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Pabouas mnporpamma aucummumeel  «Termnogusuka» cocTaBlieHa B COOTBETCTBHM ¢
TpeGoBanusMu  DeJepanbHOr0  roCYJapcTBEHHOro  00pa30BaTENbHOTO — CTAaHJAApTa  BBICLIETO
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bakanaspa mo Hanpasinenuio 20.03.01 Texnocdepnas OGesomacHocts. Hacrosmas pabouyas
MporpaMMa JUCLMIUIAHBI COCTaBIeHa B paMKaX OCHOBHOW mpodeccHoHanbHON 06pa3oBaTenbHOM
nporpamms! (OITOIT) i yuutsiBaer ocobeHHOCTH 00y4eHHsS NPH HHKTIO3MBHOM 0Opa30BaHMHM JIHL C
OrpaHHYeHHBIMH BO3MOXHOCTAMH 370poBbs (OB3).

CocraBuTenb — KaHAUAAT QU3UKO-MaTEMATHYECKHX HayK, foueHT Hukxumun 10.A.
PaGoyas mporpaMma IMCLUMIUIMHEI 00CyX/eHa Ha 3aceanuu kadenpel «Maremartnyeckue u
€CTeCTBEHHOHAYYHBIC JUCLIUILIMHBD

«14» mas 2024 r. (mporoxon Ne9).
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«21» mas 2024 r. (mpotoxon Ne5).
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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyabratamu ocBoennss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp mo nanpasienuto noaroroBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITH
MOJrOTOBJIEH K PELICHUIO 3a]au NPOo(pECCHOHAIBHON IEATEIbHOCTU CIEAYIOIUX TUIIOB: IPOEKTHO-
KOHCTPYKTOPCKHUM; HAy4HO-UCCIICIOBATEIbCKUM;, OKCIEPTHBIA, HAA30PHBIA M HHCIEKIIMOHHO-
ayAMTOPCKUI; OPraHU3al[MIOHHO-YIIPABJICHUECKUH.

Heab AMCHUIUIMHBI — cHOPMHUPOBATH y OOYYAIOUIMXCS CHCTeMY (DYyHIAaMEHTaIbHBIX 3HAHUM,
HEOOXOAMMBIX Ui MOCIeNyIolell NOArOTOBKY OakanaBpa, CIIOCOOHOrO K 3(P(PEKTUBHOMY PEIIECHHUIO
NPaKTHUECKUX 3aJad  CEJIbCKOXO3AHCTBEHHOIO MPOM3BOJACTBA, a TAKKE CIOCOOCTBYIOLIUX
JanbHeHIIeMy pa3BUTHUIO JINYHOCTH.

3agaum JUCHMINJIMHBI:

— U3y4UTh OCHOBHBIE (DU3MYECKHE SBICHMS, OBJIAACTh (PyHIAMEHTAIbHBIMU IOHITUSAMH,
3aKOHAMH U TEOPUSMH KJIACCHUECKON U COBPEMEHHOM (DM3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI U COBPEMEHHOTO (PU3MUECKOTO MBIIUICHUS;
O3HAKOMUTBCS C HAYYIHOM anmapaTrypoi 1 MeToiaMu (pU3HM4ecKoro UCCIIeJOBaHuUs, TPUOOPECTH HABBIKH
IIPOBEICHUS (PU3UUECKOr0 IKCIEPUMEHTA;

— HAYYHUTHCS BBIIENATH (U3MUYECKOE COJEpKaHWE B MNPHUKIATHBIX 3adadax Oymymien
NesTeNbHOCTH;

— OBJIAJICTh METOJAMHU PEUICHUS HH)KEHEPHBIX 3a/1a4.

1.2. KomMmnerenuun u HHAUKATOPbI UX JOCTHKEHMIt

[1K-3 CnocobeH ompenensiTb HOpMaTUBHBIE YPOBHH JIOITYCTUMBIX HETaTUBHBIX BO3ACHCTBUIA Ha
YeJIOBEKa M OKPY)KAIOLIYI0 Cpely; MPOBOJAUTH U3MEPEHUsl YPOBHEH omacHocTell B cpeie oOMTaHHUA,
00pabaTbIBaTh TOJXYYECHHBIC PE3YJIbTAThl, COCTABIATH MPOTHO3BI BO3MOYKHOTO PA3BUTHUSl CUTYAIlH;
aHAJIM3MPOBaTh MEXAHU3Mbl BO3JCHCTBUS OINIACHOCTEH HA YEJIOBEKAa, ONPEIENATh XapakTep
B3aMMOJICHCTBHS OpraHW3Ma 4YelOBeKa C OMACHOCTSAMH CpeAbl OOMTaHHSA C Y4YETOM Creuu(puKu
MEXaHu3Ma TOKCHYECKOIO0 [JEHCTBHUS BPEOHBIX BELIECTB, DHEPrE€TUYECKOINO BO3ACHCTBUA U
KOMOMHHPOBAHHOTO JIEHCTBUS BPEIHBIX (PAKTOPOB; OIpPENENsATh OINACHbIE, YPE3BBIYANHO ONacHbIE
30HBI, 30HBI IPUEMIIEMOTO PUCKA.

Kona u HaumeHnoBanue
;:f;ﬁiggﬁi ®opmupyemsie 3YH
KOMITETEHIINH
[1K-3.1 3HaHus | OOywaromuiicss JOKEH 3HAaTh  CHOCOOBI  MOHUTOpPHUHIA
OcymectBiser (YHKITMOHUPOBAHMS CHCTEM OOeCTeueHUus] W  yIpaBlIeHUS
MOHHUTOPHHT OXpaHOM OKpYKArOIIEH Cpe/bl, OXpaHOH Tpyaa, 6€30MaCHOCTHIO
(YHKITMOHUPOBAHUS B Upe3BbIYAHHBIX CUTYAlHsIX —0a30BbIe COCTABIISIONINE 33/1a4H,
CUCTEM obOecrieueHus BO3MO>KHbBIE BapPUAHThI PEIIEHUs TOCTaBIEHHOM 3a/1a4
- (b1.B.23-3.1)




Kox 1 HanmenoBanme

MHIMKATOpa ®opmupyembie 3YH
JIOCTHXKCHUS
KOMIIETEHILIUH
U YIPaBJICHUS YMEHUS OOyuaronuiics JOJDKEH YMETh: - BBLICTATH 0a30BbIE
OXpaHoM COCTaBJISIOLIME MOHUTOPUHTA (DYHKIIMOHUPOBAHUS CUCTEM
OKpY>KaroIlel Cpelpl, o0ecrieyeHrs U YIPaBJICHUS OXPAaHOW OKpYKAIOIIeH Cpe/bl,
OXpaHoM Tpyna, OXpaHo# Tpy/a, 6€30MaCHOCTbIO B UPE3BBIYANHBIX CUTYALIUAX
0€30MMacHOCTHIO B - (b1.B.23-V.1)
Ype3BbIYANHBIX
CHTyalHiX HaBbIKK | OOydarouuiics JOKEH BIAIETh: - HABBIKAMU MOHUTOPHHTA
(GYHKIIMOHUPOBAHUSI CUCTEM OOECTIeueHUs U YIIPaBIICHUS
OXPaHOM OKpPYXKaIOLIEH Cpelibl, OXpaHOU Tpy.a,
0€30MacCHOCThIO B UPE3BbIYAMHBIX CUTYaIIUAX
- (b1.B.23-H.1)
[1K-3.2 3HaHusa | OOydvarommiics JOJMKEeH 3HaTh KaK MPOBOAUTD IJIAHUPOBAHKE U
[TpoBoaut JIOKYMEHTaJIbHOE COIIPOBOXKACHUE JAESITEIbHOCTH 110
IJJAHUPOBAHUE U COOJIIOICHUIO WU JOCTIKEHUIO TpeOOBaHUIT HOPMATUBHBIX
JOKYMEHTaJIbHOE aKTOB B c(epe OXpaHbl OKPYKAIOMIEH CpeIbl, OXpaHbl TPYAa,
CONPOBOXKACHUE 0€30MaCHOCTH B UPE3BbIUANHBIX CUTYAIUSIX

JESATSIILHOCTH T10 (b1.B.23-3.2)

COOJIIOZICHUIO WU yMEHUs OOyyaromuiics JOMKEH YMETh MPOBOIUTH TUIAHUPOBAHUE U
JOCTUKEHUIO JIOKYMEHTaJIbHOE COIIPOBOXKACHUE JAESITENbHOCTH 110
TpeboBaHuU COOJIIOZICHHUIO WU JOCTHXKEHUIO TPeOOBaHUI HOPMATUBHBIX

HOPMAaTHUBHBIX aKTOB B aKTOB B c(epe OXpaHbl OKPYKAIOMIEH CpeIbl, OXpaHbl TPYAa,
cdepe oxpaHbl 0€30MMaCHOCTH B UPE3BbIUANHBIX CUTYAIUSIX
OKpYKaroIen cpejipl, (b1.B.23-Y.2)
OXpaHbI TpyAa, HaBBIKH 06yqa}01u1/1171051 JOJIKCH BIIaACTh HaBBIKAMU MPOBCACHUA
0€30MacHOCTH B IUTAHUPOBAHUS U JOKYMEHTAIbHOTO COMPOBOKICHHS
YpE3BBIYANHBIX JeSITeIbHOCTH MO COOTIOICHHUIO MIIH JOCTHXKEHUIO TpeOOBaHUM
CUTyalUsAX HOPMAaTUBHBIX aKTOB B chepe OXpaHbl OKPYKAIOILIEH CPE/Ibl,
OXpaHbl Tpy/a, 6€30MaCHOCTH B YPE3BBIYAIHBIX CUTYAITHIX
(b1.B.23-H.2)
[1K-3.3. 3HAHUSA OO0yuaromuiicst TOHKEeH 3HATh, KaK OCYIIECTBIISTH KOHTPOJIb
Crniocoben COJIEp’KaHUs B UCIIPABHOM COCTOSTHUM CUCTEM U CPEICTB
OCYIIECTBIISATh 3alUThl OKpYXarollel cpeibl, pabounx MECT, CUCTEM U
KOHTPOJb CPEICTB 3alUThI IPU Ype3BbIYaHBIX cuTyanusx. CnocobeH
COJIep/KaHus B OCYUIECTBJISATh KOHTPOJIb BBIITOJIHEHUS 3allJIaHUPOBAHHBIX
HCIIPAaBHOM MEPONPUITHUI [0 OXpaHe OKPY’KaIOLIEH cpeibl, OXpaHe TPyAa,
COCTOSTHUU CUCTEM U o0ecrnedeHno 0€30MacCHOCTH B UPE3BBIYAMHBIX CUTYallUAX Ha
CPEJICTB 3aIIUTHI o0BeKTe
OKpYKaIOIIeH Cpebl, (51.B.23-3.3)
pabOYMX MECT, CHCTEM | YMEHUS OO0yyaronuiicst TOMKEH YMETh OCYIIECTBISATH KOHTPOIIb

Y CPEJICTB 3aIUThI
IIPU YpEe3BbIYANHBIX
curyanusx. Criocobex
OCYILIECTBIISITh
KOHTPOJIb
BBITIOJTHEHU S
3aIJIaHUPOBAHHBIX

CO}Iep)KaHI/ISI B I/ICHpaBHOM COCTOAHHUH CUCTEM U Cpe)ICTB
3aIUThI OKPYXKAIOIIEH Cpeibl, pabounX MECT, CUCTEM H
CPEJIICTB 3alIUTHI IIPU Ype3BhIUAWHBIX cUTyaluax. CriocobeH
OCYIIECTBISATH KOHTPOJIb BHITIOTHEHUS 3aIUIAHUPOBAHHBIX
MEPOTIPHSATHIA IO OXpaHe OKPYKAFOIIEH CpeJIbl, OXpaHe TPpy/a,
obecreveHn0 0€30MaCHOCTH B UPE3BBIYAMHBIX CUTYyallUAX Ha
00BEKTE




Konx u HaumeHnoBanue
MHARKATOpA ®opmupyembie 3YH
JIOCTYKEHUS
KOMITETECHLIUU
MEPOIIPUSATHI IO (b1.B.23-Y.3)
OXpaHe OKPYKaIoIIeH
Cpellbl, OXpaHe Tpyaa,
obecneyenio HAaBBIKU OOygaromuiicst TOJKESH BIIAJCTh HABBIKAMUA KOHTPOJISI U
6e3onaCHOUCTH B COJIEpXKaHUS B UCTIPABHOM COCTOSITHUM CHUCTEM M CPEJICTB
pC3BBITAMHBIX 3aIUTHI OKPYXKAIOIICH Cpeibl, pabovYrX MECT, CUCTEM H
CHTyallisiX Ha CPEJIICTB 3aIIUTHI ITPU Ype3BbIUAWHBIX cUTyalusax. CriocobeH
obbekTe OCYIIECTBIISITH KOHTPOJIb BEITIOTHEHUS 3aIUTAHUPOBAHHBIX
MEPOTIPUATHI 110 OXpaHe OKPYIKAIOIIEH Cpe/ibl, OXpaHe Tpy/a,
obecrnievyeHn0 0€30MaCHOCTH B YPE3BBIYAMHBIX CUTYaIIUAX HA
00BEKTE
(b1.B.23-H.3)

[IK-4 CnocobeH OpHEHTHPOBAThCS B OCHOBHBIX IMpoOiemMax TexHoc(]epHOoil 0e30MmacHOCTH;
MPUHAMATh yYacTHE B HAYYHO-UCCIICOBATEIBCKUX pa3padOTKax MO NPOQUII0 TOATOTOBKH:
CUCTEMAaTHU3HPOBaTh MHPOPMAIMIO MO0 TEME HCCIEAO0BaHUM, MPUHUMATh y4acTHE B SKCIIEPUMEHTAX,
o0OpabaTeiBaTh MOTYYCHHBIC JAHHBIC; PEIIaTh 33Ja4d TMPOPECCHOHATHHOU JEATSIBHOCTH B COCTaBe
HAyYHO-HCCIIEIOBATEIbCKOTO  KOJJIEKTHMBA; HCIOJIb30BaTh 3aKOHBI U METOAbl MaTeMAaTHKH,
€CTECTBCHHBIX, TYMAHUTAPHBIX M AKOHOMHUYECKHUX HAyK IMPHU PEIICHUU MPOdEeCCHOHATBHBIX 3aj1ad,
NPUMEHSITh Ha TPAKTUKE HaBBIKM TIPOBEJACHHS U OMNHCAHUA HCCIENIOBaHUM, B TOM 4YHCIIE
AKCIIEPUMEHTAIIbHBIX

Kox u HaumeHoBanue
MHARKATOpa ®opmupyemsbie 3YH
JOCTHIKCHUS
KOMITETEHIINU
[1K-4.1. 3HaHus | OOyvaromuiicss JOJDKeH 3HaTh Kak B COCTaBe Hay4HO-
B cocrase HayuyHo- HCCIEA0BATENIBCKOTO  KOJUIEKTHBA IPUHUMATh ydacTHUE B
UCCIIEN0BATEIBCKOrO pa3paboTKe M 3KOJIOr0-3KOHOMHUYECKOM OOOCHOBAaHHMM IUIaHOB
KOJIJIEKTUBA BHEJIPEHUs HOBOW IPUPOJAOOXPAHHON TEXHUKH U TEXHOJIOTHH,
[IPUHUMAET y4acTUE B SKOHOMHUYECKOM peryaupoBaHuu MIPUPOAOOXPAHHOU
pa3zpaboTke u NEeATEIbHOCTH OpraHU3aluN
9KOJIOTO- - (b1.B.23-3.1)
3KOHOMHYCCKOM YMEHUS O6yqafom1/n?10ﬂ JOJDKEH yMETb IIpUHUMAaTh y4YacTHE B
000CHOBAHUH TUIAHOB pa3paboTKe M 3KOJIOr0-3KOHOMHUYECKOM OOOCHOBaHMHM IUIaHOB
BHE/IPCHUSI HOBOI BHEJIPEHUsI HOBOW IPUPOJAOOXPAHHON TEXHUKH U TEXHOJIOTHH,
IPHUPOJOOXPAHHOM 5KOHOMHYECKOM perylimpoBaHuun MIPUPOAOOXPAHHOU
TCXHUKHU 1 JEATEIbHOCTH OpraHu3aluu
TEXHOJIOTH, - (b1.B.23-V.1)
SKOHOMIIECKOM HaBbIkK | OOyuarouuiicst JOMHKEeH Bia/leTh HaBbIKAMM YYacTHUsSl B COCTaBe
Pery/IMpOBaHuM HAyYHO-MCCIIEJOBATENIbCKOTO KOJJIEKTHBA B pa3paboTke u
HPUPOIOOXPAHHON 3KOJIOTO-3KOHOMUYECKOM OOOCHOBAaHMHM IUIAHOB BHEIPEHHUS
ACATEIEHOCTH HOBOM  IPUPOJOOXPAHHOM  TEXHUKM U  TEXHOJIOTUH,
OpraHHU3alin SKOHOMHYECKOM pEeryaupoBaHuN MIPUPOJOOXPAHHON
JEeATEIbHOCTH OpraHU3aluu
- (b1.B.23-H.1)




Kon n naumenoBanue
MHAHKATOpA ®opmupyembie 3YH
JOCTHKEHUS
KOMIIETEHIINH
[1K-4.2 3HAHUSA OOyuaronuiicsi JOJDKEH 3HaTh, KaK B COCTaBE HAyYHO-
B cocrase HayuHo- HCCJIEIOBATENHCKOTO KOJJIEKTHBA IPUHUMATh Y4acTUE B
U CCJIEIOBATEIBCKOTO pa3paboTKe MEPONIPUATHI IO CHIYKEHHIO MOKAPHBIX M JPYTUX
KOJJIEKTUBA PHUCKOB UpE3BbIYaMHBIX CUTYaLIUN
MPUHUMAET y4acTue B (b1.B.23-3.2)
pa3paboTke
MEpOIIPHUSTHIA 110 ymenust | OOyyaromuiics 10JKeH YMETh IPOBOAUTD IIJIAHUPOBAHKE U
CHIKEHHIO TTOKAPHDIX JOKYMEHTAJIBHOE COTMPOBOXKJICHHUE JESITEIbHOCTH 1O
W IPYTUX PUCKOB COOJIIOICHUIO WK JOCTHXKEHUIO TpeOOBaHUI HOPMATUBHBIX
Ype3BBIYANHBIX aKTOB B cepe OXpaHbl Oprncalomevﬁ Cpenbl, OXpaHbl TpyAa,
CUTYyaIHii 0€30I1aCHOCTH B YPE3BbIYAIHBIX CUTYaLUAX
(b1.B.23-Y.2)
HaBBIKU OOyyaromuiics JOJMKEH BIAJeTh HABBIKAMU ITPOBOJICHHUS
TUTAHUPOBAHMSI U JIOKYMEHTAJILHOTO COTIPOBOXKICHHS
JESITEIbHOCTH 110 COOJIIOJICHUIO WIIH JOCTUKEHHUIO TPEOOBaHUM
HOPMATHBHBIX aKTOB B chepe OXpaHbl OKPYKAIOIIEH CpelIbl,
OXpaHbl Tpya, 0€30MaCHOCTH B YPE3BBIYAITHBIX CUTYAIIHIX
(b1.B.23-H.2)
[1K-4.3. 3HAHUA OO0yuaromuiics JOMKEH 3HaTh, KaK B COCTaBE HAYYHO-
B cocrase HayuHo- MCCIIEIOBATEIHCKOTO KOJIJICKTHBA TPUHUMATh YIaCTHE B
HCCJIEIOBATEIBCKOTO OLIEHKE PEe3yJIbTaTUBHOCTH U 3((HEKTUBHOCTH CHUCTEMBI
KOJIJICKTHBA yIIpaBJICHUS] OXPaHOU Tpyaa
MIPUHUMAET yYacTHE B (b1.B.23-3.3)
OIICHKE YMCHHS OO0yuaromuiicst 10HKEH YMETh B COCTaBE HaAy4HO-
pE3yNbTaTUBHOCTH U HCCJIEIOBATENLCKOTO KOJJIEKTHBA MPUHUMATh YU4acTUE B
3¢ (HEeKTUBHOCTU OLIEHKE pe3yJIbTaTUBHOCTH U 3 (HEKTUBHOCTU CUCTEMBI
CHCTEMBI yIIpaBJICHUS yIpaBJIEHUS OXpaHOHU TpyJa
OXpaHoM Tpy/a (b1.B.23-V.3)
HaBbIKM | OOy4aromuics TOKEH BIIaJeTh HaBbIKAMU y4acTHsl B COCTaBe
HAYYHO-HMCCIIEIOBATEIHCKOTO KOJUIEKTHBA B OI[CHKE
Pe3yabTaTUBHOCTHU U 3((HEKTUBHOCTH CUCTEMBI YIPABICHUS
OXpaHoM Tpyaa
(b1.B.23-H.3)

2. Mecto aucunmimabl B ctpykrype OITIOII

Hucuumuba  «Temnmodusukay  OTHOCHTCS K 4acTd, (OpPMHPYEeMOW  y4yaCTHHKAMHU
o0pa30BaTeNbHbIX OTHOLIEHUI OCHOBHOM MNpOQecCHOHAIbHONM 00pa3oBaTeNbHON MPOrpamMMbl
OakanaBpuara.

3. O0bém AUCHMILVINHBI U BUJbI Y4eOHOH padoThl

O0beM muctuIUIMHBI coctaBisieT 3 3adeTHbIXx enuuul (3ET), 108 akamemudeckux wyaca.
JlucuuIiuHa u3y4aeTcs:
- ouHas popma oOyueHwus B 6 cemectpe;
- 3a04Has popma oOyueHus Ha 3 Kypce.



3.1. Pacnipenesienue od0bemMa JTUCUMILJIMHBI 10 BUAM Y4eOHOil padoThbl

Bun yueGHO# paboThI

KomnunuecTtBo uacoB

Ounas popma

3aounas popma

o0yJeHus 00y4eHus
KonrakTHasi pabora (Bcero) 48 12
B Tom uucrne:
Jlexuuu (JI) 16 4
[Ipaktuueckue 3ausarus (I13) 32 8
Jlaboparopusie 3austus (JI3) - -
CamocrosiTesibHas padora ooyuawmuxcsi (CP) 60 92
KoHTpoJb - 4
HTroro 108 108
3.2. Pacnipenenenue yueOHOr0 BpeMeHH 110 pa3ieiaM U TeMam
Ounas popma 00yueHusn
B TOM YUCJIIC
KOHTaKTHas paboTa
No Bcero %
TEMBL HaunmenoBanue pasaciia U TEMbI 93COB &
JI JI3 113 CP z
4
1 2 3 4 5 6 7 8
Pasznen 1. OCHOBBI MOJNIEKYNSIPHO-KMHETUYECKOM TEOPUU
BBenenue B Temnopusuky.
1.1. | Temmeparypa u ee 0,5 0,5 - - - X
TEPMOJTUHAMUYECKHI CMBICIT
WneanbHblii ra3. YpaBHeHUE
1.2. | cocTosHUS UIEaIBLHOIO Ta3a. 45 0,5 - 2 2 X
["a30BBI€ 3aKOHBI
JlaBieHue ra3a ¢ TOUKH
3peHUsT MOJIEKYIISIPHO-
KHUHETUYECKOU TeOpHH.
CKOpOCTH TETUIOBOTO
JIBUKESHHS] MOJICKYII.
JlaBnenue ¢GOTOHHOTO rasa.
PaBHOMepHOE
1.3. | pacnpeneneHue 6,5 0,5 - 4 2 X
KHHETUYECKOU SHEPTUU
TEIIOBOTO JABM)KCHHUS 110
MOCTYHATEeNbHBIM CTEMEHSIM
cBoOob1. Kimaccuueckas
TEOpHS TETIOEMKOCTH
HJICATbHBIX Ta30B U €€
HEJOCTaTKHU.




HanmenoBanue pasaciia U TEMbI

Bcero
JacoB

B TOM YHCJIC

KOHTaKTHas padbora

J

J3

I13

CP

KOHTPOJIb

3

4

5

oo

Paznen 2. OCHOBBI TEPMOAMHAMUKHU

2.1.

KBaszucrarnueckue
nporeccel. BHyTpeHHss
sHeprus. Konmuectso Tema.
Maremarnueckas
(bopMyIHpOBKa MEPBOTO
Hayasia TepMOJIMHAMUKH.

6,5

0,5

2.2.

Bropoe nauano
TEPMOJINHAMHKH.
Oo6parumebie 1 HEOOpaTUMBIE
HPOLIECCHI.

2.3.

Tennoseie Mmammubl. KIT/]
TeIUI0BbIX MamuH. [{uki
Kapno u Teopema Kapho.
DHTpOnMs.

6,5

0,5

Paznen 3. TemionpoBoIHOCTH

3.1.

YpaBHeHue
TEIIONPOBOJHOCTH.
[Ipocreiimme cranMOHapHbIE
3aJla4M Ha
TEIIONPOBOJHOCTb.
Hecraunonapssle 3agaun.
Teopema eqMHCTBEHHOCTH
[TpuHuMn cynepnosuuuun
TeMreparyp. TemnepaTypHble
BOJIHBI 33J1a4a 00 OCTHIBAaHUH
ITOJIYIIPOCTPAHCTB.

Pasnen 4. CraTuctuueckue pacrpenencHus

4.1.

DneMeHTapHbIe CBEICHUS U3
TEOPUU BEPOATHOCTEM.
Pacnipenenenue ckopocrei
MOJIEKYJI ra3a. 3akoH
pacrnpeeneHusi CKOpoCTen
Makcsemna. Cpennue
CKOPOCTH MOJIEKYJI.

4.2.

3aKoH pacnpeeseHus
bonbimana. Onsitel [Teppena
I10 ONIPENEIICHUIO YUCIIA
ABoraapo. SHTponus 1
BEPOSITHOCTb.

Pa3nen 5. 5B

JICHUS TIep

€HOCa B rasax

5.1.

Cpenusis 1MHa CBOOOHOTO
npobera. DpdexTuBHOE
CEYCHHE MOJIEKYJI.

5




HanmenoBanue pasaciia U TEMbI

Bcero
JacoB

B TOM YHCJIC

KOHTaKTHas padbora

J J3 I13 CP

KOHTPOJIb

2

oo

5.2.

Pacnpenenenue Mosexys1 mo
JUIMHAM CBOOOHOTO
npobera. BuyrpeHHee TpeHue
U TETJIONPOBOTHOCTH Ta30B.
CBs13b KO3 hULIIEHTA

1 Qy3un ¢ MOABUKHOCTHIO
YaCTHUIIBI.

5.3.

BpoyHoBCKOE NBHKEHUE KaK
nporecc nuddy3un.
Tepmuueckas nudysus B
raszax. SIBienus B
pa3peKEeHHBIX Ta3ax.

5.4

MonekynsipHoe Te4eHHe
YIBTPapa3peKeHHOTO ra3a
yepes MPsIMOJIUHEIHYIO

TpyOy.

Paznen

6. Peanpubie rasel

6.1.

MonekysipHbIe CUIIbI 1
OTCTYIUICHUS OT 3aKOHOB
WJICATIbHBIX Ta30B.
YpaBHenue Ban-nep-
Baansca. 3oTepmel raza
Ban-nep-Baanbca.

6.2.

CBoiicTBa BelIecTBa B
KPUTUYECKOM COCTOSTHUH.
Ornpenenenne KpUTHUECKUX
napameTpoB. BHyTpeHHss
sHeprus raza Ban-aep-
Baanbca. D¢ dext xoyns—
Tomcona juis raza Ban-nep-
Baannsca. MeTopl
MOJYYEHUsI HU3KUX
TEMIIEPATyp U CKUKEHUS
ras3os.

6,5

0,5 - 2 4

Paznien 7. ®a3oBble paBHOBeCHs U (ha30BbIE MPEBPAIICHUS
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B TOM YHCJIC

KOHTaKTHas padbora

No Bcero %
TeMBI HaumenoBanue pasaciia U TEMbI — &
JI J3 113 CP z
{:4
1 2 3 4 5 6 7 8
Ycnosue paBHoBecus a3
XUMHUYECKU OJHOPOTHOTO
BEILIECTBA. Y PaBHEHUE
Knaneiipona—Kunay3suyca.
Hcnapenue u koHaeHCausl.

7.1. | [InaBnenue u 7 1 - 2 4 X
KpUCTAJUIN3aLUs.
3aBUCHUMOCTD JaBJICHUS
HACBIIIEHHOTO I1apa OT
TeMIeparypsl. TermioeMKocTb
HACBIIIEHHOTO Iapa.

@Pa30BbIE IPEBPALLECHUS
BTOpOro poaa. KonsekruBHas
YCTOMYUBOCTb )KUIAKOCTEN U
ra3oB. PacTBopumocCTb Tell.
OcMocC 1 OCMOTHYECKOE

7.2. | naBnenue. 3akoH Pays. 5 1 - - 4 X
[ToBbIIEHNE TOYKH KUTICHUS
Y IOHUKEHUE TOUYKU
3aMep3aHus pacTBOpA.

[TpaBumno ¢a3. JuarpamMmsl
COCTOSIHHSI.

Pazpnen 8. TermmoBoe uznyyenue
AOGCOJIFOTHO YE€pPHOE TEJIO.

81 OCHOBHBIE 3aKOHBI 7 1 i 9 4 «
U3JTy4yeHus: abCONOTHO
YEpHOro Tena.

9.1. | OnTHueckas MUPOMETPHSI. 3 1 - - 2 X
KonTposb X X X X X
Hroro 108 16 - 32 60 X

3aounas popma oOyueHunst
B TOM 4YHCJIC
KOHTaKTHas paboTa
No §
TeMBI HanmenoBanme pasaciia U TEMbI Bcero CP &
JacoB J JI3 113 =
~
1 2 3 4 5 6 7 8

11




OCHOBHBIE ITOJIOKCHHS
1. MOJIEKYJISIPHO-KUHETUUECKOI 23 1 - 2 20 X
TEOPHUH

OCHOBHBIC 3aKOHBI

2 27 1 - 2 24 X
TEPMOJIUHAMHUKHU
TemmonpoBoIHOCTb.
3. SIBrieHus nepenoca 27 1 - 2 24 X
OCHOBHBIE 3aKOHEBI 27 1 ) 2 24 X

TCIIJIOBOI'O U3JIYYCHUA

N

KoHTpoib 4

Hroro 108 4 - 8 92 4

4. CTpyKTYpa M cojiep:KaHHue IJUCHUINIMHBI, BKIIYAKIIee NPAKTHYECKYI0 IOAT0TOBKY

[IpakTuyeckas NOArOTOBKAa IpH peaau3alud y4eOHbIX HPEIMETOB, KYpPCOB, IUCLMILIMH
(Mopayneil) opraHu3yercsi IMyTeM IPOBENCHUS MPAKTUUYECKUX 3aHSATHH, MPaKTUKYMOB, J1aOOpaTOPHBIX
pabOT M MHBIX AaHAJOTMYHBIX BHUJOB Y4YeOHOM JEATEeIbHOCTH, NPEAYCMATPUBAIOIIUX Yy4yacTHe
0o0yJaromuxcs B  BBIIOJIHEHHWH OTACIBHBIX JJIEMEHTOB paboOT, CBA3aHHBIX C Oymaymien
po¢eCCHOHATILHOM 1eATENbHOCTBIO.

[IpakTdeckas MOArOTOBKA MOXKET BKJIIOYATh B ce€0sl OT/ACIbHBIC 3aHATHUS JIGKIIMOHHOTO THUIIA,
KOTOpbIE MpeAyCMaTpHBAIOT IMepenady ydyeOHOM uH(opmanuu oOydaromumcs, HeoOXOIUMON A
MOCJIETYIOLIETO BBIIOIHEHUS Pa0OT, CBSA3aHHBIX C Oyaymield NpodecCHOHATBHON AEATEIBHOCTBIO.

