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AHHOTANIUA

JucuuruiHa sIBISIETCSl OJHOM W3 OCHOBHBIX AMCLUMIUIMH 00pa3oBaTeibHON Mporpammbsl. B
paMKax JaHHOM JUCIMIUIMHBI PACCMOTPEHBI TEOPETHYECKHE OCHOBBI (DU3MKU B3aUMOJCHCTBHA
3apsUKEHHBIX YaCTUIl M TaMMa-U3JydEHHs C BEIIECTBOM, a TAaKKe IIPOBOIATCS IPAKTHUYECKUE U
nabopaTtopHbIe padOTHI.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Jatb cryneHtam 0a3oBble 3HAHHUA O MpOLECCaX, BO3HHUKAIOIMX NPU B3aUMOACHCTBUU
3apsUKEHHBIX YaCTHLl U TaMMa-u3JIyd€HHs] C BEIIECTBOM, C LEJIbI0 HCIOJIb30BAHUS IOJYYEHHBIX
3HAHUW B Pa3IMYHBIX OOJIACTSAX HAyKH U TEXHUKH, CBA3AHHBIX C NMPUMEHEHHEM HOHHU3UPYIOIIMX
W3JTyYEHHM.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

W3yueHne MUCHMIUIMHBI ONUPAETCS Ha 3HAHMSA, MOJYUYECHHBIC TPU W3YYEHUH KypCOB OOIIei
¢u3uKku, B TOM 4ucIie, pa3nena «AToMHas GU3MKa», a Takke o0nagarb 0a30BBIMH 3HAHUSIMH Kypca
«KBaHTOBasi MEXaHUKaAY.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpodpecCHoHaIbHbIE KOMITETCHITNH
Kon n naumenoBanue komnereHnin  Koj 1 HauMeHOBaHUE UHAMKATOPA TOCTHKEHUS

KOMIIETEHIH
OIIK-1 [1] — Cnocoben ucnonb3zoBats | 3-OITK-1 [1] — 3HaTh 6a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30Bble 3HAHU JUCLUIUIMH; OCHOBHBIE MaTEMAaTHYECKHUE 3aKOHBI; OCHOBHBIE
€CTECTBEHHOHAYYHBIX JUCLUIUINH B (du3nveckre SBICHUS, MPOIECCHI, 3aKOHBI U TPAHUIIBI UX
npo¢eCcCHOHATIBLHOM 1eATENbHOCTH, IPUMEHUMOCTH; CYLITHOCTh OCHOBHBIX XUMHUECKUX 3aKOHOB
MPUMEHSTh METOIBI U SIBJICHUI; METO/Ibl MATEMaTUYECKOTO MOICTUPOBAHNUS,
MaTeMaTHYeCKOro aHaJIn3a U TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS
MOJEIIMPOBAHNUS, TEOPETHYECKOTO U V-OI1K-1 [1] — YMeTb BBISIBISTH €CTECTBEHHOHAYUHYIO

HKCIIEPUMEHTATLHOTO UCCIEIOBAHUSI | CYIIHOCTH MPOOJIeM, BOSHUKAIOIINX B X0
poeCCUOHAIBHON JeSTENHHOCTH, TPUBJIEKATD JIJIST MX
peIIeHUs] COOTBETCTBYIOIMINN (PU3HKO-MaTeMaTHIECKHIA
anmapar
B-OIIK-1 [1] — Bnagets MaTeMaTHYECKUM aIllapaToM JJIs
pa3paboTKu MOJIeNe MPOLEeCCOB U SBJIEHUH, peIIeHUS
MPAKTUYECKHX 3a7a4 MPo(HeCcCHOHATBLHOM IeATENbHOCTH;
HaBBIKAMH MCTIOJIb30BaHUSI OCHOBHBIX O0IIE()U3UIECKUX
3aKOHOB U IPUHIUIIOB

VYK-1 [1] — Cnocob6en ocymectBiate  3-YK-1 [1] — 3Hath: MeTOAMKH cOOpa U 00pabOTKU
MOMCK, KPUTHIECKUN aHaIN3 ¥ CHHTEe3 ~HWH(POPMAIINH; aKTyallbHbIE POCCHHUCKUE U 3apyOCIKHbIC
uH(pOpMAIINH, TPUMEHSATh CHCTEMHBIN =~ UCTOYHUKU UHPOpMAIUH B chepe mpodheccHoHATEHON
MIOJIXO/1 JUTSL PEIIEHUS TIOCTABJICHHBIX  JIEATEIbHOCTH; METO CHCTEMHOTO aHaIH3a




3a1a4

YKE-1 [1] — Cioco6eH ucmonbp30Bath
3HAHHS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IIPUMCHATH MCTOIbI
MaTeMaTHYECKOr0 aHaIN3a 1
MO/ICJIMPOBAHUS, TCOPETUUCCKOTO U
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHMUS
B ITIOCTABJICHHBIX 3aJa4ax

V-VK-1[1] — YMeTh: IpUMEHITh METOAMKH ITOMCKa, cOopa 1
00paboTku HHGOPMAITUHU; OCYIIECTBISITh KPUTUICCKUI
aHaJIU3 ¥ CUHTE3 HH(OpMAIIHH, TIOJTYISHHOW U3 Pa3HBIX
HUCTOYHHUKOB
B-VK-1 [1] — Bnagers: MeTomaMu moucka, coopa u
00pabOTKH, KPUTUIECKOTO aHAIN3a U CUHTE3a HH()OpMAIIHH;
METOJAMKON CHCTEMHOTO TTOAX0/Ia JUTSl PEIICHHS
NIOCTABJICHHBIX 337134

3-YKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIMILIMH, METO/IbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,
TEOPETHYECKOT0 U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTbh: UCIIOJB30BaTh MAaTEMAaTHUCCKUE
METO/IbI B TEXHUYECKUX MPHIOKECHHUSIX, PACCUUTHIBATD

OCHOBHBIC YHCJIOBBIC XapaKTCPUCTUKHU CJIy‘IaI\/JIHI)IX BCJINYHMH,
peuaTtb OCHOBHBLIC 3a/1a41 MaTeMaTH4YECKOU CTaTUCTHUKH,

peuiaTh TUIIOBBIC PACUCTHLIC 3a1a41

B-VKE-1 [1] — BaageTh: METOJaMH MaT€EMaTHYECKOTO
aHaJIM3a U MOJEIMPOBAHUS; METOJAMU PELICHHUS 3a]1a4
aHaJM3a U pacyeTa XapakKTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00pa0OTKH IKCIIEPUMEHTATLHBIX
JIAHHBIX, METOAaMH pabOThI C TPUKIIATHBIMH IPOTPAMMHBIMHU
MPOAYKTaMHU

HpO(beCCI/IOHaJ'ILHbIe KOMIICTCHIIMKM B COOTBCCTBHMHM C 3aJadyaMH U

3HaHU) TpoeCcCHOHATBLHOMN 1A TEIbHOCTH:

oObekTamu (00JaCTAMH

3agaua
npogdeccuoHaIbLHOI
aesteabHoctu (3I11)

