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1. He.]]l/l M 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Llenv  Oucyunaumvl:  W3ydeHWe  oOydaromMmucs  (QYHJAMEHTAIBHBIX  3aKOHOB
TEPMOJIMHAMHKH (TIEPBOE M BTOPOE HAYal0, TEOPUU LUKIOB), OCHOBHBIX (hOPM pacrpoCTpaHEHHUs
TEIUIOTHl B MPOCTPAHCTBE, MPOILECCOB W O0OpYIOBaHMSA, HCIOIB3YEMOTO NpU pa3paboTKe u
9KCIUTyaTalliM CJIOXKHBIX TEIUIOTEXHUYECKHX CHUCTEM B HE(TEra3oBOW OTpacid, MX PEMOHTE H
MOJEPHU3AIHH.

[IpemocTaBUTh CTYAEHTY JOCTATOYHBIE 3HAHMSA 3aKOHOB, IIOHATHH, XapaKTEPUCTHK
TEIJIO00MEHa, JaTh BO3MOXKHOCTH OBJAACTh METOJMKAMU AaHAIUTHYECKOTO, YHCICHHOTO,
WH)KEHEPHOTO  pacyera M  OKCHEPUMEHTAIBHBIX HCCIENIOBAaHMA 10 JUCHUIUIMHE, JaTh
NPEJCTaBICHNUE O COBPEMEHHBIX KOHTPOJIBbHO-U3MEPUTENIbHBIX TPUOOpPaX.

3aoauu oucyuniumol.

- HAay4ydTh HaBbIKAM IPAKTUYECKOTO IPUMCHEHHsS 3HAHUH THUAPABIUYCCKHX U
TEIJIOTEXHMYECKUX 3aKOHOB, METOJMK pacyera, MPHHIUIIOB paObOThl TUAPONPUBOJIOB, ABUIATEINCH
BHYTPEHHET'O CTOPaHUsI U IPyroro 000pyA0BaHus, IPUMEHIEMOT0 B HE)TEra30BOM X035 CTBE;

- chopMHpOBaTh NMPOYHBIC 3HAHWS CBOWCTB pabOYMX Tel M 3aKOHOB MX HM3MCHEHHS B
Pa3IMYHBIX TEPMOANHAMUYECKUX TPOLIECCaX;

- 00yunTh MeToaM aHanu3a dppexTuBHOCTH HUKIOB TCVY;

- 00BSICHUTB TPOIIECCHI TPe0OPa30BaHuUs M PAIIMOHAILHOTO MCIIOJIb30BAHMS SHEPTHH.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlMcuuIuinHa OTHOCUTCS K AUCHUIUIMHAM 00s3aTenbHOM yacT y4eOHOro IiaHa.

Heo6xoauMbpIMU yCIOBUSAMU JUIsI OCBOEHUS! TUCIMITIIMHBI SBIISIOTCS:

3HAHUE!

- OCHOBHBIX JTallOB IPOM3BOJCTBEHHOIO IMKJIA M TEXHOJOIMYECKOTO Ipolecca
CTPOUTENIbCTBA CKBAYKUH, 0COOEHHOCTH (DYHKLIMOHUPOBAHUS ONPENEIEHHBIX CIENTEXHOIOTHYECKIX
IIPOLIECCOB;

- OCHOBHBIX CTaHJAPTOB M TEXHUYECKHUX YCIIOBHIA;

- OCHOBHBIX TNOHATHUH, TEPMHUHOB U OINpeAeNeHuH B 00JacTH cepTU(UKALUU;
OpraHu3allMOHHO-METOAUYECKHE NpUHIUNaMU cepTudukanun B PO, mnpaBwia u MOpsIOK
NPOBEIECHUS CePTUPHUKAIIMU; METObI 00pabOTKH PE3ylbTaTOB M3MEPEHUN; METO/Ibl BBISBICHUS U
OLIEHKHU MOTPELIHOCTeH U3MEPEHUI; TPUHLIUIBI (PYHKIIMOHUPOBAHUS CPEJICTB U3MEPEHUI, METOJI0B
Y METOJUK U3MEPEHUH;

YMEHHUS:

- QaHAJTM3UPOBATh MH(POPMAIIUIO IO TEXHOJIOTUYECKUM, CIEITEXHOJIOTUYECKUM ITpoLieccam 1
TEXHUUYECKHUM yCTPOUCTBAaM B 00JaCTH OypeHUs! CKBaXKUH;

- HCII0JIb30BaTh OCHOBHBIE MOJIOXKEHUS METPOJIOTUH, CTAHIAPTU3AIMU U cepTU(UKAIINH;

- UCII0JIb30BaTh HAY4YHbIE U OPraHU3AL[MOHHBIE OCHOBBI, TEXHUUECKHUE CPEJCTBA, IPABUIIA U
HOpPMBI, HEOOXOAMMBIE s oOecreueHus KayecTBa M3MEpPEHHs; HCIOJIb30BaTh CIIOCOObI
HaXOXXJCHHUS ONTUMAJbHBIX pPEUIeHUH TpH CO3JaHUM TMPOAYKIHMH C Yy4eToM TpeOoBaHUUN
CTaHJAPTH3AIMH, CEepTH(PHKAIMK, KauyecTBa M KOHKYPEHTOCIOCOOHOCTH; aHaJIM3UpPOBAaTh U
MIPEACTABIISATH PE3YJIBTATHI U3MEPEHU; TPOBOJAUTH PACYET METPOJIOTHUECKOM HAIE)KHOCTU CPEACTB
M3MEpEHUIl; MPUMEHATh HOPMATUBHbBIE TOKYMEHTHI B 00J1aCTH CTaHAAPTU3ALUHU U CEPTUPHUKALIUY.

BJIaJICHUE!



- IpueMamy,

METOJaMM  HaOJIIOJCHMS,

MMPONU3BOACTBCHHBIX ITPOLCCCOB;

U3MEpEeHUsT U

KOHTpOJISI ~ TTapamMeTpoOB

- HaBbIKaMH pabOTHl C KOHTPOJBHO-U3MEPHUTEIBHON TEXHMKOW i KOHTPOJS KauecTBa

IPOAYKIMH M TEXHOJOTMYECKHX IIPOLIECCOB; IPUMEHEHUS COBPEMEHHBIX METONO0B KOHTPOJIA
Ka4yecTBa MPOAYKIMH M MPOIECCOB NMPH BBHIMOJHEHUH PAOOT MO CEPTUPUKANMM MPOAYKUIUU H

CHCTEM MCHC/)KMCHTAa Ka4yeCTBa.
CO,I[Cp}KaHI/IC JUCHUIIIUHBIL ABJISCTCA JIOTHYCCKHUM IIPOAOJDKCHHUEM COACPKAHUA JUCIUITIINH

MaT€MaTuKa, (1)I/I3I/IKa, XUMUA, XHUMUA HC(bTI/I N Traza, TCOPETHUUYCCKAsA MEXAaHHKa, T'MApaBJIMKa,

nHpopmaTuka.

3. Pe3yﬂbTaTbl oﬁyqe}mﬂ mo JTUCHUIIJIMHE

[Tponiecc u3ydeHus: AUCIUTIIMHBI HANpaBJieH Ha (pOpMHUPOBAHUE CIICTYIONINX KOMITCTCHITHIA:

Tabmuua 3.1

Ko 1 HaumeHosanue

Kon 1 nHammeHnoBanue
WHIUKATOPOB JOCTHKEHUSA

Pe3y.]]bTaTI)I O6y‘I€HI/IH 10 JUCHUILIINHE

CTPATETUIO JCHCTBUI

IIOCTABJICHHBIX 3aaa4

KOMITETCHIIUU .
KOMITCTCHIIUN
3HaeT METOJbl CUCTEMHOTO U KPUTHYECKOTO
aHanmu3a TPOLECCOB W 00OpyIOBaHUS,
UCTIONB3YeMBIX ~ TpH  pa3paboTke |
SKCIUTyaTalluU CJIOXHBIX TETUIOTEXHUUSCKUX
cucteM B HedTerazoBol OTpaci, WX
PEMOHTE U  MOJICPHU3ALUH; METOJIUKU
pa3pabOTKH  cTparerud  JACHCTBUH  JIJIst
BBISIBIICHHS M PEHICHUSA  MPOOJIeMHOMN
CUTYyaIlUu B 00JIACTH TEXHUKH M TEXHOJIOTHH,
HCIIOJIb3YEMBIX pu a3zpaboTke u
VK-1. Ciocoben VYK-1.3. Ocy1iecTBiser M p pasp
OKCIUTYaTallMK CIOXHBIX TETUIOTEXHUYSCKUX
OCYIIECTBIISATh CUCTEMAaTH3alnl0  HH(OPMAITUH N
. cucteM B HedTerasoBol OTpacid, HX
KPUTHYCCKHUU aHaJIU3 | pa3IUuYHBIX THUIIOB IS aHau3a
.. | pemonTte u mogepuuzammu (31)
MPOOJIEMHBIX MPOOTIEMHBIX CUTYyaIuil.
. YMeeT npUMEHATh METOJbl CHUCTEMHOIO
cuTyanuii Ha ocHOBe | BripabOaThiBaet CTpaTeruio
. N MOJX0a M KPUTHYECKOro  aHalu3a
CHUCTEMHOT'O MOAX0/a, | ICHCTBUIM  JJII  MOCTPOCHUS .
NpOOJEMHBIX CHUTYyalldii TIpU  peau3aniu
BhIpa0ATHIBATh ITOPUTMOB peleHus

TEXHOJIOTHYECKHX TPOIIECCOB He(TETa30BOrO
MPOM3BO/ICTBA; TEIJIOTEXHUUYECKHX CHCTEM B
HedTerazoBoit otpaciu (V1)

Bnageer HaBBIKAMU
MHTEIJIEKTYaIbHOT O
9KCHEPTHBIX OIICHOK, KOJIJIEKTUBHOM
reHepaluy MO W OCYLIECTBICHHS
MPeUIOKEHNA  TI0  COBEPIICHCTBOBAHHIO
TEXHUKH M TEXHOJIOTH; HaBBIKAMU PabOTHI
co CJI0KHBIMHU TEIUIOTEXHUYECKUMH
cucremamu B HeprerazoBoit otpaciu (B1)

CHCTCMHOT'O
MBIIIJICHU A,

VK-2. Cnocoben
YIPaBJIATh MPOSKTOM
Ha BCEX dTamax ero
YKA3HEHHOIO ITHKJIA

VK-2.2. Ilpoektupyer perieHue
KOHKPETHOH 3aJa4d  MPOEKTa,
BBIOMpAsl ONTHMAJBHBIN CIIOCO0
ee  pelleHHsd, HUCXOAS U3
JNEHCTBYIOUINX MPAaBOBBIX HOPM U
MMEIOITIXCS pecypcoB u
OTpaHUYECHUHN

3HaeT dbyagamMeHTaTEHEIE 3aKOHBI
TEPMOJMHAMUKH (TIEPBOE M BTOPOE HAyalo,
TEOpUU  IUKIOB),  OCHOBHBIE  (POPMBI
pacrpocTpaHeHus TEIUIOTHl B MPOCTPAHCTRE,
nporeccsl U 000py/IOBaHUE, UCIIOIB3YeMOe
npu pazpaboTKe W IKCIUTyaTallud CIOMXKHBIX
TEIUIOTEXHUYECKUX CUCTEM B HedTerazoBoi
OTpAaCIH, IX PEMOHTE U MojepHu3anm (32)

Ymeer  paspaOaTeIBaTh MIPOEKT 1o




pa3paboTKe W  OKCIUTyaTallid  CJIOXHBIX
TEIUIOTEXHUYECKUX CHUCTEM B HedrerazoBoit
OTpaciid, X PEMOHTY WU MOJIEPHHU3ALUU C
Y4eTOM aHajIM3a aJbTepHATUBHBIX BAPHAHTOB
€ro peanu3alvd, ONPENENIATh IEJIeBbIC
JTambl, OCHOBHbIE HAIIPaBICHUSA pPadoT;
O0O0BSCHUTH LeTH U cHOPMYIIUPOBATD 3a/1a4H,
CBA3aHHBIE C TIOATOTOBKOM W peau3aluei
IPOEKTa IO pa3paboTKe U HKCILTyaTaluu
CIOXHBIX TEIUIOTEXHUYECKHMX CHUCTEM B
HedTerasoBoii orpacin (Y2)

Bnaneer HaBBIKAMH MPaKTUIECKOTO
NPUMEHEHUS] 3HAHWW THIPaBIMYECKUX U
TEIUIOTEXHUYECKUX  3aKOHOB,  METOJHUK
pacuera, MIPUHITUIIOB paboThI
THJIPOTIPUBOJIOB, JBHTaTelell BHYTPEHHETO
cropaHus W Jpyroro  o0opyaoBaHUS,
MPUMEHSIEMOTO B HE(TETa30BOM XO3SHCTBE

(B2)

OIIK-6. Criocoben
MIPUMEHSTH METO/IBI
aHaJM3a ¥ 3HaHUSA
3aKOHOMEPHOCTEN
MHOBEJICHUS U
yIIpaBJICHUS
CBOMCTBAaMHU I'OPHBIX
MIOPOJI ¥ COCTOSTHUEM
MaccuBa B Ipoleccax
n00BIYM 1
nepepadboTKu
TBEPABIX IMOJIC3HBIX
HCKOIIAa€MBIX, a TAK¥Ke
IIPA CTPOUTEIBCTBE U
JKCILTyaTaIiH
MOJ3E€MHBIX O0OBEKTOB

OIIK-6.1. IIpumeHsieT OCHOBHBIE
IIOHATHA, OIIMCBIBAKOIIUEC MEXa-
HHU3MbI ﬂBJICHHfI, MMPOTCKAIOMINX
B MAacCHBE T'OPHBIX IOPOJ; OCHO-
BBl pa3pylIeHUs TOPHBIX IIOPOX;
¢u3uueckue mporeccsl Npu pas-
paboTKe MECTOPOXKIEHHUH IoJe3-
HBIX MCKONAE€MBIX I10I3€MHBIM
croco6oM

3HaTh (33): OCHOBHBIC IMOHATHS, OIMHCHIBAIO-
mue MEXaHU3Mbl HBHeHI/Iﬁ, IMPOTEKAroIux B
MacCHBE TOPHBIX IOPOJ; OCHOBHI pa3pyliie-
HUSI TOPHBIX TOPOA; (HU3UYECKUE MPOIECCHI
MpH pa3pabdOTKU MECTOPOXKICHUM TOJIE3HBIX
MCKONAEeMBIX MOJI3EMHBIM CITIOCOOOM

Ywmets (V3): npuMeHsITh OCHOBHBIE TIOHATHS,
OMHUCHIBAIOIINE MEXaHU3MBI SBJICHUH, IPOTE-
KaIIIUX B MAacCCHBE T'OPHBIX MOPOJI; OCHOBBI
paspylieHus TOPHBIX TOPOJ; (QU3MUECKUE
MPOIIECCHl TIPU pa3padoOTKe MECTOPOXKICHUI
MOJIC3HBIX HMCKOIMACMBIX TO3EMHBIM CIIOCO-
ooM

Brnagers (B3): HaBbikamMu TpUMEHEHHS OC-
HOBHBIX TIOHATHH; OCHOB pPa3pyIlIeHUS Top-
HBIX TIOPOJ; (U3UYECKHUX TMPOIIECCOB IPH
pa3paboTKe MECTOPOKACHUH MOJE3HBIX HC-
KOTIAEMBIX ITOJI3EMHBEIM CITIOCOO0M

OIIK-6.2. OrnenuBaer HaubOonee
3 PEeKTUBHBIE CIOCOOBI YIPaB-
JICHUS COCTOSIHUEM MacCHBa TOp-
HBIX TOPOJ  COOTBETCTBEHHO
KOHKPETHBIM TOpPHO-
ICOJIOTHYECKUM YCIIOBHAM M TEX-
HOJIOTUYECKHM IIPOIeccam

3uath (34): Haubonee 3¢heKkTUBHBIE CIIOCO-
OBl yIpaBJICHUS] COCTOSIHUEM MAaccuBa TOp-
HBIX TOPOJl COOTBETCTBEHHO KOHKPETHBIM
TOPHO-T€OJIOTUYECKUM YCIOBHAM U TEXHOJIO-
THYECKHM MpoIieccam

Ymers (V4): onenuBath Hambosee 3¢ddek-
THUBHBIE CHOCOOBI YIPaBICHUS COCTOSIHUEM
MaccuBa TOPHBIX TIOPOJ COOTBETCTBEHHO
KOHKPETHBIM I'OPHO-T'COJIOTUICCKHUM YCIIOBU-
SIM M TEXHOJIOTMYECKUM Tpolieccam

Brnaners (B4): HaBbikaMu OlleHKH HauOolee
3 PEKTHBHBIX CITOCOOOB yIpaBlIeHHS COCTO-
SHUEM MacCUBa TOPHBIX IOPOJI COOTBET-
CTBEHHO KOHKPETHBIM FOPHO-T€0JIOTHIECKUM
YCIIOBHSIM M TEXHOJIOTHYECKHM IPOLIECCaM

OIIK-6.3. OOpabateiBaeT pe-
3yJILTAThl MCIBITAHUH W DKCIIC-
PUMEHTOB TIO OTpEACICHHUI0 (Pu-
3MKO-MEXaHUYECKUX CBOWCTB U

3HaTh (35): pe3ynbTaThl UCHBITAHWA M JKC-
MEPUMEHTOB TI0 OIpelNeNeHnio (U3NKO-
MEXaHUYECKUX CBOWCTB M TEXHOJOTHYCCKHUX
ToKa3areyied TOPHBIX MTOPO/T
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TCXHOJIOTHYCCKUX  IIOKa3aTelIei

TOPHBIX TTOPOJT

VYmets (V5): oOpabaTeiBaTh pe3yiabTaThl HC-
OBITAHUH M JKCIEPHUMEHTOB IO OIperesie-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB U TeX-
HOJIOTHYECKHX MOKa3aTesel TOPHBIX MOPOJ

