5 AHHOTALIMU PABOYUX ITPOI'PAMM JJUCHHUIIJIUH, ITPAKTUK U THA
5.1 JIucuuniauHbl 00513aTeJIbHOI YaCTH

AHHOTanuA padoyeil MpOrpaMmbl IUCHUNIHMHBI
«MHOCTpaHHBIH A3BIK»

1. Heab AMCHMNIMHBI — MPUOOPETECHHE 00YJaIOIMMHUCS 001Iei, KOMMYHUKAaTUBHOU U
npo)eCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
NOJArOTOBKM  TO3BOJISIET ~ WCIONB30BaThb  MHOCTPAHHBIM  S3bIK  NPAKTHUECKH KaK B
npodeCCHOHAIBHON  (MMPOW3BOJCTBEHHON M HAY4YHOW) JMAESITCNIBHOCTH, TaK W JJs  Ieled
camMoo0pazoBaHUsI.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHKECHUS.

YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3nams:

- OCHOBHBIE CIIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX  €OUHHUI] W  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICTIN;

- pPYCCKHME OKBUBAJICHTHl OCHOBHBIX CIIOB U BBID@KEHHH pedydn B Ipoliecce
MEKITMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOACHCTBUS;

- OCHOBHBIE MPHUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TACCHBHYIO M AaKTHBHYIO JIEKCHKY, B TOM 4YHCIIE OOIICHAYYHYIO U CIIEHUAIBHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO Jisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

- IpUeMBI pabOThI C OPUTUHAILHON JINTEPATYpPOi HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHON JUTEPATYpOi HA HMHOCTPAHHOM SI3BIKE;

- paboTathb cO cloBapeM;

- BECTHU INEPENUCKY Ha U3yYaeMOM SI3bIKE C LIEIbI0 MEKIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JICATEIBHOCTh IPUMEHHUTEIBHO K cepe ObITOBON 1 MpodecCnoHaTbHON
KOMMYHHKAIUH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM HAa YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHHS,
HaBBIKAMH M YMEHHUSMH pEUEBOM JEATENbHOCTH NPUMEHHUTENbHO K cdepe OBITOBON u
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON peyu;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTUPOBAHUS JINTEPATYPHI HA U3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe cogep:kanue TUCHUIIIAHBI

Paznen 1. 'paMmaTryeckue u JEKCHYECKUE TPYAHOCTH U3Y4aeMOTO SA3bIKa.

1.1 CropspkeHue W W3MEHEHHME TIJ1aroja-CBA3KM B (OpPMax HACTOSIIETO BpPEMEHH.
Bunospemennbie ¢opmbl  rmaronoB. OOpaszoBanwe ¢GOpM  MPOCTBIX, MPOJODKECHHBIX,
nep(eKTHBIX U NMepPeKTHO-NPOJOKEHHBIX BpeMeH riiarosa. BonpocurenbHble TPEIsIOKEHHS B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpUIATENbHBIX (DOPM TJIarojia B pa3jiNvHbIX BpeMEeHaXx.

1.3 O6pazoBaHue MPOCTHIX, MTPOJOIKEHHBIX, MEPPEKTHHIX BPEMEH IJIaroibHbIX (GopM U
ynotrpebnenne Gopm crpamarenbHoro 3anora.l.4. BugoBpemeHHBIE (GOPMBI TJIaroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOHKEHHBIX, MEPPEKTHBIX U MEePPEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocutenbHble npeiokeHusl B pa3inuHbIX BpeMeHax. O0pa3oBaHUe OTpULIATENbHBIX (OpM
JIaroJia B pa3iMyHbIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTosIIero U TpouieAmero BpeMenu. [lepdextapie GopMbl
npuyactusi. MecTo npu4acTuii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000pOT.
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1.5 Nuduautus. @opmel nHbuHUTHBA. [IpomomkeHHbld U TepdeKTHBIM WHOUHUTHB.
Oynkuuu uHGUHUTHBA B mpemiokeHun. OOpazoBaHue U ynorpeOiieHne HH()UHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKAIIEE)» U «CIIOKHOE JIOTIOTHEHHUEN.

1.6 Mopanbubie riaroisl. CTpykTypa mpeanoxeHus. [IpuHIMIBI cI0BOOOpa30BaHMUA.
Coxkpamenust (a66peBuarypsi). O6o3HaueHue natel [IpaBuiia 4TeHHS XUMHUYECKHX DJIEMEHTOB,
o0o3HaueHN M (HOpMyN HEOPraHWYECKUX COCTUHEHWH M YpPaBHEHUH XUMHMUYECKHX pPEaKIuil.
[IpaBuna uteHuss eauHUL] u3MepeHus. I[lpaBuia uTeHUS HaWMEHOBaHMII  OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUM.

Pasznen 2. Pa3BuTHe HaBBIKOB YTEHUS! TEMATUYECKHUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. Beenenue B crieniiajibHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneena

2.1.4. Hayka 1 HayuHble METO/Ibl, HAYYHBIE CTaTbU

2.1.5. CoBpemeHHbIE HH)KEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumuueckas nadoparopusi. TexHuka 6e3onacHocTH B maboparopuu. M3mepeHus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorusa @apmaneBTUYECKUE IPON3BOCTBA.

2.1.10. 3enenast xumusi. [IpobeMbl SKOJIOTHH.

2.2 Tlonstue o Bunax ureHus. IIpocMOTpoBOe uTe€HHE Ha MPUMEPAX TEKCTOB O XUMUHU,
J.N. Menaeneese, PXTY um, .. Menneneena.

AKTHBU3AIUS JTICKCUKU TPOYUTAHHBIX TEKCTOB.

2.3 W3yuaroree 4YTeHHE HAYYHBIX W HAYYHO-TIONMYJSIPHBIX TEKCTOB TIO BBIOpaHHOM
CHEIHUAILHOCTH Ha mpuMepe TekcToB: «Hayka wu HayuHble METONBI», «XUMHYECKOE
npennpustie», «CoBpeMeHHble HWH)XCHEpPHbIE TEXHOJOTUN», «Xumudeckas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH j1aboparopun», «XUMuUs
Oynymero. CoBpeMeHHbIE TEHACHLIUN Pa3BUTHS HayKu», «buorexHonorus. GapmaieBTuyecKue
MIPOU3BOJICTBAY, «3eeHas XumMus. [IpoOaemMbl IKOIOTUMY.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAYYHO-TEXHHYECKOM  HampaBiICHHOCTH.
TepMUHOIOTHSI HAYYHO-TEXHUYECKON JIUTepaTyphl Ha H3y4aeMOM SI3BIKE.

Paznen 3. IlpakTuka ycTHOM pedn

3.1 IlpakTrka yCTHOH peuu IO TeMaM:

3.1.1. «I"'oBopuM o cebe, o cBoel Oynymiei npodeccuny,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peyb Mo TeMe «o cede u o Oynymieil npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMUYECKOM peyuH.

3.3 PedeBoii O3THUKET TMOBCEAHEBHOTO OOMICHUS (3HAKOMCTBO, TMPEICTaBICHHE,
YCTaHOBJICHUE W TOJJECP)KaHUE KOHTAKTa, 3alpoc U coodmenne nHpopmanuu, modyXIaeHne K
JIeMCTBUIO, BBIPAKEHHE IPOCHOBI, COTJIACHS).

Oc00EHHOCTH TUATIOTHYECKOM PeUuH 0 MPOHICHHBIM TEMaM.

Paznen 4. OcoOeHHOCTH SI3bIKA CIIEIIMATEHOCTH

['pammaTHUeckue TPYJHOCTH S3bIKA CHEIUATIBHOCTH

4.1. 'paMMaTUyeCcKue U JIGKCUYECKUE TPYJHOCTH SI3bIKA CIIEIUATIBHOCTH:

Paznuunbple BapuaHTHI NepeBoja MPUYACTUN HA PyCCKHil s3bIK. [IpudyacTabie 000pOTH 1
MPHUEMBI X TIEPEBOJIa HA PYCCKUIA S3BIK.

4.2. CocnararenbHoe HakjgoHeHHe. DopMbl cocaraTeIbHOr0 HAKJIOHEHUS! B U3y4aeMOM
si3pIKe. MoJanbHBIC THAroibl M WX WCIOJB30BAaHHE B MPEIJIOKEHUSX B COCIArareIbHOM
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HAKJIOHECHUU. THIEI

YCIIOBHBIX  IPEAIOKEHUH.

BapuanTel

MepeBoia TMPEIOKEHUH B

cociaraTeJIbHOM HAKJIOHEHHHM M YCIOBHBIX NpeanoxkeHuid. [lopsaok cIoB B NPEIIOKEHHUH.
OMmdarndeckue KOHCTPYKIHH.
4.3. V3yyeHue mpaBWi MeEpeBojia pa3nu4HbIX (GopM HHOUHUTHBA M MH()UHUTHBHBIX
000pOTOB Ha PYCCKUH SI3BIK.
4.4 N3zyyaroliiee YTEHUE TEKCTOB 110 TEMATHKE:

1) «JIaGopatopus»

2) «M3mepeHust B XUMUYIECKOU 1a00paTopum.
CIICIMAIbHON  HAyYHO-TEXHUYECKON JIUTEpPATYpHI.

CTunucTudyeckue
Opranuzanus padoOTHI

0COOEHHOCTH
CO clenuaJlbHbBIMHAU CJIOBap}IMI/I.

[lonatue o pedepupoBanuu u

AHHOTHPOBAHMU TEKCTOB MO creunuanbHocTu. Ilonck HOBOM umHpopmanuu npu pabore ¢

TEKCTaMU U3 MEPUOJUUECKUX U3IaHUH 1 MOHOTpaduil, MHCTPYKIM, IPOCIEKTOB U CIIPABOYHOM

JUTEPATYypBI IO paCCMaTPUBAEMOM TEMAaTHKE.
4. O0beM y4eOHOM JUCHUIIIMHBI

Cemectp Cemectp
Bcero I ) 3 1
Bu yue6Ho#H paGoTsI N ceM§CTp ceMzCTp CGI\:I:CTp CGI\:I:CTp
3E KaL | ap Kal | e Kall | pp | AKAL | go | AKaTL
q. q. q. q. q.
Obuman Tpyroemrocts | o o | 3540120 | 72,0 |20 | 720 | 20| 720 | 3.0 1080
JMUCIHUILIMHBI
Konraxrnas pabora— | 5 o\ 15901 09 [ 320 |09 | 32,0 |09 32,0 |09/ 32,0
ayINTOPHbIE 3AHATHS:
%;‘)Kmqecme SAHATHA 3 61128,0 [ 0,9 | 32,0 |09 | 32,0 [0,9] 32,0 |0,9] 32,0
Camocrosrennnas 44 [160,0 | 1,1 | 40,0 | 1,1 | 40,0 | 1,1 | 40,0 | 1,1 | 40,0
pabdora
KoutakTHas 0.6 0.2 0.2 0.2
caMmocTosiTenbHas pabota
CaMOCTOSTEIBLHOE 4,4 11 11 11 1,1
M3y4EHHE Pa3IeIoB 1594 398 398 398 40,0
JOUCIIUITIINHBI
Buasbl koHTpOJIA:
Bua xonutpous u3 YII + + +
IK3amMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHass pabora -—
MIPOMEKYTOUHAs 0,4 - - - 0,4
arTecTanus 1,0 B B B 1,0
[ToaroroBka K 3K3aMeHY. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp Cemectp
Bun yueOnom Bcero
paboTBI 1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp
3E Actp. | 3E | Actp. | 3E | Actp. | 3E | Actp. | 3E | AcTtp.
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O06mas
TPYJIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JVICITATUTHHEI

KonTakTHasn
padora —
ay/JUTOPHBbIE
3aHATHS:

3,6 9,75 (089 24 (089 24 (089| 24 |0,89| 24

[IpakTnueckue

sanstust (113) 3,6 96 089] 24 108 24 108 24 1089 24

CamMocTosiTeIbHASA

paGora 44 | 1200 | 1,11} 30,0 | LI1] 30,0 | 1,11 | 30,0 | 1,11 | 30,0

KoutakTHas
CaMOCTOSTEIbLHA 0,45 0,15 0,15 0,15
paborta

4,4 1,11 1,11 1,11 1,11
CaMOCTOSTEIBLHOE

M3y4EHHE Pa3IeIoB 119,55 2985 2985 2985 30,0
JOUCIHUITIINHBI

Buabl koHTpOJIA:

Bua konTposs u3
Yii

IK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0

KontakTtHas pabota
—  MPOMEXKYTOYHAas 0,3 - - - 0,3
arTecTamus 1,0 - - - 1,0

ITonroroBka k 26,7 ~ - - 26,7
SK3aMEHY.

Bua ntorosoro
KOHTPOJIAA:

3auer 3auer 3auer IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«HUcTopus (ucropusi Poccun, BceoOmasi ucropusi)»

1 Heap aucuumiauHbl — GOPMHUPOBAHUE Yy CTYJEHTOB LIEJIOCTHOTO MpEACTaBICHUS 00
HCTOPUUYECKOM MpoIuuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM MPOIIECCE.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, VK-5.13.

3namu:

— OCHOBHBIE HaIPaBJIEHUS, TPOOJIEMBI U METO/Ibl HCTOPUYECKON HAYKHU;

— OCHOBHBIE JTambl M KIIOYEBBIE COOBITUS HCcTOpuM Poccun m Mupa; 0COOCHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIAapCTBA, BBIAAIONIUXCS JCSATENCH OTEUECTBEHHOW M BCEOOIIeH
HCTOPUH.

Ymemy:

— COOTHOCHTH OOIIME HCTOPUYECKUE TMPOIECCHl W OTHCNIbHbIE (DAKTBI, BBISBISTH
CYILIECTBEHHBIE YEepPThl HCTOPHUUECKHUX MPOLECCOB, SBIEHUNH U COOBITHI; aHAIU3UPOBATH
COLIMATTbHO-3HAYUMBIE TTPOOIIEMBI;

— (opmynupoBaTh M apryMEHTHPOBAHO OTCTaWBaThb COOCTBEHHYIO MO3HMIMIO IIO
Pa3IUYHBIM MPOOIEMaM UCTOPHH.
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Bnaoemn:

— TPEICTaBICHUSIMH 00 WCTOPHHM Kak HayKe, €€ MECTe B CHUCTEME T'yMAaHHTApHOTO
3HAHUS,;

— MPEeJICTaBICHUSIMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEUYECTBA U UX XPOHOIIOTUH;

— KaTerOpHaIbHO-TTOHATHIHBIM allllapaToOM W3y9aeMOH JHCIUIIINHEL,

— HaBBIKAMH aHAJIN3a UCTOPHUECKUX UCTOYHHKOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszgen 1. Hcropusi B cHucTeMe CONMUHAJBbHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JIOTHH HMCTOPHYeCKOil HayKH. OCO0CHHOCTH CTAHOBJICHHSI T'OCYJAapPCTBEHHOCTH B
Poccuu o cpaBHEHHIO € eBPONECHCKUMH PAHHECPEAHEBEKOBbBIMH IOCYy/1apCTBAMM.

1. 1. MecTro ucropuun B cucTeMe HaykK. /I[peBHeiillee mpouuioe 4ejoBe4ecTBa W
nepsble nMBUIM3aNMU. [Ipeamer ucrtopuyeckoi Hayku. Ponbs Teopun B MO3HAHUM TPOLLIOTO.
CymHocTh, (OpMBI, (PYHKLIMH HUCTOPHUYECKOrO 3HAHMA. [IOHATHE MCTOPUYECKOTO MCTOYHMKA,
KJacCU(pUKalusg HCTOPUUECKUX HCTOUYHUKOB. HMcropuss Poccum — HeoTbemisiemass YacTh
BCEMHUPHOU UCTOPHUH; 00IIee U 0COOEHHOE B HICTOPUUECKOM Pa3BUTHH.

Antponorene3. Heomutnueckas peBomtonus. ConuanbHblid  cTpoid. Paznoxxkenue
nepBoObITHOM oOuMHbI. [luBmimzanun [pesnero Boctoka. ['ocynaperBa antnynoctu. Haposs
U IpeBHEMIINE rocyaapcTBa Ha Tepputopuu Poccun. OtHorenes ciassin. Benukoe Ilepecenenne
HaponoB B [II-1V BB.

Tpamumuonasle  (GOpMBI  COIMANTBHOW  OpraHU3AIMKM  E€BPOMEHCKUX HApOJOB B
JIOTOCYIapCTBEHHBI NEPUOA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTU B
EBpore.

OTHOKYJIBTYpHBIE M COLMAIBHO-IIOJIMTUYECKUE TPOLIECCH CTAaHOBJIEHUS POCCUMCKON
rocynapctBeHHocTH. Hawano poccuiickoil rocymapcrBeHHOcTH. JlpeBHsAst Pych. Ilpunsarue
XPUCTUAHCTBA.

1.2. Cpennune Beka. MecTO CpEIHEBEKOBbSI BO BCEMHUPHO-UCTOPUYECKOM IMPOIIECCE.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pycs. Dkcrancus B 3anajgHble
U CEBEpO-3alaJHble PyCCKUE 3eMIIM. Belnkoe KHKECTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknaspiBaHME OCHOB HAIlMOHAIBHBIX TocyaapcTB B 3amagHoit EBpome. OOpasoBanue
Poccuiickoro rocygapcTsa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro Bpemernn. OCOOEHHOCTH COCIOBHO-
npeacTaBuTeNbHOWM MoHapxuu B EBpome m Poccun. Hawamo XVII Beka — smoxa BceoOrero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpPOHHOCTh KPU3UCHBIX CUTyallUHd B
pa3HbIX cTpaHax. «CmyTHOE BpeMsi» B Poccun.

I'enesuc kanutanuszMa. Ero ¢Gopmbl U cocyliecTBOBaHUE C 3JIeMEHTaMu (heoranusma.
OcobeHHOCTH pa3nu4HBIX peruoHoB EBpomnbl. dopMupoBaHue MUPOBOro phiHKA. [logbem
MaHy(paKkTypHOT0 Ipou3BoACTBa. POPMUPOBAaHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Btopoe m3nmanue» kpenoctHudectBa — CobopHOE
ynoxxenue 1649 r. u ropuauueckoe oopmieHne KpenoctHoro npasa. CeKymnsapu3anus pyccKou
KYJIbTYpBI.

Pasznea 2. Or HoBoro k HoBeiimemy Bpemenn. Poccuiickas umnepusi B XVIII —
Hayaje XX B.

2.1. XVIII Bek — BeK MOJAepHHM3allMd WU NpocBelleHUusA. MaeitHple U coluaibHO-
nonutuueckue uUcToku IlpocBemienusi. OCHOBHBIE YEpPThl MPOCBETUTEIHLCKOM HJIEOJIOTUU:
YEJIOBEK M rOCyJIapCTBO, «ECTECTBEHHOE MPAaBO», 3THKA. Mes nmporpecca kak rocnoICTByroIIEe
TEYCHHE B OOIIECTBEHHOW MBICITH.

Pedpopmer ITletpa I kak mepBas mombITKa MOJEPHHU3AIMH CTPaHbI, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii nmnepur. OCHOBHBIE HAIPaBICHUS «EBPOIEU3ALNN» CTPAHBI.
DBOJIONHS COIMANBHOM CTPYKTYpHI obOmiecTBa. JlanpHelmee pacmmpenue rpanul] Poccuiickoi
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umriepun. Poccust B amoxy mpocsemnieHHoro abcomtotusma. Poccus u EBpoma B XVIII Beke.
W3MeHeHns B MEXTyHAPOJHOM I10JIOKEHUU POCCUIICKON UMITEpUH.

2.2. XIX cronerue. IlpombiimienHsrii nepeBopor B EBpore m Poccuum: obmee u
ocobenHoe. Baxueilimme ycnoBus nepexona Poccun Kk MHAYCTpHATLHOMY OOIIECTBY — pPELICHHE
KPECTBSIHCKOI'O BOITpOCA u OTpaHUYEHUE caMo/IepKaBHsl. JlnutenbHOCTS,
HETOCJIe0BaTEeIbHOCTD, IUKIMYHOCTh Ipoliecca Oypikya3sHoro pegopmupoBanusi. EBponeiickas
peBosronust 1848—1849 rr. Utoru, 3HaueHne, ICTOPUUECKUE MOCTEICTBUS.

Ponp cyObekTuBHOTO (pakTopa B mpeonposieHuu orctaBanusa. Pedopmber XIX Beka, ux
sHauenue. O0mecTBeHuble aBxeHns B XIX Beke.

2.3. Poccusi 1 Mup Ha py0e:ke BeKOB: KpH3UChI pa3BUTHA. O0IINE UTOTH POCCUICKON
MOJIEpHHU3alMU K Havainy XX Beka.

CootHomeHne noautuueckux cui B Poccum B Havane XX Beka. Hapactanue kpusuca
camozaepxkaBus. IlepBast poccuiickas pepomtonus. OOpa3oBaHHE MMOJUTHYECKUX TAPTHM.
Il'ocynapcrBenHas nyma Hadana XX BeKa Kak IEPBBIA ONBIT POCCHMCKOTO IapilaMEeHTapu3Ma.
CronpmuHcKas arpapHas pedopma. IlepBas mupoBass BoiiHa W ydactue B Hel Poccum.
®eBpanbckas peBoonns 1917r. u KopeHHbIE U3MEHEHUS B TIOJUTHYECKOM )KU3HU CTPAHBbI.

Paszgen 3. BcemupHo-mcropuueckmii mpomecc M XX Bek. OT coBerckoro
rocyfapcrsa k coppemeHHoil Poccmu. OCHOBHBIE TeHJEHIMH MHPOBOr0 Pa3sBHTHS Ha
COBPEMEHHOM JTare.

3. 1. Hayano HoBeiimero Bpemenu. ®opMHUpPOBaHME U CYHIHOCTb COBETCKOI'O CTpOS.
Mapkcu3m Kak HIC0JIOTHYECKass OCHOBA PEBOJIONHUOHHBIX IMPeoOpa3oBaHUN W POCCHICKHE
peanmun. [lonroroBka m mobena OKTsOphCKOro BoopykeHHoro BoccraHust B Ilerporpane. Il
Bceepoccuiickuii cbe3n COBETOB M €ro penieHrs. DKOHOMHUYECKass W COIMajbHAasl MOJUTHKA
OOJIBIIIEBUKOB.

Hroru nepBoit MupoBoil BOlHbBI. Bepcalibckasi cuctema MeXIyHapOIHBIX OTHOIIEHUM.

I'paxxnanckas BoWiHa u HHOCTpaHHas wuHTepBeHIUs. Cynpba u 3Hadenune HOIla.
YTBepxkaeHue OIHONMAPTHIHOW moiuTH4eckoi cuctembl. O0pazoBanue CCCP. Ilomutnueckas
6ops0a B maptuu u rocynapcrse. CCCP B roap! nepBoix natuieTok (koHer 20-x rr. — 30-e rT.).

MupoBoii 3xKoHOMUYECKHMUA Kpuzuc 1929-1933  rr. m BapuaHThl BBIXOJa W3 HETO.
Toranurapusm B EBpome. @opmupoBaHue pexuma JUYHOW Biactu CTaliHa U KOMAHJHO-
aIMUHUCTPATUBHON cucTeMbl yrpaiieHusi rocynapctBomM. Konctutymua CCCP 1936 r.
Buemnss nonutuka CCCP B 20-30-¢ rr. [lesarensHocts KomunrepHa.

3.2. Bropas wmmupoBasi BoiiHa. Benumkas OrtedyecTBeHHasi BoiiHa: «be3 cpoka
maBHocTH». MockBa u MockoBckass oOiacth B ronsl Bemnkodl OTeueCTBEHHOW BOIHEL
OcHoBHbIe 3Tanbl Benukoit OteuecTBeHHON BOMHBI. KOpeHHOM nIepesioM B X0/1€ BOMHBI.

CoBerckuii ThUI B TOAbl BOWHBI. boprba B Thuly Bpara. IlapTu3aHckoe IBUKEHHE.
YenoBedyeckre U MaTeprualibHbIE MOTEPH B XOJT BOWHBI.

Pemaronuii Bkinan Coserckoro Coro3a B pa3rpoM (ammsma. Hiopabeprekuii nporece Haj
HAI[UCTCKUMHU BOCHHBIMH MPECTYMHUKAMU. Xa0apoBCKUI IpoIiecc.

3.3. CCCP u Mmup c nocjieBOeHHOro nepuoaa 10 1991 r. I3MeHeHre COOTHOIIEHUS CUIT
B MHUpE T0C€ BTOpOM MHUpPOBOM BOMHBI. Hauano «xomogHo#t BoWHBIY. «JlokTpuHa TpymaHa» u
«[Inan Mapmannay. @opMupoBaHue OWUIIOIAPHOTO MHUpaA. B3auMOOTHOIIEHHS €O CTpaHaMHU
«HapoaHoil nemokparum». Coszmanue CoBeTa IKOHOMHYECKOH B3ammorioMoniu. KoHpaukT ¢
Orocnasueii. Opranmzanus CeBepoarinantuueckoro jgorosopa (HATO). Coznanue
Opranuzanun BapmiaBckoro norosopa. Boiina B Kopee. TpyaHOCTH TOCIEBOSHHOTO Pa3BUTHS
CCCP. VYxecToyeHHME MNOJIMTHYECKOTO PEKMMA U HJCOJOTMYECKOro KOHTpousid. IlombITku
oOHOBIIeHUs «rocynapcTBeHHoro conuanusmay. XX cbe3q KIICC u ocyxkneHue KyibTa
mnaHocT CranuHa. «OTTenens» B TyXOBHOM cdepe.

DOxoHOMHYECKHEe pedopMbl cepearHbl 60-X TOAOB, MPUYMHBI WX HE3aBEPIICHHOCTH.
«["ocymapctBo 6maronenctusi». IV u V Pecnybnuka Bo ®panuuu. Obpa3oBanue u Pa3sutne
OPI'. «OxoHOMHUeckoe uyno» Anonuun. Pacnan xoinoHuansHOM cucTteMbl. HeokoHcepBaTu3m
BenukoOpuranuu. Peitronomuka B CIIA.
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Hapactanue kpu3uCHBIX SIBICHUN B COBETCKOM oOrmiecTBe B 70-¢ — cepenune 80-X rooB.
Hosas Koncrutynuusa CCCP. Konuenuus «passutoro counanuzma». Baemnsas nonuruka CCCP
B KoHIle 60-x Havasie 80-X IT.: OT pa3psIKi K 00OCTPEHHUIO MEXIYHAPOHOW 0OCTAaHOBKH.

«Ilepectpoiikay»: CyLIHOCTb, LI€TH, 33/1a4H, OCHOBHBIE 3Tanbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIC TeHJACHUMH MHPOBOr0 Ppa3BUTHS HAa COBPEMEHHOM JTare.
CraHoBJieHHe HOBOH poccuiickoii rocynapcrBeHHoctu (¢ 1991- mo HacTosmee Bpems).
JInbepanbHass KOHIENIMS POCCHMCKMX pedopMm: mepexon K pbhIHKY, (HOpPMUPOBAaHUE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» >KOHOMHUYECKHX
pebopm B Hagame 90-x romoB. Koncturynuss Poccuiickoit  ®enepanuu  1993r.
MexHannoHanbHble oTHOUIeHHs. [lonmuTudeckue mapTuu M oOIIeCTBEHHbIE JABIMKeHUs Poccun
Ha COBpeMEHHOM »Jtamne. Poccus Ha nyty MonaepHusanuu. Poccus B cucreMe MHUPOBOM
SKOHOMHUKHM W MEXIYHAPOJHBIX CBsizeil. MupoBoi skoHomMuueckui kpuszuc 2008-2011 rr.
Hosble reononutuyeckoe peanuu B MUPE U UX BIUSHHUE HAa BHEIIHIOK INMOIUTUKY Pocculickoi
®denepannn. ['moGanbHBIE TPOOIEMBI COBPEMEHHOCTH.

4 O0beM yueOHO TUCUUIJIMHBI.

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoTbl Axax, | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,3 48 36
Jlexuun 0,9 32 24
[Tpaxtrueckue 3ansatus (113) 0,4 16 12
CamocTrosiTesbHasi padora 1,7 60 45
KonTakTHas camocrositensHas paboTa 17 - -
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«IIpaBoBenenue»

1 lesab (MCUMIIMHBI — OBJIAJICHUE OCHOBAMH MPABOBBIX 3HAHMI; (HOPMUPOBAHHE OCHOB
MPaBOBOI KYJIbTYPhI U IPABOMEPHOTO MOBEICHUS TPaKTaHNHA CTPAHBI.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

OO6nanath CIeAyIONIMMI KOMIIETCHIIUSMA U MHAUKATOPAMH UX TOCTHIKEHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13

3namu:

- OCHOBBI POCCUKCKON IPaBOBOM CHUCTEMBI U POCCHUMCKOIO 3aKOHOAATENLCTBA,
OCHOBBI OpraHu3alud U (YHKIHMOHUPOBAHUS CYNEOHBIX M WHBIX MPABOMPHUMEHHUTEIHHBIX H
MIPaBOOXPAHUTEIBHBIX OPTaHOB;

—  TpaBOBbIE W HPABCTBEHHO-ITHMUYECKHE HOPMBI B cdepe mnpodeccnoHalIbHOI
JeATEIbHOCTH;

—  TpaBOBblE HOPMBI, PETryJUPYIOIIME OTHOILIEHHWE YEJIOBEKa K YEJOBEKY,
00IIeCTBY, OKPYKAOIIEH Cpene;

—  IpaBa ¥ 0053aHHOCTHU I'Pa)XTaHUHA;
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—  OCHOBBI TPYZOBOI'0O 3aKOHO/IaTENIbCTBA;

- OCHOBBI XO35ICTBEHHOI'O I1PaBa;

- OCHOBHBIE HANPABJICHUS AHTUKOPPYMIIMOHHOMN JeATeIbHOCTH B PD

Ymems:

- UCIIOJIB30BAaTh 3TUYECKHE W IPABOBBIE HOPMBI, PETYIHPYIOLIME OTHOILICHHE
YyelloBeKa K YeJNOBEKY, OOIIECTBY, OKpY)KaloIlled cpele, MCIONb30BaTh MpaBa U CBOOOJBI
YyeJloBeKa U TpakJJaHuHA MPU pa3pabOTKe COIUAIbHBIX IPOEKTOB;

—  UCIOJIb30BaTh M COCTABJISITh HOPMATUBHBIE U TIPABOBBIE JOKYMEHTHI,
OTHOCSIIIHECS K MPOPECCHOHANBHON NEATEIBHOCTH, MPEANPUHUMATE HEOOXOIUMbIE MEPHI K
BOCCTAaHOBJICHUIO HAPYILICHHBIX IPAB;

—  peaqu30BBIBAThH IIPaBa U CBOOOIBI UETIOBEKA M IPaKJaHUHA B PA3TUYHBIX cepax

KHU3HEIESITEIbHOCTH.

Braoemn:

- HaBbIKaMU MPUMEHEHUS 3aKOHOIaTeNbCTBA MIPU PEIICHUH MTPAKTUUYECKHUX 3a/1ad.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3zoen 1. Ocnosvl meopuu cocydapcmea u npasa

1.1 OcHOBBI TEOpHHM TOCYAAPCTBA

1.2 OcHOBBI TEOpPUH ITpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

2.1 OcCHOBBI KOHCTUTYLIIOHHOTO IpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO MTpaBa

2.3 OCHOBBI YroJIOBHOTO ITpaBa

2.4 Koppymnuus Kak coIMaabHOE M MPABOBOE SBJIICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO ITpaBa

2.6 HopmaTtuBHOE TIpaBOBOE peryaupoBaHue 3amuThl HHopmaruu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYAAPCTBEHHOM TaliHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxxnanckoe mpaBo: OCHOBHBIE MOJIOKEHUS O0IIIEH yacTu.

3.2. ABTOpckO€ M TAaTeHTHOE MpaBO W  IpaBoBas  3alllUTa  PE3yJbTaTOB
MHTEIJIEKTYyaJIbHOM.

3.3. OCHOBBI X03HCTBEHHOTO (IIPEANIPUHUMATEIBCKOT0) IIpaBa.

3.4. OCHOBBI CEMEUHOT0 TIpaBa

3.5. OcHOBBI TPYOBOIO IIpaBa

Paszoen 4. Ocobennocmu npasoeozo pe2yrupogariis npogeccuoHaibHOU 0esimeIbHOCU 8
OMOENbHBIX OMPACTAX XUMUYECKOU NPOMBIUTEHHOCTU

4.1 OcHOBBl  HaIMOHAJIBHOW  OE30MACHOCTH, TOCYJAAPCTBEHHOM  TOJUTHKA U
3aKOHOJATEILCTBO B 00JIACTH O0ECTICUeHUs SACPHON U paiuallmOHHON 0€301IaCHOCTH.

4.2 OcoOCHHOCTH TIPAaBOBOTO pEryJUpPOBaHUS TpyAa pPaOOTHUKOB XHMHYECKOU
MPOMBIIUIEHHOCTH.

4.3 HopmaTtuBHO-TipaBoBasi 0a3a peryaupoBaHUs XHUMHYECKOM M HeDTEXUMHUUYECKOU
otpaciu B Poccun.

OO611ee KOJMYECTBO Pa3AeiioB 4.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTnbl Axax, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
[TpakTnueckue 3anstus (I13) 0,45 16 12
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CamocrosiTesbHasi padoTa 2,1 76 57
KoHnrtakTHas camoctosTenbHas pabora 2 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHbI ' 75,8 | 56,85
Bua koHnTpoJis: 3auer
AHHOTanuA padoyeil MPOrpaMmMbl IUCHUNIHMHBI
«Puaocopusn»
1. Heap aucummiauabl «dwmwiocopus» — cPopMHUpOBaTh y CTYACHTOB KOMILIEKCHOE

IpeCTaBiIeHUEe O poiu U MecTte (uiocopuu B CHUCTEME T'yMaHUTAPHBIX, COIHMAIBHBIX WU
€CTECTBEHHBIX HayK, IO3HAKOMHUTh UX C OCHOBaMHU (PUIOCO(PCKOro 3HaHUS, HEOOXOAUMBIMU IJIst
pelIeHHs] TEOPETUYECKUX U MPAKTHUECKUX 3aj1au.

2. B pe3yabTraTe u3ydyeHUs QJUCHHUILIHHBI 00yYAI0IIUIiCH TO0JIKEH:

OO6nanath CIEIYIOIUMHA KOMIETCHIUSIMHA W WHAMKATOpaMH UX AocTixkeHus: YK-5.4,
VYK-5.5, YK-5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COJEp)KaHUE TJAaBHBIX (QHIOCOPCKUX IIKOA M HAaINpaBICHHMH,
IpeCTaBUTENed 3THUX WIKOJ, CBSI3b M pazinuve ux (UiIocoPpcKkux HUAeH, CBSI3b HCTOPHKO-
¢mrocopcKkux KOHLEMIMI C COBPEMEHHBIMU NpoOJIeMaMH MHIWBUIYAIbHOM M OOIIECTBEHHOM
KU3HU;

yMeTh: TIOHMMaThb W  AHATU3UPOBAaTh  MHUPOBO33PEHUECKHE, COLMAIbHBIE U
UHAMBUAYyallbHbIE  MPOOJEeMbl  COBPEMEHHOM  JKM3HM; TPAaMOTHO BECTH JHUCKYCCHIO,
aHAJTM3UPOBAaTh OCOOCHHOCTH MEKKYJIbTYPHOT'O B3aUMOJIEHCTBHSI, OOYCIOBICHHbBIE pa3iuyleM
STUYECKHUX, PEJIUTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONUpPAasCh Ha HapaOOTAaHHBI B HCTOPUU
¢mwiocobpun Marepuan; NPUMEHATH MONyuYeHHBbIE (UIOCO(CKHE 3HAHUS K  PEIICHUIO
pod)eCCHOHANIBHBIX 3a]1a4;

BJIa/IeTh: MPEACTABICHUAME O (puocopuu Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MecTe B
CHUCTEME TYMaHUTapHOIO 3HAHHS; OCHOBAaMU (UIOCOPCKOTO MBIIIICHHUS; KaTeropuaibHbIM
anmapaToM M3y4aeMoN TUCHMIUTHHBI, GUIOCOPCKUMH METOAAMHU aHAIN3a PA3IHMYHBIX IpoOIeM,
HaBbIKaMU (QMIOCO(CKON KyIbTYpbl Al BBIPAOOTKH CHCTEMHOTO, IEIOCTHOrO B3TJsAa Ha
JeMCTBUTENIEHOCTh M MECTO XUMHUHU U XMMUYECKON TEXHOJIOTUHU B IIETIOCTHON KapTHHE MUPA.

3. KpaTrkoe comepxanue Q1 CUUIIIHHbBI

Beenenne. ®unocodus, ee mpouCcxokaeHrne U poib B 00IIECTBE.

Pazgen 1. OcHoBHBbIe (uitocopckue MIKOJIbI.

Antnunas  ¢wiocopus  (mocoxparuku, copuctsl, Coxpar, J[emokput, Ilnaron,
ApuUCTOTENb, IITUHUCTHICCKU-PUMCKas (ustocodusi). OCHOBHBIE MPOOJIEMbI CPEIHEBEKOBOM
¢mrocopun u smnoxu Bozpoxaenus. Punocoduss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas kimaccuueckas ¢unocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBl Mapkcuctckoil ¢umnocopun. OCHOBHBIE HaIpaBICHUS COBPEMEHHOM
bunocodum.

Paznen 2. ®unocodckue KOHUENUNU ObITHS U IO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢uiocobuu. I[loHATHS MaTepUaTbHOTO M HICATBHOTO.
OcHoBHBIE (unocockre HampaBiICHUSA: MaTepHaTu3M W uaeanu3M. [IpuHOMN TI006aMBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTUHE MHUpA.

Konneniuu npocTpancTBa U BpeMEHH B UCTOPUH (MIIOCO(UU U HAYKH.

[Ipoucxoxaenue co3nanus. Poib Tpyaa B MpoUCX0XkAeHUH co3HaHus. Meanuctuyeckue
U MaTepUAIMCTHYECKUuEe KoHUenmuu co3Hanus. CoszHanume u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHKE U CAMOCO3HAHHUE.

Konnenuun rHoceosoru B HUCTOPUH  (QUIOCOPHM: CEHCyalu3M, pallMOHAIIU3M,
CKEIMTULM3M, arHOCTUIM3M, KOHIIEMIIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTruka Mmo3HaHus:
YYBCTBEHHOE U palinoHaIbHOE. OCHOBHbIE TEOPHH UCTHHBI.

Pasznea 3. [Ipo0.ieMbl yesioBeka B pusiocopuu.
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Yenosek kak npeameT ¢pustocockoro ananmza B uctopuu punocoduu. [Ipoucxoxaenne
YeJIOBEeKa: NPHUPOJHBIE U COIMAIbHBIE YCIOBUS AHTPOINOCOLMOreHe3a. buonorumueckoe u
colMangbHOE B yenoBeke. MHAMBUA, MHAUBUIYATbHOCTD, TUYHOCTb.

CMBICT KM3HU W TIpEIHA3HAuYeHUE 4enoBeka. JKu3Hb, cMepTh, Oeccmeprtre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llenmm w mnennoctu. CBoOoga BOJIM U
OTBETCTBEHHOCTb JUYHOCTU. HpaBCTBEHHBIE, pETUTHO3HBIE, 3CTETUUECKHUE LICHHOCTH.

Paznen 4. ®usiocodus ucTopum U 00ECTBA

YemoBeK B CHCTEME CONMAIBHBIX CBs3ed. JIMYHOCT, M Maccel, cBoOOma M
HeoOxoaumocTh. Dunocodpuss ucropuu: (opmauvoOHHAs W IUBWIM3ALMOHHAS KOHIIETILIHUN
UCTOpUYECKOro pa3Butus. [IporpeccucTckrue W HUKIMYECKUE MOJENH pa3BuThs. [106ambHbIC
po6sieMbl cOBpeMeHHOCTH. KoHIIenus ycToOMUYNBOro pa3BUTHS U CLIEHApUH Oy IyILEro.

OOmiectBo U ero cTpykrypa. ComuanbHasi, MOJIUTHYECKas W JyXOBHas chepbl
obmectBa. Konnenuuu rocynapcrsa B uCTopuu ¢unocodckoit Mpiciu. ['paxkaanckoe 001ecTBo
Y TIPaBOBOE r'OCYIapCTBO.

Paznen 5. dusiocodcekue npodieMbl XMMUM U XMMUYECKON TEXHOJIOTUH

Hayunoe u BHeHayuHoe 3HaHue. CTpYKTypa HayYHOTO 3HAHUS, €0 METOAbl U (DOPMBEI.
HayuHble peBOMIOLIMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B cCOBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd U TexXHUKU. ColMaabHbIE MOCIEACTBHUS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. DTHYECKUE U HKOJIOTMYECKHE HMIIEPATUBBI PA3BUTHUSI HAYKH H
TEXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas poOiieMa XUMUU KaK HAYKH U
npou3BoAcTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduka  XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIATHOE, IMITUPUIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunast yueOHoI paboThI 3E Axan. 4. Actp. 4.

O0mast Tpy10eMKOCTb AU CHUIIMHBI 110 Y4eOHOMY 4 144 108
IUIAHY
KonTakTHas padora (KP): 1,78 48 36
Jlexuun (Jlek) 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,22 60 45
Bua konTpoJs: JK3aMeH
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI AaTTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«OCHOBBI IKOHOMHKH U YIIPaBJIeHHs POU3BOACTBOM»
1 Heab AMCHUNJIMHBI — TIOJyYE€HHWE CHUCTEMbl 3HAaHUM 00 HSKOHOMHYECKHX

3aKOHOMEPHOCTSIX  (YHKIIMOHMPOBAHUS  MPOMBIIUIEHHOTO  IMPOU3BOJACTBA B CHCTEME
HAI[MOHAJIbHOW 3KOHOMHUKH, (OPMUPOBAHHE SKOHOMHYECKOI'O MBIIUIEHHUS M HCIOJIb30BaHUE
[IOJIYYCHHBIX 3HAHUMI B IPAKTUYECKOMN JACATEIBHOCTH.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4aIOIIMIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-10.1; YK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-
3.7;
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OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3nams:

- OCHOBBI IKOHOMHUYECKOU KYIbTYPHI, B TOM YHclie PUHAHCOBOW TPAaMOTHOCTH;

- OCHOBBI POCCHUICKON MPABOBOM CHUCTEMBI U POCCUHCKOTO 3aKOHOIATENIbCTBA, MPABOBBIE U
HPABCTBEHHO-ITHUYECKHE HOPMBI B c(hepe nMpodeccHoHaATbHON AeSITETFHOCTH;

- IPaBOBbIE HOPMBI, PETYJIUPYIOLINE OTHOILIEHHE YelloBeKa K YelIOBEeKY, OOILIECTBY,
OKPYKaIOIIEHN Cpele;

- OCHOBHBIE KaTErOPUH U 3aKOHBI SKOHOMUKU;

- OCHOBBI 9KOHOMUYECKOH NIEATENBHOCTH MPEANPUATHUS, €TO CTPYKTYPY U OTPACIEBYIO
cneunuKy; KIacCUPUKAIIIO MPEANPUITUHN 110 IPAaBOBOMY CTaTYCY;

- COJIepKaHKE ATAMOB Pa3pabOTKU OMEPATUBHBIX IUIAHOB Pa0OThI IEPBUIHBIX
ITPOU3BOJICTBEHHBIX NOJPA3ACICHUIN.
Ymemy:

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH TPY MPUHITUHA 00OCHOBAHHBIX PELLICHUN B
Pa3IUYHBIX 00JACTSIX NESITENLHOCTH,

- UCTIOJIb30BaTh 3HAHUSI OCHOB YKOHOMUKH IIPU PELICHUH TPOU3BOJICTBEHHBIX 33/1a4;

- OCHOBaMH XO3SIICTBEHHOTO M 3KOJIOTHYECKOTO IIPaBa;

- IPOBOAUTH TEXHUKO-3KOHOMHUYECKUI aHAJIN3 UHXKEHEPHBIX PELICHUM.
Braoemy:

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUH B PA3IUYHBIX 00JIaCTAX
KU3ZHEIESITEIIbHOCTH;

- METO/IaMHU pa3pabOTKU MPOU3BOACTBEHHBIX MPOTPAMM U TUIAHOBBIX 3aJaHUM TS
MEPBUYHBIX MPOU3BOJCTBEHHBIX MOIPa3CICHUI;

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUHN C YIE€TOM UMEIOIINXCS
OTpaHUYCHUH.

3 KpaTkoe coaep:kanne TUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHU KU

Tema 1: DxoHOMHUYECKHE MOTPEOHOCTH, Onara U pecypchl. DKOHOMHUYECKUE CHUCTEMBI U
uxX  cymHocTb.  OOIIecTBEHHOE  MPOU3BOJICTBO M SKOHOMHMYECKHME  OTHOIICHUS.
[IpousBoACTBEHHBIE  BO3MOXHOCTH  OOIIECTBA M JKOHOMHYECKWil  BbeIOOp. KpuBas
MIPOU3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH YOBIBAIOIIEH NpPENeIbHON MOJE3HOCTH. Tumel u
MOJENIA JKOHOMHYECKHX CHCTEM. OJEMEHT 3KOHOMHMYECKOM CHCTeMBbl. TpagunuoHHas
skoHOMHUYecKas cuctemMa. CoOOCTBEHHOCTh: (hOPMBI U TTYTH UX MPeoOpa3OBaHMs.

Tema 2: PpIHOYHBIN MeXaHU3M clipoca U npennoxeHus. CoBepiieHHass 1 HECOBEPILIEHHAs
KOHKypeHIIUU. ToBapHBIA (PHIHOYHBIM) THIT OOIIECTBEHHOTO Mpou3BojcTBa. CyIIHOCTh U
YCIJIOBHSI BO3HUKHOBEHHUSI pbIHKA. BUIbI phIHKOB U UX cTpyKTypa. OyHkiuu peinka. ToBap u ero
cBoiicTBa. Crpoc U npeokeHrue Ha peiHKe. [IoHATHE «3IIaCTUYHOCTBY. DIACTUYHOCTh CIPOCca
U TpeIoXKeHus, ToueyHas u pAyroBas. CoBeplIeHHass U HECOBEPIICHHAs KOHKYPEHLIMH.
Monononus. Makcumu3zanust npuObUTH MOHONOIUCTOM. OIUTONOHs.

Tema 3: [loHdaTHe HAIMOHAJILHOM HSKOHOMHUKH, OCHOBHBIE MAaKPO3KOHOMHYECKHUE
noka3arenu. [IOHSATUS COBOKYIMHOrO CHpoca M COBOKYHHOTO TPEUIOKEHUs, (PaKTOpPBL,
BIUSIONIME HAa uX w3MeHeHus. [lotpebnenus u cOepexeHus. DKOHOMUYECKHA KpPyrooOopor.
[Tpou3BoacTBO, 0OMEH U pacnpezenenue. [loTpednaenue, cOepekeHre, UHBECTUIIMH TOBApPOB U
YCIIYT.

Tewma 4: dunancoBas cucreMa u (UHAHCOBas TOJUTHKA oOmiecTBa. ['ocymapcTBEHHBIM
OIOKET M TOCYHAapCTBEHHBIN nonr. Hajmoru u Hajorosast cucrema.

Pazgen 2. IJkoHOMUYECKHE OCHOBBI YIIPAaBJIEHHUS POU3BOJACTBOM

Tewma 5: [lpennpusitue Kak CyOBEKT PHIHOYHOTO XO3SMCTBA. JKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Ponp chnenuanncra  XUMHUYECKOH
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKU. IIpennmpusarue — kak
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CyOBEKT ®  OOBEKT NPEANPUHUMATEIHLCKOW  JEATEIBbHOCTH. 3aKOHOJAATeNbHas  0asa
NPEIIPUHAUMATETILCKON J1eATehbHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThI, PETIAMEHTHPYIOIINE
JeSATeNbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBbIe (OPMBI  MPEANPUHUMATENIHCKON
NESTEIIbHOCTH U KPUTEPUH UX BBIOOpa. DPOpMBI COOCTBEHHOCTH. BHEIIHSASI M BHYTPEHHSIS cpenia
HPEITPUSITHSL.

Tema 6: MarepuanbHO-TexHUYECKass 0a3a mpousBojcTBa. ChIpbeBass W TOILTUBHO-
JHepreTuueckass 0a3a XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas MporpaMma U
MIPOM3BOJICTBEHHAS MOIIHOCTh MpeAnpusaTus. KauecTBO 1 KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHYECKOE  O00OCHOBaHME BBIOOpa CBIphS W TOIUIMBA. PecypcocbOepexeHue.
AJnbTEpHATUBHBIC HCTOYHUK CHIPbS U dHeprun. Opranuzanus CKIaJACKOro X03sSHCTBa.

Tema 7: MarepraibHO-TEXHUYECKHUE pecypceel MNPEANPUATHSL. OcHOBHBIE
MPOU3BOJICTBEHHBIC (POHIBI XUMUYECKUX MPEANPUATHI: MOHATHE, KIacCu(DUKAIWS U CTPYKTYpa.
[TonsiTue U CTPYKTypa OCHOBHBIX cpeAcTB. OLeHKa OCHOBHBIX CpEACTB. MeTOoNbl OLEHKU
OCHOBHBIX (oHI0B. [loKa3aTenu UCmoNb30BaHMsI OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHm0B. M3HOC
U aMopTu3auus OCHOBHBIX (QoHIoB. OrneHka 3()()EKTUBHOCTH HCIONB30BAHUS OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. BocnponsBoAcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpPEICTBA
HPEINPUATHS: TIOHSTHE, COCTaB U CTPYKTypa. McTounuku GpopmMupoBaHusi 000OPOTHBIX CPEJNICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MarepuanbHble 3amachl HAa  MOPEIIPHITHH.
Omnpenenenne MOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

Tema 8: TpynoBele pecypchbl npennpustusd. I[lepcoHan nmpeanpusaTHs U €ro CTpPyKTypa.
OcCHOBBI OpraHuzanuy Tpyaa Ha MpeanpusTuu. DPpPeKTUBHOCTh UCHOIB30BaHUS MEepCoHaNa U
pabodero Bpemenu. [Ipon3BoaMTeNnbHOCTh TpyJda W oruiata Tpyna. OpraHuzaius 3apaOdoTHOMA
wiatel Ha npeanpustuu. CocTaB U CTPYKTypa MPOMBILIUICHHO-IPOU3BOICTBEHHOTO MIEPCOHAIA.
[Tpou3BOIUTENBHOCT Tpy/ia: MOHSATHE, MOKA3aTeU U METOIbI U3MepeHus. uauBuayansHas u
oOlIecTBeHHasi ~ MPOU3BOJIUTENBHOCTh  Tpylda. PesepBol U (akTopbl  IOBBIIICHUS
MPOU3BOUTENLHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPYAA Ha MPEAPUSTHH.

