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Pa6oyas mporpamma JUCHHIUTHEE] «OpraHu3anis i TEXHOJIOT U HaTypHBIX 3KCICPHMEHTOB
B NPOMBIIUIEHHOW H IOXapHOH Oe3omacHOCTH» pa3pabOTaHa Ha OCHOBAHHH CIIEAYIOIINX
HOPMATHBHBIX JOKYMEHTOB!
o (DexepajbHBIM TOCYIApPCTBEHHBIH O00pa3oBATCNBHBIL CTAHAAPT BBICIIETO 0OpasoBaHMs,
YTBEepKICHHBIHA MprKa3oM MunucTepeTBa 06pazoBanus u Hayku Poccuitckoit @enepanuu Ne 885
ot «30» uroist 2014 r. o Hanpasaeruio noarotoska 20.06.01 — TexuocdepHas 6e301aCHOCTS;
e (OOmas xapakTepucTHKa 00pa30BaTeNbHOM [IPOTPAMMEL,
e Ilacmopr HayuHoit cremmamsaocTd 05.26.03 — [ToxkapHast H IpOMBIIUICHHAS Ge3011acHOCTE
(o oTpaciaM), pa3pabOTAHHBIH SKCIEPTHEIM COBETOM BpICIIel aTTeCTAlHOHHOH KOMHCCHH
MHuHUCTEPCTBA B CBA3M C YTBEPHIEHHEM IprKasa MuHobpHayku Poccuu ot 25 ¢espait 2009 r.
Ne59 «O6 yreeprkaenny HoMEHKIATYPEl HAYUHBIX CIIELUAAIBHOCTEH, 10 KOTOPBIM ITPACYKIAI0TCS
yueHkle cTenenny (pedaxyus om 14 dexabps 2015 200q).

Pa6ouas nporpamMma JACIHTITHHEL 3acny1naHa ¥ YTBEPXKJIEHA Ha 3acenannn kadenpsl BIK
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1. O0mue mMoa0KEHHS
1.1 Teab yuaeGHOM HHCOUILTHEBI — (OPMHPOBAHHE KOMILIEKCA 3HAHMIT, YMEHUI U HABBLIKOB B
OpraHH3aIHH HA TYPHBIX SKCIIEPAMEH TOB B IPOMBIIIIEHHOM H 110 K apHOH HesoracHoC TH.
B mporecce H3ydeHHA JaHHOW [MCIMIUIMHBI ACIHPaHT bopMupyeT  CICIyIOLIHE
KOMITeTEHIHH:
e croco0HOCTE paspabarhiBaTh HAyuHble OCHOBBL OLEHKH M YIPAB/ICHHA PHCKAMH
110 X APOOTACHBIX M OIACHBIX MIPOH3BO/IC TBEHHBIX 00BEK TOB (TIK-3).

1.2 3apaun y4eOHOH JHCHHIIHHBIL:
* hopmuposanue sHanuii
- OCHOBHBIX IIPUHIWITIOB OPTAHU3ALMH ¥ [I0C TAHOBKM SKCTIEPUMEH T allbHbIX HCCIENIOBAHMIH;
- IPHHIMMTIOR pa3pabo TKH ¥ BEIOOpa Me TO/IMK IIPOBE/ICHNS SKCIICPUMEH Ta;
* hopmuposanue ymenui
- paspaGoTKM METOMHMK IPOBEICHHS SKCIEPUMEHTa B OONACTH NPOMBIIIICHHOH K
TI0 K apHO# 0€30I1acHOC T H;
* hopmuposanue HaABHIKOE
- IIPOBEEHHS HKCIIEPEMEH Ta B 00JIAC TH IPOMBIIICHHOH 1 110 )X apHOH 5€30MacHOC TH.

1.3 IIpeameromM ocBOSHHS AHCUHILIAHBI IBJIAIOTCS CJIEyIOMIHe 00BEKTHI:
- M€ TOJIMKH TIPOBEICHHS SKCIIEPUMEH T4,
- Me TOJIbI B CPEJIC TBA, HEOOXOMMMBIE [UTs 00€CIICICHUS Ha Ty PHBIX SKCIEPHMEH TORB.

1.4 MecTo yueOHO JHCUHILUIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMmbl
Jucrmmmasa B1.J1B.02.4 «Oprasusaiuss ¥ TEXHOTOTHS HATYPHBIX SKCICPHMEHTOB B
TIPOMBIIIIEHHOH | [OJKapHOH 6e30IacHoC TH ABISE TCs JUCLIUTUMHON 110 BRIOOpY BapHa THBHOM
yac TH IHKIa 6a3080ro yueOHOIo IiaHa.
JIMCIMIUIMHE MCHONB3Ye T Csl IIPH MOAT0 TOBKE IO CHEIHANTBHOC TH 05.26.03 — IloxapHas |
IPOMEIIUIEHHAs 0€30II1aCHOCTH (II0 OTpAacisAM) H BEIIOIHEHUH Hay4HO-KBAHM PUKALHOHHOH
pabo THI (IHccep Talym).

2. IlepedeHs MUIAHUPYEMBIX Pe3y/IbTATOB 00yYeHHs 10 JHCUMILINHE, COOTHECCHHBIX ¢
IIAHHPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa3oBaTe/IbHOH MPOrpaMMeI

B pesyibTaTe W3ydeHHs JUCIMIUIMHBI ACIHMPAHT AOJKEH OCBOMTH YacTH YKa3aHHBX B
nyHKTe 1.1 KOMIle TEHIMH | JEMOHC TPUPOBA TH CIS/IYIONIIE PEe3yilh Ta TEI:
3HaTh:
— OCHOBHBIE IIPUHIAITEI OPTaHKU3ALHHM U I10C TAHOBKH 9KCIICPUMEH T aJIbHBIX HCCIIeI0BAHHH;
— HpHHIMIEL pa3pabo TKH U BEIOOpa Me TOIHK IPOBEICHHUS SKCIICPUMEH T4.
YMeTh:
— BBITOMHESTH IKCIEPUMEHT ajibHBle HCCIeoBaHus (ITaHHPOBAHHKC, BLIOOP METOIUK H
CPEJIC TB U3MEPEHNUA);
— paspabaThIBATE METOJMKH IPOBENECHHS OKCIEPHMEHTA B o0NacTH TOXKapHOH H
IPOMBIIUIEHHOH 6e30IacHOC TH.
Bnagern:
— HABBLIKAMH IPOBEJCHAS OSKCIEPUMEHTA B OONACTH MOJXKApHOH H IPOMBITIUICHHOH
fe30macHoC TH.



2.1 IucuunauaapHas kapra komnerenuun ITK-3

Kon ®opMyIHPOBKA KOMIIETEHIIHH
ITK-3 crocobHOC T paspadaThiBaTh HAY4YHBIC OCHOBBI OLCHKM M YIIPaBICHHSA
PHCKaMH TI0 5K aPOOTIaCHBIX H OIACHBIX POU3BOJICT BEHHBIX 00BEK TOB
Kon ®opMyaUPOBKA THCIMIIHHAPHOH YaCTH KOMIETEHIHH
TIK-3 CrocOOHOC Th pazpabaThBATE Me TOJIBI IKCIIEPUMEH T AJIEHBIX
WCCIIeJIOBAHMH pHCKOB B o0nmacTH TOJXKAapHOH H HPOMBILIUICHHOH
b1.71B.02.4 6e301acHOC TH

TpebGoBanus K KOMOIOHEHTHOMY COCTABY YaCTH KOMIETCHINH

IlepeyeHb KOMIIOHEHTOB
(NIAHHPYEMBIX Pe3yJIbTATOB 00y4eHus)

Buap! yuebnoi
padoThl

CpencrBa
OLIEHKH

3HaTh:

OCHOBHEIE TIPUHITHATIB OpraHU3aIuH H
IIOC TAHOBKHA SKCIIEPUMEH T allbHBIX
HCCIIEeI0OBaHHH;

NpHHIMIBEL pa3paboTKH M BHIOOpPa MeTOMHK
[IPOBECHHSI SKCIIEPHMEHT &

CamocmosamenvHas
paboma achupanmos.

Cobecedosaniue.

YmMmerh:
BBIIONHI Th SKCIIEPUMEHT aJIbHbBIE MCCIICI0BAHMS
(ImaHupoBaHKe, BEIOOP METOIMK U CPEICTB

H3MEPEHH);
paszpabaTHBaTh METOTUKH  IPOBEJICHHS
SKCIepUMeHTa B 00JacTH TMOXKAPHOM |

TIPOMBIIUIEHHOH 0€30IacHoC TH

IIpaxmudeckue 3anamus.
CamocmosmenvHast
paboma acnupanmos.

Cobecedosatie.
Teopueckoe
3a0anie.

Bnagern:

HABEIKAMH  IIPOBEJICHHS  OJKCIEPUMEHTa B
obnacTH  IHOJKApHOW W IIPOMBINUICHHOH
Oe3omnacHOCTH

Camocmosmenvnas
padboma acnupanmos.

