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TIOJDKHOCTE, Y4. CTeNneHb, 38aHHe ~2¢ (nopnucs, nata HHULHANEL, GaMumns
Yy

IIporpamma onobpena Ha 3acefanuy Kadenpst Ne 3

«16» anpens 2020 r, nporokon Ne 13

3asenyrownii kadenpon Ne 3 oy
AT, Ipod. <= ooftzm> 16.04.2020 A.B. Konssnos
(yu. cTenews, 3paHHe) - (noprixcs, nara) {MHvupansL, GamMHTHA)
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Annoranus

Hucuumnuna «Temnodusuka» BXOOUT B 00pa30BaTENbHYIO MPOTPAMMY BBICIIETO
00pa3oBaHus 1O HANpPaBICHUIO MOAroTOBKH/ cnenmaibHOcTH 14.03.01 «fnepnas sHepretuka u
Terou3nKay HaNpaBlIeHHOCTH «[eXHOJIOTMM yHpaBlieHUS B SIIEPHOM  DHEPrETHKEN.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniuHa HaleJaeHa Ha GOpMUPOBAHKE Y BHIITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

I[IK-1 «CnocoGHOCTP K y4YacTHIO B pa3pabOTKE METOJ0B IMPOTHO3UPOBAHMS
KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOLECCOB, IPOTEKAIOIIUX B KOHKPETHBIX TEXHHUYECKHX
CUCTEMax Ha OCHOBE CYIIECTBYIOUINX METOIUK

ConepxaHue IUCIMIUIMHBI OXBATHIBAET KPYr BOMPOCOB, CBSI3aHHBIX C (DU3UYECKHUMHU
IpoleccamMy TeII000MeHa U Teronepeaayu.

[IpenoaBanre MUCHMIUIMHBI MpPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3aIHU
yueOHOro mpoiiecca: JEKUUHU, J1abopaTopHble pabOThI, camocTosTeNbHas paboTa CTyACHTa,
KOHCYJIbTallUH.

[IporpaMMoii IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOIS: TEKYIIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs IO JUCIHMILTUHE KPYCCKUMA »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenogaBaHus TUCITUTITUHBI
Llenpto mpenomaBaHus TUCIHHUILIAHBI SIBISETCS O3HAKOMIICHHE C (DM3MKOHM TEIIOBBIX
IIPOIIECCOB, MIPHOOPETEHUE 3HAHUI O PabOTE TEIIOBBIX MAIIIKH;
-IIOTY9CHHE CTYICHTAMH HEOOXOAUMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MIPE/ICTaBJICHUE BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATH HABBIKM B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC

MTO/ICPKUBAOIIICH

TCXHUYCCKUX AUCLUIIIINH.

1.2. JucumminHa

BXOAUT B

o0Opa3oBaTenbHOI

COoCTaB

Cp€abpl mnpernoJaBaHuA JIA OCBOCHHUIA

yactd, (QopmHupyeMOl  y4acCTHUKAMH

00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare w3yueHUs AMCHUILIMHBI OOYUYAIONIUICS JOJDKEH 00JaJaTh CIEIYIOIIUMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U WHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnma)
KOMIIETEHIINH

Kon n
HanMEHOBaHHE
KOMIIETEHIINU

KOII N HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA
KOMIICTCHLIN

YHuBepcanbHbIC
KOMIIETEHLIUH

YK-2 Cnocoben
OTIPEIeINATh KPYyT
3a/1a4 B paMKax
MOCTaBIICHHOM LIEJH
U BBIOMpATh
ONTUMAJIbHbIE
CIOCOOBI X
peleHus, UICXOs U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
UMEIOIIUXCS
pECYpCOB U
OTpaHUYECHUN

VK-2.3.1 3HaeT BUbI pECYpCOB U OTpaHUYEHUI
IS petieHnst Tpo(eCCHOHANBHBIX 33/1ay;
OCHOBHBIE METO/IbI OLIEHKU Pa3HBIX CIIOCOOOB
pelIeHus 3a1a4; AeiCTByoIIee 3aKOHOIaTeIbCTBO
Y TIPABOBBIE HOPMBI, PETYIHPYIOIIHE
po(eCCHOHATIBHYIO AEATENbHOCTD

[TpodeccronanbHbIe
KOMIICTCHIIN U

[TK-1 CnocobHOCTh
K YYaCTHIO B
pa3paboTKe METOI0B
POTHO3UPOBAHHUS
KOJINYECTBEHHBIX
XapaKTEePUCTUK
MIPOIIECCOB,
NPOTEKAIOIINX B
KOHKPETHBIX
TEXHUYCCKUX
cUCTeMax Ha OCHOBE
CYILIECTBYIOIIUX
METOIMK

[1K-1.3.1 3HaeT MeTO 1l MPOTHO3UPOBAHUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK ITPOLIECCOB,
MIPOTEKAIOIINX B KOHKPETHBIX TEXHUYECKUX
CHUCTEMAaX Ha OCHOBE CYIIECTBYIOLUIMX METOJIUK

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[P U3YYEHHUH CIEAYIOIMIMNX AUCLUTIINH:
— MaremaTnueckuii aHanus3




