MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA SJIEKTPOOUSUYECKHUX YCTAHOBOK

OAOBPEHO YMC USOUT
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ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

YCKOPUTEJIN 3APSKEHHBIX HACTHUL]
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AHHOTALMS

B kypce paccmarpuBaroTCs MPUHUUIBI Pa0OTHI, DJIEMEHTHl TEOPHH W KOHCTPYKLUHU

COBPCMCHHBIX YCKOpI/ITCJIE':ﬁ 3apsKCHHBIX YaCTUI, @ TAKKE UX OCHOBHBIC MMApaMETPHI.

1. IEJIN U 3ATAYA OCBOEHHMSI YYEFHOM JTUCHUILJIAHBI

HGJ'ISIMI/I OCBOCHUA y‘—Ie6HOI71 JUCHUITIINHBI YCKOpI/ITeHI/I 3apSAKCHHBIX YaCTHUIL ABJISAFOTCA:

CopmepkuTcS  CHUCTEMaTHUECKOE M3JIOXKEHHEe  (PU3UUECKHX Pa3IUYHBIX
YCKOpUTENEH 3apsHKeHHBIX YacTHUIl, KOTOPHIE UCIIONIB3YIOTCS B AKCIIEPUMEHTANBHON SiAepHON (U3HKeE,
B (pu3MKe SIEMEHTapHBIX YaCTHUIl, a TaKXe A1 MPUMEHEHHsS B MPOMBINIJICHHOCTH U MEIHIIMHE.

HSyLIaIOTC}I 0COOEHHOCTHU JAUHAMHKU ITYYKOB 3aps’KCHHBIX YaCTHULl B JIMHEUHBIX U ITUKINYECKUX

OCHOB THUIIOB

YCKOPHUTEISIX U CQOPMYJIHPOBAHBl OCHOBHBIC TpPEOOBaHMS K Iy4dKaMm JJIsl pa3iIMyHBIX obOiactel
IIpUMEHEeHUs. PaccMOTpeHBl BCe BUJIBI U3JIYyYEHUS U3 YCKOPUTEIIEH, METOAbI KOHTPOJISA U JO3UMETPUU
NIEPBUYHOI0 U BTOPUYIHOT'O U3TYUCHUS.

Kypc Kypca (daxynprera
«IKCTIEPUMEHTAIBHON M TEOPETUYECKON (PU3HMKN», CHEIUATU3UPYIONTUXCS B 00JACTH MEIUIIMHCKOMN
(U3KMKY, UCIOJB30BAaHUS PAJUALIMOHHBIX HCTOYHHUKOB B MEIUIMHE U B OHOJIOTUH, PaJHallMOHHON
6e3omacHocti. OCHOBHOM 3a/ayeil Kypca SBISIETCS JI€TAIbHOE O3HAKOMJICHHE C YCKOPUTEIbHBIMU

JlaHHBIN JIEKUMA YUTaeTCs Il CTYACHTOB YETBEPTOIO

YCTaHOBKAMH KaK HCTOYHUKAMU NECPBUYHOIO W BTOPHUYHOI'O PaJUANMUOHHOIO MU3JIIYUCHUA C LCJIIBIO
HCIIOJIb30BAaHHUA ITYYKOB B MCAUIUHE U B IPYIUX TCXHUYCCKUX U TCXHOJIOTMICCKUX HCIIAX.

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 KOMIIETEHIIU U IIVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

VYHuBepcanbHble U(1iK) oOmenpodeccuoHanTbHbIE KOMITETEHIIUHN

| Kox 1 HanMeHoBaHHE KOMIIETEHIIUH | Ko n HaumMeHoBaHME WHIUKATOPA JTOCTHIKEHHUS KOMITCTCHITNHI

[TpodeccuonanbHple KOMIETEHIIMM B COOTBECTBUU C 3agadaMd U oOBekTamu (0OiacTsMu
3HaHUI ) TPOPECCHOHATHLHOMN IS TETLHOCTH:

3apaua O0BbeKT nim 00J1aCTH Koa u HaumenoBanue | Kox u HaumeHoBaHue

NnpogecCHOHAILHOM | 3HAHUA npogeccHOHATbHOM HHIHKATOPA

nesiteabHocTH (3I1]1) KOMIIeTCHIIMH; JOCTHKEHUSA
OcHoBanne npogeccnoHaIbHOM
(mpodecCHOHAIBHBIH | KOMIIETEHIHH




ITonroroBka
CIIELIMAJICTOB C
(dbyHIaMeHTaTBHOM
¢buzuko-
MaTEMaTHUYECKON U
HMH)XEHEPHOU
TMOJATOTOBKOM IS
MPOEKTUPOBAHUS U
AKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bU3UYECKUX U
TETIIO(U3UIECKUX
MIPOLIECCOB, SAIEPHOU
Y paaualOHHON
0e30macHOCTH

IloaroroBka
CIICIIUAJIICTOB C
(dbyHIaMeHTanbHON
¢buznko-
MaTeMaTUYeCKOH 1
VMH)KEHEPHOU

