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

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA OBIIEN ®U3UKU

OAOBPEHO

HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.

YMC UOTUC IIportokon Nel ot 26.04.2023 .

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

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

ATOMHAS ®U3UKA
HanpaBnenne noaroToBku [1] 12.03.04 buoTeXxHUYECKHUE CUCTEMBI M TEXHOJIOTHH
(cennanbHOCTB) [2] 03.03.02 ®uzuka
[3] 12.03.05 JlazepHas TeXHHUKA U JIa3e€pPHBIC
TEXHOJIOTUH

[4] 03.03.01 ITpuknagHbie MaTeMaTHKa U (HU3UKA
[5] 15.03.04 ABTOMaTH3aIMs TEXHOJOTHUYECKUX
MIPOIIECCOB U MTPOU3BOJICTB

[6] 12.03.01 ITpubopoctpoeHue

[7] 14.03.02 SnepHbie Pu3nka u TEXHOJIOTHH

[8] 16.03.02 BrICOKOTEXHOJIOTHYECKHE TIIIa3MEHHBIE U
OHEPreTHUECKHUE YCTAHOBKH

[9] 15.03.06 MexaTtpoHuka 1 poOOTOTEXHUKA

[10] 11.03.04 DnexTpoHHKA U HAHODJICKTPOHUKA
[11] 12.03.03 ®oroHuka u onTouHPOpPMATHUKA

[12] 22.03.01 MarepuanoBeficHUE U TEXHOJIOTUHU
MaTepUasoB

[13] 14.03.01 AnepHasi sHepreTUKa U TEmIOpU3NKa
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AHHOTALMS

JucuumuinHa (GOpMHpPYET Yy CTYJCHTOB KOMIIETEHIIMH, OCBOCHHE KOTOPBIX TpedyeT
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHUS W HAyYHOro MbIIUIEHUS. B paMkax naHHOMN
JVICIUTUIAHBI CTYJICHTHI 3HAKOMSTCSI C OCHOBaMHU aTOMHOHM (DPM3WKH, KBAHTOBOW MEXaHWKH U (U3UKU
3JIEMEHTApHBIX YaCTHUI[ , IPUOOPETAIOT HABBIKW/yMEHMSI IPUMEHEHUS! 3aKOHOB aTOMHON (DU3MKHU JUIs
pELICHUs HCCIIEeNOBAaTeNbCKUX M MHXKEHEPHBIX 3a/lad U NpUOOpETaroT HaBBIKH/YMEHHUs paldoThl C
npubopamu 1 obopyaoBanueM. [IpenonaBanue Kypca peanusyercsl uepe3 TpH BHUJA 3aHATHH: JEKIUH,
MPAKTUYECKHE 3aHIATUS U JTa0OPaTOPHBINA (PU3NUECKHI TPAKTUKYM.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

* BBIpabOTaTh Yy CTYIEHTOB JUAJIEKTUKO-MAaTEPUAIUCTHUECKOE TOHUMAHUE TPUPOJIBI,
chopMHPOBATH HAYYHBIH METO/] MBIIUICHHUS, BOCOUTATh HH)KEHEPHYIO HHTYUIIHIO,

* OCBETHTh MUPOBO33PEHYECKHE U METOOJIOTHYECKHIE MMPOOIEMbI (PU3HKH, OTPA3UTh OCHOBHBIC
YepThl COBPEMEHHOM €CTECTBEHHO - HAYYHOM KapTUHBI MUPA,

* TIOKa3aTh BAaXHYI POJb COBPEMEHHOHW (U3UKH B PEIICHHH TJIOOAIBHBIX Mpo0eM
YeJIoBe4YeCTBA (IHEPreTUYECKO, SKOJIOTMUECKON U JIp.);

* IOATOTOBUTH CTYJICHTOB K U3YUYEHHUIO TEOPETUYECKUX U CIIECIUAIBHBIX KYpCOB (DU3HKHU.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

[Ipy OCBOEHMM JIUCLMIUIMHBI CTYACHTHl NPHOOPETAIOT OCHOBHBIE CBEJCHUS I10 aTOMHOMN
¢u3nKe, KBAaHTOBOW MEXaHHKE W CIIEKTPOCKOMHMM HEOOXOIUMBIE JUIsl JalbHEHBIIETro YCIEUIHOTO
W3yYeHUs] KypCOB TEOpeTWdecKod (GU3uKu. J[Isi yCmemrHoro OCBOCHHMS IUCHUIUIMHBI CTyJIEHTaM
HEO0OXOIUMO 3HAaTh OCHOBHBIE 3aKOHbl MEXaHUKHM W MOJIEKYJSIPHOM (M3MKM M CTaTHUCTUYECKOU
TEPMOJIMHAMMKH, JIEKTPOMAarHeTU3Ma U ONTUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIN KOI[ U HAMMCHOBAHUC MHJUKATOPA NOCTHIKCHUA

KOMIICTCHIIHH
VYK-111,2,3,4,5,6,7,8,9,10, 11, 3-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — 3uaTs:
12, 13] — CnocoGeH oCyIIecTBIsATh METOAMKHU cOopa u 00paboTKH MH(GOPMAITUH; aKTyaIbHbIC

MOUCK, KPUTUYECKUN aHAJIN3 M CUHTE3 | POCCUICKUE U 3apyOeKHbIE HCTOYHUKN MH(POPMALIUH B
uH(pOpMAaIHHU, TPUMEHATh CUCTEMHBIH | cdhepe mpodeccroHanbHON AeATETbHOCTH; METO/

noaxod AJid pCHICHUA IMOCTABJICHHBIX CUCTCMHOI'O aHaJIn3a

3a71a4 V-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — Y™MeTb:
MPUMEHSATh METOJIUKH TTOUCKa, cOOpa U 00paboTKH
UH(OpPMAIIMH; OCYIIECTBISITh KPUTHUSCKHUI aHAIN3 U CHHTE3
nH(pOpMaIKH, TTOJTyYeHHON U3 pa3HbIX HCTOYHUKOB
B-VK-1[1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — BnaneTs:
METOJIaMH TIOUCKa, cOopa 1 00pabOTKU, KPUTHIECKOTO
aHaJM3a ¥ CHHTEe3a MH(POPMAITUH; METOIUKON CHCTEMHOTO




VKE-1[1,2,3,4,5,6,7,8,9, 10, 11,
12, 13] — CrmocoGeH ucIoab30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
JAUCHUILINH, IPUMCHATH MCTOABI
MaTeMaTHYECKOr0 aHaJIn3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO H
AKCIIEPUMEHTATLHOTO UCCIIEeIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

noaxonda i pCICHUsS TOCTABJIICHHBIX 3a1a4

3-VKE-11[1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — 3HaTs:!
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUINH,
METO/Ibl MATEMaTUYECKOI0 aHaIN3a U MOAEINPOBAHNUS,
TEOPETUYECKOT0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS
V-VKE-11[1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — ymeTs:
HCIOJIb30BaTh MaTEMaTUYECKNUE METO/Ibl B TEXHUYECKUX
MIPWJIOKEHHUSX, PACCUNTHIBATH OCHOBHBIE YHCIIOBbBIE
XapaKTEPUCTUKU CITy4YallHbIX BEJIMYUH, peIIaTh OCHOBHbBIE
3a/la4¥ MaTeMaTU4YECKON CTaTUCTUKH; PEIIATh TUIIOBBIE
pacueTHble 3a/1a4u

B-YKE-1]1,2,3,4,5,6,7,8,9,10, 11, 12, 13] — B1ageTs:
METOJIaMU MaTeMaTUYECKOT0 aHaJu3a U MOJIEITMPOBAHMUS;
METOJIaMU PELIEHUS 3a7a4 aHaJIN3a U pacueTa XapaKTEpUCTUK
(bu3MYECKUX CUCTEM, OCHOBHBIMU ITpHeMaMu 00paboTKu
9KCHEPUMEHTAIbHBIX JaHHBIX, METOAAMHU PAOOTHI C
MIPUKJIAIHBIMU IPOTrPAMMHBIMH MPOTyKTaMHU

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTAaHHUS
HHTennexTyanpHOE
BOCITUTaHUE

[Ipodeccronansuoe u
TPYyIOBOE BOCIIUTAHHUE

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecreynBaroIInX,
(dhopMHUpOBaHHE KYJIbTYPBI
ymcTBeHHOro Tpyaa (B11)

Co3znanue ycioBHid,
00ecIeunBaronnx,
(dbopMupoBaHHe TITyOOKOTO
MOHUMAHUS COLIMAIbHOMN
poiu mpodeccun,
MMO3UTUBHOW U aKTUBHOM
YCTaHOBKH Ha [IEHHOCTHU
n30paHHOI
CHEIHATbHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npo¢eCCHOHAIBHON
nesTenbHOCTH, Tpyay (B14)

BocnurarensHblil IOTEHIHAN JUCHUATLINH

Hcnonp3oBaHre BOCTUTATEIBHOTO
noTeHIHraIa AUCHUILIMH 'YMaHHUTapHOT O,
€CTeCTBEHHOHAYYHOTO,
o0menpodeCCHOHATBHOTO U

PO eCCUOHATBHOTO MOYJIS JJIst
(hopMHUpOBaHUS KyJITYPBl YMCTBEHHOTO
Tpy/ia IOCPEICTBOM BOBIICUCHUS
CTYACHTOB B y‘-Ie6HbIe HUCCIICA0BATCIIBCKUEC
3aJjaHusl, KypCcoBbIe pabOThI U JIp.
1.Mcnonp30BaHue BOCIIUTATEILHOIO
MOTEHIIMAJa TUCIIUTUTHH
€CTECTBEHHOHAYYHOTO U
o0menpo¢ecCHOHAIIBHOTO MOJTYJIS JUIST: -
(hopMUPOBaHUS TO3UTUBHOTO OTHOIIEHUS K
npodeccuu nHKeHepa (KOHCTPYKTOPA,
TEXHOJIOTa), IOHUMAaHUs €€ COLUAIbHOMN
3HaYMMOCTH U POJIH B O0IIECTBE,
CTPEMIJICHHA CJICIOBATH HOpMam
poeCCHOHATLHON 3TUKU TIOCPEICTBOM
KOHTEKCTHOTO 00yUYEHHUs, peIICHUS
MPAKTUKO-OPUEHTHPOBAHHBIX
CUTYaIlMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOIO MHTEPECA K
npodeccrnoHaNbHOM IeATENBHOCTH,
CITOCOOHOCTH KPUTUYECKH,
CaMOCTOATCIIBHO MBICJINTB, IIOHUMATh
3HAYMUMOCTbH TPOPECCUU TTOCPEICTBOM




