MuHHCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA OBIIEN ®U3NKNA

OJOBPEHO

HTC MHTOJI IIpotokon Ne4 ot 23.07.2024 r.

YMC UDTUC IIporoxon Nel ot 28.08.2024 r.

YMC UADUT Ilporoxon Ne01/08/24-573.1 ot 30.08.2024 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

ATOMHAS ®U3UKA
Hamnpasnenue noaroroBku [1] 14.05.04 DnexkTpoHUKa ¥ aBTOMAaTHKa (PU3UIECKUX
(cIerManbHOCTD) YCTaHOBOK

[2] 14.05.02 ATOMHBIE CTaHIIMH: TPOEKTUPOBAHUE,
AKCIUTyaTaIus 1 MH)KUHUPUHT
[3] 14.05.01 SAnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTANIUA

JucuurumHa ~ BXOJUT B €CTECTBEHHOHAayYHBIH MOAYIb U (QOPMHPYET y CTYACHTOB
KOMIIETEHIIMH, OCBOCHUE KOTOPHIX TPEOyeT COBPEMEHHOI'0 €CTECTBEHHOHAYYHOT'O MHPOBO33PEHHS U
HAYYHOTO MBIIUICHHS. B paMkax gaHHOW TUCHMIUIMHBI CTYIEHTHI 3HAKOMSTCS C OCHOBaMHU KBaHTOBOM
(GU3MKK: TEOpUEH TEMJIOBOTO HU3IYYEHHUS, aTOMHOW M MOJEKYJISIPHOW CIEKTPACKONUH, Teopuei
TBEPJIOrO Tella, SBICHUEM PAaJUOaKTUBHOCTU. CTyIEHTHI MOIy4aroT o0lee NpeacTaBiIeHue 0 Qpu3nKe
aTOMHOI'O si7ipa M 3JE€MEHTAapHbIX yacTull. Ha mpakTUyecKux 3aHATUAX CTYAEHTbl MpPUOOpETaroT
HaBBIKM/YMEHHs IPUMEHEHMs KBAHTOBBIX IIPEICTABICHUM Uil DELIEHUs HCCIENI0BaTEIbCKUX U
MH)XEHEpHBbIX 3ajJady. B paMkax NaHHON IUCLUIUIMHBL CTYIEHTBI NPHUOOPETAIOT HABBIKM/YMEHUS
paboThI CO CIIEKTPACKOIMMUECKUMH U CHEKTparpapuuecKuMu npudopaMu 1 000py10BaHUEM.

1. EJIA U 3ATAYA OCBOEHHUA YYEFHOU JJUCHUTLJIAHBI

3anauy JUCIUIUINHBIL:

* I3ydyeHne CTyAeHTaMH OCHOBHBIX TOHSTHH, ONpPEIECICHUH W 3aKOHOB aTOMHOW (DHM3HMKH U
CIIEKTPOCKOIINHY;

* @OpMHUPOBaHUE y CTYAEHTa CIHOCOOHOCTH IMPUMEHSTHh 3HAHMS, MOJIydyaeMble NIPU H3yYEHUU
Kypca, K pellIeHHIO MPaKTHUECKU (PU3NUECKUX 3a1a4;

* [lomyueHne OCHOB NpPO(ECCHOHANBHBIX HABBIKOB IPOBEJECHUS HECIOKHBIX (PU3MUECKUX
AKCIIEPUMEHTOB B y4eOHBIX (PU3MUECKUX J1a00paTOPUSIX;

* OOyueHue CTyJCHTOB CaMOCTOSTENILHOW paboTe ¢ y4eOHOH JTUTepaTypoii;* BbIpaboOTaTh y
CTYJEHTOB JUAJIEKTUKO-MaTEPUATUCTUUECKOE TOHUMAHUE MIPUPObI, CPOPMUPOBATH HAYUHBIH METO]I
MBIIJIEHHS], BOCOUTATh HHKEHEPHYIO UHTYHIIHIO,

* OCBETHTb MUPOBO33PEHUYECKHE U METOJI0JIOTMUECKUE MPoOIeMbl (PU3UKH, OTPA3UTh OCHOBHBIE
4EepThl COBPEMEHHOHN €CTECTBEHHO - HAyYHOW KapTUHBI MUPa,

* II0Ka3aTh BAXHYIO pOJIb COBPEMEHHOM (U3MKH B pEIICHUM TIJIOOANbHBIX MpobieM
YeJI0BEYeCTBA (IHEPreTUYECKOM, SKOJIOTUYECKOH U Jp.);

* IOATOTOBUTH CTYI€HTOB K N3YUEHHUIO TEOPETHUECKUX U CTIEIUATBHBIX KYPCOB (PU3UKH.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[Ipy ocBOEHUM AUCHMILIMHBI CTYAEHTHl NPUOOPETAIOT OCHOBHBIE CBEIACHHS IO aTOMHOMU
¢u3nKe, KBAaHTOBOM MEXaHUKE M CIIEKTPOCKONHMHM HEOOXOAuUMBbIE IJi1 AaJbHEHBIIETO YCIHEIIHOIO
U3Y4YEHUSI KypCOB TEOpeTHYecKOM ¢u3uku. [IIsi yCHemHOro OcCBOEHHUS IUCIHUIUIMHBI CTYAEHTaM
HEO0XO/MMO 3HAaTh OCHOBHBIE 3aKOHBI MEXAaHUKHM M MOJIEKYJISIPHOM (U3MKH U CTaTUCTHYECKOU
TEPMOAVHAMUKH, JJIEKTPOMATrHETU3MA U ONTHUKHU.

3. OOPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOJI 1 HAaMMCHOBAHUEC KOMIICTCHIIMH KO)I 1 HAUMCHOBAHUC MHAUKATOpa JOCTUIKCHHUA
KOMIICTCHIIMH




YK-111, 2, 3] — Cniocoben
OCYIIECTBJISATh KPUTUUECKHUI aHAINU3
pOoOJEMHBIX CUTyaIlui Ha OCHOBE
CUCTEMHOTO TI0JTX0/1a, BEIPA0aTHIBATh
CTpaTEeruto ACUCTBUI

3-YK-111, 2, 3] — 3Harh: METOABI CHCTEMHOI'O H
KPUTHYECKOTO aHAJIM3a; METOUKH pa3pabOTKK CTPATETUH
JCHCTBUH JIJIs BBISIBJICHUS M PEIICHHSI TPOOJIEMHOM CUTYyaIluu
V-VK-1[1, 2, 3] — YMeTh: NpUMEHSTh METO bl CHCTEMHOT'O
M0JIX0/1a ¥ KPUTHUYECKOTO aHAIIM3a MPOOJIEMHBIX CUTYallnH;
pa3pabaThIBaTh CTPATETUIO IEHCTBUM, IPUHUMATD
KOHKPETHBIC PEIICHUS JUISI €€ pealln3aliuu

B-YK-1[1, 2, 3] — Bnagers: METOAOJIOTUEH CHCTEMHOTO
KPUTHYECKOTO aHAaJIM3a MPOOJIEMHBIX CUTYAIIH; METOJMKAMH
MOCTAaHOBKH II€JIH, ONPEICICHHS CIIOCOOOB €€ JTIOCTHKCHHUS,
pa3pabOTKH CTpaTeTruid IeHCTBUMA

VYKE-1[1, 2, 3] — Criocoben
UCIIOJIB30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX JUCIHUILIMH,
PUMEHSATH METO/IbI
MaTEMAaTHYECKOT0 aHAIn3a U
MOJIETMPOBAHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAILHOIO MCCIIEA0BAHUS
B [IOCTaBJICHHBIX 3a1a4ax

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIMILIAH, METO/IbI
MaTeMaTU4eCKOr0 aHaIN3a U MOJICITUPOBAHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-1 [1, 2, 3] — yMeThb: HCHOJIb30BATh MATEMaTHICCKHIE
METOJIbl B TEXHUYECKUX MPHIIOKCHUSIX, PACCUUTHIBATD
OCHOBHBIE YHCIIOBBIE XapPAKTEPUCTUKU CITyYaifHBIX BEJINYMH,
peuiath OCHOBHBIC 33a7[a4l MATEMATHYEeCKOW CTaTHCTUKHY,
penIaTh TUIOBBIE PACUCTHBIC 3a/1a41

B-YKE-1 [1, 2, 3] — BnageTh: MeTOJaMi MaTEMaTHYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOaMH PEIICHNUS 3a/1a4
aHaJIM3a U pacyera XapaKTePUCTHK (PU3NIECKUX CHCTEM,
OCHOBHBIMH ITpHEMaMu 00pabOTKU IKCIIEPUMEHTATBHBIX
JAHHBIX, METOJITaMU PA0OThI C MPUKJIATHBIMHU TPOTPAMMHBIMH
IPOyKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

Hanpasnenus/uenun
BOCTIUTaHMS

3amaun BocriuTanust (KoJ)

BocnuraTenbHbIN TOTEHIIAAT JUCITATLIINH

HNuTemnexryansHoe
BOCIIUTAHUE

Co3znanue ycioBHi,
o0ecreunBaroInX,
(hopmMupoBaHHE KYIbTYpPhI
yMmcTBeHHoro Tpyna (B11)

Hcnonp30BaHue BOCITUTATEILHOTO
NOTEHIMANA JUCIUILINH TYMaHHTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpodecCHOHaIBHOTO U
po(hecCuOHATBEHOTO MOAYJIS JUIst
(bopMUpPOBaHUS KYTbTYypPbl YMCTBEHHOTO
Tpy/ia MOCPEICTBOM BOBJICUCHHSI
CTY/ICHTOB B y4eOHBIE HCCIIEIOBATEIILCKUE
3aj1aHusl, KYPCOBBIC pabOTHI U JIp.

ITpodeccuonanbHoOe U
TPYIOBOE BOCITUTAHHUE

Coznanue yciosui,
o0ecreuynBaroIInX,
(dhopMupoBaHue TTyOOKOTO
TMOHHUMAaHUS COITHAIbHOMN
ponu npoceccun,
MO3UTUBHON Y aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
M30paHHOM CIIEIUATBLHOCTH,
OTBETCTBEHHOT'O

1.Micnonp30BaHne BOCIUTATEIBHOTO
IIOTCHIMAaJIa TUCITUIIIINH
€CTECTBEHHOHAYYHOT'O U
obmenpodeccnoHaTbHOTO MOTYJIS JIJIS: -
(dbopMHpOBaHUS TO3UTUBHOTO OTHOILIEHHS K
npodeccun nHXeHepa (KOHCTPYKTOopa,
TEXHOJIOTa), TOHUMaHHMs €€ COLMATbHOM
3HAYUMOCTH U POJIU B OOIIECTBE,
CTpEMJICHUS CIIeI0BaTh HOpMaM




OTHOIICHHS K
npodeccroHanbHOM
nesTeabHOCTH, Tpyny (B14)

po¢eCCHOHATIBHOM 3TUKU MOCPEICTBOM
KOHTEKCTHOTO OOyUYEHHSI, PELICHHUS
IIPAKTUKO-OPUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 337a4. - (HOPMUPOBAHHS
YCTOMYMBOTO HHTEPECA K
pohecCHOHATLHOM IS TEIILHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIBHO MBICIIUTh, IOHUMATh
3HaYMMOCTb IIPO(ECCUU OCPEICTBOM
OCO3HAHHOTI'O BbIOOpa TEMaTUKU IPOEKTOB,
BBITIOJIHEHUS IPOEKTOB € MOCIEAYIOMEN
nyOJIMYHOM Mpe3eHTaluei pe3ynbTaToB, B
TOM 4Hciie 000CHOBAaHMEM UX COLMAIbHON
U IIPAKTUYECKON 3HAYUMOCTH; -
(bopMHpOBaHUS HABBIKOB KOMaH/IHOM
paboThl, B TOM YHCIIE peaan3alnuu
pasIMYHbIX MPOEKTHBIX poJieit (uzep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEACTBOM BBIINIOJIHEHHSI COBMECTHBIX
poekToB. 2.Mcnonb30Banue
BOCIIMTATEIBHOIO IOTCHIIMAIIA
JUCLUIUINHBI « DKOHOMMKA U YIPaBJICHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MOJXOJ0B K YIPaBJIECHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«Opumuieckre ocHOBBI TPO(heCCUHATBHON
JESATeIbHOCTH JUISL: - GOpMUPOBaHUS
HABBIKOB CUCTEMHOT'O BHJIEHUS POJIH U
3HaYMMOCTHU BbIOpaHHOMU Mpodeccuul B
COLIMAJIbHO-3KOHOMMYECKUX OTHOILIEHUSX
yepe3 KOHTEKCTHOE 00ydYeHue

