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AHHOTaUs

Hucuumnuna «OnTuka Jia3epoB» BXOIUT B 00pa30BaTENbHYIO HPOrpaMMy BbBICIIETO
oOpa3oBaHWs TIO0 HaIpaBJICHUI0O MOATOTOBKHW/ crnemumanbHocTH 12.03.02  «OnroTexHHUKa»
HanpaBleHHOCTH «OMNTUKO-3JIEKTPOHHBIE MPUOOPHI U CUCTeMbI». JIUCIMILIUHA pean3yeTcs
Kapeapoit «Ne3».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

I1IK-3 «Crnoco0HOCTh K aHalu3y, pacyery, NMPOEKTUPOBAHUIO M KOHCTPYWPOBAHHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHHEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXECMOTCXHUYCCKOM M JJICMCHTHOM YPOBHAX, B TOM 4YHCIC C HCIOJIb30BAHUCM CHUCTEM
ABTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHUSI

Co;[epn(aHHe JAUCHUIINIMHBI OXBATbIBACT KPYI' BOIPOCOB, CBA3AHHBIX C I[IPUHIUMIIAMUA
Ja3epHON TeHepalky, ¢ XapaKTePUCTUKAMHU JIA3€PHOT0 U3TYUYCHHUSI.

[IpenoaBanre MUCHMIUIMHBI MPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3alHU
yueOHOro  mpolecca:  JIeKIUH, JaboparopHble  pabOThl,  NPAKTHUYECKHE  3aHSATHUA,
caMmocCTosTeNbHas paboTa CTyJeHTa, KOHCYIbTALINH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISeT 6 3a4eTHBIX enuHul, 216
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
NOJy4eHHUE CTYJCHTaMH HEOOXOAMMBIX 3HAHWH W HABBIKOB B OOJACTH TEXHUKU WU ONTHKH
Ja3epoB,;

-TIPEJICTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U TPOJEMOHCTPUPOBATh HABBIKM B
UCIIOJIb30BaHUM, CO3/IaHUH, PacyeTax Ja3epHbIX CUCTEM;

-CO37IaHNe TOJACP)KUBAIOLICH 00pa30BaTeIbHOM CpeIpl MPErojaBaHUs il  OCBOCHUS
TEXHUYECKUX JTUCIMILIMH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIEr0 00Opa3oBaHus (Jajee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCHUILIMHBI O0YyYaroLuiics NOJKEH 00JajaTh ClIeayOUMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynmna) | Kox u naumenoBanue | Kox v HauMeHOBaHHME MHIUKATOPA JOCTHKCHHS
KOMIIETCHIIUHU KOMIETECHIINU KOMIIETEHLINN

I1K-3 CriocobHOCTB K
aHaJu3y, pacuery,
MPOEKTUPOBAHUIO U
KOHCTPYHUPOBAHHIO B
COOTBCTCTBUHU C
TEXHUYECKUM
3aJaHUECM THUIIOBBIX
[TpodeccuonanpHbie | cHCTEM, MPUOOPOB,
KOMIICTCHIINU OIITOTCXHUKHU HA
CXEMOTEXHUYECKOM U
DJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C

ITK-3.J1.1 pa3pabatsiBaeT (pyHKIIHMOHAIBHBIE U
CTPYKTYpPHBIE CXEMBI ONITOTEXHUKHU, ONPEAEIAET
¢bu3nyeckue NpUHIMIbI J€HCTBUS YCTPOICTB B
COOTBETCTBUM C TEXHUUECKUMHU TPEOOBAHUSIMHU C
UCIIO0JIb30BAaHUEM TEOPETUYECKUX METO/I0B U
IPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYUPOBAHUS

[1K-3.J1.2 paccuuThIBaeT, BU3yalIu3upyeT U
MOJIENIUPYET AeHCTBUE ONTHUECKUX JIEMEHTOB
U CUCTEM C HCIIOJIb30BaHUEM
CIEIMATN3UPOBAHHOIO IPOIPAMMHOTO
oOecniedeHus, o0padaThIBaeT U aHAIU3UPYET

HCITOJIb30BAHUEM
cHCTEM pe3ysbTaThl pacyera ¢ UCIOIb30BAHUEM
CTENUATM3UPOBAHHOTO IPOTPAMMHOTO
aBTOMaTI/ISI/II)OBaHHOFO
o0ecreueHus
MPOCKTHUPOBAHUS

2. Mecro nucuumaussl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:
¢duznka

MIpUKJIaJHas ONTUKA
MaTEMaTUUYECKUU aHaJIN3
ONTUYECKUE U3MEPEHHUS

3HaHUA, MOJYYECHHbIE NPH HM3YyYEHWH MaTepuala JaHHOM JHMCLHMIUIMHBI, MUMEKT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— ONTOAJIEKTPOHHBIE TPUOOPHI U CUCTEMBI

3. OO0BEM H TPYTOEMKOCTh JUCIIUILTAHBI




JlanHbpie 00 obmemM o0beMe AMCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nog
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 6/ 216 6/ 216
3E/ (4ac)
AyoumopHnule 3anamus, BCETO 4ac. 40 40
B TOM YHCIIE:
nexiuu (JI), (dac) 20 20
npaktuueckue/cemunapckue 3anarus (113),
10 10
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) 140 140
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenenceHue TPYJOSMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pa3zpnensl, Tembl Jlexuuu I13 (C3) JIP KII CPC
JTCITATUTAHBI (gac) (gac) (gac) ( (gac)
Cemectp 8

Paszen 1. 5 2 3 35

Pasnen 2. 5 3 3 35

Paszen 3. 6 3 4 35

Paszen 4. 4 2 - 35

Hroro B cemectpe: 20 10 10 140
Hroro: 20 10 10 0 140

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena Haspanue u cogepxanue pa3/iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 [IpuHIMIIBI JTa3€pHON T€HEPALIMHT

IIpenmer u conepkaHue IUCUUIUIMHBL. VHOyIMpOBaHHBIE U CIIOHTAHHBIE
nepexoibl. Koapduuuentsr Ditnmreitna. KorepeHTHOCTh MHIYIUPOBAHHOTO
n3nydeHus. EcTecTBEHHOE BpeMsl JKU3HM, IIMpPUHA CIEKTpa CIIOHTAaHHOI'O




usny4yenus. Jlopenuesckas Gpopma TUHUH.