SnepHble peakTopHl,
SHEPreTUYECKUe
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-
¢u3nUecKre npoueccs
B aKTHBHBIX 30HaX
SJIEPHBIX PEAKTOPOB,
TETJIOHOCHUTEIN 1
MaTrepuabl AEePHBIX
PEaKTOPOB, SIACPHBIN
TOIJIMBHBIN ITUKII,
CHCTEMBI 00ecIIeueHuUs
0€30IMaCHOCTH, CUCTEMBI
yIIpaBJICHUS SAEPHO-
buznuecKkuMu
YCTaHOBKAMH,
MpOrpaMMHbIE
KOMILJIEKCHI IS
UCCJIE0BAHUS SIBICHUN
Y 3aKOHOMEPHOCTEN B
obnactu Ternopu3nKu
1 DHEPTETUKH, SIEPHBIX
PEakTopoB,
pacmpocTpaHeHus U
B3aUMO/ICHCTBUS
U3IIy4eHHS C O0BEKTaMHU
JKMUBOM U HEXKUBOU
TIPUPO/IBI,
JKOJIOTUYECKHUI
MOHUTOPUHT
OKpY’Karollei cpefipl,
obecrieueHue
0€30MacHOCTH SIEPHBIX
MaTepuaioB, 00HEKTOB
1 YCTaHOBOK aTOMHOM
MIPOMBIIIIICHHOCTH U
SHEPreTUKHU.
0€30macHOCTh
AKCIUTyaTalluu U
paaraMOHHBII
KOHTPOJIb aTOMHBIX
00BEKTOB U YCTaHOBOK;
SnepHble peakTopsl,
SHEPTreTUYECKHUE
YCTaHOBKH,
TETJIOTUIPABINYECCKUE
A HEUTPOHHO-

¢du3nyecKue Iporecchl

Hay‘-IHO-I/ICCJ'ICI[OBaTCJ'ILCKI/Iﬁ

cranaapt-IIC, anaans
OIbITA)

ITIK-1 [1] - Cmoco6en k
y4acTHUIO B pa3padoTKe
METOJIOB
MIPOTHO3UPOBAHUS
KOJINYECTBCHHBIX
XapaKTePUCTHK
MIPOIIECCOB,
MPOTEKAOIINX B
KOHKPETHBIX
TEXHUYCCKUX CUCTEMaX
Ha OCHOBE
CYIIECTBYIOIINX
METOUK

OcHosanue:
[IpodeccronanbHbIi
crangapt: 24.032

[IK-2 [1] - Crocob6eH k
YYaCTHUIO B IPOBEICHUH
(hbU3UIECKOTO U
YHUCIIEHHOTO
IKCIIEPUMEHTA, K
MTOJITOTOBKE

3-TIK-1[1] - 3naTh
METO/IbI
MIPOTHO3UPOBAHHS
KOJINYECTBEHHBIX
XapaKTePUCTHK
IIPOLIECCOB,
MPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYECKUX
cucTeMax Ha OCHOBE
CYIIECTBYIOIINX
METOJIHK;
V-TIIK-1[1] - YmeTs
pa3pabaTbIBaTh
METOIBI
MIPOTHO3UPOBAHUS
KOJIMYECTBEHHBIX
XapaKTepUCTHK
MIPOLIECCOB,
MPOTEKAIOIIUX B
KOHKPETHBIX
TEXHUYECKUX
crcTeMax Ha OCHOBE
CYULIECTBYIOIINX
METO/IVK;
B-TIK-1[1] - Bnanets
METOAaMHU
MIPOTHO3UPOBAHUS
KOJIMYECTBEHHBIX
XapaKTepUCTHK
MIPOLIECCOB,
MPOTEKAIOIUX B
KOHKPETHBIX
TEXHUYECKUX
crcTeMax Ha OCHOBE
CYLIECTBYIOIINX
METOJIHK.

3-1IK-2[1] - 3naTh
METO]IbI POBEICHUS
(hbU3UIEeCKOTO U
YHUCIICHHOTO
AKCIIEPUMEHTA, U
MTOJITOTOBKH




IIOATOTOBKOM IS
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
SJIEPHBIX YCTAaHOBOK
CO 3HAHHEM OCHOB
HEWTPOHHO-
¢bu3nUecKux u
TeII0(U3NIECKUX
IIPOLIECCOB, SEPHOU
U pagualiOHHON
6e30macHOCTH

IToaroroska
CHEIHAJIUCTOB C
(dbyHIaMeHTanbHON
¢buznko-
MaTeMaTH4eCKO! 1
MH)KEHEPHOU
MOATOTOBKOM ISt
MIPOEKTUPOBAHUS U
JKCIUTyaTaluu
STIEPHBIX YCTAaHOBOK
CO 3HAHHEM OCHOB
HEUTPOHHO-
(hUBUYECKUX H
TETIO(PU3MIECKIX