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUIIJINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (POPMBI KOHTPOJIS:
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5 Cemecmp
1 | OcHoBHble mosnoxenus | 1-8 | 16/16/0 K.p-8 20 KU-8 3-VK-1,
KBaHTOBOU (PU3UKH (15) V-VK-1,
B-VK-1,
3-VKE-1,




V-VKE-1,
B-VKE-1

2 | Crpoenue BemiectBa u | 9-16 | 16/16/0 J13-16 20 KHN-16 | 3-VK-1,
bu3HIecKue moJIs (1),x.p- V-VK-1,
15 (15) B-VK-1,
3-YKE-1,
VY-VKE-1,
B-VKE-1

3 ATtomHas ®dusuka. | 1-16 | 0/0/32 KH-8 10 KH-16 | 3-YK-1,
OU3IPaKTUKYM (100) V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

HUmoeo 3a 5 Cemecmp 32/32/32 50

KoHTpoJibHbIE 50 C) 3-YK-1,
MeponpusTus 3a S V-VK-1,
Cemectp B-VK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

* — COKpalIeHHOE HAMMEHOBaHUE (HOPMBI KOHTPOJIS
** — cymMMa MakCcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemectp, BK/IIOYas 3a4eT U

(wn) sK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TCKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

Oo6o3nauenue | IloiHOe HaMMeHOBaHKE

13 JlomariHee 3aaHue

KN KoHTpoJb 10 utoram

K.p KonrtposnbHas pabora

€] OK3aMeH

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
5 Cemecmp 32 32 32

1-8 OcHOBHbBIE M0JI0’KeHHsI KBAHTOBOI (PU3UKH 16 16 0

1 SnepHasi MoesIb aTOMa Bcero aynutopHbIX yacoB
Mertoas! ncciaen0BaHus BHYTPEHHETO CTPOEHUS BEIIECTBA. 2 \ 2 \ 0
Ceuenue paccesHusi. ONBITHI 110 pacCcesHUIO allb(ha-yacTHIL. Omnnaiin
®dopmymna Pezepdhopna. SAnepuas moaens aroma. [TocTynaTer 0 0 0
bopa. Oneir @panka u ['epua.

2 JKCNepUMEHTAIbHbIe 000CHOBAHNUS KOPIMYCKYJISIPHO- Bcero ay1uTopHbIX 4acoB
BOJIHOBOI'O Ayaju3Ma. ®OTOHbI 2 IE [0
Topmo3HOE peHTreHOBCKOoE u3inydeHne. KopoTkoBonHOBas Owuaita
rpaHuIia TOPMO3HOI'0 PEHTTEHOBCKOI'O M3JIyUCHUS. 0 0 0
®dorosnexrpudeckuit 3pdext. OnbiTel CToneToBa. OMBITH
MunnukeHa. YpaBHeHne A. DUHIITENHA 17151 BHEIHETO




¢doroaddexra. Kpacnas rpanuna gorosdpdexra. Onsit bore.
®otonsl. KopnyckynsipHO-BOIHOBOM Ayanu3M. COOTHOILICHHE
MEX]y BOJIHOBOM M KOPITyCKYJISIpHOW KapTuHamu. Dddexr
Komnrona.

I'unores3a JIyn ne bpoiins. OnsiTel [3Buccona u xepmepa.
Hudpakuus snmektponoB. OnbiTel Tomnicona u TapkoBcKoro.
CootHouienne HeonpeaeneHHoctel I eiizendepra
CoOTHOILIIEHHE MEXAY BOJIHOBOM M KOPIYCKYJISIPHOM
KapTuHamu. HenmpuMeHMMOCTh MOHATUS TPAEKTOPUH K
Mukpouactuiam. [IpoxosxieHue yacTuiibl uepes Ieb.
Onenka pa3MepoB 1 MUHUMAaJIbHOW SHEPTUU BOJIOPOJIHOTO
aToMa.

DJIeMeHThI KBAHTOBOH MeXaHMKHU. [[MCKpeTHOCTH
aTOMHBIX cocTosinuil. BostHoBasi Mmexanuka lllpennnrepa u
KBAHTOBaHHeE

N3mepenus B kBaHTOBOM MexaHuke. YpaBHenue Lllpenunrepa.
®dusnyeckuil cMbICI U cBoMcTBa ncu-QpyHkuu. KBantoBanue
sHepruu. CBoOoIHOE ABMKEHHE YacTull. YacTuua B
OJIHOMEPHOM 0ECKOHEYHO IITyOOKON MPsIMOYTOJIbHOM
IIOTEHLIMAJIBHOU siMe. Pe3ynpTaTsl KBAHTOBOM MEXAHUKHU AJIS
rapMOHHYECKOro ocuuiuisitTopa. Ilepuoanuecknii moreHnualn.
[TpoxoxieHre YacTULIbl CKBO3b TOTEHUIUAIBHBINA Oapbep.
TyHnuenbHBIN YPPEKT.

Bcero ayuTOpHBIX 4acoB

2 |2 [0
Oumnain
0 0 0

KBanTroBanue MmomeHT nmnyJibca. CoOCTBEHHBI
MeXaHU4eCKHH MOMEHT JIeKTpoHa. Pe3yibTaThl
KBAHTOBOH MEXaHUKH VI aTOMa BOJ0POJAa

KBanroBanue opburanpsHoro MomeHTa umiyiibca. Crind. CiuH
anekTpoHa. Cli0)keHre MOMEHTOB UMITyJbca. KBaHTOBBIE
qycia MEKTPOHA B aTOMe. BBIpOXkKI€HUE COCTOSTHUM.
KpaTtHocTb BeIpokeHusA. CUMBOIIBI cocTOAHUNA. Cxema
YPOBHEM.

CrniuH-opOuTanbHOE B3auMoaencTBUe. TOHKas CTPYKTypa
CHEKTPaJIbHBIX JIMHUN. CXeMa ypoBHEHN U NEPEX00B C yUETOM
CIMH-OPOUTAIILHOTO B3aUMO/ICHCTBHSL.

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ownnaitg
0 0 0

ATOMHBIE CHCTEMBbI CO MHOTHUMH 3JIeKTPoHaMH. CrieKTpbl
LIEJIOYHBIX METAJVIOB

Pacrnipenienenue 31eKTpOHOB 110 SHEPTE€TUYECKUM YPOBHSIM B
atoMe. [Ipunnun [Taynu. CnoxeHrne MOMEHTOB UMITYJIbCA.
PesynpTrpyroniuii MEXaHM4ECKUI MOMEHT
MHOT'03JIEKTpOHHOTO atoMa. Cea3u LS n JJ. CuMBOIIBI TEPMOB.
00601049KH ¥ T0J000JIOUKH. DIIEKTPOHHAs KOH(UTYpaLUs
atoMa. Ilepuonnueckas cucrema snemenrosn (.M.
MenneneeBa. PuabeproBckue momnpaBKy METOYHBIX
MeTaJlI0B. TOHKas CTPYKTypa CIEKTPaIbHBIX JINHUH.
MynpTumietnocTs. CliMH-0pOUTaIbHOE B3aUMOJIEHCTBUE.
Cxema ypoBHEH U IEPEX0J0B B HATPHUH.

Bcero ay1uTopHbIX 4acoB

2 IE [0
Oumnaiu
0 0 0

du3znyeckas NpUpPoOAa XUMHYECKOH cBsA3H. /[ByxaTomHasn
MOJIEKYJ1a

CxeMa sHepreTHYecKnX ypOBHEW JIByXaTOMHOW MOJIEKYJIBI B
annabaTu4eckoM NMPUOIKEHUH.

Monekyna Bogopoaa. CBS31 MEXIY OJTHOBAJIEHTHBIMU
aromamu.Merajuinyeckast CBs3b.

Bcero ay1uTopHbIX 4acoB

2 IE [0
Oumntaiin
0 0 0




MouneKyJIIpHbIE CIEKTPBI U31yYEHUs U MOTJIOIICHHUS.

7 MarHuTHbI MOMEHT aTOMa Bcero aynutopHsIxX 4acoB
OpOuTanbHbIe ¥ CIIMHOBBIC MATHUTHBIE MOMEHTHI. MarueTon | 2 |2 |0
bopa. Muoxurens Jlanae. ATom B MarHUTHOM miojie. Ddhdext | Ounaiin
3eemMana. DIIEKTPOHHBIN apaMarHMTHBIN PE3OHAHC. 0 |0 |0

8 KBanToBasi npupoaa usayyeHus Bcero aynutopHbIX yacoB
CrnioHTaHHOE ¥ BBIHYXJeHHOE m3inyueHue. Koadduunents 2 | 2 | 0
Oiiamreiina. [llupuna criekTpanbHbIX TuHUN. [TpaBuio otoopa | Onnaiin
JJI1 paldallMOHHBIX ITEPEXO0O0B. CHeKTpaJIbHLIe CepHUH aToMa 0 0 0
BoziopoJa. OCHOBHBIE CIIEKTPAJIbHBIE CEPUH LIEIOYHBIX
MeTaiioB. CxeMa paJualMOHHbIX [IEPEX0I0B B HATPUU.

TennoBoe uznyuenue. McnyckarenbHas U norjiaouiareabHas
cioco6HocTH Ten. 3akoH Kupxroda. AGcomoTHO yepHoe
teno. BeiBon hopmynel [tanka no Ditnmreitny. Ctosune
BOJIHBI B IPOCTPAHCTBE Tpex u3mepeHuil. 3akoH Credana-
bonpumana. 3akon Buna. ®opmyna Penes-/>xunca.
CraTucTuueckoe cpeHee SHEPruu rapMOHUYECKOTO
OCHMIUIATOPA (KJIACCHUECKOE M KBAHTOBOE BBIPAXKECHHE).

9-16 Ctpoenne BenecTBa u (pu3MIECKHE MOJIsI 16 16 0

9 Jlazepsi Bcero ayiMTopHbBIX 4acoB
[Tpunnun pabotsl. UHBepcHas 3aceneHHocTs. OTpunatensuas | 2 | 2 | 0
temneparypa. IlonoxutenbHas oOpaTHast CBSI3b. Omnnaiin
Kos(puuument ycunenus. 0 | 0 | 0

10 OcHoBBI (pM3MKH TBEPAOIro Tesia. DOHOHbI Bcero ayuTopHbIX 4acoB
CriexTp KoJieOaHUH KPUCTAJUTMYECKOH pereTku. Teopus 2 | 2 | 0
Jebas. ®ononsl. Pactpenenenue bo3e-DiiHnireiina. Ownuaitn
TennoeMKOCTh KpUCTAILIOB 0 |0 |0

11 OcHOBBI (pM3MKHU TBEPAOIO TeJIa. JHepreTH4YecKne 30HbI Bcero aynutopHbIX yacoB
3J1eKTPOHOB B KPHUCTAJLIAX 2 |2 [0
KBaHTOBast TeOpHsi CBOOOIHBIX 3JIEKTPOHOB B METAJLJIE. Omnnaiin
[ImoTHOCTB 3HEpreTUUecKnx cocTosiHuid. Pactipenenenue 0 0 0
®epmu-/lupaka.

Mertasibl, nonynpoBogHUKH. COOCTBEHHBIE U IPUMECHBIE
MOJTYIIPOBOIHUKU. DIIEKTPOHHAS U JABIPOYHAs IPOBOJAUMOCTH.
CaepxnpoBoauMocTb. Pabora Beixona. TepMmoanekTpoHHas
smuccusi. KoHTakTHas pa3HOCTh MOTEHIINAJIOB.
TepMoaIeKTpUYECKUE SIBICHUS.