BeposiTHOCTh MHAYLIMPOBAHHBIX TEepexoaoB. OQHOPOAHOE U HEOJHOPOIHOE
ymupenus. l'ayccoBa ¢opma JIMHMM TIpU  JOMJIEPOBCKOM  YIIMPEHUHU.
VcnoBusi ycuiieHHs W TEHEpaluu DJJIEKTPOMAarHUTHBIX BOJIH B CpeJe.
[Tormomenue u ycunenue. MuBepcHas cpena. Cedenue nornomieHus. IPhext
HachlleHus. VIMIyIbCHBIN PEKUM, SHEPTUsI HACBIIICHUS

2 XapaKTEpUCTUKH Ja3€PHOTO U3ITyYCHUS

HeycroituuBbie pe3zoHaropel. KoadduuueHnt yBenuueHus, MOTEpH Ha
n3nydyeHne. CHUMMETPUYHBIM pe30oHaTop. TeneCKOMMYECKHil pe30HaTop.
OxBuBajeHTHOEe uynciao Ppenens. Cenekuus MpoaOJIbHBIX MoJA. YacToTHas u
IIPOCTPAHCTBEHHAs CEJICKIMSI TOHKMMHU IIOIVIOTUTENAMU. JlHCrepcHOHHbBIE
pe3oHaTopsl. Pactipenenennast oOpaTHas CBs3b.

3 Turbl J1a3€poOB U UX CBOMCTBA

Tunsl nazepoB U ux cBoicTBa. ['a30BbIe na3zepbl. I 'enii-HEOHOBBIN Ja3ep.
OcHoBHBIE METO/BI BO30OYKIEHUS. DIEKTPUYECKUM pa3psll, ra3oJnHaMHUKa,
XMUMUYecKoe BO30yxKaeHue, poToaucconuanus, onTuieckas Hakayka. Cxema
ypoBHeit. [lapamerpsl paspsga, mnapaMmeTpsl TeIHii-HEOHOBOIO Jiasepa.
WNonnsie nazepsl. Jlazepsl Ha mapax MeTayuioB. AproHoBbIU Jiazep. I 'enuii-
KaaMmueBslil azep. Cxembl ypoBHel. [lapamerpsl nazepos. CO2-na3zepsl.
Monexynsapubeie nazepbl. TpeGoBanus K paboueMy BELIECTBY MOIIHBIX
razoBbix JazepoB ¢ BbeicOkuM KIIJI. KonebGatenbHble CHEKTPHI MOJEKYIL.
HopMmanpHble KONeOaHWS MHOTOATOMHBIX MoJiekyin. Monekyna CO2.
Mexanuszm unBepcuu. Jlazepsl ¢ mpooiapHOM Hakaukon. OTHasHHBIE JTa3ephl.
Cnexrtpanbhbie cBoiictBa CO2-nazepoB. I[lepecTpoiika 4acCTOTHI HU3ITYy4CHUSI.
WNmnynbscHbi pa3psia. ['a3oquHamudeckue ga3epbl. JKCUMEpHbIE JIa3ephl.
TBeproTenpHble Ja3epbl. BHYTpUKpHUCTAIUIMYECKOE TOJIE. YPOBHH SHEPTUH
HMOHA XpoMma B KopyHjie. PyOrMHOBBIN nazep. YpOBHU 3HEPTUM HOHA HEOAMMA.
Heonumossrii nazep. Jlazeproe crexino. OnTudeckas 0JJHOPOIHOCTD, JIydeBas
CTOMKOCT.

4 TeHnneHMy pa3BUTHA JIA3EPHON TEXHUKHU

Metoabl HENMHEHHOM ONTUKH, T€HEpAlMs TAapMOHHMK, PA3HOCTHBIX 4YacCTOT,
BKP-nazeprl. Jlazepubsie cuctemsl mis MK-, Bugumoro, nanekoro Y@ u
PEHTI€HOBCKOTO AUAna3oHOB CHEeKTpa. ['aMma-nazepsl.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHHA U X TPYJOEMKOCTb TPUBECHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUS U UX TPYAOCMKOCTb

No
Ne 5 DOpMBI PAKTHYECKUX | Tpy0eMKOCTb, pazena
/n Tembl IpaKTHUECKUX 3aHATHI ARSI (1ac) S
JIHBI
Cemectp 8
1 XapaKTepUCTUKH JIa3ePHOTO Pemrenue 3amau 3 2
W3ITydeHUS
2 KonctpyrpoBanue onTuyeckux Pewrenue 3anau 3 3
AJIEMEHTOB JIa3ePHBIX CHCTEM
3 AHaIu3 U CUHTE3 ONTHYECKUX Pemenue 3amau 4 3




IIOKPBITUM IS J1a3€pOB

Bcero: 10
4.4. JlabopatopHble 3aHATUS
Tembl 1ab0OpaTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IPUBEICHBI B TabnuIe 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne Tpymoe Ne
HanmenoBanue nabopaTopHbIX paboT paznena
I MKOCTB, (4ac) et S—
Cemectp 8
W3zrorosnenne nHTephEpEeHIIMOHHBIX MOKPHITHH 3 1
HccnenoBanue ONTHYECKUX KOHCTAHT JAUIICKTPHUECKUX 3 1
TUIEHOK
HccnenoBanue CrieKTpaibHBIX XapaKTEPHCTHK 2 2
TMBJICKTPUYECKUX 3epKall
CnexTpaibHbIe XapaKTEPUCTUKN HHTEP(EPEHIIMOHHBIX 2 2
CBETO(MIBTPOB
Bcero: | 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE mpeaAyCMOTPCHO

4.6. CamocrosrenbHas padoTa 00y4aronmxcs

Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
yac qac
1 2 3

M3y4eHne TeOpeTHUECKOro MaTepuana

70 70
quciumingel (TO)
IToaroroBka K mMpoMeXyTOYHOU

70 70
atrectauuu (I1A)

Bceero: | 140 140

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.

