MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
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BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EPA SJIEKTPOOUNYECKNX YCTAHOBOK

OIAOBPEHO YMC UADOUT
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PABOYAS [IPOTPAMMA YUEBHOM JUCHUIIIINHBI
YCKOPUTEJIBHA A TEXHUKA B MEGASCIENCE-ITPOEKTAX
Hanpasnenne moarotoBku [1] 14.04.02 SnepHble pu3uka U TEXHOIOTUN
(cerManbHOCTD) [2] 22.04.01 MarepuajioBeieHUE U TEXHOJIOTHUU
MaTepHuaoB
[3] 14.04.01 SnepHas sHepreTUKa U TEIIO(U3NKA
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AHHOTANIUA

B Kkypce paccmarpuBarOTCsl TNPHHLUUIBI PaOOTBI, BJIEMEHTHI TEOPUH U KOHCTPYKIHHU
COBPEMEHHBIX YCKOPUTEIIECH 3apsyKEHHBIX YaCTHULL, @ TAKKE UX OCHOBHBIE IIaPAMETPHI.

1. HEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[ensimu OCBOCHHSI YI€OHOUM TUCIUTUIMHBI Y CKOPUTEIH 3apsKEHHBIX YaCTHIL SBIISIOTCS:

CogepxuTcsi cUCTEMaTHYEeCKOE M3JOKEHHE (PU3MYECKMX OCHOB pPa3jMYHbIX THUIIOB
YCKOpUTENEH 3apsSyKeHHbIX YacTHUIl, KOTOPbIE UCIIONB3YIOTCS B IKCIEPUMEHTAIBHON siIepHON (u3HKe,
B (U3uKe dJIEMEHTApHBIX YacTUI, a TaKXe AJ1 MPUMEHEHHs B MPOMBINUICHHOCTH U MEAUIIMHE.
N3yvaroTcst 0COOEHHOCTH MHAMUKUA TYYKOB 3apsOKEHHBIX YAacTHI[ B JIMHEHHBIX M LUKIWYECKUX
YCKOpUTEISIX U c(hopMynHpoBaHB OCHOBHBIE TpeOOBaHMS K IydykaMm JJisi Pa3MYHBIX objactei
npuMeHeHus. PacCMOTpeHbI Bce BUIBI UBIIYYEHHUS U3 YCKOPUTEIEH, METOABI KOHTPOJIA U JO3UMETPUHU
MEPBUYHOTO ¥ BTOPUYHOI'O U3TyUYCHUS.

Jauubplii  Kypc JEeKUMM dYHTaeTcss Uil  CTYJACHTOB YETBEPTOro Kypca (axynbrera
«DKCNEPUMEHTATBHOU U TEOPETUYECKON (DUBUKHY», CHEIUAIU3UPYIOIIUXCS B 0071aCTH MEIUIIUHCKOM
(GU3MKYM, UCTONB30BaHUS PAJAMAIMOHHBIX HCTOYHUKOB B MEIUIIMHE W B OHOJOTUH, paJlallMOHHON
6e3omacHocti. OCHOBHOM 3ajaueil Kypca SIBISIETCS JE€TAIbHOE O3HAKOMIICHHE C YCKOPHUTEIbHBIMU
YCTAaHOBKAMHM KaK MCTOYHHMKAMU NEPBUYHOTO M BTOPUYHOIO PAAMALMOHHOTO H3IIYYEHHUS C LIEJIbIO
WCIOJIb30BAaHMS MTYYKOB B MEAULIMHE U B APYTUX TEXHUYECKUX U TEXHOJOTMYECKHUX LIEIISAX.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[J'ISI OCBOCHHS HaHHOU JUCHUITIINHBI HGO6XOI[I/IMBI O6HII/I€ CBEJICHUS W3 BBICIIIECH MaTeMaTHKU:
MAaTEMaTUYCCKOTO aHaliu3, BCKTOpHAasd anre6pa, HHTCIpaJIbHOC U zmti)(bepeHuHaanoe HNCYHUCIICHUC,
0611_[6171 (1)I/ISI/IK6 (MeXaHI/IKa, KoJIeOaHUs U BOJIHBI, SJICKTPUYCCTBO U MArHC€THU3M, CIICIUAJIbHAsI TCOPUS
OTHOCI/ITGJIBHOCTPI), a TaKXC TGOpCTquCKOﬁ MCXaHUKH, SJICKTPOAUHAMUKHU, IJICKTPOTCXHUKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIIUH:

Kon n HammeHoBaHue Kon n HanMeHOBaHHe HHIHKATOPA TOCTHKEHUS
KOMIETEHIHH KOMIIETEHIIHH
YK-111, 2, 3] — Cnocoben 3-YK-1[1, 2, 3] — 3HaTh: METOABI CHCTEMHOT'O i KPUTHUECKOTO

OCYILIECTBIATh KPUTHUECKUN aHAIN3 =~ aHaJIM3a; METOJIMKH pa3pabOTKU CTpaTeruu JeHCTBHUM [
pOOJIEMHBIX CUTyalluii HA OCHOBE  BBISIBJICHHUS U pEIICHUs NMPOOIEMHON CUTyallun

