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

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA OBIIEN ®U3UKU

OAOBPEHO

HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.

YMC UOTUC IIportokon Nel ot 26.04.2023 .

YMC UADUT Ilporoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIATUJIA3 ITporokon Nel/04-577 ot 27.04.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ATOMHAS ®U3UKA
Hanpasnenue noarotroBku [1] 14.05.04 DnexTpoHNKa U aBTOMAaTUKa (PU3HMUECKUX
(cmennanbHOCTD) YCTaHOBOK

[2] 14.05.02 ATOoMHBIE CTaHIIMK: TPOEKTUPOBAHUE,
AKCIUTyaTaIusl 1 MHKUHUPUHT
[3] 14.05.01 AnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTALMS

JlucuumniuHa ~ BXOJUT B €CTECTBEHHOHAyYHBIH MOAYIb M (QOPMHPYET y CTYICHTOB
KOMIIETEHIIUH, OCBOEHUE KOTOPBIX TPeOYeT COBPEMEHHOI'O €CTECTBEHHOHAYYHOI'O MHUPOBO33pPEHUS U
Hay4yHOTO MBILIUIEHUS. B pamMkax JaHHON AMCUMILIMHBI CTYAEHTHI 3HAKOMSTCS ¢ OCHOBAaMHM KBaHTOBOM
(Gbu3MKM: Teopued TEeMIOBOIO M3IY4YEHHsl, aTOMHONM U MOJEKYJISIPHOW CHEKTPACKOIUHU, Teopuen
TBEPJOTrO Tella, SIBICHUEM PaJuoakTUBHOCTH. CTyAEHTHl NOIy4aroT olliee NpeAcTaBieHne o pu3nke
aTOMHOI'O si7ipa M 3J€MEHTAapHBIX 4acTHULl. Ha MpakTHYecKHX 3aHATHSIX CTYAEHThl HpUOOpeTaroT
HaBBIKM/YMEHHS TNPUMEHEHHMsS KBAHTOBBIX IPEJCTABICHUM [UIl pPELICHUS HCCIEAOBATENbCKUX U
WH)KEHEPHBIX 3aJady. B pamkax IaHHOM JUCHMIUIMHBI CTYAEHTHI NMPHOOPETArOT HaBBIKW/YMEHUS
paboThI CO CIIEKTPACKOIMMUECKUMHU U CIIEKTparpapuueckumMu npubopamMu U 000pyA0BaHHEM.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

3anayu TUCUUIUIMHBIL

* /3yueHue CTyJeHTaMHM OCHOBHBIX MOHSATHUH, ONpEAEICHUN M 3aKOHOB aTOMHOW (PU3MKU U
CIEKTPOCKOIINH;

* ®opMUpOBaHUE y CTyAEHTa CIOCOOHOCTH HMPUMEHSTh 3HAHMS, MOIy4aeMble NPU U3yUeHHUH
Kypca, K pelIeHHIO TPAKTUYECKH (PU3MUECKUX 3a1ay;

* [lomyueHne OCHOB NpPO(ECCHOHANBHBIX HABBIKOB INPOBEACHHMS HECIOXKHBIX (PHU3UUECKUX
HKCHEPUMEHTOB B yUEOHBIX (PU3UUECKUX JTaO0paTOPHSIX;

* OOyueHue CTYJEHTOB CaMOCTOSTENILHONW paboTe ¢ y4eOHOW JuTepaTypoil;* BbIpaboOTaTh y
CTYACHTOB THAJIEKTUKO-MaTEPUATMCTHYECKOE TOHUMAaHHUE MPHUPOJBI, CPOPMUPOBATH HAYUYHBIH METO]
MBIIIJIEHHS], BOCIUTATh UHKEHEPHYIO HHTYULHUIO,

* OCBETUTh MUPOBO33PEHUYECKUE U METOJ0JIOTUYECKUE TPOOIEMbl (PU3NKH, OTPA3UTh OCHOBHbBIE
YEpPThl COBPEMEHHOW €CTECTBEHHO - HAYYHOH KapTHHBI MUDA,

* MOKa3aTh B@XKHYI0 pOJIb COBPEMEHHOM (HM3MKM B pELIEHUH TIJ00ANbHBIX HpodiIeM
YeJI0BEYeCTBA (IHEPreTUYECKOM, 3KOIOTHYECKO U Ip.);

* IOJITOTOBUTH CTY/IEHTOB K M3YUEHHUIO TEOPETHUECKUX U CIIELHUABHBIX KYPCOB (DU3UKU.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[Ipy OCBOEHMM JIWCHMIUIMHBI CTYACHTHI MPHOOPETAIOT OCHOBHBIE CBEICHUS 110 ATOMHOMN
¢u3nKe, KBAaHTOBOW MEXaHHWKE W CIIEKTPOCKONHHM HEOOXOIUMBIE Ul JaTbHEHBILIETO YCIEUTHOTO
U3Y4YEHHsI KypCOB TeopeTHuecKoi ¢u3uku. J[is ycnemHoro OCBOEHMS JMCUUIUIMHBI CTYJEHTaM
HEOOXOIUMO 3HATh OCHOBHBIE 3aKOHbl MEXaHUKHM W MOJIEKYJSPHON (U3UKM M CTaTHUCTUYECKOU
TEPMOJAMHAMUKH, DJIEKTPOMArHETU3Ma U ONTUKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUHU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIe KOMIETEHIHH:

KOI{ N HAUMCHOBaAHHEC KOMIICTCHIINHN KOI[ N HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUA
KOMIICTCHII U



YK-111, 2, 3] — Cnocoben

OCYHICCTBJIATH KpI/ITI/I‘-IeCKI/Iﬁ aHaJInu3

MPOOJIEMHBIX CUTYalui

CHCTEMHOI'0 IMoJaxXo0aa, BBIpa6aTBIBaTB

CTpaTEruIo IEUCTBUI

VYKE-1 [1, 2, 3] — Cnocoben

HUCIIOJIBb30BaTh 3HAHUA

C€CTCCTBCHHOHAYYHbBIX JUCIUIIINH,

IMPUMCEHATH MCTOAbI

MaTeMaTU4YCCKOIro aHajin3a u
MOJCIUPOBAHUSA, TCOPETUIUCCKOI'O U
OKCIICPUMCHTAJIbHOTO UCCICIOBAHUS
B ITOCTABJICHHBIX 3aJadax

Ha OCHOBC

3-VK-1[1, 2, 3] — 3HaTh: METOABI CHCTEMHOT'O 1
KPUTHYECKOTO aHaIN3a; METOJIUKH pa3pabOTKU CTpaTeTuu
JEUCTBUI JUIsl BBISIBIICHUS U PEIICHUSI TPOOJIEMHOMN CUTYaIluu
V-VYK-1[1, 2, 3] — YMeTh: NpUMEHATHh METOIbI CHCTEMHOTO
MOJIX0/Ia M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabatrbIBaTh CTPATETUIO AEHCTBUM, MPUHUMATD
KOHKPETHBIE PEIICHUs ISl €€ peain3aluu

B-VK-1[1, 2, 3] — Bragets: MeTO10JIOTHEH CUCTEMHOTO U
KPUTHUYECKOTO aHAIHM3a MPOOIEMHBIX CUTYAIlHi; METOAUKAMH
TTOCTAaHOBKH II€JTH, OTIPEIEIICHHS CIIOCOOOB €€ TOCTHIKEHUS,
pa3paboTKu CTpaTeruii JeCcTBHIA

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, METOIbI
MaTeMaTHUYECKOr0 aHaJln3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO M SKCTIEPUMEHTAIBHOTO HUCCIICIOBAHUS
V-VKE-1 [1, 2, 3] — yMeTh: UCIIOJIb30BAaTh MaTEMAaTUYECKHE
METObI B TEXHUYECKUX TIPHUIIOKECHUSIX, PACCUUTHIBATH
OCHOBHbBIE YUCJIOBBIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
periaTh OCHOBHBIE 33/1a4U MAaTEMAaTHYECKON CTAaTUCTHKU;
peuiaTh TUIOBBIE pacYETHBIC 3a/1a4n
B-VKE-1 [1, 2, 3] — B1ageTs: MeTOAaMH MaTEMaTHIECKOTO
aHajM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUs 3a7a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH MIPUEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOAaMH pabOThI C TPUKIAAHBIMUA ITPOTPAMMHBIMHU
MPOAYKTAMH

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBEKTaMu (o0iacTsaMu
3HaHU) TpoeCcCCUOHATBLHOM 1A TeTFHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

* U3yYeHHUE U aHaJN3
HAYYHO-TEXHHUYECKOU
uHpopManuy,
OTEYECTBEHHOTO U
3apy0ex)HOro OTbITa B
obnactu GU3MKH
SIBJIEHUW W MPOLIECCOB B
00BEKTax yIpaBJICHUS,
MIPOEKTUPOBAHUS U
pa3paboTKu CHCTEM
JIEKTPOHUKH U
ABTOMATHKH
(U3NYECKUX U SAEPHO-

O0BEeKT NI 00J1aCTh
3HAHUSA

SnepHble OOBEKTHI,
sepHO-(hU3NIECKHe U
¢u3nvecKkrue yCTaHOBKU
Y CHCTEMBI
obecrieueHus ux
6e3omacHoit
IKCILTyaTaIH,
COBpPEMEHHAs
AEKTPOHHAS U
MUKPORJICKTPOHHAS
CXEMOTEXHHUKA,
AJIEKTPOHHBIE
puOopHI,

Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

Kon n nHaumenoBanue
npogeccuoHaILHOM
KOMIIeTEHIIUM;
OcHoBaHue
(npodeccuoHaNbHBIH
cranaaprt-I1C, ananus
onbITA)

ITIK-1 [1] - cocoben
PUMEHSATh
TEOPETUYECKHE OCHOBBI
(bYHKIIMOHHPOBAHHS
(U3NIECKUX yCTaHOBOK
U UX
3EKTPOOOOPYAOBAHMS,
TEOpEeTHUYECKYyIo 0a3y
MOCTPOCHHS U aHAIH3a
CHCTEM U3MEPEHUS
¢buznaeckux
apameTpoB, CHCTEM
KOHTPOJISI M yIIPaBJICHUS

Koa u
HAMMEHOBaHHUe
HHAUKATOPA
AOCTHKEHU S
npogeccuoHaIbHOM
KOMIIeTeHIIUH

3-TIK-1[1] - 3HaTh
buzngeckue
IPOIIECCHI B
(bU3HUIECKUX
YCTaHOBKAX, METOBI U
CpeJlICTBa KOHTPOJIA U
YIpaBIECHUS UX
napaMmeTpami
V-IIK-1[1] - ymets
000CHOBAaThH BHIOOP
TEXHOJIOTHUH KOHTPOJIS
U YIIpaBJICHUS
bu3HYECKUMHU




(U3NYECKUX YCTaHOBOK
Y MIX DJIEMEHTOB; *
pa3BUTHE TEXHOJOTHIA
pa3pabOTKH U CO3aHUs
UH(POPMAIMOHHO-
M3MEPUTEITBHBIX
CHCTEM, CUCTEM
AJIEKTPOHUKH,
aBTOMATHKH U
ABTOMATH3HPOBAHHOTO
yTpaBJIEeHUS
(hu3NYECKUX YCTAaHOBOK
1 00BEKTOB, CUCTEM
HMITYJIbCHOM
3JIEKTPO(U3UKY; *
pa3BUTHE TEXHOJIOTHH
pa3paboTKU U CO3TaHUs
JJIEKTPOHHOMU,
NEKTPO(PU3NIECKON U
sIIepHO-(PU3MIECKOM
anmnaparypsl U UX
DJICMCHTHOM 0a3bl; *
MaTeMaTH4eCKOe
MOJICIIUPOBAaHUE
¢bu3nUecKux,
TEXHOJIOTHUECKUX
MIPOLIECCOB U
QITOPUTMOB KOHTPOJIS
U YIIpaBJICHHUS,
PEKUMOB
9KCIUTyaTaluu sJIepPHO-
(bu3nyuecKux u
¢buznueckux
YCTaHOBOK, B TOM
qucie ¢
WCTIOIb30BaHUEM
CTaHJApTHBIX MTAKETOB
aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUS U
HWCCIEIOBAHMH, a TaKXKe
C IPUMEHEHUEM
CTEUAIBHO
pa3pabaTbIBaeMOro
MIPOTPaAaMMHOTO
obecreyeHus; *
MIPOBEICHUE
9KCHEPUMEHTAIBbHBIX
HCCIICOBAHMIA,
COCTaBJIEHUE OIMCAHUS
MIPOBOTUMBIX
HUCCIIEJOBaHUN U
aHaJIN3 Pe3yJIbTaTOB B

ANEKTPOTEXHUIECKHE
CUCTEMBI H
obopyoBaHue,
obopyioBaHue U
CUCTEMBI UMITYJILCHON
ANEKTPOPU3UKH,
CUCTEMBI KOHTPOJIIS, U
ABTOMATH3HPOBAHHOTO
yIpaBICHUS sIIEPHBIMU
U (U3NIECKUMU
YCTaHOBKAMH U UX
JJIEMEHTBI, CHUCTEMBI
paanaloOHHOTO
KOHTPOJIS SIJICPHO-
(U3UYECKUX YCTAaHOBOK
1 00BCKTOB,
TEXHOJIOTHS
pa3paboTKH, CO3TaHUS
U DKCIUTyaTaliu
anmapaTypsl
HU3MEPUTENbHBIX
CUCTEM, IIPOrPaMMHO-
TEXHHUUYECKUX CPEICTB
CUCTEM KOHTPOJIS,
JMarHOCTHUKH,
YIPABIICHUS U 3AIIUATHI
SNIEPHBIX U
(bU3UIECKUX
YCTaHOBOK,
MaTeMaTHIECKHE
MOJIETIH ISt
TEOPETUIECCKOTO 1
AKCIIEPUMEHTAIHHOTO
WCCIICTOBAHUS
(bu3nUeCKUX U
TEXHOJOTHICCKHX
MIPOILIECCOB B
00opyT0BaHUHU
(U3HYECKUX YCTAaHOBOK
KaK 00bEKTOB
KOHTPOJIS U
yIpaBIICHUS,
JKOJIOTUYECKUI
MOHHUTOPHHT
OKpY>KaroIen Cpebl,
obecrieyeHne
0€30MacCHOCTH AJIEPHBIX
MaTepuajoB, 0ObEKTOB
Y YCTaHOBOK aTOMHOMU
MIPOMBIIIJICHHOCTH H
SHEPreTHKH.