B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIJIOHOCUTENIH U
MaTepHuabl SIECPHBIX
PEaKTOPOB, SIAEPHBII
TOIIJIUBHBIN INKII,
CHCTEMBI 00eCIIeUeHUS
0e30IaCHOCTH, CHCTEMBI
yIpaBJieHUs SIEPHO-
buznyeckuMu
YCTaHOBKAMH,
MporpamMMHBIE
KOMILIICKCHI JIJIS
HUCCIICIOBAHUS SIBJICHUMN
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTETUKH, SIEPHBIX
PEaKTOpOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHS
U3Iy4YeHUs C 00bEKTaMH
JKUBOU M HEKUBOU
MIPUPOIBI,
JKOJOTMYECKUMN
MOHUTOPUHT
OKpYXaIoIleH Cpebl,
obecrieueHue
0€30M1aCHOCTH SJIEPHBIX
MaTepuasoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBILIIIEHHOCTH U
SHEPTETUKH.
0€30IMacCHOCTh
SKCIUTyaTaIluu 1
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;
MPOEKTHBII
SnepHbie peakTophl,
SHEPTreTUYECKUE
YCTaHOBKH,
TETIOTUIPABINYECKUE
Y HEUTPOHHO-
¢duznyecKue Nporecchl
B aKTUBHBIX 30HAX
SIEPHBIX PEAKTOPOB,
TEIUIOHOCUTEIIN U
MaTepHuabl SAECPHBIX
PEaKTOPOB, SIICPHBII
TOIUIMBHBIN ITHKII,
CHCTEMBI 00eCIICUCHUS
0€30IaCHOCTH, CHCTEMBI

COOTBCTCTBYHOIIIUX
OKCIICPUMCHTAJIBHBIX
CTCHAOB

Ocnoeanue:
[TpodeccnonanbHBIN
cranzaapt: 24.028

[TK-10.2 [1] - Criocoben
K pacuery
MPOSKTHUPOBAHUIO
OMOJIOTMYECKHX 3aIAT
Y CHCTEM KOHTPOJIS
paaralMOHHON
6e3omacHoct ADC

Ocnosanue:
[IpodeccronanbHbIHI
crannapt: 24.078

COOTBETCTBYIOIIUX
IKCITEPUMEHTATBHBIX
CTCHJIOB.;

V-TIK-2[1] - YmeTh
MIPOBONTH
¢buznueckuit u

YU CJICHHBIN
IKCIIEPUMEHT,
MOATOTOBUTH
COOTBETCTBYIOIIIHC
JKCIIEPUMEHTAIbHBIC
CTCH/JIBI;

B-TIK-2[1] - Bnanets
METOJIaMH1 TIPOBEICHHS
(bu3nuecKoro u
YHCIICHHOTO
JKCIIEPUMEHTa U
MTOITOTOBKH
COOTBETCTBYIOIIUX
IKCIIEPUMEHTAITBLHBIX
CTCHJIOB.

3-T1IK-10.2[1] - 3Hatp
OCHOBHBIE 3aKOHBI
pacrpocTpaHeHus
MOHU3HUPYIOLIUX
W3JIy4YECHHUH B
OJTHOPOJIHBIX U
HEOAHOPOIHBIX
cpenax;

V-IIK-10.2[1] - YMmeTh
MIPOCKTUPOBATh
CUCTEMBbI KOHTPOJIS
paaralMOHHON
6e3onacHocTr Ha ADC
1 0€30MacHOTO




MPOLECCOB, SIEPHOU
Y paJiMalliOHHON
6e30macHOCTH

yIpaBJieHUs SAEPHO-
buznyeckuMu
YCTaHOBKAMH,
MporpamMMHBIE
KOMILIICKCHI JIJIs
HUCCIIEeN0BaHUs ABJICHUN
1 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTETUKH, SIIEPHBIX
PEaKTOpOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHS
U3ITy4YeHUs C 00bEKTaMH
JKUBOU M HEKUBOU
MIPUPOIBI,
AKOJIOTMYEeCKUM
MOHUTOPUHT
OKpYXaIoIlei Cpebl,
obecrieueHue
0€30MacCHOCTH SIEPHBIX
MaTepuaoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBILIIEHHOCTH U
SHEPTETUKH.
0€30I1aCHOCTh
AKCIUTyaTallui 1
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;

obpamenusi ¢ OAT u
PAO;

B-TIK-10.2[1] -
Bnanets MeTomamu
MIPOEKTUPOBAHUS
OHOJIOTMYECKHX 3aIAT
paaranoHHO-
OITaCHBIX OOBLEKTOB

ADC

4. BOCIIUTATEJIbHBINA MOTEHIIUAJI JUCHUATLJIAHBI

Hamnpasnenus/nienn
BOCITUTAHUS

3ana4yn BocriuTaHus (KOx)

BocrmraTensHBINH TOTEHITHAT TUCITATIINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIUHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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7 Cemecmp

1 Yacts 1 1-8 8/8/0 25 KU1-8 3-TIK-




V-
IK-1,
B-
[K-1,
3-TIK-

V-
[1K-2,
B-
[1K-2,
3-IIK-
10.2,
V-
[K-
10.2,
B-
IIK-
10.2

YacTtb 2

9-16

8/8/0
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3-TIK-

V-
[K-1,
B-
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B-
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Umoeo 3a 7 Cemecmp

16/16/0

50
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V-
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B-
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3-TIK-
10.2,
V-
IIK-
10.2,
B-
K-
10.2

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o3na | [To1HOe HAaUMeHOBaHMe

YeHue

KN KonTposb no uroram

3 3auer

KAJIEHJIAPHBIN IIJIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
7 Cemecmp 16 16 0

1-8 Yacrs 1 8 8 0

1-2 Tema 1. BBenenue Bcero ayutopHbIx 4acoB
Hcropus pa3sBUTHSA YCKOPUTENBHOW TEXHUKH, POJIb 1 | 1 | 0
OTEUECTBEHHBIX YU€HBIX. [[puMeHeHne yckopuTenel B HayKe, Owuaitn
TEXHUKE, IPOMBIIIIIEHHOCTH, CETbCKOM XO0341iCTBE, MEIULIUHE. | () 0 0
Wnes yckopenus u e€ moaudukanmu. Kimaccupukarms
YCKOPHUTENEH, OCHOBHBIE €IMHUILIBI U3MEPEHUS U
TEPMHUHOJIOTHSI.