— JluckpeTHas MaTeMaTUKa
— ®usuka
— DIJIEKTPOTEXHUKA
3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCLUMIUIMHBIL, MUMEKT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOT'YT MCII0JIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!
— DOnektporexHuka obopynoBanus ADC

— KonctpynpoBanue npuGopoB KOHTPOJIS U TUATHOCTUKU

3. O0beM U TPYI0EMKOCTh JUCIUTUIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
nabopaTtopHbie paboTs (JIP), (yac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTLIMHEI Jlekinn 113 (C3) JIP KII CPC
(gac) (gac) (uac) (uac) (uac)
Cemectp 7

Paznen 1. MonekynapHo  — 3 3 14

KHHETHYECKasl TEOPHsI
Pa3zen 2. 3aKOHBI TEPMOAMHAMUKH 5 8 14
Pasznen 3. TerioBoe u3nydeHue 5 12 14
Pasnen 4. SIBnenus nepeHoca 4 11 15
Hroro B cemecTpe: 17 34 57




Utoro:

17 0 34
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4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0NHIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHMKJIA

Howmep paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

Paznen 1.

JlnHamuyeckoe, CTaTUCTUYECKOE

rasza, CpCaHAs SOHEPTHUS MOJICKYIL.

MounekynsipHO — KUHETU4eCKasi TeOpUs
nu TCPMOANHAMUNYCCKOC
ONKCaHUE CUCTeMbl. TepMOIMHAMUYECKHE COCTOSHHUS U IMPOLECCHI.
VYpaBHeHue coctosiHus. MonekynspHble mpeacraBieHud. JlaBieHue

Pazpnen 2.

3aKOHbBI TEPMOJIMHAMUKH.
[TonsiTe  QyHKIMH  COCTOSIHUSL.

Buyrpennsis

SHEPIHUs.
KommdgectBo Teruotel. PaGoTta Tenma mpu w3MeHEHHH €ro oObema.
IlepBoe Hawano TepMoaMHAMMKH. Temmeparypa M BHYTPEHHSA
sHeprus Kak QyHKuus cocrostausa. Terumoemkocts. Teopemsr Kapho.
Outponua. Brtopoe u Tperbe Hayana TEepMOAMHAMHUKU. 3aKOH
Bo3pactanust dSHTponuu. [lopsgok u Oecrmopsmok B MpHPOJIE.
Tepmoaunamuyeckue  QyHKUMH.  DJIEMEHTHI
TepMOJIMHAMUKH. PeanpHble rassl. YpaBHenue Ban-nep-Baansca.

HEPaBHOBECHOM

Pasznen 3.

TennoBoe n3nyuyeHue.
PaBHOBecHOE wM3iydyeHHE. 3aKOHBI

TEIJIOBOTO  M3JIy4EHHS.
®dopmyia Penes-Jlxunca. Pacnpenenenue Ilnanka.

Paznen 4.

SIBneHus IIEepCHOCa.

Kunematnka w® JuHaMUKa JKHJAKOCTEHd MW Ta3oB.
cBoboaHoro npobera. Jluddysus, TennonpoBoaHOCTb, BI3KOCTb.

Jnuna

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

No
No TeMbl MPaKTUYECKUX ® . | TpynoemkocTs, |pa3aena
o B OpPMBI IPAKTUYECKUX 3aHATUN (ac) S ——
JIHBI
Y4eOHBIM MIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1a00opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
HaumenoBanue nabopaTopHbIX padboT MKOCTD, (4ac) pasnerna
/1 ’ JUCIUTLTAHBI
Cemectp 7
TemmoBoe uznydyenue. OnpeneneHrue MOCTOSHHOU 4 3
Credana - bonpiimana
TennoBoe wuznyudenue. OmnpenerneHUE MOCTOSTHHOU 4 3
IInanka




Ornpezenenne nmokasaress aanadatsl A1 BO3ayXa. 3 1

Omnpenenenne kodhhUIMeHTa BI3KOCTH raza 4 4

Onpenenenne K03 GUIMEHTA BI3KOCTH Maciia 3 4
HccnenoBanue noriomeHus: B ONTHYECKUX 3JIEMEHTAX 4 2
KaJIOPUMETPUUYECKIM METOJIOM

Onpenenenne kod(h(UIMEHTA TEIUIOMPOBOIHOCTH 4 4
MeTajuia

H3mepeHune MoriomaTeibHON CIIOCOOHOCTH CEPhIX 4 3
TEI»

TennoTexHnYecKue n3MEpPEeHMs 4 2

Bcero: | 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU pabOThI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMmocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IIPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
gac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
19 19
nucuuruael (TO)
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 19 19
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU
19 19
atrectauuu (ITA)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXxcst M0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUMN

Mudp bubnuorpaduueckas ceouika / URL ampec KonmnuecTBo 3k3eMIUISIpOB B

oubnnoreke
(KpoMe JIEeKTPOHHBIX
AK3EMILISIPOB)

[53(075)] CagenweB U.B. Kypc o6mieit pusuku: Yuednoe mocodue 8 | ®O(4), 'C(94), 'CU3(1)

3 1.2007. T.1. Mexanuka. MonekynsipHas ¢pusnka

[53(075)] CagenweB U.B. Kypc o6mieit pusuku: Yuednoe mocodue 8 | ®O(4), 'C(91), 'CU3(1)