Cobecedosanue.
Teopueckoe
3a0auue.

3. CTpykTypa yueGHOH AHCUMIUIMHDI IO BUIaM H GopmaM y4eOHOMH padoThI

O6mas TpyzoémkocTs mucrpmumHsl coc TaBnser 2 3E (1 3E =36 4ac.).

O6beM 1 BuAB yueOHOH pabo TH

Tabmma 1

Ng Bun yue6Hoii padoThl T EXAOOMICaOTEy Y
ILII. 4 cemecTp S5 cemecTp

1 AymitopHas paboTa 16
B Towm umcre:
Jlexmm (JI) -
IMpax Trueckue 3ana Tusg (113) 16

2 Kor Tpois camoc Tost TesHo# pabo TeL (KCP) 2
CamocTos tenbHas pabora (CP) 54
dopma ¥ TOTOBOTO KOH T POJIAL: 3auer




4. Cogep:xanne y4eOHOH TUCIHNIHHBI

4.1 MoayibHbIH TeMaTHYECKHIT IIJIaH

Tabmiua 2
Tema THUECKHil [ITAH IO MOXY/ISIM yueOHOM JMCIMIUTHHEL (4 ceMecTp)
Homep Kosiu4yecTBO 4acoB U BHABI 3aHATHI
pas- ayauropHas Tpymoém
geaa | Homep TeMbl .. | Camocrosn
AMcUH- ,[lHCIIHI:l,'lJIHHbI paooTa KCP Wroroppmdt | _ oo KO/C;IE
MUTHH seero | JI | II3 ICOHTPOJIE pabora .
bl
) | 4 2 8 10
2 6 6 19 25
Bcero mo pasjeiy: 8 - 8 1 27 36
2 3 8 8 27 35
Bcero mo pasgeny: 8 - 8 1 27 36
Hroro: 16 - 16 2 54 72/2

4.2. Coep:kaHue pas3je/ioB H TeM y4eOHOH THCIHILIHHEI

Pasmen 1. Opranusanusi HATYPHBIX IKCHEPUMEHTOB B 00,1aCTH MOKAPHOH H
HPOMBINIIEHHOH 0€30aCHOCTH
(13 -8 4.,CP-274.)

Tema 1. OpraHu3anuOHHBIE 0CHOBBI SKCIIEPHMEHTAILHBIX HCC/Ie10BAHHA

Opranuzanus JKCIEPUMEH T AJIEHBIX HCCIEIOBaHHMH. [Topsnok BBITIOTHEHHUA
SKCIIEPUMEH TANBHBIX HCCleoBanmid. IliaHupoBaHHe SKCICPUMCHTA. PaspaboTka 1 BBIOOD
METONHK NPOBEACHUS 3JKCHEPUMEHTa. BuIOOp CpeICcTB H3MEPEHHS. [IpoBenenue cepuu
JKCIIEPUMEH TANIBHBIX Hecaenosanuit, O6pabo Tka MOMyICHHBIX PE3YIL TA T OB.

Tema 2. Yeaopus 6€30I1aCHOCTH NPOBENCHHS HATYPHBIX JKCIIEPUMEHTOB

HeobxomuMble W JOCTATOYHLIE YCIOBHUSA O€30IaCHOCTH HATYPHBIX OSKCICPHMEH TOB.
OneHka HeOOXOIMMOTO KOIMYeCTBA HATYPHBIX OKCIEPHUMEHTOB. MeTOMHKH 00eCHedeHus
Oe30MmacHOC TH Ha TYPHBIX SKCIIEPUMEH TOB

Pasjen 2. TeXHOJOrHH HATYPHBIX YKCIEPHMEHTOB B 00/IaCTH MOKAPHOI H NPOMBINIJICHHOH
0e30IacHOCTH
(I13 -8 4., CP —27u.)

Tema 3. Meroasl H cpeicrsa, HeoOXxoxumblie s o0ecredeHHs HATypPHbBIX
IKCIIEPHMEHTOB

MeTOAB H CPEACTBA CHHJKEHUS MOIIHOCTH KCTOYHHKOB OIACHOCTH B HaTypHOM
sKcrepuMen Te. MeTOJEl H CpeJIc TBA YBEIHYCHHs PAacCTOSAHHMA OIaCHOTO BO3JICHC TBUSA B XOZE
HA TYPHOTO SKCIIEPHMEHT a. Me TO/IbI U CPe/IC TBA YMEHBIIECHHS BPEMEHH OIIACHOI0 BO3ICHC TBHA B
XO0JIe Ha TYPHOTO JKCIEPUMEH Ta.

4.3, Tlepeuens Tem 1abopaTOpHBIX pador
Tpy B3y9eHUH JAHHOM IHCIHILIHHEEI 1a60pa TOPHBIE pabo THI HE IPE/yCMO T PEHEL



4.4. TlepeveHn TeM NPAKTHYECKUX 3aHATHH

Tabmima 3
TeMb!I Ipak THIECKUX 3aHs TUi (13 nyHkTa 4.2.2)
" Henop HamMmeHOBaHHE TEMEI Hamyenonasis [Ipenac TaBieHHe
ILIL. TEMBL OIIEHOYHOI0
IpaK THIECKOIO 3aHs THS OIIEHOYHOI'0 CPE/IC TBa
JIACITMILIAHBL CpeacTBa

1 1 Coc TaBienue mwiana | CobecenoBanye. | Bompockl Mo Temam /

IKCIIEPUMEH Ta Tropueckoe pasjenaM AHCLMTUIAHEL.
3ajaHue. Temer TBOPYECKHX
3aJaHHH.

2 ¥ HeoOxomimele u | CoGecenoranue. | Bompocel mo Temam /
IOC Ta TOUHBIE ycnoBust | TBopYecKoe paszenaM JHCLUIUTHHEL
fe301acHOC TH HATYPHBIX | 3a/IaHHC. Temel TBOPYECKHX
SKCIIEPUMEH TOB 3a/1aHHi.

3 2 OueHka neobxommoro | CobecenoBanue. Bormpocel o Temam /
KOJIMYEC TBa HaTypHBIX | TBOpUECKOE paszenam JUCLHUIUIHHBL
9KCIIEPHMEH TOB 3a/1aHKe. Tembr TBOPYECKHX

3a]aHHH.

4 2 Me TonuKH obecreuenus | CobecenoBanue. | Bonpocsl mo Temam /
fe30macHoC TH HATypHbBIX | TBOpUecKoe pazjiesiaM JUCIHIUTHHEL
IKCTIIEPHMEH TOB 3a/1aHue. Temsbl TBOPUYECKAX

3aIaHuH.

5 3 MeTonbl H cpenctia | Cobecenopanue. | Bonpocsl o Temam /
CHM K EHHUSA MolHoc TH | TBOpUecKoe paszenaM JECIHILIHHEL
HCTOYHHMKOB OIIACHOCTH B | 3aJaHHe. TeMBl TBOPUECKUX
HATYPHOM 3KCIIEPHMEH T € 3aJaHUH.

6 3 MeTonsl " cpenctea | Cobecenopanue. | Bompockl 1o Temam /
YBEITMICHUS paccTosHUs | TBOpUecKoe paszenam JUCIUIIHHEL.
OIIACHOTO  BO3JledcTBHS B | 3aHaHHE. Temer TBOPUYECKHX
xXoje Ha TYpPHOIO 3a7]aHuH.
IKCIIEPUMEH Ta

¥ 3 MeTtons! " cpencTBa | Cobecenosarue. | Bompockl mo Temam /
YMEHBIIEHHS] BpeMeHH | TBopueckoe pazzenaM JUCLAILTAHEL,
OIIacHOr0  BO3OEHCTBHs B | 3aIaHUE. Tembl TBOPUYECKHX
xXozme HaTypHOIO 3a7aHHH.

IKCIIEPHMEH T2

4.5. Tlepeuenn TeM CeMHHAPCKHX 3aHATHI

[Tpy U3yHEHUH JAHHON TUCIHIUIMHEI CEMUHAPCKUE 3aH THS HE IIPE/yCMO TPEHEL




4.6. ConepskaHHe CAMOCTOSITEIbHO pafoTHI ACMHPAHTOB
CamocTOsTeNpHas paboTa AacIMPaHTOB 3aKIEOYaeTCA B TEOPCTHHECKOM H3YHCHIH
KOHKPE THBIX BOIIPOCOB 1 BBIIONHEHHN TBOPYECKUX 381aHHH.

Tabmma 4
TeMbI caMoC TOSI TeIBHBIX 3alaHu#
Neo Homep HawmMeHoBaHHE TEMEI Haumenosanue [Tpenc TaBneHuE
ILIL. T EeMEI €aMoC TOS TENEHOH padoT Bl OIIEHOYHOI'0 OIIEHOYHOTO
JTACLIATUIAHEL cpencTBa Cpenc TBa

1 1 Opranuzamys Cobecenosanue Bormpockl o TeMe
9KCIIEPHMEH T aJIBHBIX JACITATTAHBI
HCCIISIOBAHMUH.