OCO3HAHHOTO BBIOOpA TEMATHKH MMPOEKTOB,
BBITIOJTHEHUS IIPOCKTOB € TTOCIIEAY OISk
MyOIUYHOM Mpe3eHTaIuell pe3ynbTaToB, B
TOM YHCJI€ 000CHOBAHUEM UX COLIMAILHON
Y IPAKTHYECKON 3HAUUMOCTH; -
(hopmMupoBaHUs HABEIKOB KOMaHTHON
paboThI, B TOM YHCIIE peaTn3aiun
Pa3IUYHBIX TPOEKTHBIX posel (uuep,
WCTIOJTHUTEIb, aHAIUTHUK U TIP.)
IOCPEACTBOM BBIITOJTHCHHA COBMCCTHBIX
npoekToB. 2.Mcnonb30Banue
BOCITUTATEILHOTO IOTEHIIMAIIA
TUCIUIUTNHBI « DKOHOMHKA W YIIPaBICHUE B
MIPOMBIINIJICHHOCTH Ha OCHOBC
WHHOBAIIMOHHBIX TIOJIXOJIOB K YIIPABJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunnyeckre OCHOBBI
npodeccrHaNbHON ACITETLHOCTI) JUIS: -
(hopMUpOBaHUS HABBIKOB CUCTEMHOTO
BUIACHUA POJIM U 3HAYUMOCTH BI)I6paHHOI>'I
npodeccuu B COMATbHO-I)KOHOMUYECKUX
OTHOIICHUSAX Yepe3 KOHTEKCTHOE
oOyueHue

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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5 Cemecmp
1 KBanroBas ¢uzuka 1-8 16/16/0 K.p-8 20 K-8 3-VK-
(5) 1,
V-
VK-1,
B-
VK-1,
3-
YKE-
1,
V-
VYKE-
1,




2 ®uszuka aroma  u | 9-16 | 16/16/0 K.p-15 20 KH1-16 | 3-YK-
3JIEMEHTAPHBIX YACTHUII (5),43- 1,
16 (1) V-

3 AToMHas Odusuka. | 1-16 | 0/0/32 K-8 10 KH1-16 | 3-YK-
Du3npakTUKyM (100) 1,

Umoeo 3a 5 Cemecmp 32/32/32 50

KonTpoJbhbie 50 C) 3-VK-
MeponpusiTuss 3a S 1,
CemecTtp V-

* — COKpaIlleHHOE HAMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a ceMecTp, BKIOYAs 3a4eT U
(unn) sK3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAlUH Pa3IesIoB:

Oo6o03na | [loiHOe HaMMeHOBaHMe

YyeHue

13 JloMaiiiHee 3a1anue

KN KonTposb 1no uroram

K.p KonTponbHas padboTa

€) DK3aMeH

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

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

1-8 KBanroBas ¢pusuka 16 16 0

1 TermioBoe uziayyenue Bcero ayiuTopHbIX 4acoB
TemnoBoe n3nydenune. McnyckarenapHasi 1 MOTI0MATEIbHAS 2 |2 [0
criocobnocTH Ten. 3akoH Kupxroda. AbcontoTHo yepHoe Teno. | Oumaitn
3akon Credana-bonbimana. 3akon Buna. Ctosiane BOJIHBI B 0 0 0
MPOCTPAHCTBE TPEX U3MEpPEHHI. Uncio HOpMaIbHbIX
cocTosiHuii B uHTEepBasie . @opmyna Penes-/xunca.

Craructuueckoe cpeiHee SJHEPTrUu TApMOHUYECKOTO
OCIHIIIIATOPA (KJIACCUYECKOE U KBAHTOBOE BBIPAKEHUE).
®opwmyia [Inanka. [Tocrosnnas [Linanka.

2 DOTOHBI Bcero ayutopHbIx 4acoB
Topmo3HO€ peHTreHOBCKOe u3nyueHue. KopoTkoBosiHOBas 2 |2 [0
TpaHMIIA TOPMO3HOTO PEHTTEHOBCKOTO criekTpa. @otodaddexr. | Onnaiin
Omneitel CtoneroBa. ®opmyna DitHmretHa. OnbITH 0 0 0
Munnukena. Kpacnas rpanuna ¢orosddexra. OnbiT boTe.
®oronsl. KopryckynspHo-BoiHOBOM qyanu3M. COOTHOILIEHNE
MEXy BOJTHOBOM M KOPITYCKYJISIPHOM KapTUHAMH. DhDHEKT
Komnrona. KoMToHOBCKast IJTMHA BOJIHBI.

3 Snepnasi mojaeJsib aTomMa Bcero ayiutopHbIx 4acoB
AToMHBIE CIEKTPBI. OTBITHI IO PACCESIHUIO ATb(a-4acTHIl. 2 |2 [0
dopmyna Pesepdopna. SAnepuas moaens aroma. [loctynaTer Owunaiin
bopa. Onbir @panka u ['epua. DnemMeHnTapHas Teopus 0 0 0
BoJIopoiHOTO atoma bopa. CriekTpanibHble CepUH BOAOPOIHOTO
aToMa.

4 BosiHoBbIE cBOMiCTBA BellecTBa Bcero ayiutopHbIx 4acoB
I'unote3a ne-bpoitns. DkcriepuMeHTaNIbHBIE OCHOBAHUS 2 | 2 | 0
KBaHTOBOW MexaHuku. OnbIThl J[3BUccoHa u [[>xepmepa. Owunaiin
Judpaxiys anekrponoB. OnbiTel ToMiicona 1 TapKOBCKOTO. 0 0 0
HenpuMeHUMOCTh MOHATHUS TPAEKTOPUN K MUKPOUYACTHUIIAM.

[IpoxokaeHne MEKTPOHHOIO MTyUYKa Yepes3 LIEIH.
CooTHollleHrEe HeOopeIeJICHHOCTEH U MPUHIIMIT
HeonpeneneHHocTH [elizendepra. [IpoxoxkaeHue 4acTUIlbl
yepes miesib. OneHKa pa3sMepoB 1 MUHUMAaIbHOW SHEPTUI
BOJOPOJHOTO aToMa.
5 JJ1eMeHThl KBAHTOBOM MEXaHUKH Bcero ayutopHbIx 4acoB




VYpaBuenue llpenunrepa. ®u3znueckuii CMbICI U CBOMCTBA
ncu-¢yuknun. KBanroBanue sHeprun. Yactuia B 0THOMEpPHOM
0eCKOHEYHO TITyOOKOH MPSAMOYTOJIBHONW MOTEHIMAIBHOH sIME.
Pe3ynbrarel KBAHTOBOW MEXAHUKH ISl TAPMOHUYECKOTO
ocumstopa. Hynesas sueprus. [IpaBuno otbopa ams
K0J1e0aTeIbHOr0 KBAHTOBOT'O YHUCIIA I PaIialliOHHBIX
[IEPEXO0J0B.

2 |2 [0
Omuiaiig
0 0 0

6 MarHuTHbIi JU10J1b. KOHTYpP ¢ TOKOM B 0OTHOPOIHOM U Bcero ayutopHbIx 4acoB
HEOHOPOJAHOM MATrHMTHOM I10J1e 2 | 2 | 0
KBanroBanue uncia opOuTanbHOro MoMeHTa umnyibsca. CnuH. | Ounaiin
CnuH anektpoHa. Cio’keHue MOMEHTOB MMITYJIbCA. 0 0 0
PesynpTupytomumii MexaHn4eCKui MOMEHT
MHOT03J1eKTpoHHOro aroMa. Cesizu LS u JJ. CuMBOJIBI TEPMOB.

7 Pe3yabTaThl KBAHTOBOM MEXaHUKH JJISI ATOMA BOJIOPoOa Bcero ayiutopHbIx 4acoB
KBaHTOBBIE UKCIIa 371IEKTPOHA B aTOME. BrIpoxkaeHue 2 | 2 | 0
coctosinuid. KpaTHOCTB BbhIpOXAeHUSA. CUMBOJIBI COCTOSTHUM. Ownuaiin
Cxema ypoBHaei. [IpaBuiio oToopa il paarnanuoOHHBIX 0 0 0
MEPEXO/I0B.

CriekTpasibHbIE CEpUU aTOMa BOJIOPOAA.

8 PacnpeneJieHne 3J1eKTPOHOB 110 YJHEPreTHYECKUM YpPoBHAM | Bcero ayutopHsIxX 4acoB
B aTOMe 2 |2 [0
[Mpunanun [Maynu. O601049KH ¥ TOA000TOUKH. DIEKTPOHHAS Ownnaitn
KoHpurypamus atoma. [leproanyeckast cuctema >J1€MEHTOB 0 0 0
Menneneena.

9-16 Pu3nKa aTOMa M 3JIeMEHTAPHbIX YaCTHIL 16 16 0

9 CrieKTpbl HIEJOYHBIX METALI0B Bcero ayiutopHsIx 4acoB
. OcHOBHBIE CrIEKTpasIbHBIE cepun. Pundepropeckue nomnpaBku. | 2 |2 [0
ToHKas CTpYKTypa CIEKTPATIbHbIX TUHUNA. MyNbTUINIETHOCTD. | OHaliH
CrnuH-opbuTansHOE B3aumoeiicteue. Cxema ypoBHEH U 0 0 0
MEePEX0/I0B B HATPHH.

