MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKIECHUE
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 JIAIIIA3 [potokon Nel/08-577 ot 29.08.2024 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBILIA ST ®U3MKA: BOJIHBI U OIITUKA (YT JIYBJIEHHBI YPOBEHbD)

Hamnpasnenue noaroroBku [1] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
(cIerManbHOCTD) [2] 15.03.04 ABTOMaTH3aIMsI TEXHOJOTMYECKUX MPOIECCOB
U IIPOU3BOJICTB
[3] 12.03.05 Jla3epHas TEXHUKA U JIa3€pHBIE TEXHOJIOTHUHU
[4] 16.03.02 BBICOKOTEXHOJIOTHYECKHUE TIIIa3MEHHBIE U
DHEPreTUYECKUE YCTAHOBKH
[5] 03.03.01 [IpuknagHeie MaTeMaThKa U HU3UKa
[6] 15.03.06 MexaTtpoHuka 1 poOOTOTEXHHUKA
[7] 16.03.01 Texuuueckas ¢pusnka
[8] 12.03.03 doToHUKa 1 ONTOMH(POPMATHKA
[9] 12.03.01 [TpubopoctpoeHune
[10] 14.03.02 S nepHbie pu3nKa U TEXHOJIOTHU
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AHHOTAIUA

Hucuummba ¢GopMHpPYEeT Yy CTYICHTOB KOMIIETCHIIMM, OCBOCHHE KOTOpPBIX TpedyeT
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MHUPOBO33PEHHUS M HAYyYHOI'O MbIILIEHUS. B pamkax naHHoin
JUCLMIUIMHBL  CTYJIE€HThl 3HAKOMSTCS C 3aKOHOMEPHOCTSMHU paclpoOCTpaHEHHs] YIOPYIMX U
3JIEKTPOMArHUTHBIX BOJIH, OCHOBaMHU BOJHOBOM ONTHUKH, IPUOOPETAIOT HABBIKK/YMEHHS IPUMEHEHUS
3aKOHOB ONTHMKHM ISl PEIIEHUs MCCIEeNOBATENbCKMX M HWHXKEHEPHBIX 3a7ay M IpUOOpeTaroT
HaBBbIKM/yMeHUs paboThl ¢ npubopamu U obopynoBaHueM. llpenogaBanue Kypca peaausyercss yepes
TPU BUJA 3aHATHUI: JIEKIUH, IPAKTUYECKHUE 3aHATUS U PU3NUECKUIN PAKTUKYM.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

* BBIpabOTaTh y CTYAEHTOB JHUAJIEKTUKO-MATEPUATHCTUYECKOE MOHUMAHHE MPUPOIBI,
c(OopMHPOBATH HAYYHBIH METOJ MBIIIUICHHUS, BOCIIUTATh HHXCHEPHYIO HHTYHUIIHIO,

* OCBETUTh MUPOBO33PEHUYECKUE U METOJI0JIOTUUYECKUE NTPOOIIEMbI (PU3HUKH, OTPA3UTh OCHOBHbBIE
YEepThl COBPEMEHHOM €CTECTBEHHO - HAYyYHOM KAPTHUHBI MUDAa,

* I0Ka3aTh BAXHYIO pOJIb COBPEMEHHON (HM3UKM B pELUIEHUH TIJO0ANbHBIX MpobiIeM
4eJI0BEYEeCTBA (IHEPreTUYECKOM, SKOIOTUYECKOH U Jp.);

* [IOATOTOBUTH CTYIEHTOB K N3YUEHHUIO TEOPETHUECKUX U CIIEHUABHBIX KYPCOB (PU3UKH.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

[Ipy OoCBOEHMM AMCLUHMIUIMHBI CTYAEHTHI NPUOOPETAIOT OCHOBHBIE CBEIEHHUS IO BOJIHOBOM
OIITHKE HEOOXOAUMBIE /1JIs JaJIbHENUBIIET0 YCIEUIHOTO U3yYEHHUs! KypCOB TeopeTHUecKor (pu3uku. s
YCHEIHOTO OCBOEHMS JHUCLUUIUIMHBI CTYAGHTaM HEO0OXOJUMO 3HaThb OCHOBHBIE 3aKOHbl MEXaHUKH,
AJEKTPOMarHeTu3Ma, MOJIEKYJIIPHON (PU3UKU U CTAaTUCTUYECKONW TEPMOANHAMUKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHble U(WiIH) o0enpopeccuOHANbHbIE KOMITIETEHIINU:
Kon u HanMeHoBaHue KoMIieTeHITME | Kol M HamMeHOBaHUE WHINKATOPA JTOCTHKCHUS

KOMIIETEHIH
YK-11[1,2,3,4,5,6,7,8,9, 10] - 3-YVK-111, 2,3,4,5,6,7,8,9, 10] — 3uars: MmeToauku coopa
CrniocobeH ocyIecTBIATh MOKCK, 1 00paboTKH MH(OPMAIINH; aKTyaJIbHbIE POCCHIICKHIE U
KPUTHYECKHUI aHAJIM3 U CUHTE3 3apyOeKHbIE UCTOUHUKHU WH(pOpMaIuu B chepe

uH(pOpMaLUH, TPUMEHATh CUCTEMHBIN = MPO(eCCHOHATBHON AEATEIbHOCTH; METO/I CUCTEMHOTO
MOJIXO/T JUTSI PEIICHUS TIOCTABJICHHBIX  aHalln3a

3a1a4 V-VK-1[1,2,3,4,5,6,7,8,9, 10] — YMeTh: NpUMEHSATH
METOJIMKH MOKCKa, cOopa 1 00paboTku HHpOpMaILHH;
OCYILECTBIISATh KPUTUUECKUN aHAIIN3 ¥ CUHTE3 UH(POpMAIIUH,
MOJTYYCHHOU M3 Pa3HbIX UCTOYHHUKOB
B-YK-1[1,2,3,4,5,6,7,8,9, 10] — Bnagers: MmeTomamMu
noucka, coopa 1 00pabOTKH, KpUTUUYECKOT'O aHAIN3a U
CHHTE3a HH(POPMALIMU; METOJIMKOM CHUCTEMHOTO MOJIX0Aa ISt
peIIeHHs TOCTABICHHBIX 3a/1a4




VKE-1[1,2, 3,4,5,6,7,8,9,10]
CHOCO6CH HCIIOJIb30BAaTh 3HAHUS
eCTeCTBeHHOHay‘-IHBIX JUCHUIIINH,

IIPUMEHATH METObI

MATEMAaTHYCCKOI'O aHajin3a u
MOACIINPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUS
B ITIOCTABJICHHBIX 3aJJadax

3a1a4u

3-VKE-1[1, 2,3,4,5,6,7,8,9, 10] — 3HaTh: OCHOBHBIC
3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUIUINH, METOIBI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHPOBAHHUS,
TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOIO HCCIIEI0BAHUS
V-VKE-111, 2, 3,4,5,6,7,8,9, 10] — ymeTb: UCII0/Ib30BaTh
MaTeMaTHYECKUE METO/IbI B TEXHUYECKUX MPHIOKCHHUSX,
pacCYUTHIBATH OCHOBHBIC YUCIIOBBIE XapaKTEPUCTUKU
CIIy4aiiHBIX BEJHYHH, PEIIaTh OCHOBHBIC 3a1a4H
MaTeMaTHYECKOW CTATUCTUKH; PEIIATh TUITOBBIC PACUCTHBIC

B-VKE-1[1, 2,3,4,5,6,7,8,9, 10] — B1agers: MeTogaMu
MaTeMaTHYECKOTO aHAJIM3a U MOJICIMPOBAHUS; METOIaMHU
peIleHus 33a]]a4 aHAIM3a | pacueTa XapaKTePUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIpHeMaMu 00paObOTKH
IKCIIEPUMEHTAIBHBIX TAHHBIX, METOAAMH PAOOTHI C
NPUKJIQIHBIMUA IPOTPAMMHBIMU TIPOJTYKTaMHU

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAHBI

Hanpasnenus/uenn
BOCIIMTaHUS
HNuTemnekryansHoe
BOCITHTaHHUE

3amauu BocriuTanus (Kon)

Coznanue ycioBui,
o0ecIeunBaroIINX,
(dhopMUpOBaHKE KYIBTYPHI
yMmcTBeHHoro Tpyna (B11)

BocnurareabHbIi TOTEHIIMAT JUCIIUIIIINH

Hcnonp30BaHue BOCITUTATEILHOTO
MOTEHIMAJIA TUCIIUIUTHH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0mienpoecCHOHaIBHOTO U
po(heccCuOHATBHOTO MOAYJIS JIJIst
(bopMUpPOBaHUS KYITbTYypPbl YMCTBEHHOTO
TpyJia MOCPEICTBOM BOBJICUCHHSI
CTY/IEHTOB B y4eOHBIE HCCIIEIOBATEILCKHUE
3aJ1aHusl, KYPCOBBIC pabOTHI U JIp.

ITpodeccruonanbHoe U
TPYIIOBOE BOCIIUTAHHUE

Coznanue yciosui,
o0ecIeynBaronux,
(dhopMupoBaHue rTy00KOTO
MMOHUMAaHUS COLMAIBHON
ponu npodeccun,
MO3UTUBHON U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
M30paHHOM CIIEIUATBLHOCTH,
OTBETCTBEHHOTO
OTHOIICHHUS K
npodeccroHanbHOM
nesTeNbHOCTH, TpyAy (B14)

1.Micnonp30BaHne BOCIUTATEIBHOTO
noTeHIaJIa JTUCIUITIINH
€CTECTBEHHOHAYYHOT'0 U
obmenpodeccCuoHaTbHOTO MOYJIS IS -
(dbopMHpOBaHUS TO3UTUBHOTO OTHOILIEHHS K
npodeccun nHXeHepa (KOHCTPYKTopa,
TEXHOJIOTa), TOHUMaHMs €€ COLUAIbHOM
3HAYUMOCTH U POJIU B OOIIECTBE,
CTpEMJIEHHS CIIeI0BaTh HOpMam
poeCCHOHATBLHON 3TUKH TIOCPEICTBOM
KOHTEKCTHOT'O 00yUYEHHsI, PEeLIeHHUs
MMPAKTUKO-OPUECHTHPOBAHHBIX
CUTYaIlMOHHBIX 33]a4. - ((OPMUPOBAHUS
YCTOMYMBOTO MHTEpPECA K
npodecCHOHATIBLHOM 1eTeTbHOCTH,
CIIOCOOHOCTH KPUTUUYECKH,
CaMOCTOSITEJIbHO MBICIUTh, TOHUMATh
3HAYMMOCTb MTPOPECCHU TIOCPEICTBOM
OCO3HAHHOT'O BBIOOPA TEMATUKU IPOEKTOB,




BBITIOJTHEHUS IPOEKTOB € MOCIIEAYOIIEN
nyOJIMYHOM Mpe3eHTaluel pe3yibTaToB, B
TOM 4HcJie 000CHOBAaHMEM UX COLMAIbHON
U IIPAKTUYECKON 3HAYUMOCTH; -
(bopMHpOBaHUS HABBIKOB KOMaH/IHOM
paboThl, B TOM YHCIIE peaTn3aluu
pasIMYHbIX MPOEKTHBIX poJiei (uaep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEACTBOM BBINIOJIHEHHSI COBMECTHBIX
poekToB. 2.Mcnonb30Banue
BOCIIMTATEIBLHOIO IOTCHIIMAIIA
JUCLUIUINHBI « DKOHOMMKA U YIIPABJICHUE B
IIPOMBIIIJICHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX IIOJX0J0B K YIPaBJIECHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«Opumuieckre ocHOBBI TPO(heCCUHATBHON
JESTeIbHOCTH JUISL: - GOpMUPOBaHUS
HABbIKOB CUCTEMHOT'O BUICHUSI POJIU U
3HaYMMOCTHU BbIOpaHHOMU Npodeccuut B
COLIMAJIbHO-3KOHOMMYECKUX OTHOIIEHUSX
yepe3 KOHTEKCTHOE 00ydYeHue

S. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCIATLIUHBI

Paznensl yueOHOM JUCHUIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (POPMBI KOHTPOJIS:
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4 Cemecmp
1 | Yopyrue u|l-8 16/32/0 K.p-8 20 KH-8 3-VK-1,
ANEKTPOMATrHUTHBIE (5),43-8 V-VK-1,
BOJTHBI (1) B-VK-1,
3-YKE-1,
VY-VKE-1,
B-VKE-1
2 BomHoBas onTuka 9-15 | 14/28/0 J13-15 20 KN-15 | 3-YK-1,
(1),x.p- VY-VK-1,
14 (5) B-VK-1,
3-YKE-1,
VY-VKE-1,
B-VKE-1
3 Bomaer wu  onrmka. | 1-15 | 0/0/30 KH-8 10 KHM-15 | 3-YK-1,
Ou3NpakTUKyM (100) VY-VK-1,




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

Umoeo 3a 4 Cemecmp 30/60/30 50

KonTtpoJbHbie 50 C) V-VK-1,
Meponpusitust  3a 4 B-VK-1,
CemecTtp 3-YKE-1,
V-VKE-1,
B-VKE-1,
3-VK-1

* — COKpallleHHOe HAaUMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(wn) sx3ameH

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

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

13 JlomamHee 3ananue

KN KoHTpoJIb 110 uToram

K.p KonrtponbHas pabora

5 DK3aMeH

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. Jac.
4 Cemecmp 30 60 30

1-8 Yrnpyrue v 3JIeKTPOMArHUTHBIE BOJIHBI 16 32 0

1 Yupyrue BoJIHBI. Bcero aynutopHbIX yacoB
VYupyrue Bonnbl. Onpezenenue BoyHbl. [IpogonbHbie 1 2 ‘ 4 ‘ 0
nornepevHble BoJIHbL. BonHoBoe ypaBHeHue. Penenne Omnnaiin
BOJTHOBOTO ypaBHeHMs. Kimaccudukarius BOJH 1Mo ux Gopme. 0 0 0
Mounoxpomaruueckas BosHa. [nockne MoHOXpomMaTHueckue
BOJHBL. Pa3a BoaHbL. BosiHOBas MoBepxHOCTH. [[1Ha BOJIHBI,

BOJIHOBOE YHMCII0, BOJIHOBON BekTOp. Chepruueckue BOIHBI.
da30Basi CKOPOCTb BOJIHBI. 3aTyXalOLI1e BOJIHBI.

da30Basi CKOPOCTb YIPYTOM BOJHBI B TOHKOM CTEPKHE.
OHeprus ynpyroi BoyHbl. [I0TOK ¥ INIOTHOCTH MOTOKA
sHepruu. Bekrop YmMosa.

2 Ynpyrue BoJIHBI. Bcero aynutopHbIX yacoB
[Mpunnun cynepnosunuu BoiaH. Ctosuue BonaHbl. Konebanue 2 ‘ 4 ‘ 0
cTpyHbl. COOCTBEHHBIE YAaCTOTHI, TAPMOHUKH. Y3JIbl U Omnnaiin
MMYYHOCTH CTOSYEN BOJIHBI. 0 0 0
3ByKoBBI€ BOJHBI. CKOPOCTH 3ByKa B ra3e. Bricora, Temop,
rpoMKOCTb 3ByKa. lllkana ypoBHel rpoMkocTu 3ByKa. Dddext
Jlonnepa a1 3ByKOBBIX BOJIH.

3 JICKTPOMATHUTHBIE BOJIHBI. Bcero aynutopHbIX yacoB




DneKTpoMarHuTHbIe BOJHBL. BomHOBOE ypaBHEHUE JIs
3JIEKTPOMATrHUTHOTO TOJISl B OJHOPOIHOM U30TPOITHOM Cperie.
CKopocTb 251eKTpOMarHuTHBIX BOJH. [1nockas
MOHOXpoMmaTudeckas BojHa. [lomsapuzanus miockux
MOHOXPOMAaTHYECKUX BOJIH (JIMHEHHAs1, KpyroBas,
sannunTtrdeckas). [lokazatens npenomienus. Ctosiune
3JIEKTpOMarHuTHeIE BOJIHBI. Kitaccuyeckue OmbIThI C
ANEKTPOMArHUTHEIMU BoTHaMU. DPdekT omnepa s
AJEKTPOMAarHUTHBIX BOJIH.

DHeprus JIEeKTPOMarHuTHbIX BOJIH. Teopema lloiinTuHra,
BeKkTOp IloMiHTHMHTa. IHTEHCUBHOCTD JIEKTPOMArHUTHON
BOJIHBL. VIMITyJIbC BOJIHBI U JABJICHUE HA CTEHKY.

2 [ 4 [0

Ownnaitg

0 0 0

D1eKTPOMArHUTHBIE BOJTHBI.

Wznydyenne nrxymierocs 3apsia. [lomne u3mydeHus: Tumnoss.
BosinoBast 30Ha. MOLTHOCTB TUIOABHOTO U3ilydeHHst. D dekt
BasuiioBa-Uepenkosna.

OtpakeHne U PEIOMIICHUE TUIOCKOI BOJIHBI HAa TPAHUIIE
paszzena qIByX IUAJIEKTPUKOB. 3aKOH OTPAKEHUS H
IpeoMIIeHUs BOJIHBL [loyHOE BHYTpEeHHEe OTpayKeHHeE.
KoadduumeHT oTpakeHus: 1 MpoycKaHus BOJIHBI IIPU
HOPMaJILHOM TaJICHUH Ha TPaHUILy pa3Jena.

Bcero AYyAUTOPHLBIX YaCOB

2 | 4 0
Ownnaitg
0 0 0

IIpubdan:keHue reoMmeTpu4eckoi onTuku. OCHOBHbIE
(oromeTpHYecKHe BeJMIHHBI.

[Tpubnuxenue reoMmeTpuyeckoil onTuku. CBETOBBIC JTYUH.
Onrtuueckas nnuHa nytd. [Ipunnun depma.
IlenTpupoBanHas ontudeckas cuctema. KapauHaibHbIE TOUKH
Y IUTOCKOCTH ONTHUYECKOW CUCTEMBI. JINHEHHOE MonepeyHoe
yBesnnueHue. Onrudeckas cuia cucreMsl. [loctpoenne
n3oopaxenus. Dopmyna HeroTona.

Tonkas nnH3a. POKYCHOE PacCTOSIHUE TOHKOU JIMH3BI (6€3
BbIBOJ1a). OcHOBHBIE (hoTOMEeTpHueckue BennunHbl. Kpuast
OTHOCHUTEJIBHOM CIIEKTPaIbHON 4yBCTBUTEIBHOCTH IJ1a3a.
JlamGepTOBCKUI UCTOUHUK.

Bcero AYJJUTOPHBIX YaCOB

2 | 4 |0
Ownnaitg
0 0 0

SIByienue uHTepdepeHINN JIEKTPOMATHUTHBIX BOJIH.
SIBnenue nHTEpEpEeHINH FNEKTPOMArHUTHBIX BOJIH.
WNuTepdepenus miocKux MOHOXPOMaTHYECKUX BOJIH.
PaccrosiHre Mex 1y nHTep(hEpEeHIIMOHHBIMU M1OJIOCAMHU.
Bpemennas korepeHTHOCTh. KBa3MMOHOXpOMATUYECKUN CBET.
Iyr BosiH. CriekTpanbHOE pasiiokeHne. Bpems
KOTE€PEHTHOCTH, JUTHHA KOTEPEHTHOCTH (JIJTMHA ITyTa).

Bcero ay1uTopHbIX 4acoB

2 | 4 [0
Onnaity
0 0 0

SBnenne nHTepPepeHIUN ITEKTPOMATHUTHBIX BOJIH
IIpocTpaHcTBEHHAs KOTE€PEHTHOCTh. POJIb KOHEUHBIX pa3MeEPOB
ucroyHuka. OneiT FOHra (¢ y3K0il ¥ HIMpOKOil 1IeNbio).
Paaunyc u 00beM KOrepeHTHOCTH.

CrniocoOr1 HabmoneHus: uaTepdepeHIn ceera. buzepkana
@penens, ounpuzma Openens, sepkano Jnoina.

Bcero ayuTopHbIX 4acoB

2 | 4 [0
Oumntaiin
0 0 0

SBieHne HHTEP(PepeHHH YIEKTPOMATHUTHBIX BOJIH.

Bcero AYJJUTOPHBIX YaCOB




WuTepdepeHnys npu oTpakeHUH OT TOHKUX IJIACTUHOK. 2 ‘ 4 ‘ 0
[Tonmockl paBHOTO HAKJIOHA U TTOJIOCHI PABHOM TOJIIIUHBI. Ownutaiin

Kousbia Hetorona. [IpocBeTiieHre ONTUKH. 0 0 0
HNutepdhepomerp Maiikenbcona. OnbiT Maiikenscona-Mopaiu.

OmnbiT ®Ouso.

MpuoronyueBas unTepdepennus. Marepdepomerp Dabpu-

[Tepo.

9-15 BoJsiHoBas onTuka 14 28 0

9 JAndpaxkuus cBera. Bcero aynutopHsix 4acoB
Hudpaxius ceera. Bonnosoii napamerp. [Ipunnun [olirenca- | 2 | 4 [0
®penens. Uarerpan Kupxroda. 3ousr @penens. 'paduueckoe | Ounaiin
cinoxxenue ammntyz. Jdudpakuus Openens Ha KpyrioMm 0 0 0
OTBEPCTHH U HA KPYIJIOM JUCKE.

10 JAundpakuus cBera Bcero aynutopHbIX 4acoB
Hudpaxius Openens Ha Kpae MOMYIIOCKOCTH U HA ILEH. 2 | 4 | 0
Cnupainp Kopsro. Omnunaiin
Hudpaxus Opaynrodepa. Judpakius Ha y3K0i HIeNIH. 0 0 0

11 Jdudpakuus ceera. Bcero aynuTopHsIX 4acoB
JudpakimonHas pemeTka. YTaoBas AUCIEPCUs PEIICTKH. 2 ‘ 4 ‘ 0
Kputepuit Panes. Pazpemaronias cuia penieTkHy. Owutaiin
Judpakius peatreHoBckux Jryueil. @opmyna bparra-Byneda. | Q 0 0
Meroabl pEeHTT€HOBCKOTO aHAIM3a.

I'onorpadus (3eMeHTapHbIE IPEACTaBICHUS).

12 Moasipusanus ceera. Bcero aynutopHbIX 4acoB
ITonspusanus ceera. EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET. | 2 | 4 | 0
YacTtuuno nossipu3oBanHbiil cBeT. [lonsipuzaropsl. CteneHn Owunaiin
nosispu3anuu. [lonspusanyst npu OTpaskeHUU U MIPEIOMIIEHUHU. | ( 0 0
VYron bprocrepa.

JIBOMHOE JIy4enperoMIIEHHE B OTHOOCHOM KPHCTAJLIE.
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH Jyun. X0/ Jiyuel B
OJTHOOCHOM KpHucTasuie. [IoHsATHE O BOIHOBBIX U JIy4€BbIX
MTOBEPXHOCTSX.

