I'ocynapcrBennoe 61omxeTHOE 06pazoBaTeIbHOE YUpEKAECHHE
BbIcHIEro oopa3zoBanus MockoBckoii o6acTa
«YnuBepcureT «JlyoHa»
(rocynapcrBeHHbIl yaABepcHTeT «/lyOHa»)

Ouman «IIpoTBUHO»
Kadenpa «O6meo6pa3oBaTeNbHbIX TACHAILIIAHY

/EBcukoB A.A./
Damunus U.0.

21 2021 1.

Pabo4asi nporpaMma JUCHHILIMHbI
OITTUKA

HAUMeHOBaHUe QOUCYUNTUHB (MOOYNA)

Hanpa.lmeﬂne MMOATrOTOBKH

03.03.02 ®usuka

K00, HauUMeHo8aHue

VpoBens Briciero o6pazoBaHus
6axanaBpuat

6axanaspuam, Mazucmpamypa, cneyuanumem

HanpasnenHocts (po¢uis) 06pa3oBaTeIbHOM IpOrpaMMEeI
«MenmunuHcKas puzukay

®dopma 06ydeHus
OYHasd

OYHaA, OYHO-3A0YHAR, 3A04YHaA

IIpotuHoO, 2021



ABTOD(BI) IPOrPaMMEI:

Kosnosckuit E.A., npodeccop, nokrop ¢us.-Mar. Hayk, CTapIIuii Hay4YHBIH COTP.,
Kadenpa «O61e06pa3oBaTeILHbIX THCHMAILIHE

T
Gamunus H.0., dondichocmy, yuenas cmenens (npu nanuyuu), noonucey
YyueHoe 36anue (npu nanuvuu), kageopa;

Pa6ouas nporpamma paspaGorana B cootsercTBEHE ¢ TpeGoparusmu GT'OC BO 1o HalpaBJICHHIO
TIOJITOTOBKH BBHICIIETr0 06pa3oBaHus
03.03.02 «®uzuka»

(k00 u HaumenosaHue HanpasneHus NOO20moeKu (cneyuansHocmu))

‘[Iporpamma paccMoTpeHa Ha 3aceanuy Kadeaphl

«O61meo6pa3oBaTeNbHEIX JUCIHILIHEY

(nazeanue kaghedpei)

IIporokon 3acenanus Ne 1 ot «14» centabps 2021 r.

3asenyrommii xadenpoit: _mpodeccop Corrun A.H. £ ;

(Pamunus U.0., nodnucy) //

COI'/TACOBAHO

3aBenyrommii BeITycKaromei kadenpoit mpodeccop Cokonos A.A. Cz%:
(Pamunua U.0., nodnuce) <

«_17_»_centsa6ps 2021 r.

Oxcnept (peueHsenT):

Poranes P.H., kaun. ¢us.-mar. nayk, HUL] «KypuaToBckumii HHCTUTYT» - UDBD, cHe

(®.H.0., yuenas cmenenv, yuenoe 36anue, mecmo pabomoi, A0NACHOCMY; echu mexcm PeyeH3uu He nPUKIAObIBAemcs —
noonucs sxcnepma (peyensenma), PEHHan no mecmy pabomoi)




OraBJienune

1 Mecto ancumnnuHbl B CTPYKTYPE OTNTONT .......oiiiiieieece e e 4
2 MecTto gucumnnmHbl B CTPYKTYPE ONMONM .....ooiiicicece et 4
3 MnaHupyemblie pedynbTaTbl OOYHEHUS MO OUCLINMIINHE ...c..oveveiierieeieereeeeieiesiesiesiessessessaenens 5
4 OO DBEM OUCLIMTIIIMHDBI «.vvveeeiieteeieeseeteieeseetteeeesseatesssssasseaessasseseessasssesesassesesssssessessasssesessssbesessssseensesans 6
5. COOEPIKAHNE OUCLINMIIMHDBL .. .c.veviitieiteteesiesieteseessestesseasaeseessessessessessessessessassesseessessessessessessessennens 7
6 lNNepeyeHb y4ebHO-MeTOANYECKOro obecnedeHmst NO OUCUMMIINHE ........cccvververeerieniesieniennens 9
7 ®oHAbI OLEHOYHBIX CPEACTB MO OUCLIMIIIIMHE ...oviieiiieteesiesiesiesiestessessessaeseessessessessessessessessansens 9
8 PECYPCHOE OBECTIEUEHME ........eeeveeiecie ittt ettt et e s aaeste e esbe e teaneesneenes 10
MpunoxeHne K paboden NPOrPAMME ANCLUMIINHDI ......c.eiueiueeieieesieeeeseesseesiesseesseeeesseessesseens 13



1 Mecro mucunmiune B crpykrype OITOIT

Juctumimna «Ontuka» uMeeT Hedbl chopMUpOBaTh y oOydarommxcs mpodeccuoHamb-
Hyto OIIK-1 komnerenuuto B coorserctBuu ¢ TpedboBanusimu ®@I'OC BO no HanpaBieHHUIO MOATO-
toBkH OakanaBpoB 03.03.02 «®dwuzukay» ¢ y4eToM HaNpaBIECHHOCTH OaKaJTaBPCKON MpPOrpaMMbl —
«MemunuHCKast GU3NKaY.

Lenbro AMCUMILINHBI SBISETCS M3y4YEHUE MPUEMOB pellleHus (pU3ndeckux mpodiieM U CB-
3aHHBIX C HUMU YPaBHCHUI B 00beMe, HeOOXOIUMOM JJIsi MPUMEHEHUS! TTOTYYCHHBIX HABBIKOB MIPH
M3YYEHHUHU JPYTUX KypcoB (PU3UKU U MPAKTUKH, Hanpumep, «Du3nka aTOMHOTO siipa U dJeMeHTap-
HBIX YacTHI, «KBaHTOBas Teopus», « Du3nuecKkrue OCHOBBI HCIIOIH30BAHUS JTa3€POB B METUIIUHEY
U «JleTeKTOpbl N3ITyUYCHUI.

[Tpu peanuszanuu 3TOH LeIU IpeayCMaTpUBACTCS PELICHNE CISAYIONINX 3a/1a4:

N3yunTs:

® OCHOBHbIE TEOPETUYECKHE IOHATHUS, UCIIOIb3yEMbIE B 3TOM paszeine Gpusmky,

® C1I0COOBI 3aITUCH OCHOBHBIX (PM3UYECKUX 3aKOHOB OITHKM C TOMOIIbI0 auddepeHInaibHbIX
YpaBHEHUH;

® OCHOBBI F€OMETPUYECKON ONTUKH;

® OCHOBBI BOJTHOBOH OIITHKH;

® sBiIeHUS HHTEp(EpPeHINN U TUPPAKIUU BOJH;

® MCIIEPCUOHHAs TEOPUS B OIITHKE;

® [IPUIJIO’KEHUE JIOPEHLI-IPe0OPa30BaHuil B ONTUKE,

OBnazneTh:

® IpreMaMH IOJy4YeHHsI BOJTHOBOTrO JIuddepeHnalIbHOr0 ypaBHEHUs [Isl CBETa B BaKyyme M pe-
meHue 3tux JAY;

® MECTOOAMHM PCIUICHUS (1)I/I3I/I‘-ICCKI/IX 3aaa4, CBCACHHBIX K HpI/I6J'II/DKeHI/I$IM FCOMeTqueCKOﬁ OIITUKH,

® COCTaBJICHMEM U BBIUMCJIEHHEM PE3YJbTUPYIOLUINX BOJIH, €CJIM CYLIECTBYET sIBIIEHUE UHTEpde-
peHLUN;

® yCIIOBUA ITU(paKINu CBETA; OCHOBAMU MPOSBIICHUS TOTO SBJICHHUS;

® HaBbIKAMU CaMOCTOSATEIIbHOI'O er'Iy'6J'IeHI/I}I MOJIYYCHHBIX 3HaHHUI C HCIOJb30BaHHUEM Pa3INYHBIX
NCTOYHHKOB,

ObnacTsaMu popecCUOHANBHON AEATEIbHOCTH B paMKax M3y4yaeMoOW AMCLUMITIMHBI (MOIYJIS)
SIBIISTIOTCSL:

