MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

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 IIportoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIATUJIA3 ITporokon Nel/04-577 ot 27.04.2023 r.
HTC U®UB IIpotokon Ne3 ot 11.05.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

ATOMHAS ®U3UKA
Hamnpasnenne noarotoBku [1] 14.05.04 DnexTpoHNKa U aBTOMAaTUKa (PU3HMUECKUX
(cenuanbHOCTD) YCTaHOBOK

[2] 12.03.04 buoTexHUYECKHE CUCTEMBI U TEXHOJIOTHH
[3] 14.05.02 ATOMHBIE CTaHIIMU: IPOEKTUPOBAHUE,
OKCIUTyaTaIysl 1 MH)KUHUPUHT

[4] 14.03.02 SInepHble GpU3MKa U TEXHOIOTHH

[5] 03.03.01 ITpuknagHbie MaTeMaTHKa U HU3HKA

[6] 14.05.01 SAnepHble peakTOPbl U MATEPUATIBI
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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, 3, 6] — Cnocoben
OCYILECTBIISATh KPUTHUUECKHUI aHAIIN3
POOJIEMHBIX CUTyallMi HA OCHOBE
CHUCTEMHOTI'0 TI0JIX0/ia, BbIpa0aThIBATh
CTPATETHUIO IEUCTBUI

VYK-11[2, 4, 5] — Cnocoben
OCYHICCTBJIATH IMOUCK, KpI/ITI/I‘IeCKI/Iﬁ
aHaJu3 ¥ CUHTE3 HH(DOpMAITIH,
MPUMEHSATh CUCTEMHBIN MOIXO0T IS
peIIeHHsI TOCTABJICHHBIX 33134

VKE-1[1, 2, 3,4, 5, 6] — Cnocoben
HCIIOJIb30BATh 3HAHMS
eCTCCTBCHHOHay‘IHI)IX JUCIUIIIINH,
MPUMEHSITh METO/IbI
MaTeMaTHYECKOro aHalin3a 1
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B IIOCTABJICHHBIX 3aJja4ax

3-VK-1[1, 3, 6] — 3HaTh: METOABI CHCTEMHOT'O 1
KPUTHYECKOTO aHaIN3a; METOJIUKH pa3pabOTKU CTpaTeTuu
JEUCTBUI JUIsl BBISIBIICHUS U PEIICHUSI TPOOJIEMHOMN CUTYaIluu
V-VYK-1[1, 3, 6] — YMeTh: NpUMEHATHh METOIbI CHCTEMHOTO
MOJIX0/Ia M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabatrbIBaTh CTPATETUIO AEHCTBUM, MPUHUMATD
KOHKPETHBIE PEIICHUs ISl €€ peain3aluu

B-YK-1[1, 3, 6] — BrageTs: MeTO1010THEH CUCTEMHOTO B
KPUTHUYECKOTO aHAIHM3a MPOOIEMHBIX CUTYAIlHi; METOAUKAMH
TTOCTAaHOBKH II€JTH, OTIPEIEIICHHS CIIOCOOOB €€ TOCTHIKEHUS,
pa3paboTKu CTpaTeruii JeCcTBHIA

B-VK-1 [2, 4, 5] — BnageTs: MeTo1aMu TIOMCKa, cOopa U
00paboTKH, KPUTUYECKOTO aHAJIN3a U CUHTE3a UH(POpMaIIHH;
METOJMKON CHCTEMHOI0 TOAX0/1a /TSl peIeHUs
MOCTABJICHHBIX 32144

3-VYK-1 [2, 4, 5] — 3HaTh: MeToIMKH cOOpa 1 00paboTKU
WHPOPMAIINH; aKTYaIbHBIE POCCHIICKHE U 3apyOeKHbIe
MCTOYHUKU HH(pOpMaLuu B chepe npodeccuoHanbHON
JeSITeTbHOCTH; METOJ CHCTEMHOTO aHaJIN3a

V-VK-1[2, 4, 5] — YMeTb: IpUMEHATh METOJUKH MOUCKA,
coopa u 00paboTku HHPOPMALIMH; OCYIIECTBISITh
KPUTHYECKHH aHAIN3 U CUHTE3 MH()OPMAIUK, OJIYYSHHOH 13
Pa3HBIX HCTOYHUKOB

3-YKE-1[1, 2, 3,4, 5, 6] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLMIUIUH, METObI
MaTEeMaTHYECKOT0 aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOT0 U IKCIEPUMEHTAIIBHOTO UCCIIECOBAHUS
V-VYKE-1[1, 2, 3,4, 5, 6] — yMeTh: UCTIOJIb30BaTh
MaTeMaTUYECKUE METO/Ibl B TEXHUUECKHUX MPUIOKEHUSAX,
pacCYUTHIBATh OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU
CIIy4yalHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 3a7a4H
MaTeMaTUYeCKOU CTAaTUCTUKH; PEIIaTh TUTIOBBIE pacUeTHBIC
3aJa4n

B-VYKE-1[1, 2, 3,4, 5, 6] — B1ageTh: METOTaMHU
MaTeMaTHUYECKOT0 aHAJIW3a U MOJEIMPOBAHMS; METOIaMU
pelieHus 3a/1a4y aHaJIn3a ¥ pacueTa XapaKTepPUCTUK
(bU3MYECKUX CUCTEM, OCHOBHBIMU IIpreMaMu 00paboTKu
SKCTIIEPUMEHTAJIbHBIX JIaHHBIX, METOJaMHU PaOOTHI C
MPUKJIAIHBIMU TPOTPAMMHBIMH MPOTyKTaMHU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHUSI
NHurennexryanbHOe
BOCIIUTAHHUE

3agauym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnx,
(bopMHpOBaHUE KYIBTYPbI
yMcTBeHHOTO Tpyaa (B11)

BocnurarenbHbll TOTEeHIUA JUCLUTIIIMH

Hcnonp3oBanne BOCIUTATEIILEHOI'O
MOTEHIMAaJIa TUCIUILTHH TYMaHUTAPHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpogeCCHOHAIIBHOTO




[IpodeccrnonanpHOE 1
TPYJOBOE BOCIIUTAHUE

Co3znanue yCcioBHH,
o0ecreynBaroIInX,
dhopmupoBaHue ri1y00KOT0
MTOHUMAaHUS COIIMATTEHOM
pouu ripodeccum,
MO3UTUBHOW U aKTUBHOM
YCTaHOBKH Ha IEHHOCTH
n30paHHOU
CTCIIMATEHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npodeccuoHaNbHOM
nesitenbHOCTH, Tpyay (B14)

poheCCUOHATLHOTO MOYJIS IS
(dhopMHUpOBaHUS KyJIBTYPHl YMCTBEHHOTO
TPy/ia HOCPEICTBOM BOBJICUCHUS
CTYZICHTOB B y4eOHBIC UCCIIEIOBATEIHCKHIE
3aJjaHus, KypcoBble paboThI U Jp.
1.Mcnionp30BaHne BOCIIUTATEIBHOTO
MOTEHIMAaJIa TUCIUIUIMH
€CTeCTBEHHOHAYYHOTO U
o01IenpodecCHOHATHHOTO MOYJIS TSI -
(hopMHUPOBAHUS TO3UTUBHOTO OTHOIIIEHUS K
npodeccur nHxeHepa (KOHCTPYKTOpa,
TEXHOJIOTA), TOHUMAaHUs €€ COLMATIbHON
3HaYMMOCTHU U POJIU B OOIIECTBE,
CTpEMIICHHS CIIeIOBATh HOPMaM
npo¢ecCUOHATBLHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO OOyUYEHHUS, peIICHHS
MIPAKTUKO-OPUEHTHUPOBAHHBIX
CUTYaIlMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMUYMBOTO HHTEpECa K
npo¢eCCUOHAIBHON NEATETHLHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, IOHAMATh
3HaYMMOCTb IIPOeCcCUn MOCPEICTBOM
OCO3HAaHHOTO BBHIOOPA TEMATHUKHU TIPOCKTOB,
BBINOJIHEHHSI IPOEKTOB € TOCIIEYOLIEH
yOJIMYHOM Npe3eHTanuell pe3ynbTaToB, B
TOM 4HCJIe 000CHOBAaHMEM MX COLUAIbHON
Y TIPAaKTUYECKOHN 3HAYMMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaTn3aluu
pa3IMYHBIX NMPOEKTHBIX poJieit (uzep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
HOCPEICTBOM BBIIIOJHEHUSI COBMECTHBIX
npoekToB. 2.Mcnonb30Banue
BOCIIUTATEIBHOTO MOTEHIIMAIA
JMCIIUTUIAHBI « DKOHOMHKA U YIIPABIICHHE B
HPOMBIIIJIEHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOJIX0JIOB K YIIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunuyeckre 0CHOBBI
npogecCUHAIBHON AeITeNbHOCTI JUIS: -
(hopMHUpPOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM M 3HAYMMOCTH BbIOpaHHON
npodeccur B COIUATEHO-DKOHOMHYECKHIX
OTHOIICHUAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasnaesa yueOHo
JTUCIHUIINHBI

Henean

JlaGopaTopHbIe

Jlexknuu/ Ilpaxr.
padoTsbl, yac.

(cemmuHapswi )/

KOHTPOJIb (popma*,

O0s13aT. TEKyIIMH
HegeJIs)

MakcuMaJabHBIH

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJst)

HNuaukaropsl
0CBOCHHUS

KoMIdeTeHIINumu

5 Cemecmp

OCHOBHEBIE ITOJOXKEHUSA
KBaHTOBOH (PH3UKHU

16/16/0

N
o3
o0

[\
e

K1

1
o0

Crpoenue BemiecTBa M
(bu3HYeCcKue oIS

9-16

16/16/0

13-16

(1)’K'p'
15 (15)

20

KH-16




3 ATomHas dusuka. | 1-16

DOU3NpakTUKYM

0/0/32

KU-8
(100)

10

KH-16

3-VK-

V-
YK-1,
B-
YK-1,
3-VK-

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

V-
VKE-

B-
YKE-

Umoeo 3a 5 Cemecmp

32/32/32

50

KoHnTpoibHbIe
MeponpusTusi 3a S
Cemectp

50

3-VK-

V-
YK-1,
B-
VYK-1,
3-VK-

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

V-
VKE-

B-
YKE-

* — COKpallleHHOe HauMeHOBaHKe (POPMbI KOHTPOJIS

** — cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIOYas

(unn) sK3aMeH

CoxparieHne HauMEHOBaHUHM (POPM TEKYIIETO KOHTPOJIS M aTTECTAlUH Pa3/iesioB:

O0o03Ha | ITo,1HOE HANMEHOBaHHE
yeHue
13 JloMaliiHee 3amanue

3a4€T U



K1

KoHTpoJib 1o utoram

K.p

KonTponbhas pabota

DK3aMeH

KAJIEHJIAPHBIN IVIAH

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.
, Uac.

JIao.,
qac.

5 Cemecmp

32

32

32

OcHOBHBI€ 110JI0KEHHSI KBAHTOBOM (PU3uKH

16

16

0

SAnepHas moaesb aToOMa

MeTob! HccieI0BaHusl BHYTPEHHETO CTPOCHMS BEIIECTBA.
Ceuenne paccesiaus. OTBITHI 110 PACCESTHUIO alb(ha-dacTHIl.
®opmyna Pesepdoprna. SAnepuas monens aroma. [locTynarel
bopa. OnbiTr @panka u ['epua.