13 MMoasipu3anus cBera Bcero aynutopHbIX 4acoB
WuTepdepenius nonspu3oBaHHbIX gydeid. [Ipoxoxnenue 2 | 4 | 0
IJIOCKOMOJIIPU30BAaHHOTO CBETA Yepe3 KPUCTAITMUECKYIO Omnunaiin
IUIACTUHKY. [[TaCTUHKY B 4€TBEPTH BOJIHBI U B IIOJIBOJIHBI. 0 0 0
HckyccrBennoe nBoiiHoe ydenpenomierue. Dddext Keppa.

BpaiieHnne miockocT nosisipu3anuy (ECTECTBEHHOE,
MarHuTHOE).

14 JAucnepcusi cBera. Bcero aynutopHbIX 4acoB
Jucnepcus cBeTa. DieMeHTapHas TEOpUs AUCIIEPCHH. 2 ] 4 ’ 0
KomrekcHas nuanexTpruyeckasl IpOHUIIaeMOCTh BEIIECTBA. Omnunaitn
KpuBble nucnepcnu 1 NOIJIOIIEHUE CBETA B BEIIECTBE. 0 0 0
BonnoBoit naker. I'pynmnoBas CKOpOCTb.

15 orsomenue ceera. Paccesinue ceera. Hemuneiinoie Bcero ayutopHbIX yacoB

ONITHYECKHUE sABJICHUA.

2 I [0




[Tornomenue cBera. 3akon byrepa. Koadpurnuent Omnunaiin
MOTJIOLIEHUSI. 0 0 0
Paccesinue cBeta. 3akon Panes. MonekyinspHoe paccestHue.
Komb6unamonnoe paccesHue.
Henuneitnbie ontnueckue spieHus. Henmrueinas
MOJIAPU30BaHHOCTH BenlecTBa. CamMo(oKycHpOBKa JT1a3epHOTO
n3JIy4eHus. ['eHepanus BTOpor rapMOHHUKU. BEIHYKIEHHOE
paccesnue Manenpitama-bpuiittossa
1-15 BouiHbl 4 onTHKa. PU3NPAKTUKYM 0 0 30
1-15 DJIeKTPOMArHUTHbIE BOJIHBI. ['eoMeTpUYeckasi ONTUKA. Bcero aynutopasix 4acos
Hoaspuszanus. 0 I 130
Ownnaitn
Pa6ota 1.1. MccrnenoBanue 31€KTPOMAarHUTHBIX BOJIH. 0 0 0

Pabora 1.2. PactipocTpanenne 31eKTpOMarHiTHOTO UMITYJIbCa
B KaOere.

Pabora 1.3. M3y4yenue 3puTenbHOM TPyOBI.

Pa6ota 1.4. MonenupoBanue Teneo0beKTHBA.

Pabora 1.5. UccnenoBanue mucriepcuu CTEKISIHHON TPU3MBL.
Pa6ora 1.6. 3yuyeHue nonsspu3oBaHHOrO CBETA.

Pabora 1.7. U3y4yeHue ecTeCTBEHHOTO BpaIleHHsI IFIOCKOCTH
HOJISIPU3ALINH.

Pab6ora 1.8a. 3ydyenne MarHuTHOTO BpaIieHus! MII0CKOCTH
HOJISIPU3ALINH.

Pab6ora 1.86. M3yueHre MarHuTHOTO BPAILICHUS TUIOCKOCTH
HOJISIPU3ALINH.

Pab6ora 1.9. U3yuenue siBieHUst POTOYIPYTOCTH.

2. UnTepdepennus certa.

Pa6ora 2.1. 3yuyenue uarepdepeHnnu ¢ moMoIbo
ounpusmsl Openens.

Pa6ora 2.2. 3yuyeHue uatepdepeHinu MeTo10M KoJlell
HeroTona.

Pa6ora 2.3. 3yuyenue unrepdepenunu B cxeme KOHra.
Pabota 2.4. U3yuenne unrepdepomerpa MaiikeabcoHa.
Pabora 2.5. U3yuenue unrepdepomerpa Maxa.

3. dudpaxuus cBeta.
Pa6ora 3.1. 3yuenue unreppepeHunu u audpakunu ¢
MIOMOIIIBIO JIa3epa.

Pabota 3.2. VccnenoBanue nudpakiuu CBETa Ha YIbTPa3BYKeE.

Pa6ota 3.3. 3yuenue oTpaxareiabHON TuPaKIMOHHON
pEIIEeTKH.

Pa6ora 3.4. Usyuenue da3oBoii TuhpaKIIMOHHON PEIIETKH.
Pa6ota 3.3. Uatepdepennns u nudpakius B onsite KOHTA.

4. MoaynbHBIN TPaKTUKYM.

Pa6ora 4.1. I'eomerpuueckast ontuka u poTomeTpus.
Pabota 4.2. Uatepdepenmms.

PaGora 4.3. 3akoHOMEpHOCTU AUPPAKITIH.

Pabota 4.4. ludpakmus @paynrodepa.




CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oobo3nauenue | [loiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynro-Marepualibl

I1p3 IIpezeHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIb
4(® NHTepakTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xxanue

4 Cemecmp

1-15 DJIeKTPOMArHuTHbIe BOJIHBL. ['eomeTpuyeckas ontuka. [lonspusanms.
Brimonaenue nabopaTopHBIX padoT MO HHIANBUAYAIEHOMY IrpaduKy U3 HHKETIPEBEICHHOTO
CIHCKA.

Pabora 1.1. MccnenoBanue 31€KTPOMAarHUTHBIX BOJIH.

Pabora 1.2. PactipocTpaHeHune 3JeKTpOMarHuTHOT0 UMITYyJibca B Kabere.
Pabora 1.3. 3y4enue 3puTenbHOM TPYOBI.

Pa6ota 1.4. MonenupoBanue Teneo0beKTHBA.

Pabora 1.5. UccnenoBanue qucriepcuu CTEKJISIHHON TPU3MBL.

Pa6ora 1.6. 3yuyeHue nonspu3oBaHHOTO CBETA.

Pabota 1.7. I3ydeHne ecTeCTBEHHOTO BpaIllEHUsI TNIOCKOCTH TOJISIPU3AIIH.
Pa6ora 1.8a. 3ydueHne MarHuTHOTO BpallleHUs IUIOCKOCTH MOJISIPU3ALH.
Pa6ora 1.86. M3yueHre MarHUTHOTO BpallleHUs IUIOCKOCTH TMOJISIPU3ALIUN.
Pa6ora 1.9. 3yuenue siBieHust GOTOYNpPyrocTH.

2. UnTepdepennus cBeta.

Pa6ora 2.1. 3yuenue unrepdpepeHnn ¢ moMoIpo ounpusmsl @pexesns.
Pabora 2.2. 3yuenue unrepdpepenunn metogom koier HproToHa.
Pa6ora 2.3. 3yuyenue unrepdepenunu B cxeme KOHra.

Pabota 2.4. U3yuenne unrepdepomerpa MaiikeabcoHa.

Pabora 2.5. U3yuenue unrepdepomerpa Maxa.

3. dudpakuus cBera.

Pa6ora 3.1. 3yuenue unrepdpepeHunu u audpakiunu ¢ IOMOIIbIO Jla3epa.
Pa6ora 3.2. UccnenoBanue nudpakiuy CBETa Ha yIbTPa3BYKe.

Pa6ora 3.3. 3yuenue oTpakaTesbHON U(PPaKIIMOHHON PEIIeTKH.
Pab6ota 3.4. U3yuenue (a3oBoil TuppakIMOHHON PELIETKH.

Pa6ota 3.3. Uarepdepennns u nudpaxius B onbite KOHTA.

4. MoaynbHBIN TPaKTUKYM.

Pa6ora 4.1. I'eomerpuueckas ontuka 1 GpoToMeTpusi.
Pabota 4.2. Uatepdepenmms.

PaGora 4.3. 3akoHOMEpHOCTU AUPPAKITIH.

Pabota 4.4. ludpaxmus @paynrodepa.




TEMbI CEMHHAPOB

Hepnesn | Tembl 3ansiTuii / Conepxanue

4 Cemecmp
1-2 ylpyrue BOJIHBI

berymue ynpyrue Bojaabl. CTOsTUME BOJTHbI
3-5 JIeKTPOMATHUTHBbIE BOJIHbBI

DnekTpoMarHuTHeIe BoJHBL. M3mydenue aunons. Dddexr Jomiepa ais cera.
I'eomerpuueckas ontuka. Doromerpus.

6-8 HHTep(depeHIusa cBeTa

OmpiT FOHra (¢ y3K0# ¥ IIMPOKOH 1enbio). Panuyc 1 00beM KOTepEeHTHOCTH.

Crnioco6s1 HaOmoAeHUsT HHTEpdepeHIuu cBeTa. buzepkana dpenens, ounpuzma Openerns,
3epkaio Jliona.

9-10 JAudpakuous cBera

Hudpaxius Openenst Ha KPyTiIoM OTBEPCTUHU M HA KpyTioM aucke. Judpakuus Openens
Ha Kpae MOJIYIUIOCKOCTH U Ha 1enu. Cnupans KopHro.

Judpaxius Opaynrodepa. Audpakius Ha y3KOH MIETH.

11 JAudpakunoHHas pemerka

VYrnosasa nucnepcus pemietku. Kpurepuii Panes. Paspemaromas cuiia pemerku.
Judpakius peHTreHoBckux Jtydeid. @opmyna bparra-Bynbda. MeToibl peHTTeHOBCKOTO
aHaJIM3a.

12 -13 | Iloasspu3anus cBeTa

EcrecTBeHHBIN U MOJAPU30BAHHBIN CBET. HaCTUYHO MOJIAPpU30BaHHbIN CBET. [lonsipuzaTopsl.
Crenens nonsipuzauui. [lonspuszanus npu oTpaxxeHuu U npesomiaeHuu. Yroua bprocrepa.
JIBOifHOE JTyderpeIoOMIICHHE B OJTHOOCHOM KpucTauie. OOBIKHOBEHHBI U HEOOBIKHOBEHHBIH
Jyud. X0/ JIydeid B OJHOOCHOM KpHUCTaJlIe.

14 -15 | Iucnepcus cBeta

DneMeHTapHasi Teopus nucrepcud. KoMIekcHas TuaaeKTpudeckas MpOHUIIAeMOCTh
BeniecTBa. KpuBble nucnepcuy 1 NOrJIOUIEHUE CBETA B BELIECTBE.

BoustHOBOI maker. ['pynnoBas CKOpOCTb.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jlekuy 4uTaOTCAd B CHELMAIM3HPOBAHHOW MYyNbTUMEAUHHON (usnueckoi aynutopuu. B
CUTyallud, €CIM M3-3a YXYALIEHHUS OSMNHUIEMHOJIOTHYECKOH OOCTaHOBKM, JIEKLIUHU IEPEBOAATCS B
JUCTAHIIMOHHBIA (OpMaT, OHU MPOBOAATCS C UCHOIB30BaHUEM CHEUAIN3UPOBAHHOTO MPOTPAMMHOIO
o0ecrieyeHrss W CO3JIaHHBIX Ha KadelIpe dIEKTPOHHBIX KOHCIEKTOB JIEKIMA U 3JIEKTPOHHBIX
npeseHTanmid. [IpenogaBarensmu kadenpbl oOmeld (U3NKU PEryIsipHO MPOBOJATCS TeMaTUYECKHe
TECTUPOBaHUsl (BKJIOYash BXOJHOE TECTUPOBAHWE OCTATOYHBIX 3HAHMM), IIeJIb KOTOpPBIX —
CTUMYJUPOBAaHHE CTYJICHTOB K IIOCTOSHHOM paboTe Ha BCeX BHUAAX AayJUTOPHBIX 3aHATHH H
PETYJIAPHOTO BBIIIOJIHEHUS CTYJEHTAMH CEMECTPOBOTO JIOMAIIIHETO 3a/1aHUS.