3 1.2007. T.3. KBantoBas ontuka. AToMHasi pU3MKa.
®dusuka TBepaoro tenaa. Gusnka aTOMHOrO sjipa v




OJICMCHTAPHBIX YaCTHUI]

[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: ®us- I'C(133), I'CY3(1), I1I°(6)
martiur, 2005

[53(075) Tpodumora T.U. Kypc dusuku. 2007, ®0(3), I'C(27

T76]

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens JEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CeTnu «I/IHTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmmorexa I'VAII
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusrika 2
http://Ims.guap.ru dusuka 3

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIIBHO-TEXHUYECKOM Howmep aynuropun
/1 0a3bI (TIpu HEOOXOMMOCTH )

1 JlexunoHHas ayautopus



http://lib.aanet.ru/

2 CrnenmamsupoBanHas tadboparopust «kKBantoBas duznkar» 32-03, 32-05

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TpUBeeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIllun

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Cnucok BOIPOCOB K 3K3aMEHY.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHas ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OreHKa KOMITETEHINH X .
5 oI Ibras Lk apakTepucTUKa c(hOPMHUPOBAHHBIX KOMITETCHIIMI
— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTtepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
COTIIHOY — ONMUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU JIATEPATYPBI,
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHHUS C MPAKTHIECKOM
JIeATEeTLHOCTHIO HAIIPABIICHUS,
— yMeJio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MIOHITHUM.
— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypPHI;
«xopomon — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH; }
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
«BAYTEHO»
HaIPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OIMMMOKHA U HETOYHOCTH;
«YIOBJIETBOPUTEIHLHOY .
GAUTCHOY — UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HATPaBIICHUS;
— cnabo apryMeHTHPYET HayIHBIC TTOJI0KEHNS,
— 3arpyaHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHIA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTrepuana;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH TP
«HEYIOBJIETBOPUTEIIHLHO .
«HE 3AUTCHOY PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH; 3
— UCIIBITBIBAET TPYAHOCTU B MPAKTUUECKOM IPUMEHEHUH 3HAHUM;
— HE MOXXET apryMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS,
— He QOpMYJIMPYET BHIBOJAOB U 0000LICHHIA.




10.3. TunoBbie KOHTPOJILHBIE 3a/IaHUS UM UHBIE MATEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ [Tepeuens BonpocoB (3a1a4) u1sl IK3aMeHa
1 JluHamuueckoe, CTaTUCTHYECKOE ¥ TEPMOJIMHAMUYECKOE OMHUCAHNUE CUCTEMBI.
2 TepmoarHaMu4ecKne COCTOSIHUS M ITPOIECCHI.
3 YpaBHEHHE COCTOSHUSI.
4 MounekynsipHble MpeICTaBICHUS.
5 JlaBneHue rasa, CpeaHsst SHEPIUs MOJICKYJL.
6 [TonsTre GyHKIIMU COCTOSHUS.
7 Buyrtpennss sHeprus. KosmuecTBo TEmioTh.
8 Pabota Tena nmpu u3MEeHeHUH ero oobeMa.
9 IlepBoe Hava0 TEPMOTUHAMUKHU.
10 Temmieparypa v BHyTpeHHSS SHEPTUs Kak (DYHKIMS COCTOSHUS.
11 TemnoemMKocTb.
12 Teopems! KapHo.
13 OHTponus.
14 Bropoe u TpeTpe Hayasia TepMOMHAMUKH.
15 3akoH Bo3pacTaHus 3HTponuH. Ilopsiiok u GecropsA0K B IpUPOJE.
16 TepMmonrHamMuyeckue QyHKIHH.
17 DJeMEeHTHl HEPaBHOBECHOW TEPMOJMHAMUKHI
18 Peanbuble ra3el. YpaBHenue Ban-nep-Baansca.
19 PaBHOBecHOE M3TyUeHUE.
20 3aKOHBI TENJIOBOIO U3TyUYEHHUS.
21 ®opmyna Penes-/lxunca.
22 Pacnipenenenue [1nanxa.
23 Kunemartuka v AHaMuKa XUIKOCTEH U Ta30B.
24 Jlnuaa cBoOogHOTO Mpobera.
25 Juddy3usi, TeMI0NpOBOJHOCTD, BA3KOCTh

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabnuma 16 — Borpocs! (3agaun) ais 3aveta / qudd. 3auera

Ne n/nn Ilepeuenp BonpocoB (3agau) Juist 3ayera / audd. 3agera

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUS KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne n/nn IIpuMepHBIii epedeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYdYarolIUXCsl 3a09HON (hOPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.




Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI
Llenpro IMCIMIUINHBI SBISETCA MOJIY4YEHHE CTYJACHTAaMHU HEOOXOIMMBIX 3HAHUH, YMEHUH U
HaBBIKOB B 00JIACTH TETUIO(PU3HUKH.

