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Conep:xanue:

L{enb 0CBOGHMSI TUCIUTUIMHBI

[lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYYCHHUS 10 TUCIUTUIHHE, COOTHE-
CEHHBIX C IJITAHUPYEMbIMU Pe3y/IbTaTaMU OCBOEHHUsI 00pa30BaTEIbHOMN
IPOTPaMMBI

Mecto nqucuumiannbl B ctpykrype OITOIT cnenmanurera

O0beM TUCIUIUIMHBI B 3aU4€THBIX SIMHUIAX ¢ YKa3aHUEM KOJIMYEeCTBA aKa-
JEMHYECKHX YacOB, BBIJICICHHBIX HA KOHTAKTHYIO paboTy 00y4aroImuxcs ¢
npernoaaBaresieM (10 THITaM YIeOHBIX 3aHSATHI) U HAa CAMOCTOSTEIHHYIO
paboTy oOyJaronuxcs

CopepxaHue TUCIUILUIUHBI, CTPYKTYPUPOBAHHOE TI0 pa3zeliaM C YKa3aHH-
€M OTBEJICHHOT'O Ha HUX KOJIMYECTBA aKaJeMHYECKHUX YacOB U TUIIOB y4eO-
HBIX 3aHITUH

Paznensl AMCUUIIITMHBL U TPYIOEMKOCTD 10 TUIIaM y4eOHBIX 3aHATHH U pa-
00ThI 00yJarOIIUXCS (B aKaJIEMUYCCKUX Jacax)

Ounast popma 00yyeHust

3aounas popma o0ydeHUS

CogepxaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jenam
Coneprkanue JEKITMOHHBIX 3aHATUN

Copepxanue 1a00paTOPHBIX 3aHATHIA

ConeprkaHue MPakKTUIECKUX 3aHATUN

[lepeueHpb yu4eOHO-METOANUECKOTrO 0OOECIIeUeHUs A1 CAMOCTOSTEIbHOM
paboThI OOYJAFOIIUXCS TI0 JUCIUILIINHE

Tembl KOHTPOJIBHBIX PabOT

TeMbl KypCOBBIX TIPOEKTOB/KYPCOBBIX PadOT

Meroandeckue yka3zaHus Ui 00y4aromuxcs M0 OCBOSHUIO TUCIMITIHHBI
OO6pa3zoBaTeabHbIC TEXHOJIOTHU

Y4ebHOo-MeToin4Yeckoe U HH(POPMAIIMOHHOE 0OecrieueHNe TUCIIUILIMHEI
[lepeyeHr OCHOBHOM U JOTOTHUTEIHHONU YU€OHOM JIUTEpATyphl, HEOOXO-
JUMOM JUIsl OCBOCHHMSI TUCLIUTLINHBI

[TepeueHr HEOOXOAMMOTIO JIMIIEH3UOHHOTO U CBOOOHO paclpoCcTpaHsIeMo-
IO IPOrPaMMHOTO OOECTIeYeHus], B TOM YHCIIE OTE€UECTBEHHOTO MTPOU3BO/I-
CTBA, MCIIOJIB3YEMOTO IIPU OCYIIECTBIEHUH 00pa30BaTEILHOIO Mpoliecca
10 TUCLUIUINHE

[TepeueHs coBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U HH(OpMALIU-
OHHBIX CIIPABOYHBIX CUCTEM, IOCTYIHBIX 00YYaIOIUMCS IPH OCBOSHUH
JUCIUTIIAHBI

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOMN IS OCY-
HIECTBJIEHUSI 00Pa30BaTEIBLHOTO Mpoliecca MO AUCIUILTUHE

OcobeHHOCTH OpraHu3ay 00y4eHHs 10 TUCUUIUTMHE I HHBAJIUIO0B U
JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS

Crp.

o1~

15

15

15

16



1. eab ocBOeHHUSI AUCHUTLUIHHBI

[lenbto OCBOCHMS TUCHMIUTMHBI «Teopus TOpeHus: U B3pbIBa» SBJISACTCS YIriIyOlIeHue
YPOBHSI OCBOCHHSI KOMITETEHIIHI 00YYalOIMXCsl B COOTBETCTBUU ¢ TpeboBanusmMu Denepaiib-
HOT'O TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBICIIETO 00pa30BaHUs IO CIICUAIb-
HocTH 20.05.01 «IToxkapHast 6€3011aCHOCTBY.

2. IlepeuyeHb IJIAHHPYEMBIX Pe3yJIbTATOB 00Y4YeHUsI 1O JUCIIUILIMHE, COOTHe-
CEeHHBIX € MUIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbI

B pesynbpraTte OCBOCHUS JNUCHMILIMHBI OOYYaIOIIUIICS JOJDKEH OBJIAJICTh CICIYIO-
IIMMHU KOMIETCHITHSIMH:

OIIK-3 — criocoOeH pemaTth MPUKIAIHBIE 33/1a4d B 00JACTH 00€CIIeUCHHSI T0KAPHOM
0€30IaCHOCTH, OXpaHbl OKPYKAIOIMICH Cpelbl W KOJOTHYECKOW Oe30MacHOCTH, WCHOJIb3Ys
TEOPHIO U METObI (PYHTAMEHTAILHBIX HAYK.

OIIK-4 — criocoOeH y4uThIBAaTh COBPEMEHHBIC TCHICHIIMU PAa3BUTUS TEXHUKU U TEX-
HOJIOTH B 00JIacTsIX TeXHOC(hEepHOi 0e30macHOCTH, OXPaHbl TPY/Aa, U3MEPUTEILHONW M BbI-
YHUCIIUTEIBHON TEXHUKH, HH()OPMAIIMOHHBIX TEXHOJIOTHIA MPH PEIICHUU THUITOBBIX 337a4 B 00-
nacTu MpodecCHOHABHON NIEATEIBHOCTH, CBSI3aHHON ¢ o0ecrieueHueM 0e30TMacHbIX YCIIOBUN
U OXpaHbl TPyJa, MOKAPHOU OE30MACHOCTH, 3alIUTON OKPYKAIOIICH CPe/Ibl

B pesynbraTe OCBOCHMS AWCIMILIMHBI OOYYArOIIMICS JOJDKEH OBIIAJICTH CIEAYIOIIH-
MU pe3yJibTaTaMi OOYYeHHS IO AUCIUTUINHE:

3HaeT:
- TEOPHIO 1 MeTOIbI BhyHaaMeHTaIbHBIX HayK (OITK-3);
- COBPEMEHHBIC TCH/ICHIINH Pa3BUTHS TEXHUKU M TEXHOJIOTHI B 007acTAX TeXHOC(EpHOH 0e3-
OIaCHOCTH, OXPAHBI TPY/a, U3MEPUTEIBLHON U BHIYUCIUTEIBHON TEXHUKU, MH()OPMAIIMOHHBIX
texHojorui (OI1K-4).
yMeer:
- pelaTh NpUKIAHbIE 3aJa4l B 00J1aCTH oOecreueHus oKapHoi 0€3011acHOCTH, OXPAaHbI
OKpY’Kalollel cpeibl U KOJIOTHYECKOi 0€301MacHOCTH, UCIOJBb3Ys TEOPUIO U METObI (pyH1a-
MeHTaabHbIX HaykK (OITK-3);
- YYUTHIBATh COBPEMEHHBIE TEHACHIIMU PAa3BUTHs TEXHUKU U TEXHOJIOTUH B 00JIACTAX TEXHO-
cepHOll 6€30MMaCHOCTH, OXpaHbl TPY/Aa, U3MEPUTEIBHON U BBIYUCIUTEbHON TEXHUKH, UH-
(opMaLMOHHBIX TEXHOJIOIUI IPHU PEIIeHUH TUIIOBBIX 3ajlay B 00JacT NpodecCuoHaIbHON
JeSITENIbBHOCTH, CBA3aHHOM ¢ oOecrieueHueM 0e30MacHbIX YCIOBUN U OXpaHbl TPY/ia, MoXkKap-
HOI1 Oe30macHOCTH, 3aMTON oKpyxatoiei cpenst (OITK-4).
uMeeT HABBIKM:
- peleHus MPUKIaIHBIX MPO(EeCcCHOHAIBHBIX 33124 HAa OCHOBE TEOPHH U METOO0B (DyHIaMeH-
tanbHbIX Hayk (OI1K-3);
- pelIeH st TUIOBBIX 3a7a4u B npodeccnonansHoi oomactu (OITK-4).

3. Mecto gucuunaunbl B ctpykrype OITOII cnenuanurera

HucturuimHa b1.0.15 «Teopus ropenust u B3pbiBa» peanusyercs B paMmkax bioka 1
«lucummmael (Moynn)», 6a30BOM YacTH.

JucruninuHa 6a3upyercs Ha 3HAHUSX, MOJTYUYEHHBIX B paMKax U3yYCHMs CIEAYIOIINX
JUCIUIUINH: «XAMUS», «XUMHS TOPIOYNX MaTEPHUATOBY.

4, O0beM AUCHUIIIMHBI B 3a9€THBIX ¢IMHUIIAX ¢ YKA3AaHUEM KOJIUYECTBA aKa-
AEeMUYECKHX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI padoTy 00y4aroluXxcsi ¢ mpenoja-
BaTeJieM (10 TUNAM y4eOHBbIX 3aHATHII) 1 HA CAMOCTOSTEJBHYI0 Pa00Ty 00y4arommXxcs

Dopma o0yuyeHust Ounas 3aounas

1 2 3

TpynoeMKoCTb B 3a4eTHBIX 4 cemectp — 4 3.¢.; 4 cemectp — 4 3.¢.
eIMHMIIAX: BCero - 4 3.e. Bcero - 4 3.e.
Jlextun (JI) 4 cemectp — 18 yacos; 4 cemectp — 84acos;




Bcero - 18 yacos

Bcero - 8 yacos

JlaGoparopusie 3ansarus (JI3)

4 cemectp — 18 yacos;
Bcero - 18 yacon

4 cemectp — 4 Jaca,
Bceero - 4 yaca

IIpaktrueckue 3ansatus (113)

4 cemectp — 16 yacos;
Bcero - 16 yacos

4 cemectp — 4 yaca;
Bcero - 4 yaca

CamocTosTenpHas paboTa CcTy-
nenra (CP)

4 cemectp — 92 yaca;
Bceero - 92 yaca

4 cemectp — 128 yacos;
Bceero - 119 yacos

®opMa TeKylero KOHTPOJIs

KonTponbsHas pabora | cemectp - 4 | cemectp — 4

®DopMa NPOMEKYTOYHOM ATTECTALMU:

DK3aMeHBI cemectp — 4 cemectp — 4
VUeOHbIM NIAHOM VUEOHbIM NIAHOM

3auer

He npedycmompenvl

He npedycmompenl

3a4éT ¢ OIeHKOH

VUeOHbIM NIAHOM
He nPedyCMOmpeHbl

VUEOHbIM NIAHOM
He npedycmMompenvl

Kypcosas pabora

VUeOHbIM NIAHOM
He nPedyCMOompeHbl

VUEOHbIM NIAHOM
He npedycmompenvl

Kypcogoii mpoekt

VUeOHbIM NIAHOM
He nPedyCMOompeHbl

VUEOHbIM NIAHOM
He npedycmompenvl




5.COL[ep;1cafme AUCHUILVIMHBI, CTPYKTYPHPOBAaHHO€ 110 pa3ejaM ¢ YKa3aHUEM OTBCACHHOI'0 HA HUX KOJUYECCTBA aKAACMHYECCKUX
4YacCoB U THIIOB y‘leﬁHle 3aHATHH

51 Pa3jienbl IucHUNIMHBI U TPYI0EMKOCTDH M0 THIIAM Y4eOHBIX 3aHATHI U padoThl 00y4aromuXxcs (B aKaJeMUYeCKHUX 4acax)
5.1.1. Ounas ¢opma 00yueHus

X R ——— . 3 . e Pacnpenenenne TPYA0EMKOCTH pasjiesia (B yacax) o Tu- dopMa TeKyero
° 4 ) 3) NnaM y4eOHbIX 3aHATHIH 1 Pa00ThI 00y4aIOIIMXCS KOHTPOJISl U
(no cemecmpam) s 25 D .
n/n 2 S g z KOHTAKTHasi CP NPOMEKYTOYHOM
S O JI JI3 113 arTecTalnu
1 2 3 4 5 6 7 8 12
1 Pazgen 1. Ob6mue cBenenus o 18 4 9 5 9 12
TOPEHUH U B3pHIBE.
Paznen 2. MarepuanbHblii 1
2. TEIJIOBOM OaaHCHI TIPOIIECCOB 18 4 4 2 2 10
TOPCHHS.
Pazgen 3. TloxkapoB3psiBooriac-
3. HBIE ra3o-, Hapo- U MbUIEBO3- 18 4 2 2 2 12
JYIIHBIE CMECH.
" E:;iin 4. BO3HUKHOBEHHE TO- 18 4 5 5 5 12 KoHTpombHas pabota
Paszgen 5. I'openue npensapu- Ixzamen
S. . 18 4 2 2 2 12
TEIbHO TIEPEMEIIaHHBIX CMECEH.
6. Pa3zgen 6. B3pbIBHBIE MPOLIECCHI. 18 4 2 2 2 12
7 Paznen 7. {uddy3nonnoe rope- 18 4 2 5 2 12
HUE.
Paznen 8. IlpenenbHbie siBIEHUS
8 nipu ropenuu. CucreMa nokasa- 18 4 2 4 9 10
TeJIe MOKapHOM OMACHOCTH
BEILIECTB U MATEPUAJIOB
Hroro: 144 18 18 16 92




5.1.2. 3aounas ¢opma o0yueHus

Pacnipenesienne TpygroeMkocTH pasaesia (B yacax) mo TH-

dopMa TeKylIero

s =2
Ne Pasxes AHCHHILIAHEL, e = 3 S naM y4yeOHbIX 3aHATHI Pad0Thl M 00yalOIIMXCS KOHTPOJIAL ¥
(no cemecmpam) 3 8 X D .
n/n ° 3 2 = KOHTAKTHAasl NMPOMEKYTOYHOM
== 1 = S CpP
:- O JI J3 113 arTecTaunu
1 2 3 4 5) 6 7 8 12
1 Pasznen 1. OOwmue cBeneHus o 18 4 1 i 1 16
TOPEHUHU U B3PHIBE.
Paznen 2. MarepuanbHblii 1
2. TEIIOBOM OaaHCHI TIPOIIECCOB 18 4 1 - 1 16
TOPEHUSL.
Paznen 3. TloxxapoB3pbiBoonac-
3. HbI€ ra3o-, Hapo- U MbUIEBO3- 18 4 1 1 - 16
JYIIHBIE CMECH.
" Iljzls{izﬂ 4. BO3HMKHOBEHHE T'0- 18 5 1 1 i 16 KoHTpombHas pabota
Pa3I[€J:I 5. 'openue npensapu- IKsaven
5. ) . 18 5 1 1 - 16
TEJIbHO NIEPEMEIIAHHBIX CMECEH.
6. Paznen 6. B3peiBHBIC TIPOIIECCHI. 18 5 1 1 - 16
7 Paznen 7. nddysnonnoe rope- 18 5 1 i 1 16
HUE.
Pasnen 8. IlpenenbHele sBIEHUA
8 npu ropenun. Cucrema nokasa- 18 5 1 i 1 16
' TeJEeH MOKapHOU OITaCHOCTH
BEIIIECTB ¥ MAaTEPHAJIOB
Hroro: 144 8 4 4 128




5.2.

CoaeprkaHue JUCHUILVINHBI, CTPYKTYPHMPOBAHHOE 110 pa3aesiam

5.2.1. Conep:xaHue JeKIIMOHHBIX 3aHATHIA

Ne

HaumenoBanue pa3s-
AeJIa U CHHUILTHHbI

Conep:xanue

1

2

3

1.

Pasznen 1. OOuue cae-
JIEHUS O TOPCHHH U
B3pBIBE.

Ou3uKo-XUMUYecKasi IpUpoJia MPOLECCOB IOPEHUs. U B3pPHIBA.
Knaccudukanus mporeccoB ropeHus; BUAbI MmIaMeHH. Mexa-
HU3M XMMHUYECKOT0 B3aUMOJCHCTBUS IPU TOPEHUHU.

Pa3znen 2. Marepuains-
HBIN U TEILUIOBOI OajaH-
ChI MPOIIECCOB TOPEHUSI.

Pacyer oObeMa BO3Iyxa, HEOOXOIUMOTO JUIsl TOPEHUS WHIH-
BHIyaJIbHBIX BEIECTB, BEIIECTB CJIOYKHOTO COCTaBa, Ta30BbIX
cMmeceil. Pacuer oObeMa u coctaBa MpOAYKTOB TOpeHus. Ter-
ITOBO# OayraHc mpoleccoB ropenus. Pacuer aquabaTHOM U Jeii-
CTBUTEJILHON TEMIEpaTyp TOPEHUsI.

Paznen 3. Tloxapo-
B3PBIBOOTIACHBIE T'a30-,
napo- U MbUIEBO3TYII-
HbIE CMECH.

[Ipuposla KOHLIEHTPALMOHHBIX MPEAEIIOB PacCHpOCTPaHEHNUs
rIaMeHHU(KIp). AHAM3 BIHMSHHAS PA3UIHBIX (PAKTOPOB HA
krp. Pacuer MuHuManpHOU (prermMatu3upyomed KOHIEHTpPa-
MM A B3PBIBOOIIACHOTO MUHHUMAJIBHOIO COJEP/KAHUS KHCIIO-
pona. ObpazoBaHUE MAPOBO3AYIIHBIX CMECEH Haj MOBEPXHO-
CTBIO TOPIOYMX >KUAKOCTEW. TeMmmeparypHble NHpeaesbl pac-
[POCTPAaHEHHUsI IJIAMEHHU, TEMIIEpaTypa BCIBIIIKKA U BOCILUIAME-
HeHUsl. Y ClIoBUsI 00pa30BaHUsI TOPIOYUX MAPOBO3AYIIHBIX CME-
Cell HaJl MOBEPXHOCTHIO TBEPABIX TOPIOYUX MATEPUAIIOB.

Pa3nen 4. BosuukHoBe-
HUE TOPEHUS.

CamoBocriameHeHnue. TernoBoil B3pbIB (TEMIOBOE BOCILIAME-
HeHue), aneMeHTsl TernoBoil Teopun H.H. Cemenosa. IloHsi-
THE O LIEMHOM B3pbIBE (BOCIUIAMEHEHHH). AHAIU3 BIMSIHUSA
KOHIICHTpAllUU TOproyero, oobema u ¢GopMbl cOCyna, JaBiie-
HUS, COJEPKAHWS WHEPTHBIX Ta30B U XUMHYECKH AKTHBHBIX
MHTUOMTOPOB Ha TeMIepaTypy CaMOBOCIUIAMEHEHHUs. DKCIle-
[PUMEHTAJIbHBIE M PAacYeTHBIC METOJbI OMpPECIICHUS TEMIIepa-
Typbl CAaMOBOCIIJIAMEHEHUs TApOB U r'a30B B Bo3ayxe. Obuue u
OTJIMYUTEIbHBIE OCOOEHHOCTH IPOLIECCOB CaMOBOCILIAMEHE-]
HUS M 3KUTaHUS. OJEMEHTHl TEMJIOBOH TEOpHM 3a)KUTaHUs
HarpeTbiM TeloM. TerutoBas TEOpHs 3aKUTAHUS DJICKTpUYe-
CKOW HCKpoi. BiusiHue pa3nuuHbIX (aKTOPOB Ha TEMIIEPATYPY|
M MHHAMAJIBHYIO SHEPTHIO 3)KUTaHUSI.

Paznen 5. 'openue
MIpeABapUTENILHO Tepe-
MeENIaHHBIX CMECEH.

Kunernueckoe ropenue razos. MexaHU3M pacnpOCTpaHEHUs
[JJaMEHH B TOPHOYMX Ta30BO3AYIIHBIX cMmecax. CTpykTypa)
(poHTa uiamenu. TerioBas, 1enHast Teopun AUPPY3MOHHOTO)
ropeHus. CKOpOCTb pacHpOCTpaHEHUs IUIAMEHU: BUAMMAs U
HOpMaJbHas, aHaJU3 3aBHUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
(DOKCIIEpUMEHTAJIBHBIE METO/IbI ONPEEIIEHNS HOPMAJIBHON CKO-
pocTu. PactipocTpaneHue miaMeHn B OrpaHHIeHHOM 00beMeE.

Pa3znen 6. B3peiBHBIE
IPOIIECCHI.

dusnueckue U XUMHUYECKUe B3pbIBbl. Knaccudukanus B3psl-
BOB 10 IUIOTHOCTH BELIECTBA, IO TUIIAM XUMUYECKHUX PEAKIU.
YcioBust 00pa3oBaHusl yAapHBIX BOJH, ¢opMa yIapHOH BOJI-
HBI, JUIMTEIbHOCTh UMITyJIbCa. PacrpocTpaHeHne J1eTOHAIMOH-
HBIX BOJIH B ra3ax, CKOpPOCTh U Ipefeisl geToHaun. O0beM-
HBIE B3PBIBBI MApO- W Ta30BO3AYLIHBIX CMeECEl. DHEprus H
MOIITHOCTb B3pbIBa.

Paznen 7. Iuddys3non-
HOE TOpEHHE.

JlupdysnonHoe ropeHue ra3oB, CTPYKTypa U HapaMeTpbl
i y3noHHOTO MiamMeHu. [opeHue xuakoctedl. MexaHu3M
[pacIpoCTpaHeHUs IIAMEHH 10 TOBEPXHOCTH IPU Pa3IUYHBIX




remneparypax. CKOpPOCTbh BBITOPAHHS U €€ 3aBUCUMOCTh OT
pa3nYHbIX (aKTOpoB. ['OpeHre TBEPIBIX TOPIOUUX MaTepHa-
OB U MeTaJlIoB. BiausHue paznnuHbiX (akTopoB Ha CKOPOCTH
[pacipOCTpaHEHUs IJIAMEHU U CKOPOCTb BBHITOPAHMSI.
[TapameTpbl BOSHUKHOBEHHSI U PACIIPOCTPAHEHHUSI TOPEHHUS KaK
[MOKA3aTeIN I0KAPHOW OINAaCHOCTH BEUIECTB U MaTEepUaJIOB.
OCHOBHBIE NOKAa3aTeIu MOKAPHOM ONACHOCTH F'OPHOYMX ra3oB,
PKUJIKOCTEH, TBEP/IbIX MaTepHaJIOB U a3pOJUCIEPCHBIX CUCTEM,
X QU3NYECKUil CMBICII, 001aCTh IPUMEHEHHUS.

Paznen 8. I[IpenenbHbie
SIBJICHUSI TIPU TOPEHUU.
Cucrema nokasareiei
MOXKapHOM ONACHOCTHU
BEIIIECTB U MaTEPUAJIOB

5.2.2. ConepxxaHue J1a00OPATOPHBIX 3aHATHIA

HaumenoBanue pa3z-
Aea JUCHUIITHHbI

Conep:xkanue

2

3

Pasgen 1. O0mue cBe-
JICHUS O TOPCHHUH U
B3pBbIBE.

BXOI[HO@ TCCTUPOBAHUC I10 AUCHUILIMHEC. I/ISYIICHI/IC MCXaHH3MOB|
XHUMHUYCCKOI'0 B3aI/IM0ILCI‘/JICTBI/I$I IIpUu rOpCHUH.

Pa3znen 2. Marepuans-
HBIH ¥ TEILUIOBOI OajaH-
ChbI ITPOLIECCOB TOPEHMUSI.

Pacuer oObeMa BO3ayxa, HEOOXOIUMOTO JIsi TOPEHHSI UHAUBUIY-
AJbHBIX BEILECTB, BEIISCTB CI0KHOIO COCTaBa, I'a30BBIX CMeECEN.
IPacuer oObeMa U cocTaBa IPOAYKTOB TOPCHHSI.

Paznen 3. Iloxapo-
B3PBIBOOIIACHBIE T'a30-,
napo- U MbUIEBO3 Y1~
HbIE CMECH.

AHAJIN3 BIMSHUS Pa3iNYHBIX (PAKTOPOB HAa KOHIIEHTPAIIMOHHBIE
[peeIibl pacpOCTPAHECHUS TUIAMEHHU

Pa3nen 4. BosuukHoBe-
HUE TOPEHUS.