Kaxnaplii pasgen TECTOB COAEPKHUT OT 6 10 8 OUAAKTUYECKUX EIUHMIL, YTO IO3BOJISIET
MOJICTpauBaTh TECT OJ KOHKPETHYIO 3aJady, CTOSILYIO Iepe] MpernojaBaTesneM. B 3aBucumoctu ot
CUTYalluH, MpernojaBaTelib MOXKET BapbHpOBaTh YMCIOM 3a1ad B Tecte (0T 1 mo 20), HeoOX0IUMBIX
JUIS TIOJTYYEeHHsI TIOJIOKUTENBHON OIIEHKH (3adeTa), BpeMeHeM ero nmpoxoxzaeHus (ot 10 MunyT 1o 2
yacoB). [lo pe3ynbpTaTaM TecTa cOCTaBJISAETCS MPOTOKOJ ¢ MH(OpMalUend 0 KaKJIOM CTyIeHTe (Bpems
paboThI, OOITHI Ay, KaKKe 3aJaHus PEIICHBI YCIICIITHO).




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE O0ECIIEUNBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX

pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,

PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIIUILTHHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS

MPEACTaBJICHA B CIICAYIOIICH TabIuIIe:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)
YK-1 3-VK-1 3, KU-8, KU-15, x.p-8, 3-8, k.p-
14
V-VK-1 3, KU-8, KU-15, x.p-8, 3-8, 13-
15, x.p-14
B-VK-1 9, K1-8, KU-15, x.p-8, 3-8, /13-
15, k.p-14
VYKE-1 3-YKE-1 9, K1-8, KU-15, x.p-8, 3-8, k.p-
14
V-VYKE-1 9, K1-8, KU-15, x.p-8, 3-8, k.p-
14
B-YKE-1 9, K1-8, KU-15, x.p-8, 3-8, /13-
15, k.p-14

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJIbHOI'0 0ajijia BKIIOYMTEIBLHO. MTorosas arrecraus 110 JUCHHUIINIIMHE OLCHUBACTCA 110 100-

OaJNIbHOM IIKaJe U MNpEaACTaBIIACT coboit CYMMY 68.JIJ'IOB, 3apa60TaHHHX CTYACHTOM IIPpH BbIITOJIHCHHUU

3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma OamioB

OreHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

TpeboBanus K ypOBHIO OCBOSHUIO
y4eOHOM TUCITUTLINHEI

90-100

5 — «omauunoy A

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLLIE,
M0CJIe0BATENBHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBATh TEOPHIO C IPAKTHKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIECKOHN JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPJO 3HAET MaTepHa, TPaMOTHO U
0 CYIIECTBY U3JIaraet ero, He A0IycKas
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

3_
«Y0061€MEOPUMENTLHO E

OLieHKa «yIOBIETBOPUTEIHLHOY
BBICTABJISIETCA CTYJIEHTY, €CJIM OH UMEET
3HAHMS TOJIBKO OCHOBHOI'O MaTepualla, HO He
YCBOMJI €T0 JIeTanei, omycKaeT HeTOYHOCTH,
HEJ0CTAaTOYHO MPaBUIIbHBIE (DOPMYIUPOBKH,
HapyHIEHUS JIOTUYECKOHN




MOCJIeIOBATEILHOCTH B U3JI0KCHUM
MPOTPaMMHOTO MaTepraa.

OmeHKa «HEYIOBICTBOPUTEIHEHO
BBICTaBIISACTCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEIHFHON YaCTH NPOrPaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F oumOku. Kak mpaBuiio, omeHka
«HEY006TEMEOPUMENLHON «HEY/IOBJICTBOPHUTEIILHOY CTAaBUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT IIPOIOJKUTD
oOydenue 0e3 JOMONHUTENFHBIX 3aHATHHA 1O
COOTBETCTBYIOIICH IUCIMILIMHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIVUHBI

OCHOBHAZ JIMTEPATYPA:

1. 53 183 3agaum mo obmeit Gusmke : yuebHoe mocodbue ais By30B, Mponos U.E., Mocksa: bunowm.
JlaGoparopust 3nanuii, 2012

2. 53 C12 Kypc o6meit ¢pusuku Ku.4 Bonusl. Ontuka, CaBenseB U.B., Mocksa: Actpens, ACT, 2007

3. 681.7 3-55 JIabopatopHas padora "M3yuenue unreppepomerpa @adpu-Ilepo" : yuedbHoe mocodue
st By30B, Kanamaukos H.I1., 3emckoB E.E., Camapuenko [.A., Mocksa: HUAY MU®OU, 2011

4. DU J112 JlaGopaTtopHslii mpakTUKyM "OnTrka" (A7 BBIIOIHEHHS HA MOAYJIBHBIX YCTAHOBKAX) :
y4ae0. mocobue aiis By30B, , MockBa: MU®DU, 2008

5. 535 JI12 JIaboparopHslii mpakTukyM "Onrtuka" (A5 BBIIOJHEHNS Ha MOAYJIBHBIX YCTAHOBKAX)
yaeOHoe rocodue ist By30B, , MockBa: MUDU, 2008

6. DU JI12 Jlaboparopusiit npaktukyM "Ontuka" Y.1 , , Mocksa: MU®U, 2009
7. 535 JI12 JlaboparopHslii npaktukyMm "Onrtuka" Y.1 , , Mocksa: MUDU, 2009
8. 535 JI12 JIaboparopHslit mpaktukyMm "Ontuka" 4.2 , , Mocksa: MUDU, 2009
9. DU JI12 Jlaboparopusiit npaktukyM "Ontuka" Y.2 , , Mocksa: MU®U, 2009
10. 535 JI12 Jlaboparopuslit npaktukyM "Ontuka" Y.3 , , Mocka: MU®U, 2009
11. D1 JI12 JlaGopatopuslii mpaktukyM "Ontuka" .3 , , Mocksa: MUOU, 2009

12. 535 JI12 JlabopaTtopHbIil TpakTUKYM Kypca obmeit ¢pusuku. Pa3nen "BoiHoas onTuka" : yuedHoe
nocobue , beno6oponos B.H. [u ap.], Mocksa: HUSTY MUODU, 2012

13. DU JI12 JlabopaTopHblil mpakTUKyM Kypca oOuieit pusuku. Paznen "BonHoBas ontuka" : yueOHoe
nocobue , beno6oponos B.H. [u ap.], Mocksa: HUSAY MUDU, 2012

14. 534 JI12 JlabopaTtopHbIif IpakTUKYM Kypca obmelt ¢pusuku. Pa3nen "Yopyrue Bonnsl" : yuedHOE
nocobue 11t By30B, BoBuenko E.JI. [u np.], MockBa: HUAY MUDU, 2011




15. DU JI12 JlabopaTopHbIii TpakTUKyM Kypca obmiert pusuku. Paznen "Yopyrue BoHbI" : yueOHOE
nocobue 1 By30B, Bouenko E.JI. [u ap.], Mocka: HUAY MU®U, 2011

16. 53 A42 MeTo1bl OLICHKH MOTPEIIHOCTEHN pe3yIbTaTOB MPAMBIX U KOCBEHHBIX U3MEPEHU B
naboparopusix (U3MUYECKOTO MPaKTUKyMa : Y4ueOHO-MeToauueckoe nocooue, Kanamuukos H.I1.,
Axcenona E.H., I'acauxos H.K., Mocksa: MUDH, 2009

17. 51 C 12 CoopHHUK BOIIPOCOB U 3a/1a4 1o obmieit ¢pusuke : , CaBenbes U. B., Cankr-IlerepOypr:
Jlanp, 2022

18. 53 C12 COopHHK BOIIPOCOB U 33]1a4 110 o01Ien ¢pusuke : yueoHoe nmocoodue, CaBennes U.B.,
Cankr-IlerepOypr: Jlansp, 2013

19. 53 C12 C6opHuUK BOIPOCOB U 3aja4 1o obmiel pusuke : yaeonoe mocodue, Casennen 1.B.,
Cankr-IletepOypr: Jlans, 2016

JOIIOJIHUTEJIbHASA JINTEPATYPA:
1. 53 K78 Bonnst : , Kpaypopa ®@., Mocksa: Hayka, 1984

2.535T67 Kypc obmeit ¢pusnku. DneMeHThI BOJIHOBOM ONTHKH. PacipocTpaneHnune cBera :
VYuyeb.mocobue, ['opbaues JL.II., M.: MUDU, 1997

3. 535 J122 Ontuka : Yueb. mocobue s By3oB, Jlanncoepr I.C., M.: Hayka, 1976
4. 535 b93 OnTuka : yuebHoe nmocodue s By30B, byrukos E.W., Mocksa: Bricmas mikona, 1986

5. 534 J179 DnemMeHTbl HEMMHEHHOW ONTUKHU. Y JapHbIE BOJIHBI (3JIEMEHTAPHBIE MTPEICTABICHMUS)
VYuyeb.mocobue, JydoBux B.M., M.: MUDU, 1994

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHUE YUEBHOW
TUCIUATLITAHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU UIA CTYAEHTOB

MeToandeckue peKOMEHIAIMH JIJIs1 YCBOCHHS TEOPETUUYECKOTO Kypca.
Jns ycnemrHoro wm3ydeHus Kypca oOmield (U3MKA Ha MIIQIIIMX KypcaX W IMOJATOTOBKH K
M3yYEHUI0 KYpCOB TEOPETHUECKOW (PU3UKKM TpH OOyUYeHWH B HMHCTHUTYTE€ Ha CTapIinX Kypcax



HEO0OXOIMMO TPHUAEPKUBATHCS OMPEIEICHHON METOAMKHU 3aHATHI. OCHOBHOE YyCIOBHE ycHexa —
CUCTEMAaTUYECKUE 3aHATHS.

[Toutn Oecrmoie3HO TOJBKO YMUTATh JIIOOOW Y4EOHHK, €ro HY)KHO KOHCIIEKTUPOBAaThb, T. €.
3alKChIBaTh CaMO€ IJIABHOE M3 TOr0, YTO Bbl IOHSIM (3aIMCBIBATh HAJ0 CBOM MBICIHM, a HE TEKCT
yuebHMKa). Bce, YTO OCTamoch HENMOHSATHIM, HAIO Ha OmmKaimem 3aHsATHM (JIEKIHs, CEeMHHAp,
naboparopHas pabora) cHpocuTh (TOCie 3TOro 3amucarh CaMmoe TJIABHOE U3 BHOBb IOHATOTO, a
ocTaBllIeecs] HEeSICHBIM — Tak ObIBaeT! - mepecnpocuTh). Ecian gaxke memnslid pa3aen octancs HEesICHbIM,
3TO HE MOKa3aTellb BAallluX CIOCOOHOCTEI; CKOpee BCero BhI €Ille He HaualM 3aJaBaTh BOIPOCHI cede U
IpyruM. A u3ydanth Gu3NKy 0e3 BOMPOCOB: 3aueM?, modemy?, oTKyna? — HEBO3MOXKHO.

BoiBombl, BcTpewaromuecs B Kypce (Y4yeOHMK, JIeKLUs), HEOOXOIMMO IpojeiaTh
CaMOCTOSITENIbHO (CITYCTSI HEKOTOPOE BpeMs IOcie MPOpabOTKH M HE 3aryiibpiBas B KOHCIEKT HIIH
Y4eOHHK).