O0BeKT nIn
00J12CTH 3HAHUSA

Konx n nHaumenoBanue
npogdeccuoHaAILHOM
KOMIIEeTEeHIUH;
OcHoBaHnue
(mpodeccuoHAIBHBIH
cranaapr-IIC, anaan3
OnbITA)

HAaY4YHO-MCCIIEN0BATEIbCKUAMN

Kon n nHaumenoBanue
HHANKATOpA
AOCTHKECHUS
npogdeccuoHaATLHOM
KOMIIeTEeHIIUM

W3yuenue n aHammus
HAaY4YHO-TEXHUYECKOMN
uHopManuy,
OTEYECTBEHHOTO H
3apy0eKHOTO OTBITA TTO
TEeMaTHKe
UCCIIEIOBaHUS

MH(pOPMAaIMOHHO-
W3MEPUTEITbHBIC
CHCTEMBI,
kubeppusnyeckue
YCTPOMCTBA,
CHCTEMBI KOHTPOJISI U
yIIpaBJICHUS SJIEPHO-
buznuecKux
YCTaHOBOK

ITK-1 [1] - Crocoben
WCII0JIH30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOopMaLIo,
OTEYECTBEHHBIN U
3apyOEKHBIN OTIBIT 11O
TEMAaTHUKE UCCIIEeI0BAHUS,
COBPEMEHHEBIE
KOMITbIOTEPHBIE
TEXHOJIOTUU U
nH(pOpMaIMOHHBIE
pecypchl B CBOEH
MpeIMETHOM 00IacTH

Ocnosanue:
[TpodeccnonanbHbIN

3-T1K-1[1] - 3HaThH
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 1O
TEMaTHUKe
UCCJIEI0BAHMS,
COBpPEMEHHBIE
KOMITbIOTEpPHBIE
TEXHOJIOTHHU 1
nH(pOPMaIMOHHBIE
pecypchl B CBOEH
peIMeTHOM 007acTH, ;
V-IIK-1[1] - ymeTs
UCII0JIb30BaTh HAYYHO-
TEXHUYECKYIO
uHpOpMaLHUIO,
OTEYECTBEHHBIN U




cranaapt: 40.011

3apyOEKHBIN OTIBIT 11O
TEMaTHKe
UCCJIEIOBAHMUSI,
COBPEMEHHBIE
KOMITbIOTEpPHbBIE
TEXHOJIOTUH U
nH(pOpMaLMOHHbBIE
pecypcel B CBOEH
MpeIMETHOM 00J1acTH;
B-TIK-1[1] - Bnagets
COBPEMEHHBIMHU
KOMITBIOTEPHBIMU
TEXHOJIOTUSIMU U
METOIaMHU
MCIIOJIb30BaHUS
UH(pOpPMAITMOHHBIX
pecypcoB B CBOEH
MPEeIMETHOM 00JIaCTH

IIpoBenenue
9KCIIEPUMEHTOB 10
3aJJaHHBIM METOJIKaM,
o0paboTka 1 aHau3
pe3yIbTaTOB,
COCTaBJICHHE OMMUCAHUI
MIPOBOTUMBIX
HUCCIICIOBAHHIA,
MOJITOTOBKA JTAHHBIX
IUISL COCTABIICHHSI
Hay4YHbIX 0030DOB,
OTYETOB U MyOIMKaIUi

HH(pOpPMaIMOHHO-
W3MEPUTEITbHBIC
CHCTEMBI,
kubeppuzndeckne
YCTPOMCTBA,
CHCTEMBI KOHTPOJIS U
yIIpaBJICHUS SJIEPHO-

[TK-3 [1] - Cnocoben
IIPOBOAMTH (pU3MUECKUE
HKCIIEPUMEHTHI 110
3aJJaHHOM METOIUKE,
COCTaBIISITh ONMUCAHUS
IIPOBOJAUMBIX
UCCJIEIOBaHUM, OTUETHI

buzHuecKux 10 aHAJIN3y PE3YJIbTATOB

YCTaHOBOK Y TMIOATOTOBKE HAYUHBIX
nyOmuKamuit
Ocnoesanue:
[TpodeccnonanbHbIi

crangapt: 40.011

3-T1K-3[1] - 3HaThH
OCHOBHBIE (pH3HUECKUE
3aKOHBI K METOJIbI
00pabOoTKHU JaHHBIX ;
V-IIK-3[1] - ymeTh
paboTath 10 33alaHHON
METOJIMKE, COCTABIIATh
OTUCAHUs TPOBOIUMBIX
HUCCIENOBAHUN U
OTYETHI,
MOJITOTaBIUBATh
MaTepuaibl st
HAyYHBIX MyOJIMKAIIHIA;
B-TIK-3[1] - Bnagets
HABbIKAMU TMPOBEACHUS
(bU3UIECKUX
AKCIIEPUMEHTOB I10
3aJIaHHO# METOJINKE,
OCHOBamMu
KOMITBIOTEPHBIX U
MH(OPMAIIMOHHBIX
TEXHOJIOTHI, HAy4YHOU
TEPMHUHOJIOTUEN

4. BOCIIUTATEJIbHBINA MMOTEHIIUAJ IUCIATIIVMHBI

Hamnpasnenus/menn
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

3anaun BocruTaHus (KOJ)

Co3naHue yciaoBuUid,
0o0ecneynBaroIInX,
(dbopMupoBaHue
npodeccroHanbHOI
OTBETCTBEHHOCTH, DTHKU U
KYJIbTYpbI HH)KEHEpa-

BocnuraTenpHbBIN ITOTEHITHAT
JUCIUATLINH

1. Ucrnonp30BaHne BOCIIUTATEILHOTO
MoTCHIMANa JUCHUILINH "BBeaeHne B
(bU3MKy B3aMOIEHCTBHS
HMOHU3HUPYIOLIETrO U3JIYyYeHUSs C
BemectBoM", "BBenenne B
HENTpoHHYIO HU3UKY" 1JIs




[IpodeccuonanpHoOE
BOCIIUTAaHHE

pa3paboTunka KOMIIEKCHBIX
TexHu4yeckux cuctem (B41)