CHCTEMHOTO IIOIX0/1a, V-VK-1[1, 2, 3] — YMeTh: NpUMEHSITh METOIBI CHCTEMHOT'O
BbIpabaThIBATh CTPATETHIO MOJX0/1a ¥ KPUTHYECKOTO aHalIn3a MPOOJIeMHBIX CUTYallnH;
NENUCTBUAN pa3palaThIBaTh CTPATETUIO AEMCTBUI, IPUHUMATh KOHKPETHbBIE

pelmiCHusd JJI €€ pCain3allun




YK-2[1, 2, 3] — Cniocoben
YIIPaBIATH IPOEKTOM Ha BCEX
JTarax ero >KU3HEHHOTO UK

B-VK-1[1, 2, 3] — Bnagers: METOI0JIOTHEN CHCTEMHOTO U
KPUTUYECKOTO aHaJIM3a MPOOJIEMHBIX CUTYAIIH; METOJUKAMH
[IOCTAHOBKH IIEJIH, ONPEIEICHHS CIIOCOOO0B €€ TOCTHKCHHS,
pa3pabOTKu CTpaTerui JeHCTBUM

3-VK-2 [1, 2, 3] — 3uaTb: 3Tanbl >KH3HECHHOTO IIMKJIAa IPOCKTA;
9TaIbl Pa3pabdOTKU M peaTu3alliy MPOSKTa; METOIbI
pa3pabOTKU U yNpaBJIECHUS MPOEKTAMU

V-VYK-2 [1, 2, 3] — YMeTh: pa3pabaTeiBaTh MPOEKT C YUETOM
aHaJIn3a aJIbTCPHATUBHBIX BAPUAHTOB €0 peau3alliH,
OIIPENENATh ENIEBbIC ATAIbI, OCHOBHBIC HAIPABJICHUS PadoOT;
OOBSICHUTB 1IEJTH U CHOPMYIIUPOBATH 3a/1a4H, CBI3aHHBIC C
MOJITOTOBKOM M pean3anueil MpoeKTa; yIpaBisaTh MIPOSKTOM
Ha BCEX JTarax ero XMU3HCHHOTO LUK

B-VK-2[1, 2, 3] — Bnagets: MeTOAMKaMHU pa3pabOTKH U
yIpaBJICHUS MIPOCKTOM; METOIaMH OIICHKH ITOTPEOHOCTH B
pecypcax u 3pPEKTUBHOCTH IPOCKTA

[TpodeccnonanbHbie KOMIIETCHIIMM B COOTBETCTBUU C 3ajJadyaMH B OObeKTamMu (00nacTsaMu

3HaHUH ) TPOPECCUOHATBLHOMN IeATEIILHOCTH:

3anaya npodeccuoHaIbLHOM O0beKT HiIn Kon u Ko n
aesiteabnoctu (3I1/1) 00J1aCTh 3HAHUSI = HAaMMEHOBaHHeE HAaHMeHOBaHHe

npodeccHoHAILHOI = HHIAMKATOPA

KOMIIETEeHIIUH; AOCTHKEHU S

OcHoBanue npogeccuoHaIbLHO

(mpodeccHoHANIBHBI | W KOMIIETEHIIUN

i cranpapr-IIC,

aHAJIN3 ONbITA)

ITPOEKTHBII

YdacTre B MOJepHU3AIUH Mognemnu, metoastr | ITK-5 [1] - Criocoben | 3-TIK-5[1] - 3uats
CYIIECTBYIOIINX, pa3paboTKe 1 Y CpeICTBA MIPOBOJINTH pacueT 1 | OCHOBHBIE
BHEJIPEHUU HOBBIX METOJIOB (yHIaMEHTaIbHBI | MPOEKTUPOBAHUE buznueckue
KOHTPOJIS KAa4eCTBa MAaTePHUAIOB, X W MPUKIQAHBIX  (U3HUECKUX 3aKOHBI U
MIPOU3BOJICTBEHHOTEXHOJOTHYECK = MCCIEOBAaHUN M YCTAHOBOK H CTaH/IapTHbHIE
UX IPOLECCOB U TOTOBOMN pa3paboTok puOOpoB ¢ IIPUKJIATHBIE
MIPOIYKIINH B cpepe BBICOKUX U HCIIOJIb30BaHNEM MaKEeTHI
HAayKOEMKHX TE€XHOJIOTHIA, COBPEMEHHBIX UCTIOJTb3YEeMbIC TIPH
KBaJTM(DUIIUPOBAHHOE MH(OPMAIIMOHHBIX MOJIETTUPOBAHUU
HCIIOJIb30BaHNE UCXOTHBIX TEXHOJIOTHIt buznIecKux
TAaHHBIX, MATEPHUAJIOB, IPOIIECCOB U
000pyI0BaHUSs, METOJIOB Ocnosanue: YCTaHOBOK ;
MaTEeMaTHYECKOTO U (PU3NIECKOTO [Mpodeccuonanpubiii | Y-TIK-5[1] - Ymers
MOJEIUPOBAHUS crangapt: 24.028, IIPUMEHSATH
MIPOU3BOICTBEHHO- 24.097, 24.103, CTaHJapTHbIE
TEXHOJIOTHYECKUX TPOIECCOB U 40.008, 40.011 MIPUKJIQTHBIC
XapaKTePUCTHK HAYKOEMKUX MAKEThI
TEXHUYECKHUX YCTPOHCTB U HCIIOJIb3yeMBbIE TTPU
00BEKTOB, BKITFOYAS MOJICTTUPOBAHUU
MCIOJIb30BaHNE AJITOPUTMOB U buU3HIECKUX
MPOrpaMM pacueTa ux MIPOIECCOB U
apaMeTpoB YCTaHOBOK;




