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1. HEJHA OCBOEHUA JNCHUTLIINHBI

LlensaMu OCBOEHHS MUCUUILIMHBL (MOAyIs) «BeraucimurenbHas GU3NKa» HU3YYeHHE OCHOBHBIX
NOHATHN TEOPeTHYECKOH (H3MKH, MPUEMOB IOCTPOSHMS MATEMaTHYECKHX MOJENeH PasiviHBIX
du3MUecCKMX  CHCTEM W METOJOB UX  UMCAeHHOro  mccienosanus. Kype  npussan
IPOJEMOHCTPUPOBATL ACTIHPAHTAM CHEIM(pUKY pemeHus (U3AYeCcKux 3ajaqy JHCICHHBIMU
MeTolaMH, oOOecIeueHHe OBJIaJeHHeM COOTBETCTBYIOIIUM alMapaTHbIM | Hpor“oaMMHLIM
obecrieueHrueM. ﬁ

OCHOBHOM 3ajaueii, pemaeMol ISl JJOCTIDKSHHs LIENH OCBOECHHS JIUMCIUILIHHEL SBISICTCA
IIOJIy4eHHe acIHPaHTaMH MPAKTHIECKUX HABBIKOB PabOTHI B 0OTACTH BBHIMUCIHTENBHON (DHU3UKHL,
OCHOBAHHBIX HA 3HAHHM TEOPETHYECCKWMX OCHOB UM IIOHMMAHWHM [PUHIUIOB OCTPOCHUS
BBIYHCIIUTENBHBIX Mogenei. [Ipy 3TOM MOXXHO BBIIENUTH CICAYIOLIME IIO3a1auH, peljﬂlaew-[ble B
X07e U3y4eHHsI JAHHOTO Kypca:

» 3ydeHHe IMPUHIIAIIOB MOCTPOSHHS MATEMATHUECKIX MOJEIIEN IPH PEIICHUN (bl»}i‘mtlemmx
3azad;

o (OcBoeHHE YHCIACHHBIX METOJOB PEUICHHs] OCHOBHBIX KIAcCOB BBIYMCIMTENHLHBIX 3a/1a4 B
obactu GU3UKHY.

2. MECTO JUCIHAIIJIMHLI B CTPYKTYPE OI1OII BO

OnHOM U3 OCHOBHBIX TEHJIECHIMN COBPEMEHHOTO 00IIecTBa SBIseTcsA OBICTPBIA POCT PONH
HAyKOEMKHX TEXHONOTHH BO BCeX cdepax HeNoBeYeCKHX OTHOLICHMH. Du3uKa ABIAETCH TOU
HAYKOM, Ha OCHOBE KOTOpPOH pa3pabaThiBaloTCs NPHHIMIHATBHO HOBBIE yCTpoicTBa s 06paboTku
¥ XpaHeHHs MHGOPMALMH, MATEPUAIIOB ¢ HOBBIMH YHHKAJILHBIMA CBOMCTBAMHU U MHOTOE [pyroe. B
OCHOBE BCEX HTHX HPHJIOMKEHMH JICKHT HCIONB30BAHUE CIOKHBIX (PU3MICCKUX I[POLECCOE, I
IIOHAMaHHKs KOTOPBIX He0OX0AMO TpuOeraTh K YHCICHHOMY MOJICITHPOBAHUIO U KOMIBIOTCPHOMY
SKCIIEpUMEHTy. 1lodTOMY 3HAHWE OCHOBHBIX IIOAXONOB  BBIMHUCIMTENBHOH —GH3MKH UL
COBPEMEHHOTO HCCIIEIOBATES SBISETCSA COBEPIIEHHO HEOOXOMMMBIM.

B coOTBeTCTBHH ¢ y4eOHBIM ILIAHOM, [UCIMIUINHA «BhruncimTenpHas Gu3nKa» OTHOCHTCS K
IACHMIIMHAM 10 BeIGopy BapuaruBHod wactw OIIOII  1moAroToBkH — aclEpaHToOB IO
HampaBleHHOCTH «JlasepHas Qusuka» ¥ OpeamojaracT — MOCICAYIOMIEe yrny6‘heHHe U
auddepeHnpanao  1po(heCCHOHANBHEIX  KOMIIETEHIUM [pPH  OCYIIECTBICHUH n(%,_rn*omBKH
aCIHPaHTOB. |

Kypc Oasupyercss Ha codeTaHHHM O0Opa3oBaTENBHOM, CIEIHANBHON H HpalflTI/meCKOﬁ
IIOATOTOBKY ¥ TpeOyeT 6a30BbIX 3HAHUH U HABBIKOB B 00JIACTSIX:

» OO6mas ¢pu3vKa;

* Maremaruyueckuil ananus;

* UuclieHHBIE METOOBI;

e CHcTeMHOE U MPHUKIIAIHOE IIPOrpaMMHOE 0OECTIEUEHHE,
+ JSI3BIKM 1 METOABI IPOrPAMMHUPOBAHUS,

* ApXHWTEKTypa KOMIIBIOTEPOB;

* HBocTpaHHBIA SA3BIK.

