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1 Mecrto gucuumiunet B crpykrype OITOIT

Huctunnuna «OnTuka» uMeeT Hedbld chopMmupoBaTh y oOyuaroumxcs mnpodeccroHanib-
Hyto OIIK-1 komnereniuio B coorBeTcTBHM ¢ TpeboBanmsiMu @I'OC BO mo HampaBiIeHHUIO MOATO0-
toBkHM OakanaBpoB 03.03.02 «Puzuka» ¢ y4eTOM HAMpaBICHHOCTH OaKajJaBPCKOW IMpOrpaMMbl —
«MenunHCKas (U3HKaY.

Lenbto AMCUMITINHBL SBISETCS U3yUYEHUE MPUEMOB pellleHus (pU3ndeckux mpoodsieM U CBs-
3aHHBIX C HUMU YpaBHCHHU B 00beMe, HEOOXOIMMOM JUIS TIPUMEHEHUS TIOJYYSHHBIX HAaBBIKOB IIPH
W3YYEHHUHU JPYTUX KypcoB (PU3MKHU U MPAKTUKH, HanpuMmep, «Du3nka aTOMHOTO sijipa U dJIeMeHTap-
HBIX YacTuI, «KBaHToBas Teopus», «DU3ndecKrue OCHOBBI HCIIOIH30BAHMS JTA3€POB B METUIIUHE)
U «JleTEeKTOpbI U3IIYYEHUI».

[Tpu peanu3anmu 3TOH eI MpeIyCMaTPUBACTCS PEIICHHUE CIEAYIONINX 3a/1a4:

N3yuuts:

® OCHOBHBIC TEOPETUYECKHE MOHSITHS, UCIIOIb3YyEeMbIe B 3TOM pasfiene (PU3uKy,

® CrI0COOBI 3alMCH OCHOBHBIX (DH3UYECKHX 3aKOHOB OMNTHKU C MOMOIIBI0 Tu(depeHIInaTbHbIX
YpaBHEHUH;

® OCHOBBI T€OMETPHYUCCKOMN ONTHKH;

® OCHOBBI BOJTHOBOI OITHKH;

® sBJIeHUS MHTEp(EepeHINN U TUPPAKIIUN BOJIH,;

® JIHCTIEPCUOHHAS TEOPUS B ONTHKE;

® [IPUJIOKEHUE JIOPEHI-TIPe0Opa30BaHUI B OIITHKE,

OBiazeTs:

® [IpreMaMU TOJYYEHHUs BOJHOBOTO JU(dEpeHIIMaTIbLHOTO ypaBHEHUS JIJIT CBETa B BaKyyMe U pe-
urenue 3tux JY;

® MECTOAAMM PCLICHUA (I)I/I3I/I‘-ICCKI/IX 3a1a4, CBCACHHBIX K HpI/I6J'II/I)KCHI/IHM FCOMCTpH‘lCCKOﬁ OIITUKH,

® COCTaBJICHHEM M BBIYMCIICHHEM PEe3YJIbTUPYIOLIMX BOJH, €CJIM CYHIECTBYET SIBJICHUE MHTEp(de-
peHuuy,

® yCJIOBUS ,Z[I/Iq)paKI_lI/II/I CBCTA;, OCHOBAMHU IIPOABJICHUSA 3TOI'0O ABJICHUSA,

® HAaBBIKAMU CaMOCTOSATEIIbHOI'O er'Iy6J'ICHI/I}I MOJIYUCHHBIX 3HaHUM C HCIIOJb30BaHHUEM Ppa3jIMIHbIX
HCTOYHUKOB,

ObnactsaMu npoecCUOHAIbHON AESITETPHOCTH B paMKax M3y4yaeMOM AUCHMILIUHBI (MOIYJIS)
SIBIISTIOTCSI:

- aTroMHas MPOMBIIUICHHOCTh. B cdepe obecnieueHus )XKMU3HEHHOTO IUKIIA. UCCIIeIOBaHHE,
MPOSKTUPOBAaHUE M pPa3pabOTKa COBPEMEHHOTO YHHKAIBHOTO OO0OpYIOBaHUS, MPOU3BOACTBO,
HalaJKa, dSKCIUTyaTalus; 000Opy10BaHUE YCKOPUTEIHHBIX KOMIUIEKCOB KaK MEIUIIMHCKOTO Ha3HAYe-
HUS, TaK ¥ MCIIOJIB3YyEMBIX JUIsI TIPOBEICHUS MCCIICIOBAHUN B 001acTH (DU3MKH BBICOKHX DHEPIHIA;
¢du3MYeCKre YCTAaHOBKH, B TOM YHCIIe, MEAUIIMHCKOTO Ha3HA4YCHUS JJsi obecrneueHust 3G(HeKTUBHO-
ro U 0€30MaCHOTO Pa3BUTHS aTOMHOU OTPACIIH;

- CKBO3HBIC BHJIbI MPOQPECCHOHATHHON ACSITENLHOCTH B MPOMBIILIEHHOCTH (B cdepax
MIPOBEJICHUS HAYYHO-HCCIICIOBATEIIBCKUX U OIBITHO-KOHCTPYKTOPCKHUX PadOT IO TeMaTUKE OpraHu-
3aIMy, YIPaBICHUS pe3yIbTaTaMHi Hay9YHO-UCCIEAOBATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX padoT
C IEJBI0 MPOU3BOJICTBA COBPEMEHHOI'O OOOpYJIOBaHMUsS, O0OCSCICUMBAOIICIO COBEPIICHCTBOBAHUE
SIEPHO-YHEPTeTHUECKUX TEXHOJOTHH).

2 MecTo qucumMiniuHbl B ctpykrype OITOIT
Huctumnuaa «OnTHKa» OTHOCUTCS K OCHOBHOM YacTH OJI0Ka AUCIUIUINH, MOyJb "Ob-
LIAS ®U3NKA" B1.0.11.04



Jucnurnmuaa npenonaercs B 1V cemectpe |l kypca.
[Mpuctynas kK W3y4eHUIO NUCHUIUTHHBI «ONTHKA», CTYJCHT MMEET 3HAHWS W HABBIKU I10

JUCIUIIIINHAM: «MaTemMaTudecKui aHaJIn3», «JIuneiiHas aJlre6pa " aHAJIMTUYCCKAsA recOMETPUSD).

3 [lnanupyemble pe3yJibTaThl 00y4eHHs MO JUCIUILINHE

@opMupyeMble KOMNETEHIHU

(k00 u HaumenoBaHue)

NuaukaTopsbl
HOCTHKEHHsI KOMIIeTeHIIN
(k00 u gpopmyrupoexa)

[Inanupyemble pe3yJbTaThl
00y4YeHusI MO AUCHHUTLINHE

OIIK-1. Cnocoben npume-
HAMb 6a3oevle 3HAHUSA 8 00-
nacmu @usuxo-
Mamemamuyeckux u (uiu)
ecmecmeeHHbIX HAVK 8 cghepe
ceoell npoghecCuoHaNbHOU
0esamenbHOCIU.

OIlK-1.1.
MPUMEHSITh
MaTeMaTHYeCKUE, €CTECTBEH-
HOHAYYHBIE,
COIIMATbHO-3KOHOMUYECKHE U
npodeccuoHalbHbIE 3HAHUS
TSl PETICHUS
Hay4YHO-UCCIIEA0BATEIbCKUX
3ajad.