B-TIK-5[1] -
Bnanets
CTaH/IapTHBIMU
MIPHUKJIaTHBIMU
nakeraMu
UCTIOJIb3YEMBIMU
npu
MOJICTTUPOBAHUU
bu3IIeCKuX
MPOIECCOB U
YCTaHOBOK

4. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanue
pasaena yuyeOHOM
AUCHHUILIHHBI

Henean

Jlexknuu/ Ilpaxkr.
(cemuHnapsi )/

JlaGopaTopHbie
padoThIl, yac.

O06s13aT. TeKyuuii

KOHTPOJIb (popma*,

HemeIs)

MakcumMaabHBIIR

0aJu 3a pazgen™*

ATTecTanus

pasneaa (¢popma*,

HeJeJsl)

HNuaukaTopsl
OCBOCHHUSA
KOMIIETeHIIM U

2 Cemecmp

Yacts 1

0/15/0

N
(63}

K1

3-I1K-5,
V-IIK-5,
B-TIK-5,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-2,
V-VK-2,
B-VK-2

YacTtb 2

9-15

0/15/0

25

KH-15

3-T1K-5,
V-TIK-5,
B-TIK-5,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-2,
V-VK-2,
B-VK-2

Hmoeo 3a 2 Cemecmp

0/30/0

50

KonTpoJbHble
MepOnpUATHA
Cemectp

3a

2

50

3-T1K-5,
V-TIK-5,
B-TIK-5,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-2,
VY-VK-2,
B-VK-2




* — COKpaIlIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(nn) sK3ameH

Coxkpaiienre HauMeHOBaHUN ()OPM TEKYILET0 KOHTPOJIS U aTTECTAllK Pa3/IelioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o uroram
3 3ayer
KAJIEHIAPHBIN IUIAH
Hepnean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
2 Cemecmp 0 30 0

1-8 Yacrs 1 0 15 0

1-2 Tema 1. BBegenue Bcero ayautopHbIx yacoB
HcTopus pa3BUTHS YCKOPUTEIBbHOW TEXHUKH, POJIb 0 |2 [0
OTEYECTBEHHBbIX YUEHBIX. [IpuMeHeHne yckoputenei B Hayke, | Omuaiin
TEXHHUKE, MPOMBIIUIEHHOCTH, CEIbCKOM XO35MCTBE, MEAULIMHE. | Q 0 0
Wnes yckopenus u e€ moaudukanuu. Knaccupukanms
YCKOpHUTENEH, OCHOBHBIE €IMHUIIBI U3MEPEHUS U
TEPMHUHOJIOTHSI.

2-3 Tema 2 BeraTpoHHble KoJ1e0aHusl Bcero aynutopHbIx 4acoB
JIBr>keHME 3aps 0B B MarHUTHOM IoJie. OCHOBHBIE 0 | 2 | 0
cooTHomeHusi. PaBHoBecHast opouTa. [lokazarens cnaga Ownutaiia
MarsuTHoro noss. berarponnsie konebanus. KauectBeHHoe 0 0 0
PacCMOTpPEHHE YCTOMYMBOCTH O€TaTPOHHBIX KOJIEOAHUM.

AnnabaTtuyeckoe 3aTyXaHue OeTaTpOHHBIX KoJeOaHHH

3-4 Tema 3. YcToiiunBOCTH 0€TATPOHHBIX KOJIEOAHU Bcero aynutopHsix 4acos
VYpaBHeHHe OeTaTPOHHBIX KOJIeOaHUH B a3UMYyTaJIbHO- 0 | 2 | 0
CUMMETPUYHOM MarHUTHOM I0J€. Y CIOBUS YCTONYMBOCTH Omnunaiin
OeTaTpOHHBIX KoJebaHuil. AquabaTuyeckoe 3aTyxaHue 0 0 0
OeTaTpOHHBIX KoeOaHuil.

4-5 Tema 4. lIpyHuHMNbI CHIBHON (GOKYCHPOBKH Bcero ayiuTopHBIX 4acoB
JIBu>keHMeE 3apsA0B B IEPUOJUUYECKUX MAarHUTHBIX MOJISX. 0 |2 [0
VYpaBHeHus nBUKeHUs. [IpUHINI CUITBHON (POKYCHPOBKH. Omnunaiin
VYcnoBus yCTOMYMBOCTH M IMArPaMMBbl YCTOMYMBOCTH. 0 0 0
Pe3oHaHCBhI.

5-6 Tema S. Ilpunuun aBTogazupoBKH Bcero ayuTopHbIX 4acoB
PesonancHelii  cnoco® yckopenus. PaBHoBecHas 0 [ 2 I
gactuna. [lpunnun aBrodazuposku. Kosddument Owuaita
MIPOCTPAHCTBEHHOTO YIUIOTHEHUS OpOUTHl. CHHXPOHHBIE 0 0 0
KojieOaHus. YpaBHEHHUS MaJIbIX CHHXPOHHBIX KOJIEOaHUH.