- aTOMHas MPOMBIIUICHHOCTh. B chepe obecneuenus sKkM3HEHHOTO IIUKJIIA: UCCIIEIOBAaHUE,
MPOEKTUPOBAaHHE M pPa3padoTKa COBPEMEHHOTO YHHKAIBHOTO OO0OpYJIOBaHUS, MPOU3BOJICTBO,
HaJajJKa, SKCIUTyaTaIus; 000py0BaHUE YCKOPUTEIBHBIX KOMITJIEKCOB KaK MEIMITMHCKOTO Ha3HaYe-
HUS, TaK ¥ UCIOIB3yEeMbIX UIsl POBEACHUS MCCIeIOBAaHUN B 001acT (PU3HKU BBICOKUX DHEPTHUH;
(u3UYeCKre YCTAaHOBKH, B TOM YHCJIe, MEIUIIMHCKOTO Ha3HAYCHUS 751 oOecrieueHus Y PeKTuBHO-
ro u 6€30MMacHOT0 Pa3BUTHsI ATOMHOW OTPACIIH;

- CKBO3HBIE BHUIBI MPOGHECCHOHATHHOW NESITEIbHOCTH B MPOMBINIIEHHOCTH (B cdepax
MIPOBEJICHUS] HAYYHO-HUCCIIEIOBATENIbCKUX U OMBITHO-KOHCTPYKTOPCKHUX pabOT MO TeMaTHKE OpraHu-
3aIiH, YIPaBIECHUS pe3yJbTaTaMi HAyYHO-HCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PaboT
C LETBI0 MPOU3BOJCTBA COBPEMEHHOTO OOOpYyAOBaHUs, O0OECIEUMBAIONIETO COBEPIICHCTBOBAHUE
SIIEPHO-IHEPTETUIECKUX TEXHOJIOTHH ).

2 MecTo nucuuminHbl B cTpykrype OITOIT
Juctumnnmza «ONTHKa» OTHOCHTCS K OCHOBHOM 4acTH OJI0Ka AUCUUIUIHH, Moaysb "Ob-
IAA ®PU3SNKA" B1.0.11.04



Hucnunnuna npenonaercs B 1V cemectpe |l kypca.
HpI/ICTyHaH K U3YUYCHHUIO OUCHUIIIMHBI «OHTI/IKa», CTYACHT HMMCCT 3HAHUSA W HABBIKH I10

JUCHUITIIIMHAM: «MaTteMaTHIeCKUM aHaJIu3», «JInneiHas aﬂre6pa 1 aHAJIUTUYCCKAA TCOMETPU).

3 [lnanupyemble pe3yJibTaThbl 00yYeHHs MO JUCIUIIHHE

Nuauxkaropsl Ilnanupyemble pe3yJbTaThl
dopMupyemMbie KOMIETEHIINA N
JMOCTH:KEHHsI KOMIIeTeHIu i 00y4eHMsI M0 TUCHUILIHHE
(k00 u Haumenosarue)
(k00 u popmyaruposxa)

OIIK-1. Cnocoben npumenamo
bazosvle 3Hauus 8 obaracmu
@uzuko-mamemamuieckux u
(unu) ecmecmeenHvIX HAYK 8
cghepe ceoeli npogeccuonab-
HOUL OestmenbHOCHU.

OIIK-1.1. CmocobOHOCTB
ITpuMeHSTh MaTeMaTHIECKHUE,
€CTeCTBCHHOHAYYHBIE,
COLIMAIIBHO-)KOHOMHUYECKHUE U
podecCHOHANIbHBIE 3HAHUS IS
pelIeHus Hay4HO-
HCCIEN0BATENLCKUX 3a/1a4.

3HaTh IPUEMBI, HCIIOJIb3yeMbIE
IIPY HHTETPUPOBAHUHU CUCTEMBI
nuddepeHInanbHbIX YpaBHEHUH
(ypaBHeHus MakcBena) ;

pelIaTh CrenuagbHOro BUIa He-
OJHOPOZAHBIEC YPaBHEHUS B 4aCT-
HBIX IPOU3BOJIHBIX BTOPOIO IO-
psIKa;

3HaTh TEXHUKY pabOTHI C TIPe0O-
paszoBanuem JlopeHua; ymeTh
IIPUMCHSTH €ro Ijisd, HallpuMeEp,
o0bsicHeHus siBieHus Jomepa.

OIIK-1.2. [IpumeHsieT cuCTEMBI U
METOABI TEOPETUIECKUX OLIEHOK U
pacyeToB Ul SKCIIEPUMEHTOB Ha
YCKOPUTEIAX, peakTopax u apy-
THUX SIIEPHO-(PU3NYECKUX yCTa-
HOBKax.

3HaTh CBOICTBA TAPMOHUYECKHUX
(yHKIWH, B YaCTHOCTHU, CIIE-
CTBHUSI, CJICYIOIINE U3 UX OCOOCH-
HocTel Ui GU3NUECKUX TPUIIO-
JKCHUH.

3HaTh pU3HYECcKHEe IPUIIOKECHNS,
CIIEYIOLUE U3 33J1a4, PELICHHBIX
B pa3HbIX pazaenax «Ontukmy .

OIIK-1.3. BeIsBnsieT 3aKk0OHOMED-
HOCTH (PU3UYECKUX MPOIIECCOB,
JIeKaIIUX B OCHOBE BBIIIOJIHAEMO-
ro (PU3UUECKOT0 SKCIIEPUMEHTA U
npruOOpPOB, UCTIONB3Ys 0a30BbHIE
3HAHUSA

YMeTh chopMyIHpyeT KOHKPET-
HYI0 (PU3UYECKYIO 3a]1auy, BbI-

OpaTh METOJI peai3alluy dKCIie-
pHMEHTA IS TIOJIYYEHHST KOHKY-
PEHTHOCIIOCOOHBIX PE3yJIbTATOB

Bnanets MeTOTMKAMH HUCIIOJIB30-
BaHHUS HOBEHUIINX JOCTHKECHUH
(hM3HUKH B HAYyYHO-
MCCJIC/IOBATENILCKON paboTe

OIIK-1.4. [IpuaumMaeT y4yactue B
MIPOBEJCHUH IKCIIEPUMEHTOB U
CTEH/IOBBIX HCTIBITAHUAX JKCIIE-
PUMEHTaIBHBIX MOJIENEH, HCITONb-
3ysl pa3jIM4YHble METOAUKH (HU3H-
YeCKUX U3MEPEHUH, POU3BOJUT
00paboTKy, aHAIK3 U (pU3nUe-
CKYIO UHTEPIIPETALUIO MTOTy4YEH-
HBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX

YMeTh BRIOHpATh TEXHUUECKUE
CpeacTBa, FOTOBUTH 000PYI0Ba-
HHE, padoTaTh Ha IKCIIEPHMEH-
TaJIbHBIX (PU3HUECKHUX YCTAHOBKAX

YMeTb npousBecTd 06padoTKy U
aHaJM3 MoJTydyaeMoil hpuzndeckoi
WH(POPMAIIUH C TIOMOIIBIO COBPE-
MEHHBIX HH()OPMAIIMOHHBIX TEX-
HOJIOTUH

YMeTb NpOBOJIUTH aHATIU3 U
00001IIeHIE HAYIHBIX JTAHHBIX B
COOTBETCTBHHU C 3aJ]a4aMH HCCIIe-
JIOBaHUS U ONPEIEISITh HalpaBJe-
HUSA JAIbHEUIINX UCCIIEI0OBAHUN U
pa3paboTtok. [IpoBOIUT OIEHKY
MOJYYEHHBIX Ha MPAKTUKE pe-
3yJIbTaTOB, CPABHEHUE TEOPETHYE-




CKHX U NPAKTHUYCCKHUX UTOT'OB

OIIK-1.5. [Ty6nuuHo n3naraet
TEOPETHUIECKHE U MPAKTHIECKHE
paszenbl y4eOHbIX TUCIUTUINH
OakanmaBpuaTa B 001acTH Pu3UKH
1 pYKOBOJUTH HAYyYHO-
UCCIIEI0BATENbCKON paboTOM CTy-
JICHTOB, 00YYaIOIIMXCS 110 MPO-
rpamme OakaaBprara B 00JaCTH
bM3uKH

YMeTh METOIUUECKH TPAMOTHO
CTPOUTH IJIAHBI TI0 YCBOCHHUIO
JICKIIMOHHBIX M MPAKTHUECKHX
3aHsTHi 110 pasaenam «ONTHKNY;
HCIIOJIb30BaTh COBPEMEHHBIC TEX-
HOJIOTHH OOYYECHHUS ¥ OpraHu3a-
1K Y4eOHOTO Tporiecca; myo-
JIMYHO U3JIaraTh TEOPETUICCKUE U
npakTHYecKue pazaens «OnTu-
KW»; CTYJCHTHI JOJDKHBI OpraHu-
30BBIBATH CBOKO YUCOHYIO M CaMO-
CTOSITENILHYIO ICSITEIbHOCTD, YUH-
TBIBasl HHIHUBHyaIbHBIC OCOOCH-
HOCTH 00yYarONuXCs

Bnagers MmeTomamu, o6pa3oBa-
TEJILHBIMU TEXHOJIOTHSIMHU
HaBBIKAMU MTPOBEICHUS YIECOHBIX
JICKIIMOHHBIX M MPAKTHUECKIX
3aHATHIA; TPUHIMIIAMH TTOCTPOE-
HUS IUIaHa 3aHITUH, 0TOOPa
y4eOHOro MaTepuaa, CriocooamMu
OpraHu3alii CaMOCTOSTEILHON
y4eOHOMU JESTEIbHOCTH.

