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TIOfl C HM TE JIb HA-fl 3ATII4C KA

Ilenn r.r 3aAarrr.r yve6Hofi Ar{cqnrJrrlHbl
Ifenrro yue6Hofi Ar4cur4nJrraHbr flBrrs,erefl, roflyqeHl,Ie rrraHuir o6 ocHoBHbIX

MareMarurrecKl4x MoAen-qx BoJrHoBbrx ABl4lr(eHuit xulKocrr4; o3HaKoMJIeHHe c MeroAaMI4

rrocrpoeHufl,6olee [pocrbrx, rrplr6ruNeuHbrx MoAenefi; yceoeHl4e ocHoBHbIX rloHxtuit,
orrpeAeleHnfi, xapaKTepucruK, napaMerpoB, cBfl3aHHbrx c BoJrHaMr4 B )KuAKocrflx;
r43yqeHr4e croco6os rocrpo eHkrfl ToqHbrx u npn6lvxeHsrrx peruenrafi KoHKperHbIX

BoJrHoBbrx 3aplaq; uprao6pereHr4e HaBbrKoB Kar{ecrBeHHoro 14 KoJruqecrBeHHofo

aHanv3a nocrpoeHHbrx peureHzfi .

3aAaqaM r.r Aucurr rrJr r.r Hbr rBJrqrorcfl :

- QopMr4poBaHr4e y cryAeHroB 6asoertx snaHuia B o6racrn BoJIHoBbIX

rerre H r.r fi NzAr<o,.;;:j jT o u,

npuo6pereHze reoperrlqecKzx 3HaHr4it [lx oiltr caHnfl, 14 MoAenkrpoBaHl4t

BOJTHOBbTX npo]Iec::"-^" xrrrAKr4x cpeAax;
ooyqeHr4e MeToAaM aHurkrTr4rrecKofo 14 rrr4cleHHofo r4ccneAoBaHr fl

cQopvryJu4poBaHHbrx 3aAarr.

Mecro y.re6nofi Ancurr[JrrrHbr. B cr4 creMe iloAroroBKr4 cnequanvcra c

Bblcrrrr4vr o6pasoBaHzevr yue6Hafl Ar4crlurrlruHa <<Borusr B x(I4AKocrflx) orHocl,ITcfl K

Ar4crlr4nJrr4HaM crrerrn€ur vrcarJvrv KoMrroHeHTa yqpex(A eHkrfl Bbrc[rero o6pasoBaHr4q.

C eq g u c Apy rr4M r,r yqe 6 H rrvu Ar4 crlr4 nJr rzHaM pr .

llporpaMMa Ar4cur4rrJrr4Hbr <<Borssr B )r(r4AKocrrx)) cocraBJreHa c yqeroM
Mex(rrpeAMerHbrx cBqgefi no cMe)KHbrM Ar4crlr4rrJrr4HaM. E,e v:yqeHne 6azupyercfl Ha

3HaHr4flx Ar4crlurrrrr4H <Teoprar Synr<qrau KoMrrJreKcHoro r-repeMeHHoro)),

<Az0$epeHur4aJrbHbre ypaBHeHvrfl>>, <VpanH eHvrfl, MareMaruqecrofi Svr szxu>,
<T e op err4 rr e cKafl MexaH r4Ka)), << Mex anvrna c rrJro [rHbrx cp eA) .

Tpe6onaHnq K KoMrrereHrlrrfl M

Ocsoeurae y.re6nofi Ar4crlrarrJrrrHbr <BorHu B )Kr4AKocrflx) Aonx{Ho o6ecueql4Tb

S opur,rpo B aHr4 e cJr eAyro lr1efi c r e rl H a Jr r{3 rr p o n a u H o fi K o M rr ere H rI rr u :

CK-6. llpzueHflTb MeroAbr v 3aKoHbr MexaHprKH K r{ccneAoBaHr4}o

po ooToTexH r,rqec Kr{x cpr cTeM pr peneHr4ro rrpr4 Kn aAHbrx 3aIal] M exaH H Kr4 .

