MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Hupextop UCA

YTBEPXJIAI /A.N. Toncryxun/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

16.02.2026 .

M.1.1.4 IToxxapHasi OIaCHOCTh BELIECTB, MATEPUAJIOB U METO/Ibl €€ UCCIICIOBAHUS

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(ceranbHOCTD)

20.04.01 TexnochepHas 6€3011aCHOCTh

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

Marwuctp

[TporpamMmma maructparypsl

(bakaaBp/MarucTp/CeHaIKCT)

YnpasieHnue noxapHoi 6e30MacHOCTHIO

Kypc
Cemectp

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

YaCOB/3aYETHBIX €IUHMNI]

108 /3
16 JacoB
- 4acoB
16 JacoB
- 4acoB
32 JacoB
- 4acoB
- cemMecTp
76 JacoB
- 4acoB
- cemMecTp
1 ceMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnenmanbHOCTH) 20.04.01 TexnochepHas 6€30macHOCTD

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO BXX]1 COI'JTACOBAHO JI.A. CxopukoBa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa 6e3omacHOCTH KU3HEICATSTLHOCTH

(HammMeHoBaHUe Kadeaphl)
22.01.2026 POTOKOJT No 6

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO JILA. CkopukoBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO JILA. CkopukoBa

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO H.A. ®unmaa

(M1.0. ®amunus)

Okcnept(sl): CabaapipeB Anekceit Bnagumuposuy, [1epBblil 3amecTuTens HadanbHUKA [ 1aBHOTO
ynpasnenuss MUC Poccun o Pecnybnuke Mapuii On

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMIICTCHITUN KOMIICTCHIUH
1. OIIK-1 OIIK-1.1. 3naet: MeTo/bI |3HaHUs: OOIIYI0 TEOPHIO POBEICHUS
Cnocoben MPHOOPETEHUS 3HAHUHM B |IKCIIEPUMEHTA, U3MEPEHUM, B3aMMO3aMEHAEMOCTH,
CaMOCTOSITENILHO |pa3IUYHBIX 00JIACTSIX METO/Ibl aHAJIM3a U CUHTE3a PE3YJIbTATOB
npuoOpeTaTh, HayKH JIJI pELICHUS IKCIIEPUMEHTA, CIIOCOOBI CTPYKTYPHPOBAHUS
CTPYKTYpUPOBAT |MPOEeCCHOHATBHBIX UMeroIeics HHYOPMalKK, 3HAHUH
b U IPUMEHATH [3aJ1ay; COCTOSIHUE U YMeHMUsI:
MaTeMaTUYECKUE [COBPEMEHHbBIE TCHACHINN [HABBIKH:
, Pa3BUTHUS TEXHUKH U
€CTECTBEHHOHAY |TE€XHOJIOTUI B 001acTH
YHEIE, TeXHOC(HEPHOH
COLMaILHO- 0€30I1aCHOCTH, METObI
SKOHOMHUYECKHE [oOecrneueHus
u 0€30IMaCHOCTH 1 CITOCOOBI
po()eCCHOHAIIb |3aIIUTHI YeJIOBEKA B
HBbIC 3HAHUS B cpeze oOuTaHus.
obactu OIIK-1.2. Ymeer: 3HAHHSA:
TEXHOC(EPHON  |CaMOCTOATENLHO yMeHus: [lTaHMpoOBaTh ¥ IPOBOJNUTH IKCIIEPUMEHT;
OesomacHOCTH, |IPHOOpETaTh, 00pabaThIBaTh MOTYYEHHBIE DKCIIEPUMEHTATbHbBIE
pemarb AHAJIM31MPOBATh U JaHHbIE, aHATTU3UPOBATH U OILIEHUBATh WH(OPMAILIHIO;
CJIOXKXHBIC U CTPYKTYPHUPOBATH IUTAHUPOBATEL U OCYIIECTBIISATE CBOIO AESATCILHOCTE C
poOJIEMHBIE I/IHq)OpMaHI/IIO B Y4E€TOM PE3yNIbTaTOB aHaIn3a HHGOPMAIIUH;
BOIIPOCHI Pa3INIHBIX o0nacTsx HaXoAWTh IYTH PELICHMUS HE-CTaHIApPTHBIX,

