrr qrrcJroBofo px4a. J?x4u c
rrpr43HaKrr cpaBueHr,rq. Tenra

latal6epa; pa4raxalsur,rfr rrprr3HaK

rr prlbr; nprr3HaK Jleit6nuqa.
bHbIE



Teva27. Tpz
$ynrcuufi.

14HTEPAKTI,IBH

.lr

MOCTI/[.

CAMOCTO

1.

)

3.

4.

1"

2.

3.

4.

1.

B npe
o6pa:onarelsn

AKrI,rsH

oMerpr4rrecKr4e p.f,Abr @ypte. PasroiKeH[e B prA @ypre rrerHbrx r,r Her{erHbrx

5. OEPA3 OBATEJIbHbIE TEXHOJIO| I4I4
ilaBalJ.uLr Ar{cunnnr.rHr,r <Maleruarura>> ncnorr,3yrorcq pasnoo6pa:nsre

TexHoJrofrrr4 KaK Tparurlr4oHr{bre, TaK u c npHMeHeHr4eM aKTI{lBHbrX V
MeTOAOB OoyqeHfifl.

I4 VHTepaKTI4BHEIe MeTOAbI OOyrIeHZs:

BHbIe JreKuuu (no nceu rerrlanr).

HOqHbIE CPBACTBA NIg TEKYIUEIO KOHTPOJTf, YCIIEBAE-
OMEXTYTOIIHOIZ ATTECT:\.UUI,I IIO IITOTAM OCBOEHI4fl

6.O

ilL[CUrtIJ.JrVr OEECIEIIBHI4EU YIIEEHO-ME:1'OAI{TIECKOE
bHOIZ PAEOTbI CTYNEHTOB

T'ercyuufi KoHTpoJrr ycrreBaeMo crr{
efirunr-nor-rrpoJrrc Xb1 (1 ceuec'rp)
H'rporbHas pa6ora t\,lb I

at, ruueituar alre6pa Lr anaJwrrilarecKa_fl reoMerpr4q ))

Iausr pArrHaTbr Beprxr4H

TpeyronbHr{Ka.IIepv

fiauan wrugaABCD'. ,,,
T ABC.
Peurvrr r.rcreMy mlHefinrrx ypanneirufi no @opnrynann Kparraepa rr MeroAonr faycca

Bapzanr 1

TpeyronbHrrKa ,, , . Bnr.{zcrzrb yron C, nnorqa4r, rz

. Hafitu Anr.rHy Bbrcorbr, olyrueHHofi r,rs nepurusu D na

pArrHarbr Beprnr4H Tpeyronr,HLrKa t, , . Hafttu: a) ypanHeHr,re Bbrcorbr AH u
AM;6) :c.aftru yfon Melr(Iy eucoroft AIf u rue4zaHofi AM:s\ Inr4Hy Bbrcorbr

Hauu ypaBHeHrze rrJrocKocrr4, npoxoAstqefr uepes rpr.,r rorrKt4

PeitruHr-noHTpoJrrc Ns2 (f cemecrp)
KoHrpom,nax pa6ora Nb2

<flpe4enrr. flporasno4Hbre ))

Bapvau:r I

[ansr x
MeIr.IaH

AH"

BrI.{Hcr
Bsr.rucr

L rrpeAen rlocJreAoBareJlbHo cTIr
npeAen $ynrquu

Hafiru por43BoIHyro cnox<nofi $ynrquz
Hafiru n 3BoArryro HerBHo :a4anuofi lpyrrxquz
Haftru rrMrrrorbr x rpa$urcy Qynxquu

Pefirunr-rcoHTpo.rrrc J\lb3 (l ceuecrp)
Kourpolurax pa6ora Nb3

<ZHrerpalu. @yHrqarr MHorrrx [epeMeHHbrx)
BapuaHr

r4HTefpaJrbr, r4crroIrb3y.[ noAXol_suyro rroAcTaHoBKyBr,r.rucr



,,

3.

4.

5.

L
2.

3.

4,

5.

1.

2.

3,
AT.

5"

6.

o,

IIponr

l.Marpuqu, an
2.rpe4elurem
3.llpanzno Kpa
4.Merol fa
5,Cxarxpuoe,
6.llrocr<ocrr e

T.rlpnurar n n
8.flpxruat ua
9.Kpznrre
10.O6parnar

C[.

p.

l1.Co6creeHH v.vrcra, co6crnennbre BeKTopbr (cnofi crna, npuuep).

