INEPBOE BBICIHIEE TEXHUYECKOE YYEBHOE 3ABEJEHUE POCCHUH

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOHU ®PEJEPALINUA
(denepajbHOE rocy1apcTBeHHOE 0I01KeTHOEe 00pa30BaTeIbHOE YUPeKIeHHE

BbICIIEr0 00pPa30BaAHUSA
«CAHKT-IIETEPBYPI'CKUM T'OPHbIA YHUBEPCHUTET»

COTI'JIACOBAHO YTBEP/XKJIAIO
PykoBoaurens OIIOII BO IIpopexTop no o6pa3oBarte/ibHOI
B.H. bpuukun aeareabHocTH AoueHt IL.I'. Ilerpakos
PABOYAS ITPOT'PAMMA

OPI'AHU3ALIUSA DKCIIEPUMEHTAJIBHBIX

YpoBeHb BbICIIEro 00pa30BaHUA: Maructparypa
HanpasiieHue noaroToBKu: 22.04.02 Mertamnyprus
Hanpagsennocts (mpopuiinb): TennorexHuka METAIUTYPru4ecKuX MpoLEecCoB
KBannpukanus BeIyCKHHKA' MarucTp
®opma o0yueHus: O4Has
CocraBuTe/ib: npodeccop I'.B. IleTpos
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PaGouasn nporpamMmma AMCUHUIJIMHBI «Opranuzanus AKCIEPUMEHTAIBHBIX
UCCIIEIOBaHM» pa3paboTaHa:

— B coorBercTBUU ¢ TpedoBanmsmu PI'OC BO wmarwmcrpaTypa 1O HaIMpaBJICHUIO
noaroToBku «22.04.02 Metautyprusi», yTBep>KASHHOT0 npukazoM MunoopHayku Poccun Ne308
ot 24 anpens 2018 r.;

— Ha OCHOBAaHMM Y4YeOHOrO IUIAHa MAarucTpaTypbl IO HaIpPaBICHUIO MOATOTOBKH
«22.04.02 Meramtyprusi» HanpaBieHHOCTh (mpoduiib) «TemroTexHuKka MeTauTypruuecKux

IIpoLeCcCoB».

CocraBurenb npodeccop I'.B. Iletpos

PaGouass mporpamma paccMoTpeHa W oq00peHa Ha 3acelaHUH Kadeapsl

«Meramnyprus» ot 04.02.2021r., nporokon Ne 16.

3aBenyromnuii kadeapoil MeTaTypruu n.T.H., ipo¢. B.H. bpuukun

Pabouan nporpamma corJjiacobaHa:

HavansHuk otaena
JUIEH3UPOBaHUs, aKKpEAUTALIUU U Hy6posckas 10.A.
KOHTPOJISl KauecTBa 00pa30BaHuUs

HavanpHHUK OTAEIa METOANYECKOTO Pomanunkos A.1O.
obecrnieyeHus yueOHOro mpoiecca K.T.H.




1. IEJIM M1 3AJJAYY JUCHMUTLINHBI

eas TMCHMILIAHBI:

— KOHKpETH3allMsi HaBBIKOB W METOJOB  BBIIOJHEHUS  SKCHEPUMEHTAIbHBIX
UCCJIEIOBAHUI pealbHBIX TEXHOJOTUYECKUX IIPOLECCOB, JECUCTBYIOIIMX U MPOEKTUPYEMBIX
METaJUTypTHUECKHX ammapaToB, B TOM YHCJIE HCCIEAOBAHUS SIBJICHUN TEIIOMAacCOOOMEHa,
APOrUAPOJUHAMUKH, SHEPIeTUKH, MEXAHM3Ma MPOTEKAHUS TEXHOJOTMYECKUX MPOLIECCOB U
0COOEHHOCTEH PabOThI METAJUTYPTHUECKHUX aIIapaToB.

OcHOBHbBIE 33124 AU CIUILIMHBI .

— MOJrOTOBKA CTYJEHTOB, 00YJaIOUIUXCs B MAaruCTpaTrype, K TBOPUECKOMY MPUMEHEHHIO
MOJIYYCHHBIX 3HAHUM TIPH CO3JaHUM HOBBIX M COBEPIICHCTBOBAHUU JACHCTBYIOIIMX
TEXHOJIOTHYECKHX TMPOIECCOB M arperaroB, pEIICHWHU BOIMPOCOB CHIIKEHHUS BBIOPOCOB
METaJUTYPTHUECKHUMU arperaTaMu U UX BO3JCHCTBUS HA OKPYKAIOIIYIO CPEyY.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

Jucuumnnunaa «OpraHuzaiusi HSKCIEPUMEHTAIbHBIX HUCCIIEJOBAHMI» OTHOCUTCS K
oOsi3arenpHoi  vactTh bnokal «/lucummnuabl  (MOZynHM)» OCHOBHOH MpO(decCHOHATBLHON
00pa3oBaTeNbHOI IPOrpaMMBbI 1O HAIPaBICHUIO NOAroTOBKU «22.04.02 Metannyprus (ypoBeHb
MarucTpaTypbl)» 1 u3ydaercs B 1 cemectpe.

3. INTAHUPYEMBIE PE3VYJIbTATBI OBYYEHUSA 1O JUCHUIIJIMHE,
COOTHECEHHBIE C IITAHUPYEMBIMHU PE3YJBTATAMH OCBOEHHUA
OCHOBHOI MPO®ECCUOHAJIBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

[Iponiecc m3ydyeHus: qucuuriuHbl «OpraHu3amus SKCIEPUMEHTAIBHBIX HCCIICIOBAHUN
HampaBJlieH Ha POPMHUPOBAHHUE CIICAYIOIINX KOMITCTSHITUH:

@®opMupyeMble KOMIIETEHIMH 10

oI'oC BO Koja u HauMeHOBaHWe HHANKATOPA
Co)]epma].[p[e Ko)] JOCTHKCHUH KOMIICETCHIINHU
KOMICTCHINH KOMIICTCHINH
CriocobeH HaxouTh U OIIK-4 OIIK-4.1. JleMoHCTpUpPOBaTh yMEHUE
nepepabaTbIBaTh CaMOCTOSITENIbHO UCKaTh, aHAIM3UPOBATh U OTOMPATh
UH(pOpMaLHIO, HE00X01MMYI0 HH(POPMAIINIO, OPTaHU30BBIBATH,
TpeOyemyro Juis peoOpa3oBbIBaTh, COXPAHATH U IepeaaBarh ee.
IIPUHSTHS PELLICHUN B

OIIK-4.2. '0TOBHOCTb K CAMOPA3BUTHIO,

HaydHBIX caMopeaJn3aliu, UCI0JIb30BaHNI0 TBOPYECKOTO
HCCIeN0BaHUAX U B TIOTEHIUANIA; CTIOCOOHOCTH COBEPIIEHCTBOBATH 1
TPaKTHICCKO pa3BHUBATh CBOM MHTEJUIEKTYaIbHBINA U

TEXHUHCCKOH npodeccCuOHANIbHBIN YPOBEHb B TEUEHUE BCEH JKU3HH.
JeSITEIIbBHOCTH

OIIK-4.3. 3HaTh OCHOBHBIE ITpaBUJIa IOUCKA U
oT6opa uHGOpPMAITUH, METO/IBI HCTIOIB30BAHUS
UH(OPMALIUK 7S TOATOTOBKH U IPUHATHS PEeLICHUN
B HAyYHBIX MCCIIEJOBAHUSX U B MPAKTUYECKOM
TEXHUYECKOH 1E€ATEIbHOCTH.

OIIK-4.5. Bnaners npueMaMu yMCTBEHHOM
JESTEIIbHOCTH, CBSI3aHHBIMU C aHAJIM30M, CUHTE30M,
CpaBHEHMEM, KJIacCU(pUKaLUeH, CTPYKTYPHUPOBAaHUEM
U cucTeMaTu3anueil nHpopMaImy.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
4.1. O0beM JUCHUIIHHBI H BUbI y4eOHOH padoThI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHbIe eAnHUIB], 144 ak. yaca.

AK. 4acsbl 1o
Buj yueoHoii padoThI Beero cemecTpam
aK. 4acoB 1
AyIUTOPHBIE 3aHATHS, B TOM YHCJIE: 64 64
Jlexuun 16 16
[Tpaktuyeckue 3ansatus (I13) 48 48
JlaGopaTtopusbie padoTs (JIP) - -
CamocrosiTesibHas padoTa (Bcero) 44 44
[ToaroroBka K MPakKTUYECKUM 3aAHATUAM 44 44
[ToaroroBka k 1abOpaTOpHBIM paboTaMm - -
Bua arrecramuu (3K3ameH - J) 36 36
OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI aK. yac 144 144
3a4. el. 4 4

4.2 Conepxxanue QM CUUILTAHBI

V4eOHBIM IIaHOM MMPpEAYCMOTPCHBI: IPAKTUYCCKUC 3aHATHUA U CAMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3geiipl AMCHMILIMHBI U BUABI 3aHATHI
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Pasnen 1. «IlocraHoBKa 3a1a4u 9KCIIEPUMEHTAIIBHO
WCCIIEIOBAaHMS U pa3paboTKa TEXHUYECKOTo 3a1aHust Ha | 16 2 8 - 6
€ro IPOBEICHUE)
Pasznen 2. «®opmupoBaHue IiaHa
9KCIEPUMEHTAIBHOIO UCCIIEJOBAHUS, XapaKTEPUCTUKA 18 2 8 3

