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1. llesu u 3212494 AU CIUILIHHBI

Lenp n3ydyeHus: TUCUMILIMHBI BKJIFOYAET BBISIBICHHE OOIMX 3aKOHOMEPHOCTEN ITPOLIECCOB
IIEPEHOCA U COXPAHEHUS BEIIECTB U YHEPIUi; 03HAKOMIICHHE C KOHCTPYKIMSAMH aIllaparoB
Y MAalllMH XMMHAYECKOTO MPOU3BOJICTBA, UX XapaKTEPUCTUKaMU; OCBOCHUE METOJIOB pacyeTa
TEXHOJIOTMYECKUX MPOLIECCOB U almnaparoB JUlsd UX MPoBeAcHUA. B paMkax nocraBiieHHOM
LM MOXKHO BBIJIEIHUTD CIEAYIOMIME 3a7a4u: a) POPMUPOBAHUE 3HAHUN O TEOPETUUECKUX
OCHOBaXx IPOLIECCOB XUMHUUYECKOW TEXHOJIOTUH, TPUHLINIE NEUCTBUSI 1 OCHOBHBIX
KOHCTPYKUHUAX annaparoB JJis MPOBEACHUs (PU3UKO-XUMHUECKUX MPOLECCOB, 0) U3yUeHUE
MEXaHU3MOB OCHOBHBIX XMMHKO-TEXHOJIOIMUYECKUX IIPOLECCOB, B) 000CHOBaHHE BHIOOpA
ONTHMAJIBHBIX IAPAMETPOB PEKUMA MTPOTEKAKOUIUX ITPOLIECCOB U pacyeTa OCHOBHBIX
pa3MepOB COOTBETCTBYIOLIUX ANIaparoB I MTOJIYYE€HNUs] MAaKCUMAJIBHOIO BbIXOJA
IPOAYKTa, I') OBJAJCHUE HABBIKAMU TPUMEHEHUS MTOJIyYEHHBIX 3HAHUU JIS1 peIECHUs
NPAaKTUYECKUX 3a71a4y U MPOCKTUPOBAHUSI XUMUUYECKUX MTPOU3BOACTB. TakuM oOpa3om,
3HaHUS, IOJTYyYEHHbIE IPU U3YUYEHUHU Kypca, HEOOXOAUMBI MPY MOJATOTOBKE TEXHOJIOTOB
IIMPOKOTO MPOQPHIIA SIS HAyYHO-UCCIIE0BATEIbCKOM, MPOSKTHOMN U MPAKTUIECKON pabOThI
Ha [PEANPUATHUAX.

Kparkoe conep:xanue 1uciUNJIMHBI

Coneprxkanue (M1 METOAUYECKUE PEKOMEHIAIMH ) Pa3/IesIOB U TEM JUCIUILIMHGIL: |
Beenenue B kypc [Ipenmer, nenn u 3agaun Kypea. Bzanmocsasp qucuumumasl «IIponeccst
Y armaparbl XUMUYECKOW TEXHOJIOTUWY C JUCIUILIMHAMUA PA3IUYHbIX CIICHUATbHOCTEN.
Kparkue ncropuueckue ceaenus. Knaccupukanums XMuMUKO-TEXHOJIOTHUECKUX
nporeccoB. HanpasiieHns: COBEPIIEHCTBOBAHNS XUMUYECKUX PONU3BOACTB. OCHOBHBIE
ATambl HAYYHOTO MCCIIEIOBAaHUS U IPOEKTUPOBAHUS B XUMUYECKOM 00s1acTu.
DKOHOMMYECKHE TPOOJIEMbl BHEPEHUS PE3YJIbTaTOB (PUBUKO-XUMHUECKUX MCCIIEIOBAHUM,
a TaK)Ke MPOEKTUPOBAHUS, CTPOUTENBCTBA U AKCIUTyaTallud XUMHAYECKUX ITPOU3BOACTB. 2
OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB XUMUUYECKOU TexHosoruu [Ipumenenue
OCHOBHBIX (PU3UKO-XMMUYECKHUX 3aKOHOB IIPH PACCMOTPEHHUH MPOIIECCOB U armapaToB
XUMUYECKON TexHOJI0rnu. OCHOBBI TEOPUH MEPEHOCA BEIIECTBA U SHEPTHH.
MarepuanbHpliii 6aianc. DHepreTHUecKuil 6amanc. YcinoBus paBHoBecHs. CKOpOCTh
npouecca. OCHOBHOE KUHETHYECKOE YPABHEHUE XUMHUKO-TEXHOJIOTMYECKOTO MPOLIECCa,
BXOJISILIIME B HETO BeIMYMHBI. OmnpeiesieHre HapaBIeHUs U JBHXKYIIEH CUJTBI IIpoliecca.
Koncranra ckopoctu npornecca. [loBepxHocTh conpukocHoBeHuUs ¢da3. OO1111re METO b
pacyeTa XMMUYECKOM araparypbl. XapakTepUCTUUECKUE YPABHEHUS TPEObIBAHUS YACTHII
B aIlllapaTax UAeajJbHOIO BHITECHEHNUS U IOJHOTO cMemeHus. duznueckoe u
MaTEMaTUYECKOE MOJICIIMPOBAHNUE MIPOLIECCOB MIEPEHOCA BELIECTBA U dHEprun. Kpurepun
no00MsI U COOTBETCTBYIOIINE UM ypaBHeHUs. CHCTeMbl pa3MepHOCTE. 3
I'unpomexaHndeckre NpoLUecChl U anmnaparsl I mapoMexaHndeCKre MpoLECCHI.
['uapasnuka: rupocTaruka u rugpoauHamMuka. OCHOBHBIE (PU3MUYECKUE CBOMCTBA
x)uakocren. eanpHas U peaabHas )XUJIKOCTh. Bs3kue, HEHbIOTOHOBCKHE (TIJIACTUYHBIC)
U TICEBOIUIACTUYHBIC *KuAKoCTH. ['uapocraruka. uddepennnansupie ypaBHEHUS
paBHOBecus Junepa. ['mapocrarnueckoe aapieHue. [Ipakrndeckre npuiioKeHus
OCHOBHOI'O ypaBHEHHUS ruipocTtatuku (3akoHa Ilackans). ['unponunamuxka.
MarepuanbHbIi OaJlaHC TOTOKA (YpaBHEHUS! HEPA3PBIBHOCTH ITOTOKA).
HuddepeHunanbHble ypaBHEHUS IBUKEHUA Diliiepa. DHEepreTuyecKuil 0ananc moToka
(ypaBHeHue bepnymin). Pe:xuMbl IBHXKEHUS BA3KOM KUAKOCTH. DJIEMEHTBI TEOPUU
noJ00us THAPOMEXaHUYECKUX mpoueccoB. uddepeHnuanbHble ypaBHEHUS IBUKEHUS



peanbHOM )uakoctu (ypaBHenus HaBbe-Crokca). [IpeobpasoBanue ypaBHennii HaBbe-
Crokca metogamu Teopuu nogodus. Kpurepuu nomoodusi, ux GU3N4eCKuii CMBICI.
JIBroxeHue xuIKocTed mo TpyoonpoBoaaM. Bo3HUKHOBEHHE CONTPOTUBIICHUS MTPU
JNBIKEHUH peaibHOM kuaKocTH. [loTepu Hamopa (1aBieHus1) Ha TPEHUE O CTEHKHU U Ha
MECTHBIE CONPOTUBIICHUS IPU U3MEHECHUM HAIIPABJIEHUS WM CKOPOCTH NOoTOKa. [lonHas
noTepst Hanopa. Mcreuenne )XuaKkocTen yepe3 OTBEPCTUS U BOJOCIUBEL. [IneHouHoe
TEYEHHE )KUIAKOCTEN. J|BUIKEHUE TEN B )KUAKOCTHU. [[BUKEHNE )KUAKOCTEN Uyepes3
3EpPHUCTHIN ¥ MOPUCTHIN oM. ['uapaBirKa KUISEro (MCeBI00KKEHHOTO) CITOSI.
MexaHndecKkue npoLecchl ¢ y4acTHEM TBEPABIX MAaTEPUAJIOB, a TAKKE IEPEMEIICHUE
KUJKOCTEH U ra30B HACOCAMH; PA3ACIICHUE KUIKUX HEOTHOPOAHBIX CUCTEM
oTcTauBaHHeM, QUIBTPOBAaHUEM, IECHTPUPYTUPOBAHUEM; OUYUCTKA ra30B; NIepEMEIINBAHUE
KUAKUX cpel; Oosee moApoOHO pacCMaTpUBAIOTCS B TporpaMmax KypcoB CHEIUaTbHBIX
nucuuIuivH. 4 TeroBsie poueccsl U anmnaparbl OCHOBHBIE TEIJIOBBIE TPOLIECCHI B
XxuMuueckou TexHonoruu. Teronocurenu. [lepenada Teria HENOCPEACTBEHHBIM
CONPUKOCHOBEHUEM TeIUIoHOcuTenel. [lepenaya tenna yepe3 creHky. CralmoHapHbIi U
HEeCTaI[MOHAPHBIN NepeHoC Ter1oThl. CocoObl IepeHoca Teria: TEMIONPOBOAHOCTb,
KOHBEKIMS, TEIJIOBOE U3NlydeHue (Jydencnyckanue). TemneparypHoe nojie u
TEMIIepaTypPHBIN TpaueHT. TermtoBoi (SHepreTHYeCcKuii) 0anaHc: ypaBHEHHE TETIJIOBOTO
OanaHca, onpeeIeHne TEIIOBOM Harpy3KU MPH HarpeBaHUU U OXJIAXKICHUHU Oe3
WU3MEHEHNUS arperaTHoro COCTOSHMS, ONPEAEIEHNE TEIUIOBOM HArpy3KH NPHU N3MEHEHUHU
arperaTHoro COCTOSIHUSA. YPAaBHEHUS NEpeaad TEIUIa: YPaBHEHUE TEIUIONEPEIauH,
YPaBHEHHE TETUIONPOBOAHOCTH, YPABHEHUE NTepeaaun Teruia Koupekuuen. [lorepu Temma B
OKpy’Karoulyro cpeny. Temionepenada u teriooraaqa. TermnonpoBogHOCTb. 3akoH Pypbe.
Koadpdunuent ternonpoBognoctu. [lepenayua temna yepes MioCKyo U HUIHHAPUYECKYIO
CTEHKH, YPAaBHEHUS TEIUIOMPOBOIHOCTH. TEMIONPOBOAHOCTD OMHOCIOWHBIX U
MHOTOCJIOMHBIX CTEHOK IPU YCTAHOBHUBLIEMCS TEIIOBOM MOTOKe. KonBekuus. TemnoBoi
norpaHu4HbIN cioi. YpaBHenue Oypoe-Kupxroda. YpaBHenue TemiooTnaqm.
Koaddunuent ternoornaun. Kpurepuu nomodus. TerooTnada npu BEIHYKICHHOM
KOHBEKIIUU U TIPU CBOOOIHOM (€CTECTBEHHOM ) KOHBEKIMU. Termooraaya npu
KOHJICHCAlUK napa. Ternooraaya npu KUIIEHUH KUJIKOCTH. Teronepenada npu
HENOCPEICTBEHHOM COIPUKOCHOBEHUH TeIUIOHOcUTeNel. TemnoBoe nsiyuenue. 3akoH
Credana-bonpumana. 3akon Kupxroga. TernooOMeH nyyencnyckaHueM MexXIy TeaaMu.
Jlyuencnyckanue razos. CoBMeCTHas nepeaada Terjia KOHBEKIMEN U JTy4eUCITyCKaHUEM
(pammanmoHHO-KOHBEKTHBHAs). Teruionepenaya. OCHOBHOE ypaBHEHHE TEILIONEPEIAUH.
Koadpduuuent ternonepenayun. Jpmwxkymias cuiia u o01iee TEpMHUIECKOe COPOTUBICHHE.
Cpennuii TeMnepaTypHblil HAllop MPpU Pa3IMYHbIX HATPABICHUSAX JBUKCHUS
TerioHocutenei. Onpenenenue teMneparyp creHok. 1) Harpeanue u oxnaxnenue
Cnioco0Ob1 HarpeBaHus U OXJIaKAeHUs1. TpeOoBaHus, MPEAbIBISIEMbIE K TETIOHOCUTEISIM,
CPaBHUTEJIbHBIC XapaKTEPUCTUKH TETUIOHOCUTENEH U 00JIACTH UX IPUMEHEHUS.
YeTpoiicTBo TemiooOMeHHbIX amnmapaToB. CpaBHEHHE U BBIOOP TEIII00OMEHHBIX
anmaparoB. JKCIUTyaTalys TeMJI000MEHHBIX anmnaparoB. Pacder TernaooOMeHHBIX
amnmaparoB. PacyeT TeriooOMeHa mpu KoHJeHcaluu napa. Ilepuoguueckuil mporece
TermooomeHa. TermnooOMeH B KurismmeM (TICEBIOOKIKEHHOM) clioe. PerenepaTuBHBIC U
CMeCHUTEIbHBIE TEMII000OMEHHbIE armnaparsl. 2) BeimapuBanue CriocoObl BhITapUBAHUS.
YCTpONCTBO BBIIAPHBIX AINIAPaTOB. DKCIUTyaTalllsl BhIIAPHBIX anmaparoB. PacueT
BBIMTAPHBIX anmnapaToB. MHOTOKOPITYCHBIE BBITIAPHBIE YCTAHOBKU. PacueT MHOTrOKOpITy CHOM
BBIITAPHOM YCTAaHOBKH. BBIITapHbIE YCTAaHOBKM C TEIUIOBBIM HacocoM. Co3laHHne BaKyyma B
BbIApHBIX ycTaHoBKax. 3) Kpucrannuzauus PaBHoBecue nmpu KpucTamin3auu.