B pesyJrbrare ocBoeHux yue6nofi Ar4cur,rrJruHbr cryAeHr AorrxeH:
3HATb:

ocHoBHrre 4r,rQQepenqnaJrbHbre MoAenlr ABr4)KeHHfl )Kt4AKocrH co cso6oAsofi
noBepxHocTbro, c fpaHr4rlaM[ pa3AeJra Me)r(Ay cJrofMr4 pa3HoH [noTHocTr4 v c

Herrp epusHo fi crp arr{Q z naqu efi n o rrJr orHo crv;
cnoco6n nocrpo eHvrs. rzHefisbrx, HeJrr4Hefiurrx, HeJrr4Hefiuo-4zcrrepcuoHHbrx

npu6nzN€uusrx MoAenefi BoJrHoBbrx ABr4xeurafi xr4AKocrrr;
TorIHbIe pelxeHl{r rrrrra 6eryruurx BoJrH p.nfl npu6rruxeuusrx Henl4Hefino-

Ar4crrep cr4oHHbrx MoAelefi ;

npz6nrzx€suue pe[reHr4fl Tvrrra6eryrqrax BoJrH B TorrHbrx MoAeJUx;

eSSer<rlr rloBepxHocrHoro Harflx{ennfl kt KarrecrBeHHbre oco6enHocrlr
Karll4nJrfl p Hbrx BonH ; o cHoBHbre s $ Qe lcru crparr4Q r,rr<aqrau ;



yMeTb:
pelxaTb KJraccuqecKr,re 3aI.aqld rro BceM pa3AeJraM Kypca; rpr4MeH,f,Tb rroJry{eHHbre

3HAHnfl IJIfl perlreHr4rr KOHKpeTHbTX npaKTr{rrecKr4x 3aI\aI{, cB.f,3aHHbrx c BonHoBbrMr4

AB rA xte HI4flMI4 )KI.IAKOCTI4 .

BJIAAETb:

MeTOAaMV TIOCTpOeHIAe MaTeMaTr.rqeCKr4X MOAenefi fr4ApOAr4HaMr4rreCKr.rX 3AI.aq

BOJTHO OopaSOn AlF''Vrfl, B Xr{AKOCrf, X;

coBpeMeHHbIMI4 AHAIMTI4qeCKprMr4 Lt qI4CIeHHbrMr4 MeTOAaMZ Z npZeMaMr4
peIrIeHI,Ifl npaKTurlecKux 3aAaq, cBt3aHHbrx c BOJIHOBbIMH ABt4)KeHVrfl}{H )KI4AKOCTqX;

HaBbIKaMH CaMOO6paSOnAHVfl,r4 CrrOCOlarvl|Z. UCrrOJrb3OBaHr4fl r4gyqeHHofo Al.tr:ffi,pTtA

AJrf, rrp o BeA eHvrfl, c aMo cro.f, TeJrb Hbrx r4 c c Jr eAo e aHu fi .

Crpyrcrypa yue6Hofi lucqlrrrJrr{Hbr
[uctlurIJII4Ha u3yrlaercfl B 6 ceMecrpe oquofi Sopvmr floryqeHvrfl, Bbrcrxefo

o6pasoBaHvrfl,. Bcero Ha r43yqeHr4e yue6nofi Ar4cur{[Jrr,rHbr <<Bolusl B ]Kr4AKocrrp)
orBeAeHo: 104 qac&,8 ToM rrr4cre 54 ayguropHbrx qacarr43 Hr4x: neKUr4u- 16 uacon,
na6oparopHbre salnflrr4s - 38 qacos.

Tpy4oeMKocrb yve6nofi Azcrlr4rrJu4Hbr cocraBJr ser 3 3arrerHbre eAr4Hr4ubr.