buznuecKkuMu
YCTaHOBKaMH JIJIst
peanu3aiu
UCCIICIOBATEIILCKIX
3a1a4

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 24.033,
40.008, 40.011

YCTaHOBKAMH ;
B-IIK-1[1] - B1anets
METOJAMH U
WHCTPYMEHTAIbHBIMU
Cpe/CcTBaMU aHaIMN3a
(U3UYECKUX CBOMCTB
YCTaHOBOK, METOJIOB
WX KOHTPOJIS U
yIpaBieHUs




obnact pu3nKH
MIPOIIECCOB M PEIKUMOB
AKCIUTyaTaIuu siIepHO-
(buznueckux
YCTaHOBOK;
WCCIICIOBAHHUS B
oOnactu obecrieueHust
HaJeKHOU, O€30IacHOM
u 3(ppexTuBHOM
AKCILTyaTaIH
SIIEPHBIX U
(buznueckux
YCTaHOBOK,
MaTepHAaJIOB U
TEXHOJIOTHI; * aHAIN3 U
MTOJITOTOBKA JTAHHBIX
JUTSL COCTABIICHUS
0030pOB, OTUETOB U
HAyYHBIX TyOIHKaIHH,
ydacTUe BO BHEPCHUN
pE3yNbTaToOB
HUCCIIEJOBAaHUN U
pa3paboToK; * co3aHue
METOIOB pacyera
COBPEMEHHBIX
ANIEKTPOHHBIX H
MHUKPOIJIEKTPOHHBIX
YCTPOMCTB, y4yeTa
BO3JECHCTBUS HA OTU
YCTpOICTBA
HOHU3HPYIOLIEN
paauanuy u
ANEKTPOMArHUTHOTO
W3ITyYCHUS;

* cOop ¥ aHaNMU3
MH(OPMALIMOHHBIX
WCTOYHUKOB U
WCXOJHBIX TaHHBIX IS
MIPOSKTUPOBAHHUS
AJIEKTPOHHBIX CUCTEM U
MIPOrPaMMHO-
TEXHUYECKUX
KOMIUIEKCOB CUCTEM
WU3MEPEHUs1, KOH-TPOJIS
Y yTIpaBJICHHS
(bU3MIeCKUMHU
YCTaHOBKAMH; *
(bopmyarpoBaHue
LeJIed IpoeKTa,
pa3paboTka
TEXHHUYECKUX

S,IepHO-PU3UUECKHE U
(buznyecKre yCTaHOBKU
U CHUCTEMBI
obecrieueHus ux
Oe3o1macHoit
SKCIUTyaTaluH,
COBpEMEHHas
ANIEKTPOHHAS U
MUKPOIJIEKTPOHHAS
CXEMOTEXHUKA,
AIEKTPOHHBIE
PUOOPHI,
ANMEKTPOTEXHUICCKHE
CUCTEMBI U
obopyoBaHue,
00opyI0BaHUE U
CUCTEMBI UMITYJIbCHOU

IIPOEKTHO-KOHCTPYKTOPCKUI

ITK-8 [1] - cmocoben k
pa3paboTKe IPOEKTHOM,
AKCIUTyaTallMOHHOMW U
TEXHOJIOTUYECKON
JOKYMEHTAITUH,
ANEKTPOHHBIX MPOEKTOB
CHCTEM H ITPOrPaMMHO-
TEXHUUYECKUX
KOMIIJICKCOB,
MH(GOPMALIMOHHBIX
CHCTEM TIOJICPKKHI
KU3HEHHOTO LUK
CHCTEM KOHTPOJIS U
yIpaBlIeHUs
(U3NIECKUX YCTaHOBOK

OcHosanue:

3-TIK-8[1] - 3HaTh
OCHOBHBIE MOJIOKEHUS
ECILI, ECK, ECTA
, TEXHOJIOTHIO
UH(POPMALMOHHOM
noanepxku KL
CHUCTEM KOHTPOJIA U
yIpaBJieHUS ;
V-IIK-8[1] - ymeTn
pa3pabaThIBaTh
JIOKYMEHTAIUIO 110
sranam K n3menwii ¢
MCIIOJIb30BaHUEM
UH(GOPMAIIMOHHBIX
TEXHOJIOTHIA;
B-I1K-8[1] - B1anets
METOJaMH CO3IaHUS




TpeOOBaHUI U 3amaHUil
Ha pa3paboTKy
3JIEKTPOHHOTO
obopynoBaHus U
MPOrPaMMHO-
anmapaTHBIX CPEJCTB
HU3MEpHU-TEIbHBIX
CHCTEM, CUCTEM
KOHTPOJIS U
YIIPaBIICHUS
buznuecKkux
YCTaHOBOK; *®
MIPOEKTUPOBAHHE
ANIEKTPOHHBIX CHCTEM,
UH(pOPMAIMOHHO-
M3MEPUTEITbHBIX
CHCTEM, CUCTEM
YIPaBICHUS
ABTOMATU3AINH U UX
CTPYKTYPHBIX
AJIEMEHTOB, BKJIIOYAS
anmapaTHoe U
MPOrpaMMHOE
o0OecrieyeHue, B
COOTBETCTBUM C
TEXHHUYECKUM
3aJlaHUEM C
WCTIOJIb30BaHUEM
CpeAcTB
ABTOMATH3AINH
MIPOEKTUPOBAHUS U
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHi1; *
CUCTEeMOTEXHHUYECKAs U
CXEMOTEXHUYICCKAs
pa3paboTKa CI0XKHON
3JIEKTPOHHOMU,
ANEKTPOPUZNIECKON U
SIIEPHO-PUZNIECKOM
anmaparypsl;
pa3paboTKa MPOESKTHOM,
paboueii,
KOHCTPYKTOPCKOH U
IKCILTyaTallMOHHON
TEXHUYECKON
JOKYMEHTAIlUH,
odopmiieHne
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKHX
paboT; * KOHTPOJIb

NIEKTPO(U3UKHY,
CHCTEMBI KOHTPOJIS, U
aBTOMaTH3HPOBAHHOTO
YIpaBJICHUS SIEPHBIMH
U puznuecKkumMu
YCTaHOBKaMH U MX
3JIEMEHTBI, CHCTEMBI
panuaoHHOTO
KOHTPOJIS sIIEPHO-
(bu3NYECKUX YCTAaHOBOK
1 00BEKTOB,
TEXHOJIOTHUS
pa3paboTKu, co31aHus
Y OKCIUTyaTaluu
anmapaTypsl
M3MEPUTEITBHBIX
CHCTEM, IIPOrpPaMMHO-
TEXHUYECKHUX CPEJICTB
CHCTEM KOHTPOJIA,
JMAarHOCTHKH,
yNpaBJICHUS U 3aLIUTHI
SIEPHBIX U
buznueckux
YCTaHOBOK,
MaTeMaTH4eCKue
MOJIEIN JITISt
TEOPETUYECKOT0 U
AKCIIEPUMEHTATBHOTO
UCCIIeI0BaHUS
(bu3NYECKUX U
TEXHOJIOTUYECKUX
MIPOIIECCOB B
000pyI0BaHUHU
(U3NYECKUX YCTAaHOBOK
KaK 00BEKTOB
KOHTPOJIS 1
yTpaBJIeHUs,
9KOJIOTUYECKHUN
MOHHUTOPHUHT
OKpYKarolle Cpebl,
obecrnieueHue
0€30MacHOCTH SACPHBIX
MaTepuaIoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBINIJICHHOCTH U
SHEPTETHKH.

[TpodeccrnonanbHbIit
crannapt: 24.033,
40.008, 40.011

AIIEKTPOHHBIX
MIPOEKTOB CUCTEM U
IIPOrpaMMHO-
TEXHUYECKUX
KOMILIEKCOB




COOTBETCTBUS
pa3zpabaThIBaEMBbIX
MPOEKTOB U
TEXHUUECKOHN
JTOKYMEHTAIU!
CTaHJIapTaM,
TEXHHYECKUM
YCIIOBUSIM U IPYyTUM
HOPMAaTHUBHBIM
JIOKYMEHTaM; ®
BepuUKaus u
BaJTUTAIAS TTPOSKTHBIX
peleHui; *
MIPOBEICHUE
MIPEIBAPUTEILHOTO
TEXHHUKO-
SKOHOMHYECKOTO
000CHOBaHHS
MIPOEKTHBIX PaboT 1Mo
CO3/IaHMIO CHCTEM
M3MEpEeHUs, KOHTPOJIS
Y yTIpaBJICHHUS.

OpraHnu3allMOHHO-YIIPABJICHYC

* OpraHU3alys 3aIIUThI
00BEKTOB
HMHTEJUIEKTYJIbHON
COOCTBEHHOCTH U
pe3ysbTaToB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
MPEANPUSITHS; ®
MOATOTOBKA 3asBOK Ha
MaTeHTHI, U300peTeHUS
Y IPOMBILIICHHbBIE
00pas3Iibl U OIICHKA
CTOUMOCTH 0OBbEKTOB
VMHTEJUIEKTYJIbHON
NEeSATEIbHOCTH;
opraHu3zaius padoThl
10 OCYLIECTBJIEHUIO
aBTOPCKOT'O Haz30pa
MIPU U3TOTOBJICHUH,
MOHTa’Ke, HaJlaJKe,
WCIIBITAaHUSAX U C/Iaue B
JKCILTyaTalHIo
BBIITyCKa€MBbIX
MPUOOPOB U CUCTEM; ®
COCTaBJICHUE
TEXHUYECKON
JIOKyMEHTaluu
(rpadukoB pador,

SIepHO-PU3UUECKHE U
¢du3nueckrue yCTaHOBKU
Y CHCTEMBI
o0ecreyeHus ux
Oe3onacHoOi
SKCIUTyaTaluH,
COBpPEMEHHast
3JIEKTPOHHAs U
MHUKPORJIEKTPOHHAS
CXEMOTEXHHUKA,
AIIEKTPOHHBIE
puoOpHl,
AIIEKTPOTEXHUIECKUE
CHCTEMBI U
obopyoBaHue,
o0opy0BaHUE U
CUCTEMBI UMITYJIbCHON
ANEKTPOPUIUKH,
CHCTEMBI KOHTPOJISI, U
aBTOMaTU3HPOBAHHOTO
YIPaBJICHUS SIEPHBIMH
U (PU3NIECKUMU
YCTaHOBKaMH U MX
3JIEMEHTHI, CHCTEMBI
panuanoHHOTO
KOHTPOJISA sIIEPHO-
(U3NIECKUX YCTaHOBOK
1 00OBEKTOB,
TEXHOJIOTHUSI

CKUH

ITIK-10 [1] - cmocoben
OpraHu3alky U
KOHTPOJTIO
JeSITEIbHOCTH
CTPYKTYPHOTO
MoApa3iesieHus Uin
TPYIOBOTO KOJUICKTHUBA
10 00EeCIICYCHUIO
TEXHUYECKOH, SJICPHOH,
paaralOHHON U
MOKapHOU
0C30ITacHOCTH,
COOIIOICHUIO
TpeboBaHuit
HOPMAaTHBHO-
TEXHUYECKON U
OpraHu3alOHHON
JNOKYMEHTAIUU TIPU
BBIIIOJTHEHUH
npodeccnoHanbHOM
JEeITSILHOCTH

Ocnoeanue:
[TpodeccuonanbHbIN
crangapt: 24.033,
40.008

3-TIK-10[ 1] - 3HaTh
OCHOBBI OTPACIIEBBIX
HOPM M TIPaBUJIT
paboThI C IepCOHATIOM

;
V-IIK-10[1] - ymetb
OpTaHU30BBIBATH U
KOHTPOJIMPOBATH
paboTy MabIxX
TPYJIOBBIX
KOJUICKTUBOB ;
B-IIK-10[1] - Bn1anets
MPAKTUYICCKAM
OTIBITOM KOMaHIHOU
paboThI IO
BBITIOJTHEHUIO HAYYHO-
TEXHHYECKUX
MIPOEKTOB




WHCTPYKLHUH, IIJIaHOB,
CMET, 3asIBOK Ha
MaTepHaIbl,
obopyioBaHuE U T.11.),
a TaKxKe
YCTaHOBJIEHHOM
OTUYETHOCTH 11O
YTBEPKICHHBIM
¢dopmawm; *
OpraHu3arus
BBINOJIHEHUS paboT 1o
METpPOJIOTHH,
CTaHAapTU3aLUU U
MOATOTOBKE K
ceptudukanmu
TEXHUYECKUX CPECTB,
CHUCTEM, ITPOLIECCOB,
obopynoBaHus U
MaTEepUaJIOB;
opraHu3anus padoThl
MaJbIX KOJUIEKTHUBOB
HCIIOJIHUTENCH; ®
IUTAHUPOBAHHUE PaOOTHI
nepcoHana u GoHI0B
OILIaThl TPyZQ; *
MO/ITOTOBKA UCXOHBIX
JIAHHBIX JJI51 BBIOOpA U
000CHOBaHHUS HAyYHO-
TEXHUUYECKUX U
OpraHU3allMOHHBIX
pelIeHU Ha OCHOBE
SKOHOMHYECKOTO
aHaJIN3a; * NOArOTOBKA
JOKYMEHTALUH JIIs
CHUCTEMBI MEHEIKMEHTA
KauecTBa NPEAIpUATHUS;
* pa3paboTKa
OTNEepaTUBHBIX IJIAHOB
paboThI MEPBUYHBIX
MIPOU3BOJICTBEHHBIX
IoJpa3ieJIeHUH,
MIPOBEJICHUE aHATIN3a
3aTpaT U pe3yJIbTaTOB
NeSTEIbHOCTH
IIPOU3BOJICTBEHHBIX
MOJpa3ICJICHUI; ®
MOAJEPIKKA EUHOTO
MH(OPMALIMOHHOTO
IIPOCTPAHCTBA
IJIAaHUPOBAHUS U
yIpaBICHUSA
MpEeNNpPUITHEM Ha BCEX

pa3paboTKu, co31aHus
1 SKCIUTyaTaluu
anmapaTypsl
M3MEPUTEITBHBIX
CHCTEM, ITPOrPaMMHO-
TEXHUYECKHUX CPEJICTB
CHCTEM KOHTPOJIA,
JMarHOCTHKH,
yIpaBIEHUS U 3aIIUTHI
SIEPHBIX U
buznueckux
YCTaHOBOK,
MaTeMaTH4eCKue
MOJIEIN JIJISt
TEOPETUYECKOTO U
AKCIIEPUMEHTATBHOTO
UCCIIEI0BaHUS
(buznyecKux u
TEXHOJIOTUYECKUX
MIPOIIECCOB B
o0opya0BaHUU
(bu3NYECKUX YCTAaHOBOK
KaK 0OBEKTOB
KOHTPOJIS U
yTpaBICHHUS,
9KOJIOTUYECKHUN
MOHHUTOPHUHT
OKpYKaroIlei cpebl,
obecrieyeHne
0€30MacCHOCTH SJIEPHBIX
MaTepHanoB, 00BEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBINIJICHHOCTH U
SHEPTETHKH.




