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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 AUCHUILUIMHAM 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 CTaHJApPTOB M TEXHUYECKHUX YCIIOBHIA;

- OCHOBHBIX TIIOHATHUH, TEPMHUHOB U OINpeAeNeHud B 00JacTH cepTUPUKALUU;
OpraHu3allMOHHO-METOAUYECKHE NpUHIUNaMU cepTudukanun B PO, mnpaBwia u MOpsIOK
NPOBEIECHUS CePTUPHUKAIIMU; METObI 00pabOTKH PE3ylbTaTOB M3MEPEHUN; METO/Ibl BBISBICHUS U
OLIEHKH MOTPEUIHOCTeH U3MEPEHUI; MPUHLUIIBI (PYHKIIMOHUPOBAHUS CPEJICTB U3MEPEHUI, METOIOB
Y METOJUK U3MEPEHUH;

YMEHHUS:

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

- HCII0JIb30BaTh OCHOBHBIE MOJI0XKEHHUS METPOJIOTUH, CTAHJAPTHU3ALUY U CepTU(UKALINH;

- UCII0JIb30BaTh HAY4YHbIE U OPraHU3AL[MOHHBIE OCHOBBI, TEXHUUECKHUE CPEJCTBA, IPABUIIA U
HOpPMBI, HEOOXOAMMBIE s oOecreueHus KayecTBa M3MEpPEHHs; HCIOJIb30BaTh CIIOCOObI
HAXOXXJCHUS ONTHUMAJbHBIX pPEUIeHUH TMpH CO3AaHUU TPOAYKUUH C Y4YeTOM TpeOoBaHUI
CTaHJAPTH3AIMH, CEepTH(PHUKAIMM, KAdyecTBAa U KOHKYPEHTOCIIOCOOHOCTH; aHAJIU3UpOBaTh U
MIPEACTABIISATH PE3YJIBTATHI U3MEPEHU; TPOBOJAUTH PACYET METPOJIOTHUECKOM HAIE)KHOCTU CPEACTB
M3MEpEHUIl; MPUMEHATh HOPMATUBHbBIE TOKYMEHTBHI B 00JIaCTH CTaHAAPTU3AIMHU U CePTUPUKAIIH.

BJIaJICHUE!



- IpueMamy,

METOJaMM  HaOJIIOJeHU,

MMPONU3BOACTBCHHBIX ITPOLCCCOB;

U3MEpEeHHUsT U

KOHTPOJISI ~ IapaMeTpoB

- HaBbIKaMH pabOTHl C KOHTPOJBHO-U3MEPHUTEIBHON TEXHMKOW i KOHTPOJS KauecTBa

IPOAYKIMH M TEXHOJOTHMYECKUX IIPOLIECCOB; IPUMEHEHHMS COBPEMEHHBIX METOJIOB KOHTPOJIA
Ka4yecTBa MPOAYKIMH M MPOIECCOB MPHU BBIMOJHEHHH PadOT MO cepTU(UKANUN MPOIYKIHUUA M

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

MaT€MaTuKa, (bPISI/IKa, XUMUA, XHUMUA HC(bTI/I N Taza, TCOPETHUUYCCKAsA MCEXaHHKa, T'HMApaBJIMKa,

nHpopmaTuka.

3. Pe3yﬂbTaTbl oﬁyqe}mﬂ mo JTUCHUIIJIMHE

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

Tabmuua 3.1

Ko 1 HaumeHosanue
KOMIIETEHINHA

Kon 1 nHammeHnoBanue
WHJIUKATOPOB JOCTIKCHUS
KOMIIETEHITUI

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

YK-1. Ciocoben
OCYIIECTBIISTh
KpPUTUYECKHUNA aHAIU3
MTPOOJIEMHBIX
CUTYyaluii Ha OCHOBE
CHUCTEMHOT0 TI0IX0/1a,
BbIpaOaTHIBAThH
CTPATETUIO JCHCTBUI

YK-14. OcymiecTBisieT
CHCTEMATH3AlMID  UH(POPMALHH
pa3IMYHBIX THIIOB MJIs aHain3a
MPOOJIEMHBIX CUTYaIUH

3HaeT METOJBI CUCTEMHOTO M KPUTHYECKOTO
aHaJM3a TIPOIECCOB M 00OpYyIOBaHMS,
UCTIONB3YeMBIX ~ TpH  pa3paboTke |
SKCINTyaTalluu CJOXXKHBIX TCIIJIOTCXHHUYCCKUX
cucteM B HedTera3oBol oOTpaciuM, HX
PEMOHTE W  MOJEpPHU3ALUH; METOIUKHU
pa3pabOTKH  cTparerud  JACHCTBUH  JIJIst
BBISBIIGHHS WM pEImIeHus  NpoOJIeMHOU
CHUTYaIlMU B 00JaCTH TEXHUKU M TEXHOJIOTHH,
UCTIONB3YEMBIX ~ TpH  pa3paboTke |
IKCIUTYaTallM! CIIOKHBIX TEIIOTEXHHYECKUX
cucteM B Hedrera3oBod OTpaciuM, HX
pemoHTe u MoaepHu3amH (31)

YMeeT npUMEHATh METOJbl CHUCTEMHOIO
MOJX0a M KPUTHYECKOro  aHalu3a
NpOOJEMHBIX CHUTYyalldii TIpU  peau3aniu
TEXHOJIOTHYECKHX TPOIIECCOB He(TETa30BOrO
MPOM3BO/ICTBA; TEIJIOTEXHUUYECKHX CHCTEM B
HedTerazoBoit otpaciu (V1)

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

Brnaneer HaBbIKaMH CHUCTEMHOTO
MHTEIJIEKTYaIbHOT O MBIIUICHHUS,
VYK-1.5. BripabaTsiBaeT | 9KCHEPTHBIX OLICHOK, KOJIJIEKTUBHOM
CTpPAaTETHIO JIeHCTBUH JUId | TEHepalu  MAed W OCYLIECTBICHHS
MIOCTPOEHUS QITOPUTMOB | TIPEIJIOKEHHH 10  COBEPUICHCTBOBAHHUIO
pelIeHrs TOCTaBICHHBIX 3a7a4 TEXHUKH M TEXHOJIOTH; HaBBIKAMU PabOTHI
co CJI0KHBIMHU TEIUIOTEXHUYECKUMH
cucremam B HeprerazoBoit otpacyu (B1)
3Haer (hyHIaMeHTaIbHBIE 3aKOHBI
YK-2.2. TIpoekTupyeT pellieHHE | TEPMOAWHAMHUKH (TIEPBOE M BTOPOE Hayalo,
KOHKPETHON 3aJayd  MPOCKTa, | TCOPUM  LUKJIOB),  OCHOBHbIE  (hOpMBI

BBIOMpAsl ONTHMAJBHBIN CIIOCO0
ee  pelleHHsd, HUCXOAS U3
JIEHCTBYIONINX MPABOBBIX HOPM U
MMEIOITIXCS pecypcoB u
OTpaHUYECHUHN

pacrpocTpaHeHus TEIUIOTHl B MPOCTPAHCTRE,
nporeccsl U 000py/IOBaHUE, UCIIOIB3YeMOe
npu pazpaboTKe W IKCIUTyaTallud CIOMXKHBIX
TEIUIOTEXHUYECKUX CUCTEM B HedTerazoBoi
OTpAaCIH, IX PEMOHTE U MojepHU3anuH (32)