HU3MCEPACMBIX BCIIMYNH, MATCMATHYCCKOC
IIJTAaHUPOBAHUCOKCIICPUMEHTOBY

Paznen 3. «JlaGoparopHas u npubopHas 6a3a
IKCIIEPUMEHTATBHBIX UCCIICIOBAHUN IS PEIICHUS 18 4 8 - 6
3a7a4 METAJUTyPrUUECKOTrO MPOU3BOJICTBAY

Paznen 4. «9xcnepuMEHTAIbHO-CTATUCTUYECKUE
METO/]Ibl MATEMaTUYECKOTO OMIMCAHMSI PE3YJIBTATOB 20 4 8 - 8
HKCIEPUMEHTAIBHBIX UCCIICTOBAHHI

Paznen 5. «MaremaTnueckoe ONMCaHUE U HaydHast

HHTCpHIpeTAlUA TCPMOANHAMHUYCCKUX IMAapaMETPOB U 18 2 8 _ 8
GyHKIUH COCTOSHUS (PU3MKO-XUMUYECKUX CUCTEM U

KHHETHYECKUX XapaKTEPUCTHUK MPOIIECCOBY

Paznen 6. «BpinmosiHEHUE OTYETA O 3aBEPILICHHOMN 18 2 8 i 8

HaquOﬁ pa60Te, HNaTCHTHBIX UCCICIOBAHUAX U
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MOJIrOTOBKA 3aBKH Ha Pe3yJIbTaThl MHTEIUIEKTYaJIbHOU
NEATEIILHOCTH)Y
Hroro: | 108 16 48 - 44
4.2.2. Conep:xkanue pa3aeoB THCHUILINHBI
Ne HanmenoBanue pa3zjiena Conep:xaHue JeKIIUOHHBIX TpynoeMkocTh
n/n JUCIUIIJIINHBI 3aHATHI B aK. Yacax
1 | IlocranoBka 3amaun Hctopuueckue acnekThl pa3BUTHUS
HKCIIEPUMEHTAIILHO OIIBITHBIX HUCCIIENOBAHUIA.
HCCJICIOBaHMS U pa3paboTKa Opranuszanus © 3Tanbl  HAy4YHO-
TEXHUYECKOT'O 3aJaHUI HA €0 | TEXHUYECKOIO HCCIIEIOBAHHUS.

IMPOBCACHUC

OcHOBBI  KJIacCU(PMKALIUU METO/I0B
HCCIIEA0BaHUM: CpaBHEHUE 51
U3MEpEeHUe; MHAYKIUS U ACTyKLHUS;
aHaM3 W CHHTE3;  Hay4yHbIe
TUIIOTE3BI; abcTpakuus U
00o001mIeHME; MOJICTIUPOBAHUE.
Knaccudpukanus 3amau u BBIOOD
METOIMKH IKCIIEPUMEHTA.
AnpropHoe ¢bakTopHOE
paHXUpOBaHHUE. Pa3pabotka
TEXHUYECKOTO 3aaHUs Ha
MIPOBE/ICHUE SKCIIEPUMEHTA.

2 | ®opmupoBaHUe MJIaHa
AKCIIEPUMEHTAIBLHOTO
UCCIIEJOBaHMS,
XapaKTepUCTHKA H3MEPSIEMbIX
BEJIMYNH, MaTEMaTUYECKOE
IJIAHUPOBAHUEIKCIIEPUMEHTOB

TeopeTnyeckre OCHOBBI
MJIAHUPOBAHUS SKCIIEPUMEHTOB.
[TaccuBHBIN U AKTUBHBIN
JKCIIEPUMEHT. XapaKTepUCTHUKA
n3MepsieMbIxX BenuuuH. [Ipaktuka
pacuéra pa3MepHBIX U O0e3pa3MepHBIX
BenuuuH. [loHsTHE U BUIBI
norpemHocrei. [Ipumenenue
MaTeMaTUYECKOTO TJIAHUPOBAHUS
AKCHEepUMEHTOB: miaHsl I-11 - ro
TTOPSIIKOB.

3 | JJabopatopHas u npubopHas
0a3a PIKCTIEPUMEHTATBHBIX
UCCIIEIOBAaHMM ISl PELeHUs
3a71a4 METAJLUTypPTUIeCKOTO
POM3BOJICTBA

OcCHOBHEBIE MPUHOMUIIBI CO3JaHUA
IKCIEPUMEHTAIBHBIX YCTAHOBOK.
Bb160p KOHCTPYKIIMOHHBIX
MaTepHaJIOB JUIs JTa0OPaTOPHOTO
obopynoBanus. O60CHOBaHUE
CMOCOOOB KOHTPOJISI TapaMeTPOB
METAJUTYPrHYECKUX MPOIIECCOB U
BI)I60p METOAOB KOJIMYECTBECHHOT'O U
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HaumenoBanue pa3jgeia

Conep:xaHue JeKIIHOHHBIX

TpyroemkocTh

n/n AUCUHMILINHBI 3aHATHH B aK. yacax
KaueCTBEHHOT'O aHAJIW3a UCXOHOTO
CBIPBS U TIPOAYKTOB.

4 | DKciepuMEHTaJIbHO- Metoauka pacuera norpenHocTen
CTATUCTUYECKUE METOBI n3Mepenuil. CucremaTuyecKkue u
MaTEMATUYECKOTO OMUCAHUS CIIy4aiiHble NOTPELHOCTH. Pacuer
PE3YIIBTATOB MOTPEIIHOCTEN MPU KOCBEHHBIX
SKCIIEPHMEHTAIbHBIX usMepenusx. McenonszoBanue 4
HCCIIeTOBAHHIL KOPPEJIALMOHHOTO, AUCIEPCUOHHOTO

U PErPECCHOHHOIO METO/IOB aHAN3a
AKCIIEPUMEHTAIIbHBIX
3aKOHOMEPHOCTEH.

5 | Maremaruueckoe omnrcanue u | Mcrionb3oBaHWe TEXHOIOTHYECKUX,
Hay4yHas HHTepHIpeTanus TCINIOTCXHUYCCKUX,
TEPMOJAUHAMUYECKUX TePMOIlI/IHaMPI%CKI/IZi u
apaMeTpoB 1 PYHKIHMIA KMHETUYECKUX PacuéToB Mpu 5
COCTOSHMUS (PU3HKO- NPOBE/ICHAH IKCIIEPUMEHTAIIBHBIX
XUMHYECKHUX CUCTEM M HCCICNOBAHIN
KHHETHYECKUX XapaKTEPUCTHK
POLIECCOB

6 | BeimonHeHne otyeTa o OcHoBHbIE TPeOOBAHUS K XapaKTepy
3aBEpPILICHHON Hay4YHOU U COJIEPKAHUIO PE3YIIETATOB
paboTe, MATEHTHBIX HKCIIEPUMEHTAJIbHBIX HUCCIIEI0BAaHUH,
VICCIIEIOBAHMAX U TOATOTOBKA | CTPYKTYPE H3II0KEHHs, OOPMIICHUIO
3asiBKM Ha Pe3yJbTaThbl ¥ SA3BIKY PYKOITMCHOH HayqHOH 2
MHTeJIEKTYalbHOM pabotsl (otyera). [loaroroska
NeSTENBHOCTH 0T4YeTa O MATEeHTHBIX UCCIICIOBAHUSIX

1 3asiBKH Ha u3o0petenue. OCHOBHBIC
STanbl MOJrOTOBKH MPE3EHTAIUH.
Hroro: 16
4.2.3. llpakTH4ecKkHe 3aHATHS
Ne . TpyroeMkocTh
Pazgen TemMaTuka NPaKTHYECKUX 3AHATHH
n/n B aK. yacax
1 Pasnen | ATnpuopHO€e paHXupoBaHUe (PaKTOPHOT'O IPOCTPAHCTBA 8
SKCTIEPUMEHTA..
Maremaruueckoe MIaHupPOBaHUE IKCIIEPUMEHTA C
2 Paznen 2 | ucnonp3oBaHUEM IJIAHOB TIEPBOTO M BTOPOTO 8
MOPSIIKOB.
JlaboparopHas 1 mpubopHas 6a3a IKCIePUMEHTAIBHBIX
3 Pasnen 3 WCCJIEIOBAHMI: BEIOOP KOHCTPYKIIMOHHBIX MaTepUaIOB 3
JUTSL ONIBITHBIX YCTAHOBOK M TaOOPAaTOPHOTO
00opyIoBaHUs
[IpuMeHeHre KOppeNIMOHHOI0, AUCIEPCUOHHOIO U
4 Paznen 4 | perpecCHOHHOIO METO/IOB aHAJIM3A 8
HKCIIEPUMEHTAIIbHBIX 3aKOHOMEPHOCTEH.
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Ne . TpynoeMkocTh
Pasznen TeMaTuka NPaAKTHYECKUX 3aAHATHI
B aK. yacax

TexHosornueckue, TeIOTEXHUUECKHE,
3) Paznen 5 | repmoaumHamMuuecKkue U KHHETUYECKUE pacu€Thl IPU 8
IPOBEJCHUH SKCIEPHUMEHTAIBHBIX HCCIICIOBAHUM

[TpakTiKa BbIMOIHEHUS U OPOPMIICHUS OTUETA O
MATEHTHBIX UCCIEAOBAHUSX, U MOJTOTOBKH 3asBKU Ha
6 Paznen 6 | pe3ynbTaThl HHTEIJICKTYaIbHOU NEATEIBHOCTH. 8
[TonroroBka nmpe3eHTalMU 110 pe3yJibTaTaM
9KCIIEPUMEHTAIBLHOTO UCCIIeI0OBAHUS.