Pasznes 3. TeXHMKO-I)KOHOMUYECKUI AHAIU3 MHIKEHEPHBIX pPeleHn i

Tema 9: Jloxoasl U pacxoabl Ha MPOU3BOACTBO, U PEATU3ALINIO MPOTYKIIUU TTPEIITPHUSITHSL.
W3nepxku TPOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MNPUOBUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha MPOW3BOACTBO M peATHM3AIMI0  MPOAYKIIUU
(cebecrommocTs). Buasl u 3HaueHue kiaccudukaruu 3arpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO M PEATU3ALUI0 TPOAYKIUU. TEeXHHUKO-SKOHOMHUYECKUN aHaJNu3 HHXKEHEPHBIX
pemennii. OcOOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO U PpeaTH3alUI0 MPOAYKIUU B
KOMIUIEKCHBIX ~Mpou3BojacTBax. (OCHOBHBIE IIyTH CHIDKEHHUS 3aTpaT Ha IPOU3BOJCTBO
npoaykuuu. Jloxoxasl mpennpusitus. [lonsatue nmpuObUIM U 10X0Aa MPEANPUATUS, METOIBl HX
pacuera. PeHtabenpHOCTh, €€ BUABI M METOABI pacdera. [IyTH TMOBBINICHUS TPUOBLTA H
peHTabeIbHOCTH Ha MPEANPUATHUSX.

Tema 10: LlenooOpa3zoBanue u IeHOBasl MOJUTHKA. LleHa Ha MPOAYKLMIO W TPUHIUIIBI
nenooOpazoBanus. Buael ieH. CTpyKkTypa meHbl, cucTeMa 11eH. B3auMOoCBsI3U 11eH U U3JIepKEK.
LlenoBast nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOIIICHUS NPEaNPUATHIA u cucrema
Hanoroobnoxkenusi. [loHsiTHe, cOCTaB W CTPyKTypa (HUHAHCOB mpeAnpusTus. [IpuHIUIBI
Hanoroo0oxxeHusi. Hanoru u miarexu, yCTaHOBJIEHHbBIE 3aKOHOJATEIbCTBOM: BHUbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUSI U CPOKH YIIIaThl HAJIOTa B OIOJIKET.

4 O0bem yueOHOH THCHUILINHBI

O0beM TUCHUTNIINHBI

Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUIIHHBI 3 108 81
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KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Ipaktuueckue 3anstus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesbHast padoTa 2,10 76 57
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,10

CaMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI 75,6 56,7
Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CoumManbHO-IICHX0JIOTHYeCKHE OCHOBBI PA3BUTHUS JIMYHOCTH

1 Heap aumcoumianHel — (QOPMHUPOBAHHE COLMATBLHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHU3allMU U Pa3BUTHIO, YMEIOUIEH BBICTPauBaTh U PEaIl30BBIBATH CBOIO
KU3HEHHYIO CTpaTeTHi0, CIOCOOHOW YIPaBIsTH CBOMM BpPEMEHEM B HOBBIX COIHAIBHBIX
peanusax, B YCIOBUSAX HEMPEPHIBHOIO OOpa30BaHUSA, YMEIOIIEH OCYIIECTBISATh COLHAIbHOE
B3aUMO/ICHCTBUE U PEATTM30BBIBATH CBOIO POJIb B KOMAH/IE.

2 B pe3yabTare u3yuyeHHus JUCUMILIMHBI 00yYAKOIIMIACS T0JI5KEeH

OO6nanath CIeAYIONMMI KOMIIETCHIIUSMU U MHAUKATOPAMH UX TOCTHIKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3,

VK-6.4, VK-6.5, VK-6.6, YK-9.1, VK-9.2, VK-9.3,

3namo:

— CYIIHOCTb Mpo0JIeM OpraHu3aluy U CaMOOPTaHU3aIMU JTUYHOCTH, €€ TIOBEICHUS B
TpYyIIE B yCIOBUSX COBPEMEHHOTO OOIIECTBA M HETIPEPHIBHOTO 00pa30BaHNUS;

— METOAbl CaMOOPTraHM3allMU M Pa3BUTHUS JIMYHOCTH, BBHICTPAUBAHUS M peaju3aluu
TPACKTOPUU CAMOPA3BHUTHsI, BBIPAOOTKU IENEMONIaraHusl W MOTHBAIIMOHHBIX YCTaHOBOK,
Pa3BUTHSI KOMMYHUKATUBHBIX CIOCOOHOCTEN U TIOBE/IEHHUS B TPYIIIIE;

— OOIIYI0 KOHLEMUHUI0O TEXHOJOTUH OpraHU3allMd BpPEMEHHM U  IOBBILICHUS
3¢ (HEKTHBHOCTH €r0 UCIIOJIb30BAHMUS;

— METOAMKHU U3Y4YEeHHs COLUAIbHO-TICUXOJOTUYECKUX SIBJICHUM B cepe ympaBieHus
Y CaMOYMPAaBJICHUS TUYHOCTH, TPYIIIbI, OpTaHU3aIUH.

Ymemu:

— IUTAHHPOBATH M PEIIaTh 337aul JIMYHOCTHOTO U MPO(EeCcCHOHATLHOTO Pa3BUTHS;

— aHaNU3MpOBaTh CBOM BO3MOXKHOCTM W OTpPaHUYEHHUS, HCIOJIb30BaThb METOIbI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCITUTAHUS;
— yCTaHaBJIMBaTh C KOJIeraMu (oxHOTPYMITHUKAMH) OTHOIICHHUSI,
xapakrepusyrouecs 3 (peKTUBHBIM YPOBHEM OOIECHUS;
— TBOPYECKHM TMPUMEHSATh B PEIICHUHM TMPAKTHYECKHX 3a7ad HHCTPYMEHTHI
TEXHOJIOTUH OpraHU3alMy BPEMEHH U MOBBIIEHUS Y)PEKTUBHOCTH €r0 UCTOIb30BaHUS.
Braoemy:
— COI[MAIBHBIMH U TICUXOJIOTUYECKUMHU TEXHOJOTHUSIMU CAMOOPTraHM3AIMN U Pa3BUTHS
JUYHOCTH, BRICTPAWBAHUS U peaTn3allii TPACKTOPUN CaMOPa3BUTHS;
— WHCTPYMEHTaMH ONTHUMM3AI[MM HCIOJIb30BaHUS BPEMEHHU, HABBIKAMU IUTAHUPOBAHMS
JUYHOTO U Y4eOHOTO BPEMEHU, HaBBIKAMH CaMO00Opa30BaHHUS;
— TEOPETUYECKUMH U TMPAKTUYECKUMHU HaBBIKAMU MPEAYNPEKICHUS U pa3perieHUs
BHYTPHUJIMYHOCTHBIX U TPYMITOBLIX KOH()IUKTOB;
— crnoco0aMu MOTHBAIlMU YJIEHOB KOJUJIEKTHBA K JIMYHOCTHOMY M NMPO(ecCHOHAITBHOMY
Pa3BUTHIO;
— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHze, pedIeKCHU CBOEro
MOBEICHUS U JINJEPCKIMH Ka4eCTBAMHU,
3 Kpartkoe coaep:xaHue JUCUMILIHHbI
Pasoen 1. Obwecmeo. Hosbvie ycno8us u hakmopsl pazeumus TUYHOCMU
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1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUAX TNIOOAIM3AIIMU U HH()OPMATHU3AIINH.

1.4 CounanbHble IPOLIECCHI

1.5 MHCTUTYTHI collMann3auy JUYHOCTH

1.6 Uncturyt oOpa3oBaHus

1.7 CoumanbHasi 3HAYUMOCTH MPOHECCUH.

1.8 «Mos npodeccust B COBpeMEHHOM POCCUHCKOM 0OIIeCTBE)

Paszoen 2. Jluunocme. Coyuanvhvie u ncuxonio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopazeumuisl

2.7 Ilcuxonorust TMYHOCTH

2.8 Crpareruu pa3BUTHsI U CaMOPa3BUTHS JTUYHOCTH

2.9 CamoopraHuzanys 1 caMopean3aius TMYHOCTH

2.10JIngHOCTh B cHCTEME HENPEPHIBHOIO 00Pa30BaHUs

2.11enenosaranue B JUYHOCTHOM U TIpohecCHOHATbHOM pa3BUTHH. [IpakTHKym
«IlocTpoenue Kapbepbl».

Paszoen 3. I'pynna. Coyuanvusie u ncuxono2uyeckue mexHoio2uu epynnogo20 noeeoeHus.
u 1odepcmea

3.6. KomnexTus u ero popmuposanue. [Ipaktukym «lIcuxomorust oomeHus»»

3.7.Crmim pykoBoxactBa U juaepctBa. [Ipaktukym  «KomanmooOpa3oBaHue.
JlunepctBo»

3.8. IIpakTtukym «YmpaBieHne KOHPIUKTHBIMU CUTYAlIUSIMU B KOJUICKTHUBE)

3.9. IlpakTukyM «MOTHBBI TUYHOCTHOI'O POCTa

3.10. ConmnanpHO-TICUXOJIOTHUYECKOEe  O0eCreYeHue  YOpaBJICHHS  KOJUICKTHBOM.
[IpakTukym «VcKyccTBO yIpaBisiTh OO0

OO611ee KOJIMYECTBO pa3aeiioB 3.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM JUCHUTIINHBI
Bun yueOHoit padoTbl Axax, | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Ipaktuueckue 3austus (113) 0,44 16,0 12
CamocTosiTesibHasi padora 1,11 40 30
KonTtakTHas camocrosiTenbHas paboTa 0,2 0,15
1,11
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 398 2985
Bua koHTpoJs: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«O01mas 1 HeopraHn4yecKasi XuMUsDH)

1 Heap aucuumiIMHbl — TpuoOpeTeHHe 3HAHWM M KOMIETEHIMH, (opMupoBaHHe
COBPEMEHHBIX MPEACTABICHUIN B 00JIACTH TEOPETUUECKUX OCHOB XUMHH M XUMHUHU JIEMEHTOB.

2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams CIenyONMMA KOMIIETCHIIMSAMU U WHAUKaTopamu ux noctiwkenus: OITK-1.1,
OIIK-1.5, OIIK-1.9.

3uamo:

— 3JIEGKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUU XUMHYECKOH CBSI3M B COCIMHEHUSX Pa3HBIX TUIIOB, CTPOCHHUE BEUIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;
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— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMSI XMMHUYECKHX IPOLIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAHUSI XMMUYECKHUX PABHOBECUI B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIUHALMOHHBIX COEIMHEHHI;

— NOJIyYE€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB.

Ymemns:

— BBIIOJIHATh OCHOBHBIE XHMMHMYECKHE OIEpPallH, OMNPENEIATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKHUX PEaKLUii U PaBHOBECHbBIE KOHIIEHTPAI[UU BELIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHBIE
JTaHHBIC JJIs PelIeHUs PO ECCHOHANBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHHUE Pa3IUYHBIX ()AaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKIusx.

Braoemy:

— TEOPETHYECKUMHU METOAaMHU ONMHUCAHUsl CTPOCHUS U CBOMCTB MPOCTHIX U CIIOXHBIX
BEILIECTB HAa OCHOBE JJIEKTPOHHOI'O CTPOCHHS MX aTOMOB M IIOJOKEHHS B INEPUOJNYECKON
CHUCTEME XMMUYECKUX AJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOTHI B XUMUYECKO Taboparopuu;

— DKCINEPUMEHTAJbHBIMA METOJAaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUYIECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pa3zoen 1. TlpuHIMIIBI XUMUHT

1.1 Ctpoenue aroma.

BonHoBBIE CcBOMcTBa MarepuaidbHbIX O0OBEKTOB. YpaBHeHue pe bpoiina. CooTHomieHue
HeonpeneneHHocTe ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHUH [Ipenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAS CUCTEMA.

CoBpemenHast GOpMYIHPOBKA MEPUOIUIECKOr0 3akoHa. [leproandeckasi cucTemMa u ee CBsi3b CO
CTPOEHHEM aTOMOB. 3alOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B MEPHOIUYECKON
cucteme annemeHToB J[.M1. Menpaeneena.

1.3 OkuCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenn okucieHus. BaxHelmmne OKUCIUTENM W BOCCTAaHOBUTENU. BaxHeHlime cxembl
IIPEBPAILICHHS BELIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.

1.4. Xumuyeckas CBsI3b M CTPOCHUE MOJIEKYI.

KoBanientHast cBsi3b, OCHOBHBIE IMOJIOKEHHSI METOAA BaJICHTHBIX CBsA3ed. PaccMmorpenue cxem
NEepeKpBIBaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHMU CBA3e B Mojekynax. [ mOpuausanus
BOJTHOBBIX (pyHKIMI. OCHOBHBIC TIOJIOKEHUST METOAa MOJIEKYJsipHBIX opoutaneir (MO JIKAO).
Meron T'mnnecnu. OOmme cBeneHHS O KOMIUIEKCHBIX COEAMHEHHUSX, WX CTPOCHHE.
MexxMonekyspHas 1 BHyTPUMOJIEKYIIsIpHast BOAOPOAHAs CBsA3b. IOHHAs CBSI3b KaK MpeeabHBbIMA
ciyyail KoBaJIeHTHOH cBsi3u. OOuIMe MpencTaBieHUs] O MEXMOJIEKYJISIPHOM B3aWMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOIECHCTBUS.

1.5. [ToHsITHE O XMMUYECKON TEPMOAMHAMUKE.

TepMmoauHamMuueckue (QYHKIHMH COCTOSHUS (XapakTepucTudeckue GyHKIWW). BHyTpeHHss
SHEPrusl U SHTANBNUS, UX (U3NUECKUI CMBICI. TEepMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHS.
3akon ['ecca u crnencTBust u3 Hero. [loHsaTHe 00 3HTpoNUU, aOCONIOTHASI SHTPOIUS U CTPOCHUE
BelecTBA. VI3MeHeHne SHTPOINHU B Pa3JINYHBIX MTPOLIECCAX.

1.6. IToHsiTue 0 XUMHUYECKOW KMHETHKE. XUMUUECKOE PaBHOBECHE.

OnHocTtanuiiHble W CIOXKHBIE pEaKIMU. 3aKkoH JeWcTByromux wmacc. KoHcraHTa cKopocTd
peakuuu. MONEKyJIIpHOCTh M IMOPSAOK pPEaKUHH. 3aBUCUMOCTb CKOPOCTH pEaKIUH OT
TeMIEepaTypbl; SHTAIbIIUS aKTUBAIIMU. [ OMOTreHHBIN U T€TepOreHHbIN KaTalus.

HctunHoe n kaxyiieecss paBHoBecusi. KoHcTaHTa XUMUYECKOro paBHOBecHs. CMeEIlIeHUE

XUMHYECKOro paBHOBecus, puHuu Jle-Illarense — bpayHa.
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Oneprusi ['m60ca, ee CBsA3b C PHTponued W IHTaIbNHe. OU3NYECKUN CMBICT dHEPTHUU
['nG6ca. DHTpONUHHBIA M SHTAIBIUKAHBINA (akTopsl mpouecca. CBa3b AG’r ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHHWE  JKUIKUX  UCTUHHBIX  PAacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOIUTOB. ACCOLMHUPOBAHHbIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHL
Crenenp aucconmanuu. KoHcTaHTa aucconmanvu. PaBHOBecHe B CHCTEME, COCTOSIIEH M3
HACBIIIEHHOTO0 PAacTBOPAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeTUHEHHH. PaBHOBECcHEe nucconaiiy BOJIbl, HOHHOE TPON3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneil.

Pa3zoen 2. Heopranudeckasi XuMust

2.1. XuMus s-371€MeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBeIil 3JIEMEHT MEPUOIUYECKON CHUCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
OnemeHTbl 1-2 u 13-18 rpynn nepuoanvecKOM CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHECHHH
DIIEKTPOHHBIX KOH(PUTYpalUi, BEIUYMH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH U JHEPTHU
MOHU3ALMKA aTOMOB. TUNIMYHBIE CTENIEHU OKUCIICHUS. XMUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHUM M CBOMCTBaX OCHOBHBIX THIIOB COEOUHEHHM, MX IMOJIy4YECHHUE.
[TpuponHble coeAMHEHNUS, TOTyYeHUE U IPUMEHEHHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 371eMEeHTOB.

OneMeHTbl 3—12 rpynm NepuoJuYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
3IEKTPOHHBIX KOHGUTYpaLUi, BETMYUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETIeHEN
OKHCJICHUS, KOOPAMHAIIMOHHBIX dYHCeN aTroMoB. llpuponHble coeAMHEHUs, MONYy4YEeHUE U
COTIOCTaBJIeHHE (PU3MUYECKUX M XMMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M cBOWCTBA
OCHOBHBIX THUTIOB coeinHeHn. OcoOeHHOCTH f- 2IIeMEHTOB.

4 O0beM yueOHO# JUCHMIIJIMHBI

Beero Cemectp
Bup yueOHoii padoTbl 1 2
3E Axan. u. 3E | Axkaj. u. 3E Axan. u.
OOmmas Tpy10eMKOCTh AUCIUTUTHHEL 12 432 7 252 5 180
Konraxruas padora - 5,33 192|311 112 | 222 80
ay/INTOPHBIE 3aHSTHS:
Jlexkunn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32 0,89 32 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHast padora 4,66 167,8 2,89 104 1,77 63,8
KoHnTakTHas caMocTosITelTbHAS i i i
IéZ?\;)JjTOHTCHBHOC U3yvYeHHne 4,66 2,89 L77
pa3aenoB JUCIUILIMHEL 167.8 104 63,8
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonraktHas pabora —
MIPOMEKYTOYHAS ATTCCTAIIHS 2 0.8 1 04 1 04
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Kypcosas padora 0,01 0,2 - - 0,01 0,2
KonTakTHas pabora — 0.01 0.2 ) ) 0,01 0.2
MPOMEKYTOYHAS ATTCCTAIIHS
Bua uTOroBoro KOHTpoOJIA: IK3aMEH sk3ameH, KP
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Beero Cemectp
Buj yuyeOHoii padoThI 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO0mast TpyI0EMKOCTb AUCLUIIIHHBI 12 324 7 189 5 135
Konrakrast pabora- 5,33 144 3,11 84 [222| 60
ay/INTOPHBIE 3aHSTHS:
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesbHas padora 4,66 125,85 2,89 78 1,77 47,85
KoHnTakTHas caMmocTosITeNTbHAS i i i
Iéaéfv?(;r:TOHTeHBHOC U3yvyeHune 4,66 2,89 L7
pa3aenoB JUCIUILIMHEL 125,85 78 47,85
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakTHas pabora —
IIPOMEKYTOYHAsl aTTECTALMS 2 0.6 1 0.3 1 0.3
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonrtakTHas pabora — 0,01 0.15 ) ) 0,01 0,15
MPOMCIKYTOYHAA aTTCCTAIUA
Bua uToroBoro KOHTpoOJIA: JK3aMeH sk3amMeH, KP

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Oprannyeckasi XuMHsD

1 Heap aucuMniadHbl — IPHOOPETEHUE CTYACHTAMHU 3HAHUNA O CTPOCHUH OPTaHUYECKHUX
COCIMHEHUHN, OCHOBHBIX XHMHYECKHX CBOMCTBAX PA3JMYHBIX KJIACCOB OPTraHUYECKHX
COCTMHCHUH M METOJIaX MX MOJTYYEHHs, KaK TPOMBIIIUICHHBIX, TaK U JJA0OPATOPHBIX.

2 B pe3yabTaTe H3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obnadams CIENyIONTUMHA KOMITIETCHIIMAMU ¥ UHANKaTopamu ux goctwkenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

Buame:

— TEOPETHYECKHE OCHOBBI CTPOCHHMS U CBOMCTB PA3IMUYHBIX KJIACCOB OPraHMYECKUX
COCITMHCHMIA;

— CHocoObl TOJMYyYeHHS M XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPTraHMUYECKUX
COCITUHCHMIA;

— OCHOBHBIC MEXaHU3MBI MIPOTEKAHHS OPTAaHUIECKUX PEAKIIHIA;

Ymemo:

— MPUMEHSATh TCOPETUYESCKUE 3HAHUS JUISl CHHTE3a OPTaHMYECKUX COCTMHEHHN pa3TUYHBIX
KJIACCOB;

— aHATM3UPOBATh U MPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPTAaHUIECKUX COCAMHEHHUN;

— COCTaBJIATh CXEMbI CHHTE3a OPraHUYeCKUX COCIMHEHUM, 3aIaHHOTO CTPOCHHS;

Bnaoemn:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PHUKAITUN OPTaHUIECKUX COCMHECHU,

— OCHOBHBIMHU T€OPETHUECKUMHU MPEACTABICHUSIMH B OPraHNUECKON XUMHUH;

— HaBbIKaMH 00OCHOBAHUS PAIIHOHATIBHBIX CIIOCOOOB TOTYYEHHUS OPTraHUIECKUX BEIIECTB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u HacvlyeHHbvle Y2ne800opoovt (VB).
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I1.1. [Ipupona xuMHUUYECKOl CBI3U

IIpupona xoBaneHTHOM CBsA3U.  Dopmynsl Jlerouca. dPopmanbHbil 3apan. Teopus
ruopuanzauu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX map BajieHTHOH o6onouku (ODI1BO)
dbopma Mornekyn. ATOMHO-OpOUTaNIbHBIE MO, DPPEKThl B opranndeckoit xumuu. [Torstre o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyTodyHble COCAMHEHUS W YaCTHIbl OPraHUYECKHX
peaKLHii.

1.2 Anxanbl

I'omonornueckuit  pax.  M3omepusa.  HomeHxiarypa. CriocoObl  TOTYyYeHHS.
[IpocTpancTBeHHOE M 3JIEKTPOHHOE cTpoeHue. Pusndeckue cBoicTBa. OOmmas xapakTepucTUKa
peakironHoi ciocooHocTH. [TocTynar Xammonza..

1.3 Crepeounzomepust

Tumbl  crepeon3oMepoB: KOHPOPMEPH, TE€OMETPUYECKHE H30MEphbl, 3IHAHTHOMEPHI.
Onrtuueckass M30MEpHUs. XHUPAIbHOCTh. JHaHTHUOMEpHL. Pamemudeckas cmech. CrmocoOb
IPOCTPAHCTBEHHOT'O M300paKEHUSI ONTHYECKUX H30MepoB. OTHocuTeNbHAs U aOCOTIOTHAS
koHpurypamuu. Ilpoeknuu dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. I[lonstue o0
ONTUYECKON aKTUBHOCTU COETMHEHUH C IByMs aCUMMETPUUYECKUMU LIEHTPaMHu.

1.4 I{uknoaakaHbl

I'omonoruueckuit psaa. Uzomepus. Homenknatypa. Criocoosl nonyuenus. Kondopmanuu.
Tunbl HanpsH>KEHUH B IUKIIaX. GU3NYECKUE CBOMCTBA. Peakiiny [UKII0aJIKaHOB.

Pa3zoen 2. Henacvluennule yene8000poobi.

2.1. AnxeHsl

I'omonornueckuit  pax.  M3omepusa.  HomeHxumarypa. CriocoObl  TOTYYEHHS.
[IpocTpancTBeHHOE cTpoeHUE. PU3NUYECKUE CBOMCTBA. Peakiuy aJIkEHOB.

2.2 ANKUHBI

I'omonornueckuit  pax.  M3omepusa.  HomeHxmarypa. CriocoObl  TONYYEHHS.
[IpocTpaHcTBEHHOE U AIEKTPOHHOE cTpoeHne. dusnueckue cBoicTBa. Peakiymu aakuHOB.

2.3. AnkagueHbl U MOJUEHBI

[TonsiTie O TEPUIUKINYECKUX peakiusax. [omonornueckuit psag. Kmaccudukamms.
M3omepus. Homenknatypa. CnocoOwsl monyudeHusi. Peakuuwm 1,3-ankamguenoB. I[lonsitme o
NepUIMKINYecKuX peakuusx. [{ukimonpucoenuuenne.. OcobenHocTu peakuuii J{unsca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHbBIE TIPEJCTABICHUS O CTPOCHHUH OeH30J1a. ApOMaTHYEeCKHil XapakTep OeH301a.
DHeprus conpspkerus. O01mye KpUTeprun apoOMaTHIHOCTH.

3.2 CoenuHenus 6EH30IbHOTO psiia

N3omepusa. Homenknarypa. CrnocoOsl mosydeHus. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE
crpoenue. Puznueckue cBoicTBa. OOIIas XapaKTePUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozcenonpouszeoonvie. Cnupmoi, gpernonst, npocmoie 3¢upol.

4.1 'amoreHOPOU3BOIHBIE

Knaccudukanus. Homenkmnarypa.

Ankwi- w  ammwiraigoreHuasl.  M3omepus. Homenknatypa. CnocoObl  TOJSyYeHHS.
IIpocTpaHcTBEHHOE U 2IIEKTPOHHOE cTpoeHUE. DU3nyecKkue CBONCTBA.

Peakuunu HykIeoQHUIBHOTO 3aMelleHUss U OTIHICIJICHUS. BUMONeKyIspHbIH MeXaHU3M
HYKJI€O(UIBHOTO 3amMenieHus (Sn2).

MoHoMoOeKyISIpHBIM MeXaHU3M HYKJIeoQHIbHOTO 3aMenienus. Peakiuu oTiernienus. 3-
OnumunupoBanue. Mexanusmsel E1 u E2. Apomarnueckue ranoreHonpou3BogHble. MexaHu3m
3aMEIICHMs] TajJoTeHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIC
raJIOT€HONPON3BOJHBIE APOMAaTHYECKUX YIJIEBOJOPOIOB; APUHOBBIM MEXAaHU3M 3aMEILEHUs
rajoreHa.

4.2 DeMEeHTOPraHNYEeCKUEe COCTUHECHMUSL.
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XapakTepucTUKa CBS3E€H YIVIEPOA-3JIEMEHT B 3aBUCUMOCTH OT IIOJIOKEHHUS JJIEMEHTA B
[Iepuoanueckoil cucreMe 3JIEMEHTOB. MeramopraHuyeckue coenuHeHus. HomeHkiarypa.
CrnocoObl TIONIY4eHHUS! JIMTHA- W MarHUHOPraHWUYEeCKuX coefauHeHui. Peakums ['punbspa,
MexaHu3M. CrpoeHue peakTuBoB I'puHbspa. VX peakuumum ¢ cOeAMHEHHAMH, COAEpKAIUMU
AKTHBHBIM aTOM BOJOPOAA: KUCIOTAMHU, CIIUPTAMH, AaMUHAMH.

4.3 CrupTsl.

Onnoaromubie crupThl. Knaccudukammuss u  HOMeHkiatypa. CrocoObl  MONTy4eHHS.
[IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTPOCHHE. XHWMHYECKHME CBOWMCTBA. MHOroaroMHbIe
ciupthl, ['mukonu. I'munepun. CrocoObl monrydeHust. PU3MYECKUE W XMMHYECKHE CBOMCTBA.
[IpakTHueckoe npuMeHEHHE.

4.4 ®eHonbl

Knaccudukanus u Homenkiarypa. CnocoObl monydeHus. Pusnuyeckue CBOICTBA.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHUE. XMMUYECKHUE CBOMCTBA

4.5 TIpoctsie 3¢pups

Knaccudukanuss u HomeHknatypa. CmocoObl monydeHus. @Du3nyeckne CBOKNCTBA.
[IpocTpaHCTBEHHOE U AIIEKTPOHHOE CTpoeHHE. XUMUUeckue cBoiicTBa. Llukmmueckue 3¢upsL
Kpayn-a¢upsl. KommiekcoobpazoBanue ¢ vmoHaMu MeTauioB. [I[pumenenue.

4.6 DniokcucoeMHEHUs

N3omepusa.  Homenknatypa.  CnocoObl  mosydeHus.  DuU3WYECKHE  CBOWMCTBA.
[IpocTpaHCTBEHHOE UM DJIEKTPOHHOE CTPOCHHME OTUICHOKCUAA. XHUMHUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuid M HAlpaBiIC€HUE PACKpBITHS Kojibla. [IpuMeHeHue B NPOMBIIIIEHHOM
OpPraHUYECKOM CHUHTE3E.

Paszoen 5. Anvoecuovl, kemonwvi. Kapbonogule xuciomsl u ux npouzsooHbwle.

5.1. Anpaeruasl U KETOHEI

Knaccudpukamms u HomeHkinatypa. CmocoObl monydenus. DHU3MYECKHE CBOWCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA.

5.2 a, B-HeHaceIleHHbBIE anbAeTHIBI U KETOHBHI.

Homenknarypa. CrocoObl mosydeHusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHE.
Peaknuu npucoenuHeHus 3MeKTpoPUIbHBIX (OpoMa U TaJoreHOBOJOPOIOB) M HYKICO(HIBHBIX
peareHTOB (CHHUJIBHOM KHCJIOTBI W  a30Tcojepkamux HykimeopunoB). 1,2- u 14-
[Ipucoenunenune. Mexanusm peakumii 1,2- u 1,4-npucoenvHEHUsT  METAIIOOPTraHUYECKHX
COCTUHEHUN.

5.3 OgHOOCHOBHBIE KaPOOHOBBIE KUCIIOTHI.

Knaccupukanmss w HOMeHkiarypa. CrnocoOsl momydenusi. IIpocTpaHcTBeHHOE u
ANEKTPOHHOE cTpoeHue. Du3znueckrue CBOMCTBA. XMMUYECKUE CBOWCTBA.

5.4 OyHKIMOHAIbHBIE TMPOM3BOAHBIC KApOOHOBBIX  KHCJIOT:  TaJOreHAHTHIPHUIBI
(auMaTaIoOreHU Ibl), AaHTHIPHUIBI, CIIOXKHBIE 3()UPBI, aMUJIBI, HUTPUJIBL.

Crioco6bl monyuenusi. OCOOEHHOCTH TNPOCTPAHCTBEHHOTO M DJIEKTPOHHOTO CTPOCHUS.
Baxueitine cBoiictBa. Peakuum N- u  O-anunupoBaHus. uUX MexaHusmbl. KeTeHbl u
JAKETEHBI.

5.5 MHOTroOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KHUCIOTHI KUPHOTO W apoMatudeckoro psma. Homenkmarypa. CriocoOsl
nonyueHus. Ousndeckne u xumMuueckue cBoiictBa. Manonosiit 3¢up. [lomyuenue. Crpoenue,
CH-Kucnotnocts. Peaknum KoHIEHcCAluu MaJIOHOBOTO 3(dupa U MAJIOHOBOW KHCIOTBI C
aJIbJETUAMU.

5.6 a,- HenacelmeHHble KapOOHOBBIE KHCIOTH U MX ()YHKIMOHAJIBHBIE POU3BOHEIE.

[IpoctpancTBenHas nzomepusi. CriocoOb! morydeHusl. XMMHUYECKUE CBOWCTBA.

5.7 Anbaerusio- U KEeTOKUCIOTHI.

Knaccudukanust 1 HoMeHKIaTypa. o, B, y-AJIbAeTHI0- U KETOKUCIOTHI. AIIETOYKCYCHBIN
a¢up. CiocoOsl nmomyuenus, crpoenue. Konnencanun Knsiizena u Jlukmana. MexaHU3MBL..

5.8 3ameménabIe KApOOHOBBIX KHCIIOT.
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["anmoreno3zamenieHHbie KUCIOTh. Kinaccudukamus u HomeHkIaTypa. CriocoObl momydeHus
O- W [-rajoreHo3aMeuIeHHbIX KHCIOT. XUMHYECKHE CBOHCTBA. [ HMIPOKCHUKUCIOTHI:
kinaccuukanusi 1 HoOMeHkinarypa. CrnocoOwl momydeHus. OcoOCHHOCTH CBOWCTB o-, B-, V-
TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTEL. CriocoObl momydeHusi. Ctpoenue. Bakneitmme
dusznyecKrue 1 XUMUIECKIE CBOMCTBRA.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyecKue coeouHeHus.

6.1. Hutpocoenunenus

Knaccudukanmst m  HOMmMeHknatypa. CrnocoObl monydeHus. IIpocTpaHcTBeHHOE U
JJIEKTPOHHOE CTpOeHHEe. XHMMHUYEeCKue cBoWcTBa. Tayromepus NEpBUYHBIX U BTOPHUYHBIX
anudaTUdecKuX HUTPOCOETMHEHUH. Peakuu.

6.2. AMUHBI

Knaccudukammuss u  Homenknarypa. CrocoObl monydeHus. Pu3znyeckue CBOWCTBA.
XUMHUUYECKHUE CBOMCTBA.

6.3 A3a- u 1ua30coenUHEHUS

[lonyueHne nMA30COCIMHEHHMM pEakUMEHW AMA30TUPOBAHMS: YCIOBUSA IPOBEACHHUS
peakuMM W MEXaHW3M; pas3Inuhs B YCTOWYMBOCTH HACBHIMIEHHBIX W apOMATUYECKUX
nuasocoenuHeHu. Pusnyeckue CcBOKCTBA. [IpOCTPAHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE
apOMaTHUYECKUX AUA30COCAUHEHNN B 3aBUCUMOCTH OT pH cpenpl, TayToMepHbIe MpPEBPAILCHNU.
Xumnueckue cBoicTBa. Azocoueranue. [lonyuenne u npuMeHenue azacoeiuHeHuil. CUHTE3.

6.4 I'eTepolIUKIINYECKHE COCTUHEHUS

Knaccupukanus. T'erepormkindeckue apomarudeckue coeauHeHus. (OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTyphl. [ISTUUYIEHHBIE TeTepOLUKINYECKUEe COoequHEeHus: (QypaH, MUPPOIL,
tnodeH. Homenkmarypa. Crioco6sl momydenus. [IpocTpaHCTBEHHOE U SJIEKTPOHHOE CTPOCHHE.
ApomatuyHocTh. OCOOEHHOCTH peakiuii anekTpodribHOro 3amenieHus. lllecTuuneHHbie H
MOJIMSIICPHBIE TETEPOIUKINYECKUE COCAUHEHUs: MHUPUIWH, XUHOJWH, akpuiuH. llupuaus.
DIEeKTPOHHOE CTpPOS€HHE U apoMaTUYHOCTh. OCHOBHOCTh M HYyKJIeopmiIbHOCTh. Peaknuun
ANIEKTPOPMILHOTO U HYKICO(DUIHLHOTO 3aMEIICHHS: PEaKIIMOHHAS CIIOCOOHOCTh U OPHEHTAIIH.
Tayromepus 2- u  4-TUAPOKCM W aMUHONUPUAMHOB. COEIUHEHHS C HECKOJIbKUMH
reTepoaroMaMu B IHKJIE: THA30Jbl, OKCA30JIbl, TUAa3WHBI U TpHa3uHbL. OO0IIas XapakTepUCTUKA
XUMHUYECKHX CBOKCTB.

4 O0beM yueOHOM TUCUUIJIMHBI.

Cemectp
Bcero
B yuc6Hoi paGoTs! 2 ceMecTp 3 cemecTp
3F Axan. 3E Axan 3E Axap.

9. 4. q.
OO61mast TpyA0€MKOCTh JUCIUTIIINHBI 9 324 3 108 6 216
KonTakTHasi pabora — ayiuTOpHbIE 3,56 128 1,78 64 1,78 64
3aHATHS:
Jlexumn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padots (JIP) - - - - - -
CamocTosiTesibHasi padboTa 4,44 160 1,22 44 3,22 116
KoHnrakTHas camocrositensHas pabota 0,4 0,4 -
CaMOCTOSITETbHOE U3YUYEHHUE PA3/ICIIOB 4,44 159.6 1,22 43.6 3,22 116
JCITUTIAHBI
Buabl KoHTpOJIA:
JK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — NpoMeXyTO4Has

0,4 - 0,4
arTecTamus 1 - 1
[ToaroroBka K 3K3aMeHY. 35,6 - 35,6
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3auér ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH
OLIEHKOI
Beero Cemectp
Bt yueGHOi paboTsI 2 cemecTp \ 3 cemectp
3E Actp. 3F Actp. 3F Act
9. 9. p. 4.
OO6m1ast TpyI0EMKOCTh TUCIUILIMHBI 9 243 3 81 6 162
KonTakTHasi pabora — ay1MTOpHbIE 3,56 92 1,78 48 178 | 48
3aHATHA:
Jlextnn 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3austus (113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie pabots (JIP) - - - - - -
CamocrosiTesbHast padoTa 4,44 120 1,22 33 3,22 | 87
KonrtakTHas camoctosTenbHas pabora 0,3 0,3 -
CamocTrosTenbHOE H3YUCHHE Pa3/IeIOB 4,44 119.7 1,22 42,7 3,22 87
TACIIATUIHHEI
Buabl KoHTpOJISA:
IK3aMeH 1 27 - - 1 27
KonrtakTHas pabora — mpOMEKyTOYHas
0,3 - 0,3
aTTecTanusg 1 - 1
IToaroroBka K SK3aMeHy. 26,7 - 26,7
3auéT ¢
Bupa utoroBoro KOHTpoOJIs: o 9K3aMeH
OLIEHKOM

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«AHATIMTHYECKAS] XUMHS
1 Heap AMCOMIVIMHBI — TPHOOpPETEHHE OOYYAIOMIMMHUCS 3HAHMM W KOMIICTCHIIHH,
H€O6XOI[I/IMI>IX JUTS peH_IeHI/I}I KOHerTHBIX 3aa4 XUMHWYCCKOI'0O aHaJIn3a.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH
Obnadams CIETYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:
IIK-2.1; TIIK-2.2; TIK-2.3

Buame:

—  OCHOBHBIC TOHSATHS, TEPMHUHBI, METOJIBI U MPUEMbI KQ4€CTBEHHOTO M KOJUYECTBEHHOTO
XAMHYECKOTr0 aHaJIN3a;

—  TEOPETHYECKHE OCHOBBI (DU3UKO-XMMUICCKUX METOJIOB aHAIN3a;

— TPUHLOUNBI  pabOTHl  OCHOBHBIX MPHOOPOB, UCHONB3YEMBIX Ui  TMPOBEACHUS
Ka4yeCTBEHHOI'0 ¥ KOJHYECTBEHHOI'O aHAJIN3A;
Ymemn:

— TPUMEHSTH MPUOOPETEHHBIE MPAKTUUECKUE HABBIKH B MPOGECCHOHATBHON ACATEIHPHOCTH
JUTSL pEIICHUS KOHKPETHBIX aHATUTHYECKHUX 33]1a4;

— TPOBOJIUTH OOOCHOBAHHBIM BHIOOP METO/JA aHAIHM3a C YYETOM IIeJel U OCOOCHHOCTEH
JTAaHHOW MPAKTUYECKOM 3a]1auu;

— TIPOBOIUTH PAcUEThl HA OCHOBE MTPOBEACHHBIX NCCIICTOBAHMI;

— TPOBOAMUTH METPOJOTHUYECKYIO OIEHKY pe3yabTaTOB KOJWYECTBEHHOTO XHMHYECKOTO
aHaIM3a
Bnaoemn:

— OCHOBaMH METPOJIOTHYECKON OILIEHKH pe3yIbTaTOB KOJWYECTBEHHOTO XHMHYECKOTO
aHaIIN3a;

— TpUeMaMU WHTEPIIPETAIIMHU PE3yJbTaTOB aHAIN3a Ha OCHOBE KBAIMMETPUUYECKHUX OICHOK;
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— METOJOJIOTHEH XUMMUYECKUX U (PU3MKO-XMMHUYECKHMX METOJIOB aHajiu3a, LIUPOKO
HCIIOJIB3YEMBIX B COBPEMEHHON aHAJTUTUYECKOMN IIPAKTUKE

3 Kparkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. inentudukanmsi HOHOB 3JIEMEHTOB B PaCTBOpax

1.1 BBeneHue B COBpEMEHHYIO aHAIUTUUYECKYIO XUMHUIO.

AHanuTHuecKkass XMMHUS KaK OCHOBAa METOJOB M3Y4YEHHUS U KOHTPOJIS XMMHUYECKOTO COCTaBa
BEIICCTB B MAaTEpPHAILHOM MPOU3BOJCTBE, HAYYHBIX HCCICIOBAHMIX, B KOHTPOJIE OOBEKTOB
OKpY’KaroIien cpenbl. Bunbl ananusa. DIIeMEHTHBIA, MOJCKYJISAPHBIN, ()a30BbIM M WU30TOMHBIN
aHanm3. KonnuecTBeHHBINH M KAYECTBEHHBIN aHAIN3 OPTraHMYECKUX U HEOPTaHUYECKUX BEIIECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOAbl aHallh3a, WX B3aUMOCBS3b, COOTHOILIEHHE U
NpUMEHEHUE. AHAIUTUYECKUM CHUTHal KaK HOCUTENIb KAauyeCTBEHHOW U KOJIMYECTBEHHOMU
nHpopmaruu 06 o0bekTe aHanu3a. [locTaHOBKa aHATMTHYECKON 3aa4u. AJITOPUTM MPOBEICHUS
aHanmu3a: oTOOp cpefHel MpoObl, MOArOTOBKA MPOOBI K aHAIM3y, U3MEPEHUE aHATTUTHYECKOTO
CUTHAJIa U ero METPOJIOrMYecKasi OlIEHKa, pacyeT pPe3yJbTaTOB aHalIM3a U MX MHTEpIpeTalus.
[Ipumeps! penieHus 3aad aHATUTHYECKOTO KOHTPOJII B XMMHYECKOW TEXHOJIOTHH, B aHAIIU3E
00BEKTOB OKpYyXkatouiei cpeasl u ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOI'O aHajIu3a:
aTOMHO-DMHUCCUOHHBIA aHAJN3, aTOMHO-a0COPOIMOHHBIA aHaIMU3, PEHTIeHO(IyOpeceHTHBIN
aHaJIn3.

1.2 Cneunduka 3a1a4 aHATUTUYECKON XUMUU.

OcHoOBHBIE TepMHUHBI aHaUTHYEeCKOoW xumuu. OOHapyxeHue. OmnpeneneHue. AHAIN3.
AHaIUTHYECKHE XMMUYECKUE PEaKIMU KaK OCHOBA XMMHUYECKOro aHanu3a. KadecTBeHHbBIE U
KOJIMYECTBEHHbIE aHAJUTHUYECKUE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbIBISIEMbIE K HUM.
Crnennduka aHaTUTHYECKUX PEaKIHMi, WUCIONB3YEMBIX B aHalu3e. AHanmuThyeckas ¢opma u
QHAIUTUYECKUE TpPU3HAKU. AHAIUTUYECKHE pEaKIUMH U  aHAJUTHYeCKHe  J(PQEKThL
XapakTepUCTUKH  AHAIUTUYECKUX  PEAKIIHIA: 9yBCTBUTEIHHOCTD, n30MPaTeTbHOCTh
(cemekTUBHOCTH). ['pynmoBbie, 00mKe, YaCTHBIC, XapaKTepHbIE M CHEIU(DUUESCKUE PEaKIUU.
[TyTr noBbIIeHUsT N30UPATETHHOCTH U YYBCTBUTEIILHOCTH aHAJTMTHYECKUX PEAKIIUM.

1.3 Xumuuecknue paBHOBECHS B TOMOT€HHBIX U T€TEPOreHHBIX CUCTEMaX, PUMEHSIEMbIX
B AHAIMTUYECKON XUMUMU.

OcHOBHbIE THUIBI pEaKIM, MNPUMEHSIEMBIX B AaHATUTUYECKOW XUMHUHU (OCaXIACHUS,
KHCJIOTHO-OCHOBHBIE, KOMIIEKCOOOpa30BaHUs, OKUCIECHHI-BOCCTaHOBIICHH). COCTOSTHIE HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHS  aHAJIUTHYECKUX  pEaKLUM:
TEPMOJMHAMHYECKHE, KOHIICHTPAIIMOHHBIC, YCIOBHBIC. DaKTOPHI, BIUSIONME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWE, OOpa30BaHME  MaJOPACTBOPUMBIX  COCAMHEHUH,
W3MEHEHUE CTENEHU OKHUCIEHUS OMNpPENeNsieMOro HOHA, BIUSHUE MPUPOJbI pPaCTBOPHUTEIS,
MOHHOM CHJIbI, TEMIIEPATYPhI, COCTaBa pacTBOPA).

PaBHOBecuss B aQHAIMTUYECKHM BaXXHBIX NPOTOJUTHYECKUX CHCTeMax. KOHCTaHTHI
KHCJIIOTHOCTH M OCHOBHOCTH. Y paBHEHHsI MaTepuaabHOTrO Oananca. Beraucnenue pH pactBopoB
KHACJIOT M OCHOBAaHWH pa3jM4YHON CHIIBI, CMeceil KHUCIOT M OCHOBaHHH. BydepHbie pacTBOpHI,
WCIIOJIb3yeMbIE B XMMHUYECKOM aHaju3€: MX COCTaB, cBoWcTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHEeHHE B aHATUTHYECKON XUMUH.

AHanuTHYeCKWe  peakUMH  KOMIUIEKCOOOpa30BaHUS,  OCaXKIEHUs,  OKHUCICHUS-
BoccTaHOBJIeHHs. OOIIMe, CTyleHYaThle U YCIOBHBIE KOHCTAaHThl YCTOWYMBOCTH KOMILIEKCHBIX
coenuHeHUi. lcmonp3oBaHWe peakIuii KOMIUIEKCOOOpa30BaHUS B AHATUTHYECKONW XUMUHU
(oOHapykeHHE ¥ KOJMYECTBEHHOE OMpeielieHue, MacKupoBaHue). Vcrmonbp3oBaHUE peakiuit
OCKICHHUSI B AaHAIUTHYECKUX UeisaX. KoHCTaHTa paBHOBECHS peakUUd OCaXIACHUS-
pacTBopeHUs; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTH OCaJIKOB. PacueT ycrioBuil ocaxxaeHus u
pacTBopeHUsI 0caakoB. OKHCINUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecus. CTaHOApTHBIM U
pEeabHBIN OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIC TOTCHITHAIBI.

Xumudeckue U GU3NKO-XUMHUECKHe criocoObl onpeaenenust pH pactBopoB. PaBHoBecHst
AHATUTUYECKUX PEAKIIN KOMIUIEKCOOOpa30oBaHus U ynpasiieHue uMu. DakTopbl, BIUSIONIUE HA
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HaIlpaBJIC€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. KoHcraHTa paBHOBecus H ee
XMMHKO-aHAJIUTHYECKOE 3HaueHune. PacueT ko pUIeHToB MOOOUHBIX PEaKIIHA.

1.4. KauecTBeHHBIE M KOJWUYECTBEHHBIE AHAIMTHUYECKUE DPEAKLIUHA C OPraHWUYECKUMH
AQHAJTUTUYECKUMHU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIECTB.

Oprannueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tuny peaknumii ¢
HeopranuueckumMu uoHamu. KommuiekcooOpasyromue OP u  crpoeHme HX  MOJIEKYII:
(GyHKIIMOHAIbHO-aHAIUTHYECKAs M aHAJTUTHKO-aKTWBHas  rpynmbl.  OcoOeHHOCTH U
npeumMyIiecTBa ucnonb3oBanus OP, o0nactu npumeHeHus. J[OMOTHUTETHHO: TeOpUsl NEeHCTBUS
KoMIuiekcooopazyommx OP, yuer wmonHoro coctossaust OP u Meramna. ['unoresa anamoruii u
IPaKTUYECKHE BbIBOABI M3 Hee. [Ipupona xmmumdeckoi cBs3u B Komiuiekcax OP ¢ monamn
METaJUIOB W €€ TMpOSBJIEHWE B I[BETHOCTH KOMIUIEKCOB. Peaknmm OP ¢ xpomodopHbIMU
aneMeHTaMu. IHTEHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTCHCUBHOCTH IOTJIOIICHUS.
Hcnonp3oBaHue peakifii OpraHM4ecKuX peareHToB B (POTOMETPUUECKOM aHAIN3e.

Pa3zoen 2. KonmndecTBeHHBIN XUMUYECKUI aHATTN3

2.1. IlpuHUMIIBI ¥ 3342491 KOJTMYECTBEHHOTO aHAJIN3A.

Krnaccudukanuss MeTo0B KOJIMYECTBEHHOTO aHaiu3a. TpeOoBaHUS, MPEabsIBISIEMbIE K
XUMUYECKUM PEAKIUsIM B KOJIMYECTBEHHOM AHAJIN3E. JTaIlbl KOJIMYECTBEHHOIO OINPECICHUS.
XapakTepucTuka pe3yJabTaTOB KOJIMYECTBEHHOTO XHUMHUYECKOro ananuza. Ornpezenenue
cCollep’kaHUsl BellecTBa B pacTBope, pacyeTHble ¢opMynbl. CrnocoObl MpeacTaBleHus
pe3yapTaToB aHanu3a. TecThl HA BBISBJIEHHE CUCTEMATUYECKHX IMOTPEIIHOCTEN B pe3ysbTarax
KOJMYECTBEHHOTO XMMUYECKOT0 aHanu3a. [Ipo6ooTdop u mpodomoaAroToBKa.

2.2. Turpumerpudeckuil ananu3. TUIBI peakluii, UCIIOIb3YEMBIX B THTPUMETPHUH.
TpeboBanusi, MpeabsBIsSEMbIe K HUM.

[Mpunuun TtutpuMeTpuu. TutpoBaHume u ero srtambl. [ 'paduueckoe u300pakeHHe
Ipoliecca TUTPOBAHUSL — KPUBBIE TUTPOBaHMS, UX BUAbl. CKa4OK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBaneHTHOCTH (T.3.) n koHeunas Touka tutpoBanus (K.T.T.). Ilepuunbie U BTOpUYHBIC
cTanaapThl. [IpreMbl TUTPUMETPUUECKOrO aHaiu3a: MpsMOe U O00paTHOE TUTPOBAHHE,
KOCBEHHBbIE METOJbl. THIBI pPEaKUuid, HCIONb3YEMbIX B TUTPUMETPUUYECKOM aHAIMU3E;
TpeOOBaHUSs, PEAbSBIIEMbIC K HIM.

JlomoMHUTENBHO: HHCTPYMEHTaNbHBIE MeToabl uHaukanuu T3. IloTeHumomerpuueckoe
tutpoBanue. Meton ['pana. Jlpyrue cmocoObl yCTaHOBICHHUS! KOHEYHOW TOYKHA TUTPOBAHUSI.

2.3. Peakiuu HeHTpan3aluy B KOJTUYECTBEHHOM XMMHYECKOM aHAJIU3E.

MeTtonpl  KMCIOTHO-OCHOBHOTO  TUTpOoBaHHs. CyIIHOCTE METOJAa KHCIOTHO-OCHOBHOI'O
TUTpOBaHusA. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT U mocTpoeHne TeopeTHUeCKuX
KPUBBIX TUTPOBAHMSI CHIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOIUTOB. DAaKTOPHI, BIUSIOLINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpOBaHMSA. CIOCOOBI YCTaHOBIICHUS
KOHEYHOM TOYKH TUTPOBaHMS. KHMCIOTHO-OCHOBHBIE MHIMKATOPBI, UHTEPBAI MIEPEX0]1a OKPACKU
WHAWKATOpa, noka3atenb tutpoBanus (pT). IIpaBuno BeIOOpa MHAMKATOpa JUIsi KOHKPETHOTO
cayyas  TuTpoBaHMs.  [IpakTMdeckoe  NpPUMEHEHHME  peakUMid  KUCIOTHO-OCHOBHOI'O
B3aUMOJEUCTBUS. [lOTEHLIMOMETPUYECKOE TUTPOBAHUE HA OCHOBE PEAKUUW KHUCIOTHO-
OCHOBHOT'0 B3auMOJielicTBUs. IHIMKAaTOPHBIE OTPEIIHOCTH U UX OLIEHKA.