Bcero ayiutopHsIX 4acoB

2

| 2

| 0

Omuiaiig

0 0 0

JKCHepUMEHTAIbHbIE 000CHOBAHUS KOPIYCKYJISIPHO-
BOJIHOBOIO AyaJin3Ma. ®OTOHBI

TopMo3HOE pEHTTeHOBCKOE H3llyuyeHue. KopoTkoBoiaHOBas
I'pPaHULa TOPMO3HOI'O PEHTTEHOBCKOTO U3JIy4EHUSI.
®otoanekrpuueckuii 3¢ pext. OnpiTel CroneroBa. OnbITHI
MunvkeHa. YpaBHenue A. DUHILITEHA JJ1s1 BHEIIHETO
doroapdexra. Kpacnas rpanuna pororddexra. OnsiT bore.
®otonsl. KoprnyckynspHo-BosiHOBON Ayain3M. COOTHOIICHUE
MEX]y BOJIHOBOHM M KOPITyCKYJIsIpHOW KapTuHamu. D dekt
KomnToHa.

I'unoresa Jlyn ne bpoitnsa. OnsiTel [[3Buccona u Jxepmepa.
Hudpakuus anexTpoHoB. OnbiTel ToMiicona u TapkoBCKOro.
CootHorienue HeonpeaeneHHoctel I eitzendepra
CooTHoIIEHNE MEXKy BOJHOBOM M KOPITYCKYJISIPHOU
KapTUHamMH. HempruMeHNMMOCTh OHATHUS TPAEKTOPUH K
Mukpouactuniam. [Ipoxosxienue yactuibl uepes meinb. OrneHka
pa3MepoB U MUHUMAJIBHON 3HEPTUH BOAOPOJHOTO aToMa.

Bcero ayiuTopHbIX 4acoB

2 |2 |0

Owntaiin

0 0 0

DJIeMEeHTbI KBAHTOBOH MeXaHUKHU. [[UCKPETHOCTh ATOMHBIX
cocrogHuii. BotnoBas mexanuka Illpexunrepa u
KBAHTOBaHHE

N3mepenus B kBaHTOBOM MexaHUKe. Y paBHeHnue llIpenunrepa.
du3znuecKkuii CMBICT U CBOMCTBA Nicu-GyHKIMH. KBaHTOBaHME
sHeprun. CBoOOIHOE NBIKeHUE YyacTull. YacTuia B
OJTHOMEPHOM 0€CKOHEUYHO TITyO0KOH MPSMOYTOJIbHON
MOTEHLMAIBHOM siMe. Pe3ypTaTbl KBAHTOBOW MEXAHUKH JJISL
rapMoOHUYECKOro ocuusuisitopa. [lepuoanueckuii noreHual.
[IpoxoxkaeHne YacTUIlbl CKBO3b OTEHIIUAIBHBIN Oaphep.
TyHHenbHBIN D PEKT.

Bcero ayutopHbIx 4acoB

2 |2 [0

Omuiaiig

0 0 0

KBanToBanue MomMeHT nmnyJibca. CoOCTBEeHHBII
MeXaHUYeCKUIi MOMEHT 3JIeKTpoHa. Pe3yabTaThl
KBAHTOBOI MeXaHUKMH /IJIsl aTOMa BOJI0OPO/AA

KBanToBanue opOurtaapHOro MOMeHTa umnysibca. CrnuH. CrivuH
anekTpoHa. ClioKeHue MOMEHTOB UMITyJibca. KBaHTOBBIE uncia
3JIEKTpOHA B aTome. BeipoxkaeHue cocrosauil. KpatHOCTh
BbIpOKIeHUs1. CUMBOJIBI cOCTOsSIHUM. CXeMa ypoBHEH.
CnmH-opOuTabHOE B3auMoieicTBre. TOHKas CTPYKTypa

Bcero ayiuTOpHbIX 4acoB

2 |2 |0
Ouwutaiia
0 0 0




CIEKTPAJIBHBIX JIMHUN. CXeMa ypOBHEH U IEPEXO0B C yUETOM
CIIMH-OPOUTAJIBHOTO B3aUMOJICHCTBHS.

5 ATOMHBIE CHCTEMBI CO MHOTUMHU 3JIeKTPOHAMH. CrieKTpbI Bcero aynutopHsix 4acoB
LIEJIOYHBIX META/NIOB 2 |2 [0
Pacripenienenue 31eKTpOHOB 110 3HEPTETUYECKUM YPOBHSIM B Ownunaitn
arome. [Ipunnun [aynu. CroxeHrne MOMEHTOB UMITYJIbCA. 0 0 0
Pe3ynpTupyromumii MEXaHUYECKUA MOMEHT
MHOT03JIeKTpoHHOT0 aroma. Csizu LS u JJ. CumMBOIBI TEPMOB.

O060110uKH ¥ 101000JI0YKH. DINEKTPOHHAS! KOH(DUTYpALIUsT
atoma. [lepuoauueckas cucrema snementoB J[.M. Menpaeneena.
PunbeproBckue NompaBKy MIETOYHBIX METAJUIOB. TOHKas
CTPYKTypa CHEKTPAIbHBIX JTUHUI. MylIbTUIIIETHOCTh. CIIMH-
opbuTanbHOE B3auMojieiicTBue. CxeMa ypoBHEH U epexo0B B
HaTpHH.

6 du3nvecKas NPUPoIa XUMHUYECKOi cBsa3U. /IByxaTomHas Bcero ayiuTOpHBIX 4acoB
MOJIEeKYJIa 2 | 2 | 0
Cxema sHepreTM4eckuX ypoBHEHN IByXaTOMHON MOJIEKYJIbI B Ownnaitn
annabaTHIeCcKOM MPUOIMKCHHH. 0 0 0
Monekyna Bogopoaa. CBs3u MEXAy OJTHOBAJIEHTHBIMU
atomamu.MeTannyeckas CBs3b.

MousiekyJisipHbIE CHEKTPhI U3TYUYEHUS U TTOTIIOIICHHUSL.

7 MarHuTHbIii MOMEHT aTOMa Bcero ayiuTopHBIX 4acoB
OpOuTaNbHBIC U CTHHOBBIC MATHUTHBIE MOMEHTBI. MarHeToH 2 | 2 | 0
bopa. Muoxurens Jlanne. ATom B MarHUTHOM nojie. Dhdext | Onnaiin
3eeMaHa. DJEKTPOHHBIN ITApaMarHUTHBIA PE3OHAHC. 0 |0 |0

8 KBanToBasi npupoaa usjiy4eHus Bcero ayiuTopHbIX 4acoB
CrioHTaHHOE M BRIHYKIeHHOE n3nydeHue. KoaddurmeHTs 2 | 2 | 0
Onninreitna. [upuna cnextpanbHbix JuHui. [IpaBuno oréopa | Ounaiin
JUISL paialliOHHBIX ITepexo0B. CIEKTpaJbHbIE CEPUH ATOMA 0 0 0
BoJopoaa. OCHOBHbIE CIIEKTPAJIbHBIE CEPUU LIETOYHBIX
MeTauioB. Cxema paJualOHHBIX IEPEX00B B HATPHH.

TennoBoe uznyyenue. McnyckarenbHasi U morjiomaTeabHas
criocoOHOoCTH Tell. 3akoH Kupxroda. AGCOIOTHO YepHOE TEO.
BriBog gpopmyisl [Inanka no Diinimreliny. CTosure BOJHBI B
MpoCTpaHCcTBe Tpex m3MepeHuid. 3akoHn Ctedana-boiabimana.
3axoH Buna. ®opmyna Penes-/xunca. Cratuctuyeckoe
CpeHEE SHEPTUH FraPMOHMYECKOr0 OCHMILIATOPA
(KJ1TaccMYecKoe U KBAHTOBOE BBIPAKCHHE).

9-16 CrtpoeHnue BemecTBa u (pusnyecKue noJist 16 16 0

9 Jlazepnl Bcero aynutopHsix 4acoB
[Tpunnun pabotel. MHBepcHas 3aceneHHOCTh. OTpUniatenbHas | 2 | 2 | 0
temneparypa. IlonoxutenbHas oOpaTHast CBSI3b. Omnutaiin
Ko} pumuent ycunenus. 0 | 0 | 0

10 OcHoBBI (pU3MKH TBEPAOTro Tesaa. DOHOHBbI Bcero ayiutopHsIX 4acoB
Criektp KonebaHuit KpUCTATUYECKON pemmeTku. Teopust 2 | 2 | 0
Jeb6as. dononsl. Pacnpenenenue boze-DitHimTeiHa. Omiaiig
TemnoeMKoCTh KPUCTAILIOB 0 |0 |0

11 OcHOBBI (PM3MKH TBEPAOIO Tesia. JHepreTuYecKue 30Hbl Bcero ayutopHbIx 4acoB
3JIEKTPOHOB B KPHCTAJJIAaX 2 | 2 | 0
KBanrtoBas Teopusi CBOOOJHBIX AJIEKTPOHOB B METaJIE. Ownnaitn
[In0THOCTB SHEPreTHUECKUX COCTOSIHUMI. Pacnipenenenue 0 0 0

®epmu-/upaka.




Mertasisl, HoaynpoBoIHUKH. COOCTBEHHBIE U TPUMECHBIE
MOJIYTIPOBOHUKHU. DJIEKTPOHHAS U IBIPOYHAs IPOBOAUMOCTH.
CaepxnpoBoaumocTs. Pabota Bbixoaa. TepmosnekTpoHHas
smuccus. KoHTakTHas pa3sHOCTb MOTEHIUAIIOB.
TepMOdIEKTpUUECKUE ABICHUS.

12 JaeMeHThI (PM3UKH ATOMHOIO SIApa Bcero ayiuTopHbIX 4acoB
CocraB aTOMHOrO sipa. ATOMHBINM HOMEP U MacCOBOE YUCIIO. 2 |2 [0
N3oTonsl. Pazmepsl aroMHOTO siipa. Macca v sHeprus CBs3H. Owunaiin
Hedext maccel. O0osioueyHas U KanellbHas MOJICIH sIIpa. 0 0 0
PannoaktuBHOCTH. BUaBl pagrioaKTUBHBIX MPOIECCOB: Anbda-
pacnaj, Oera-pacnaja, raMma-pacnaji. 3aKOH paIiOAaKTUBHOTO
pacnana. [lenenune saep. Cunres anep. 3mepenus n3nydeHui
- I03UMETPUS.

13 OcHOBBI (PM3NKH IJIEMEHTAPHBIX YACTHI Bcero aynutopHsIx 4acoB
Merto/ibl perucTpaiuu 3j1eMeHTapHbIX yacTull. Kamepa 2 | 2 | 0
Bunscona. @ororpadudeckuii meron. MoHu3anmonHas Ounaiin
kamepa. Cueruuk I'eiirepa-Mrosnepa. CUMHTHIUISIIMOHHbBIC 0 0 0
CUETUUKH.

Bunbl B3auMo1eCTBUS U KIACCHI 3JIEMEHTAPHBIX YaCTHLI.
YacTuiipl 1 aHTUYACTHUIIBI.

AJITUTUBHBIE 3aKOHBI COXPAHEHUs: DIEKTPUUECKUH 3apsi,
bapuonnoe uncino, JlentoHHOE 1 MIOOHHOE Yucia, YacTUisl U
aHTHYaCTHUIIbL, [ unep3apsn (CTpaHHOCTB).

Tpu nokoJieHUs JTIENTOHOB U KBAPKOB.

Teopust Bennkoro o6benHeHus.

14 -16 | KonuenryajibHble BONPOChl KBAHTOBBIX KOMIIbIOTEPOB U Bcero aynutopHsix 4acoB
KBaAHTOBOI Kpunrorpagpuu 6 | 6 | 0
N3mepenue B kBaHTOBOM MexaHuKe. KBaHTOBbIE KOppensuuu. | OniaiiH
HepasenctBo benna u ¢puznueckas peansHocts. KBaHTOBBIE 0 0 0
outel Ou3nueckas peain3anus KyOuTOB.