Tabmuua 8— [lepeueHpb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX MU3AaHUMN




[udp

bubnuorpaduyeckas ceeiika / URL ampec

KommgectBo
AK3EMILISIPOB B
OMOINOTEKE
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

[621.373.826B 18]

Kormukos E.H, Bapdomnomees I'.A. Ontuka nazepos. CIIO.:
'V AIL 2007.

®O(5), TC(28)

[681.785.6(075)I1
79]

Kornukos E.H, Bapdonomees I'.A., H.I1.JIaBpoBckasi,
A.H.Tponun, E.B.Xonunesa. [IpoexktupoBanue,
U3TOTOBJICHHE U UCCIIEIOBaHHE UHTEPPEPEHIINOHHBIX
nokpsiTuil. CI16.: 'VAIL 2010.

®O(5), [C(15)

[621.373.826(075)3- | 3Bento O. I[Ipunnums sazepos. CII6., Jlans, 2008 dO(2), KIH3(2),
43] 'C(6), 'CU3(2)
[53(075)] CagenbeB U.B. Kypc oomieit pusuku: YueoHoe mocodue B 3 | ®O(4), ['C(94),
T. 2015. T.2. DnexkTpuuecTBO U MarHeTU3M. BosHBL. I'cys(1)
Ornruka.
[53(075) C12 CagenneB U.B. Kypc ¢pusuku: Yuebnoe moco6ue B 3.1. T.2. | ®O(2), I'C(98)
OnekrpudectBo. Konebanus u BosHbL. BoHOBas onTHKA.
2014
[53(075) T76] Tpodbumona T.U. Kypc dusuku. 2017, dO(3), I'C(27
[531 B83] Uponos N.E. ®dusuka makpocucrem. OcHoBHble 3akoHbl. | PO(3), ['C(138),
2015. I'C43(1), I11'(30),
[53(075) T76] Tpodumona T.U. Kypc ¢puzuku. 2003 I'C(35)

Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETU

7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO-TGJICKOMMYHI/IKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBezieH B Tabnmue 9.

MH(OpPMaLOHHO-
HEOOXOJUMBIX JJISI OCBOCHMS JUCLUILIUHBI

Tabmuma 9 [TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec Haumenosanue
(http://lib.aanet.ru/) bubmorexa ['VAIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t

HanmenoBanue

He npenycmotpeno

8.2. Ilepeuenn

MH(POPMALOHHO-CITPABOYHBIX

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUILITUHE

CUCTCM,UCITIOJIB3YCMbIX

npu



http://lib.aanet.ru/

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM
Ne i/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Homep aynuropun
Ne /it HanmeHnoBaHMEe COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYECKOM Oa3bl (pm
HEOOXOJMMOCTH )
1 JlexumonHast aynuropus
2 CriermanmusupoBaHHas gadoparopus «ONTHKa 32-06, 31-04a
3 CrneunanusupoBanHnas naboparopusi «KBantobas dusnka» 32-03, 32-05

10. Onenounble cpeacTBa AJs NPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH
Buj npoMexxyTo4Hoil arTectanun IlepedyeHb OLIEHOUHBIX CPEJICTB
DK3aMeH Crucok BONPOCOB K SK3aMEHY.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

OrnieHKa KOMITETEHLIMU
S-0ayuTbHas MIKasia

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHINI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOW IJUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOSHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMATH3UPOBAHHBIX TOHITHUH.

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHITHH.

«OTIIMYHO»
GaduTCHO»

(XOPOLIO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [lepeuens BonpocoB (3a1a4) AJsl IK3aMeHa

1 WupyuupoBanHele W clOHTaHHble nepexoabl. Koadduuumentsr  DiHIITEHHA.
KorepeHTHOCTh MUHAYIMPOBAHHOTO M3JIY4YEHHUS.

2 EcrectBeHHOe BpeMs  KHU3HM, IIUPUHA CIHEKTPa CHOHTAHHOTO  W3JIyYEHHS.
Jlopenuenckasi popma JIMHUU.

3 BeposTHOCTh MHAYLIMPOBAaHHBIX IEpexo10B. OTHOPOIHOE U HEOJIHOPOAHOE YUIMPEHUSI.
I"ayccoBa (opma JIMHUY NIPH JIOMIIIEPOBCKOM YHIMPEHHH.

4 VYcnoBus ycunaeHUs M eHepaluy 3JIeKTPOMarHUTHBIX BOJIH B cpeze. Ilornomenue u
ycusieHue. MiuBepcHas cpena.

5 Ceuenue mnornouieHusa. O¢deKT HachleHua. VMIynbCHBI pexuM, SHEprus
HACBILEHUS.

6 OTKpBITBIE PE3OHATOPHI. OTKpBITBIII  pe30oHaTOp, €ro JOOPOTHOCTb. Y CJIOBUS
caMOBO30YKJeHHs. Y CIIOBUS PE30HAHCA.

7 Yacrora reHepanuu. MakcumaibHask BBIXOAHAs MOIMHOCTb. Yucno Openens.

8 Monsl. Bpems sxnu3Hu naccuBHOTO pe3oHaTopa. JnuppakioHHbIe TOTEPH.

9 YcToiuMBbIE pE30HATOPBI. Y CIIOBHE YCTOMYMBOCTH. THITBI YCTOMYMBBIX PE30HATOPOB.

10 Kondoxkanbusiii pezonarop. Pacnpenenenue nons. 'ayccoBsl myuku. Pasmep nsTHa.
PacxoauMocTh U3iydeHusl.

11 Panuyc xpuBu3HbI BoHOBOTO (ppoHTa. IIpeoOpazoBaHue rayccoBbIX MYyYKOB JMH30M.
CornacoBaHue MoJ1 pe30HaTopoB. POKYCHPOBAaHUE TaYCCOBBIX MMYYKOB.

12 HeycroituuBble pe3oHatopsl. KoadduimeHT yBenudeHus, MOTEpU Ha M3IIyYCHHE.
CuMMeTpuuHBIi pe3oHatop. Teneckonudeckuili pe3oHaTop.