Hroro: 48

4.2.4. JlabopaTopHbIe padoThl — Ja00paTOPHBIE padOTHI HE TPETYCMOTPEHBI.

4.2.5. KypcoBbie pa6oTbl (mpoeKTbI) — KypcoBblie pabOThl (IPOEKTHI) HE
PEyCMOTPCHEI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B kypce mucuurumsbsl «OpraHuzanus SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN» IIHPOKO
UCIOJIb3YIOTCS CIIEYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHU:

IIpakTuyeckue 3aHATUA. Llen MPaKTUYECKUX 3aHATHI:

-COBEPILECHCTBOBATh YMEHUS U HABBIKM PELICHUS ITPAKTUYECKUX 3a/1a4.

I'maBHBIM cojep)kaHMEM 3TOrO0 BUAA Y4YEOHBIX 3aHITUI sABIsieTcss padoTa KaKaoro
o0ydaromerocss 1O OBJAJECHHIO INPAKTHUECKUMHM YMEHHMSAMH M HaBbIKAMU IpodeccuoHambHON
JEATEIIbHOCTH.

Koncyabranuu (Tekyiuasi KOHCYNbTallks, HAaKaHYHE JK3aMeHa) SIBJISETCs OJHON u3 (Hopm
pYKOBOJICTBAa Y4eOHOW paboTOM OOYyJaromMXCsl W OKa3aHUS UM TIOMOIIM B CaMOCTOSITEIIbHOM
U3y4eHUH Marepuajga JUCLMIUIMHBI, B JIMKBUAAIMM HMEIOIIMXCS TNpOOENoB B 3HAHUSX,
3aJJ0JKEHHOCTEH 10 TEKYIIMM 3aHATHSIM, B TOJrOTOBKE MUCbMEHHBIX padoT.

Tekyme KOHCYNbTalMM MPOBOJATCS IPENOAABaTENEM, BEIyIIMM 3aHATHA B y4eOHOU
rpyIe, Hay4HbIM PYKOBOJUTENEM U HOCST KaK MHIUBHUIyaIbHBIN, TaK U TPYIIIOBOM XapakTep.

CamocrosiTesibHasi padoTa o0y4yarolMXCsl HarpapjeHa Ha yIIIyOJIeHHE M 3aKperieHHe
3HAaHWH, NOJIYYEHHBIX Ha ayJUTOPHBIX 3aHSTUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSTEIBHOIO
aKTUBHOTO NPHOOPETEHUS] HOBBIX, JIOMOJHHUTENbHBIX 3HAHMHA, MOATOTOBKY K MPEACTOSIIUM
y4eOHBIM 3aHATHUSIM U IPOMEKYTOUHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCOEBAEMOCTH, IPOMEXYTOUHOM ATTECTAIIMM TIO0 HUTOTr'AM
OCBOEHHUA IUCIMIVIMHBI U YYEBHO-METOAWMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

6.1. OneHo4YHBIE CPEICTBA AJISl CAMOCTOSITEIbHON PadoThI M TEKYIIEr0 KOHTPOJIs
ycneBaeMoCTH

Paszjnen 1. IloctaHoBKa 3aJa4M IKCIEPUMEHTAJBLHOTO HCCJIeI0BAHUS U pa3padoTka
TEeXHHYECKOT0 32/IaHUS HA ero NMpoBeJeHue.

1. HazoBuTe JOMHUHUPYIONINE TEXHOIOTHUECKHE 33]]a9d B METAJLTYPTHH.

2. HazoBuTe OCHOBHBIE STAlbl PA3BUTHUS IKCIIEPUMEHTATHHON XUMHUU U METAJUTYPTHUH.

3. OxapakTepu3ylTe METOJ, MCIOIb3YeMbId TpH pa3feiiecHnd (a3 B HEPABHOBECHBIX
(UBUKO-XMMHUYECKUX CHCTEMAaX.

4. ChopMmynupyiiTe OCHOBHBIC TPUHITUIIBI KJIACCH(UKAIIMN METOIOB UCCIICTOBAHUM.
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5. Uto mpexacraBmsieT coOOW ampuOpHOE pPaHKUpPOBaHUE (PAKTOPHOTO MPOCTPAHCTBA
IKCIIEpUMEHTA?

Paznen 2. @opmupoBaHHMe IUIAHA JKCIEPHMEHTAJBHOIO  HCCJIEAOBAHMSA,
XaPAKTePUCTHKA HM3MepseMbIX BeJIMYMH, MATEMaTHYEeCKOEe INIAHMPOBAHHEIKCIIEPHMEHTOB

1. ChopmynupyiiTe ©a30BbIii NPUHLIUI CO3JAaHHUS TEXHOJOTUYECKHX CXEM TIpH
pa3feIIEHUN 3JIEMEHTOB.

2. ObocHyiiTe npUMEHSIEMbIi TUana30H YPOBHS 3HAYUMOCTH B HH)KEHEPHBIX pacyeTax.

3. Uto sBnsiercd Mepoil MepBOHAYAIbLHON HEOIPENeIEHHOCTH O0BEKTa, 3aBUCSMIEH OT
YKCJ1a BO3MOYKHBIX €r0 COCTOSIHUM U OT BEPOSITHOCTEHN 3TUX COCTOSHUINA?

4. HazoBure  CBOWCTBO  MaTpHllbl  IUIAHUPOBAaHUS,  CBUACTENbCTBYIOILEE O
HEKOPPEIUPOBAHHOCTH (PAKTOPOB

5. KakuMu 0coOE€HHOCTSIMM MOKET OBITh OXapaKTepU30BaH SKCIIEPUMEHT, IPOBOIUMBII
Ha OCHOBE CTaTUCTUYECKOIO IIJIaHUPOBAHUSA?

Pasznen 3. JlabGopaTopHasi 1 npubopHasi 6a3a IKCHEPUMEHTAJbHBIX MCCJIeI0BAHUI
JJIs1 pellieHH s 32/1a4 MeTALJTyPru4ecKoro Npou3BoacTBa
1. Jlns pa3paboTKH KAaKOTO THITA MOJEIICH MCIIONb3yeTCs IPUHIIAIT «IEPHOTO SIITIKA»?
2. Yto ompenensercs Ha OCHOBAHUU JAHHBIX MapaUICNbHBIX OMBITOB U XapaKTEpHU3yeT
PAaBHOTOYHOCTb UBMCPCHUA BO BCEX omneITax?
Kakoli rugpoMeTainnypruiueckuid mpoiiecc MoKeT ObITh UCTIOIB30BaH sl pa3elieHus
AJIEMEHB0B B CUCTEME, COCTOSIIEH TOJMBKO U3 KUIKHUX (Pa3?

4. Kakue KOpPpO3MOHHOCTOWKHE  MaTepHallbl  HCIONB3YIOTMCS TpU  CO3JAHHUH
ABTOKJIABHBIX CTEHJOB JUIA M3YYEHUS TPOILECCOB BCKPBITUS YIOPHOTO PYAHOTO UM
TEXHOTEHHOT'O CHIPbsI?

5. HazoBuTe OCHOBHBIC WCTOPHYECKHE O3TaIlbl PA3BHTUS JIAOOPATOPHON TEXHUKH H
aHJIN3a.

Paznen 4. DkcnepuMeHTAJbHO-CTATHCTHYECKHE MeTOAbl MaTeMaTH4ecKOro
ONHUCAHMA Pe3yabTATOB IKCIEPUMEHTAJBHBIX HCCICAOBAHMI.

1. O603HaubTe NPUHLMIHMAIBHOE OTJIMYME MeToJa onThuMH3anuuu bokca-Yuicona ot
Merona ["aycca-3aiigens.

OTtpakeHue CyIIECTBEHHBIX CTOPOH peaJbHOW CcHUCTEeMBbl, B yI0OHOH ¢opme

npeacTasisonee MHGpOpMaIuio o Hel:

3. C momompl0 Kakoro MeTo/a aHalh3a YCTAHABJIMBACTCS CYIMIECTBEHHOCTH BIIMSHUS
(akTopa Ha HCCIeTyEMYIO BETUUNHY?

4. Kaxoil k03 PHUIHMEHT HCIoIb3yeTCsl sl ONPEENIEHNs CTENEHU COINIaCOBAaHHOCTHU MIPU
paHXXUpOBaHUU (PAKTOPHOTO MPOCTPAHCTBA IKCIIEpUMEHTa?

5. ChopmynupyiiTe OCHOBHBIE IPUHIIUIIBI PETPECCUOHHOTO aHAN3a.

Paspen 5. Maremarnyeckoe oOnMcaHuMe W Hay4yHasi  HMHTepHpeTanus
TEPMOAMHAMHUYECKHX NapaMeTpoB U PyHKUMH COCTOAHUA (PU3HKO-XHUMHUYECKHX CHCTEM H
KHMHETHYECKHX XaPaKTEPUCTHK MPOLECCOB

1. JlaliTe xapakTepUCTHKY OCHOBHBIX CHOCOOOB MOJEIMPOBAHUS, NMPUMEHSEMBIX B
METaJULypPIHH.

2. Ha3oBuTe CBOHCTBO CHCTEMBI, XapaKTEpHU3yIOILIeecs KOIUYECTBOM paboThl, KOTOpas
MO’KET OBITh MOJyuY€HA BHEIIHUM MPUEMHUKOM 3HEPTUU MpH OOpaTUMOM B3aUMOJEWUCTBUU C
OKPY’KaIOILEH Cpesiod 10 YCTaHOBJICHUSI PAaBHOBECH.