1-16 ATomHass Puzuka. Pu3npakTUHKYM 0 0 32

1-16 | JlaGopaTopHblii GU3NPAKTHKYM Bcero ayiuTopHsIX 4acoB
Brinmonnenue nabopatopHsix paboT no kypey. TemmoBoe 0 [0 | 32
u3nydenue. VMcmyckaTenbpHas 1 morjionaTebHas CnocoOHOCTH | Ouiaiin
ten. 3akoH Kupxroda. AGconoTHO YepHOe Teno. 3aKoH 0 0 0

Credana-bonbimana. 3akon Buna. CTosiune BOJHBI B
IIPOCTPAHCTBE TPEX U3MEPEHUN. UNCII0 HOPMAJIBHBIX
coctossHui B uHTepBasle . ®opmyia Penes-/[xunca.
Crartuctuueckoe cpeiHee SJHEPrui TApMOHUYECKOTO
ocUMIUIATOPA (KJIaCCUYECKOE U KBAaHTOBOE BBIPAXKEHHUE).
®opmyna [Inanka. [Toctosinnas [Lnanka.

CokpalieHHbIe HAUMEHOBAHMS OHJIANH OMIUIA:

O6o03na | IloiHOe HAUMEHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
I1J1 ITomHOTEKCTOBEIE JIEKIIMH
BM Bunieo-maTepuainl

AM Aynino-Matepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTepakTUBHBINA CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxxanue

5 Cemecmp

1-16

DOU3NPaAKTHKYM

Pa6ota 3. Dddexr Komnrona.

Pabota 9. Macc-cnektpomeTp.

Pa6ota 10. Onsit Pezepdopna.

Pa6ota 11. Onpenenenue 3HEPTrun - YACTHIL.

Pabota 12. Jludpakuus 371eKTpOHOB.

Pabota 14. 3y4eHne xapakTepuCTUHIECKOTO PEHTI€HOBCKOTO
CIIEKTPa MEH.

Pabota 15. DnexTpoHHBIN TapaMarHUTHBIA PE30HAHC.
Pa6ora 16. Dddexr Meccbayapa.

Pa6ora 17. 3akon Mo3nu.

Pabota 18. MccaenoBaHue TpEKOB HOHU3HPYIOIIUX YACTHIL.

TEMbI CEMHHAPOB

Henean

Tempbl 3ansaTnii / Conep:kaHue

5 Cemecmp

TenioBoe n3ayuenue
TennoBoe U3TyUYEHHUE.

DoTOHBI
®otonsl. ekt Komnrona, TopM0O3HOE pEHTTEHOBCKOE
U3JIy4YeHHUe.

SAnepuas moaesb aToMa
Slnepuas mojens aTroma

BoJiHOBBIE CBOIICTBA MUKPOYACTHI
BonnoBsle cBoiicTBa Mukpovactuil. Jle-OpoiineBckas JyiMHa
BOJIHBI.

DJIeMeHTbl KBAHTOBOM MEXaHMKH.
DJIeMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue Ipenunrepa.

KBaHTOoBaHHEe MOMEHTA HMIIyJbCa
KBaHTOBaHmMe MOMEHTA HNMITYJIbCA.

Pe3yJ’[LTaTBI KBAHTOBOM MEeXaHMKH JJIs aTOMa BOaAOpoOaa
PCSYJ'IBTaTBI KBAaHTOBOM MEXaHHKH JJIA aTOMa BOJOpoaa

KonTpoabnasi padora

TermnoBoe U3yyeHUeE.

DOTOHEL.

SnepHas Mojzienb atoma.
BoJiHOBBIE CBOMCTBA MUKPOYACTHII.
OneMeHThI KBAHTOBOM MEXaHUKH.
KBaHTOBaHME MOMEHTA UMITYJIbCA.

Pe3yabTaThl KBAHTOBOI MEXaHUKH VIS ATOMa BOJ0POJIa
Pacnipenenennie 3JeKTPOHOB MO SHEPTETUUECKUM YPOBHSM B




aToOMC

10 CrnekTpbl 1EeJOYHBIX METAJIIOB
CriekTpbl HICJIOYHBIX METAJJIOB HATPUS, JINTHUSL.
11 XapakTepucTu4ecKoe peHTTeHOBCKOe U3JIyUeHHue.
XapaKTepuCcTUIeCKOE PEHTIT€HOBCKOE M3TyUCHHUE.
12 JIByxaToMHasi MoJIeKYyJIa
JIByxatroMHasi MOJIEKyJa
13 MarHuTHbI MOMEHT aTOMa
MarHuTHBII MOMEHT aTOMa
14 TenjoeMKOCTh KPUCTALJIOB
DHEPreTUYEeCKUe 30HbI B KPUCTAIIIAX
15 KonTtpoabnas padora

Pe3ynpTaThl KBaHTOBOM MEXAHMKH JIJIS aTOMa BOIOPOAA.
Pacripenienenue 31€KTPOHOB 110 3HEPTETUYECKUM YPOBHSIM B
aToMe.

CrieKTphl HIEI0OUYHBIX METAJIIOB.

XapaKTepUCTUIECKOE PEHTTCHOBCKOE U3IIyYEHHE.
JIByxaToMHas MOJIEKy1a.

MarsuTHbIM MOMEHT aToMa.

16 DJieMeHThI GU3NKH aTOMHOIO siApa.

DOneMeHTbl (PU3UKHU 3JIEMEHTaPHBIX YaCTHIL

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ha xadenpe oOmeli ¢u3nku Mo KaXIOMYy W3  Pa3leiioB Kypca CO3JaHbl JJIEKTPOHHBIE
KOHCIIEKTHI JICKITUH U AJICKTPOHHBIE MPEe3eHTaluu K HUM (He MeHee 160 mTyK K KaXIoMy pasleny).
Jlexuu 4UTAIOTCS B CIICIUATM3UPOBAHHON MYJIBTUMEIUMHON (PU3UYECKON ayTUTOPUU C TIPHUIAHHBIM
JEMOHCTpallMOHHBIM KabuneToM. [IpenonaBatensamu kadeapsl oomeit (U3NKH peryaspHO TPOBOASTCS
TeMaTHUYeCKHe TECTHPOBAHUS (BKJIIOUAs BXOJHOE TECTHPOBAHHE OCTATOYHBIX 3HAHUM), 1I€TTh KOTOPHIX
— CTUMYJHUPOBAaHUE CTYIEHTOB K TOCTOSHHOW paboTe Ha BCEX BHIAX AayJUTOPHBIX 3aHATHH U
PEryJISIpHOTO BBITIOJIHEHUS CTYJIEHTaMHU CEMECTPOBOIO JIOMAIIHEro 3aaanus. Kax el pa3aen TectoB
COIEPXUT OT 6 10 8 AMIAKTUYECKUX €IUHULI, YTO TMO3BOJIAET MOJACTPAUBATH TECT MOJ KOHKPETHYIO
3a/ady, CTOAIIYIO Mepes mpernojasareieM. B 3aBUCHMOCTH OT CHUTyalluH, NPENoJaBaTelb MOXKET
BapbUpOBaTh YUCIOM 3amad B Tecte (0T 1 10 20), HEOOXOAUMBIX ISl TIONYYECHHS TIOJIOKHUTEIBHON
OIlCHKU (3auera), BpeMeHeM ero mpoxokaeHust (ot 10 munyT mo 2 dacoB). I[lo pesynapTaTtam Tecta
COCTaBIISIeTCSl MPOTOKOJ ¢ MH(pOpManMend o KaxAoM CTyAeHTe (BpeMs paldoTbl, oOmuii Oami, kakue
3alaHusl  pelieHbl  ycmemHo). MMeercs BO3MOXKHOCTh MOBTOPHOTO MPOXOXKACHHUS  TecTa.
[IpenycMoTpeHbl Mephbl IPOTUB HECAHKIIMOHUPOBAHHOTO JIOCTYIIA B CUCTEMY.

7. ®OH/J OHEHOYHBIX CPEICTB

@DOHJ| OLIECHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

Cesi3p Mexnay GOpMHUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIoLIeH TadnuLe:

| Komnerennus | MuaukaTopsl ocBoeHusI | ATTecTanmonHoe MeponpusiTHe |




(KII 1)
YK-1 3-YK-1 9, KU-8, K1-16, 13-16
Y-VK-1 2, KU-8, K1-16, 13-16
B-YK-1 39, KU-8, K1-16, 13-16
YKE-1 3-YKE-1 3, KU-8, KU-16, k.p-8, /13-16,
K.p-15
Y-VKE-1 3, KU-8, KU-16, k.p-8, J13-16,
K.p-15
B-VYKE-1 3, KU-8, K1-16, x.p-8, [13-16,
K.p-15
YK-1 B-YK-1 9, KU-8, K1-16
3-YK-1 3, KU-8, KI-16
Y-VK-1 3, KU-8, K1-16

HIkanbl oeHKU 00pa3oBaTeIbLHbIX JOCTHKEHH I

[lIxana KaX70r0 KOHTPOJIBHOTO MEPONPHUSTHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MakCHUMAaJILHOTI'O Oajiia BKJIFOUYMUTEILHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJTLHOM ITKaJIe W MPEACTABISIET COO0N CyMMY OalJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3a/IaHUM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OreHKa «OTINYHO» BBICTABIISCTCS
CTY/ICHTY, €CIIH OH TJIy0OKO M IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTpapUIECKOM

JIMTEPATYPHI.
85-89 B O11eHKa «XOPOIII0Y» BBHICTABISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[CHTy, €CJIM OH UMECECT
3HAHUA TOJIBKO OCHOBHOT'O MaTepI/IaHa,

3 - HO HE YCBOWJI €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081€mMBOPUMETILHOY E HETOYHOCTH, HEJJOCTATOYHO PaBUIIbHBIE
(hopMyITUPOBKH, HAPYIIEHUS
JIOFPI‘-ICCKOﬁ IIOCJIICOOBATCIBHOCTHU B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/Iaﬂa.

OlLieHKa «HEYI0BJICTBOPUTEIBHOY»
7_ BBICTABIISIETCS CTY/IEHTY, KOTOPBIN HE
Hwuxe 60 F 3HAET 3HAYUTEITHLHOU YaCTH
«Hey008emBOPUMETbHOY

NpOrpaMMHOT0 Marepuala, J0MyCKaeT
cylecTBeHHble omnbku. Kak npasuiio,




OILICHKA «HCYIOBJIICTBOPUTCIILHO»
CTaBUTCA CTYJCHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 11O
COOTBETCTBYIOIICH NUCIUTUIHHE,

8.  YUYEBHO-METOJMYECKOE M NTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHMILIAHBI

OCHOBHAZ JIMTEPATYPA:

1. O A64 Ananu3 u npescTaBlIeHUE Pe3yIbTATOB SKCIIEPUMEHTA | y4eOHO-METOMUECKOEe MTocoodue,
Mockpa: HUAY MUDU, 2015

2. 53 A64 Ananu3 u IpeICTaBIICHUE PE3YIbTATOB KCIIEPUMEHTA : yIeOHO-METOINYECKOE TTOCOOHE,
Mockpa: HUAY MUDU, 2015

3.539.1 JI12 JlabopaTopHublii mpakTukyM "ATomHas ¢puzuka" : , Mocksa: HUAY MUDU, 2012
4. DU JI112 JlabopaTopHblii mpakTUKyM "AToMHas ¢usuka" : , Mocksa: HUAY MUDU, 2012

5.539.1 JI12 JlabopaTopHsbiit mpakTukyM "CrekTpsl aToMoB 1 MoJiekyn" : , MockBa: HUSY MUDU,
2012

6. DU JI12 JlaboparopHslit mpakTUKyM "CrieKTpsl aTOMOB U MoJiekyn" : , Mocksa: HUSTY MUOU,
2012

7. DU JI12 JlabopaTopHbIi MpakTUKYM Kypca obmieit ¢pusuxu. Paznen "Aromuas ¢pusuka" : yuebHoe
nocobue st By3oB, Mocka: HUSTY MUDU, 2012