JTanax XU3HEHHOTO
[MKJIa TTPOU3BOIUMOMN
MPOIYKIINH; * y4acTHe
B ITPOBEJICHUH
MapKeTUHTa U
MOATOTOBKA OM3HEC-
TJTAHOB BBHITTyCKA U
peanu3anuu
MEPCTIEKTUBHBIX
KOHKYPEHTHO
CIOCOOHBIX TPUOOPOB
U CUCTEM; * pa3paboTka
IJIAHOB U TIPOrpaMm
OpTraHH3aIIH
WHHOBAIlMOHHOUN
NEeSATSILHOCTH Ha
MIPENPHUITHH,
KOOpIUHAIMS pabOThI
nepcoHana Jyis
KOMIIJICKCHOTO
pelieHus
WHHOBAIIMOHHBIX
mpo0JieM; * OlleHKa
ITPOU3BOJICTBEHHBIX H
HEMPOU3BOJCTBEHHBIX
3aTpar Ha oOecreueHne
HE00X0IUMOTO
KadecTBa MPOJYKIINH; ®
OpraHu3aIus
IKCIIEPTH3BI
TEXHUYECKON
JIOKYMEHTAITUH,
WCCleI0BaHUE TPUIHH
HEHCIPaB-HOCTEN
o0opymoBaHus,
MIPUHSITHE MEP 10 MX
yCTpaHEHHIO.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHHUS
HNuTennexryanbHoe
BOCIIUTAHUE

[Ipodeccuonansuoe u

3amgaun BocriuTaHus (KOJ)

Co3znanue ycioBui,
o0ecrneynBaroIInX,
(dbopMHpOBaHUE KYIbTYPbI
yMmcTBeHHoro Tpyna (B11)

Coznanue ycioBHid,

BocmmrarensHBIN TOTEHITHAI TUCITAININH

Hcnons30BaHue BOCITUTATEILHOTO
MOTEHIIMAJA TUCIUILTHH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0mienpodecCHOHaTBHOTO U
npodeccrnoHanTbHOTO MOIYJIS ISt
(bopMupOBaHUs KYJIbTypbl YMCTBEHHOTO
Tpy/a IOCPEICTBOM BOBIICUCHUS
CTY/ICHTOB B y4eOHBIEC UCCIIEIOBATEILCKHE
3aJ[aHusl, KypCOBbIC paOOThI U JIp.
1.Mcnonp30BaHNe BOCIUTATEILHOTO




TPYZAOBOE BOCIIUTAHUE

00ecreynBaroIInX,
dhopmupoBanHue r1yO00KOTO
MMOHUMAHUS COIIMATEHOM
pouu ripodeccum,
MO3UTUBHOW U AaKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHOU
CTCIIMAIHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npodeccuoHaNbHOMI
nesitenbHOCTH, Tpyay (B14)

MOTEHIMAaJIa JUCIUIUTMH
€CTeCTBEHHOHAYYHOTO U
o01enpodeCcCHOHATHHOTO MOYIIS IS -
(hopMHUPOBaHUS TO3UTUBHOTO OTHOIIIEHUS K
npogeccur HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTA), TOHUMAaHUs €€ COIMATIbHON
3HaYMMOCTHU U POJIU B OOIIECTBE,
CTpEMIICHHS CIIeIOBATh HOPMaM
npo¢eCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO OOyYEHHUS, peIICHHS
MPAKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIlMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOTO HHTEpECa K
npo¢eCCHOHAIBHON NEATEITHLHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, IOHAMATh
3HaYMMOCTb IIPOeCcCUr MOCPEICTBOM
OCO3HAaHHOTO BBHIOOPA TEMATHUKHU TIPOCKTOB,
BBITOJIHEHHSI TPOEKTOB € TOCIIEAYIOIEH
myOJIMYHOM Mpe3eHTaluell pe3yinbTaToB, B
TOM 4HCiIe 000CHOBAaHMEM HX COLUAIbHON
Y TIPAaKTUYECKON 3HAYMMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHHOM
paboThL, B TOM YHCIIE peaan3anuu
pa3IMYHBIX MPOEKTHBIX poJieil (Juzep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
MIOCPEJICTBOM BBINTOJIHEHHUSI COBMECTHBIX
poekToB. 2.Mcnonap30Banne
BOCIIUTATEIBHOTO MOTEHLIAIIA
JMCIUTUIAHBI « DKOHOMHKA U YIIPABIICHHE B
HPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOJIX0JIOB K YIIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunnyeckre oCHOBBI
npogecCUHaIbHON AeITeNbHOCTI JUIS: -
(hopMHUpPOBaHHS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM M 3HAYMMOCTH BbIOpaHHON
npodeccur B COUATbHO-DKOHOMHYECKHIX
OTHOIICHUAX Yepe3 KOHTEKCTHOE
o0yueHue

CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM TUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemunapswl )/
JlaGopaTopHbIe
padoThbl, 4ac.

KOHTPOJIb (popma*,

Oo0s13aT. TeKyIIMH
HegeJIs)

MakcuMaJdbHbI

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

5 Cemecmp

KBanroBas ¢uzuka

16/16/0

=7
23
oo

\®)
e

KN

1
o0

duzuka aToma "
AJIEMEHTAPHBIX YACTHII

9-16

16/16/0

H3-16

(l)aK'p'
15 (15)

20

KH1-16

TK-1,
3-TIK-
10,
V-
TIK-
10,

B-
TK-
10,




3-VK-

V-
YK-1,
B-
YK-1,
3-
YKE-

V-
VKE-

B-
YKE-

ATomHas dusuxka.

Du3NpakTUKyM

1-16

0/0/32

KI-8
(100)

10

KH-16

3-TIK-

V-
IK-1,

[K-1,
3-TIK-

V-
IK-8,

[K-8,
3-IIK-

HUmoeo 3a 5 Cemecmp

32/32/32

50

KonTpoabHbIe

50




MeponpusaTus 3a S 1,
Cemectp V-

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamoB noipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3zelioB:

O603ua | [losiHOe HaUMeHOBaHM e

yeHue

J13 JlomamHee 3amanne

KN KoHTpoJib 1o utoram

K.p KoHTtposbHas pabota

€] DK3amMeH

KAJIEHJIAPHBIN IVIAH

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

U yac. , yac. yac.
5 Cemecmp 32 32 32

1-8 KBanroBas ¢pusuka 16 16 0

1 TermioBoe n3ayuenue Bcero ayutopHbIx 4acoB
TemoBoe uznydenue. McmyckarenbHasi ¥ MOToMaTeIbHAS 2 |2 [0
criocoOHocTH Tei. 3akoH Kupxroda. AGcomoTHO YyepHoe Teno. | Ounaiin




3akon Credana-bonpimana. 3akon Buna. Ctosidare BOTHBI B
MPOCTPAHCTBE TpeX u3MepeHuil. Yucmo HopManbHBIX
cocrossHuii B uuTepBasie . @opmyia Penes-/[xunca.

Craruc

TUYECKOE CPEIHEE PHEPIMH FAPMOHUYECKOIO OCIIMILISATOpA
(kmaccuveckoe ¥ KBaHTOBOE BhipakeHue). @opmyrna [lnanka.
[Tocrosnnas [1nanka.

DoTOoHBI

Topmo3HOE peHTreHOBCKOe u3nydeHne. KopoTkoBoiaHoBas
IPaHMIIA TOPMO3HOTO PEHTTEHOBCKOTO criekTpa. @oTodddekr.
Omnsitel CToneroBa. @opmyna iHiITEHHA. ONBITHI
Munnukena. Kpacnas rpaauina ¢orosddekra. OnbiT boTe.
®oronsl. KopryckynspHo-BoiHOBON qyanu3M. CoOOTHOIIEHNE
MEXX/y BOJTHOBOU M KOPITYCKYJISIPHOM KapTUHAMH. DhDHEeKT
Komnrona. KoMToHOBCKast ITTMHA BOJIHBIL.

Bcero aynutopHbIX 4acoB

2 |2 [0
Omuiaiig
0 0 0

SnepHasi MmojaeJsib aToMa

AToMHBIE CIEKTPBL. OTBITHI IO PACCESTHUIO aTb(a-4acTHIl.
dopmyna Pesepdopna. SAnepuas moaens aroma. [loctynaTer
Bbopa. Onbir @panka u ['epua. DnementapHas Teopust
BogopoHoro aroma bopa. CiekTpanbHble Cepry BOJOPOTHOTO
aToMa.

Bcero AYAUTOPHBIX 9YaCOB

2 |2 [0
Omnutaiig
0 0 0

BoJsiHOBBIE CBOliCTBa BemiecTBa

I'unotes3a ne-bpoitnsa. DkcriepuMeHTaNIbHbIE OCHOBAHUS
KBaHTOBOW MexaHuku. OnbIThl J[3BUccoHa u [[>xepMmepa.
Judpaxius snekrponoB. OnbiTel ToMiicona 1 TapKOBCKOTO.
HenpuMeHUMOCTh MOHATHUS TPAEKTOPUHM K MUKPOYACTULIAM.
[IpoxoxaeHue 3MeKTPOHHOTO MyYKa Yepe3 MIEIH.
CooTHoLIIEHNE HEONPEIETIEHHOCTEN 1 MPUHLIUII
HeonpeneneHHocTH [elizenoepra. [IpoxoxkaeHue 4acTUIlbl
yepe3 1mesb. OLueHka pa3sMepoB 1 MUHUMAJIbHOW SHEPTHH
BOJIOPOJHOTO aTOMa.

Bcero AYAUTOPHBIX 9YaCOB

2 |2 [0
Omutaiig
0 0 0

DJIeMeHTbI KBAHTOBOW MEXaHUKHU

Vpasuenue llpenunrepa. ®u3znueckuii CMbICI U CBOMCTBA
ncu-pyuknun. KBanroBanue sneprun. Yactuia B O JHOMEPHOU
OECKOHEYHO TITyO0KO# MPSMOYTOJILHOU MOTCHIIMATLHOM SIMe.
Pe3ynbrarel KBAHTOBOW MEXaHUKH JIJIs1 TAPMOHUYECKOTO
ocumusitopa. Hynesast sneprus. [IpaBuio or6opa st
K0J1e0aTeIbHOT0 KBAHTOBOT'O YUCIIA I PaIMalliOHHBIX
MEePEX0JI0B.

Bcero AYAUTOPHLBIX YaCOB

2 |2 |0
Omnutaiig
0 0 0

KBanToBaHHe MOMEHTa HMITYJIbCA

KBanToBaHue uncia opOuTabHOrO MOMEHTa UMIyJbca. CIuH.
Cniue snexktpoHa. CliojkeHHe MOMEHTOB UMITYJIbCa.
PesynpTupytomuii MEXaHUYECKUI MOMEHT

MHOT02JIeKTpOoHHOT0 aroma. Csizu LS u JJ. CuMBOIIBI TEpMOB.

Bcero AYAUTOPHLBIX 9YaCOB

Pe3ysibTaThl KBAHTOBOM MEXaHUKH /JJIsl AaTOMa BOAOPOAA
KBaHTOBBIE UnCIa 71EKTpOHA B aTroMme. Bripoxkaenue
cocrosiHuil. KpatHocTh BbIpoxkieHus1. CUMBOJIBI COCTOSIHUM.
Cxema yposaeit. [IpaBuiio orGopa 1 pagualiMOHHbIX
EPEXOI0B.

CriekTpasIbHbIE CEpUU aTOMa BOJIOPOAA.

2 |2 [0
Omnuaiin

0 0 0
Bcero ayiutopHsIx 4acoB
2 | 2 | 0
Ownnaitn

0 0 0

PacnpenesieHue 371eKTPOHOB 110 IHEPreTHYECKUM YPOBHSIM
B aTOMe

Bcero ayutopHsIX 4acoB

2 |2 [0




[Mpuniun [Haynu. O607104KH U TOJO00T0UKH. DIEKTPOHHAS Omnunaiin
koH(puryparus atoma. [leproandeckast cucteMa JIEeMEHTOB 0 0 0
MeHeneesa.

9-16 Du3uKa aTOMA U 3JIEMEHTAPHBIX YACTHIL 16 16 0

9 CrnekTpbl HIeJI0YHBIX METAJIOB Bcero aynuTopHbIX 4acoB
. OcHOBHBIE CHIEKTpalibHbIE cepur. PunbeproBekue monpaBku. | 2 |2 [0
ToHKas CTpyKTypa CIIEKTPAIBHBIX JTUHUNA. MyIbTUIIIETHOCTD. | OHiaiiH
CnmH-opOuTanbHOE B3aumoielicTere. Cxema ypoBHEH U 0 0 0
IIEPEX0/I0B B HATPUH.

10 XapakTepucTHYeCKOe PEHTIeHOBCKOE U3JIyYeHHne Bcero aynutopHsIx 4acoB
PenTtrenoBckue cnextpsl. 3akoH Mo3sinu. 2 |2 [0
JIByxatroMHas Mojekyia. Cxema S3HepreTH4eCKux ypoBHEN Ownuaiin
JIByXaTOMHOM MOJIEKYJIBL. 0 |0 |0

11 MaruuTHbBIA MOMEHT aTOMa Bcero ayIuTOpHBIX 4acoB
OpOuTanbHble U CIMHOBBIE MATHUTHBIE MOMEHTBI. MarHeToH 2 |2 [0
Bbopa. Muoxwutens Jlanne. Atom B MarHuTHOM Tose. Dpdext | Oumnaitn
3eeMaHa. DIEKTPOHHBIN MAPaMAarHUTHBIA PE30HAHC. 0 |0 | 0

12 Jlazepsbl Bcero ayutopHbIx 4acoB
CrnioHTaHHOE U BBIHYXJIeHHOE n3iyueHue. KoadduuneHTsr 2 |2 [0
Oinmreiina. Hupuna cnexktpanbHbIX TUHUNA. HBEpcHas Owuiaiin
3acesieHHOCTh ypoBHeil. [TonoxurenbHas oOpaTHas CBs3b. 0 0 0
Kosdduuuent ycunenus. Jlazep Ha pyOuHe.