10 XapakTepucTHYeCKOe PEHTT€HOBCKOe U3JTyYeHHe Bcero aynutopHbIX 4acoB
PentrenoBckue cekTpsl. 3akoH Mo3nu. 2 | 2 | 0
JIByxaroMHast MoJiekyia. Cxema SHepreTHIeCKUX YPOBHEH OHnaiin
JIBYXaTOMHOU MOJIEKYJIBI. 0 | 0 | 0

11 MarHuTHbIii MOMEHT aTOMa Bcero ayiutopHbIx 4acoB
OpOuTabHBIC U CTHHOBBIC MATHUTHBIE MOMEHTBI. MaraeToH 2 | 2 | 0
bopa. Muoxurens Jlanae. AToM B MarHuTHOM mojie. Ddekr Ounaitn
3eeMaHa. DIICKTPOHHBIN TapaMarHUTHBIA PE30HAHC. 0 |0 |0

12 Jlazepsbl Bcero ayiuTopHBIX 4acoB
CrioHTaHHOE M BRIHYKIeHHOE n3nydenue. KoaddurmenTs 2 | 2 | 0
OlinmreiiHa. llupuHa cnekTpaibHbIX TMHUNA. THBepCcHas Owniaiin
3aCceJICHHOCTh ypoBHeM. [TonoxkurenpHas oOpaTHas CBS3b. 0 0 0
Koaddunment ycunenus. Jlazep Ha pyOuHe.

13 TemnoeMKoCTh KPUCTAJLIIOB Bcero ayutopHbIx 4acoB
CrexTp KosiebaHui KpUcTaUTMYeCKor pemeTku. Teopus 2 |2 [0
Jle6as. dononswl. Pacnpenenenue boze-DitHiTeiHa. Omnutaiin

0 |0 |0

14 JHepreTu4yecKne 30HbI B KPUCTALIIAX Bcero ayiuTopHbIX 4acoB
KBanrtoBas Teopusi CBOOOIHBIX AJIEKTPOHOB B METaJlJIE. 2 | 2 | 0
[InoTHOCTH SHEPreTHUEcKuX cocTosiHUM. Pacnipenenenue Ownutaiin
®epmu-/lupaka. 0 0 0

MCTaJ'IJ'IBI, MNOJYIPOBOAHHKH. CoOCTBEHHEIC U IMPUMCCHBIC




MOJIyIPOBOIHUKH. DJIEKTPOHHAS U IbIPOYHAsk IPOBOAUMOCTH.

CaepxmpoBoauMocTb. PaboTa Beixoma. TermmosnekrpoHHas
smuccus. KonrakTaas Pa3HOCTL MOTCHIIUAJIOB.
TepmonnekTpuueckue sBICHUS.

15 JaeMeHThI (PM3UKH ATOMHOIO SIApa Bcero ayiuTopHbIX 4acoB
CocraB aTOMHOrO sipa. ATOMHBINM HOMEP U MacCOBOE YUCIIO. 2 |2 [0
N3oTonsl. Pazmepsl aroMHOTO siipa. Macca v sHeprus CBs3H. Omnuaiin
Hedext maccel. O0osioueyHas U KanellbHas MOJICIH sIIpa. 0 0 0
PangnoaktuBHOCTE. BUabl palioaKTUBHBIX MPOIECCOB. 3aKOH
pacnana.

16 JyeMeHThI (PU3UKH 3J1eMEHTAPHBIX YaCTHIL. Bcero aynutopHsIx 4acoB
Bupl B3anMoAEHCTBHS U KJIACCHI 3JIEMEHTAPHBIX YaCTHII. 2 | 2 | 0
YacTuiibl 1 aHTUYACTHIIHI. OHnaiiH

0 0 0

1-16 AtomHass Pusnka. PU3NPaKTUKYM 0 0 32

1-16 | JlaGopaTopHblii pU3NpPaKTHKYM Bcero ayIuTOpHBIX 4acoB

BrimonHenue mabopatopHbIx paboT Mo Kypcey.

0 K | 32
Ounnaiu
0 | 0 | 0

CokpalieHHble HAUMEHOBAHMS OHJIAH OTIUIA:

O6o03una | [TosiHOe HaUMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepual
T1JI IToTHOTEKCTOBEIE JIEKIIUH
BM Bunieo-maTepuasl

AM Aynino-Matepualibl

[Ip3 [Ipe3zenTanuu

T Tectsl

OCM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUATIbI
ncC HNHTEpaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henesn | Tembl 3ansiTuii / Conepxxanue
5 Cemecmp
1-16 AtomHas ¢pusnka. PU3NPAKTHKYM

BrimonHenue 1abopaTopHbIX padboT M0 WHANBUIYATBHOMY
rpaduKy U3 HUKETPUBEIECHHOTO CITUCKA.

W3ydeHre OCHOBHBIX 3aKOHOB BHEIIHETO (GoTo3addekra
OmneiT ®panka u 'epua

OnTuyeckue CreKTpbl aTOMOB BOJIOPOJA U PTYTH

W3ydenue criekTpa HaTpHs

N3ydeHue crnekTpa MorjaomeHus: MoJjeKy1 Hona

Db dext 3eemana

TennoBoe n3iIy4eHUE HarpeThIX Tel

OcHoBHbIE 3aKOHOMEPHOCTHU (hoTOANEKTpUYecKoro 3dhdekTa.




Omnpenenenue noctostHHoi [nanka

DkcnepuMeHT ¢paHKa U Teplia ¢ pTYTHOH TpyOKon
DKcnepuMeHT (hpaHKa U Tepiia ¢ HEOHOBOM TpyOKoi
Cepus banbmepa atoma Bogopoja. OnpenesieHre NoCTOSTHHON
PunGepra

ToHKas CTpyKTypa, OIHO-H IBYX3JIEKTPOHHBINA CIIEKTPBI
OnThueckue CeKTpbl aTOMOB T€IUS U PTYTU
Onpenenenne noctossHHOM [I1aHka Mo KOPOTKOBOJTHOBOM
I'PaHULE HETIPEPHIBHOTO PEHTI€HOBCKOI'O CIIEKTPA
Oddexr Komnrona

Macc-cniekrpomerp

OmneiT Pesepdopna

Omnpenenenue 3HEpPruy aabQpa-yacTuiy

Hudpakius 3J1IeKTpOHOB

N3ydeHne xapakTepUCTUUECKOIO PEHTI€HOBCKOIO CIIEKTpa
Meau

DJEKTPOHHBIN TapaMarHUTHBIN PE30HAHC

Dddext Méccbayrpa

3akoH Mo3nu

HccnenoBanue TpeKOB HOHU3UPYIOIINUX YACTHI]
Onpenenenne nocrossHHOM [1nanka o KOPOTKOBOJIHOBOM
rpaHuIe

HenpeppIBHOIO pEHTTEHOBCKOTO CIIEKTpa
DKcnepuMeHTHI 1o (u3KKe mi1a3Mbl U kpusble [lamena
Judpakuus 37eKTpOHOB

DEeKTPOHHBINA MapaMarHUTHBIN PE30HAHC
MHTEHCUBHOCTD XapaKTEPUCTUUECKOTO PEHTI€HOBCKOIO
U3ITyYeHUs] MeJlu

TEMbI CEMUHAPOB
Heneau | Tembl 3ausiTuii / Conepxanue
5 Cemecmp
1 TemioBoe n3ayuyenue
TermnoBoe U3yyeHHUeE.
2 ®oTOHBI
®dotonsl. Dpdext Komnrona, TOopM0o3HOE pEHTTEHOBCKOE
W3JIyYCHHE.
3 SAnepnas moaeab aToma
SnepHas MoJenp aToMa
4 BosiHOBEBIE CBOMCTBA MUKPOYACTHUIL]
Bonnogsie cBoiicTBa Mukpouactuil. [le-OpoitieBckas qinHa
BOJIHBI.
5 JJ1IeMeHThI KBAHTOBOH MEeXaHUKH.
DJIeMEeHThI KBaHTOBOM MexaHuKu. Y paBHeHue [1Ipeaunrepa.
6 KBanToBaHue MOMEHTA UMITYJIbCA
KBaHTOBaHNME MOMEHTA UMITYJIbCA.
7 Pe3ysabTaThl KBAHTOBO MEeXaHMKH JJIS1 aTOMa BOJA0POAAa
Pe3ysibTaThl KBAHTOBOM MEXAHUKHM JJIsl aTOMa BOJIOPOJa
8 KonTpoasHnas pabora
TertoBoe n3nyyeHue.
DOTOHEI.




SnepHas Mozenp atoma.
BosiHOBBIE CBOIICTBA MUKPOYACTHII.
OneMeHThHI KBAaHTOBOM MEXaHUKH.
KBaHTOBaHME MOMEHTA UMITYJIbCA.

9 Pe3yjbTaThl KBAHTOBOW MEXaHUKH /JIs1 AaTOMA BOAOPOAA
Pacnipenenenue 31e€KTpOHOB MO SHEPTETUUECKUM YPOBHSM B
aToMe.

10 CrneKkTpsbl 1IeJ0YHBIX METAJJIOB
CrieKkTpbl HIEJIOYHBIX METAJIOB HATPUS, JINTHUS.

11 XapakTepucTH4YeCKOe PEHTIeHOBCKOe U3JIyYeHHe.
XapaKTepuCTUIECKOE PEHTIT€HOBCKOE M3TyUCHHUE.

12 JByxaToMHasi MoJIeKYyJIa
JIByxatroMHasi MOJIEKyJIa.

13 MarHuTHbI MOMEHT aTOMa
MarHuTHbIN MOMEHT aTOMA.

14 TenjoeMKOCTh KPUCTALJIOB
OHepreTU4ecKue 30Hbl B KPUCTAILIAX.

15 KonTposbnas padora

Pe3ynbTaThl KBaHTOBOW MEXAHUKH JIJI1 aTOMa BOAOPO/IA.
Pacnipenenenuie 3eKTPOHOB IO SHEPTETUUECKUM YPOBHSM B
aToMme.

CriekTpbl HIEJIOYHBIX METAJIOB.

