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Mporpamma paspabotaHa Ha ocHoBe ®IOC Bbicwero obpasoBaHWA MO MNporpamme
b6akanaspuata 03.03.02 dusuka.

BcTynutenbHoe mcnbiTaHne Ans NOCTynawLwmMx B MarmctpaTtypy npoBogaTcs B obbeme
focynapCTBEHHOro 9k3aMeHa no u3nke Ons GakanaBpoB (PU3MKM M MO AOMOMHUTENbHBIM
Bonpocam nporpammbl  Gakanaspmarta, COOTBETCTBYKOLMM  BblOpaHHOM  nporpamme
MarmMcTepckom noarotoBkn. Bonpocbl KOHTPONbHO-M3MeputenbHoro matepuana (KMMa)
NO3BOMSAT OUEHUTb KayeCcTBO 3HaHWUW, HeOBXOAMMBbIX AN OCBOEHUS NMPOorpaMmbl MOArOTOBKM
Marmctpa no n3bpaHHOMY HanpaBneHMIo.

Mpu npoBefeHNN BCTYNUTESbHLIX UCMbITaHUM B MarnctpaTypy no HanpasneHuto 03.04.02
®un3mnka BO3IMOXHO NPUMEHEHNE ANCTAHUNOHHBIX 06pa3oBaTenbHbIX TEXHONOMMN. HoMuHanbHoe
BpeMs, OTBOANUMOE Ha BCTYNUTeSibHOE ucnbiTaHue - 160 MUHYT.

AHHOTauuM K nporpammam no HanpasneHutro noarotoBkn 03.04.02 «dusmnka»
(ouHas hopma o6yueHus)

1. HanmeHoBaHMe mMarncrtepckon nporpammbl: «Pusnka agpa N anemMeHTapHbIX

YyacTuLy.

PykoBoautenb: npodeccop kadeapbl saepHonm usmnkn, aO.¢p.-m.H., npod. C.I.

KagmeHckumn.

KpaTkoe onucaHwe MarMctepckon nporpamMmbl: B pamMkKax MarmcTtepckon nporpammbl
nNpegycMOTPEHO WU3yYeHMEe WCTOYHUKOB SOEPHbIX W3NyYeHUn, MeTOAOB perucrtpaumm u
N3MEpPEHNa (PU3NYECKNX XapaKTEPUCTUK sSOep W 3feMeHTapHbIX 4YacTuu, MpoLeccoB
B3aMMOOENCTBUA YacTul, SOEePHbIX peakuun u peakTopoB, YCKOpUTEnen, aKCnepnuMmeHTanbHoe
n3yyeHne dyHaamMeHTanbHbIX SBAEHUA (PU3NKM  MUKPOMMPA, U3YyYeHUE COBPEMEHHbIX
TeopeTn4ecknx npeacTaBreHnn n MatemaTuyYeckux MeTodoB UccnenoBaHun B omsnke sapa u
3aNeMeHTapHbIX YacTul,.

2. HavnmeHoBaHue marnctepckon nporpaMmmbl « PU3nka HAHOCUCTEMY.

PykoBoauntens Maructepckon nporpammbl: 3aB. Kadegpon pusmkm TBepgoro Tena wm
HaHOCTPYKTYpP, A.¢.-M.H., npodeccop M.B. CepeauH.

KpaTkoe onucaHwe MarMctepckor nporpamMmbl: B pamMkKax MarMcTtepckon nporpammbl
npegycMOTPEHO  M3yYeHWe KBAHTOBOW  U3MKM  HaHocuctem. HaHomacwwTtabupoBaHue.
KBaHToBOpaamepHble addpekTbl. OTKpbITbieE KoonepaTuBHble cucTeMbl. Makcpockonuyeckue
CBOMCTBa HaHOCUCTEM. TeopeTuyeckas u KomnbloTepHas pusnka HaHocuctem. MogenuposaHue
HaHocUCTeM. TeXHOMorMa HaHOCTPYKTYP U HaHOMaTepuanoB. HaHO3MEKTPOHMKA U CMIUHTPOHMKA.
MeTogbl HAHOAMArHOCTUKN. CUHXPOTPOHHbIE UCCneaoBaHUsa HAaHOCTPYKTYp. UK- cnekTpockonus
CUCTEM MOHWXKEHHOW Pa3MepHOCTH.

3. HanmeHoBaHue marmuctepckon nporpammbl: «OnTUKa U HAHOPOTOHMKAN
PykoBoauntens Maructepckom nporpammbl:  gekaH  usndeckoro  dakynbTteTa,
3aBefyowmm Kageapon onTUKK U CNeKTpocKonuu, A.d.-M.H., npodeccop O.B. OBYMHHUKOB.



KpaTkoe onucaHwe Maructepckor nporpamMmbl: B pamMkKax MarMcTtepckon nporpammbl
npeaycMoTpeHO U3yyeHne pmsamyecknx MeXaHM3MOB reHepaLmm 3NeKTPOMarHMTHOIO N3Ny4YeHus
ONTUYeCcKoro guanasoHa. Jlasepbl, Apyrne NCTOMHUKKU U3nyyvyeHui. Bzanmoagencrane onTm4ecKoro
n3nyyeHns ¢ BewectBoM. OnTuka HaHOCTPYKTYp. OnTuka 3a AUPPaKkLMOHHBLIM MNpesenom.
HaHogoToHuka. [Mpubopbl u ycTponcTBa HaHOOTOHMKM. OnTuyeckass CnekTpockonus.
JTlomnHecueHumsA. HennHenHo-onTuyeckne apgekTol.

AkycToonTtunyeckme adpdeKkTbl N YCTPOMUCTBA.

MporpamMmma BCTynuUTesbHbIX UCNbITAaHUNA AN NOCTYNaKoLWmX
no HanpaBneHuto 03.04.02 ®dusnka OcHoBHbIe pa3aenbl

1. PUSNYECKHUE OCHOBbI MEXAHUKU

CocrtaButenu: OBymHHMKoB O.B. — A.pb-M.H, AekaH domsmnyeckoro akynbTeTa, Typulles
C.10. — a.cb-M.H, 3aBenyowmin kadpeapon obLuen huanku.

