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AHHOTAIUA

JucuurumHa ~ BXOJUT B €CTECTBEHHOHAayYHBIH MOAYIb U (QOPMHPYET y CTYACHTOB
KOMIIETEHIIMH, OCBOCHUE KOTOPHIX TPeOyeT COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U
HAYYHOTO MBIIUICHHS. B paMkax gaHHOW TUCHMIUIMHBI CTYIEHTHI 3HAKOMSTCS C OCHOBaMHU KBaHTOBOM
(Gu3MKK: TEOpUEH TEMJIOBOrO M3IY4YEHHUS, aTOMHOW M MOJIEKYJISAPHOW CIEKTPACKOIHNH, TEOpHUEH
TBEPJIOrO TeJla, SIBIICHUEM PaJuoaKTUBHOCTU. CTyAEHTHI NOIy4aroT olliee NpeAcTaBiIeHne o GU3nKe
aTOMHOI'O si7ipa M 3JE€MEHTAapHbIX yacTull. Ha mpakTUyecKux 3aHATUAX CTYAEHTbl MpPUOOpETaroT
HaBBbIKM/YMEHUs IPUMEHEHHMsS KBAHTOBBIX IIPEICTABICHUN Uil DELIEHUs HCCIeN0BaTEeIbCKUX U
MH)XEHEpHBIX 3aJady. B paMkax JaHHOM IUCLMIUIMHBI CTYAEHTBl NPHOOPETAIOT HABBIKW/YMEHUS
paboThI CO CIIEKTPACKOIMMUECKUMH U CHEKTparpapuuecKuMu npudopaMu 1 000py10BaHUEM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

3anauy JUCIUIUINHBIL:

* I3y4yeHue CTyAeHTaMH OCHOBHBIX TOHSTHH, ONMpPENENICHH W 3aKOHOB aTOMHOH (DH3UKH H
CIIEKTPOCKOIINHY;

* @OpMHUPOBaHUE y CTYAEHTa CIHOCOOHOCTH IMPUMEHSTHh 3HAHMS, MOJIydyaeMble NIPU H3yYEHUU
Kypca, K pellieHHIO IPaKTUUECKH (PU3NUECKUX 3ajay;

* [lomyueHne OCHOB NpPO(ECCHOHANBHBIX HABBIKOB IPOBEJECHUS HECIOKHBIX (PU3MUECKUX
HKCIEPUMEHTOB B YUEOHBIX (PU3NYECKHX JTAOOPATOPHSIX;

* OOyueHue CTyJCHTOB CaMOCTOSTENILHOW paboTe ¢ y4eOHOH JTUTepaTypoii;* BbIpaboOTaTh y
CTY/ICHTOB THAJIEKTUKO-MaTEPUAIMCTHUECKOE TOHUMAaHKUE MPUPOJIBI, CPOPMHUPOBATH HAYYHBIH METOT
MBIIJIEHHS], BOCOUTATh HHKEHEPHYIO UHTYHIIHIO,

* OCBETHTb MUPOBO33PEHUYECKHE U METOJ0JIOTHUECKUe MpoOiIeMbl PU3UKH, OTPA3UTh OCHOBHBIE
4EepThl COBPEMEHHOHN €CTECTBEHHO - HAyYHOW KapTUHBI MUPa,

* II0Ka3aTh BAXHYIO pOJIb COBPEMEHHON (HU3MKH B pELICHUH TIJIO0ANBHBIX MpodiIeM
YeJI0BEYeCTBA (IHEPreTUYECKOM, SKOJIOTUYECKOH U Jp.);

* IOATOTOBUTH CTY/I€HTOB K N3YUEHHUIO TEOPETHUECKUX U CTIEUATBHBIX KYPCOB (PH3UKH.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[Ipy ocBOEHUM IUCHMIUIMHBI CTYAEHTHl NPUOOPETAIOT OCHOBHBIE CBEICHHS IO aTOMHOM
¢u3MKe, KBAaHTOBOM MEXaHUKE M CIEKTPOCKONHMHU HEOOXOJUMBbIE AJis AaJbHEWBILIEro YCHEHIHOIO
U3Y4YEHUSI KypCOB TEOpeTHYecKOM ¢u3uku. [IIsi yCHemHOro OcCBOEHHUS IUCIHUIUIMHBI CTYAEHTaM
HE00XO/MMO 3HAaTh OCHOBHBIE 3aKOHBI MEXAaHUKHM M MOJIEKYJISPHON (HU3MKH M CTaTUCTUYECKOMN
TEPMOAVHAMUKH, JJIEKTPOMATrHETU3MA U ONTHUKHU.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINIAHUPYEMBIE PE3YJIBTATDBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOJI 1 HAaMMCHOBAHUEC KOMIICTCHIIMH KO)I 1 HAUMCHOBAHUC MHAUKATOpA JOCTHIKCHUA
KOMIICTCHIIMH




VK-1 [3] — CiocobeH oCyIecTBIATh
KPUTHYCCKUH aHaIu3 MPOOIEMHBIX
CHUTYaI[Hii HA OCHOBE CICTEMHOTO
10/IX0/1a, BBIPA0AThIBATH CTPATETHIO
NEUCTBUMN

3-YK-1 [3] — 3HaTh: METOBI CHCTEMHOI'O i KDPUTHYECKOTO
aHaJIN3a; METOAUKH pa3pabOTKU CTpATEruu IEeHCTBUH s
BBISIBJICHUSI U PEILICHUs] TPOOJIEMHOM cUTyaluu

V-VK-1 [3] — YMeTh: npuMeHSITh METO/Ibl CHCTEMHOTO
MOJIX0JIa M KPUTUYECKOTO aHaIM3a MPOOJIEMHBIX CUTYAIIH;
pa3pabaThIBaTh CTPATETUIO IEHCTBUM, IPUHUMATD
KOHKPETHBIE PELICHUS JIJIs €€ pealln3aluu

B-VK-1 [3] — Bnagers: MeTo10JI0THE# CUCTEMHOTO U
KPUTHYECKOI0 aHAJIW3a MPOOJIEMHBIX CUTYallUii; METOIUKAMHU
MIOCTAHOBKH II€JTH, OTIPEICIICHUS CTIOCOO0B €€ TOCTHKEHUS,
pa3pabOTKH CTpaTeTruid IeHCTBUMA

YK-111, 2] — Cnocoben
OCYIIECTBIIATH MOUCK, KPUTHYECKUI
aHAJIN3 M CHHTE3 MH(POPMAIIUH,
PUMEHSATh CHCTEMHBIN TOAX O ISt
pelIeH s TIOCTaBJICHHBIX 3a1a4

YKE-1[1, 2, 3] — Cniocoben
UCIIOJIb30BATh 3HAHUS
eCTeCTBCHHOHayLIHI)IX JAUCIHUIIINH,
MPUMEHSATH METO/IbI
MaTEMaTHYECKOI0 aHaJIN3a U
MOJIETTUPOBAHHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS
B [IOCTaBJIEHHBIX 3a1a4ax

3-YK-1[1, 2] — 3uare: MeToauKH cOOpa U 00pabOTKH
nH(pOpMAIINK; aKTyallbHbIC POCCUHCKHE U 3apyOCIKHBIE
HUCTOYHHMKHU MH(pOopMaIuu B chepe npodeccuoHaTbHON
JEeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VYK-1[1, 2] — YMeThb: IpUMEHATh METOAUKH ITOKCKa, cOOpa
1 00pabOTKU MHPOPMAITUH; OCYHIECTBIIATH KPUTHICCKHIMA
aHaJIU3 ¥ CUHTE3 HH(OpMAIMK, TOJTYYCHHON U3 Pa3HbIX
HUCTOYHUKOB

B-VK-1[1, 2] — Bnagers: MeTo1aMu MOKCKa, cOOpa 1
00pabOTKH, KPUTUIECKOTO aHAIN3a U CHHTE3a HH()OpMAIIHH;
METOJMKON CHCTEMHOTO ITOAX0/Ia JUISl PEIICHHS
MOCTABJICHHBIX 337124

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUILTHH, METOIbI
MaTeMaTHYECKOTO aHAJIN3a U MOJICITUPOBAHHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMUS
V-VKE-1[1, 2, 3] — yMeTh: UCIIOIH30BaTh MAaTEMaTHUECKHUE
METO/IbI B TEXHHYECKHX TMPUIIOKEHUSIX, PACCUUTHIBATh
OCHOBHBIE YUCIIOBBIC XapaKTEPUCTUKHU CITyYaHBIX BEITUYHH,
peniaTh OCHOBHBIC 3a/1a9M MATEMAaTHYECKON CTaTUCTUKH;
peliaTh TUIIOBBIC PACUCTHBIC 3a1aun

B-VKE-1 [1, 2, 3] — Bi1aaeTh: METOJAMH MAaTEMAaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOJIaMH PEIICHHUS 3a/1a4
aHaJIM3a ¥ pacueTa XapaKTePUCTHK (PU3HMUECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMHU 00pabOTKHU IKCIIEPUMEHTATBHBIX
JTAHHBIX, METO/IaMU PaOOThI C IPUKIIATHBIMH TPOTPAMMHBIMU
POAYKTaMH

4. BOCIIMTATEJIbHBINA MMOTEHIIVAJ IUCIATIIVHBI

Hanpasnenus/uenu 3ajgauun BocnuTaHus (koJ)  BocnuraTenbHbI NOTEHIMAT JUCIUTUIMH
BOCIIUTaHUA
WuTennekryanbHOe Co3naHue ycrnoBHid, Vcnonb30BaHne BOCIUTATEIBHOTO
BOCIITUTaHUEC O6CCHC‘II/IBaIOHH/IX, NMoTeHUHala JUCHUIIIIMH T'YMaHUTAPHOTO,
(dbopMHUpOBaHUE KYIbTYPHl  €CTECTBEHHOHAYYHOTO,
ymcTtBeHHoro Tpyaa (B11) | obmenpodeccuonanbHoro u

po(hecCHOHATTEHOTO MOIYJISI JIJIsSt




(bopMHpOBaHUS KYJIbTYPbl YMCTBEHHOT'O
TpyZJa MOCPEICTBOM BOBJICUEHHUS
CTYACHTOB B yueOHBbIE UCCIIEI0BATEIbCKUE
3aJlaHusl, KypcoBbI€ pabOTHI U JIp.

[Ipodeccuonanshoe u
TPYZOBOE BOCIIUTAHUE

5.

Co3nanue yciaoBuid,
00ecreunBaroIInX,
(dhopmupoBaHHEe rI1yO00KOTO
IMOHUMAaHUs COLMAIBHON
posii ipodeccuu,
MMO3UTUBHON U aKTUBHOM
YCTaHOBKH Ha IEHHOCTHU
n30paHHON CHEIMATLHOCTH,
OTBETCTBEHHOT'O
OTHONICHHUS K
npodecCuoHAIbHON
nesTeNbHOCTH, Tpyay (B14)

1. crionp30Banue BOCIIUTATEILHOTO
MOTEHIMAaJa JUCIUTUINH
€CTECTBEHHOHAYYHOTO
o01enpodeCCHOHATBFHOTO MOYJIS JUIS: -
(dbopMUpOBaHUS TO3UTHBHOTO OTHOILICHUS K
npodeccuu nHXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), HOHMUMaHH €€ COLMATbHON
3HAYUMOCTH U POJIH B OOIIECTBE,
CTpEeMJICHUS CJIeJ0BAaTh HOPMaM
npo¢eCCHOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO O0YYEHUs, PEIICHHS
PAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - (POPMHUPOBAHHUS
YCTOMYMBOIO MHTEpPECA K
npodeccHoHaIbHON AEATELHOCTH,
CIIOCOOHOCTH KPUTUYECKH,
CaMOCTOSATENIFHO MBICIIUTh, TIOHUMATh
3HAYMMOCTb MTPOPECCHU TTOCPEICTBOM
OCO3HAHHOTO BHIOOpA TEMATHKH ITPOCKTOB,
BBITTOJIHEHUS IPOEKTOB C TIOCIIEYIOIIEeH
yOJIMYHOM Mpe3eHTalneH pe3yIbTaToB, B
TOM 4HuCJie 000CHOBAaHMEM UX COLMAIbHOMN
Y IPaKTUYECKON 3HAYMMOCTH; -
(dbopMHpOBaHUs HABBIKOB KOMaHIHOM
paboThl, B TOM YHCIIE peaTn3aluu
Pa3NIUYHBIX TPOEKTHBIX poJiei (maep,
UCTIOJHUTEIb, aHAJUTHUK U TIP.)
MIOCPEJICTBOM BBITTOJTHEHHUSI COBMECTHBIX
npoekToB. 2.Mcnonb3oBaHue
BOCIIUTATEILHOTO TIOTEHIIAANA
JUCHUIUTMHBI « DKOHOMHMKA U YIIPaBIICHHUE B
MPOMBITIIJICHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MOJIXO0B K YIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO»,
«HOpunnyeckre oCHOBBI POQecCHHAIBHON
JEeSITETLHOCTH JUTS: - (GOpMHUPOBaHUS
HaBBIKOB CHICTEMHOT'O BU/ICHUS POJIU U
3HaYUMOCTHU BbIOpaHHOU npodeccuu B
COLIMAIbHO-3KOHOMHYECKUX OTHOILIEHHIX
yepe3 KOHTEKCTHOE 00yueHue

CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MaxkcuMaJbHBIN
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHS
KOMIETEeHI[HH

Henean

5 Cemecmp

KA1

|
(00]

3-VK-1,
V-VK-1,
B-VK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

1 OcHOBHBIE TONOXEHUS | 1-8 16/16/0
KBaHTOBOM (PM3HMKH

/\7:“
- -
a7
o
N
o

2 | Crpoenne BemiectBa u | 9-16 | 16/16/0 J13-16 20 KH-16 | 3-VK-1,
(bu3HIecKue oIS (1),x.p- V-VK-1,
15 (15) B-VYK-1,
3-VK-1,
VY-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1

3 AToMHas ®usuka. | 1-16 | 0/0/32 K-8 10 KHN-16 | 3-VK-1,
Ou3NpPaKkTUKYM (100) V-VK-1,
B-VYK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-YKE-1

HUmoeo 3a 5 Cemecmp 32/32/32 50

KoHTpoabHbIe 50 C 3-VK-1,
MeponpusaTuss 3a S V-VK-1,
CemecTtp B-YK-1,
3-VKE-1,
V-VKE-1,
B-YKE-1

* COKpPAIICHHOC HAUMCHOBAHHUEC (bOpMLI KOHTPOJIA
xR CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CCMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3amMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3CJIOB:

Oo6o3nauenue | [lo1HOEe HAMMEHOBAHHE

3 JomarmHee 3amanue




K1

KoHTposb o utoram

K.p

KonTtponbHas pabora

DK3aMeH

KAJIEHIAPHBIN IUIAH

Tembl 3ansaTuii / Conepxxanue

Jlek., | IIp./cem., | JIao.,
yac. yac. yac.

5 Cemecmp

32 32 32

OCHOBHBbIE MOJI0OKEHUS] KBAHTOBOW (GU3NKH

16 16 0

Snepnasi MmogeJib aToMa

Meroasl ucciaen0BaHus BHYTPEHHETO CTPOEHUS BEILIECTBA.
Ceuenue paccestausi. OTBITHI IO PACCESTHUIO aTb(ha-4acTHIl.
®opmyna Pesepdopaa. SAnepuas moaens atoma. [loctynaTsl
bopa. OnbiT @panka u ['epua.

Bcero ayuTopHBIX 4acoB

2 [ 2 [0

Ownnaity

0 0 0

JKCIepUMEHTAJIbHbIE 000CHOBAHUS KOPIYCKYJISIPHO-
BOJIHOBOI0 1yaau3Ma. ®OoTOHBI

Topmo3HOE peHTreHOBCKOE u3inyyeHne. KopoTkoBonHoBas
rpaHHIla TOPMO3HOTO PEHTT€HOBCKOT0 U3TyUEHHUS.
doroanexkrpuaeckuii 3 dext. Onbitel CTosmeToa. ONBITH
MuukeHa. YpaBHeHue A. DUHILITEWHA 1J1s1 BHEIIHETO
doroaddexra. Kpacnas rpanuna porordpdekra. OnsiT bore.
®otonbl. KopnyckynsipHo-BoaHOBOM nyanu3M. COOTHOILIEHHE
MEX]Ty BOJIHOBOM M KOPITyCKYJISIpHOW KapTuHamu. Dddexr
Komnrona.

I'unoresa Jlyn ne bpoiins. Onbitel [[3Buccona u J>xepmepa.
Judpaxius snexkTpoHoB. OnbiTel ToMiicona u TapKoBCKOro.
CootHouleHne HeonpeaeneHHocTel [ eiizendepra
CooTHo1IeHNE MEX/ly BOJTHOBOW U KOPITYCKYJISIPHON
KapTuHamMu. HempuMEHMMOCTb OHATHUS TPAEKTOPUH K
Mukpouactuiam. [IpoxoxxiaeHue yacTuilbl 4epes IIeb.
Onenka pa3mMepoB 1 MUHUMAJILHOM SHEPTUU BOJIOPOAHOIO
aToMa.

Bcero ayuTopHbIX 4acoB

2 |2 [0

Onnaiiy

0 0 0

DJIeMeHThl KBAHTOBOH MeXaHMKHU. [[MCKpeTHOCTH
aTOMHBIX cocTosiHUi. BoitHoBas Mexanuka llIpexunrepa u
KBAHTOBaHHE

N3mepenns B KkBaHTOBOW MexaHuKe. YpaBHenue llIpenunrepa.
®duznyeckuil cMbICI U cBoMcTBa Ncu-QyHkun. KBantoBanue
sHepruu. CBoOOIHOE ABMKEHHE YacTHll. YacTuia B
OJIHOMEPHOI 0ECKOHEUHO IITyOOKOH MPsIMOYTOJIbHOM
MIOTEHLIMAIbHOMU siMe. Pe3ynbpTaThl KBAHTOBOM MEXaHUKHU AJIs
rapMOHHYECKOTro ocuuiuisiTopa. Ilepruoanuecknii moreHuunan.
[TpoxoxaeHne 4acTUIIBl CKBO3b TOTCHIIMAIBHBINA Oapbep.
TynuenbHbIN 3 PeKT.

Bcero ay1uTopHbIX 4acoB

2 IE [0

Onnaity

0 0 0

KBanTtoBanue momeHT nmnyJabca. CoOCTBeHHBII
MEXaHMYEeCKHIl MOMEHT 3J1eKTPOHA. Pe3yibTaThl
KBAHTOBOH MEXaHUKH AJI aTOMa BOAOPOAA

KBanroBanue opbutanpsHoro MmomeHTa umiyinbca. Criua. CriuH
anekTpoHa. Cli0)keHre MOMEHTOB UMITyJbca. KBaHTOBBIE
4HCJIa 3JIEKTPOHA B aTOMeE. BBIpoXkIeHnEe COCTOSTHUM.
KpatHocTb BbipoxkeHuss. CuMBouIbl cocTossHUM. Cxema

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ownnaitg
0 0 0




YPOBHEH.

Cnun-opOuTaIbHOE B3auMoIecTBUE. TOHKas CTPYKTypa
CIEKTPAJIBHBIX JIMHUN. CXeMa ypOBHEHN U NIEPEXOA0B C YUETOM
CHMH-OPOUTAIBHOTO B3aUMOJCHCTBHUSI.

5 ATOMHBIE CHCTEMbI CO MHOTHMH 3JIeKTpoHaMH. CriekTpbl | Beero aynMTopHbIX 4acoB
1IeJI0YHBIX METAJLIOB 2 [ 2 [0
Pacnipenienenue 31eKTpOHOB 110 3HEPTETUYECKUM YPOBHSIM B Omnnaiin
arome. [Ipunmun [Maynu. CioxeHnrne MOMEHTOB UMITYJIbCA. 0 0 0
PesynbpTupyromuii MEXaHUYECKUH MOMEHT
MHOT03JIeKTpoHHOT0 aroma. Csizu LS u JJ. CumBOIBI TEPMOB.

O060s10uKkH ¥ TOAOO0IOUKH. DIEKTPOHHAS KOH(DUTYpAITUsSI
atoma. [lepuoanueckas cucrema snemenTon J[.1.
MenneneeBa. PunOeproBckue momnpaBKy METOYHBIX
MeTaju10B. TOHKasl CTPYKTypa CHEKTPaIbHbBIX JIUHUH.
MynpTuniernocts. CnMH-OpOUTaIbHOE B3aUMOJICHCTBUE.
Cxema ypoBHEH M I1€PEX0JI0B B HATPHH.

6 duznyeckas NPUPOAA XUMHUUYECKOH cBs3H. /IByxaToMHasn Bcero aynutopHbIX yacoB
MOJIeKyJ1a 2 |2 [0
Cxema 3HepreTu4eckux ypoBHEH JIByXaTOMHON MOJIEKYJIbI B Omnnaiin
aanabaTHIeCKOM MPUOIKCHHH. 0 0 0
Mounekyna Bogopoaa. CB3u MEXIy 0JIHOBAJIEHTHBIMU
aromamu.Metannnyeckas CBSI3b.

MoJieKysipHble CIEKTPbI U3JIyYEHUS U MOTJIOIIEHUSI.

7 MarHuTHbIif MOMEHT aTOMa Bcero aynuropHbIX yacoB
OpOuTanbHble U CIMHOBbIE MATHUTHBIE MOMEHTBI. Marueton | 2 ‘ 2 ‘ 0
bopa. Muoxutens Jlanae. AToM B MarHUTHOM 1oJie. DPdext | Onnaitn
3eemMana. DIIEKTPOHHBIN TapaMarHMTHBIN PE3OHAHC. 0 |0 |0

8 KBanToBasi npupoaa usiyyeHus Bcero aynutopHbIX yacoB
CrnonTanHoe ¥ BBIHYKIeHHOE n3nydeHue. KoadduinenTts 2 | 2 | 0
OnnmreitHa. upuna cnektpanbHbix TMHUNA. [TpaBuiio otoopa | Ontaiin
Ul pallallioOHHbIX NepexoaoB. CrieKTpanbHble cepuu aToMa | 0 0
BoiopoJa. OCHOBHBIE CLIEKTPAJIbHBIE CEPUU LLETOUYHbBIX
MeTaiIoB. CxeMa paJualOHHBIX [IEPEXOI0B B HATPUH.

TennmoBoe n3nyuyenue. McnyckarenbHas U MOTJIOMIATEIbHAS
criocobHocTH Ten. 3akoH Kupxrogda. AdcontoTHO uepHOe
teno. BeBox ¢popmynel [Inanka no Ditamreiliny. Crosiune
BOJIHBI B IPOCTPAHCTBE Tpex u3mepeHuil. 3akoH Credana-
bonbimana. 3akon Buna. @opmyna Penes-/xunca.
Cratuctuueckoe cpeHee SHEPrun TapMOHUYECKOTO
OCHMIJIIATOPA (KIaCCHYECKOE U KBAHTOBOE BBIPAKEHUE).

9-16 Crpoenne BenecTBa M pu3HYECKHE MOJISI 16 16 0

9 Jlazepnbl Bcero ayiMTOpHbBIX 4acoB
[Tpuniun padotsl. UuBepcHas 3aceneHHOCTh. OTpunarenbHas | 2 ’ 2 ’ 0
temreparypa. [lonoxurtenpHas oOpaTHas CBS3b. Ownnaitg
Kosddunuenr ycunenus. 0 ] 0 ] 0

10 OcHoBBI (pM3MKH TBEPAOTOo Tesia. DOHOHBbI Bcero ayuTopHbIX 4acoB
CnexTp konebaHuil kpucraumdeckon pemeTku. Teopus 2 ’ 2 ’ 0
Hebas. ®ononsl. Pacnipenenenne boze-DitHmTeiiHa. Ounaitg
TermnoeMKOCTh KpUCTAILIOB 0 |0 |0

11 OcHOBBI (PU3MKH TBEPAOIo Tesla. JHEPreTHYecKne 30Hbl Bcero aynutopHbIX yacoB
3J1eKTPOHOB B KPHCTAJLIIAX 2 |2 [0
KBanTOBast TeOpHsi CBOOOIHBIX 3JIEKTPOHOB B METAJLJIE. Omnnaiin




[InoTHOCTB DHEpPreTUUECKUX COCTOsIHUM. Pacipenenenue
®epmu-/upaka.

Merasibl, nonynpoBogHUKH. COOCTBEHHBIEC U TPUMECHBIE
IIOJIYIIPOBOIHUKH. DJIEKTPOHHAS U ABIPOYHAs IPOBOAUMOCTH.
CaepxmnpoBoaumocTs. Pabota Beixona. TepmosnekTpoHHast
smuccusi. KoHTakTHas pa3HOCTb NOTEHLUAJIOB.
TepMOaJIEKTpUUYECKUE SIBIECHUS.