2 1 [Topsmox semonuenns | Cobecemopanue Bompocer mo Teme
9KCIIEPUMEH T AJIbHBIX JTACITATUTHHEL
HCCIIeOBaHHHN

3 1 PaspaboTka ® BeiGop MeTomuk | CobecenoBanue Bormpocs! o TeMe
[IPOBEJICHUS SKCIIEPHMEHT a. JTACITUTUIAHEL

4 1 ObpaboTka pesyimsTaToB | CobecejioBanue Bompocs! 110 TeMe
9KCIIEPHMEH Ta JTACITHIUIAHEI

5 2 Ha KOHKpPE THOM npumepe | TBopueckoe Tembl TBOPYECKHX
HATYpPHOTO SKCIEPUMEH Ta | 3a/laHue 3a1aHuN
[0Ka3aTh HeoOXOAMMBIE YCIIOBHS
obecrieuenns 0€3011aCHOCTH

6 2 3aBUCHMOC Th xoimgecTBa | CobecemoBanue Bompoce!r mo Teme
JKCTIEPUMEH TAJIBHBIX JAHHBIX OT JCITATLTHHEI
JIOBEPH TEIBHOH  BEPOSATHOCTH
BBEIBOJIOB

7 2 PaccMoTpe Thb npumep | TBopueckoe TeMbl TBOPYECKHX
TIPUMEHEHUS Me TOIUKH | 3alaHHe 3amaHuit
OpraHH3aliH fe3omnacHoro
HATYPHOIO  OSKCIEpUMEHTa B
obnac Tu 110 K apHOH W
MPOMBIIUICHHOH 0€3011aCHOC TH

8 3 Ha KOHKpE THOM npumepe | TBopueckoe TeMBl TBOPYECKHX
[IOKa3aTh 5(pHeKTUBHOC T | 3a[aHUe 3alaHul
T eXHUIECKOr0 CpelIcTBa
CHH YK CHHA MOIITHOC TH
HC TOYHHKA ONACHOC TH

9 3 PacemoTpe Th npuMeps! | TBop4ecKoe TeMbl TBOPUECKHMX
HATYPHBIX  OKCIEPUMEHTOB  C | 33J]aHUC 3aaHul
HCITOIB30BaHHEM KpH TEpHEB
10 100HST

5. MeroauyecKHe YKA3aHUsL /I8 aCIIHPAHTOB [0 U3Y4YeHHI0 JHCHHILITHBI

[Tpy m3ydeHwd mUCHMIUTEHBI «OpraHu3alys W TEXHOJIOrHS HATYPHBIX IKCICPHMCHTOB B

IPOMBIIUIEHHOK ¥ TIOapHOH 0e30macHOCTH» acIHpaHTaM —Leleco00pasHO  BBRIIONHATH
CIEIyIOIIe PEKOMEH IAlIH:

1. Usyuenue yaeOHOM TUCLMIUIMHEL TOIKHO BEC THCH CUC TEMA THICCKH,
2. Ilocne msydeHns xakoro-mubo pasmena mo y4eOHHKY MWIM KOHCHIEKTHBIM MaTcpHanaMm

peKOMeHMCTCH nmo namMsaTH BOCHpOPI?»BeCTH OCHOBHEIE TCpPMHHEI, OI'IPC,H,CJ’I(?HI/IF[, TIOHA THA
paszena;




3. Bes TeMaTHKa BOMPOCOB, M3y4aeMBIX CaMOCTOS TENBHO, 3a/(acTCA MPEOAaBa TCICM.
VM ke DaloTcs WCTOYHAKH (B TEPBYIO OYEpElb BHOBD H3NAHHEIC B [EPHOIMIECKOH Hay4HOMH
JMTepaType) Uit Gonee Jie TANbHOTO IIOHUMAHH BOIPOCOB, O3BYYEHHBIX Ha JICKILH,

4, K BBIOIOJHEHMIO IIPAK T HYECKUX 3a/{aHui IPHC T yNaTh MOCIe caMoCTOAT eNEHOH pado TEI
TI0 H3YYEHWIO TEOPE THYECKHX BOIIPOCOB.

6. O6pa3oBaTe/ibHbIe TEXHOJIOTHH, HCII0IB3YeMbIE
nJist POPMHPOBAHHS KOMITETEH Ui

JII YCHEIIHOrO OCBOGHMS JUCHMIUIAHEL IPUMEHAIOTCHA pasiMHbIC 00pa30Ba TeIbHEIE
TEXHONIOIHH, KOTOphE OOECHeYHBAIOT MAOCTHIKCHHE IUIAHUPYEMBIX DPE3yIbTaTOB 00yueHHs
COTVIACHO OCHOBHOM PO eCCHOHATBHOM 00pa3oBa TeJBHOH IPOrPaMMBbL.

[IpoBesieHre IPAK THYECKHX 3aHATHH OCHOBBIBACTCA Ha HMHTEPAKTHBHOM METOAC
0BydeHrs, IPE KOTOPOM acIHPaHThl B3AUMOJCHCTBYIOT HE TOJBKO C IPEMOAABATE/CM, HO H
Apyr ¢ Apyrom. Ilpu 5 TOM JOMHHHpYET aK THBHOCTH aCIHPAHTOB B IIPOHCCCe obyuenns. MecTo
mpenojaBaTeNs B MHTCPAKTHBHBIX 3aHATHAX CBOJMTCA K HAMPABICHHIO ACATEIRHOCTH
ACIIMPAH TOB Ha JIOC TH ) €HHE LENeH 3aHs THA.

BoIpocH! TpeTojiaBaTelsl UId CaMOCTOs TeJIBHOT0 M3YHICHHs MaTepHana HAlCNeHbl Ha
aK THBH3ALMIO TIPOIIECCOB YCBOSHHSI MaTEPHANd, & TaK)Ke Ha PasBU TUE JIOIHISCKOr0 MBIIIICHHA.
[IpemonaBaTeNb 3apaHee BHIACT CIMCOK BONPOCOB, YCTAHABIMBAIOIIMX CBAM C H3YHACMBIM
Ma TePUATIOM.

7. @oHA OLEHOYHBIX CPEICTB
®OHJ OIEHOYHBIX CPEACTB JUIA MPOBEIEHHs MPOMEIKY TOUHOH aT TE€CTAIMA i TEKYIICTo
KOHTponss mo mucuuwmHe «OpraHusamus © TEXHONOTHA HATYPHBIX OKCICPHMCHTOB B
IPOMBIIIICHHON M I10KapHOM (€30MacHOCTH» NPEACTABICH B BHAC NPHIOKCHAT K pabouei
IIporpamMme JHCITHILTAHEL



8. IlepeveHnb yueOHO-METOAHIECKOI0 H HH(pOPMAIIHOHHOTO0 00ecneyenust s
caMOCTOATEILHOH pa60oThHI 00yYAIMXCS N0 AUCUHILTHHE

8.1. Kapra ofecrne4eHHOCTH THCIUTUIHHI y4ae0H0-MeTOHY eCKOi JUTEpPATYpOoH

[ BIIOK

(yuKn QUCYUNIUHBL/ BI0K)

B1.J1B.02.4 «Opranusaiyis 1
TEXHOJIOTHS HATYPHBIX

JKCIIEPHIMEHTOB B
[POMBIIIIEHHOH ¥ OKAPHOH basoBas 4acTh LMKIA obsizaTenpHas
\
A3OTIACHGCTEY X | BapuaruMBHas 4acTh MMKIMA | X |10 BEIOOPY
acIHpaHTa

(undeKc 1 nonHoe HA36aHue
QUCYUNIUHDBL)

Texnocdepnas GezonacHocTb /
20.06.01/ o ep
okapHasi 1 l'l[)OMblLIJJIE,HHElﬂ 0e30MacHOCTDb

05.26.03
k00 Hanpaeienus / wugpp (NOAHBIC HAUMEHOBAHUSA HANPABIEHUA noozomosxu /
HAY4HOU CHEYUANbHOCHIU HANPABAEHHOCTIU NPO2PAMMBL)

2017 Cemectp(-b1): 4

(200 ymeepocoeHUs KonuuecTBO
yueGHOo20 naana) ACTTUPAHTOB:

darynvmem 20pHO-HePMAHOU
Kagpeopa Besonacnocnbo DiCU3HEOeAMeNbHOCTNU
men. 8(342)219-84-82; bg@pstu.ru

(KOHMAKMHAS UHPOPMAYLU)