Jucruniuvaa GOpMHUpPYeT 3HAHHS M HABBIKM, HEOOXOJMMBbIE B IPAKTHYCCKON HEATeTbHOCTH
UcclHefoBaTeNs, a TakKe IIpenojasarels-uccnenosatens B obmactn  uHpOpMATAKE U
BBIUMCITMTENLHOM TEXHHKH. B paMkax yueGHOro IIpolecca MoxkeT OBITh HCITONb30BaHA IIPH



BBIIIOJIHCHHM HAYYHbIX HCCIEIOBAHUN | [IpA  IOATOTOBKE K FOC}',LI&]_JCTBCHHOI:"] HTOTOBOM
arTeCcTaluu. |

3. KOMIIETEHIINA OBYYAIOLIEI'OCsl, ®OPMUPYEMbLIE B PE3YJ‘IBTATE
OCBOEHHUSA JUCHUITVIMHDBI |

B pesyiapTare OCBOSHWS IIPOrpaMMbl AaCIHHPAHTYPEl Y BBIIYCKHUKA ,ZIOJDK}&]’:-I OBITH
cOpPMUPOBAHBI CIENYIOIINE KOMIIETEHIIHN: }

VK-5 ¢riocoGHOCThIO TJIAHHPOBATh M peIaTh 3aJadud COOCTBEHHOIO ]F[p()(l)eCCI/IOHEiJ.[bHOFO U
AUYHOCTHOTO PAa3BUTHS; |

YK-1 crnocofHOCTBIO K KPUTHYECKOMY @aHalNu3y W OLCHKE COBPEMEHHBIX |HAyHYHBIX
MOCTHXEHHUH, TEHEPUPOBAHUIO HOBBIX MICH TIPU PEIICHMH HCCIENOBATEIBCKUX 1 IIpaB%}TI/I‘IIi“.CKH}(
3a7a4, B TOM 9HCJIe B MEXIUCIIUIIMHAPHBIX 00J1acTaX; ;

OIIK-1 cmocoOHOCTE  CaMOCTOSTENIBHO — OCYLIECTBIIATE — HAYYHO-HCCIENOBATC/ILCKYIO
JEITENBHOCTD B COOTBETCTBYIOIEH Mpo(hecCHOHaIbHON 001acTH ¢ UCIIOIb30BAHUEM COBPEMEHHBIX
METOIOB HUCCIIENOBAaHUA U HHHOPMAITMOHHO-KOMMYHHIKAIIMOHHBIX TEXHOJIOTHH;

IMK-4 roToBHOCTH TPHMEHITh COBPEMCHHBIE MATEMAaTHUYECKHE METOABI [pH| aHAIN3E
HPOIIECCOB JIa3epHOi HU3MKH, KBAHTOBOH ONTUKH, (GPOTOHMKH H JIa3¢PHBIX HAHOTEXHOMOTHI,

B pesynpTaTe OCBOCHUS IUCHUILIMHBI 00YYarOIUHCS JOIDKEH AEMOHCTPUPOBATE CIICAYHOLINE
Pe3yJbTaThl 00pa30BaHuMs:

3HATh: THUIIOBBIE  3aJaYd  BBIYUCIUTCILHOW — QU3MKM;  NPHHUMIBL  [MOCTPOEHHS
MaTeMATHUYECKUX MOJENe I pemieHust (PU3UYecKuX 3a1ad; OCHOBHBIE NOAXOIBI K YHCJICHHOMY
petiennio ¢usmdeckux 3amau (YK-1); coBpeMmeHHbe MaTeMaTHYECKHE METOIBI Ui aHajiu3a
Pusuveckux npoueccoB (ITK-4); coBpeMeHHBIE METOIbI HCCIENOBAHHS M HHOOPMALIHOHHO-
komMMyHuKannounbie Texuoyorun (OIIK-1); coBpemMeHHBlE METOHBI W TEXHOJOMMU HAYYHOU
KOMMYHHKAIIHH Ha TOCYIapCTBEHHOM U MHOCTPaHHOM si3bikax (YK-3);

YMeThb: pabotath ¢ uHGOpPMALUEHA K3 pa3IMUHBIX HUCTOYHMKOB, BKIIKOYAs CETEBBIE PECYpPCHI
cetu Murepuer, amst pemieHus npodeccHoHalbHBIX M conManpHeIx 3amad (OIIK-1); B coctase
IPOM3BOJICTBEHHOTO KOJUIEKTHBA PeliaTh 3a1a4u mpodeccuoransoi aesrensaocta (YK-5, OIK-
1); KpUTHUYECKH IIE€peOCMBICIHBATH HAKOILICHHBIA OIBIT, H3MEHSTH IIPH HEOOXOMUMOCTH BHJ M
Xapaktep cBoel mpodeccuonampHoil jesrenbHocTH  (YK-1);  cobupars, o6pa6a'q‘bIBq‘TL "
MHTEPOPETHPOBATh JAHHbIE COBPEMEHHBIX HAYYHBIX HCCENOBaHMM, HEOOXoomMble I
(OpPMUpOBaHUsT BBIBOOB IO COOTBETCTBYIOIIMM HAyYHBIM, IPO(ECCHOHABHBIM, CONUATBHBIM K
studeckum  npobiemam  (TIK-4);  nuaHupoBath ¥ pellaTh  3aJadd  COOCTBEHHOIO
npoheCCHOHANIBHOTO M MYHOCTHOrO passuTud (YK-5); caMocToATEnBHO OC}/I_I_IGCTBJB[T]%» HEY4YHO-
HCCNEAOBATEIHCKYIO ACATENBHOCTD B COOTBeTCTBmmeiﬁi npodeccronansHOi  objlacT ¢
HCIIONBb30BaHAEM COBPEMEHHBIX METOIOB UCCIEAOBaHUS 1 MHYOPMAIMOHHO-KOMMYHUKATHOHHBIX
texHosorui (OIIK-1);