[Tocne Toro Kak BBl HAaydYWIHCh JaBaTh omnpenesneHus (pusnyecku mNpaBUIBHO U
rpaMMaTHYeCKH BEpHO), 3aMUCBhIBATh UX MaTeMaTH4ecKd, (OPMYyIUpPOBAaTh CBOMMH CJIOBaMH U
3anuchIBaTh GU3NYECKUE 3aKOHBI, O0BSACHSATH, I U KaK OHU MIPUMEHSIFOTCS, MOXKHO CUMTATh U3Y4YCHUE
JAHHOTO paszfena 3aKkoHueHHBIM. [IpopabaTeiBas MaTepuall, MOJE3HO TMOJIb30BAThCA pPa3HBIMU
y4eOHHKaMHU.

[IporpaMmma Kypca M CEMECTPOBBIM KaJleHAApHbI IUIaH COCTABJIEHBl TaK, 4YTO TEMBbI
CEMHHApPCKUX 3aHATHN CIEIYIOT CTpPOro 3a TemamMu JeKIud. [loaroTroBUTBCS K OYEpEIHOMY
CEMHHAPCKOMY 3aHSITHIO- 3TO, IpPEXIE BCEro, MpopadOoTaTh JIEKIMOHHBIM MaTepuas, COIJIacHO
METOJIMYECKUM PEKOMEHAlMsIM, JaHHBIM Bblllle. Bce HEBBIICHEHHBIE BOIIPOCHI TEOPUU MOKHO (U
HY)KHO) 3aJlaTh NpEeIojaBaTell0 B Hadajle CEeMHHApPCKOro 3aHsATusA. Ha cemuHape, Kak mpaBuio,
pa3buparoTCcs BONMPOCHI M KAYECTBEHHBIE 3a/layM, JAIONIMEe BO3MOXHOCTh Oojiee IIyOOKO MOCTHYb
n3y4yaeMblil pazzaen kKypca. Kpome Toro, Ha cemMuHape ydar MpaBHJIBHO CTaBUTh M pelIaTh 3aJayd,
aHaJIM3MpOBaTh peweHue 3agad. [lo mpolaeHHOW Ha CEMHHape TeMe JalTcs 3afadd Ul
CaMOCTOSITENILHOTO (JOMAIIIHET0) pelieHus. Y CBOGHHE Kypca BO MHOI'OM 3aBUCHUT OT OCMBICIEHHOTO
BBITIOJTHEHUS IOMAIIIHETO 33JaHusl, BAYMYHUBOIO PEIIeHUs OO0JIBIIOro KOJIMYeCcTBa 3a/1ay.

[Tpu pemienun 3a1ay 11e1€co00pa3HO PYKOBOACTBOBATHCA CIENYIOUIMMU MpaBuiamu. [Ipexne
BCEr0 HY)KHO XOPOIIIO BHUKHYTh B YCIIOBUE 33J[auH, 3allMcaTh KPaTKO €€ YCIOBHE.

Ecin mo3BossieT xapakTep 3adaud, 00s3aTENbHO CJeNaiiTe PUCYHOK, TMOSCHSAIOIUN ee
CYIIHOCTb. 32 PEKUMH UCKITIOUECHUAMH, KaXKaas 3ajjaua JI0JKHA ObITh CHayaja pelieHa B 00ieM BUe
(T. e. B OykBEeHHbIX 0003HAUEHUSX, a HE B YHUCIAX), MPUYEM HCKOMas BEIMYMHA JOJDKHA OBITH
BbIpa)X€HA uepe3 3aJaHHble BedM4yuHbl. [lomyuyuB pemeHue B oOIIeM BHUAE, HY)XHO IPOBEPHTb,
IIPaBWJIBHYIO JIM OHO MMEET pa3MEepHOCTh. Eciii 3TO BO3MOKHO, MCCIENA0BATh MTOBEICHNE PELIECHUS B
IpesebHbIX cllydasx. B Tex ciaydasx, Korjaa B polecce HaX0Xk/I€HNS HCKOMBIX BEJTMYHH MPUXOJANUTCS
pelarb CUCTEMY HECKOJIbKHX TPOMO3JIKHMX YpaBHEHHH (Kak, Hampumep, Yacto ObIBaeT IpH
HaXOXJEHUHU TOKOB, TEKYUIMX B CIOXKHBIX pa3BETBIEHHBIX IEMNAX), IeIecO00pa3Ho cHavaja
MOJICTABJIATh B 3TU YPaBHEHUS YHUCIIOBbIE 3HaueHUs KOA(G(UIMEHTOB U JIHIIb 3aTeM OMNPENeATh
3HAYEHUU MCKOMBIX BEIMYHUH. YOeAUBIINCH B MPABUILHOCTH OOIIETO PELIeHHUs, MOACTaBIAIOT B HErO
BMECTO KaXJ01 U3 OYKB UHMCJIOBbIE 3HAaUEHUsI 0003HAYEHHBIX UIMH BEIMYHH, Oepsi, pa3yMeeTcs, BCe 9TH
3HA4YEHUsI B OJTHOM M TOM ke cucTeme eauHul. Haqo mOMHHUTB, YTO YMCIIOBBIE 3HAYCHUS (PU3NUECKUX
BEIMYMH BCErJa SBIAIOTCSA NPUOINKEHHBIMU. ITosTroMy mpu pacuyerax HEOOXOIUMO
PYKOBOJICTBOBAThCS MpaBUIaMH JACUCTBUN ¢ MPUOIMKEHHBIMU YHMCIaMH. B 4acTHOCTH, B IOJTy4eHHOM
3HAYEHUHU BBIUMCICHHON BEIMYMHBI HYXXHO COXPAaHUTh MOCIEAHUM TOT 3HAK, €JUHHUIIA KOTOPOIo
MPEBBILIAET MOTPEIIHOCTH 3TON BEJIUYUHBI.



Pemenue 3a1au npuHeceT HaMOOIBIIYIO O3y TOJIBKO B TOM CITy4yae, €ClM yJalluiics peliaer
3aJjauu CaMOCTOSATENbHO. PemuTh 3amauy 6e3 momoru, 6e3 MoJACKa3Ku 4acTo ObIBAaeT HEJETKO U He
Bcerna ynaercs. Ho paxke He yBeHYaBIIMECS YCIEXOM IMONBITKM HAWTH pEIIEHHE, €CIU OHHU
IPEANPUHUMAIIUCH JIOCTATOYHO HACTOMYMBO, NMPUHOCAT OILYTHUMYIO IIOJIb3Y, TaK KaK pa3BUBAIOT
MBIIUICHHE M YKPEIUIIOT Boito. Cienyer MMETh B BHAY, YTO PEHIAIONIYI0 poiib B paboTe Haj
3aJladyaMi, Kak U BOOOIlle B YUSHUHU, UTPAIOT CUJia BOJIM U TpynoitoOue. He crienyer cmymartees Tem,
YTO HEKOTOPBIE 33/Ia4M HE PEIIAIOTCS «C XO1y». JJOCTOBEpHO YCTaHOBJIEHO, YTO MPOIIECC TBOPUECTBA B
o0yacTv TOYHBIX HAayK (@ pelIeHue 3a/ad eCcTh BUJ TBOPYECTBA) MPOTEKAET MO CIEAYIOIIEH cXeme.
CHayana uAeT MOATOTOBUTENbHAS CTaJusi, B XOJI€ KOTOPOM YYEHBbI HACTOMYMBO HIIET pEIICHUE
npobnemsl. Ecnu pemienne HaWTH He ygaercs W IpoOjeMa OCTaBlieHa, HACTYIMAET BTOpasl CTaIus
(cTamust MHKYOAIMK) — y4YEHBIA HE AyMaeT O MpoliieMe W 3aHUMaeTCs ApyruMu Borpocamu. OTHAKO
B TI0JICO3HAHUH MPOJIOIDKACTCS CKpBITasi paboTa MBICIH, KOTOPAst YaCTO MPUBOJUT B KOHEUHOM UTOTE K
TPEThEH CTauu - BHE3AIIHOMY 03apEHUIO U MOJIy4E€HHUIO TpeOyemoro pemenus. Hy)xkHo uMeTh B BUy,
YTO CTaAusl MHKYyOallMd HE BO3HHUKAeT camMa cOoOOW - JUIsi TOro 4YTOObI MYCTUTh B XOJ MAIIUHY
Oecco3HaTeNbHOr0, HEOOXOAMMa HAcTOMYMBasT WHTEHCHBHas paboTa B XOJ€ MOATOTOBUTEIHHOU
ctanuu. V3 cka3aHHOTO BBITEKAET, YTO PEIICHUE 33]]a4 HU B KOEM Cllydae He CJelyeT OTKIaJAbIBaTh Ha
MOCIIEAHHUI Beuep mepe] 3a HATUAMHU, KaK, K COXKAJICHHUIO, HEPEIKO MOCTYMAalT CTyIEHTH. B 3TOoM
ciydyae Oosiee CIOXKHBIE M IPUTOM HauboJiee CoAep)KaTelIbHbIE U IOJE3HBbIE 3a7aud 3aBEIOMO HE
MOTYT OBITh PEILIEHBI.

Meronuyeckue peKOMEHIANH JUTS TOATOTOBKH K TAOOPATOPHBIM paboTaM.

OcBoeHHEe CTYIEHTOM J1a00OpaTOpPHOro MpakTUKyMa — HEOOXOIuMasi COCTaBHasl 4acTh PabOThI
CTY/IEHTAa IIPH OCBOEHUH Kypca o01el (pU3uKu.

Kaxnplii CTyAeHT 3a OAMH CEeMECTp MAOJDKEH BBIINOJIHUTH YHUCIO Ja0OpaTOpHBIX pPadoT,
OIpeIeNIIeMbIX MHIUBHIya IbHBIM IPahuKOM.

Kaxplii cTyIeHT nepeji HayajaoM CeMECTpa MOJIyYaeT MOJIHbIM KOMIUIEKT JUTepaTyphl - HAOOp
KHUT ¢ Ha3BaHUeM «J[abopaTopHbIi MpakTUKyM». DTOT HA0Op KHUT HEOOXOAUM JUIsl CAMOCTOSTEIbHOM
(momarnrHei) MOArOTOBKU CTYAEHTA K KXo JlabopatopHoit pabote. Tema ouepeaHoit 1abopaTopHOit
paboThl CTyJIeHTa MOXET omepexaTb JeKUHOHHBbIH Kypc. Ilo 3TON mnpuuymMHE omnmucaHue Kakaou
nmabopaTOpHON pabOThI CONEPKHUT TOCTATOUYHO MPOPaOOTAaHHOE TEOPETUUECKOE BBEJICHHE, OCHOBHBIC
pacuetHble (opMynbl U GOpPMYNIBl pacdeTa IMOTIPEIIHOCTH, MOAPOOHOE OMHCaHuEe J1IabopaTOpHOU
YCTAHOBKH, CLIEHapuil IMpoBeACHUs JabopaTOpHOM paldoThl, BUABI TaONMI, Ui BHECEHUS B HHX
pe3yabTaTOB U3MEPEHUI, KOHTPOJIbHBIE BOIMPOCH], AAIOIIUE CTYACHTY OCYLIECTBUTH CaMOKOHTPOJb
YPOBHS CBOEH MOJATOTOBKHU K pabore.