Co3znanue ycioBHi,
o0ecreunBaroInX,
(hopmMupoBaHHE TBOPUECKOTO
WHXEHEPHOTO MBIIIICHUS 1
CTPEMIICHHA K ITIOCTOSTHHOMY
camocoBepiIeHCTBoBaHMIO (B43)

dhopmupoBarus mpodeccHoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOT' O
WH)XCHEPHOT'O MBIILJICHUS IIyTEM
MpoBeACHUS (PU3NIECKUX
9KCIIEPUMEHTOB IO 3a/IaHHBIH
METOJIMKAM, YUUTHIBAS
KOHCTPYKTHUBHBIE 0COOEHHOCTH
pa3pabarbiBacMOU SAEPHO-
(bu3nIecKoi, 3MEeKTPOPU3NIECCKON U
kuOephu3nyecKkoi anmaparypsl 1
COCTaBJICHHSI OMMCAHUS MPOBOIUMBIX
HCCIIEAOBAHUI, OTUETOB, aHAIIM3a
PE3yJIbTaTOB U MOATOTOBKH HAYYHBIX
nyonukanuii. 2. Mcnonbs3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJA
TUCTIUTUTAHBI «OCHOBBI
MPOEKTUPOBAHUS KHOEPPUINIECKUX
YCTPOMCTB U CUCTEM JIJISI
(hopMupoBaHUs IPUBEP>KEHHOCTH K
po(heCCUOHATTLHBIM [IEHHOCTSIM,
9THKE U KyJIbType HH)KEeHEepa-
pa3paboTunKa, OBBIILIEHUS HHTEpEca
K UHXEHEPHO-TIPOSKTHOMN
JESTEIbHOCTH Yepe3 U3yueHUe
BOIPOCOB MPUMEHEHHS METO/I0B
MIPOTPaMMHOMN MHKEHEPHUH B
MPOEKTUPOBAHUHU, TOBBIIICHUS
paalalMOHHON CTOMKOCTH
anmnapaTypsl U yuyeTa BHEIIHUX
BO3JICUCTBYIOIIHX (DAKTOPOB,
03HAKOMJIEHHE C TEXHOJIOTHUSIMU
MIPOMBIIIIJIEHHOTO MTPOU3BO/ICTBA
IIOCPEACTBOM IIOTPYKEHUS
CTYJEHTOB B pabOTy Hay4HBIX
1abopaTopu.

1. Ucnonb30BaHne BOCIUTATEIHLHOTO
NOTeHIIMaNa TUCIUILIMH "BBeneHue B
(bU3uKy B3aMOJIEHCTBUS
VOHM3UPYIOIIETO U3JIy4EHUs C
BemectBoM", "BBenenne B
HelTpoHHYI0 hU3UKY" 115
dhopmupoBarus TpodecCHoHATEHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIIUICHUS ITyTeM
MpOBeICHUS (PU3NUECKUX
SKCIIEPUMEHTOB 10 33/IaHHBII
METOJIMKAM, YUUTHIBAS
KOHCTPYKTHBHBIE OCOOEHHOCTH
paspabareiBaeMOH sEpHO-
(bu3nueckoil, 3MeKTpohu3NIECKO u
kubOeppu3nYecKoil anmaparypsl 1
COCTaBJICHUS ONTMCAHUS TIPOBOAMMBIX




HCCIIEOBAHNI, OTUETOB, aHAIN3a
pPe3yabTAaTOB M MOJTOTOBKU HAYYHBIX
nyOnukanuii. 2. Mcronb3oBanue
BOCIIMUTATCIBHOTO MOTCHIIMAIA
JUCHUTLTUHBL «OCHOBBI
MPOEKTUPOBAHUS KHOCPPUZNIECKUX
YCTPOMCTB U CUCTEM» JIJISI
(hopMUpOBaHHUSI PUBEPKEHHOCTH K
poeCCHOHAIBHBIM IIEHHOCTSIM,
3TUKE U KYJIbType UHXKEHEpa-
pa3paboTYMKa, MOBBIIIEHUS HHTEpEca
K MH)KCHEPHO-TIPOEKTHOU
JIEATEIIbHOCTH Yepe3 U3yYCHUE
BOIIPOCOB MPUMEHEHHS METOJIOB
MIPOrPaMMHOMN MHKEHEPUH B
MIPOCKTUPOBAHUH, IOBBIIICHUS
paualliOHHON CTOMKOCTH
anmapaTypsl U y4eTa BHEITHUX
BO3/ICICTBYIOIUX (PAKTOPOB,
03HAKOMJICHHE C TEXHOJIOTHSIMH
MIPOMBIIICHHOTO MPOU3BOJICTBA
MOCPEJICTBOM TOTPY>KEHUS
CTYJEHTOB B pabOTy HayYHBIX
nabopaTopuid.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Paznensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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6 Cemecmp

Paszgen 1 1-8 15/8/8 25 K-8 3-OI1K-1,

3-T1K-1,

V-I1K-1,

B-TIK-1,

3-YK-1,

V-VK-1,

B-VK-1
Paszgen 2 9-15 | 15/7/7 25 KHU-15 V-OIIK-1,
B-OIIK-1,

3-T1K-3,

V-TIK-3,




B-TIK-3,
3-VKE-1,
V-VKE-1,
B-VKE-1

HUmoeo 3a 6 Cemecmp 30/15/15 50

KonTtpoJbHbie 50 3 3-0OI1K-1,
Meponpusitusi 3a 6 V-OIIK-1,
CemecTtp B-OIIK-1,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-11K-3,
V-TIK-3,
B-TIK-3,
3-VK-1,
V-VK-1,
B-YK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(wm) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEr0o KOHTPOJISI U aTTECTALUU Pa3/AEIIOB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJb 110 uToram
3 3auer
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
6 Cemecmp 30 15 15
1-8 Paszgen 1 15 8 8
1 O0mas xapakTepucTHKA NPOLECCOB B3aUMOJCHCTBHA Bcero aynutopHbIX yacoB
U3JIy4YeHHs C BeleCTBOM 4 |2 0
Knaccugukanus sneMeHTapHbIX YacThll. Bupl Omnnaiin
B3auMOIecTBUS. [IpUIIEBHBIN TapaMerp. 0 I [0
2-5 B3anMmopeiicTBHue TsKeIbIX 3apSIZKEHHBIX YACTHIL € Bcero aynutopHbIx yacoB
BelIeCTBOM 6 | 4 [ 4
Honun3anmoHHOe TOPMOKEHHUE TXKENBIX 3apsHKEHHBIX YacTUL. | OHIalH
VY nenpHbIe HOHM3aLMOHHBIE ToTepu. Dopmyna bete-6oxa. 0 0 0
3aBUCUMOCTh MOHU3AIIMOHHBIX IOTEPh OT MapaMeTpoB
qacTUIlbl ¥ napameTpoB cpeabl. [Tuk bparra. [Ipo6Ger Tsoxenoi
3apshkeHHON yacTuibl. CBs3b podera ¢ 3Hepruen.
Crparrausr. DMrepuyeckue GopMyIbl AJ1s ONpeaesIeHUs
npo6eroB. D¢ dexT kaHanupoBaHus U 3PPEeKT TeHel. Ypyroe
paccestHie TSKENbIX 3apsKEHHBIX YacTUL. MHOroKpaTHoe




paccesiHue. ‘ ‘

6-7 Oco0eHHOCTH NMPOXO0KIEHUS YJIEKTPOHOB Yepe3 BemecTBo | Bcero aynutopHeIX 4acos
VYupyroe u Heynpyroe paccessHue. MloHu3annoHHble IOTEPU 4 \ 2 \ 4
9HEPruu 31eKTpoHOB. DopMyiia I yIeabHbIX Omnunaiin
HMOHU3ALMOHHBIX IOTEPh 3JIEKTPOHOB B PEISITUBUCTCKOM U 0 0 0
HEPEIATUBUACTCKOM citydae. CpaBHEHHE HOHU3ALMOHHBIX
IIOTEPH AJIs JJIEKTPOHOB U TSDKEJIBIX 3aPSKEHHBIX YacTHLL.