2-3 Tema 2 BeraTpoHHbIe KoJ1e0aHNs Bcero ayiuTopHbIX 4acoB
JIBUKEHME 3apsiioB B MArHUTHOM T1oJie. OCHOBHBIE | | 1 | 0
cooTtHoteHus. PaBHoBecHas opbuta. [lokazarens crnaga Ownnaitn
MarHuTHOTO noJisa. berarponusie konebanus. KauectBeHHoe 0 0 0
pPaccMOTpPEeHHE YCTOMYMBOCTH OETaTPOHHBIX KOJICOaHHIA.

AnnabaTuyeckoe 3aTyxaHue 0eTaTpOHHBIX KOJICOaHMIT

3-4 Tema 3. YcToiluMBOCTH 0€TATPOHHBIX KOJIeOaHMI Bcero ayiuTopHbIX 4acoB
VYpaBHeHHE OETaTPOHHBIX KOJeOaHUI B a3UMYTaJIbHO- 1 |1 [0
CUMMETPUYHOM MATrHUTHOM T0JIE. Y CIOBUSl YCTOMYMBOCTH Ownunaitn
OeTaTpOHHBIX KoJeOaHuil. AnnabaTuyeckoe 3aTyxaHue 0 0 0
OCTaTPOHHBIX KOJCOAHHH.

4-5 Tema 4. IlpyHIHMIIBI CHIBHOH (POKYCHUPOBKH Bcero ayiutopHbIx 4acoB
JIBr>KeHue 3aps/10B B IEPUOIUUECKUX MATHUTHBIX MOJSX. 1 |1 [0
VYpaBuenus newkenus. [I[puHInn cuiibHON (HOKYCHPOBKHU. Ownuaiin
VYcnoBust yCTOMUMBOCTH U JUarpaMMbl YCTOMYUBOCTH. 0 0 0
Pe3oHaHCBHL.

5-6 Tema S. Ilpunnun aBTopasupoBKHU Bcero ayIuTOpHBIX 4acoB
Pe3onancHeii cnoco0 yckopeHusi. PaBHOBecHas 1 | 1 | 0




yactura. [Ipuniun aBrodasuposku. KoapduumeHnt
NPOCTPAHCTBEHHOTO YIIOTHEHUS OpOUTHI. CHHXPOHHBIE
KosieOaHus. YPpaBHEHHUSI MAJIBIX CHHXPOHHBIX KOJIEOaHUA.
Brausinust yckopeHHst Ha CHHXPOHHBIE KoJIeOaHusl.

Ownutaiig

0 0 0

6-7 Tema 6. CunxporponHnoe uziayuenue (CH) Bcero aynutopHsix 4acoB
HNuterpanbubie xapaktepuctuku. Bnusaue CU Ha 1 | 1 | 0
OeTaTpOHHBIE U CHHXPOTPOHHBIE KoJiebanus. KBaHToBbIE Omnutaiin
s dextol. [punoxkenns CU. 0 | 0 | 0

7-8 Tema 7. beraTpoH, 3JIEKTPOHHBII CHHXPOTPOH Bcero ayiutopHsIX 4acoB
Omnpenenenre ¥ MPUHLUUI pabOTHl. DIEMEHThl KOHCTPYKIIHH. 1 |1 [0
[TapameTpsl JEHCTBYIOINX YCTAHOBOK M UX IPUMEHEHUE. Ownuaiin

0 | 0 | 0

8-9 Tema 8. LHukjgoTpon Bcero ayiutopHbIx 4acoB
Omnpenenenre ¥ MPUHIUT pabOTHI. DIEMEHTHI KOHCTPYKIIHH. 1 |1 [0
[TapameTpsl AeHCTBYIOMUX HUKIOTPOHOB U UX IPUMEHEHHUE. Omnuaiin

0 0 0

9-16 Yacrs 2 8 8 0

9-10 Tema 9. ®a30TpoOH U MUKPOTPOH. Bcero ayutopHbIx 4acoB
Omnpenenenre ¥ MPUHIUT pabOTHI. DIEMEHTHl KOHCTPYKIIHH. 1 |1 [0
[TapameTpsl AeCTBYIONIMX YCTAHOBOK U UX MIPUMEHEHUE. Omnutaiin

0 |0 |0

10-11 | Tema 10. MonHbIe cHHXpOTPOHBI. OnipenesieHne u Bcero ayIuTOpHBIX 4acoB
NPUHIH 1 | | | 0
OnemeHThl KOHCTpyKUMH. Ilapamerpsr. Omnnaiin

