MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA SJIEKTPOOUSUYECKHUX YCTAHOBOK

OAOBPEHO HTC JIAIIJIA3
[Ipotokom Ne 3

or 30.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

SJIEKTPOOU3NYECKHUE YCTAHOBKU 1 TEXHOJIOI'MU (ELECTROPHYSICAL
INSTALLATIONS AND TECHNOLOGIES)

Hamnpasnenne noarotoBku [1] 03.04.01 IlpuknagHsle MaTeMaTuka U pusmnka
(cennanbHOCTB)
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AHHOTALMS

ConepXuTcs CHUCTEMaTHYECKOE M3JIOKEHHE (PU3MUYECKMX OCHOB  PA3JIMYHBIX  THIIOB
YCKOpHTENEH 3apsHKEHHBIX YacTHII, KOTOPBIE MCIIONB3YIOTCS B KCIIEPHUMEHTAILHON SIepHOH (prsuke,
B (h3MKe 3IeMEHTapHBIX YaCTHULL, a TAK)KE JJI1 IPUMEHEHHUS B IPOMBIIIJICHHOCTH U METUIIHE.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

Lenstmu ocBoeHMSI y4eOHOM TUCIUTUIMHBI SIBJISFOTCS:

CopmepxuTCS CHUCTEMaTHUECKOE M3JIO0XKEHHE (PHU3UYECKHMX OCHOB PA3MYHBIX THIIOB
YCKOpUTENEH 3apsHKeHHBIX YacTHUIl, KOTOPHIE UCIIONB3YIOTCS B AKCIIEPUMEHTAIBHON SAEpHON (U3HKE,
B (pU3UKE DSJIEMEHTAPHBIX YAaCTUIl, & TAKXKe JUIS MPUMEHEHHUS B TMPOMBIIUICHHOCTH U METUIMHE.
MSy‘-I&IOTCSI OCOGGHHOCTI/I AUHAMHUKU ITYYKOB 3aps’KCHHBIX YaCTHUIl B JIMHEUHBIX " IUKIIMYECKUX
YCKOPHUTEISIX U CQOPMYIHPOBAHBI OCHOBHBIC TpPEOOBaHHUS K Iy4dKaMm ISl pa3iIMyHBIX oOjacTten
IIpUMEHEHUs. PaccMOTpeHbl Bce BUJIBI M3JIYyYEHUS U3 YCKOPUTEIIEH, METOBI KOHTPOJISA U JO3UMETPUU
MNEPBUYHOI'0 U BTOPUYHOT'O U3 TYUCHUS.

JlaHHBIM Kypc JIeKIMA dYUTaeTcs Uil CTYACHTOB dYeTBEpPTOro Kypca (axynbprera
«OKCIEePUMEHTAIbHOW U TEOPETUUYECKON (DU3UKW», CTIEHUATH3UPYIOUIUXCS B 00JaCTH MEAMIIMHCKON
(U3KMKY, UCTONIB30BaHUSl PAUAIIMOHHBIX HCTOYHHUKOB B MEIUIIMHE U B OHOJIOTHH, PaJHallMOHHON
6e3omacHocti. OCHOBHOHM 3a/aueil Kypca sIBISIETCS JI€TAIbHOE O3HAKOMJICHHE C YCKOPUTEIHHBIMHU
YCTAaHOBKAMM KaK MCTOYHMKAMU MEPBUYHOTO M BTOPUYHOTO PATUAIMOHHOTO M3IYUYEHHUS C IIEJIbIO
HCIIOJIb30BAHU ITYYKOB B MCAUIIMHE U B APYTUX TCXHUYCCKUX U TCXHOJIOTHYCCKUX LCIIAX.

2. MECTO YYEBHOW JUCIHUAILIMHBI B CTPYKTYPE OOII BO

I[J'If[ OCBOCHUA HaHHOﬁ JUCHUITIIUHBI H€06XOZ[I/IMI)I O6HII/I€ CBCIACHHUS U3 BEICIIIEN MAaTEMAaTHKU:
MaTeMaTHYeCKOTO aHalu3, BEKTOpHas anreOpa, mHTerpaibHoe W AuddepeHnnanrbHoe NCUYHCICHUE,
obmeit pusuke (MexaHWKa, KOJICOAHUS U BOJIHBI, SJICKTPUYECTBO M MArHETH3M, CIEIAaIbHAs TEOPHs
OTHOCHUTEIIFHOCTH ), @ TAK)KE TEOPETHUECKOW MEXaHUKH, AIEKTPOJMHAMUKH, dJICKTPOTCXHUKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUA

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUU C 3aJadaMd U oOBbekTamMu (00aacTsaMu
3HaHUI) TPOpeCCUOHATBLHOM 1A TETFHOCTH:

3apaua O0beKT Win Kon n naumenoBanue | Kox m HaumeHoBaHnue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npogeccuoHaILHOM HHIUKATOPA

aesiteabHocTH (3I1]1) KOMIIETeHIIMH; JOCTUKEHUA
OcHoBaHue npogeccuoHaILHOM

(npodeccuoHaANbHBIH KOMIIETEHIINH
cranaapt-IIC, ananus
OIbITA)




Hay4YHO-UCCJIEN0BATEIbCKUN

MIPOBEJICHUE HAYIHBIX
Y aHAJIUTUYECKUX
HUCCIIEIOBAHUN 110
OTJICTBHBIM pa3jiesiam
(aTamam, 3agaHUSIM)
TeMBbI (IPOEKTa) B
paMKax MpeaMeTHOU
00J1aCTH 10 MPOPUITIO
CTCIHATN3AIAN B
COOTBETCTBUHU C
YTBEPKICHHBIMU
IJIaHAMH U
METOTUKAMH
HCCIIEIOBAHUIM;
ydacTUe B MPOBEIACHUN
HaOI0IeHUH 1
U3MEPEHU,
BBITIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe JaHHBIX C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHI1; cOop U
0o0paboTKa Hay4yHO! U
AHAJIMTUYECKOMN
nHpopMaLuu ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX
MPOrpaMM, CpeJCTB U
METOJIOB
BBIUHCIUTENHHOM
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(pOPMAITMOHHBIX
TEXHOJIOTHi; yJacTue B
MIPOBEICHU U
TEOPETUUECKHUX
HWCCIEIOBAHMH,
MIOCTPOCHUU
(bu3HYecKuX,
MaTeMaTHYeCKHUX U
KOMITBIOTEPHBIX
MoOJIeTIel U3y4aeMbIX
MPOLECCOB U SIBJICHU,
B IIPOBEJICHUH
AQHATUTUICCKUX
HUCCIIeJOBaHU B
MPEeIMETHOM 00JIacTH
10 IpoHITIO
CHeIMAITN3AIINH;

MOJIEJIH, METOIBI U
cpeacTa
(byHIaMeHTaNbHbBIX U
MIPUKIIATHBIX
HUCCIIEIOBAHUN U
pa3paboToK B
o0nactu GU3NKU

ITIK-1 [1] - Cocoben
CaMOCTOSITENILHO U (WJTH)
B COCTaBe
HCCIIEI0BATENBCKOU
rpynmbl pa3padaThiBaTh,
UCCJIEI0BATh U
MIPUMCHSITH
MaTeMaTHYeCKUe
MOJCIH IS
KaueCTBEHHOTO U
KOJIMYECTBEHHOTO
OTHCAHUS SBICHUN U
MIPOIIECCOB U (MJIH)
pa3paboTKu HOBBIX
TEXHUYECKUX CPEJICTB

OcHosanue:
[TpodeccrnonanbHbIf
craugapt: 40.008

3-IIK-1[1] - 3natb
OCHOBHBIE METOJIbI U
MIPUHITAITBEI HAYIHBIX
HCCIIeIOBaHUIM,
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS,
OCHOBHbI€ NPOOIEMbI
npoeccCHoHaNBHOM
obnactu, Tpedyromue
UCTIONIb30BaHUS
COBPEMEHHBIX HAyYHBIX
METOJIOB HCCIIEAOBAHUS
JUTSI KAYeCTBEHHOTO H
KOJIMUYECTBEHHOTO
OIMCaAHMUS SBJICHUMN U
MPOLIECCOB U (WIIN)
pa3pabOTKX HOBBIX
TEXHHUUYECKUX CPEJCTB. ;
V-TIK-1[1] - YmeTh
CTaBUTh U peIIaTh
MIPHUKJIATHBIC
UCCIIeIOBATENLCKUE
3aJla4M, OIICHUBATH
PE3yNIbTaThI
HCCIICIOBAHHIA;
MIPOBOANTH HAYUHBIC
HCCJICIOBAHMS U
MOJTy4aTh HOBBIE
HAyYHBIC U IPUKIIATHBIC
pE3yNIbTATHI
CaMOCTOSITEITLHO U B
COCTaBe HAy4YHOTO
KOJUICKTHUBA;
B-TIK-1[1] - Bnagets
HaBBIKAMH BBIOOpA U
UCIIONIb30BaHUS
MaTeMaTHYECKHX
MoJIeJIeH ISl Hay4YHbIX
UCCIIEIOBaHUM U (W1n)
pa3paboTKH HOBBIX
TEXHHYECKUX CPECTB
CaMOCTOSITEIIBHO U (WITH)
B COCTaBe
HCCIIEIOBATENBCKOM