MartepuanbHbli U TEIOBOM OanaHckl mponecca. Kunetuka kpucrammzanuu. Paznenenue
CMECEHN KpUCTaJIM3aluel. YCTPOMCTBO U MIPUHIIUII ICHCTBUS KPUCTAIM3aTOPOB. Pacuer
Kpuctaumsaropo. Kpucrannuzamus pacrinaBoB. 5 MaccooOMeHHbIE TTPOIIECCH U
annaparbl OCHOBHbIE MAaCCOOOMEHHBIE IIPOLIECCHI B XUMHUUECKOH TexHonoruu. Cratuka
MaccooOMeHHBIX TporeccoB. CiocoObl BeIpakeHus cocTaBa (a3. PaBHoBecue Mexay
dazamu. MarepuaapHbIN OanaHCc IPoreccoB MaccooOMeHa. Kunerrnka MaccooOMEHHBIX
npoueccoB. Macconepenadya 1 Maccootaada. YpaBHeHue maccornepeaayu. [Ipouece
MaccooOMeHa Mexay (azamu: MoJieKyisipHas 1ud@y3ust; KoOHBeKTUBHasA 1udy3us;
MaccoOOMeH ¢ yyacTueM TBepoH ¢asbl. CBs3b KO3 GULMEHTa Macconepeiaduu U

ko3 punmentoB maccootnauu. [logobue maccooOMeHHBIX mpoieccoB. CpeaHss
JBUKYILAs CUJIa U METOBI pacuera MpoLeCCOB Maccolepeiayu: cpeHeaorapupmMuyeckast
JIBYKYIIAsl CUJIA; YUCIIO €IMHMIL IEPEHOCA; BHICOTA €IMHUIIBI IepeHoca. 1)
AGcopO1MOHHbIE TIpoliecchl U annapaTsl Ou3ndecKkre 0CHOBBI Mpolecca abcopOoIuu.
YerpoiictBo abcopoepos. JlecopbOiusi. Cxembl aOCOpOIMOHHBIX ycTaHOBOK. Pacuer
HacaJ0YHBIX abcopOepoB. Pacuet GapOboTax)HBIX aOCOPOEPOB. 2) DKCTPAKIIMOHHBIE
npoueccsl ¥ annaparsl @U3ndeckre 0CHOBBI MPOLECCA SKCTPAKIMK. YCTPOKWCTBO
AKCTPAKTOPOB. CXEeMBbI 3KCTPAKLIMOHHBIX YCTaHOBOK. CpaBHEHHUE U BHIOOP 3KCTPAKTOPOB.
Pacuert sxctpakropos. 3) IIporiecchl nmeperonka u pekTuuKkaiyu, anmnaparypHoe
odopmienne OCHOBHBIE CBOMCTBA CMECEH KUAKOCTEH U UX MapoB. MaTepuaabHbIl U
TEIJIOBOM OanaHchl mpolecca peKTupukauui. CxeMbl peKTUPUKAINOHHBIX YCTAaHOBOK.
VYCTpoHCTBO peKTU(PUKALMOHHBIX alaparoB. DKCIUTyaTalus peKTHPUKAIXOHHBIX
yCTaHOBOK. PexTudukanus ckm>keHHbIX ra3oB. PacueT pekTuukamoHHbIX KOJOHH.
[Ipocras neperonka. CrieniuaibHbIe BUAbI IEPETOHKU. 4) AACOPOLIMOHHbBIE TPOIECCHI
Teopus ancopbiuu. YcTpoiicTBo ajicopoepoB. Pacuer ajncopoepos. 5) IIpoiecchl cyku
Craruka cymku. CBOMCTBa BJIaXXHOrO ra3a (Bo3ayxa). | — x-nuarpamma BIakKHOTO
BO3/yXa. MarepuainbHbIil U TETJIOBOU OanaHChI mpoliecca cyuku. M3o0paxkeHue mpoiecca
cymku Ha [ — x-guarpamma. Cxemsbl cymiku. KnHeTuka cynmku. YCTpOMCTBO CYIIMIIOK.
CpaBHenue u BbIOOp cymuiiok. Pacder cymminok. CrienalibHble CrioCOObI CYIIKH. 6)
Memb6panHbIe TTpoliecchl U anmnaparsl MemOpaHHbIe mporiecchl (0apoMeMOpaHHBIE,
nuy3noHHOMEMOpaHHBIE, IEKTPOMEMOPaHHBIC) U PAIIMOHAIILHBIE 00JIACTH UX
npumenenus. Tumbel MmeMOpan. OCHOBHBIE TPEACTABICHUS O MEXaHU3MaxX MEMOPaHHOTO
paznenenusi. OCHOBHbIE KOHCTPYKIIMM MEMOpPAHHBIX alaparoB (IJI0CKOKAMEPHBIE,
PYJIOHHBIE, TpyOYaTkle, MOJIOBOJIOKHUCThIE). CpaBHEHHE XapaKTEPUCTUK U BHIOOD
MEMOpPAaHHBIX aNapaToB.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE

OIIK-2 CriocobeH UCTonb30BaTh MaTeMaTHIeCKue, [3HaeT: pyHIaMeHTaIbHbIe (PU3NUYECKHUE 3aKOHBI
¢dusnueckue, GU3NKO-XUMUUECKUE, XUMUUECKUE [MIMeeT mpaKTHYEeCKHiA OIIBIT: BBHITOIIHEHUS
METOJIBI JUIsl PEUICHHUs 3a1a4 MPOPECCHOHANBHON  |(PHU3UYECKUX HKCTIEPUMEHTOB, 00pabOTKHU U

JEATEIILHOCTH oopmIIeHHS X pE3yIIBTaTOB

3. Mecro nucuuniuibl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIOMMX AUCIUTUTNH,
BUJIOB paboT yueOHOro IiaHa BUJIOB paboOT




1.0.20 ®usuxka,

1.0.23 HaueprarenbHasi TeOMETpHs M MHKEHEPHAS
rpaduka,

1.0.10 Maremaruka,

1.0.18 AHanutudeckast XUMUS U (PU3HKO-
XUMHUYECKHE METO/bI aHAJIH3a,

1.0.11 Teopus BepOsSTHOCTEHN U MaTeMaTuyecKas
CTaTUCTHUKA,

1.0.12 CrnenuanbHbIC T1aBhI MATEMATHKH,
1.0.15 O6mas u HeopraHUYecKast XUMHUS,

1.0.24 ITpuxnagHas MEXaHUKA,

1.0.16 Oprannueckasi Xumusi,

1.0.17 ®uznyeckass Xumust

He npenycmorpensl

TpeboBaHUs K «BXOIHBIMY» 3HAHUSM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.11 Teopus BEposATHOCTEN U MaTeMaTHUYECKast
CTaTUCTHKA

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTHU TEOPUU
BEPOSATHOCTH U MaTEMaTUUECKON CTATUCTUKU
Ymeet: MImeeT npakTU4eCKHii OIIBIT:
CTaTUCTHYECKON 00pabOTKH TaHHBIX

1.0.10 Maremaruka

3HAEeT: OCHOBHBIE MOHATUSA U METOJIbI
MaTeMaTHYE€CKOTO aHalln3a, TIMHEWHON anreopsl,
TMCKPETHOM MaTeMaTHKHU, TEOPUU

Qg QepeHraIbHbIX ypaBHEHHH YMEET: IPOBOIUTH
aHanu3 QyHkuui FiMeeT npakTH4eCcKUil OTbIT:
VCITOJIB30BAHUS MaTEMaTHYECKUX METOAOB JUIs
pelieHus 3a1a4d npoheCcCUuOHAIBHOM 1eATeTbHOCTH

1.0.20 ®usuxka

3HaeT: pyHIaMEHTaIbHbIE 3aKOHBI (PU3UKH,
byHnaMeHTanbHbIe (PU3NIECKUE 3aKOHBI YMEET:
BBIJICJIATh KOHKPETHOE (PU3HYECKOE COZlepKaHKE B
[IPUKJIAAHBIX 3a1a4ax MeeT MpakTU4eCKUM OIbIT:
pELIeHNs TUTOBBIX 3a/1a4 110 OCHOBHBIM pa3ziesiamMm
Kypca, BHITIOJTHEHUS (PH3HUUECKUX SKCIICPUMEHTOB,
00paboTKu ¥ 0(pOpMIICHHS Pe3yIIbTaTOB

1.0.18 Ananutuyeckas XuMus U GU3UKO-
XUMUYECKUE METObI aHATTN3a

3HAET: OCHOBHBIE TUIIBl XUMUYECKHUX PEAKIIUNA U
(UBUKO-XUMUYECKUX CBONCTB BEIIECTB,
MCIIOJIb3yEMBbIX ITPH MIPOBEIECHUHN AHATTUTHUECKOTO
onpeeaeHus, IPUHIIMIBI OITUCAHUS XUMUYECKUX
[PAaBHOBECHUH U BIUSIOLIUE HA HUX (PAKTOPHI,
OCHOBHBIE XUMUYECKUE U PUIUKO-XUMHUECKHE
METO/Ibl KaU€CTBEHHOTO U KOJIMYE€CTBEHHOT'O
QHaJIM3a BEILECTB U MaTepuaoB, METObI
00pabOTKH pe3yIbTaTOB aHATUTHYECCKHUX
HKCIIEPUMEHTOB YMeeT: 000CHOBAaHHO BBIOpaTh
HaJ[JIeKAIUA XUMUKO-aHATUTUYECKUN UITH
WHCTPYMEHTAIBHBIA METOJI JUIsl IPOBEACHUS
MCCIIEIOBAHM, MOJIb30BaThCA COOTBETCTBYIOLIEH
CIIELIMaJIbHOM, HOPMAaTUBHO-TEXHUYECKOU U
CIIPABOYHOM JIMTEPATYPOil, OJb30BATHCSA
CIIPaBOYHON XMUMMKO-aHAJTUTUYECKOU JIUTEPATyPOH,
000CHOBAHHO BHIOPATh METO]T aHAJTUTHIECKOTO




oTpeieNieHUs] KOMIIOHEHTOB BEIIIECTB U MaTepUAIOB
HMeeT mpakTHYEeCKUI OMBIT: TPOBEACHUS U
00pabOTKH JTaHHBIX aHAJIM3a, BHITTOTHEHBIX XUMHUKO-
QHATMTUYECKUMHU WM UHCTPYMEHTAIbHBIMU
METOJAMH, pacueTa KOHIICHTPAIlUU aHAIU3HPYEMOTO
BEIECTBA C YYE€TOM XUMHUUECKOTO paBHOBECHS B
CUCTEMeE, OTIPEICIICHHUS YCIOBUI ONTUMH3AIUU
QHAIMTUYECKOTO MPOIECCa, BBIMOIHEHUS
KaueCTBEHHOTO M KOJIMYECTBEHHOTO aHAIIN3a
BEIIIECTB M MaT€PUAJIOB, 00pabOTKH U 0hOpMITCHHUS
€ro pe3yJabTaToB