12 JyieMeHThbI (PU3MKH ATOMHOIO Apa Bcero aynutopHsIx 4acoB
CocraB aTOMHOTIO A1pa. ATOMHBII HOMEP U MAaCCOBOE YUCIIO. | 2 |2 |0
N3otomnbl. Pazmepsl aToMHOTO siipa. Macca u sHeprus cBsi3u. | OHiaiiH
Hedext maccel. OOosioueyHas ¥ KanellbHass MOJICTH siipa. 0 0 0
PanuoakTuBHOCTE. Bubl paqnoakTUBHBIX MpoIeccoB: Ambda-
pacnaj, Oera-pacnaja, raMMa-pacnaj. 3akoH paJOaKTUBHOIO
pacnana. [enenue saep. Cunres auep. U3mepenust uznydeHui
- TO3UMETPHUSI.

13 OcHOBBI (PM3MKH 3JIEeMEHTAPHBIX YACTHI] Bcero aynutopHbIX yacoB
MeTob1 perucTpanuu 3MeMeHTapHbIx yactuil. Kamepa 2 | 2 | 0
Bunscona. @ororpadudeckuii meroa. MoHu3amonHas Owunaiin
kamepa. Cuerunk I elirepa-Mriomiepa. CUUHTUIUISIIMOHHBIE 0 0 0
CUETUYHKHU.

Bubl B3auMoIeHCTBUS U KJIACChI 3JIEMEHTAPHBIX YaCTHII.
YacTuupl 1 aHTUYACTHULBL.

AIUTUBHBIE 3aKOHBI COXPAHEHUS: DIIEKTPUUECKHM 3aps/,
bapuonnoe uncno, JlentoHHOE U MIOOHHOE yuciaa, YacThipl U
aHTHYacTUIbL, [ unep3apsi (CTpaHHOCTB).

Tpu noxosieHus JIENTOHOB U KBAPKOB.

Teopus Benukoro o0beqHEHHUS.

14 -16 | KonnenryajibHble BONPOCHl KBAHTOBBIX KOMIILIOTEPOB H Bcero aynutopHbIX yacoB
KBAaHTOBOH Kpunrorpaguu 6 | 6 | 0
N3mepenne B kBaHTOBOM MexaHuKe. KBaHTOBBIE KOppensauun. | Ouiaiin
HepasenctBo benna u ¢pusnyeckas peanbHOCTb. KBaHTOBbIE 0 0 0
OouThl OU3nUeckas peanusaius KyOuToB.

1-16 AToMHas Puzuka. PU3NPAKTHKYM 0 0 32

1-16 JlabopaTopHblil QU3NPAKTHKYM Bcero ayautopHbIx yacoB

Brimonnenue nabopaTopHbIx pabot no Kypcey. TermioBoe
u3nyyenue. McenyckartenbHas U orjiouiaTeabHas CliocOOHOCTH
ten. 3akoH Kupxroga. AGconoTHO yepHOe Teno. 3aKoH
Credana-bonbimana. 3akon Buna. Ctosiune BOJIHBI B
MPOCTPAHCTBE TPEX U3MepeHui. Yncao HopManbHBIX
cocTosiHui B uHTEepBasie . Popmyna Penes-JxuHca.
Cratuctudeckoe cpeHee SJHEPTUU TapMOHUUYECKOTO
OCHMIUIATOPA (KJIACCHUECKOEe ¥ KBAHTOBOE BBIPAXKEHHUE).
®opmyina [lnanka. [TocrosiHHas [lnanka.

0 I | 32
Ounaiin
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lonHoe HanMeHOBaHHE
9K ONEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail
11 ITomHOTEKCTOBBIC JICKITUH
BM Buneo-marepuansl




AM

Aynno-marepuansl

I1p3 IIpesenTannn

T TecTbl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henemn

Tembl 3ansaTnii / Conep:kanue

5 Cemecmp

1-16

Pu3NpaKTHKYM

Pa6ota 3. D¢ dexr Komnrona.

Pabora 9. Macc-cnekTpomerp.

Pa6ota 10. OnsiT Pe3epdopna.

Pa6ora 11. Onpenenenre HEPTUH - YACTHII.

Pa6ota 12. JIudpakius 31eKTPOHOB.

PaGora 14. M3yueHue XxapakTepUCTUICCKOTO PEHTTEHOBCKOTO CIIEKTPa MEJIH.
PaGora 15. DnekTpoHHBIN TapaMarHUTHBIN pe30HaHC.
Pa6ora 16. Dddext Meccbayapa.

Pa6ora 17. 3akon Mo3nu.

Pabora 18. VMccnenoBanue TpEKOB HOHU3UPYIONUX YACTHII.

TEMbI CEMMHAPOB

Henean

Tembl 3ansaTnii / Conep:kanue

5 Cemecmp

1

TemoBoe ndiyuyenue
TennoBoe u3iryyeHue.

DoToHbI
®oronsl. Ipdext Komnrona, TopM03HOE pEHTTE€HOBCKOE M3IIY4YEHHUE.

SnepHasi MmogeJsib aToMa
SnepHast MoJienb aTOMa

BosHoBBIE CBOHICTBA MUKPOYACTHIL
BonHoBbIe cBolicTBa MukpouacTuil. Jle-OpoiaeBckas JJIMHA BOJHBI.

DJIeMeHThl KBAHTOBOH MEeXaHUKH.
DNeMeHThl KBaHTOBOM MexaHUKH. Y paBHeHue lllpenunrepa.

KBanTtoBanue MOMeHTA HMIIyJibCa
KBanToBanue MmoMeHTa HMITYJIbCA.

Pe3y.]'II)TaTbI KBAHTOBOI MeXaHUKHU AJIA aTOMA BOoaAOpoOaa
PG3YJ'II>T8.TBI KBAaHTOBOM ME€XaHHUKH JIJIs aToMa BOOOpPOOa

KourpoJabsHas paéora

TemuoBoe u3iryyeHue.

DOTOHEI.

SAnepnast Mmosienb aToma.
BosiHOBBIE CBOIICTBA MUKPOYACTHIL.
ONeMeHThl KBAHTOBOM MEXaHUKH.
KBaHTOBaHME MOMEHTA UMITYJIbCA.

Pe3yabTaThl KBAHTOBOI MEXaHUKH JIJIS ATOMa BOJ0POIa
Pacnipenenenne >71eKTpOHOB TTO YHEPTETUIYECKUM YPOBHSM B aTOME

10

Cl'leKprI IIEeJIOYHbIX METAJJIOB
CHeKTpBI IICJIOYHBIX MCTAJIJIOB HATPUA, JIUTHUS.




11 XapaKTepucTHYeCKOe PEHTIT€HOBCKOE U3/1y4eHHe.
XapakTepUCTUUECKOE PEHTIT€HOBCKOE U3Iy4YEHHE.

12 JByxaTomMHasi MOJIeKYyJIa
JIByxaToMHasi MOJIEKyJa

13 MarHuTHbIii MOMEHT aTOMA
MarauTHBI MOMEHT aToMa

14 TenjoeMKOCTh KPUCTALJIOB
DHEPreTUYeCcKue 30HbI B KpUCTaIax

15 KonTtpouabnas padora

Pe3ynbTaThl KBAaHTOBOW MEXAHUKH JJIS aTOMa BOAOPO/IA.
Pacnpenenenue 31eKTPOHOB 110 SHEPreTUYECKUM YPOBHSM B aTOME.
CrekTpbl HIETOYHBIX METAIIIOB.

XapakTepucTUUECKOE PEHTTEHOBCKOE U3TyYEHHUE.

JIByxaToMHasi MOJIEKYIa.

MarauTHBIN MOMEHT aTOMa.

16 JuieMeHThI QU3HKH ATOMHOIO SI/ApA.
DneMEeHTHl QU3HUKH dJICMEHTAPHBIX YaCTHI]

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ha kadenpe oOmieid ¢Gu3Mku MO KKIOMY M3  paslelioB Kypca CO3JIaHBI 3JICKTPOHHBIC
KOHCIICKTHI JICKITUH U AJICKTPOHHBIE MIPEe3eHTalUUd K HUM (He MeHee 160 mTyK K KaXJAoMy pa3fery).
JleKuy 4MATAIOTCS B CIIEHUAIN3UPOBAHHON MYIBTUMEIUHHON (PU3MUECKON ayJAUTOPUH C MPHUAAHHBIM
JIEMOHCTpallMOHHBIM KabuHeToM. [IpenonaBaTtensmu kadeapsl o0meit GU3NKN peryisipHO MPOBOIATCS
TEMaTUYECKHE TECTUPOBAHUS (BKJIIOYAs BXOJHOE TECTHPOBAHME OCTATOYHBIX 3HAHUM), LIEIb KOTOPHIX
— CTUMYJHMpPOBAHME CTYJEHTOB K IOCTOSHHOW paboTe Ha BCeX BHJAX ayJUTOPHBIX 3aHATHH WU
PETYJIIPHOTO BBIIIOJIHEHUS CTYIE€HTAaMH CEMECTPOBOTIO JOMAIHEro 3a1aHus. Kaxaplil pa3nen TecToB
COJIEP’KUT OT 6 0 8 NUIAKTUYECKUX E€IMHUIL, YTO MO3BOJSET MOJACTpauBaTh TECT MOJ KOHKPETHYIO
3ajady, CTOSUIYIO IMepej MpenojaBaresneM. B 3aBUCMMOCTH OT CHUTyallMM, MpernojaBaTellb MOKET
BapbUpOBaTh 4uciaoM 3anad B tecte (oT 1 g0 20), HEOOXOAUMBIX Ul MOJIYUYEHHUS MOJIOKUTEIbHON
OIICHKU (3aueTa), BpeMeHeM ero mpoxoxkaeHust (oT 10 munyt no 2 yacos). Ilo pe3ynbratam tecta
COCTaBIIIETCSI IPOTOKOJI ¢ MHpOpMaLMel 0 KaKAOM CTyJeHTe (Bpemsl paboThl, oOmuil 6aii, kKakue
3aJJaHus  pelleHbl  ycremHo). lmeercs BO3MOXKHOCTb MOBTOPHOTO  HPOXOXKICHHMS  TecTa.
IIpenycMoTpeHbl MEPBI IPOTUB HECAHKIIMOHUPOBAHHOT'O JIOCTYIA B CHCTEMY.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 TUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHHUS TUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPENCTBOM MEPONPUSTUN TEKYIIETO,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMU KOHTPOJS HMX OCBOCHHUS
Ipe/CcTaBIeHa B cleayromiel Tadnuue:

Komnerenuus HNHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)
YK-1 3-VK-1 KHU-8, K1-16
Y-VK-1 KU-8, K1-16
B-VK-1 KHU-8, K1-16




VKE-1 3-YKE-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15

V-VKE-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15

B-YKE-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15

YK-1 3-VK-1 3, K-8, K1-16, k.p-8, /13-16,
K.p-15

Y-VK-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15

B-YK-1 3, K-8, K1-16, k.p-8, /13-16,
K.p-15

HIkanbl oneHKH 00pa30BaTENbHBIX 10CTHKEHUH

[IIkama KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus o AMCUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKaie W MpeAcTaBiseT co0oi cymMmMy 0aioB, 3apaOOTaHHbBIX CTYJCHTOM IPU BBIIOJIHEHUU
3a/IaHMI B paMKax TEKYIEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUILIHHEI

OneHka «OTINYHO» BBICTABIIAETCS CTYAEHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
MIPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TPAKTHUKOMH,
HCIOJIB3YET B OTBETE MaTepHall
MOHOIpa)UIECKOM JIUTEPATYPBI.