2.4. AHanuTHYecKHe peakluu KOMIUIEKCOOOpa30BaHUs U OCAXKICHHUS B KOJIWYECTBEHHOM
XUMUYECKOM aHaIU3e.

Hcnonb3oBaHne KOMIUIEKCOOOpa3oBaHUS B XMMHYECKOM aHanu3e. Heopranuueckue u
opraHuyeckue Jaura”abl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHTBhl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M HMX MpPaKTHYeCKoe Hcmoib3oBaHue. OOOCHOBaHME BHIOOpAa ONMTHMAIbHBIX
YCIOBHM  KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOIO
TuTpoBaHus. DakTOphl, BIUSIONME HA BEIWYMHY CKAayka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
yctanoBieruss T.90. u K.T.T. MeramioxpoMHble MHANKATOPHI, MPUHINAI WX JeHcTBHs. BbIOop
WHJUKATOpa JJsi KOHKPETHOIO Ciiy4yasi TUTPOBAaHMS. AHAIUTUYECKHE BO3MOXKHOCTU METOJA
KOMILJIEKCOHOMETPUYECKOTO TUTpOBaHUs. [[pMeHeHne KOMINIEKCOHOB B AHAIMTUYECKOW XUMUU
B KauecTBe MAaCKHUPYIOIIHUX areHToB. [Ipumenenue XUMUYECKHUX peakiumii
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KOMIUIEKCO0Opa3oBaHus B (OTOMETPHUUECKOM aHallh3e, B METO/E€ KOHIYKTOMETPHUYECKOTO
TUTpOBaHusA. Peakmuu  ocaxaeHus B KOJMYECTBEHHOM  XMMHUYECKOM  aHaJM3e.
['paBumeTpuueckuii ananu3. TeopeTrmdeckoe OOOCHOBaHWME BBHIOOpAa ONTUMAIBHBIX YCIOBUU
OCKICHHS KPUCTAIMYECKHX M aMOpPQHBIX OcaakoB. [IpuMeHeHHWE XWMHUYECKUX peaKiui
OCXKICHHUSI B METOJIE€ MOTCHLUUOMETPUYECKOTO THUTPOBAHMS, B METOAE TYpOUTUMETPUH.
OcoOeHHOCTH peaknuii KOMIUIEKCOOOpa3oBaHUsl (XenaTooOpa3oBaHWs) HOHOB METaNIOB C
OJITA. OcangutenbHOE TUTPOBAHUE.

2.5. AmnanuTuyecKkue peakiMu OKHCIICHHUSI-BOCCTAHOBIEHHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHaJIn3e.

OKHCIIUTENbHO-BOCCTAHOBUTENbHASL PEAKIUS U  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteHuuan. KOHCTaHThI paBHOBECUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Bribop
TUTPAHTA U ONTUMAIBHBIX YCIOBUW TUTpOBaHUSA. KpHUBBIE OKHUCIHTEIHLHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHus. DakToOpbl, BAUSAIONIME HAa BEIMYMHY CKayKa Ha KpUBOM TUTpoBaHus. MHaukauus
KOHEYHOH TOYKH THUTPOBAHHUS XHUMHUYECKMMU H  (UBUKO-XUMHUYECKUMU  METO/AMHU.
[lepmanranaTomeTpus. XapaKkTepucTuKa METO/1a. Ycnosus MPOBEICHUS
MEPMaHTaHATOMETPUUECKUX onpeeIeHUI. Bemectna, onpeensieMble
NepMaHraHaTOMETPUUYECKUM MeToJoM. JlocToMHCTBa W HemocTaTku Mmeroaa. Honmomerpusi.
XapakTepucTuka METOJla, YCJIOBHUSI MPOBEACHHUS HOJOMETPUUECKOTO OIpPEACIICHUS] BEIIECTB.
JocronHcTBa U HepocTaTku Metona. [IpumeHeHHe peakiuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/I€ MOTEHLIUOMETPUIECKOTO TUTPOBAHMUSL.

2.6. MonooOMeHHas xpoMaTorpadusi B KOJTUIECTBEHHOM XUMHYECKOM aHAJIN3E.

TpeboBanus, TpeabsBIIEMble K peaklusM HWOHHOTO oOmeHa. l3orepma HOHHOTO
obmeHa. BeiOop onTHMaNbHBIX YCIOBUNM HMOHOOOMEHHOTO pa3jeiieHusl BemiecTB. [Ipumenenue
MOHOOOMEHHOU Xpomatorpaduy B aHATMUTHYECKON XWMHH OPTaHMYECKUX W HEOPTaHUYECKHX
COEIMHEHUI: pa3/ieJIeHne, OYUCTKA, KOHIIECHTPUPOBAHUE U T.1.

Pa3zoen 3. BBeaenne B pu3uko-xuMudeckue (MHCTPYMEHTAIBHBIE) METO bl aHATN3a

3.1. ®XMA — cocTtaBHasi 4aCTh COBPEMEHHOMN aHATUTUUYECKON XUMUH.

Knaccudukanus Qu3nKo-XUMUYECKUX METOJOB aHANW3a. AHATUTHYECKUN CHUTHAN Kak
uH(popMaTuBHAs (YHKIMS COCTaBa BEIIECTBA M €ro KoiuyecTBa. [Ipumepbl aHaTUTHYECKHX
CUTHAJIOB U uX usmepeHuii B OXMA.

3.2. MeTponorudyeckrue OCHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHBIE AHAJIUTUKO-METPOJIOTHUYECKUE XAPAKTEPUCTUKU METOJOB M PE3YJIbTATOB
aHajm3a, CIocoObl WX OICHKH: Tpenesa OOHapyXeHHs, KOd(DPHUIMEHT YyBCTBHUTEIHLHOCTH,
HIOKHSST W BEpPXHSS TpaHWIAa [uana3oHa ONpPENeNsieMbIX COACPKAHHM, CEJICKTUBHOCTbD,
IPEUU3MOHHOCTh B YCJIOBUSAX CXOAUMOCTH (IIOBTOPSIEMOCTH) M BOCHPOU3BOJUMOCTH,
NPaBUIBHOCTb, IKCIpeccHOCTh. O600mennsie cBeaenus o [OCT P UCO 5725 (2002).

3.3. OO6mmas XapaKTepuCTKa CIIEKTpaJIbHBIX, AIIEKTPOXUMHUYECKHUX u
xpomaTorpaduueckux  MeTomOB  aHanm3a.  lIpencraBienne 0  (HOTOMETPUUYECKUX,
MOTELIMOMETPUYECKUX METO/IaX aHaJIu3a U HOHHOOOMEHHON Xpomarorpaduu.

4 O0beM yueOHO JUCUMIITIMHBI

O0BbeM JUCHUTIIINHBI
Bup yueOHoit padoThl Axar, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64 48
Jlexuun 0,45 16 12
[Tpaktrueckue 3anstus (113) - - -
JlaGopatopusie padotsl (JIP) 1,34 48 36
CamocrosiTesbHast padoTa 2,21 80 60
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KonTakTHas camocrositensHas paboTa 291 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 79,6 59,7
Buja HTOrOBOro KOHTPOJIS: 3a4er c oneHkoM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«Pu3nyeckass XUMM»

1. Heab IMCUMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOLIUX XOJOM
XUMHYECKOT0 Ipoliecca, MoKa3aTh 00JACTH MPUJIOKEHUS ATHX 3aKOHOB M HAYYMUTh CTYACHTA
IpaMOTHO IIPUMEHATh MX IIPU PELICHUM KOHKPETHBIX TEOPETUYECKMX M IIPAKTHYECKHUX 3a1ad,
MOHSTh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUSI XMMHUYECKHUX MPOIIECCOB U POJIb
KaTajum3a O XHUMHUYECKON TEXHOIOTHH.

2. B pesyabTare n3y4eHust AMCUUILIMHBI 00yYAIOLIUICH JOJIKEH:

Obaaoams CleAyOMUMA KOMIETCHIUSIMEA U WHAUKaTOopamu ux aoctrkenus: OITK-1.3,
OIIK-1.7, OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (PU3NYECKON XUMUU, B3aUMOCBS3b (DHU3UUECKIX U XUMUYIECKHIX
XapaKTEePUCTHUK MPOIIeCca;

- MyTH OMNpPEACIICHUs] BAXKHEUIIMX XapaKTEPUCTUK XHWMHUUYECKOTO PaBHOBECHUS
(KOHCTaHTBHI PaBHOBECHS, PABHOBECHOTO BBIXOJAa MPOAYKTa, CTCTICHH MPEBPAIICHHUS HCXOIHBIX
BEIIIECTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMENICHUE XHMHUECKOTO PABHOBECHS;

- TEPMOJUHAMHUYECKOE OMHUCAaHNE CBOWCTB MJCAIbHBIX U HEUICATbHBIX PaCTBOPOB,
MOAXOAbI K HAX0XKICHUIO TTAPIIHAIBHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

- TEOPHIO TATbBAHUYECKUX SIBJICHU;

- TEOPUH KHWHETUKH, ITYTH TEOPETUUYECKOrO0 pacdyeTa CKOPOCTEH XHUMHUYECKUX
peakuuii ¥ OrpaHUYCHHS B MPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBHBIC YePThl TOMOT€HHOTO M T€TEPOTeHHOT0 KaTajan3a, MPUIHHBI YCKOPEHUS
XUMHYECKOTO MPpoIiecca B MPUCYTCTBHH KaTaanu3aTopa.

Ymemn:

- MPUMEHATh  TEOPETUYECKHE 3HAHUS W DKCIIEPUMEHTAJbHBIE  METOIBI
uccieoBaHus PU3NIECKON XUMHUH MIPH PEIICHUH TPO(HEeCCHOHATBLHBIX 33/1a4;

- MpEeICKa3blBaTh M HAXOAWTHh ONTHMABHBIC YCIOBUSI MPOBEICHUS XUMHUYECKOTO
mpoIiecca ¢ 1ebI0 MOTYyYeHUsS] MAaKCHMAaJIbHO BO3MOYKHOTO BBIXO/[a HHTEPECYIOMIETO MPOAYKTa,

- MPUMEHATh  TEOPETUYECKHE 3HAHUS W DKCIIEPUMEHTAJIbHBIE  METOBI
uccienoBanus (HU3MYECKOH XUMHUHM JUIS PEUICHUS BOMPOCOB, BO3HUKAIOIIUX MPH HW3Y4YCHUU
KHHETHUKHA XUMUYECKUX PEAKIU;

- MMPOBOJIUTh AHAIN3 M KPUTUUYECKH OIICHUBATH TOJYUYCHHBIC dKCIEPUMEHTATHHBIC
JTaHHBIE, 00001IaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Brnaoems:

- KOMILUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJOB (PU3MUYECKOM XHMHH IS
pelieHus KOHKPETHBIX MCCIICIOBATEIBCKUX 3a]1a4;

- HaBBIKAMH  ONPEJACICHUS COCTOSHHMS PABHOBECHUS HM  CaMOIPOU3BOJIBHOTO
HATPaBIIEHUS] XUMHYECKOTO MPOIIecca;

- 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MYECKOW XHUMHH [UISI COJIEpKATEIbHOM
WHTEPIPETANH TEPMOAMHAMUYCCKUX PACUETOB;

- METOJaMH  ONpEACIICHUs] TOpsAAKa W CKOPOCTH PEAaKIUH, YCTAaHOBIICHUS
JUMUTHPYIOIIEH CTAIUA U MEXaHU3Ma U3y4acMOU XUMHUUECKOU peakivy;

- HABBIKAMHU COCTaBJICHHUS TaJbBAaHUYECKUX DJIEMEHTOB JIA LEJIeH OmpeleiIcHUs
TEPMOJIMHAMUYECKUX XapAKTEPUCTUK M KOHCTAHT PAaBHOBECHS MCCIICIYEMOM PEaKInu;

56



— 3HAaHUSIMH OCHOBHBIX 3aKOHOB XUMHUECKOW KHHETHUKH, BIUSHHUS DPa3TUYHBIX
(axTOpoB (TEMIEpaTypHl, NaBICHUS, KaTaIN3aTOPa) HA CKOPOCTh XUMUYECKON peaKIiHy.

3. KpaTtkoe coaep:xaHue TUCHMILIIHHBI

4 cemecTp
Pa3nes 1. XumMnueckass TepMOIHHAMHKA

1.1.  IlepBblif 3aKOH TEPMOAMHAMUKHU

TepMoauHaMUUECKHE CUCTEMBbl U TEPMOJMHAMUYECKUE TMapamMeTpbl. DKCTEHCUBHbBIE U
MHTCHCUBHBIE CBOWMCTBAa CHUCTEMBI. TepmMoaMHaMHYecKUil mnpouecc. DYHKIUU COCTOSHUSA U
¢yHkunu mporecca. BHyTpeHHsIsI SHEprusi U SHTaNbIUs, UX cBoicTBa. Temora u pabora Kak
dbopmbl mepenaun d>Hepruu. PaboTa pacmmpeHus raza W moJsiesHas padbora. DOpMyITUPOBKH
MEPBOro Hayala TEPMOAMHAMHKHU. B3anMOCBS3b TEIIOTHI, pabOThl U W3MEHEHUS BHYTPECHHEU
SHEPruu B U30XOPHOM, M300apHOM U M30TEPMHUUYECKOM Mporieccax. TemnmoéMKoCcTh BellecTBa —
W30XOpHasl WIM u300apHas, MOJIApHAs, yhaeiabHas. TemmoéMKOCTh WICANTbHBIX Ta30B,
B3aUMOCBs3b MOJIApHBIX TemioéMkocTed Cp m Cy maeanbHOro rasa. Temno€MKOCTh TBEPIBIX
BEIIECTB W JKUAKOCTeH. 3aBUCHMOCTb MOJISIDHOW HM300apHOW TEIUIOEMKOCTH BEIIECTBA OT
TEMIEPATYPhI, SMIIUPUIECCKUE YPABHCHUS (CTETICHHBIE PSJIbI), UX MPUMEHHUMOCTh. 3aKOH KyOOB
Hebas, npaBuno [romonra u Iltu. Cpenusas nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAJIC
temneparyp. TemmeparypHasi 3aBUCUMOCTb IpHparieHus suTansnun Bemectsa (Hr — Ho) mpu
MOCTOSTHHOM JIaBJIGHUHM C Yy4&TOM (ha30BBIX TMEpexoa0B. TermaoBo A(PPEeKT XUMUYECKOTO
nporecca. OcHOBHOe cTaHAapTHOe cocTossHue. CTaHgapTHBIE SHTANBIUU OOpa3OBaHHS U
cropanust BemiecTB. [IpumeHenue 3akoHa ['ecca nans BBIUMCIEHHS TEIUIOBBIX 3 (HEKTOB
XUMHUYECKHX U (U3UKO-XUMHUYECKHX MporieccoB. CBsA3b TEIUIOBBIX 3(P(PEKTOB Mpu MOCTOSTHHOM
o0beMe W TIpPH TIOCTOSTHHOM JIaBJICHWHM. 3aBUCHMOCTH TeruioBoro sd@dexra peakmuud oT
temneparypbl. BeiBon u ananu3 ypaBHeHus Kupxrodpa B guddepennumanbHoit  popme.
WNurterpupoBanue ypaHeHus Kupxroda.

1.2.  Bropoil 3aK0H TEpMOINHAMUKH.

CaMonpou3BOJIbHBIE W HECAaMOINPOM3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBeCHBbIE (KBa3HCTATHUYECKHWE) W HEPaBHOBECHBIE Ipolecchl. PaboTa paBHOBECHOTO H
HEpPaBHOBECHOTO IporeccoB. PopMynupoBKH BTOPOTO Hadyajla TEPMOJAMHAMUKH. DHTPOIHUS Kak
KpUTEPUIl HAIIPaBIEHHOCTH CAMOIIPOU3BOJIBHBIX IPOLECCOB M PABHOBECUS B M30JIMPOBAHHBIX
CUCTeMax. 3aBHUCHUMOCTb SHTPOIMHU BEIIECTBA OT MapaMETPOB COCTOSIHUS (TeMIepaTyphl,
naBiieHusi, oobema). Pacdyer M3MEHEHMs SHTPONUU B PA3IMUYHBIX IPOLECCAX, CBA3AHHBIX C
U3MEHEHUEM COCTOSIHUSI HMJICaJIbHOTO ra3a, a TakKe YUCThIX TBEPABIX WIM KUAKUX BEIIECTB.
W3meHeHne >HTponMM B IPOLIECCE CMEUIEHMs UICANBHBIX ra3oB. M3MEHEHHE PHTpONMM IpU
da3zoBbIx Tmepexomax. TemoBas Teopema Hepncra, mocrymar Ilnanka (Tperbe Havayio
tepMoauHamMuku). CTaTUCTUYECKas MHTEPIpETalus BTOPOrO0 Hadajla TEpMOAMHAMUKH,
ypaBHeHue bonbeimana-Ilnanka. Beraucnenue aOconroTHON »HTponuu BemecTBa. Pacuer
W3MEHEHUS SHTPOMUU B XUMHUYECKUX PEAKIHIX MPU Pa3IUdIHbIX Temreparypax. O0bequHeHHOE
ypaBHeHnue I u Il 3akoHOB TepmMoamHamMuku. DHeprusi ['eapbmroinbiia u 3Heprusi ['mbOca kak
KpUTEpPUN  HANpaBICHHOCTH  IPOLIECCOB U PAaBHOBECHUS B  3aKpPBITBIX  CHUCTEMaX.
XapaktepucTuueckne (QyHKIUU. 3aBUCUMOCThH 3Hepruu ['empmrosbiia u sHeprum ['m66ca ot
napaMeTpoB COCTOSIHUSA. TemreparypHasi 3aBUCHMOCTh SHepruu ['mb0ca BemecTBa ¢ y4€ToM
dazoBbix mepexonoB. Pox ¢azoBoro mepexoma (mepBbiii, BTOpoi). YpaBHeHus [uO6ca-
I'enpmromneia. Pacyer naMeHnennii craniapTHeIX sHepruil ' nd66ca u ['enbmMronpiia B XuMHYECKUX
peakusaX Npy pa3InyHbIX TEMIIEpaTypax.
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CucrteMbl TEPEMEHHOTO COCTaBa. XHMMHUYECKUMH TMOTEHUHAT KOMIIOHEHTa CHCTEMBI.
3aBI/ICI/IMOCTb XUMHUYCCKOI'0O IOoTCHIOMaJIa OT AAaBJICHUA U TCMHGpaTypBI. YCJIOBI/ISI paBHOBeCI/ISI nu
CaMOTIPOU3BOJIBHOTO MPOTEKAHUSI MPOIECca B CUCTEMAaX MIEPEMEHHOTO COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanpHbiii 0amaHC XUMHUYECKOW pEaKIMH, CTENEeHb MPEBPAIEHUS, XUMHUUYECKas
NepeMeHHas. YpaBHEHHE M30TE€PMbl XHMHYECKOM peakuuu (m3otepMel Bant-I'odda).
XHUMHYECKOE CpPOACTBO. AHAIW3 YpPaBHEHHMS HW30TEPMbl JUIsl ONPENEICHUS HAMpPaBIICHUS
CaMONPOU3BOJIBHOTO  TMPOTEKAHUs] ~XMMUYECKOW  peakuud OT  JIAaHHOTO  HCXOJIHOTO
(HepaBHOBECHOI0) cocTOsiHUA. TepMoaMHaMuyecKass KOHCTaHTa XMMHUYECKOTO PaBHOBECHS U
IMIUPUUYECKUE KOHCTaHTHI Xumuueckoro paBHoBecus (Ky, K¢, Ky, Kp), ypaBHeHHS UX CBSI3U AJis
peakuuu B HACAIbHONM Ta30BOM cMmecH. KOHCTaHTBI paBHOBECHS [JI1 TOMOTEHHBIX U
TFEeTEPOreHHBIX PEaKlMi, WICANbHBIX W HEUCAIbHBIX PEAKIMOHHBIX CHUCTEM (Ha HpUMEpax).
CMmenieHre XMMHUYECKOTO PaBHOBECHUsS NMPpU M3MeHeHuu obmiero mamieHus (T = const) U npu
noOaBiieHUH B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue Temmneparypbl Ha KOHCTAaHTY XMMHUYECKOTO PaBHOBECHS, YpaBHEHHUS U300aphl U
M30XO0pbl XMMHUYECKON peakiuu. BriBoj, aHaIN3 M MHTETPUPOBAHUE HA3BAHHBIX YPAaBHEHUH Ha
npuMepe ypaBHeHHUs u3o0apbl. PacyeT cpeiHero u HCTUHHOTO TETIOBOro 3P heKTa XUMHUIECKIX
peakuuii M3 3aBUCHUMOCTH TEPMOJAMHAMHUYECKOM KOHCTAHTHI PABHOBECHUS OT TEMIEPATYPHI.
Pacuer KOHCTaHT paBHOBECHS XMMHMYECKUX DPEAKUHUA M3 CTAHAAPTHBIX TEPMOJUHAMUYECKHX
¢yHKuuii BemecTB. BeiuncieHne KOHCTaHT paBHOBECUS XMUMHYECKUX PEAKIUN 1O CIPaBOYHBIM
JaHHBIM O KOHCTAHTaX PaBHOBECHS peakIuii 00pa30BaHUs COEIMHEHUN U3 IPOCTHIX BEIIECTB.

Pazgen 2. ®a3oBbie paBHOBECHS B OITHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbie mepexonbpl U (a3oBas IuUarpaMMa COCTOSHHS IS OJHOKOMITOHEHTHBIX
CHUCTEM

da3a, KOMIIOHEHT, YUCIO cTerneHel cBoboxawl. IlpaBumo ¢a3z I'mbb6ca. I[Ipumenenue
npaBuia ¢a3 ['mb6ca st aHanm3a (Ha30BBIX PAaBHOBECHM B OJIHOKOMIIOHEHTHBIX CHCTEMax.
JlnarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, e€ (a3oBbIe NOJS, JIMHUM U TPOMHbIE
TOYKH, BBIpAXKAIOIIME COOTBETCTBEHHO OJHOGa3HOe, NByXdazHoe M Tpex(asHOe paBHOBECHS.
Haceimennsiit nap, TemneparypHasi 3aBUCUMOCTh JaBJIEHUSI HACBIIIEHHOTO napa. Kputnyeckas
TOYKa, KPUTUYECKOE COCTOSIHME BEIeCTBA, €ro OCOOCHHOCTH. BbIBON M aHanu3 ypaBHEHUs
Knaneiipona. 3aBUCUMOCTb T€MIIEpATyphI IJIABJIICHUS OT BHEIIHETO JABJICHUS, UHTETPUPOBAHUE
ypaBHeHus1 KianeiipoHa 1yt paBHOBECHSI TBEPAOE TENIO - KUIAKOCTh. PaBHOBecHs C ra3oBOM
dazoii, ypaBHenue Kuaneiipona-Kmaysuyca, BBIBOJ W HWHTErpUpOBAaHWE YpPaBHEHUS IS
ONKCAHUS JIMHUW HCMapeHuss U CcyOJIuMalMM, HCIOojib3yeMble aomyiieHus. OnpeneneHue
KOOPJIMHAT TPOMHOU TOYKHU.

2.2. Onpenenenne TepMoAMHAMUYECKUX (QYHKIIUM mporiecca ¢pa3oBoOro rnepexosia

IIpumenenne  ypaBHeHust  Knanelipona-Knaysmyca g pacuera  HM3MEHEHHUS
TEPMOJMHAMMUYECKUX (QYHKUUN mpu (a30BbIX NPEBpALCHUAX. B3auMOCBI3b SHTaIBNUIMA
IUIABJIEHUS, UCTIAPEHUS U BO3TOHKU B TPOIMHON TOUKE. DMIIMPUUECKOE IpaBUiio TpyToHa.

Paszgen 3. TepmoagunamMuyeckasi TeOpusi pacTBOpPoOB

3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinanbHble MOJIBHBIE BETUUYUHBI

Knaccudukanum pactBopos. [laprinansHbie MOISIpHBIC BeIHMYUHBL. YpaBHeHus [ nb0ca-
Jrorema (BbIBOA M aHaiM3). MeTObl ONpEAeICHNs MapIHAIbHBIX MOJSAPHBIX BEJIUYUH (METOX
KacaTelbHBIX W METOX OTpe3KoB). OTHOCHUTENbHBIC TapIUATbHBIC MOJISPHBIE BEITHYNHBI
(mapuuanbHble MOJIIpHBIE QYHKIMH cMeeHus ). TepMoauHaMuieckrue GyHKIUNA CMEIICHHUS.
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3.2. TepMOOMHAMUYECKOE ONMKUCAHUE UICATTbHBIX U HEUICATbHBIX PAaCTBOPOB

WneanbHble  (COBEpLICHHBIE) PACTBOPHL. XMMUYECKMHA TOTEHIMAT KOMIIOHEHTa
ueanbHOro pactBopa. TepMoauHaMudyeckue (YHKLIHU CMEIIEHUs Ui MJCalbHBIX PACTBOPOB.
PaBHOBecue "uneanbHBI pacTBOp-map", 3akoH Payns, rpaduueckas MHTEpHIpeTanus 3aKoHa
Payms. TlpemensHO pa30aBieHHBIE pPacTBOPHI, 3aKOH [eHpH. YpaBHEHHE XUMHUYECKOTO
NOTEHLMana JUIsl pacTBOPUTENS M pacTBOPEHHOro BemlecTBa. HewpeanbHble (peanbHBIE)
PacTBOPBI, MOJOKUTENIBHBIE U OTPULIATENbHBIE OTKJIIOHEHUS OT UI€albHOCTHU (0T 3aKoHa Payis).
CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUYHAs! CUCTEMBI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHAIBbHBIX KO3((PUINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmomuHamuyeckne (QYHKIMM CMEUICHUS JUIS HEUACAIbHBIX  PacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3((UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypsl U
JTaBJICHMSL.

3.3. KonnuratuBHbie CBOMCTBA Pa30aBiICHHBIX PACTBOPOB HEJIETYYHX BEIICCTB B JIETYYEM
pacTBopuTeIe

KonnuraruBaeie cBOWCTBa pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JIETYUHX
pacTBopuTeNAX (MMOHWKEHUE JABJICHMUS HACHIIIEHHOIO Mapa pacTBOPHUTENS HAJ PacTBOPOM IO
CPaBHEHHUIO C YHCTBIM PACTBOPUTEJIEM, IIOBBIIIICHUE TEMIIEpAaTyphl Havaja KUICHHUS U
MOHWKEHUE TEeMIEepaTypbl Hauyajga OTBEpPJEBAHHUS PACTBOPOB, OCMOTHUYECKOE JABJICHHE).
DO0yIUTHOCKONIUYECKas M KPUOCKONMUYECKass KOHCTaHThI PacTBOPHUTENs. BwIBom ypaBHEHUS,
CBSI3BIBAIOILETO MMOHMKEHUE TEeMIIepaTyphl Hayajda OTBEpPIEBAaHUS C KOHLIEHTpAlUeWd pacTBOpA.
OcMoc, 0OCMOTHYECKOE JIaBlieHHe, OOpaTHBIM ocMoc. Vcmosb30BaHNE KOJIJTUTATHBHBIX CBOMCTB
Uil ONPENENEHUsT MOJIIPHOW MAacChl, CTENEHHM JUCCOLMALMM WIM CTENEHH AacCOLMalHuu
pacTBOPEHHOTO BEIIECTRA.

Paszgen 4. ®azoBble pPaBHOBECHA B MHOTOKOMIIOHCHTHBIX CUCTEMaX

4.1. PaBHOBecHE <OKUJKUW pPAcTBOP - HACBIIIEHHBIA Nap» B JABYXKOMIIOHEHTHBIX
CHUCTEMax.

JlmarpaMMbl ~ «TaBICHUE-COCTaB», «TeMIIepaTypa-cocTaB», «COCTaB  Tapa-CoOCTaB
KHUJIKOCTH» U MJICANbHBIX W HEUACATbHBIX pacTBOpoB. IIpumeHenue mnpaBmwia Qa3 K
WCCIeIOBaHMI0 auarpamMM. 3akoHbl [ m60ca-KoHoBanoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
yCJIOBI/Ie TOYKHN a3€0Tpona. HpaBI/IJIO pblqara. q)I/IBI/IKO-XI/IMI/I‘ICCKI/IG OCHOBBI pa32[eneHI/m
KUJKHX CMECel MEeTOJaMH NIEPETOHKH U PEKTU(PUKAIIHH.

4.2. PaBHOBECHE GKUJKOCTH-TBEPAOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmudeckuii aHaaW3, KpUBBIC OXJIAKACHUS, TOCTPOCHUE IUArpaMMBbl TUIABKOCTH IO
KpUBbIM oxJlaxaeHusd. CucremMpl ¢ OrpaHMYEHHOW W HEOTPAaHUYEHHOHW PACTBOPUMOCTBIO
KOMITOHEHTOB B TBEpIOM cocTOsiHMH. M3omopdu3m. Tumsl TBEpAbIX pacTBOpOB. Jlmarpammbl
IUTaBKOCTH HM30MOP(HO KPHUCTATU3YIOIUXCS BELIeCTB. JlparpaMMbl IUIAaBKOCTH CHCTEM C
OTPaHUYCHHOW PACTBOPUMOCTHIO B TBEPIOM COCTOSIHMH. DBTEKTHYECKOE M MEPUTEKTHUECKOE
paBHOBecus. OrmnpeneieHUe COCTaBa IBTEKTUYECKOW JKUAKOCTA TOCTPOSCHUEM TPEYroilbHUKA
Tammana. [Ipumenenue npasuna ¢a3 ['n66ca k uccinenoBanuio (Ha3oBbIX PaBHOBECHHA.

S cemecTp
Paznen 5. PacTBOpbBI 2J1eKTPOJIHTOB
5.1 PacTBOpBI 2JIEKTPOJINTOB B CTATUYECKUX YCIOBUAX

TepMOaMHAMUYECKOE OINKMCAaHWE CBOMCTB PAaCTBOPOB DJIEKTPOJIUTOB. AKTUBHOCTH U
KOO(QQUIMEHTHl aKTUBHOCTU JJEKTPOJIMTa M HOHOB B pacTBope, CpeaHHE HOHHBIC
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K03 PULHEeHTH! aKTUBHOCTU. CBA3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEIHEH HOHHOM aKTHBHOCTBIO
U KOHLEeHTpauuen anekrponuta. MonHas cuna pactBopa. IlpaBuno monHo# cuibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTATUYECKOW  TEOPUU  CHIIBHBIX  DJIEKTPOIUTOB  [leOas- XIoKKels.
[Ipenenvuplii 3akoH Jlebas-X1OKKemns, BTOPOE U TPEThe MPHUOIIKEHHUS TEOpUH, rpadudeckoe
IIPEJICTABICHUE ITUX 3aBUCUMOCTEM.

5.2 PacTBOpBI 271€KTPOIUTOB B TUHAMUYECKUX YCIOBUAX

[IpoBognuku snexkTpudeckoro Toka I u Il poga, noHHAS M ANEKTPOHHAS MPOBOJIUMOCTD.
VienbHasi, MOJSIpHAsE M SKBUBAJEHTHAsI JJIEKTPUUECKUE MPOBOJAMMOCTU, B3aHUMOCBSI3b MEKIY
HUMH. 3aBUCUMOCTb YACJIbHON M MOJISIPHOM 3JIEKTPUUYECKOW MPOBOJUMOCTEN OT KOHIEHTPALIHH,
TEMIEPaTypbl U TPUPOIBI pacTBoputens. CKOpOCTh W MOJABHUKHOCTH (20CONIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JIBHKeHUS MOHOB (3akoH Konbpayma). [IpenenbHbie
MOJISIPHBIE JIEKTPOMPOBOJAHOCTH HMOHOB. OcTaeTHBI MEXaHWU3M IepeHOca SICKTPHUSCTBA
MOHAMHU TUJIPOKCOHUS U THApoKcuia. Yucna nepeHoca HOHOB. DIIEKTPOIPOBOIHOCTh PaCTBOPOB
CWJIBHBIX 3JICKTPOJIMTOB, YpaBHEHUE KOPHs KBaapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue
TEOPUHU CUJIBHBIX 3JIEKTPOJIUTOB sl OOBSCHEHUS ANEKTPOPOPETUUECKOTO U PeaKCalliOHHOTO
3¢ (HEKTOB CHIKEHHUS DIIEKTPONPOBOJHOCTU. BiwsiHHE moNiel BBICOKON HANPSIKEHHOCTH U
BBICOKOM YacTOTHl IEPEMEHHOr0 TOKa Ha AJIEKTPONPOBOJHOCTh pPacTBOPOB. MeToauku
U3MEPEHHUS AJIEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONpEeICHHE CTENEHN U KOHCTaHThI
JTUCCOITMAITN  CTTA0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONMHMH M HHeprum [ mnbbca mpoiecca
JIUCCOIMAIIMU, PACTBOPUMOCTH MaJOPACTBOPUMBIX COCTUHEHHUIA.

Pazgen 6. JiekTpoxuMuyeckue cucTeMbl (LeMu)
6.1 D/1C u snexkTpoaHbIE TOTEHIIUABI

DIEeKTpOXUMHUECKHE CUCTeMBbI (1ienH). Bo3HMKHOBEHUE cKauka MOTEHLMala Ha FpaHuLe
paznena mpoBogHukoB I u Il poma. JIBOiHONM 31eKTpUYECKUM CIIOH. DIEKTPOXUMHUYECKUI
MOTEHLIMal, rajlbBaHu-NoTeHIMan. OOpaTuMBbIe 3JIEKTPOJIbI U OOpAaTUMBIE AIEKTPOXUMHUECKUE
nenu  (PJIEMEHTHI). DIIEKTPOJBIDKYIAS CHJIA TalbBaHUYECKOTO DJJIEMEHTa, YCIOBHBIN
AJICKTPOJHBIA TOTEHIMAN (MOTEeHIIMaa B BojopoaHou mkane). Ces3p DJIC rampBaHHUeCcKOM
LEMU C JEKTPOAHBIMH noTeHuuanamu. IIpasuno 3nakoB 3/IC U 3JIEKTPOJHBIX MOTEHIMAIOB.
TepMoguHamMuyeckasi TeOpus TaIbBAaHUYECKUX sIBJIEHUW. BbiBoa m aHanu3 ypaBHeHusi HepHcra,
BbIpakaromiero 3aBucuMoctb JJ[C raapBaHMUYECKOrO 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
AJICKTPOJHON peakiuu. YpaBHeHue [ 'nOOca-I'enpMronbiua mjis 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocts D/IC ranbBaHNYECKOTo JIeMeHTa OT Temneparypbl. Kimaccugukarus 351ekTpoos:
3JIEKTPOJIBI MIEPBOIO U BTOPOTO poAa, ra30BbI€, OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIC. Y DPAaBHEHHE
Hepncra a1t moteHnmana 3J1eKTpo 0B BCEX BUOB.

6.2. 'anbBaHNYECKUE DIIEMEHTEI

Tumnbl ranbBaHUYECKUX AJIEMEHTOB: XUMUYECKHE, KOHIICHTPALMOHHBIE, C IEpEHOCOM, 0e3
nepeHoca. J{n¢p@dy3noHHbIN MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS M METOJbl €r0 YCTpaHEHHUs
(cBemeHMs K MUHUMaJIbHOM BenuuuHe). Meroauka wusMepeHuss JOJIC W 3IEKTPOAHBIX
HOTEHINAJIOB. [IpuMeHeHre NOTEHIMOMETPUN JUIsl ONpEAETICHUS TEPMOJUHAMUYECKUX
XapaKTEPUCTUK XHUMUYECKUX PEAKIHUM, NPOTEKAIOUMX B TaJbBaHWYECKOW IIEMHM, KOHCTAHT
XMMHYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3(D(PULIMEHTOB aKTUBHOCTH 3JIEKTPOIUTOB, pH
pacTBOpPOB, IPOU3BEACHMSI PACTBOPUMOCTH MAJOPACTBOPUMBIX COEAMHEHMH. XUMHYECKHE
UCTOYHUKHU TOKA.

Pasznen 7. XuMmuueckass KHHETHKA
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7.1. ®opmanbHasi KHHETHKA

TepMonuHaMuyeckass BO3MOXHOCTh MpOIECCa M €ro MpaKTHYecKas (KWHETHYecKas)
ocymiecTBUMOCTh. [IpenMer u 3a1aun XUMUYeCKON KHHETHKHA. OCHOBHBIC MMOHATHS (hOPMATBHON
KUHETHKH: CKOPOCTh XUMHMYECKOW pPEaKLMU, MOJIEKYJISIPHOCTb, YACTHBIA M OOIIMH MOPSIOK.
OCHOBHOHM MOCTyJaT XMMHUYECKOW KUHETUKH, KMHETHYECKOE YPABHEHHE CKOPOCTH PEaKIHH.
Koncranta ckopocT XMMHYECKOW peaklUuH, Pa3MEPHOCTb KOHCTAHThI CKOPOCTU. MeTo[ibl
OTIpENIeTICHUsI CKOPOCTEH XWUMHUUYeCKHX peakiuil. [IpocTeie (dmeMeHTapHbIE) W CIIOXKHBIC
peakuuu. KuHeTnka mpocThiX U (GOPMATBHO MPOCTHIX OJHOCTOPOHHUX TOMOTCHHBIX PEaKIUi.
Peakuuu nepBoro, BToporo u Tperbero nopsakos. Juddepennuanbuas u mHTErpajibHas Gopmbl
KMHETUYECKUX YpPaBHEHUH, KMHETHYECKUE KpHBbIC. JIMHEHOE MpeCcTaBleHUe KUHETUYECKHUX
KPUBBIX Ul PEaKkUMUid pa3audHbIX MOpsAIKOB. Bpems momynpeBpamieHus. Peaknuu HyneBoro
nopsinka. Meron wu30bITKa (M3omsiuu) OcCTBaJibla OMPENEICHUS YACTHBIX MOPSIAKOB TIO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHunanbHble U WHTETPAIbHBIE METOAbl ONpeesieHuUs
nopsiika peakuuu. Pa3znuuue KOHILIEHTPAMOHHOTO H BPEMEHHOro mopsakoB. ClokHbIE
peakuuu. IIpuHIMO HE3aBUCHUMOIO NPOTEKaHUS DSJEMEHTapHBIX peakuuil. OOpaTumble U
napajuiebHbIe peakiuu TepBoro mnopsaka. Juddepennuanpapie ypaBHEHUS, OMUCHIBAIOIINE
CKOPOCTH 3THUX pEaklUHMi, HUX HUHTerpupoBaHre. KHHETHMYeCKHMe KpHBBIE ISl KaXIOro W3
pearupyromux  BemiectB.  llocnmenoBatenbHble  peakuun — 1-ro mopsaka.  Cucrtema
muddepeHIIMaTbHbIX yYpaBHEHUHN, OMUCHIBAIONIMX KHHETUKY IMOCIEAOBATEIbHBIX PEaKIIHil.
Kunernueckue ypaBHEHHS M KUHETHYECKHME KPUBBIE NJIi BCEX YYaCTHUKOB peakuuu. Bpems
JOCTH)KEHMSI MAaKCUMaJIbHOM KOHLEHTpAaUUW IPOMEXKYTOYHOIO BEHIECTBA. 3aBHUCHUMOCTH
MaKCUMaJIbHOM KOHIEHTPALMM TMPOMEXKYTOYHOTO BEIIECTBA OT COOTHOUIEHUSI KOHCTaHT
CKOpPOCTEW OTIEIBHBIX CTaAUM MOCIEAOBATEIbHON peakiuu. [[puHIMN TUMUTHPYIOLIEH CTaauu
NOCNIEAOBATENbHON  XMUMHUYECKOM  peakuuu.  CTalMOHApHBII ~ peXUM  IPOTEKaHUs
MOCJICIOBATEIbHBIX ~ peakmuii. MeTon  KBa3WCTAllMOHAPHBIX  KOHIIGHTpAaIMi,  00JacTh
NpUMEHEHUs. BlnsHue TemmepaTypbl Ha CKOPOCTh XHMHYECKON pPEaKINH, MPUOIMKEHHOES
npaBuio Bant-I'obda. Ypasuenue Appennyca B nudpepeHIHaIbHON U HHTETPAIbHON (GopMme.
OddexTuBHAsS HSHEPrusi aKTUBALMKU U TPEIIKCIOHCHIUATBHBIA MHOXHUTENb, METOIBI HX
ONpENIETCHUS U3 SKCIIEPUMEHTAIbHBIX JAHHBIX.

7.2. Teopun XMMUYECKON KUHETUKHU

Teopust aktuBHbIX (OmHapHBIX) coymapeHuid (TAC). CkopocTh peakimyd Kak YHCIIO
CTOJIKHOBEHHUI aKTHBHBIX MOJIEKYJ B €IUHHILY BpeMeHH. KoHCcTaHTa CKOPOCTH OMMOJIEKYIIpHON
peakuuu. OU3NYECKUI CMBICT MPEIIKCIIOHEHIIMAIbHOTO MHOXHTENS U 3HEPTUM aKTUBALlUU B
paMKax TEOpHH aKTUBHBIX coynapeHuid. Crtepuueckuil (pakTop, HEOOXOIUMOCTh €O BBEICHHS B
KMHETUYECKOE YpaBHEHUE peakuu. JJoOCTOMHCTBA 1 HEIOCTATKH TEOPUU aKTUBHBIX COYIapEeHUN.
MexaHu3M MOHOMOJIEKYJISPHBIX Tra30BbIX peakuumii B pamkax TAC, cxema JluHaemana.
HcTtonkoBanue MpUYMH HM3MEHEHHs] MOPSAIKa MOHOMOJEKYJISPHOW peaklUud MpPU HW3MEHEHUU
JTABJICHMSI.

Teopust mepexoanoro cocrosiuus (aktTuBupoBaHHoro Komiuiekca) (TIIC wmm TAK).
OcHoBuble nonoxkeHus TIIC, kuHeTnueckas cxema peakuuu. [ToBepXHOCTh NMOTEHLMAILHOU
SHEPruM, KOOpJIWHATA peaKkluu, MyTh peakuuu. AKTUBUPOBAHHBIN KOMIUJIEKC M €ro CBOMCTBA,
UCTUHHAs dSHeprus akTuBauuu. CKOPOCTh PEAKIMH — CKOPOCTh pacmaja aKTHUBHPOBAHHOTO
KOMILJIEKCa (cxkopocTh ero MIPOX 0K ACHHS gyepe3 MOTEHITHATBHBIN Oapbep).
KBasurepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanpmusi W SHTPONHUS AaKTHBAIUH,
TPAaHCMUCCUOHHBIN KO3 dummeHnT. CBs3b JIHTWIBNUM  aKTUBAMK ¢ A()PEKTUBHOM
(9KCTIEpUMEHTANILHOI ) SHEPTUEH aKTUBAIUH.

7.3. ®OTOXMMUYECKHUE U LIETTHBIE PEAKIINU
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DOTOXMMUYECKUE PEAKIMH, MEPBUYHbIE U BTOPUYHBIE (OTOXMMHUYECKHUE IPOLIECCHI.
@ortomucconmanuss U ¢poronus. Dorodusnueckue (I€3aKTUBALMOHHBIE) TPOLECCH MpHU
MOTJIONICHUH M3ydeHus. 3akoHbl (oroxmmuu: ['porryca-llpenepa u OunmreiHa-IlITapka.
KBanrtoBblii BhIxoA. KuHeTnka mporieccoB, MPOMCXOIANIMX € ydacTHeM (POTOBO30YKIECHHBIX
mosiekyn. Cencubunuzaropsl, CeHcHOUIU3UpOoBaHHbIE (OTOXHUMHUECKHE peakuuu. OCHOBHBIE
pa3nuuus peakiuid ¢ (HOTOXUMHUYECKUM M TEPMHUUYECKUM HHUIUHpPOBaHHEM. DOTOXMMHUYECKHUE
nporiecchl B atMocdepe, GOTOCHHTES.

Hennble peaxkuuu. Ilpumepsl peakuuil, NOPOTEKAKOIUX II0 LENHOMY MEXAHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaIUM ILEMHBIX peakiui. MexaHu3mbl 3apoKIeHUs, Pa3BUTUS U
oOpeiBa 1eneil. JIMHEHHBI W KBaJApaTHUHBIA OOpBHIB Ilemeil. 3BEHO MeMd, JJIUHA IICTH.
Hepa3BeTBieHHbIE M pa3BETBICHHBIE LEMHbIE peakund. KuHeTnka HEpa3BETBIEHHBIX IEMHBIX
peaknuii. Ctaguu pa3BeTBIEHHOW LENHON peakuuu. BeposTHOCTH 0OpbIBa M pa3BETBICHUS
uenu. Pa3BuTume pa3BETBICHHBIX IENHBIX pPEAKIMA BO BPEMEHH, CTAalMOHApHBIA U
HECTAllMOHAPHBIA pPEXHUMbl TEUYeHUsA peakuuu. lIpenenbHple SBIEHHS B Pa3BETBIEHHBIX
peakmusax. HwkHuA W BepxHUW mpenenasl BOCIUIAMEHEHHUsS (B3pbIBA) IICTTHOM pEaKIuu.
[TomyocTpoB BOCIIIITaMEHEHUS.

Pazgen 8. Karanns

I'oMoreHHbIi U rereporeHHbld KaTanus. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKHE
XapaKTEepUCTUKU  XUMHUYECKMX  peakuui.  CeleKTMBHOCTb  JAEHCTBUSA  KaTalus3aTopa.
Karanmutrueckass akTUBHOCTh, yZAENbHAas KaTalUTHYECKas aKTUBHOCTh. [|'OMOTEHHBIM KaTaus.
CIuTHBIA U pa3AelibHbIA MEXaHU3Mbl KAaTAMTUYECKUX PEAKLUN, YHEPreTUUECKUE TUarpaMMbl
B3aMMOJICHCTBUS PEareHTOB ¢ KaranuzatopoMm. OOl u cnenuduueckuii KHCJI0THO-OCHOBHBIN
Katanu3. O¢¢eKTUBHAs KOHCTaHTa CKOPOCTU pEakIMH, KaTaJU3UpyeMoil BeIlecTBaMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMHM. KaranuThyeckue KOHCTaHThl CKOPOCTHM  PEaKIMH.
l'ereporennplii  kartamu3. CKOpOCTh  I€TEpOTr€HHO-KATAJIUTHUECKONM  peakuuu.  Tumbl
TEeTEPOTeHHBIX KaTaJlM3aTOpPOB. 3aKOH JCHCTBYIONIMX MOBepxHOCTeH. Ponbs amcopOumm B
rereporeHHoM mnpoiiecce. KuHeTrnka rereporeHHO-KaTaIuTUYECKUX peaklnuii, He TMMUTHPYEMBIX
nuddys3ueit. OTpaBiieHHE KaTaTH3aTOPOB.

4. O0beM y4eOHOM JUCHUIIMHBI

Beero Cemectp
. 4 5
Bun yuebnoit paboTbl A A A
3E Kaj. | Lo Kaj. | oo Kajl.
q. q. q.

OO01mast TpyA0€MKOCTh JUCIIUTIITNHBI 14 504 7 252 7 252
K _

OHTAKTHAas padoTa — ayIUTOPHbIE 534 | 192 2,67 96 2,67 96
3aHATHS:
Jlexumn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesqibHAs paboTa 240 3,33 120 3,33 120
[MoxroroBka k 1a00paTOpHBIM paboTam 120 60 60
KoHTakTHas camocTosTenbHas paboTa 6,66 - 1133 - 113 -
CamocTosiTeTbHOE H3yUCHHE Pa3IeIIOB 120 60 60
JUCITUTLIAHBI

Buasbl koHTpOJIA:
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JK3aMeH 2 72 1 36 1 36
KonraktHas pabora — mpomexkyTodHas 0.8 04 04
aTTecTanus 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH IK3aMeH
Beero ; Cemectp :
Bun yae6HO# paboThI Acp. Acp. Acp.
3E 3E 3E
q. q. q.

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 14 378 7 189 6 189
i‘:{'ﬁﬁ“a” pabora —aymuropele | g3\ a4 | 267 | 2 | 267 | 72
Jlextun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeqibHAs paboTa 180 3,33 90 2,33 90
[MoxroroBka k 1abopaTOpHBIM paboTam 90 45 45
KonTakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CamMocTosATenbHOE U3YUYEeHHE Pa3iesioB 90 45 45

JUCLIUILINHEI

Buasbl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonraktHas pabora — mpomexkyTodHas

0,6 0,3 0,3
aTTecTanus 2 ’ 1 ’ 1 ’
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTanuA padoyeil NPOrpaMmbl AU CHUNIHMHBI
«KomnonaHnas xumMus»

1 Heap aucuumiMHbl — MpuoOpeTeHrne O0y4YaroImMUMHUCS 0a30BBIX 3HAHMK B 00JIACTH
TEPMOJMHAMHUKN TMOBEPXHOCTHBIX SBJICHHA M CBOWCTB AHWCIIEPCHBIX CHUCTEM U TMOJYYCHUE
YMEHUH B YaCTH MCTIOJIB30BAHMS ATUX 3HAHUU MPU UCCIICAOBAHUH, TPOSKTUPOBAHUH U CO3TaHUH
PEATBHBIX CUCTEM, SIBJISTFOIIMUXCS B OOJNBIIMHCTBE CIIy4aeB TUCTICPCHBIMH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU ¥ UHIUKATOPAMH UX TOCTHKECHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.
3namo:

- MpU3HAKH OOBEKTOB KOJUIOMTHON XUMHUH U UX KJIACCU(UKAIHIO.

- OCHOBHBIC TIOHSATHSI W COOTHOIICHUS TEPMOJAMHAMHUKU TIOBEPXHOCTHBIX  SIBJICHHUUI
(TepMoaMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3vs, CMAauWBaHUE W pACTEKaHHUE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHUE CBOMCTBA TEJ; aICOPOIUS Ta30B U MapoB, aIcOpOIuUs U3
pacTBOpPOB).

- OCHOBHBIE TeOpHH PU3NIECKON afCOPOLIUH.

- OCHOBHBIE TPEJCTABICHUS O CTPOCHUH JIBOWHOTO OJJICKTPHUYECKOTO CIIOS; TIPUPOIY
AIIEKTPOKMHETHIECKOTO TOTEHIIMAIA; OCHOBHBIE YJIEKTPOKUHETHUECKUE SBJICHMUSL.
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- ycloBHS TpUMEHUMOCTH 3akoHa CrTokca; 3akoH OWHIITeHAa — (CMOJIyXOBCKOTO,
rUIcomMeTpuueckoe ypaBHenue Jlammaca.