3. Oxapaktepu3yiTe OCHOBHBIC ()YHKIIUU COCTOSHUS (PH3UKO-XHMHYECKON CHCTEMBI.

4. Yro nmpencrasiusier codoii ukn bopua-I'abepa u ero npegHazHaueHue B
TEPMOJMHAMHYECKUX pacyeTax?



5. Kak MoxHO wuHaue chopMynupoBaTh MOHATHE «MATEMaTHYECKOE OXXHUIaHHE
BEJIMYUHBI Y»?

Pa3nen 6. BoimosiHeHHMe oT4YeTa O 3aBepPIIEHHOl Hay4yHOW padoTe, MATEHTHBIX
HCCJIEJOBAHUSAX M MOJAT0TOBKA 3asiIBKU HA Pe3y/IbTAThl HHTE/LUIEKTYAJIbHOI 1eSITeIbHOCTH

1. HazoBuTe OCHOBHBIC HWCTOYHUKMA HAyYHO-TEXHHYECKOH WHPOpMANUu s
OCYIIECTBIICHUS] TATEHTHOTO MOUCKA U OCOOCHHOCTH MX MCIOIb30BaHUS.

2. Ilepeuncnure OCHOBHBIC pa3/IeNibl OTYETA O BBHITIOJHEHHOM HAy4YHOU padoTe.

3. ChopmynupyiliTe OCHOBHBIC IPUHIIMITBI COCTABJICHHS OMOIMOTpadUuecKoro CImcKa.

4. OxapakTepu3ylTe OCHOBHbIE BHUJIbl MPE3CHTALMN O BBHIIOJHEHHOW HAay4HO-
HCCIIeIOBATENBCKOM paboTe.

5. ChopmynupyiiTe OCHOBHBIC STalbl MAaTEHTOBAHUS PE3YJIbTATOB HHTEIUICKTYATbHON
JESITEIbHOCTH.

6.2. OneHoYHBbIe cpeacTBA /UISA NPOBEJEHUs IPOMEKYTOYHOH aTTecTaluM
(3x3ameHa)

6.2.1. IlpuMepHblii NepeyeHb BONPOCOB/3aJaHMIl K IK3aMeHY

1. TunwuHele TPYNOBl 3a4ad4, peHIaeMble OSKCIIEPUMEHTAIBHBIMH METOJaMHU B
METaJUIyprUyeCKUX TEXHOIOTUsX.

2. CTpyKTypHBIE JIEMEHThI TEXHUUECKOTO 3aJJaHMsl.

3. Yto BKIIOYAET B ceOsl MOHATHE IIaH SKCIIEPUMEHTAIBHOIO UCCIeI0BaHUA?

4. YTo oTiiMyYaeT 1yIaH NoJHOTO (aKTOPHOTO dKCIIEpUMEHTa?

5. Kakumu JOCTOMHCTBAMHU u HE/I0CTaTKaMHu oOnanaer pOBe/IeHUE
HKCIEPUMEHTAIBHOTO UCCIICAOBAHUS 110 IIAHY IPOOHOTO (PaKTOPHOTO SKCIEpUMEHTA?

6. UTo 03HayaeT NOHATHE MHOTO()AKTOPHBINM M MHOTOIIapaMeTPUUYECKHI SKCIIEpUMEHT?

7. B uéMm mpeuMyIecTBO IUIAHUPOBAHUS C MCIOJNB30BaHWEM Oe3pa3MepHOro macmrada
BEJIMYUH?

8. IIpuBeiuTe MPUMEPHI ONITUMHU3AIIMOHHOTO TNITAHUPOBAHUSI.

9. KakuMu OCHOBHBIMHU XapaKTepUCTUKAMU 00J1aaeT u3mepeHue?

10. Kakum 0Opa3oM OCyIIeCTBIIICTCS Tiepeavya eTuHUI] H3MEPESHUN?

11. ITpuBeauTe KiaaccupUKALUIO OTPEIIHOCTEN H3MEPEHUH.

12. Kakue MeTo/1bI HCTIOTIB3YIOTCS ISl BBISIBJICHHS TTOTPEITHOCTEN?

13. Kakue (axTopbl BIAMSIOT Ha MOSBICHHE CIY4YalHBIX, CUCTEMaTHUECKUX M TPYyOBIX
MOTpenHoCTen?

14. AGcontoTHas, OTHOCUTEbHASL, TPUBEIACHHAS U JIOMyCTUMAsl TOTPEIIHOCTH.

15. [lepeuncnnte OCHOBHbBIE XapaKTEPUCTUKU CPEJICTB U3MEPEHUIA.

16. ITpuBeauTe K1accupUKAIUIO KA CPEICTB U3MEPEHHUS.

17. Kak MOXHO YMEHBIIUTDH MOTPEIIHOCTh U3MEPEHUs?

15. Kakumu mpu3HakaMu J10JDKHO obnafath u3o0pereHue?

16. 3akon ['aycca. Pactipenenenue I'aycca.

17. 3akon Cthronenta. Pacnpenenenue Ctpio/ieHTa.

18. IpuBeauTte KiIacCUPUKANIO TaOOPATOPHOTO 0OOPYTOBAHUS.

19. Tunbl nabopaTOpHBIX TMe€4el M Marepuanbl, KOTOpPbIE HCIOIB3YIOTCS IS
W3TOTOBJICHHSI HATPEBATEIbHBIX DIIEMEHTOB.

20. HazoBuTe OCHOBHBIE BU/IbI Ta0OPATOPHBIX CPEACTB U3MEPEHUS TEMIIEPATYPHI.

21. [lpuBemuTe  KIacCUPUKAIMIO  W3MEPSEMBIX  BEIMYMH, HauOolee  4acTo
BOCTpEOOBAHHBIX B TPAKTUKE HKCIEPUMEHTAIBHBIX HMCCIEIOBAHUN  METaTyprudecKux
MIPOLIECCOB.

21. Kakue oCHOBHBIE BH/IbI METANTHYECKUX MAaTEPHUAJIOB UCHOIB3YIOTCS B KOHCTPYKIIHSIX
1ab0paTopHOro 00OpPYyIOBAHUS AJISl UCCIIEOBAHUS METAITYPrHUE€CKUX IPOIECCOB?



22. TlepeurcnuTe OCHOBHBIE TPYIIbI HEMETAUIMYECKMX MAaTEpUajoB, KOTOpHIE
UCTIONB3YIOTCS. B KOHCTPYKIMSAX  JIaDOpaTOPHOTO  OOOpYHOBaHHS  JII  HMCCIEIOBAHUS
METAJTyPrUYECKUX MPOLIECCOB.

23.Yem ompexpensTcs HEOOXOOUMOCTh HCIOJB30BAaHHUS HM30BITKA peareHra s
OCYIIECTBIICHUS! XMMHMUYECKOTO B3aUMOJCWUCTBUS TMpPU HCCIEAOBAHUU METALTyprHUYeCcKUX
po1eccoB?

24. KakoBa pPa3sMEpHOCTh BEIMYMHBI, HaWOoJiee YaCTO HCIOIb3YEeMON Ui OLEHKU
BEPOATHOCTH IIPOTEKAHUS AEKTPOXUMHUUYECKOTO Iporiecca’?

25. KakoBa pa3MepHOCTbh CKOpPOCTH MIpollecca 3JIEKTPoJin3a, KOTopas uYalie BCEero
UCTIOJIB3YETCSI B IPAKTUKE HKCIIEPUMEHTATBHBIX UCCIICIOBAHUNA?

26. KakoB (hM3UYECKUN CMBICTT KOHCTAHTHl B YPaBHEHUH, BRIPAXKAIONIEM TETUIOBOH 3aKOH
Jbxoymnsa?

27.Yt0 sBiAETCA pacHpOCTPaHEHHBIM IMPU3HAKOM MHOTOCTAIUHHOCTH XUMHYECKOIO
B3aMMOJIEHCTBUS B METAJULYPrUYECKHUX ITpolieccax?

28. Kakoil Tun ypaBHEHHS sIBisS€TCS Hanbosiee MOIXOISAIINM JUIs OMHCAHUS KUHETUKU
($a30BBIX IEPEXOO0B B CTAIIAX?

29.Uem HaydHOE OTKPBITHE OTJIMYAETCS OT HM300pETeHHs] IO CMBICIY U CHOCO0Y
peructpanuu?

30. Kaxk ctpouTtcs ¢popmyna nzodperenus?

31. Kakue CTpyKTypHBIC 3JIEMEHTHI COACPKHUT OMUCAHKE U300PETCHUS?

32. Uto o011ero Mexay TEXHUYECKUM aHAJIOTOM U MPOTOTUIIOM U B YE€M paziuuune?

33. Ha3oBuTe CTPYKTYpHBIE AJIEMEHTHI MPE3EHTALMU AJIs MPEJICTaBICHUs PEe3yJIbTaTOB
9KCIIEPUMEHTAILHOTO UCCIIeI0OBAHUS.

34, Yro sBuseTCA MNPU3HAKOM HAYYHOW HOBU3HBI PE3YJIHTATOB MNPUMEHHUTEIBHO K
MCCJIEIOBAaHUIO METAJUTYPTUYECKIX TEXHOIOTHii?