Bnusinus ycKOpeHus: Ha CHHXPOHHBIE KoJieOaHusl.

6-7 Tema 6. Cunxporponnoe usiryuenune (CH) Bcero aynutopHbIX yacoB
WnTerpanbubie Xapaktepuctuku. Bausaue CU Ha 0 IE [0
OeTaTpOHHbIE U CHHXPOTPOHHBIE Koniebanus. KBaHTOBBIE Omnnaiin
s pextor. [punoxenns CU. 0 |0 |0

7-8 Tema 7. beraTpoH, 3JIEKTPOHHBII CHHXPOTPOH Bcero ayiuTopHBIX 4acoB




Omnpenenenre ¥ NPUHLIUT pabOTHl. DIEMEHTHl KOHCTPYKILIUU.
[TapameTpsl IEUCTBYIOMIMX YCTAHOBOK U UX TPUMEHECHHUE.

0 |2 Ik

Ownnaitg

0 |0 |0

8-9 Tema 8. LlukaoTpon Bcero aynutopHbIX yacoB
Omnpenenenre ¥ NPUHIUTI pabOTHI. DIEMEHTHI KOHCTPYKIIUH. 0 |1 |0
[TapameTpsl AeHCTBYIONUX IUKIOTPOHOB U UX IPUMEHEHUE. Omnuaitn

0 0 0

9-15 Yacts 2 0 15 0

9-10 Tema 9. ®a30TPOH U MUKPOTPOH. Bcero aynutopHbIX yacoB
Omnpenenenre ¥ NPUHIUI pabOTHI. DIEMEHTHI KOHCTPYKIIUH. 0 |2 |0
[TapameTpsl AeHCTBYIONINX YCTAHOBOK U MX IPUMEHEHUE. Omnuaitn

0 |0 |0

10-11 | Tema 10. Honnble cunxpoTponsl. Onpenenenne u Bcero aynuropHbIX yacoB
NPHHIHUI 0 | 2 | 0
DOneMeHThl KOHCTpyKuuu. [lapameTpsl. Ownnaitn

0 [0 [0

11-12 | Tema 11. YcKkopHuTeIbHO-HAKONMUTEIbHbIE KOMILJIEKCHI Bcero aynutopHsix 4acos
OcHoBuble cooTHomeHus. [Ipunmmn pabotsl. [TapameTpsl 0 IE [0
JICACTBYIOIIMUX YCTAaHOBOK. Ouwntaiig

0 I Ik

12 - 13 | Tema 12. JIuneiiHble pe30HAHCHbIE YCKOPHUTEIN Bcero aynutopHbIX yacoB
3J1eKTPOHOB 0 |2 [0
Omnpenenenve u npuHIun padboTsel. OcobeHHOCTH Omnuaitn
JIUHAMHUKHA DJIEKTPOHOB. 0 0 0
DneMeHTHl KOHCTpYKIHH. [lapameTpsl neiicTByOmux
YCTaHOBOK M MIX IPUMEHEHHE.

13-14 | Tema 13. JluneiiHble pe30HAHCHbIE YCKOPUTEIN HOHOB Bcero aynutopHbIX yacoB
[Tpunnun paboTel. DneMeHThl KOHCTPYKIUU. [TapameTpsl 0 ‘ 2 ‘ 0
JEUCTBYIOIUX YCTAHOBOK U MX NPUMEHEHHE. Omnunaitn

0 |0 |0

14 Tema 14. JIuHeliHble HHIYKUMOHHbIE YCKOPUTEIHU Bcero aynutopHbIX 4acoB
Omnpenenenue ¥ NPUHLIUI pabOThl. DIEMEHThl KOHCTPYKILIUH. 0 | 2 | 0
[TapameTpsl JEHCTBYIOINX YCTAHOBOK M UX IPUMEHEHUE. Omutaiin

0 I [0

15 Tema 15. Yckopurenu TpancGopMaTOpHOro THIIA Bcero ay1uTopHbIX 4acoB
KackaHble reHepaTopbl BBICOKUX HAIPSDKEHUH. DIeMeHThI 0 IE [0
KOHCTpyKLUHU. [TapameTpsl JEMCTBYIOIMX YCTAHOBOK U UX Omutaiin
IpUMEHEHHE. 0 I [0

15 Tema 16. DilekTpocTaTHYEeCKHE YCKOPUTEIH Bcero ayuTopHbIX 4acoB
[Tpunnun paboTh U 37IeMeHThI KOHCTpYKIuH. [lepe3apsaapie | 0 ‘ 1 ‘ 0
yckopurenu. [lapameTpsl 1eHCTBYIOIIMX YCTAHOBOK U UX Omnunaitn
PUMCHEHHE. 0 |0 [0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenne | [loiHoe HanMeHOBaHME
9K ONEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan
I1I I1OJTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuanbl

AM Aynno-marepuainsl




I1p3 IIpeseHTanuu

T Tectbl

5CM DJIEKTPOHHBIE CIIPAaBOYHBIE MaTEpUaIb
nC NHTepakTUBHBIN CalT

TEMbI TIPAKTUYECKUX 3AHATUN

Henean | Tembl 3ansaTuii / Coaepxanue

2 Cemecmp

Cemunap 1
CunpHas GpokycupoBka. KBaapymoiapHas 3JeKTpoCcTaTHIECKast U MATHUTHAS (DOKYCHPOBKH
ITyYKOB.