12 DJjieMeHThbI GU3NKH aTOMHOIO siApa Bcero ayauTopHbIX yacoB
CocraB aTOMHOTO A1pa. ATOMHBIII HOMEP ¥ MAaCCOBOE YUCIO. | 2 |2 [0
N3otombl. Pazmepsl aToMHOTO siipa. Macca u sHeprus cBs3u. | OHiaiiH
Hedext maccel. O0oovedHas v KaneiabHas MOJICIH s/Ipa. 0 0 0
PagnoakTuBHOCTE. BUIBI paliOaKTUBHBIX MPOIECCOB: AJbda-
pacnaj, 6era-pacmnaj], raMma-pacnaji. 3aKoH paJiioaKTUBHOTO
pacnana. lenenue anep. Cunres suep. smepenus n3inydeHuit
- TO3UMETPHSI.

13 OcCHOBBI (PM3MKH 3JIEMEHTAPHBIX YACTHL Bcero ayuTopHsIX 4acoB

Mertoabl peructpanuu 31eMeHTapHbIX yactull. Kamepa
Bunbcona. @otorpaduueckuit meroa. Monnsammonnas
kamepa. Cueruuk ['elirepa-Mromnepa. CUUHTHIUISILTUOHHbBIE
CUETYUKH.

Bupl B3aMMOAENCTBUS U KJIACCHI DJIEMEHTAPHBIX YaCTHII.

2 IE [0
Oumntaiin
0 0 0




YacTuIbl 1 aHTHYACTHUILIBI.

AJITUTUBHBIE 3aKOHBI COXPAHEHUA: DJIEKTPUUECKUM 3aps/l,
bapuonnoe uucno, JlentoHHOE U MIOOHHOE yucia, YacTUibl U
aHTUYaCTHIGI, [ unep3apsia (CTpaHHOCTD ).

Tpu MokoJIeHUs JIENTOHOB U KBAPKOB.

Teopus Benmnkoro o0beuHeHus.

14 -16 | KonnenrtyajibHble BONPOCHI KBAHTOBBIX KOMIIBIOTEPOB H Bcero aynuropHbIX yacoB
KBAaHTOBO# Kpunrorpagun 6 | 6 | 0
N3mepenue B kBaHTOBOM MexaHUKe. KBaHTOBBIE KOppensauun. | Ouiaiin
HepasenctBo bemia u ¢puznueckas peanbHocts. KBaHTOBBIE 0 0 0
O6utel PU3nUecKas peannsanus KyOuToB.

1-16 AtomHasi Pusuka. PU3NPaAKTHKYM 0 0 32

1-16 JlabopaTopHbIil GU3NPAKTHKYM Bcero ayuTopHBIX 4acoB
Brinonaenue mabopatopHsix padboT 1o Kypcey. TemmoBoe 0 | 0 | 32
u3nyyenue. McenyckarenbHas U morjiouiaTesnbHas CiocoOHOCTH | OHaiH
ten. 3akoH Kupxroga. AGconoTHO yepHOe Tenno. 3aKoH 0 0 0

Credana-bonbimana. 3akon Buna. Ctosiurie BOJIHBI B
IIPOCTPAHCTBE TPEX U3MEPEHUN. UNCII0 HOPMaAJIBHBIX
COCTOsIHMM B uHTEpBasie . Popmyia Penes-/[xunca.
Cratuctudeckoe cpeHee SJHEPTUU TapMOHUYECKOTO
OCLMJUIATOPA (KJIACCUUECKOE Y KBAHTOBOE BBIPAXKECHMUE).
®opwmyia [nanka. [locrosanas [nanka.

COKpaH_IeHHBIC HAaMMCHOBAHUS OHJIAMH OIIIHIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

111 I1OTHOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuansl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTsl

5CM OJIEKTPOHHBIE CIIPAaBOYHBIE MAaTEPHAIIbI
NC VM HTEepaKTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xanue
5 Cemecmp
1-16 POU3NpaKTUKYM

Pa6ora 3. Dddexr Komnrona.

Pabota 9. Macc-cniektpomeTtp.

Pa6ora 10. OnbiT Pezepdopaa.

Pa6ora 11. Onpenenenue sHEprUM - YaCTHULL.
Pab6ora 12. lu¢pakius 31eKTpOHOB.

Pabota 14. M3ydenne xapakTepucTHYECKOTO PEHTI€HOBCKOTO CIIEKTPa METH.

Pabota 15. DnekTpoHHBIN MapaMarHUTHBIA Pe30HaHC.
Pabota 16. 3dpdext Meccbayapa.

Pa6ora 17. 3akon Mo3nu.

Pa6ora 18. ViccnenoBanre TpeKOB HOHU3UPYIOUINX YACTHII.




TEMbI CEMMHAPOB

Henemn

Tembl 3ansaTnii / Conep:kanue

5 Cemecmp

1

TermioBoe u3iryuyeHue
TennoBoe n3iyyeHue.

doToHBI
®dotonbl. Ihdext KoMmnrona, TopM0O3HOE PEHTTEHOBCKOE U3TYUCHUE.

Hz[epnaﬂ MOJ€Jb aTOMaA
}Iz[epHa;I MOACIb aToMa

BousiHOBBIE CBOIICTBA MUKPOYACTHI
Boanosie cBoiicTBa Mukpodactuil. [le-OpoitneBckast 1jMHa BOTHBI.

DJIeMeHThl KBAHTOBOH MEeXaHUKH.
DJIeMEHThbl KBAaHTOBOM MeXaHuKH. Y paBHeHue [IIpeaunrepa.

KBanTtoBanue MOMeHTA HMIIYyJIbCa
KBanToBanne MoMeHTa HMITYJIbCA.

Pe3yanaT1>1 KBAHTOBOI MeXaHUKH IJI aTOMa BOAOpOIa
PGSYJ'IBT&TBI KBaHTOBOM ME€XaHUKHU IJIs1 aTOMa BOAOpOJaa

KonTpoabsHnas padora

TemnnoBoe u3iryyeHue.

DOTOHBI.

SnepHas Mmozenb aToma.
BonHoBBIE CBOMCTBA MUKPOYACTHIL.
DneMEeHTHI KBAaHTOBOW MEXaHHUKH.
KBaHTOBaHHME MOMEHTa UMITYJIbCA.

Pe3yJIbTaTbI KBAHTOBOI MeXaHUKH JJ1s aTOMa BoOaOpoaa
PacnpeﬂeneHI/Ie 9JICKTPOHOB I10 SHCPICTUUCCKHUM YPOBHIAM B ATOMC

10

Cl'leKprl IIECJIOYHbIX METAJIJIOB
CHGKTpBI IICJIOYHBIX MCTAJIJIOB HATPUS, JIUTHUS.

11

XapakTepHcTHYECKOe PEHTI€HOBCKOe H3/1yYeHHe.
XapakTepUCTUUECKOE PEHTIT€HOBCKOE U3IYUYEHHE.

12

JAByxaTomMHasi MoJIeKYyJIa
JIByxaToMHas MoJIeKya

13

MaruuTHBIH MOMEHT aTOMA
MarauTHeII MOMEHT aToOMa

14

TemioeMKoOCTh KPpUCTAJLJIOB
9HepFCTI/I‘leCKI/IC 30HBI B KpUCTAJJIAX

15

KonTtpoabnas padora

Pe3ynbTaThl KBAaHTOBOW MEXAHUKH JIJISI aTOMa BOAOPOA.
Pacnipenenenue a1eKTPOHOB 110 SJHEPTETUYECKUM YPOBHSAM B aTOME.
CrekTpbl HIETOYHBIX METAIIIIOB.

XapakTepuCTUYECKOE PEHTTEHOBCKOE U3JTyYEHHUE.

JIByxaToMHasi MOJIEKYIa.

MarauTHBIH MOMEHT aTOMa.

16

yieMeHThI GU3HKH ATOMHOI0 f/Apa.
OneMeHThl (PU3UKHU 3JIEMEHTaPHBIX YaCTHII

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU




Ha xadenpe oOmelt (Gu3MKu MO KaKIOMYy M3  Pa3leioB Kypca CO3JaHbl JJIEKTPOHHBIC
KOHCTICKTHI JIEKIIUH U AJIEKTPOHHBIE MPEe3eHTalud K HUM (He MeHee 160 mTyk K KaxJaoMy pas3feny).
Jlekuy 4MTAIOTCS B CIIEUUAIN3UPOBAHHON MYIbTUMEIUHHON (pU3MUECKON ayAUTOPUH C MPHIAHHBIM
JIeMOHCTpalMOHHBIM KabuHeToM. [IpenogaBarensmu kadeapsl oOmen (UMK PerysipHO MTPOBOISATCS
TEMaTUYECKHE TECTUPOBAHUS (BKJIIOYas BXOJHOE TECTUPOBAHUE OCTATOYHBIX 3HAHUM), LEIb KOTOPBIX
— CTUMYJIMpPOBAaHHE CTYJEHTOB K IIOCTOSIHHOW pa0oTe Ha BCEX BUJAX AYyAUTOPHBIX 3aHATHH U
PETYJIIPHOTO BBINOJIHEHUS CTYJACHTAMU CEMECTPOBOrO JOMalIHero 3ananus. Kaxaslid pa3ien TecToB
COJIEPKUT OT 6 10 8 NUIAKTUYECKUX E€IMHUIL, YTO MO3BOJSET MOJACTPAUBATh TECT MOJ KOHKPETHYIO
3ajavy, CTOSUIYIO Tepej MpernojaBaresieM. B 3aBUCMMOCTH OT CUTyallMM, MpPernofaBaTellb MOKET
BapbUpOBaTh 4YMCIOM 331a4d B Tecte (or 1 g0 20), HEOOXOAUMBIX JUIsl MOJYYEHHUS TMOJOKUTEIBHOMN
OlICHKU (3aueTa), BpemMeHeM ero mpoxoxkaeHust (ot 10 munyt no 2 yacos). Ilo pesynbraram tecta
COCTaBJISIETCSI MMPOTOKOJI ¢ MH(OpPMAIHMEH 0 KaXIAOM CTyACHTe (BpeMs paboThl, oOmuii Oami, kakue
3aaHusl  pelleHbl  ycnemHo). lMeeTcss BO3MOXXKHOCTb IOBTOPHOIO  INPOXOXKJIEHHUS  TECTa.
[IpenycMoTpeHbl MephI MPOTUB HECAHKIIMOHUPOBAHHOTO JIOCTYIIA B CUCTEMY.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@DOH/T OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMMETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIETo,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuiie:

Komnerenuus NHauKkaTopbl 0CBOEHHUS ATTecTallHOHHOE MEepPONpHUsiTHE
(KI1 1)
YK-1 3-VK-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15
V-VK-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15
B-VK-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15
YKE-1 3-VKE-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-VKE-1 3, KU-8, K1-16, k.p-8, /13-16,
K.p-15

IIxkajnbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»xa0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO Oajiia BKIFOUMTEILHO. MTOroBas arrecranus [0 OUCHUIUINHE oreHuBaercs mo 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHUI B paMKax TEKYILEro U MPOMEXYTOUHOTO KOHTPOJIS.

HTorosas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

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




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

90-100 5 — «omauunor A

85-89 B OrneHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,

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

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

65-69 OleHKa «Y/IOBJIETBOPUTEIBHO

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

OrneHKa «HEeyT0BJIETBOPUTEIBHOY
BBICTABISICTCS CTYACHTY, KOTOPBIN HE 3HAET
3HAYHUTEIBHOM YaCTH POrPaMMHOTO

9_ Marepuara, JI0MyCKaeT CyIleCTBEHHBIC
Hwuxe 60 F ommOku. Kak mpaBuiio, omeHka
«HEyOos1EMEOPUMENLHON «HEYJOBICTBOPUTEIEHOY» CTABUTCS
CTyACHTaM, KOTOPBIC HC MOT'YT IIPOJOKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIH 10
COOTBETCTBYIOLICH THCIUILIHHE.