CrocoOHOCTD

3HaTh NpPUEMBI, UCHOJIb3yeMbIe
MIPU UHTETPUPOBAHUH CHUCTEMBI
mudQepeHIanbHbBIX  yYpaBHE-
Hull (ypaBHeHHsi MakcBeia) ;

pemarh CHeNUalbHOTO  BUAA
HEOJHOPOAHBIE YpPAaBHEHUS B
YAaCTHBIX IPOU3BOJIHBIX BTOPO-
r'o MOPAJIKA;

3HaTh TEXHUKY pabOThI ¢ Ipeodpa-
30BaHueM JlopeHna; yMeTh npu-
MEHSTh €ro JUIs, Harpumep, 00b-
sicHeHus sByieHus Jomiepa.

OIIK-1.2. Ilpumensier cu-
CTEMBI U METOABl TEOpEeTHYE-
CKUX OLIEHOK M PacyeToB IS
HKCIIEPUMEHTOB Ha YCKOpH-
TENAX, peakTopax M JIpYyrux
A/1epHO-(PU3HUECKUX  yCTa-
HOBKaXx.

3HaTh CBOMCTBAa TAPMOHUYECKHIX
(hyHKIMIA, B YaCTHOCTH, CJeIl-
CTBUS, CIIETYIONIHE U3 MX 0COOCH-
HOCTEH 7151 PU3UIECKUX TPHUIIO-
JKCHUH.

3HaTh GU3NUECKUE IPUTIOKCHHMS,
CIIEAYIOIUE U3 32124, PEIICHHBIX
B pa3HbIX paznenax «OUTHKN .

4 O0neM TUCIHHUILIHHBI

OO0BeM IHUCIMILUIMHEL COCTABIIAET 4 3aUeTHEIC eNUHUIIBI, Bcero 144 akageMHUUyecKux Jaca.




5. Conepxanue QM CHUNTAHBI
ouHas dpopma oOyuenus

HaumenoBaHue pa3/ie/ioB U TeM
JTUCIUIIINHEI

Pasnen 1. Benenue.
Paznen 2. ['eomerpudeckas OnTuka.

Pa3gen 3. UnrepdepeHnys cBETOBBIX BOJH.
Paznean 4. IIpunmun [roiirenca — ®penens
Pazpen 5. ®ynkuuu I'puna..

Pazpnean 6. Ionspuzanus cBera.

Paznen 7. OnTudeckue sIBICHUS] Ha TPaHUIIE
paszzeia H30TPOIHBIX IUAJIEKTPHKOB.

Paznean 8. [[BoitHoe mydenpenoMIeHIEe CBe-
Ta.

Paznen 9. UnTepdepeHius moasipu30BaHHBIX
BOJTH.

Paznen 10. Ssrenue Jlomiepa,
- [IpoMexyTouHas arTecTaius:
- DJK3aMeH

Hroro mo AUCIHHUIIJIMNHE

Bcero
(axa-
aem.

qyachbl)

12
10

12

10

272

112

B TOM YHCIJIC:

KonrakTHas padota (pabota BO B3aMMOJICHCTBHH C ITperojaBare- CamocTtosiTe/1b-
nem)? Hasi paGoTa
Jlex- [pakTrde- JlaGopatop- KPIT" . Bce- = OOydalomerocs
1012031 CKHE HBIC ro
(cemunap- 3aHATUSA
CKHE)
3aHATHA
IV cemecTp
2 3 10 5
4 8 20 8
2 8 16 6
3 4 15 8
4 4 14 6
4 5 15 6
4 8 17 5
6 4 15 5
3 4 12 5
2 3 10 5
X
34 51 144 59

! Tlepeuens BUNOB y4EOHBIX 3aHATHI YTOUHSAETCS B COOTBETCTBUM C YUEOHBIM TLIAHOM.
2 Yachl HA TPOMEKYTOUHYIO aTTECTAMIO (3a4eT, TP HePEHIMPOBAHHBIN 3a4€T, JK3aMEH U JIP.) YKa3bIBAIOTCS B CIly4ae BRIIENECHHS X B y4eOHOM ILIAHE.

6



* o o o o
KPII - uacet konmaxkmnoii pabomsi Ha Kypcogyio pabomy (npoekm) no oucyuniune. Yacol omHocsames Kk HeayOumopHol KOHMAaKmHou pabome, olNOIHAIOMCS 6He PACNUCAHUSL YHeOHbIX 3AHAMUL NO
oucyuniune. Ykazoleaomcs, eciu npedycmompensl y4eoHbiM NIAHOM.

Conep:xxaHue TUCUMILINHBI
Tema 1. OcHoBHbIE pa3eibl COBPEMEHHON ONTHUKH M pelaeMble 3a/1auil B X paMkax. Kimaccuueckas anekTpoMarHuTHas teopus cseta. Kiaccuduxka-
1y BosH. [lkana snexkTpoMarHUTHBIX BOJIH. MICTOYHMKM cBeTa, MX XapaKTepUCTUKU. HenocTaTku Ki1acCU4eCKOW AJIEKTPOMArHUTHOM TEOPHUH. DJIEK-
TPOMarHUTHAasl TEOpUSl paCIpOCTpaHEeHUs cBeTa. Y paBHeHUs MakcBeiia. BonHoBoe ypaBHeHue. berymue anekTpoMarHiuTHble BOHbI. CKOPOCTh CBe-
Ta. [OTHOCTE PHEPrUM M UMITYJIbCA DJIEKTPOMArHUTHBIX BOJIH. BexkTop YMmoBa-IlolinTuHra. MHTEHCMBHOCTD cBeTa. BOJIHOBBIE MyYKH M BOJHOBBIE I1a-
KETbI
Tema 2. ['eomerpuueckas onruka. [Ipuanun @epma. opmyina cheprudecKkoit JIMH3HI.
Tema 3. Untepdepennus cBeToBbiX BoiH. CriocoObl HaOm0aeHus nHTepdepeniuu cera. Konbiia HetoToHa.

Tema 4. [Ipunuun ['rolirenca — @penenst. 30Hbl DpeHes.

Tema S. [Ipumepsl, WJUTIOCTPUPYIOLIUE aITOPUTM ITocTpoeHUst pyHKIK ['puHa, OCHOBHBIE IPUHLUIIBI €€ TOCTPOeHUs. YacTHbIE pelleHus], Hall/IeHHbIe
¢ nomoipio pyHkmu ['puHa, 1 UX CBsI3b ¢ MpUHIUIOM [ Tolirenca — dpenens

Tema 6. [longpuzanus ceeta. JIuHelHas, UMPKyJIsIpHAs U JUIMIITUYECKas MOJsipyu3anus cBera. CxeMaTndeckue AuarpaMmbl, OIUCHIBAIOIINE COCTOS-
Hus nosspusanuu. [lonsprusanys ecTeCTBEHHOIO CBETA.

Tema 7. OnTuueckue sIBJICHUS HA TPaHUIIE pa3zesia U30TPONHBIX TUAIeKTPUKOB. @opmynbsl Openens. [lonspusaius oTpaxeHHON U MPOIIEIIEH BOJIH.
VYrou bproctepa. fIBieHNe MOITHOrO BHYTPEHHETO OTPAXKEHUS, €T0 IPUMEHEHUS.

Tema 8. SIBnenus Ha rpaHulle pa3aeia aHU30TPONHBIX cpel. [[BoitHoe TydyenpenomiieHue cBeta. KauecTBeHHBIN aHAIU3 pacpOCTPaHEHUs CBETa C
noMoIIbio octpoenus ['ritrenca. MIatepdepenins monspu3oBaHHBIX BOJTH.

Tema 9. I/IHTep(l)epeHHI/IH IMMOJIAPU30BAHHBIX BOJIH. HOHﬂpI/ISaI_II/IOHHBIe HpI/I60pH, YCTBCPTHBOJIHOBBIC U IMOJTYBOJHOBBIC IIJIACTUHKH. HonyquI/Ie M aHa-
JIU3 SJUTMITUYCCKU MOJIIPU30BAaHHOI'O CBCTA.