Cemunap 2
Hedoxycupyromue GpakTopsl B ycKopuTensx. TUnsl monepedHoi poKyCHpOBKH.
@okycHpoBKa ceTKaMH U (OJIbKaMHU.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[To nanHOMY KypCy npeaycMoTpeHsl Tosibko Jekiuu 1 CPC, mo yactu ekl 1oaroToBIeHbI
Ipe3eHTalMu, padoThl B KOMIIBIOTEPHOM KJlacce.

6. ®OHJI OHEHOYHbIX CPEJACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 0OyueHHus: (KOMIETEHLIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p Mexay (OopMHUpPYEMBIMH KOMIIETEHIMAMH M (opMaMH KOHTPOJII HUX OCBOCHHMS
IpeJCcTaBeHa B clieAyromel Tadnuue:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

YK-1 3-YVK-1 3, KU-8, KI1-15
V-VK-1 3, K-8, K1-15
B-YK-1 3, K-8, K1-15

YK-2 3-YK-2 3, K-8, K1-15
Y-VK-2 3, K-8, K1-15
B-VK-2 3, K-8, K1-15

ITK-5 3-TIK-5 3, KU-8, KI1-15
V-TIK-5 3, KU-8, KI1-15
B-T1K-5 3, K-8, K1-15

Ika/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»a0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOYHUTENILHO. MToroBas arrectamnus o AUCHUILUIMHE oneHuBaercs no 100-
OayUTHbHOM IIKaJe U MPeACTaBIseT co00il cymMmmy 6aioB, 3apa00TaHHBIX CTYIEHTOM IPU BBIMOJTHEHUN
3aJJaHUi B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'IC,E[y}OIJ_Ieﬁ IIKAJIOMN:




Cymma OneHnka no 4-x 0a/VILHOH IIKaJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauuno» A
85-89 B
75-84 4 — «xopouioy C
70-74 «3a4TeHo»
D
65-69 3 — «yooenemeo
60-64 y PUMETBHOY E
Hwxe 60 | 2 — «neyoosremsopumenvroy «He 3aureHo» F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M ITPOYHOMY OCBOCHMIO MaTepualla IporpaMMsl
00y4aroImumMcsi, KOTOPbI MOCIEI0BATENIbHO, YeTKO M JIOTHYECKH CTPOMHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSA3BIBATh TEOPHIO C MPAKTHUKOW, HCIOIB3YET B OTBETAX MaTepHalibl MOHOTpaduyecKon
JIUTEPaTypHl.

OneHka «XOpolIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MarepHuaja O0y4arolMMcsl, KOTOPBIN
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JONYCKas CYLIECTBEHHBIX HETOYHOCTEM.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHUS MaTepuaa
o0yJaromuMmcsi, Tpu KOTOPOM OCBOEH OCHOBHOW MarepHaj, HO HE YCBOEHBI €ro JETald, B OTBETAX
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTHUPOBKH, HAPYIICHHUS JIOTUYECKON
MIOCJIE/I0BATEIbHOCTH.

OTMeTKa «3a4T€HO» COOTBETCTBYET, KAK MUHHMYM, 0a30BOMY YPOBHIO OCBOCHHS MaTepHalia
IpOrpaMMbl, TpPU KOTOPOM OOyYarOMMKCS BIIAAEET HEOOXOJUMBIMH 3HAHUSAMH, YMEHHSIMH U
HAaBBIKAMM, YMEET NPUMEHATh TEOPETHUYECKUE ITOJIOKEHUS JUIS PEIICHUS TUIIOBBIX NPAKTHYECKUX
3a7ad4.

OlLIeHKY «HEYIOBJIETBOPUTEIHHO» / OTMETKY «HE 3aUTE€HO» MOJy4aeT O0YyJarOIIHIICs, KOTOPBIi
He 3HaeT 3HAYUTEILHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHII/I6KI/I,
HE BBIMOJHUI BCE O0s3aTeNbHbIE 3aJaHMs], MPEIyCMOTPEeHHbIe mporpamMmoir. Kak mpaBuiio, Takue
oOydJaroruecs: He MOTYT IIPOJIOJDKUTE 00ydeHHe 0€3 TOTOTHUTEIBHBIX 3aHATHM.