Ymeer  paspaOaTeIBaTh MPOEKT 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;
0O0BSCHUTH LeTH U CHOPMYIIUPOBATD 3a/1a4H,
CBA3aHHBIE C TIOATOTOBKOM W peau3aluei
IPOEKTa IO pa3paboTKe U HKCILTyaTaluu
CIOXKHBIX TEIUIOTEXHUYECKHX 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,
MPUMEHSEMOr0 B HE(PTEra30BOM 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, OIHCHIBAIO-
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): HaBeIkamu TpEMEHEHHUS 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

3Hath (34): Haunbosee 3(hHEKTHUBHBIE CIOCO-
OBl yIpaBJICHUS] COCTOSIHUEM MAaccuBa TOp-
HBIX TOPOJl COOTBETCTBEHHO KOHKPETHBIM
TOPHO-T€OJIOTUYECKUM YCIOBHAM U TEXHOJIO-
THYECKHM MpoIieccam

Ymers (Y4): ouenuBaTh Hambosee 3¢dex-
TUBHBIE CHOCOOBI YNpPaBICHUS COCTOSHHEM
MaccuBa TOPHBIX IOPOJ COOTBETCTBEHHO
KOHKPETHBIM I'OPHO-T'COJIOTUICCKHUM YCIIOBU-
SIM ¥ TEXHOJIOTHYECKUM MpolIeccam

Brnaners (B4): HaBblkamu OLICHKH Hauboliee
3 PEKTHBHBIX CITOCOOOB yIpaBlIeHHS COCTO-
SHUEM MacCUBa TOPHBIX TIOPOJI COOTBET-
CTBEHHO KOHKPETHBIM FOPHO-T€0JIOTHIECKUM
YCIIOBHSIM M TEXHOJIOTMYECKHM MPOLIECCaM

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

3HaTh (35): pe3yNbTaThl UCIBITAHUA 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 pe3yabTaThl HC-
OBITAHUH M JKCIEPHUMEHTOB IO OIperesie-
HUIO (PU3UKO-MEXaHUYECKUX CBOMCTB U TeX-
HOJIOTHYECKHX MOKa3aTeJel TOPHBIX MOPOJ

Bmamers (BS5): HaBelkamMu 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-
0Op TEXHOJIOTUH M MEXaHU3aINU
OypOB3pPBIBHBIX PadOT

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

Ymethb (Y6): OlleHMBaTh BIIMSHUE CBOMCTB
TOPHBIX OPOJ M COCTOSIHUSI TOPOJHOTO Mac-
CHBa Ha BBIOOP TEXHOJIOTHH U MEXaHU3AI[UH
OYpOB3pHIBHBIX paboT

Brnaners (B6): HaBbIkamMu OIICHKH BIUSHUS
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. Hcnoab3yeT METOAbI
NPOTHO3UPOBAHHUSA U  OLCHKHU
YPOBHSI 9KOJOTUYECKOH M MpO-
MBIIIJIEHHON 0e30MacHOCTH  Ha
MPOM3BOJICTBEHHBIX 00BEKTaX

3nath (37) MeTOABI HPOTHO3MPOBAHUS U
OLICHKH YPOBHS 3KOJIOTHYECKOH M MPOMBIII-
JICHHOM 06e301acHOCTH

VYmers (Y7): oueHuBaTh HPOMBIIUIEHHYIO
0e30MacHOCTh Ha POHU3BOACTBEHHBIX 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
0e30I1acHOCTH TIPU TIPOU3BOICTBE
TOPHBIX paboT

3uath (38) cucrtembl M0 00ECICUCHUIO KO-
JIOTUYECKOH M TPOMBIIIICHHON Oe30ImacHo-
CTH

Ymers (V8): paszpabaTbiBaTh CHUCTEMBI 110
00€CTeYeHHIO JKOJIOTUYECKOW W TPOMBIII-
JIEHHOH 0e30macHOCTH

Brnagers (B8): HaBbIKaMu TIPOEKTHUPOBAHUS
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

3uath (39) HOpMATHUBHBIC JOKYMEHTBI MO
MPOMBIIIIIEHHONH O0€30IacHOCTH W OXpaHe

Tpyaa

VYumers (V9): wucmoas30BaTh HOPMATHBHBIE
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 mnoucka HOpMa-
TUBHBIX JOKYMEHTOB II0 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

3Hath (310) BHIBI TEXHUYECKHX CPEICTB U
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JKCILTyaTallH
MMOA3EMHBIX 0OBEKTOB

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

cucrteM 0€30I1aCHOCTH

Vumerts (Y10): BEIIOIHATE pacyeThl TEXHUYE-
CKHX CPEJICTB U CHCTEM OE30MaCHOCTH, B TOM
YHCIIe C MCIIOJIb30BaHUEM UH(POPMAIIMOHHBIX
TEXHOJIOTUH

Bmagers (B10): HaBBIKaMu pacueTa 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

3uark (311) BHUABI MHCTPYKTaxed mo 0e3-
OIIACHOMY BBITIOJIHEHUIO PaboT

VYmetb (Y11): mpoBoauts oOydeHHE M WH-
CTPYKTaXX II0 O€30MacHOMY BBIITOJHEHHUIO
pabor

Brnaners (B11): HaBbIkaMu TpOBENCHHS HH-
CTpyKTaxa 1Mo O0e30IacHOMY BBITIOJTHEHHIO
pabot

4. O0beM JUCHUIIINHBI

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

Tabnuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHAsA paborTa,
®opma
dopma Kypc/ Jac. CamocTosTenbHa .
MIPOMEXXYTOYHOM
o0y4eHust cemMecTp IMpaktraeckn | JlabopaTopHsI s paborta, yac.
Jlexuuu aTTeCTalun
€ 3aHATHA € 3aHATUS
OYHasI 3/6 16 32 60 9K3aMeH

5. CTpyKTypa u coJep:KaHue TUCHUIIMHBI

5.1. CtpykTypa AUCITUTITMHBI

o4Has ¢opma o0yuenusi (OPO)

Tabmuna 5.1.1

CTpyKTypa JUCIUITLIHHEI AymaTopHsie
Ne 3aHSITH, Yac. CPC, | Bcero, Kon MJTK OreHOYHBIE
n/n | Homep | HammeHoBanue n | rp. | Jtas. yac. yac. CpencTBa
pazzgena pazaena
1 2 3 4 5 6 7 8 9 10
YK-1.4 Bompocsr qiis
YK-1.5 MHUCbMEHHOT'O
YK-2.2 ormpoca,
TepmoauHaMuK OIIK-6.1 3aluTa
1 1 a 6 16 8 184 | 424 OIIK-6.2 nabopaToOpHBIX
OIIK-16.1 u
OIIK-17.1 | mpakTHYecKuX
OIIK-17.2 pabort
VK-1.4 3amaun,
YK-1.5 BOIIPOCHI JIJISt
2 2 Tenmonepemaua | 10 16 8 19 43 VK-2.2 HCEMEHBOrO
OIIK-6.3 ornpoca,




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 pazzena
1 2 3 4 5 6 7 8 9 10
OIlK-6.4 3amnmra
OIIK-16.2 | 1abopaTopHBIX
OIIK-17.3 u
MPAKTHIECKUX
pabot
YK-14
3 | Texymue aTTecTanuu - - - 15 15 VK-1.5 Bonpocer s
VK-2.2 aTTeCTaIUuu
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-6.4
4 | Dk3aMeH - - - 7,6 7,6 OIlK-16.1 | 2X3avenauuon
OIIK-16.2 HBIE BOIIPOCHI
OIIK-17.1
OIIK-17.2
OIIK-17.3
Uroro: | 16 32 16 60 108 X X

3a04yHas popma o0ydenus (3PO)
He peanmmsyercs.

