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1. IEJIM OCBOEHUA YYEBHOM JUCIUILIIMHBI

HCJ'IBIO OCBOCHHA yqe6H0171 JIUCHUIIIINHB ~ Du3uka 1a3epos  SBISETCS O03HAKOMIICHUE

CTYJCHTOB C OCHOBAMH BOJIHOBOW ONTHUKH, (DU3UKHU TOJYHPOBOJHUKOB M TBEPAOTEIHHBIX
J1a3€pOB U UX IPUMEHECHHUEM.

3ajaya W3y4YeHHUs] IUCLUIUIMHBI «®DU3UKa Ja3epoB» COCTOUT B TOM, UTOOBI JaTh
HEOOXOUMBbIE ISl NOHMMaHHS pabOThl ONTUYECKUX KBAHTOBBIX I'€HEPATOPOB CBEACHMS IO
¢u3rKe TBEPAOIrO TEJla U BOJHOBOW ONTHUKE, ONTHKE PE30HATOPOB, MPHUPOJAE B3aUMOJCHCTBUS
3JEKTPOMArHUTHOIO U3JIy4YEHUs C BELIECTBOM.

2. MECTO YYEFHOM JIJUCHUILJIUHBI B CTPYKTYPE OOII BO

Hucturnnuna b1.0.15 «®usuka ma3zepoB» OTHOCUTCS K OO0S3aTENbHBIM JAUCITUTUTHHAM
brmoka b1 «/lucummiuael (Moaysnun)» pabodero ydeOHoro miaana OOII BO mo nHampaBieHHIO
noarotoBku 14.03.02 «Snepubie puszuka u texHomorunm». Kypc «Pusnka ja3epoB» MOCBAIICH
OJIHOMY U3 BaXXHBIX pa3lle]IOB COBPEMEHHOU (u3mku, 0e3 M3ydeHHs KOTOPOro HEBO3MOXKHA
KayeCTBEHHAas] TMOJArOTOBKAa WHXEHEPOB-PU3UKOB. «Du3nka 1a3epoB» H3ydaeTcss Ha TPETbEeM
Kypce B ILIECTOM CEMEeCTpe 00y4eHusl.

W3ydyeHne [OUCLUUIUIMHBI NPEANOJAraeT IpeABAPUTEIBHOE OCBOEHHUE  CIEIYIOLIMX
TUCUUIITUH (TIpakTUK) ydeOHoro tutana: ®dusuka (BonHbl u ontuka) (b1.5.8.4), ®usnueckunii
npaktukym (b1.B.O/1.3), Artomuas ¢wusuka (b1.b5.18), Teopernueckas ¢usuka (KBaHTOBas
mexanuka) (b1.B.O/1.7.1), ®usuka mnazmsl (b1.B.O/1.8), YpaBHeHus matemaTuueckoi Gpusuku
(b1.B.0O/1.9).

OcBoeHue MaHHOW JUCHUIUIMHBI HEOOXOIMMO Kak TMpEANIEeCTBYIOIIEEe MAJIi OCBOCHHS
CIENYIOMMX AUCHUIUINH (MPakTHK) ydeOHoro maHa: Pusuka mazepoB (dacts 2) (b1.5.22),
OkcnepumenTanbublie  Metonbl ¢usuku (b1.5.24), ®usnueckue ycranoBku (b1.B.OJ1.12),
[Inasmennsie ycranoBku (b1.B.J1B.7.2), B3aumopeiicTBue 1a3epHOTr0 M3y4yEHUsI C BEIIECTBOM
(b1.B.ZIB.10.1), IIpou3BoacTBeHHAst MpaKTUKa (MPaKTHKa MO MOJIYYECHUIO MPO(ecCHOHATBHBIX
yMeHUH u ombiTa mpodeccuonanbHoil nesitenpHocTH) (B2.11.1), Hay4nHo-mpom3BoacTBeHHAs
npaxtuka (b2.I1.3).