7. YYEBHO-METOJIMYECKOE M TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. DU K93 BBenenue B My4yKoBYIO IEKTPOHUKY : yueb. mocobue juis By30B, L[BeTtkos M.B., [Iporacos
10.C., Kypnae B.A., MockBa: MUDU, 2008

2.621.38 K93 BBenenue B My4yKOBYIO IEKTPOHUKY : yueOHOe rmocobue ais By30B, LlBeTkoB 1.B.,
[Tpotacos 10.C., Kypnaes B.A., Mocksa: MUOU, 2008

3.621.38 I'12 Ob6opynoBanue Aiist pabOTHI C YCKOPEHHBIMH ITy4KkaMmu : yueOHoe nmocobue, Comos C.B.,
l'aBpunos H.M., Mocksa: HUAY MU®U, 2010

4. OU I'12 ObopynoBaHue A paboThl C YCKOPEHHBIMH ITyYKaMH : yueOHOe 1mocodue A By30B,
Comos C.B., I'aBpunos H.M., Mocksa: HUSY MU®U, 2010



JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. DU C91 PensiTuBUCTCKIE TOPOUAATIBHBIE MMy4YKH : yaeOHOe mocodoue, Cyxanosa JI.A., XJIeCTKOB
10.A., MockBa: HUAY MUOU, 2012

2. DU J155 Yckoputenu 3apspKeHHBIX YacTUI] B 9KCIIEPUMEHTAIbHON (PU3UKE BHICOKHX SHEPTHH :
tekct aekiui, Jloopenos FO.I1., MockBa: MUDU, 2008

[TPOI'PAMMHOE OBECIIEYEHHE:

CrnenmasibHOE TIpOrpaMMHOE 00ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHMAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TV CHUIIMHBI

CrenanbHOE MaTepHUATbHO-TEXHHYECKOE 00ecTiedeHne He TpedyeTcs

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JUIAA CTYAEHTOB

Metoanueckue peKOMEHIAIUH ISl CTYJACHTOB
1. Pexomenaaruu mo padoTe ¢ JEKIUOHHON YaCcThIO AUCITUTUIMHBI.

[lepen HawanoM 3aHATHH HEOOXOAMMO BHHMMATENBHO O3HAKOMUTBHCS C Y4YEOHBIM IUIAHOM
IIPOBEJIEHUS JIEKIIMH U CIIMCKOM PEKOMEHI0BAHHOM JIMTEPATYPBHI.

Ilepen mnocemeHneM oOdYepeqHON JIEKIMH OCBEXUTh B TAMSITH OCHOBHBIE KOHLEMIMH
npoiiieHHoro paHee marepuaina. [loAroToBUTh mpH HEOOXOAMMOCTH BOMPOCH! INpenoaasarento. He
CMYyIIAiTeCh, €CIIM BOIIPOCHI BaM Ka)KyTCsI IPOCTHIMH.

Ha nexuumn ocHOBHOE BHHMMaHuE CIENyeT YAeNATh He QopMmylaaM U MaTeMaTHYeCKUM
BBIKJIa/IKaM, a COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEAEICHNUSIM U TOCTAHOBKAM 3a/1ad.

B nporuiecce n3yueHus JEKIMOHHOTO Kypca HE0OXO0AMMO M0 BO3MOXHOCTH Yallle BO3BpAIaThCs
K OCHOBHBIM NOHSATHSIM M METOJIaM pelleHMs 3a7ay (37lecb CO CTOPOHBI MpEenojaBaTeisi BO3MOXKEH
BbIOOPOYHBIN KOHTPOJIb BAIlIUX 3HAHU).

XenatenbHO WCMONB30BaTh B KOHCHEKTaX JIEKIUH cucTeMy O0OO3HaueHHH, K KOTOPOH
npuberaeT mpernoiaBaTens.

s Gonee moapoOHOro M3yueHus: Kypca cienyer paboTarh ¢ PeKOMEHJIOBAaHHBIMU M BHOBb
MOSIBJISIFOIIIMMHUCS TUTEPATyPHBIMU HCTOUYHUKAMHU.

2. PekomeHanuu 11 MpOBEICHUS MPAKTUYECKUX 3aHITHH.



[lepen mocemieHreM MPAKTHUUYECKOTO 3aHATHS YSICHUTE €ro TeMY U CaMOCTOSITENIbHO HM3Y4HTe
CBSI3aHHBIE C HEW TIOHATHS U METOJIbI PEIICHUS 3a]1ad.

[lepen pemieHneM 3afay aKTHBHO YYacTBYWTE B OOCYXIEHHH C TpENoJaBaTeleM OCHOBHBIX
MOHATUH, CBSI3aHHBIX C TEMOUW IMPAKTUYECKOTO 3aHATHS.

B mpouecce pemenusi 3amad  BEOUTE UCKYCCHIO C IIPENOJaBaTelieM O MPaBHIbHOCTH
MPUMEHEHUS METOJIOB UX PELICHHUS.

[Tpu npoBeneHNN BBIUMCICHUN TPUIEPKUBANTECH Clleytolero popmara:

(Ob6o3HaueHne HWCKOMOW BenuuuMHb) = (OykBeHHas ¢dopmyna pacuéra) = (TOJCTaHOBKA
YHCJICHHBIX 3HAUYEHUI BEIMUYMH, BXOIAIIMX B (DOPMYIy, C YKa3aHHUEM UX pa3MEpHOCTeH) = (pe3ynbTar
BBIUUCIICHUH C YKa3aHUEM €T0 Pa3MEepHOCTH).

3T0 MOMOXKET BaM M30€KaTh HEKOTOPBIX OMINUOOK, JINOO BBIIBUTH UX M UCIPABUTH.

