MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EPA SJIEKTPOOUNYECKNX YCTAHOBOK

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

o1 30.08.2024 1.
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
OCHOBbI KBAHTOBO! 3JIEKTPOHUKU
Hamnpasnenue noaroroBku [1] 14.03.02 SInepHbie GpU3UKa U TEXHOJIOTHH
(cerManbHOCTD)
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AHHOTANIUA

U3ydyeHHE TPUHIMIIOB pPaOOThI, YCTPOWCTBA M XapaKTEPUCTHK MPHOOPOB KBAHTOBOM
JJIEKTPOHMKH, a TAKKE UX NPUIIOKEHUN B HAYKE U TEXHUKE.

1. HEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Kypc cocrout n3 aByx yacreil. B mepBoi yacTu U3iararoTcsi OCHOBbI KBAHTOBOM MEXAaHUKH U
oOmiyie BOIMPOCHI TEOPHH MPUOOPOB KBAHTOBOW AJIEKTPOHUKU. BTopas dWacTh Kypca MOCBAIEHA
MpPUHLIMIIAM PabOThI ATUX TPUOOPOB, UX YCTPONCTBY U XapaKTEPUCTHKAM.

2. MECTO YUYEBHOM JUCIUILIMHBI B CTPYKTYPE OOII BO

YuyeOHas MUCLUIUIMHA  HpeIHa3HAueHa g TOro, 4roObl OOydMTh MeToxaM paboThl ¢
npubopaMu KBaHTOBOHM 3JEKTPOHHMKH, HCIIOJIB3YEMBIM B 3JIEKTPOQHU3HMUECKUX YCTaHOBOK. [l
U3y4eHUS JAaHHOM AUCHUIUIMHBI TpeOyeTcsl 3HAHHME OCHOB MAaTEeMAaTHYeCKOro aHajau3a MU oOmiel
bu3uKy.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaabHble H(HIK) 00menpodeccHoHaIbHbIE KOMITETEHIIUHN
Ko 1 HamMeHoBaHue KomreTeHun: | Koj i HAMMEHOBaHHE HHANKATOPA JOCTHKEHHS KOMITCTCHIINHI

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUM C 3aJadyaMH M OOBbEKTaMHu (00IacTsIMH
3HaHU) TpoeCcCHOHATBLHOMN 1eATEIbHOCTH:

3amaua O0BLeKT HiIM 00J1aCTh Kox m naumenoBanne | Kog n
npodgeccHOHATbHOM 3HAHMSA npodgeccHOHATbHOM HAHUMEHOBaHUe
nesiteabHoctu (3I1/1) KOMIIETCHIIMH; HHAUKATOPA
OcHoBanue AOCTUKEHU S
(mpogeccHOHAIBHBIH | MPO(pECCHOHAIBHOM
cranaaprt-IIC, anaan3 koMmnereHIUH
onbITa)
HAaY4YHO-MCCIEN0BATEIbCKUMN
W3yUCHHE U aHAJN3 MaTeMaTHYECKUE ITK-3 [1] - Criocoben 3-T1K-3[1] - 3HaTH
Hay9IHO-TEXHUYECKOMN MOJICIH TSt MPOBOJIUTH (PU3UYECKUE OCHOBHBIC
uH(popManuu, TEOPETUUECKOTO U AKCIIEPUMEHTHI IO (bu3nUecKre 3aKOHbI U
OTEUECTBEHHOTO U AKCTIEPUMEHTAIBHOTO 3aJIaHHON METOJIHKE, MeTOAbI 00pabOTKH
3apy0eKHOTO OMbBITA IO | HCCIEA0BaHUN COCTaBJISTh OMUCAHUS JAHHBIX ;
TeMaTUKE O00BEKTOB, YCTAHOBOK U MTPOBOJMMBIX V-IIK-3[1] - ymeTh
HCCIIE0BAHUS; CUCTEM B 00JacTH WCCIICTIOBAaHMM, OTUEThl = paboTaTh MO 3a/IaHHOM
MaTeMaTHIeCKOe (busuku A1pa, 4acTHIl, 0 aHAJIU3Y METOJMKE, COCTABIISITh
MOJEIIUPOBAHUE SIePHO-(PUBHUUECKUX pe3ynabTaToOB U OMHCaHUS
MIPOIIECCOB 1 OOBEKTOB = YCTAaHOBOK. MOATOTOBKE HAYYHBIX MIPOBOIUMBIX
Ha 0a3e cTaHIapTHBIX myOonuKanui UCCIIE0BAaHUHN 1
MaKeTOB OTYETHI,
ABTOMATU3UPOBAHHOTO OcHosanue: MOATOTaBIMBATH