3. KOMIIETEHIIMX CTYIAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUA YUYEBHOH JUCHUIUVIMHBI / OXWJIAEMBIE PE3YJIbTATHI
OBPA3OBAHMSA U KOMIIETEHIMU CTYAEHTA 110 3ABEPIIEHUHW OCBOEHUA
MMPOT'PAMMBI YYEBHOM JUCHUILIAHBI

KomnerentHocTHass Mojnens coorBeTcTBYyeT TpeboBanusM OC BO HUAY MUDU no
HarnpasieHuio oArotoBku 14.03.02 «SnepHbie (pu3MKa U TEXHOIOTUN.

B pesynprare wW3y4deHUS JUCHMIUIMHBI OOYYalOIIUMHCS JIOJDKHBI OBITh OCBOCHBI
CJIEAYIOLINE KOMIIETEHIUH:

[1K-3 CmocobeH mpoBOAWTH (U3NYECKHE OHKCIEPHUMEHTHI MO 3aJaHHOW METOIHKE,
COCTaBJIATh ONUCAHMUS IPOBOAMMBIX HCCIEIOBaHWM, OTYETOB, AHAIM3Y pE3YyJIbTaTOB H
HOJrOTOBKE HAY4YHbIX ITyOIHMKaLNi;

I1K-7 CnocoGeH K MOHTaxy, HallaJKe, HACTPOIKe, peryJlupoBKe, UCIBITAHUIO U Cllaue B
9KCIUTyaTaluio 000py0BaHUS U IPOTPAMMHBIX CPE/ICTB;



IIK-19.1 Cmnocoben pa3pabaTeiBaTh CIOCOOBI MPUMEHEHHS SICPHO-IHEPTETHUIECKUX
YCTaHOBOK, JJIEKTPOHHBIX, HEUTPOHHBIX W MPOTOHHBIX ITYYKOB, METOJOB 3KCIIEPHMEHTAIBHOM
(U3UKU B pEIICHUN TEXHUICCKHUX, TEXHOJIOTUICCKUX U MEIUIIUHCKHIX TPOOIIEM.

B pesynbTare ocBoeHUs AUCTUILTUHBI «DU3UKA J1a3epOB» 00YyUaIOUIUIACS TOJIKEH:
3Hamu:

3-TIK-3 3HaTh OCHOBHBIC (PU3UUYECKHE 3aKOHBI M METOJIbI 00PaOOTKH TaHHBIX;
3-I1K-7 3Hath TpeOoBaHMS CTaHIAAPTOB NpPU TNPOBEICHHUM MOHTaXKa, HaJaJIKHU, HACTPOMKH,
pEryJMpoBKHU, UCIIBITAHUH 000py10BaHUS U IPOTPAMMHBIX CPEJCTB;
3-I1K-19.1 3HaTh crmocoObl NMPUMEHEHUS SIEPHO-IHEPTeTUYECKUX YCTAHOBOK, J3JIEKTPOHHBIX,
HEUTPOHHBIX M IPOTOHHBIX IyYKOB, METOAOB OJKCIEPHUMEHTAJIBHOW (U3UKM B pEIIECHUH
TEXHUYECKUX, TEXHOJIOTHUECKUX U MEUIIMHCKUX MPOOIIEM.

Ymems:

V-IIK-3 VYwmerp paborarh 1O 3aJaHHOW METOJMUKE, COCTAaBJSATh OIHUCAHHS TMPOBOJIUMBIX
WCCJICTOBAaHHIA U OTYETHI, IOJTOTABINBATH MATEPUAIIBI 1Tl HAYYHBIX ITyOIUKAIIUN

V-IIK-7 VYmerp MNOpOBOAUTH MOHTAXK, HANAIKy, HACTPOWKY, PpEryJIUPOBKY, HCIbITAHUE
000pyI0BaHUS M IPOTPAMMHBIX CPE/CTB;

V-IIK-19.1 YMmeTh npUMEHATH AAECPHO-IHEPTETUUECKUE YCTAHOBKH, JJIEKTPOHHBIE, HEUTPOHHBIE U
IMPOTOHHBIC IMYYKH, MCTOABI BKCHepHMeHTaHBHOﬁ (bI/ISI/IKI/I B PCHICHUHU TCXHUYCCKUX,
TEXHOJOTMYECKUX U MEIULUHCKUX MPOOIIeM.