Topmo3Hoe nsimyuenue B none anpa. Paguanyonsas enuHAna
JUIMHBIL. PananoHHbIe IOTEpU YIHEPIHUHM Ha TOPMOKEHUE.
JlnuHa rpo6era 3J1eKTPOHOB BEIIECTBE U paJuallMOHHAs
JUIMHA.

8 HN3nyyenue BaBuiioBa-Uepenkona. Bcero aynutopHsix 4acoB
N3nyyenune BasuiioBa-YepenkoBa. KBaHTOBBIN 1 1 ‘ 0 ‘ 0
Kjaccuyeckuil noaxo1. Otnuuusa uzaydenus Basunosa- Ownnaiig
UYepeHnkoBa 0T TOPMO3HOTr0 u3nydeHus. [loctpoenue 0 0 0
['tolirenca.

9-15 Paznen 2 15 7 7

9-10 B3anmoaeiicTBue raMmMa-u3JiyuyeHHs ¢ BelIeCTBOM. Bcero aynuropHbIX yacoB
Beenenue 4 |2 [0
Beenenue. OOmias xapakTepucTHKa, IPOLECCOB Omnnaiin
B3aUMOJIENCTBUS (POTOHOB C BEIIECTBOM, UX MEXAHU3M. 0 |0 [0

11 Doto3(deKT. Bcero ay1uTopHbIX 4acoB
DOTO3IEKTPUUECKOE TOMJIOIIEHNE TaMMa-U3y4eHUs 2 | 1 | 4
BelecTBOM. BHyTpeHHUH 1 BHEIIHUH (HOTOIPDEKT. Owunaiin
BropuuHOe 21eKTpOMarHuTHOE U3ilydeHue. JNeKTpoHsl Oxe. | 0 | 0 | 0

12 -13 | Komnrou-3¢ ekt Bcero aynuTopHBIX 4acoB
OcHoBuble ocobennoctu 3¢ dexra Komnrona. @opmyna 4 ’ 1 ’ 3
Kneitna-Hummnael-Tamma. [IpenensHbie caydan. Owunaiin
[IpencraBnenue o6 onucanuu 3pdexra Komnrona B 0 0 0
coBpeMeHHOM pusuke. OOpatHbiil 3Ppext KomnToHa.

TomcoHOoBCKOE paccesiHue, Kak NpeAeabHbIN ciaydaid agdexTta
Komnrona. O dexT poxxieHus 31eKTPOH-I03UTPOHHBIX Tap.
AHHUTWIALUS TO3UTPOHOB. YIIPYTrO€ paccessHue raMMa-
n3nyyenusi. CeueHue ynpyroro paccesiHusi. @opmyia
TomcoHa.

14 PoxneHue 3J1eKTPOH-IIO3UTPOHHBIX Map Bcero ay1uTopHbIX 4acoB
ITponiecc o6pazoBaHus Map B KyJIOHOBCKOM II0JIE si/ipa . 2 ] 1 ’ 0
DHepreTuvyeckoe pacCMOTPEHNE Omnunaiin

0 |0 |0

15 B3anMmopeiicTBue raMMa-u3JIy4eHHs ¢ BelIeCTBOM Bcero aynutopHbIX yacoB
OcnabneHne MOToKa raMMa-u3TydeHUs PU TTPOXOKICHUH 3 \ 2 \ 0
yepe3 BemiecTBo. OO0I1as XxapaKTepucTHKa, IpOIeCcCOB Ownnaiin
B3aMMOJICHCTBUS (POTOHOB C BEIIECTBOM, X MEXaHHU3M. 0 0 0
«Y3KHii» Mydok POTOHOB, ero coctas. [loHaTus o
muddepeHInaTbHOM, TApIUATFHOM U MOJTHOM CEYEHHUH
B3alMOJEHCTBUSA. YIIPYroe paccesHue raMMa-u3J1ydeHusl.

Ceuenne ynpyroro paccesaus. @opmyna TomcoHa.

CokpalieHHble HAUMEHOBAHMS OHJIANH OMIUIA:

| Oo6o3nauenue | [loiHOe HanMeHOBaHME




OK ONEKTPOHHBIN KypC

M ITomTHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynuo-marepuaisl

I1p3 IIpe3enTannun

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEPUAIb
4(® NHTepakTUBHBIN CaliT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue
6 Cemecmp

1-8 Omnpenesienue noTeps 3JHEPrum ainbga-yacTULAMH B BO3AyXe
M3y4eHHe HOHU3ALMOHHBIX MOTEPh 0.-YaCTHUI] B BO3yX€ B 3aBUCUMOCTH OT PacCTOSIHUSA
MEXTy HCTOYHUKOM HM3IIyYSHHS U IETEKTOPOM

9-15 IIpoxoxnenne deTa-u3aydenns yepe3 BemecTso. UnenTuukanusi pagnoHyKJINI0B

Onpenenenye rpaHUYHbIX SHEPrUuil B-4acTHll, UCIIYCKAEMbIX HCTOUHUKAMHU -4acTHI] C
JBYMS paJMOHYKJIM/IaMH C pa3HbIMU IPAHUYHBIMU SHEPTUAMU -pacnaza, u
UACHTU(DUKAIMS STUX PAIHOHYKINIOB

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

6 Cemecmp

1-5

B3anmoeiicTBHE TAXKeIbIX 3apsiZKEHHBIX YACTHII ¢ BellIECTBOME

HoHun3anmoHHOEe TOPMOKEHHE TSIKENBIX 3apsKEHHBIX YACTHIL. Y IENbHbIE HOHU3AIMOHHbBIE
notepu. @opmyira bere-6110xa. 3aBHCHMOCTh HOHU3AIMOHHBIX ITOTEPh OT IMapaMeTPOB
YJacTUllbl ¥ mapameTpoB cperbl. [Tuk bparra. [IpoGer Tsokenoit 3apsikeHHO# yacTuiibl. CBA3b
npoOera c sHeprueit. Ctparriauar. dmnepudeckue GopMyJIbl JJIs OTPEISTICHUS TPOOEToB.
DddexT kananuposanus u 3¢HeKT TeHel. YIpyroe paccesHre TSHKENIbIX 3apsKeHHbBIX
yacTull. MHOTOKpaTHOE paccesiHue.

Oco0eHHOCTH TPOXO0KICHHS TEKTPOHOB Yepe3 BelecTBO

VYupyroe u Heynpyroe paccesnue. HoHH3annoOHHBIE TOTEPU SHEPTHU 3JIEKTPOHOB.
dopmyna 171 yAETbHBIX HOHU3ALUOHHBIX OTEPh JIEKTPOHOB B PENSTUBUCTCKOM U
HEPEISITUBUCTCKOM citydae. CpaBHEHHE MOHU3AIMOHHBIX ITOTEPH LTSI AJIEKTPOHOB U
TSDKEJBIX 3apsHKEHHBIX YacTUll. TopMO3HOE H3iIydeHue B moJe sjpa. PaauanuonHas
eMHULIA JJIMHBI. PaguanyonHble OTepu SHEPTUU Ha TopMoxeHue. [linHa npobera
9JIGKTPOHOB BEIIECTBE U PaJHallMOHHAS JAJIHHA.