Bmamers (BS5): HaBeikamMu 00pabOTKH pe-
3yJILTATOB MCIBITAHUHA U SKCIEPUMEHTOB IO
OTIpeICIICHHIO (hM3UKO-MEXaHUYECKUX
CBOMCTB W TEXHOJIOTMUYECKUX TIOKa3aTelei
TOPHBIX TIOPOJT

OIIK-6.4. OreHuBaer BIUIHUAE
CBOWCTB TOPHBIX MOPOA U COCTO-
SIHUSI TIOPOJTHOTO MaccHBa Ha BBI-
00p TEXHOJIOTMH M MEXaHU3AINU
OypOB3pPBIBHBIX PadOT

3HaTh (36): BAMSHUE CBOWCTB TOPHBIX ITOPOJT
U COCTOSTHUS TIOPOJTHOTO MacCHBa Ha BBIOOD
TEXHOJIOTHH W MEXaHH3aluu OypOB3PBIBHBIX
pabor

Ymeth (Y6): OlieHMBaTh BIIMSHUE CBOMCTB
TOPHBIX TIOPOJ] U COCTOSIHHS MOPOIHOTO Mac-
CHBa Ha BBIOOP TEXHOJIOTHH W MECXaHH3AIUH
OYpOB3pHIBHBIX paboT

Brnagers (B6): HaBbIKaMM OIICHKH BIIHSTHUS
CBOWCTB T'OPHBIX MOPOJI U COCTOSIHUS TIOPOJI-
HOTO MaccuBa Ha BBIOOP TEXHOJIOTHU W Me-
XaHW3aIH OYPOB3PHIBHBIX pa0dOT

OIIK-16. Ciocoben
MIPUMEHSTH HABBIKU
pa3paboTku cucTteM
o 00ecTeYeHnIo
3KOJIOTUYECKOU U
MPOMBIIIEHHON
0e301acHOCTH MPH
MIPOM3BOCTBE paboT
o
9KCIUTyaTallMOHHOM
pasBejke, 100bI4e U
nepepaboTke
TBEPIBIX MTOJIE3HBIX
HCKOTIaeMBIX,
CTPOHTENLCTBY U
9KCIUTyaTaluu
IMO3EMHBIX 0OBEKTOB

OIIK-16.1. HMcnonb3yeT MeTomabl
NPOTHO3UPOBAHHUSA U  OLCHKHU
YPOBHSI 9KOJOTUYECKOH M MpO-
MBIIIJIEHHON 0e30MacHOCTH  Ha
MPOM3BOJICTBEHHBIX 00BEKTaX

3nate (37) MeToapl MPOTHO3UPOBAHUS MU
OLICHKH YPOBHS 3KOJIOTHYECKOH M MPOMBIII-
JICHHOM 06e301acHOCTH

Ymers (Y7): oueHUBaTh MPOMBIIUIEHHYIO
0e30MacHOCTh Ha MPOHU3BOACTBEHHBIX 0OBEK-
Tax

Bmagets (B7): HaBBIKAMH HCITOJIB30BaHUS
METOJIOB IIPOTHO3UPOBAHUS U OIEHKH ypPOB-
HS 9KOJIOTUYECKONW W TPOMBIIUICHHONH 0e3-
OTIACHOCTH

OIIK-16.2. Pa3pabaTeiBacT cCH-
CTEMBI IO OOECIIEYEHHIO JKOJIO-
FMYECKOM W IPOMBILUICHHON
0€30I1acHOCTY TIPU TIPOU3BOJICTBE
TOPHBIX paboT

3Hath (38) cHCTEMBI 1O OOECIIEYEHHIO KO-
JIOTHYECKOH M TPOMBINIJICHHOH 0e30macHo-
CTH

Ymers (VY8): paszpabarbiBaTh CHUCTEMBI 110
00€CTeYeHHIO JKOJIOTUYECKOW W TPOMBIII-
JIEHHOH 0e30macHOCTH

Brnagers (BS): HaBbIKaMu TpPOEKTHPOBAHWS
CHCTEM IO OOECIEUEHMIO PKOJIOTHUECKOH U
MPOMBIIIIJICHHON 0€30MaCHOCTH

OIIK-17. Cnocoben
MPUMEHSITH METO/IBI
o0ecrieyeHust
IIPOMBIIIEHHOMN
0€30ITacCHOCTH, B TOM
YUCIIE B YCIOBUSAX
Ype3BbIUaitHBIX
CUTYalUH, IIPU
MIPOU3BOJCTBE PadOT
o
SKCIUTyaTallMOHHOMN
pasBejike, 100bIYe U
nepepaboTke
TBEPJIBIX MOJIE3HBIX
HCKOITaeMBIX,
CTPOUTEILCTBY U

OIIK-17.1. HWcnons3yer HopMa-
THUBHBIE JIOKYMEHTHI 110 TIPO-
MBIIIJIEHHON 0€30MacHOCTH |
OXpaHe TpyJa Npy NPOU3BOJCTBE
paboT MO  IKCIUTyaTallMOHHOM
pasBejike, A00bIYe U mepepadoT-
K€ TBEPIbIX MOJIC3HBIX HCKOIIae-
MBIX

3uate (39) HOpMaTHBHBIE JTOKYMEHTHI IO
NPOMBIIIJIEHHOH 0€30HacHOCTH M OXpaHe

Tpyaa

Ymers (Y9): umcmonap30BaTh HOPMATHBHBIC
JIOKYMEHTBI 10 MPOMBIIUICHHOW 0€30IMacHo-
CTH W OXpaHe TpyJa MpH NPOU3BOJICTBE pa-
00T TO PKCIUTYyaTallMOHHOW pa3BejKe, OOBI-
4ye U nepepaboTKe TBEPHBIX MOJE3HBIX MCKO-
MaeMBIX

Bnaners (B9): HaBelkamMu mOMCKa HOpMa-
TUBHBIX JOKYMEHTOB I10 IPOMBIIIJICHHON
0e30IIacCHOCTU U OXpaHe TpyAa IpHU MPOou3-
BOJICTBE PadOT IO IKCIUTyaTallMOHHOW pa3z-
BEIIKE, TOOBIUE U mepepaboTKe TBEPIBIX TIO-
JIE3HBIX MCKOIIAeMBbIX

OIIK-17.2. BeinonHsieT pacyeTsl

3uath (310) BUABI TEXHUYECKUX CPEICTB U
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JKCILTyaTallH
MMOA3EMHBIX 00OBEKTOB

TEXHUYECKUX CPEJCTB U CHCTEM
0€30IIacHOCTH, B TOM 4YHCIE C
WCIIOJIb30BAaHUEM  MH(OPMAIIH-
OHHEIX TEXHOJIOTHH

cucrteM 0€30I1aCHOCTH

Ymets (Y10): BRITONHATH pacdeThl TEXHUYIEC-
CKHX CPEJCTB M CHCTeM 0€30IacHOCTH, B TOM
YHCIIe C MCIIOJIb30BaHUEM UH(POPMAIIMOHHBIX
TEXHOJIOTUH

Bmagers (B10): HaBBIKaMu pacdera TEXHH-
YECKUX CPEJICTB M CHCTEeM Oe30MacHOCTH, B
TOM YHUCJIC C HMCIOJIb30BAaHUEM HH(OpMAIIK-
OHHBIX TEXHOJOTHI

OIIK-17.3. IIpoBogut oOydeHHE
U HHCTPYKTaX MO 0e30MacHOMY
BBITIOJTHEHHIO paboT

3uare (311) BuABI HHCTpyKTaxked mo Oes-
OIIACHOMY BBITIOJIHEHUIO PaboT

Ymers (Y11): npoBoauth oOyueHUE U WH-
CTPYKTaX 10 O0E30MaCHOMY BBITIOJTHCHHIO
pabor

Brnaners (B11): HaBbIKaMu TpOBENCHUS HH-
CTpyKTaxa 10 O0e30MacHOMY BBITIOJHEHHIO
pabot

4. O0beM JUCHUIIINHBI

OOwmuit 00beM TUCHUIIINHBI COCTABIIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Tabnumna 4.1.
AyIUTOpHBIC 3aHATHS/KOHTaKTHAs paboTa,
®opma
dopma Kypc/ Jac. CamocTosiTenbHa N
MIPOMEKYTOIHOM
00yueHUs ceMecTp [paktryecku | JlabopaTopHEI s pabora, yac.
Jlexun aTTeCTaluu
€ 3aHATHS € 3aHATHSI
OYHas 3/6 16 32 60 JK3aMeH
3a04Has 3/6 6 6 96 SK3aMeH

5. CTpyKTYypa U cofepKaHHe AUCHUILTUHBI

5.1. CTpykTypa IUCUHUIIINHBI

ouHas ¢opma odyuenus (OPO)

Tadmuma 5.1.1

C AynutopHsle
No TPYKTYpa HUCHHILTHHbT 3aHSITHS, Jac. CPC, | Bcero, K K OreHOYHBIE
n/m | Homep | HammeHoBanue a1 | mp. | a6, Jac. Jac. on 1A cpencTsa
paszena paszena
1 2 3 4 5 6 7 8 9 10
VK-1.3 Bonpocs! s
VK22 MUCEMEHHOTO
OIIK-6.1 onpoca,
1 1| TepMommHAMIK | g | 45 | g | 184 | 424 | OIK-6.2 P
a OIK-16.1 | "1@00paTopHbix
OINK-17.1 "
OIK-17.2 | MPaKTHHeCKnX
padoT
VK-1.3 3amaun,
2 2 Temnonepemaya | 10 16 8 19 43 YK-2.2 BOIPOCHI AJIS
OIIK-6.3 MMCBMEHHOT0




CTpyKTypa AUCIUTLINHBI

AynuTtopHble

Ne 3aHSITHA, Jac. CPC, | Bcero, Ko MJIK OreHOYHBIE
n/m | Homep | HammenoBanwue a1 | Tp. | Jae. qac. Jac. cpezcTBa
paszzena pazzena
1 2 3 4 5 6 7 8 9 10
OIIK-6.4 ompoca,
OIlK-16.2 3amnmra
OIIK-17.3 | nmabopaTOpHBIX
171
MPaKTUIECKUX
pabor
VYK-1.3
3 | Tekymmue aTTecTanuu - - - 15 15 VK-2.2 Borpockt zurs
OITK-6.1 aTTeCTAIlUH
OIIK-6.2
OIlK-6.3
OIlK-6.4
OIIK-16.1 | Dk3amenanuon
4 DK3aMeH - - - 7,6 7,6 OIIK-16.2 HBIE BOMPOCH
OIlK-17.1
OIlK-17.2
OIIK-17.3
Utoro: | 16 32 16 60 108 X X
3a04yHas popma o0ydenus (3PO)
Tabmuma 5.1.2
C AynuTopHble
Ne TPYKTYpa HUCHHILTHHBT 3aHATUs, Yac. CPC, | Bcero, K K OreHOYHBIE
n/n | Homep | HaumenoBanue | mp. | Jtee. Jac. Jac. on izl cpezcTBa
pasnena paszaena
1 2 3 4 5 6 7 8 9 10
VK-1.3 Bonpocs! s
VK22 MUCBMEHHOTO
OIIK-6.1 orpocd,
1| q | Tepwommmammk | g b, 1 o | 42 | 49 | OMK-62 saura
a OIK-16.1 n1abopaTopHBIX
OINK-17.1 "
OINK-17 2 | TPAKTHHECKHX
paboT
3amaun,
VK-1.3 BOTIPOCHI JJIs
VK-2. ITHCHMEHHOTO
orpoca,
2 2 Temnonepenaua 3 2 2 43 50 835:22 3aIMTa
OHK-lé.Z ab0paTOPHBIX
OINK-17.3 "
MPAKTHICCKUX
paboT
YK-1.3
YK-2.2
OIIK-6.1 DK3aMeHAIMOH
3 | Sxsamen i i i 9 9 OIIK-6.2 HBIE BOIIPOCHI
OIlK-6.3
OITK-6.4




C AynuTtopHble
Ne TPYKTYpa AUCHHILTHHbT 3aHSITHA, Jac. CPC, | Bcero, K K OreHOYHBIE
n/m | Homep | HammenoBanwue a1 | Tp. | Jae. qac. Jac. on il cpezcTBa
pazzgena pazaena
1 2 3 4 5 6 7 8 9 10
OIlK-16.1
OIlK-16.2
OIIK-17.1
OIlK-17.2
OIlK-17.3
Uroro: | 6 4 4 94 108 X X

04HO-3a04Has (popma o0yuenus (O3PO)
He peanmsyercs.

5.2. ConeprxaHue NUCIUILIAHBI.

5.2.1. Coneprxanue pa3aesioB JUCHUIUIAHBI (IUAAKTHYCCKUE SIUHULIBI).

Pasoen 1. «Tepmoounamuxay.

[IpenMer TEIIOTEXHUKH, €€ MECTO U pOJib B CUCTEME B IOJArOTOBKM HMH)KeHEpOB. CBs3b
TEIUIOTEXHUKH CO CMEKHBIMH HayKamH. Vcropudeckoe pa3BUTHE M MPOOJIEMBI COBPEMEHHOMN
TEIUIOTEXHUKH. TeIUIOTeXHHKAa Ha MPEeInpUATHSIX HEPTAHOW M Ta30BOM MPOMBIIUICHHOCTH.
OcCHOBHBIE  TOJIOKEHHST ~ DHEPreTU4eCKOW IporpaMMbl Ha  JUIMTEIBHYIO  IIEPCIEKTHUBY.
CoBeplICHCTBOBAHUE CTPYKTYpPhl 3HEPreTHMYecKoro OanaHca, HKOHOMHs TOIJIMBA U JHEPIHU.
3amuTa OKpyXaroueu cpeipl. Poib OTEYECTBEHHBIX YYEHBIX TEIUIOTEXHUKOB M HMCIOJIb30BAaHUE
JOCTMDKEHUN HayKd M TEXHHUKH C IIeJbl0 (POPMUPOBAHUS y CTYAEHTOB aKTHBHON IpakIaHCKON
MO3UIMH, HDABCTBEHHBIX KA4€CTB, HEOOXOUMBIX /7151 MPO(ECCUOHATbHON AESITETbHOCTH.

[IpenMer TexHHUYECKOW TepMOIMHAMUKU U €€ MeToibl. Temnora u pabora Kak (Gopmbl
nepenaun sHeprur. Pabouee Teno. Tepmonumnammyeckass cucrema. [lapameTpbl COCTOSIHMSL.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSIHUE.

IlepBoe Hauaso TEepMOAUMHAMUKU. TepMoauHaMu4eckas M IOTEHLUalbHas padorta.
Tenno€MKOCTh MpH TOCTOSHHOM JaBI€HUM M 00bEME. 3aBUCHUMOCTh TEIJIOEMKOCTH OT
Temneparypbl. CpelHuEe U HCTUHHBIE TEIUI0EMKOCTH. OnpeiesieHne cpeiHen TEIII0EMKOCTH CMECH.
YactHele ciayyan 1-ro Hayajia TEpMOAMHAMMKM — IPUHIMUI 3KBUBAJIEHTHOCTH, 3akoH ['ecca,
OPUHIUN  UCKIoYeHHoro Perpetuummobile 1-ro pona. IloHsTHE © BHYTpEHHEW SHEpPIrHH.
CylHOCTh TMEpPBOr0 Hayaja TEPMOJMHAMUKU. AHAIUTUYECKOTO BBIpAKEHUE 1-ro Hauana
tepmoanHamuku. [TorsiTue 06 sHTansnUU. 3aKoH Maiiepa.

Tepmonnnamuyeckue mnporeccol. Kiaccuduxanuss mnporeccoB H3MEHEHHS COCTOSHUSL.
ITonutponHeie npouecchl. YpaBHEeHHs NOJUTponsl. [lokazarens moauTporbl. AHaIU3 IPOLECCOB
Ha OCHOBE CpaBHEHHs IIOKa3aresiel IOJIUTPOIbl. YacTHBIE Ciydau IOJIUTPOIHOIO Iporecca —
U30XOPHBIN, U300apHBIA, agradaTHbIN, H30TepMUUYecKuil. TepMOIMHAMUYECKHI aHAIU3 POIIECCOB
B Kommpeccopax. [lopmmneBoit kommpeccop. Ilpunuun npeiictBus. Pabora, 3arpaumBaemas Ha
npuBoj Komrmpeccopa. MHnukaTopHas quarpamma. Mzotepmudeckoe, aanadaTHOe U MOJIUTPOITHOE
CKaTHE.

Bropoe Hauano TepMOAMHAMHKM. TeIUIOBbIE MalIMHBI, TEIUIOBBIC JABUTATENd U
XOJOAUIbHbIE MamMHbl. Kpyrosele mpoueccsl (LIMKIIbI) TEIUIOBBIX MamiMH. [Ipsimble u oOpaTHbIE
nukibl. Tepmudeckuit KIIJ w xomogmnpabld kodddunment. [luxkn KapHo m ero cpoiicTaa.

9



TepMoguHamMuyeckass IIKajJla  TeMmieparyp. AHAIUTHUYECKOE  BbIpaXEHHE 2-TO  Hayaja
tepMonuHaMuKH. CTaTucTHdeckoe M (puiaocockoe TOIKOBAHWE 2-TO Hayala TEPMOJIUHAMMKH.
M3MeHeHHne SHTPONUU U PabOTOCIIOCOOHOCTh H30JIMPOBAHHOW TEPMOJUHAMUYECKONH CHCTEMBI.
[Tonsitue 06 skceprun. Vi3mMeHneHune sHTponuu paboyero Teina B TEPMOJAMHAMUYECKUX IMPOLIECCax.
Koopaunarer T-S. Tlpomeccet mapoobpazoBanusi B P-V, T-S u h-S muarpammax. YpaBHenue
Knaiinepona-Knay3uyca. Pacu€r TepmMoarnHaMUYECKUX MPOIIECCOB ¢ MOMOIIBI0 Tabnwui u P-V, T-S
u h-S nuarpamm.