8.2. IlepedeHb OCHOBHOH U MOMOJIHUTENLHOH yIeOHOoH IMTepaTyphI

B Konu4decTso
, IK3EMILISPOB B
Bubauorpaguieckoe onucanue
pubnuorexet+kadenpe;
Ne (asmop, 3a2nasue, Gud U30aHs, MECHO, U30amenbCmeo,
MeCTOHAX0KIEHHE
200 U3OAHUS, KONUHECNEO CIPAHLY)
3J1eKTPOHHBIX
H3TaHUH
1 2 3
1 OcHoBHasi JuTEPATYypa
OcHOBBI HAYYHBIX HCCIEIOBAHUH ! yuebnuk juis By30B / AL 2014 - 22
/ | Bonmum, B.A. MaxcumoB. — Mocksa: AKaIeMHs, 2012, 2014 — 349 2012 ; '
N 2
2 JlonmoaHuTeIbHA JIUTEPATYpa
2.1 YueOHble M HAYUHbIE H3AAHUS
OpraHu3anus OSKCIEePHMEHTAIbHEIX yccnenopaHui  © ydebHoe 1
] nocoGue / HM. Tenskos, C. H. CanreixkoBa ; CaHKT-
[leTepOyprexkuit roCyIapCTBEHHBIA rOPHBIH WHCTUTYT
(TeXHUYECKHH YHHBEPCUTET) .— Canxr-Tletepbypr : M3m-BO




Bubaunorpadgudeckoe onucaHue

Koau4gecTBo
IK3IEMILIAPOB B

Oubmio Texetkadenpe,
No (aemop, 3aznasue, 610 U3OAHUS, MECO, U30aAMeNbCmE0, Gezpe;
MeCTOHAXO0KIeHH e
200 U30AHUA, KONUYECHBO CIMPAHUY)
31eKTPOHHBIX
H3JaHHUI

i 2 3
CII6ITHU (TY), 2011.—83 c.

5 Hayusoe ucclenoBaHue: METOIMKA MPOBEICHHT H oopmieHHE / 24
1.H. Kysneno.— Mocksa : Jamxkos u K, 2004 .— 428 c.

2.2 TlepumoguyecKue H3AaHUA

1 | Besonacnocms mpyod 6 nPOMeIUIEHHOCTUY

2 | Becmnux ITHHITY. Bezonachocms u ynpasienHue puckamu

3 | Hooxcapnas be3onacrnocms

4 | Ipomvlutiennocmo 1 6e30nACHOCIIL

2.3 HopMaTHBHO-T€XHHYECKHE H3IAHU

@edepanvhviii 3axon «O RPOMBIUINEHHOT Be30NACHOCMU ONACHBIX

I e Texaxcnepm
npouseodcmeennvix 0Gvexmoey Ne 116-D3
Texnuueckuii peenamenm « O mpebosaHUax NOHCApHOU

2 P P P Koncynemanmllnioc
bezonacHocmuy

3 | Ilpasuna npomugonoicapHo20 pedcuma 6 Poccutickou @edepayu KoncynomanmlIlnioc

2.4 OduuuajbHble H3TAHHS
1 | Koucmumyyus Poccutickoii @edepayuu Kouncynomanmllnioc
2 | Tpyoosoii kooexc Poccuticko Pedepayuu KoncynomanmlIlnioc
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8.3. IlepeueHn pecypcoB HH(OPMATHOHHO-TETEKOMMY HUKAIINOHHOH CeTH
«HuTepHeT», He0OX0UMBIX 1Al OCBOCHH JHCIHILIUHbI

8.3.1. JInnen3HoHHbIE pecypcm]

1.  DOnexmponnan 6Gubnuomexa Ilepmcko20  HAYUOHANBHO2O0 UCCNE08AMENLCKO20
nONUMeXHUYECK020 yHUsepcumema [Dnekmpounslil pecypc] : [ROnHOMEKCMO6as basa oannvlx
anexmpoH, 0ok., usoan. 6 Hzo-ee IIHUITY] / Ilepm. nay. uccned. nonumexn. yu-m, Hayy. 6-xa. —
Hepmv, 2016. — Peoicum docmyna. http.//elib.pstu.ru, c8oB00ubIl. — 3a2n. ¢ sKpana.

2. Dnexmpouno-6ubnuomeunas —cucmema Hsoamenbcmso «Jlanvy  [Onexmponnuiil

pecypc] : [nonnomexcmosas 6aza OQHHBIX | DIEKMPOH. 6ePCUU KH., OICYPH. N0 ZyMAHum.,
obujecms., ecmecms. u mexi. naykam] / Onexmpon.-oubn. cucmema «H3z0-6a «/lanvy. — Cankm-
Iemepbype, 2010-2016. — Peocum docmyna: hitp://e.lanbook.com, no IP-adpecam rxomnviomep.
cemu Ilepm. nay. uccied. nonumext. yu-ma. — 3aeil. ¢ IKPAHa.

3. ProQuest Dissertations & Theses Global [Snexmponnuiil pecypc] : [noanomexcmosas
6asa Oanmbvix : Ouc. U OUNAOMHbLE PABONLL HA UH. A3. NO 6CeM OMPACHAM SHAHUSA] / ProQuest LLC.
_ Ann Arbor, 2016. — Pesicum docmyna: hitp://search.proquest.conv/pqdiglobal/dissertations, no

IP-adpecam komnvlomep. cemu Ilepm. Hay. uccied. nOTUMEXH. YH-md. — 3azn. ¢ sxkpand.

4. Dnexmpounas oOubnuomexa Ouccepmayuii  PI'B [Onexmponnwlii  pecypc]
[nonnomexcmosas. 6a3a OGHHBIX © NEKMPOH. 6ePCU OUC. U asmopegh. ouc. no 6cem Ompaciam
swanus] / Onexmpon. 6-xa Quc. — Mocxea, 2003-2016. — Pedicum oocmyna: http://diss.rsl.ruy,
komnwvlomep. cems Hayy. 6-xu Ilepm. nay. uccied. nONUMEXH. yH-ma. — 3aezn. ¢ oxpara.

5. Cambridge Journals [Electronic resource . HNOLHOMEKCIMOBUA baza OauHbIX
SNEKMPOH. JICYPH. MO 2YMAHUM., €CIMeCms., U MeXH. HAYKaM Ha aHen. A3. ] / University of
Cambridge. — Cambridge : Cambridge University Press, 1 770-2012. — Peowcum Oocmyna:
http://journals.cambridge.org/. — 3azn. ¢ sxpana. 11.

8.3.1.1. UadopManuoHHbIE CIIPABOUHbIC CHCTEMBI

1. Cnpasounas Ipasosas Cucmema Koncyromanmlinioc [Dnexmpounwviii pecype]
[nonnomexcmosas 6aza OAHHLIX RPABOGOTE UHPOPM. | OOK., KOMMEHM., KH., CHL., 0630pbL U Op. [. —
Bepcus 4015.00.02, cemesas, 50 cmanyuu. — Mockea, 1992-2016. — Peowcum oOocmyna:
Komnwiomep. cemv Hayu. 6-xu Ilepm. Hay. uccned. ROTUMEXH. YH-ma. — 3aen. ¢ sxpana.

2. Hugpopmayuonnas cucmema Texaxcnepm: Humpanem [Onexmponnwiii  pecype] -
[nonnomexcmosas 6a3a OanHBIX NPABOGOUH UHPOPM. : 3UKOHOOAM. U HOPMAINUS. O0K., KOMMEHM.,
oicypr. u Op.] / Kodexc. — Bepcus 6.3.2.22, cemesas, 50 paboyux mecm. — Canxm-Ilemepoype,
2009-2013. — Peawcum docmyna: Komnviomep. cemv Hayu. 6-xu Ilepm. nay. uceneod. NONUMEXH.
YH-ma. — 3a2i. ¢ IKpauda.

8.3.2. OTKpBITBIE HHTEPHET-PECYPChI

1. Oduyuansuwiii caiim Poccmanoapma. [catim]. URL: http://www.gost.ru

2. OguyuanvHerii caiim Pocnompebradsopa: [catim]. URL:
hitp.//www.rospotrebnadzor.ru

3. Oguyuanvuuiii catim Poccmama: [caiim]. URL: http://www.gks.ru

4. Oguyuanvuviii caiim @edepanvhoii cryxcher no mpydy u sansmocmu: [catim]. URL:
hitp://www.rostrud.ru/

5. Oguyuansuwii catim MYC Poccuu: [caiim]. URL: http://www.mchs.gov.ru/

1
co6ereeHHbIe WK npenocrasngemele [THHITY mo norosopy
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8.4. [lepeyeHnb JTUIIEH3HOHHOTO IPOTPAMMHOr0 0becIe eHUs]

Ne | Bupg ydeOHOrO HaumenoBanue Per. nomep Haznauenue
ILIL 3AHATHA IPOrpaMMHOI0 JINNEH3HH HPOrpaMMHOI0 NPOAYKTA
MPOIYKTA
1 113 Windows XP MS Imagine ITouck wH(pOpMaLyH B
2 [13 Windows 7 MS Imagine HH TE€pHE T-pecypcax
3 I13 Mathcad 14 SE14RYMMEYV |Cpezc TBO IPOBEACHHA
University Classroom [0002-FLEX pacue TOB