1.0.16 Oprannueckasi XuMHst

3HaeT: KJIacCU(pHUKAINIO, CTPOCHUE U HOMEHKJIATYpy
BaYKHEHIINX KJIACCOB OPraHUYECKHUX COETUHECHMI,
KJIacCU(UKAIIUIO OPraHMYECKUX PEaKIHid,
[PaBHOBECHUE, CKOPOCTH, MEXaHNU3MBI, KaTaJu3
OpraHUYEeCKUX PEaKIii, CBONCTBA OCHOBHBIX
KJIACCOB OPraHNYECKUX COCIMHEHN, OCHOBHBIE
METO/IbI CUHTE3a U UCCIIEA0BAHNS OPTaHUYECKUX
COEIMHEHUI YMEET: pelaTh 3a/1a4y 110
OpraHUYeCKON XUMHH, COCTABIIATh YPaBHEHUS
[peaKui, MOoJIb30BaThCS CIIPABOYHOM JIMTEPATYpPOH,
[IPOCTEMIINE METOABI CUHTE3a OPraHUYECKUX
BEILECTB Pa3JIMYHBIX KJIACCOB, METO/IBI
HCCJIEIOBAHUS COCTaBA U CBOMCTB OPraHUYECKUX
BeleCcTB MIMeeT npakTU4eCKHii OMBIT: BBITIOJIHEHUS
CHUHTE3a OPraHMYECKUX COCIMHEHUN pa3IMYHbIX
KJIACCOB U ONPEJIETICHUS UX CBOWCTB, CHHTE3a
OpraHUYECKUX BEILECTB U ONPEICIICHNS UX CBOMCTB

1.0.15 O6mast 1 HeopraHUYeCKass XUMUS

3HaeT: NpUMEHEHHE XUMHYECKHX MPOIIECCOB B
COBPEMEHHOM TEXHHKE, TPAKTUUECKOE
WCTIONIb30BAaHHE JIOCTHIKEHUH XUMHH, COBPEMEHHYIO
TEOPHUIO CTPOCHHS BEIIECTBA, OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHHsT XUMHYECKHX
MPOLIECCOB, MEPUOAMIHOCTD CBOHCTB XUMHUYECKUX
HIIEMEHTOB M COCAMHEHNH Ha UX OCHOBE, CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHHYECKHX
BEILIECTB,IPUMEHEHHE XUMHUYECKUX TPOIIECCOB B
COBPEMEHHOW TEXHHKE, TPAKTUUECKOE
WCTIONIb30BAaHHE JIOCTIKEHUH XUMHH YMEeT:
COCTaBIISITh XMMUYCCKUE YPABHECHUS, BBITOIHATh
TUITOBBIE XUMUYECKHE PacUYeThl, HCIIOIb30BaTh
CIPABOYHYIO XUMHUYECKYIO JINTEPATYPY, COCTABIIATh
XMMHUYECKUE YPABHEHUS, BBIITOTHATH TUTIOBBIC
XHUMHUYECKUE PAcUeThl, HCIOIb30BATh CIIPABOYHYIO
XHUMHUYECKYIO JTUTeparypy MIMeeT mpakTHuecKuii
OIIBIT: BBITIOJIHCHUSI XUMUYECKHUX IKCTIEPUMEHTOB,
00paboTKU M 0(OPMIIEHHS €T0 Pe3yIbTaToB,
pernIeHus 3a/1a4 [0 ONPEIEIICHUIO U PacueTy
CBOMCTB XUMHUYECKHUX IIEMEHTOB, COSTMHEHUH,
[PacTBOPOB M JAPYTHX XMMHUYECKUX CHCTEM

1.0.24 IlpuknanHas MEXaHUKa

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH B MEXAHUKE U UX
B3aUMOCBSI3b, OOITUE TPUHIIUITBI 1 METOIBI
WH)XKCHEPHBIX pPacdeToB, CrIocoObI pacuéra aeraneit
Ha MPOYHOCTh YMeeT: IMeeT mpakTUueCKUil OTIbIT:
[peleHus 3a/1a4 10 MEXaHUKE U COMPOTHBICHUIO

MaTCpuaoB




1.0.17 ®usnueckass XuMusa

3HaeT: TeOPETHUECKHUE OCHOBBI (PU3UKO-
XUMHUYECKUX METOJIOB UCCIIEeI0OBaHMsI, OCHOBBI
XUMHUYECKON TepMOIMHAMUKH (Havaia
TEPMOJMHAMUKH, OOLINE YCIOBUS PAaBHOBECHS
cucteM, (pa3oBble U XUMUYECKHE PABHOBECHS,
pPaBHOBECHS B paCTBOPAX 3JIEKTPOJIHTOB,
TepMmonrHamudeckas teopus J.J1.C.,) xumnueckoin
KUHETUKH, TEOPUIO PACTBOPOB, JIEKTPOXUMHIO ,
OCHOBBI COBPEMEHHBIX TEOPUI B 00JIacTH
(bU3UYECKOM XUMHUHU U CITOCOOBI UX MPUMEHECHHS
'YMeeT: ob30BaThCs CIIEIMaTbHON, HOPMAaTUBHO-
TEXHUYECKOW M CIPAaBOYHOM JIUTEPATY PO 110
TEXHUKE U METOIUKAM (PH3UKO-XUMHUYECKOTO
SKCIIEPUMEHTA, BBITOIHATH TEPMOIMHAMUYECKUE U
KUHETHYECKUE PACUeThl MPOCTEUIIINX XUMHUECKUX
CUCTEM, IOJIb30BaThCs CIIPAaBOYHUKAMU (PUHKO-
XUMHUYECKUX TEPMOAMHAMUYECKHUX BEITUYNH,
CTaBUTH 3a7]a4l (PUZNKO-XUMHUECKOTO
UCCIICIOBAHUS B XUMHUKO-TEXHOJIIOTHIECKHX U
MPUPOJIHBIX cucTeMax MmMeeT npakTUYeCKU OIBIT:
BBITTOJTHEHHUS U 00paOOTKH TAaHHBIX (PU3HUKO-
XUMHUYECKOTO SKCIIEPUMEHTA, BBITIOTHEHHUS
TEPMOJMHAMUYECKHX M KHHETHUYECKHUX PacueToOB
ra3oBBIX CMECEH U XUMHUYECKUX CUCTEM, PACUETOB
DIIEKTPOXUMHUECKHUX CUCTEM U PACTBOPOB,
BBIMOTHEHUS (PU3UKO-XUMUYECKUX IKCIIEPUMEHTOB
1 00pabOTKH UX PE3yNIbTaTOB

1.0.12 CoenmanpHble I1aBbl MAaTEMATHKU

3HaeT: OCHOBHBIE MaTeMaTHYECKUE METOBI,
MPUMEHSIEMbIE B UCCIIEOBAaHUH NMPOECCHOHATBHBIX
mpoOieM YMeeT: MoJIb30BaThCsl METOIaMHU PEIICHUS
MaTeMaTHYeCKHUX 3a7a4 Mimeer npakTU4eCKUi OMbIT:
MPUMEHEHHUSI MaTeMaTHIECKUX METOJIOB 00pabOTKH
pE3yJABTAaTOB IKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUS

1.0.23 HaueprarenbHasi TeOMETpHs M MHKEHEPHAS
rpaduka

3HaeT: YMeeT: NpUMEHSATh aHaJlu3 IBYXMEPHBIX
N300paKeHUH IS TIOCTPOCHUS TPEXMEPHBIX
00BEKTOB, IPUMEHATh aHAJINU3 JIByXMEPHBIX
N300paKeHUH JJIS TIOCTPOCHUS TPEXMEPHBIX
00bexTOB MIMeeT npakTUYeCKUid OMbIT: HOCTPOCHHUS
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUs
[TOCTABJICHHBIX 3a/1a4, IOCTPOEHNUS
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUs

IOCTABJICHHBIX 3a1a4

4. O0béM M BUABI YUeOHOH PadOTHI

OO6mas Tpya0eMKOCTh TuCHUIUIMHBI cocTaBiseT 10 3.e., 360 4., 184 4. KOHTaKTHOM

paboThI
Pacnpenenenue no cemectpam
. Bcero B Hacax
Bu yucOroit padotst 4acoB Homep cemectpa
5 6 7
O6mmas Tpy10EMKOCTh AUCITUTUTHHBI 360 108 72 180




AyOoumopHhvie 3auamusi: 160 48 32 80
Jlexuuu (JI) 64 16 16 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

ayTuTOpHbIX 3aHsaTHi (I13) >6 24 0 32
Jlabopatopusie pabotsl (JIP) 40 8 16 16

Camocmosmenvuas paboma (CPC) 176 53,75 | 35,75 86,5
BrinonHeHNe KypcoBOro npoeKkTa 42,5 0 0 42.5
Pemienue 3agaq 21,5 14.75 | 6.75 0
[ToaroroBka k 3a4eTy 48 24 24 0
[TonroroBka K KOHTPOJILHBIM U JTAOOPATOPHBIM padboTam 32 15 5 12
[TonroroBka K 3K3aMeHy 32 0 0 32

KoHCynbranyuy 1 NpoMeKyToYHasl aTTeCTalus 24 6,25 | 4,25 13,5

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - 3ayeT | 3auer | o9k3ameH,KII

5. CoaeprkaHue TUCHMILIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110 BHJIAM
pajigena HaumenoBaHue Pa3aeiioB TUCHUIIIMHBI B Jacax
Bcero JI 113 JIP
1  |BBenenue B Kypc 4 4 0 0
) (OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB XUMUUECKON 3 2 0 0
TEXHOJIOTHH
3 [[uppomexaHUYeCKue MPOUECCHl U anmaparhbl 34 12 12 10
4  |TertoBBIE MPOLIECCHI U ANIapaThl 38 16 12 10
5 [MaccooOMeHHBIE POIECCHI U alnapaThl 76 24 32 20
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIuujpas3aena
4acoB
Beenenue B kypc (Ilpeamer, nenu u 3agaum Kypca. B3aumMocBs3b TUCIUIUIMHBL
«IIpoueccsl 1 annaparbl XMMUYECKON TEXHOJIOTUNY € AUCIUITIMHAMH Pa3IU4HbIX
1-2 1 |cmenmansHOCcTel. KpaTtkue nctopuueckue ceenenus. Kiaccupukays XMMHUKO- 4
TEXHOJIOTMYECKUX IporieccoB. HampasieHus: coBepIIeHCTBOBaHUS XUMUYECKUX
MPOU3BOJICTB. )
OCHOBHBIE 3aKOHOMEPHOCTH ITPOLIECCOB XUMUUeckoil TexHonoruu (Ilpumenenne
OCHOBHBIX (DM3MKO-XMMHYECKUX 3aKOHOB IPH PACCMOTPEHHUH MPOIIECCOB U
anmnapaTroB XMMUYECKOH TexHOIOoruu. OCHOBBI TEOPHH NIEPEHOCA BELIECTBA U
3.4 5 [Heprun. MarepuanbHblil 6ananc. DHepreTuyeckuii 0ananc. YCIoBHs paBHOBECHSI. 4
CxopocTb nporecca. OCHOBHOE KUHETHUECKOE YPaBHEHHE XUMHUKO-
TEXHOJIOTMYECKOTO MpOoLiecca, BXOAAILINE B HETO BeIMUMHBL. Onpenenenue
HalpaBJIeHUs U ABWXKYIIEH cuibl porecca. KoHcranTa ckopoctu mporuecca.
[ToBepxHOCTH CONPUKOCHOBEHHUS (a3. )
OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB XUMUIECKOH TexHomoruu (OO0mime
METO/Ibl pacyeTa XMMUYECKOM anmnaparypbl. XapakTepUCTUUECKUE YPABHEHUS
5.6 ) peObIBaHMsI YACTHIL B allllaparax UeaabHOr0 BBITECHEHUS U IIOJHOIO CMEIIEHUS. 4
dusnueckoe 1 MaTEMaTHYECKOE MOAEITUPOBAHNE POLIECCOB NTEPEHOCA BELECTBA U
pHepruu. Kputepun nogo0ust 1 COOTBETCTBYIOLINE UM ypaBHEHUsS. CHCTEMBI
pa3MepHOCTEN.)
7.9 3 ['mapomexaHuueckue npoueccsl U annaparsl (['magpomexanndeckue nporeccsl. 6
['mpaBiuKa: THAPOCTATHKA U THApoaMHaMuKa. OcHOBHbIE (pU3HUECKUE CBOMCTBA