Huxaer IBC u I'TY. Hukn peaktuBHOro apuratens. AHanu3 nukioB. Tepmuueckuit KIT/]
nukia TeroBoro asurarens. Meroasl noseimenus: KIT/. CpaBaenue tepmudeckux KITJ[ nukiaon
10 CPETHUM TEMIIEpaTypam.

[{uxsl MapocunoBsIX yCcTaHOBOK. [IpuHIMNIManbHas cxema NapoCHIIOBON yCTaHOBKHU. L{uki
PenknHa. BiusHue HadanbHBIX M KOHEYHBIX napameTpoB unukina PenknHa Ha ero KIIZ.
N3obpaxkenne nwmkiaa B P-V, T-S u h-S mmarpammax. IlyTu mOBBIIEHHS SKOHOMHUYHOCTH
MapOCUJIOBBIX YCTaHOBOK. TermoduKkanuoHHbIi Huki. buHapHbIi ¥ mapora3oBbiii HUKIbL. [IpsMbie
npeoOpazoBarein  IHEPIrHH. TepMmoanekTpuyeckue  reHepaTophl. TepMO3MUCCUOHHBIE
npeoOpazoBarenu. MI'J[-reHepaTopsl.

[ukabl XOJNOAMIBHBIX MAIIMH, TEIUIOBOTO Hacoca, TepMoTpaHchopMaTopoB. LIuKibI
XOJIOMJIBHBIX YCTAHOBOK. XOJIOAMIBHBIA KOI(PPHUIMEHT M XOJOJOMPOU3BOAUTEIBHOCTD. LK
MapoBOH M BO3AYIIHONH KOMIIPECCOPHOU XOJIOAMILHON ycTaHOBKHU. [loHsATHE 00 aOCOPOIIMOHHBIX U
MapOIKEKTOPHBIX ycTaHOBKaX. CylmIHOCTH TpaHchopmaruu, KodpGUIMEeHT mpeodpa3oBaHus TEIUIa,
IUKJIBl TIOHIDKAIOIIETO M TOBBIMIAIOMIETO TEPMOTPaHCHOPMATOPOB, ILHKIBI COBMECTHOTO
MOJIy4eHUS TeIla U XO0JIoa.

Pazoen 2. «Tennonepeoauay.

[IpenMer u 3amauM TEOpUU TEIUIOOOMEHAa. 3HAHUE TEIJI0OOOMEHa B TMPOMBIIUICHHBIX
npoieccax. Buabl mepeHoca Temiia — TEMJIONPOBOAHOCTb, KOHBEKLMS, H3aydeHue. CIO0XKHBIN
TerioooMeH. Oco0eHHOCTH TeII000MeHa B MHOTOJIETHE MEP3IBIX TpyHTaX. OCHOBHBIE TIOJIOKEHUS
TEOpUHU TEIIONPOBOJHOCTU. TemrepaTypHoe Moje, TeMIepaTypHblil rpaaueHT. 3akoH Dypbe
HuddepenunansHoe ypaBHeHHE TerionpoBogHocTu. Koad¢uuueHT TemmnepaTypornpoBOJIHOCTH.
TermmonpoBOAHOCTh MPHU CTAUMOHAPHOM PEKUME OJHOCIOMHOM W MHOTOCIOMHOM IUIOCKOW |
UWIMHIPUYECKON CTEHOK.

OcHOBHbIE TIOJOXKEHHS U y4EHHS B KOHBEKTHMBHOM TemiooOMeHe. Du3ndeckas CyIIHOCTh
KOHBEKTHBHOTO TerooOMeHa. YpaBHeHHe HprioToHa-Puxmana. OCHOBHBIE TOJOXKEHHUS TEOPUU
MOTPAHUYHOTO CJIOA.

OcHOBBI TeopuH MOAOOMSI U MOJETHPOBAHUS. YCIOBUA MOA00OMS (DU3HUECKUX SIBICHHM.
[lepBas m BTOpast Teopembl momodus. KpurepuanbHpie ypaBHeHUs. Omnpenensioniue KpUTEpUH
nonobus. Tperbs Teopema momobusi. Meron mMonenupoBanus. PU3HUECKUN CMBICT OCHOBHBIX
KpuTepueB mnonobus. AnHamu3 pasmepHocTeil. IloHATHe O MareMaTHdeckoM MOJIEIUPOBAHUU.
Tennonepenaya mpu BBIHY)KICHHOM TEUYEHUHW KUIAKOCTH. TermTooOMeH TpH ABUKEHUU BIOJIb
IJIOCKOM TOBEPXHOCTH, TEIUIOOTAAua MpPU JIAMUHAPHOM TEUYEHUU KUIKOCTEH B THAIKUX U
[IEpPOXOBATHIX, MPSMBIX M HM30THYTHIX TpPyOax, KPYIJIOTO M HEKPYrjaoro cedeHus. PacdyérHbie
ypaBHEeHUs Toa00us. Teruoornada TpU MOMEPEeYHOM OMBIBAHHUM OJMHOYHON KPYTJiod TPYOBI.
Temoota4a mpu MONEPEYHOM OMBIBAHUH ITYYKOB TPYO pacIioIOKEHHBIX KOPUIOPHO U IIaXMAaTHO.
Temoornaua mpu cBOOOJHOM ABMXKEHUHU >KUIKOCTH. TemnooTauya B HEOTpaHMUYEHHOM OOBEME.
JlamunapHass U TypOyJeHTHass KOHBEKUHUS y BEPTHKAIbHBIX MMOBEPXHOCTEW M TOPU30HTAIBHBIX

TpyO.
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Tennoo6men uznyuenuem. OOuMe NOHATUA U onpeneieHus. Tenaoo0MeH U3Ty4eHueM Mpu

HAJIMYMUU HKpaHoB. M3mydyenue razo. JIyuncTsiii TeI000MeH B MOTOKAX U KaMepax CropaHusl.
Temnmonepenaua. OcHOBBI pacué€ra TeruooOMeHHbIX amnmapatoB (TA). Temnmomepemnaua kak

BUJ| CJIOKHOTO TeruiooOMeHa. Termonepenaya depe3 OJHOCIONHYIO B MHOTOCIIOWHYIO TUIOCKYIO U

WIMHAPUYECKYIO CTEHKH NpU cTarmuoHapHoM pexume. Koadounument rteronepenaun. Ilytu

MHTECHCU(PHUKAIIMN TIpollecca Terionepeayu.
Haznauenue, kmaccudukanuss ¥ cXeMbl TerIOOOMeHHbIX amnmapartoB. [lpunuun pacuéra TA.

Kputnueckuii nuameTp TENJIOBOM H3OJISIIUU.

KoHcTpykTuBHBIN 1 moBepouHbIid pacuétbl TA. OCHOBBI rHApOIMHaAMUYEcKoro pacuéta TA.

5.2.2. Coneprkanue AUCIMIUIMHBINO BUIAM YIEOHBIX 3aHITH.

JleKIIHOHHBIE 3aHSITUSA

Tabsma 5.2.1

Ne | Homep pa3gena Obmpewm, gac.
Tema nexuuu
n/n JUCLUILINHEI ODPO | 300 | O30
1 2 3 4 5 6
1 1 ) [Ipenmer TemIoTeXHUKH, €€ MECTO U POJIb B CUCTEME
B IOJTOTOBKU MHKEHEPOB.
2 1 _ IIpenmeT TeXHUYECKON TEPMOAVHAMUKY U €€
METOJIBL.
3 1 - [lepBoe Ha9aIO TEPMOAWHAMUKH.
4 1 1 3 - TepMoarHaMUYECKHE IPOIECCHI.
5 1 - Bropoe Havano TepMoIMHAMUKH.
6 1 - Huxiet IBCu I'TY.
7 1 - I{uKIbI TApOCUIIOBBIX YCTAHOBOK.
8 1 ) Lukotel X0I0AMIBHBIX MALIKMH, TEIUIOBOIO HAcoca,
TEPMOTPaHC(HOPMATOPOB.
9 1 - [Ipeamer 1 3a7a4u TEOPHH TEIIIO0OMEHA.
10 1 ) OCHOBHBIE TTOJIOKEHHS U YUEHHS B KOHBEKTHBHOM
TEIUI0OOMEHE.
2 3
11 2 - OCHOBBI T€OpHHU TIOJJOOUS I MOJICITHPOBAHMSL.
12 2 - Termo00MeH U3IyYeHHEM.
13 2 - Temnonepemaya.
Hroro: 16 6 X X
IIpakTHyeckue 3aHATUSA
Tabnuma 5.2.2
Ne 1 Howmep pasena Omem, gac. Tema npakTHUECKOTO 3aHATHS
n/n JUCHUITUIAHEI OO | 300 | O30
1 1 16 2 ) TepMoauHaMHUUECKH pacdeT LUKIAa KOMIIpeccopa
U JIBUTATENs BHYTPEHHETO CTOPaHHUS
2 2 16 4 ) TernorexHU4ecKuil pacyer IEepBOrO M BTOPOTO
pona TemIo00MEeHHBIX anapaToB
HWroro: 32 6 X X
JlabopaTopHble 3aHATHS
He npenycMmoTtpensl
CamocrosiTesbHasi padora
Tabnuna 5.2.4
No Homep O0nem, Jac. Tema Bug CPC
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Wi pasiema | g0 | 3q0 | 0300
JUCIUIIIINHBI
1 2 3 4 5 6 7
Tepmonunamuka | Bueaynutopnas CP. M3ydyenue tem

1 1 6.4 14 ) TEOPETUUECKOTO Kypca,
3aIJIaHUPOBAHHBIX JUIS
CaMOCTOSITEILHOTO OCBOEHUS

2 1 6 14 ) Bueaynutopnas CP. IloaroroBka k
J1a00PATOPHBIM 3aHSATHSM.

3 1 6 14 ) Bueaynuropnas CP. IloaroroBka
MIPAKTUYECKUM 3aHATHIM

Tennonepenavya | Bueaymnuropuas CP. M3yuenue tem

4 5 7 16 TEOPETHIECKOTO Kypca,
3aIJIaHUPOBAHHBIX JUIS
CaMOCTOSITETLHOTO OCBOEHHUSI.

5 6 14 3 Temtonepenaua | Bueaymuropnas CP. Iloaroroska k

5 71a60PATOPHBIM 3aHATHSIM.

6 6 14 ) Bueaynutopnas CP. IloaroroBka k
MIPAKTHYECKUM 3aHATHIM

7 1-2 15 ) ) ) ITonroroBka K TEKYILLIUM
aTTecTalUsIM

8 1-2 7,6 9 - - [lonroToBKa K IK3aMeHY

HUroro: 60 94 X X X

5.2.3. llpenonaBaHue IUCHMIUIMHBI BEICTCS C TNPUMEHEHHUEM CIEAYIONIMX BHJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

— BU3yanu3aius ydeOHoro marepuana B Power Point B muamoroBom pexxume (JEKIIHOHHBIE
3aHATHS);

— paboTa B MaJbIX IpyIIax (J1abopaTopHbIC 3aHSITHSL);

— pa300p NpaKTUYECKUX CUTYaUH (IPAKTUYECKHE 3aHATHS).

6 TemaTHka KypcOBBIX pad0T/IPOEKTOB
KypcoBbie paboThl/poeKThl yUeOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

7 KoHTpoJibHbIE padoThI

K pemenuto 3agauy KOHTPOJBHOTO 3aJaHUSl CIEAYyeT MPHUCTyHaTh IOCJIE H3Y4EHHUS
COOTBETCTBYIOILIETO pa3feiia Kypca U O3HAKOMIIEHHMEM C XOJIOM PEIICHHs aHAJIOIMYHBIX 33]a4 10
yueOHoil muTeparype.

CTyneHTbl BBINOMHSIOT KOHTPOJbHbIE paboThl Mo 2 pazgenam «TepMoauHaMuKa» W
«Tennonepenauay. [To mocnennei yeTHoit nudpe MMYHOrO MMUpPa CTYJEHTA BHIMOIHAIOTCS 3a/1a41
Ne 1, 2. 3agaun Ne 3,4 BBINONHSIOTCS CTYACHTaMH, UMEIONIUMHU HEYETHYIO TMOCIEAHIO Huppy
anaHoro mudpa. McxonHele naHHbIe K KaKI0M 3a7aue BHIOMPAIOTCS U3 COOTBETCTBYIOIIUX TaOIUI]
1o ToCNeAHEN U mpeanocienuen nudpe mudpa.

[Ipn pemieHnr KOHTPOJIBHBIX 3ajad HEOOXOJUMO COOIIOAATh CJENYIOIIME YCIOBHUS: a)
BBIMKCHIBATh YCJIOBHE 33/1a4d M HCXOJIHbIE JIaHHBIE; 0) pelleHre 3aJady COMPOBOXKIATh KPaTKUM
MOSICHUTEIbHBIM TEKCTOM, B KOTOPOM YKa3blBaTh, Kakas BEIMYMHA OIPENEISIeTCS M MO KaKou
dopmyne, Kakue BEIMYUHBI MOJCTABISAIOTCS B (QOpPMYNy M OTKyJda OHU OepyTcs (U3 YCIOBHSA
3aaud, U3 CHPAaBOYHUKA WM OBUIM OIpENesIeHbl BBIIE U T.JA.); B) BBIYMCICHHUS HPOBOIUTH B
eauauuax CH, nmokassiBaTh xon pemieHud. [locne pemieHns 3agaun HY)KHO JaThb KpaTKUM aHAIU3
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MMOJIYYCHHBIX PE3YJIbTATOB U CACIAaTh BBIBOALI. Bcerz[a, €CJIM 3TO BO3MOXXHO, HY)KHO OCYHICCTBJIIATH
KOHTPOJIb CBOUX I[ef/'ICTBI/Iﬁ " OICHHUBATb JOCTOBCPHOCTDH IMOJTYYCHHBIX YHUCJIIOBLIX JAHHBIX.

7.1. TepmoaunamMuka

3agaya 1. Cuwuras TEIIOEMKOCTh HACAIBHOIO Ta3a 3aBUCALICH OT TeMIeparypsl,
ONpENIETUTh: MapaMeTpbl raza B HaYaJIbHOM M KOHEYHOM COCTOSIHMSIX, U3MEHEHHUE BHYTpPEHHEH
SHEpPruM, TEIJIOTY, YYAacTBYIONIYIO B IIpoliecce, W paboTy pacmmpeHus. VcxoaHbie TaHHBIC,
HEOOXOUMBIC IS PEIICHUS 3a/1a4u, BBIOpATh M3 Ta0JI. 1., 3aBUCHMOCTh BEIHYMHBI TEIIJIOEMKOCTH
OT TeMIIepaTypbl IPUBEACHA B IPHIOKEHUU 1.

Taomuua 7.1
IMocnenuss Hpero-
uudpa [pormecc t1,°C t;,°C AN T'a3 P, MIla m, KT
mmpa wadpa
mmdpa
0 U3oxopHbIi 2400 400 0 0, 1 2
1 UzobapHsbIit 2200 300 1 N, 4 5
2 Anma0aTHbII 2000 300 2 H, 2 10
3 U3oxopHbIi 1800 500 3 N, 3 4
4 N306apHbIii 1600 400 4 CcO 5 6
5 AnnabarHbIi 1700 100 5 CO, 6 8
6 U3oxopHbIi 1900 200 6 N, 8 3
7 N306apHbIii 2100 500 7 H, 10 12
8 AnnabaTHeIi 2300 300 8 (o)) 12 7
9 N3o6apHbIi 1500 100 9 CO 7 9

3agaua 2. Jlna Teopernueckoro 1ukiaa ['TY ¢ moaBoioM TEmIOTHl MpU MOCTOSHHOM
JABJICHUM OMNPEJENUTh TMapaMeTpbl pabouero Tena (BO3AyXa) B XapaKTEPHBIX TOYKaxX IIHMKIA,
MOABEACHHYIO U OTBEACHHYIO TEIUIOTY, pabOTy W TEPMHYECKUN K.I.J. IMKIJA, €CIIM HadaJbHOE
nasienue p; = 0,1 Mlla, HayaneHas Temmepatypa t; = 27,°C, cCTeleHb MOBBIIICHUS TaBICHUS B
KOMIIPECCOpe T, TEMIIepaTypa rasa rnepej TypoOuHo ts.

Tabmuma 7.2
ITo- p [Ipenro- Mocren- P Ipenro-
CIICIHSS _ 1 CIICHSS G, _ 1 CIeHSIS
T=— t1,°C Hss udpa | T=— t;,°c | G, xr/c
udpa P, nudpa Kr/C madpa P, udpa
mmdpa mmdpa p nmdpa
0 6 0 700 35 5 7,5 5 725 60
1 6,5 1 725 25 6 7 6 750 70
2 7 2 750 30 7 6,5 7 775 80
3 7,5 3 775 40 8 6 8 800 90
4 8 4 700 50 9 7 9 825 100

Onpenenuts TeopeTndeckyro MomHocTh I'TY mpu 3amanHOM pacxone Bo3ayxa G. Jlate
CXeMY U LIUKJI YCTaHOBKHU B pv- U Ts-nuarpammax. /laHHble Ui pemieHus 3a1a4u BIOpaTh U3 TaoJl.
2. TennmoeMKOCTb BO3/1yXa PUHATH HE 3aBUCAILEH OT TEMIIEPATYPBI.