HAYKH JUTsl pEIICHUS
PO eCCHOHATBHBIX

CJIOXKHBIX, HpO6HeMHBIX BOIIPOCOB

HABBIKH:
3a/1a4; HaXOJUTh ITyTH
pelIeHus CI0KHBIX U
po0JIEMHBIX BOIIPOCOB.
OIIK-1.3. Bmaneer: 3HAHUA:
HaBBIKAMH PEIICHUS yMeHHS:

CJIO’KHBIX M ITPOOJIEMHBIX
3aja4 B 00J1aCTH
TeXHOC(epHOH
0€30MacHOCTH ¢
IpUMEHEHUEM 3HaHUH
pa3INYHBIX OTpaciIen
HaYKH.

HABBIKH: MeTo1aMi 3KCIIEPUMEHTATLHOTO
uccienoBanus (TIaHUPOBAHUE, TOCTAHOBKA U
00paboTKa IKCIEPUMEHTA); CIIoco0aMu 00pabOTKH
MOJTYYCHHBIX JIAHHBIX; HABBIKAMH HAX0XKJICHHSI ITyTEH
PEIICHHS CIIOKHBIX M MTPOOJIEMHBIX BOIIPOCOB




2. OIIK-2 OIIK-2.1. 3Haer: 3HaHMsI: MeToIbl MOJIETUPOBAHMS U YIIPOILLECHHUS, UX
Criocoben CIOCOOBI BBISIBJICHUS, OCOOEHHOCTH ¥ OTPaHUYCHHUS; TPUHIIUIIBI U METO/IbI
AHAJIM3UPOBATh |aHAIM3a U PELICHUS MPOBEAEHUS OLIEHKH ITOTEHIUAIIBHYIO OIIACHOCTh
Y IPUMEHSTH pOOJIEMHBIX CHTYAIHii B |00BEKTOB SKOHOMUKH JUIS YEJIOBEKA M CPEIbI
3HAHMS U OIBIT B |chepe TexHochepHon oburaHus
cdepe 0e30MacHOCTH IS YMEHHUS:
TexHoc(hepHOU |pemieHus 3aaa4 B HABBIKH:
0e30macHOCTH  |mpodecCHOHATBHON
JUIS peLIeHUst JEATEIIbHOCTH.
3a7a4 B OIIK-2.2. Ymeer: 3HAHMSA:
NpO()eCCHOHANb |IPUMCHSTh 3HAHUS U yMeHus: [I[poBoAUTh aHAIN3 U OLIEHKY
HOH OIIBIT B chepe MOTEHIUATHHYIO0 OMTACHOCTh OOBEKTOB 3KOHOMUKHU
ACATENBHOCTH | TEXHOC(hEepHOM JUIsI YEJIOBEKA U Cpeibl OOUTaHNUS; aJleKBaTHO
0€30MacHOCTH VIS IIPEACTaBIIATh, CPABHUBATDH, UCIIOJIL30BATh N3BECTHLIC
pemcHuA 3a1a4 B penieHns B HOBOM IIPUJIOKEHNN, KaUeCTBEHHO
npodecconanbHON OLICHUBATh KOJIMYECTBEHHBIE PE3YJIbTATHI, UX
ACATCIIBHOCTH MaTeMaTH4ecKu (GOopMyITHpPOBAThH
HABBIKH:
OIIK-2.2. Binageer: 3HAHNA:
HaBbIKaMU PCUICHUA YMeEHHUA:
npodeccHOHaIBHBIX HaBBIKH: Bianeer crmocoOHOCThIO aHaM3a
3aj1a4 B cepe npodeccnoHaTbHOW HH(DOPMAIIHH, BBIICISICT B HEH
TexHOChepHOi rJIaBHOE, CTPYKTYpUPYET, opopMIIeT U
0€30macHOCTH Ha OCHOBE MIPEACTABISIET B BUJIC AaHAIUTHYECKUX 0030POB ¢
aHaJIn3a UMCIOIIMXCs 000CHOBAHHBIMH BBIBOJAMH U PEKOMEHIAIUSIMU
PO eCCHOHATBHBIX
3HAHUW M OMbITa

