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l, Qeau u sadaqu ocaoeHun 0uc4urt"',unbt

Kypc <Ou:llra> oTHoct Tcs K TeM Ar,rCqIlIIJIIlHaM, XOTOpLIe 3aIo'IaAr,IBaIOT OCHOBy_(ecTecTBeHHOHayqHofo

"rpo"or.pa""">. 
os .&o:rNeH uo Bo3MOXHOCTI oolertrzTb aaJIbHefiIJIee QorIeHI'Ie CIIeUUaJI6HbIM

.UfiCUHIIJIIIIIAM.

I{enxrr.rla ocBQeHut Arlcqunrnruu (lrogynr) <(Duszrar> tBJl-l}orct:

- coxpaHeHtre BbrcoKoro yponux'rfyu,uaueuT aIrHofi noafoTQBKI' B TQM qIicJIe no ibl43nKe, (aK QCHOBbI

o6qeEay"H6rx, npoipeccr,ronamnrx, coulraJrbEo-Jrr{qHocrHblx r,r o6ulexyll'ryBHlx KOMfieTeHqI'Ifi,

"rro"o6"o"r, 

-y".r"*rro 
paooraTL B HOBbIX, 6UCrpo parnr'rnarcl{Hxct o6lacrrx HayKI4 I'I TeXHUKI{'

caMocrorTeJr6go HenpepblBgo npuo6perarr HoBbre 3Hauqt, y.MeHI,It I4 HaBI'IKa B 3TI'IX QOJIaCT.TX;

- uuprur"uuO"ti 6op*"pOu*ur neo6xogrubrx KoM[ereHIII4ft c [oMo[IbIO pa3nur{Horo ypoB't

r43freHIrJI AI{cq}IrrJII,IHbI (OI'I3I4Ka).

3ara.reft A[cqrInJII4HEI tBJrterct rI3] {eHI{e ocHoBHErx pa3AenoB MareMar[qecrofo anaJrv3a

(uHTerparbgoe r4cr11acy1egue, Au$(pepenquanruoe ucllracnenlIe' ibynoq"" HecKoJtbKI'rx fiepeuennrx, pr'4rr)'

2. Mecmo ducqunnuHbt 6 cmpyKmype OnOn

Aucqnnflr,rHa <@Hsr,rKa) oTHOCT4TCfl K O6sSare;1rHofi qacrl4 AHcuI4unuH (r'lo.uynefi) (E 1 .O. 12) ro

nanparleur,to 2.09.03. 04 - <IlporpaMMuarl HlixeHepllt>'

,ftr ocnoeuur A""qu,,n''", <@r,IsIrKa)) cTyAeHTbI I,c[oJIb3}.IoT 3HaH,'' yMeHIts, HaBbIKI,I' cnoco6r'r

AerreJrb'ocrrr u ycrarroBKr{, noJryrreHrrble r.r c$oprYrupooalubre B xoAe r,I3)rrreHlts luKorbHofi a}rculIIrJII4HbI

<(Dragurca>.

I,Isyvenue Atrcqr{nJrlrHbr <Or,r:nxa> rBJrrercfi 6asoi,t lllg Aalrnefiuero ocBoeHuJI cryAel{TaMn

npoif z:nurrx,rytcIII4nJIIrH.

3. Tpefloeanua R pesynbmamoJa ocaoeHua ducqunnuau

B coorsercreuu c rpe6osaHurMr.r oloc-3++ BQ n pesy:nrare ocBoel{uf, Ar4cIILrnJII'IHbI O6yratoruufica

AOJIXeE OBJraAeTb (oMnJreKooM rouuerenqufi. BrnotHeHl4e aroro rpe6onan[fi fipo,BepreTcs flpll aTTecTaII[U

, D T^r, u,'^rre rr\r'ntsM r.owrnors ocrarorrgbD< 3HaHnfi o6y'rarorluxc.fl.
^6^oonoo-arrr.rrnri I-t iVfT,T R TOM I{I4CIIC NVTCM KO g OCTATOIIHbIX 3HAHI{

Kareropun (rpyuna)
yHrrBepcaJrbHblx

KOMNCTEHI.IUfi

Koa H HarIMeHoBaHrre

yHu BepcaJrbHofi KoMrIereHqrr[l "* " "at-"""BaH 
rle [I HAIr Karopa AocrI{}KeH rIfl

yH I{ BepcaJrbHo fi KoMrIereH IIrl n

Cucrenasoe a

KpHTLIrreoKoe

MbIIIIJIEHHE

YK-1. Cnoco6eu ocyulecrBJtflrb

[ot4cK, KpHTI4r{ecKHfi aHarH3 v

QHHTe3 HHsOpMar\krv, npuMeHqrb

cHcreMHbIfi noAXoA I.nfl pelueHHt

flocTaBneHHbIX 3aAaLI

I4A r, ,1 3uaer npuHuunbl c6opa, or6opa H o6o6uleHufl

14HoopMauHH.

I4A ur,-,.2 Yueer coorHochrb pa3HopoAHble tBneHHfl v

QHCTeMaTu3HpoBaTb HX B paMKax us6pauuutx BHAOB

rIpoSecc14 o HarbHo fi Aeff TeJI bHocrl4'

VIA yK-I 3, I,lueer rpaKTLIqecKHfi onblr pa6orbl c

HH0opMaUHoHHblMH HcroqHHKauvl-, oIrbIT HayqHoro

noHcKa, co3AaHUs uaYqulx reKcroP

OnK-1. Cnoco6eH rPHMeHflrb

ecTecTBeHHOHayqHble kI

o6ulerzsx<eHepHble 3narrlz^fl , MeroAbl

MareMarHqecKofo aHurur3a v
MOAenI4poBaHHt, TeopeTHqecKofo I'I

3KCrIepI4MeHTa[bHOI.O

HCCJIeAOBaHy.fl. B

ilpooecc Ho HanbHofi AeqrerbHocrll

onK-1.1.
3uaer ocHoBbt MaTeMaTHKr4, snsurcn, Bbrrrgcll4TenbHofi

TeXHHKH H [pofpaMMhpoBaHHs.

ofiK-1.2.
vueer peu aTb cTaHAapTHbr e rposeccHoH iulbH bI e 3a!.aqv

c npI4MeHeHHeM ecTecrBeHHOHayqHbIX V

o6uleuuxeHepHbrx 3HAHl1,vL- MeTOAOB MaTeMaTHr{ecKofo

ats.aIru3a H MOAenHpoBaHI4s'

onK-1.3.
Irlveer HaBbtKH TeOpeTHqeCKOro H SKCIIepHMeHT€LIIbHOTO

lrccneAoB aHHfl o6rercroe fiposeacHoHanbHofi

AeflTenbHocrH.