8. 539.1 JI12 JIaGopaTopHblii IpakTUKYM Kypca ob1eit ¢pusuku. Paznen "AromHas ¢pusnka" : yuebHoe
nocobue 11t By3oB, MockBa: HUSLY MUDU, 2012

9. O JI12 JlabopaTopHblif MpakTUKYM Kypca obueit ¢pusuku. Paznen "CrnekTpsl aTOMOB U MOJIeKyn" :
ydeOHoe mocobue st By3oB, MockBa: HUSAY MUDU, 2012

10. 539.1 JI12 JIaGopaTopHBIi MpakTUKyM Kypca obmient ¢uszuku. Paznen "CrnekTpsl aTOMOB U
MoJiekyn" : yueOHoe nmocodue ais By30B, Mocksa: HUAY MU®DU, 2012

11. 53 K17 PykoBoAcCTBO K pemeHnto 3a1a4 1o ¢pusuke "OcHOBbI KBaHTOBOU (pu3uku. CTpoeHue
BellecTBa. AToMHas U saepHas ¢pusuka" : yuyeOHoe mocodue mist By30B, Mocksa: HUAY MUDU,
2012

12. DU K17 PykoBojcTBO K perieHuto 3aaa4 no gusnke "OcHOBBI KBaHTOBOW pu3uku. CTpoeHHe
BelecTBa. ATOMHas U sijepHas ¢pusuka’ : yueOHoe mocodue s By30B, MockBa: HUSTY MUDH,
2012

13. 53 C12 COopHHK BOTIPOCOB U 3aj1a4 1o o01mei gusuke : yueoHoe mocoodue, Cankt-IlerepOypr:
Jlanp, 2013



14. 53 C12 Kypc obmieit pusuku Ku.5 KBantoBas ontuka. ATomHas (usnka. Ousnka TBEpaOro Teia.
®du3nka aTOMHOTO sI/Ipa U 3JIEMEHTApHBIX YacTull, , MockBa: Actpens, ACT, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 183 3amaum o KBaHTOBOM (hu3mKe : yueOHoe mocodue st By30B, M. E. Uponos, Mocksa:
bunowm. JlabopaTtopus 3Hanuii, 2012

2. 533 I'67 Dnements! ¢pu3uky maa3Mel : Yueb. mocodue, JI. I1. 'opbaues, M.: MUDU, 1992

3. 539.1 K52 JlaboparopHsriii nmpaktukyM "AtomHas ¢usuka". 3akoH Mosnu (5-19A). MHTeHCHBHOCTH
XapaKTEPUCTUYECKOTO PeHTTeHOBCKoro uanyuenus meau (5-20) : , H. A. Knsuun, M. B. Ilenrterosa,
B. B. Cypxkos, Mocksa: HUAAY MU®DU, 2011

[MTPOI'PAMMHOE OBECITEYEHMUE:

CrenanbHOe porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

Cl'IeI_II/IaJ'IBHOC MaTCprUaAIbHO-TEXHUYCCKOC obOecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMUU JJIA CTYAEHTOB

Metoanyeckue yka3aHus A CTYJCHTOB C OIMCAaHHMEM pEXHMMa U XapakTepa ayJUTOPHOU U
CaMOCTOSITeNIbHON yueOHOM paboThI 1O JUCLUIUIMHE.

MeToauveckre peKOMEHIAluM JIJIsl YCBOSHUSI TEOPETHIECKOTO Kypea.

Jlnst ycnemrHoro wm3y4yeHus Kypca oOmield (U3MKA Ha MIAIIIMX KypcaX M TMOATOTOBKH K
M3YYCHHIO KYPCOB TEOPETHYECKOW (U3WMKH NMpU OOYYeHWHM B HMHCTH TyTE Ha CTaplIuX Kypcax
HEO0OXOUMO TPUAEPKUBATHCS ONMPEETICHHON MeTOAMKHU 3aHATHIl. OCHOBHOE YCIIOBHE YcIlexa —
cucremaruyeckue 3aHATHS. [louTH Oecrmone3Ho TOJIBKO YHUTAaTh 000N y4eOHHK, €ro Hy»XHO
KOHCIIEKTUPOBATh, T. €. 3alMChIBAaTh CAMO€ TJIABHOE U3 TOTO, YTO BBI MOHSIHN (3alMCHIBAaTh HAZO CBOU
MBICITH, a HE TEKCT yuyeOHMKa). Bce, UTO OCTaloch HEMOHATHIM, HAJO0 Ha OMIDKalIIeM 3aHITHH
(mexuums, cemuHap, naboparopHas paboTa) CIpoCcUTh (IOCIIE ITOTO 3aMKUcaTh CaMOe TJIABHOE U3 BHOBb
MOHATOTO, a OCTaBlIeecs HESICHBIM — Tak ObIBaeT! - mepecnpocuth). Ecnu nmaxke mensiid pasmen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTellb BallMX CIIOCOOHOCTEW; CKOpee BCEro BBl €Ille He Havdallu
3a/1aBaTh BOMPOCHI cede u ApyruM. A n3yuuTh (HU3UKy 0e3 BOMPOCOB: 3a4eM?, moueMy?, oTkyaa? —
HEBO3MOXKHO. BBIBOABI, BcTpedaromuecss B Kypce (Y4eOHHK, JICKIMsA), HEOOXOIMMO IpojieaTh
CaMOCTOSITENIbHO (CIyCTSI HEKOTOpPOE BpeMs Iociie MpopaboTKHW U HEe 3arjsibiBas B KOHCIEKT MU



yuebHuk). [locme Toro kak BBl HaydWIMCh JaBaTh omnpenaeieHus ((Qu3nyeckun NpaBUIbHO U
rpaMMaTU4YecKd BEpHO), 3alHChIBaTh HX MaTeMaTH4YecKH, (OpMYJIHpPOBATh CBOMMH CJIOBaMHU U
3aMMChIBaTh (PU3NUECKUE 3aKOHBI, OOBSICHSTD, TJI€ M KaK OHU MPUMEHSIOTCS, MOKHO CYMTATh H3yUYCHHE
JAHHOTO pasJenia 3aKOHYeHHBIM. Hwuuero, BKJIIOYas BaXHEWINHME BBIBOJBI, ONPEACICHUS U
(OpMYIHPOBKH, HE HAZO YUYUTh HAM3YCTh. [Ipy HEOOXOIMMOCTH TIOHSTHIN U 3aKPETUICHHBIH MaTeprai
BBI JIerko BcrioMHUTE. [IpopabaTeiBast MaTepual, Moje3Ho MOJb30BaThCS pa3HbIMU yueOHuKamu. [Ipn
MOJITOTOBKE K 9K3aMEHaM JIOCTAaTOYHO COOCTBEHHOTO KOHcIeKkTa. CBeleHHs 110 BBICIIEH MaTeMaTHKe,
0e3 KOTOPBIX COBPEMEHHOE M3JIOKEHUE Kypca (PH3UKH HEBO3MOXKHO, pPACCMOTPEHBI B MATEMAaTHYECKOM
BBEJICHUM OCHOBHOM M JIOTIOJIHUTENBHON NuTepaTypbl. KpoMe Toro, mapaiiensHo ¢ KypcoMm oOrien
¢u3ukn Bbl n3ydaere Kypchl BBICHIEH MaTeMaTHUKH, MPOrpaMMbl KOTOPBIX COAJaHCHPOBAHBI U
COIPSDKEHBI C MMPOrpaMMOi Kypca o01iel (pu3nKu.

Meroandeckue peKOMEHAAINH 17151 TOATOTOBKU K CEMHUHAPCKUM 3aHITHSAM U PEIICHHUIO 3a]1a4.

[Iporpamma Kkypca W CEMECTPOBBIM KaJICHIAPHBIA IIJIaH COCTAaBJIEHBl TaK, YTO TEMBbI
CEMHUHAPCKUX 3aHSATUN CIEAYIOT CTPOro 3a TemMamu Jekiuil. W mporpamma kypca, U ceMecTpOBBIN
KaJeHJapHBIA IJIaH JOCTYMHBI KaXXKIOMY CTYACHTY Ha caiiTe yHuBepcuTeTa. [loaroTtoBUThCS K
OUepeIHOMY CEMHUHAPCKOMY 3aHATHIO- 3TO, MPEXKIE BCEro, MpopadoTaTh JEKIMOHHBIN MaTepuan,
COTJJaCHO METOAMYECKUM PEKOMEHJALMsIM, JaHHBIM Bbllle. Bce HEBBISICHEHHBIE BOMPOCHI TEOPUHU
MOXHO (M HYXHO) 3aJaTh NPENOJaBaTeIl0 B Haudalle CeMUHApCKOro 3aHsTua. Ha cemuHape, kak
MPaBWIIO, Pa30MPAIOTCS BOMPOCHI M KAYECTBEHHBIC 3a/1auH, JAIOIIME BO3MOXKHOCTH Ooyiee Tiy0oKo
MOCTUYh M3ydaeMbli pazzaen Kypca. KpoMme Toro, Ha ceMuHape y4yaT MPaBHJIBHO CTaBUTh U peIIaTh
3a7a4d, AaHaJu3UpoBaTh pemieHue 3anad. [lo mpolaeHHOW Ha CEMHHape TeMe NArTCA 3aJayu s
CaMOCTOSITENILHOTO (JIOMAIIIHET0) pelIeHUs. Y CBOEHHE Kypca BO MHOIOM 3aBHUCHUT OT OCMBICICHHOIO
BBITMIOJTHEHUSI TOMAIITHETO 3aJJaHusl, BAYMYHUBOIO PEIIeHUs! OOIBIIOT0 KOJIMYEeCTBa 3a/1ay.

[Ipu perennu 3amay 11e1€c000pa3HO PYKOBOJCTBOBATHCS CIEAYIONMMEU TpaBuiamu. [lpexnae
BCEr0 HYXHO XOpOIIO BHUKHYTh B YCJIOBHE 3aJauM, 3allMCaTh KPaTKo ee ycioBue. Eciau mo3Bossier
XapakTep 3aJadd, O0O0s3aTeNbHO CHeJaiTe PUCYHOK, MOSICHSIONIMA €€ CYIIHOCTh. 3a PEIKHUMH
WCKITIOYCHUSIMH, KaXKIasi 3aJa4a JOJbKHA ObITh CHadaja peireHa B oOmiem Buje (T. €. B OYKBEHHBIX
000 3HAYCHHUSIX, @ HE B YHUCJAX), NMPUYEM HCKOMAas BEJIMYMHA JOJDK HAa OBITh BBIpaXKEHA dYepe3
3a/aHHble BennuyuHbl. [lonyuuB pernieHue B 00mIeM BHUIC, HYKHO TPOBEPUTH, MPABUIBHYIO JH OHO
HMMEET pa3MEepHOCTh. Eciii 3TO BO3MOKHO, UCCIIEI0BATh TIOBEICHHUE PEIICHUS B MPEACIBHBIX CIIydasiX.

B Tex ciywasx, korja B Mpoliecce HAaXOXKIACHHUS HCKOMBIX BEIMYMH MPUXOAMUTCA pellaTh
CUCTEMY HECKOJBbKHUX TPOMO3JKHX YpaBHEHMH (KakK, HampHUMep, 4acTo ObIBaeT MPH HAXOXKIACHUU
TOKOB, TEKYIIUX B CJOXHBIX Pa3BETBJICHHBIX IIETX), IEIeCO00pa3HO CHayana MOJACTABIATH B ITH
yYpaBHEHHUs YHCIIOBBbIE 3HAYEHHUS KOI(PPHUIMEHTOB W IHUIIH 3aT€M ONPEIENSTh 3HAUYEHUH HCKOMBIX
BEeNTUYMH. Y OEIUBIINCH B MPABHILHOCTH OOIIETrO PEIIeHUs, MOACTABISIOT B HETO BMECTO KaXIOH U3
OYKB YHCJIOBBIE 3HAYCHHSI 0003HAUCHHBIX MU BEJIMYUH, Oepsi, pa3yMeeTcs, BCe 9TH 3HAYCHUS B OJHOU
U TOW XK€ cHUcTeMe eIWHUIl. YTOOBI OOJETdUTh OIpPEICICHHUE TMOPSAKAa BBIYUCISICMOW BEITUYHHEI,
TOJIE3HO TIPEICTABUTh UCXOIHBIC BETUYNHBI B BUJIE YUCEN, OJU3KUX K €IMHHUIIEC, YMHOXCHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moactaButh 2,47E+2, Bmecto 0,086— umciio
0,86E-1 u T. 1.). [loncraBuB B popmyiry uncia, Mpexkae YeM HayaTh BBIYMCICHUS, POBEPHTE, HEIIb3sI
JIM BOCTIOJIB30BaThCs (hOpMYyJIaMu ISl TPUOIM>KEHHBIX BHIYUCIICHHUM, pUBEeHHBIMU B [IpuioxkeHusx
PEKOMEH/I0BaHHBIX COOPHHUKOB 3a/1a4.