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npemecTByonmx aucuuiuine: HayuHo-uccnenoBarensckuit cemmunap (OIIK-1), Dxcneprusa
6e3onacHoctu (OIIK-1), MonenupoBanue pusnko-xuMudeckux rnpoieccoB npu noxapax (OITK-
2); npaktuk: [Ipenaumnomuas npaktuka (OIIK-2); rocymapcTBeHHON HTOrOBOM aTrTecTalu B
dopme: I[loaroToBka K MpOIEAype 3alIUTHI M 3alIATa BBITYCKHOW KBATU(DHUKAITMOHHOW PaOOTHI
(OIIK-2)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJisi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMITCTEHIIMH B CIIEAYIOIMX AWCHMIUIMHAX: HayuHo-uccnenoBarenbckuid cemuHap (OITK-1),
Oxcrneptuza Oe3zonacHoctr (OIIK-1), MonenupoBanue (QU3NKO-XUMHUUYECKHX IPOIIECCOB TIPHU
noxapax (OIIK-2); npakrukax: IIpegnunnomuas npaktuka (OIIK-2); rocynapcTBEHHON UTOTOBOM
arrecraunn B ¢opme: IloaroroBka K mpouenype 3amMThl M 3alllUTa  BBITYCKHOU
kBanupukanronHon padotsr (OI1K-2)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

st hopMupoBaHMsl 3asiBICHHBIX KOMIIETCHIIUN HCIIONB3YIOTCS METOIOJIOTUYECKHUE TEXHOJIOTHH,
peau3ylonie AeATeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTHSMU SABISIOTCS: JIEKLIMOHHBIE 3aHATUS, MPAKTUYECKUE
3aHSTHSL, IPOLIEAYPBI CAMOOOYUEHUS

Ha noctuxeHue KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMblE TaKTHUECKHUE
TEXHOJIOTHH: 33JaHUs], KJIJaCCUUECKas KLU

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp

Konnuectso | Dopmupyembie

Bunwl u TeMbl 3aHaTHI
JacoB KOMIIETEHIINHT

JIeKIIMOHHbIE 3aHATHS 54 OIIK-1, OIIK-2

Jlekuusa. TemnepaTypa U METO/BI €€ ONPEAECIEHUS: KOHTAKTHBIE U 2
OeckoHTakTHBIC. [IpuHITMI pabOThI CPEACTB U3MEPEHUS
TEeMIIepaTyphl, UX TOCTOMHCTBA U HEIOCTAaTKU. JlaBieHue, criocoobl
U YCTpOMCTBA AJisl ero omnpeaeneHus. OCOOEHHOCTH U3MEpPEHUs
OBICTPOIPOTEKAIOIINX BOJIH H30BITOYHOI'O JTABJIEHUS

Jlexuus. Temnora cropanus u cocoOsl ee onpeaenenus. CKopocTb 2
pacnpocTpaHeHUs IJIAMEHU U CIIOCOOBI €€ U3MEPEHHSL.

Jlexuusa. Macca, 00beM, KOJIMYECTBO BEIIECTBA U CIIOCOOBI UX 2
ompesesieHus. YUeT BHEIIHUX (aKTOPOB, BIUSIONIUX HA 3HAYCHHSI.
XVUMHUYECKUH COCTaB UCXOAHBIX BEIIECTB U MPOAYKTOB TOPEHUS U
CrocoObI X ompezeneHus. Xpomarorpadus 1 XpoMaro Macc-
CIIEKTPOMETPHSL.

Jlexuus. HazHaueHue u nopsIoK pacyeTa OCHOBHBIX ITapaMeTPOB 2
nporuecca ropeHus 1 B3pbiBa. OnpeneseHne NCXOAHbIX JaHHBIX.
HopmatuBHbIe TOKyMEHTHI, periaMeHTHPYIOIINE MOPAI0K
IIPOBEJICHUS pacyeTa.

Jlexuus. CtaHAapTU3NPOBAHHBIE METOUKH OIPEIEICHUS 2
1apaMeTPOB NPOLECCOB TOPEHUS U B3PbIBA

Jlekuus. I'opeHune razonapoBO3AyIIHBIX CMECEH. 2
KoH1eHTpalnoHHbIe Npeaenbl pacupocTpaHeHus IiaMmeHu. MeTon
SKCIICPUMCHTAJIBHOTO OINPEACIICHUA KOHIUCHTPAINOHHBIX IIPEACTIOB
pacupocTpaHEHUs MJIAMEHH 110 Ta30- U NAPOBO3AYIIHBIM CMECSIM.