90-100 5 — «omauunoy A

85-89 B OLieHKa «XOPOLIO» BLICTABIISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJI0 3HAET MaTepuall, FPaMOTHO U

4 — «xopouio» 10 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJICTBOPHTEIBHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pualia, HO HE
3- YCBOWJI €T0 JIeTaleH, TOMyCKaeT HeTOYHOCTH,
60-64 «Y0081eMBOPUMENLHO E HEJI0CTAaTOYHO MPaBUITbHBIC (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
TIOCJIICAOBATCIIBHOCTH B N3JIOKCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

Or1ieHKa «HEYI0BICTBOPUTEIHHOM
BBICTABIISIETCS CTYAEHTY, KOTOPBI HE 3HAET
3HAYMTENHFHON YaCTH TPOrPaMMHOTO

2-— = MaTepHana, T0MyCKaeT CYIIeCTBCHHBIC
«Hey0081emBOPUMETbHOY omOku. Kak rmpasuiio, omeHka
«HEYIOBJICTBOPUTEIHHOY» CTABUTCS
CTY/ZICHTaM, KOTOpPbIC HE MOT'YT MPOJAOJKUTh
o0OydeHue 0e3 JJOTOIHUTENLHBIX 3aHATHH 110

Hwuxe 60




| | | COOTBETCTBYIOIIECH TUCIUIUIMHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU A64 Ananu3 u npeacTaBIeHUE PE3yIbTaTOB KCIIEPUMEHTA : yueOHO-METOIMUECcKOe mocoodue,
Boponos C.A. [u ap.], MockBa: HUAY MU®DU, 2015

2. 53 A64 Ananu3s u IpeACTaBICHUE PE3yIbTaTOB AKCIIEPUMEHTA ;| Y4eOHO-METOAMYECKOE IMocooue,
Boponos C.A. [u np.], Mocksa: HUSY MU®DU, 2015

3. 53 C12 Kypc obureit puzuku Ku.5 KBanrosas ontuka. ATomHas ¢usmnka. Ousnka TBEpIOro Tena.
duznka aTOMHOTO sijipa U 3JieMeHTapHbIX yactull, CasenbeB 1.B., Mocksa: Actpens, ACT, 2007

4. DU J112 JlaGopaTtopHslii mpakTukyMm "ATomHas ¢pusuka" : , Pyoun C.I'. [u np.], Mocksa: HUAY
MU®DU, 2012

5.539.1 JI12 Jlaboparopuslii npaktukyM "AtomHas gusuka" :, Pyoun C.I'. [u ap.], Mocksa: HUAY
MU®DU, 2012

6. DU JI12 Jlabopatopublit mpakTukyM "CrekTpsl aToMOB U MoJiekyn" : , Matponuuk A.1O. [u gp.],
Mocka: HUSY MUDU, 2012

7.539.1 J112 JlabopaTopubiii ipakTukyM "CriekTpsl aToMOB U MoJiekyn" : , Matponuuk A.YO. [u np.],
Mocksa: HUSY MUDU, 2012

8. 539.1 JI12 JlabopaTopHbIi TpakTUKYM Kypca oOmieit ¢puszuku. Pazaen "Atomuas ¢usuka" : yaebHoe
nocobue 11t By30B, Matponuuk A.1O. [u 1p.], Mocksa: HUAY MUDU, 2012

9. DU JI12 JlaGopaTopHblii MpakTUKyM Kypca ootmen gpusuku. Paznen "Atomuas pusuka" : yueOHoe
nocobue 11t By30B, Matponuuk A.1O. [u np.], Mocksa: HUAY MUDU, 2012

10. 539.1 JI12 JIaGopaTopHBIii IpakTUKyM Kypca obmielt ¢pusuku. Pazaen "CrnekTpbl aToMOB U
Monekyn" : yuebHoe nmocodue g By30B, Marponuuk A.1O. [u ap.], Mocksa: HUAY MUDU, 2012

11. D1 JI12 JlabopaTopHbIit TpakTUKyM Kypca obmeit pusuku. Pazaen "CrekTpsl aTOMOB ¥ MOJIEKYT"
: yae6HOe mocobue st By3oB, Matponuuk A.I1O. [u ap.], Mocksa: HUAY MU®DU, 2012

12. 53 K17 PykoBozCTBO K pemieHHo 3a1a4 1o ¢uzuke "OcHOBBI KBaHTOBOM (huzuku. CTpoeHue
BellecTBa. ATOMHas U afaepHas pusuka" : yuebHoe nmocodbue /i By30B, Kanamnukos H.I1., Mockaa:
HUAY MUDU, 2012

13. D1 K17 PykoBoacTBO K pemieHuto 3a1a4 1o ¢gusnke "OcHOBBI KBaHTOBOH pu3nku. CTpoeHue
BeIleCcTBAa. ATOMHAas U sfiepHas ¢pusuka" : yaeoOHoe nmocodue s By30B, Kamamaukos H.I1., Mocksa:
HUAY MUDU, 2012

14. 53 C12 COopHHK BOIIPOCOB U 3a/1a4 1o 001mIel ¢pusuke : yuedHoe nmocooue, CaBenves U.B.,
Cankr-IlerepOypr: Jlans, 2013



JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. 53 183 3amaum o KBaHTOBOH (hu3mKe : yueOHoe nmocodue ais By3oB, Mponos MU.E., Mocksa:
bunowm. JIaboparopus 3Hanuit, 2012

2.539.1 K52 JlaboparopHbiit mpaktukyM "AtomHas ¢usuka". 3akoH Mozmu (5-19A). UHTeHCUBHOCTH
XapaKTEPUCTHUECKOTO PEHTreHOBCKOro uanydenus meau (5-20) : , ITenrerosa M.B., Kissunn H.A.,
Cypxos B.B., Mocksa: HUAY MUOU, 2011

3. 533 I'67 Dnementsl Gpu3uku mia3mel : Yued. mocobue, 'opbaues JL.IL., M.: MUDU, 1992
I[TPOTPAMMHOE OBECITIEYEHHUE:

CrenuaibHOe MPOrpaMMHOE 0OecriedeHne He TpedyeTcs

LMS 1 UIHTEPHET-PECVYPCEHI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHYECKOE 00ecriedeHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU U1 CTYAEHTOB

Meroanueckue yka3zaHHs Ul CTYJEHTOB C ONMCAaHHEM pEeXHMMa M XapakTepa ayJUTOPHOH U
CaMOCTOSITENIbHON yueOHOM paboThl IO TUCIUILINHE.

MeTtoanueckie peKOMEHIANH TSl YCBOSHHS TEOPETHYECKOTO Kypca.

Jns ycmemHoro u3ydeHusi Kypca oOmied (u3MKHM Ha MIIQAIMIUX Kypcax U IMOATOTOBKH K
U3YYCHHIO KypCOB TeopeTHdeckod ¢(u3mku mnpu oOydeHHH B HHCTU TyT€ Ha CTapIIMX Kypcax
HE00X0AUMO MPUICPKHUBATHCS OMNpPENeNIEHHOM MeTOIuKU 3aHATHUH. OCHOBHOE YCIOBHME yclexa —
cucreMatuyeckue 3aHsaTus. [loyTu Oecrmone3Ho TONBKO YHTaTh JFOOOM Y4eOHHMK, €ro HYKHO
KOHCIIEKTUPOBATH, T. €. 3alMChIBATh CaMOE€ TTIaBHOE U3 TOTO, YTO BBI MOHSJIM (3alMCHIBATh HAZ0 CBOU
MBICJIH, @ HE TEKCT y4yeOHHMKa). Bce, dYTo ocTalioch HEMOHSATHIM, HANO Ha OJVDKAWIIEM 3aHITHH
(exrust, cemuHap, J1abopatopHasi paboTa) CpoCUTh (TIOCTIE 3TOTO 3aMKCaTh CaMO€ TJIAaBHOE W3 BHOBb
MOHSATOTO, a OCTaBIlleecs HEICHBIM — Tak ObIiBaeT! - mepecnpocuTh). Ecnm maxke mensiii pasmen
OCTaJICsl HESICHBIM, 3TO HE IIOKa3aTeslb BalllMX CIIOCOOHOCTEW; CKOpee BCero BBl elle He Havalu
3aJ1aBaTh BOINPOCHI ce0e U IPYrUM. A M3y4dHuTh (U3UKY Oe3 BONPOCOB: 3aueM?, mouemy?, oTkyaa? —
HEBO3MOXKHO. BBIBOJBI, BcTpeuaromuecss B Kypce (yuyeOHHK, JIeKLHs), HEOOXOIUMO TpoJIeNaTh
CaMOCTOSITENTFHO (CITyCTSI HEKOTOPOE BpeMs Mociie MpOopabOoTKHM M HE 3arisiibiBas B KOHCIEKT WU
yueOHuK). [locme Toro kak BBl Hay4YWJIUCh JlaBaTh ompeaencHus ((QU3MYeCKH NPaBHIBHO U
IrpaMMaTHYeCKH BEpPHO), 3alUChIBATh WX MAaTeMaTHYeCKH, (OpPMYJIHpPOBaTH CBOMMH CIIOBAaMH H
3aIHUCHIBaTh (PU3NICCKUE 3aKOHBI, O0BSACHATE, T M KaK OHHU MTPUMEHSIFOTCS, MOXKHO CYHTATh U3YYCHHE



JAHHOTO pasjena 3akOHYeHHbIM. Huuero, Bkirouas BaKHEHIIME BBIBOJbI, ONPENEICHUS U
(bopMyYIHPOBKH, HE HAZO YUYUTHh HAU3YCTh. [Ipn HEOOXOIMMOCTH OHATHIN U 3aKpEIUICHHBI MaTepHrai
BbI JIeTKO BcrioMHuTe. [IpopabareiBas Marepual, moje3Ho MOJIb30BAThCS pa3HbIMU yueOHHKamu. [Ipu
MOJITOTOBKE K 9K3aMEHaM JIOCTaTOYHO COOCTBEHHOTO KOHcHeKkTa. CBeACHHUs MO BBICIICH MaTeMaTHKe,
0€e3 KOTOPBIX COBPEMEHHOE M3JI0KEHNE Kypca (PU3HKH HEBO3MOXKHO, PACCMOTPEHBI B MAaTEMAaTHIECKOM
BBEJICHUU OCHOBHOW M JOMOJHUTEIBHOU nuTeparypbl. Kpome Toro, mapaiienbHo ¢ KypcoMm oOiei
¢uszukn Bbl M3yyaere Kypchl BBICIIEH MaTeMaTHKH, HPOrpaMMbl KOTOPBIX COAllaHCUPOBAHBI U
COIPSI’KEHBI C MPOrpaMMoi Kypca oO1eil pu3uku.

Mertonudeckue peKOMEHAALNHN JUIs TIOATOTOBKY K CEMUHAPCKUM 3aHATUSAM U PELICHUIO 33/1a4.

IIporpaMma Kypca M CEMECTPOBBIM KaJIGHIApHbBI IUIAaH COCTABJIEHBI TaK, 4YTO TEMBbI
CEMUHAPCKUX 3aHATUN CIELYIOT CTPOro 3a Temamu jexkuuil. M mnporpamMma xypca, U CEMeCTPOBBIN
KaJIEHAApHBIM IUIaH JOCTYNHBI KaXOMY CTYAEHTY Ha caiite yHuBepcuteTa. lloaroroBurbes
OUYepEeTHOMY CEMHUHAPCKOMY 3aHSTHIO- 3TO, MPEXIE BCEro, MpopadoTaTh JEKIMOHHBIN MaTepuall,
COrJJaCHO METOJMYECKUM PEKOMEHJalMsIM, JaHHBIM Bbllle. Bce HEBBISICHEHHBIE BOIPOCHI TEOPHUHU
MOKHO (M HYXHO) 3aJaTh MpernojaBaTelllo B Hayalle CEMHHApPCKOro 3aHsTus. Ha cemuHape, kak
MPaBWJIO, Pa30oUPAIOTCS BOMPOCHI M KAaueCTBEHHBIC 3a/1ayM, JAIOIIHE BO3MOXHOCTh Ooliee TIyOOKO
IIOCTUYb M3y4yaeMblll paszen Kypca. Kpome Toro, Ha ceMuHape y4yaT MpaBWJIbHO CTaBUTh M pellaTh
3aJa4¥, AaHaJM3UpOBaTh pemeHue 3anad. [lo mpoiaeHHONW Ha CEMHUHAape TEME JNArTCA 3aJadyu Ui
CaMOCTOSITEJILHOTO (JIOMAIlIHEr0) pelieHusl. Y CBOEHHE Kypca BO MHOIOM 3aBHCHUT OT OCMBICIIEHHOTO
BBITIIOJTHEHUS IOMAIIIHETO 33JaHusl, BAYMYHUBOIO PEIIEHHUs OOJIBIIOr0 KOJIMYEeCTBa 3a/1ay.