4.1 Conepxxanue QM CUUIITHHBI

Paspnen 1. OCHOBBI MO/1€KYJISAPHO-KHHETHYECKON TEOPUH

TemnepaTtypa M TEpMOAMHAMMUYECKOE PABHOBECHE. OMIMPUYECKHE TEMIIEPATYPHBIE IIKAbI.
WNneansHo-razoBas mkaia teMieparyp. Buasl TepmoMerpoB. MexayHapoaHas IpakTHYECKas
TEeMIIEpaTypHas IIKajga. 3aKOHbl HMJCAIbHBIX Ta30B. YPABHEHHME COCTOSHUSA M €ro CIEACTBUS IS
OECKOHEYHO MaJbIX Mpo1eccoB. MakpOCKOMMUECKHUE MapaMeTphl.
Pa3nea 2. IlepBoe Ha4aJI10 TEPMOAMHAMHKH

KBazucratuueckue npoueccsl. Makpockonuueckas padora. [lepBoe Hayano TepMOIUHAMUKU AJIs
cucTeMbl B aguabaThHueckoil obosnouke. Buyrpennss sneprus. KomuuectBo Teruia. MaremaTtuueckas
(dhopmynupoBKa MEpBOro Havajga TepMoauHaMuku. 3akoH ['ecca. TemoemkocTs. BHyTpeHHsst sHEpTUS
uaeanbHoro rasa. 3akoH J[xoyns. YpaBHenue Maiiepa. Anumabatnueckuil mporecc. YpaBHEHUE
ITyaccona. Onpenenenune Cp/Cy metogom Knemana u [lezopma. CkopocTh 3ByKa B razax. 3aMeuyaHus
OTHOCHUTEJIHO SKCIEPUMEHTAIBHBIX MeTO0B onpenenenus Cp u Cy 1 ra3oB. YpaBHeHue bepnysu.
CKopocTh UCTEUEHUs Ta3a U3 OTBEPCTHSI.
Pazgen 3. Bropoe Ha4yaji0 TepMOAMHAMHUKH

OO6mue 3aMevyaHust O MEPBOM M BTOPOM Hauaiax TepMOJAUHAMUKH. Pasnuynble GopMyTnpoBKU
OCHOBHOT'O ITOCTYJIaTa, BHIPAXKAIOIIET0 BTOPOE Hadyaio TepMoAnHaMuKU. OOpaTuMble U HeoOpaTuMbIe
mpoueccel. [lukn Kapno wu Tteopema Kapno. TepmoamHamuueckas IIKajga TeMOEpaTyp.
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TOXIECTBEHHOCTh TEPMOJIMHAMUYECKON IIKaJbl TEMIIEpATyp CO IIKAJIOW HJI€aJIbHO-Ta30BOT0
TepmoMeTpa. [IpuBeneHue mKaabl ra30BOro TEPMOMETPA K TEPMOAMHAMHUUECKOH 1mikaie. [Ipumepsl Ha
npuMmenenue TeopeMbl Kapno. Pasnocts Mexay teroemkoctsiMu Cp u Cy. [lpuHnunuanbHeiii cnoco6
IpagyupoBKu TepMoMeTpa B abcomoTHON wmikane. HepaBenctBo Knaysuyca (ans yacTHOro ciydas).
HepasenctBo Knay3uycas obuiem Buje. [Ipuniun nunamudeckoro ororuieHus. Pasenctso Knaysuyca.
OuTponusa. 3akoH Bo3pacTaHus SHTpornuu. OO00OUIeHHE TOHATUS SHTPONUM HAa HEPABHOBECHBIC
cocrosiHus. Bo3pacranue suTponuu npu aud¢ysuu rasos. [lapagoke ['nb60ca. Paznnunbie noHnMaHus
BTOPOTO Hayaja TepMOAMHAMUKU. TepmoauHamuueckue (yHKIMUA. TepMoaMHAMUYECKas TEOpHs
addexra JHxoyns — Tomcona. OOmue 3aMeyaHust 0 METOIe TEPMOIMHAMUUECKUX QyHKImH. [TpuHITHn
Jle-Illatenbe—bpayHa v yCTOMYMBOCTh TEPMOJAMHAMUYECKOTO PABHOBECHS.
Pa3nen 4. TenJionpoBOAHOCTH

VYpaBHeHue TemonpoBoaHOCTH. IIpocTeiiine cranroHapHble 3aJaud Ha TEIUIONPOBOAHOCTD.
Hecraunonapueie 3amaun. Teopema enuHcTBeHHOCTH. [lpuHIMND cCyneprno3unuu Temmneparyp.
TemnepaTypHble BOJIHBI. 3aa4a 00 OCThIBAaHUM MOJIYIIPOCTPAaHCTBA. BHEIIHSIS TENI0NPOBOIHOCTb.
Pa3znes 5. CraTuctuueckue pacnpeaesieHust

DneMeHTapHbIE CBEICHUS U3 TEOPUU BEPOSITHOCTEN. Pacnpenenenue ckopocTeil MOJIeKy rasa.
3akoH pacnpeaeneHus ckopocreid Makcsenna. Pacnipeaenenue Mosekys mo abCcoNOTHBIM 3HAYEHUSAM
ckopocTu. CpenHue ckopoctu Mosekys. [lpunuun neranpHoro pasHoBecusi. CpeHee YUCIIO MOJIEKYIL,
CTAJIKMBAIOIIMXCS CO CTEHKOM cocyaa. OmnbITHas MNpOBEpPKa 3aKOHA pacHpelieseHuss CKOpOCTei
Makcgemia. 3akon pacnpeneneHust bonsimana. Onbitel [leppena mo onpezaenenno yncia ABOraapo.
Pacnipenenenne bonmbliMana u armocdepbl MIaHeT. DHTPOIUS M BEpOSATHOCTb. Meroa Haubolee
BEPOATHOIO pacrpenencHuss B cratuctuke bonpimana. Cratuctuku ®epmu — Jupaka u boze —
OliHmrelHa. TepMoquHaMUYECKU CMbIC XMUMHUUYECKOro noteHnuana. Teopema Hepuera. KBanrosas
TEOPHSs TETUIOEMKOCTEH DIHIITEHHA.
Pa3nen 6. SIB1enusi mepeHoca
Cpennsisi nmuHa cBoOoHOTO TIpoOera. DddekTuBHOE ceueHue. PacrpeneneHue MOJIEKyI MO JJIMHAM
cBoOoaHOrO Mpodera. BHyTpeHHee TpeHue 1 TemIonpoBoIHOCTh ra3oB. Camoauddysus B razax. Ces3b
kodpdunmenta audpdy3un ¢ MOABWKHOCTHIO dacTullbl. KoHumeHTpamuonHas aud@dys3us B raszax.
BbpoynoBckoe nBuxenune kak mnpouecc nupdysun. Tepmuueckas muddysus razax. SBienus B
pa3peKeHHbIX razax. MoJeKkylsspHOEe TEUeHHUE YJIbTpapa3peKEHHOro rasa 4depe3 NpsSMOJIMHEHHYIO
TpyOy.
Pa3nea /. PeanbHble raspl

MonekynspHble CHIBI M OTCTYIUIEHUS OT 3aKOHOB HJCANbHBIX ra3oB. YpaBHeHHE Ban-nep-
Baansca. M3zorepmbl raza Ban-pep-Baanbca. M3otepmbl peansHoro rasa. IlpaBwio Makcsenna.
HenpepbIBHOCTB ra3000pa3HOro M *KHMJIKOT0 COCTOSHUH BenlecTBa. CBOWCTBA BEIIECTBA B KPUTHUECKOM
cocrostHuM. OrnpeneneHre KpUTUYECKUX MapameTpoB. BHyTpeHHsist sHeprus rasa Ban-gep-Baanbca.
O¢dexr xoyns—Tomcona ans raza Ban-nep-Baanbca. MeTosl momydeHuss HU3KUX TeMIeparyp U
COKMKEHUS Ta30B.
Paznen 8. ®a3oBble paBHOBecus U (pa3oBbIe NpeBPaleHUs

VYcnoBue paBHOBecHus: a3 XUMHUYECKH OJHOPOJIHOTO BellecTBa. YpaBHeHue Kameidipona—
Knaysunyca. Ucnapenue n konaeHcauusa. [lnaBneHne u kpucramumszanus. 3aBUCHUMOCTb JIABJICHUS
HACBIIEHHOTO Iapa OT TeMIeparyphl. TenaoeMKOCTh HACBIIMIEHHOTO TMapa. TpoWHBIE TOYKH.
Huarpammsl coctosiHuA. Kunenue u neperpeBanye *’UAKOCTU. 3aBUCUMOCTD JIaBJIEHUS HACBHIILIEHHOTO
mnapa OT KpHUBHM3HBI MOBEPXHOCTU KHUJKOCTH. MertactaOuibHble cocTosiHusA. da3oBble MpeBpalieHus
BTOPOTo poaa. KOHBEKTHBHAs yCTOMYMBOCTD KHUAKOCTEN U ra30B.
Paznen 9. TensioBoe u3iryueHue

TennoBoe n3ny4yeHue U JIOMHHECHEHIUA. AOCOMOTHO YepHOe Teno. 3akoH Kupxroda. 3akoH
Credpana—bonsiiMana u 3axkoH Buna. ®opmyna Panes—/xurca. ®opmyna [lnanka. Ontuueckas
MUPOMETPUSL.
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4.2. Cogepxanue JeKI Ul

Ounas popma o0OyueHust

/o

Kpatkoe conepxanue nekuui

KonnuectBo

JacoB

IIpakTuueckas

IIOATrOTOBKa

Beenenue B Temnodpusuky. Temneparypa u ee TepMOJAMHAMUYECKUIN CMBICI.
WneanbHelii ra3. YpaBHEHHE COCTOSIHUSA UACAIBHOIO rasa. ['a30Bble 3aKOHBI.
JlaBneHue rasa ¢ TOUKH 3pEHUS MOJIEKYJISIPHO- KHHETUYECKON TEOPHUHU.
CKOpOCTH TEIIOBOTO JABHXKEHHS MOJIeKyJ1. [laBienue GpoToHHOTO Tas3a.
PaBHOMepHOE pacnpeneneHne KUHETUYECKONW SHEPTUU TEIJIOBOTO ABHKEHUS
0 TIOCTYMATENbHBIM CTENEHsM cB00O0bI. Kitaccuueckast TeopHsl TEIUIOEMKOCTH
UJealbHBIX Ta30B U €€ HejpocTaTku. KBasucratuueckue mpoueccsl. BHyTpeHHss
sHeprus. KonnuectBo Temna. Marematuueckasi popMyaIupoBKa epBOro
Hayvaja TepMoauHaMuku. Bropoe Hauano TepmoanHamMuku. OOpaTuMele U
HeoOpatumele niporiecchl. TemnoBbie mammabl. KITJ[ TermoBeix MamuH. [ukin
Kapuo u Teopema Kapno. Outponus.

N

+

VpaBHeHHE TEIONpoBOAHOCTU. [IpocTedmme cranuoHapHbIE 3aJa4d  Ha
TeIonpoBogHocTs. Hecranmuonapusle 3amaun. Teopema eAMHCTBEHHOCTH
[MpuHin cymepno3unuu Temieparyp. TemmnepaTypHble BOJHBI 3agada o0
OCTBIBaHUH MOJIYIIPOCTPAHCTB.

DJleMeHTapHbIE CBEACHUS U3 TEOPUH BEeposTHOCTEH. Pacnipenenenne ckopocreit
MOJIEKYJl Ta3a. 3akoH pacrpefeneHus ckopoctedl Makcsemna. CpenHue
CKOPOCTH MOJIEKYJI.

3akoH pacnpeneneHus bonbumana. Oneitel [leppena nmo onpezneneHuro yucna
ABOraJipo. SHTpOIuUs U BEPOSITHOCTb.

Cpenusas mqnmuHa cBoOoaHOrO Tmipobera. DdPEeKTHBHOE CEUYEHHE MOJEKYIIL.
Pacnpenenenne Mosekys mmo AJymHaM cBOOOTHOTO podera. BHyTpeHHee TpeHne
U TETJIONPOBOJHOCTH Ta30B. CBsa3b kodddutinenta qudy3nuu ¢ moIBUKHOCTHIO
yacTulbl. bpoyHOBCkoe nBrkKeHHE Kak mpouecc nuddysun. Tepmuyeckas
muddy3us B razax. SIBIEHUS B pa3pexeHHBIX razax. MoJeKyaspHOe TeueHUe
yIBTPapa3peKeHHOTO ra3a yepe3 NPSIMOIMHEHHYIO TPYOy.

MoneKkyJgpHbI€ CUIIbI U OTCTYIUIEHUS OT 3aKOHOB U€AJIbHbBIX Fa30B. Y paBHEHUE
Ban-nep-Baansca. M3otepmbl raza Ban-nep-Baanbca. CpolicTBa BemiecTa B
KpUTHYECKOM  cocTosiHuu.  OmnpeneneHue  KPUTHYECKUX  MApamMeTpoOB.
BuyTpennss sHeprus raza Ban-nep-Baanbsca. O ekt xoyns—Tomcona ans
raza Ban-nep-Baansca. MeToapl nojlydeHUs HU3KUX TEMIIEPATYP U CHKUKEHUS
Ta3oB.

VYcioBue paBHOBecus (a3 XMMHUYECKH OJHOPOJHOIO BELIECTBA. YpPaBHEHHE
Knaneitpona—Knay3uyca. HMcmapenme wu koHjeHcanus. IlnaBienwe u
KpUCTaJUIN3alys. 3aBUCUMOCTb JIABJICHUs HACBIIIEHHOTO [1apa OT TEMIIEPATYPHI.
TennoeMkocTs HachllleHHOro mapa. da3oBbple MpPEBpALlEHUs BTOPOrO poAa.
KoHBeKTHBHAS yCTOMYMBOCTB KUAKOCTEN U ra3oB. PactBopuMocTs Ten. Ocmoc
U OCMOTHYECKOE JaBiecHHE. 3akoH Payns. I[loBbllleHHME TOYKM KUIIEHUS H
MOHI)KEHUE TOYKM 3amep3aHus pactBopa. [IpaBuno ¢a3. JIuarpammsl
COCTOSIHMUSL.
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o 3
= |5
Ne . g2 |28
Kpatkoe conepxanue nexkuuit TS | Eo
n/n EF | £ &
S| E€
=
8. | A6comoTHO YepHOe Teso. OCHOBHBIE 3aKOHBI M3TYyYEHHUsT a0COIIOTHO YEPHOTO 2 +
tena. OnTudeckas TUPOMETPHUSL.
Hroro 16 10%
3aounas popma oOyueHust
m =R
s | g¢
< 9 m
No C 5 2o
oJlep>KaHue JIEKINH o | §8
o/a nep 0 2 52
= S o
] [T
2| E
1. | OcHOBHBIE TIOJOXKEHUS MOJICKYJIAPHO-KHUHETHUECKOW Teopuu. OCHOBHBIC 3aKOHBI | 2 +
TEPMOJIUHAMUKHU
2. | TemmonpoBogHOCTB. SIBNeHUs nepeHoca. OCHOBHBIE 3aKOHBI TETJIOBOTO U3Iy4eHUs. | 2 +
Hroro 4 | 10%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

JlaboparopHbie pabOThI HE MPEAYCMOTPEHBI YUSOHBIM TUIAHOM Ha OYHOM U 3209HOU (hopMax 00ydeHHUS.

4.4. Conep:xkaHue NPpaKTHYECKUX 3aHATHIA

Ounas ¢popma o0yueHus

3
g g
Ne N gl ¢ge
HanmeHoBaHMe MPaKTUYECKUX 3aHATUI =S| £5
T g7 | E&
£ g
=
1 OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOI TeopHu 2 +
2 IlepBoe Ha4a0 TEPMOAMHAMUKHI 4 +
3 Bropoe Hauano TepMOAMHAMUKA 4 +
4 TemnonpoBoIHOCTH 4 +
5 CraTucTHYeCKHe pacnpeaeTIeHHs 4 +
6 SIBneHus nepeHoca 4 +
7 PeanbHble ra3sl 2 +
8 ®da30BbIe paBHOBECH U (ha30BbIe NPEBpALLIEHUS 4 +
9 TennoBoe u3nydeHne 4 +
Hroro 32 | 20%
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3aounas popma o0OyueHust

3 =
X
No 2= | 288
- HanmeHoBaHME PAaKTUYECKUX 3aHATHN 5SS | Eo
g g
=
1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopun. OCHOBHbIE 4 +
' 3aKOHbI TEPMOJUHAMUKH.
2 TennonpoBoaHOCTE. SABieHus nepeHoca. OCHOBHBIE 3aKOHBI TEIIOBOTO 4 +
' W3JIYYCHHS.
HToro 8 20%

4.5. Buabl u coep:xaHue CaMOCTOSITEIbHON padoThl 00y4Yarouxcs

4.5.1. Bugpl caMOCTOSITEIbHON pabOThl 00YYarOIIMUXCs

KomnnuecTBo yacos
Bupl camocTosiTenbHONH paboThl 00yYatOIIHXCsl
Ounas gopma 3aounas Gopma
00y4deHus oOyueHus

[ToaroToBKa K MPakKTUYECKUM 3aHITHSIM 20 16
BrImmotHEHHE KOHTPOIBLHON pabOThI 0 26
CamocTosiTenbHOE U3YYEHUE OTJAEIbHBIX TEM U 30 41
BOTIPOCOB

[TonroroBka K MPOMEKYTOYHON aTTeCcTalluu 10 9
Hroro 60 92

4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl 00yJaroImuxcs

Komn-Bo
4acoB
No
i HaumenoBanue TeM 1 BONPOCOB Ounas 3aounas
¢dbopma ¢dbopma
oOydeHus o0y4deHus
1. Brenenue B TerIo(pu3mnKy. Temneparypa u ee 3 5
TEPMOJIMHAMUYECKUN CMBIC]L.
2. WNneanbHblii 1a3. YpaBHEHUE COCTOSHHMS WJICAJIBHOrO rasa. 3 5
["a30BbI€ 3aKOHBI.
3. JlaBiieHHME ra3a ¢ TOYKU 3pEHUS MOJIEKYISIPHO- KHHETHYECKOU
teopur. CKOPOCTH TEIJIOBOTO JABMKEHUSI MOJIeKy . J[aBieHue
¢dbotonHOrO raza. PaBHomepHoe pacnpeaeneHne KHHETHIeCKOH 3 5
SHEPrUHU TEIIOBOTO ABMKEHHS MO MOCTYMATENbHBIM CTEIECHIM
cBobOoabl. Kimaccuueckast TeOpus TEIIOEMKOCTH UI€aTbHBIX
ra3oB U €€ HEJIOCTaTKHU.
4. KBazucrarnueckue npoueccel. BHyTpeHHsIs SHEprusi.
KonunuecTBo Terna. Matemaruueckas (OpMyIHpOBKa IEPBOTO 3 5
Hayajaa TEPMOJUHAMUKH.
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/o

HaumeHnoBanue TeM 1 BONPOCOB

Komr-Bo
4acoB

Ounas

¢dopma
o0OyueHus

3aoyHas

¢dbopma
o0yueHus

Bropoe nauano tepmonuHamuku. OOpatumbie U HeoOpaTUMbIE
IIPOLIECCHI.

TeroBble MammHbl. KITJ[ temnoBeix mammH. [ukn KapHo u
teopeMa KapHo. DHtpornusi.

VYpaBHenue TtemnonpoBogHocTU. [Ipocreline cTanroHapHbIE
3a7a4yd  Ha TEIUIONpPOBOAHOCTb. HecranmuoHapHsle 3amaun.
Teopema equncTBeHHOCTH [IpUHIIMT Cynepno3unuu Temmneparyp.
TemmneparypHbie BOJIHBI 3a7a4a 00 OCTHIBAHUH IOJIYIIPOCTPAHCTB.

DOneMeHTapHble  CBEIEHUS U3  TEOPUU  BEPOSTHOCTEH.
Pacnipenenenue ckopocteil MoeKyl raza. 3akoH pacrnpeziesieHus
ckopocteit Makcpenna. CpefHue CKOPOCTH MOJIEKYII.

3akoH pacnpenenenus bonbumana. Oneitel  [leppena 1o
OINpeeNICHUIO yrciia ABOraapo. DHTPONHs U BEPOSITHOCTD.

10.

Cpennsisi nnuHa cBOOOMHOTO Tpodera. DddekTnBHOE ceueHHe
MOJICKYIL.

11.

Pacnipenenenue Momnekyn mo JUiMHaM CBOOOJHOro rmpobera.
BHyTpenHnee TpeHHe U TEIJIONPOBOJHOCTH Ta3oB. CBA3b
kod(durmenTa mud y3un ¢ TOIBUKHOCTHIO YACTHIIHI.

12.

bpoyHoBckoe nBmkeHHE Kak mporecc nuddysuu. Tepmudeckas
Qg dy3us B ra3ax. SBieHus B pa3peKeHHBIX ra3ax.

13.

MonekynsipHOe TEYECHHE YIBTPapa3peKCHHOTO
IPSIMOJIMHENHYIO TPYOY.

raza 4epes

14.

MonexkyJspHble CWIIBI M OTCTYIUIEHMS OT 3aKOHOB HJI€AJIbHBIX
ra3os. YpasHeHue Ban-nep-Baanbsca. M3orepmsl raza Ban-nep-
Baansca.

15.

CBolicTBa BellecTBa B KPUTUYECKOM cocTosiHUU. Onpesenenne
KpUTHYECKHX ITapamMeTpoB. BHyTpeHHss 3Heprus rasa Ban-nep-
Baanbca. O dext xoyns—Tomcona s rasza Ban-aep-
Baanbca. Meroas! mony4eHus HU3KUX TEMIIEPATYp U CKUKECHUS
ra3os.

16

VYcnosue paBHOBecHs (pa3 XUMUUECKU OJHOPOIHOIO BEIIECTBA.
Ypasuenue Knanelipona—Kiaysuyca. Mcniapenue u
KoHAeHcauud. [TnaBnenue u kpucraminzanus. 3aBUCUMOCTh
JIaBJICHUs HACBILICHHOIO Iapa OT TEMIEPATYpPhI. TenI0eMKOCTh
HACBIIIEHHOTO Mapa.

17

®da30BbIe IPEBpaLIeHUs BTOPOro pojaa. KonBekTusHas
YCTOMUYMBOCTD KUIAKOCTEN U ra3oB. PacTtBopumocts Teir. OcMoc
Y OCMOTHYECKOE 1aBiieHue. 3akoH Paysns. [loBeiieHne Toukn
KHUIIEHUS ¥ TIOHW)KEHHE TOUKHU 3amep3anus pactBopa. [IpaBuio
¢a3. J/lnarpaMMbl COCTOSIHUS.

18

AGcomoTHO yepHoe Teso. OCHOBHBIE 3aKOHBI U3JTyUEHUs
abCoJIIOTHO YepHOro Tena. OnTuyeckasi NMPOMETpHsl.

Hroro

60

92
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5. YueOHO-MeTOAHYECKOE o0ecedeHrne CaMOCTOATEeIbHOI PadoThl 00y4a0IIMXCS
Mo JUCHUIINHE

YyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. MonexkymnspHas ¢u3uKa U TepMOAMHAMUKA [DIEKTPOHHBIA pecypc] : yuel. mocobue mis
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW W 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snekTporexuuka, 19.03.02 [IpoaykTel nuTanus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, criennaiibHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Unactutyr arpomnkenepuu ; coct. E. M. Bbacapeiruna. - YensOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c¢. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nuecKre OCHOBBI KIIACCHUECKOM MEXaHUKH [ DIEKTPOHHBIN pecypc] : yueb. mocodue s
CaMOCTOSITENTLHOW pabOThI CTYICHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus 13
pactutenbHOrO  Chipbsi, 23.03.03 DOkcruryatanuss TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, crermanbaoctu 23.05.01 HazemHbie TpaHcnopTHO-TeXHOJIOrHYeckue cpeactsa] / KOxuo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuit ['AY, 2019. - 99 c. : un, tabn. - bubmmorp.: c. 99 (5 Has3p.). Pexxum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrtpocratuka. llocTrossHHBIH TOK [DnekTpoHHBI pecypc]: yueb. mocobue st
CaMOCTOSITENTbHOW Pa0OThI CTYACHTOB OYHOW M 3a04. popmbl oOyuenust / IOxno-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 95
c. - Joctym u3 nokanpHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHUTHBIC SIBIICHHS  KBAaHTOBBIC A(PEKTHI [ DNEKTPOHHBIN pecypc]: yuel. mocodue
IUISL CaMOCTOSITETIbHOM PabOThI CTYICHTOB O4YHOU ¥ 3204. popMbl 00ydenus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounkenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit AV, 2018 - 49
c. - JJoctyn u3 nokaneHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. ®oHI OLICHOYHBIX CPEACTB AJIs NPOBEACHUS
NPOMEKYTOYHOM aTTeCTAUMH 00y4aIOIUXCS M0 AUCIUTITIHHE

st ycTaHOBNIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKH o0yuaromuxcs Tpedoanusim @I'OC BO
pa3zpaboTan (OHI OIICHOYHBIX CPEIACTB I TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUHOM aTTecTanuu 00yJaromuxcs no AucuunianHe. @oH]T OLIEHOYHBIX CPEJICTB MPECTABIEH
B [Ipunoxxenuu.

7. OCHOBHAsI M JONOJTHUTEJIbHAS y4eOHas IUTEPATyPa, HE00X0AUMAas 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas uteparypa uMmeercs B Hayunoit  O6ubanoreke 51
ANEeKTpOHHON nHpOopMaImoHHo-o0pazoBarensHoii cpene @I'BOY BO 0xHo-Ypansckuit [AY.
OcHoBHas1 JiuTEpaTypa

1.1. TI'pa6osckuit, P. U. Kypc ¢usuxu / P. U. I'paboBckuit. — 14-e u3gd., crep. — CaHKT-
[MerepOypr : Jlans, 2024. — 608 c¢. — ISBN 978-5-507-47391-5. — Tekcr : anekTpoHHbI#t //
Jlans : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/367019.

1.2. Hsanos, U. B. COopHUK 33134 10 KypCy OCHOBBI (DM3UKH U OMOPHU3UKH : ydeOHOe mocoOne
/ Y. B. UBanoB. — 2-e uzn., ucnp. — Cankt-IlerepOypr : Jlans, 2022. — 128 ¢. — ISBN
978-5-8114-1349-2. — Tekct: »anekTpoHHBIM // JlaHb : DIIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/210920.
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https://e.lanbook.com/book/367019
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1.3. JlusenueB, H.M. Kypc ¢usukn: yueobnnk / H. M. JluBenneB. — 7-¢ u3a., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TekcT: 31€KTPOHHBIH//
JlaHb : anekTpoHHO-O0MOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/210782.

1.4. bacapeiruna, E. M. 3aKkoHbI TOCTOSTHHOTO TOKa : yueOHoe mocodue / E. M. bacapeiruna, 1O.
A. Huxwnmus ; FOxno-Ypansckuit ['AY, HactuTyT arponmkeHepuu. — YenssOMHCK :
IOxnO-Ypanbckuii T'AY, 2022. — 116 c¢. : wi, Tabn. — Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3MeKTPOHHBIH.

JloToJTHUTEeIbHAS JIUTEPATYpa

1.5. Hsanos, . B. OcHoBbI (usuku u 6nodusuku : yaebHoe nocodbue / U. B. MiBaHoB. — 2-¢
u3 1., uctp., aon. — Cankr-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Tekcr : anexTpoHHblii / Jlanp : 31exkTpoHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/210917.

1.6. Hponos, U. E. 3agaun no obmieit ¢pusuke : yaedbnoe mocodue s By3o / U. E. MUpomoB. —
18-¢ u3n., crep. — Cankt-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texkcr : snextponHslii / Jlanp : 31exTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/152437.

1.7. Tpa6orckuii P.1. Coopuuk 33124 1o pusuke: yuebnoe nocodue / P. U. 'paboBckmii. — 4-¢
u3n., crep. — Cankt-IlerepOypr: Jlanp, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Texcr: AIIEKTPOHHBIN// Jlanb: AIIEKTPOHHO-OMOIMOTeYHAS cucrema. —
URL:https://e.lanbook.com/book/210959

8. Pecypchl nH(pOpManOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH «HTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHM S TUCIUIJIMHBI

1. EnnHoe OKHO ocTyma K y4eOHO-MeTOMYeCKuM pa3padoTkam https://roypray.pd

2. OBC «JIanb» http://e.lanbook.com/

3. Vuusepcuretckas oudamorexka ONLINE http://biblioclub.ru

4. ®Ouzuka. MexaHMKa: BUPTYaJbHBIM aHaior J1adopaTOpHOro 00OPYAOBAaHUSA: OOYyYarOIIUN
pecypc IUIsi CaMOCTOSATEIbHOW pabOThl CTYACHTOB OYHON WM 3a09HON (OpMbI 0Oy4eHHs. - TeKcT:
NIEKTPOHHBIN. - Anpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauyeckne yKazaHus sl 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VY4eOHo-MeTonnuecKkue pa3padboTku umerotest B Hayunoit  Oubnnorexe 51 IEKTPOHHOU
uHpopMannoHHo-o6pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii AY:

1. MonexynsapHas (u3uKka U TEpPMOJMHAMUKA [DIEKTPOHHBIN pecypc]: yuel. mocobue st
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrpo3nepreruka u 3nekTporexHuka, 19.03.02 [IpoaykTsl muTaHus U3
pacturenpHOro  cuipbsi, 23.03.03 OxcmyaTanus  TpPaHCIOPTHO-TEXHOJOTMYECKUMX MAIUH U
KOMILIEKCOB, criennanibHOCTH 23.05.01 Hazemubie TpancnopTHO-TEXHOJOoTHYecKue cpeactna) / KOxuo-
VYpansckuit I'AY, HWuctutyt arpounxkenepuu; coct. E. M. bacapeirmna. - YensOunck: IOsxHO-
VYpanmeckuii 'AY, 2019. - 47 c.: tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBHI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ajis
CaMOCTOSITENTbHONH PabOThl CTYACHTOB OYHOM M 3a0uHOU (opmbl 00yueHus [HampasieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepretuka u snmekrporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cwipbsi, 23.03.03 Okcmmyatanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIOIUH U
KOMIUIEKCOB, criennaibHOCTH 23.05.01 HazemHbie TpaHciopTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuit I'AY, HUuctutyt arpoumxkenepuu; coct. E. M. bacapeirmna. - YensOunck: OsxHo-
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VYpaneckuii 'AY, 2019. - 99 c.: un., tabn. - bubmuorp.: ¢. 99 (5 Haszs.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIN TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENIbHOW Pa0OThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
HNHuctutyT arponnkenepun; cocT. E. M. bacapsiruna - Yensionack: KOxxno-Ypanbckuii 'AY, 2018 - 95
c. - loctym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DIEKTPOMAarHUTHHIE SIBJICHUS M KBAHTOBBIC (D PeKThI [ DIeKTPOHHBIN pecypc]: yuel. mocodue
ISl CAMOCTOSITENIbHOW PabOThI CTYJJCHTOB OYHOM U 3204. (hopmbl 00yueHus / FOxuo-Ypansckuit [AY,
HNHuctutyT arponnxenepun; coctT. E. M. bacapeiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - Jloctym u3 nokanbHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnekrtpuuectBo. MarnetnsM. OnTuka M KBaHTOBas (u3MKa [DIEKTPOHHBIM pecypcl:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3204HOM opMbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 Okcruryatanuss TPAaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, criennaibHoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii ['AY, Uncturyr arpourkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u jaomn. - Yensbunck: FOxuo-Ypansckuii ['AY, 2019. - 182 c.: uin., tadn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MeXaHUKH. MoJekynsipHas (uU3uKa U TEPMOAMHAMUKA [ DIEKTPOHHBIN
pecypc]: 1abopaTOpHBIM MTPAKTUKYM IS CTYJSHTOB OYHOM U 3a09HOM ()OpMbI 00YICHHUS [HAPABICHHIA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 Dkcrmnyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crernanbaoctu 23.05.01 Hazemubie TpaHcnopTHO-TeXHOJIorHYeckue cpeactsa] / KOxuo-
VYpansckuii ['AY, Uncturyt arpoumkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: uin., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlabopatopHas pabora Nel. OmnpeneneHue YCKOPEHHS CHUIIBI TSHKECTH C IOMOIIBIO
MaTEeMaTHYeCKOr0 MasTHHUKA: METOJMYECKUE YKa3aHUs JJIS CaMOCTOSTENbHONW pabOThl CTYAEHTOB
ouyHOM u 3aoyHoi Qopm oOyueHuss [HampaBneHuii 35.03.06 Arpounxkenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykTbl nmuTaHUS U3 PACTUTEIBHOIO CHIPbS,
23.03.03 Dkcrnyarauus TPAaHCIOPTHO-TEXHOJOTMYECKMX MAIlMH U KOMIUIEKCOB, CHEUUATbHOCTH
23.05.01 HazeMHBbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE cpecTBa] / cocraBurenu: E. M. bacapsiruna, 1O.
A. Huxummg; FOxno-Ypansckuit [AY, UHctuTyT arporkenepuu. - Yenaounck: FOxxHo-Ypanbckuii
'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGoparopnass pabora Ne2. HccnenoBaHue paBHOYCKOPEHHOIO JBM)KEHHS Ha MalllMHE
ATByJa: METOJIMYECKHE YKA3aHUS JJISI CAMOCTOSITEIbHOM paboThl CTY/IEHTOB OYHOM M 3a04HOM (hopMm
oOyuenus [Hanpasnenuit 35.03.06 Arpounskenepus, 13.03.02 DaeKTpoIHEPreTHKA U IIEKTPOTEXHUKA,
19.03.02 IIpoayKThl NMHUTaHUS M3 PacTUTENBHOrO ChIpbs, 23.03.03 DxcmiayaTanus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemubie TpaHcmopTHO-
TexHosiornueckue cpeactsa)l / cocrasutenu: E. M. bacapeiruna, 0. A. Hukuimus ; FOxxHo-Ypanbsckuit
I'AY, Unctutyt arpowxkenepuu. - Yensabunck: IOxuo-Ypansckuit 'AY, 2021. - 10 c.: un., Tadmn. -
bubnuorp.: c. 10 (8 Ha3B.). - TekcT : ANEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. Jlabopatopnast pabora Ne3. OmpeneneHne MOMEHTa MHEPIIUUA Tela METOJOM KPYTHIBHBIX
KoJIeOaHUH : METOJUYECKHE YKa3aHUs JUIsl CaMOCTOATENbHOM padoThl CTYACHTOB OYHOM M 3a0YHOM
dbopm 00yuenuss [mampaBnenuii 35.03.06 Arpoumxkenepusi, 13.03.02 DnexkTposHepreTuka U
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pacTUTENBHOrO cbipbs, 23.03.03 Oxkcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crennanbHocTd 23.05.01 HaszemHuble
TpPaHCIOPTHO-TEXHONOrn4Yeckue cpenctal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
IOxHo-Ypanbckuii 'AY, UacTuTyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuit [AY, 2021. - 9
C.: M., Ta0u. - bubnuorp.: c. 9 (8 Ha3B.). - TEKCT : AMEKTPOHHBIN. - AIpeC B CETU:
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http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabGora Ned. I3ydyeHue rapMOHHYECKOTO KoOJI€OaHUS C IOMOIIBIO
MPYXKUHHOTO MAasiTHUKA: METOJUYECKHE YKA3aHUs JJII CAaMOCTOSITENIbHON paboOThl CTYJCHTOB OYHOU U
3a0uHOi (hopm 00yueHus [HampaBienui 35.03.06 Arpoumxkenepusi, 13.03.02 DnekTposHepreTuka u
anekTporexHuka, 19.03.02 IlpoxykTel nmuTaHusg U3 pacTUTENBHOrO Cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHYEeCKUe cpencTBa] / cocraButenu: E. M. bacapeirmna, H0. A. Hukummn ;
HOxnO-Ypanbckuii 'AY, Unctutyt arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: M., Tabu. - bubnmorp.: c. 10 (8 Ha3B.). - TekcT: aeKTpOHHBIN. - AJlpec B CeTu:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. Jlaboparopnas pabGotra NeS5. HccriemoBaHWe 3aTyXawmuX KoJeOaHWN: METOJAHYECKUe
YKa3aHUs JJIs1 CAMOCTOSITEJIbHON pabOThl CTYIEHTOB OYHOM U 3a04HOM (opM 00yueHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexHuka, 19.03.02 IIpoaykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcruryaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHbIe TpaHCTOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
cocraputen: E. M. bacapeiruna, 0. A. Huxumuz; HOxuHo-Ypanbckuit ['AY, HHCTHTYT
arpowxkeHepuu. - Yensounck: KOxuno-Ypansckuit 'AY, 2021. - 10 c.: uin., Tabn. - bubnuorp.: c. 10 (8
Ha3B.). - TeKcT: AeKTpOHHBIN. - Aapec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. Jlabopatopnast pabora Ne6. OmnpezneneHue MOMEHTa HHEpUMH MasiTHUKAa Makcsema:
METOJIMYECKUE YKa3aHUs Il CAMOCTOSATEIbHON paboThl CTYIEHTOB OYHOM U 3a04HOM GopM oOyueHus
[manpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTrka u ekTporexHuka, 19.03.02
[IponykTbl mnUTaHusT U3 pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHoct 23.05.01 Hazemubie TpaHcnopTHO-
TexHoJoruueckue cpeactnal / coctautenu: E. M. bacapeiruna, FO. A. Hukumun; FOxHo-Y panbckuit
I'AY, Uncturyr arpomxenepuu. - Yenssounck: FOxuo-Ypansckuit I'AY, 2021. - 9 c.: un., Tabu. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2JIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHasi pabota No7. OmpezneneHue CKOPOCTH MHyIHM C HOMOIIbIO KPYTHUIBHO-
0aJUTMCTHYECKOTO MasTHUKA: METOJAMYECKHE YKA3aHUs IJIsl CAMOCTOSATEILHOM pabOTHI CTYACHTOB OYHOM
1 3a049HOU (popm oOyuenus [Hampasienuit 35.03.06 Arpounskenepus, 13.03.02 DnekrposHepreTuka u
anekTpoTexHuka, 19.03.02 IlpoxykTel muTaHus U3 pacTUTENBHOrO Chipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJOTHYeCKue cpeacTBa] / cocraButenu: E. M. bacapeiruna, 0. A. Huxummh;
OxHo-Ypansckuit [AY, UactutyT arponxkenepui. - Yensounck: FOxuo-Ypansckuiit AY, 2021. - 10
C.: WI., Ta0J1. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TekcT: IMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopHas pabora Ne8. M3yueHue ympyroro u HEympyroro yjaapa: METOJWYECKHE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTYyIEHTOB OYHOM M 3a04HOM (hopM 00yueHHUsl [HarpaBiIeHUN
35.03.06 Arpounkenepus, 13.03.02 Onexrposnepreruka u snekrporexHuka, 19.03.02 IIpoxyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KOMILIEKCOB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
cocraputen: E. M. bacapeiruna, 1O. A. Hukumun; OxHo-Ypansckuit T['AY, HWactutyt
arpomxenepuu. - Yensounck: FOxHo-Ypansckuit 'AY, 2021. - 14 c.: un., Tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: aneKTpOoHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpeMenHbie HH(OPMAIHOHHBIE TEXHOJIOTHH, HCIOJIb3YyeMble MPH 0CYIIeCTBIEHUU
0o0pa3oBaTeIbHOIO NMpoIecca M0 JUCHUIIHNHE, BKJII0Yasi epeYeHb NPOrpaMMHOro odecrevyeHust
U MHGOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubimoTexe ¢ TepMUHABHBIX CTAHIIMK MPEOCTABISIETCS JIOCTYM K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManoHHO-cripaBoyHas cucrema 'OCToB);
- My TestX10.2.
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IlepeyeHb TULEH3MOHHOTO MPOTPAMMHOIO 00ecneYeHnst

OmneparrioHHasi CHCTeMa CIenualbHOro HasHaueHus «Astra Linux Special Edition» ¢ oducuoi
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0 nokanshas, nanoCAD
Otonnenune Bepcust 10.0 nokansHas, PTC MathCAD Education - University Edition, Moit Oduc CtannapTHblii,
1C: pennputsue 8. Kommiekt as1st 00y4eHus B BBICIIUX U CPEIHUX ydeOHbIX 3aBenenusx, Windows 10 Home
Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMIIAC 3D v19,
KOMIIAC 3D v18, KOMIIAC 3D v17, 1C: Yuusepcuter ITPO® 2.1, 1C: Komnemx [TPOD, Kaspersky
Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User
CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft
Office 2010 Russian Academic OPEN 1 License NoLevel, BuptyasnbHblii y4eOHbIH CTCH] «IEKTPOMOHTAXK
(CITIO), MOODLE, «Ham Can» Kpucrasmn (Bepcus 10).