Jlekuus. Y cioBUs BOSHUKHOBEHHUS M TOPEHUS )KUIKOCTEN. MeTo bl 2
AKCIEPUMEHTAIIBHOTO ONPEACIICHUS TEMIIEPATYPhI BCIBILIKU U
TEMIEPATYPhI BOCINIAMEHEHUS JKUIKOCTEH

Jlexuys. U3UKO-XMMUYECKHUE OCHOBBI IIPOLIECCOB TEPMHUYECKOTO 2
Pa3I0KEHMS TBEPABIX BEIIECTB U MaTepUaoB. MeTon
HKCIIEPUMEHTAIILHOTO OIPEIEICHUS TEMIIEPATyPhl BOCIUIAMEHEHU S
TBEPBIX

BELIECTB U MAaTEPHUAIIOB. DKCIIEPUMEHTAIbHBIE METOBI
ONpEIETEHUS TPYIIBI TOPIOYECTH.

3amanus 111 CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
YriybneHHas mpopaboTka MaTEpPHUAIOB JIEKIIUU MO YIeOHOM

JUTEepaType 38
IIpakTHYeckne 3aHATHSA 54 OIIK-1, OIIK-2
[Mpaktdeckoe 3anstue. OnpeneneHne TeMnepaTypbl KOHTAKTHBIMU 4

1 OECKOHTAaKTHBIMU criocoO0aMu. BinusiHue Ha TeMiiepatypy ropeHust
pa3IMYHBIX (PAKTO-POB.




[IpakTuueckoe 3ansaTue. OnpeneneHrue TemIoThl CrOPaHUs 2
TOPIOYErO BEILIECTBA.
[TpakTueckoe 3ansaTue. MsmepeHne HopMalnbHON CKOPOCTH 2
pacnpoCcTpaHEHUs IJIAMEHMU.
[TpakTueckoe 3ansaTue. OnpeneneHue coctaBa NpOAYKTOB 2
TOpPEHMUSL.
[TpakTuyeckoe 3anstue. Pacyer Temneparypsl 1 00beMa POIyKTOB 2
TOpPEHMUSL.
[TpakTuyeckoe 3anstTue. Pacuetr n30bITOUYHOIO 1aBIEHUS B3phIBA. 2
Pacuer MuHMManbHOM (prermaTU3NpyONIEH KOHIICHTPAIUK
duiermaruzaropa.
[TpakTuyeckoe 3anstue. TpeOoBaHNs HOPMATUBHBIX TOKYMEHTOB, 2
perIaMeHTUPYIOLIUX IPUOOPHI U TEXHUKY ITPOBEACHUS
HKCIIEPUMEHTA.
3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
[ToaroToBka K BHIMOJIHEHHUIO U 3aIIUTE MPAKTHYECKUX padoT