Hago mDoMHHMTB, 4YTO 4YHCIOBBIE 3HAYeHUs (U3MUYECKUX BEIMYMH BCETAA SBISIOTCA
npubmmkeHHbIME. [10o3TOMY TIpH pacueTax HEOOXOAMMO PYKOBOJCTBOBATHCS MPABHIIAMHU JICHCTBUH C
MPUOJIMKEHHBIMU YHCIIaMHi. B 4acTHOCTH, B MOJTYyYEHHOM 3HAYEHUU BBIUUCICHHON BEJIMYMHBI HY>KHO



COXPaHUTh MOCJIETHUM TOT 3HAK, €IMHUIIA KOTOPOIO MPEBBIIIAET MOIPEIIHOCTh 3TOW BeIMYUHBL. Bee
ocTaJbHBIC 3HaYamue MUQPpPbl Hago OTOpocuTh. [loNydYMB YUCIIOBOW OTBET, HYKHO OIEHUTH €TI0
MPaBAONOI00HOCTh. Takasi OleHKa MOXKET B Psjie ClydaeB OOHAPYX HUTh OIMTMOOYHOCTH TMOTYYESHHOTO
pesynpTaTa. Hampumep, CKOpoCTh Tejda HE MOXET OBbITh OOJIbIlIE CKOPOCTH CBETa B BaKyyMe,
JTATBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO 4YeJOBEKOM, He MOXeT OwniTh mopsiaka 1000 m, macca
MOJIEKYJIBI — MOpsiiKa 1 Mr u T. 1.

Pemenue 3a1au npuHeceT HaUOOBIIYIO MOJIB3Y TOJBKO B TOM Cllydae, €ClId yYaluiics peniaet
3a/la4ll caMOCTOSTeNbHO. Pemmth 3agauy 6e3 momoiy, 6e3 MoACKa3Kh 4acTo ObIBAET HEJNETKO U He
Bcerga ypaercs. Ho naxke He yBEHUaBIIMECS YCHE XOM IMOMNBITKM HAaWTH pELIEHUE, €CIU OHU
NpeANPUHUMAINCH JIOCTATOYHO HACTOMYMBO, MPHUHOCAT OUIYTHUMYIO MOJb3y, TaK Kak pPa3BUBAIOT
MBIIIJICHAE M YKpeIwisitoT Boiio. CreayeT MMeTh B BHIY, YTO PEHIAIONIYI0 pOJib B paboTe Hax
3aJladyaMu, KaK ¥ BOOOIIE B YUCHHH, UTPAIOT CUJIA BOJIH U TPYA0TIOOHE.

He cnenyer cmymiaTecs TeM, 4TO HEKOTOpBIE 3aaddl HE PEIIAOTCS «C XOomy». JlocToBepHO
YCTaHOBJIEHO, YTO IpOLIECC TBOpYECTBA B OOJIACTM TOYHBIX HayK (a pelleHue 3ajady ecTh BUJ
TBOpYECTBA) NpPOTEKaeT Mo cienyromieit cxeme. CHavanga WAET MOJATOTOBUTENbHAs CTAaus, B XOJE
KOTOpOW YYeHBId HACTOMYMBO HWILIET pelleHue mnpobnembl. Eciam pemieHue HalTH He yaaeTcs U
mpoOyieMa OCTaBJ€HA, HACTyMaeT BTopas cTaaus (CTagus WHKyOalMM) — Y4YeHBIH HE IyMaeT o
mpobiieMe M 3aHUMaeTcs APYruMu Bompocamu. OAHAKO B TOJCO3HAHUM TMPOJOJIKAETCS CKPBITAs
paboTa MBICIIH, KOTOpas 4YacTO MPHUBOJUT B KOHEYHOM HUTOTe K TPEThel CTaauu - BHE3AITHOMY
03apCHUI0 U TIONYUYeHHUIO TpeOdyeMoro perienus. Hy>kHO MMeTh B BUAY, YTO CTaaWsl MHKyOallMu He
BO3HHKAET cama co0O0# - JUIsi TOro 4TOOBI IyCTUTHh B XOJ MAIIMHY OECCO3HATEIHLHOr0, HEOOXOAMMa
HacTONYMBasi MHTEHCHUBHAs paboTa B X0Ji€ MOATOTOBUTEIRHOM cTanuu. Pemenne 3amad, Kak Mbl yxKe
OTMEYaJld, €CTh TaK)K€ BHJI TBOPYECTBA W IMOJYUHSETCS TEM K€ 3aKOHOMEpPHOCTSAM, YTO M paboTa
Y4E€HOTO HaJ Hay4yHoOW mpobiemoil. I[IpaBma, B HEKOTOpHIX ciyyasx, BTOpas CTagusi - CTaaud
MHKYOAaIMK - MOKET OBbITh BbIpaK€Ha HACTOJBKO c1abo, 4YTO ocTaeTcsl He3aMeueHHOU. M3 ckazaHHOTO
BBITEKAET, UTO PEIICHHE 3aJad HU B KOEM CJIydyae HE CJIeAyeT OTKJIAJAbIBaTh HAa MOCIEIHUN Beuep
Mepel 3aHATUAMH, KaK, K COXKAICHUIO, HEPEKO MOCTYMAIT CTYACHTHI. B 3TOM ciiydae 6ojiee CloKHbIe
Y MPUTOM HaWOOIIee CoJAepIKaTeIbHbIC W TOJIE3HBIC 3a7a4d 3aBEAOMO HE MOTYT OBITh pemieHbl. Han
3a/IaHHBIMU «HA JIOM» 3aJadaMu HaJ0 HAaYMHATh AyMaTh KaK MOXXHO paHbIe, CO37aBasi yCIOBUS IS
peanu3anuu CTaAuu UHKYOAI1H.

Ecau B ycnoBumM 3amauum MMEIOTCS YUCIIOBBIC JIaHHBIC, HE JICHUTECh JOBOJUTH pEUICHUE [0
YHCIIOBOr0 OTBeTa. UTOOBI MOMYYUTHh MPABUIBHBIA YHCIOBOM OTBET, HEOOXOAMMO XOPOUIO 3HATh
€AMHULIB (PU3NYECKHX BEJIWYUH U YMETh MPOU3BOAMTH aKKypaTHO M HaJeKHO pacueTel. U To, u
JIpyroe MOXeT OBbITh JIOCTMUTHYTO TOJBKO IJIUTENbHOW mpakTukoil. Ocoboe BHUMaHUE HYXHO
oOpaimate Ha TMPaBWIBHOE OMpPENEICHHE MOpsAAKa HCKOMOW BenuyuHbL. Cpenu ydaluxcs 4acTo
BCTpEYAETCs yIMBUTEIBHOE 3a0JIyK/ICHUE - OHU CUUTAIOT, YTO OIIMOKA B MOPSIIKE BEIMYMHBI (J1aXKe Ha
HECKOJIBKO TIOPSIZIKOB) MEHEe CYIIeCTBEHHA, YeM OIMOKa B 3Hadammx mudpax. HeobocH"BaHHOCTH
TAKOro MHEHUS JIETKO OOHapy>KMBaeTcs Ha cienyromeM npumepe. Ommbka, 3aKII04aonIascs B TOM,
9TO BMECTO 5 momydeHo 7, coctaBisieT 40 %, B TO Bpemsi Kak ommMOKa BCETO Ha OJWH TOPSIOK
(cxaxxem, BMecTo 1,0E4 monyueno 1,0ES) coctasnser 900 %.

B pexomenayembIx cOOpHHKAX 3a/ay, B pasjesie, KOTOPBIA CleqyeT 3a OTBETaMH, COAepKaTcs
yKa3aHUs K pelIeHuto Oonee TpyaHbIX 3aaad. OOpamiatbesi K HUM HYXKHO JIMIIb TOCIE TOTO, Kak
HECKOJIBKO MOMNBITOK PELIUTh 33/1auy HE MPUBEAYT K yCIEXY.

Hakonen, Hafo UMeTh B BHUJly, UTO B PsiIE€ CIy4aeB 3aJauyd PaCIOIOXKEHbI B JIOTHYECKOM
IIOCJIEIOBATEIILHOCTH U B MOPSAAKE BO3PACTAOLICH TPy AHOCTH. [[03TOMY TOITYKOM K PELICHUIO TaHHOU
3a/1a4d MOKET MOCTY>KUTh O3HAKOMJICHHE C HECKOJIBKUMU MPEAIISCTBYIOIINMH 3a]]a4aMHu.



Metoandeckre peKOMEHIAINH Il IOJATOTOBKHU K JIaOOpPaTOpHBIM paboTaMm.

OcBoeHHE CTyIEHTOM JIa0OpPaTOPHOTO MPaKTHKyMa — HEOOXOJMMas COCTaBHAsI 4acTh PaOOTHI
CTYyJI€HTa IIPU OCBOEHUH Kypca o01ien Gu3mnKu.

Kaxxapiif CTyeHT 3a OIMH CEeMECTp JIOJKEH BBIMOJIHUTE MO MHAWBHUIYyaIbHOMY I'paUKy CeMb
(ecnu crieiMaIbHO HE OTOBOPEHO) JIabopaTopHBIX padboT. ['paduk paboT cTyaeHT mosydaeT Ha IEPBOM
B CEMECTpE 3aHATHU B COOTBETCTBYIOIIEH 1a00paTOpHH.

Kaxnplii cTyIeHT nepes HayajaoM ceMecTpa MoJIydaeT MOIHbIM KOMIUIEKT JIUTepaTyphl - Habop
KHUT ¢ Ha3BaHHeM «JIabopaTopHbIi MpaKTUKYM». DTOT HAOOP KHUT HEOOXOAUM JJIsi CAMOCTOSITEIbHON
(omamrHel) HOArOTOBKU CTYJCHTA K KaXKJol JabopaTopHoiil pabote. Tema ouepenHoii mabopaTopHOi
paboThl CTyJIEHTa MOXET OIepeXkaTh JEKIMOHHBIM Kypc. Kpome TOro, Temsl OKOJIO YEeTBEpPTH
1a00paToOpHbIX pabOT BOOOIIE HE OTpPakeHbI B JIEKUMOHHOM Kypce. Takue sabopaTopHble pabOThI
pactImpsitoT Kpyr BOIIPOCOB, pPAacCMaTpPUBAIOIIMXCA B pasfene Kypca obOmed ¢usuku. [lo aToit
MPUYMHE ONHUCAHWUE KaXJAOW JIabopaTOpHOM pabOThl CONEPKHUT JOCTATOYHO MPOpabOTaHHOE
TEOPETUYECKOE BBEACHUE, OCHOBHBbIE pacueTHble (GopMysibl U (HOpMyJBl pacueTa MOTPELIHOCTH,
noJpoOHOe onucaHue J1a00paTOPHOM yCTaHOBKH, CLIEHAPHI TPOBEACHHUS 1a00PaTOPHON pabOThl, BUABI
TaOJMILL, 17151 BHECEHHMsS B HMX Pe3yJbTaTOB M3MEPEHUH, KOHTPOJIbHBIE BOIPOCHI, JAIOIINE CTYAEHTY
OCYILIECTBUTh CAMOKOHTPOJIb YPOBHS CBOEH IMOATOTOBKH K paboTe.