11. MaTtepuajbHo-TeXHUYecKas 6a3a, HeoOXoAUMAs 1JIsl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUIIHHE

YueOHble ayTUTOPUHU LISl IPOBe/IEHUS 3aHATHI, TPeTyCMOTPEHHBIX MPOTrPaAMMOii, OCHAIIlEeHHbIE
000py/10BaHMEM M TEXHUYECKHMHM CPeACTBAMHU 00yUeHusl.

Y4eOHast ayTuTOpUs JJIsI IPOBEICHUS 3aHATHH JIEKIIMOHHOTO U CEMHHAPCKOTO THITA, KYPCOBOTO
MPOEKTUPOBAHMSI, TPYIINOBBIX ¢ WHAMBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIEro KOHTPOJIS U
npomexxyrounou arrecranuu, 454080, Yensounckas o6i., r. YensOunck, np-t Jlenuna, 75, yueOHoO-
nabopatopHsblil Kopiyc, ayautopust Ne 427,

Y4eOHbIC ayAWTOpHH [UISl TIPOBEACHHUS 3aHATHH JIEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYNIOBBIX U UHIWBUIYaJIbHBIX KOHCYJIbTAIMN, TEKYIIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalluu,
OCHaIIeHHasi 000py/JI0BaHUEM M TEXHUYCCKUMHU CPEICTBAMU JUIsI BHITIOJHEHUS J1a00paTOPHBIX padoT
454080, Yensbunckas o0:1., r. Yensabunck, yn. Kpacnas, 38, yueOusbiif kopmyc, aynurtopun Ne 2095,
2055.

YueOHast ayJUTOpHS 1715 MPOBEACHUS 3aHITHI JEKIIMOHHOTO M CEMHUHAPCKOTO TUIIA, KypPCOBOTO
MPOSKTHPOBAHMSI, TPYIIOBBIX W WHAWNBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJIS |
mpoMexyTouHoil arrecranuun,454080, Yensounckas o6m., r. Yensbunck, yn. Kpacnas, 38, yueOHbIH
kopmyc, ayauropust Ne 310s.

ITomeneHus 1Jis1 cCAMOCTOATEIBLHOM PadoThI 00YYAIOIMXCS .

[Tomemenune msi camocrosaTrenbHOM paboTel 454080, YensOunckas o6m1., r. YensOuHCK,
npocnekt Jlennna, 75, rnaBHsiil kopiyc, ayauropus Ne303.

IlepeyeHb 000py10BaAHNMS U TEXHHYECKHX CPEIACTB 00y4eHH s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[IEPCOHAJIbHBI KOMITBIOTEP B KOMIIJIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xectkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, meiis — 30 mir.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y JUISI DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK YHHMBEpCAJIbHBIN»; YCTaHOBKa
nabopartopHas «MastHuk MakcBesuiay; YcraHoBka taboparopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHas «MamuHa ATByJga»; YCTAaHOBKa Uil OIpPEIEICHUS] OTHOIIEHHUS  YIEIbHBIX
TEIJTIOEMKOCTEH BO3/yXa; YcTaHoBKa jabopatopHas «lupockom»; Harmsgaeie yueOHBIE TOCOOUS;
Kommniekt naGopatopun "DnekTpuuecTBO M MarHetusMm'"; Monoxpomatop YM2; VYcrtaHoBka uis
M3yYeHHS 3aKOHOB TEOMETPHUYECKOW ONTHKH; YCTAHOBKA JJISl M3yYCHUS TUPPAKIUU; Y CTaHOBKA IS
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M3ydeHUs] WHTep(QEPEHIINH CBETa; YCTAaHOBKA Il M3YYCHUs TOJSPU3AIMHA CBETAa; YCTAHOBKA IS
M3y4YeHHUsT aOCONIIOTHO YEpPHOTO Tela; YCTaHOBKAa MJIs HCCICNOBAHUS XApaKTEPUCTHK BaKyyMHOTO
(dhoTodEMEHTA.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUIS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U POBECHUS IPOMEKYTOUHOM
aTrecrauuu odyvaromuxcs no aucuumniaude "Temnodgusuka'
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1. KoMnereHuuu U UX HHAMKATOPBI, (hpopMHUpyeMbIe B IpoLecce OCBOCHHUS AU CHHUIIIMHBI

[1K-3 CnocobeH onpenensiTh HOpMaTUBHBIC YPOBHU JIOITYCTUMBIX HETaTUBHBIX BO3JACHCTBUIA Ha
YesloBeKa M OKPYXKAaIOILIyI0 cpeay; MPOBOAUTH U3MEPEHHsI YPOBHEW OMAaCHOCTEH B cpele OOMTaHWS,
00pabaTbIBaTh TMOJXYYEHHBIC PE3YJIbTAaThl, COCTABIATH MPOTHO3bI BO3MOYKHOT'O PA3BUTHUS CUTYAIUH;

AHAJIIM3UPOBATh MCXAaHU3MBI

BOSHCﬁCTBHH OITAaCHOCTEH Ha YCII0BCKa,

ONpEeACATh XapakTep

B3aMMOJICHCTBHS OpraHM3Ma 4YelOBeKa C OMACHOCTAMHU CpeAbl OOMTaHHSA C Y4YeTOM creuupuku

MEXaHu3Ma TOKCHYECKOI'O HefICTBHH BPCIOHBIX

BEIIIECTB,

OHEPIrETUYECCKOI'O BOSHCﬁCTBHH u

KOMOWHHUPOBAHHOTO JEHCTBHS BPEAHBIX (DAaKTOPOB; OMPEACIATH OMNACHbBIC, YPE3BBIYAIHO OIAcHBIE
30HBI, 30HBI IPUEMIIEMOT'0 PUCKA.

Ko n HammeHnoBanme
WHJIUKATOpa
JIOCTHOKEHHMS

KOMITETEHLIN T

®opmupyemsie 3YH

3HaHUA

YMEHUS

HaBBIKH

[TK-3.1 OcymecTBisieT
MOHHUTOPHHT
(YHKITMOHUPOBAHUS
CUCTEM 00eCIICUCHUS
W YIpaBJICHUS

3HATH CIIOCOOBI
MOHI/ITOpI/IHFa

OO0yyJaroIuics J0KeH

(GYHKIIMOHUPOBAHUS CUCTEM
o0ecrieyeHus U yrpaBiIeHNs

OOy4aroImuics T0JKeH
YMETh: - BBIJICIISATh
0a30BBIE COCTABJISIONINE
MOHHTOPHHTA
(hyHKIIMOHUPOBAHUS

OO0yyaroIuics J0DKeH
BIIAZIETH: - HABLIKAMH
MOHHMTOPUHTA
(YHKIMOHUPOBAHUS
cHCTEM O0OeCIIEUEHHS U

COOJIFOICHUIO WU
JIOCTHUKCHHIO
TpeOoBaHMIA
HOPMATHBHBIX aKTOB B
cdepe oxpaHbl
OKpY>Karollleu cpefipl,
OXpaHbl TPy/a,
0€301acHOCTH B
YpE3BbIYANHBIX
CUTYyaIUAX

COOJIFOICHUIO WU
HOPMATHUBHBIX aKTOB B

cpensl, OXpaHsl TPYyAa,
0€30MaCHOCTH B

(51.B.23-3.2)

JOCTHKEHUIO TpeOOBaHUN

cdepe oxpaHbl OKpY’Karomiei

IIpeSBI;I‘IaI}'IHBIX CUTyaluiax

COOJIIOICHUIO WU
JIOCTIKEHHIO TPpeOOBaHHIM
HOPMAaTUBHBIX aKTOB B
cdepe oxpaHbl
OKpY>Karolleu cpeibl,
OXpaHBbI Tpy/a,
0e301acHOCTH B
Ype3BbIYAHHBIX
CUTYaIUAX
(b1.B.23-V.2)

OXpaHoU 0XpaHOU OKpy’Karolen cucTeM oOecrieYeHus U YIPaBJICHUS OXPAHOU
OKpY’KaroIei cpeapl, CpeJibl, OXpaHoi Tpyaa, yIpaBJiIeHUs OXpaHOH OKpYy’KaroIei cpeapl,
OXpaHoU Tpyna, 0e301MacHOCTEIO B OKpY>KaroLlel Cpelibl, OXpaHoU Tpyna,
0e301MacHOCTEIO B YpEe3BBIYAHBIX CUTYAIHSIX OXpaHoU Tpy/a, 0€301acHOCTHIO B
YpEe3BBIYAMHBIX - (b1.B.23-3.1) 0€30IaCHOCTHIO B Ype3BBIYANHBIX
CUTyalusax ‘IpG?;BI:I‘IaI\/'IHI)IX CUTyalusax
CUTYaIUsIX - (b1.B.23-H.1)
- (b1.B.23-¥.1)
[K-3.2 OO0Oy4JaroIuics J0KEH OOyuaromuiics fomkeH | OOydYaroIIuiics J0DKeH
HpOBOI[I/IT 3HaTb, KaK MMPOBOANUTH YMETh IPOBOAUTH BJIaAC€Th HABbIKaMU
TUTAaHUPOBAaHUE U TUTAaHUPOBAHUE U [JTAHUPOBAHUE U MTPOBEICHUSI
JOKYMCHTAJIbHOC JOKYMCHTAJIbHOC JOKYMCHTAJIbHOEC IJIAaHUPOBAHUA U
COTIPOBOXICHUE COTIPOBOX/ICHNE COTIPOBOX/IEHUE JIOKYMEHTAJILHOTO
JIESTEILHOCTH TI0 JIESTENILHOCTH TI0 JIESITEIbHOCTHU TI0 COTIPOBOXKICHUS

JESITeTLHOCTH TI0
COOJTFOZICHUIO MJIH
JIOCTHXKEHHFO
TpeOoBaHMIA
HOPMATHUBHBIX aKTOB B
cepe oxpaHbl
OKpYKaroIei cpepl,
OXpaHsl TPyAa,
0e30macHOCTH B
Ype3BbIUaHBIX
CUTYyAIIUAX
(b1.B.23-H.2)




IK-3.3.
Cnocoben
OCYIIECTBIISTH
KOHTPOJIb COJIEPIKAHM
B UCIIPAaBHOM
COCTOSIHUU CHUCTEM U
CPEJCTB 3aIIUTHI
OKpY>Karollen cpelipl,
pabo4mx MecT, CHCTEM
Y CPEICTB 3aIUTHI
MIPY Ype3BbIYAHHBIX
curyanusx. Crnocoben
OCYIIECTBIISTH
KOHTPOJIb
BBITIOJTHCHHUS
3aIJIaHUPOBAHHBIX
MEPOIPHUATHH TIO
OXpaHe OKpyKarouiei
CpelIbl, OXpaHe Tpy/a,
obecrevyeHunto
0e301acHOCTH B
YpE3BhIYANHBIX
CUTYyalusix Ha 00BbEeKTe

OO0yJaromuics T0JDKEH
3HATh, KaK OCYIICCTBISATh
KOHTPOJIb COJIEP’KaHUs B

WCIIPAaBHOM COCTOSTHUU

CUCTEM U CPEJICTB 3aIl[UThI
OKpYKarollen cpelibl,
pabounx MeCT, CHCTEM U
CPEJICTB 3aIUTHI TIPH
YPE3BBIYAMHBIX CUTYAITHIX.
CriocobeH ocyIecTBISATh

KOHTPOJIb BHITIOJTHEHUS

3aIJIaHUPOBAHHBIX

MEPOIPHUATHI IO OXpaHe

OKpY>Karolllel cpepl,
oXpaHe TpyAa, 00ecreueHHIo
0€301MacHOCTH B
YpEe3BBIYAHBIX CUTYAIHIX
Ha 00BEKTE
(b1.B.23-3.3)

OOyJaromuics T0JDKEH
YMETh OCYIIECTBIISATh
KOHTPOJIb COJIEP’KaHUs B
HCIIPaBHOM COCTOSTHAU
CHCTEM H CPEACTB
3alIUTHI OKPYIKaroIei
cpenbl, pabodnx MecT,
CHCTEM H CPEACTB
3alUTHI TIPU
Ype3BbIYAHBIX
cutyarusax. Criocobex
OCYILECTBIISITH KOHTPOJIb
BBITIOJTHEHHS
3arIaHUPOBAHHBIX
MEpONPHITUH 1O OXpaHe
OKpY>Karollen cpelibl,
OXpaHe Tpyaa,
obecrieueHnIo
0e301acHOCTH B
Ype3BbIYAHBIX
CUTYyaIisIX Ha 00BEKTe
(b1.B.23-V.3)

OO0yJaromuics T0DKEH
BJIaJIeTh HaBBIKAMHU
KOHTPOIIS U
COJIep>KaHus B
HCIPAaBHOM COCTOSTHHH
CHCTEM H CPE/ICTB
3aLUTHI OKpYKarouei
Cpelbl, paboYuX MeECT,
CHCTEM H CPE/CTB
3aIUTHl IPU
Ype3BhIYANHBIX
curyanusix. Cnocob6eH
OCYIIECTBIISTH
KOHTPOJIb BBITIOJTHEHUS
3aITaHUPOBAHHBIX
MEPOIPHUATHH 110
OXpaHe OKpYyKarollei
CpeIbl, OXpaHe Tpy.a,
obecrieyeHno
0e301macHOCTH B
Ype3BbIYANHBIX
CUTYyalusiX Ha 0OBEKTe
(b1.B.23-H.3)

[1K-4 CnocobeH OpHUeHTHPOBATHCS B OCHOBHBIX MpobiemMax TexHOC(HEpHOH O0e30MacHOCTH;
MPUHAMATh yYacTHE B HAYYHO-UCCIICOBATEIBCKUX pa3padOTKax MO NPOQUII0 TOATOTOBKH:
CHUCTEMAaTHU3HPOBaTh MHPOPMAIIMIO MO0 TEME HCCIEI0BaHUM, MPUHUMATh y4acTHE B SKCIIEPUMEHTaX,
o0OpabaTeiBaTh MOJTYYCHHBIC JAHHBIC; PEIIaTh 33Ja4d MPO(PECCHOHAIBHON ACSITEILHOCTH B COCTaBE

HAaYYHO-UCCJICAO0BATCIILCKOT'O

KOJIJICKTHBA,

HUCIIOJIB30BAaTh

3aKOHBI H

MCTOABI

MaTEMAaTHUKU,

CCTCCTBCHHBIX, T'YMAHUTAPHBIX W 3KOHOMHYCCKHUX HAYK IpHU PCUHICHUH HpO(l)GCCI/IOHaJILHI)IX 3aaa4,

INPpUMCHATL Ha IIPAKTUKEC HABBIKM IIPOBCIACHHA W OIIMCAHUA HCCHCHOB&HHﬁ,

B TOM 4YHCIC

DKCIEPUMEHTAILHBIX
Kon u HaumeHnoBaHue ®dopmupyemsie 3YH
MHANKATOpa
JIOCTIDKCHHA 3HaHUSA YMEHHUS HaBBIKU
KOMITETEHIIUN
IIK-4.1. OOyuaromuiics T0JDKEH OOyuaromuiics nomkeH | OOyJaroIuics JT0DKEH
B cocraBe HayuHO- 3HaTh, KaK B COCTaBe yMEeTb IPUHUMATh BJIA/IETh HaBBIKAMH
HCCIIEI0BATEIBCKOIO Hay4YHO- ydyacTue B pa3pabOTKE U | y4acTHsi B COCTaBe
KOJJIEKTUBA HCCIJIEIOBATEIBCKOTO 9KOJIOTO-9KOHOMHUYECKOM | HAy4YHO-
MIPUHUMAET yJyacTue B KOJUJIEKTUBA IPUHUMATD 000CHOBaHWY TIJIAHOB HCCIIEIOBATEIBCKOTO
pa3paboTke 1 ydacTue B pa3paboTKe U BHEJIPEHUSI HOBON KOJJIEKTUBA B
9KOJIOTO- 9KOJIOT0-3KOHOMHYECKOM MPUPOTOOXPAHHON pa3paboTke M 3KOJIOro-
9KOHOMHUYECKOM 000CHOBaHWY TIJIAHOB TEXHHUKH U TEXHOJIOTUH, | 3KOHOMHYECKOM
000CHOBaHUH IJIAHOB BHEJ[PEHUS HOBOI 3KOHOMHUYECKOM 000CHOBaHWU  TIJIAHOB
BHEJIPEHUS HOBOI MPUPOIOOXPAHHON TEXHUKU perylIupOBaHUU BHEJPEHUS HOBOM
MPUPOJAOOXPAHHOMN Y TEXHOJIOTUH, MPUPOAOOXPAHHOMN MPUPOI00XPAHHOUN
TEXHUKH U 9KOHOMHUYECKOM JIeSITEIIbHOCTH TEXHUKH U TEXHOJOTHHA,
TEXHOJIOTHH, peryIHpOBaHUU OpraHH3aLNN 9KOHOMHYECKOM
3KOHOMHUYECKOM MIPUPOIOOXPAHHON -(b1.B.23-V¥.1) peryaupoBaHUU
perynupoBaHAN JIeSITEIbHOCTH OPTaHN3aluN MPUPOIO0XPAHHON
MIPUPOIOOXPAHHON - (b1.B.23-3.1) JIEATEIbHOCTH
JESATENBHOCTH Opra"M3anuu
OpraHu3aluu - (b1.B.23-H.1)
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[1K-4.2

B cocrase HAay4HO-

OO0yyJaroIuics T0KeH

pa3paboTke

MPUHUMACT Y4aCTHUC B

MEPOIPHUATHH TIO
CHUKEHUIO MOXKAPHBIX
1 APYTUX PUCKOB

HCCIICA0BATCIIBCKOT'O Hay4HO-
KOJIJICKTHBA HCCICA0BATCIBCKOI'O

3HAaTh, KaK B COCTaBC

KOJUJIEKTHUBA IPUHUMATh
ydactue B pazpaboTke
MEPOIPHUATUM 10 CHIXKEHHUIO
MOKapHBIX U APYTUX PUCKOB
YpE3BbIYANHBIX CUTYalul

OOy4JaroIuics T0KeH
YMEThb MPOBOTUTH
[JIAHUPOBAHUE U
JIOKYMCHTAJIbHOE
COTIPOBOXKICHHUE

EATENHHOCTH 10
COOJIIOIEHUIO UJIN

JOCTIKEHHIO TpeOOBaHHM

OO0yyJaromuics J0KeH
BJIaJIETh HABLIKAMU
MIPOBEIECHHS
TUTAHUPOBAHUS U
JIOKYMEHTAJIBHOTO
COIIPOBOKIEHUS
NEATEIBLHOCTH I10

COOJTFOICHUIO WITH
HOPMATHUBHBIX aKTOB B JIOCTH)KEHHEO
YpE3BBITAMHBIX (b1.B.23-3.2) chepe oxpaHbl TpeOOBaHMIA
CHUTYaIni OKpYIKaroIei cpesl, HOPMATHBHBIX AKTOB B
OXpaHbI TPy/a, cepe oxpaHsbl
0e30MacHOCTH B OKpYKaroIel cpepl,
YpE3BBIYANHBIX OXpaHbI Tpy/a,
CUTYaIUsIX 0€30MacHOCTH B
(b1.B.23-Y.2) Ype3BBITANHBIX
CUTYyAIIUAX
(b1.B.23-H.2)
[K-4.3. OO0Oy4JaroIuics T0JDKEH OOyuaromuiics jomkeH | OOydYaroIIuics J0DKeH
B cocraBe Hay4HO- 3HATh, KaK B COCTaBe YMETh B COCTABE HAYy4YHO- BJIaJICTh HABHIKAMU
UCCIIEI0BATEIILCKOTO Hay4YHO- UCCIIEI0BATEIILCKOTO y4acTusi B COCTaBe
KOJUICKTHBA UCCJIEIOBATEILCKOTO KOJIJIEKTHBA IIPHHUMATh HAYJIHO-
NPUHUMAET YYacTHe B KOJIJICKTHBA TIPUHUMATh YYacTHE B OI[CHKE HCCIIETIOBATEIBCKOTO
OLICHKE y4YacTHe B OI[CHKE Pe3yIbTATUBHOCTH U KOJIJICKTHBA B OI[CHKE
PE3YJIBTAaTUBHOCTU U PE3YJIBTAaTUBHOCTU U 3(1)(1)CKTI/IBHOCTI/I CHUCTEMbI PE3YIBLTAaTUBHOCTU U
3¢ PEeKTUBHOCTH 3G PEKTHBHOCTH CUCTEMBI
CUCTEMBI YIIPABIICHUS

OXpaHoUu Tpyaa

yIpaBJIeHUs OXpaHOW Tpyaa
(b1.B.23-3.3)

YIPABJICHUS OXPAHOH

prz[a
(51.B.23-Y.3)

CHUCTEMBI YIIPpAaBJICHUA

3¢ (HEeKTUBHOCTH

OXpaHoU Tpyaa
(b1.B.23-H.3)

2. lloka3aTesiu, KPUTEPHUH U LIKAJIA OLIEHUBAHUS HHIUKATOPOB I0CTHKEHUSI KOMIIeTeH N

[1K-3.1 OcymiecTBasieT MOHUTOPUHT (YHKIIMOHUPOBAHUS CUCTEM OOECTICUEHUS U yITPABICHHS

OXpaHoH Tpyna,
0e301MacHOCTHIO B

CpeJIbl, OXpaHO

0€e30I1aCHOCTBIO B

OXpaHOM OKpYKaIOIIEeH Cpebl, OXpaHO! Tpya, 6€30MacHOCThIO B UpE3BbIYAWHBIX CUTYAIUIX
Kpurepuu u mikana orieHUBaHUS pe3yIbTaTOB OOYUYESHHUS MO JUCIIUIIINHE
ITokaszaTenu
OI[CHUBAHHS Henocratounsrit JlocTaTo4yHbII Cpennuit Bricokuii
YpOBEHB YpOBEHB YpOBEHBb YpOBEHB
b1.B.23-3.1 OOyuarouiics He OO0yyaroimuics OO0yuarormuiics ¢ OO0yyaromuiics ¢
3HAET CIIOCOOBI c1abo 3HaeT crocoObl |  HE3HAYHTEITHHBIMHU TpeOyemoit
MOHHUTOpPHHTA MOHHTOpPHHTA OINOKaMU | CTETICHBIO ITOJTHOTHI
(GYHKIMOHUPOBAaHUS | (DYHKIIMOHMPOBAHUS OTJIENbHBIMH ¥ TOYHOCTH 3HAET
CUCTEeM 00eCIieUeHHsI | CHCTEeM O0ecTieueHUs nmpoOenaMu 3HaeT CrIoco0bI
Y yIIpaBIICHUS Y YIIpaBIICHUS CIIoCcOOBI MOHHUTOPHHTA
OXpaHoU OXpaHoi MOHUTOpPUHIA (YHKITMOHUPOBAHUS
OKpY>Kalolel cpefibl, | OKpyKarolien cpebl, | (QyHKIMOHHUPOBAHUS CHUCTEM
OXpaHoH Tpyna, OXpaHoH Tpy[a, CUCTEM 00ecrieueHHs oOecrieyeHus u
0€301MacHOCTHIO B 0€3011acHOCTHIO B Y yTIpaBJICHUS yIpaBICHUS
Ype3BbIYANHBIX YpE3BBIYANHBIX O0XpaHoi OXpaHoi
CUTYyaLUsIX CUTYaIUsIX OKpYKaroIlen cpeapl, OKpY>Karomen

Tpyna,
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Ype3BhIYANHBIX Ype3BbIYANHBIX
CUTYaIUsIX CUTYaIUsIX
b1.B.23-Y.1 | OO0yu4aromuiics He OO0yyvaromuiics OO0y4aromuiics ¢ OO0yuaromuiics
YMEET OCYILECTBIATh crnabo ymeer HEe3HAYNTEITbHBIMU yMeeT
MOHHUTOPUHT OCYILECTBIIATD omnOKaMu ymeeT OCYILIECTBIISITh
(GYHKITHOHUPOBAHUS MOHHUTOPHHT OCYIIECTBIISTh MOHHTOPHHT
cucTteM obecriedeHrss | (QyHKINOHHPOBAHUS MOHHUTOPHUHT (YHKITMOHUPOBAHUS
U YIpaBICHUS cucteM obecrieueHnss | (HYHKIMOHUPOBAHHMS cucTeM
OXpaHOM Y YIIpaBIICHUS crcTeM obecIieueHus obecrieueHus U
OKpY’Karolllel cpepl, OXpaHoi U yIpaBIICHUA YIPABICHUA
OXpaHoM TpyAa, OKpY>Karollen cpeibl, OXpaHou OXpaHou
0€30MacHOCTHIO B OXpaHoH Tpy[a, OKpYy’KaroIlel cpeapl, OKpY>Karolein
Ype3BhIYANHBIX 0e30IacHOCTHIO B O0XpaHoil Tpyna, CpeJIbl, OXpaHoU
CUTYyAIHSIX YpEe3BBIYAHHBIX 0e301acHOCTHIO B TpyAa,
CUTYaIUsIX Ype3BbIUaiHbIX 0€30IacHOCTHIO B
CUTYaIHsIX Ype3BBIYAITHBIX
CUTYaITUSIX
b1.B.23-H.1 OOyuaromuiics He OO0yyaroimuiics OO0yuaromuiics ¢ OO0yyaroruiics
BJIaJiceT HABBIKAMH cnabo BiajeeT HEOOBIINMH cBOOOJTHO BIIaIeeT
MOHHTOpPHHTA HaBBIKAMHU 3aTpyJHEHUSIMHA HaBBIKaMHU
qJYHKHI/IOHI/IPOBaHI/ISI MOHUTOpPHUHTA BJI1aac€CT HaBbIKaMU MOHUTOpPHUHTA
cucteM obecrieueHus | (QYHKIMOHHPOBAHUS MOHHUTOPHUHTA (YHKIMOHUPOBAHUS
Y yTIpaBIICHUS cucteMm obecrieueHnsl | (PyHKIIMOHUPOBAHUS CHUCTEM
OXpaHoit U YIIpaBIICHUS CHUCTEeM 00ecCIIeYeHHS obecrievyeHus U
OKpY’Karolllel Cpebl, OXpaHoH U yIpaBJICHUS YIpaBIECHUS
OXpaHoi TpyAa, OKpY>Karolleu cpelibl, OXpaHou OXpaHou
0e301MacHOCTEIO B OoXpaHoOU Tpyna, OKpY>Karolllel cpepl, OKpY>Karolen
YpE3BhIYANHBIX 0€30IaCHOCTHIO B OXpaHoi TpyAa, CpeJbl, OXpaHOU
CUTYyaIUSIX YpE3BBIYAHHBIX 0e301acHOCTHIO B Tpyaa,
CUTYaITUIX Ype3BBIYAITHBIX 0€301acHOCTHIO B
CUTYaIUsIX Ype3BBIYAITHBIX
CUTyaluAaXx

[1K-3.2 [TpoBOIUT MIIaHUPOBAHHUE U TOKYMEHTAIFHOE CONPOBOXKACHUE IEATEILHOCTH IO COOTIOICHUIO
WIA JOCTH)KEHUIO TpeOOBaHMI HOPMAaTHBHBIX aKTOB B cdepe OXpaHbl OKPYXKAIOLIEH Cpesbl, OXpaHbl

TpyJa, 0€300aCHOCTH B UPE3BBIYAWHBIX CUTYALUIX

Kputepuu u mikana orieHHBaHUS pe3yIbTaTOB 00YYEHHS MO JUCIUITIINHE

NCATCIIBHOCTHU 110
COOJIFOICHUIO WITH
JOCTIDKCHHIO
TpeboBaHUit
HOPMATHWBHBIX aKTOB
B chepe oxpaHbl
OKpYKaroIei cpespl,
OXpaHsl TPYyHa,
0e301acHOCTH B

HOPMATHBHBIX aKTOB

OKpY>Karolen cpeibl,

JCATCIIBHOCTHU I10
COOJIIOIEHUIO UJIN
JIOCTIKEHHIO
TpeOOoBaHUI

B chepe OXpaHsbl

OXpaHEbI Tpya,
0€30I1aCHOCTH B

HOPMAaTHUBHBIX aKTOB

Iloka3arenu
OICHHBAHMUS Henocratounsrit JlocTaTo4yHbII Cpennuit Bricokuii
YpOBEHBb YpOBEHB YpOBEHBb YpOBEHBb
b1.B.23-3.2 OOyuaroiuiics He OO0yyaroimuics OO0yuaromuiics ¢ OO0yyaromuiics ¢
3HAET, KaK cj1a00 3HAEeT, KaK HE3HAYUTEJIbHBIMA TpeOyemoit
MIPOBOJIUTH MIPOBOJIUTH OLINOKaMH U CTENEHBIO MOJHOTEI
IJIAaHUPOBAHUE U IJITAHUPOBAHUE U OTHENLHLIMU M TOYHOCTH 3HAET,
JIOKYMEHTAJIbHOE JIOKYMEHTAJIbHOE npo0esiaMu 3HaeT, KaK TPOBOJIUTh
COTIPOBOXKJICHUE COTIPOBOXICHUE KaK TIPOBOJIUTH

HJ'[aHI/IpOBaHI/Ie nu
JIOKYMEHTAJILHOE
COTIPOBOX/ICHUE
JIESITENILHOCTH 110
COOJIIOICHHIO HJIN
JIOCTHIKEHHIO
TpeOoBaHMIA

B chepe oXpaHbl

TUTAHUPOBAHUE U
JOKYMEHTaJIbHOE
COITPOBOYXKIEHHE
JIESITeTBHOCTH TI0

COOJFOICHUIO WITH

JOCTHUXCHUIO
TpeOOoBaHMIA
HOPMATHUBHBIX
akToB B cepe
OXPaHBI
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Ype3BhIYAHBIX Ype3BbIYANHBIX OKpYKalolleu cpeipl, OKpYy>Karoleu
CUTYaIUIX CUTYyalusx OXpaHbl TpyJa, Cpezpl, OXpaHbl
0e30IacHOCTH B Tpyna,
Ype3BhIYaHBIX 0e30IacHOCTH B
CUTYyalusIX Ype3BbIUaifHbIX
CUTYyalusIx
b1.B.23-Y¥.2 OObyuaromuiicst He OO0yyvaromuiics OO6yuaromuiics OO6yuarormuiics
yMeeT MPOBOIUTh crnabo ymeer yMeeT MPOBOIUTH yMeeT MPOBOIUTD
TUTAHUPOBAHUE U MPOBOJIUTH TUTAHUPOBAHUE U TUTAHUPOBAHUE U
JOKYMEHTAJILHOE TUTAHUPOBAHUE U JOKYMEHTAJIEHOE JIOKYMEHTAJIEHOE
COIIPOBOXICHHE JOKYMEHTAJIbHOE COIIPOBOXICHHE COIIPOBOXK/ICHHUE
JeSITeIBbHOCTH 110 COIIPOBOK/ICHUE JEeSTETBHOCTH 110 JESTETHLHOCTH 110
COOJTFOICHUIO WITH JEeSITeIbHOCTH TI0 COOJIFOACHUIO WITH COOJFOACHUIO WITH
JOCTIKEHHIO COOJIIOZICHUIO WITH JOCTHKEHHIO JIOCTH>KEHHIO
TpeOOBaHMIA JOCTHKEHHIO TpeOoBaHM TpeOoBaHMIA
HOPMATHUBHBIX aKTOB TpeOoBaHUi HOPMATHUBHBIX aKTOB HOPMATUBHBIX
B chepe oxpaHbl HOPMATHBHBIX aKTOB B cthepe oxpaHbl aKToB B cepe
OKpYy>Karolei cpenpl, B chepe OXpaHsbl OKpY>Kalolel cpespl, OXpaHBbI
OXpaHbl Tpy/a, OKpYIKaroleH cpessl, OXpaHbl Tpy/Ja, OKpYIKaromen
0e301macHOCTH B OXpaHbl Tpy/Ia, 0e301macHOCTH B CpeIbl, OXPaHbI
YpE3BbIYANHBIX 0e30MacHOCTH B YpE3BbIYANHBIX TpyAa,
CUTYaIUsX Ype3BbIUYANHBIX CUTYyalUsIX 0€30MacHOCTH B
CUTYyaIUAX Ype3BhIYaiHBIX
CUTYAIUAX
b1.B.23-H.2 OOyuaromuiics He OO0yyaroimuiics OO0yuaromuiics ¢ OO0yyaroruiics
BJIaJiceT HABBIKAMH cnabo BiajeeT HEOOBIINMH cBOOOJTHO BIIaIeeT
MIPOBEICHHUSI HaBBIKAMHU 3aTpyIHCHUAMHU HABBIKAMU
IJIaHUPOBAHUA U MPpOBCACHUSA BJI1aaCCT HaBbIKaMU IMPOBCACHUA
JOKYMCHTAJIbHOI'O IIJIaHUPOBAaHUA U IMPOBCACHUA IJIaHUPOBAHUA U
COIIPOBOKICHUS JIOKYMEHTAIBHOTO TUTAHUPOBAHUS U JIOKYMEHTAIBHOTO
JIeSITETIbHOCTH TI0 COTTPOBOKICHHSI JOKYMEHTAJIBHOT'O COITPOBOKICHUS
COOJTIOJICHUIO MITH JEeSITETBHOCTH TI0 COIIPOBOK/ICHUS JIESITeTTbHOCTH TI0
JOCTYDKCHHIO COOJTIOJICHUIO HITH JIESITeTIbHOCTH TI0 COOJTIOJICHHIO UITH
TpeOOBaHMIA JIOCTHIKEHHIO COOJTIOJICHUIO HITH JIOCTHXKEHHIO
HOPMaTHUBHBIX aKTOB TpeOOBaHUit JOCTHIKEHUIO TpeOoBaHMIA
B chepe oxXpaHbl HOPMAaTHBHBIX aKTOB TpeOOBaHMIA HOPMAaTHBHBIX
OKpYyKarolei cpespl, B chepe OXpaHbI HOPMATHUBHBIX aKTOB aKToOB B cepe
OXpaHbl TpyJa, OKpYy’Karolei cpessl, B chepe OXpaHbl OXpaHBI
0€301acHOCTH B OXpaHBbI Tpy/a, OKpY>Kalolei cpepl, OKpY>Karomen
Ype3BbIYATHBIX 0e30MacHOCTH B OXpaHbl Tpy/a, Cpe/ibl, OXpaHbI
CUTYaIUsIX Ype3BbIUAHBIX 0€30MacCHOCTH B Tpyaa,
CUTYyalnsIX Ype3BhIYANHBIX 0e30macHOCTH B
CUTYyaIUAX Ype3BbIYaHBIX
CUTYAIUAX