HN3nyyenne BaBunosa-Uepenkona.
N3nyyenune BaBunoBa-YepenkoBa. KBaHTOBBIN U Kiaccuyeckuid noaxox. Otauuus
n3nydeHus: Basmiosa-UepenkoBa oT TopMo3HOro usnydeHus. [loctpoenune ['roiiresca.

B3aumoneiicrBue raMmMa-u3j1y4eHus ¢ BeleCTBOM

OcnabneHne NoToka raMMa-u3JIydeHus: Ipy MPOXOKIACHUH yepe3 BemiecTBo. O01mas
XapaKTepUCTHKA, IPOIIECCOB B3aUMOICHCTBHSI (DOTOHOB C BEIIECTBOM, UX MEXAHU3M.
«¥Y3Kuit» mydok (oToHOB, ero coctaB. [loHsaTHs o quddepeHnnaIbHOM, NapLUaIbHOM U
IIOJIHOM CEYEHHUH B3aUMOJICHCTBUSA. YIIPYroe paccesiHie ramma-usinydeHus. Ceuenue
ynpyroro paccessHusi. @opmyina TomcoHa.

14 -15

®ororpdext. Komnron-appexr
DOTOINEKTPUIECKOE MOMIONIEHNE TAMMa-N3J1y4eHHsl BEIeCTBOM. BHYTpEeHHMI N BHEIIHUN




dotorddexr. BropuuHoe rnekTpoMarHuTHOE u3nydeHue. DnekTpoHbl Oxe. OCHOBHBIE
ocobennoctu 3¢ dexra Komnrona. ®opmyna Knetina-Hummnsi-Tamma. [IpenensHbie
ciydau. [Ipencrasnenue 06 onrcanuu 3¢ dexkra Komntona B coBpeMeHHOM pu3uke.
O6parnbiii 3¢ dext Komnrona. ToMcoHOBCKOE paccesiHue, Kak MpeIeIbHbIN Cirydait

s dexra Komrrona. DPpPexT pokIeHus HIEKTPOH-TTIO3UTPOHHBIX Tap. AHHUTHIISIUS
MTO3UTPOHOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xoxe mpoBeneHus JNEKIUN HUCIIONB3YETCs MyJIbTUMEANIHOE 000opynoBanue. JlabopaTtopHbie
paboThI TPOBOAATCS B CIICIUATH3UPOBAHHOM IIOMEIICHUN Ha CTIICIIHATM3UPOBAHHOM 000Dy IOBAHHH.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@DOH/JT OLIEHOYHBIX CPEACTB IO JUCHUIUIMHE 00ECIEeUYNBAET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTHUN TEKYIIETO,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUILTUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMU KOHTPOJSI HMX OCBOCHHS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

KOMHETCHHI/IH I/IH)II/IKRTOPBI OCBOCHMUA ATTeCTaHI/IOHH()e Mepoan/IHTl/Ie
(KTI 1)
OIIK-1 3-OIK-1 3, K-8
V-OITK-1 3, KU-15
B-OIIK-1 3, KU-15
TIK-1 3-TIK-1 3, KU-8
V-TIK-1 3, KU-8
B-TTK-1 3, KU-8
TK-3 3-TIK-3 3, KU-15
V-TIK-3 3, KU-15
B-TTK-3 3, KU-15
VK-1 3-VK-1 3, KU-8
V-VK-1 3, KU-8
B-VK-1 3, KU-8
VKE-1 3-VKE-1 3, KU-15
V-VKE-1 3, KU-15
B-VKE-1 3, KU-15

IIka/nbl oeHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»a0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOYHUTENILHO. MToroBas arrectamus o AUCHUILUIMHE oneHuBaercs no 100-
OayUTbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUi B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

CymMma 6amtoB | OmeHka 1mo 4-ex Orenka TpebGoBanms K ypOBHIO OCBOSHUIO
OaJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIUIMHEI




OLieHKa «OTIMYHOY BBICTABIISICTCS CTYACHTY,
€CJIH OH ITyOOKO ¥ MTPOYHO YCBOMI
MPOTPaMMHBIN MaTepuall, UCYEPIIBIBAIOIIE,
MOCJIEIOBATENBHO, YETKO U JTOTHYECKU
CTPOIHO €ro M3/Iaraer, yMeeT TeCHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
KCIIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OrneHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,

75-84 C €CJIM OH TBEPJI0 3HACT MaTepHa, TPAMOTHO U

4 — «xopouto» 10 CYLIECTBY M3/Iaraer €ro, He J0IIyCKas
70-74 CYILLIECTBECHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/IOBJIETBOPUTEIBHO

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOrPaMMHOTO MaTepuaa.

OrneHKa «HEeyT0BJIETBOPUTEIBHOY
BBICTABISICTCS CTYACHTY, KOTOPBIN HE 3HAET
3HAYHUTEIBHOM YaCTH POrPaMMHOTO
9_ Marepuara, JI0MyCKaeT CyIleCTBEHHBIC
Hwuxe 60 F ommOku. Kak mpaBuiio, omeHka

«HEYO081eMEOPUMENLHOY

«HEYJOBICTBOPUTEIEHOY» CTABUTCS

CTyACHTaM, KOTOPBIC HC MOT'YT IIPOJOKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIH 10
COOTBETCTBYIOLICH THCIUILIHHE.

8.  YUEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU JI 12 B3aumozpeiicTBuE MOHU3UPYIOLIUX U3TY4eHUH ¢ BelecTBOM : JIJabopaTOpHBI MpakTUKYM,
boiixo H.B. [u ap.], M.: Byku Benu, 2019

2. 539.1 K49 [lo3umMeTpusi HOHU3UPYIOIIKX U3ITydeHUH : yueOHoe nocobue, Kpamep-Arees E.A.,
Cwmupnos B.B., Knumanos B.A., Mocksa: HUSY MU®DU, 2015

3. DU b 18 KBanToBas Mexanuka : yaebHoe nmocodue, baitkos 10. A., Ky3nernos B. M., Mockaa:
Jlaboparopust 3nanuit, 2015

4. 91 U 83 KsanToBas ¢usuka. OCHOBHBIE 3aKOHHI : yueOHOe mocooue, Mpoaos U. E., Mocksa:
Jlaboparopust 3nanuii, 2017

5. 91 A 50 PaguoaktuBHOCTS : yueOHOe nocobue, Kanmpixos C. H., Anues P. A., Cankr-IleTepOypr:
Jlanp, 2013

6. OU I" 83 ®uzuka aroma 1 aTOMHBIX sABJIeHUH : yueOHoe nocobue, Kerukun U. C., ['puropses FO.
M., MockBa: ®usmariut, 2015




7.539.1 M92 DkcnepumeHTanbHas siaepHast ¢usuka T.1 dusnka atomHoro siapa, Myxun K.H.,
Cankr-IlerepOypr [u ap.]: Jlaas, 2009

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 539.1 K60 Nonusupyromiast paguarnus: BO3AeHCTBUE, PUCKH, O0IIIECTBEHHOE BOCIIPUSATHE : ,
Konnmo6ckuii A.B., Mocka: MU®DU, 2008