13 TennoeMKOCTb KPUCTALIOB Bcero aynuTopHbIX 4acoB
CriexTp KosiebaHui KpUCTAUITMUECKON pereTku. Teopus 2 | 2 | 0
Hebas. ®ononsl. Pacnipenenenue boze-DitHmreiiHa. Owunaiin

0 |0 |0

14 JHepreTuvyecKue 30HbI B KPHCTALIAX Bcero aynuTopHbIX 4acoB
KBanrtoBas Teopusi CBOOOJHBIX JIIEKTPOHOB B METaJIE. 2 |2 [0
[ImoTHOCTB PHEpreTrUecKkux cocTosiHuid. Pactipenenenue OHnaiin
®epmu-/upaka. 0 0 0
Mertaibl, noaynpoBoJHUKU. COOCTBEHHBIE U TPUMECHBIE
MOJIYIIPOBOIHUKU. DJIEKTPOHHAS U IBIPOYHAs IPOBOJIUMOCTH.

CaepxnpoBogumocTs. PaboTa Beixona. TernosnexkTpoHHas
smuccud. KoHTakTHas pa3HOCTh MOTEHLIMAJIOB.
TepMosneKkTpuuecKre IBICHUSA.

15 DJieMeHThbI GU3UKHU AaTOMHOIO siApa Bcero aytuTopHBIX 4acoB
CocTaB aTOMHOTrO s11pa. ATOMHBI HOMEP U MacCOBOE YHUCIIO. 2 |2 [0
N3otonsl. Pazmepst aroMHOTO sigpa. Macca v sHeprus CBs3H. Ounaiin
Hedext maccbl. O6on04eyHas U KanelbHast MOJEH spa. 0 0 0
PannoaktuBHOCTH. BUaBI pailioaKTUBHBIX MPOIIECCOB. 3aKOH
pacnaja.

16 DJIeMeHThI (U3NKH 3J1eMEHTAPHBIX YaCTHIL. Bcero aynuTopHbIX 4acoB
Byl B3aUMOIENCTBUSA U KJIACCHI DJIEMEHTAPHBIX YaCTHULL. 2 | 2 | 0
YacTHullbl 1 aHTUYACTULIBL. Ouaiia

0 0 0

1-16 ATtomHas Pusuka. PU3NPAKTUKYM 0 0 32

1-16 | JlaGopaTopHblii GU3NPAKTUKYM Bcero ayutopHbIx 4acoB
BrimonHenne mabopaTopHBIX paboT 1Mo Kypcey. 0 | 0 | 32

Omnutaiig




CoxkpalleHHble HAUMEHOBAHUS OHJIANH OMIUIA:

Oo6o03na | Ilos1HOe HaMMeHOBaHME
yeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aynmo-marepualsl

[1p3 [Ipe3enTanmun

T Tectol

SCM DJIEKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
ncC HMHTEepakTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

5 Cemecmp

1-16

Pu3npakTHKYM

Pa6ota 3. D¢ dexr Komnrona.

Pabota 9. Macc-cieKTpomeTp.

Pa6ota 10. OnwiT Pe3epdopna.

Pa6ota 11. Onpenenenue sHEpPruu - YacTHULL.

Pa6ota 12. Jludpakius 21eKTpOHOB.

Pabota 14. M3yueHne XapakTeprUCTUIECKOIO PEHTT€HOBCKOTO
CIIEKTpa MEJIH.

Pabota 15. DnekTpoHHBIN MapaMarHUTHBIA PE30HAHC.
Pa6ota 16. ddext Meccbayapa.

Pa6ota 17. 3akon Mo3inu.

Pabota 18. MccnenoBanue TpeKOB HOHU3UPYIONINUX YACTHII.

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTuii / Conep:kaHue

5 Cemecmp

TemnoBoe U3JIy4YCHUE
TemnmoBoe N3JIYUYCHHUC.

doToHBI
®oronbl. Ipdext KoMnroHa, TopMO3HOE PEHTTEHOBCKOE
W3JIyYCHHE.

Snepuasi MogeJb aToMa
SnepHas MoJenp aToMa

4 BosiHOBBIE CBOHCTBA MUKPOYACTHIL
BonnoBsie cBoiicTBa Mukpouactuil. [le-OpoitieBckas qimHa
BOJIHBI.
5 JJ1IeMeHThI KBAHTOBOI MeXaHUKMH.
DJIeMEHThI KBAaHTOBOM MexaHuKu. Y paBHeHue [lIpeaunrepa.
6 KBanToBanue MOMEHTAa MMITYJIbCA

KBaHTOBaHne MOMEHTa HMMITYJbCA.




7 Pe3yabTarsl KBAHTOBOM MEXaHUKH AJIA aTOMA BOJAOPOAA
Pe3yinbpTaThl KBAaHTOBOW MEXAHUKH JIJII aTOMa BOAOPOJa

8 KonTposbnas padora

TermnoBoe U3nyyYeHue.

DOTOHBI.

SAnepHas MoJenb aToMa.
BoJiHOBBIE CBOMCTBA MUKPOYACTHLI.
DJeMEHThI KBAHTOBOW MEXaHUKH.
KBaHnTOBaHME MOMEHTA UMITYJIbCA.

9 Pe3yabTaThl KBAHTOBOM MEXaHUKH JJISI ATOMA BOJIOPoaa
Pacnipenenenue 35eKTpOHOB MO SHEPTETUUECKUM YPOBHSM B
aTome

10 CrneKTpbl HIeJI0YHBIX METAJIOB
CrekTpbl HIEJI0YHBIX METAJJIOB HATPUS, JINTHSL.

11 XapakTepucTHYECKOEe PEHTICeHOBCKOE U3/1yYeHHe.
XapaKTepUCTUUECKOE PEHTIT€HOBCKOE M3TyUEHHUE.

12 JAByxaToMHasi MOJIeKYJIa
JByxaToMHasi MoJieKysa

13 MarHuTHbIii MOMEHT aTOMA
MarHuTHbIi MOMEHT aToMa

14 Temno0eMKoCTh KPUCTAJLIIOB
DHepreTUUeCcKue 30Hbl B KPUCTAIIAX

15 KonTpoasnas padora

Pe3ynbpTaThl KBaHTOBOW MEXAHUKH JIJI aTOMa BOAOPOJA.
Pacnpenenenue 31eKTpOHOB M0 SHEPTETUYECKUM YPOBHSM B
aToMme.

CrexkTpbl HIETOYHBIX METAIIJIOB.

XapakTepuCTUUYECKOE PEHTTEHOBCKOE U3JIYYEHHUE.
JIByxaroMHasi MOJIeKyJIa.

MarauTHBIIT MOMEHT aTOMa.

16 eMeHThI (PM3UKH ATOMHOIO SIApa.
DJIeMEHTHI (DU3UKH JICMEHTAPHBIX YaCTHII

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ha xadenpe oOmeil (GU3MKKM MO KaXIOMYy U3  DPa3leioB Kypca CO3JaHbl AJIEKTPOHHBIC
KOHCTIEKTHI JIEKIIUH U AJIEKTPOHHBIE MPEe3eHTaluu K HUM (He MeHee 160 MITyK K KaXIoMy pasJlieny).
Jlexuuy 4yuTarOTCS B CIIEUUAIM3UPOBAHHON MYJIBTUMEAUMHON (PU3NYECKON ayTUTOPUU C MPUJIAHHBIM
JEMOHCTpallMOHHBIM KaOuHeToM. [IpenogaBaTensamu kadeapel o0me (U3NKN peryasipHO IPOBOASTCS
TEMaTHYECKHE TECTUPOBAHUS (BKJIIOYas BXOJHOE TECTHPOBAHHE OCTATOYHBIX 3HAHUM), 1I€Jb KOTOPHIX
— CTUMYJUpPOBaHME CTYJEHTOB K IIOCTOSHHOW paboTe Ha BCEX BHJAAX AayJAUTOPHBIX 3aHATUH U
PEryJIipHOTO BBINOJHEHUS CTYJEHTaMHU CEMECTPOBOIO JOMAIIHEro 3afaHus. Kaxaelii pas3zmen TecToB
COJIEPKUT OT 6 10 8 AMIAKTHUUECKUX €IMHHII, YTO MO3BOJIAET MOJCTPAauBaTh TECT MOJ KOHKPETHYIO
3a1ady, CTOALLYIO Iepes MpenojasareieM. B 3aBUCHMOCTH OT CHUTyaluH, NPENOJABaTENb MOXKET
BappUpOBaTh 4ncioM 3anad B tecte (or 1 mo 20), HEOOXOAMMBIX ISl TMONYYCHHS IMOJOKHUTEIHHOM
OLIEHKM (3aueTa), BpeMeHeM ero npoxoxzaeHus (ot 10 munyt no 2 uacos). Ilo pesynbraTtam Tecra
COCTABJIICTCS MTPOTOKOJI C MHPOpPMALUEH O KaXKAOM CTyJeHTe (Bpemsi padoThl, 0Omuii Oaymi, Kakue



3aJaHusd  pelIeHbl ycrnemHo). Vmeercs BO3MOXHOCTb IOBTOPHOTO  IMPOXOXKJEHHS — TECTa.
[IpenycMOTpeHsl MEpBI IPOTUB HECAHKIIUOHUPOBAHHOIO JJOCTYIIA B CUCTEMY.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuust NuaukaTopbl 0CBOEHUS ATTeCTAalMOHHOE MePONpUsATHE
(KI1 1)
IK-1 3-TIK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
V-TIK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
B-TTK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
IK-10 3-TIK-10 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
V-TIK-10 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
B-TIK-10 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
[IK-8 3-1IK-8 KHU-16, KU-8
VY-TIK-8 KHU-16, KU-8
B-I1K-8 KHU-16, KU-8
YK-1 3-VK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
V-VK-1 9, KU-8, K1-16, x.p-8, [13-16,
K.p-15
B-YK-1 39, KU-8, K1-16, x.p-8, [13-16,
K.p-15
YKE-1 3-YKE-1 39, KU-8, K1-16, x.p-8, [13-16,
K.p-15
V-VKE-1 3, KU-8, K1-16, x.p-8, [13-16,
K.p-15
B-VYKE-1 3, KU-8, K1-16, x.p-8, [13-16,
K.p-15

HIkanbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO Oaila BKIIIOYMTENBbHO. MITOroBast arrectanus no AMCUUIUIMHE oneHuBaercs mo 100-
0ayuIbHOM IIKase W MpeAcTaBiIseT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIIOJIHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

HToroBas omeHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:



Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CII1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTtepuar,
HCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraer, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATypPhl.
85-89 B O1ieHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O1ieHKa «yIOBJIETBOPUTEIBHOY

BBICTaBISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(bOpMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH NOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasumio,
«HEY0081emM8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JVUCIHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. O A64 Ananu3 u npescTaBlIeHUE Pe3yIbTaTOB SKCIIEPUMEHTA : y4eOHO-METOMUECKOe Mocodue,
Mocksa: HUSY MUDU, 2015

2.53 A64 Ananus u npeAcTaBlIeHUE PE3yIbTaTOB YKCIEPUMEHTA : Y4eOHO-METOANYECKOe mocodue,
Mockpa: HUAY MUDU, 2015

3.539.1 JI12 JlabopartopHublii mpakTukyMm "ATomHas ¢pusuka" : , Mocksa: HUAY MUOU, 2012
4. DU JI12 JIabopatopHsiii mpakTukyM "AtomHas ¢usuka" : , Mocksa: HUSAY MUDU, 2012

5.539.1 JI12 JlabopaTopHsbiit mpakTukyM "CriekTpsl aToMoB 1 MoJiekyn" : , Mocksa: HUSY MUDU,
2012



6. DU JI12 JlaboparopHslii mpakTuKyM "CrieKTpsl aTOMOB U MoJiekyn" : , Mocksa: HUSTY MUOU,
2012

7. DU JI12 JlabopaTopHbli MpakTUKYM Kypca obmeil ¢pusuxu. Paznen "AtomHas ¢pusuka" : yuebHoe
nocobue 11t By3oB, MockBa: HUSLY MUDU, 2012

8. 539.1 JI12 JIaGopaTopHBIii IpakTUKyM Kypca obmeid pusuku. Pazaen "Atomuas ¢pusuka" : yuebHoe
nocobue 11t By3oB, MockBa: HUSLY MUDU, 2012

9. DU JI12 JlaGopaTopHbIii MPaKTUKYM Kypca oomen pusuku. Paznen "CrnekTpsl aToOMOB ¥ MOJIEKYT" :
yuebHoe rmocodue ais By3oB, Mocksa: HUAY MU®DU, 2012

10. 539.1 JI12 JlaGopaTopHBbIit IpakTUKYM Kypca oOmieit ¢puszuku. Pa3aen "CriekTpbl aTOMOB U
MoJiekyn" : yaeOHoe mocooue s By3oB, Mocksa: HUAY MUOU, 2012

11. 53 K17 PykoBoJCTBO K penieHuio 3aaa4 1o ¢usuke "OcHOBbI KBaHTOBOM ¢u3uku. CTpoeHue
BelecTBa. ATOMHas U sjiepHas pusuka" : yueOHoe mocobdue st By30B, MockBa: HUSY MUDU,
2012

12. 51 K17 PykoBojcTBO K perieHuto 3aaa4 no gusuke "OcHOBBI KBaHTOBOW Gu3uku. CTpoeHHe
BelecTBa. AToMHas U sijepHas ¢pusuka’ : yueOHoe mocodue s By30B, MockBa: HUSY MUDH,
2012

13. 53 C12 COopHHK BOIIPOCOB U 3ajJ1a4 10 001Ien Gusuke : yueoHoe mocooue, Cankr-IlerepOypr:
Jlanp, 2013

14. 53 C12 Kypc obmeit pusuku Ku.5 KBantoBas ontuka. AtomHas ¢usnka. dusnka TBEpaOro tena.
®du3uKa aTOMHOTO fIpa U AJIEMEHTapHbIX YacTull, , MockBa: Actpens, ACT, 2007

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 53 U83 3anaum no kBaHTOBOM (huzuke : yueOHoe nmocobue it By30B, . E. Mponos, Mockaa:
bunowm. JIaboparopus 3nanumii, 2012

2. 533 I'67 DnemenThl GU3MKH I1a3Mbl : Yueb. mocodue, JI. I1. 'opbaues, M.: MUDU, 1992

3. 539.1 K52 JlabopaTopHbiii mpakTukyM "ATomHas ¢pusuka". 3akon Mozmu (5-19A). UHTeHCUBHOCTH
XapaKTEPUCTHIECKOTO PeHTreHOBCcKoro m3nyuenus meau (5-20) : , H. A. Knsuun, M. B. Ilenterosa,
B. B. Cypxkos, Mocksa: HUAY MU®U, 2011

I[TPOTPAMMHOE OBECITEYEHHUE:

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

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Meroanueckue yka3zaHHs JUIsl CTYJEHTOB C OIMCAaHHWEM PEXHMMa M XapakTepa ayJIuTOPHOH U
CaMOCTOSITENIbHON y4eOHOM paOOTHhI 110 AUCIUIUIMHE.