OCHOBHbIe 3HaHUs1, YMEHUS1 U HaBbIKU, KOTOPbLIMU AOSKEeH obnaaaTb abUTYpPUEHT.
K ocHoBHbIM TpeboBaHuAM, NpeabABNAEMbIM K 3HaHUAM U YMEHUAM abUTYypUEHTOB, OTHOCATCA
Hanu4yme y nocrefHux NMMYHOCTHBIX KAa4eCTB, KOTOPbIe MO3BOSIAT UM OCYLLECTBNATb creaytoLwme
BMAbl NPOdEeCCUOHaNbHOM AeATENbHOCTU: Hay4YHO-UCCnegoBaTeNbCckas, Hay4yHo-
WHHOBAaUMOHHAasA, OpraHn3aunoHHO-ynpaBreH4yeckas, negarormyeckas U npocBeTUTeNbCKas, a
Takke ChopMMPOBAHHBIX 0BLLEKYNBTYPHBLIX (YHUBEpPCAlibHbIX) U NpoddeccuoHanbHbIX (obLue-
npodeccuoHarnbHbIX, Hay4YHO-UccnegoBaTenbCKuX, Hay4YHO-UHHOBALNOHHBbIX,
OpraHn3aunoHHO- yrpaBrieHYeCcKNX, Negarormyeckmx U NPOCBETUTENbCKNX) KOMMETEHLMN.
Kpome TOro, onsa ycnewwHoro 0CBOEHUs faHHoW obpasoBaTeribHOM NPorpaMmmbl NOArOTOBKM
MarucTpa abutypueHT gomkeH obnagatb 6a3oBbiMn yHAAMEHTaNbHbIMN 3HAHUAMN B 0bnacTn
PU3mnKu, MaTtemMaTuKu, n UHOPMaTUKK B obbéme
rocygapcTBeHHbIX obpa3oBaTtesbHbIX CTaHAAPTOB.

TemaTnyeckum nnaH:

1) KuHemaTuka. Paguyc-BeKkTop, CKOPOCTb M YCKOpeHue. 3aKOH OBUXKEHUS.

2) [MoHATNA MrHOBEHHOW M cpefHen ckopocTu. Criydan paBHOYCKOPEHHOro
ABWXEHUS.

3) CKOpOCTb 1 YCKOpEHME NpU paBHOMEPHOM ABWKEHUN MO OKPYXKHOCTW.

TaHreHumManbHOe N HopManbHOE YCKOPEHUS.
4) 3aKoH OBWKEHUA B OAHOPOAHOM MOfe CUMbl TAXXECTH.
5) MHepuwanbHas cuctema oTcyéTa. [lepBbin 3aKoH HbloTOHa.

6) MoHaTMe cunbl. Btopon 3akoH HetoToOHA.
7) OcHoBHOe ypaBHeHne aguHamuku. TpeTui 3akoH HbloToHa.
8) CoBpeMeHHas TpakToBKa CUCTEMbI 3aKOHOB HbtoTOHa. PyHOAMeHTanbHbIE U

SMnNnpumnyeckme cunbil.

9) Mmnynbc. 3akoH coxpaHeHus wumnynbca. Mmnynbc cunbl. PeakTtuBHOe
ABWXEHne
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10) MNMoHsTne paboTbl. KOHCEpBATUBHbLIE CUTbI.

11) OHeprus. KuHeTuyeckass aHeprus. Teopema O CBSI3U KMHETUYECKOW JHEPTUN U
paboTbl.

12) [MoTeHumanbHasa aHeprus. 3aKoH COXPaHEHUS MEXaHUYECKON SHEePruu.

13) MomeHT umnynbca. OCHOBHOE ypaBHEHWE ANHAMUKW BpaLLaTeribHOrO OBWXKEHUS.
3aKOH COXpaHeHUs1 MOMeHTa UMnyribca.

14)  MomeHT uHepumn. KuHeTnyeckas aHeprus BpallatenbHOro ABMKEHNS.

15) CneuvanbHasa Teopusi OTHOCUTENBHOCTU. Mnynbc n aHeprus. NMpeobpasoBaHns
lNNopeHua. 3ameaneHne BpemeHn. CokpalleHue ABMXKYLMXCA MacwTaboB AnuHbl. MoHsTue
pPenATUBMUCTCKOrO nMnyrnbca. NonHasa aHeprna n aHeprns NoKost.

Cnucok pekomeHayemou nutepaTtypbl
1. Npopos U.E. MexaHuka. OCHOBHbIE 3aKOHbI : y4eb. nocobue ansa ctyq. dus.
cneuwnanbHocTten By3oB / UN.E. pogos. — M.: BuHom. JTabopaTtopus 6a3oBbix 3HaHun. 2013. — 309
C.
2. CuByxuH [1.B. O6wmi kypc dmsmkm : yuebHoe nocobue onga ctyq. gus.
cneunanbHocTen By3oB : B 5 T. T.1: Mexanuka/ [1.B. CnByxuH. — Mockea : DUSMATIINT, 2014. —
560 c.

3. MaTtBeeB A. H. MexaHnka n Teopusi OTHOCUTENBHOCTM : Yy4ebHMK And
ctygoeHToB By3oB / A. H. MaTtBeeB .— 3-e n3g. — M. : OHukc 21 Bek : Mup n obpasoaHue,
2003 . — 431 c.

2. TEPMOOAMHAMUKA U MONEKYIAPHAA ®U3UKA

CocTtaButenu: OBunHHMkoB O.B. — o.do-M.H, AekaH umsndeckoro dakynoteta, TypuLles
C.10. — a.tp-M.H, 3aBeyowmin kacpegpon obLuen pusnku.