04HO-3a04Hasi popMma o0yueHus (O3PD0O)
He peanmmsyercs.

5.2. ConeprkaHue TUCLHUIIIVHBI.

5.2.1. Cozeprkanue pa3ienaoB TUCUUILTHHBI (JUIaKTHUCCKUAE CANHHIIBI).

Pazoen 1. «Tepmoounamuxay.

[IpenMer TEmIOTEXHUKH, €€ MECTO U pOJib B CHCTEME B MOJATOTOBKM HMH)KeHEpOB. CBs3b
TEIUIOTEXHUKH CO CMEXHBIMH Haykamu. Vcropuyeckoe pa3BUTHE M MPOOJIEMBI COBPEMEHHOM
TEIUIOTEXHUKH. TerIOTeXHUKAa Ha MPEANpUATHSX He(TIHOM U Ta30BOM MPOMBIIUIEHHOCTH.
OcCHOBHBIE  TOJIOKEHHSI ~ DHEPreTM4YecKOoW TMporpaMMbl Ha  JUIMTEIBHYIO  IEPCIEKTUBY.
CoBeplICHCTBOBAHUE CTPYKTYpPBhl JHEPreTHMYecKoro OanaHca, HKOHOMHs TOIIMBA U JHEPIHU.
3amuTa OKpyXaroueu cpeiapl. Poib OTE€YECTBEHHBIX YYEHBIX TEIUIOTEXHUKOB M HCIOJIb30BAaHUE
JOCTIDKEHUIH HayKW M TEXHHUKH C IIeNbl0 (DOPMUPOBAHUS y CTYAEHTOB aKTHBHON IpakIaHCKON
MO3HIIMY, HPABCTBEHHBIX KaueCTB, HEOOXOAUMBIX JUISI TPO(ECCHOHATEHON 1A TEIbHOCTH.

[IpenMer TexHHUYeCKOW TepMoauHAMUKU U €€ Mmeroibl. Temnora u pabora Kak (Gopmbl
nepeaaun sHepruu. Pabodee teno. TepMmonmHamuueckass cucreMa. IlapameTpbl cocTOSIHHSA.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSTHUE.

Ileppoe Hauasio TEepMOAMHAMUKU. TepMoauHaMuyeckas M IOTEHLUalbHas paborta.
Tenno€MKOCTh TpPH TIOCTOSHHOM JaBIEHUM M 00bEME. 3aBUCHUMOCTh TEINIOEMKOCTH OT
temneparypbl. CpelHuEe U UCTUHHBIE TEIUIOEMKOCTH. OnpeieieHne cpeiHel TeI0EMKOCTH CMECH.
YactHele ciayyaun 1-ro Hayajia TEepMOAMHAMMKM — IPUHIMUI 3KBUBAJIEHTHOCTH, 3akoH ['ecca,
OPUHIUN  UCKIoYeHHoro Perpetuummobile 1-ro popa. IloHsTHe O BHYTpEHHEH SHEPrHM.
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CylHOCTh TMEpBOr0 Hayaja TEPMOJMHAMUKH. AHAJIUTUYECKOTO BBIpAKEHUE 1-ro Hauana
tepmoauHamuku. [lonsitue 00 sHTansnuu. 3akon Maiiepa.

Tepmoaunamuueckue mnponeccsl. Kiaccupukamust NpoLEeccoB H3MEHEHUS COCTOSHUS.
[TonuTponHele nporecchl. YpaBHeHUs noiautponsl. Ilokazarens moauTponsl. AHaIU3 MPOLIECCOB
Ha OCHOBE CpaBHEHHMs IIOKa3aTesiel IOJIUTPOIbl. HacTHBIE Ciydau IOJIMTPOIIHOIO Iporecca —
W30XOPHBIN, U300apHBINA, anabaTHBIN, H30TEpMUUYECKUN. TepMOIMHAMUYECKHI aHaIU3 TIPOLIECCOB
B kommpeccopax. [lopmiHeBoit kommpeccop. [lpunnum npetictBus. Pabora, 3aTpaunBaemasi Ha
puBOJ Kommpeccopa. Munukaropuas nuarpamma. M3orepmuueckoe, annabaTHOE U MOJUTPOITHOE
cKaTHe.

Bropoe Hauasio TepMmoaMHaMuKU. TeIUIOBbIE MAIMHBI, TEIUIOBBIE JBUTATENIH U
XoJIoAWIbHbIe MaluHbl. Kpyrosslie mpoiiecchl (IIUKIIbI) TEIIOBBIX MaiiuH. [Ipsmbie u oOpaTHbIE
muktel. Tepmudeckmii KIIJ| u xomommneneni koddduument. Lukn KapHo m ero coiicTsa.
TepmonuHaMuueckass IIKajga TeMmeparyp. AHAIWTUYECKOE  BBIPAKEHHME 2-TO  Havaia
tepMoauHamMuku. CraTucTuyeckoe W (Qriocopckoe TOJKOBaHHE 2-TO Hayajga TEPMOJWHAMUKH.
H3MeHeHne SHTpONHH U PabOTOCIOCOOHOCTh H30JUPOBAHHOM TEPMOJUHAMHYECKONW CHCTEMBI.
[Tonsitue 06 skcepruu. M3meHenue sHTponuu pabodero teina B TEPMOJUHAMUYECKUX MPOIECCaX.
Koopaunarer T-S. Ilpoueccel mapoobpazoBanusi B P-V, T-S u h-S muarpammax. VYpaBuenue
Knaiinepona-Knay3suyca. Pacuér TepMoauHaMU4ecKuX MPOIECCOB ¢ MoMoIibio Tabmun u P-V, T-S
u h-S quarpamm.

Huxnst IBC u I'TY. Hukn peaktuBHOro ABUraress. AHanu3 nukioB. Tepmuueckuit KIT/]
nukia tersoBoro asuraresnss. Meroasl noseimienust KITJ. CpaBuenue tepmudeckux KIIJ[ nukios
M0 CPETHUM TEMITepaTypaMm.