I/I3yquHe BJIMAHUA KOHLOCHTpAIMU I'OPrOYCTo, obneMa u (1)0pr1
cocyna, AaBJICHHUA, COACPIKAHUSA MHCPTHBIX Ia30B U XMMHWYCCKU aK-
TUBHBIX I/IHFI/I6I/ITOp0B Ha TEMIICpaTypy CaMOBOCIIJIAMCHCHU .

Paznen 5. T'openue
MIpeABApPUTEIILHO TIepe-
MEIIIaHHBIX CMECEH.

OnpeneneHne MexaHW3Ma pacHpOCTPAaHEHUs IUIAMEHU B TOPHOYMX
ra3oBO3AYIIHBIX cMecax. CTpykTypa ¢GpoHTa IUIaMEHH.

Paznen 6. B3peiBHbIE
IPOLIECCHI.

M3yuyenue ycnoBuil oOpa3zoBaHUs yIapHBIX BOJIH, (popma ynapHON
BOJIHBI, JUTUTEIIBHOCTD UMITYJIbCA.

Paznen 7. {uddys3non-
HOE TOpEHHUE.

'YcTaHOBJIGHHE MEXaHH3MOB pacnpoCTpaHCHUus ILIaMEHU 110 I10-
BCPXHOCTHU MMPU pA3JINYIHBIX TCMIICPATYpaAX..

Paznen 8. IlpenenvHbie
SIBIICHUS TIPU TOPCHUH.
Cucrema mokasareiien
MO>KapHOM OMAacHOCTU
BCIICCTB U MaTepI/IaJ'IOB

OripesiesieHe OCHOBHBIX TOKa3aTele MOXKapHOM OMacHOCTH TO-
[PIOYMX Ta30B, XUAKOCTEH, TBEPABIX MATEPUAIOB U a3POJUCIIEPC-
HBIX CUCTCM.

5.2.3. Copep:kaHue NPaKTHYECKUX 3AHATHI

HanmenoBanue
paszle.ﬂa JUCHUITJIMHbI

Copnep:xanue

Pasgen 1. O0mue cBene-
HUA O FOpeHI/II/I H B3pBIBe.

W3yuenne (GU3NKO-XUMHUECKOW NPUPOABI MPOIECCOB TOPEHUs U
B3pbIBa. Kitaccuduxaiius npoieccoB ropeHus; BUJIbI MIJIaMEHH.




Paznen 2. MartepuanbHbIi
¥ TEIUIOBON OaJIaHCHI
MIPOIIECCOB TOPEHHUS.

[IpoBeneHue pacdera oObeMa BO3ayxa, HEOOXOIUMOTO JIJIsi TOPEHUS
WHIWNBUIYAIbHBIX BEIIECTB, BEIIECTB CIIOKHOTO COCTaBa, Ta30BBIX
cMmeceil, pacyeToB o0bemMa U cocTaBa IPOAYKTOB ropenus. Cocrasie-
HUE TEIUIOBOTO OasiaHca mpolieccoB ropenus. Onpenenenue aanadart-
HOW U ICHCTBUTEILHOU TeMIIEpaTyp rOpeHUs.

Pazpnen 3. IloxxapoB3psi-
BOOIIACHBIE Ta30-, Mapo- U
NbUICBO3AYIIHBIC CMCCH.

[TpoBeneHue pacyeToB MUHUMAIBHOU (prerMaTH3UpYONMIEH KOHIICHH
TpalMy U B3PBIBOOIIACHOTO MUHUMAJIBHOIO COJEP/KAaHUS KHCIOPOJA.
OnpeznencHue TeMIEPaTYPHBIX IPEIEIOB PACHPOCTPAHEHUs IIJIaMe-
HU, TEMIIEPATypa BCIIBIILKN U BOCIUIAMEHEHUS.

Pa3nen 4. Bo3uukHoBe-
HUE TOPEHUS.

OnpeneneHue TeMIIepaTypbl CaMOBOCIZIAMEHEHHSI IIapOB U ra3oB B
BO3ayXe. V3yueHne BIMAHUS PA3TUYHBIX (PAKTOPOB HAa TEMIIEPATYpY)
1 MUHUMAJIBHYIO SHEPTHUIO 3a)KUTaHuUs.

Paznen 5. 'openue npen-
BApPUTEJIHLHO MEepEeMEIIaH-
HBIX CMECEH.

OnpeneneHue MEXaHU3MOB PACIpPOCTPAHEHUsS IUIAMEHH B TOPIOYUX
ra30BO3AYIIHBIX cMecsX. V3ydeHue CTPyKTypbl (poHTa IUIAMEHH.
/AHaJIN3 CKOPOCTH PAaclpOCTPaHEHUS IUIAMEHHU: BUIMMas U HOpMaJlb-|
Hasi, 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB.

Pa3nen 6. B3priBHbBIE
TIPOLIECCHI.

M3yueHne pacnpoCTpaHEHHs JIETOHAIMOHHBIX BOJIH B Ta3axX, CKOPO-
CTH U mpezensl AeToHau. Oco0eHHOCTH 0O0bEMHBIX B3PHIBOB Mapo-
M Ta30BO3AYIIHBIX cMmeceil. OmnpeaeneHne HEPTUM W MOIIHOCTH]
B3pbIBa.

Paznen 7. {uddysuon-
HOE TOpEHHUE.

3yueHne MexaHU3MOB PacIpOCTPAHEHHUs IIJIAMEHHU 110 IIOBEPXHOCTH
[IpYU pa3jInyHbIX Temrneparypax. OnpezneseHne CKOpOoCTH BBITOpaHMS]
1 €€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. M3yueHue BIUSHUS pa3-
IMYHBIX (DAKTOPOB HAa CKOPOCTh PAcIpOCTPAaHEHMsI IUIAMEHH U CKO-
[POCTb BBITOPAHMSL.

Pazpnen 8. IlpenensHbie
SIBIICHUSI IPU TOPEHUH.
Cucrema nmokasarenei
MOKapHOU OTMACHOCTH
BCIIIECCTB U MaTepI/Ia.TIOB

OrnpeneneHne napaMeTpoB BOSHHUKHOBEHMSI U PaclpOCTPAHEHUS TO-
[PEHMS KaK [TOKa3aTels MOXKapHOH OMacHOCTH BEUIECTB U MAaTEPHAJIOB.
l3yueHne OCHOBHBIX IIOKA3aTENEN IMOXKApHOW OMACHOCTU TOPIOYHX|
ra3oB, JKUJIKOCTEH, TBEPABIX MAaTEPUAJIOB U a3POAUCIIEPCHBIX CUCTEM,
nX (pU3ndecKuil cMbICII, 001aCTh IPUMEHEHHUS.

5.2.4. TlepeueHb y4eOHO-METOAMYECKOTO OOCCIICUEHUS ISl CaMOCTOSITEIIBHONH pPabOTHI

06yqa10m1/1xc5{ IO JUCIMITIIIMHE

Ounas ¢popma o0yueHust

HaumenoBanue pasnesa Y4eoHo-
Ne Conep:xanue
AUACHUILTHHBI MeToan4YecKoe
odecrevyeHue
1 2 3 4
1. |Pa3men 1. O6mme cBeme- |I[IpopaboTka KOHCIEKTA JeKIMii

HUS O TOPCHUHN U B3PBIBC.

[ToaroroBka Kk J1a0OpaTOPHBIM 3aHATHIM
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM
[ToaroroBka Kk KOHTPOJILHOM paboTe
[ToaroroBka Kk UTOrOBOMY TECTUPOBAHUIO
TToaroToBka K SK3aMEHY.

(1], [2], [41, [7]

U TETUTIOBOU OaTaHCHI
MPOIIECCOB TOPEHHUSI.

Pa3znen 2. MarepuanbHblil

IIpopaboTKa KOHCIIEKTA JCKITHI
IToaroToBka K JaOOPATOPHBIM 3aHATHIM
IToaroToBKa K MPAKTHYECKUM 3aHITHAM
[ToaroroBka K KOHTPOJILHOM padoTe
IToaroToBKA K UTOrOBOMY TECTHPOBAHHUIO
[ToaroToBKa K SK3aMeHy.

[1], [2], [3], [4], [7]
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Paznen 3. [loxxapoB3psi-
BOOTMACHBIE ra3o-, Mapo- u
MBLUIEBO3YIITHBIE CMECH.

[MpopaboTka KOHCIIEKTA JICKITUI
[MoaroTroBka K 1aOOPATOPHBIM 3aHATHIM
[MoaroToBka K MPakTHYECKUM 3aHITUSM
[MoaroToBka K KOHTPOJIBHOH padoTe
[MoaroToBKa K UTOrOBOMY TECTHPOBAHUIO
IToaroToBKa K 3K3aMEHY.

(1], 2], [4], [7]

Pa3nen 4. BosHukHOBeHUE
TOpPEHUS.

[IpopaboTka KOHCTIEKTa JIEKIHH
[MoaroTroBka K 1aOOpaTOPHBIM 3aHATHIM
[ToaroroBka K MPaKTHYECKUM 3aHITHIM
IToaroToBka kK KOHTPOJILHOM padboTe
[ToaroroBka K UTOrOBOMY TECTUPOBAHMIO
IToaroroBka K SK3aMEHY.

[1], [2], [3], [4], [7]

Paznen 5. 'openue npen-
BapUTEIBHO MepeMelllaH-
HBIX CMECEH.

IIpopaboTka KOHCIIEKTa JICKITHI
[ToaroroBka K J1a0OpaTOPHBIM 3aHATHIM
[ToaroroBka kK MPakKTUYECKUM 3aHSITUSIM
IToaroToBka kK KOHTPOJILHOM padoTe
[ToaroTroBKa K UTOTOBOMY TECTHPOBAHHIO
IloaroToBka K 3K3aMEHY.

(1], [2], [41, [7]

6. |Pa3nen 6. B3pbiBHBIC [IpopaboTka KOHCIIEKTa JICKIUH
IPOLIECCHL. [oaroroBka K 1aGOPaTOPHBIM 3aHATHSIM
[loaroToBka K MPakKTHYECKUM 3aHITUSAM [11. 121, [4], [7]
[ToaroroBka K KOHTPOJILHOM padoTe PR D
HOI[FOTOBK& K UTOTOBOMY TCCTHUPOBAHUIO
IToaroroBka K SK3aMEHY.
7 |Paszmen 7. Auddysuonnoe|IIpopaboTka KoHCIEKTa TEKIUIA
TOpEHUeE. IToaroroBka k na6opaTopHmM 3aHATHUAM
HOI[FOTOBK& K IPaKTUYCCKUM 3aHATUAM [1] [2] [4] [7]
[ToaroroBka K KOHTPOIBHOI paboTe PR D
HOI[FOTOBK& K UTOTOBOMY TCCTHUPOBAHUIO
TloaroToBka K 3K3aMeHY.
8 |Pasmen 8. Ilpenensubie  |IIpopaGoTka KOHCIEKTA TEKIMA
SIBJICHUS IpU TOPEHUMU. IloaroroBka k J'Ia60paTOpHI:IM 3aHATHAM
CI/ICTCMa HOKa?;aTeﬂeﬁ HOI[FOTOBKa K HpaKTI/I'-IeCKI/\I'M 3aHATUAM [1] [2] [4] [7]
NO’KapHOH OIACHOCTH [MoaroroBka K KOHTPOJIBHOM padoTe PR R
BEIECTB H MATEPHATIOB [ToaroToBka K UTOrOBOMY TECTUPOBAHUIO
TToaroToBka K SK3aMEHY.
3aounas popma o0yueHus
HaumenoBanue pa3aeiia Yu4eOHo-
Ne Copnepxanne
AUCUMITHHBI MeToaUuYecKoe
olecnevyeHue
1 2 3 4

Paszgen 1. OOmue cBene-
HUSA O FOpeHI/II/I %1 B3pI)IBe.

ITpopaboTka KOHCIIEKTA JCKITHI
[ToaroroBka Kk J1a0OpaTOPHBIM 3aHATHIM
[ToaroroBka K MPaKTHYECKUM 3aHITHIM

IToaroToBKa K HTOTOBOMY TECTUPOBAHUIO.

[1], [2], [4], [7]

Paznen 2. MarepuanbHbIi
U TEILUIOBOU OaIaHChI
MIPOIIECCOB TOPEHHSI.

[IpopaboTka KOHCIIEKTA JISKITUI
[ToaroroBka K MPaKTHYECKUM 3aHITHIM
[MoAroToBKa K HTOrOBOMY TECTHPOBAHHIO

[1], [2], [3], [4], [7]

Paznen 3. [ToxapoB3psI-
BOOTACHBIE ra3o-, Mapo- u
MBbUICBO3AYIIHBIC CMECH.

[IpopaboTka KOHCITEKTA JISKITUIA
[loaroroBka K 1a00paTOPHBIM 3aHITHIM
[MoaroroBka K KOHTPOJILHOM paboTe
[ToaroTroBka K UTOTOBOMY TECTUPOBAHUIO

[1], [2], [4], [7]

Pasnen 4. BosuukHoBeHE
TOPEHUA.

IIpopaboTKa KOHCIIEKTa JCKITAI

[ToaroroBka Kk 1a0OpaTOPHBIM 3aHITHAM

[1], [2], [3], [4], [7]
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[ToaroroBka k MpakKTUYECKUM 3aHSITUSIM
IToaroToBka kK KOHTPOJILHOM padoTe
IToaroToBka K UTOrOBOMY TECTHUPOBAHUIO
IloaroToBka K 3K3aMEHY.

Paznen 5. 'openue npen-
BAPUTEJIBHO MEpEeMEIlIaH-
HBIX CMECEH.

[IpopaboTka KOHCTIEKTa JIEKIHH
IToaroroBka x J1aOOpaTOPHBIM 3aHSITHAM
[ToaroroBka K MpakKTHYECKUM 3aHATHIM
[MoaroToBka K KOHTPOJIBHOH padoTe
[ToaroroBka K UTOrOBOMY TECTUPOBAHUIO
IToaroToBKa K SK3aMEHY.

[1], [2]. [4], [7]

Pa3nen 6. B3peiBHbIE
HPOLIECCHI.

IIpopaboTka KOHCIIEKTa JICKITHI
[ToaroroBka K J1a0OpaTOPHBIM 3aHITHIM
[ToaroroBka kK MpakTUYECKUM 3aHSITUSIM
IToaroToBka kK KOHTPOJIBHOM padboTe
[ToaroroBka Kk UTOTOBOMY TECTUPOBAHHUIO
IloaroToBka K 3K3aMEHY.

[1], [2], [41, [7]

Paznen 7. ludpdysnonnoe
rOpeHHe.

[IpopaboTka KOHCIIEKTA JIEKITHI
[ToaroroBka K KOHTPOIBHOM paboTe
HOI[FOTOBK& K UTOTOBOMY TCCTHUPOBAHUIO
IloaroToBka K 3K3aMeHY.

[1], [2]. [4]. [7]

Paznen 8. IlpenenvHbie
SIBIICHUS TIPU TOPCHHH.
CucreMa nokasarenei
MI0’KaPHOU OMACHOCTH

[ToaroroBka k J1aOOpaTOPHBIM 3aHSITHAM
[ToaroToBka K MpakTHYECKUM 3aHITUSAM
[MoaroroBka K KOHTPOJIBHOH paboTe
[ToaroToBka K UTOrOBOMY TECTUPOBAHUIO

[1], [2], [41, [7]

IToaroroBka K SK3aMEHY.

BCIICCTB U MAaTCPUAJIOB

5.2.5. TeMbl KOHTPOJIbHBIX PadoOT

1. OOwue cBeneHUs: 0 TOPEHUU U B3pBIBE, MaTepUaIbHbIA U TEIUIOBOM OallaHChl IIPOLIECCOB
TOpEHMS, M0KAPOB3PBIBOOIIACHBIE I'a30-, MApO- U NBUIEBO3AYIIHBIE CMECH, BOSHUKHOBEHHUE rope-
HUSl, TOPEHUE MPEABAPUTENIBHO MEPEMEIIaHHbIX CMECEH, B3PBIBHBIE MPOLIECCHl, AUP(DY3UOHHOE TO-
peHue, IpeiebHbIE ABJICHUS NP TOPEHUH, CUCTEMA IT0KA3aTeNEH M0KapHO ONTaCHOCTH BEUIECTB U
MaTepHalIoB.

5.2.6. TeMbI KypCcOBBIX MPOEKTOB/ KYPCOBBIX padoT
VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHBI

6. MeToauueckue yKazaHus JJis 00y4alOUMXCH MO0 OCBOCHHUIO TUCHUTLIUHBI

Opranu3anus JesiTeJIbHOCTH CTyAeHTa

Jlekumst
B xo0/1€ neKIMOHHBIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHUPOBAHUE YIEeOHOTO MaTepuasa, 00-

palats BHUMaHHE Ha KaTeTOpuH, (POPMYIUPOBKH, PACKPHIBAIOIINE COIEPIKAHUE T€X WU HHBIX
SIBJICHWI U TIPOIIECCOB, HAYIHBIEC BHIBOIBI M IPAKTHYECKHE pekoMeHaaruu. Heo0xoaumo 3aia-
BaTh MPEMNO/IABATEIIO YTOUHSIOLIME BONPOCHI C LENbI0 YSICHEHHS TEOPETUUECKHUX MOJIOKEHHH,
paspernieHus CopHBIX cuTyanui. [{enecoodpasno nopabaTeiBaTh CBOM KOHCTIEKT JIEKITUH, JeTast
B HEM COOTBETCTBYIOIIINE 3aMUCH U3 TUTEPATYPhl, PEKOMEHI0BAHHOHN Mpero/iaBaTesieM U Mpeay-
CMOTPEHHOH y4eOHOI mporpaMMOH.

IIpakTHyecKkoe 3aHATHE

[TpopaboTtka paboueit mporpaMmbl. Y IeTUTh 0C000€ BHUMAHUE 1IEJISM | 3a7a49aM, CTPYKTYpPE U
COJIEPKAHUIO TUCIUTUIMHBL. KOHCTIEKTHpOBaHNE UCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JICKIIUH,
MOJIFOTOBKA OTBETOB K ONPOCY (YCTHOMY), IPOCMOTP PEKOMEHYEMOM JTUTEPaTyphl, BHITIOJTHEHHE
TBOPUYECKOTO 3a/IaHHUSL.

JlabopaTopHoe 3aHsATHE
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PaboTa B COOTBETCTBUU C METOJIMYECKHMH YKa3aHMsI IO BBIIOJHEHHIO J1a00paTOPHBIX padoT.
CamocrosTenabHas padoTa
CamocrosTenbHas paboTa cTyieHTa HaJl yCBOGHHEM y4yeOHOro MaTepuala o y4eOHoi nuc-
[UTUTMHE MOJKET BBIMOJHATHCS B OMOJIMOTEKE YHUBEPCUTETA, YUCOHBIX KaOMHETaX, KOMITBIOTEP-
HBIX KJIaccax, a TAaKXKe B JOMAIIHUX YcioBuAxX. CoJepikaHie caMOCTOSTENIbHOM paboThl CTYAeHTA
orpeaenseTcst yueOHOU IporpaMMoi JUCIUTUTHHEL, METOIMYECKUMH MaTepruaiaMu, 3aJaHUSIMA U
YKa3aHUSMU MPEro/1aBaTels.
CamocrosiTenbHas paboTa B ayIUTOPHOE BPEMSI MOKET BKIIIOYATD:
— KOHCIIEKTUPOBaHUE (COCTaBIICHHE TE3UCOB) JICKIIHIA;
paboTy CO CIPaBOYHON M METOAMYECKON JTUTEPATyPOil;
— paboTy ¢ HOPMATUBHBIMH NIPABOBBIMU aKTaMH;
— ydacTue B TECTUPOBAHUU U JP.
CaMocrosiTensHast paboTa BO BHEAYTUTOPHOE BPEMSI MOKET COCTOSTH U3:
— TMOBTOpPEHUE JIEKIIMOHHOTO MaTepHara;
— MOATOTOBKM K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHUSM, MOJ0OpP MaTepuana Mo mpoliem-
HBIM TEMaM U3y4aeMOT0 pasjiena JUCIUIUINHBI B BHJI€ TBOPUYECKOTO 33aHUS;
— M3y4YeHUs yueOHOU M Hay4HOU JINTepaTypHl,
— TOJITOTOBKH K TECTUPOBAHUIO U T.1I.;
— MOATOTOBKHU K ONpocy (YCTHOMY);
— TIPOBEJIEHWE CAMOKOHTPOJISI IyTEM OTBETOB Ha BOIPOCHI TEKYIIETO KOHTPOJIS 3HAHUM, pellie-
HUS IPEICTABIICHHBIX B YUCOHO-METOAMYECKUX MaTepHUaIax TECTOB.
KonTpoJbHas padora
TeopeTnueckas U IpakTHUECKas YaCTU KOHTPOJIHHON PaOOThI BHIMOIHSIOTCS MO YCTaHOBIICH-
HBIM TeéMaM (BapuaHTaM) C UCIIOJIH30BAHUEM ITPAKTUYECKUX MATEPUAJIOB, TOJYUCHHBIX HA MPaK-
TUYECKHX 3aHATHAX. K Kax10ii TeMe KOHTPOJIbHOU pabOThl pEKOMEH IyeTCsl IPUMEPHBIH mepe-
YEHb OCHOBHBIX BOIIPOCOB, CIUCOK HEOOXOIUMOM uTeparypbl. Heo0Xxo1umMo u3yduTs autepa-
TYpY, PEKOMEHIYEMYIO JIJIsl BBITOTHEHHSI KOHTPOJIBbHOM paboThl. UTOOBI OJTHEE PACKPHITh TEMY,
CJIEIyeT UCTIOIB30BATh JOTOTHUTENIbHBIE HCTOYHUKU U MaTepuaibl. MHCTPYKITUS MO BBITIOJIHE-
HUIO KOHTPOJILHOW PabOTHI HAXOUTCS] B METOJIMYECKUX MaTepHaliax Mo JTUCIUILINHE.
IloaroroBka K 3k3aMeHy (3a4€TY)
[ToaroToBKa CTY/IEHTOB K 9K3aMEHY (3a4eTy) BKIIOYAET TPU CTAAUU:
— caMmocTosATeIbHas paboTa B TeUeHUe y4eOHOro roja (cemecTpa);
— HEMOCPEJCTBEHHAsI MOJTOTOBKA B JHH, MPEIIECTBYIOIINE 9K3aMEHY;
— TIOJITOTOBKA K OTBETY HAa BOMPOCHI, COACPIKAITUECS B OUJIETE

7. OOpa3oBaTe/ibHbIE TEXHOJIOTUH
HepequL O6pa3OBaTeHI>HI>IX TCXHOJ’IOFI/Iﬁ, HCIIOJIB3YEMBIX TIPpHU HM3YUCHUW AWCHHUILIAMHBI
«Teopust ropeHust u B3pbIBay.

TpaguuuonHbie 00pa3oBaTe/ibHbIE TEXHOJIOTHHU

Juctunnuaa «Teopust TOpeHUsI U B3PHIBa» MPOBOJSATCSA C HCIOIb30BAaHUEM TPATUIIUOH-
HBIX 00pa30BaTEIbHBIX TEXHOJOTHUN OPHEHTHUPYIOIIUMECS HAa OpPraHU3aIfio0 00pa30BaTEIHLHOTO
mpoIiecca, MpeInoIaraiIyo IpsMy0 TPaHCISIIUIO 3HAHUHN OT MpernoaaBaTeist K CTy/IeHTy (Tipe-
UMYIIECTBEHHO Ha OCHOBE OOBSICHUTENHHO-UIUTFOCTPATUBHBIX METO/I0B O0y4YeHHs ), yueOHas aes-
TEITHLHOCTh CTY/IEHTAa HOCUT B TAKUX YCJIOBHSX, KaK MPABHUIIO, PETPOAYKTHBHBIN XapakTep. Dopmbr
yUeOHBIX 3aHATHH MO TUCHUILIMHE «Teopusi ropeHus: U B3PhIBa» C MCIOJIH30BAHUEM TPATUIIUOH-
HBIX TEXHOJIOTHIA:

Jlexuusi — mocCie0OBaTENbHOE H3JI0KEHHE MaTepualia B AUCIUIUIMHAPHOM JIOTHUKE, OCY-
HIECTBIISIEMOE TIPEUMYIIIECTBEHHO BepOAIBHBIMU CPEACTBAMHU (MOHOJIOT TIPEMIOIaBATENS).

[IpakTUueckoe 3aHATHE — 3aHITHE, MOCBSIIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUN U HaBbI-
KOB T10 TIPE/NIO)KCHHOMY aJITOPUTMY.