[Tpu pemienuu 3amay 11e51€cO00pa3HO PYKOBOACTBOBATHCA CIEAYIOUIMME MpaBunamu. [Ipexne
BCET0 HY)KHO XOpOILO BHUKHYTh B YCJIOBHME 3a/laud, 3allMCaTh KpPaTKO ee ycioBue. Ecinu mo3Bossier
XapakTep 3agadd, oO0sA3aTeNbHO CclleNaiiTe PHUCYHOK, MOSICHSIONMIMKA €€ CYIIHOCTb. 3a PEeIKUMHU
UCKITIOYEHUSIMH, KaXKaasi 3aja4a JI0JDKHA OBITh CHauana pelieHa B o0meM Buze (T. €. B OyKBEHHBIX
000 3HaYeHHsIX, a HE B YHWCJIAX), MPUYEM HCKOMas BEIWYMHA JOJHKHa OBITh BBIPAXKEHA uepe3
3aJlaHHble Benu4uHbL. [lonmyuuB pernieHne B 0o0IIeM BUE, HY)KHO MPOBEPUTH, MPABWIBHYIO JIU OHO
HUMeeT pa3MepHOCTh. Eciii 3TO BO3MOKHO, HCCIIE10BaTh OBEICHUE PEICHUS B MTPEIEIbHBIX CIydasx.

B Tex ciywasx, xorja B Ipolecce HaXOXACHHUS HCKOMBIX BEIMYMH MPUXOAWUTCS pellaTh
CUCTEMY HECKOJIbKMX TPOMO3JIKMX YpaBHEHUH (Kak, HampuUMep, 4acTo ObIBaeT NpH HaXO0KJIECHUU
TOKOB, TEKYIIMX B CJIOXKHBIX Pa3BETBICHHBIX IEMAX), EIeCO00pa3HO CHayana MOJICTABIATH B ITH
ypaBHEHHUs YHCIOBBIE 3HAYCHHUS KOI(PPHUIMEHTOB M UMb 3aT€M OMNPENeNATh 3HAYEHUH HCKOMBIX
BEIMYMH. YOEIUBIINCH B MPABHJIBHOCTH OOILEro peIIeHus], MOACTaBIAI0T B HETO BMECTO KaXKA0H M3
OyKB 4MCJIOBbIe 3HaYeHHUs 0003HAUEHHBIX MU BEJIMYMH, Oepsi, pa3yMeeTcs, BCE 3TH 3HAUE€HUS B OHOMN
U TOM k€ cuctemMe enuHUL. YToObl OONEerduTh ONpENelCHHUE IMOpPSJIKA BBIYMCISAEMON BEIUYUHBI,
TI0JIE3HO MPEJICTABUTh UCXOAHbIE BEIMUMHBI B BUJE YUCEIl, OJIM3KUX K €UHMIIe, YMHOXKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moactaButh 2,47E+2, Bmecto 0,086— umcio
0,86E-1 u T. 1.). [loncraBuB B hopmyity uucia, Ipexae 4eM HadaTh BBIYUCICHUS, POBEPHTE, HEIb3s
T BOCTIOJIB30BaThCS (hOpMyIIaMu JIJIsl TPUOIMKEHHBIX BRIYUCICHUH, MPUBECHHBIMU B [IprmoxkeHusX
PEKOMEHI0BaHHBIX COOPHUKOB 3a/1a4.

Hano mnomHHTH, 4YTO 4YHCIOBBIE 3HA4YeHUA (U3MUECKUX BEIUYUH BCETAA SBISIOTCS
npubmmkeHHbIME. [loaToOMy Tipu pacdeTax HEOOXOAUMO PYKOBOACTBOBATHCS MPAaBHIAMU JIEHCTBUH ¢
NpUOIMKEHHBIMH YMClIaMU. B yacTHOCTH, B MOJIy4U€eHHOM 3HAUE€HUU BBIYMCIEHHOW BEJIMYMHBI HYXKHO
COXPAaHUThH MOCIEAHUM TOT 3HAK, €MHHIIA KOTOPOTO MPEBBIIIAET MOTPEIIHOCTh 3TOM Benn4uHbL. Bcee
ocTajbHble 3Havamue HU@Ppbl Hago oTOpocuTh. I[lomyuuB uMCIOBON OTBET, HYXHO OLIEHUTH €r0
MpaB0no1I00HOCTh. Takas oleHKa MOXKET B psijie CIydaeB OOHApYXUTh OMIMOOYHOCTH MOJYYEHHOTO



pe3ynbrata. Hampumep, CKOpOCTh Tella HE MOXET ObITh OOJbIIE CKOPOCTH CBETa B BaKyyMe,
JAILHOCTh TIOJIETa KaMHs, OpOIIEHHOTO YeNOBEKOM, He MoXeT ObiTh mopsiaka 1000 M, macca
MOJIEKYJIBI — TOpsiiKa 1 Mr u T. 1.

Pemienue 3a1au npuHeceT HaMOOMBIIYIO MOJIB3Y TOJIBKO B TOM Cllydae, €Cu yYaluics peniacT
3a/la4dl CaMOCTOSITeNbHO. Pemmth 3a1auy 6e3 momorniy, 6e3 MoICKa3Kh 4acTo ObIBacT HEJIETKO U He
Bcerga yaaercs. Ho naxke He yBEHUaBlIMECS YCIE™XOM IONBITKM HAWTH pEUIeHUE, €CIU OHHU
MPEANPUHUMAINCH JIOCTATOYHO HACTOWYMBO, HPUHOCAT OU[YTUMYIO IMOJb3Y, TAK KaK pPa3BUBAIOT
MBIIJICHHE M YKPEIUISoT Boito. CreayeT MMeTh B BHUAY, YTO PEIIAIOIIYI0 POjb B paboTe Haj
3aJladyaMHu, Kak 1 BOOOIIe B YUEeHUU, UTPAIOT CHJIa BOJIU U TPyIoito0ue.

He cnengyer cmymiaTbcs TeM, YTO HEKOTOpBIE 3aJayd HE pEIIalOTCs «C Xoay». JlocToBepHO
YCTaHOBJICHO, 4YTO MPOIIECC TBOPYECTBA B OOJIACTM TOYHBIX HAyK (a pemieHue 3adad eCTh BHI
TBOpPYECTBA) MPOTEKAeT Mo cienayromiei cxeme. CHayana MIET MOATOTOBUTEIbHAS CTaausl, B XOJE
KOTOpPOH y4YeHBI HACTOHYMBO WIIET pemieHue mnpoOineMbl. Ecnu pemienue HailTh He ymaercs H
mpoOiieMa OCTaBJICHA, HACTyMaeT BTOpas cTaaus (CcTaaus MHKyOaluMu) — Yy4YeHBId HE JyMaeT o
npobiieMe U 3aHUMaeTcs ApYyrumMu Bompocamu. OIHAKO B TMOJCO3HAHMM TMPOAOJDKACTCS CKPBITas
paboTa MbICITH, KOTOpas 4YacTO MPUBOAMT B KOHEYHOM HTOTe K TpPEThEll CTaauu - BHE3AMMHOMY
03apEHHUI0 U TOJy4YeHHIO Tpedyemoro pemieHus. HyXHO MMeTh B BUAY, YTO CTaJus WHKyOalUu HE
BO3HHKAET cama COOOM - JUIsi TOTO YTOOBI ITYCTHTHh B XOJ MAIIMHY OCCCO3HATEIHHOT0, HEOOXOaMMa
HacTONYMBasi MHTEHCUBHAs paboTa B X0Ji€ MOATOTOBUTEIBHON cTanuu. Pemienue 3amay, Kak Mbl yxKe
OTMEYaJii, €CTh TAKXE BHJ TBOPUYECTBA M MOJUYMHACTCS TEM XK€ 3aKOHOMEPHOCTSIM, UYTO WU paboTa
YYEHOTO HaJ HaydHOW mpoOsieMoil. I[lpaBma, B HEKOTOPBIX clydasX, BTOpas CTagusl - CTaius
MHKYOAllUK - MOKET OBbITh BhIpa)K€Ha HACTOJBKO c1a0o0, 4TO ocTaeTrcs He3aMedeHHOW. M3 ckazaHHOTro
BBITEKAET, UTO PEIICHHE 3aJa4 HU B KOEM CJIy4yae HE CIEQyeT OTKJIAJbIBaTh Ha IOCIEIHUN Beuep
nepesl 3aHATUSAMU, KaK, K COKaJICHUI0, HEPEKO MOCTYIMAa0T CTyIeHThL. B 3ToM ciyuae Oosee cioxHbIe
U MPUTOM Haubollee cojaep)kaTeibHble U TOJE3HBIC 3aJaud 3aBEOMO HE MOTYT OBITh perieHbl. Hax
3aIaHHBIMU «HA JIOM» 3aJja4aMH HaJ0 HaYMHATh AyMaTh Kak MOXHO paHbUIE, CO3/1aBasi yCIOBUS IS
peaM3alnuy CTau HHKYOaluH.

Ecnu B ycrnoBum 3amauvl UMEIOTCSI YHMCIIOBBIE JaHHBIC, HE JIGHUTECHh JIOBOJUTH PEIICHHUE JI0
YUCJIOBOTO OTBETa. UTOOBI MONYYUTHh NPABUIBHBIA YHUCIOBON OTBET, HEOOXOJMMO XOPOIIO 3HATh
eAUHUIBI (PU3NYECKUX BEIMYMH U yYMETh MPOU3BOJUTH AKKypaTHO M HaJeXHO pacuersl. M To, u
Ipyroe MOXeT OBbITh JIOCTUTHYTO TOJBKO JUIMTENBHOM MpakTukoil. Ocoboe BHUMAHUE HYXKHO
oOpaiiaTh Ha TPAaBUIBHOE OMpEeNIeHHnEe MOpsSAKa HMCKOMOHM BenuyuHbl. Cpenu ydJamuxcs 4acTo
BCTpEUaeTCs YAUBUTENBbHOE 3a0TyK/IEHUE - OHU CUMTAIOT, YTO OMIMOKA B MOPSJIKE BETUYHUHBI (JJaXKe Ha
HECKOJIbKO TIOPSIKOB) MEHEE CYIIEeCTBEHHA, YeM OImuOKa B 3Haudanmx mudpax. HeobocH"BaHHOCTH
TaKor0 MHEHUs JIETKO OOHApY>KMBAaeTCs Ha cienyromeM npumMepe. Ommodka, 3aKIr0varonascs B TOM,
9TO BMECTO 5 moiydeHo 7, coctaBiseT 40 %, B To Bpems Kak omuOKa BCEro Ha OJWH TMOPSIO0K
(cxaxem, BMecTo 1,0E4 momyueno 1,0ES) cocrasmsier 900 %.

B pexomenayembix cOOpHUKaxX 3a7ad, B pa3jiene, KOTOPBIA CIeAyeT 3a OTBETaMH, COJEPKATCS
yKa3aHUs K pelieHuto Oosiee TpyaHBIX 3amad. OOpamarbcs K HAUM HY)KHO JIMIIb TOCJHE TOTrO, Kak
HECKOJIbKO MOMNBITOK PELIUTh 33/1a4y HE IPUBEAYT K YCIIEXY.

Hakownern, Hano umMeTs B BHIY, UYTO B Psiie CIy4daeB 3a7auyd paACIOJIOKEHBI B JIOTHYECKOM
MOCJIEIOBATEILHOCTH U B MOPSAKE Bo3pacTatomieil TpyaHocTu. [103ToMy TOTUYKOM K PEHIEHUIO TaHHOM
3a/1a4u MOXKET MOCTY>KUTh 03HAKOMJICHHE C HECKOJIBKUMU TTPEAIICCTBYIOMMMHE 33 ]a4aMH.

MeToandeckue peKOMEHIAIMH JIJIs1 TOATOTOBKU K TAOOPAaTOPHBIM paboTaMm.



OcBoeHHEe CTYJIEHTOM J1abOpaTOPHOTO MPAKTHKyMa — HEOOXOAMMasi COCTaBHAsI 4acTh PaOOTHI
CTY/IEHTAa IIPH OCBOEGHUH Kypca o0Iel (GU3uKu.

Kaxnplif CTyIeHT 32 OJIMH CeMECTp JOJDKEH BBITIOJIHHUTH 110 MHIUBHIyaIbHOMY TpaduKy ceMb
(ecnu crienagbHO HE OTOBOPEHO) JIAOOPATOPHBIX padoT. I'paduk padoT CTyJAeHT MmoyyaeT Ha IEPBOM
B CEMECTpE 3aHATHH B COOTBETCTBYIOIICH 1ab0paTOpHH.