bKUKocTel. MneanbHas u peanbHast )KUAKOCTh. Bsi3kne, HEHbBIOTOHOBCKHE
(mIacTUYHbIE) U NICEBAOIUIACTHYHBIE XKUIKOCTH. [ mapocrarTuka.
JluddepeHnmanbable ypaBHEHHs paBHOBecus Jitnepa. ['uapocrarnyeckoe
nasnenue. [Ipaktuyeckue NpuiIoKeHUs] OCHOBHOTO YpaBHEHUS THPOCTATUKU
(3axona [lackans). ['uaponunamuka. MatepuanibHblii 6anaHc NOTOKa (YpaBHEHUS
Hepa3phIBHOCTHU TO0TOKA). J{nddepennmanpabie ypaBHEHUS IBIKEHUS Diliepa.
OHepreTrdyeckuil 6ananc noroka (ypaBHeHue bepaymim). PexumMbl 1BHKEeHUS
BSI3KOU JKUJIKOCTH.)

10-12

['mapomexaHHuecKue Mpolecchl U anmnaparbl (DJIeMEHTbl TEOPUH MO100Us
HJIPOMEXaHUYECKUX MPOIeCcCcoB. [[BrmkeHue )KUIKoCTel Mo TpyOOoIpoBogaMm.
BO3HUKHOBEHHE COITPOTUBIICHNUS TP ABHKCHUM PEeAIbHOM KUAKOCTH. [loTepn
Haropa (J1aBlIeHus) Ha TPEHHE O CTEHKU U Ha MECTHBIE COIIPOTUBIICHUS NIPU
M3MEHEHUU HalpaBJIeHUs WIN CKOpOCTH noToka. [TomHas morepst Hamopa.)

13-14

Tennoble mporneccel U anmnaparsl (OCHOBHBIE TEIUIOBbIE MPOLIECCHl B XMMUYECKOM
TexHosoruu. Temnonocutenu. llepenaya renna HeMocpeICTBEHHBIM
COIPUKOCHOBEHUEM TeIUIOHOCcUTENEH. [lepenada Temna yepes3 CTeHKY.
CranoHapHbI 1 HECTAlIMOHAPHBINA NlepeHoc TermoThl. CriocoObl epeHoca Teria:
TEIIONPOBOIHOCTh, KOHBEKIIUS, TEIJIOBOE U3ITyUeHUE (JIy4yEeUCIyCKaHue).
TeMnepaTypHoe 1ojie ¥ TeMIepaTrypHbIi rpagueHT. TerioBoi (3HepreTHIecKmii)
OanaHC: ypaBHEHHE TEIJIOBOTO OajaHca, ONpeesIeHne TEIIOBOM Harpy3Ky MpH
HarpeBaHUU U OXJIAXKJIEHUH 0€3 U3MEHEHUs! arperaTHoro COCTOSIHUS, OIpeesieHIe
TEIIOBOI HAarpy3KH NMpU U3MEHEHUH arperaTHOro COCTOSHUS. YpaBHEHUS
nepeJady Tella: ypaBHEHUE TEIIONEPENadyl, ypaBHEHUE TEIIIONPOBOAHOCTH,
ypaBHEHHE Nlepeauu Teria KoHBeKIuel. [lorepu Temnsa B OKpy»Karolyo cpeay.
Teruonepenaya u TerooTaya. TemaonpoBogHocTh. 3akoH Pypre. Koapdunuent
TeruionpoBoHOCTH. [lepenada Teria yepes MiI0CKyro U HIWIMHIAPHUYECKYIO CTEHKH,
YPaBHEHHUS TEIUIONPOBOJHOCTH. TeIIONpOBOAHOCTE OJHOCIONHBIX U
MHOTOCJIOMHBIX CTEHOK IPU yCTAHOBUBILIEMCS TEIJIOBOM HoToke. KoHBekiusl.
TeruoBoii norpaHnuHbIi ciioi. YpaBHeHne @ypbe-Kupxroda. YpaBHeHnue
reruiootnayu. Koagounuent rermnoornaun. Kpurepuu nonodbus. Ternnootnada npu
BBIHY’KJICHHOM KOHBEKIIMU U ITPU CBOOOHOM (€CTECTBEHHOM) KOHBEKIUH.
TennooTnada nmpu KoHAeHcauu napa. Ternootnaya npu KUMEHUH KUJKOCTH.
Tennonepenaya mpu HEMOCPEACTBEHHOM CONPUKOCHOBEHUH TEINIOHOCUTENEH.
TennoBoe uznyuenue. 3akoH Credana-bonbiimMana. 3akon Kupxroda. Tenmooomen
ITy4euCIlyCKaHHEM Mexy Tenamu. Jlyuencnyckanue razoB. CoBMecTHas nepegada
TeIlla KOHBEKLUEHN U JTyuyenucnyckaHueM (paJIualiOHHO-KOHBEKTUBHAs).
Teronepenada. OcHOBHOE ypaBHeHUe Terutonepeaadn. Koapduunent
Teruionepenadn. J[Brxkymas cuia u o0riee TepMUYECKOEe COIPOTUBIICHHUE.
Cpennuii TeMnepaTypHbIi Harop Mpyu pa3JIndHbIX HAIPABIECHUAX JBUKCHUS
TerioHocuTenei. Ornpeaeenue TeMepaTyp CTEHOK.)

15-16

Harpepanune u oxnaxaenue (CrnocoObl HarpeBaHus M oxjaxjaeHus. TpeboBaHusl,
[IPEIBABISIEMbBIE K TEIUIOHOCUTEISIM, CPABHUTENBHBIE XapAKTEPUCTUKN
TETUIOHOCUTENEH 1 00JIaCTH UX MTPUMEHEHHS. YCTPOHCTBO TETIO0OMEHHBIX
annaparoB. CpaBHEHHE U BEIOOP TETJIOOOMEHHBIX allaparoB. DKCIUTyaTalus
TETI00OMEHHBIX anmnaparoB. Pacuer TemnooOMeHHBIX anmaparoB. Pacuet
TEII000MEeHa Mpu KoHeHcauu napa. [lepuonudeckuii mporecc TermioooMeHa.
TennooOMeH B KUISIILEM (TICEBIOOKIKEHHOM) ciloe. PereneparuBHble 1
CMECHTEJbHbIE TeIUIO0OMEHHBIE allaparsl. )

17-18

BrimapuBanue (CriocoObl BeITapUBaHUs. YCTPOMCTBO BBITIAPHBIX alllapaToB.
SKCHJIyaTaI_[I/ISI BBITTAPHBIX allIlapaToB. Pacuer BBIITAPHBIX allllapaToB.
MHOTOKOPITYCHBIE BBIITAPHBIE YCTAHOBKH. PacueT MHOTOKOPIYCHOM BBITTApHOM
yCTaHOBKH. BhimapHbie yCTaHOBKH € TEIIOBBIM HacocoM. Co3naHue Bakyyma B
BBIMIAPHBIX YCTAHOBKAX.)

19-20

Kpucrannuzauus (PaBHoBecue npu KpucTamn3auuu. MatepuaabHbId U TEIIOBOU

OaaHChI Irpongecca. Kunernka KpUCTAJJIU3aINH. Pazgenenue cmeceit




KpUCTAJIIU3alMe. YCTPOUCTBO U IIPUHIIUI IEUCTBUS KPUCTAIIN3aTOPOB. Pacuer
KpHcTaun3aTopoB. Kpucrannusanus paciiaBos.)

21-22

MaccooOMeHHbIe TIpotiecchl U anmaparbl (OCHOBHBIE MACCOOOMEHHBIE MPOIIECCHI B
XUMUYeCKoi TexHomoruu. CTaTuka MacCOOOMEHHBIX nporeccoB. CrocoObl
BBIpaKEeHMsI cocTaBa ¢a3. PaBHoBecue Mexy dazamu. MarepuaabHbIi OamaHc
npoleccoB MaccooOMeHa. Kiunernka maccooOMeHHBIX MporieccoB. Maccomnepenaya
U MaccooTaaya. YpaBHeHue macconepenaydu. [Ipomnecc maccooOMeHa MexXIy
dazamu: MonekyisipHas 1udy3us; KOHBEKTUBHAs Tuddy3us; MacCOOOMEH ¢
ygacTreM TBepaoH ¢as3nl. CBsa3b kodduireHTa Mmacconepenadn u

ko3¢ purrentoB Maccootaaun. Ilogobue maccooOMeHHbIX npoueccoB. CpenHss
NIBIOKYIIAS CHJIa M METOJIbI pacueTa MpolecCOB Macconepeayn:
cpeaHenorapupmMUUecKas ABHXKYIIas CUiIa; YUCIIO €ANHUIL IEPEHOCa; BHICOTA
€MHUIIBI TIEpEeHoCca. )

23-24

AOCOpOLIMOHHBIE Mpoliecchl U anmnaparsl (Puznyeckre 0CHOBBI IIpolecca
abcopbuuu. YerpoiictBo abcopbepos. JlecopOums. Cxembl abcoOpOIIMOHHBIX
ycTaHOBOK. PacueT HacagouHbix abcopOepoB. Pacuet 6apOoTakHbIx abcopOepoB.)

25-26

JKCTpaKLIMOHHbIE TpoIecchl U anmnaparsl (Pu3nueckre 0CHOBBI ITpoLecca
HKCTPAKIUK. YCTPOHCTBO 3KCTPAKTOPOB. CXEMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.
CpaBHEHHUE U BBIOOP 3KCTPAKTOPOB. PacueT 3KcTpakTopoB.)

27-28

[Tporeccrl neperonka u pekTudukanuy, annaparypHoe opopmienue (OcHOBHbIE
CBOMCTBA CMeCel KHIKOCTEH U WX MapoB. MaTepualbHBIN U TETUIOBON OalaHChI
nporecca pektudukarun. Cxembl peKTH(PHUKALNOHHBIX YCTAaHOBOK. YCTPOWUCTBO
peKTU(UKAIMOHHBIX alapaToB. DKCIUTyaTalusl peKTU(PHUKAIIMOHHBIX YCTaHOBOK.
PexTudukanus cXHKEHHBIX ra30B. Pacuer pekTuukanmoHHbIX KonoHH. [IpocTas
neperonka. CrienuaibHbIe BUIbI IEPETOHKH. )

29

A nicopoumonnsie nporiecchl (Teopust ancopbumu. YcTpoiictBo aacopoepos. Pacuer
azcopoepos.)