MPOEKTUPOBAHUSA U
HCCJICIOBaHUM;
MpOBEJICHUE
3KCIEPUMEHTOB T10
3aJJaHHON METOIUKE,
COCTaBJICHHE OITMCAHUS
MPOBOJIUMBIX
HUCCJIEIOBAHUN U aHAIIU3
pe3yJIbTaTOB;
MOJTOTOBKA JIAHHBIX
JIJISL COCTaBIICHUS
0030pOB, OTUETOB U
Hay4HBIX TyOIMKAIIHH,
y4acTHe BO BHEJAPEHUU
pe3yJIbTaTOB
HUCCIIEOBAHUN U
pa3paboToK

[TpodeccnonanbHbIN
crangapt: 40.011

IIPOEKTHBII

MaTepuabl i
HAyYHBIX
MyOJTUKaIHi;
B-TIK-3[1] - Bnagers
HaBbIKaMU
MIPOBEACHUS
(hU3UIECKUX
HKCIEPUMEHTOB 110
3aJlaHHOM METOJ/IMKeE,
OCHOBaMH
KOMITBIOTEPHBIX U
MH(POPMAIIMOHHBIX
TEXHOJIOTHH, HAy4YHOU
TEPMHUHOJIOTUEH

cOop u aHaNMH3
MH(POPMAIIMOHHBIX
MCTOYHUKOB U
MCXO/IHBIX TAaHHBIX IS
IIPOEKTUPOBAHUS
puOOPOB U YCTAHOBOK;
pacuer u
MIPOEKTHPOBAHNE
JieTaneu u y3iaoB
pruOOpPOB U YCTAaHOBOK
B COOTBETCTBUH C
TEXHUYECKUM 3aJaHuEM
C UCIOJIb30BaHUEM
CpeAcTB
aBTOMaTHU3aluU
MIPOEKTHUPOBAHNUS;
oopmienue
3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKUX
pabot

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATLIIAHBI

YCKOPUTEIH
3apsHKEHHBIX YaCTHII,
AIIEKTPOHHBIC CUCTEMBI
SIICPHBIX ¥ (PU3HICCKHUX
YCTAHOBOK, CHCTEMBI
ABTOMATH3UPOBAHHOTO
yIIPaBJICHUS SACPHO-
buznuecKuMu
YCTaHOBKaMH,
paauaoOHHbIC
TEXHOJIOTUH B
MEIUIIIHE

[TK-5 [1] - Cnocoben
IPOBOTUTH
NPEBaAPUTEIILHOC
TEXHUKO-
HYKOHOMHYECKOE
000oCHOBaHUE
MPOCKTHBIX PEIICHUI
npu pa3padboTke
YCTaHOBOK U MIPUOOPOB

Ocnosanue:
[TpodeccuonanbHbIn
crangapt: 40.011

3-T1K-5[1] - 3HaThH
METO/bI aHAIH3a JUIS
TEXHHUKO-
HKOHOMHYECKOTO
000CHOBaHUS
IIPOEKTHBIX PELICHUI
pu pa3paboTke
YCTaHOBOK U
puOOpPOB; ;
V-IIK-5[1] - ymets
MIPOBOJUTH
MpeBapUTEIbHBIC
TEXHHUKO-
HKOHOMHYECKOE
00OCHOBaHUE
IIPOEKTHBIX PEIICHUI
pu pa3paboTke
YCTaHOBOK U
npubopoB;
B-TIK-5[1] - Bnagets
METOAaMHU
MIPOBEICHUS
[IPEBAPUTEILHOTO
TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHUS
MIPOEKTHBIX PEIIeHUH
npu pa3zpaboTke
YCTaHOBOK U
prudopoB

' HanpaBnenus/menu

3amaun Boctiutanus (koj) = BocmuratenbHBINA MOTSHITHAT TACIUATLIAH




BOCIIUTAaHUA

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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8 Cemecmp
1 Paznen 1 1-8 9/9/0 25 KH-8 3-T1K-3,
V-TIK-3,
B-IIK-3,
3-TI1K-5,
V-TIK-5,
B-IIK-5
2 Paznen 2 9-15 | 8/8/0 25 KHN-15 | 3-TIK-3,
V-TIK-3,
B-IIK-3,
3-TI1K-5,
V-IIK-5,
B-TIK-5
Hmoeo 3a 8§ Cemecmp 17/17/0 50
KoHTpoJibHbIE 50 3 3-TIK-3,
Meponpusitusi 3a 8 V-TIK-3,
CemecTtp B-TIK-3,
3-T1K-5,
V-TIK-5,
B-IIK-5

* — COKpaIleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U
(nn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUN Pa3/AesIoB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJsb 1o uroram

3 3auer

KAJIEHJIAPHBIN IVIAH

Henenu | Tembl 3ansaTuii / Conepxanue ‘ Jlek., ’ Ip./cem., ’ Jlao., ‘




yac. yac. Jac.
8 Cemecmp 17 17 0

1-8 Pazgea 1 9 9 0

1-2 Tema 1 Bcero ayautopHbIx yacoB
Tema 1 Kparkuil ucropuueckuii ouepk pa3BUTHs KBAaHTOBOI 1 ‘ 1 ‘ 0
J1eKTpOHUKH. [Ipuioxkenus mpuGopoB KBAHTOBOM Omnunaiin
DJICKTPOHHUKHU B HAYKE M TCXHHUKE. 0 0 0

2-3 Tema 2 Bcero aynutopHbIX yacoB
Tema 2 OcHOBHBIE TOHATHA KBAHTOBOW MEXAHUKH. 1 1 0
OKCIIepUMEHTAIIBHBIE NIPEANIOCHIIKY. 3aja4a KBAHTOBON Omnnaiin
MexaHuku. [Ipunnun Heonpenenennoctu. Crextpsl. [lonubie | Q 0 0
Habopsbl pusnueckux BenuyuH. IlpeaenbHble nepexosl.

3-4 Tema 3 Bcero aynuTopHbBIX 4acoB
Tema 3 MareMaTnyecKkue OCHOBBI KBAHTOBOM MEXAHUKH. 1 | 1 | 0
Bonnosbie gynkuuu. [punuun cynepnosunuu. Onepatopsl 1 | OHiaiiH
WX CBOMcCTBa. MaTpuIlbl GU3NYECKUX BEITUYMH. 0 0 0

4-5 Tema 4 Bcero aynutopHsix 4acos
Tema 4 3akoHBI COXpaHEHHs B KBAHTOBOM MEXaHHMKE. 1 |1 [0
INamunpronnan. CranmoHapHble cocTOsIHUS. MMiynbe u Omnunaiin
MOMEHT UMITyJIbCa, COOCTBEHHBIE 3HAUCHUS U (DYHKIMH. 0 0 0
CooTtHomienus HeornpeaeneHnocTu. [Ipasuna oréopa.

5-6 Tema 5 Bcero ayauTopHBIX 4acoB
Tema 5 Ypasuenus lIpénunrepa. BeiBoa ypaBHeHUs 1 | 1 | 0
[Ipénunrepa u ero obmue cBoiicta. [ImoTHOCTH MOTOKA. Ownnaiin

0 0 0

6-7 Tema 6 Bcero aynutopHbIX yacoB
Tema 6 Ilpumeps! pemenuit ypasuenus Lpénunrepa. 2 |2 |0
JIuneitnsiit ocipuuisitop. TyHHenbHbIN 3¢ dekT. J[Buxenne B Omnutaiin
[EHTPAILHOM IT0JIE. 0 0 0

7-8 Tema 7 Bcero aynutopHbIX yacoB
Tema 7 Cniun u ero oneparop. Cniunopsl. [lonsgpuszanms 2 ‘ 2 ‘ 0
NEKTPOHOB. YacTuia B MAarHUTHOM IoJie. J[BUyKeHue B Ownnaiin
OJHOPOJHOM MarHUTHOM IIOJI€E. 0 0 0

9-15 Paznea 2 8 8 0

8-9 Tema 8 Bcero ayauTopHBIX 9acoB
Tema 8 ToxnectBeHHOCTH YacTull. [IpuHIUN HepaznUuuuUMoCcTH | 1 ’ 1 ’ 0
OoIMHAKOBEIX dyacTull. OOMEHHOE B3aNMOIEHICTBHUE. Owutaiin
Cratuctuku boze nu ®epmu. 0 0 0




Tema 9

Tema 9 Atom. AToMHBIE ypoBHU 3HEpruu. CocTOsIHUE
3JIEKTPOHOB B aTOME. ATOMBI B IEKTPUUECKOM U MarHUTHOM
OJISAX.