38
WNHuas koHTakTHas paboTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS 10 OCBOEHUIO
JIACLIUTUIMHBI

Uzyuenne mucuumnuabl M.1.1.4 TloxkapHas OmMacHOCTh BELIECTB, MaT€pPHAlOB M METOJbI €e
MCCJIEIOBAHUS PEKOMEHIYEeTCsl HayaTh ¢ O3HAKOMJICHHS ¢ paboueill mporpaMMou, €€ CTPYKTYpPOu 1
COJIEpKAHUEM pa3/eyioB. YUeOHBI Marepuan CTPYKTYpUPOBaH, HW3y4YEHUE JIUCIMILIAHBI
OCYIIECTBISIETCS B TEMATHYECKON TOCIIENOBATEILHOCTH. 3aHATUS JIEKIIMOHHOTO THIIA J1al0T
CHUCTEMaTU3UpPOBaHHbIE 3HaHWUS 10 jauciumuinHe M.1.1.4 TloxapHas omacHOCTb BEIIECTB,
MaTepuajoB U METOJABl €€ MCCIENOBaHMs, KOHIEHTPUPYIOT BHUMaHUE Ha HaubOoyee CIOXKHBIX U
BOKHBIX BOMpocax. Bo BpeMsi JNEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHUE
y4eOHOro Marepuana; oopamaTe BHUIMaHUE Ha (POPMYJIUPOBKH M KaTETOPUH, PACKPBIBAIOIINE CYTh
npoOJieMbl, SBJICHHS WM Tpolecca; 3aQUKCHPOBaTh BBIBOABI M MPAKTHUECKHUE PEKOMEHIAIINH.
[ToaroroBka K 3aHATHSM CEMHUHAPCKOIO THIA BKJIIOYAET O3HAKOMJICHUE C IJIAHOM MPAKTUYECKOTO
3aHATHUSA; PaOOTy C KOHCIIEKTOM JIEKIIMM, BBHITTOJIHEHUE JIOMAITHETO 3a/laHusl, padoTy ¢ yueOHOM u
y4eO0HO-METOIMYECKON JTUTEPaTypOH, Hay4YHBIMU W3IaHUSIMHU u AJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU PECYpPCaMH, PEKOMEHIOBAHHBIMU paboueii mporpaMmont auciuruimasl M. 1.1.4
[loxapHast omacHOCTh BEIECTB, MaTepUAIOB M MeToAbl ee wuccieaoBanus. CoaepxkaHue
CaMOCTOSITENbHOM paboThl ompenensiercs padodeit mporpammoit aucuumauabsl M.1.1.4 Tloxapnas
OTIaCHOCTh BEIIECTB, MAaTEPHAIIOB U METOJbI €€ MCCJIECIOBAHMS, OIEHOYHBIMA M METOJINYECKHUMH
MaTepualiaMH, 3aJaHMsIMU W yKa3aHUsSMH TpenojaBareliss. CaMocTosiTenpbHash paboTa MOXKET
OCYIIECTBIISITECS B ayAUTOPHOH U BHeayauTopHOW ¢opMax. IDDPEeKTUBHBIM CpPEICTBOM
OCYIIECTBIICHUSI  CAMOCTOSITENIbHONH  pabOThl  SBISIETCS  DIIEKTPOHHAS  HH(POPMAIMOHHO-
oOpasoBarenbHasl cpela YHHBEPCHTETa, KOTOpas oOecleuyuBaeT IOCTYN K oOpa3oBaTeIbHOM
nporpamme, pabodueit mnporpamme aucnmmuinabl M.1.1.4  TloxkapHas oOmMacHOCTH BEIIECTB,
MaTepUaJioB W METOJIBl €€ WCCIAEAOBAHUS, K DIEKTPOHHBIM OWOJMOTEYHBIM CHCTEMaM,
npodeccHoHaNbHEIM 0a3aM JaHHBIX W HMH()OPMAIIMOHHBIM CIPAaBOYHBIM cucTeMaM. M3ydeHwue
qucuurauHabl M. 1.1.4 TloxkapHasi OMacHOCTh BEUIECTB, MaTepPUAIOB U METOJbl €€ MCCIEeI0BAHUS
BKJIFOYACT BBITIOJIHEHHUE MpakTUUecKux padoT. [lepmomnmuHocTs mpoBeneHus, GOpMBI TEKYIIETo
KOHTPOJISI yCIIEBA€MOCTH, CHCTEMa OIICHWBAHUS XOJa OCBOCHUS JUCIUIUIMH TPEACTABICHBI B
paboueii mporpamme. YCIIOBUS aTTECTAIlMU MPUBEACHBI B TEXHOJIOTHUECKON KapTe, BXOMAIICH B
cocraB paboueii mporpammel aucuurinHbl M. 1.1.4 TToxkapHasi omacHOCTh BELIECTB, MATEPUAIOB H
METOJIbI €€ ucciaenoBanus. @opMoill MPOMEKYTOYHOM arrectanuu 1o aucuumimde M.1.1.4
[ToxapHast omacHOCTh BELIECTB, MaTEPUATIOB U METO/IbI €€ UCCIIEIOBAHUS SIBIISIETCS 3aUET.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3JAHUH, MMEIOIIXCS B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |bexrob6ekos, I'. B. IloxapHas 6e30mMacHOCTb [DIEKTPOHHBIN

pecypc] / bektobekos I'. B. 5-¢ uzn., crep. Cankr-IletepOypr:
Jlanp, 2023. - 88 c. ISBN 978-5-507-45688-8.