JlaboparopHasi pabota — opranusanus y4eOHOl paboThl C peaTbHBIMU MAaTEPUATBHBIMU U
WH(pOPMAITMOHHBIMH O0BEKTaMH, SKCIIEPHUMEHTAIbHAS padoTa C aHAJIOTOBBIMU MOJEISIMU Peallb-
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HBIX OOBEKTOB.

HNHTepakTHBHBbIE TEXHOJIOTHH

[To qucuunnune «Teopus ropeHus U B3pbIBa» JEKIUOHHBIC 3aHATHSI IPOBOAATCS C UCIIONb-
30BaHHUEM CJICTYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anus - NpeAcTaBisieT coOoi BHU3yaldbHYIO (OpMY IMOAAYU JIEKIIMOHHOTO
Marepuana cpeiacrBamu TCO unu ayauMoBUACOTEXHUKH (BUIEO-JIEKIMs). UTeHHE TakoW JEKIHUU
CBOJIUTCS K Pa3BEpHYTOMY HJIM KPATKOMY KOMMEHTHPOBAHUIO MPOCMATPUBAEMbBIX BU3yaJbHBIX Ma-
tepuanoB (B Bujae cxem, Tabmwuil, rpados, rpadhukoB, Mozenei). JIekuus-Bu3yaau3aus IoMoract
CTyJIEHTaM IpeoOpa3oBbIBaTh JEKIMOHHBI MaTepuaia B BU3yalbHYIO (DOpPMY, YTO CIIOCOOCTBYET
(GOPMUPOBAHUIO Y HUX MPO(ECCHOHAIBHOTO MBIIUICHUS 32 CUET CHUCTEMATHU3AIMH W BBIICICHUS
Haubosee 3HAYUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB.

Jlexus—mpoBoOKaIus (M3JI0KEHUE MaTepralia ¢ 3apaHee 3alIaHUPOBAHHBIMU OIIUOKAMMU).
Takoil Tum JIeKUM paccyUTaH Ha CTUMYJIMPOBAHUE OOYYAIOIIUXCS K MOCTOSIHHOMY KOHTPOJIIO
npeiaraeMoil HHQOpMAaIMK ¥ TIOUCKY OMMOOK. B KOHIE JIEKIIUN MPOBOAUTCS TUATHOCTHKA 3HA-
HUH CTYACHTOB U pa300p CAENaHHBIX OLINOOK.

[To mucrurumne «Teopust TOpeHUs U B3pbIBa» JAOOPATOPHBIC 3aHATHS MPOBOJSATCS C WUC-
MOJIb30BAHMEM CJICTYIOIIUX HHTEPAKTUBHBIX TEXHOJIOTHIA:

Paborta B MabIx rpymnmax — 3TO OJlHA M3 CaMbIX MOIMYJSPHBIX CTPATETUH, TaK KaKk OHA JaeT
BCeM o0ydyarommmcst (B TOM YUCJIe U CTECHUTENbHBIM) BO3MOXKHOCTh y4acTBOBaTh B paboTe, Mpak-
TUKOBaTh HABBIKU COTPYJHUYECTBA, MEKIUIHOCTHOTO OOMICHHS (B YAaCTHOCTH, YMEHHE AKTHUBHO
CIIylIaTh, BbIpadaThiBaTh 00lllee MHEHHE, pa3peliaTh BOZHUKAIOIME pa3Horiacus). Bee aTo yacto
OBIBaeT HEBO3MOXKHO B OOJILIIIOM KOJUICKTHBE.

PoneBbie urpsl — coBMecTHasi ACSITENbHOCTD IPYMHIBI 00YyYaIOIIUXCS U MPENoaBaTelis Mo
YIIPaBICHUEM TIPEIIOIaBATENIS C IENIbI0 PEHICHUS YIEOHBIX U MPO(ECCHOHATBHO-OPUCHTHPOBAHHBIX
3aJa4 MMyTeM UTPOBOTO MOJICIMPOBAHUS peaabHOU mpobiaemMHoN cuTyaruu. [lo3BomsieT oleHnBaTh
YMCHHE aHATM3UPOBATh U PellaTh TUIIUYHBIC TPO(ECCUOHATBHBIC 3aJa4H.

8. YueOHo-MeTOoaAMYecKOe M HMHPOPMALMOHHOE 00eciedeHne TUCITUTNTHHBI

8.1. IlepeyeHb OCHOBHOI M JONMOJIHHUTEJbLHON y4eOHOH JUTepaTyphl, He0OX01H-
MO¥ /151 OCBOEHHS TUCHUIIUHBI
@) OCHOBHAA yueOHnasn numepamypa:

1.Ca3onoB, B.I'. OcHOBBI Teopun ropeHus u B3phiBa : yueOHoe nocodbue / B.I'. Ca30HOB ;
MunucrepctBo Tpancnopra Poccuiickon denepaunu, MOCKOBCKass roCyAapCTBEHHas akKaJeMUs
BOJHOro TpaHcmopra. - M. : Ampramp : MI'ABT, 2012. - 169 c. : Tabn., rpad., ui
http://biblioclub.ru/index.php?page=book&id=430048

2.Mwutpodanosa, C.B. Teopust roperust u B3pbiBa : yaeOHoe ocodue / C.B. Mutpocdanosa, B.A.
S16mokoB ; MunoOpHayku Pocenn, denepanbHoe rocyapcTBeHHOE OI0KETHOE 00pa30BaTeIbHOE yUpe-
JKJIEHHE BBICILIETO NMPOeCcCHOHANBLHOI0 0opazoBaHusl «HKeropockuii rocy1apCTBEHHbIM apXUTEKTYp-
HO-CTpouTeNbHBIN yHUBepcuter». - H. Horopox : HHI'ACY, 2012. - 103 c. : cxem., Tabm., wi.
http://biblioclub.ru/index.php?page=book&id=427517

3.A.51. Kopoabuenko. [Tporeccel ropenus 1 B3pbiBa. YueOHUK JUIst By30B. [ToxxHayka, 2007
r.—266 c.

0) Oononnumensvnan yyeonana 1umepamypa:

4. ApxumoB, B. ®u3nko-XxuMHIECKHE OCHOBHI TIPOIIECCOB TEMIIOMAcCOOOMEHa : yu4eOHOE TM0-
cobue / B. Apxumnos ; ®enepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BEICIIETO 0Opa3zoBanms «HammoHanpHbIN UccienoBaTeIbCKU TOMCKII MOTUTEXHUYECKUN YHU-
BepcuTeT», MUHHCTEPCTBO 00pa3oBanHus U Hayku Poccuiickoit deaepanuu. - Tomck : M3aarens-
cTBO TOMCKOTO OJIUTEXHUYECKOTO YHUBEpcuTeTa, 2015. - 199 c. : uin., Tabim., cxem.
http://biblioclub.ru/index.php?page=book&id=442086

5.MonenupoBanue noxxapos u B3pbiBoB / [lox o6m1. pen. H.H. bpynummnckoro u A.S. Ko-
ponpuenko. M.: M3a. «Iloxnayka», 2000.- 482 c.
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6. [IpenynpexneHne U JTUKBUAAIMS YPE3BBIYAHBIX CHUTYallnd 00YCIIOBICHHBIX TEPAKTaAMH,
B3pbIBamu, noxkapamu / Ilon pex. ®@aneesa M.U.. M.: Uuctutyt prcka u 0e3zomacuoctu, 2003. —
400c.

8) nepeuens yueOHo-Memooudecko20 obecneuenus:

7. KannzoBa A.M. Teopus ropenust u B3pbiBa. YMII k penieHuro 3aaad U BBIIOJIHEHUIO
KOHTPOJIbHBIX pabOT AJisi CTYJEHTOB OYHOIO M 3a04YHOro oOydeHus creuuanbHoctu «llokapHas
OesomacHocThy». ActTpaxanb: HM3gar. nom T'AOY AO BO «ActpaxaHCKuil HHXEHEPHO-
cTpouTenbHbIN yHUBepcuTeT». 2017. — 52 c.

2) nepeuenv OHAAUH-KYPCO8:

8. Omnunaiin kypc «Teopusi ropeHus ¥ B3pbIBay
http://moodle.aucu.ru/course/view.php?id=322

8.2 Ilepeyenb HeO0XOAUMOr0 JIMIEH3HMOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOIO
NPOrpPaMMHOI0 o0ecre4eHUsi, B TOM YHCJe 0Te4eCTBEHHOI0 NMPOM3BOACTBA, HCIIOJIb3yeMOI0
MPH OCYLEeCTBJIEHUH 00pa30BaTEIbHOI0 NPoLecca N0 JUCHUILINHE

1. 7-Zip

2. Office 365

3. Adobe Acrobat Reader DC .

4.Internet Explorer.

5.Apache Open Office.

6. Google Chrome

7. VLC media player

8.Azure Dev Tools for Teaching

9. Kaspersky Endpoint Security

8.3. IlepeueHnb coBpeMeHHBIX NMPO(ECCHOHANBHBIX 0a3 TAHHBIX U MH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, IOCTYIHBIX 00y4al0IHUMCS NIPH OCBOCHUH JMCHUILIHHBI

1. DnexTpoHHas HHGOPMAIIMOHHO-00pa3oBaTeIbHasl cpeia Y HUBEpCUTETA!

(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «ONEeKTPOHHO-OMOINOTEHAs cUcTeMa «Y HUBEpCUTETCKAs O6ubimoTeka»

(https://biblioclub.ru/)

3. DaekrponHo-OubIMoTeyHas cucrema «IPRbooks» (www.iprbookshop.ru)

4. Hayunast anextponHas ouommoreka (http://www.elibrary.ru/)

5. Koncynprant+ (http://www.consultant-urist.ru/)

6. ®enepanbHbIil KHCTUTYT MPOMBINUICHHOH coocTBeHHOCTH (http://www1.fips.ru/)

7. TarenTHas 6a3a USPTO (http://www.uspto.gov/patents-application-process/search-patents)

9. Onucanne MaTepuaJIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOI [Jisl OCYLIeCTBJIEHUS
00pa30BaTeIbHOIO NMPoOLECCa MO0 JUCIUIIHHE

HaumeHnoBaHue cienuaabHbIX* 1IOMe- OcHalleHHOCTD CNIeUATbHBIX IIOMeLeHU i
IeHUH U MoMelleHu il 1JIs1 caMOCTOs- U MIOMeIIeHU /151 CAMOCTOATEJIbHOM pado-
TeJIbHOUM PadoThl Thbl
1 2
AyauTopus JUisl JIEKIIMOHHBIX 3aHSTHIA: Ne201
414006 r. Actpaxanp, nep. [llaxtepckuii / | KoMruiekt yuebHoit mebemnu.
yi. J.Toncroro/yn. CeuenoBa 2/29/2, Ne [lepenocHoe MynbTUMENITHOE 000pPYIOBAaHUE
201, 208
AymuTopus 11 IPOBeIeHHs TPAKTHYECKUX
3ansaTui: 414006 r. Actpaxass, nep. [lax-
tepckuii / yn. JI. Tonctoro/yn. CeuenoBa
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2/29/2, Ne 201, 208

Aypuropust 1U1sl poBeIeHUs JabopaTop-
HbIX 3aHaTUd: 414006 r. AcTpaxans, mep.
axtepckuii / yn. JI. Toncroro/yn. Ceue-
HOBa 2/29/2, Ne208

Aynuropus Ui TPYNIOBBIX U UHIUBUAY-
aJbHBIX KoHCyapTanuii: 414006 r. Actpa-
xaHb, nep. llaxrepckuii / yi.

JI.Toncroro/yn. CeuenoBa 2/29/2, Ne208

Aynuropus Ui TEKYIIero KOHTPOJIS U
npoMexyTouHout arrecrtauuu: 414006 r.
Actpaxans, nep. lllaxrepckwii / yi1.
JL.Toncroro/yn. CeuenoBa 2/29/2, Ne 201,
208

Ne208
Kommiext yueOHOM Mebenu.
[TepeHOCHOU MYyJIbTUMEIUNHBIN KOMILIEKT
BrITspKHOM TIKad
Motika Jy1si XMMHAYECKON OCYIbl X UMUYECKast
MOCy/1a U XUMUYECKUE PEAKTHUBBI,
MydenbHas eunb
CymmibHbIH mKad
Becol ananutnueckue
Becsl anexrpuueckue

Ay,I[I/ITOpI/IH JUIA CaMOCTOATEIbHON pa6OTBIZ

414056, r. Actpaxans, yn. Tatumesa, 22a,
Ne 201, 203.

414056, r. Actpaxans, ya. Tatumiesa, 18a,
OMOIHMOTEKA, YNTATIBHBIN 3aJl.

Ne201
Kommuiext yueGHON Mebenn
Komnbrorepsr -8 mrT.
Hoctynm k wWHGOPMAITMOHHO-TSIIEKOMMYHH-
KallMOHHOU ceTu «HTepHeT»

Ne203
KomriexT yueOHo#t mebenu
Komnbrorepsr -8 mrT.
Hoctynm ¥ wWHPOPMAITMOHHO-TSIIEKOMMYHH-
KallMOHHOU ceTu «HTepHeT»

OuobJMoTEKA, YNTATbHBIN 3211
Kommext yueGHOI Mebenn
Kowmnbroreps -4 mr.
Hoctyn k “HPOPMAITHOHHO-TEJIEKOMMYHHU-
KanuoHHou cetn «MHTepHET»

AyauTtopust U1l XpaHeHUs! 1 TPOQUIaKTH-
YECKOT0 00CIyXKHUBaHUs yueOHOT0 000py-
JIOBaHUS

414006, r.Actpaxans, nep. [llaxTepckuii /
yi. JI.Tonctoro/yn. Ceuenona ,2/29/2,
Ne208 a

Ne208 a
Kowmriexkt mebenu.
Martepuarsl s o0cayKUBaHUS 1abopaTop-
HOTO 000PYyI0BaHUS.

10. Ocob6ennocTH opranu3anuu o0y4yeHus mo aucuuminne «Teopusi ropenust u B3pbl-

Ba» VI HHBAJHMI0B M JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI
Jliia oOy4aromuxcsi U3 4ncia UHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 370-

POBbsl HA OCHOBAaHMM ITMCBbMEHHOTO 3asBJICHMS AUCLUUIIIMHA «Teopusi TOpeHus U B3pbIBa» peaan3y-
€TCsl C y4eTOM OCOOEHHOCTEH MCUXO(U3NUECKOro pa3BUTHS, UHAMBUAYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 3/I0POBbS (J1ajiee — MHAWBUIYAIBHBIX OCOOCHHOCTEN).
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AHHOTALUSA
K padoyeii mporpaMmme JucHUNIMHbI « Teopus copenus u e3pviea)
no crieuransHoctu 20.05.01. «lloxcapnas 6e3onacnocmuy
HanpasieHHOCTh (poduis) «lloxcapnas 6ezonacrnocnvy

Obuwaa mpyooemkocms OucUUnIUHbL cocmasisem 4 3auemmuvie eOUHUYbL.
Dopma npomexHcymouHol ammecmayuu: 3K3aMeH.

Heabio yueOHOM mucturuinHbl «Teopusi TOpeHUs: M B3pbIBay sBIAETCS (PopMUpOBaHUE
KOMIIETCHIIMM  OOy4alomuxcsi B COOTBETCTBHM ¢  TpeboBaHmsamMu  DeaepaibHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAApTa BBICIIETO OOpa30BaHUS MO CHEIHATBLHOCTU
20.05.01 «IToxapnast 6€30aCHOCTHY.

YueOonas aucuuniauHa «Teopus 2openus u e3pvieay Bxoautr B  bBiaok 1,
«Incuumiaunbl (Moayu), 6a30Boii yacTu. [[1s1 OCBOCHUS MUCHIUILIMHBI HEOOXOAMMBI 3HAHUS,
MOJIYYCHHBIC MPU U3YUCHUU CICAYIOMUX AUCHUILUINH. «DU3UKay, «XUMHUSN», «XUMHUSI TOPIOYHX
MaTepHUaIOB.

Kpartkoe conep:xanue TMCHHMILINHBI
Pa3nes 1. OOuiue cBeieHUs: 0 TOPEHUH U B3pbIBE.
Pa3nen 2. MarepuaibHBIN M TEIUIOBOM OajlaHChI MPOIECCOB TOPEHUS.
Paznen 3. [ToxxapoB3pbIBOOIIACHBIE Ta30-, TAPO- U MBUICBO3AYIITHBIE CMECH.
Pa3nen 4. Bo3HUKHOBEHUE TOPEHUS.
Pa3nesn 5. ['openue npeaBapuTenbHO NepeMENIaHHbIX CMECEH.
Pa3nen 6. B3pbeiBHBIC TPOIIECCHI.
Pa3nen 7. luddy3nonnoe ropenue.
Pa3nen 8. IlpenenbvHble sBieHus npu ropeHuu. Cucrema mokasarenei MoXKapHOM OMacHOCTH
BEILIECTB U MATEPHUAJIOB.

3aBenyomuii kadenpoii G /O.M. lllukynsckas/
(moamnuce) ®.10.




PELLEH3 U
Ha padouyo NpPorpaMMy, OleHOYHbIe H MeTOIHYeCKHEe MAaTepPHAJIbI N0 AUCIUTI/IHHE
«Teopusi ropeHus u B3pbIBa»
OIIOII BO no cnennaJabHOCTH
20.05.01 «IloxkapHasi 6e30MaACHOCTH)
10 MporpamMme chneyuaiumema

Hzopem Buxkmoposuuem Opewinukogwim (Jlajnee 1o TeKCTy PELeH3eHT), IPoBeIeHa pe-
[EH3Hs pabovel MporpaMMbl, OLIGHOYHBIX M METOANYECKUX MaTepHalioB Mo nuctuiuiae «7Teo-
pusn zopenusa u e3pwvieay OIIOIT BO no nanpasiaenuto noarotoBku 25.05.01 «lloscapnan 6e3-
OnAcHOCMbY, TIO TIPOTpaMMe cheuanumema, papadorantoir B TAOY AO BO "AcrtpaxaHckuit
rOCYJaPCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcuTeT", Ha Kadenpe «lloxycapnas oe3-
onacnocmsby (pa3paboTyuk — doyenm, K.x.H., Kanuzosa Anvpus Manuyposna).

PaccmoTpeB npeacTaBieHHbIE HA PELICH3UIO MaTepUallbl, PELEH3EHT MPUIIeN K CIeIyIo-
IIMM BBIBOJAM:

[IpenbsiBnenHass pabouyas mporpamma yueOHOW aucuuruinHbl «Teopusi ropeHust u
B3pbIBa» (nanee mo Tekcty Ilporpamma) coorBerctByeT TpeboBanmsiM PI'OC BO no cnenmans-
Hoctu 25.05.01 «lloscapnan 6e3onacnocmouy, yTBEpKIEHHOTO IprUKazoM MuHHcTEepcTBa 00pa-
30BaHus 1 Hayku Poccuiickoit @enepamnuu ot 17 aBrycra 2015 r., Ne851 u 3apeructpupoBaHHO-
ro B Muntocte Poccun 17 centsops 2015 r., Ne38916.

[IpencraBnennas B [IporpaMMe akTyanbHOCTh yU€OHOW ITUMCLUIUIMHBI B paMKax peanu3a-
i OIIOIT BO He nmouie)XuT COMHEHUIO — JUCLHUILUIMHA OTHOCUTCS K 6a3060i 4acTH y4eOHOIro
nukia biok 1 «/{ucuummmuer (MOIyIN)».

[IpencraBnennsie B [Iporpamme 1enu y4eOHON TUCHUILUIMHBI COOTBETCTBYIOT TpeOOBa-
HussM @I'OC BO no cnienmansroctr 25.05.01 «lloscapuan 6e3onacnocmov.

B cootBercTBUU c IIporpammoit 3a quciuiuinHON «Teopusi rOpeHus U B3PbIBA) 3a-
KpEIUIEHbI 2 KOMNnemeHyuu, KOTOpble pean3yloTcs B 00bABIECHHBIX TPEOOBaHUSIX.

PesynbTarsl 00y4yenus, npeacrasieHsble B [IporpamMe B kaTeropusx 3HaTh, yMeTb, Bia-
JI€Th COOTBETCTBYIOT ClIELU(PUKE U COAEPKAHUIO JUCIUILIUHBI U IEMOHCTPUPYIOT BO3MOXHOCTh
NOJIy4YEHHUs 3as1BJICHHBIX PE3yJIbTaTOB.

WNudopmaniisg 0 B3auMOCBSI3M U3y4aeMbIX AUCLHMIUIMH M BOIPOCAM UCKIIIOYEHMsS 1yOau-
pPOBaHUS B COJIEPKAHUU TUCLMILIMH COOTBETCTBYET AECHCTBUTEIBHOCTH. Y4eOHas AUCHUILUINHA
«Teopus ropenus M B3pbIBa» B3auMocBsizaHa ¢ Apyrumu aucuumiauHamu OITOIT BO no cre-
uansHocTH 25.05.01 «lloscapnasn be3onacuocmovy 1 BO3MOXKHOCTb TyOJIMPOBaHUS B COJepKa-
HUH HE BBISBIICHA.

[TpencraBnennas IlporpaMma mnpenmnojaraeT MCHOJIb30BAHUE COBPEMEHHBIX 00pa3oBa-
TETBHBIX TEXHOJIOTHH MPHU peau3alliu pa3IMuHbIX BUI0B yueOHOU paboThl. PopMbl 0OpazoBa-
TEJIbHBIX TEXHOJIOTUH COOTBETCTBYIOT ClIEUU(UKE TUCIUIIIUHBI.

[IpencraBnennsie U onucanHbie B [Iporpamme popmbl Tekylieill OLEeHKH 3HAHHUM COOT-
BETCTBYIOT CIIEIIU(HUKE TUCIUILTUHBI K TPEOOBAHUSAM K BBIITYCKHUKAM.

IIpomexxyTouHast arrecTanys 3HaAaHUN creyuanucma, npenycMoTpeHHas IIporpammoii,
ocyuecTBisieTcs B popme Ik3amena. DopMbl OLIEHKH 3HAHUH, NpesicTaBieHHbIe B Paboueit po-
rpaMMe, COOTBETCTBYIOT cHelu(uKe JUCIHUILIUHBI U TPEOOBaHUSIM K BBIITYCKHUKAM.

Y4eOHO-MeToinYecKoe o0ecreyeHrne JUCUUIUIMHBI MPEICTaBIeHO OCHOBHOM, JOMOIHU-
TeIbHOW JUTEpaTypol, MHTEpHET-pecypcaMu U cooTBeTcTBYyeT TpeboBanusM PI'OC BO mo
cneunanbHocTu 25.05.01 «lToxcapnasn 6ezonacrnocmoby .

MartepuanpHO-TeXxHUYECKOe obecreueHrne cooTBeTcTBYyeT TpeboBanmsim ®PI'OC BO mo
cneunanbHoctu 25.05.01 «llooxrcapnaa 6e3onacnocmv» u cuneunduke aucuumiuasl «Teopust
ropeHusi U B3pbIBa» U 00€CIeUMBaAET HCIOIb30BaHINE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM
YHCJIe MHTEPAKTUBHBIX METOI0B O0yUEHHS.

[IpencraBieHHbIE HA PELEH3UIO OLEHOYHBIE U METOJUYECKHE MaTepHallbl MO CHEIHallb-
HoctH 25.05.01 «lloscapnas be3onacnocmpy» pa3pabOTaH B COOTBETCTBUU C HOPMATHBHBIMU



JOKYMEHTaMHU, MpeJICTaBJICHHBIMU B Iporpamme. OIEHOYHBIE U METOJUYECKHE MaTepuasbl 1O
nucuurube «Teopusa copenus u é3pvlea) NpeHa3HAUCH JIJIs1 TEKYIIETO KOHTPOJISI U TPOMEXKY-
TOYHOM aTTECTAIMH U MPEACTABISIET COO0M COBOKYITHOCTh pa3paboTaHHbIX Kadenapou «Iloxcap-
HOIl fe30nacHocmuy MaTepUasoB s YCTAaHOBICHUS! YPOBHS M Ka4eCTBA JOCTHKCHUS 00ydaro-
HIUMHCS PE3YJIHTATOB O0YUYCHHUSI.

3ajauaMy OLIEHOYHBIX U METOAMYECKUX MATEPHAIIOB SIBJISETCS KOHTPOJIb U YIpaBICHUE
MPOLIECCOM, MPUOOPETEeHUsT 00Y4aAIOIIUMUCS 3HAHUM, YMEHHI, HABBIKOB U KOMIIETEHIUH, 3asB-
JICHHBIX B 00pa30BaTeIbHON IPOrpaMMe 10 JAHHON CICIIHATbHOCTH.