Brademy:

B-IIK-3 BnaneTs HaBbIKaMu NMPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB IO 3aJaHHOW METOJIHKE,
OCHOBAMH KOMIBIOTEPHBIX U HH(POPMAITMOHHBIX TEXHOJIOTUH, HAyYHON TEPMHUHOJIOTHEH

B-I1K-7 BnageTs HaBbIKaMl MOHTa)ka, HAJIaJIKU, HACTPOMKH, PETYJIUPOBKH, UCIIBITAHUS U BBOJA B
HKCIUTyaTaII0 000PYAOBAaHUS U IPOTPAMMHBIX CPE/ICTB;

B-IIK-19.1 Brnagets HaBblkamMu oOOpalieHusi ¢ SACPHO-DHEPTreTUYCCKUMH YCTaHOBKaMH,
9JICKTPOHHBIMH, HGfITpOHHBIMPI U TPOTOHHBIMHM NIYUYKaMU B COBpPCMCHHOM JSKCIICPUMCHTC,
METOJIJaMU  SKCIEPUMEHTAIbHON (U3MKM B PEIIEHUH TEXHUYECKUX, TEXHOJIOTUYECKUX U
MEAUIIMHCKUX TPOOIIEeM.

4. CTPYKTYPA U COJAEP)KAHUE YUEFEHOM JUCLUATLINHBI
Cemectp| Tpymoewm- OO6mmmii Jlexnun, [IpakTny. KCP, CPC, ®dopma
KOCTb,  |00BeM Kypca, qac. 3aHATHUA, qac. yac. KOHTpOJI,
3ET yac. yac. 9K3./3a4eT
6 2 72 18 18 0 36 3auer
7 3 108 36 36 9 Ok3ameH, 27 4
OO6mas Tpy1oeMKOCTh AuciuIumHel coctapnmsier S 3ET, 180  wdacos.
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Hudpakius (mpox ) [
KOHCIIEKT
JICKITUH
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JUDJICKTPUKOB. Monapr 3aga4yu
OIITUYCCKHUX BOJTHOBOJIOB

18 | PedeparuBHbIE TOKIABI 18 2 Pedeparer, PII1 - 18 20
[Ipe3eHTaIH

Bcero: 36 18 50

3auer 50

Hroro 3a 6 cemecTp: 100

PaCKprTI/Ie JICKIIUOHHBIX TEM M TEM NMPAKTUYICCKHUX 3aHATHH

Tema 1. BoniHOBOE ABMKEHUE. DIEKTPOMArHUTHBIE BOJIHBI.

IlonsiTHE O BOJHOBOM JABWKCHUU. YpaBHEHHUE ILNIOCKOM BOIHBL [IpuHIMN cyneprno3unuu
BonH. [lpunmun Iroiirenca. Wutepdepenus cBeta. KorepeHTHOCTs BoMH. Bpemennas u
IIPOCTPAHCTBEHHAs KOrepeHTHOCTh. [lospusanus cera.

Tema 2. ludpakuus.

Hudpakmus csera. [lpuamun [roiirenca-®Openens. [Ipubmmwkenne Kupxroda. Tonkas
nuH3a. 3oHbl @Openens. Judpakmus Ppenens Ha mpocTedmux mnpensaTcTBusX. Judpakuus
O®paynrodepa Ha mpoctermux mnpensaTcTBusAx. [ludpakuwonnas pemerka. Judpaxmus
peHTreHoBCckuX nyded. Jlucmepcus mnudpakuuoHHoi pemérku. Paspemaromias crmocoOHOCTD.
Judpakiyst peHTTeHOBCKUX JTy4deH.