Kaxplii cTyIeHT mepe]l Ha4ajaoM CeMECTpa MOJTyYaeT IMOJHBIA KOMIUICKT JIUTepaTyphl - HA0OP
KHUT ¢ Ha3BaHHeM «J1abopaTopHBIH MPaKTHKyM». ITOT HAOOp KHUT HEOOXOAUM JIJIsl CAMOCTOSITEIIbHON
(moMarnHei) MOArOTOBKU CTYACHTA K KaXI0u JlabopatopHoil pabote. Tema odepenHoit 1abopaTopHOit
paboTHI CTyJICHTa MOXKET OIepekarh JICKIMOHHBIM Kypc. Kpome TOro, TeMbl OKOJO YETBEPTH
nabopaTopHbIX paboT BOOOIIE HE OTPaXKEHBI B JIEKIMOHHOM Kypce. Takue nabopatopHbie pabOTHI
pacIIupsIOT KPyr BONPOCOB, PACCMATPUBAIOIIUXCS B pazaene kKypca obmiei ¢usuku. [lo 3Toit
NpPUYMHE ONHCAaHUE KaXKAOH J1abopaTopHOW pabOThl COAEPKUT JIOCTaTOYHO MPOpabOTaHHOE
TEOpPETUYECKOE BBEACHHE, OCHOBHBIE pacueTHble (opMynsl U (OpMYJIBl pacyeTra MOTPEUIHOCTH,
oJIpOOHOE ONKCcaHue Ja0OPATOPHOIN YCTAaHOBKH, CLICHAPUI MPOBECHUS J1a00paTOPHOIT pabOThI, BUJIBI
TaOJUII, JJIl BHECEHHUS B HHUX PE3YJbTaTOB M3MEPCHHI, KOHTPOJIbHBIC BOIPOCHI, JAIOIINE CTYICHTY
OCYIIIECTBUTh CAMOKOHTPOJIb YPOBHSI CBOCH MOJITOTOBKH K padoTe.

dusunueckas madbopaTopus — MOMEIIEHHE TOBBIIIEHHON omacHOCTH. [103TOMY, BCEe CTY/ICHTHI B
Hayvaje KaXJI0T0 CEMEeCTpa Iepe HadaiaoM paboThl B Ta0OPaTOPUH MPOXOIAT HHCTPYKTaXK MO TEXHUKE
6e3onmacHocTH. Kakaplii CTYACHT B CHENMAIBHOM JKypHAJle CTaBUT CBOIO IMOJIMUCH O TOM 4YTO OH
MPOCITyIIAJl HHCTPYKTAX MO TeXHUKE 0€301macHOCTH paboThl B Ja00opaTopuu M 00S3yeTCs BBIIOIHATH
BCE ITYHKTHI HHCTPYKTaXa.

1. CTyneHThI He JOIMYCKAIOTCS B 1a00paTOPHIO:

a/ mocie 3BOHKA,

0/ B BepxHeil ofex/e.

2. CTyaeHT JOMyCKaeTcsl K BBIMOJIHEHHIO pabOThl TOJBKO MOCJE MPOBEPKH MpernojaBaTeieM
TOTOBHOCTH CTY/ICHTA.

['0OTOBHOCTH CTy/IeHTa K BBIMOJHEHHUIO TAOOPATOPHON PabOTHI COCTOUT B CIEAYIOIIEM:

a) TIOJTHOCTHIO MOATOTOBJICHA K C/Iaue Mpeablayias padora,

0) moaroroBiieHa TeKymas paboTa, MOATOTOBKA BKJIOYAET: HAa3BaHHE paOOTHI, CXEMY
yCcTaHOBKH, paboune (opmyisl U (GopMmynbl s pacdera MOTPEIIHOCTEH; MepedyeHb MPUOOPOB U
MIPUHAIJICKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3aMOHSIOTCS B JIaOOpaTOPHUH); NIEpeueHb 3a1aHnui
Y TaOIUIIBI U1 IPSIMBIX U3MEPEHU;

B) 3HaHUE HKCIIEPUMEHTA U TEOPUU JAHHOM pabOThI B paMKaX OMUCAHMs padOThI B MPAKTUKyMe
1 yyeOHHUKa 10 Kypcy o01men pu3nku.

3. CTyneHT He MOITycKaeTcsl K BBITOJHEHHIO pabOThI, €CIIH:

a) OTCYTCTBYET Ja00paTOPHBIH KypHaI UM YKa3aHHbIE B TyHKTE 2-0 3alKCH B HEM,

0) CTyZIeHT He 3HaeT TEOPHH PadOTHl B PAMKAX TEOPETUYECKOTO BBEICHUS B MPAKTHKyME U HE
MPEJICTaBISIeT OTUYETINBO, YTO M KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) UMeeTcs Oojiee 0IHOM HeCcTaHHON paboThI;

I') HE MOArOTOBJIEHA K c/jaue Mpeaplymas padboTa.

4. CTyAeHThI, HEJIOMYIICHHBIE K BBIMOJIHEHUIO M0 I.I1.1-a, 3, BHIMOIHIIOT paboTy B 3aU€THYIO
HEJIeITIO.

5. CryneHTaM, MPOIYCTUBIINM 3aHATHS 10 YBOKHUTEIHHBIM IPHYUHAM (MMEETCS JIOMYCK W3
JIeKaHaTa), MPEeJ0CTaBUTh B TEYCHHE CEMECTPA BO3MOXKHOCTD BBITTOJTHEHUS JTFO00M CBOOOIHOM paboTHI,
HE BKJIIOYEHHOU B €r0 MHIWBUAYAIbHBIN rpaduk. J{Jis 3Toro mpenoaaBatelb T0JDKEH B J1a00OpaTOpHOM



JKypHaJle CTyIeHTa clieaTh 3alHuch C MPOChKOON TOMYCTUThH CTYIEHTa B YI0OHOE JUIsl CTyJeHTa BpeMs
K BBITIOJIHEHUIO Pa0OTHI (YKa3aTh HOMEpP paboThl, BEIOpAaHHOW MperoaaBaTesieM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITY criucka «I paduk BeIMOTHEHUS pabOT CTYICHTAMUIY).

6. B TedeHue omHOTO 3aHATHS JIOMYCKAETCs BBHIMOJIHEHHWE HE Oojiee OMHOHN J1abopaTOpHOU
paboTHL.

7. He nomyckaercsi coBMmecTHass pabota 2-x M OOJbIIEr0 4YHCiIa CTYACHTOB 3a OJHOM
YCTaHOBKOM, €CIIM 3TO HE MPEAyCMOTPEHO METOJWYECKUMHU YKa3aHUSIMU K BBIIIOJIHEHUIO TaHHOU
paboTHI.

[IpaBuna BegeHus 1a00paTOPHOTO KypHaja CTyACHTA.

1. B xauecTBe XypHaJia HCIOJIb3YeTCs TEeTPalb OOIBIIETO pa3mepa.

2. Ha TUTYIBHOM JIHCTE JKypHaja MOJKHBI ObITh yKa3aHbl (DaMUJIUS U WHUIHAILI CTYACHTA,
HOMEp TPYIIITHIL.

3. Odopmienue kaxaod pabOThl HAUMHAETCA C HOBOM CTpaHullbl. CxemMbl U rpaduxu
BBHITIOJTHSIOTCS KapaHJalloM, BCE 3alKCH JENaloTCi PYYKOM, AN TpadMKOB HCIHOIB3YETCS TOJBKO
MUJUIMMETpOBas Oymara, rpaduku BKJICHBAIOTCS B BUAE CTPAHUIIBI B JIAOOPATOPHBIN KypHAI.

4. IIpu opopmiieHun paboThl pEeKOMEHAYETCS BBIICIATh CTPAHUIIBI 7S pacyeTa. Ha pacyeTHbIX
CTpaHUIaX JIOJDKHBI 0053aTeIbHO MPUCYTCTBOBATh paboune GOpMYIIbl C TIOJCTAHOBKOW pPE3yJIbTaTOB
MPSMBIX W3MEpPEHUN W (PU3MYECKMX KOHCTAHT B OJHOW cHCTeMe enuHUIl. Ha 3Tux ke crpaHumax
MIPOU3BOIUTCS PacUeT MOTPEUTHOCTEM.

5. OdopmiieHue paboOTHI 3aBEpIIACTCS HAMMCAHUEM 3aKIIOYCHUSA. B 3aKIFOYCHUH JOJKHBI
COJIEP>KaThCSl OTBETHI HA CJIEIYIOIINE BOIIPOCHI:

a) YTO U KaKHUM METOJOM U3MEPSIIOCH,

0) pe3ynbTaThl C aOCONIOTHOH UM OTHOCHTEIBHOM MOTPEIIHOCTSMH, JIOBEPHUTEIHHOM
BEPOSITHOCTHIO;

B) aHAJIU3 PE3YJIbTATOB U MOTPEIIHOCTEH.

[Tpuem 3adeTa o 1abopaTOPHOH paboOTe 3aKIIFOYAETCS B IIPOBEPKE:

a) pe3yJbTaToB PabOTHI,

0) TOCTOBEPHOCTH PacCUY€TOB U UX COOTBETCTBUS MPSIMBIM U3MEPEHUSIM

B) MPaBUILHOCTU OCTPOEHUS I'pauKOB,

) odopMiIeHHs pabOTHI U 3aKITFOUEHUSI.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJISA TPENIOJABATEJIEA

MeTtonnyeckue peKOMEHAANH K IPOBEIECHUIO JIEKIUH.

1. IToaroroBka k nekuuu. Cpa3y mociie MPOYTEHHS OYEPEeAHON JEKIMU HaJI0 HAYWHATh
MOArOTOBKY K cieayromeil. CocTaBuTh MJaH (HE KOHCIEKT!) JIEKIMH, B KOTOPOM YyKa3aTh, Kakue
BOIIPOCHl M B KAaKOM IOCJIENOBATENbHOCTH OyAyT H3Jaratbcs, Kakue IEMOHCTPAllUM U B KAaKOM,
«Mecte» OynyT nokazanbl. He cienyeT neperpyskarh JEKIUIO AEMOHCTPALMSIMHU — ONITUMAIbHOE YHUCIIO
JIeMOHCTpalUi, KaK MpaBuiio, paBHO 3-5. JIeMOHCTpaluu OJKHBI OBITH 00s3aTENbHO K MECTY M C
OOBSICHEHUEM CYTH JE€MOHCTpUpyeMoro sBieHus. Jlamee cienyer O3HAKOMHUTBCS C TEM, Kak
M3JIaraeTcs COOTBETCTBYIOLINI BONPOC B HECKOJIBKUX 3aCIY>KHBAIOLIUX JOBEPUS YUEOHBIX MOCOOUSX,
MOCJIe Yero HACTYIAET CaMblii BaXKHBIN 3Tall OJrOTOBKU — 00AyMbIBaHUE MaTepuana. HakaHyHe nHS,
Korja OyAeT YuTaTbCsl JIEKIUs, HY)KHO BHUMATEJIbHO MPOYECTh BECh OTHOCSILUNCA K TeMe JIEKLUU



MaTepual, cojaepkamuiics B ydeOHuke. Ha nexknuio HyXHO MITH, O€3yKOPHU3HEHHO Biajes
MaTEepUaIOM.

2. Xapakrep JeKuuu. JIeKuuu JoIKHBI OBITh IMOIIMOHAIBHO OKpameHHbIME Hy)XHO yBIeKaTh
cllyliareiae CcBOel YBIEUYEHHOCTbIO. BplpakaTb yAMBIEHHWE M BOCXMILEHUE IOJYyYECHHBIMU
pesyabraramu. OOpamaTh BHHMaHHE Ha HUX HPOCTOTY (€CIIM HE HMEEeT MECTO MPOTHBHOE),
CUMMETpHIO, KpacoTy. [Ipemyarars ciaymareisM MONBITaThCS IPEICTAaBUTh, YTO HUCIBITHIBAN TOT WIN
MHOMW y4eHBbIH, ceaBIIui OTKpbITHE. YuTast JEKIHI0, Hy*KHO CTPEMUTHCS OYAUTH MBICIIb, PACCYX/1aTh
BCIIyX, BOBJIEKas B ATOT Impouecc cTyneHToB. Korga ObiBaeT, BO3MOXKHO, MpeajiaraTb CTyJEHTaM
co00pa3uTh, KAKUM MOXKET OBbITh MCKOMBIH pe3ynbraT. OrpoMHOE 3HAUE€HUE MMEET KyJbTypa peuu.
CoBepllIeHHO HEIOIMYCTUMBI CJIOBA — IApa3UThl, CII0Ba — COPHSAKHU: BOT, 3HAUMUT, TaK CKa3aTh U T. II
Henpuemnema cOnBunBasi, HECBA3HAS PEUb.