OCHOBHbI€e 3HaHUs, YMEeHUS U HaBblKU, KOTOPbIMU AOMKEH o6naaaTb abUTYpPUEHT.
K ocHoBHbIM TpeboBaHuAM, NpegbABNAEMbIM K 3HAHUAM U YMEHUAM abUTYpPUEHTOB, OTHOCATCSA
Hanuymne y NnocnegHux NMMYHOCTHLIX KAa4eCTB, KOTOPbIE MO3BOSIAT UM OCYLLECTBMAATL creayowme
BMAbl NPOdECCUOHANbHON AEATENbHOCTU: Hay4YHO-UCCnegoBaTeNbCcKas, Hay4yHo-
WHHOBALMOHHas, OpraHn3aLnoOHHO-yNpaBneH4yeckas, negarornyeckasl U NPocBeTUTeNbCKas, a
Takke copMMPOBAHHBIX OOLLEKYNBTYPHbIX (YHUBEpPCArbHbIX) U NPpOodeCccnoHanbHbIX (obLue-
NpodeCCMOHanbHbIX, Hay4HO-uccnenoBaTeNbCKNX, Hay4YHO-UHHOBALIMOHHbIX,
OpraHn3auUnoHHO- YrpaBrieHYeCKNX, Negarormyeckmx 1 NPOCBETUTENbCKNX) KOMMNETEHLMNA.
Kpome Toro, ons ycnewwHoro 0CBOEHNs AaHHOM 0Opa3oBaTenbHOM NporpaMmMbl NOLATOTOBKM
mMaructpa abutypmeHT gormkeH obnagats 6a3oBbiMM (hyHAAMEHTaNbHBIMW 3HAHUSIMKU B 06nacTu
dPur3mku, MaTtemMaTuku, n UHOPMaTUKK B o6béEmMe
rocyaapcTBeHHbIX 06pa3oBaTefibHbIX CTaH4APTOB.

TemaTnyecknmn nnax:
1) Temnepatypa. TennoBoe paBHoBecne. KonnyectBO TennoTbl, BHYTPEHHASN
3Heprus, pabota B TEpMOANHAMMKE.



2) [MepBoe Havano TepMmoanHaMUKN. TennoémMKocTb

3) Pacnpepnenernune Makceenna gnsa npoekumm ckopoctu. PacnpegeneHne Makesernna
ANsa abContoTHbIX 3HAYEHU CKOPOCTW.

4) Pacnpegenexne bonbumaHa.

5) BTopoe Hayano tepmoguHamukui. PasnuyHble popMynmumpoBKM BTOPOro Havana
TepmoamHamuku. NoHaTtre aHTponuu. Unkn KapHo. KM uyukna KapHo. ®opmyna bonbumaHa 6)
dasoBble npeBpaleHus. NoHaTre dasbl. PasoBas gnarpaMmma COCTOSAHUN.

7) KuneHwve, koHaeHcauwus. [naeneHne n otBepaeBaHue.
8) YpaBHeHne KnanenpoHa-Knaysanyca.
9) AsneHus nepeHoca. BsaskocTb, anddysuns, TennonpoBogHOCTb.

Cnucok pekomeHayemou nutepaTtypbl
1. Npopos., Uropb EBreHbeBmny. 3agaun no obuwen dgusmke : [yuebHoe nocobue ons
CTyd. BY30B, OOy4yaloWMxcss MO eCTeCTBEHHOHayy., ned. W TexXH. HanpaefeHusM U
cneunansHoctam] / U. E. Upogos .— M3a. 13-e, ctep. — CaHkT-lNeTtepbypr n ap. ; Mockea ;
KpacHogap : Jlaub, 2013 .— 416 c. : un., Tabn. — (Knaccuyeckas ydyebHaa nutepatypa no
dusuke / peacos.: X.U.Andepos (npea.) [ v gp.]) (YuyebHukm ana Bysos. CneumnanbHas
nutepaTtypa).

2. CuByxvH, OMmntpun Bacunbesud. O6wmin kypc pmsmnkn : y4ebHoe nocobue gns
ctyn. ¢ms. cneumanbHocten By3oB : B 5 T. / O.B.CuByxuH .— M. : duamarnut. T. 2:
TepmoguHamunka n monekynapHas usmka .— M3a. 5-e, ncnp. — 2015 .— 543 c.

3. CaBenbes, Vropb Bnagumuposud. Kypc obuwen dusmku : yyebHoe nocobue ansg

cTyA. By30B, 06y4y. no TexH. (550000) n texHon. (650000) HanpaeneHunsawm : B 3 7./ V.B. CaBenbeB
— W3n. 4- e, ctep. — CI16. : JlaHb, 2015.

ANEKTPUYECTBO U MATHETU3M

CocrtaButenu: OBunHHMkoB O.B. — o.dp-M.H, AekaH usndeckoro cakynsteta, TypuLles
C.10. — a.cb-M.H, 3aBenyowmin kadpenpon obLuen hunanku.

OCHOBHbIe 3HaHUs, YMEHUS1 U HaBbIKU, KOTOPbIMU AOMKEH o6aaaTb abUTYpPUEHT.
K ocHoBHbIM TpeboBaHuAM, NpeabABNAEMbIM K 3HAHUAM U YMEHUAM abUTYpUEHTOB, OTHOCATCA
Hanu4yne y nocrnegHux NMMYHOCTHBIX KA4eCTB, KOTOPble NMO3BOMAT UM OCYLLECTBNATL cnegyowime
BMAbl NPOdECCUOHANbHON AEATENbHOCTU: Hay4YHO-UCCnegoBaTeNbCcKas, Hay4yHo-
WHHOBAaLMOHHas, OpraHn3aLUMoOHHO-yNpaBneH4yeckas, negarornieckasi U NPocBeTUTENbCKas, a
Takke cOOPMMPOBAHHbLIX OBLLIEKYNbTYPHBIX (YHMBEPCanbHbIX) 1 NPOodeccuoHarnbHbIX (obLe-
npodeccrmoHanbHbIX, Hay4HO-uccnenoBaTeNbCKNX, Hay4YHO-UHHOBALIMOHHbIX,
OpraHn3aunoHHO- yrpaBrieHYeCKNX, Negarormyeckmx 1 NPOCBETUTENbCKNX) KOMMNETEHLMNA.
Kpome Toro, 4ns ycnewwHoro 0CBOEHNs AaHHOM 0bpa3oBaTenbHOM NporpaMMbl NOLATOTOBKM
mMaructpa abutypmeHT gormkeH obnagatb 6a3oBbiMM PyHAAMEHTaNbHbIMK 3HaHMAMM B 06nacTu
du3nku, MaTeMaTuKu, n NHopMaTUKM B o6bEMe
rocyaapcTBeHHbIX 00pa3oBaTenbHbIX CTaH4APTOB.



TemaTnyeckun nnax:
1) onekTpuyeckun 3apsa. CBOMCTBA ANEKTPUYECKOro 3apsaga. JrekTpuyeckoe nore:
HaNPsXXEHHOCTb U NoTeHuman.
2) 3akoH KynoHa. Teopema [laycca. Pabota no nepemeweHuo 3apsga B
anekTpocTatu4yeckoMm none. Jnektpudeckoe none 3emnun. [loHsaTve 3asemnedus  3)
rnekTpuyecku gunosb. lNone gunons.