Metoanyeckre peKOMEHIAUH [l YCBOCHHUS TEOPETUYECKOT0 Kypca.

Jlnst ycrnemHoro u3yudeHus: Kypca oOmied (Gu3MKM Ha MIAAIIMX Kypcax M MOJATOTOBKH K
W3YYEHHUIO KypCOB TEOpETHUECKOW (u3MKM mpu OOy4eHHH B HHCTH TyT€ Ha CTapIIMX Kypcax
HEOO0XOIMMO TPUICPKHUBATHCS OINpPEACIICHHON MeTonuKu 3aHsATHi. OCHOBHOE YCIIOBHE yclexa —
cucrematnyeckie 3aHATHA. [louTH Oecroyie3HO TOJNBKO YHTaTh JIO00M YYeOHHK, €ro HyXHO
KOHCIIEKTHPOBATh, T. €. 3allUCHIBATh CaMOE IJIABHOE U3 TOTO, YTO Bl NMOHSUIH (3aMCHIBATh HAJI0 CBOU
MBICIM, @ HE TeKCT yuyeOHuka). Bce, 4YTO OCTamoch HEMOHATHIM, HajJ0 Ha OJMKalIIeM 3aHATHU
(texmust, cemuHap, 1aboparopHasi paboTa) CpOCUTh (TIOCIIE 3TOTO 3alUCaTh CaMOE IJIaBHOE U3 BHOBb
IIOHATOrO, a OCTaBIlIeecss HEACHbIM — Tak ObiBaeT! - mepecnpocuTh). Eciau gaxe uenblilt pasgen
OCTaJICs. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEH; CKOpee BCEro Bbl €Ille He Hadalu
3aJaBaTh BONPOCH ce0e U ApYruM. A U3y4uuTh (GU3UKY Oe3 BOIPOCOB: 3aueM?, mouemy?, oTKyaa? —
HEBO3MOXKHO. BBIBOIBI, BcTpeuarommecss B Kypce (y4eOHHMK, JIEKIHUs), HEOOXOIMMO TpOJeNaTh
CaMOCTOSITENIFHO (CIYCTSI HEKOTOpPOE BpeMsl IOciie MPOpaOdOTKH M HE 3ariisiblBas B KOHCIEKT WU
yueOHuk). [locme Toro kak BBl HAaydWwIHCh JaBaTh ompeneneHus ((QuU3nyYecKwn NpPaBWIBHO U
rpaMMaTH9YeCKd BEPHO), 3alHCHIBATh WX MaTeMaTH4YecKH, (OpPMYJIHpPOBATH CBOMMH CJIOBaMH U
3alUCBIBAaTh (PU3UUECKUE 3aKOHBI, OOBSACHSTH, II€ U KAK OHM IPUMEHSIOTCS, MOKHO CUMTATh U3yUEHHE
JAHHOTO pasjesia 3aKoHYeHHbIM. Hwuuero, BKiIrouas BaXKHEWIIME BBIBOJBI, ONPEAEICHUS U
(hopMyIMPOBKH, HE HAZI0 YUYUTh HaU3yCTh. IIpn HEOOXOIMMOCTH MOHATHIN U 3aKpEIUICHHBIN MaTeprai
BbI Jerko BcrioMHuTe. [IpopabateiBast MaTepuall, Mojie3HO MOJIb30BAaThCs pa3HbIMU yueOHuKamu. [lpu
MOJITOTOBKE K 3K3aMEHaM JIOCTaTOYHO COOCTBEHHOIr0 KOHcIeKTa. CBeeHHs MO BBICIIEH MaTeMaTHKe,
0e3 KOTOPBIX COBPEMEHHOE U3JI0KEHUE Kypca (PU3HKH HEBO3MOXKHO, PACCMOTPEHBI B MATEMAaTHYECKOM
BBEJICHUM OCHOBHOW M JIOMOJHHUTEIBHON JuTeparypbel. Kpome Toro, mapamuieiabHO ¢ KypcoM oOImei
¢u3ukn Bel m3ydaere Kypchl BBICHICH MaTeMaTHKH, MPOTPaMMBI KOTOPBIX COAJIaHCHPOBAHBI M
COTIPSIKEHBI C MPOrpaMMoi Kypca 0011eilt GU3NKU.

MeTtoauueckie peKOMEHIaluu AJIsi MOJITOTOBKY K CEMUHAPCKUM 3aHATHAIM U PEIICHHIO 3a/1a4.

[Iporpamma Kypca W CEMECTPOBBIM KaJeHJIApHBI IJIaH COCTaBJIEHbI TaK, 4YTO TEMBbI
CEeMMHAPCKMX 3aHATHH CIEeIyIoT CTPOro 3a TemMamu Jiekuuil. M mporpamma Kypca, ¥ CeMeCTpOBBIi
KQJICHJIApHBbIM IUIaH JOCTYIIHBl KaXJIOMy CTYIEHTY Ha caiite yHuBepcurera. IloAroTroBuThCS K
OUYEepeHOMY CEMHHAPCKOMY 3aHATHIO- 3TO, IMPEXkAE BCEro, mpopadoTaTh JIEKIMOHHBIM MaTepuall,
COTryIaCHO MCETOJUYCCKHM PCKOMCHAALIMAM, NAHHBIM BBILIC. Bce HeBBIICHEHHBIE BOIIPOCHI TCOpUH
MOXXHO (M HYXHO) 3aJaTh IpernojaBaTelli0 B Hayale CEeMHHAapcKoro 3aHsaTus. Ha cemuHape, kak
MPaBUJIO0, PA30MPAIOTCS BOMPOCHI M KAYECTBEHHBIC 3a/layd, JAIOIIME BO3MOXKHOCTH Oojiee TiIyOoKo
MOCTUYDL M3y4YaeMblid paszzien kypca. Kpome Toro, Ha ceMuHape ydyaT MpaBUIBHO CTaBUTh U pelIaTh
3a/layy, aHAIM3UPOBATh pelieHue 3aaad. [lo mpoiiieHHON Ha ceMHHape TeMe JAlOTCs 3aJadd JUis



CaMOCTOSITENILHOTO (JIOMAIIHET0) pEelIeHUs. Y CBOEHHE Kypca BO MHOTOM 3aBUCHT OT OCMBICIEHHOTO
BBITIOJTHEHUSI IOMAIITHETO 33aJJaHus, BAYMYHBOTO PEIICHUS OOBIIIOTO KOJIMYECTBA 3a/1a4.

[Ipu pemennn 3ama4 11€1€CO00pa3HO PYKOBOJCTBOBATLCS ClieylonuMuy npaBuiamu. [Ipexe
BCEro HY)KHO XOPOIIO BHUKHYTH B YCJIOBHE 3aJauH, 3alMCaTh KPAaTKO e¢ ycloBHe. Eciu mo3BosiseT
XapakTep 3amadyu, oO0s3aTeNhbHO CHAENaliTe PUCYHOK, MOSICHSIOMUNA €€ CYIIHOCTh. 3a PEeIKUMHU
HCKITFOUCHHMSAMH, KaXaasl 3ajada JOoDKHA OBITh CHayama pemieHa B oOmeM Buie (T. €. B OyKBEHHBIX
000 3HAYCHHUSAX, a HE B 4YHCIAX), NMPUYEM KCKOMAas BEIMYMHA JOJDK Ha OBITh BBIpaXKEHA dYepe3
3alaHHble Benu4MHbL. [lomyduB perieHre B 00mIeM BUIE, HY>)KHO NMPOBEPHUTbH, MPABHIBHYIO JTH OHO
HMMeEeT pa3MepHOCTh. Eclii 3TO BO3MOKHO, HCCIIEI0BATh TIOBEICHUE PEIICHHS B MPEACTBHBIX CIIydasX.

B Tex cnywasx, Korga B Mpolecce HAXOXKIACHHUS HCKOMBIX BEIMYWH IMPUXOAUTCS PpeiaTh
CUCTEMY HECKOJBKHUX TPOMO3JKHX YpaBHCHHI (KaK, HAampHUMeEp, 4acTO ObIBaeT MPHU HAXOXKICHUU
TOKOB, TCKYIIUX B CJIOXHBIX Pa3BETBJICHHBIX IICTISIX), IEIECOO00pa3HO CHAyala MOJACTABIATH B ITH
yYpaBHECHHUS YHCIIOBBIC 3HAYCHHUS KOY(DPUIMEHTOB W JIMIIb 3aTEM ONPEICIATh 3HAUYCHUH HCKOMBIX
BEJIMYUH. YOCIUBIINCH B MPABUILHOCTH OOIIEro PEIIeHUs, MOJICTABISIOT B HETO BMECTO KaXKIO0W W3
OYKB YHCJIOBBIC 3HAUYCHMsI 0003HAYEHHBIX UMM BEJIMYHH, Oepsi, pasyMeeTcsl, BCE ATH 3HAaYEHUS B OJTHOM
U TON ke cucrteMe enuHuil. UToObl OOJIErdyuTh OMNpENCICHHE MOpSJIKa BBIYMCIIEMONW BEITHYMHBI,
TMIOJIE3HO MPEJICTABUTh UCXOAHBIC BEJIMUMHBI B BUJE YnCeN, OMU3KUX K eIUHUIIC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIIECH cTeneHu (Hampumep, BMecto 247 moacraButh 2,47E+2, Bmecto 0,086— umcio
0,86E-1 u T. 1.). IlogcraBuB B (hopMyiy umciia, Ipex/ie YeM HauaTh BBIYUCICHHS, IPOBEPHTE, HEMb3s
JIM BOCTIOJTB30BAThCS (POPMYJIaMU TSl IPUOIMKEHHBIX BEIYUCIICHHUH, PUBECHHBIMU B [IpHoKeHUIX
PEKOMEH/IOBaHHBIX COOPHHUKOB 3a/1a4.

Hano TOMHHTB, 4YTO 4YHCIIOBBIC 3HAYeHUs (U3HYECKUX BEIMYMH BCETAA  SBIIIOTCS
npuOmmKeHHbIMU.  [ToaTOMy mpu pacuerax HEOOXOIUMO PYKOBOJACTBOBATHCS MPABUIIAMH JICHCTBUHA C
MPUOIMKEHHBIMU YHCIIaMHA. B 4aCTHOCTH, B MOJYYE€HHOM 3HAYEHUU BBIYUCICHHON BEIMYHMHBI HY>KHO
COXPaHUTh MOCJICIHUM TOT 3HAaK, €IUHHUIIA KOTOPOTO MPEBHIIIACT IMOIPEIIHOCTh ITOW BEJIWYUHBL. Bee
ocTajbHBIe 3Hadamue HUQPpbl Hago OTOpocuTh. [lonydMB YUCIOBOM OTBET, HYKHO OIEHHUTH €ro
MPaBAONOI00HOCTh. Takasi OlleHKa MOXKET B Psjie CoydaeB OOHAPYX HUTh OIMIMOOYHOCTH MOTYYEHHOTO
pesynbrarta. Hampumep, CKOpOCTh Tella HE MOXET OBITh OOJBIIE CKOPOCTH CBETa B BaKyyMe,
JNAIBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO 4YeJOBEKOM, HEe MOXeT OwiTh mopsaka 1000 m, macca
MOJICKYJIBI — TIOpsAKa | Mr U T. 1I.

Pemenune 3agad npuHeceT HaMOOJIBIIYIO MOJIB3Y TOJIBKO B TOM CIIy4ae, €CIIM YUYalluics penraet
3a/1aud CaMOCTOATEIbHO. PemuTh 3amauy 6e3 momorim, 0e3 MoJACKa3Kh 4acTo ObIBaeT HEJETKO W He
Bcerga ymaercs. Ho gake He yBEHUABIIMECS YCIIEXOM TIOMBITKM HAWTH pEIIeHHE, €CIH OHHU
MpEeANPUHUMAIUCH JOCTATOYHO HACTOWYHMBO, MPUHOCST OIIYTUMYIO MOJB3y, TaK Kak pa3BUBAIOT
MBIIIJICHHE W YKpersioT Boiio. CreayeT MMeTh B BUY, UTO PEHIAIONIYI0 poJib B paboTe Hax
3a/ladyaMu, KaK ¥ BOOOIIE B YUCHHH, UTPAIOT CUJIA BOJIU U TPYAOTIOOHE.