OnK-2. Cnoco6en I4crloJlb3oBarb

coBpeMeHHble 14HoOpMaulloHHble

TexHoJIofHH V npQfpaMMHble

cpeAcrBa, B TOM rtHcJIe

oreqecrBeHHoro fipol43BoACTBa, npH

peueHI4 H 3aAaq nposeccl4oH€Ll] bHO I

onK-2.1.
3Haer coBpeMeHHble I4HSopMaUI4oHHble TexHoJIorl4H vr

npo[paMMHb|ecpeAcTBa'BToMqHcJIeoTeqecTBeHHofo

npoH3BoACTBa frpH peu eH\vl 3aAaq ilposeccHoHarlbHofi

AE'ITEIbHOCTI4.

onK-2.2
.|
J



V".., ,"t6rputo coBpeMeHHbIe uHQop*aaIII4oH

TexHoJIOfHH Vt rlpofpaMMHble cpeAcrBa, B TOM t{HcJIe

oTeqecTBeHHoroilpoH3BoAcTBanpHperueHHI43aAaI{

flpooecc HoHaJrbHo fi Aetrerl bHocrH.

onK-2.3.
I,Iueer HaBbrKr4 IIpHMeHeHHq coBpeMeHHblx

nn$opnraIIHoHHbIX TexHoJlorplfi vr [porpaMMHbIX

cpeAcTB,BToMtII,lcIeoTeqecTBeHHofoftpoH3BoAcTBa'

rrpn pelu eHvrvr 3aAaq npo+

AE'TENbHOCTH

B pesynrrare ocBoeHltt al{cqfirrnurlbl cryaeHT AoJIxeH:

3.1, 3namo:

- ocHoBHbre ifrcuuecrue rBJreHlrt Il oclloBHble saronlt sltsltt<I4; rpaHI4IIr'I IlX npIlMeItI'lMocTIt'

rrpI,IMeHeIIlIe 3aKoHoB s ra:l<rreftIxux flpaxrrqecrc'Ix [pIiJro)I(eHI'Itx;

- ocHoBrrbre rpr,rsnuecrcne BeJrr{qlrHbr ra tfra:uvecxrae KoHCTaHTbI, I4X Ollpe,qeneHlte' cMbIgJI' Cnoco6rr lt

oALIHI4II6i I4X U3MepeHIlt;

- {yugaueura.rr,nrre ipulr'rvecr<r're oIrbITbI I'I I4x ponb B pa3B}ITUI'I HayKIr;

- Ha3HarIeHIrg I,I npunqunu 4eftcrsus gaxHeftIllfix $r'r:u'recrr.rx nploopor;

3.2. Vuemt:

- o6rx'rurr ocHoBH're ua6ruo4aelrrre [pt4poAnbre r,r rexuoreHHble frBreHLrfl u erf$erru c ro3lluuft

s ynA avr e HTaJr b H brx Q r{ 3 r.rq e c Kr.rx B 3 aHM O A efiCrvuit ;

yKa3aTb, KaKHe 3aKoHbI OIII{CbIBa}OT AaHHOe flBneHl{e vllvr

r{cToIIKoBbIBaTb cMbIcJI S usuuecKl'Ix B9III4r{I{H I4 11ogflTl4fi ;

eSSerr;

- 3anlcblBar6 )paBHenrlt ltrt Srasu'recxux nelflqrn e cacrelIe CI'I;

- pa6orarl c npu6opalru u o6opyAoeanueu conpeveuuoft Sra:avecroi na6oparopzlt;

- r{cnoJrr,3oBaTr, pa3JrrzqHbre MeTOAT4KTI tf USUUeCTUX Uslrlepenzft n o6pa6orrut SKcIIepI'IMeHTanbHsIX

AaHHbIX;

IiCtIoIIb3oBaTb MeToAbI aAeKBaTHOro SusuuecKoro vr

ilpHMeHqTb MeToAbI $u3uKo -MaTeMaTLIqesKo ro aH aJII'I3 a

MareMaTl,IqecKofo MOAenI4poBaHI'If,, a TaK)Ke

K peIxeHI4IO KO HKpeTH bIX e crecrBeH HOH ayr{HbIX

v TexHI.IqecKI'lx IpooJIeM;

3.3, Bnademt:

- rrcnoJrb3oBarr eM ocHoBHBrx o6rqeibugr,rqecrrax 3aKoHoB r,r rpr{Hrlr,rrroB n saxHefiml4x rlpar(TlrqecKl'Ix

TIPI.IJIOXEHA'X;

_ np MeIIeHI4eM ocHoBHLIx MeTo.uoB (|r,rsur<o.trlareua.rraqecKofo 
'jJlaJfir3'a 

AII' pelneHv'

ecTecTBeHHOHaylfi bIX 3aAaq;

- npaB[Jl?Mr.r sKclJryaTarluu ocHoBHbD( npt6opon ra o6opyAomnllt coBpeMeHHOfi @r'rsuvecroft

ra6oparoPuu;

- p6pa6orxofi t4 uHTeplpernpoBanxtpe3yn6TaroB3Kc[9pI'{MeHra;

- ucloJIBoBaHI4eM MeroaoB tfusnuecroro uoAerupoBaHl4q n unxenepuoi [pa(TI4Ke'

4. Cmpyxmypa u codeptcauue ducqunnutbt

4. 1. Pacnped eneH ue rpyAoeMKocrl'I B 3.e./qa cax no 6udhn, uydumop\ort u c&Mocmonmenbqott pudomht

cmylgHlngg le ceMec

Ooprraa

I4TOfOBOfO

KOHTpOnt

KoruqecrBo LIacoB

B rorr,t L{HcJIe

TpyaoeuKocrb,

3.e./{lacbl
Cauocr.
pa6orbl

AyAuropHstx
flparcrnv.

3AHflTklfl

3aqer c

orleHKOfi41144

3aqer c

oueHKOfi



4.2. Pucnpedenenue eudos vrtedrdort paflomu u ux mpvdoervKocrnu no pasdenalv, ducqunnuHbt

j\{b

pa3-

AeJra

HauprenoBaHue pa3AeJroB

Ko.uuqecrBo rlacoB

Bcero

AyAuropHar
pa6ora

BHeayA.

pa6ora
(cP)JI rI3 JIP

I OuguqecKne ocHoBbr MexaHHKu 26 6 8 2 10

2 OcHossl MoneKyJrrpHofi $usrarcn 14 TepMoAHHaMHKH 22 4 2 4 12
a, 3rerrpoAHHaMHKa pr MarHerH3M 28 8 8 4 8

4 [tore6asuf, rd BoJrHbr 24 8 4 T2

5 KeaHroeaq npnpoA a v3nyqennr 20 10 4 6

6 3revesrbr KBaHTonofi $nruKn aroMoB, MoJIeKyJI H TBepAbIX TeJI T2 12

7 3reuernrr cpusurcH aroMHoro flApa 14 3JIeMeHTapHbrx qacruu t2 t2

Irlroro: t44 36 18 18 72

4.3, Tetwamuqecxa[t nnut no oudarw vqedHoft dentmenoqecrnu

J\b

nln

Hovrep
pa3AeJIa

AHCUUIJrr{Hbr

06revr
TTACOB

Terr,ra JIeKulIu

Yqe6no-

HafJrflAHbre

noco6lrq

l.Ouu.recnrle ocHoBbI MexaHrIKI{

I I

Sreuenru KLIHeMarpIKlI. MoAelu B MexaHI{Ke.

llpocrpaHcrBo r,r BpeMs. MexasmecKoe ABnKeHue. Cncreua

orcrrera. Tpaexropkrfl,, Ankrna rtyrkl- BeKTop rrepeMeuleHufl.