[To BO3MOXHOCTH CaMOCTOATENBHO JOBOJAWUTE pEUICHHWE MpeularaéMblXx 3agad [0
OKOHYATEJIIbHOTO UTOTA.

B KoHIIe MpaKkTUYecKOro 3aHATHS MPU HEOOXOAUMOCTH BBISCHUTE y MPEIoaaBaTess HEesiCHbIC
BOIPOCHI (€CIU BbI HE IPOSCHUIIM UX PaHEE).

3. Pexomenmanuu J1j1s IpOBEICHUS TA0OPATOPHBIX 3aHATHMA.

Cobmromaiite TpeOOBaHHUS TEXHUKH O€30MacHOCTH, Ui Yero HEOOXOJMMO MpPOCIyIIaTh
pa3bsACHEHUS O NMPABWIBHOCTU MOBEACHUS B Ja0OpaTOpUU, O3HAKOMUTHCA C MHCTPYKIUEH 10 OXpaHe
TpyZa ¥ TEXHUKE 0€30I1acHOCTH B 1Ja0OPaTOPUH U PACIIUCATHCS B )KypHAJIC 110 TEXHUKE OE30IaCHOCTH.

[lepen BbIOMHEHWEM  JTa0OPAaTOPHOH pabOTHI (O TPOBEACHUS 3aHATHUS) MPOBEIUTE
CaMOCTOSITENIbHO IMOJTOTOBKY K pa0OTe, H3YYWB OCHOBHBIC TEOPETUYECKUE MOJOXKEHHUS |
METOJIMYECKHE YKa3aHUs, 3HAaHHE KOTOPBIX HEOOXOANMO /ISl OCMBICIIEHHOTO BBIITOJITHEHUS paOOTHL.

B mnpouecce BbimosHeHUs paOOThI ClEAYeT MOCTOSHHO OOIIATHCSA € MpernojaBareseM, 0
BO3MOKHOCTH M30erasi HenmpaBUWIbHBIX 1€HCTBHMA.

OcHOBHBIE  pe3yNbTaThl JKCIEPUMEHTOB, 3a(UKCUPOBAHHbIE B IHUCBMEHHOM BHJE,
MPEABABIAIOTCA B KOHIEC 3aHATHUA HAa YTBCPIKACHUEC MPLCIIOJaBaTCIIA.

JInst 3amuThl OTYeTa 1Mo paboTe MOATOTOBBTE OTYET O MPOJEIAHHON paboTe B COOTBETCTBUU C
YKa3aHUsIMU, B OTuéTe JOJIDKHBI OBLITH OTpa’XCHbI OCHOBHBIC PE3YJIbTATHI U BEIBOABI.

4, PexoMeHmaIiuu 1o BEIIIOJTHEHUIO CaMOCTOSTEILHOM pa6OTBI

Ilonyunte y mnpenonmaBaTens 3aJaHUE U CIHCOK PEKOMEHIOBAHHOM JMTEpaTypbl B CaMOM
Hayaje ceMecTpa.

N3ydeHune TeopeTHUYecKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIBHO,
HO TIpH 3aTPYAHEHUSIX 00pamaTbCsi K MPETno1aBaTesio.

[ToaroTOoBHTE MUCEMEHHBIN OTYET O MPOJCIAHHON padoTe.

[Tpu BeIMONHEHUN (PPOHTATBHBIX 33aJaHUN MO YCMOTPEHUIO MpemnojaBaTess padoTa MOXKET
OBITh OlleHEHa 0e3 MHUCHMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOIBHBIE BOMPOCHI, MPHU
YCIIOBUYM aKTUBHOM CaMOCTOSITEIbHON pabOTHI.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN



1. Yrenue neKkiuu.

HepBaﬁ JICKIIHUA JOJIZKHA OBITE BBCACHUECM K JUCHUIIIIMHEC (pasﬂeny AUCHUIIJIMHBI, YUTACMOMY

B HauuHatomemcs cemectpe). OHa JODKHA cojaepkaTh OOmMUA 0030p  coxepKaHHs
JUCHUITIINHBI. B neit CIeayer OTMCTHTb MCTOAMYCCKHUC HMHHOBALlMKM B PCIICHHMMU  3ajady,
paccMaTpuBaeMbIX B JUCLMIUIMHE, JAaTh IEPEYEHb PEKOMEHJOBAHHOM JIUTEPaTyppl M BHOBb
NOSIBUBIIUXCS JIMTEPATYPHBIX HMCTOYHUKOB, OOpaTHB BHMMAaHHUE CTYAEHTOB Ha O0s3aTEIbHYI U
JOTIOJIHUTENBHYIO JIUTEPATYPY.

M37105K€HUI0 TEKYILLEro JIEKIIMOHHOIO MaTepHaja JOJDKHA IPEeNUIECTBOBATH BBOAHAS 4acTb,
COZIEpIKAIllasi KPATKUM NEPEYEHb BOIPOCOB, PACCMOTPEHHBIX Ha MpeApIAyluX Jekuusax. Ha stom
3Tare MoJEe3HO 334aTh HECKOJIBKO BOIIPOCOB ayIUTOPUH, OCYIIECTBUTH BEIOOPOUHBIA KOHTPOJIb 3HAHUS
CTYJICHTOB.