Baagerb: CrMOCOOHOCTRIO CTPOUTE MaTeMaTHHdeCKHe MOJEIH O0BEKTOB HCCTIENOBaHMs H
BRIOMPATEL YHCICHHBIM METOJ MX MOJEINPOBAHUS, pa3pabaThiBaTh HOBBINA MM BHIOMPATH TOTOBBIN
anroput™ pemenuns 3aga4un (11K-4); cmocoOHOCTBIO K HMHTEIEKTYAIBHOMY,  KYJIBTYPHOMY,
HPABCTBEHHOMY, . HU3NUYECKOMY ¥ TNPO(ECCHOHAIBHOMY CAMOPA3BHUTHIO, MOBBIIEHHIO CBOESH
kpanudukaumy u wmacrepersa (YK-1); cmocoOHocTRiO npHOOpeTaTh HOBBIE HayuHbie W
npodeccHoHANBHBIE 3HAHWS, UCHOJIB3Ys COBpeMeHHBble 00pa3oBaTelbHble H HHMOPMALMOHHBIE
texnonorud (OIIK-1); cmocoGHOCTBIO COCTABNATE U KOHTPOJIHPOBATH TLJIAH BBIIOJHAEMOH paboThl,
IUTAHUPOBATh HEOOXOAMMBIC [UIsl BBIIOJNHEHHs pPadOTBI PECYpPCHI, OLICHHUBAT péjfzsymz;raTLl
cobctBenHOU padboTel (I1K-4, YK-5).



4. CTPYKTYPA U COAEPKAHUE TUCHUII/INHBI ‘

OO1as TpyI0eMKOCTh AUCIUILTAHBI COCTaBNIseT 3 3aueTHbIe eqUHULEL, 108 Yacos. |
i

Buapl yuebHoi paboTel, BKAOYas . —
E CamoCToATeNbHYIO PaboTy pEsiisads
. aCﬂHpaHTOB YCMEBIEMOCTH
{\5 Pasnen (Tema) 2, < TI;yﬂOCMl:(:OCTb (b ) {fm A
(] 2 o 3 cesedmpa),
IUCUMIIIHHEL 2 = 3] o & - o,
n 5] 5] £ o L phia
s E £ g '] =z &4 NPOMERYTONHOH
= o) g o 2 O e ATTECTAUMH
= a Lg % = (o cesecmpass)
= =
1. | Metox Jlarpanxa B pusuke. Meto
A-Tarp ¢ g 2112 | - 1| - | 24 | - | TecrtupoBatiue
UHTETPAIOB JIBUXKECHUS
2. | Meton 'amunerona. KaHonndeckue ,
2112 | - - 24 - | TecTHpoBanue
ypaBHEHUS
3. | Metox Moute-Kapiio B BEMHACIHTEILHOH ,
A P 2112 | - - 24 | - | TecTHpoBaHue
pusrke
Hroro 2| 36 | - - 72 - 324€T

COAEPKAHUE JUCHUITJINHBI

Tema 1. Meron Jlarpanka B ¢pusuke. MeToa HHTErpajoB ABHXKEHHS

OO6o0uieHHbIe KOOPAWHATHL, MPUHIWII HAWMEHbIIero aeifcTBus, Qynkuus Jlarpawixa u
ypaBHeHue Jlarpamka. 3aKoHbl COXpaHEHHUS, METOJ MHTErpajoB JBMXKEHHUA. [IBuiKeHHEe B
LHeHTpaTbHOM ToJe. 3azadya 1AByx Tern. KonebarenpHoe HABHXKEHHE (HU3MUECKHX CHETEM,
COOCTBEHHBIE YACTOThI, TEOPHs. BO3MYILECHHUS.
Tema 2. Metoa I'amuiibrona. Kanonnyeckne ypapHeHust

Kanonuueckne ypapHeHus. YpaBHeHHe [aMunbToHa, ckoOku Ilyaccoma, ypaBheHue
Namunerona-Slkobn. Beenenue B asnexktpopusamMuky. Cuerema ypaHenwi#  Makcepea.
IMTocranoBka 3ajauu, HavaJbHBIE ¥ IPAHUYHbLIE YCIOBHUS, MaTepHaibHble ypaBHeHHA. [loTenimans
SIEKTPOMArHUTHOTO  TIOJIs, KaIuOpOBOYHAS HMHBAPHAHTHOCTH. IDNEKTPOMArHHTHLIE  BOJIHBL
Monoxpomaruueckas 1ockasi BosHA. HeMoHoxpomaruueckue BOJHBL — Dusnuueckas U
MareMarudeckue Mozienu. Mamydenue sMeKTpOMardHMTHBIX BOJIH. 3anas3jbIBAlOLIME TOTEHLUATDL.
JuronsHoe U KBaJpoylolbHoe u3ilydeHue, OyHkuuu [puHa auddepeHIManbHbIX OLEpaTOpoB.
[epexon ot 3amad B auddepeHnuanbHOM BHIE K 3a7adaM B HHTETpalbHOM BHze. Penienne
UHTErpalbHBIX ypaBHeHMH @penronsMma 2-ropoja B 3a/adaX dJIEKTPOJUHAMUKA (IBYMEPHBIH
cllydai, IpsMOil anmropuT™). Pelnenue HATETpaNbHEIX ypaBHeHUH @penronbma 2-ropoaa B 3auadax
JIIEKTPOJIUHAMUKY (JBYMEPHBIH Cclydai, MHOIO3TallHBIH METO).
Tema 3. Meton MonTe-KapJjio B BeraueanTebHoH (pu3nke

HaTerpansHoe ypaBHEHHE B TPEXMEPHBIX 3ajadax 1eKrpoauHaMuku. Meron MorTte-Kapio
JUIA BBIYMCIEHUS MHTErPaJioB U pellieHus 3aja4 craructudeckoi ¢pusnku. Meron Monte-Kapio B
3a7a4e O CIydaiiHOM OJTy X IaHHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

[IpoBeneHne NEKUUOHHBIX 3aHATUH O0OECIeYeHO CHEeNHATH3UPOBAHHBIME ayIKHTOPHIMH,
000pyAOBaHHEIMU KOMIIBIOTEPAMHU U JIEKTPOHHLIME IPOEKTOPAaMH, YTO MO3BOISIET COMPOBOIKIATE
YTEHHE JIEKIUI T1eMOHCTpalreil KOMIIBIOTEPHBIX CIAMIOB.