Tema 3. ®@ypbe onTuka.

®ypbe mnpeoOpazoBaHME MEPHOAMYECKHX W HENepuoauueckux (QyHKuui. J[BymepHoe
dypbe npeobdpazoBanue. Pacpoctpanenue u qudpaknus JiazepHoro n3nydeHus. KoMruiekcHas
aMIuIMTyaa. Pacnpoctpanenue cseta B CBOOOAHOM IpocTpaHcTBe. [IpocTpaHCTBEHHAs YacToTa.
Hudpaknus Ha TpaHcmapaHTe. Pa3nokeHue Mo TUIOCKMM BOJHAM U mpeoOpasoBanHue Dypbe.
CooTtHomieHne HeomnpeaeneHHocTH. [IpeobpasoBanne Dypbe, OCYIIECTBISIEMOE IMPH TTOMOIIU
auH3bl. Ontuyeckas cxema Karpowna. [lpunnun nBoitHoN nudpakuuu. [IpocTpaHcTBeHHas
bunpTparms.

Tema 4. T'omorpadusi.

[TpuHIMMOBI  3amMCH M BOCCTAHOBJIGHUS BOJHOBBIX (PPOHTOB. (OCHOBHBIE CXEMBI
rojorpaduueckoii 3amucu. OOpamieHre BOTHOBOTO ¢poHTa. [Ipeomonenue nudpaknoOHHOTO
npezaena.

Tema 5. OcHOBHbIE XapaKTEPUCTUKU AJIEKTPOMATHUTHOTO M3JIy4YE€HUS W TMPUHLUI pabOThI
nasepa.

Hcropust  OTKpBITUSL ~ Pa3iMYHBIX  MCTOYHHUKOB  BJIEKTPOMAarHUTHOTO  U3IyYEHHS.
CrioHTaHHOE M BBIHYKJIEHHOE M3IyYeHUs, MOrJolieHre. M3nyyeHre abComOTHO YEPHOTO Tela.
OCHOBHBIE MapaMeTpbl IEKTPOMATHUTHOTO u3inydeHus. [lpuHimn padotsl nazepa. MHBepcHas
HaceJIeHHOCTb. [IpuHuummn paboTsl na3zepa. CxeMbl Hakauku. CBOWMCTBA JTa3€PHBIX IMy4KOB. THIIBI
J1a3epOoB.

Tema 6. OTKPBITBIE PE30HATOPHI.

Monpe!l pe3onaropa. [IpononbHble U monepedHble Mojbl. PacmpocTpaHeHHe ONTHYECKHX
MyYKOB B OJHOPOJHBIX M JIMH30TOI00HBIX cpenax. 3akoH ABCB. YcroliunBbie n HEyCTOMYNUBBIC
pe3oHaTopsl. Metoibl cenekiuu MoA. [Ipononbubie MobI. OHOYACTOTHBIH J1a3ep.

Tema 7.J1azep. PexuMbl reHepaiuv UMITyJIbCHBIX JIA3E€POB.

CBobOogHas reHepanusi. MOHOMMITYJIBCHBIM PEXUM TeHepanuu. Pexum CHHXpOHHM3AINH
MOJ. AKTHUBHBIE CpeIbl TBEPAOTENbHBIX Ja3epoB. CrocoObl ONTHYECKOW HAKauKH
TBEPAOTENIBbHBIX J1a3€POB.

Tema 8. BoiHOBOE ABMKEHUE U KBAHTOBAsI MEXaHUKA.