Ousnueckas 1adopaTopus — MOMEIIEHHE TOBBIIEHHON omacHOCTH. [10aTOMY, BCEe CTY/IEHTHI B
Havajie KaXJI0T0 CEeMecTpa Tepel HadaiaoM padoThl B JIaA0OPaTOPUH MPOXOIIT HHCTPYKTAXK IO TEXHUKE
0e3omacHoCTH. Kakaplii CTYACHT B CHENHATBHOM >XYpHAjJe CTaBHT CBOIO IOANKCH O TOM YTO OH
Mpociayliag HHCTPYKTaX MO TeXHUKE 0e30MacHOCTH paboThl B 1a0OPaTOpUU U 00S3YETCs BBHIITOIHATH
BCE ITYHKTHI HHCTPYKTaXa.

1. CTyneHThI He T0MYCKaOTCs B 1a0OpaTOpHIO:

a/ mocje 3BOHKa,

0/ B BepxHel ofex/e.

2. CTyaeHT JOMyCKaeTcs K BBIOJHEHHIO pabOTHI TOJIBKO TMOCJE MPOBEPKH MpenoaaBareieM
TOTOBHOCTH CTY/ICHTA.

['OTOBHOCTH CTy/IeHTa K BBIMOJHEHUIO TAOOPATOPHON PabOTHI COCTOUT B CJICIYIOIIEM:

a) MOJIHOCTHIO MOJITOTOBJIEHA K cAaue IMpeaplayias padora,



0) moaroroBiieHa TeKymias padoTa, MOATOTOBKAa BKJIIOYAET: Ha3BaHHWE paOOTHI, CXEMY
YCTaHOBKH, pabouwe Gopmynsl U (GOpMyssl JUisi pacdera MOTPEIIHOCTEH; MepevyeHb MPUOOPOB U
MPUHAIIISKHOCTEH (TEXHUUECKUE XapaKTEePUCTUKH 3aIIOJIHSIIOTCS B J1a00paTopun); MepedeHb 3a1aHuil
1 TaOJUIIBI IS IPSIMBIX H3MEPEHU;

B) 3HaHWE YKCIICPUMEHTA U TEOPUHU JAHHOW PabOTHI B paMKaxX OMUCAHUS PaOOTHI B IPAKTHKYME
1 ydeOHHUKa 10 Kypcy OO0IIeH (pU3HKH.

3. CTyneHT He I0MYyCKaeTCs K BHIIOJHEHUIO Pa0OThI, €CIH:

a) OTCYTCTBYeT J1a00paTOPHBIH KypHaI UM YKa3aHHbIE B IyHKTE 2-0 3alKCH B HEM,

0) CTyACHT He 3HaeT TeOpuH paboThl B paMKax TEOPETUUYECKOrO BBEJICHHUS B MPAKTUKYME U HE
MPEJCTABISET OTYETIMBO, YTO U KAKUM METOJIOM OH OYAET U3MEPATH;

B) UMeeTcs 0oJiee OJJHOM HEeCAaHHON paboTHI;

T') HE MOATOTOBJICHA K c/jaue Mpeaplaymas padboTa.

4. CTyneHTbl, HEIONYIICHHBIE K BBITOJHEHHIO MO0 M.11.1-a, 3, BRIMOTHAIOT paboTy B 3a4ETHYIO
HEIeIO.

5. CryneHTaMm, MPOMYCTUBUINM 3aHATHS MO YBKUTEIbHBIM IMPUYMHAM (MMEETCS JIOMYCK W3
JIeKaHaTa), MPEeIOCTaBUTh B TEUYEHHE CEMECTpa BO3MOXHOCTh BBINOMHEHHS paboThl. J[ns »TOro
IpenojaBaTelb JOKEH B JIa0OpaTOPHOM KypHalle CTYACHTa CAeNaTh 3aluch C MPOChOOil JOMYCTUTD
CTYyJIeHTa B YAO0OHOE /JIsi CTY/ICHTA BPEMsI K BBITIOJIHEHUIO PAOOTHI.

6. B TeueHue oAHOTO 3aHATHUS JIOMYCKAETCS BBHIMOJIHEHHE HE 0oJyiee OAHOM JTabopaTOpHOMU
paboTHLI.

7. He pomyckaercsi coBmecTHasi pabota 2-x W OOJBIIEr0 YMCIa CTYJEHTOB 3a OJHOU
YCTaHOBKOHM, €CIIM 3TO HE MPEeIyCMOTPEHO METOJMYECKUMHU YyKa3aHUSMU K BBIIIOJIHEHUIO TaHHOU
paboTHI.

[TpaBuna BegeHus 1a00OPATOPHOTO KypHala CTyJAeHTA.

1. B xauecTBe XypHalla UCIIOJIb3yeTCsl TETpaJib OONBILIETO pa3Mepa.

2. Ha tuTynpHOM JHCTE KypHaJla JOJDKHBI OBITh yKa3aHbl (haMWIMS M WHHUIHAJIBI CTYICHTA,
HOMEp TPYIIITHI.

3. Odopmienue kaxaod pabOThl HAUMHAETCA C HOBOM cCTpaHulbl. CxemMbl U Trpaduku
BBITIOJTHSIOTCSL KapaH/JallloM, BCE 3alMCH JIENAIOTCS PYYKOH, ISl TrpadUKOB HCIOIB3YETCS TOJIBKO
MUJITUMETpOBas Oymara, rpaduku BKJICHBAIOTCS B BUAE CTPAHUIIBI B IA0OPATOPHBIN KypHAJL.

4. TTpu opopmiieHuu paboThl pEeKOMEHAYETCS BBIASIATh CTPAHUIIBI AJs pacdeTa. Ha pacyeTHBIX
CTpaHMIIAX JOJKHBI 005S3aTeNbHO MPHUCYTCTBOBATh paboune (opMysbl C MOJCTaHOBKOW pe3yibTaToB
NpSMBIX M3MEpeHUil U (PU3MYEeCKHX KOHCTAaHT B OJHOW cucTeMe enuHHuIl. Ha 3TuxX ke cTpaHuiax
MIPOU3BOIUTCS PacUeT MOTPEUTHOCTEM.

5. Odopmienne pabOTHI 3aBEpIIACTCS HAMMCAHUEM 3aKIIOYCHHUS. B 3aKitOueHUM TOJDKHBI
COZIEPIKATHCSI OTBETHI HA CIIECAYIOIHE BOTIPOCHI:

a) 4TO ¥ KaKM METOJIOM U3MEPSIIOCH,

0) pe3ynbTaThl C aOCOJMIOTHOM M OTHOCHTENBbHOH IOTPEIIHOCTSMH, TOBEPUTEIHHOMN
BEPOSTHOCTHIO;

B) aHAJINU3 PE3yJIbTATOB U MOTPEUTHOCTEM.

[Tpuem 3aueta o mabopaTOpHOM paboOTe 3aKIIFOYAETCS B IPOBEPKE:

a) pe3yJabTaToOB PabOTHI,

0) TOCTOBEPHOCTH PaCUYE€TOB U UX COOTBETCTBUS MPSIMBIM U3MEPEHUSIM

B) MPaBUILHOCTU OCTPOEHUS IpaKOB,

r) ohopmiieHust pabOTHI U 3aKITFOUCHUS.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

Meroaunueckue peKOMEHIAUU K IPOBEACHUIO JICKIIUMN.

1. IToaroroBka k nekuuu. Cpa3y mociie HOPOYTEHHS OUYEPENHON JIEKIMHM HAJ0 HA4YMHATh
MOArOTOBKY K cienyromeil. CocTaBuTh IJlaH (HE KOHCIEKT!) JIEKMH, B KOTOPOM YKa3aTbh, Kakue
BOMPOCHI M B KakKOil MOCIIEAOBAaTENbHOCTH OYAyT H3/aratbesi, Kakue ACMOHCTPAllMd U B KaKOM,
«mecTe» OynyT nokasansl. He ciienyer neperpysxath JIEKLIUIO AEMOHCTPALUAMHI — ONITUMAJIBHOE YHUCIIO
J€MOHCTpalUi, KaK MpaBuio, paBHO 3-5. JIeMOHCTpaLUu JOJKHBI OBITH 00s3aTElIbHO K MECTY M C
OOBSICHEHUEM CYTH JI€MOHCTpUpyemoro spieHus. Jlainee cieayer O3HAaKOMUTBCS € TEM, Kak
U3JIaraeTcs COOTBETCTBYIOLIMI BONPOC B HECKOJBKUX 3aCITY>KHBAIOLINX JIOBEPHUs yUE€OHBIX MOCOOMSIX,
MOCJIe Yero HACTYIAET CaMblii BaXKHBIN 3Tall MOJrOTOBKH — 00AyMbIBaHUE MaTepuana. HakanyHe mHs,
Korjga OyJeT YMTaThCs JEKIHs, HYy)KHO BHHMATEIBHO MPOYECTh BECh OTHOCSAIIMICA K TeME JIEKLIUU
MaTepual, cojaepKamumics B yuyeOHMKe. Ha nexmuio HyXHO HATH, OE3YKOPU3HEHHO Biajes
MaTepUaIoOM.

2. Xapakrep JieKuuu. JIeKuuu JomKHbI ObITh SMOLMOHAIBHO OKpalleHHbIMU Hy)XHO yBieKaTh
Cllyllareiaed CBOEH YBIEYEHHOCTbIO. BplpakaTb yAMBIEHHWE M BOCXMILEHUE IIOJYyYCHHBIMU
pesyabTaramu. OOpaliaTh BHMMaHHE Ha HX HPOCTOTY (€CliM HE HMEET MECTO HPOTHBHOE),
CUMMeETpHIO, KpacoTy. [Ipeanarars ciaymarensM MONBITaThCS NPEICTaBUTh, YTO UCIBITHIBAT TOT WIN
WHOM y4Y€HBIH, CIeTaBIINN OTKPBITHE. UNTas JIEKIUIO, HY>)KHO CTPEMUTHCSA OYAUTH MBICITB, PACCYXKIATh
BCIIyX, BOBJIEKasi B AITOT Tpouecc cTyneHToB. Korga ObiBaeT, BO3MOXKHO, IMpeiarath CTYACHTaM
co00pa3uTh, KAKUM MOXKET OBITh MCKOMBIA pe3ynbTaT. OrpoOMHOE 3HAYEHHE MMEET KyJIbTypa peuu.
CoBepllIeHHO HEIOMYCTUMBI CJI0OBA — Mapas3uThl, CII0Ba — COPHSAKHU: BOT, 3HAUMUT, TaK CKa3aTh U T. II
Henpuemnema cOuBunBasi, HECBA3HAS PEUb.

3. TexHuka yreHus. B Hadane JeKIUU HYXKHO JAaTh KpaTKOE BBEIEHUE, aHHOTAIUIO, 0030p JUIs
OpPHEHTUPOBKU. PacckazaTe 0 ueM OyneT pedb, 4TO M Kak OyleT BBIICHEHO WMJM MojyyeHo. MHaue
CTY/IEHTBI «3a JEPEBbSIMHM HE YBHJIAT Jieca». 3aKOHYMB H3JIOXKEHHE, KaKoro- JMOO BOIpoOca, JaTh
pestoMe, 0003peTh caenaHHoe. B xone JeKIuM HY)XHO YKasblBaTh, YTO M B KaKOM BHJIE CTYAEHTY
HY)KHO OyJIeT NOMHMUTb Hau3ycTh, U B OCOOCHHOCTH, YTO HE HAJ0 CTPEMMTHCS 3allOMHHUTH. HyxHO
IIpeloCTeperaTh CTYACHTOB OT «3yOpEeXKH», B YACTHOCTH JEMOHCTPATUBHO CIIUCHIBAaTh (WM JI€1aTh
BUJ, YTO CIKChIBaeTe) ¢ OyMakKM Ha JOCKY T€ (OpMyJbl WJIHM YUCIOBbIE 3HAUEHUS, KOTOpPBIE HE
ClIelyeT 3aloMUHaTh. YnTas JeKIUI0, HY’KHO BCe BpeMsl 3a00TUTCS, YTOOBI BAC TOHUMAJIH.