0 |0 |0

11-12 | Tema 11. YcKkopHuTeIbHO-HAKOMUTEIbHbIE KOMILJIEKCHI Bcero ayutopHbIX 4acoB
OcHoBuble cooTHOMeHus. [IpuHimn padoTsl. [Tlapamerpsl 1 |1 [0
JEACTBYIOIUX YCTAaHOBOK. Ouwuutaiig

0 | 0 | 0

12-13 | Tema 12. JIuHeiinble pe30HAHCHBbIE YCKOPHUTEIHN Bcero ayiutopHbIx 4acoB
3JIEKTPOHOB 1 |1 [0
Ompenenenne W npuHOUN padoThl. OCOOEHHOCTH Omnnaitn
JUHAMHUKH DJICKTPOHOB. 0 0 0
DJIeMEeHThI KOHCTPYKIMU. [lapaMeTpbl 1eHCTBYIOMNX
YCTAaHOBOK M MX IPUMEHEHUE.

13 -14 | Tema 13. JIuHeiiHbIe Pe30HAHCHbIE YCKOPUTEJIHU HOHOB Bcero ayutopHbIx 4acoB
[Tpuniun paboThl. DIeMEeHTHl KOHCTpYKIUU. [TapameTpbl 1 |1 [0
JEHCTBYIOIINX YCTAHOBOK U UX MPUMEHEHUE. Omnutaiin

0 K |0

14 -15 | Tema 14. J/IuHeliHble HHAYKIIHOHHBIC YCKOPHTEJIN Bcero aytuTopHbIX 4acoB
Onpenenenre U NPUHIUI pabOThl. DJIEMEHThl KOHCTPYKLHH. 1 | 1 | 0
ITapameTpsl AEMCTBYIOIMX YCTAHOBOK U UX IPUMEHEHHUE. Omnutaiin

0 |0 |0

15-16 | Tema 15. Yckoputenu Tpanc¢opMaTOPHOro THIIA Bcero aynutopHsix 4acoB
Kackagnbie reHepaTopbl BBICOKMX HANPSKEHUNH. DIIEMEHThI 1 |1 [0
KOHCTpyKUuU. [TapaMeTpbl 1eHCTBYIOMMX YCTAHOBOK U UX Omnutaiin
IpUMEHEHUE. 0 | 0 | 0

16 Tema 16. DiekTpocTaTHYECKHE YCKOPUTEIH Bcero ayiutopHbIx 4acoB
[Tpuniun paboThl U NIEMEHTHI KOHCTPYKIHHU. [lepe3apsaabie 1 |1 [0
yckoputenu. [lapameTpsl 1eMCTBYIOMMX YCTAHOBOK U UX Omnuaiin
IPUMEHEHHE. 0 [0 [0




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o03na | [loiHOe HaMMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT

TEMbI [IPAKTUYECKWX 3AHSATUI

Henean | Tembl 3anstuii / Coaep:xxanue

7 Cemecmp

Cemunap 1
CunbHas pokycupoBka. KBanpynoiabHas 3eKTpocTaTudecKas
Y MarHuTHasi GOKYCHUPOBKHU IYUYKOB.

Cemunap 2

Hedokycupyroriue GakTopsl B YCKOPUTEISIX. THITBI
nonepeyHoit poxycupoBku. oKyCcHpoOBKa CETKaMU U
dhonpKaMu.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[To nanHOMY Kypcy npeaycMmoTpensl Tosbko Jekinu 1 CPC, nmo yactu jexiuii moAroToBIeHbI
MIPE3EHTALINH.

7. POHJ OHEHOYHBLIX CPEICTB

@DOH/JT OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSTHN TEKYUIETo,
pyOekKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay (GOpPMUPYEMBIMH KOMIIETCHIUSIMU W (OpMaMu KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBIICHA B CIIEAyIOIIeH Tabnuie:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTECTaIII/IOHHOC MeEponpusiTue
(KTI 1)
TIK-1 3-TIK-1 3, K-8, KU-16
VIIK-1 3, K-8, KI-16
B-TIK-1 3, K-8, KI-16
TIK-10.2 3-1IK-10.2 3, K-8, KU-16
V-TIK-10.2 3, K-8, KI-16
B-TTK-10.2 3, K-8, KU-16
TK-2 3-1IK-2 3, K-8, KI-16




VY-1IK-2 3, K-8, K1-16
B-IIK-2 3, K-8, KH-16

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKJIIOYMTEIBLHO. MTorosas arrecranus II0 JHCHUILUIMHE ollcHMBaeTcsa 1o 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII TPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He NOMycKast

D CYIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHOY

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHUS TOJNBKO OCHOBHOTO MaTepHalla,
3- HO HE yCBOMWII €r0 JeTaleil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyIICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
HoKe «HEYO0871eMEOPUMENLHOY OLICHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJIOJKUATE 00yUueHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:



1. DU K93 BBezneHue B My4KOBYIO 3JEKTPOHUKY : yuebd. mocobue ams By30B, B. A. Kypnaes, 0. C.
[Ipotacos, U. B. IiBeTkoB, Mocka: MUDU, 2008