HpI/I H3JI0KCHUU JICKIIMOHHOI'0O MaTcpHuaia CICAYCT MOOLPATH BOIIPOCHI HCIMOCPCACTBCHHO B
nporecce M3J10XKEeHUs, BHUMATEIbHO OTHOCSCh K BOIIPOCaM CTYJIEHTOB U IPU HEOOXOJIMMOCTH J1aBas
JIONIOJTHUTENbHBIE, O0siee OPOOHBIE OSCHEHHUS.

IIpy uTeHMM JIeKUMH NPEUMYIIECTBEHHOE BHUMAHMs CIEAYET  YACIATH KAauyeCTBECHHBIM
BOIpPOCaM, OIyCKas IPOCTble MaTEMATUYECKUE BBIKJIAAKH, JINOO PEKOMEHYS BBIIOJHUTH UX CAMUM
CTyACHTaM, 1100 OTChLIAs CTYACHTOB K JIMTCPATYPHBIM UCTOYHUKAM U MCTOAUYCCKUM IMOCOOMSIM.

B mpouecce NEKIIMOHHOTO Kypca HEOOXOAMMO BO3MOXKHO Yallle BO3BPALLATHCS K OCHOBHBIM
BOIIPOCAM JIMCLUIUIMHBI, IPOBO/IS BEIOOPOUHBII 3KCIPECC-KOHTPOJIb 3HAHUHN CTYIEHTOB.

[TpunsTas npenoaBaTesneM cucteMa 0003HaueHUHN JOHKHA YETKO pa3bsACHATHCS B IIpolecce e€
BBEJICHUS U UCIIOJIb30BaThCS B KOHCIIEKTAX JICKLIUH

B sekuMsx, NOpenlecTBYIOIIMX IHPAKTUYECKUM 3aHATUAM, CIEAYeT KpaTKO U3Jararb
COJIEP/)KaHUE M OCHOBHBIE 3aJaud IPAKTHUYECKOrO 3aHATHUS, JaThb PEKOMEHIALUU CTYACHTaM s
IIOATOTOBKU K HEMY.

Ha nocnennet nekuuy BaKHO HATH BpeMs AJ1s 0030pa OCHOBHBIX MOJIOKEHUH,

PACCMOTPCHHBIX B JUCHUIUIMHE, ICPCUHIO U q)OpMYJII/IpOBKe BOIIPOCOB, BBIHOCHMMBLIX Ha
JK3aMEH WM 3a4€T.

2. Yka3zaHus 715 IPOBEACHUS TPAKTUUYECKUX 3aHATUH.

Tema npakTUYeCKOTo 3aHATHS U €r0 HENH JOHKHBI ObITh UETKO 0003HAUCHBI.

B Hauane mpakTH4ecKOro 3aHATHS TMOJE3HO OOCYIUTh OCHOBHBIC TMOHATHS, CBSI3aHHBIE C €0
TEMOH.

B xonme pemenust 3amad cieayeT BECTH JUCKYCCHIO CO CTYACHTaMH O TMPaBUIBHOCTH
MIPUMEHEHHUS TEOPETHUECKUX 3HAHUHN Ha OTJIEIBHBIX dTanax perieHusl.

Pexomenmyercss oTMeuaTh CTYACHTOB, HauOOJiee aKTUBHO YYACTBYIOIIUX B PEIICHUU 3a/1a4 U
JTUCKYCCHAX, KaKk BCIyX, TaKk W B KHIDKKe mpemnogaBatens. IlepemaBath 5Ty uHpOpManuio
OTBETCTBEHHOMY I10 TEKYIIEH yCIIEBA€MOCTH.

B KoHIE mNpakTUYECKOro 3aHATUSA MPEUIOKUTh aAyJAUTOPUM HECKOIbKO KOHTPOJbHBIX
BOIIPOCOB.

3. Yka3zaHus 110 KOHTPOJIIO CaMOCTOSITENIbHOM pabOThI CTYI€HTOB.

[To ycmoTpeHuio mpenojaBaTess 3aJlaHUe Ha CaMOCTOSITENIbHYIO paboTy MOXKeT ObITh
WHUBUAYAIBHBIM HIN (PPOHTATBHBIM.



[Ipn ucronb30BaHNM WHAWBUAYATBHBIX 331aHUI TPEOOBATh OT CTYACHTA MMCHMEHHBII OTYET O
IPOJICJIAHHOM paboTe, IPOBOAUTH €ro 00CYXKICHHE.

[Tpu mpumeHeHnH (PPOHTANBHBIX 33aHUN BECTHU KOJUICKTHBHBIE OOCYXIIEHHUS CO CTYACHTaMH
OCHOBHBIX TCOPECTUYCCKUX MMOJI0KEHUH.

C wmenpl0 KOHTPOJS KayecTBa BBINOJIHEHHUS CAMOCTOSITENBHOW paboThl  TpeOoBaTh
WHIUBHUIyaIbHBIC OTYETHl (JIOMMyCTHMO BMECTO MUCBMEHHOTO OTYeTa NMPHUMEHSTh WHIUBHyaIbHBIC
KOHTPOJIbHBIE BOTIPOCHI).

ABTOpP(BI):

[Tomo3or Cepreit MapkoBud, K.¢.-M.H., TOIICHT