Tb I,IHTefpan, ucrloJrb3yq r4HTerpupoBaHr4e no qacTf,M

Tb nnorlaAr Qrzrypu, ofpaHuqeHuoit ttuuwsrvu
Hafiru n nrrfi 4r.rtf (f epeHrlr4an SyHr<qr.rz
Wccn Ha oKcrpeMyM cnenyrorque @y,nnquu

Pefirunr-rcoHTporrrc Jlbl (2 ceuecrp)
KonrpoltHar pa6ora Nb1

<[vr Q$epeHrluanr,Hbre ypaBHeHr4s))

BaprzaHr 1

auS {epenurraJrbHof o ypaBHeHr.{qHafrru peIIreHue

Brl.{ucr
Buql.r

Hafiru
perxeH

Brr.rlacr
Haitru
Buqzc
Hafiru

PasroN
pflAa.

Peurzrr uJa+y Kouru
Haftru pelxeHlre ypaBHeHrrr o [oclorHHrnuu xoe$Qrlqr.reHTaMr4
Peururl yp aB H eHr{ e M eTo.4 o M B aprArJprll IIp Or.r3 B O nb Hbrx rr o cTorH H brx

ruee perxeHr.re crrcreMbr aus$epe:HurzarbHtrx ypaBHeHr.rfi. vxasarr qac,IHoe
cr4cTeMr,r, yAoBJreTBopsrclllee HaqaJrbHoMy ycnoBr{ro

Peiirunr-rcoHTpoJrro Nb2 (2 ceuecrp)
Kourpom,Hax pa6ora No2

<Znrerpalbr Ha rrJrocr(ocrr.r a B rrpocrpaHcrBe))
rr, Asoitnofi r4HTefpan

rrJracTl,ruKlr c noBepxHocrHofi IIJIOTHOCTbIO

rr, rpoftHofi r4HTerpiur
y rrnocKoro BeKTopHoro rroJrt

llponep , flB[fleTgfl nI,I BeKTOpHOe frOJIe

TIOIS HA ero froTeHrlr.ran

VIccte

Pefiruur-norrrpo,Juo J\!3 (2 ceuecrp)
Kourpolrnrax pa6ora Nb3

<Px4u>
B arr, cxoArrM o crb ps.qa, [onb3yscE, rrprr 3HaKoM [alatu6 ep a
Barb cxoAl{Mocrb ptAa, Ilonb3y-scE, r4HTetpanr,HbrM rrpr43Halcou Ko[rn
I4Tb, fBJrrercs. Jrkr px4 a6conrorHo cxo.4rrqkrMcs, ycnoBHo cxoArrrlr.rMcflrrrrr4

Wccr'eA
On
pacxoAs
Hai,nv. JracTb cxoAr4MocTr4 cTerreHHofo prAa

BAonb r<pznoli
IroTeHrIr4 aJrbHbrM ; B Cnyqae rroTeHqr4 anE HO CTr4

rr Synxqr.rro B pqA Tefinopa rro crerreH{u x, vlcasarr, o6rac.m cxon}rMocrr4

afl arrecraunq IIo HTofaM ocBoeHuq Ar{cqrr[JrrrHu n Qopm€ 3K32M€,Ha.
Boupocr,r r( aK3aMeHy (1 ceruecrp)

qecKr,re on ep auv u HaI Hr4Mu (o cn onnr,re cn off crn a)
arpl4llbr (cnofi crna, npunreprr).

KTOpHOe, CMerrraHHoe npor43Be.4eHr{.s

pocrpaHcrne (cnofi crna, npzuepsr'),
(cnoficrna, npunreprr).

HcrBe (cnoficrna, npnrvreprr).
Kocrrr (cnoficrna, npuuepsr).

fo rropf,AKa.
qa (npunep).



12.llpe4en
13.Hzcno e.

l4,llpeaer $
15.llepnufi s

16.Bropofi
lT.CpanHenrae
3KBVBAJICHTH

l8,HenpeprrnH
l9.KnaccaSvr
20.llpuparrteHz
npousno4nofr.
21,llpoz:no4H
22.Ta6twtan
23"llpousno4n
Jlorapu$lruu
24,flpurvreneu
25.Ocnonsrre
26llpanuto
27.Wccrehosau
23.I4cctegonau
29.Aczrranrorr,r
30,llocrpoeu
31.3reueHru
32.Vacrnrre n
33.3rccrpelryu
34.llepnoo6pa:
r{HTerpr4poBaH

35.Ta6nraua z
36.Izlnrerpzpo
37.I4nrerpupo
38.I4Hrerpzpo
39.I4urerpupo
40. tr4nrerpupo
4l.Pas6uenus,
onpeAeneHHofo
42.Csoircrsa o
43.Oopnayra H
44.feovrerpu
45.Heco6crneH

1.[u$Sepenqu
cyulecTBoBaH
2.Ypanueuun c

3.Jlunefinrre y
4.Henonurre y
5.IluHefiuue
5.Onpe4eluren
oIHOpoAHofo
(DCP ar.s rzu
.rIoKa3aTenbcTBa

eAoBareJrbHocrz. Cnofi crna"

u. Ceoftcrsa.
.raremHufi [penen. Crencrsus.

snr,rfi npelen. Cle4crnzl.
OecKoHer{Ho MaJIbIX, 3KBI4B€L,TeHTHbIe

6ecxoueqso MaJrbrx"

r Syur<qran. OuroeHrre reopeMbr o HerrpepbrBHbrx (fynrquax.
t rorreK pa3pbtBa (nprarr,tepsr).