3anaua 3. [IpoBecTu TepMOIMHAMHYECKUN pacyeT MOPITHEBOTO JBUTATENS, paOOTAIONIETO

o o . |4 .
no mukiny Jlu3ens, ecnu HayalbHBIA YIENbHBIH O0BEM Traza Vi; CTENEHb CXKATUA & = % ;
2

HayajgbHas TEeMIlepaTypa CKaTus ti; KOJMYECTBO TEIUIA, MOJABOAMMOE B IMKiIE 1. Omnpenenuts
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napaMeTphl COCTOSTHHSI B KpaliHMX Toukax Iukia. DHranbnuio (h), BHyrpenHon sHepruio (U)
ONPEAEINTh OTHOCUTENIBHO cocTosiHuA rasa npu To = 0 K, suTponuio (S) — OTHOCHTEIBHO
cocrosiHus npu ycnoBusx To = 273 K, P = 0,1 MIla. Ilocrpouts nuxi B pv- u Ts-koopauHarax.
Jis kaxzoro mporecca OmnpeneIuTh padoTy, KOJIWYECTBO IMOJABEJICHHOTO M OTBEICHHOTO TEIUIA,
W3MCHCHHUE BHYTPECHHEH OJSHEpPruu, OHHTAIBINUI0 M HHTponuio. Onpenenuts pabdoTy IUKIA,
TepMUYeCKMi K.ILJA. nukiaa. PaGodee temo - Bo3myx, macca 1 kxr. R = 0,287x/Lx/kr-K; C, =
IxJx/xr-K. JlanHbie K 3a71a4e BIOpaTh U3 Ta0IMI. 3.

Tabmauua 7.3
TTocnemmsis mudpa o= Vl/ Ipennocnennss uuppa | Hagampnas temmepa- o, kKK
mudpa v, mudpa Typa cxatus, t1,°C
0 14 0 25 900
1 15 1 20 800
2 20 2 15 500
3 18 3 30 600
4 16 4 40 400
5 15 5 35 850
6 14 6 50 700
7 16 7 30 450
8 18 8 28 550
9 20 9 45 600

3apaua 4. OnpenenuTh KOHEYHOE COCTOSHHUE Ta3a, PACIIMPSIONIErOCs MOJUTPOIHO OT
HAYaJILHOTO COCTOSHUS ¢ Mmapamerpamu Pi, 1, M3MCHEHHE BHYTPEHHEW JHEPIHH, KOJIUYECTBO
MOJIBEJICHHOM TEIUIOTHI, TIOJYYCHHYIO0 paboTy, €ClIM 3a/IaH MOKa3aTellb MOJIUTPOITEI (Nn), KOHEYHOE
nasnenue P;. Tlokasare mpoiecc B pv- u Ts-koopaunarax. McxogHbie JaHHBIE, HEOOXOAUMBIC IS
peleHus 3a1a4u, BIOpaTh U3 Taoi. 4.

Tabmuua 7.4
ITocnennss o Ilpennocnenuss
wdpa madpa P, MIla t1,°C P,, MIla n madpa mmdpa l'az m, KT
0 0,5 100 0,1 1,2 0 0 1
1 1 70 0,5 1,5 1 N2 2
2 15 110 1,0 14 2 co 2N 3
3 2 120 15 11 3 H 2 4
4 2,5 80 0,5 1,3 4 OZ 5
5 3 90 1,2 1,2 5 C02 6
6 3,5 130 15 14 6 0 2 8
7 4 150 0,2 1,6 7 Cé 2
8 5 200 2 1,2 8 N 5
9 6 250 3,5 15 9 2 3

7.2. Tenjonepeaaia

3amaua 1. [Tnockas cranpHas creHka TonmuHoN 01 (A3 = 40 Bt/M-K) ¢ omHOU cTOpOHBI
OMBIBAETCSl Ta3aMH; IPU 3TOM KOA(D(GHUIIMEHT TEIUIO0TAaYr paBeH o1. C Ipyroil CTOPOHBI CTEHKA
U30JIMPOBaHa OT OKPY)KAOIIETO BO3IyXa IJIOTHO MPHJICTAIOIIEeH K HEH IMIaCTUHON TOIIIUHON Oy (A2
= 0,40 Br/m-K). Koaddumnuent temnooraayn OT IUIACTHHBI K BO3AYXY paBeH op. OmnpenenuTtsb
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TEIJIOBOM TOTOK (1 Br/M® u TeMneparypsl ti, tp U t3 HTOBEpXHOCTEH CTEHOK, €CIU TeMmmepaTypa

IPOJYKTOB CrOpaHus tr, a Bo3ayxa - t,. lanHble 11 pernenus 3aaauu BeIOpaTh U3 Taba. 5.

Tab6yuma 7.5
Hocnensss [Ipennocneanss
2, ° 2, o
unq)p;amn(b- 01, MM 0y, Br/M*K t,,°c ndpa mudpa 02, MM o, Br/Mm™-K t,,°C
0 5 35 350 0 10 5 30
1 6 45 400 1 12 6 25
2 7 40 370 2 14 7 20
3 8 30 350 3 16 8 15
4 9 35 330 4 18 9 10
5 10 25 300 5 20 10 5
6 6 42 380 6 22 9 0
7 5 30 320 7 24 8 -5
8 3 34 400 8 26 6 -10
9 4 38 280 9 28 5 -20

3agaua 2. Bozayx TeueT BHYTpH TpyObl, UMesl CPEIHIOI TeMIEparypy t,, naBieHue p; = 1

MIla u ckopocth ®. Onpenenuts KOdGUIUEHT TEIIOOTAAYN OT TPYOBI K BO3AYXY (0l1), @ TaKKe

yIEIbHBIA TEIUIOBOM MOTOK, OTHECEHHBIM K 1M JUIMHBI TPYOBl, €C/IM BHYTPEHHUI JuaMeTp TpyObl

d;, TommuHa ee & u TermwonpoBoaHOCTh A1 = 20 Bt/(M'K). CHapyxu TpyOa OMBIBACTCS FOPSYHMMHU

razamMmu. TeMnepaTypa u K03(1)(1)I/II_[I/IGHT TCINIOOTAAYMU TIOpAYHNX TIa30B, OMbIBAIOIIUX pr6y,
COOTBCTCTBCHHO PABHBbI ty, Oo. I[aHHBIe, HCO6XO)II/IMBIG AJI1 PCIICHUA 3a1avun BLI6paTI> u3 Tabia. 6.

dusnueckue nmapaMeETphI CyX0oro Bo3ayxa ajisd OnpeaAciiCHUA 01 B3ATb U3 MPUITOKCHUA 2.

Tabmuma 7.6
ITocnenuss
nugpa t,,°c oy, Br/m* K ®, M/C Tpennocne s t,,°C d 0
mudpa mudpa mudpa MM
0 500 20 10 0 150 70 3
1 550 20 9 1 200 80 5
2 600 40 6 2 130 60 4
3 650 50 8 3 100 40 3
4 700 40 10 4 150 20 2
5 750 60 12 5 200 50 3
6 800 50 14 6 250 80 5
7 780 40 16 7 200 60 4
8 740 30 18 8 150 40 3
9 520 20 20 9 100 20 2
. d 100 2em
3anava 3. CtasbHOU TPyOOIIPOBO THAMETPOM % = ¢ Kod(purmeHToM TerIo-
2 110 mm

MIPOBOJAHOCTH A1 MIOKPBIT U30JISAIUEH B 2 €TI0 OAMHAKOBOW TONIMHBI 02 = 03 = 50 MM, miprueM mnep-

BbI cJ10i nMeeT KO3 PUIIMEHT TEIIONPOBOAHOCTH A, BTOPOH As.

Taomuma 7.7
IMocnenusas I
mdpa A, Br/mK Ao, Br/m-K A3, Bt/mK PEATIOCIEIUAS t1,°C t4,°C
mmacbpa nugpa mudpa
0 50 0,06 0,12 0 250 50
1 30 0,03 0,06 1 300 100
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OCoOoO~NO O WN

40
60
45
20
50
40
45
35

0,08
0,10
0,04
0,01
0,05
0,02
0,06
0,04

0,16
0,20
0,14
0,15
0,12
0,08
0,10
0,15

O©CoO~NO U WN

400 200
350 150
500 120
450 90
380 60
280 50
550 20
200 70

Onpenenuth MOTEPH TEIUIOTHI 4epe3 U300 ¢ 1 M. TpyObl, eciu TeMmIieparypa

BHYTpPEHHEHN MOBEPXHOCTH t1, @ HAPYKHOHN IIOBEPXHOCTH M30JsLUH t4. OnpeenuTs TeMIepaTypy Ha

I'paHULC COIIPUKOCHOBCHUA CJIOCB t3. Kak wu3MEHHTCS BEIWYMHA TEILUIOBBIX noTepp € 1 M.

TpyOOIIPOBO/IA, €CIIM CIOW U3OJISAIUU IOMEHATh MECTaMH, T.€. CJIOM C OOJBITUM KO3(PPUIIUEHTOM A

HAJIOXHUTh HEMIOCPEJACTBEHHO Ha MOBEPXHOCTH TPYyOrI? [laHHBIC BHIOpATh U3 TaOIMI. 7.
3agauya 4. OnpenenuTb NOTEPU TEIUIOTHI B EIMHUILY BpEeMEHM C | M. UIMHBI
TOPU30HTAIBHO PACHOJOKEHHON HUIUHAPUYECKOW TPYOBI, OXJaKJAEMOW CBOOOJHBIM MOTOKOM

BO3/lyXa, €CIIM TeMIlepaTypa CTCHKH TPYyOHsI {;, TeMIieparypa Bo3ayxa B MOMEIIECHUH t;, a quamerp
Tpyosl d. Cremenb uepHOTHI TpyObl E; = 0,9. JlanHBIC, HEOOXOAMMBIC IS PCIICHHS 3a/1auH,

BBIOpATh U3 TaOI.§.

Tabmmma 7.8
n IIpeano-
TMocemasist q pearo- TMocnenusis CIIeTHSIS
, CIEeIHAA L. t, te t,
udpa L wdppa mudpa mud- | d, mm mugpa
mrpa mmadpa pa mmdpa
°C °C
0 220 0 150 | 15 5 270 5 100 20
1 230 1 140 | 20 6 300 6 190 15
2 210 2 130 | 25 7 320 7 180 10
3 240 3 120 | 35 8 340 8 170 5
4 250 4 110 | 25 9 360 9 160 0
[Tpunoxenue 7.1
Cpennue n300apHbIe TEIIOEMKOCTH

o Kucnopon | Asot |Bomopon| BoasHol na Okucs yriepoaa Vraekucislil ra3
teCBosy) TP T O o CO,

0 (29,073 29,274 29,115| 28,617 33,499 29,123 35,860
100 | 29,153 29,538 29,144| 29,935 33,741 29,178 38,112
200 | 29,299 29,931 29,228| 29,073 34,188 29,303 40,059
300 [ 29,521 30,400 29,383| 29,123 34,575 29,517 41,755
400 | 29,789 30,878 29,601| 29,186 35,090 29,789 43,250
500 [ 30,095 3L334 29,864| 29,249 35,630 30,099 44 573
600 | 30,405 31,761 30,149 29,316 36,195 30,426 45,758
700 | 30,723 32,150 30,451 29,408 36,789 30,752 46,813
800 | 31,028 32,502 30,748 29,517 37,392 31,070 47,763
900 | 31,321 32,825 31,037 29,647 38,008 31,376 48,617
1000/ 31,598 33,118 31,313| 29,789 38,619 31,665 49,392
1200/ 32,109 33,633 31,828 30,107 39,825 32,192 50,740
1400| 32,565 34,076 32,293| 30,467 40,976 32,653 51,858
1600( 32,967 34,474 32,699( 30,832 42,056 33,051 52,800
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1800/ 33,319 | 34,834 |33,055| 31,192 43,070 33,402 53,604
2000{33,641| 35169 |33,373| 31,548 43,995 33,708 54,290
2200{33,296| 35,483 33,658 31,891 44,853 33,980 54,881
2400{34,185| 35,785 |33,909| 32,222 45,645 34,223 55,391

[Tpunoxenue 7.2

duznyeckue napaMeTpsl cyxoro Bozayxa npu aasienuu 101,3 xlla

t, °C 10°*2, Bm/(m*K) 10%%, M%/c P2
0 2,44 13,28 0,707
100 3,21 23,13 0,688
200 3,94 34,85 0,680
300 4,60 48,33 0,674
400 5,21 63,09 0,678
500 5,75 79,38 0,687
600 6,23 96,89 0,699
700 6,71 115,4 0,706
800 7,19 134,8 0,713
900 7,64 155,1 0,717
1000 8,08 177,1 0,719

8. OueHka pe3yJIbTATOB OCBOECHHS TMCIHIIJIUHBI

8.1. Kpurtepuu oOIEeHWBaHHS CTENEHU IOJHOTHI M KadyecTBa OCBOCHUS KOMIIETCHIIUH B
COOTBETCTBHUH C TUTAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxennn 1.

8.2. PeliTuHroBas cucTeMa OIEHUBAHHS CTEMEHH TIOJHOTHI W KauyecTBa OCBOCHUS
KOMIIETEHIIMH 00y4Jaromuxcst ouHoi opmbl 00yueHus npeacTaBieHa B Tadbmaune 8.1.

Tabmuna 8.1
Ne n/mt Bunb! MmeponpusTuil B paMKax TEKYLIETO KOHTPOJIS Kommuecrzo
0ayioB
1 2 3
1 Texymas aTTeCTaIus
11 Craua 1ab0opaTOpHBIX M NPAKTHYECKUX paboT 1o paszneny 1 15
1.2 ITucemeHHbIH ompoc 1o pasneny | ANCIUTUTHHEL 15
HNTOI'O 3a nepBy1o TEKYIIYIO aTTECTAIIUIO 30
2 TeKylIlas aTTeCTaIus
2.1 Craua 1a0b0paTOPHBIX M MPAKTHYECKUX paboT 1o pazaenam 1-2 15
2.2 [TucebmMeHHBIH onpoc 1o pazaenam 1-2 15
NTOI'O 3a BTOpPYIO TEKYIIYIO aTTECTAIII0 30
3 TeKymias aTTeCTaIs
3.1 Craua 1a00paTOPHBIX M MPAKTHYECKUX padoT 10 paszeny 2 15
3.2 IIpe3zentanus noknaga 5
3.3 [TucpbMeHHBIH onpoc 1o pazaeny 2 AUCHUILITHHBI 20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTALUIO 40
BCEI'O 100

9 VYueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecnieyeHUe TUCIHIIINHBI

9.1. IlepeueHb peKOMEHIyeMOM JINTEpaTyphl npeacTasiieH B [Ipunoxenun 2.
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9.2. CoBpemenHble TpodeccroHanbHbIE 0a3bl MaHHBIX W MH(GOPMAIIMOHHBIE CIPABOYHBIC
CUCTEMBI

— CobcTBennas noiaHotekcToBas 6a3a (I16/1) BUK TV,

— Hayunas snextponnas 6ubnmoreka «eLIBRARY.RUy,

— Hayuno-texuudeckas 6ubmmorexka ®I'BOY BO PI'Y wedru u raza um. U.M. ['yOkuHa,;

— Hayuno-texanueckas 6ubauorexka ®I'bOY BIIO YIHTY (r. Ya);

— Hayuno-Texauueckas 6ubnuorexka ®I'bOY BIIO VI'TY (r. YxTa);

9.3. JluneH3nOHHOE M CBOOOJHO PacIpOCTpaHsIEMOE MPOrpaMMHOE OOecleYeHue, B T.U.
OTEYECTBEHHOTO TIPOU3BO/ICTBA:

1. Microsoft Office Professional Plus;

2. Microsoft Windows.

3. Zoom.

10 MaTepuaJibHO-TeXHHYECKOE 00ecneyeHne THCIUTITHHbI

ITomemenus s IMPOBCACHUA BCEX BHUAOB pa6OTLI, NpeaAyCMOTPCHHBIX y‘Ie6HHM IIJIaHOM,
YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPCACTBAMUA 06y‘IeHI/I${.

Taobmauua 10.1

[lepeyeHp TEXHMUECKUX CPEACTB OOYUCHHUS,
[Tepeuens 06opynoBaHUs, HEOOXOAUMOTO AT

Ne n/n HEOOXOAUMBIX JJIsl OCBOCHUS TUCIUILTHHBI
OCBOCHHMS AUCIUIIIINHBI
(meMoHCTpaInMoHHOE 000PYyTI0OBAaHUE)
1 MoHO0JI0K, TOKyMeHT-Kamepa, ['a30BbIii HHppakKp. IIpoekTop, akycTudeckas cucremMa (KOJIOHKH),

nanyuarens [ MN-20UGM, I"a30BbIii nHppaKkpacH. IIPOEKLIMOHHBIN YKPaH, UHTEPAKTUBHASL IOCKa
nznyyatens [N-20, ['a30Bb1 TemIOreH. A3pouiBaHK

AS 210, Currammzarop CTT-1, TepMOKOHTpOI K
nanyyaremo, [ PTIIII-10MC, Kommpeccop Apollo 50-2

11 Metoauueckue ykazanus no opranuzanun CPC
11.1. MeTtoauueckue yKka3aHus 110 MOJATOTOBKE K MPAKTUYECKUM, JIAOOPATOPHBIM 3aHSTUSIM.