OcBoenne pucHMIUIMHEL «BpruucnurensHas (u3nka» IMpeimioyaraeT  UCMOJNb30BaHHE
CIIEAYIOINX WHHOBAIIMOHHBIX (DOPM IPOBEIACHUS 3aHATHIMA:

e Omnepexaroiee o0yuerue (TeMul 1-3);

e [IpobGiemuoe ob6yuenue (TeMbl 1-3);



e  MeToapl rpynnoBoit paboTsl (Temsei 1-3).

o TexHonorus mpoGnemHoro oOydeHus (case-study). Ilpu paccMOTpEHMH BONPOCOB
IIPAaKTUYECKOTO MPUMEHEHUS PACCMOTPEHHOI'0 TCOPETHUECKOTO MaTepHana, UCIONL3YeTCs AAanor
CO CTYAECHTaMHU Ha IIPeIMET BO3ZMOXHBIX CI0COO0B pelieH s TOCTABIECHHOMN 3a1auy;

o Berpeun ¢ yueneiMu, pabotaromimu B o0jacTd JiazepHOM (U3UKM W Na3e¢pHOH
JHArHOCTHKH.

6. OIIEHOYHBIE CPEJICTBA JIUISl TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIINN no NUTOT'AM OCE}OFJHI/I}I
JUCHOUIIJINHDBI n YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJbHON PABOTBI ACIIMPAHTOB

- IlepeueHb BONPOCOB JIsl TECTHPOBAHUSA

1. Jlunetino monsgpuzoBanHoe u3nyueHue He-Ne nazepa ¢ mmpunoit cnekxtpa 20 ML
Hampasisgercss B HHTepdepomerp Maxa-llennepa. B ogHom w3 miued uHTepdepoMeTpa CTOHT
IIONYBOJIHOBAs IUTACTHHKA, 0€3 NOoTeph MoBOpauuBaroiias noispuzanuoo Ha 90°. Kakoit gomxxa
OBITh Pa3HOCTH IUIEY, YTOOBI Ha BBLIXOJE HHTepdepoMeTpa CBET ObLT HENONAPHU30BAaH BO BTOPOM
HOPAJIKE I10 TOJTIO?

2. Kak ¢ momomipto kpuctajyyia HuoOara JIMTHS CHENATh HENONSIPU30BAHHBIM JIMHEHHO
MOJISIPU3OBAHHOE HM3JIYYEHHE CBETOAWOJIAa C LEeHTpalbHOW NnmuHOH BOJHEI 500 HM M MpUHOH
cuektpa 30 mm? Kakoil InuHBI HYXHO B3ATH KpucTami? OOBIKHOBEHHbIH M HEOOBIKHOBEHHBIN
ITOKA3aTeNH IIpesIoMJIeHUs Ha AyiiHe BoyHbl 500 HM paBHBI, COOTBETCTBEHHO, 2,34 1 2,24,

3. B TeyeHue Kakoro BpeMeHH (IO MOPSIKY BEIWYUHBI) COJIHEYHBIH CBET MOXKHO CHHTATh
IIOJIIPH30BaHHBIM 7

4. To xe, Iyt CBETOANOMA, H3NTy4arolero B uana3one 30 HM ¢ makcumymoM Ha 500 um?

5. Kakass koppenauuonHas ¢yHKOus [naybepa wu3MepseTcs B OKCOCPUMEHTE 10
HaOJIIOJICHUIO «CKPBITOH MOsipu3anuuy»? 3anucaTh BhIpaKeHHeE.

6. HennaronasnbHbIE 3J1€MEHTHI MaTPHIBI KOT€PEHTHOCTH PaBHBI HYIIIO. O3Haqae'% M 93TO,
4TO CBET HEMOJISIPU30BAH? ’

7. MoxHO 51 110 BHIy BekTopa [[KOHca oIpelenuTb, SIBISETCsS U CBET TOMHOCTBIO MK
YaCTHYHO MOJSIPU30BaHHBIM? OTBET 0OOCHOBATE.

8. Kakopa f0omkHa ObITh TONIIMHA KBApLEBOW IUIACTUHKH, OPUSHTHPOBAHHOMN (OIITHY2CKOIT
OCBIO) MO yriaoM 45 rpaiycoB K BEpTHUKAIH, YTOObl TOPHU3OHTANBHO MOJSPU30BAHHOE W3JyHEHHE
THTaH-candupoBoro nasepa ¢ UIHHON BosiHBL 800 HM M amuTensHOCTHIO MMmyibea 100 de¢ Ha
BBIXOJIE U3 IIJIACTUHKU CTAHOBHJIOCH

a) BEPTUKAJIBHO MOJISIPU30BAHHBIM;
0) HenmoNnApHU30BaHHEIM. JIBynpenoMuenue Kpapia cuutarh pasHbiv 0.01.

t r ) 2
9. Jlokaxure, YTO MaTpPULIbl BHAA P H +|r| =1 o6pa3yloT rpynmy mo OTHOLEHHIO
_.]/"

K OIlepalliyl YMHOXKEHHUSL.