QyHxqrau, [poz3BoAHar, ueo6xoAr,rMoe AocrarorrHoe ycJrotsue, cyu]ecrBoBar{r4e
eofi crsa [por43BoAHbD(.

croxrnoft ra o6parHofi (fyuxqura ('upulrepu).
r{3BoAHbrx ( 4orasarelr,crBo 4nyx uynxroe).
: (fynxqvru sa4aHnofi lapaMerpr4qecKr.r; HesBHo :a4aunofi $ynrcquu.

au$$epenqupoBanpre.
au$ S epen \vuta lc upz6lz>neHHbrM Bbrrrrr cJreHrrru (nprzrrlepu).
peMbr 4raS $epeHrlt4poBaHHoro r.{cqprcJreuul (Ponnx, Jlarpanxra, Komz),

vrrars, (cpanHenue norapz$lroe, creneuefi , slccnoHeHr)
Ha Bo3pacraElre u ybbrBaH[e, ToqKr4 gKcrpeMyMa.

Ha BbrnyKnocrb, BofHyrocrb, To,.rKr4 neperv6a.
B eprr,rKanbHa.rr, H aKJronnue) ; [prrMepr,r Hax oxleHrz.fl acrzM[Tor "

rpa(f uxon (o6rqax cxelra); rprrMepbr.

rroJrorr4rr 
" 

Fn'" oy"r<urrrr MHorrzx [epeMeHHbrx.
rz3BoAHbre. [uS$epenuuanbr"
QynKrlzfi MHorr{x [epeMeHHbrx.

, HeonpeAelesnr,rfi r4HTerpan. Cnofi crna, u3MeHeHu.q neperraenuofi

fptrnoB (AoKa3aTenbcTBo AByx

6ecronequo MaJrbrc. lfa6nzua

nyrrxron).
KBaAparHbr[ rpexvneH.r{e B6rpaxeHuit,co4epxrail{ux

IIe IIo qacTgM.

ae parlr4 oHaJrr,Hr,rx Synrqzfi .

r,re rprrroHoMerplrqecKux nrrpaxreHzft .

r4e vpp arJroHaJrbHbrx nrrpaxenn [ 
"

o c JreAoB are JrBHo crr4 p as6ueuuit 14 nrerpalr,Har cyMMa, o IIp eAeJreHr{ e
rrHTerpana. Teopeua o cyilIecrBoBaHr4rr onpeneneHHofo r4HTerpaJra.

rAeJreHHOfO r4HTetpana.
toroHa- JIefi 6nuqa (nprzr'lepu).
KVre v MexaHr,rqe cKrre [pr4noxeHr4r onpeAeneHHof o r,rHTerp aJra
bIE I,IHTETDAJIbI.

Bonpocnr K 3K3aMeHy ( 2 ceuecrp)

bHbre ypaBHeHus rtepBofo rrop.rr.qria (o6rque cee4envrx). Teopenaa o
r4 eArrHcrBeHHocrrr perxeHrr{. Vpannenul Bbrcrfllrx [opsAKoB.

rrlrrMr4ctr rrep eMeHHbrrran. O4nop oAHbre yp aBHeHr4_s.

BHeHr.rr, Vpannenux B rroJrHbrx 4ratf Sepenur4anax.
r.u Bbrcrrptx nopx4xon(npuvepu).

euux (o6rque cne4eurzx).
BpoHcroro, $yn4anaeurarr,Ha.s cr.,ircreMa pemeHrafi (OCp ) rutnefinoro

S O epeHrlerarrbHof o yp aBHeHprr (nOA$. O6rqee perreHr,re.
oro ypaBHeHr4{ BTopofo ilopsAKa c rrocrorHHrnrau xoe(psuquenraruz (c
u).



6.Teoperraa o
(fiopuympo
7.Mero4 na

8.JIFI[Y c

9.Cracrenru

19, (Doprilyna

20, Ycnonrzs

23. Pstscn
24. llpusnax

26.O6uryft t

29.Psl:'tTefr
30. lleprao4ra
31. Teopelra

I, Hafirrz ee
2" Hafiru nno
3" Hafiru crra

4. flponepurr,
5. Hafiru

T.Hanncars
Hafiru
8. Hanucarr
9. flan:r.rpu

10. Peruurr cz
Itparraepa u
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