9. OnucaHHe MATEPHAILHO-TEXHHIECKOH 0a3bl, He00X0IUMOM ISl OCYIECTBJICHUS
o6pa3oBaTeapHOTO NpoIecca Mo JTHCHHILITHE

9.1. CnenuajabpHbie MOMENIeHHA H MOMEIeHH 1 cAMOCTOSTEJLHOH padoThI

Tabmma 7
IlomemeHus
Haomans | KosmyecTro
Ne Mpunagnexuoct | Homep
’ I0CaT0IHBIX
ILIL Hazsanne b ayJUTOPH 2
M MecT
(xadenpa) H
1 2 3 4 5 6
1 Komriero TepHBIH Ki1ace Kadenpa BX 315k A 54 12
2 JlaGopaTopus Kadenpa BX 313k A 52 8
9.2. OcaoBHoe yaeGHOE 000pyI0BaAHHE
Tabma 8
HamMeHOBaHHE U MapKa
®opma npuodperenus /
N oGopyaoBanus (cTeHaa, Koa- Homep
° BJIAICHHSA
MaKeTa, J1aKara, BO, Ay TUTOPH
.1 (coOCTBEHHOCTD, OIEPATHBHOE
JabopaTopuue Ll npaBJieHHe, APeHIa | T.I1.) -
060pyI0BaHHE) yrip » Bper o
1 2 3 - 5
IlepcoHanbHBIE KOMNBIOTEPbI
(JIoKATbHAS KOMITBIOTEPHAS CETh)
1 | ASUS H8I, Intel Celeron G1820, 12 | Onepa TUBHOE YIIpaBJICHUE 315 k. A
RAM -2 I'b, HDD- 320 I'B;
mouuTopTFT 1780 PS+, AOC
Hedexrockon
yneTpa3BykoBoi Y J13-204;
neheKTOCKOI BUXPETOKOBEIH
BWT-4; TonumHoMep
2 | yAbTpa3ByKOBOH 1 Ormepa TUBHOE YIPABJIEHHE 213 k[
VT-96; annaparypa HaxXOX<IEHHS
MOBPEXKICHHSA H30JTALIAH
TO3EMHBIX TpyGOIpOBOIOB;
GapoMeTp-aHepOUI
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JIncr perncTpanHy H3MeHeHUH

Jlara,
HOMe]P MPOTOK0JIa
3aceJaHud
Ne
- Copnep:xanue H3MeHEeHHS xkadeapsl.
o Hoamnuck
3aBeqyI0IIero
kadenpo
1 2 3
1
2
3
A
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MuHHCTEPCTBO 00pasoBatus U Hayku Poccuiickoit Dejepalun
demepanbHOE ToCy/IapCTBEHHOE 610/lKeTHOE 00Pa30BATENBHOE YUPEKICHHE
BEICIIIETO 00pa30BaHUs
«ITepMcKHMii HAMOHATBHBIN HCCAE0BATETbCKHUI NOJTUTEXHUYECKHUI

yuusepcuter» (IIHUITY)

F AHHOBATIMAM

[§KopoTaes
$ 2017T.

®OHJI OHUEHOYHBIX CPEACTB

7151 NpOBeJeH sl TPOMEeKYTOYHOM aTTeCTALMH ACNMPAHTOB IO AHCIHATIIMHE
«Opranuzauusi H TeXHOJOTUst HATYPHBIX SKCIIEPUMEHTOB B NpOMBILLIEHHOH
U MOKApHOH 6e3011aCHOCTH

HanpagJieHHe NOANOTOBKH 20.06.01 Texnochepuas 6€3011aCHOCTD
HanpagienHoCTh (Npoduab) NPOrpaMmbl IloskapHast ¥ IIPOMBIILIEHHAs O€301acHoCTh
ACHHPAHTYPHI

HayuHasi cienHaIbHOCTD 05.26.03 [MoskapHas U IPOMBIIIIEHHASL

6e30macHOCTh (TI0 OTPACIIsAM)

Kpanupukauus BbIIYCKHHKA Uccnenoparens. [IpenogaBaTenb-HUec/e0BATEND
Brinyckawmas(ne) kadeapa(ni) Be3onacHOoCTE JH3HEIeITEIbHOCTH
®opma obyueHHs Ovynas
Kype: 2 Cemectp: 4
Tpyao€MKOCTh:
KpenuTos no paGouemy y4eSHOMY TNaHy: 2.3E
Uacos no paGouemy ydeOHOMY TiaHy: 72 4

Buabl KOHTPOJIS € YKA3aHHEM ceMecTpa:
SOK3aMeH: - 3auéT: 4

Ilepmb 2017 1.



®onpx onenouHplx cpeaers (®OC) mis npoBedeHHs NPOMEKYTOUHOH ATTeCTANMM
ofyqaromuxcs mo gucnuiLinHe «Opraausanus U TEXHOJOTHA HATYPHBIX IKCIEPAMEHTOB B
NpPOMBINLICHHOH H NoKapHOii GezomacHocTH» pa3paboTaH Ha OCHOBAHMM CIEIYIOIIHX
HOPMATHBHBIX JOKYMEHTOB!

o DeiepalbHEIA TOCYAaPCTBEHHEI 00pa3oBaTelbHEIN CTAHNAPT BBICIIETO 00pa3oBaHHS,
YTBEpXKIEeHHBIM MpukasoM MuHucTepcTBa 00pasoBanus W Hayku Poccuiickoi depeparm Ne
885 or «30» wmrons 2014 r. mo mampaenesmio noxrotoBku 20.06.01 — TexHochepHas
0e30macHOCTb.

e O01Ias XapakTepUCTHKA IPOrPaMMBI aCIIUPAHTYPHI;

ellacmopr HayyHo# cremmansHOCTH 05.26.03 — IloxkapHad ¥ NPOMBIIIICHHAT
GesonacHoCTs (10 OTPacisiM), paspaboTaHHBIH SKCIIEPTHEIM COBETOM BhICIIeH aTTecTalHOHHOU
KoMEccHE MUHHCTEpPCTBA B CBA3M C yTBep)KAECHHMeM Npukasa MumoGpaayku Poccum oT 25
deppans 2009 r. Ne59 «O6 yrBepmeHur HOMEHKIATYPSI Hay4YHBIX CIELHAIBHOCTEH, IO
KOTOPBIM IIPHCYKIAIOTCS yUeHbIE CTeNeHny (pedakyus om 14 dexabpsa 2015 200a)

@®OC 3aciyman ¥ yTBepikaeH Ha 3acejaHud kadenpsl BXK mporokonr ot «,é% Lt

2017 1. NeJ¥/

7 4
3ag. xadenpoi I-p TEXH. HayK, JOIl. Oj ? /{.A. YepHbIi

PyxoBomuTens
IIpOrpaMMBEL I-p TEXH. HAYK, pod. :ﬁﬁx Tpedunos

COT'JTACOBAHO:

Hauaneaux YIIKBK JI.A. CeucrKoBa



1. Tlepeuenn GopMHUPYEMBIX YacTell KOMITETEHIHH, ITANBI HX (opMHpOBAHU
H KOHTPOJIHPYeMbIe Pe3y/IbTaThl 00ydeH s

1.1  IlepeveHr KOMIETEHUMH ¢ yKa3aHHeM JTalloOB HX dhopmupoBanua B mpouecce
ocBoeHUs 00pa3oBaTE/ILHOH MPOrPAMMBI

CornacHo OCHOBHOH IIPoQecCHOHANBHOM 00pa3oBarelbHON MPOrpamMMe aciupaHTyphl
yuebras jucuummba b1.JIB.02.4 «Opranusanus ¥ TEXHONOTHS HATYPHEIX SKCICPUMEHTOB B
IPOMBIIIIEHHOM U TI0XKapHOW Oe30macHOCTH» — y4acTBYeT B GhOpMUPOBaHUHK CIIEMYIOIIHX
JIMCLIMIIIHHAPHBIX YacTell KOMIIETEHITHA:
IK-3 — crioco6HOCTE pa3pabaThiBaTh METOIBI IKCIEPHMEHTAIBHBIX HCCIIE[OBAHAN PHCKOB B
00671acTH MOMKAPHON U [IPOMEIIIIEHHOH 0e301acHOCTH.

1.2 Drtansl GopMAPOBAHHS KOMIETEHLHIH

Ocgoenye y4eOHOro Marepuana JHCLIHMILUIMHBI 3aIUIAHUPOBAHO B TCYEHHE OIHOTO
ceMecTpa. B ceMecTpe IPEXYCMOTPEHBI ayJHTOPHBIC INPAKTHYECKHE 3aHATHA, a TaKkke
caMOCTOsITeNbHAS paboTa acMPaHTOB. B paMkax ocBoeHms y4eOHOTO MaTepHana JHCIHILIHHLL
(hOpMHpPYIOTCS KOMIIOHEHTH JHCUMIUIMHADHBIX KOMICTCHIMH 3HAMb,  YMemb, graoemso,
yKasaHHBIE B THCIMIUIMHAPHEIX Kaprax kommeTeHuu# 8 PIIJI, KOTOPBIC BRICTYMAIOT B KAYECTEE
KOHTPOJIMPYEMBIX PE3y/IBTaTOB OOYdYEHMs W ABJSIOTCS IIOKa3aTeNAMA NOCTHKCHHMA 33/[@HHOTO
YPOBHS OCBOEHHsI KOMIIeTeHIuH (Tabmn. 1).

