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1. UEII,I O CB OEHplfl ilI,,CJ-II.,IilnI,IHbI

Ile.nntru ocBoenl4.n ApIcrII{nJrr4HbI <<@rasr.rKo) flBilflercfi. o6ecueqeuze 6y4yrqero
clrequaflficra nay'rnofi (pzsuuecxofi 6asoilt, na r<oropofi n ssrcurefi TexHr{qecKofi ruxole
crpol'ITc.fi o6uleunNeHepga-u Ir cIreIII{anbHaJr nolroroBKa. llocreAosareJrbHoe r,r3freHr.re (fusraru
nr-rpa6arrrnaer cnequSzuecrzfi MeroA Mbulrenrt-s, SrasrEvecryo rrHTyr4rlt4ro, Koropbre
oKasblBalorct BecbMa [noAorBopHbrM[ r.r B Apyrrax HayKax. Cuequanracrrr, nonfruBtrrr{e
HI'IpoKoe Qrasuro-uareMarl{qecKoe o6pa:oBa*ure, Moryr caMocrosreJrbHo ocBal4Barb HoBbre
TexHI4qecKue HarIpaBIreHvIL ycflerrrHo pa6orarr B HHX, nerKo rrepexoArarb or pemeur.rs oAHr.rx
3a4aq K .4pynlM, LIcKarb HecraH.{aprHrre r{ HerpaAurlr{oHnbre npv, qro oco6eHuo BaxHo Anfi
npo(feccnouanruoft uo6nnrnocrr.r c[erlr4anr4croB B ycloBusx ycKopeHHoro pa3Br.rrr,rr rexHr{Kr.r.

3anaqrl:
. Teoperl4qecKat rloAroroBKa e o6racru Suzuxu, rlo3BoJr.f,rorqat 

'ygy[luM 
r4HXeHepaM

opI'IeHTI,IpoBarbct B tloroKe Hayuuofi I4 TexHllqecroft zu(fopMarfr4r{ ra oSecneqr.rBarouFrr r.rM
Bo3Moxnocrb I4crIoJIb3oBaHI{.ff HoBbIX Qnsuvecxux [pr,IHrlr,Iloe n o6racrrx cnerllaarusaquft;

. Bbrpa6orKa HaBbIKoB [poBeAeHLI.s gKclrepraMeHTaJrbHbx Haf{Hbrx r.lccle4onanrafi
Susuuecr<rax snreuuft c oqenxofi norperrrHocrefi zsrraepenufi .

o (foprraupoBaurre Hayqnoro MblrlneHur, B qacrnocrt4 rrpaBrrJrbuoro rrour4Maur.rr rpagr,rq
TIpLIMeHI{MocrL{ pa3nllrrHErx Susnuecrux uolrsrr.rfi, 3aKoHoB, teopuft u yMeHr{s orleHr4Barb
cTeneHb IocToBepHocTI,I gKCrIepI{MeHTanbHbD( H TeopeTr.rqecKr{x pe3ynbTaToB r.rccneAoBaHr.rr;

o srrpa6orKa [prIeMoB LI HaBbIKoB peIrleHr.rff r<ouxperHbx 3aAaq r{3 pa3nbrx o6nacreft
QrasrExra, conpxxeuubx c r.rnxeHepHbrMrr 3a,4aqaMr.r.

2. MECTO II,ICqUlJrrrHbI B CTpyKTypE oIIoII Bo
I{ent nrrcruero o6pasor,a:Iufl. - nonr{I{Tb HayqHoe rrpeAcraBnenr4e o [pr4poAe r{ MeroAux

ee rIo3HaHIlr. Be4yrqefi Hayxofi B Aocrr.rxenzz erofi uerr.r sBr..sercx Susur<a. Ona orHocrrrcr K

AI{cqI{rInrIHztM 6agonofi .qiacru vI 3aAaer Haqano anropr,rrMy HHxeHepHo-TexHr.rqecKofo
o6pa:onauux Bcex Ha[pasreH[fi rro.qroroBKr,r rro paAr,rooneKTpon]rKe r4 upu6opocrpoenr.to. llo
coAepxaHI,IIo LI HafrHbIM MeroAitM r.rccne4oBa:uLrs. $zsrara - cpe4crBo o6pasonareJrbHoro r4

BocIII4TareJIbHoro eos4eficrnur. B conpeMeHHoM ecrecrBo3HaHr4n rrpvrnxr Suszvecxnfi. crntts u
MareMarlltlecruft rsrrx o6rqeuur, o6uena uu(foprraaqtwr vr alaJrusa. [w. ycrtemHoro ocBoeHr.rs
Kypca $raeIala cryAeHTaM neo6xo.{IaIvro 3uarb orrpeAeneHHbre pa3AeJrrr srrcuefi MareMarr{Kr,r.

3. IINAHI,IPYEMbIE PE3YNbTATbI OEYIIEHLIfl ITO AI4CUI4TINITHE
fllanzpyeusre pe3ynbrarbr o6yreuur no Ar{crlurrJrr{He, coorneceHHbre c [naHr{pyeMhrMr{
p*ynbraraMr.r ocBoeHr.rr OIIOI

Koa SopuzpyeMbrx xorrrnerenqnfi Vposeur
ocBoeHut
KOMNCTEHUH}I

lhaHrapyeuue pe3yJrbrarbr o6yrenur rro
AucqunruHe, xapaKTepv3yrox{r4e sTanbr

$opnavrponaurar ronanereuqufi (noxa:arelu
ocBoeHl4t nolruerenqr,ru)

OIIK-I. Cnoco6Hocrr npr.rMeHrrr
ECTECTBEHHOHA)^IHbIE 3HAHI4II,

METO.ITbI MATEMATI4IIECKOTO AHZIJIH3A

u MoAeJrr{poBaHvfl. n unxenepnoft
Ae{TeirbHoctll, cnx3anuofi c
pa:pa6orroft , npoexrupoBaHueM,
KoHcTpyI{pOBaHLIeM, TeXHOIOTI4-fl MLI

npoH3BoAcTBa Lr gKcrrJryaTaqr,rrr

6uorexnlrqecKltx cl4creM

lloruroe
)cBoeHr{e
(oMnereHrIttpI

3namo: $nsuuecrne ocHoBbI, ocHoBHbre 3aKoHbr I
rroHrrrr.rq Qu:zxll.
Vnemt: llsMeprrb Quenuecxue BeJrr,rtrlrHbr

o6pa6arurnarb pe3yJrbrarbr r.rsuepenzfi, crporrrr
rpaQuru, Q oprrazpoearr pe3yJrbrar, Bocnpr4Hr{Marr
nHQoprr,raqr.*o K aHaJII43y, caMOCTOtTeJIbH(

yBHAerb creAcrBr4-fl cSoprrlyllapoBaHHorc
pe3yJrbTaTa, AeJraTb BbrBoAbr.

Bnademu: ocHoBHbrMH npraeMaMr,r o6pa6orxu l
npeAcTaBJIeHHt 3KCnepHMeHTan bH brx AaHHbIx.



4. OEbEM r{ CTPyKTyPA Ar4CrIHrrJrr{Hbr
Tpyaoeuxocrb Ar{crlrarrJrr{Hbr cocraBJrrer 8 sa.I€rHrx eArrHr4rl, 288 .raca
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I. MEXAHI4KA I t0 l0 l5 5/25

I Knneuarura [ocryrrareJrbHoro Lr

BpatrIaTenbHoro ABr4xeHr{t

I z 2 3 U25

2 (r4HaMr{Ka nocrynaTeJlbHoro
IIDt(eHI/UI

2 2 2 5 r/25

J ,{unauuxa BparuarenbHoro
ABIIXCHI'UI

J 2 2 J t/25

4 3axoHrr coxpaHeurr{ A z 2 a
J r/25

5 Mexanma xulrocreft r4 ra3oB 5 2 2 a
J t/25

II. MOJIEKYJI'PHA' @I43I4KI
H TEPMOAI4HAMI4KA

I r6 8 28 8/33 Peftrnnr-
ronrpom J',lbl

6 Crarracruqecxnfi uero.[
I{CCJIE,IIOBAHI4-f, CI{CTEM

6 2 z J t/25

n Pacnpegeneuue Marcnella 7 2 3 t/50

8 Pacnpe4enenue FonrqruaHa 8 2 2 J t/25

9 Tepuo4uuaurrecrHfi MeroA
I{CCJIE.IIOBAHI{{ CI{CTEM

9 2 3 t/s0

l0 llepaoe HaqilJro repMoAr{HaMrrKI{ l0 2 2 4 l/25

ll Bropoe Haqzuro repMoAlIHaMI{KI4 ll z At 1/s0

l2 3leuenrrr tlnslrvecrofi KrIHerI{Kl t2 2 z 4 U25 Pefirrznr-
xourporu Nl2

t3 Peamurre ra:rr IJ 2 A l/50

III. SJIEKTPIIIIECTBO }I
MAfHETI43M

l0 20 5/50

t4 3nerrpocrauqecxoe rroJre B

BaKyyMe

t4 z A t/s0

l5 OurosHas reopeMa
3JreKTpOCTaTr{Kr4

15 2 t l/50

t6 ,{usrerrpuru B 3JIeKTpr{rrecKoM

IIOJIE

t6 2 4 U50

t7 Teopeua laycca p;tx
3reKTpl,FrecKof o rroJrf, B

.U{3JIEKTPI,IKE

t7 2 4 t/50 Pefirunr-
rourpolr Nl3

l8 llpono4nuru B 3neKTpI{tIecKoM
TIOJIE

l8 z 4 1/s0

Bcero:a I ceuecrp 1-18 36 18 63 t8/330h 3m:arueH(27)



llpo4onNeurae ra6ruaqrr

III. SJIEKTPHI{ECTBO 14

MA|HETI,I3M
2 l0 6 8 l5 5/21

I
I flocroxnnuft enerrpu.recxzfi rox 2 2 2 J 1n7

2 Marnrarnoe noJre B BaKyyMe 2 2 2 J t/25
a
J MarnrarHoe [oJre B BellecrBe J 2 2 2 J t/t7

A 3rerrpolraurr{THa.rr HH.uyKuwI 4 2 2 J t/25

5 Ypaeuenru MarcBerla f 2 2 J U25 Pefirranr-ronrpo
J\b I

IV KOJIEEAHI4fl II B OJIHbI 2 AT 2 Aa 6 2120

6 3rerrpouarru4THble rore6anra.s 6 2 2 2 J Ul7

7 Srexrpouarru{THble BoJIHrt 7 2 z 6 r/50

V OIITHKA 2 8 4 6 t2 4/22

8 feouerpu,recKiu onrtaKa 8 2 2 2 J ut7

9 I4urepSepenrlrlr cBera 9 2 2 J U25

10 llonapu:aqur cnera 10 2 2 J u25

il ,{u<pparqux r{ Arrclepcl{l cBera ll 2 2 J t/s0 Pefirranr-roHrpo
Ns2

VI. OCHOBHbIE TIOHATKI'
ATOMHOIZ @I43VIKVI

T4 6 t2 7 /35

t2 SreueHur rsaHronoft orITIrKIa t2 2 2 2 r/25

t3 Sreuenrrr rsaHronofi
MEXAHI{KII.

l3 2 2 l/50

t4 Cuonraunoe I{ LrHAyurlpoBaHHoe

r,r3Jr)4reHr{e

T4 2 2 2 U25

l5 Teopnr renJloeMKocru [e6at l5 2 z 1/50

l6 flonsrue o KBaHToBbIX

CTATI4CTI,IKAX

l6 2 2 2 U25

l7 OcHosnbre noruITI,Ir Qustlxll
TBepAOfO rena

1ntt 2 2 lt50 Peftrnnr-xoHrpo
Ns3

l8 Ouronrr rpusuru aroMHoro {Apa
gJreMeHTapHbrx qacrull

18 2 l/50

Bcero sa 2 ceuecrp ) t-18 36 18 18 45 t8/25010 Snsarueu(27)

I{roro rro Ar{cq[rrJrlrHe l'2 L-36
,11 l8 36 r08 36t290 3rcaueH(54)



Pagner J. MexaHr.rKa

CogepxaHrre JreKrlr.roHHbrx g anqrrlfi rro ArrcqunJrrrHe

oro -trBlr

flpe4rraet (pnsznH. MeroArt Quruuecxoro [ccne.4oBaHr{.fl: ofrbrr, rr.r[ore3a, gKcnepr{MeHT,

Teopl{t. 3raurr ucroplll{ (pusnrra. Vcnexu coBpeMeHHoft lpzszxz, ee cBs3b c Apyrr{Mrl HayKaMu.
Ponr rr.rarelrarl{KlI B LI3yrreHLM (fzauxra. 3reuenrrr nertopuofi arre6pu: o[peAeJreHve BeKTopa,
cJIoxeHI{e BeKTopoB, yMHoxeHlre BeKTopoB,4u$(pepenq[poBanrre BeKTopubrx BeJrr.rqr4H.