4 O0beM THCHUILIHHBI
OO0BeM JUCIUILIMHEL COCTABIACT 4 3aUeTHhIC eUHUIIBL, Bcero 144 akaneMudeckux Jaca.




5. Coepskanme IUCHUNITHHBI
o4Has dpopma o0yuenust

HaumeHoBaHue pa3iesioB U TeM
JUCIHHUILINHDI

Pa3gen 1. Beenenue.
Pa3nen 2. 'eomerpuyeckas ONTHKA.

Pa3nen 3. Untepdepenius cBeTOBBIX BOJH.
Paspean 4. Ilpunnun ['oiirenca — @OpenHens
Paszpen S. ®ynkuuu ['puna..

Pazpnean 6. Ilonspusanus ceera.

Pa3znen 7. OnTudeckue sSBJICHUS HA TPaHUIS
pa3zela U30TPOIHBIX JIUIJICKTPUKOB.

Pasnean 8. [[BoitHoe myuernpenomMiIeHue CBe-
Ta.

Paznen 9. UnTepdepeHius nospu30BaHHbIX
BOJIH.

Pasnen 10. Ssenue Homepa,
- [IpomexxyTouHast arTecTalus:
- DJK3aMeH

HTroro nmo JUCHUIIJINHE

€pCUCHb BUA0B YUYCOHBIX 3aHﬂTHﬁ TOYHSACTCA B COOTBECTCTBHUU C YUCOHBIM ITJIAHOM.
n yueb y yueb

Bcero
(axa-
aeM.

Yachl)

12
10

12

10

272

112

B TOM 4YHCIJIC:

KonraktHas pabora (pabora BO B3aMMOIENCTBUM C IIPENOIaBaTe- CamocrosiTeb-
nem)* Hasi paboTa
Jlek- [MpakTHrue- JIaGopatop- KPIT" Bce- | OOywaromerocs
12001 CKHE HBIE ro
(cemunap- 3aHATHS
CKHUE)
3aHATHS
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

2 Yackl Ha IPOMEXKYTOUHYIO aTTECTaIMIO (3a4eT, AuddhepeHIMpOBaHHBIH 3aUeT, SK3aMeH M JIp.) YKa3hIBalOTCS B CITydae BbIISICHUs UX B y4eOHOM IMIaHe.
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*KPII - wacel konmaxmuoti pabomei Ha Kypcosyio pabomy (npoekm) no ducyuniune. 9acel omHOCAMCA K 8HeayOUMOPHOL KOHMAKMHOL pAbome, GbINOTHAIOMCA BHE PACHUCAHUSA Y4eOHbIX 3AHAMUL N0
oucyuniuHe. Yrazoleaomcest, eciu npedycmMompensl Y4eOHbIM HAAHOM.

Coaeprxkanue TUCHUIINHBI
Tema 1. OcHOBHBIE pa3eibl COBPEMEHHOM ONTHKH M pellaeMble 3a7aui B UX pamkax. Kiaccudeckas snekrpoMarnutHas Teopusi ceta. Kimaccuduka-
nus BosH. IIkana a7neKTpoMarHuTHBIX BOJIH. MICTOYHMKYM CBeTa, X XapakTepHUCTUKH. HepocTaTku KiaacCH4YeCKO# 2J€KTPOMarHUTHOM TEOpHUU. DJeK-
TPOMarHUTHasi TEOpUS paclpoCTpaHEHUs cBeTa. Y paBHeHUs MakcBeiia. BonHoBoe ypaBHeHue. beryuue anexkTpoMaraHuTHbele BosHbL. CKOpPOCTh CBe-
Ta. [InoTHOCTB 3HEpruyM U UMILyJbCa dJEKTPOMAarHUTHBIX BOJIH. Bexkrtop YmoBa-IlolinTuHra. MHTEHCMBHOCTD cBeTa. BONHOBBIEC My4KH M BOJIHOBBIC Ia-
KEThI
Tema 2. ['eomerpuueckas ontuka. [Ipuninun depma. @opmyiia chepruueckoi JTUH3BL.
Tema 3. NuTepdepennns ceToBix BoH. CriocoObl HabmoaeHus nHTepdepennnn ceeta. Kompia HerotoHa.

Tema 4. [Tpunnun ['toiirenca — ®penens. 3oub1 Openensi.

Tema 5. [Ipumepsl, WUTIOCTPUPYIOLIKE AITOPUTM NocTpoeHus GyHKIuK [ 'prHa, OCHOBHBIE MPUHIIMIIBI €€ TOCTPOEHUsI. YacTHbIE pellleH s, HaliICHHbIE
¢ nomo1bio GyHkmu ['puHa, U UX cBsI3b ¢ NpUHIUIOM [folirenca — Ppenens

Tema 6. [lonspuszauus cera. JIunelnas, LUPKyJsIpHas U SJUIMIITHYECKAs Moyisspu3anus cBeta. CxeMaTHUeCKue JuarpaMMbl, OMHUCHIBAIOLINE COCTOS-
Hus nonspusanuu. [lonsgpuzaius eCTECTBEHHOIO CBETA.

Tema 7. OnTryeckue sIBJIEHUS HAa FPaHULE pa3jieia U30TPOMHbIX AU3IeKTpUKoB. @opmynsl Openens. [longpuzanus oTpakeHHON U MPOIIEIIIEeH BOJIH.
VYrou bprocrepa. SIBiieHKE TOTHOTO BHYTPEHHETO OTPAXKEHUS, €70 IPUMEHEHUS.

Tema 8. fIBneHns Ha rpaHulle pa3jena aHU30TPONHBIX cpel. [IBoiHOe JTydenpenomiieHre cBeta. KauecTBEHHBIN aHaIU3 paclipOCTPAHEHHUs CBETA C
nomolIbio noctpoenus ['roirenca. iurepdepennns noispu30BaHHbIX BOJH.

Tema 9. Untepdepennius nonasipuzoBaHHbIX BOJIH. [lonspuzannonHbie IpuOOphl, Y€TBEPTHBOJIHOBBIE U MOJTYBOJHOBBIE IUTaCTUHKU. [Toyuenue u ana-
JIU3 DJUIMITUYECKU NOJIAPU30BAHHOTIO CBETA.

Tema 10. IIpeobpazoBanus Jloperma. Dddext omnepa.



6 IlepeyeHb yueOHO-METOANYECKOT0 OOecieYeHU s MO TUCUMILIHHE

Meroandeckue Matepuaibl 0 JUCHUILIMHE (MOAYII0) U 00pa30BaTeIbHON MpPOrpaMMe B 11e-
JIOM Tpe/ICTaBJIeHbl Ha O(pULIMaIbLHOM caiiTe 0Opa3oBaTenbHON opranu3aiuu (pasaen «CeeaeHus 0o
oOpa3zoBarensHOM opranuzaiumn» — ObpazoBanue — OOpazoBaTeIbHBIC TPOTPAMMBI).

7 ®OHABI OLIEHOYHBIX CPEACTB M0 AMCHHUILINHE

JInst arrecTanuy 00y4JaronuXxcsi HA COOTBETCTBHE MX IEPCOHANBHBIX JOCTHKESHUH MTO3TAITHBIM
TpeOOBaHUAM 00pa30BATEIBHON MPOrpaMMBbl MO TUCIHHMILIMHE pa3paboTaHbl (HOHIBI OLIEHOYHBIX
CPEICTB, TIO3BOJSIOIINE OLCHUTh pPE3yJIbTaThl OOydYeHHsS (3HAHHS, YMEHUS, HAaBBIKH) U
copmupoBanHbIe (POpMHUPYEMBbIE) KOMIIETCHIINH.