IPYIIIIBL.




ydactue B 0000IIeHIH
MOJIy4E€HHBIX JaHHBIX,
(dbopmMupoBaHUU
BBIBOJIOB, B
MOATOTOBKE HAyUYHBIX
1 aHAJIMTUYECKHUX
OTYETOB, MyOIMKaIUH
Y MPE3EHTaLMI
pE3yNIbTaTOB HAYYHBIX
1 aHAJIMTUYECKHUX
HCCIIeIOBAHUIM;
y4acTue B CO3/1aHUuu
HOBBIX METOJIOB U
TEXHUYECKUX CPECTB
HCCIIEN0BaHUN U
HOBBIX pa3paboTOK
IIPOBEJICHUE HAYYHBIX
1 aHAJIMTUYECKHUX
HCCIIEIOBAHUH 110
OTJIEJIbHBIM pa3jienam
(aTamam, 3aJaHUSIM)
TeMbI (IPOEKTa) B
paMKax peaMeTHON
o0yactu 1o npoQuiito
CIEMAIN3ALUY B
COOTBETCTBUHU C
YTBEPKACHHBIMU
IJIaHAMM U
METOIUKAMHU
HCCIEIOBAHNH;
ydacTue B IPOBEACHUN
Ha0JIt0IeHUH 1
U3MEPEHUH,
BBITIOJTHEHUH
JKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
KOMIIBbIOTEPHBIX
TEXHOJIOTHI; cOOp U
00paboTka Hay4YHOU U
AHAJIMTUYECKON
nH(pOpMaLIUU C
HCII0JIb30BAHUEM
COBPEMEHHBIX
MIPOrpaMM, CpEJCTB U
METOJIOB
BBIYHCIIUTEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHIi; y4acTHe B

MOJIETIN, METO/IbI 1
cpeacrtsa
(byHIaMEHTaNbHBIX U
TIPHUKJTATHBIX
HCCIIEIOBAHUN U
pa3paboToK B
obnactu puzuku

IT1K-4.2 [1] - Cnocoben
K pa3palboTke
YCKOPHUTEIIEH
3apsKCHHBIX YaCTHII,
MpeIHa3HAYCHHBIX TS
HAYYHBIX UCCIICAOBAHNN
Y pelIeHHMs] PUKIIaIHBIX
3a/1a49 B 00J1aCcTH
panaluoOHHBIX
TEXHOJIOTHH, BKITIOYAs
MPOMBINIIICHHOCTD,
MEWIINHY, SHEPTeTHKY,
CHUCTEMBI 0€30IaCHOCTH
U JApyrue o0nacTu

Ocnoesanue:
[TpodeccrnonanbHbIM
craugapt: 40.008

3-11IK-4.2[1] - 3natb
OCHOBHBIC IPUHITUTIBI
COCTaBIICHUS TIJIaHA
MOMCKa, coopa u
UCCJIEJOBaHMsI HAy4YHO-
TEXHUYECKON
UHpOPMAaLIUH 110
pa3paboTke ycKkopuTenen
3apsKCHHBIX YaCTHII,
V-T1IK-4.2[1] - Y™meTb
IIPOBOAMTH ITOMCK U
aHaJIu3 HAay4HO-
TEXHUYECKON
nH(popMaluu Ha
[IOCTaBJIEHHbBIE
HCCIJIEIOBATENIbCKIE
3aJjauu B 00JacTu
WHHOBAIIMOHHBIX
pa3paboTOK 3apsHKEHHBIX
YaCTHULl U paJualliOHHBIX
TEXHOJIOTHIA;
B-TIK-4.2[1] - Bnagets
METOJIaMU
IIPEJICTaBICHUS
uH(bOopMaIuu B
CUCTEMATHU3HUPOBAHHOM
BUJE, 0QOPMIIATH
HAy4YHO-TEXHUYECKUE
OTYETHI.