KuneuarulrecKnre xapaKTepr.rcrlrKr,r ABHlKeHr,rs. Cxopoctr.
Ycxopen ve u ero cocraBnsroulue. r{nnaMplKa MarepplaJlnnofi

TOIIKIT I'I IOCTYIIATCJIbHOTO ABH)KCHLI' TBCPAOfO TEJIA.

MeronuqecKoe

uoco6ue

2 1

3axos HHeprl?rr4. IzlnepupraJrbr{bre clrcreMbl orcrlera. Cptna.

Macca. Bropofi 3aKoH Hrroroua. 3arou H3MeHeHHfl

rrMnynbca. [enrp Macc u 3aKoH ero ABH)KeHI,II. Tperufi

3aKoH Hrroroua. Pa6ora rr MexaHprqecKat sueprus. Pa6ora

crrJrbr. Moulnocrr. KuHerllrrecKat oHepruq. fIoreHIILIaJIbHas

3Heprrds. 3axos rr3MeHeHr4r MexaHulrrecxofi gHeprl,Iu.

Mero,unqecKoe

noco6ue

.'l
J 1 I

Tsroresue. 3aros BceMr,rpHoro rsroreHl,Is. Cvrra rflxecrn I.I

eec. HenecoMocrr. llore rflroreHr4fl. H efo HanptlreHnocrb.

Pa6ora B rroJre rsroreHlaq. lloreHul{arl IroJIs rflroreHufl.

Meto.uprqecKoe

uoco6rEe

4 I

KocMuqecKlre cKopocrr{. Kuueuarura Bpaluarenbuoro

ABprlKeHLrq. Kunevarura BpaluareJrbuoro ABHxteHHI

TBepAoro reJra. Mouenr uHepuulr. KuHeruqecKas gneprl{s

BparueHprs

5 I I

[uuauurca BpaularenbHoro ABI,I]KeHI,Ifl. Moveur cIaJIbI.

Ypanueuue Ar4HaMr,rKr4 BpaulareJlbHoro rena. 3axou

I{3MCHEHI'I.g MOMEHTA HMIYJIbCA.

IVIerg.{uqecKoe

noco6ue

6 I I

,I{nuNeHue B Her4ueprrr4aJrbHblx cucreMax orcrlera.

Kuueuarura orHocuTeJrbHoro ABII)KeHLrfi. Culrr rrHeptILILI.

OrgocuteJlbHoe ABI,IXeHI,Ie B cucreMe orcrlera, cB.l3aHsofi c

3enuefi. flpunqun sKBIlBaIIeHTHocrIl. flocrylarrt
Sfinurrefiua u cJre,rlcrBkrfl u3 HHX.

MeroluqecKoe

uoco6ue

l4roro no pa3Aeny
qacoB: 6

2. OcnoBbr MoJreKyJrflpHofi QnruKn u repMoArrHaMHKtI



7 I

Tenroeoe ABr{XeHHe. Crarucru.Iecxufi'', H

TepMoAHHaMHrIecKI4I{ Mero.[br I4CCJIeAOBAHVTfl,.

Tepnrogl{HaMIar{ecKLIe CIaCTSMbI. TepMOAHHaMuqecKHe

lapaMeTpbl I4 llpoqeccu. YpaeHeHI4e CocTotrH Vfl kIAeaJIbHoro

ra3a. Vpanueune KI,IHeTI4rIecxOfi TeopI4I'I LIAeaIIbHOro ra3a.

3aron pacrpeAeJleHlrfl MoneKYn

\

MeroAuqecKoe

noco6ue

8 2 I

Baporrterpur{ecKafi $opnayrra. 3aros Follqualla AIIfl

paclpeAeJleHl{s qacTI{II BO BHeIIIHeM noTeHIII'IaIIbHOM IIOne.

CpeAHsq [nprna cso6oAHoro ilpo6era MoL

Mero,uuqecKoe

noco6ue

9 2 I

3arou paBHoMepHoro pacnpeAeJleHufl 3HeprI{Ia no CTeneHqM

ceo6oArl. llepnoe Haqano repMoAHHaMI,lKLI. Pa6ora ra3a npl4

r{3MeHeHI,II4 ero o6reua. TeuloeuKocTb. fIpHrvreHeHI'Ie 1

Harrala K Ia3orlpoueccaM . Alua6aTllqecKuit u flonuTponuufi

Ilpoqeccbl.

MeroAurrecKoe

noco6ue

10 2 I

O6parranrble I4 ueo6pau{Mble npoqeccrr. Kpyroeoft rpoUecc.

I{uru Kapuo. 3nrponufl, V ee CTaTPICTI,IqeCKoe TOJIKOBaHI4e.

BrOpOe HarIaJO T9pMOAI4HaMI4KLI. TenIOeHe ABI'IraTenI4 vr

xonoAl4nbHble MaIIrpIHbI.

MeroAI,tqecKoe

uoco6ue

l4roro no pa3AeJIy

qacoB:
4

f a*ry

a
J11 I

3anot coxpaHeul{fl eIIeKTpI4rIecKoIo 3apfl,pla. 3axos Kylona.

HanprNeHHocrb gneKTpocraTl{rlecKoro IIoJIfl. llpHnquu

cyilepilo3HuHH. flole Al4non.t{. floresuuan

3neKTpocrarl{qecKofo IIoJIt.

MeroAurIecKoe

noco6ue

t2 I

Teopeva OcrporpaAcKoro-f aycca

gneKTpo cTarllrlecKoro rIoJIfl B BaKyyMe. Slexrpo crarplr{ecKoe

rroJre B Al4gneKTpnuecxofi cpeAe. llonrpu3allus

Ar,rsneKTpI,IKoB. 3lerrpuqegKoe CMeuIeHIle. TeOpervra

OcrporpaAcKoro-faycca 4lr sneKTpocTaTplrlecKoro tIoJIt B

cpeAe. VcIoeVg Ha rpaHI{IIe pasAena AByx AI{sneKTpI{qecKIIX

cpeA. lIpono4HI{KI4 B sreKTpl{qecKoM rorte

MeroluqecKoe

uoco6ue

13
a
J I

3rerrpuqecKafl eurocrs
KosAeucaropbl. 3neprul
coxpaHeHpls 9HeprruI.

yeArIHeHHOfO rIpoBoAHI{Ka.

gneKTpnrrecKoro tIoJIs. 3aron
MeroArar{ecKoe

noco6ue

t4 I

flOcrossnrtfi gneKTpl{qeCrufi TOK. Snexrpr'r'{eCKl'Ifi TOK, Clra.IIA

ToKa, [JIoTHocTb ToKa. SlercrpOABlaxtyxlafl cvIila vI

HarrpflXeHlle. 3axos Ornra. ConporuBJIeHI4e IIpoBoAHI4KoB.

Pa6ora 14 MoIUHocrb roKa. 3axoH [xoynr-Jlenqa. flpanula

Kupxro$ a Infl pa3BerBneHHbIX Ueilefi. 3lerrpnqecrufi roK B

MeTaJIIIe, BaKyyMe vI ra3ax. KrtaccuqeCKas sneKTpOHHa"s

Teopl4fl OneKTporrpoBoAl{Mocrld MeTalIJIoB. Pa6ora BbIXoAa

gneKTpo Ha vs MeTaJIJIa. SuuccHoHHbIe sBJIeHI4fl. IzIoHus a:q:zrfl'

fa30B.