10. IToxazate, uro BekTopsl J[)KOHCA JUIS INPABOLUPKY/IAPHOW M JI€BOLMPKY/IAPHOI
MOJISIPU3AIUH OPTOTOHABHBL

11. CkONbKMMH ~ BEIECTBEHHBIMH  NapaMeTpamMH  XapakTepH3yeTcss  IPOHU3BOJBLHBIA
JOBYXMOJOBBIH cBeTOAEUuTENs? QPazopas miactuHka? Poratop? OTBeT 000CHOBATE.

12. Kax npeo6pasyercs Bekrop JIxkoHca, koria Bekrop CTokca MOBOPaYMBaETCs Ha| T BOKPYT
ocu 637 3anummre MaTpuily JHxoHca. |

13. KoMMyTaTHBHBL TH NOJISAPU3AIMOHHEIE Tpeobpa3oBanus? OTBET 0OOCHOBATS.



14. Moxno nu mpuaymaTth HaOop (a3oBBIX IUIACTHHOK MIIH pPOTATOPOB, KOTOPBIH Jtoboe
HOJIAPU3AIHOHHOE COCTOSIHIE TIpeoOpa3oBHIBAI OBl B OPTOrOHAIBHOE?

15. (a) Kax mosxeH OBITH MOJAPU30BaH CBET, YTOOBI MPOU3BOJIBHEBIH poTATOP HE MEHSI ero
cocTosHUA nosisspu3anuu? (0) Kakum nomkeH ObITh poTaTop, YTOOBI OH HE MEHSIT MPOM3IBOJIEHOIO
COCTOSIHUSL TIOJISIPU3aIUH cBeTa?

A A

16. Kak u3 mmacTuHOK E U — cleaTh INIaCTHHKY — 7

17. ImeroTcs 4eTBEPTHBOJIHOBBIE MIACTHHKY s u3nydeHus: YAG:Nd mazepa ¢ imHOM
BoJIHEI 1064 HM. bynyT 4 nBe Takue minacTHHKH paboTarh Kak OJHA IOJYBOJIHOBAs IUlaCTHHKA?
byner mu oana Takasi rmiactuakKa paboTaTth Kak IOJIYBOJIHOBAS IUIACTHHKA U H3JIYYEHHS BTOPOI
TapMOHUKH TOTO Xe Ja3epa’?

18. CpeT, NONAPU3OBAHHELI JIMHEHHO TI0 X, TaJaeT Ha CHCTEMY K3 5 MIACTHH A/2, IPUYEM OCH
BCEX YETHBIX IJIACTUH HAIPABJICHBI 110 YITIOM +1° K OCH X, @ OCH BCEX HEYETHBIX - MOJ YIoM -1°
kK Hed. Kak Oyzer noispu3oBaH CBET Ha BEIXOJe? A ecliM BCe IUIACTHHKH opHeH'i‘m POBAEBI
OJMHAKOBO - oA yriioM +1° Kk ocu X7

19. [IBa opTOroHaNBLHO NOISPU30BAHHBIX MOHOXPOMATHYECKHX Iy4Ka CBETA MPOXOST Hepes
OJIMHAKOBbIe (pa3oBEIe ILTACTHHKM, a 3aTeM cOuBaloTcs Ha JKkpaHe. byxer i HaGyiolarses
unTepbepenms? OTBeT 060CHOBATE.

20. HafiTu cTeneHsb MospU3aliui sl OXTHOPOTOHHOTO COCTOSIHHSL.

21. Kax u3meputs napamerp Croxca S;?

22. HapucoBarh yCTaHOBKY T H3MepeHus komOuHanuy napamMeTpon CTokca S1+S;,

23. Beraucnuth kommyTarop [S1,Sz2].

24. CocraBnstoT Jiu rpymry oneparopsl Ctokca? OTBeT 060CHOBATS,

|
25. Berancnute mapamerpbl CTOKca A COCTOSHHUS |Vac> + c|2,0> , r‘eHeppreMoer pu

CIIP nmepporo tuna. Kakue napametpsl Crokca MOTYT GBITH H3MEPEHBI OIHOBPEMEHHO ISl HTOrO
COCTOSIHUS?

26. Jlokasats cooTHOImeRHe S¢* =:So%:+So.

27. Haiitu cpentee 3Hauenne oneparopa S°=(S,S) B 01HODOTOHHOM COCTOSHMH.

28. Haittu xommyTatop [S%,S1].

8k-18k+1 L‘(k)\
29. IlokaxuTe, Yr0 MPH3HAK HEKIACCHUHOCTH Dk(O)E—‘—_—Z‘—'*<1, gk E—T—’”—‘ He

gk Gi(l)k‘B

BBITIOJTHSIETCSE 1711 TEILJIOBOTO (I'ayCCOBCKOTO) M3TyUCHHUSI.
30. BrmonHseTcs M 3TOT IPH3HAK JJISI KOTEPEHTHOTO U3TydeHus?

31. Haiitu 06beM KOrepeHTHOCTH I U3NyYEHHs QUOJHOTO Jia3epa-yKa3Ku ¢ IIMHON EOJIHBI
650 HM, mEpuHOH crexTpa 10 HM, AHAMETPOM Iydka 3 MM H AU(PAKIEOHHOM pacxo;:[EI
(3auem 3nech ymomuHaeTcs mHbpaknuOHHAs pacxoauMocTh?) Tlpu Kakodl MOINHOCTH |nasepHOM
yKa3KH B 00beMe KOrepeHTHOCTH OyeT ofuH HoToH? ‘

32. Yemy paBna P-¢ynxmus mis Bakyyma? A ¢yukius Burnepa?

33. Kakue BeTHYHHBI HA/(0 H3MEPUTH B 9KCIIEPUMEHTE, YTOOBI YOEIUTLCS B HEKIACCHYHOCTH
IByx¢oroHHOro cBeTa? Hapucopath cxeMy 9KCIEpUMEHTA.