MPOBEACHUU
TEOPETHUECKUX
HCCIIEJOBaHUIA,
TTOCTPOCHUH
(buznuecKux,
MaTeMaTHYECKUX U
KOMITbIOTEPHBIX
MOJIENIEN N3y4aeMbIX
MPOLIECCOB U SIBJICHUI,
B MMPOBEJICHUH
AHAITUTHYECKUX
HCCIIEJOBAaHUN B
MpeIMETHOM 00IacTH
0 MPOPHITIO
CHelaTu3alNH;
yJacTue B 00001meHnn
MOJIYYEHHBIX JAHHBIX,
hopmupoBaHUN
BBIBOJIOB, B
MOATOTOBKE HAYYHBIX
Y QaHAJTUTUYECKUX
OTYETOB, ITyOIMKAIUI
U NIPE3EHTALNI
pe3yIbTaTOB HAYyYHBIX
Y QaHAJIUTUYECKUX
HCCIEIOBAHNH;
y4acTHe B CO3/IaHUU
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIEIOBAaHUN U
HOBBIX pa3paboOTOK

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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2 Bropoii pa3aen

9-16

0/16/8

25

KH-16

[1K-1,
3-I1K-

HUmoeo 3a 3 Cemecmp

0/32/16

50
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* — COKpallleHHOEe HauMeHOBaHKe (POPMBI KOHTPOJIS

Ak CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4YCT U

(unn) sK3aMeH

CoxpalieHre HaMMEHOBAHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZesioB:

Oo603na | Ilo1HOe HAUMEHOBaHME
YyeHue

KH KoHTposib 1o uroram

9 OK3aMeH

KAJIEHJIAPHBIN ILJTAH

Henea | Tembl 3ansaTuii / Conep:kanue

Jek.,
qac.

Ip./cem.
, yac.

JIao.,
yac.




3 Cemecmp 0 32 16
1-8 IlepBblii pa3ae 0 16 8
2 Bcero aytuTopHBIX 4acoB
Y ckopuTenu npsaMoro 1elcTBHs. BbICOKOBOIBTHBIE 0 [0 [0
YCKOPHTEIH, UX 0COOEHHOCTH U napameTpbl. CHIIBHOTOYHBIE Omnutaiin
UMITYJIbCHBIE YCKOPUTEIU 0 | 0 | 0
3 Bcero ayutopHbIx 4acoB
NupyknuonHnoe yckopenue. berarpon. Jluneinesiii 6etaTpoH 0 [0 [0
Ownnaitn
0 |0 |0
4 Bcero aynuTopHbIX 4acoB
[IpuHIMI pe30HAaHCHOTO YCKOpeHUsl. ABTO(a3HupoBKa MyyKa. 0 | 0 | 0
Ownnaitn
0 K |0
1 Bcero ayiuTOpHBIX 4acoB
Crioco0Obl yCKOPEHHS YaCTHII U THUIIBI YCKOPUTEIIEH. 0 | 16 | 8
Ownnaitn
0 0 0
9-16 Bropoii paznen 0 16 8
6 Bcero ayiutopHsIx 4acoB
[Tpuntun cuabHOM GOKYCUPOBKH 0 | 0 | 0
Ownnaitn
0 |0 | 0
7 Bcero ayiuTopHsIX 4acoB
[Tonepeunast poxycupoBKa my4ka 0 K [0
Ownnaitn
0 |0 | 0
8 Bcero ayiutopHbIx 4acoB
Bnusinue mosst mpocTpaHCTBEHHOTO 3apsiia 0 | 0 | 0
Ownnaitn
0 |0 |0
5 Bcero ayiuTOpHbIX 4acoB
[Tonepeunast poxycupoBKa mydka 0 | 16 | 8
Ownnaitn
0 K |0

CokpallieHHbIe HANMEHOBAHUST OHJIANH OTIIIHA:

O06o3na | ITo1HOe HAaUMeHOBaHHe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIUH
BM Buieo-maTepuainl

AM Aynino-Matepualibl

[Ip3 [IpesenTanuu

T Tectbl

5CM DJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC NHTEpaKkTUBHBIN CalT




TEMbBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue
3 Cemecmp
4 Tema 1
JIvHeiHbIe pe30HAHCHBIE YCKOPHUTEIH
4 Tema 2
MeTo/1p1 yCKOpEHUs! 3apsHKEHHBIX YacTHIL.
4 Tema 3
MeTtob1 HOKYCHPOBKH
4 Tema 4

JluHeiHble HOHHBIE YCKOPUTEIH

TEMbI [TIPAKTUYECKWX 3AHSATUI

Henean

Tembl 3ansTuii / Conepxxanue

3 Cemecmp

4

Tema 1
CriocoObl YCKOPEHHMS YaCTHII M THUITBI YCKOPUTEIIEH.