2.621.38 K93 BBezneHue B My4KOBYIO JEKTPOHUKY : yueOHOe mocobue ais By30B, B. A. Kypnaes, 1O.
C. IIporacos, U. B. lIeTkoB, Mocksa: MU®U, 2008

3.621.38 I'12 OGopynoBanue Juist pabOThl ¢ YCKOPEHHBIMU ITy4KaMH : yuyeOHoe nocodue, H. M.
I'aBpuios, C. B. ComoB, Mocksa: HUAY MUOUH, 2010

4. DU I'12 O6opynoBanue 1151 pabOTHI ¢ YCKOPEHHBIMH ITyYKaMH : y4eOHOe rmocodue uist By30B, H.
M. I'aBpusios, C. B. ComoB, Mocksa: HUAY MU®U, 2010

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. DU C91 PensTHBHCTCKHE TOPOUAAIBHBIE TyYKH : yueOHoe nocodue, Mocksa: HUSY MUOU, 2012

2. OU JI55 YckopuTtenu 3apspKeHHBIX YacTUI] B SKCIIEPUMEHTAbHON (PM3UKE BBICOKMX YHEPTUH :
teket sieknui, FO. I1. Jlobpero, Mocksa: MU®U, 2008

[MTPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHoe porpaMMHoe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJBHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUIINHBI

CrenuraibHOE MaTepUATbHO-TEXHUYECKOE oOecTieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Meroandeckue peKOMEHAAIMH IJIs1 CTYICHTOB
1. Pexomenaaruu o padoTe ¢ JICKIMOHHON YaCThIO JUCITUILUIHHBI.

[lepen HavyamoM 3aHATHI HEOOXOAMMO BHHMMATEIILHO O3HAKOMHUTBHCS C YYEOHBIM IIJIAHOM
IIPOBEJICHUS JIEKIIMH U CHUCKOM PEKOMEH0BAaHHOM JIUTEPATYPHI.

Ilepen mnocemeHneM OYepeqHOW JIEKIMU OCBEXKUTh B NaMSITH OCHOBHBIE KOHIEHLMU
MpoiieHHOro paHee marepuana. [loAroToBUTH MpU HEOOXOAMMOCTH BOMNPOCH! INpernojaBaTento. He
CMYIIIAHTECh, €CIIH BOIIPOCHI BaM Ka)KyTCsl IIPOCTHIMHU.

Ha nexkumm OCHOBHOE BHHMAaHHE ClEAyeT YIeNnsATh He (opMyslaM U MaTeMaTHYECKUM
BBIKJIAJIKAM, & COJEPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPECIICHUSIM U IIOCTaHOBKAM 3aJad.



B nporecce n3yueHust JeKIIMOHHOTO Kypca HEOOX0JMMO 0 BO3MOXHOCTH Yallle BO3BPAIIATHCS
K OCHOBHBIM IOHATHSIM M METOJIaM pelIeHMs 3a71ad (37eCb CO CTOPOHBI MPENOIAaBaTENsI BO3ZMOXKEH
BbIOOPOYHBIN KOHTPOJIb BalllMX 3HAHUN).

XKenarenbHO UCHONAB30BaTh B KOHCIEKTaxX JIEKUUH CHCTEMY OO0O3HAaYeHHWil, K KOTOpOM
npuleraer npenojaBaTelb.

s Oonee moapoOHOro M3y4deHHs Kypca cienyeT padoTaTh ¢ peKOMEHJOBAHHBIMU M BHOBb
MOSIBJISIFOIIMMHUCS JTUTEPATYPHBIMA HCTOYHUKAMH.

2. PexoMeHnmarum 11s MPOBCACHUS IMTPAKTUYCCKUX 3aHATHH.

[lepen mocemieHneM MPAKTUYECKOTO 3aHATUS YSCHHUTE €r0 TEMY W CaMOCTOSTEIbHO H3YyUHUTE
CBSI3aHHBIC C HEHl MOHATHS U METOJIBI PELICHHUS 3aad.

[lepen pemeHreM 3amad aKTHBHO Y4YacTBYHTE B OOCYXICHUH C MPEIOJABATENIEM OCHOBHBIX
MOHSATHH, CBA3aHHBIX C TEMOM MPAKTHYECKOTO 3aHATHSL.

B mpomecce pemenns 3amad BeaUTE AMCKYCCHIO C TIPENOJABAaTENeM O IPAaBUIBHOCTH
NPUMEHEHHSI METOJIOB UX PEIICHUSI.

[Tpu npoBeieHUM BBIYMCIIEHUH NpHUIEpKUBaiiTech clieayromero opmara:

(OGo3HaueHne MCKOMOM BenMuMHBI) = (OykBeHHas ¢opmyna pacuyéra) = (MOACTAaHOBKA
YHCJICHHBIX 3HAaYCHUH BEJIMYUH, BXOIAIIMX B (popMyITy, ¢ yKa3aHHEM HX pa3MepHOCTEH) = (pe3yabTar
BBIYHCIICHUM C YKa3aHUEM €ro Pa3MEPHOCTH).

3TO MOMOKET BaM M30eKaTh HEKOTOPHIX OMUOOK, JINOO BBISIBUTH UX M UCTIPABUTH.