Tema 10. [IpeoGpazoBanus Jlopenna. Dddext Jomrepa.



6 IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHH sl MO TUCIUTLITHHE

Mertoandeckne MaTepHalbl M0 JUCHUTIIHHE (MOAYJII0) M 00pa30BaTeIbHON MPOrpaMMe B I1e-
JIOM TIpe/ICTaBleHbl HA OPHUIIMATFHOM caiiTe 0Opa3oBaTenbHON opranmu3anuu (pasaen «CreaeHus 0o
oOpa3oBatesibHON opranu3anumy — O6pazoBanue — OOpa3oBaTeNIbHBIE TPOTPAMMEBI).

7 @OHABI OLIEHOYHBIX CPEACTB M0 JUCUMUILIJIMHE

Jliis atTecTanuy 00yJaroIUXCs Ha COOTBETCTBUE MX MEPCOHANBHBIX JOCTUKEHHUM MOATAITHBIM
TpeOOBaHUSIM 00pa30BATEIILHON TMPOTpaMMBbI MO JUCIUIUIMHE pa3paboTaHbl (POHIBI OIEHOYHBIX
CPEICTB, TIO3BOJISIONINE OICHUTH pe3ylbTaThl OOydYeHUs (3HAHUS, YMEHUS, HAaBBIKU) W
chopmupoBarHbIe ((HOpPMHUPYEMBIE) KOMICTCHITUH.

Oti  (QOHABI BKIIOYAIOT TEOPETUYECKUE BOMPOCHI, THIIOBBIC MPAKTHYECKHE 3aJaHHUS,
KOHTPOJIbHBIE paOOThI, JOMAIIIHUE PaOOThI, TECThI, MPUMEPHBIE TEMbI KYPCOBBIX pabOT (ITPOEKTOB)
U KPUTEPUHU WX OIICHUBAHHS W WMHBIC OIICHOYHBIE MAaTEpHUalbl, UCIOJIb3YEMbIC TPU MPOBEICHUU
MPOLEAYP TEKYIIEro KOHTPOJIS YCTIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaI|H.

@DOH/IBI OTICHOYHBIX CPEJICTB MPEACTABICHBI B IPUIOKEHUH K paboueii mporpaMmme.

[Tpu HEoOXOoaMMOCTH 00yYaroIuecs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI U MHBA-
Ul 00ECTICUNBAIOTCS OIICHOYHBIMU MaTepraiaMu B (popmax, alanTHPOBAHHBIX K OTPAaHUYCHUSIM
WX 3/10POBbS U BOCTIPUATHS HH(POPMALIUU:

Jna auy ¢ napywenuamu 3penus:

— B TIIEYaTHOHN opMe YBETUUECHHBIM HIPUPTOM,

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA,

— B ¢opme ayauodaiina.

Jna auy ¢ napywenuamu cayxa:

— B TIeYaTHO (opwme,

— B (opMe AIIEKTPOHHOTO JOKYMEHTA.

s nuy ¢ HapyuweHuaAMU ONOPHO-08USAMENbHO20 Annapama.

— B TIEYATHOH (opme,

— B (hopMe INEKTPOHHOTO JJOKYMEHTA,

— B (opme ayaunodaiina.



8 PecypcHoe obecnieueHue
8.1. IlepeueHs JIUTEPATYPHI

OcHnoenasn yueonas tumepamypa

CusyxwuH /[.B. O6mwuii kypc pmsuku : Yue6HOe mocobue amst By30B B 5 T. T.4 : Onruka / JI. B. Cu-
BYXHH. - 4-€ u3f.,crep. - M. : ®uzmarimt, 2017. - 792¢. : un. - ISBN 978-5-9221-1735-7.

Mackesuy, A. A. Ontuka: YueOHoe nocobue / A.A. Mackesuu. - Mocksa : HULl Uadpa-M; Munck
: Hos. 3Hanwme, 2012. - 656 c.: ui.; . - (Beiciuee oopazosanue). ISBN 978-5-16-005678-4. - Tekcer :
anekTpoHubiid. // DBC "Znanium.com".- URL: https://znanium.com/catalog/document?id=88182
(mata oOparenus: 08.04.2022) . Pexxum gocTyna: orpaHUYEHHBIH 110 JIOTUHY U TapOJII0

Kann, K. b. Kypc o6meli ¢pusuku: Yueonoe nocodue / K.b. Kann. - Mockra : KYPC: HUL] UH-
®PA-M, 2018. - 360 c. - ISBN 978-5-16-100593-4. - TekcT : aaekrponHsiit. / 3bC "Znanium.com".
- URL: http://znanium.com/catalog/product/956758 (mata oOpamienus: 09.04.2022). Pexxum gocty-
na: OrPaHWYCHHBIN 10 JIOTHHY U MApPOJIFO

Jononnumenvnas yueonas numepamypa

Kymukos, A.B. JIaboparopHusie paboTs! mo obmeit ¢pusnke: Ontuka / A. B. Kymukos, B. A. Ilerpos.
- Ounman "[IpotBuno". Kadenpa maremaTtuku u ecTeCTBEHHBIX Hayk. - JlyOHa : Mex-IyHapoaHbIN
YHUBEPCHUTET MPUPOIBI, 001IecTBa 1 yemoneka "Jlyona", 2011 . - 48c¢.: w.

Kymuxos A.B., Iletpo B.A. JlabopaTopHsie paboThl o 00miei gusuke. ONTHKA : 3IEKTPOHHOE Me-
tonuuaeckoe nocobue / A.B. Kynukos, B.A. [lerpos. — I[IpotBuno, 2017. — 48 c. - TekcT : 371eKTpoH-
Helii. // BeO-caiit ¢ummana «[IporBuHO» TOCymapcTBeHHOro yHHBepcutTeTa «Jlyoma». — URL:
http://uni-protvino.ru/enter ump.html. Pexxum octyna orpaHU4YeHHBIH, TI0 JJOTHHY H TAPOJIIO.

Xaspywnsik, B. I'. Kypc ¢pusuku : yue6. mocodue / B.I'. XaBpynsix. — M. : UHOPA-M, 2019. — 400
c. — (Beicuiee obpasoBanue: bakagaspuar). — Www.dx.doi.org/10.12737/762. - ISBN 978-5-16-
100320-6. - Tekcr : anektponnsnii.  //  BOBC "Znanium.com". - URL:
https://new.znanium.com/catalog/product/1012431 (nata obpamenus: 22.04.2022). Pexxum noctyna:
OTpaHUYEHHBIH 110 JIOTHHY M MapOITo

4. Cagenbes, U.B. Kypc o6meli ¢pusuku: B 4 1. T. 4. CO0pHHUK BOIIPOCOB U 3aja4 10 o01ie# pusuke:
yue6HOoe iocobue / .B. CaBenbes; mox oom. pen. B.W. CasenseBa. — M.: KHOPYC, 2009. — 384 c.:
HIL

Wponos N.E., 3amauu o obmeii pusuke. — Cno.: Jlans, 2016.