He crnenyer cMymarbcsi TeM, 9TO HEKOTOpBIE 3a7aud HE PEMIAIOTCs «C xomy». JlocToBepHO
YCTAaHOBJICHO, YTO IMPOIIECC TBOPYECTBA B OOJIACTH TOYHBIX HAyK (@ pelIeHue 3a1ad ecTh BUJ
TBOPYECTBA) MPOTEKAET MO cleayronieli cxeme. CHauana WMIET MOATOTOBUTENbHAS CTaAMs, B XOJE
KOTOPOW Y4YEHBI HACTOWYMBO WIIET pemieHue mpobiembl. Eciam permeHue HaTH He ynmaercs W
npoOjieMa OCTaBlieHa, HACTyINaeT BTopas cTaaus (CTaaus MHKYyOalMM) — YYEHBIM HE JIyMaeT o
npobiieMe M 3aHUMaeTcs APYyruMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJKAETCS CKpBITas
paboTa MBICIIH, KOTOpas 4YacTO MPHUBOJUT B KOHEUYHOM HUTOTE K TPETbel CTaauu - BHE3AITHOMY
03apCHHUI0 U TIOJIY4YeHHUIO TpeOdyeMoro pemienus. HykHO uMeTh B BUAY, UYTO CTaAusl MHKyOallu He
BO3HHKAET cama co00#l - JuIsi TOro 4TOOBI IMMyCTUTHh B XOJ MAIIMHY O€CCO3HATEIBHOT0, HEOOXOAMMa
HACTOWYMBAas MHTCHCHBHAS pa0doTa B XOJ¢ MOATOTOBHTEIHHON CTajuu. PeneHne 3a1ad, Kak Mbl yKe



OTMEYaJId, €CTh TaK)Ke BHJI TBOPUYECTBA W IMOJUYUHSETCS TEM KE 3aKOHOMEPHOCTSM, YTO M paboTa
Y4EeHOTO HaJ Hay4dHOW mpobOnemoil. [IpaBma, B HEKOTOPHIX Cciy4asXx, BTOpas CTagusl - CTaaus
MHKYOAIK - MOXeT OBbITh BBIpa)K€Ha HACTOJIBKO €1a00, YTO OCTAaeTCsl He3aMeueHHOU. V3 ckazaHHOTO
BBITEKAET, YTO PELICHHE 33/7a4 HU B KOEM CJIyyae He ClIe[lyeT OTKJIaJbIBaThb Ha MOCJIEIHUN Beyep
nepes 3aHATUSAMH, KaK, K COXKaJIEHUIO, HEPEKO MOCTYNAal0T CTyAeHThI. B 3TOM citydae 6oJjee cloKHbIe
U NpUTOM HauOoJiee cojaeprKaTeibHble W TOJE3HbIE 3a7jaur 3aB€OMO HE MOTYT ObITh pemieHbl. Han
3aIaHHBIMU «HA JIOM» 3aJadyaMy HaJ0 HauyMHATh AyMaTh KaK MOXHO paHblle, COo3AaBasl yCIOBHS s
peanu3anuu CTaauy UHKYOAITHH.

Ecan B ycnoBuM 3aauyu MMEIOTCS YUCIIOBBIE JTAHHBIE, HE JIEHUTECh JOBOJUTH PELIEHUE 0
YHCIIOBOTO OTBETa. UTOOBI MONYYUTHh MPABUIBHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOIIO 3HATH
eIMHUII (PU3UYECKUX BEIMYUH U YMETh NPOU3BOAWTH AaKKypaTHO M HAJCKHO pacdeTel. W TO, M
JIpyroe MOXET OBITh JOCTHTHYTO TOJBKO JJIUTEIBHOW mpakTukod. Ocoboe BHUMaHUE HYXHO
oOpaliaTh Ha MpPaBWIBHOE ONpPEJEICHUE NOpsAAKAa HCKOMOM BeJW4yuHbL. Cpenu ydyalluxcsli 4acTo
BCTpEYaeTcsl yIMBUTEIbHOE 3201y K/I€HUE - OHU CUUTAIOT, YTO OUIMOKA B MOPSIIKE BEIMYMHBI (J1aXKe Ha
HECKOJIKO TIOPSJIKOB) MEHEE CYIIEeCTBeHHa, YeM OmnOKa B 3Haydammx Imdpax. HeobocH"BaHHOCTH
TAKOTO MHEHHS JIETKO OOHapy>KUBaeTcs Ha cienyromeM npumepe. Ommoka, 3aKI0varomascs B TOM,
4TO BMecCTO 5 monydeHo 7, cocraBisieT 40 %, B TO BpeMs Kak OMIMOKAa BCEr0 Ha OAMH TOPSAOK
(cxaxxem, BMecTo 1,0E4 momyueno 1,0ES) coctaBnsier 900 %.

B pexkomeHyeMbIx cOOpHHMKax 3a/1ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMH, COAEPIKATCS
yKa3aHUs K pemeHuro Oosiee TpyAHBIX 3amad. OOpamaThCsi K HUM HYXXKHO JIMIIB TOCTE TOTO, Kak
HECKOJIBKO TMOMBITOK PEIIUTh 33a/1auy HE MPUBEAYT K yCIEXY.

Hakonen, Haqo uMeTh B BHUAY, UYTO B pPsj€ CIy4yaeB 3aJaud pPAacCIOJIOKEHbI B JIOTHYECKOU
IIOCJIEIOBATEILHOCTH U B MOPSAIAKE BO3PACTAOMIEH TpyAHOCTH. [[03TOMY TOTYKOM K pEHIEHUIO TaHHOU
3a/1a4M MOKET MOCTYKUTh O3HAKOMJICHUE C HECKOJIBKUMU MPEAIIECTBYIOIMINMU 3aJa4aMHu.

Metoandeckre peKOMEHIAIMH JUIs HOATOTOBKHU K JIaOOPaTOPHBIM paboTaMm.

OcBoeHHe CTyIEHTOM J1a00OpaTOpPHOro MPaKTHKyMa — HEOOXOJMMas COCTaBHAs 4acTh PaOOTHI
CTYZEHTA IPH OCBOCHUH Kypca o0Iiel GU3uKu.

Kaxxaplif CTYJJEHT 32 OIMH CEMECTP JI0JKEH BBINOJIHUTH MO MHAWBUyaIbHOMY I'paUKy CEMb
(ecnu cienMaIbHO HE OTOBOPEHO) JIa00paTopHBIX padboT. ['paduk paboT cTyaeHT moslydaeT Ha IEPBOM
B CEMECTpE 3aHATHUU B COOTBETCTBYIOIIEH 1a00paTOpuu.

Kaxplii cTyIeHT nepesl HayajaoM ceMecTpa MOJIydaeT MOIHbIM KOMIUIEKT JIUTepaTyphl - Habop
KHUT ¢ Ha3BaHHeM «JIabopaTopHbIi MpakTUKYyM». DTOT HAOOP KHUT HEOOXOAUM Il CAMOCTOSITEIbHON
(TomamIHel) NOArOTOBKU CTYJEHTA K KaKJoi JabopaTopHOil paboTe. Tema ouepenHoii 1abopaTopHOI
paboThl CTyJIeHTa MOXET OIepeXkaTh JEKIMOHHBIM Kypc. Kpome TOoro, Temsl OKOJIO YeTBEPTH
1a0opaTopHBIX paboT BOOOIIE HE OTpaKeHBI B JIEKIIMOHHOM Kypce. Takue mabopaTopHble pabOTHI
pacHIUpsIIOT KPyr BOIPOCOB, PAacCMATPHUBAIOIIMXCS B pasfiene Kypca obOmiei ¢usuku. [lo 3toit
NpUYMHE ONHMCAaHUE KaXIOW J1abopaTopHO pabOTBl COAEPKHUT JOCTATOYHO MpopaboTaHHOE
TEOPETUYECKOE BBEJICHUE, OCHOBHBIE pacyeTHble (GOopMyJbl M (OpMyJbl pacyeTra IMOrPEHIHOCTH,
MoApOoOHOE OnMrcaHue JabOPaTOPHON YCTAHOBKH, CIIEHAPHH MPOBEICHUS JTa00pAaTOPHON PabOThI, BUIBI
TaOJMLL, 1751 BHECEHHs B HMX pE3yJbTaTOB M3MEPEHMH, KOHTPOJIbHBIE BOIPOCHI, JAIOIIME CTYAEHTY
OCYILIECTBUTh CAMOKOHTPOJIb YPOBHS CBOEH MOATOTOBKH K paborTe.

dusnueckas 1adopaTopus — MOMEIIECHHE MOBBIIEHHOH onacHOCTH. [103TOMY, BCe CTYyAE€HTHI B
Hayaje KaKJI0ro CeMecTpa Iepes HauajaoM paboThl B 1a00paTopuu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onmacHocTH. Kakaplii CTyJeHT B CHEIMaIbHOM KypHaje CTaBUT CBOIO IOJAMUCH O TOM YTO OH



MPOCITyIIa UHCTPYKTAX MO TEXHUKE 0e30macHOCTH paboThl B 1aOOpaTOPHH U 00S3yeTCsl BBIIOIHATH
BCE IyHKTHI HHCTPYKTaXa.

1. CTyIeHThI HE TOMyCKAIOTCs B JIA0OPATOPHIO:

a/ Trocyie 3BOHKA,

0/ B BepXxHe# onexe.

2. CTyaeHT AOmyCKaeTcsl K BBIMOJIHEHHIO pabOThl TOJBKO IOCIE MPOBEPKH IPernojaBaTeseM
TOTOBHOCTH CTY/EHTA.

["'0TOBHOCTB CTY/I€HTA K BBIIIOJIHEHUIO JIAOOPATOPHON PabOTHl COCTOUT B CIEAYIOIIEM:

a) MOJTHOCTBIO MOATOTOBIIEHA K cjaue MpeablIyas padbora,

0) moaroromieHa TeKymias paboTa, IMOATOTOBKA BKIIOYAET: Ha3BaHHE palOThI, CXeMy
yCTaHOBKH, paboune ¢opmynsl u (GopMynsl UIs pacyeTa IMOTPEUIHOCTEH; MepedeHb MPHOOPOB U
MIPUHAJIEKHOCTEH (TEXHUYECKHE XapaKTEPUCTUKH 3allOIHIIOTCS B 1a00paTopun); MepedeHb 3aJaHui
1 TaOJIMLBI 1)1 TPSMBIX U3MEPEHUIH;

B) 3HaHME YKCIEPUMEHTA U TEOPUU AAHHOMU pabOThI B paMKaxX OMMCaHUS paObOThl B IPAKTUKYME
¥ yuyeOHHUKa 110 Kypcy o01Ien Gpu3nuku.

3. CTyneHT He JoIycKaeTcsl K BBITOJHEHUIO padoThl, eCIIu:

a) OTCYTCTBYET JIaOOPaTOPHBIN KypHAJI WM yKa3aHHbIE B TyHKTE 2-0 3al1CH B HEM,

0) CTyIIeHT He 3HaeT TEOpUU pabOTHl B PAMKaX TEOPETUYECKOTO BBEJICHHS B MPAKTHUKyME U HE
MPEJCTABISET OTYETIUBO, YTO U KAKUM METOJIOM OH OYyJeT U3MEPSITh;

B) UMeeTcs 0oJiee OAHOM HeCTaHHON PaboTHI,

I') HE TIOJrOTOBJIEHA K caue Mpeablayias padora.

4. CTyneHTbl, HEIOMyIICHHBIC K BBIMOJIHEHHUIO M0 T.1.1-a, 3, BBIMOIHAIOT pabOTy B 3a4E€THYIO
HEZIEIIHo.

5. CryneHTtaMm, NPOITYCTUBLIMM 3aHATHS 10 YBXKUTEJIbHBIM MPUYMHAM (MMEETCsl JOMYyCK W3
JIeKaHaTa), IPeJOCTaBUTh B TEUEHUE CEMECTPA BO3MOXKHOCTD BBITIOJIHEHUS J1I000H CBOOOIHON pabOTHI,
HE BKJIIOYEHHOHU B €ro MHIUBUAYaAIbHBIN Ipaduk. st aToro mpenogaBaTens JODKEH B IAOOPaTOPHOM
KypHaJe CTyACHTa CAeNaTh 3aliCh C MPOChOOI JOMYCTUTh CTyAEHTa B YAOOHOE ISl CTy/IEHTa BpeMs
K BBIIIOJIHEHUIO Pa0O0THI (YKa3aTb HOMEpP paboThl, BEIOpaHHON MpEnoAaBaTesieM U3 MEHEE 3aHAThIX, YTO
COOTBETCTBYET KOHILY crucka «I'paduk BIMOIHEHUS pabOT CTyAEHTaMN»).

6. B TeueHune OIHOrO 3aHATHS JIONMYCKAaeTcs BBINOJHEHHE HE Oojee OAHON J1abopaTOpHOM
paboTHI.

7. He nomyckaercs coBMecTHas pabora 2-X M OOJIBIIErO YHWCIAa CTYAEHTOB 3a OJHOM
YCTQHOBKOH, €CIM 3TO HE NPEAyCMOTPEHO METOJMYECKHMH YKa3aHHUSAMHU K BBIMOJHEHHUIO JaHHOU
paboThI.

[IpaBuia BeneHus 1a00OpaTOPHOIO KypHaIa CTyIEHTa.

1. B kadecTBe )XypHaJia UCIOIb3yeTCs TETPaIh OOJBIIEro pa3mepa.

2. Ha TuTynbHOM JMCTE KypHaja JOJDKHBI OBITh YKa3aHbl (paMUJIMS M WHUILMAIBI CTYACHTA,
HOMEp T'PYIIHI.

3. OdopmieHue kaxaoi pabOTHI HAYMHAECTCS C HOBOM cCTpaHuIbl. CxeMbl W Tpaduku
BBITMOJHSIOTCS. KapaHJaIIoM, BCE 3alHCHU AENAl0TCA PYYKOH, AN TpadMKOB HUCHOIB3YETCS TOJIBKO
MUJUIUMETpOBas Oymara, rpaki BKJICMBAIOTCS B BUE CTPAHUIIBI B JIA0OPATOPHBIN KypHAIL.

4. IIpu ohopmieHn pabOThl PEKOMEHIYETCS BBIACIATH CTPAHUIIBI 7S pacdyeTa. Ha pacyeTHBIX
CTpaHUIaX JIOJDKHBI 0053aTeNbHO MPUCYTCTBOBATH paboune (GopMyInbl ¢ MOJACTAHOBKON PE3yIbTaTOB



MPSMBIX W3MEpPEHU W (PU3NYECKHX KOHCTAHT B OJHOW cHCTeMe eIuHHUIl. Ha 3TuxX ke cTpaHuax
MIPOU3BOUTCS PACUeT MOTPEIIHOCTEH.