OCTBIO.

v

34. Haiitu mapameTp rpynnupoBku (HopmupoBauHyo K@ Broporo nopsixa) g? misa

2 2
COCTOSHHS OL|O>+BI2>, +\B‘ =1. Ilpu KakoM yCIOBUM CBET B TAKOM COCTOSIHMM Oyer

a

00J1a1aTh aHTUTPYTITHPOBKO#?



35. Kaxoro nopsnxa HompKHA OBITE HEIHHEHHOCTH y Cpelpbl, YToObl B Hell BO3MOXKHA ObUTa
refepanus Tpex(GoToHHOro cBeTa? 3amUInNTe FraMIJIbTOHHAH.

36. Kakue ¢u3nueckue BeNTHIUHBI U3MEPSAIOTCS MPH MPOBEPKE HepaBeHCTBa Bemia B opme
Knaysepa-Xopra-11lumonu-Xonsra?

37. Iloka3zats, UTO A7 cBeTa B OEIIOBCKOM COCTOSTHUM (XOTS Obl OHOM M3 YETHIPEX ),

Pt = (alTbg + b;ra;r)’vac>,
PF = (alTa; + bﬂ'b;r)‘vac%

roe aT,bT - OINEPATOPBI POXACHUA B IOIAPHU3AIMUOHHBIX MOJAX X,Y, a4 HHIECKCLI 1,2

0003Ha4Yal0T MPOCTPAHCTBEHHEIE MOJBI, CBET B KAXAON M3 MPOCTPAHCTBEHHLIX MO IOIHOCTHEO
HETIOJISIPH30BaH (CTENEHb MOJISIPU3AINH PaBHA HYJIIO).

38. IIpu abcomoTHON KanuOpoBKe (GOTONETEKTOPOB ¢ TMOMOIIBI0 OGudOTOHHOTO Tos (IMo
MeToxy KIEImKo) oMH U3 AETEKTOPOB BEIOMpaeTcs OOsIee MIMPOKOMONIOCHBIM (KaK [0 YIy, TaK U
10 4acToTe), yeM Apyroi. Kakoit u3 AByx IeTEKTOPOB Mpu 3TOM KaauOpyeTcs?

39.Ecin OBl y nerel kanmraHa I'pamra OblI MasTHEK (DYKO C Ype3sBBMAiHO MaibM
3aTyxaHHeM, Ha KakOW yroj Obl OTKJIOHHIACH IJIOCKOCTh Ka4yaHWl IOCJTE  KPYrOCBETHOTO
nyremecTsug 110 371 napamienu? 1IpomomKuTENIEHOCTS TyTEMECTBHS - 365 aHel.

40. Ha xaxoii yroa InoBopauMBaeTcs IUIOCKOCTh KauaHuii Masrtauka @Dyko B CaHkT-
ITetepOypre 3a cyTku?

41. Ha xaxo#i yroyi moBopayuBaeTcs NMOJSpU3ALMS CBETA MPH IPOXOKACHUH Yepes 3 BHTKA
CBETOBOJA, 3aKPYYEHHOTO B BUAE CIIHPAIIN C PAJHYCOM 5 ¢M U marom 1 cm?

42. Cper, nojsipu3oBaHHpIi IHHEHHO 10 X, npeobpasyercss B COCTOSHHE C JIMHEHHOM
nmonspusanued nox 45° a) poratopom, 6) muactunKoM A/2. B kaxoM crnydae Oyjer 6oms‘;une Haber
reoMerpudeckoit ¢pa3pr? OTBeT 000CHOBATE.

43. To xe, HalfTu Haber reoMeTpU4IeCcKOi (asbr.

44. CpeT, NONAPU30BAHHBIA TPABOLHUPKYISPHO, IPOMYCKAIOT dYepes nnacmﬁky M2,
OPHCHTHPOBAHHYIO ONTHYECKON OCBIO IO YIJIOM ), K BEPTUKAIH, d 3aTeM Hepe3 TOYHO i‘aKyM) Ke
MIACTHHKY, OPHEHTHPOBAHHYIO ONTHYECKOH OCBHIO IIOJ YIJIOM -) K Beprukaiu. Haiiti ugMmenene
reomeTpudeckoi Qassbl.

44. Ouennte 1yBCTBUTENHLHOCTH KBAHTOBOTO MarHETOMETPA.

45. Kak ¢ momomplo (a3oBoH IIAaCTHHKH caenarh 50% CBETONENHTENb I X- U Y-
HOJISIPU3ALMOHHBIX MOJ?

46. To xe, Os MONYBONHOBOH U YE€TBEPTHBONIHOBOM rutacTUHKK, J{st nacTuaKy A/37

47. HenonapuzoBaHHOE H3IIyYeHHE, IPUrOTOBIEHHOE M3 X-TIONSAPA30BAHHOIO H3JYYEeHHs
TEIUTOBOIO0 HCTOYHMKA (KaK?) IIPOITyCKAIOT Yepe3 IOJYBOJIHOBYIO [UIACTHHKY, OPHEHTHPOBAHHYIO
nof yrimoMm 22.5° K X, 3aTeM ¢ IOMOIIBIO NPu3Mbl [J1aHa, BEIEHMIOMENR X- U V- MOJSPH3ALHIO,
HalpaBJISIOT Ha JBa ONHOMOIOBBIX AETEKTOpa (410 9T0 3HauynT?). Kak usmepuTs HOpMHPOBAHHYIO
KOPPEJIAIMOHAYO GYHKIUIO gxy? UeMy oHa Oyzer paBHa?