4

Tema 2

Yckoputenu npsiMoro IercTBusa. BbICOKOBOJIBTHBIE
YCKOPUTENH, UX 0COOEHHOCTHU U napameTpbl. CHIBHOTOYHbBIE
HMMITYJIbCHBIE YCKOPHUTEIHN

Tema 3
WNunykuuonHoe yckopenue. berarpon. Jlunelnpiii 6eratpon

Tema 4
[TpuHIIUIT PE30HAHCHOTO YCKOPEHHs. ABTO(a3HupOBKa ITyYKa.

Tema 5
[Toriepeunast GoKycHpOBKa mydKa

Tema 6
[TpuHIMN CUITBHOM (HOKYCHPOBKH

Tema 7
[Tonepeunast pokycupoBKa mydxa

Tema 8
BinsiHMe mosst npoCTpaHCTBEHHOIO 3apsiia

5.

[To nanHOMYy Kypcy npeaycMmoTpensl Tosbko Jekinu 1 CPC, mo yactu nekiuii moAroToBIeHbI

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HPEe3CHTALUH.

6.

@DOHJT OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIIeUrnBaET IPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUSTHH TEKYUIETO,

POHJ OHEHOYHBLIX CPEJACTB

pY6e)KHOFO " NPpOMCIKYTOYHOT'O KOHTPOJIA 1O JUCIHUIIIINHEC.

CBs3b MCKIAY (I)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHU H (I)OpMaMI/I KOHTpPOJII HUX OCBOCHHUA

IpejCTaBlIeHa B cleaytomlell Tabaune:

| KomMmnerenuusa | HHZ[HKaTOpr OCBOCHUHA | ATTecTallMOHHOE MEpONpUusiTHE |




(KIT 1)
TIK-1 3-TIK-1 D, KU-8, KU-16
V-TIK-1 D, K-8, KU-16
B-TIK-1 D, KU-8, KU-16
T1K-4.2 3-T1K-4.2 D, K-8, KU-16
V-TIK-4.2 D, KN-8, KI-16
B-TIK-4.2 D, KU-8, KU-16

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas arTrecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJLIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYECPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIOY» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HAHHMS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZIOCTATOUHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KeHHU IPOrPaMMHOI0 MaTepHaJIa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HEC
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hinke 60 2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHHI 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.




7.  YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

JOITOJIHUTEJIbHA S IMTEPATYPA:
I[TPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU
JNCHUITVINHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JJISA CTYAEHTOB

MeTOI[I/IquKI/Ie pCKOMCHI[aIII/II/I JJIA CTyI{GHTOB
1. Pexomenaaruu o paboTe ¢ JEKIUOHHON YaCThIO AUCIUIUIHHBI.

Ilepen HavyamoM 3aHATHM HEOOXOAMMO BHMMATENIBHO O3HAKOMHUTBHCS C YYEOHBIM IIJITAHOM
MIPOBEACHUA JICKLIUI U CIIUCKOM PEKOMEHI0OBAHHOM JINTEPaTyPBI.

Ilepen mnocemieHuEeM OYEPENHOM JIEKUUU OCBEXHUTb B IAMATH OCHOBHBIE KOHILENIUU
npoiiieHHoro panee marepuaina. [loAroToBUTH MmpH HEOOXOAMMOCTH BOMPOCHI mpenoasarento. He
CMYILIANTECH, €CIIN BOIIPOCHI BaM Ka)KyTCsl IPOCTBIMH.

Ha nexunum OCHOBHOE BHUMaHHUE CIENyeT YAENATh He QopMmyjaM U MaTeMaTHYeCKUM
BBIKJIAJIKAM, & COACPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEEIICHUSAM U IIOCTAHOBKAM 3a]1a4.