[ukisl mapocunoBbiX ycTaHOBOK. [IpuHIMNIUanbHas cxema napocuiioBOi ycTaHOBKU. [{ukin
Penkuna. BriusiHue HayanbHBIX M KOHEYHBIX mapameTpoB uukina Penkuna Ha ero KII/.
Nzobpaxenne mmkna B P-V, T-S u h-S nguarpammax. IlyTu moBbIIeHUSS SKOHOMHUYHOCTH
HapOCUJIOBBIX YCTaHOBOK. TeropukanoHHbIi UK. buHapHbIi 1 napora3oBelid HUKIBL. [Ipsmble
npeoOpazoBareny  IHEPIHH. TepmoanekTpuyeckue  reHepaTopsl. TepMosMUCCHOHHBIE
npeobpazoBarenu. MI'/[-reneparopsl.

Ukl  XONOAMIBHBIX MAIMH, TEIMJIOBOrO Hacoca, TepMmoTpaHchopmaTopoB. Llukis
XOJIOAWJIBHBIX YCTAHOBOK. XOJOAWJIBHBIA KOIPGUIHUEHT U XOJOJOMPOU3BOIUTEIBLHOCTh. LMK
MapoBOil U BO3AYIIHONH KOMIIPECCOPHOU XONOAMIBLHON ycTaHOBKU. [loHsATHE 006 aOCOPOIIMOHHBIX U
MapoNKEKTOPHBIX ycTaHoBKaX. CyIHOCTh TpaHchopmanmu, kodhHuimeHT npeodpazoBaHus Tera,
[UKIBl TIOHIDKAIOUIETO U  TOBBIMIAIONIETO TEPMOTPAHCHOPMATOPOB, IUKIBI COBMECTHOTO
MOJIY4eHUS TeIla U X0JIoa.

Paszoen 2. «Tennonepeoauay.

[Ipeamer w 3amaum TeopwH TeIUIOOOMEHa. 3HAHHWE TEIUIOOOMEHa B MPOMBIIIICHHBIX
npoueccax. Buapl mepeHoca Temia — TEMJIONPOBOJAHOCTh, KOHBEKIUA, HU3IydeHHE. CIIOKHBIN
TeriooOMeH. Oco0eHHOCTH Ter1000MeHa B MHOT0JIETHE MEP3IIbIX rpyHTaX. OCHOBHbIE TIOJIOKEHUS
TEOpPUM TEIUIONPOBOJHOCTH. TeMiiepaTypHOE IoJjie, TeMIEpaTypHbIil rpagueHT. 3akoH Dypsbe.
JuddepennnansHoe ypaBHEHHE TerIonpoBogHOCTH. KoaduiimeHT TemmepaTypornpoBOTHOCTH.
TermonpoBOAHOCTh MPU CTAUMOHAPHOM PEKUME OJHOCIOMHOM M MHOTOCIOMHOM IUIOCKOW |
HWIMHIPUYECKON CTEHOK.

OcCHOBHbIE TIOJIOKEHHSI U yYEHHS] B KOHBEKTHMBHOM TemiooOMeHe. Du3ndeckas CyIIHOCTh
KOHBEKTHBHOTO TerioooMeHa. YpaBHeHue HrproTona-Puxmana. OCHOBHBIE TOJOKEHUS TEOPUH
MIOTPAHUYHOTO CJIOA.



OcHOBBI TeOpUH MOAOOMS M MOJEIMPOBAHUA. YCIOBHS NMONOOUS (PU3MUECKHX SIBJICHUU.
[lepBass u BTOpast Teopembl monoOusi. Kpurepuanbhbie ypaBHeHHs. OIpeaensione KpuTepuu
nonobus. Tperssi Teopema momoOus. Meton MmoxaenupoBaHusi. DUBHYECKUN CMBICT OCHOBHBIX
KpUTEpHEB NoA00Ms. AHanu3 pasmepHocTeil. [loHSATHE O MareMaTHu4ecKoM MOJEIMPOBAHUU.
Temionepenaya Npu BBIHYKJACHHOM TEUEHUU JKUIKOCTH. TeruiooOMeH Npu JABMKEHUU BIOJb
IUIOCKOM IOBEPXHOCTH, TEILUIOOTAA4a IIPU JIAMUHAPHOM TEYEHHUH JKUAKOCTEH B INAJKUX U
IIEPOXOBAThIX, NPAMBIX M H30THYTBIX TpyOax, KpPYyIJIoro M HEKPYIJoro ceyeHus. PacuérHble
ypaBHeHMsI moaobus. TemnooTaaya Mpu HONEPEYHOM OMBIBAHMM OAMHOYHOW KpYIJIoOi TpyOBl.
TennooTnaya npu NONEpPeYHOM OMBIBAHUU IIYYKOB TPYO PACIIONOKEHHBIX KOPUIOPHO U IIAXMATHO.
TennooTnaua nmpu CBOOOAHOM JBM)KEHUH KHUJIKOCTU. TEIIoOT/Aada B HEOTPAHUYEHHOM OOBEME.
JlamunapHass U TypOyJeHTHass KOHBEKIHsS Y BEPTUKAJIbHBIX IMMOBEPXHOCTEH M TOPU30HTAIBHBIX
TpYyoO.

Temnoo6men uznyuenuem. OOLMe NOHATHA U onpeseieHusl. Tenaoo0MeH U3Iy4eHueM Ipu
HaJIMYMU 3KpaHoB. M3nydyenue razos. JlyuncTsiil TenI000MeH B IOTOKAX U KaMepax CropaHusl.

Tennonepenaya. OcHOBBI pacuéra TeriooOMeHHbIX annapatoB (TA). Temnonepenaya kak
BUJ CIOXHOro TerjaooOMeHa. Temsonepenaya yepe3 OAHOCIONHYI0 M MHOTOCIOWHYIO IJIOCKYIO U
IWIMHAPUYECKYIO CTEHKM HpU cTainuoHapHoM pexume. Koadounuent rtemnonepenauu. Ilytu
UHTCHCU(UKAIIMKM TIporecca Teruionepenadn. KpUTHYeCKHid JauamMerp TEIUIOBOW — H3OJISIHH.
Hasznauenue, kimaccudukanus M CXeMbl TEIUIOOOMEHHBIX ammaparoB. [IpunHnun pacuéra TA.
KoHncTpykTuBHBIN 1 moBepounblii pacuérbl TA. OcHOBBI rHIpoguHaMuueckoro pacuéra TA.