48. Dbyner nu mposBasThes 3G GEKT «CKPBITOH MOMAPU3AIKY I/ CONHEYHOro CReTa’?

49. Ompenenenne KoppensiEOHHON GyHKiI Broporo nopska G+.. Kak e¢ uamepurs?

50. OmpeneneHue U cxema H3MEPEHHUs KOPPENAIHOHHON GyHKIn GPxy.

51. VkaxuTe JBa HE3aBHCHMBIX HHBApHAHTa INPEOOPA30BaHMIl LONAPUBAIMHE BTOPOrO
HOPsAJIKa 110 OO ¥ OJIUH HHBAPUAHT YETBEPTOTO IOPSIKA 110 IOJIO.

52. Opun yenosek (Ha3oBeM ero X) yIBEPXKIA€eT, uToO Korja AByx(OTOHHBIH cBET 1agaeT Ha
50-% ceeTonenutens, o6a pOTOHA Beeraa HAPABIISIOTCS B OUH BEIXO/. ITpas ju X?



53. Haiiure (a?) B cocTosHEH “cixaToro Bakyyma” |0)+c|2), e<<1.
54. Tloxaxure, 4TO JUIS CHKATOrO BAKyyMa (a%) OTIIMUHO OT HyJId, a () paBHO HyJIIO,
55. HalimuTe HOPMHPOBAHHYKO KOPPEISLMOHHYIO (YHKLHMIO Broporo mnopsamka g B

COCTOSTHHH “‘CokaToro Bakyyma” |0)+c|2), c<<I. |

56. HapucyiiTe cxeMy SKCIEpUMEHTa 10 HaGTIOICHHIO aMILTUTYIHOTO CKATHSL.

57. HapucyiiTe cxeMy 9KCIEPUMEHTA 10 HAOIIOAEHUIO KBAIPATYPHOTO CIKATHSL.

58. 3anumure npeobpa3oBaHus boromoOoBa UISI HEBBIPOXKICHHOTO NAPAMETPUYECKOrO
yeunurens. [lokaxure, 4T0 OHM COXPaHSIOT KOMMYTAIIMOHHBIE COOTHOIEHHUS.

59. W3obpasure Ha (Ha3z0BOil IIOCKOCTH CIECIYIONIHE COCTOSHIS CBETA

1)  cxaToe mo KOOpAUHATE;

2)  cxatoe no ¢ase;

3) cxaroe no yuciy ¢$oTOHOB;

4)  cxatoe no (aze ¥ KOOPAUHATE OJHOBPEMEHHO.

60. Kax monyuuTs B OSKCIEpHUMEHTE JBYX()OTOHHBIN CBET, HE HCIONB3YSA CIOHTAHHOE
napamMeTpHuecKoe paccessHae?

61. Kak monydurp B SKCIEPHMEHTE CBET ¢ aHTHUIPYIIHPOBKOH, HUCIOIB3Ys CIIOHTAHHOS
napaMeTpHYIecKoe paccessHue?

CamocTtoaTeabHas paéoTa acMPaHTOB

[Ipenmnonaraer oO3HAKOMJIEHHE C BONpPOCaMHU TEOPETHUYECKOM YacTH Kypca, @ TakKe
BBINOJIHEHHE ITPAKTUYECKUX 3aJaHul. BapuaHThl 3a1aHmii:
Pemenue ypaBrenuit Jlarpamxa s ¢usndeckoro MasgTHuKa. VccnemopaHwe 3aB .f[CHl“dOCTH
neprosa KojaeOaHus OT MapaMeTPOB CHCTEMEI.

Pemenne ypaHenuil Jlarpamxa g OBYX CBS3aHHBIX (DH3MUCCKHX MAasTHHUKOB. BhisicHenue
yCIOBHH (GUHUTHOIO ¥ He GUHWTHOrO [BWKeHHs. MccrnenoBamHue 3aBUCHMOCTH —TI€PHOIA
KosiebaHu# OT mapaMeTpoB CHCTEMBI.
Pemenne ypasHeHHs [enbMrosblia CBEJEHHEM ero K HHTErPabHOMY YPABHEHHIO B 3ajaue
IAGpakiuy  3JIEKTPOMAarHUTHBIX BOJIH  (OJHOMEpHBIA  CjIydail, npsMoOd ¥ MHBOTOITAIHBIHA
ANTOPUTMBI).
Pemenne ypaBHenus ['enmpMmrosbiia cBeleHHEM €ro K HMHTErpPaibHOMY YPaBHEHHMIO B 3a4aue
Ju(pakiuy 3TeKTPOMarHUTHRIX BOJH (IBYMEPHBIH CIIydail, IpAMON aJlTOPHTM).
Meton Monte-Kapmo B 3anaue citydalinoro OmyxaaHusl.
3afaHus BBIIOJIHSAIOTCS HAa KOMIIBIOTEPE C HCIOJNB30BAHHEM CHUCTEMBI MATeMaTHYCCKHX H
uHXeHepHbIX pacuéToB MATLAB (M1 MHBIX aHAJIOTHYHBIX CPEJICTB MO BEIOOPY acIupanTa).
Bonpoce! 151 NOAroTOBKH K 3a4eTy

1. OO6oOimeHnbIe KOOPAUHATHL, MPUHIKI HAUMEHBIIEro AcHCTBHs, QyHKIHs Jlarpanka u
ypaBHeHue Jlarpanxa.

2. 3aKOHbI COXPAHEHHUS, METOJl UHTETPAJIOB JBHKCHUS.