Mertoauyeckue yka3aHusi [JJsi O0y4alOIIUXCS 10 OCBOCHHMIO JIEKIHOHHOIO
MaTepuaa

OCHOBHOE Ha3HAYECHME JICKLIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U SICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKLMH B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IO3HaHMS, HOBEHUIIMX
JOCTUXKEHUI HaydyHOU MbIcau. B yueOHOM mporecce JeKIusl BBIIOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHuUsA, €€ MpoOJeMbl, JAAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnaHupyeMbl pe3yabTaThl IPH OCBOCHUH 00YYAIOUIMMCS JICKIIMOHHOTO MaTepraa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb

KOTOPBIX OINpPEAETSeTCs eJIeBO YCTAaHOBKOW K Ka)KJJ0M KOHKPETHOU TEME;
— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— Ppa3BUTHUC HpO(I)eCCI/IOHaJ'ILHO—I[eJ'IOBBIX Ka4ueCTB, 00BU K NpeaMeTy u
CaMOCTOATCIIBHOTO TBOPYCCKOI'O MBIIJICHHA.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONU PabOTHI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKM U O
IPOTHO3€ UX pa3BUTHs Ha OJ>KalIINe TO/IbI;

— HayyuTcs MeTOoAMYeCKH oOpalaTbiBaTh MaTepuasl (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IMYHBIX
bopMynupoBKax);

— MOJIYYC€HHUC TOYHOI'O TOHUMAHUSA BCCX HCO6XOI(I/IMBIX TCPMHUHOB U MOHSTHUH.

JIeKUMOHHBIA MaTepuall MOXET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3[laTOYHOTO0 MaTepuana TMpUd TPOBEACHHH KOPOTKUX JHCKYCCHH 00
OCOOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIHHE.

MeTtoanyeckue yKa3zaHMsl AJsi O0y4alOIIMXCA IO NPOXOKICHUIO NMPAKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISIETCS OJHOW W3 OCHOBHBIX ()OPM OpraHM3aluy y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BHITOJIHEHUH O0YYAOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOaBaTEes




KOMILIEKCAa YYEOHBIX 3aJaHMH C LEJIbI0 YCBOEHHUS HAayYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JTUCLUTUIMHBL, TIPUOOPETEHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACATEIHHOCTH.

Lenpto MPaKTUYECKOTO 3aHATUS JJIs1 00YJaIOLIerocs SBJSETCS MPUBUTHE 00yYaromeMcst
YMEHMM U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIeMCs MPAaKTUYECKUX 3aHITHH]:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIupeHHe M JeTalu3alis 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— Pa3BUTUC II0O3HABATCIBbHBIX CHOCO6HOCTCI>1, CaMOCTOATCIIPHOCTH  MBIINIJICHUS,
TBOpquKOfI AKTUBHOCTH,

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH HM3Y4YEeHUS KOHKPETHOW yueOHOI
JUCLUTIINHBI;

- BLIpa6OTKa CIIOCOOHOCTH JIOTHYECKOI'0 OCMBICIECHHS IMMOJIYYCHHBIX 3HAHUM 7181
BBIINTOJIHCHH A SaﬂaHHﬁ;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHwusI.

QyHKINH MPAKTUYECKUX 3aHATHH:
— TI03HaBaTEIIbHASA;

— Ppa3BUBaroLlas;

—  BOCIIATATEJIbHAsA.

IIo XapaKTCPy BbIIIOJIIHACMBIX O6y‘{aIOIHI/IMC$I 3aJaHuil MO MPAKTUYCCKUM 3aHATUAM
noapa3aAcIsArOTCA Ha:

— O3HAKOMUTCJIIbHBIC, TMPOBOAHUMBIC C MHCJIbIKO 3aKPCIUVICHUA W KOHKPETHU3AllUH
HU3YUCHHOT'O TCOPETUYCCKOI'O MaTepuaia;

—  aQHAIMTUYECKHE, CTABSIIHNE CBOCH B0 TOJydYeHUE HOBOM MH(POPMAIIMK Ha OCHOBE
(dhopMai30BaHHBIX METOJIOB;

— TBOPYCCKUEC, CBA3AHHBIC C INOJITYYCHHUEM HOBOH I/IHq)OpMaI_II/II/I MyTeM CaMOCTOATCIIEHO
BLI6paHHLIX MOAXOJ0B K PCHICHUIO 3a1a4.

@opMBI OpPraHM3alUM MPAKTUYECKUX 3aHATHH ONPEHEIAOTCS B COOTBETCTBUU CO
crneuu(uyeckuMU OCOOEHHOCTSAMHM YYEOHOM NUCHMIUIMHBI U LensMu oOydyeHus. OHH MOTyT
IIPOBOJIUTHCH:

— B MHTEPAaKTUBHOM Qopme (peuieHHe CUTYAllMOHHBIX 3a/a4, 3aHATUS 110
MOJCIIMPOBAHUIO  PEANBHBIX  YCIOBHH, JEIOBBIE  UIPHI, MIPOBOE  IIPOECKTUPOBAHHUE,
UMHTALMOHHBIEC 3aHATH, BbIE3/IHbIE 3aHATHS B OpraHM3aluu (MpeInpusTus), nenoBas yueOHas
Urpa, poJsieBass HWrpa, ICUXOJOTMYECKHMH TPEHWHI, KEWC, MO3TOBOM IITYypM, TPYIIOBbIE
JUCKYCCHH);

— B HE MHTEpaKTUBHOW (hopme (BBINOJHEHHE YIMpPaKHEHUH, pellieHHe THIOBBIX 3a/ad,
pelleHre CUTYallMOHHBIX 33J1a4u U IPYToe).