5.2.2. CopeprkaHue TUCIUTUIMHBINO BHIAM Y4eOHBIX 3aHSTHH.
JleknmnoHHbBIE 3aHATHSA

Tabmmma 5.2.1

Ne | Howmep paznena O0mbewm, yac. L Vy—
/I JUCITUTLTAHBI O0P0O | 300 | 0390
1 2 3 4 5 6
1 1 ) [IpenMeT TeIIOTEXHUKH, €€ MECTO U POJIb B CUCTEME
B TIOATOTOBKH WH)KEHEPOB.
2 1 ) IIpenmer TeXHUYECKON TEPMOAVHAMUKY U €€
METOMBI.
3 1 - [lepBoe HavaIO TEPMOAMHAMUKH.
4 1 1 - - TepMoguHaMUYECKHE TPOLECCHI.
5 1 - Bropoe Havano TepMOIMHAMUKH.
6 1 - Huxnet ABCu I'TY.
7 1 - L{mKJ1BI TapOCHIIOBBIX YCTaHOBOK.
3 1 i Luktbl XOJOAMIBHBIX MAIIHH, TEIIOBOTO HACcOCa,
TEPMOTPaHC(HOPMATOPOB.
9 1 - [Ipenmer u 3a1a4u TEOPHH TEIIIO00OMEHA.
10 1 ) OCHOBHBIE TTOJIOKEHUS U YU€HHSI B KOHBEKTUBHOM
9 i TEIIO00OMEHE.
11 2 - OCHOBBI TE€OPHHU TOJO0HS ¥ MOJICTUPOBAHMS.
12 2 - Termmo00MeH H3IyYeHHEM.
13 2 - Temnonepenaua.
HWroro: 16 - X X
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IIpakTyeckue 3aHATUS

Tabmnuua 5.2.2

Ne | Homep pasnena Obrewm, gac. TeMa pakTHIECKOTO 3aHATHS
/o JUCIMITINHEI OO | 30 | 0390
1 1 16 TepMoauHAMUUECKHUNA pacueT IMKIIa KOMIIpeccopa
Y IBUTATENS BHYTPEHHETO CTOPaHHS
2 2 16 TemnoTexHuyueckuii pacdyeT HEpBOTO W BTOPOTO
poja TemI000MEHHBIX alNapaToB
Uroro: 32 X
JlabGopaTopHble 3aHATHSA
He npengycmoTrpensl.
CamocrosiTesibHas padora
Tabnuna 5.2.4
No Homep O6beM, yac.
i paszena Tema Bug CPC
muctummas | OPO | 300 | 0300
1 2 3 4 5 6 7
Tepmonunamuka | Bueayautopnas CP. U3yuenue tem
1 1 6.4 i i TEOPETUIECKOTO Kypca,
3aIllTaHUPOBAHHBIX JUTSE
CaMOCTOSITETIHHOTO OCBOCHHS
2 1 6 i i Bueaynutopnas CP. IloaroroBka k
71a00PATOPHBIM 3aHATHUSIM.
3 1 6 ) ) Bueaynuropnas CP. IloaroroBka
MPAKTUYECKUM 3aHATHIM
Tennonepenaua | Bueayauropuas CP. Msyuenue tem
4 5 7 i TEOPETUIECKOTO Kypca,
3aIllTaHUPOBAHHBIX JUISE
CaMOCTOSITETLHOTO OCBOCHUSI.
5 6 ) ) Tennonepenaua | Bueayauropnas CP. Iloaroroska k
5 J1a00PATOPHBIM 3aHSTHUSIM.
6 6 ) ) Bueaynuropnas CP. IloaroroBka
MPAKTHYECKUM 3aHATHIM
7 1.2 15 i i ) [Moxroroska K TEKYIIAM
aTTeCTAIUsIM
8 1-2 7,6 - - - [ToaroToBka K dK3aMeHy
Uroro: 60 X X X X
5.2.3. IlpenomaBaHue MAMCHUIUIMHBI BEIETCA C NPUMEHEHUEM CIEAYIOIIUX BHUIOB

00pa30BaTeNbHbIX TEXHOJIOTHUMA:

— BHU3YyaJIin3alusa yqe6H0ro MaTcpHrajia B Power Point B ANAJIOTrOBOM PEIKHUME (J'ICKI_II/IOHHBIC

3aHATHUA);

— paboTta B MasbIX rpymmnax (labopaTopHbie 3aHATHS);

— pa30op NPaKTHUUECKUX CUTyalMi (IpaKTUYECKUE 3aHITHS).

6 TemaTHka KypcOBBIX padoT/MPOEKTOB

KypcoBblie paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEIYyCMOTPEHBI.
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7 KoHTpoJibHbIe PadoThI

K pemenuto 3amady KOHTPOJBHOTO 3aJaHUsS CIEAYET MPUCTYNAaTh IOCIE HW3YYCHUS
COOTBETCTBYIOILIETO pa3zelia Kypca U O3HAKOMIIEHHUEM C XOJIOM PEIICHUs aHAJIOIMYHBIX 33]a4 I10
y4ueOHOM JuTeparype.

CTyneHThl BBINONHSIOT KOHTPOJIbHBIE Pa0OThl mo 2 pasaenam «TepmoauHamuka» u
«Temnnonepenayay. [1o nocnenneit yetHoi nudpe auyHOro MmMUdpa CTYACHTA BBHITOIHAIOTCS 3aa4u
No 1, 2. 3agaun Ne 3,4 BBINOJHSIOTCS CTYACHTaMH, UMEIOIIMMHA HEYETHYIO IOCICAHIOW PPy
anaHoro mudpa. McxonHple naHHbIe K KaKI0M 3a7aue BHIOMPAIOTCS U3 COOTBETCTBYIOIIUX TaOIHUI]
10 MOCJIeHEH 1 peanocneaHei nudpe mudpa.

[Ipu pemieHMn KOHTPOJIBHBIX 3a/ad4 HEOOXOIMMO COOJIOJAaTh CIEAYIOIIME YCIOBHUS: a)
BBITIMCHIBATh YCIIOBUE 337a4d M HCXOIHBIC JIaHHBIC; 0) pelieHue 3a/ad COMPOBOXKAATh KPaTKUM
MOSICHUTEIILHBIM TEKCTOM, B KOTOPOM YKa3blBaTh, Kakas BEJIMYMHA OINPEACISAETCS W IO KaKou
dbopMyrne, Kakue BEIUYMHBI MOJACTABISAIOTCA B (QOpMYyITy U OTKyAa OHU Oepyrca (M3 YCIOBUA
3aJa4yM, U3 CHPAaBOYHHMKA WU ObUIM OINpEAeNeHbl BbIIE W T.O.); B) BBIYMCICHHUS MPOBOAUTH B
equannax CH, mokassiBaTh X0 perieHud. [locne pernieHus 3aaud HY)KHO JaTh KpaTKUN aHAU3
MOJIyUYEHHBIX PE3yNIbTATOB U CJeNaTh BHIBOABL. Bceerma, eciu 3To BO3MOKHO, HYKHO OCYILECTBIISATh
KOHTPOJIb CBOUX JICMCTBUH U OLICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX YHUCIOBBIX JAaHHBIX.

7.1. TepmoaunamMuka

3agaya 1. Cuwuras TEMIOEMKOCTh HACAIBHOIO Ta3a 3aBUCALICH OT TeMIeparyphl,
OTIPENIETTUTh: MapaMeTphl raza B HAYAIbHOM M KOHEYHOM COCTOSIHMSIX, U3MEHEHHE BHYTpPEHHEH
SHEPTUM, TEIUIOTY, YYAaCTBYIOIIYIO B Mpolecce, W pabory pacmmpenus. Mcxomueie maHHBIE,
HEOOXOMMBIE JIJISl PEIICHUS 3a/layu, BbIOpaTh U3 Tabi. 1., 3aBUCUMOCTh BEIMYMHBI TETUIOEMKOCTH
OT TeMIIepaTyphbl IPUBEACHA B IPHIIOKEHUH 1.