13 OkBuBaneHTHoe unciao Ppenens. Cenekuus NpoAOIabHBIX MoJ. YactoTHas u
IIPOCTPAHCTBEHHAs CEJIEKIIHNSI TOHKUMU NOTJIOTUTEISIMHU.

14 Jucnepcuonnsie pe3oHaTophl. Pactipenenennas oopaTHas CBs3b.

15 Tunel 1a3epoB U UX cBolcTBa. ['a30Bble asepsl. I enii-HEOHOBBII J1a3ep.

16 OcHOBHbIE ~ METOABl  BO30OYXKIEHMs. DJIEKTPUUYECKHM  paspsa, Tra30JWHaAMUKa,
XUMHUYECKOe BO30YK/IeHHe, GOTOANCCOIMAIIMS], ONTHYECKas HaKayKa.

17 Cxema ypoBHel. [lapameTpsl pa3psa, mapaMeTpsl reIuii-HEOHOBOTI'O JIa3epa.

18 HNonHbIe na3zepsl. Haseipm Ha Iapax MeTaJuIoB. AProHOBBIN Jazep. | 'enuii-kaaMHUeBbId
nazep. CxeMbl ypoBHEH.

19 [TapameTpsl 1a3€pOB. cor-71a3€PHI.

20 Monekynsipubie Jnazepbl. TpeOoBaHus K paOodyeMy BELIECTBY MOIIHBIX Ta30BbIX




nazepoB ¢ Bbicoskum KIT/]

21 Konebarenbubie crektpel Moisekyin. HopwmanbHble KojebaHHsI MHOTOATOMHBIX
MoJiekys. Monekyna CO».

22 Mexanu3m uaBepcuu. Jlazepsl ¢ npononbHON Hakaukol. OTHasiHHbIE J1a3€phl.

23 Crnexrpanbnble cBoiicTBa COz-nazepoB. [lepecTpoiika 4acTOThI U31y4EHUs

24 NmnynbcHbIil paspsa. ['azonnHamMudeckue na3zepbl. JKCUMEPHBIE JIa3ephl.

o5 TBepaorenbHble J1azepbl. BHYTPUKpPUCTA/UIMYECKOE IIOJIE. YPOBHHM DHEPIMM HOHA
XpOMa B KOPYHJE.

26 PyOunoBslii nazep.

27 VYpoBHU 3HEprun noHa Heoguma. HeonumoBssiit naszep.

28 JlazepHoe crekno. Ontryeckas OqHOPOAHOCTb, JTy4€Basi CTOUKOCTb

29 TenneHuuu pa3BUTHS JJa3€PHON TEXHUKH.

30 Meroasl HEJIMHEWHOW OITHKM, I'e€Hepalus TapMOHHMK, pPa3sHOCTHbIX 4acTtor, BKP-
J1a3ephl.

31 Jlazepnsbie cuctemsl s UK-, Bugumoro, ganekoro,Y® v peHTT€eHOBCKOIO IMAra30HOB
cnekrpa. I'amma-nasepsl.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m ITepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOESKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

No /i [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypcOBOl pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel s mpoBelneHuss TPOMEXYTOYHOM aTTECTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsi TECTOB

Ne n/mt ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIME  HPOLENyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIUX MOPAJOK U MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUILIMHBI
[{enbro AVCHMILTUHBL SBIISETCS TMOJYYCHHE CTYICHTaMU HEOOXOIUMBIX 3HAHUN, YMEHHUN U
HaBBIKOB B OOJIaCTH aHaJIM3a MEXaHW3MOB BO3JIEHCTBHSI OMACHOCTEH Ha YeJIOBEKa, XapakTepa




B3aHMOI[eﬁCTBHH OopraHnu3Ma 4YCJIOBCKa C OIMMACHOCTAMMU CPCAbI 061/ITaHI/I$I B CBsA3HU C BOIIPpOCaMH,
CBSI3aHHBIMU C TIpoOIeMaMu O0ITIeH HU3HKH.

Mertoauyeckue ykKa3aHus s O0y4alOIIUXCH 110 OCBOCHHMIO JIEKIHOHHOIO
MaTepHaJia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe M SICHOE M3JI0KEeHHe ydueOHOro Martepuana. Ha3sHaueHue COBpEMEHHOW JIEKLUH B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpoOJeM JUCUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMSA, HOBEUIIHNX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOJeMbl, JaeT LeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00yYaroUIMMcs JIEKIIMOHHOTO MaTepuana;

IIOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBEHb KOTOPBIX

ONPEAEISETCA LIEJIEBOM YCTAHOBKOM K KaX0l KOHKPETHOU TEME;

II0JIy4Y€HHUE OIbITa TBOPUECKOH pabOThl COBMECTHO C IIPENIOAABATEIIEM;

pa3BuTHE  MPO(ECCHOHAIBHO—IENOBBIX  KauecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

MOsIBJICHHE HEOOX0JUMOT0 UHTEpeca, HEOOXOMMOrO Uil CAMOCTOSATEIbHON PadOTHI;

MOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O MPOTHO3€E UX
pa3BUTHA Ha OIMKaMIINe TOMbI;

HAy4YUTCS METOJIMWYECKH o00pabaTbiBaTh Marepual (BBLACNSATh TIJIABHBIE MBICIH H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSITh HUX B  Pa3JIMYHbBIX
(bopMyIupoBKax);

MOJTy4eHUE TOYHOTO TOHUMAHUS BCEX HEOOXOAMUMBIX TEPMUHOB M TIOHATHM.

JIekMOHHBI MaTepual MOXET CONPOBOXAAThCSA JIGMOHCTpAIlMed ClIaioB U
WCIIOJIb30BAHUEM pPa3[laTOYHOr0 Marepuana Ipu TPOBEACHHUH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCUUTIIHHE.

MeTtoanyeckue yKa3aHMsl AJIsi O0y4alOIIMXCA IO NPOXOKACHUIO NMPAKTHYECKUX

3aHATHH

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3aluu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YYaIOIIMMHUCS O] PYKOBOJICTBOM IperoaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHHS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOMU
JUCHUITIINHBI, npn06peTeH1/1$1 YMGHI/Ifl 1 HAaBBIKOB, OIIbITa TBOpHGCKOfI JCATCIIBHOCTHU.