B mpornecce n3zyueHust JEKIMOHHOIO Kypca HEOOXOJMMO 0 BO3MOXKHOCTH Yallle BO3BPAIIaThCs
K OCHOBHBIM INOHATHUSIM M METOJaM pelleHUs 3ajad (371eChb CO CTOPOHBI IPENoaaBaTelis BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb BAIIUX 3HAHU).

KenarenbHO UCMONB30BaTh B KOHCIEKTaX JIEKUUMH cUCTeMy O0003HaueHHH, K KOTOpOH
npuberaeT MmpernoiaBaTens.

Jnst 6omnee moapoOHOro M3ydeHHs! Kypca CieAyeT paboTaTh ¢ PEKOMEH/IOBAHHBIMH U BHOBb
MOSBIIIOIIMMMUCS JINTEPATYPHBIMU UCTOYHUKAMU.

2. PekomeHauuu 1J1d MPOBEICHUS MPAKTUYECKUX 3aHITHH.

Hepez[ IMOCCUICHUEM IPAKTUYCCKOI'O 3aHATHUA YSACHHUTC €0 TEMY U CAMOCTOSATCIIBHO HU3YHYUTC
CBSI3aHHBIC C HEH MOHATHS U METOIbI peliCHus 3a4a4.



[lepen pemieHueM 3a7ad aKTUBHO Y4YacTBYWTE B OOCYKIEHUHM C MPENOJABAaTEIeM OCHOBHBIX
MOHATHUH, CBSI3aHHBIX C TEMOU IMPAKTUYECKOTO 3aHATHS.

B mpouecce pemieHus 3agad BeauTe JUCKYCCHIO C TIpENojiaBaTelieM O TMPaBUIbHOCTH
MIPUMEHEHHUS METOJIOB UX PEIICHHS.

[Ipu npoBeneHnn BBIYMCICHUN IPUIEPKUBAWTECH Clleytomiero popmara:

(Ob6o3HaueHne wWCKOMOW BenuuuHb) = (OykBeHHas Qopmymna pacuyéra) = (MOACTAHOBKA
YHCIIEHHBIX 3HAUYEHUI BEJIMYMH, BXOAAIUX B (HOpPMYITy, C YKa3aHUEM HX pa3MepHOCTell) = (pe3yabTaT
BBIUMCJICHUH C yKa3aHUEM €0 pa3MEpPHOCTH).

DTO0 MOMOKET BaM M30€KaTh HEKOTOPBIX OMIMOOK, JINOO BHISIBUTH UX U UCTIPABUTb.

[Io BO3MOXKHOCTH CaMOCTOSITEIBHO JOBOJAMTE pEIICHHE MpeiaraeMblx 3agad 1o
OKOHYATEJIbHOT'O UTOTA.

B kxoHIle nmpakTHuecKoro 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTE Y TMPENOIaBaTeliss HEsICHbIC
BOIIPOCHI (€CJIH BBI HE TIPOSICHUIIA UX PAHEE).

3. Pexomenpanuu Jij1st IpoOBEICHUS JTAOOPATOPHBIX 3aHATHA.

Cobmonaiite TpeOOBaHHS TEXHHUKH OE30MACHOCTH, NS YEero HeoOXOIUMO MPOCITyIIaTh
pa3bsACHEHUS O MPABUILHOCTH MOBEACHUS B TaOOPATOPHH, 03HAKOMHUTHCS C MHCTPYKIHUEH MO OXpaHe
TpyJa U TeXHUKE 0€30MaCHOCTHU B JIA0OPATOPUU M PACTIHCATHCS B JKypHAJE 10 TEXHUKE OE30IMacCHOCTH.

[lepen BbIIOJIHEHWEM  JIAOOpATOPHOW pabOTHl (0 TPOBENEHUS 3aHATHS) TPOBEIUTE
CaMOCTOSITENIbHO TOATOTOBKY K paboTe, W3yYWB OCHOBHBIE TEOPETUYECKHE TOJOXKEHUS |
METOANYECKUE YKA3aHMUs, 3HAHNE KOTOPBIX HEOOXOUMO JJISI OCMBICIICHHOTO BBITTOTHEHHS PaOOTHI.

B mpouecce BblmonHEHUS pabOThI ClEeIyeT IMOCTOSHHO OOLIAThCsl C MpPErnojaaBaTesieM, 1o
BO3MOXKHOCTH U30erasi HepaBUIbHBIX IEHCTBUH.