Tabmumna 7.1
Tlocnenusasa Tpeano-
uugpa [pormecc t1,°C t,,°c CHCAHAA T'a3 P,, MIla m, KT
mudpa wadpa
mdpa
0 NzoxopHbIit 2400 400 0 0, 1 2
1 Nzob6apubIi 2200 300 1 N, 4 )
2 AnunabaTHbIi 2000 300 2 H, 2 10
3 N3oxopHsIit 1800 500 3 N, 3 4
4 NzobapHbIit 1600 400 4 CoO 5 6
5 AnunabaTHbIi 1700 100 5 CcoO, 6 8
6 N3oxopHsIit 1900 200 6 N, 8 3
7 N3006apHbIi 2100 500 7 H, 10 12
8 AnnabaTHeIN 2300 300 8 (o) 12 7
9 W300apHbIii 1500 100 9 CO 7 9

3agaua 2. Jlna Teopernueckoro nukiaa I'TY ¢ moaBomoM TEMIOTHI IPHU MOCTOSHHOM
JIABJICHUH ONpEACIUTh IapamMeTpsl pabodero Tena (BO3AyXa) B XapaKTEPHBIX TOYKaX IUKIIA,
MOJBE/ICHHYI0O M OTBEACHHYIO TEIUIOTY, pabOTy M TepMHYECKMH K.II.J. LUKJIA, €CIH HadalbHOE
nasienue p; = 0,1 Mlla, HauanbHas temnepatypa t; = 27,°C, creneHb NOBBIIICHHUS JaBJICHUS B

KOMIIpECCOpe T, TeMIIepaTypa ras3a nepes TypOouHoii ts.
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Tabmuua 7.2

ITo- IIpenno- IIpenmno-
P ITocnen- P
CIIeTHSS _ 1 CIIeTHSSA G, _ 1 CIemHsAA
T=— t1,°C Hos Udpa | T =— t;,°c | G, xr/c
ndpa P, nndpa Kr/c mdpa P, mudpa
mmpa mmdpa mmdpa
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

Onpenenuth TeopeTuueckyro MomHocTh ['TY mpu 3amanHoM pacxone Bozayxa G. JlaTte
CXEeMY U LIUKJI YCTaHOBKHU B pv- U Ts-nuarpammax. Jlanusie 1uist penieHust 3aauu BeIOpaTh U3 Taoll.
2. TennoeMKOCTh BO3/lyXa MPUHSATH HE 3aBUCAILECH OT TEMIEPATYPHI.

3anpaua 3. [IpoBecTu TepMOIMHAMUYECKUIN pacyeT MOPIITHEBOTO JBUTATENs, paOOTAIOLIErO

o . . v .
no mukiny Jluzens, eciu HayalbHBIA YIENbHBI O0BEM rasza Vi; CTENEHb CXKATUA & = % X
2

HavajgbHas TEeMIlepaTypa C)KaTus ti; KOJMYECTBO TeIUIa, MOJBOAMMOE B IMKIEe (1. Ompenenuts
napaMeTpbl COCTOSIHHSL B KpalHMX Toukax nukia. Dutanbnuio (h), BHyTpeHHioo sHepruio (U)
OTpEeAeNIUTh OTHOCUTENBHO cocTosiHus ra3a mpu To = 0 K, sutponuto (S) — OTHOCHTEIHHO
coctosaus npu ycnoBusax To = 273 K, P = 0,1 MlIla. IToctpouts nukn B pv- u Ts-koopauHarax.
Jis kaxIoro mporecca ONnpeneIuTh padoTy, KOJIWYECTBO IMOABEICHHOTO M OTBEICHHOTO TEIUIa,
U3MCHCHUE BHYTPEHHEH OJSHEpPruu, OHHTAIBNUI0 U JHTpornuio. Onpenenuts paboTy IUKIIA,

TEpMUYECKMH K.IL.J. nukiaa. PaGodee temo - Bosmyx, macca 1 kr. R = 0,287x/[x/kr-K; C, =
1xJIx/kr-K. JlaHHBIC K 331a49€ BRIOpATh U3 Ta0II. 3.

Tabmuma 7.3
[Mocnenusist udpa o= Vl/ IMpennocnennsist indppa | Haganpnas remmnepa- 0, xJT/kr
mmdpa v, mrdpa Typa cxarus, 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. Onpenenutb KOHEYHOE COCTOSIHUE ra3a, PACIIMPSIONIEroCs] MOJUTPOIHO OT
HAaYaJIbHOTO COCTOSIHMSL ¢ mapamerpamu Pi, t;, M3MeHEHHE BHYTpPEHHEH SHEpPruH, KOJIUYECTBO
MOABEACHHOM TETUIOTHI, TIOJIYYCHHYIO PabOTy, €CJIM 3aJlaH MOoKa3aTeb MOJIUTPOIBI (N), KOHEYHOE
nasnenue P;. Tloka3are mporecc B pv- u Ts-koopauHarax. MicxomgHbie JaHHBIE, HEOOXOAMMBIC IS
pelIeHus 3a/1a4u, BRIOpaTh U3 Ta0. 4.
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Tabmuua 7.4

ITocnenuss o IIpennocnenusis
undpa mudpa P,, MIla t3,°c P,, MIla n mathpa mubpa l'az m, KT
0 0,5 100 0,1 1,2 0 o 1
1 1 70 0,5 1,5 1 N2 2
2 15 110 1,0 1,4 2 co ZN 3
3 2 120 1,5 1,1 3 H 2 4
4 25 80 0,5 1,3 4 02 5
5 3 90 1,2 1,2 5 cc§ 6
6 35 130 1,5 1,4 6 o 2 8
7 4 150 0,2 1,6 7 cc23 2
8 5 200 2 1,2 8 N 5
9 6 250 35 1,5 9 2 3

7.2. Tenonepenaua

3agaua 1. Ilnockas crajpHas crenka TonmuHon 8; (A; = 40 Br/M-K) ¢ oaHOlM CTOpOHBI
OMBIBAETCSl Ta3aMu; MpU 3TOM Kod(hdULMeHT TerooTnadn paBeH op. C Apyroil CTOPOHBI CTEHKA
U30JIMPOBaHa OT OKPY)KAOIIETr0 BO3/yXa IJIOTHO MPHJICTAIONICH K HEH MIaCTUHOW TOIIUHON Oy (Ao
= 0,40 Br/m-K). Koadpduiuent temnoornadyn OT MIACTHHBI K BO3AYXY paBeH op. OmnpeneiauTb
TEIJIOBOM TOTOK (1 Br/™M° u TeMreparypsl ti, t, U t3 MOBEpXHOCTEH CTEHOK, €CIM TemIieparypa
MPOJYKTOB Cropanus tr, a Bo3ayxa - t,. JlaHHbie A1 perienus 3agaun BeIOpaTh U3 Tab. 5.