MexauLrqecroe ABI,IXeHI4e nrarepua-nrHoff TorrKr,r. Pa4uyc-nemop. Jluneftuas cKopocrb 14

mEneftlloe ycKopeul4e. Tpaemopr,rs. TaureuquaJrbHoe rr HopManbHoe ycKopeHus.. Csssr MexAy
nranefiurruz u yfnoBbrMll KIiIHeMarLIrIecKrIMrI BeJII,rqI,IHaMkI. flocryuareJrbHoe, ttnocKoe u
BparrlarenbHoe ABI{xeHIae rBepAoro reJra. flpunqnn orHocr.rreJrbHocrr4 farurne.fl.
Teua 2. rllunavzxa nocrynarelrnoro .4nraxenux
I4nepquanrHbre LI Hel4ueprlualbHbre cr4creMbr orcrrera. Cr,rcrelra Marepr{aJrbHbD( TorreK. flepnrrfi
3aKoH Hrroroua. Bropofi 3aKoH Hrrcrona. Ypannenue ABrzxeHrrs. Tperraft 3aKoH HrroroHa.
I{eutpo6exna.s, cvIra. Cura Kopuonnca. VpanHeHrar I{enrp rraacc (qenrp uHepqr.rv).
Teivra 3. Arznalaaxa epa[Jaremgoro nsuxeHHs
Ilousrne rBepAoro rena. MonaeHT cr.rJrbr. Mouenr r,rMrrynbca. Mouerm r4Heprlr{H. Teopeua
Illreftnepa. Vpannenue MoMeHTon (cnasr MoMeHTa r,rMrrynbca c MoMeHTorr,r cunrr). Ypanneuue
BparrlareJlbgoro ABr4xenrrr rBepAoro rena orHocr4TeJruro seno,qeuxnofi ocu. KzservrtecKas.
gHeprlrt Bpnrrlarcqeroc.fi TBepAoro reJra. firpocrouvrqecKr,rft e$(pexr. Cno6oAHue ocr.
Teua 4. 3axouu coxpauenras
3na.reuIae u coAepxaHlle 3aKoHoB coxpaHenus. B MexaHr4Ke. 3arou coxparrenurr r.rMnynbca.
O4uopogHocrb 14 I43orponllt npocrpaucrBa. O4Hopo4uocrr BpeMeHr4. 3aros coxpaHeHvt
MoMeHTa l,IMfiynbca. Pa6ora, oueprlr.fl, Morrluocrb. KoncepnarraBHbre rr HeKoHcepBarlrBHhre
cLIJIrI. KoHcepnarLIBHalI 14 Ar4ccvnarvIBnae. cncreMbl. 3axou coxpaHeHr{s gHepruu B MexaHr{Ke.
Csssr MexAy [oreHrlr4rrJrrnofi eneprn eit u culoil
TeMa 5. Mexanrxa Nulrocrefi Lr ra:oe
Cnoffcrsa Nra4r<ocreft lr ra3oB. YpaaueHue .4Br.rxeHr4r n (poprr,re 3finepa. Ilole cropocreft,

ITuIHuIrz, Ia rpy6nu rora. VpanHeHr4e Hepa3pbrBHocru. YpanHeHr.re Bepnynnra. Bsgxocru. Ooplayna
flya:efinr. JlauranapHlcria u "ryp6yneutnrrft pexLIMbI TeqeHr.rr. I-{upr<ynn1r,rs. florenqrraJrbnoe rd

BlaxpeBoe IBI4xeHrIt. Teopeua Xyr<oncroro. [nuxenue reJr B ]KrrAKocrrx r{ ra3ax.
Paslefl II. MorercvngpHaq drlgrarca u rep*{oAuuaNr[Ka
Terraa 1 . Ctarracrra.recxufi Naeror HccreAosaHng cplcreN,I.

Ilou.fltlle LlAeanbuoro ra3a. Ocnonuue rroJloxeHutr MoneKynrpHo-Kr{Herr4qecroft Teopuz
BeIIIecrBa. Crarzcra.recrcraft MeroA raccJleAoBaurlt cr4creM. Oasoesre rorlKa, s,reirxa vr

npocrpaHcrBo. Oynrqlrx pacnpe.4enenufl. Murpo- 14 MaKpococroflHr4fl. cr.rcreMbr. r{uclo
floctyrar paBHoBepo.f,Tnocrlr. 3arou paBHopacrpeAeneHu-s oHepfr4r4 rro creneHsrra cno6o4lr.
Teua 2. Pacnpenenenrae Mar<cnenna
Pacnpe4enenze MarcBeJrJra (pacnpe4eneuue MoJreKyn rro a6coruorHrrM 3naqeur.rxna cropocru).
Cpe4nrae cKopocrr4 MoneKyn.
Teua 3. Pacuperenenrae Bonrrlrraaua. Pacnpe4eJreHr,re Bonrqrrrana. BaporvrerpnqecKair (fopuyna.
TeMa 4. TepMoAr,ruan4raqecxuft NaeroA accrenosauus cucreld.
Teprr,tognuauuqecKr{e MeroA, cr{creMa r.r [poqecc. PaeHonecubre r{ HepaBHoBecHbre cocrofl:rrvrs,
crrcreMhr. O6paruuue u Heo6paurMbre npo{ecc6r. BHyrpeuHxx sneprur, pa6ota, TerrJrora..
TeMa 5. flepnoe na.rano repMo.{uuaMuro{.
flepnoe Harralo repMo.qr{HaMr.rKr,r. Tennoeurocrb I{AeanbHoro rasa. 3ura.nrula.fi. (Doprrayna

Mafiepa. Ilonrarponnrrft npoqecc. Pa6ora, coBep[raeMall ra3oM nprr r.r3orpoqeccax.
TeNaa 6. Bropoe na.rano repNroruHaMuxl,I
3nrpouzx. Crarprcru.recKoe roJrKoBaHHe BToporo HaqaJIa repMoAlrHaMIarn. @opuyn?IpoBKt4

BToporo HavLura repMoAr{HaMraru. {uxr KapHo u KIII rns. v4eurbHoro rasa. MaKcuuamurrfi
KII.{ reunoBofo ABr,rfarets. Crarucru.recKr,Ifi nec (repuoAnHaMuqecKat BepoflTHocrr).



Tenra 7. SreMeHrH (bugrrecroft Kr.rueuaru
flonsrue croJlKHoBenur. Yupyroe lr Heyrrpyroe croJrKnoBeurzr. llpnqeJrbHoe paccrosHr,re.
Paccesulle qacr[Il. Cpe4nrx Antr:aa cso6oAHoro npo6era. llonsrrze o (frasH.recxofi rr.ruerzxe.
HepanuonecHbre cucreurr. Bperu.f, peJraKcaquu. flsneur{r repenoca. flu$frysnx. Kosfi$r4rlr4eHr
ara$Sysuu. TenlonpoBoAHocrb. KosQ$raql4enr rerJrorrpoBoAHocrrr. Bsgxocm (nnyrpennee
rpeune). Koe&$uqr.leHT Bs3Koctu. flzuauuqecKalr rr K]rHeMarr{qecKar Br3Kocrb.
Terua 8. Pearsutre rasrr
Cvnrr Mex(MoJIeKyJItpHoro nsauuogeficrBrrr. Zeoreprr.mr peurnbHoro raga. Oagrr BerrlecrBa.
Ycroeus paBHoBecl4t Sa:. VpanueHrae Kranefipona - Knaysuyca. @agosas AkrarpaMMa
(4raarpavnaa cocro-f,Hzx). Mer:acra6amnsre cocrosnut. KputuirecKoe cocrorHrre. @asonrre
fiepexo.4br 1-ro u 2-ro poga. Vpanneuue Ban-4ep-BaaJrbca.
Pag.[er III. Sler$puqecrno u prarHer[gN{
TeMa 1. Srer<rpprqecKoe none n garlrvil{e
3lerrpuuecxzft sapx4. Coxpanenve 14 krnBapr.raHTnocrb 3aps1a.,{rEcrperuocrb 3aprAa. 3axou
KynoHa. Ilonstue sJleKTpocrarl,IqecKoro rroJr.rr. Porop HarrprxenHocrr{ gJreKTpocrarr4qecKoro

lronlr. Cralonrre nvnur4 (nuuuu Harlpf,xenHocrra). llprEnqran cy[eprro3t4rlr.rr,r gneKTpocrarr.rqecKrD(

noleft. floreuquanbnocrb (xoucepnarunuocm) gneKTpocrarr.rqecKofo rroJrr. Iloreuquan.
Pa:uocru rIoreHIII{aJIoB. fpaAraeur cKan.spHoro froJrr. Oneparop fanrznrrona (oneparop
<Ha6ro). Pa6ora cr4n gneKTpocraruqecKoro rroJrr.
TeMa 2. OcgoeHa"q reopelaa erexrpocraruxu
flotor BeKTopa Harlptxennocrn. Teopeua faycca Anr oneKTpocrarr.rqecKoro rroJr.fi B BaKyyMe r.r

e€ cssgr' c 3aKoHoM Kynoua. ,{uQ$epenrlkraurbnas. $oprraa reopeMbr faycca. IlprEueHenve
TeopeMrr fayccaAns pacqera nonefi.
T,eMa 3. nugnerrpr.rrcra s greKrpu.recKora nore
Tunrr ALIOneKTpI4xos. Cso6oAHbIe r.r cB.fl3annble 3apsAbr B BetqecrBe. CroponHr{e 3apsAbr.
Slexrpuvecxnft Aunom. Snertpv.recrzfi MoMeHT Avrrrons. (Aunomnrrfi uorrlenr). Ilorenqual u
HalrptxeHHocrb fioJrs Aurrom. llonapHrre pr Herronf,pHrre MoJreKyntr. Zonnas, greKTpouHafl vr

opI4eHTaqLIoHHaJI [onrpH3aIIIaI{. Mouenr cvfir, geficrsyroquft Ha Ar,rnonb Bo BHerrrHeM

oneKrpl,IqecKoM rlone. Ilon.rpzsyeMocrb MoneKynbl. llorxpusonanHocrb (nercrop nonrpu:aquz).
[uneprenqrlq BeKTopnoro rroJllt. Ce-ssr lonflpll3oBaHHocrr.r c noBepxHocrnofi rrJrorHocrbro
flontplruaul4oHHoro 3apflIa..{uslerrpusecnas. Boc[pnr,rMrrprBocrb BerrlecrBa u eE sanucLrMocrb
or reMlreparyprr. Cssar MexAy rroreHrlr.ranoM lr HarrprNeunocruo 3neKTpocrarr.rqecKofo rroJrf,.

Vpanneuue Jlannaca. Oueparop Ilannaca (<nannaczau>).
Teua 4. TeopeMa faycca nrq erexrpu.recxoro nors e nvgJrexrpuxe.
3renrpnuecroe cMeIrIeHI{e (erexrpuuecKuul I{HAyxqux) B Ar,r3neKTpr,rKe. ,{uererrpuqecKrur
rlpoHl4llaeMocrb cpeAbl. Brrq[cnenr.re HarlptxeHHocrl{ gneKTpfiqecKoro [oJrr B Ar,rgneKTpr.rKe.
fpanu.rurte ycnoBrar Errs. gneKTpnqecKoro rroJrr Ha rpaHr{ue pa3Aena "4r,rgreKTpr,rK

AI,IgneKTpr4K". CerHero3neKTpr.rKr4.
Terua 4. flpono.unraxra n enexrpvqecxorr uore
Pacupe4erenne 3aprAoB B rrpoBoAur,rKe. SnextpocrarutrecKoe rroJre Bnyrplr n cHapyxn

rrpoBoAHrrKa. fpanrauubre ycnoBu.{ Ha rpaHrrrle "flpono4Hr4r-nanyyu". 3nerrpr,ruecKr{e ceoftcrna
npono4xqefi o6oroqru. 3nercrpocrurwrecKar 3arrlrrra. 3rer<rpoerrrKocrb ye4uHennoro
rrpoBoAHr.rKa, crrcreMbr npoBoAHzKoB u KoH.4eHcaropa. 3rexrpuuecxax 3nepfur c?rcreMbr

ToqeqHbrx 3aprAoB. 3neprur gneKTpocrarllqecKoro noJlfl. O6reMuas nJrornocrb sHeprrrv
SneKTpocTaTI{qecKoIo IIoJLT{.

Terrna 5. flocTosnurrft gnerrpplqecxzft ror
XapaxrepucrllKlr oneKTpocrarurrecKoro roKa: rlJlorHocrb roKa, cr4Jla roxa. 3axoHu Ova pr

[xoynx-JleHrla B au$frepenquanruoft (popue. Vcnoeue cyqecrBoBanr{r eJreKrpuqecKoro roKa.
3rexrpo4u,rxyrquu czra (3[C). llpanzna KHpxro([a.
TeNra 6. Marnur:uoe none s saKy.vl{e
Marnr,rrnoe rroJre KaK perrsrr4Br4crcxuft s$$err. 3anon Aunepa. EArauuqa cprJrbr roKa - ai\{nep.

Marnurnas r,rHAyrrlr4r. 3axon Erao - Cayapa - IIannaca. llou.srpre MarHr.rrHoro noJrr. flpunqrau



cynepno3I,IIII4I4 MaTHTITHrIX [oneft. Cuna JIopeHrIa ra crana Alrnepa.. ManrurHrrft MoMeHT.
Monaeur cun, 4eficrnyroqnfi Ha paMKy c roKoM Bo BHerrrHeM MarHr{THoM noJre. ManrrarHoe
Ilone [prMonunefrnoro ]r KpyfoBoro roKoB. 3aron noJrHofo roKa B BaKy]Me.
Teilna 7. MarHurHoe none e eeuecrse
Tzurr MafHerI,IKoB. Bexrop HaMarHr4trr,rBalufl.. MarHrarnas Boclpur{Mql,IBocrb BelrlecrBa.