OneHouyHble U METOAUYECKHE MaTepHalsl o quciuiuinae «Teopusa zopenus u é3pvieay
MPEJICTaBJICHBI: BOIIPOCAMU JIJIsl MOATOTOBKH K AK3aMEHY, TECTOBBIMH 33JJaHUSIMU ISl BXOJIHOTO
U UTOTOBOTO KOHTPOJIS, OMPOCOM (YCTHBIM), TUTIOBBIMU 33/IaHUSIMUA K KOHTPOJBHOU paboTe, TH-
MOBBIM KOMIUIEKTOM TEM JIJIs J1aOOpaTOPHBIX padoT.

JlarHHBIE MaTEpUabl MO3BOJISIOT B TIOJTHOW Mepe OIICHUTH Pe3y/IbTaThl 00yUeHUs 0 JHC-
nuruHe « Teopus zopenus u e3pviea» B AI'ACY, a Takke OIICHUTH CTEIIEHb C(HOPMUPOBAHHO-
CTU KOMITIETECHIIUH.

OBLIUE BbBIBO/bI

Ha ocHOBaHMM NpPOBEACHHOW PEHEH3UH MOXKHO CJIeNaTh 3aKIIOUeHHe, YTO XapakTep,
CTPYKTYpa U cojiepkaHue paboueil mporpaMMbl, OLICHOYHBIE H METOJAMYECKUE MATSPUAIIbI JTUC-
muruHbl «Teopus zopenusa u eé3pviea» OIIOIT BO no cnenmansroct 25.05.01 «lloscapnan
Oe3onacnocmpy, 110 IPOTpaMMe CHeyualumema, pa3paboTaHHas 0oueHmom, K.X.H., Kanuszo-
6oit Anvghuén Manyypoenoiu coorserctByet TpedoBanmsim O@I'OC BO, coBpeMeHHBIM TpeOOBa-
HUSIM OTpaciiv, pbIHKa Tpya, MpodecCHOHaIbHBIX cTaHaapToB crnenuanbHoctu 25.05.01 «lTo-
JHcapnas 6e30nacHocmsby U MOTYT OBITh PEKOMEHIOBAHBI K HCIIOJIB30BAHUIO.

Penenzenrt:
HayanpHuk [ICY-3 ®I'KY «1 otpax PIIC mo
Actpaxanckoit o61acTiy, Maop BH.CITy OB

.B. OpenrHukoB /
D.1.0.




PELLEH3 U
Ha padouyo NpPorpaMMy, OleHOYHbIe H MeTOIHYeCKHEe MAaTepPHAJIbI N0 AUCIUTI/IHHE
«Teopusi ropeHus u B3pbIBa»
OIIOII BO no cnennaJabHOCTH
20.05.01 «IloxkapHasi 6e30MaACHOCTH)
10 MporpamMme chneyuaiumema

BbynrydyeBsiM AamoM AXMETOBHYEM (Aajiee 1O TEKCTY PELEH3EHT), IPOBE/IeHa PEeLeH-
3ust paboyeil MpOorpaMMBl, OLEHOYHBIX U METOAMYECKHX MaTEpUaioB Mo aAucuumuiuHe «Teopus
2openusn u e3pwvieay OIIOII BO no nanpasnenuro noaroroBku 25.05.01 «lloxcapnas 6ezonac-
HOCmb», TIO TIpOrpamMMe cneuanumema, pazpadoranaoit B TAOY AO BO "AcrtpaxaHckuii roc-
YIapCTBEHHBIM apXHUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT", Ha Kadenpe «lloycapnas oe3-
onacnocmsby (pa3paboTyuk — doyenm, K.x.H., Kanuzosa Anvpus Manuyposna).

PaccMmoTpeB mnpezacTaBieHHbIE Ha PELIEH3UI0 MaTepHalibl, PELEH3EHT IpUIIET K clelyto-
IIMM BBIBOJAM:

[IpenbsaBnennas pabodas nporpamma ydyeOHOW ucuMIUIMHbI «Teopusi ropeHust u
B3pbIBa» (nanee mo Tekcty Ilporpamma) coorBerctByeT TpeboBanmsiM PI'OC BO no cnenmans-
Hoctu 25.05.01 «lloscapnan 6e3onacnocmouy, yTBEpKIEHHOTO IprUKazoM MuHHcTEepcTBa 00pa-
30BaHus 1 Hayku Poccuiickoit @enepamnuu ot 17 aBrycra 2015 r., Ne851 u 3apeructpupoBaHHO-
ro B Muntocte Poccun 17 centsops 2015 r., Ne38916.

[IpencraBnennas B [IporpaMMe akTyanbHOCTh yU€OHOW ITUMCLUIUIMHBI B paMKax peanu3a-
i OIIOIT BO He nmouie)XuT COMHEHUIO — JUCLHUILUIMHA OTHOCUTCS K 6a3060i 4acTH y4eOHOIro
nukia biok 1 «/{ucuummmuer (MOIyIN)».

ITpencraBnennsie B [Iporpamme nenu y4eOHON JUCHMIUIMHBI COOTBETCTBYIOT TpeOoBa-
HussM @I'OC BO no cnienmansroctr 25.05.01 «lloscapuan 6e3onacnocmov.

B cootBercTBUU c IIporpammoit 3a quciuiuinHON «Teopusi rOpeHus U B3PbIBA) 3a-
KpEIUIEHbI 2 KOMNnemeHyuu, KOTOpble pean3yloTcs B 00bABIECHHBIX TPEOOBaHUSIX.

PesynbTarsl 00y4yenus, npeacrasieHsble B [IporpamMe B kaTeropusx 3HaTh, yMeTb, Bia-
JI€Th COOTBETCTBYIOT ClIELU(PUKE U COAEPKAHUIO JUCIUILIUHBI U IEMOHCTPUPYIOT BO3MOXHOCTh
NOJIy4YEHHUs 3as1BJICHHBIX PE3yJIbTaTOB.

WNudopmaniisg 0 B3auMOCBSI3M U3y4aeMbIX AUCLHMIUIMH M BOIPOCAM UCKIIIOYEHMsS 1yOau-
pPOBaHUS B COJIEPKAHUU TUCLMILIMH COOTBETCTBYET AECHCTBUTEIBHOCTH. Y4eOHas AUCHUILUINHA
«Teopus ropenus M B3pbIBa» B3auMocBsizaHa ¢ Apyrumu aucuumiauHamu OITOIT BO no cre-
uansHocTH 25.05.01 «lloscapnasn be3onacuocmovy 1 BO3MOXKHOCTb TyOJIMPOBaHUS B COJepKa-
HUH HE BBISBIICHA.

[TpencraBnennas IlporpaMma mnpenmnojaraeT MCHOJIb30BAHUE COBPEMEHHBIX 00pa3oBa-
TETBHBIX TEXHOJIOTHH MPHU peau3alliu pa3IMuHbIX BUI0B yueOHOU paboThl. PopMbl 0OpazoBa-
TEJIbHBIX TEXHOJIOTUH COOTBETCTBYIOT ClIEUU(UKE TUCIUIIIUHBI.

[IpencraBnennsie U onucanHbie B [Iporpamme popmbl Tekylieill OLEeHKH 3HAHHUM COOT-
BETCTBYIOT CIIEIIU(HUKE TUCIUILTUHBI K TPEOOBAHUSAM K BBIITYCKHUKAM.

IIpomexxyTouHast arrecTanys 3HaAaHUN creyuanucma, npenycMoTpeHHas IIporpammoii,
ocyuecTBisieTcs B popme Ik3amena. DopMbl OLIEHKH 3HAHUH, NpesicTaBieHHbIe B Paboueit po-
rpaMMe, COOTBETCTBYIOT cHelu(uKe JUCIHUILIUHBI U TPEOOBaHUSIM K BBIITYCKHUKAM.

Y4eOHO-MeToinYecKoe o0ecreyeHrne JUCUUIUIMHBI MPEICTaBIeHO OCHOBHOM, JOMOIHU-
TeIbHOW JUTEpaTypol, MHTEpHET-pecypcaMu U cooTBeTcTBYyeT TpeboBanusM PI'OC BO mo
cneunanbHocTu 25.05.01 «lToxcapnasn 6ezonacrnocmoby .

MartepuanpHO-TeXxHUYECKOe obecreueHrne cooTBeTcTBYyeT TpeboBanmsim ®PI'OC BO mo
cneunanbHoctu 25.05.01 «llooxrcapnaa 6e3onacnocmv» u cuneunduke aucuumiuasl «Teopust
ropeHusi U B3pbIBa» U 00€CIeUMBaAET HCIOIb30BaHINE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM
YHCJIe MHTEPAKTUBHBIX METOI0B O0yUEHHS.

[IpencraBiaeHHble Ha PELEH3UIO OLEHOYHBIE U METOAMYECKHE MaTepUallbl 10 ClelUallb-
HoctH 25.05.01 «lloscapnas be3onacnocmpy» pa3pabOTaH B COOTBETCTBUU C HOPMATHBHBIMU



JOKYMEHTaMHU, MpeJICTaBJICHHBIMU B Iporpamme. OIEHOYHBIE U METOJUYECKHE MaTepuasbl 1O
nucuurube «Teopusa copenus u é3pvlea) NpeHa3HAUCH JIJIs1 TEKYIIETO KOHTPOJISI U TPOMEXKY-
TOYHOM aTTECTAIMH U MPEACTABISIET COO0M COBOKYITHOCTh pa3paboTaHHbIX Kadenapou «Iloxcap-
HOoUl 6e30nacHocmu u 6000N01b306AHUAY» MATEPUAIIOB Ul YCTAHOBJICHUS YPOBHS U KauecTBa
JTOCTHKEHUS 00yYarOIIMMHUCS PE3YJIbTaTOB 00 yUeHUSI.

3ajauaMy OLIEHOYHBIX W METOAMYECKUX MATEPHAIIOB SIBIISIETCS KOHTPOJIb U YIPaBICHUE
MPOLIECCOM, MPUOOPETEeHUsT 00Y4aAIOIIUMUCS 3HAHUM, YMEHHI, HABBIKOB U KOMIIETEHIUH, 3asB-
JICHHBIX B 00pa30BaTeIbHON IPOrpaMMe 10 JAHHON CICIIHATbHOCTH.

OneHouyHbIe U METOAMYECKHE MaTepHalsl o quciuiuinae «Teopusa zopenus u é3pvieay
MPEJICTaBJICHBI: BOIIPOCAMU JIJIsl MOATOTOBKH K AK3aMEHY, TECTOBBIMH 33JJaHUSIMU ISl BXOJIHOTO
U UTOTOBOTO KOHTPOJIS, OMPOCOM (YCTHBIM), TUTIOBBIMU 33/IaHUSIMUA K KOHTPOJBHOU paboTe, TH-
MOBBIM KOMIUIEKTOM TEM JIJIs J1aOOpaTOPHBIX padoT.

JlarHHBIE MaTEpUabl MO3BOJISIOT B TIOJHOW MEpe OICHUTH Pe3yJIbTaThl O0yUEHUS IO ¥ C-
nuruHe « Teopus zopenus u e3pviea» B AI'ACY, a Takke OIICHUTH CTEIIEHb C(HOPMUPOBAHHO-
CTU KOMITIETECHIIUH.

OBLIHUE BBIBO/bI

Ha ocHOBaHMM NpPOBEACHHOW PEHEH3UH MOXKHO CJIeNaTh 3aKIIOUeHHe, YTO XapakTep,
CTPYKTYpa U cojiepkaHue paboueil mporpaMmbl, OLICHOYHBIE U METOJAMYECKUE MATSPUAIIbI JTUC-
muruHbl «Teopus zopenus u eé3pviean OIIOIl BO no cnemmansroct 25.05.01 «lloscapnan
Oe3onacnocmpy, 110 IPOTpaMMe CHeyualumema, pa3paboTaHHas 0oueHmom, K.X.H., Kanuszo-
6oit Anvghuén Manyypoenoiu coorserctByet TpedoBanmsim ®I'OC BO, coBpeMeHHBIM TpeOOBa-
HUSIM OTpaciiv, pbIHKa Tpya, MpodecCHOHaIbHBIX cTaHaapToB crnenuanbHoctu 25.05.01 «lTo-
JHcapnas 6e30nacHocmsby U MOTYT OBITh PEKOMEHIOBAHBI K HCIIOJIB30BAHUIO.

aXaHCKOM oOmacTuy,

/ A.A. Byiryues /
®. 1. 0.

Penenszent: HavampHuK [ICY-4 OIKY «l
Maiop BH.CITyKOBI
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COIEPKXAHHUE:

O11eHOYHBIE M METOAMYECKUE MaTepHabl JIJIsl IPOBEJICHUS TEKY-
IIEr0 KOHTPOJISI YCIIEBAEMOCTH U ITPOMEKYTOUHON aTTeCTallU
00y4Jaromuxcs Mo JUCIUILUTHHE

[lepeuens KOMMIETEHIIUHI C YKa3aHHEM 3TanoB UX (GOPMUPOBAHUS
B IIPOLIECCE OCBOEHMSI 00pa30BaTEIbHON IPOrpaMM

Onucanue nokasateneu u KPpUTCPHUCB OLICHUBAHUA KOMHCTCHHI/Iﬁ
Ha PAa3JIMYHbIX 3TallaX UX (l)OpMI/IpOBaHI/ISI, OIIMCAaHHUC MIKaJ OoIc-
HUBaHUA

HepequL OLOCHOYHBIX CPCACTB TCKYIICTO KOHTPOJIA YCIICBACMO-
CTH

Onucanue nokasarteyneu u KpUTCPHUCB OLICHUBAHUA KOMHGTGHHHﬁ
M0 JMCHUINNIMHE Ha PA3JIMYHBIX OTallaX UX (I)OpMI/IpOBaHI/IH, OITH-
CaHHC IIKaJI OICHUBAHUA

[IIkana oneHUBaHUA

TunoBbie KOHTPOJIBHBIC 3aJIaHUS WM WHBIC MaTepHalIbl, HEOOXO-
JTUMbBIC JUISL OICHKW 3HAHWH, YMCHHM, HAaBBIKOB, XapaKTePU3yIO-
IIMX 3Tarbl (GOPMHUPOBAHKS KOMITETEHITMHA B TIPOIIECCE OCBOCHHS
o0pa3oBaTeIbHOM MPOTPaMMBbI

IlepeyeHb M XapaKTEPUCTUKU MPOLEAYPbl OLCHUBAHUS 3HAHUU,
YMEHUM, HAaBBIKOB, XapaKTePU3YIOIIUX dTanbl (HOPMUPOBAHUS
KOMIIETEHIIUN

[Tpunoxenue 1
[Tpunoxenue 2
[Tpunoxenue 3
[Tpunoxenue 4
[Tpunoxxenue 5

[Tpunoxenue 6

Crp.

10

14

15
17
21
24
31
32




1. OueHoYHBIC U METOAUYECKHE MATEPHAJbI JJIs NMPOBEJICHUs] NPOMEKYTOYHON aTTECTAUMH M TEKYLIero KOHTPOJIA 00y4alro-
IIMXCH M0 JUCUUILIHHE
O1eHOYHbIE U METOJIMYECKHUE MaTEepPHAJIb SIBISCTCS HEOThEMIIEMOW YacThI0 pabodel mporpaMmMbl quctuiinebl (qanee PI1J]) u npencraBnens! B

BUIC OTACIIBHOI'O JOKYMCHTA

1.1 IlepeyeHb KOMIeTEHIIHUI ¢ YKa3aHHeM 3TanoB UX GoOpMHUPOBAHUSA B Npollecce 0CBOCHUsS 00pa30BaTeJIbHOM NMPOrPpaMMBbl
Ungekc u popmy- | MHIAMKATOPHI JOCTHKEHHS KOM- Homep pa3aesnia JMCUMILIMHBI (B COOTBETCTBUM € @®opMbI KOHTPOJIA €
JIMPOBKA KOMIIe- neTeHINi, yCTAHOBJIEHHbIE n.5.1) KOHKpeTH3aluei 3axa-

TeHuuu N onon 1] 2 3] 4|5 |6 7 | 8 HusI
1 2 3 4
OIIK-3 - cniocoGeH | 3HATH:
pemarp  TpPUKIAI-
HbIE 3aXa1H B 061Ia- | TEODHIO H METOE! QYHAAMEH- X X X X X X X X Dk3ameH (Bonpock 1-45)
cTu  obOecrieyeHus | TAJIBHBIX HAyK
MoKapHOU 0e3-
OIACHOCTH, OXPaHBbI X X KonTposabnas padora
OKpy>Karomen cpe- (3amaunm 1;2;12;13)
ABL M OKOJOrm+e- THUIIOBOM KOMILIEKT 3a/1a-
ckoii  Oe3omacHo- X X X X X X X X HUI [T TECTOB
CTH, HCTIONB3Y5 (MTOrOBOE TECTUPOBAHME)
TEOPUI0 U METOJbI (Borpocti 1-25)
(GyHIaMEHTANBHBIX | Vyers:
HayK.
pelaTh NpUKIaIHbIE 3aJa4l B 00-
JIacTH 0OecTeyeH sl OKapHOM
0€301MacHOCTH, OXpaHbl OKpPYKa-
FOLIEN CPeAbl U IKOJIOTUYECKOU X X X X e KontponpHas padota
0€30IaCHOCTH, HCTIONB3Ys TEOPUIO (3amaum 3;4;5;6)
1 MEeTOJIbI (DyHIaMEHTATbHBIX
HayK
HNmeTp HaBBIKU:




pellieHrs TPUKIATHBIX Mpodeccu-
OHAJIPHBIX 3a7jad Ha OCHOBE TEO-
pUHM U METOJOB (pyHIAMEHTAIb-
HBIX HAayK

Kontponbnas pabota

(3amaum 7;8;9;10;11)

OIIK-4 — cnocoben
YUUTBIBATh COBpE-
MEHHBIE TEHICHIUN
pPa3BUTHUS TEXHUKH
U TEXHOJOrHH B
o0IacTsX  TEXHO-
chepHoii  Oe3omnac-
HOCTH, OXPaHbI
Tpyna, HU3MEpPH-
TEJILHOM W BBIYHC-
JINTEILHON TEXHMU-
KH, WH(OpMAIHOH-
HBIX  TEXHOJIOTHMH
MpU  pPEUICHUH TH-
MOBBIX 3a7ad B 00-
nmactu  mpodeccro-
HaJIbHOW  JesTelNhb-
HOCTH, CBSI3aHHOH C
obecneucHreM 0Oe€3-
OMAaCHBIX  YCIIOBHM
U OXpaHbl Tpyaa,
MOKapHOU 6e3-
OIACHOCTH, 3alllH-
TOW  OKpYXKarolei
Cpelibl

3HaTh:

COBPEMEHHBIEC TEHJICHLIUU Pa3BU-
THSI TEXHUKH M TEXHOJIOI'HI B 00-
JacTsIX TeXHOCHEpHOH O6e30ImacHo-
CTH, OXpaHbl TPYyJa, U3MEPUTEIb-
HOM M BBIUMCIIMTEIbHOM TEXHUKH,
MH(POPMAIMOHHBIX TEXHOJOTHMA

Omnpoc (ycTHbIN)
(Bompocsr 1 —19;
26;27;29).

3amuTa nabopaTopHoi pa-
OOTBI

TumnoBoit KOMIIJIEKT 3aja-
HUM 1711 TECTOB
(MTOrOBOE TECTUPOBAHNC)
(Bompocsl 1-25)

YMers:

VYUTHIBATH COBPEMEHHBIC TCH/ICH-
AU PA3BUTHS TEXHUKH M TEXHO-
noruit B o01acTax TexHochepHoit
0€30MacHOCTH, OXPaHbI TPY/1a, U3-
MEPUTEJIBHON U BBIYUCIUTEIBHON
TEXHHUKHU, THPOPMAIIMOHHBIX TEX-
HOJIOTU TIPU PEIICHUU THIIOBBIX
3a/1a4 B 00J1acTH PO eCCHOHATH-
HOU JESITEIIPHOCTH, CBI3aHHOM C
obecrieueHreM 0€30TaCHBIX YCII0-
BHI M OXPaHBI TPy, TOXKAPHOU
0€30MaCHOCTH, 3aIIUTON OKpYKa-
FOLIEN CPEBI

Omnpoc (ycTHbII)
(Bompocs 20 — 25; 28).

3amuTa nabopaTopHoi pa-
OOTEHI

IMeTs HaBBIKH:




pCeIICHUA THUIIOBBIX 3a{a4H B IIPO-
(deccuoHanpHOM 00MIacTH

Ornpoc (yCTHBIH)
(Bompocsr 30 — 34).

3ammra 1abopaTopHOH pa-
OOTBI




1.2. Onucanue noka3saresjaed u KPUTEPUEB OLCHUBAHUA KOMIIeTEeHIIUil Ha pa3jan4-
HBIX 3Tallax ux (l)OpMI/IPOBaHI/Iﬂ, OINMCAHUEC KA OUCHUBAHUSA
1.2.1. Hepeqeﬂb OLCHOYHBIX CPEACTB TEKYHICI'0 KOHTPOJIA YCIIEBAEMOCTH

HaumenoBanue

KpaTKaH XapaKTCPHUCTUKA OLICHOYHOTI'O

[IpencraBnenue ore-

OLIEHOYHOTI'O Cpeji- cpeacTsa HOYHOI'O CPE/ICTBA B
CcTBa donme
1 2 3
KonTponbnas pado- | CpeacTBo NpoBepKH yMEHUH NpUMEHATh | KOMIUIEKT KOHTPOJIbHBIX

Ta

MOJIYUYCHHBIC 3HAaHUA JIA PCUICHUA 3aJa4
OIPCACIICHHOI'0 TUIla IO TECMC HUJIM pPa3c-

1y

3a/IaHM 110 BapUaHTaM

Omnpoc (ycTHbIN)

CpeacTBo KOHTPOJISI YCBOCHHS Y4€OHOTO
Marepualia TEMbI, pasjelia Wik pa3aeioB
JCLUTIIMHBI, OPTaHU30BAaHHOE KaK y4yeo-
HOE 3aHSATHE B BUJIE OITPOCa CTYIEHTOB

Bompocs! nio Te-
Mam/pasjenam IUCIUTLTH-
HBI

3amuTa 1aboparop-
HOM pabOTHI

CpencTBo, MO3BOJISIOLIEE OLEHUTh YMe-
HUE U BJIaJICHHE 00yYaroIIerocs u3Jiarath
CYTb IIOCTABJIEHHOM 3a/1a4M, CaMOCTOS-
TEJIbHO IPUMEHATH CTaHAAPTHBIE METOIBI
pelIeHns TOCTAaBJIEHHOU 3a/1a41 C UC-
H0JIb30BaHKUEM MMetolelics 1aboparop-
HOM 0a3bl, MPOBOJUTH aHAIHU3 MOTYYEHHO-
ro pesynpraTa paboTsl. Pekomenayercs
JUISL OUEHKW YMEHUW U BIAJCHUN CTYIECH-
TOB

Tembl 1aOOpaTOPHBIX pa-
00T U TpebOBaHUs K UX 3a-
HIuTe

Tect

Cucrema CTaHJapTU3UPOBAHHBIX 3aJaHUH,
MO3BOJISIONIAs aBTOMAaTU3UPOBAThH IpOLie-
Iypy WU3MEpeHHUs YpOBHS 3HaHUM U yme-
HUl oOyuaroierocs

DOoHJ TECTOBBIX 3aJIaHUM




1.2.2. Onucanue moka3arejied u KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH 110 JUCHUILJIAHE HA PA3JIUYHBIX 3Talax ux (l)OpMI/Ip()BaHI/Iﬂ,

OITMCAHHUE€ KA OLICHUBAHUA

Komnerenus, | Ilnmanupyemsie pe3yibra- [Tokazarenu u KpUTEpPUU OLICHUBAHUSI PE3YIBTATOB 00YUEHUS
ATarlbl ThI O0Y4YCHUS Hwxe noporosoro ypos- [ToporoBslii ypoBeHb [IponBuHYTHIN ypo- Bricokuii ypoBeHb
OCBOEHUS HS (3auteno) BEHb (3auTeno)
KOMIIETEHIINH (He 3auTeHoO) (3aureHo)
1 2 3 4 5) 6
OIIK-3 - cmo- | 3HaeT: METOBI aHAITN3A OOyuarommiics He 3HaeT | OOyJaromuiics UMeeT OOyuvarommiicst 3Haer | OOydJaromuiics 3HaeT
cobeH  pewarh | y 0GodieHns HHPOP- METO/IbI aHaIu3a U TOJIKO OOIIME 3HAHUS O | METOJIbl aHaJIN3a U HAay4YHYIO TEPMUHOJIOTUIO

MPUKIIQTHBIC 3a-
Jadn B 00J1acTH
obecrieyeHus

Mo>xapHou  0Oes-
OITACHOCTH,

OXpaHbl  OKpY-
JKAIOIIEH Ccpebl
u 9KOJIOTHYe-
ckoi  Oe3omac-
HOCTH, HCIIO/b-
3ys TEOpUI0 U
MeTolbl  QyHa-
MEHTAJIbHBIX

HayK.