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

OCHOBHAA JIMTEPATYPA:

1. O A64 Ananu3 u npeacTaBlIeHUE pe3yabTaTOB KCIIEPUMEHTA | yUeOHO-METOIMYECKOe Iocoodue,
Boponos C.A. [u ap.], Mocksa: HUAY MU®U, 2015

2. 53 A64 Ananu3 u npescTaBlIeHUE Pe3yIbTaTOB SKCIIEPUMEHTA | yueOHO-METOIMYECKOe Iocoodue,
Boponos C.A. [u ap.], Mocksa: HUSAY MU®U, 2015

3. 53 C12 Kypc obmieit puzuku Ku.5 KBanrosas ontuka. AtomHas pusuka. usuka TBEpIOTo Tena.
du3uKa aTOMHOTO fAipa 1 3ieMeHTapHbIX yactull, CaBenbeB U.B., Mocka: Actpens, ACT, 2007

4. DU JI12 JlaboparopHsiii mpakTukym "AtomHas pusuka" : , Pyoun C.I'. [u ap.], Mocksa: HUAY
MU®U, 2012

5.539.1 JI12 JlabopaTtopHusiii ipakTukyMm "Atomuas ¢pusuka" : , Pyoun C.I'. [u ap.], Mocksa: HUAY
MU®U, 2012

6. DU JI12 Jlabopatopublit mpakTukyM "CrekTpsl aToMOB U Mojiekyn" : , Matponuuk A.1O. [u gp.],
Mockpa: HUAY MUDU, 2012




7.539.1 JI12 JlabopaTopHublii ipakTukyM "CriekTpsl aToMOB ¥ MoJiekyn" : , MarpoHunk A.1O. [u ap.],
Mocksa: HUSY MUDU, 2012

8. 539.1 JI12 JlabopaTopHbIi TpakTUKYM Kypca oOmieit ¢puszuku. Pa3zaen "Atomuas ¢pusuka" : yaeoHoe
nocobue 1 By30B, Matponuuk A.I1O. [u ap.], Mocksa: HUAY MU®DU, 2012

9. DU JI12 JlaGopaTopHblii MpaKTUKyM Kypca obmmei pusuku. Paznen "Atomuas pusuka" : yaueOHoe
nocobue 11t By30B, Marponuuk A.IO. [u np.], Mocksa: HUAY MUDU, 2012

10. 539.1 JI12 JlabopaTopHBbIii TpakTUKYM Kypca oomieit ¢puszuku. Pazaen "CriekTpbl aTOMOB U
Moutekyn" : yuebHOe mocobue s By30B, Marponuuk A.1O. [u 1p.], Mockea: HUSAY MU®DU, 2012

11. DU JI12 JlabopaTopHbIii TpakTUKyM Kypca obmieit pusuku. Pazaen "CrekTpsl aTOMOB ¥ MOJIEKYT"
: yaeOHOe ocooue st By3oB, Matponuuk A.I1O. [u ap.], Mocksa: HUSY MU®DU, 2012

12. 53 K17 PykoBOACTBO K penieHuto 3aaa4 no ¢pusuke "OcHOBBI KBaHTOBOM pusuku. CTpoeHue
BelecTBa. ATOMHas U sfaepHas pusuka" : yuebHoe nmocobue /uis By30B, Kanamnukos H.I1., Mockaa:
HUAY MUOU, 2012

13. DU K17 PykoBocTBO K pemieHuro 3a1a4 no ¢usuke "OcHoBbI KBaHTOBOH ¢u3uku. CTpoeHue
BelecTBa. ATOMHas U sfepHas pusuka" : yuedHoe mocobue st By3oB, Kanamuukos H.IT., Mocksa:
HUAY MUOU, 2012

14. 53 C12 COopHuk BOIpOCOB U 3a/1a4 1o oomieii pusmke : yaebnoe nocodue, Casennen 1.B.,
Cankr-IlerepOypr: Jlans, 2013

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 53 183 3anmaum o kBaHTOBOM (hu3mKe : yueOHOe nmocobue aiis By3oB, Mponos U.E., Mocksa:
bunowm. JIaboparopus 3Hanuit, 2012

2. 539.1 K52 JIaGopatopHslii mpakTukyM "ATtomHast pusuka". 3akon Mosmu (5-19A). UHTeHCHBHOCTD
XapaKTepUCTHUUECKOTr0 PEeHTIeHOBCKOro n3nyuenus meau (5-20) : , [lenrerosa M.B., Kistunn H.A.,
Cypxos B.B., Mocksa: HUAY MU®U, 2011

3. 533 I'67 DnemenTsl Gpusnku mia3Mel : Yued. nocodue, ['opdaues JL.II., M.: MUDU, 1992
I[MTPOI'PAMMHOE OBECITEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHDBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecIiedeHre He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU V1A CTYAEHTOB

Meroauueckue ykazaHus Ul CTYIAEHTOB C OIMCAaHUEM PEKHMMA U XapakTepa ayAUuTOPHOU H
CaMOCTOSITENIbHON y4eOHOW padOThI O JUCLIUIUINHE.

Meroanyeckue peKOMEHIALUH Ul YCBOCHUS TEOPETUYECKOT0 Kypca.

JUis ycremHoro u3ydeHus Kypca oOmed (u3MKM Ha MIaAlMX Kypcax M IOJATOTOBKU K
U3YYEHHUIO KypCOB TEOpeTHUYeCKOW (U3MKM Npu OO0Y4eHHHM B MHCTUTYyT€ Ha CTaplIuX Kypcax
HEOO0XOAUMO MPUICPKHUBATHCSA OINPENEICHHOM METOIUKU 3aHATUH. OCHOBHOE YCIOBHME yclexa —
cucremMarnyeckue 3aHsATuA. [louTn Oecmoje3HO TOJNBKO YHMTaTh JIIOOOW YYeOHHMK, €ro HYKHO
KOHCIIEKTUPOBATh, T. €. 3alIUChIBATh CaMO€ IJIaBHOE U3 TOTO, YTO BbI MOHSUIM (3aIIUCBHIBATH HAJ0 CBOU
MBICJIH, @ HE TEKCT y4yeOHWKa). Bce, dYTO oCTanoce HEMOHSTHIM, HaJO0 Ha ONIDKailimeM 3aHITHU
(;rexmmsi, cemuHap, JabopaTopHas padoTa) CpOCUTh (ITOCIIE ATOTO 3alKCcaTh CaMoe TJIABHOE U3 BHOBB
MIOHATOr0, a OCTaBlIeecs HESICHbBIM — Tak ObiBaeT! - mepecnpocuts). Ecnu naxe nenslii pasnen
OCTaJICS HESICHBIM, 3TO HE I0Ka3aTeslb BallMX CIIOCOOHOCTEH; CKOpee BCEro Bbl €lle HE Hadaju
3aJjaBaTh BONPOCHI ce0e U IpYruM. A U3yduTh (U3UKY O€3 BONPOCOB: 3aueM?, mnouemy?, oTkyaa? —
HEBO3MOXKHO. BbIBOJBI, BcTpeuaromuecss B Kypce (y4yeOHHUK, JIeKLus), HEOOXOIUMO MpojesaTh
CaMOCTOSITENIbHO (CITyCTsI HEKOTOPOE BpeMs Iociie MpopabOTKHM M HE 3arisiiblBasi B KOHCIIEKT WJIU
yuebnuk). [locme TOro kak BBl HAaydWINCh JaBaTh ompeneneHus ((QU3ndeckd NpPaBWIBHO U
rpaMMaTUYeCKH BEPHO), 3alHMChIBATh MX MAaTEeMaTW4ecKH, (OPMYIHPOBATH CBOMMH CIOBAMH H
3aIMCBIBAaTh (PU3NUECKUE 3aKOHBI, OOBSICHSITD, TJI€ U KaK OHH IPUMEHSIOTCS, MOKHO CYMTATh U3YYCHUE
JAHHOTO pasjesia 3akoHYeHHbIM. Hwuuero, Biitouyas BaKHEHIIME BBIBOJbI, OIpPENCIECHUS U
(bopMyYIMPOBKH, HE HAZ0 YYUTh HAU3YCTh. [Ipr HEOOXOIUMOCTH MOHATHIN M 3aKpeNIeHHbIH MaTepuan
BbI JieTKo BcrioMHuTe. [IpopabateiBas MaTtepual, Moje3HO MOJIb30BAThCS pa3HbIMU yueOHHKamu. [Ipu
MOJIrOTOBKE K 3K3aMEeHaM JIOCTaTOYHO COOCTBEHHOTO KOoHcHekTa. CBefeHus MO BbICIIEH MaTeMaTHKe,
0€e3 KOTOpPBIX COBPEMEHHOE U3JI0KEeHUE Kypca (PU3HKH HEBO3MOXKHO, PACCMOTPEHBI B MaTEMAaTHYECKOM
BBEJICHUM OCHOBHOW M JOMOJHUTEIbHOW nuTeparypbl. Kpome Toro, mapajiienbHO ¢ KypcoMm oO1ei
¢usnkn Bbl m3ydaere Kypchl BBICIIEH MaTeMAaTHKH, MPOTPaMMBI KOTOPHIX COAJaHCHPOBAHBI M
COTPSDKEHBI C POrPaMMOit Kypca oOmelt (GU3uKH.

Metoauueckre peKOMEHIaluy JJIs HOATOTOBKHA K CEMUHAPCKUM 3aHATHUAM M PELICHUIO 3a/1a4.

IIporpaMma Kypca M CEMECTPOBBIM KaJIEHIApHBIM IUIAaH COCTABJIEHBI TaK, YTO TEMBI
CEMMHAPCKUX 3aHATHH CIEAYIOT CTPOro 3a TeMaMmHM JIeKiuui. M mporpamma Kypca, U cEMECTPOBBIN
KaJIEHAApHBIM IUIAaH JOCTYIHBI KaXXOMY CTYAEHTY Ha caiTe yHuBepcurera. IloAroroBUTHCS K
OYEPETHOMY CEMUHAPCKOMY 3aHSATHIO- 3TO, MPEXIE BCEro, MpopadoTaTh JEKIHMOHHBIN MaTepuall,
COTJIaCHO MCETOAUYCCKHMM PEKOMCHAAUWAM, AJAaHHBIM BBIIIC. Bce HeBBIICHEHHBIE BOIIPOCBI TCOPUHU
MOKHO (M HYKHO) 3aJiaTh IpernojaBaTesli0o B Hayalle ceMHUHapcKoro 3aHsTus. Ha cemuHape, kak
IIPAaBUJIO, Pa30UPAIOTCS BONPOCHI M KAadeCTBEHHBIE 3aJjaud, JAOLIME BO3MOXKHOCTb Oojee TIIyOOKO
IIOCTUYb M3y4yaeMblil pa3zen Kypca. Kpome Toro, Ha ceMuHape y4yaT NpaBWJIBHO CTaBUTb M pEIIATh
3a/lauM, aHAIU3MPOBATh pelleHue 3anad. [lo mpoiiieHHON Ha ceMMHape TeMe JAroTCs 3aJadd Juis
CaMOCTOSITEJILHOTO (JIOMAIIHEr0) pPElIeHUs. Y CBOGHHE Kypca BO MHOIOM 33aBHCHUT OT OCMBICIIEHHOTO
BBITOJIHEHUS IOMAIITHETO 331aHuUs, BAYMYUBOTO PELICHHUS OOIBIIOr0 KOJIMYECTBA 3a/1a4.

[Tpu pemenun 3agau 1eaecooOpa3sHO PyKOBOACTBOBAThCS CIENYIOIUME IpaBuiaMu. [Ipexne
BCEr0 HYXKHO XOpOIIO BHUKHYTh B YCIIOBHME 3a/ladM, 3allMcaTh KpaTko ee yciaosue. Eciu mo3Bosser



XapakTep 3amady, oO0s3aTENBHO CHeNaldTe PHUCYHOK, TMOSICHSIOMUNA €€ CYIIHOCTh. 3a PEIKHUMH
UCKITIOYCHUSMH, KaXasi 3ajada JIOJDKHA OBITh CHauyaia penieHa B oOmeM Buiae (T. €. B OYKBEHHBIX
000 3HAaYCHMSX, a HE B YHWCJIAX), MPUYEM HCKOMas BEJIMYMHA JOJDKHa OBITh BBIPAXKEHA uepe3
3aJlaHHbIe BeTUYMHBL. [lomydnB pernieHne B 0O0mIeM BUIE, HY)KHO MPOBEPHUTH, MPABWIBHYIO JIU OHO
HMMeEET pa3MepHOCTh. Eciii 3TO BO3MO>KHO, UCCIIEI0BATH MMOBE/ICHUE PEIICHUS B MPEACIIbHBIX CIIydasiX.