OKCIEpUMEHTAIBHBIE U TEOPETUUECKHUE NMPEATNIOCHUIKM KBAaHTOBOW MeXaHUKHU. [ unoresa ne
Bbporins. KopmyckynsipHO-BOJIHOBOM Jyajau3m MHKPOYACTHII. CoOTHOLIICHUS
HeonpeneneHHocte ['eiizenOepra. VYpaHenue Illpeaunrepa. Yactuma B OgHOMEpHOU
OpsAMOYToJibHON noTeHnManbHOll sime. CoOcTBeHHble (YHKUMU. KBaHTOBBIM ocHMILIATOD.
[IpoxokaeHue yacTull yepe3 NOTeHINAIbHBIN Oapbep. TyHHENbHBINH d3PEKT.

Tema 9. OcHOBBI (U3MKK TOITYNPOBOJHUKOBBIX HpUOOPOB. OCHOBBI 30HHOM TEOPHH
KPHCTAJUIOB; METAJLJIBI.

YacTuupl ¥ KBa3UYaCTHUIbl. DHEPreTUYECKUE 30HBI KpUCTala. DHEPreTUYECKUE 30HBI
IPOBOJHHUKOB, IOJYNPOBOAHUKOB M JUAJIEKTPUKOB. JleeKTbl KpHUCTalIOB M JIOKaJIbHBIE
SHEpPreTu4ecKrue ypoBHHU. JIBIKEHHE JIEKTPOHOB B KpUcTasuie. D (peKTUBHASI Macca HJIEKTPOHA.
Pacripenenenrie KBaHTOBBIX COCTOSIHUH JIEKTPOHOB BHYTPH JHEPre€THMUECKOH 30HBI METAJIIOB.
KBanToBas cratuctuka 37eKTpoHOB B Metaie. Cratuctuka ®@epmu-/lupaka. Jneprus depmu,
BBIPOK/ICHHBIN 1EKTPOHHBIN ra3. KOHTaKTHBIE SIBIECHUS.

Tema 10. [TonynpoBoAHUKOBBIE JIa3€pHI.

[TonynpoBogHMKOBBIE Na3epbl. @oTodhu3NYecKre CBOWCTBA MOIYTIPOBOJIHUKOBBIX J1a3€pOB
W3nyuvarensHble W Oe3bI3ayuaTenibHble mHepexoipl. Hakauka mNOJynpOBOJHUKOBBIX JIA3€POB.
Jlazep Ha romonepexoje. JIazep Ha 1BOMHOM rereponepexose. [1omynpoBoIHUKOBBIE JIa3epbl U
UX XapaKTEPUCTHKHU.

Tema 11. MHTepdhepeHInOHHBIE SIBIEHUS Ha TPaHULIAX AUIEKTPUKOB. MOJIbI ONTHYECKUX
BOJIHOBOJIOB.

VYpaBuenuss MakcBemia B cpene. ucnepcus. BonHoBoe ypaBHenue. OTpaxeHue u
npejoMieHue CBETOBBIX BOJNH. Dopmynsl @Dpenens. KoapduumeHntsl orpaxkeHus. Yrou
bprocrepa. [lomHoe BHyTpeHHEe oTpaskeHHe. CnBUr (a3 Mpu MOJTHOM BHYTPEHHEM OTPAKCHHUU
OT TpPaHUIBl JBYX IUAJIEKTpUYecKHX cpen. TyHHenbHBIH 3¢p¢dexkrt. Moasl ONnTHYECKUX
BOJIHOBOJIOB. Umucino mox B BosHOBOAE. Umcno Mon B BonHOBOJE. [lorepu mnpu CTBIKOBKE
OJTHOMOJOBBIX BOJHOBOJIOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

[Ipu peanmuzanuu pa3aMyHBIX BHIOB y4eOHOW pabOTHI B paMKax Kypca MpeayCMOTPEHO
UCIIOJIB30BAaHUE CIIETYIOMUX 00pa30BaTEIbHBIX TEXHOJIOTU:

1. Jlekuum mpoBoasTCs C NPUMEHEHHUEM MYJIbTUMEIUMHBIX CpeACTB OOyueHHs B BUIE
npezeHtauuu PowerPoint, ¢ nenpio B Haubosiee C)kaTOM KOHIIEHTPUPOBAHHOM BHJE CHENATh
0030p MPONHAEHHOrO0 Marepuana ¢ yKa3aHHEM B3aMMOCBS3M MEXIY pas3jieilaMy TUCLHUIUIMHBL,
OCBELICHUEM OCHOBHBIX H3yUEHHBIX MOJPA3/EeNoB, a Takke g (OPMUPOBAHMS y CTYIEHTOB
00111er0 Mpe/ICTaBICHNs O MECTE TUCIMILIMHGI B 001eM nepeune auciumina OOIT BO 14.03.02
«Snepuble Gu3MKa U TEXHOTOTHM» U O (HPOPMUPYEMBIX ATOH TUCIUIIIMHON KOMIETSHIUSX.

2. Pa30op 3a1a4y ¥ NOUCK UX PELIECHUS MPOBOJUTCS B paMKaxX MPAaKTHUECKUX 3aHIATHH Ha
KaKIOW Y4yeOHOM Helene M B 4achl, OTBEAEHHBIE HA KOHTPOJIMPYEMYIO CaAMOCTOSITEJIbHYIO
paboty. 3aHATHS MPOBOIATCS B HHTEPAKTUBHON (opMe OOIIEHUS CTYyJACHTOB MEXKIY COOOM MpH
MOMCKE METOJa pEeIIeHHUsl IMOCTAaBJICHHOM 3amaun u odopmiieHun pemenus. [IpemonaBatens
obecrnevynBaeT KOHCYJIbTAIIMOHHOE COMPOBOXKICHUE MpoIlecca Moucka perienus. Yepes cemuHap
BBbIIa€TCSl JIOMAalllHee 3ajaHue. PerieHue mpoBepsieTcsl Ha KaXkJIOM BTOPOM CEMHHape. 3aliuTa
JOMAIIHUX 33JaHuil mpeaycMoTpeHa Ha 18 yueOHoO#l Henmene cemectpa. [lpuém 3amanwmii
BO3MO)KEH KaK B pyKOIIMCHOM, TaK ¥ B [IEYaTHOM BH/IE.



3. OnuH pa3 B TpU HEAENW MpenojaBareieM MPOBOAUTCS TEKyIlas KOHCYJbTAIUs.
Bonpocel MOXkHO 3a71aBaTh JIMYHO MPETIOAABATENIO B HA3HAYEHHOE BpeMsl.

6. OINEHOYHBIE CPEIACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTPOMEXXYTOYHOM ATTECTAIIUU IO UTOI'AM OCBOEHUA
JAUCIUIIINHBI n YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI CTYJIEHTOB.

CamocrosiTenpHass paboTa CTYJIEHTOB cocTaBiseT 25% or obOmero oobéma 3aHATHH,
MPEeyCMOTPEHHBIX paboyuM y4eOHBIM MJIaHOM HampaBieHus moarotoBku 14.03.02 «SnepHbie
¢duznka u TexHonorum» — 18 yacos.

Yacel Ha CaMOCTOSTENbHYIO pPalbOTy paclpenesstoTcs pPaBHOMEPHO Ha BEChb KypC
oOyueHus. Pa3nensl, BBIBOAMMBIE Ha CaMOCTOSTEIbHOE H3YyYCHHE B PaMKax JIEKIMOHHBIX W
INPAKTUYECKUX pa3[eNioB, YCTaHABIMBAIOTCS IPENOJABaTEIeM Ha KaXIOW Hexene, B
3aBUCHUMOCTH OT CKOPOCTH YCBOEHMSI MaTepuajia CTyJeHTaMH. TeMbl A CaMOCTOSTEIbHOIO
M3YyYEHHUs OrJalllaloTcs MpernojaBaTesieM B KOHIIE KaXJA0ro 3aHATUS M 3aHOCATCS CTYJEHTAMH B
rpaduK caMOCTOSTEILHON pabOTHI.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS OCPEICTBOM OTBETOB HAa KOHTPOJIbHBIE
BOIIPOCHI, a TAK)KE MPOBEPKHU JTOMALTHUX 33aHUI U KOHCIIEKTA JIEKLIUH.