®dusnueckas gadopaTopus — MOMENIEHHE MOBBIIEHHOH omacHOCTH. [109TOMyY, BCe CTYyAEHTHI B
Hayvaje KaXJI0Tro CeMecTpa Iepe HayajaoM padoThl B 1a00paTOpUu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onacHocTH. Kaxaplil CTylEHT B CHEUUAIBHOM JKypHaje CTaBUT CBOIO MOJANUCh O TOM YTO OH
MpOCIylIal HHCTPYKTaX MO TeXHUKE 0e30MacHOCTH padoThl B JaOOPaTOpPUH U 00S3YyeTCs BBINOIHATD
BCE IyHKThl HHCTPYKTaXa.

1. CTyeHThI HE JOMYCKalTCs B 1a00paTOpHIO:

a/ TocJje 3BOHKa,

0/ B BEpXHE o1ekKC.

2. CTyaeHT JOMyCKaeTcsl K BBIMOJIHEHHIO pabOThI TOJIBKO IOCIE MPOBEPKH IPEroaBaTesieM
TOTOBHOCTH CTY/ICHTA.

['0TOBHOCTH CTy/I€HTa K BBIMOJHEHUIO TAOOPATOPHON PabOTHI COCTOUT B CJICIYIOIIEM:

a) MOJTHOCTHIO TTOATOTOBJICHA K cllaue mpeabiayias padbora,

0) moaroroBjeHa TeKymas padoTa, MOATOTOBKA BKJIIOYAET: Ha3BaHHUE pabOTHI, CXEMy
yCTaHOBKH, paboure Gopmynsl U (GOopMyssl Ui pacdyera MOTPEIIHOCTEH; mepeyeHb MPUOOPOB U
MIPUHAUJISKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3alOIHIIOTCS B 1a00paTopun); MepedeHb 3aJaHuii
Y TaOIUIIBI U1 IPSIMBIX H3MEPEHU;

B) 3HAaHWE YKCIIEPUMEHTA U TEOPUHU JAHHON pabOTHI B paMKaX OMUCAHUS pa0OThI B IPAKTHKYME
1 y4eOHHKa 110 Kypcy oO1mell GU3uKy.

3. CTyZleHT He JAOIYCKAETCs K BBIIIOJHEHUIO PaOOTHI, €CIIH:

a) OTCYTCTBYET J1a00paTOPHBIN KypHAT WM YKa3aHHbBIC B ITYHKTE 2-0 3aIiCH B HEM,

0) CTyJeHT He 3HaeT TeOpHH paboThl B paMKax TEOPETUUYECKOrO BBEJICHUS B MPAKTUKyME U HE
MpPeICTaBIseT OTUYETINBO, YTO U KAKUM METOJIOM OH OyJeT U3MEepSTh;

B) UMeeTcs 00Jiee OHOM HeCTaHHOK PaboThI,

T') HE TIOJrOTOBIICHA K Caue Mpeablayinas padora.

4. CTyneHTbl, HEIOMYIIEHHbIE K BBITOJHEHUIO MO I.11.1-a, 3, BBINOIHAIOT paboTy B 3a4ETHYIO
HEJIeTIIo.



5. CryneHTtam, NPOITyCTUBIIMM 3aHATHS 10 YBaXKUTEJIBbHBIM NMPUYMHAM (MMEETCsI TOIMYyCK W3
JIeKaHaTa), MPeJOCTaBUTh B TEUEHNUE CEMECTPa BO3MOXKHOCTH BBITIOJHEHUS J1I000H CBOOOIHON pabOTHI,
HE BKIIFOUEHHOW B €T0 WHIWBUYabHBINA rpaduk. J{s 3TOro npemnogaBaTellb JOIKEH B JIA0OPATOPHOM
KypHaJe CTyACHTa CAeNaTh 3aliCh C MPOChOOI JOMYCTUTH CTY/CHTa B YAOOHOE ISl CTy/IEHTa BpEeMs
K BBITIOJIHEHUIO pa0OoTHI (YKa3aTh HOMEpP paboThl, BEIOpaHHOW MpernoaaBaTesieM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITYy criicka «['paduk BBITTOJHEHHS pabOT CTYJEHTAMI ).

6. B TeueHune OIHOTO 3aHATHS JOMYyCKAaeTcs BBINIOJHEHHE He Oojee OAHOW J1abopaTOpPHOM
paboThL.

7. He nomyckaercs coBMecTHas pabora 2-X M OOJBIIEr0 YHWCIAa CTYAEHTOB 3a OJHOM
YCTQHOBKOH, €CIIM 3TO HE NPEAyCMOTPEHO METOJMYECKUMH YKa3aHHUSAMHU K BBIMOJHEHHUIO JaHHOU
paboTHL.

[IpaBuiia BeneHus 1aO0paTOPHOIO KypHaia CTyIEHTa.

1. B xauecTBe *KypHaja UCIOJb3yeTCs TeTpab OOJIBIIETO pa3mMepa.

2. Ha TUTYJIBbHOM JIMCTE >KypHasla JOJDKHBI ObITh yKa3aHbl (paMUiIMs M MHHULMAIBI CTYJCHTA,
HOMEp TPYIIIBL.

3. Odopmienne kaxaoi paOOTbl HAauMHAETCd C HOBOM cTpaHulbl. Cxembl M Trpaduku
BBINOJIHSAIOTCS. KapaH/JalloM, BCE 3alMCU JINAIOTCA PYYKOM, A rpadUKOB MCIOIB3YETCS TOJBKO
MWIIUMETpOBasi Oymara, rpa)uky BKICHBAIOTCS B BUJI€ CTPAHHIIBI B Ta0OpAaTOPHBIH KypHaIl.

4. ITpu opopmieHnn pabOTHl PEKOMEHTyETCsl BBIICISATh CTPAHULIBI JIs pacdyera. Ha pacueTHbIX
CTpaHMIIAX JIOJDKHBI 005S3aTeNIbHO MPHCYTCTBOBATh padoune (HOpMyIbl ¢ MOJICTAHOBKOW pe3ysIbTaToOB
MpSIMBIX WM3MEpeHUil M (PU3NYECKHX KOHCTAHT B OJHOM cucrteme enuHull. Ha aTux ke cTpaHunax
IIPOU3BOJUTCS pacyeT MOTPEIIHOCTEH.

5. Odopmienue paOoThl 3aBeplIaeTCsl HANMCAaHUEM 3aKJIIOYEHUs. B 3akimroueHuM JOJKHBI
COJIEPKaThCsl OTBETHI HA CIIEAYIOLINE BOIIPOCHI:

a) 4YTO U KaKUM METOJ0M M3MEpPSIIOCH,

0) pe3ynbTaThl C aOCOJIOTHOM M OTHOCHTENBHOM IMOTPEIIHOCTSIMH, JIOBEPUTEIbHOM
BEPOSITHOCTBIO;

B) aHaJIU3 PE3YJIbTATOB U MOTPEIIHOCTEM.

[Ipuem 3auera no 1abopaTopHOI paboTe 3aKIIOYAETCS B IPOBEPKE:

a) pe3yJbTaToB PabOTHI,

0) 1OCTOBEPHOCTH PAacUy€TOB U MX COOTBETCTBHS MPSIMBIM U3MEPEHUAM

B) MPaBWJILHOCTH MOCTPOEHUS IpahUKOB,

r) opopmiIeHHs: pabOThI U 3aKITIOUEHHS.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHY JJISI MTPEMMOJIABATEJEN

Meroanueckue peKOMEHAANMH K IIPOBEICHUIO JICKIUH.

1. IloaroroBka k nexkuuu. Cpa3y mnocie NPOYTEHHUsS OYEPEAHOM JIEKIMM HAJ0 HAa4YMHATH
MOArOTOBKY K cieayromieil. CocTaBuTh IJIaH (HE KOHCIMEKT!) JIEKLHMH, B KOTOPOM YyKa3aTb, KaKHe
BOMNPOCHI M B KaKOHl IOCIENOBAaTEJbHOCTU OYyIyT HM3jiaraTbcs, KakMe IEMOHCTpAlM U B KaKOM,
«MecTe» OyayT nokasansl. He cnenyer neperpykarth JIEKLHIO JEMOHCTPALUAMHU — ONITUMAIILHOE YHUCIIO
JI€MOHCTpalui, KaK MpaBuilo, paBHO 3-5. JIeMOHCTpaLUU JTOJDKHBI OBITh 00s3aTE€IbHO K MECTY M C
OOBSICHEHUEM CYTH JI€MOHCTpUpyeMoro sBieHus. Jlanee cieayeT O3HAKOMUTBCS € TEM, Kak
U3JIaraeTcs COOTBETCTBYIOLINI BOMPOC B HECKOJIBKUX 3aCTYKHBAIOIIUX JOBEpUsl YUEOHBIX MOCOOUSX,



MOCJIe Yero HacTyMaeT caMblil BayKHBIN 3Tall MOJATOTOBKH — 00AyMbIBaHUE MaTepuaia. HakanyHe mHs,
Korjga OyJeT YMTaThCs JIEKIHs, HY)KHO BHHUMATEIBHO MPOYECTh BECh OTHOCSIIUICA K TeME JIEKIUU
MaTepuall, cojaepkammics B ydeOHuKe. Ha nexuuio HyXHO HITH, O€3yKOPH3HEHHO BIajes
MaTEPHAJIOM.

2. Xapakrep jnekiuu. JleKuuu 10KHBI ObITh SMOLMOHAIBHO OKpalleHHbIMU Hy)XHO yBiekaThb
CIlylIaTeJae CBOEH YBIECYCHHOCTBIO. BpIpakaTb yAMBIEHHE M BOCXMILEHHE IOJTYyYEHHBIMU
pesyapTatamu. OOpaiiaTh BHHMMaHHE Ha HX MPOCTOTY (€CIM HE HMEeT MECTO IPOTHUBHOE),
CUMMETpUIO, KpacoTy. [Ipemiarars ciymaTensM MONbITaThCS NPEACTaBUTh, YTO UCIBITHIBAT TOT WIN
WHOMW yYeHBIH, cAeNaBIIni OTKpbITHE. YUTas JEKIHI0, HY>)KHO CTPEMHUTbCS OYAUTh MBICIIb, PACCYKAATh
BCIIyX, BOBJIEKas B 3TOT Impouecc cryaeHToB. Korjga ObiBaeT, BO3MOXKHO, INpeliaraTbh CTyJICHTaM
co00pa3uTh, KAKUM MOXKET OBITh MCKOMBIN pe3ynbraT. OrpoMHOE 3HAYEHHE MMEET KyJbTypa peuu.
CoBepllIeHHO HEIOMYCTUMBI CJIOBA — MApas3uThl, CII0Ba — COPHSAKHU: BOT, 3HAUMT, TaK CKazaTh U T. II.
Henpuemnema cOuBunBasi, HECBSI3HAS PEUb.