Bcero aynutopHbIx 4acoB

1 1 [0
Ownnaity
0 0 0

10-11 | Tema 10 Bcero aynutopHbIX yacoB
Tema 10 @uznueckue 0CHOBBI pabOTHI KBAHTOBBIX MPHOOpOB. | 1 ‘ 1 ‘ 0
CrioHTaHHOE ¥ UHIYLIUPOBaHHOE n3nydeHue. iuBepcHas Omnuaitn
HACEJICHHOCTh. XapaKTEPUCTUKHU U3ITYUEHUS. 0 0 0

11-12 | Tema 11 Bcero aynutopHbIX yacoB
Tema 11 [IpuHIHUIIEI paOOTHI KBAHTOBBIX MTPHOOPOB. 1 ‘ 1 ‘ 0
OcoOeHHocTH XapakTepucTUKU. JJoOpOTHOCTh aKTUBHOM Omnuaitn
cpenbl. KoappummenT ycuieHus 1 nojoca nporycKaHus 0 0 0
KBaHTOBOT'O YCHJIUTENS. PeXUM CTallMOHAPHOW aMIUTUTY/IbI
KBaHTOBOro reHeparopa. [lymel.

12-13 | Tema 12 Bcero aynutopHbIX yacoB
Tema 12 KBanToBbIe IPUOOPHI CBEPXBBICOKUX YaCTOT. 1 |1 [0
DNEeKTPOHHBIN MapaMarHUTHEIN pe3oHanc. Co3gaHue Ownutaiin
HHBepCHOﬁ HaceJaeHHOCTH. Pemakcamnms B nmapaMarHiTHBIX 0 0 0
KpHUCTaJIax.

13-14 | Tema 13 Bcero aynutopHsix 4acos
Tema 13 KBanrtoBslii reneparop CBY. [Ipunnumn padoTsl, 1 | 1 | 0
KOHCTPYKLUS U XapaKTEPUCTUKHU. Omnunaiin

0 0 0

14-15 | Tema 14 Bcero aynutopHbIX yacoB
Tema 14 KanroBbie ycunurenn CBY. Kpucramst ans 1 | 1 | 0
napaMarHuTHBIX ycuiurteneid. OJTHOpe30HaTOpHbIE KBAaHTOBbIE | OHaiiH
IapaMarHUTHBIE YCUIMTENIH. MHOTOpe30HaTOPHBIE 0 0 0
napaMarHUTHBIC YCUITUTEIH.

15 Tema 15 Bcero aynutopHbIX yacoB

Tema 15 Jlazepsl. I'a3oBble na3epsl. JIazepsl Ha TBEpAOM TeleE.
[TonynpoBOIHMKOBBIE JIa3€PHI.

1 |1 [0
Oumntaiin
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE
9K OIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan
I1I ITOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-marepuansl

AM Aynno-marepuainsl

I1p3 IIpeseHTanuu

T TecThl




5CM DJIEKTPOHHBIE CIIPAaBOYHBIE MAaTEPHATIb

nC NHTEepaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

AKTUBHBICE U MHTEPAKTHBHbIE (DOPMBI NMPOBENCHHS 3aHATUH B COYETAaHUHM C BHEAYJUTOPHOM
paboToii ¢ 11es1bI0 POPMUPOBAHUS U PA3BUTUS MTPO(eCcCHOHATBHBIX HABBIKOB CTY/IEHTOB.

7. ®OHJ OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIEro,
pYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIIETEHUUSMU U (opMaMHu KOHTPOJIS HMX OCBOCHHUS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MePOIPHsITHE
(KIT 1)
[1K-3 3-IT1K-3 3, K1-8, K1-15
V-IIK-3 3, KH-8, K1-15
B-TIK-3 3, K1-8, K1-15
I1IK-5 3-11K-5 3, KH-8, K1-15
V-TIK-5 3, K1-8, K1-15
B-TIK-5 3, KH-8, K1-15

IIkaabl oneHKU 00pa30BaTeIbHBIX H0CTUKEHUI

[Ilkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOTO 0ajija BKIIOUHMTEIbHO. MTorosas arTrecranuAa 110 JUCHUIIIIMHE OLICHUBACTCA I10 100-
OayUIbHOM IIKaJie U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILLEro U MPOMEKYTOYHOTO KOHTPOJIS.

HToroBas o1ieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymmMma 6amioB | Orienka o 4-ex Orenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJJILHOM IIIKAJIE ECTS y4eOHOM TUCITUTLINHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CJIM OH ITyOOKO M IIPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU

90-100 5 — «omauuno» A N
CTPOIHO €ro U3JIaraeT, yMeeT TECHO
YBA3BIBATH TEOPHIO C MPAKTUKOIA,
UCIIONIB3YET B OTBETE MaTepHal
MOHOTpahUIECKOH JINTEPATYPHI.
85-89 B O1LieHKa «XOPOILIOY» BBICTABIISCTCS CTY/ICHTY,
75-84 C €CJIM OH TBEPJIO 3HACT MaTepUal, TPaMOTHO U
4 — «xopoutoy T0 CYIIECTBY M3JIaraeT ero, He JOIMycKast
70-74 D CYIIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA

BOITPOC.