OcHOBHbIE  pe3yNbTaThl SKCIEPUMEHTOB, 3a(pUKCUPOBAHHbIE B MHUCHMEHHOM BUJE,
NPEABSIBISAIOTCS B KOHIIE 3aHATUS HA YTBEPKACHHUE MpPErnogaBaTes.

Jljis 3amuThl oT4eTa 1Mo paboTe MOATOTOBBTE OTYET O MPOJEIaHHON paboTe B COOTBETCTBUU C
yYKa3aHUSIMU; B OTUYETE TOKHBI OBITh OTPAKEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4. PexomMeHaIiuu 1O BBITMTOJTHEHUIO CAMOCTOSITEIIBHON PabOThI

[TonyunTe y mpenomaBarens 3aJaHUE M CIMCOK PEKOMEHJIOBAHHOM JIMTEpATypbl B CaMOM
Hayalie ceMecTpa.

N3ydeHne T€OpeTUUECKUX BOIPOCOB CIEAYET MPOBOAUTH 10 BO3MOKHOCTH CAMOCTOSITEIBHO,
HO TPH 3aTPYAHEHHUSIX 00paIIaThCS K MPEToaaBaTelio.

[ToaroToBHTE MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BBIMONHEHUN (PPOHTANBHBIX 3aJlaHUN MO YCMOTPEHHUIO TMpEmnojaBaTesss padoTa MOXKET
OBITH OIlcHEHA 0€3 TMHCHhbMEHHOTO OTYETAa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC BOIMPOCHI, MPHU
YCIIOBUU aKTUBHOM CaMOCTOSTEIbHON pabOThI.

10. YYEBHO-METOJUYECKHUE PEKOMEHJIALIUM JJI51 IPEMOJABATEJIEN

1. UreHnue nexuu.



HepBa;I JICKIIUA OO0JJIKHaA OBITh BBCIACHUECM K JUCHUIIIIMHC (pa3;[eny AUCHUIUINHBI, YUTACMOMY

B HauyMHatomiemcs cemectpe). OHa JoDKHA coaepkaTh oOmui 0030p  copepskaHus
JAUCHUITIINHBI. B weit CICaAyeT OTMCTHTb MCETOAWYCCKHUEC MWHHOBALlMKM B PCIICHHMU 3ajady,
paccMaTpuBaCMbIX B OUCHUIUIMHE, JaTbhb IMCPCUCHDb peKOMeHHOBaHHOﬁ JIUTCPATypbl W BHOBb
MOABUBIIUXCA JIMTEPATYPHBIX HCTOYHUKOB, O6paTI/IB BHUMAaHHUE CTYACHTOB Ha 065[33T€J'H)HYIO nu
JOTIOTHUTEBHYIO JTUTEPATYPY.

M3105keHUI0 TEKYIIETO JIEKIIMOHHOTO MaTrepuaja IO0JDKHA IPEIIIECTBOBATH BBOJAHAS YaCTh,
coeprkaiasi KpaTKuii TepedeHb BOIPOCOB, PACCMOTPEHHBIX HAa MPEIbIAYINUX JeKiusx. Ha stom
JTare NoJe3HO 337aTh HECKOJIBKO BOMPOCOB ayAUTOPUH, OCYIIECTBUTH BHIOOPOUHBIA KOHTPOJIb 3HAHUS
CTYJICHTOB.

HpI/I N3JIOKCHUH JICKIIMOHHOI'0 MaTrcpuaia CICAYCT MOOLPATH BOIIPOCHI HCIMOCPCACTBCHHO B
mporecce U3JI0KEHUs, BHUMATEIBHO OTHOCSICh K BOIPOCAM CTYACHTOB W MPU HEOOXOIUMOCTH J1aBas
JOIOTHUTETbHBIE, 00JIee TOAPOOHbIE OSCHEHUS.

[lpn uTeHuM NeKUMi NPEUMYIIECTBEHHOE BHUMAHUS CJENyeT  YACHSITh KaueCTBEHHBIM
BOIIPOCAM, OIyCKasl IMPOCThIE MaTEMAaTHYECKHE BBIKIAKH, JINOO PEKOMEHIYS BBIMOIHUTH UX CAMUM
CTyJIeHTaM, JTHU00 OTChUIAsl CTYACHTOB K JIUTEPATYPHBIM UCTOYHUKAM M METOJNYECKUM MOCOOHSIM.