Tabnunal
HepequB KOHTPOIIHPYEMBIX PE3yILTATOB O6}”—ICHPI$[ 10 JUCIHIIIIHHE
(moxasaTelu JOCTHKEHHSA 381aHHOT0 YPOBHS OCBOCHH KOMIIETCHITHHN)
KOHTpO/MpYeMbIE Pe3y/ILTaThi Bua KOHTpoNs
o6y4eHHs Mo AMCLHIUTHHE (MOKa3aTe/lH 3 cemecTp 4 cemecTp
JOCTHKEHUSI 3a[JaHHOT0 YPOBHS . 3auér . 3auér
OCBOEHHS KOMIIETEHLHIT) Texymuil Tewymull
¥YcBoeHHbIE 3HAHHS
3.1 3HaTh OCHOBHBIE TIPUHLIHITBL C TB
OpraHu3alny H MOCTAHOBKH
3KCTIEPHMEHTATbHEIX MCCIIEN0BAHUH
3.2 3HaTh NPHHIOMIB pa3paboTKH H C B
BeIOOpa METOJIMK [IpOBENICHHU
IKCTIEPUMEHTA
OcBoeHHbIE YMEHHUST
Y.l YMETh BBITIOJIHATE OT3 13
SKCTIEPHMEHTATBHBIE HCCTEA0BAHUA
(nmaHuWpoBaHHe, BbIOOP METOOMK H
CpeICTB H3MEPEHNU)
¥.2 ymers paspabathlBaTh METOIUKH oT3 I13
MpOBEleHMsT IKCTIEpHUMeHTa B  00macTu
No/KapHOH 51 MPOMBILIEHHOH
0e301acHOCTH
IpuoGpereHHble BAaAeHHs
B.1 BnameTs HaBblKaMHW  IPOBENEHHS OT3 I3
JKCIIEpHMeHTa B 0OMACTH MOkapHOH H
MPOMBILIIEHHOM 6€30MacHOCTH .

C — cobecedosanue no meme; TB — meopemuueckuii éonpoc; T3 — meopueckoe 3adanie ¢ y4enom
membl HAYUHO-UCCTe006amensekoil OesmensHocmu; O13 — omuem no meopueckoMmy zadanuio; 113 —
npakmuyeckoe 3a0aHue ¢ yuemom memol HAYYHO-UCCIe008aMENbCKOU OesAMeNbHOCHIU.

Cobecedosanue — cpedcneo KOHMPOs, OP2aHU308aHHOE KAK CHEYUAIbHAA Geceda npenodasamelis
€ ACHUPANTNOM HA MEMbL, CEA3AHHbIE C U3YHACMOTl OUCYUNIUHOT, U PACCHUMAHHOE HA GLIACHEHUE obvema
3HaHUT 06YHAIOez0Csa NO ONPedeeHHOMY Paz0eny, neme, npooaeme u m.n.

Teopueckoe 3a0anue - YACIUYHO DeNamMenmuposaHHoe 3a0aHue, umeroujee Hecmandapmuoe
peuienye U no3eoisiouee OUARHOCTIUPOGAMs YMEHUA, UHMEZPUposammb SHANUA PASTUtHbIX obnacmeti,
apaymMeHmuposamt cobCHEEHHYI0 MOYKY 3PEHUA.
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TOroBoif OIEHKO# OCBOSHHS MUCIMIUTMHAPHBIX uYacTel KOMIIeTeHIMH (pe3y/bTaToB
o6ydeHus MO IUCIMILUIAHE) SBISETCA MPOMEKYTOYHAs aTTECTallks B BUAC 3a4€Ta (4 cemectp),
IPOBOMMAS C YIETOM PE3yJILTATOB TEKYIIETr0 KOHTPOII.

2. Omnmcanue mokazareeil § KPUTEPHEB OLEHHBAHHSA KOMIETEHIHH HA
PAa3JIHYHBIX 9TaNaxX HX (OPMUDPOBAHHS, ONMCAHME IIKAJI OLCHHBAHHAS.

B mpomecce (GOpMHpOBAHUS 3aSBIECHHBIX KOMICTEHIMH HCIONB3YIOTCA PasTHIHBIC
(hbOPMBI OIIEHOUYHBIX CPEJICTB TEKYLIETO i IPOMEKYTOTHOTO KOHTPOIIA.

KOMIOHEHTH! JUCIMINIAHAPHBIX KOMIICTEHIMH, YKa3aHHbIe B AMCLUIIMHAPHBIX KapTax
KOMIEeTeHIHH B pabouel mporpaMme AMCIUIIIAHEL, BBICTYIIAIOT B Ka4ECTBE KOHTPOIUPYEMBIX
Pe3yIbTaToOB O0yUEHNs B paMKaX OCBOSHHS y4eOHOTO MaTepuana MHCLMILIMHBL 3HATh, yMETD,
BIIa/I€Th.

2.1 Texymuii KOHTPOJIb

Texyiuit KOHTPOIb IS KOMIIJIEKCHOIO OLCHHBAHHSA ToKazaTeneil 3HAHWH, YMEHUH H
BAICHAH MCLHUINAHAPHEIX dacTedl kommerenuui (rabm. 1) mposoaures B hopme
cobecemoBaHysl H 3alIUTHL OTYETA O TBOPYSCKOM 3aIaHUH.

e Colecenosanue

T OIEHKHM 3HAHMI ACIHPAHTOB MPOBOIUTCS COOECEOBAHHWE B BUIC CIeIHaIbHON
GeceIB! IPeroaBaTens ¢ 00YJarOLIIMCS Ha TeMBI, CBI3aHHBIC C H3y4aeMoH THCIHATIIAHON IS
BHISCHEHHS 06beMa 3HAHHI 110 ONpeIeIeHHOMY Pasfieny, TeMe, mpobieme.

CobecenioBaHMEe MOKET BBHIIONHATHCS B WHIMBHAY&IGHOM MOPAIKE MM TPYIIOH
ACIIUPAHTOB.

KpuTepusm M II0Ka3aTeld OLEHHBaHUS COOSCENOBAHHA oToOpaxeHsl B  LIKaie,
[IpUBEIEHHON B TaOII. 2.

Tabmuna 2
Yposeno
KpuTepHH OlleHUBAHUS YPOBHS 0CBOEHHSI y1eOHOro MaTepuana
OCBOEHHSI
ACITHPaHT JOCTATOYHO CBOOOAHO MCONB3yeT GaKTHISCKHH MATEpHal 1o 3a1aHHOMY
3auTeHO BOIMpPOCY, YMEET onpenciiaTh HpPI‘-IPTHHO-CJ]e,H,CTBeHHBlE CBJI3H CO6I:ITHH, JIOTHYHO H

PaMOTHO, ¢ MCMOB30BaHHEM NPOQECCHOHATBHOM TEPMHHOIOIHH 0DOCHOBBIBAET CBOIO
TOUKY 3PEHHS.

ACIUpaHT NeMOHCTPHPYET TIOJIHOE HE3HAHHE MaTepualla Wik Haluine feccUCTEMHBIX,
He3auTeHO | OTPBHIBOYHBIX 3HAHHH, CBA3aHHBIX C OCTAB/ICHHBIM NIEPE HUM BOMPOCOM, IPH 3TOM HE
OpHEHTHPYETCS B MPO(ECCHOHATTEHON TePMUHOIOTHH.

e 3amura oT4YeTa 0 TBOPYECKOM 3aJaHUH

Jinsg omeHKM yMeHMil W BJAJACHHIl aCIUPaHTOB HCIONb3YETCH TBOPYCCKOC 3adaHHME,
HMEIoIee HECTAHAAPTHOe peIleHHEe M IIO3BOIMIIONIee HMHTEIPHPOBATh 3HAHMS PasTHBIX
obmacTeii, apryMeHTHPOBATh CODCTBEHHYIO TOUKY 3PESHHI.

TBopuecKHe 3aTaHUSI MOTYT BBIIONHATBCS B HHIAMBHIYaJIBHOM IIOPAIKE HIH TPYIIOH
ACTIMPAHTOB.

KpuTepuy OLEHHBAHHS 3alMTHI OTYETA TBOPYECKOrO 3aIaHHs oToOpakeHbl B INKAJE,
NpHBEICHHOH B TallI 3.

Tabmuna 3
Yposennb
Kpurepuu oueHHBAHHs YPOBHSA 0CBOCHHSA yIe0HOro MaTepuana
0CBOEHHS
ACTIMpaHT BBINONHWI TBOPYECKOE  3ajlaHMe YCICIIHO, — MOKa3aB B LEIOM
3aumeno CHCTEMATMYECKOE MITM COIPOBOK/AIOIIEECH OTAEBHBIMH OWIMOKaMH NpHMeHeHne
TOTYUEHHBIX 3HAHHI M yMeHMil, acTUpaHT OPMEHTHPYETCA B MNpPE/UIOKEHHOM
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peLUeHHH, MOKET €ro MOHH(})HHHPOB&TB [MPH HU3MCHCHHH yc/ioBus 3anadu. ACHI/Ip&HT
MOXKeT 00BACHUTD MOJIHOCTRID WK YaCTUYHO [oNTy4YeHHBIC pe3yibTaThl.