35. B kakoMm ciydae pe3yabTaThl AIKCHEPUMEHTAIbHBIX MHCCIEIOBAaHUN CTAHOBATCS
Hay4YHOU NPOJYKUHEH?

6.1.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY

Bapuanr 1
No
o/ Bormpoc BapuanTtsl oTBeTa
1 2 3
1. Onpenenure, kakoil Bua aOctpakuuu | 1. o6o0meHune
yKa3aH B TIEpeYHe: 2. cuHTE3
3. runoTesa
4. uneannzanus
2. OmMH W3  OCHOBHBIX croco6os | 1. reomerpuyeckoe
MOJICTHPOBAHHS, — NPUMEHAEMbIH B | 2- mAddepeHImanbHoe
MeTa/Typrun: 3. HHTErpaIbHOE
4. puznueckoe
3. JloMuHUpytolue  TEXHOJOTHYecKue | 1. roMoreHu3anuu
3aJlau¥ B METAJLTyPTHH: 2. cuHTE3a
3. u3MeHeHus: GU3MYECKOTO COCTOSHUS
4. pa3neneHus 3JI€MEHTOB
4. Merton, UCTIONB3YEMBIN npu | 1. KOHIIEHTPUPOBAHKUE B TIPOMEKYTOUHOM
pasneneHnd  ¢Ga3 B HEPABHOBECHBIX | MPOIYKTE
CUCTEeMaX: 2. MOBBILIIEHUE TEMITEPATYPhI
3. TIOCTH)KEHUE PAaBHOBECHS
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w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
4. karanus
5. bazoBslit IPUHIUI pewieHus | 1.  yMeHblIeHHEe Juana3oHa peLIeHus
TEXHOJIOTUYECKMX  3aJad  BBICHIMX | 3a7a4d
JIara3oHOB (coznanue | 2. KOHKpeTU3aLus 3a/1aun
TEXHOJIOTHYECKUX CXeM) npu | 3. abcTparupoBanue
pa3feneHnut JIEMEHTOB: 4.1OBBIIIEHUE YPOBHS HEOIPEEIEHHOCTH
3a7auu
6. OTtHoweHue MakcuManbHOH | 1. kpurepuii @umiepa
macnepcun D,k cymme Bcex 2. K03 GULIUEHT anmpOKCUMAIIHH
0o
aucriepcuii B N OIBITHBIX TOUKAX:
3. K03(pPHUIIUEHT FKCTPATIOJIAIHH
4. kpurepuii Koxpena
7. dopm YyeTa KpUTEpHst
OpMyJia pacyera KpuTep Lt :|a||
CrprozeHra: “h
O,
a
2.1, = e B
Oy,
a
3.t = M|
o,
4.t =l
8. C noMoIIIbI0 KaKOT0 METO/1a aHaIMu3a 1. MeToJ HaMMEHBIINX KBaPATOB
YCTaHABJIMBAETCS CYIIECTBEHHOCTD 2. aHAJOTOBBIN
BIMSIHUA (PaKTOpa Ha UCCIIEyEeMYIO 3. TUCIEpCHOHHBIN
BEIIMYMHY: 4. KOppeSIMOHHBIN
9. YcTaHOBIEHHE CXO/ICTBA B HEKOTOPBIX | 1. TOXI1eCTBO
CTOpOHAaX, KaueCTBaxX M OTHOIIEHUSX 2.  paBeHCTBO
MEX]y HETOXKIECTBEHHBIMU 3. aHanorus
00BbEeKTaMU: 4. monobue
10. OMIIMPUYECKUH MTOAXO0I K aHAINU3Y 1. croxacTuyeckuii
oOBeKTa: 2.  JeTepMUHUCTUYECKHUI
3. TpaaUIMOHHBIHA
4. cUIIIOTUYEeCKUit
11. [Ipumensiemblil 1Uana3oH ypoBHs 1. 0,01-0,1
3HaYMMOCTH B MH)KEHEpHBIX pacuerax: | 2. 0-1
3. 0-100
4. -1-(+1)
12. Koadduument, ncnonabp3yemsiid ais 1. xoppensauuu
OTIpEJICIICHUS CTENICHH 2. penakcaruu
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w/n Bormpoc Bapuants! oTBeTa
1 2 3
COTJIACOBAHHOCTH NPH PAH)KUPOBAHUM | 3. HHIYKLIUU
(haKTOpPHOrO MPOCTPAHCTBA! 4. KOHKOpJAIUU
13. CBo#CTBO MaTpHIIbI IUTAHUPOBAHMS, 1. onTUMaNBHOCTD
CBUJETEIBCTBYIOIIEE O 2. TIOJIMBAJICHTHOCTH
HEKOPPEIUPOBAHHOCTHU (PaKTOPOB: 3. MacCUBHOCTh
4. OpTOrOHAJILHOCTD
14. O6o3navenue 1/8 pemmkum ot [1.O.D. | 1. 1/8 (2)
2" 2. 8127
3. 1/2 (2%
4 27-3
15. DKCIEepUMEHT, TPOBOJUMBIN Ha 1. maccuBHbII
OCHOBE CTaTHUCTUYECKOTO 2. CTaTUCTUYECKUI
TUTAHUPOBAHMS: 3. HeTPEPHIBHBIH
4. aKTUBHBIN
16. Jl1st pa3paboTKH Kakoro Tuma mojaenerd | 1. croxacTuueckux
WCTIOJIB3YEeTCsl IPUHIIUT «9€PHOTO 2. CTaTHYECKUX
SIUKA: 3. IeTepMUHHPOBAHHBIX
4. abCTpaKTHBIX
17. Urto onpenensercs Ha OCHOBAHUU 1. nqucnepcust BOCIPOU3BOIUMOCTH
JAHHBIX MAPAIJIEIbHBIX OMBITOB U 2. xputepuit Koxpena
XapaKTepu3yeT PaBHOTOYHOCTh 3. KOHKOpJIAIHs
M3MEpPEHUs BO BCEX OMbITAX: 4. paxTopHasa aucnepcus
18. [IpuHIMIIMaTBEHOE OTINYHE METO/1a 1. annpokcuManuu 4acTH MOBEPXHOCTH
ontumuzanuu bokca-Yuicona or OTKJIMKA [IJIOCKOCTBIO
Mmetoaa ["aycca-3aiifens 3akiarodaeTcst | 2. MOIIArOBOM CKaHUPOBAaHUU
B MOBEPXHOCTH OTKJIMKA
3. TUHeapHu3alyi NOBEPXHOCTH
4. npumenennu [1dD 23
19. OtpaxeHue CyIIeCTBEHHBIX CTOPOH 1. runep6omna
peasibHOM cUCTEMBI, B y100HOU opMe | 2. MOJeNb
npecTaBisionee HHGpopMaruio o Heil: | 3. abcrpakuus
4. xputepuii
Bapmuanr 2
Ne
w/n Bormpoc Bapuants! oTBeTa
1 2 3
1. OKCIepUMEHTAIIBHO OINPeIeIIIeMbIM 1. ckopocTb 3apobliIeo0pazoBaHus

napameTpoM, XapaKTEePHU3YIOITUM
MEXaHU3M JIATEHTHOT O NEpPHoJia
KPUCTAJUTH3AINH, SBIISICTCS:

2. CKOpPOCTb pOCTa Ha 3aTpaBKe
3. BpeMs TIOJTHOM KPUCTAJUIN3aIluN
ero IPOJIOJKUTEITBHOCTh
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w/n Bormpoc Bapuants! oTBeTa
1 2 3
2. [Ipy nuMHUTHPYIOLIEN POJIA CTAAUHU 1. IllykapeBa
3apojipliieo0pa3oBaHus KWHETHKA 2. Slnpepa
Tporecca HauboJee TOUHO ONKChIBAacTCs | 3- AppeHuyca
ypaBHEHHEM: 4. Kommoropoa-EpodeeBa
3. DKCrepuMEHTAIbHOE OIpeIeIeHNE 1. u3mMepeHnn HHPPaAKPACHOTO CIIEKTPa
KOd(UITMEHTHI aKTUBHOCTH NOHOB B 2. KHHETHYECKUX MCCIIEA0BAHUAX
pacTBOpax OCHOBAHO Ha: 3. HU3YUCHUU UX (bPI3I/IKO-XI/IMI/I‘-ICCKI/IX
CBOIICTB
4. n3MepeHUH PaBHOBECHBIX JIEKTPOTHBIX
MOTEHIMAJIOB
4. st ycTaHOBIIEHUS MTOPSIIKA 1. TemnepaTypsl
XUMHYECKOW PEaKIMy B pacTBOPE 2. KOHIIEHTPAIUH PEarupyroIuX BEIECTB
HE00XOUMO YCTaHOBUThH 3aBUCHMOCTb 3. crenenu TypOyIEHTHOCTH TIOTOKA
CKOPOCTH TIPOLECCa OT: 4. NOHHOM CHJIBI pacTBOpa
S. Jnst ycTaHOBIIEHUS BETMYUHBI 1. Temnepatype
KOHCTaHTBI B YDABHEHUH AppeHuyca 2. KOHLICHTPAIUHU (JaBJICHUN)
HEOOXOMMO MPOBECTH MCCIIEI0BAHMS 3. cTenenu TypOyIEHTHOCTH IOTOKA
TIPH PasITHIHOMN: 4, penmmunne XK/T
6. Temmieparypy (ha30BbIX MpeBpaIIeHUi 1. TepMOBECOBBIM METOJIOM
OOBIYHO OTPEACIISAIOT: 2. U30TEPMHUUECKUM METOJIOM
3. nuddepeHIaIbHO-TEPMUICCKUM
METOJIOM
4. METOJIOM MOJUTEPM
7. Maremaruueckasi MOJIETb, 1. xnactepHas
BOCIPOU3BO/ISIIAs TOBEICHUE 2. TUHaMUYecKas
MPOIIECCOB BO BPEMEHH: 3. croxacThyeckas
4. OuHapHas
8. Kakum HEIOCTAaTKOM oOmamaer | 1. me yuTeHa q)opMa MPOCTPAHCTBA
TpeboBaHUE MUHUMU3ALUNN | oTRIHKA
OT_KHOHGHHﬁ B oBute [N Ayl = |2 pe y4TEH 3HaK OTKJIOHEHHH.
min 3. cnoxHo nuddepeHnupoBaTE MOIYJIb
4. He YYUTHIBAET BO3MOXKHYIO
KOMIICHCAIINIO OTKJIOHEHUH
9. Kakoit  TexHomorumueckuii mporecc | 1. copOIHst
MOXET ~ OBITb  MCIOIB30BAH  JUIA | 2. hrIOTOIKCTPAKIIHS
paziesenus 3JIEMEHTOB IPH | 3. ppimeadnBaHie
CHICAYIOLICH XAPAKTCPUCTHKE | 4 '\ arppTHas cenapams
($a30BOTO  COCTOSHUSL ~ pa3eNsIeMbIX
n
ba3 ZTi :
i=1
10. Ha3Banue wmonenu, mnpexacrasisitoniel | 1. IceBOJOroMoreHHbIe
retepodazHyro CUCTEMY Kak | 2. onHO(a3HBIC
OJIHOPOJIHYIO: 3. abcTpakTHBIE
4. onuHapHbIE
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w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
11 Uro sBisieTCs B3aWMOOJIHO3HAYHBIM | . KOHTPYIHTHOCTH
COOTBETCTBHEM MEX]Yy MHOXECTBOM | 2. H30MOphU3M
3JIEMEHTOB WJIK O0OBEKTOB: 3. JOTUYHOCTH
4. uneanbHOCTh
12. Kak Ha3bIBACTCS ycrosBiieecs | 1. mapaaokc
MOJIOKEHUE B HAYKE: 2. unes
3. runore3a
4. napaaurma
13. Merton, npuMmeHsieMblid il pemieHus | 1. rpanyssus
TEXHOJIOTMYECKOU 3a/1auu | 2. IpecCOBaHUE
JUCTepraliy KyCKOBbIX MaTepUaioB: | 3. MOPOILIKOBAas METAJLTYprus
4. npobnenue
14. Mertox, npuUMeHSEMBIA Ul pelieHus | 1. dIeKTpoananus
3a/1a4uu CO3/1aHUA rpaguenTa | 2. razopas quddysus
KOHIIGHTpAllUd B TPOCTPAHCTBEHHBIX | 3. 30HHAS IJIaBKa
KOOpJMHATAX: 4. xpomatorpadus
15. bazoBbrit MPUHIIUTL pasnenenus | 1. HampaBieHHoe — ¢opmupoBaHue a3
3JIEMEHTOB B T€TEPOTEHHBIX CUCTEMAX: | TpeOyeMOoro cocraBa
2. CKauKooOpazHoe U3MEHEHUE
KOHIICHTPAIUN
3. KOHJIeHCalus
4. MOy TALIHS
16. Mepsl, crocobcTBytoye | 1. BpeMeHHasl BbIAEpKKa
npubnmxeHno (a3 K paBHOBECHBIM | 2. CTaOWIN3ALUSA
coctaBaM B Ciy4ae  HaJIW4HUsA | 3. PEIryJIbITamus
KHHETUYECKOM UHEPTHOCTH | 4. mabunuzanus
COCTMHEHUH:
17. MeTo ONTUMHU3ALNHY, BKITIOYAIOIIHIA 1. mokoopaAMHATHOE BOCXOKICHHE
MOCJIeI0BaTeIbHBIN TIepedop BCexX 2. METOJ rpalueHTa
JOTIYCTHUMBIX YPOBHEH (haKTOPOB: 3. KpyTO€ BOCXOXICHUE
4. cKaHUpOBaHUE
18. OpavH U3 TpaAULIMOHHBIX METO/IOB 1. anpuopHoe paH)XUpOBaHHE
ompeielIeHUs] 3HAYUMOCTH 2. aKCHOMAaTUYHOE PAHKUPOBAHHE
TEXHOJOTUYECKHX MapaMeTPOB: 3. Tpajanus
4. uepapxust
19. K xaxomy Tumy oTHOCSTCS cucTeMbl, B | 1. uaeanbHbIe
KOTOPBIX B OJTHOHM OOJIACTH MPOTEKAIOT | 2. ¢ COCPEAOTOUCHHBIMH ITapaMeTpaMu
MIPOLIECCHI PA3TMYHON MPUPOIBIL: 3. TIceBIonapaMeTpUIecKue
4. ¢ pacnpeeneHHbIMU TapaMeTPaMHU
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w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
20. Kako#l ruspoMeTarypruaeckuii 1. DnexTposus
MIPOIIECC MOYKET OBITh UCIIOIb30BaH 2. CopOrust
JUIS pa3fiesIeHus DJIIEMEHTOB IIPU 3. DKcTpakius
JTAaHHOW XapaKTepHucTuke (pa3oBoro 4. Kpucramnuzanus
n
COCTOSIHHMSI CUCTCMBI Z K,
i=1
BapuanT 3
Ne
w/n Bomnpoc BapuanTel oTBeTa
1 2 3
1. Uro xapakrepusyer octaTouHas cymma | 1. ¢axTopHyro nucnepcuio
KBaJIpaTOB OTKJIOHEHUH BEIUYUHBI Y 2. oO1ee paccesHue
OT €€ CPEJHEro 3HAUYEHUs B KaKJIOM 3. MEXTPYIIOBOE paCcCEesTHUE
OTIBITE: 4. BHYTPUTPYIIIIOBOE pacCesiHue
2. MaremaTrnuecKkoe BhIpaxkeHue 1. RyX = (O-ng)kjX
KO3 pHUIHEHTa KOPPEIALUN MEKITY > R —1/k
BenuuuHaMu Y u X + Ry = R0,0y
3. R, =(0,0/)k,
4. R, =k, /o0,
3. Kakoii MeTon mpoBepku afekBaTHOCTH | 1. KOppensuu
MOJIETIM OCHOBAH Ha MPeo0pa3oBaHUU | 2. CUMIUIEKC-METO/
TEOPETUICCKOTO BHIPAKEHUS B 3. onTHUMH3AIN
ypaBHEHUE NPSIMON JIMHUHU: 4. nuHeapu3au
4. Bribepure ypaBHeHHe HaKTOPHON Sy,
HMCIICPCHU. 1. D, =—-
n p Yo N1
S
y
2. D, =
Yoo N-1
S
Yy
3. D, = ’
N -1
Sy¢
4. D, =
i N-1
S. Uro xapakrepusyer octaTouHas cymma | 1. ¢axTopHyro nucnepcuio
KBaJIpaTOB OTKJIOHEHUH BEIUYUHBI Y 2. oO1ee paccesHue
OT €€ CPeJHero 3HaUeHUs B KaKJOM 3. MEXTPYIIIIOBOE paCCEsTHHUE
OTIBITE: 4. BHYTPHUTPYIIIIOBOE PacCesiHHE
6. MaremaTruuecKkoe BbIpaKEHNE 1. Ryx = (Gxgy)ij
K03 dULIEeHTa KOPPENALNUN MEXIY 2 R —1/k
BenuuuHaMu Y U X - Ry = R0,0y
3. R, =(0,0))k,
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w/n Bonpoc Bapuants! oTBeTa
1 2 3
4. R, =k, /o0,
7. Kakoit meron poBepku ajfiekBatHOCcTH | 1. Koppensunu
MOJIEJI OCHOBAH Ha NMPEoOpa30BaHUU | 2. CHUMIUIEKC-METO
TEOPETUYECKOTO BBIPAKEHUS B 3. ONTUMU3ALHH
ypaBHEHHE TPSMO JTHUHUU: 4. nuHeapu3anuu
8. BriOepur BHEHU KTOPHOU
oep e?fpa eHue GpaxTopHO LD _Sy¢
JUCTIEPCUN: P TN
S
y
2. D, =
o N-1
S
Yy
3. D,=—"
N-1
Sy¢
4. D, =
 N-1
9. Uro xapakrepusyer octaTouHas cymma | 1. ¢axTopHyro nucnepcuio
KBaJ[paTOB OTKJIOHEHUH BETUYUHBI Y 2. oOuiee paccestHUe
OT €€ CPEeHEro 3HAYCHHUS B KaXKIOM 3. MEXTPYIIIOBOE paCcCEesTHUE
OIIBITE: 4. BHYTpPUIPYIIIOBOE paccesHue
10. MaremaTuyeckoe BhIPaKEHHE L R, =(o,0,)k;
K03 dULIIEeHTa KOPPENALNUN MEXIY 5 R —1/k
BenuunHaMu Y u X w = K040y
3. R, =(0,0/)k,
4. R, =k, lo,0,

11. Ko duunents! ypaBHeHus JIuHeHON | 1. TMHEWHBIX IPaIMeHTOB
perpeccuu BBIYHUCISIFOTCS C 2. KPYTOTO BOCXOX/ICHUS
UCIIOJIb30BaHUEM METO/A: 3. CUMILIEKCOB