3. TexHuka yreHus. B Havase JIeKIUU HY’KHO JaTh KPaTKOE BBEACHUE, aHHOTALIUIO, 0030p JUIs
OpHEHTUPOBKHU. Paccka3ate 0 yeM OyzaeT pedb, 4TO U Kak OyJeT BBIACHEHO WM moiydeHo. MHaue
CTYACHTBl «3a JEPEBBbSIMH HE YBUJAAT Jieca». 3aKOHYMB H3JIOKEHHME, Kakoro- JuOO BOIpoca, 1aTh
pe3toMe, 0003peTh cenaHHoe. B Xone JieKuuu Hy»HO YyKa3blBaTh, YTO U B KaKOM BHJIE CTYACHTY
HY>KHO OyJleT IOMHUTh Hau3yCTh, U B OCOOEHHOCTH, 4YTO HE HaJ0 CTPEMMTHCS 3alOMHUTH. HyxHO
MIPEOCTeperaTh CTYJCHTOB OT «3YOpPEXKH», B YACTHOCTU JI€MOHCTPATUBHO CIHCHIBATh (WM JIENaTh
BUJ, YTO CIIUCHIBAETE) ¢ OyMaXKH Ha JOCKY T€ (POpMyJIbl MM YHCIIOBBIC 3HAYCHHS, KOTOpHIE HE
CJIEZyeT 3alOMHHATh. UnTas JIEKINIO, HY)KHO BCE BpeMs 3a00TUTCS, YTOOBI BaC TIOHUMAJTH.

['oBopuUTh TpOMKO, BHSTHO, pa30OpUMBO, MUCATh KPYMHO, aKKypaTHO M 4eTko. CieauTh 3a
TEMIIOM YTeHMs. TeMIl JoJKeH OBbITh 10CTaTOYHO YMEPEHHBIM JJI TOTrO, YTOOBI CTYAEHTHI yCIEBaIN
CIIEIUTh 33 XOAOM PAacCCyXKICHHMH M 3allUChIBaTh OCHOBHOE, U BMECTE, C TE€M IOCTATOYHO KUBBIM,
YTOObI HE BOLIAPUIIACH CKYyKa.

4. CooTHolIeHHE JEKIMNA ¢ yueOHUKOM. B nekiuu u yueOHHKe paccMaTpUBAIOTCS OJHHU U TE
K€ BOIIPOCHI, HO B PA3HBIX PAKypcax U pa3iIU4YHbIMU BBIPA3UTEIBHBIMU CpEACTBaMU. B omimuue or
yueOHMKa B JICKIIMM HCIOJB3YIOTCS KECThl, MUMHKA, OOJblIas cBOOOJa M BBIPA3UTEILHOCTh PEUH,
JeMOHCTpaui. B HM3BECTHOM CMBICIIE MOXKHO CKa3aTh, YTO JICKIUS W y4eOHHMK HE AyOIHpYIOT, a
JOTIOJIHAIOT IPYT Ipyra.

Meroanueckue peKOMEHAAIMH K IPOBEICHUS IPAKTUYECKUX 3aHATUI

OueHb BaXHO JOOUTBCSA TOro, 4YTOOBI C C€aMOro Hayajla CJIOXWINCh IPaBUIIbHBIC
B3aMMOOTHOIIEHHA €O CTyaeHTaMu. CO CTOpOHBI IpENoAaBaTelNs XapaKTep B3aWMMOOTHOIICHUMN
oTpeJieNIAeTcs CIoBaMM: 100poxkenarenabHas TpeOoBaTeabHOCTb. CO CTOPOHBI CTYJIEHTOB XKeJlaTebHO,
YTOObI OHM OTHOCWJIMCH K HaM C JIOBEpHEM M MCKpPEHHE, He MBITAINCh HAac oOMaHbIBaTh. [l 3TOrO
HY>KHO HCKJIIOYUTh U3 0OMXOZa BCE TO, YTO MOXKET TOJKHYTh CTyAeHTa Ha oOmaH. Hamo sicHo
IIOHUMATh, YTO JAJIEKO HE KaXKIbIi CTYIEHT B COCTOSIHUU PELIUTh BCE IIECTh 3a7a4, KOTOPHIE MBI EMY
naeMm Ha Hexpemto. IlosTomy, He HanO MOPHULATH CTYACHTA 3a TO, YTO OH HE BBIIOJHWI BCE 3aIaHMs.
CrniokoitHO (uKcHpyiiTe HOMEpa HEBBIIOJHEHHBIX 33Jad M HE MPOpabOTKy TEOpUHM U HHUKAK HE
IIPOSABIIINTE CBOE HEYIOBOJBCTBUE. boblIe TOTO, €CIIM  BHIHO, YTO CTYJCHT CTapaercs, a y HETroO He
MOJIy4YaeTcsl, OH peIlni, CKaXxeM, 2-3 3aJjauu U3 WEeCTH, OXBAIUTE, OA00APUTE €To.

Ecnu ecTb OCHOBaHMSI CUMTATh, YTO CTYAEHT paboTaeT HEAOCTaTOYHO, cKaxure emy: «Hamo
cTapaTbcs pelarh O0blie 3a/1a4, HHaYe Bbl HE BOMJIETE B HOPMAJIBHYIO KOJICIO»

OcHOBHast M OuYeHb TpyJaHas 3amaya — JOOUTHCSA TOTO, YTOOBI CTYIEHT pPEryJsipHO H
MHTEHCUBHO paloTan Hajx Teopueil u 3agayamMu. CTyneHTBl JOJDKHBI ObITh NPUYYEHBI K ITOMY C



MEPBOTO JIHS, YTOOBI 3TO Ka3aJlOCh UM €CTECTBEHHBIM, caMO co0o0il pasymerommmcs. g pernenus
9TOM 3aJ1a4M UMEETCS 1ieJ1asi CUCTEMA ITPUEMOB.

OavH M3 mpuUeMoOB — 3TO MpoLEAypa Oompoca. ITO HE MPOCTO ONPOC, 3TO — LEPEMOHHUAI, B
KOTOpPOM y4YacCTBYET Bcs Ipymnmna. B 3Tom coub, B 3TOM MCUXOJI0rHYEcKas o10CHOBa omnpoca. To, uTo
BbI Y3HaeTe, KTO UTO C/eJall UM HE ClIeNall, B KAKOM COCTOSIHUM HaXOAMUTCA IpyIIa, - 3TO He TJIaBHOE,
3TO — MOOOYHBIN pe3ynbTaT LEepEeMOHMH Ompoca. ['JaBHOE B TOM, 4YTO CTYAEHT OKa3bIBaeTcs
MOCTABIIEHHBIM B TaKHE ICHXOJIOTMYECKHE OOCTOSATENbCTBA, UYTO €My NPUXOAUTCS padoTatb. MbI
HACTanBaeM Ha TOM, YTO JOJIKEH OBITh LIEPEMOHHUAN OMPOCa, B KOTOPOM yUaCTBYIOT BCE CTYACHTHI, BCE
C MHTEPECOM CIYIMIAIOT, KTO 4YTO CKaxeT. M HUKAaKUX MPH 3TOM 3a7]a4, HUKAKUX BOIMPOCOB IS
00yMBIBaHUSI HE JOJDKHO ObITh. Ha mocienyromux 3aHsITHSIX 00s3aTeNIbHO MOMHTEPECYUTeCh, KakK
oOcTouT neno ¢ goiaramu. Eciu CTyA€HT TOBOPHT, 4YTO JOIT JIMKBHUIMPOBAH, 3a4ePKHUBACTCS
COOTBETCTBYIOIlIas IIOMETKAa B TeTpaau. Eciu CTyIeHT 3asBiseT, 4YTO JOJI IOKAa OCTaeTcs, Ha
CJIETYIOIIEM CEMUHApEe CHOBA CIIPOCUTE, KaK OOCTOUT JIEJIO C JOJIraMH, U TaK MOCTYyMalTe A0 TeX Mop,
MOKa J0JT He OyAeT TUKBUIUPOBAH.

OT/IUYHBIM CPEJCTBOM CTHUMYJIHPOBAHUS PETYISIPHOM CaMOCTOSITENIbHOM paboThl CTyAeHTa
SIBJIIETCS BBI3OB CTYJICHTOB K JIOCKE I10 XpeOuto. BrI3biBast K 1OCKE JIJIsl pellieHusl OJHOW TPOMO3IKOM
3ala4yll HECKOJIbKUX CTYICHTOB (KaXIbli W3 HHUX BBINOJHSIET OJUH KaKOW-TO JTam pelieHus),
MPENOoIABaTENI0 YAACTCS Ha KaXI0M 3aHATUU ONpOcuTh y Jocku 10 — 12 cryaenToB. CrnenoBaTenbHO,
HE3aBHCHMO OT TOTO, OBLI JIM CTYJICHT Y IOCKH Ha OJHOM, JBYX, TPEX U T. JI. IPEABITYIINX 3aHATHIX, Y
Hero Bcerza cyiectByer paBHas 0,4 — 0,5 BEepOATHOCTb TOTO, UTO €My IPHUJETCS OTBEYATh Y JOCKH.
Wrak, y Bcex CTyAEHTOB JOJKEH MMETbCS aOCOJIOTHO paBHBIM IIAHC HA KaXKIOM 3aHSATHH OBIThH
BBI3BAaHHBIM K J0CKe. M e TMHCTBEHHBIN c0c00 3TOr0 JOOUTHCS — KepeObeBKa.

CocraBnsas TaH 3aHATHS, HaMedaiTe, Kakue 3amadu Oyay paszouparh ( 3Ta 4acTh IUTaHA
YTOYHSIETCSI Ha 3aHATUU C YYETOM pe3yJlbTaTOB OMNpoca — 3aJadyd, ¢ KOTOPHIMH HE CIIpaBHJIACh
3aMeTHas 4acTh CTYACHTOB, 00s3aTeIbHO pa30MpalOTCs HAa JOCKE) M Kakue BOMPOCHI MO TEOPHUH
3a/1aBaTh.

WNHorna npuHIun «o4epeIHOMY CTYJEHTY — OYEPEIHON BOMIPOCY» MPUXOIUTHCA HAPYIIATh. JTO
ObIBaeT, €CIINU:

a) CTYJIEHT, Ha KOTOPOIr'O BBIMAJ XPEOWM HATH K JOCKE, HE CHpaBWJICS JOMa C 3aJadei,
CTOAIIEH B O4YepeHOM IYHKTE IUIaHa. B 3TOM cilydyae CTyJIeHT pacckas3blBaeT pelIeHHE MEepBOW U3
MPEeyCMOTPEHHBIX IUIAHOM MOCIEAYIOIUX 3aJad, KOTOPYIO OH, MO €ro 3asBJICHUI0, PEUId JloMa.
Ecnu ke Takux 3ajay HeT, CTYJIEHTY MpeuiaraeTcsi o4epeHON TEOpPEeTHUYECKUN BOMPOC U3 CIIUCKA.
3amaun W3 MPOMYIIEHHBIX TaKUM 00pa3oM MYyHKTOB IUIaHA PEHIaloT IMOCIEAYIoIIUe CTYICHTHI, Ha
KOTOPBIX BBIMAIAET KPeOUii;

0) B oueperHOM IyHKTE IJIaHa 3HAYUTHCS TEOPETHUECKUI BOMPOC, a CTYIEHT IPH OMpoce
3asiBWJI O HETOTOBHOCTH IO TEOpUHM. TakoMy CTYAEHTY NpEIaracrcsi TEOPETUUYECKUH BOMIPOC Ha
npeasaynmid Matepuai. [lone3Ho u s Hero, u Ui OCTANIBHBIX, H0O0 «ITOBTOPEHUE — MATh YUCHHS.

[TpakTudyeckn xepeObeBKa OCYIIECTBIISICTCS CIEIYIOMUM o0pa3oM. B memouke HMETCs
OOYOHKH OT JIOTO (WJIH JII0Oble (PUIIKK) C HOMEPAMHU I10 YHCITy CTYACHTOB B rpymme. IlepBoriii 6040HOK
BBIHUMAET M3 MeIloYka KTo-Tu00 u3 cTylaeHToB. K mocke BBIXOAMT TOT, KTO CTOUT B CIIMCKE IOJ]
BBITALLIEHHBIM HOMEPOM. B nanbHeiiem, npexe 4eM cecTb Ha MECTO MOCJIe OTBETa Y JOCKH, CTYACHT
BBIHMMAET CIEAYIOUMii O004OHOK W T.A. TakuM 00pa3oMm, OJHU CTYIEHTHl «BBI3BIBAIOT» K JIOCKE
JIPYTHX.