Ilepuoguveckue u3aHus

Hayunas anexrponnas 6ubnuoreka (PYHOB) «eLIBRARY.RUx: http://elibrary.ru

Harnmonanenag saexrponnas ouodaroreka (HOB): http:/H36.pd/

ba3ssl maHHBIX poccuiickux xkypHaiIoB kommanuu «East Viewy: https://dlib.eastview.com/

BectHrK MOCKOBCKOTO rOCYIapCTBEHHOTO 00nacTHOro yHuBepcuTera. Cepust: GH3MKa-MaTeMaTHKA: HAYYHBIH
KypHan / Yupenurenb MOCKOBCKHMU TOCYAapCTBEHHBINA 00aacTHOW yHuBepceuter [ pen. A.C. Byraes. -
Kypnan ocHoBan B 1998 rogy — Caiit xypHnana: http://vestnik-mgou.ru/Series/PhysicsMathematics Ilonmbie
NIEKTPOHHBIE BEpCHM cTaTell )KypHaIa JOCTYITHBI Ha CalTe HAYYHOW AJCKTPOHHOW OMOJIMOTEKH

«eLIBRARY .RUy: https://elibrary.ru/title about.asp?id=25657



http://elibrary.ru/#_blank
Национальная%20электронная%20библиотека%20(НЭБ)
http://нэб.рф/
https://dlib.eastview.com/
http://mgou.ru/
https://elibrary.ru/title_about.asp?id=25657

KypHan "Ontuka n cnektpockonust" ocHoBaH B 1956 T.

e [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHET)
Dnekmponno-oudIUOMeuHble CUCmeMbl U 0a3bl OAHHBIX

3BC «Znanium.comy: http://znanium.com/

9BC «Jlanb»: https://e.lanbook.com/

3BC «lOpaiit»: https://biblio-online.ru/

DBbC «YuuBepcureTckas bubanoreka onmaiin»: http://biblioclub.ru/

Hayunas snekrponnas oudnunoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru
HaunoHanbHas anekTpoHHasa 6ubnuoteka (H3B): http://H36.pd/

ba3bl maHHBIX poccuiicKuX KypHaioB komnanuu «East Viewy: https://dlib.eastview.com/

@roo0oTe

Htlyllele nouckKoebsle cucmemal

1. Google Scholar - nouckoBas cuctema no HayydHou nutepatype. BknoyaeT ctaTbu KPYMHbIX Hay4HbIX
n3gaTenbCTB, apXumBbl NPENPUHTOB, NyGnMKaumuM Ha canTax yHMBEPCUTETOB, Hay4HbIX OOLLECTB 1 Apy-
X Hay4HbIX opraHu3auuin https://scholar.google.ru/

2. SciGuide - HaBuratop no 3apybexHblM HayYHbIM OMEKTPOHHBIM pecypcam OTKPbITOro JocTyna.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

3. WorldWideScience.org - riobanpHass HaydHas TIOMCKOBas CHCTEMa, KOTOpasi OCYIIECTBIISAET
HOMCK MH()OPMAIINH 110 HAMOHAIBHBIM M MEKIYHAPOIHBIM HAyIHBIM 0a3aM JaHHBIX U TOpTa-
nam. http://worldwidescience.org/

4. Math-Net.Ru - coBpemeHHass HHPOPMAIMOHHAS CHCTEMa, MPEJIOCTABIISIONIAs POCCHUCKUM U
3apyOeKHBIM MaTeMaTHKaM pa3InvHbIe BO3MOXKHOCTH TMOMCKA HH(POPMAIMA O MaTeMaTH4e-
ckoii xmu3Hu B Poccun — http://www.mathnet.ru/

5. ArXiv.org - Hay4YHO-IIOMCKOBAas CHCTEMa, CHCHUAIU3UPYETCs] B 00JACTAX: KOMITBIOTEPHBIX
HayK, acTpopu3uKH, (GU3UKH, MATEMATHKH, KBAHTOBOM Onosioruu. http://arxiv.org/

Ilpogpeccuonanvusie pecypcot cemu «Humepnemy
1. ®enepanbHas uHopmarmonHas cucrema «EquHoe OKHO JOCTyna K HH)OPMAIMOHHBIM PECyp-
cam»: http://window.edu.ru/
OopasoBarenbHbIi MaTeMaTHueckuii caiit EXPonenta.ru:  http://exponenta.ru/default.asp
Marematuueckuii cait Math.ru: http://math.ru/lib/
4. Caiitr PAH UnctutyT BeruncaurenpHoM MaTemaTuku: http:// www.inm.ras.ru/

no

w

e [lepeueHb WHPOPMANMOHHBIX TEXHOJOTHH, HCHOJIb3yeMbIX NPH OCYIIECTBJIEHUH
00pa30BaTeJILHOTO npoiecca, BKJIIOYasi MporpaMMHoOe obecrneveHmue,
nH(GOPMAINIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[IpoBeeHne MPAKTUYECKUX 3aHATHI MO TUCIHUILIMHE MPEAIOIaraeTcsi NCIIOIb30BaHHE CIIe-
[UAJIM3UPOBAHHBIX ayAUTOPHI, OCHAILIEHHBIX EPCOHAIBHBIMH KOMIIBIOTEpAMH, 00bEJMHEHHBIMU B
JIOKAJIbHYIO CETh M MMEIOIINX JOCTYH K pecypcam riodanbHoi cetn HTEpHeT.

Jlnisl BBITOJTHEHMS 3aJJaHUH CaMOCTOSITEJIbHONW TOJATOTOBKU 00ydaromuecs: 00ecrneurnBaloTCs
JUTEPATypOi, a TaKXKe B OMPEICIEHHOM IMOPSAIKE MOTYT TOJY4aTh JOCTYN K WH()OPMaIMOHHBIM
pecypcam MHTepHera.

Jucnunnuza obecrieyeHa HEOOXOAUMBIM NTPOTPAMMHBIM 00€CTIeYeHUEM, KOTOPOE HaXOUT-
cst B cBoboaHOM noctyre (mporpammel OpenOffice, MAXIMA cBoOoaHast TUICH3UsI, KO IOCTYIa
He TpedyeTcs).

B ¢wmnmane «IIpoTBUHO» rocynapcTBEHHOIO YHUBEpcuTeTa «/lyOHa» co3laHbl YCIOBUS IS
o0y4YeHHs JIIOACH ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMH: HCIIOJIb30BaHHE CIIEIHMaIbHBIX 00pa3oBa-
TEJBHBIX MPOrPaMM U METOAOB OOYYEHHs, CIICIHATBHBIX YUCOHUKOB, YUeOHBIX OCOOMM U TuaaK-
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http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
https://dlib.eastview.com/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
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http://arxiv.org/
http://arxiv.org/
http://window.edu.ru/
exponenta.ru:%20
http://exponenta.ru/default.asp
math.ru:%20
http://math.ru/lib/

TUYECKHUX MATepUaJIOB, CHEIHUAIbHBIX TEXHUYECKUX CPEACTB O0YUYEHMs KOJUIEKTUBHOIO U MHIUBU-
AyaJIbHOTO IIOJIb30BaHMUs, IPEIOCTaBICHHE YCIYr aCCUCTEHTa (IIOMOIIHUKA), OKa3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOXOAUMYI0 TEXHUUYECKYIO IIOMOIIb, 00eCIIeYeHUe JOCTYIIA B 3aHUS OpraHU3alUH.

Nwmeercs yHUBEpCcaIbHOE CPEACTBO I IOIbEMA U MIEPEMEIIECHNS NHBAIUIHBIX KOJISCOK —
na”ayc-miardopma CKIaaHOM.

KomnbroTepHsie kiaccsl 000pyaoBaHbl ctojgamu ais naBanuaos ¢ LI, takxe 3necs 060-
pynoBaHel paboune Mecta and gun ¢ OB3: ycTaHOBiNEHBl cCHeLMaNbHBIA HPOrPaMMHO-
TEXHOJIOTUYECKUN KOMILJIEKC MO3BOJISIONIMN paboTaTh HA HUX CTYACHTaM C HapyIIEHHEM OIOpPHO-
JIBUTaTeJIbHOTO ammnapaTa, Cl1aboBUISAIINM U caadocblmamuM. IMeroTess TapHUTYpbl KOMITAKTHBIE,
OecripoBo/iHas KJIaBHATypa C OOJNBIIMMU KHOTIKAMH, OSCIPOBOAHON KOMITBIOTEPHBIH JIKOCTHK C
JBYMsl BBIHOCHBIMH KHOIIKaMM, OeclpoBOAHOI pecupBep, OecrnpoBojHas BbIHOCHAas  OoJibIas
KHOIIKA, IOPTaTUBHOE YCTPOUCTBO ISl UTEHUS II€YaTHBIX MaTEPUAJIOB.