Malliu B 00J1aCTH MPO-
[[ECCOB TOPEHUS U

000011eHns HHPopMa-
MK B 00JIACTH TPOIIeC-

METO/Iax aHaIu3a u
00006meHus nHpOopMa-

000011eH1s HHPOpMa-
IIMM B 00JIaCTH IIPO-

B 00J1aCTH METOJIOB aHa-
Jm3a u 00001eHns UH-

B3pbIBa COB TOPEHUS ¥ B3pbIBA IIUM B 00JIaCTH MPOLIEC- | IIECCOB TOPEHHUSI U dbopmarmu B 001aCTH
COB TOPCHUS M B3PbIBA, | B3PbIBA, HE JOMYCKAET | MPOIIECCOB TOPECHUS U
JIOITyCKAaeT HETOUYHOCTH, | CYHIECTBEHHBIX HETOU- | B3pbIBA, YETKO U JIOTHYE-
HEJ0CTAaTOYHO MPABWIb- | HOCTEH B OTBETE Ha CKH CTPOWHO €ro m3Jara-
HbIC (OPMYITHPOBKH, BOTIPOC. T, He 3aTPYIAHSIETCS C
HapylmCcHUA JIOTHYECKOH OTBCTOM ITPpHU BUIOHU3MC-
MOCJIEIOBATEIHHOCTH B HEHUY 3aaHWH.
M3II0KEHUU TeopeThye-
CKOT0 MaTepuana.

Ymeer: He ymeer ananusupoBats | B nenom ycnemnoe, Ho | B menom ycnemmnoe, | ChopmupoBaHHOE yme-

aHAIU3UPOBATH u | u 0000mars nuadopma- HE CHUCTEMHOE yMEHHE | HO CoJepkaiiee OT- | HUE aHAJU3UPOBATh U

0000mate  mH(pOpMa- | IIKIO B 00JIACTH MPOIEC- | aHATU3UPOBATH U | IedpHBIE  TpoOenbl, | 0000maTh HHGOPMAIIHIO

M0 B 00JIACTH MPOIEC- | COB TOPEHUS U B3pPHIBA, C | 0000maTs wHGOpMa- | YMEHHE aHAJIM3UPO- | B 0OJACTH MPOIECCOB TO-

COB I'OPCHHUA U B3phIBA.

0O0JIBIINMU 3aTPYAHEHH-
SIMU BBITIOJTHSIET CaMO-
CTOSITENIbHYIO PaboTYy,
OOJIBIIIMHCTBO IMpeJy-
CMOTPEHHBIX IPOrpaM-
Moii 00yueHHs yuyeOHBIX
3aJJaHUN HE BBIIOJHEHO.

M0 B 00JIACTH TIPO-
[IECCOB  TOPCHHS U

B3pbIBA.

BaTh U 0000IIaTh WH-
dbopmaruio B obmactu
MPOLIECCOB TOPEHUS U
B3pHbIBA.

PEHUA U B3pbIBa




Brnangeer: merogamu aHa-
Jr3a U 0000IIEeHHS UH-
dbopmaruu B o0nactu
IPOIIECCOB FTOPCHUS U

OOyyaromumiicst He Bia-
JIeeT METO/IaMH aHaJli3a
u 0006menus napopma-
LIUU B 00JIaCTH MpOIIEC-

B nenom ycnemnoe, HO
HE CCTEMHOE BJIaJICHUE
METOJIaMH aHaJIn3a U
0000menus nadopma-

B nenom ycnemsoe, HO
cozeprKallee OTIelb-
HBIE TIPOOEITBI UITH CO-
IIPOBOXKTAIOIIUECS

YcnenHoe U CHCTEMHOE
BJIaJICHHE METOJaMHU aHa-
Jr3a U 0000IIECHHS UH-
dbopMaruu, BKIFO9ast Me-

B3pbIBa COB rOpeHUs 1 B3pbIBa MU B 00JaCTH IIPOLEC- | OTAEIbHBIMU OIIMOKA- | TOJBI aHAIH3a U 0000111e-
COB FOpEHUS U B3pbIBA. | MU BJaJICHUE METOJa- | HUS HHPOpMAIIH B 00-
MU aHanu3a u 0000- JIACTH IMPOLIECCOB rope-
nieHus nHGOpPMalUY B | HUSI U B3pbIBa.
00J1aCTH TIPOLIECCOB
TOPEHUSI U B3pHIBA.
OIIK-4 - cmo- | 3naer: OOyuatommiicss He 3Haer | OOyvaromuiicss  umeer | OOyvaromuiicst TBepao | OOyuarommiics 3HaeT (Hu-
COOCH  y4HTHI- bu3MKy W XUMHIO (GU3MKYy W XUMHIO TpO- | 3HAHUS TOJBKO OCHOB- | 3HAaeT QUBUKY U XU- 3UKy U XHMUIO IIpOLEC-
BaTbh COBPEMCH- | pponeccoB ropeHus u IIeCCOB TOPEHHUs U B3pbI- | HOFO MaTepuana, HO He | MUIO IPOLIECCOB IT'Ope- | COB TOPEHUs U B3PhIBA,
HBIC TCHJICHIIH B3pbIBa, METOABI U Ba, METOJbl U CIHOCOOBI | yCBOMJ €ro JeTaliedd, | HUs U B3pbIBAa, METOJBl | METOJBl U CIOCOOBI HUX

pa3BUTHS  TeX-
HUKA U TEXHO-
Joruii B o0ma-
CTAX TEXHO-
chepHoit  0Oes-
OTIAaCHOCTH,
OXpaHbl  TpyHa,
U3MEPUTEIIBHON
U BBIYHCIHTCIIb-
HON  TCEXHHKH,
UH(pOPMaIINOH-
HBIX TEXHOJIOTHI
OpH  pelIeHUun
THIIOBBIX  3a7a4
B o0ylacTu mpo-
(dheccroHambHOM
NEATETbHOCTH,
CBSI3aHHOM c
oOecrieueHrEeM
0C30IMacHBIX

CIIOCOOBI HMX JIOKAJIH-
3allM1 1 JIJMKBHU Al

UX JOKAIU3alud U JIHK-
BUIALAT

JIOIIYCKaeT HETOYHOCTH,
HEZ0CTaTOYHO IpaBUJIb-
HbIE (hopMyIIMpOBKH,
HapyIleHUsl JIOTUYECKON
MIOCJIEZIOBATENBHOCTH B
U3JIO)KEHUU TeopeThye-

CKOI'0 MaTcpHraJjia.

U CIIOCOOBI UX JIOKAJIU-
3aliX U JJUKBUIAINH

JIOKQJIM3alMy 1 JUKBH]IA-
UM, WUCYEPNIBIBAOLIIE U
MOCJIEA0BATEIBHO, YETKO
Y JIOTUYECKH CTPOMHO €ro
W3JIaraeT, He 3aTPYyAHSACT-
Ciad C OTBCTOM IIpHU BHUOO-
W3MEHECHUU 3aJIaHU M.

YMmeer:

n30upareabHoO MOI0UPATh
Y TIPUMEHSATH OTHETYIIIa-
e 1 GIerMaTu3upyro-
II[€ COCTaBbI B 3aBUCH-
MOCTH OT KaTeroOpyuu 1
CTaIuU Pa3BUTHS TIOKaApPa

He ymeer uzbuparenbHo
moaAOupaTh U MPUMEHSTH
orHeTymamue u dier-
MaTU3HUPYIOIINE COCTABBI
B 3aBHCHUMOCTH OT KaTe-
TOPUH U CTaJMH Pa3BH-
THUS TIO’Kapa, ¢ OONbIIHU-
MU 3aTPYAHEHHUSIMH BbI-
IIOJIHSIET CAMOCTOITEb-

B nenom ycrnemsoe, HO
HE CICTEMHOE YMEHHUE
n30HupaTeaTbHO MOI0u-
paTh ¥ MPUMEHSATH OTHE-
Tymamnue u ¢aermMartu-
3UpYIOIIKE COCTaBbI B
3aBUCUMOCTH OT KaTero-
PHUH U CTaJUH Pa3BUTHSA
noxkapa.

B nenom ycnemsoe, HO
coJieprKalllee OTAEIb-
HbIe po0ebl, YMEHUE
n30MpaTeILHO MO0H-
patb U IPUMEHSTD OT-
HeTywmamue u ¢gierma-
TU3UPYIOIUE COCTABbI
B 3aBUCUMOCTH OT Ka-
TErOpUU U CTa/IUU Pa3-
BUTHS TTOXKaPA.

VYMeeT npaBUIbHO U
000CHOBaHHO U30HMpa-
TEIbHO MOI0MPATh U
MIPUMEHSTH OTHETYIIIa-
e U GIerMaTu3upyro-
1€ COCTaBbI B 3aBUCHU-
MOCTH OT KaTeropuu 1
CTaJ1H Pa3BUTHS MOKa-

pa.




YCIIOBUM u
OXpaHbl TpyZa,
nmokapHou  0e3-
OIIACHOCTH, 3a-
IIMTOM OKpYyXka-
IOILEH Cpeabl

HYI0 paboTy.

Bnaneer:

HaBBIKAMH PUMEHEHUS
OrHETaCHUTEJIbHBIX COCTa-
BOB C YUE€TOM HUX KOJIO-
TUYECKUX XapaKTepHu-
CTHK, BOBMOYKHOCTH HX
KOMOWHHUPOBAHHOTO
MIPUMEHEHUS

OO0yuaromuiicst He Ba-
JIeeT HaBBIKaMU TIPUMe-
HEHUSI OTHETACUTETHHBIX
COCTaBOB C YYETOM UX
IKOJIOTHYECKHUX XapaKTe-
PHUCTHK, BO3MOXXHOCTH
X KOMOMHUPOBAHHOTO
MPUMCHCHHSI.

B nenom ycneninoe, HO
HE CUCTEMHOC BJIaJICHUE
HaBbIKAMH PUMEHEHUS
OTHETaCHUTEIbHBIX CO-
CTaBOB C YUYETOM UX
AKOJIOTUYECKHUX XapaK-
TEPUCTHUK, BO3MOKHOCTH
WX KOMOMHUPOBAHHOTO
MIPUMEHCHUS.

B nenom ycnemnsoe, HO
coJiepKallee OT/IeNb-
HBIE TIPOOEITBI UITH CO-
MIPOBOKAAIOIIUECS
OTIIEJILHBIMHU OIINOKa-
MM BJIa/ICHUE HaBbIKa-
MU NIPUMEHEHHsI OTHe-
raCUTENIbHBIX COCTaBOB
C Y4E€TOM UX IKOJIOTHU-
YECKHUX XapaKTepH-
CTHK, BO3MO>KHOCTH HX
KOMOMHHMPOBAHHOIO
PUMEHEHHS.

VcnenHoe U cUCTEMHOE
BJIaJCHHUC HaBbBIKaMU
MPUMCHCHUS OrHeracu-
TCJIbHBIX COCTABOB C y4C-
TOM HX 3KOJOTHUYCCKUX
XapaKTCPHUCTHUK, BO3MOXK-
HOCTH HX KOM6I/IHI/IpO—
BaHHOI'O IPUMCHCHHUA.

1.2.3. lIkajia oneHUBaHUA

YpoBeHb JOCTUKEHUN OtmeTKa B 5-0anbHOI mIkane 3auTeHo/ HE 3aYTEHO
BBICOKHM «5»(OTINYHO) 3a4TEHO
MIPOJIBUHYTHIN «4»(xopo1o) 3a4TE€HO
IIOPOTrOBBIN «3»(yIOBIETBOPUTEIHHO) 3a4TEHO
HIKE TIOPOrOBOT0 «2»(Hey0BIETBOPUTEIBHO) HE 3a4TEHO
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2. TunoBbie KOHTPOJIbHBIC 3aJaHUA WJIM HHBIC MaTEpHaJbl, HGOﬁXO}lI/IMLIe IJIA

OLlEHKU 3HAHUI, YMEeHUI, HABHIKOB, XapaKTepU3yKIUX 3Tanbl ()OPMHUPOBAHUS KOMIIe-
TeHI[Uil B Mpolecce 0CBOeHHs 00Pa30BaTeIbLHOI NPOrpaMMbl

THUIOBBIE 3AJAHMA A MPOBEJEHHUSA ITPOMEXYTOYHOM

ATTECTAIIUM:

2.1. Jx3ameH

a) munosvle éonpocwi (IIpunoscenue 1):

6) Kpumepuu OYeHUBaHUsL

[Tpu onieHKe 3HAHMI HA PK3aMEHE YUUTHIBACTCS:

1. YpoBeHb c(HhOPMUPOBAHHOCTH KOMITCTCHITHUIA.

2. YpoBeHb YCBOCHHS TEOPETHYECKUX IOJIOKCHUI TUCIMIUIMHBI, PAaBUIBHOCTh (GopMy-

JIMPOBKHA OCHOBHBIX IIOHATUH U 3aKOHOMEPHOCTEH.

3. VYpoBeHb 3HaHUS (HaKTHUECKOro MaTepuaia B 00beMe MporpamMmal.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0KEHUSI BOIIPOCA.

5. YMeHue CBA3aTh TEOPUIO C PAKTUKOM.

6. YmMenue nenath 0000IICHHUS, BLIBOIBI.

Ounenka Kpurtepun onenkn

OTanaHO OTBETHI Ha ITIOCTABJIICHHEIC BOIIPOCHI U3JIararoTcs JIOTU4HO, I10-

ATEJIBHO U HE TPEOYIOT JOTOIHUTEIbHBIX TTOsicHeHui. [TonHo
BalOTCSl IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y SIBJICHUSMU U
samu. Jlenatorcss 000CHOBaHHBIE BBIBOABI. JleMOHCTpUpPYIOTCS

pie 3HaHus 0a30BBIX HOPMATUBHO-TIPABOBBIX aKTOB. COOMI0IAI0T-
b JINTEPATYPHOMN pEUn.

XOpOH_IO OTBeTHI Ha TOCTABJICHHBIC BOIIPOCHI U3JIararoTCd CUCTCMATH3 U -

U TI0CJIe1I0BaTeNNbHO. ba30Bble HOPMAaTUBHO-TIPABOBbIE AKThHI
BYIOTCS, HO B HEJIOCTaTOYHOM oObeMe. MaTepual uziaraercs
HO. PacKpbIThl IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY

SIMH 1 COOBITHSIMU. J[eMOHCTpUpYETCsl yMEHUE aHAIU3UPOBaTh
a1, OJIHAKO HE BCE BBIBOJIBI HOCAT apryMEHTHPOBAHHBIN U
renbHbIN XapakTep. Coboaa0Tcs HOPMBI JIMTEpaTYPHOM peun.

VY noenerBoputTenbHO  [JloMycKarOTCs HApYIIEHUS B MTOCIEA0BATEIbHOCTH U3JI0KEHUS.
Csl YITOMUHAHUS 00 OTAENBHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX
HermomHo pacKphIBAIOTCS MPUUNHHO-CIICICTBEHHBIE CBSI3U MEXKIY
STMU M COOBITUSIMU. J[eMOHCTPUPYIOTCSI TOBEPXHOCTHBIE 3HAHUS
A, C TPYAOM pelIaloTcs KOHKpEeTHbIE 3a7aun. MmeroTcs

HEeHUs ¢ BBIBOIaMHU. J[OTTyCKAIOTCsl HAPYILICHUS HOPM JIUTEpa-
peun.

HCy,Z[OBJ'ICTBOpI/ITCJ'ILHO MaTCpI/IaJ'I n3jaaracTcia HEIoCJICa10BaTCIIbHO, C6I/IB‘-II/IBO, HC Ipca-

PT ONPENICICHHON CUCTEMBI 3HAaHUM 10 qucuuruinHe. He

BAIOTCSI IPUYMHHO-CJIEACTBEHHBIE CBA3U MEK/Y SIBICHUSMU U
amu. He mpoBoauTcsa anain3. BeiBobl OTCYTCTBYIOT. OTBETHI HA
UTEJIbHBIE BOIIPOCHI OTCYTCTBYIOT. IMEIOTCA 3aMETHBIE

PHUSI HOPM JIMTEPATYPHOU pEUu.

TUITOBBIE 3ATAHUA JJIS1 TIPOBEAEHUS TEKYILIT'O KOHTPOJISI:

2.1. Tect

a) MUNOBOU KOMNJIEKM 3a0aHUll 015 6X00H020 mecmuposarus (Ilpunoscenue 2)
MUNOBOU KOMNJIEKM 3A0aHUll 018 Umo2068020 mecmuposanus (IIpunosxcenue 3)

0) Kpumepuu oyeHUBaAHUs
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IIpu oueHKe 3HAHMI 110 PE3YJILTATAM TECTOB YUUTHIBACTCS:

1. VYpoBeHb chopMUPOBAHHOCTH KOMIIETEHLIUH.
2. VYpoBeHb YCBOEHHSI TEOPETUYECKHX TIOJIOKEHUM UCIHUILINHBI, MPAaBHIBHOCTD
(GOpMYIMPOBKY OCHOBHBIX MOHATHH U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUSA (HAKTUIECKOTO MaTepraia B 00beMe IMPOrpaMMBl.
4 Jloruka, CTpyKTypa ¥ TpPaMOTHOCTb U3JI0KEHHS BOIIPOCA.
S. YMeHue cBA3aTh TEOPUIO C IMPAKTUKOM.
6 YMenue nenath 0000ICHNUS, BBIBOBI.
Ne Ounenka Kpurepum oueHku
n/n
1 2 3
1 O1inyHo €CJIU BBIIIOJIHEHBI CIIEIYIOLUE YCIOBUS:
- JaHbI NIpaBUJIbHbIE OTBETH HE MeHee yeM Ha 90% BOIpocoB TecTa,
MCKJTFOYasi BOIIPOCHI, HA KOTOPBIE CTYJEHT JOJKEH J1aTh CBOOOIHBIN
OTBET;
Ha BCE BOIPOCHI, IPEANOIaraoiue cBOOOAHbIN OTBET, CTYIEHT
Jlajl IPABWJIbHBIN U TIOJIHBIA OTBET.
2 Xoporio €CITH BBITIOJHEHBI CIIETYIONINE YCIOBHS:
- JaHbl IPABUJIbHBIE OTBETHI HE MEHEE YeM Ha 75% BOIIPOCOB TecTa,
HCKJIIOYasi BOIIPOCHI, HA KOTOPbIE CTYJEHT JOJKEH J1aTh CBOOOAHBIN
OTBET;
- Ha BCE BOIPOCHI, TIPEATIOIATalONINe CBOOOIHBIN OTBET, CTYICHT
JlaJl IPAaBUJIbHBIM OTBET, HO IOIYCTUJI HE3HAYUTENIbHbIE OIIMOKH U
HE MMOKa3aJ1 He0OXOAUMOM MOJTHOTHI.
3 | YIOBIETBOPUTEIHHO €CITH BBITIOJTHEHBI CIIETYIONINE YCIOBHS:
- JJaHBI NTpaBUJIbHBIE OTBETHI HE MeHee ueM Ha 50% BOIpOCcoB TecTa,
WCKJTFOYasi BOTIPOCHI, HA KOTOPBIE CTYJCHT JIOJKEH JaTh CBOOOTHBIHN
OTBET;
- Ha BCE BOIPOCHI, NPEANOIaraionue cBOOOAHbBIM OTBET, CTYICHT
Jlajl HeMPOTUBOPEUMBBIN OTBET, WJIM MPHU OTBETE JIOMYCTUJ 3HAUM-
TEJIbHbIE HETOYHOCTHU M HE TIOKAa3aJl MOJHOTHI.
4 HeynoBneTBOpUTENBHO| €CIM CTYIEHTOM HE BBITTOJHEHBI YCIOBHS, MTPEIIOIararoIine oeH-
Ky «Y IOBJIIETBOPUTEIHHOY.
5 3a4yteHo BeicTaBisieTcst pu COOTBETCTBHH MapaMeTpaM dK3aMEHAI[HOHHON
MIKAJIBI Ha YPOBHSX «OTIMYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEIHHOY.
6 He 3auteno BeicTaBisiercst Ipu COOTBETCTBHH MapaMeTpaM dK3aMeHAI[MOHHON

IIKaJIbl HA YPOBHEC «HCYAOBJIICTBOPUTCIILHO.

2.3 KonTpoabHas padora

a) munoevie 3adanus ([Ipunoscenue 4)

0) Kpumepuu oyeHU8aHUs.

Brimonnsercs B nuceMeHHo# popme. [Ipu orienke paboThI CTy/JeHTa yUUTHIBACTCA:

1. IlpaBUIIbHOE PACKPBITHE CONEPIKAHHSI OCHOBHBIX BOIPOCOB TEMBI, TIPAaBUIBHOE pelle-
HUE 3a]1a4.
2. CaMOCTOSITENIBHOCTh CYXKICHHM, TBOPUECKHI MOIX0/], HAyYHOEe 0OOCHOBAaHUE PACKPBI-
BaeMOM MPOOIEMBI.
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3. IlpaBUIbHOCTh MCHOJI30BAHUSI LIUTAT (€CJM LIMUTATa MPUBOJUTCS JOCIOBHO, TO HAJIO
B3STh €€ B KaBbIUKHM U yKa3aTh UCTOUYHMK C yKa3zaHUEM (aMHJIMK aBTOpa, Ha3BaHUs MPOU3BEJIe-
HUS, MECTa U TOPOJa U3/IaHusl, TOMa, YacTH, maparpada, CTpaHHIIbI ).

4. Hannuue B KOHIIE paOOThI MOJHOTO CIICKA JINTEPATYPHI.

Ne Onenka Kpurepun oueHkun

1 OTan4Ho CTyIeHT BBIIOJIHII paboTy 6e3 omubOoK U HEI0YETOB, TOMYCTUIT
He 0oJiee OJIHOTO HeJoYeTa

2 Xopormio CTyaeHT BBINOIHII paboTy MOJHOCTBIO, HO IOIYCTHJI B HEH HE

Oosiee oTHOM HerpyOoi OMMOKU M OJTHOTO HeAoUYeTa, WK He 00-
ee ByX HEA0YETOB

3 YV noBnetBoputenabHO  (CTYIEHT NPAaBHIIBHO BBIOJIHUI HE MEHEE MTOJIOBUHBI PaOOTHI WK
norycTuit He OoJiee IBYX TPyObIX OMIMOOK, M HE Oosiee 0JHOI
rpy0oii 1 0HOM HerpyOoii ONIMOKHM U OAHOTO HElOYeTa, WIH He
Oosee IBYX-TpeX HErpyOBIX ONMIMOOK, WIIM OJTHOW HEerpyOoi
OLIMOKY U TPEX HEJ0YETOB, M IPU OTCYTCTBHH OUIHOOK, HO TIPH
HAJTMYUH YEThIPEX-ISTH HEIOYETOB, TNIOXO0 3HACT MaTepHuall, J0-
yCKaeT NCKaKeHue (pakToB

4 HeynosnerBopurenbHo (CTyIEHT AOIMYCTHII YACIIO OMIMOOK U HEIOUETOB IIPEBOCXOIAIIEe
HOPMY, IIPH KOTOPOH MOXET ObITh BHICTABIICHA OLIEHKA «3», U
€CJIM IPABWJIBHO BBIIIOJIHUII MEHEE IOJIOBUHBI PadOThI

5) 3auTeHo BrinmonHeHo mpaBmiibHO He MeHee 50% 3ananuii, paboTa BbITIONHE-
Ha 110 CTAHJAapPTHOM MJIM CAMOCTOSITENIFHO Pa3paboTaHHON METOIH-
KE, B OCBEILIEHUHU BOIPOCOB HE COACPKUTCS IPYOBIX OLIUOOK, O
XOJly pEIlIEeHHUs CAeIaHbl apTyMEHTUPOBAHHbBIE BBIBO/IbI, CAMOCTOS-
TeJIHHO BBHIMOJIHEHA rpaduueckas 4actb paboThl

6 He 3aureno CTyZIeHT He CIIPaBUIICS C 3aJaHUEM (BBIMOTHEHO MPABHIIBHO Me-
Hee 50% 3agaHusl BApUaHTa), HE paCKPBITO OCHOBHOE COJIEp KaHUE
BOITPOCOB, UMEIOTCS TPYObIE OMMUOKH B OCBEIIEHUH BOTIPOCA, B
pEIIeHNH 3a7a4, B BBIMOJIHEHUH IrpaduuecKoil yacT 3aaHus U
T.J., @ TAK)KE BHIIIOJTHEHA HE CAMOCTOSITENIBHO.