Hezqumeno ACHHpaHT JOITYCTHJI MHOTO OIIXOOK WM HE BBITNOJIHHI TBOPYECKOE 3a1aHHE.

2.2 Ilpome:kyTOouHas ATTECTANNS

JlomycK K TIPOMEKYTOYHOH aTTeCTaliy OCYIICCTBISETCS MO pesyNbTaraM TEKYIICTO
KoHTpost. [IpoMekyTo4Has ATTECTAIN TPOBOAUTCS B BHJIE 3a4€Ta I10 MUCLHINIMHE, B yCTHO-
MICHEMEHHOM (hopMe 110 Ounetam. bujier CoIepuT TEOPETHICCKHE BOITPOCH (TB) s npoBepKU
spapmit W npakthdeckoe sananue (I13) muis TpPOBEPKH yMEHUH H BIANEHUN 3asBIEHHBIX
IUCIUIIMHAPHBIX YacTeH KOMIIETEHIIHHA.

BuneT hopMupyeTest TakuM 00pa3oM, 9TOOBI B HETO MOIaH BOIPOCE! H MPaKTHIECKHE
3a/[aHHs, KOHTPOJIUPYIOIIHE YPOBEHb CHOPMHPOBAHHOCTH BCEX 3aiBIICHHBIX IUCIHILITHHAPHBIX
xomreTeH1mi. [Ipumep OGunera npencTasieH B IPHIOKEHHN 1,

e Illkanb! OLEHHBAHUA PE3YIbTATOB 00y4eHHS IPH 3a9eTe:

OueHKa pe3ysibTaToB OOy4YeHHS MO JUCIUIUIHHE B dopme ypoBHS CHOPMHPOBAHHOCTH
KOMIIOHEHTOB 3HAmMb, YMemb, 6lademb 3aIBICHHBIX IUCHATIMHAPHBIX KOMIIETCHLIUH
IIPOBOJIUTCSI 110 LIKANE OLEHHBAHKS «3a4TCHOY, «HE3AUTCHON ITYyTEM BEIOOPOYHOrO KOHTPOJIS BO
BpeMs 3aUeTa.

THIOBbIE IMKAIbl M KPHTEPHM OIEHKH Pe3yNbTaToB oOydeHMs IIpH cjade 3adera Ui
KOMIIOHEHTOB 3HAMb, YMemb U 61a0ens TPHBEICHEL B Tadi. 4.

Tabmuna 4
I1lkana olleHHBAHKS YPOBHS 3HAHMIL, YMCHHH U BIaJeHHil Ha 3a1eTe

Ounenka Kpurepuu ouenuBaHus

ACIHpAaHT IMPOJAEMOHCTPUPOBAN CHOPMMPOBAHHBIC HIM  COASPHKALIMEG  OTACIRHBIC
npobenbl 3HAaHMA [IPH  OTBETE Ha Teopetnueckuii Bompoc Ounera. Iloxazan
c(hOpPMUPOBAHHBIE MITH COAEPIKAIINE OTACIBHBIC npoGenbl 3HAHMSA B paMKax yCBOSHHOIO
yuebHoro Matepuana. OTeeTwn Ha OONBLIMHCTBO  JAOTIONHHMTE/IBHBEIX - BOMPOCOB

MIPaBUIBHO.
Saumeno
ACﬂHpaHT BBITIOJITHHIL KOHTPOJIBHOC 3aJaHHEC 6HHGT& HpaBHHBHO HIH C HGGOH]:].LIHMH

HEeTOYHOCTAMH. [10Ka3an yCIELUIHOe WM COMPOBOMKIAIOMIEECH OTACTBHBIMH omubKaMK
MpUMEHEHHE  HABBLIKOB  IIONYYSHHBIX ~3HAHWH H yMeHHil TpH  pelleHuH
npodecCHOHANIBHBIX 3a/lad B PaMKaX YCBOEHHOIO yueGHoro marepuana. OTBETHN Ha
GONBILIMHCTBO AOIOJHUTENbHBIX BOTTPOCOB MPaBHIIBHO.

[Ipy OTBETe HAa TEOPETHUECKHH BOMpoc OwjieTa acnMpaHT MPOACMOHCTPHPOBAT
(parMeHTapHbIE 3HAHAA TIPU  OTBETE Ha TeopeTuueckuit Bompoc Gunera. IIpn oTBeTax
Ha JOTOHUTEILHEIE BOIPOCH! OBLIO HOIMYIIEHO MHOKECTBO HEMPABHIILHEIX OTBETOB.

He3saumeHo | TIpp BeINONHEHWH KOHTPOJBHOTO 3ajaHWs OmieTa ACHUPaHT MPOLACMOHCTPHPORAT
4ACTHYHO OCBOEHHOE yMeHHe W IPHMEHEeHHe TOYYCHHBIX HAaBbIKOB MpH PCIICHMH
1po()ecCHOHATBHEIX 3a7a4 B PAMKaX YCBOEHHOIO y4eOHOro MaTepuara. Ilpwu oTBeTax Ha
JOTIOJHHTENBHBIE BOIPOCH OBIIO AOMYILEHO MHOKECTBO HETOYHOCTEH.

[Ipu OLEeHKe YPOBHS CHOPMHUPOBAHHOCTH NUCIUTITHHAPHBIX gyacTell KOMIIETEHIIHA B
paMKax BBIOOPOYHOrO KOHTPOMS IpPH CAaue 3adera CHMTAcTCs, HTO MOJyHCHHAA OIICHKA
mposepaeMoii B OmimeTe JMCHMIUIMHAPHOH 9ACTH KOMICTCHIMA obobmaeTca Ha Bce
MUCIMIUIMHAPHBIE YacTH KOMIICTCHIMH, (OpPMHPYEMBIX B paMKax JaHHO¥  yueOHOM
JTHCIIHITIHHEL

O6uast OIeHKa ypoBHS CcHOPMHPOBAHHOCTH  BCEX — MHCLUITIMHAPHBIX qacTel
KOMIIETEHIMH MPOBOAUTCS C Y9ETOM pPe3yIbTaTOB TEKYLIETO KOHTPOIA B BHJC HHTETpaJIbHOA
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OIICHKH II0 CHCTEME OLICHHBAHUA «3a9TCHO» H «HE3a4uTCHON.

Tabmuma 5
OLEeHOYHBIH THCT YPOBHS ¢HOPMHPOBAHHOCTH AHCHHUIITTAHAPHBIX yacTel KOMIIEeTEHLIUH
Ha 3a4ere
Hrorosas ollgHKa YPOBHS Kpurepun OlleHHBAHKS KOMICTEHIIAA
c(hOpMHPOBAHHOCTH MUCIIATITTHHAPHBIX
yacTed KOMIeTeHIINHI
3aumeno ACTUpaHT IOJTY9HII [0 JTUCIUIIIHHE OICHKY
«3aUTEHO»

Heszaumeno ACTIHpaHT MOIYYHII 110 THCIUIIIAHE OLEHKY

«HE3aUTSHO»

3. MeTogu4ecKHe MATEPHAJBI, ONPeIeAI0IHe TPONeIypPhl ONCHHBAHMSA
pe3y/ILTATOB 00y4eHHus 110 THCHUIIHHE

3amamEus Ul TEKYIIEro KOHTPOJISL X MPOBEJCHUs MPOMEXKYTOUHOH aTTeCTalii NOIDKHBI
OBITH HAIIPABIEHBI HA OLCHUBAHME!
1. ypoBHS OCBOEHHS TEOPETHYECKHX IOHATHH, HAyJHBIX OCHOB npodeccHOHANBHOM
JESITENIbHOCTH;
2. cTeleHW TOTOBHOCTH AaclupaHTa NPHMEHATH TEOPETHUCCKHME 3HAHUA H npodeccHOHaTbHO
SHAYTUMYIO MH(QOPMALHIO U OIIeHHBaHue CHOPMHPOBAHHOCTA KOTHUTHBHBIX YMEHHH.
3. npmoOpeTeHHBIX yMeHHI, NPO(ECCHOHATBLHO —3HAYMMBIX JUIA npodeccCHOHANLHON
JIeSITeIEHOCTH.