CrnienanpHble Y4eOHUKY, yueOHbIE TOCOOUS U TUAAKTUYECKUE MaTepHallbl, B TOM YHUCIIE B
(dopmare nedaTHBIX MaTepUaNIOB (KPYMHBIN mWpudT wim ayauodaiiier) umerorcs B ObC, Ha KoTO-
pble nmoAnuca Guiauai.

Hanuuwne Ha caiite cipaBouHON HHPOPMALIMK O PACTIMCAHUH YUYCOHBIX 3aHATHN B aIallTUPO-
BaHHOHN (hopMe JOCTYHMHOM JJIs1 O0YYarOIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbS, 5B-
JISIOLIUXCS CIAETBIMU WX CIa00BUASIIIIMMHU.

¢ Onucanue MaTepuAIbHO-TEXHUYECKOI 0a3bl
Kommnsrorepnsrii kimace (15 T1K) (o6opynoBanue B COOCTBEHHOCTH).

OOyuarolyecs U3 4MCiIa UHBAIKUOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS
MOTYT HCIOJIB30BATh CIICIUATN3UPOBAHHOE MTPOrPAMMHOE U MaTepUAIbHO-TEXHUYECKOoe olecreue-
HUE:

— oOyuarommecs: ¢ HapyIIeHUSIMH OMTOPHO-ABUTATEIFHOTO armapaTa Ipyu HEOOXO0IUMOCTH MO-
I'YT HCIIOJIb30BaTh aJalTUBHBIE TEXHHUYECKHUE CPEICTBA: CIEIHaIbHO 000pYIOBaHHBIE
JDKOMCTHKH, YBEIMYCHHBIE BEIHOCHBIE KHOIKH, KJIIABUATYPHI ¢ OOJIBITUMHE KIIABUIIIAMHU.

— oOyuaromumecsi ¢ OrpaHUYCHUSIMHU 10 3PEHUIO0 MOTYT HPOCIYIIAaTh JOCTYIHBIM ayauomare-
pHall WA MPOYUTATh TEKCTHI, YBEIHMUMB MIPUPT HA SKpaHEe MOHHTOpA KOMIbloTepa. Peko-
MEHJIyeTCsl MCTOJIb30BaTh KPAHHYIO JYIy U JAPYrHe BH3YyalbHbIE BCIIOMOIaTENbHBIE CPEJl-
CTBa, YTOOBI M3MEHHUTH MPUPT TEKCTA, MEKCTPOUHBIA HHTEPBAJ, CHHXPOHH3AIHIO C PEYBI0
U T.J., IpOrpaMMbl SKPaHHOTO JOCTyNa (CKpUHPHIEPHI ISl IPOUYTEHUSI TEKCTOBOW MH(OP-
MallH Yepe3 CHHTE3UPOBAaHHYIO pedb) W/WIH BKIKOUUTH (QYHKIHIO «IKPAHHOTO JIHKTOPa»
Ha MepPCOHAILHOM KOMITBIOTEpE ¢ ornepaionHoi cucremoir Windows 7, 8, 10.

— oOyuarommecsi C OTpaHHYEHHSIMH IO CIyXy MOTYT BOCIOJB30BAaThCS KOMITBIOTEPHOMN
ayTUOTapHUTYPOH NMPH MPOCIyIIUBAaHUM HEOOX0IuMOW MH(OpMAIMK U MOPTATUBHOW HH-
nykiuoHHo# cuctemoit cepun «MICTOK».

[Tpu HEOOXOAUMOCTH 00yYarOIIUeCs C OTPaHUUYEHHBIMH BO3MOXXHOCTSIMU 3710POBbSI U HHBA-
JUBI 00ECTIEYNBAIOTCS TTEYaTHBIMH U (MJIH) DJIEKTPOHHBIMHE 00pa3oBaTeIbHBIMU pecypcamu (oOpa-
30BaTeNbHAas MporpamMma, yueOHble mocobus u 1ip.) B ¢popmax, aqalTUPOBAHHBIX K OTPaHUUYCHHUIM
UX 3I0POBbS U BOCIIPHUATHS MHPOPMALINY:

Jnist a1 ¢ HapyIICHUSIMU 3pEHUS:

— B TICYaTHOH opMe yBEITUYECHHBIM IIPHDTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B ¢opme ayauodaiina.

Jnist U1l ¢ HapyIICHUSIMU CITyXa:

— B Te4aTHou dopme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

J1J1s1 TUIL ¢ HAPYIICHUSIMU OTIOPHO-IIBUTATEIILHOTO arapara:

— B IIEYATHOH (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B ¢popme aynnodaiina.
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IIpuoxkenne x paboueit mporpaMmMe AUCHUTUTMHBI

@ oHbI OLIEHOYHBIX CpeacTB

B pesynbTare ocBoOeHUS AUCIHMILTUHBI « ONITHKAY MPOrpaMMbl OaKaIaBpoB IO HATIPABICHUIO
noarotoBku 03.03.02 «®dusuka» ¢ y4eToM HamnpaBJICHHOCTH OaKaJaBpCKO# mporpammbl — «Meau-
IIUHCKasT (PU3UKa» BBITYCKHUK JODKEH 001a/1aTh CICIYIONIMMHA KOMITETCHIUSMU:

Komnerenmuss OIIK-1 - CnocobeH mpuMeHSTh 0Oa30Bble 3HAHUS B 00JacTH (U3HKO-
MaTeMaTUYeCKUX U (MJIM) ECTECTBEHHBIX HaYK B cepe cBoei MpodecCHOoHaNbHON AesITeIbHOCTH.

KOO U (pOpMYIUPOBKA KOMNEmeHyuu

Onucanue noka3zareJied 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIMI, a4 TAKKe IIKAJ
OllCHUBaHHUA

Komnerennuss OIIK-1 - Cnocoden npumeHsiTh 0a30Bble 3HAHUS B 00J1acTH (PU3HKO-
MaTeMaTH4ecKUX U (MJIHM) eCTeCTBEHHBIX HAYK B c(epe cBoeil npodecCHOHAIBHOM /1eATel b-