2.4 Omnpoc (ycTHBIH)

a) munoswvie éonpocoi (IIpunosicenue 5):

0) Kpumepuu OYeHUBaHUsL

ITpu ouieHke 3HaHMI Ha onpoce (YCTHOM) YYUTHIBACTCS:

1. ITonHOTa M ryOMHA OTBETa (YUYUTHIBAETCSI KOJUYECTBO YCBOCHHBIX (PAKTOB, MOHITHH
U T.1L.);

2. Co3HaTenbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3J1araéMoro Marepuana);

3. Jloruka uznoxxeHus Marepuana (yUuTbIBA€TCSI YMEHUE CTPOUTH LIEIOCTHBIN, MOCIENO0-
BaTeJbHBIN paccka3, FPaMOTHO IMOJIb30BATHCA CHEUATIbHON TEPMUHOJIOTHEH );

4. PanmoHaNbHOCTh HCIOJIb30BAaHHBIX MPHUEMOB U CHOCOOOB pPEIICHHs IMOCTABICHHOM
yueOHOM 3a1auu (YUUTHIBAETCSl YMEHUE MCIOJb30BaTh Hanbosee MporpeccuBHble U 3P PEeKTHB-
HBIE CIIOCOOBI JIOCTHKEHUS LIEJIN);

5. CBoeBpeMeHHOCTh U dPHEKTUBHOCTH MCIIOIH30BAHUS HATJISTHBIX MOCOOWI W TEXHU-
YECKUX CPEACTB IPU OTBETE (YUUTHIBAETCS IPAMOTHO M C IOJB30M NPUMEHATH HAISAJHOCTh U
JIEMOHCTPALIMOHHBIN OMBIT MPU YCTHOM OTBETE);

6. Mcnonb3oBaHue JONOJIHUTEIBHOTO MaTepuaia (00s3aTenbHOe YCIOBHE);

7. PanuoHanbHOCTh UCIOJIB30BAaHUSI BpEMEHH, OTBEJICHHOIO Ha 3a7aHue (He of00psercs
3aTSIHYTOCTh BBIIIOJIHEHUS 3aJjaHMsl, YCTHOTO OTBETAa BO BPEMEHH, C YYETOM HMHAMBHIYAJIbHBIX
0COOEHHOCTEH CTYJICHTOB).
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n/n

Ouenka

Kpurepun onenkn

2

3

OTIINYHO

1) NONHO U apryMEHTUPOBAHO OTBEYAET 10 COJEPKAHUIO 3a/1a-
HUs; 2) 0OHapY)KHMBaeT MOHMMAaHUE MaTepuana, MOXeT 000CHO-
BaTh CBOU CY)KJCHMs, IPUMEHUTh 3HAHUs Ha MPAKTHKE, IPUBE-
CTH HEOOXOAMMBIE TIPUMEPHI HE TOJIBKO 10 Y4eOHUKY, HO U ca-
MOCTOSITEIbHO COCTABJICHHBIE; 3) U3JIaraeT MaTepual nociaen0-
IBATCJIbHO U IMPAaBHUJILHO.

Xopor1io

CTYJICHT JIa€T OTBET, YJOBJICTBOPSIOIINI TEM K€ TpeOOBaHU-
SIM, 9TO | JIJTSI OLIEHKHU «5», HO Joiryckaer 1-2 ommOKu, KOTo-
pBIC CaM K€ UCITPABJISET.

Y 10BIETBOPUTEIILHO

CTYACHT OOHApYXHBAET 3HAaHNE U TOHUMAHKUE OCHOBHBIX 110-
TO>KEHHIA JTaHHOTO 3aJaHus, HO: 1) M3/araetT Marepual HermoJI-
HO U JIOITYCKAeT HETOYHOCTH B OTIPEICIICHUH MTOHITUN HITH
(opMyITHpPOBKE MPABUIL; 2) HE YMEET JOCTATOYHO TITyOOKO U
NTOKa3aTenbHO 00OCHOBATH CBOM CY)KJICHHS U TIPUBECTH CBOU
pUMepHI; 3) U3jaraeT MaTepuall HeloCIeA0BaTEIbHO U J10-
MyCKaeT ONIMOKH.

Hey,I[OBJ'IeTBOpI/ITCJ'IBHO

CTYIIEHT OOHApYKMBAeT HE3HAHUE OTBETA HA COOTBETCTBYIOIIECE
BaaHue, IOIYCKaeT OMUOKH B (DOPMYITHUPOBKE ONPEaSIICHIH 1
MPaBUJI, UCKAKAIOIINE UX CMBICI, OECIIOPSIIOYHO U HEYBEPEHHO
m3naraet Matepuai. OueHka «2» oTMedaeT TaKue HeJJOCTATKH B
MOJrOTOBKE CTY/ICHTA, KOTOPBIE SBJISIOTCS CEPbE3HBIM IPETIST-
CTBHEM K YCIEITHOMY OBJIaICHUIO TOCJIEAYIOIIIM MaTEPHUAJIOM.

2.4. 3amura Ja6opaTopHOii padoThI

a) munosvie 3a0anus (Ilpunosicenue 6)

0) Kpumepuu OYeHUBAHUs.

[Tpu oneHKe 3HaHUH Ha 3alIUTE TaOOpaTOPHOU PabOTHl YUUTHIBAETCS:
1. YpoBeHb chopMUPOBAaHHOCTU KOMITETEHITHIA.

2. YpoBeHb YCBOCHHSI TEOPETHUECKUX TMOJOXKEHUN TUCIMILTUHBI, MPABHILHOCTH (op-
MYJIUPOBKH OCHOBHBIX MOHSATHUN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (HaKTHUECKOTO MaTepuaia B 00beMe MporpamMmBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0KEHUSI BOIIPOCA.

5. YMeHue CBA3aTh TEOPUIO C MPAKTUKOM.

6. YMmenue ngenats 0000IIEHNUS, BEIBOIBL.

n/n

Onenka

Kpurepun ouenku

2

3

OTIUYHO

CTyZneHT IpaBUJIbHO HAa3bIBAET METO/]] UCCIIEA0BAaHUS, TPABUIBHO
Ha3bIBaET MPUOOP, MPABWIBHO JEMOHCTPUPYET METOAMKY HCCe-
[TOBaHMsI /M3MEPEHNs, TPABUILHO OIIEHUBAET PE3yJIbTaT.

Xopo1o

CryzneHT npaBUIBHO Ha3bIBA€T METOJ] UCCIIEN0BAaHNUs, IPABUIIBHO
Ha3bIBAET MPUOOP, TOMYCKAET €IMHUYHBIE OIIMOKHU B IEMOHCTpa-
[IUM METOJMKH MCCIIEJOBAHUS /U3MEPEHHSI U OLIEHKE €TO Pe3yIlb-
TaToB

YnoBieTs OPHUTCIILHO

CryaeHT HENpaBUJIbLHO HA3bIBAET METO/] UCCIIEIOBAHMS, HO IIPU
ATOM JaeT MpaBWIbHOE Ha3BaHUE npuodopa. [lomyckaeT MHOXKe-

CTBEHHBIE OIINOKHU B ACMOHCTpallu MCTOAUKHU UCCICTOBAHNUA
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M3MEPEHUS U OIICHKE €r0 pe3ylbTaToB

CryaeHT HENpaBWJILHO HA3bIBAET METO/] UCCIIEIOBAHMUSI, TAET He-
MpaBUJIbHOE Ha3BaHUE npudopa. He MoxkeT mpoaeMOHCTpUpOBAThH
METOJIUKY MCCIICOBAHUS /U3MEPEHUS, a TAK)KE OIICHUTh PE3yJIbTaT

HeynosieTBopuTenbHO

3. IlepedyeHb U XapaKTEPUCTUKHU MPOLEAYPbl OLIEHNBAHUA 3HAHWA, YMEHUI, HABBI-
KOB, XapaKTepHU3YIOIMX 3Tanbl GOPpMUPOBAHUS KOMIIETEHIM A

[Ipouenypa npoBefeHHs] TEKYIIErO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUHOH aTTe-
CTaIM¥ 00YYArOIIUXCS 0 JUCIUILINHE PErIaMEHTUPYETCS JIOKATBHBIM HOPMATHBHBIM aKTOM.

IlepeyeHb U XapaKTepPUCTHKA MPOLEAYP TEKYLIEro KOHTPOJIS U MPOMEeKYTOYHO
aTTeCTALIMH MO AUCIHUILINHE

[TepuoauyuHOCTD

U croco0 mpo-

Ne HaumenoBanue orie- Buasl Bctasinse-

BEJICHUS IIpoIIe- ®opma yuera
HOYHOT'O CPEJCTBa MBIX OLEHOK
IypBI OLIEHUBA-
HUS
Pa3 B cemectp,
1 SK3aMeH o okoHyanuu | Ilo narubannpHOM BEJIOMOCTb, 3a4E€THAs
' A3y4YEHUS JIUC- LIIKaJjIe KHIDKKA, TIOPTHOIIHO

LIUTLUIAHEI
Bxonnoe tectn-

pOBaHUE B Ha4a-
JIe U3y4eHUs

JUCIMIIIINHEL. . Jluct pe3ynbTaTtoB U3
TTo srTnbauTbHOM

Hrorosoe Te- KaOMHETa TeCTUpPOBa-
2. Tect

HUS, )KypHaJ ycreBae-
MOCTH IIpenoaaBaTes

IIKaJIC WUJIH 3a4TC-
CTUPOBAaHHUC pPa3

HO/HE 3a4YTEHO

B CEMecCTp, 0

OKOHYaHUU H3Y-
YeHUs OUCLHU-

TIJIMHBI

Pa3 B cemectp,
JI0 U B IIpoLecce

3. | KonTponpHas pabota
U3yUYEHHs TUC-

K HaJI pECrucrpaimnun
3aYTEHO/HE3AUYTEHO M P P
KOHTPOJIbHBIX paboT

ITUTUTAHBI

. Cuctemarnuecku | Ilo naTubaniabHOM | KypHal yCIeBaeMOCTH
4. Omnpoc ycTHBIH

Ha 3aHITHIX TIKaJIe MIPeToIaBaTeNst
[To naTubannpHOM
3amura naboparop- | CucreMaTuyecku
5 . IIKaJe uin nabopaTopHas TeTpab
HOM paboThI Ha 3aHATHUAX

3a4TCHO/HE3aYTECHO
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ipunoowcenue 1
Tunosble BONPOCHI K IK3aMeHY

3narp (OK-1):
Onpeznenenue TopeHus: MpUpoJia MpeaesioB Npu ropeHuu. Ilpenensl no KOHUEHTpAUKY U
TEMIIEPATYPE TOPEHHUS.
IIpenensHble mapaMeTphl NPU TOPEHUU — IOKA3aTENM IMO0XKAPHOM OMACHOCTH BEIIECTB.
[Tpumeps! Ipy BO3SHUKHOBEHUH FOPEHUSI.
IIpenenpHble mapaMeTphl MPU TOPEHUU — IOKA3aTENM IMO0XKAPHOM OMACHOCTH BEIIECTB.
[Tpumepsl Ipu pacpOCTPaHEHUU TOPEHHUS.
KoHueHTpalmoHHble Mpesienbl pacnpoCTpaHEHHs IUIaMEHU (BOCIIAMEHEHMs); BIIMSHUE
JTaBJICHMSL.
KoHueHTpalmoHHble Mpesienbl pacnpoCTpaHEHUs IUIaMEHU (BOCIIAMEHEHMs); BIIMSHUE
MOIIIHOCTHU UCTOYHUKA 3aKUTAHUS.
KoHueHTpalmoHHble Mpeseibl pacnpoCcTpaHeHUs IUIaMEHU (BOCIIAMEHEHMs); BIIMSHUE
COJIep)KaHUsl MHEPTHBIX T'a30B M XMMMUYECKU AKTHBHBIX HMHIMOUTOpPOB. MHHMMabHas
¢dunermarusupyronas konueHTpanus (M®PK), MuHUMalIbHOE B3PBIBOOIIACHOE CO/IEPIKAHHE
kuciopona (MBCK).
B3anMocBs3b TeMnepaTypbl TOpEeHHsI 1 KOHLIEHTPALMHM TOPIOYEro B Mapora3oBO3AYIIHBIX
CMeCsIX.
OneMeHTH! (OCHOBBI) TEMJIOBOI TEOpUH caMoBOCIIaMeHeHus. Kputrueckue ycnoBusl.
TemnepaTypa caMOBOCIUIaMEHEHUS — [TOKAa3aTelb M0KapHOW OMacHOCTH BelecTB. Bius-
HUE KOHIIEHTPAlLlMU TOPIOYEro B apora3oBO31yLIHON CMECH.
TemnepaTypa caMOBOCIUIAaMEHEHUS — [TOKA3aTelb M0KapHOM OMacHOCTH BelecTB. Bius-
HUE UHEPTHBIX Fa30B U XMMHUYECKH aKTUBHBIX MHTUOUTOPOB B MapOra30BO3AYIIHBIX CMe-
CsIX.
TemnepaTypa caMOBOCIUIAMEHEHUS — MTOKA3aTeNb M10KApHOM OMAacHOCTH BEIECTB. Bims-
HUE J1aBJICHUS.
TemnepaTypa caMOBOCIUIAMEHEHUS — MTOKA3aTelb M10KapHOM OMAacHOCTH BeLECTB. Bins-
HUE pa3MepOB COCY/1a, B KOTOPOM HaXOJUTCS Mapora3oBO3AYIIHASI CMECh.
TemnepaTypa caMOBOCIUIAMEHEHUS — MTOKA3aTelb M10KApHOM OMAacCHOCTH BeLECTB. Bins-
HUe GOpMBI cOCyZa, B KOTOPOM HaXOAUTCS MAapOra3oBO3/yIIHAs CMECH.
CranpapTHas (cpaBoyYHasi) TeMIeparypa caMOBOCIUIAMEHEHHs. XapaKTep ee U3MEHEHUs
B TOMOJIOTUYECKOM PSYy BELIECTB.
[TpencraBieHust 0 MEXaHU3ME 3aKUTaHUS TapPOTra30BO3IYIIHBIX CMECEN HAIPETHIM TEJIOM.
Kputnueckue ycnoBus 3aUraHus.
Temmneparypa 3aXuraHus — INpelebHbI MapaMeTp BO3HUKHOBEHUS ropeHus. BnmsHue
COCTaBa Mapora3zoBO3AYIIHON CMECH.
Temmeparypa 3aXuranus — IpeJeNbHbI MapaMeTp BO3HUKHOBEHUS ropeHus. BnmsHue
pa3MepoB 3aKUTAIONIETO Tea.
IIpencraBieHuss 0 MEXaHHW3ME 3aKUTaHMSI M1apOra30BO3AYIIHBIX CMECEH JJIEKTPUYECKOU
HCKPOH.
BnusiHne coctaBa roproueil cMecu Ha MUHUMAJIBHYIO SHEPTHUIO 3akuranus. Kpurnueckas
Y HACBIIIAIOIIas MOIIHOCTH UCTOUYHUKA 3a’KUTaHUS.
Kunernueckoe ropenue. Ctpykrypa miaMeHu. lloHaTHe HOpMaabHON CKOPOCTH paclpo-
CTpaHEeHUs IUIAMEHHU 0 ra30BO3AYIIHBIM cpefiaM. BinsHue coctaBa roproueil cMecu.
B3aumocBsI3p HOpMaabHOW CKOPOCTH PACIpOCTPAaHEHMs IUIAMEHU M CKOPOCTH XHUMHUYe-
CKOH peakiuy ropeHus (1o TerIoBON TEOPHH).
HopmanbsHast ckOpocTh paclpoCTpaHEHHs IUIAMEHH IO T'a30BO3JYLIHBIM cMecsM. Brus-
HUE KOHIIEHTPAIMX HHEPTHBIX ra30B U XUMUYECKH aKTUBHBIX HHTUOUTOPOB.
B3pbIBHBIE ITpoOLIECCH TPU TOPEHNH NTAPOTa30BO3yIIHBIX CMECEH.
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24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

. JleToHanus Npu KMHETHYECKOM ropeHuu ra3oB. Cmecu, ciocoOHbIe K aeToHauu. KoH-
LIEHTPaLlMOHHbIE IIPEEIbl pacCpOCTPaHEHHsI IUIaMEHH IpU J1e(hIarpalliOHHOM M JAE€TOHA-
LIMOHHOM T'OPEHHUHU.

Huddy3mnonnoe ropenue razos. CTpykTypa miamMenn. MismMeHeHue BoICOTHI (pakena aud-
(y3MOHHOTO IJIAMEHU B PEXKHUME JIAMUHAPHOTO U TYpOYJICHTHOTO TOPEHUSI.

Bausinue TypOyneHTHOCTH Ha CKOPOCTh AU((PY3MOHHOTO rOpeHus.

VYcnoBus BOCIUIAMEHEHUS TOPIOYUX KUIKOCTEN IPU KPATKOBPEMEHHOM BO3JIEHCTBUU HC-
TOYHMKA 3axuranus. TemmnepaTypHble Mpenenbl pacnpoCTpaHeHUs MIaMeHHu (BocIuIaMe-
HEHUS ), TEMIIEPATYPbI BCIBIIIKY U BOCIIIAMEHEHHUS -—I10Ka3aTel OXKapHOH OITaCHOCTH.
VYcioBus BOCIIIAMEHEHHUS JKUIKOCTEN PU JUIMTEIbHOM BO3ICHCTBUM MCTOYHMKA 3a)KUTa-
HUSL.

MexaHn3M pacnpoCcTpaHEeHMsl IUTAMEHH I10 TOBEPXHOCTH JKUIKOCTH. BiusHue HadanbHOU
TEMIIEPATYPHI )KUJKOCTH Ha CKOPOCTh PACIPOCTPAHEHUS IUIAMEHU B OTKPBITOM COCY/IE.
MexaHn3M pacrpoCTpaHEeHMsl IUIAMEHH I10 TOBEPXHOCTHU JKUIKOCTH. BiusHue HavanbHOU
TEMIEPATYPHI )KUJKOCTH Ha CKOPOCTh PACIPOCTPAaHEHUs IUIAMEHHU B 3aKPHITOM COCY/IE.
MexaHn3M pacnpoCTpaHEHUsl IUIAMEHU II0 MOBEPXHOCTHU TBEPIABbIX BewlecTs. BimsHue
TOJILIMHBI 00pa3lia Ha JIMHEHHYIO CKOPOCTh. TepMHUUYECKH TOHKHE U TEPMUYECKH TOJICThIE
00pa3Iibl.

MexaHn3M BBINOpaHUs TBEPABIX MAaTEpUaAIOB. [ OMOreHHOE U reTepOreHHOE TOPEHUE pac-
TUTEJIBHBIX MaTEPHAJIOB.

Paccuntarh BO3MOXHOCTHh 00pa30BaHUs B3PbIBOONACHBIX KOHLIEHTPAIMM MPU CMEIIEHUN
OIpeIeIEHHBIX 00bEMOB FOPIOYEro raza u BO3yxa.

Paccuntarh BO3MOXHOCTh 00pa30BaHUsl B3PbIBOONACHBIX KOHIIEHTPALUH IPU CMELIEHUH
OIIpeIeIEHHBIX 00bEMOB HECKOJIBKUX FOPIOYUX I'a30B U BO3yXa.

Paccunrars Hanbosee 1MoxapoB3pbIBOONACHYI KOHIIEHTPALMIO TOPIOYEro ra3a Wid napa
K B BO31YXE.

Paccunrars Hanbosee noxapoB3pbHIBOONACHYIO KOHIIEHTPALMIO TOPIOYEro ra3a Wid napa
K B xucnopoze.

Paccunrarh Hanbosnbllee KOJIUYECTBO KUAKOCTH, IPU UCIIAPEHUH KOTOPOW B ONpPEEIICH-
HOM 00BbEME CO3/IaeTCs B3phIBOOINIACHASI KOHIICHTPALIUs €€ MapoB.

Paccuntarh HanMeHbIIee KOJIMYECTBO KHUAKOCTHU, IIPU UCHIAPEHUU KOTOPOMl B OIpeieeH-
HOM 00BbEME CO3/IaeTCsl B3PHIBOOIIACHAS KOHIIEHTPALUs €€ MapoB.

Paccuntarh KONMMUYECTBO KUAKOCTH, MPH HUCHAPEHUU KOTOPOW B OMPENEICHHOM 00beMe
co3ziaeTcs Hanbosiee B3pbIBOONACHAS! KOHILIEHTPALMS €€ MapoB.

Paccunrarh cranmapTHyro TemrepaTypy CaMOBOCIUIAMEHEHHS BEIIECTBA B BO3AYyX€ IO
CpeaHen JJIMHE YIIIEPOAHOM LIETIH.

Paccunrars ko3 punmeHT n30biTKa BO3AyXa MpU TOPEHUN BEILIECTBA HA HUYKHEM KOHIEH-
TPALIMOHHOM IIpENIEIIE.

Paccuurtars k03 dunmeHT n30bITka BO3/1yXa MpU TOPEHHUU BEIIECTBA HAa BEPXHEM KOH-
LIEHTPAaLlHOHHOM IIPEEIIE.

Paccuurare TemmepaTypy rOpeHHsI CTEXMOMETPHUECKOI CMECH BELIeCTBa B BO3AYXE.
Paccunrars TemnepaTypy ropeHus BEIIECTBA B BO3/1yX€ Ha HUKHEM KOHLEHTPAaLlMOHHOM
npenene.

Paccuntarh KOHIIEHTpaLMIO KUCIOPOJIA B MPOIYKTaX FOPEHNUs BELIECTBA HA HUKHEM KOH-
HEHTPaLMOHHOM TpeJeie.
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Ipunooscenue 2.

TunoBoi KOMILUIEKT 3aJaHUH 1JIsl BXOJAHOT0 TeCTUPOBAHMS

Bompoc Ne 1.
B nayky ropenus 00JbI110# BKJIaJ BHECEH pab0TaMu KaKUMH U3 POCCHICKUX YYEHBIX?
a. A.M. byrnepos, I'. U. I'ecc, E. T. Jlenucos;
b. B. B. Mapkosuukos, H. H. 3unun, .B. Kypuaros;
c. A.B. Muxenscon, H.H. Cemenona, f1.b. 3ensnoBuy;
d. H. H. Cemenos, A. H. Hecmusnos, C. B. JIebenes
Bomnpoc Ne 2.
CKOpOCTh XMMUYECKOHN peaKkuu TOpEeHus onpeaensercs?
a. DK30TepMUYECKHUMH, HEOOPATUMBIMU IIPOLECCAMHU C PA3JI0KEHHEM BEIECTBA;
b. TIlpomeccamu Terutonepeaayn, B3auMHon auddy3neii roproyero, OKUCIUTENS, IPOIYKTOB
TOPEHUS;
C. DHIOTEPMUUYECKUMH, HEOOPATUMBIMH MPOIECCAMU C COCTMHEHUEM BEIIECTBA;
d. TIpomeccamu Termi000OMeHa, KOHBEKIIUEH rOPIOYEro, OKUCIUTES, IPOTYKTOB TOPEHUS;
Bompoc Ne 3.
BcraspTe npomnymieHHble CI0Ba.
['openueM Ha3bIBaETCS CIOKHBIA (PUIUKO-XUMUUYECKUN MPOIIECC B3aUMO/ICH-
CTBUS u , XapaKTEPU3YIOUIUNCS CAMOYCKOPSIOIMMUCS MPEBPAILCHUS-
MU ¥ CONPOBOKIAIOIIUICS BBICICHUEM OOJIBIIOTO u
I'openneM Tax)ke HA3BIBAIOT CIOXKHBINA (PU3UKO-XUMHYECKHIA MTPOIECC B3aNMOACHCTBHUS TOPIOYEro Bellle-

CTBa 1 OKHCIHTEC-
JIA, XapaKTepmonme/'Ic;I CaMOYCKOPAIOIIMMCS TPEBPALLICHUCM U COHpOBO)K,Z[aIOHIHfICfI BBIACIICHUEM oon
bIIOI'0 KOJIMYECCTBA TCIIJIa U CBETA.