[IpomexxyTouHass arTecTalusi MPOBOAUTCS B BUAE KOHTPOJIBHOTO IHUCHMEHHOTO
TECTUpPOBaHUSA. MaKCHUMalIbHBI OalI 32 YCBOSIEMOCTb OIPENEICHHOr0 HH(POPMALMOHHOTO
o0beMa MaTepHaja yCTaHOBIIEH I1.4. HacTosIel pabouell MporpaMMBl.

3aueT NpoOBOJUTCS B BUAE KOHTPOJIHLHOTO TECTUPOBAHUSI.

7. YYEBHO-METOAUYECKOE W HWH®OPMALIHNWOHHOE OBECIHEYEHHUE
YUYEBHOM JACIHUILINHBI

a) OCHOBHAsl IUTEepaTypa:

7.1. Kypc obmeit ¢usuku [Teker] / 3ucman I'.A., Togec O.M. — [b. m.]: [6. u.]. T. 3:
Onrtuka. ®u3nka aToMOB M MOJeKyJd. PHU3MKa aTOMHOTO SIpa U MHUKPOYACTHI: y4deOHOe
nocooue / 3ucman I'.A., Togec O.M. — 7-e¢ u3sn., crep. — Cankr-IlerepOypr: Jlans, 2019. —
504 c.). — ISBN 978-5-8114-4103-7 (OBC «Jlauby)

7.2. Kypc ¢usuku [Tekcr] / CaBenbeB U.B. — [b. m.]: [6. u.]. T. 3: KBanToBas omnruka.
AtomHas ¢usuka. Pusnka TBepaoro tena. Gusrka aTOMHOTO sipa ¥ JIEMEHTAPHbBIX YaCTHIL:
yuebHoe mocobue / CasenveB U.B. — 7-e u3g., crep. — Cankr-IlerepOypr: Jlans, 2019. —
308 c.). — ISBN 978-5-8114-4254-6 (OBC «Jlauby)

7.3 Aiixnep, 1O. Jlazepsl. Mcnionnenue, ynpasnenue, npumenenue [Tekct] / FO. Aiixnep,
I''N. Aiixnep; nep. ¢ Hem. — Mocka: Texnocdepa, 2012. — 495 c. — (Mup ¢usuxku u
TexHuku). — ISBN 978-5-94836-309-7 (O3bC HUAY MUDUN)

7.4. O6mmit kypc ¢pusuku [Tekct]: Yue6. mocodue mist By3oB / CuByxus JI.B. — 3-e u3n.,
crepeoturl. — M.: ®usmatiut; MOTU. T.4: Onrtuka. — [b. m.], 2013, 2005, 2002. — 792 c. —
ISBN 5-9221-0229-X. - ISBN 5-89155-087-3. — ISBN 5-89155-077-6: 183.04p. — ISBN 5-
9221-0228-1 (ObC HUAY MUDU)

7.5. ®oproB, B.E. ®usuka Bwicokux mmiotHocter 3Hepruit [Tekct] / B.E. ®opros. —
Mocksa: @usmatnut, 2012. — 710 c. — ISBN 978-5-9221-1468-4 (ObC HUAY MUDN)

7.6. 3Bento, O. [Tpunnumns! nazepos [Tekcr] / O. 3Benrto; nep. ¢ anri. — u3a. 4. — CaHKT-
[etepOypr [u ap.]: Jlanb, 2008. — 719 c. — (YueOHbie mocoOust ans By30B. CnenmanbHas
mureparypa). — ISBN 978-5-8114-0844-3 (ObC HUAY MUODN)