4) MpoBOAHUKN B 3NEKTPOCTATUYECKOM Mofe. ONeKTpUYeckoe none B ANINEKTPUKE.
ONEeKTPOEMKOCTb YEANHEHHOIO NPOBOAHMKA.

5) KoHaeHcaTop. CoeaunHeHne KOHOeHcaTopoB.  [OWMNoOnbHbIA MOMEHT.
MonspunsoBaHHOCTbL. Knaccuukauma oUaneKkTpukos No 3MeKTpUYecknmM CBOMCTBaM.

6) OHeprua anekTpudeckoro nonsi. [NOTHOCTb 3HEPrMM 3NEKTPUYECKOro Mong.
OHeprnsa 3apsykeHHOro KoHaeHcaTopa

7 [MoCTOAHHLIN anekTpudeckun Tok. Cuna n NNOTHOCTb Toka. 3akoH Oma.
CoeavnHeHnsa NnpoBoaHUKOB. TennoBoe aencTeme Toka. 3akoH [xoyns-JleHua

8) MarHuTHoe none B BakyyMme u B BewectBe. Cuna JlopeHua. IHOyKuMsa MarHMTHOro

nons. 3akoH bruo-Casapa. Teopema 0 UMpPKynsaumMm Ang MarHUTHOro Nonsi.
HamarHmyeHHocTb. MarHuTHble CBOMCTBA BELLECTBA.
9) AsneHve 3ANeKTpOMarHMTHOM nHaykuun.  Cuctema ypaBHEHUN
MakcBenna. OnekTpoMarHUTHbIE BOSHbI.
10) 3akoH Papages. CBoncTBa SNEKTPOMArHUTHBLIX BOSH.

Cnucok pekomeHAyeMou nutepaTypbil.

1. Npopos W. E.3agaun no obuwen dusumke: y4ebHOe nocobue ans ctyq. BY3OB,
o0yyYalLNXCs N0 eCTeCTBEHHOHay4., nej. U TeXH. HanpaeneHnam u cneuunansHoctam / U. E.
Npopoe .— U3pa. 12-e, ctep. — CI16. [u gp.] : Jlanb, 2013 .— 416 c.

2. CaBenbeB W.B. Kypc obuwen ¢dusmkn: yy4yed. nocobme pgnsa crtyn.sTysos /
N.B.CaBenbeB - M. : 7 duamatnut, 1998. - KH. 2: Onektpn4ectso n marHetmsm. - 336 c.

3. CuByxvH [O.B. O6wwun «kypc usmkn: y4yeb. nocobue pgns crtyg. ums.
cneunansHocTten By3os / [1.B.CuByxuH. - M. : duamatnut, 1989. - T.3: dnektpudectro. — 320 c.

KONEBAHUA U BOJIHbI

CocTtaButenu: OBunHHMKoB O.B. — o.do-M.H, AekaH umsndeckoro cakynsteta, TypuLles
C.IO. — o.cb-Mm.H, 3aBeyowmm kadpeapon obLuen pmsmku.

OCHOBHblEe 3HaHWsl, YMEHUS U HaBblKM, KOTOpbIMM O0SMKeH obnagatb abutypueHt. K
OCHOBHbIM TpeboBaHuAM, NPeabsaBnseMbiM K 3HAHUAM U YMEHUsIM abuUTypUEeHTOB, OTHOCHATCA
Hanu4ymne y nocregHuUx NMMYHOCTHbLIX Ka4eCTB, KOTOPblEe NO3BOMAT UM OCYLLECTBNATL crneaytoLne
BUAabl npogeccnoHanbHoOn OeATenbHOCTH: Hay4YHO-UccnegosaTtensckas, Hay4Ho-
WHHOBAaUWOHHAsA, opraHuM3auuoHHO-yrpaBneH4yeckas, negarormdyeckasds U nNpPocBeTUTENbCKas, a
Takke CHOpMMPOBaHHBLIX OBLLEKYNbTYPHbIX (YHMBEPCArnbHbIX) U NpodeccuoHanbHbiX (obLe-



npodeccrmoHarnbHbIX, Hay4YHO-UCCNeaoBaTENbCKMX, HAYYHO-MHHOBALMOHHbBIX, OpraHM3aLMOHHO-
yrnpaBreH4YeCcKmX, Negarormyecknx n NpocBeTUTENbCKNX) KomneTeHunn. Kpome Toro, ang
YCMELHOro OCBOEHUS AaHHOM obpas3oBaTenbHOM NporpaMmbl MOArOTOBKM Marucrpa
abuTypueHT gormkeH obnagatb 6a3o0BbIMM (byHOAMEHTANbHBIMM 3HAHUSIMU B 0611acTu on3unku,
MaTeMaTuKkun, U MHpopmaTnkm B 06bEME rocyaapcTBeHHbIX 06pasoBaTeNbHbIX CTaH4APTOB.

TemaTnyeckmun nnaH:
1) MapmMoHnyeckmne konebaHusi. 3akOH ABWMXKEHUS ONsi TapMOHUYECKMX KorebaHun.
CnoxeHune rapMmoHunyeckunx konebaHun. dasosas gnarpamma gns 3agayvm croxeHus konedaHun.
BueHna

2) 3aTyxatrowme konebaHusi. 3aKOH OBWXKEHMSI B Criydae 3aTyxalowmx KonebdaHun.
JNlorapudpmmyecknin gekpemeHT 3atyxaHus. [JoGpoTHOCTb CUCTEMBI.
3) BblHy>XOeHHble konebaHus. YpaBHEHUSA BbIHYXXOEHHbIX KonebaHun. Kpusas

nornoweHns AMNInTy4a CMeLLeHNs Npu pe3oHaHce.

4) KonebatenbHboln  kOHTYp. CBobGogHble, 3aTyxawwume WU  BblHYXOEHHblE
anekTpuyeckme konebaHmnsa. CobcTBeHHasn yacTtoTa konebaHuin. XapakTepUCTUKN 3aTyXatoLmx
kKonebaHunn. Pe3oHaHC n pe3oHaHCHasa KpyBasi NOrnoLeHns.