30-31

[Tponecco! cymku (Cratuka cymku. CBoiicTBa BIaXXHOTO rasa (Bo3nyxa). I — x-
arpaMMa BIIaXKHOTO BO3/lyXa. MaTepHraibHbIi U TEIUIOBOM OalaHChI Ipolecca
cymku. M3o0paskenue mporecca cymku Ha | — x-auarpamma. CxeMbl CYLIKH.
Kuneruka cymku. YerpoictBo cymmiok. CpaBHeHHE U BbIOOp cymmiok. Pacuer
cytmiiok. CrienanbHble CIoCOObI CYIIKH. )

32

MemOpaHHbIe Ipolecchl U anmnapathl (MeMOpaHHbBIE TPOIIECCHI
(bapomeMOpaHHbIe, TU(PY3HOHHOMEMOPAHHBIE, HIEKTPOMEMOPAHHEIE) U

palroHa bHbIe 00MacTh UX MpuMeHeHus. Turnbsl memOpad. OCHOBHBIE
MpeACTaBICHUs O MEXaHU3Max MeMOpaHHOro pazaeneHus. OCHOBHBIE
KOHCTPYKIIMM MEMOpPAaHHBIX anmnapaToB (IUI0CKOKaMEpPHEIE, PYJIOHHBIE, TpyOUaThie,
[10JIOBOJIOKHHCTHIE). CpaBHEHUE XapaKTEPUCTUK U BBIOOP MEMOpPaHHBIX
armaparos.)

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HaumenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATUA, CCMUHApa

Koi-
BO
qacoB

1-2

['mapomexannueckue npoieccsl U anmnaparsl (PaccMoTpenue Tem: rugpocTaTyka,
'MIPOIMHAMUKA. )

3-4

['mppomMexaHrUeCcKre Tporiecchl U anmaparsl (PaccMoTpenne TeM: Teopus
M0100MS THIPOMEXAaHUYECKHUX MTPOIIECCOB.)

5-6

['mapomexaHuecKue Mpoleccsl U annaparsl ( Perenne cooTBeTCTBYIOMNX
3a/1a4.)

7-8

TerioBbie Tiporiecch U ammaparsl (PaccMoTpeHne TeM: HarpeBaHue u
OXJIQXKJICHHUE. )

9-10

TennoBeie MMPONCCChI U allllapaThbl (PaCCMOTpeHI/Ie TCM: BbIHapI/IBaHI/IC.)




11-12 4  [TemnoBsle nporecchl U annaparsl (PaccMoTpenue TeM: KpucTain3ausi.) 4

13-15 5  [MaccooOmenHble nporeccsl 1 annaparsl (Paccmorpenue tem: abcopouusi.) 6

16-18 5  [MaccooOMeHHbIe nporecchl U annaparhl (PaccMoTpenne TeM: SKCTpakiysl.) 6

1991 5 MaccooOMeHHbIe mpoliecchl U anmnaparsl (PaccMoTpenne Tem: neperoHka, 6
pexTuduKanys.)

22 5 |MaccooOMeHHBIe mpoliecchl U amnmaparsl (PaccMorpenue Tem: agcopOrwst.) 2
23-25 5 [MaccooOMeHHbIe nporeccsl U anmnapatsl (PaccMoTpenne TeM: cymika.) 6
26-28 5 |MaccooOMeHHBbIe Mpoliecchl U anmnaparsl (Perenne cooTBeTCTBYIOMINX 3a/1a4. ) 6

5.3. JIaboparopHbie padoThI
Ne Ne . Koin-Bo
HaumeHnoBanue mim kpaTkoe cofepkaHue J1abopaTopHO paboThI
3aHATUSA | pa3nena 4acoB
16 3 VccrnenoBanue nporecca GuiIbTpanuu (4acTh 2) 4
la 3 VccnenoBanue mpouecca Guabrpanuu (4acTh 1) 6
26 4 HccnenoBanue mporecca Cymky (4acTh 2) 4
2a 4 HccnenoBanue mporecca Cymku (4acth 1) 6
30 5 M3ydeHue nponecca NeperoHky U peKTudukanuu (4acto 2) 4
3a 5 M3ydeHue nponecca NeperoHky U pekTuduxanuu (4acto 1) 6
4a 5 N3yuenue nporecca abcopoumu (yacts 1) 6
46 5 M3ydenue mporecca abcopouuu (4acts 2) 4
5.4. CamocTtosiTesibHasi padoTa CTyIeHTAa
Beinonnenne CPC
Crnucoxk nureparypsl (C yKkazaHUEM Kon-
[Monsun CPC paszernos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
OcH.: [1-4], mon.: [1-11], MmeTox. moco0. st
BrinosHEHUE KypCOBOTO IPOEKTA CPC: [2], y4.-MeT. MaTep. B 3JIEKTPOHHOM 7 42,5
Buje: [1-5,9]
Marepua MpakKTUYECKUX 3aHATUM, OCH.:
Pemenue 3amau P ) p ’ 5 14,75
[2], mom.:[9]
KoHCTIEKTHI JIEKIHiA, MaTepuat
npakTuyeckux 3ausatui, OcH.: [1-4], nom.:
[ToaroroBka K 3a4eTy P ’ [1-4]. a 5 24
[1-11], y4.-MeT. MaTep. B AIIEKTPOHHOM
Buje: [1-5,9]
KoHcnekTol neknuii, ocH.: [1-4], meton.
[TonroToBKa K KOHTPOJIBHBIM H )
noco06. st CPC: [1], y4.-MeT. maTep. 5 15
mabopaToOpHBIM paboTam
BIJIEKTPOHHOM BHJiE: [1-5,9,6-8]
KoHcrnekThl JIeKuid, MaTepualn
MpakTU4YeCcKuXx 3aHATui, OcH.: [1-4], nomn.:
[ToaroroBka K 3a4eTy P ’ [1-4]. 1 6 24
[1-11], yu.-MeT. MaTep. B ANEKTPOHHOM
Buje: [1-5,9]
KoHcnekTol nexknwmii, ocH.: [1-4], meTom.
[ToaroroBka K KOHTPOJILHBIM U )
nocoO. st CPC: [1], yu.-met. Matep. 6 5
mabopaTOpHBIM paboTam
BIJICKTPOHHOM BHJiE: [1-5,9,6-8]
KoHcnekTol Tekiuii, MmaTepuain
MpakTUYecKux 3ausaTui, OcH.: [1-4], nom.:
[ToaroroBka K sK3aMeHY P ’ [1-4], 1 7 32
[1-11], y4.-meT. Matep. B 3IEKTPOHHOM
Buje: [1-5,9]
Pemenue 3amay Marepuall NpaKTUYECKUX 3aHATUH, OCH.: 6 6,75




[2], mom.:[9]

HOI[I"OTOBKa K KOHTPOJIbHBIM H

nmabopaToOpHBIM paboTam

KoHcnekTol eknuii, ocH.: [1-4], meton.
noco6. st CPC: [1], y4.-meT. maTep.
BIJIEKTPOHHOM BHJiE: [1-5,9,6-8]
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6. @oH/1 OLIEHOYHBIX CPEACTB /ISl POBeeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonoxxennem o 6aNIbHO-PEUTUHIOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB

y4eOHOH JESITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusie meponpusitus (KM)

Haspanue -
Ne | Ce- Bug Makc. ThIBA-
KOHTPOJIBHOIO [Bec [Mopsimok HauMcneHus 6aIoB
KM|mecTp| KoHTpoOs MEpOTpHTHA Oann eTcs B
1A
[IpoBepka orBetoB 3aganuii CPC Ne 1-
3aganusa ns CPC 21 (1 cemectp). 3a BepHBIil OTBET
110 JICKIMOHHBIM U 3a/aHus (Ha BOIPOCHI MJIU 3a7a4H)
. MIPaKTUYECKUM CTyIIeHT nonydvaet 1 Oam, 3a
Texymmii N
1 5 KOHTPOITh Marepuaiam 1 | 21 |neBepHsrii oTBeT - 0 6ayutoB. Takum  [3ager
(Texymimii 00pa3oM, MaKCUMaJIbHOE KOJTHYECTBO
KOHTpPOJB) - | 6asutoB 3a 3ananust CPC 1 cemectpa -
CeMecCTp 21. Bec KOHTPOJIBLHOTO MEPOIIPUATHS -
1.
[Iposepka orBeToB 3aganuii CPC Ne 1-
3amanus g CPC 13 (2 cemectp). 3a BepHBIi1 OTBET
[0 JIEKITUOHHBIM U 3a1aHusl (Ha BOIIPOCHI UJTK 33]1a4H )
. MIPaKTUYECKUM CTyIleHT nonydaet 1 Oam, 3a
Texymmii N
2 6 KOHTPOIE Marepuaiam 1 | 13 |ueBepHslii oTBeT - 0 6ayuioB. Takum  [3ager
(Texyuimii 00pa3oM, MaKCUMaJIbHOE KOJIHMYECTBO
KOHTPOJIb) - 2 oaiutoB 3a 3amaunst CPC 3a 3amanus
CeMecCTp CPC 2 cemectpa - 13 6amoB. Bec
KOHTPOJIBHOTO MEPONPUATHS - 1.
[IpoBepka orBeToB 3aganuii CPC Ne 1-
3ananus ans CPC 22 (3 cemectp). 3a BEepHBIl OTBET
IO JICKIIMOHHBIM U 3aaHus (Ha BOIPOCHI MITU 3a0a4H)
. MIPAKTHYECKUM CTyIIeHT nonydvaet 1 Oam, 3a
Texymmii N
3 7 KOHTPOJTH Marepuaiam 1 | 22 |ueBepHblit oTBeT - 0 O6amioB. Takum  [pK3amMeH
(Texymit 00pa3oM, MaKCUMaJIbHOE KOJIMYECTBO
KOHTPOIB) - 3 oayutoB 3a 3amanus CPC 3a 3amanus 3
CEMECTD cemecTpa - 22 6amna. Bec
KOHTPOJIBHOTO MEPONPUATHS - 1.
3ananue Ha KII Bergaércs B mepByro
HEZeI0 ceMecTpa. 3a ABE HEJeNu 10
OKOHYAHHUS CEMEeCTpa CTYyIACHT CAaéT
Kypcosas 3amura KII [IPENOJABATENI0 OSICHUTEIIBHYIO Kyp-
4 | 7 aGoTa/mpoeKT (mpomexxytounas | - | 10 [3amucKy u rpadUyYecKylo 4acTh Ui |COBBIE
aTTecTalus) [MPOBEPKU COOTBETCTBUE COACPKAHUS  |[IPOEKTHI
TEXHUUYECKOMY 3aJJaHHI0, HATTUIHS
TEOPETHUYECKOM YaCTH, IPABUIHLHOTO
BBHITIOJTHEHUSI pacuéToB, 0(OPMIICHHUS B