Ot QOHIBI BKIIOYAIOT TEOPETUYECKUE BOIMPOCHI, THUIIOBBIE NPAKTHYECKHE 3aaHus,
KOHTPOJIbHBIE paboThI, JOMAIIHUE PabOThI, TECTHI, IPUMEPHBIE TEMbI KYPCOBBIX padoT (IIPOEKTOB)
U KPUTCPUHM WX OLCHUBAHMSA M WHBIC OICHOYHBIC MaTepHalbl, MCIOJIb3yEMbIC NPH MPOBEACHUU
MPOIEeTyp TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MMPOMEXKYTOYHOM aTTECTAINH.

@DoH/IBI OLICHOYHBIX CPEACTB MPEICTABICHBI B IPUIOKEHUH K padoveil mporpaMme.

[Tpu HEOOXOAMMOCTH O0yYaIOIINeCs C OrPaHMYEHHBIMI BO3MOXXHOCTSIMH 370POBbSI U HHBA-
JHIBI 00ECTIEYMBAIOTCS OLICHOYHBIMU MaTepuanamMu B (popmax, aaTHPOBAaHHBIX K OrpPaHUYCHUSIM
UX 3JI0POBbsSI U BOCIIPUATHS MHPOPMALIUH:

s nuy ¢ HapyweHusMu 3penus:

— B TIEYaTHOH (hopMe yBeTHMUEHHBIM MIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ Hapywenuamu ciyxa:

— B TIIGYATHOH (opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

s auy ¢ Hapywenuamu onopHo-08u2amenbHo20 annapama:

— B Ie4atHo# dopme,

— B (hopme AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.



8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHnoeHnasn yuedonas tumepamypa

CusyxuH /[.B. O6muii kypc ¢usuku : YueOHoe nocodue asns By30B B 5 1. T.4 : Onruka / J{. B. Cu-
BYXWH. - 4-¢ m31.,ctep. - M. : ®usmariuT, 2017. - 792¢. : nn. - ISBN 978-5-9221-1735-7.

Mackesuy, A. A. Ontuka: YuebHnoe nocobue / A.A. MackeBuu. - Mocksa : HULl Uadpa-M; Munck
: Hos. 3nanwue, 2012. - 656 c.: un.; . - (Briciiee oopazoBanue). ISBN 978-5-16-005678-4. - Tekcr :
anektpoHubi. // DBC "Znanium.com".- URL: https://znanium.com/catalog/document?id=88182
(mata obpamenus: 08.04.2021) . Pesxum nocTyna: orpaHUuEHHBIH MO JOTUHY U MAPOITI0

Kann, K. b. Kypc obmett ¢pnsuxn: Yaeonoe nocodue / K.b. Kann. - Mocksa : KYPC: HUI[ NH-
®PA-M, 2018. - 360 c. - ISBN 978-5-16-100593-4. - Tekct : anexrponssiid. // 9bC "Znanium.com".
- URL: http://znanium.com/catalog/product/956758 (mnara obpamenus: 09.04.2021). Pexxum gocty-
Ma: OrPAaHUYCHHBIN 110 JIOTHHY U TAPOJIIO

Hononnumensnan yuedonan numepamypa

Kymuxkos, A.B. JlabopaTopHsie paboTsl o obmelt ¢pusuke: Ontuka / A. B. Kynukos, B. A. Ilerpos.
- Owman "lIporBuno". Kadenpa MaTemMaTnku U eCTECTBEHHBIX HayK. - JlyOHa : Mex-IyHapoTHBIN
YHHUBEPCUTET NPUPOIBL, 001ecTBa 1 yenoBeka "Jlyona", 2011 . - 48c.: .

KymuxoB A.B., [letpoB B.A. Jlabopatopabie pa0boTsI 1o o01miei pusuke. OnTrka : 3IeKTpOHHOE Me-
toauueckoe nocodue / A.B. Kynukos, B.A. Iletpos. — [IporBuno, 2017. — 48 c. - TekCT : 3J1eKTPOH-
Held. // Beb-caliT ¢ummana «[IpoTBUHO» TOCymapcTBEeHHOTO yHuBepcutera «JlyoHa». — URL:
http://uni-protvino.ru/enter ump.html. Pexxum 1ocTyna orpaHuueHHBIH, 10 JIOTHHY U [APOITIO.

Xagpynsik, B. I'. Kypc ¢dwusuku : yue6. mocobue / B.I'. Xappynsx. — M. : UHOPA-M, 2019. — 400
c. — (Bricmiee obpasoBanue: bakamaspuar). — Www.dx.doi.org/10.12737/762. - ISBN 978-5-16-
100320-6. - Texkcr : anekTponued.  // OBC "Znanium.com". - URL:
https://new.znanium.com/catalog/product/1012431 (nata o6pamenus: 22.04.2021). Pexxum goctyma:
OTpaHUYEHHBIH 110 JIOTUHY B TIAPOIII0

4. Cagenbes, U.B. Kypc oOmeit puszuxu: B 4 1. T. 4. CO0pHUK BONIPOCOB U 3a/1a4 10 o01ei pusuke:
yuebHoe nocodue / M.B. CaBenber; noj o6mr. pea. B.W. CasenseBa. — M.: KHOPVYC, 2009. — 384 c.:
WL

Wponos N.E., 3anaun o odmeit pusuke. — Cnd.: Jlans, 2016.

IHepuoauyeckue n3xaHus

Hayunas snextponnas 6uonnoreka (PYHDB) «eLIBRARY .RUx»: http://elibrary.ru

HaumonansHas saekrponnas 6ubanoreka (HOB): http://H36.pd/

Ba3sl TaHHBIX POCCUICKHX KypHanoB kommnanuu «East Viewy: https://dlib.eastview.com/

Bectark MOCKOBCKOTO TOCYIapCTBEHHOTO 06JacTHOTO yHUBepcuTeTa. Cepus: Ppu3nKa-MareMaTrnka: HayIHBII
)KypHai / Yupenutenb MOCKOBCKHI rocyaapcTBeHHBIM 00nacTHOM yHuBepcuteT [ pem. A.C. byraes. -
Kypnan ocHoBan B 1998 roxy — Caiit xypHana: http://vestnik-mgou.ru/Series/PhysicsMathematics ITomHbie
DJIEKTPOHHBIE BEPCHHU cTaTell KYpHaJla JOCTYIHBI Ha caiiTe Hay4HOU 3JIeKTPOHHONW OMOINOTEKH

«eLIBRARY .RU»: https://elibrary.ru/title about.asp?id=25657
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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 cnektpockonua" ocHoBaH B 1956 r.

e [lepeyeHb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHET»
Inekmponno-oudauoOmeunvle cucmemot u 06a3vl OAHHBIX

9BC «Znanium.comy: http://znanium.com/

OBC «Jlanp»: https://e.lanbook.com/

OBC «Opaiit»: https://biblio-online.ru/

ObC «YHuBepcuterckas oubnuoreka onnaitay»: http://biblioclub.ru/

Hayumnas snekrponnas 6udanoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru
HauunoHanbHasa anekTpoHHas 6ubnuoteka (HIB): http://H36.pd/

ba3bl qanHBIX poccuiickux xKypHanoB kommanun «East View»: https://dlib.eastview.com/

@rooo0op

Hayllele nOUcCKoeéble cucmemol

1. Google Scholar - nouckoBasi cuctemMa no HayyYHoun nuTepatype. BknioyaeT ctaTbn KpynHbIX HayYHbIX
n3aaTenbCcTB, apXxvBbl NPENPUHTOB, Ny6nMkaumm Ha canTax YHMBEPCUTETOB, Hay4HbIX OOLLECTB U Apy-
rMx Hay4HblX opraHusaumn https://scholar.google.ru/

2. SciGuide - HaBuratop no 3apybeXHbIM HayYHbIM 3MEKTPOHHLIM pecypcam OTKpPbITOro JocTyna.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

3. WorldWideScience.org - rinobanbHas HaydHasl MOMCKOBask CHCTEMa, KOTOpasi OCYIIECTBIISIET
HOKMCK MH(OPMALMHK 10 HALIMOHAIBHBIM U MEXKyHAPOJHBIM HAy4YHBIM 0a3aM JaHHBIX U IOpPTa-
nam. http://worldwidescience.org/

4. Math-Net.Ru - coBpemeHHass HHPOPMALMOHHAS CUCTEMa, HPEIOCTABISAIONIAS POCCHHCKIM U
3apyOe)KHBIM MaTeMaTHKaM Pa3IM4YHbIe BO3MOXXHOCTH TOKMCKa MH(POPMAIMU O MaTeMaThye-
ckoit xu3nu B Poccun — http://www.mathnet.ru/