[enpro MpakTUYECKOTO 3aHATHS A7 00y4aroIerocs sIBIseTCs MPUBUTHE 00ydJarommeMcs
YMEHUI U HAaBBIKOB MPAKTUYECKOM IEATEIbHOCTH MO U3y4yaeMOU AUCIUIUIMHE.

[Tnanupyemblie pe3yiabTaThl MPU OCBOSHUHU 00yYaroIeMcsl MPAKTUIECKUX 3aHSITHIA:

3aKperyieHue, yriayOJleHue, paclIMpeHue | JeTalu3aius 3HaHWM [pH  pelIeHuu
KOHKPETHBIX 3a71a4;

pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSTEIbHOCTH MBIIIICHHUS, TBOPUYECKON
AKTUBHOCTH,

OBJIaJICHE HOBBIMH METOJAaMH M METOJMKAMU U3YYEHUS KOHKPETHOM y4eOHOI
JHUCIUILINHEL

BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS IOJYYCHHBIX 3HAHUH Ui
BBIIIOJTHEHHS 3aJaHHI;

obecrieueHre palMOHAIBHOTO COYETaHHsS KOJUIEKTUBHOM M WMHIUBUAYATbHOU (HopM
o0OyueHusl.



O YHKIUY MTPAKTUYECKUX 3aHATHIM:

MO3HaBaTeIbHAS;

pa3BUBaroIas;

BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHSAEMBIX OOYHYAIOIIMMCS 33JaHUN IO TMPAKTHUYECKUM 3aHATUSIM
MOAPAa3ACIIAI0TCS Ha!

03HAKOMMTEJIbHBIE, IPOBOJIMMBIE C LIEJBIO 3aKPEIUIEHUS U KOHKPETU3alUU U3YyYEHHOTO
TEOPETHUYECKOr0 MaTepuana;

aHAJIMTUYECKUE, CTaBAIIME CBOCH LIETIbI0 MOJMydyeHHUE HOBOM MH(OpMalMM HAa OCHOBE
(dhopManr30BaHHBIX METOJIOB;

TBOPYECKHE, CBS3aHHBIC C IMOJYyYCHHMEM HOBOM HMH(OPMALUU ITYTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MMOJXO0/0B K PELICHUIO 3a1a4.

@opMbl OpraHu3allMd MPAKTUYECKUX 3aHATUNA OIpPENENSIIOTCS B COOTBETCTBUU CO
cnenupuIecKuMi O0COOEHHOCTAMH Y4e€OHOW TUCHUIUIMHBI U LeidsiMu oOydeHus. OHU MOTYT
MIPOBOJIUTHCS:

B UHTEPAKTUBHON (opMme (pelIeHre CUTYallMOHHBIX 33/1a4, 3aHITHS M0 MOJICTUPOBAHUIO
peaNbHBIX YCIIOBUM, [€JIOBBIE WIPbl, WUIPOBOE IPOEKTUPOBAHUE, WUMHUTALMOHHBIC 3aHATHUS,
BBIC3/IHBIC 3aHSATHS B OpraHu3anuu (MpeAnpusTHs), AefoBas ydeOHas urpa, pojeBas Hrpa,
NICUXOJIOTMYECKUN TPEHUHT, KeiC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUN);

B HE WHTEpaKTUBHOW (popme (BBIMOIHEHHWE YNPAKHEHUH, PEUICHWE THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

Metoauka mpoBeleHUsl MPAKTUYECKOTO 3aHITHS MOXKET OBbITh Pa3IUYHON, MPU ITOM
BaXHO JJOCTHKEHHE OOIIEeH 1eNTh AUCIUILITHHBIL.

TpeOoBaHusi K NPOBeIEHUIO MPAKTUYECKUX 3aAHATHIA
[IpakTuyeckue 3aHATUS HPOBOJATCS B BUJAE OOCYXIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, pACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce M B BUJE
pa3zbopa BONMpPOCOB, KOTOPbIE MOTYT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHaa.
Meroauueckue yka3aHMsT 1O TPOBEJICHHUIO TPAKTUUECKUX 3aHATUM TpUBEAEHBI B
CIENYIOIIUX MOCcoOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:
1. OnextpuyecrBo. Marnetusm. Ontuka. CoOopHuk 3amad.  //M.U. Kosanenko,
H.I1.JIaBposckas, H.H.JlutBunoBa, E.B. Pyrbkos. FO.H. Ilapes, b.®.1lIudppun, C.A.
Hlep6ax 2013. 80 c.

2. KeanroBass ¢wusmka. CoOopumk 3amau //, .M Kosarenko, H.IIL. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[apes, C. Ilepbax, 2004, 56¢.

3. Kormukos E.H, Bapdonomees I'.A., H.I1.JIaBpoBckas, A.H.Tponun, E.B.XoHunesa.
[TpoexTupoBaHue, U3TOTOBICHHE W HCCIEAOBaHHE WHTEP(PEPEHIIMOHHBIX MOKPHITHIA.
CII6.: T'VAIL 2010.

Metoauyeckue ykKa3aHusl JJIs1 O0y4alOIMXCH MO MNPOXO0KIEHUIO J1a00PATOPHBIX
paodor

B xonme BbimonHeHusi 1a00paTOpHBIX paboTa OOydyarolUiCs AODKEH YIriayOuTh U
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKW, OBJA/JE€Th COBPEMEHHOW METOJUKON M TEXHUKOMN



9KCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTEPUCTHKONW 00ydarolerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Beimonnenue nabopaTopHbIX pabOT 0OydaromuMcs SBISIETCS HEOTHEMIIEMOW YaCThbIO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJIJAHOM M OTHOCHUTCS K CpEACTBaM,
00ecreyrBaroIUM pelIeHUEe CIeTyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

IpUOOpETEeHNE HABBIKOB UCCIIEOBAHUS MPOLIECCOB, ABJICHUNM U OOBEKTOB, U3y4aeMBbIX B
paMKax JaHHOW JUCLUILINHBI,

3aKpEIICHUE, PAa3BUTHE W JETaJM3alMsl TEOPETUYECKUX 3HAHUM, IIOJYyYEHHBIX Ha
JEKLMSX;

MOJTy4eHre HOBOM MH(pOpMAIMK IO U3y4aeMOil TUCIUILIINHE;

IpUOOpPETEHUE HABBIKOB CaMOCTOSITENBHONW PabOThI ¢ 1aOOpaTOPHEIM 00OPYAOBaHUEM U
npuOopamu.