B Ttex caywasx, korga B MpOLIECCE HAXOXJCHUS HMCKOMBIX BEJIWYUH MPUXOJIUTCS pellaTh
CUCTEMY HECKOJbKUX TPOMO3JIKMX YpaBHEHUU (Kak, HampuUMep, 4acTo ObIBaeT NpHU HaXO0KJICHUU
TOKOB, TEKYIIMX B CJIOXHBIX Pa3BETBICHHBIX IEMsX), LEIeCO00pPa3HO CHayala MOJACTAaBISATh B 3TU
YpaBHEHUS YHUCIIOBBIE 3HAYEHUS KOIPPUIIMEHTOB U JIMUIb 3aTeM OMNPENENATh 3HAYEHUM HCKOMBIX
BEITMYMH. Y OCIUBIINCH B MPABUIBLHOCTUA OOIIETO PEIICHHMS, MOACTABISIOT B HETO BMECTO KaXI0H U3
OYKB YMCIIOBBIC 3HAYCHUS 0003HAUYCHHBIX MU BEIIMYHH, Oeps, pa3yMeeTcs, BCE 3TH 3HAYCHUS B OTHOU
U TOW K€ CUCTeME eIUHHUIl. UTOOBI OOJETYWTh ONpPENEICHHE IMOPSIKA BBIYMCISIEMON BEIHUYUHBI,
TMIOJIE3HO MPE/ICTABUTh UCXOHBIC BETMUYMHBI B BUJC YUCEI, OJIM3KUX K SAMHHIIC, YMHOXKEHHBIX Ha 10 B
COOTBETCTBYIOIIEH cTeneHu (Hampumep, Bmecto 247 moactasuth 2,47E+2, Bmecto 0,086— umcio
0,86E-1 u 1. 1.). [loncraBuB B popmyny uucia, Ipexiae YeM HauaTh BBIYUCICHUS, IPOBEPHTE, HENb3S
JI BOCTIOJIb30BaThCs (hOpMyNIaMu JIJIsl TPUOIMKEHHBIX BHIYMCICHUH, MpUBEIeHHBIMU B [IpuinoxeHusx
PEKOMEHI0BaHHBIX COOPHHUKOB 3a/1a4.

Hano mnoMHHTB, 4YTO 4YHCIOBBIE 3HAYCHUS (U3MYCCKHX BEIMYMH BCET/A  SIBIISIOTCS
npubmmkeHHbIME. [loaTOMy TipH pacdeTax HEOOXOJAUMO PYKOBOACTBOBATHCS MPABHIIAMU JICHCTBUH C
MPUOIMKCHHBIMHI YUCIIaMU. B 9acTHOCTH, B IMOJIyYEHHOM 3HAYCHUW BBIYUCIICHHON BEITMYHHBI HYKHO
COXPaHUTh MOCJICTHUM TOT 3HAK, €UHUIIA KOTOPOIO MPEBBIIIACT MOTPEIIHOCTh 3TOW BENUUYUHBIL. Bee
ocTajbHble 3Havamue mU@pbl Hamo OoTOpocuTh. I[lomydyuB uKMCIOBOW OTBET, HYXKHO OLIEHUTH €r0
paBAo0no100HOCTh. Takast oreHKa MOKET B psijie Cly4aeB OOHAPYKHUTh OMIMOOYHOCTH MOTYYECHHOTO
pesynbrata. Hampumep, CKOpOCTh Tejla HE MOXET ObITh OOJbIIE CKOPOCTH CBETa B BaKyyMe,
JAbHOCTh TOJIeTa KaMHs, OpOIIEHHOTO YelIOBEKOM, He MoKeT ObITh mopsaka 1000 M, macca
MOJIEKYJIBI — TOpsiiKa 1 Mr u T. 1.

Pemenue 3agau npuHeceT HAMOOBIIYIO MOJIB3Y TOJIBKO B TOM CIIy4ae, €CJIM yUYalluiics pemaer
3a/1auyu caMoCTOsATEIbHO. PemuTh 3amauy 0e3 momoru, 06€3 MOACKa3Kh 4acTo ObIBAET HEJETKO U HE
Bcerna ymaercs. Ho nake He yBEHUaBIIMECS YCIE XOM TOMBITKH HAWTH pelieHUe, €ClIu OHHU
MPEANPUHUMAINCH JIOCTATOYHO HACTOWYWBO, TPUHOCAT OIIYTUMYIO TOJIb3Y, TaK KakK pPa3BUBAIOT
MBIIJICHHE M YKPEIsioT Boiio. CreayeT MMeTh B BUAY, YTO PEIIAIOIIYI0 pPOiib B paboTe HaJ
3aJladyaMi, KaKk 1 BOOOIIe B YUEHUH, UTPAIOT CHJIa BOJIU U TpyIoto0ue.

He cnepyer cMmymaTthcsi TeM, YTO HEKOTOPBIE 3a7aud HE PELIAIOTCS «C XOoay». JlocToBepHO
YCTaHOBJIEHO, YTO TMPOILIECC TBOPYECTBA B OONACTH TOYHBIX HayK (a pelleHue 3adad ecTh BH
TBOpPYECTBA) MPOTEKAET Mo cienyromiei cxeme. CHavana WMAET MOATOTOBUTEIbHAS CTaAus, B XOJE
KOTOpOI y4YeHBbI HACTOMYMBO HILET pelieHue mpodsembl. Eciau pemieHue HalTH He yaaeTcs U
npoOiieMa OCTaBJIEHA, HACTyNMaeT BTOpas cTaaus (CTagus WHKyOalMM) — Yy4YeHBIH HE JyMaeT o
npobjeMe W 3aHUMAETCsl APYTMMH Borpocamu. OJHAKO B TOJCO3HAHUU MPOJOKACTCS CKPBITas
paboTa MBICITH, KOTOpas 4YacTO MPUBOAWT B KOHEYHOM HTOT€ K TPEThEHl CTajuM - BHE3AMMHOMY
03apEHHUI0 U TONy4YeHHIO Tpedyemoro pemieHus. HyHO MMeTh B BUIY, YTO CTaius MHKyOaIlMu He
BO3HUKAET cama CO0Oi - JUIsi TOTO YTOOBI MYCTHTHh B XOJ MAIlIMHY O€CCO3HATEIHHOT0, HEOOXOaUMa
HACTOWYMBas UHTEHCHBHAsI paboTa B XOJ€ MOATOTOBUTEIHHON CTaauu. Pernienue 3amad, Kak Mbl yiKe
OTMEYaJii, €CTh TaKXE BHJ TBOPUYECTBA M TMOJUYMHSIETCS TEM K€ 3aKOHOMEPHOCTSM, 4TO M paboTa
YYEHOr0 HaJ HaydHou mpoOnemoil. IIpaBma, B HEKOTOPBIX CiIy4asiX, BTOpas CTaaAusl - CTaJuA
MHKYOAllUU - MOKET OBbITh BbIpa)K€Ha HACTOJBbKO ci1abo, 4To ocTaeTcsl HezaMmeueHHOU. M3 ckazaHHOTO
BBITEKAET, UTO PEIICHHE 3a7a4 HU B KOEM CJIydae HE CIeIyeT OTKJIAJbIBaTh HAa TOCIEIHUN Beuep



nepesl 3aHATUSAMH, KaK, K COKaJIEHUI0, HEPEKO MOCTYIal0T CTyIeHThl. B 3ToM ciyuae Oosee cioxHbIe
U MPUTOM HauOoliee CoAep KaTeIbHbIC W TOJE3HBIC 3a7aud 3aBEAOMO HE MOTYT ObITh pemieHbl. Han
3aJJaHHBIMH «HA JIOM» 3aJadyaMd HaJI0 HAYMHAThH JyMaTh KaK MOKHO paHbIIe, CO3/1aBasi YCIOBUS IS
peanu3ay CTaJ i HHKyOaluu.

Eciu B ycnoBuM 3aa4vi MMEIOTCSI YMCIIOBBIC JAaHHBIC, HE JICHUTECHh JIOBOJIUTH PEIICHUE 0
YHCIOBOr0 OTBeTa. YTOOBI MONY4YUTH MPaBUIIbHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOUIO 3HATH
€IMHULIBI (PU3UYECKUX BEJIUYUH U yMETh MPOM3BOAUTH AKKypaTHO M HaAeKHO pacueTsl. U To, u
Ipyroe MOXeT OBbIThb JIOCTUTHYTO TOJBKO JUIMTENbHOM mpakTukoil. Ocoboe BHUMAHUE HYXKHO
oOpaiiaTh Ha TPAaBWIBHOE OINpEJelieHue MopsaKa HCKOMOM BenuuuHbl. Cpeau ydaumxcs 4acTo
BCTPEUACTCS YIUBUTEIBHOE 3a0IyKICHUE - OHU CUUTAIOT, YTO OMIMOKA B MOPSJIKE BEITUYHHBI (JJaXKe Ha
HECKOJIBKO TIOPSKOB) MEHEE CYIIECTBEHHA, YeM OImMOKa B 3Hadanmx mudpax. HeobocH"BaHHOCTH
TaKOr0 MHEHUS JIETKO OOHApyKHBaeTCs Ha cienyromieM npumepe. Ommoka, 3aKIF0Yaonascs B TOM,
9T0 BMECTO 5 mosrydeHo 7, coctaBisier 40 %, B TO Bpems Kak OIMOKa BCEr0 Ha OJUH IMOPSIOK
(cxaxxem, BMecTo 1,0E4 momyueno 1,0E5) coctasmnsier 900 %.

B pexoMenayeMbIx COOpHHKAX 3ajad, B pasjene, KOTOPBIKA ClieyeT 3a OTBETaMH, COJIep:KaTCs
yKa3zaHUs K pelleHuto Oosiee TpyaHbIX 3anad. OOpamarbcss K HUM HYXHO JIMIIb MOCIE TOT0, Kak
HECKOJIBKO IMOMBITOK PEUINTh 33/1a4y HE MPUBEIYT K YCIEXY.

Hakonen, Hamo uMeTh B BHAY, YTO B PsjC CIy4acB 3aJadd PACIOJIOKCHBI B JIOTHYCCKOM
MOCJICOBATEIHFHOCTH U B TTOPSIKE BO3PACTAIONICH TPYAHOCTH. [109TOMY TOTIKOM K PEIICHUIO TaHHOM
3aJla4l MOYKET MOCITY>KUTh 03HAKOMJICHHE C HECKOJILKHMH MTPEINICCTBYIONUMU 3a]]a9aMHu.

MeTtoauueckre peKOMEeH Al AJis OJITOTOBKHU K J1a00paTOpHBIM paboTam.

OcBoeHHE CTYAEHTOM J1a00paTOPHOTO MPAKTHKyMa — HEOOXOAUMas COCTaBHAs 4acTb PaOOTHI
CTYJICHTA IIPH OCBOCHHH Kypca o01iel (pu3HuKu.

Kaxxaplii cTyieHT 32 OJTUH ceMecTp JOJKEH BBITIOJHUTH 110 UHIUBUAYATbHOMY IpaduKy ceMb
(ecnu crenMagIbHO HE OTOBOPEHO) JIAOOPAaTOPHBIX paboT. I'paduk padoT CTyJeHT MmoyyaeT Ha IEpBOM
B CEMECTpE 3aHATUU B COOTBETCTBYIOIIEH JIabOpaTOPUH.