- IPUPOJY CEAMMEHTAIIMOHHON M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kak #1MOQWIBHBIX CHCTEM; OCHOBHBIE TmoyiokeHUsT Teopun JIJIPO; mnpuyuHbl |
O0COOEHHOCTH OBICTPOI W MEIJICHHON KOaryJsiihuH, KOHIIECHTPAIIMOHHOW M HEHUTpaTn3aIlliOHHON
KOAaryJsiliHu.

- TUOBl CTPYKTYP, BO3HHKAIOIIME B JHCIEPCHBIX CHUCTEMaX, IMPUYUHBI M YCIOBUA HX
00pa3oBaHUs; KIaCCH(PHUKAIUIO JUCTIEPCHBIX CHCTEM IO UX PEOJIOTHYECKUM CBOMCTBAM.

Ymems:

- pacCcUuTHIBATh MapaMeTPbl, KOTOPHIMU XapaKTEPUIYIOT AUCIEPCHOCTD.

- TPOBOJUTH pacyeTbl C MCHOJB30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOJIWHAMHKU
MOBEPXHOCTHBIX SIBJICHUI.

- paccUUTHIBaTh OCHOBHBIE XapaAKTEPUCTUKH MOPUCTONU CTPYKTYPBL

- pacCUMTHIBaTh BEJIIMYMHY 3JEKTPOKUHETUUYECKOrO MOTEHIMaNa MO JIaHHBIM 3JIEKTPOOCMOCa U
anexTpodopesa.

- paccyHWTHIBaTh WHTETPalNbHYI0 M IU(PepeHIIMaATbHYI0 KPHUBBIE paCHpEeNICHUs YaCTHI[ TI0
pazmepam.

- pacCUUTHIBATh U AaHATU3UPOBATH NOTEHI[MAIbHBIE KPUBBIEC MAPHOTO B3aMMOICUCTBUS YACTHII,

- pacCUUTHIBaTh U U3MEPATH BA3KOCTH TUCIIEPCHBIX CUCTEM.

Bnaoemy:

- MPEICTABICHUSAMH O POJU NOBEPXHOCTHBIX SIBICHHM M JUCIEPCHBIX CUCTEM B TEXHUKE WU
pUpPOJIE.

- METOJIaMHU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOI'O yrJa.

- 3HAaHUSMH O METOJIaX U3MEPEHUS aICOPOIUU U YIETHHOMU MOBEPXHOCTH.

- 3HAaHUSIMH 00 YCIIOBUSIX MPUMEHUMOCTHU ypaBHeHus [ enbmronbia — CMOTyXOBCKOTO;

- METOJIaMHU ONPeIeNICHU FJIEKTPOKUHETUYECKOrO MOTEHIMaa.

- METOJIOM CEMMEHTAIIMOHHOTO aHAJIN3a.

- METO/IaMHU OTIPEJIeNICHUs] KPUTHUECKON KOHIICHTPAI[MN MHIIEIUI000pa30BaHuS;

- METOJIaMH HCCIEA0BaHUS KUHETUKN KOAryJIsILHH.

- METOJIaMHU U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Pasnen 1. [lpeamer u npusHakyu 0ObEKTOB KOJIIOUIHOW XUMHUHU

Konnounnas xumus - Hayka O MOBEPXHOCTHBIX SIBICHUSX M JIUCIIEPCHBIX CHUCTEMax.
OcHOBHbBIE TOBEPXHOCTHBIC SIBJCHMS: aAre3uss M CMaduBaHHUE, KaMWJULIPHOCTb, aAcopOLusd,
3JIEKTPUYECKHUE SBJICHUS HA IOBEPXHOCTSX U JP.

OCHOBHbIE TIPU3HAKK JUCHEPCHBIX CHUCTEM - TETEPOreHHOCTh U JUCHEPCHOCTD;
MOBEPXHOCTHAsI HHEPIHsl; KOJIWYECTBEHHbIE XapaKTEPUCTUKHU aucnepcHocT. Knaccudukanus
JTUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTIEPCHOU (Da3bl M TUCTICPCUOHHON CPEIBI.
Knaccudukanus cBOOOIHOIMCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aUMOJICHCTBUIO
MEXIy IUCIIEPCUOHHON cpenodt W aucnepcHoi (as3oil. Poib MOBEPXHOCTHBIX SIBICHUH W
JUCIIEPCHBIX CUCTEM B MPUPOJIE, TPOMBIIUIEHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJIOTHUU.

Paznen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBJICHUN

OO0rmas xapakTEepUCTUKA IMOBEPXHOCTHOW 2Hepruu. [loBepXxHOCTHAst 3HEprusi B 0OImeM
ypaBHeHUHU 1-ro u 2-ro Hayan TepMoaAuHAMHUKU. [IoBEpXHOCTHOE HATSHKEHHE KaKk Mepa SHEPTUH
['n606ca MexdazHoit moBepxHOCTH. [IOBEpXHOCTHOE HATSKEHUE - XaPAKTEPUCTHUKA TPHUPOIBI
compukacaromuxcss Ga3 u ux B3aumMojeicTBus. CBOWCTBA MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mb0ca-I'enmpMroybia ajis BHYTPEHHEH YACIBbHOW IMOBEPXHOCTHOW SHEPTHH
(MTOTHOM TOBEPXHOCTHOM SHEPTUH ). 3aBUCUMOCTh SHEPTeTUIECKUX MTapaMeTPOB MOBEPXHOCTH OT
teMriepaTypsl. [Iporeccsl camonpon3BOJIBHOIO YMEHBIIEHUS IOBEPXHOCTHOM SHEPTUN.

AncopOuusi U MOBEpPXHOCTHOE HaTshkeHHe. CBs3b BEIMUYMHBI aJCOPOLUU C MapaMeTpaMu
CHUCTEMBI: H30TE€pMa, H3OMHKHA © H30cTepa ajacopomuu. Merton wu30eiTKOB [HMOOCA.
OdynnaMeHTanbHOE aacopOumoHHoe ypaBHeHuHe ['mb6ca. I'mbGOcoBckas ancopbumsa. YactHoe

64



BbIpakeHHe ypaBHeHUs [n06ca. IlOBEepXHOCTHO-aKTMBHbIE U TOBEPXHOCTHO-MHAKTUBHBIC
BELIECTBA.

Anre3us, cMayMBaHUE W pacTeKaHUe KUAKOCTe. Anre3uss u koresus. [lpuponma cun
Mexk(pazHOro B3auMoJneHcTBHs. YpaBHeHue [lronpe s paboTsl aaresund. CMmayuBaHue U
KpaeBori yroji. 3akoH FOnra. CBsi3p paOOTHI aare3uu ¢ KpaeBbIM yriom (ypaBHeHue Jlrompe-
IOnra). JIuodpuneHeie U 11OPOOHBIE TOBEPXHOCTH. METOIBI ONpeAeTeHUs KpPaeBBIX YIJIOB.
Bnusane moBepxHOocTHO-akTUBHBIX BemlecTB (IIAB) Ha cmaumBanue. Pacrekanue >KMIKOCTEH.
Koadpduument pacrekanuss mo apkuncy. Dpdexkr Mapanronu. MexdasHoe HaTsHKEHHE Ha
TPAHUIE MEXAY B3aMMHO-HACBIIICHHBIMU JKUJIKOCTAMHM M IpaBuio AHTOHOBA. [IpakTtHueckoe
3HAUEHUE a/Ir€3UU, CMAUYMBaHUs U PACTEKaHU.

JucnepcHOCTh M TepMOIWHAMHYEcKHe cBoicTBa Ten. [IpaBuimo ¢a3z ['mbbca wu
JMCTIEPCHOCTh. BiusiHMe KpUBH3HBI MMOBEPXHOCTH HAa BHYTPEHHEE JaBJieHHE Tel (ypaBHEHHE
Jlannaca). TloBepxHocTHast >Hepruss U paBHOBecHbIe (GopMmbl Ten. [Ipuamun ['m66ca-Kropwu.
3akoH Bynepa. Kanwuisipusle siBnenus (ypaBHeHue JKiopeHa), X poib B TNpUpOAE U
TEXHOJIOTMM.  MeToapl  ONpefesneHus  NOBEPXHOCTHOTO  HATSKEHHs.  3aBHUCHUMOCTH
TEPMOJIMHAMHYECKONW PEaKIIMOHHOW CIIOCOOHOCTU OT AMCIEpCHOCTH. YpaBHeHue KenbBuHa.
BnusHue nucnepcHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHS XMMHUYECKON peaklMH,
Temreparypy (asoBoro nepexosa.

[ToydyeHue aUCIepcHBIX cucTeM. MeTobl qucneprupoBanus. Y paBHeHue PeOunaepa ais
paboTbl aucneprupoBaHus. ACOpOLMOHHOE MOHIKEHHE MpoyHocTh (3dext PeOunnmepa).
['omorenHass u rereporeHHass KoHAeHcaius. MeractabunbHoe cocrosiHue. JHeprus ['md6ca
o0Opa3oBaHUs 3apojblllla HOBOW (a3bl, KPUTUYECKHHA paguyc 3apoabima. JIBe craaun
obpaszoBanusi HOBOW (ha3pl. CBsI3b KMHETHKH OOpa3oBaHUsS HOBOM (a3bl ¢ TEPEeCHICHUEM.
VYihpasineHue IUCIEPCHOCTbIO IMPU TOMOTCHHOM KOHAeHcauuu. IIpumepsl mnosmydeHus
JTUCTIEPCHBIX CUCTEM METOAaMU (PU3HUECKON M XUMUYECKOW KOHCHCAIIHUH.

Paznien 3. AncopOMOHHbBIE PAaBHOBECHS

Knaccudukanuss mexanuzmoB ajgcopOumu (pusmueckas ajacopOIus, XeMOcopOIus Hu
noHoobMeHHas ajcopOius). [Ipupoaa agcopOunoHHBIX cril. OCOOCHHOCTH COCTABJISIFOIIUX CHII
Ban-nep-Baanbca (OpHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpU aJCOPOLHUU.
YpaBHeHUE 1715 TOTEHIMAIBHON SHEPTUU B3aMMOJICHCTBHSI aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

AncopOuus ra30oB M HapoB HAa OAHOPOAHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30T€PMbIl MOHOMOJICKYJIApHOH ancopbumu Jlenrmiopa u ero anamus. OmnpezelieHre KOHCTAHT
3TOro ypaBHeHMs (MHeiHas ¢opma ypaBHeHHs JIeHrmiopa). YpaBHenue @peitnmxa. Teopus
MOJIMMOJIEKYIISIpHOU afcopOiuu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHUE H30TEPMBI
aacopbumu, ero aHanu3. Jlumedinas ¢opma ypaBHenuss BOT M pacuer ero KOHCTaHT.
Onpenenenne yeabHOM NOBEPXHOCTH MeTogoM bBOT.

AncopO1ys ra30B ¥ NMapoB HAa NOPHUCTHIX MaTepuanax. KolnuecTBEHHbIE XapaKTEePUCTHKH
MOPUCTHIX MarepuajoB. [lopucTeie Tena KOPIYCKYISPHOM, KPUCTAUIMUYECKOM W TyOdaTou
CTPYKTYpBI, MeToAbl ux nonydeHus. Knaccudpukamus nop no JlyOMHMHY U ee B3auMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopus kanumuispHON KoHAeHcanuu. KanmisipHo-KOHIeHCAIllMOHHBIN rucrepesuc. Pacuer
WHTErpaJibHON U AuddepeHITnaabHON KPUBBIX pacipeiesieHus o0bema mop o pasMepam.

OcobeHHOCTH ancopOLMUM HAa MHKPONOPHCTHIX MaTepuanax. IloreHImanbHas TeopHs
[TomstHn.  AncopOLMOHHBIM — TOTEHIMAI.  XapakTEPUCTHYECKas  KpuBass  aJIcoOpOIHH.
TemrieparypHasi ”HBapUAHTHOCTh U ah(PUHHOCTH XapaKTEPUCTHUECKUX KpHBBIX. O00O0IIEHHOE
ypaBHeHHE TeopuH JlyOMHMHA OOBEMHOrO 3aMOJHEHUS MHKPOIOpP, YacTHBIE CIIy4ad 3TOTrO
ypaBHeHus (ypaBHeHue JlyOmHuna-PamymkeBuua). AyncopOuus ra3oB M MapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopOIusl MOBepXHOCTHO-aKTUBHBIX BemlecTB. Briustaue crpoenust monekyn [TAB Ha
MOBEPXHOCTHYIO aKTUBHOCTh, TipaBuio Jlrokimo-Tpaybe. 3aBUCHUMOCTH TMOBEPXHOCTHOTO
HATSDKEHHsI OT COCTaBa pacTBOpa HpU coOJI0feHWH 3akoHa ['eHpu W ypaBHeHHs JleHrMiopa.
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VpaBuenne IlIumkoBckoro.  YpaBHEHHS  COCTOSIHHS — ra3000pa3HBIX  MOBEPXHOCTHBIX
(anCOpOIMOHHBIX) MJICHOK. THITBI TOBEPXHOCTHBIX IJICHOK M ONPEACTICHUE UX XapaKTEPHCTHUK.
Becor Jlenrmiopa. @akTopsl, ONpEACIISIONINE arperaTHoe COCTOSIHUE aJCOPOIMOHHBIX TUICHOK.
Omnpenenenue CTpOECHUs aICOPOLIMOHHOTO €05 U pa3MepoB Mosekyn [TAB.

Paszpnen 4. DnekTpuueckue sIBJECHNS HAa IOBEPXHOCTH

JBoitaoit snexrpuueckuii cnoit ([9C), mexanm3mbr obpazoBanus [IIC. CooTHomieHUs
MEXy JEKTPUYECKUM MOTEHIIMAIOM U MOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHUs Jlumnmmana).
DNeKTpOKaNnWUISIpHbIE KPUBBIE U onpeaenenne napamerpoB JI3C 1o 3TUM KpUBBIM.

O6mme npencrasienust o Teopusix crpoenns JIC. Teopus ['ym — Uenmena. YpaBHeHue
[Tyaccona-bonbsiimana ais auddysnoii wactu JI9C u ero pemenue. TommuHa 1udGy3HOTO Ciost
W BIIMSIHUE HA HEE pa3MuHbIX (hakTopoB. JIBOiHOW 3yekTpudueckuii cioit mo Teopuu IllTepHa,
nepesapsiika nosepxHoctu. [Ipumepst o6pazoBanust I3C. Munemisl ¥ UX CTpOSHHE.

Uetplpe BUIA AJIEKTPOKUHETHUYECKUX SABJICHUUA. DJNEKTPOKMHETUYECKUN TMOTEHIMAT |
BIMSHHE Ha HEro pasinyHbX (akTopoB. YpaBHeHHe [enbMronbua-CMOITyXOBCKOTO IS
CKOPOCTH TIEpeHOCa TPH DJIEKTpoocMoce U dnekTpodopese. DPheKTsl, He YIUTHIBAEMBIC dTUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  IMPOBOAUMOCTH,  AJEKTPO(YOPETHUECKOE  TOPMOKEHHE,
penakcanroHHbIi 3¢ dexT). [IpakTHueckoe UCconb30BaHUE STEKTPOKMHETUYECKUX SBJICHUH.

Paznen 5. Kuneruueckue CBOMCTBA IMCIEPCHBIX CUCTEM

OCHOBBI ceTUMEHTAIIMOHHOTO aHanu3a. CBsI3b CKOPOCTUM OC@XKIEHUS 4YacTHI[ C HUX
paszmepoM.  YcrmoBusi  coOmropenust 3akoHa  Crokca.  CequMEHTAlMOHHBIA  aHAIW3
nonuaucnepcHelx cucteM. KpuBas cenuMenTtanuu. KpuBble pacrnpeneneHus 4YacTHIl IO
paanycam. DKCIIEpUMEHTAJIbHbIE METO/Ibl B CEAUMEHTALIMOHHOM aHaJIM3E.

MonekynsapHo-KMHeTHYECKass TMpupoga OpoyHOBckoro aBukeHHs. CBs3b MexXIy
CPEIHEKBAIPATUYHBIM CJIBUTOM dYacTUIl M Ko3dduuumenrom auddysun (3akoH DiHIITEHHA-
CMOITyXOBCKOT0). DKCIIEpUMEHTaJbHAs TMPOBEpKa 3akoHa OHHIITEHHA-CMOIYXOBCKOTO.
CrnencTBus U3 TeOpUN OPOYHOBCKOTO JABHKEHHS.

CenumenTanioHHO-1uG G y3HOHHOE paBHOBecCHE, TUIICOMETPUYECKHMA 3aKOH.
CenuMeHTallMOHHAs YCTOMYNBOCTD AUCIIEPCHBIX CUCTEM.

Pasnen 6. ArperatrBHas yCTOWYMBOCTD U KOAryJIALMS JUCIIEPCHBIX CUCTEM

OOmme BOMPOCH  yCTOMYMBOCTH  AMCHEPCHBIX  cucTeM. CenuMeHTalMoOHHAas |
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie u 110(hoOHBIE CHCTEMBI: CaMOIPOU3BOILHOE
o0pa3oBaHHe OJHUX M HEOOXOIUMOCTh cTabwnm3zauuu 1pyrux. Kpurepuit nuoduiabHOCTH
cucreM o Pebunaepy-ll{ykuny.

JInopunbHple nucnepcHble cucTeMbl. Kiaccudukamus u  o0mas XapaKTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA W MEXaHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunusamms. OcHOBHBIE (DaKTOpBI, BIUSIONINE HA KPUTUYECKYIO
KOoHIIeHTpanuio MuneooopasoBanus (KKM). Meroasr onpenenennss KKM. Ilpumenenue
ITAB.

JInopobuble nucriepcHbie CUCTEMBI. DaKTOPHl YCTOMYMBOCTH JHO(POOHBIX CHCTEM.
beicTpas u mennennas koarymnsanus. Kuneruka koarymsaiuu no CmoinyxoBckomy. Onpenenenue
CKOPOCTH ¥ BPEMEHHM IMOJOBUHHOM KOAryisuuy. 3aBUCUMOCTh YHCIIa YaCTHIl PA3HOTO MOpsAIKa
OT BPEMEHH.

OcHoBHble moONOXeHHs Teopur Jlepsruna, Jlanmay, ®epmes, OsepoOeka (JJIDO).
PackinHuBaroniee faBlieHME UM €r0  COCTABJAIOLIME. OHEPrHs  3JIEKTPOCTATHYECKOIO
OTTAJKWBAHUSA MPHU B3aUMOJCHCTBUHM cIab03apsKeHHBIX MMOBepXHOCTed. CHibl M 3Heprus
nputsokeHus.  OOmiee ypaBHEHHME [UIss HSHEPIUM  B3aWMOJCHCTBHUSA JUCIEPCHBIX YaCTHIIL.
[ToreHunanbHble KpUBBIE B3aMMOJEWUCTBUSA YACTHI] B MOHOCTAOWUIM3WPOBAHHBIX JUCHEPCHBIX
cucremax. [loTeHumanpHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((Y3HOTO CIIOS.
Koarymsiuust B mepBoM u BTOpOM MUHHMyMaXx. HeWTpanuzanuoHHass M KOHIICHTPAIlMOHHAs
koarynsaius. Ilopor Owictpoit koarymsuuu. IlpaBuno Ilyneue-I'apau. 3akon [lepsiruna.
Crabunuzamnusi JUCIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsipHbIME coenuHeHusmu (BMC) u TTAB.
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MeToapl OYMCTKA TPOMBIIIIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUH
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.
Pasnen 7. CTpyKTypo0oOpa30BaHUE U CTPYKTYPHO-MEXaHNYECKHE CBOMCTBA JTUCIIEPCHBIX
CHCTEM

Tunsl  CTpyKTyp, O0Opa3ylomuxcsi B arperaTUBHO-YCTOMYMBBIX M arperaruBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cUcTeMaxX. JKUJIKOKPUCTAIIMYECKOE COCTOSIHUE arperaruBHO-
YCTOMUYHMBBIX AUCIIEPCHBIX CUCTEM.

Bo3HnukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOWYMBBHIX (JHMO(OOHBIX)
JIMCTIEPCHBIX CUCTEMaxX. B3auMOCBsI3b MEXy BHAOM MOTEHUHAIBHON KPUBOW B3aMMOJCHCTBUS
yactul] (o teopun JJIOO) u THIOM BO3HUKAIOUIMX CTPYKTYp. KoaryasiuoHHO-THKCOTPOIHbIE
U KOHJICHCAllMOHHO-KPUCTAJNIM3AllMOHHBIE CTPYKTYphl. llepexon oIHMX CTpPYKTyp B Jpyrue.
Teopust cTpykTypooOpa3oBaHus ((PU3MKO-XHUMUYECKAsT MEXaHWKA) KaK OCHOBA TOJyYeHUS
HOBBIX MaTE€pHUAJOB.

Peonornueckuit Meron ucciaeAOBaHUS JUCIEPCHBIX cucTeM. OCHOBHBIE TOHSTUS U
UJIcalibHbIE 3aKOHBl PEOJIOTUU. MoAenupoBaHUE PEOJIOTHYECKUX CBOMCTB Tel. Mopenb
Makcseiia, moaens Kenbsuna-®oilirra, moaenas bunrama.

Knaccudukanus JgUCHepCHBIX CHCTEM IO CTPYKTYpHO-MEXaHMYECKHM CBOMNCTBaM.
HbroToHOBCKME M HEHBIOTOHOBCKHME JKUIKOCTU. [lceBmomiacTUyeckue U JIUJIATAaHTHBIC
KUJKOCTU U TBEpAOOOpa3Hble Tena. BA3KOCTh JKUIAKUX arperaTUBHO YCTOMUYMBBIX TUCHEPCHBIX
cucteM. YpaBHeHus OiHmreliHa, [lrtaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue
CBOICTBa CTPYKTYPHUPOBAHHBIX )KUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akitoueHue
HOBerHOCTHBIe ABJICHUA W JUCICPCHBIC CUCTCMbBI B XUMHYECKON TEXHOJIOTHH.
Konnmongnas XxuMust 1 0XpaHa OKpYKarolenl Cpeibl.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0BbeM THCHUTIIHHBI
Buna yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) 0 0 0
JlaGopatopusie pabotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositensHas paboTa - -
CamocTrosTenbHOEC H3YUCHHE Pa3IeTIOB JUCITUIUTHHBI (TTIOATOTOBKA 2,22 80 60
K J1a0opaTopHbBIM paboTam)
Bua koHnTpoJs:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpomMeXKyTOUYHAs aTTECTAIHS 1.0 0,4 0,3
IToaroroBka K K3aMeHy. ’ 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH
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AHHOTanuA padoyeil NporpaMmbpl IMCHUIIMHBI «MaTeMaTHuKa»

1. Heap aucoMmimHbl - (GOPMUPOBAHHE Yy CTYJEHTOB CHCTEMbl OCHOBHBIX MOHSATHUH,
UCIIOJIB3YEMBIX JUISI TIOCTPOCHUSI BaXXHEUIIMX MaTeMaTHYECKUX MOJIeJie U MaTeMaTUYECKUX
METOJIOB JIJISl ONIMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aI0IIMACH 10JIKEH:

Obnadamye clenyrIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHUKCHHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.

3HaTh:

OCHOBBI nudGepeHIMaIBHOTO ¥ WHTErPaJbHOTO HCUYUCIeHUs, AuddepeHnanTbHbIX
YpaBHEHUHU

MaTeMaTUYeCKUe TEOpUM M METOJbI, JieXKalllie B OCHOBE IMOCTPOCHHS MaTeMaTHYECKUX
MOJICIICH;

OCHOBBI IPUMEHEHUS] MATEMaTUYECKUX MOJIeNIEH 1 METO/I0B.

YmeTs:

BbIOMpATh MAaTEMAaTUYECKUE METObI, IIPUTOHBIE JJIs PELICHUSI KOHKPETHOH 3a7auu;
HCIIOJIB30BATh MATCMATUYCCKUC NOHATUA, MCTOAbLI U MOJCIN IJid OMCAHUA PA3JIMYHBIX
MPOIIECCOB;

BBIABIIATH MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTH, JICXKAIIHUC B OCHOBC KOHKPCTHBIX
MPOILIECCOB;

HUCIIOJIB30BAaTh OCHOBHBIC MCTO/bI CTaTUCTUYECKOU O6p2160TKI/I JaHHBIX,

MPUMEHSITh MaTeMaTHYECKHe 3HAHUSI Ha MEXIUCIUTUIMHAPHOM YPOBHE.

Bnaners:

OCHOBaMHU (PyHIaMEHTaJbHBIX MaTEeMAaTHUYECKUX TEOpUil M HaBbIKAMH HCIOJIb30BaHUS
MaTEeMaTHYECKOTO anrmnapara;

METOJaMH CTAaTHCTHYECKOW 00paboTKH MHPOPMAIIHH.

3. Kpartkoe cogep:xaHue JTUCUMIIMHbBI
1 CEMECTP

Beenenue. Ilpenmer u meronbl maremaTuku. OmnucaHue OCHOBHBIX pa3liesioOB Kypca.
CTpyKTypa Kypca ¥ IpaBUJia pEUTHHTOBOM CUCTEMBI.

Pa3nen 1. DiemeHTHI aredpsbl.

UucnoBble MHOXKECTBA, KoMIIeKCHbIE yucia. Onpenenurenu Il u Il mopsiakoB. BekTopsi:
OCHOBHBIE TIOHSITUS, CKaJISIPHOE, BEKTOPHOE U CMEIIAHHOE TMPOU3BEACHUS BEKTOPOB.
AHanuTuyeckasi reoMeTpus: mpsMas Ha TIOCKOCTH, KpuBble Il mopsiaka. Martpuiibl: AeiCTBHS
HaJ MaTpUIIAMHU, TIPUBEJEHUE K CTyleHYaTOMy BUAY U Buay ['aycca. Panr matpuibl. O0patHas
matpunia. Teopema Kponekepa-Kanennu. Pemienne cucreM JWMHEHHBIX —anreOpanyecKux
ypaBHeHuii. COOCTBEHHBIEC YnCia U BEKTOpHI. KBagparudabie GopMBI.

Pazgen 2. ®dyuknus omaHoil mnepemeHHoil. I[lpemen ¢ynkuuu. HenpepbiBHOCTH
pynxuun.

Oynknua. CriocoObl 3amanus QyHkuu. DnemeHtapHbie QyHkiuu. [Ipenen dbyHkmmm B
touke. OpnHocTOopoHHHME mpenensl. Ilpenenst Ha OeckoHeyHOCTH. beckoHEYHO Maible |
O0eckoHeyHO Ooubllre PyHKLINU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Ipeieax.
IlepBb1ii M BTOpOI 3amMeuarenbHble Mpenensl. HempepbIBHOCTH (QYHKIMHM B TOYKE W Ha
npoMmexxyTke. CBoMCTBa (DYHKIIHI, HEIPEPHIBHBIX Ha OTpe3Kax. Touku paspbiBa GYHKIMH U HX
KJaccupuKarus.

Pasznen 3. Inddepennuanbuoe ucunciaenne GyHKIUU OHOMN NepeMeHHOM.

[MpousBonHass (yHKIHH, €€ TEOMETPHUUECKHA M MEXaHWYECKUH CMBICT. YpaBHEHUs
KacatenbHOM U HopMmanu. IlpaBuna nuddepennuposanus. Tabauna OCHOBHBIX MPOU3BOJHBIX.
HuddepeHunpyeMocTs (YHKIUU: OMpeAelieHue, TEOPeMbl O CBSI3M HENPEPHIBHOCTH U
muddepeHpyeMocT  (PYHKIIMM W € CYIIECTBOBaHHMEM mMpou3BoaHOU. Jluddepeniman
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byHKIMKA: ompeneneHue, cBoicTBa. [IpomsBomHas cioxkHoW ¢yHKIUA. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucuncnenus: Poms, Jlarpanxka, Komm. IIpasuno Jlonurans (packpsitue
HeomnpeneneHHocTei). [lpou3BogHbIE  BHICIIMX — TOPSJIKOB. MOHOTOHHOCTh  (DYHKITUH:
orpesieieHue, HeOOXOAUMBIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (YHKIMHU: OIpeaesieHHe,
HEOOXOUMBbIE U JAOCTATOYHBIE YCIOBUS. BBIMYKIOCTh, BOTHYTOCTh U TOYKU Iepernba rpaduka
(GyHKUIMU: OmpeneseHusl, HeOOXOAUMbIE U JTOCTATOYHBIC YCIIOBHS X cyllecTBoBaHUsS. OOmias
cxema uccienoBanus GyHKIUN, TOCTPOEHUE UX TPadUKOB.

Pa3nes 4. UnTerpanbHoe ncunciaeHue GyHKIUH OHOI NepeMeHHOM.

[TepBooOpasnas ¢yukmus. HeompeneneHHpli HWHTETpan W ero cBoiicTBa. Tabmuma
OCHOBHBIX MHTETpajioB. MeTOIbl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTETPUPOBAHUE, METOT
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YAaCTAM, WHTEIPUPOBAHHUE PAIMOHATIBHBIX JPOOEid,
UHTETPUPOBAHME  HEKOTOPBIX  HMPPALMOHAIBHBIX WM TPUTOHOMETPHUYECKUX  (PYHKIHIL.
OnpeneneHHblii UHTErpall, €ro reOMETPUUYECKUN CMBICI, €ro CBOWCTBA. Teopema O cpenHem
3HayeHuu. ®opmyna HeroTona-JleiiOHuma. 3amMeHa nepeMeHHOW U UHTETPUPOBAHHE 10 YaCTSM B
oTpezieieHHOM MHTerpaje. Beiuucienue miomanen miockux Guryp 1 o0beMoB Tejl BpalleHus ¢
MIOMOIIIBIO OMpEeNIeHHOro MHTerpaina. HecoOcTBEeHHBIE WMHTErpajibl: ONpEIeNCHHs, CBOMCTBA,
METO/1bl BEIYHMCIICHHUSI.

2 CEMECTP

Paznen S. Inddepennuanbroe ucunciaenne GQyHKIU HeCKOJIbKUX MepPeMeHHbIX.

@OyHKIMN ABYX M Oojiee MEPEMEHHBIX: ONpeAeieHUue, O0JIaCTh OIpeeseHus, 00JIacTh
CyILLIECTBOBAaHUS, N€OMETpUYECKass HMHTEpIpEeTalus, JIMHUA YPOBHSA, M IOBEPXHOCTHU YPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIC MPOU3BOHbIE (HA IpUMepe (PYHKIUHU JIBYX MEPEMEHHBIX).
Hudbdepennmpyemocts  GyHKIMH:  OmpeAesieHne,  CBa3b  AuddepeHnupyeMocTd ¢
HENPEPBIBHOCTBI0O M C CYLIECTBOBAHMEM YAaCTHBIX NPOM3BOAHBIX. JlocTaTouHble yClIOBUS
muddepermupyemoctn  pynkmuu.  JuddepeHmupyeMocTs  COXHOM  (QYHKIMH, TOJHAS
npousBonHas. Juddepenuman QyHKIMM IBYX IE€PEMEHHBIX, €ro HWHBAPHAHTHOCTb.
HuddepennmpoBanne (QyHKIIMA OAHOM W JBYX NEPEMEHHBIX, 3aJaHHOW HEsSBHO. YacTHBIC
npou3BoJHbIE U AU (depeHInanbl BBICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMELIAHHBIX
OpOU3BOAHBIX (A7 (YHKIUMM JBYX MEPEMEHHbIX). AHAJIUTHUYECKUNH TMPU3HAK IOJIHOTO
muddepennmana. [Ipon3BoaHas Mo HampaBICHUIO: onpeaeaeHue, GopMysa s ee BEIYUCICHUS.
I'pamueHT W ero cBOWCTBA. ODKCTpeMyMbl (YHKIMH JIBYX II€PEMEHHBIX: OIPEACIICHHUS,
HEO0X0/IMMOE U JIOCTaTOYHOE YCJIOBUS CYILECTBOBAHHUS IKCTPEMyMa. YCIOBHBIH IKCTPEMyM:
ornpezesieHue, METOJbl HAXOXKJIEHUS TOUEK YCIOBHOIO SKCTpeMyMa (MPSMOM METOJ U METOJ
MHOXxHuTenel Jlarpanxka). Hanbosnpiee u Haumenblee 3HaueHUs! GyHKINU JIBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIacTH.

Pa3nes 6. KpaTHbie nHTErpasbl.

JIBOWHOW WHTErpayl: OINpeeTeHUe, Te€OMETPUYECKUI CMBICI, CBOWCTBa. Teopema o
CpPEIHEM 3HAYEHUU [BOMHOIO MHTErpaja. BeluuciaeHue NBOMHOIO MHTErpajga B JEKapTOBOH
CHUCTEeME KOOpAWHAT. BbluMciieHHME ABOMHOIO HMHTErpajia B TMOJISIPHOM CHUCTEME KOOpJUHAT.
Wnrerpan Oiinepa - Ilyaccona. IlpuiiokeHus IBOMHOrO HMHTErpaja: BBIYMCIEHUE IUIOLIAAN
IJIOCKOM 001acTi, 00beMa HUIUHAPUIECKOTO Tela, IUIOad MOBEPXHOCTH, MAcChl INIACTUHKHU C
3aJJaHHONM IUIOTHOCTBIO, KOOpPJAMHAT LIEHTPAa TSOKECTH IIIACTUHKU. TpOMHOM HMHTErpai:
onpeneneHue, GU3NIECKU U TEOMETPUUECKHI CMBICII, CBOMCTBA, TEOpEMa O CpeIHEM 3HAYECHUHN
TPOMHOr0 MHTErpasa. BeluKciieHrne TPOMHOTO MHTErpaja B I€KapTOBOM CHCTEME KOOpPAUHAT, B
HWIMHIPUYECKUX U cepuueckux KoopauHatax. [IpuiokeHHss TpPOMHOro UWHTerpana:
BBIYHUCIIEHHE 00BEMa, MAcChl TeNIa C 3alaHHON TUIOTHOCTHIO, KOOPIWHAT LIEHTpa TSXKECTH Tela.

Paznen 7. KpuBosimHeliHbIe U TOBEPXHOCTHBIE HHTErPAaJIbl.

KpuBonuHeWHbIii MHTErpan Mo KOOpAMHATAM: OmpeseneHue, (GU3NYECKUid CMBICH, CBOWCTBA.
Bbruncnenne kpuBoiMHeWHOro wuHTerpana. @opmMmyna ais BbIYMCIEHUS pabOThl MpuU
[IEPEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM I10JI€ BIOJIb HEKOTOpOro mmytu. Popmyna ['puna
JUISL BBIYMCIICHUS KPUBOJHMHEMHOrO MHTErpaja IO 3aMKHYTOMY KOHTYypy. HesaBucnmocTs
KPUBOJMHEHHOTO MHTErpajia OT IyTH MHTETPHUPOBAHUSA: HEOOXOAUMOE U JOCTATOUYHOE YCIIOBHE
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HE3aBUCUMOCTH, KpUTepHUil He3aBUCUMOCTH. [loTeHIManbHoe 1oe, NoTeHuranbHast QyHKIUS U
€c BBIUMCIICHHE. BpbluncieHne KpUBOJMHEHHOIO MHTErpajga, HE 3aBUCSILIErO0 OT IIyTH
uHTErpupoBanus. [loBepXHOCTHBIN MHTETpall: onpeeneHne, Gu3nIecKuil CMbICH, BHIYHCICHUE B
JeKkapToBoil cucteme koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

Pa3nea 8. lu¢ddepeHnuanbHbie ypaBHeHHUs EPBOT0 NOPAIKA.

JudpdepeHunansible  ypaBHEHUS:  OINpelAeieHHe, TMOpSJIOK, pelIeHHue, Teopema
CYIIECTBOBaHMS U €JMHCTBEHHOCTH perieHus. 3anaya Komm. /uddepennuanbabie ypaBHEHUS C
pa3iensommuMucs nepeMeHHbIMU. OIHOPOJHBIE YpaBHEHHs [-TO mopsaka: ompeleneHue M
MeToA pelleHus. JIMHelHble ypaBHEHMS [-TO mopsaka: OIpENeIeHUE M METOJ PELICHUs.
VYpaBHenuss bepunymnu: ompenenenue u Meron peuieHus. uddepeHinuansubie ypaBHEHUS B
NOJHBIX Au(QepeHnnanax: onpeaeseHHe U METOJ pelieHus. MHTerpupyoomuil MHOXKUTENb:
omnpejeNieHue, CBEACHME K YpaBHEHHIO B TMOJNHBIX JauddepeHmanrax ¢  MOMOUIIO
MHTETPUPYIOLIETO MHOKHUTEIS.

Paznen 9. Inddepennuanbubie ypaBHeHHs] BTOPOT0 MOPSAIKA.

Juddepenunanbable ypaBHEHUS BTOPOTO MOPSAKA, JOMYCKAIOIIME TTOHMKEHUE TIOPSIIKA.
Jluneitnble muddepeHranbHble YpaBHEHUSI BTOPOrO MOpsiIKa: OMpelesieHue, OJAHOPOAHbIE U
HEOJIHOPOJHbIE JIMHEWHble YypaBHeHUs. C(BolicTBa pemieHui. JIuMHeliHas HE3aBUCUMOCTh
dbyakumii. Onpenenutens BpoHckoro u ero cBoicTBa. TeopeMbl 0 CTPYKType OOMIUX pemeHui
JMHEWHBIX OJTHOPOIHBIX M JMHEHHBIX HEOJHOPOAHBIX TU((PEpeHINATbHBIX YPABHEHUN BTOPOTO
nopsinka. OyHIaMEHTAIbHAS CUCTEMa PEIICHU JTMHEHHOTO OqHOpOoAHOTO Aud (epeHInaTbHOTO
ypaBHEHHsI BTOPOT0 nopsiaka. JIuneinsie onHopoaHble auddepeHnnanbable ypaBHEHHSI BTOPOTO
NOpsIKa C TMOCTOSIHHBIMU Ko3(duureHTamMu: Meron Jisepa Ui peuleHHsl 3TUX YpaBHEHUU.
Jlunelinple HEOJHOPOAHbIE MU (depeHIInaIbHBIE YPAaBHEHUS BTOPOTO MOPSJIKA C MOCTOSIHHBIMU
kod(urmenTaMu: MeTo | Moa00pa YaCTHOTO PEIICHUs] 3TOTO YpaBHEHHUS C IPaBOM YacThIO
CHEIUAJIBHOTO BHJA W METOJ BapHallMM IMPOU3BOJBHBIX IOCTOSIHHBIX. JIuHElHbIE
muddepeHManbHble YpaBHEHUSI 7-TO TMOPSAJIKA: CBOWCTBA pELICHHM, TEOPEMbI O CTPYKType
o0riero pemeHus. AJTOPUTM MOCTPOEHUS OOIIEro pemeHus JUHEeHHOro nuddepeHInanIbHOro
yYpaBHEHHUS 1-TO MOPSJIKA C TOCTOSTHHBIMU KOA(pUITUEHTaAMH.

Pa3nen 10. Cuctremsl 1updepeHIHATBHBIX YPABHEHHH.

Cucrembl JMHEHHBIX JTU(PEPEHIMAIBHBIX YpaBHEHUW TEPBOTO TOPSJIKA, PEIICHHE
METOI0M HCcKItoueHHs. CUCTeMbl TMHEWHBIX T (HepeHInaIbHBIX YpaBHEHUH IEPBOT0O MOPsIKa,
METOJ] BapHvaliy IMPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JIMHEWHBIX OJHOPOJHBIX YpPAaBHEHUM
IEpBOr0 TMOpPSJIKAa C MOCTOSHHBIMU Kod(duuueHtamu, meton OJitnepa. CucTeMbl JHMHEHHBIX
HEOHOPOAHBIX MU depeHITnaIbHbIX YPAaBHEHUH C TOCTOSHHBIMU KOA(DPHUITHEHTAMHU.

Pa3nea 11. YUncnoBblie 1 pyHKIMOHANBHBIE PAIBI.

UucnoBble psbl: OCHOBHBIE MOHSATHS, CXOIUMOCTb psaa. HeoOxonummelil mnpusHak
cxogumoctu psaga. CsolicTBa cxopsimiuxcss psanoB. JlocTaTodyHble NPU3HAKK CXOIUMOCTU
3HAKOMOJIOKUTENIBHBIX PSJAOB: MHTErpalbHbIA Mpu3Hak Komn; npusHaku CpaBHEHUS PAJLIOB;
npusHak [lanambepa; paaukanbabiil npuszHak Kommu. Psaapr [upuxie. 3nakouepeayommiics psi:
ompeneneHue, npusHak JleiOHua. AOGCOMIOTHAS M YCIIOBHAs CXOJUMOCTh 3HAKOMEPEMEHHBIX
psanoB. OyHKIMOHANBHBIE psfbl. CTENEHHBIE PAIBL: OINpeneneHue, Teopema Abers, nHTepBal
CXOJAMMOCTH, paauyc cxoauMocTh. CBOWCTBA CTENEHHBIX pAnoB. Psaawl Teitnopa u Mzﬁr)ﬁogeg%:

OIpeieJieHre, YCIOBHS CXOAUMOCTH psga Teinopa K McXxomHou (QyHKimu. Jlemma o= 7!

i VXER JlocTaTo4yHble YCIOBUA CXOAMMOCTH psna Teinopa. ANTrOpuT™M pazioKeHUs
YVHKIUH B psAx Maknopena. OCHOBHEIE pasioxkenus (ynkumii: € , SIIX — COSX ln(l-l—x)’
I+ x ) ,arelgx arcsiny g pgn Maksopena. Pasnoskenne dynkumit B pax Teilnopa ¢ MOMOLIBO

OCHOBHBIX pa3n0>1<eHH171. HpI/IMeHeHI/Ie CTCIICHHBIX PsAOOB: HpI/I6JII/I)I(eHHBI€ BBIYUCIICHUA,
npuOJIKeHHOE peneHne qudGpepeHnanTbHbIX YpaBHEHUM.
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4 CEMECTP

Paznen 12. Teopuss BeposTHocTeil. Ciy4yaliHble BeJMYHHbI M HMX 3aKOHBI
pacnpeeeHus.

[Ipenmer Teopum BeposiTHOcTel. CiydaiiHble cOOBITHS. [IPOTHBOIONIOKHEBIE COOBITHS.
HezaBucumbie coObiTuss. OTHocuTenbHast yacToTa. Kiaccuueckoe U TreoMeTpUYecKoe
ONpECIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOATHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCcTe.  [IpocTpaHcTBO  snemeHTapHBIX  coObITHl. Kiaccudeckoe —ompeneneHue
BEPOSTHOCTH.  AnreOpa  cOOBITHH: TEOpeMBl O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
HOJIHYIO TpyNIy. AKCHOMaTHYECKOE OIpeeIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPEEIICHNE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTb. T€0pEMBI O BEPOSTHOCTH NMPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHl. [TomHast BeposTHOCTh. [loBTOpHBIE HMcnbiTaHus. Popmyna beprym.
JloxanbHas 1 uHTETrpaIbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

[lonarue ciayyallHOM BenMYMHBL. JIMCKPETHBIE M HENPEPBIBHBIC CIIy4aiiHbIE BEIUYUHBI.
3aKoH pacmpeneneHus ciydaiHoi BeauurHbl. DYHKIUS pacnpenesieHus, €¢ CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENPEPbIBHOM CllydallHOM BEJIMYUHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna Uil BEPOSITHOCTH TMONAaAaHUS HENPEPHIBHOM CIIy4YaHOW BEJIWYMHBI B JIaHHBIN
UHTEPBAJI, BBIPAKECHHBIH 4Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBL.
bunommanbHOE pacmpezaenenue, pactpeneneHre Ilyaccona, paBHOMEpHOE pacIpeaeiieHue,
HOPMAaJIbHOE PACIIPENEICHUE, SKCIIOHEHIIMAJILHOE Paclpeie/iCHUE.

Pa3zgen 13. MareMaTH4uecKasi CTATHCTHKA.

[Ipeamer maTematnyeckoi cTtaTUCTUKH. OCHOBHBIE 33a/layd MAaTEMAaTUYECKOW CTATUCTUKH.
Brei6opounsiii meton. Ctatuctuueckoe onvcanue. Beibopku. ['ucTorpamMmma M MOJIUTOH 4acToT.
Cratuctuueckas (3mmupuyeckas) GyHKIMS pacrpeneseHus. BeiOopouHble XapaKTepUCTHKH U
ux pacmnpenenenus. CocrositenbHble, 3(QQPEKTUBHbIE CMEIIEHHbIE U HECMELIEHHbIE OIEHKU
napaMeTpoB. CTaTUCTHUECKOE CPEHEE, CTATUCTUYECKAs JUCIIEPCUs U CTATUCTUUECKOE CpEIHEE
KBaJJPaTUYHOE KAK TOYEYHBIE OLICHKH HEW3BECTHBIX: MATEMaTUYECKOTO OXHUAAHUS, JUCIEPCHH,
CPEIHEr0 KBaJApPaTUYHOI'O OTKJIOHEHHUs. JlOBEpHUTEIbHBIE MHTEPBAIBI U UHTEPBAJIbHBIE OLIEHKH.
JloBepuTeNbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosbliuM BbeIOOpKaM. JloBepuTenbHas
OLICHKa MaTe€MaTHU4YECKOro OKUJAHUS NpPU HEU3BECTHOW aucnepcuu. loBepurenbHas OlLEHKA
CpeIHEero KBaapaTUYHOro OTKJIOHeHHus. TouHble BbIOOpouHble pacnpezenenus: CrbroaeHTa (t-
pacnipesienenne), dumepa-Cuenexkopa (F-pacnpenenenune), Ilupcona ()*-pacmpeiencHue).
[IpoBepka cTaTHCTHYECKUX THUNOTE3. MaTemMaTH4ecKue METOJbl MPOBEPKU CTATUCTUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEIALIUH.

4. O0bem y4eOHOM
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CemecTp

Bua yuyeonoii padoTnbl Bceero 1 2 4
3E Akaja.u. 3E Akan.4. 3E Akana.4. 3E Akan.4. 3E Akang.4.
O01asi TPy10€eMKOCTh U CHUILIHHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexuun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3anarus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocTosiTeibHAs padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTtakTHas camocTosiTenpHas padboTa 0,6 0,4 0 0 0,2
CaMOCTOATEeIbHOE U3YUCHUE PA3/ICIIOB TUCIIUIUTAHBI 8,44 303.4 2,34 83.6 2,22 20 2,22 20 1,66 59.8
Bua xontpoas — 3ader ¢ oueHKOM + + - - - - - -
Bun xonTposs — 3ader - - - - - - + +
Bujx koHTpOJIsI — DK3aMeH 2 72 - - 1 36 1 36 - -
KonraktHas pabota — mpoMeXyToUHas aTTecTalys 0,8 - - 0,4 0,4 - -
IloaroroBka K 3K3aMeHy. 2 71,2 - - ! 35,6 ! 35,6 - -
Buja uToroBoro KOHTpOJIs: 3ayer ¢ OLlEHKO¥ IK3aMeH IK3aMeH 3ayer
CemecTp
Bua yuyeonoii padoTnbl Bceero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.
O011asi TPY10€eMKOCTh TUCHUILIHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTHas padoTa — ayIuTOPHbIE 3aHATHS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexuun 3,56 96,12 1,33 3591 0,89 24,03 0,89 24,03 0,45 12,15
[TpaxTnueckue 3ausatus (113) 4 108 1,33 3591 0,89 24,03 0,89 24,03 0,89 24,03
CamocTosiTeibHAs padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KoHTtakTHas camocTosTenpHas paboTa 0,45 0,3 0 0 0,15
CaMOCTOATENbHOE U3y9E€HUE Pa3IeI0B JUCIUILINHbI 8,44 22743 2,34 62.88 2,22 2,22 1,66
Bujx xoHTpOsIs — 3adeT ¢ oneHKoi + + - - - - - -
Bun xontposs — 3auer - - - - - - + +
Buj koHTpOJIsI — DK3aMeH 2 54 - - 1 27 1 27 - -
KoHTtakTHas paboTa — IpOMEKYTOUIHAS aTTECTaITNS 5 0,6 - - 1 0,3 1 0,3 - -
[ToaroToBka K SK3aMEHY. 53,4 - - 26,7 26,7 - -
Bujx MTOroBOro KOHTpOJIS: 3adeT ¢ OLEeHKOI IK3aMeH IK3aMeH 3aver
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AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Duzuka»

1. Ieab AMCHUIUIMHBI — IPHOOpETeHNE 00yYarOIUMUCS 3HAHHUH 110 OCHOBHBIM paszzienaM (pU3UKU U
YMEHUIO IPUMEHSTh UX B APYTUX €CTECTBEHHOHAYYHBIX JUCIUTUIAHAX.

2. B pe3yabTare u3y4eHus JUCHUILIMHBI 00YYAKOLIMICS 10JI/KEH:

Obaadamye CleAyIONIMMA KOMIIETEHIIMSIMU ¥ HHIMKATOPaMH HX JTIOCTHKCHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (¢u3nvecKre OCHOBHI MEXAHHWKH, (HM3MKH KOJICOAHWH W BOJH, JJIEKTPHYECTBA M MarHeTH3Ma,
ANIEKTPOAMHAMHUKY, CTATUCTUYECKOH (PU3UKHU U TEPMOJUHAMUKH, KBAaHTOBOU (hH3UKH;

- CMBICKT (PYHAAMEHTAIBHBIX (DU3MUYECKUX 3aKOHOB, MPUHITUIIOB M MOCTYJIATOB; UX (POPMYIUPOBKU H
TPaHULIBI TPUMEHUMOCTH;

- CBsI3b IIMPOKOTO Kpyra (pu3MUecKuX sIBICHUU C (PyHITaMEHTAIbHBIMU NPUHIMIIAMH M 3aKOHAMH
($U3UKN; OCHOBHBIE METO/IbI PEIICHUS 33134 110 OMUCAHUIO (PU3NYECKUX SIBICHUI;

- METOJIbI 00PaOOTKH PE3yIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemy:

-IPUMEHATh TEOPETUYCCKUE 3HAHMS W DKCIIEPHUMEHTAIBLHBIE METOJbI MCCIICAOBAHUS TPH PEIICHUH
po(heCcCHOHANBHBIX 3a]1a4;

-IIPOBOJIUTH PACYETHI, OCYIIECTBISTh aHAINU3 U HA OCHOBE 3TOTO JeNIaTh 000CHOBAaHHBIE BHIBOIBI;

- aHAJIM3UPOBATh PE3yJAbTaThl HAOIIOAEHUH U HKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
MPUHITUTIOB (DU3UKH,

- ONPENEINATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY 3KCIIEPUMEHTAIbHOW MH(OpMaIu
IIPU TIOMOIITY TpadHUKOB, TAOIUIl U YPAaBHCHHU;

- TIPEACTaBIATh 00pabOTAHHYIO SKCIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(OPMAIMIO B YCTHOW M
MUCHbMEHHOW (hOpMe, B TOM YHCIIE C HCITOJIb30BAaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA.