Tennorexuuka [Tekct]: yueOno-meroanueckuit kommuiekc / I'. B. baxmar, E. H. Kabec. -
Tromens :TroMm['HI'Y, 2001. - 151 c.
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Jucuunimza

[Tpunoxenune 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHHMA KOMIIETEHIMH U KPUTEPHH X OLleHUBAHUS

TemnorexHuka

Kon, cnemmansaocTs 21.05.04 T'opHoOe s1e110
Hamnpasnennocts MapKmenaepekoe 1e10

KOZ[ 1 HAMMCHOBAHUEC

Ko Kpurtepuu oneHMBaHUS pe3yNbTaTOB O0OYICHHUS
A pe3ynbpTaTa 0OydeHHs 1Mo puTep Pesy v
KOMIICTEHITHA
JUCIUILTHHE 1-2 3 4 5
1 2 3 4 5 6
He 3HaeT METOJTBI E€MOHCTpUPYET OTHETbHBIE E€MOHCTPUPYET JAOCTATOUHBIE E€MOHCTPUPYET
3HaeT METOZbl CUCTEMHOTO U A TPHPY A PHPY A pHpYy
CHCTEMHOTO M KPUTUYECKOTO | 3HAHUS METOJOB CHUCTEMHOTO W | 3HaHHsS METOJOB CHCTEMHOTO | MCUEPIBIBAIOIINE METO/IOB
KPUTHYECKOTO aHam3a
aHanmM3a  MPOIECCOB U | KPUTHUECKOTO aHajM3a | ¥ KPUTHMYECKOTO0  aHaJM3a | CHCTEMHOTO M KPUTHYECKOIO
MPOLIECCOB U 00OPYIOBaHMS,
HOHONE3VEMbIX i, 000pyI0BaHUS, MPOIIECCOB M 00OPYIOBaHMs, | MPOIIECCOB W 00OpyAOBaHUs, | aHAIM3A MIPOLIECCOB u
YK-1. a3 a6o¥1<e U Ke aTaEEH UCIIOJIb3yEMBIX NIPH | UCTIOJIB3YEMBIX IPH pa3paboTKe | MCIIONIb3YEMBIX mpu | 000pyIOBaHUS, UCHOIB3YEMBIX
Criocoben pasp ) pa3paboTKe ¥ JKCIUTyaTallid | ¥ OKCIUTyaTal[id  CJIOKHBIX | pa3pabOTKe ¥ 3KCIUIyaTallMy | Ipu pa3pabotke u
CJIOKHBIX TETUIOTEXHUYECKUX
OCYWECTBAATL | ' o e {rerasooii CIIO>KHBIX TEIUNIOTEXHUIECKUX CHUCTEM B | CIOXHBIX TEIUIOTEXHHYECKHUX | IKCILTyaTaIlHd CIIOKHBIX
KPUTHYECKUHA oThac.  UX  Devorre p | TETVIOTEXHHUECKHX CHCTEM B He(Tera3oBoi  OTpaciv, WX | CHCTeM B  He(Tera3oBOW | TEIUIOTCXHHYECKUX CHCTEM B
aHaIn3 MI(}Jne H1:13au1/n/1' p METOIKH He()TerasoBoil OTpaciy, WX | PpEMOHTE ¥  MOJCPHHU3AINM; | OTpacid, MX peMOHTe U | HeTerazoBol oOTpacium, UX
POOJIEMHBIX a3 ap6OTKI/I ’ crpateryy | PEMORTE M MOICPHU3ALMH; | METOJMK pa3paboTKH CTpaTeruu | MOJCPHU3AIINM; METOAWK | pEMOHTE W MOJCpPHHU3AIIHM;
CUTYyaIlid Ha I;[eﬁimnﬁ s BBMBJTII;HM Y | MeTommKH pa3paboTKu | meHCcTBUH IS BBIABICHHS U | pa3paboTKu CTpaTeruu | METOJIUK pa3paboTku
OCHOBE N o6emHo | CTPATErHH JEUCTBUI U1 | pelIeHus MpoONIeMHON | NeHcTBUH AN BBIABICHHUSA W | CTpaTerMHl  JEHCTBHHA  UIA
CHUCTEMHOTO IC)H AL B o6nagfm rexyy | BPUTBTCHMA M DCIICHWS | CHTYallui B 00JacTH TEXHUKHU U | PEUICHUs pOoOJIEMHOM | BBISABJICHUS u pereHus
MoJIX0/1a, Y o NpoOJIEeMHON  CUTyalluk B | TEXHOJIOTUH, HCTIOIB3YEMBIX | CUTYaIlMM B O0JIACTH TEXHUKH | MPOOJIEMHOW  CHUTyallid B
1 TEXHOJIOTHH, UCTIONb3yEeMbIX o
BBIpa0aTHIBAThH . A3aAGOTKE " obmactu TEXHUKH U | IpH pa3paboTke W | ¥ TEXHOJOTHH, HCIIONBb3yeMbIX | 00sacTu TEXHUKHU u
CTPaTEruio EECH aTa]EHHp P TEXHOJIOTHH, UCTIONB3YEMBIX | OKCILTyaTaIruu CIIOKHBIX | TIPH paspaboTke W | TEXHOJOTHH,  HWCTOJIB3YEMBIX
JeHCTBUI Y pu pazpaboTke U | TETUIOTEXHUYECKUX CHCTEM B | JKCIUTyaTaluu CIIOKHBIX | TIPH paszpaboTke u
TETJIOTEXHMYECKUX CHCTEM B N
SKCILTyaTaluu CIIO)KHBIX | He()TETa30BOM  OTPACiM, WX | TEIUIOTEXHHYECKHX CHUCTEM B | JKCIUTyaTallHd CJIOXHBIX

He(Tera3oBoii  OTpaciy, HX
pPEeMOHTE ¥  MOJCPHH3ALMH
(1)

TEIUIOTEXHUYECKUX CUCTEM B
He(Tera3oBoi OTpaciy, HX
PEMOHTE ¥ MOJICPHU3ALIHH

PEMOHTE U MOACPHU3ALNN

HedrerazoBoil orpacim, HX
PEMOHTE U MOJAEPHU3ALUU

TCINIOTEXHUYCCKHUX CHUCTEM B
HC(l)TCF.’:BOBOﬁ oTpacivu, Hux
PEMOHTE U MOACPHU3AINU




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMITETEHITUHI
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He ymeer npumeHars | YMeeT OpUMEHSATH  METOHbI | YMEET NpPUMEHAThH MeTozanl | B COBEPILEHCTBE yMeEeT
YMeeT NpUMEHSATb METOIBl | METOIbI CHCTEMHOIO | CUCTEMHOI'O oAxoa U | CUCTEMHOIO oaxoza U | OIPUMEHATh METOJbl CUCTEMHOIO
CHUCTEMHOTO  MOJIXOJa U | MOAXOAAa M KPUTUYECKOIO | KPUTHYECKOIO aHalau3a | KpUTUIECKOIO aHaIM3a | moaxoma M KPUTHYECKOTO
KPUTHUYECKOTO aHa/IM3a | aHaIM3a MpOOJIEeMHBIX | POOJIEMHBIX ~ CHTYallMi TIpH | MPOOJNEMHBIX CHTyalldii TPH | aHaJM3a TPOOJIEMHBIX CHTYaIlHi
MPOOJIEMHBIX CHUTYalldii TPH | CHTYyallMidi TP peal3aldil | peajn3alid TEXHOJOTHUECKUX | peayn3aliii TEXHOJOTHYECKUX | TIpH peanuzanuu
peai3aluy TEXHOIOTHYECKUX | TEXHOJIOTMYECKUX HPOIIECCOB HedTerazoBoro | mpoueccoB He()Tera3oBoro | TEXHOJIOTHYECKHX TIPOIIECCOB
TIPOIIECCOB He(Tera3oBoro | MpoLeccoB  He(TErazoBOro | MPOHM3BOJCTBA; MIPOM3BO/ICTBA; He(Tera3oBoro  MPOM3BOJCTBA;
TIPpOM3BOACTBA, TIpOMU3BOACTBA, TCINIOTEXHUYECCKUX CHUCTEM B TCIVIOTEXHUYCCKUX CHCTEM B | TCIUVIOTCXHHUYCCKUX CHUCTEM B
TCIUIOTEXHMYCCKAX CHCTEM B | TCIUIOTEXHHYCCKUX CHCTEM B | He()TerazoBoi oTpaciy, | HedTerasoBoii oTpaciy, | HeTera3oBoi OTPaCIIH
negrerasopoii otpaciu (Y1) HedTerasoBoii oTpaciu Jlonyckas 3HAYUTEJIbHBIE | AOMYCKasi  HE3HAYUTEJbHbIC
HCTOYHOCTH U MOTPCHIHOCTHU HCTOYHOCTH
Braneer HABBIKAMI He Bimageer wHaBblkamu | Biajgeer HaBblkamMu cucreMHoro | Bmaneer HaBbikamu cuctemHoro | B COBEPILEHCTBE BJIAJICET
CHCTEMHOLO CHCTEMHOIO HHTEJUIEKTYaIbHOIO  MBILUIEHUS, | MHTEJUIEKTYaIbHOTO HaBbIKAMHU CHCTEMHOI'O
HHTEIJUIEKTYaIbHOTO SKCTIEPTHBIX OLICHOK, | MBIIIIECHMS, SKCHEPTHBIX | MHTEIUIEKTYaJbHOIO MBIIIICHHUS,
HHTEIJUIEKTYaIbHOTO N N N
MBIIUICHUS,  OKCIEPTHBIX | KOJUIEKTUBHOW I€HEpalMy WaeH U | OLEHOK, KOJUIEKTUBHOM | SKCIIEPTHBIX OLICHOK,
MBIIIIIEHHYS, SKCIIEPTHBIX . . N N N
OLLCHOK comtektuso | CHEHOK KOJUIEKTHBHOM | OCYLIECTBJIEHHS MPEAJIOKEHUH N0 | TeHepaluu uaen U | KOJJIGKTUBHOM reHepauuy uael u
ren a£IHH — 4 | renepatmu uaen U | COBEPILUEHCTBOBAHHUIO TEXHUKU M | OCYLUECTBICHHUSI MPEIIOKEHUM | OCYIIECTBICHHS  NPEIUIOKESHUM
oc epeCTBJ'IeHI/IH OCYHICCTBJICHUA TeXHOHOFHﬁ; HaBbIKaMH pa60T1)1 1o COBCPHICHCTBOBAHUIO | IO COBCPHICHCTBOBAHUIO
ZI}ZJU_[IO)KCHI/Iﬁ o MPEAJIOKEHUM o | co CJIOKHBIMA | TEXHUKHU 51 TEXHOJIOTUM; | TEXHUKU 51 TEXHOJIOTUH;
1P COBCPHICHCTBOBAHUTO TCIVIOTCXHUYECCKMMHN CUCTEMAMHM | HaBbIKaMH pa6OTBI CO | HaBbIKaMH pa6OTI)I CO CJIOKHBIMH
COBCPUHICHCTBOBAHUIO TEXHUKU o o
o TEXHUKN n TEXHOJIOI'NH, B He(bTerasmson OTpaciiu, CJIOKHBIMHU TEIUVIOTEXHUYCCKUMHU CUCTEMAMU
)44 TEXHOJIOTUH, HaBbIKAMH o
HaBbBIKaMH pa6OTbI CO | OOoITyCKas 3HAYUTCIIbHBIC TEIUIOTECXHNYCCKUMHU B He(i)TeFa?:OBOI/I OTpacin
paboThI co CIIOKHBIMHU .
CJIO>KHBIMHU HETOYHOCTH U MOTPEHIHOCTHU CHUCTEMaMU B He(bTel"aSOBOI/I
TEIUIOTCXHUYCCKUMU
TETUIOTEXHUYECKUMU OTpaciu, JIOTyCKast

cucteMaMH B He(TerasoBoii
otpaciu (B1)

cHCTeMaMH B He(Tera3oBOi
OTpaciu

HCE3HAYUTCJIIbHBIC HCTOYHOCTHU
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMIETCHIINI
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He 3Haer | JemoHcTpHpyeT oTHebHbIe | JIEeMOHCTPUPYET JOCTAaTOUHBIE | JleMOHCTpUpyeT
naeT  (yHIAMEHTATbHBIC (byHIaMeHTaIbHbIE 3HaHUA GyHIaMEHTAJBHBIX | 3HAHUS  (YHJAMEHTAJIBHBIX | HCYCPIBIBAIOIIIEC 3HAHUA
SAKOHLI yTe Momramuky | SAXCHE  TCPMOIMEAMUKH | 3aKOHOB TEePMOIMHAMUKY | 3aKOHOB TePMOIMHAMUKH | GYHOAMEHTAJbHBIX  3aKOHOB
(nepoe BTIZ o6 HAYAIO (mepBoe m BTOpOE Hayano, | (IepBoe W BTOpOe Hayalo, | (IepBoe H BTOpPOE HAdalo, | TEPMOAWHAMHKE (TIEpBOE U
P p ’ | Teopun IIUKJIOB), | TEOPHH IUKJIOB), OCHOBHBIX | TEOPHH IHWKJIOB), OCHOBHBIX | BTOpOE HaJao, TEOpHUH
TEOPUH LHUKIIOB), OCHOBHBIC
(bopMbI acpocTpancHny | CCHOBHPIC ¢dopmsl | hopm pacnpoctpaHenus | ¢popm pacnpocTpaHeHus | IUKIOB), OCHOBHBIX  (opm
Telfnoﬂﬂ E np OCTpaHCTBe pacnpocTpaHeHus TEIUIOTBI B NPOCTPAHCTBE, | TEILUIOTBI B  MPOCTPAHCTBE, | PACIPOCTPAHEHHUS TEILUIOTHI B
POIECCH 1 0612) II[)OBaHI/Ie’ TEIJIOTHl B TPOCTPAHCTBE, | MPOIIECCOB U 00OpYJOBaHHMs, | MPOLECCOB U O0OpPYIOBaHHMS, | MPOCTPAHCTBE, IIPOLECCOB U
HEHOJ’ILS eMoe Py I 1/; HPOLECCHI U | UCHOJIB3yeMOro IIpH pa3paboTKe | MCIOIb3YEMOro npu | obopynoBaHus,
Y p o0opyznoBaHue, U OKCIUTyaTallud  CJIOKHBIX | pa3paboTKe M OKCIUTyaTallUH | UCIIOJIb3YeMOTO npu
pa3paboTKe ¥ IKCILTyaTaI[iK
CITOIKHBIX HCIOJIB3yEMOC npu TCINIOTCXHHUYCCKUX CHCTEM B CJIOKHBIX TCINNIOTCXHHYCCKHUX pa3pa60TKe U OKCIUTyaTallunu
pa3paboTke U | HeTerazoBod  OTpaciu, HX | CHCTeM B  He(TerasoBOi | CIOXHBIX TEIUIOTEXHHYESCKUX
TEIUIOTEXHHYECKHX ~CHUCTEM .
. 9KCIITyaTallid  CJIOXKHBIX | PEMOHTE U MOJICPHHU3ALNH OoTpaciM, HX pPEMOHTE H | cHcTeM B Hedrera3oBoii
B He(hTerazoBoi OTpacii, ux
TEIIOTEXHHYECKHX CHCTEM MOJCPHH3AINH oTpaci, WUX pPEMOHTe H
PEMOHTE ¥ MOJCPHU3ALIH o
(32) B He(TerazoBoil orpaciy, MOJCPHH3ALMI
YK-2. ux pPEMOHTE u
Cnocoben MOJEPHH3ALMI
yIpaBIATh Ymeer paspabatbiBath | He pa3zpabarbiBaTh IpoekT | YMeer pa3palaTbiBaTh NPOEKT | YMeer pa3pabaTbiBaTh MPOekT | B COBEPLICHCTBE yMeer
IPOEKTOM Ha | MPOEKT 10 pa3paboTke U | 1o pa3paboTke U | 10 pa3paboTKe M IKCIUIyaTaluH | IO paspabotke u | pa3pabaTbiBaTh HPOEKT MO
BCEX dTamax €ro OKCILUTyaTaluuu CJIOJKHBIX OKCILTyaTaluu CJIOKHBIX CJIOKHBIX TCINIOTCXHUYCCKUX OKCILUTyaTaluu CJIOJKHBIX pa3pa60TKe U OKCILTyaTalunu
JKHU3HCHHOI'O TCIVNIOTCXHUYECCKHUX CHUCTEM TCINIOTCXHHUYCCKUX CUCTEM CUCTEM B He(bTeFa?;OBOIZ TCIJIOTCXHUYCCKHUX CUCTEM B CJIOKHBIX TCINIOTCXHHUYCCKUX
IUKJIA B He(TerazoBoii orpaciu, ux | B HedrerazoBoil orpaciu, | oTpaciM, WX peMOHTY U | HedrerazoBoil oTpacnM, HX | cucreM B He(TerasoBoi
PEMOHTY U MOJCPHHU3AIUU C ux PEMOHTY u MOJCpHU3AIUN C YYE€TOM | PEMOHTY W MOJACPHHU3AIUN C oTpaciu, ux PEMOHTY u
y4eToM aHaM3a | MOJEPHU3AIMK C YYETOM | aHajIH3a IBTEPHATHBHBIX | yYETOM aHaJM3a | MOJEPHHM3ALUM C  y4ETOM
IbTEPHATHBHBIX BapUaHTOB | aHAIN3a AJbTEPHATHBHBIX | BAPUAHTOB €ro  peaju3allud, | aJbTEPHATUBHBIX BapHUAHTOB | aHAIM3a QJIbTEPHATUBHBIX
ero peanu3anyy, | BapHaHTOB €ro | ONmpeAesATh IeJeBbIe JTalbl, | €r0 pealn3allu, ONPENeNsTh | BADUAHTOB €ro pealn3alvy,
OTIPEJIETISITh LIEJICBBIE AT, | pean3alyy, ONPEAeNATh | OCHOBHBIC HANpaBJICHHUsS PadoT; | LeJeBble JTambl, OCHOBHBIC | ONPENENSATh [EJIeBbIe OTarlbl,
OCHOBHBIE HalpaBJICHUs | LIEJICBBIC ATAIbl, OCHOBHBIE | OOBSICHUTH e U | HampaBlICHUS paboT; | OCHOBHBIE HampaBJeHUs padoT;
paboT; OOBSACHUTH WLENH ¥ | HalpaBICHUS pabor; | chopmynuposars 3a7a4d, | OOBSICHUTH e U | 0OBSICHUTH Lesn u
chopMyIHpOBaTh  3a1auH, | OOBSICHUTH e U | CBSI3aHHBIE C IIOJTOTOBKON U | COPMYJIHPOBATH 3amauy, | copMymupoBaTh 3a7a4H,

CBs3aHHBIC C HO)IFOTOBKOI\/’I nu
peanuzanueil TMpoekTa 1o
pa3paboTKe U JKCILTyaTaluu
CIIOKHBIX
TEIUIOTCXHUYECKUX CHUCTEM
B HedTerasoBoil OTpaciu
(v2)

chopMyIupoBaTh 3aaauw,
CBSI3aHHBIC C MOATOTOBKOMU
U peanusaluedl IpoeKTa
o pa3paboTke u
9KCIUTyaTallid  CIIOKHBIX
TEIIOTEXHUYECKUX CUCTEM
B He)TEra3oBoil oTpaciu

peanuzanueit MPOEKTa o
pa3paboTke ¥ OKCIUTyaTaruu
CJIOKHBIX TCINIOTEXHUYCCKUX
CHUCTEM B He(Tera3oBou
oTpaci, JOITyCcKast
3HAYUTEIBHBIC HETOYHOCTH U
MOTPEITHOCTH