HOCTH.
MHINKATOP JIO KPUTEPUU OLIEHUBAHUS
) PE3YJIbTATA OBYUYEHUS
CTHXEHUSA 10 npaKTHKe
KOMIIETEHIIUA
1 IIKAJIA oneHUBaHus
(K0T 1 HaMMEHOBAHHE)
VY nosnerBopu-
TEJIBHO 3HAeT
JemoncTpupyer
TEOPETHUYECKHE
CcBOOOIHOE u
U METOMO0JIOTH-
YBEpEHHOE 3Ha-
He 3Haer wim | yeckue OCHOBBHI | XOpOIIO 3HAET
HHE O B3aMMO-
3HaeT  cimabo | 0a30BBIX W HE- | B3aHMMOCBS3U
CBSA3H TEOpPETU-
TEOPETUYECKHE | KOTOPBIX  CIIe- | TEOPETUYECKUX
YECKHX U METO-
OIIK-1.1. INpumenser ma- W METOJOJOTH- | HHANBHBIX pa3- | U METOIOJIOTH- OTOrHHECKIX
TeMaTU4YEeCKHe, €CTECTBEH- 94EeCKHUEe OCHOBHI | JIENIOB Kypca | 4eCKHX ~ OCHOB | ' ' vpea
HOHAy4Hble, COLUAJIBHO- 6a30BbIX U He- | «OnTHka», Mo- | Kypca «OmnTu- «ONTHKaY yﬁo
SKOHOMHUYECKHE U TIpo- KOTOPBIX CIle- | JKeT Opeio- | Kay, MOXKET ’
OrtcyTcTBHE JKET
(deccroHaJbHBIE  3HAHUS [UAIBHBIX pa3- | )KUTb  OTHENb- | IPEIJIOKUTH
3HAHUA MIPEUIOKUTh
JUIL  peIICHUS  Hay4HO- JIEIOB  Kypca | HBIe  TPHMEPHI | MIPUMEPHI UX | o6 mx e
HCCIIeI0BATEIbCKUX 3a7ay. «OnTukay. Hx UCTIONB30BAaHUS
MOJIb30BAHHUS
WCIOJB30BAHAS | B Pa3HBIX 00Ja-
IpH  pCIICHUH
Jomyckaer npu CTSIX (DPU3UKH. N
KOHKpPETHOMH
MHOKECTBEH- pemennu 3aga4d | Jlomyckaer oT- .
(huzngecKoit
HBIe  TpyOBIe | mpodeccuo- JIebHBIC HETpYy-
. 3aaui.
OIUOKH. HaIbHOW  Jiesi- | Oble OmMOKH.
TENBHOCTH.
He nomyckaer
Homnyckaer no-
OImHuOOK.
CTaTOYHO Cepb-
€3HbIe OIIMOKH.
He 3naer wiu | YnosnerBopu- Xopomo 3HaeT | JleMoHCTpUpYeT
3HAET ci1abo | TEIBHO 3HAET CcrocoObl  Tpu- | cBOOOAHOE u
OIIK-1.2. TIpumeHsier cu- CIOCOOBI  HC- | TpUMEpBl  HC- | MEHEHUS TeOope- | yBEpEeHHOE 3Ha-
CTeMBI ¥ METObI TEOpEeTH- MOJIb30BAHUS MOJIb30BAHUS THYECKHX M Ma- | HUe  CIoco0oB
HECKHX OLCHOK M PacieToB | . | TCOPETHICCKHX | TEOPCTHUECKHX | TEMAaTHUCCKIX TIPUMCHCHHUS
JUIL  OKCIEPUMEHTOB Ha 3Ha13,1/1>1 OCHOB  Kypca | MpeJICTaBICHUM | Mojenel, Moyy- | TEOPeTHUYECKUX
YCKOPHUTETSAX, peakTopax H «Orrtukay, OTICNBHBIX Pa3- | UeHHBIX B paM- | © MaTeMaTh4de-
JApyTux SIEPHO- pelIeHuN KOH- | AEJOB Kypca | kax kypca «Omn- | ckux Mojenei
(pU3NIECKNX YCTaHOBOK. KpeTHBIX  (u- | «OnTrka» I | THKa», WHTEP- | OCHOBAHHBIX Ha
3MYECKHUX U | pelIeHUs 3ajad | mpeTamuu  pe- | nHpOpMAIHH,
CMEXHBIX  3a- | mpodeccHo- 3yJbTATOB B | TOJTy4YEeHHOU
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Jad.
Homyckaer
MHOKECTBEH-
HBIe  TpyOBIC
OIIUOKH.

HaJIBHOH  Jesi-
TCJIBHOCTH.

Homnyckaer no-
CTaTOYHO Cepb-
€3HbIE OLIUOKH.

OT/ENIBHO  B34-
TOU obnactu
(huzukn u
CMEXHBIX  JIHC-
UIUIMHAX, HO
JIOIIyCKaeT OT-
JICTIbHbIC He-
TOYHOCTH.
Jomyckaer oT-
JebHbIE Herpy-
Oble OLTHOKH.

OpU  U3y4YCHUHU
Kypca «OmTu-
Kay; IUIaHHPO-
BaHue pabor B
npodeccuo-
HAJIBHOW cdepe
JCATCIIBHOCTH H
rpaMoOTHasi HUH-
TepIpeTaIus
MOJTY4EHHBIX
PE3yNbTaToB.
He nomyckaer
OIIHOOK.

[Tpu GannpHO-PEHTHHIOBOM CUCTEME BCE 3HAHUS, YMEHUS U HaBBIKH, IPUOOpETaEMbIe CTY-
J€HTAMM B PE3yJIbTaTe U3yUEHUs AMCLUIUIMHBI, OLIEHUBAIOTCS B Oaiax.

Ornenka kayecTBa pabOTHI B pEUTHHTOBOI crcTeMe SBISETCS HAKOMUTEIBbHOW M MCIOJIb3Y-
€TCsl 1151 OLIEHUBAHUS CUCTEMHOM pabOThI CTY/I€HTOB B TEUEHUE BCETO Neproia 00yueHusl.

I[To utoram paboThl B ceMeCTpe CTYJIEHT MOKET MOIy4InTh MakcuMmanbHo 70 6amtos. Mroro-
BOi popmoil koHTpona B IV cemectpe siBisiercs sk3aMeH. Ha sk3aMeHe CTyJEHT MOXKET HaOpaTh

MaxcuMainbHO 30 0asUIoB.

B teuenue Ill cemectpa cTyaeHT MoxeT 3apaboTaTh OaJljIbl 3a CISAYIOIUE BBl padoT:

Ne Bug paboTsl Cymma 6ayioB

1 AynuTopHbIe 3aHATHS (IOCEIIECHUE) 17

2 PaboTa Ha NpaKTUYECKUX 3aHATHUIX 13

3 Crhaua njomanrHeid KOHTpoJIbHOM padoTsl ([TP-2.1) 18

4 Craaua nomaniHeid KOHTpoJbHO#M padboTsl (I[TP-2.2) 22

5 3K3AMEH 30
Hroro: 100

Ecnau k MOMEHTY OKOHUYaHHUS ceMecTpa CTyJeHT HabupaeT oT 51 mo 70 6amtos, To OH TOJTY-

4acT JOIIYCK K 5K3aMCHY.

Ecnu cTtyneHT kK MOMEHTY OKOHYaHUs ceMecTpa Habupaet oT 61 1o 70 GamioB, TO OH MOXKET
MOJIYYUTh aBTOMATHYECKYIO OLIEHKY «YyIOBJIECTBOPHUTEIBHO». [IpH >KeaHUM MOBBICUTH CBOKO OICH-
KY, CTYJICHT UMEET MPABO OTKA3aThCsl OT aBTOMATHYECKOM OIICHKH U CIIaTh K3aMEH.

Ecmu crynent He HaOpan MUHHMaIbHOTO Yrcia 6amioB (51 Gamn), To OH HE MOIydaeT J0-

IIYCK K 9K3aMCHY.
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CoOTBETCTBHE PSUTHHTOBBIX OAJIJIOB M aKaJICMUYCCKUX OIICHOK 9K3aMeHa
O6mras cymma

0asIoB 3a ce- Hrtorosas oreHka
MECT]
86-100 OTanuHO
71-85 Xopo1io
51-70 Jonyck K 3Kk3aMeHy

B TOM YHCJIE:
61-70 | BO3MOXXHOCTh MOJYYCHHsI aBTOMATHYECKOM OIIEHKH «YOBJICTBOPUTEIHHOY
51-60 ToJIBKO TIONYCK K 9K3aMEHY
0-50 * HeynoBneTBopuTeabHO (CTYACHT HE IONYIIEH K 9K3aMEHY)

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B TIPOIIECCE BBHITIOTHEHUS MMPAKTUIECKUX U
CaMOCTOSITEIIEHBIX PA0OT B COOTBETCTBUH C HUKE TIPUBEICHHBIM TPapHKOM.