XapakTepUCTUUECKOE PEHTI€HOBCKOE U3ITyYEHHE.
JIByxaTOMHasi MOJIEKy1a.

MarauTHBIE MOMEHT aToOMa.

16 DJieMeHThI GU3NKH aTOMHOIO siApa.
DneMeHTbl (PU3UKHU 3JIE€MEHTapHBIX YaCTHUILL.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlexuuu 4uTaAlOTCS B CHEIUAIM3UPOBAHHOW MYJIbTUMENUNHHON (u3nueckoit ayautopuu. B
CUTyalluH, €CIM U3-3a YXYALICHHUS SNHUIEMHOJIOTMYECKONM OOCTAHOBKH, JIEKLIMU IEPEBOAATCA B
JTUCTAaHIIMOHHBIN (hopMaT, OHU MPOBOAATCS C UCHOIB30BAHUEM CIELUATU3UPOBAHHOTO MPOrPAMMHOI0
obecrieyeHUss M CO3JaHHBIX Ha Kadeape SJIEKTPOHHBIX KOHCIEKTOB JIEKIUH U 3JIEKTPOHHBIX
npe3enranuii. IlpenonaBarensimu kadeapsl oOmeld (U3UKK PEryispHO MPOBOIATCA TEMaTHUYECKUE
TECTUPOBaHUS (BKIIOYash BXOAHOE TECTUPOBAHUE OCTATOYHBIX 3HAHUM), LEIb KOTOPBIX —
CTHUMYJIMPOBAaHHE CTYJIEHTOB K TIOCTOSHHOW pa0oTe Ha BCeX BHJAX ayIUTOPHBIX 3aHATUH U
PEryJISIPHOTO BBIIIOJIHEHUS CTYJIEHTAMH CEMECTPOBOIO JOMAIITHETO 3a/1aHuUs.

Kaxnaplii pa3gen TeCcTOB COAEPXKHUT OT 6 10 8 NUAAKTUYECKUX E€JUHHI], YTO I103BOJISET
MOACTPauBaTh TECT MOJ KOHKPETHYIO 3aJady, CTOSIIYIO Iepes IpenoaasarenacM. B 3aBUCMMOCTH OT
CUTYyalluH, MIPeroiaBaTeslb MOKET BapbUpOBaTh YKMCIOM 3anad B Tecte (0T 1 1o 20), He0OX0AUMBIX
JUIsL TIOJTyYeHMs TOJIOKUTENIbHONW OIIEHKM (3ayeTa), BpeMeHeM ero npoxoxjaeHus (ot 10 munyt o 2
gacoB). Ilo pe3ynbraTam Tecta cocTaBiseTcsl MPOTOKOI ¢ MHPOPMAIEH 0 KaXKAOM CTyneHTe (BpeMs
paboTbl, 00IIMIA 6asul, KaKue 3a/1aHus PEIIEHBI YCIIEIIHO).

7. ®OH/JI OHEHOYHBIX CPEJICTB



@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
VK-1 3-YK-1 9, KH1-8, K1-16, k.p-8, k.p-15,
J13-16
V-VK-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
B-YK-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
VKE-1 3-YKE-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
V-VKE-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16
B-VYKE-1 9, KU-8, K1-16, k.p-8, k.p-15,
J13-16

HIkanbl oeHKH 00pa3oBaTebHbIX JOCTHKEHU I

[IIkana Ka)KAOro KOHTPOJIBHOI'O MEPOINPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOIO Oajlila BKIIOUMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
OayIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKyTOYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUs K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOW TUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CITH OH TJIyOOKO M TIPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TI0CIIEI0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, HCIIOB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «X0OpOIIO)» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

mMarepuall, rpaMOTHO U IO CYHICCTBY

4 — «xopouio
n3Jaract €ro, He JOIyCKasa

70-74 D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

65-69 O1IeHKA «yIOBJIETBOPHUTEIBHO
BBICTABJISETCS CTYJIEHTY, €CJIU OH UMEET
3HAHUsI TOJILKO OCHOBHOTO MaTepHalla,

60-64 3- E HO HE YCBOWII €r0 JeTaleil, J0omycKaeT

«y00871€emMEOPUMENILHOY HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hOopMyITHPOBKH, HAPYIIEHUS




JIOTHYECKOU IOCIeJ0BaTEILHOCTH B
H3JI0)KCHHUH IPOrPaMMHOI'0 MaTepHaia.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpLIfI HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrpaMMHOT0 MaTepuala, JOMyCKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak nmpasuio,
1oKe «HEYO0BI1eMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIbBHBIX 3aHSATUH 11O

COOTBCTCTByIOH.ICfI JVUCHUIITINHC.

8. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU A64 Ananu3 u npescTaBlIeHUE Pe3yIbTaTOB SKCIIEPUMEHTA : y4eOHO-METOMUECKOe Mocodue,
Mockpa: HUAY MUDU, 2015

2. 53 A64 Ananu3 u IpeICTaBIICHUE PE3YIbTAaTOB KCIIEPUMEHTA : yIeOHO-METOINIECKOE TTOCOOHE,
Mockpa: HUAY MUDU, 2015

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

5. 539.1 JI12 JIabopaTtopHsiii mpakTukyM "CrieKTpbl aToMOB 1 MoJiekyn" : , Mocksa: HUSTY MUOU,
2012

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

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

8. 539.1 JI12 JlabopaTopHblii IpakTUKYM Kypca obieit ¢pusuku. Paznen "AromHas ¢pusuka" : yuebHoe
nocobue 11t By3oB, Mocka: HUSLY MUDU, 2012

9. DU JI12 JlabopaTopHblif MpakTUKYM Kypca oomeit ¢pusuku. Paznen "CrnekTpsl aTOMOB U MOJIeKyn" :
ydeOHoe mocobue st By30B, MockBa: HUSY MUDU, 2012

10. 539.1 JI12 JIaGopaTopHBIi MpakTUKyM Kypca oomiert ¢usznku. Paznen "CnexkTpsl aTOMOB U
MoJiekyn" : yueOHoe mocodue iist By30B, Mocksa: HUAY MU®DU, 2012

11. 53 K17 PykoBoACTBO K pemeHnto 3a1a4 1o ¢puszuke "OcHOBBI KBaHTOBOU (pu3uku. CTpoeHue

BelecTBa. AToMHas U saepHas ¢pusuka" : yuyeOHoe mocodue mist By30B, Mocksa: HUAY MUDU,
2012



12. DU K17 PykoBoAcTBO K perieHuto 3a1a4 1o ¢gusuke "OCHOBBI KBaHTOBOH Gu3nku. CTpoeHue

BelecTBa. AToMHas u sjepHas pusuka” : yaeOHoe mocodue st By3oB, Mocksa: HUSY MUDU,
2012

13. 53 C12 C6opHMK BOIPOCOB U 3a/1a4 1o o01iei ¢pusuke : yaeOHoe nocodue, Cankr-IlerepOypr:
Jlanb, 2013

14. 53 C12 Kypc o6meit puszuxu Ku.5 KBanroBas ontuka. ATomHas pusnka. @u3uka TBEpAOro Tena.
®du3uKa aTOMHOTO SApa ¥ 3JEMEHTApHBIX YacTul, , Mocksa: Actpens, ACT, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 183 3amaum mo kBaHTOBOM (hu3mKe : yueOHoe mocodue st By30B, M. E. Uponos, Mocksa:
bunowm. Jlaboparopus 3nanumii, 2012

2. 533 I'67 Dnements! Gpu3uku 1maa3mel : Yueb. mocodue, JI. I1. 'opbaues, M.: MUDU, 1992

3. 539.1 K52 JIaboparopHsriii npaktukyM "ATtomHas ¢usuka". 3akoH Moznu (5-19A). MHTeHCHBHOCTH
XapaKTEPUCTUUYECKOTO peHTTeHOBCKoro uanyuenus meau (5-20) : , H. A. Knsuun, M. B. Ilenterosa,
B. B. Cypxos, Mocksa: HUAAY MU®DU, 2011

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE porpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecTieueHre He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

MeTtoanueckue YKa3aHud OJid CTYACHTOB C OIIMCAHHUEM PECKHMaA U XapaKTepa aYI[HTOpHOﬁ n
CaMOCTOSTEIbHOMN yqe6H0171 pa6OTI:>I IO JUCILUITIIMHEC.

Meroanueckue peKOMEHAALMH I yCBOCHUS TEOPETUUECKOr0 Kypcea.

JInist yCTIemHOTO U3YYEHHUsI Kypca W MOATOTOBKM K M3YYEHHUIO KYpPCOB TEOPETHUYECKOU (PH3UKHU
HEO0OXO0UMO MPUAEPKUBATHCS ONPEIEICHHON MeTOAMKHU 3aHATHI. OCHOBHOE YCIIOBHE YycCIlexa —
cucremaruyeckue 3aHsATHs. [louTm Oecrnone3Ho TOJIbKO YHUTAaTh 000N y4eOHHK, €ro Hy»XHO
KOHCIIEKTHPOBATh, T. €. 3alIUCBhIBATh CaMO€ INIaBHOE U3 TOTO, YTO BbI MOHSIM (3alMChIBATh HAJ0 CBOU
MBICIM, @ HE TEeKCT yuyeOHuKka). Bce, 4YTO OCTamoch HEMOHATHIM, HAjJ0 Ha OIKalIIeM 3aHATUU
(;mexuus1, cemuHap, nabopaTopHas paboTa) CIpocuTh (TOCHIe 3TOro 3aMMcaTh caMoe IJIaBHOE U3 BHOBb