CBS3aHHBIC C HO)IFOTOBKOﬁ H
peanuzauuMel  MpoekTa 10
pa3paboTke M JKCIUTyaTaluu
CIIO)KHBIX TETUIOTEXHUYIECKUX
cucteM B HedTerazoBoi
oTpaciu, JIOITyCcKast
HE3HAYMTeJIbHbIE HETOYHOCTH

CBS3aHHBIC C HOHFOTOBKOﬁ )5
peanuzanMed  NpoeKTa  IOo
pazpaboTke U OKCIUTyaTaluu
CIIOKHBIX  TEIUIOTEXHUYECKHUX
CHUCTEM B He(dTerazoBoi
oTpaciu

21




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMIETEHITHH
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
Bnageer HaBblkamu | He Bnameer HaBeikamu | Brageer HaBbIKaMHU | XOpOIIO BiIaJxeeT HaBblKaMu | B coBeplieHCTBE — BiaJeeT
MPAKTUIECKOTO MPUMEHEHUS | MPAaKTHIECKOTO MPAKTUIECKOTO  TIPAMEHEHHS | MPAKTHYECKOTO TIPUMCHEHUS | HaBBIKAMHU MIPAKTUIECKOTO
3HAHUHA TUIPABIMYECKUX M | IPUMEHEHUS 3HAaHUM | 3HAHUI  TUAPABIMYECKUX U | 3HAHUHM TUAPABIMYECKUX U | IPUMEHEHUs 3HAHUM
TEIUIOTEXHUYECKIX 3aKOHOB, | THIPAaBIMYECKUX U | TEIUIOTEXHUYECKUX  3aKOHOB, | TEIUIOTEXHHYECKHUX 3aKOHOB, | THAPABIMYECKUX u
METOIIK pacueTa, | TETUIOTEXHUYECKHUX METOJVK pacyeTa, NPUHIWIOB | METOIOVMK pacueTa, IPUHINIIOB | TEIUIOTEXHMYECKUX  3aKOHOB,
TIPUHIUIIOB pa6OTI)I 3aKOHOB, METOAUK pa6OTI)I TUAPOIIPUBOIAOB, pa6OTLI TUAPOIIPUBOJOB, METOAUK pacyeTa, MPUHIUIIOB
TUAPOIIPUBOIOB, pacuera, NIPUHLIMIIOB | JBUraTelei BHYTPEHHEIO | JBUTareiei BHYTPEHHETo | paboThI TUAPOIIPUBOLIOB,
Z[BHFaTeHeﬁ BHYTPCHHETO pa6OTI)I TUAPONPUBOIOB, cropanus )44 Apyroro CropaHus u Apyroro ﬂBHFaTeHeﬁ BHYTPCHHETO
CropaHus nu Apyroro HBHFaTeHeﬁ BHYTPECHHETO O60pyI[OBaHI/IH, MIPUMEHAECMOT'O 060py)103aH14;1, CropaHus u Apyroro
00opyoBaHus, Ccropanus 5 Ipyroro | B Hed)Tera3oBoM XO3SCTBE, | MPUMEHSIEMOTO B | 000pyIOBaHUs, MPUMEHICMOIO
MIPUMEHSICMOT0 B | 0o0opymoBaHus, JIOIyCKasl sl OIHO0K HedTerazoBom XO35HCTBE, | B HE()TEra30BOM XO3SHCTBE
He(pTEra30BOM  XO3SICTBE | MPUMEHICMOTO B JOTTyCKast ~ HE3HAUHTENbHBIC
(B2) He(TEera30BOM X03sHCTBE OIINOKU
OIIK-6. He 3HaeT
HenocraTouno xopomio 3Haer B
Criocoben 3Hath (33): OCHOBHBIC MOHS- | OCHOBHBIC TIOHATHS, 3HaeT OCHOBHBIE
3HaeT OCHOBHBIC  IOHATHS, COBEpILICHCTBE OCHOBHBIE
MIPUMEHSTh THS, OIHMCHIBAIONINE MEXa- | OMHCHIBAIOIIUC TIOHSTHS, OTIHCHIBAIOIITHEC
o . | omucEIBaromue MeXaHU3MBI . | ToHATHSA, OIHCHIBAIOTITHEC
METOIBI HU3MBI SIBIICHHH, MPOTEKAa- | MEXaHU3MBI SIBIICHH, N MeXaHU3MBI SIBIICHUIA, .
SIBIICHUH,  MPOTCKAIOIIAX B MeXaHU3MBI SIBIICHUH,
aHaJIn3a u IOmMrUX B MAaCCHUBE€ TOPHBIX MpOTCKAIMNX B MacCCHUBE MMPOTCKArOMIUX B MacCCHUBE
MacCCHUBE TOPHBIX opoJa; MMPOTECKArOMIUX B MacCCHUBE
3HAHUA TOpOJ; OCHOBBI Pa3pyIICHUA TOPHBIX MOpOA; OCHOBBI TOPHBIX Topoa; OCHOBBI
OCHOBBI pPa3pymi€HHUA TOPHBIX TOPHBIX Topoa; OCHOBBI
3aKOHOMEPHOCT | TOPHBIX MOPOJ; HU3NUECKUE | PA3PYUICHUS TOPHBIX paspylIeHUs] TOPHBIX MOPOJ;
. nopox; (Qusnyeckue Mponeccs paspylieHUsl TOPHBIX IOPO/I;
eil moBeieHNs U | Tpoliecchl NpU pa3paboTKU | TOPOI; ¢busnueckne (busuUecKkue MPOIECCHl  IMPH
. npu pa3zpaboTku . | ¢u3uYeckue MPOIECCHl MpH
yIpaBJICHHUSI MECTOPOXKICHUN TIONE3HBIX | MPOIECCH MPH pa3pabOTKU . pa3paboTKu  MECTOPOKACHHI .
., . MECTOPOKICHUI MOJIE3HBIX pa3paboTKH  MECTOPOXKICHUI
CBOUCTBaAMH HUCKOITa€MbIX IIOA3EMHBIM MECTOPOXKIACHUU ITIOJIC3HBIX HCKOIIa€MbIX
HUCKOIIaCMBbIX IIOA3€EMHBIM TTOJIC3HBIX HNCKOIIaCMBbIX
TOPHBIX TIOPOA | CIOCOOOM MOJIC3HBIX ~ MCKOIMACMBIX MO3EMHBIM CIIOCOOOM
criocooom MIOJI3EMHBIM CIIOCOO0M
U COCTOSTHUEM 10JI3€MHBIM CIIOCO00M
MaccHBa B He MeeT HpUMeHATH | [locpencTBeHHO MeeT
Ymers (Y3): npuMeHSTH M p el Y Xopomo yMeeT NPUMEHSTH
mpoleccax OCHOBHEIC MOHATHUS, | MPUMEHATh OCHOBHBIC MMOHSATHS, YMeeT TpUMEHSTH OCHOBHBIE
OCHOBHBIC TTOHATHS, OIHCHI- OCHOBHBIC TIOHSATHS,
JNOOBIYH 1 OIUCHIBAIOIIHE OIUCHIBAIOIIHE MEXaHU3MBI TIOHSATHS, OIUCHIBAIOIIUEC
BAaIOIIME MEXaHU3MBI SIBJIC- . N ONHKCHIBAIONINEC  MEXaHH3MBI .
nepepabOTKH . MEXaHU3MBI SBIICHUM, | SBJICHUH, MPOTCKAIOMHX B . MEXaHU3MBI SIBIICHUH,
HUH, MPOTEKANMUX B Mac- SIBIICHHM, TPOTCKAIOIIUX B
TBEPABIX MPOTEKAIOIIUX B MACCHBE | MacCHBE TOPHBIX OpOJI; MPOTEKAIUX B  MAacCUBE
CHBE TOPHBIX TIOPOA; OCHO- MacCHBEe  TOPHBIX  IOPOJ;
MOJIE3HBIX TOPHBIX TIOPOJ; OCHOBBI | OCHOBBI Da3pylIE€HHs TOPHBIX TOPHBIX IIOpOJ; OCHOBBI
Bbl pa3pylICHUs TOPHBIX OCHOBBI Pa3pyLIECHUs TOPHBIX
HCKOIAeMBbIX, a paspyuieHus TOPHBIX | TOPOA; (DU3MYECKHE MPOLECCHI paspylieHUs] TOPHBIX IOPO/;
mopon; (HU3UUECKHe Ipo- OpoJ; (GU3MUECKUE TTPOIECCHI
TAKXKe MPH opoJ; ¢usngeckue | mpu paspaboTke ¢u3ugeckne TPOIECCHl  IMpH
IIECChl TIpH pa3paboTKe Me- . pu pas3paboTke N
CTPOHTEITECTBE . MIPOIIECCH TIPX pa3paboTKe | MECTOPOXKICHUN TIOJIE3HBIX . pa3paboTke  MEeCTOPOXKICHHUI
CTOPOXKICHUH TIOJIE3HBIX s MECTOPOXKICHUH  TIOJIE3HBIX
u MECTOPOXKICHUN HCKOTIaeMBIX TTOJI3EMHBIM MTOJIE3HBIX HCKOTIaeMBIX
HCKOTIaeMBIX  ITOJI3€MHBIM HCKOTIaeMBIX MTOJI3EMHBIM
9KCILTyaTaluu MOJIE3HBIX ~ HMCKOIMAEMBIX | CIIocoOOM MIOJI3MHBIM CTIOCOO0M
crocobom crocobom
IOJI3EMHBIX 10136 MHBIM CIIOCO0OM
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMITETEHIINN
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
COOpYKEHUI He Bnagmeer HaBbikamu ITocpencTeeHHO
Brnamgers (B3): HaBBIKaMu | IpUMEHEHHUS OCHOBHBIX | BIIaie€T Xoporo BiIageeT CB00OOIHO BIIafieeT
IIPUMEHECHNSI OCHOBHBIX IIO- | TOHSTHI; OCHOB | HaBBIKAMH MPUMEHEHHS | HaBBIKAMH NPUMEHEHHS | HaBBIKAMH MIPUMCHEHHS
HATHH; OCHOB Da3pyIICHHS | Pa3pyIICHUS TOPHBIX | OCHOBHBIX IOHSATHH; OCHOB | OCHOBHBIX IIOHATHH; OCHOB | OCHOBHBIX IIOHATHH; OCHOB
TOPHBIX MOPOA; (GM3HUYECKUX | MOPOJ; (u3nUecKUX | pa3pylleHHs TOPHBIX IIOPOX; | Pa3pyIICHHS TOPHBIX IIOPOJ; | Pa3pyIIEHHS TOPHBIX IIOPOL;
MPOLIECCOB IPU pa3paboTKe | MpOLECCOB npu | Gusnueckux mpoueccoB INpH | GU3MUECKHX MPOLECCOB NpHU | (PU3MUECKMX MPOLECCOB IpH
MECTOPOXJCHUI TOJIE3HBIX | pa3paboTke pa3paboTke  MECTOpOXIEeHHUIl | pa3paboTKe MECTOPOXKIEHHH | pa3paboTke  MECTOPOKACHHN
HCKOIIaE€MbIX IO A3EMHBIM MeCTOpO)KZ[eHHFI IIOJIC3HBIX HCKOIIa€MbIX IIOJIC3HBIX HCKOIIa€MbIX ITIOJIC3HBIX HCKOIIaCMBbIX

CIocoooM

ITIOJIC3HBIX HCKOIIAaCMbIX
MOA3EMHBIM CIIOCOOOM

MMO3€MHBIM CIIOCOOOM

[MOJ3EMHBIM CIIOCOOOM

MOJ3EMHBIM CIIOCOOOM

3uate (34): Hauboiee 3¢-
(exTUBHBIE CIIOCOOBI
VIPaBICHUS  COCTOSTHUEM
MaccuBa TOPHBIX MOPOJI CO-
OTBETCTBEHHO KOHKPETHBIM
TOPHO-T€0JIOTHYESCKUM
YCIOBHSAM M TEXHOJOTHYE-
CKUM Tpolieccam

He 3HAET HanboJee
3¢ GeKTHBHBIE  CIOCOOBI
VIIPaBJIEHHUS]  COCTOSIHHEM
MaccuBa TOPHBIX TIOPOJ
COOTBETCTBEHHO
KOHKPETHBIM TOpHO-
re0JIOTHYECKAM  YCIIOBHAM
u TEXHOJIOT'NYECCKUM
nporeccam

Henocratouno XOopomo 3HaeT

Hambonee 3¢ hexTuBHBIC
CIIOCO0BI YIIpaBJICHUS
COCTOSHHEM MacCHBa TOPHBIX
nopox COOTBETCTBEHHO
KOHKPETHBIM TOpHO-

TCOJIOTMYCCKMM  YCIOBUSAM U
TEXHOJIOTHYCCKUM IIponeccam

3Haer Haubonee
3¢ deKTHBHEIC CrocoOBsI
YIIpaBJICHUS COCTOSTHHEM

MaccuBa TOPHBIX nopona
COOTBETCTBEHHO KOHKPCTHBIM
TFOPHO-T'COJIOTUYCCKUM

YCIOBUAM n
TEXHOJIOT'MYECKUM IMIponecccam

3HaeT B COBEpILICHCTBE
Hanbomee 3¢ PeKTHBHBIE
CII0CO0BI YIIpaBJICHUS
COCTOSIHHEM MacCHBa TOPHBIX
nopoJ COOTBETCTBEHHO
KOHKPETHBIM TOpPHO-

reoJIOrMYeCKUM  yCJIOBUAM U
TEXHOJIOT'MYECKUM IMpo1ecccam

He meeT  oueHuBath | IlocpencTBeHHO MEET
Ymers  (Y4): oueHHBaTH Y H pen Y
HanGonee B . HanOosiee 3¢ QEeKTUBHBIE | OLIEHUBATDH HauOonee | XOpoOIIO yMeeT OlCHHBAaTh | YMeeT OlleHUBaTh Haubojee
CHOCOBEL  VIIDABICHIS  CO CIIOCOOBI yrpasieHus | 3pQeKkTHBHbIC crocoObl | Hambosee saddekruBnbie | dpdexTrBHbIC CIIOCOOBI

yip COCTOSIHUEM MaccuBa | yIpaBJICHHs COCTOSTHHEM | CHOCOOBI YIPaBJICHUS | yIpaBJICHUs COCTOSTHHEM

CTOSTHHEM MAacCHBa TOPHBIX

TOPHBIX MOpOJ | MaccHBa TOPHBIX MOPOJI | COCTOSIHUEM MacCHBa TOPHBIX | MacCMBa  TOPHBIX opoJ
MOPOJI COOTBETCTBEHHO KOH-
KDOTHBIM ropHo- | COOTBETCTBEHHO COOTBETCTBEHHO  KOHKPETHBIM | TIOPOJ COOTBETCTBEHHO | COOTBETCTBEHHO KOHKPETHBIM
P p KOHKPETHBIM TOPHO- | TOPHO-TEOJIOTUIECKUM KOHKPETHBIM TOPHO- | TOPHO-T€OJIOTHYECKUM
T'€0JIOTHYECKUM YCIIOBHSM H

T'€OJIOTHYECKUM YCJIOBHSAM | YCIIOBHSIM W TEXHOJOTMYECKHUM | T€OJIOTMYECKUM YCJOBUSIM M | YCIOBUSIM M TE€XHOJIOTHYECKHM
TEXHOJIOTUYECKHM  TIpoliec-
cam u TEXHOJIOTUYECKHM | TIpolieccam TEXHOJIOTMYECKHUM TIpolieccaM | Ipolieccam

mpoueccam
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMIETEHITHH
JVICIIUIIIHHE 1-2 3 4 5
1 2 3 4 5 6
He Bnagmeer HaBbikamu ITocpencTeeHHO
Brmanetr (B4): HaBbIKamMu pea Xoporo BiageeT CB00OOIHO BiIafeeT
OLIEHKH HanOoJiee | BiIameeT
omeHkn HambOoiee 3¢pdex- HaBBIKAMH OIICHKM HamOoJee | HaBBIKAMHM OILIEHKHM HauOoee
3¢ (QeKTUBHBIX  CIOCOOOB | HABBIKAMH OIICHKH HamOoJjee
TUBHBIX CIIOCOOOB yIIpaBiie- 3¢ PEKTHBHBIX croco0oB | 3(hheKTUBHBIX croco0oB
YOpaBIeHHS COCTOSHHEM | 3((PeKTHBHBIX croco0oB
HHS COCTOSHHEM MaccHBa yIpaBIeHUS COCTOSIHHEM | YIPaBJICHHUS COCTOSTHHEM
MacCcuBa TOPHBIX TIOPOX | YIIPaBICHUS COCTOSTHHEM
TOPHBIX IOPOJ  COOTBET- MaccWBa  TOPHBIX  TOPOJ | MaccHBa TOPHBIX Topo.I
COOTBETCTBEHHO MaccuBa TOPHBIX opos
CTBEHHO KOHKPETHBIM TIOp- COOTBETCTBCHHO KOHKPCTHBIM COOTBETCTBECHHO KOHKPCTHBIM
KOHKPETHBIM TOpHO- COOTBETCTBCHHO KOHKPETHBIM
HO-TEOJIOTUYECKHM YCIIOBHU- TOPHO-TE0JIOTUUECKIM TOPHO-TE0JIOTUUECKHM
T€OJIOTMYECKUM YCJIOBHSIM | TOPHO-TEOJIOTHIECKIM
M nu TEXHOJOTHYCCKUM YyCI10BUAM u YCJIOBUAM U TCXHOJIOTMYECKHUM
)41 TEXHOJIOTHYCCKHUM YCJIOBUSAM M TCXHOJOTUYCCKUM
nporeccam TEXHOJIOTUUECKHUM TIpolieccaM | Ipoleccam
nporeccam npoleccam
He 3maer pe3synbpTaThl
. Henocraroyno xopomo 3HaeT .. | 3Haer B COBEPIICHCTBE
3Hath (35): pe3ynbTaThl UC- | UCTIBITAHUN u . 3HaeT pe3ynbTaThl UCTIHITAHUIN .
. pe3ynmpTaThl  HWCOBITAHHUH U pe3ynmbTaThl  HWCOBITAHUA U
MBITAHAA U 9KCIIEPUMEHTOB | AKCIIEPHUMEHTOB o u HKCIICPUMEHTOB o
SKCIIEPUMEHTOB o AKCIICPUMECHTOB o
[0 OMNpEICNCHUI0 (UIUKO- | OIPEIEICHUIO (uzuko- OTIpeIeIICHUIO ¢uznKo-
. . OTIpEIeIICHUIO ¢$uznko- . OTIpENICIICHUIO ¢uznko-
MEXaHUYECKHX CBOMCTB W | MEXaHHYECKHUX CBOMCTB H . MEXaHHYeCKHX CBOWCTB U .
MEXaHHYeCKHX  CBOWCTB | MEXaHHYECKUX  CBOWCTB U
TEXHOJIOTHYECKHAX  II0Ka3a- | TEXHOJIOTHYECKUX . | TEXHOJIOTHYECKHUX N
. . TEXHOJIOTHYECKUX TTOKa3aTeIeH . TEXHOJIOTHYECKUX TIOKa3aTenen
TeJel TOPHBIX ITOPOJT moKa3aresei TOPHBIX moKasaresel TOPHBIX ITOPOT
Hopo TOPHBIX TIOPOJ TOPHBIX TTOPOJT