3ananue U TpeOOBaHUS K NPOBEACHHUIO JIA00PATOPHBIX PadoT

B Teuenue cemecTpa KaXIblii CTYIAEHT B COOTBETCTBHH C pabodeil MpOrpaMMON IIO
nucnuiuinHe @u3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYH0 paboTy IUIaHUPYeTCs HE MEHEe [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHCHUE HW3MEPECHHMH, W OAHO — Ha 3ammTy otdera. OTUeT MUIIeTCS HE BO BpPEeMs
3aHATHI, a JoMa Wi B OMOIHUOTEKE.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYJEHT AOJKEH ObITh MPOUHCTPYKTUPOBAH IO
TEXHUKE 0€30MaCHOCTH MPU MPOBEACHUH JTabopaTopHbIX padboT mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaka (UKCHPYETCS B CHEIUAIBLHOM JKypHale, TaM HYXHO 0053aTelbHO
pacmucarbcsl.

B naGoparopwio CTyIEHTHl JODKCH NPUXOAWTH ITOATOTOBICHHBIMH K Ha3HAYCHHOM
pabote. Heobxonnmo 3apanee mpoYUTaTh OMHCAHUE PAOOTHI M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOIIEro paszfena kKypca. He 3a0biBaiiTe 0 peKOMEHJOBAaHHOW IuTepaType M
00s13aTeIbHO MOy4YnTe B OUOIMOTEKE BCE MOCOOMS, BhIITyCKaeMble Kadeapoil.

BrinonHsaTe paboTy CTYIEHTY pa3pemaercs, JHIIb MMOCe J0MYyCcKa, MOJYYeHHOTO MOCie
Oecenpl ¢ mpenoaBareneM. [IpenogaBaTens A0MKEH YOSIUTHCS, YTO CTYJACHT TOHUMAET:

KaKue sIBJICHUS OH OyeT HaOJIt01aTh U CCIIEC0BATh;

Kakasl 1IeJIb TIepe/l HUM TI0CTABJICHA,

KaKUMU TpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CIIeZyeT IPOBOJAUTH SKCTICPUMEHT.

[TomyueHHbI# HOMyCK K paboTe OTMEUaeTCsl MperoiaBaTesieM B KypHaie.

B mporecce BwImosHEHUsI Ja0OpaTOpHONW pabOThl HYXKHO 00s3aTEIBHO 3aIlOJIHUTH
MPOTOKOJ U3MEPEHUM. Y KaXKIOro CTyACHTa MPOTOKOJ H3MEPEHUU JOJDKEH OBITh CBOA;
BEJICHUE OJHOTO MPOTOKOJa HECKOJIBLKUMH CTYJIEHTaMH BMECTe He jomyckaertcs. [IpoTokoi
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOMKHO OBITH OTPAXKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp J1abopaTOpHON pabOTBl B COOTBETCTBHH C
METOIUYECKUM ITOCOOHEM;

dbamMuHsl, THAIIMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

(dhaMUITs 1 UHUITHAIIBI TIPETIOIaBaTelIs;



TabJIMIa TEXHUYECKUX XAPAKTEPUCTHK HU3MEPUTENbHBIX MPHOOPOB (Ha3BaHHE MpUOOpa,
pabounii 1uarna3oH, leHa JIeJIeHUs, KJIacC TOYHOCTHU U Jp.);

napamMeTpbl YyCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3ybTaThl U3BMEPECHU;

JlaTa ¥ TOJNKCH CTY/ICHTA.

Bce 3anucu nOMKHBI BECTHCh aBTOPYYKOW, MIAPUKOBOMW, KaNWUIAPHOW WIIM TeJIE€BOU
pyuKkoii. 3anuch HaOMIOACHUHN U JaHHBIX KapaHJallloM He JOIMYyCKaeTCs, KapaHJallloM MOKHO
JUIb YePTUTH TabauLbl U rpaduku. Benenre «4epHOBUKOB MPOTOKOJIA» U MEpEenUChIBAaHUE
WX B KOHIIC 3aHATHS HAYKCTO HE PEKOMEHAYETCS;, ATO HEHY)KHas TpaTra BpPEMEHU U
BO3MOKHOCTH JIONTYCTUTh OIMMUOKY TpH IMepenuchiBanui. CTapaTtelbHOCTh U aKKYpPaTHOCTh
JydIIie TPOSIBUTH TIPH OPOPMIICHUU OTYETA.

[To oxoHYaHWYU W3MEPEHUH MTPOTOKOJ 00513aTEILHO JASTCS HA MOJIHUCH MPETOaBaTeo.
be3 »TOif moamucHM TPOTOKOJ cuMUTaeTcss HeaeucTBuTenbHBIM. Iloamuch cTyneHTa B
MIPOTOKOJIE 0003HA4YaeT, 4TO OH OTBEYACT 3a BCE IMPOBEJCHHBIE H3MEPEHUs, a MOAMNHUCH
IpenoiaBaTelisi 03HayaeT, yTo paboTa IeMCTBUTENHHO BBHINOJHSIACH U YKa3aHHbIC 3HAYCHUS
JIEUCTBUTENBHO MOJIyYeHbl UMEHHO T€M CTYAEHTOM, KOTOPBIM COCTaBHII MPOTOKOJL.

[To pe3ynpraram, 3apKCHPOBAHHBIM B MPOTOKOJIC M3MEPEHHUH, CTYISHT JOMa IHUIICT
OTYET M 3alUINACT €ro Ha cleAayromieM 3aHsaTuu. [Ipu 3ammure oTyeTa MOTYT OBITH 3a/1aHBI
JM00BIE BOMPOCH 0 TEOPUHM HM3Yy4aeMOTrO SIBJICHUS M 10 TIOJYYCHHBIM pe3yjbTaTaM. 3a
MIPUHATBI OTYET TPEIOJaBaTellb BBHICTABIISAECT CTYIACHTY OIEHKY M IOCJE 3TOr0 COOOMaeT
HOMED M Ha3BaHHE CIICAYIOIIEH TabopaTopHOI pabOTHI.