https://e.lanbook.com/book/2
79803

2. |bensxos, I'ennamuii MBanouu. IlokapHas 0e30MacHOCTb
[TekcT : DaekTpoHHBIH pecypc] : yueOHoe mocodue ams By3oB | https://urait.ru/book/pozharna
/ T. N. benskoB. Mockga: FOpaiit, 2025. - 143 ¢ ISBN 978-5-|  ya-bezopasnost-561109
534-09831-0.

3. |UIupoxos, }O. A. IToxapHas 6e30macHOCTb Ha MPEIANPUATHU
[DnexTponnsiit pecypc] / lupokos 0. A. 3-e u3a., crep.|https://e.lanbook.com/book/1
Cankr-IlerepOypr: Jlanp, 2022. - 364 c. ISBN 978-5-8114- 83790
9050-9.

4. |PacyeTr OCHOBHBIX IOKa3aTeJedl I10XKapOB3PBIBOONACHOCTH 24 |
BEIIECTB W MaTepHajoB meTtoanueckue ykaszanus s |https://portal.volgatech.net/bo
BBIMIOJIHEHHUS PacueTHO-Tpaduyeckoil paboThl o aucimuinae| 0ks/Smotrin_raschet_osnovn
"Teopust TopeHHs ¥ B3pbIBa" ISl CTYJACHTOB CIEIMATbHOCTH yx_pokazatelej.pdf
280101.65 u nanpasienus 280700.62 / M-Bo oOpa3oBaHus u
Hayku P®, ®I'bOY BIIO "lloBomk. roc. TexHoml. yH-T";
[coct. K. A. Cmorpun]. Momkap-Ona: IIT'TY, 2013. - 19 c.
ODK3eMILISIPLL: Bcero 24.

OJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPCHI

1. |Hayunas snextponnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru

2. |Hayunas snexktponnas Oudiamnoreka «KudepieHnHKa» http://cyberleninka.ru

3. |TOCT 12.1.044-89 IloxapoB3pBIBOOIIACHOCTD BEIIECTB M
MmarepuaioB. HomeHkiarypa mokasareneii u wmeroabl ux|http://docs.cntd.ru/document/
OIIpeACIICHYS. gost-12-1-044-89

4. |ODenepanbubii  3akoH  or  22.07.2008 r. Nel23-®3
«Texuuueckuit  pernmameHT o TpeboBaHusax noxapHoii| http://docs.cntd.ru/document/
0€30I1aCHOCTH 902111644

[MPO®ECCUOHAIJIBHBIE BA3bI JAHHBIX 1 THOOPMALMOHHBIE CIIPABOYHBIE

CUCTEMBI
1. |CuopaBouHo-mipaBoBas cucremMa KoHcympTanT+ http://www.consultant.ru
2. |MudopmanmonHo-nipaBoBO# opTai ['apaHT http://www.garant.ru
3. |IIpodeccrnonambHbIe CIIpaBOYHBIC CUCTEMBI TeXIKCIepT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHoOe oOecrieueHue




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI U IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 253 (1) Kommiekt yue6HoM Mebenn (1) Microsoft Windows