Tabmauua 7.5
Hocnenss [Ipennocneanss
2, o 2, o
unq)p;ammb— 31, MM oy, Br/M“ K t,,°Cc wndpa mudpa 02, MM o, Br/M“-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. Bo3nyx TeueT BHYTpH TpyObl, UMesl CPEIHIOI0 TeMIEpaTypy ts, naBieHue p; = 1
Mlla u ckopocth ®. Onpenenauts KO3PPUIUEHT TEIUIOOTAAYN OT TPYOBI K BO3AYXY (01), @ TaKxke
yJIeNbHBIA TEIIOBOM MOTOK, OTHECEHHBIH K 1M JUTMHBI TPYOBI, €CIM BHYTPEHHUH TUaMeTp TPYObl
d;, TommumHa ee & u TemonpoBoaHOCTh A1 = 20 Bt/(M°K). CHapyxu TpyOa OMBIBaeTCS FOPSIYHUMHU
razamu. Temneparypa M KO3(Q(UUIMEHT TEIUIOOTIAa4d TOpSYMX Ta30B, OMBIBAIOIIUX TpYOy,
COOTBETCTBEHHO PaBHHI t;, 0. JlaHHBIE, HEOOXOIUMBIE ISl PELICHUs 3aJaud BbIOpaTh u3 Tali. 6.
dusnuecKue napaMmeTpbl Cyxoro BO3ayXa AJs ONPEIeNICHHUs 01 B3ATh U3 MPUIIOKEHUS 2.

Tab6muma 7.6
ITocnenuss
udpa t,,°c o, Bt/M* K | o, m/c Hpemnocneamnss t,,°C d 0
macbpa udpa 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
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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
100 vm

3anava 3. CtasibHOU TPyOOIIPOBOI THAMETPOM d% =
2 110 mum

MIPOBOJHOCTH A1 IIOKPBIT U30JISAIUEH B 2 CJIOS OAMHAKOBOW TOJIMHBI 07 = 03 = 50 MM, IiprueM mep-

¢ kod(pumeHToM TerIo-

BBIN CJIOM MMeeT KOA(DPUITUEHT TEIIONMPOBOTHOCTH Ao, BTOPOH A3.

Tabmuua 7.7
Hocigﬂzm day BUMK | 79 BUMK | 2 Brawk | [IPCAmOCTCHISA ty,°¢ ty,°¢
;H@%a 1 2, 3 mudbpa mmdpa 1 4y
0 50 0,06 0,12 0 250 50
1 30 0,03 0,06 1 300 100
2 40 0,08 0,16 2 400 200
3 60 0,10 0,20 3 350 150
4 45 0,04 0,14 4 500 120
5 20 0,01 0,15 5 450 90
6 50 0,05 0,12 6 380 60
7 40 0,02 0,08 7 280 50
8 45 0,06 0,10 8 550 20
9 35 0,04 0,15 9 200 70

Omnpenenuts MOTEPU TEMJIOTHl uepe3 M30ALMIO ¢ 1 M. TpyObl, eciau Temieparypa
BHYTPEHHEHN MIOBEPXHOCTH {1, @ HAPYKHON MOBEPXHOCTH M30JsLUH t4. ONpenenuTs TeMIepaTypy Ha
TPaHULIE CONPHUKOCHOBEHUs cioeB t3. Kak M3MeHMTCA BenMuUMHA TEIUIOBBIX NOTEPh € 1 M.
TpyOOIIpOBOJa, €CIIU CIOW U30JISALUU TOMEHITh MECTAMH, T.€. CJIOM ¢ OOJIBIIMM KO3PPHUIIUEHTOM A
HAJIOXKHUTh HEMTOCPEACTBEHHO Ha MOBEPXHOCTH TpyOrI? /laHHBIE BBHIOpaTh U3 TadMI. 7.

3agaua 4. OmnpenenuTb MNOTEPU TEMJIOTHl B E€AMHMILY BpeMEHM C 1 M. JUIMHBI
TOPU30HTAIBHO PACIIOIOKEHHON IMIMHAPUYECKONW TpPyOBI, OXJIa)J1aeMoi CBOOOJHBIM MOTOKOM
BO3/yXa, €CIIM TeMIepaTypa CTeHKH TpYOHI tc, TeMiepaTypa BO3ayxa B IMOMELICHUH t;, a AuameTp
TpyOsl d. Cremenp 4epHOTHI TpyObl E. = 0,9. JlaHHbIe, HeoOXOAMMBIE IS pEIICHHS 3aadH,
BBIOpATh U3 TaOIM. 8.

Tabmuna 7.8
n IIpenmno-
IMocnenuss PeATo- IMocnenuss cleTHss
d, cenHAs tc ts tc ty
udpa L wdppa mudpa mmd- | d, mm mudpa
mudpa mdpa pa umdpa
°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

15




Cpennue n3obapHble TEIIOEMKOCTH

ITpunoxxenue 7.1

o Kucnopon | Asor |Bomopon| BoasHoi ma Oxuch yriepoaa Yraekuciblii ra3
t,°C Bosayx| P N, | Hy 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
1800 33,319 34,834 |33,055| 31,192 43,070 33,402 53,604
2000] 33,641 35,169 |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 napameTpbl cyxoro Bo3ayxa npu aasienuun 101,3 xlla

t °C 107%), Bm/(m*K) 10%*p, /e P2z
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 pe3yJIibTATOB OCBOECHHS THCIHIIJIHHBI

8.1. KpI/ITepI/II/I OLICHMBAHUS CTEIEHU MOJHOThI M KadyeCTBa OCBOCHUS KOMIIECTCHIIUMNM B
COOTBCTCTBUH C IIJIAHUPYCMbIMHU PC3YJIbTaTaMU OGy‘-ICHI/IH IMPUBCJICHLI B HpI/IJ'IO)KCHI/II/I 1.

8.2. PeliTuHroBas cucrema OICHUBAHUA CTCIICHU ITIOJITHOTBI

N KadyceCTBa OCBOCHU

KOMIIETEHIMH 00y4Jaromuxcst oyHor opmbl 00yueHus npeacTaBieHa B Tadbmaune 8.1.

Tabmuma 8.1
. KomnnuecTtso
Ne n/mt Buasl MeporipusaTHii B paMKax TEKYIIEro KOHTPOJIS
0asioB
1 2 3
1 Texymias aTTecTanus
1.1 Craua 1ab0opaTOpHBIX M NPAaKTHUECKUX padoT 1o pazneny 1 15
1.2 IIncpMeHHBINH 0npOC 10 pasaeny | TUCITUTIINHEL 15
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Ne n/mt Busr MeponpUsTHiI B paMKaX TEKYIIIETO KOHTPOJIS Komuuectso
0amioB
1 2 3
HNTOI'O 3a nepByro TEKYIIYIO aTTECTAIUIO 30
2 TeKyIIas aTTecTanus
2.1 Craua 1a00paTOPHBIX M MPAKTHYECKUX PaboT 1o pasaenam 1-2 15
2.2 ITuceMeHHBIH onpoc 1o pasaenam 1-2 15
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALUIO 30
3 Tekymas aTTecTaius
3.1 Craua 1abopaTOPHBIX M NPAKTHUECKUX PaboT Mo pasneiny 2 15
3.2 [IpesenTanus g0Kaaaa 5
3.3 [TuchbMeHHBIN onpoc N0 paseny 2 JUCIUTLTUHB 20
HNTOI'O 3a TpeThIO TEKYIIYIO0 aTTECTAIIUIO 40
BCEI'O 100