MOHITOTO, a OCTaBIIeecs HEsCHBIM — Tak ObiBaeT! - mepecnpocuth). Eciu gaxke menblii pasmen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEW; CKOpee BCero BBl €Ille He Hadalu
3aJ1aBaTh BOMPOCHI ce0e U APYruM. A U3ydnuTh GU3HUKY 0€3 BOMPOCOB: 3aueM?, moueMy?, oTKynga? —
HEBO3MOXXHO. BBIBOJBI, BCTpedarommecs B Kypce (YyUeOHHK, JIEKIUs), HEOOXOIUMO MPOJeaTh
CaMOCTOSITENILHO (CITYCTS HEKOTOPOE BpeMs IOCiie MPOpabOTKW W HE 3arjisablBas B KOHCIICKT WU
yueOHuk). Ilocie Toro kak BBl HAyYWIUCh JaBaTh ompeneiacHus ((PU3NUecKd TMPaBWIBHO U
rpaMMaTH4YeCKH BEpPHO), 3alUChIBaTh WX MaTeMaTH4ecKH, (OpMyIHpOBaTh CBOMMHU CIIOBAaMH H
3aMmuchIBaTh GU3NYECKUE 3aKOHBI, OOBSACHATH, TJ€ U KaK OHU MMPUMEHSIIOTCS, MOXXHO CYUTATh U3YUYCHHE
JAaHHOTO paslena 3akoHYeHHbIM. Hudero, BKIIOYas BaKHEHIIWE BBIBOABI, OMNPEICICHUS W
(hOopMyIHPOBKH, HE HAAO YYUTh HAU3YCTh. [Ipy HEOOXOAMMOCTH MOHSITHIN U 3aKPEIUICHHBIA MaTepHral
BHI JIeTKO BcrioMHUTE. [IpopabaTeiBast MaTepual, mojie3Ho MOJIb30BaThCs pa3sHbIMU yueOHuKamu. [Tpu
MOJITOTOBKE K DK3aMEHaM JOCTAaTOYHO COOCTBEHHOTO KOHCIeKkTa. CBEJACHHMS 1O BBICIICH MaTeMaTHKE,
0e3 KOTOPBIX COBPEMEHHOE M3JI0KEHUE Kypca (GU3UKH HEBO3MOXKHO, PACCMOTPEHBI B MATEMaTHICCKOM
BBEJCHUM OCHOBHOW MW JIONOJIHUTENIBHOHN JnTepaTypbl. KpoMe Toro, mapamienbHO ¢ KypcoM oOmmei
¢u3ukn Bbl uM3yuaeTe Kypchbl BBICIHIEH MaTeMaTHKH, HPOrpaMMbl KOTOPBIX COallaHCUPOBAaHBI U
COTIPSIKEHBI C MPOTrpaMMoi Kypca o01ieil pu3nKu.

Meroanueckue peKOMEHAAMNH 1751 TOATOTOBKU K CEMUHAPCKUM 3aHITHUSAM U PEIICHUIO 33]1a4.

[Iporpamma kypca W CEMECTPOBBIM KAJCHIAPHBIA IIJIaH COCTAaBJIEHBl TaK, YTO TEMBI
CEMUHAPCKUX 3aHATUN CIELYIOT CTPOro 3a TeMaMmu Jiekuuil. M mporpamma Kypca, U CEMECTpPOBBII
KaJICHIAPHBIM TUIaH JOCTYIHBI KaXJAOMYy CTYIEHTY Ha caiite yHuBepcutTeTa. [loArOTOBUTHCA K
OUYepeIHOMY CEMUHApPCKOMY 3aHATHIO- 3TO, MPEXIE BCEro, MpopabdoTaTh JEKIMOHHBIN MaTepua,
COTJJaCHO METOAMYECKUM PEKOMEHJALMSIM, JAaHHBIM BbllI€. Bce HEBBISICHEHHBIE BOIPOCHI TEOPUHU
MOXXHO (M HY)XHO) 3aJaTh MpernojaBaTeliio B Hayale CEeMHHApCKoro 3aHsaTHs. Ha cemmHape, kak
MPaBWJIO, Pa30OMpPAIOTCS BOMPOCHI M KAaueCTBEHHBIC 3a/1ayH, JAIOIINE BO3MOXKHOCTH Oosiee riayOoko
MOCTUYb M3y4daeMblil pazzgen kKypca. Kpome Toro, Ha ceMuHape yyaT MpPaBWIbHO CTaBUTh U pELIATh
3a7a4d, AaHaJM3UpoBaTh pelieHue 3anad. [[o mpolaeHHOW Ha CeMHHape TEME NAroTCA 3aJayu IS
CaMOCTOSITENIBHOTO (JIOMAIIHET0) pElIeHUs. Y CBOEHUE Kypca BO MHOIOM 3aBUCHUT OT OCMBICIEHHOI'O
BBITIOJTHCHHMSI TOMAIITHETO 3aJJaHus, BIyMYHBOTO PEIICHUS OOJIBIIIOTO KOJIMYESCTBA 3a/1a4.

[Ipu pemenun 3amay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIAEAYIOIMMU IpaBuiamu. Ilpexnae
BCEro HYKHO XOPOILO BHUKHYTh B YCJIIOBHME 3aJayH, 3amucaTh KpaTko ee ycioBue. Eciu mo3Bonser
XapakTep 3a1adyd, oO0s3aTeNbHO CHENaliTe PUCYHOK, MOSCHSIOMUNA €€ CYIIHOCTh. 3a PEeIKUMHU
WCKITIOYEHUSIMH, KaXKAasi 3aja4a JOJKHA ObITh CHaudaja pelieHa B oOmieM Buje (T. €. B OyKBEHHBIX
0003HaYeHHsIX, a HE B YMCIaX), MPUUYEM HCKOMas BEJIMYMHA JIOJDKHAa OBITH BBIpAXKEHA 4Yepes
3a/laHHble BeMUYMHEL. [lomyduB peleHre B oO0mIeM BUIE, HY)KHO NPOBEPHUTH, MPABWIBHYIO JIH OHO
HMMEET pa3MepHOCTh. Eciii 3T0 BO3MOKHO, UCCIIEA0BATH MOBEICHUE PEIICHUS B MPEACIIbHBIX CIIydasX.

B Tex cayuwasx, korga B Tpolecce HAXOXIACHUS MCKOMBIX BEJIMYMH TPUXOAUTCS peIlaTh
CUCTEMY HECKOJBKHUX TPOMO3JKHX YpaBHCHHU (KaK, HampHUMeEp, YacTO OBIBACT IMPHU HAXOXKICHUU
TOKOB, TEKYIIUX B CJIOXKHBIX Pa3BETBICHHBIX IIEMAX), IEJIECO00pa3HO CHavaja MOJCTaBISATh B ATH
YpaBHEHHUS YHCIOBBIE 3HAYCHUS KOI(PPUIMEHTOB U JUIIb 3aTeM ONPENENATh 3HAUYEHUH HCKOMBIX
BEJIMYMH. YOEIUBIINCH B MPABUILHOCTU OOLIETO pelIeHHs], MOACTABISAIOT B HETO BMECTO KaxI0H U3
OYKB YMCJIOBbBIC 3HAYCHHSI 0003HAUECHHBIX UMH BEJIMYUH, Oepsi, pa3yMeeTcs, Bce 9TH 3HAUCHUS B OJHON
U TOW ke cucTteMe eAMHUI. YTOObI OOJEerduTh OIpe/eeHHE MOpPsAKAa BBIUUCISIEMONW BEITUYMHBI,
TIOJIE3HO MPEJICTABUTh UCXOAHBIC BEJIMUMHBI B BUJIEC YKCeN, OMM3KUX K eIUHUIIC, YMHOKEHHBIX Ha 10 B
COOTBETCTBYIOIICH cTeneHu (Hampumep, BMecto 247 moacraButh 2,47E+2, Bmecto 0,086— umciio
0,86E-1 u T. 1.). [logcraBuB B popmyiy 4mciia, IPEKIC YeM HAYATh BBIYUCIICHUS, IPOBEPHTE, HEIb3S



JM BOCHOJIB30BAThCS (hOpMyNIaMH JUIsl TPUOIMKEHHBIX BBIYMCICHUN, TPUBEACHHBIMU B [IpritoskeHMsIX
PEKOMEHIOBAaHHBIX COOPHUKOB 3a/1a4.

Hamo moMHHTB, 4YTO 4YHCIOBBIE 3HA4YeHHA (U3NYECKUX BEJIMYUH BCErJIa SBISIOTCS
npuOmKkeHHbIMA.  [loaTOMY TpH pacdyeTrax HEOOXOIUMO PyKOBOJACTBOBATHCS MPABUIIAMHU JICHCTBUH C
MpUOIMKEHHBIMHM YUCJIaMU. B 4yacTHOCTH, B MOJYy4EeHHOM 3HAYEHUU BBIUYMCIIEHHON BEIMYMHBI HYKHO
COXPaHUTh MOCJIETHUM TOT 3HAK, €IMHULA KOTOPOIO MPEBBIIIAET MOIPEIIHOCTh 3TOW BeINYUHBL. Bee
ocTajJbHbIe 3Hayamue HUQPpbl Hago OTOpocuTh. [lomydynMB YMCIIOBOM OTBET, HYKHO OLEHHUTH €ro
MpaBAONOI00HOCTh. Takasi OleHKa MOXKET B psijie cay4daeB OOHAPYX HUTh OMIMOOYHOCTH MOTYYEHHOTO
pesynbTata. Hampumep, cKopocTh Tela He MOXKET ObITh OOJbIIE CKOPOCTH CBETa B BaKyyMe,
JMAIBHOCTh TIOJIETa KaMHs, OpOIIEHHOTO YeJIOBEKOM, He MOXeT ObiTh mopsinka 1000 M, macca
MOJIEKYJIbl — HopsaKa 1| Mru T. m.