[To BO3MOXHOCTH CaMOCTOSITEJIBHO JIOBOJWTE pEUICHWE IMpelaraéMbIX 3amad  Jio
OKOHYATEJIbHOTO UTOTA.

B KoHIle pakTHYeCKOTO 3aHATHS MPH HEOOXOJMMOCTH BBISICHUTE Y TPEIOaBaTessl HEsCHbIC
BOITPOCHI (€CIIH BB HE MPOSICHUIIN HX PaHee).

3. PexoMenaanuu [uis NpoBeACHUS J1AOOPATOPHBIX 3aHATHI.

CoOnronaiite TpeOOBaHHMS TEXHHKH O€30MacHOCTH, IS Yero HEOOXOAMMO MpOCTyIIaTh
pa3bsCHEHUS O TPABWIIBHOCTU TIOBEACHHUS B JIAOOPATOPUH, O3HAKOMHUTHCSI ¢ MHCTPYKIIMEH 110 OXpaHe
Tpy/ia ¥ TEXHUKE OE30MTaCHOCTH B JJa0OPATOPUU M PACIIMCAThCS B KYyPHAJIE IO TEXHUKE O€30MacHOCTH.

Ilepen BeIMoONHEHWEM  JabOpaTOpHON pabOTHl (0 TPOBEACHUS 3aHITHS) MPOBEIUTE
CaMOCTOSITEJIbHO TOJATOTOBKY K pa0oTe, M3y4MB OCHOBHBIE TEOPETHUYECKHE IMOJIOXKEHHUS U
METOJMYECKUE YKa3aHUsl, 3HAHUE KOTOPBIX HEOOXO0AUMO JUIsl OCMBICIIEHHOTO BBIIIOJIHEHUSI PaOOTHI.

B mnpouecce BbimonHeHUs paOOThI ClEAyeT MOCTOSIHHO OOIIAThCS € MpernoiaBaTesieM, II0
BO3MOKHOCTH M30erasi HempaBUIbHBIX J1EHCTBHIA.

OCHOBHBIE  PE3yNbTaThl AKCIEPUMEHTOB, 3a(UKCHPOBAHHBIE B IHUCHBMEHHOM  BHJIE,
MPEIBSBISIOTCS B KOHIIE 3aHATHUS HAa YTBEPXKICHHUE TIPENOIaBaTeIIsl.

JIist 3a1uUTHl OTYeTa Mo padoTe MOATOTOBHTE OTYET O MPOJEIAaHHONH paboTe B COOTBETCTBHH C
yKa3aHUSIMU; B OTYETE JOJKHBI ObITh OTPa’KE€Hbl OCHOBHBIE PE3YJIbTATHI U BBIBOBI.

4. Pexomenanyuy no BBEIIOJIHEHHUIO CaMOCTOSITEILHOMN pa6OTBI

Ilonyuure y mnpenopasaTens 3aJaHUE U CIMCOK PEKOMEHJOBAHHOM JIUTEPaTypbl B CaMOM
Hayajie cemecTpa.



HSy‘-IeHI/IG TCOPCTUUCCKHUX BOIIPOCOB CIICAYCT IMPOBOAUTH IO BO3MOKHOCTHU CAMOCTOSATCIIBHO,
HO TpH 3aTPyJHEHUSAX 00paliaThCs K MPerno1aBaTeto.

[ToaroToBHTE MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BeIMONTHEHUH (PPOHTATBHBIX 3aJJAaHUN MO YCMOTPEHHUIO TMPEmnojaBaTesisi padoTa MOXKET
OBITH OIlcHEHAa 0€3 MMHCHhMEHHOTO OTYETAa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIMPOCHI, MPHU
YCJIOBHH aKTUBHOW CaMOCTOSITEIbHON pabOTHI.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU IJI5 IPENOJABATEJEN

1. Urenune nexiui.

[lepBas nekuust 1okHa ObITh BBEICHUEM K JUCLMILIMHE (pa3zeily AUCUUIUIMHBI, YUTAEMOMY

B HayuHaromeMcs cemectpe). OHa JomKHA coiepkaTh oOmui 0030p COAepIKaHMs
JUCIMIUIMHBL. B Hel ciexyer OTMETUTh METOAMYECKHME HWHHOBAIMM B PEIICHUU  3anad,
paccMaTpuBaeMbIX B JUCLMIUIMHE, JaTb II€PEYEHb PEKOMEHIOBAHHOW JIMTEpPATypbl M BHOBb
HOSIBUBILIMXCSl JINTEPATYpPHBIX HMCTOYHMKOB, OOpaTHB BHHMMAaHHE CTYJEHTOB Ha 00s3aTelbHYI0 U
JIOTIOJIHUTENBHYIO JTUTEPATYPY.

N3105keHNI0 TEKYILEro JIEKIMOHHOTO MaTepuaja JIO0JKHA IPEALIECTBOBaTh BBOJHAS YacTh,
cojJiepkaliasi KpaTKuil IepedyeHb BOIIPOCOB, PACCMOTPEHHBIX HA MpEeAbLAyHIMX Jekiusax. Ha atom
JTare MoJje3HO 334aTh HECKOJIBKO BOIPOCOB ayAUTOPUH, OCYIIECTBUTH BEHIOOPOUHBIA KOHTPOJIh 3HAHUS
CTYJI€HTOB.