65-69 3- OLEHKa «yIOBJIETBOPUTEILHO




«Y00671eMEoPUMeNbHO» BBICTABJISICTCS CTYJICHTY, €CJIA OH HMEET
3HaHHMS TOJIBKO OCHOBHOTO Marepuaia, HO He
YCBOWII €T0 JeTalei, T0MyCKaeT HETOYHOCTH,
60-64 E HEJ0CTATOYHO MPaBUIIbHBIC (HOPMYITUPOBKH,
HapyILIEHUs JOTHYECKOMI
TI0CIIE/I0BATEIBHOCTH B M3JI0KCHHU
[POrPAMMHOTO MaTEpHAJIA.

Or11eHKa «HEYI0BIETBOPUTEIHHOM
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuarna, JI0MyCKaeT CyIleCTBEHHbIC
Huxe 60 F omunOku. Kak npaBuiio, orjeHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YUEBHO-METOJIMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. O b 18 KBanToBas MexaHuka : yueOHoe nocodue, baitkos FO. A., Ky3zunenos B. M., Mockaa:
Jlaboparopust 3HaHwmiA, 2020

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 530 JI22 Teopernueckas ¢usuka T.3 KBanToBas mexanuka. HepensituBucrckas teopus, Jlanmay
JL.J., Mocksa: ®uszmarnut, 2024

I[TPOI'PAMMHOE OBECIIEYEHUE:

CrienmanbHOe IporpaMMHoe obecriedeHrne He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHUAJIbHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCLUIINHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

Mertoauueckue PECKOMCHAAINHU AJId CTYACHTOB
1. Pexomenpanuu mo pa60Te C JIEKIIUOHHOM YaCThIO JUCIMILIUHEI.




[lepen HavamoM 3aHATHH HEOOXOAWMO BHHUMATEIBHO O3HAKOMUTHCS C Y4YEOHBIM IIJIAHOM
IIPOBEACHUS JICKLIMI U CIUCKOM PEKOMEHOBAaHHOM JINTEPATYypHI.

Ilepen mnocemieHneM O4YepeAHON JIEKIMHM OCBEXUTh B IMaMSITH OCHOBHBIE KOHLEMIMU
npoiiieHHoro panee marepuaia. [loaroToBuTh mpu HEOOXOAWMOCTH BOIMPOCH IpenojaaBatento. He
CMYIIANTECh, €CIIM BOIIPOCHI BAM Ka)KYTCs IPOCTBIMHU.

Ha nexuum OCHOBHOE BHHMMaHHUE CIEAyeT YAEHITh He (opMyaaM M MaTeMaTUYeCKUM
BBIKJIA/IKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, OIIPEAEICHHUSAM U TIOCTAHOBKAM 3a]1a4.

B npornecce n3yueHus JeKIMOHHOTO Kypca He00X0AUMO 110 BO3MOXKHOCTH Yallle BO3BPaIaThCsl
K OCHOBHBIM IOHATHSIM M METOJaM pelIeHUs 3ajad (37e€ch CO CTOPOHBI IPENojaBaTelis BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb BAIlIUX 3HAHUH).

XKenatenbHO MCMONB30BaTh B KOHCHEKTaX JIEKIUH CHCTeMy OO0O3HAa4eHUH, K KOTOPOM
npuberaeT MmpernoiaBaTens.

s Gosiee moapoOHOrO M3ydeHUs Kypca cielyeT padoTaTh ¢ PEeKOMEHJIOBAaHHBIMU M BHOBb
MOSIBJISIFOIIMMMUCS JIUTEPATYPHBIMUA UCTOUYHUKAMH.

2. PexoMeHnanuu Jyist pOBEIEHUS IPAKTUYECKUX 3aHATUH.

Ilepen mocemeHreM MPAaKTHYECKOTO 3aHATHS YSICHUTE €ro TEMY U CAMOCTOSTEIBHO M3YYHUTE
CBSI3aHHBIE C HEW MOHSATHS U METO/Ibl PELLICHUS 3a/1au.