Pemenue 3a1au npuHeceT HaMOOJbBILYIO MOJIb3Y TOJBKO B TOM Cllydae, €CJIM yYalUiics peraeT
3a/la4d caMoCTOsITeNbHO. Pemuth 3agauy 6e3 momoiy, 6e3 MojAcKa3kh 4acTo ObIBAET HEJNErKo U He
Bcerga yzaaercs. Ho naxke He yBEHUYaBIIMECS YCHE XOM IONBITKM HAWTH pELIEHUE, €CIU OHU
NPEANPUHUMAINCH JTOCTATOYHO HACTOWYMBO, HPHUHOCAT OUIYTHUMYIO MOJb3y, TaK KAaK pPa3BUBAIOT
MBILUICHHE M YKpeIUISoT Bomto. CreayeT MMeTh B BUAY, YTO PEIIAIOIIYI0 poiib B paboTe Hal
3aJjauaMy, KaKk ¥ BOOOIIE B YUEHUH, UTPAIOT CUJIa BOJIM U TPYAOIIO0HE.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOPBIE 3aJaud HE PELIAIOTCA «C Xoxy». JlocToBepHO
YCTQHOBJICHO, YTO TPOLIECC TBOpYECTBa B OOJIACTM TOYHBIX HayK (a pelieHue 3afady ecTh BHJ
TBOpYECTBA) NPOTEKaeT Mo cienyrome cxeme. CHadanga MAET NOJATOTOBUTENbHAs CTaaus, B XOJE
KOTOpPOM yuYeHBbI HACTOWYMBO HILET penieHue mnpobiembl. Ecinu perieHue HalTh He ynaercs U
npoOjieMa OCTaBlieHa, HACTyIMaeT BTopas cTaaus (CTaausi MHKYyOAalMHM) — YYEHBIM HE IyMaeT o
npobiieMe M 3aHUMaeTcs APYyrumMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJKAETCS CKpBITas
paboTa MBbICIIH, KOTOpas 4YacTO NPUBOJUT B KOHEYHOM HUTOre K TpeThed CTaguM - BHE3AMMHOMY
03apEHHUI0 U TOJy4YeHHUI0 TpedyeMoro perienus. HyxHO uMeTh B BUAY, UTO CTaAusl MUHKyOallu He
BO3HHUKAET cama coOOH - i TOro 4roObl MYCTHTh B XOJ MalllMHy O€CCO3HATEeNbHOr0, HEOOXOoauMa
HACTOMUMBas MHTEHCHBHAs paboTa B X0/€ MOArOTOBUTENBHON CTaauu. Perienue 3a1ad, Kak Mbl yXe
OTMEYaJIM, €CTh TAK)K€ BMJI TBOPUECTBA W IOAUYUHSETCS TEM K€ 3aKOHOMEPHOCTSAM, YTO M pabora
Y4EHOro HaJl HaydyHou mpoOiemoil. [IpaBma, B HEKOTOPBIX cCily4asiX, BTOpas CTaausl - CTagus
MHKyOalMu - MOKET OBbITh BbIpa)K€Ha HACTOJBKO c1abo, YTO ocTaeTcsl He3aMmeueHHOU. M3 ckazaHHOro
BBITEKAET, UYTO pEUICeHHE 33/7a4 HU B KOEM Ciyyae He Clie[lyeT OTKJIaJbIBaThb Ha MOCJIEIHUN Beyep
nepesl 3aHATUAMH, KaK, K COXKaJICHUIO, HEPEIKO MOCTYNAal0T CTyAeHThI. B 3TOM citydae 6ojee cloKHbIe
U MPUTOM HauOollee cojeprkaTelbHble W TMOJE3HbIE 3a7aud 3aBEOMO HE MOTYT ObITh perieHbl. Han
3aJJaHHBIMH «Ha JOM» 3aJjayaM{ HaJ0 HAa4YMHATh AyMaTh KaK MOKHO paHbIIE, CO3AaBasl yCIOBHS IS
peanu3ay CTaluu HHKyOaluu.

Ecnu B ycioBuM 3aauyd MMEIOTCSl YHMCIOBBIE JaHHBIEC, HE JICHUTECh JOBOAUTH PELICHHE [0
YHCJIOBOTO OTBETa. UTOOBI MOJYYUTH MPABHIBHBIA YMCIOBOW OTBET, HEOOXOJMMO XOpOIIO 3HATH
€AMHULIBI (PU3NYECKUX BEJIWYUH U YMETh NPOU3BOAMTH AaKKypaTHO M HaAeKHO pacuerel. U 1O, n
Ipyroe MoKeT ObIThb JIOCTMTHYTO TOJBKO JJIMTENbHOM mpakTukoil. Ocoboe BHUMaHUE HYXHO
oOpaliaTh Ha MPaBWIbHOE OMNpPENEICHHUE MOpsAAKAa HCKOMOM BelW4YuHBbL. Cpenu ydalluxcsli 4acTo
BCTpEUaeTCsl YIUBUTEIBHOE 3a0ITyKICHUE - OHU CUUTAIOT, YTO OIIMOKA B MOPSAJIKE BETUUYMHBI (Jaxe Ha
HECKOJIbKO TOPSJKOB) MEHEEe CYIIECTBEHHA, ueM ouinbka B 3Hayamux nudpax. HeobocHoOBaHHOCTH
TAKOTO MHEHHMs JIETKO OOHapy»XHMBaeTcs Ha ciexyromeM npumepe. Ommlka, 3aKIodaronascs B TOM,
9YTO BMECTO 5 moiydeHo 7, cocraBisier 40 %, B TO BpeMs Kak omMOKa BCErO Ha OJAWH MOPSAOK
(cxaxem, BMecto 1,0E4 nonyueno 1,0ES) coctasisier 900 %.



B pexkomenyeMbix cOOpHHMKax 3a/1ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMM, COAEPIKATCS
yKa3aHHUs K pemeHuio Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO IMOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Hakonen, Hajo uMeTh B BHUAY, UYTO B Psj€ CIy4yaeB 3aJaud pPacIOJIOKEHbI B JIOTMYECKOU
MOCJIEZIOBATEIBLHOCTHU U B MOPSAJIKE BO3pacTarolie TpyiHocTu. [103ToMy TOTYKOM K pelIeHnI0 TaHHOM
3a/1a4¥ MOXKET MOCITY’)KATh 03HAKOMJICHHE C HECKOJIBKHMH ITPEAIECTBYIOIIUMH 3aJa4aMH.

Metoandeckre peKOMEHIAIMH JUIs OATOTOBKHU K JIaOOPaTOpHBIM paboTaMm.

OcBoeHHEe CTyIEHTOM J1a00OpaTOpPHOro MPaKTHKyMa — HEOOXOJMMas COCTaBHAs 4acTh PabOTHI
CTYZCHTA IIPH OCBOEHUH Kypca o01iel GU3uKu.

Kaxnplif CTYZCHT 32 OIMH CEMECTp JTOJKEH BBIMOIHHUTH M0 HHIUBUAYATFHOMY I'padUKy CEMb
(ecnm crienuanbHO HE OTOBOPEHO) JTa00PaTOPHBIX padoT. I'paduk paboT cTyNEeHT MoTydaeT Ha IEPBOM
B CEMECTpE 3aHATHUU B COOTBETCTBYIOIIEH 1a00paTOpuu.

Tema ouepenHoi 1a0OpaTOpPHON PabOTHI CTYJAEHTA MOXET ONEPEKaTh JICKIIMOHHBIM KypC.
Kpome Toro, TeMbl OKOJO uHeTBEpTH JaOOPATOPHBIX PabOT BOOOIIE HE OTPAXKEHBI B JIEKIIMOHHOM
Kypce. Takue nabopaTopHble pabOThl PACHIMPSIOT KPYr BOIPOCOB, PACCMATPHUBAIOLIUXCSA B paszelne
Kypca obmeil ¢usuku. Ilo sTON mpuumHEe omMcaHWe Kaxa0il 1abopaTopHOM pPabOTHI COIAEPKUT
JIOCTaTOYHO NMPOopabOTaHHOE TEOPETHYECKOE BBEJCHHE, OCHOBHbBIE pacueTHbIe (GOpMyJbl U (HOPMYJIbI
pacueTa MOTPEUIHOCTH, MOJAPOOHOE omMcaHhe JabOpaTOPHON YCTaHOBKHM, CLEHapUil NPOBEICHHS
1abopaToOpHOI pabOThI, BUIBI TAOMUII, JUIsI BHECEHUSI B HUX PE3YJIbTaTOB M3MEPEHHH, KOHTPOJIbHBIC
BOIIPOCHI, AAIOIINE CTYJIEHTY OCYIIECTBUTh CAMOKOHTPOJIb YPOBHS CBOEH MOJATOTOBKU K padoTe.

®dusnyeckas gmadboparopus — NOMELIEHHE MOBBIIIEHHON onacHOcTU. [loaTOMy, BCe CTyA€HTHI B
Hayase KaKJ0ro ceMecTpa Iepesi HayajaoM padoThl B 1a00paToOpyUu MPOXOIAT HHCTPYKTaX MO TEXHUKE
6e3onacHocTd. Kakaplii CTyJeHT B cHelManbHOM KypHaje CTaBUT CBOIO IMOANUCh O TOM YTO OH
MIPOCITyIIaJl UHCTPYKTAX MO TEXHUKE 0€30MacHOCTH paboThl B JaOOPAaTOPUM U 00sI3yeTCsl BBIIOIHATh
BCE ITyHKTBI HHCTPYKTaXa.

11. YYEBHO-METOJWYECKHE PEKOMEHIAIIMHA IS IIPEINIOJABATEJEN

Meroanueckue peKOMEHAANMH K IPOBEICHUIO JICKIUH.