HanpxxeuHocrb MafHLITHoro rror.f, B BerrlecrBe. Maruurua-{ [poHr4rlaeMocrb cpeAbr. I4ngyrqzx
MarHI4THoro noJUI B BelrlecrBe. fpaura.fi{bre ycnoBl{t Anr MarHr{THofo rroJUr Ha lpaHr4rle pa3$ena
AB)D( cpeA. Toqra Krcpr,r. Kprana.a HaMarHr4qr{Balr4s..
Tenra 8. 3rexrpoMarnurHas zn.4yruus
Oulrr @apa,uex. Marnprrurd fiorox. 3.{C ranayrquu. Ocnonnofi gaxoH gneKTpouarnnrsoft

I'IHAyKqI'M. flpanzno Jlenqa (saxon Jlerqa). -flsrenze caMor4HAyKqrau. Zu4yrrrasHocrr. Toxr
3aMbIKaJ{I{f, LI pa3MblKaHvs. rJenu. -flnrenr.Ie sgauNaHoft r4HAyKrIr,rH. 3neprrax MarHr4THoro rlor.s.
TeN{a 11. VpasHeur,rs Maxcnerna
Porop nelcropHofi Qynxrryru. Ooplr,ryna Crorca. flepnoe ypaBHeHr.re Maxcselra. 3aron coxparreHr..rfl
3apflAa. Cn-ffir MeXAy MaTHLITTIrM rIoJIeM I.{ ABIDKyIT[x\4cr 3ap{AoM. 3lerrporvrarg}rrHoe rroJre.
Cucrerraa ypaenennfi Marcnenla. Tox crr.req envrs..

Pa:len IV. KoJre6anraq u norHsr
Teua 1. 3nerrpouarnrarnrre role6anrns
[uQQepeulll4anbuoe ypaBHeH]Ie 3aryxarcqux gneKTpoMarHr{THhrx r<one6anrEft n RlC-noHrype
I4 ero pemeHlle. Kouryp Touncona. Hacrota v roe$(fr.rqrreHT 3arp(aHr4r sneKTpoMarHrlTHoro
xone6auux. Jlorapulpuu.recr<nft AeKpeMeHT 3arlD(aHr4r vr 4o6pornocm KoHTX)a.

[uSSepeHIII4anbHoe ypaBHeHI4e BbIHyxAeHHbrx oJreKTpoMarHHTHbrx rore6anuft u ero peilreurre.
Aunnury4a H Saga fipu BbIHyxAeHHbrx gneKTpoMarHr4Tnbrx r<one6annrx. Pesouanc n
role6arenrHoM KoHType. PesoHaucnble Kpr4Bbre Hanprxenus.v crrJrhr rora. IleperueHnrrft ror.

,{zSSepeuIII4arIbHoe ypaBHeHI{e rapMour.rqecKl{x Mexanr.rqecKr4x rone6auufi r4 ero perreHr,re.
XapamepncrllKl{ fapMounqecrcux rore6auuit. Sueprux rapMoHr4qecxrax rone6auuit. Cloxeurae
oAI4HaKoBo HanpaBneHnbrx (cxanxpurx) rapuonuqecKr{x r<ole6anHfi. MeroA nenropnofi
AI,IarpaMMbI. Erzenns. Cnoxenue B3aJ,rMHo IIepneHAI4KyJrrpHbrx (nerropurrx) raprraonrFrecKr4x
r<ole6aurafi. Ourypst Jlzccaxy. flu$SepenuurrJrbHoe ypaBHeur,re 3aryxanqux role6anuft.
Teaaa 2. SrexrpoNlarnzrnrre eonnrr
(Dapa4eercKa.s. il MaKcBeJIJIoBcKar rpaKToBKIr rBJIeHr.rr oneKTpoManrraruoft nn4yxquu. Tor<

cMeqeHLIs. Bonnonoe ypaBHeHLIe Anr sneKTpoMarHHTHoro rroJrr u ero pe[reHr{e. Cxopocru
pacrrpocrpaHeHl,I.f, gneKTpoMafHI,ITHbD( BoJrH B cpeAax. Ocnonsue cnoftcrna gneKTpoMarHraTHbD(

BoJIH. Berrop lloft urulrra. Ilkala sneKrpoMarHrrrHbrx BoJrH.

Mexanzsra o6pa:onaHur MexaHl,IqecKrrx BonH B ynpyroff cpeAe. llpogonrubre rr rroflepeqHbre
BOJIHbI.

Pagler V. OnruKa
Telra 1. feorr{erpu.recKaf, onr[ra
SnerrpouarHvrrHas. ilplrpoAa cBera. flpunqun fioftrenca. 3ar<ourr orpaxeHrrfl r,r npenoMJrenrrfi.

A6comots:rtfi. u oruoclITeJlrnrrft noKa3arenl,I [penoMneHus. llo.unoe BHyrpeHHee orpaxeHr4e.
feouetpuuecKat onrLIKa - rrpeAenbnstit ctryuaft noruosofi orrrr.rKr.r. Ourr.r.{ecrne r4HcrpyMeHThr.

Teua 2. Znreprbepelunx cnera
Monoxpol,tarl{qecKI4e vr HeMonoxpoMar[qecKr4e BoJrHbr. llpznquu cyneprro3r,rrlr4r4 Lr

LIHTeHc[BHocrb rrpu cJrox{eHr,ru cBeroBbrx BoJrH. Bpeuenniir KorepeuTHocm. Bperrls u Anr4na
KorepeHTHocrn. llpocrpancrBeHHa"f, KorepeHTHocrb. Paguyc KorepeHTHocrlr. Onrzqecras
Ankrna flyrrr. Onrra.recrar pa3Hocrb xoAa. Pacqet IrHrep(fepeHqraonnofi Kaprr4Hbr or AByx
KorepeHTHhrx r,rcrorrHr.rKoB. flonocrr paenoft Tonlqr,rHbr vr paBnofo HaKJroHa. Cnoco6rr
IlonrreHr.rs KorepeHrHru< nyrefi . IrlHrep(f epoMerpbr.

Terraa 3. flonspugaqus cnera
EcrecreeuHstit u [onspr.r3oBannnrfi ceer. Creneub rrompu3arfilrr. Ilonxpusaqvs. cBe^ra Trpvl

rrpenoMneHrari r,r orpaKeuprv. 3ar<ou Bprocrepa. florxpusaqfis. rrpkr 4nofiuou nyqe[penoMJreHr4ra.

O6rrxnoneHnrrft u ueo6rrrnosenHrrfi ny-ra. Onruqecna-f, ocb Kplrcranna. 3axon Manroca.



TeMa 4. .Ik0pax{rs z lucnepcz-fl cnera
Ilprlnqr'rn fiofiresca - @peuerx. MeroA sou (Dpeuena. llpxnaonr,rueftuoe pacflpocrpaHeHr4e

cBera. .{u&parolru Openena. ,{u$paxqur (Dpeuerr or Kpyrnoro orBepcrr4s r4 Kpyrnoro ,qrrcKa.
,{u(pparqux Opaynro$epa or 6ecrcone.ruo gnuunofi upxuoft rqenkr. ,{u$parqur or oAHoMepuofi
gu$paxqraouuoft peruerxz. llonsme o rolorpalprra.

Hopua-nruar n aHoMaJIbHat Al,Icnepczu. MeroAsr Ha6ruoAenvs, Ancnepcvrr4. 3rercrpoHnax
TeopI4fl AI'IcIrepcIlI4. flomorqeHlle cBera. 3aron Byrepa. Orpacra reJr Lt crreKTpbr [orurorrleHr{r.
PasAe[ VI. OcuonHbre ronsrr{fl aroMHofi {u:urcra
TeN{a 1. 3reMenrrr xeaHronoft ouruxra Tenrosoe r.r3nr{eH}re. PasHosecHoe r{3nfreHile.
Xapaxrepucrvlnu rerlJloBofo r{3[yqeHr.rr. A6eolrorHo qepHoe reno. 3arou KrapxroSu. 3ar.o"
Cre(fana-BonbllMarla I,I 3aKoH Buna. Pacnpe4eneHr.re gueprr.rr{ B cneKTpe a6conrorHo qepHoro
rela. (Dopnayna Psler-[xunca. Ynrrpa(fuoneronair Karacrpo(pa. KnanroBuur rr4rrore3a r.r

$opuyla llnanra. Bseurnzfi $oroenerrpu'rccxniressercr 14 ero 3aKonrr. Ooronrr.
llprEnqr.rn orHocLITeJIbHocrLI 3ftHrureftna. llocryrar rrocrorHcrBa cKopocrkr cBera.
flpeo6pa:oBaHus.Jlopenqa. Jlopeuqeno coKparleHr4e AnrrHbr rr 3aMeAJreHr.re BpeMeH[.
3$$enr lI reoplrfi Kounroua. Mogeru aroMa Pesep(fop4a. flocryrarrr Eopa. Arou no4opo4a.
TeMa 2. 3nerueurlr rsanrosoft NaexaHzrz fianorega .{e Epofinx. 3ncneprarraeHTaJrbHoe
noATBepxAeHHe BoJIHoBbrx cnoftcrs MI4KpoqacrI,Iq. CoorHollrenrEe HeolpeAenesnocrefi.
BonHosat lpymqux, ee csoficrna u crarHcrr.rqecxnft cMbrcJr. Ctaquonapuoe ypaBHegr.re
Illpe4Ianrepa. HecraqrloHapgoe ypaBHeHrre Illpe4zHrepa. gacrnqa B rrorenqraamnoft xve.
flpoxoxgeuze qacrI,IIIhI qepe3 rroreurlraaJmsrrfi 6apsep. VpanneHze Illpe4ranrepa Arra
gneKTpoHa B aroMe BoAopoAa. hanuoe, op6ura-nruoe kr MarHr.rrHoe KBaHToBbre q]/lcra.
Knanronanrle oHeprI{LI sneKTpoHa B aroMe BoAopoAa. Cnexrp aroMa BoAopoAa. Op6uralrHufi u
marnurnrrft MoMeHT gneKTpoHa. Co6crnennrrfi uexauu.recxvfi MoMeHT HMrrynbca gneKTpoHa
(cnun). Cuanoerrfi uarnrarnrrfi MoMeHT oneKTpoHa. Cnznonoe u MafHr,rrHoe cnr{HoBoe
KBaHroBbre qrcra. Ourrr Illrepna u fepraxa. flprEnqzn 3arrpera llaynra. flpanrno or6opa.
flepuo4auecxarr cr.rcreMa gJreMeHTon Men4eneena.
TeMa 3. CnonraHnoe ra zHlyqzpoeauuoe zsr)r.{euue. Ila3epbr. llouorqeHr{e, cnoHTaHHoe H
HHAytIpIpoBaHHoe r.r3nyqeHue. JIas epu. flpnnqzn geircruux na3 epoB.
Teua 4. Teopns tenloeurocru.4e6as Kraccra.recKat reoprr{ TenJroeMKocru. 3aron ,{ronoura r
flru. KsaHToBaf reoput renJloeMKocru 3ftururefiHa. Teopvr renJroeMKocrr{ [e6as. Oononrr.
TeMa 5. floHsrr,Ie o rnaHrosrrx cratucrzxax. llousrze o KBaHToBbrx crarr.rcrr,rKax Bose-
3ftnrureftna u Oepvra-[upaxa.3lerrpounrrfi ras. Yponeur r.r eHepn{r Oepuu
Tenla 6. OcuoenHe uoHsrlas dngm<Ia rneproro rena. Pacupe4enenze gneKTpoHoB rro
gneprerI4rlecKl{M 3oHaM. Knaccu(fuKar\Lrs. TBep.qbrx reJr Ha MerarrJrbr, rroJryrrpoBornu:r.u tr
ALIgneKTpI4xIa. Co6crBeHHar r.r lpr.rMecHa-fl rrpoBoAraMocrr.r nonylpoBoAHrdKoB. P-n nepexo4.
flonyuponoAHr{KoBbre Ar.roAbr.
Te\aa 7. Ocuosrr 0raguKr.r aroMuoro slpa n greNreHrapHrrx .racrull. XaparrepzcruKr4 aroMnoro
a4pa. Mo4eJII,I aroMHoro s4pa. Macca rr gHepnzJr cBfr3r4 rpipa. BzauMocBr3b Maccbr r{ sHeplr4r4.

fleserct Macc. 3ueprux cB.fl3u. 3axoHrr palvroaKTkrBHoro pacrraAa. Anr(pa-, 6era- v. raMMa-
LI3nf{eHI4e. -f,4epnue peaKrlr{u I4 3aKoHbr coxpaneHl4x. Peaxqus AeJreHa.rr r4ep. I{enHas, peaKr\Lrs.

AeneHl{fi. Pearrlus crrHTe3a aroMHbrx r4ep. llpo6neMa yrrpaBJr.f,eMbrx repMorAepurrx pearcqrafi.

BIa4u naalEuogeftcrsuir u xraccu(puxaqprs gneMeHrapnbrx rracrr.rq. Mero4sr perlrcrpaqur,r
gneMeHTapHbrx qacrrlrl. Kocla[qecKr.re nyqr. rlacrrarlrr tr arTvrqacruqrr. Heftrpzno. Knapr<r.r.

Co4epxaHrre [panTlrqecnrrx gansrufi rro Arrcq[[JrrrHe
2 ceuecrp

Pasner IfI. Srercrpuqecrno n prarHerusNr

Teaa I. Hauprxennocrb gneKTpuqecKoro noJrr B BaKyyMe
Kynoua. flonsrze gneKTpocrarr{rrecKofo [onr. CrEnosrre ilvlevru
flpunquu cyrrepfio3r,rrluu gJreKTpocrarr4qecKr,rx noreft. Ioror

(nuwuu HarrprxeHHocru).
BeKTOpa HarrpflxeHHocTr,r.