@opnaa [poMe]Kyro.rHofi arrecrarluu - sa.rer.
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c oAEpxA HUIE yrl EEHO| O MATEPT4AIA

Teua 1. VpaBHeHrrn 3fi"nepa.
fpanuuHble ycJIoBkIt. HaqamHbre ycnoBr4fl. 3a1aqa Ha raBJreHr4e. BrqeleHr4e

oBoJrrouzouHofi 14 oJrJrkr rrrr{qe cKofi .racr eit zanaq.

Teua 2. MoAerr rloreHrluaJrbHoro ABr{}KeHUr, Henqgrcofi Hec)Kr.rMaeuofi
)r(r.rAKocTIl.

Hexoropble yrpoqarcul4e rrpeAnoJro)KeHr4fl. Ilu:nefi:nax nocraHoBKa.

[zcnepcr4oHHoe coorHorrreHne.

Tevra 3. IapnaoHr.rqecrcr{e BoJrHbr.

Cuuycol4AanbHble BoJrHbr. Tpaexr opvrvt qacrr4u. TpoxonAanbHbre BoJrHbr
fepcrHepa. Bolnrt femuronblla. llporpeccupylo uJafl BonHa rocroquHofi Sopvmr na
IIoBepxHocrI4 Hec)KI4Maervrofi xlrAKocrr4 6ecxone.rnofi rly6rantr. Ceo6oAuas
rloBepxHocrb BoJIH - nepeBepHyrafl rpoxovp.a vilLr ur4Knovra c ocrpbrMz rpe6uflMtr vr

frJlo cKrrM rr BIIaA|'.|.HaMI'4.

Tema 4. MeroA JlarpaHlna rrocrpoeHufl npu6nnx€HHsrx MoAerefi.
VpanneHvrfl. uelnofi BoAbI. Herzuefino-AracrepcvoHHbre MoAeJrr4" Cna6o

HeJII4Hefiuue MoAeJIkt. VpanHeHr.tfl EycczHecKa. [ucuepclroHHbre coorHorrreHr4rr
npu6 tuxe usrrx M oAene fi .

Teua 5. Eeryuue BoJrHbr.

VeAIaueHHafl, BoJIHa (ypanHeHLrfl Bycczuecxa). VeluueHHafl BoJrHa ilnfl
ypaBHeHufl Koprenera-Ae (Dpusa. VelraHeHHafl BoJrHa B rroreHUzaJrbHofi rvro4eJrr4.

Tevra 6. Kno[.tlaJrbHbre BoJrHbr.

OcHoeHrte xapaKTepl4cTr4Kr4 KHor4A€trrbHbrx BoJrH. 3llznruqecrzfi v
HeJIIaHeftlnstir xapaKrepbl. Suunu4qecKr4e Qyur<qzz. llpocrpaHcrBeHHat
leplloAl4qHocrr. Zcuonb3oBaHkle KHor4AarrbHbrx BoJrH Anfl MoAenr4poBaHH fl vr vr3yqeHnfl
piBnI4rIHbIX HeJll4Hefiurtx xnrerfwit B $zszxe. llpzvreHeHr4e KHoHAa-[bHbrx BoJrH B

paAI4O3neKrpoHI4Ke [rrfl co3AaHr4,rr cJroxHbrx cr4fHarroB u B rrpouecce [epeAaqr4
ranSopvra\r4ky rI4ApoAI4HaMLrKe,pa1r4ooJreKTpoHr4Ke, orrrr4Ke v 1pyrzrx o6lacrf,x.

Teua 7. Bo"irnu CtoKca.
Boluu Crorca B [oreHrln€LrrbHofi vroleJrr4.

Tenaa 8. flosepxHocrHoe Harfl?r(eHue.
KpunrasHa JII4H w 14 KpI4BH3H br rroBepxHocrz. Kanznn,fl pH bre BoJrHbr.

Tenaa 9. VpaBHeHHfl ABr{}KeHur MHor-oclofi Hofi )Kr{AKocrrr.