Ilepen pemeHneM 3a7ad aKTUBHO Y4acTBYHTE B OOCYKIEHHH C INPENOJABaTEIEM OCHOBHBIX
MOHSTHUM, CBA3aHHBIX C TEMOU IPAKTUUECKOIO 3aHATHUS.

B nponecce pemeHus 3amad BeOUTE AMCKYCCHUIO C IIPENOAABATEIEM O IPABHIBHOCTU
IIPUMEHEHHS] METOJIOB UX DPELICHUS.

[Tpu npoBeieHUH BBIYMCIIEHUH IPUAEp)KUBATECh ClleayolIero ¢popmara:

(OGo3HaueHne uCKOMOM BenuuuHbl) = (OykBeHHas ¢(opmyna pacuéra) = (IOJICTAHOBKA
YHCJICHHBIX 3HaYeHU BEIMYMH, BXOJAIIMX B (hOpMYIy, C yKa3aHHEM UX pa3MepHoCTel) = (pe3ysbTaT
BBIUUCIICHUH C YKa3aHHUEM €ro Pa3MEpPHOCTH).

DTO MOMOKET BaM U30€XaTh HEKOTOPBIX OLINOOK, JTMOO BBIIBUTH UX U UCIPABUTb.

[To BO3MOXXHOCTM CaMOCTOSITEJIBHO JIOBOJUTE pEIIeHHWE MpeaslaraéMblX 3agad  Jo
OKOHYATEJIbHOTO UTOTa.

B KoHIle mpakTUYeCKOro 3aHATUS MPH HEOOXOAMMOCTH BBIICHUTE Y IpenojaBaTeliss HEsSCHbIE
BOINPOCHI (€CITU BBl HE MPOSICHUIIU UX paHee).

3. PexoMenaanuu [uis NpoBeieHUs 1aOOpaTOPHBIX 3aHATHI.

Cobmtonaiite TpeOOBaHMS TEXHUKM O€30MacHOCTH, I Yero HEOOXOJUMO MpOCIylIaTh
Pa3bsICHEHUS O MPABUIIBHOCTHU MOBEACHUS B 1aOOPAaTOPUM, O3HAKOMHUTBCSA C MHCTPYKIMEH MO OXpaHe
TpyJa U TeXHUKE 0€301acHOCTH B 1a00paTOPUU U pacIUcaThCsl B )KypHae 110 TEXHUKE O€30MMaCHOCTH.

[lepen BblmONIHEHHWEM  J1aOopaTOpHOW paboThl (10 MPOBENEHUS 3aHATHS) MPOBEAUTE
CaMOCTOSITENIbHO TMOATOTOBKY K pa0oTe, H3y4MB OCHOBHBIE TEOPETHUECKHE IIOJIOKEHUS U
METOJIMYECKUE YKa3aHUsI, 3HAHHE KOTOPhIX HEOOXOAMMO Il OCMBICIIEHHOTO BBIIIOJIHEHUS PaOOTHI.

B mnpouecce BbimonHeHUs paOOThI CleAyeT MOCTOSIHHO OOIIAaThCs ¢ MpernojaBareseM, o
BO3MOKHOCTH M30eras HenpaBUWIbHBIX 1€HCTBUH.

OcCHOBHBIE ~ pe3y/lbTaThl AKCIHEPUMEHTOB, 3a(QUKCHPOBAHHBIE B IUCHBMEHHOM  BHJIE,
IIPEBABIAIOTCS B KOHIIE 3aHATHUS HA YTBEPKACHUE ITPENogaBaTels.

Jns 3anuThl oTyeTa o paboTe MOATrOTOBbTE OTYET O MPOJENIaHHOM paboTe B COOTBETCTBUU C
YKa3aHUSMH; B OTUETE JOKHBI ObITh OTPaK€HbI OCHOBHBIE PE3YJIbTAThl U BHIBO/IBI.

4. PexoMeHIaIliu 110 BBITIOIHEHUIO CAMOCTOSTEILHON pabOTHI



[Tonyuute y mpenopaBaTenst 3aJlaHHE€ M CIHACOK PEKOMEHIOBAHHOW JIMTEPAaTypbl B CaMOM
Hayajie ceMecTpa.

N3ydeHune TeopeTHUYeCKUX BOIPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITENBHO,
HO MpH 3aTPYAHEHUSX 00paIiaThCs K MPErno1aBaTesio.

[ToaroToBHTE MUCHMEHHBIN OTYET O MPOJICTaHHON padoTe.