Cnuncok pekomeHayeMOW nuTepaTypbl
1. PoxaHckun [J.A. (Peg.). Kypc dpumsunkn:Konebanusa n sBonHbl. 3Byk. CeT N3a.
2 URSS. 2013. 248 c.
2. AyoHuwes KO.H. KonebaHna n BonHebl. M3g. 2 2019. 384 c.
3. Npopos. E.N. BonHoBble npouecchbl. OCHOBHbIE 3aKOHbI.: y4eb. nocobune ons
cTyA.
du3. cneunansHocTen By3oB / N.E. Mpogos. — M.: buHom. JlabopaTtopus 6a3oBbix 3HaHun. 2011.
— 247 c.

ONTUKA

CoctaButenu: OBumHHMkoB O.B. — a.d-M.H, fgekaH usmyeckoro dakynbTeTa,
Typuwes C.1HO. — o.do-M.H, 3aBeayowmnmn kadgeapon obuien gusmnku.

OCHOBHbI€ 3HaHUSl, YMEHUS U HaBbIKWU, KOTOPbIMU OOJKEH 06nafaaTb abutypumeHT. K
OCHOBHbIM TpeboBaHUAM, NpeabsBAsSeMbIM K 3HAHUAM U YMEHUAM abuTypueHTOB, OTHOCHATCSA
HanuMyue y nocnegHux NMYHOCTHBIX Ka4YeCTB, KOTOPble NMO3BOMAT UM OCYLLECTBMATL crneayrouime
BUAbI npodeccnoHanbHoOu AEeATENbHOCTU: Hay4YHO-UccrnegoBaTenbCKas, Hay4HO-
WHHOBALUMOHHAs, OpraHM3auMoOHHO-yrNpaBieHYeckas, negarormyeckas u rnpoceBeTuTernbckas, a
TaKke CPOPMUPOBAHHBLIX OOLLEKYNbTYPHbIX  (YHMBEPCamnbHbIX) U NPOeCCUOHanbHbIX
(obwenpodeccnoHanbHbIX, Hay4YHO-UccrneaoBaTesibCKuX, Hay4YHO-MHHOBALIMOHHbIX,
OpraHn3aunoHHO- ynpaBrneHYecknx, negarormyeckmx n NpoCBETUTENLCKUX) KoMmneTeHuun. Kpome
TOro, ANg yCnewHoro OCBOEHUs AaHHOW obpasoBaTenbHOM NporpamMmbl MOAFOTOBKM MarucTpa
abuTypueHT gomkeH obnagate 6a3oBbIMU (PyHAAMEHTANbHBIMW 3HaHMAMU B 0611aCTU OU3NKK,
MatemaTuku, u MHopmMaTUKn B 06bEME rocyaapcTBEHHbIX 0bpa3oBaTenbHbIX CTAaH4APTOB.



TemaTnyeckumn nnaH:

1) MpnbnuxeHne reometTpmnyeckon onTukn. Monatne nyya. MpuHumn Gepma.

2) 3aKoHbI NPENOMIIEHMS N OTPAKEHUS, FPaHNYHbIE YCITOBUA.

3) dopmynbl peHens. Yron bptrocTepa.

4) OnTtnyeckne Npnbopbl U MIHCTPYMEHTDI: Syna, MUKPOCKON, TENECKO.

5) BonHoBas ontuka. BonHoBoe ypaBHeHne. MoHOXpoMaTuyeckme BosiHbl. [nockue n
chepuryeckune BOmMHbI B Bakyyme.

6) MokasaTenb npenomneHus. dasoBas CKOPOCTb pacnpocTpaHeHus. [pynnosas
CKOPOCTb. QHEPrus SNEKTPOMArHUTHbIX BOJTH.

7 BonHoBoe ypaBHeHMe OnsA criydas M3oTponHOW cpenbl. [ucnepcus nokasaTtens

npesioMmneHuns. Knaccuyeckas Teopuda auncnepcun. O6nactn Hopmaanon U aHoMasibHoM
ancnepcun. KomnnekcHas OnariekTpnyeckasda npoHNUaemMoCTb U KOMMMEKCHbIW MoKasaTtenb
nperioMmneHuns.

8) 3aTtyxaHne BosnHbl. [lornoweHne cBeta. 3akoH byrepa. PaccesHue cBerta.
dopmyna Panes.
9) MpuHUKMN cynepnosnumMm N MHTepdepeHUMss MOHOXPOMAaTUYECKUX BOSMH. OnbIT

tOHra.

10) PacnpegeneHve WUHTEHCUBHOCTU B KapTuHe WHTepdepeHumn. BugHocTb nonoc,
LUMPUHA NOJIOCHI.

11) Cratuctnyeckass npupoda  U3Ny4YeHUs  KBa3MMOHOXPOMATUYECKOW  BOJSIHbI.
BpemMeHHaa korepeHTHOCTb. YcrnoBus HabnogeHus nHtepdepeHumn. UHTepdepeHUNOHHbIe
CXEMbI.

12) [Oudpakuyma ceeta. [loHatve audpakumn. [MpuHumn TonreHca-dpeHens.
Oundbpakums OpeHens. Oudppakumna GpayHrodepa.

13) [OudpakuymoHHass peléTtka: npuHuun paboTbl M €e  XapakKTEPUCTUKM.
PacnpegeneHne wuHTEHCMBHOCTEM B  AOUMPAKUMOHHOW  KapTUHE NpWU  MHOromy4YeBown
nHTepdepeHumnn. Kputepuin paspelatowen cnocobHocTn Panes

14) Monapwusauusa ceeTa. NonapusaumoHHbIe yCTponcTBa. [JBynydenpenomneHme.

15) Jlasepsbl. MHBepcHada HaceneHHoCTb. CBONCTBA fla3epHOro MU3nydeHns. SrnemMeHThbl
nasepHbix cuctem. 'enui-HeoHoBbIN Nasep. CBOMCTBA NTA3€pPHOro N3NyYeHus.

Cnuncok pekomeHayeMoWn nutepaTypbl

1. ®puw C. 3. Kypc obwien ounamkm : y4ebHuk : B 3 1./ C. 3. ®puw, A. B. Tumopesa
— CIN6. [n gp.] : Nanb, 2015.— T.3: OnTuka. AtomHas dpusunka .— U3g. 9-e, ctep. — 2007 .—
648 c.