2. 539.1 O-52 Jlentons! u kBapku : , Oxkyns JI.b., Mocksa: JIKH, 2008
3. 53 C34 O6mwmii kypc pusuku T.5 ATomuas u siaepnas ¢usuka, Cusyxun J1.B., : duzmatiaut, 2020

4. 539.1 T58 Coopuuk 3ana4 no sijaepHon pusuke : , Tonopkora J.11., bopor B.B., Ponnonos B.VY .,
Mocka: MUDU, 2005

5.539.1 C23 CoopHuk nabopatopHbix paboT no saepHoit pusuke Y.1 Helitponnas ¢usuka, , :
MHU®U, 2008

6. 539.1 C23 CoopHuk 1a00paTOPHBIX padoT 1o saepHon pusuke U.2 SAnepubie peakiuu, , MockBsa:
HUSAY MUOU, 2010

7.539.1 C23 CoopHuk nabopatopHbIx paboT no saepHoit Gusuke U.3 DneMeHTapHbIe YaCTHIIbL:
CBOICTBa U B3auMojiercTBus, , Mocksa: HUSY MUDU, 2013

8. 539.1 M92 DkcnepumenTtanbHas siaepHas ¢usuka T. 1 dusuka atomHoro sapa, Myxun K.H., :
JIans, 2008

9. 539.1 M92 DxkcnepumenTanbpHas siaepHas pusuka T. 2 @usuka saaepHbix peakuuii, Myxun K.H., :
JIann, 2008

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHUYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLITAHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU UIA CTYAEHTOB

1. CryaeHTbl [OJKHBI YMeTh CBOOOJHO TIOJB30BaThCS CHPABOYHOM JIMTEpaTypod u
OpUEHTHPOBATHCS B MEPUOAMYECKUX M3JAHUAX [0 TEMaTHUKE JHUCHUUIUIMHBI; OBbITh TOTOBBIMU K
MIPOBEJICHUIO J1a00OpaTOPHBIX PAdOT MO HM3y4yaeMbIM TE€MaM, COCTABJICHHUIO OIMCAHUS MPOBOJMMBIX



UCCIEIOBAaHUM W aHalu3y pe3ynbTraroB. HeoO0XoauMo 3HaTh OCHOBHBIE 3aKOHBI U (UBHUKY
B3aUMO/ICHCTBHS HOHU3UPYIOIIETO U3TYUYECHHUS C BELIECTBOM.

* Ilepen navanom 3aHATHI BHUMATEIHHO O3HAKOMUTHCS C YYEOHBIM IUIAHOM IPOBEICHUS
JIEKIUM U CIIMCKOM PEKOMEHAOBAHHOM JIMTEPATYPHI.

* Ilepen mocemeHueM OdYEpenHOW JEKIMH OCBEKUTh B MaMITH OCHOBHBIC KOHLICHIHH
MpONIEHHOTO paHee MaTepuaia. [1oAroToBUTH mpu HEOOXOIUMOCTH BOIPOCHI IPETIOAABATEIIIO.

* Ha nexkuuu ocHOBHOE BHMMaHHE CIIEyeT YAENATh He (QopMmMyjIaM U MaTeMaTHYeCKUM
BBIKJIaJIKaM, a COJICP>KaHUI0 U3y4aeMbIX BOIIPOCOB, OMPEEICHUSIM U MOCTaHOBKAM 3a]1ay.

* B mpouecce wu3ydeHHS JEKUMOHHOTO Kypca HEOOXOIMMO IO BO3MOXXHOCTH YacTo
BO3BpAIIAThCs K OCHOBHBIM MOHATHAM U METOJIaM PEILICHHS 3a/1a4.

* JKematenbHO HCIOJIB30BaTh KOHCIEKTHI JICKIUH, B  KOTOPBIX HCIIOJIB3YETCs NPHUHSTAs
IperoiaBaTesieM CUCTeMa 0003HAUYCHHIA.

* Jlns Oonee moApoOHOrOo H3Y4YEHHs Kypca CcleayeT paboTarb C PEKOMEHJIOBaHHBIMH
JTUTEPaTypHBIMU HCTOYHUKAMU U BHOBB MOSBIISIONIUMUCS UCTOYHUKAMH.

2. PekoMeHganuu 1o noAroTOBKE M BBHIOIHEHUIO JJA0OPATOPHBIX paboT

2.1. JJabopatopHbie pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB YYEOHBIX 3aHATHI, HAIIPaBJICHHBIH
Ha JKCHEPUMEHTAIbHOE MOJTBEP)KICHUE TEOPETUYECKUX MONOKeHUH. B mpoliecce mabopaTopHBIX
3aHATUNA 00y4YaroIIMecs BBIIOJHAIOT HECKOJIBKO JIAOOpaTOPHBIX paldoT (3aaHuil) MOJ PYKOBOACTBOM
MIPEIoIaBaTeNsi B COOTBETCTBHH C H3Yy4aeMbIM COJIEpKAHUEM y4eOHOro MaTepualia

2.2.00y4arommumMcsi peKOMEHAYETCS :

* 03HAKOMHTBECS C TPapUKOM BBHIMOJHEHHS JaOOpPATOPHBIX PabOT COTIACHO KaJCHIAPHOMY
TUTaHY TUCUUTUINHBL

* 1epe/1 BHITIOTTHEHUEM J1Ta00paTOPHON PabOThl CAMOCTOSITENIFHO U3YYUTh TEOPETUUYECKYIO YaCTh
UCIOJIB3YS JIA0OPATOPHBINA MPAKTUKYM, MOATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* TIepe/l BBIIOJIHEHHEM paboThl OPOPMUTE Ja00paTOPHBIN KypHa i (PUKCallu pe3ybTaToB
M3MEPEeHUH U MOCIeyIoIEero ux oopaboTKy;

* B Iporecce Ja0OpaTOpHOW pabOTBI HYETKO CIEJ0BaTh HMHCTPYKIHMSIM | YKa3aHUSIM
MperoIaBaTellsl WM JISKYpHOTOo JTabopaHTa, He MPUCTYNATh K BHITOJHEHUIO pabOTHI 0e3 pa3pemieHus;
PYKOBOJICTBOBATKCS TPABHIIAMH TEXHUKH O€30MAaCHOCTH M MEpPaMHU MPEAOCTOPOKHOCTH, YKa3aHHBIMHU
B OIHCAHMSIX;

* 110 3aBEpPUICHUIO pabOTHI IPUBECTH pabouee MECTO B MOPSJIOK U cAaTh JIAOOPATOPHBIN CTEHA
MIPETOJIaBaTeNI0 N JIEKYPHOMY JIAOOPaHTY;

* BBIMOJIHEHUE pabOThl 3aKaHUMBACTCA COCTABJIEHHEM KpPATKOTO OTYETa, B KOTOPOM CIIEAyeT
yKa3aTh: YTO M KaKMM METOJOM MCCJIEI0BAJIOCh WM OIPENENAIoch; KaKol pe3yibTaT M ¢ KaKuMHU
MOTPEIIHOCTSIMU  (a0COJIOTHBIMM M OTHOCHTENIBHBIMHM) OBbUI TOJNY4EH; KpaTkoe O0O0CyXJaeHue
MOJTYYCHHBIX Pe3yJIbTaTOB; aHAJIN3 TIOTPEITHOCTEH;

* 3alUTUTD PE3YNIBTATHI JTAOOPATOPHOU pabOTHI IO HaYaIa CIEAYIONIEH MO0 pacCIUCHBIE pabOTHI.
He pexomenayercst umeTh 60Jee 0JTHON HE CTAaHHOW pabOTHI TIEpe]T Ha4aJIoM CIIeyIomend padboThI.