I1K-3.3. Cnocoben OCYHICCTBJIATh KOHTPOJIb COACPIKAHUS B UCIIPABHOM COCTOAHUHN CUCTEM M CPCIACTB 3alIUThI
0pr>i<a}01ueﬁ CpeAabl, pa60‘-II/IX MCCT, CUCTEM U CPCACTB 3alIUTHI IIPU ‘ipe3BBI‘laﬁHBIX CUTyalusx. Cnocoben

OCYLIECTBJISITh KOHTPOJIb BBIIIOJIHEHUS 3aIUIAHUPOBAHHBIX MEPONPUATHH IO OXpaHE OKPYIKAOIIECH Cpelbl,
OXpaHe Tpy/ia, 00eCeUeHHI0 0€30I1aCHOCTH B YPE3BBIYAMHBIX CUTYAIMIX Ha 00bEKTE

Kputepuu u mikana orieHUBaHUS pe3yIbTaTOB O0OYUYCHHUS IO JTUCIIUILIIMHE
Ilokazarenu
OI[CHUBAHHS Henocratounsrii JlocTaTouHbI Cpennuit Bricokuii
YpOBEHb YPOBEHb YpOBEHb YpOBEHb
b1.B.23-3.3 OOyuaroiuiics He OO0yyaromuics OOyuaromuiics ¢ OO0yyJaroIuics ¢
3HAET, KaK Kak c1abo 3HaeT HE3HAYUTEILHBIMH TpeOyemoi
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CHUCTCM U CPCACTB
3aIlIUTEI IIPpU

paboumx mecr,
CHCTEM H CPEJICTB

COCTOSIHUM CUCTEM U
CPEICTB 3aIIUTHI

OCYIIIECTBIISTh KaK Kak omuoOKaMu CTETICHBIO ITOJTHOTHI
KOHTpPOJIb OCYIIECTBISATh OTAEIbHBIMU Y TOYHOCTH 3HAET,
CoJIepKaHUs B KOHTPOJIb npobenaMu 3Haer, KaK Kax
WCIIPaBHOM coIlepKaHus B KaK Kak OCYIIECTBIISTH

COCTOSIHUU CHUCTEM U HCIIPaBHOM OCYIIECTBIISTh KOHTPOJIb
CPEJ/ICTB 3aIlIUTHI COCTOSIHMH CUCTEM U KOHTPOJIb coJiepKaHus B

OKpY’KaroIei cpempl, CPEJICTB 3aIIUTHI COJIepKaHUS B WCIIPaBHOM
paboumx Mecr, OKpY>Karollen Cpeibl, HCTIPAaBHOM COCTOSIHUU CHUCTEM

U CPENICTB 3aIlIUTHI

pabouunx mecr,
CUCTEM U CPE/ICTB
3alUTHI TPU

OKpY>Karollleu cpeibl,
paboumx Mecr,
CHUCTEM U CPEJICTB

MECT, CUCTEM U
Ype3BBIYAHBIX 3ALIUATHI IPA pabouux mecr, CPEJICTB 3allUThI
cutyanusx. He Ype3BbIYaNHBIX CHUCTEM U CPELCTB [P YpE3BbIYANHBIX

criocobeH cutyarusax. Cnabo 3aIUTHI IPU CUTYyaIUsIX.
OCYULIECTBIISTh crocobeH Ype3BbIYAMHBIX Criocoben
KOHTPOJIb OCYILECTBIIATh CUTyalUsIX. OCYILECTBIIATh
BBIIIOJIHEHHS KOHTPOJIb Criocoben KOHTPOJIb
3arIaHUPOBaHHBIX BBITIOJTHEHMS OCYILECTBIIATh BBITIOJTHEHUS
MEPONPUATHH 110 3aIUIaHAPOBAHHBIX KOHTPOJIb 3aIlVIaHUPOBAHHBIX
OXpaHe OKpPYXkaroliei MEPOIPHUATHI TIO BBITIOJTHEHHS MEPOIPUATHI IO
Cpenbl, OXpaHe OXpaHe OKpY’Karolllel | 3aIulaHUPOBaHHBIX oxpaHe
TpyAa, 00ecreueHHIO cpenbl, OXpaHe MEpPOIPUATHH IO OKpY>Karomen
6e30macHOCTH B TpyZAa, 00eCIeYeHnI0 | OXpaHe OKPYKAIOIIeH cpenpl, OXpaHe
Ype3BbIYaHBIX 0e301acHOCTH B Cpenbl, OXpaHe TpyHa,
CUTYyallUsIX Ha Ype3BbIYAHBIX Tpyza, obecreyeHnIo o0ecrieyeHunto
00BeKTE 0e30macHOCTH B 0e30MmacHOCTH B

COCTOSIHMM CHUCTEM U
CpPEJICTB 3aIIUTHI
OKpY>Kalolel cpesl,

OKpY>Karoen
Ype3BBIYAITHBIX 3aIIUTHI TIPH OKpY’KaroIen cpeapl, cpensl, pabodnx
curyauusix. He YpEe3BBIYAHHBIX pabouux mecr, MECT, CHCTEM U
criocobeH CUTYaIHSIX. CHCTEM U CPEJICTB CPEJICTB 3aIINUTHI
OCYIIIECTBIISTh Criocoben 3aIUTHl IPA TIPH YPE3BBIYAITHBIX
KOHTPOJIb OCYILECTBIIATD Ype3BbIUaiHbIX CUTYyalusX.
BBITIOJTHEHUS KOHTPOJIb CUTYyalusX. Criocoben
3arTaHUPOBAHHBIX BBITIOJTHEHHS Criocoben OCYIIECTBIISTH
MEPOTPHUATHH TI0 3arIaHIPOBAHHBIX OCYIIECTBIISTH KOHTPOJIb
OXpaHe OKpYXKarollei MEPOINPHUATHH TIO KOHTpPOJIb BBIIIOJIHEHHUS
CpeIbl, OXpaHe OXpaHe OKpYy’Karomei BEITIOJTHEHHS 3aIIaHIPOBAHHBIX
Tpyaa, 00ecIeYeHnto Cpelbl, OXpaHe 3aIJIaHIPOBAHHBIX MEpPOTIPHSITHHN TIO
0e301acHOCTH B Tpyaa, 00ecreueH IO MEPOTIPHSITUH 110 oxpaHe
YpE3BhIYANHBIX 0€30MacHOCTH B OXpaHe OKpYKarulei OKpYy>Karolen
CUTYyaIlsIX Ha Ype3BBIYAITHBIX CpeIbl, OXpaHe Cpelbl, OXpaHe
00BeKTe CUTYyalusx Ha Tpyza, 00ecreueHnIo Tpyaa,
o0BeKTe 0€30IacHOCTH B obecrieyeHuno
Ype3BBIYAITHBIX 0e301macHOCTH B
CUTyaIMsIX Ha Ype3BBIYAITHBIX
00BeKTe CUTYyalusiX Ha
00BeKTe
b1.B.23-¥.3 OOy4aromuiicst He OO0yyaromuiics OO0yuaromuiics OO0yuarormuiics
YMEET OCYLICCTBIISITh cinabo ymeer yMeeT ¢ ymeer
KOHTPOJIb OCYUICCTBIIATH HE3HAYUTCIbHBIMU OCYHICCTBJIATH
COJIEpKaHUS B KOHTPOJIb 3aTpyJHEHUSIMU KOHTPOITb
WCIIPaBHOM CoZlepKaHus B OCYIIECTBIISTh COJIep>KaHUs B
COCTOSHHNH CUCTEM U HCIIpaBHOM KOHTPOJIb HCIIpaBHOM
CPEJICTB 3aIIHUTHI COCTOSTHUH CHUCTEM U COJIepKaHUS B COCTOSTHUH CHUCTEM
OKpYKaroIeH cpeapl, CPEJICTB 3aIIUTHI WCIIPaBHOM Y CPEJICTB 3aIUTHI

OKpYy>Karolen
cpelibl, pabounx
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CPEJICTB 3aIlHUTEI
OKpY’Karolllel cpepl,
paboumx Mecr,
CHUCTEM U CpPE/CTB
3aIUTHI IPU
YpE3BbIYANHBIX
curyanusx. He
criocobeH
OCYILECTBIIST
KOHTPOJIb
BBITIOJTHEHHS
3aITaHUPOBaHHBIX
MEPONPHUATHHN 10
OXpaHe OKPYXKarollei
Cpelbl, OXpaHe
Tpyaa, 00ecIeYeHnIO
0e301acHOCTH B
Ype3BbIYANHBIX
CUTyalUsIX Ha
00BeKTe

OKpY’KaroLlen cpelibl,
pabounx Mecr,
CHUCTEM U CPEICTB
3aLIUTHl IPU
YpE3BbIYAUHBIX
curyauusix. Cnabo
crocobeH
OCYILLECTBIISTD
KOHTPOJIb
BBINOJIHCHUS
3aITaHUPOBAHHBIX
MEPOIPHUITHH 10
OXpaHe OKpY KarouIen
cpelbl, OXpaHe
TpyZaa, 00ecIeYeHn o
0e30MacHOCTH B
Ype3BbIYANHBIX
CUTyalusix Ha
o0BeKTe

CHUTYaIUsAX Ha Ype3BBIYAIHBIX Ype3BBIYAIHBIX
o0BeKTe CUTYyaLusiX Ha CHUTYaIHsX Ha
00BeKTe 00beKTe
b1.B.23-H.3 OObyuaromuiics He OO0yyvaromuiics OO0y4aromuiics ¢ OO0yuaromuiics
BJIaJieeT HaBBIKAMH cnabo BiajgeeT HEOOBIINMH cBOOOHO BiIaieeT
KOHTPOJISI U HaBBIKAMU KOHTPOJIS 3aTpyIHEHUIMHU HaBBIKAMH
COZIep)KaHUs B U COJIep)KaHHs B BJIaJIeeT HABBIKAMU KOHTPOJIS U
UCTIPaBHOM HCTIPaBHOM KOHTPOJIS U COZIepIKaHUS B
COCTOSIHUM CUCTEM H | COCTOSIHHU CHCTEM U COJepKaHus B HCTIPaBHOM
CPEJIICTB 3aIUTHI HCTIPAaBHOM COCTOSIHUM CHCTEM

COCTOSIHUH CHUCTEM U
CPEJICTB 3aIUThI
OKpYKaroIlEN cpelibl,
pabounx MmecT,
CUCTEM U CpPE/ICTB
3alIUTHI TPU
Ype3BhIYANHBIX
CUTYaITUsX.
Criocoben
OCYIIECTBIISTh
KOHTPOJIb
BBIIIOJTHCHUA
3allJTAaHUPOBAHHBIX
MEPONPHUATHN 11O
OXpaHe OKpyKaroliei
CpeJibl, OXpaHe
TpyHAa, o0ecredeHn o
0e301macHOCTH B
YpE3BbIYANHBIX
CUTyallusaX Ha
o0BeKTe

Y CPEICTB 3aIlUTHI
OKpy>Karolen
cpenbl, pabouux
MECT, CHCTEM H
CPEJICTB 3aIIUTHI
MIPU YpE3BBIYARHBIX
CUTYyaITUsX.
Criocoben
OCYILIECTBIATH
KOHTPOJIb
BBITIOJTHEHHUS
3allJIaHUPOBAHHBIX
MEPONPHUATHH 11O
oxpaHe
OKpY>Karolen
cpelibl, OXpaHe
Tpyna,
obecreueHnto
0€30MacHOCTH B
YPE3BbIYANHBIX
CUTyaIusIxX Ha
00BeKTe

I1K-4.1. B cocraBe Hay4HO-HMCCIEIOBATEIbCKOIO KOJUIEKTHBA MPUHUMAET ydyacTHe B pa3paboTKe U
9KOJIOr0-3KOHOMUYECKOM OOOCHOBAaHUM IUIAHOB BHEJPEHMS] HOBOW TNPUPOJOOXPAHHOW TEXHUKU U
TEXHOJIOTUI, 9)KOHOMHUYECKOM PEryJIMPOBAHUH PUPOJOOXPAHHON NESTEIIBHOCTH OpraHu3aluu

KpI/ITepI/II/I U IIKaJIa OIICHUBAHUS PE3YyJIbTATOB O6y‘leHI/I$I IO JUCHHUIIIIMHE

Iloka3arenu
OI[CHUBAHHS Henocratounsrit JlocTaTo4yHbII Cpennuit Bricokuii
YpOBEHb YPOBEHb YpOBEHb YpOBEHb
b1.B.23-3.1 OOyuaromuiicst He OO0yyaromuiics OO0yuarommuiics ¢ OO0yyarommuiics ¢
3HA€ET, KaK B COCTaBe cj1abo 3HaeT HE3HAYUTEJIbHBIMHA TpeOyemoit
Hay4HO- KakK B COCTaBe omnOKaMu 1 CTENEHBIO IMOJIHOTEI
HCCIIEN0BATENLCKOTO Hay4YHO- OTIEJIbHBIMU M TOYHOCTH 3HAET,
KOJUIEKTHBA HCCIEI0BATENLCKOIO poOeaMu 3Haer, KaK B COCTaBe
MPUHUMATH Y4acTHe KOJUIEKTHBA KaK B COCTaBe Hay4HO-
B pa3paboTKe U NIPUHUMATh y4aCTHE Hay4HO- HCCIIE0BATEILCKOT
3KOJIOrO- B pa3paboTKe u HCCIIEN0BATEILCKOIO 0 KOJUIEKTHBA
9KOHOMHYECKOM 9KOJIOTO- KOJUIEKTHBA MPUHUMATH Y4acTHe
000CHOBaHNH [LUIAHOB SKOHOMHYECKOM MPUHUMATh Y4acTHE B pa3paboTKe U
BHEJIPESHUS HOBOI 000CHOBAHHH I1JIaHOB B pa3paboTKe U 3KO0JIOr0-
MIPUPOIOOXPAHHON BHEJIPEHUSI HOBOH JKOJIOTO- 3KOHOMHYECKOM
TEXHUKHU U MIPUPOIOOXPAHHON SKOHOMHYECKOM 000CHOBAaHNA
TEXHOJIOTHIA, TEXHUKU U 000CHOBaHUH IJIAHOB | IUIAHOB BHEAPCHMSI
SKOHOMHYECKOM TEXHOJIOTHA, BHEJIPEHUS HOBOH HOBOM
peryJIMpoBaHuU SKOHOMHYECKOM MIPUPOIO0XPAHHON MIPUPOIO0XPAHHOM
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Hay4HO-
HCCIIEA0BATEIBCKOIO
KOJJIEKTHBA B
pa3paboTke u
3KOJIOTO-
9KOHOMHYECKOM
000CHOBaHUH IIAHOB
BHEJIPEHUSI HOBOM
MPUPOIOOXPAHHOM
TEXHUKH H
TEXHOJIOTUM,
SKOHOMUYECKOM
pETyJINPOBAaHNU
MIPUPOIOOXPaHHON
JeSATEIbHOCTH
OpraHH3aluN

COCTaBE Hay4HO-
HCCIIEA0BATEIBCKOIO
KOJUIEKTHBA B
pa3paboTke u
9KOJIOro-
SKOHOMHUYECKOM
000CHOBaHWY IJIAHOB
BHEJIPEHUSI HOBOU
MPUPOAOOXPAHHOMN
TEXHUKHU U
TEXHOJIOTHH,
3KOHOMHUYECKOM
pEeryJIupOBaHUU
NPUPOJOOXPAHHON
JIEATEIIbHOCTH
OpraHu3aluu

BJIaJICCT HABBIKAMU
Y4acTHs B COCTaBe
Hay4YHO-
HCCIIEIOBATEIHCKOTO
KOJUICKTUBA B
pa3paboTke u
JKOJIOTO-
9KOHOMHUYECKOM
000CHOBaHUH IJIAHOB
BHEJIPEHUS HOBOH
MIPUPOI0O0XPAHHOMN
TEXHUKH U
TEXHOJIOTHH,
SKOHOMHUYECKOM
peryJIMpoOBaHUN
MIPUPOTIO0XPAaHHON
JIeSITeIbHOCTH
OpraHu3aIuu

MPUPOTIOOXPAHHOM peryIHUpOBaHUM TEXHUKHU U TEXHUKHU U
JESATSILHOCTH MIPUPOTOOXPAHHON TEXHOJIOTHIA, TEXHOJIOTHIA,
OpraHu3aIyu JeSITeTbHOCTH YKOHOMHYECKOM 9KOHOMHYECKOM

OpraHu3aluu peryaupoBaHUM peryIrpoBaHUM
MPUPOIOOXPAHHON MIPUPOIOOXPAHHON
JIESTSIIbHOCTH JIESTEIIbHOCTH
OpraHu3aIu OpraHusaryu
b1.B.23-V.1 OObyuaromuiicst He OO0yyvaromuiics OO6yuaromuiics OO6yuarormuiics
yMeeT IPUHUMATh cimabo ymeer yMeerT ¢ yMeeT IPUHUMATh
y4acTue B MPUHUMATH YYaCTHE HE3HAYUTCITHHBIMH ydacTue B
paszpaboTke u B pa3paboTKe H 3aTpyOHEHUSAMU pa3paboTKe u
9KOJIOTO- 9KOJIOTO- MPUHUMATH Y4acTHC 3KOJIOTO-
3KOHOMUYECKOM AKOHOMUYECKOM B pa3paboTKe U 3KOHOMUYECKOM
000CHOBaHUH IJIAHOB | 0OOCHOBaHHH ITIIAHOB JKOJIOTO- obocHOBaHUH
BHEJIPCHUS HOBOM BHEJIPCHUS HOBOH YKOHOMHUYECKOM TUTAHOB BHEAPCHUS
MPUPOIOOXPAHHON MIPUPOJIOOXPAaHHON | 0OOOCHOBAHUH ILJIAHOB HOBOM
TEXHUKHU U TEXHUKHU U BHEJIPCHHS HOBOM MIPUPOAOOXPAHHOM
TEXHOJIOTH, TEXHOJIOTHIA, MPUPOIOOXPAHHON TEXHUKU U
3KOHOMHNYECCKOM 3KOHOMHNYCCKOM TEXHHUKU U TGXHOHOI‘I/II‘/'I,
peryaupoBaHUM peryIHUpOBaHUM TEXHOIIOTHIA, H9KOHOMHUYIECKOM

MPUPOTOOXPAHHOM MPHUPOJAOOXPAHHOM SKOHOMHYECKOM peryaupoBaHUM
JEATEIBHOCTH JEATENbHOCTH peryJiIupoBaHuu IIPUPOJOOXPAHHOMN
opraHnu3anuu opraHusanuu HpHpOHOOXpaHHOﬁ ACATCIIbHOCTU

JeSITEITBHOCTH OpraHusaryuu
OpraHu3alu
b1.B.23-H.1 OOyuaromuiics He OO0yyaroimuiics OO0yuaromuiics ¢ OO0yyaromuiics
BJIaJICCT HABBIKAMU c1abo BiajaeeT HEOOJIBIIUMU CBOOOIHO BIIAJICET
YYaCTHS B COCTaBE | HABBIKAMHU YYACTHS B 3aTpyIHCHUAMHU HABBIKAMH YYaCTHS

B COCTaBE HAy4YHO-
HCCIIEI0BATEIHCKOT
0 KOJUIEKTHBA B
pa3paboTtke u
3KO0JIOTr0-
3KOHOMHYECKOM
000CHOBaHUHU
TJIAaHOB BHEAPEHUS
HOBO#
MPUPOIOOXPAHHOM
TEXHHUKHU U
TEXHOJIOTHH,
3KOHOMHYECKOM
pEryIUpOBAHUU
MPUPOIOOXPAHHOM
JIeSITEIbHOCTH
OpraHu3alNu

[IK-4.2 B cocraBe Hay4HO-HCCJICIOBATEIIBCKOTO KOJUIGKTHBA MPUHUMAET ydacTHEe B pa3paboTke
MEPOIPUATHI IO CHUKEHUIO MTOKAPHBIX U IPYTUX PUCKOB YPE3BBIYANHBIX CUTYALIUI

KpI/ITepI/II/I 1 IIKaJ1a OIICHUBAHUS PE3YyJIbTATOB O6y‘leHI/I$I IO JUCHUILIINHE

3HAET, KaK B COCTaBE
Hay4HO-

cj1abo 3HaeT

HE3HAYUTEILHBIMU
OLIUOKaAMU U

IMokazarenu — — _ _

OI[CHUBAHHS Henocratounsrii JlocTaTouHbI Cpennuit Bricokuii
YpOBEHb YPOBEHb YpOBEHb YpOBEHb

b1.B.23-3.2 OOyuaromuiics He OO0yyaromuiics OO0yuarommuiics ¢ OO0yyarommuiics ¢

TpeOyemoit
CTCIICHBIO ITOJTHOTHI
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HCCIICA0BATCIIBCKOT'O

KaK B COCTaBC

OTJCITHLHBIMU W TOYHOCTH 3HAET,
KOJIJICKTHBA HAy4YHO- po0eyiaMu 3Haer, KaK B COCTaBe
NPUHUMATH YYaCTHE | UCCIIEIOBATEILCKOTO KaK B COCTaBe HaYYHO-
B pa3paboTke KOJIJICKTHBA HAYYHO- HCCIIEI0BATEIHCKOT
MEPOTPUITUH TIO MIPUHUMATh YYaCTHE | HCCIIEIOBATEIBCKOTO 0 KOJUICKTHBA
CHIDKCHUIO B pa3paboTke KOJUICKTHUBA MPUHUMATh Y4acTHUE
MOXAPHBIX U IPYTUX MEPOTIPHUSITUH O MPUHUMATH YIaCTHE B pa3paboTke
PUCKOB CHW)KCHUIO B pa3paboTke MEPOTPHUSITUIN TIO
Ype3BhIYAHBIX MOYKAPHBIX U APYTHX MEPOTPHUSITUH TIO CHW)KCHUIO
cUTyanui PHCKOB CHIDKCHHIO MOYKAPHBIX U
Ype3BhIYaHBIX MOXKAPHBIX U IPYTUX JPYTUX PUCKOB
cUTyanui PHUCKOB Ype3BbIYaHBIX
Ype3BbIYANHBIX CUTyalHi
CUTYyaLHH
b1.B.23-Y.2 OOyuaromuiics He OO0yyaromuiics OOyuarommuiics OO0yyaromuiics
yMeEeT MPOBOJIUTh cimabo ymeer yMeerT ¢ yMEET IPOBOIUTh
TUTAHUPOBAHUE U MPOBOJIUTH HE3HAYUTCITHHBIMH TUTAHUPOBAHUE U
JOKYMEHTAJILHOE TUTAHUPOBAHUE U 3aTpyIHCHUAMU JIOKYMECHTAJIbHOE
COTIPOBOXJICHUE JIOKYMEHTAJILHOE MIPOBOJIUTH COIPOBOXKICHUE
JIeSITETIbHOCTH TI0 COIIPOBOXK/ICHUE TUTAHUPOBAHUE U JESITeTbHOCTH TI0
COOJTIOJICHUIO MITH JESITEITBHOCTH 110 JOKYMEHTAJIEHOE COOJTIOJICHHIO UITH
JIOCTHIKCHUIO COOJTFOICHHUIO WK COIPOBOX/ICHUE JIOCTHKCHHIO
TpeOOBaHUIt JOCTIKEHUIO EITENLHOCTH 11O TpeOOBaHMIA
HOPMATHUBHBIX aKTOB TpeOoBaHUit COOJTIOJICHHIO WITH HOPMATUBHBIX
B chepe OXpaHsbl HOPMATHUBHBIX aKTOB JOCTHKEHHIO aKToB B cepe
OKpYKaroIleH cpepl, B chepe oXpaHbl TpeOOBaHMIA OXpaHbl
OXpaHbl Tpy/a, OKpYIKaroleH cpespl, | HOPMATUBHBIX aKTOB OKpYIKaromen
0€30MacHOCTH B OXpaHbI TPy/a, B cepe OXpaHsbl Cpeibl, OXpaHbI
Ype3BhIYAHBIX 0€30MacHOCTH B OKpYKarolle cpepl, TpYaa,
CUTYaITHsIX YpEe3BBIYAMHBIX OXpaHbI Tpy/a, 0€30MacHOCTH B
CUTYyaIUAX 0€30MacCHOCTH B Ype3BhIYaiHBIX
Ype3BBIYAHBIX CUTYaIUAX
CUTYaIUIX
b1.B.23-H.2 OOyuaromuiicst He OO0yyarommuiics OO0yuarommuiics ¢ OO0yyarormuiics
BJIaJIceT HABBIKAMHU c1abo BiaseeT HEOOJBIIUMHU cBOOOJTHO BIIAICET
MIPOBEICHHUS HaBbIKaMHU 3aTPYAHCHUSIMU HABBIKAMH
IJIAHUPOBAHUS U MIPOBEICHUS BJIaJICCT HABBIKAMU MTPOBEICHMUSI
JIOKYMEHTAJILHOTO TUTAHUPOBAHUS U MPOBEICHHUSI TUTAHUPOBAHUS U
COIPOBOXKICHUS JIOKYMEHTAJILHOTO TUTAHUPOBAHUS U JIOKYMEHTAJILHOTO
JIESATSIILHOCTH 110 COTIPOBOXKICHUS JIOKYMEHTAJILHOTO COIPOBOXKICHUS
COOJTIOJICHUIO HITH JESITEITBHOCTH 110 COTIPOBOXKICHUS JESITeTLHOCTH TI0
JOCTYDKCHHIO COOJTIOJICHUIO HITH JIESITeTIbHOCTH TI0 COOJTIOJICHHIO UITH
TpeOoBaHUt JIOCTHKCHHIO COOJIFOICHUIO MJTH JIOCTHKCHHIO
HOPMATHUBHBIX aKTOB TpeOoBaHUit JIOCTHIKEHHIO TpeOOBaHMIt
B cepe oXpaHsbl HOPMATHBHBIX aKTOB TpeOOBaHMIA HOPMAaTHUBHBIX
OKpY’KaroIei cpeapl, B chepe OXpaHsbI HOPMaTHBHBIX aKTOB aKToB B cepe
OXpaHbI TPy/a, OKPY’KaIOIIEH Cpeibl, B chepe OXpaHbl OXpaHbl
0e301acHOCTH B OXpaHbl TPy/Ia, OKpYKarolen cpepl, OKpYy’Karotei
Ype3BbIYAMHBIX 0e30MMacHOCTH B OXpaHbI TPy/a, Cpe/ibl, OXPaHbI
CUTYyaIHsIX Ype3BbIYAHHBIX 0€301MacHOCTH B TpYyaa,
CUTYyaIUAX Ype3BBIYAITHBIX 0e301MmacHOCTH B
CUTYyaIUAX Ype3BbIUaHBIX
CUTYaIUsIX
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[IK-4.3. B cocrtaBe Hay4HO-HCCIIENIOBATEIbCKOTO KOJUIGKTHBA TPUHUMAET YyYacTHE€ B OIICHKE
Pe3yJabTaTUBHOCTHU M 3((PEKTUBHOCTH CUCTEMBI YIIPABJICHHUSI OXpAaHOU Tpya

Kpurtepun 1 nikana orieHUBaHHS PE3yJIbTATOB O0YUEHHUS 1O JUCITUILIIHE
ITokazarenu
OL[CHUBAHHS Henocrarounsiin JlocTaTouHbIi Cpennuit Bricokuii
YpOBEHb YPOBEHB YpOBEHb YpOBEHb
b1.B.23-3.3 OObyuaromuiicst He OO0yyaromuiics OO0yuaromuiics ¢ OO0ygaromuiics ¢
3HAET, KaK B COCTaBe cnabo 3HaeT HE3HAYUTEIHLHBIMU TpeOyemoit
Hay4YHO- KaK B COCTaBe OIINOKAMU U CTETICHBIO ITOJTHOTHI
UCCIIEIOBATEECKOTO HAY4HO- OTJCITHLHBIMU Y TOYHOCTH 3HAET,
KOJIJICKTHBA HCCIIEI0BATEIBCKOTO mpo0enaMu 3Haer, KaK B COCTaBe
MPUHUMATH Y4acTHe KOJUJICKTHUBA KaK B COCTaBe HaY4HO-
B OIICHKE MPUHUMATH YYaCTHE HAYYHO- HCCIIEI0OBATEIHCKOT
pe3yIbTATHBHOCTH U B OIICHKE HCCIIEIOBATEIBCKOTO 0 KOJIJICKTHBA
3¢ ekTuBHOCTH pe3yIbTaTUBHOCTH H KOJUICKTHUBA MPUHUMATH YYacTHE
CUCTEMBI YIIPABICHUS 3¢ heKTUBHOCTH MPUHUMATH Y4acTHE B OIICHKE
OXpaHo Tpyna CUCTEMBI YIIPABIICHUS B OLICHKE Ppe3yIbTATHUBHOCTH
OXpaHo# Tpyaa PE3YJIBTAaTUBHOCTU M | U 3PPEKTUBHOCTH
3¢ (HEeKTUBHOCTH CHCTEMBI
CHCTEMBI YIIPaBJICHUS yIpaBICHUS
0XpaHo# Tpyna OoXpaHoU Tpyna
b1.B.23-¥.3 OOyuaromuiics He OO0yyaroimuiics OOyuaromutics OOyuaromuiics
yYMEET B COCTaBe cmabo ymeer B yMeeT ¢ YMEET B COCTaBe
HAYYHO- COCTaBe HAYYHO- HE3HAYUTCITbHBIMU HAYYHO-
HCCIIEIOBATENBCKOTO | HMCCIIEN0BATEIBLCKOTO 3aTPyIHCHHUSMU B HCCIICIOBATEIBCKOT
KOJIJIGKTHBA KOJIJICKTHBA COCTaBe HAY4YHO- 0 KOJIJICKTHBA
NPUHUMATH YYacTHe | NPUHUMATh y4acTHE | HMCCIIEOBATEIBCKOTO | MPUHHUMATH YU4aCTHE
B OIICHKE B OIICHKE KOJIJICKTHBA B OLICHKE
PE3yJIBTaTUBHOCTH M | PE3YJbTATUBHOCTH U | NPUHUMATh YYacTUE | Pe3yJbTaTUBHOCTH
s¢dhexTUBHOCTH 3¢ hekTUBHOCTH B OIICHKE 1 3QPEKTUBHOCTH
CHCTEMBI YIIPABJICHUS | CUCTEMBbI YIIPABICHUS | PE3yJIbTATHBHOCTU H CUCTEMBI
OoXpaHo# Tpyaa OXpaHoil TpyJa 3¢ PEKTUBHOCTH yIpaBiIeHUS
CUCTEMBI YITPaBICHUS OXpaHoH Tpyaa
0XpaHo# Tpyna
b1.B.23-H.3 OOyuaromuiicst He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yuarormuiics
BJIaJICET HABBIKAMH B c1abo BiajeeT HEOOBIIUMH cBOOOJTHO BIIaJIeeT
COCTaBe HAYYHO- HABBIKAMH B COCTaBE 3aTpyIHCHUAMHA HaBBIKAMU B
HCCIIEIOBATEBCKOTO HAYYHO- BJIaJIcCT HABBIKAMH B COCTaBe HAYYHO-
KOJIJIGKTHBA HCCIIEI0BATENBCKOTO COCTaBe HAYYHO- HCCIIEI0BATEIBCKOT
MPUHUMATH Y4acTHe KOJUIEKTHBA HCCIIEIOBATENBCKOTO 0 KOJIJICKTHBA
B OIICHKE MPUHUMATH YYaCTHE KOJIJICKTHBA MPUHUMATH YYaCTHE
PE3yJIbTATUBHOCTH U B OIICHKE MPUHUMATD Y4aCcTHUE B OIICHKE
3¢ hekTuBHOCTH Pe3yJIbTaTUBHOCTH H B OIICHKE Pe3yJIbTaTUBHOCTH
CHCTEMBI YIIPABJICHUS 3¢ GEKTUBHOCTH pPEe3yAbTATUBHOCTH U | U 3(D(HEKTUBHOCTH
OXpaHoH Tpyaa CUCTEMBI YITPABICHUS 3 PEKTUBHOCTH CUCTEMBI
OXpaHo# TpyIa CUCTEMBI YITPaBJICHUS yIpaBJICHHS
OXpaHo# Tpyza OXpaHoil Tpya

3. TunoBbie KOHTPOJIbHBIE 32aHNS U (WJIN) MHbIE MATEPHUAJIbI, HEOOXO0AMMBbIE 1JIs1 OLlEHKH
3HAHMA, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPAKTEePHU3YOIIHX
c¢opMHPOBAHHOCTH KOMIIETEHIIUI1 B MPoLecce 0CBOEHM S AUCUUIIMHBI
TunoBble KOHTPOJBHBIC 33/IaHUS U MaTEPHUAIbl, HEOOXOAUMBIE TSI OIICHKH 3HAHUN, YMEHHUH U

HAaBBIKOB, COACPKATCA B y‘Ie6HO-MeTOHI/I‘ICCKI/IX pa3pa60TKax, IMPUBCACHHBIX HUXKCE.

1. MonekynsipHas ¢u3uMKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue s
CaMOCTOSITEIbHON pabOThI CTYJIEHTOB OYHOU M 3a04HON (hopmMbI 00yueHus [HanpasiaeHuit 35.03.06
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Arpounxenepus, 13.03.02 DnektposHepreTuka u snekrporexnuka, 19.03.02 [TpoaykTel nUTaHUS U3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIUUH U
KOMILIEKCOB, criennaiibHocTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuit ['AY, Unacturyr arpoummkeHepun; coct. E. M. bacapeirmna. - YemsOunck: HOxHo-
Ypanbckuii ['AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum noctyma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ajis
CaMOCTOSITENTLHOW paboOThI CTYIEHTOB OYHOW M 3a04HON (opMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB, criennaibHOCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeactBa] / KOxHO-
VYpaneckuit ['AY, Wnacturytr arpoummkenepun; coct. E. M. bacapeirmna. - YemsiOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: ¢. 99 (5 nHaszs.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIN TOK [DNEKTpOHHBIH pecypc]: ydebd. mocobue s
CaMOCTOSITENTbHONW Pa0OThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyuenust / FOxno-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypanbckuit [AY, 2018 - 95
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DneKTpoOMarHUTHbIE SIBIICHUS U KBaHTOBBIE 3(h(eKThl [ DIeKTpOoHHBIHN pecypc]: yuebd. mocodue
ISl CAMOCTOSITENIEHOW PabOThI CTYJJCHTOB OYHOH | 3204. (hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounxenepun; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypanbckuit [AY, 2018 - 49
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnextpuuectBo. Marnetusm. OnThka M KBaHTOBas ¢u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYJICHTOB OYHOM M 3a09HOM (popMbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnexkrposnepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOTO  Chipbs, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U
KOMIUIEKCOB, cnernanbaoctu 23.05.01 Hazemubie TpaHcnopTHO-TeXHOJIorH4eckue cpeactsa] / KOxuo-
VYpansckuii [AY, Uncturyt arpoumkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u jaomn. - Yensbunck: FOxuo-Ypansckuii ['AY, 2019. - 182 c.: uin., tadn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnyueckre OCHOBBI MEXaHUKH. MoJeKynsipHas (PU3HKa U TePMOJUHAMUKA [DNEKTPOHHBIN
pecypc]: 1a0opaTOpHBIM MPAKTUKYM ISl CTYACHTOB OYHOM U 3a09HON ()OpMBI OOYyUEHHUS [ HAarIpaBIeHUN
35.03.06 Arpounkenepus, 13.03.02 OnexrposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii [AY, Uncturyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u jom. - Yensaobunck: FOxuo-Ypansckuit 'AY, 2019. - 136 c.: uin., Tabdxa. - C npui. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHAaJIbl, ONPeessolue NpoueaIypbl OlleHHBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPaKTePU3yIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIMH

B naHHOM paznene MeTOAMYECKHE MaTepUallbl, ONPEAEISAIOIINE IPOLELYPbl OLIEHUBAHMS
3HaHUH, yMEHHH, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbI 3Tanm (OPMHUPOBAHUS KOMIIETCHIMH I10
mucuuminHe «Dusuka», NpuBeIeHbl MPUMEHUTEIBHO K KaXKJIOMY M3 UCIIOJIb3YEMbIX BUAOB TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTH M MMPOMEXKYTOUHOM aTTeCTallui 00yJaroIXCsl.
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4.1. OueHoYHbIE CPeACTBA ISl MPOBEAEHUS TEKYILEro KOHTPOJISl yCIIeBaeMOCTH B
npouecce MNPaKTUYeCKON NOATOTOBKHU

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTIOIB3YETCS ISl OLICHKH Ka4eCTBa OCBOCHUS 00YJArOIIUMCS
OCHOBHOH TpOdecCHOHANBHON 00pa30oBaTeIbHON MPOTrPaMMBbI MO OTACIBHBIM BOIPOCAM H TEMam
TUCHMIUTMHBL. Tembl ¥ TIIaHbl 3aHATHH (CM. MeToapa3paboTku M. 3) 3apaHee CcooOIarTCs
oOy4aromumcsi. OTBET OIICHUBACTCS OIICHKOH «OTIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIHHO» WIIH

«CHCYHOBJICTBOPUTCIILHOY.