He ymeer oOpaGateiBath | [locpencTBeHHO MeeT
Ymets (YS5): oGpabateiBaTh M P N p Y Xopomo ymeer o0pabaTeiBaTh | YMeeT OIICHUBATh
. pe3ysbTaThl MCHBITAaHUH W | 00pabarhiBaTh Ppe3yJbTaThl .
pe3yJbTaThl HUCHBITAHUH U 8 pe3ynbTaThl  UCHBITAaHWH W | 0OpabaThiBaTh pe3yJbTaThl
9KCIIEPUMEHTOB MO | MCOBITAHUH W 3KCIEPUMEHTOB 9
9KCIIEPUMEHTOB IO Ompejie- 9KCIIEPUMEHTOB 10 | MCHBITAHUH M JKCHEPUMEHTOB
OTIPE/ICIICHUIO ¢u3uKo- | Mo  ompexaeneHH0  (UMKO-
JICHUIO ¢busuko- . . OTIpeIeICHUIO ¢usmko- | mo  ompezneneHu0  GuU3MKO-
s MEXaHHUYECKHX CBOIMCTB M | MEXaHMYECKUX  CBOWCTB | . .
MEXaHUYECKUX CBOICTB H . | MexaHM4YecKnX CBOIMCTB M | MEXaHHMYECKMX  CBOHCTB |
TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX TOKa3aTeleit o
TEXHOJOTUYECKHX  I0Ka3a- . TEXHOJIOTUUECKHX TEXHOJIOTHUECKHUX MOKa3aTesen
. roKazaTesen TOPHBIX | TOPHBIX ITOPOJ 9
TeJIei TOPHBIX TIOPOJT Hopot MOKa3aTesel TOPHBIX MOPOJ TOPHBIX TIOPOJT
He Bmageer HaBbIkamu IMocpencTBeHHO
Xopoulo BiajgeeT CBo0Oo0mHO BlaieeT
Bnaners (B5): HaBblkamu | 00pabOTKM  pe3yibTaToB | BiajeeT
. HaBBIKAMU 00paboTKM | HaBBIKAMH 00paboTkn
00paboTkH pe3yNbTaToOB | UCIBITAaHUM U | HaBBIKAMU 00paboTkn N 9
N o pe3yJbTaTOB MCHBITAHUH W | pe3yJbTaToOB  HCIBITAHUH |
UCTIBITAHUH W 3KCIIEPUMEH- | HKCIIEPUMEHTOB 1O | pe3yibTaToOB  MCHBITAHUH U
9KCTIEPUMEHTOB 0 | AKCIIEPUMEHTOB o
TOB I10 OTIPEJICTICHNIO (HU3H- | ONpPENENCHUI0 (U3MKO- | HKCIIEPUMEHTOB o
. . OTIPEeIeIICHHUIO (bu3MKO- | ONpeeIeHUIO ¢busmko-
KO-MEXaHUYECKUX CBOMCTB M | MEXaHWYECKHX CBOICTB M | ONpEICICHUIO ¢busmko- . .
. MEXaHHYECKUX CBOWCTB W | MEXaHMYECKUX  CBOMCTB W
TEXHOJIOTHYECKHX  I0Ka3a- | TEXHOJOTHYECKHX MEXaHMYEeCKUX  CBOWCTB U .
. . ., | TEeXHOIOTHYECKUX TEXHOJIOTNYECKUX ITOKa3aTeNei
Tellel TOPHBIX IIOPOX HoKa3zarenen TOPHBIX | TEXHOJOTHYECKUX IIOKa3aTeneit N
HoKa3areJiel TOPHBIX OPOJ TOPHBIX IOPOJ
opoJ TOPHBIX OPOJ
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMITETEHIINN
JVICIIUIIIHHE 1-2 3 4 5
1 2 3 4 5 6
He 3Haer BaMsAHNE CBOICTB
3HaTh (36): BIIFSTHUE Hemocrarouyno xopomo 3HaeT . 3HaeT B COBEPIICHCTBE
. TOPHBIX IOpOA n N 3HaeT  BIMSHHE  CBOICTB .
CBOHCTB TOPHBIX IOPOX H BIMSHHE  CBOWCTB  TOPHBIX BIMSHUE  CBOWCTB  TOPHBIX
COCTOSIHUSA MIOPOAHOTO TOPHBIX TIOPOJ W COCTOSIHUS
COCTOSTHHSI TTOPOJHOTO Mac- MIOPOA W COCTOSIHHSI TIOPOJHOTO MIOPOJ U COCTOSIHUS TIOPOTHOTO
MaccuBa Ha BEIOOp MTOPOTHOTO MacCcHBa Ha BHIOOP
CHBa Ha BBHIOOpP TEXHOJIOTHH MaccuBa Ha BBIOOP TEXHOJIOTHH MaccuBa Ha BBIOOp TEXHOJIOTUH
TEXHOJIOTUHI u TEXHOJIOTHH W MEXaHH3aIHH
U MEXaHW3alnuu OypOB3PHIB- 1 MEXaHM3aIuN OYpOB3PBIBHBIX u MeXaHHU3aINH
MEXaHU3auu OypOB3pBIBHBIX PabOT
HBIX paboT pabort OYpOB3PBIBHBIX padOT
OypOB3pBIBHBIX padoT
He MeeT  oueHuBath | IlocpencTBeHHO MEET
Ymers (V6): oueHHBaThH Y . p v Xopomo yMeeT OIEHHMBAaTh | YMeEeT OLIEHHBATh  BIIUSHHE
N BIIMSIHUE CBOWCTB TOPHBIX | OIIGHUBaTh  BIIMSHHE CBOMCTB . o
BIMSIHUE CBOMCTB TOPHBIX BIMSHHE CBOMCTB TOPHBIX | CBOIICTB TOpHBIX TIOpPOA U
IMOpoJl U COCTOSHMA | TOPHBIX IOPOJ U COCTOSTHHA
MOPOJl ¥ COCTOSHUS TOPOA- OpOJT u COCTOSIHUSL | COCTOSIHUS IIOPOJHOTO MacCHBa
MIOPOJHOTO MacCHBa Ha | IMOPOJHOTO MAacCHBa Ha BBIOOD
HOTO MaccuBa Ha BBIOOD MOPO/IHOTO MacCHBa Ha BHIOOp | HA  BBIOOP  TEXHOJIOTMH U
BBHIOOp  TEXHOJOTHHM M | TEXHOJOTHM M MeXaHU3aIUH
TEXHOJIOTUHM U MEXaHU3aluu TEXHOJIOTHM W MEXaHM3allMH | MEXaHU3aluh OypOB3PBIBHBIX
MeXaHH3aIHH OypOB3pBIBHBIX padoT
OypOB3PHIBHBIX PadoOT OYpOB3PHIBHBIX paboT pabot
OypOB3PHIBHBIX padOT
He Bmageer HaBbIKamMu IMTocpencTBeHHO
o Xopouio BiajxeeT CB00OOIHO BIIaJeeT
Bnaners (B6): HaBbIkamMu | OLEHKHM BIHMSHHUS CBOWCTB | BIajeeT
. HaBbIKAMU OIICHKW BIIMSHUS | HaBBIKAMH OLCHKHM  BIIWSTHHSA
OLIEHKH BIMSHUS CBOWCTB | TOPHBIX IopoJ W | HaBBIKAMH  OLECHKHM  BIIMSHUS . .
. CBOHCTB TOpHBIX TIOPOJI M | CBOWCTB TOpPHBIX TIOpOJ W
TOPHBIX TOPOJ M COCTOSIHHS | COCTOSHHUS MOPOJHOTO | CBOMCTB TOPHBIX IIOPOA W
COCTOSTHHS MIOPO/IHOTO | COCTOSIHHS MOPOJHOTO MAacCHBa
MIOPOJHOTO MacCHBa Ha BBI- | MacCHBa Ha BBIOOD | COCTOSIHUSI TTOPOJIHOTO MAacCHBa
MaccuBa Ha BBIOOp | HA  BBIOOP TEXHOJOTMH H
0Op TEXHOJIOTMH U MEXaHHU- | TEeXHOJOTHU U | Ha  BBIOOP  TEXHOJIOTHH U
TEXHOJIOTUM W MEXaHM3allMU | MEXaHW3allud OypOB3PHIBHBIX
3a1K OypOB3PHIBHBIX pabOT | MEXaHW3aAlMU MEXaHu3allud  OypOB3PBIBHBIX
OypOB3pBIBHBIX PabOT pabor
OYpOB3PBIBHBIX padoOT pabort
OIIK-16. He 3Haer  npunnunsl | JleMOHCTpUpYET oTHelbHbIe | JIeMOHCTpUPYET JOCTAaTOuUHbIE | JleMOHCTpUpyeT
Crocoben (opmMupoBaHUA 3HAHUA 1o MIPUHITUIIAM | 3HAHUA o NPUHILMIIAM | MCUEPIIBIBAIOIINE 3HAHUS MO
MIPUMEHSITh 3ath (37) METOB MPOTHO ONTUMANIBHOH  CHCTEMBI | (POPMHUPOBAHHSA  ONTUMAIBHOW | (POPMHUPOBAHMSA ONTHMANBHOHN | MpuHIMIAM  (OPMHUPOBAHUSA
HaBBIKH AL TP KOMMYHUKAIUN B | CHCTEMBl ~KOMMYHHKAallUM B | CHCTEMBbl KOMMYHUKAallUM B | ONTHMaJIbHOH CUCTEMBI
3MPOBaHUS U OLEHKH YPOBHSA
pa3paboTku . OpraHM3alli, YYWTHIBas | OpraHHU3allHH, YUUTBIBas | OpraHu3alyy, YUUTHIBas | KOMMYHHUKAIIUH B
9KOJIOTUYECKOH U MPOMBIMI-
CHUCTEM 110 . CoLMalIbHbIE, JTHUYECKHE, | COLHUAIIbHBIE, STHHUYECKHE, | COLMAJIbHEIE, STHUYECKHE, | OpraHU3aluH, YUHUTBIBAs
JICHHOH 0e3011acHOCTH
obecrieueHnIo KOH(eccHOHAIIbHBIE U | KOH(pecCHOHaJIbHbIC U | KoH(eccrnoHaIbHbBIE U | counaiabHbIe, STHUYECKHE,
JKOJIOTUYECKOH KYJIbTYPHBIE PA3IIHUIHS KYJIbTYPHBIE Pa3IIHUHs KyJIbTYPHBIE Pa3IHUMs KOH(eCCHOHAIIbHBIE u
u KYJIbTYpHBIE PA3IHYHs
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMIETEHITHH
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
TIPOMBIIIIICHHO He ymeer mpumeHATP Ha | YMeeT MPUMEHSTH Ha MPakTHKE | YMeer TIPUMEHSATH Ha | B COBEPILICHCTBE ymeer
it 6ezomacHOCTH MIPaKTHKE 9JIEMEHTHI | 3JIEMEHTHl KOMMYHHKALIMH B | TPaKTHKE JJEMEHTHl | IPUMEHATE  Ha  TPAKTHKE
npu KOMMYHHUKAIAH B | OpraHH3aIlUH c YEeTOM | KOMMYHHUKAITIH B | DMIEMEHTH KOMMYHHUKAaIlidl B
p YMmers (Y7): oleHUBaTh Y P L, y y H y
MPOM3BOACTBE | @ vio Gesomac. | CPTAHHM3ALMH, C  YHETOM | COUMANLHBIX, STHUYECKHX, | OPTaHW3alWH, C  y4eTOM | OpTaHH3aIlHy, c yaeToM
pabot o Hg orh Ha HyOI/ISBOZ[CTBeH COLMANTBHBIX, ITHUYECKUX, | KOH(PECCHOHATBHBIX U | COUUAIBHBIX, STHUYECKUX, | COIMATbHBIX, STHUYECKUX,
OKCILTyaTalMoH | -~ 6LeKTaXp KOH(eCCHOHAIBHBIX U | KyJbTYPHBIX pa3nuuuid, | KOHPECCHOHANIbHBIX U | KoH(eccHoHAIBHBIX u
HOM pa3Belke, KYJNbTYPHBIX pa3iInauit JIoITycKas 3HAYUTEJbHbBIE | KYIbTYypHBIX pasnuuui, | KyJIbTYPHBIX pa3Inuuil
Jo0BIYe U HETOYHOCTH U MOTPEIIHOCTH JIoTTycKasl ~ HE3HauHTeJIbHBIE
nepepaboTke HETOYHOCTHU
TBEPIBIX Bragers (B7): masbikawm He BimageeT HaBbIKaMU U Bnaneer HaBpikamu 1 MeToamMu | XOpOIIO BIaJeeT HaBbIkaMU U | B coBepiieHcTBe Biajaeet
MOJIE3HBIX I/ICHOHLSOBaHI/Iﬂ. METOO0B MeTonamu popMupoBanus | GopMupoBaHHs Hanboee MeTolaMH (POPMHUPOBAHUS HaBBIKAMHU M METOJaMHU
UCKOMAEMBIX, | @ e 1 OLeHKH Haunbosee 3¢ PeKTUBHON 3¢ PEeKTUBHOI KOMMYHUKAIMU B | Hanbosee 3pPeKTUBHOI (dopmupoBanus Handoee
CTPOHTENBCTBY ngBHﬂ I; conormieckod g | KOMMYHHKALHA B OpTaHU3AINH IS TOCTHKCHUS KOMMYHUKAIINH B 3¢ PeKTHBHON KOMMYHUKAITUI
u . OpTaHU3aINH IS €3yIBTaTOB B pabote OpTaHU3aIIH IS B OpTaHU3AINH IS
MIPOMBINIICHHOHN 0e30macHo- P LI A pesy P p $ p o 2L
oKCmTyaTawa | JOCTIDKEHUSI Pe3yJIbTaTOB | KOMAHIBI, IOITYCKasl Ps JIOCTIKEHUS Pe3yIbTaTOB B JIOCTIKECHUS Pe3yIbTaTOB B
TOJI3EMHBIX B paboTe KOMaH/IbI omubOoK paboTe KOMaHJbI paboTe KoMaH Bl
00BEKTOB mate (38) chcTeMBl T He 3maer cuctrempr 1o | [JemoHCTpHpyeT oThensHbIe | JleMOHCTpupyeT mocratodHsie | JleMOHCTpHPYET
o0ecrie4eHnI0 3HaHWS TI0 CHCTEMaM IO | 3HaHHSA [0 CHCTEMaM 110 | MCUEpIBIBAIONINE 3HAHHUS I10
00CCIICUCHHI0  IKOJIOTHYE- . . .
o . | KOJIOTHYECKOH U | obecredeHnI0 SKOIOTHYECKO U | 00eCTIe4eHHI0 HKOJIOTHUECKOH | CHCTeMaM Mo 00ecledeHHUIo
CKOIl W  NIPOMBINUIEHHON N . . .
5e30MACHOCTH HPOMBIIIJICHHON MPOMBIIIJICHHOW 0€30MacCHOCTH | U MPOMBIIIJICHHON | 9KOJIOTHYECKOH u
6e3omacHOCTH 6e301acHOCTH MPOMBIIJICHHON 0€301aCHOCTH
He ymeer paspabaTbiBaTh | YMeeT pa3padaTbiBaTh CUCTEMBI | YMeEeT paspabarteiBath | B COBEpUIEHCTBE yMmeer
Ymets (Y8): pa3pabarbiBaTh | CUCTEMBI IO OOECIICUSHHIO | TIO obecreyeHnio | CUCTeMBl 1O OOeCTeueHuto | pa3pabaTbiBaTh CHCTEMBI TI0
CHUCTEMBI TIO0 OOECTIEYCHHUIO | HKOJIOTHYECKON U | 9KOJIOTMYECKOHI U | 9KOJIOTUYECKOM 1 | o0ecreueHuIo HKOJIOTHIECKOH
3KOJIOTMYECKON U IPOMBIII- | IPOMBIIIIEHHON MIPOMBIIICHHON 0€30macHOCTH, | MPOMBIIUICHHOM 51 NIPOMBIIIJIEHHON
JICHHOH 0e3011acHOCTH 6e3omacHoCTH JloIycKas 3HAYUTEJbHBIE | 0€30MacHOCTH, Joryckasi | 6e3omacHoCTH