3. PexoMeHaa1uu 1O MOATOTOBKE K MPAKTUUYECKUM 3aHATUAM

3.1. IlpakTuueckue 3aHATUS CIyXaT JJIs 3aKperIeHus: u3y4eHHoro matepuaina. I[Toaroroska k
MPAKTUYECKOMY 3aHATUIO BKIIOYaeT B ceOs TeKyllylo paboTy Haja y4dyeOHbIMM MaTepuallaMu C
HCIOJIb30BAHUEM KOHCIIEKTOB M PEKOMEHYEeMO OCHOBHOM M JJOMOJHUTEIBHOM JTUTEPaTypHI.

3.2. OGyyatouumcsi cieayeT Mpu NOJArOTOBKE K MPAKTUYECKUM 3aHATHIM:

* JI0 OYEPETHOTO MPAKTUIECKOTO 3aHATHS TI0 PEKOMEHI0BAaHHBIM JINTEPATYPHBIM HCTOYHHUKAM
MpopadoTaTh TEOPETUICCKUN MaTepUal, COOTBETCTBYIOIIEH TEMBI 3aHATHS,



* BHUMATEJIbHO NPOYUTATh MaTepual JIEKUUH, OTHOCIIUXCA K JaHHOMY MPaKTUYECKOMY
3aHSTHIO;

* paboyas mporpamma JUCIUILUIMHBI MOXKET OBITh MCIOJB30BaHA B KAueCTBE OPHUEHTHpA B
OpraHU3aIMH MOJTOTOBKH U O0YYEHUS;

* B X0/I€ PAKTUYECKUX 3aHATUIN 1aBaTh KOHKPETHBIE, YETKHUE OTBETHI 110 CYLIECTBY BOIPOCOB,
JOBOAUTh K@KIYI 3ajadyy JO0 OKOHYATEeIIbHOTO pELIeHMs, JAEMOHCTPUPOBAaTh IOHMMAaHUE
IIPOBE/ICHHBIX pPacyeToB (aHAINM30B, CHUTyaluil), B cly4dae 3aTpyJHEHMH oOpamarbcs K
IIPEIO0IaBaTelIIo.

4. CamocrostenbHas pabota o0ydaromuxcs

4.1.CamocTtosiTenpHas paboTta mpexnonaraeT (OpMHUPOBAaHHUE M YCBOCHHE TEOPETUYECKOTO
MaTepuaia Ha 0a3e M3Y4YeHHUS U CHUCTEMaTH3allMd MAaTepUAIOB y4YeOHUKOB, O(UIIHATBHBIX
roCyJlapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPAaBOYHBIX MAaTE€PHAJIOB C UCIIOJIIb30BAHUEM
MH(POPMALMOHHO-TIONCKOBBIX CHCTEM, KOMIbIOTepHOU ceTn MHTepHeT.

4.2. KauecTBO OCBOEHHUS Y4eOHOH AMCHUIUIMHBI HAXOAWUTCS B MPSIMON 3aBUCUMOCTH OT
CIIOCOOHOCTH CTYJI€HTA CAaMOCTOSITE/IbHO U TBOPUECKU YUUTHCS.

4.3.00yyaromiuMcsi  CllelyeT pPYKOBOJCTBOBATHCA TIpapUKOM CaMOCTOATENbHON paboTshl,
OIlpeJIeJIEHHbIM pabouuM IJIAHOM JUCLMIUIMHBI M BBINOJIHATH BCE IJIAHOBBIE 3a/1aHUS, BblJaBacMble
IIpernojaBaTesieM AJIsl CaMOCTOSTENIbHON paboThl, U IPEACTABIATHCS B YCTAHOBICHHBIN CPOK

5. Pexomenpanuu no noAroToOBKE U ¢a4ye aTTeCTAlMU 110 JUCLUIIIIMHE

5.1 Tlo pucuuruiiHe MAEWCTBYET OaUIbHO-PEHTHHIOBAas CHUCTEMa, KOTOpas BKJIIOYACT
TaTTECTALMIO PA3JIENOB U MPOMEKYTOUHYIO aTTECTAIMIO IO UTOraM OCBOEHUS AUCLUIIINHBI

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

1.001mue moa0KEHH

1.1.I1pu peanu3zanuu mporpamMmbl JAUCHUIIINHBI HCTIOIB3YIOTCS 00pa3oBaTeIbHbIE TEXHOIOTUU
B dopMe NEeKIUl, MPAKTUIECKUX 3aHATUN U CAMOCTOATEIbHOW paboThI ¢ HMCIoNb30BaHHEeM Internet-
pPECYPCOB, METOIMYECKUX pa3paboTOK, yueOHOU, HAYYHO-TIOMYJISIPHOM M HAYYHOU TUTEPaTypPHI.

1.2.Ha nepBoM 3aHATHH [IPENOJaBATEINb:

3HAKOMUT CTYJEHTOB C LEMSMU W 3aJa4aMH TPENoJaBacMOM HUCHIMIUIUHBI, OMpPEAeIseT ee
MecCTO B 00pa3oBaTeNbHOM IIporpamme, 0003HaYaeT MEXKIUCIIUTUIMHAPHBIE CBSI3H;

YTOUHSIET HAMOJHEHWE JIEKIMH M TUTaHbl TMPAKTHUYECKUX (CEMHHAPCKUX, J1a0OpaTOPHBIX)
3aHATUNA B COOTBETCTBUU C pabouell MporpaMMoi AUCIMILTUHBL, C YY€TOM KOHTHHTEHTAa U YPOBHS
MOATOTOBKHU CTY/IEHTOB;

PEKOMEHJIYET OCHOBHYIO M JIONOJHHUTEIBbHYIO JIUTEpaTypy [IJs YCHEIIHOTO OCBOEHHUS
JIMCLMITINHEL,

JIOBOJIMT JIO CBEACHUS CTYJICHTOB CUCTEMY OLICHKH 3HAHHA.

2.PexoMeHanmuy mo moAroTOBKE M MPETOAaBaHUI0 TACIIUILTAHBI

2.1. PexoMenaanuu 1o moAroTOBKE U MPOBEACHUIO JICKIIUN:

2.1.1.10lenp nekmuu - oOpraHu3alus [EJCHANPABICHHOM TO3HABATEIbHOW JEATEIBHOCTH
CTYICHTOB TIO OBJAQJCHUIO TPOTPAMMHBIM MaTepUaloM y4eOHOW aucuuIumHbl. [lpu 3TOM
JEeKIIMOHHBIA MaTepual pPEeKOMEHAYETCS TMOCTOSHHO aKTyaJu3HpoBaTh (BHOCUTH 3aMeyaHusl,
JIOTIOJTHEHUS, TIOSICHEHHUS U T.11.).