3. JIBmwKeHue B LEHTPAJILHOM I0Jie. 3a1a4a ABYX Te.

4. KonebarenpHoe aBIKeHHE GH3MYECKHX CHCTEM, COOCTBEHHBIE YACTOTBI, TEOPUS
BO3MYILEHUS.

5. Kanonwnueckne ypaBHeHHs. YpaBHeHHe |amuibtoHa, ckoOku [lyaccoHa, ypasHenme
I'amunbToHa- AKOOH.

6. Bsenenue B anexrponuHamMuky. Cuctema ypaBHeHuit Makcsema. IToctanoska 3amaqn,
HadaJIbHbIEC U I'PAHUYHBIE YCIOBHS, MaTepHAJIbHBIC YPaBHCHHUSI.

7. llotenuuansl 31€KTPOMarHUTHOTO HOJI, KATHOPOBOYHAS HHBAPHAHTHOCTD.



8. DJIeKTpOMAarHuTHBIE BOJIHBI. MoHoxpomaTHueckas ILTOCKAsT BOJIHA.
HemoHOoxpoMaTuueckue BonHbI. Ou3nyeckas 1 MaTEMaTH4YeCKUE MOJIEIH.

9. WM3nyueHue >MEKTPOMArHUTHBIX BOJIH. 3ala3[bIBAIOIIUE MOTEHIHALL. J|UNOIBHOE H
KBaJpOyIONbHOE U3IIy4YEHHUE.

10. Oynkuuu ['puna mudpdepeHnuansHelx  omeparopoB. llepexon or  Bajgay B
I depeHnranbHOM BUIE K 33/1a4aM B HHTETPAITLHOM BH/IE.

11. Pemmenue  wuHTErpanmbHbX  ypaBHewuit  @Openrosbma  2-ropoja B 3alavdax
JJIEKTPOJMHAMUKH. (ABYMEPHBIN CIIy4aii, IPSIMON aJITOPUTM)

12. Pemenue  uwHTerpanbHbX  ypaBHeHwi  @DpenromemMa  2-ropoja B 3alaudax
IEKTPOAUHAMUKH. (IBYMEPHBIH C1ydaid, MHOIOATAITHBIA METO)

13. WHTerpanpHOe ypaBHEHHE B TPEXMEPHBIX 33]a4aX dIEKTPOJMHAMUKIY. |

14. Meton MouTe-Kapio /i BEIMHCICHAS WHTETPAJIOB W PEINEHHS 3a/1a4 CTATUCTHYSCKOM
buzuky. |

15. Metox MonTe-Kapio B 3a7a4e 0 citydaiiHoM Oy KTaHUH.

16. ®Ousnueckast KHHETHKA. Y paBHEHUE boilbIiMaHa, HHTErpasl CTOJKHOBEHU .

17. ®uzuka masmsel. Y paBHeHHE Biacosa.

7. YYEBHO-METOJIUYECKOE N1 HH®OPMALHMOHHOE OBECIEYEHUE
JUCHUATLJIAHDBI « BBIMACIUTEJBHASA ®U3UKA»

a) OCHOBHasl IUTepaTypa:

1) YucneHHsle MeTOABI [ DNEKTPOHHEIH pecype]: yuel. riocodbue / E.B. KapMarosa. - 2-¢ U3,
crep. - M.: ®JIMHTA, 2015. - 172 c.

2) Yucnennsle MeTojnl [Anektponnsiid pecype] / H. C. baxsanos, H. Il. Xunkos, [". M.
Kob6enskos. - 8-e u3m. (91.). - M.: BUHOM, 2015. - (Knmaccu4eckuil yHUBEepCHTETCKHNA yueOHUK). «
639 c.

3) OyYHKIHOHANBHBIM aHamu3 [DAEKTPOHHBIM pecypc]: yuebHoe mocobue [ B.JL
Kpenkoropckwii - Kazans: M3marenscreo KHUTY, 2014. -116 c.

6) JonoJHUTEALHAS JUTEepaTypa:

1) Meronsr maremartnueckoil Qusuku [DnektponHslii pecypc] / bapaiikos B.A.
Kpacnospck: COY, 2012, — 152¢.

2) Briuucnurtensnele MeTonbl. Teopus M npaktuka B cpeae MATLAB: kype nexnuii
[OnexTponnsIil pecypce]: YuebHoe nocobue mist Byzos / [Tnoxornuror K.D. - 2-e u3z., uenp. - M.:
Tlopstuas nunns - Tenekom, 2013. -496¢.

3) Janmay JI. 1., Jludur E.M. Teoperudeckas dusnka: Yued. [Tocob.: s syzos. B 10 1.
T I. Mexanuka. - 5-¢ uzj., crepeor. - M.: ®DUSMATIIUT, 2012, - 224 ¢. - ISBN 978-5-9221-0819-
5

8. MATEPHNAJIbBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJINHBI
YueOHEIA cepBep BO BHYTDEHHEH CETH YHMBEPCHTETd, Ha KOTOPOM (DYHKLUHMOHUPYET caiT
IucudIMHel.  KpoMe Toro, Ha cepsepe CTYAGHTHl pasMemiaidT pe3yiLTaThl BhITOJHEHHs
CaMOCTOATENBHBIX paboT.
KoMmmnekT MynpTUMENTMHHBIX Npe3eHTaUMi 110 3-My paszjeny Kypca. B cioyuae otcyrcTBus
BO3MOXKHOCTH IIPOBEJIECHHS 3aHATHH B YK€ OOOpYIOBAaHHOH MYNILTHMEJIHHHBIM HPOEKTOPOM
ayIUTOPHUHU UCIIONB3YIOTCS NEPEHOCHOH SKpaH U NpoeKTop, uMeroruecs Ha kadeape OullM.
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