[ucnepcl{oHHoe coorHolxeHlre. Heycrofiqusocrr4 Peneq-Tefinopa u KeltB:zHa-
felsuronbua.



Tenaa I 0. JIarpaH?KeB bI rI pn6.nnxeH rrfl AJrr A BycJrofi Ho fi )KnA Kocrrr.
Eeryuue BoJrHbr Ha rpaHurle pa3AeJra.

Teua L l,. YpanneHrrfl ABrrr(eHrrfl ,KlrArcocru c HerrpepsrnHofi
cTpaTrrQnnaqrefi.

rlacrora Epenra Bxitcsls ulrkr rracrora rraByrrecrr4. OcqzllupoBaHrre
gJIeMeHTa XLIAKOCTLI rlpu efo BeprraK€urbHoM rrepeMerrleHr4r4 B cuouruofi
crparuQlruHpoBaHuofi cpeAe. [ucnepckroHHbre coorHorueHur.
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[epeueHb peKoMeHAyeMbIx cpeAcrB Ar.rarHocrrrKr{ rr MeroAr{Ka
Qopvr u poBaH r.tfl r{Toronofi orMeTKr{

fuaruocruKa pe3ynbraroB yve6uofi 4erreJrbHocrtr rro Ar4cur4rrnuHe <BolHbr B

xl4AKocrtx) npoBoAvrrcfl, KaK [paBr4no, Bo BpeMfl ay N4TopHbrx ganstuit. fits
Ar4af Ho cTr4 KH r4orro Jrb3yloTcr :

- orrrerbr no na6oparopHuvr pa6oraM;
- co6eceAoBaHr4fl Ha ay[krropHbrx 3aHflTvrflx'
- KoHrponbHat pa6ora.

Oqenxa sa orBerbr Ha neKur4flx (onpoc) u BbrrroJrHeHr4 e orrreroB no
naloparopHblM pa6orann BKJrroqaer B ce6x noJrHory orBera, HaJrvrqr4e apryMeHroB,
rIpLIMepoB I43 rIpaKTI4t<z. KoHTponbHbre MeportpuflTkrfl, rrpoBoAflTcfl B coorBercrBr4r4 c
yu e 6 u o - M e r oA r{ rr e c K o fi x ap r o fi Auctl r4 rrJr r4 H br .

Oopvrofi uponaex(yroqnofi arrecrarlwr rro Ar4cur4rrJrr4He <BolHbr B xr4AKocrflx))
yue6uuM nJraHoM rrpeAycMorpeH 3aqi!r.

llpunrepHbrfi nepeqeHs .na6oparopHbrx 3aH sruit

Ia6oparopHafl pa6ora J\lb 1 .I4ccteAoBaHr4e rpoxovlanbHbrx BoJru fepcrHepa.
JIa6oparopHafl pa6ora J\b 2. VIccrc[oBaHr4e ye4zneHHbrx BoJrH, KaK perxeHvrfl

ypaBHe Hr4fl Koprenefa-Ae (Dprasa.

IIa6oparopHan pa6ora JrJb 3 . VIccteAoBaHVe Heycrofiqueocrefi Peneq-Tefinopa rz

Kemeuua-ferbMroJlbua B TeqeHaflx c noBepxHocrbro pa3Aena B rroJre roBepxHocrHbrx
QKIII.

OnucaHue r.rHHoBarlr{oHHbrx rroAxoAoB u MeroAoB
K rrperoAaBaHnro yqe6uofi AucrlnrJruHbr

llpz opraHll3ar\krv o6pasoBareJrbHofo npouecca r4crroJrb3yercfl npoKmuKo-
op ueHmupon aHnat it no dxod, Koroprrfi npeArroJraraer :

- ocBoeHl4e coAep)KaHze o6paaoBaH:zfl qepe3 perrreHr4q rpaKrr4qecKux 3aAaq;
npno6pereHze HaBbIKoB oQQer<u4BHoro BbrrroJrH eHkrr. pa3Hbrx BHAoB

upo Qeccur oHamuo fi AesreJrbHocrr4 ;

I4crIoJIb3oBaHI4 e nporleAyp, cnoco6os orreHHB aHvrfl, SHxcupyForrzx
Q opvrrapoBaHr4 e npo Qe c ckt oHaJr bH brx KoMnereu rlufi .