Braoemy:

- HaBBIKaMU PabOThI C MUPOKUM KPYroM (PU3NYECKUX TPUOOPOB M 000PYIOBAHUS;

- HaBBIKaMU 0OOCHOBAHHUS CBOUX CY)KJCHHUI U BHIOOPA METO/1a UCCIICTOBAHMS.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Pasoen 1. Qusuueckue 0CHOBbL MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroapl (PU3MUECKOTO HCCICAOBAHMS: OIBIT, THIOTE3a, JKCIIEPUMEHT,
teopus. Ilpenmer kunemaruku. Ilepemerenue, ckopocTs, yckopeHue. Kunematuueckne XxapakTepUCTHKH
BpAILaTEIbHOIO JBUKCHHUS.

1.2. 3akonsl HploTOHA. 3aKOH BCEMHMPHOrO TATOTE€HHUSA. 3aKOH BCEMHUPHOI'O TArOTEHUs. [/[BrxkeHue
TeJla mepeMeHHor Maccehl. Y paBHeHust Meniepckoro. @opmyna [{uoakoBckoro.

1.3. Ynpyruii u Heynpyruii ynapsl mapoB. MOMEHT MHEPLIMM MAaTEPHAIBHOM TOUKU U TBEPAOIO TENA.

1.4. KunemaTtnka rapMoHHYecKHX KoJjieOanuil. JuddepeHnuanpHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuil. [loHsATHE O 3aTyxalmUMX W BBIHYXACHHBIX KojieOaHUsAX. BomHoBoe nBmxeHue. BosHbl
IIPOJIOJIBHBIC U TIOTIEPEYHBIE.

Pa3zoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DneMeHThl TepMOJMHAMHMKH M (u3ndyeckol KuHeTuku. MpeanbHblii ra3. Pacmpenenenue
bonbsiMana u ero obmedusnueckuii cMpica. PeanbHbiii ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuueckuii Meron B (usuke. PaBHOBecHble cocrostHua. Hawyanma TepMoanHaMHKH.
[{uKybl. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon Puka. TeronpoBoaHoCcTh. 3akoH Pyphe. BHyTpeHHEee
TpeHue (BA3KOCTH). 3akoH HproToHA.

Pa3zoen 3. Dnekmpocmamuxa u nocmosiHHbILL 21eKMPULECKUli MoK.
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3.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. Jumons.  [usnextpuku B
ANEKTPOCTATHYECKOM TIOJIE.

Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. Mar"ueTuku. DIeKTpOMarHuTHasA UHAYKIUA. Y paBHeHHEe MakcBeria.

Paszoen 5. Onmuxa.

5.1. UnTepdepenmus BonH. Judpakaus BosH. [Tomsipusarus BoIH.

5.2. TennmoBoe u3nydenue. 3akon Kupxroda. ['munoresa [lnanka. KBaHToBOE 00BSICHEHHE TETLIOBOTO
n3nyaenus. dpdext Komnrona.

5.3. SAnepnas monens aroma. Iloctynarsl bopa. Atom Bonopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmMosoU Ppuzuxu.

6.1. T'unore3za ne bpoiins. BomHoBoe ypaBHenuwe IllpeauHrepa s CTAallMOHAPHBIX COCTOSIHUM.
Onerte! ITepHa-I'epnaxa.

6.2. MuorosnekTponnbsiii atoM. Dddext 3eemana. [Ipunmun Ilaynu. KBanToBbBIE cTatncTHYeCcKHE
pacnpenenenus boze-DiinmTeitna u ®epmu-/lupaka. ®ononsl. 3akoHbl [lebas u DUHIITEHHA.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero
Bun yuebHoit paboTbl Ne2 N 3
3E Axan. 3F Axan. 3F Axan.
9. 4. 4.
O611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuTOpHbIE 3,5 128 13 48 22 30
3aHATHSA:
Jlexumun 1,3 48 0,4 16 0,9 32
[Tpaxktrueckue 3ansatus (113) 1,3 48 0,4 16 0,9 32
Jlabopartopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padora 6,5 232 3,7 132 2.8 100
KoHnrtakTHas camoctosTenbHas pabora 0,8 0,4 0,4
CaMocTosATENbHOE N3YUEHUE PA3/IEIIOB 6,5 2312 3,7 1316 2,8 96.6
JUCIUILTAHBI
Buabl KoHTpOJIA:
JIK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpomekyToO4Hast 0.4 0.4 0.4
arTecTaius 1 1 1
IToaroroBka K SK3aMeHy. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yuebnoit paboTbl A A A
3E S TP | 3@ CTp.
q. q. 9.
OO61ast TpPYA0EMKOCTh AUCHUTIIINHBI 12 324 6 162 6 162
KonTakTHas padora — ayinTOpHbBIE 3,5 9 13 36 22 60
3aHATHSA:
Jlexium 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3ausatus (I113) 1,3 36 0,4 12 0,9 24
JlaGopatopusbie pabotsl (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHast padbora 6,5 174 3,7 99 2,8 75
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KonTakTHas camoctosiTenbHas paboTa 0,6 0,3 0,3
CamocTosITeTbHOE N3YUYCHHUE Pa3/IeiiOB 6,5 173.4 3,7 98 7 2,8 747
JCITUTIAHBI

Buabl KoHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — NpoMeKyTO4Has 0.6 0.3 0.3
arTecTamus 2 1 1
IToaroroBka K ’K3ameny. 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IKoa0rus»

1 eab aucHMIJIMHBI - cPOPMHUPOBATH Yy CTYACHTOB CHCTEMHBIC 0a30BbIC 3HAHUS OCHOBHBIX
9KOJIOTHYECKUX 3aKOHOB, OMNPENENAIONINX CYIIECTBOBAaHHWE M B3aMMOJEHUCTBHE OHOJOTHYECKHX CHCTEM
pPa3IUYHBIX YPOBHEW; 00 aHTPOMOTCHHBIX BO3ACHCTBUSX Ha Omochepy u o OmopasHooOpa3uu, Kak OCHOBE
YCTOMYHUBOCTH COOOIIECTB.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayOmUMU KOMIETESHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

VK-8.1, YK-8.2, VK-8.5, YK-8.6, YK-8.9; OIIK-3.2, OIIK-3.8, OIIK-3.12, OIIK-3.18.

3Hams:

- pyHIaMEeHTaNbHBIC TOHSTHS, 3aKOHBI M IPUHITUIIBI YKOJIOTUH;

- 3aKOHOMEPHOCTHU PAa3BUTHS SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYHMHBI ¥ TSHICHIINH Pa3BUTHS COBPEMEHHBIX IKOJIOTUYECKUX MPOOIeM;

- OCHOBHBIE PE3YyJIbTAaThl BO3ACUCTBUS OOIIECTBA HAa MPHUPOAY; IKOJOTUYECKHE IOCIEICTBUS ATOrO

BO3JICHCTBHS;

- YCJIOBHUS YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Ymems:

- OOBSCHUTH NMPUYMHHO-CIIEACTBEHHBIE CBS3M 3KOJOTHYECKMX W HCTOPUYECKHX IPOILIECCOB, BIMSHHE

YeJIOBEKa Ha DKOJIOTUYECKUE SIBJIICHUS, UJIEU YCTOMUMBOIO PAa3BUTHUS, SKOJIOTHUYECKOMN JESITeIbHOCTU

U KYJIbTYPBI;

- aHaTU3HUPOBATHh PA3IUYHBIC JKOJOTUYECKUE CHUTYaIlUH, MPUHUMATh KOHKPETHBIC PEHICHHS IO HX

YIIy4IIEHUIO.

Braoems:

- IOHATUIHBIM aNapaToM SKOJOTUH JJIsl aHAIM3a JAaHHBIX 110 KOJIOTUH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue

CoBpeMeHHast YKOJIOTUS — MEKIUCITUTUIMHAPHAS 0071acTh 3HAHUN. DKOJIOTUS KaK (yHIaMeHTaIbHAS
OCHOBa YCTOMYMBOTO PAa3BUTHS U COXpaHEHUs OuopaszHooOpasms. CTpyKTypa COBPEMEHHOW SKOJOTUU H
OCHOBHBIE MeTOABl uccieaoBanus. HayuyHo-mpakTudeckue 3aJaddl COBPEMEHHOW HKOJ0TMU. OCHOBHBIC
HaIpPaBJIEHUSI COBPEMEHHBIX IKOJIOTHYECKUX HccienoBaHuil B Poccuu u 3a pydexom.

Pa3zden 1. bBuocghepa

CucTtemMHbIe TMOCTYJIaThl B 3KOJIOTMU. DTalbl pa3BUTHUSL cynepcucTteMbl «YenoBek — DKOHOMHUKA —
buora — Cpena». CoBpeMEHHBIN 3KOJIOTMYECKUN Kpu3ucC. Poib HayKu B MPEOJOJEHUM SKOJIOTHYECKOTO
kpusuca. KoHnenmus ycToiunBoro pa3BuTHsI.

Wepapxust ypoBHEH OpraHW3aluM KU3HU (KJIETKAa — TKaHb — OpraH — OPTraHu3M — COOOIIECTBO).
Konnermiust axocuctembl. buochepa kak skocuctema. buonormdeckoe mpopmyiupoBanue B Ouocdepe.
buonornueckasi perynsanusi reoxumMudeckoi cpenbl. OCHOBHBIE cBoMcTBa Omocdepbl. Mecto OGuocheps
cpenu obomouek 3emnu. B.M. BepHanackwuii 0 B3aMMOICHCTBUY KHBOTO M KOCHOTO BEIIIECTBA, O «BCIOTHOCTH
ku3Hu. buocdepunie pynkmmu yenosexka. Hoochepa

KpyroBopotsl Hamboynee 3HAYUMBIX OHOTEHHBIX JJIEMEHTOB. THUINBI HUPKYISIUU OHOTCHHBIX
37eMeHTOB B Ouocdepe. Hapymenus OHMOreoXMMHUYECKUX ULHUKIOB, BO3HUKAIOIIME B pe3yJbTaTe
BO3pAaCTalOLEeH aHTPOIIOTEHHON HArpy3KH, U UX IOCIEACTBHUS.
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Pa3zoen 2. Sxocucmembi

Konuemmusa skocucrembl. COOTHOILIEHHE IOHATUH «OHMOTEOLEHO3» U <«OKocucreMa». CocraB u
OCHOBHBIE XapaKTEePUCTUKH dKocucTeM. [IpoaylieHThl, KOHCYMEHTHI, PEAYIEHThI, NX SKOJIOTHYECKasl POJib.
[ToTok sHeprum B 3KocucTeme. [luimeBpie nenu u nuieBbie ceTH. Tpoduueckue ypoBHH. Pacmipenenenue
OHEPruM B DKOCHUCTEME, IMPABUJIO JECATH TMPOLEHTOB. [IpaBUIO SKOJOTMYECKUX NHPAMU: TPABUIIO
MUPAMUJIBI TPOAYKIMH, TPABUIIO TUPAMUIBI OMOMACC W MPABUIIO TUPAMUJBI yncend. JIuHaMuKa S5KOCUCTEM,
CYKIIECCHH, 3Tallbl CYKIIECCHOHHOTO Tpoliecca. Pormb OnopasHooOpasus B MOMJCPKAHUU IEITOCTHOCTU H
(GyHKIIMOHAIBHOW yCTOMYMBOCTH 3KocucTeM. KimMmaTuueckasi 30HaIbHOCTh M OCHOBHBIE THITBI HA3€MHBIX
skocucteM. OCcoOEHHOCTH BOJHBIX 3KOocucTeM. [IMaHKTOH, OEHTOC, HEKTOH. AHTPONOTE€HHBIE 3KOCHCTEMBI:
arpo3KOCUCTEMBI U YPOOCHUCTEMBI.

Pazoen 3. Coobuecmesa u nonyisayuu

[MonsTue o nomynsanuu. CTaTHuecKue MoKa3aTelu MOMYJISIUN: YUCIEHHOCTh, INIOTHOCTH, TOKa3aTeln
CTPYKTypbl. JlMHaMu4eckue TMOKa3aTeau MOMyJSIHN: POXKAAEMOCTb, CMEPTHOCTb, CKOpPOCTbH pOCTA.
[IpoaoMmKUTENEHOCTh JKU3HH H BBDKHBAEMOCTb. KpuBBIE BBDKUBAHHS. OKOJIOTHUYECKHUE CTPATErHH
BbDKHUBaHUSL. Perynsius mioTHOCTH NOMYJISALNH.

BunoBas crpyktypa cooOmectB. IIpocTpancTBeHHass CTpyKTypa cooOriecTB. buoruueckue CBS3H.
Dkonoruyeckas HuIIa. PeanuzoBanHas U pyHIaMeHTalbHAs HUIIH.

Pa3zoen 4. Opeanusm u cpeda

['maBHBIE ypOBHU OpraHM3allM >KUBbIX cHUCTeM. OpraHu3M Kak >KHMBas LEJIOCTHAas CHCTEMA.
Pa3HooOpasue opraHusmoB. Dxonoruueckue  (pakTopel, ux Kiaccupukamus. JIMMUTHpPYIOIIHE
skojornueckue (akropel. IlpaBmio Jlubuxa, 3axkon Ilendopma. Anmanramms. TonepaHTHOCTH |
pe3ucTeHTHOCTh. O0IIMe 3aKOHOMEPHOCTH JEHCTBHS KOJIOTHYeCKUX (pakTOpoB Ha opraHu3M. KommiekcHoe
neiicTBre cpenbl. 3HaU€HUE CBETAa, TEMIIEPATypPbl U BIAKHOCTH JUISl AKUBBIX OPraHU3MOB. DKOJIOTHYECKUE U
dusnonornueckue puTMel B mpupoje. buoputmel. CTpecc Kak SKOJIOTrHIecKuit pakTop.

[Tonsitue «cpena xu3Hu». OOIIas XapakTEpPUCTUKA OCHOBHBIX Cpe€J] >KM3HH: BOJHOM, Ha3eMHO-
BO3/IyIITHOM, TOYBEHHOU 1 opraHu3MeHHoi. Cpepl OOMTaHMs, MECTOOOUTAHUS U OMOTOTIBI.

dopmupoBaHue apeanoB, NEPBUYUHBIN apeall, pacceleHne opraHu3MoB. ['paHulibl, pa3Mepsl 1 GOpMbI
apeaqoB u (akTOpbl, WX OOYCIABIMBAMOIINE. ODHIACMHKH € PEIUKTHL. L[eHTphl TaKCOHOMUYECKOTO
pa3zHooOpa3usi, IEHTPBI IPOUCXOKACHUS BUIOB. AHTPOIIOT€HHAs TpaHCc(hopMalrs apeasos.

[IpencraBnennie o Ouome. PacTUTENBHOCTP ¥ JKUBOTHOE HaceneHue. [IOHATHE «IKOTOHX.
[InaneTapHbBI, pPETHOHAIBHBIA M TOMOJOTHUYECKHH (MaHAmadTHBINA) ypoBHU IuddepeHIanum KUBOro
MOKPOBA CYIITH.

KoHmenmus Guosornueckoro pasHooOpasus. YpoBHU OuopazHooOpaswsi: TeHETHYECKUH, BHIOBOMH,
OKOCHCTEMHBIN. BcemupHas cTparerusi coxpaHeHUss OMOJIOTHYeCKOro paszHooOpaszms. OxpaHa penkux u
ucyesaromux BuaoB. KpacHbsle KHUTH. 3aNIOBEIHUKH U HAI[MOHAJIbHBIC TAPKH.

Pa3zoen 5. Yemouuusoe npupodononvzosanue

[Tpo6GyieMbl 1 epcreKTUBBI OOECTICUEHU YeI0OBeYeCTBa OMOIOTUYECKUMU pecypcaMu. ATPOIKOJIOTHS,
TeHOMOJAU(DUIIMPOBAHHBIE OPraHU3MBI, MapUKYyJIbTypa. VHBa3uM dyXKEpOMHBIX BHUIOB, «CTUPAHUE)»
ouoreorpaduueckux pyoOexei, aHTpomoreHHas TpaHcpopmanus ¢iaop U (PayH. 3HadueHHE 0C000
OXpaHSIEMbIX MPHUPOJHBIX TEPPUTOPHI U MX COBPEMEHHAsl CHUCTEMa: HAIMOHAIBHBIC TApPKH, 3allOBEIHUKH,
3aKa3HUKHU, PUPOHBIC MMAPKU, PE3epPBaAThl, MAMSITHUKHU MPUPOibl. OCHOBHbBIE MPUHIUIIBI U METO/IbI OLIEHKH
KauecTBa OKpYXAlollel Cpelnbl, ee JUHAMHUKA BO BpPEMEHHM H MPOCTPaHCTBE. MexayHapoaHoe
COTPYAHUYECTBO B 00JIACTH U3YYCHHS M COXpPaHEHHUSI OMOPa3HOOOpa3usi.

Pasoen 6. I'nobanvHuvle sxonocuyeckue npodiemoi

[TonsiTue «3arpsizHEHUE OKpyXkaromen cpenb». Kiaccudukamms 3arpssHeHUN OKpyKaromeld Cpelibl.
XVMUYECKUE 3arps3HUTETN (TSHKENbIE METaJUIbl, MECTULUIBI, HUTPATBl U T. [.), UX HCTOYHUKH, a TAKXKe
npsiMoe W KocBeHHoe Bo3zeiicTBue. Kitaccmdukanus 3arps3HSONIMX BEUIECTB IO CTENEHU OMACHOCTH.
Oduznyeckoe 3arps3HEHHE (pagualioHHOE, JJEKTPOMArHUTHOE, IyMOBOE, BHUOpAIIMOHHOE, TEIUIOBOE,
CBETOBOE€), €ro HCTOYHHKH W TOCIEACTBUS JUIS JKMBBIX OpPraHM3MOB. buosjormueckoe 3arpsizHEHHE, €ro
MIPUMEPHI U TIOCIIECTBHSL. 3arps3HEHUE TBEPABIMH OTXOIaMH, TIPoOIeMa HAKOIIIICHHUS MyCOpa.

[TonsiTe TIO0GATBHOM KOJIOTHIECKON TPOOIEMBbl. DKOJIOTHISCKUN KPU3UC U €0 XapaKTePHBIE YePTHI.
Lens npu4nH rio00aIbHOTO YKOJIOTHYECKOTO KpU3Kca, TyTH BBIX0Ja U3 Hero. [lemorpadudeckast mpobdiema.
Hemorpaduueckue mpobdieMbl pa3BUTHS desloBedeckoro obmiectBa. [lonsTne nemorpaduieckoro B3phIBa.
DKONOTHYEeCKHe MPOOJIeMbI, CBS3aHHBIE C POCTOM YHWCICHHOCTH HaceneHus. [Ipobrmembl ypOaHH3aIum.
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[IponoBonbcTBeHHAs: pobIeMa, ee MpUUUHBI U caencTBus. [lytu pemenus nmpobiembl. DHEpreTHuecKas u
ceipbeBas ipobiema. [lapaukoBerit 3¢ dext. Kucnorueie noxau. Pazpymenne 030H0BoOro cios. CHIKEHUE
O0uopasHooOpa3us Kak Tjo0anbHas dKoyiorndyeckas npobiema. OmycThIHMBaHHWE Kak —IJ100ajgbHas
sKoJiornueckas mpobiema. OOe3necuBaHMe Kak TJI0OalbHAsl IKOJOTHYecKas mpobieMa. PamnoakTuBHOE
3arps3HEHUE.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3,0 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesbHasi padora 2,12 76 57
KonTakTHas camocrositenbHas paboTa 0,2 0,15
2,12
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 75,8 56,85
Buj nTOroBoro KOHTpoOJIsi: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUILIIMHBI
«be30macHOCTh KU3HEAeATeIbHOCTI

1. Leas AucuumIMHbI - GopmMupoBaHue MPoPecCHOHATBHON KYIbTYphl 0€30MaCHOCTH, TIOJ] KOTOPOH
MOHMMAETCS TOTOBHOCTb U CIIOCOOHOCTH JIMYHOCTH HCIIONB30BAaTh B MPOPECCHOHATBHOU IESATENbHOCTH
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecredeHus Oe3omacHOCTH B cepe
npo(hecCHOHANLHOM JIEATENIbHOCTH, XapaKTepa MBIIUICHUS W I[IEHHOCTHBIX OpPUEHTAIUi, MPU KOTOPHIX
BOMPOCHI OE30MACHOCTH pacCCMAaTPUBAIOTCS B KaUeCTBE MPUOPUTETA.

OCHOBHBIMU 3a7]a4aMU AUCIHUILTAHBI SBIISIOTCS:

* mpuoOpeTeHre MOHUMaHUs IPoOJIeM YCTONYUBOIO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C JESATEIIbHOCTHIO
YeIIOBEKa;

* OBJIAJICHHE MpHEMaMH DPALUOHAIMU3AIMH KU3HEACSITEIbHOCTH, OPUEHTHPOBAHHBIMU Ha CHUKEHUS
AHTPONIOTEHHOTO BO3JICHCTBUS Ha MPUPOIHYIO Cpely U obecrieueHre 0€30MacHOCTH JIMYHOCTH U O0IIeCTBa;

* popMupoBanue:
- KyIbTyphl 0€30MacHOCTH, HKOJOTMUYECKOTO CO3HAHHSI M PUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS, MPH
KOTOPOM BOIIPOCHI 0O€30MaCHOCTH U COXPAHEHUs OKpYKAIoLIeHl cpelbl paccMaTpUBAIOTCS B KadecTBe
BaXHEHIIIUX MPUOPUTETOB KUZHEICATEIILHOCTH YEIIOBEKA;
- KyJIbTypbl NpodhecCHOHATBHON O0e30MacHOCTH, CIOCOOHOCTEH Mg WACHTU(UIIUKAIIMU OIMACHOCTH H
OIICHUBAHMSI PUCKOB B chepe CBOEH MpodecCHOHANTBHON AeITeTbHOCTH;
- TOTOBHOCTH NPHUMEHEHHUs MPO(eCcCCHOHAIBHBIX 3HAHUM A1 MUHUMHU3ALUU HETaTHBHBIX KOJIOTHYECKUX
MOCNIEACTBHA, oOecriedeHus O€30MacHOCTH W YAy4IIeHWS yClIOBHA Tpyma B cdepe cBoeid
npodeccuoHaNbHOM e TEIbHOCTH;

- CIIOCOOHOCTEH K OIICHKE BKJIaJa CBOCH MPEAMETHON 00JIACTH B PEUICHHE SKOJIOTHYECKUX MPoOIieM U

npo0JsieM 0€30MacHOCTH.

2. B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI CTYAEHT J0JIKEH:

Obnadams CIETYIONTUMA KOMIIETCHIIMSIMU ¥ MHANKaTopaMu ux foctwkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namu:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA U MPUPOIHYIO CPENY, METOIBI
3alIUTHI OT HUX IPUMEHUTENBHO K cepe cBoei mpodeccnoHanbHOM 1eITeNbHOCTH

Ymemns:
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- UACHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OLICHMBAaTh PUCK UX peaju3allid, BBIOMPATh METOJbI 3aLIUTHl OT OMACHOCTEW MPUMEHUTEIHHO K
chepe cBoeli MPOPECCHOHATBHONW NEATENHbHOCTH W CIOCOOBI oOecreueHus: KOM(OPTHBIX YCIOBHIA
KU3ZHEJEATEIbHOCTH

Braoems:

- 3aKOHOJATENbHBIMH M IPABOBBIMU aKTaMU B 00JacTh OE€30MaCHOCTH M OXPaHbl OKpYXKarouleu
cpenbl, TpeOOBaHUSMH K O€30MACHOCTH TEXHHUYECKUX pErJIaMeHTOB B cdepe mnpodeccuoHanbHOMI
NEeSITEIbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BbIYAMHBIX CUTYaLIUAX;

-MIOHSATUHHO-TEPMHUHOJIOTHUECKHUM alapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMM palMOHAIU3ALMU MPO(ECCHOHATBHON JAEATETbHOCTH C LENbl0 00ecredeHus

0€30MMaCHOCTH U 3aIUTHI OKPYKAIOIICH CPEIIbI.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

1. Beenenue B Oe3omacHoCTh. OCHOBHBIE TOHATHS U OIpenesieHUs. be30macHOCTh U ycTOMYMBOE
pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEphl U TEXHOCHEPHOM 0€30MMacHOCTH.

3. Unentudukanus v Bo3ISHCTBHE Ha YEIOBEKA BPEAHBIX M OMACHBIX (DAKTOPOB CpeIbl OOMTAHMS.

Krnaccudukanus HeraTuBHbIX (aKTOpOB cpeibl OOMTAaHUS UeIOBeKa. XHUMHUYECKHWE HETaTHUBHBIE
dakTopsl (BpenHble BellecTBa). MeXaHMYECKME M AaKyCTHUECKHE KoyeOaHus, BHOpanus M IIyM.
DJIEKTPOMArHuTHbIE M3MydeHUs U Toiisl. MoHu3upyrounme H3IydeHue. DNEKTpUUecKuid Tok. OmacHble
MexaHnndeckue (aktopel. [Iporecchl TOpeHHs U TOKapOB3PHIBO- OMacHble CBOWCTBA BEUIECTB U
MmaTepuaioB. CTaTHYeCKOE ANEKTPUUYECTBO.

4. 3ammra YenoBeKa M Cpelabl OOWTAHUS OT BPEIHBIX M OMACHBIX (HAKTOPOB MPHUPOIHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXO0XKICHUSI.

OCHOBHBIE TPUHIIUIIBI 3aIIUTHI. 3alIUTa OT XUMUYECKHX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3NeHCTBHN U (usmyeckux mnonei. ObecrneueHne OE30MaCHOCTH CHCTEM,
paboTarommx TOJ JaBICHHEM. be30macHOCTh JKCIUTyaTalldd TPyOONpPOBOMOB B  XHUMHYECKOMN
IPOMBIIUIEHHOCTH. be3omacHast sKCIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOTHBIX PUCKOB.

5. OOecnieuenre KOM(OPTHBIX YCIOBUW IJIsi JKU3HU U JICSITCIBHOCTH dYeloBeka. I[loHsThe
KOM(OPTHBIX WJIH ONTHUMAJIbHBIX YCIOBUU. MUKpokIuMaT nmomerieHuii. OCBEIIEHHe U CBETOBasi cpela B
MOMEILEHUU.

6. Ilcuxodusnonornyeckue 1 SProHOMHUUECKUE OCHOBBI O€30M1aCHOCTH.

[lcuxuyeckne MpoLEecchl, CBOMCTBA W COCTOSHUS, BIMAIOIINE Ha Oe3omacHocTh. Buasl u ycioBus
TPYJAOBOH ACSITETFHOCTH. IPrOHOMUYECKHUE OCHOBBI 0€30ITaCHOCTH.

7. Upe3BbIUailHbIE CUTyallMd U METO/IbI 3aIIUTHI B YCIOBUSX UX PEATU3ALINH.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMHYECKH ONACHBIX 00BEKTaX.

Pannanmonnsie aBapuu. [Ipubopbl panmualiMOHHON, XMMHUYECKOW pa3BEIKU W JTO3UMETPHUUYECKOTO
KOHTpoJid. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEJIEHUS B YPE3BbIUAWHBIX CUTYaIUsX.
YcToiunBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKHU B UPE3BBIYANHBIX CUTYaIIHUSIX.

8. YpasneHue 6e30MacHOCTHIO JKU3HEAEATEIbHOCTH.

3akoHOJATeNbHbIE W HOPMAaTUBHBIE  TPABOBbIE  OCHOBBI  yINpaBieHHs  0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThi0. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCThIO.

4. O0beM y4eOHOM JUCHHILINHBI

Bun yaeOHO# paboThI B 3auerHbIxX B akan. B actp.
SAMHHIIAX gacax qJacax
OO61ast TpPyA0EMKOCTh AUCHUTIIIMHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGopaTopHble pabOoThI 0,44 16 12
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CamocrosiTesbHasi padoTa 1,67 60 45
KonrtakTHas camoctosTenbHas pabora - - -
[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15

CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,11 40 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KonrtakTHas paboTta — mpomMe)XKyTOYHAas aTTECTAIHS 1,0 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«/HKeHepHasi M1 KOMNILIOTEPHAas rpaguka

1 Hesb AMCUMILVIMHBI — HAYYUTH CTYJIEHTOB CIIOCO0aM OTOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (OpPM Ha
IUIOCKOCTH, BBIIIOJIHEHUIO M YTEHUIO YEepTeKeH MeToJaMH KOMIBIOTEpPHOM Tpauku M TpaBWiIaM H
YCJIOBHOCTSIM, PUMEHsIeMbIM TTpH 3ToM (ctangaptam ECKJI).

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOIIUICA JOJIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU M UHIMKATOPAMH UX JTOCTHUKECHUS:

YK-2.1; YK-2.6; YK-2.8; YK-2.10

3nams:

— CcTmocoObI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM Ha TIJIOCKOCTH;

— IpaBWJIA U YCIOBHOCTH IPU BHIIIOJHEHUH YEPTEKEN;

—  BHJIbl CHMMETPHH I'€OMETPUUECKUX (UTYP;

— BMJbI U3AETUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHUIBI Tpaduueckux HHPOPMAIMOHHBIX CHUCTEM, 0a30BYI0 TpapUUYECKYyI0 CHCTEMY,

UCTIOJIb3YEMYIO B y4eOHOM Ipoliecce.

—  Ymemu: BBINONHSITD U YUTATH YEPTEKHU TEXHUUECKUX U3JIEIUN C yIETOM JACHCTBYIOLIMX CTaHIApTOB;
— BBINOJIHATH ¥ YNTATh CXEMBI TEXHOJIOTMUYECKHX IPOLIECCOB;
— HCIIOJIb30BaTh CPENICTBA KOMIBIOTEPHOU IpaduKH IS U3TOTOBIEHUS YEepPTEkKEH.
Braoemy:
— crmocobamMu U IpreMaMu U300paKeHHsI PEIMETOB Ha TIOCKOCTH,
— rpaduueckoii cucremoii «Kommacy.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHs] YepTexeil. IIpaBuna BeImonHEeHUS U OQOPMIICHUS
yeptexei B coorBeTcTBUM ¢ ['OCT. I'eoMeTprueckre nocTpoeHus.

Paznen 2. IlpoenupoBanue reomerpuyeckux ¢uryp. Merox mnpoekuuii. Ilpsimble u Kpuble
muaun. Ilnockocts. IloBepxHocTH. I'eomerpuuecknme Ttenma. CHUMMETpHUs TEOMETPHUYECKUX (UTYD.
OmnpeneneHue HaTypalbHOIN BETUYMHBI OTpE3Ka NPsAMON U TIOCKo Gurypsl. Ilepeceuenne reomeTpuuecKkux
00pa3os.

Paznen 3. U3o0paxenuss mpeameros mo I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
JO0KYMeHTbI. M300pakeHusi. AxcoHOMeTpuueckue 4deprexu uzaenuid. Co3gaHue TPEXMEPHBIX MOJeneH
npeaMeToB. Co3/1aHne aCCOLMAaTUBHBIX YEPTEKENW HA OCHOBE TPEXMEPHOI MOJAEIH.

Buapl uznenuii 1 KOHCTPYKTOPCKUX TOKyMEHTOB. CxeMbl. Pe3pObl: 00pazoBaHue, KiaccupuKaIus,
n300pakeHre u 0003HaYECHUE HA YEPTEKE.

Paznen 4. U3o0paxenusi nerajieid 1 UX cCOeAMHEHMd. DCKU3bl U TEXHUYECKUE PUCYHKH JETaJeH.
Pe3b0oBble u3nenus u coenuHeHus. Jlpyrue BUabl pa3beMHBIX U HEpa3beMHBIX COSAMHEHUH JeTajei.

Paznen 5. Ueprexu cOopouHbIX eauHun. [IpaBuna BBITOTHEHUS W OQOPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTekeld COOPOYHBIX €IUHUII.

Pasnen 6. Komnblotepnasi rpadguka. KommeloTepHas rpaduka H periacMbie €10 3aadM.
I'paduueckue 00BEKTHI, IPUMHUTHBEI, aTPHOYTHI, CUHTE3 H300pakeHus. [IpencraBnenue BuaeonHpopMaun
U ee MalinHHas reHepanusi. COBpeMEHHbIE CTaHIAPThl KOMIBIOTEPHON Tpaduku, rpaduyueckue sS3bIKH U
metadaiinel. Peanusanms anmapaTtHelx Moaynedl rpadudeckoit cuctembl. OCHOBHBIE Trpaduueckue
QITOPUTMBI Ha TUIOCKOCTH U B IIpocTpaHncTBe. [Iporpammubie rpaduueckrue CUCTEMBI M UX IPUMEHEHHE.
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4 O0beM yueOHO TUCUUIJIMHBI.

Beero CemecTtp
Bun yuebHo# paboThI ! 2
3E Axkan. 3F Axkan. 3E Axkan.
q. q. 9.
OOu1ast TPYA0EMKOCTh IUCIUTIMHBI 7 252 4 144 3 108
KonTakTHasi pabora — ayIMTOPHBbIE 222 30 133 48 0,89 32
3aHSITHSA:
B TOM 4HcJje B popMe NpaKkTHYeCKOii 1,44 52 0,72 26 0,72 2
MOATOTOBKH
Jlexuuun 0,44 16 0,44 16
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIE B GOopMe MPAKTHUECKON 1,44 59 0.72 2% 0.72 2%
MOAITOTOBKH
CamocrosiTesbHasi padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATE b HAs pabora 0.8 0.4 0.4
(3a4eT C OLEHKOM)
Kypcogas pabora 35,8 35,8
KonTaktHas CaMOCTOATE b HAs pabora 478 0.2 2,67 2.11 0.2
(mpuem KypcoBoii pabOThI)
IToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocTosTenbHOe U3YUYeHUE Pa3/IesioB 99.2 77.6 1.6
JUCIUIUTAHBI
3ader ¢
3auer ¢ OIIEHKOIi,
Bua uTOroBoro KOHTpoJIf: .
OLIEHKOii KypcoBasi
padora
Beero Cemectp
Bun yuebHo# paboTh ! 2
3E Actp. 3F Acrp. 3E Actp.
q. q. 9.
OOu1ast TPYA0EMKOCTh IUCIUIIIUHBI 7 189 4 108 3 81
KonTakTHasi pabora — ay1MTOPHbIE 222 60 133 36 0,89 24
3aHSITHSA:
B TOM 4HcJje B gopMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 195
MOATOTOBKH
Jlexuun 0,44 12 0,44 12
[Ipaktrueckue 3austus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HUCIIE B OopMe MPAKTHUECKON 1,44 39 0.72 195 | 072 | 195
MOATOTOBKH
CamocrosiTesbHast padoTa 4,78 129 2,67 72 2,11 57
KonTakTHas CaMOCTOATE b HAs pabora 0.6 03 0.3
(3a4eT C OLEHKOM)
Kypcogas pabora 26,85 26,85
KonrakTHas CaMOCTOS T IbHAs pabota 478 | 0.15 | 2.67 2.11 | 0.15
(mpuem KypcoBOit pabOTHhI)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 74.4 58.2 16.2
JVCITUTUTAHBI
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3auer ¢
3auer ¢ OIIEHKOIi,
Bua uTOoroBoro KOHTpoJIs: .
OLICHKOM KypcoBasi
pabora

AHHOTanuUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IIpukaagHas MeXaHUKA»

1 Heab IMCUMILUIMHBI — HAYYUTh CTYACHTOB TBOPUECKOMY IMOJXOJY K BBIMOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTh, )KECTKOCTh U YCTOWYMBOCTD JIEMEHTOB KOHCTPYKLIMM, J€TaNe U y3J10B MAIUH U
anmnaparos.

2. B pe3yabTrare u3ydyeHUus JUCHHUILUIHHBI 00y4YAI0IIUICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

VYK-2.1; YK-2.2; YK-2.4; VK-2.7; VK-2.8; YK-2.9; YK-2.10

3namu:

— OCHOBHBIE YPAaBHEHUS U METO/IbI PELICHHUS 3a7a4 COIPOTHUBIICHHUS] MAaTEPUATIOB U JA€TAJIEH MalllUH;

— OCHOBHBIE METO/Ibl PACUETOB HAa MPOUYHOCThH, KECTKOCTh U YCTOMUYUBOCTH JIEMEHTOB KOHCTPYKIUN
MAallvH ¥ anmnaparos;

— OCHOBBI TEOPUH pacyeTa JIeTajei U y3JI0B MAIlIMH U alapaToB XUMUYECKON TEXHOJIOTUH.

Ymemu:

— IPOBOJIUTH PACUEThI JIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METO/IOB CONIPOTUBIICHUS] MAaTEPUAIIOB;

— PacCUUTHIBATh U KOHCTPYMPOBATH JETAIN MAIIHH I10 UCXOIHBIM JAHHBIM;

— MPOU3BOAUTH PACYETHl MO OCHOBHBIM KpPUTEPHSIM pPabOTOCIOCOOHOCTH ¥ KOHCTPYHPOBAHUS
neTajied MalllyuH.

Braoems:

— HaBBIKAMM pacyeTa CONPOTUBIICHUS MAaTEPUATIOB AHATUTUYECKUMHU METO/IaMU;

— HaBBIKAMH BBIOOpA MAaTEPUAIIOB IO KPUTEPUSIM ITPOYHOCTH;

— pacyeTaMM THUIIOBBIX J€TAJIEN MalllMH, MOJb3YsCh clipaBouHor nuteparypoit u 'OCTamu.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Paznen 1. Onpenesenue peakuuii omop. PacrsikeHue-cikatue. AOCOTIOTHO TBEpAOE TEO.
DJIEMEHThl CTaTUKH. YpaBHEHHUs paBHOBecusA. OCHOBHbIC JOMYIIEHUS M MPUHLMIBI CONPOTUBIICHUS
MatepuanoB. Hampspkenus, nedopmanuu u nepemenieHus. 3akoH ['yka. [locTtpoeHue smiop BHYTpPEHHUX
YCUJIMH, HANPSHKEHUH U IepeMeIlieHI. Y ClIoOBHE MPOYHOCTHU MPHU PACTSDKEHUH (CHKATHH).

Paznen 2. Kpyuenue. U3ru6. 3axkon ['yka mpu casure. BHyTpeHHHE cumiioBble (DaKTOpBI TPHU
Kpy4eHUHU. YCIOBHE MPOYHOCTH NMpU KpydeHww. [loHsATHE uymcTOoro m momepeyHoro u3ruOos. [IpaBumia
MOCTPOCHHUS IO MONEPEYHBIX CHII U U3rHOA0IUX MOMEHTOB. Y CJIOBUE MPOYHOCTH NP U3rHode.

Paznen 3. CuoikHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOpUU HANPSKEHHOTO COCTOSHUS U
TUTIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocyabl. OmpenerncHue HampsHKEHUH M0 O0e3MOMEHTHOW TEOpHH.
Pacuer cxaThIX CTEpKHEW HA YCTOMYHUBOCTb.

Paznen 4. Jleraam mammu. CoeuHeHHs aeTajied MamvH. Banasl U OCH, UX ONOPBHI U COEAUHEHHS.
MexaHnnveckue nepeaadu.

Pazgea 5. Pacyer XMuMHMYECKOro anmapara ¢ MEXaHU4eCKHUM IepeMelIuBalIUM YCTPOHCTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB. PacueT OCHOBHBIX I'€OMETPUYECKUX pa3MepoB armapara. Beibop
¢mannes, npuBona. Pacuer ¢manueBoro coenuHenus. Beidop memanku. Pacyer memanku Ha MpOYHOCTb.
Pacuer mmoHku B cTynwuIe Memanku. Pacder Bajia Memaaku Ha BUOpOYCTOMYMBOCTh. PacueT Bana Memranku
Ha TPOYHOCTh. BBIOOp M pacueT KOMIUICKTYIOMUX 31eMEeHTOB. OQopMieHHE MOSICHUTEIHLHOW 3alHCKH.
Yeptexx oOiiero Buaa ammapara ¢ BUJamMH, pa3pe3aMu, CEYEHUSIMU M BBIHOCHBIMHU 3JIEMEHTaMH, JAIOUIMHU
MOJTHOE TIPEJICTaBICHHE 00 €ro yCTPOMCTBE U MpUHITUIE paboThl. UepTeku COOPOUHBIX CIUHUI] U JCTaJICH.
Odopmnenue cnenubuxanum.

4 O0bem yueOHO TUCUUIJINHBI.

Cemectp
3 | 4

Bun yueGHOM paboThI Bcero
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3E Axkan. 3E Axkan. 3E Axap.
q. q. 9.
O61mas TpyA0eMKOCTb JHUCLMILIUHEL 6 216 4 144 2 7
KonTakTHasi pabora — ay1MTOpHBIE
O —— 2,22 80 1,33 48 0,44 16
B TOM 4HcJje B gopMe NpakTHYeCKOii 1,44 52 0,72 26 0,22 3
NMOJITOTOBKH
Jlexuun 0,89 32 0,89 32
[Ipaktuueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 57 0.72 2% 0.22 3
MOJITOTOBKH
CamocrosiTesbHas padora 3,78 136 2,22 80 1,56 56
KonTakTHas camocrositenbHas padboTa
. 0,4 0,4
(3a4eT C OLEHKOM)
KypcoBoii nmpoekt 55,6 55,6
KonTakTHas camocrosiTenbHas paboTa 0.4 0.4
(mpueM KypcoBOTro MPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue padboTh 18 18
[ToaroToBka K KOHTPOJIBHBIM paboTam 18 18
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 136 436
JUCIUTUTAHBI
3aver ¢ KYPCOBOM
Bua uTOroBoro KOHTpoJIA: .
OLICHK O NMPOEKT
Beero CemecTtp
Bun yuebHOM paboTh 3
3E Actp. 3E Acrp. 3E Actp.
q. q. 9.
OO6m1ast TpyI0€MKOCTh TUCITUILIUHBI 6 162 4 108 2 54
KonrakTHas padora — ayiuTopHbIE
e — 2,22 60 1,33 36 0,44 12
B TOM 4mucJje B popMe NPaKTHYECKOI 1,44 39 0,72 195 | 0,22 6
MOITOTOBKH
Jlexumuun 0,89 24 089 24
[Tpaktrueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 39 0.72 195 | 022 6
MOAITOTOBKH
CamocTosiTesbHasi padora 3,78 102 2,22 60 1,56 42
KonTakTHas camocrosiTenbHas paboTa
N 0,3 0,3
(3a4eT C OIEHKOM)
KypcoBoii npoekT 41,7 41,7
KonTaktHas camocrositenbHas paboTa 03 0.3
(mpuem KypcoBOTO MTPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckne paboTsl 13,5 13,5
[ToaroToBka K KOHTPOJBHBIM paboTam 13,5 13,5
CaMocTosTenbHOE N3yUeHUE Pa3/IesioB 32,7 297
JUCIUTUTAHBI
3ayer ¢ KYPCOBO#
Bua uToroBoro KOHTpoJIs: .
OlIeHKOI NPOEKT
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IIpouecchl 1 anMapaTbl XMMHYECKO TEXHOJIOTHIDY

1. lleap AMCHUIIMHBI - BMECTE C JUCIUILIMHAMH OOIIEH XMMHUYCCKOM TEXHOJIOTHH, XMMHUYSCKUMU
MPOIIECCAaMH B PEAKTOPaMU U APYTUMHU, CBSA3ATh OOIIEHAYYHYIO M OOIIEUHKEHEPHYIO TOITOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXOAMMO MpHU TMOATOTOBKE OakalaBpoB IO JAHHOMY HANpaBIEHUIO MJS Hay4dHO-
UCCIIEIOBATEIbCKON U MPAKTHUECKOW pabOThI HA MPEATIPUATHUSAX.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHbI 00y4AaI0IIHUACH 10JIKEH:

OO6nagath cneayoUMMI YHUBEPCATbHBIMU KOMITIETEHIIUSAMU U UHIUKATOPAMHU UX JTIOCTHXKEHUSI:
YK-1-VK-1.1, YK-1.2, YK-1.3, YK-4.

YK-2 - YK-2.3.
YK-3 - VK-3.3.
YK-8 - YK-8.4.

Obnanate cleayloUMMH  OOIIENPOPECCHOHATHHBIMI ~ KOMIIETEHIIMSAMA M = MHIUKATOPaMU — HX
JOCTHKECHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

Ob6nagath cneayoumMMi NpodecCHOHaTbHBIMUA KOMIETEHIMSIMU U HHAUKATOPAMH UX JOCTH)KCHHUS:
K-1 - [1K-1.1, IIK-1.2, TIK-1.3.

3namo:

— OCHOBBI TEOPUHU TIEPEHOCA UMIYJIbCa, TEIIa U MACCHL;IPUHIUIBI (PU3UIECKOTO MOJCITUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS JIBMXKECHUS KUIKOCTEH; OCHOBBI TEOPUH TEILIONEPEIaul; OCHOBBI TEOPUH
Maccolepeayl B CUCTEMaxX CO CBOOOJHOW W HEMOABIIKHOHM rpaHuilel pasznena (as; TUIIOBBIE MPOIECCHI
XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIUE annapaTsbl 1 METO/bI UX PACUETa;

— METOJIbl TIOCTPOEHUSI SMIIMPUYECKUX U TEOPETHUYECKUX MOJENeH XUMHUKO-TEXHOJIOTHUYECKUX
IIPOLIECCOB.

Ymems:

— OMNpEAeNiaTh XapakTep ABM)KEHHUS >KMIKOCTEM M Ta30B; OCHOBHBIE XAapAaKTEPHUCTHKU IPOLIECCOB
TEIUIO- W MAacCCOMepeaadd; pacCUYUTBhIBaTh MapaMmeTpbl W BHIOWpaTh ammaparypy s KOHKPETHOTO
TEXHOJIOTMYECKOr0 MPOLECcCa;

— PpacCUMTHIBATh OCHOBHBIC XaPAaKTEPUCTUKU XUMHKO-TEXHOJOTHYECKOTO IMpoliecca, BHIOUPATH
PalMOHAIBHYIO CXEMY.

Bnaoemy:

— METOJaMH TEXHOJOTMYECKMX pPAcCye€TOB OTHENbHBIX Y3JO0B U  JeTaleil XUMHUYECKOIO
00opyIoBaHus;

— HaBBIKaMHU [MPOEKTUPOBAHUS TUIIOBBIX AIlIapaTOB XMMHYECKOW MPOMBIIIJIEHHOCTH;

— METOJIaMU OTIpeICNICHHUs PAIIMOHAIBHBIX TEXHOJIOTHUYECKUX PEKUMOB pabOTHI 000PYAOBAHHUS.

3. Kpartkoe cogep:xanue JUCUMILJIMHbI.

Paznea 1. 'mapoaguHaMuyeckue Npouecchl M annaparbl XUHMHYeCKOM TeXHOJIOTHH.
1.1. Beenenue B jucuumiinHy. OCHOBHBIE MOHATHS W OLIPEACIICHHUS.

[Mpenmer mucuunmuasl «[Ipomecchl u ammaparbl XHMHYECKOW TexHojorum». Kriaccudukarus
npoueccoB. HernpepsIBHBIE U TEPUOINYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH IMIPOILIECCOB W OOINME MPUHIUIBI pacyera ammapaToB XHUMHYECKON
TEXHOJIOTHH.

Kunkoctn m rasel. Kmaccupukamms xunkocreit. MaeanmbHas >KuakocTh. KamenbHble W ympyrue
*Kuakoctu. Cusbl, JEHCTBYIOIIME B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHbIE. HampsikeHus B )KUIKOCTAX U
ra3ax (TaHTeHLMAJIbHbIE U HOpMaJibHbIE). CBONCTBA KUAKOCTEH.

Mopenb HenpepbIBHOM cpeabl. [ToHsTHE HU3NIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OCHOBEI TEOpUU TIEPEHOCA.

OcHOBBI TeOpHUU ABJICHUH NEpPEHOCA: aHAJIN3 MEXAaHU3MOB, MOJIETIMPOBAHUS U pa3paboTKu 0000IIEHHBIX
METOJIOB pacueTa THAPOMEXAaHWYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX TMPOIECCOB M  amiapaToB.
DOEeHOMEHOJIOTHYECKUE 3aKOHBI MEPEHOCAa UMIYJIbCA, MACChl U SHEPTrUU. MOJIEKYJISIPHBIM U KOHBEKTUBHBIN
nepenoc. O01mre 3aKOHOMEPHOCTH THAPOAUHAMUKH, TEIUIONEpEaaud U Macconepenayn. B3auMocBs3p 3TUX
IIPOLIECCOB B MPOMBIIIJIEHHOM annaparype. Poib sBlIeHHI epeHoca IPU XUMUYECKHUX MTPEBPAIICHUIX.
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MarepuanbHble ¥ DJHEpreTuyeckue (TelyIoBble) OallaHChl; OIpPENCIIEHHE MAaCCOBBIX ITOTOKOB H
SHEPreTUYECKHUX 3aTpatr. Y CIOBUs PaBHOBECHS M ONpEEIICHUE HalpaBIeHHs MpoleccoB neperoca. O0mumii
BUJ] YPaBHEHUH CKOPOCTHU MPOLECCOB; IBMKYIINE CUIIBI M KMHETHYECKue KodpuuueHTsl. JIuMutupyromume
CTaJuH.

1.3. I'unpocraruka.

Huddepennmanpapie ypaBHeHHUST paBHOBecHst Diiepa. [lokosmascs )KUIKOCTh MO JIeHCTBHEM CHITBI
TsokecTH. OCHOBHOE YpaBHEHME TI'MJIPOCTAaTUKU. [lpakThyeckue MNPHIOKEHUS OCHOBHOTO YPaBHEHMUS
TUAPOCTATUKH.

1.4. 'maponnHaMuka.

bajanc cun npu  OBMKEHHHM BS3KOW HECKUMAEeMOM JKMIKOCTH. YPaBHEHHE HEPa3pbIBHOCTHU
(crutorrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CTokca 1 ero GU3HUIEeCKU CMBICIL.

[TonoOHoe mnpeoOpa3oBanue ypaBHeHus HaBbe-CTokca. be3pasmepHble NepeMeHHBIE - KPUTEPHH
ruApoaIuHaAMUYecKoro nmomoous (Dinepa, Pelitnonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HYECKHI CMBICIH;
napaMeTpuueckue kputepuu. KpurepruanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUAKOCTH.

VYpaBHeHHE ABWXKEHHUS Oiiepa. DHEpreTHYecKuid OajaHC CTAllMOHAPHOTO MABWKEHHUS HJICaTbHON
KUJKOCTU. YpaBHEHUE bepHyUIM U1 UACAIBHONU U PEAIBHOM KUAKOCTH. Ero nmpaxkruueckue NpUioKeHUs
(ucreuenue kumkocrend, TpyOka Ilurto-Ilpanatns). [IpuHOMIBI W3MEPEHHS CKOPOCTEH M PacxoJioB
KHUJIKOCTH JPOCCEIbHBIMH MPHOOpaMH U MHEBMOMETPHUYECKUMHU TpyOKamu. OmpenesieHue pacxooB IpH
VCTEYEHUU KUAKOCTEN yepe3 OTBEPCTUS NN HACAIKU.