COOTBETCTBUH C TPEOOBAHUSIMHU
crtanaaproB. [IpenogaBarens
BBICTABIISICT MIPEIBAPUTEIHHBIC OAJLITBI
1 TonycKaeT cTyaeHTa K 3amure KII.
3ammra KII mpoxoaut B coctaBe
KOMHCCUH U3 3 yenoBek. B
MOCJICTHIOI0 HEJIEII0 CeMecTpa
npoBoautcs 3ammTa KI1. Ha 3amury
CTY/ICHT MpeAoCTaBIseT: 1.
[TosicauTenpHyto 3anucky Ha 30-35
CTpaHHUIIAaX B IEYaTAHHOM BHJIE,
COJIEPIKAIILYIO0 TEOPETUUECKYIO U
pacueTHyro yacTu. 2. [padudeckyro
yacTh Ha 1-3 nmucrax popmara A3 i
A2 (wnmu Al). Ha 3amure cTyneHt
KOpOTKO (3-5 MUH.) TOKJIaIbIBaeT 00
OCHOBHBIX MTPOEKTHBIX PEIICHUSX,
MPUHSTHIX B MpoLecce pa3padoTku, U
OTBEYAET Ha 2 JIOTOJIHUTEIBHBIX
Borpoca. OneHuBaHue
CaMOCTOSITEIILHOM paOOThI CTY/ICHTA
rpu BoinoaHeHnu KII mo teme
WHINBUIYaIBHOTO 33 JaHUS
CKJIa/IBIBAETCS U3 CYMMBI 0aJlJIOB 3a
OLIEHKY COJIepKaHus U 0(OPMIICHHS
noscauTenbHou 3amucku KI1 u 3amuTel
KII. TTosicuurenbHas 3anucka: 0
0aJJIOB - CTYJEHT MOJIy4aeT MpH
OTCYTCTBHH MOSICHUTEITLHON 3aMUCKH
KI1, oopmiieHHOM B COOTBETCTBUU CO
cTtangaptoMm; 1 Gasi - BEICTaBIsETCS 3a
KYpCOBOM MPOEKT, KOTOPHII HE
COOTBETCTBYET TEXHUUECKOMY
3aJIaHUI0, HO COJEPKUT YaCTUYHO
HEO0OXOTMMYIO TEOPETUIECCKYIO
nHdopmaruto, ipu opopmnerun KII ¢
ore4YaTkaMy U HETOYHOCTSIMU. B
MOSICHUTEILHOMN 3aIllMCKe HE MPUBEACHO
OIKMCaHNEe HAa3HAYCHUsI, YCTPOUCTBA U
MpUHITUTIA PAOOTHI 000PYIOBaHHUS.
OcHOBHBIE TTapaMeTpbl 000PYIOBAHUS
paccuuTaHbl He BepHO. [losicHuTenbHas
3anucka u rpadudeckas 4acTb He
COOTBETCTBYIOT TPeOOBaHUIM
CTaH/IapTOB, TOSICHUTEIIbHAS 3aIMCKa
HE UMeeT JIOTUYHOTO,

O CJIC/IOBATEIIHHOTO H3JI0KEHUS
MaTepuaia ¢ COOTBETCTBYIOIUMU
BBIBOJITAMH 1 000CHOBAHHBIMU
MOJIOKEHUSAMU. 2 Oasa -
BBICTABIISIETCS 32 KYPCOBOU MPOEKT,
KOTOPBIM YaCTUYHO COOTBETCTBYET
TEXHUYECKOMY 3a/IaHHI0, COACPIKUT
HEOOXOIMMYIO TEOPETHIECKYIO
nHpopMauio. B nosicHuTensHOM
3aMycKe NPUBEICHO ONMCaHKe




HA3HAYCHUS, yCTPOMCTBA U IPUHIIUTIA
paboThel o0opymoBaHusi. OCHOBHBIE
napaMeTpbl 000pyI0BaHUS
paccuuTaHbl He BepHO. [losicHuTenbHas
3anucka u rpadudeckas 4acTb He
COOTBETCTBYIOT TPeOOBaHUIM
CTaH/IapPTOB, TOSICHUTEIIbHAS 3aICKa
HE UMeeT JIOTUYHOTO,

O CJICJIOBATEIHHOTO H3JIOKEHUS
MaTepuaia ¢ COOTBETCTBYIOIUMU
BBIBOJITAMH 1 000CHOBAHHBIMU
MOJIOKEHUSIMU. 3 Oasa -
BBICTABIISIETCS 32 KYPCOBOU MPOEKT,
KOTOPBI YaCTUYHO COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHIO, COIECPIKUT
HE0OXOTUMYIO TEOPETUYECKYIO U
PacyETHYIO 4acTH. B mosscCHUTENBbHON
3arycKe MPUBEJICHO OMMCaHKe
HA3HAYCHHUS, yCTPOMCTBA U IPUHIIUTIA
paboThl 00opyaoBaHUs. PaccunTaHbl
OCHOBHBIE ITapaMeTPhI 000PYIOBAHUSI.
[losicHuTeIbHAS 3aMUCKa U
rpaduueckas 4acTh BBITIOTHEHBI B
COOTBETCTBHUH C TPeOOBaHUSIMU
CTaH/IapTOB, HO MOSICHUTEIhHAS
3aMycKa He UMEET JIOTUYHOTO,

O CJICJIOBATEIIHHOTO H3JIOKEHUS
MaTepuaia ¢ COOTBETCTBYIOIIUMU
BBIBOJITAMH 1 000CHOBAHHBIMU
MOJIOKEHUSIMH, Tpapuueckas 4yacTb He
MOJTHOCTHIO YIOBJIETBOPSIET
TpeOoBaHUSAM pacueToB. 4 Oasa -
BBICTABIISIETCS 32 KYPCOBOH MPOEKT,
KOTOPBIH MOJIHOCTHIO COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHIO, COICPIKUT
HE0OXOIUMYIO TEOPETUYECKYIO U
PacyETHYIO 4acTU. B mosscCHUTENbHON
3arycKe MPUBEICHO OMMCaHKe
HA3HAYCHHUS, YCTPOMCTBA U IPUHIIUTIA
paboThl 00opynoBaHUs. PaccunTaHbl
OCHOBHBIE ITapaMeTPhI 000PYIOBAHUSI.
[losicHuTeIbHAS 3aMIMCKa U
rpaduyeckas 4aCTh BBITIOTHEHBI B
COOTBETCTBHUH C TPeOOBaHUSIMU
CTaH/IapTOB, TOSICHUTEIIbHAS 3aIMCKa
MMeEeT JIOTUYHOE, TTOCIIe0BaTEIbHOE
W3II0KEHUE MaTepuana ¢
COOTBETCTBYIOLIUMH BBIBOJIAMHU U
000CHOBAaHHBIMH TOJIOKEHUSMH,
rpaduyeckas 4acTh HE MOJTHOCTHIO
YIOBIIETBOPSIET TPEOOBAHUSIM
pacuéToB. 5 0aJUIOB - BHICTABISAETCS 32
KYpPCOBOM IIPOEKT, KOTOPBIN
[OJTHOCTBHIO COOTBETCTBYET
TEXHUUYECKOMY 3aJJaHHI0, COIECPIKUT
HE00XOIMMYIO TEOPETUYECKYIO U




PacyETHYIO 4acTU. B mossCHUTENBbHON
3arycKe MPUBEJIEHO OMMCaHKe
Ha3HAYCHMs, YCTPOICTBA U MPUHLIUTIA
paboThl 00opynoBaHus. BepHo
paccyrTaHbl OCHOBHBIE TTApaMeTPhI
ob0opynoBanus. [loscHuTtenbHas
3anucKa U rpaduueckas 4acTh
BBITIOJTHEHBI B COOTBETCTBHH C
TpeOOBaHUSIMH CTAH/IAPTOB,
MOSICHUTENIbHAS 3al1CKa UMEeT
JIOTMYHOE, TOCJIEeI0BaTeIbHOE
M3II0KEHHE MaTepuana C
COOTBETCTBYIOIIMMHU BBIBOJIAMH U
000CHOBAHHBIMH TOJIOKEHUSIMH,
rpaduueckas 4acTh MOJIHOCTHIO
COOTBETCTBYET PACCUUTAHHBIM
napamerpam. Takum oOpazom,
MaKCHUMaJIbHBIN 0ast 3a
MOsICHUTENBbHYO 3anucky KII - 5.
Sammra KIT: 0 6amoB momyvaet
CTYICHT 3a OTCYTCTBHE Ha 3aIuTe; 1
0aJ1 MoTy4aeT CTY/ICHT Ha 3alluTe 3a
HETIOJIHBIN JOKJIa1 00 OCHOBHBIX
[IPOEKTHBIX PEIICHUSX, IPUHSITHIX B
rporecce pa3paboTKy, U HEBEPHBIX
OTBETax Ha 2 IOTOJIHUTEIbHBIX
Borpoca o teme KII. 2 6anna
[MOJTy4aeT CTYAEHT Ha 3alluTe 3a
HETIOJIHBIN JOKJIa1 00 OCHOBHBIX
[IPOEKTHBIX PEIICHUSX, IPUHSITHIX B
mporecce pa3paboTku, u 1 BepHBIiA
OTBET Ha 2 JOMOJHUTEIBHBIX BOIpOCa
o teme KII. 3 6anna nonyyaer
CTYJIEHT Ha 3alllUTe 32 MOJIHBIN JOKIa]
00 OCHOBHBIX IPOEKTHBIX PEUICHHUSX,
MPUHSTHIX B MpoLiecce pa3paboTku, U
HEBEPHBIX OTBETaX Ha 2
JTOTIOJIHUTENBHBIX BOIIPOCA MO TEME
KII. 4 6amia momy4aeT CTyAEHT Ha
3aIuTe 3a [MOJHBIA JOKIag 00
OCHOBHBIX ITPOEKTHBIX PEILICHUSIX,
MPUHSTHIX B Ipoliecce pa3padoTky, u 1
BEPHBII OTBET HA 2 OMIOJHUTEIBHBIX
Borpoca 1o teme KII. 5 6amios
MOJTy4aeT CTYJCHT Ha 3alluTe 3a
MOJTHBIN JTOKJIa]] 00 OCHOBHBIX
MIPOEKTHBIX PEIICHUSX, IPUHSATHIX B
rporuecce pa3paboTKu, U BEPHBIX
OTBETax Ha 2 JIOTOIHUTEIbHBIX
Borpoca 1o Teme KII. Takum obpazom,
MakcUMaJIbHbIN 0ast 3a 3amury KII —
5. MakcumanbHasi cyMMa 0ajuioB 3a
KOHTpoJIbHOE Meponpusitue — 10. Bec
KOHTPOJLHOTO MEPOIIPHUATHS -1

ITpome-
JKYTOYHAst

KonTponsHOE
MEpOIPHUATHE

PeiiTiHT O IHCITATIINHE

CKJIAAbIBACTCA 13 6aJ'IJ'IOB, TTOJTYYCHHBIX

3a4CT




arTeCTranus

IIPOMEKYTOYHOMU
arTecTanuu (3a4éT
1 cemectp)

CTYJIEHTOM B TEUEHHE CEMECTPA U
0aJIJIOB 32 KOHTPOJIBHOE MEPONPUATHE
[IPOMEKYTOYHON aTTeCTALNU, KOTOPOE
He SBJISIETCs 003aTeIbHBIM, BO3MOXKHO
BBICTABJICHHE OLIEHKH 110 TEKyIIEeMY
KOHTpou0. KoHTposibHOE
MEPOIPUATHE IPOMEKYTOUHON
aTTecTalluu JJis CTY/IEHTOB, KOTOpbIE
XOTST MIOBBICUTH KOJTMYECTBO OaJJIOB,
MMPOBOIUTCS BO BpeMs 3a4éTa (1
CeMecTpa) B BUJIE MMCbMEHHBIX
OTBETOB Ha BOIPOCHI U Ha 3a]]a4U C
[IPUBEACHUEM TTOJIHOTO JITOPUTMA
pemenns. CtyneHTy Ha 3aderel
ceMecTpa BBIJAIOTCS 2 BOIpOca U3
pa3HbIX TeM Kypca u 3aaauu (1 3amada
B repBoM cemectpe). CTyneHry
oTBeZieHO 90 MUHYT Ha TOJITOTOBKY
OTBETOB M PEIIECHUE 3a]a4. 3aTeEM
CTYIIEHT c1aéT paboTy He POBEPKY
npenojasarento. bamis 3a KM 1
cemecTpa: 2 6asa npu BEPHOM OTBETE
Ha 1 Bompoc, 1 6as npu yacTHYHO
MpaBWILHOM OTBeTE Ha 1 Bompoc, 0
0aJuIoB - IPU HEBEPHOM OTBETE Ha 1
BOMpoC; 1 Ga - Mpu BEpHOM OTBETE
Ha 2 Borpoc, 0 6aJuIoB - Ipu HEBEPHOM
OTBETE Ha 2 Bompoc. 2 6aa - 3a
MOJTHBII aJTOPUTM PELICHUS 3aJa4H U
BEpHBII OTBET, | 6aIT - MPU HEMTOJIHOM
QJIITOPUTME PEIICHUs 3a/1a4U U BEPHOM
otBeTe, 0 OAITOB - MPU HEBEPHOM
pELIEHNN U OTBETE Ha 3a/1ady.
MaxkcumanbHOE KOJIMYeCTBO OaJIIOB 3a
KM 1 cemectpa - 5 6aisioB. Bec
KOHTPOJILHOTO MEPOIPUSITHS
[MPOMEKYTOYHOM arrectaruu 1
cemectpa - 1.