MeroAuqecKlre peKoMeHAa rlu u rro opraHr{3a rlu r caM ocrofl TeJrbHofi pa6oru

flp" I43yq eH vr4 y v'e6H ofi AI4 c ur4rrJrr4Hbr opraHr4 sar\ufl, c aM o crofl reJrb u ofi p a6 orrr
cryAeHroB AoJIIKHa rrpeAcraBJrflTb eAr{HcrBo rpex B3auMocBfl3aHHbrx Qopvr :

1 ) nn e ayAr4ropHar c aM ocro,fl reJr bnafl, p a6 ora;
2) ayruropHafl caMocroflreJrbHafl pa6ora, Koropafl ocyuecrBrqercq roA

H e rro cp eAcrB eH H brM py Ko BoA c TB o M rrp e rr oA aBaT e nfl;
3) rnopqecKafl, B roM rrucre HayqHo-r4ccneAoBareJrbcKafl pa6ora.
Ha neKIII4oHHbIX 3aHflTvrflx rro Ar4crlr4nJrr4He <Bolusr B xr4AKocrflx))

peKoMeHAyercf, KoHTponl4poBarb ycBoeHr4e yue6nofo Marepvana cryAeHToB rryreM
rlpoBeAeHlafl, 3Kcrlpecc-oilpocoB rro reMaM Ar4crlr4rrJrzHbr. llpra 3roM Heo6xoAr4Mo



SaxcnpoBarb BHI4MaHIae Ha r4crroJlb3oBaHure r43yrreHHbrx repMr,rHoB, TIpI4HIII{IIoB v
3aKoHoB Anfl coorBercrByrorrlkrx uo4erefi .

Ha na6oparopHbrx 3aHflTuflx rro Ar4cur4rrJruHe <Borsu B )r(I4AKocrrx))
peKoMeHAyeTcq npv MeHflTb BapvarHBHbre vrH4krBvrAyanbHbre, B ToM r{r4cre

r4ccneAoBarenbcKr4e, 3araHnfl Anq cryAeHroB c uenbro npao6pereHr4q HaBbIKoB

caMocTofTeJrbHofo perxeHHq [paKTHqecKHX 3aAaq.

B cvury pa3JrzqHoro ypoBHfl roroBHocrr4 cryAeHToB K Bocilpnflrr4ro HoBbrx

nousrzfi Ha na6oparopHbrx gaHflTvrflx rro Ar4cuHrrJrHHe peKoMeHAyercfl rrpoBoAr4Tb

perynflpHbre caMocroflTeJrbHbre pa6oru kr npv ueo6xoArrMocru rIpoBoAI4Tb

AorronHr4TeJrbHbre KoHcynbrar\krr4 Anfl o6rscs eHvrfl v 3aKpenJleHr{t cJloxHofo
MaTepkrana.

Ycroezfl [lrfl, caMocrotrTenbnofi pa6oru cryAeHToB, B r{acrHocrl.I, Llrflpa3Bvrrr4fl,
HaBbrKoB caMoKoHTpoirfl, crroco6crnyrouvx r4HreHcz$zraqvrkr yqe6soro rpoqecca,
o6ecuerrvBarorcfl HailzqlreM kr uoruofi AocryrrHocrbro sJIeKTpoHHbIX BapuaHToB

KypcoB lexqzfi, yue6no-MeroAr4qecKprx rroc o6ufi n c6opHHKoB 3aAaq ro ocHoBHbIM

p a3Ae Jr aM Akr crlr4nJr r.,rH br .