4. HaMMEHBIINX KBA/IPaTOB

12. | Ocoboe MecTO FKCIIEPUMEHTATBHBIX 1. 6oMBLIIMMH TPOU3BOJICTBEHHBIMU
UCCIICIOBAaHHU B TEXHOJIOTHH 3aTrpaTtaMH U pUCKaMHU
nepepadoTKU IPUPOAHOTO ChIPhS 2. HEBO3MO>KHOCTbIO MAaTEMaTHYECKOTO
CBSI3aHO C: MOJICIIMPOBAHUS TEXHOJIOTUIECKUX

IIPOLIECCOB
3. HU3KOM M3YYEHHOCTHIO OMPEIECIAIOIINX
3aKOHOMEPHOCTEN
4. CyIIecCTBEHHBIMH OTIIMYHSMH €TO
XMUMUYECKOro 1 (pa30BOro cocrasa oT
MO/JICITEHBIX CHCTEM

13. | dusnueckoe MoaenMpoBaHKe yI0OHO 1. omuHakoBO# (pu3HuecKol IPUPOABI

HCII0JIB30BAaTh JJIS1 OKCIICPUMCHTAJIBHOT'O
HU3YUCHUSA TPOUCCCOB:

2. pa3nuuHON PU3NUECKON U XUMUYECKOM
IIPUPOJIBI

3. oAMHAKOBOM (hM3UKO-XUMHYECKOM
IIPUPOJIBI
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w/n Bormpoc Bapuants! oTBeTa
1 2 3
4. TOCTYMHBIX ¢ MO3UIUH TaOOPATOPHOTO
BOCIIPOU3BEICHHS YCIOBUN UX
OCYIIECTBIICHHSI
14. | Cratuctuueckue MOAEIU MO3BOJISIOT 1. TOJBKO B 00JIACTH SKCTPAITOJISAIUH
BCCTH OTHCAaHUC 00BeKTa C 2. TONBKO B PEKUME HHTEPITOJISIITUN
YCTaHOBJICHHOM TOYHOCTBIO: 3. OpH NOAX0J€ K 00JIaCTH MaKCUMyMa
4. npu moJX0/1e K 00JIACTH MUHUMYMa
15. ®opmynuposka [1.dD.D npu 2-x 1. 32
(dakTopax Ha JBYX YPOBHSIX: 2. 3n’
3. 2n’
4, 2°
16. Bri6epute maTremaTH4eckoe 1 n ) .
BBIPOKEHUE METO/1a HAWMEHBIITIX ; (y;)" = min
KBaJ[PaTOB: .
2. > (y;—1)? =min
i=1
n
3. ) (Ay;)? =min
i=1
n
4. > (Ay;)? =min
1
17. Mertog, IpUMEHSIEMBIH s | 1. miaBka
paszesneHus JJIEMEHTOB B | 2. CEJIEKTUBHOE BBIIICIIAYNBAHUC
MHOTro¢a3zHoI cucTeMe npu | 3. cybnumanus
XapakTepucTuke ¢$azoBoro coctosHus | 4.hbIOMUHTOBaHHE
n
ST
i1
18. CBolicTBO cuCTeMBI, | 1. sHTanmbIUsA
XapaKTepu3yomeecs KOJIMYECTBOM | 2. DKCEpTrus
paboTel, KOTOpas  MOXKET  OBITh | 3. TEIIOTa
[OoJIyueHa  BHEIIHUM  IpHEMHUKOM | 4. paboTa
SHEPTUU npu oOpaTuMoM
B3aUMOJCHCTBUM  C  OKpYKaoIIeH
Cpeqoil 710 yCTaHOBJICHHS PAaBHOBECHS:
19. Ha3oBute cBOiCTBO MO€EH: 1. runmoTeTHYHOCTH
2. KOHTPY3HTHOCTb
3. N30MEpPHOCTh
4. n30MOp(PHOCTH
20. K KaKoMy nojakinaccy | 1. okyckoBaHHe
TEXHOJIOTHYECKUX 3a7ad OTHOCSTCS | 2. IUCIIepTanus
MIPOLIECCHI TIJIABJICHUS: 3. moyuyeHue MEeTaioB
4. CHHTE3 TOBAPHBIX MPOTYKTOB
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6.2.3. Kputepuu oieHOK MPOMeKYTOYHOI aTTecTaluM (3K3aMeHa)




Onenka

Iloporoselii ypoBeHb Yriy0JeHHbIi IIpoaBMHYTHII YPOBEHD
«2» OCBOCHHUSA YPOBEHb OCBOCHHUS OCBOEHHUS
(Hey10BJIETBOPHUTEJIbLHO) «3» «“» «5»
(Y10BJIETBOPUTEJIbHO) (xopoio) (OTJAMYHO)

Iocemenne menee 50 %
JICKIMOHHBIX U
MIPAKTUYECKUX 3aHATUI

ITocemenne ue menee 60
% JIEKIMOHHBIX 1
MIPAKTUYECKUX 3aHATUN

ITocemmenne He MeHEE
70 % neKUOHHBIX U
MIPaKTUYECKUX 3aHATUN

ITocemmenne He MeHEE
85 % JIEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUH

CryneHT He 3HaeT
3HAYUTEIBHON YacTh
Mmarepuarna, JI0mycKaeT
CYIICCTBEHHBIC OIMOKH B
OTBETax Ha BOMPOCHI

CTyneHT MoBepXHOCTHO
3HAeT MaTepuai
OCHOBHBIX Pa3eNoB U
TeM y4eOHOMH
JUCLMIUIMHBI, TOITyCKaeT
HETOYHOCTH B OTBETE Ha
BOIIPOC

CTymeHT XOpoIIo 3HaeT
Marepual, FpaMOTHO U IO
CYILECTBY H3JIaraeT ero,
JIOIyCKast HEKOTOpbIe
HETOYHOCTH B OTBETE Ha
BOIIPOC.

CTyIeHT B IOJTHOM
00BEME 3HACT MaTepuall,
IPaMOTHO U MO CYILECTBY
M3JIaraet ero, He
JIOTYCKast CYyHIeCTBEHHBIX
HETOYHOCTEN B OTBETE HA
BOIIPOC

He ymeer naxonuth
peteHns OONBITHHCTBA
MPEeTyCMOTPEHHBIX
TpOTpaMMOil 00ydeHHS
3aJaHui

HWNHuorpa Haxoaut
pelieHus
NpeayCMOTPEHHBIX
porpaMMoil 00ydeHHs
3aJaHUMI

YBepeHHO HaXOIUT
pelieHus
MPEeTyCMOTPEHHBIX
porpaMMoil o0ydeHHs
3a1aHUI

Besommbouno Haxoaur
pemeHus
MPEIYCMOTPEHHBIX
TIpOTpaMMoil 00ydeHHS
3aJJaHuN

BonpmmHCTBO
MPEIYCMOTPEHHBIX
mporpaMMoil 00yueHHUS
3a/laHui He BEITIOJIHEHO

[IpenycmotpeHHbIe
porpaMMoil 00ydeHHs
3a/I1aHUS BBITIOTHEHBI
YIOBJICTBOPUTEIHHO

IIpenycmorpeHnHsle
POrpaMMOoi 00ydeHHs
3aJlaHusl yCHEITHO
BBITIOJTHEHBI

IIpenycmorpenHsle
POrpaMMOi 00ydeHHs
3aJ]aHusl yCHELIHO
BBITIOJTHEHBI

Hpumepnaﬂ WKala oueHuBanun 3HAHUIL 8 MeCMOBOIL d)opme:

KoJsin4yecTBO NpaBWIIbHBIX 0TBETOB, %0 Onenka
0-50 HeynoBiaeTBOpUTENBHO
51-65 Y 10BIETBOPUTETBHO
66-85 Xoporio
86-100 OtauyHO

7. YYEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE

7.1. OcHOoBHas JIMTepaTypa

1. Biacos K.II. MeToasl HaydHBIX HcciienoBanuii u opranusanuu sxcnepumenTa. CIITTHU (TV).
CII6., 2000. 116 c.

2. Hlapukos 0.B. Mogenuposanue mporeccoB U 00bexToB B MeTayutypruu / 1HO.B.1lapukos,
W.H.Benornazos, A.FO.®upcos. CIII'THU (TVY). CII6., 2006. 83 c.

3. HlapukoB }0.B. MonemupoBanue cucrem. Yacts 1.: CuHTE3 MOJENeH TEXHOIOTHYECKUX
00beKTOB Ha Oasze ypaBHEHMH TIHAPOAMHAMHKM M xuMmudeckoil kunetuku / FO.B.Illapukos,
W.H.benornaszos. Cankt-llerepOyprekuii rocynapcTBenHbli ropaslii yausepeuter. CI16., 2011. 108 c.

4. Cunnsiee H.W. Bpenenue B Teoputo miaHupoBanus skcrnepumenta / H.U. Cunnses, H.T.
Bunucosa. M.: U3zn-so MI'TY um. H.O. baymana, 2011. 463 c.

5. Hazapor B.U. Temnorexunyeckue nuaMepeHus 1 npudopsl: yueOnoe nocodbue / B.U. Hazapos.
Mumnck: "Beimsiimas mkoiaa", 2017. 280 c.

https://e.lanbook.com/book/111308

6. Aanckesud FO.B. [IpuGopsl 1 MeTOABI N3MEPEHHSI TEMTIOTEXHUUECKUX BETMUMH: yueOHOe
nocobue / FO.B. Anuckeuu. Cankr-IletepOypr: BI'TY "Boenmex" um. [I.®. Ycrunona, 2012. 117 c.

https://e.lanbook.com/book/63681

8.2. lonostHMTEIBHAS JIUTEPATYPA

1. I'peiieep T.H. OCHOBBI METO/IOB TTOCTAHOBKH W PEIICHHS TEXHOJIOTHMYCCKUX 3a/ad IBETHOM
metairypruu. M.: I'YII U3narensckuii nom «Pyna n metamisy, 1999. 147 c.