CtpykTrypa u ¢popma oT4eTa 0 J1a00paATOPHOIi padoTe

OTtuer JoKEeH coepkKaTh CASAYIOLINE Pa3/Iebl:

1. Ilenb paGoTHI.

Ona cdopmynupoBaHa B OINKCAaHWW JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIEIyeT
Mepenucarh.

2. Onucanue 1a60paTOpHON yCTaHOBKH.

Onucanne  yCTaHOBKM  JOHKHO  ObITh  KpaTkuM.  ClemyeT  OTpaHHYUTHCS
(GYHKIIMOHATIBHOM WIIN AJIEKTPUUYECKOM cxeMoll ycTaHOBKU. He Hy)KHO PUBOJIUTH BHELITHETO
BUJa npubopoB. [laiee HEOOXOAUMO ONUCATh YKCIIEPUMEHT U MEPEUUCIIUTh U3MEPUTENbHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
WU3MEPEHUM.

3. PaGouue Gpopmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (POPMYJBI, MO KOTOPHIM HEMOCPEIACTBEHHO
MIPOM3BOJISATCS BEIYHMCIICHUS HUCCenyeMbix BenuunH. CrieBa B opMylie TOJDKHO CTOSITH TO,
YTO CJEAYEeT OMNpEAeNuTh, CIpaBa - TO, YTO W3MEPSUIOCh B paboTe WM m3BecTHO. Bce
MPUBEACHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmysn u mpoMexyTouHbIE BBIPRXKEHHSI B TOM paszelie MPUBOJUTh HE HY>KHO.
@®opmysbl s BBIYMCIEHUS TOTPEHIHOCTEH W IMPOBEACHUS MaTeMaTHUeCKOM 00paboTKH
Pe3yJabTaTOB U3MEPEHMI B 3TOM pa3Jielie TOKE HE IPUBOIATCS.

4. Pe3ynpTaThl M3MEPEHUIN U BBIYUCIICHUN.

B sTom paszgene orueTa MOMIKHBI OBITH MPUBEECHBI BCE M3MEPEHHBIC M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, WX HYXHO TPEICTABISATh B BUJIEC HAIJBIAHBIX TaOmwuil. B



NPUBOJMMBIX 3HAUEHUSX HEJB3S OCTABIATH JIMIIHHUE ACCITHUYHBIC pa3psbl (moapobHee 00
ATOM TOWJIET peub HIke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHUi, BCE OHU JIOJDKHBI
OBITh MPUBEICHBI B 3TOM pa3Jieie.

5. Ilpumepsl BBIYUCICHUN.

B sTom paszzmene otdera AOMKHBI OBITH MPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUI
no Kaxaoil paboueit ¢opmyne. He HyXHO MNpHBOAWTH BCEX BBIUMCICHUH, BIIOJIHE
JOCTATOYHO OJTHOTO MpHUMepa Mo KaxIoi Gopmyne. DTOT pasfen HyKeH Uil TOTO, YTOOBI
IpernoiaBaTeNio ObLJIO Jierdye HaWTH OIMOKY B BBIYMCICHHSX WIM HM3MEPEHHSX, €CIH
TaKOBbIE BCTPETATCSI.

6. Beruncienue norpeniHocTen.

B »stOoM pasmene ordyera AOKHBI OBITH MpEACTaBIEHBI (OPMYIBI, MO KOTOPBIM
NPOBOAMIIACH MaTeMaTHdeckass oOpaboTka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BbIBEJICHbl (DOPMYJBI, IO KOTOPHIM BBIYMCISUIUCH CHUCTEMaTHYECKUe U CIIydaiHbIe
MOTPEIIHOCTH U MPEACTABICHbI TPUMEPHI BBIYUCICHUN MO0 KaX10M U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ansi cTyfaeHToB. Ilo Hemy Oosbiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust morpemHocTeil 0ObIYHO ObIBaE€T HANKMCAaHA
JUI TOATOTOBIICHHOTO YHWTATENs, 3HAKOMOIO C BBICIIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAXXHOE IO ATOW TEME M W3IIOKUTH
MaTepuaj Mo BO3MOKHOCTH TPOCTO.

7. I'paduku 1 pUCYHKH.

HeGounpbiive rpaduku U pUCyHKH pa3MenialoTcsl B TEKCTe, a Oousbiiue - ¢popmata A4 -
OPUBOJATCS HA OTIENBHOM JucTe. B m000M ciyyae OHM JOJKHBI OBITH MOJANUCAHBI U
IPOHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCBUIKM B TeKcTe oTyera. I'paduku o0s3aTenbHO
BBIMIOJHSIOTCA Ha MWJUIMMETpoBoi Oymare. Ha kaxkaolh ocu JOKHO ObITh 00O3HAuUEHO,
Kakas BeJIMYMHA W B KaKUX €IMHUIAX BJIOJb HEe OTKIaapiBaeTcs. Ha camMmux ocsiX MOIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MEpeHHbIE Ha OMBITE 3HAYCHUS
MOJNNMUCHIBATh HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE
HKCIIEPUMEHTAILHBIE TOYKW, W TPOBOJUTCS COCAMHSIONIAs WX JUHUA. OKOJO OJHOW WIIH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE MOrPEIIHOCTH COOTBETCTBYIOLIUX
u3MepeHuil (moapodHee 00 ITOM MONAET peub HUXKE).

8. OKoHUYaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BEIBOJIBI.

B osTOoM pasnene oryera HY)KHO MOABECTH HTOTr IMpojeilaHHONM paboTel. Crienyet
HAIMCaTh, KAKME TIOTyYEHBI BETMYNHBI, M C KAKUMHU TIOTPEITHOCTSIMH.

Ecnu n3mepeHns mpoBOIMIIMCH PA3HBIMU METOJaMH, TO 00S3aTEIbHO HY>KHO CPAaBHHUTH
OTH PE3YNbTAaThl U WX TMOTPEIIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIlle, TOYHEE,
ynooHee.