2.1.2. K TUOWYHBIM CTPYKTYPHBIM 3JEMEHTaM JIEKIIMM OTHOCSTCS: BCTYIUIEHHWE, OCHOBHAas
4acTh, 3aKJIIOYCHUE. B Hauane JIeKIuu mpernojaaBaTesib Ha3bIBA€T TEMY JICKIIMH, OCHOBHBIE BOIPOCHI,
BBIHOCUMBIE Ha JICKIIMIO, YKa3bIBA€T OCHOBHYIO U JIOMOJHUTEIBHYIO JIUTEpaTypy W TJaBbl U



naparpadsl B Hel, Iie U3JIOKEH MaTepua Jekiuu. [locne kaxxmoro pasjaena nenarTcs 0000Iaronme
BBIBOJIBI M JAIOTCS YKa3aHUs 110 CAaMOCTOATEIBHOM paboTe Ha/l MaTepHajIoM JICKLIUH.

2.1.3 PekoMeHIyeTcsi MaKCHUMaJIbHO HCIIOJb30BaTh HAIJISIAHBIE IMOCOOUS M TEXHUYECKHE
cpenctBa o0yueHus. st aToro pa3zpabaThIBarOTCS Mpe3eHTauu. KakIblid Ciiaiil TOJDKEH COJepKaTh
OCHOBHBIC TIOJIOXKEHHUS ¥ COMPOBOXAATHCS JIOTIOJHUTEIBHBIMA TPUMEPAMHU W TMOSCHEHUSMU
IpernojaBaTe’s.

2.2. PexoMeH1aliuu MO MOJATOTOBKE U MPOBEACHUIO MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHATHIL:

2.2.1. llenp TpakTUYECKUX 3aHATUH - MPEJOCTABICHHE BO3MOXXHOCTECH MJisi YIIIYOJICHHOTO
U3Y4YCHUS] TEOPHUM, OBJIAJCHUS MPAKTUYECKUMH HaBbIKAMH M BBIPAOOTKH CaMOCTOSITEIBHOIO
TBOPYECKOTO MBIIICHUS Y CTY/ICHTOB.

2.2.2. Ha kaxxqoM 3aHATHM O0yYarolMecs pellaroT MPaKTUUECKUEe 3a/1a4d U JEMOHCTPUPYIOT
PE3yNIbTAThI BEIIOTHEHUS IOMAIIIHETO 33JJaHusl, BBIJAHHOTO Ha TPEIbITYIIEM 3aHTHH.

2.3. PekoMeH1alMK 110 OpraHU3alMKU PYKOBOACTBA CAMOCTOATENIbHON paboTOM CTYAEeHTOB

2.3.1. CamocrosiTenbHas paboTa mpeamnonaraeT GOpMUPOBAHUE M YCBOCHHE TEOPETHYECKOTO
MaTepuaga Ha 0a3e WM3y4eHHS U CHCTEMaTH3allMd MaTepHajoB Y4YEOHHKOB, OQHUIIMATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HMCIIOJIb30BAHUEM
MH(OPMALIMOHHO-TTIOMCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn MHTepHeT.

2.3.2. B Xone pyKoBOJICTBAa CAaMOCTOSITEIILHOM PabOTOl CTYIEHTOB MpEroAaBaTelb MpruooIacT
WX K HAQYYHOMY TBOPUYECTBY, ITOWCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX TIPOOIIEM.

2.4. PexoMeH1aliuy 10 NOJArOTOBKE U MPOBEACHUIO JJAOOPATOPHBIX padoT:

2.4.1.J1aboparopnast pabota - 3TO Takol MeToa OOy4eHHSs, MPU KOTOPOM OOYUAIOIIHECS IO
PYKOBOJICTBOM TIperojaBareisi U MO 3apaHee HAaMEUEHHOMY IUIaHy MpPOJAETBbIBAIOT OMbBITHl WU
BBITIOJTHSIOT OMpE/IeNIEHHBIC MPAKTUYECKUE 3aJaHMsI U B TIPOIECCE UX BOCHPUHUMAIOT U OCMBICIHBAIOT
HOBBIN yueOHBIN MaTepual.

2.4.2.IlpoBenenne naboOpaTOpHBIX pPAOOT BKIOYAET B ce0sl CIEAYyIOIIHe METOIUYECKHe
MIPUEMBI:

- TOCTAHOBKY TEMBI 3aHATUH H OTIpe/IeIeHNe 3a/1a4 Ja00paTOPHO-TIPAKTHIECKOH padoThI,

- OTIpeJIeTICHUE TTOPSIIKA JIA00PATOPHO-TTPAKTHYECKON paOOTHI WM OTAETBHBIX €€ ITaIOB;

- HEMOCPEJCTBEHHOE BBITIOJHEHNE Ja00OpaTOPHO-TIPAKTHYECKON pPa0OThl yYalUMHCS |
KOHTPOJIb TIPETIOAABATEINS 33 XOA0M 3aHITHN M COOIOIEHUEM TEXHUKH 0€3011aCHOCTH;

- TMOJABEICHHUE HUTOTOB JIA0OPATOPHO-TIPAKTHYECKOH PabOThl U (OPMYIUPOBAHHE OCHOBHBIX
BBIBOJIOB.

2.4.3 IlpenogaBatens MpoBepseT pe3ydbTaThl BBINOJHEHUS J1a0OpaTOPHOM  padoTHI,
oQopMIIEHHOH ydamuMucs B BUAE OT4eTa, ¢GopMa M COACpPKAHHE KOTOPOTO OIPEAETSIOTCS
COOTBETCTBYIOIIUMHU PEKOMEHIAITUSMU, PUBEACHHBIMU B JIAOOPATOPHOM MTPAKTUKYME TUCITUTUIAHBI.

2.4.5. OneHKH 3a BBHITIOJHEHHUE JIAOOPATOPHOW PAOOTHI SBISIOTCS TOKA3aTESIMU TEKYIIeH
YCIIEBaEMOCTH YYAIIHXCS 110 YIeOHOU AUCITUTIINHE.

2.5. PekoMeHIa1MH 1O OCYIIECTBICHUIO KOHTPOJISI 3HAHUN 00ydaeMBbIX

2.5.1. Tlo pucuumiuvHe HOEHUCTBYET OalIbHO-PEHTHHIOBas CHCTEMa, KOTOpas BKJIIOYAeT
TaTTECTAIMIO PA3JIEIOB U MPOMEKYTOUHYIO aTTECTAIUIO TI0 UTOTaM OCBOEHUS TUCIIUTIIHBI

2.5.2. Drtan NpPOMEXKYTOYHOW aTTeCTallud IO HWTOraM OCBOCHHS JUCHUIUIMHBI B IIEJIOM
mojpa3ymMeBaeT NpuéM IadOpaTOpHBIX pabOT, pelleHHs] 3aJad M y4eT CYMMAapHOM aTTecTanuu
pa3enos.
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