ITpome-
KyTOUHAS
arTecTanus

KonTponsHoe
MEPOIPUATHE
IIPOMEKYTOYHOU
arTecTaluy (3a4ér
2 cemectp)

PeiiTiHT IO IUCITATIINHE
CKJIaJIbIBAETCs U3 0AJJIOB, OTYYEHHBIX
CTYJIEHTOM B T€UEHHE CEMECTpa U
0aJuIOB 32 KOHTPOJIBHOE MEPOIIPUATHE
[IPOMEKYTOYHON aTTecTalnuu, KOTOpoe
HE SIBIISIETCS 0053aTeNIbHBIM, BO3MOYKHO
BBICTABJICHHE OLIEHKH I10 TEKYLIEMY
KOHTpoJt0. KoHTpOnbHOE
MEPOIPUATHE TPOMEKYTOUHON
aTTeCTallUU AJIs CTYIEHTOB, KOTOPbIE
XOTST MOBBICUTH KOJIMUYECTBO OAJIOB,
[IPOBOJIUTCS BO BpeMs 3a4éTra 2
ceMecTpa B BHJI€ TUCbMEHHBIX OTBETOB
Ha BOIPOCHI ¥ HA 3a/1a4H C
[IPUBEIEHUEM TIOJTHOTO aJITOPUTMA
pemenns. CTyneHTy Ha 3a4ére 2
ceMecTpa BBIJAIOTCS 2 BONpoca U3

PA3HBIX TEM KypCa U 3a1a4Un (2 3aJa4n

3a4CT




BO 2 cemectpe). CTynenty oreaeHo 90
MUHYT Ha TIOATOTOBKY OTBETOB U
pereHue 3aaa4. 3aTeM CTYACHT CIaeT
paboTy HEe MPOBEPKY MPETOIaBaATEINIO.
bamer 3a KM 2 cemectpa: 1 6amn npu
MPaBWJILHOM OTBETE Ha KaXKIbIA U3 2
BOIPOCOB, () 0aJIIOB - TPU HEBEPHOM
OTBeTE Ha Borpoc; 1 6ami - 3a BepHoe
peleHre U OTBET Ha MepBYyIo 3aady, 0
0aJJIoB - 32 HEBEPHOE pelICHHE U
OTBET Ha MEPBYIO 3a4a4y; 2 6ania - 3a
[MOJTHBIN aJITOPUTM PEIIEHUS BTOPOl
3aJja4Ml U BEpHBINA OTBET, 1 Oam - mpu
HEIMOJTHOM aJITOPUTME PEIICHUs BTOPOM
3a/1auu ¥ BEpHOM OoTBeTe, 0 6amios -
[IPY HEBEPHOM PEILLIEHUH U OTBETE Ha
BTOPYIO 3a1a4y. MakcuMmaibHOe
KkomuecTBO OamioB 3a KM 2 cemectpa
- 5 6amnoB. Bec KOHTPOJIBHOTO
MEPOIPHUATHSI IPOMEKYTOUHOM
arTecTanuu 2 cemectpa - 1.

Texymuit
KOHTPOJIb

3amura
BBITTOJTHEHHEBIX JIP
(Texyuuit
KOHTpOIB) - |
CEMECTp

Texymmii koHTposb 1 cemecTpa:
[IpoBepka pe3ynsTaToB J1a00PATOPHBIX
paboT, MpaBUILHOTO OPOPMIICHHUS
paboT B COOTBETCTBUH C
TpeOOBAHUSMU U 3AIIUTHI
1abopaTOPHBIX PaOdOT OCYIIECTBIISIETCS
WHANBUIYAIBHO C KKJIBIM CTYICHTOM.
YCcTHO npernoaBaTesnb 3aaET 1Ba
BOIIpOCA MO Kax/10i J1aboparopHoi
pabote. O6mMit 6aI mpu OIeHKe
CKJIaJIbIBAETCS U3 CIIEYIOIIUX
Mmokasaresei (3a KaKIyro
nmaboparopHyro padoty): 0 6anios -
[IpU OTCYTCTBUU Ha 1aOOPaTOPHOIA
pabote, OTCYTCTBHM OTYETA, €CIIU
CTYICHT HE MOXET MPAaBUIHHO
OTBETUTH HHU Ha OJIUH M3 2 3aJaHHBIX
BOITPOCOB T10 JJabopaTropHoii padoTe, a
Takke eciu B xoze JIP He monmyuyeHsl
BEPHBIC PE3YIIBTATHI, BBIBOBI C/ICTaHbI
He BepHO, opopmiienue JIP ne
COOTBETCTBYET TpeboBanusM; 1 Gasr -
CTYIEHT IPUCYTCTBOBAJ Ha
TabopaTopHO paboTe, MOTYIIIT
BEpHBIE PE3YJIbTATHI, ClIEal
MpaBHUJIbHBIC BRIBOABI; 1 0aslT - CTyIEeHT
oopmun oTy€T No 1aboparopHOU
paboTe B COOTBETCTBUU C
TpeboBaHusIMU; 1 Ga - 32 KaXKIbIN
MPaBUIBHBIN OTBET HA BOMPOC IO
nmabopatopHoii padore (Bcero 2
Bompoca). MakcuMaabHOE KOJTUYECTBO
0aJIJIOB 32 KXKIYIO 1a0OPaTOpHYIO
paboty - 4. Bcero mpexycMoTpeHo

[POBEJICHIE OTHOM TaO0PaTOpHOI

3a4CT




paboThl U3 IBYX 4yacTell B 1 cemectpe.
MakcumanbHbIN Oat 3a 3anmmuTy JIP B
1 cemectpe - 4. Bec KOHTPOIBHOTO
MEpPONPUSITHS - 2.

Texymmii
KOHTPOJIb

3ammura
BBITIOJTHEHHEIX JIP
(Texymuii
KOHTPOJIb) - 2
CEMECTp

Texymunii KOHTPOJIb 2 cemMecTpa:
[IpoBepka pe3ynpTaToB J1a00paTOPHBIX
paboT, MpaBUILHOTO OOpMIIEHUS
paboT B COOTBETCTBHUH C
TpeOOBaHUSMHU U 3aIIUTHI
mabopaTOpHBIX pabOT OCYIIECTBISAETCS
WHIWBUIYAITBHO C KQXKIIBIM CTYJICHTOM.
YCTHO mpernojaBarelib 3a1aéT 1Ba
BOITPOCA 0 KK 10H J1abopaTopHOH
pabote. OOmuit 6au1 Ipu OLEHKE
CKJIaJIBIBACTCS U3 CIICITYFOIINX
nokasaresei (3a Kaxayro
nmabopaTopHyto padoty): 0 6anos -
[IpU OTCYTCTBUU Ha JIaOOpaTOPHOI
pabote, OTCYTCTBHH OTYETA, €CIIN
CTYJEHT HE MOXET MIPaBUIBHO
OTBETHUTbH HU Ha OJIMH U3 2 3aJaHHBIX
BOIIPOCOB TI0 JIAOOpaTopHOii pabote, a
Takke ecyu B xoze JIP He momydeHsl
BEPHBIE PE3YJIbTAThI, BEIBOJIBI CACTaHbI
He BepHO, ohopmiienne JIP He
COOTBETCTBYET TpeOoBaHusAM; 1 6am -
CTYICHT PUCYTCTBOBAJ Ha
mabopatopHoii paboTe, MOTyUYuII
BEPHBIC PE3YJIBTATHI, CIIETall
MpaBUJIbHBIE BHIBOABI; 1 0asl1 - CTYIEeHT
odopmut 0TYET 10 J1abopaTopHOIt
paboTe B COOTBETCTBHHU C
TpeboBaHUsAMHU; 1 O - 32 KaXK bl
MPaBUJIBHBIN OTBET HA BOMPOC IO
nmabopaTopHOil padote (Bcero 2
BOINpoca). MakcuMallbHOE KOJTHMYECTBO
0aJIJIOB 3a KaXKIyIo JJaOOpaTopHyIO
paboty - 4. Bcero npeaycMoTpeHo
MPOBEIEHUE BYX J1a00paTOPHBIX
paboT U3 ABYX 4acTeil BO BTOpOM
cemecTtpe. MakcumanbHbIN 0asut 3a
zamuty JIP Bo 2 cemectpe - 8. Bec
KOHTPOJIGHOTO MEPOTIPUSTHS - 2.

3a4CT

Texymui
KOHTPOJIb

3ammra
BBITIOJTHEHHEBIX JIP
(Texymuii
KOHTpOJIB) - 3
CeMecCTp

Texymumii koHTpOIb 3 ceMecTpa:
[TpoBepka pe3yabTaToB J1ad0PaTOPHBIX
paboT, MpaBUIBHOTO OPOPMIICHHUS
paboT B COOTBETCTBHUHM C
TpeOOBaHUSIMU U 3aIIUTHI
1abopaTOPHBIX pabOT OCYIIECTBISAETCS
WHIUBUIYAIBHO C KQXKIIBIM CTYCHTOM.
YCTHO mpernoaBatesb 3a1aéT 1Ba
BOITpOCA MO KK 10H J1abopaTopHOH
padote. OOmuit 6a1 npu OLEHKe
CKJIaJIBIBACTCS U3 CIIETYFOIINX
rokasaresei (3a Kaxayro

nmabopaTopHyio paboty): 0 6aIoB -

OK3aMCH




[IpU OTCYTCTBUU Ha JIaOOPaTOPHOI
paboTe, OTCYTCTBUU OTYETA, €CITU
CTYZICHT HE MOXKET TPaBUILHO
OTBETUTH HU Ha OJIUH U3 2 3aJJaHHBIX
BOIIPOCOB TI0 JIAOOpaTOpHOi pabote, a
Takke ecyu B xoze JIP He monmyyeHsl
BEpHBIC PE3YIIBTATHI, BBIBOJIBI CJICITAHbI
He BepHO, opopmiienue JIP He
COOTBETCTBYET TpeboBaHusM; 1 Ga -
CTYJIEHT MPUCYTCTBOBAJ Ha
maboparopHOit paboTe, MOITydn
BEpHbBIE PE3YNIBTAThI, ClIENal
[paBUJIbHBIE BBIBOJBI; 1 Oall - CTy/IeHT
odopMui OTYET TIO JTAOOPATOPHOI
paboTe B COOTBETCTBHH C
TpeboBaHUsAMHU; 1 OaT - 32 BEpHO
BBIITOJIHEHHBIN pacuér 1o JIP ¢
MOJTHBIM aJITOPUTMOM petieHust; 1 Gamn
- 33 K@XK/bli IPaBUJIBHBIN OTBET HA
BOITPOC TI0 JJaOOpaTOpHOU paboTte
(Bcero 2 Bompoca). MakcumMalbHOE
KOJTMYECTBO OAJIJIOB 32 KaXIYIO
nmaboparopHyro paboty - 5. Beero
[pelyCMOTPEHO POBEACHHUE OTHOM
mabopaTopHOU pabOTHI U3 IBYX YacTei
B 3 ceMecTpe. MakcuMaJIbHBIN Oau 3a
3amuty JIP B 3 cemectpe - 5. Bec
KOHTPOJILHOTO MEPOTIPUATHS - 2.