Ne OlLieHOYHbIE CPEJICTBA Kox u Haumenosanue
TunoBble KOHTpONIbHBIE 3aJaHud W (WIM) WHBIE MaTepuajbl, | HHAUKATOPA KOMIIETCHIUU
HEO0OXOIUMBIC JJIsi OLEHKH 3HAHWUHN, YMECHHIA, HABBIKOB M (WJIN)

OMbITa JIEATENbHOCTH, XapaKTepU3YIOUINX CcHOPMUPOBAHHOCTh
KOMIIETCHIIMI B IPOLIECCE OCBOCHUS AUCITUTUIMHBI

1 | 1. /Iea oMHAKOBBIX Oa/UIOHA COCIMHEHBI TpyOKOHW ¢ kiamaHom, | ITK-3.1 Ocymectpisier
MPOMYCKAIOIIUM Ta3 U3 OJHOTO OaJioHa B APYTrod MPU Pa3HOCTH | MOHUTOPHHT
nasnennit Ap>1,10 arm. CHauana B 0XHOM 6aIUIOHE ObUI BakyyM, a | PYHKIMOHHPOBAHNS  CHCTEM
B JPYrOM — WHJ€aNbHbIM ra3 mpu temmeparype t1 = 27°C u O6ecnelfeHm 1 YIpaBICHHA

OXpaHoi OKpYKaroIIe
JaBICHUU D1 1,00 atm. 3arem o0a OamuioHa Harpeiau Jo o
temmeparypsl tz=107°C. Haiitu naBnenue rasa B 6ayuione, rie Obut CPNE,  OXpaHoM  1pyHa,
) ’ 0€30MacHOCThIO B
BAKYYM. YpE3BbIYANHBIX CUTYyaLUAX

2 | 2. OguH MO HEKOTOPOTo HIealbHOro ra3a wu3obapuyeckn | 11K-3.2 [TpoBoauT
Harpenu Ha AT=72 K, cooOuuB emy koiauuecTtBo Temiaa Q = 1,60 | WIAHAPOBAHKE H
kJ[x. Haiiti nipupallienie ero BHyTpeHHEH SHEpruy ¥ Beauuuny | ACKYMCHTAIBHOC
y=Cp/CV. COTIPOBOXICHHE

JACATCIIbHOCTHU 10
COOJTIOICHHIO 1701071
MOCTKECHUIO  TpeOOBaHHN
HOPMATHBHBIX aKTOB B chepe
OXpaHBbI OKpY Karolen
cpedbl,  OXpaHbl  Tpyna,
0e301acHOCTH B
tIpe?)B])I‘IaI\/'IHI)IX CUTyalusax

3 | Haiftu umcno aromMoB B Molekyne rasa, y koroporo npu | I1K-3.3. CrniocoGen
"3amMopaxuBaHUM" Kone0aTeIbHbBIX CTEIeHEN cBOOOJIBI | OCYLUECTBIIATE KOHTPOIIb
MOCTOSIHHAS Y yBeIMuMBaeTcs B 1,2 pasa. COACpKaHMi B HCIPaBHOM

COCTOSIHMU CUCTEM M CPEACTB
3aIUTHI OKpY Karoein
cpempl,  paboOYuMX  MEcCT,
CHCTEM H CPEJCTB 3alllUTHI
npu YpE3BbIYANHBIX
CUTYyaIUsIX. Criocoben
OCYHICCTBJIATH KOHTPOJIb
BBIITIOJTHCHUS
3allJTAaHUPOBAHHBIX
MEpOINpHUATHH TI0  OXpaHe
OKpYKalollle cpeibl, OXpaHe
TpyZaa, o0ecrieyeHunIo
0e30macHOCTH B
LIpe?:BI)IT-IaI‘/'IHBIX CUTyaluAax
Ha O0BEKTE
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0) byHKIIUS

4 | OnpenenuTh TEMIIEpaATypy rasza, sl KOTOPOM: [1IK-4.1. B cocTtaBe HaydHO-
a) cpenHsss KBaapaTH4Hasg CKOPOCThH MOJIEKYJ BoAopoaa | UCCICNO0BATEILCKOTO
0oJbIe uX Hanbolee BeposSsTHOU ckopocT Ha 400Mm/c; KOJIICKTHBA HPUHAMACT
pacripesielieHuss  MOJIEKYJ — KUCJIOopoja o
ckopoctsaMm F(v) Oyaetr umerb MakCUMyM Tpu cKkopocTH 420 m/c.

ydactue B pa3paboTke w
9KOJIOTO-3KOHOMUYECKOM

000CHOBaHUU IJIAHOB
BHEAPEHUS HOBOM
MPUPOJOOXPAHHON TEXHUKHU
u TEXHOJIOTHiA,
SKOHOMHYECKOM
peryaupoBaHUU
MPUPOJOOXPAHHON

JCATCIIBHOCTH OpraHnu3alin

5 | XonoauinbHas MallnHa, paboTatomias o ooparHomy nukiny Kapno, | IIK-4.2 B cocrase nayuso-
JIOJKHA TO/IJIEPKUBATh B CBoel kamepe temnepatypy —10°C npu | UCCACIOBATEIBLCKOTO
Temneparype okpyxaromieir cpenbl 20°C. Kakyro pabory Hamo | KOVICKTHBA HPUHAMACT
COBEpUIUTH HAJl paOOYMM BEIIECTBOM MAIIUHbI, YTOOBI OTBECTH OT
ee kamepbl Q2=140 x>k TerUIOTHI?

ydactue B pa3paboTke
MEPONPHUITUH N0 CHIXKEHHIO
MOXKApHBIX U IPYTHX PHUCKOB
Ype3BbIYANHBIX CUTYalUl

6 | B pesynbrare HEKOTOpPOro mporecca BSI3KOCTh mueanbHOro rasa | [IK-4.3. B cocraBe nay4no-
yBenuuunack B 2,0 pasa, a koapdunuent nuddysuu - B 4,0 paza. | UCCIENOBATETLCKOTO

Kaxk 1 BO cKkoIbKO pa3 M3MEHWIOCH JaBJICHHUE ra3a? KOJUICKTHBA HPUHAMACT
ydgacTue B OILICHKEC
Pe3yJIbTATUBHOCTH 51

3¢ (HEeKTUBHOCTH CHUCTEMBI
YIPABJICHMSI OXPaHOU TpyAa

Kputepun onenku orBera (Tali.) TOBOAATCSA A0 CBEACHHS OOy4aroIIMXCS B Hadayle 3aHSATHA.
OneHka 00BsABISIETCS 00YYAIOLIEMYCS] HEITOCPEICTBEHHO I0CJIE OTBETA.

Mlxana

Kpurepun oneHuBanusi

Onenka 5
(oTIHMYHO)

- 00yJarouIuics MOJIHO YCBOUJI yUeOHBIN MaTepua;
- IPOSIBJISIET HABBIKKM aHaIM3a, 0000IIEHNS, KPUTHUECKOTO OCMBICICHUS
" BOCIIPUATHA I/IH(l)OpMaIII/II/I, HAaBBIKU OITMCAaHUS OCHOBHBIX (1)I/ISI/I‘I€CKI/IX

- Marepuan H3JIOKEH TpPaMOTHO, B OINPEAEICHHOW JIOrMYeCKOM
IIOCJIEZI0BATENIBHOCTH, TOYHO HCIIOJIBb3YETCS TEPMUHOJIOTHS,

- TOKa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKECHUS
KOHKPETHBIMH ITPUMEPaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJAEMOHCTPUPOBAHO YMEHUE pelIaTh 3a/1a4u;

- MOTyT OBITh JONYUIEHBI OJHA—IBE HETOYHOCTH MPHU OCBEIIECHUHU
BTOPOCTETIEHHBIX BOIIPOCOB.

Ouenka 4
(xopor1o)

OTBET YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I${M Ha OLICHKY «5 », HO IIpA
9TOM UMEECT MCCTO OJJMH U3 HEAOCTATKOB:

- B YCBOCHHUU yqeGHoro MaTepuajia JOMMYIICHBI HeOoIbIIIe npoGenH, HC
HCKAa3UBIIHEC COACPKAHUEC OTBETA,

- B pCHICHUU 3aa4 JOIMYIMICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- HEMOJHO WJIN HETOCJEI0BaTeIbHO PACKPBITO COJEp/KaHUE MaTepuarna,
HO IMOKa3aHO o0llee MOHMMAaHHE BOMNPOCA U IPOJEMOHCTPUPOBAHbI
YMEHHSI, JOCTAaTOYHbIE JIs JAJIbHEHIIETO YCBOCHUS MaTepuaa;

- UMENIUCh 3aTpyAHEHUS WIH JONYUIEHbl OUIMOKH B OIpeAeTeHUH
MOHATHUH, WCIOJB30BaHUKM TEPMHUHOJOTHH, OIUCAHUU (UIUUIECKUX
3aKOHOB, SIBJICHUI U IIPOLIECCOB, PELIEHNUN 3a]1a4, UCIIPABJIECHHBIE [1OCIIE
HECKOJIbKMX HABOASILUX BOIIPOCOB;
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- HENOJHOE 3HAaHHE TEOPETUYECKOTro MarepHaia; OoOydaroluiics He
MOXKET IPUMEHNUTH TEOPHIO B HOBOM CUTYallUH.

- HE PACKpbHITO OCHOBHOE COJEpKaHHe y4eOHOro MaTepuaia,

- oOHapyXeHO HE3HaHWE WJIM HETOHMMaHue OoMblleid uiau Hamboiee
BaXHOW YacTH y4yeOHOIro Marepuaa;

- JONyIIEHBl OMMOKU B ONpPEIEICHUH TOHSTHH, MPU HCIIOIb30BAHUN
TCPMUHOJIOTHMH, B OIKMCAHUH (bI/I3I/I‘-IeCKI/IX 3aKOHOB, SIBJICHUM |
IPOLIECCOB, PEIICHUH 33/1a4, KOTOPbIE HE HCIIPABIIEHBI [TOCIIE HECKOIBKHX
HaBOAAIHNX BOIIPOCOB.

OueHka 2
(HEeYTOBIETBOPUTEIHHO)

4.1.2. OuenuBanue ot4era mo 1aboparopHoit pabore
JlaboparopHbie pabOThI HE IPEAYCMOTPEHBI YISOHBIM IJIAHOM Ha OYHOH U 3204HON (hopMax 0OyUueHHS.

4.1.3. TectupoBanue
TectupoBanre WCHONB3yeTCS IS OLEHKH KadecTBa OCBOCHHUS OOYYaIOIIUMCS OCHOBHOU
npodeccnoHanbHOM 00pa30BaTENbHON MPOTPaMMBbl IO OTIIEIBHBIM TEMaM WUJIH pa3jieiaM JUCIHUILTUHBL.
Tect mpexacraBisier coOOW KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TMO3BOJISIONIMN YIPOCTUTH
MpoLEeaypYy U3MEPEHHUs 3HAaHUH U yMeHHH oOyuatonuxcst. OOydaromuMcs BBIIAIOTCS TECTOBBIC 3aJaHUS
¢ (GOpMYIUPOBKOW BOIPOCOB U TPEIOKEHUEM BBIOPATH OAWH IMPABUIBHBIA OTBET M3 HECKOJIBKHX
BapHaHTOB OTBETOB.

No Ol1ieHOYHbIE CPEICTBA Koza u HaumeHoBanue
TumnoBble KOHTPOJbHBIC 3afaHusi W (WIM) HHBIE MaTEPHAIbI, WHJUKaTOpa
HEOOXOUMBbIC ISl OLIEHKU 3HAHWUW, YMEHUU, HaBBIKOB U (WJIH) KOMIIETEHIINHU

OTBITa JIEATENBHOCTH, XapaKTePU3yUMX CcHOPMUPOBAHHOCTD
KOMIIETEHIIMH B IPOLIECCe OCBOECHUS TUCIIUIIIMHbI

1 1. Cpennss kuHeTUYECKasl SHEPTUs MOJIEKYJIbl uaeanbHoro rasa npu | I1K-3.1 OcymecTBiser
i MOHUTOPHUHT
(YHKIIMOHUPOBAHUS
cucTeM obecrieyeHus

| .
Temneparype T paBHa & = E KT . 3aech, i=Ng+Nep+2Nion TAE, N, Nip,

Nion — YHCIIO CTEMEHEN CBOOOIbI MOCTYIATEIHLHOTO, BPAIIATEILHOTO
M KOJeOATeNbHOrO [IBMKeHWH Monekynbl. Jlnst aromaporo | 1 YMPaBICHIA
BOJIOPO/Ia YMCIIO | PaBHO ... OXpaHon

1, 2 3, 5, 7. OKPYKAIOLIEH Cpe/Ibl,
2. Ha pucynke u3zo6paxen uukn Kapro B koopaunarax (T,S), rue S- | ©Xpaton Tpy/a,

sHTponHs. AuabaTHOE CKATHE IPOMCXOIUT HA JTAIlE ... 6e3OHaCH(iCT“O B
T 4pe3BBIYANHBIX
]

CHATYyaIUsIX

L 1 - 2 IIK-3.2 TIpoBoaut
IUTAHUPOBAHUE U

¥ JOKYMEHTAJIBHOE
COIIPOBOXJICHHE
JACATCIIbHOCTHU 110
COOJIIOICHUIO WU
JOCTHKEHHIO
TpebOBaHMIA
HOPMAaTUBHBIX aKTOB B
cdepe oxpaHsbl
OKpY>Karolleu cpeibl,
3. [pouecc, n300paxkeHHbIi Ha pucyHke B koopaunarax (T,S), rae | oxpansi Tpyaa,
S-aHTpomnuUs, ABASETCH. .. 0€30IacHOCTH B
YpE3BbIYANHBIX
CUTyaluAax

I
I ]
L)

1 -
o

3-4; 1-2; 4-1; 2-3.
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5

1) agrabaTHBIM CXKATHEM,

2) n300apHBIM PaCUIUPCHUEM;

3) H30TepPMHYECKUM PACIIHPEHHUEM;

4) U30XOpHBIM HarpeBaHUEM

4. CpenHsisi KHHETUYECKAs DHEPTHSI MOJICKYJIbI HACAIBHOTO ra3a MpH
temneparype T paBHa €=IKT/2.. 3xech I=Ny+ Nep+2Nk, TAC N, Nep, Nk
— YHCIIO CTeNeHel cBOOOJbI MOCTYNATENIbHOTO0, BPALIATEIFHOTO U
K0JIEOATEIBHOTO JIBUKECHUN MOJEKYnbl. [Ipu yclioBum, 94T0 HUMEIOT
MECTO TOJIBKO IMOCTYIATEIbHOE W BpaIlaTeIbHOE IBIDKCHHE, IS
Bojopoaa (Hz) uucio i paBHO

5. B mpouecce M30TEPMUYECKOTO COOOIIEHUS TEIlIa MOCTOSIHHOM
Macce UICTbHOTO ra3a ero YHTPOIIHS ...

- HE MEHseTCs

- YMEHBIIAETCS

- YBEJIUYHBACTCS

6. I3mMeHeHHe BHYTPEHHEW 3HEPrHM Ta3a IPOM30IIO TOJIBKO 3a
cdeT paboThl CKaTHsI ra3a B ...

- U30TEPMHUYECKOM TIpoIiecce

- 1300apHOM Tpolecce

- N30XOPHOM ITpolLecce

- a1nabaTHYEeCcKOM Ipoliecce

7. B mpouecce o0patuMoro aauabaTUYECKOro OXJIaKJIECHUs
MOCTOSIHHOM Macchl UJ€AIbHOTO T'a3a €ro SHTPOMHUS ...

1) yBenuumuBaeTcs;

2) HE MeHsIeTCH;

3) yMeHbIaeTcst

8. JlnarpaMMa MKJIMYECKOTO MPOLecca UI€ATbHOT0 0IHOATOMHOTO
raza TpeacTaBlieHa Ha pucyHke. OTHoOIIeHWE paboOThl MpHU
HarpeBaHUU rasza K paboTe MpH OXJIaKACHUU PaBHO. ..

P, KMa
500......4 1
200 |------ 3 )
0.2 06 v

IK-3.3. Cnocoben
OCYIIECTBIATH KOHTPOJIb
CoJlep>KaHUs B
HCIIPaBHOM COCTOSTHAU
CUCTEM U CpPEJICTB
3alUTHl OKpYKaroLei
cpenbl, pabodnx MecT,
CUCTEM U CpPE/ICTB
3aIUTHI IPU
Ype3BhIYANHBIX
cutyarusax. Criocoben
OCYIIECTBIATH KOHTPOJIb
BBITIOJTHEHHS
3arIaHIPOBAHHBIX
MEPOIPHUITHH 10
OXpaHe OKpy Karolei
CpeIbl, OXpaHe Tpy.a,
o0ecreveHunto
0€30I1acHOCTH B
Ype3BbIYANHBIX
CUTYyaIisIX Ha 00BEKTe
[1IK-4.1. B cocrage
Hay4YHO-
HCCIIeIOBATEIBCKOTO
KOJIJIEKTUBA PUHUMAET
y4acTHe B pa3paboTKe U
9KOJIOTO-
SKOHOMUYECKOM
000CHOBaHUH IIJIAHOB
BHEJIPEHUSI HOBOU
NPUPOJOOXPAHHON
TEXHUKHU U TEXHOJIOTUH,
3KOHOMHUYECKOM
peryiIupoBaHUA
MPUPOIOOXPAHHON
JeSATeIbHOCTH
OpraHM3aInn

[IK-4.2 B cocraBe
Hay4YHO-
HCCIIEIOBATEILCKOTO
KOJUIEKTHBA IPUHUMAET
ydacTue B pa3paboTke
MEPOIPUATUH T10
CHIDKEHUIO TIOYKAPHBIX U
JPYTHUX PUCKOB
YPE3BbIYANHBIX
CUTYyalHi

[1K-4.3. B cocTaBe
Hay4YHO-
HCCIIeIOBATEIBCKOTO
KOJUICKTHBA IPUHUMAET
ydacTHe B OIIEHKE
pPe3yNIbTaTUBHOCTH H

3¢ hekTUBHOCTH
CUCTEMBI YIIPaBIICHUS
O0XpaHoU Tpyna

40




1)25; 2)3; 3)5; 4)1,5.

9. Ha pucyHke mnokazaHa KpuBas 3aBUCHUMOCTH CIEKTPaJIbHOU
IUIOTHOCTH SHEPTeTUYECKON CBETUMOCTH a0COIOTHO YEPHOTO Teja
oT nnuHbl BoiHbl npu T=6000K. Eciu temnepatypy Ttena
YMEHBIIUTh B 4 pa3a, TO [JWHA BOJHBI, COOTBETCTBYIOIIAS
MaKCUMyMy U3JTy4yeHus: aOCOTIOTHO YEPHOTO Tea, ...

4 6000 K

Y

500 A, EM

1) ymeHbmuTCs B 4 pasa;
2) yBenuuuTcs B 4 pasa;
3) yBenuuuTcs B 2 pasa,
4) yMEHBIIUTCS B 2 pasa.
10. AGcoOTHO YepHOE TEJIO U Cepoe TEJIO UMEKOT OJWHAKOBYIO
temrepaTypy. [Ipu 3TOM HHTCHCUBHOCTD U3JIYYCHHS. . .
1) Gosblire y aOCOMIOTHO YEPHOTO TEa;
2) OOJIBIIIE y CEPOTO TEINa;
3) onpeenseTcs WIoab0 MOBEPXHOCTH Tela.

[lo pesymbraTam Tecta OOy4arOmIEMyCs BBICTABIISCTCS OIEHKA «OTIMYHOY», «XOPOIIOY,
«yJIOBJICTBOPUTEIHHOY» UJIH HEYIOBJICTBOPUTEIHLHOY.

Kpurepun ouenuBanus orBera (Talil.) MOBOAATCSA IO CBEACHUS OOYYAIONIMXCS 10 Hadaia
TECTHPOBaHUs. Pe3ynpTar TecTUpOBaHMS OOBSBISCTCS OOYyYaroUIeMyCsl HEMOCPEACTBEHHO TOCIE ero
ClIaYH.

Kpurepun onenuBanus

HIkaJua °
(% npaBHJIBLHBIX OTBETOB)

Onenka 5 (OTIMYHO)

Orenka 4 (xoporo)

Onenka 3 (yIOBIETBOPUTEIHHO)

Orenka 2 (HEYIOBJIETBOPUTEIHLHO) Mmenee 50

TecroBble 3amaHusi, UCHOJB3YIOLIMECS /s OLEHKM KadyecTBa JHCHUUIUIMHBI C TOMOILBIO
uHpOpMallMOHHBIX TexHoyoruil, mnpusBeaeHsl B PIIJ: «10. HMHpopmannoHHbIE TEXHOJIOTHUH,
UCMOJIb3yeMbIE IIPU OCYILIECTBICHUN 00pa30BaTEIbHOIO MIPOLECCa 0 AUCHUILINHE, BKIIIOYas IIepeueHb
IPOrpaMMHOTr0 obecreueHus: 1 MHPOPMALMOHHBIX CIIpaBOYHbIX cucteM» - My TestX10.2.

4.1.4. KonrponbHas padora
KonTponbHas pabota npenycMoTpeHa ais 3a0uHoii popmbl 00ydenus. Konrponbhas padota (KP)
SBJIAETCS MPOJYKTOM, MOJTY4aeMbIM B Pe3yJbTaTe€ CAMOCTOATEIbHOTO TUIAHWPOBAHUS M BBIMOJIHEHUS

yueOHbIX 3a1au. KoHTponbHas paboTa MO3BOJSET OLCHUTh 3HAHUS M YMEHHS CTYJCHTOB, a TaKKe
ypoBeHb C(OPMHUPOBAHHOCTH HABBIKOB IIPU paboTe ¢ yueOHOM IUTepaTypoi U APYTUMHU UCTOUYHUKAMHU.
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TurmoBble 337a4y 1O BCEM TeMaM, a Takke MHU(PH W 3aJaHHUS IS CAMOCTOSATEIFHOTO PELICHUS
cojiepKarcs B yueOHO-MeToAnYeckux pazpadorkax kadenpst (1. 3 ®OC).

HarpeeaTess B TpU pasa BblIE, 4YEM TemIepaTrypa
oxyagutens. HarpeBarens mepenan ra3y temioty 42,7 kJx.
Kakyro paboTy coBepum raz?

Ne O11eHOYHBIE CPEJICTBA Kox u HaumenoBanue
TunoBble KOHTPOJILHBIC 3a/1aHUs U (UJIM) WHBIC MaTepUabl, MHJMKaTOpa KOMIETEHIUU
HEOOXOIUMBbIC ISl OLICHKM 3HAHWW, YMEHHU, HaBBIKOB M
(um) OIbITa JIeATEIIbHOCTH, XapaKTEPU3YIOLINX
c(OpMUPOBAHHOCTh KOMIETEHIIMI B IPOIECCE OCBOCHUS
JICITUTIAHBI

1 |Ilpu anmabatHOM CXKaTuM Bo3ayxa, B3sroro npu | [IK-3.1 Ocymectsiser
temneparype 300 K, naBnenue yseanueno ot P = 50 xIla 1o | MOHHTOPHHT (yHKIHOHUPOBAHHS
P2 = 0,5 MIla. 3arem nipu HeM3MEHHOM 00BEME TeMIlepaTypa | CUCTEM 0660“‘3%1*“’5 u
BO3/yXa OblIa IOHMKEHA 10 NepBOHaYanbHoi. Onpenenury | YIPABICHAL OXpaHOH .
JTaBJICHHE U TUIOTHOCTH I'a3a B KOHIIE CXKATHS. OKPY’KAIOLICH CPCIIBL, OXpaHOu
TpyZAa, 0€301MacHOCTEIO B
2 | Beiuucnuth ynenpHBIE TEIUIOEMKOCTH TIPH TOCTOSHHOM 8
YPC3BbIYaAUHBIX CUTYyallUAX
o0beMe ¥ NPH MOCTOSHHOM [@BJICHHM CMECH HEOHA H | [[x_3 ) TIpOBOIHT IUIAHKPOBAHHE
BoZ0opoaa coctasisaioT 80% u 20%. 1 TOKYMEHTAIBHOE

3 | CMmemanu OJHOATOMHBIA Tra3, KOJUYECTBO BEIIECTBA | COMPOBOXKICHHE ACSITEIBHOCTH
KOTOPOTO 2 MOJb, C TPEXaTOMHBIM Ta30M, KOJHYECTBO | MO COOIIOIECHHUIO MK
BellecTBa KOTOPOro 3 Moib. ONpeenuTs MOJSpHbIE | AOCTHAKCHHIO TpeOOBaHMi
TETIOEMKOCTH 9TOW CMECH. HOpMATHBHBIX aKTOB B chepe

4 | B muIMHApE 10/ IOPIIHEM HAXOAUTCS BOAOPO Maccoii 0,02 | OXPaHbl OKPYHKAIOILICH CPEIbL,
kr npu temrepatype 300K. Bogopon cHauana pacmmpuics OXpAHbI TPy, Oesonacnocti B

u o YPE3BbIYAaNHBIX CUTYALUAX
aanabaTHO, yBETTMYUB CBOM 06},eM B 5 pas, a 3aTeM OBLT CKAT | [Tk 3 3 Criocoben OCyIICCTBIATS
30TEPMUECKH, NPHEM 061)61:/1 ra3a yMEHbIIWJICS B 5 pas. KOHTPOJTb COZIEPKAHHS B
Haiitn u3mMeHeHHEe BHYTPEHHEH JHEPIUH rasa, KOJTHYECTBO | ycrpaBHOM COCTOSHHM CHCTEM I
TEPENIAHHON TEIIOThl U PabOTy, COBEPUICHHYIO Ta30M IIPH | cpeIcTB 3aIUTH OKPYKAIOIICH
JTHUX Mpoleccax. cpenbl, pabovnx MECT, CHCTEM U

5 |T'a3 coepmaer mmkn Kapno. AOGcomioTHas TemrepaTypa | CPSACTB 3aIlUThI IPH

Ype3BbIYAHBIX CUTYALHSIX.
Crioco0eH OCyYIIECTBIIATh
KOHTPOJIb BHITTOJTHEHHUS
3aIUTAaHUPOBAHHBIX MEPOTIPHUATUI
110 OXpaHe OKpY KaroIe cpepl,
OXpaHe Tpy/aa, 00eCICUECHUIO
0€30IacHOCTH B Ype3BbIUAHBIX
CUTyaLusiX Ha OOBEeKTe

IIK-4.1. B cocraBe Hay4IHO-
HCCIIEA0BATEIbCKOTO KOJJICKTHBA
MIPUHUMAET y4acTHe B pa3paboTKe
U 9KOJIOT0-3KOHOMHYECKOM
000CHOBaHUHM TUIAHOB BHEIPEHUS
HOBOH NPUPOI00XPaHHOU
TEXHUKHU U TEXHOJIOTHUH,
SKOHOMHYECKOM PETYITUPOBAHIH
MIPUPOIOOXPAHHON JESATETBHOCTH
OpraHu3aluu

IIK-4.2 B cocraBe Hay4dHO-
HCCIIEIOBATEIHCKOTO KOJIEKTHBA
MIPUHUMAET y4acTHe B pa3paboTKe
MEPOIPHUATHI IO CHUKEHHUIO
MOKaPHBIX U JIPDYTHX PHUCKOB
Ype3BbIYANHBIX CUTYaUI
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IIK-4.3. B cocraBe Hay4IHO-
HCCIIeIOBATEIHCKOTO KOJUICKTHUBRA
MPUHUMAET YYacTHEe B OLICHKE
pE3yIbTaTUBHOCTHU U

3¢ (HEKTUBHOCTH CUCTEMBI
yIpaBJCHHUS OXPaHOH Tpyaa

OueHka 00BsBIIETCA CTYICHTY HEIOCPEICTBEHHO II0CIIE IPOBEPKU KOHTPOIBHOM PabOTHI.

Hlkana Kpurepun oneHuBanusi

Orenka 5 Conepxxanne KP momnoctero coorBercTByeT 3azanuto. KP coxmepxkut
JIOTUYHOE, II0CJIEJ0BATENILHOE H3JIOKEHHE MaTepuasia ¢ IPaBUIIbHBIM

OTJIINYHO
( ) PCIICHUCM 3aaY.

Onenka 4 Conepxxanne KP nomHocThio cooTBeTcTBYeT 3azanuto. KP coxmepxkur
JOTUYHOE, II0CIEN0BATEIbHOE M3JI0KEHUE MaTepuana C IPaBUIbHBIM
peuieHueM 3aaad. VIMeroTcs oJHa-ABE HECYIIECTBEHHBbIE OIIMOKH B
UCIIOJIb30BAHUM €IMHMI U3MEHEHUS, B IOCTPOCHHBIX I'padrKax, cxemax u
T.J

(xoporo)

Orenka 3 Conepxanne  KP  uyacTmyHO  HE  COOTBETCTBYET  3aJaHUIO.
IIpocmaTpuBaeTcss  HENMOCIENOBATENBHOCTh  M3JI0XKEHHS — Marepuaa,
IPE/ICTABIICHEI HEJIOCTaTOYHO O00OCHOBaHHBIE  TEOPETUYECKHE
II0JIOKEHUS], UCIIOIb30BaHHBIE IIPH PElICHUH 3a1a4. MIMeroTcs omuoku B
UCIIOJIb30BAHUM €JJMHHUI] M3MEHEHHs, B IIOJYYEHHBIX DE3ylIbTarax, B
HOCTPOEHHBIX rpauKax, CXeMax U T.J

(YZIOBJIETBOPUTEIHHO)

OHGHKa 2 Coz[epxcaHHe KP qaCTU4YHO HC COOTBETCTBYCT 3aJaHHUIO.
HpOCManI/IBaeTCﬂ HCIIOCJICAOBATCIIBHOCTL  M3JIOKCHHUA  Marcpuala,
MpeaCTaBJICHLI HEOO0CTAaTOYHO 000CHOBAHHBIE TCOPECTUYCCKHEC
ITOJIOXKCHHUA, HCIIOJIb3OBAHHBIC  IIpU  PCHICHUM  3ada4. HNmeroTcs
CYIICCTBCHHBIC OIIMOKK B HCIIOJb30BaHUH CAMHUI HU3MCHCHUA, B
MOJIYYCHHBIX PC3YyJIbTaTaX, B IOCTPOCHHBIX rpa(blxncax, CXE€Max U T.1

(HEY1OBIETBOPUTENHHO)

4.2. IIpoueaypsl 4 OLICHOYHBIE CPEICTBA /ISl IPOBEACHUS MPOMEKYTOYHOMN aTTeCTAlNU

4.2.1. 3auer

3auer sBhserca (HOpPMOM  OIEHKM KadecTBa OCBOEHHUs OOYyYaromIMMCsS  OCHOBHOM
npodeccnoHanbHOM 00pa3zoBaTeNbEHOM MPOrpaMMBI IO pa3jaenaM TUCHUILTUHEL 1o pesynbraTtam 3adera
00y4JaroImemMycsi BRICTABIISIETCS OIEHKA «3aUTEHO» MM «HE 3aUTEHO»; OIEHKA «OTIUYHOY, «XOPOIIOY,
«yIOBIETBOPUTEILHOY, «HEYAOBIETBOPUTENBHO» B ciydae TuddepeHIImpoBaHHOTO 3a4eTa.

3adeT TPOBOJUTCA TIO OKOHYAHWM YTCHHSI JICKIWHA U BBIMOJIHCHHS J1TAOOPATOPHBIX
(mpakTUYeCKUX) 3aHATHHA. 3adeT MPUHUMAETCS MPENoJIaBaTeNIsIMKU, MPOBOIUBIINME JIabopaTOpHBIE
(TpakTHYEeCKWE) 3aHSTHS, WIIM YNATAIONIMMHE JICKIIUU 0 JaHHOW NUCIUIUTMHE. B ciydae oTCyTCTBUS
BEIYIIEro IMpernojaBaTeNs 3adyeT MNPUHUMAETCs MpernojaBaTeieM, Ha3HAYeHHBIM paclopsiKeHUeM
3aBeayromiero kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOKET MPUCYTCTBOBATh
npenojaBaTens kKadeapsl, MPUBICYCHHBIN 71 TOMOIIM B IPUEME 3a4eTa.

[lpucyrcTBHME Ha 3adere mpemojaaBaTeNieil ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOUIETO
pacriopsHKeHHs pEKTOpa, IPOPEKTopa Mo yueOHOH, BOCIIUTATEIHbHON paboTe U MOJIOACKHON MMOTUTHKE,
3aMECTHTEINS JUPEKTOpa HHCTUTYTA MO Y4eOHOH paboTe He TOIyCKaeTCsl.

@opma(pl) TPOBEACHUSA 3aueTa (VCMHbILU ONpoc No Oulemam, HUCbMeHHAs paboma,
mecmupoganue u Op.) ONpPEneIstoTess Kadeapoil U JOBOAITCS 10 CBEACHUS 00ydJarolnuXcsi B Hadale
ceMecTpa.
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Jns mpoBeleHus 3adeTa BEAYIIMH MPENoaBaTeNlb HAKaHyHE MOJIYy4aeT B CEeKpeTapHuare
IMPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasl BO3BpAIllaeTCs B CEKpeTapuaT Iocie
OKOHYaHMS MEPONPUSATHS B ICHb IPOBEJCHUS 3aUeTa WM YTPOM CIIEAYIOIIETro JTHS.

Bo Bpewmst 3aueta 00y4aromuecss MOTYT HOJIb30BATHCS C Pa3peIIeHUs BEYLIETo Mpero aBaTelis
CIIPaBOYHON ¥ HOPMATHBHOM JIUTEPATypO, IPYTUMH HOCOOMSIMHU U TEXHUYECKUMH CPEICTBAMU.

Bpewmst moaroToBku 0TBETA B YCTHOW (hOopMe IpH cllaue 3aueTa JOHKHO COCTaBIATh He MeHee 20
MUHYT (TI0 JKeJIaHWI0 00yJaroIIerocss OTBET MOXKET ObITh JOoCpO4HBbIM). Bpems oTBera - He 6osee 10
MUHYT.