HETOYHOCTHU U MOTPCITHOCTHU

HC3HAYUTCJIIbHBIC HCTOYHOCTH

Bnaners (B8): HaBblkamu
MIPOEKTUPOBAHHS CHCTEM IO

o0ecreueHno  IKOJIoTHYe-
CKOIl M  NPOMBIIUIEHHON
6e3omacHOCTH

He Bnageer HaBbIKAMU
MIPOEKTHPOBAHUS CHCTEM
10 00€CIIEUEHHIO
JKOJIOTHYECKOH 1
MIPOMBIIIIEHHON
0e30macHOCTH

Braneer HaBbIKaMu
MIPOEKTUPOBAHMSI CUCTEM TIO
00€eCIIEUEHHIO DKOJIOTHYECKOM U
MIPOMBIIIIICHHOH 0€30MacHOCTH,
JIOITyCKast PsiI OIIHOOK

Xopoliio BiaeeT HaBbIKAMH
MPOEKTUPOBAHHUS CHCTEM TI0
00€eCIIEeYEHHNIO KOOI HYECKOM
Y IPOMBINUIEHHOU
0e30IacHOCTH

B coBepuieHcTBe Bitageet
HaBBIKAMU ¥ METOJIAMH
(dopmupoBaHus HanboJIEe

3¢ PEKTHBHON KOMMYHUKAITUH
B OpTraHU3AINH IS
JIOCTHYKECHUSI PE3yJIbTATOB B
paboTte KoMaHIbI
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMITETEHIINN
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
3mats (39) HOpMATHBHbIC He 3Haer HopmaruBHbIE | [leMOHCTpUpYET oTHebHbIe | JIEeMOHCTPUPYET JOCTAaTOUHBIE | JleMOHCTpUpyeT
JOKYMEHTH 10 p HpOMBI JOKYMEHTBI 10 | 3HAHUA HOPMAaTHBHBIX | 3HAHUSA HOPMAaTHBHBIX | NCUCPIBIBAIOIINE 3HAHUA
N TIPOMBIIIUICHHON JOKyMEHTOB IO | IOKYMEHTOB 10 | HOPMAaTUBHBIX HOKYMEHTOB IIO
OIIK-17. JIeHHOH  6e30macHoOCTH M N . s
C 5 oxpatie Tpya 0€301MacHOCTH W OXpaHE | MPOMBIIIICHHONH OE30MacCHOCTH | MPOMBIIIIICHHON MIPOMBIIIJICHHON 0€3011acHOCTH
ocoOeH
P Py Tpyza 1 OXpaHe Tpyza 0e301acHOCTH M OXpaHe TPyAa | M OXpaHe Tpyna
MIPUMCHSTh
I;/IGTO o He ymeer wncnome3oBats | YMmeer HCTIONIB30BaTh | YMeeT HCTIoNB30BaTh | B COBEPIICHCTBE yMmeer
O6CCH€‘IHCHI/I}I YMmeTh (Y9) HCIIOJIBb30BaTh HOPMATUBHBIC NOKYMCHTBI HOpMAaTHUBHBIC JOKYMCHTBHI 110 HOpPMATUBHBIC JOKYMCHTHI 110 HUCIIOJIB30BAaTh HOpPMAaTHUBHBIC
o CHHO HOPMAaTHUBHBIC JOKYMCHTBI 10 HpOMLIIlIHeHHOﬁ HpOMLIIHHeHHOﬁ 6630HaCHOCTI/I HpOMI:IIlIJ'IeHHOﬁ JOKYMCHTBI o
IIPOMBIIIIICHH ~ o
p 171 M0 TPOMBINUICHHOW 0e3- | 0e30IIacHOCTH W OXpaHe | U OXpaHe Tpyna npu | 6e30MacHOCTH U OXpaHe TPyAa | NPOMBIIIIEHHOH 0e30MmacHOCTH
Gesomachocry. | CTACHOCTH H OXpaHe Tpyna | TpyAa NpH MPOU3BOACTBE | NMPOM3BOACTBE pabor 1O | IpH TPOU3BOJCTBE PaboT Mo | ¥ OXpaHe  Tpyna  IIpH
B TOM HHCITe B’ IIPU MIPOMU3BOJICTBE paboT 1o | padoT IO | OKCIUTyaTallMOHHOM  pa3BeiKe, | SKCIUTyaTallMOHHOM pa3BelKe, | MPOM3BOACTBE  paboT Mo
COBILX 9KCIUTyaTallMOHHOW pa3Bell- | AKCIUTyaTallHOHHON JIGISER u nepepaboTke | 1o0blMe W IepepaboTKe | IKCIUTyaTallMOHHOM pa3Belke,
u ey3BanI71H1,1x Ke, Jo0bue W mepepaboTke | pasBeake,  A00BIYE M | TBEPABIX TIOJIE3HBIX | TBEPHBIX MOJIE3HBIX | A0OBIYE u nepepaboTke
CEIT it ooy | TECPAPIX TIONE3HBIX HCKOma- nepepaboTke TBEPBIX | MUCKONAEMBIX, JOIYCKasl | MCKOIIAeMBbIX, JIOITyCKasi | TBEPABIX TIOJIE3HBIX
Yatuii, Tip €MBIX TIOJIE3HBIX NCKOMIAEMBIX 3HAUUTEIbHbIE HETOYHOCTH | | HE3HAUMTEIbHBIE HETOYHOCTH | MCKOMAEMBIX
1POM3BOACTEE MOTPEITHOCTH
aboT 1o
SKCE')IH ATALIOH He Bnaneer HaBbIKamMu Brnaneer HaBbIKaMK TIOMCKA XopolIo BiajeeT HaBbIKAMH B cosepieHcTBe Biageer
Hoi p};wBez[Ke Bnaners (BY): HaBblkamu | MOMCKa HOPMATHBHBIX HOPMAaTHBHBIX JOKyMEHTOB I10 TIOMCKa HOPMAaTHBHBIX HaBBIKAMH ITOMCKA
)106])1‘16 u ’ TIOUCKa HOPMATUBHBIX [10- JOKYMEHTOB I10 HpOMLIHIJ'IeHHOﬁ 0€e30IMacHOCTH JOKYMEHTOB 110 HOPMATUBHBIX JJOKYMEHTOB I10
nepepaGoTKe KYMEHTOB IO MPOMBIIIJIEH- | MPOMBIILICHHON U OXpaHe Tpyaa npu MPOMBIILJIEHHOH MIPOMBIIIICHHOH 0€30MaCHOCTH
TBEPIBIX HOHW 0e30MmacHOCTH U OXpaHe | 0e30MacHOCTH M OXpaHe NPOU3BOJICTBE padoT 10 0e3011acHOCTH M OXpaHe TpyAa | M OXpaHe Tpyja IpH
HONE3HBIX TpyZa TIpU TPOM3BOJCTBE | TpYyla IPH IPOU3BOJICTBE JKCILTyaTal[HIOHHOW pa3BeJike, NP TPOM3BOACTBE PabOT IO MPOM3BOJICTBE PadOT MO
HCKOMACMBIX paboT TO SKcmIyaTanuoH- | paboT Mo no0bIue U mepepaboTke 9KCIUTYaTal[MOHHOM pa3Bellke, | IKCIUTyaTallMOHHOW pa3BeKe,
CTpOI/ITeJ'ILCTB’y HOW pa3BeAKe, NOOBIYEe W | IKCIUTyaTar[HOHHON TBEPJIBIX TTOJIE3HBIX Jo0BIdYe u mepepadboTke no0brde u mepepadboTke
u nepepaboTKe TBEPABIX TI0- | pa3BeiKe, 100bIYE U HCKOIIaeMBIX, JIOIyCKasl psij TBEPABIX TOJIE3HBIX TBEPAbIX TOJIE3HBIX
skcruryatamuu | TESHBIX HCKOMAeMBIX nepepaboTKe TBEP/IBIX OIIMOOK HCKOIIaeMBbIX HCKOIIaeMBbIX
HOZL?ECIMHLIX T10JIE3HBIX HCKOMIAEMBIX
OGLEKTOB 3uats (310) BB TexHMUC He 3HaeT Bunbl | JlemMoHcTpupyer otaenbHbIE | JleMOHCTpHpYeT JocTaTouHble | JleMoHcTpupyeT
CKIX CPEACTB M cucTen Ges. | TOXHHIECKUX  CPEICTB M | SHAHMA  BWJIOB  TEXHWYECKMX | SHAHHA BUJOB TEXHWYECKHX | MCUEPIbIBAIOLIUE 3HAHMSA
onacnolz: ™ crcTeM 0e30MacHOCTH Cpe/CTB u CHCTEM | CpEIICTB " CHCTEM | BUJIOB TEXHHUYECKHX CPEICTB U
0e301acHOCTH Oe3omnacHoCcTH crcreM 0e301acHOCTH
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 0OydeHus 1Mo
KOMITETEHIINN
JVICIIUIIIHHE 1-2 3 4 5
1 2 3 4 5 6
He ymeer BbIIONHATH | YMEET BBINOJHATH pacyeTbl | YMEET BBINOIHATH pacueTsl | B COBEPILEHCTBE yMeEeT
YMmers (V10): BBITOTHATH
pacyeTsl TEXHHMYECKHUX | TEXHWYECKUX CPEICTB M CHCTEM | TEXHHYECKHX  CPEACTB U | BBINOIHATH pacdeTsl
pacyeTsl TEXHUIECKUX
CpEnCTB " cucteM | 0€30mMacHOCTH, B TOM YHCIE C | CHCTEM O€30MacHOCTH, B TOM | TEXHHYECKHX  CPEACTB U
CPEICTB W CHCTEeM Oe3omac-
0e30macHOCTH, B TOM | HCIIOJb30BAaHHEM YHClI€ C  HCIOJB30BAHHEM | CHCTEM O€30MAaCHOCTH, B TOM
HOCTH, B TOM YHC]IE C HC- .
YHCNIe C HCIOJIb30BAaHMEM | MH(POPMAIMOHHBIX TEXHOJIOTHH, | HHPOPMAaINOHHBIX YUCIIE C  HCIIOJIb30BAaHHEM
M0JIb30BaHNeM HH(opManu- . .
o nH(pOpPMaMOHHBIX JOIyCKas 3HAYUTCIIbHBIE | TEXHOJIOTHUH, Jonyckasi | nHGpOPMaIMOHHBIX TEXHOJIOTHI
OHHBIX TCXHOJIOTHH o
TCXHOJIOTUN HCTOYHOCTH U MOTPECIIHOCTH HC3HAYUTCJIIBHBIC HCTOYHOCTH

Bnaners (B10): HaBeIKaMu
pacuera TEXHUYCCKHUX
CPEICTB M CHUCTEM Oe3omac-
HOCTH, B TOM YHCIIE C HC-

He BnageeT HaBbIKaMu
pacueTa TeXHHUECKUX
CPEJICTB U CUCTEM
0€30MMacHOCTH, B TOM

Bnageer HaBblkaMu pacueTa
TEXHUUYECKUX CPEJCTB U CUCTEM
0e30I1aCHOCTH, B TOM YHCJIE C
HCITOJIb30BaHHEM

Xopo11o BiageeT HaBbIKaMH1
pacueTa TeXHHUSCKUX CPEICTB
U cucTeM 0e30I1acHOCTH, B
TOM YHCJIC C HCTIOJIb30BAaHUEM

B coBepiieHcTBe Biajaeet
HaBBIKAMU pacyeTa
TEXHUYCCKUX CPCIACTB U
cucTeM 0e30MacHOCTH, B TOM

YHCIIe ¢ UCTI0JIb30BaHUEM UH()OPMALMOHHBIX TEXHOJIOTUH, | MHPOPMAIMOHHBIX YHCcIe ¢ UCTIOJIb30BaHUEM
M0JIb30BaHNeM HH(opManu- . .
o nH(pOpMaIMOHHBIX JOIyCKast Pl OIIHOOK TEXHOJIOTH nH()OPMAMOHHBIX TEXHOIOTUI
OHHBIX TEXHOJIOTUI o
TEXHOJIOTUI
He 3HaeT BUABI | JIeMOHCTpUpyeT OTJeNbHbIE | JIeMOHCTpUpPYET JocTaTouHble | JIeMOHCTpHUPYET
3natp (311) BUABI MHCTPYK- | MHCTPYKTaXeH IO | 3HaHUS BUAOB MHCTPYKTAXEH | 3HaHUS BUIOB MHCTPYKTaKEH | MCUEPIBIBAIOIINE 3HAHUA
Taxell Mo 06e30macHOMY BBI- | Oe30macHOMY 1Mo 6e30macHOMY BBIIIOJIHEHHIO | IO 0e30macHOMY | BUZIOB ~ WHCTPYKTaXeH MO
TIOJTHEHHIO padoT BBINTOJTHEHHIO PadoT pabor BBITIOJTHEHHIO padoT 6e3omacHoMy BBITIOJIHEHUIO
pabor
Vmers (Y11): mposomHts He ymeer mpoBoauth | YMeeT npoBoauTh oOy4deHHe M | YMeeT NpoBOAUTH oOyueHue u | B COBEpLICHCTBE yMeer
- b o0y4eHHEe ¥ WHCTPYKT@X | MHCTPYKT@X MO O€30IIaCHOMY | MHCTPYKTaX IO 0€301MacHOMY | MPOBOIUTH oOyueHme u

00y4eHUE U MHCTPYKTaXK IO
0€30MaCHOMY  BBITIOJIHCHHIO
pabort

o 6e3omacHOMY
BBITIOJTHEHHIO paboT

BBINIOJIHEHHIO DPaboT, AOITycKas
3HAYUTCJIbHBIE HCETOYHOCTH H
IIOIPEITHOCTH

BBITIOJTHEHUIO pabor,
JIOTTyCKasl ~ HE3HAYUTEJIbHBIC
HETOYHOCTHU

HHCTPYKTaX IO Oe30macHOMY
BBIMOJIHEHHUIO PadoT

Bnagers (B11): HaBeIKaMu
NPOBEJCHUSA  MHCTPYKTaXka
1o ©e30MmacHOMY BBITIOJIHE-
HUIO paboT

He BimangeeT HaBBIKAMH
MPOBEJIEHUS HHCTPYKTaXa
110 6e30MacHOMY
BEITIOJTHCHHUIO padoT

Brnaneer HaBbikamu
MPOBEACHHUS HMHCTPYKTaXa 110
0e30MacCHOMY BBITIOJTHCHUIO
paboT, gonyckas psi OIHO0K

Xopol11o Bia/ieeT HaBbIKaMU
MPOBEICHUSA HHCTPYKTAXKa 110
0e30I1aCHOMY BBITTOJTHCHHIO
pabor

B coBepiueHcTBe Bnageer
HaBBIKaMU IIPOBCACHUA
MHCTPYKTaXka 110 0e301acHOMY
BBITIOJTHEHHIO padoT
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[Tpunoxenue 2
KAPTA
00ecre4eHHOCTH U CHMIIJIMHBI y4eOHOH M Y4eOHO-MeTOUYeCKOii JTUTepaTypoil

HJucnunnuua  TennoTexHuka
Kox, cnenmuansrHocTs 21.05.04 T"'opHOE 116110
HanpasneHHocTs MapKIenaepekoe 1eso

Konunuects Kontnurent Hannuue
Ne HasBanue yueOHOT0, y4eO0HO-METOJMYECKOTO M3/IaHusl, aBTOP, U3aTeNIbCTBO, BU/I MU3AaHUS, IO 0 oby-atomnxes, Obecnesenocts 3JEKTPOHHOTO
n/n U3JaHus IK3EMIUISP HMCTOIE3YIOTIHX 06yqafom1/1)§c;1 BapuaHTa B
oB B BUK yKasaHHylo AMTEPATYpOI, % 3BC (+/-)
INUTENATVNV
TemomacooOMeHHOE 000pyIOBaHHE W TEIUIOBBIE MPOLECCHl B CUCTEMaxX TPAHCIIOPTa M XpaHEHHs
1 Heptn m raza [Tekcr]: y4eOHHMK sl CTYAGHTOB OOpa30BaTeNbHBIX OPraHM3alMii BBICIIETO 4649P 30 100 +
o0Opa3oBaHus, 00yJaIOIIUXCs [0 HAIPABICHUIO MOArOTOBKH MarucTpaTypsl "Hedrerazosoe memo" /
1O. 1. 3emenxkos [u ap.] ; pea. 0. 1. 3emenkos ; TromIHI'Y. - Tromens :TroMIHI'Y, 2015. - 175 c.
Kynunos, Bacunuit AnexkcanapoBud.
Texuuueckas TePMOAMHAMHKA M TeIUionepenada : yueOHuK mis By3oB / B. A. Kymunos, D. M.
2 Kapramos, E. B. Credantok. - 4-¢ usn., nep. u gom. - Mocksa : M3natensctBo HOpaiit, 2020. - 454 oP 30 100 +
c. - (Beicee ob6pasosanue). - URL: https://urait.ru/bcode/449806. - Pexxum gocryma: ajist aBTop.
noas3oBarenei. - OBC "Opait".
Temnorexuuka [Tekcr]: yd4eOHUK Ui CTYACHTOB BY30B, OOYYAOLIMXCS MO CICHUAIBHOCTIM
HalpaBleHUs TOATOTOBKM  "OKCIUTyaTanus HAa3eMHOTO TpPAHCIOPTA M TPAHCHOPTHOTO
3 o0opymoBanusa" W IO HANpPABICHUAM IOATOTOBKH OakalaBpoB "DKCIUTyaTalus TPaHCIIOPTHBIX 46 30 100 -
cpencts" u "DKcIuTyaTtamus TPaHCIIOPTHO-TEXHOJIOTHYECKHX MamWH W KomiuiekcoB" / M. T.
aTpos [u np.]: mox pen. M. I'. [llaTposa. - 3-e M3x.., ctep. - Mocksa : Akagemus, 2013. - 288 c.
Tpancopt n xpaneHue HedTH M Taza B mpuMepax M 3amadax [Tekcr] : yueOHOe mocoOme mist
4 cTyaeHtoB HedrerazoBoro npodwmst / I'. B. baxmar [u ap.] ; pen. FO. /1. 3emenkos ; Trom[HI'Y. - 100 30 100 -
Tromens : Bexrop byk, 2010. - 544 c.
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