[Tpu BhIMONHEHUN (PPOHTATBHBIX 33aJaHUIl MO YCMOTPEHHUIO IMpernojaBaTesis padoTa MOXKET
ObITh OlleHEHa 0e3 MHChMEHHOTO OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, MPU
YCIIOBUU aKTUBHOM CaMOCTOSTEIbHON PabOTHI.

11.  YYEBHO-METOJIMYECKHE PEKOMEHIAIIMM JJISI IPENIOJABATEJEN

1.YreHue nexkuuii.

[TepBast nexkuust 1okHa ObITH BBEIEHUEM K AUCLUILIMHE (pa3aeny JUCHUILUINHBL, YUTAEMOMY

B HauuHarouiemcst cemectpe). OHa JODKHA cojepaThb OO 0030p coaepiKaHus
IMCUMIUIMHBL. B Hell ciegyer OTMETUTh METOAMYECKHME MHHOBALlUM B pEIICHUM 3ajad,
paccMaTpuBaeMbIX B JMCLUIUIMHE, JaTh IIepe4YeHb PEKOMEHJIO0BaHHON JHUTEpaTypbl U BHOBb
NOSIBUBILUXCS JIMTEPATYpHBIX HMCTOYHUKOB, OOpaTHB BHMMAHUE CTYAEHTOB Ha 00s3aTelbHYI0 U
JIONOJTHUTEBHYIO JIUTEPATYPY.

N31m05eHnI0 TEKYILEro JIEKIIMOHHOTO MaTepuaja JOJKHa IMpEeALIeCTBOBAaTb BBOJHAS YacTb,
coJieprKaliasi KpaTKuil IepedyeHb BOIPOCOB, PACCMOTPEHHBIX Ha MpeapLAyliux Jekuusx. Ha stom
dTare MOJEe3HO 331aTh HECKOJIBKO BOIIPOCOB ayIUTOPHH, OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS
CTYJCHTOB.

[Tpy U3510’KEHUM JEKIMOHHOIO MaTepualia CielyeT MOOLIPATh BOIPOCHl HEMOCPEICTBEHHO B
nporecce U3J10XKEeHUs, BHUMATEIbHO OTHOCSCh K BOIPOCAM CTYJIEHTOB U IPU HEOOXOJIUMOCTH J1aBas
JIONIOJTHUTENbHBIE, O0siee TOAPOOHBIE TOSICHEHHUS.

[lpy uyTeHMM JEKUMA NPEUMYIIECTBEHHOE BHUMAHHUS CIEAYeT  YJeNsATh KaueCTBEHHBIM
BOMpOCaM, OIMYyCKas IMPOCTble MaTEMAaTUYECKHE BBIKJIAAKH, JINOO PEKOMEH/Ys BBIOJHUTH UX CAMUM
CTYJEHTaM, JM00 OTChIJIasi CTYAEHTOB K JIUTEPATYPHBIM UCTOYHUKAM U METOAMYECKUM ITOCOOHSIM.

B mpouecce NEKIIMOHHOTO Kypca HEOOXOAMMO BO3MOXKHO Yallle BO3BPALIATHCS K OCHOBHBIM
BOIIPOCAM JIMCLUIUIMHBI, IPOBOJIS BBIOOPOUHBIHN 3KCIPECC-KOHTPOJIb 3HAHUHN CTYAEHTOB.

[TpunsTast npenoiaBaTeneM cucteMa 0003HaueHUH JOHKHA YETKO pa3bsACHATHCS B Ipolecce eé
BBEJICHUS U HCIIOJIb30BAThCSl B KOHCIIEKTAX JIEKIIUH

B nexkuusax, nOpemIecTBYIOUIMX NPAKTUYECKUM 3aHATHUSAM, CIEAyeT KpaTKo u3jararh
COJIEP’KAaHUE M OCHOBHBIE 3aJaud IPAKTUYECKOIO 3aHATHUS, JaTh PEKOMEHJALUU CTYAEHTaM s
MIOATOTOBKU K HEMY.

Ha nocnenneit nekum Ba)XxHO HAWUTH BpeMsl 1711 0030pa OCHOBHBIX MOJIOKEHUH,

PacCMOTPEHHBIX B JUCUUIUIMHE, MEPeYHI0 U (OPMYIUPOBKE BOMPOCOB, BHIHOCUMBIX Ha
DK3aMEH WM 3a4€T.

2. YKazaHwus Mo KOHTPOJIIO CAaMOCTOSITEILHOM pabOThI CTY/ICHTOB.

[To ycmoTpeHuio mnpenojaBareist 3aJaHME€ Ha CAMOCTOSTENbHYIO pPabOTy MOXET ObITh
WH/IMBUYAJIbHBIM WA (PPOHTAIILHBIM.