[IpenomaBaTemio npegoCTaBIsETCS MPABO 337aBaTh 00YJAIOIIMMCS JOTOJIHUTEIBHBIE BOIPOCHI
B PaMKax MPOrpaMMbl JUCIUILINHBL.

KauecTBeHHass oOLEHKa «3auTEHO», BHECCHHAs B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTb,
ABIISICTCS PE3YJIBTaTOM YCIICIIHOTO YCBOCHHS Y4eOHOr0 MaTepHara.

Pe3ynpraT 3auera BhICTABISCTCS B 3aU4€THO-IK3aMEHAIIOHHYIO BEJOMOCTh B JI€Hb IPOBEICHUS
3ayera B MNPHUCYTCTBHUM camoro oOydatomierocs. IlpermonmaBaTenu HeCyT MEpPCOHAIBHYIO
OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh ¥ TOYHOCTh BHECEHHS 3aIHCEH O pe3yIbTaTax MPOMEKYTOUHON
aTTeCTAllMU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOydarommiicst sBUIICS Ha 3a4eT M OTKA3aJICS OT IMPOXOXICHHS aTTeCTallud B CBS3U C
HETOATOTOBJICEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISICTCS OICHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMevaeTcsi B 3a4€THO-DK3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMU «HE SIBUIICS».

Hapymienue AMCHMIUIMHBI, CIHCBIBAaHHE, WCIOJIB30BaHHE OOYYaroUIMMUCS Hepa3pelIeHHbBIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB ¥ APYTUX BUJIOB JINYHOH KOMMYHHKAIIMOHHON U KOMITBIOTEPHOM TEXHUKH BO
BpeMs 3auyeTa 3alpenieHo. B ciryuae HapymieHus 3TOro TpeOOBaHUS MPEToaaBaTellb 00s3aH yIAIUTh
00y4aroIerocst 3 ayAMTOPUU ¥ MIPOCTABUTh €MY B BEIOMOCTH OLICHKY «HE 3a4TCHO.

OOyuJaronMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBKUTEIBHOW NpPUYHHE,
VHIUBHUIyaJIbHBIC CPOKH ITPOBEIICHHS 3aU€Ta ONPEACIAIOTCS 3aMECTUTEIEM TUPEKTOPa MHCTUTYTA I10
yueOHoi1 pabore.

OOyuaromyiecs, WMEIOUIME aKaJAEMHUYECKYI0 3aJO0JDKCHHOCTb, CHAIOT 3a4eT B  CPOKH,
ompenenseMble  YHHBEepcuTeTOM. MH(pOpMamus o JIMKBUIAIMH 33J0DKEHHOCTH OTMEYaeTcss B
HK3aMEHAIlMOHHOM JIUCTE.

JlomyckaeTcs ¢ pa3pelieHns 3aMeCTUTENS JUPEKTOpa MHCTUTYTA IO y4eOHOH paboTe TocpoyHast
c/laya 3a4yeTa C 3alMChI0 PEe3y/IbTaTOB B AK3aMEHAIIMOHHBI JIUCT.

WMHBamuapl M JIMIa C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI MOTYT CHaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYalIbHbIM YU€OHBIM IIIaHOM. MHBaIM/IBl U JUIA C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI, UMEIOIIIE HAPYIIEHHS OTIOPHO-IBUTATEIBHOTO arnapaTa, JOIMyCKalTCs Ha
aTTeCTAllMOHHbIE HCIIBITAHUS B COITPOBOXKIECHUN aCCUCTEHTOB-COMPOBOKIAIOLIHX.

[Ipomieypa mpoBeACHUST TPOMEKYTOYHOW AaTTEeCTallMW JJIsl OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu o TEKylieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui 0OydYaromuXcsl Mo
OIIOII 6akanaBpuara, cnequanurera 1 Maructpatyps» ®I'bOY BO IOxHo-Ypansckuii [AY.

Ne OneHouHbIe CpelCTBA Kon u HanmeHoBaHue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUATIbL, WHJMKaTOpa
HE00XO0/IMMBbIE JIJIs1 OLICHKH 3HAHUH, YMEHUH, HAaBBIKOB U (WJIH) KOMIIETEHIINH

OTIbITA JIEATENBHOCTH, XapaKTEPU3YIOIINX CHOPMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

1 3 Kypce ITK-3.1 OcyiecTBiseT

1. Temnepatypa u ee TepMOJIMHAMHUYECKUI CMBICI. MOHMTOPHHI

2. WneampHbIi Ta3. YpaBHEHHE COCTOSHUS WJCATBLHOTO Tasa. (GyHKIMOHMpPOBAHMS
I"a30BBIE 3aKOHBI cucTeM o0ecrieueHus U

yIpaBiIeHHUs OXPaHOU
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3. JlaBieHue ra3za ¢ TOYKH 3pEHHS] MOJEKYJISIPHO- KHHETHYECKOU
Teopun. CKOpPOCTH TEIJIOBOTO JBWKCHMS MOJEKyl. JlaBieHue
¢oronHoro raza. PaBHOMepHOEe pacmpenelcHHEe KHHETHYECKOM
SHEPruu TEIUIOBOTO JBW)KEHHS [0 IOCTYNAaTEJIbHBIM CTEIECHAM
cBoOo b1, Kitaccuueckast TeOpHs TEIIIOEMKOCTH UACATbHBIX Ta30B U
€€ HEeJIOCTAaTKH.

4. KBa3ucratuueckue npoueccsl. BHyrpennss sneprus. Konuuectso
Teria.  Maremartudeckas — (opMyluMpoBKa  IEpBOro  Hayaiaa
TEPMOJUHAMUKHU.

5. Bropoe Hawano tepmoauHamMuKd. OOpaTtumble U HEOOpaTHMBbIE
npoueccsl. HeBO3MOXKHOCTD CO31aHUS BEYHOTO ABUTaTENs IEPBOTO U
BTOPOIO poJa.

6. Ternossie Mamuubl. KIIJ temmoBbix mamuu. [ukn Kapao u
teopema KapHo. DuTpomnus.

7. YpaBHeHue TeruionpoBoAHocTU. [Ipocteiimme crannoHapHbIE
3a/1a4M Ha TEeIUIonpoBoAHOCTL. HecrannoHapHeie 3amaun. Teopema
€MHCTBEHHOCTH [TpuHumn CYIIEPIO3HULINH TEMIIEPATYP.
TemnepaTypHble BOJIHbBI 3aJjaua 00 OCTBIBAHUU MOJIYIIPOCTPAHCTB.

8. Pacnipenenenue ckopocteil MoJIeKyJl raza. 3aKOH pacupeeseHus
ckopocteit Makceina. CpeiHue CKOpOCTH MOJIEKYII.

9. 3akon pacopenenenuss boabpimana. OmnbsiTel  Ileppena 1o
OIpeieNICHUIO YKciia ABOraapo. DHTPONUS U BEPOSITHOCTD.

10. Cpennsis nnmuHa cBoOonHOro mpodera. D ¢deKTUBHOE ceueHue

MOJICKYII.
11. PacnpeneneHue MOJIEKyNl IO AJWHAM CBOOOAHOrO IMpooera.
BHyTpeHHee TpeHHWE W TEIUIONPOBOJHOCTH Ta3oB. CBs3b

koadunmenta nuddy3uu ¢ TOJBUKHOCTHIO YACTULIBI.

12. BpoyHOBCcKO€ JBIKEHHE Kak mporece auddy3uu. Tepmudeckas
muddy3us B razax. SBlIeHUs B pa3peKEHHBIX razax.

13. MonekynsipHOE TEUeHHE YIbTPapa3peKeHHOTO ra3a uepes
MPSIMOJIMHEHHYIO TPYOY.

14. MonekynsipHble CUJIBI U OTCTYIUIEHUS OT 3aKOHOB HJEaJIbHBIX
ra3os. YpaBHeHue Bau-gep-Baanbca. M3orepmbl rasza Ban-gep-
Baasbca.

15. CgoiicTBa BelecTBa B KPUTHUECKOM COCTOSTHHM. OmpeneneHue
KPUTHYECKUX IapaMeTpoB. BHyTpeHHss sHeprus raza Ban-gep-
Baanbsca. O¢ddexr [xoyns—Tomcona nis raza Ban-nep-Baanbca.
MeTo/1bI TOTY4YEeHUS HU3KUX TEMIIEpPATyp U COKMIKEHUS T'a30B.

16. YcnoBue paBHOBecHs a3 XUMHUYECKH OJTHOPOIHOIO BEILECTBA.
Vpasnenue Knaneiipona—Kiaysuyca. Mcnapenne u KoHIeHCaIus.
[InaBneHme ©  KpucrauMzauus.  3aBUCUMOCTb  JIaBJICHUSA
HACBILIEHHOIO Mapa OT TeMneparypbl. TenaoeMKocTh HaChIILEHHOTO
napa.

17. ®a3oBble mnpeBpamieHuss BTOporo poaa. KoHBekTHUBHas
YCTOMYMBOCTB KUAKOCTEN U razoB. PactBopumocts Ten. OcMoc U
OCMOTHYECKOE NaBiieHuE. 3akoH Payis. [ToBbillIeHME TOUKU KUTIEHUS
U TOHI)KEHHE TOYKM 3amep3aHus pactBopa. IlpaBumo as.
JlnarpaMMbl COCTOSIHUSI.

18. AOcomtotHO uepHOe Teno. OCHOBHbBIE 3aKOHBI M3ITyYCHHS
a0CcoMI0THO YepHOro tena. Onruyeckas TUpOMETPHS.

19. Kakoe xomm4ecTBO TeIIa Hamo coodmuts V=3,0 MoiIb
YIJIEKUCIIOro ra3a, yToObl NMPU PaCHIMPEHUU B BaKyyM OT oObema

OKpYKalolleu cpefipl,
OXpaHoH Tpyna,
0€3011acHOCTHIO B
Ype3BbIYAHBIX
CUTYaIUsIX

[1K-3.2 TIpoBogut
TUTAaHUPOBAHUE U
JIOKYMEHTAJIbHOE
COIPOBOX/IEHUE
JIeSTEIbHOCTH TI0
COOJIFOACHUIO WITH
JIOCTHKEHHIO
TpeOOBaHMIA
HOPMAaTHBHBIX aKTOB B
chepe oxpaHbl
OKpYKarollEeN cpelipl,
OXpaHbl TPy/Ia,
0e301acHOCTH B
Ype3BbIYaHHBIX
CUTYaIUsIX

I1K-3.3. Cnocoben
OCYILECTBIATH
KOHTPOJIb COJIEp>KaHUs
B UCTIPAaBHOM
COCTOAHNU CUCTEM U
CPEJICTB 3aIlIUTHI
OKpY>Karolllel cpepl,
paboumx MecT, CHCTEM
U CPEACTB 3allUThI IIPU
Ype3BbIYAHBIX
cutyarusax. Criocoben
OCYILECTBIATH
KOHTPOJIb BBITTIOJTHCHUA
3aIIaHIPOBAHHBIX
MEPONPHUATHH 11O
OXpaHe OKpY Karoulen
Cpellbl, OXpaHe Tpyaa,
obecrieueHn o
0e301acHOCTH B
Ype3BBIYAHBIX
CUTyaIusIX Ha O0BEKTE
IIK-4.1. B cocTtaBe
Hay4HO-
HCCIIEIOBATEIHCKOTO
KOJUIEKTUBA IPUHUMAET
y4acTHe B pa3paboTKe u
9KOJIOTO-
9KOHOMHYECKOM
000CHOBaHWH IJIAHOB
BHEJIPEHUST HOBOU
MPUPOAOOXPAHHOM
TEXHHUKU U TeXHOJ’IOFHfI,
SKOHOMHUYCCKOM
peryJIUpOBaHUN
MPUPOAOOXPAHHOU
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V1=5,0 1 5o V=10 1 Temneparypa ero He usmeHunach? ['a3 cuurarp | AeITEIbHOCTH
BaH-/IeP-BaAbCOBCKHM. OpraHu3aluu

[1K-4.2 B cocraBe
Hay4YHO-
HCCIIEIOBATEIBCKOTO
KOJUICKTUBA IPUHUMAET
ydacTue B pazpaboTke
MEPONPHUATHH 11O
CHIDKEHUIO MOKAPHBIX
Y IPYyTUX PUCKOB
Ype3BbIYAHBIX
CUTyalul

I1K-4.3. B cocTaBe
Hay4YHO-
HCCIIEIOBATEIBCKOTO
KOJUICKTUBA IPUHUMAET
ydacTHe B OI[CHKE
pEe3yIbTaTUBHOCTH H

3¢ (HEeKTUBHOCTH
CHUCTEMBI YIIPaBICHUS
0XpaHo# Tpyna

[IIkasia 1 KpUTEPUH OLIECHUBAHUS OTBETA 00YYaIOUIErocs MPEACTaBIEHbI B TA0JIULIE.

Ixana

Kpurepun oneHuBanusi

OI_IGHKEI «GBadTCHO»

3HaHUE  NPOrpaMMHOr0  Marepuanga, YCBOCHHE  OCHOBHOM W
JOTIOJIHUTEIIBHOM ~ JIMTEPATYpBl,  PEKOMEHJOBAHHOW  IIPOrpamMMoOu
JTUCLUIUIMHBL, MPaBWIBHOE PELICHWE MHKEHEPHOHM 3a1auM (J1oIycKaeTcs
HAIMYAE MaJO3HAYUTEIbHBIX OIMMOOK WM HEIOCTaTOYHO IIOJIHOE
PacKpbITUE COAEPIKAHUE BOIPOCA WM NOTPEIIHOCTh HEMPUHIMITMAILHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa «HE 3a4YTCHO»

npoOesibl B 3HAHHMAX  OCHOBHOTO  IPOrPAaMMHOTO  Marepuana,
MPUHIIATTAATIEHBIE OIMMUOKY MPU OTBETE HA BOMPOCHI.

4.2.2. DK3amMeH

DK3aMeH He MPeIyCMOTpeH yuyeOHbIM IUIaHOM Ha OYHOH U 3a0uHOU (opMax 00ydeHus.

46




1.
2.
3.

5. KOMIIVIEKT OIIEHOYHbBIX MATEPHUAJIOB
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Crnenudukamnms
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1. Cnenudukanus

1.1.Ha3HaueHre KOMILUIEKTa OIIEHOYHBIX MaTepruasioB (nanee — KOM)

HaunmenoBanune YI'C/YI'CH — 20 TexnocgepHasi 6e3011acCHOCTh H IPUPOIOYCTPOICTBO
Hanpasnenue noarorosku - 20.03.01 TexnocpepHasi 6e30nacHoCTH

Hanpasnennocts -

@DenepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeNbHbIi cTaHaapT Bbiciiero oopaszoBanus (PI'OC
BO), yrBepxxnéunsiii [Ipukazom MunucrepcTBa oopa3zoBanus u Hayku Poccuiickoit @eneparuu Ne 680

ot 25.05.2020.

[Ipodeccuonanbuplii crannapt «CrenuanucT Mo SKOJ0rn4eckoi 0e30MacHOCTH (B MPOMBIIIIIEHHOCTH )»

TexnocdepHasi 6e301aCHOCTH

1.2.HopMatuBHOE OCHOBaHHE 0TOOPA COACPIKAHMS

Ne 5691 ot 07.09.2020 r.

1.3.0011ee KOJIMYECTBO TECTOBBIX 3aJaHUN

Kon
KOMIIETEHIINU

HaunmenoBanmne KOMIICTCHII

KomanuectBo
3aJIaHUN

[1K-3

CrniocobeH ompenensiTh HOPMAaTUBHBIE YPOBHHU JIOIYCTUMBIX
HETaTUBHBIX BO3JCHCTBUI Ha YEJIOBEKA U OKPYXKAIOILYIO Cpeay;
MIPOBOIMTH U3MEPEHUST YPOBHEH OIMACHOCTEH B CpeJie OOUTaHMS,
00pabaThIBaTh MOIYYECHHBIE PE3YNbTAThI, COCTABIATH IPOTHO3BI
BO3MOXXHOT'O Pa3BUTHS CUTYallMH; aHAIU3UPOBATh MEXAHU3MbI
BO3JICUCTBUSl OMACHOCTEM HA YEJIOBEKA, ONpPEACNATh XapakTep
B3aUMOJCHCTBUS OPraHW3Ma 4YeJIOBEKa C OMACHOCTAMM CPEJIbl
OOUTaHUSI C YYEeTOM CHeUUu(UKH MeXaHHW3Ma TOKCHUYECKOTO
JEUCTBUS BPEIIHBIX BEIIECTB, SHEPI€TUUECKOTO BO3JICUCTBUS U
KOMOWHHUPOBAHHOTO ICHCTBHSI BPEIHBIX (PaKTOPOB; ONPENEIATH
OMacHble, YPE3BbIYAIIHO OIACHBIE 30HBI, 30HBI MPUEMIIEMOIO
pHCKa.

15

[1K-4

CriocobeH  OpUEHTHPOBAaTbCSI B OCHOBHBIX  Ipobiemax
TexHoc(hepHOoW 0e30MacHOCTH; MPUHUMATh y4acTHE B Hay4dHO-
UCCIIEIOBAaTENbCKUX pa3paboTKax Mo MpO(UII0 MOATOTOBKH:
CHUCTEMATU3UPOBATh HHPOPMAIMIO IO TEME HCCIEAOBaHUM,
NpUHUMATh Yy4yacTHe B OKCHEpUMEHTax, o00pabaThiBaTh
MOJIyYEHHBbIE JaHHbIE; pelaTh 3aJauyd MNpodecCHOHaTbHOU
NEATEIBHOCTH B~ COCTaB€  HAyYHO-UCCIEI0BATENIBCKOIO
KOJUIEKTHBA; HCIOJb30BaTh 3aKOHBI M METOJbl MaT€MaTUKH,
€CTECTBEHHBIX, TYMAHUTApPHBIX U 3KOHOMHYECKMX HAyK INpHU
pelieHnr npodecCuoHaNbHbIX 3a]a4; MPUMEHSATh Ha MPAKTHUKE
HAaBBIKU IIPOBEJEHUS M ONMCAHUS UCCIEIOBAHUN, B TOM YHUCIIE
SKCIIEPUMEHTAJIBbHBIX

15

Bcero

10

1.4.PacnipeieneHre TECTOBBIX 3aJJaHHI 110 KOMIIETCHIUSM

Kon
KOMIICTCHIINHU

HaumenoBanue HanmenoBanue MHAMKAaTOPOB
KOMIIETEHIINHU c(OpPMHUPOBAHHOCTH KOMIIETEHIIUU

Howmep
3a/1aHMS
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[1K-3

Cnocoben
ONpEeNETATh
HOPMAaTHUBHBIE YPOBHU
JIOTTYCTUMBIX
HETaTHUBHBIX
BO3JCHCTBUIM Ha
JeJIoBeKa U
OKPYKAaIOILYIO Cpeny;
MPOBOJUTH
M3MEPEHUs YPOBHEU
OIIaCHOCTEH B cpelie
oburanus,
o0OpabaTsiBaTh
MOJTy4YCHHbBIC
pe3ynbTaThl,
COCTaBJISITh TPOTHO3bI
BO3MOXKHOT'O
Pa3BUTHS CUTYALINH;
aHaJIN3UPOBATH
MEXaHHU3MBI
BO3JCHUCTBHUSI
OITaCHOCTEH Ha
YEJI0OBEKa, ONPELIISITh
XapakTep
B3aUMOICHCTBHUS
OpraHu3Ma 4ejioBeKa ¢
OTIACHOCTSIMU CPEJIbI
0o0UTaHUS C yIETOM
cnenuuku
MeXaHu3Ma
TOKCHYECKOTO
JIEMCTBUSI BPEIHBIX
BEIICCTB,
HSHEPreTUYECKOro
BO3CHUCTBUS U
KOMOMHHPOBAHHOTO
JIEUCTBUS BPEIHBIX
(baxTOpOoB;
OTIPENIETISATh ONACHBIE,
Ype3BbIYANHO
OITaCHEIC 30HBI, 30HbI
MIPUEMIIEMOTO PUCKa.

I1K-3.1. TIK-3

OcymecTBiser MOHHUTOPHUHT
(YHKIIMOHUPOBAHUS CUCTEM
oOecrieyeHns: U YIpaBJICHHUS OXPaHOM
OKpY>Kalollle cpelibl, OXpaHOU TpyJa,
0€30MacCHOCThIO B YpE3BbIUAIHBIX
CUTYaIUsAX

I1K-3.2. TIK-3

IIpoBomut [IJIAHUPOBAHUE u
JOKYMEHTaJIbHOE COIIPOBOXKICHUE
JEATEIbHOCTH 10 COOJIONCHUIO WU
JOCTUKCHUIO TpeGoBaHUI
HOpPMATHUBHBIX aKTOB B c(hepe OXpaHbl
OKpY’KaloIlllel cpeabl, OXpaHbl TpyZa,
0€30MacHOCTM B YpE3BBbIYANHBIX
CUTYaLUsAX

6-10

[1K-3.3. TIK-3
Crioco0eH OCyHIEeCTBIATh KOHTPOJIb
COJICp)KaHUsI B UCIPABHOM COCTOSIHHU
cCHCTEM " CpeAcTB 3aIUTHI
OKpYJKarolie cpenbl, padoynx MecCT,
CHCTEM U CpEACTB 3aIlUTHl IPH
4pe3BbIuaiiHbIX cuTyanusax. CrnocodeH
OCYHICCTBJIATL KOHTPOJIb BBIITOJHCHHA
3allJIaHUPOBAHHBIX MEPONPUATHH 110
OXpaHe OKpYXarolllel cpeibl, oXpaHe
TpyJa, 00ecrieYeHH0 O€30MacHOCTH B
Ype3BbIUAHBIX CUTYAIMSIX Ha OOBEKTe

11-15
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TK-4 Criocoben [K-4.1. TIK-4 16-20
OPUEHTHUPOBATHCA B B cocTaBe HAy4HO-
OCHOBHBIX ITpO0JIEMaxX | UCCIIEI0BATEIBLCKOTO KOJUICKTUBA
TexHoc(hepHOH MPUHUMAET ydacTHe B pa3paboTke u
0e30IMacHOCTH; 9KO0JIOTO-3KOHOMHYSCKOM
MPUHUMAThH Y4aCTHE B | OOOCHOBAaHWU  IUTAHOB  BHEIPCHUS
Hay4YHO- HOBOUM MNPUPOJOOXPAHHOM TEXHUKH H
HCCIIeIOBATEIIbCKUX TEXHOJIOTUH, SKOHOMHYECKOM
pa3paboTKax 1mo peryJIMpOBaHUM  TPUPOJIOOXPAHHOMN
poQuITFo JEATEeIIbHOCTH OpraHu3aluu
MOJTOTOBKH:
CHCTEMaTU3UPOBATH
uH(OPMAIIHIO IO TEME [IK-4.2. [IK-4 21-25
MCCIIe/I0BaHMUI, B cocTaBe Hay4YHO-
IIPUHUMATE y4aCTHE B | ycciie10BaTeIbCKOro KOJUIEKTUBA
OKCIIEpUMCHTAX, MPUHUMAET ydYacTHE€ B pa3paboOTKe
obpabarbIBaTh MEpOIPUITUI o CHUKEHUIO
HTOTYy4CHHBIC NAHHBIC, | rrokapHBIX WM JAPYI'MX  PHUCKOB
pemarth 3a1a4u YpE3BbIYANHBIX CUTYAILINI
npodecCHOHATbHON
JIeATEIIbHOCTH B
COCTaBE Hay4HO-
HCCIIEA0BATEIBLCKOTO [IK-4.3. [IK-4 26-30
KOJUICKTHEBA, B cocTaBe Hay4HO-
UCTIOIB30BATE 3AKOHBI | yccre10BaTENBCKOIO KOJIJIEKTUBA
1 METOZIbI NpPUHUMACT  ydacTHE€ B  OICHKE
MaTCMaTHKH, PE3yIbTAaTHBHOCTH W 3()(HEKTHBHOCTH
CCTCCTBCHHRIX, CHCTEMBI yITPaBICHHUS OXPaHOH Tpy/a.
TyMaHUTapHBIX U
SKOHOMUYECKHUX HayK
TP pEIICHUN
npodeccuoHaTbHBIX
3a/1a4; MPUMEHATh Ha
MpPaKTUKE HaBbIKU
MIPOBEICHUS U
ONMCaHUS
HUCCIICIOBAHUM, B TOM
qucie
HKCTIEPUMEHTAIbHBIX
1.5 Tunbl, ypOBEHb CIIOKHOCTH U BPEMS BBITTOJTHEHUS TECTOBBIX 3aTaHHI
Kon Hnnukarop Howmep Tun 3ananns YpoBeHb | Bpewmst
KOMIIETEHIINHU c(hOpMHUPOBAHHOCTH 3a7aHus CIIOKHOC | Brrmon
KOMIIETeHIIN U ™ HEHNS
(MuH)
TIK-3 TIK-3.1 TIK-3 1 3amaHue 3akpeITOTO THMA HA | [loBBIIIEH 5
YCTAHOBJICHHUC COOTBETCTBUA HBIH
OcymiecTBisieT
MOHUTOPUHT
(GYHKITMOHUPOBAHHUS
crucTeM o0ecTieUeHUS
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U YIIPaBJICHUS 2 3amanne BasoBerit 3
OXpaHOi KOMOWHHUPOBAHHOTO THIIA C
. BBIOOPOM OJTHOTO
Opr)Ka_I,OmeH CpeAbL, MPaBUJIBHOTO OTBETA U3
OXpaHoH Tpyna, YEThIPEX MPEAIOKCHHBIX U
0€30IMMacHOCThIO B 000CHOBAHMEM OTBETA
Ype3BbIYANHBIX
CHUTYaIUsX. 3 3ananue IoBslmeH 5
KOMOWHHPOBAHHOTO THITa HA HBIN
aHaJIN3 TPOYUTAHHOTO
TEKCTa.
4 3ananue [ToBbIeH 5
KOMOWHHUPOBAHHOTO THIIA C HBIN
BBIOOPOM HECKOJIBKHX
BapHaHTOB OTBETA W3
TIPEIUIOKEHHBIX C
000CHOBaHKEM BBIOOpA
OTBETOB
5 3amanue OTKPBITOTO THIIA C Bricokuit 10
pa3BEepHYTHIM OTBETOM
[IK-3.2. TIK-3 6 3amanue 3aKppITOro THna Ha | [loBbIIeH 5
YCTaHOBJICHHE COOTBETCTBHSI HBIA
IIpoBoaut
IaHAPOBAHUC U 7 3anaHue BazoBbrii 3
JAOKYMCHTAJIbHOC KOMOMHHMPOBaHHOTO THIIA C
COIPOBOXKICHUE BEIOOPOM OJTHOTO
NESTENbHOCTH TI0 MPaBHIILHOTO OTBETA H3
6 YEeTHIPEX MPEIIOKESHHBIX U
COOJIIOACHUIO HITH 000CHOBaHHEM OTBETa
AOCTUKCHUIO 8 3aganue IoBblieH 5
Tpe6OBaHI/II71 KOMOUHHPOBAHHOTO THIIA HA HBIN
HOPMAaTHBHBIX aKTOB B aHaln3 IIPOIUTaHHOIO
cdepe oxpaHbl TeKera.
OKpYKaroIIIeil CpesIbl, 9 3anganue [ToBbIteH 5
KOMOWHHPOBAHHOTO THITa Ha HBIT
OXpaHbl TPYyna, aHaIN3 IPOYUTAHHOTO
0Ee30I1aCHOCTH B TEKCTA.
Ype3BbIYaHBIX 10 3ajaHue OTKPBITOTO THIIA C Bricokuit 10
CUTyalusiIx. Pa3BEPHYTHIM OTBETOM
TIK-3.3. TIK-3 11 3ananue 3akpbiToro Thna Ha | [loBbleH 5
Criocoben YCTaHOBIICHHE HBIN
COOTBETCTBHUSI.
OCYILCCTBIIATD 12 3amanne bazoBrrit 3
KOHTPOJIb KOMOWHHPOBAHHOTO THIIA C
CoAcpKaHusd BBIOOPOM OJTHOTO
HCIIPAaBHOM MIPaBUJILHOT'O OTBETA U3
COCTOSTHHM CHCTEM W YEeTHIPEX MPEAIOKCHHBIX H
CpecTs 3AIIUTHI 000CHOBaHHEM OTBETa
. 13 3anganue [ToBbItcH 5
OKPYKalomCH  CPEIbI, KOMOWHHPOBAHHOTO THITA Ha HBIA
pabo4mnx MecT, cucTeM aHaJIN3 MPOYUTAHHOTO
U CpCIACTB 3alIMTHI TEKCTA.
Opyd  Ype3BBIYANHBIX 14 3ananue Hospiien 5
KOMOWHHUPOBAHHOTO THIIA C HBIN

cutyanusax. Cnocoben

BLI60p0M HCCKOJIBKHX
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OCYIIECTBIISATh BapUAHTOB OTBETA U3
KOHTPOJIb MPE/UI0KEHHBIX C
000CHOBaHHEM BbIOOpa
BBITIOJTHCHUA
OTBETOB
3alllIaHHPOBAHHBIX 15 3aiaHue OTKPBITOTO THIIA C Bricokuit 10
MEPOIPUATHU mno pa3BEepHYTHIM OTBETOM
OXpaHE OKpYKarolen
Cpenbl, OXpaHe Tpy[a,
obecreueHnuo
0e30MacHOCTH B
YpEe3BbIYANHBIX
CUTyalusax Ha
00BEKTE.
Kon Wnpnukarop Homep Tun 3ananus YpOBeHb | Bpewmst
KOMIICTCHIIN U C(i)OpMI/IpOBaHHOCTI/I 3alaHus CJIIO)KHOC | gpimonH
KOMIICTCHIINU TH eHUus
(MuH)
TIK-4 [1IK-4.1, I[1IK-4 16 3amanue 3akpbeITOro THNa Ha | [loBbIIeH 5
YCTaHOBJICHHE COOTBETCTBHSI HBIH
B cocraBe HAay4YHO-
HUCCIICO0BATCIIBCKOI'O
KOJIJICKTHUBA
NPUHUMAET YYaCTHE B 17 3ananue BazoBerit 3
pa3paboTKe U KOMOMHHUPOBAaHHOT'O THIIA C
BEI
3KOJIOFO- ©0poM OJTHOTO
MIPaBUIBHOTO OTBETA M3
IKOHOMWYICCKOM YEeTHIPEX MPEIIOKESHHBIX U
000CHOBaHUH TIJIAHOB 000CHOBaHHMEM OTBETA
BHEIPEHUSA HOBOU 18 3amanne IloBeimen 5
IIPUPOJTOOXPAHHON KOMOMHHPOBAHHOTO THIIA HA HBIH
TeXHIKH K aHaIN3 TIPOYUTAHHOTO
. TEeKCTa.
TEXHOJIOTHH,
3KOHOMHNYECCKOM 3
DPEryIMpPOBaHAH 19 aJlaHne HOBLIEHCH 5
. KOMOWHHPOBAHHOTO THIIA C HBIA
HPpUPONOOXPaHHOU BBIGOPOM HECKOJIBKUX
ACATCIIBHOCTH BapHUaHTOB OTBETA U3
OopraHu3aln NPEII0KEHHBIX C
000CHOBaHHEM BEIOOpA
OTBETOB
20 3ajaHue OTKPBITOTO THIIA C Bricokwnii 10
pa3BepHYTHIM OTBETOM
I1K-4.2, T1IK-4 21 3amanue 3aKkpeITOTO THNA HA | [loBBIIIEH 5
B cocraBe HaydHO- YCTaHOBJICHHE COOTBETCTBHS HBIH
1ICCIIE10BATENBCKOTO 22 3ananue bazosuuii 3
KOMOWHHUPOBAHHOTO THIIA C
KOJUICKTHBA BEIOOPOM OJIHOTO
OPpAHAMACT y4aCTHC B MIPaBIWIILHOTO OTBETA U3
pa3zpaboTke YETBIPEX MPEMIOKEHHBIX U
MepOHpHHTI/Iﬁ oo 000CHOBAaHHUEM OTBETA
CHIDKEHHUIO TOKAPHBIX 23 3ananue Tosbmmen 5
KOMOWHHPOBAHHOTO THITA Ha HBIN
U JpYyTUX  DPHCKOB

AHaJIU3 IMIPOYUTAHHOT'O
TCKCTa.
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Ype3BbIYANHBIX 24 3apanue ToBbIen 5
CI/ITyaHI/Iﬁ KOM6I/IHI/Ip0BaHHOFO TUIla C HBIN

BBIOOPOM HECKOJIBKUX
BapUAHTOB OTBETA W3
MPETIOKEHHBIX C
000CHOBaHKEM BBIOOpA
OTBETOB

25 3aiaHue OTKPBITOTO THIIA C Bricokuit 10
pa3BepHYTHIM OTBETOM

I1K-4.3, IIK-4 26 3amanue 3aKkpeITOro THIA Ha | [loBBIIIEH 5
B cocraBe Hay4HO- YCTaHOBIICHHE HBIH

HCCIIEO0BATEIBCKOIO COOTBCTCTBHA.
27 3amanne Bazossrii 3
KOJIJICKTUBA

KOMOWHHPOBAHHOTO THIIA C
NIPUHHAMACT y4aCTHEC B BBIOOPOM OJTHOTO
OLICHKE NPaBUIILHOTO OTBETA U3

pe3yJILTaTI/IBHOCTI/I u quHpéx MPCAJIOKCHHBIX U

000CHOBaHHEM OTBETA
a3 exTuBHOCTH

28 3ananue [ToBbIeH 5
CHCTEMbIL  YTIDABJICHUA KOMOMHUPOBAaHHOTO THIIA Ha HBIN

OXpaHOHu Tpyaa aHaIu3 NPOYMTAHHOTO
TEKCTA.

29 3ananue [ToBbIteH 5
KOMOWHHPOBAHHOTO THIIA C HBIi
BBIOOPOM HECKOJBKUX
BapHaHTOB OTBETA W3
NPEIUIOKEHHBIX C
000CHOBaHKEM BBIOOpA
OTBETOB

30 3ajaHue OTKPBITOTO THIIA C Bricokwuit 10
pPa3BepHYTHIM OTBETOM

1.6 CrieHapuy BBIMIOJTHEHUS TECTOBBIX 3a/IaHUN

Tun 3apanus ITocnenoBaTenbHOCTD HeﬁCTBHﬁ ITpH BBIITOJIHCHWHU 3a/IaHUA

BaﬂaHI/Ie 3aKpPbITOTO THIIA HA 1.BHNMaTenbpHO MMPpOYUTATh TCKCT 3alaHUA U ITIOHATH, YTO B
YCTAaHOBJICHHUEC COOTBCTCTBUA IKQUECTBC OTBCTA OXKUJAAIOTCS ITapbl 3JICMCHTOB.

2.BHUMaTenpHO NMPOUYUTaTh 00a CIKCKa: CIIUCOK 1 — BOMPOCHI,
YTBEP)KICHUS, (PAKThl, TOHATHS U T.[.; CIIUCOK 2 —
YTBEPXKACHUSI, CBOIICTBA OOBEKTOB U T.J.

3.ConocTaBUTh 3JIEMEHTHI CITUCKA 1 ¢ DJIEeMEHTaMH CITHCKa 2,
chopMHUPOBATH MAPHI AIIEMEHTOB.

4.3anucaTh nonapHoO OYKBbI U IIUQPHI (B 3aBUCKMOCTH OT
3aJlaHus) BapuaHTOB oTBeTa (Hanpumep, Al wiu b4)

BaI[aHI/IC KOM6I/IHI/IpOBaHHOFO 1. BHumaTenbHO IMpOoYNTaATh TCKCT 3alaHUA U IIOHATH, YTO B

THUITa C BEIOOPOM OJTHOTO Ka4ecTBE OTBETA OYKHUJIACTCS TOJIILKO OJTUH U3 TPEIOKEHHBIX
MpPaBUIILHOTO OTBETA M3 BapHAHTOB.