['oBOpUTH TPOMKO, BHSTHO, pa30OpuMBO, MUCATh KPYMHO, aKKypaTHO U 4eTko. ClnenuTh 3a
TEeMIOM uTeHHsl. TeMI AoKeH OBbITh 10CTaTOYHO YMEPEHHBIM JJISi TOr0, YTOOBI CTYEHTHI YCIIEBAIH
CIIEIUTh 34 XOAOM pacCyXJECHHH M 3allMChIBaThb OCHOBHOE, U BMECTE, C TEM JOCTATOYHO >KHUBBIM,
4TOOBI HE BOLIAPUIIACh CKYyKa.

4. CooTHolIeHUe JIEKINH ¢ yueOHUKOM. B jexnuu u yyeOHHMKe paccMaTpHUBAIOTCS OJHU U Te
K€ BOIPOCHL, HO B Pa3HBIX paKkypcax U pa3MYHBIMHU BBIPA3UTENbHBIMU CpelCTBaMU. B oTinume ot
yueOHUKa B JIEKLIIUU HCIOJB3YIOTCS KECThl, MUMHKA, Ooyblas cBOOOAA U BBIPA3UTENILHOCTh PEYH,
J€MOHCTpallMi. B M3BECTHOM cMbICIIE MOXHO CKa3aTh, YTO JIEKIMA M Y4EOHHMK He NyOIupyroT, a
JOTIOJIHSIIOT IpYT Jpyra.

MeTtonndeckue peKOMEHAANH K IPOBEIECHUS IPAKTUUECKUX 3aHATUI

OueHp BaXHO JOOUTBCSA TOro, 4YTOOBI C C€aMOro Hayaja CJIOXWIUCh NpPaBUIbHbIC
B3aMMOOTHOLIEHUsSI cO cTylaeHTamMu. Co CTOpOHBI IIpemnojaBaTels XapaKTep B3aWMOOTHOIIECHUN
oTpesieNIsieTCs CIIOBaMU: J100poskenareabHas TpeOoBaTelbHOCTh. CO CTOPOHBI CTYJEHTOB JKEIaTeNbHO,
9YTOOBl OHU OTHOCWJIUCH K HaM C JJOBEpUEM U MCKpEHHE, He IbITaliCh Hac oOMaHbIBaTh. [l 3TOTO
HY)KHO HUCKJIOYUTh M3 00MXO0/la BCE TO, YTO MOXXET TOJIKHYTh CTyAeHTa Ha obmaH. Hamo sicHo



MOHUMATh, YTO JAJIEKO HE KaKIbI CTYACHT B COCTOSIHUU PEIIUTh BCE MIECTh 33]a4, KOTOPbIE MbI EMY
naeMm Ha Henmenro. [loaTomy, He HaIO MOPHIIATH CTYACHTA 3a TO, YTO OH HE BBINOJHHI BCE 3a/IaHUS.
CrniokoliHO (UKcHpyiiTe HOMEpa HEBBINMOJHEHHBIX 33ad M HE NPOpabOTKYy TEOPHUH U HHUKAK He
MIPOSIBIISINTE CBOE HEYTOBOJILCTBUE. BOJbIIE TOTO, €CIM BUIHO, YTO CTYJCHT CTAapaeTcs, a Y HEro He
MOJTY4aeTCsl, OH PEIII, CKaxeM, 2-3 3aa4u U3 MIECTH, TOXBAIUTE, MTOI00IPUTE €ro.

Ecnu ecTh OCHOBaHHUSA CUUTaTh, UTO CTYACHT pabOTaeT HEIOCTaTOYHO, CKaxute emy: «Hamo
CTapaThCs peuiath OOJIbIIE 33/1a4, MHAYE BBl HE BOMIeTE B HOPMAJIbHYIO KOJICIO»

OcHoBHast M OYeHb TpyaHas 3anada — JOOOUTHCA TOr0, YTOOBI CTYACHT PETYISIPHO H
MHTEHCUBHO paloTan Hajx Teopueil u 3amadamMu. CTyIEHTHl JOKHBI OBITH MPHUYYEHBI K 3TOMY C
MEePBOrO JHS, YTOOBI ATO Ka3alloCh UM €CTECTBEHHBIM, caMo c000# paszymerommmcs. s pemeHus
ATOM 3aJla4¥ UMEETCS 1IeJlasi CUCTeMa ITPHEMOB.

OavH U3 TpPUEMOB — 3TO IpOIleaypa ompoca. ITO HE MPOCTO OMPOC, 3TO — IIEPEMOHHAN, B
KOTOPOM YYacTBYET BCs TpyIia. B 3ToM colib, B 3TOM NCUXOJIOTHYECKast TIOJIOCHOBa orpoca. To, 4To
BBI y3HaeTe, KTO UTO cliejall WM He Celal, B KAKOM COCTOSIHUM HaXOJAUTCS TPYIINA, - 3TO HE TJIaBHOE,
3TO — MNOOOYHBIN pe3ynbTaT MEPEMOHHH Ompoca. [J1aBHOE B TOM, YTO CTYAEHT OKa3bIBaeTCs
MOCTABJICHHBIM B TaKHE€ TCHXOJIOTUYECKHE OOCTOSTENBCTBA, YTO €My MPUXOAUTCS paboTarb. Mbl
HACTanBaeM Ha TOM, YTO JOJKEH OBITh LIEPEMOHHUAN OIPOCa, B KOTOPOM yYacCTBYIOT BCE CTYJICHTHI, BCE
C HMHTCPECOM CIIyHIar0T, KTO YTO CKa>XXCT. N Huxakmnx IIpru 5TOM 3ajad, HHUKAKHX BOIIPOCOB IJId
O6ILYMI)IBaHI/I$I HE OOJI’)KHO 6I)ITI). Ha MOCJICAYIOIIUX 3aHATUAX 00s13aTEeNBHO HOI/IHTepecyﬁTGCB, KaK
oOCTOUT JeJI0 C JoiramMu. Eciu CTYIEHT TOBOPHUT, YTO JIOJT JIMKBUIAMPOBAH, 3a4CPKUBACTCS
COOTBETCTBYIOIIAs IOMETKa B TETpaau. Eciau CTyAeHT 3asBisieT, 4TO JONT IOKa OCTaeTcs, Ha
CJIEYIOIIEM CEMUHAPE CHOBA CIPOCHUTE, KaK OOCTOMT JIeJ0 ¢ JOJTaMu, U TaK MOCTyMaiTe 10 TeX Mop,
MOKa J0JT He OyleT JIUKBUIUPOBAH.

OTIUYHBIM CpPEICTBOM CTHUMYJIHPOBAHUS PETYJISIPHON CaMOCTOSITENBHON paboOThl CTyAEHTa
SIBIIIETCS BBI30B CTYACHTOB K JTOCKE MO peduio. BrI3bIBask K JOCKe I peUIeHHs OJIHOM TPpOMO3AKON
3a/ladyl HECKOJIbKMX CTYACHTOB (K&KIbli M3 HHUX BBIMOJHAET OJMH KaKOW-TO STam peIlieHus),
MPENOIABATEII0 yIaeTCA Ha KaXKJIOM 3aHSATHUU Onpocuth y nocku 10 — 12 cryaentos. CiaenoBarenbHo,
HE3aBUCUMO OT TOIO, OBLI JIH CTYACHT Y IOCKH HA OOAHOM, JIBYX, TPCX U T. A. NPCABIAYIINUX 3aHATUAX, Y
Hero Bcerna cymecTByer paBHas 0,4 — 0,5 BEpOATHOCTH TOTO, YTO €My HPHJIETCS OTBEYATh Y JOCKH.
I/ITaK, Y BCEX CTYACHTOB OOJIKCH HUMCTHCA abCOJIFOTHO paBHBIﬁ IIaHC Ha KaXXIOM 3aHATHU OBITH
BBI3BaHHBIM K JI0cKe. 1 eTMHCTBEHHBIN cr1oco0 3TOro 100UThCs — kepeObeBKa.

CocraBnsisi TJIaH 3aHATHSA, HaMedaiiTe, Kakue 3aiayu Oyny pa30ouparh ( 3Ta YacTh IJIaHa
YTOYHSIETCS Ha 3aHATUU C YYETOM pe3ylbTaTOB OMpOca — 3aJadyd, ¢ KOTOPHIMH HE CIIpaBWIaCh
3aMeTHasi 4acTh CTYACHTOB, 00s3aTelbHO pa30HparoTCs Ha JOCKE) U KaKUe BOMPOCHI MO TEOpUHU
3a]1aBaTh.

WHorna npuHOAI «04epeqHOMY CTYAEHTY — OYEPEIHOM BOIPOC» MPUXOINUTHCS HapylIaTh. ITO
OBbIBaeT, €CIIH:

a) CTYJIEHT, Ha KOTOPOTO BBIMAJ XPeOW HATH K JOCKE, HE CHpaBWJICS JOMa C 3ajadei,
CTOAIIEH B OYEpPETHOM MYHKTE IUIaHa. B 3TOM ciyyae CTYACHT paccKa3bIBaeT pellieHHe TMEepBOM W3
MPEeyCMOTPEHHBIX TUIAHOM TOCIEAYIOUINX 3a7ad, KOTOPYI0 OH, TIO0 €ro 3asBICHHIO, PEIIMI J0oMa.
Ecnu e Takux 3amad HET, CTYIAEHTY MpeiaracTcsl O4epeHON TEOPETHUUYECKUN BOMPOC U3 CIIHCKA.
3amaun W3 MPOMYIIEHHBIX TaKUM 00pa3oM MYHKTOB TUIaHA PEIIA0T MOCIEAYIONIUE CTYACHTHI, Ha
KOTOPBIX BBIMAAET KpeOuii;

0) B ouepelHOM NYHKTE IUIaHAa 3HAYUTHCA TEOPETHUYECKHUU BOIPOC, @ CTYAEHT IpH OMpoce
3asBAJI O HETOTOBHOCTH MO TE€OpHH. Takomy CTyAE€HTYy Ipeuiaraercs TEOPETHYECKHMI BOIPOC Ha
HpeHBIHYHIHﬁ Marcpuall. ITonesno u JJIs1 HETO, U JIs1 OCTAJIbHBIX, noo «MIOBTOPEHUC — MATbh YUCHU).



[TpakTnyecku »xepeObeBKa OCYLIECTBISAETCS ClEqyoUMM o0Opa3oM. B Memouke umerorcs
00YOHKH OT JIOTO (WM JIt0OBIe (DUIIKHM) C HOMEPAaMH IO YHCIy CTYJCHTOB B rpymme. [lepBbiii 6040HOK
BBIHUMAET M3 MEMIOYKa KTO-IMOO0 U3 cTyaeHTOB. K J0CKe BBIXOJUT TOT, KTO CTOUT B CIIUCKE MOJ
BBITAILIEHHBIM HOMEPOM. B nanbHelinem, npexse 4eM cecTb Ha MECTO MOCJIE OTBETA y JOCKH, CTYACHT
BBIHUMAET CJEeNYIOIUi O0040HOK W T.1. Takum 00pa3oM, OJHH CTYIEHTHI «BBI3BIBAIOT» K JIOCKE
IOpYTHUX.