1. IloaroroBka k nekuuu. Cpa3y mNOCHE MPOYTCHUS OYEPEAHOM JEKIMU HaJl0 HAYUHATh
MOATOTOBKY K cheayromieil. CocTaBuTh IJIaH (HE KOHCIMEKT!) JIEKIHWH, B KOTOPOM YyKa3aTh, KaKHe
BOMPOCHl U B KaKOW IOCIENOBATENbHOCTH OyAyT HW3JarathbCs, Kakue IEMOHCTPAllUd M B KAaKOM,
«MecTe» OyayT nokazansl. He cienyer neperpyxarh JIEKLIHIO JEMOHCTPALUSIMHU — ONITUMAIIEHOE YHUCIIO
JIeMOHCTpalMi, KaK MpaBuiio, paBHO 3-5. JIeMOHCTpaLMU JTOJKHBI OBITH 00s3aTE€IbHO K MECTY M C
OOBSICHEHHEM CYTH JI€MOHCTpUpyeMOro sBieHus. Jlaimee ciemayer O3HAKOMHUTBCS € TeM, Kak
M3JIaraeTcs COOTBETCTBYIOIINI BOMPOC B HECKOJIBKUX 3aCTYKHBAIOIIUX JOBEPUsl YIEOHBIX MOCOOUSX,
MOCJIe Yero HACTYIAaeT CaMblil BaKHBIN ATAIl MOJATOTOBKH — 00AyMbIBaHUE MaTepuaia. HakanyHe mHs,
Korja OyJeT YuTaThbCsl JIEKLHUs, HYKHO BHUMAaTEIbHO IMPOYECTh BECh OTHOCSIIMNICA K TE€ME JIEKIMH
MaTtepuai, cojepxamuiics B yuyeOHuke. Ha nekuuio HyXHO HATH, O€3yKOPU3HEHHO BIajes
MaTepUaIoOM.

2. Xapakrep nekiuu. JleKuuu 10KHBI ObITh IMOLMOHALHO OKpalleHHbIMU Hy)XKHO yBiIeKkaTh
CllylmiaTelaeil CcBOEH YBIEYEHHOCTbIO. BplpakaTb yAMBIEHHE M BOCXMILEHUE IOJIYYEHHBIMU
pesynbTaramu. OOpamiaTh BHMMaHHE Ha WX MPOCTOTY (€CiaM HE HMEeT MECTO IPOTHUBHOE),



CUMMETpUIO, KpacoTy. IIpemiarars ciaymaTensM MONbITaThCS NPEACTaBUTh, YTO UCIBITHIBAT TOT WIN
WHOMW yYEHBIH, CAETaBIINI OTKPBITHE. YUTas JEKIHI0, HY>)KHO CTPEMHUTbCS OYAUTH MBICIIb, PACCYKAATh
BCJIyX, BOBJIEKasi B ATOT Mpolecc cTyneHToB. Korma ObIBaeT, BO3MOXKHO, MpeIarath CTYIACHTaM
c000pa3uTh, KAKUM MOXKET ObITh MCKOMBIN pe3ynbTar. OTpOMHOE 3HAUE€HHE MMEET KyJbTypa peyH.
CoBepHIEHHO HEJOMYCTHMBI CIIOBA — IMAPA3HTHI, CJIOBA — COPHSKU: BOT, 3HAYWT, TaK CKa3aTh U T. II.
Henpuemiiema cOnBunBasi, HeCBA3Has PeUb.

3. TexHnuka yreHus. B Havase JleKIMU HYKHO JaTh KPaTKOe BBEAECHUE, aHHOTALIUIO, 0030p JUIs
OpUEHTUPOBKU. Paccka3ate o0 yem OyAeT pedb, YTO U Kak OyJeT BBIACHEHO WU moiydeHo. MHaue
CTYACHTHI «3a JEPEBBbSIMH HE YBUJAAT Jieca». 3aKOHYHMB H3JIOKEHHME, Kakoro- JuOO BOIpoca, 1aTh
pe3oMe, 0003peTh caenaHHoe. B Xxone JieKuMu Hy»XHO YKa3blBaTh, YTO U B KAaKOM BHJE CTYACHTY
HY’KHO OyJeT NOMHMTb Hau3ycTb, U B OCOOEHHOCTH, YTO HE HAJ0 CTPEMMTHCS 3allOMHMUTH. HyxHO
IIpeloCTEperaTh CTYAEHTOB OT «3yOpEeXKH», B YACTHOCTH JEMOHCTPATUBHO CIIMCHIBaTh (WM J€1aTh
BUJI, YTO CIIMChIBaeTe) ¢ OyMaXKH Ha JOCKY Te (OpMyJibl WIM UYHCIOBBIE 3HAYEHUS, KOTOpbIE HE
CJIeZyeT 3allOMHHATh. UnTas JIEKLHUI0, HY’>KHO BCE BpeMs 3a00TUTCs, YTOObI BaC TOHUMAJIH.

I'oBOpUTH T'POMKO, BHSTHO, pa300OpuMBO, MHMCAaTh KPYIIHO, aKKypaTHO M 4erko. Cienuth 3a
TEMIIOM uTeHMs. TeMI JoJkeH ObITh 10CTaTOYHO YMEPEHHBIM JJIsi TOr0, YTOObI CTYAEHTHI yCIeBaIn
CIIEIUTh 32 XOAOM pacCyKICHHMH M 3allUChIBaThb OCHOBHOE, U BMECTE, C TEM IOCTATOYHO KUBBIM,
YTOOBI HE BOLIAPHUIIACh CKYyKa.

4. CooTHOIIIEHHE JEKIMNA ¢ yueOHUKOM. B nexkiuu u yueOHHKe paccMaTpUBAIOTCS OJHH U TE
K€ BOIIPOCHI, HO B PA3HBbIX PAKypCax M Pa3iIMYHbIMMU BBIPA3UTEIBHBIMU CPEACTBaMH. B oTiimume ot
y4eOHMKa B JIEKLIUU HCIOJB3YIOTCS KECThbl, MUMHKA, Ooyblas cBOOOJA M BBIPA3UTEIBHOCTh PEUH,
JNEMOHCTpallMi. B HM3BECTHOM CMBICIIE MOXHO CKa3aTh, YTO JIEKIMS UM Y4eOHUK HE AyOJIHPYIOT, a
JOTIOJIHAOT IPYT Ipyra.

Metoauueckre peKOMEHIalNU K IPOBEACHUS IPAKTUYECKUX 3aHATUH

OueHb BaXHO JOOUTBbCSA TOrO, 4YTOOBI C C€aMOro Hayajla CJIOXWINCh IpPaBUIIbHbIC
B3aMMOOTHOLIEHHUsI cO cTylaeHTamMu. CoO CTOpOHBI MPENOJAaBaTENsd XapaKTep B3aMMOOTHOLICHHUH
OTIpeJIeNIAeTCs CIOBaMM: 100poxkenaTenabHas TpeOoBaTeabHOCTh. CO CTOPOHBI CTYICHTOB XKelaTelbHO,
YTOObI OHM OTHOCWJIMCH K HaMm C JIOBEpHUEM M HCKpPEHHE, HE MBITAINCh HAaC oOMaHbIBaTh. [l 3TOTO
HY)KHO HCKJIIOYHTh W3 0OMXOZa BCE TO, YTO MOXKET TOJKHYTh CTyAeHTa Ha oOmaH. Hamo sicHO
IIOHUMATh, YTO JAJEKO HE KaXKIbI CTYJIEHT B COCTOSIHUM PEIIUTh BCE IIECTh 3a7a4, KOTOPBIE MBI EMY
naeMm Ha Hexpemto. I[losTomy, He HafO MOPHULATH CTYACHTA 3a TO, YTO OH HE BBINOJHWI BCE 3aIaHMs.
CrokoliHO (uKcHpyHTe HOMEpa HEBBINOJIHEHHBIX 3aJad W He MpOopabOTKy TEOpUM M HUKAK He
IIPOSABIIINTE CBOE HEYIOBOJBCTBUE. boiblie TOro, €ciam BHIHO, YTO CTYIEHT CTapaercs, a y HEro He
MOJTy4YaeTcsl, OH peIlni, CKaxeM, 2-3 3aJjauu U3 EeCTH, MOXBAJUTEe, OA00APHUTE €ro.

Ecnu ecTb OCHOBaHMSI CUMTATh, YTO CTYAEHT paboTaeT HEAOCTaTOYHO, cKaxure emy: «Hamo
cTapaTbcs penath OOJble 3a/1a4, HHa4Ye BBl HE BOMIETE B HOPMAJIBHYIO KOJICIO»

OcHOBHast W OuYeHb TpyJaHas 3amaya — JOOUTHCSA TOTO, YTOOBI CTYIEHT pETyJsIpHO H
MHTEHCUBHO paloTan Hajx Teopueil u 3amayamu. CTynEHTBHl JOJDKHBI OBITh NMPUYYEHBI K ITOMY C
MepBOro JHs, YTOOBI ATO Ka3aJloCh UM E€CTECTBEHHBIM, caMO cOOOW pasymeromumcs. s perieHus
9TOM 3aJ]a4M UMEETCS 1IeJ1asi CUCTEMA IIPUEMOB.

OpvH M3 mpuemMoB — 3TO HpoLeAypa Ompoca. ITO HE IMPOCTO ONPOC, 3TO — LEPEMOHHUAI, B
KOTOPOM y4YacCTBYET BCs Ipymmna. B 3ToM couib, B 3TOM IICUXOJIOrMYECKas OJ0CHOBA onpoca. To, uto
BbI Y3HA€Te, KTO YTO C/EJaJl UM HE CIENall, B KAKOM COCTOSIHUM HaXOAMUTCA IpyIIa, - TO HE IVIABHOE,
3TO — MOOOYHBIA pe3ysbTaT LEPEeMOHUH ompoca. [J1aBHOE B TOM, YTO CTYACHT OKa3bIBaeTCs
MIOCTaBJICHHBIM B TaKHE ICHXOJOTMYECKHE OOCTOSTENBCTBA, YTO €My HpUXoauTcs paborath. Mbl
HacTauBaeM Ha TOM, YTO JOJIKEH OBbITh LIEPEMOHHUAN OIIPOCa, B KOTOPOM yUYacTBYIOT BCE CTYAEHTBI, BCE



C MHTEPECOM CIyLIAlOT, KTO 4YTO CKakeT. M HHMKaKkuX IpuU 3TOM 3aJay, HUKAKUX BOIPOCOB IS
00yMBIBaHUS HE JIOIHKHO OBITh. Ha mocnenyromux 3aHATHSIX 005S3aTeNbHO MOMHTEpPECYHTECh, Kak
oOcTtoUT paeno ¢ jgonramu. Eciou CTyJEHT TOBOpPUT, YTO JIOJT JIMKBUAMPOBAH, 3a4€pKUBAETCS
COOTBETCTBYIOIIAsl IIOMETKAa B TeTpaad. Eciam CTyleHT 3asBiIgeT, 4TO JAOJr IIOKa OCTAaeTcs, Ha
CJIEyIOIIeM CEMUHApe CHOBA CIIPOCUTE, KaK OOCTOUT JIEJIO C JOJITaMH, U TaK IMOCTYyMalWTe A0 TeX Mop,
IoKa JOJT He OyJeT JUKBUANPOBAH.