2. JTanpacbepr I'. C. OnTuka : yuebHoe nocobue ansa gus. cneymansHocTen By3oB / I
C. lanac6epr .— U3a. 6-e, ctep. — M. : dusmatnut, 2015 .— 848 c.

3. CuByxun O.B. O6wmn kypc dmsukm / O.B.CuByxuH. - M. : Hayka, 1985. — T.4:
Ontuka. — 751 c.



ATOMHAA ®U3UKA

CoctaButenu: OBumHHMkoB O.B. — a.d-M.H, fgekaH dusmyeckoro dakynbTeTa,
CepeavH N.B. — ao.d-M.H, 3aBegyowmin kapegpon omsmkm TBEPAOro Tena u HaHOCTPYKTYP.

OCHOBHbIe 3HaHUs1, YMEHUS1 N HaBbIKWU, KOTOPbIMU JOJKEH obnafgaTb abutypueHT. K
OCHOBHbIM TpeboBaHuAM, NpeabsaBnseMbiM K 3HaHUAM U YMEHUSIM abUTYpUEHTOB, OTHOCATCA
Hanu4yve y nocneaHnx NMYHOCTHBIX KA4eCTB, KOTOPble NO3BOMNAT UM OCYLLECTBNATb cnegyoLwime
BMAbI npodeccrnoHanbHom AEATENbHOCTMU: Hay4HO-uccnegoBaTenbcKas, Hay4HO-
WHHOBALMOHHAs, OpraHn3aunoHHO-yNpaBneHyeckas, negarornyeckas u nNpocBeTUTenbckas, a
Takke CPOpMMPOBaHHBLIX OBLLEKYNbTYPHbIX (YHUMBEPCArbHbIX) U NpodeccuoHanbHbIX (obLe-
npodeccrmoHarnbHbIX, Hay4YHO-UCCNeaoBaTENbCKMX, HAYYHO-MHHOBALMOHHbIX, OpraHM3aLMOHHO-
yrpaBrieHYecknx, negarorm4ecknx n npocBeTUTENbCKUX) KomneTeHuun. Kpome Toro, And
YCMNELIHOro 0CBOEHUSA AaHHOM obpasoBaTenibHOM NporpaMmbl MOArOTOBKM MarncTpa abutypuenHT
AormkeH obnagate 6a30BbiMM byHAAMEHTaNbHbIMU 3HAHUSAMW B 06nacTu omsnkn, MaTtemMmaTuky,
N MHpopmaTnkm B 06bEME rocyaapCcTBEHHbIX 0Opa3oBaTeNbHbIX CTaH4APTOB.

TemaTnyeckmun nnaH:

1) 3aKOHOMEPHOCTU B aTOMHbIX crnekTtpax. Mopgenb atoma TomcoHa. OnbiThbl
Pesepdopaa no paccesiHuio a-4actuu. PaccesiHue a-4actuubl a) Ha 1 atome, 6) TOHKOM crioem
aTomoB. NnaHeTapHas Mogenb atoma.

2) MocTtynatbl Bopa. lNpaBuno 4actotr bopa n KOMOGUHALMOHHLIM NpUHUMN Putua.
OrnemeHTapHas bopoBckada Teopus atToma Bogopoaa.

3) OHepreTMyecknin CnekTp atoma Bogopoda. JKCnepuMeHTanbHoe NoATBEPXKAEHNE
noctynatos bopa. HepgoctaTtku Teopun bopa.

4) BonHoBble cBonctBa 4actuy. [unotesa pe-bpownnsa. OnbiTHoe o6GocHoOBaHMe
KOPNyCKyNsipHO-BONHOBOro ayanuama (onbiTel  [eBuccoHa w [xepmepa, TomncoHa wu
TapTtakosckoro, LLTepHa, andpakuns HeMTPOHOB).

5) CraTtuctmnyeckas uHTepnpetaums sosnH [Jebponnsa n BonHoBon dyHkUmMnU. BonHoBas
YHKUMSA cBOBOAHOM YacTuULbl. YCnosue HOpMUPOBKU. MprHLUMN cynepnosnumu.
6) CooTHowweHne HeonpeaeneHHocTen 'enseHbepra gnga KoopavHaThl U MNynbca u

cneactena un3 Hero. COOTHOLWEHWE HeonpedeneHHOCTEN ONs BPEMEHUW U 3HEeprn u ero
NMHTEepnpeTaums.

7 YpaBHeHne LpeanHrepa. [MpuHuun cynepno3vuum (TouyHass GOpPMynMpPOBKa).
YpaBHeHvne LpeanHrepa ans crauMoHapHbIX COCTOSHUIA. YCNOBMWS, HaknaabiBaemble Ha
BOJTHOBYHO (PYHKUMIO.

8) [BkeHne YacTuubl B O4HOMEPHOM NOTEHUMaNbHOM AMe ¢ 6E€CKOHEYHO BbICOKMMMU
cTteHkamu. Criyyan TpexMepHOn NoTeHunanbHOM siMbl C 6ECKOHEYHO BbICOKMMW CTEHKAMM.

9) CeobogHass yactmua B OrpaHM4eHHOM o6beme npocTpaHcTBa. BblumcneHue
CpeAHnX 3Ha4YeHnn koopanHaTtbl U uMnynbca. CoGCTBEHHbIE 3HAaYEHNS U COBCTBEHHbIE DYHKLINN
onepartopa nmnynbca. MoMeHT nmnynbca 4YacTuupbl.
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10) OnepaTopbl MPOEKUUN YrNOBOr0O MOMEHTA M KBajgpaTa YrfoBOoro MOMEHTa, WX
cobBCTBEHHbIE 3HaYeHUst U COBCTBEHHble (PyHKUMU. CroXeHne yrroBbIX MOMeEHTOB. [lpasuno
crnoxeHuns. BekTopHble gnarpammbl.

11) KsaHTOBaHWe BogopoaoNo4O0OHOro aToMa B chepuyeckn CUMMETPUYHOM Cry4yae
(1=0). KsaHTOoBaHMe BogopogonofobHoro atoma B obLiem crnyvyae. SHepreTuyeckme YpoBHN m
crnekTpasnbHble Cepum LLESOYHbIX MeTarnos.