0) TOTOJIHUTEIbHAS JTUTEPATYPa:

7.7. Kamenko, C.A. Penakcannonnsie xonebanus B nasepax [Tekcr] / C.A. Kamenko,
E.B. I'puropseBa. — Mocksa: JIubpokom, 2013. — 265 c. — (CunepreTuka: oT MpOLLIOro K
Oynymemy. Ne64). — ISBN 978-5-397-03324-4 (ObC HUAY MUDN)

7.8. Canex, b. Ontuka u ¢oronuka. Ilpunmunsl u npumenenust [Tekcr]: B 2-X T. /
b. Canex, M. Teiix; nep. ¢ anri. — lonronpyansiii: Maremnekr. T.1. — [b. m.], 2012. — 759 c.
—ISBN 978-5-91559-038-9 (ObC HUAY MUON)

7.9. Camex, b. Ontuka u Qoronuka. [Ipunnunsl u npumenenus [Tekct]: B 2-x T. /
b. Canex, M. Telix; nep. ¢ auri. — Jonronpyassiid: Matennekt. T.2 . — [b. m.], 2012. — 780 c.
—ISBN 978-5-91559-135-5 (ObC HUAY MU®N)

7.10. XKnanoB I'.C., Jlubencom M.H., Mapuunosckuii I'.A. OnTtHka BHYTpH
mudpakiuonnoro npeaena // YOH. 1998. T. 168, N7. C. 801-804.

7.11. C.JI. Axmanos, P.B. Xoxnos. IlapamMerpruecknue yCUIMTENN U T€HEPATOPHI CBETA,
«YDH», 1966, 1.88, B. 3. — c. 439.

B) IporpammHoe odecrieuenue u aTepHeT-pecypesl:

— http://www.ph4s.ru, paznen MaremaTuka, 3J€KTPOHHBII Kypc IO MaTeMaTHYECKOMY
anamm3y «Jluddepenumansnoe ucumcieHuey, paspabotanselii kadenpoit BM HUAY
MUOU: http://80.250.160.82/index.php;

— OC Microsoft Windows;

— ITaket Microsoft Office.

8. MATEPHAJILHO-TEXHUYECKOE OBECNEYEHME YYEBHOM
JTUCHUTIINHBI

a) YueOHas ayaAUTOpUS AJs MPOBEICHUS 3aHATUHN JIEKLIMOHHOTO M MPAKTUYECKOIO THIA
(1212), yKOMIUIEKTOBaHHasl CHEIMAIM3UPOBAHHOM MeOenbl0 M  CpeAcTBaMH OOy4YeHHMH,
CITy>KalllUMU JJIs Ipe/ICTaBIeHUs] UH(OpMAIMK O0JIbIION ay TMTOPUU:

— Hoyt6yk HP;

— IIpoextop ACER X1260

0) Ilomemenue st caMOCTOSITENbHOM paboThl obOyuwaromuxcs (1318), ocHameHHas
KOMITbIOTEPHOIN TEXHUKOHN C BO3MOKHOCTBIO MOAKIIOUEHHs K ceTu «HTepHeT» u o0ecrieueHrneM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00pa30BaTEIbHYIO CPELY:

— Ilepconanbubrii kommbioTep Ha 6a3e Core Dual 2,4 MI't (2009 r.) — 15 .

— IIpunrep HP LJ P3005 DN (2009 r.) — 1 .

— Ckanep HP SJ 4370 — 1 .

[Tporpamma coctaBiieHa B cooTBeTcTBUHM ¢ TpeboBanusimu OC BO HUAY MUOU no

HanpaBieHuio noArotoBku 14.03.02 «SnepHble ¢u3MKa M TEXHOJOTHUH», YTBEPKACHHOTO
VYyensim coerom HUAY MUDU 31.05.2018 1.

ABsTOp:!

Peniensent

[IporpamMma ogoOpeHa Ha 3acenaHuu Kadenpbl