3. Texnuka yreHus. B Hauane jgekuu HY)KHO JaTh KpaTKOe BBEACHHUE, aHHOTALMIO, 0030p A
OpPHEHTUPOBKU. Pacckazate 0 yem OyneT pedb, 4TO M Kak OyIeT BBISICHEHO WMJIM MoJydyeHo. MHaue
CTY/EHTBl «3a JEPEBbSIMM HE YBHJIAT Jieca». 3aKOHUYMB H3JIOXKEHHE, KaKoro- JmOO BOIpoOca, JaTh
pesoMe, 0003peTh caenaHHoe. B Xone JIeKUUU HY)XHO YKasbIBaTh, YTO M B KaKOM BHJE CTYJEHTY
HYXXKHO OyJIeT MOMHHUTbh Hau3yCThb, U B OCOOEHHOCTH, 4YTO HE HaJ0 CTPEMUTHCS 3allOMHUTH. HyxkHO
IIpeoCTeperaTb CTYJAEHTOB OT «3YOPEKKH», B YACTHOCTH JI€MOHCTPATUBHO CIMCHIBATh (WM JleJaTh
BUJ, YTO CIIMCHIBaeTe) ¢ OyMa)XKM Ha JOCKY T€ (OpMyJIbl MIIM YHCIOBBIC 3HAYCHHS, KOTOPHIE HE
ClIelyeT 3alloMUHaTh. YnTas JeKIUI0, HY’KHO BCe BpeMsl 3a00TUTCS, YTOOBI BAC TOHUMAJIH.

['oBOpUTH TPOMKO, BHSTHO, pa30OpUMBO, MUCATh KPYNHO, aKKypaTHO M 4yeTko. CieauTh 3a
TEMIIOM YTeHHsI. TeMIl JOIDKeH OBITh TOCTaTOYHO YMEPEHHBIM ISl TOTO, YTOOBI CTYIEHTHI YCIeBaN
CIIEJUTh 34 XOAOM pAacCCyXJECHHH M 3allUChIBaTh OCHOBHOE, U BMECTE, C TEM JOCTAaTOYHO >KHUBBIM,
4TOOBI HE BOLIAPUIIACH CKYyKa.

4. CooTHolIeHHE JEeKIHUA ¢ yueOHUKOM. B nekiuu u yueOHHMKe paccMaTpUBAIOTCA OIHU U Te
K€ BOIIPOCHI, HO B Pa3HBIX paKypcax U pa3IU4HBIMH BBIPA3UTEIbHBIMM CpEIACTBaMHU. B oTiauume ot
y4yeOHUKa B JIEKIIMU HCIOJb3YIOTCS JKECThbl, MUMHUKa, OoJiblIasi cB0OOAA M BBIPA3UTEIBHOCTh pEyH,
JEMOHCTpAllUi. B M3BECTHOM cMbICIIE MOXHO CKa3aTh, YTO JIEKIMS U y4eOHUK He AYOJIUpYIOT, a
JOTIOJIHSAOT IPYT Apyra.

MeTtonnyeckue peKOMEHAANN K TPOBEICHUS MPAKTUYECKUX 3aHATHH

OdeHb BaXXHO JOOUTBCS TOTO, YTOOBI C CaMOro Hayana CIOXWINCh IPaBUIbHBIE
B3aMMOOTHOLIEHHUsSI cO cTylaeHTamMu. Co CTOpOHBI IIpemnojaBaTelsi XapaKTep B3aWMOOTHOIIECHUN
OIpeJieNIeTCs CIoBaMHU: JToOpoxkesareabHas TpeOoBaTenbHOCTb. CO CTOPOHBI CTYJICHTOB JKeJIaTelbHO,
4YTOObI OHM OTHOCHJIMCH K HaM C JIOBEpHEM M MCKpPEHHE, HEe MBITAIIMCh Hac 0OMaHbIBaTh. J{1s 3TOTO
HYKHO HCKJIOYHUTh M3 OOMXOAa BCE TO, YTO MOXKET TOJKHYTh CTyAeHTa Ha obmaH. Hanmo sicHo
MIOHUMATh, YTO JAJIEKO HE Ka)KJbI CTYACHT B COCTOSIHUM PEIIUThH BCE IIECTh 3a7a4, KOTOPHIE Mbl EMY
naeMm Ha Henento. [Toaromy, He HajoO MOpHULIATH CTYAEHTA 3a TO, YTO OH HE BBINOJHMI BCE 3a/laHUA.
CriokoitHO (uKcHpyliTe HOMEpa HEBBIMOJIHEHHBIX 3a/ad M HE MPOpabOTKy TEOPHUH U HHUKaK He
MIPOSBIIINTE CBOE HEYTOBOJLCTBUE. bosbIie Toro, eciiy BHUIHO, YTO CTYAEHT CTapaercs, a y HEro He
MOJTy4aeTcsl, OH PeInl, CKaXeM, 2-3 3a7auu U3 IEeCTH, TOXBAJUTE, MOAO0IPUTE €ro.

Ecnu ecTb OCHOBaHMSI CUMTATh, YTO CTYJAEHT paboTaeT HEIOCTaTOYHO, CKaxute emy: «Hano
cTaparbcs penath OoJblie 3a/1a4, HHa4Ye Bbl HE BOMJIETE B HOPMAJIbHYIO KOJICIO»

OcHOBHast M O4YeHb TpyJHas 3amaya — JOOUTBCS TOTO, YTOOBI CTYIEHT pPEryIspHO H
MHTEHCUBHO paloTan HaJ Teopuedl M 3amadamMu. CTyIEHTBl JOJKHBI OBITH MPUYYEHBI K 3TOMY C
MepBOro JHs, YTOOBI ATO Ka3aJloCh UM E€CTECTBEHHBIM, caMoO co0o0# paszymerouumcs. g pemeHus
ATOM 3aJlauM UMeeTCs 1ielasi CUCTeMa IPUEMOB.



OauH U3 NpUEeMOB — 3TO MpoLeaypa Onpoca. ITO HE MPOCTO OIMpPOC, 3TO — LIEPEMOHHUAN, B
KOTOpPOM Y4YacTBYET BCs Tpymia. B 3Tom coiib, B 3TOM IICUXO0JIOTMYECKasl T00CHOBA omnpoca. To, 4To
BbI Y3HA€TE, KTO UTO CJIe]all WM HE CAEal, B KAKOM COCTOSIHUM HaXxOJIUTCS TPYIIIA, - 3TO HE TJIaBHOE,
3TO — NOOOYHBIM pe3ysibTaT LEPEMOHMM OIpoca. [JaBHOE B TOM, UYTO CTYIEHT OKa3bIBaeTCs
MIOCTaBJICHHBIM B TaKHE ICHUXOJIOTMYECKHE OOCTOSTENIhCTBA, YTO €My MHpUXOoAMTCs paboraTh. Mol
HACTanBaeM Ha TOM, YTO JJOJKEH OBITh LIEPEMOHHUAN OIIPOCa, B KOTOPOM yYacTBYIOT BCE CTY/IEHTHI, BCE
C MHTEPECOM CIYyIIAIOT, KTO YTO CKaxeT. VM HUKaKMX MpH 3TOM 3aj7ad, HUKAKUX BOIPOCOB JUIS
o0 yMbIBaHUSI HE JOKHO ObITh. Ha mocnemyromux 3aHsATHSIX 00s3aTeNIbHO MOMHTEPECYHUTECh, Kak
oOcTtoutr neno ¢ pgoiaramu. Ecnu CTYIEHT TOBOPUT, YTO JOJT JIMKBUAMPOBAH, 3a4€pPKUBAETCS
COOTBETCTBYIOLIAsl IIOMETKa B TEeTpagu. Eciau cTyaeHT 3asBisieT, 4TO JOAT II0Ka OCTAaeTcs, Ha
CJIEYIOILIEM CEMUHAPE CHOBA CIPOCUTE, KaK 0OCTOUT JAEJIO0 C JOJraMM, U TaK IOCTYNANTe 10 TeX I0p,
MoKa JOJT He Oy/eT JTMKBUANPOBaH.

OTIMYHBIM CpPEICTBOM CTHUMYJIMPOBAHUS PETYISIPHOM CaMOCTOSITENIBHOM paboOThl CTyAEHTa
SIBJIIETCS BBI30B CTYACHTOB K JJOCKE MO peduto. BoI3bIBas K JOCKe I peUIeHHs OJIHOM IPOMO3AKON
3a/la4yl HECKOJIbKMX CTYACHTOB (K&KIbl M3 HHUX BBIIIOJHAET OIMH KaKOW-TO JTal pelieHus),
MpernojaBaTelNio yaaeTcs Ha KaXJI0M 3aHITUU ONpocuTh y nocku 10 — 12 ctynentos. CienoBarensHo,
HE3aBHCHUMO OT TOTO, OBLI JIU CTYJAEHT Y JOCKHU Ha OJTHOM, JIBYX, TPEX U T. J. IPEABIAYIINX 3aHATUAX, Y
Hero Bcerna cyuiectByer paBHas 0,4 — 0,5 BepoATHOCTb TOTO, UTO €MY IPUJETCS OTBEYATh Y JAOCKH.
Hrak, y Bcex CTYICHTOB JOJDKEH HMMETHCS aOCONIOTHO PaBHBIM IIAHC HAa KaXIOM 3aHATHH OBITh
BBI3BAHHBIM K JIOCKe. 1 eTMHCTBEHHBIN C1IOCO0 3TOT0 TOOUTHCS — jKepeObeBKa.

CocraBnsis TUTaH 3aHATHSA, HaMedaiTe, Kakue 3amayd Oyay pa3buparh ( 3Ta 4acTh IUIaHa
YTOYHSIETCS Ha 3aHATUU C YYETOM pe3ylbTaTOB OMpoca — 3aJadyd, C KOTOPHIMU HE CIIpaBHJIaCh
3aMeTHasi 4acTh CTYACHTOB, 00s3aTeIbHO pa30MparoTCs Ha JOCKE) U KAaKUEe BOMPOCHI MO TEOpUHU
3a/1aBaTh.

WHoria npuHIMI «04epeTHOMY CTYAEHTY — OUepeAHOI BOIIPOCY MPUXOJUTHCSA HapylIaTh. JTO
ObIBaeT, €CIIU:

a) CTYJIEHT, Ha KOTOPOTrO BBIMAJ XPeOWM HATH K JOCKE, HE CIpaBWJICS JOMa C 3ajadei,
CTOSIIIIEN B OYEPEIHOM IYHKTE IUIaHA. B 3TOM cilydae CTYAEHT pacCKa3blBacT PELICHHE NEPBOU W3
MIPEyCMOTPEHHBIX IUIAHOM MHOCHEAYIOUIMX 3a7ad, KOTOPYIO OH, MO €ro 3asBIIEHUIO, PEeIIUil JOMa.
Ecnu ke Takux 3ajad HeT, CTYJEHTY MpeularaeTcsi O4epeaHON TEOpPEeTHUYECKUN BOMPOC U3 CIIMCKA.
3amaun M3 MPOMNYIIEHHBIX TaKUM O00pa3oM MYHKTOB IJIaHA PEIIAloT MOCIEAYIOIIHE CTYIEHTHI, Ha
KOTOPBIX BBINAJAET XpeOuni;

0) B ouepeHOM IYHKTE IUIaHA 3HAYUTHCS TEOPETHYECKUH BOMPOC, a CTYAEHT IpPH OIpoce
3asBUJ O HETOTOBHOCTH IO TEOpPHH. TakoMy CTYIEHTY Ipelaraercs TEOpPeTUYEeCKMH BONpOC Ha
npenpiaymuid Matepuadi. [lonesHo u A Hero, U Uit OCTaJIbHBIX, HOO «ITIOBTOPEHUE — MaTh YUEHHUSI.