No Ne pazoena .
Cooepircanue camocmoamenvHoll padombl Tpyooemkocmp

n/n | oucuunIuHb

1 1-5 JlomaiHsisi KOHTpOJIbHas padbota «['eomerpuyeckas on- 6
(ITP- tuka. atepdepenuns ceeta.»» (MHAUBUIYaIbHOE 3a/1a-
2.1) HUE JUISI KAKIOTO CTYJICHTA)

2 6-10 JlomamHsist KOHTpoJIbHAs padora «Audpakius u noiaspu- 7
(ITP- 3a1us cBeTa» (MHAMBUAYAIbHOE 3aJJaHHe [T KaXKI0ro
2.2) CTYJCHTA)

I'paduk BBIMOTHEHUSI CAMOCTOATENBHBIX paboT cTyneHTamu B 1V cemectpe

Bunsr pa- Henenu yueGHoro nporecca

60T 1,234 |56 |78 ]9]10]11|12|13|14|15]16]17
[1P-2.1 B3 33

[1P-2.2 B3 33

B3 — BeImaua 3amanus
33 — 3ammTa 3aaHus

Iporenypa OIIEHUBAHUS PE3YJAbTATOB OOyUCHHs HHBAJIUIOB W JIHIl C OrPAaHMYCHHBIMH
BO3MOYKHOCTSIMHM 3/10pPOBbsl 10 JUCLUIUIMHE IPEIyCMAaTPUBAET IPENOCTaBI€HUE MHPOpMALUU B
bopmax, aganTHPOBAHHBIX K OTPAHUYCHHUSM HX 3I0POBbsl U BOCIIPHATHS HH(POPMAIIUH:

— B TIe4atHo# gopme,
— B eYaTHOU GopMe YBETHUCHHBIM IIPUPTOM,
— B (hopMe AIIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHI€HTA

o0yJaronuxcs.

[Ipn HeoOxoaumocTu oOyuaromemycs uHBamuay u Jjuny c¢ OB3  npegocraBisercs
JIOTIONIHUTEBHOE BpeMs Ui MOATOTOBKM OTBETa Ha 3ayeTe WM JK3aMeHe. Y 00yuarolerocs
uHBanuaa u jguna ¢ OB3 mMeercs BO3MOXXHOCTH BbIOOpa (DOpPMBI KOHTPOJS HAa MPAKTHUYECKHX
3aHSTHSX, 3a4€TaxX, dK3aMeHaX, OIXOA1IIas KOHKPETHO I HETO.

Ilepeuens ob6s3amenbHbIX 8UO08 YUeOHOU pabombl CHYOeHmA:
noceujeHue 1eKYUOHHbIX 3AHIMULL,

— omeemvl Ha MmeopemudecKue 80NPOCyL Ha NPAKMUYECKUX 3AHAMUSIX,

— peueHue npaKkmu4ecKux 3a0ay u 3a0aHull Ha NPAKMUYeCcKUx 3aHamusx,

8bINOJIHEHUE YCMHBIX COOOUeHUL
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HNunoBanroHHbIe (hOPMBI TPOBEACHUS YUEOHBIX 3aHATUN

KommuectBo
Bug yuebHbIX Hcnonk3yeMble ”HHOBaIMOHHBIE ()OPMBI TIPOBEICHHS
Cemectp . . akaJieM. 4a-
3aHsATHN y‘l€6HLIX 3aHsATHN COB
Y Ipaxtiaeckue | OGcysxaeHne u pa3dop KOHKPETHBIX 337124 TIOBBI- 4
SaHsATHs [IEHHOM CJI0KHOCTH.
Bcero: 4

[Ipouenypa mpoMeXyTOUYHOW aTTECTALMU IPOXOIUT B COOTBETCTBUH € «llomoxxeHueM o
OaJIbHO-PEUTUHTOBOM CUCTEME OILIEHKH M TeKYIIEeM KOHTPOJIE YCIIEBAEMOCTH CTYICHTOBY, a TaKXKe

«[TonoxeHreM 0 MPOMEKYTOUYHON aTTeCTAlMU» YHUBEpCUTETa «JyOHaY.

AnantupoBaHHas pabodas mporpamMma y4eOHOW JMCHMIUIMHBI (MOAYJIS) pa3paboTaHa B
OTHOLICHUN DPAa3HOHO30JIOTMYECKOW y4eOHOW IpymIbl 0O0y4aromuxcs, UMEIOMUX JOKYMEHTAIbHO
MOJITBEPXK/ICHHBIE HApYIICHUS] CIyXa, 3pPEHUs, OIMOPHO-IBUTATEIBHOTO amiapara, COMaTHYeCKHe
3a00JIeBaHUs W TOJAIOIIMECS KOPPEKIUU HEPBHO-TICUXMUECKUE HAPYIICHUS WU COYETAaHHBIC
HapyIICHUS.

CoOoNoaM~LNE

WWWWWWRNRRNNNONNNNONE R R R R R R R R
OrONPOOCONURWNRPROOONIOR~WDNDE

CnucoK BONPOCOB K IK3aMeHY

3HeKTpOMaI‘HI/ITHI)IC BOJIHBI

BonHoBoe ypaBHEHHE 3J€KTPOMArHUTHOM BOJTHBI
[Tnockas smekTpoMarHuTHas BOJTHA

Crosiuas DJICKTpOMAarHuTHas BOJIHA

DHeprus 3NeKTPOMarHUTHON BOJTHBI

HMmnynbe 351€KTpPOMarHUTHOM BOJIHBI

Oddext Jomnepa ajst 3MEKTPOMArHUTHBIX BOJIH.
Wznyuenue qumons
BosnHoBas ontuka
CaeroBas BoJTHa
DnekTpoMarHuTHas BOJIHA HA TpaHULe pazjena
I'eomeTpryeckas ontuka

WuTepdepennns cBETOBBIX BOIH
KorepentHocts
WnTepdepeHIMOHHBIE CXEMBI

WuTepdepennus npu oTpakeHUH OT TOHKHX TTACTHHOK
Unrepdepomerp Maiikenbcona

MHoromnyueBast ”HTep(epeHIHs

Hudpaknus cBera
IIpunnun I'toiirenca-POpenens

Hudpakuus OpeHens Ha KPYTIIOM OTBEPCTHH
Hudpaxums OpeHens Ha MOTYIUIOCKOCTH U SN
Hudpaknus OpayHarodepa Ha KPYTIOM OTBEPCTHN
Hudpakuus Opaynrodepa Ha 1ienu

JudpaknronHas pemeTka

udpaknmronHas penieTka Kak CIIeKTPpaTbHbIN TpuOop
Honspuzanus ceera: OOIKe CBeIeHNS O TOIAPU3ALIN
[Nonspu3anus mpu OTPaXKEHUH U MIPEITOMICHUH
ITonspuzaius npu ABOHHOM JIy4elpeIoMICHUN
Cyrniepno3utiys Noaspru30BaHHBIX BOJH
WnTepdepernns nonsipu30BaHHBIX BOIH
HckyccTBeHHOE NBOMHOE JTy4YenpeaoMIICHUE
Bpaienue HanpasiieHus TMHEMHON MOJIIpU3aLUN
B3aumoseiicTBre cBera ¢ BEecTBOM

Hucniepcus ceera. Kimaccnueckast Teopust AUCIIEpCHN
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36.  I'pymnmoBast CKOPOCTb

37.  Tlornomenue cBera

38. Paccesnne cBera

39.  Msnyuenue BaBmiosa-Uepenkosa

Conep:xaHue IK3aMeHALMOHHOI0 OuJIeTa
1 Bonpoc — pyH1aMeHTanbHas TeopHs (3HaTh + YMETb)
2 BOTIPOC — MIPUKJIAAHAS TeopHs (YMETh + BIaJIeTh)

[IpakTHYeCcKHE 3aJa9H

3amaHus ToMamHeld KOHTPOJIbHOIT padoTsl (ITP-2.1)
3adaua 1. Haiitu 3HaueHuEe POKYCHOTO PACCTOSIHUSL, €CIIH PaInyChl KpUBU3HBI TIOBEPXHOCTH JIMH-
31 R1=10 cm u R2=100 cM ¢ neHrpamu cooTBeTcTBEHHO B Toukax Ci1u (2 (cxema IMmokaszaHa Ha
r)op pucyHke). Iloka3zarens npeJ:ILosl:/[SneHHﬂ MaTepHaa JUH3bI
n=1.0.