Bompoc Ne 4.
Crenenp TyOyau3aluu onpeaensercs?
a. IlocrosHHoii Pun6epra
b. Ta30Boit MOCTOSAHHOI
€. Ywucnom PeitHonbaca
d. Ywucnom ABorampo
Bonpoc Ne 5.
[To xapakTepy Terio- U ra3000MeHa MoXKaphl AeAT Ha?
a. OTKpBITBIE U BHYTPEHHUE
b. 3akpeiThic U BHELTHHE
C. TlocrosiHHBIE M CMEIIIaHHBIE
d. OOmupHBIe U BHYTPECHHUE
Bompoc Ne 6.
UYewm otnmvaercst annadaTryeckasi ¥ ICHCTBUTENIbHASI TEMIIEpaTypa rOpeHHs?

L

B pacuerax yuuThIBaroTCS MOTEPH TEILIA
b. JlelictBuTenbHas TeMIeparypa ropeHus OCJI0XKHEHA 3aBUCHMOCTBIO TEIUIOEMKOCTH U
Teria

C. AnuabaTuueckas TeMIepaTypa ropeHus BCerja Huxe JeiCTBUTEebHON
d. /[leiicTBuTeNbHAs TeMIIEpaTypa TOPEHHs BCET/Ia HIKE ainabaTHYeCKOM
Bompoc Ne 7.
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Ha HmxHeM npeziene TernoTa cropaius OOJIBIIMHCTBA YTIEBOAOPOAOB COOTBETCTBYET IIPUMEP-
HO BeJIMYUHE?

a. 100-200 dx/m

b. 1070-2080 kJIXK/m?

c. 1830-2050 kIx/m>

d. 2030-2550 dx/m?
Bompoc Ne 8.
BcraBpTe npomnyiieHHbIe C10Ba.
IToxxapHast OITaCHOCTb TBEPABIX TOPIOYUX BEILECTB XapaKTEPU3yeTCs

, , U pacrpocTpaneHus ppoHTa TOPEHHs IO MOBEPXHOCTU MaTe-

pHAJIOB.

IToxapHast OmacHOCTh TBEPABIX BELIECTB U MAaTEPUAJIOB XapaKTEPU3YETCs UX CKIIOHHOCTBIO K BO3ropa-
HUIO 1 CaMOBO3TOpaHUIO.

Bormpoc Ne 9.

UTto Ha3bIBalOT MUHUMAJIBHOM (piierMaTu3upyromiei KOHIEHTpaluel Heroproyuero raza?

a. OTo HaMMeHbIIask KOHIIEHTpaLus, 100aBisieMasl B CMECh TOPIOYETO C OKUCIUTENIEM, IIPU
KOTOpOM CMeCh CTAHOBUTCSI HECIIOCOOHOM K paclpOCTPaHEHUIO IIJIaAMEHHU IIPU JIF0OOM CO-
OTHOIIEHUU TOPIOYETO U OKUCIIUTETIS.

b. Cwmech ¢ conepxanuem 21% (00.) kuciiopona, 78% (00.) a30Ta U 0KOJIO
1% (06.) aproHa u Jpyrux HHEPTHBIX Ta30B.

C. D10 Qusnueckas BeJIMYUHA, paBHAs OTHOIICHHIO Ynciia yacTuIl N Kk 00b6éMy V, B KOTO-
pom onu Haxomsarcs: Pasmeprocts B CU [n] = 1/M3

d. TypOynu3amuio KHHETHYECKOrO TOPEHHUS U €r0 YCKOPEHHE Ha TYTH JABHXEHUS (poHTa

Bonpoc Ne 10
[Tpu pa3BuBIIEMCS MTOKape, KOTAa B IPOIIECC TOPEHUS BOBIEUEHO OOJIBIIOE KOJTUYECTBO TOPIO-
YUX MaTepUaoB, TOpEHHE ABIseTCs?

a. [T'ereporeHHbIM, KHHETHYECKUM, O€CIIOPSI0UHBIM

b. TomorenusM, 1 dHy3nOHHBIM, TYpOYIEHTHBIM

C. BeIicTpOTEUHBIM, OOIIMPHBIM, BHYTPEHHUM

d. Dx3orepMuueckuM, TUPPY3UOHHBIM,OECIIOPSITOUHBIM

Bompoc Ne 11
Jlis kKakux MaTepHuaoB MCIONIb3YeTCs OKa3aTeNb 0KapHOM OMacCHOCTH - KMCJIOPOIHbIN HH-
nexc?
a. lpeBecHble MaTepHabl
b. TBepabIX rOPIOYUX MAaTEPUATIOB
C. JlerkoBoCIUIaMEHSIOIINXCSI MAaTEPUATIOB
d. YKupkue marepuains
Bompoc Ne 12.
K nmapamerpam nporecca caMOBOCIIIIAMEHEHHSI OTHOCUTCS?
a. KonBeknus
b. Tnenue
c. Tennomepenaua
d. Tlepuon uHIAyKIHH
Bompoc Ne 13.
BcraBbTe mponyleHHble clloBa
CamoBo3ropanue ObIBaeT TPEX BHUJIOB: , ,
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TCIIJIOBOC, XUMHUYECCKOC, MI/IKpO6I/IOJ'IOFI/I‘ICCKOC.
Bompoc Ne 14.
B mporneccax ropenus 60b110€ 3HaUeHUE UMeeT?
a. Uznyuenue
b. Monekynspuas quddy3us
C. KonHBekTHBHBIN BO31yX000MEH
d. Hcmapenwue
Bomnpoc Ne 15.
[Tpu ropeHun BemecTB B BO3yXe a30T UTPAET POJIb?
a. HueptHoro pazbasurens
b. Oxucnurens
C. Hewirpanusaropa
d. Jleronatopa
Bompoc Ne 16.
BcraspTe npomnynieHHoe Ci10Bo.
Bwmecre ¢ Tem B onpeienieHHbIX yclIoBUsAX npu temmeparypax ot 400 1o 600 °C moxet Habmto-
JaThes OecriaMeHHOE TOPEeHUE TBEPIOTO BEIIECTBA, COMPOBOK/IAIOIIEECS BBIICICHUEM JbIMa U
Ha3bIBaEMOE
Bormpoc Ne 17.
Haubonee onacHbIMU B IOKapHOM OTHOILIEHUU SBJISIIOTCS cMecu?
a. JlekaHTallMOHHOTO COCTaBa
b. Kpucrammmydeckoro cocraBa
Cc. HeoanopoaHoro cocrasa
d. CrexuoMeTpu4ecKoro cocraBa
Bompoc Ne 18.
CamoBO3rOpaHue MOXKeT OBbITH?
CBeTOBBIM, (PU3UUECKUM M HETIPOU3BOICTBEHHBIM
CBETOBBIM, TEXHUYECKHM U TTPOU3BOICTBEHHBIM

oo

TennoBbIM, XUMUYECKUM U MUKPOOHOJIOTHIECKUM
d. TemnoBbIM, PU3HYECKUM H MAKPOOHOIOTUICCKUM
Bonpoc Ne 19.
TennoBoit 3 pexT, paccunTaHHBIN A PeaKIUi TOPEHUs C 00pa3oBaHUEM MPOAYKTOB MOTHOTO
OKHCJICHHS, HA3BIBAIOT?
a. BeIcei TemoTon cropaHus BEMIECTBA
b. Hwusiei TemmoToii cropaHus BelecTa
€. CMemaHHO TEMIOTOM cropaHusl BellecTBa
d. McTouHHKOM BO3rOpaHHUs BEIIECTBA
Bompoc Ne 20.
DHeprust MOJIEKYJI C POCTOM TEMIIEpaTypbl Fa30BOU cpeabl?
a. YMeHbIaeTcs
b. VBemnuupaercs
€. Ocraercsa HEM3MESHHOMN
d. TlepexoauT W3 OAHOTO COCTOSIHHSI B APYroe
Bompoc Ne 21.
J1y1st GONBITMHCTBA PEAKIIUi TOPEHHs, B TOM YHCIIE ¥ PEaKIUK TOPEHUSI BOJOPO/1a, 3HAUCHHUS
SHEPTrUU aKTUBALUU COCTABJISIOT ?
a. 80-160 x/Ix/moib
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b. 100-190 JI»x/moib
c. 150-250 Ix/momb
d. 300-500 xx/Moib
Bompoc Ne 22.
Kunernyeckoe ropeHue raza Mo>kHO Ha0noAaTh?
a. B orkpsITOM IUTaMEHU
b. Tlpu ropeHre B3pHIBOONIACHOTO BEIIECTBA
C. Haropenkax KyXOHHOU ra30BOM ILJIUTHI
d. Tlpu ropeHuH MIACTUKOBBIX MaTEPHAIIOB
Bomnpoc Ne 23.
OCHOBHBIMU IPOAYKTaMU HEMOJIHOTO CTOPaHUS YIIIEBOJAOPOIHBIX TOPIOUUX SIBISIETCA?
a. Jwuoxcua azora
b. Oxcwun yrmepona
C. Okcupg Bogopoja
d. Jluokcun cepsl
Bormpoc Ne 24.
BcraspTe npomnynieHHble c10Ba
[Ipenensl pacipocTpaHeHUs TUIAMEHH BEIIECTB U MAaTEPHAIIOB OMPENIETISIOT
METOIaMHU.

Bompoc Ne 25.
[Ipu ananu3e nokapa ero NPUHATO pa30MBaTh Ha?
a. OpnHy 30HY
b. JIBe 30HEI
C. Tpu 30HBI
d. Yetsipe 30HBI

21



Ipunooscenue 3.

TunoBoi KOMIUIEKT 3aJaHUH 1JIsl MTOTOBOI0 TECTUPOBAHUS

3uats (OK-1);
3uars (11K-4):

OTBeTUTHh Ha BOIPOCHI, MPUMEHSISI METO/IbI aHau3a 1 00001IeHs] nHGOpPMAIK B 00JIACTH MPO-
[IECCOB TOPCHHUS U B3PBIBA, & TAK)KE OCHOBBI (PM3UKU U XUMUH MPOLIECCOB TOPEHMSI U B3PhIBA

1. Kakyro o6iacte pacrnpocTpaHeHHs] UMEET MeTaH?

a) 10-20 %
b) 15-20 %
) 5-15%
d) 5-20%
2. HBIJ'IGBO?»,I[YH_IHBIG CMCCHU SABJISIKOTCA ...... cucreMamu?

a) reTeporeHHBIMH
b) romoreHHbIMU
C) TOMOJIOTHYHBIMH
d) rerepo3ucHBIMU
3. Kakoit nHIEKC XapaKkTepu3yeT MUHUMAILHOE COAEP KaHUE KHCIOPOa B CMECH C
a30TOM, TIPH KOTOPOM BO3MOYKHO BOCIUIAMEHEHHE TOPI0YETO MaTepHalia C €ro MOCICAYOIIM
ropeHuem?
a) KUCIIOPOIHBI
b) asorHbrit
C) BOJOPOJHBII
d) cepHsiii
4. Kakwe sIBJI€HHs IIPH TOPCHUH MBUICBO3/YIIHBIX CMECEH 3aHUMAIOT TJIABHOE MECTO?
a) BHYTpCHHHUE
b) moBepxHOCTHBIE
C) mo6ouHbIE
d) oxumaembie
5. B npenenax oJHOr0 rOMOJIOTHYECKOTO psijia ¢ YBEIMYSHHUEM OTHOCUTENBHOM MoJTe-
KYJISIPHOM MAacChl PeJIelbl paclpOCTPAHEHHS IJIAMEHHU, BEIPAXKEHHbBIE B 00BEMHBIX MPOLICH-

a) yBeJIMYHMBACTCS
b) ymeHbImaercs.
6. Uemy paBHa aguabaTudeckas TeMIIepaTypa ropeHus OOJIBIINHCTBA YTIIEBOI0POIOB
Ha HUKHEM Tipezene?
a) 1000 K+ 110 K
b) 2000 K + 200 K
c) 800 K+ 120 K
d) 1500K+ 110K
7. Yem MOHUMAIOT MOJI TETJIOBBIM B3PbIBOM?
a) TEIIOBOE paBHOBECHE
b) terutoBoe ymeHbIeHHE
C) yBeJIMYEHHE CKOPOCTH XUMHUECKON peaKiuu
d) ternHO# B3pHIB
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8.

bnarogaps uemy BO3MOKEH pPe3KO€ YBEIMUEHUE CKOPOCTH XMMHUECKON peakIuu

IIPU LIETHOM B3pbIBE?

10.

11.

12.

13.

14.

15.

16.

17.

a) pPa3BETBICHHMIO LICTICH

b) cmbikanwuio 1enei

C) MOCIIEAOBATEALHOCTH ICIICH

d) coenuuenuto nemnei

Kakoii pocT yacTul IpoMCXOANUT IPU LIETHOM B3pbIBE?

a) moclieq0BaTeIbHbIN

b) muskwmit

C) JIaBUHOOOpa3HBbIit

d) MemreHHBIH

Kakoii 11eno4Ho- TerioBoi B3phIB MPOUCXOAUT B TOPIOYEH cucreme?
a) IpoCTOii

b) cnoxubIit

C) MPOMEKYTOUYHBIH

d) cmemaHHbIH

Kakyto TeMiiepaTypy caMOBOCIUIAMEHEHHSI TOPIOYel CMECH MTPUHHUMAIOT?
a) BBICOKYIO

b) Hu3KYyI0O

C) camyio HH3KYIO

d) camyro BBICOKYIO

Kaxkoii iepro; OTHOCHTCS K apaMeTpy caMOBOCIIAMEHEHUS?

a) xosieOaHus

b) ungyKIIM

C) 3amep3aHus

d) 3aryxanus

['1e MPOMCXOIAT Yallle BCETO TOKAPhI, BEI3BAHHBIE CAMOBOCILIAMEHEHHEM IMHLTH?
a) Ha CYIIMJIbHOM IPOU3BOJICTBE

b) Ha oOpabaThIBarOIIEM POM3BOICTBE

C) Ha MOKPACOYHOM IPOHM3BO/ICTBE

d) Ha 3aroTOBOYHOM MPOM3BOJICTBE

Kakux Bu0B ObIBa€T CaMOBO3rOpanue?

a) ¢usmyueckoe, XUMUYECKOE

b) TeroBoe, annabatHoe

C) ¢usuueckoe, MUKPOOHOIOTHYECKOE

d) MHKPOOHOIOrHYECKOE, TEIIOBOE, XUMUYECKOE

Kaxoii mporiiecc BOCIITAMEHEHUSI MOYKHO HA3BATh BBIHYKICHHBIM?
) mpu ASHCTBUU OTKPHITOTO HCTOYHUKA

b) npu nelicTBUE HY)KHOTO HCTOYHHKA

C) mpu AeHCTBHU MOCTOPOHHETO UCTOYHHKA

YT0 SIBISIETCS TIIaBHBIM YCIOBHUEM JIFO0OTO BH/IA BOCIIAMEHEHHsI?
a) yMEHbIICHHE CKOPOCTH TETUIOBBIICICHUSI

b) yckopeHue TerioBbIACTICHUS

C) MOCTOSIHHOE TETUIOBBIZCICHUE

d) npeBbIlIcHHE CKOPOCTH TEILIOBBIICIICHHUS

[Ipu caMoOBOCIUTAMEHEHHH BCSI TOPIOYasi CMECh JIOBOJUTCS [0 ...... TemIepaTypbi?
a) ompeeneHHON

b) makcumanbHOR
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18.

19.

20.

C) MUHMMaJIbHON

d) B3sToOiA

[Tpu camoBOCIIaMEHEHHH BeCh 00BbEM TOPIOYEH CMECH MOYKET OCTABATHCH ..... ?
a) ropsuuM

b) xomomubIM

C) TBepIbIM

d) sxuaxum

[Ipu caMOBOCIUIAMEHCHUH B 3TOM 00BhEME CMECH BOCILIAMCHEHHE MPOTEKACT ....7
a) MeJUIeHHEee

b) paBHOMepHO

C) ObicTpee

d) mocrynarensHO

ITo KPUTHYCCKUM YCIIOBUEM BOCIUIAMEHEHHS TOPIOYCH CMecH

HAKaJICHHBIM TEJIOM SIBJIACTCS PABEHCTBO TEIJIOBOIO IOTOKA OT HArPETOro Tejla TEIUIOBOMY I10-
TOKY B IIPUCTEHHOM CJIOE 3a CYET Pa3BUBLICHCA XUMUYECKON PEAKLIUH.

21.

22.

a) S1.b. 3enpaoBuuy
b) B.B. KonTopoBuuy
c) B.W. biiuHoBy

d) A.C. Cokonuky

Ecnu toxn tx.p, TO ropenue ?
a) BO3MOIKHO
b) He BO3MOXHO
OCHOBHBIE TTApaMETPBI, XapaKTEPHU3YIOIINE OMTACHOCTh B3PhIBA, 3TO:
a) apoodsiiue u GyracHbie CBOHCTBA B3PbIBOOIIACHOM CPEJIbI
b) cpeaHss u MakCHMaIbHas CKOPOCTh HAPACTAHUS JaBJICHUS TIPH B3PbIBE, IPOOSI-

M€ Win GpyracHble CBOMCTBA B3PIBOOIACHOM Cpe/Ibl

23.

C) naBieHUe Ha GPOHTE YAApPHON BOJHBI, MAKCUMAIILHOE JIaBJICHHE B3PbIBA
d) maBneHue B3pbIBa H CKOPOCTh B3phIBA
TOpPEHHUE Ta30B — CIOXKHBIN TPOIIECC, XapaKTePH3YIOINIiCs B3aUMO-

HCﬁCTBH@M XUMHYCCKHUX pCaKLII/Iﬁ C ImponeccaMu nepeHoca u KOHBEKIIUCH.

24,

a) IeCTPYKIHOHHOE

b) unayKIIOHHOE

) muddy3nonHOE

d) kuHeTHUeCKOoe

- pa3JIOKeHNE OPTAaHUYECKHUX BEIECTB U MPEBPAICHNE UX B HE-

OpTraHU4Y€CKUC C BBICBO60)K}1€HI/I€M OHCPTHUH.

25.

a) JAEeCTPYKIUs

b) macpdysus
C) MHIYKIUS
d) camoBo3ropanue
A
B dopmyne T, = ——, K, uro Takoe A?
OnP HIT

a) ko3 dunueHt updy3un

b) mocrosiHas mpudopa

C) IaBJeHUE HACBHIIICHHOTO Mapa

d) HWKHHI TeMIepaTypHbIi mpeaert
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TunoBoi KOMIUIEKT 3aaHUH VISl KOHTPOJIbHOH PadoThI

3a,I[aHI/I5[ JJIs1 BBIIIOJIHCHUA KOHTpOHBHOﬁ pa6OTI)I

Howmep BapuaHTa COOTBETCTBYET MIPEANOCICIHIM JIBYM HE(PpaM mudpa 3a4eTHOU

KHHMXKKH CTyJCHTA.

Ipunoscenue 4.

IpeaACTaBJICHbI

B y4eOHO-
METOAMYECKOM OCOOMH K PEIICHHUIO 3aJ1a4d M BHIIIOJTHEHUIO KOHTPOJIBHBIX PadoT ISl CTY/ACH-
TOB OYHOT'O M 3a04HOro o0yueHus cnenuanbHocTu «lloxapHas 6e3omacHoctby «Teopus ro-
penus u B3pbiBa» (KamuzoBa A.M. «Teopus ropenus u B3pbiBay YMII k peuieHuto 3amay u
BBIMIOJTHEHUIO KOHTPOJIBHBIX Pa0OT AJIs CTYACHTOB OYHOT'O U 3a04YHOTO OOy4YEHUS ClielHab-
Hoctu «IloxkapHas Ge3onmacHoCTh». Actpaxanb: U3nar. mom TAOY AO BO «ActpaxaHckuit
WH)XEHEPHO-CTPOUTENIbHBIN yHUBepcuTeT». 2017. — 52 c.).

[Tpu oTBeTax Ha BONPOCHI UCIIOIB30BaTh METOBI aHAIM3a U 0000IIeH!s HH(OPMAITHH B

obnactu IMpouecCCOB IrOpCHUA U B3pPbIBA.

3uatb (OK-1):

3adaua 1. Onpenenuth 00b€M M COCTaB MPOAYKTOB ropeHusi (B 00. %), oOpa3yromuxcs
npu cropanuu 1 xr BemiectBa A (Tabm.l), ecnu ropeHrne MPOUCXOAUT NpU KOdPPHUIMEHTE U3-
ObITKa Bo3ayxa o. OOBEM MPOAYKTOB FOPEHUSI CUMTATh MPUBEACHHBIM K HOPMAIBHBIM YCIOBH-

SIM.
Tabmuua 1
Howmep Ha3zBanue BemecTBa Xumuueckas popmyia a
BapHUaHTa A

1 Aunnnun CeHsNH2 1,1

2 I'excan CsH14 1,3

3 byranon-1 C4HoOH 1,2

4 Tonyon CsHsCH3 1,2

5 AMMIIOBBIN CIUPT CsH110H 2,0

6 I'muniepun C3zHs(OH)3 1,5

7 DTUIICHTIIUKOJIb C2Ha(OH)> 1,3

8 ITponanon-1 C3H;OH 1,6

9 JurTrnoBsiit abup CoHs0CoHs 1,1

0 YKCYCHOSTHIIOBBIN 3pup CH3COOC;Hs 1,2

3adaua 2. Onpenenutb 00bEM U COCTaB MPOIYKTOB ropeHus (B 00. %) cmecu razos (Tabi.
2), eClIi TOpPEHUE MPOUCXOIUT TPH Kod(PPUIeHTe H30bITKAa BO3IyXa .

Tabmuma 2

CocraB cMmecH,

Howmep BapuanTa

00. % 1 2 3

4 o) 6 7

9

0

Oxkcuj yriepoja - 10 -

11

Bonopon 50 - -

10

Mertaun - - 15

- - 35 -

Ortan - - -

42 - - 24

[Iponan - - -

- 60 - -

Bbyran 8 - -

TlenTan - - 5

OTuieH 20 22 28

IIponen - - -

byren - - -

IlenTen - - -

benszon - - -
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Auernies - 8 - - 10 - 10 20 25 -
VTIeKuCIbIi a3 20 10 18 15 - 17 10 13 - -
A30T - 50 24 - 16 - 15 - 10 30
Kucnopon 2 - 10 15 - 21 25 17 | 20 | 20
o 1,2 2,0 1,3 1,1 11 1,2 12 |11 15 |14

Ywmers (OK-1):

3adaua 3. OnpenenuTsb, KAKOE KOJIMUYECTBO BemecTBa A (Ta0i.3) MOXKET BBITOPETh B 3a-
KPBITOM TIOMEIICHUU 00beMOM Vy, €CITH U3BECTHO, YTO TOPEHHE MPEKPAIACTCS IPH COJICPIKAHUN

KHCJIOpOJa B MIOMCIICHUH, PaBHOM . AJId pacdy€Ta KO3 HIHUCHTA M30BITKA BO3ayXa pPEKO-
(6]
2

MEHIYETCS BOCIIONIB30BaThCs popmyrnoi (14).

Tabmua 3
Howmep Ha3sanue BemectBa XuMuueckas Vi, M2 Q. %
BapHaHTa A dhopmyna 2
1 AueroH CH3COCH;3; 300 12
2 Benzon CsHe 400 13
3 Meranon CH30OH 200 14
4 OTaHon C2Hs0OH 500 15
5 ['munepun CzHs(OH)3 600 17
6 I'excan CeH14 250 16
7 JlupTrnoBbIN Ahup CoHsOCzHs 750 10
8 Tonyoun CeHsCH3 450 13
9 Crupon CsHsCoHs3 350 15
0 Byranon C4HoOH 700 14

3aoaua 4. OnpenennTh, Kakoe KOJIWYECTBO BemecTBa B (Tabi. 4) MOXeT BBHITOPETH B 3a-
KPBITOM MOMEIIeHHH 00beMOM Vy,, €CIIM U3BECTHO, YTO TOPEHHE MPEKPAIaeTCsl IPU COIePKaHuN

KUCJIOpOJIa B NOMEIIEHUH, paBHOM (O, . Jlng pacuera koddduumenTa u3ObITKa BO31yXa PEKo-
2

MEH/IyeTCsl BOCIIONb30BaThes hopmynoit (14).