2. ®ummnmnos C.U. OU3MKO-XUMHYECKUE METO/IbI UCCIICA0BAHUS METAILTYPIrHYECKUX TIPOIeccoB /
C.N.®ununmnos, I1.I1.Apcentses, B.B.Slkosnes u ap. M.: Metamnyprus, 1968. 551 ¢
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https://e.lanbook.com/book/63681

3. Cayrun C.H. Teopernyeckue OCHOBBI IUTAHUPOBAHHS SKCIEPHUMEHTAIBHBIX HCCIEAOBAHUN B
xumun ¥ xumudeckoi Texuosoruu / C.H. Cayrun, A.E. IlynuH. JIeHUHIpajCKUil TEXHOJIOTHYCCKHIA
MHCTUTYT uMeHH JleHcosera. JI., 1979. 67 c.

4. HMamerma  JLM. PacuéTbl mNUpOMETAIUyprHYeCKHX IPOLECCOB HAa OCHOBE MPOCTBHIX
MareMatndeckux mozener / JLM. Ianerun, T.P. Kocosnesa, C.H. Canrteikosa. CIII'TH (TVY). CII6.,
1996. 65 c.

5. Tuxonos O.H. IlpocTeie MaTemMaTHyeckue MOJEIH MeTaIypruieckux mnpomeccos. JII'N, JI.,
1978. 109 c.

6. ITpotocenst A.I'. BbiOOp onTHMaIbHOTO BapHaHTa TEXHOJIOTHHA METaJUTypPrHUecKoro mporecca /
A.T'. Ilpotocens, T.H. T'opmrynosa. JIT'U. JI., 1985. 71 c.

7.3. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIHOTeYHbIe CHCTEMbI, HH()OPMAIMOHHO-
CIIPaBOYHbIE M MOUCKOBBIE CHCTEMbI

1. Hayunas snekTponHas 6ubnmroreka «Scopus» https://www.scopus.com

2. Hayunas snektponHas 6ubimoreka ScienceDirect: http://www.sciencedirect.com

3. Hayunas snextponnas oubnmuoreka «eLIBRARY »: https://elibrary.ru

4. TTouckossie cuctemsl Yandex, Google, Rambler, Yahoo u ap.

5. ITopran Metayutyprudeckoit orpacu: http://www.infogeo.ru

6. TepMoaMHAMHUYECCKHE 0asbl AHHBIX http://www.factsage.com,
http://www.chem.msu.su/rus/handbook/ivtan

7. DnextponHas 6ubnnoreka Poccuiickoii ['ocynapcrsennoit bubnuorexu (PI'b):

8. DnexTpoHHas OnbaroTeka yaeOHMKOB: http://studentam.net

9. DieKkTpoHHO-GuGMoTeuHas cuctema «OBC FOPAWTY www.biblio-online.ru.

10. Dnektponnast  OuOimoreyHass cucrema «HamwoHanpHBIH UG POBOH  pecypc
«PykonT»»: http://rucont.ru

11. DaexkTponHO-0MOIKOTEUHAs cucTema «SciTecLibraryy»: http://www.sciteclibrary.ru

12. DnekTponHO-OMOIMOTEUHas cucTema «JIaub»: https://e.lanbook.com/books

7.4. Y4eOHO-MeToAuYEeCKOe 00ecreyeHue CAaMOCTOATE/ILHOMH padoThI CTyIeHTa

1. Opranuzanus SKCIEPUMEHTAIBHBIX WCCIEAOBaHUN: MeToanueckne yKa3aHwus K
camocTosTensHoi padote [Dnekrponnsiit pecypc] / Coct. C.b. ®okuna. CII6., 2018. 8 c.

http://ior.spmi.ru/system/files/srs/srs_1543194274.pdf

2. Opranuzanus 5SKCHEPUMEHTAIBHBIX HCCIeAOBaHUN: MeToanueckue yKa3aHus K
NpakTUIecKuM 3aHsATHsIM [DnektpoHHbli pecype] / Coct. C.b. @okuna. CII6., 2018. 36 c.

http://ior.spmi.ru/system/files/pr/pr_1543194274.pdf

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCLHUITJINHBbI

8.1. MaTepuaibHO-TeXHHYECKOe OCHAIIIEHHEe ayIUTOPHii

Crenman3upoBaHHas ayAUTOPHS, HWCIOJb3yeMas TPH IPOBEIACHUU JIEKIIMOHHBIX W
NPAaKTUYECKUX 3aHATHM, OCHAIIEeHa MOOUJIBHBIM MHTEPAKTUBHBIM KOMIUIEKCOM, MO3BOJISIOLINM
JIEMOHCTPHPOBATH TEKCTOBBIC U rpadyudecKre MaTepHaIbl.

Meo6ens: cton Canvaro ASSMANN — 16 ., komnbeiorepHoe kpecio 7873 A2S — 1 mwir.,
ctyn 7874 A2S — 30 mt., nocka 6enas Magnetoplan C2000x1000 MM, SMaj.IOKPHIT, Mard/MapK,
12 409 CC — 1 mwT., TKaHeBas Neperopojika ¢ peHIMHroM MoJi CUCTEMY HAaBECHBIX aKCECCyapoB
Viteco ASSMANN — 1 mr.

KommnbroTepHast TeXHUKA: MOOMIJIbHBIA MHTEPAKTUBHBIM KOMIUIEKC — 1 mIT.

8.2. [lomemeHus A5 CAMOCTOAATEIbHOI PadoThI

1. OcHameHHOCTh TOMEIICHUSI JJISI CAaMOCTOSITEIbHOW paboThl: 13 MOcCagouHBIX MECT.
Cryn — 25 mr., cTOA — 2 MWT., CTOJ KOMIBIOTEPHBIH — 13 mT., mKkag — 2 mrT., 10cKa ayAuTopHas
mapkepHas — 1 mrt., APM yue6Hnoe 1K (MoHuTOp + cuctemHsblil 6110k) — 14 mT. JlocTyn K cetu
«VHTepHET, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

19


http://www.chem.msu.su/rus/handbook/ivtan/

[lepedyeHr NUIIEH3MOHHOTO TporpaMMHOTO obOecnedenus: Microsoft Windows 7
Professional: T'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITBIOTEPHOTO O0OpPYIOBAHUS»,
I'K Ne 959-09/10 ot 22.09.10 «Ha mocraBky kommnbroTepHON TexHHKW», 'K No 447-06/11 ot
06.06.11 «Ha mocraBky o6opynoBanmsi», 'K Ne 984-12/11 or 14.12.11 «Ha mnocraBky
obopynoBanus», Joroop Ne 1105-12/11 or 28.12.2011 «Ha mocTraBKy KOMIBIOTEPHOTO
obopynoBanusi», Horoop Ne 1106-12/11 or 28.12.2011 «Ha mocTraBKy KOMIBIOTEPHOTO
obopymnoBanus», I'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykuumy», Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012,
Microsoft Open License 60853086 ot 31.08.2012

Kaspersky antivirus 6.0.4.142

8.3. lomemenuss Adas XpaHeHHs W  NPOPUIAKTHYECKOTO  OOCIY:KUBAHHUS
odopynoBaHus

1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHI U CPEIICTB OO YUCHUS:

OcHallleHHOCTh: TEePCOHANBHBIM KOMIbIOTEp — 2 mT. (moctyn k cetu «HTepHET»),
MOHUTOp — 4 IIT., CETEBOM HAKOMUTENh — | MIT., ICTOYHUK OecriepeOOMHOro MUTaHus — 2 MIT.,
TENIEBU30p IUIa3MeHHbI Panasonic — 1 wT., Touka Wi-Fi — 1 mir., masuibHast CTaHIust — 2 IIT.,
Ipens — 5 mrt., nepdoparop — 3 mit., HAOOP HHCTPYMEHTA — 4 IIT., TECTEP KOMITBIOTEPHOU CETH —
3 wrT., 6alJIOH CO CXKaThIM ra3oM — | MIT., macTa TemIonpoBoAHas — 1 mrT., meiecoc — 1 T,
paaroCTaHIUs — 2 IIT., CTOJ — 4 MT., TyMOa Ha KOJIeCUKax — | WIT., MOJCTaBKa Ha KoJiecukax — 1
mT., mKad — 5 mr., kpecno — 2 mrT., Jectauna Alve — 1 mr.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrnedenus: Microsoft Windows 7
Professional (JIuuensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTuriensuonnoe cornamenne Microsoft Open
License 60799400 ot 20.08.2012)

AnTtuBupycHoe mporpammuoe obOecrieuenue Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIuneH3MOHHOE MPOrpaMMHOe o0ecrevyeHme:

1. Microsoft Windows 8 Professional (morosop Oeccpounsiii 'K Ne 875-09/13 or
30.09.2013 «Ha nocTaBKy KOMITbIOTEPHOUN TEXHUKM)

2. Microsoft Office 2007 Standard (morosop Oeccpounsiii Microsoft Open License
42620959 ot 20.08.2007)

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiit Microsoft Open
License 60799400 ot 20.08.2012, noroBop Oeccpounsiii Microsoft Open License 47665577 ot
10.11.2010, norosop 6eccpounslii Microsoft Open License 49379550 ot 29.11.2011)
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