I'uapoarHamMuyuecKkue pexKUMBbI IBHKEHUS KUAKOCTEH: TJaMUHAPHBIA U TYpOYJICHTHBIM.

Yucno PeiiHonpaca M e€ro KpUTHYECKHE 3HAUeHUsA. MeXaHW3Mbl JIAMUHAPHOTO U TYpOYJICHTHOTO
tedueHuil. Ilonsitue typOynentHoctu. IlpencraBieHus O THAPOAMHAMHUYECKOM MOTPAHHUYHOM CJIO€ IPH
TEYEHUU 110 TpyOaM M KaHajaM M TpU 0OTEKaHUU TeJl.

Pacuer nuameTpa TpyOOIpPOBOJOB U anmapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONITUMAJIBHOTO TMaMETpa
TpyOOIIPOBOIOB.

Pacnpenenenne ckopocTeid o pagunycy TpyObl OCTOSITHHOTO CEUSHHsI IPH JIAMUHAPHOM CTAI[MOHAPHOM
TEYEHUU.

Teuenne B TpyOax u kaHanax. OnpeAemnsiomui MonepeyHblid pa3Mep MOTOKA B KaHAIaX MPOU3BOJILHON
(bopMBbI: TUAPABINYECKHUI paAlyC, SKBUBAJICHTHBIN 1UaMETp.

I'mppaBinueckoe CONPOTUBICHUE IPU TEUEHUM JKUIKOCTEM M ra3os. Pacuer morepp Ha TpeHHE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe conpoTuBaeHUsA. COOTHOIIEHNUS U HOMOTPAaMMBI JIJIsi pacdeTa
KodpduureHTa TpeHus. 3aBUCUMOCTH MEXIY pacxXoJoM M IepenazoM aasieHus. Pacdyer Hamopa uis
nepeMenIeH s JKUKOCTeH yepes cucteMy TpyOOoIpoBOIOB U alllapaToB.

1.5. Ilepemenienune >kUIKOCTEM.

[lepemenienne >XUIKOCTEH C MOMOIIbIO MAIlIWH, MOBBIIAIONINX JaBieHHe. OO0beMHbIE (TOPIIHEBHIE,
pOTAIMOHHBIC U Jp.) U JTUHAMHYecKHe (LEeHTPOOEKHBIE, OCEeBble M Jp.) Hacochl. OCHOBHBIE MapaMmeTpbl
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAIIOP, MOITHOCTH, KIT/I.

Pacuer Hanopa u nmorpe0isieMoil MOITHOCTH; 1MOA0Op ABUTaTeNs K Hacocy. OnpeneneHue TOMmyCTUMOM
BBICOTHI BCACBIBAHHUS. SIBIEHNE KABUTALIMU U €r0 IPEIOTBPALCHHE.

OcoOenHocTH paboOThI, COTMOCTaBICHHE M O0JACTH TMPUMEHEHHS OCHOBHBIX THIIOB HAaCcOCOB -
IEHTPOOEIKHBIX, TOPIIHEBBIX (IUIyHXKEepHbIX) W Ap. CBsa3p Hamopa, wmommuoctd u  KIII ¢
IPOM3BOIUTENBFHOCTBIO (XapaKTEPUCTHUKU HAcOCcOB). PaboTa HacoCOB Ha CeTh W MX BBIOOP; peryJupoBaHHE
MIPOU3BOJUTEIBHOCTH.

Pa3nes 2. TenJioBble mpouecchl H annaparbl XHMHYECKONH T€XHOJIOTHH.
2.1. OCHOBHBIE NOHATHS U ONPEEIICHHS B TEIIONEpeaaye.

OCHOBHBIE TEIJIOBBIE MTPOLIECCH] B XUMUYECKON TEXHOJOTUU: HarPEBAHNUE U OXJIAKACHHUE, KOHJIEH AU
MapoB U UCHAPEHUE KUJIKOCTEH.

CrannoHapHbI 1 HECTALIMOHAPHBIN NEPEHOC TEIUIOTHI. TeMIlepaTypHOE MoJje, TPaAUeHT TEMIIEPATYPhI
Y TEIUIOBOM MOTOK; TEIUIoNepenaya M TeIIooTAada. TeMmneparypornpoBOJAHOCTh — TEMJIOMHEPLHOHHBIE
CBOMCTBA Cpepbl.

2.2. IlepeHoc sHepruu B popMe TETIOThL.
TennoBoil OamaHc Kak YacTHBIA cilydail sHepreTuueckoro Oananca. OmpeneneHue TEIUIOBOW Harpy3KH
anmnapara Ipy U3MEHEHUHU U 0e3 U3MEHEHHUs arperaTHOro coctosiHus. Pacxon TeroHocurenei.
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HuddepennmanbHoe ypaBHEHHE NTEpeHOCa SHEPruH B popme TerioTsl, ypaBHeHue dypre-Kupxroda u
TEIJIONPOBOJHOCTH.

CrannoHapHbIi IEPEHOC TEIJIOTHI Yepe3 MIIOCKUE U LUIMHAPUYECKHE CTeHKU. CoueTaHue MEXaHU3MOB
nepeHoca TeraoThl (TeIIONPOBOAHOCTH, KOHBEKIIUH, U3JIYUEHHUS).

KonBexkTuBHBIN NepeHoC TeIoThl. bespasmepHbie nepemenHble — uncna Hyccenbta, Ilexne, [Ipanaris,
I'pacroda, ®ypre. PacueT k03¢dHUIMEHTOB TEIIOOTIaYHM TP BBIHYKICHHOW U €CTECTBEHHOW KOHBEKIIUH.

TenmooOMeH npu uM3MeHeHHM arperaTHoro coctosHus. Konnencauums mapos. ®opmyna Hyccenbra.
TennooOMeH Ipy KUTICHUH.

PannanTHbIM TemmonepeHoc. Bzanmuoe uznydeHue Teia. PainaHTHO-KOHBEKTUBHBIN MEPEHOC TEIIOTHI.
Pacuer nmotepp TEmIOTHI anmnaparaMyd B OKPYKaOIIYIO CpEAY M TEII0BOM H30sa1uu. OCHOBHOE ypaBHEHHUE
TEIJIoNepe1adu.

2.3. Tenznonepenaya B IOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Temonepenaya B MOBEPXHOCTHBIX TEMIOOOMEHHHUKAX. AJJIUTUBHOCTh TEPMUYECKUX COMPOTHUBIICHUH.
Cpenuss nBwxkyias cuia Tteruionepeaadd. OnpeaeneHue CpeaHEW IBUKYIIEH CUIbl B ammaparax
pa3IMYHBIX KOHCTPYKIMH. B3anmMHOE HampaBieHHUE ABUKECHHS TEIUIOHOCUTENEH. PacueT MmoBEpXHOCTH
TEMI000MEHHUKOB.

CnocoObl MOJBOMAa U OTBOJA TEIUIOTHI B XMMHMUYECKOH TexHonoruu. TpeOoBaHUs, MpeabsIBIseMble K
TeruioHocuTensiM. OOOTpeB BOASHBIM MAapOM, BBICOKOTEMITEPATYPHBIMU OPTaHUYECKUMH TEIUIOHOCUTEISIMH,
TonmouyHbiIMA  Ta3zamMu. CmocoObl  amekTpooborpeBa. OTBoa  TEMJIOTHI  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMH TETLIOHOCUTEISIMHU.

TernnooOMeHHbIe anmapathl; X kiaccuduxanys. OCHOBHbIE THUIIBI TOBEPXHOCTHBIX TETNIOOOMEHHHUKOB
(TpyOuarple, TUTACTHHYATHIC, ammapaThl C MEPEMENIMBAIOIIMMU YCTpOHCTBaMU U T.A.) CMecHTeIbHBIC
TEII000MEHHUKH: TPAaTUpHU, KOHACHCATOPhl cMelleHus. BrIOOp onTUManbHBIX KOHCTPYKLUUNA M YCIOBHMA
IKCIUTyaTallii TETJI00OMEHHBIX amnmapatoB. OCHOBHBIE TEHICHIIMH COBEPIICHCTBOBAHMS TEIJIOOOMEHHBIX
anmaparos.

Paznen 3. Ilpomeccsl M anmaparbl pasjejieHHsi TOMOTE€HHbIX CHCTeM (OCHOBHbIE MacCOOOMEHHbIe
NPoLecChl).
3.1._OCHOBHBIE IOHATHS U ONIPEACIICHUS] B Maccolepeaaye.

Knaccudukanus mnporeccoB maccooOmena. OCHOBHBIE TOHATUS W ompeneneHus. llpoueccsl co
CcBOOOTHOM M (PpUKCHPOBAHHOM TpaHuUIlel pasnena ¢a3 u ¢ pa3Aesonieit ¢ha3pl meperopoaKoi (MemMOopaHoit).
Hocurenu u pactpenensemsie BemectBa. CriocoObl BRIpaKEHHsI cocTaBa ¢as.

OU3NKO-XUMHUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoIleccoB. PaBHOBECHBIE YCIOBHUSI M OIpeAeieHUE
HampaBiieHus mnepeHoca BemectBa u3 (assl B (dazy. Kosdduuuments: pacnpenenenus. [lonstue o
Maccorepeiaye 1 MaccooTaue.

KoHnieHTpannoHHoe mose, rpaiueHT KOHIICHTPAIUH, OOIINN U yISIbHBIN MOTOK Macchl. MoJeKysapHas
nuddy3ust B KUIKOCTAX, razax (mapax) u TBEPAbIX Tellax.

3.2. MexaHu3Mbl IEPEHOCa MACCHI.

YpaBHeHHE HEPa3pbIBHOCTH ISl IBYXKOMIIOHEHTHON CHUCTEMBI.

JuddepennnanbHoe ypaBHEeHHE KOHBEKTUBHOTO IIEPEHOCA MAacChl B OMHAPHBIX Cpefax.

Juddy3noHHBIN MOTPaHUYHBIN CJIOW; TPOPUITH KOHIICHTPAIMI U CKOPOCTEH B TOTOKAX.

Koadpdpunments maccootnaun. OCHOBHBIE MOJIENTbHBIE TIPEACTABICHUS O MEXaHU3ME MAaCCOOTIAuH.

MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Uucima Hyccenbra, [lekne, [Ipanarisa, @ypse u ap., ux
(bu3MYECKU CMBICI, aHAJIOTHHM C TEIUIOBBIM IMOJ0OMEM MPUMEHHUTENBHO K Ta3aM U JKUIKOCTSIM. Pacuer
KO?(p(UIIMEHTOB MAaccoOTJaud B amnmaparax pas3dyHbIX THIIOB [0 YypaBHEHUSM C Oe3pa3MepHbIMU
MEePEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHeHHE Maccomnepenadd. CoOOTHOIIEHHE MEXIy KoddduimeHtaMmu
Maccolepeayl M MacCOOTIaud, aIJAUTUBHOCTh NU(PY3MOHHBIX compoTuBieHui. MHTeHCHpuKanus
Maccorepeiayyl myTeM BO3JAeHCTBYS Ha JUMUTHPYIOIIYIO CTaIHIO.

BrusiHue ycrnoBuii (TemmepaTyphl, JaBiCHHS, KOHIICHTpAIMi) HAa HAMpaBICHHE MacCONEpeHoca Ha
npuMepax adcopOIny; MPUHIUIIB BEIOOpa aOCOPOCHTOB.

3.3. ®a30Bo€ paBHOBECHE.

MartepuanbHblii  0anaHC HENPEPBHIBHOIO YCTAaHOBHBIIETOCS IIpolecca MpH pa3iMyYHbIX crocobax

BBIPQXXCHHS COCTAaBOB (a3 U MX PACXOJIOB; ypaBHEHUS pabOUnX JTUHUIA.
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[IpenenpHBIC KOHIEHTPAIIMH PACTIPEILIIIEMOT0 KOMIIOHEHTa B OTAAIONICH U M3BJICKaromen Qaszax s
MPOTUBOTOYHBIX MPOIECCOB. MaKCUMaabHO BO3MOXKHAsi CTEMEHb M3BJICUYEHMS, MHUHUMAJIbHBIA U
ONITUMAJILHBIA PACXO/bl U3BJIEKAIOLICH (hazbl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX annapaTros.

Pacuer momepeyHoro ceueHus (IMaMeTpa) KOJOHHBI, MPEACIbHO JOMyCTUMAass U IKOHOMHUYECKH
ONTHUMAJIbHAS CKOPOCTH CIUIONIHOMN (ha3bl.

PanroHanbHEI  BRIOOpP B3aMMHOTO HANpAaBIEHUS JBIDKEHUS (a3 W OpraHu3alui IOTOKOB B
MaccOOOMEHHBIX amnmnaparax. Pacyer MaccoOOMEHHBIX MPOLIECCOB M almaparoB MJs CHCTEM C OJHHUM
pacnpenenseMbiM KoMIoHEHTOM. OCHOBBI pacueTa BbICOTHI MaCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U
CTYIEHYAThIM KOHTaKTOM (pa3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KOA(PPUIIMEHTOB Maccomepeadn
U Ha OCHOBE IMOHSATHUS TEOPETHUYECKOHN CTymeHu paszzieneHus. [loHsTHe yucia equHUI] IepeHoca U BBICOTHI
equHubl nepeHoca. daktop wmacconmepenaun. CpenHsis ABMXKYIIAs CHIIa Maccolnepenadyd. BrusHue
MPOJOJIBHOTO TepeMeIIMBaHus Ha CpPEIHIOI JBIDKYILYIO cuily Maccomnepenaud. Ilpouenypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX Kod(pduuueHTax maccomnepenayu. ['paduueckuil U aHATUTHYECKUN METOJBI
pacuera.

Pacuer BBICOTHI MacCOOOMEHHBIX ammapaTroB CO CTYMEHYaThIM KOHTAKTOM ¢a3. Dh(HEeKTUBHOCTH
cryneHn 1o Mbopdpu. Csa3p umcma eaunull nepeHoca u JokamsHoro KIIJ[ crymenu mo Mbpdpu.
UncneHHBI pacdeT «OT CTYNEHU K CTYNEHW» M ero rpauueckas MHTEPIpPETalys C HCIOIb30BAHUEM
«KUHETUYECKOW JTUHUMY». YUeT cTpyKTypbl moTokoB U KIIJI Tapenkn. OcoOeHHOCTH pacueTa TapeinbuaThiX
KOJIOHH Ha OCHOBE MOHSTHSI TEOPETHUUECKOU Tapenku. Uucno NeHCTBUTENbHBIX U TEOPETUUECKUX TapesoK.
D¢ hEeKTUBHOCTH TapEIKH.

PanmonanbHBIE  BRIOOpP B3aMMHOTO HANpAaBIEHUS JBIDKEHUS (a3 W OpraHu3alud IOTOKOB B
MacCOOOMEHHBIX armaparax.

3.5. AGcopbuus.

OO0muye NpUHLUIBI YCTPOMCTBA M KiacCU(HKAIUS ammapaToB Uii MacCOOOMEHHBIX IPOLIECCOB B
cucreMax "ra3(map)-xKuakocts". OcoOOEHHOCTH KOHCTPYKIUN abcopOepoB.

OcHoBHble THUNBI W 0OJacTH mNpUMEHEHHs a0copOepoB: HaAcaJO4YHbIE U TapenbyaThle KOJOHHBI,
anmaparhl CO CIUIONIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaKHBIM CIIOEM, ammapaThl ¢ AUCIEPTUPOBAHUEM
KUJKOCTH.

CxeMmbl abCOPOIIMOHHO-IECOPOIIMOHHBIX YCTAaHOBOK C BBIJIETICHUEM U3BICYCHHOTO KOMIIOHEHTA |
pereHepanueit abcopOeHTa (AecopOIMelt TpH TOBBIIICHHOW TeMIeparype, NOHMWKCHUEM JaBJICHUS,
OTIYBKOM MHEPTHBIM HOCHUTEIIEM).

3.6. Juctumnsaius. Pextudukarus.

Paznenenue nucTuiUIsAIiMeil )KUIKIUX TOMOT@HHBIX CMECEH M COKMKEHHBIX Ta30B; 00JIACTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUS MTPOLIECCOB MPHU PA3IUYHOM JABICHUU.

[TapokMAKOCTHOE paBHOBECHUE Ul CUCTEM C IIOJHOM U OTPAaHMYECHHOW B3aHMMHOW PAaCTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTh pa3/eJeHHs] KOMIIOHEHTOB JUCTHIISIUOHHBIMH MeToAamu. Pacuyer
paBHOBECHS JIJIS HIeaTbHBIX OMHAPHBIX CMECeH.

[Ipoctast u ¢paknuoHHas TIEPETOHKA; MEeperoHka c¢ nediermanueir. MarepuanbHbIN OanaHC, pacder
BBIXOJIa TIPOJIYKTa W €ro CpPeAHEro cocTaBa NpU MEperoHke OuHapHbIX cMmeceld. CXeMbl YCTaHOBOK.
TenioBbie GaslaHCHI U pacyeT pacXo 0B TEIJIOHOCUTENEH Al ATUX MPOIIECCOB.

Pextudukanus. DOHU3UKO-XMMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJIOBUM IPOBEICHHUS IPOIIECCOB.
CxeMbl yCTaHOBOK JIJISI HEMPEPHIBHOW M MIEPHOIUIYECCKON pekTH(HUKau OuHapHBIX cMeceld. OcOOeHHOCTH
YCTPOMCTBA ammapaToB (HACAJOYHBIX M TapeNbuaThIX KOJOHH) M BBIOOpA PEXKUMOB HX pabOTBI MpHU
pexktudukanuu (1Mo cpaBHEHHIO C aOcopOruei). OCOOEHHOCTH YCTpPOWCTBA W BapUaHTHI PabOTHI
Ucrapuresei u nediaerMaTopos.

MonenupoBanue M pacyeT MPOLECCOB M ammapaToB MpPU HENPEpPbIBHOW peKTU]UKAIMK OUHAPHBIX
cucteM. OCHOBBI YHCIICHHOTO U IpadoaHaAIUTUYECKOT0 METOI0B. MaTepuanbHbiid OanaHc. Paboune nuHuM.
OnpenenieHne MUHUMAJIBHOTO M padouero ¢iermMoBoro 4yucia. TemioBod OamaHC W pacdeT pacxooB
TeruioHocuteneil. [[pUHIUMIBI TEXHUKO-9KOHOMHYECKOH ONTHMU3AINU MPH pacdeTre padodero ¢ierMoBOro
yHclia, pa3MepoB ammaparypbl U 3Heprernyeckux 3atpar. OCHOBBI pacueTa TapenbuaThlX M HACaJI0YHBIX
pPEKTU(DUKAIIMOHHBIX KOJIOHH.

Paszgen 4. Ilpoumecchl W anmaparbl pasjejieHHsl TeTepPOreHHbIX cucreM (OCHOBHbBIE
THApPOMeXaHu4YeCKHe Mpouecchl).
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4.1. Pazgenenne rereporeHHbIX cucreM. OCHOBHBIC ITOHATHS U METOJIBI.

Knaccudukanmst )KUIKUX W Ta30BBIX TETEPOTCHHBIX CHCTEM: CYCIEH3WH, SMYJIbCHH, TCHBI, IBUIH,
TyMaHbl. MaTepHualbHbIN OalaHC MPOIECCOB Pa3eICHUs TeTEPOTEHHBIX CUCTEM.

Onenka >¢p(EKTUBHOCTH W BBIOOP ONTHMAJIBHBIX TMPOIIECCOB M ammapaTroB Ui  pa3AeiieHUs
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPHUH OCAKIACHHS.

Paznenenue KUAKMX M Ta30BBIX CHCTEM B IOJIE CHUJ TSOKECTH. PacueT ckopocredl cBOOOTHOrO M
CTECHEHHOTO OCKJICHUSI TBEP/IBIX YACTHII IIIApO0OPa3HOM U OTIIMYHBIX OT Hee ()OPM B ITOJIE CHIIBI TSIKECTH.

[Iponiecchl oOTCTanBaHUs U YCTPOMCTBO anmapaToB pa3eieHus CYCIEeH3UM, SMYJIbCUN U Tbuiei. Pacuet
MMOBEPXHOCTH OCAXIEHUSI W MPOU3BOJUTEIIBHOCTH OTCTOMHHUKOB. YCTPOMCTBO M JEHUCTBUE LHUKIOHOB
(TpOCTHIX U OaTapEeHHBIX ), TUAPOITUKIOHOB.

4.3. TeuyeHNE KUAKOCTH YEPE3 HEIOIBHIKHBIC 3¢PHUCTHIC M IICEBA00KMKCHHEIC CIIOU.

3HavyeHHE THAPOAMHAMUKH 3€PHUCTBIX CJIOEB B Tpolieccax (UIBLTPOBAHMS, TEIJIO- U MacCOOOMEHa,
reTeporeHHoro kartanu3a u JAp. OCHOBHBIE XapaKTEPUCTUKU 3THUX CJIOEB: JIUCIEPCHOCTh, YAEJbHAas
MMOBEPXHOCTh, MOPO3HOCTh, YKBUBAJCHTHBIM IHAMETP KaHAJIOB. Pacuer rupaBinyecKOro CONMPOTUBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBIICHHWE CJIOEB HACAJOK IPOMBIIIICHHBIX Macco- M TEIJI00OMEHHBIX
arnmaparos.

Pexxumbl TeyeHUsT MOTOKOB B HACAJOYHBIX KOJIOHHAX. [MApaBIMYECKOE CONMPOTUBIICHHE, SBICHUS
MOIBUCAHUS, 3aXJICOBIBAHNS M HHBEPCUH (ha3 U pacdyeT COOTBETCTBYIOIINX CKOPOCTEH.

lMupponuHamMuKka TCEBIOOKIKEHHBIX (KHMAIMUX) ciaoeB. OO0nacTb NMPUMEHEHUS TCEBIO0KIKEHUSI.
OCHOBHBIE XapAKTEPUCTUKU TICEBJAOOKMKEHHOTO COCTOSIHUA. ['mapaBiaumyeckoe compoTuBiieHue. Pacuer
CKOPOCTEH TICEBIO0KIKEHUSI W CBOOOIHOTO BUTAHMS, BHICOTHI TICEBIOOKIKEHHOTO Ciiosi. OMHOPOIHOE U
HEOJHOPOJIHOE TICEBA00KIKeHHE. OCOOCHHOCTH TICEBIOOKUKEHHUS MOTUAUCTIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPIbIX MAaTEPUATIOB.

4.4, PunpTpOBaHME CYCICH3UMA M OYNCTKA ra30B OT ITLUICH.

Crennduka moBeIeHUs OCAJKOB KaK 3ePHUCTBIX CIIOEB: CKUMAEMbIe M HEC)KMMaeMble Ocaiku. Bumbl
(GUIBTPOBAIBHBIX TIEPEropoiok. DakTophl, BAUSAIOMNE HA CKOPOCTHh (GUIbTpOBaHHSA. DUIBTPOBAHUE TPU
MOCTOSTHHOM ~ CKOPOCTH  (QUIBTPOBAHUSA. OKCIEPUMEHTAIbHOE ONpeelieHne KOHCTAaHT YpaBHEHUS
dbunsTpoBanus. Kiaccudukanuss M yCTPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO H  TEPHOIUYECKU
paboTtaronmx GUIbTPOB U PUIBTPYIOUINX LEHTPUDYT.

4. O0beM y4eOHOI JUCUMIIIIMHBI.

Beero Cemectp
Bua y4yeOHoii padoThI > 6
3E Akan. 3E Axkan 3E Akan

4. . 4. . 4.
O611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonrTakTHas padora - ayinTopHbIe 45 160 1.8 64 2.7 9
3aHATHSA
Jlexumun 1,8 64 0,9 32 0,9 32
Jlabopartopusie pabots (JIP) 0,9 32 - - 0,9 32
[Tpaktrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesbHas padoTa 5,5 200 3,2 116 2.3 84

CamocTosTenbHOE H3YYCHUE Pa3/IelIOB 5.5 200 32 116 23 ’4

JUCIUIUIMHBI
Buabl KOHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonrakTHas pabora - mpomMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalms 2,0
IToaroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
. Cemectp
Bua yueOHoii padoThI Bcero 5 ‘ 6
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3E AcTtp. 3E AcTtp. 3E AcTtp.
4. 4. 4.

OO6mast TpPyA0EMKOCTh TUCIUTITHHBI 12 324 6 162 6 162
KonTakTHasi padora - ayIuTOpHbIE 45 120 1.8 48 2,7 7
3aHATHSA

Jlexuun 1,8 48 0,9 24 0,9 24
JlaGopatopusie padotsl (JIP) 0,9 24 - - 0,9 24
[Ipaktrueckue 3austus (113) 1,8 48 0,9 24 0,9 24
CamocTosiTesbHasi padora 5,5 150 3,2 87 2,3 63

CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 5.5 150 32 R7 23 63

JUCHHUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonrakxtHasg pabora - mpoMeXyTouHast
P POMENYT 06 | 001 | 03 | 001 | 03
aTTeCcTalus 2,0
IToaroroBka kK sK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH
AHHOTaNUA padoyeil MPOrpaMMbl JUCHHINJIMHBI
«O0maa xXumMmuueckasi TEXHOJIOT s
1. Heap paucuMIUIMHBI — QOopMHUpOBaHWE  3HAHMW B 0O0JacTHM  peau3alid  XUMHUKO-

TEXHOJIOTUYECKHUX IPOIECCOB C YYE€TOM (U3HKO-XUMHUYECKHX OCOOCHHOCTEH MPOTEKAOIINX PEaKIui,
BBIOOpAa ONTHUMAJBHBIX YCIOBHM pealM3yeMbIX TIPOIECCOB, BBIOOpa AM(EKTUBHBIX PEAKTOPOB,
NPUOOPETEHUS] HABBLIKOB B COCTABICHUU MaTEpUATbHBIX M TEIUIOBBIX OAlaHCOB, B pacyeTe MPOIECCOB U
pEaKkTOpoB HAa OCHOBE MaTeMAaTUYECKOTO MOJEIMPOBAHUS, TOJy4YeHHs 3HAHUM B oOjactu pa3paboOTKH
sHeprocOeperarommux XUMUKoO-TexHosmorndeckux cucteM (XTC), 0€30TXOMHBIX H MAaJTOOTXOMHBIX
TEXHOJIOTHIl Ha IpUMepe COBPEMEHHBIX MPOU3BOICTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIeTYIONTUMA KOMITETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS
IIK-1.4, IIK-1.5, IIK-1.6.

3namo:

— OCHOBBI TEOPUHU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIICJIOBAHMS B3aUMOJICHCTBUSI XUMUYECKUX IMPEBPALICHUI U SBICHUI MepeHoca
Ha BCEX MacCIITa0HBIX YPOBHSIX;

— METOAMKY BBIOOpa peakTopa u pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOLIECCHl U PEAKTOPBI XUMUYECKONH U OMOTEXHOJIOTUH;

— OCHOBHBIC TPUHIIUIIBI OPTAHU3AINH XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYPY,
METO/IbI OTICHKH (D (PEKTUBHOCTH MTPOU3BOICTBA;

— OCHOBHBIC XMMHYECKHE TPOU3BOJICTBA.

Ymemn:

— paccuMTaTh OCHOBHBIC XapaKTEPUCTUKHA XHMHUECKOTO TPOIIeCcca;

— BBIOpATh palOHAIbHYIO CXeMY IPOU3BOJICTBA 33JaHHOTO IPOAYKTA;

— OLICHUTh TEXHOJOTHUYECKYIO A3(PPEKTUBHOCTH MPOU3BOCTBA;

— BBIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacdeT TEXHOJIOTHYECKUX MapaMeTPOB AJIs 33JJaHHOTO MPOIIeCCa;

— OIPEeETUTh MMapaMeTphbl HAUTYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKTOPeE.

Braoemsy:

— MeTo/IaMH aHain3a 3PGHEKTUBHOCTH pabOThl XUMUYCCKUX TTPOU3BOJICTB;
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— METOJIaMH pacyueTa v aHajau3a MPOLECCOB B XUMUYECKUX PEAKTOPaX, ONMPENECICHUS
TEXHOJIOTMYECKUX MOKa3aTeNei;
— METOJaMH BBIOOpa XUMUYIECKUX PEAKTOPOB.

3. Kparkoe comepxxanue Q1M CUUILIHHBI:

Pazgen 1. Xumunuyeckasi TeXHOJIOTHA M XUMHYECKOE NIPOU3BOJCTBO.

1.1. OcHOBHbIE onpeaAe/IeHUs] U MOJI0KEHHS.

Xumudeckass TexHOJNOTHs. OOBEKT XMMHYECKOW TEXHOJOTHH. MEXOTpacieBOl XapakTep
XUMUYECKONW TEXHOJIOTMHM. Pa3BUTHE XMMHYECKHMX NPOU3BOACTB M XMMHYECKON TeXHOJIornuu. Mecro
XUMHUYECKON TEXHOJIOTMH B MPOMBINIIEHHON c(hepe U METOIOB XMMHUYECKON TEXHOJIOTUN B HEXMMHUUYECKUX
OTpacisAX NPOMBINUIEHHOCTU. CUCTEMHBIM aHAIN3 CIIOKHBIX CXEM U B3aUMOJEHUCTBHUI 3JIEMEHTOB CXEMBI —
MOHATUE U cojaepxkaHue MeToaa. Du3nyeckoe M MaTEeMaTHYECKOE MOJEIUPOBAHUE, OINpEIeIeHUE |
OCHOBHbIE TOHSTHUS, UX MECTO B HHXEHEPHO-XMMHUYECKHX HCCIENOBaHUSAX M pazpaboTkax. Mecto u
3HaUEHUE HATYPHOTO U BBIYUCIUTEIBHOTO dKcriepuMenTa. ComepikaHue U 3a7auu yueOHOro Kypcea.

1.2. XuMu4eckoe nNnpou3BoACTBO.

[ToHsiTHE O XUMHUYECKOM MPOM3BOACTBE. MHOrOQYHKIIMOHATHHOCTh XUMUYECKOTO MPOU3BOJICTBA.
OO0mas CTpykTypa XUMHUYECKOrOo MHpOU3BOACTBA. OCHOBHBIE IMOACHCTEMBl XMMHYECKOIO MPOU3BOJCTBA.
OCHOBHBIE TEXHOJOTUYECKHE KOMIIOHEHTBl XMMUYECKOTO TIPOU3BOICTBA.

KauecTBeHHBIE M KOJIMYECTBEHHBIE MOKAa3aTENIM XMMHUYECKOTO IMPOM3BOJCTBA: TEXHOJIOIMYECKUE,
HKOHOMUYECKHUE, IKCIUTyaTal[MOHHBIE, COIIUAIbHBIC.

1.3. CoipbeBble pecypchbl, BOAa M JHEPIrUsl B XUMH4YECKOM MPOU3BOACTBE.

Knaccudukanus ChIpbEeBBIX PECYpPCOB IO Pa3IUYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHUIO,
MPOUCXOXKICHNUI0, UCTOUYHUKAM. MuHepaabHOE Chipbe (PpyAbl U MOJIE3HBIE HCKOMAaeMbIE), OpraHU4YecKoe
MPUPOJHOE ChIpbe (TOpPIOYME MCKOMAEMBIE), PACTUTEIBHOE M JKUBOTHOE CHIPhE, BTOPUUYHOE CBHIPbE — HUX
WCIIOJIB30BaHUE W TyTH TepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKU CHIphs (OOOTaIIeHHE,
OUYHMCTKA, MOATOTOBKA K TPAHCIOPTUPOBKE U mepepaborke). [loHATHE, CYIIHOCTh U MPUMEPHI YIIyOJICHUS
UCIIOJIb30BaHUS ChIPhS, KOMOMHHUPOBAHUS MTPOU3BOJCTB U KOMIUIEKCHOH MepepabOTKH ChIPbSI.

3HaueHue U UCTOIb30BaHUE BOABI B XUMUYECKHUX MPOU3BOACTBaX. Mcrounuku Boabl. TpeGoBaHMs K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMbIliuieHHAs! TOATOTOBKA BOJBI M METOJIBI €€ OYMCTKH OT IIPUMECEH.
OcHOBHBIE METOJIBI KOHTPOJII KAadyecTBa BOJbL. DKOHOMHS BOJOMOTPEOJICHHS B TIPOU3BOICTBE.
Bo10000pOoTHBIE CHCTEMBI.

Bunsl ¥ HMCTOYHMKH DHEPrHMM B XHWMHUYECKOW NPOMBIIUICHHOCTH. MacmTabbl MmoTpeOieHus u
CrocoObl YMEHBIIEHUsI dHepreTuueckux 3arpaT. CyIIHOCTh U TIPUMEPHl pereHepanuy U peKyrnepanuu
SHEPTUU. DHEPrOTEXHOIOTHUECKHUE CUCTEMBI. BTOpUUHbIE SHEPTeTUYECKUE PECYPCHI.

Pa3znen 2. TeopeTuueckue 0CHOBbI XUMUYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUs U MOJI0KEHUS.

OU3NKO-XUMUYECKHUE 3aKOHOMEPHOCTH XUMHUYECKMX MpPEBpPAlleHUH — CTEeXHOMETpPUYECKHE,
TepMOJMHAMUYECKUEe, KuHeTHueckue. [lokazaTenn XMMHUUYECKOro MpeBpalleHusi — CTENEHb MpEeBpalleHHUs,
BBIXOJ MMPOJYKTa, HHTErpalibHas U nuddepeHIanbias ceIeKTUBHOCTH, CKOPOCTH PEAKIMH U IPEBpaIICHUs
peareHToB.

2.2. XuMHU4YecKHe Mpouecchl.

Omnpenenenne. Knaccudukarus XUMHUYECKUX MPOILIECCOB MO PA3NTMYHBIM MPU3HAKAM — XUMUYECKHM
(B XMMHUYECKOM peakIuu, TePMOAMHAMMYECKHUE XapaKTEpPUCTUKH, CXeMa IMpeBpalleHuil) u (pa3oBbIM
(4ucio u arperaTHOE cocTosiHUE (a3).

['omorenHsIil xuMudeckuii nponecc. OnpeaeneHue U NpuMepsl. BiausHue XUuMUYeCKUX TPU3HAKOB U
YCIIOBUH MPOTEKaHUs MpoIiecca Ha ero mokazarenu. CrocoObl MHTCHCH(PUKAIUH.

[TonsiTre onTUMaNbHBIX TemnepaTyp. OnNTUMalbHbIE TEMIIEPATYPHI A1 00PaTUMBIX U HEOOPATUMBIX IK30- U
SHIOTEPMUYECKUX PEAKLIUMN.

I'eTeporennslii (HEKaTaTUTUYECKU) XUMHUYEeCKui mporecc. OnpeneneHue u npumepsl. CTpyKTypa
npoliecca ¥ ero coctasistonre (craguu). Habmogaemass ckopocTh XMMHUYECKOTro mpeBpamieHus. O6nactu
(peXuMBbI) MPOTEKAHUSI TPOIECCa, IUMHUTHPYIOIAS CTA .

I'ereporeHHplii XUMUYECKH mporecc '"raz (KUIKocTh) - TBepAoe". OOOCHOBaHME, MOCTPOCHHUE H
aHaJ M3 MaTeMaTHYeCKOM MoOaenu Ui peakuui TopeHus (Moxaenb "cxumaromascs cdepa') u
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TOTIOXMMHUYECKOH (Mozenb "¢ HeB3zammozencTByomuM sapoM"). Habmogaemass ckopocTh mpeBpalieHus,
BpeMsl PEBpallleHrs U IyTH MHTEHCU(PUKAIIIH 7151 pa3IMYHbIX 00J1acTell MpoTeKaHus mpoiecca.

I'ereporeHHBIl XUMUYECKHI TIporiecc "ra3 (KHUAKOCTh) - KHUAKOCTh". OOOCHOBaHUE, MOCTPOCHHUE H
aHaJIM3 MaTeMatuyeckoil mozenu. Habmonaemass CKOpOCTh IPEBpaIeHUs U 00JIaCTH MPOTEKaHUs Ipolecca.
[Tyti uHTeHCHUKAIMY [T PA3INYHBIX PEKUMOB MPOIIecca.

Karanmurnueckuit mpounecc. OnpeneneHue, kiaccudukanus, mpuMepbl. ['eTeporeHHbI KaTain3 Ha
TBepAoM Karanu3atope. OOOCHOBaHME, TOCTPOCHHUE U aHATN3 MaTEMaTHIECKONH MOJIETTH Ha KaTAIUTUYECKOM
MOBEPXHOCTH M B IOPUCTOM 3€pHE Karanu3atopa. HalOmromaemass CKOpOCTh MpeBpalleHuss U o0jacTtu
nporekanus mpouecca. CTeneHb HCMOJb30BaHUS BHYTpeHHel mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTAJIMTUYECKHUX MPOLIECCOB.

2.3. XumMu4yecKue peakTopbl.

Ornpenenenre U Ha3HAYEHUE XUMHUYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX U HEXUMHUUYECKHUX
oTpaciax MpoMmblIuieHHOCTH. (OO030p TUNOB XHMHUYECKHUX PEaKTOPOB, HUX CTPYKTYpPHBIE 3IIEMEHTHI
(peakuoHHas 30HA, YCTPONCTBA BBOJA M BBIBOJA, CMEIICHUS, Pa3NICICHHUS W PACIPENEICHHs MOTOKOB,
TEMI000MEHHbIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCHI U SBJICHUS B HUX.

CucremaTu3aiys MmMporeccoB B XMMHUYECKOM PEAKTOpe MO MacmTady UX MPOTECKAHHS: XUMHYECKas

peakuus, XUMHUYECKUH MpOIeCC B AJIEMEHTApHOM OOBbEMe, MPOLECChl B PEAKIMOHHOM DJIEMEHTe U B
peakTope B 1IeJIOM, UX B3aUMOCBSI3b U HEpapXUyecKas CTPYKTypa MaTeMaTHUeCKOW MOJIEIM Ipoliecca B
peakrope. [IpuMepsl Ipo1ecCOB B pa3IUYHBIX BUJIaX XUMUYECKHX PEAKTOPOB.
Knaccudukanusi mpoueccoB B peakTopax MO pa3IuYHBIM NpH3HAKaM - BHJ XUMHYECKOro IMpolecca,
OpraHM3aiys IMOTOKOB PEareHTOB (CXeMma JBUKEHHUS PEreHTOB 4Yepe3 pPEaKkTop, CTPYKTypa MOTOKOB B
pEaKIMOHHOW 30HE), OpraHW3aIMs TEIUIOBBIX TIOTOKOB (TEIUIOBOM peXHM, CXeMma TelIooOMeHa),
CTallIOHAPHOCTH Mpoliecca.

O0ocHOBaHME ¥ TOCTPOCHHUE MaTEMaTHYECKOH MOJIENH MPoliecca B peakTopax pPa3IMyHOro THITA KaK
CUCTEMBbl ypaBHEHHIl MaTepHaJbHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE JAHHBIX O CTPYKTYpE IOTOKa,
XUMUYECKUX TpPEBpAICHUsAX, SBJICHUAX I[EepeHoca Temla U BeleCTBA M WX B3aUMOJCUCTBUMU.
CucremaTtu3zanus u Kiaccuukaius MaTeMaTH4ecKuX MO/IeJIell MPOIIecCCOB B PEaKTOpax.

N3oTepMuueckne TpoIEecchl B XMMHUYECKOM peakTope. BiusHue CTPYKTyphl MOTOKa (MAealbHOE
CMEIlIEHHE M BBITECHEHHE), CTAllMOHAPHOCTH IMpolecca (MIPOTOYHBIM U NMEPUOAMYECKUI), MMapaMeTpoB U
YCIIOBUH TMPOTEKaHWs Ipoliecca (TeMIeparypa, KOHIICHTpAIlus, TaBICHHE, O00bEM pPEAKIMOHHON 30HHI,
BpeMsI), BUIa XUMHUYECKON peakiuu (IpocTasi U CII0KHAsA, 00patuMasi 1 HeoOpaTuUMasi) M €€ mapaMeTpoB Ha
npoUIN KOHIIEHTPAIMA U TIOKa3aTelld Mpolecca B peakTope (CTeneHb MPEeBpaIICHHs], BBIXOA MPOIYKTa,
CEeJIEKTHUBHOCTH Tmporecca). OcHOBBI pacuera mpoiecca B peakrope. ComocrtaBieHue 3(pPeKTUBHOCTH
MIPOLIECCOB B PEAKTOPAaX, OMUCHIBAEMBIX MOJIEISIMU UCATHHOTO CMEIICHHS U BBITECHEHHUSL.

Heuzorepmuueckue mporeccsl B XUMHUYECKHX peakTopax. OpraHusanus TeIJIOBBIX IOTOKOB H
peXUMOB B XHMHMUYECKMX peakTopax. PacmpeneneHue TtemmepaTypbl, KOHUEHTpallMii U CTENEHU
IpEeBpalleHHs] B PEAKTOpPE B pPEeXUMaxX HJCAITbHOIO CMEIICHHUS U BBITECHEHMS, aauabaTHYecKoM M C
teruioooMeHoM. CBsi3b  TemmepaTypbl M CTENEHU TMPEBpallleHUuss B aauabaTUYecKoM MpoIecce.
ConoctaBneHue € H30TEPMHUYECKUM PEKUMOM. UYHCIO M YCTOWYMBOCTH CTAI[MOHAPHBIX PEXHMOB B
peakTopax U1€aJbHOI0 CMEIICHUSI.

2.4. [IpoMbllLTIEeHHbIE XUMHYECKHE PEAKTOPHI.

Ha xkoHKpeTHBIX mpuMepax NPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPBl s
MPOBEJCHUSI TOMOTEHHBIX, TE€TEPOreHHBIX M KATAIUTUYECKUX TMPOIECCOB — THUIBl PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMA, 00TaCTH UCTIOTB30BaHUSI.

Paznen 3. Xumnuyeckoe mpou3BOACTBO, KAK XMMHUKO-TEXHOJIOTHYECKAsl CUCTeMa.

3.1. CTpykTypa M onucaHne XUMUKO-TeXHOJIOTHYeCKOH CHCTEMBI.

XHWMHYECKOE MPOU3BOJCTBO KaKk XUMHUKO-TexHoyiorndeckas cuctema (XTC). Ilonarue cuctembl u
XTC. CocraB XTC: ameMeHTHI, cBsI3H, noacucTeMbl. JneMeHThl X TC, knaccudukaus mo BUIy IpOIECCOB
u HasHadeHHUio. TexHomorumueckue cBszu 3eMeHToB XTC (mortoku). [locnemoBarenpHas, mapauieibHas,
pa3BeTBIIEHHAs, MOCIEI0BATENLHO-00BOJHAS (Oaiinac), oOpaTHas (PElUKI) TEXHOJOTHYECKHe CBs3U. WX
CXEMBbI 1 Ha3HauEHUeE.

Omnucanue XTC. Buapt mogeneit XTC - onucarensHble U rpadudeckue. OnucaTebHbIe MOJACTH -
XUMHUYECKasi cXxemMa M MareMatudeckas Mmojenb. ['paduyeckue wmojenun -  GyHKIMOHAIbHas,
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TEXHOJIOTHYECKasl, CTPYKTYpHas U Jpyrue (CrernuanbHble) cxeMmbl. HazHaueHne, MpuMEHEHNE U B3aUMOCBSI3b
MOJIEJIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3agaum u pesynbrarhl aHanuza XTC - cocrosune XTC, maTepuanbHbli M TEMJIOBOH
OaslaHChI, TOKA3aTEIM XUMHUECKOTO TIPOU3BOICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTb PEXMMOB 3JIEMEHTOB, Pa3jInuie ONTUMATbLHOCTH
3JIEMEHTa OJJMHOYHOI'0 U B CUCTEME, YCTOMUHUBOCTh U CYIIECTBOBAHUE CTAIIMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii W TEIJIOBOW OanmaHChl. MeTOAWMKa COCTaBICHUS W pacdyeTa MaTepUadbHBIX W
tertoBeiX OamaHcoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OATaHCOB B CXeMax C PeruKiIioM. @opMbl
MPEJICTaBICHUS OATAaHCOB (TAa0JHIIBI, TUATPAMMBI U JP.).

MarepuanpHbiii  OamaHc Isi MacCOOOMEHHBIX M PEAKIMOHHBIX JJIEMEHTOB. lcmosip3oBaHue
CTEXHOMETPUYECKUX, TEPMOIMHAMHYECKUX U MexX(]a3HbIX OalaHCOBBIX COOTHOmIeHHH. CTeneHb
MCIIOJIb30BaHUs CBIPHEBBIX PECYPCOB.

DOHTaNBNUIHBIN, SHEpreTHYecKuil (Mo MoJHON SHEpruM) U 3kceprerudeckuit 6amancsl u KIIJ[. Ux
CONOCTABIICHHUE U UCTIOIb30BaHKE B aHann3e X TC.

3.3. Cunre3 XTC.

[Tonstue un 3amaun cuHTe3a XTC. OcHoBHbIe dTanbl pa3padoTku XTC. Pons mMareMaTtnyeckux u
HBPUCTUYECKUX METOJIOB.

OcHoBHble KOHIeNnuuu npu cuHTe3e XTC: MoIMHOE UCHOJIB30BAaHUE CHIPHEBBIX M SHEPreTUUECKUX
peCypcoB, MUHUMU3AIMS OTXO0B, ONTUMAIBHOE MCIOJIb30BaHUE anmapaTtypsl. X conepikaHue u criocoObl
peanuzanuy. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEUICHHBIE MPOIECCHl, BTOPUYHBIE SHEPTrETUUYECKUE
pecypchbl, SHEProTEXHOJOTMYECKHE CcucTeMbl, nepectpauBaemblie XTC, 3aMKHYTble, MaJlOOTXOJHbIE
MPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U MPUMEHEHHE.

OmHOpPOOHBIE TEXHOJIOTHYECKHE CXEMBI: CHCTEMa pPEKYIEepaTHBHOIO TEMIO0OMEHa, CHCTeMa
pasfeneHdss MHOTOKOMIIOHEHTHOM CMeCH, cucTteMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAaJbHOM
CTPYKTYpPBbI

Pa3znea 4. [IpombllieHHbIe XUMHYECKHE IPOU3BOACTBA.

XUMHYECKUE TMPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO Kak peanu3alusi H3yYeHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TEXHOJIOTMYECKMX TmponeccoB W XTC, KOHIENUUA MOCTPOCHUS
BeIcOKOd(pexkTnBHOM XTC. OCHOBHOM akKLEHT Aenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI KOHIIEIIIHH
MOCTPOCHUS TEXHOJOTMYECKOM CXeMbl MPOM3BOACTBA U €ro nojacucteM. [Ipon3BoacTBO cepHON KHUCIOTHI.
IIpousBoacTBo ammuaka. [IponsBoacTBo a30THOM KUCIOTHL. [Ipon3BOACTBO cTHpOIIA.

Pa3zgen 5. CoBpemMeHHbIe TEHAEHIMH B PA3BUTUN XUMHYECKOH TEXHOJIOTHH.

Tekymiee COCTOSIHUE XWUMHUYECKOW MPOMBIIUIEHHOCTH B MHpPE U TEHJIEHLUMH €€ pa3BUTHSL.
[lepcriekTHBHBIE MCTOYHMKHM ChIpbd M dHepruu. Kiacrepuzanus XHUMHUYECKOW IPOMBIIUIEHHOCTH.
CoBMernieHHble TIporiecchl. ['MOKMe W TepecTpanBacMble TEXHOJIOTHYECKHE CXeMbl. HOBBIE XHMHKO-
TEXHOJIOTHYECKHE MPOLIECCH U CIIOCOOBI MOTyYeHUsl NpoAYKTOB. HaHoTexHOI0T .

4. O0béM yueOHOI JUCUMIIIIMHBI:

O0BbeM U CIHUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 7 252 189
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesbHast padoTa 3,33 120 920
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 3,33 120 90
Bua koHTpoJs:
JKk3ameH 1 | 36 | 27
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KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 0,4 0,3
IToaroroBka Kk sK3aMeHy 35,6 26,7
Buj HTOroBOro KOHTPOJIs IK3aMeH

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CucreMbl ynpaBjeHHsl XUMHUKO-TEXHOJIOTHYEeCKMMHU MPOI[eCCAMM)

1. lens AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS 10 TEOPUM CUCTEM YIPABICHUS XUMHKO-
texHonoruueckumu mnpoueccamu (CY XTII), npuBuTh HaBBIKM M yMeHHUs aHanmus3a cBoiictB XTII, kak
00BEKTOB YIPABIEHHS U IPAKTUYECKOTO MPUMEHEHUS TEXHUUECKUX CPEACTB YIPABICHHUS.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIETYyIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS
IIK-1.7, IIK-1.8, ITIK-1.9.

3namey:

— OCHOBHbBIE TIOHSITHSI TEOPUU YIIPABJICHHUS;

— CTaTUYECKUE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABICHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHueckoro ynpasieHus (CAY) 1 3aKOHBI perylIupoBaHHUs;

— unoBble CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METObl ¥ CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMYECKUX MTapaMeTpOB;

— ycroituuBocth CAY;

— OCHOBHbIC TMOHATUA O HenuHeHHbix CAY, peneilHbIX cucremMax, JOTHYECKUX aJrOpuTMax
YIPaBJICHUS, AIalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHUSI.

Ymems:

— OIIpeIeNsATh OCHOBHBIC CTATHYECKHUE U JUHAMUYECKUE XapaKTEPUCTUKH OObEKTOB YIIPABIICHHS;

— BBIOMPATh PallOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHUYECKOT0 MPOIIECcca;

— OlIeHUBaTh ycTOWunBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI TPUOOPOB 1y1st AruarHocTuku X T11.

Braoemey:

— MeToJaMH TEOpPHUH AaBTOMAaTUYECKOTO pEeryJupOBaHWsA, OpraHu3alud U pacuéra CHUCTEM
ONTUMAIBHOTO YIIPABJIEHUS MPOIlECCaMU XUMHYECKON TEXHOIOTHH.

3. Kparkoe comepxxanue Q1M CUMILTHHBI:

Pa3zpnen 1. OcHOBHBIC NOHATHSA YIIPABJICHU XUMHKO-TEXHOJOITMYECKUMHU IMPOLECCaMU.