Teoperr,ra faycca Ant gneKTpocrarr.rqecKoro flonr B BaKyyMe z ee csssr c 3aKoHoM Kynoua.
flprauenenr{e reopeMbr f ayccaAnr pacrrera uolefi.
Teua 2. lloreuqzan gneKTpocrarr4qecKoro ror.fl
Pa6ora cun gJleKTpocrar[qecKofo noJrf,. I]prprcynrqu.f, Ha[prxeHHocrrr gneKTpocrarr,rqecKoro
rIoJIt. Potop Hanp{xenHocrll sneKTpocrartrqecKoro [oJUr. lloreHqr,ranbHocrb
(xoucepnatunnocru) gJleKTpocrarl{tlecKoro rroJrr. lloreHqaar. Paguocrr rroreHrlr.raJros. Cesgr
MexAy rIoreHIII4anoM I,I Ha[p.f,xeHHocrllo SneKTpocrar}rqecKoro rroJrr. YpanHeuze IIannaca.
3nerrpzuecr<rafi glanorm. Srexrpu'aecr<krir MoMeHT Ar{rofls (Aranonrurrft nrorrrenr). lloreHqr,ra;l n
HarlptxeHHocrb rIoJIt Alrrrons. Monaenr cvrr\ 4eftcrnyrorqrafi Ha Ar,rnoJrb Bo BHerrrHeM
greKTpr.rqecKoM rroJre. 3neprua .qranoJrs B gneKTp[qecKoM noJre.
Teua 3. flpono4rmKrr B sneKTpraqecKoM rroJre

Cno6ognue lI cBt3aHHbre 3apsAbl B Berqecrne. CroponHue 3apsAu. llorxpHbre 14 Herrompnbre
MoneKynbl. Tunrr Al4oneKTplarcon. Teopeua faycca Anr gneKTpr4rrecKoro rroJrr B AngneKTpr.rKe.
3lertpnvecxoe cMeIqeHI4e (enempuvecraa r.ur4ynqux) B Ar,r3neKTpr.rKe. ,{rasremprqecKat
npoHlallaeMocrb cpeAbr. Brr-rl4creHlre HarrpsxeHHocrlr gneKTpuqecKofo [oJl.f, B Ar4gneKTpr,rKe.
Pacnpe4ereuue 3aptAoB B rIpoBoAHr{Ke. SnerrpocrarraqecKoe none Bnyrpr{ u cnapyxr4

rIpoBoAHI{Ka. fpauuvnble ycrroBl4fi Ha rpaHrrqe "upono4Hr,rK-BaKyyM". 3lerrpraqecKfie csoficrna
rIpoBoMIIIeft o6oroqxra. Srerrpocrarr.rqecKa.s 3arrl[ra. MeroA raso6paNenufi. Snenrpo€rrrcocrr
ye4uueunoro [poBoAHr4Ka, crlcreMbr rrpoBoAHr4KoB r.r KouAeHcaropa. 3nextpnvecKafi gueprurs

cl{creMbl Toveqnblx 3aptAoB. 3neprzr 3aptxeHHoro [poBoAnr.rKa, crrcreMbr [poBoAHr.rKoB r{
KoHAeHcaropa. 3neprux SneKTpocrarr,rqecKoro rroJrr. O6reN,lnas nrrorHocrb gHeprr{r{

SneKTpOCTaTLIqeCKOTO IIOJLf, .

Teua 4. flocrosnHrrfi snexrprauecxraft ror
XaparrcprEcrl{Kl,I gneKTpocrarr{qecKoro roKa: nJrorHocrb roKa, cvila roKa. Vcnonue
cylqecrBoBanrlrl gneKTplrqecroro rora. CropoHHrre cr4Jrbr. Pasnocrr [oreHrlr{ulnoB, HarrprxeHr.re,
gJIeKTpoABHXyrqas cIEra (3,{C). KnaccuuecKtur gJreKTpoHHtur reopnr oneKTpo[poBoAr.rMocrr{
MerarIJIoB. 3anonrr Orraa u [Noynx-JIeHIIa B au(f(fepenquamuofi $opue. 3ar<ormr Orvra n
,{xoynx-JIeHIIa B }IHrerpanbnoft (fopnae. 3aron Oua grx HeornopoAnoro f{acrKa rlenu.
flpanuna KzpxroSa. HelocrarorrHocrb KJlaccraqecxofi ererrpouuofi Teopurr
gneKTpo[poBoAr4MocTr4.

Teua 5. Marur.rrnoe rroJre B BaKyyMe
3aron Aunepa. MarHrarnas rlHAyKrlr.rs. 3aron Eno - Canapa (saron Brao - Canapa - Jlannaca).
flousrrle MarHr4THoro rrorrs. flpzuqun cyfiepno3r.rurlr4 MarHr.rrHbrx uorefi. CutnJlopenrla rr ctrIra
Arrauepa. Butox c roKoM B MafHLrrHoM rrone. MaruIarnrrfi lroueHr. Mouenr cral,4eftcrnyrorquft
Ha paMKy c roKoM Bo BHeIrrHeM MafHr,ITHoM rIoJIe. MarururHoe noJre rlptMonr,rHeftnoro ra

KpyroBoro roKoB. I{upxynxqrrr BeKTopa uarnuruofi r,rHAyKrlr.rr4. 3axon [oJrHofo rona (reopeMa o
IlupKynsq[r4 r{H,qyKrlurr MafuraTHoro nonx) B BaKyyMe. llprauenenue 3aKoHa [oJruoro roKa Ans
pacqeTa MarHr.rTHbrx nonefi. MarnprrHoe rroJre AnI4HHofo coneHor{Aa r,r Topor.rAa. Marrryrfiroe
nsauuo4eftcrBrre roKoB. EAuuuqa clrJrbr roKa - aMnep. Buxpenoe none ABlrxytqeroc.fl gapfl.Aa.

I4unapuanrnocrb gneKTpntrecKofo sapfl,p4a. Marurarsoe lroJre KaK peJr{Tr{nucrcrrafi s$Serr.
Teua 6. Snerrponaarnvrrnafl rrHAyKrlut
Onrrr @apagex. Maruurnrrfi norox. 3[C uu.ayKIII4LI. Ouronuoft 3aKoH sneKTpoMarnnrnofi
TIHAyKIII,II (saron <Dapa,uex). Brrno4 ocHoBHoro 3aKoHa gneKTpoMarirr.rruoft [HAyKrIu]r Ia3

3aKoHa coxpaHeHus gHepn{rr, a raKxe Ha ocHoBe gJreKTpoHHofi reopur.r. llpanzno Jleuqa (saxon
Jleuqa). -flsneuue caMolrHAyKuutl I4rtIyKTlIBHocrr. I4n4yxu{BHocrb Anr.rnuofo coneHoaAa.
Toxu 3aMbrKanr.rr v pa3MbrKaHr{r qeflrl. -flsreHue egauN{Hofi raHAyKrlr,rIa. BsaIa[aHar
r,rHAyKTIaBHocrr. Suepfrrr MarHrrrHoro rror.s. O6tdNrHa.s nJrorHocrb 3Heprrzt4 MarHr,ITHoro noJlt.
Parten IV. Kone6aHuq H norH,br
Teua I . 3nenrporrrarnlrrubre xone6anra.s

flraQQepenq]ranbnoe ypaBueHr{e xone6anIaft e rore6ateJlrnoM KoHType il ero pelleHr4e.

,{uS$epenqfianbHoe ypaBuen[e 3aryxarcqrx oneKTpoMarurrrHbrx rore6anuft r4 ero perreHr.re.

9acrora H xoe(ftpuquerm 3ar1yx:a:avr eneKrpoMarHzrnoro xone6anllf,. Jlorapra(plar.recKuft



AeKpeMeHr 3aryxaHrafi ra Ao6poruocrb KoHrypa. ,{uQ$epeHII}IaJIbHoe ypaBHeH}re BbrHyxIeHHbIX
gneKTpoMarHr{THbrx rore6anrafi }r ero pe[reulle. Avnnrry4a ra $asa [pr,r BbrHyxAeHnbrx
gneKTpoMarHETHbrx rone6anusx. PesoHaHc s Itore6ateJlbHoM KoHType. Pegouaucnbre KplrBhle

An-[ Hanprxeuvrs.kr c]rJrbr rora. fleperueuHrrft tox.
Paglefl V. OnrrKa
Teua I. [z$parcqzr cBera
MoHoxporrlaruqecKr,re v HeMouoxpoMarl,IqecKl4e BoJIHsI. llpunqun cy[eprro3r.Irlt4r.I 14

r{HTeHCT,TBHOCTI npn CJrOxteHr.rU CBeTOBrTX BOJIH. BpeUeUU6X KOrepeHTHOCrr. Bpeus. tr AIT:zlrrA

KorepeHTHocrr.r. flpocrpaucrBeHna.fi KorepenTHocrb. PaAzyc KorepeHTHocrr{. OnrI,rqecra"tr

Anrrua rryru. Ourraqecra-s pa3Hocrb xoAa. Pac.ret uHrep(fepeHqlaonuofi Kaprl{Hbr or AByx
KorepeHTHbx rrcrorrnr.rKon. llo.nocrr panuofi ToJIIuI,IHrI H paBnoro HaKJIoHa.

flpuuqHn fiofirenca - Openerr. MeroA son (Dpeuenx. llprruonnnefiuoe pacrpocrpaHenl{e
cBera. ,{u(fpaxqux Opeuerr. Au(lparqzr Opeuerfi or Kp}Tnoro orBepc"turfl. Lr KpyrJroro Ar.rcKa.

,{uQparcqux Opeuen or KpaJr rronyrrJrocKocru. ,{ra(fpaKrlus Opaynro$epa or 6ecr<oneqno

4rraHnofi nprnrofi qeJrrr. .{r.r$parcllzr or oAnoMepnoft 4ra(ppaxquonuofi perrerr<n.

Teua 2. fiucnepcw. cBera
Ecrecrnesnrtit u rroJrspr43oBanurfr cser. CreneHb noJlflppr3a\fipr. llonrprsaqr4fi. cBera npv
lpenoMneHr,rkr u orpaxeHr,ru. 3aroH Bprccrepa. 3arou Manroca. llonynoruonrre tr
qerBeprbBoJrHoBbre rrJracrlrnKkr. I4cryccrBeHua.f, onrplrlecKat aull3orpoflI{s. Onru.recraff
aKTrrBHocrb BerrlecrBa. 3$Ser<r @apalex. Hoplranrna{ rI aHoMarlbnas Arlcrrepcvu.

' CoAepxanr,Ie.rra6oparopHblx saHsrufi rro Ar{cqn[Jr[He
I ceuecrp
Pagnen I. MexaurKa
Jla6oparopuaxpa6oraJtl-O. Teopua norperrrHocrefi. Onpe4eJIeHI4e o6reua qlInI{HApa.

Jla6oparopuaxpaioraJ$ 1-5 Zryueuue [vHaMuKLr BparrlareJlbHoro ABI{iKeHI4t rBepAoro reJla

Jla6oparopuas pa6ora llb 1-9 Oupe4erenr4e MoAynt cABura MeTZIJIJIoB MeroAoM KpyrLIJIbHbx

rore6asuft
PagAer II. OcHonnr Morercynspnofi frfisuru n repurolnuaMulcrr
Jla6oparopnax pa6ora Ne. 2-2 Onpe4ereuue noe$(fraqreura B{3KocrI{ xI,IAKocrI4 pt rilrcila

PeftHonrAca Mero.{oM [aAaloqero B xt4AKocrI,I mapl'IKa

Jla6oparopnas palora }lb 2-3 Onpe4eneure cKopocrl{ 3B}.Ka B Bo3Ayxe u rloKa3arens. a4ua6arst

Bo3Ayxa MeroAoM crosqeft BoJIHrI

Jla6oparopuanpa6o'raNp2-7 Onpe4eneur4e [oKa3arenx a.4ualartt Bo3Ayxa MeroAoM Kneuana-

,{eaopua

2 ceuecrp
PasAer III. Srer$pn.recrno rl NrarHerrlsN{

Jla6oparopnax pa6ora Ns 3 - 1 l4zyueuue 3neKrpuqecKoro ront
Jla6oparop uas palora JS 3 -3 Mocroeofi MeroA rasrraepenzfi

Jla6oparopnat pa6o'ra Ns 3 -8 Irlsyvenrae flBrrenlafl sJleKrporpoBoAHocrll

Pag.ueJr IV. Kore6aHIlq H norHrI
Jla6oparopnax pa6ora Ns 4-2 ?Isuepeuze I{HAyKTpIBHocrId KarylrrKt4 rlo ee aKTI,IBHoMy I4

peaKTI4BHOMy COIpOTI{BJIeHU'M

Jla6oparopuax pa6ora N9 4-4 ZccreAosaHllff oneKTpurlecKllx Itole6auuft enyronoft qacrorbr c

rroMolqblo gJIeKTpoHHofo ocqunnorpa(pa
Paglefl V. OnruKa
Jla6oparopuas. palora J\b 5-3 Oupe4ereHlle AJIIIHrI cneroeofi BoJIHbr c noMorr{T-ro KOJIeII

Hrrorona
Jla6oparopuax pa6ora }lb 5-5 Onpe4euenue AnIaHbI cnerosofi BoJIHbr c IIoMoIIIba

4n([par<quoHuofi peruerxra



5. OEPA3OBATEJIbHbIE TEXHOJIOTI4II
B nperroAaBagu1a A]rcq[[nr,rubr <(pusvru rcflonb3yrorcfl pasuoo6pasuue

o6pasonareJlbHble rexHoJIorHI{ KaK TpaAI4III{oHHbre, TaK Pr c [pI{MeHeHLIeM aKTIltBHbrx I4

r,rHTepaKTlIBHbx MeroAoB o6yrenux.
Anrranurre lr ]IHTepaKTr{BHbIe MeroAbr o6yreuux:

-r,rHrepaKrr4BHarr neKqr{r ( rena Ns 8 pa3aer l, reua Ns 2 pa3ael 4, reua J\b 2 pasgen 5,

renta J\b 3 pasaen 5).