5. ArXiv.org - Hay4YyHO-IIOMCKOBas CHUCTEMa, CICHUAIU3UPYETCS] B 00JACTSAX: KOMITBIOTCPHBIX
HayK, acTpodusuku, pu3nku, MaTeMaTHKH, KBAHTOBO# Ouostoruu. hitp://arxiv.org/

Ilpogpeccuonanwvnuie pecypcol cemu «HMnumepnemy
1. denepanbnas nHDOpMaIoHHas cucteMa «EqiHOe OKHO JTocTyna K WH(POPMAIMOHHBIM Pecyp-
cam»: http://window.edu.ru/
Oo6pa3oBarenbHbIi MaTemMaTuueckuii cait EXPonenta.ru: http://exponenta.ru/default.asp
Maremaruueckuii caiit Math.ru: http://math.ru/lib/
4. Caiitr PAH UncTuTyT BhruncnurensHoit Matematuku: http://www.inm.ras.ru/

no

w

e Jlepeyenb HH(POPMALNMOHHBIX TEXHOJOIHH, HMCNOJIb3YyEeMBbIX IIPH OCYLIECTBJICHHHU
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoOe obecneyennue,
HH(OPMALOHHBbIE CIIPABOYHbIE CHCTEMBI

[TpoBeneHne NPaKTUUECKUX 3aHATUH 1O AUCLUUIUIMHE MPEANOIaraeTcsl NCI0JIb30BAHUE CIIe-
UATU3UPOBAHHBIX ayIUTOPUHN, OCHALICHHBIX IEPCOHATBHBIMU KOMIIbIOTEpAMH, 00BEIUHEHHBIMH B
JIOKAJIbHYIO CeTh M MMEIOLIHX JIOCTYI K pecypcam riodanbHoi cetu MHTepHeT.

JIns1 BBIMIOSTHEHUS 3aIaHA CaMOCTOSTETLHON TOJITOTOBKU 00ydJaroruecs 00eCcIeuynBaroTCs
JUTEPATypoOil, a TaKkKe B ONPEACIEHHOM IMOPAIAKE MOTYT MOJYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEepHETA.

Jucuumirza obecrieyeHa HeOOXOMMBIM POTrPaAMMHBIM 00eCIieYeHHUEM, KOTOPOE HAXOIHUT-
cst B cBoboaHOM noctyne (mporpammbl OpenOffice, MAXIMA cBoGoiHas JTUIICH3HS, KO JOCTYTa
He TpeOyercs).

B ¢unmnane «IIpoTBuHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay co3aHbl yCIOBUS AN
o0y4yeHMs oA C OrpaHUYEHHBIMH BO3MOYKHOCTSIMM: MCIIOJIB30BaHME CHElMalIbHBIX 00pa3oBa-
TEJIbHBIX MPOTPaMM U METOJ0B 00y4YeHHMsI, CEIHATbHBIX YYEOHUKOB, yUeOHBIX MOCOOUN 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
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://worldwidescience.org/
http://worldwidescience.org/
http://www.mathnet.ru/
http://www.mathnet.ru/
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/

TUYECKUX MATepUAIOB, CHELUATIbHBIX TEXHUUECKUX CPEICTB 00Y4YEHUsI KOJUIEKTUBHOIO U MHIUBU-
JyaabHOTO TIOJIb30BaHUs, MPEIOCTABICHNE YCIYT acCHCTEHTa (TIOMOIIHHUKA), OKa3bIBAIOIIUM 00Y-
YAIOLUMCs HEOOXO0AUMYIO TEXHUUYECKYIO ITOMOILb, 00eCIIeYeHUEe JOCTYTa B 3[JaHUsl OpraHU3aLIH.

NmeeTcst yHuBepCcallbHOE CPEACTBO /IS IOIbEMA U NTEPEMELLIEHUS] MHBAIUIHBIX KOJICOK —
na”ayc-margopma CKIaaHOM.

Kommnbrotepnsie kiaccbl 000py1oBaHbl cTonaMu uist uHBanuaoB ¢ JILI, Taxke 31eck 060-
pynoBaHel paboune Mecta ansd gun ¢ OB3: ycTaHOBiEHBl cHeLMalIbHBI MPOrpaMMHO-
TEXHOJIOTUYECKUN KOMILIEKC MO3BOJISIONIMKA padOTaTh HA HUX CTYJEHTaM C HapyIIEHHEM OIOPHO-
JBUTaTeJIbHOIO anmapara, ciaboBUISAILUM U caadocabimanuM. VIMEroTcst rapHUTYpbl KOMITAKTHBIE,
OecripoBOIHAs KJIaBHaTypa C OOJIBIIMMM KHOMKaMH, OECIpPOBOJHON KOMIIBIOTEPHBIN JIKOCTHK C
JBYMsl BBIHOCHBIMH KHOINKaMHM, OECIpOBOAHOM pecupBep, OeCHpoBOAHAs BBIHOCHAs  OOJbILAs
KHOIIKa, IOPTaTUBHOE YCTPONUCTBO /IJIs1 YTEHUS IIEYaTHBIX MaTEpUAJIOB.

CriennanpHble y4eOHUKY, yueOHbIe TOCOOUS U TUAAKTUYECKHE MaTepHrallbl, B TOM YUCIIE B
¢dopmare neyaTHbIX MaTepraioB (KpynHbIN mpudT wim ayauodaiiier) umerorcs B ObC, Ha koTo-
pble nmoanuca Quiauai.

Hanuune Ha caiite cipaBoYHON WH(POPMALIMK O PacTIMCAaHUH YIE€OHBIX 3aHATHI B aJallTHPO-
BaHHOHU (hopMe IOCTYNHOM JUIsi 00Y4arOLMXCsl C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbSI, SB-
JISIOLUXCA CIETBIMU WM CIIa00BUIAIIUMHU.

e OnucaHHe MATEPHATbHO-TEXHUYECKOH 0a3bl
Komnrerorepusiit knace (15 1K) (o6opynoBanue B COOCTBEHHOCTH).

OOyuatomiyiecss U3 YMCIIa WHBAIKUIOB M JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS
MOTYT HUCIOJIb30BaTh CIEUAIN3UPOBAHHOE IPOrPaMMHOE U MaTepUalIbHO-TEXHUYECKOoe olecreye-
HUE:

— oOyuaromuecs: ¢ HapyIIEeHUsIMH OITOPHO-ABUIaTEeIbLHOIO anmnapaTa npu He00X0AUMOCTH MO-
TYT WCIIOJIb30BaTh AaJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHAIbHO O00pYIOBaHHBIC
JOKOMCTUKH, YBETMUYCHHbIE BHIHOCHBIE KHOIKHU, KJIIAaBUATYPhl C OOJIBIINMH KJIABUIIIAMHU.

— oOyuarommecsi ¢ OTpPaHWYCHHUSMH IO 3PEHUI0 MOTYT HPOCTYIIAaTh JOCTYIHBIN ayauomare-
pHaj WM NpOYUTaTh TEKCTHI, YBEIMYUB IIPU(T HA SKpaHE MOHUTOpA KOMIbloTepa. Peko-
MEHJTyeTCsl UCTIOIb30BaTh KPaHHYIO JIYIy U JAPYTHe BU3yaJbHBIC BCIIOMOTATEIbHBIE CPEJI-
CTBa, 4TOOBI U3MEHUTH MIPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3AIUIO C PEYbIO
U T.J., IPOTPaMMbI SKPAaHHOTO JOCTyNa (CKPHHPHUIEPHI sl IIPOUYTSHUSI TEKCTOBOW MH(OP-
MallMM Yepe3 CHUHTE3UPOBAHHYIO pedb) W/WIM BKIIOUUTH (PYHKIHMIO «IKPAHHOTO AMKTOPa»
Ha MepCOHAILHOM KOMITIbIOTEpE C onepannoHHoi cucremort Windows 7, 8, 10.

— oOyuaromuecss C OTrpaHMYEHMSIMH IO CIyXy MOTYT BOCHOJIB30BAaTbCS KOMIIBIOTEPHOMH
ayIMOTapHUTYPOH TPH TPOCITYIIMBAaHUKA HEOOXOTUMON MH(OpMAIK W MOPTATHBHON WH-
nykunoHHO# cuctemoit cepun «ACTOK».