10

ITpome-
KyTOYHAst
aTTecTanus

KonTponsHoe
MEPOIPUATHE
IIPOMEKYTOYHOU
aTTeCcTalluu
(?x3ameH 3
ceMecTp)

Ha sx3ameHe npoucxoauT OlieHUBAHUE
yueOHO esITeTbHOCTH 00yYaromuxcs
10 TUCIIUTUIMHE Ha OCHOBE
[MOJIyYEHHBIX OLICHOK 332 KOHTPOJIBHO-
PEUTHHTOBBIE MEPOTIPUATHS TEKYIIIETO
KOHTPOJISL M IPOMEKYTOUHOM
arrectranuu. [IpoBenenue
KOHTPOJIBHOTO MEPOIPUATHUS
MMPOMEKYTOYHOM aTTeCcTalliy He
00s13aTeIbHO, BO3MOXKHO BBICTABIICHUE
OIICHKH TI0 TeKyIIeMy KOHTPOIt0. JlJis
CTY/IEHTOB, KOTOPbIE XOTST MOBBICUTH
KOJIMYECTBO 0aJNIOB, IPETyCMOTPEHA
MuchMeHHas popma MpoBeIeHUS
bk3aMeHa. Heo0xoaumMo miucsEMeHHO
OTBETUTH Ha 2 BOIIPOCa MO TeMaM 3
cemecTtpa. Bpems npoBenenus 2 yaca
(1 mapa). 3a xaxabIil NpaBUIbHBIN
OTBET CTYJICHT Tosry4aeT 1 GaJ.
HenpaBuibHbIN OTBET HA BOIIPOC
cootBeTcTBYeT () OasIIOB.
MakcuManbHOE KOJTUYeCTBO OAIIIOB -
2. Bec -1.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

MIPOMEKYTOYHOMN

Bun

[Iponenypa npoBeneHus

Kpurepun
OLICHUBaHUs




arTeCTaluu

3a4€CT

PelTHHT 10 TUCIMIUIMHE CKJIabIBACTCS U3 0aJIIOB, MOTy4YEHHBIX
CTY/IEHTOM B TE€UEHHUE CEMECTpa U OAIIJIOB 3a KOHTPOJIIbHOE
MEpPONPUATHE TPOMEKYTOUHOH aTTeCTAllMU, KOTOPOE HE SBISAETCS
00s13aTeIHHBIM, BO3MO)KHO BBICTABIICHHE OIIEHKH TI0 TEKYIIEeMY
KOHTPOJIFO. J{J1s1 CTY/IEHTOB, KOTOPBIE XOTAT MOBBICUTH KOJIMYECTBO
0aJuTOB, MPOBOUTCS KOHTPOIBHOE MEPOIPUSATHE TPOMEKYTOTHOMH
aTTecTallMy BO BpeMs 3a4€Ta 2 ceMecTpa B BHJI€ MMCbMEHHBIX
OTBETOB Ha BOTPOCHI M Ha 33/1a41 C MPUBEICHHEM TTOJTHOTO
anroputMa pemeHust. CTyieHTy Ha 3auéte 2 ceMecTpa BbIIAIoOTCS 2
BOIPOCA U3 Pa3HbIX TEM Kypca U 3a/1auu (2 3a/1auu BO 2 CEMECTpE).
Crynenty otBesieHO 90 MUHYT Ha MOJTOTOBKY OTBETOB U pEIICHUE
3a/a4d. 3aTeM CTYJEHT cIaéT paboTy He MPOBEPKY MPENO1aBaTeNo.
[TpenogaBarenp BeICTABISAET 3aU€T HA OCHOBAHUHU OAJNIBHOTO
pEeUTHHTA MO TUCIUILIINHE.

B cooTBeTCTBUM C
mm. 2.5, 2.6
[lonoxenus

3a4€T

PeliTuHT 1o TUCHUIUIMHE CKIIaAbIBAETCS U3 0AJIOB, OTYyYEHHBIX
CTYJICHTOM B T€UEHHE CeMecTpa U OAJIOB 32 KOHTPOJIbHOE
MEpPOIPUATHE TPOMEKYTOUHON aTTeCTalluU, KOTOPOE HE SIBISETCS
00s13aTeIbHBIM, BO3MO)KHO BBICTABJICHHE OLIEHKHU MO TEKYIIEMY
KOHTPOJIIO. J{J151 CTyI€HTOB, KOTOPBIE XOTST MOBBICUTH KOJIMYECTBO
0aJuI0B, MPOBOJUTCS KOHTPOJIBHOE MEPONPUATHE TPOMEKYTOUHOMN
aTTecTaluy Bo BpeMs 3a4€ra (1 cemecTpa) B BUI€ MUCbMEHHBIX
OTBETOB Ha BOIPOCHI M HA 33/1a4 C MPUBEICHHUEM MOJTHOTO
anroputMa pemienus. CTyneHTy Ha 3aderel cemecTpa BbLAAIOTCS 2
BOIIPOCA U3 Pa3HBIX TEM Kypca U 3aj1aud (1 3a1aua B mepBoM
cemectpe). CtyneHty otBefieHO 90 MUHYT Ha MTOJITOTOBKY OTBETOB
U pellieHue 3a/1a4y. 3aTeM CTYACHT caéT paboTy He IPOBEPKY
npenonasarento. [Ipenoaasarens BHICTABISIET 3a4ET HA OCHOBAHUU
0aJUIbHOTO PEHTHHIa 10 TUCIUIUIMHE.

B cooTBeTCcTBHU C
. 2.5, 2.6
[lonoxxenusa

9K3aMCH

Ha sx3aMeHe mpoucXoauT OolleHUBaHUE yUeOHOM eI TeIbHOCTH
00yyaroniuxcs o AMCUUIIIIMHE Ha OCHOBE MOJyUYEHHBIX OLIEHOK 3a
KOHTPOJBHO-PEHUTUHIOBBIE MEPOTIPUATHUS TEKYILIETO KOHTPOJS U
IIPOMEKYTOYHOM arrecranuu. [IpoBeneHne KOHTPOIBHOIO
MEPOTPUITHS TPOMEKYTOYHOU aTTeCTAIlMK HE 00s3aTENbHO,
BO3MOKHO BBICTABJICHHME OLIEHKH M0 TEKYILEMY KOHTpoutto. s
CTYJIEHTOB, KOTOPbIE XOTST MOBBICUTH KOTUYECTBO OAJIJIOB,
NpeayCMOTpeHa MUCbMeHHast (hopMma MPOBEACHHUS IK3aMEHa.
Heo0Oxoaumo muckMeHHO OTBETUTH Ha 2 BOMpOca Mo TeMaMm 3
ceMecTtpa. Bpems nposenenus 2 daca (1 mapa). 3arem cTyaeHT
cnaét paboTy He MpPOBepKy mpemnoaanarento. [Ipenonasarens
BBICTABJISET OLICHKY 32 9K3aMEH Ha OCHOBAaHUU OAJIBHOTO
pEUTHHTra 1O JUCIHUILTHHE.

B cooTBeTCTBUM C
mm. 2.5, 2.6
[lonoxenus

KypCOBbIE
IIPOEKTHI

3aganue Ha KII BeIa€Tcs B mEpBYIO HEAEIIO ceMecTpa. 3a JIBe
HEZIENU /10 OKOHYAHUS CEMECTpaA CTYACHT CAAET MPETNOAABATENIO
MOSCHUTENBHYIO 3aMUCKY U rpa@UuecKyro YacTh 7S MPOBEPKHU
COOTBETCTBHUE COZECPKAHMSI TEXHUUECKOMY 3aJJaHUI0, HAJTUUHS
TEOPETUUECKON YacTH, MPABUILHOTO BHIMOIHEHUS PacUETOB,
o(opMIIeHHsI B COOTBETCTBHH C TPEOOBAaHUSIMU CTaHAPTOB.
[IpenonaBarenb BHICTABISIET MTPEeIBAPUTENbHBIE OaTbI U
nomyckaeT ctynenta k 3auute KII. 3ammra KII npoxoaur B
COCTaBe KOMHUCCHH U3 3 uenoBeK. B mocneaHow Heeno cemecTpa
npoBoauTcs 3amura KI1. Ha 3amuty crynenT npenocrasiusier: 1.
[TosicauTenpHyto 3anucky Ha 30-35 cTpaHuUIlax B MeYaTaHHOM
BUJIE, COJIEPIKALIYI0 TEOPETUYECKYIO M PACUETHYIO YacTH. 2.
['paduyeckyro yacth Ha 1-3 muctax Gpopmara A3 unu A2 (umu Al).
Ha 3amuTe cTyneHT kopoTko (3-5 MHH.) TOKJIaJIpIBAEeT 00

B cooTBeTCcTBHU C
. 2.7 [onoxenus




OCHOBHBIX MTPOEKTHBIX PEIICHUSX, IPUHATHIX B MPOIECCE
pa3paboTKH, ¥ OTBEYaeT Ha 2 TOMOJHUTEIBHBIX BOMPOCA.
OreHrMBaHNE CaMOCTOATENBHOM PabOThI CTYICHTA NIPU
BbinosiHeHnH KII o TemMe nHAMBHIyanbHOTO 3a1aHUS
CKJIQJILIBAETCS U3 CyMMBbI OaJIJIOB 32 OIICHKY COAECpP>KaHUS U
odopmienus nosicauTenbHoM 3anucku KIT u 3ammuTer KI1.
Komuccus BeICTaBIsIeT OAIIIBI 32 MOSICHUTEIBHYIO 3aIMUCKY U
samuty KII. I[IpenonaBarens no qucnurinHe GOpMHUPYET
OLICHOYHYIO BEIOMOCTb M BBICTABIIAET OLIEHKY 3a KII Ha
OCHOBaHUU OAJIILHOTO PEUTHHTA.

6.3. ITacopTt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yuenus

OI1K-2

3HaeT: GpyHIaMeHTaIbHbIC (PU3HUECKIE 3aKOHBI HHHAHA A

MMmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: BBIITOJTHCHUA (I)I/ISI/I‘-ICCKI/IX OKCIICPUMCHTOB,

OIIK-2 H |
00paboTKu 1 0POpMIICHUS UX PE3YIIBTATOB
TumoBbIe KOHTPOJIBLHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUSATHIO HAXOISITCS B
MPUITOKECHUIX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.
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MHOTO(QYHKIIMOHAJIbHBIE PEAKTOPHI; THIPOMEXaHUYECKUE, TEIIOBbIE,



@ y3nOHHBIC, XHMUYECKHE IMPOIIECCHI M alllTapaThl; MEMOpPaHHBIC MPOIICCCHI |
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DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
Ne Brz peeypea s | bubnuorpagpuueckoe onrcanue
JTUTEpPaTyphl AIIEKTPOHHOMN
dopme
DEKTpOHHO- 9CHOBHBIG OTpEEIEHHS H 3aKOHOMEPHOCTH 1O Ky,l’ocy
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[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows server(6eccpouHo)
2. Microsoft-Windows(6eccpodHo)
3. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX

Her

CIIPAaBOYHBIX CUCTCM!

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne T CIUTITUHbI

Bun 3apaTuit

Ne
ayjl.

OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeUeHUE, UCTIONB3YEeMOe IS

Pa3IMYHbBIX BUAOB 3aHATHH




CrieninanpHOe JabopaTtopHoe 0bopyaoBanue Kadeap, miakaTel, CTEHAB 1

JlaGoparopuble 425 9
ARSI ) MaKeTBI JJIs POBEACHHUS JIA0OPATOPHBIX padOT NMpodheCcCHOHaATHLHOMN
HaIpPaBIECHHOCTH CTY/ICHTOB.
MynbTUMENUHHBIN TPOEKTOP ISl HAIVISAHOM IEMOHCTPALUU MaTeprajoB
Texmmn 425 |neKkiui U MpakKTUYEeCKUX 3aHITUH B XOJ€ OCBOCHUS JUCUUILIMHBI, TPOBOANUMBIX
(1) [kax coTpynHuKamu Kadeap By3a, Tak ¥ MPUITIALICHHBIMU C TIPEANIPUATUI
CHEeUAINCTaMU.
) — MynLTfIMeILHﬁHLH?I TPOCKTOP A HaIISJHOM IEMOHCTpAlMi MaTepHUAIIOB
AT 1 425 |nexuuil ¥ MpaKTUYECKUX 3aHITHH B XOJI€ OCBOCHHUS JUCLMILINHBI, MPOBOZIMMBIX
ONp— (1) |kak coTpyaHMKamMu Kadenp By3a, TaK U NPUITIAIIEHHBIMU C IPEIPUITHN

CIicnyajinucTaMu.