3HaueHHEe aBTOMATHUYECKOrO YINpaBICHUS JJII PA3BUTHS XUMHUYECKON IMPOMBILIIEHHOCTH.
OcoOeHHOCTH YIpaBJICHUS XUMHUYECKUM TMPEANPUATHEM U XUMHUKO-TEXHOJOTUYECKUM IPOLIECCOM.
TexHUKO-dKOHOMUYEeCKUil d(DPeKT BHEIApPEHUS aBTOMATHU3UPOBAHHBIX CHUCTEM yHpaBlieHUs. Ponb cucrem
yhpaBieHus: B obecrieueHun 0e30MacHOCTH XMMHUYECKOTO MPOU3BOJACTBA M OXPAHbI OKPYXKAIOLIEH Cpeabl.
OcHoBHbIE TepMHHBI W omnpeneneHus. HWepapxust ynpaiaeHus. OCHOBHbIE NPUHIMIBI YIPABICHHUS.
Knaccudukanmst cucrem ympaBinenus @ynknuonanmeHas crpyktypa CAY. Tlokaszarenu kadecTBa
yIpaBJICHHUS.

Pazgen 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJIEHUS.

Maremarnueckue wmonenun CAY. [lunamuueckue xapakrepuctuku CAY. Hcnonb3oBaHue
onepanroHHOro ucuuciaeHus nig ananuza CAY. TunoBbsle IMHAMUYECKHE 3BEHBSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKHU. DKBUBAJICHTHbIE MPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTH JHHEHHBIX CAY c
obpatHo#t cBsa3pi0. Kiaccudukaryss 1 OCHOBHBIE CBOMCTBAa OOBEKTOB yMpaBJICHHs. METOabl ONpeaeIICHHs
CBOMCTB O0BEKTOB yrpaBieHus. OCHOBHBIC 3aKOHBI PETyIUpOBaHUsA. BBIOOp 3aKoHA PEryIUPOBAHUS U
ONpeJIeJICHUE ONTUMANIBHBIX TAPAMETPOB HACTPOUKHU ITPOMBILUIEHHBIX PETYJISATOPOB.

Paznen 3. U3mepenne TeXHOJIOTHYECKUX MAPAMETPOB XUMHKO-TEXHOJIOTHYECKOT0 Mpoiecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACTB aBToMmaruszanuu. OCHOBHBIE
TEPMUHBI U OIpeAesieHus MeTposioruu. Meroasl u3mepenuil. CpencrBa HU3MEPUTENbHOW TEXHUKH, UX
CTaTHYECKHUE U NUHaMH4Yeckue cBoicTBa. [lorpemnoctu namepennii. CriocoObl nepenayn nHGpopMauu Ha
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paccrosinue. Opranuzanusi AucTaHiMoHHON auarHoctuku XTII. M3mMepeHne OCHOBHBIX TEXHOJOTUYECKUX
1apamMeTpoB: JABJIEHUSA, TEMIIEPATYPhl, pacXoJa U KOJUYECTBA, YPOBHS KMIKOCTH U CBHITYYMX MaTepUaloB,
cocraBa U (U3HKO-XMMHYECKUX CBOMCTB BEIECTB.

Paszgen 4. OCHOBbI NPOEKTHPOBAHHUS ABTOMATHYECKHX CHCTEM YINPaBJIECHUSA XUMMKO-
TeXHOJOTHYeCKMMHU MPOoIecCaAMM.

Ocob6ennoctu ympaBiaenus XTII. Texumueckume cpeactBa CAY. OcCHOBHBIE Pa3HOBUIHOCTH
VOPABISIIOUIUX ~ YCTPOMCTB. THIBI, XapaKTEepUCTUKHM M PACUET HUCIOIHUTENBHBIX MEXAaHU3MOB U
perynupyromux opraHoB. OdopmiieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATH3aLMI0 TEXHOJIOIMYECKOTO
nporecca. Beibop Touek namMepeHusi, KOHTPOJIs, YIPABISEMBIX MAPAMETPOB U YIPABISIOUIUX BO3CHCTBUIA.
CrangapThl U yCIOBHBIE 00O3HAueHUs A TexHoiorndeckux cxem. OcHoBuble cBenenus o6 ACY TII B
xumudeckor npomMbinuieHHOCTH. [Ipumepsr ACY TII B xumudeckoid npoMbIIIIIEeHHOCTH. OCHOBHBIE BBIBOIbI
no kypcy. CoBpemennblie TeHaeHuu B pazsutuu CY XTII.

4. O0béM y4eOHOH TUCHUIINHBI:

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Tpaxtrueckue 3anstus (113) 0,433 16 12
JlaGopatopusie pabotsl (JIP) 0,433 16 12
CamocTosiTesbHasi padora 2,67 96 72
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,67 96 72
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpomMe)XyTOUHAas aTTECTAIHS 1 0,4 0,3
IToaroroBka K sK3aMeHy 35,6 26,7
Buja nToroBoro KOHTpOJist IK3aMeH

AHHOTaUMA padoyeil MPorpaMMspl JUCHUILIHHBI «MoaeTHpPOBaHNE JHEPTO- U pecypcocheperarmux
NPOLECCOB

1 Heap aMCHUNJIMHBI — OOYYHUTH CTYACHTOB MPAKTHYECKOMY HCIIOIB30BAHUIO METOJa
MaTeMaTHUYeCKOr0 MOJENUPOBAaHUSA BHEPro- M pecypcocOeperammux MpoLUeccoB B XUMHUYECKOM
TEXHOJIOTHH, He(TEXUMHUH U OMOTEXHOJIOTHH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaadoams CIeNYIOMUMA KOMIETCHIIMSIMA U WHIANKATOPAMH UX JOCTUKCHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; TIK-3.1; I1K-3.2; [1K-3.3

3namu:

orpeziesieHue, CTPYKTYpY U OJIOUHBIM MPUHIUN MOCTPOSHUS MaTeMaTUYECKUX MOJENEH; 3Tarbl
MaTEeMAaTHYECKOTO MOJICITHUPOBAHUS; B3aMMOCBS3h (U3NYECKOTO M MAaTEMaTHYECKOrO0 MOIEIUPOBAHUS;
MaTeMaTUYECKHEe MOJIENH TMPOIECCOB aOCOPOIMHU, PEKTU(HKAIMN, SKCTPAKIUHU, CYIIKH, TETUIO0OOMEHa,
KPUCTAITU3AIUH, aITOPUTMBI pacieTa BhIIICYKA3aHHBIX MTPOIIECCOB.

Ymemo:
pemiath 3aJa4d  COCTaBICHHS MAaTeMaTHYeCKOrO OINHMCAHUS, BBIOUPATh METOJ| PEIICHUS
c(hopMyITUPOBAaHHOM CUCTEMBI YPAaBHCHHM, YCTAaHABIMBATh aJICKBATHOCTh MAaTEMATHUYECKOW MOJIETTH OOBEKTY
UCCJEIOBAHMS, pellaTh 3a7auyd ONTUMM3ALUMU U TMPOEKTUPOBAHUS BBILICIIEPEUUCICHHBIX XHUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB.

Bnraoems:
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AQHATUTHYECKUM, SMIUPUYECKUM U OSMIHPUKO-aHATUTHUECKUM METOJaMH  COCTaBJICHUS
MaTeMaTHYeCKOro0 ONHUCAHMSA; METOJaMM WJIEHTH(QUKALUKM IapaMeTpOB MaTeMaTHYeCKUX MOJENeH;
QITOPUTMAaMHU pacueTa OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX IPOLIECCOB B MPOBEPOUYHOM U TMPOEKTHOM
IIOCTAaHOBKAX 3a/1a4H.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

BBenenue
Pazgen 1. IIpuHOMOBI MOCTPOEHHS MAaTeMATH4YeCKMX MojeJeil W IJTanbl MaTeMaTH4YeCKOro
MO/IeJTUPOBAHMS

1.1 CtpykTypa MareMaTHuecKoro OMUCAHMS MPOLECCOB XMMUYECKON TEXHOJIOTUU. DTAlbl MATEMATUYECKOTO
MOJIECIINPOBAHUS.

1.2 brnouHbIi TPUHIUI TOCTPOEHUSI MATEMATUYECKUX MOJIEJIEH XMMUKO-TEXHOJIIOTMYECKUX MPOIIECCOB.

1.3 HeiipoceteBoe MoaennpoBaHue.

Paznea 2. [lapamerpuyeckasi naeHTH(GUKANNSA MoeJIeil XHMHKO-TEeXHOJIOTH4eCKUX MPOLeccoB.

2.1 MeTox MOMEHTOB.

2.2 [IpuMeHeHne MeToJa MaKCUMAJIbHOTO MTPABIONIOA00HUS.

Pazgen 3. OnmcaHue CTPYKTYpPbl NMOTOKOB B anmapare Ha OCHOBE MOJeJbHBIX MpeacTaBjeHuil
JABHMKEHHSI MOTOKA.

3.1 DOMnupuUyYecKrue METOIbl YCTAaHOBIICHHS CTPYKTYPbI IOTOKOB.

3.2 lIpencraBnenue moaeneit B popme auddepeHnnanbHbIX ypaBHEHUH U EPEAaTOUHBIX (QYHKITUH.

3.3 [Ipumepbl IPUMEHEHUS] METOJAa MOMEHTOB JIJI1 OLIEHKU MMapaMETPOB MOJAENEH CTPYKTYpPhI MOTOKOB.
Pa3znean 4. IloctaHoBka M pemieHue 3aga4 pacyera (pa3oBbIX PAaBHOBECHl B MHOTOKOMIIOHEHTHBIX
cHCTEeMaXx.

4.1 IlocTanoBKa 3a7]a4 U pacueT PaBHOBECUM B CHCTEME JKUJIKOCTh — a3, )KUIAKOCTh — Map.

4.2 ITocTaHoBKa 3a/1a4 U pacyeT PaBHOBECUN B CUCTEME JKHIAKOCTb — KUJKOCTb.

Pazgea S. Pacyer moTrokoB B ABYX(pa3HBIX MHOTOKOMIIOHEHTHBIX CHCTEMaX HAa OCHOBE MOJAEJbHBIX
NpeACTABJIeHUI MacconepeHoca.

MHOTrOKOMIOHEHTHBIH MacconepeHoc B onHoda3Ho# cpene. Ilpsmbie u nepekpectHbie d3QdexTsl. Moaenu
MPOHUIIAHUS U OOHOBIIEHHS MTOBEPXHOCTHU pa3jiena Jjisl MaccorepeHoca B AByX(ha3HbIX cpenax. BripaxkeHue
MOTOKOB B MHOTOKOMITOHEHTHOM IBYX(ha3HOU cpere uepe3 MaTpuily KoddGpHUIIMEeHTOB Macconepeadm.
Pa3znen 6. Moaesim 4 aJITOPUTMbI pacyeTa TUMOBBIX MPOLECCOB XMMUYECKONH TEXHOJIOTHH.

6.1 Mojenu 1 aaropuTMbl pacueTa mporecca abcopOoIuu.

6.2 Mojienu 1 aIrOpUTMBI pacueTa MpoIecca MHOTOKOMITOHEHTHON peKTH(UKALIIH.

6.3 Mozenu 1 anropuTMbl pacdyeTa MpoLecca 3KCTPAKIUH.

6.4 Mojienu 1 alrOpUTMBI pacdeTa mporiecca aJacopOoruu.

6.5 Mopenu 1 anropuTMbl pacdyeTa IpoLecca CyIIKU B IICEBA00KUKEHHOM CIIOE.

6.6 Mojenu 1 anropuTMbl pacyera npolecca MacCOBOM KPUCTAUIU3AIMU U3 PACTBOPOB.

6.7 Mojenu 1 alropuTMbl pacyeTa COBMELICHHBIX U OMOTEXHOJIIOTHYECKUX TPOLIECCOB.

3akiroueHue

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01mas TPy10eMKOCTh TUCIHUIIHHbI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 24
Jlexun 0,89 32 12
[Ipaktrueckue 3austus (I113) 0,44 16 12
Jlabopartopusie pabots (JIP) - - -
CamocTosiTesbHasi padoTa 2,67 96 72
KonTakTHas camocrositenbHas paboTa 2,67 0.4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 95,6 71,7
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| Buja koHTpOJIA: | 3ader ¢ oLeHKOMH

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUIIIMHBI

«Puznyeckas KyJbTypa U ciopm»

1 Heap AucuMmiInHbl — (GOPMHUPOBAHUE MHPOBO33PEHUS M KYIbTYPHI JHUYHOCTH, TPa)TaHCKON
MO3UIMH, HPAaBCTBEHHBIX KAa4YECTB, UYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPUHATHH PELICHU,
CIOCOOHOCTH HCIIONIb30BaTh pa3zHooOpasHbie (OpMbl (U3NYECKON KyJIbTYpbI, CHOpTa U TypH3Ma JUIs
COXpAaHEHMSI U YKPEIJICHUS CBOEro 3J0POBbsi M 3/J0pPOBbsl CBOMX OJHM3KUX B IOBCEIHEBHON XU3HU U
npodecCHOHATIBLHOMN 1 TeTbHOCTH.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-7.1,7.2,7.3,74

3namu:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BIUSHHE O3/J0POBUTENBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKPEIUICHUE 370POBbs,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLICHKH (PU3MUYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- TMpaBWia U CHOocoObl IUJIAHUPOBAHUS HMHIWBUIYaJbHBIX 3aHATHH pa3IMYHOM  LieJeBoi

HaIpaBJIECHHOCTH;

- UCTOPUIO PU3NYECKON KYNbTYPHI U CIIOPTA, MPEACTABICHIE O 3HAYUMBIX CIIOPTHUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaXKHEHIIINE JOCTHKCHUS B 0OJIACTH CIIOPTA;

- cnoptuBHble Tpaguumu PXTY um. [[.U. MenneneeBa, HIOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBeHHOM BOHBI 1941-1945 .

Ymems:

- TOANEPKWBAaTh JOJDKHBIH YpPOBEHb (DM3MUECKON TMOJTrOTOBIEHHOCTH MJii OOecredeHHus

TTOJTHOLICHHOMN COITMAbHON U PO ECCHOHAIBHON e TETLHOCTH;

- HCIIOJIb30BaTh OCHOBBI (DU3MUECKOW KYJIBTYpHI JJISI OCO3HAHHOTO BHIOOpA 310pOBbhECOEpEraronux

TEXHOJIOTHH C YYeTOM BHEIIHMX K BHYTPEHHUX YCIOBUU peanu3anuu MnpodecCuOHATHHON

e TEIbHOCTH;

- CaMOCTOSATENbHO 3aHUMAThCS (PU3HUECKOIN KYIbTYpOU U CIOPTOM;

- OCYIIIECTBISATH CAMOKOHTPOIb 32 COCTOSIHUEM CBOETO OpraHM3Ma U COOI0aTh MPaBHIia TUTUEHBI U

TEXHHUKHU O€30MaCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbs, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHMUS,

- IOJDKHBIM YPOBHEM (PU3UYECKOU MOATOTOBIEHHOCTH, ISl O0ECTICUEHUS MTOJTHOIICHHON COIMATbHOM

1 Ipo(heCCUOHATIBHON ESATEIbHOCTH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Tlpenmer @usnueckas KynbTypa u ciopt. Uctopus ®KuC

1.1. TIPEIMET ®U3NYECKASA KVYJIbTYPA W CIIOPT. 3agaun M MECTO AUCIHUIUIMHBLI B
noAroToBke OakamaBpa. Opranuzaius yaeOHOTO Mpoliecca B paMKax JeHCTBYIOMIEH pEeUTUHTOBOM CHCTEMBI.
TpeboBaHus K 3aueTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (U3HMYECKUX yOpaKHeHHH W wurp. JIpeBHue
onmuMmmuanpl. Onummnuiickoe aBuxkeHne. CHOPTHBHBIC OOIIECTBA: UCTOPHUS (DU3KYIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHOpTCMEHBI B TO/IbI Benunkoit oTeuecTBeHHOW BOWHEI.

Paszoen 2. OcHOBBI 310pOBOT0 00pa3a JKU3HU

2.1. BPAUYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OHU3NYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpONHP ©  BpaueOHOE OCBUJIETEILCTBOBAHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTepun U omeHku. [IpoduiiakTuka CIIOPTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BHJbl TPaBM Yy pa3HbIX crenpanu3anuii. OkazaHue MepBOM MOMOIIU s
CTYJEHTOB BY30B XMMHKO-TEXHOJOTHYECKOTO IPOdHUIIS.
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2.2. TATUEHUYECKOE OBECTIEYEHUE 3AHATUN O3JOPOBUTEJILHON ®U3NUYECKON
KVJIbTYPOI. I'mruena husndeckoro BOCIMTAHHUS M CIOPTA. PEXXHM MUTAHHS NPH 3aHATHIX (GU3HISCKOH
KyJIbTypoit u cioptoM. ConnanbHas rurueHa. ColuaibHO-0MaCHbIe OOJIE3HU U MEPhI MPOQHUIAKTUKH.

Pazoen 3. buonorudeckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA

3.1. BUOJIOTUMYECKHME OCHOBBI ®MU3MYECKOM KYJIbTYPbl M CIIOPTA. Opranuszm
YyelloBeKa KaK ellMHas camMopa3BHBarollascs Ouoyiornyeckas cucrema. PuU3nyeckoe pa3BUTHE 4YEOBEKa.
JlBurarenbHasi aKTUBHOCTh M €€ BIIMSHUE HAa YCTOMYMBOCTb, U aJaNTallMOHHBIE BO3ZMOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpHU Pa3IMYHbIX BO3AEHCTBUIX BHEIIHEH Cpeibl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B IMPO®ECCHUOHAJIBHOM JEATEJILHOCTH.
310poBbEe UeNOBeKa KaK IEHHOCTh. 30POBBIN 00pa3 JKU3HH U €ro COCTAaBISIOIIKE. PoiIb U BO3MOXHOCTH
(bU3UYECKON KyIbTYyphl B 0OecriedeHUH 3740pOBbs. COIMaIbHBIN XapaKTep MOCIEACTBHI IS 30POBBS OT
yrmoTpeOaeHUs] HApKOTUYECKUX CPEACTB M JAPYrUX MCUXOaKTUBHBIX BemlecTB ([TAB), monuwHra u mumieBbIxX
n00aBOK B CIOPTE, alKOrojii M TabakoKypeHus. J[OMMHr Kak MCKYCCTBEHHOE MOBBIIIEHHE (U3NYECKOU
paboTOCIOCOOHOCTH U €ro OTPULIATEIbHBIE TOCIEACTBUS.

Pazoen 4. TIpodheccuonanbHo-npUKIIaIHas PU3NUYECKas KyJIbTypa U CIIOPT

4.1. OBLIAA O®OUSNYECKAA W CIIOPTUBHAA TIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue TpUHIUIBI (HU3ndecKkoro BocnuTaHus. OCHOBBI H
STambl 00y4eHUs NBIDKEHUsM. Pa3Butue ¢usmueckux kadectB. DopMHpOBaHUE MCUXHUYECKUX KAYECTB B
npouecce Qusudyeckoro BocnuTaHus. CroopTuBHas noAroroBka. CTpyKTypa MOJATOTOBJIEHHOCTH
crnopTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTIKEHUM, MX Lead u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO U METO/1 001Iel U crienuanbHON (U3UYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. PUBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHOM JIEATEJILHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-DKOHOMHYECKAss  HEOOXOJUMOCTh  TMCHUXO(PU3NUECKOU
MOJATOTOBKKA denoBeka K Tpyay. Mecro IIIIDII B cucteme MOATOTOBKH OYyIyIIEro CIEIHAIUCTA.
[TpousBoacTBeHHas ¢usznyeckas KynbTypa u cropt. [IpousBoactBenHas rumMHactuka. OcoO0eHHOCTH BhIOOpa
¢dbopM, METOMIOB U CPEICTB PU3NIECKON KYIBTYPHI U CIIOPTa B pabouee U CBOOOIHOE BpEMs CIICIIHATUCTOB.
[Ipodunaktuka mpodecCHOHANBHBIX 3a00eBaHUNA CpeacTBaMH (U3HUYECKON KYJIBTYpbl W CIIOpTA.
JlonoHUTENbHBIE CPENCTBAa MOBBIMIEHUS o0me u npodeccruoHanbHOl paboTocrnocodHocTr. BrusHue
WHIUBUIYAIbHBIX OCOOCHHOCTEH W CaMOCTOSITENBHBIX 3aHATHN (DU3MYECKON KYIbTYpOH W CIIOPTOM Ha
OpraHu3M.

4 O0beM yueOHO# JUCUMIIJIMHBI

Cemectp
Bcero
Bunbt yueOHO pabOThI I cemectp 4 cemectp
3F Axapn,. 3E Axapn,. 3E Axan.
q. q. 9.
O611ast TpyA0€MKOCTh AUCHHUIIINHBI IO y4eOHOMY 2 72 1 36 1 36
TUIaHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2 72 1 36 1 36
Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[Tpaxtrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoOJIf: 3ader 3ader
Beero Cemectp
N 1 cemectp 4 cemectp
Bunsr yae6HOI paboThI AcT
3 |Actpu. | 3E |Acrpu. | 3E | U0
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI TI0 Y4€OHOMY 2 54 1 27 1 27
TIaHY
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 2 54 1 27 1 27
Jlexmuu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpoJIs: 3ader 3auer
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«JJIeKTUBHbIE JUCUMILIMHBI 10 (PU3HYECKOI KYJIbType H CIIOPTY»

1 Heap aumcuMniauHbl — QopMupoBaHue (U3NYECKONH KYIbTYphl JHYHOCTH U CIIOCOOHOCTH
HAIPaBJIEHHOTO HCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3NYECKOW KYNbTYpbl U CHOpTa, TypuU3Ma AJis
COXpaHEHMsI M YKPEIUICHUS 30pPOBbs, NMCUXO(PHU3NYECKON MOATOTOBKM M CaMOIIOJATOTOBKH K Oymymiei
npodeccuoHaNbHOM e TeIbHOCTH, MOJIyYeHUH HaBbIKA B OJJHOM U3 BHIOPAHHBIX BUJOB CIIOPTA.

2 B pesyabTaTe H3y4eHUs] AUCHHUILUINHBI 00y4aI0IHIiCS TOJI/KEeH::

Obaaoams clieqyomUMU KOMIETSHIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

VK-7.1,7.2, 7.3, 7.4

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BJIMSHHE O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 30pPOBbA,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLICHKH (PU3MUYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- TMpaBWwia U CHOcoObl IUIAHUPOBAHUS HMHIWBUIYaJbHBIX 3aHATHH pa3aMYHOM  LieJeBoi

HaIPaBJIEHHOCTH;

- cnoptuBHble Tpaguuu MXTU-PXTY um. JI.1. Menneneena.

Ymemo:

- IOJIICPKUBATh JOJKHBIN ypOBEHb (DU3NUECKON MOATOTOBICHHOCTH Ui OOECTIeueHUs MOJTHOLEHHON

COLMAIBHON U MPO(ECCHOHATBHOM NesTETbHOCTH;

- UCHOJB30BaTh OCHOBBI (PM3MUECKON KYJIBTYpPBHI JUIsl OCO3HAHHOTO BhIOOpa 310pOBbecOEperaronnx

TEXHOJIOTUH C y4YeTOM BHEIIHUX W BHYTPEHHUX YCIOBHH peanau3alu MpodhecCHOHATbHON

JeATEIbHOCTH;

- CAaMOCTOSATEIBHO 3aHUMAThCS (PU3HMUECKON KYJIBTYpPOH U CIIOPTOM;

- OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U coOJI0JaTh MpaBujia TUTUEHBI U

TEXHHMKH 0€30IaCHOCTH,

- BBIMOJHATh WHIUBUAYAIbHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYIbType U Pa3IndHbIM

BUJIaM CIIOPTA;

- OCYILIECTBJIATh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUN (uandeckon

KYJIBTYpOH U CIIOPTOM;

- BBITIOJIHATD MTPUEMBI 3AIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Bnaodemu:

- Cpe/ICTBAMU U METOJIaMU YKPEIUICHHSI 30POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHMS;

- TOJDKHBIM YPOBHEM (DU3MUYECKON TOATOTOBICHHOCTH, I 00eCTieYeHHs MTOJTHOLUEHHON COIMaTbHON 1

npodeccuoHaNbHOM e TEIbHOCTH;

- TEXHUYECKMMH U TAKTUYECKUMH HaBBIKAMH B OJJHOM U3 BUJIOB CIIOPTA;

- UCMOJIb30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOM NEATEIbHOCTU U MOBCEIHEBHON

KU3HU

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Paszoen 1. OcHOBBI IOCTPOCHHUST 030POBUTEIHLHON TPEHUPOBKU. TeOpeTHUECKO-METOAMUECKUE OCHOBBI
buszndeckoil KyapTypbl U criopta. ComepKaTelbHbIE OCHOBBI 0370POBUTEIHHON (PU3NUYECKON KYIbTYPHI U
criopta. OCHOBHBIC HAIpaBJICHUS: O03I0POBHTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIBHO-PEAOMINTAIIMOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUTHeHnYecKoe. [loBbIieHrne (pyHKIIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U
¢u3nueckoil moarorosiaeHHOCTH. CrocoObl periaMeHTaluu Harpy3ku: OU3KyIbTYypHO-0310pPOBUTEIbHbIC
METOJIUKHU U cucTeMbl. OCHOBHBIE (ha3bl 0310pPOBUTEIBHON TpeHUPOBKH. OlLIEHKa COCTOSHUS 310pOBbS U
($U3UUECKOil MOATOTOBICHHOCTH 3aHMMAIOUIMXCS (U3UYECKON KylIbTypoil u cropToM. (DyHKIIMOHAIBHBIE
npoOs1 (UCC, AJl, )KEJI u 1.11.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeacHus BuioB ucnbiTaHuid ['TO. Cuctema B3auMoaeicTBus B cdepe
dusznyeckoil KynbTypbl W cropra. BocnuTtanwe ¢u3MYecKuX KadecTB, oOydarommxcs (OTAeTbHBIC
KayeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka OpraHM3allid U TPOBEIEHUS CIIOPTUBHBIX COPEBHOBAHMN M (U3KYIBTYpHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBaHHM M (QHU3KYJIBTYPHO-MAaCCOBBIX
meponpusTiidi. CIOPTUBHBIE COPEBHOBAHMS, IMPOBOAMMBIE IO OOMICIPUHATHIM IpaBuiaM. EauHbIHM
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KaJCHOApHBIA TUlaH (QU3KYJIBTYPHBIX U CIOPTHUBHBIX MeponpusTHii). OpraHuzamus CIOPTHUBHBIX
Meponpustaii. Omumnuiickas xaptus. DenepaibHble (CreNUadbHbIC, HAIMOHAIBHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cnopTuBHBIX copeBHOBaHM. HpaBcTBeHHBIe OTHOIIEHUs B cnopte. Fair Play («HecTtHas
urpa») — Kak OCHOBa J3THYHOro mnoBeaeHus B cnopre. Koxekc crnoptuBHOM »THKM. I[IpodunaxTtuxa
HapymeHnid crnioptuBHOW 3TukU. BAJIA. Komexc BAJIA. MexnyHaponHas KOHBEHIMS O Ooprbe c
JOTIMHIOM B CIIOPTE.

4 O0bem yueOHOH THCHUIINHBI

B Cemectp
Bun yuebHOM paboThI aKageM. 1 2 3 4
qJacax
O611ast TpyA0€MKOCTh AUCHHUTUINHBI O 328 56 92 90 90
y4eOHOMY IUIaHy
KonTakTHasi pabora — ay1MTOPHBIE 192 32 64 64 32
3aHATHSA
[Tpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocrosiTeIbHOE U3YUECHHE Pa3/IeNIOB 135,2 23,8 27,8 25,8 57,8
JTUCIUIUIMHBI
Buja nToroBoro KOHTpoOJIs: 3a4eT 3auer 3auer 3auer 3a4yeT
3a4eT / IK3aMeH
B actp Cemectp

Bunx yuebnoi paboThl qacax I 11 I v
OObmast TpyA0eMKOCTh TUCIUTUIHHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTopHbIE 144 24 48 48 24
3aHATHSA
[Tpaxtrueckue 3anstus (I113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocTosTETbHOE U3YUYECHUE Pa3IeNIOB 101,4 17,85 20,85 19,35 43,35
JUCIUTUTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4ueT 3auer 3auer 3a4ueT 3a4ueT
3a4eT / IK3aMeH

AHHOTanuA padoyeil NporpaMmbl MOIYJIsI
«BBenenune B MHPpOPMaLMOHHBIE TEXHOJIOT MU

1. IMearp ™Moayasi — O3HAKOMJICHHE CTYACHTOB C TEOPETUYECKHMMHM, MPAKTUYECKUMU U
METOA0JIOTMYECKMMHA OCHOBAaMHM COBPEMEHHBIX MH(OPMALMOHHBIX CHUCTEM. B pamkax M3ydyeHUs MOIyis y
CTYACHTOB (DOPMHUPYIOTCS TEOPETHUECKHE 3HAHMUSA U TPAKTHUYECKUE HABBIKM [0 HHCTPYMEHTAIbHBIM
cpeAcTBaM IporpaMMmHoro ooOecrneueHus. CTyAeHThl M3y4alOT Ha MpPAKTHKE BHUAbI MH()OPMAIMOHHBIX
TEXHOJIOTUH.

3amayn MoayJs — NpUOOpEeTeHUE CTYACHTAaMH IMPOYHBIX TEOPETHUYECKUX 3HAHUH M MPAKTUYECKUX
HaBBIKOB B 00J1aCTH WH(POPMALIMOHHBIX TEXHOJIOTHIA.

2. B pesyabTare n3y4eHus: MOAYJIsl 00y4aIOMICS 10JIZKeH:
Obnadamye cleayOUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:
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OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIIK-4.3

B pe3ynbrate 0ocBOEHUS MOIYJISl CTYACHT JOJIKEH:
3namey:

— TIPOIIECCHhI, METONBI IOWCKa, cOOpa, XpaHEHWs, OOpaOOTKH, MPECTABICHHUSA, PACIPOCTPAHCHUS
uHpOpMallUM U CHOCOOBI OCYIIECTBICHUS TaKHUX IPOLIECCOB M METONOB (MH(OpMAIMOHHBIC
TEXHOJIOTHH )

— COBpEMEHHBIE MHCTPYMEHTAJIbHbBIE CPEbl, MPOrPaMMHO-TEXHUUYECKHE TIIAT(OPMBI U MPOTPAMMHbIE
CpeICTBAa, B TOM YHCIIE OTEYECTBEHHOTO TMPOM3BOJICTBA, HUCIOIB3YeMbIC Jisl PEIICHHs 3a/1a4
npodecCuoHaNbHOM NesSTeNIbHOCTH, U IPUHLHUIIBI UX PaOOTHI.

Ymemy:

- BbIOMpaTh M HCIOJNB30BaThb  COBPEMEHHbIE  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
UHTEIJICKTYalbHBIE ~ TEXHOJOTMH, HWHCTPYMEHTAIbHBICE  CpPEIbl,  MPOTPAMMHO-TEXHHUYECKUE
1aTGopMbl U MPOrpaMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOI'O MPOU3BOCTBA, I PELICHUs
3a/1a4 MpoQecCUOHANBHOMN IeITeTbHOCTH

— aHaNM3UpOBaTh MNpodeccHOHANbHbIE 33aJayd, BBHIOMpAaTh W HCNONb30BaTh mnoaxonamme WT-
TEXHOJIOTHH.

Braoemy:

— HaBBIKAMH pabOTHI ¢ JIeKaMu B ocHoBe U T-pemeHnii naHHbIMH

— HaBBIKaMH MPUMEHEHUS! COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX U UHTEIJICKTYaIbHBIX
TEXHOJIOTHI, WHCTPYMEHTAIBHBIX CPEACTB, B TOM 4YHCJIE€ OTEYECTBEHHOI'O IIPOU3BOJCTBA, IS
pelieHus 3a1a4 npopeccuoHaIbHON AeSITENbHOCTH.

3. Kpartkoe cogep:xanue MOIYJIst

1 cemecTp — OcHOBBI HHPOPMANMOHHBIX TEXHOJIOTH I
Pa3nea 1. BBenenne B HHGpOPMANMOHHbIE TEXHOJIOTHH.

1.1. Crtpykrypa omepalmMoHHBIX CHCTEM, MaKeThl NPUKIAAHBIX TmporpammMm, Microsoft Office.
Knaccudukanus mnporpammusix cpeactB. CucteMHOoe W TpuUKIanHoe mHporpamMmHoe obecneyenue I1K.
0630p onepannonubix cuctem (OC). Ipuniumner co3ganust u coctaB OC: supo, mHTEpdEiic, npaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, monynsHeli npuHuun nocrpoenus. Cpena WINDOWS: oxHa, nx
3JIEMEHTHI, pa00Ta B MHOTOOKOHHOM PEXHME.

1.2. TekcroBsiii penakrop WORD, penakTopsl MaTeMaTHYeCKMX W XUMHUYECKUX (HOpPMYIL.
Bo3mokHOCTH co3maHusi 3JIeKTpOoHHBIX Tpe3eHTannii (Power point). Co3mgaHue TOKYMEHTOB Pa3IMYHBIX
dopMm (craHmapTHbIX M HecTaHIapTHBIX). Co3maHHEe M pPEJaKTHPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMU (HOPMYIIaMu.

1.3. Ta6muunsrii nporeccop EXCEL: 0030p, Tumsl u agapecanus siueek, popMaT syeek, BCTPOCHHBIE
byakuun, hopmarupoBanue Tabmui. EXCEL: Bo3MoxxHOCTH TaOMUYHOTO peAakToOpa U UCIOIb30BAHHUE €r0
JUIS peleHns THPOPMALMOHHBIX M WHXXEHEPHBIX 33/1a4. [TocTpoeHne rpaduKoB U Auarpamm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3pa®oTka u peanu3anus NTPOCTEHIIUX aJTOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEM penakTopa (HaXOXACHHE MaKCHMaJIbHOIO (MUHUMAJIBHOIO) 3JEMEHTA
BEKTOpa M MAaTpUIbl, HAXO0XKJIEHHE CYMMBbI JIEMEHTOB BEKTOPA M MAaTpHIIbl, BBIYUCICHHE MAaTPUUYHBIX
BbIpakeHUil). PerneHne BBIUMCIUTENBHBIX 334a4 C Hcnoib3oBaHueM Tabmun. Pemenne CJIAY ¢
UCIIOJIb30BaHUEM OOPaTHOM MaTpPUIBL.

1.5. EXCEL Iloctpoenue rpadgukoB u nuarpamm. Pacuer (yHKIIMOHAIBHBIX 3aBHCHUMOCTEH H
MOCTpoeHHEe TpaduUYecKux HM300pakeHHi C ucrmosib3oBanueM crannapTHeix (Qynkmuit EXCEL u mactepa
¢ynkuunii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne MMHUN TpeHa.

Pa3nes 2. AropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha sisbike MATLAB.

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtwe anroputmMa u ero cpoiictBa. CrocoObl 3amucu
anropuTMoB. MOZIYIBHBIA NPUHLMII IIOCTPOCHHS AITOPUTMOB MU IHporpaMM. Ilaker KommbroTepHOM
mateMatuku MATLAB. XapakTepuCTHUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONHS W KJIacCU(PUKAIIHI
SI3BIKOB IIPOrpaMMUPOBAHUS, UMIIEpPATUBHBIE, (byHKIMOHATBHBIE, JIOTUYECKHE, 00BEKTHO-
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OpUEHTUPOBAaHHBIC, UX KOMOWHAIWH. [OHSATHS TpaHCISIINK, KOMIWIALNNWN, UHTEPIPETAIINH, UX Pa3ITUIHsL.
SI3bIKK TPOTPaMMUPOBAHUS BHICOKOTO YpOBHS. CTPYKTYpHOE ITPOrpaMMHUpOBaHue, ero ocooeHHoctu. O630p
MaKeTOB KOMITBIOTEpHOI MaTeMaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcCHOBHBIE CTPYKTYpbl M THPHUHLMIBI CTPYKTYPHOTO MPOrpaMMHUPOBAHUS,
wuTtocTpanus. ba3oBeie anropuTMHUYECKUE KOHCTPYKIIMHM (CIENOBaHWE, BETBJICHHE, MOBTOPEHHE), WX
peanmuzanuu. Onepatopsl s3bika nporpammupoBanus MATLAB. OcHoBabie pemrarenu (solvers) MATLAB
JUIS peau3aliiil BBIYMCIUTEIbHBIX aNropuTMoB. bubnuoreka cranmapTaeix QyHKui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenne rpadukoB PyHKIIMK OJHOW M ABYX MepeMeHHBIX. Mcmonbs3oBanue GyHKIMA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadukoB (3aroJI0BKH, MOAMUCH TIO
OCSIM | TIp.).

2.4. Onepauuu Haja MacCHUBaMM: BEKTOPAaMM M MaTpPULIAMH - CIIO)KEHHE, YMHOJXKEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCICHHEe HOPMBI (norm), panra (rank) U onmpeneauTesnss MaTPUIIbI
(det). AnropuTMBl HaXOXICHHS MaKCUMAIbHOTO, MHUHHUMAJIBHOTO 3JEMEHTa B MAaCCHBE, AaJlTOPUTMBI
COPTHUPOBKH M UX peann3anus (Hampumep, Selection Sort).

Pasznea 3. Uucnennnie meroabl. Peanuzanus npocreiimmx aaroputmon B cpeare MATLAB.

3.1. YucneHHble METOIbI, XapaKTEPUCTUKA M HX OCOOCHHOCTH, IMOHITHE CXOJUMOCTH METOJa.
DNeMEeHTbl TEOPHH TMOTPEeIIHOCTeH, KiaccupuKalus MOTpelHocTel, abCoNoTHasT U OTHOCHTENbHas
MOTPEIIHOCTh, TOHATHE (DYHKIMU HOpPMBI. BBeneHHWe B CTAaTHCTUKY. AJTOPUTMBI Ui CTaTUCTUYECKOU
00paboTkn wHGOpMAMK (BBIYMCICHHE TOYEYHBIX W HHTEPBAJIBHBIX OIEHOK PE3YJIBTaTOB H3MEPSIeMOU
BennunHbl), ux peanuszanuu B [IKM MATLAB. Hcnons3zoBanue ¢pyHknmii min, max, median, var, polyfit,
polyval.

3.2. llpubnmxenue Qynkumii. MaTepnionsaus MHorowieHaMu. KycouHas WHTepHoOsAIus (CIuiaiH).
Onenka norpemrHoct. dyakunn MATLAB st paboTs ¢ MEHOTOWIeHaMu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruucieHnue onpeaeieHHbIX HHTErPaioB, AJITOPUTMBI METOJ0B MPSIMOYTOJIbHUKOB, TpANeui 1
CumricoHa, OILIEHKAa TOTPEUTHOCTH METONOB. Peanm3aiius anropuTMOB YUCICHHBIX METO/JOB BBIYMCIICHUS
ompeneseHHbIX HHTerpasioB B cpeae MATLAB, npumenenne ctanaapTHIX QyHKIIUHN trapz, quad, integral.

3.4. UccnenoBanue (yHKUMM OAHOH mnepemeHHOW. Pemenue nHenmuueliHoro ypaBHenus f(x)=0.
OtneneHre KOopHEW. ANTOpUTMBI YTOYHEHHUS KOPHS (METO MOJOBHUHHOTO neneHus, HpioToHa, mpocToit
utepanu). CpaBHHUTEIbHbIE XapaKTepUCTHKH. Peammszamust anroputmMoB B cpene MATLAB mo 6inok-
CXEeMaM U C HCIIOIb30BaHUEM peliareneit roots, fzero.

3.5. UccnenoBanue pyHkuu oxHoi nepemeHHol. [louck skcrpemyma (yHkimu BeraucnurenbHbie
QITOPUTMBl HAXOXKJCHUS JIOKAJbHBIX U TJ00AIbHBIX IKCTPEMYMOB (METOJ [EJeHHsI OTpe3Ka IOIojiam,
METOJ 30JIOTOTO CEUEHHs), UX pean3aluy Mo OJOK- CXeMaM U ¢ HCIoJib30BaHueM pemrarens fminbnd B
cpene MATLAB.

Pasznea 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIIplOTEpHBIE CETU: TOIOJIOTMH CETEH, MX XapaKTEpUCTUKU. TOMOJorum cereil: 3Be3qHas,
HIMHHASL, KosblieBas. CeTH 3aKphITOro THUMA: JOKAJIbHBIE U PACHpPE/ICICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpamMMmHO-TeXHUYECKOE oOOECIeYeHne: aapecanus, OIEpallMOHHAs CHCTEeMa, aJanTepbl, JpaiBephl,
MPOTOKOJIBI (0COOBIC S3BIKHM, HA KOTOPHIX OOMEHHBAIOTCS MHGOpPMAIMEH KOMIBIOTEPHI B CETH, HAIpUMED,
TCP, TCP/IP, UDP).

4.2. I'nobaneubie cetn paznuuyHoro macmrada (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctu cetu  HMHurepner, Cucrema TenekoHpepeHIMA. OnekTpoHHas mourta. JlocTynm K
nHpopManMOHHBIM ~ pecypcaMm. 3ammTta uHpopmaruu. IloHsTHe 0€30MacHOCTH  KOMIBIOTEPHOM
UHPOpPMALIMU: HAJIEKHOCTh KOMIIBIOTEPA, COXPAaHHOCTh JAHHBIX, 3allWTa OT BHECEHHUS W3MEHEHHH
HEYNOJTHOMOYEHHbIMU 50 JUIaMH, COXpAaHEHUE TallHbl MEPENHUCKU B DBJIECKTPOHHOW CETH AJITOPUTMBI
3alUThl MH()OPMAIMK: METOIbl 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHl U 00pb0a ¢ HUMH. MeTobl pealn3anuu
3alUThl HGOPMALIMU: IPOrpaMMHBIE, anfapaTHbIe, OpraHU3al[MOHHEIE.

4.3. Nudopmannonusie cucreMbl. CuUCTeMbl ympaBieHusi OaHKamMH W 0azaMu JaHHBIX. PensiuoHHas
Mozienb AaHHbIX. CTpyKTypa 3amMcu, MeToAbl AocTyna K uHpopmauuu. OOMEH AaHHBIMH C APYTUMU
npuioxeHussMa WINDOWS: TekcTOBBIMH pelakTOpaMH U 3JICKTPOHHBIMH TaOJIHIIaMHU.
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4.4. Pensaunonnas Oa3za naHHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ|, NaHEIb WHCTPYMEHTOB.
Co3naHue M OTKpbITHE 0a3bl JaHHBIX. BBOJX M pedakTHpPOBAHUE JAHHBIX B peXHUME TaOIMLBI U pEKUME
KOHCTpyKTOpa. DopMupoBaHue 3ampocoB. 3ampochl MPOCTHIE M MHOTOTaOIMYHBIE, 3aIIPOCHI C YCIOBUSAMHU.
Coznanne otueToB U ¢popM. TexHomorust peanusanun npocteimux 3anay cpencrsamu CYbJI ACCESS.

2 cemectp — [IpoduiabHoe mporpammHoe odecnevyeHue JJIs1 pelmieHunsi 3a1a4 NpodeccuoHaIbLHOM
AeSITeJIbHOCTH

Paszgea S. [IKM Python u oco0eHHOCTH ero peaju3anMu AJs PellleHUs] PACUYEeTHBIX 3a/1a4 B XUMHUHU U
XMMHYEeCKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK TporpamMmupoBanus Python: 00630p. OcobGeHHOCTH U
CBOWCTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO TporpammupoBanusi (OOIl). Co3ganwe W HCMONB30BaHHE
nuctpuoytuBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, ctpykrypa s3bika. OCHOBHBIE CTPYKTYPHI
JAHHBIX (CIMCOK KOPTEX, OOBEKTH) M ONepanuy HaJ HUMUA. ANropuTMbl. OCHOBHBIE aJrOPUTMHUYECKHUE
KOHCTPYKITUH (CJIeI0BaHUE, BETBIICHUE, ITUKJIBI) M X peanu3aius B Python.

5.2. Beegenue B nporpammupoBanue Ha s3bike Python. CTpykTypa mporpaMMsbl, OTCTYIIBI, MOZYIIH,
oneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0cOoOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHHIC
¢ynkuuu Python (o6mero HazHaueHUs, MaTeMaTH4eCKre, 00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3paboTka anropuTMOB, IPOrpaMMHUPOBAaHKE B OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmstomue kouerpykuud if, for, while.

5.4 O030p mnpeIMEeTHO-OPUEHTUPOBAHHOM OmOMMoTekn Moxayieir Python pans HayuHeix U
MH)KEHEPHBIX BbluuciieHuil SciPy (Momynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas CTpyKTypa AaHHBIX NumPy juisi BEKTOPHBIX M MaTpUYHBIX BbIYHMCIeHHH ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JICMCTBUH Haj MaTpulamMH (CIOXEHHE, BBIYMTAHHE, YMHOXEHHE, OoOpallleHHe) Ha S3bIKe
Python. Madpopmanronnsie MarpuyHbie QYHKIUU (HOpMa, ompenenuTenb, padr). Meroasl ndarray — T,
copy, shape, size, ndim u zp., UHIEKCUPOBAaHUE, MATPHUYHOE MPOU3BEACHUE U (PYHKIIMU MOyl numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Mocrtpoenne rpapukoB B Python c¢ ucmonp3oBanmem Mmonyist matplotlib. @ynkiuun momyins
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcrtaHoBka mapaMeTpoB |
AHHOTHPOBAHUE TPAPHUKOB.

Paznen 6. Metoabl BbIuMCAMTENbHOH MaTemMaTHku. OCHOBHBbIE 3Tanbl pemieHus 3aaa4 Ha JBM.
Pemenne cucreM quHeliHbIX ajnredpanyeckux ypasuenui (CJIAY).

6.1. IIpsiMbie W UTEpallMOHHBIC YHUCICHHBIE METOJbI. DJIEMEHTHI TeOpHH MorpemrHocteil. [lonsaTue
HOpMBIL. OCOOCHHOCTH MamMHHON apudmeTnku (KpaTkuid MoBTOP). OCOOCHHOCTH BBITIOJIHEHUSI TEHCTBHI
HaJ MaTpuiamMu (CIOXCHHE, BHIUMTAHUE, YMHOXKEHHUE, oOparienue) Ha s3bike Python, nHdopmanmnonubie
MaTpu4HbIC QYHKIIMU (HOpMa, ONIPECIIUTEINb, PaHT).

6.2. Pemenne cucrem nuHeiHbIX anreOpandeckux ypaBHeHuid (CJIAY). IlocranoBka 3amadm.
[TorpemHocTH. METOMBI C MCIOJIB30BAaHWEM OOPAaTHOW MATPHUIIBI U METOJ MPOCTHIX HTepanuid. Pemienne
CJIAY B Python ¢ ucnonszoBanuem moxayneid numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meromoB pemienus CJIAY. BpuucnurenbHas yCTOWYHBOCTb, CXOJUMOCTH METOJIOB.
OO0yCIOBIEHHOCTh CUCTEMBI TUHEHHBIX anreOpanyeckux ypapHeHu# (CJIAY) u uncino 00ycIoBIECHHOCTH.

Paszgen 7. OOpaborka pe3yabTaroB H3MepeHHsi OXHOM Bejau4yuHbl. [Ipubamkenne ¢yHKuun
MHOIOYJICHAMHM ¢ OJHOH He3aBHCHMOH nepeMeHHOH. PeleHue cucTeM HeJIHHEHHBIX YpaBHEHHH
(CHY) uyucjieHHbIMH MeTOAaMU.

7.1. O6paboTKa SKCIEPUMEHTAIBHBIX MAHHBIX. TOYeUHbIE W HMHTEpPBaJIbHBIC OLECHKH. DYHKIHMH
Python. Onpenenenune kpurepus CTbloEHTA.

7.2. Tlpubnmxenune ¢GyHKIUH. MeETOIbI WHTEPIONANUUA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHo#. HTepnonsaimonHeiii MHOTrowiIeH Jlarpanxka, peanusanus B Python.

7.3. Ipubnmxenne (GyHKUUNA. MeETOABl aNMmpOKCUMAIMHM 3aBUCUMOCTEH C OJHON HE3aBUCUMOM
nepemeHHoil. Mertonq Hammenbpmx kBaapaTtoB (MHK). HWcnmonwszoBanme ¢ynkmuii  Python st
annpoxcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.
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7.4.. AnropuTMBl METOJA MPOCTOM HUTepauuu U Mmerona Heiorona - Padcona mis pemenuss CHY.

CKOpOCTh CXOJIMMOCTH, OIICHKHU TToTpentHocTH. Peanu3arus metonoB B Python.
7.5. MeToarKa UCTIOIb30BaHUS pelIaTesieil B Moaylie scipy.optimize, pyHkiuu root scalar, root.

Pa3nen 8. Pemienue 3aga4 MHOTOMEpHO# ONTUMHU3ALMU YMCICHHBIMUA METOaMH. AHAJIN3 U PellleHue
nuddepeHIHANBHBIX YPABHEHU I YUCICHHBIMH METOAAMHU.

8.1. Knaccudukanus 3amad ¥ METOJOB ONTHUMH3AIMUA. MeToa TpagueHTHOro crycka. MeTon

nedhopMupyeMoro MHororpanHuka. Peanuzarmus metonos B Python.

8.2. Berpoennsie metoabl SciPy. Bribop pemarens B Moayine scipy.optimize BerpoeHHbIE METOIBI

SciPy, dyakMy minimize scalar, minimize.

8.3. Anroputmpl MeTOAOB pemieHus auddepeHInanbHbIX ypaBHEHUH. MeTonbl Dinepa W ero

4. O0beM MoOYJIA U BUAbI Y4eOHOI padoThI

Cemectp
Bcero
B yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp
3E Axap. 3F Axap. 3E Axap.
9. 9. 9.
O0umas Tpy10eMKOCTh MOAYJISt 6 216 4 144 2 72
KonTakTHasi pabora — ayIuTOpHBIE 3,78 136 2.36 85 1,42 51
3aHATHS:
6 mom uucie ¢ popme 1 36 | 050 | 18 | 050 | 18
HPAKMU4eCcKoll NO020MOGKU
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ausatus (113) 1,42 51 0,94 34 0,47 17
8 MoM uucne 8 popme NPAKMU4ecKoll 0.50 18 0,25 9 0.25 9
1n0020MOBKU
JlaGopatopusbie padotsl (JIP) 1,89 68 0,94 34 0,94 34
8 MOM Yucie 8 hopme NPAKmu4ecKoll 0.50 /8 0,25 9 0,25 9
1n0020MOBKU
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesioB
MOJ1yJisl, B TOM YHCJI€ TIOJIFOTOBKA K
MPAKTUIECCKUM 3aHATHIM, 121 | 438 0.64 73 057 | 208
nabopaTopHBIM paboTaM, TOATOTOBKA
K TEKYILEMY KOHTPOJIIO, IPYTHE BUbI
CaMOCTOSITEIbHOU PabOThI
KoHnrtakTHas camoctosrenbHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KoOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTakTHas paboTa - mpoMeKyToUHast 0.4 0.4 i
aTTecTanus 1 ’ 1 ’ i
CaMocCTOATEIBHO U3YUECHHE Pa3/esioB 35.6 35.6 i
MOJTYJIS
Bua uToroBoro KOHTpoJIA: IK3aMeH 3auer
Beero Cemectp
B yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp
3E A(t:ITp. 3F A(t:ITp. 3E A(t:ITp.

momudukanuu. Peanuzamus meronoB B Python. BeiGop pemmarens B monyne scipy.integrate, (yHKIHH
solve ivp, solve bvp.