Kaxxnprit cTyieHT mepen HauajaoM ceMecTpa MOoJIydaeT MOJIHBIA KOMIUIEKT JIUTePaTyphl - HA0Op
KHUT ¢ Ha3BaHUeM «J[abopaTopHbIil MpakTUKyM». DTOT HA0Op KHUT HEOOXOAUM ISl CAMOCTOSATEIbHON
(momarHei) MOArOTOBKU CTYAEHTA K KXo JlabopaTtopHoil pabote. Tema ouepeaHoit 1abopaTopHOit
paboThl CTyJEHTa MOXET OIepexaTb JIEKIHOHHBIM Kypc. Kpome TOro, TeMbel OKOJO UETBEPTH
na0opaTopHbIX paboT BOOOIIE HE OTpa)KeHbI B JEKIMOHHOM Kypce. Takue nabopaTtopHble pabOThI
paclMpsoT KpYyr BOIPOCOB, paccMaTpUBAaIOIIUMXCS B paszzgene kypca oomiei ¢usuxu. [lo stoit
NpUYMHE ONHCAaHHE KaXAOH JabopaTopHO padOThl COAEPXKUT JAOCTATOYHO MMpOpaboTaHHOE
TEOPETUYECKOE BBE/IEHHE, OCHOBHBIE pacyeTHble (QOopMyJbl M (QOpPMYJbl pacyera IMOTPEIIHOCTH,
moApoOHOE onucaHue J1abopaTOPHOI YCTaHOBKH, CIICHAPHUI MMPOBEACHUS J1a00paTOpHOIT pabOThI, BUJIBI
Ta0JINL, 175 BHECEHMsI B HUX PE3yJbTaTOB M3MEpPEHUH, KOHTPOJIbHBIE BOMPOCHI, JAIOIINE CTYIEHTY
OCYILIECTBUTh CAMOKOHTPOJIb YPOBHSI CBOEH MOJATOTOBKH K padoTe.

dusnueckas 1adopaTopus — MOMEIIEHHE MOBBIIEHHON onmacHOoCTH. [IoaTOMy, BCe CTY/IE€HTHI B
Hayajie KaX/JI0To ceMecTpa Iepejl HauanoM paboThl B JIaOOPaTOPUH MPOXOIAT HHCTPYKTaXK MO TEXHUKE
6e3onmacHocTd. Kakaplii CTYAEHT B CHELMAIbHOM >KypHale CTaBUT CBOIO MOJMHUCH O TOM 4YTO OH
MPOCITyIIal HHCTPYKTaX MO TeXHUKE 0€30MacHOCTH paboThl B Ja00paToOpuu M 003yeTcs BBITOIHAThH
BCE IIYHKTHl HHCTPYKTaXa.

1. CTyneHThI He JOIyCKaloTCs B 1a00paToOpuIo:
a/ Tmocye 3BOHKa,



0/ B BepxHE#l ofiexe.

2. CTyneHT JOMyCKaeTcsl K BBIMOJHEHHIO pabOThl TOJBKO MOCJE MPOBEPKH MpPEnoaBaTeieM
TOTOBHOCTH CTY/ICHTA.

['0TOBHOCTB CTYZI€HTA K BBIIIOJIHEHUIO JIAOOPATOPHON PAOOTHI COCTOUT B CIIEAYIOILIEM:

a) MOJIHOCTBIO IOJITOTOBJIEHA K CAaue Ipeaplayas padora,

0) moAroTtoBieHa TeKyllas paboTa, MOATOTOBKA BKJIOYAET: Ha3BaHHE pabOThI, CXEMY
YCTaHOBKH, pabourie Gopmynasl U (GOpMysbl JUisi pacuera MOTPEIIHOCTeH; MepedyeHb NMPUOOpPOB U
MIPUHAJIJICKHOCTEH (TEXHUYECKHE XapaKTEPUCTUKH 3aMOJHSIOTCS B JIaOOpaTOPUM); MepeueHb 3aJaHHi
Y TaOJUIIBI U1 MIPSIMBIX U3MEPEHU;

B) 3HAHME HKCIEPUMEHTA U TEOPUU JAHHOW pabOThI B paMKaxX OMHCAHUS paOOTHI B IPAKTUKYME
1 y4eOHHKa 110 Kypcy o01eit Gu3uKu.

3. CTyIeHT He J0MYCKAETCsl K BBINOJIHEHUIO padOThl, €CIIH:

a) OTCYTCTBYET J1ab0paTOPHBIH KypHAT WM YKa3aHHBIC B MTyHKTE 2-0 3alKCH B HEM,

0) CTyACHT He 3HaeT TeOpuH paboThl B paMKax TEOPETHYECKOrO BBEICHHS B MPAKTHUKyME U HE
MPEJICTaBIsIeT OTUYETINBO, YTO U KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) UMeeTcs OoJiee OTHOW HEeCJTaHHON paboThI;

T') HE IOJITOTOBJICHA K caue mpeaplyias padoTa.

4. CTyneHTbl, HEJIONMYIICHHBIE K BBIOJHEHHIO 110 T.11.1-a, 3, BHIMOJIHSIOT paboTy B 3aYETHYIO
HEZIEI0.

5. CryneHTaMm, MPOIYCTUBIINM 3aHSATHS 10 YBOKUTEIHHBIM IPHYUHAM (MMEETCS JIOMYCK W3
JIeKaHaTa), MPEeI0CTaBUTh B TEUEHHE CEMECTPA BO3MOKHOCTD BBITIOJIHEHHUS JIFO00I CBOOOIHOM paboTHI,
HE BKJIIOUEHHOMW B €r0 MHAUBUAYalbHBIN Ipaduk. st aToro npemnoaasarens JOKEH B 1aO0OPaTOPHOM
KypHaJle CTyIeHTa cliejaTh 3alKucCh C MPOChOOI TOMyCTUTh CTY/ICHTa B YAOOHOE NSl CTyJIEHTa BpeMs
K BBITIOJIHEHUIO Pa0OTHI (yKa3aTh HOMEp paboThl, BEBIOpAaHHON IpernojaBaTesieM U3 MEHee 3aHAThIX, UTO
COOTBETCTBYET KOHITy criucka «I paduk BeIMONTHEHUS pabOT CTYACHTAMUY).

6. B TedyeHne OAHOro 3aHATHS JOMYCKAeTCs BBINOJHEHHE He Oojiee OnHOM 1abopaTopHOi
paboTHI.

7. He pomyckaercsi coBmecTHasi pabota 2-x W OOJNBIIET0 YWCIa CTYJEHTOB 3a OIHOM
YCTaHOBKOMW, €CIM 3TO HE MPEAYCMOTPEHO METOIUYECKUMHU YKa3aHUSMHU K BBHIOJHEHHIO JTAHHOMN
paboTHI.

[TpaBuia BegeHus 1ab0paTOpHOro XKypHaja CTyeHTa.

1. B xauecTBe XypHalla UCIIOJIb3yeTCsl TETpaJib OONBILIETO pa3Mepa.

2. Ha TUTynbHOM JIHCTE KypHaja JOJKHBI ObITh YKa3aHbl (haMUIUs U MHUIHAIBI CTYACHTA,
HOMEp TPYIIITHI.

3. Odopmienue kaxaod pabOThl HAUMHAETCS C HOBOM cTpaHulbl. CxeMbl U TrpadukKu
BBITIOJTHSIOTCSL KapaH/AaIlloM, BCE 3alMCH JIENAIOTCS PYYKOW, IS TrpadUKOB HCIOIB3YETCS TOJIBKO
MWIIIMETpOBasi Oymara, rpaduKy BKJICHBAIOTCS B BUJI€ CTPAHUIIBI B Ta0OpATOPHBIH KypHAI.

4. ITpu oopmieHnn paboThl PEKOMEHIYETCsl BBIACIATh CTPaHULIbI Ui pacyera. Ha pacueTHbIX
CTpaHMIIAX JIOJDKHBI 005S3aTeNbHO MPHUCYTCTBOBATh paboune (opMysbl C MOJCTaHOBKOW pPe3yibTaToB
NOpSMBIX M3MEpPeHUH W (PU3MYECKMX KOHCTAHT B OAHOHM cucreMe eauHull. Ha 3TuX ke cTpaHuiax
MIPOU3BOIUTCS pacyeT MOTrPEUTHOCTEH.

5. Odopmienne pabOTHI 3aBEpIIACTCS HAMMCAHUEM 3aKIIOYCHHUS. B 3aKitOueHUH TOJDKHBI
COZIEPIKATHCSI OTBETHI HA CIIEYIOIHE BOTIPOCHI:

a) 4TO M KaKMM METOJIOM U3MEPSIIOCH,



0) pe3yabTaThl ¢ aOCONIOTHONM W OTHOCHTEIIPHOM TOTPEIIHOCTSMH, JIOBEPUTEIHHOMN
BEPOSTHOCTHIO;

B) aHAJIN3 PE3yJIbTATOB U MOTPEUTHOCTEM.

[Tpuem 3aueta o mabopaTOpHOH pabOTe 3aKIIFOYAETCS B IIPOBEPKE:

a) pe3yJbTaToB pabOTHI,

0) TOCTOBEPHOCTH PAaCUYeTOB U UX COOTBETCTBUS MPSMBIM H3MEPEHHSIM

B) MPaBHJILHOCTH IMOCTPOCHUS rPaUKOB,

r) ohopmiieHHUs pabOTHI U 3aKITFOUCHUS.

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

Meroaunueckue peKOMEHIAUN K IPOBEACHUIO JICKIIUMN.

1. INoaroroBka k nekuuu. Cpa3y mociie HOPOYTEHHUS OUEPENHON JIEKIMM HAJ0 HA4YMHATh
MOArOTOBKY K cieayrouiei. CocTaBuTh IUIaH (HE KOHCIEKT!) JIEKLIMH, B KOTOPOM YKa3aTb, Kakue
BONPOCHl M B Kakoil MOCIIeAOBAaTENbHOCTH OYAyT H3/aratbes, Kakue IAEMOHCTpPALlUd U B KaKoM,
«mecTe» OynyT nokasansl. He cienyer neperpyxath JIEKLIHUIO AEMOHCTPALUAMHI — ONITUMAJIBHOE YHUCIIO
JIeMOHCTpalUi, KaK MpaBuiio, paBHO 3-5. JIeMOHCTpaLUu OJKHBI OBITh 00s3aTElIbHO K MECTY M C
OOBSICHEHUEM CYTH JIEMOHCTpUpyemoro spieHus. Jlajnee cieayer O3HAaKOMHUTBCS C TEM, Kak
M3JIaraeTcs COOTBETCTBYIOIIMI BOMPOC B HECKOJBKUX 3aCITY)KUBAIOUINX JTOBEPHUS YUEOHBIX MOCOOHSIX,
II0CJIE YETO HACTYIAET CaMblil BaXKHBIN ATal MOArOTOBKU — 00AyMbIBaHUE MaTtepuana. HakanyHne nss,
Korjga OyJeT YMTaThCs JIEKIHs, HYy)KHO BHHMATEIBHO MPOYECTh BECh OTHOCSAIIMICS K TeME JIEKIIUU
MaTtepuai, coaepxkamiuiics B ydeOHuke. Ha nexkumio HYXHO HUATH, OE3yKOPU3HEHHO Biajes
MaTEPUAJIOM.

2. Xapakrep JeKuu. JIeKIuu 10 KHBI ObITh SMOIIMOHAIBHO OKpalleHHbIMU Hy>XHO yBiekaTh
CIIyLIaTEJIE CBOEW YBIIEYEHHOCTBIO. DBbIpaxaTb yIMBIEHHE M BOCXHUILEHUE IOIYYCHHBIMU
pesyabTatamu. OOpamiaTh BHHMaHHE Ha HX HPOCTOTY (€CIiM HE HMEEeT MECTO MPOTHBHOE),
CUMMETpHIO, KpacoTy. [Ipemiarars ciaymaTesssM MONBITaThCSA MPEICTaBUTh, YTO UCIBITHIBAT TOT WIN
MHOM y4eHbI, c/ieaBIIui OTKpbITHE. YNTas JIEKIHI0, HY)KHO CTPEMUTHCS OYJIUTh MBICIIb, PACCYXKAATh
BCIIyX, BOBJIEKas B 3TOT Ipolecc cTyaeHToB. Korma ObiBaeT, BO3MOXKHO, MpeiJiaraTb CTyIE€HTaM
c000pa3uTh, KAKUM MOXKET ObITh MCKOMBIN pe3ynbTar. OTpOMHOE 3HAUYE€HHE MMEET KYNIbTypa Peuu.
CoBeplilIeHHO HEIOMYCTUMBI CJIOBA — Mapas3uThl, CII0Ba — COPHSAKH: BOT, 3HAUMUT, TaK CKa3aTh U T. II
Henpuemnema cOnBunBasi, HECBA3HAs PeUb.