IlpunrepHsrfi repeqeHb BonpocoB rc sau€ry

1 . YpanH eHuA Sfirrepa ABprx(eHnfl vtreanbuofi x(r4AKocrlr.3finep a.fpauullHble
ycnoBr4fl v HaLr€uIbHbIe ycnoBufl.

2.MoAenr rroreHur4zrJrbHoro ABr4)KeHr4fl Hesqsxofi Hec)KuMaeuofi xI4AKocrH.

Jftauefinar ilocraHoBKa. [zcnepcproHHoe coorHolxeHl4e.
3. fapnroHr4rrecKr4e BoJrHbr. CznycourAaJrbHbre BoJInu. TpaeKTopvv qaerr4rJ.

4. Tpoxor4AiurbHble BoJIHII fepcrnepa.
5. Bonnrr femMroirbua.
6. llporpeccrpyroilIafl BoJrHa rrocroflHHofi Sopvrsr Ha rroBepxHocrl4 Hec)KzuaeuoZ

x{t4AKocru 6ecroHerrHo fi rrty6uHbl.
7. MeroA JIarpaH)Ka rrocrpoeHprfl npu6tmx€Hsrrx MoAercfi. Vpannenufl uelrofi

BOAbr.

8. Helnuefiuo-Ar4crepcr4oHHbre MoAerv. Cra6o uerHuefiurte MoAerIu.

9 VpaeHeHr4fl. BycczuecKa. fracnepcr4oHHbre coorHolxeHufl npvrlrruxeHHblx
uo4erefi.

10 Eeryuue BoJrHbr. VeArtneHHafl, BoJrHbr, Kar{ petue uflypaB:nenvtit ByccrzHecKa I,l

Koprenera-Ae Opnsa. Ve4raueHnafl, BoJrHa B rroreHrlr4€urb ofi vroAeJII4.

1 1 . Kso r{AaJrbHbr e B oJrHbrr4 Lrx xapaKTep I4crI4 KI4 .

12. Zcnoln3oBaHr{e KHor4A€urbHbrx BoJrH p.nfl MoAenupoBaHl4fl v H3yrreHl4,fl

p a3nr4 rrHbrx HeJrr4 Hefi uux sBJIeHI4fi n S rasl{Ke.

13. llpzvreHeHr4e KHor{A€rrrbHbrx BoJrH B paAprooJleKrpoHl4Ke p.nfl co3AaHI4t

cJro)KHbrx crdrHulJroB kr B rrpouecce [epeAarlu ranQopnr ar\Lrkr, rI4ApoAI4HaMuKe,

p aAr4 oon e rcrp oH kr Ke, o rrrr4 Ke vr [py rkrx o 6 n acrfl x.
14. Bonnu CroKca B rIoreHuI4€LIIbHofi vroAenH.

15. KpraBr43Ha rrvrHvrvr H Kpr4Br43Hbr rroBepxHocrl4. KannuflpHbte BoJIHsI.

r0



16.VpanHeHI4x ABpDKeHI4t MHorocrofinofi xt44Kocrkr c rroBepxHocrrMr{ p[BAeJra.

,{racuepc[oHHoe coorHorrreHze. Heycrofi.rneocrz Psues-Tefinopa n KemsHHa-
femuroJIbrIa.

17 .JIarpaHr(eBhI upn6lnKeHl4r ilrrfl, ABycJrofinofi xltAKocrn. Eeryruue BoJrHbr Ha

lpaHr4rle piBAeJra.

18. YpanHeHrlt ABIlxeHufl>KurKocrr{ c Herrpepunuofi crparraQraraquefi. rlacrora
Epenra - BsficflIrfl,ulrvr qacroTa [JraByqecrr4. flucuepcraoHHbre coorHorueHlrfl.
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AorIoJrHEHr[fl tr rr3MEHEHr[f K yrIEEHofr rrporPAMME rlo Il3vtIAEMoR
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