[Tpu ncnonb30BaHUM MHAWBUIYAIBHBIX 33JJaHUN TPeOOBATh OT CTYJEHTA MUCHbMEHHBIM OTYET O
Npo/ieTIaHHOM padoTe, MPOBOAUTE €ro 00CyKACHHUE.

[Tpu npuMeHeHUN (GPOHTANBHBIX 33JaHUN BECTU KOJUIEKTHBHBIE OOCYXJEHUS CO CTYAEHTaMU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.



C 1nenpl0 KOHTPOJII KauecTBa BBIMOJHEHUS CaMOCTOSITENIbHOM paboThl  TpeOoBaTh
WH/IMBUYAJIbHBIE OTYETHl (JOMYCTHMO BMECTO MUCHBMEHHOTO OTYETa HMPUMEHSTh HHIUBHIyaJbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

3. JlaboparopHas paboTa — 3T0 GopmMa OpraHU3aHH YIeOHOTO TPOIecca, KOT/ia CTYACHTHI 110
3aJJaHUI0 W TIOJ PYKOBOACTBOM IIPEMOJABATENsi CAMOCTOSTENLHO TPOBOJAT AJIEMEHTAPHBIE
UCCIIEIOBaHMsI HAa OCHOBE CHEIMaIbHO pa3paldoTaHHBIX 3anaHuil. JlaGopaTopHas paboTa Kak BH]
y4eOHOr0 3aHATHA JI0JDKHA MPOBOAMUTHCS B CIELUUATBHO OOOPYIOBAHHBIX YUYEOHBIX J1A0OpATOPUSIX.
[IpogomKUTEN HOCTh - HE MEHee [BYX akKaJeMuyeckux yacoB. HeoOXOoAMMBIMH CTPYKTYpPHBIMU
3JIEeMEHTaMU JIabopaTOpHOU padOThI, MOMUMO CaMOCTOSITENIbHOM JNESTEIbHOCTH CTYIEHTOB, SIBISIOTCS
MHCTPYKTaX, IPOBOJIUMBIN MPEIIOIaBaTeNIeM, a TAaKXKe OpraHu3anus 00Cy>KICHUS UTOTOB BHITIOJTHEHUS
nabopatopHoii pabotel. [lunaktudeckue Lenu Ia0OpaTOPHBIX 3aHATHUN: - OBJIAJCHHE TEXHUKOM
HKCIEPUMEHTA; - (OPMHUPOBAHUE YMEHUH peliaTh MPAaKTUYECKUE 3a/1a4M IIyTeM IIOCTAHOBKHU OIBITA; -
HKCHEPUMEHTAIBHOE TOATBEP)KICHHE HM3YYEHHBIX TEOPETUUYECKUX TOJOKEHUH, IKCIIEPUMEHTAIbHAS
npoBepka Gopmyn, pacuetoB. DopMupyeMble YMEHHS M HaBBIKH (HESITEIBbHOCTb CTYJEHTA): -
HaON01aTh, CpPaBHUBATh, COMOCTABIATh, AaHAJIM3UPOBATh, JeNaTh BBIBOJIBI M OO0OOIICHUS; -
CaMOCTOSITENILHO BECTH HCCJIEIOBAaHUS; - TIOJb30BAaThCS PA3IMYHBIMH [PHEMaMU H3MEPEHMUIA,
oopMIIATh pe3yibTaT B BUAE TaOIHI], CXeM, rpaduKOB; - MOIyYaTh MPOPECCUOHANbHBIE YMEHUS U
HaBBIKM O00pamaThCsi C pa3iuyHBIMH NPUOOpaMH, anmaparypoi, yCTaHOBKAMH U JPYTUMH
TEXHUYECKMMHU CpPEACTBaMHU TIpU TpoBeleHHH OnbIToB. ConepikaHue 1adOpaTOpHOTO 3aHATHS
OIpeseNsieTcsl NEepeYyHEM YMEHUW 110 KOHKPETHOM Yy4eOHOW JUCHUIUIMHE (MOIYJI0), a TakKkKe
XapaKTePUCTHKONH MPOPEeCcCCHOHATBHON AEATEIBHOCTH BBITYCKHHUKOB, TPEOOBAaHUAMHU K pe3yJabTaTaM
OCBOEHUSI OCHOBHOM MpodeccroHalbHOI 00pa30BaTeIbHON TPOrPAMMBL.

ABTOP(BI):

JlozeeBa TarbsiHa AHpeeBHA