[TpakTiuecku »xepedbeBKa OCYLIECTBIAETCS CleayloImuM olOpa3zoMm. B Memouke umerorcs
OO0YOHKH OT JOTO (WM JItoOble (PUIIKH) C HOMEPAaMH 10 YUCITY CTYAEHTOB B rpymmne. [lepBbiii 604oHOK
BBIHIMAET W3 MEMIOYKa KTO-TM0O0 U3 CTyAeHTOB. K JOCKe BBIXOIUT TOT, KTO CTOWT B CITHCKE IOJ
BBITAIIICHHBIM HOMEpOM. B nanpHeleM, mpex/ie 4eM CecTb Ha MeCTO 1OCJIe OTBETa Y JOCKHU, CTYI€HT
BBIHUMAET cJenylomuil 004oHOK U T.1. Takum 00pa3oM, OJHHM CTYJIEHTHI «BBI3BIBAIOT» K JIOCKE
JpYTHUX.

BrI3BaHHBIN K JJOCKE PACCKA3bIBAET O PEIICHUH 3aa4d NP YIaCTUH, TIPYU aKTUBHOM BHUMaHHUH
BCEX OCTAJIbHBIX CTYAECHTOB. Bce Bpems Hajo moaaep>KuBaTh UX B TaKOM COCTOSIHMH. C 3TOH LIEJIbI0
BpeMs OT BpEMEHHU MOXKHO cKa3arh: «Ctom! OToiauTe B CTOPOHY!» M 3aTeM, 00paIasch K ayIMTOPHH:
«Hy, kak? IIpaBuibpHO OH 9TO cenan?y» uin «Bare oTHOIIeHnEe K HallMCAHHOMY (WJIH CKa3aHHOMY)?»
3areM, U 1O MPOXOAY MEXKIY CTOJIaMU M YKa3bIBas M0 OYepe Ha CTYACHTOB, CIpalInBaTh: «BHl...,



BbI?». OHu otBevaroT: «Cornmacen», «He cormacen» wim «He 3Hato». B mocneaHeM ciydae Hanao
ropoputh: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce nymaror. 3aTeM MOXKHO
00paTUTBhCS K KOMY—JIHOO U3 «HECOTJIACHBIX» M crpocuTh: «lloyemy BBl He cormacHbei?». Cnemyet
otBeT: «Iloromy-TO M moToMy-TO... Tam-TOo ommOKa...» U T.J. Tak MOXXHO MPOXOAWUTH MO psaMm,
OIpaIInBasi CTYIEHTOB HECKOJIBKO pa3 3a CEMHHAp. DTO JieiaeTcsi ObICTPO U MOOMIU3YIOIIE IEHCTBYET
Ha ayJUTOpHUI0. Bee BpeMs cTyeHThl BOBJIEKAOTCS B COBMECTHYIO paboTy. TakuM oOpa3zoM, CTyIEeHT
BCerja JO0JKeH ObITh FOTOB K TOMY, YTO CIPOCST €0 MHEHHME O TOM, YTO YTBEP)KAAET WM IUILET
CTY/IEHT, BbI3BaHHBIA K nocke. Hago noGuBarbes TOro, 4roObl KaXKIbld CTYIAEHT B TEYEHUE BCETO
CEMHMHApa aKTUBHO AyMaJl, HE OTCYTCTBOBAJl MBICIEHHO, CIECIWJ 3a TEM, YTO J€JAaeT WM T'OBOPUT
OTBEYAIOIINHI Y TIOCKHU.

ITopsimok nmpoBeneHus ceMUHApa

1. Ompoc CTyAEHTOB O peHIeHMH 3a7ad, I'OTOBHOCTH [0 TEOPUM M IPUCYTCTBUM Ha
IIpeILIECTBYIOLIEH JIEKIIMU. B X0/1e orpoca HyKHO BBIICHUTH, KaK 00CTOUT AEJIO C JOJITaMHU.

2. Koncynpramus. Ilpenonasarens uHTEpecyercs: «Y KOro €CThb BOIPOCHI 10 TEOPUM U
3aauam?» Bonpockl JOKHBI ObITh KOHKPETHBIMHU U OTHOCALIMMHUCS K MaTepuaily AaHHOM Henenu. He
JIOIYCKAaTh, YTOOBI IOCPEJCTBOM BOIIPOCOB CTYACHTHI «TSHYJIU BPEMS».

3. BbI30B K Jj0CKe 110 »kpeluto, pa3dop 3aj1ad U BOIPOCOB HA COOOPA3UTENbHOCTh IIPU Y4aCTUH
U aKTHBHOM BHHMMaHUU BCEX CTYAEHTOB (cM. paszzen 3). IIpu oObsicHeHMH Ha JOCKe peuieHHs 3ajad
CTYJEHTaM pa3pellaeTcsl MoJIb30BaThCsl UX JOMAIIHEH TeTpajpto. [l 3KOHOMUM BPEMEHHU YCIIOBUE
3aJ1a4uM 3a4UTHIBAET CaM IPEIO0/1aBaTEb.

Kpome BbI30Ba K JOCKE IO XKPeOHWIO (KOTOPBIM JTOJKCH OBITH MPEOOIATaroNIiM), CICTyeT
BpeMs OT BPEMEHHU BBI3BIBATh K JIOCKE T€X CTYJIEHTOB, KOTOpBIE IO BOJIE Cilyd4asl JaBHO HE ObUIM Y
nocku. Ecnu mpencrtaBuThCst K TOMY IOBOJ, MOKHO IpPHUIVIAIIATh Ha pa30bop Kakoi-mubo 3agauu
KEJAIOIIUX.

[Tocme TOro kak IMOKa3aHO Ha JIOCKE PEIIEHUE 3a/adyd, HYKHO TOHUHTEPECOBAThCS: «A KTO
cnenan uHaue?». Bee mpesuiaraeMble BApHaHThI PeIIeHUs JOJDKHBI ObITh pa300paHbl, COMOCTABICHBI U
olleHEHbI. Paccka3 o Ipyrom BapuaHTe pelIeHMs 3aCUMTHIBAETCS CTYJEHTY KaK BBI30B K JJOCKE, U €CIIU
BIIOCJIEJICTBUU HA TOTO CTY/AEHTA MaJaeT Kpeduil, OH 0CBOOOXKIAaeTCs OT BbIX0/a K JJOCKE Ha JAHHOM
3aHSTHH.

3amaun pa3OuparoTcsi Ha JOCKE HE Bcerja A0 KoHua. MHorjga mocne Toro, Kak HaMedeH
IOPUHIUN peleHus, s ropopro: «Temepb BcE siCHO, He OydeM TepsATh BPEMEHHM Ha MPOCTYIO
apu(pMeTUKy 1 anredpy U T.1. JloBenuTe 3a/1auy 10 KOHIIA CAMOCTOSATEIBHO.

4. ITone3HO MPaKTUKOBATh BpEMs OT BPEMEHU MUHHU KOHTPOJIbHBIE: MUHYT 3a 15 10 OKOHUYaHUs
CeMHHapa CTYAEHTaM IIpe/UlaraeTcsi peIIUTh HECIOXKHYI0 3ajady (CTyIeHTaM, CHUISIUM psAoM,
HY’KHO J1aBaTh HEOJJMHAKOBBIE 33/1a4H).

5. B KoHIIe 3aHATHUS (UM TIOCJIEe ONPOCa) CTYAEHTHI 3aMKUChIBAIOT HOMEpPA 3aJa4, KOTOpbIe OHU
NOJDKHBI PEIINTh K CIeAyIolleMy pa3y. 3aJaHue M0 TEOpHuM He JaeTcs, — pa3 HaBcerja
YCTaHABIIMBAETCS, YTO CTYAEHTHI OOS3aHBI MOJATOTOBUTH K OUYEPETHOMY 3aHSITHIO TEOPETHUECKHI
MaTepual, NpeayCMOTPEHHBIN KaJeHIapHbIM IUIAHOM Ha JaHHYIO HEJEIIO.

MeTtoanueckie peKOMEHIaluH K IPOBEICHNS J1a00paTOPHBIX 3aHATUN

Llenpio 3aHATHI SBISETCS 3aKpeIUICHWE U YIIyOJeHHe TEOPeTHUECKUX 3HAHMM CTY/IEHTOB,
MOJTYYEHHBIX TPU U3YYEHUU TEOPETUUECKOT0 Kypca; MpU 3TOM OYAYT peIleHbl CIEAYIOINE 3a1auu:

- TOpUBUTH CTYACHTaM HauyajbHble HAaBBIKM 1O OpraHM3allud M  MPOBEICHUIO
AKCIIEPUMEHTAJIbHBIX HUCCIIEI0BaHU;

- 03HAaKOMHUThH CTY/AEHTOB C YCTPOMCTBOM M TNPUHIMUIIOM JEHCTBHS OCHOBHBIX (PU3HMUECKHUX
prOOpoOB;



- 3aKpeNuTh 3HAHWS B OOJACTH aHajdn3a M OOpabdOTKM MOJYYCHHBIX SKCHEPUMEHTAIHHBIX
pe3yIbTaTOB.

Uto0bl OBITH ATTECTOBAHHBIM 10 (PH3UYECKOMY MPAKTHKYMY CTYACHT JIOJKEH BBIIIOJHUTH BCE
nabopaTopHble paboThI, MPETyCMOTPEHHBIE YUE€OHBIM IIJIAHOM TEKYILETO CEMECTpa.

Ha IEPpBOM 3aHATHU NPCHOAABATCIIb 3HAKOMHUT CTYACHTOB C 3adadaMH IIPpAaKTUKyMa U €ro
COJZICp)KaHUEM; C TIOPSIKOM TIOATOTOBKH, BBIIIOJHEHHUS M 3aIlIUTHI JJAOOPAaTOPHBIX paboT; ¢ rpadukom
BBIMIOJIHEHUST pa0oOT; C MpaBWIaMH TEXHHKH Oe30macHOCTH mpu pabore B Jaboparopuu; C
TpeOOBAHUSMHU, MPEIBSIBISIEMBbIMU K CTYJCHTaM TPU BBIMOJHEHHH (DU3MYecKoro npaktukyma. Ha Bcex
MOCJICIYIOMUX 3aHATHSX IPEIoJaBaTe)ib MPOBOAWT B Hayaje 3aHATHS JOMYCK CTYICHTOB K
BBIMOJIHEHUIO JTaOOPAaTOPHBIX pabOT, MpHU JOMYCKE IMPEroAaBaTesib MPOBEpsSeT HAIW4YHe B
CTYJICHYECKOM  JTa0OpaTOpHOM  JKypHaie oOQoOpMIICHHS TeKymed mgaboparopHoil  paboTHI,
IIOATOTOBJICHHOCTh K 3alIUTC HpeI[LIZ[yH.IeIZ pa6OTBI,a TAaKXXC HACKOJIbKO CTYACHT IIOHHMMACT CYTb
BBITIOJTHSEMOM pabOThI M HCCIIeAyeMbIe 3aKkOHOMepHOCTH. [Tocie mpoBeeHNs U3MEPEHHI CTYICHTaMHU
MPeroiaBaTellb BU3UPYET B CTYACHYECKOM JIA0OPAaTOPHOM JKypHalle KOPPEKTHOCTh PE3yJIbTaTOB
NpSIMBIX HW3MEPEHWH. 3aluTa 3aKiIoyacTcs B MPOBEPKE pPE3yJIbTaTOB pabOThI, TOCTOBEPHOCTH
pacyeToB, MPaBHIBHOCTH IOCTPOSHHsI TpadukoB, odopMieHHs pabOThl M 3aKIIOYCHHUsS. Tarke
MIPE/IIOIaratoTCs MPABUILHBIC W TIOJHBIE OTBETHI CTYJCHTAa Ha KOHTPOJIBHBIC BOIPOCHI MO TAaHHON
pabore. BemomaenHas pabotsl onenuBaercs ot 60 qo 100 6ayioB, B 3aBUCHMOCTH OT TPABHILHOCTH
pacuYCTOB NOJYYAaCMbIX BCJIMYHMH U UX HOFpeHIHOCTefI, IMOJIHOTEI IPOBCACHHOT'O aHalin3a W IIOHWMMAaHHA
(U3NYIECKUX MPOLIECCOB..

He MMOATOTOBJICHHBIC CTYACHTBI M HEC BBIIOJHUBIIHUC OJAaHHBIC Tp€6OBaHI/IH K BBIIIOJIHCHUIO
paboThI HE JIOIYCKAIOTCSI.

[Tponymiennas nabopaTopHas padoTa TOJDKHA OBITH BBINNOJIHEHA CTYJACHTOM Ha PE3ePBHOM
3aHSATUH B KOHIIC CEMECTpa WIIM Ha 3a4ETHOW HEJelIe.
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