Ecnu m3BecTHO TabMyHOE 3HAYCHHE M3MEPEHHOM BEIMYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHHTD €T0 C MOJTYYCHHBIM Ha OIBITE 3HAYCHUEM U JIaTh apryMEHTUPOBAHHOE 3aKJII0UYECHUE
00 UX COBIAJCHUH UM HECOBIAICHUH.

Ecnu B paGote 3HaueHus OAHOM U TOW K€ BEIMYMHBI MOJYyYEHBI SKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH pE3yNbTaThl HYXHO O0Os3aTEJIBHO CpaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKJIFOYCHHE 00 WX COBIIAJICHUH WM HECOBITAICHUH.



B cnywae, korga MeXQy CpaBHUBAEMBIMH BEIUYMHAMU HMMEIOTCA HEAOIYCTUMBIE
PacXOXKICHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTHh B OTUETE M BBICKA3aTh MPEAIOIOKEHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHHUS.

Ecnu B paboTe cTaBMIIOCH LENBIO0 MPOBEPUTHh KAKOW-TO (PM3MUECKUA 3aKOH WU U3YYHUTh
SBJICHHE, TO B JIaHHOM pa3jesie HeoOXOAMMO 1aTh OOOCHOBAHHBIM OTBET Ha MOCTABICHHBIN
BOIIPOC.

BbIBOA 10J1KEH COOTBETCTBOBATH LIETN PAOOTHI.

TpeboBanus k opopMiIeHIIO 0TUYETA O J1a0OPATOPHOIi padoTe

Ot4et mo naboparopHoii paboTe JOHKEH BBIMONHATHCS Ha JiucTax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTOpoHbI. Ilo Kpasm jucTta J10JKHA OBITh OCTaBJIEHA
paMkKa mMpUHOW He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTaxX HE HYXXHO, HO U
3aCTynarh 3a Hee He cienyeT. B pamke B BEpXHEM I0JI€ HYXHO JIMIIb ITOCTaBUTh HOMEP
ctpanunbl. [IpoHyMepoBaHHBIMU TOJKHBI OBITH BCE JUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHNUM, HE HyMEPYIOTCSL.

Ortuer cnenyer nucarb oT pyku. Eciau Bel ucnonb3yere uyxue 3aroTroBkH, TO OyabTe
rOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJCKaKET WK IPOBEPUT, MPaBUIILHO U y Bac
MOJIYYHIIOCh.

TutynpHBINA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKH WIIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJBHOTO JIMCTa HaxoAauTcs Ha caiite ['Y Alla.

Meroanueckue yka3aHus MO BBITIOJTHEHHUIO J1a00PaTOPHBIX pabOT MPUBEICHBI B CIEAYIOMINX
nocoOusx nmeromuxcs B oubnuoreke 'Y AIl B HanieuaTaHHOM U AJIEKTPOHHOM BHJIE:

1. Bonnosas ontuka Jlabopatopusiii npaktukym //E.H. Kotnukos, M.I1. KpekryHnosa,
H.I1.JIaBpoBckas, FHO.A. HoBukosa, A.H. Tponun 2013 68 ¢

2. KsanroBas ¢usuka. Jlaboparopusiii npaktukym //I'.A. Becunuesa, 1.1 Kopanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opinos, B.K. [Ipmmnko, C.II.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lludpun, 2008, 80 c.

3. KornukoB E.H, Bapponomees I'.A., H.I1.JIaBposckas, A.H.Tponun, E.B.XoHnunesa.
[TpoexTHpoBaHue, N3TOTOBIEHHE U UCCIEI0BaHUE UHTEP()EPEHIIMOHHBIX TOKPHITHH.
CII6.: I'VAIL 2010.

Metoauyeckue yka3aHus 1Jisi 00y4arolUXcs MO MPOXOKACHUIO CAMOCTOSTEIbHOMN

padoThI

B xone BbIMOMHEHUS] CaMOCTOSITENIHLHOM pabOThI, 00yJaroUuiics BBIMOIHAET padOTy 1O
3a/laHuI0 M TIPU METOJUYECKOM PYKOBOJICTBE INPENOJIaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHAass paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1eecoo0pa3Hoe TIaHUPOBaHKUE Pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
¥ HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TMOMOTAET TOJYYHTh HABBIKM TOBBIIIECHUS
poeCCHOHAIBHOTO YPOBHSI.



MeroauueckuMid ~ MaTepHajiaMH,  HAMpaBISIOIMIMMH  CAMOCTOSATENIBHYIO  padoTy
00y4JarOIIUXCS SIBISIFOTCS:

y4eOHO-METOIUUCCKUI MaTepra Mo JUCIUIUIHHE;

METOJMYECKUE YKa3aHHUsS IO BBITOJHCHUIO KOHTPOJBHBIX pabOT (s 00y4arouuxcs 1o
3209HOU (hopmMe 0OyUeHUs).

MeToanuyeckne yKazaHusi JJIsi 00yYAOIIMXCH IO NMPOXOKIAEHUIO MPOMEKYTOYHOM
aTrecTaluu

[IpomexyrouHas  arTectanus  oOydarlolluxcsi — MpeaycMaTpuBaeT  OLIEHHWBAaHUE
IPOMEXYTOYHBIX ¥ OKOHYATENBHBIX Pe3yJabTaToB OOyueHHs 1o aucuuruinHe. OHa BKIIIOYAeT B
ceost:

9K3aMeH — (hopMa OIEHKH 3HAHHM, MOJYYEHHBIX OOy4aroIMMCs B MpoIecce M3YUEeHHUs
Bcel JUCHUIIIIMHBI UJIN €€ 4aCTU, HAaBbIKOB CaMOCTOSITEIILHOU pa60TbI, crnoco0HOCTH IMPUMCHATH
UX JUIsl pelIeHHs MPaKTUYEeCKHX 3aJady. OK3aMeH, KaK IPaBUIIO, MPOBOAUTCS B MEPHOJ
9K3aMEHAIIMOHHOM CECCHU U 3aBEPIIACTCS aTTECTAllMOHHOW OIEHKOH «OTIUYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadenpoit




