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10 AUCUUILINHE « PU3UKO-XUMHAYECKHUE OCHOBBI BOAOIIOATOTOBKH

HanpasieHusi HOATOTOBKHU
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«HpOMBIIHJ'IeHHaH TCINNIOOHCPI CTHUKA»

KBanuduxkauus BbINTYCKHUKA
baxanasp

®opma 00yueHust
Ounas
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He.]'lb OCBOCHUA ITUCHUIIJIMHBI
[{enbro IUCUUIUIMHBI SBJISIETCA U3YYEHHE TEXHOJIOTMH OYMCTKH TETJIOHOCUTENS U 00eCTieueHus ONTH-
MaJIbHOTO BOJHO-XUMHUYecKoro pexkuma Ha TOC u ADC.
3amayamMy TUCHUIUIUHEI SIBIISIFOTCS
* TMI03HaKOMUTH OOYYAIOLIUXCS ¢ TEXHOJIOTMYECKUMU MPOLECCaMHU NP MOJATOTOBKE 100aBOYHOM BOBI
Ha TOC u ADC;
MO3HAKOMUTH O0YYAIONINXCS C COBPEMEHHBIMUA METOJIaMHU MCCIICOBAHUS CBOMCTB TETIOHOCUTEIIS
Ha TOC u ADC;
nath uHGOpMaLKIo 00 OpraHU3aIMK ONTUMAIIBHBIX BOAHO-XUMHUYECKUX pexnuMoB Ha TOC u ADC;
Hay4YUTh NPUHUMATh U OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PEIICHHS MPH MOCIEAYIOIIEM
MPOSKTUPOBAHUH M IKCIUTyaTallid YCTAHOBOK IO OYMCTKE T00ABOYHOW BOJBI U 0OCCIICUYCHUIO ONTHMAIBLHO-
ro BoAHO-XxuMuueckoro pexuma Ha TOC u ADC.
[IpodeccrnonanbHbie cTaHAAPTHI:
- 24.083 CrniennamucT-TeIIOAHEPTeTUK aTOMHOW CTaHIUH;
- 24.009 Cnenuanuct mo yrpaBJICHHIO MTPOEKTaMU U MporpaMMaMH B 00JIaCTH MPOU3BOJICTBA DIIEK-
TPOIHEPTUU ATOMHBIMH CTaHIIUSIMHU;
- 24.001 PaboTHUK 1O ONIEPaTUBHOMY YNPABICHUIO O0BEKTaMHU TETJIOBOM ANEKTPOCTAHIINU.

MecTto qucuumiuHbl B ctpykrype OOII BO

Nzyuenmne kypca «DPH3UKO-XMMHUYECKHE OCHOBBI BOJOIIOATOTOBKH» CBSI3aHO C HEOOXOAMMOCTBHIO
3HaHUH OCHOB MAaT€MaTHKH, XUMHUH, TEXHHUYECKOW TEPMOJMHAMHUKH, SKOJOTHH, ITHPOKOE HCIOIH30BAHUE,
KOTOPBIX HE TOJBKO JaéT BO3MOXKHOCTh HAan0OJIEe TOYHO BBIPA3UTh TEOPETHUYECCKUE 3aKOHOMEPHOCTH, HO H
SBIISIETCSI HEOOXOJMMBIM HHCTPYMEHTOM UX YCTaHOBJICHHS.

[Ipu ocBOEHMM NAHHOW MUCLUIUIMHBI CTYJEHT CMOXKET YaCTHYHO IMPOJAEMOHCTPUPOBATH TPYIOBBIC

byHKIIH:

- A/01.6 TexHuueckas MojaJiepkKa dKCIUTyaTallud 00OPYAOBAHUSI, TEXHOJIOTMUYECKUX CUCTEM, TPY-
6ompoBoaoB ropstueii Boasl u mapa (I1C 24.083);

- A/02.6 Opranusanus padot o HarpasieHuto aestenbHocTH npoekta (I1C 24.009);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSIHUS TEIUIOMEXaHHUUECKOTO 000PY10BaHMsI, TEXHOIOTUYECKUX
cucteM u Tpyoonposoos (I1C 24.083);

- B/01.6 Benenue 3agannoro pexxuma padotst obopyaosanus TOC (I1C 20.001);

- B/02.6 PykoB0/ACTBO U3MEHEHHEM PEXKHMMOB pabOThl U MPOU3BOJCTBOM MEPEKIIOUEHUH Ha 000py-
noBanuu TOC (T1C 20.001).

Komnerenuun oOydarwinerocsi, popmupyembie B pe3ybTarTe OCBOCHHS TMCLH-

IJINHBI
B nporiecce ocBoeHuUs JaHHOM AUCHUIUIMHBL y CTYIEHTa (POPMHUPYIOTCS CIIEAYIONINE KOMIIETEHINH:
npodeccuoHanbHbIe
3amauun podec-
CHOHAJIbHOM Jie- OOBexT uimm 06aacTb Kon n HaumeHoBaHue WHanukaTopsl JOCTHKEHUS
SITCIBHOCTHU 3HaHUA KOMIICTCHIINHU KOMIIECTCHIIHN
G
CO6op u ananu3 | TeroBble u [IK-1 cnocoben yuactBo- | 3-11K-1
MH(POPMALIMOH- | aTOMHBIE PJIEKTPUYECKUE | BaTh B cOOpe W aHaiu3e | 3HaTh: JOKYMEHTHI M CTaHIap-
HBIX CTaHIIUH, PEAKTOPbI HUCXOJHBIX OJAaHHBIX [JId | TBI OpraHu3alu B obJactu
MCXOJHBIX [JaH- | ¥ MaporeHepaTopsl MPOEKTUPOBAHUS DHEPro- | MPOEKTHOM NesITebHOCTH;
HBIX JJIs MPOCK- | aTOMHBIX OJICKTPOCTAH- 00BEKTOB U UX DJIEMEHTOB IMPUHIIUIIBI pa6OTBI OKCIlTya-
TUPOBAHUS 1AM, a B COOTBETCTBUHM C HOpPMA- | THPYEMOTO 00opy0BaHus,




TaKXe JAPYyroe
TEIIOMEXaHUYECKOe
obopynoBaHue
CorjlacHO  mpodeccuo-
HaJIbHON
NeSTeIbHOCTH;
HOPMATHUBHO-
TEXHUYECKast
JTOKYMCHTAIHSI U
CHCTEMBI
CTaHJapTH3AIIHH;
CHCTEMBI
JMAarHOCTUKH U
aBTOMAaTH3HPOBAHHOTO
yIIpaBJICHUS
TEXHOJIOTUIECKUMHU
nporeccamMmu B
TEIUIOIHEPTETHKE

TUBHOU JOKyMEHTalUen

TpyOOIPOBOJOB M TEXHOJIOTHU-
YeCKUX CHCTeM TypOMHHOTO
OTJICIICHUS

V-1IK-1

YmMmetb: pabortath ¢ mH(bOpMa-
IIMOHHBIM TIPOCTPAHCTBOM Ha
cepBepe (BeO-cepBepe) opra-
HU3AIMK U1 XpaHeHHs, oOMe-
Ha ¥ COBMECTHOTO HCIIOJIb30-
BaHU MH(OPMAIMH 1O TPOCK-
Ty

B-TIK-1

Brnaners: MeTonmmkaMu cocTaB-
JCHUA JIOKYMEHTAIlUH C OIH-
caHueM oObema paboT 10
HAIPaBJICHUIO TIPOEKTA;
METOJaMH KOHTPOJIS  KIIIOUe-
BBIX TIOKa3zarenend 3PQPeKTHB-
HOCTH M KayecTBa 110 HAIpaB-
JICHUIO MTPOEKTA.

Kontpons  co- | TennoBsle u [IK-8 Cnocoben o6ecne- | 3-1IK-8 3HaTh: KOHCTPYKTHB-
OJFOJICHUSI JKO- | AaTOMHBIE YuBaTh COOJIIOJIEHUE 3KO- | HhIE OCOOEHHOCTH U JKCILTya-
JIOTUYECKOU ANEKTPUUYECKUE JIOTUYECKOW OE30MacCHOCTH | TAIMOHHBIE  XapaKTEPUCTHKH,
0e30MmacHOCTH CTaHIIUHU, PEAKTOPHI Ha TMPOM3BOJCTBE U IUIa- | TEPPUTOPUAIEHOE PACIIOIOXKE-
HAa  TPOU3BOJ- | U MAPOTEHEPATOPHI HUPOBAaTh  JKO3allUTHBIE | HUe obOopynoBanus TOC wu
CTBE ATOMHBIX MEPOTPUSITHS U MEPOIPHU- | TEXHOJOTUYECKUX CUCTEM; Me-
ANEKTPOCTAHIIUHI, a SATHUS TI0 DHEPTO- U PECyp- | pONpPUATUS TI0 DHEPro- U pe-
TaKXe Ipyroe cocOepexEeHUI0 Ha TPOU3- | CypCcOCOEPEKEHUI0 U IKOJIOTH-
TEIJIOMEXAaHUYECKOE BOJICTBE 4yeckoil 06e30MacHOCTH Ha MpPo-
o0opynoBaHue W3BOJICTBE
COIJIaCHO V-IIK-8 YMeTs: npous3BOINUTH
npogecCuOHAIBHON pacyeTsl TEIJIOPHEpreTHIe-
NeSATEIbHOCTH; CKHUX CHCTEM C y4yeToM obec-
HOPMAaTHBHO- MEYEHUsST DKOJIOTHUECKOU 0e3-
TEXHUYECKas OMAacHOCTH;  MPOTHO3UPOBATH
JTOKYMEHTAIUs U BO3MOJKHBIE BapUaHTHI Pa3BHU-
CUCTEMBI THUS. CUTyallUd M MOCJEICTBUS
CTaHJapTU3AIUY; MIPUHUMAEMBIX pElICHUMN
CUCTEMBI B-IIK-8 Binaners: HaBbIkaMu
JTUATHOCTUKHU U MPOBEACHUST KOHTPOJISI Tpebo-
aBTOMAaTU3UPOBAHHOTO BaHWW OSKOJOTHYEeCKoW 0e3-
yIpaBiICHUS OTMAaCHOCTH TIPU BEJCHHUH pe-
TEXHOJIOTHYECKUMU )KuMa paboTel 00OpyIOBaHUS
MPOIIECCAMU B TOC; HaBbIKaMH MOBBIIICHUS
TETJIOPHEPTETUKE nokasareneii 3¢ eKTHBHOCTH
TETJIODHEPTETUIECKUX CHCTEM;
MPaKTUYECKUMHU TMOJXO0JaMU K
pa3paboTke KOHKPETHBIX HpH-
POI0OXPAHHBIX MEPONPUSITHI
[Tpuniuner  cu- | TennoBeie u INIK-10 Cnoco6en memon- | 3-11K-10 3HaTh: MpHHIMUI TTO-
CTEMHOTO TMOJ- | aTOMHbBIE CTPUPOBATh 3HAHUE NPHUH- | CTPOEHUS  ABTOMATHU3UPOBAH-
X0/la;  METOJBI | AIEKTPUICCKUE [ATIOB TIOCTPOCHHS aBTO- | HOM  CHCTEMBl  YIPaBICHUS
MOJEIIUPOBAHUS | CTAHLIUU, PEAKTOPbI MaTUYECKUX W aBTOMAaTHU- | TEXHOJOTMYECKUMH IIpoliecca-

MIPOIIECCOB "
CUCTEM, CTaH-
JapTHBIC  Cpejl-

Y TTapOTeHePaTOPhI
ATOMHBIX
AJIEKTPOCTAHIIUH, a

3UPOBAHHBIX CHUCTEM KOH-
TPOJIA U YIIPABJIICHUSA TCX-
HOJIOTUYCCKUMHU  ITPOLCC-

MU TEIUIOBBIX M  aTOMHBIX
AIEKTPOCTAHIIUI
V-TIK-10 Ymetn: pabotaTh C




CTBa AaBTOMATHU-
3allUMd TIPOEKTH-
pOBaHUs

TaKXe JAPYyroe
TETUIOMEXaHUYECKOEe
obopynoBaHue
COTJIACHO
npoeCCHOHATLHON
NeSTeNIbHOCTH,
HOPMATHUBHO-
TEXHUUYECKAsI
JTOKYMCHTAIHSI U

CaMH TEIUIOBLIX H AaTOM-
HBIX DJIEKTPOCTAHLIMI

MPOrPaMMHBIM  O0eCTIeUeHuEM
ACVII, omnepaTUBHO OTCIEKHU-
BaTh, CHUCTEMAaTU3UpPOBaTh U
aHAJIM3UPOBATh MOCTYIAIOLIYIO
uHpopmanuo, (HopMUPOBATH
IIpeJICTaBIeHUE 00 OnepaTuB-
HOM CUTYyallU1

B-IIK-10Bnaners: HUHCTPY-
MEHTAJIbHBIMU CPEJICTBAMU aB-

CUCTEMBI
CTaHJIapTU3AIIH;
CUCTEMBI

JUArHOCTUKH U
ABTOMATU3UPOBAHHOTO
yIpaBieHUs
TEXHOJIOTHYECKUMU
mpoleccamMmu B
TETJIODHEPTETUKE

TOMaTUu3aluu

Sajla‘m BOCIIUTAHUS, PC€ATUIYEMBIC B pPaMKaX 0CBOCHUA ITUCHUIIINHBI
B IMpouecce OCBOCHUA JAHHOM JUCIUTIINHBI PCAIM3YIOTCA CICAYIOIUC 3a/1a91 BOCIIUTAHU:

HanpasJienue/ Co3nanue yciaoBuii, | Ucnosb3oBanue  Boc- | BoBiieuenne B pasHo-

neJIn o0ecreynBarO KX NMHUTATEJbHOI0 TOTEH- | IVIAHOBYK0 BHEY4YeOHYI0
HHAIa Y4eOHBIX JHC- | AeSAITeIbHOCTD
HMILJIMH

IIpogeccuonanbHoe - (dopmupoBanue uys- | l.Mcnons3zoBanue Boc- | 1. Opranusanus Hay4yHO-

BOCIIMTAHHE CTBAa JIMYHOM  OTBET- | MUTATEIBHOIO MOTEHLM- | IPAKTUYECKUX  KOH(e-

CTBEHHOCTH 3a Hay4dHO-
TEXHOJIOTUYECKOE pa3BU-
tue Poccun, 3a pesyns-
TaThl UCCIIEIOBAaHUI U UX
nocneactus (B17)

ajla TUCIUIUIMH Tpodec-
CHOHAJIBHOTO MOYJIsS
Uist OpMHUPOBAHUS UyB-
CTBAa  JIUYHOH  OTBET-
CTBEHHOCTH 3a JIOCTHIXKE-
Hue ouaepcrsa  Poccnn
B BEAYUMX  HAy4dHO-
TEXHUYECKUX CEKTOpax U
dbyHIaMEHTAIbHBIX — HC-
cliefoBaHusAX, obecre-
YHUBAIOIIUX €€ DKOHOMH-
YeCKOe  pa3BUTHE H
BHEIITHIOIO Oe3omac-
HOCTb, MTOCPEICTBOM
KOHTEKCTHOTO OO0y4YeHHSI,
00CYXIeHUsT  COIralb-
HOM M IPaKTUYECKOU
3HAYUMOCTH  pe3yibTa-
TOB HAy4HBIX HCCIEN0-
BaHUM M TEXHOJIOTHYE-
CKUX pa3paboToK.

2 .Wcnons3oBaHue BOC-
MUTATEIIFHOTO IIOTCHIIH-
aya JUCIUIUTHH Tpodec-
CHOHAJIBLHOTO MOAYJIS
uist popMHUpOBaHUs CO-
UAJIbHOM  OTBETCTBEH-
HOCTH Y4YEHOrO0 3a pe-

pEeHLUN, KpYIIbIX CTO-
JIOB, BCTpeY C BEYILIMMHU
crequaiucTaMu  Ipen-
MIPUATUN SKOHOMHUYECKO-
ro CEeKTopa ropoga IO
BOIIPOCAM TEXHOJIOTHYE-
ckoro Jjupepcrsa Poc-
CHH.




3yJIBTaThl UCCIICAOBAHUI
U UX IOCIEACTBUS, pas-
BUTUSL  UCCIIEI0BaTElb-
CKHUX KayecTB IIOCpel-
CTBOM BBINOJIHEHUS
yueOHo-

UCCIIEI0OBATEIbCKUX  3a-
JlaHUW, OpPUEHTUPOBAH-
HBIX Ha U3y4eHHE U Ipo-
BEPKYy Hay4HbBIX (DaKTOB,

KPUTHYCCKUI aHaU3
nyOiukanuii B mpodec-
CHOHAJIIBHOM  oOactw,
BOBJICUCHHA B PCaJIbHBIC
MEXTUCLHUILTHHAPHbIC
Hay4JHO-
HCCIIE/IOBATEIIbCKUE
MPOEKTHL.

IIpogeccuonanbHoe
BOCIIMTAHHE

- (opMupoBaHue OTBET-
CTBEHHOCTU 3a mpodec-
CHOHAJIBHBIN BBIOOD,
npodeccuoHanpHOe pas-
BUTHE U Tmpodeccro-
HanbHbIe perrenus (B18)

Hcnonb3oBanue BOCHU-
TaTEJIbHOTO IOTEHLIMaja
JUCLHUIUIMH T1TpodeccHo-
HaJIBHOTO MOAYJA JUIs
dbopmMHpoBaHUsA Yy CTY-
JIEHTOB OTBETCTBEHHOCTH
3a cBOe ImpodeccuoHalb-
HOE pa3BUTHE IOCpE.-
CTBOM BBIOOpa CTYJIEH-
TaMUd HMHJIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX  Tpa-
€KTOpHH, OpraHu3alux
CHUCTEMBI OOILICHUS MEX-
Iy BCEMH Y4YaCTHHKaMU
00pa3oBaTeNbHOrO MpO-
necca, B TOM YHUCIE C
HCIIOJIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX  TEX-
HOJIOT .

1.Opranuzanus Hay4HO-
IIPaKTUYECKUX  KOH(e-
pPEHIMI, KpYIJbIX CTO-
JIOB, BCTPEY C BEAYLIUMU
CHELMAIMCTaMU  TIpel-
MIPUATUNA SKOHOMHUYECKO-
ro CeKTopa ropoja IO
BOIIPOCaM TEXHOJIOTHYe-
ckoro Jmaepcrsa Poc-
CHH.

2. Y4yactue B MOATOTOB-
Ke MyOJuKanui B BBICO-
KOPEUTHHIOBBIX PELEH-
3UpYEMbIX HAay4HBIX H3-
TAHUSIX

CTpykTypa u coaepkaHue y4eOHOM AU CIUTIIUHBI
JlMcuuIUIMHA MPenoiaeTcs CTyAeHTaM B 3-eM ceMecTpe sl 04HOM (opMmbl oOyueHus. Obmas Tpy-
JOCEMKOCTh JUCHHUIIIINHBI COCTABJIIACT 3 3a4eTHBIX CAUMHUIBI, 108 ak. gaca.

KanengapHbiil niian

Ne | Ne HaunmenoBanue pasjaena Buabl yueOHoOI q1eATeIbHOCTH ATTecTa Makcu
P T (TemMbl) AUCUMIIIIMHBI (B yacax) U pas- MaJib-
a e o ° pi () £: 1 HBI
3 M < = (¢opma) oas
a bl e 2 O 3a
F r **
€ = < = A pa3aen
= 2 = =z
J e = o < ~
o %z © < o
a > ) < = [~
=4} = = = @)
1 1 | O6mas xapakTepucTUKa BO- 16 2 14 Kn-1 25
nel U BomomoaroroBka. Oc-




HOBHBIC TIOKa3aTelH Kade-
CTBa BOJIbI.

2 | IlpenBaputenbHas OYHCTKA 18 2 4 |12
BOJIBI
3 | BogHO-XMMHUYECKUH PEXUM 18 2 412 | 12
TEIUIOTEXHUYECKOTO  000py-
JOBaHHUS

2 4 | Ilpouecchl KOPpPO3UH MeTal- 20 4 4/2 | 12 Ki-2 25
JIOB
5 | ®u3UKO-XMMHUYECKHE OCHO- 20 4 4 |12
BBl TIOBEJCHUS TMPUMECEH B
BOJIHOM TETUIOHOCHUTEJIC

6 | [IpoMbINIIICHHBIE  CTOYHBIC 16 2 14
BOJIBI

BuJ npoMe:KyTOYHOI aTTecTallnu 108/4 | 16 16/4 | 76 3 50

* - COKpalllcHHOE HauMEHOBaHUE (POPMbI KOHTPOJIS

** - cymMMa MaKCHMallbHBIX 0ajioB J0bkHA ObITH paBHa 100 3a cemecTp, BKIIOYas 3a4eT U (WIIK)
9K3aMeH
CoxkpaleHHOe HaUMEHOBaHUE (POPM TEKYIIET0 KOHTPOJIS U aTTECTAI[UH Pa3/IeoB:

O0o3HaYeHNE ITosiHOE HAaUMeHOBaHHUE
Kn Komnoksuym
3 3auer

Coaep:xaHue JJEKIIHOHHOI0 Kypca

Y4yeOHo- MeTOaH-

TeMbl JeKIHHA. Bcero
yeckoe odecrneve-
Bonpocsl, oTpadaTpiBaemMble Ha JIEKIHH Jacos Hne
1 2 3
Jlexyusa 1. Obwas xapakmepucmuka 600bl U 86000n0020mogka. OcHosHbvle 2 1-5

nokaszamenu xavecmea 600vl. YKecTKocTb, 1IenouHoctb, pH, okwuciuse-
MOCTb, KOHIIEHTpPAIlMsS MOHOB, KOHIEHTpAIUs TpyOOAUCIIEPCHBIX MpUMe-
CeH, CYXOMl OCTaTOK, MPOKAJIEHHBIM OCTAaTOK. ECTECTBEHHBIN XUMHUYECKUI
COCTaB MOBEPXHOCTHBIX U MOA3EMHBIX PUPOJIHBIX BO/I.

Jexyusa 2. IIpeosapumenvras ouucmka 600bl. [IpuHIUNHUATIEHBIE TEXHO- 2 1-5
JIOTHYECKUE CXEMBl YCTAaHOBOK i 00pabOTKH BOJBI METOJIAMH OCaXJie-
Hus. [IneHoyHOE M1 00beMHOE (DMITBTPOBAHUE, MEXAHU3M 3aJIEPIKAHUS TPY-
6oaucnepcHbIX npuMeceid. PaboTa HaChITHBIX M HAMBIBHBIX COPOIIMOHHBIX
¢unbTpoB. TpeboBanus, npeabsBiIseMble K (UIBTPYIOLUIMM MaTepuanam
111 GUIIBTPOB HACHIITHOTO ¥ HAMBIBHOTO THIIA.

Jexyus 3-4. BoOno-xumuueckuti pexcum meniomexHuuecko2o 0oopyoosa- 2 1-5
Hus. BopHoxummueckue pexkumbl (BXP) temnorexHMuecknx OOBEKTOB.
OcHoBHble 3amaun BXP. Ilytn nocrymieHus npuMeceld B IUKIBI Hapo-
TypOuHHOM ycTaHOBKH. [loBeneHune mpumMeceil BOAHOTO TEIUIOHOCUTENS B
ITapOBOJITHOM TPAKTE.

Jexyus 5-6. Ilpoyeccwvt kopposuu memannos. Buasl KOppO3UOHHBIX MPO- 4 1-5
11eccoB. XUMHYECKasi U DJIEKTPOXUMHUYECKas KOppo3us. Buasl xoppos3u-
OHHBIX TTOBPEKJIESHUM pa3IMUHbBIX CTAJIel U CIJIaBOB. XapaKTEPHUCTUKA OC-
HOBHBIX METOJIOB 3aIlllMTHl METalia MPH IKCIUTyaTalldd U TPOCTOSIX 000-
pyJIOBaHUS, BBIOOP THITA BOAHO-XUMHUYECKOTO PEKUMA.

Jexyus 7-8. Quszuko-xumuyeckue 0CHOBbL NOBeOeHUs. npumecell 8 600HOM 4 1-5
menaonocumene. OCHOBHBbIC (DH3UKO-XUMHUYECKHUE IPOIECCHI, ITPOTEKAIO-
I[€ B BOJHOM TeIUIOHOcUTele. M3MeHeHne cBOMCTB BOALI. Bruinenenue




TBEep0i1 da3pl B (hopMe HAKHUMHK | MIIama.

Jexyusa 9. Ilpomviunennvie cmounvle 600vl. Kitaccudukamuss mpoMBbII- 2 1-5
JIEHHBIX CTOYHBIX BOJ. OCOOEHHOCTH UX OYUCTKHU. METOMIbI OUUCTKU MPO-
MBIIIJIEHHBIX CTOKOB OT HEPTEHIPOAYKTOB.
IlepeyeHb NPaKTHYECKUX 3AHATHH
Tema npakTuuyeckoro 3anaTus. Bonpocsl, orpadaTrbiBae- Bceero quﬁﬂo-ﬁMeTozm-
Mble HA MPAKTUYECKOM 3aHATHHI 4aCOB ecKoe obecrete-
HHe
1 2 3
XHUMHYECKUN KOHTPOJIb pabouelt cpebl TEXHOJOTHUECKHX KOHTYpOB. CH- 8 1-5
cTeMa XHUMHUKO-TEXHOJOTHUYECKOT0 MOHUTOPHHTA JUIsl TETUIOdHEpreThye-
CKHX OOBEKTOB.
XuMHUYecKasi 3alluTa TEIJIOIHEPTreTUYECKOTO 000pyaoBaHus. Y CIOBUS 8 1-5

IIPpUMCHCHUA.

IlepeyeHnb 1a60paTOPHBIX PadoOT - He MPeIyCMOTPEHbI Y4eOHbIM IIJIAHOM

3amaHus I CaMOCTOATEIbHOI Pa00ThI CTYACHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
JacoB

Y4yeOHo- MeTOaH-
yeckoe odecreye-
HUE

1

2

3

Ilpeosapumenvuas ouucmka 600vl. Y najleHUe TPyOOIUCIIEPCHBIX U KOJI-
JOUJIHBIX TpUMecedl W3 MPUPOIHBIX BOJA. DUMKO-XUMUYECKHE OCHOBBI
KOAryJSIIIUK TIPUPOTHON BOJBI. VI3MEHEHHE XUMHUYECKOTO COCTaBa BOJIBI
npu Koarynauuu. [IpuHIUNHATbHbIE TEXHOJIOTUYECKUE CXEMbl KOoaryJs-
[MOHHBIX YCTAaHOBOK. XWMHUYECKHE PEaKIMU, MPOTEKAIONINE TTPH MU3BECT-
koBaHuU BOJbI. [Ipumensiembie pearentsl. [Iponecc u3BecTkoBanus. Pac-
9eT 7036l u3BecTu. [IpuHIun paboTel ocBeTnuTes. [loBeneHre B3BemIeH-
HOTO CIIOSI B OCBETJIUTEJE.

16

1-5

Boono-xumuueckuii pesxcum mennomexuuueckoco obopyoosanus. Hopmbl
KayecTBa TEXHOJIOTHYECKHX BOJ: A00aBOYHON (00paboTaHHOW ) BOJIEI,
npsiMON M 0OpaTHOW BOJBI TEIJIOCETH, KOTJIOBOW BOJBI U Iapa MapoBbIX
KOT10B. MeToabl nognep:xxanus BXP.

15

1-5

Ilpoyeccvr kopposuu memannos. OCHOBBI KOPPO3MOHHBIX IPOLECCOB HA
o0opynoBanuu paioHHBIX TeruoBbIX cTaHImil (PTC) u kBapTambHBIX KO-
TEeTBHBIX. XUMHYECKasl 3alldTa TEIJIODHEPTETHIECKOT0 O000PYI0BaHUS.
VYcnoBus npuMeHeHus1. XUMUYECKUE MAaTEPUAIIBI.

15

Du3UKO-XUMUYECKUE OCHOBbL NOBEOCHUsI NpUMecell 8 B00HOM MeNJIOHOCU-
mene. OCHOBHBIE (PU3MKO-XHUMHUYECKHE TPOIECCHI, MPOTEKAIOIINE B BOJI-
HOM TerioHocutene. 3meHenne cBoCTB BOABL. Brimenenue tBepaoit da-
361 B (hOpMe HAKHUIIHU U [UTaMa.

15

1-5

Ilpomvluinennvie cmounvie 600bl. MeTop1 00pAOOTKH BOJI TIOCTIE KOHCEP-
Ballud OOOPYIOBaHHMS W KHUCIOTHOW O4HCTKU. [lyTM cokparieHus
ITPOMCTOKOB.

15

PacuyeTrHo-rpaduyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM




KypcoBasi padoTa He npexycMoTpeHa Y4eOHBIM INIAHOM

Oo0pa3oBaTebHbIC TEXHOJIOTHHI

[Tpu peanuzanuu yueOHOrO MaTepHalia Kypca MCIHOJIB3YIOTCS pa3sInyHble 00pa3oBaTeIbHBIE TEXHO-
JIOTHH, CTIOCOOCTBYIOIIME CO3JIaHUIO aTMOc(epsl CBOOOTHON M TBOPUYECKOW AMCKYCCHM KaK MEXKIy Ipero-
JlaBaTeNieM M CTYACHTaMH, TaK M B CTyJeHYECKOH rpymme. Llenpio npu 3ToM sBiseTcs BEIpabOTKa y CTyICH-
TOB HABBIKOB M KOMIICTEHIIMH, ITO3BOJISIOIIMX CAMOCTOSITEIBHO BECTH HCCIIEAOBATEIbCKYI0 M HAay4YHO-
HeJarorHYecKyto padboTy.

[TpakTHueckas HOATOTOBKA NPHU peaan3aluyl yueOHOW JAUCIMIUIMHBI OpPraHUu3yeTcs IMyTeM IpoBee-
HUSI TPAKTHYECKUX 3aHATHUH, MPEAyCMaTPUBAIONIMX ydacTHe OOyYarOIIMXCSl B BBINOJIHEHHH OTAEIBHBIX
AJIEMEHTOB padoT, CBA3aHHBIX ¢ OyayIIel mpodeccnoHATBHOM 1eATEeTHbHOCTBIO.

[IpakTyeckast MOATOTOBKA TAK)Ke BKIIIOYACT B CEOS 3aHATHS JIGKIMOHHOTO THIIA, KOTOPBIEC Mpeny-
CMaTpHBAIOT Iepenady ydeOHol nHpopManuu 00ydJaromuMcs, HeOOXOMMOM sl TIOCJIEAYIOMIETO BBIOJI-
HEHHs padoT, CBSI3aHHBIX ¢ OyaymIei mpodecCHoHABHON AeSITeIbHOCTHIO.

AyauTOpHBIE 3aHATHS IPOBOJTCS B BUJIE JICKLUII ¢ ucrionb3oBanueM [1K 1 KoMITBIOTEpHOTO MpOeK-
TOpa, MPaKTHYECKUX 3aHATHH, ¢ ucronszoBanueM [1K npu nposenennn pacueroB. CamocTosTenbHAs paboTa
CTYZICHTOB TIPOBOJUTCS O] PyKOBOJCTBOM IIpEIOaBaTelieii, ¢ OKa3aHUEeM KOHCYJIbTALUI M MOMOIIH MPU
HOATOTOBKE K KOHTPOJILHBIM Pa00OTaM, BHITIOHEHUH JIOMAIIHUX 33/1aHHH.

DOoH/ OLIECHOYHBIX CPEICTB

@DOHJ| OLEHOYHBIX CPEACTB O JUCHMILIMHE 0OECIEUMBACT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3yJIbTaTOB 00yUeHUs (KOMIETEHIINI 1 UX HHIUKATOPOB) MMOCPEACTBOM MEPONPUATHI TEKYILEro, pyOeKHOTO
U IPOMCIKKYTOYHOI'O KOHTPOJIA 110 JUCHUIIIINHE.

CBs3b MCKIAY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMHU 1 (l)OpMaMI/I KOHTPOJII UX OCBOCHUA NIPCACTABJICHA B
cieayromiei Tadauue:

HanmeHnoBanue kon-
Ne Kon n HauMeHoBaHME MHAUKATOPA J10- HanmenoBanue

TPOJIUPYEMBIX pa3aciioB o
/1 p py(TeMLI? A CTHKCHUSA KOMIICTCHIITUN OIICHOYHOI'0 CPEACTBA

Bxo/1HOM KOHTPOJIb

Bompocs! BXOTHOTO KOH-
TpoJisi (YCTHO)
ATTecTanys pa3/ieNioB, TEKYIIUi KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoif KOHTPOJIb

1 Paznen 1
3-I1K-1, V-IIK-1, B-IIK-1, Komnoksuywm 1
2 Pazpnen 2 3-T1K-8, 3-TI1K-10, Y-IIK-8, V-IIK-10, KOILIOKBIHYM 2
B-IIK-8, B-TTK-10 M
[Ipomexxyrounas arrecranus
3-T1K-1, 3-T1K-8, 3-I1K-10, V-IIK-1, V- B (
1 |3auer TK-8, V-TTK-10, B-TIK-1, B-TTK-8, B- | = /POCH! K 3aHeTy (IHeb-

MEHHO)

I1K-10

O1eHOUHBIE CPEACTBA JIi BXOJHOIO KOHTPOJIS MPEJCTABISAIOT cO00i BOIIPOCH], KOTOpBIE 3a7ar0TCs
CTYZIEHTaM B YCTHOH opme.

B kauecTBe OLIEHOYHOI'O CpEACTBAa TEKYIIET0 KOHTPOJSI MCHOJB3YETCSI KOMIUIEKT Pa3HOYPOBHEBBIX
3aJa4 10 BapUaHTaM.

B kauecTBe OLIEHOUYHOTO CpECTBa ATTECTALIMM PA3/IeNa UCII0JIb3YETCSl KOJTIOKBUYM.

JU1 IpOMEXYTOUHOM aTTecTaluy NPEAYCMOTPEHBI BOIIPOCHI K 3a4ETy.



[To uroram 0Oy4eHUs BBHICTABIISCTCS 3a4eT.
Bonpocbl BXOAHOT0 KOHTPOJIS
. B 4eM oTiimume cBOMCTB )KHUIKOCTH OT TBEPABIX U Ta3000pa3HBIX TEJ.
. JlaTh TIOHSITHE O TUIOTHOCTH, YACITHHOM BECE, COKMMAEMOCTH TEJL.
. JlaTh IOHSTHE O TUIOTHOCTH, TEMIIEPATYPHOM PACIIUPEHUH, BI3KOCTH.
. Chopmynuposats 1 u 2 3akonsl HetoTOHA.
. Chopmynuposats 3 3akoH HproToHa.
. JlaTb MOHATHE O CHJIaX UHEPIMH U UX MPOSIBICHUN
. ChopmynupoBaTh 3ak0oH Apxumena.

NN N R W N~

8.Yro takoe uncino Pelinonpaca? Yto oHo Xapakrepusyer?

OneHoYHBIE CPeICTBA TEKYIEr0 KOHTPOJISI

Tekymuil KOHTPOJIb IIPOBOJUTCS IO KAKIOW TEME IPAKTUYECKOrO 3aHATHUS C LEJIbI0 ONPEIACICHUS
YPOBHSI CaMOCTOSITEJIbHOW pabOThl CTyJEHTa HaJl y4eOHbIMH MaTepHajaMH JUCLUUIUIMHBL Pe3ynbraThl Te-
KYIIEro KOHTPOJS BIMSIOT Ha PEUTHHI cTyleHTa. [IpoBoauTCs Mo pe3ysibraTaM BBIIOJIHEHHS U 3aIUThI
IPAaKTUYECKUX 3aHATHH, Ha OCHOBAaHUM PEIICHUS CTYACHTAaMH CAMOCTOSITENIbHBIX PA0OT U KOHTPOJIBHBIX pa-
00T CTyJIeHTaMU 3209HON (hOPMBI O0yUECHHUS.

Bonpocsl k KosutokBuymy 1.

1. XKecTkocTb, HIEN04HOCTH, pH, OKHCIIEMOCTD, KOHIIEHTPAIUS HOHOB, KOHLIEHTpaLusl rpyoouc-
IIEPCHBIX IIPUMECEH, CYXOM OCTAaTOK, IPOKAJICHHBIN OCTATOK.

2. EcrecTBeHHBII XUMHUYECKUI COCTaB TOBEPXHOCTHBIX M MOJ3EMHBIX MPHUPOTHBIX BOJ.

3. [IpuHIMNIaTBHBIE TEXHOJIOTUYECKHE CXEMBI YCTAHOBOK Il 00paOOTKU BOJBI METOaMHU OCaXK/Ie-
HUSL.

4. [IneHouHoe U 00beMHOE (UIBTPOBAHUE, MEXAHU3M 3a/iepKaHMsl rpyOOIMCIIEPCHBIX TPUMECEii.

5. PaGoTa HachITHBIX U HAMBIBHBIX COPOIIMOHHBIX (PHIIBTPOB.

6. TpeboBaHus, MpeabsBIIsAeMble K GUIBTPYIOIIUM MaTepraiam /Ui GUIbTPOB HACHITHOTO U
HaMBIBHOI'O THIIA.

7. BomHoxumuueckue pexumsl (BXP) rennorexanuecknx oObEKTOB.

8. OcHoBHbIe 3a1aun BXP.

9. ITytu nocTyruieHus npumeceit B IMKJIbI MApOTYPOMHHON YCTaHOBKH.

10. IToBenenue mpuMeceil BOAHOTO TEIUIOHOCUTENS B TAPOBOISIHOM TPAKTE.

Bonpocs! k KosuiokBuymy 2.

1. Busibl KOppO3HOHHBIX HPOIIECCOB.

2. XuMHYeCKas ¥ AJIEKTPOXHUMHYECKast KOPPO3USI.

3. Buapl KOppO3HOHHBIX TTOBPEKACHUHN Pa3IMUHBIX CTAJIECH U CIUTABOB.

4. XapaKTepHCTHKa OCHOBHBIX METOOB 3aIlIUThl METaJUIa P SKCIUTyaTalluy U MPOCTOSIX 000pyA0-
BaHUsI, BEIOOP THIIA BOJTHO-XUMUYECKOTO PEXHUMA.

5. OcHOBHBIE (PU3UKO-XUMHUYECKHUE MTPOLECCHI, TPOTEKAIOIINE B BOJHOM TEIJIOHOCUTEIIE.

6. VI3MeHeHMe CBOWCTB BOIBI.

7. Boigenenue tTBepoii pa3sl B hopMe HAKUIU U IIIama.

8. Knmaccumkanus mpOMBIIIIEHHBIX CTOYHBIX BOJI.

9. OCOOEHHOCTH UX OUUCTKH.

10. MeTo/b! OYMCTKH MPOMBIIIJICHHBIX CTOKOB OT HE(PTENPOTYKTOB.

IIIxaJja oueHUBAHUA KOJIIOKBHYMA

TeopeTnueckuii BOPOC paccMOTpPeH B MOIHOM oObeme. CTyIeHT MOXKET JaTh
«3a4yTeHo»
MOSICHSTFOIIINE KOMMEHTaPHH.

TeopeTrueckuii BOIPOC pacCMOTPEH HE B MOJHOM oO0beMe. CTyleHT He MOXKET
«He 3aureno»

JAaTh MOACHAIOIME KOMMCHTApHHU.




KonTpoabHasi padora

KonTponbHas paboTa npeacTapisieT co00i pelieHre CTyJeHTaMHi pa3HOYPOBHEBBIX 3a/1a4.

3anaua 1. Onpenenuts npousBogutenbHocTs BITY s KOC, paboratomieii Ha TBEpIOM TOILIHBE,
MotHocThIo 2400 MBT npu ynensHOM pacxoze napa 3 /MBT 1151 6710KOB CBEpXKPUTHUYECKOTO JaBICHUS.

3amaua 2. Onpenenuts npousBoauteabHOcTh BITY mis npomeinuiennon TOL, cxxuraromeit 400 1/4
Mazyrta. CyMMapHas mapornpor3BOAUTEILHOCTh OapabanHbiX KoTiaoB TOLI paBua 1840 1/4. [IpomyBka KOT-
noB — 1 %. Ha npousBoactBo nepenaercs 110 1/4 napa. BozBpat konnencara coctasisietr 70 1/4.

3agayva 3. OnpeaenuTs NTpou3BoAUTENHLHOCTE BITY 1st moAnMTKY 3aKphITON TEIJIOBOM CETH Ha
TOII momHOCTHIO 720 MBT (2 % T-250/300-23,5-2 1 2 x T- 110/120-12,8-5).

3anaua 4. Onpenenuts npousBoauteabHocTh BITY s ['POC (3 x K-800-23,5-5 u 2 x K-500-23,5-
4), paboTaroineii Ha TBEPIOM TOILUIUBE, P YACIBHOM pacxojie mapa, paBHOM 3,5 T/MBT.

3anada 5. Onpenenuts npousBoguteabHOcTh BITY mns TOL, paboTaromeit Ha raze. CymmapHas na-
POIPOU3BOAUTENBHOCTE Oapabanubix KOTIIOB TOL] paBHa 1260 /4. [IpoayBka koTinoB coctasiser 1,5 %.
Buemnue norepu pabodero tena coctaBistoT 20 1/4.

3amaua 6. Onpenenuts npousBoauteabHOCTs BITY mis 'POC momtHocThio 2900 MBT, coxkuraromeit
680 1/4 ma3zyta. Y nenbpHbIN pacxon napa 3 /MBT.

3amaya 7. Onpenenuts npousBoautTeabHocTh BITY mist npombiiuienHoit TOL (yenoBus 3anaqn 2)
IpU IPUMEHEHUHN TEPMHUUECKOU CXEMbI 00€CCOIMBaHUS (MHOTOCTYIIEHUATON UCTIAPUTEIILHONW YCTAHOBKH).

3amaua 8. Onpenenut npousBoauteabHocTs, BITY A5 moANUTKY 3aKphITON TEIIOBOM CETH C TpaH-
3UTHBIMU MaructpayissMu Ha TOLl, cymmapHas TemsoBast MOLIHOCTb OTOOPOB KOTOpoW coctamiser 1028
MBT.

HIkana oueHMBaHNsI KOHTPOJIbHOI PadOTHI

«3auTeHO» Tekct ycnmoBus 3aau MPUBEIEH MOJHOCTHIO. PaboTa BBIMIONHEHA HAa OJHON CTOpOHE
mucta. Pemenue 3ajauu BeAeTCs MO3TAIHO, C MOSICHEHHEM KaKJOTO XO0Jla PELISHUS.
[lepen BeIYMCIIEHHEM MCKOMBIX BETMYMH BHAYaje JaHa pacueTHas ¢opmyna B OYKBEH-
HOM BBIPAXXEHUH, 3aTEM IOJCTABJIEHbI YUCICHHbIC 3HAYEHUS BCEX BXOSAIINX B HEE Ma-
pametpoB. [Ipu pemennu 3a1aun coOIr01aeTCs €AUHCTBO Pa3MEPHOCTEN BEIMYNH, BXO-
JSLIUX B TY WIK UHYIO 3aBUCUMOCTb.

«He 3auteno» | TekcT ycnoBus 3aJaud IPUBEACH HEMOJHOCTHI0. OTCYTCTBYET MO3TAITHOE PEILIECHUE 3a-
naun. CTyIeHT He MOKET MOSCHUTh XoJa pemieHud. [lpu pemenun 3anauu He coOuto-

JC€HO €INHCTBO paSMepHOCTGI\/JI BCJIMYHMH, BXOAAIINX B TY WX UHYIO 3aBUCUMOCTb.

Bonpocsl k 3auery

1. XKecTkocTb, men04YHOCTh, pH, OKHCISIEMOCTD, KOHIIEHTPAIM HOHOB, KOHLIEHTpalus rpydoauc-
MIEPCHBIX ITPUMECEH, CYXOM OCTAaTOK, TPOKAJICHHBINA OCTATOK.

2. EcTecTBeHHBIN XMMUYECKHI COCTaB TOBEPXHOCTHBIX U MOJ3EMHBIX TPUPOIHBIX BOJI.

3. [IpyHIMNIMaTBHBIE TEXHOIOTUYECKHE CXEMbI YCTaHOBOK U1l 00pabOTKM BOJIBI METOAAMHU OCAXK/Ie-
HUSL.

4. IInenounoe U 06beMHOE GUIBTPOBAHKUE, MEXAHU3M 3a/IepKaHHs IPyOOIMCTIEPCHBIX TPUMECEH.

5. PaGoTta HachIMHBIX U HAMBIBHBIX COPOIIMOHHBIX (DUITBTPOB.

6. TpeboBaHwMs1, MpeabSIBIIEMbIE K QIIIBTPYIOIINM MaTepraiam i GUIBTPOB HACHIITHOTO ¥ HAMBIB-
HOTO THIIA.

7. Bognoxumuueckue pexumbl (BXP) TernnorexHuueckux o0bEKTOB.

8. OcnoBuble 3a1aun BXP.

9. [TyTu nmocTyIuieHus MpUMecei B LIMKJIIbI NApOTYpOMHHOMN YCTaHOBKH.

10. IToBenenue mpumecel BOAHOTO TEIUIOHOCUTENS B TAPOBOJISTHOM TPAKTE.



11.
12.
13.
14.

Buzbl KOPpO3MOHHBIX IIPOLECCOB.

XUMHUECKas M AIEKTPOXHUMUYECKAst KOPPO3HSL.

Bupl KOppO3MOHHBIX TIOBPEKACHUH Pa3IMUHBIX CTAJICH U CIUIABOB.

XapakTepuCTHUKa OCHOBHBIX METOJIOB 3aIlIMThI METAJIJIA P SKCILTyaTalluy U MPOCTOSAX 000pyI0-
BaHUsI, BEIOOP THITA BOJTHO-XMMHUYECKOTO PEXKHUMA.

15.
16.
17.
18.
19.
20.MeToapl OYUCTKU MTPOMBIIUICHHBIX CTOKOB OT HEPTETIPOTYKTOB.

OcHOBHBIE PUZUKO-XUMHYECKHE MTPOIIECCHI, TPOTEKAIOIINE B BOAHOM TEIUIOHOCHUTETIE.
N3menenue CBOMCTB BOJBI.

Brinenenue tBepaoit passl B popmMe HAKUIH U HIJIAMA.

Knaccuukanus mpOMBIIIIEHHBIX CTOYHBIX BO/I.

OCOOEHHOCTH UX OYUCTKH.

IIkaJbl OLleHKH 00pa30BaTeJIbHBIX J0CTHKEHU

baaasl | Baaabl 3a (Ouenka (0as
(UTOTOBOI1 | pa3iesibl | 3a OTBET Ha
. . TpebGoBanus K 3HAHUAM
PEUTHUHTOBOU 3a4yere)
OIICHKH )
— OrmeHka «3a4TEHO» BBICTABISICTCS, €CIIM CTYACHT HMMEET
3HaHHUS OCHOBHOTO Marepwalia, €clid OH IIPOYHO YCBOWII
MPOrpaMMHBII  MaTepuajn, TMOCIeAOBaTeNbHO, YETKO U
JIOTHYECKH CTPOWHO €ro M3jaraeT ero Ha 3advere, BiaJeeT
«3aumenoy
100-60 30-50 - 30-50 6106 HEOOXOJUMBIMH HaBBIKAMM W TPHUEMaMH HMX BBITOJHCHHUS,
YMEET TECHO YBSI3BIBATH TCOPHIO C MPAKTUKON
— VYueOHbIE JOCTHXKEHHS B CEMECTPOBBIM Mepuon U
pe3ynbrataMud  pyOeKHOTO0  KOHTPONS  JEMOHCTPUPYIOT
JIOCTATOYHYIO CTETICHb OBJIAJICHUS MPOTPAMMHBIM MaTSPHUAIIOM.
— OrmeHka «He 3a4TEHO» BBICTABISETCS CTYJAEHTY, KOTOPHBI HE
3HaeT 3HAYUTETBHOW YacTH MPOTPaAaMMHOIO MaTepuaina,
JIOITYCKAaeT CyIIeCTBeHHbIe omuOKU. Kak mpaBuio, oneHKa «He
3aUTEHO»  CTAaBUTCA  CTyJAEHTaM, KOTOpble HE  MOTYT
59-0 0g.0 | (e 3aumetioy| TPONOIKHATE oOyueHue 0Oe€3 JOIMOJHUTEIBHBIX 3aHATHH TIO0
- 0-29 6annoe | coOTBETCTBYIOIIEH AUCIUILIMHE.
— VYueOHblE JOCTHXKEHHS B CEMECTPOBBIM Mepuox U
pe3ysibTaTaMu  PyOSKHOTO KOHTPOJS JEMOHCTPHPOBAIM HE
BBICOKYIO CTETEeHb OBJIAJIEHUS MPOTPAMMHBIM MaTepUATIOM IO
MHHUMAJIBHOM TUIAHKE.
Cymma Ouenka no 4-x 3auer Ouenka oaxammust
0aJ1J10B 0aJbHOIM HIKaIe (ECTS) pazatt
90 - 100 5 (0TAM4YHO) A OTJINYHO
85 -89 B OYECHH XOPOIIO
75-84 4 (xoporo) C XOpOIIIO
2072 3a4TEHO
6569 D YAOBJIETBOPUTEIHLHO
60 — 64 3 (yROBIETBOPHTENLHO) E MOCPEJICTBEHHO
Hwmxe 60 | 2 (HEyZOBIETBOPUTEIHHO) 3aq};eeH0 F HEYJOBJIETBOPUTEIBHO

YueOHO-MeTOoAN4YecKoe U MHPOPMALIMOHHOE o0ecriedyeHre y4eOHOM TN CIMIIMHBI

OcHOBHas uTeparypa:




1. UBanoga, 1. B. ®u3uko-xuMu4ecKkrue OCHOBBI BOJOMOATOTOBKU. Ompenenenre o0Ieid menouHo-
CTH W KECTKOCTH BOABI : yueOHoe mocobue / U. B. UBanoBa. — Cankrt-Ilerepoypr : CIIGIJITY, 2015. — 32
c. — ISBN 978-5-9239-0794-0. — Texkcr : a5eKTpoHHbIH // JIaHb : 371eKTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/71869

2. YmaxoBa, U. I'. Hayunsle u MH)XeHEpHbIE OCHOBBI BHIOOpPA METO/J0B OUMCTKU MPHUPOJIHBIX, CTOY-

HBIX BOJ M 00paboTku ocazka : yuebHoe nmocobue / U. I'. Ymakona, FO. B. KopueBckas, I'. A. ['openkuna.
— Owmck : Omckuit TAY, 2019. — 155 ¢. — ISBN 978-5-89764-788-0. — Tekcr : anektponHsblii // JlaHb :
NIEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/119213

JlononHuTenpHas tuTepaTypa:

3. Bugun, 0. B. Texnuueckass TepMOAMHAMHKA U TeIioMaccoodMeH : ydeOHoe mocobue / FHO. B.
Bunun, B. C. 3n106un. — Kpacnosipck : COVY, 2020. — 332 ¢. — ISBN 978-5-7638-4212-8. — Texkcr :
9JIeKTPOHHBIN // JIaHb : aekTpoHHOo-Onbmoreynas cucrema. — URL.: https://e.lanbook.com/book/181569

4, Hapeimikus, /. I'. PaBHOBecusi B pacTBopax 3iekTposntoB. Pacuersl ¢ Mathcad : yuebHoe moco-
oue / JI. I'. Hapbimkun, M. A. Ocuna, B. ®@. OukoB. — Caunkrt-Ilerepbypr : Jlanp, 2018. — 180 c.
https://e.lanbook.com/reader/book/101866/#179

5. OmeHka Ka4ecTBa BOJ M UX CIIOCOOHOCTH K 00paboTke : yueOHoe nocodue / U. I'. Ymrakosa, I'. A.
lopenkuna, A. A. KageiceBa, O. B. Illupouenko. — Owmck : Owmckuit ['AY, 2014. — 88 c.
https://e.lanbook.com/reader/book/64861/#8

[TporpammHuoe obecnieuenue u IHTepHET-peCcypChl:
[10: «Wordy, «Power Paint» mo0bix Bepcuii (xenatenbno He Huke Office 2003).

IMTouckoBeie cucteMsl B cetu MuTepHeT — Yandex.ru, Google.com

MaTepuajibHO-TeXHHYECKOE o0ecriedeHue y4eOHOM M CIUTTHHbI

JIeKIIMOHHBIE 3aHATHS MPOBOJAATCS B CHEIHUATM3HPOBAHHBIX AYIAUTOPHUSAX, OCHAIICHHBIX MYJIBTHME-
TUIHBIM o0opynoBaHueM (aya.411).

OGopynoBaHue:

ABTOMaTH3MpPOBAaHHOE pabouee MECTO MPeroiaBaTeNs:

Komnerorep ORION 215 — 1,

nporeccop-AMD Athlon(tm)I1x2215, 2,70 GHz; oneparusHas mamsats — 4,00 Gb.

[TpoexTop Casio XJ-V2 — 1; Mukpodon Aceline AMIC-1 HacTonbHbIN-1; DkpaH HACTEHHBIN C 3JEK-
TPOIPUBOJIOM -1;

JIunensuoHHoe U cBOOOAHOE MpOrpaMMHOE ObOecrieyeHre OOIIero U npoQeccuoOHaIbHOIO Ha3zHave-
Hus: MS Windows, MS Office Professional, Kaspersky Security.

[TpakTrueckue 3aHsATHS MPOBOAATCS B abopatopun «TemaoTexHuka u TepMoauHamukay (ayn.318).
O6opynoBaHue:

KommiekT yueOHO-HarIaJHBIX TOCOOUH | IJIaKaToB;

KoMmiekT 1oKkyMeHTaluu, MeToJUuecKoe 00eceueHne;

JlaGopatopusliii crenr TOT-TIIB ans ucnbITanus pa3IUYHBIX KOHCTPYKIMNA TEMI000MEHHHUKOB;

JlaGopaTopHbIe YCTaHOBKH IS BBINOJIHEHUS Ja00paTOPHBIX paboT:

1.Onpenenenre TEMIOEMKOCTH BO3TyXa;

2.0npeneneHne KPUTHIECKOTO THAMETpa TEIUIOBOW U3OJISIIHH;

3.0mnpeneneHre KPUTHYECKOTO TIepenasia TaBICHUs M KPUTHIECKOW CKOPOCTH;

4.0Onpenenenune kod3pPuirenTa TerIONPOBOIHOCTH ChITYYHX MaTepHUasoB.

JlaGopatopHslii cTeH]1 «TeXHOIOT s OUUCTKU U 00€3BPEKUBAHMS IPOMBIIIUIEHHBIX BEHIOPOCOBY

Y4eOHo-MeTOAUYECKME PEKOMEHIALMY ISl CTYJAE€HTOB
3HaHUs, MMOJTYYCHHBIE TI0 OCBOCHHUIO TUCIUILIMHBI, HEOOXOAUMBI TIPU OCYIIECTBICHUU MPOQeEcCHo-
HAJILHOM JIeATeNbHOCTH OaKkaiaBpa, BHIIOJIHEHUU BBITYCKHOM KBaJIM(UKAIIMOHHOM pabOThl M M3YYEHUU OC-


https://e.lanbook.com/book/71869
https://e.lanbook.com/book/119213
https://e.lanbook.com/book/181569
https://e.lanbook.com/reader/book/101866/#179
https://e.lanbook.com/reader/book/64861/#8

HOBHBIX JIUCIIUTUIAH MO MPO(UITIO TOATOTOBKH.

Hnst abpexTuBHOrO OCBOCHUS MTUCHIUILIMHBI CTYyICHTaM HEO0OXOJMMO TPOSBIATh HAUOOJBIITYIO aK-
TUBHOCTbH BO BpeMsl ayJAMTOPHBIX 3aHSTHUM, CIEOBATh YKA3aHUAM BEIYILIEro MpEernojaaBaTessi, BBITOIHAThH
CaMOCTOSITENIbHYIO paboTy B 00beMe, YCTaHOBICHHOM paboueil mporpaMMoi JUCIUILIUHBL.

JleK1IMOHHbIE 3aHSTHUS COCTABISIOT OCHOBY TEOPETUUYECKOT0 00yUEHHUS U MO3BOJIAIOT CHhOPMUPOBATH
CHCTEMaTH3MPOBAHHBIE OCHOBBI 3HAHUHU 1O JUCIMILIMHE, TTO3BOJIIOT PACKPHITh Hauboiee CI0KHBIE, OCHO-
BOIIOJIArarolye BOIPOCHI.

B xo7e JeKIIMOHHBIX 3aHATHH HAJJICKUT KOHCIEKTHPOBATh HauOoJee BaKHbIE MOJIOKEHHS U3ydae-
MOW TEeMbl, a 10 OKOHYAHHWH 3aHSATHs 33aJaBaTh BOMPOCHI, BBI3BIBAIOIINE 3aTPYIHEHHsS C YCBOCHHUEM pac-
cMaTpuBaeMoil TeMbl. PekomeHayeTcsi mepes CleIylomUM JIEKIMOHHBIM 3aHATHEM TOBTOPUTH MaTepuall
PacCMOTPEHHON TeMbl, U3yYUTh COBPEMEHHYIO JUTEPaTypy, BBIIOIHUTH CAMOCTOATEIbHYIO paboTy B 3a-
TAHHOM OOBEME.

[TpakTHyeckue 3aHATUS MO AUCUUIUIMHE TO3BOJISIOT MPOBEPUTH YCBOEHUE TEOPETUUECKOIO MaTepHu-
ana, GopMUPOBATH MPAKTHUECKUE HABBIKM U YMEHHUS MOJI PYKOBOJICTBOM IpENoiaBaTes, yriayOmsioT, pac-
HIAPSIOT, NETATM3UPYIOT OJYYCHHBIC HA JIEKIUH 3HaHMs. [IpakTndeckoe 3aHATHE MPeaIoaracT BITOIHE-
HUE T0 33J]aHHUIO U 1O/ PYKOBOJCTBOM IPETOAaBATENS OJHON MJIM HECKOJIIBKHX MPAKTHYECKUX padoT. s
YCIICIITHOTO BBITIOJHEHUS MPAKTUYCCKUX 33J[aHUI U OCBOCHUS JUCHUTUIMHBI IePe KXKIBIM MPAKTHIECKUM
3aHITHEM HEOOXOJMMO BBIYYHUTH TCOPETUYCCKHI MAaTEpHall COOTBETCTBYIOIICH TEMBI, UCIIONB3Ys KaK KOH-
CIEKT JICKIUI, TaK U peKoMeHAyeMyto juteparypy. [lo pesynbraraM BHIOTHEHHUS MPAKTHYECKON paboThI
MIPOBOAMTCS OIICHKA TEKYIIEH YCIIeBaeMOCTH, KOTOpasi CYMMUPYETCS K pe3ybTaTaM aTTeCTalluU Pa3elioB.

CamocTtosTenbHas padoTa noapasymMeBaeT moji codoil mpopaboTKy TEOpEeTUYECKOro MaTepuala ¢ uc-
MOJIb30BAHUEM PEKOMEH]IyeMOH JIUTepaTyphl 110 TOW WU UHOU TeMe, MOCIEAYIOUINI OTYET MO pe3ylbTaTamMm
CaMOCTOSITENIbHOM paboThl B (popMe, YCTaHOBICHHOM MPEIO/1aBATEIEM.

CpenctBoM HHGMOPMAIIMOHHON MOIICPKKH OPTaHU3AIMH CaMOCTOSITEIBHON PadOTHI CTYIEHTOB B
paMKax y4eOHOW MUCHUMIUIUHBI SBIAIOTCS MH(pOpManmoHHo-o0pa3oBarensHas cpena (MOC), snexkrponHo-
6ubmuoreunsle cucreMbl, foctynasie BUTU HUAY MU®U, aboneMeHT U nepuouka.

JI71st BBITMIOTHEHUSI CAaMOCTOSITENILHOM pa0OTHI CTYIEHTY HYXEH JHO0 JOMAalTHUI KOMIOBIOTEp C J0-
CTYIIOM B HHTEPHET, JTMO0 KOMIBIOTEpHBIE Kiacc Ne222.

Kaxxapiii cTyneHT uMeeT CBOM JOoTuH U mapois ais Bxoaa B MOC.

MeToanuyeckue peKOMeHIANUN IJIsl NpenojaaBarTeaen

Ha nepBoM 3aHaTHM 10 TaHHOW Y4eOHOW AMCIHUIUIMHE HEOOXOJMMO O3HAKOMUTH CTYJIEHTOB C TO-
pSII[KOM ce I/13yT~IeHI/I$I, paCKpI)ITB MECTO N pOJ'II) JOUCIIUITIJIINHBI B npouecce IIOATrOTOBKHN 6aKanaBpa 10 HanpaB-
JICHUIO <<3J'I€KTp03H€pF€TI/IKa " DJICKTPOTCXHUKA», €€ MPAKTHICCKOC 3HAYCHUEC, TOBCCTHU 10 CTYJACHTOB TpPC-
6oBaHUs Kadepbl, OTBETUTH HAa BOTIPOCHI.

HpI/I IIOATOTOBKEC K JICKOIMOHHBIM 3aHATUAM H606XOI[I/IMO npoaymarh IiaH €ro MpoBEACHUA, COACD-
KAaHUC BCTYHHTQHBHOﬁ, OCHOBHOI U 3aKJIIOUUTEILHON YaCTH JICKIIMH, O3HAKOMHUTBHCsI C HOBUHKaMHU y‘-Ie6HOI7I
nu MCTO,[[I/I‘{CCKoﬁ JIMTCPATYPHI, Hy6HI/IKaI_II/IHMI/I HCpI/IOIlI/I‘{eCKoﬁ Inmeyatu 1o TEME JICKIIMOHHOI'O 3aHATHA.
YTOUYHUTE 1Al MPOBCACHUS IMPAKTUYCCKOI'O 3aHATHUA 110 TCME JICKIIUU.

B Xone neKnMoHHOTO 3aHATHS TPENoaBaTeb J0JDKEH Ha3BaTh TEMY, YU4eOHBIE BOMPOCHI, O3HAKO-
MUTH CTy,)IeHTOB C nepequM OCHOBHOﬁ nu )IOHOJ'IHPITGJ'II:HOﬁ JmTepaTprI 110 TCMC 3aHATHUA.

B XOJ€ U3JIOKCHHA JICKIIMOHHOT'O MaTepuajia CICAYET NPUBOANTH HaI/I6OJ'Iee SAPKHUEC U 3allOMHUHAIO-
muecd an/IMepm, 3aaBaTh I10 XOJIy N3JI0OKCHUSA JICKITUOHHOT' O MaTepI/Iana pHTOqueCKHe BOHpOCBI nu caMo-
My J1aBaTb Ha HUX OTBCT. 3TO CHOCO6CTByeT AKTHUBHU3alIUHn MBICJIUTETLHOU ACATCIIBHOCTH CTYACHTOB, I10-
BBIIICHUIO UX BHUMAHUA U UHTCPCCA K MaTCpUAITy JICKIHUU, €€ COACPIKAHUTO. HpenonaBaTenL HAOJIKCH PYKO-
BOOAUTH p360T0171 CTYACHTOB IO KOHCIICKTUPOBAHUIO JICKIIMOHHOI'O MaTcpHaia, NOAYCPKHUBATH HCO6XOIII/I-
MOCTb OTPAXXKCHUSA B KOHCIICKTaX OCHOBHBIX MOJIOKEHUI I/I3y‘IaeMOI>'I TeMbl. B 3aKIIOUUTEILHON YacTU JIEK-
I HEOO0X0IMMO c(hopMyIHpPOBaATH OOIIKE BBHIBOABI IO TEME, PACKPBIBAIOIINE COACPIKAHNE BCEX BOIIPOCOB,



IIOCTABJICHHBIX B JICKIIHH. OOBIBUTE IIIAH O4YCPCAHOro NPAaKTUICCKOTO 3aHATHA, JATh KPAaTKUC PCKOMCH/ A~
IIMH TI0 TIOATOTOBKE CTYJICHTOB K MPAKTHYECKOMY 3aHSATHIO.

[Tpu mOATrOTOBKE K MPAKTUYECKOMY 3aHSATHIO IPEOIaBaTENI0 HEOOXOJMMO YTOUHUTD IUIaH ero Mpo-
BEJICHHS, MPOAYMATh MEPEUYEHb 3a]a4, NOICKAIINX PEHICHHIO BO BPEMs MMPAKTUYECKOro 3aHATUs. OKa3bl-
BaTh METOAMYECKYIO ITOMOIIbL CTYJCHTaM B IOJIrOTOBKE K 3aHSTHIO, BBHIIOJIHEHHIO JOMAIIHHUX 3aJaHuil. B
X0JIe TPAKTHYECKOTO 3aHITHUS BO BCTYIHTEIHHOM CIIOBE PACKPHITh TEOPETHUECKYIO M MPAKTHUYECKYIO 3Ha-
YUMOCTb TE€MbI, ONPENEIUTh MOPSAJOK €ro MPOBEACHUS, KOIMYECTBO peliaeMblx 3aaad. LlemecooOpas3Ho B
XOJIe pelIeHHs 3a/1a4 337aBaTh 00yYarOIIUMCS JTOTIOJHUTENBHBIE U YTOYHSIOIIME BOIIPOCHI C LIENBIO BBISC-
HEHUS TyOMHBI 3HAHHWE IO pacCMAaTPUBAEMOW TeMe. B 3aKIIIOYUTENbHON YacTH MPAKTUYECKOTO 3aHSATHS
CJIEZyeT TMOABECTH €r0 UTOTU: JaTh OOBEKTUBHYIO OIICHKY OTBETOB Ka)KJOT'0 CTYJCHTA U y4eOHOM IrpymIibl B
11e7I0M. PacKphITh MOJIOKHUTENbHBIE CTOPOHBI  HEIOCTATKU TMPOBEACHHOTO MPAaKTUYecKoro 3aHsaTus. OTBe-
THUTbH Ha BOIIPOCHI CTYZIeHTOB. Ha3BaTh TeMy 04epeJHOTO 3aHATHS.

[Tocne Ka)kA0To JEKIMOHHOTO M MPAKTHYECKOTO 3aHATHA HEOOXOANMO CIeNaTh COOTBETCTBYIOUIYIO
3aIiCh B JKypHAJIaxX ydeTa IMOCEMIaeMOCTH 3aHATHI CTYIEHTaMU, BELSICHUTD Y CTapOCT YUeOHBIX IPYIIT PH-
YHUHBI OTCYTCTBUSA CTYACHTOB HA 3aHATUAX. HpOBO[II/ITB TPYINIIOBBIC 1 UHAUBHUAYAJIBHBIC KOHCYJIbTAllUU CTY-
JCHTOB B X0J€ UX IIOAT'OTOBKH K TeKymefI n HpOMe)KYTO‘-IHOI\/JI aTTeCcTaluu 110 yqe6H0ﬁ JAUCHUIIIINHE.

B PE3YJIbTATC OCBOCHUA JUCHUIJIMHBI CTYACHTHI CAAI0T 3a4CT.

Crynent, nonyuuBunii menee 60% ot MakcuManabHOro Oajuia 3a pasjen JUCHUIUIMHBI WM IpoMe-
KYTOUHYIO aTTECTAIHIO0, CYUUTACTCS HEATTECTOBAHHBIM IO JJaHHOH JUCIUILIHHE.

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u ydueOHBIM ILIaHOM
OCHOBHOM 00pa3oBaTeNIbHON MporpamMMebl 1o HamnpasieHuio noarotoBku 13.03.01 Termnosnepreruka u Ter-

JIOTEXHHKA.
Pabouyto mporpamMMmy coCTaBuUII IOIEHT - _ 2F Koctun JI.A.
A /"
PenieH3eHT: HOLICHT \/’f/”/{/ Vcerunos H.A.

[Iporpamma omobpena Ha 3aceganuu YMKH 13.03.01 TemnmnosHepreTuka M TEIUIOTEXHHKA OT
15.11.2021 roana, mpotoxosa Ne2.

P

/

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUH PazyBaes A.B.