1CTRIPEX TIPCUIOKCHHBIX 1 2.BHUMAaTENbHO NMPOYUTATH NMPEAJIOKEHHbIE BAPUAHTHI OTBETA.
000CHOBaHHEM OTBETA 3.BeiOpath oiuH OTBET, HauboJIee BEPHBIi.

4. 3anucatb TOJIBKO HOMEp (MK OYKBY) BEIOpDAaHHOTO BapHaHTa
OTBETA.

5.3anucaTth apryMeHThbl, 000CHOBBIBAIOIINE BHIOOD OTBETA.

3aJIaHI/Ie KOM6I/IHI/IpOBaHHOFO 1. BuumarensHo IMpOoYNTaTh TCKCT 3alaHUA U IIOHATH, YTO B
TUTIA Ha aHAIHU3 MPOYUTAHHOTO [Ka4eCTBE OTBETA HEOOXOAMMO BCTAaBUTH HA MECTa MPOMYCKOB
TEeKCTa CcJI0Ba (CJIOBOCOYETAHUSI) U3 MPUBEIEHHOTO CITUCKA.
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2. 3anucath B TaOIHITy BRIOpaHHBIC TU(PHI IO
COOTBETCTBYIOIUMU OykBamu. L{ludpel MOTYT MOBTOPSATHCS.

3ananne KOMOMHUPOBAHHOTO
THUITa C BEIOOPOM HECKOJIBKHX
BApHWAaHTOB OTBCTA U3
MpPe/II0KEHHBIX C
000CHOBaHHEM BhIOOpa
OTBETOB

1. BnuMaTenbHO IPOYMUTATh TEKCT 3a/aHUS U IIOHATH, YTO B
KayecTBE OTBETAa 0)KUJACTCS BBIOOP BCEX MPaBHIIbHBIN
YTBEP)KICHUN U3 IATH MIPEUIOKEHHBIX BAPHAHTOB.

2.BHUMaTenpHO IIPOYUTaATh NPEAJIOKCHHBIC BAPUAHTHI.

3. [Ipoananu3upoBaB MpenoKEHHbIE YTBEPKICHUS, BbIOEpHUTE
TE, KOTOPBIE HE MPOTHBOPEYAT (PU3NUECKUM 3aKOHAM.

4. 3anucatb OyKBBI/IIUQPPHI (B 3aBUCHMOCTH OT 3aaHUS)
BapHaHTOB OTBETA B HY>KHOM MOCJeI0BaTeIbHOCTH 0€3
npo6esnoB U 3HaKoB npenuHanus (Hanpumep, BBA nmm 135).

3aiaHue OTKPBITOTO THUIIA C
Pa3BEPHYTHIM OTBETOM

1. BHuMaTenpHO IIPOYNTATh TCKCT 3aJlaHUSA U IIOHATH CYTh
Bagadu.

2. [IpuBecTH MOJIHOE PELICHHUE 3aa4l ¢ 000CHOBAHHUEM TEX
BaKOHOB, KOTOPBIE IPUMEHSIOTCS B MIPOLIECCE PEIICHHUS.

3.3amnucarh OTBET C yKa3aHUEM €IMHUI] U3MEPEHUsI HallIEHHOMN
(bu3MUECKOI BEIIMYMHBIL.

1.7.Cucrema OLCHHUBAHMA BBIIIOJIHCHUSA TCCTOBBIX BaI[aHI/Iﬁ

Howmep Vkazanus no OIeHUBAaHUIO Pe3ynbTaT oneHuBaHus
3a/laHuns (GauwTBl, MOTyYEHHBIE 32 BBITIOJTHEHUE
3aJIaHMs/XapaKTEPUCTHKA TIPABUIBHOCTH
OTBETA)
3aganue 1, 3ajanue 3aKphITOrO THIA HA [TonHOE coBMazeHnEe ¢ BEPHBIM OTBETOM
6,11, 16 YCTaHOBJICHHE COOTBETCTBUS olleHHBaeTcs 2 Oatamu;
CHHMTACTCs BCPHBIM, CCJIH OJlHa AoMyIeHHas omuoka 1 6at; HeBepHBIii
MPABUJIBHO YCTAaHOBJIEHBI BCE OTBET WJIH ero oTcyrcTBue — 0 Oamos.
COOTBETCTBUS (TIO3UIIUHU U3
OJIHOTO CTOJI0LIa BEPHO
COIIOCTABIICHBI C TTO3UIUSIMHU
JIPyroro)
3aganue 2, 3amanre KOMOMHUPOBAHHOTO CoBmnajieHHe ¢ BEpHBIM OTBETOM OILIEHUBACTCS
7,12,17 | tuma c BBIOOPOM OJAHOTO BEPHOTO 1 Gannom; HEBEPHBIN OTBET UITU €TO
OTBETA U3 MPEIOKEHHBIX C otrcyrcTBue — () 0auioB.
000CHOBaHHEM BbIOOpa OTBETA
CUHMTACTCS] BEPHBIM, €CITH
MPaBWJIBHO yKa3aHa nudpa u
MIPUBE/ICHBI KOPPEKTHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPHU
BbIOOpE OTBETA.
3amanue 3, 3amanre KOMOMHUPOBAHHOTO [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
8,13, 18 TUIIA HA aHAJIU3 IPOUYUTAHHOTO OIlEHUBaeTcs 2 OauiaMu;
TCKCTa OJTHa JOMYILeHHas ommnoOKa 1 6am;
JIOTyIIeHO 00siee OTHOM OMTMOKH HUITH €TO
orcytctBre — O GaroB.
3amanue 4, 3ananue KOMOMHUPOBAHHOTO [TonHOE coBMaZieHNE C BEPHBIM OTBETOM
9, 14, 19 THTIA C BEIOOPOM HECKOJIBKHUX oleHuBaeTcd 1 0amiom;
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BapHaHTOB OTBCTA U3 €CJIM TOMYIICHBI OMUOKH WJIA OTBET
NPEUIOKEHHBIX ¢ 000CHOBAHUEM orcyTeTByeT — 0 GaLIOB.

BbIOOPA OTBETOB CUUTAETCS
BEPHBIM, €CJIU MPAaBUIIBHO
yKa3aHbl HU(PBI U IPUBEICHBI
KOPPEKTHBIE apTyMEHTBHI,
UCTIOJIb3yeMbIe TIPU BBIOOPE

JIn6o yKa3bIBaETCs «BEPHOY/ KHEBEPHO.

OTBETA.
3aganue 35, 3aJjaHre OTKPBITOrO TUIIA C [TonHbIi TpaBWIIBHBIN OTBET HA 3a/1aHUE
10, 15, 20 | pa3BepHYTHIM OTBETOM CUUTAETCS olieHUBaeTcs 3 OayutaMu; eciy JoIyIeHa
BEpHBIM, €CJIM OTBET COBIAJACT C | OMIMOKAa/HETOYHOCTh JIOMYIIEHA B YHCIOBBIX
ATAJIOHHBIM IO COJEPKAHUIO 1 pacyeTax WM HEBEPHO YKa3aHbI €MHUIIBI
MOJIHOTE. W3MEPEeHUI (PU3NUECKUX BETUYMH — 2 Oasia,

ecii o1Ha U3 (GOPMYIL, TIPUMEHSIEMbIX IPU
pCIICHUH 33a]auu 3aliCcaHa HEBEPHO HITU
JIOITYIIICHA OINOKA B MAaTEMATHYECKUX
npeoOpa3oBaHusx — 1 OayI, eciiv JOMYIIEHO
Oosiee 0JHOHM OIMMOKK/OTBET HETPaBHIIbHBIN/
oTBeT OTCYTCTBYeT — O GaJLIOB.

1.8.0nmcanue TOMONHUTENBHBIX MATEPUAIIOB U 000PYIOBaHUS, HEOOXOAMMBIX JIJISI BHITIOJTHEHUS
TECTOBBIX 3aaHUH (MPU HEOOXOJUMOCTH).

JUi1st BBITOJTHEHUSI TECTOBBIX 3a/IaHUH JIOMOJTHUTEIBHBIX MaT€pPHaIOB U 00OPYAOBaHUS HE
Tpedyercs.

2. TecroBble 32 1aHUsA
3ananme 1.
VYcTaHOBHTE COOTBETCTBUE MEXY (PU3MUECKUMU BETMYMHAMU M €JUHULIAMH UX U3MEPEHHUs B CHCTEME
CH. 3anummTe B Tabinily BIOpaHHbIE HU(PHI 101 COOTBETCTBYIOMMMH OYKBaMHU.

OU3NYECKUE BEJIMUMNHBI EJVHULIBI U3BMEPEHU A
A) KOIMYECTBO TEILIOTHI 1) Ox/°C
b) yaenbHas TemioemMKoCTb 2) JIx/xr
B) yaenpHas TemioTa niaBieHUs 3) Ix
A b B
3aganue 2

I
CpeaHsis KHHETHYECKast SHEPIHs MOJIEKYIIBI M€AIBHOTO ra3a pu TeMieparype T paBHa € = > KT .

3neck I=n"+n*P+2n*, rae N, N*P u N“— 4Kcio creneHei cBOOO bl MOCTYNATEIBHOTO, BPAIATeIBHOTO U
KOJICOATETLHOTO JBIKCHUH MOJIEKYIbI. J[J1s1 aToMapHOTO BOAOPO/Ia YKCIIO | paBHO. ..
A.3;B.5;B.7;T. 1.

OTBeT:

3ananue 3

Mexannueckue KoJieOaHus, pacpOCTPaHSIONINECS B YIIPYTOW cpesie — Trase, )KUIKOCTH WM TBEPIOM
TeJle — Ha3bIBAIOTCSI MEXaHMYECKUMHU BOJHAMH. OTH BOJHBI MOTYT OBITh MOMEPEYHBIMH JIHOO
HpO,Z[OJILHBIMI/I.
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Jlisa Toro, 4yToOBI B Cpele MOIJIa CYHIECTBOBATh MOINEpeYHas BOJHA, 3Ta cpeAa JOJKHA IMPOSBIIATH
yIpyrue CBOWCTBA pHU AeGOopMaLusixX (A). IIpumepom Takol cpeabl ABIAIOTCS TBEPbIE TENA.
Hanpumep, nonepeynbie BOJIHBI MOT'YT PaCIpOCTPAHATHCS B TOPHBIX MOPOJAaX MPH 3eMIIETPICEHUN WIH
B HAaTSHYTOM CTaJbHOM cTpyHE. IIpomonbHbIE BOJHBI MOTYT pacHpOCTPaHATHCA B JIIOOBIX YIPYIHX
cpenax, Tak Kak JJisl UX paclpoCTpaHeHUsI B Cpefie JOJIKHBI BOSHUKATh TOJIBKO JedopManuu

(b), xoTOpBIE IpUCYIIK BCEM YIPYIHM cpeiaM. B razax v sKuAKOCTIX MOT'YT pacIpOCTPaHAThCS TOJIbKO
MIPOJIOJILHBIEC BOJIHBI, TAK KaK B 3THX CPeaX OTCYTCTBYIOT )KECTKHE CBSI3U MEXKAY YaCTULIAMU CPEJIbl, U
10 9TOW MPUYHHE TIPU AePOopMaITUIX (A) HUKaKHe ynpyrue CUiIbl He BOSHUKAIOT.
YenoBeueckoe yxO BOCIPHUHHMAET KaK 3BYK MEXaHWYECKHE BOJIHBI, HMEIOLINE YacTOTHI B Ipejaeax
npubmu3uTenbHo oT 20 'y g0 20 k1 (715 Kak10r0 YeoBeKa MHANBUIYAITHHO). 3BYK UMEET HECKOJIBKO

OCHOBHBIX XapaKTEPUCTHK. (B) 3ByKOBOI1 BOJHBI OJJHO3HAYHO CBS3aHA C MHTEHCHUBHOCTHIO
3BYyKA. (I') >xe 3ByKOBOM BOJHBI OIIPEIEIISIET BHICOTY €ro TOHA.
Ecnu 3ByK mpencraBisieT co0oil CyMMy HECKOJBKHX BOJH C Pa3sHbIMU (I), To yxo moxer

BOCIIPUHUMATh TaKOW 3BYK KaK TOHAJIbHBIA, HO TpHU 3TOM OH OynerT o0ianath CBOEOOpa3HbIM
«OKpacoM», KOTOPBIil MPUHATO Ha3bIBaTh TeMOpoM. Hampumep, oHa U Ta e HOTa, BOCIIPOU3BEICHHAS
IIPU TIOMOIIM Pa3HBIX MY3BIKAJbHBIX WHCTPYMEHTOB (HampuMep, posis, TPOMOOHA U opraHa), OyaeT
BOCIPUHUMATHCS YXOM KaK 3BYKH OJTHOTO U TOTO K€ TOHA, HO C Pa3HBIM TeMOPOM, UYTO U MO3BOJIAET
OTJIMYATh «HA CIYX» OJIMH MY3bIKAJIIbHBIA HHCTPYMEHT OT APYTOro.

Emte ogna BakHast XapakTEpHUCTHKA 3BYKa — IPOMKOCTh. DTa XapaKTePUCTHKA SBISETCS CyOBEKTUBHOIM,
TO €CTh ONPEEISAECTCS Ha OCHOBE CIIYXOBOTO OITyIeHUs. OMBIT MOKa3bIBAET, YTO TPOMKOCTh 3aBUCUT
KaK OT MHTEHCUBHOCTH 3BYKa, TaK U OT €r0 YacTOThI, TO €CTh MPHU Pa3HBIX YACTOTaX 3BYKH OJHMHAKOBON
WHTEHCUBHOCTH MOTYT BOCIIPMHHUMATBHCS YXOM KakK 3BYKH Pa3HOW T'POMKOCTH (2 MOTYT M KakK 3BYKH
OJIMHAKOBOM TPOMKOCTH!).

COHCOK CJIOB U CJIOBOCOYETAHUN:
1) ammnutyna
2) pacTshKeHHE U cxKaTue

3) casura

4) gacrota

3anuuTe B Ta0IMILy BEIOpaHHbIE IIUGPHI 0] COOTBETCTBYIOUMMH OykBaMu. [{udpst moryt
TOBTOPSITHCSI.

| A | b | B | r
3ananmne 4

Ha rpaduke npencraBieHsl pe3yabTaThl H3MEPEHHS KOJIWYeCTBa TEIJIOTH Q, 3aTpaueHHOro Ha
HarpeBaHue | kr Bemectsa | u 1 Kr BemecTsa 2, Ipu pa3IMYHbIX 3HAYEHUAX TEMIIEpATypsl t THX
BEICCTB.

O, k[ A 1
50

40
30
20
10

.

0] 20 40 60 80 ;°C

Bribepure Bce yTBep)KISHHsI, COOTBETCTBYIOIINE PE3yIbTaTaM 3TUX U3MEPEHUH.
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1. TermioeMKOCTH JBYX BEIIECTB OJIMHAKOBBI.

2. TemmoeMKOCThb MEePBOTO BEIIECTBA OOJIBINE TETNIOEMKOCTH BTOPOTO BEIIECTBA.

3. Jlns uzmenenus temrnepatypsl 1 kr BemiectBa 1 Ha 20° Heobxoaumo kommdecTBO TerioTel 6000 [Ix.
4. Jlns uaMmeHeHus Temnepatypsl 1 kr Bemectsa 2 Ha 10° HeoOxoauMo KomdecTBO TerioThl 3750 k.
5. Havanpnbie TeMiiepaTypbl 00oux Bemects paBHbl 0 °C.

Ortser:

3apanme 5

B 3akpsiToM cocyne moja mopuiHeM HaXOoAuTcs 4 I HaCBIIIEHHOTO BOASIHOTO Mapa. /[Buras mopiieHs,
3aHMMAaeMbIii MapoM O00BEM YyMEHBIIWIH B 2 pa3a, MOAJCPKHUBAas TEMIIEPaTypy COCyla U €ro
cojepkumMoro nocrossHaoi u paBHoi 100 °C. Kakoe KomuecTBO TEIUIOThI OBLIO MPU ATOM OTBEACHO OT
cocyna?

Ob6ocHoBaHme.

Pemenue.

Ortser.

3ananue 6
B xanopumerp ¢ BOJ0M, UMEIOIEH KOMHATHYIO TEMIEPATypy, MOJI0XKUIU Kycok Jpaa mpu 0°C. Kak
U3MEHATCA B PE3yJIbTaTe YCTAHOBJICHMSI TEIJIOBOTO PABHOBECHS CIICAYIOIINE BEIWYMHBL: YAelbHas
TEIIOEMKOCTH JIbJIa M Macca BOJIBI?

J11ig KaXK0i BEJTMYUHBI ONPEIEIUTE COOTBETCTBYIOIINUNA XapaKkTep U3MEHEHHUS:

1) yBenuuutcs

2) yMEeHBIINUTCS

3) HEe U3MEHUTCS

3anuiuTe B TabauIly BeIOpaHHble HU(PHI 11 Kax a0l pusndeckoit BenuuuHbl. L{udpel B oTBETE MOTYT
TTOBTOPSITHCSI.

Y nenpHas TEII0EMKOCTB JIbJA Macca Bozpbl

3aganue 7

®ortoH ¢ 3Heprueit 100 k3B B pe3ynbTaTe KOMOTOHOBCKOIO pacCesHUSI HA AJIEKTPOHE OTKJIOHWIICS Ha
yroa 90°. Onpenenute SHEPTHIO paccesHHOro (poToHa. OTBET OKPYIIIUTE A0 LETbIX.

A68x3B; b.84xB; B.92x3B; I'. 102 k3B.

Ortger:

3aganue 8

OnexTpuueckas Iyra— 3TO OJUH M3 BHJOB Ta3oBOro paspsza. IlomydnTe ee MOXKHO ClIEQYyIOIUM
oOpa3oM. B mtaTuBe 3aKkperisioT JBa YroJbHBIX CTEP)KHS 3a0CTPEHHBIMU KOHIIAMH JPYT K APYTY U
IIPUCOEANHSIOT K HMCTOYHUKY Toka. Korga yrim npuBOAAT B CONPUKOCHOBEHHE, a 3aTEM CIIETKa
pa3BUTAIOT, MEX]ly KOHIIaMH yTiiei oOpa3yeTrcs sipKoe IjiaMs, a CaMy YT pacKajstorces nooena. Jlyra
TOPUT YCTOMYMBO, €CJIM YEPE3 HEE MPOXOAUT MOCTOSIHHBIN JIEKTPUUECKUN TOK. B 3TOM ciydae onuH
ANEKTPOJ SBJISETCSI BCE BpPEMs MOJOKUTENbHBIM (aHO), @ ApYroi — oTpuuaTenbHbIM (Katon). s
NoJIIep KaHuUs TYTOBOTO pa3psia Hy’)KHO HEOOJIbIIOE HANIPSHKEHHE, Ayra TOPUT IpU HANpsHKEHUH Ha ee
anektponax 40B.Cuna Toxka B 1ayre JOBOJBHO 3HAYHMTENIbHA, a COMPOTHBIICHHE HEBEIHKO;

ClIeZIOBAaTENbHO, CBETSIUIACS I'a30BbIi CTONO (A) mpoBOIUT >NeKTpUYeckuii Tok. Monu3zaruo
B NPOCTPAHCTBE MEXKIY IJIEKTPOJAMHU BBI3BIBAIOT CBOMMHM yJIapamMu O (b) anexTpoHsl,
HCITyCKaeMbI€ KaTOOM IyTd. boapioe KOJIM4eCcTBO UCITyCKaeMBbIX (B) oGecnieunBaercs TeM,

YTO KaToJl HarpeT /10 OYeHb BBICOKOW Temmneparypbl. Korma ansg 3akuranusi Oyrd BHaudaje Yriu
MNPUBOJAAT B COMPUKOCHOBCHUC, TO B MCCTC KOHTAKTA, O6JI&,Z[8.IOH.[€M OYCHb 60JII>H_II/IM COIMPOTUBJICHUCM,
BBIJIETIIETCSI OTPOMHOE KOJIMYECTBO (I'). IToaTOMYy KOHITBI yTJICH CHUIIBHO Pa30TpeBaIOTCS, U
3TOr0 JIOCTaTOYHO MJISi TOTO, YTOOBI NPU HMX Pa3JBIKEHUH MEXJy HHUMHU BCIBIXHYyJIa nayra. B
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JalbHEHIIEeM KaToa AYT'M MOJAEPKUBAETCS B HAKAJIEHHOM COCTOSIHUM CaMHMM TOKOM, MPOXOISIIUM
qyepes ayrTy.

CHuCcoK CJIOB U CJIOBOCOYETAaHUM:

1) xopomo

2) MOJIEKYJIbI raza

3) terioTa

4) 3IeKTPOHBI

3anumure B Ta0IUIly BEIOpaHHBIC IIUQPHI TO]T COOTBETCTBYIOMMMHU OykBaMu. Llndpsl MoryT
HIOBTOPATHCS.

A b B r

3ananue 9

Cocyn paznenéH Ha JBe paBHbIe IO 00BEMY YacTH MOPUCTOM HETOABIKHON meperopoakoil. B nesoit
4acTH cocyna coaepxutcs 20 r HeoHa, B IpaBol — 2 Modb renus. [leperopoaka MOXeT MpoIycKaTh
MOJIEKYJIbI T€IUsl U SABJISIETCS] HEIPOHULIAEMOM 171l MOJIEKYJl HeoHa. Temmneparypa razoB 0OJAMHaKOBa U
ocTaéTcs MOCTOSTHHOM.

Bribepute Bce BepHbIE YTBEPKACHHS, OIMCBHIBAIOIIMX COCTOSHUE Ta30B IOCJIE YCTAaHOBIICHUS
PaBHOBECHSI B CUCTEME.

1) BHyTpeHHsia sHeprus rejius B cOCy/ie MEHbIIe, YeM BHYTPEHHSIS YHEPTUsl HEOHA.

2) KoHnieHTpanus refus B JICBOK 9acTH cocyia B 2 paza 0OJIbIlIe KOHIIEHTPAIMH HEOHA.

3) B neBoii yactu cocyaa ob1iee 4uciao MOJIeKys ra3oB B 2 pa3a 60sbliie, 4eM B ITPABOM.

4) BHyTpeHHsIsl HEPTrusi TeNUs B COCY/I€ B KOHEYHOM COCTOSITHUM MEHBIIIE, YeM B HaYaJIbHOM.

5) B koHEYHOM COCTOSIHMH JIaBJICHHE B JIEBOM YacTH cocyza B 2 pa3a 0oJIblle, YeM B MPABOIL.

OTBeT:

3aganue 10

s oxnaxnaenus iumoHana mMaccoit 200 r B Hero OpocaroT kyouku Jpaa npu 0°C. Macca kaxxaoro
kyouka 8 r. [lepoHavanbnas Temmneparypa umoHaaa 30°C. CKOIbKO MEeTbIX KyOUKOB HaI0 OPOCHTH B
JMMOHAJI, YToObI ycTaHOBUIach Temnepatypa 15°C? TemnoBbiMH moTepsiMU IpeHeOpeub. VY aenbHast
TETUIOEMKOCTh JITMMOHA/1a TaKast e, KaK Y BOJBI.

Ob6ocHoBaHMe.

Pemenne.

Ortser.

3apanue 11

Y CTaHOBHTE COOTBETCTBUE MEXKY (PM3MUCSCKUMH BEJTMYMHAMHU U MX SMHUAIIAMH U3MEPECHHSI B CHCTEME
CH.

K kaxmoii mo3unmu mepBoro cToyidia moadepruTe COOTBETCTBYIONIYIO MO3UITMIO BTOPOTO U 3aMHIIINATE
B Ta0JUILy BRIOpaHHBIE U(PHI 11O COOTBETCTBYIOIIMMH OyKBaMHU.

OU3NYECKUNE BEJIMUMHBI EJAVMHUIIBI U3SMEPEHUA
A) MousipHas macca 1w
b) 00BbEM 2) 1 xr/mMonb
Ortser:
A b
3aganue 12

Ha nnHe okxeana OblTM OOHApYKEHBI TOPSYHE BYJIKAHMUYECKHE >Kepyia (YepHbIEe KYPHIIBIIUKH),
HU3BCPraromuc JIbIM. MHorue M3 HHUX KHIIAT SK30THUYECKUMHU CymeCTBaM, U HCKOTOPLIC 6PIOJIOFI/I
CUMTAIOT, YTO KU3HBb Ha 3eMJIe MOTJIa 3apOTUTHCS BOKPYT TaKuX xkepi. [ TyOnHa )kepil BapbUPYETCs OT
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1500 m mo 3200 m Hmwke moBepxHOCcTH. KakoBo nmaBieHue Boawl B xkepiie Ha riayoune 3000 M, ecnu
TIPENOJI0KUTh, YTO MIIOTHOCTH MOPcKoi Boabl (1030 kr/m®) He MeHseTCs ¢ rry6uHOIM?
Bapuants! otBetoB: 1) 2,12-:10 ITa; 2) 2,67-107 IIa; 3) 3,09-107 [Ta; 4) 3,56-107 Ia.

3aganue 13

B Boznyxe Bcerna npucyTCTBYIOT BOASIHBIC Mapbl, KOHLIEHTPALUS KOTOPBIX MOXKET ObITh Pa3IU4HOM.
OmnBIT MOKA3bIBAET, YTO KOHIIEHTPALUS TAPOB HE MOKET MPEBBIIIATH HEKOTOPOTO MAKCUMAIILHO
BO3MO>KHOT'O 3HAYEHUS Nmax (VTS KQXKIO0M TeMIiepaTypbl 3T0 3HaueHue cBoe). [1apbl ¢ KOHLIEeHTpaluei,
PaBHOM Nmax, HA3BIBAIOTCS (A). C pocTom TeMIiepaTypbl MaKCUMaIbHO BO3MOXKHAs
KOHIIEHTpAaLMs BOASHBIX [1apOB Takke pacTeT. OTHOIIEHHE KOHIEHTPAlMU N BOJSHBIX MapoB MpU
JTAHHOW TemIepaType K MaKCUMAJIbHO BO3MOKHOW KOHLUEHTPALIMU IIPU TOM K€ TEMIIepaType
Ha3bIBACTCS (b) BnaxHocThl0, KOTOpas 0003HauaeTcsi OykBoi ¢. Ee npuHsATO N3MEpsThH B
nporieHtax. M3 ckazanuoro ciaeayer, uto ¢ = (N/Nmax) © 100%.

[Tycth mpu HEKOTOPOI Temiiepatrype t KOHLIEHTpalus BOASHBIX MTAPOB B BO3AyXE paBHA N, a ¢ MEHBIIIE,
yem 100%. Eciiu Temneparypa OyneT MOHUKAThCS, TO BMECTE C HEM OyZIeT YMEHbBINATHCS M BEJIMUMHA
Nmax, @ 3HAYUT, @ OyneT yBenuuuBatbcs. [Ipy HEKOTOPOIl KPUTHYECKOM TeMIepaType ¢ JOCTUTHET
3HaueHus 100% (B ’TOT MOMEHT KOHIIEHTpALUs BOJSHBIX IaPOB CTAHET MAaKCUMAaJIbHO BO3MOKHOM
pu aHHOM Temneparype). [loaTomy nanbHeliee MOHUKEHUE TEMIEPATypPhl IPUBEIET K MEPEXOAY

BOJISIHBIX MTAPOB B (B) cocrosinne — B Bo3ayxe 00pa3yroTcsl Karjii TyMaHa, a Ha IpeIMeTax
BBINAAYT Karuid Bojbl. [loaTOMy ynoMsiHyTas BbIllle KpUTHUECKAs TEMIIEpaTypa Ha3bIBAETCs
D).

CrucoK CJ10B M CJI0BOCOYETaHHIA:

1) HacbleHHbII

2) OTHOCHTEIIbHBIN

3) paBHOBECHBII

4) To4YKa pOCHI

3anummre B Ta0IUIYy BEIOpaHHBIC IUQPHI MTOJT COOTBETCTBYIOMUMH OykBamu. Lludpsr moryT
HIOBTOPATHCS.

3amanue 14

[Ipu nepeBojie UAEaILHOTO ra3a U3 COCTOSHUSA | B COCTOSIHUE 2 KOHIEHTPAIUs MOJIEKYII N
MPONOPIMOHANIFHA JAaBJIEHUIO p (CM. pUCYHOK). Macca rasa B mpoliiecce oCTaéTcsi IOCTOSTHHOM.
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W3 npuBeA€HHOTO HI)KE CITUCKA BHIOEPUTE BCE MPABMIIbHBIE YTBEPKICHHUS, XapaKTEPU3YIOIINX

Q n
nporecc 1 - 2.
1) AGcomoTHas TeMrepaTypa ra3a ocTaéTcst HeM3MEHHOM.
2) I1noTHOCTH ra3a yMeHbIIAeTCs.
3) IIpoucxoauT U30TEPMUUECKOE CIKATHE rasa.
4) CpenHekBaapaTHYHasi CKOPOCTh TEIIOBOTO ABMKEHHSI MOJIEKYJI Ta3a YMEHBIIIAETCsl.
5) CpenHsisi KHHETHYECKast JHEPTUS TETJIOBOTO JIBMYKEHUST MOJIEKYII T'a3a YBEINIHBACTCS.
Otser:

3ananmue 15

Ornpenenure NOCTOSHHYIO aauadaThl Y J1Jis Ta30BOM CMECH,, COCTOAIIEH U3 V1 MOJIEH ra3a ¢ MOCTOsTHHOM
anuabaThl Y1 U V2 MOJIEH Ta3a ¢ MOCTOSTHHOM 2.

ObocHoBaHmHeE.

Pemenue.

OrTser.

3aganue 16

VYcTaHOBHTE COOTBETCTBUE MEXY (PU3MUECKUMU BETMYMHAMU M €JMHULIAMH UX U3MEPEHHUs B CHCTEME
CH. 3anummTe B Tabiuily BbIOpaHHbIE HHU(PBI 1101 COOTBETCTBYIOIIUMHU OYKBaMH.

OU3NYECKUE BEJIMUMHBI EAVMHUIBI U3SMEPEHUA
A) KOJIMYECTBO TETUIOTHI 1) Ix/(xr - °C)
b) yaenbHas TemioemMKoCTb 2) JIx/xr
B) yaenpHas TemoTa niaBieHUs 3) Ix
A b B
3ananue 17

[
CpeaHsis KHHETHYECKast SHEPIHs MOJIEKYIIBI MI€AIBHOTO ra3a pu TeMieparype T paBHa € = > KT .

3neck I=n"+n*P+2n*, roe N, N*P u N“— 4Kcio creneHei cBOOO bl MOCTYNATEIBHOTO, BPAIATeIBHOTO U
KOJICOATETHbHOTO JBIKCHUH MOJIEKYIbI. J[J1s1 aToMapHOTO BOAOPO/Ia YKCIIO | paBHO. ..
A.3;B.5;B.7;T. 1.

Ortser:

3aganue 18
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Mexanndeckue KoneOaHusi, pacIpOCTPAHSIONINECS B YIIPYTro# cpeie — Tas3e, KUJIKOCTH WM TBEPIOM
TeJle — Ha3bIBAIOTCS MEXAaHWYECKHMMH BOJHAMH. ODTH BOJHBI MOTYT OBITh MOMEPEYHBIMH JIMOO
MPOIOTBHBIMH.

Jlyis Toro, 94TOOBI B Cpele MOTIJIa CYIIECTBOBATH IMOMNEpEeYHas BOJHA, 3Ta CpeAa JNOJKHA IMPOSIBIIATH
yIpyrue CBOMCTBa MpH eopMaIusax (A). ITpumepoM Takoi cpeibl ABISIOTCS TBEPbIC TEIA.
Hamnpumep, nonepeunsie BOIHBI MOT'YT PACHPOCTPAHATHCS B TOPHBIX MOPOJIAX MPU 3eMIICTPSCEHUU WU
B HATAHYTOH CTalbHON cTpyHE. [IpofofibHBIE BOJHBI MOTYT PACHPOCTPAHATHCS B JIFOOBIX YIPYTHUX
cpenax, Tak Kak JJis UX paclpoCTpaHeHHs B CPeJie TOJDKHBI BOSHUKATH TOJIBKO JehopMaIiun

(b), KoTOpBIC IPUCYIIIK BCEM YIPYTUM cpefaM. B ra3zax v )KHUJIKOCTAX MOTYT PacpOCTPAHATHCS TOJIBKO
MIPOJI0JIBHBIEC BOJIHBI, TAK KaK B 3TUX CPEAaX OTCYTCTBYIOT KECTKHE CBSI3U MEXKY YaCTUIIAMU CPEAbl, U
10 3TOW MPUYHMHE MPHU AehopMaIusix (A) HUKaKue ynpyrue CUiIbl He BOSHHKAIOT.
UYenoBeueckoe yxXO BOCIPUHUMAET KaK 3BYK MEXAHMYECKHE BOJIHBI, UMEIOIIHNE YacTOTHI B IMpeieiax
npuom3uTenbHO oT 20 'y 1o 20 k11 (1)1 KaXK10r0 YenoBeKa MHAUBUAYAIBHO). 3BYK UMEET HECKOIBKO

OCHOBHBIX XapaKTEPUCTHK. (B) 3ByKkOBOIi BOJHBI OIHO3HAYHO CBS3aHA C UHTEHCHUBHOCTBHIO
3BYKa. (T") xe 3ByKOBOI1 BOJIHBI ONpPENESIET BBICOTY €T0 TOHA.
Ecnu 3Byk mpencraBisieT co0oil CyMMy HECKOJIBKMX BOJH C Pa3HbIMU (I'), To yxo moxer

BOCIIPUHMMATh TAKOW 3BYK KaK TOHAIBHBIM, HO TPU 3TOM OH OymeT o0yiagaTth CBOEOOpa3HBIM
«OKpacoMy, KOTOPBIH MPUHATO HA3bIBAaTh TeMOpoM. HampuMep, o1Ha U Ta e HOTa, BOCITPOU3BEICHHAS
IIPU TTOMOIIM Pa3HbIX MY3BIKAJIbHBIX HHCTPYMEHTOB (HapUMEp, pPOsuls, TPOMOOHA M opraHa), Oyaer
BOCHpI/IHI/IMaTI)Cﬂ YXOM KakK 3By1(I/I OJHOI'O U TOIr'O XK€ TOHAa, HO C paBHI)IM T€M6pOM, YTO U ITIO3BOJIACT
OTJIMYATh «HA CIIYX» OJIMH MY3BIKAIbHBIH HHCTPYMEHT OT JPYroro.

Eme onna BaxkHast XapakTEpUCTHKA 3BYKa — IPOMKOCTh. JTa XapaKTEPUCTUKA SIBJISETCS CYObEKTUBHOM,
TO €CTh OIpeNeNseTCsl HA OCHOBE CIIYXOBOTo omlyrieHus. OnbIT MOKa3bIBAET, YTO TPOMKOCTH 3aBHUCHT
KaK OT HHTCHCHUBHOCTHU 3By1<a, TakK 1 OT €ro 4aCcTOThl, TO €CTh HpI/I paBHI)IX qacToTrax 3By1(I/I OI[HHaKOBOﬁ
WHTCHCUBHOCTH MOTYT BOCIPUHHMATBLCS YXOM KaK 3BYKH Pa3HOW IPOMKOCTH (a MOTYT M Kak 3BYKH
OJIMHAKOBOM TPOMKOCTH!).