B mporecce JIeKIIMOHHOTO Kypca HEOOXOJUMO BO3MOXHO Yallle BO3BPALIAThCs K OCHOBHBIM
BONPOCaM JIUCIUILTUHBI, TPOBO/IS BEIOOPOUYHBII 3KCIIPECC-KOHTPOJIb 3HAHUHM CTYIEHTOB.

[TpunsTas npenoaaBareneM cucreMa 0003HaYeHUH JT0JDKHA YETKO Pa3bACHATHCS B Ipolecce e
BBCACHUS U UCIIOJIB30BATHCS B KOHCIICKTAaXx JIGKLII/Iﬁ

B JICKOUAX, MNOPCAICCTBYIONUX MNPAKTHUYCCKUM 3aHATUAM, CICAYCT KpaTrKO H3jJ1araTtb
COACPIKAaHUE MW OCHOBHLBIC 3aJjadyd ITPAKTUYCCKOr'o 3aHATHA, OaTb PCKOMCHAAIWMKW CTYACHTaM JJId
MOJITOTOBKH K HEMY.

Ha nmocnenneit nexuun BaKHO HAUTH BpeMs Il 0030pa OCHOBHBIX MOJIOKEHUH,

PAcCMOTPEHHBIX B IUCLUUILIMHE, NEPEYHI0 M (OPMYIUPOBKE BOIMPOCOB, BBIHOCHMBIX Ha
9K3aMeH MJIH 3auéT.

2. Yka3zaHus JUIs IPOBEACHUS IPAKTUUECKUX 3aHATUH.

TeMa HpaKTI/I'-ICCKOFO 3aHATHUA U €TI0 IOCIIN OOJIXKHBI 6I>ITI) 94ETKO O603H3‘ICHBI.

B HaygaJie HpaKTI/I‘-IeCKOFO 3aHATHUA ITOJIC3HO O6CYJII/ITB OCHOBHBIC IIOHATHA, CBA3AaHHBIE C €I'0
TEMOM.

B xome pemenus 3amad cileayeT BECTH JHUCKYCCHIO CO CTYACHTaAaMH O TPaBUILHOCTH
MIPUMEHEHHUS TEOPETUUECKUX 3HAHUM Ha OTJIEJbHBIX ATANax pelIeHus.

PexkoMeHnayercsi oTMeuaTh CTyIEHTOB, HanOoJiee aKTMBHO YYaCTBYIOUIUX B PEIICHUH 3a7ad U
JMCKYCCHSIX, KaK BCIyX, TaKk M B KHIDKKe mpernojaBatens. llepemaBath 3Ty HHPOpMAIUIO
OTBETCTBEHHOMY IO TEKYIIEH yCIIeBAaEMOCTH.

B KOHIIC npaKanecxoro 3aHATUA HpeILJ'IO)KI/ITI) aYJII/ITOpI/II/I HECKOJIBKO KOHTpOJ'II)HLIX
BOITPOCOB.

3. Vka3anus 1o KOHTPOJIIO CaMOCTOSATEILHOMN pa6OTBI CTYACHTOB.

[To ycMoTpeHuio mnpernojaBaTeisl 3aJaHHE Ha CaMOCTOATENBHYIO paboTy MOXKET ObITh
WH/IMBUYATbHBIM WIH (PPOHTAIHHBIM.

[Tpu ucnonb30BaHUM WHAWBUIYAIBHBIX 33JaHUN TPeOOBATh OT CTYIEHTA MUChbMEHHBII OTYET O
IPOJICJIAHHOM paboTe, MPOBOIUTH €ro 00CYkKICHHE.



[Tpu mpuMeHeHHH (POHTAIBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXIEHUS CO CTYJCHTaMHU
OCHOBHBIX TEOPETUYECKUX TOJIOKEHUH.

C umenpl0 KOHTPOJII KAayecTBa  BBITIOJHEHHUS CaMOCTOSTENbHOW paboThl  TpeboBaTh
WH/IMBUYaIbHBIE OTYETHI (IOMYCTUMO BMECTO NMHUCBMEHHOTO OTYETa MPUMEHSTh WHIUBUIyabHBIC

KOHTPOJIbHBIE BOIIPOCHI).

ABTOpP(BI):

ITono3oB Cepreit MapkoBud, K.().-M.H., JOLIEHT