12) MarHuTHbIn MOMEHT aToma. JKCMepuMeHTanbHoe [0Ka3aTenbCTBO Hanuuus y
aTOMOB MarHUTHbIX MOMeHTOB (onbIThl LUTepHa u Nepnaxa).

13) CnuH oanektpoHa. CnuH doToHa. TOHKaa CTpPyKTypa ChekTpanbHbIX JSUMHWURA.
CnuHopOuTanbHOe B3aMmogencTBue. TOHKas CTPYKTypa  MHOFO3MIEKTPOHHbIX  aTOMOB.
HopmarnbHas cBA3b. |-s-CBA3b.

14) TlpaBuno otbopa npu wusnyy4yeHun (NOrnoLLeHUN) cBeTa. TOHKaA CTpyKTypa
crneKkTpanbHbIX MHUA BOAOPOLa M LWENOYHbIX MeTannoB. dddekT 3eemaHa. [MpocTon, nnu
HopManbHbIN 3addekT 3eemaHa. CrnoXHbIN, MM aHOManbHbIA 3ddeKkT 3eemaHa.

15) MarHuTHbI pe30HaHC. JNEKTPOHHbIN NapaMarHUTHbIN pPe3oHaHC. AOepHbIn
MarHuTHbIA pe3oHaHc. OddekT LTapka. JlamGoBCkMin cOBUr YPOBHEN ATOMHbIX 3SIEKTPOHOB.
dunsnyecknn Bakyym.

16) MpuHumn  TOXgecTBeHHOCTM  Yactuy.  [lMpuHuun  TMaynu.  O6bAcHeHue
nepmoanyeckon cuctemMbl XuMmndeckmnx anemeHtoB MeHgeneesa [.U.

Cnucok pekomeHAyeMoWu nutepaTypbl
1 Wnonbckun 3. B. ATomHas dmamka : y4ebHuk : [B 2 T.] / 3.B. Wnonbckuin .— CI16.
[v gp.] : Nanb, 2010
2 CusyxvH [. B. O6bwun kypc ¢pusmkn : y4eb. nocobue p[ns cryd. wus.
cneumanbHocTen By3oB : B 5 1. / [1.B. CuByxuH .— M. : PUSMATIINT : N3a-8o MOTU, 2002-
.T.5: AToMHas v sgepHada pusunka .— 2-e nsg., ctep. — 2002 .— 782 c.

PU3SUKA AOPA U QNIEMEHTAPHbLIX YACTUL,

CocTtaButenu: OBunHHuMkoB O.B. — a.cpb-M.H, gekaH dmamnyeckoro dakynbteTta, Tutosa J1.B. —
K.(p-M.H, 3aBefyowmnn kadegpon saepHOn U3NKK.

OCHOBHblIe 3HaHUA, YMEHMA U HaBblKW, KOTOPbIMM AOMKeH obnagatb abutypueHT. K
OCHOBHbIM TpeboBaHuAM, NPeabaBAseMbiM K 3HAHUSAM U YMEHUSIM abUTypUEeHTOB, OTHOCATCH
Hanuyne y nocneaHnx MMYHOCTHbLIX KA4eCTB, KOTOPbIe NO3BOMNAT UM OCYLLECTBNATL cnegyowme
BUAbI npodeccuoHanbHom AEeATENbHOCTU: Hay4HO-MccregoBaTenbCcKas, Hay4HO-
WHHOBALMOHHAas, OpraHn3aunoHHO-yNpaBneHyYeckas, negarornyeckas  nNpocBeTUTenbCKas, a
Takke CHPOPMUPOBAHHBLIX OBLLEKYNbTYPHbIX (YHMBEPCasnbHbIX) U NpodeccMoHanbHbIX (0bLe-
npodeccrnoHarnbHbIX, Hay4YHO-UCCNeaoBaTeNbCKMX, HAaYYHO-MHHOBALWOHHbLIX, OpraHM3aLOHHO-
yrnpaBneH4Yecknx, negarorndecknx u npocBeTUTENbCKMX) komneTeHuun. Kpome Toro, ons
YCMNELIHOro 0CBOEHUS AaHHOM 06pa3oBaTesibHOM NporpaMmMbl MOArOTOBKM MarncTpa abutypuenT
AormkeH obnagatb 6a30BbiMM dyHAAMEHTANbHLIMW 3HAaHUSIMU B 06nacTn U3nkn, MaTeMaTuku,
N HpopmaTnkm B 06bEME rocyaapcTBeHHbIX 06pasoBaTefbHbIX CTaH4APTOB.
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TemaTnyeckmn nnaH:

1) Pasmepbl agep. Crtatunyeckne cBounctBa sagep. Crtatuctuyeckme cBOWCTBaA a4ep.
YeTHOCTb. HecoxpaHeHns 4YeTHOCTM.

2). B3anmopgencteme ramma-mnyyeHus ¢ BewecTtBOM. Bsammogenctsums B npupoge.
B3aumopgencTBme 3nekTpoHOB C BELLLECTBOM. Pe30HaHCHOE NornoueHne ramMMma-KBaHTOB.

3) Mamma-pacnag. MynbTUMNOMbHbIE MarHUTHblE MOMEHTbI faep. MynbTUNonbHbIE
aneKkTpuyeckne MoMeHTbl aaep. KBagpynosnbHble anekTpuyeckne MomMeHTbl sgep. MarHuTHble
ANNOJbHbIE MOMEHTLI A4Ep.

4) Knaccudmkaumna 6eta-pacnagoB. CnekTpbl 3f1EKTPOHOB.

5) Anbda-pacnag. Teopuss [amoBa. 3akoHbl coxpaHeHus. Knaccudpukauma
anbganepexonos.

6) AnepHble cunbl 1 nx ceoncTBa. Teopus saepHbix cnn KOkaBbl. QHeprnsa cBs3un Saep.
dopmyna Banusekkepa. ObonodveyHas mogenb agep. Marndeckne ymcna. ObBonoveyHas
moaenb sagpa. CnmH-opbuTanbHOEe B3anMOAENCTBIE.

7 ApepHbin  MarHUTHbIN  pe3oHaHC. BpawiatenbHble nonocbl agep. AgepHas
nsomepua. dpdpekt Meccbayapa. NpoBepka obLLen Teopum OTHOCUTENBHOCTU. BpalleHue saep.
Knaccudgumkaumnsa anemeHTapHbIX YacTuLl,.