[Topsiiox mpoBeneHUs: ceMuHapa

1. Ompoc CTyOeHTOB O peHIeHMH 3a7ad, TOTOBHOCTH IO TEOPUHM M TIPUCYTCTBHHM Ha
MpeaIecTBYIONIEH JIeKIK. B Xo/e ompoca Hy>KHO BBISICHUTH, KAaK OOCTOUT AEJO C JOJITaMH.

2. Koncyneramus. IlpenonmaBatenb uHTEpecyeTcs: «Y KOTO €CTh BOMPOCH MO TEOPUU H
3amadam?» Bonpock! 1OMKHBI ObITh KOHKPETHBIMU M OTHOCAILIUMUCS K MaTepuaity JaHHOU Hexenu. He
A0IMyCKaThb, 4TOOBI IOCPEACTBOM BOITPOCOB CTYACHTDBI «KTAHYJIN BPEMSD).

3. BBI30B K JT0CKe MO Xpebuto, pa3dbop 3a/1ad U BOMPOCOB Ha COOOPA3UTEIHHOCTh IIPH yIaCTUH
Y aKTUBHOM BHUMaHHMHU BCeX CTYIEHTOB (cM. pazzaen 3). [Ipu oObscHEHMM Ha JOCKE PElICHHUs 3ajad
CTYZICHTaM pa3pelraercsl MoJib30BaThCs MX JIOMAITHEW TeTpajpto. lJis S5KOHOMHUU BPEMEHH YCIOBUE
3a/la4y¥ 3aUMTHIBACT CaM MPETo1aBaTeb.

Kpome BbI30Ba K JOCKe MO XKpeOWIO (KOTOPBIM MOMKEH OBITh MPEoOIaNaroluM), ClIeayeT
BpEMs OT BPEMCHH BbBI3BIBATH K JOCKC TCX CTYACHTOB, KOTOPBLIC IIO BOJIC ClIy4dasd JAaBHO HC GBIHI/I y
nocku. Ecnu mpencTtaBUThCS K TOMY TOBOJ|, MOXXKHO TPHIJIANIATh HA Pa30op KakoH-TMOO 3amadu
KETAroIInX.

[Tocne Toro Kak TMOKa3aHO Ha JOCKE PEIICHHWE 3a/lauyd, HYKHO TOMHTEPECOBATHCA: «A KTO
cnenan uHaue?». Bee mpemaraeMbie BApUaHThI PEIICHUS JOJDKHBI OBITH Pa300paHbl, COMIOCTABICHBI U
olleHeHbI. Pacckas o Ipyrom BapuaHTE PEIICHUS 3aCUUTHIBACTCS CTYACHTY KaK BBI30B K JOCKE, U €CITU
BIIOCJIC/ICTBMH HA 3TOTO CTYJICHTA MaJacT KpeOuil, OH OCBOOOKIACTCS OT BBIXOJA K TOCKE Ha TAHHOM
3aHSATHU.

3amaun pa3buparoTcs Ha JOCKEe HE Bcerga A0 KoHna. MHorga mocie Toro, Kak HaMe4eH
NPUHIUIT pelieHus, s roBopro: «Temepp Bc€ scHO, He OyJeM TepsITh BPEMEHUM Ha MPOCTYIO
apuMeTHKy win anredpy u T.11. JloBeanuTe 3a1ady 10 KOHIIA CAMOCTOSITEIBHOY.

4. Tlone3Ho NMpakTUKOBATh BpeMsl OT BpEMEHU MUHHU KOHTPOJIbHBIE: MUHYT 32 15 10 OKOHYaHUS
CEMHUHapa CTYJCHTaM IMpeJIaraeTcs pPEIIuTh HECIOXKHYIO 3a71ady (CTyACHTaM, CHJISAIIUM PSIOM,
HY)KHO J1aBaTh HEOJAMHAKOBBIC 33/1a4H).

5. B koHIie 3aHsaTHs (WU TTOCTIE OMPOCca) CTYIACHTHI 3alTUCHIBAIOT HOMEpa 3aj1a4, KOTOPbIE OHH
JNOJDKHBI PEIIUTh K CIeAyolleMy pa3dy. 3aJaHue MO0 TEOpHUH He JaeTcsi, — pa3 HaBceraa
YCTaHABIMBAETCS, YTO CTYACHTHI OOS3aHBI MOJATOTOBUTH K OYEPETHOMY 3aHITHIO TEOPETHUUECKHIA
Marepua, IpeyCMOTPEHHBIN KaJeHAApHbIM IJIAHOM Ha JTaHHYIO HEJEIO.

Metoandeckre peKOMEHIAINH K TPOBEACHNUS JIAOOPATOPHBIX 3aHATUI

Llenbto 3aHATUI SIBISIETCA 3aKpeIUICHHE U YTIIyOJIeHWE TEOPETHYECKUX 3HAHHUM CTYNIEHTOB,
MOJIyYEHHBIX IPU U3YYEHUH TEOPETUUECKOr0 Kypca; IpU 3TOM OyIyT PELICHbI CIeIyI0Iue 3a1aum:

- TNpUBUTh CTyJAEHTaM HayajlbHble HABBIKM [0 OpraHU3alMd M  MPOBEJECHHIO
9KCHEPUMEHTAIbHBIX UCCIICIOBaHUA;

- O3HAKOMUTH CTYJEHTOB C YCTPOHCTBOM M HPUHIMIIOM JEHCTBUS OCHOBHBIX (PU3UUECKUX
pubopoB;

- 3aKpenuTh 3HAHUS B O0JACTH aHamM3a U OOPaOOTKU IMOJyYEHHBIX SKCIIEPUMEHTAIBHBIX
pE3yIbTATOB.



YroObl OBITH ATTECTOBAHHBIM O (PU3UYECKOMY NMPAKTHUKYMY CTYJCHT JOJDKEH BBIMOJHUTH BCE
nabopaTopHble padOThI, IPEAYCMOTPEHHBIE Y4EOHBIM TNIAHOM TEKYIIETO CEMECTpa.

Ha NEPBOM 3aHATUU NPCIOAABATCIIb 3HAKOMHUT CTYACHTOB C 3aJadaMM IIPAaKTUKyMa H €TI0
CoJiepKaHNEeM; C TTOPSAKOM TIOATOTOBKH, BBITIOJHEHUS M 3alUTHI TJAOOpaTOPHBIX padoT; ¢ rpadukom
BBITIOJTHEHHUST pPaboOT; C TpaBWJaMHU TEXHUKH O€30MacHOCTH Tpu paboTre B JabopaTopuu; C
TpeOOBaHUSMH, MTPEIBSIBIIEMBIMU K CTYJICHTAM TIPH BBIMOJIHEHHH (PU3MYecKoro mpakTukyma. Ha Bcex
MOCTICIYIOIINX 3aHATHSIX TPENoAaBaTelb NPOBOJUT B Hayalle 3aHITHUSA JIOMYCK CTYACHTOB K
BBITIOJIHEHUIO  J1a0OpaTOPHBIX paboOT, TpU JIOMYyCKE TMPEMoAaBaTe)ib MPOBEpSET HAIWYHE B
CTYACHYECKOM  Ja0OpaTOpHOM >KypHaie oQopMieHHs Tekylled sabopaTopHOil  paboThl,
IIOATOTOBJICHHOCTh K 3alllUTC HpeIILIIIYH_Ieﬁ pa60TL1,a TAKKC HACKOJIbKO CTYACHT IMOHHUMACT CYTb
BBITIOJIHSIEMOM pabOThI M UCCleayeMble 3aKkoHOMEepHOCTH. [locie npoBeeHust N3MEpEHU CTyJIeHTaMu
MperoiaBaTeNlb BU3UPYET B CTYACHYECKOM Ja0OpaTOPHOM JKypHalle KOPPEKTHOCTHh PE3yJIbTaTOB
NpSIMBIX W3MEpEHWi. 3amuTa 3aKiIioyaeTcs B IMPOBEPKE pe3yJbTaToB pPadOTHI, JIOCTOBEPHOCTH
pacyeToB, MPAaBWIBHOCTH TOCTPOEHUS TpaduKoB, odopMiieHHs pabOThl W 3aKIIOUCHHUS. Takxke
MPEIIOIaratoTCs MPaBUIIbHBIC W TOJHBIE OTBETHI CTYJCHTa HAa KOHTPOJBHBIC BOIPOCHI MO JaHHOU
pabote. BrimonHenHas paboThl onieHuBaetcst ot 60 1o 100 0awioB, B 3aBUCUMOCTH OT MPABHIBHOCTH
pacdeToB NMOTYyYaeMbIX BEIHUMH U X MOTPEIIHOCTEH, MOIHOTH IPOBEJCHHOTO aHAIN3a | MOHUMaHU
(U3NYECKUX MPOLIECCOB..

He MNOATOTOBJICHHBIC CTYJACHTHI W HC BBIIIOJHHUBIIMC IOAHHBIC Tpe6OBaHI/IH K BBIIIOJIHCHUTO
paboThI HE Oy CKaIOTCS.

[Tponymennas nmabopaTopHast paboTa IOJDKHA OBITh BBHINOJIHEHA CTYJSHTOM Ha PE3EPBHOM
3aHSATHH B KOHIIE CEMECTpa WIM Ha 3a4eTHON HeJele.

ABTOp(BI):

XanrynsaH Enena BnagumupoBHa

Marponunk Anekceit OpreBud, K.¢.-M.H.

Peuenzent(ni):
Camapuenko JI.A., K.¢).-M.H., IOIICHT