Enterprise, CnpaBounas

paBoBas cucrema

"Koncynprant  Ilmroc",

Microsoft Office

Standard, Arent Dr.Web,

Kommekr I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommmiexr 1O

JUIsL pElIeHHsT OCHOBHBIX

10JIb30BATEIbCKUX 3a/1a4

2. 258 (I) Kcepokc Canon FC-108 (1), Monurtop |Microsoft Windows

19"Samsung 943N(KSB) TFT (1),|Enterprise, CnpaBounas

[IpoexTop Mynsrumenuiinbiii Hitachi|{mpaBoBas cucreMa

CP-X5 (1), Pobor-tpenaxép "I'oma -|"Koncynprant  Ilmroc",

01" (1), Cucrem.600k AMD X2[Microsoft Office

4600/512Mb*2/160Gb/GF8500GT/F ([Standard, Arent Dr.Web,

DD/DVD-RW/knaB.mbib.koBp.  (1),|Komruiexr I'APAHT-

OKkpaH HaCTEHHBIN pynoHHblii|Macrep, Microsoft

200x200 cm (1), Kommiexkr yuebnoii[Access, Microsoft Visio

mebenu (1) Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommnekt 10

JUIsL PELICHUs OCHOBHBIX

110JIb30BATEIbCKUX 3a/1a4

3. 417 (1) AKayCTHYeCKHI KOMIUIEKT (1),|Microsoft Windows

Amnanuzatop cnektpa C4-25 (1), Becsr|Enterprise, CnpaBounas

nabopaTopHbIe (1),|mpaBoBas cucrema

BUBPOU3MEPUTEJIb (1),|"Koncynprant  Ilmroc",

N3MEPUTEJIb BJI UTB-1M (1),[Microsoft Office

N3amepurens compor.3azemn 1820ER
(1), MW3mepurtenb  CONPOTUBIECHUS
1851IN (1), MUsmeputenb ypoBHS
3nekTpomMarHuTHoro ¢ona ATT-2593
(1), UBSMEPUTEJIb LIYMA BUBP
(3), IPUBOP TI'-4-153 (1), ITPUBOP
J/N3M-604 (1), TTPUBOP MUIIIB-1
(1), I[TPUBOP 113-19 (1),
PAAMOMETP PKC-08-I1 (1),
CTEHA B3PC-10A (1), Tpenaxep
"Butun 2H-01" (1), HACTOTOMEP

Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiexr 10
1 p€IICHUS OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4




43-35A (1), HYACTOTOMETP 43-28
(1), HIIYMOMEP (1), Iymomep
ATT-9000 (1), [Iymomep-
peructparop ATE-9030 (1),
KommiekT yuebnoi mebemnu (1)

4. 419 (1) AHeMomeTp "TKA-ITIKM" (2),|Microsoft Windows
Ammapar  ana  aBromatmdeckoro|Enterprise, CnpaBouHas
OmpeJieNICHUs] TeMIIepaTypbl BCIBIIIKH [TpaBoBast cucrema
B otkpeitoM THrIe TBO  (1),["KoncynasTanT [Tmroc",
W3amepurens Budpanuu ATT 9002 (1),|Microsoft Office
Wsmepurens BubOpamuu ATT-9002|Standard, Arear Dr.Web,
(1), JlaGoparopnas | KomriexT I'APAHT-
yCT."3ByKOU30JISIIUSA u|Macrep, Microsoft

3pykomnorsonienn (1), Jlaboparopuasi|Access, Microsoft Visio
yer."DbdextuBHocTs W Kau-Bo|Professional,  Microsoft

ocsert." (1), Jlaboparophas |Project Professional,
ycranoBka "3amra oT BuOpamuu'[Microsoft Visual Studio
(D), JlaGoparopHas ycranoBka|Enterprise, Kommutexr 110

"Meroasl  ouncTku  Bombl"  (1),|mns pemieHHsT OCHOBHBIX
JlaGopaTopHbiii creHn "3amuMra OT|MOJIB30BATEIBCKUX 337124
CBY-uznyuenus" (1), JlabopaTopHblii
cTeHa "3alMTHOE 3a3eMJIEHHE WU
3anyn. (1), JlaGoparopHblii cTeHf
"Onektpobe3. cereir  Toka" (1),
JlaGopaTopHbIii CTEH]T
"DIIEeKTPOMOHTAK " HaJaaKa
OXpaHHO-MOKapHOW  cuUrHanu3auuu”
(1), JlaGopatopHblii  CTeHA  C
usmepurenem Bubparuu B3Y-01 (1),
JlaGopatopubiii  cTenpg'3ammTra  OT
ten.u3nyuerus” (1), JlabGopaTopHslit
creHn"Mertoabl 3aIUTEI oT
razoo0p.3ar (1), JlabopaTopHsiii cTON
(1), Jlroxkemerp ATE-1509 (1),
Tepmorurpomerp "TKA-IIKM" (2),
Touenckarenb-razoananuszarop AHT-
3M (1), Kommiexkr yueOHON Mebenu

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMM HAIIPaBJIEHBbI HA!

- YCBOGHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueil mporpammoii;

- YMEHHE Wu3jaraTb MaTepuai (Y4eTKOCTb, IPAMOTHOCTb H3JIO)KEHUS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIIPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.

IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[IpomexxyTouHast aTTecTaiusi 00y4yarolMXCsl HalpaBiieHa Ha OLIEHUBAHUE PE3YJIbTATOB OO0YUECHUsS
M0 TUCIUIUIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

TECT anda TeKyLLero KOHTpoAA (Hy/ieBo BapmaHT)
1. HazoBuTe meToAbl N3MepPeHUA GU3NYECKNX BEUYMH.
2. KaKkne ontmnyeckune cnocobbl nsmepeHus Temnepatypbl Bbl 3HaeTe?

3. B yem 3aKnt04aeTCA OTANYME TEPMUCTOPOB OT NO3UCTOPOB?

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHON aTTECTALINU
Bonpocbl K 3a4eTy no ancumnnanHe «MoxapHaa ONacHOCTb BELLLECTB, MaTepraioB U MeTOAbl ee
nccnenoBaHUA»

1. Knaccudukaums metoaoB usmepeHun GrUsnNYeckmx BEINUYMNH.
2. KoHTaKTHble cnocobbl U3mepeHns TeMNepaTypbl U UX CPABHUTEIbHBIA aHANN3,
3. JunaTomeTpuyYecKkmiti 1 MaHOMETPMYECKUIA CNOCObbl M3MEepPeHNa TemnepaTypbl.

4. 3JneKTpuyeckne cnocobbl U3MepeHWs TemnepaTypbl: M3MepeHue conpoTusBaeHus, Tepmo3d/C,
napameTpoB NoayNpPOBOAHNKOB.

5. BECKOHTaKTHble cnocobbl M3MepeHna TemnepaTypbl U UX CPAaBHUTENbHbIN aHaNU3.
6. MpomeTpbl U UX ycTpoiicTBo. OCO6EHHOCTU NPUMEHEHUA MUPOMETPOB.

7. OnNTMYeckne MeToabl U3MEPEHUA TemnepaTypbl.



8. MeTogpbl N3IMepeHnAa gaBneHna n nx CpaBHMTe}'IbeIﬁ aHanus.

9. MNbe3031eKTPUYECKNIA, NbE30PE30HAHCHbLIN U TEH30PE3UCTUBHbIN CNOCOObI U3MepeHUa AaBAEHUS.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OnNTMYECKNIM, MarHUTHbIA M EMKOCTHOM cnocobbl U3MepeHUa AaBeHUs.

OcobeHHOCTU n3MepeHUs BbICTPONPOTEKaoWUX BOH M3BbITOYHOrO AaBeHMA B3PbIBa.
MeTozbl UccnefoBaHMA NPOLYKTOB rOpeHus.

JKcnepumeHTanbHOe onpeaeneHne TennoBbix 3GpdeKToB ropeHus.

MpuHUMN paboTbl KanopumeTpa.

MeTozbl UccneioBaHMA NPOAYKTOB FOPEHNA 1 B3PbIBA U UX CPABHUTENbHbIN aHanus.
[a30Bas M }KUAKOCTHAA XpomaTorpadus.

Macc-cnekTpomeTpua.

XpomaTo-macc-cnekTpomeTpuma.

MeToabl U3MepPEeHUss HOPMaJIbHOWM CKOPOCTU PACPOCTPAHEHMUA NAAaMEHM.
MpeAnocbINKM gNs pacyeTa NapameTpoB NpoLecca ropeHns 1 B3pbIBa.

MopAaaok pacyeta U3bbITOYHOrO AaBAEHMA B3PbIBa.

MopagoK pacyeTa TemnepaTypbl FOpeHus.

CTaHpapTU3MpPOBaHHAA METOAMKA onpeaeneHns HOPMaabHOM CKOPOCTM PacnpOoCTPaHeHMA NAaMEHN.

CTaHﬂ,apTM3MpOBaHHaﬂ MeTOAUKa onpegeneHna MakCMmasibHOro gasaeHnA B3pbiBa.