Metonuka mpoBeleHUsl MPAKTUYECKOTO 3aHATHS MOXET ObITh pa3Iu4YHOW, MPU STOM
BaXHO JJOCTHKEHHE OOIIEH e AUCIUILTHHBIL.

TpedoBanus K NPOBeIeHUIO MPAKTHYECKUX 3aHATHI
[IpakTudeckue 3aHATHS MPOBOISATCS B BHJE OOCYXKICHHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYCCKUMHU BOIIPOCAMH, paCCMATPUBAEMBbIMH B JICKIIMIOHHOM KypCce U B BHJIC
pa3bopa BOIPOCOB, KOTOPBIE MOT'YT BOBHUKHYTh y CTYJICHTOB IIPH OCBOSHUHU MaTepHalia.
Meroandeckne yka3zaHUST 1O TMPOBEACHUI0O TPAKTHYECKUX 3aHATHA TPHUBEICHBI B
CIICIYIOINUX TMOCOOMAX uMmeronmxcs B Ouoimoreke ['YAII B HameyaTaHHOM M DJICKTPOHHOM
BHJIE:
1. Mexanuka. Konebanus u BoiHbl. Tepmoamnamuka. Coopuuk 3amau /.M. Kopanenko,
10.A. Ky3uenos, M.H.Kynsouiikas, H.I1.JIlaBposckasi, H.-H.JIutBunosa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, JI.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 10.H.
[apes, B.b.1llamun, b.®.11udpun, C. 5. epdak 2010. 84 c.

2. OnextpuuectBo. Marnetm3sm. Ontumka. COopuuk 3amau.  //M.U. Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Llapes, b.®.llludpun, C.A.
[lepbak 2013. 80 c.

3. KpanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, 1O.H.
apes, C.A Ulepbak, 2004, S56¢.

MeTtoauyeckue yka3aHusi Ui O0y4YAIOIIMXCS IO TMPOXOKIAEHUIO JIA00OPATOPHBIX
padoTt

B xone BhIMoOMHEHMs 1a0OPATOPHBIX paboTa OOYYAIOIIUICS IOMKEH YIIIyOuTh |
3aKpenuTh 3HAHMS, MPAKTUUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJAMKONM M TEXHUKOH
DKCIIEPUMEHTa B COOTBETCTBUM C KBATM(PHUKAIIMOHHON XapaKTepUCTHKOW 0O0ydaroierocs.
Bremonnenune mabopaTtopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHO-
AHATUTUYECKOU YacTel U KOHTPOJIBbHBIX MEPOIPHUSITHA.

Breinmonnenue mabopaTopHBIX pabOT 0OydaromUMCs SIBISETCS HEOTHEMJIEMOW YacThiO
W3y4YeHUs UCHUIUIMHBI, ONpENeNsieMOl Y4YeOHBIM IUTAHOM UM OTHOCHTCS K CpEJICTBaM,
o0OecreunBaroIIUM PelIeHUe CIEAYIONUX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS TMPOLIECCOB, SBIEHUH H OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOUW JUCIUIUINHBL;

— 3aKpCIJICHHUEC, Ppa3BHUTUC W JACTalM3allld TCOPETUYCCKUX 3HaHI/II\/'I, IMOJIYUCHHBIX Ha
JICKIIMAX,

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH JTUCIUIIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ JabOpaTopHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue u TpeOOBAHUS K NPOBEJECHUIO J1a00PATOPHBIX padoT
B Teuenne cemecTpa KaxkIbplii CTYJEHT B COOTBETCTBHM C pabouell mporpammoil mo
muciuiuinie dusnka ToKeH BBIIOIHUTH ONPENEIEHHOE YHCIo JabopaTtopHbix pabor. Ha



KWKy JIA0OpaTOpHYH padoTy IUIAHUPYETCsl HE MEHEE JBYX 3aHSATHUW: OJIHO — Ha
BBITIOJIHEHUE H3MEPEHHI, U OAHO — Ha 3ammTy oryera. OTyUeT MUILETCS HE BO BpeMs
3aHATHH, a JOMa WJIM B OMOJIMOTEKE.

B Hauane cemecTtpa 10 Hauaja 3aHATHNA CTYACHT JOJDKEH OBITh IPOMHCTPYKTHPOBAH 10
TEXHUKE OE30MaCHOCTH IMPHU MPOBEICHUH J1abopaTOpHBIX padboT mo ¢usuke. [IpoxoxkaeHue
UHCTpYKTaxa (UKCUPYETCsl B CICHHAIBHOM JKypHajJe, TaM HYXHO 00s3aTelbHO
pacnucarbcs.

B nabGoparopuio CTyA€HTBI TOJDKEH NPUXOIUTH IMOATOTOBICHHBIMH K Ha3HAUYCHHOM
pabote. Heobxoaumo 3apaHee nmpovyuTaTh ONMUCAHUE PAOOTHl U TEOPETUUYECKUE CBEICHUS U3
COOTBETCTBYIOIIETO paszfena Kypca. He 3a0piBaiiTe 0 pEeKOMEHJOBAHHOW JUTEpaType M
00s3aTEeNBbHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BBITTyCKaeMbIe Ka(eapoii.