MerorutqecKoe

noco6xe

l5 a
J I

MarsnrHoe lrorte. MarnI4THoe IIoJIe I'I ero XapaKTepI{cTHKpI.

3axoH Fpro-Can apa-Ilaunacca. Maruumoe roJle

rrOcTOsHHorO sneKTpl,IqecKoro TOKa B BaKyyMe. TeOperraa

O crporpaAcKoro -f aycca AJIx MarHLITHoro rlo JI.f, .

MerolptqecKoe

noco6ue

t6 1

3arOs Arvrnepa. Bsan\,IoAefiCrsue [apaflneJlbHblx TOKoB.

MarHuruoe roJle ABllxyuerocfl 3apfl'Aa. leficrnne
MarHraTgoro tIOJIq HA ABllxtylr1uitls, 3apsA. ,{nuNeuue

3apsXeHHbIX r{acTLIU B MarHI{THoM Ilofle. 3S$exr Xolla.

3ler<rpoMarHltTH as. zIHAyKIII4I. Onuru (D apagex. O cH oeHofi

3aKoH gneKTpouarsursofr uHAyKqeII4. ___flBneHrc

MerorurqecKoe

noco6ue



caMoplHAyKqI,II4. BsaI,INdHa-f,

Sueprnx MarHI4THorg rtgJr{.

rdr{AyKuus. Tpanc$opMaropbl

t7 J 1

3arcont coxpaHeHpls gueptkru An{ MarurrrHoro tIoJIfl. 3aron

coxpaHeHplq gHeprpll{ AJII N{arHIlTHoro [Orlfl. QcuosH TeopIdLI

Marcserna An.a gneKTpoMarl{IdrHoro lroJlf, .

IvleroAur{ecKoe

noco6ue

18 J I

O6Uag xapaKrepl{crgKa reoBHII NrlarcBella. llepnoe

ypaBHeHue IVIaxcBeJIIIa. Tor crrneuleullfl. BrOpOe ypaBueuue

Nrlaxcnerula. Tperte u r{eTBepToe ypaBHeHI4s i\daKceertfia.

,[u6 6epeHIIpIaJIbHoe ]rpaBHeHHe MaxcBel ila-

MeroAurIecKoe

noco6ue

l4roro ilo pa3Aeny

qaaoB:
8

4. Kor-re6auuq rr BoflHbI

15 4 I

Cso6OAHlte rapMoHI,IqecKHe rOle6anus. fapurounqecKple

xore6aHuq kI IIx xapaKTepI4crLIKPI. IMexaHI4qecKHe

rOle6asus. faprvronu.{ecx[fi OcUunnflTop. flpyxcuuurtfi

MaflTHrlK. Snerrpuuecxufi rOne6areluutfi I(OHTyp.

Clox<esrle BbIHyxAeHHbx role6anvi4. 

-

MleroluqecKoe

noco6ue

r6 4 I

3aryxafolque zil, BbIHylKAeHHbIe Korte6alrnq

AuSSepeHrIHaIIbHoe ypaBHeHI4e 3aryxarcUlux xOle6asuft

Ar,r S S epeHrII,IaJIbHo e ypaBHeHLIe BbIHyxqeHHbIX xole$ asnft

fleperr,renuufi ToK. Pegonasc HallpsNesufi. PesOHaHc ToKoB

Morrurocrb B uerru rrepeMeHHoro roKa.

MerolnqecKoe

noco6ue

17 4 I

Bolurt B ynpyrofi cpeAe. flpo4olbHble kr rorepeqHble

BqJIHbI. YpanneHllle BoJIHbI. Oa3onaq cKopocTb. BOlsonOe

ypaBHeHI,Ie. 3neprur BoJIHrI. fpynuonax cKopocrb.

I4urepSepeHUl4q BoJIH. 3nyxonrte BoJIHrI. llpnuqnn

cynepno3rlIJuM.

Mero,uptrrecKoe

noco6ue

18 1

SnerrpoMarHHTHbIe B9JIHrI. AuS$epeHUI{aIIbHoe

ypaBHeHHe snexTpomaruursofi B9JIHrI. CsOficrea

sneKTpOMarHI,ITHbIX BoIIH. Sueprux gneKTpOMarHHTHbrx

BoJIH. I4slyueuue OneKTpOMaIHI,ITHoro AI4IIOns. Onrtru
Jle6eAena. OrpaNeHLIe u [penoMJIeHI,Ie sneKTpoMarHHTHbtx

BOrrH Ha fpaHl,Iue pa3Aena AByx cPe,u.

MeroAIar{ecKoe

uoco6ne

t9 4 I

I4urep$epeHllufl cBera. MoHoxpoMaTl,Ir{Hocrb I4 BpeMeHHafl

KorepeHTHocrb. IzInrepSepeHULIs B ToHKI4x IIJIeHKax.

MnorolyrreBat IanrepSepeuql.It. Izlnrep0epoMerpbl.

flusparuua cBera. flpuHquu frofirenca-Opeuela. MeroA

3oH OpeHeJIfl.

MeroAurIecKoe

noco6ue

20 4 I

fiuSparcqur Opeuenr Ha KpyrnoM orBepcrkle v AHcKe.

[u$par<rtnr Opaynro$epa Ha oAHofi IUenH kI I(pyrnoM

orBepcrnl,I. [u$paxunoHHaq peluerKa. An$paKular Ha

npocrpancreeHuofi perlerKe. Oopuryna BynlSa-Epsrua.

flossrue renorpa$wu

21 4 I

BOJrH BeIUeCTBOM.

Paccessue cBera.

Ecrecreessrtfi H

BsauNdoAeficrnue oneKTpoMarHHTHbx

[ucnepcur cBera. flououeHl,Ie cBera.

I4sryueHHe Baeuroea-rlepeHKoBa.

nongpl,I3oeaHulIfr cBer.

MeroluqecKoe
noco6He

22 4 1

flolrpusalil4fl. cBeTa IIpu OTpa)KeHIaLI kI IIpenOMneHHu Ha

rpaHllue pa3Aena AByx AI'IsrIeKTpHKoB. finofiHoe

nyqelpeIIoMJIeHI{e. lIolspOI,IAbI. Asaruas [oItppI3oBaHHOrO

cBeTa. kICxyCcrBeHHas O[TIarIeCKa{ aHI43QTpOrrus.

Bpaueslte rIJIocKocrLI rlonflppl3 a\u

MeroAuqecKoe

uoco6ue

klroro ro pa3Aeny

qacoB:
8

7



I

5. KsaHToBaq [pupoga Ir3JIyqeHHs \

23 5 I

Knanronaq [pl4poAa pl3nyrrenufl'. Teuosoe u3nyr{eHue I4 ero

XapaKTepI4CTLIKI{. 3axOsrt Te[JIoBOro I{3nyr{eHLIs qepHoro

TeJra. Ooprraynrr Pelea-[xc4Hca 14 fllasxa. Ouru'Iecxa-f,

[r,rpoMer pr4fl . Ooros$ S exr.

MeroruaqecKoe

noco6ne

24 5 I

3aronu BHelrrHero $orosS$exra. VpanueHl,Ie

Macca kr LIMrIynbc $otoHa. 3$$err
KopnycrcynspHo-sorHosofi AyanI'I3M

3neKTpoMafHI{THOfO LI3nyqeHI4s.

3fiuuneftva.
Korr,rnrotta.

ceoficrn

25 1

Crpoeuue BoAopoAHbIX cucTeM. JIHnefi.IaTble cIIeKTpbI.

Onrrru PesepQopaa ilo paccetHl,Irc als$a qacrllll

BerrlecrBoM. fl,gepuan MoAenb aroMa PesepQoPAa.

Jhaneft.raruft crleKrp aroMa BoAopoAa. flocrylaru Eopa.

SHepreu{qecKple cocroflHl,Ifl. flocroqHHas Pu46epra vr

crreKTparlbHble cepvrvr. Ourtru @panxa f eptla.

MeroAuqecKoe

noco6ue

26 5 I

3reueHrrt KeaHrosofi MexaHHKI4. KopuycxynspHo-

sorHonofi AyanIa3M csOficre BeIIIecTBa. Hexoroprre

ceoftcrea BoJIH 4e Bpofits. Bolnonofi IIaKeT. CooruorueHne

HeorrpeAenertHocrefi fefisen6epra. flouoqeHple.

MeroAurIecKoe

noco6ue

27 I

CnOHrauuOe vI BbIHyxtAeHHOe I,I3n)rqeHHe. Ouru'IeCxue

KBaHTOBbIe reHepaTopbl. 3onsas TeOpI4q TBepAbIX TeJI.

Snepreuar{ecKl,Ie 3oHbI B KpI{CTannaX B upra6ruaxen:au

Culrsofi CBfl3I4. MerallsI, AH3IIeKTpI4KI4, nOIyIIpOBOAHI,IKI4.

Co6crneHHafl. npoBoAl,IMocrb

Knasu.{acrr{Ilbl.

lonylpoBoAHLIKoB.

flpuuecuar

IIonylpoBOAHI,IKOB.

[poBoALIMOCTb

28 I

KOnraxrHble flBlle:n:/^fl. KonTaKT AByx MeTaIIJIOB.

TepvroeleKTpl{rlecKlae flBilenvlfl. BunprMJIeHHe Ha KoHTaKTe

uerall0ilpoBoAHnr. KOuTaKT sneKTpoHHorO LI AbIpOtIHOro

ronyrpoBoAHgKoB (p-n nepexo4rr). [eficrnue eHeulgefi

pa3Hocrl,I IIOTeHUUa-IIOB HA p-n nepexoA.

lIonyupoBoAHI{KoBbIe AI4oAbI I{ TpLIoAbI

MeroArErrecKoe

uoco6ue

29 5 1

Sleuenmt SgsHKLI aT9MHOIO slPa.Pasuep, cocTaB vI 3apfl,A

aroMHoro s[pa. Maccoeoe v 3apsAoBoe qvcila. [e$err
Maccbl V sHeprlas CBt3Lt sIPa. 3lexrponnrtfi 3aXBaT.

Orxpurue uefirpoHa.

MeroAIaqecKoe

uoco6ue

30 5 1

PaAuoaxrl4BHoe u3nyrleHne v ero BI4ArI. 3axon

paAr4oaKrl4BHoro pacilaAa. llpanula cMeIIIeHI,Ifl. .f4epurre

peaKIII{I4 vI I{X ocHoBHbIe THII6I. fIOSnrpoH. Fera

noJroxl4relrsufi pacnaA.

31 { I

-f4epHue peaKuHI4 rIoA Aeficrnuev uefirpouoe. Peaxqnq

AeneHtrs s.4.pa. l]enuar peaKULIs AeneHl{fl. flossrue o6

sAepuofi oHeprerllKe. Peaxqus cI4HTe3a aro@

32 5 I

SleueH6t Susnxu 3JIeMeHTapHbIX qacTI4II. O6rque

cnoftcrea 3JIeMeHTapHbIX qacTLIq. BsaulaOupeBpaIIIeHI4s

r{acTfiu. (DyugaueHTaJIbHbIe

U AHTI'IqACTI{UbI.B3araMoAeficrsus. r{acrl{ubl

Kl ac cpr S vrKar\krfl . o JI eM eHTap H bIX rracrll u . Kn ap4ra .

sneMeHTapHblx
MeromaqecKoe

uoco6ne

I4roro ilo pa3Aely
qacoB:

10

llroro: 36



llpaxrutlecKrle (ceuunapcnne) 3aHsruq

Houep
pa3Aeira

ATICUHTIJT

HHbI

O6revr
qacoB

Terua lrpaKTurlecrcoro 3aHqrrrfl
Vqe6Ho-HarJrflAHbIe

noco6ns

I 1 2

1. Ouguqecrclle ocsonsr uexanranu

Kuneuarrl Ka NdarepllaJlbuofi ro'n<u.
Mero,uHr{ecKoe uoco6ue,

KapTQLIKI,I C 3aAaHLIfrMH

2 I 2
fiuuanruKa MaTepuzutruOtr ToqKI4 II TeJIa, ABplxiyqergcs

nocryrrareJlbHo
Iv{eroAur{ecKoe noco6ue

J 1 2 Ku H ev ar vKa u AI,I H aM I,I Ka Bp aluarenbH o ro 4q4 49!44 IMerorurqecKoe noco6ue

4 I 2
3axos coxpaHeHl4t HMIIynbca. 3aron coxpaHeHl4t

SHepfI,II4

MeroauqecKoe noco6ue,

KapTor{KV c 3A[aHI4flMLI

Irlroro no

pa3Aeny qacoB:
8

2. OcHoBbI MoJIeKYilqpHofi SusuKII I TepMOAI{HaMI{Itu

5 2 2
MOneryntpHo-KHHeTI{r{eCKa.s TeOpLIg. @Ugu'IeCKLIe

o cHo BbI TepMoAI4HaMLIKIiI

MeroAIaqecKoe noco6ue,

KapTorrKa c 3aAa}IuflMvr

I,Irono no
pa3Aeny qacoB:

2

3. S"rrercTpoArlHaM@
6

a
J 2 3ar<on Kynona. HanprNeHHocrb 3nery MerolptqecKoe noco6ue

7
a
J 2

lIoresUpIaJI 3IIeKTpIdrIecKOrO nOIs. Sueprut ClIcTeMbI

3IreKTpHqecKLIX 3apflAOB
MeroluqecKoe uoco6ue

8 3 2

3axouu nocroqHHoro roKa. ConporuBJIeHI'Ie.

Haxo rrA e:nnfl, co [porld BJIeH I4fl IIeillI . Ko sAeH carop bI.