3. TexHuka yreHus. B Hadasne NeKuU HYXKHO JAaTh KpaTKOE€ BBEACHUE, aHHOTALIUIO, 0030p JUIs
OpPHEHTUPOBKU. Pacckazate 0 yeM OyneT pedb, 4TO M Kak OyIeT BBIICHEHO MJM MojyyeHo. MHaue
CTY/IGHTBI «3a JIEPEBbSIMH HE YBHUJIAT Jieca». 3aKOHYMB H3JIOKEHHE, KaKoro- JMOO BOIpoOca, JaTh
pe3tome, 0003peTh caenaHHoe. B xoe JeKIuu HyXKHO YKa3blBaTh, YTO U B KaKOM BHJE CTYJIEHTY
HY)KHO OyJIeT NOMHHUTb Hau3ycTh, U B OCOOCHHOCTH, YTO HE HAJ0 CTPEMHTHCS 3allOMHHUTH. HyxHO
MIpeloCTeperaTh CTYACHTOB OT «3yOpEeXKH», B YACTHOCTH JE€MOHCTPATUBHO CIUCHIBATh (WK JI€1aTh
BUJ, YTO CIIKChIBaeTe) ¢ OyMakKHM Ha JOCKY Te (OpMyJbl WJIM YHUCIOBBIE 3HAYEHUS, KOTOpbIE HE
CIIEYeT 3allOMHHATh. UnTas JIEKLUIO, HY’)KHO BCE BpeMs 3a00TUTCS, YTOOBI BaC IMOHUMAJIH.

['oBOpUTH TPOMKO, BHSTHO, pa30OpuMBO, MUCATh KPYMHO, aKKypaTHO U 4eTko. CrnenuTh 3a
TEeMIOM uTeHHs. TeMI JoKeH OBITh 10CTaTOYHO YMEPEHHBIM Ui TOTO, YTOOBI CTYAEHTHI yCIEeBaIN
CJIIEIUTH 3a XOJIOM PacCYKICHUU M 3alMChIBATH OCHOBHOE, U BMECTE, C TEM JOCTATOYHO >KUBBIM,
9TOOBI HE BOIIAPUIIACH CKYKA.



4. CooTHoOIIIEHNE JIEKINK C yueOHUKOM. B jekiuu u ydyeOHHKE paccCMaTpPUBAIOTCS OJHHU U T
K€ BOIIPOCHI, HO B pa3HbIX paKypCax W pa3]IMYHbBIMU BbIPASUTCIIBHBIMHU CPCACTBAMMU. B ornuume ot
yqe6H1/H<a B JICKOHUU MCIIOJIB3YIOTCA KCECTbl, MUMHKA, 6OJILIJ_IaSI CBO6OI[a 1 BBIPA3UTCIILHOCTL PCUH,
JEMOHCTpAIlMi. B M3BECTHOM CMBICIIE MOXHO CKa3aTh, YTO JIEKIUS M Y4EOHHK HE IyOIHpYIOT, a
JIOTIOJIHSIIOT JIPYT JIpyra.

MeTtoauueckre peKOMEHIalluK K TPOBEICHUS MPAKTUYECKUX 3aHATHIMA

OdeHb BaXXHO JOOUTBCS TOrO, 4YTOOBI C CaMOro Hayaua CIOXKWINCH IPaBUIbHBIC
B3aHMOOTHOUIEHHUsI cO cTylaeHTamu. CoO CTOpPOHBI MpenojaBaTeliss XapakTep B3aWMMOOTHOIICHUN
oTpesieNisieTCs CIOBaMU: 100OposkenareabHas TpeOoBaTeIbHOCTh. CO CTOPOHBI CTYACHTOB KENaTeIbHO,
1IT06BI OHHU OTHOCHJIMCH K HaM C OOBCPUCM H HCKPCHHE, HC NBITAJIUCh HAC O6MaHbIBaTb. I[JISI 9TOTI'0
HYXXKHO HCKJIOYHTh M3 00MXOJa BCE TO, YTO MOXKET TOJKHYTh CTyAeHTa Ha oOman. Hamo sicHo
IIOHUMAaTh, 4YTO AAJICKO HE Ka)KI[BIfI CTYACHT B COCTOAHHNU PCIIUTH BCC HICCTh 3aaa4, KOTOPbIC Mbl CMY
naeM Ha Henento. IToaTomy, He HagoO MOpULIATH CTYAEHTA 3a TO, YTO OH HE BBINOJHMII BCE 3a/laHUs.
CrokoitHo (ukcHupyiiTe HOMEpa HEBBINOJIHEHHBIX 33/lad M HE MPOpabOTKYy TEOPUM U HUKAK HE
MPOSBIISINTE CBOE HEYTOBOJLCTBUE. bombllle TOro, eciny BUIHO, YTO CTYACHT CTapaercs, a y HEro He
MOJIY4aeTCsl, OH PELI, CKaxeM, 2-3 3aa4u U3 MIECTH, TOXBATUTE, TOJA00IPUTE €ro.

Ecnu ecTs OCHOBaHHUSA CUUTaTh, UTO CTYACHT pabOTaeT HEIOCTaTOYHO, CKaxute emy: «Hamo
CTapaThCs peuarh OOJIbIIE 33/1a4, MHAYE Bbl HE BOIIETE B HOPMAJIbHYIO KOJIEIO»

OcHOBHass W O4YeHb TpyJHas 3amaya — JOOUTBCS TOTO, YTOOBI CTYIEHT pPETYISIPHO H
MHTEHCUBHO paloTan HaJx Teopuedl u 3amadamMu. CTyOeHTbl AOJKHBI OBITH MPUYYEHBI K 3TOMY C
MEPBOTO JHS, YTOOBI 3TO Ka3aJOCh UM €CTECTBEHHBIM, caMO co0oi pasymerommmcs. s perieHus
ATOM 3aJ1auM UMEeTCs 1ieJlasi CUCTeMa ITPHUEMOB.

OauH U3 MpUEeMOB — 3TO Mpolieaypa Omnpoca. ITO HE MPOCTO OIMpPOC, 3TO — LIEPEMOHHUAN, B
KOTOPOM Y4YacTBYET BCs Tpymia. B aToMm coiib, B 3TOM MCUXOJIOTHYECcKas MOJ0CHOBa orpoca. To, 4To
BbI Y3HA€TE, KTO UTO CHEJall I HE CEIal, B KAKOM COCTOSIHUM HaXOAUTCS TPYIA, - 3TO HE TIIABHOE,
3TO — MOOOYHBIA pe3ylbTaT IEPEeMOHMH ompoca. ['JaBHOE B TOM, YTO CTYJIEHT OKa3bIBAaeTCs
IIOCTAaBJICHHBIM B TaKHE€ IICUXOJIOTHYCCKHE O6CTO$IT€J'II>CTB&, 4TO0 €My NPUXOOHTCA pa60TaTI>. Mkl
HacTauBa€M Ha TOM, YTO JOJIXKCH OLITH OepeMOoHHraI Oormpoca, B KOTOPOM yHaCTBYIOT BCC CTYACHTBI, BCC
C MHTCPECOM CIIyHIarOT, KTO YTO CKa>XXCT. N umxakmx IIpru 5TOM 3ajJad, HHUKAKHX BOIIPOCOB IJId
o0yMbIBaHUSI HE JIOJDKHO ObITh. Ha mocnemyrommx 3aHSITHsIX 00s3aTEIbHO MOMHTEPECYHTECH, KaK
oObcTouT Jneno ¢ jgoiaramu. Eciu CTyAeHT TOBOPHUT, 4YTO JIOAT JIMKBUAWPOBAH, 3auyepKHUBAETCS
COOTBETCTBYIOIIAsl IIOMETKa B TEeTpagu. Eciau cTyaeHT 3asBisieT, 4TO JOAT II0KAa OCTAaeTcs, Ha
CIIEAYIOIIEM CEMHHApe CHOBA CIIPOCUTE, KaK 0OCTOMT JIEI0 ¢ J0JraMH, U Tak MOCTynaire 70 Tex mop,
MoKa JJOJT He OyJeT JTMKBUANPOBaH.

OTIUYHBIM CPENCTBOM CTHUMYJIMPOBAHUS PETYISIPHON CaMOCTOSITENIbHON paboOThl CTyAEHTa
SABJISICTCA BBI3OB CTYACHTOB K JOCKE I10 >1<pe61/1}0 Br13eBas AOCKE IJI1 PCIICHUA OHHOI;'I FpOMOS)IKOfI
3aaa4u HECKOJIBKHUX CTYIACHTOB (Ka)KHI)II\/’I U3 HUX BBIIIOJHACT OJWH Kakoi-To »Tamn pemeHm{),
MPEINOIABATENI0 YAE€TCS Ha KaKJIOM 3aHSITUU ONPOCUTh y A0cku 10 — 12 cTtynenToB. CieaoBaTelbHO,
HE3aBUCHMO OT TOTO, OB JIU CTYIEHT Y JIOCKH Ha OJTHOM, JIBYX, TP€X U T. . MPEAbIAYIIHNX 3aHATHSIX, Y
Hero Becerza cymectByer paBHas 0,4 — 0,5 BepOATHOCTb TOTO, UTO €MY IPUIETCS OTBEYATh Y JAOCKH.
Wtak, y Bcex CTYICHTOB JOJDKEH MMEThCSl aOCONIOTHO PaBHBIM MIAHC HAa KaXJIOM 3aHATHUU OBITh
BBI3BAaHHBIM K JIocke. M eTMHCTBEHHBIN CIOCO0 3TOro JOOUTHCS — XKepeObeBKa.

CocraBnsisi IJIaH 3aHATHSA, HaMedaiTe, Kakue 3ajayu Oyay pazOuparh ( 3Ta yacTh IJIaHa
YTOYHSIETCSI HA 3aHSITHUU C Y4YETOM pe3ylbTaToOB OIpoca — 3a/ayd, C KOTOPHIMHU HE CIpaBUiIach
3aMeTHasi 4acThb CTY/AEHTOB, 00s3aTeIbHO pa30MparoTCs Ha JOCKE) U KAaKUE BOMPOCHI MO TEOpUHU
3a]1aBaTh.



WHorna npuHOKI «O4epeHOMY CTYAEHTY — OYEPEIHOM BOIIPOC» MPUXOAUTHCA HAPYIIATh. JTO
OBbIBAET, CCIIU:

a) CTYJIEHT, Ha KOTOPOro BBIMAJl XPeOWl HATH K JOCKE, HE CHpaBWJCS JOMa C 3ajaydei,
CTOSIIIEW B OYEPEIHOM IIyHKTE IUIaHA. B 3TOM cilydae CTYIHEHT pacCKa3blBaeT PEIICHHUE IEPBOU U3
IIPEYCMOTPEHHBIX IUIAHOM MNOCIEAYIOLUMX 3aJad, KOTOPYK OH, IO €ro 3asBJICHHUIO0, PEUIMJ JIoMa.
Ecnm xe Takux 3amad HET, CTYACHTY MpEeAJIaraeTcs O4epeaHOM TEOPETHYECKUH BONPOC U3 CIIMCKA.
3ajaul W3 MPOMYIIEHHBIX TaKUM O0pa3oM MYHKTOB IUIaHA PEHIAlOT IMOCIEAYIOIIUEe CTYACHTHI, Ha
KOTOPBIX BBIMAAET KpeOuii;

0) B ouepelHOM NYHKTE IUIAHA 3HAUYUTHCA TEOPETUYECKUH BONPOC, a CTYAEHT IpPHU OIpoce
3asiBWJI O HETOTOBHOCTH II0 TEOPUM. TakoMy CTYAEHTY Ipeajaraercs TEOpEeTUYECKHI BOIpOC Ha
npensaymuid Marepuai. [1one3Hno u s Hero, u JUIs OCTANIBHBIX, N0 «ITIOBTOPEHUE — MaTh YUCHHSI.