BrimonHsaTe paboTy CTYIEHTY pa3pemaeTcs, JHUIIb IMOCIe A0MYyCKa, TOTYISeHHOTO MMOCTIe
Oecenpl ¢ penojaBareneM. [IpenogaBaTens A0MKeH YOSIUTHCSA, YTO CTYACHT MOHUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEI0BATh;

Kakas 11eJib TIepe/l HUM TOCTaBJICHA,

KaKMMH MPUOOpaMH U KaK BEIyTCsl U3MEPEHUS;

KaK CJIeyeT IPOBOIUTH SKCIIEPHUMEHT.

[TomydeHHBII TOMYyCK K paboTe 0TMEUYAETCs IPeroAaBaTesieM B )KypHaIe.

B mporecce BeImosHEHHsT 71a0OpaTOpPHOW pabOTHI HYKHO OO0s3aTEIBHO 3aIlOJIHUTH
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa NPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOA;
BEJICHUE OJHOT0 MPOTOKOJa HECKOJIBKUMH CTYJIEHTaMU BMecTe He Jomyckaercs. [IpoTokon
BenieTcs Ha jucte popmata A4. B nmpoTokosie T0KHO OBITh OTPAKEHO:

TOYHOE T[OJHOE Ha3BaHWE U HOMEp Ja0OpaTOpHOW pabOThl B COOTBETCTBUU C
METOANYECKUM MTOcOOUeM;

dbamMuHsl, THULIMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

(haMHUITIST 1 MHAIMAITBI TIPETIOIaBaTelIs,

TabnuIla TEXHUYECKUX XAPaKTEPUCTHK W3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHWE TpHOOpa,
pabounii quanasoH, IeHa JSICHUS, KJIacC TOYHOCTH U JIp.);

napameTpbl YyCTAHOBKH, Ha HEW yKa3aHHBIE;

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TOJMKCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WM TEJIEBOU
pYUYKO#. 3anvch HAOIOICHNN U JaHHBIX KapaHIallloM HEe JOIYCKAeTCsl, KapaHaaloM MOYKHO
JIUIITH YePTUTH TaOMUIBI U Tpaduku. BeneHne «IepHOBHKOB POTOKOJIA» W TIEPEIUChIBAaHUE
WX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; ATO HEHY)XHas TpaTra BPEMEHU H
BO3MOXXHOCTh JIOMYCTUThH OIIMOKY TpH TepenuchiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTh
JydIie TPOSIBUTh TIPU OPOPMIICHUU OTYETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00s13aTEIBLHO JASTCSl HA MOJIUCH MPETOIaBaTeIo.
be3 »TOl moamMcu TPOTOKOJN CUMTAeTCAd HeAeHCcTBUTENbHBIM. lloamuchk cryneHra B
MPOTOKOJIe 0003HAYaeT, YTO OH OTBEYACT 3a BCE IMPOBEJCHHBIC W3MEPCHHs, a MOMANKCH
nperoaBaTelis 03Ha4aeT, 4YTo padoTa JEHCTBUTEIBHO BBITIONHAIACH U YKa3aHHBIC 3HAUCHUS
JEHCTBUTEIBHO TOTYyYEHBI UIMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKOI.

[To pesynbraraM, 3aKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHHM, CTYJAEHT JIOMa IHIIET
OTYET ¥ 3alliIaeT ero Ha ciemyronieM 3aHsaTuu. [Ipu 3ammre oTdyeTa MOTYT OBITH 3aJaHBI



JI00BbIe BOIPOCHI MO TEOPUM M3Yy4YaeMOTO SIBJICHHMSI M MO IOJYYEHHBIM pe3yjbTaTaMm. 3a
OPUHATHIA OTYET MPernoJaBaTeNlb BBHICTABISIET CTYACHTY OLEHKY M IOCJIE 3TOr0 COOOIIaeT
HOMEp U Ha3BaHUE CIIeAyIoIIel 1a00paTopHOi paboThI.

Crpykrypa u ¢popma oryera o 1adopaTopHoii padote

OTtuer JOKEeH coepkKaTh CASAYIOLINE Pa3/iebl:

1. Llens paboTHI.

Ona cdopmynupoBaHa B ONHCAHUU JAOOpaTOPHOM paboOTHI, OTTyAa €€ CleAyeT
Hepenucarh.

2. Onucanue J1abopaTOPHOI YCTaHOBKH.

Onucanue  yCTaHOBKM  JOKHO  ObITh  KpaTkuM.  ClemyeT  OrpaHHYUTHCS
(GYHKIIMOHATTEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKU. He Hy>KHO MPUBOIUTH BHELTHETO
BuJa pubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT U MEPEUNCITUTh U3MEPHUTEIbHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
M3MEPEHHII.

3. PaGoune dpopmysbl.

PaGouumu Ha3bIBalOTCSI TOJIBKO T€ (POPMYJIbl, IO KOTOPHIM HENOCPEIACTBEHHO
MIPOM3BOJISATCS BEIYMCIECHUS UCCenyemMbix BeanunH. CreBa B popMyIie JOJDKHO CTOSATH TO,
YTO CJEAYeT ONPEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe mim m3BecTHO. Bce
MPHUBEACHHBIE POPMYJITBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMyn 1 pomMeKyTOUHBIE BRIPAKEHUS B 3TOM pasiesie MPUBOAUTH HE HYKHO.
®opmysbl s BBIYMCIEHUS IOTPEHIHOCTEH W IMPOBEACHUS MaTeMaTUyecKoil o0paboTKu
pe3yNbTaToOB U3MEPEHUI B 3TOM pa3jiesie TOXKe HE MPUBOAATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIICHUN.