3seprus KoHAeHcaropoB

Mero.uuqecKoe noco6ue,

KaproqKu c 3aIAHI4flMI4

9
-r
J 2

HanpxxeHHocrb 14 I,IHAyKupIfl MarHHTHoro rIoJIt. Cutl'3

Aunepa. Cutn Jlopeuua.
Mero.uptqecKoe noco6ue

Hroro no

pa3AeJIy r{acoB:
B

Llroro: 18

Jla6oparopHbl e 3aHfl TI{fl

Nb

u/n
llomep pa3AeJra

AIICUI|IIJIIIHbI

O6revr
TIACOB

Tenaa "rra6oparopHoro 3aHflTrlfl

YqebHo-

HATJIflAHbIE

noco6uq

1. @uguqecKne ocHoBbI MexaHrIKIr

I 2

Onpe4ereHl,Ie rrlorHocrl4 rBepAbIX TeJI H o6pa6orra

pe3yrrbraroB ua6nroAeuufi. I'Iayueuue 3aKoHa

paBHoycKopeHHoro ABLIx{eHHs. Mauuua ArnyAa.

Onpe4eneHl,Ie Ha.{anrHoft cKopOCTI{ TeJIa, BbIIIytUeHHOro

rroA yrnoM K ropll3oHry. OnpeAeneHne MoMeHTa I{HepUIaI4

MaxoBofo KoJreca. Izlsyueuue ynpyfofo H Heyrpyfofo

yAapoB IIrapoB.

MeroAurrecKoe

uoco6ue

Hroro no pa3Aeny

qacoB:
L

2. OcnoBbI MoJre

2 2 2

Onpegenenlle roeQ SuuLIeHra noBepxHocrHoro

Harfl)I{eHuq ilo BblcoraM rIoAHsTpIfl )KLIAKOCTLI B

Karrr4JrJlflpax.

MerorurqecKoe

noco6ue

a
J 2 2

Onpe4erreHl4e yAenbHofr renrtorbl TIJIaBJIeHHS nbAa I4

yAenbHofi renrorbl rlapoo6pa:onauury
MeroluqecKoe

noco6ue



I4roro no pa3Aeny

qacoB:

3. S.nercrpoArlHaMllKa rI MafHerrr3M

MeroAur{ecKoe

noco6ue

O np e4eneHl,Ie eMKo STLI KoHAeHCaTOpa 6 alnucrF{eCKI4M

M STOAOM. YseIu.IeHLIe [peAenOB Ia3Mep esuit BOnbTMeTpa

Mero.qprqecxoe

noso6ue

OnpegeneHue BHyrpeHHero corporl4BreHllq n 3[C
r4 cro rIH [I rca. O n p eAen e HI,I e rop I'I 3 o Hra-nru o fr

COCTaBngrOUefi HanpsXeHHOcTI4 MaTHIITHOTO nOJIs 3enalu.

I4roro no pa3Aeny

qacoB:

4. Kone6aHl{fl H BoJrHbI

MeroAurIecKoe

noco6ue
I4syuenue 3 aKoHoMepHocrefi xone6 aswit

MareMarurlecKo ro Ma.f, THI,IKa. I4syueHIa e role6 ag nfi

$u:uuecKoro MasTHHKa. PegOsaHc B [OcneAOBaTeJIbHOM

MeroAurIecKoe

noco6ne
Onpe4eneulle AJILIHbI cBeroBofi eoruH c IIoMoIrIbro

6uupr,rsrurr @penenr. OnpeAerIeHHe AnHHbI ceeroeoft

BoJrHbI c rloMolrlbro KoJIeq HrrcroHa. OnpeAeneHl{e

KOHIIE

Irlroro rro pa3Aeny

qacoB:

5. KeauroBafl rlpnpoAa u3ryqeHl{fl
MeroAptrrecKoe

noco6ue
IzlsrvrepeHu e r<os $ $ uqv enTa rIorJIoIIIeHHs npo3paqH bIX

TBepAbIX Ten rIpH rIoMoIqLI YHUBePCilbHOfO Qru
I4roro ro pa3Aeny

qacoB:

C arno cmonmeilb Han p a6 o ma o 6y varu u4ezo

Tpyloeurcoc
Tb

(e vacax)
Tepra rr B1IA caMocToflTeJlbHofi pa6oru ofiyuaroulerocfl

1. @nru.recKlle ocHoBbI MexaHI{KrI

SleueHrU KI,IHSMaTI,IKLI. MeXagUqeCKOe ABI4X9HI49.

Tpaexropvrfl, [nvna IIyrI'I, BeKTop nepeMeuleHufl'.

xaDaKTeplIcrIlKI4 ABII)KeHua. Cxopocrb. YcxopeHue.

Cucreiraa orctlera.

Kuseuau4rrecKue

[uHauura Marepr,ranruofi TorrKpr vr rrocryrlaTeJlbHoro ABLIxteHpIs rBepAoro

rerra. 3axos r{Hepuuu. I4nepurlaJrbHbre cLIcreMbI orcqera. Cuta. Macca.

Brooofi 3aKoH Hnorosa. Pa1oma c ilumepamypou

C"n"t y"pyr.octu tu rpe"rag. Kareropvrkr I,I BI,IAbI cI,IJI. flonqrue o6 ocHoBHbrx

Br4Aax yrpyrr,rx 4etpopnra\uitt. BuArr rpeHut. Craru'IecKoe rpeHI'Ie. Pa6oma c

numepamvpoti

Ocrno"ur ctteu"amHofi Teoprru orHocl4TeJlbHocru P a6oma c numepamypou

3lerrlesrbr MexaHr4KLr xrtrAxocrefi. TeqeHI,Ie xllAKocrefi' u rasoB. ,{aueHue n

xraAKo cr vr kr I a3e. Yp anne :nvre :aepa3pbrB*o cTvr. P a6 o m a c num e p aryN
lrlroro no pasAeny

qacoB:

2. Ocnogm N,I rsnsofi dr,lsnrcu H TePMoAHHaMTIKII

Merotrr rarnaao Ba:H]flfl,. OnurHtre 3aKoHbI I4AeanbHoro ra3a. Pa6oma c

3axos MaKcseIJIa o pacnpeAeIleHl,Iu MOneKyn I'IAeaJIbHorO

14 oHeprl4gM TerIJIoBoro ABI'IxeHHg,. Pajomo c ilumepam.

fa3a IIo cKopocrfiM

u

Barvvu vr MeroAbI ero roryr{eHus. Csoficrea YmrPaPffiPffi



Pa1oma c llumepamypoit

10 Alwa6arllqecxufinpouecc.|Iorrurpougrtfi[poIIecc.p 2

11
flpnueueHpre repBore Harrala repMoApIHaMrIKI{ I( H3oIIBoueccaM . Pa6oma c

numepemvpoit

2

t2
SHrponus. PezutrHble ra3bl LI xHAI(octu. PaiQrna c numepamypotlt 2

['[roro rro pa3Aely
qacoB:

t2

3.SrenrpoArrHaMnrca Ir M4r49r4sNt

a
J

I4
SlexrpuqecKne 3apsAbr. 3arcou KyloHa. 3axos coxpaHeuut 3JIeKTpI,IqecKoro

3apflEa. fpa$uuecKoe u:o6paxeHple oneKTpI{qecKLIX uonefi.

flresosreKrpplqecxufi e$Sexr Pa6oma c numepamypou.

2

15

TepvrosneKTpuqecKrae lr gMr{cclrouHble tBJIeHut. Pa6ora BbIXoAa SneKTpoHa

vr3 MeraJrJra. KoHraKTHa.s pasHocrb [oreHuHaJIoB. Ana 3aKoHa Bollru.
TeprvroeneKTpoHHafl oMlrccns. OoroeneKTpoHuafl sMHccHfl . Pa1oma c

ilumepamvpoit.