[Tpu HEOOXOAMMOCTH OOy4YaIOIIHeECs C OrPaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI U HHBA-
Tl 00€CIIeunBaOTCS EYATHBIMU M (MJIM) 2JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu (o0pa-
30BaTelbHas MporpamMma, yueOHble mocodus u 1ip.) B GopMax, aJanTHPOBAHHBIX K OTPaHUYEHUSIM
UX 3JI0POBbsI U BOCIIPUATUS UHPOPMALIUU:

JUist U1 ¢ HapyIICHUSIMH 3PEHHS:

— B IIEYaTHOHM opMe yBETUUYEHHBIM IIPHU(PTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme aynuodaiina.

Jns i ¢ HapylIeHHUsIMH cltyXa:

— B IIEYaTHOH (opme,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

Jlnist a1 ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:

— B TeyaTHou opwme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

— B (popme ayauodaiina.
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IIpunoxkenne x pabouelt mporpamme TUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbTare ocBocHHS AUCIHUILTUHBI « ONITHKA)» MPOTPaMMbI OaKaIaBpOB 110 HATIPABICHUIO
noarotoBku 03.03.02 «dwusuka» ¢ ydeToM HampaBICHHOCTH OaKalaBpCKOM mporpammbl — «Memu-
IUHCKAs (DU3HMKA» BBITYCKHUK JODKEH 001a/1aTh CICTYOIIMMHA KOMITETECHITHSIMHU:

Komnerenmuss OIIK-1 - CrnocoOeH mnpuMeHsITh 0a30Bble 3HAHHS B 00JIaCTH (PU3HKO-
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAayK B cepe cBOeH MpodeCCHOHATBHON ACSITCIIbHOCTH.

K00 U hopMynupoera KomnemeHyuu

Onucanue nokasareje u KpPpUTEPUEB ONCHUBAHUA KOMl'[eTeHIII/Iﬁ, a TAKIKE IIKAJI
OLlCHUBaHUsA

Komnerennusi OIIK-1 - Cnoco6eH npuMeHsiTb 6a30Bble 3HAHUS B 00J1aCTH (PU3UKO-
MaTeMATH4eCKHX U (MJIH) eCTeCTBEHHBIX HAYK B c(epe cBoell NpodecCHOHATBHOM /eATeb-

HOCTHU.
MHINKATOP JIO KPUTEPUU OLIEHUBAHUA
) PE3YJBbTATA OBYYEHUA
CTIGKEH NS 10 NPaKTUKe
KOMIIETEHIIUA
1 IIKAJIA oneHuBaHus
(kKo 1 HAMEHOBAHUE)
Y noBnerBopu-
TEJILHO 3HAeT
Jemonctpupyer
TEOPETUIECKUE
cBOOOIHOE u
U METOJO0JIOTH-
YBEpEHHOE 3Ha-
He 3Haer wnm | yeckne OCHOBBI | XOpOIIO 3HAET
HUE O B3aWMO-
3HaeT cnabo | 6a30BBIX U He- | B3aUMOCBSI3U
CBSI3U TEOPETHU-
TEOPETUYECKHE | KOTOPBIX  CIle- | TEOPETHICCKHUX
YECKUX M METO-
OIIK-1.1. [Ipumensier ma- U METOAOJNOTU- | UHAJbHBIX pa3- | U METOJO0JIOTHU-
JIOJIOTHYECKUX
TeMaTHYEeCKUE, €CTECTBEH- YECKHUE OCHOBHI | JICJIOB Kypca | HecKuxX — OCHOB | ' ' ' nea
HOHAy4YHBIE, COIMAIBHO- 0a30BBIX M He- | «OnTmkay, Mo- | Kypca «OmnTH- yp
«Onruka», Mo-
9KOHOMHYECKHE U IPO- KOTOPBIX ~ CIIe- | JKeT mpeyio- | Kay, MOXeET
OtcyTcTBUE JKET
(deccHoHANbHBIE ~ 3HAHUA OUANBHBIX pa3- | )KUTh  OTAENb- | MPEUIOKUTH
3HAHUS MIPEJIOKUTh
IJIsl  pelIeHHus]  Hay4YHO- JIEJIOB  Kypca | Hble  MPUMEPHI | MPUMEPHI HX | o6 uX He
HCCIIEeIOBATENIbCKIX 3a]1a4. «OmnTtukay. nux WCIOJIb30BaHUS
I0JIb30BAHUS
WCIIONIb30BaHUsl | B pa3HbIX 0Oma-
IpU  peUICHUU
Jonyckaer npu CTAX PHU3UKH. N
KOHKPETHOM
MHOKECTBEH- pemienuu 3agau | Jlomyckaetr oT- o
busnyeckoii
HbIE rpyosie | mpodeccuo- JIeTIbHbIE HErpy- saaun
OINNOKH. HaJIbHOW  Jies- | Oble OMIHMOKH. ’
TEJILHOCTH.
He nomyckaer
Honyckaer p0-
OIIUOOK.
CTaTOYHO CEepb-
€3HBIC OLIHOKH.
He 3maer umu | YnosnerBopu- Xopomo 3HaeT | JleMoHCTpupyeT
3HaeT  cnabo | TeIbHO 3HAET cnoco0sl  TpH- | CBOOOJHOE |
OIIK-1.2. TlpumeHnser cu- CrocoObl  WC- | TpPUMEPBI  WC- | MEHEHHsI Teope- | YBepeHHOe 3Ha-
CTEMBI U METOIbI TEOPETH- TI0JTb30BAHHUS MTOJIb30BAHUS THYECKUX M Ma- | HU€  CIIOCOOOB
HECKHX OLCHOK M Pacderos | o o . | TEOPETHICCKNX | TCOPETHHUECKUX | TEMATHMCCKUX MIPUMEHECHHUS
Ul OKCTIEpUMEHTOB  Ha 3Hagm OCHOB  Kypca | MPEICTaBICHUHA | MOJENeH, MOJy- | TEOPETUIECKUX
YCKOPHTEJISIX, PeaKTopax U «Omnrtukay, OTHIEIBHBIX pa3- | YeHHbIX B paM- | © MaTeMaTu4e-
TPYTHX SIIEPHO- pelIeHNH KOH- | JEJOB Kypca | kax Kypca «On- | CKuX MoJenei
(hU3NIECKUX YCTAaHOBOK. KpeTHBIX  (u- | «OnTuka» Ui | THKa»; HWHTEP- | OCHOBAaHHBIX Ha
3UYECKHUX W | peuieHus 3ajad | mpeTtanuu  pe- | uHPOpPMAIUH,
CMEXKHBIX  3a- | mpodeccuo- 3yJbTaTOB B | MOJTYy4YEeHHOU
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Jau. HaJIBHOW  Jies- | OTAENbHO B3s- | IPU  HU3YYCHUU
Homyckaer TEJIbHOCTH. TOH obnactu | kypca «OnTH-
MHOKECTBEH- Jonyckaer no- | ¢usuku U | Kay; IJIaHUPO-
HBle  TpyOble | CTAaTOYHO Cepb- | CMEXKHBIX JUC- | BaHWE pPaboOT B
OLIHMOKH. e3Hble OIMOKU. | UUIUIMHAX, HO | mpodeccuo-

JOIMYyCKaeT OT-
JCJIIbHBIC HEC-
TOYHOCTH.

HAJIBHOU cdepe
JESATETTbHOCTH H
rpaMoOTHAs WH-

Jomyckaer oT- | TeprnpeTanus

JIETbHBIE HETPY- | MOJIy9IEHHBIX

Opble OmmOKH. pe3yIBTAaTOB.
He nomyckaer
OLINOOK.

[Ipu GannpHO-PEHTHUHIOBON CHUCTEME BCE 3HAHUS, YMEHHUS U HAaBBIKH, IPUOOpETaeMble CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUTUINHBI, OIECHUBAIOTCS B OalIax.

Onenka kayecTBa pabOThl B PEHTHHTOBOI crcTeMe SBJISETCS] HAKOMUTEIBHOW U UCIOIb3Y-
€TCsl JJIS OLIEHUBAHUSI CUCTEMHOM pabOThI CTYICHTOB B TEUEHUE BCETO MEPHOJIa OOYUCHHUSI.

[To utoram paboThl B ceMecTpe CTYJAEHT MOXET MOIy4uTh MakcuManbHo 70 OamnoB. MToro-
Bol (hopmoit koHTpoust B IV cemecTpe siBisiercst sk3ameH. Ha 3k3aMeHe CTyJIeHT MOKET HaOpaTh
MakcumMaibHO 30 GaoB.