Ta6nuia 4
Howmep HaszBanue DJIEMEHTHBIN COCTaB BENIECTBA, Macc. %o Vi, Q.

BapuaHTa | BemectBa C H O S N W [3oma| m® % :
B

1 Lepesun 85 14 1 - - - - | 500 14

2 Yronb 70 4 3,4 3 0,6 | 19 - | 550 | 16

3 JlpeBecrHa 46 6 37 - 2 9 - | 450 | 15

4 bensun 85 14,9 | 0,05 - 0,05 | - - 1400 | 10

5 CosipoBoe 86,5 12,8 0,3 0,4 - - - 600 | 12
MacJo

6 Ma3syt 83 11 1 4 - 1 - | 650 | 13

7 Kepocun 80 13,7 0,3 - - 6 - | 700 | 11

8 I'oprounit 35 5 10 4 1 15 | 30 | 750 | 17
CJIaHel|

9 Toproumii 24,2 1,8 4,1 2,9 - 20 | 47 | 400 | 17
CIIaHeIl

0 AnTpanur 66,7 2,7 3,4 0,4 0,5 | 55 (20,8]| 800 | 16
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3a0aua 5. Paccuntath aguabaTHUECKyIO TEMIIEPaTypy TOPEHHS ISl CTEXHOMETPHYECKOM
cMecHu BemiecTBa A ¢ Bo3ayxoM (Tab6mn.5). Jlis pacuera peKOMEHIYETCS MCIOJb30BaTh METO/T
MOCJIEIOBATEIBbHBIX TPUOIMKEHUI.

Tabnuna 5
Howmep HasBanue BemecTna Xumudeckas popmyia
BapUaHTa A
1 AlleToH CH3COCHz3
2 bensoun CeHs
3 I'excan CeH14
4 [ nunepun CzHs(OH)3
5 Meranoun CHs0OH
6 OrtaHol CoHsOH
7 Tonyon CeHsCH3
8 Dup IUATUIIOBBIN CoHs0CoHs
9 O¢up yKCYCHOITHIIOBBIN CH3COOC;Hs
0 DTUICHTIINKOJIb CoHs(OH)»

3aoaua 6. BeraucnuTh TeMiiepaTypy ropeHus Bemectsa B (Ta6i.6), eciiu ropeHue npore-
KaeT npu koddunmenTe U30bITKA BO3yXa O, a I0JISI MOTEPhb TEIUIa U3TyYEHUEM COCTABIISIET 1.

Tabnuna 6
Howmep Ha3zBanue DJeMEeHTHBIA COCTaB BEIECTBA, Macc.% o n
BapuaHTa | BeulecTBa B C H e S N W | 30-
jIa
1 epesun 85 14 1 - - - - 1,1 | 0,2
2 Vromb 70 4 3,4 3 0,6 19 - 1,3 10,3
3 JpeBecuna 46 6 37 - 2 9 - 1,2 (04
4 Bbensun 85 149 | 0,05 - 0,05 - - 12 10,3
5 ConsipoBoe 86,5 12,8 0,3 0,4 - - - 2 0,2
Maciio
6 Masyt 83 11 1 4 - 1 - 15 10,3
7 Kepocun 80 13,7 0,3 - - 6 - 1,3 |04
8 Toproumii 35 5 10 4 1 15 (30| 16 |02
CJIaHEI]
9 Toproumii 24,2 1,8 41 2,9 - 20 |47 11 |04
CJIaHEI]
0 AHTpanur 66,7 2,7 3,4 0,4 0,5 55 120, 1,2 | 0,3
8

Bnazgers (OK-1):

3aoaua 7. Onpenenuts, KAKOE MUHHUMAILHOE KOJMYECTBO TOPIOYEH KUAKOCTH (Tabi.7)
(Kr) JOHKHO HMCHApUTHCS B 3aKPBITOM MOMEIEHHMH 00beMOM Vi IpU HOPMANbHBIX YCIOBUSX,
YTOOBI CO3/1aJ1aCh B3PHIBOONACHASI KOHLIEHTPAILIMS TOPIOYHMX MApOB. Y CIIOBHO NMPUHSATH, YTO Maphl
TOPIOYEro paBHOMEPHO pacipesesieHbl B o0beme moMmerieHus. HkHui KOHIEHTpalMOHHbIHN
npeJieN pacupoCTpaHEHUS TJIAMEHU PacCYUTATh MO MPEAETbHON TEIIOTE CrOpaHUsl.

Ta0muma 7

Howmep HazBanue roproueit Xumnueckas pop- | OO6beM nomereHus,
BapuaHTa KHUJKOCTH MyJa Vi, M3
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1 Aneron CH3COCHs3 300
2 Tonyon CeHsCH3 400
3 JudTrnoBeii abup CoHs0C,Hs 350
4 YKCYCHOITHIIOBBIN 3up CH3COOC;Hs 500
5 AMUIOBBIN CIUPT CsH110H 600
6 benzon CeHs 550
7 [Tponanon C3H70H 250
8 DraHol CoHsOH 700
9 MeTtaHon CH30H 200
0 Byranoin C4HsOH 450

3adaua 8. B pe3ynbprare HEUCIPABHOCTH BEHTHJISI U3 OalZIOHA C MPOMaH-OyTaHOBOHM cMe-
cpto (Tabm. 8) mpousonuia yreuka raza B nomenieHuu pasmepamu AxBxC. Ilpm sTom macca
OayioHa n3MeHusach Ha Am. OnpenenuTsb, BOSHUKHET JIM ONACHOCTh B3pbiBa. [lomelenue cun-
TaTh TEPMETHYHBIM, a paclpe/esieHue ra3a no oobemMmy paBHOMEpHBIM. [l ompeesneHus KoH-
[EHTPAIIMOHHOTO TPeJieNia pacIpOCTPAHEHUS IJIAMEHH Ul CMECH Ta30B BOCIIOIB30BATHCS (op-
myion Jle-1llaTenbe.

Tabmuna 8
Howmep CocraB razoBoi cMecu, N3menenue maccol Pazmepsr
BapHaHTa 00. % Am, Kr AxBxC, m
CsHs CaHio

1 40 60 1,0 3x4x2,5

2 50 50 2,0 4x4x2,5

3 30 70 1,5 5x3x2,5

4 60 40 5,0 10x5x3

5 70 30 5,0 8x5x2,5

6 55 45 3,5 6x5x3

7 45 55 3,0 4x6x3

8 35 65 2,5 4x6x2,5

9 25 75 3,0 5x4x3

0 75 25 5,5 6x6x3,5

3aodaua 9. PaccuntaTh MUHUMAJIbHYIO (PJIErMATU3UPYIONIYI0 KOHIIEHTPAIMI0 UHEPTHOTO
pasbaButensd, 00. %, HCX0ld U3 MUHMMAJIbHON aguabaTHUeCKOW Temreparypbl FOpeHus mapo-
BO3JIYIIIHOM CMECH BelecTBa A mipu pazdasieHuu ee guiermatuzatopom @ (tabdn.9), a taxxke
MHUHHMMaJIbHOE B3pPBIBOONIACHOE COJEpKAHHUE KHCIOpoJa M Oe30MacHy0 KOHIEHTPALUIO KUCIIO-

pona.
Tabnuma 9
Howmep HasBanmne BemecTBa XnmMuueckas drnermaTusaTop,
BapHaHTa A dbopmyna )
1 Aneron CH3COCHs3 Bonsaoi map
2 YKCYyCHO3THIIOBBIN 2pHp CH3COOC;Hs Jlnoxcun yriepona
3 JlaTrnoBslii 23gup C4H100 A3zor
4 OTHUJIOBBIN COIUPT C2HgO A30T
5 MeTnoBbIil ciupT CH4O A3zor
6 ['excan CeHu4 A3zoT
7 ITponusnen CsHe Boasnoit nap
8 benzon CsHs Juoxcun yrinepona
9 [Tpomanon-1 CsHsgO Jnokcun yrieposaa
0 [lentan CsHi A3zot
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3aoaua 10. TlocTpoWTh 3aBUCUMOCTh KOHIICHTPAIMOHHBIX IMPEACIIOB PaCIpOCTPaHEHUS
IUTaMEHH JUTSI BEIIECTBAa A B BO3/[yX€ OT COJIEP)KaHUS B TOPIOUYEH cMeCH MHEPTHOTO pa30aBUTEIS
(pnermaTuzaropa @ Ta6n.10). 3HayeHHE HUKHETO M BEPXHETrO KOHIIEHTPALMOHHBIX IMPENEIOB
paccuyMTaTh MO aNMpPOKCUMAMOHHON (opMyIie, a 3HaYeHHE MUHUMAJIBHOH (IIerMaTu3upyromnen
KOHIIEHTPALUH, UCXOJ1 U3 MUHUMAJIBHON aJuabaTUYeCKOW TeMIepaTypbl FOPEHUsI CTEXHOMET-
PUYECKOHN CMECH.

Tabnmna 10
Howmep HasBanue Bemectna Xumuyeckas ®drermaTuzaTop
BapHaHTa A dopmyna O

1 DraHon C2oHgO BonsHoi map

2 AnleToH C3HeO Jlnokcun yriepona
3 Aneruie” CoH» Azor

4 Bonopon Ho> Boasinoit nap

5 byran C4Hio A3zot

6 I'entan C7Hzis Bopsnoit nap

7 OTtaH C>Hs Juoxcun yriaepoaa
8 Oxkcup yriiepoaa CO Aot

9 Metan CH4 Jnokcun yrnepona
0 Benzon CesHe A3soT

3a0aua 11. Paccuntath TeMIepaTypHbIe Tpeebl BocIlaMeHeH s BerectBa A (tadu.11)
10 €r0 KOHICHTPAIIMOHHBIM IPE/IeliaM PaclpOCTPAHCHUS IJIAMEHH, 3HAYCHHUS KOTOPBIX BBIUKC-
JIUTH TI0 aNMpPOKCUMAIIMOHHOU (popmyIie.

Tabnuua 11
Howmep Ha3Banue Bemecrsa Xumuueckas popmyna
BAapUaHTA A
1 MeTrI0BBIN cIUpPT CH30OH
2 ITenTan CsHu,
3 AMUJIOBBIN CIUPT CsH1:0H
4 AneToH CH3COCHs
5 Tekcan CeH14
6 JlaTrnoBsli 23gup C2HsOC2Hs
7 H-ByTHIOBBIN criupT C4HoOH
8 OTUIIOBBIN CIIUPT C2HsOH
9 #-11ponuinoBslii CIMPT C3H70OH
0 BeHsou CeHs
3uark (OK-1):

3adaua 12. BeraucauTh TEMIEPATypy BCIBIILKH WIH TEMIEpaTypy BOCILUIAMEHEHHS FOpIo-
yeit xuakoct no popmyie B.M. binnosa. Koaddunuent nuddysnn napos xunkoctu o npu-
BeJieH B Ta0. 12. CpaBHUTH HaliZIeCHHOE 3HAYEHUE C AKCIIEPUMEHTAIBHBIM, B3SThIM U3 CIIPaBOY-

HUKA.
Tabnuna 12
Howmep Ha3Banue Xumuueckas Omnpenensemblit Koapduunent
BApUAHTA roprouen dbopmyna rnapamerTp b dysumn,
KUJKOCTU J0-10%, M?/c
1 Meranon CHsOH Temneparypa BCIBIIIKA 13,2
(OTKPBITBIN TUTEIh)
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2 DTaHOI C>HsOH Temneparypa BOCIUTaMEHEHUS 10,2

3 IIponanon CsH7OH TemnepaTypa BCOBILIKI 8,5
(3aKpBITBIA TUTEIh)

4 byranon C4HoOH TeMmneparypa BOCIUIAMEHEHHUS 7,0

5 [Tentanon CsH1:0H Temneparypa BCIBIIIKH 5,9
(OTKpBITHII TUTEIID)

6 AnieToH CH3COCH3 TemmnepaTtypa BocIIIaMEHEHUS 8,6

7 I'excan CsHus Temneparypa BCIBIIIKA 6,0
(3aKpBITHIN TUTEJIH)

8 [lentan CsHi Temneparypa BOCIIaMEHEHUS 8,8

9 Tonyon CesHsCHs Temmepatypa BCIIBIIIKA 7,1
(OTKPBITBIN TUTEJIh)

0 Ykcycnoatu- | CH3COOC:Hs Temneparypa BCIBIIIKH 7,1
JIOBBIH ¢up (OTKpBITHII TUTEIID)

3adaua 13. PaccunTaTh CTaHJAPTHYIO TEMIIEpaTypy CaMOBOCIJIAMEHEHHs BellecTBa A
(Ta6:1.13) mo cpegHel AMHE YrIepOJHOM LENH, OINpPEeSHB YUCIO KOHLEBBIX I'PYII M YHCIO

Lernei.
Tabmuma 13
Howmep HasBanwme BemecTBa CrpykrypHas hopmymna
BapuaHTa A
1 2,3- -4-
,3-MMeTH -4 CH —CH—CH—CH—CH, —CH, —CH_ —CH
STHJIOKTAH S [ : : : :
CH, CH, CH —CH,
s
CH,
2 2,2, A-TpUMeTHIITNIeHTaH
CH,
|
CH, —C—CH, —CH—CH,
T | :
CH, CH,
3 1,3-qumernin-4-
MponuiIOeH3071 CH, — <@| —CH, —CH, —CH,
CH,
4 2,2,3,3-
CH. CH
TeTpaMeTuIOyTaH o
CH, —C—C—CH,
[
CH, CH,
5 1-metuin-4,5-
CH
JTUU30TIPOTTHIIOESH30T o
CH, —<>—CH—CH,
| :
CH, —CH— CH,
6 N300yTunbdenson
CH,
|
CH, —C—<&
|
CH

3
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2,2-nuMeTni-3-
>THnOyTanon-1

CH

3

|
OH —CH, —C — CH—CH,
|
CH, CH, —CH,

2,3-nmumerni-4-
STUIIreKcanoi-1

OH—CH, —CH—CH— CH—CH, —CH,
L
CH, CH, CH,—CH,

1-metnn-2-3Trin-3-
IPONUIOEH3071

CH

3

|
CH, CH, —CH, —CH,
| |

CH, —=>

2,2-mudTIIIeHTanon-1

CH, — CH,

|
OH—CH, —C—CH, —CH, —CH,
|
CH, — CH,
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
217.

28.

29.

30.
31.

32.
33.
34.

Ipunoowcenue 5
TunoBbie BOMPOCHI K YCTHOMY ONPOCY

3uats (11K-4):

DU3NKO-XUMUYECKas IPUPOJIA POLIECCOB TOPEHMSI U B3PbIBA.

XUMHUYECKUE PEAKIIMY FOPEHUS], UX OCOOEHHOCTb.

I'openue B BO3yXe€.

[Tnamst, Temneparypa IiaMeH!, U3Iy4eHUe IIIaMEHHU.

MexaHu3M XUMHUYECKOTO B3aUMOIEHCTBUS IIPA TOPCHUH.

AKTHUBHBIE 4YaCTULBl - aTOMBbl, pagukaibl. [loHATHE O pPa3BETBIEHHBIX paJUKAIbHO-
LEIHBIX PEAKLIMSIX.

D¢ dhexkTuBHBIE KHHETUYECKHE MApPAaMETPhI EMHBIX XUMUYECKUX PEaKITHA.

YpaBHEHUS [UIs1 CKOPOCTU PEAKLIMM U CKOPOCTH TEIIJIOBBIICIICHUS.

Knaccudukanus mporeccoB ropeHusi; BUIbl IUIaMEHU: KHHETHYeCKoe U T (y3HOHHOE,
TOMOT€HHOE U T'€TepOreHHOe, JaMHUHApHOe U TypOyJeHTHoe, AedarpalioHHOe U JeTOo-
HAI[MOHHOE, 0COOEHHOCTH KaXK/I0T'0 BHJ1a TOPEHMSL.

SIBnenue B3pbIBa. THUIBI B3pBIBOB

Y napHbIe BOJIHBI.

DU3nYeCKUE U XMMUYECKHUE B3PbIBBL.

Knaccugukanus B3pbIBOB 10 MIIOTHOCTH BEUIECTBA, 110 TUIIAM XUMHUYECKUX PEaKIIUH.
VYcnoBust 06pa3oBaHus yIapHBIX BOJH, (hopMa YAapHOM BOJHBI, JUIMTEIBHOCTh UMITYJIb-
ca.

PacripocTpaneHne AeTOHAIIMOHHBIX BOJIH B I'a3aX, CKOPOCTb U MPEAEIb] JETOHALMY.
OObeMHbIE B3pbIBbI 1APO- U Ta30BO3IYLIHBIX CMECEH.

OHeprus U MOIHOCTD B3pbIBa.

TpOTHUIIOBEINM SKBUBAJICHT.

Pacuer naBnenus B3pblBa.

Ymers (ITK-4):

Juddy3nonHoe ropeHre razoB, CTpyKTypa U napameTpsl AM(GpPpy3nOHHOTO MIaMEHU.
['openue xuakocTeil.

MexaHu3M pacpOCTpaHEHUs IUIAMEHHU 110 MOBEPXHOCTHU IIPH Pa3IMYHBIX TEMIIEpaTypax.
BeIropanue xuakocren.

CBsI3b MEX]y TEIUIO- U MAaCCOOOMEHOM.

CKOpoOCTb BBITOPAHHUS U €€ 3aBUCUMOCTD OT Pa3INyYHbIX (PaKTOPOB.

3uarts (I1K-4):

['openue TBepABIX FTOPIOYNX MAaTEPUATIOB.

I'OMOreHHBIN U reTepOreHHbIA PEKUMBI TOPEHUS APEBECUHBL.

Ymers (ITK-4):

Bnustnue pa3nuyHbIX (aKTOPOB HA CKOPOCTh PACHPOCTPAHEHUS TUNIAMEHH U CKOPOCTh BbI-
ropaHusl.

3uats (I1K-4):

['openne meramios.

Braaners (ITK-4):

[Ipupona mporecca ropeHus U CyIiecTBOBaHUE TPEENIOB.

[TapameTppl BO3HMKHOBEHHMS U PACIpPOCTPAHEHMS TOPEHMsI KaK IOKa3aTeNld I0>KapHOU
OIACHOCTH BEILIECTB U MaTEpUAJIOB.

OCHOBHBIE MOKA3aTENN OKAPHON ONaCHOCTH FOPHOYMX I'a30B.

OcHOBHBIE MOKA3aTEIN MOKAPHON OIMMACHOCTHU KUAKOCTEM.

OcCHOBHBIE MOKA3aTENN MOKAPHON OMACHOCTH TBEPJABIX MAaTEPHAIIOB M a3POJUCIIEPCHBIX
CUCTEM, UX PU3NYECKHUI1 CMBICII, 001aCTh IPUMEHEHHUS.
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Ipunoocenue 6
TunoBble BONPOCHI K 321U TE JA00PATOPHOM padoThI

3uars (ITK-4), ymers (IIK-4), snaners (ITK4):

JlaGopaTtopHnas pabota Nel. OOuiue cBeeHUs 0 TOPSHUU U B3PHIBE.

JlabopaTtopHnast pabota No2. MarepuanbHbIil ¥ TEIJIOBOM OallaHChl IPOLIECCOB TOPEHUS.

Jlaboparopuas pabota Ne3. ITokapoB3pbIBOOIACHBIE Ta30-, MapO- U MbLIEBO3AYIIHBIE
CMECH.

JlaGopaTtopHas pabota Ne4. Bo3HUKHOBEHHE TOPEHUSI.

JlabopaTtopHast pabota No5. ['opeHue npeaBapuTeIbHO epeMenIaHHbIX CMECEH.

JlaGopaTopHas pabota Ne6. B3pbIBHBIEC TPOIIECCHI.

JlaboparopHuas pabota Ne7. [luddy3rnonHoe ropeHue.

JlaGopaTopnas pabora Ne§. IlpenenvHble siBeHUs npu ropennu. Cuctema mokasaresnein
MO>KapHOM OMAacCHOCTHU BEILIECTB U MaTEPUAJIOB
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JIMCT BHeCeHM s JONOJHEHUN U U3MEHEeHU I
B pado4yIo nporpamMmy y4eOHOM I CIUIINHbBI

«TGODI/IH TOPpCHUA U B3PDbIBA)
(HaMMEHOBaHHE JUCIUILINHBI)

Ha 2022 - 2023 yueOHblii roj

PabGouas mporpamma mepecMoTpeHa Ha 3acemanun Kadenpbl «IloxkapHast 0e30MaCHOCTH H
BO/I0II0JIb30BaHUEY,

npotokosr Ne 9 ot 28.04.2022 .

3aB. kadenpoit

JI.T.H., mpodeccop ;’;’f e /[ Iuxynsckas O.M. [/

Yu€Has CTEeNeHb, YUCHOE 3BaHUe MOJINUCH N.0. ®amunus

B pabouyro nmporpaMmmy BHOCSITCS CIETyIOLINE H3MEHEHHUS:
B nynkr 8.1 BHeceHBI ciaenyrone U3MEHEHUS:

1. Kopones B. H. Teopuss ropeHuss u B3pbiBa: Y4eOHO-METOAMYECKOE TMOCOOHNE
PekoMeH0BaHO METOAMYECKUM COBETOM Y PalbCKOro (eepalbHOr0 YHUBEPCHUTETA JJSl CTYACHTOB
By3a, oOyuarommxcs mno HampasieHusMm noarotoBku 20.03.01 — Texuocdepnas 0e30macHOCTh
20.05.01 — TIloxapnas Oe3omacHocth / B. H. KoponeB ; MuHHCTEpCTBO HAyKH W BBICIIETO
oOpazoBanusi Poccuiickoit ®enepauuu, YpaabCckuil (enepanbHblii YHUBEPCUTET HUMEHH IEPBOTO
[Tpesunenta Poccun b. H. Enpunna. — ExatepunOypr : M3aarenscTBO YpanabCKOro YHUBEPCHUTETA,
2021. — 76 c. — ISBN 978-5-7996-3339-4.

CocTaBuTellb U3MCHCHUHN U JIOTIOTHEHUI:

/ o
K.X.H., JIOIICHT 7, | _Kamuzosa AM. /
ydeHasi CTeNeHb, yUeHOe 3BaHHe TIOZTUCH N.0. Gamunus

[Ipencenarens MKC «IloxxapHas 6€3011acHOCTB»

e

JI.T.H., Ipodeccop ij‘f : [ Iluxyabckas O.M./

ydeHas CTCNEeHb, y4€HOC 3BaHUC oAU CH N.0. ®amwmus




JIncT BHeceHUs JOMOJIHEHMIT H N3MEeHEeHN B
padouyio nporpaMmy y4eOHOM IMCHUIITHHBI
«Teopust ropenust M B3pbLIBa»

(HamMeHOBaHUE TUCITUTUIMHEI) HA

2023 - 2024 yuyebHbIii TO1

Pabouas nporpamma nepecmorpena Ha 3acefanuu kadeapsl «IloxkapHas 6e30nacHOCTb U
BO/IOII0JIb30BaHHE),

nporokona Ne 10 or 04.05.2023 r.

3aB. kadenpoii

o S
e
II.T.H., mpodeccop 2 / Iukyneckas O.M. [

y4d€Has CTCIICHb, YY€HOE 3BaHUEC TIOANHCH N.0. ®amunust

B paGouyro mporpaMmmy BHOCSATCS CIECIYIOIINE H3MEHEHUS:

1. B nynkr 8.1 BHECeHbI CleAyrIIe U3MEHEHHUS:

CocTraBUTEIb U3MEHEHUN U TOIIOJIHEHHNI:

I'epmanoBa T.B. Teopusi ropenust u B3pbiBa: ydebHoe mocodbue / I'epmanoBa T.B.. — Tromens :
TromeHckuii MHIyCcTpUanbHbI yHUBepcuTeT, 2020. — 81 ¢. — ISBN 978-5-9961-2021-5. — Texkcr :
anektpoHHsli // IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/115064.html (nara
oOpamienus: 13.09.2023). — PexxuM poctyna: i aBTOPU3HP. M0JIb30BaTENEH

e

K.X.H., JIOIICHT / KammzoBa AM. /[

y4eHas CTCIeHb, y4€HOC 3BaHUE oMM Ch N.0. ®amunus

[Tpencenarens MKC «lloxapnas 6e30macHOCTb»

T
JI.T.H., podeccop [ | Hukynbckas O.M./

ydeHasl CTeleHb, yUeHOe 3BaHHe TOANUCH N.0. ®amunus