6. OIIEHOTIHbIE CPEACTBA lnfl TEKyIIIEIO KOHTPOJLfl
yCIIEBAEMOCTI4, IPOMEX{yTOTIHOff ATTECTAIIIM IIO I4TOIAM
ocBoEHmf AuCIIuIIJIIIHbI U yqEEHO-METOAI4TIECKOE OEECIETIEHI4E
cAMOCTO.flTEJIbHOfr PAEOTbT CTyAEHTOB

Teryunft KoHTpoJrb ycrreBaeMo crlr
BOIIPOCbIAnflrrPOBEAEHLIfl'PEI'ITIIHI-KOHTPOJIA

I cemecrP

Peilmuruz-xonmpont Jt& I
l. MexannqecKoe ABr4xeH[e KaK npocreitutax (poprr,ra .4BTIXeHLI{ Marepl'Itt. Cucrcrraa

orcqera. flpuuquu orgocr,rrenbHocru farraret. flpeo6pa:oBaul{t fa:rnne.fl. Pa4Iayc-nertop.

2. Marepualrnax roqKa (uacruqa). Tpaerropux. Pagnyc KpLIBI,I3Hrr rpaeKTopl'I[.

JIHHefiuas cropoc6 n nraneffHoe ycKopeHr,Ie. flocrynareJlbnoe,4BrxeHLIe rBepAoro rena.

3. Tallenq[arrbHoe ]r HopManbnoe ycKopeuufr.. Cn.ssr MexAy nranefturnn]I lI yrnoBbIM]I

KI,IH9MaTIIIqOCKIIMI'I Be JI}IIII4HaMI'I.

4. Ilepnufi 3aKoH Hlroroua
Hrrorona I{ rloHtr}Ie c}IJrbr, Maccbl

u rrpeAenbr ero IpI4MoH]IMOCT]I.

r,r [oH.flTI,Ie I{HepIIHaJIbuofi cucreMbr orcqera. Bropoft 3aKoH

14 r,rMrryJlbca. Vpannenl{e ABLIXeH ut'. Tpetnit 3aKoH Hrrorona

5. Heuuepqutlnbubre cLIcreMbI

ycKopeHlle. Cunrr I,IHepqlIu.

orcrrera. A6coruotuble I4 orHocl'ITenbuble cKopocrur n

6. Cucrenaa Marepl,Ianbublx rorleK. Ifeurp LIHepupIV (qenrp rvracc). Teopeua o ABI'IXeHLIII

rIeHTpa I,IHepIIruI.

7. flonsrue a6conrOtHO TBepAoIO rela. Motr,leuT IlHepqula TeJIa.

8. Teopenra IllrefinePa.
g. Morr,lenr ""our. 

Molleur uMrrynbca. Vpanneuue MoMeHToB. Ypanneuue

BpalllaTenbHoro ABI/DKeHI{I TBepAOro TeJIa OTHOcI'ITeJIbHO Heno,4eI'IXHOfi oCv'

I 0. f i.rpocronuqecrnft eQ$ ert. Cso6orurlte ocl{'

11. 3axon coxpaHeHr4rr uMrrynbca u rpernfi 3aKOH HrrOrOna.

12. 3arou coxpaHeHl'It MoMeHTa IlMIryJIbca'

13. Pa6om r,r gHepfl4s B Mexilrr4Ke. 3ueprux KI{HeT[qecKzuI III IIOTeHII]IaIrbHaJI.

14. Ilonrrlr" c-to"oro uons. Css3r MeXAy rloreHl{I{arlbrroft eHeprureft ucwtoit.

1 5. 3arou coxpaHenll.a MexaHl'Iqecrofi sneprlll{'
16. KoncepBarr,rBHbre 1r HeKoHcepBarr.rBHble cI,IJIbI. KoncepearvrB[as fi 4rrccvfiarvIB.H.afl

C}ICTEMbI.

l7.3ala'tu MeXaHI,IKI'I xraAxocreft ra ra3oB'

I 8. VpanueHl{e Hepa3pblBHocrl{. VpanHeHue Eepuynlu'

Pefimuaz-xonmpono Jlb 2
l. flonsrrae lr.4eaJrbHoro ftl3a. MonerynrpHo-Kl{HeT}IqecKoe T0JIKOBaHLIe TeMrlepaTypbr'

MarpocronuuecKile fiapaMerpbr cl4creMbr'

Z. BHyrpennxa sHeprr4fl rrAeanbHoro ra3a. rlucno cteneuefi cso6oArr. 3aros

paBHopaclpeAeleHus gHepfl4ll.



3. ,{aueuue ra3a c rorIKLI 3peHl{t MoneKyJrrpno-Kuuerr.rqecKofi Teopr4r.r. OcHoenoe
ypaBHenr{e MoneKyffpHo-KraHerr.rqecxofi Teopuu.

4. Ypaaueuue cocrosHuflvlleanb*oro fa3a (ypanHeHrae Knanefipona - Men4eneena).
5. ,{ulraruuqecKl.Ie u crullcruqecKr.re 3aKoHoMepHocrrr n $rasure. Crarrzcrraqecxzfi MeroA

I{ccJre.qoBarrr{rr crrcreMbr. llousrue o $yuxqzu paclpeAeJr euus..

6. @asoeoe npocrpaHcrBo. @asosat rorrKa, Sa":onax .s-reftra. Crarracrr.r.recKoe
ycpeAHeHr,re.

7. Pacnpe4eJreHr.re Marcnenna. Cpegnze cKopocrr4 MoneKyn.
8. BaporvrerpuqecKzur (f oprr,ry.na. P acnpe4eleuue EolrqMaHa.
9. Pacupe4eJreHne Marcnella - Bolrquana.

Pefimuaz-xonmponu Jlb3
1 0. Ypanueur.re Ban-Aep-Baa;lrca. I4sorepurr peanBubD( ra3oB.
1 I . Meracra6unrnoe cocro-f,Hrie. Kpraruvecxoe cocrorHrre.
12. BHyrpeHHrr gHeprur peaJrbuoro ra3a.
1 3. XapanreprrcrrrKa xlrAKoro cocro.flHu.tr. Bnuxur.rfi [optrAoK.
14. floeepxHocrnoe HartxenI4e. Cunrr, Bo3Hllraroqvre Harcpunoft rroBepxHocru xr4AKocrz.

(Dopruyna Jlarnaca. CNla.runaHvre yr :rrarrvnrffpHbre fBJreHr.rr.

1 5. flonsrve crorKHoB enprs.. Ynpyroe r.r Heyflpyroe croJrKHoB enkrs.
16. Ilpuqenruoe paccrosHl,Ie. 3(!(pexruenoe ce-rreHr{e paccesHne. Cpe4nrx rnvna

ceo6o4noro npo6era.
17. OcnonHble repMoAlaHaMI4qecKrae rroHrrrl{: BHyrpeHurr sneprux, pa6ora, TerrJrora.

Ypanuenre rrepBoro :aaqaJra repMoAr.rHaM]rKr,r.

18. 3anzcutuocrr rerlJloeMKocrr.r LIAeaJIbHoro fa3a or Br4p;a [poqecca. Pa6ora,
coBeprlaeMaf rzBoM IIpr4 r,r3oflpoqeccax.

| 9 . Atua6arnqecruft rpoqecc.
20. O6pnuMbre r4 neo6parraubre rpoqeccu. Kpyronoft npoqecc (qzrn).
21. lrarn Kapuo lr ero KIIA a* u.qeanbHofo rira.
22. ilpuil4au Aefi crnzr renJroBoro ABprrareJrr r,r xonoAr,rnrnofi rrlaruznrr.
23. 3nrponras. 3axon Bo3pacraHr{{ guTporrrrfi.

2 ceuecrp
P e iimuu z- xonmp on t Jlb 1

1. 3axou Kynona. HaupxxenHocrb gneKTpocrarr.rqecKoro [oJrr. flonsrne
gJleKTpocrarr.rtrecKoro rroJr.rr. flpuHqran cylepno3r4qr.rr,r gneKTpr.rqecKux nolefi.

2. flotor Harrprx(eHHocrn. Teopelra faycca An{ oneKTpocrarr.rqecKoro rroJrr B BaKyyMe.
3. IlpurrreueHrae reopeuu faycca An-f, pacqera noreft.
4. Pa6ora ctrr gneKTpocrarrrqecKoro rroJr.fl. [trpxymqrzx Hanprx(eHHocr]r

gneKTpocTaTllqecKoro rloJrt.
5. floreuqraar. PasHocrb rroreHrlr,raros. Cn.flgb Mex,4y [orenrlraaJroM ra HanprxeHHocrbro

sJreKTpOCTaTr4rreCKOrO [OJrr.
6. Cno6o,qurre z cBr3aHHbre 3apfiAbl B BelqecrBe. Tnnrr .qr.rgneKTpr{KoB. LIotuas,

SneKTpoHHar lr opueHTarlrroHHai[ Ilon.flpr43arll,Ifl.

7. Sner<rpoeMKocrb yeAraHeHHoro [poBoAHI{Ka, crrcreMbr [poBoAH]rKoB rr KoHAeHcaropa.
8. Sueprua 3apsxeHubrx yeAr{HeHnoro [poBoAHuKa, crrcreMbr rrpoBoAHtrKoB Lr

KoHAeHcaropa. 3neprr,rfl gneKTp[qecKofo rroJrr. O6renrHas nJrornocrb gHepfi,ru gneKTpr4qecKofo

IIOJI'.
9. Xapar<repprcrr4nr4 sneKTplrqecKoro rors. a ycrroBus ero cyrqecrBoBaHrrr. Parnocrr

rroTeHqrranoB, gJreKTpoABr.rx{yqarr cvil% HarrprxeHHe.
10. 3aroH Air,rrepa. Marnuuras r.rHAyKIIt4t. 3axou EtEo - Caaapa. Ilousrue MarHprrHoro

nona. flpnnqfirr cyfieprro3r{quu MarHr4THbD( nolefi . Maruutnrrfi uouenr.
11. MarHursoe noJre fiprMoJrr4nefiHoro I,I KpyroBoro roKoB.



12. .{nuxeuue 3apsxeHHbrx rracrvrl B gneKTpr.rqecKr.rx rr Marur4THhrx [oJrrx.
13. 3ar<on noJrnofo roKa Arrs Marnr{THoro IroJLfl B BerrlecrBe. HanpxxeHHocrb MarHr,rrHoro

fioJrr. Maruurna"fl npoukrrlaeMocrb cpeAbr. ?IHgyrqu.fl MafHr{THoro [oJrr B BerrlecrBe.
14. Onrm Qapagex. Marnurnrrft rloroK. 3AC r4HIyKrIr{t4. Ocsonnoft 3aKoH

gJleKTpoMarnr,rrnofi ilHAyKrlr{}r. llpanuno Jleuqa.
15. CarraouHAyKrlr4r rr B3ar{Mor.rHAyKrlr4r. I4u4yrrnnuocTb z B3ar4MHuur r{HAyKTr4BHocrb.

Tor<z pasirablKaHl{ff I,I 3EtMbrKaHI4s.

P e itmunz-xo nmp ont Jlb 2
1. Cno6o4Hbre r.r BbrnyxAeHHrre xore6anra.{. faprraonuuecKr4e Mexanr.rqecxrle rone6anr.rs u

rlx xapaKTeprrcTlrKr,r.

2. Sneprrar rapMoHr4rrecKlrx MexaHr4qecxrax xone6alauit. Ilou.stue o rapMoHr.rrrecKoM lr
aHrapMoHr4qecKoM o crlr{nnrTope.

3. Cnoxenue o,u.rHaKoBo Ha[paBneHHbD( rapMoHllqecr<rax rone6autdt.Buewdx.
4. CnoNenue B3ar{MHo repreHAuKyntpHbrx rapMour.rqecKr4x xone6anuft. Ourypu

Jlzccaxy.
5. 3aryxaroque MexanuqecKr,re rone6anus. r{acrora, ros(p$uq}reHT 3a;ryxannfl,

norapu([rrara.recr[ft AeKpeMeHT garyxarr:as, Mexaul{qecrrax xone6asraft .

6. BrrHyN4eHHbre MexaHr.rqecxrae xone6anvrs.. Anrn.irrEryga u $aza rrp]r BbrHyx,ueHHbD(

MexaHr,rqecxvx rore6aHuJlx.
7. MexanraqecrHfi peeoHaHc. Pesonaucuble Kpr{Bbre. CoonroureHur MexAy $aranan

BbrHyxAarolqeft czrsr rr cKopocrl4 rrpr{ MexaHLIqecKoM pe3oHaHce.

8. Mexanusivr o6pasouatrvts. MexauuqecKl{x BoJIH n ynpyrofi cpeAe. flpo4onrnrre u
lorrepsqHbre BoJrHbr. Bonuosoe ypaBHeHrre u ero pe[reu]Ie. fapuonu.recKr4e Bonrrbl vr vx.
xapaKTep[cTr.rK]r.

9. Oagoear cKopocrb vr Akrcrrepctrr BonH. Boffrosoft rraKer Lr rpyrrrroBar cKopocrb.
10. flongrre o KorepeHTHocrI,I. ZHrep(pepeHul,It BoJIH. Cros.{ue BoJIHrI.

11. Kone6areurrrrrfi KoHTyp. faplrouuuecrue 3neKTpoMarnr.rrHbre rore6anus 14 Lrx

xapaKTepLIcTI4KLI.

12. 3aryxalouu.re sneKTpoMarHr.rrnrre xore6a:uufl.. r{actota, rcoeQQnqraeHT 3aryxanvIfi.)

norapra(frvru.recxufi .qeKpeMeHT 3aryxaHr,rr oJIeKTpoMarHI4THbrx xore6auuft. ,{o6ponrocrr
rone6arenrHofo KoHTypa.

13. BuHyxgeHHbre sneKTpoMarnrarHbre r<one6anras. Auunury4a u $asa BbrHyxAeHHbx

sneKTpoMarHr.rrnbrx xone6anplft .

14. QapageeBcKas u MaKcBeJrJroBcKarr TpaKToBKLI rBJreHrl.rr DneKTpoMarsurnoft [HAyKrII4LI.

Tor crrreqenus.
1 5. Czcreua ypaBHeHr{fi Marceenna. 3nexrpoMarHl{THoe rIoJIe.