[TpakTuyeckn xepeObeBKa OCYIIECTBISETCS CleaylomM oOpa3oM. B Memouke umeroTcs
00YOHKH OT JIOTO (WM JIt0OBIe (DUIIKH) C HOMEPAaMH 1O YHCIYy CTYJACHTOB B rpymie. [lepBoiii 6040HOK
BBIHUMAET M3 MEIIOYKa KTO-TMO0 U3 cTyaeHTOB. K 10CKe BBIXOAMT TOT, KTO CTOUT B CHUCKE MOJ
BBITAILIEHHBIM HOMEPOM. B nanpHelieM, Mpexie 4eM CeCTb Ha MECTO MOCJIE OTBETA y I0CKH, CTYJEHT
BBIHUMAET CIEAYIOUMH OO04YOHOK W T.A. TakuM 00pa3oM, OJHU CTYIEHTHl «BBI3BIBAIOTY K JIOCKE
OPYTHX.

BoI3BaHHBIN K JOCKE pAaCCKa3bIBAET O PELIEHUU 3a7aud IPU y4acTUH, IPYU aKTUBHOM BHUMaHHUU
BCEX OCTAJIbHBIX CTYAEHTOB. Bce Bpems Hajo moaaepKuBaTh UX B TaKOM COCTOSIHMM. C 3TOM LIEJIbI0
BpeMs OT BpEMEHU MOXKHO cKkazarh: «Ctom! OToiauTe B CTOPOHY!» U 3aTeM, 00paIasch K ayIMTOPHUH:
«Hy, kak? IIpaBuibHO OH 3TO caenan?» win «Barie oTHOIIEHHE K HATMCAaHHOMY (UJTM CKa3aHHOMY)?»
3aTtem, UAs 10 IPOXOy MEXKAY CTOJIAMH M YKa3bIBasl IO OYEPEIM HA CTYAEHTOB, CIIPAILINBATh: «BHI...,
BbI?». OHu otBeuarT: «Cormacen», «He cornmacen» wnmn «He 3Hato». B mocnennem ciywyae Hazno
ropoputhb: «Jlymaiite, nymaiite, cocTtaBisite cBo€ MHeHue!». W Bce nymaror. 3aTeM MOXKHO
00paTUTbCS K KOMY—JIHOO U3 «HECOTJIaCHBIX» M crpocuTh: «llouemy BBl He cornacHbel?». Cnemyet
otBeT: «Iloromy-TO M moTomy-TO... Tam-TOo ommOKa...» U T.J. Tak MOXXHO MPOXOAWUTH MO psjam,
OTpAIMBasi CTYJIEHTOB HECKOJBKO pa3 3a CEMUHAp. DTO jenaeTcs ObICTPO U MOOMIM3YIOIIE EHCTBYET
Ha ayauTopuio. Bce BpeMst CTyIeHTBI BOBJIEKAIOTCSI B COBMECTHYIO paboTy. Takum obpazom, CTyIEeHT
BCEr/la JIOJDKEH OBbIThb TOTOB K TOMY, YTO CIPOCST €r0 MHEHHE O TOM, YTO YTBEPXKAAET WM MHILET
CTYIEHT, BbI3BaHHBIM K jJocke. Hago noOuBarbes TOro, 4ToObl KaXKIbIH CTYIEHT B TEUEHUE BCETrO
CEMHMHApa aKTUBHO AyMaJll, HE OTCYTCTBOBAJl MBICIEHHO, CIEIWJ 3a TEM, YTO JI€NAaeT WM TOBOPUT
OTBEUAIOUINH Y TOCKH.

ITopsanox mpoBeAcHUs cCEMUHAapa

1. Ompoc CTyA€HTOB O pEHIEHHH 3aJad, TOTOBHOCTU II0 TEOPUM U TPUCYTCTBUU Ha
IpeIecTBYIOLIEH JIeKIMK. B Xxo/1e onpoca Hy>KHO BBISICHUTB, KaK OOCTOMT JI€JI0 C TOJITaMH.

2. Koncynpranms. IlpenogaBarens uHTepecyeTcsa: «Y KOTO €CTh BONPOCHI MO TEOPUU H
3amayam?» Bompocs! JOMKHBI ObITh KOHKPETHBIMH M OTHOCSALIMMHUCS K MaTepuaity AaHHoM Henenu. He
JIOTTYCKaTh, YTOOBI IOCPECTBOM BOIIPOCOB CTYACHTHI «TSHYIJIN BPEMSI».

3. BbI30B K J0CKe 110 Xkpeduto, pa3dop 3aj1a4 U BOIPOCOB HA COOOPA3UTENbHOCTh IPU YYaCTUH
Y aKTUBHOM BHHUMAaHMHU BCeX CTYIEHTOB (cM. paszzen 3). [Ipu oObsicHeHMH Ha JIOCKe pelIeHus 3amay
CTYIEHTAM DPa3pellacTCsl MOJIb30BaThCsl UX JOMAIIHEN TeTpajpto. i S5KOHOMUHM BPEMEHU YCIIOBHE
3aJ1a4M 3a4UTHIBAET CaM IPENOIaBATENb.

Kpome BbI30Ba K 1OCKe MO XpeOuro (KOTOPBIM MOKEH OBITh MPEeo0IalaroliuM), CIeayeT
BpEMsI OT BPEMEHH BBI3BIBATh K JIOCKE T€X CTYJIEHTOB, KOTOpBIE IO BOJE Ciy4as JaBHO HE ObUIN Y
nocku. Ecnu mpencraBuThCs K TOMY MOBOJA, MOXKHO INpUIJIalIaTh Ha pa3dop Kakoil-nmubo 3amadu
KEJAOIUX.



[Tocne Toro kak mMoOKa3aHO Ha JOCKE PELIEHHE 3a[aud, HYXKHO IOMHTEPECOBATHCA: «A KTO
cnenan uHauye?». Bee mpesuiaraeMblie BApHAHTHI PEIICHUS JOJDKHBI OBITH Pa300paHbl, COMTOCTABICHBI U
olLeHeHbI. Pacckas o Ipyrom BapuaHTe peIIeHUs 3aCUUTHIBACTCS CTYACHTY KaK BBI3OB K JIOCKE,  €CITU
BITOCJIC/ICTBUH Ha 3TOTO CTYJIEHTA MajaeT KpeOuil, OH 0CBOOOKIAeTCs OT BBIXOJa K JOCKE Ha JAHHOM
3aHATHUH.

3agaun pa3OuparoTcs Ha JIOCKe HE Bcerza A0 KoHma. VHoraa mocie TOro, kKak HameyeH
IOPUHLUI peleHus, s ropopro: «Temepb Bc€ siCHO, He OyleM TepsATh BPEMEHHM Ha IPOCTYIO
apu(MeTUKy Wi anredpy u T.11. JloBenuTe 3a1auy 10 KOHIA CAMOCTOSATEIBHO.

4. Ilone3Ho NMPaKTUKOBATH BPEMsl OT BPEMEHU MUHM KOHTPOJIbHBIEC: MUHYT 3a 15 10 OKOHUaHMS
CeMHHapa CTYACHTaM IIpeIaraeTcs PEeHIMTh HECIOXKHYIO 33hady (CTyleHTaM, CHISIIUM PSIOM,
HYXKHO J1aBaTh HEOJAMHAKOBBIC 33/1a4H).

5. B kon1e 3aHsaTHs (MM MTOCTIE ONPOCa) CTYACHTHI 3aIIMCHIBAIOT HOMEpA 3ajad, KOTOPbIE OHH
JIOJDKHBI PEIIUTh K CIenyloleMy pasy. 3aJaHue [0 TEOpUH HE JaeTcsi, — pa3 HaBcerjaa
yCTaHaBJIMBACTCS, YTO CTYJEHThl 00s3aHbl MOJArOTOBUTh K OYEPEIHOMY 3aHATHIO TEOPETHUECKUI
MaTepuall, NpelycMOTPEHHbIN KaJleHIapHBIM IIJIAHOM Ha JIaHHYIO HEJIeIo.

Mertoanyeckre peKOMEHIAIUH K IIPOBEACHUS JJaOOPATOPHBIX 3aHATUI

Llenpto 3aHATHI SBISETCSA 3aKpeIUICHHE M YIIIyOJeHHE TeOpPETUYECKUX 3HAHUM CTYJEHTOB,
MOJTYYCHHBIX TPU H3YYCHUU TEOPETUUECKOTO Kypca; IPU 3TOM OYAYT pEIIeHBI CICAYIONINE 3a1auu:

- TPUBUTH CTYAEHTaM HayajbHblE HABBIKM [0 OpTraHU3allMd W  IPOBEICHHUIO
AKCIEPUMEHTAIBHBIX UCCIICIOBAHUIA;

- O3HAKOMHUTH CTYJCHTOB C YCTPOWCTBOM W TPUHIMIIOM JEHCTBUS OCHOBHBIX (DH3MUYECKUX
pUOOPOB;

- 3aKpenuTh 3HAHUS B OOJACTH aHajaM3a U OOpabdOTKU IOJYYEHHBIX SKCIHEPUMEHTAJIbHBIX
pe3yJbTaTOB.

Yr1oObl OBITH ATTECTOBAHHBIM MO (PU3MUECKOMY MPAKTUKYMY CTYAEHT JOJDKEH BBIIOJIHHUTH BCE
nabopaTopHble paboThI, MPETyCMOTPEHHbIE YU€OHBIM MJIAHOM TEKYILEro CEMECTpa.

Ha mepBoM 3aHsITHM TIpemnofaBaTeNb 3HAKOMHT CTYACHTOB C 3aJa4aMHU TPAKTHKyMa H €ro
coZiepKaHNEM; C TIOPSIKOM TIOATOTOBKH, BBITIOJHEHHUS M 3alIUTHI JAOOPAaTOPHBIX padoT; ¢ rpadukom
BBITIOJIHEHHUS paboT; C TpaBWUIaMUd TEXHUKH O€30MacHOCTH TpH padoTre B JabopaTopuu; C
TpeOOBAHUSAMHU, PEIBSIBISIEMBIMU K CTYJCHTaM TPU BHIMOJHEHNH (prU3ndecKoro nmpaktukyma. Ha Bcex
MOCTEYIOIUX 3aHATHIX MpernojaBaresib MPOBOAMT B Hayaje 3aHATHS JOMYCK CTYIACHTOB K
BBINOJIHEHUIO JTa0OpaTOpHBIX paboT, NpU JIONMyCKE MpernojaBaTellb IMpOBEpsieT Haluyhe B
CTY/IEHYECKOM  JIabOpaTOpHOM JKypHajie oQOpMIIeHMs TeKylled sabopaTopHOil  paboThl,
MOJIrOTOBJICHHOCTh K 3alllUTe MpeblayIied paboThl,a TakKe HACKOJIbKO CTYJIEHT MOHHMAET CYTh
BBITTOJTHSIEMOW pabOTHI M HCCieyeMble 3aKoHOMepHOCTH. [locie mpoBeneHns u3MepeHnii CTyJIeHTaMu
MPeroIaBaTellb BU3UPYET B CTYACHYECKOM JIA0OPAaTOPHOM JKypHalle KOPPEKTHOCTh PEe3yJIbTaTOB
NpSIMBIX W3MEpEHWH. 3amuTa 3aKiIiodyaeTcs B TPOBEPKE pPE3yJIbTaTOB pabOTHI, TOCTOBEPHOCTH
pacueToB, MPaBWJIBHOCTH TOCTPOEHHUS TrpadukoB, opopmieHHs pabOThl M 3aKiO4eHHs. Taxxke
NpEeroaraloTcs NMpaBUJIbHbIE U TOJHBIE OTBETHl CTYACHTAa Ha KOHTPOJIbHBIE BOMPOCHI MO JaHHOMN
pabote. Boimonnennas pabotsl onennBaetcs ot 60 g0 100 6anioB, B 3aBUCUMOCTH OT MPAaBUIILHOCTH
pacyeToB MOJTYYaeMbIX BEJIMYMH U UX MOTPEIIHOCTEH, MTOJIHOTHI MPOBEJCHHOT0 aHAIN3a U MOHUMAaHUs
(U3NYECKUX MPOLIECCOB..

He moaroroBiieHHBIE CTYIEHTHl M HE BBHINOJHUBIIAE JaHHBIE TPEOOBAaHUS K BBHITOJHEHHIO
paboThI HE TOITyCKAIOTCS.

[TponymienHas nabopatopHasi paboTa J0JKHA ObITh BBINOJIHEHA CTYACHTOM Ha PE3EPBHOM
3aHSATHH B KOHIIE CEMECTpa WIIM Ha 3a4ETHON HEJele.
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