5. Odopmiienue pabOTHI 3aBepIIaeTCs HANMUCAHWEM 3aKIIOYCHHS. B 3aKIIOYEHUM JIOJDKHBI
COJIEPKATHCS OTBETHI HA CJICTYIONINE BOIIPOCHI:

a) 4TO ¥ KAaKUM METOJIOM U3MEPSIIOCH,

0) pe3yabTatbl ¢ aOCONIOTHOM ¥ OTHOCHTEIBHOW TIOTPEIIHOCTSMHU, JTOBEPUTEIHHOU
BEPOSATHOCTHIO;

B) aHAJIU3 PE3YJITATOB M MOTPEIIHOCTEH.

[Tpuem 3auera no 1abopaTopHOM paboOTe 3aKITI0YaEeTCs B MPOBEPKE:

a) pe3yabTaToB padoThI,

0) JOCTOBEPHOCTH PAcU€TOB M UX COOTBETCTBHS MPSMBIM U3MEPEHUSIM

B) IPaBHJILHOCTH TTOCTPOCHUS TPa(UKOB,

r) ohopmiieHHS pabOTHI U 3aKITFOYCHUSI.

11. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIUM JIJISI IPENIOJJABATEJIENR

MeToauueckre peKOMEHIaluU K IPOBEACHUIO JIEKLIUM.

1. IlomroroBka k nexumu. Cpa3y mocie HPOYTEHHs OYEPEAHOM JIEKIMM HAJ0 HAa4YMHATH
MOArOTOBKY K cieayromeil. CocTaBuTh IUIaH (HE KOHCIEKT!) JIEKIMH, B KOTOPOM YyKa3aTb, KaKHe
BOIIPOCBI M B KAaKOM IOCJIEI0BAaTEIILHOCTH OYAYyT H3JlararbCs, Kakue JIEMOHCTpAllMM M B KakKoM,
«MecTe» OyayT nokasansl. He cienyer nmeperpykarh JISKIHIO JEMOHCTPALUSIMHU — ONITUMAIIEHOE YHCIIO
JIEMOHCTpAINi, KaK MpaBmio, paBHO 3-5. JIeMOHCTpalWu JTOJHKHBI OBITH 00S3aTEIBHO K MECTY H C
OOBSICHEHHEM CYTH Je€MOHCTpUpyemoro spieHus. Jlajee cienyer O3HAKOMHUTBCS C TeM, Kak
U3JIaraeTcs COOTBETCTBYIOLIUI BOMPOC B HECKOJIBKUX 3aCTYKHMBAIOIIUX J0BEpUsl Y4eOHBIX MOCOOUSX,
II0CJIe Yero HAacTyMaeT caMblil BayKHBIN 3Tall MOArOTOBKH — 00AyMbIBaHUE MaTepuana. HakanyHe nHs,
Korjga OyJeT 4YMTaThCsl JICKLMs, HY)KHO BHHUMATEIbHO MPOYECTh BEChb OTHOCSIIUICS K TeMe JIEKIHUU
MaTepual, coaep)kamuics B ydyeOHuke. Ha nexkuuio HyXHO HITH, O€3yKOPU3HEHHO Biajes
MaTEPUATIOM.

2. Xapakrep nekiuu. JleKuuu 10JKHBI ObITh IMOLMOHAIBHO OKpalleHHbIMU Hy)XHO yBiekaThb
CIyIIaTele CBOEM YBIIEYEHHOCTBIO. DBblpaxaTp yIMBICHME M BOCXHUILIEHUE ITOJYYECHHBIMHU
pesynbraramu. OOpamaTe BHUMaHHME Ha HUX IMPOCTOTY (€cIu HE HMEeT MECTO NPOTHBHOE),
CUMMETpHUIO, KpacoTy. [Ipennarars cirymarensM MONBITATbCSA MPEACTABUTh, YTO HUCIBITHIBAI TOT WU
MHOMW yUeHBbIH, CAeIaBIIni OTKpbITHE. YNTast JEKIHI0, HYy’)KHO CTPEMUTbCS OYAUTh MBICIIb, PACCYKAATh
BCIIyX, BOBJIEKash B ATOT Mpouecc cTyneHToB. Koraa ObiBaeT, BO3MOXKHO, Ipeularath CTyAEHTaM
co00pa3uTh, KAKUM MOXKET ObITh MCKOMBIH pe3ynbTaT. OrpoMHOE 3HAUEHUE MMEET KyJbTypa peuu.
CoBepIlIeHHO HENOMYCTUMBI CIIOBA — IApa3UThl, CII0BA — COPHSAKHU: BOT, 3HAUMT, TaK CKa3aTb WU T. II.
Henpuemiiema cOMBuMBasi, HECBA3HAS PEUb.

3. Texnuka yreHusi. B Havase JIeKIMU HYXKHO JaTh KPaTKOe BBEACHUE, aHHOTALUIO, 0030p JUIs
OpHEHTUPOBKHU. Paccka3ate o yem OyaeT pedb, YTO M Kak OyAeT BBIACHEHO WM ToixydeHo. MHaue
CTYIEHTBl «3a JEPEBbSIMH HE YBHUJAT Jieca». 3aKOHUMB H3JIOKEHHE, Kakoro- jubo BoIpoca, 1aTh
pe3toMe, 0003peTh caenaHHoe. B Xxone JIeKuuu Hy»XKHO YKa3blBaTb, YTO M B KAaKOM BMJIE CTYAEHTY
HY’KHO OyJleT IOMHHUTb Hau3yCThb, U B OCOOEHHOCTH, 4YTO HE HAJ0 CTPEMMTHCS 3allOMHUTH. HyxHO
IIPEJOCTeperaTb CTYJEHTOB OT «3yOpEXKH», B YACTHOCTH JIEMOHCTPATUBHO CIMCBHIBaTh (WM JIeNaTh
BUJ], YTO CIUCBIBaeTe) ¢ OyMaXKM Ha JOCKY T€ (OpPMYJbl WJIM YHCIOBbIE 3HAUEHUs, KOTOpPhIE HE
CJIeZlyeT 3alOMHHATh. UnTas JIEKLHUIO, HY’)KHO BCE BpeMs 3a00TUTCS, YTOOBI BaC TOHUMAJIH.



['oBOpUTH TPOMKO, BHSTHO, pa30OpuMBO, MHCATh KPYIIHO, aKKypaTHO M 4eTko. CieauTh 3a
TEMIIOM YTeHHs. TeMIl JoKeH OBITh I0CTaTOYHO YMEPEHHBIM JISi TOTO, YTOOBI CTYAEHTHI yCIEeBAIN
CIIEIUTh 32 XOJOM pacCyKICHMH M 3alHChiBaTh OCHOBHOE, U BMECTE, C TEM JOCTATOYHO *KHUBBIM,
yTOOBI HE BOI[APUIIACH CKYKa.

4. CooTHoOLIEHHNE JIEKIUHA ¢ yueOHUKOM. B jekiumn u yyeOHUKe paccMaTpUBAIOTCS OJHU U Te
K€ BOIIPOCHI, HO B Pa3HBIX PaKypcax M Pa3INYHBIMU BBIPA3UTENBHBIMU CpPEACTBaMU. B oTiimumne ot
yuyeOHHKa B JIEKIIMM HCIOJIb3YIOTCS KECThl, MUMMKaA, 0OjblIas cBOOOJA U BBIPA3UTEIBHOCTh PEUH,
JIeMOHCTpalui. B M3BECTHOM CMBICIIE MOXKHO CKa3aTh, YTO JIEKUUS W y4eOHMK He AyOIHpyroT, a
JOTIOJIHAIOT APYT JIpyra.

Metoauueckre peKOMEHIaluU K IPOBEAEHUS IPAKTUYECKUX 3aHATHH

OueHb BaXHO JOOUTHCA TOTrO, YTOOBI C C€aMOro Hayajla CJIOXKHWINCh NPaBUIbHBIC
B3aMMOOTHOIIEHU cO cTylaeHTamMu. Co CTOpOHBI IpenojaBaTelsi XapaKTep B3aUMOOTHOIIECHUMN
OIpesiesIsieTCs CJI0BaMU: 100poskenarenbHas TpeOoBaTelbHOCTb. CO CTOPOHBI CTYJEHTOB JKEIAaTeIbHO,
YTOOBI OHM OTHOCHJIMCh K HaM C JIOBEpPUEM M MCKPEHHE, HE IBITAINCh HAac OOMaHbIBaTh. [ 3TOrO
HY’KHO MHCKJIOYHUTh U3 OOMXOJa BCE TO, YTO MOMKET TOJKHYTh CTyAeHTa Ha oOmaH. Hazmo sicHo
IIOHUMATh, YTO JAJIEKO HE KAXKIbIA CTYACHT B COCTOSIHUM PEIINUTH BCE LIECTh 3a7a4, KOTOPHIE MBIl €MY
naeM Ha Hexpemto. I[loaTomy, He HagO MOpHULIATH CTYAEHTA 3a TO, YTO OH HE BBINOJHWI BCE 3aJaHMsL.
CrniokoliHO (uKcHUpyHTe HOMEpa HEBBINOJIHEHHBIX 3aJad W He MpOpadOTKy TEOpUHM M HHUKAK He
MIPOSABIISINTE CBOE HEYJIOBOJBCTBUE. Bosblle TOro, €ciam BHJIHO, YTO CTYJEHT CTAapaeTcs, a y HEro He
MOJTy4YaeTcs, OH PEeIInI, CKaXeM, 2-3 3aJauu U3 MECTH, TIOXBATUTE, IOA00IPHUTE €To.

Ecnu ecth ocHOBaHMS CUMTaTh, YTO CTYJEHT pabOTaeT HEAOCTAaTOYHO, cKaxkute emy: «Hamo
CTapaThCs pelmaTh OoJble 3a7a4, HHaYe Bbl HE BOIIeTe B HOPMAJIbHYIO KOJICIO»

OcHOBHast M OuYeHb TpyJHas 3azada — JOOUTbCS TOrO, 4YTOOBI CTYJIEHT pPEryJIspHO H
MHTEHCUBHO paboTtan Hajx Teopueil n 3amadyamu. CTyIEHTBHI JOJKHBI ObITH HPUYYEHBI K 3TOMY C
NIEPBOTO JHS, YTOOBI 3TO Ka3aloCh UM €CTECTBEHHBIM, caMO co0o0il pasymerommmcs. g pemenus
9TOMW 3aJ]a4M UMEETCS 1ieJ1asi CUCTEMA IIPUEMOB.

OpvH M3 mpuUEeMOB — 3TO IpoOLEAypa Onpoca. ITO HE MPOCTO ONPOC, 3TO — LEPEMOHUAI, B
KOTOpPOM y4YacCTBYET Bcs Ipymnmna. B 3ToM coub, B 3TOM IICUXO0JIOrHYECcKasl I010CHOBa omnpoca. To, uto
BbI Y3HA€Te, KTO UTO CJIeNall WM HE CJelal, B KAKOM COCTOSIHUM HAXOJIUTCS IPYyMIa, - 3TO HE TJIaBHOE,
3TO — MOOOYHBIN pe3ysnbTaT LEPEMOHMM oOmpoca. ['JaBHOe B TOM, 4YTO CTYAEHT OKa3blBaeTcs
[IOCTABJICHHBIM B TaKHE ICUXOJIOTMYECKHE OOCTOSTENbCTBA, UYTO €My HpUXOAUTCs paboTarb. Mbl
HAcTanBaeM Ha TOM, UTO JJOJKEH OBbITh LIEPEMOHHUAI ONpPOca, B KOTOPOM yYacTBYIOT BCE CTYJICHTHI, BCE
C MHTEPECOM CIyLIAIT, KTO 4YTO CKaxeT. VM HUKAaKuMX MpU 3TOM 3aJad, HUKAKMX BOIPOCOB MJIA
0o0yMBbIBaHUS HE JIOJDKHO ObITh. Ha mocnenmyromux 3aHATHSIX 005S3aTENIbHO MOUMHTEpECyHTeCh, Kak
oOCcTouT J1eno ¢ goiaramu. Ecim CTyA€HT TOBOPHT, 4YTO JOJIT JIMKBHUIMPOBAH, 3a4epKHUBAETCS
COOTBETCTBYIOIIasl IIOMETKAa B TeTpaau. Eciu CTyIeHT 3asBiseT, YTO JOJI IOKa OCTaeTcs, Ha
CJIEYIOIIEM CEMHUHApE CHOBA CIIPOCUTE, KAaK 0OCTOUT JEJIO0 C JOJraMH, U TaK MOCTyMalTe A0 TeX Mop,
MOKa 0T He OyAeT TUKBUIUPOBAH.

OTIUYHBIM CPEJCTBOM CTHUMYJIHPOBAHUS PETYISIPHOM CaMOCTOSITENIbHOM paboThl CTyAEHTa
ABJISIETCS BBI30B CTYJCHTOB K JOCKE IO >KpeOuto. BeI3piBas K JOCKe ISl pelIeHUs: OAHOM IpOMO3 KON
3ajaul HECKOJIbKUX CTYACHTOB (KaXIbli M3 HHMX BBIMOJHAET OJMH KAaKOH-TO 3Tal pelIeHus),
IIPENOAABATEI0 YIAETCS Ha KaXKA0M 3aHATHH ONPOCUTh y 1ocku 10 — 12 ctynenTtos. CrnenoBaTelbHO,
HE3aBUCHMO OT TOTO, OB JIU CTYACHT Y JOCKHM Ha OJIHOM, ABYX, TPEX U T. JI. IPEABLIYIIUX 3aHATHSIX, Y
Hero Bcerza cyuectByer paBHas 0,4 — 0,5 BEpOATHOCTb TOTO, UTO €My IIPHUJETCS OTBEYATh Y JOCKH.
Wtak, y Bcex CTYJICHTOB JOJDKEH HMEThCS aOCOJIOTHO paBHBIM IIAHC HA KAXKAOM 3aHATUU OBITh
BBI3BAHHBIM K JIOCKE. M eTUHCTBEHHBIN CIIOCO0 ATOT0 JOOUTHCS — KepeOheBKa.



CocraBisisi TUIaH 3aHATHS, HaMevalTe, Kakue 3ajaud Oyay pa3duparh ( 3Ta yacTh IUIaHA
YTOYHSIETCSI Ha 3aHATHU C YYETOM pe3yJbTaToOB OIpoca — 3aJadd, ¢ KOTOPBIMH HE CIIpaBHJIACh
3aMeTHasi 4acTb CTYJCHTOB, 00S3aTelIbHO pPa3OMpAIOTCS HAa JOCKE) M KaKHe BOMPOCHI MO TEOPHUHU
3aJaBarh.