B »TOM paszzpene ordera JOKHBI ObITH MPUBEIACHBI BCE M3MEPEHHBIE U BBIYHUCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, WX HY)XHO TPEIACTABIATh B BHJE HATJLSAHBIX Tabmui. B
MPUBOJIMMBIX 3HAYCHHUSX HEIB3SI OCTABIATH JIMITHUE JCCATHYHBIC Pa3psiabl (moapolOHee 00
ATOM TIOWJIET peub HIKe). B paboTe MokeT ObITh HECKOIBKO 3aJIaHWi, BCE OHH JIOJDKHBI
OBITH TIPUBEJICHBI B 3TOM pa3Jielie.

5. IIpuMepsrl BBIUUCIEHU.

B sTom pasnene oryeTa HOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAMTH BCEX BBIUMCICHHUM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMEpPa MO Kaxa0il ¢opMyise. DTOT pasaen HyX eH Ui TOro, YTOOBI
mpernojaBaTeNito ObUIO Jierde HaWTH OMMOKY B BBIUMCICHHSX WIA H3MEPEHHSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beiuncienue norpenHocTei.

B »TOoM pasmene ordeta AODKHBI OBITH TMPEACTABICHBI (OPMYIBI, MO KOTOPBIM
NpOBOAMIIACH MaTeMaTudeckass oOpaboTka pe3ylnbTaToB U3MepeHui. J{oJKHBI OBITH
BbIBEJICHBI (OPMYJbI, IO KOTOPHIM BBIUMCISUINCH CHCTEMATHUYECKUE U ClydalHbIe
MOTPELIHOCTH U MPEICTABIECHbBI IPUMEPHI BEIYMCIICHUH MO KaXX/10M U3 HUX.

OTOT pa3fen oTyeTa CaMblil CHOXHBIA Ay cTylaeHToB. Ilo Hemy Oojblie Bcero
BOIIPOCOB, B HEM O0JIbIIIe BCero OmMOOK. Teopust morpentHocTeit 0ObIYHO OBIBaCT HAMKMCAaHA
JUIL TIOATOTOBJIEHHOTO YHWTATENsA, 3HAKOMOIO C BBICHIEH MareMaTUKod. B Hactosmem



MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAaXXHOE IO ATOM TEME M H3JI0KHUTh
Marepual 1o BO3MOKHOCTHU ITPOCTO.

7. I'paduku 1 pUCYHKH.

Hebonpmme rpaduky 1 puCYHKH pa3MemIalrTcs B TeKCTe, a Oonbime - popmara A4 -
OPUBOJATCA HA OTIEIBHOM JHcTe. B 11000M ciayyae OHM JOJDKHBI OBITH HOJIMCAHBI U
IPOHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCBUIKM B TeKCTe oTueTa. I'paduku o0s3aTenbHO
BBIIIOJHAIOTCA Ha MUJUIMMETpoBOW Oymare. Ha kaxaoll ocu AOKHO ObITh 0003HAYEHO,
Kakasl BeJIMYMHA U B KaKUX €IMHULAX BAOJb Hee OTKIaabiBaeTcsa. Ha camMux ocsix IOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MepeHHble Ha ONbITE 3HAYCHUS
MOAMKUCHIBATE HA oOcCsAX He ciuenyeT. Ha rpaduk o00sS3aTenbHO HAHOCATCS — BCE
AKCIEPUMEHTAIBHBIE TOYKH, M MPOBOJUTCS COEAMHSIOMAA UX JUHUA. OKOJO OJHOM WU
HECKOJIbKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKUE IOIPEIIHOCTH COOTBETCTBYIOLIUX
u3MepeHuil (moapoOHee 00 3TOM MOMAET peyub HUKE).

8. OKoHUYaTeNbHBIE PE3YJIBTAThI, UX 00CYK/IECHUE, BHIBOJIBI.

B stOoM pasnene oruera HY)KHO MOABECTH HUTOr MpoJenaHHOM paboTel. Cnemyer
HaNucaTh, KAKUE MOJYYEHbl BEIMYUHBI, U C KAKUMU HOTPEIIHOCTSMH.

Ecnu n3mepenns mpoBOIMIMCH PA3HBIMU METOJAMH, TO 00sS3aTeIbHO HY>KHO CPAaBHHUTH
3TH PEe3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKJIIOUYEHUE, KAKOM METOJ Jy4lle, TOYHEE,
ynoOHee.

Ecnu m3BecTHO TabiMyHOE 3HAYEHUE W3MEPEHHON BEIUYHMHBI, TO HY)XHO 0053aTeIbHO
CPAaBHUTD €T0 C MOJTYYEHHBIM Ha OIbITE 3HAYEHUEM U JIaTh apryMEHTUPOBAHHOE 3aKIIOUYEHUE
00 UX COBIAJCHUH UJIM HECOBIIAICHUHU.