[Ipu W3MOXKEHUHU JIEKIIMOHHOTO MaTepuaja cieayeT MOOLIPSITh BOIMPOCH HEMOCPEACTBEHHO B
Iporecce M3JI0XKEHUs, BHUMATEIBHO OTHOCSCh K BOIPOCaM CTYAEHTOB U IPU HEOOXOIMMOCTH JaBas
JIONIOJTHUTENbHBIE, O0see NOAPOOHBIE OSCHEHHUS.

IIpy uTeHuM JeKUMH NPEUMYLIECTBEHHOE BHUMAaHHS CIEAyeT  YIENATh KaueCTBEHHBIM
BOMpOCaM, OITycKasl MPOCTble MaTEMaTUYECKHE BBIKJIAAKH, JTUOO PEKOMEHYs BBINOJHUTh UX CAMUM
CTyACHTaM, 100 OTChIIasl CTYJACHTOB K JINTEPATYPHBIM UCTOYHUKAM U METOJANYECKUM MOCOOUSIM.

B mpouecce NEKIIMOHHOIO Kypca HEOOXOAMMO BO3MOKHO Hallle BO3BPALIATHCS K OCHOBHBIM
BOIPOCAaM JIUCUUIUIMHBI, IPOBOS BBIOOPOUHBIHN 3KCIIPECC-KOHTPOJIb 3HAHUMN CTYEHTOB.

[IpunsTas npenogaBaTeneM cuctemMa 0003HauYeHUHN JOHKHA YETKO pa3bsCHATHCS B Ipolecce eé
BBEJICHUS U HCIIOIb30BATHCS B KOHCIIEKTAX JICKIIUH

B nexknusax, MNpeAmecTBYIOIIMX MNMPAKTUYECKHMM 3aHATHSAM, CIEAyeT KpaTKO H3Jlararh
COJIEpP’)KaHUE M OCHOBHBIE 3aJa4M IIPAKTUYECKOrO 3aHATHUS, JaTh PEKOMEHJALUU CTyACHTaM s
MIOATOTOBKH K HEMY.

Ha nocneanei ekuuu Ba)XHO HATH BpeMs 1711 0030pa OCHOBHBIX ITOJIOXKEHUIH,

pPacCMOTPEHHBIX B AMCLUUIUIMHE, TEPEUHI0 M (OPMYIMPOBKE BOINPOCOB, BBIHOCUMBIX Ha
9K3aMEH WM 3a4€ET.

2. Yka3aHus )il NPOBEACHUS MPAKTUYECKUX 3aAHATUM.
TemMa mpakTUYECKOTO 3aHATHS U €0 1ETH JTODKHBI OBITh YETKO 0003HAYCHBI.

B nauane mpakTH4ecKoro 3aHATHS MOJE3HO OOCYAMTH OCHOBHBIE MOHSITHS, CBSI3aHHBIE C €r0
TEMOH.



B xonme pemeHus 3amad cieqyeT BECTH JUCKYCCHIO CO CTYACHTAMH O IIPaBUIIBHOCTH
IIPUMEHEHHUs TEOPETUYECKUX 3HAHUM Ha OTJEIbHBIX JTallaX PELICHUs.

PekoMenayercss oTMeuaTh CTY/IEHTOB, Hau0OoOJIee aKTUBHO Y4aCTBYIOUIMX B PELICHUM 3ajad U
TMCKYCCHSIX, Kak BCIyX, TaKk W B KHIDKKE TmpernonaBatens. llepemaBate 3Ty HHPOpMAIIUIO
OTBETCTBEHHOMY I10 TEKYIIEH yCIIEBAEMOCTH.

B KOHIE NPaKTHYECKOTO 3aHATUSA INPEUIOKHUTH ayJAUTOPUM HECKOJIBKO KOHTPOJIBHBIX
BOIIPOCOB.

3. Ykazanus 1o KOHTPOJIIO CaMOCTOSTEIbHOM pa60TBI CTYACHTOB.

[To ycMoTpeHuio mpernojaBaTeisl 3aJaHHEe Ha CaMOCTOATENIBHYIO paboTy MOXET OBITh
WHIMBUAYTHHBIM WA (DPOHTATHHBIM.

[Tpu MCcTIOIB30BAaHUHN WHAMBHUIYAIBHBIX 3aJJaHUIA TPEOOBATH OT CTYJCHTA MUCHbMCHHBIH OTUYET O
MpoJIeTIaHHOM padoTe, MPOBOANTH €T0 OOCYKICHHE.

[Tpu nmpumeHeHHH (POHTANBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXICHUS CO CTYJICHTaMHU
OCHOBHBIX TEOPETUYCCKHUX TTOJIOKEHUIA.

C 1uenpl0 KOHTPOJNS KauyecTBa BBIMIOJHEHUS CaMOCTOSATENbHOW paboThl  TpeboBaTh
WHIUBUAYATbHBIE OTUETHI (JOMYCTUMO BMECTO MHUCHMEHHOTO OTYeTa MPHUMEHSTHh HHIWBUIYalbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

ABTOp(BI):

[Tonozor Cepreit MapkoBud, K.(.-M.H., JOLIEHT