CHHCOK CJI0B U CIIOBOCOYETaHUI:
1) ammnutyna
2) pacTshKeHHE U C)KaThe

3) cnBura

4) gacrota

3anumure B Ta0IUIly BEIOpaHHBIE IIU(PHI OJT COOTBETCTBYIOMMMHU OykBaMu. L{nudpsl MmoryT
MTOBTOPSATHCSI.

| A | b | B | r |
3ananmne 19

Ha rpaduke npencraBieHsl pe3yabTaTbl U3MEPEHHs KOJIWYECTBa TEMJIOTh Q, 3aTpaueHHOro Ha
HarpeBaHue | kr BeniecTBa 1 u 1 kr BeniecTsa 2, py pa3InYHbIX 3HAYEHUSIX TEMITEpaTyphl t aTUX
BEIIECTB.

O.x]lx A 1
50

40
30
20
10

S
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Bribepure Bce yTBep)KISHHsI, COOTBETCTBYIOIINE PE3yIbTaTaM 3TUX U3MEPEHUH.

1. TennoeMKOCTH JIBYX BEIIECTB OJIMHAKOBBI.

2. TemaoeMKOCTh IEPBOTO BEIIECTBA OOJIBIIE TETNIOEMKOCTH BTOPOTO BEIIECTRA.

3. Jlns m3meHenus temrepatypsl 1 kr Bemectsa 1 Ha 20° HeoOxomumo komrmdecTBo Ternotsl 6000 k.
4. Jlnst u3aMeHeHus Temneparypsl 1 kr Bemectsa 2 Ha 10° HeoOxoauMo KonrdecTBo TeraoThl 3750 Jhx.
5. HavanbHble TeMnepaTypsl oboux BemiecTB paBHbl 0 °C.

OTBeT:

3aganue 20

B 3akpbiTOM cocyie moja MOpUIHEM HAaxXOAUTCs 4 T HACHIIIEHHOTO BOASHOTO mapa. JBuras mopiieHsb,
3aHMMaeMblii MmapoM 00bEM yMEHBIIWIM B 2 pa3a, MNOJACpXKHBas TeMIepaTypy cocylda M €ro
conepxkumoro nocrosiuuoi u pasuoit 100 °C. Kakoe koJ1M4ecTBO TEIIOThHI ObLIO MPU 3TOM OTBEACHO OT
cocyna?

O6ocHoBaHMe.

Pemenne.

Ortser.

3aganmue 21

YcTaHOBHUTE COOTBETCTBUE MEXKAY (PU3MUECKUMH BEJTMYMHAMU U UX €AMHULIAMU U3MEPEHHS B CUCTEME
CH.

K kax1o0i mo3uru nepBoro cTojodmna no0epuTe COOTBETCTBYIONIYIO TTO3HIIUI0 BTOPOTO U 3AIHIITUTE
B Ta0nuIly BEIOpaHHbIE U PHI O COOTBETCTBYIOIIUMH OYKBAMHU.

OU3NYECKUE BEJIMUMHbI EJVUHULIBI UBMEPEHUW A
A) monsipHas Macca H1wmd
b) 00BEM 2) 1 xkr/mMonb
OTger:
A b
3ananme 22

Ha nne oxeana Obimm oOOHapyXeHbl Tropsyle BYJIKaHMYECKHE >Kepiia (YepHble KYpPUIBIIUKH),
u3Bepraronye M. MHOrMe M3 HUX KHIIAT 3K30TUYECKMMH CYIECTBAMHU, U HEKOTOpPble OMOJIOTH
CUMTAIOT, YTO JKU3Hb Ha 3eMiie MOrJia 3apOAUTHCS BOKPYT TaKuX kepil. I myOuHa sxepit BapbupyeTcs oT
1500 m o 3200 M Hmxe moBepxHocTU. KakoBo naBieHue Bozbl B xkepie Ha riyoune 3000 M, eciu
TIPETONIOKNTH, 9TO TIOTHOCTH MOpcKoit Bosl (1030 kr/m®) He MeHseTCS ¢ TTyOUHO#H?
Bapuants! oteetos: 1) 2,12-107 ITa; 2) 2,67-107 a; 3) 3,09-10" [Ta; 4) 3,56-107 Ia.

3ananue 23

B Bo3yxe Bceria npuCyTCTBYIOT BOISIHBIC TIAPbl, KOHIIEHTPAIHUS KOTOPBIX MOYKET OBITh Pa3IUIHOM.
OnbIT MOKA3bIBAET, YTO KOHIICHTPAIUS MapOB HE MOXKET MPEBBIIIATh HEKOTOPOTO MAKCUMAIILHO
BO3MO>KHOTO 3HAYECHHS Nmax (IS KQXKIOW TeMITepaTyphl 3TO 3HaUeHue cBoe). [lapbl ¢ KoHIIeHTpaIueH,
PaBHOM Nmax, HA3BIBAIOTCS (A). C pocTom TeMIiepaTypbl MaKCUMaTbHO BO3MOXKHAS
KOHIICHTPAIUS BOISHBIX ITAPOB Takke pacteT. OTHONICHHE KOHIICHTPAITUH N BOJASHBIX MTAPOB MPH
JTAaHHOW TeMIepaType K MaKCUMalbHO BO3MOXKHON KOHIICHTPAIH MPHU TOH K€ TeMIepaType
Ha3bIBACTCS (b) BraxxHOCTHIO, KOTOpasi 0003HavaeTcst OykBoit ¢. Ee mpuHATO N3MEpAThH B
nporieHTax. M3 ckazaHHoro ciaenyer, uto ¢ = (N/Nmax) - 100%.

[Tycth mpu HEKOTOPOI Temriepatrype t KOHLIEHTpalys BOASHBIX MTapoB B BO3/AyX€ paBHa N, a ¢ MEHbIIIE,
gem 100%. Ecniu TemnepaTypa OyaeT MOHMKATHCS, TO BMECTE ¢ Hell OyIeT yMEHbBINATHCS U BEIMYMHA
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Nmax, @ 3HAYUT, @ OyzeT yBenuuuBaTbed. [Ipu HEKOTOpO KpUTHYECKOH TeMIepaType ¢ JOCTUTHET
3HaueHus 100% (B ’TOT MOMEHT KOHLEHTPALUs BOASHBIX [1aPOB CTAHET MAKCUMAJIBHO BO3MOKHOU
pu AaHHOM Temmneparype). [loaToMy nanpHeiliee noHMKeHUE TEMIIEPATYPhI IPUBEIET K EPEXOTY

BOJISIHBIX [TAPOB B (B) cocrosinne — B Bo3yxe 00pa3yroTcs Karjii TyMaHa, a Ha IIpeIMeTax
BBINAAYT Karuid BoAbl. [loaTOMy yromsiHyTas BbIllle KpUTHUECKasi TeMIlepaTypa Ha3bIBaeTCs
@ ).

CHHCcoK CIIOB U CIIOBOCOYETAaHUN:

1) HacbleHHbII

2) OTHOCHTEIIbHBIN

3) paBHOBECHBII

4) To4YKa pOCHI

3anummre B Ta0IUIYy BEIOpaHHBIC IUQPHI MTOJT COOTBETCTBYIOMUMH OykBamu. Lludpsr moryT
HIOBTOPATHCS.

3aganune 24
[Tpu nepeBojie uIealIbHOTO Ta3a U3 COCTOSIHUS | B COCTOSIHUE 2 KOHIICHTPAIUS MOJISKYJI N
MPOITOPIIMOHANIEHA JIABJICHUIO p (CM. pUCYHOK). Macca ra3a B mporiecce 0cTaéTcs MOCTOSHHOM.

U3 HpI/IBeI[éHHOl"O HHWXKC CITMCKa BBI6€pI/ITe BCC IMMPABUJIBHBIC YTBCPIKIACHUA, XaPAKTCPU3YIOIIUX

Q n
mporecc 1 - 2.
1) AGcomoTHas TeMIepaTypa ra3a ocTaéTcst HeM3MEHHOM.
2) [InoTHOCTDH raza yMeHbIIAETCs.
3) IIpoucxoauT U30TEPMHUUYECKOE CIKATHE ra3a.
4) CpenHeKBaipaTUYHasi CKOPOCTh TEIJIOBOTO JBMKCHHUS MOJICKYJT I'a3a yMEHbBIIACTCS.
5) CpenHsist KHHETHYECKasi SHEPTUsl TETJIOBOTO JIBM)KEHUS MOJIEKYII T'a3a yBEINYMBAETCS.
Orser:

3ananmue 25

Omnpenenure MOCTOSIHHYIO a1ladaThl Y 7Sl Ta30BOM CMECH,, COCTOSIIIEH M3 V1 MOJIeH ra3a ¢ MOCTOSITHHOU
aanabaTel Y1 U V2 MOJIeH Ta3a ¢ IOCTOSTHHOU V2.

ObocHoBaHuMe.

Pemenue.
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OTBeT.
3aganue 26

VY cTaHOBUTE COOTBETCTBUE MEKAY (PU3MYECKUMH BEIMYNHAMY M €AMHUIIAMH UX U3MEPECHHUS B CUCTEME
CH. 3anummuTe B Tabnuily BEIOpaHHbIe HUQPHI 101 COOTBETCTBYIOIUMH OYKBaMH.

OU3NYECKUE BEJIMUMHBI EJAVMHUIIBI U3SMEPEHUA
A) KOJIMYECTBO TETUIOTHI 1) x/(xr - °C)
b) ynenpHas TenioeMKOCTh 2) Jx/xr
B) yaenpHas TemioTa niaBieHUs 3) Ix
A b B
3ananme 27

[
CpeaHsisi KHHETHYECKast SHEPIHsl MOJIEKYJIbI MI€AIBHOTO ra3a pu TeMieparype T paBHa € = > KT .

3neck I=n"+n*P+2n*, rue N, N*P u N*— 4Kcio creneHei cBoOO bl MOCTYNATEIBHOT0, BPAIATSIBHOTO U
KO0JIe0aTeIbHOTO ABM)KEHU I MOJIEKYJIbl. J{Jisi aToMapHOro BOJOpO/ia YUCIIO | PaBHO. ..
A.3;B.5;B.7;T. 1.

Ortser:

3aganme 28

MexaHnueckue KojiebaHus, pacpoCTPaHSIONIMECs B YIIPYToi cpejie — rase, >KUJIKOCTH WM TBEPIOM
Tele — Ha3bIBAIOTCS MEXAHWYECKMMU BOJHAMHU. OTH BOJHBI MOTYT OBITh IONEPEYHBIMU JINOO
MIPOJOJIbHBIMH.

Jlnst Toro, 4ToObI B Cpele MOIJIa CYIIECTBOBAaTh IMONEpeYHasl BOJIHA, 3Ta Cpela JODKHA HPOSBIATH
yIpyrue cBoicTBa npu JiehopMarusix (A). [Ipumepom Takoi cpenibl ABISAIOTCS TBEPbIE TENA.

Hamnpumep, nonepeunsie BOJIHBI MOT'YT PACHPOCTPAHATHCSA B TOPHBIX MOPOJIAX MPU 3eMIIETPSCEHUN WU
B HATSHYTOW CTanbHOW cTpyHE. [IpofofibHBIE BOJHBI MOTYT PACHpPOCTPAHSATHCS B JIFOOBIX YINPYTHUX
cpenax, Tak Kak JJisl UX paclpoCcTpaHeHHs B Cpefie TOJKHBI BOZHUKATh TOJIBKO JedopMaIuu

(b), KoTOpBIE IPUCYIIIK BCEM YIPYTUM cpefaM. B ra3zax v )UJKOCTAX MOTYT PacipOCTPaHATHCS TOJIBKO
MIPOJI0JIbHBIE BOJIHBI, TAK KaK B 3TUX CPEAAX OTCYTCTBYIOT KECTKUE CBSI3M MEX]y YaCTHUL[AMU CPEMbl, U
10 3TOM NMpUYKHE TpU AePopMaIusax (A) HUKaKKe ynpyryue CHUJIbl He BOSHUKAIOT.
UYenoBeueckoe yxO BOCIPUHUMAET KaK 3BYK MEXAHMUYECKHE BOJIHBI, UMEIOIIHNE YacTOTHI B Mpeesiax
npuom3uTensHO oT 20 'ty 1o 20 k' (a1 KaXK10T0 YenoBeka MHANBUAYATBHO). 3BYK UMEET HECKOJIBKO

OCHOBHBIX XapaKTEPUCTHK. (B) 3ByKOBO#i BOJIHBI OIHO3HAYHO CBSI3aHA C MHTEHCHBHOCTbHIO
3ByKa. (T') >xe 3ByKOBOI1 BOJTHBI OMPEEINSET BHICOTY €ro TOHA.
Ecnu 3ByK mpencraBisieT co00if CyMMy HECKOJIBKHUX BOJIH C pa3HBIMU (T'), To yxo moxer

BOCIIPUHUMATh TaKOH 3BYK KaK TOHAJIBHBIA, HO IMPH 3TOM OH OyJaeT o00JaaaTh CBOCOOPA3HBIM
«OKpacoMy», KOTOPBII MPUHATO Ha3bIBaTh TeMOpoM. Hampumep, o1Ha U Ta e HOTa, BOCIIPOU3BEICHHAS
P TIOMOIIM Pa3HBIX MY3bIKAIBHBIX HHCTPYMEHTOB (HampuMmep, posuist, TpoMOOHa M OopraHa), Oyaer
BOCIIPUHUMATHLCS YXOM KaK 3BYKH OJTHOTO M TOTO K€ TOHA, HO C Pa3HBIM TeMOpPOM, UYTO U MO3BOJISET
OTJIMYATh «HA CITYX» OJIMH MY3BbIKAJIbHBII HHCTPYMEHT OT JAPYTOTO.

Emte ogna BakHast XapakTEpPUCTHKA 3BYKAa — IPOMKOCTh. JTa XapaKTePUCTHKA SBISETCS CyOBEKTUBHOM,
TO €CTh OIpPENEIIeTCS Ha OCHOBE CIIYXOBOTO OMIyIieHHs. OMBIT OKA3bIBACT, YTO TPOMKOCTH 3aBHCHT
KaK OT MHTEHCUBHOCTH 3BYKa, TaK U OT €r0 YacTOTHI, TO €CTh MPHU PA3HBIX YACTOTaX 3BYKH OJAMHAKOBON
WHTEHCUBHOCTH MOTYT BOCHPHHHUMATBHCS YXOM KakK 3BYKH Pa3HON I'POMKOCTH (2 MOTYT M KakK 3BYKH
OJIMHAKOBOU rpoMKOCTH!).
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CIMCOK CJIOB U CJIIOBOCOYETAHUIM:
1) ammuTyna
2) pacTsDKEHHE M COKaTHe

3) casura

4) gactora

3anumure B Ta0IUIly BRIOpaHHBIC IIUQPHI TOJT COOTBETCTBYIOMMMHU OykBaMu. Llndpsl MoryT
HOBTOPSITHCSL.

| A | b B | r
3aganune 29

Ha rpaduke npencraBieHsl pe3yabTaTbl U3MEPEHHs KOJIMYECTBA TEMI0Thl Q, 3aTpaueHHOro Ha
HarpeBaHue | kr BemiecTsa | u 1 Kr BemiecTsa 2, Ipu pa3IMYHbIX 3HAYEHUAX TEMIIEpaTypsl t THX
BEILIECTB.

QaKI{}K A 1
50

40
30
20
10

S

0] 20 40 60 80 (°C

BLI6epI/ITe BCC YTBCPKKACHUS, COOTBETCTBYIOIIHEC PE3YyJIbTATaAM DTUX H3MepeHHfI.

1. TenmoeMKoCTH ABYX BEIIECTB OJNHAKOBBI.

2. TenynoeMKOCTb MEPBOrO BELECTBA OOJIbIIE TEMNIOEMKOCTH BTOPOT'O BEIIECTBA.

3. Jlna uzameHenus temmnepatypsl 1 kr Bemiectsa 1 Ha 20° HeoOX0aMMO KoaruecTBO TerioTsl 6000 k.
4. Jlnst u3aMeHenus Temneparypsl 1 kr BemiectBa 2 Ha 10° HeoOxoauMo KomuecTBO TerioThl 3750 JIx.
5. HavanbHble TeMnepaTypsl o6oux BemiecTB paBHbl 0 °C.

Ortser:

3aganue 30

B 3akpbiTOM cocyne moja MOpUIHEM HAaxoAUTCs 4 I HACHIIIEHHOTO BOASHOrO mapa. J[Buras mopiieHs,
3aHUMaeMbIii TapoM O00BEM YMEHBIIWJIW B 2 pa3za, MOJACPKUBAas TEMIEpaTypy cocyla M €ro
COJZIEP>KUMOTO MOCTOsIHHOM 1 paBHOH 100 °C. Kakoe KoIruecTBO TEIUIOTHI OBUIO MPU 3TOM OTBEACHO OT

cocyna?
O6ocHoBaHmMe.
Pemenwue.
OrTser.
3.Ki1104u K OlleHUBAHUIO TECTOBBIX 3a]aHUI
Ne BepHslii oTBET Kpurepuu onennpanust
3aJTaHUs
1 A1B2B3 2 0 — MOJTHOE MTPABHIILHOE
COOTBETCTBHE
1 6 — momymeHa oHa
omunoKa

0 6 ocranbHBIE CiTyyan
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1 6 — mpaBWIBHEIN OTBET
0 6 — ocTanbHBIE ClTyyan

2 6 — MONHBIN NPaBUIIBHBIHA
OTBET

1 6 nomymiena ogHa ommoOKa
0 6 — Bce ocTanbHBIE CIyYan

2 0 — MOJTHBIN TTPaBUIHHBIN
OTBET

1 6 momymiena oqHa omuoOKa
0 6 — Bce ocTanbHBIE CIy4an

A
A3B2BIT4
35.
Pewenue:
m=4 r=4-103 xr
V,=0,5V1 Hacwimensstit map - 3To
t=100°C nap, HUMEIOIIUN
Q=? MaKCHMaJIbHO
BO3MOKHYIO
KOHIIEHTPAIIHIO npu

JMAHHOW Temrieparype, Ipyu 3TOM KOHIIEHTpalus mapa
3aBUCUT TOJBKO OT TemrepaTyphl. Ilockoibky mpu
YMCHBILIEHUN 00bEeMa B JIBa pa3a, TeMIICPaTypy cOcy/ia
U €ro COJEPKUMOrO TOAJAEPKUBAIH ITOCTOSHHON,
3aKJTFOYaEM, YTO KOHIIEHTPAIUS HACHIIIIEHHOTO Mapa He
W3MCHSIACh, a 3HAYUT, B PE3YJIBTATE€ TAKOTO CXKATHI
CKOH/ICHCHPOBAJIaCh POBHO IOJIOBMHA BCEroO Mapa, TO
eCTb 2 T.

[To mepBoMy Hayalxy TEpMOAMHAMHUKA W3MCHCHUE
BHYTPEHHEH DJHEPrUU CHCTEMBI PaBHO Pa3HOCTH
paboThI, coBepIIaeMoi Hajl CUCTEMOH, U KOJIHYECTBOM
TETIOTHI, 3a0MPaeMOi y CUCTEMBI:

Q=-AU+A

[Ipu xonHmeHcanuu 2T mapa €ro BHYTPEHHSS SHEPIHs
YMEHBITIAETCS:

AU=-LAmM=-2,3-10°.2-10°=-4600 JI>x;

[Tpu cxxatnm Hax mapoMm coBepiaeTcs paboTa:
A=pAV=pV1/2=mRT/(2M)=4-103.8,31-373/(2-18-10°
$)~344 Jx

KommuecTBo 3a0MpaeMoii TETIIOTH paBHO:
Q=4600+344=5 x I

3 0 - MOTHBINA MTPaBUIHHBINA
OTBET;

2 0 - noryieHa ojHa
OImnOKa B MaTeMaTHIECKUX
peoOpa3oBaHuUsX,
HEIOCTaTOYHOEe 000CHOBAaHHE
pElICHUs 3aa4uu, ONIKOKa B
eAVMHALIAX U3MEPEHUS
(hu3MYECKUX BEITHYKH,
II0JIy4€H HETIPAaBUJIbHBIN
YHCJIOBOM OTBET;

1 6 ogHa U3 popmymn
3aIMcana HeBEPHO, UTO
MIPUBEIIO K HETIPABUIIEHOMY
OTBETY;

0 6 3a7aua He peleHa,
(hopMyJIBI 3aMUCaHBI
HeBepHO. BriOpan
HETPaBWIbHBIN METO]T
pelIeHHS.

31 2 0 — MOJIHOE MTPABHJILHOE
COOTBETCTBHE
1 6 — gomymieHa oHa
omunoKa
0 6 octanbHBIE Cllyyan
b 1 6 — mpaBUIBHBIN OTBET
0 6 — ocTanpHBIE CITyYan
A1Bb2B413 2 0 — MOJTHBINA TIPAaBUIIHHBIN
OTBET
1 6 monymiena oxHa omroOKa
0 6 — Bce ocTaJIbHBIE CITy4an
35 2 0 — MOJTHBINA TIPAaBUIIHHBIN

OTBET
1 6 momymieHa onHa onroOKa
0 6 — Bce ocTanpHBIC CITy4an
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10 Pemenne 3 0 - MOJTHBINA MTPaBUIHHBINA
m1=200 r=0,2 xr Taxk kak OTBET;
t1=30°C TETUTOBBIMH 2 0 - gorymieHa ogHa
t,=0°C HOTEPSAMH MOKHO | OHIMOKA B MaTEMaTHYECKUX
Mo=8 r npeHedpeyb, mpeoOpa3oBaHMsIX,
0=15°C OyzeM cuuTarts, HEJ0CTaTOYHOE 0O0CHOBaHUE
N=? 9TO BCE pelIeHus 3a1a4u, OmoKa B
' KOJINYECTBO eIMHUIIAX U3MEPEHUs
TEIUIOTHI (u3NUECKUX BEIUYHH,
OTJaHHOE JINMOHA/IOM HJIET Ha IUIABJICHHUE U MOJTy4YeH HEeTIPaBIIIbHBIH
HarpeBane BOJIBI, TOJTYYUBIIEHCS U3 JIb/A. YHCIIOBOH OTBET;
Qnon=Qortx, rae Qmos — KOJIMYESCTBO TEILIa 1 6 ogHa U3 popmyn
HOJTy4eHHOE JIBI0M, a QOTH — KOJIMYECTBO TeIuIa 3amrcaHa HeBEPHO, YTO
OT/JaHHOE JINMOHAJIOM. MIPUBEJIO K HENPaBHIBHOMY
Qota=cm(t1-6). 31ech C — yuenbHast TEII0EMKOCTh OTBETY;
JMMOHA/A PaBHAsl yeTbHON TEIUIOEMKOCTH BOIBI 0 6 3amaua He perieHa,
(4200 JTx/(xr-K). Qmon=N(Amo+cmo(0-to)), re tr=0°C | dopmyJibl 3amucanbl
— TeMIIepaTypa MIaB/ICHHAS JIbJa, A - YAeIbHAs Teruiora | HeBEpHO. Beopan
miasnenus abaa (3,3-10° [x/kr). Otcrona HETPABUJILHBIH METON
N(Amg+cmo(6-to))=cmi(t1-0) PCLICHHA.
U3 mocnenneii hopmynsr onpeaenum N
N=cmj(t1-0)/[Amg+cmo(6-to)]
[TogcTaBUM YHCIIOBBIE 3HAYCHUS
N=4200-0,2-(30-15)/[3,3-10°-0,008+4200-0,008(15-
0)]~4
OTBeT: B TUMOHA]] HEOOXOIUMO OpOCHTH 4 KyOHKa
TbIA.
11 A2b1 2 0 — MoJTHOE TIPAaBHITLHOE
COOTBETCTBHE
1 6 — gomyieHa o1Ha
omunoKa
0 6 ocranbHBIE CiTyyan
12 3 1 6 — mpaBUIBHBIN OTBET
0 6 — ocTayBHBIC CITyYaH
13 A1B3B2T14 2 0 — MOJTHBIN TIPAaBUIIHHBIN
OTBET
1 6 momymena oHa omrOKa
0 6 — Bce ocTasbHBIE CIIyYan
14 12 2 0 — MOJHBIN NPaBUIIBHBIHA
OTBET
1 6 momymiena onHa omrOKa
0 6 — Bce ocTasbHBIE CIIyYan
15 Omnpe/ieTiM NOCTOSIHHYIO a1uabathl Y JJIsl ra30BOM CMECH, 3 0 - MOJTHBINA MTPaBUIIHHBINA

COCTOSIIEH U3 V1 MOJIEH Ta3a C IIOCTOSTHHO agnadatsl y1 U

V2 MOJIEH ra3a ¢ IOCTOSIHHOM V2.
Hcxoms u3 Toro, uto y = C,/Cy 3anuiiem Hauo:
- viCp+v,Cpp " V1; Y15

- V2; Y2

i€y +v,C,, =2
VYUTBIBAs, YTO MOJAPHBIE TETIOEMKOCTH
OnpeensoTes o GopMyiam
R
C=—= 2
y-1

OTBET;
2 0 - poryieHa ojHa
omurOKa B MATEMAaTHUYCCKUX
npeoOpa3oBaHUsX,
HEIOCTATOYHOE 00OCHOBaHHE
pelieHus 3a7a4u, ONnoKa B
CIIUHUIIAX U3MEPCHUS
(pU3MYECKUX BEIHYNH,
MOJTyYCH HEeMPaBUIbHBIH
YHCIIOBOM OTBET;
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(:p ::__JS_ (3)
y-1

[oncrasus dhopmyisl (2) u (3) B popmyay (1), momydanm

OTBET

B V17/1(72 _1)‘“’27/2 (71_1)

1 6 omHa U3 Gopmy
3amnucaHa HeBEpHO, YTO
MIPHUBENO K HEMIPAaBUILHOMY
OTBETY;

0 6 3amaua He perieHa,
(hopMyITBI 3aMUCaHBI

V= v, (72 ~ 1) v, (71 — 1) ) E:iepHo. BriGpan
PaBUIIBHBII METOJT
pelIeHHS.
16 A3b1B2 2 0 — IOJIHOE IIPABHIILHOE
COOTBETCTBHE
1 6 — gomymeHa o1Ha
omuoOKka
0 6 ocranbHBIE CIyJan
17 A 1 6 — mpaBUIBHBIN OTBET
0 6 — ocTanbHBIC ClTyyan
18 A3B2BIT4 2 0 — MOJHBIN NPaBUIBHBIHA
OTBET
1 6 momymena ogHa omuoOKa
0 6 — Bce ocTanbHBIE CITy4an
19 35 2 6 — TMOJHBIN MPABHILHBIH
OTBET
1 6 momymena ogHa omroOKa
0 6 — Bce ocTanbHBIE CIy4au
20 Pemenmue: 3 6 - MONHBIN IPAaBUIBHBIN
m=4 r=4-10° xr OTBET;
V,=0,5V; Hacwimensstii nmap - 3to | 2 0 - qomyineHa ojHa
t=100°C nap, UMEOLINNA | OIMOKA B MATEMATHYECKAX
Q=? MaKCHUMaJbHO | IPeoOpa3oBaHUsIX,
BO3MOXKHYIO | HEJIOCTaTOYHOE 0O0CHOBaHUE
KOHIICHTPAIIHIO NpY | pelIeHus 3a]a4uu, ommnoKa B
JAHHOHM TeMIieparype, IMpH 3TOM KOHIIEHTpalus Napa | eIUHUIAaX W3MEPEHUs
3aBUCHT TOJBKO OT Temreparypbl. [lOCKOIbKY Mpu | GU3MUECKUX BETUYWH,
YMEHBIICHUH 00beMa B JIBa pasa, TeMIepaTypy cocy/a | MOoITy4eH HeNpaBUIIbHBIN
U €ro COJCPKUMOro TOAJCPKUBAIH TOCTOSIHHOM, | YUCIIOBOU OTBET;
3aKJIF0YaeM, YTO KOHIIEHTpAIHs HaChIIEeHHOro napa He | 1 6 oxHa u3 Gpopmyin
WU3MEHsUIach, a 3HAYUT, B pe3yJbTaTe TaKOTO CXKATHs | 3allMCaHa HEBEPHO, UYTO
CKOHJICHCUPOBAJIaCh POBHO TTOJIOBMHA BCETO Tapa, TO | MPHUBEIO K HEMPAaBHIHLHOMY
€CThb 2 T. OTBETY;
Ilo mepBomy Hawamy TepMoauHaMHuKH wu3MeHeHne | 0 O 3amava He pelieHa,
BHYTPEHHEH OHEPTUU CHCTEMBl pPaBHO pPa3HOCTH | GOPMYIIbI 3aITUCAHBI
paboThI, COBEpIIAEMOM HaJl CUCTEMOMW, U KOJIMYECTBOM | HeBepHO. BriOpan
TEIIOTHI, 320paeMol y CHCTEMBI: HETIPaBUIILHBII METO]
Q=-AU+A pelIeHusl.
[Ipu xoHAeHCaMK 2T TMapa ero BHYTPEHHsST SHEPrus
YMEHBIIIAETCS:
AU=-LAmM=-2,3-105.2-10°=-4600 [Ix;
[Ipu cxxaTu Hax MapoM coBeplIaeTcs padoTa:
A=pAV=pV1/2=mRT/(2M)=4-103.8,31-373/(2-18-10°
$)~344 Jx
KonngectBo 3a0upaemMoii TeII0TH paBHO:
Q=4600+344=5 x/Ix
21 A25b1 2 0 — IOJIHOE MIPABHIILHOE

COOTBCTCTBUEC
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1 6 — momymieHa oHa
omuOka
0 6 ocranbHBIE CIyJan

22

3

1 6 — mpaBWIBHEIN OTBET
0 6 — ocTanpHBIE ClTyyan

23

A1b3B2T4

2 6 — MONHBIN NPaBUIBHBIHA
OTBET

1 6 momymiena oxHa omrOKa
0 6 — Bce ocTasbHBIE CITy4an

24

12

2 6 — MONHBIN NPaBUIBHBIHA
OTBET

1 6 momymiena oxHa omrOKa
0 6 — Bce ocTanbHBIE CIyYan

25

OmnpexneniM MOCTOSHHYIO aradaThl y IS Ta30BOI CMecCH,,
COCTOSIIICH U3 V1 MOJIeH ra3a ¢ MOCTOSIHHOM aauadaThl y1 U

V2 MOJIEH ra3a ¢ MOCTOSIHHOM 2.
Hcxons 3 Toro, uro y = C,/Cy 3anmiiemMm

_ v,C o1t V2Cp2
V1Cv1 + V2Cv2

Hano:
Vi; Y1,
@ | vay2

/4

VuuThIBasi, 4TO MOJSIPHBIC TEIUIOEMKOCTH
OTIpeeNIOTCs 1o (hopMyiaM

R
C,=— @

C,=——— ©)

Honcrasus popmymsr (2) u (3) B hopmymy (1), moxyanm
OTBET

_ V17/1(72 _1)‘“’27/2 (71_1)

(4)
V1(72 _1)""/2 (71 _1)

/4

3 0 - moNHBIN NpaBUIBHBIN
OTBET;

2 0 - ;normyieHa ojHa
omnOKa B MATEMaTHIECKUX
peoOpa3oBaHuUsX,
HEA0CTaTOYHOE 00OCHOBAHHUE
pElICHUs 3aa4uu, ONIKOKa B
€IMHHUILIAX U3MEPEHUs
(h3uyeCKUX BETMYNH,
IIOJIy4€H HETIPAaBUJIbHBIN
YHUCJIOBOM OTBET;

1 6 ogHa U3 popmymn
3aIrMcana HeBEpPHO, UTO
NPUBEJIO K HENMPaBUILHOMY
OTBETY;

0 6 3amaua He perieHa,
(hopMyJIBI 3aMUCaHBI
HeBepHO. BriOpan
HENPaBUIIBHBIA METO[
pelIeHHS.

26

A3Bb1B2

2 6 — MOJIHOE TPaBUIILHOE
COOTBETCTBHE

1 6 — gomyiieHa o1Ha
ommoKa

0 6 ocTanbHBIC ClTyyan

27

A

1 6 — mpaBUIBHBIN OTBET
0 6 — ocTanpHBIE CITyYan

28

A3B2B1I'4

2 0 — MOJHBIN NPaBUIIBHBIHA
OTBET

1 6 momymiena oxHa omrOKa
0 6 — Bce ocTasibHBIE CIIyYan

29

35

2 0 — MOJHBIN NPaBUIIBHBIHA
OTBET

1 6 momymiena oxHa omrOKa
0 6 — Bce ocTasbHBIE CIIyYan

30

Pemenne:

m=4 r=4-1073 kr
V2=0,5V1
t=100°C

Q=7

Hacwimennslii nap - 3To
nap, MMEIOUTNH
MaKCUMAaJIbHO
BO3MOKHYIO
KOHLEHTPALUIO pH
JJAHHOM TemIeparype, Ipu 3TOM KOHLIEHTpalus mapa

3 0 - moyIHBIN NpaBUIBHBIN
OTBET;

2 6 - momyiieHa oHa
omnOKa B MATEMaTHIECKUX
npeoOpa3oBaHUsX,
HEZ0CTaTOYHOE 00OCHOBAHUE
peleHus 3a1a4u, OUIMOKa B
€IMHUIIAX U3MEPEHUsI
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3aBHCHT TOJIBKO OT TeMIeparypsl. [lockonmbky mpu
YMEHBIICHUH 00beMa B JIBa pasa, TeMIepaTypy cocyaa
U €ro COJEpPKUMOrO TOAAEPKUBAIH ITOCTOSHHOW,
3aKJTFOYaeM, YTO KOHIIEHTPAIUS HACHIIIIEHHOTO Mapa He
U3MEHATach, a 3HAYUT, B PE3yNbTaTe TaKOrO CIKaTHUs
CKOH/ICHCHPOBaJIach POBHO IOJIOBMHA BCEro mapa, TO
eCTh 2T.

Ilo nmepBomy Haualdy TEpPMOAMHAMUKH W3MEHEHHUE
BHYTPEHHEH OSHEpPruud CHUCTEMBl pPAaBHO pPa3HOCTH
paboTHI, COBEpIIacMOi HaJll CHCTEMON, M KOJTUISCTBOM
TEIUIOTHI, 3a0MpaeMOl y CUCTEMBI:

Q=-AU+A

IIpu xoHzmeHcanuu 2T mapa €ro BHYTPEHHSS SHEpPrHs
YMEHbILIAETCS:

AU=-LAmM=-2,3-10°8-2-10*=-4600 JI>x;

IIpu cxxatnm Hax mapoMm coBepiaeTcs paboTa:
A=pAV=pV1/2=mRT/(2M)=4-102.8,31-373/(2-18-10
$)~344 JIx

KommuecTBo 3a0MpaeMoii TETIIOTH paBHO:
Q=4600+344=5 x/Ix

(pU3MYECKUX BEIHYMH,
TIOJTyYeH HEeTPaBUIIbHBIN
YHCJIOBOM OTBET;

1 6 ogHa U3 popmymn
3amucaHa HEBEPHO, YTO
MIPUBEJIO K HETIPABHUIIEHOMY
OTBETY;

0 6 3amaua He perieHa,
(hopMyITBI 3aMUCaHBI
HeBepHO. BriOpan
HENpaBUILHBIA METO
pElICHUSI.
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JIMCT PETUCTPAIIMA N3MEHEHHI

Homepa nuctoB

Howmep OcHoBaHue /i1 BHECEHHS N Pacmmmdposka JlaTa BHeceHuUs
N OJIIHCH
H3MeHEeHHs | 3aMCHCHHBIX | HOBBIX | aHHYJIHPOBAHHBIX H3MEHEHHUH MNOAIHCH H3MEHEHHUS
Pacnopsixxenue Ne 6-cT
1 25-70 25-70 - - /&/ [Ilamanosa E.B. 23.06.2025 1.

ot 07.02.2025
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