' 3adaua 2. I'paduueckuM criocoOOM HAWTH aMIUIUTY Ly pe-
3yJIBTHPYIOIIEH BOJIHBI TIPH HAJIOKEHHUS CIIETYIOIINX BOJIH:

I P s X

£, = Asinwt; & = Asin wt +2); £, = Asin wt —2); £, = Asin wt+2);
1 2 3 3 2 4 3

3adaua 3. Priba Bugut ConHIIE MO YIIIOM 420 ¢ MoBepXHOCTU BOJbl. KakoBa
HacTosas Beicota CosiHLa Hajl TOpU30HTOM (B yriax)? Ilokazartenb mpesnomiieHus: BOJIbI paBEH
1.33.

3adaua 4. Yepes KIuH ¢ MaJIbIM YIJIOM IIpU BEPLIMHE MPOXOAUT CBETOBOM JIyY,
KOTOPBIN NEPIEHANKYIISIPEH NEpEHEN IPaHN KIIMHA.

I[OKa)KI/ITe, YTO YI'OJI OTKJIOHCHUS JIy4da OT ICPBOHAYAJIBHOT'O

90° s
v HaNpaBJICHUs TPUOTU3UTENFHO paBeH } a(n — 1). Moxasa-

TEJIb MMPCIOMIICHUA MaTC€pHrajia, U3 KOTOPOro U3roToBJICH KIIMH, pa-
BCH N.

3adaua 5. YcTraHOBKa OCBEIIAETCS MOHOXPOMATUYECKUM CBE-
TOM, NaJAIOLIUM [10 HOPMAJIH K IIJIOCKOW TIOBEPXHOCTH JINH3HI.
Panuyc xpuBuszHbl 1uH3bI R = 15 M. Habmonenne xonen Hpro- R |
TOHA BEJIETCS B OTpaXeHHOM cBeTe. OnpenenuTe AJTMHY BOJIHBI A ‘
CBETa, €CIIM PACCTOSHUE MEXly BTOPBIM U JIBaLIaThIM TEMHBI- |
MH_KoJjbiiamMu HetotoHa paBHo |=9 mm. T

[S]
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3adaua 6. Kaxkum noixeH ObITh BHEITHUN paanyc n3ruda cBeToBoja R, caemanHoro us mpospad-
HOTO BEIIIECTBA C TIOKa3aTesieM IperaoMiieHus: N=1.5, 9To0bI pu 1uaMeTpe CBETOBOA, KOTOPHIH
paBer | = 10 MKM, CBET, BOIIEIIIMI B CBETOBO/ MEPICHIUKYIIAPHO INIOCKOCTH €0 IMOIEPEYHOTO
CEYCHHUS, PACIPOCTPAHSIICS, HE BHIXOMS Yepe3 OOKOBYIO MIOBEPXHOCTh HAPYKY?

3amaHusi 1oMalIHeld KOHTPOJIbHOIT padoTsl (ITP-2.2)

3adaua 1. Ha MBUTbHYIO TUICHKY TIaJIaeT MapajuIeIbHBIA ITydoK Oeoro cBera moJ yrjioM o =
52° . Tlpu kakoi HauMeHbInei Tosmuae d TUICHKH OTpa)XeHHbBIC JTy4H OyIyT OKPAIICHBI B KEJITHIN
uBer A=600 uwm. [Tokazarens npenoMieHus MbUTBHOU BOBI n = 1,33.

3adaua 2. MbUibHas IUIEHKA, pACIIOIOKEHHAs] BEPTUKAIIBHO, 00pa3yeT KJIMH BCIIEICTBUE CTEKAHUS
KUAKOCTH. CBET ¢ JUTMHOM BOJHBI A = 589 HM majaeT NepreHIUKYIIIPHO K TOBEPXHOCTH TJICHKH.
[Tpu HaOmr01eHNU MHTEP()EPEHLIMOHHBIX M10JIOC B OTPAKEHHOM CBETE 0Ka3aJI0Ch, UTO PACCTOSIHUE
MEXy MAThIO mojiocamu paBHo | =2 cMm. Haiinure yron kinna. [TokazaTenb mpegoMICHHs MbLTb-
HOMi Boasl N = 1,33.

3AMEYAHMUME. OtBet nath B yIJIOBBIX CEKyHAAX.
3adaua 3. Ha xpyrioe otBepcte quamerpoM d = 4 MM nagaeT napauieabHbIH My4oK JTyueit
(A= 0,5 Mxm). Touka HaGIIOECHUST HAXOIUTCS OT OTBEPCTUA Ha paccTosiHUU Ro= 1 M. CKOJIBKO 30H
@penens ykiaaabBaeTCs B OTBEPCTUN? TEeMHOE MM CBETIIOE MATHO MOJIYYHUTCS B IIGHTpE AUPpak-
LIMOHHOM KapTHUHBI, €CJIU B MeCTe €€ HaOII0ACHHSI IOMECTUTD SKpaH?

3adaua 4. Tlpu HOpMaATHLHOM MAJICHUH CBETA HA NU(PPAKIIMOHHYIO pemeTKy mupuHoi 10 MM
HAWJEHO, YTO BOJHBI C A1 =536 HM u A2 = 536,6 HM OKa3aluCh pa3pelICHHBIMU, HAYUHAS C Tpe-
TBETO TMOPsIKA CIIeKTpa. Uemy paBHA MOCTOSHHAS AUPPAKITMOHHON pereTKu?

3adaua 5. Tly4ok cBeTa, CoAepKaIIUi JBE CIIEKTPAIbHbIC IMHUU C JUTUTEIIBHOCTHIO BOJH A U
A+OA, masiaeT HOpMaIbHO Ha JU(PaKIMOHHYI0 peeTKy mupunbl h = 10 mM. [Tox yriom mudpax-
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LUK O 5TU JIMHHHM OKA3aJIMCh HA TIpejesIe paspemenus no Panero. Haiitu yron audpaximu 0 , ecim
L=6,56-107 m.,a 8\ /AL coctamsier 0,01%.

3adaua 6. Ha npsmMyto TpeyroibHYIO IPU3MY C YIIOM
0=30° mamaer My4ok eCTECTBEHHOTo cBeTa. ONpeaenuTh Mo-
Ka3aTelb MPEeJIOMIICHHS MaTepralia IPU3MBI, €CIIH OTPAXKEH-
HBIN JIy4 (2) ABISETCS MII0CKOMOIApU30BaHHbIM. HaliTu

CTeNeHb noJigpu3anuu jgyda (1), eciiu B Touke A oTpa3uioch
8% ot Io?

3agava 7. Y3Kuii My40K €CTECTBEHHOTO CBETA C JJIMHON BOJIHBI
A =687 HM masaeT HOpMaIbHO Ha MpU3My BoinacToHa , caenan-
HOH M3 ucaaHAckoro mmara. OnTuyecKkue OCH 00eux yacTel
IIPU3MBI B3aUMHO IEPIICHIUKYJIIpHbL. Halitu yron a Mexay

BBIICAIIUMHU W3 IIPU3MBI JIYy4aMH, €CJIU YyI'OJl
0 =30°.
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