9 YueOHO-MeTOAUYECKOE H HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIIHHbI

9.1. IlepeueHb pekOMEH1yeMOi1 IuTepaTypsl npeacrasiieH B [Ipunoxenun 2.

9.2. CoBpemennble mpodeccuoHanbHble 0a3bl NaHHBIX U HUH(POPMAIIMOHHBIE CIPABOYHBIE
CUCTEMBbI

— Co0OcrBennas nomHorekcroBas 6a3za (I16/1) BUK TUY;,

— Hayunas snextponnas 6ubnuorexa «eLIBRARY.RUy;

Hayuno-texuunueckas oudanorexka ®I'bOY BO PI'Y nedrtu u raza um. 1.M. I'yGkuHa,

— Hayuno-texaunueckas 6ubnuorexka ®I'bOY BIIO YITHTY (r. Ya);

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

9.3. JlumeH3MOHHOE M CBOOOJHO pPacIpOCTpaHseMOe MPOrpaMMHOE oOecreyeHue, B T.4.
OTEYECTBEHHOI'O MPOMU3BO/ICTBA:

1. Microsoft Office Professional Plus;

2. Microsoft Windows.

10 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne THCIUIITHHbI

HOMGHICHI/IS[ AJId TIPOBEACHUA BCCX BHUIOB pa60TI>I, npeaAyCMOTPCHHBIX y‘Ie6HI)IM IIJTaHOM,
YKOMIIJICKTOBAHBI HCO6XO)II/IMI)IM 060py)1013aH1/IeM U TEXHUYCCKUMHU CPEACTBAMU 06yquH51.

Tabnuua 10.1
O0ecne4eHHOCTh MaTepHATbHO-TEXHUYECKUX ycaoBuil peanusanun OITOII BO

Ne HanmenoBaHue yueOHBIX HanmenoBanue noMmenieHuii s Anpec (MecTOIoIOKEHNE ) TOMEIICHHI
/T | IPEAMETOB, KypCOB, TUCIUILIHH MPOBEACHHS BCEX BUJIOB yIEOHOM UTSL IPOBEICHUSI BCEX BUIOB yueOHO
(Mozmymeit), MPaKTHKH, UHBIX | AEATEIBHOCTH, IPEIYCMOTPEHHOH y4eOHBIM JIeSTeIbHOCTH, NIPEyCMOTPEHHOMN
BUJIOB yYEOHOM JEATEINFHOCTH, TUTAaHOM, B TOM YHCJIC IOMEIEHUS Ul | y4eOHBIM TUIaHOM (B CITydae pean3aluu
MPEYCMOTPEHHBIX YYeOHBIM CaMOCTOSTEIILHOM paboThI, C YKa3aHUEM 00pa3oBaTeNIbHOI TPOrpaMMBbI B
TJIaHOM 00pa3oBaTeNIbHON MEPEYHs] OCHOBHOTO 000PYAOBaHHUS, ceTeBoil (hopMe JOMOTHUTEILHO
MPOTPaMMBI y4eOHO-HATIISIHBIX TOCOOHI yKa3bIBaeTCS HAMMEHOBaHHE
OpraHH3alMH, C KOTOPOH 3aKIII0UCH
JIOTOBOP)
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1 TemmorexHuka JIeKIIMOHHbBIE 3aHITH: 625039, Tromenckas 001acTh,
VYuebnass ayauropus ang npoBeneHus| r.Tromens, yin. MenbHukaiite, 1. 70
3aHATUN JIGKIIMOHHOTO THUIA; TPYIIOBBIX U
WHIMBUYAJIBHBIX KOHCYJIBTAUN; TEKYIIEro
KOHTPOJISI M TPOMEXYTOUYHOW aTTecTalluH,
Ne722, YyeOGHas meOenb: CTOJBI, CTYIb,
JIOCKa ayAUTOpPHASI.

Mono6mnok - 1 mr., mpoekrop - 1 1T,
aKycTHYecKasi cucTeMa (KOJOHKH) - 2 IIT.,
MIPOEKIIMOHHBIA 3KpaH - | IT., JOKyMEHT-
Kamepa - | mrT.

[IpakTiyeckue 3aHATHUSA: 625039, TromeHcKkas 00J1aCTh,
VYyebHass ayauropuss Ui npoBencHus| Tr.TroMeHs, yi. MenbHukaiire, 1. 70
3aHATUH JIEKIIMOHHOTO THIA; TPYNIOBBIX U
WHIUBHUAYaJIbHBIX KOHCYJIBTAINH; TEKYIIEro
KOHTPOJISL ¥ TPOMEXKYTOUYHOHW aTTeCTallH,
Ne722, VYdeGHas meOenb: CTOJBI, CTYIbS,
JIOCKa ay/IUTOPHASI.

Mono6mok - 1 mr., mpoekrop - 1 mr.,
aKycTUYecKasi cuctema (KOJOHKH) - 2 IIT.,
MPOEKIIMOHHBIA 3KpaH - 1 WT., JOKyMEHT-
Kamepa - | mT.

11 MeToauueckue yka3anus no opranusanuu CPC
11.1. MeToauueckue yKazaHus 10 MOATOTOBKE K MPAKTHUECKUM, Ta00paTOPHBIM 3aHSATHUSIM.

Temmorexnuka [Tekcer]: yueOHO-MeTonnyeckuit komruieke / I'. B. baxmar, E. H. Kab6ec. -
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
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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
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

YHCJIE C UCIOJIb30BAHUEM UH()OPMALMOHHBIX TEXHOJIOTUH, | MHPOPMAIMOHHBIX YHCJIE C UCIIOJIB30BAHUEM
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 0e30IacHOMY BBIIIOJIHEHHIO | TIO 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
- TP o0y4yeHHe M HWHCTPYKTaX | MHCTPYKT@X MO O€30MaCHOMY | MHCTPYKTaX MO 0€30MacHOMY | IIPOBOAUTH oOyueHme u

00y4eHUE U UHCTPYKTaX 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
Kon, cnemuansHocts 21.05.04 T"opHOE ne1o
HanpasneHHocTs MapKIenaepekoe 1eso

Konunuects Kontnurent Hannuue
Ne Ha3zBanue yue6HOr0, yueOHO-METOIUUECKOT0 U3/1aHHsl, aBTOP, U31aTeIbCTBO, BUJ U3JAaHUS, TO] 0 oby-atomnxes, Obecnesenocts 3JEKTPOHHOTO
n/n U3JaHus 9K3EMILLIP HMCTOIE3YIOTIHX 06yqafommic;1 BapuaHTa B
oB B BUUK 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 46+73P 30 100 +
o0Opa3oBaHus, 00yJaIOIIUXCs [0 HAIPABICHUIO MOArOTOBKH MarucTpaTypsl "Hedrerazosoe memo" /
1O. 1. 3emenkos [u ap.] ; pen. 1O. 1. 3emenkos ; TroM[HI'Y. - Tromens :TroM[HI'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".
Temnorexnuka [Tekcr]: y4eOHUK Al CTYJICHTOB BYy30B, OOYYArOIIUXCSI I10 CHEHATbHOCTSIM
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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