B teuenue lll cemectpa cTyneHT MoxeT 3apaboTarh Oajuibl 3a CIEAYIOIKE BUAbI paboT:

No Bug pabotsl CymmMma GauioB

1 AyuTopHBIE 3aHATHS (TIOCEIICHUE) 17

2 Pabota Ha NpakTUUYECKUX 3aHITHUIX 13

3 Craua qoManiHel KOHTposapHO# paboTsl (ITP-2.1) 18

4 Cnava nomanineil KOHTposibHOM padoTsl ([1P-2.2) 22

5 OK3AMEH 30
Hroro: 100

Ecnmu Kk MOMEHTY OKOHYaHUS ceMecTpa CTyJeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIY-
YaeT JIOMYCK K SK3aMEHY.

Ecnu cTyieHT K MOMEHTY OKOHYaHUs ceMecTpa HabupaeT ot 61 1o 70 GaoB, TO OH MOKET
MOJYYUTh aBTOMATHYECKYIO0 OLEHKY «yIOBJIETBOPUTEIBbHOY. [Ipn yKemaHWu MOBBICUTH CBOIO OLICH-
Ky, CTyJICHT UMEET MPAaBO OTKA3aThCS OT aBTOMATUYECKOM OIICHKH U C/IaTh SK3aMEH.

Ecnu cryaeHt He HaOpan MUHUMANBHOTO yncia 6amioB (51 6am), To OH He ToiydyaeT J0-
MyCK K DK3aMeHYy.
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CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0asuIoB 3a ce- Hrtorosas oneHka
MECTP
86-100 OTIu4YHO
71-85 Xopo1io
51-70 Jlomyck K 9K3aMeHy

B TOM YHCIIE:
61-70 | Bo3MOXHOCTB OJTYyYEHUS] aBTOMATHICCKON OIICHKHU «YJIOBICTBOPUTEIHHO
51-60 ToJbKO TONYCK K 9K3aMEHY
0-50 * HeynoBieTBopuTenbHO (CTYICHT HE IONYIIEH K 9K3aMEHY)

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIECTCS B IPOLIECCE BBIIOIHEHMSI TPAKTUYECKUX U
CaMOCTOSITEIIFHBIX PabOT B COOTBETCTBUH C HIKE TIPHUBEACHHBIM TPAPUKOM.

No Ne pazoena N
Cooeporcanue camocmoamenvHoil padomol Tpyooemxocmp

n/n | oucyunauHsl

1 1-5 JlomarHsisi KOHTpOJIbHAs paboTa «I'eomerpuyeckas on- 6
(ITP- tuka. Uatepdepennus ceeta.»» (MHANBUAYATbHOE 3a/a-
2.1) HUE JIJIs1 K&XKIO0TO CTYICHTA)

2 6-10 JlomanrHsst KOHTpoJibHAs padoTta «Jludpakius U moiaspu- 7
(I1P- 3auus cBeTay (MHAUBUAYAIbHOE 3aJaHKe JUIsl KaKJ0To
2.2) CTY/IEHTA)

I'paduk BBITIONHEHUSI CAMOCTOSITENFHBIX PaboT cTyneHTamu B 1V cemectpe

Buner pa- Henenu yuebHoro mporiecca

oot 11234 |5|6 |7 |8|9]|10/11(12(13|14|15]| 16| 17
I1P-2.1 B3 33

I1P-2.2 B3 33

B3 — BrIgaua 3amanus
33 — 3amuTa 3a1aHus

[Tpouenypa oneHUBaHMS PE3yAbTATOB OOyYEHUS WHBAIWIOB M JIMI] C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbsl 1O JMCLUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(pOpMaLUU B
dbopmax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM HX 30POBbS U BOCIIPHUATHS HHPOPMAITHIH:

— B IeyarHoil ¢opme,
— B IEYaTHOH opMe yBeIMUEHHBIM HIpUPTOM,
— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOywaromemycss uHBanuay u nuiy ¢ OB3  mpenocraBnsercs
JOTIOTHUTEIPHOE BpeMs /ISl TIOATOTOBKM OTBETA Ha 3adeTe WIM dK3aMmeHe. Y oOydaromerocs
uHBanuaa u nuna ¢ OB3 uMeercs BO3MOXXHOCTH BbIOOpa (DOPMBI KOHTPOJS HAa MPAKTHYECKHX
3aHATHSX, 3a4€Tax, dK3aMeHaX, MOIXOAIIass KOHKPETHO JUIS HETo.

Ilepeuenv 06s3amenvHbIX 6U008 YUeOHOU pabombl CyOeHma.
nocewjenue 1eKYUOHHbIX 3aHAMULL,

— omeemvl Ha Mmeopemu4ecKue 60NPoCyl Ha NPAKMUYECKUX 3AHAMUSX,

— peuierue NPaKmuyeckux 3a0ay u 3a0aHull Ha NPAKMUYECKUX 3aHAMUSX,

8bINOIHEHUE YCIHBIX COOOWeH Ul

15




HunoBanrionHbie GOpMbI IPOBEACHUS YU€OHBIX 3aHATUI

Konmuectso
Bun yuebnpix Hcnons3yemble THHOBAITMOHHBIE (DOPMBI TIPOBEEHUS
Cemectp . - aKajeM. ya-
3aHATUHN y‘le6HLIX 3aHATUN
COB
v Ipaxtudeckne | OGcysxnenne U pa36op KOHKPETHBIX 33124 HOBBI- 4
3aHATHA LIEHHOM CJIOKHOCTH.
Bcero: 4

IIpouenypa HpoMEKyTOYHOM aTTECTAlUMU IPOXOIUT B cooTBeTcTBMM ¢ «llomoxxkenuem o
0aJIbHO-PEUTUHIOBON CUCTEME OLIEHKH U TEKYIEM KOHTPOJIE YCIIEBAEMOCTH CTYIEHTOBY», a TaKKe

«ITonoxeHreM 0 MPOMEKYTOUHOM aTTECTAllMU» YHUBEpCcHUTETa «/[yOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOW MMCHMIUIMHBI (MOAYJsl) pa3paboTaHa B
OTHOIICHUU PA3HOHO30JIOTHUYECKON yueOHON TpymHmbl 0OYyYAIOIIUXCS, HMEIOIINUX JOKYMEHTAIBHO
MOJITBEPK/ICHHBIC HApYIICHUSI CyXa, 3PCHUs, OIMOPHO-IBUTATEIBHOTO amrmapara, COMaTUYeCKHe
3a00JIeBaHUsI W TOJIAIOIIMECS KOPPEKIIMH HEPBHO-TICHXMYCCKHE HAPYIICHUS WU COYCTAHHBIC
HapyIICHUS.

NNNNNNRPRRRERRRRRRRE
PONMNPOOONOIURAWONPFPOOONIOAWNE

Choucok BOIIPOCOB K IK3aMEHY

OneKTpOMarHuTHbIE BOJIHBI

BonHOBOE ypaBHEHUE 3JIEKTPOMArHUTHON BOJIHBI
[1mockas 35eKTpoMarauTHast BOJHA

Cros4as seKTpoOMarHuTHas BOJHA

DHeprus 3JeKTPOMarHuTHON BOJIHBI

VMITynbC 371€EKTPOMArHUTHOM BOJIHBI

Oddext [Jommepa st 3MEKTPOMArHUTHBIX BOJH.
N3nyuenue nunoss
BonHoBas ontuka
CaeroBas BOJIHA
OneKTpoMarHuTHas BOJIHA Ha TPaHULIE pa3jiena
I'eomeTpryeckas onTuka

Wutepdepeniins cBeTOBBIX BOJIH
KorepenTtHocts
HHTepdepeHInOHHBIE CXEMBI

WnTtepdepenius npu 0TpaKeHUH OT TOHKHUX IIACTHHOK
HnTepdepomerp MaiikenpcoHa

MHorouyueBasi HHTephepeHIrs

Hudpakums cBera
[punnun INoiirenca-Openens

Hudpaxms Openenst Ha KPyTJIOM OTBEPCTUH
Hudpaxus OpeHens Ha MOIYIIIOCKOCTH U SN
Hudpaxus OpayHrodepa Ha KPyriioM OTBEpCTHH
Hudpaxus OpayHrodepa Ha menu

WWWWWWNNNNN
OhwNPOOONOO

JudpakironHas penierka

JudpakroHHas penieTka Kak crieKTpaibHbIA TpUoop
[Monspuszanus ceera: O0IME CBEICHUS O MOISPU3AINN
ITonspuzanus npu oTpaxKeHUH U PETOMIICHUN
[Monstpuzanus npu JBOHHOM Ty4YenpeIoMICHUN
CyTiepno3uIius NoJIIpU30BaHHBIX BOJTH
WHuTepdepeHiiys moyispu30BaHHBIX BOJIH
HckyccTBeHHOE ABOITHOE TyUYenpeioMICHHE
Bpatienue HanpaBiieHUs JIMHEHHOHN NoJIsipU3aliu
B3aumopeiicTBue cBeTa ¢ BEIIECTBOM