3amaHus Ul OLCHWBAHMS KOTHMUTHBHBIX YMEHHH (3HAHHI) JOIKHBL IIPEIyCMaTpUBaTh
HeoOXOIMMOCTh IIPOBEIEHHS ACIHPAHTOM HHTCILICKTYalIbHBIX JIeHCTBHIA:
— mo puddepernuanyy HHGOPMANUA HA B3aHMO3ABHCHMBIC IaCTH, BBLIBJICHHIO B3aUMOCBS3EH
MEKIY HUMH H T.IL;
— 70 HHTEPIpPETalMd M TBOPYECKOMY YCBOCHHIO uHGOpPMALIHH W3 PasHBIX HMCTOYHHKOB, €€
CUCTEMHOTO CTPYKTYPHPOBAHHS;
— 10 KOMIIJIEKCHOMY HCITOJIb30BAHUIO HHTEIUIEKTYallbHBIX HHCTPYMEHTOB yueOHOM MACIUIIIHHEL
JUTSL pellieHus yueOHBIX i IPAKTHYECKHX IPOOIeM.

I[Ips CcOCTABNEHWH 3ajaHMM HEOOXONMMO HMMEThb B BUIY, UTO OHM JOJDKHBL HOCHTH
TIPAKTHKO-OPHEHTHPOBAHHBIH ~ KOMIUICKCHBIM ~ Xapakrep H (opMHpOBaTE  3AKPEIUICHHE
OCBaMBAEMBIX KOMIICTEHITHH,




4. TunoBble KOHTPOJbHBIE BONPOCHI H 3aJaHHS HJIH HHbIE MATEPHAIBI,
Heo6X0MIMbIe Uil OLIEHKH 3HAHHI, yMEHHil, HABBIKOB M (M/IH) OTILITA
NeSITeILHOCTH, XAPAKTEPH3YIIIHX 3Tanbl pOPMHPOBAHHS KOMICTEHIMH B
npouecce 0CBOEHHs 00pa30BaTeNLHOI NPOrPaMMEI

4.1 TumnoBble TBOpYECKHE 3a/IaHH:
1. CocTaBUTh IUIaH 3KCIIEPAMEHTA.
, 2. Onpenenuts HEOOXOJWMEBIE H IOCTATOYHEIC YCIIOBUSA Ge30IacHOCTH  HaTYPHBIX

OKCIIEPHMEHTOB.

3. OueHuTh HE0OX0IUMOE KOIHUECTBO HATYPHBIX SKCIIEPUMEHTOB.

4. Metomuku obecreyenus 6€30MacHOCTH HATYPHBIX 3KCIIEPHMEHTOB.

5. Meroisl W CpelCcTBA CHIJKEHHS MOIIHOCTH HCTOYHHKOB OITACHOCTH B HATYPHOM
IKCIIEPUMEHTE (IIOKA3aTh HA KOHKPETHOM IIPUMEPE).

6. MeTomsl ¥ CpeicTBA YBEIHMYEHHs DPAacCTOSHHSA OIACHOTO BO3JEHCTBHS B XOAC
HATYPHOTO KCIIEPUMEHTA.

7. MeTOZEI B Cpe/ICTBa YMCHBIICHHS BPEMEHH OIIACHOI0 BO3JEHCTBHA B XO/IC HATYPHOTO
9KCIIEPUMEHTA.

8. Ha KOHKPETHOM MpUMEpe HATYPHOTO 9KCIEPUMEHTA MI0Ka3aTh HEOOXOMMBIE yCIOBHS
oGecrieueHns 6€30I1aCHOCTH.

9. PaccMOTpeTh IPUMEp NPEMEHEHHs METOJHKH OpraHu3allny 0e30I1acHOro HATyPHOTO
SKCIIEPEMEHTA B 0GJIACTH [I0YKAPHO! HITH TTPOMBIIUICHHOH 6€30MacHOCTH.

10. PaccMOTperh MpPUMEPBI HATYPHBIX OKCIEPUMEHTOB C HCIOJB30BAHHCM KpHTCPHUCE
10100H4.

4.2 TUOBEIE KOHTPONLHBIE BOMPOCH ISl OLEHHMBAHWMS 3HAHHH Ha 3a4eTe 10
JNUCLIATLIHHE:

. OcHOBHBIE BUIBI SKCIIEPHMEHTOB.
. OcHoOBHBIE 331294 HATYPHOI'O SKCIIEPUMEHTA.
. Uro BKiIrOUaeT B ces IUIaH SKCIEPAMEHTA?

4, Yto HeoOXOMMMO NpPELYCMOTpeTh IIPH  pa3paboTKe METOMMK IMPOBENCHHS
SKCIIEPUMEHTA?

5. UTo NEXWT B OCHOBE BHIGOPA CPEJICTE U3MEPEHHS IIPH IKCIIEPHMEHTE?

6. Cratuctuyeckde  TpeOOBaHHSI, KOTOPBIM  JO/DKHBL ~ OTBEYaTh  PE3YNBTATHI
9KCIIEPHMEHTA.

7. HeoOXxoauMBble H JOCTATOYHBIE YCIOBHS 0€30MaCcHOCTH HaTyPHBIX SKCIEPHMEHTOB.

8. Kak oneHuTh HEOBGXOIUMOE KOIHYECTBO HATYPHEIX IKCIEPHMEHTOB?

9. Mertoauku obecredenus 6e30MaCHOCTH HATYPHBIX IKCIICPUMEHTOB.

10. MeTozbI B CpelcTBa CHIDKEHHMS MOIIHOCTH HCTOYHUKOB ONACHOCTH B HATypHOM
9KCIIEPHMEHTE.

11. Meromsl M CpeACTBA YBEJIMYEHHS DACCTOSHHS OIACHOIO BO3JCHCTBHA B XOZC
HATYPHOTO 3KCIIEPHMEHTA.

12. MeTomEl B CPEJICTBA YMCHBIICHHS BPEMEHH OIIACHOI'0 BO3JEHCTBHSA B XO/IE HATYPHOTO
SKCHEePUMEHTA.

1
2
3

4.3 THIOBBIE KOHTPONGHEIE 3a[aHus JUIA OLEHHBAHHA TMPHOOPETEHHBIX YMEHHH H
BIAJEHHUHA Ha 3a4YeTe 10 JUCLUILIIHE!
1. CoCTaBuUTh AITOPHUTM IIPOBEIEHHS IKCIEPHMCHTAIBHOTO HCCIIEIOBAHMS.
2. Pa3paGoTaTh METONMKY OKCIEPHMEHTANBHON TIPOBEPKH (HAIPHMEp, pPEaKiuH
[IepCOHANa Ha CUTHAJ 00 OMacHOCTH).
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3. Ilpoanamu3upoBaThb CYLIECTBYIOIILYIO METOIUKY (manpumep, OLIEHKH
poheCCHOHATBPHOM IPUTOTHOCTH IEPCOHATIA).

4, OmpenenuTh CpEeICTBA 3allUTBI HEOOXOIMMBIE JUIS HPOBEACHMS 3KCIEpPHMEHTa (Ha
KOHKPETHOM TIpUMEPE).

5. OmnpenenuTh CpeAcTBA W3MEPEHHH HW HX XapaKTEPUCTHKH HeOoOXOMWMBIE A
IPOBEIEHHS SKCIIEPHMEHTA (Ha KOHKPETHOM IIPHMEPE).

[TonHBI KOMIUIEKT BOIPOCOB W 3alaHHil U cAadd 3adeTa B (OpME YTBEPKIEHHBIX
Ourneros xpaHuTcs Ha kKadenpe «bX(».



[Tpunosxenue |
[Tpumep THOBOH GopMbl OHUIETA K 334ETY

MHUHOBPHAYKHU POCCHHA
OI'BOY BO «llepmcekuii
HAIMOHAIBHBIN HCC/Ie0BATENbCKHI
MOJUTEXHHYECKUI YHUBEPCHTET

(TTHHUILY)

Hanpasiaenue
20.06.01 TexnochepHas Oe30MacHOCTD

IIporpamma
[ToskapHast ¥ IPOMBIIIIICHHAS
6e3011acHOCTh

Kadgenpa
Be30macHOCTh KH3HEAEATENbHOCTH

JMucnynjiuHa
«Opranu3anys ¥ TEXHOIOTHA HATYPHBIX
3KCIIEPUMEHTOB B IIPOMBIIIIIEHHON H
noyKapHo# 6€30IacHOCTHY

BUWIET Ne ]

1. IlepeuucnuTe OCHOBHBIE 3a1a4y HATYPHOIO SKCICPHMEHTA (koHmpONb SHAHULL).

2. CoCTaBUTh AFOPHTM MPOBEACHHS SKCIIEPUMEHTAIBHOTO HCCICI0BAHMA (koHmpOIL YMeHUL)

3. [IpoBecTH aHaIH3 METOIUKH OLIECHKH 11poecCHOHAIBHOM MPUIOAHOCTH NEPCOHANA

(KoHmMpONL YMEHUT] U 67A0eHY)

CocTaBHTEND

3aBeyroliui kadenpon

« » 201 T.

Tpedunos B.A.

Yepusiii KA.




JIucT perucrpanuyu u3MeHeHHH

Hara,
HOMeEp MPOTOKO0/Ia
jacedaHisa
Ne
s Conep:xaHue H3MEHEHHH kadeapol.
o Hoanuch
3aBeyHIIero
kadenpoi
1 2 3
1
2
3
4
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