WHorna npuHOuN «04epeIHOMY CTYJEHTY — OUepEeTHON BOMPOC)» MPUXOTUTHCS HApyIIaTh. JTO
OBIBAET, €CIIH:

a) CTYIEHT, Ha KOTOpOIO BBINAN XpeOWi MATH K JOCKE, HE CIpaBWICA JAOMa C 3ajgauei,
CTOsIIIEH B OYEpEeHOM IYHKTE IJIaHa. B 3TOoM cilyyae CTyJIEHT paccKas3bIBaeT pelIeHHEe MEepBON U3
MIPELyCMOTPEHHBIX IUIAHOM MOCIEAYIOIUX 3a4ad, KOTOPYIO OH, IO €ro 3asBJICHHIO, PEUIMI JoMa.
Ecnm xe Takux 3amad HET, CTYIEHTY Ipeularaercs O4epeIHOM TEOPETUYECKUN BOIPOC U3 CIIMCKA.
3amaun W3 MPOMYLICHHBIX TaKUM O0pa3oM IYyHKTOB IIaHA PEHIAIOT TOCIEYIOUINE CTYACHTHI, Ha
KOTOPBIX BBINAJAET KPEOUii;

0) B ouepelHOM IyHKTE IUIaHAa 3HAYUTHCS TEOPETUYECKUH BOIPOC, a CTYAEHT IPH OIpoce
3aBUJ O HETOTOBHOCTH II0 TE€OpUHU. TakoMy CTYAEHTY IpeUlaraercsi TEOpeTHYECKUIl BOIPOC Ha
npeaslaymui Mmarepuai. [lone3Ho u A Hero, U Ui OCTaJIbHBIX, HOO «ITIOBTOPEHUE — MaTh YUCHUS».

ITpakTHyeckn xkepeObeBKa OCYILECTBIIAETCS CleIylomuM obOpa3oM. B memouke uMeroTcs
O0YOHKH OT JIOTO (MM J1t00BIe (DUIIKH) C HOMEPAMHU IO YUCITy CTYJIEHTOB B rpymme. IlepBbiit 60uoHOK
BBIHMMAET M3 MEUIOYKa KTO-JIMOO U3 CTyAeHTOB. K JOCKe BBIXOJUT TOT, KTO CTOUT B CIHMCKE IOJ
BBITAILIEHHBIM HOMEPOM. B nanbHelem, npex/ie 4eM cecTb Ha MECTO T0CJI€ OTBETA y JIOCKHU, CTYJEHT
BBIHMMAET CJIEAYIOUIM O04OHOK M T.A. TakuM 00pa3oM, OJHU CTYIEHTBl «BBI3BIBAIOT» K JIOCKE
IpYyTHUX.

BbI3BaHHBIN K JOCKE paccKa3bIBaeT O PELIEHUH 33a4u IPU y4acTUH, IPYU aKTUBHOM BHUMaHHUU
BCEX OCTAJIBHBIX CTYJEHTOB. Bce Bpems Halo MoIAepKUBaTh UX B TaKOM COCTOSHUM. C 3TOH 1IeIbI0
BpeMs OT BpEMEHHU MOXHO cka3aTh: «Cron! Otoiinnte B cTOpoHy!» U 3aTeM, 00pallasch K ay AUTOPUU:
«Hy, xax? IlpaBunbHO OH 3TO caenan?» uin «Barie oTHOIIEHHE K HAaMCaHHOMY (WM CKa3aHHOMY)?»
3areM, uAs MO MPOXOLy MEKIY CTOJIaMU U yKa3bIBas 10 OYEPEH Ha CTYACHTOB, CIIpaliuBaTh: «BHhl.. .,
BbI?». OHu orBevaroT: «Cornacen», «He cornacen» mnm «He 3Hato». B mocnenneM ciyudae Hano
ropoputhb: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». M Bce naymaror. 3aTeM MOXHO
o0paTtuTbcs K KOMYy—JIHOO M3 «HECOrJacHbIX» M cnpocuTh: «[louemy Bbl He cormacHbl?». Cienyer
orBeT: «Ilotomy-To M moromy-to... TaM-TO ommOKa...» U T.A. Tak MOXXHO HPOXOIUTH MO PSAAM,
olpaniMBasi CTyJEHTOB HECKOJIBKO pa3 3a CeMHUHap. DTO Jenaercs ObICTPO U MOOMIM3YIOIIE IEHCTBYET
Ha ayJIuTOpHIo. Bce BpeMst CTyZeHThI BOBJIEKAIOTCS B COBMECTHYIO paboTy. Takum oOpa3oM, CTyJEeHT
BCErJa JOJDKEH OBITh FOTOB K TOMY, YTO CIPOCST €r0 MHEHHE O TOM, YTO YTBEp)KIAeT WU IMUIIET
CTYZAEHT, BbI3BaHHBIM K jgocke. Hamo noOGuBaTbes TOro, YTOOBI KaXbli CTYJIEHT B TEYEHHE BCETrO
CEMHMHapa aKTUBHO AyMaj, HE OTCYTCTBOBAJ MBICIEHHO, CIEAMJ 3a TEM, YTO JAEIACT WINU T'OBOPUT
OTBEYAOUIUHN Y JOCKHU.

ITopsinok nmpoBeneHus ceMUHApa

1. Ompoc CTyOEHTOB O peHIeHMHM 3a7ad, TOTOBHOCTU IO TEOpPUHM M TNPUCYTCTBUM Ha
MpeuIecTBYOEeH JIeKIMU. B xoae onpoca Hy>KHO BBISICHUTh, KaK OOCTOUT AEJO C JOJTaMH.

2. Koncynpramms. IlpenongaBatens uHTEpecyercs: «Y KOro €CTh BOMNPOCHI MO TEOPUU U
3agadam?» Bonpockl 10KHBI ObITh KOHKPETHBIMU U OTHOCSIILIUMUCS K MaTepually JaHHoi Henenu. He
JIOIyCKaTh, YTOOBI HOCPEICTBOM BOIIPOCOB CTYJICHTHI «TSHYJIM BPEMS».

3. BbI130B K J0CKe 10 kpeduto, pa3dop 3a1ad ¥ BOIPOCOB HA COOOPA3UTENILHOCTD MIPU YUAaCTHH
U aKTUBHOM BHUMAaHMHU BCEX CTYJEHTOB (cM. pazzaen 3). [Ipu oObscHEHMH Ha JOCKE PELIeHUs 3ajad
CTYJEHTaM pa3pellaeTcs MoJb30BaTbCsl UX JOMAIIHEH TeTpajpto. [l 3KOHOMUM BPEMEHH YCIIOBHE
3aJ1a4M 3a4UTHIBAET CaM IPEINOAaBaTEb.



Kpome BbI30Ba K J10CKe IO XpeOHio (KOTOPBI MOJDKEH ObITh mpeoliagaroIiyM), CiIeayeT
BpeMsi OT BPEMEHH BBI3BIBATh K JIOCKE TEX CTYAEHTOB, KOTOpBIC MO BOJIE ClIydas JAaBHO HE ObUIM Y
nocku. Ecnm mpencTtaBUThCs K TOMY TOBOJI, MOXKHO TpHIJIAlIaTh Ha pa3dop Kakoil-mubo 3amaun
KeEIaroIInX.

[Tocne TOro Kak TMOKa3aHO Ha JOCKE PEIICHHWE 3a/lauyd, HYKHO TOMHTEPECOBATHCA: «A KTO
caenan uHaue?». Bece mpenaraemplie BapuaHThl pelIeHHsl JOKHBI ObITh pa3o0paHbl, COMOCTaBICHbI U
olleHeHbI. Paccka3 o qpyroM BapuaHTe peuIeHHs 3aCYUTHIBAETCS CTY/IEHTY KakK BBI30B K JOCKE, U €ClIU
BITOCJICZICTBHH Ha ATOTO CTYACHTA MajaeT *KpeOuii, OH 0cBOOOXKIAaeTCs OT BbIXO/a K JJOCKE HAa JAaHHOM
3aHSATHUH.

3amaun pa3OuparoTcs Ha JOCKE He Bcerja a0 KoHma. MHoraa mocie Toro, Kak HamMeueH
NPUHIUI pelieHus, s roBopro: «Temepp Bc€ sicHO, He OyaeM TEepsATh BPEMEHM Ha MPOCTYIO
apupMeTHKy win anreopy u T.11. JloBeanTe 3a1ady 10 KOHIIA CAMOCTOSITEIBHOY.

4. ITone3HO MPAaKTHKOBATh BPEMsi OT BpDEMEHN MUHH KOHTPOJIbHBIC: MUHYT 32 15 10 OKOHYaHUs
CeMHUHapa CTYJIEHTaM IMpeAjiaraeTcs pelIuTh HECIOXKHYI0 3ajady (CTyAEHTaM, CHISALIUM PSAIOM,
HY’KHO J1aBaTh HEOJIMHAKOBBIC 3a/1a4M).

5. B xoHIIe 3aHATHS (WU TOCJIE OMpOCca) CTYACHTHI 3alKMChIBAIOT HOMEpA 3a/1ay, KOTOPhIE OHU
JOJDKHBl  PEIUTh K CIeAylolleMy pa3y. 3ajJaHue [0 TEeOpuu He Jaercs, — pa3 HaBcerjaa
YCTAQHaBJIMBACTCS, YTO CTYJEHTHI OOS3aHbl MOJATOTOBUTH K OYEPEIHOMY 3aHATHIO TEOPETUUYECKUN
MaTepHall, MpeyCMOTPEHHBIH KaJleHIapHbIM IIJIAHOM Ha JaHHYIO HEAEIIIO.

Metoanyeckre peKOMEHIAINH K TPOBEACHNUS JIAOOPATOPHBIX 3aHATUI

Llenbto 3aHATHIA SBISIETCS 3aKpeIUICHHE M YTIIyOJIeHHE TEOPETUYECKUX 3HAHWUN CTYNIEHTOB,
MOJTYYSHHBIX TIPU U3YYSHHH TEOPETUIECKOTO Kypca; IPU 3TOM OyIyT PEHICHBI CIIeIyIOIINe 3a1a4H:

- TOpUBUTH CTYJEHTaM HayajbHble HAaBBIKM MO OpraHM3allMl U  IPOBEJIEHUIO
9KCIIEPUMEHTAIBHBIX UCCIEIOBAHUML;

- 03HAKOMUThH CTYACHTOB C YCTPOHCTBOM W NIPHUHLHUIIOM JEHCTBUS OCHOBHBIX (PUINYECKUX
pubopoB;

- 3aKpenuTh 3HAHUS B 00JAacTH aHamu3a U OOPaOOTKU IMOJyYEHHBIX SKCIEPUMEHTAIBHBIX
Pe3yIbTATOB.

YroObl OBITH ATTECTOBAHHBIM IO (PU3UYECKOMY NMPAKTHUKYMY CTYJCHT JOJDKEH BBIMIOJIHUTH BCE
nabopaTopHbIe padOThI, TPEAYCMOTPEHHBIC YUEOHBIM TUIAHOM TEKYIIIETO CEMECTpa.

Ha mepBoM 3aHSTHM MpernoaaBaTeNb 3HAKOMHT CTYACHTOB C 3aJa4aMHd IPAKTHKyMa H €ro
CoJiep’KaHueM; C MOPSAKOM MOATOTOBKU, BBIMOJIHEHHS U 3aIUTHI J1a00OpaTOPHBIX padoT; ¢ rpadukoM
BBIMIOJIHEHUsI paboT; C TMpaBUIaMH TEXHUKH Oe3omacHocTH mpu paboTe B Jaboparopuu; ¢
TpeOOBaHUSAMMU, MTPEIBIBIAEMBIMU K CTYJICHTAM IpU BBINOJIHEHUH (hru3nyeckoro npaktukyma. Ha Bcex
MOCTENYIOIUX 3aHATHAX MpernojaBaTelb NPOBOAUT B Hayajle 3aHATHUS JOMYCK CTYAEHTOB K
BBITMIOJIHEHUIO JTa0OpAaTOpPHBIX PpaboOT, MpU JOMyCKe TMpernojaBaresb MpOBEepsSeT HalIW4Yhe B
CTYJIEHYECKOM  JIadoOpaTOpHOM  JKypHane oQopMIICHHS TeKymed JabopaTopHOil  paboThI,
MOJITOTOBJICHHOCTh K 3allUTe MPEIbIaylieil paboThl,a TakKe HACKOJIBKO CTYACHT TOHUMAeT CYyTh
BBITIOJTHSIEMOW pabOTHI M HCCiIeyeMble 3aKkOHOMEepHOCTH. [locie mpoBeieH s I3MEpEHH CTyIeHTaMU
npenojaBaTelib BU3UPYET B CTYACHYECKOM J1a0OpaTOPHOM >KypHalle KOPPEKTHOCTb pE3YyJIbTaTOB
MpSAMBIX HU3MEpPEeHM. 3aliuTa 3aKiIoYaeTcsi B IPOBEPKE pe3yibTaToB padOThl, JAOCTOBEPHOCTH
pacdeToB, MPaBWIBHOCTH MOCTPOeHHUS rpadukoB, odopmieHHs pabOThl U 3aKIrOUYeHHs. Takxke
[IPEIOiaralTcs MpaBUIbHbIE W TOJHBIE OTBETHl CTYJEHTAa HAa KOHTPOJBbHBIC BOINPOCHI MO JaHHOU
pabote. BeimonnenHas pabotel onienuBaercs ot 60 1o 100 6anioB, B 3aBUCHMOCTH OT MPaBUIBHOCTH
pacyeToB MOJYYaeMbIX BEIMYMH U UX MOTPEIIHOCTEH, TIOJTHOTHI POBEICHHOTO aHAIN3a U MOHUMAaHHS
(U3NIECKUX MPOLIECCOB..



He MNOATOTOBJICHHBIC CTYJACHTHI M HC BBIIIOJIHUBHIMC NOAHHBIC TpC6OBaHI/IH K BBbIIIOJTHCHHUIO
paboThI HE TOMYCKAIOTCSI.

[Tponymennas aboparopHasi paboTa JODKHA OBITH BBINOJHEHA CTYJICHTOM Ha pPE3epPBHOM
3aHATUH B KOHIIE CEMECTPa WJIM Ha 3a4eTHOMN HeJIele.
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