BbI3BaHHBIN K JOCKE paccKa3bIBacT O PELICHUM 3a/1a4y IIPU y4acTHH, IPU AKTUBHOM BHUMAHUU
BCEX OCTAJIBHBIX CTYACHTOB. Bce Bpems Hago NOANEPKUBATh UX B TAKOM COCTOSIHMM. C 3TOHM LIEIBIO
BpeMs OT BpEMEHHU MOXHO cKka3aTh: «Cron! OToiinute B CTOpOHY!» U 3aTeM, 00pallasch K ayAUTOPUU:
«Hy, kak? IlpaBuibHO OH 3TO caenan?» win «Baiie oTHOIIEHNE K HATMCAHHOMY (WJIM CKa3aHHOMY)?»
3areM, U 10 MPOXOAY MEXY CTOJIAMU U YKa3blBas 110 OYEPEIU Ha CTYACHTOB, CIIPAIIUBaTh: «BHI...,
BbI?». OHu otBeuaroT: «Cornacen», «He cornmacen» wiu «He 3nato». B mocnennem ciywyae Hazo
ropoputhb: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce nymaror. 3aTeM MOXKHO
00paTUTbCS K KOMY—JIHOO U3 «HECOIJIacHBIX» M crpocuTh: «llouemy BBl He cornacHel?». Cnemyer
otBeT: «Iloromy-TO M moTomy-TO... Tam-TOo ommOKa...» U T.J. Tak MOXXKHO MPOXOAUTH IO psjam,
OIpallIBasi CTYIEHTOB HECKOJIBKO pa3 3a CEMHHAp. DTO JieiaeTcsi ObICTPO U MOOMIIU3YIOLIE IEHCTBYET
Ha ayJuTopuIo. Bece BpeMs CTyeHThl BOBJIEKAIOTCS B COBMECTHYIO paboty. Takum oO6pazom, CTyAE€HT
BCEr/la JI0JDKEH OBbIThb TOTOB K TOMY, YTO CHPOCST €r0 MHEHHME O TOM, YTO YTBEPXKAAET WJIM MUILET
CTY/ICHT, BBI3BaHHBIA K Jocke. Hamo moOmBaThCs TOro, YTOOBI KaKIbI CTYACHT B TE€YEHUE BCETO
CeMHHapa aKTUBHO AyMall, HE OTCYTCTBOBAJl MBICIEHHO, CJIEIWJ 3a TEM, YTO JI€JaeT WU T'OBOPUT
OTBEYAIOIINHI Y IOCKHU.

ITopsinok mpoBencHUs cEMUHapa

1. Ompoc CTyA€HTOB O pELIEHHH 3aJad, TOTOBHOCTU II0 TEOPUM U MPUCYTCTBUU Ha
IpeIIecTBYIOLIeH JeKuu. B Xo/e orpoca Hy’)KHO BBISICHUTB, KaK OOCTOMT JI€JI0 C I0JITAMHU.

2. Koncynpramus. [IpenonaBarens uHTEpecyeTcs: «Y KOrO €CTh BOIPOCHI 10 TEOPUM U
3aauyam?» Bonpockl 1OKHBI ObITh KOHKPETHBIMHM U OTHOCALIMMHUCS K MaTeprany AaHHOM Hexenu. He
JIOITYCKaTh, YTOOBI IOCPEICTBOM BOIIPOCOB CTYAECHTHI «TSHYIIN BPEMSI».

3. BBI30B K J0CKe 10 Xpeduto, pa30op 3a/1ad U BOMPOCOB HA COOOPA3UTENHHOCTD P yYaCTUU
U aKTHUBHOM BHHMMaHUHU BCEX CTYAEHTOB (cM. paszzen 3). IIpu oObsicHeHMH Ha JOcKe pelieHus 3ajad
CTYJEHTAM pa3pellaeTcsl MoJb30BaThCsl UX JOMAIIHEH TeTpajpio. [ SKOHOMHM BPEMEHH YCIOBHE
3aJ1a4M 3a4UTHIBACT CaM IPENOAaBATEb.

KpoMme BbI30Ba K JOCKE MO KpeOuto (KOTOpPBIM AOIKEH OBITh MPEoOJIafaloNM), CIenyeT
BpeMs OT BPEMEHHU BBI3BIBaTh K JIOCKE TE€X CTYJEHTOB, KOTOpbIE MO BOJE Cllyyas JaBHO HE ObLIN y
nocku. Ecnu mpeactaBuThCcst K TOMY IMOBOJ, MOKHO HpHUIJIalIaTh Ha pa3bop Kakoil-mubo 3amaum
HKEJAOIUX.

[Tocne Toro kak MOKa3aHO Ha JIOCKE pEIlIeHHE 3a/layd, HYXKHO TMOWHTEPEecOBaThCs: «A KTO
caenan naade?». Bee mpenaraempie BapruaHThI PEIIEHUsS TODKHBI OBITh pa300paHbl, CONTOCTABICHBI U
olleHeHbI. Paccka3 o IpyroM BapuaHTe pelIeHHs 3aCUUTBHIBAETCS CTY/IEHTY KaK BBI30B K JIOCKE, U €CIIU
BITOCJI/ICTBUH Ha 3TOTO CTYJEHTA MajaeT KpeOuil, OH 0CBOOOXKIAeTCs OT BBIXOJa K JOCKE Ha JTAHHOM
3aHSATHH.

3amaun pa3OuparoTcss Ha JIOCKE HE Bcerjza A0 KoHIa. VHorpa mocie Toro, Kak HameyeH
NPUHIUI peleHus, s roBopro: «Temepp BCE SICHO, He OyaeM TepATh BpPEMEHM Ha MPOCTYIO
apudmeTuky mwiu anredpy u T.1. JloBeaure 3agavy 10 KOHIIA CAMOCTOSATEIHHOY.

4. ITosle3HO MPAaKTUKOBATH BPEMsI OT BPEMEHN MUHU KOHTPOJIBHBIEC: MUHYT 3a 15 10 OKOHUYaHus
CeMHHapa CTYJEHTaM I[peajaraeTcsi pelIuTh HECIOXKHYIO 3ajady (CTyAE€HTaM, CHIALIUM PSIOM,
HYKHO J1aBaTh HEOJJMHAKOBBIE 33/1a4H).



5. B KoHIIe 3aHATHUS (UM TIOCJIEe OMPOCa) CTYAEHTHI 3aMKUChIBAIOT HOMEpPA 3aJa4, KOTOPbIE OHU
JOJDKHBL PEIIUTh K CIenyloleMy pasy. 3aJaHue [0 TEOpUH HE JaeTcs, — pa3 HaBcerjaa
YCTAQHABJIMBAETCS, YTO CTYAEHTHI OOS3aHBI MOATOTOBHTH K OYEPEAHOMY 3aHSATHIO TEOPETUUECKHUNA
MaTepHal, MpelycMOTPEHHBIN KaJleHIaPHbBIM IUTAHOM Ha IaHHYIO HEJIeI0.

MeTtoanueckie peKOMEHIaluH K POBECHHS J1a00PaTOPHBIX 3aHATUN

[lenbto 3aHATHIl SBIISETCA 3aKpEIUICHHE U YIIIyOJIeHHE TEOPETUYECKUX 3HAHUU CTYIEHTOB,
MOJIYYEHHBIX IPU U3YYEHUH TEOPETUUECKOr0 Kypca; MPH 3TOM OyIyT pEIICHbI CIEAYIONUE 3a1a4u:

- TOpUBUTH CTYACHTaM HauyajbHble HAaBBIKM 1O OpraHM3allUd M  MPOBEICHUIO
AKCIIEPUMEHTAIBLHBIX UCCIEA0BAHUML;

- O3HAKOMHUTH CTYJCHTOB C YCTPOMCTBOM W TNPHUHIMIIOM JEHCTBUS OCHOBHBIX (DU3UUYECKUX
npubopoB;

- 3aKpenuTh 3HAHUS B OOJACTH aHajuM3a M OOPabdOTKU IMOJNYYEHHBIX SKCIEPUMEHTAIBHBIX
pe3yJIbTaTOB.

YtoObl OBITh aTTECTOBAHHBIM IO (PU3UUECKOMY MPAKTUKYMY CTYJIEHT JOJIKEH BHITIOJHUTH BCE
nabopatopHbie paboThI, IPEAYCMOTPEHHBIE YYEOHBIM TJIAHOM TEKYIIIETO CeMecTpa.

Ha mepBom 3aHsATHM MpemnojaBaTellb 3HAKOMUT CTYACHTOB C 3aJladaMH IMPaKTUKyMa U €ro
COJIEp>)KaHUEM; C MOPSIIKOM MOATOTOBKH, BHITIOJHEHUS U 3aLUTHI JTa0OpaTOPHBIX padoT; ¢ rpadukoM
BBITIOJTHEHUS Pa0bOT, C TpaBWJIaMU TEXHHUKH Oe3omacHocTH mpu pabore B aboparopuu; ¢
TpeOOBAaHUSAMH, MPEIBSIBIIEMBIMU K CTYJCHTaM IIPU BBIMOJIHEHNH (pr3nyeckoro nmpaktukyma. Ha Bcex
MOCTEIYIONUX 3aHATHSX TIPEroAaBaTeNib MPOBOAWT B Hayaje 3aHATHS JOMYCK CTYICHTOB K
BBIIOJIHEHUIO JTa0OpaTOpPHBIX paboOT, TpU JIOMYCKE IMPErojaBaTelib IMPOBEPSET HAIMYHE B
CTYICHUYECKOM  J1TabopaTOpHOM  JKypHaje odopMmieHHs TeKkymed mgabopatopHoit  paboThl,
MOATOTOBJICHHOCTh K 3alllUTe MpebIayliell paboThl,a TakKe HACKOJIbKO CTYACHT MOHUMAET CYTh
BBITIOJTHSAEMOM pabOThI U HcceayeMble 3akoHOMepHOoCcTH. [locne mpoBeaeHust N3MEpeHuii CTyIeHTaMu
IpernojiaBaTeslb BU3UPYET B CTYAEHYECKOM J1abOpaTOpPHOM JKypHalle KOPPEKTHOCTb pe3yJbTaTOB
OpsMBbIX H3MEpeHuil. 3aluTa 3aKioyaeTcs B MPOBEPKE pe3yiabTaTOB paboThl, JTOCTOBEPHOCTH
pacueToB, MPaBWJIBHOCTH IOCTPOEHUS TIpadukoB, opopMieHHs pabOThl M 3aKiro4eHus. Taxxke
MIPE/IIOIarafoTCs MPaBHIbHBIE W TIOJHBIE OTBETHI CTYJCHTAa Ha KOHTPOJBHBIE BOMPOCHI MO TaHHON
pabote. BeimonHenHast paboThl oneHuBaeTcst oT 60 1o 100 6amioB, B 3aBUCUMOCTU OT NMPAaBUILHOCTH
pacyeToB MOTYYaeMbIX BEIMYHH U X TOTPEIIHOCTEH, IIOJIHOTHI MPOBEJICHHOTO aHAIN3a U TIOHUMAaHUS
(U3NYECKUX MPOLIECCOB..

He moaroroBiieHHBIE CTYIEHTHl M HE BBINOJHUBIIME JaHHbIE TPEOOBAHUS K BBINOJHEHHIO
paloThI HE TOIYCKAOTCS.

[Tponymennas nabopaTopHas paboTa JOJDKHA OBITH BBINOJIHEHA CTYACHTOM Ha PE3epBHOM
3aHSATHH B KOHIIE CEMECTpa WIIM Ha 3a4€THON HeJele.
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