Cnucok pekomeHayemou nutepaTtypbl
1 KanutoHoB W. M. BBegeHue B omsnky sapa n yactuy, : ydebHoe nocobue ons crya.
du3. pak.knacc. yH-ToOB U Opyrux By3oB, 00y4. Mo creuuanbHocTn “"Apep. dwmsmka" un
HanpasneHu"dnsunka" / . M. KanutoHos .— W3g. 3-e, ucnp. n gon. — M. : KomKHura,
2006.— 327c.

2 WuwxaHos bB. C. YacTtuubl 1 aToMHbIe sgapa : y4eOHMK No gncumninHe "dunsmnka atom.
agpa" ons crtyd. By3oB, obyy. "®dusmka" / b.C. NwxaHos, .M. KanutoHos, H.M. KOanH ; Mock.
roc. yH- T um. M.B. JlomoHocoBa .— U3a. 2-e, ncnp. n gon. — M. : URSS : U3a-so JIKW, 2007 .—
581c

O6pasel KOHTPONbHO-N3MepuTenbHoro marepmana (KUM)

BapuaHT Ne1
1. CooTHoweHMe HeonpeaeneHHocTen [enseHbepra OnNa KOOpAWHATBI U MMNyNbca U

cnencrTena n3 Hero. CooTHOLLEHME HeonpeaeneHHOCTEN AN BPEMEHN U QHEPTUN U €T0
WUHTepnpeTaums.
2. Pasmepbl agep. Ctatnyeckue csonctea sgep. CtatucTnyeckue CBoOMCTBa a4ep.
YeTHOCTb. HecoxpaHeHns YeTHOCTM.
3. KuHematuka. Pagnyc-BekTop, CKOPOCTb M yCKOpeHue. 3akoH aABmkeHns BapuaHT Ne2
1. Monapusaums ceeTa. lNonspusaumoHHblie ycTponcTsea. [BynyyenpenomreHume.
2. Tennosoe paBHoBecue. KonmnyecTBo TensoThbl, BHYTPEHHSS 3Heprusi, padbota B
TepMoauHamuKe.
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3. KonebatenbHbin  KOHTYp. CBoGoAgHble, 3aTyxallwme U BblHY>XAEHHble
anekTpuyeckme  konebaHus.

BapuaHt Ne3
1. CooTHoLweHne HeonpeaeneHHocTen 'enseHbepra onsa KoopavHaThl U MNyrbca n

crnencTtems M3 Hero. COOTHOLLEHME HeonpeaerieHHOCTEeN Ansi BPEMEHU U 3HEPIUM U ero
NHTepnpeTauus.

2. MpuHUMN cynepno3numMm n MHTEpdEPEHUMsT MOHOXpPOMAaTU4ecknx BOfH. OnbIT
FOHra. 3. MNpoBOAHMKN B 3NEKTPOCTAaTUYECKOM None. DNeKTpuYeckoe none B ANINEKTPUKE.

Kputepumn oLeHkn KayecTBa NOArOTOBKU NOCTYNaloLero:

BcTynutenbHoe ucnbiTaHne NpoBOAUTCA B NMMCbMEHHOW ¢hopme. Bpemsi, oTBoaMmoe Ha
BCTyNuTenbHoe ucnbitaHne - 160 MnHyT. MakcumanbHasa oueHKa BCTYNUTENbHOIO UCMbITaHUS
coctasnsetr 100 6annoB. MuHumansHoe konuyectBo 6annos, nogTeBepxgalrolee ycnewHoe
NPOXOXOeHne BCTYNUTENbHOro UcnblTaHna, coctaensaeT 40 6annos.

MakcumarnbHas oueHka oTBeTa Ha 1 Bonpoc - 30 6annos, Ha 2 Bonpoc - 35 6annos, Ha 3
Bonpoc - 35 6annos. IToroBoe konmyecTBo 6annos BCTYNUTENbHOIO UCMbITaHUS onpeaensieTcs
Kak cymma 6annoB 3a Tpu Bonpoca B 6unete un coctasnsgetr 100 6annoB. ABUTYPUEHTHI,
HabpasLune meHee 40 Gannos, BbIObIBAIOT U3 KOHKYypCa.

OtBeT abutypueHTta Ha Bonpockl KMM oueHnBaloTca B COOTBETCTBMM CO Creayowmnmm
KpUTEPUAMU:

- 90 - 100 6annos no TpeM BONpPOCaM BbICTaBMATCA abUTypuUeHTY, ecriv oH rny6boko
N NogpoBHO N3NOXWUI NPOrpaMMHLIA MaTepuar, ncdepnbliBatoLLe, NocrneaoBaTernibHO, YETKO U
NOrMYecKn CTPOMHO BbLICTPOMN OTBET, CBOOOAHO BNageeT TepMUHOMOrMen u cBobogHO
OPUEHTUPYETCA B TEOPETUYECKOM M MPAKTUYECKOM MaTepuarne.

- 76 — 89 BannoB no Tpem BONpocam BbICTABNAKTCSA abUTYPUEHTY, ECNM OH TBEPAO
3HaeT maTepuarn, rpamMOTHO WM MO CyLIeCTBY M3naraeT ero, He Aonyckasi CyLeCTBEHHbIX
HETOYHOCTEN B OTBETE HA BOMNPOCHI, NPaBUiIbHO NPUMEHSIET TEPMUHOSIOIMIO.

- 41 — 75 6annos no Tpem BOMpocam BbICTaBASATCA abUTYPUEHTY, eCnn OH nmeeT
3HaHMs TOMbKO OCHOBHOrO MaTepwana, HO He YCBOWI ero getarnen, JonyckaeT HEeTOYHOCTH,
HegoCTaTOYHO MpaBunbHbIE (DOPMYNMPOBKN, HAPYLLEHUS NOMMYECKON NocrneaoBaTeNibHOCTU B
N3N0XXEHNN NPOrpaMMHOro matepuana.

- 0 — 40 6annoB No Tpem BoONpocam BbICTABMSATCA abUTYPUEHTY, KOTOPLIN HE 3HaET
3Ha4YUTENbHOM YacTu NPOrpamMMHOro Matepuana, AonyckaeT MpuHuMnuanbHble Owundku, He
MOXET NTOrM4Ho cchopmynupoBaTb OTBET.