Hucnepcus ceera. Knaccuueckas Teopust Jucriepcuu
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36. I'pynmoBas CKOPOCTb

37.  TIlormomeHue cBeTa

38. Paccesnue cBeTa

39.  Usnyuenue Basuiosa-UepeHkosa

Conep:kanue 3K3aMeHAIMOHHOT0 OUJIeTA
1 Bonpoc — pyHnameHTagbHas TeOpHs (3HATh + YMETh)
2 BOIIPOC — MpHUKJIaaHas Teopus (YMETh + BIIAJETh)

[IpakTHueckue 3aga4yu

3anaHusi JoManIHel KOHTPOJIbHOIT padoTs! (ITP-2.1)
3adaua 1. Haiitu 3HaueHre (POKYCHOIO PaCCTOSHUSA, €CIIM PaIUyChl KDUBU3HBI IOBEPXHOCTH JIMH-
3l R1 =10 cm u R2 =100 cM ¢ neHTpamu cooTBeTcTBEHHO B Toukax C1u C2(cxema noka3aHa Ha

¥ pI/ICYHKe). HOKaSaTeJ'IB HpeHOMHCHHﬂ MaTepHana JINH3bI
P 1.33
n=1.00.

' 3aodaua 2. I'padmdyeckuM criocoOOM HAWTH aMILUTATYY pe-
3yJIBTUPYIOIICH BOJHBI IIPU HAJIOKECHHUS CIICAYIONIUX BOJIH:

I P s X

£, = Asinwt; & = Asin(wt +3); &, =Asin(mt—§]: f4=-451n(f'-’t+§]5

3aoaua 3. Pri6a Bunut Connue nox yriom 42° k moepxHocTH Bofbl. Kakosa
HacTodmas BeicoTa ConHIA Hall TOPU30HTOM (B yriax)? IlokasaTenb mpenomiieHus: BOJIbI paBeH
1.33.

3adaua 4. Yepes KIMH ¢ MaJIbIM YIJIOM IIPU BEPLINHE IPOXOAUT CBETOBOM JIyY,
KOTOPBIN NMEPIEHAUKYIISIPEH NTEpEAHEN TPAH! KIIMHA.

I[OKa)KI/ITe, YTO YI'OJI OTKJIOHCHUA JIy4da OT IICPBOHAYAIIBHOT'O

90° .
v HaIpaBJIEHUs] TPUOIU3UTENBHO paBeH } ~ a(n —1). MHoxasa-

TCJIb MIPCIOMIICHUSA MaTCpuajia, U3 KOTOPOro N3roToBJICH KJIWH, pa-
BCH N.

3adaua 5. YcTaHOBKA OCBEIIAETCS MOHOXPOMATUUYECKUM CBE-
TOM, MaJaoIINM 110 HOPMaJIU K MJI0CKON MOBEPXHOCTH JIMH3BI.
Paanyc kpuBu3Hbl 1uH3bI R = 15 M. Habmonenue kosery Horo- R
TOHA BEJIETCS B OTpaKeHHOM cBeTe. Onpenenure JUIMHY BOJHBI A ‘
CBETa, €CJIM PAaCCTOSHUE MEXy BTOPBIM U JIBaJLIaThIM TEMHbI- |
MHU_KousibilaMu HptoToHa paBao | =9 Mm. T

[S]
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3adaua 6. Kaxum nomkeH ObITh BHEITHUN paanyc n3ruda ceeroBoaa R, caenannoro u3 npospad-
HOTO BEIIIECTBA C IMOKa3aTelieM mpejoMieHus N=1.5, 9To0bl mpu AuaMeTpe CBETOBOIa, KOTOPHIH
paBen | = 10 MKkM, CBeT, BOIIEIIINI B CBETOBO/I MEPIIEHIUKY/IAPHO IFIOCKOCTH €r0 MOIMEPEYHOr0
CEUCHUs, PACIPOCTPAHSIICS, HE BBIXOJS Yepe3 OOKOBYIO MOBEPXHOCTHh HAPYKY?

3ananus foMauIHeii KOHTPOIbHOI padoTsl (ITP-2.2)

3adaua I. Ha MbuIbHYIO MJIEHKY MaJlaeT MapajIesIbHbIA My4oK Oesoro cBeTa Mojx yriiom o =
52° . [Ipu xakoii HauMeHbIel TommuHe d TUICHKH OTPaKCHHBIE JIyYH OY/IyT OKpAICHBI B )KEIThIN
user A=600 um. [Tokaszarens mperoMieHus] MbUTHHOM BoJbI n = 1,33.

3adaua 2. MpblnbHas MIIEHKA, PACIIOIOKEHHAs BEPTUKAIbHO, 00pa3yeT KJIMH BCIIEICTBUE CTEKAHUS
KHUIKOCTU. CBET ¢ ATMHOM BOJHBI A = 589 HM najiaeT neprneHauKyJIsIpHO K TOBEPXHOCTH TICHKH.
[Tpu HaGnroaeHnn HHTEP(EPEHIIMOHHBIX MIOJIOC B OTPAKEHHOM CBETE 0Ka3aJI0Ch, YTO PACCTOSTHUE
MEX]Ty TThIO mojocamu paBHo | =2 cm. Haiiaute yron kinuna. [Tokasarens npeinomieHHs MbLUTb-
HOM Boxbl N = 1,33.

3AMEYAHMUE. OrtBer naTh B YIVIOBBIX CEKYH/IaX.
3adaua 3. Ha xpyrnoe orBepctre quamerpoM d = 4 MM mafaeT mapauieIbHBINA My90K JTyqden
(A= 0,5 mxm). Touka HaOMIOJEHUS HAXOIUTCS OT OTBEPCTHs Ha paccTostHUM Ro= 1 M. CKOJIbKO 30H
OpeHenst ykiaablBaeTcsl B OTBEpCTHH? TeMHOE UM CBETIIOE MATHO MOIYYUTCS B LIEHTpe Audpax-
IIUOHHOW KapTHHBI, €CIIH B MECTE €€ HaOJII0/IEHHs TOMECTUTH dKpaH?

3adaua 4. 1lpu HOpMaNIbHOM MAJICHUN CBETA Ha JU(PPAKIMOHHYIO pelIeTKy IMpUHOK 10 MM
HaWJIEHO, YTO BOJIHBI C A1 =536 HM u A2 = 536,6 HM OKa3aauch pa3perieHHbIMH, HAYUHAS C TPe-
TBETOo MOpAIKa CrieKTpa. YeMy paBHaA MOCTOSHHAS TU(GPAKIIMOHHOMN peIeTKu?

3adaua 5. Tlyuok cBeta, coepKaluil 1Be CIeKTpabHbIE JIMHUH C AIUTEIBHOCTHIO BOJIH A U
A+0OA, mazaeT HOpMaIbHO Ha AU(PAKIMOHHYI0 pemeTKy muprHbl h = 10 MM, Tlox yriom audpak-
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MK 0 5T TMHUYW OKA3aJIMCh Ha TIpeenie pa3penieHus no Panero. Haiitu yron qudpakuum 0 , ecnu
L=6,56-107 m.,a L /A cocrasmser 0,01%.

3adaua 6. Ha npsiMyto TpeyroyibHyI0 IpU3My € YIJIOM
0=30° mamaer My4YOK €CTECTBEHHOIr0 cBeTa. OnpenenuTs mo-
Ka3aTesb MpeIOMJICHUS] MaTepHalla IPU3MBbl, €CJIH OTPaKEH-
HBIH JIy4 (2) sIBISETCS TI0CKOMOJApU30BaHHBIM. HalTn

CTENeHb nosisipu3anuu jty4a (1), eciu B Touke A oTpa3uioch
8% ot Io?

3amaua 7. Y3KuM My4OK €CTECTBEHHOT'O CBETA C JIMHOM BOJIHBI
A =687 HM mazaeT HOpMallbHO Ha Npu3My Bostacrona , cienan-
HOW U3 UCIaHACKoro mmara. OnTu4eckue ocu 00enx Jacten
MPU3MBI B3aUMHO NEPIEeHANKYIApHBL. HailiTu yron o mexmy
BBIIICIIIMMHU U3 IIPU3MBI JIydaMHU, €CJIN YIOJl

0 =300,
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