BrI3BaHHEBIN K JOCKE PACCKA3bIBACT O PEIICHUH 3aa4u IPU y49aCTUH, P aKTUBHOM BHUMAHHUH
BCEX OCTAJIbHBIX CTYJEHTOB. Bce Bpems HaJlo MOAJEpKUBATh UX B TAKOM COCTOSIHMM. C 3TOH LIEIIBbIO
BpeMs OT BPEMEHH MOKHO cKka3arh: «Cron! Oroiiure B CTOPOHY!» U 3aTeM, 00pamasch K ay IUTOPUU:



«Hy, xax? IlpaBuibHO OH 3TO caenan?» uin «Barie oTHOIIEHHE K HAMCaHHOMY (MJIM CKa3aHHOMY)?»
3areM, s MO MPOXOLy MEXKIY CTOJIaMU U yKa3bIBas 110 OYEPEN Ha CTYACHTOB, CIIpalIuBaTh: «BHl.. .,
BbI?». OHu otrBeuaroT: «Cornacen», «He cormacen» wnm «He 3Hato». B mocnennem ciyudae Hazno
ropoputh: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce naymaror. 3aTeM MOXHO
o0paTuTbcs K KOMYy—JIHOO M3 «HECOrJacHbIX» U chpocuTh: «[louemy Bbl He cormacHbl?». Crenyer
orBeT: «I[loromy-To M moromy-To... TaM-TO ommOKa...» U T.A. Tak MOXXKHO HPOXOIUTH MO PsAaM,
oTpalInBasi CTYJAEHTOB HECKOJIBKO pa3 3a CeMHUHAp. DTO JesaeTcsi ObICTPO U MOOMIH3YIOIE JeHCTBYET
Ha ayauTopuio. Bece Bpems CTy/IeHThI BOBJIEKAIOTCS B COBMECTHYIO padoTy. Takum oOpa3om, CTYIEHT
BCerja JOJDKEH OBITh TOTOB K TOMY, YTO CIIPOCAT €r0 MHEHHE O TOM, YTO YTBEpPKIACT WIJIM MULIET
CTYACHT, BBI3BaHHBIM K jJocke. Hamo moOuBaThbes TOro, YTOOBI KaXbli CTYJIEHT B TEYCHHE BCETrO
CEMHHapa aKTUBHO AyMaj, HE OTCYTCTBOBAJ MBICIIEHHO, CIEAMJ 3a TEM, YTO JAEJIAeT WU T'OBOPUT
OTBEYAIOUIUH Y TOCKHU.

[Topsinok npoBeneHns ceMUHApa

1. Omnpoc CTyOeHTOB O peHleHMH 3a7ad, TOTOBHOCTH [0 TEOpPUHM M TPUCYTCTBUM Ha
MpeuecTBYOIEeH JIeKIMKu. B xoe onpoca Hy>KHO BBISICHUTH, KaK OOCTOUT AEJO C JOJITaMH.

2. Koucynpramus. IIpenonaBatens uHTEpecyeTcs: «Y KOro €cTh BOMPOCH MO TEOPUU H
3agadam?» Bompockl 10KHBI OBITH KOHKPETHBIMHU U OTHOCSIIIUMUCS K MaTepualty JaHHoi Henenu. He
JIOMyCKaTh, YTOOBI TOCPEICTBOM BOIIPOCOB CTYJICHTHI «TSHYJIH BPEMSD».

3. BBI30B K J0cKe 10 Kpeduro, pa3dop 3a7ad U BOMPOCOB HA COOOPA3UTEIBHOCTh NP YYACTHH
Y aKTUBHOM BHUMAaHMHU BCeX CTYNEHTOB (cM. pazzaen 3). [Ipu oObscHEHMM Ha JOCKE PELICHHUs 3ajad
CTYJEHTaM pa3pellaeTcsl MoJib30BaTbCsl UX JOMAIIHEH TeTpajpto. [ 35KOHOMHHM BpEMEHHU YCIIOBHE
3aJ1a4yM 3aUMTHIBAET CaM IPETNo1aBaTeb.

Kpome BbI30Ba K J0CKe MO KpeOwio (KOTOpBIM JOHKEH OBITh MPeoOsIagarolinuM), CIeayeT
BpeMsl OT BPEMEHH BBI3bIBAaTh K JOCKE T€X CTYJIEHTOB, KOTOpHIE MO BOJE Cly4as aBHO HE ObUIM Y
nocku. Ecnu mpenctaBUThCS K TOMY IOBOJ, MOXXHO NpUIJIAlIaTh HA pa3dop KakoH-mubo 3amauu
HKEJIAIOLIUX.

Ilocre Toro kak INoOKa3aHO Ha JIOCKE PEIICHHE 3aJaud, HY)KHO INOMHTEPECOBATHCA: «A KTO
caenan unaue?». Bee mpennaraembie BapuaHThl peILICHUs JOHKHBI OBITH pa300paHbl, COMOCTaBICHBI U
OlLlIeHEHBI. Paccka3 o JpyroM BapuaHTe pELICHUs 3aCUUTHIBAETCS CTY/IEHTY KaK BBI3OB K JIOCKE, U €CIlIU
BIIOCJIEJICTBUU HA 3TOTO CTYJEHTA MaJaeT *KpeOuil, OH 0CBOOOXKAAETCS OT BbIXOJA K JIOCKE Ha JAaHHOM
3aHSTHH.

3amaun pa3OuparoTcsi Ha JOCKe He Bcerjga 10 KoHua. MHorjga mocie Toro, Kak HaMe4eH
MPUHIIMIT pelieHusi, s ropopro: «Temepb Bc€ sicHO, He OyneM TepsATh BPEMEHM Ha TPOCTYIO
apupMeTHKy win anredpy u T.1. JloBeanuTe 3a1ady 10 KOHIIA CAaMOCTOSITEIbHOM.

4. ITone3Ho MPaKTUKOBATh BPeMsi OT BpEMEHU MUHH KOHTPOJIbHBIE: MUHYT 32 15 10 OKOHUaHUs
CEMHHapa CTYJIEHTaM IpPEeAJaraeTcs pPELIUTh HECIOXKHYH 3ajady (CTyAE€HTaM, CHISALIUM PpSIOM,
HY’KHO J1aBaTh HEOJIMHAKOBBIE 3a/1a4M).

5. B xoHIIe 3aHATHSA (MU TOCJIE ONPOCa) CTYACHTHI 3alMChIBalOT HOMEpA 3a/1ay, KOTOPbIE OHU
JNOJDKHBI PEIINTh K CleAylolleMy pa3y. 3ajJaHue M0 TEOpHUM HE JaeTcsi, — pa3 HaBceraa
YCTaHABIMBAETCS, YTO CTYAEHTHl OOS3aHbI MOJATOTOBUTH K OYEPETHOMY 3aHITHIO TEOPETHYECKHI
MaTepuai, NpeayCMOTPEHHBIN KaJeHAapHbIM IIAHOM Ha TaHHYIO HEeJleIo.

MeTtoauueckue peKOMEeHIalluu K TPOBEICHHS TaO0OPATOPHBIX 3aHITHIA

Llenbto 3aHATHH SBISETCS 3aKpelsIeHHE M YIiyOJieHHEe TEOpPETUYECKUX 3HAHUM CTYJIEHTOB,
MOJTYYCHHBIX TPU U3YYCHUH TEOPETUUECKOr0 Kypca; Ipy 3TOM OyIyT PELICHBI CIeIyIOIue 3a1a41:

- TPUBUTH CTyJEHTAM HayaJbHbIE HABBIKM 10 OpPraHM3allMM M  MPOBEJICHHIO
9KCIIEPUMEHTAIIbHBIX UCCIEA0BAHUM;



- O3HAKOMUTH CTYACHTOB C YCTpOﬁCTBOM U TPUHIUIIOM ,Z[GI>'ICTBI/I}I OCHOBHBbIX (I)I/IBI/I‘-IGCKI/IX
puOOpoB;

- 3aKpenuTh 3HAHHUA B O0ONACTH aHaM3a M OOpPabOTKM IMONYYCHHBIX JKCIEPUMEHTAIBHBIX
Pe3yIbTATOB.

UToOb! OBITH aTTECTOBAHHBIM M0 (PU3NYECKOMY MPAKTUKYMY CTYJIEHT JOJKEH BBIIIOJIHUTH BCE
nabopaTopHbIe pabOThI, TPEAYCMOTPEHHBIC YIEOHBIM TUTAHOM TEKYIIIETO CEMECTpa.

Ha mepBom 3aHsiTHM mpenojaBaTeNlb 3HAKOMHUT CTYJIEHTOB C 3aJjauaMd MNpPaKTHKyMa U €ro
CoJiep>KaHueM; C MOPSAKOM MOATOTOBKH, BBIMIOJHEHHS U 3aIUTHI J1a0OpaTOPHBIX padoT; ¢ rpadukoM
BBITIONTHEHUST pPalOT, C TpaBWIaMU TEXHUKH Oe3omacHocTH mpu paboTe B Jaboparopuu; ¢
TpeOOBaHUSAMHU, MIPEIBIBIIEMbIMU K CTYJICHTAM IPHU BBINOJHEHUH (pru3nyeckoro npakrukyma. Ha Bcex
NOCICAYIOIUX 3aHATHUAX IMPCIoAaBarCiib IMPOBOAUT B HAa4daJ€ 3aHATUA OOINYCK CTYACHTOB K
BBITIOJTHECHU IO na60paT0prlx pa60T, npu aO0ImyCKE IpernoAgaBarCiib MNPOBCPACT HAJIUYUC B
CTyJICHUYECKOM  JabopaTopHOM O KypHaie odOopMJIeHHs TeKymeld gabopaTopHOl  paboTHI,
MOATOTOBJICHHOCTh K 3allluTe Hpeaplaylield paboThl,a TakXKe HACKOJIBKO CTYJIEHT MOHHUMAaeT CYThb
BBINOJIHSEMON paboThl U HccieayeMble 3aKkoHOMepHOCTH. [loce nmpoBeeHust n3MEpeHuii CTyAeHTaMu
IpernojaBaTelb BU3UPYET B CTYJEHYECKOM JIa0OpATOPHOM JKypHaje KOPPEKTHOCTh pPE3yJIbTaTOB
MpSAMBIX W3MEpPEeHMH. 3alluTa 3aKiIIouaeTcss B MPOBEPKE pe3yibTaToB pabOThl, JAOCTOBEPHOCTH
pacdeToB, MPaBUIBHOCTU TOCTPOEHUS TrpadukoB, odopMieHHs pabOThl U 3aKIIOYCHHs. Takxke
npeanojgararoTCa NpaBUJIBHBIC W MOJIHBIC OTBCTHI CTYACHTA HA KOHTPOJIBHBIC BOIIPOCHI IIO ,Z[aHHOf/’I
pabote. BeimonuenHas paboTel onieHuBaetcs ot 60 1o 100 6amioB, B 3aBUCHMOCTH OT MPaBUIBHOCTH
PACUCTOB MOJTY4YaCMbIX BEJINYHUH U UX HOFpCHIHOCTeI\/'I, IMMOJIHOTEI IPOBCACHHOT'O aHaJIn3a W IIOHUMAaHUWA
(hUBUIECKUX MPOIECCOB..

He monroroBieHHblE CTYAEHTHl U HE BBINOJHUBIINE JAHHbIE TPEOOBAHMS K BBIMOIHEHUIO
paboThI HE IOy CKAIOTCS.

[Ipomymiennas nabopaTopHasi paboTa JOKHA OBITH BBIIOJIHEHA CTYIACHTOM Ha PE3epPBHOM
3aHSATHUU B KOHIIE CEMECTpa WU Ha 3a4e€THOU HeJene.
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