2

r6
Slexrpuqecrufi ToK B xfl{AKocrflx. Snexrporl4Tl.IqecKaq AHccoUI4arlli'fl'.

3arOnrt OneKTpoJIpI3a OapaAes. Pafloma c Jlumeparnypoti
2

t7
Slexrpu.recxufi ToK B ra3ax. IrIoHugaIIus ra3eB. CavocroflTeJlbsufi rasogrrfr

pa3pflA LI ero BI,IArI. Pa1oma c numepamypoil
2

Llroro no pa3Aeny

qacoB:
8

4.Kone6 an*rs H BoJIHbI

4

18 llpyNunuufi, Susuuecxufi
numepamypoti

v MareMaru.recKuft MasrHrIKrI. Pa1oma c 2

29 Cnox"grae rapMoHr.rqecKrrx xone6auufi oAHoro HarlpaBneHl{fl vr oAnofi

rracrerbl. CnoNeHLIe B3aLIMHo rteprleH

2

20 lruOO"peHuuairbHoe ypaBHeHrle 3aryxaloulldx xole6asufi. Pa6oma c

numeDamvpoti

2

2l I"S0.p*uran"noe ypaBHeHHe BbIHyxAeHHbIX rone6aHufi. Pa6orna c

ilumepamypoti

2

22 ,Ilu&paxqrq cBera. Pq6omo c ilumepamypoit 2

23 I urepSepeHUI,{t cBera. llolrpu3alll{s cBera. Pa1oma c ilumepamypoit 2

I4roro ro pa3Aeny

qacoB:

t2

5. KeaHroBafl npupoAa u3nYffi

5

25 Onrn.{ecxa.s ilLrpoMerpvrfl. Tenrosrte I4croqHI,IKI,I cBera. Pa6oma c

Jtumeqamvpoil

2

26 flpunneueHr{e SorooS$eKra. EAraHcreo KoprlycKynspHblx vr BoJIHoBbIX

ceoficrs srIeKTpoMarHLITHoro H3nyrleHrls. Pa1oma c numepamlPg!-
4

I,Iroro ro pa3Aeny

qacoB:

6

6. 3nerureHTbl KBaHroeofi Qusurcu aToMoB, MoJIeKyJI H TBepAbIX TeJI

6

27 @ry*yaU"" 
"om 

r43nyqeHr4.s. 3xcnepraMeHrbl Banurosa. Onrn Byaa 2

28 Vuet ABLrlKeHH.rr flAep B MoAenu aroMa Eopa. V'Ier rpenoMnenufl'

3neKTponHbrx Bo JIH B oIIbITe Ae"etqcon a-ANep"t epa.

2

29 l"Opa*tdr HefirpoHoB, aroMoB, MoneKyn. SSSexr Parvrsayspa. KnanroBaHple

oHeorrrrl aHrapMoHlrqecKoro ocur4nn.uropa. Pa6oma c numepamypou

2

30 rcnu.*6rnaU"" BoAopoAonoAo6srx aroMoB v cl4creM. Pa6oma c

numepamypoit

2

31 rc"a"io"a{ ilpl4poAa rapa - H SeppoMarHeru3Ma. Pa1oma c numepamlPoti 2

JZ Ko".r.*t. 
"Brrenr..rs 

lr ryHHerrbHble e(pserru n oneKTpoHI4Ke. Pa6oma c

numepamypoti

2

11



I4'roro no pa3Aeny

r{acoB:

7. SremeHTbI fturunu aroMHoro flAPa

SncnepraMeHrbl n $rasrarce BbIcoKI4x 3Hepryrt.

C*r(tp**""fl flAepHbrx H3nyrreHwit u qacTLIU. Pa6oma c nurnepamltpou

SrerrpoMarHI,ITHbIe B3aI{MoAefr crslas. Culrsue e3auMoAefi,crsufl'. Cna6ue

B3anMoAeftcreu.f, . Pa6omo c ilume.

"gra"e"*ue 
rpeAcTaBneHws,. Pa^oma c numepamypou

,{ncrperHble cI{MMerPLllt. O6ierutHeHLIe B3aHMoAeitcrswfr. Pa6oma c

I4roro ro pa3Aeny

qacoB:

5. IlpuuepHun meMumuKa Kypco^bx npoeKmoq (pa6om)

Kypcosue npoexTu (pa6omr). He npelycl'IorpeHsl.

6. Vrte,Ho-rvremoduqect<oe u unfiop*taquoHHoe odecneqeque ducqunnuHbt (modynn)

T. 1. O 6 ecneqe HHocmb o 6yaan u4uxcn y ve 6nux(wru, y ae6uw*tu no co 6 unM u

J\b

n\n

HannaeHoBaHHe

yue6Hurca, yue6Horo

noco6r4q

Anrop foa
Vi3.AAHVfl,

Kor-so
SK3eMIIJISpOB

3nenrpoHHat

BepcHs

Mecro
pa3MeLqeHprt

erercrpoHHofi

BepcHH

Ocso.

ffi
-fleopcrcufi E.M. I

BHas JIUTepa,

2018 |

rypa 1_T -T
I Kypc $r.rsurua: yue6uoe

noco6ne Ant BTy3oB

YMK
naSeApu

2. 3renrpouarHerh3M.

OcHosHure 3aKoHbl

I,lpoaos 14.8.. 2021 I + YMK
rcaSeAprr

3. Kypt reoperuLtecrcofr

Sugnrca

ITansay II.A.,
Iln$ul,ru E.M.

2018 I + YMK
rca$eApsl

4. Kypc o6qefi Srasurcu:

Vqe6uoe noco6ne

Caeerses 14.8. 2011 I + YMK
rca$elpsr

5. O6urnfi Kypc Qusuxu:
yue6Hoe noco6ue Arq

BV3OB

CnnyxraH A.B. 2019 I + YMK
rca$eapu

6. Kypc $llsnrcn: y're6.

noco6ue Anfl By3oB

TpoSr.rrraosaT .V[. 2019 I + YMK
rca6etpsr

1. @Hsurca q.2.

3renrpuqecrBo H

MATHETH3M

TrcpraH IO.l4.,
r{epuon kln.,

Kprc.{xon IO.rc

2019 I

8. @efivraHoBcKue JIeKUHH

no $usurce

OefiHuaH PrauapA

@., JIefiroH

Po6epr 6., Cst-tAc

Merulo

2018 I

9. Oefi rr,r aHo BcKHe reKIIH H

no $nsuxe Bsrn, 7.

OefiHvraH Puuapl

O., IIefiroH

Po6epr 8., CeuAc

Merurc

2019 I

OcHoest SHsnrcn:
yqe6uoe noco6ne

,4onolul

I Eorarcu A.A.,

I YnssHos B.II.,

I luproHoe 8.B.,

I flogaeeBa 3.8.

4TEJTbHAfl, TIW

-__-
| 2019 k

10.

T2



fonsA P.M.@usuKa AiIr reonoroB:

SnexrpnqecrBo pI

MAfHETH3IVI

Tpo$nrraosaT.V.Kypc Srasurcu. 3a1aqu u

Hepnoe 14.n.,

JlapraoHos B.B.,
bHHK 8.14.

@u:H.{ecrcuil nparruKyM.
({acru 2, 3nenrpl4qecrBo

H MAIHET?I3M
Llepuon Vl.n.,

JlapnoHon 8.8.,
TronnH IO.t4.

@Hsrarca: C6opHnrc 3aAaLl.

t{acrn 2. 3lercrpnqecrBo

H MA|HETH3M

trImozo no ducUuniiue: %o nevamHbtx usdauuu - 100; % eneryryponnom

7.2, Ilpozpa,mnuoe odecneqenue u llumepnem-pecypcot

I4nrepner-pecypcsr:

t .ron$epeuuzx no o6rqefi Teopuu florr. ocuorn, npI'IHqIIIIbI sa 6a:e rIoH'TItfl KoMIIJIeKCHoro

pur.ro"tt".-fp*rltaurlf,. Pexurrd Aocryra: http://winglion.spb'nr/otp3'htm'' 
2.Qusur<i u tlu:rocotpur - qro o6Iqeio - o6rqas reHAeHuI{t qeJroBerlecxoro Mrrnrnenns n XIX

[Snexrponnrrfi peclpc]/ PeNuIvr aocryna: http://philosophy.allru'nevperv347'html'

3.Ozsuxa, MaTeMaTrrK4 TO3. Jl"nq"r, KypCOBLIe, gaAa.na, rre6suxr'r. [3nercrponnrd peclpc]/ Pexuv

,{ocry na: http://fi smat.nr/fi s/.
' 
4.Ougrara. [3aextponnuft pecypc]. http://www.all-fi zika'com/

7.3. Memoduqecnue ynasaHua u Mamepuu.bt no eudatn tannmufi'

Me.roguvecxue yKa3alr4f. IIo peureHr.rro 3aAaq [pe.uocTaBlcloTCt CTyAesTttM B BI4Ae TeopeT]IqecKl',rx

npeAnocbrJ[oK (B )reKTpoHHoM I'I nellarHoM alt4e) rc npaxruvecxurra pa6orav'

7. MamepualtuHo-mexHu'rccl<oe ofuecne"enue ducqunJtuHbl (nody'tun) :

,ftr ocyurecrr:renr'rr o6pa:ooareJlbHoro [pouecca rlo AucqlnJrI'IHe <I'In$optlarura> neo6xo'{nu

rOrranrrOrepnrrfi KJIaCC, a TaRxe JIeKIIIIOHHa' AyAvffApu 
' 

O6OpyAOrarna.a MynbTI4MeAI4ftHbn\'II{ CpeACTBZIMI'I AJlt

AeMoHcrpaqlru lerqzft -npe:euraqltfi .

o 6 e cu e.reH r{s ALr cuu rnl4 HbI f{eO HIIMU M aa9P43n9vu :

l\b

n/n
HauveuoBaHHe Bua (Dopua Aocryrla

I
Vqe6uo-rureroAnalecKafl iluTeparypa

fro AHclIllrInHHe (oH3I,IKa)
3nercrpoHHbtfi YMK Ka$eApbr Id.uflkl

2 JnucasHe na6oparopHblx Pa6or
3nexrpoHHbIfi

(Word)
YMK KaSeApbI kIutIkI

3 Myr sru vreAH fi H bt e MarepH€L[ bl Cereeofi YMK Ka$eApbr I4n\IkI

4 3l e rcrpo u uas 6u6 ttt4 oreKa Cereeofi lloprarr nfY nru. T.f. LUesqe]rrco

o6ec o6opy,4oBaHHeM:

8. Memoduqecxae pexo.weada4uu no opzaHwaquu wyveHun iuc4unnutbt:

Pa6oqas yue6uas [porpaMMa IIo AI4Cqr{nJIIrHe <<(Dr,rgura> cocTaBJIeHa B COOTBeTCTB]:IL C rpe6onanun'rr',r

(DeAepanrnoro focyAapcrrennoro o6pa:orareJrbHoro cTaI{AapTa BO no sanpaBJIeHIIrc 2.09.03.04 -
(flporpaMMHar r,rHxeHepr.u) z yve6uoro nJIaHa IIo npotf ulro IIoAroToBKI] <Paapa6otra fiporpal\{MHo-

nuQopuaqnouubx cl.rcreM>.
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II r{eHl,{q n CI.IHftJIHHbI

J\b

u/n

Honrep

aYAI{TOpI{U
Kor-eo HanuenoBaHne

@opma

NCTIOJIb3OBAHUfl

I
Ayluropur

Jt 21

OpraHur awfl la6oParopHblx Pa6or,

AOCTyfi K o6pa3oBareJlbHblM pecypcaM Bo

BpeMr caMocroureJlbHofi pa6oGr

cryAeHTOB, pa6ora c MyJIbTHMeAHfiHbIMH

MaTepHaJI AMU HA npaKTHr{ecK4x JaHxfI4gL



\p. 
-\

llsyuerr e alrcqrrlJrr4Hbr <@u:ura> BKJrroqaeT neKII[OHgbIe [paKTI'IqeCKI'Ie I4 JlaoopaTopnue sanrrux' Bb'

BpeMr BbrrroJrHeHrrr zaRa uit npalcrz.recrOfi paoOTbI B yrleoHoft AyA]dTOpuLr CTyA9HT MoXeT

(orrcyJrbrr{poBarbcr c rperroaanareJreM, orlpeAeJltrb Har{6oJree sibibeKTnBHble MeroAbI pelueHl'lt'

rrocraBner{x6xga,qaq.EcnuKa(ar-TorlacrbSaAaHI'ulocraerctl{eDbIIIorHeHHofi,cry4enrMoxerIIpoAoJIXI'ITb

ee BsrlonHeHl4e Bo BpeMt BHeayAI{TopHofi caMocro{TeJlr}toft pa6orrt'

Pa6ora c r,rnipopuaquounbMr{ ACTOTTHI,IKaMUT gtlLlTAeTCfl oAHIIM I',I3 OCHOBHEIX BI{AOB CaMOCTO'TeJIbHO}I

pa60161.

Ter<yWrfi KOIrapoJI6 ycBoeHut snaEnfi no AI{CqlIuI{He npeAnonaraeT I4c[OJI63OBaHue pa:nrx Qoptrt

(olrTponr, B ToM rMCJre npoBepKa npaxTlrqecKux sa$anuit Izl'rorosufi KoHTpOJIb MOXeT OCyIqeCTBJItTECt B

rlopue :auera, gK3aMeHa, recra. BonpOcrr K 3aqeTy, grcal{eHy U o6pa"geq TeCTOBbIx za4anuit np BeAeHbI'

Bu-oont""" na6oparopnrx saRa&ufr., CAarIa KOJIJIOKBLIyN{OB II MOAyJI6HI'X KOI{TpOJIbHbD< SBI'IOTC'

neo6xoalrurru ycnoBueM AJII AonycKa K 3rcaMelry.

9, Texuonozu,tecKan Kapma ducqunnunu

KpeAzrgo-rr.roaylbHat crlcreMa oqeHtrBaHsS IIo AlIcqrInrMHe He rrpe'{ycMorpeHa'
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