Ecnu B pabote 3HaueHus OAHON M TOM K€ BEITUYMHBI MOJYUYEHbI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU pe3yJbTaTbl HYKHO 00s3aTeIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKTFOYCHHUE 00 WX COBITAJICHUH WM HECOBITAICHUH.

B ciywae, xorma MexAy CpaBHUBAa€MbIMU BEIMYMHAMH HWMEIOTCS HEIONMYCTHMBIE
pPacXoXKJIEHUs, 3TO HY)KHO 00s3aTeTbHO OTMETHTh B OTYETE W BHICKA3aTh MPEIIOI0KEHUE O
BO3MOJKHBIX IPUYMHAX 3TOIO0 HECOBMAICHHUS.

Ecnu B paboTe cTaBUIOCH LIENBIO MPOBEPUTHh KAKOW-TO (PU3MUECKUN 3aKOH WU U3YUYHUTh
SBJICHUE, TO B JAHHOM pa3jesie HeoOX0UMO J1aTh 0OOCHOBAHHBIM OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ 1OMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otuer no naboparopHoii paboTe AOHKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu
Ha JINCTaX BEIYTCS TOJBKO C OAHOW CTOpoHHI. [lo Kpasim nucTta MoJDKHA OBITH OCTaBJICHA
pamka muUpHHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTaX HE HY)KHO, HO H
3acTynaTh 3a Hee He cienyeT. B pamke B BepXHEM I0JI€ HYXHO JIMIIb MOCTAaBUTh HOMEP
cTpaHunbl. [IpoHyMepOBaHHBIMU JTOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
[1epBblil TUCT — TUTYJIBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Eciau Bel ucnonb3yere uyxue 3aroToBKH, TO OyabTe
TrOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKU, KOTOPBHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI1 Mepe OTHOCUTCS K (hopMyiaM, KOTOpble Bbl mojgcMoTpenu y Koro-To, a He BBIBEIU
camu. Jlyume cnpocuts npenojaBaresns. OH MOJACKAXKET WU IPOBEPUT, MPABUIIBHO 11 Yy Bac
HOJTy4NIIOCh.



TuTynbHBIA TUCT pabOTBI MOXET OBITH HAMMKMCAH OT PYKHU WJIM HAledyaTaH Ha MPUHTEPE.
DneKTpoHHAas Bepcus TUTYJIBHOIO JIMCTa HaxoauTcs Ha caite I'Y Alla.
Mertoandeckue yKa3aHusl 1O BBITIOTHEHHUIO J1a00paTOPHBIX pabOT MPUBEICHBI B CIEAYIOIIUX
nocobusx umeronuxcs B 6ndnuoreke ['Y AIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:
4. Mexanuka. Komnebanust u BosiHbl. MouekynsipHas ¢usuka. JIabopaTopHbI MPaKTHKYM
//M.M. Koanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. Ilpuunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

5. DnektpudectBo W MarHetusM. JlaGoparopuwiii mnpaktukym// /E.H. Kormukos, C.A.
[lep6ak, 1.1 Kosanenko, FO.A. Ky3uenos, M.H. Kynsounkas, H.I1. Jlasposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pyrekos, , FO.H. Ilapes, b.®.
Hludpun, 2010,84 c.

6. BomnoBass ontuka JlaGopatopubiii mpaktukym //E.H. Kotmukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KanroBas ¢usuka. Jlabopatopusiii npaktukym //I'.A. BecuuueBa, .M Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpumunko, C.I1.danees,
E.B.Xonunesa, IO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeTtoauyeckue yka3aHus 1Jisi 00y4aIOIIUXCS MO MPOXOKIAEHUIO CAMOCTOSITETbHOI
padoThbI

B xoze BBINOJHEHUS caMOCTOSATENbHON padOThl, OOyUarOUIUIiCs BBIIOJIHSAET paboTy Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSITENBHOW paboThl, y oOydaromierocst GopMUpyeTcs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOEGHMHM U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HaHHUI, 00ECHeunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, IIOMOTaeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIbHYIO  paloTy
00yYaromuxcs SBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

— METOJIMYECKHE yKa3aHWUs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (1t 00ydaronuxcst
10 3204HOU (hopMme 0OyUeHUs).

MeTtoauyeckue yKa3zaHusi JUIs 00y4YalOUIMXCSl MO MPOXOKIEHUIO MPOMEKYTOUYHOM
aTTecTalu

[IpomexyrouHas  artectanus  oOydalomuxcst — MpeaycMaTpuBaeT  OLICHHWBaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO mucHuminHe. OHa BKIIOYAeT B
cebs:



— D9K3aMeH — (opMmMa OLEHKM 3HAHUH, MOJYYEHHBIX OOYYaIOIIMMCS B Ipolecce
U3y4YCHUS BCEH JMCIMIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATENILHOI pabOoThI, CIIOCOOHOCTH
NPUMEHATh MX JUIA PEHICHUsS NMPAKTUYECKUX 337ady. JK3aMeH, Kak IPaBWIJIO, MPOBOAMTCS B
Heproj SK3aMEHAIIMOHHOM CECCMM M 3aBepIIaeTCs AaTTECTAlMOHHOW OLEHKOW «OTIMYHOM,
«XOPOLIO», «YIOBIECTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHLHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