16. BoluoBoe ypaBnenue Anfi oneKrpoMalHl4THofo nors. fi ero peilreHrae. Cxopocm
pac[rpocTpaHe}JzIs, sJIeKTpoMarHI,ITHbrx BoJIH B CpeAax.

17. Ocnonnrre csoftcrsa gnerTpoMarHlzTHbrx BoJIH. Sneprzx u rloroK 9uepruIfi

3neKTpoMarHr4THbrx BoJrH. Berrop flofinruura. ?Iunynrc gneKTpoM€IfHIlTHofo rIoJIt.

P e irm uu z-r<o nmp onn JYb 3
l. Snerrpouarnvrrnar flprrpoAa cBera. flpunqvu frcfireuca. 3axonrr orpaxeHl4t u

flpenoMneHras. A6corrornrrfi rr oruoc]rrenrnrrfi [oKa3areJILI flpenoMJleuzs. flonnoe BHyrpeHHee

orpaxeHlde. Cnerono4rr.
2. KorepenrHocrb ra MouoxpoMarr,rqHocrb cBeroBbIX BoJIH. Bpenreuu6r KorepeHTHocrb.

Bpenrx v Arrvrna KorepeHTHocrLL

3. Onru.recKa:r AnLrHa rry^tu. Ouru.recKa{ pa3Hocrb xo,qa. Pac.rer LrHrep(pepenqzonnoft

KapTr4Hbr or AByx KorepeHTHbx LIcroqHI4KOB.

4. florocu panuoft Tonlq[Hbr pI paBnoro HaKJIoHa.

5. flpocrpancrBeHua;I KorepeHTHoctr. Pa,4rayc KorepeHTHocrl4.



6. flpuHqrau fiofirenca (Dpenenx. Merog 3oH (Dpenenx. llpxuonunefiuoe
pac[pocrpaneHl4e cBera. . lr(ppaKllux @penerx Ha KpyrJroM orBepcrr.rr{ r.r Auc1e.

7. fiw$par<qnx opayuro$epa or 6ecroneqHo Arrr.HHofi npxrraofi qerrr'.
8.,{r'r Spanqrax opaynro$epa Ha oAHoMepuoft 4u(ppar<qraounofi perrerKe.

IlponrexcyrorrHatr arrecrarlrrfl rro r{ToraM ocBoenrrs Ar{cqurrJrrlnu (arcra*reH)
Bonpocrr K 3K3aMeHy (1 cenrecrp)

l. MexanraqecKoe ABI4x(eHIre KaK npocrefiruag Sopnra ABrnKeHr4r Marepr4r.r. Cracreua
orcqera. flpnnqran orHocl4TeJlbHocrr.r farzres. llpeo6pasoBalns.fa-nrares. Pa4rayc-nerrop.

2. Marepualruaa roqKa (uacruqa). TpaerroprEx. Paguyc Kpr{Brr3Hhr rpaeKropr4r{.
Jluneituas cKopocrb u nznefinoe ycKopeune. llocryuareJrbHoe ABr.rlreur4e rBepAoro rena.

3. TaurenqnaJlbuoe u HopManbHoe ycKopemvs.. CBsgr Mex.qy nranefinrrulr u yrJroBbrMr{
KI'IH eMaTI4 q9CKLIMI,I B eJMLI HaMI,I.

4. llepnuft 3aKoH Hrrorona II noHrrlre raneprlnaJrbuofi cucreMbr orcqera. Brcpofi 3aKoH
Hrroroua I4 rIoHtrLIe cvIlrbr, Maccbl I{ r,rMnynbca. VpanneHr{e ABr.rxeHux. Tper:uit3aron Hsrorosa
u [peAenbr ero [przMeHraMocTr4.

5. HeunepIII{aJIbHbIe cl4creMbl orcqera. A6co.rrourhre }r orHocr{TeJrbHbre cKopocrn vr
ycKopeHrae. Cz.nsr r4Hepqwr.

6. Cucreua Marepl{anbHblx TorreK. I{enrp r{Heprfr,rpr (qeurp uacc). Teopeua o ABr.rxeHtr}r
qeHTpa r,rHeprlr4}r.

7. Teopelaa lllreftnepa. Mouenr r.rHeprlrrr4 Tena.

8. MoMeur cLIJIbr. Morraent LlMrlynbca. Vpanueuue MoMeHToB. Vpanneurae BparrlarenbHofo
ABI,IXeHr4r rBepAoro rena orHocrrreJlbuo HerroABr4xno[ ocu.

9. 3aron coxparreHlrfi r{Mflynbcaurperuit 3aKoH HrroroHa.
10. 3axon coxpaHeHr.rrr MoMeHTa r.rMrrynbca.

11. Pa6ora LI gueprl4fi B MexaHLIKe. Sneprnx Kr4nerrrrrecKiu{ r4 rroreHrlvrurb*as..
1 2. Vpannenr.re Hepa3pbrBHocrlr. Ypaeueuue BepHyruu.
13. floustne IlAeanbnoro ra3a. Monerynxpuo-KllHerr{qecxoe roJrKoBauve reMrreparypbr.

MarpocronuqecKr{e napaMerpbr cr4 creMhr.
14. BnyrpenHxr snepruI.fl I4AeirnbHoro ra3a. rlzcno creuenefi cso6oArr. 3aron

paBHopacrpe,qeneHrrr 3Heprr4r.r.

15. ,{anneuve taga c roqKu 3peHr4t MoneKympHo-Kr{Herr4.recxoft Teoprlra. Ocnonnoe
ypaBHeHr,re MoreKynspHo-Kr,rHerr{.recxofi Teopm.

16. Ypanuenlle cocrotnufl.vl!'eaJrbHoro ra3a (ypanneuue KnanefipoHa - Men4eleena).
17. fiuuarnruqecKze u crail4cruqecKr{e 3aKoHoMepHocrr] n $rasure. Crarprcruqecrcufi MeroA

rlccneAoBaHus cracreMbr. lloHsrue o Syllxqnz pacnpeAeneHus.

I8. Pacnpe.qeneurae Marcserna. Cpe4nze cKopogru MoneKyJr.

I 9. PacnpeAenenpre BonrrlMaHa. Bapouerpr{qecKafi Q oprrayna.

20. Vpannenne B an-Aep-Baanrca. Irlsorepnmr pezrnbHbrx ra3oB.
21. OcHoeHbIe repMoALIHaMLIqecKLIe rloHtrl{t: BHyrpeHHrr gHeprux, pa6ora, TerrJrora.

O6parulaue z Heo6paulMbre npoqeccbr. YpanHeHue rlepBoro Harrana repMoAr4uaMr4Kr{.

22. 3asIacuMocrs rerrJroeMKocrr{ rrAeanbHoro ra3a or Br4Aa npoqecca. Pa6ota,
coBepruaeMzur ra3oM rrpr{ t43onpoqeccax.

23. 9nrpou r4fl. uryeurr;noro Fa3a. Bropoe Hatrrrno repMoAr4naMr,rKlr.
24. fIo turponnrrfi rpoqecc. llsonpoqeccrr. Pa6ora ilpu r,Borpoqecc€x.
25. Kpyronoft npoqecc (uuxn). Llnrn Kapuo u ero KfI[ Anfl.upLearrl';Horo fa3a.
2 6 . ilpuulqrztn geitctnur rerrJroBoro ABr,rrare Jrr H xonoArr Jmnofi u aunrnrr.
27. 3axou Kyuona. HauprxenHocrb gneKTpocrarr{qecKoro noJrr. llousrne

gneKTpocrarr{qecKoro rroJrr. Ilplruqun cylepno3rrrlur.r gneKTpr{qecKr.rx noleft .

28. llorox Hanp.fixenHocru. Teopeua faycca Ant gneKTpocrarr{qecKoro nor.f, B BaKyyMe.
29.fIpweHeHr.re reopeMbr faycca Ans pacqera noneft.



30. Pa6ora cr.rJr gneKTpocrarrdrrecKoro nor"f,. I-{Hpxymqux Ha[Ip-sxeHHocru

gneKTpocTartlqecKoro IIoJIt.
31. florenqraan. PasHocrb rroreHqr4aJroB. cnsgr MexAy noreHuI4aJIOM LI HanptlKeHHocrblo

SJreKTpOCTaTI,IqeCKOrO IrOJIt.

12. Cno6oAuue u cBr3aHHbre 3aps.4bl B BelqecrBe. Tranrr ALIsneKTpIiIKoB. I4ounas,

gJIeKTpOHHat I,I opueHTarIlIoHHUUI [OJIf,pI',I3aIIrtu.

33. IIonxpra3oBaHHOCTb. flrenexrpuqecKair Boo[pHr{Mrrr4Bocrb BelrlecrBa v ee 3aBvIcvMocrb

oT reMlepaTypbr.
34. Teopeua faycca Enfl oneKTprrqecKoro noJI{ B AI4sneKTp}IKe. Snerrpuuecr<oe

CMerrIeHI,Ie. .{uenenrpuqecKat IIpOHI,IIIaeMocTB CpeAbI. HanpxxenHocTb a[eKTpI'IqeCKorO noJl-f, B

Ar,rgneKTpI,IKe.

Boupocrr K 3K3aMerrY (2 cevrecrP)

35. PacnpeAeneHr,re 3apflAoB B rrpOBOAHUre. 3nertpocraT[rrecKoe flole BHyTpI'I lI CHapyxI4

[poBoAHLIKa. 9lerrpocrar[qecKaf 3arrkrra.

36. SnercrpoeMKocTb yeALrHeHHOfO rrpoBOAHilKa, CnCTeMbI npoBoAHIrKOB lI KOHAeHCaropa.

37. Sueprrax 3apsxeHHbrx yeAHHeHHOfO TIpOBOAHI4Ka, CLICTeMbI TIpOBoAHI4KOB pI

KOHAeHcaTOpa. 3ueprufr.u o6l';evrHZUI IIJIOTHOcTI SHepIuu gneKTpI4tIeCKOIO IIoJIfi"

38. Xaparreplrcrr{Krd gneKTpuqecKoro rIoJIt I{ ycnoBlls ero cylqecrBoBaHl'Iq. Pasnocrr

rroTeHIII{arIOB, gJIeKTpoABI'IXyIqaJI CHJIa, HarlptxeHHe'

39. Knaccuqecrar gJreKTpoHHas Teoput gneKTpOnpoBoAI'IMOCTI4 MeTaTIJIOB vI ee

HeAOCTaTOqHOCTb.

40. 3aron Arr,rnepa. Marlrrarrra-f, uHAyKrIut. 3aron Buo - Casapa. Ilonstue MarHI'ITHoro

rrOJIt. Ilpunqun cyfiepfio3l,Iqull MarHI'ITHbD( uonefi . Marnranrrfi uouent'
41. MamuTHOe rroJre rrpfMonrlrHefinOrO I{ KpyroBofo ToKoB.

42.l]upxytttllllff BeKTopa MarHlltuofi zu4yrUuu' 3axos IIoJIHofo tora' MarHI{THoe IIoiIe

AnlrHHOro coneHollAa I'I TOpoI'IAa.

43. MamuTHOe B3ar{MO,{eftcre[e TOKOB 14 9I.IIIJLII\A CI',IJIbI TOKa - aN{[ep'

44. finuxew.re 3aps]KeHHbrx qaCTIAII B gJIeKTpI4qecKI{X I'I Ma|H}ITHbIX IIOJI{X'

45. Ourrr Oapa4er. Marunrnrrft IIOTOK. 3AC un4ynquu. oclrosHoft 3aKOH

eJleKTpoMaruratnofi I'IHAyKIIllu. flpanuno Jleuqa'

46. CavouHAyKrlkr.[ r{ B3ar4MOlrHAyKrI[r. Irln4yrrNnuocTb LI B3aLIMHtUI ITIHAyKT]IBHOCTb'

Toxu pasIrlblKaHllt I4 3aMbIKaHus.

47 . Otaprr4r MarHlrrHoro rroJrt. O6revruas IrJlorHocrb sHeprI{}I MarHI'ITHofo rIoJIt'

4g. CnoooAHbre lr BbrHyxAeHsrre role6 ailfifl. fapuouu'recKlle MexaHI'IqecKI'Ie rone6anr'rs u

LIx xapaKTepficT]IKII.
4g. Kole6arenrnrrfi KOHTyp Touncona. f apuonuuecKl{e gneKTpOMarH}ITHbre xore6anus'

50. 3aryxaro1q14e eneKTpoMarurrHbre rone6annx. rlacrora, r<oa(lt[]IqLIeHT 3uryxaErfi',

norapu(fiur.rqecKaft AeKpeMeHT saTY<aHI4fl, sJIeKTpOMaIHI{THbIX r<Ole6anraft' [o6pofirocrr

rore6arenrHoro KoHTYPa.

51. BrrHyxaeHHbre gneKTpoMarur,rrnbre xore6anu.s. Avnnury4a u $asa BbrHyxAeHHbx

sneKTpoMaI'HtITHbrx rone6anuft .

52. QapaaeeBcKas I'I MaKcBeJIJIoBcKa{ rpaKToBKI4 flBrrenvrs. gfieKTpoMarurarnoft I'IHAyKIII'I]I'

Tor cl,reulenra.f,.

5 3. Cucrervla ypaBHeHI'Ifi Marcserna' 3[eKTpoMarHlrHoe IroJIe'

54. SlercrpoIrlar116'I1afl 1lp[po,{a cBeTa' flpraHqun fioftreuca' 3axoHrr oTpaXeHI{s I'I

rrpejroMneHzs. A6corrornrrfi r4 orHocr.rremnufi noKa3areJlu rlpenoMneHras. floruoe BHyrpeHHee

orpaxeul{e. Cnerono4rr.
55. KorepeuTHocrb Ia MoHoxpoMarfltluocrb cBeroBblx BoJIH. Bperr,renuSx KorepeHTHocrb'

Bperrlr 14 Alrilua KorepenTuocrll.
56. Onrla.recKilu Nrxna nyryl Onrrl.recxa'f, pa3uocrb xoAa'

KapTHHbr oT AByx KofepeHTHbD( IIoTo!IHI'IKOB'

Pacqer nureP(lePen{uonnofi



57. EcrecrseHnrrft v ronf,pu3oBannrrfi cBer. llorxpzsaqra.a rrpu orpCIKeH]rr,r 14

rrpenoMneHrara. 3aron Eprocrepa.
58. flonapu3ar\Lrs. upn 4roftnoM nfre[peJIoMJIeHVrI. O6ruaronennrrfi u neo6rrxnoseHHrtrZ

nyqr4. Ouru.recrar ocb Kpr.rcraJrna. flonxpu3arlr4oHnble npl43Mbr. 3arou Manroca.
59. ,{z(ppaxqux cBera. llpunqun fiofireuca. llpnnqrn fioftreuca - (Dpeuena.

Orpauu.renux Openens. 3onsr Openenx.
60. ,{ucnepcux. Hoprr,raurbmafl r,r aHoMr}JrbHiuI Atlclepc[s. flornoqenrIe cBera. Orpacxa ren.
61. Tennonoe Lr3nyqeHr{e. PannosecHoe I{3nyqeHrre. Xaparrepr4crr{Kr4 TerrJroBofo

}I3[rreHus.
62. A6coruorHo rrepnoe rero. 3aron Kupxro(fa. 3ar<onrr Cre(fana-BoJrbrlMarra nBuya.
63. PacupeAeneHr.re gHeprwr B c[eKTpe a6comorno qepHoro rena. Oopuyra Perex-

,{xr.ruca. Ynrrpa(praoJreroBar raracrpo$a. Ksaurosat rl{rore3a ra Soprr.ryna lhaHra
64. (DoroeneKTpuqecKzft s(f(!er<r r4 ero 3aKoHrr. @oroHrr. Onrrmr ureoptrs, Korrrnrona.
65. Mo.qenb aroMa P*ep(fopaa. flocrynarrr Bopa. 3rerrpon B BoAopoAouoAo6nou aroMe.

Keauronauue gueprlrr{ gneKTpona B aroMe BoAopo.qa. Cnextp aroMa BoAopoAa.

66. fvnotega Ae Bpoftnx. SrcnepraueHTaJlbHoe noATBepxAeHI4e BoJrHoBbrx ceoficrs
M[KpOqacT[rI.

67. Coornourenue HeorrpeAenennocrefi. Crarucru'aecxvtit cMbIcJI eorllonoft lpynxqrau.
68. CraquoHapHafl v HecrarluonapHas. (foprrrnt ypaBHeHr.rr lllpe4uHrepa. rlacruqa n

noreHllr{aJlrnofr xue.
69. fnannoe, op6uranbHoe, MafHr{THoe r,r curiHoBoe KBaHToBbre qr4cna. Onrrr Lllrepua-

fepnaxa.
70. flpurqurr 3arpera llaynn. flepuo.4auecKall cl4creMa oJleMeHron. llpanuno or6opa.
71. Cocras u xapaKTepvcrvrKr4 aroMHoro a4pa. Mo4errr aroMHoro x4pa. Hefttpnuo.
72. fllepnrre cnJrbr. Macca r oHepru.s cBfl3vr 44pa. Bsar.rMocB{3b Maccbr Lr eHepn4r4. ,{e(perr

Macc.

73. flgepnste peaKrlr4r,r r{ 3aKoHbr coxpaHeHr.rx. Pear<qrar AeJreHr4r xgep. I{enna-r peaxrl[s
,IIEJIEHI4,f,.

7 4 . Berys ss alrti{ o.4eft crsnia. Te opur fiup ar<a rro I{Hrep[p eraIIuI4 B aKyyIvI a.

75. CronxuoBeHr.re kr pacna[ rracrIarl. 9acruqrr fi aHTvlrracrr{qbl. Koclrlfi.recxve ilr'ilr.
flpenparqenus. u xiaccuSuxaqut gJreMeHTapHbIx qacrl,Iq. Krapr<u.

CAMO CTO.fl TENbHA-fl PAFOTA CTYAEHTOB
o pa6ora c JreKIIIloHHbrM Marepr{anoM KaK IIo KoHcrIeKTaM, JltlTeparype, TaK v
gJreKTpoHHbrM lrcrortrrllKoM uH(f opnraqrau

o BbrfroJIHeHI{e AoMarrrHefo 3a.qaul{.fl rr rroAforoBra x peftrnHr-KoHTponsM
o BbrrroJrneHlre pacqeruo-rpa0rauecxux pa6ot:

I ce*recrp
PfP l,lb 1 Mexannxa
PfP Ns2 Monexylapnax (pnrrara LI repMoAIlHttMI'IKa

2 cevrecrp
PfP J\b 3 3rerrpoMafHerll3M.
PfP Ns 4 Kone6anllt u BoJIHrI. Onrura

o [Jrfr, KoHTponr pa6oru cryAeHToB, a raKxe AJUI crr.IMyJrI,IpoBztHwI cugteMarrrrlecKoro

r6freHr,n{ Kypca Qnsuru B TeqeHr.re ceMecrpa rlpeAycMorpeurr pefinnrr-KoHTpoJlll. Onu

rrpoBoAf,rcs B rILIcbMeHHofi $opue
. Nrs.KoHTpoJIJI sHamtri cryAerrroB rpoBo,rylrcs sK3aMeH (l u2 ceuecrpu)



IIPI4MEPHbIE 3AAAHI4'I K PACqETHO.TPAOIIqE CKIIM PAE OTAM
I celrecrp

PIP }lbl Mexanurca

Ase Marepl,Iuulbnbre rorIKI4 .qBl{xyrcr fro oKpyxHocrrl paAraycoM 1,2 M coilracHo
ypaBHeHl4rltvt: (1:A1*B1t+C1t2 u Q:A2+B2t+C2f , r4e: (1 v 1z - Kpr{Bonr4Hefiurre Koop.qrlHarbr,
A.1: 8M, Bt: 1.8u/c, C1: -0,5u*c-2, y',rr: -1M, 82: Iwtlc, C2: l,2wr*c2. Oupe4emtrr nr,rnefiuyro u
yfJIOByIO CKOpOCTLI, TaHfeHIIuaJIbHbIe, HOpManbHbIe, [OJIHbIe I,I yrnoBble yCKOpeHuS B MOMeHT
coBMerrIeHI4e TOqeK.

To'ma ABI4xerct^rlo oKpyxHocrl4 paAl{ycoM R:4 u. 3aron ee AB}DKeHr.rr BbrpaKaerct
ypaBHeHilena S: A+Bf , tlle A: 8 tvt, B:-2 

^vtlc"' 
Oupe4ennrb MoMeHT BpeMeHr{ /, KofAa

HopMirnbHoe ycKopeHl,Ie Vf/ntouxu paBHo 9 vlc". Hairru MoAynr{ cKopocru V, ranreHqr.raJrbHoro
Wrnrroivoro Zycxopennft roqxr4 B Tor nre MoMeHT nperr,reuu /.

Toqra ABHXerct no xpveonnHefiHofi TpaeKTopr{[ c nocrosHHrrM TaHreHrILraJrbHbrM
ycKopeHl4eM :0,5 ulc2. Oupe4enutr rIoJIHoe ycKopenr4e rorrKr{ B MoMeHT BpeMeHra t:5 c or
HasaJIa ABIIXeHLIfl, eorrkrpa4fiyo Kpr{Br{3Hbr rpaeKToprar,r B sToT MOMeHT BpeMenr,r R:2 u.

I{um.rn4p, pacnonoxennrrft ropIa3oHTaJIbHo, Mox{er Bparrlarbc.f, BoKpyr ocur)
coBrlaAaroqeft c ocrro III4ILIHApa. Macca qllnl,ruApa m;12 xr. Ha qraman4p HaMoraH rrrH)1p, K
KoTopoMy npLrB sanu rl4pro rrlaccoft m2:I lKr. C raxrau ycKopeHr,rerr.l 6y4er oflycKaTbc.s rnpx?
Kaxona cr.rJra Harrxenrar rrrHypa Bo BpeMr ABr{xeHr4r rnpu?

B. cnnournoM oAHopoAHoM ALIcKe paAuycoM R npocsepnr,rJrrr cKBo3Hoe orBepcrlre
paguycov Rl2 or ocl4 cr,rrvruerprara. Bo cKoJIbKo pa3 r{3MeHr,rrc.E MoMeHT r,rHepqvrkr rena
ornocr,rreJrbHo yra3aHuofi ocu?

l[Iap crarblBaerct c HaKJIoHHofi nnocrocrr4 Bbrcoroit h: 90 crr,r. Kaxyro ruanefinyro
cKopocrb 6y,{er LIMerb Ilap B Tor MoMeHT, KorAa oH cKarlrrc-{ c HaKJlonnoft nlocnocrr,r?
Mouenr r,rHepquu mapa J:0,4 m.R2.

flnar$opua B BI4Ae .qucKa Bpal{aercf, no I,IHepII[Lr oKoJro Beprr.rKaJrbnofi ocrE c.racroroft
nFl4 MLIH-'. Ha rparo nnar(popurr cror4T qenoBeK. Kor4a rreJroBeK rreperrren B rIeHTp
ular(fopurt, qacrora Bo3pocna .qo nz:25 uutt-t. Macca qenoBeKa m : 70 xr. Onpe4enuri
Maccy nlar(poprurr. Molrenr I,IHepIIrdrr qeroBeKa paccqr.rrbrBarb KaK Anr Marepr.ra-uHrofi TorrKr4.

PIP J\b 2 MorercyJrflpHafl {r,r:nrca rr repMoAr{HaMrrKa
oupe4enurb KllHerr{qecKyro gHeprurc wyp rrocTlnaTeJrbHoro ABr4xreHr4r Bcex MoJreKyJr ra3a,
HaxoAtlqel'oc.u B cocyAe o6nduou V: 5 I [o,{ .qaBneHLreM p:500 rlla. Oupe4enHrb MonspHbre

teulo€ltrocrz Cp u Cy 3Toro rira, ecJrr{ cqrzrarb, rITo ilorHat KI{HerI,IqecKzuI 3Heprl4fl

MoneKyn eroro fa3a B 1,666 pa3 rrpeBbrrrraer Wyo.

Heroroprrft ra3 rlpfi HopManbHbrx ycnoBllrx r.rMeer rrJrorHocrb p: 0,089 rr/u'.
Oupegenurb ero yAeJlbHbre renJloeMKocrl4 cp *r c,. OnpeveJrr4Tb r.r3Menenr.re nuyrpeunefi
gHepn4I,I AUgroro ra3a npu r,rso6aprauecKoM yBenr{qeHr4r.{ ero [noruocrr.r B ABa puna.

fluruauxu, B3Belrenubre B Bo3Ayxe, rrMeror Maccy m : 10-8r. Bo cKonbKo pa3

yI!{eHbIIILITc.[ ]IX KoHIIeHTpaqils. n npv yBenI,IqeHLILI BbIcOThI Ha Lh : 10 ir,r? Teuneparypa
Bo3Ay)G I:300 K.

Ha rarofi Bhrcore AaBneH[e Bo3Ayxa cocraBJlf,er 60 % or AaBJreHr4s Ha ypoBHe uopx?
Tenrneparypy Bo3Ayxa cqr.rrarb flocrorHHoft u panHoft 0 o C.

Morexyrxpuuft Klrcnopo.4 ruaccofi m: 250 r, r{MeBrrrr4fi relrneparypy TF 200 K, 6rur
a.4ua6arno c)Kar. IIpu erou 6rrna coBeprueHa pa6ota A:-25 r<.{x. OnpeAenr4Tb KoHeqHyro
TeMrrepaTx)y T2raza.

Agor unoruocrbro pF 1,4 xr/u3 ganrauaet o6reu VF 5 Jr rpu reMrreparype t5 27 o".

fas agua1aruuecru [epeBeAeH B cocrotHl4e c nJlorHocrbro p: 3,5 xr/u'. Onpe4emarr
TeMnepaTypy Ta3a zz B KoHrIe [epexoAa ]r Lr3MeHeHr{e ero BHyTpeHHeft euepruu.



2 ceuecrp
PIP }lb3 S.nercrpouarHeru3M.

IIIap paALIycoM R 3apffxeH oAHopoAHo c o6rerrlrrofi rrJrornocrbro p. Hafiru
HanprxeHuocrb rroJrr E 4rrfl TorreK BHyrplr rr BHe wapa.

fllocrnfi Bo3AyIrrHbIfi roHAencarop rIoAKJIroqI4iIr{ K 6a'tapee, a 3areM orKJrrorrr4Jrr{ or He€.
flocle grofo cABI,IHynI{ rIJIacrLIHhr KoHAencaropa yMeHbIIrr{B paccrorHze MexAy rlJlacrr,rnaMrrt B

2 paza. KaK Lrgtvreurnrcs :

a) eneprr.rx, 3a[aceHHa-r KoHAencaropoM;
6) sapxgua o6rua4xax KoHAeHcaropa;
n) ruroruocrb gHeprurn gfieKTpfltrecKoro rroJrfi KouAeucaropa?

3asop Mexry o6rrarra"nau rrJrocKoro KonAeHcaropa 3anoJrueH BerrlecrBoM c
npoHllqaeMocrblo E:7 n yAenbHbIM conporr.rBneHlreM p: 100 fOru.rra. Euxocm KoHAeHcaropa
C= 3000 n(D. Hafirpr cI{JIy rora yrerlKr{ qepe3 KoHAeHcarop rrpr4 noAaqe Ha Hero HarrprxeHr.rfl
U:2000 B.

Cuna roKa B npoBoAHI{Ke co[porI,IBJIeH[eM 20 Orra Hapacraer B Teqeur,re BpeMeHr{ Lt:2 c
no nznefiHoMy 3aroHy ot In : 0 Ao ,I,n*: 6 A. Onpegenurb KoJrr4qecrno rennorrr Q,
Bbr.4eJrr{Brrreec.ff B gToM npoBoAHr,rKe 3a [epByro ceKyHAy.

flo nurxy paAllycoM R: 10 cM Teqer rox .I : 50 A. Buror rroMerrleH B oAHopoAHoe
MarHI{THoe uone B : 0,2 Tn. Onpe4eJraTb MoMeHT crlJrbr M, geitcteyroqefi Ha Br4ToK, ecJrr,r

[JlocKocrb Br,rrKa cocralJrrer yron q: 60o c ttuuusMr4 r,rHAyKrIr{[.
B ognoft lrJrocKocrt4 c 6ecroue.rHo AJII4HHsIM [prMbrM rrpoBoAoM, no KoropoMy reqer

ToK 1: 50 A, pacnonoxeua [ptMoyroJlbHat paMKa raK, rrro 4ee 6onrurr{e cropoHbr e€ gnlrnoft /:
65 crr,r flapaJlnenbHbl npoBoAy, a paccrorHrae or rrpoBoAa lo 6nprNafiurefi rag srrrx cropou paBuo
ee uupnne. Kaxon iraarrrrarsrrft rroroK q, rrpoHr{3brnatorqufi pavrcy?

PIP.llb4 Ko.nedauufl rr BoJrHbr. Onrura
IIoa KaKLIM yfnoM K I'opI{3oHTy AonxHo HaxoAr,rrbcr coJrHrle, .rro6rr ero r1grrlr.,

orpiDKeHHbIe or [oBepxHocrr.r o3epa, craJr]r 6rr nau6onee [oJrHo nonrpr.r3oBanbr, ecJrr{ cropocrb
cBera B BoAe 2,26.108 vlc?

Ha 4ra$parcllllouHyro pe[IerKy HopManbHo naplaer fiyqoK cBera. Kpacrax ilvrukrfr, (]" : 630
Hu) nu4na B crreKTpe 3-ro nopx,4Ka noA yrnoM g: 60o. Onpe4enram:

a) xaxax crreKTpirnbnas. Jrkr:a:afr Br4AHa rroA grI{M xe yrnoM B cleKTpe 4-ro nopxgra; 6)
KaKoe qllcrro [rrpr.rxoB Ha I rrlu Anr.rHbr [Meer 4u(pparquouHas peurerKa.

Ha urrnrnylo nneHKy c noKa3areJleM rlpenoMneHurs, n : 1,33 rraAaer rro HopManr4

MoHoxpoMatrnqecxr.rft cBer c 4runoft BoJrHbr l" : 0,6 nrxna. OrpaxeHnrrfi cBer B peynbrare
r,rutep$epeHrluu r.rMeer nara6onuuyro rpKocrr. KaKosa HarrMeHbrrrafi Bo3MolKHar ronrrluHa
nn€nrr.r d*6?

Ifpuuepurre reM6r pe{eparunnux pa6or
2 ceuecrp

Orsilra - HayKa no3Haur,rt Mrdpa. flpocrpancrBo I4 BpeMr n $usnxe. Vepuue Ablphr Bo

Bceneunofi. Mo4enupoBaHr,re ilpoqecca pacnpocrpaHeHufl. y4apuofi BoJrHbr rrptr B3phrBax B

cpeAax. KrnHerzxa lr repMo.{uuaMrrKa 6uonorrurecKllx npoqeccoB. llopx4or u 6ecnopr4or n

uupe 6onril[rx MoJreKyr. 3xcnepl{MeHTanbnbre uccneAoBanprfl. sneKTpoMafHr,rrHoro nons 3eivrrr,r

n o6.nacru cBepxHr.r3Krrx qacror. Ilu:aeirnas. MoJrHLI.f, z ee npzpo4a. IIIapoBas MorHLrs. u eE

npfipoAa. MarHr,rrnoe rroJre 3errrnra. SnercrpzuecrBo B xuBbrx opraHr.r3Mrx. SrexrprrvecrBo B

arivroc(pepe. KocvrororuqecKoe Kpacuoe cMerqenlre.
Cnracor Mox(er 6rrrr gnaqurenbHo pacruupeH 3a cver rrr6opa cryAeHra. Terray peQepara cryAeHTbr

colJracyroT c npenoAaBaTeJreM.
(Don4 oqenotrHbrx cpeAcrB AJrr rrpoBeAeHlnr arrecrall[I4 ypoBHs cSopuuponaHHocrt4 rounereHurafi

o6yraroqnxcr no Alrcqrmnnlre o$oprranrercq orAerbubrM AoKyMeHToM.



7. ytIEB Ho -ME T oAI4qE cK oE I,I I,IHQ op MAUI,IOHH0E o E E cilE TIEHIIE
AI,ICUUIJII,IHbI Or,I3It KA

7.1. Knuroodecne.reHHocrb

HararaeHosaHr,re Jrr.rreparypbr: aBTop,
Ha3B aHIZe, BW U3 AAHLIfl .

I43.IlaTeJIbCTBO

foA lrsAaHut KHI4f OOBEC|IEIIEHHOCTb

Korruecrso 3K3eMrrJIrpoB
wsgauuit n 6u6nnorexe BnfV s

coorBercrBr4ra c O|OC BO

Harlr.rt,re u elerrpoHHofi
6ra6rzorexe BlfV

2 J 4
OcnosHar Jrrrreparypa

l. KysHeqon, Apreuui
Aprenrrenr.r.r. (Dprsura. Ocnonnrrt
NOIUITIII' XNAHTOSOft OTITIIKII 

'arorvrHoft tlusurlr. Ocnoerr xsaHrosoi
MexaHlrKr,r, Susuxll rBepAoro reJra
aTOMHOTO sAPa rz 3JreMeHTapr{br}
qacflrq: yqe6. uoco6ue/ A.A
Kysuerqon. Bla4rauupcrrafi roc. yn-.r
rIM. A.f. u H.f. Cronerosrtx. -
Bra4rauup: lIgA-so BlfY. 100 c.

ISBN 978-5-9984-07 67 -3

201'7 103 http://e.lib.vlsu: 804randle
/123456789/6207

2. Kysueqon, Apreunfi
Apreurenuu. (Dusraxa. C6opnux
3aAaq rr KoHrponbHbrx saIlar;.vtrr Nrn
ceMr.tHapcKtx r4 caMocTorTeJr6Hbtx
pacqerHo-{paQuvecrnx pa6or
cry4eHron/anrop-cocr. A.A.
KysHerlon. Bla4uuupcrzft roc. yH-r
r.ru. A.f. a H.f. Cronerosrrx. -
Bra4ruup: Zs.{-no BnfY. 159 c.
ISBN 978-5-9984-07 68-0

2017 t aa
lzJ http://e.lib.vlsu: 8O/handle

/123456789/6206

3. AHronona, Mapua
AnexcaH4ponHa. Oraguxa.
Mexannra. Molerylxpuax $uzuxa.
Tepuogznarr,rr,rxa. 3nerrpriFrecrBo.
Marueru:v. MexaH[.recrue
KoJle6aHr{f, r{ BoJrHbr. Bomronas
onrr4Ka: yue6noe loco6ue/ M.A.
AHronosa. IO.K. Korypzna;
Bna4uu. roc. yH-r rar,r. A.f. u H.f.
Crorerosrrx. - Bla4narap: I,IgA-so
BilV. 123 c. -ISBN 978-5-9984-
0776-s

2017 203

http ://e.lib.vlsu: 80/handle
1123456789t6205

4. Ky.uraru, Alencau4p
Aflerceeeu.r. @t4sura i

MeTOAT{qecKr,re yKa3alJvfl. K

reoperruecKoMy Ma"fepr4ary,
IpaKTIIFI9CKLIM 3AEI[T|,/JLM Ll

3AAAHUAM, TeCTaM, KOMnneKCy
na6oparopuux pa6or AJr.rr cryAeuroB
Al{craHrlr{oHHofi $oprrau o6yreuux I
A. A. Kynuur, JI. B. fpyucxax ;
Bragnuupcxufi rocyAapcrnennuft
yHlrBepcr,rrer r4M. A.f. u H.f.
Croneronnx (BnfY), 2013 .-214 c.
: un., ra6n - I,IN,reerc.s gneKTpoHH€ur

Bepcrrfl..- EH6luorp .: c. 2l l -212.

2013 91
hftp ://e. I i b.vlsu.ru: 80/han

dle/123456789/2624



.[onxeHrle Taon]Iqbl
AouonnlrrenbHilI Jlr{Tepar}?a

l. Kysneqon, Aprenrufi
Aprelrsenuv. (Drasura: MexaHuxa.
Morexyrxpuaa tflrsuxa.
3rerrpuvecrno I{ MarHerI{3M.

3nerrpouarru{THbre rore6anra-f, u
BoJrrrbr. Ouruxa : yre6noe uoco6ue /
A. A. Ky:uerloB ; Bra4Iaurapcrufi
rocyAapcrBeHnufi ynunepcl{Ter uM.

A.f. u H.l. Croneronux (BrfV) .-
kIzy. 2-e, ucrp. rr Aorr. - Bna4naIap
:. I,Isr-so BnfY - 160 c. ISBN 978-
5-9984-0337-8.

20t3 72
hftp ://e.lib.vlsu.ru: 80/han

dlell23456789l32ll

2. Ia.nrun, Apra4ufi
(De4oponuv. Jlexuun uo Qusure:
yue6uoe noco6ue s 4 'a./ A.O.
famun; Bra4ravr,rpcrnfi

rocyAapcrnenrnrfi yHlrBepcurer

(BrfV). - Bna4nraup: I4gA-so BnfY,
2007. H.2: Monerynxpuax Quzuxa n
repMoArzHaMrrKa. - ISBN 5-89368-

543-l

2005 238 http ://e. lib.vlsu.ru: 8 O/han

dte1123456789/469

3. .{ruurpuena, EleHa
Baneprenna. ' (Dugura.

Ilparur.recrlre salianvfl. K ptrAenaM :

MexaHuKa, MoneKyJr4pHafl t[uslma u
TepMoAI{HaMrrKa: MeroAl{qecKoe
noco6ue (snertponuuft pecypc)/
cocraBrrreJrb: E.B.,{ruurpzena.
Bnalnurm. I,Is,{-so BrfV. 42 c

2017

http ://e.lib.vlsu: S0Arandle

1123456789/5885

4. AnroHona, Mapur
A.nencan4ponHa (Drasura: uoco6zt

1rr,s. caMocrorreJrbHofi pa6orr

cTyAeHTOB nO UOArOrOere r

BbIIIOJIHCHI,IO U 3AIIILIT(

na6oparopnux pa6or: yre6uo

MeroarrqecKoe roco6ue/ cocraBl{TeJlrr

M.A. Anrouona, H.K. llpororuena
Bra4nulrpcrrafi roc. yu-r nr,r. A.f. I
H.f. CroneroBblx.- Bnagrrr,rup: lls4'
no BilY. 123 c

2017

http ://e. lib.vlsu: 80/handle
1123456789/7007

8. MATEPI{AJIbHO-TEXHIIqECKOE OBECTIEqEHTTE AIICqIIIIJIUHbI
[m peanr{3arluft Ardcrlr4rrnr,rHbr tfusuxa l4Merorct crreqlraJlbHble rIoMeIqeHIlt Nrfr'

rrpoBeAeHr.r.fl galflTufr neKrlr{oHHofo rvffra, ganflTr4fI npaKTl{rlecKoro rrtrra, rpyflIroBbx vr

,r11r4ByrqyanbHbrx KoHcynbrarl[fi, TeKyrlero KoHTpou u [poMexyrorlHofi arrecrarlufi' a raK]Ke

rroMerqeHr4r Anfl caMocrosreJrbnofi pa6orbl. Jla6oparopnue pa6orbl npoBoAtrcs B

ra6oparopr.rrx MexaHvrKvr u MoneKynflpnoft (frasur<ra( 428, 429), enexrpoMarnerlr3Ma (425, 426),

orrrlrKrr (422,424).
flepeuenr IIcIIonByeMofO JILIUeH3[oHHoIo [porpaMMHoro ooecrreqeHlat:

raKer o(fracnrx rporpaMM Microsoft Office, Microsoft Open Licence - 61248656



Pa6o.ryro [porpaMMy cocraBr.rn
npo$eccop riaQe4prr OzII@ A.A. Kysneqon

Peqengenr (npe4craanrenr pa6oro4arenr):
ILO. AlrpeKTopa rocyAapcTBeHHOrO yfr
<<Me4rexnr.rr<o>

f.C. Kysrnn

flporparunaa pac cMorp e*a vr o4o 6pena Ha sace AarrvLr r<a$e4prr o6rqar Ir rplrxJra,4aax $nzuxa

flporor<ol J\b 01 or 30 asrvcra 2019 roaa
;

8.B.,{opoxron3areayroqufi ra$e4poft

Pa6o'rat ilporpaMMa paccMorpeua u o4o6peHa Ha 3ace.{aHr.ru yre6uo-rrleroAr4qecKofi xourzccr.rz
HaIIpaBneH uq 12.03 .04 BuorexnuqecKrde cHcreMbr r4 TexHoJroru}r

flpororol Ne 01 or 30 asrycra 2019 ro4a

llpe4cegareJrb KoMlrc clrlr JI.T. Cymr<ona

rpeArrpr4rrrr,rrr Bna4urrlrEpcr<oft o6nacrn