102



O0umas Tpy10eMKOCTh MOAYJIsI 6 162 4 108 2 54

KonTakTHasi padora — ayIuTOpHbIE 3,78 102 236 | 6375 | 142 | 3825
3aHATHUS:

6 mom uucne 6 popme
nPaAKmuuecKkoli no0020moeKu

1 27 0,50 13,5 0,50 | 13,5

Jlexru (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ansatus (I113) 1,42 | 38,25 0,94 25,5 047 | 12,75
8 MOM Hucie 8 hopme NPAKMuU4ecKoll 050 | 135 0.25 6.75 025 6.75
no02omosKu ’ ’ ’ ’ ’ ’
Jlaboparopusie pabotsl (JIP) 1,89 51 0,94 25,5 0,94 25,5
8 MOM uucie 8 popme NPAKmu4ecKoll 050 | 135 0.25 6.75 0.25 6.75
no02omosKuU ’ ’ ’ ’ ’ ’
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CaMocTosATeIbHOE U3YUYCHHE PA3ACIIOB
MOJYJIs, B TOM YHCJIE TIOJITOTOBKA K
MPAKTUIECKUM 3aHATHIM,
nabopaTopHBIM paboTaM, TOATOTOBKA
K TEKYIIEeMY KOHTPOIIO, APYTHUE BUIBI
CaMOCTOSITEIbHOU PabOThI
KonraktHas camocrostensHas pabora | 0,01 0,15 - - 0,01 0,15
Buabl KoHTpOJISt
3auer - - + +
IK3aMeH + + - -
KoHnTtakTHas paboTa - mpoMexyTodHast 0.3 0.3 i
aTTecTanus ’ ’
CaMoCTOsATETbHO U3YUYCHHE PA3/ICTIOB
MOJTYJIS

Bua uToroBoro KOHTpoJIf: IK3aMeH 3auer

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 ]

5.2 IucuunjauHbl 4acTu, GopMUpPyeMoii yYHACTHUKAMU 00pa30BaTe/IbHbIX OTHOLIEHUH (00s13aTesIbHbIE
BAPUATHBHBbIE M CUHUILIHHBI)

AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«JlabopaTopHbBIil MPAKTHUKYM 0 OPraHUYEeCKOH XMMUM»
1 Heap aMCHMNJIMHBI — TPHOOPETEHUE CTYACHTAMH OCHOBHBIX 3HAaHUM ¥ HABBIKOB IS
OCYIIECTBIICHUS] CHHTE3a OPraHNYECKUX BEILECTB.
2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:
Obnadams crenyrONMMU KOMIIETCHIMSIMU U nHauKatopamu ux goctmwkenus: VK-1.1; YK-1.4; VK-
L.5.
3nams:
—TEXHHUKY 0€30MacHOCTH B JJAOOPATOPHH OPTAaHNYECKON XUMUH,
—IPUHLHUIEI 6€301acHOr0 00pallleHus: C OPraHnYECKUMHU COETUHEHHUSIMMU;
—METO/IbI U BUJIbI XpoMaTorpaduu Asisi onpeaesieHust CoCTaBa peakIIMOHHOW CMeCH;
—TCOPCTHICCKUC OCHOBLI CHOC060B BBIACICHUA, OYUCTKH U I/I,Z[GHTI/I(I)I/IKaI_II/II/I OpraHn4YCCKUX BCIICCTB,
—OKCICPUMCHTAJIbHBIC MCTOJAbI MMPOBCACHUSA OPraHUYCCKUX peaKHHﬁ, MMPOTCKAOIINUX IO Pa3JIMYHBIM
MeXaHHU3MaM;
—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOI TpaHCOpMAIINH KJIACCOB OPTaHUYECKUX COEAMHEHUH.
Ymemn:
—IIPUMCHATL TCOPCTUUCCKHUC 3HAHHUA WU IOKCIICPHUMCHTAJIBHBIC MCTOAbBI UCCICAOBAHUA OpFaHHHGCKOﬁ
XUMUH TIPU pelIeHNH NMpodeccroHabHbBIX 3a/1a4;
—chopmynupoBaTh TpoOJeMy W OOOCHOBATh BHIOOpP TMPUOOPOB W IKCIEPUMEHTAIBHBIX METOJIOB
HCCJIICAOBAaHUs, TOCTABUTDH LCJIN U 3a]a4Y 1 HAMCTHUTD ITYTU UX JOCTUKCHUA,
—CHHTC3UPOBATbL COCAUHCHUA 110 HpGI[HO)KGHHOﬁ MCTOAHUKCE,
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—IIPOBECTH BBIJICJICHUE M OYUCTKY CHMHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TCOPETUUYCCKUX 3HAHHUM IO
OPraHU4YeCKO XUMUH;

—BBIOMPATH PaIlMOHATBHBINA CIIOCOO BBIACIECHUS M OYMCTKH OPTaHUIECKOTO COSTUHEHUS;

—TIPEJCTABIATH JaHHBIC JTA00PATOPHOTO MCCIEIOBAHUS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/IHK;

—TPOBOJIUTH AHANU3 ¥ KPUTUYECKHU OIICHUBATH MOMyYEHHBIC YKCIIEPUMEHTAIBHbBIE JaHHBIEC, 00001IaTh
U 7ieNaTh 000CHOBAHHBIC BBIBOIBI HA Oa3e MPOBEAEHHBIX ONBITOB;

—BBIOpATh Ccroco0 UASHTU(DHUKAIIMYA OPTAHUYECKOTO COCTMHEHUSI.

Brnaoemy.:

—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHMYECKON XUMHUHM ISl PEIleHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

—3KCIEPUMEHTATHHBIMU METOJAMH MPOBEICHUSI OPTAHMYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIHI OPraHUIECKUX COCTUHEHUN

—nprueMaMu 00pabOTKH U BBIJICIICHUsI CHHTE3UPOBAHHBIX BEIICCTB;

3HAHUSMH OCHOBHBIX 3aKOHOB OpPraHWYECKONW XUMHUU Il COJACP)KaTEIbHON HWHTEPIpEeTaIN
MOJTyYEHHBIX IKCIIEPUMEHTATBHBIX PE3YJIbTATOB.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Paszoen 1. «llpasuna u memoowvl pabomsi 6 1a60pamopuy OpeaHU4ecKoU XUMUUY

1.1 [TpaBuma Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHUYECKOW XUMUHU

be3omnacHbie mpuemsl ¥ MpaBuia paboThl B 1a00paTOpUK OpraHNYEeCKONH XUMHUU.

1.2 Metozas! paboTsl B 1aOOPATOPUN OPraHMUECKON XUMUHU

O6mme Meroasl pabOThl B J1abopatopuu oOpraHudeckor xumuu. HarpeBanme. OxnaxaeHue.
IIepememmuBanue.

1.3  JlaGoparopnas nocyzaa, 000pyaoBaHUE U IPUOOPHI

ITocyna, Haubonee yacTo nmpuMeHsiemas B aboparopuu. [Ipubopsl A onpeaeneHus TeMIepaTypsl
maBieHus. Becol. Tepmomerp. Potopusiil nucmapurens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 6bl0eieHuUsi OPeAHUYECKUX COeOUHEHULL)

1.1 Xpomarorpadus

Nnentudukanus opraHUYecKUX BEIIECTB MOCPEICTBOM pa3audHbIXx BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas xpomartorpadus, BDIXX). IIpumenenue TCX nmns
UIECHTU(UKAIIMN OPTaHUYECKUX COeAMHEHUN. AJICOPOCHTHI M AIIOCHTHI, ucroibiyembie B TCX. Bribop
amoeHTa. ObHapyxenue BemiectB. OOHapyxenue BeniectB. Koadduuument ynepxuanus. Koadpdunuent
pacnpenenenus. Pabora ¢ kanmisipamu.

1.2 Mertoas! ouncTKH XKHUAKUX BenlecTs. [leperonka

DKCTpakuus, Uil U3BJICYEHUs (BBIICJICHUS) OPraHMYECKOro BEIIEeCTBA M3 BOABI. DKCTPAKIHS C
IIOMOILBIO JCIIUTEIBHON BOPOHKH. BrICymuBanue dKCTpakToB ocymureneM. [leperonka. Bunbl neperonku
(¢paknmonHa, BakyymMHasi, IEperoHKa ¢ mapoM, mpu aTMochepHOM JIaBlIeHHH ). BeICyMBaHUE KUIKOCTEH.
Ocymmrenu. OrmpeneneHue TeMmepaTypbl KUMNEHHs U KodpduimeHta mnpeaomieHus. DpakiroHHas
neperonka. Pabora ¢ ¢punsTpoBasibHON Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Mertoibl OUMCTKH TBEPABIX BemiecTB. [lepekpucraniuzanus

Metoabl OYMCTKH TBEpAbIX BemiecTB. Bosronka (cyOmumarusi). Temmeparypa BO3TOHKH H
TeMmreparypa IUIaBJIE€HUs, BO3rOHsAOLIErocs BemecTsa. [Ipubop nans BosroHku. IlepeocakneHue.
[epexpucramnuzanus. Otanel nepekpucraumzanuu. [lonbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsuee QuibTpoBaHue, BakyyMHas ¢GuibTpauus. OnpeneneHue TeMIepaTypsl IUIaBieHus. Temmeparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pa3zoen 3. «Cunmes opeanuueckux coeouHeHui»

3.1 CuHTessl

[enu u 3a1a4m HKCIIEPUMEHTA B OPTAaHMYECKOM CHUHTe3€. TeopeTndeckue OCHOBHI mpoliecca. Beibop
ycioBuii peaknuu. Pacder cuHTe3a. OOmme mpaBuja TMOATOTOBKM M IPOBENCHHS CUHTE3a. TeXHHKa
6e3omacHoctu. [Ipubop mns mpoenenust cunrtesa. [IpoBeneHue ombiTa. KOHTpONbh 3a XOAOM pPEaKIIHH.
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Brinenenue, ounctka u aHanu3 npoaykTa. CHHTE3bl BEIIECTB pPAa3JIUYHBIX KJIACCOB OPraHUYECKUX
coequHeHuni. [IpoBeneHne 3KCrepuMEHTAIbHBIX METOJIOB UCCIECIOBAHUS PEAKIUIA.

[IpoBenenue peakuii, MPOTEKAOLIUX 110 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIIEeHUs — CHHTE3 raJIOr€HaIKaHOB;

- HYKJICO(QWIHHOTO TPHUCOSAUHEHUS — CHHTE3 CJIOXKHBIX 3()HUpPOB KapOOHOBBIX KHCIIOT, aMHUIOB
KapOOHOBBIX KUCIIOT, a30TCOIEPXKALIUX aJIbJACTUAOB U KETOHOB;

- 3JEKTPO(UIBHOTO 3aMEIICHUS B apOMATHUYECKOM PSAIY — pEaKklUd HUTPOBaHUsS, OpPOMHpPOBAHMUS,
Cynb(pUPOBaHUS;

- peakiuil AMa30TUPOBAHMS U A30COUETAHUS;

- peakiuii OKUCIeHus (CHHTE3 aneToHa, 1,4-0eH30XMHOHA, OCH30MHOM KHCIOTHI) U BOCCTAHOBJICHHSI.

4 O0bem yueOHOH TMCUMIIHHBI.

O0BpeM U CIUIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun - - -
[Ipaktuueckue 3austus (113) - -
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1,11 148 111
KoHnrtakTHas camoctosTenbHas pabora 111 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IHUCIUIIIMHBI ’ 147,8 | 110,85
Bua uToroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«BbluncanTeIbHAsE MATEMAaTHKA

1. Heap AMCHMILUIMHBI — HM3y4YCHHE METOJOB BBIYMCIUTEIBHON MaTeMaTHKH, OCOOCHHOCTEH WX
AITOPUTMHU3AINH, & TAaKXXE BO3MOXKHOCTH BBIOOpAa M HWCIIOJIB30BaHUS JAHHBIX METOJOB JJISI YHCICHHOTO
pelIeHusT MaTeMaTHYeCKUX 3aJad B OOJIACTH MOJICIMPOBAHUS W ONTHMHU3AIMH OCHOBHBIX JHEPro- M
pecypcocOeperammx MporeccoB XUMUIECKUX MMPOU3BOICTB.

2. B pe3yabTaTe M3y4eHUs IMCUMILUIUHBI 00y4AIOIIMIACH 10JI2KEH:

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

IIK-3.1, IIK-3.2, I1K-3.3.

Buams:

— METObl YHCICHHOTO PEIICHUs aNreOpandecKuX YpaBHEHHUN U UX CUCTEM;

— METOJIbl 00PaOOTKHU IKCIIEPUMEHTATIBHBIX JTaHHBIX

— YHCJICHHBIE METOABI AU PEPEHIIUPOBAHMS U UHTETPUPOBAHUS;

— YHCJIEHHBIE METO bl ONITHMHU3AIINH.

Ymems:

— OIICHUBATH MOTPEITHOCTH YHCIEHHBIX METOIOB;

— BBIOpATh YUCIIEHHBIM METOJI PEIICHUS TIOCTABIICHHOW 33/1a4H;

— OOBSICHUTH CXOJIMMOCTH YHCIIEHHOTO METO/Ia U TIOJy4YeHHBIC PE3yIbTaThl BEIUMCIICHHIA,

— coueTaTh YHCIICHHBIE METOJbl TMPU PEIICHUH Pa3IWYHBIX CIIOXHBIX 33/1a4 BBIYUCIUTEIHHOU
MaTEMAaTHKH.

Brnaoems:

— METO/IaMH YKCIIEHHOTO PEIICHHs] MaTeMaTHYEeCKUX 3a]a4 U 3a7a4 XUMUYECKON TEXHOJIOTHH;

— HaBBIKAMH AJITOPUTMH3AIMN YUCIICHHBIX METOJIOB.

3. KpaTkoe coaep:kanue THCHHUIIIAHBI

BBenenue. [Ipeagmer BeryucauTenbHOM MaTeMaTuku. [loHaTHE YnCTEHHBIX MeTOOB. Llenu u 3agaun
nucuuriuHbel. Kiaccel 3agad, pemiaeMbIX YHCIEHHBIMA MeTonaMu. OCHOBHBIE TOHATHUSI, OMNPEIEICHUS,
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tepMuHonorus. IloHsTus ommOKku W TouyHOCTH. Bunmel ommbok. ['paduueckoe otneneHue perieHui.
Jloxanu3anus M yroyHEeHHE pelleHui. MTepalnoHHbIE BBIYMCICHUS. Y CJIOBUS OKOHYAHMS BBIYMCIICHUM.
CX0IMMOCTh UTEPAIMOHHBIX BBIUYUCICHUNA. VHCTPYMEHTHI BBIYUCIUTEIHHOW MaTeMaTuKu. TaOiuyHbIC
IIPOLIECCOPHI U APYTrUe MaTeMaTUYECKUE TTaKeThl IPOrpaMM: 00IIMe CBEIeHNs, Ha3HaYeHHE, TPUMEPBHI.

Pa3nea 1. Unciaennble METO/bI pacuéra NMPOU3BOAHBIX. Pemenue HeJIMHEHHBIX
ajredpanyecKux ypaBHeHHd, CHCTEM JIMHEHHBIX U HeJIMHEHHbIX YPABHEHMH.

Meroasl 4HMCIEHHOIO pacuyéra MPOU3BOAHBIX IIEPBOIO U BBICIIUX IMOPAAKOB. UUCICHHBIM pacdér
YaCTHBIX MPOU3BOAHBIX. OlleHKa OMTMOKH YUCICHHOTO MU dhepeHITupPOBaHMS.

WNHTepBanpHble  METOABI  PEIICHHWS  yPAaBHEHWH: METOJA  IMOJOBUHHOTO  JEJIEHMS, METOJ
IPONOPLMOHANIBHBIX vacTe. IIpenMmyiiecTBa M HENOCTAaTKHM MHTEPBAIBHBIX METOAOB. MTepannoHHbIE
METO/BI: METOJ NMPOCTBIX WUTEPALMi, METOJ KacaTeIbHbIX. Y CIOBUS CXOJUMOCTH METOJIOB U BO3MOXKHBIE
BBIYUCIUTENbHBIC TIPOOIIEMBI.

UucneHHble METOABI PELIEHUS CHUCTEM JIMHEMHBIX anreOpandyeckuxX YpaBHEHMI: TpsSMble U
uTepalnroHHsle. MaTtpuunblii moaxon. Mertoast Kpamepa, oOparnoit matpuusl, Xopmana—ITaycca m ux
anropuTMu3anusa. MeToa mpoCThIX WTEpaIuil Il peIIeHUs] CUCTEM JTMHEHHBIX YpPaBHECHUN U MOIU(PUKALIHS
3eiimens. Y CIoBUS CXOUMOCTH METOJIOB, IPUBEACHHUE K CXOIAIICIHCS UTePAIHOHHON (popme.

OCOOEHHOCTH pEIICHUS CHCTEM HEJIMHEHHBIX aireOpandecKux YypaBHEHHHA. MeEToa MpPOCTHIX
UTepalyii 1 ero Moau(pUKaIMi NPUMEHUTEFHO K CUCTEMaM HEJIMHEWHBIX ypaBHeHUi. Meron HproTona—
Padcona u ero moguduxarusi.

[Tpumeps! perieHus 3aqad XUMUYECKON TEXHOJIOTHH, TPEOYIOUINX MPUMEHEHHS YUCIICHHBIX METOJIOB
pelieHus: HeJTMHEHHBIX anreOpandecKux ypaBHEHUH U CHCTEM YpaBHECHHM.

Pa3nes 2. O6padoTka 3KcNIepMMEeHTAJIbHBIX 3aBHCHMOCTEIA.

WNHTepnionupoBaHne  3KCIEPUMEHTANBHBIX  3aBucuMocTeil.  [loHaTtnss  wmHTEpnomsiuMu U
sKkcTpanossiiuu. Kycouno-nuHelHoe uHTeprionupoBanue. MHTepnonsunonnesie nonuHoMsl. ['padudeckoe
omnpeneneHue CTeneHu nojanHoMa. lloHsaTHe KOHE4HBIX pasHocTel. OmnpeneneHue CTENEeHW IMOJIMHOMA C
IIOMOIIbI0  KOHEYHbIX pasHocTed. OrpaHuueHWe Ha  HCIOJIB30BAHME  KOHEYHBIX  Pa3HOCTEH.
Nutepnonsauuonneiii  nosuHoMm Jlarpanxa. Ilonsitue pasaenéHHbX paszHocTel. MHTEpHossIuOHHbIN
noiauHoM HeroToHa.

Anmnpokcumanys SKCIEPUMEHTAJIbHBIX 3aBUCHUMOCTEH. MeToj HauMEHbIIUMX KBAaJApaTOB U  €ro
kputepuii. CucremMa TUHEWHBIX ypaBHEHUHN Ui pacyéra Ko HUIMEHTOB alpOKCUMHUPYIOIIETro MOJMHOMA.
Martpuunas dopma perieHus 3aaun anmnpoKCUMAaIM METOJIOM HauMEHbIIHX KBaapaToB. dopmupoBaHue
XapaKTEepUCTUUECKONM MaTpulbl. BbBIBOJ OCHOBHOIO pacy€éTHOIO COOTHOIIEHUS. AJITOPUTMHU3ALMS
00pabOTKH AKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEH. OcOOCHHOCTH MHOTO(AKTOPHON M HETOJWHOMHUATBHOMN
anMpOKCUMALIUH.

[Ipumepsl pemieHUs 3a1a4 XUMHUYECKOH TEXHOJIOTHH, TPeOYIOIUX HHTEPIOJMPOBAHUS JAHHBIX U
anMpOKCUMAaLUH (PYHKITUIH.

Pazgen 3. MeToabl YHCJIEHHOTO HHTErPUPOBAHMS.

Uucnennslii pac4€T onpeaenE€HubX UHTerpanos. lllar narerpuposanus. MeToasl IPSMOYTOJIbHUKOB,
Tpaneuuii, mapabon. IlonMHOMUANbHOE OMMCAHHME TMOJBIHTErPAIbHOW (QYHKIMH C HCIOJIb30BAaHUEM
koapPuumentoB Koreca. dakropsl, onpeaensiomue ouMOKy YMCIEHHOTO WHTErpUpoBaHUs. YHMCICHHBIH
pacuér onpenenEéHHbIX HHTErpanoB MmerogamMmu Monte-Kapio.

YucneHnHoe penieHre 0OBIKHOBEHHBIX TU(depeHINaIbHbIX YpaBHEHUN U UX cucTeM. Metoz Diinepa.
MoaudurnmpoBanusiii Mmeto Jitnepa. Meton Ditnepa—Komm. Meton Pyare—Kyrtor 4 nmopsinka. ®akTopsi,
BIUSIONINE HA HAKOIUICHUE OIMMOKK TpPH YUCICHHOM pemieHuu auddepeHnalbHbIX ypaBHEHUH U UX
cucteM. OcobGeHHOCTH permieHus cucteM nuddepeHnmanbHbix ypaBHeHUU. [loctanoBku 3amaun Komm u
KpaeBoii 3amaun. Pemenue 3agaun Komm. OcoOeHHOCTH pelieHus] KpacBou 3a/1aum.

[Ipumepsl pemieHus 3aad XUMHUYECKONW TEXHOJOTMM C HMCHOJIb30BAHUEM METOJOB YHCIEHHOIO
WHTETPUPOBAHUS.

Paznen 4. UncineHHble MeTOAbI OTHOMEPHO M1 MHOTOMEPHOM ONTHMHU3ALUM.

IlocraHoBKa 3amad OJAHOMEPHOM M MHOIOMEpPHOM ontuMmusauuu. Kpurepuil ontumuzanuu.
['moGanbHble W JOKaJdbHBIE onTUMyMbl. Krnaccudukamus MeTonoB ontumuzauuu. OnHomepHas
onTuMM3anus. Merton Jokanu3auuu ontumMyma. Meton 3oi0Toro cedeHus. CpaBHEHHE METOAOB
OJHOMEPHON ONTUMH3ALIUH.
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MuoromepHas ontumuzanus. WmirocTpaiuss 4UCIEHHBIX METOAOB C TOMOILIBIO JIMHUKA YpPOBHS.
Metoapl NEeTEpPMUHUPOBAHHOTO TOMCKA. MeToa Moo4YepEAHOro M3MEHEHHs NepeMeHHbIX. Meron Xyka—
JxuBca. Meron ckanupoBanus. CpaBHEHHE METOJIOB JIETEPMUHUPOBAHHOTO TMOUCKA. MeToibl
TPaIMEHTHOTO Moucka. Metos penakcaruii. BeiOop mepeMeHHO# U 3HaKa HaIpaBJICHHUS MOWCKa Ha OCHOBE
aHaJIM3a 3HAYEHUN YaCTHBIX MPOU3BOAHBIX. MeTon rpaauenTa. Pacuér koopiMHAT HANPaBICHUS JIBUKEHHUS
K onTuMyMy. Meton Hauckopeiimiero cmycka. CpaBHEHUE TPaJUEHTHBIX METOAO0B. MeToAbl Cily4yalHOrO
noucka. MeToj ciy4allHBIX HampaBieHuid. Meton oOpartHoro mrara. Merox chmycka ¢ Haka3zaHHEM
CIIy4allHOCTBIO.

[Ipumepsl pemieHus 3a7ad XUMHUYECKOM TEXHOJOTMU C HCMOJb30BAHMEM YHCICHHBIX METOJI0B
OIITUMHM3AIIUH.

4. O0béM yueOHOM JUCUUIIJIMHBI

O0BbeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01mas Tpy10eMKOCTh TUCIHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0,89 32 24
JlaGopatopusie padotsl (JIP) — — —
CamocTosiTesbHasi padora 1,22 44 33
KonTakTHas camocrositenbHas paboTa 0.4 0,3

1,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 53,6 32,7
Buja koHTpOJIA: 3a4éT ¢ oneHkoM

AHHOTaIUsA padoyeil MporpaMmbl IMCUUILIMHBI «PelieHue KpaeBbIxX 32/1a4 U
onepanoHHOe UCYHCTICHNe»

1. Heap qucuunauHbl - GOpMHUpPOBAHHUE Y CTYJIEHTOB CHCTEMbl OCHOBHBIX MOHSITUN, UCIOIB3YEMBIX
JUIs. TIOCTPOEHUSI BAXKHEWILIMX MATEMaTHYECKUX MOJENIed W MaTeMaTHUYeCKUX METOJOB ISl ONUCAHMS
Pa3IUYHBIX XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aIOIIMIACH 10JI/KEH:
Obnadamyp cleayOMMA KOMIIETEHIIMSIMUA U MHUKATOPAMHU MX JTOCTHKCHHUS:
VYK-1.1; YK-1.2; YK-1.3.
3HaTh:
OCHOBBI () (PepeHInANBHOTO U HHTEIPAIbHOTO UCUUCIICHUS, TU(PPEpeHINATbHBIX YPaBHEHUI;
—  MareMaTH4yecKHe TEOPHH U METOJIb, JIeXKAIe B OCHOBE IIOCTPOCHUSI MAaTEMaTHYECKIX MOJIEIIeH;
—  OCHOBBI IPUMEHEHUS] MaTEMAaTUYECKUX MOEIICH U METO/I0B.
YMers:
—  BBIOMpaATh MAaTEeMaTUUYECKHUE METO/IbI, TPUTOJHBIE IS PEIICHUS KOHKPETHOW 3a/1auu;
—  HCIIOJIb30BaTh MAaTEMAaTHUYECKUE TIOHATHS, METOBI M MOJICNIN JJISl ONTMCAHUS PA3TUYHBIX POLIECCOB;
BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX IPOLIECCOB;
—  HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOI 00pabOTKM JaHHBIX;
— NPUMEHATh MaTeMaTHUYECKUE 3HAHUS Ha MEXIUCLUIITIMHAPHOM YPOBHE.
Bnaners:
— OCHOBaMH (yHIaMEHTAJIbHBIX MAaTEMAaTUYECKHX TEOPUN U HABBIKAMH MCIIOJIb30BaHHUS MAaTEMaTHYECKOTO
anrmapara.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI
1. Psipb1 Dypre.
[Tepuonnueckue GyHKIMHM U UX CBOMCTBA. OPTOTOHAIBHOCTh TPUTOHOMETPUUECKONU CHUCTEMBI ()yHKITHIA
Ha otpeske [-/;/]. Tpuronomerpuueckuii pag u psan Pypwe. Pag Oypee 11t Henmepruoauyeckon (QyHKIUH.
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Paznoxenne B psg Dypre deTHbIX M HEYeTHHIX (yHKIMHA. ['apmonumueckuit anamu3. IlpeoOpas3oBanue
dypnbe.

2. IndpepenunaibHbie yPABHEHHS B YACTHBIX IPOU3BOIHBIX IIEPBOI0 MOPSAKA.

JuddepeHumanbaple  ypaBHEHHMsT B YaCTHBIX IPOM3BOJHBIX: OCHOBHBbIE MOHATHS. JIuHeWHbIe
nuddepeHIaIbHbIe YpaBHEHUS B YaCTHBIX MPOU3BOAHBIX 1-ro mopsaka.

3. udpdepenunaibHble YyPABHEHUS] B YACTHBIX MPOU3BOJAHBIX BTOPOI0 MOPSAKA.

Knaccudukanus nuHedHsIx quddepeHnaabHbpIX ypaBHeHUH 2-ro nopsaka. [IpuBenenue ypaBHeHUH K
KaHOHMYECKOMY BHAY. DPU3MYECKUH CMBICT JIMHEHHBIX TU(PEepeHINAIBHBIX ypaBHEHUN 2-TO TOPSIIKa.
OCHOBBI MaTeMaTH4ECKOrO0 MOJCIUPOBAHMA TNPUPOAHBIX IpoueccoB. 3amada Komm mins ypaBHEHHA
runepoonnyeckoro Tuna. dusnyeckas M TreoMETpUYECKass HHTEPHpEeTalus MeToJa XapaKTEePUCTHK.
CwMernranHas 3afava A1 ypaBHEHUH THIEpOOIMYECKOro U MapaboIMyecKoro TUIIOB, €€ (PU3NYECKUHA CMBICI.
Meton ®ypwe pelieHuss CMEIIaHHOW 3ajaud A ypaBHEHHUs runepOonumdeckoro tuma. Meron Dypbe
peleHus] CMELIaHHOM 3a7a4yu Jsl ypaBHEHUs MapaboIMyYecKoro TUMa. YpPaBHEHUs SJUIMITUYECKOTO THIIA.
I'apmonuueckre GyHKIMU U UX CBOMCTBA. PemeHne KpaeBbIxX 3aay.

4. O0beM y4eOHOI JUCHUNIMHBI

Beero Cemectp
Bun yaeOHoO# paboThI 5
3E Axapg. u. 3E Axap, 4.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 2 72
KonTakTHasi padora — ayIMTOPHbIE 3aHATHS: 0,89 32 0,89 32
Jlexun 0,44 16 0,44 16
[Ipaktuueckue 3ausrus (113) 0,44 16 0,44 16
CamocTosiTesibHasi padora 1,11 40 1,11 40
KonTaktHas camocrositenbHas paboTa 0,2 0,2
1,11 1,11
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 39,8 39,8
Bua xoutpoas - 3aver + +
Bua uToroBoro KOHTpoJIsi: 3auer
Cemectp
Bun yueGHOM paboThI Beero 5
3E Actp. u. 3E Actp. u.
O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 2 54 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 0,89 24 0,89 24
Jlexmuu 0,44 12 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,44 12 0,44 12
CamocTosiTesibHasi padoTa 1,11 30 1,11 30
KoHnrakTHas camocrositensHas pabora 111 0,15 111 0,15
CaMOCTOSTeTbHOE N3YUYCHHE PA3/ICNIOB JUCITUTITNHBI ’ 29,85 ’ 29,85
Buja kontpoJs - 3aver + +
Bua uToroBoro KOHTpoJIf: 3auer

AHHoOTanus padoyeii MporpaMMbl AMCHUILINHBI « MaKPOKHHETHKA XUMHYECKUX MPOLECCOB»

1. Heap QUMCHUNJIMHBI — HAYYUTh CTYJCHTOB METOJaM aHaIW3a U MOJCITHUPOBAHUS XUMHYECKHX
IPOLECCOB, OOECHEUMBAIOIINX PE3KOE COKpallleHHE CpPOKOB MPOBEIEHUS  HAYYHO-TEXHUYECKHX
WCCJICTIOBAHHI MPU OJJHOBPEMEHHOM YBEIIMUEHUU MX HAJCKHOCTH; CITIOCOOaM CO3JaHUsI HOBBIX IMPOU3BOJICTB
U UHTEHCU(DUKAINH IeHCTBYIOIINX.

2. B pe3yabTaTre U3y4eHus: AUCHUILIMHBI 00yYAKIIUICA T0IKEH:

Obaaoams cleqyOmUMU KOMIETESHIIMSIMA U HHAUKATOPAMH UX JOCTUKCHUS:

— VK-2.3; TIK-1.5; T[IK-1.6; [IK-4.1;
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3namu:

—  OCHOBHBIE MPUHITUIIBI CHCTEMHOT'O aHAIM3a XUMHUYECKUX MTPOIIECCOB,

—  OCHOBHBIE METOJBI TIOCTPOSHHUS MAaTEMaTHYECKHX MOJAeNeH — KUHETUYECKOM,
Mex(pa3z0BOro mnepeHoca ra3->XKuJIKocTh, ra3-TBEPA0E, XUMHUUYECKHX PEAKTOPOB ¢ OAHO(MA3HBIMU U
MHOTO(a3HBIMHU MTOTOKAMHU XUMHUYECKUX PEarcHTOB,

—  MaTeMaTH4YeCKHe METOJbl pPEIICHUs YpaBHEHH MOJAENeH peakTopoB H (HHU3HUKO-
XUMHUYECKHUX MPOIECCOB B HUX MPOTEKAIOIINX,

—  OCHOBHBIE CHOCOOBI OpraHU3alliud JHEPro-, pecypcocOeperaroIux IMpoLeccoB B
XUMHYECKHUX PEaKTOpax,

—  CImocoObl MHTEHCU(PUKAIIUU TPOMBIIUICHHBIX XUMUYECKUX MPOIIECCOB,

—  OCHOBHBIE THUIIBI MPOMBIIUICHHBIX BBICOKOA((EKTUBHBIX XUMHUUYECKUX PEAKTOPOB U
CHIOCOOBI OPTaHU3AINH KPYITHOTOHHAKHBIX XUMUYECKUX MPOIIECCOB.

Ymems:

—  MPOBECTU CHCTEMHBII aHAIN3 HOBBIX XUMUYECKUX MPOLECCOB U MHTEHCU(UIIUPOBATH
IO [ETIEBBIM MPOYKTaM JIEHCTBYIOIINE TPOU3BOICTRA,

—  BBIBECTH YpaBHEHHS XMMHUYECKUX WHBAPUAHTOB JJI 33JaHHOW CHUCTEMBl PEarcHTOB,
YCTaHOBUTh MMHHMMAJILHOE YHCJIO PEareHTOB, U3MEPEHHE KOHIEHTpPAIMil KOTOPHIX 0OecreuynuBaeT
BO3MOYXHOCTh OIIEHKH MaKpOKHHETUYECKUX MapaMeTPOB MOJEIIEH peakTopoB,

—  OCYIIECTBUTH IO pe3yJbTaraM JIadOpaTOPHOTO M CTEHJOBOTO JKCIEPUMEHTA
MIOCTPOCHHUE KMHETUYECKUX U PEAKTOPHBIX MOJIEIIEH,

—  BbIOpaTh MoJieb MeK(]pa3zoBoro nepeHoca TEIia U MacChl 7S 3aJaHHOM CHCTEMBI ra3-
KHUJKOCTh, OIICHUTHh KOHIICHTPAIIMH TMEPEXOSAIIer0o KOMIIOHEHTA B ra3e U KUAKOCTH, PaCCUUTATh
Kod(ppuImeHT yckopeHus abcopOIHMHM TEepPeXOIIero KOMIIOHEHTa BCIEACTBHE XHWMHUYECKOU
peaxiuu,

—  aHaIM3upOBaTh M MOJETUPOBATH PEKHUMBI Pa0OTHI MPOMBIIIJICHHBIX PEAKTOPOB C
Tpex(a3HbIMU CHCTEMaMH TIa3-)KUJIKOCTh-TBEPAOE C CYCIEHIWPOBAHHBIMU U CTAIllMOHAPHBIMU
CJIOSIMU KaTan3aTOPOB,

—  TPOU3BECTH pPACyeThl MO YCTAaHOBIEHUIO ONTUMAIBHOW KOHCTPYKIMH peakTopa M
PEXKHUMOB €ro JKCITyaTalru, 00eCTIeYuBAIOLIUX €0 3a/IaHHYI0 T0JI0BYIO MPOU3BOAUTEIHHOCTD 110
[[EJIEBOMY MPOIYKTY,

—  OIpeneNuTh CcHnocoObl  JalbHEUIIEro TOBBIIICHHUS  PEHTA0CNBHOCTH  PalbOTHI
MOJICIIUPYEMOT'O PEAKTOPa;

Braoemy:

— uHpopmanmer 1O  KOHCTPYKLUHSM  BBICOKONIPOM3BOAUTEIBHBIX  XUMHYECKHX
PEaKTOPOB, CIIOCO0aM MycKa PEaKTOPOB, PEXKUMAX UX HEMPEPHIBHOW IKCILUTyaTAIlMH U OCTAHOBA,

—  METOoJIaMH aHallh3a U MOJCTUPOBAHUS XUMHUYECKUX MPOIIECCOB,

—  cmocobamMu pacyeTa MaKpPOKHMHETUYECKMX KOHCTAaHT MOJENH TI0 pe3yibTraraM
CTEHJIOBOT'O U ONBITHO-IIPOMBIIIIJIEHHOTO SKCIIEPUMEHTA,

—  OCHOBHBIMH METOJIaMU pEIIECHUS YPAaBHEHHH KBa3UTOMOTEHHBIX U MHOTO(a3HbIX
MOJICJIEH PEaKTOPOB,

—  MeToJaMH pacdera — IS 33JaHHOTO XHUMHYECKOro Tpolecca - KOHCTPYKIHUHU
MIPOMBIIIJIEHHOTO PEaKTOpa U PeKUMOB €r0 3KCILTyaTallluu,

—  OCHOBHBIMH CTIOCO0aMU MHTECHCU(PHUKAIIUHN MPOMBIIIIEHHBIX MPOIECCOB.

3. Kpartkoe cogep:xkaHue TUCUMIIIMHBI:
Beeoenue.
CucTeMHBI aHAIU3 PEAKTOPHBIX MpoleccoB. Mepapxuyeckue ypoBHHM aHaiu3a M HUCCIEIOBAHUS

XUMHUYECKHX TPOIECCOB. 3aKOHOMEPHOCTH MPOTEKAHUS CIOKHOW XMMHUYECKON pPEakiii B TOMOTE€HHBIX U
TeTePOreHHBIX (U3UKO-XUMHUYECKUX cucTeMax. OCHOBHBIE TMOAXOABI K TIOCTPOCHUI0 KHHETUYECKUX
MoJeNel, MoJeNel 3epHa KaTalu3aropa W KaTaJUTHYECKOTO pEakTopa M K PEIICHUI0 TPOOIeMBI
MOJICTTUPOBAHUS OJHO- M MHOTO(a3HbIX XHUMHUYECKHX TmporeccoB. CTpPyKTypHas W mapamMeTpuyecKas
uaeHTuGuKams moxaenei. Kimaccndukanus mMaTeMaTHUEeCKUX METOJIOB MOCITUPOBAHHS MPOMBIIUICHHBIX
nporeccoB. OHO, IBYX U Tpex(a3Hble XUMHUUECKHUE CUCTEMBI U Mpoliecchl. [ uaponnHaMuka oqHO(Ma3HBIX U
MHOTO(a3HbIX MOTOKOB. OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHMS MPOIECCOB TMEpEeHOca Tella U MacChl B
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MHOTO(a3HBIX CHCTEMaX MPU MPOTEKAHWH B HUX WU HA TOBEPXHOCTH paszienia X (a3 XUMHUYECKHX
peaKuuii.

Paszoen 1. Teopemuueckue ocnoevi. Cmamuka u KUHEMUKA XUMUYECKU Deasupyloujux CUcmem.
Ilocmpoenue kunemuueckux mMooeneti CI0HCHbIX MHO2OMAPUWPYMHBIX XUMUYECKUX PeaKyUll.

1.1. Onpenenenne MexaHU3Ma MHOTOCTAJUIHON XHMMHUYECKOM peakuuu. CTeXHOMETPUUYECKHUI
aHaJIU3 pearupyronield XuMruIeckon cuctemMbl. CTpyKTypHas M CTEXMOMeTpruueckas MaTpuilsl. HezaBrucrmblie
xumuyeckne peakuuu. Crexumomerpuueckoe rmnpaBuio [mO0Oca. basucHble pemieHHs OCHOBHOM
CTEXHOMETPUUECKON CUCTEMBbI YpaBHEHUN. MeToIMKa pacyeTa He3aBUCUMBIX PEaKIIHil.

1.2. Mepbl 3aBEpUICHHOCTH peakiuid. XUMUYECKUE BapuaHThl U MHBAapuUaHThl. OCHOBHas cHUCTEMa
KMHETUYECKUX YPAaBHEHUM.

1.3. Tunbsl Monened KHHETMKH XUMHUYECKMX peakluil. 3aKkoH JEHCTBYIOIIMX MacC M 3aKOH
JeMCTBYIOIUX MMOBEPXHOCTEH. MeasieHHbIE U OBICTPBIE CTaUH MEXaHN3Ma XUMUYECKOM peaKIiyH.

1.4. [TocTpoeHHEe KUHETUYECKUX MOJIENIEd TE€TEPOr€HHO-KATATUTUUECKUX PEaKUUd CO CI0KHBIM
MeXaHu3MOM IporekaHusa. Meronsl bonpenmrelina u  Xopuyru. [IpuHOMIN KBa3MCTaLMOHAPHOCTHU
bonenmreitna—CemeHnoBa. bonenmTeitHoBCkre W HEOOJAEHINTEHHOBCKUE BemecTBa. CTEXMOMETPUUYECKHE
Yyuciaa, MapUIpyThl peaklMii, CTEXHOMETPUUYECKUE MATPHUIlbl UTOTOBBIX ypaBHEHUU MapiipyToB. [IpaBuiio
Xopuytu. Kunernueckre MoOJIeId MHOTOCTAIUMHBIX XUMHUECKUX PEAKIIUN U UX OCHOBHBIEC CBOMCTRBA.

Pasoen 2. Memoovl moldenuposanus XumMudeckux npoyecco8 6 08YX(hasHuIX cucmemax
2a3(HcUOKoCmy)-meepooe, 2a3-HCUOKOCHb.

2.1. ObmactTu  TPOTEKAHMS  KATAJTUTHUYECKHX  peakluii B  CHCTeMax  ras3-TBepioe  —
BHemHenupy3nonHasi,  BHyTpuaudy3moHHas,  KHHETHYECKAs.  ODKCIIEPUMEHTAJIbHBIC  METOBI
oTpenieNieHus: 00J1acTel MPOTEKaHUs PeaKLUi.

2.2. Tlpomecchl mepeHoca Macchl B 3€pHE KaTanm3aTopa (MOJICKYJISIpHAs, KHYICEHOBCKas,
noBepxHocTHas auddysus). IlyaszeitneBckuii, credanoBckuii moroku. IIporeccsl nepeHoca Temia B 3epHe
karanu3aTopa. HecranmonapHsie U CTallMOHAPHBIE PEXUMBI paOOTHI 3€pHA.

2.3. MaremMaTu4eckre MOJENTH TPaHyl KaTaau3aTopoB pa3ludHOW (OPMbI — KBAa3MTOMOTCHHBIE,
KaMmUIIPHBIC, TJIO0YISIpHBIC, OUTUCIIEPCHBIE.

2.4. YpaBHenuss audQy3MOHHON CTEXHMOMETPHHM JUISI H30TEPMHUYECKUX H HEU30TEPMUUYECKUX
npoueccoB. EMUHCTBEHHOCTh M MHOXECTBEHHOCTh CTAllMOHAPHBIX COCTOSHUN paboThl 3epHA. OCHOBHBIE
CHOCOOBI UHTEHCU(HUKAIIMH €r0 paboTHI.

2.5. OneHka BHENIIHETO M BHYTpeHHEro (hakTopoB 3 (PeKTUBHOCTH PabOTHI 3€pHA KaTaln3aTopa JJis
pEareHTOB W WTOTOBBIX pEaKIHWid MO MapuipyTaMm. YpaBHEHUS HWHBAPUAHTOB Ui pacdyera (akTOpOB
3¢ (PeKTUBHOCTH AJIs1 HEKIIOUYEBBIX BEIIECTB U HE3aBUCUMBIX PEAKIIHA.

2.6. AHanmuM3 TIPOIECCOB TEIJIO- M MAacCONepeHoca Ha TrpaHuie paszaena (a3 ra3->KUIKOCTh.
['unponuHamuika razoxunkodasHsix cucteMm. I[lorpaHuuHble CIOM NpPU JABHKEHUU Ta30BOTO IY3bIpsS B
KUAKOCTA. ['a30Bble TYy3BIPM B CTOKCOBOM TMOTOKE MXUAKOCTH, MPH YMEPEHHBIX MU OONBIIHX YHCIAX
Peitnonbaca. Temno- MacconepeHoC Ha TpaHUIIaX pa3iesia ra3-KuaKoCTh.

2.7. Moaenu macco- TEIUIoNepeHoca Ha TpaHule pasfena (a3 ra3-KuAkocTh (IUIeHOYHasi, XUrowu,
Jankseprtca). Pacuer BenmnuuH Mex(a3zoBbIX TOTOKOB U KOdhDUIIHEHTa YCKOPEHHS a0COpOIIUM BCICACTBUE
XuMuueckor peakuuu. OleHKa BEJIMYUH CKOPOCTEH MaccomepeHoca Mpu pa3iudyHbIX THAPOAMHAMUYECKUX
pexuMax JaBrxeHus das.

Pasoen 3. Mooenuposanue npoyeccos 6 00HOGa3HbIX U MHO20DAZHBIX PEAKMOPAX.

3.1. Knaccudukanus wmomeneil KaTAIMTHYECKHUX PEAKTOPOB C AaKCHAIBHBIM H  PaJIUaIbHBIM
HallpaBJIE€HUEM I[IOTOKAa pEareHTOB. YPaBHEHUS PEAKTOPHBIX HHBapHaHTOB. KBa3UrOMOreHHbIE U
IByx(ha3Hble OAHO- W JIBYX MapaMeTPUUECKHe MOJENHU PEaKTOPOB C aKCHaJIbHBIM H/WIKM paguaibHbIM
HaIlpaBJIECHUEM MTOTOKA PEareHTOB.

3.2. U3oTepmuueckue, aanabaTuyeckue, MOJUTPOMUYECKUE  PEAKTOPHI. Peaktopsl c
TOPU3OHTAIBHBIMA M BEPTUKAJIbHBIMH CJIOSIMH KaTallu3aTopa M pa3IMYHON OpraHu3aluedl JBHXKCHHS
CIUJIONTHOM (ha3bl.

3.3. TpexdaszHbie CHUCTEMBI Ta3-)KHIKOCTh-TBEPIOEC C CYCHEHANPOBAHHBIMU M CTAllMOHAPHBIMH
CIIOSIMU KaTaJu3aTopoB. PexxuMbl TeueHUss MOTOKOB B TpexdasHbix cucremax. llepemaa naBneHust B
TpexdasHbIXx cucreMax. lIpomeccsl mepeHoca Temiga M Macchl B Tpex(asHbIX cHucTeMax. MeToabl
MOJIETUPOBAHUS IPOMBILUICHHBIX TPeX(a3HbIX PEaKTOPOB.
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3.4. AnropUTMBI U YHMCIIEHHBIE METO/bI PELIECHUSI YPAaBHEHUN MOJENEN KaTalUTHUUECKUX PEaKTOPOB
(SIBHBIN ¥ TIOJTyHESIBHBIN MeTo bl PyHre-KyTTa, MeTo1 OpTOrOHAIBHBIX KOJITOKAIIAN).

3.5. CranuoHapHble M HeCTAllMOHApHBIE PEKUMBI pabOTHl peakTopoB. MeToJbl pacueTa M aHaJIN3a
peXUMOB pabOThl KBA3UTOMOTEHHBIX U MHOTO(a3HBIX KaTATUTUYECKUX PEAKTOPOB C LIENbI0 YCTAHOBJICHUS
HHEPTo- U pecypcocOeperaronmx pexKUMOB UX SKCIUTyaTalluu.

Pa3zoen 4. Koncmpykyuu kamanumuyeckux peakmopos 6 negpme- u 2azonepepadomke u pexicumvl ux
9KCIIyamayuu.

4.1. IlonoyHble peakTOphl CO CTAlMOHAPHBIMU CIIOSIMU KaTalll3aTopa B MPOU3BOACTBAX CUHTE3-ra3a,
METaHOJIa, TUMETHUIIOBOTO 3(upa, OyTHIIOBBIX CITUPTOB.

4.2. PeakTophl ¢ paJuaibHBIMH CIOSIMUA KaTaJU3aToOpa U PEaKTOpbl ¢ KOMOMHHUPOBAHHBIMHU CIIOSIMH
aKCHaJIbHO-PaIMaIbHOIO TUIIA B MPOU3BOICTBE aMMHUAKa.

4.3. TpyOuarble peakToOpbl CO CTAllMOHAPHBIMH CIIOSIMHM KaTaJli3aTopa B MPOU3BOJCTBAX METAHOJIA U
dbopmanbaerua.

4.4. KoMOMHUpPOBaHHBIE pEAKTOPBl C TpyOdaTod W TOJOYHOH CEKUMSAMU B TIPOHU3BOJICTBE
dbopmainbaerua.

4.5. PeakTopsl ¢ Tpex(a3HbIMH MOTOKaMHU. PeakTophl CO CTAlMOHAPHBIMH CIIOSIMHM KaTajau3aTopa U
HUCXOASIIUM JABYX(a3HbIM Ta30)kKUJIKOCTHBIM TOTOKOM. PeakTopsl ¢ CyCHEHIUPOBAHHBIM CJIOEM
KaTajau3aTopa M BOCXOJSALIMM Ta30KHAKOCTHBIM ITOTOKOM. PEakTopbl C BOCXOISALIMM Ta30XkKHIKOCTHBIM
MOTOKOM M HUCXOJISALINM PELUPKYIISIUOHHBIM IIOTOKOM KaTalu3aropa.

4.6. PeakTopsl ¢ ABMXKYIIMMCS CJI0E€M KaTalu3aTopa MOJIy4eHHUs] OKCHJIOB MOHOMEPOB.

4.7. HoBble TUIBI XUMUYECKHX PEAKTOPOB, MEPCIEKTUBBI UX MCIIOJIB30BAHMS B PA3IMUHBIX OTPACIAX
IPOMBIIIIIEHHOCTH.

Pazoen 5. Cospemennvie npobnemvl co30anusi dHepeo- pecypcocoepe2aroyux npoMbIULIeHHbIX
npoyeccos. nmencugurayus pabomvi XUuMuyecKux peakmopoas.

5.1. OcHOBHBIE KPYIMHOTOHHAXXHBIC MPOMBIIICHHBIE MPOIECChl XUMHUUYECKOW W HEPTEXUMUUICCKOM
IPOMBIIIICHHOCTH. TEeHCHIIMU X PAa3BUTHUS U OCHOBHBIC HAMIPABICHHS UX WHTCHCU(UKAIIUH.

5.2. Cioco6b1 3(PeKTUBHONW OpraHU3allid B KATAIMTUYECKHX pEaKTopax MpPOIecCOB KOHBEPCHH
NPUPOIHOTO ra3a B CUHTE3-Ta3, BOJOPO/], METaHOJI, IUMETHIIOBBIH 3(hup, MOTOPHBIE TOILINBA.

5.3. HoBbie BBICOKOA((dEKTUBHBIE KAaTaJIUTHUYECKHE CHCTEMbl KOHBEPCHMM METaHa B CHHTE3-Tas,
METaHOJI, TUMETUIIOBBIA 3(UpP, MOTOPHBIE TOIIUBA.

5.4. KoHCTpyKIIMM KaTaIMTUYECKUX PEAKTOPOB BEIYIIUX 3apyOeKHBIX U OTEUECTBEHHBIX (HUPM,
o0ecreynBaroIre BBICOKOMHTEHCUBHBIE PEKUMBI pab0THI pEaKTOPHOTO 000PYAOBAHMUSL.

5.5. Unrencudukanuss pabOThl XHMHUYECKUX PEAKTOPOB Ha OCHOBE MPUHIUMIIOB COBMEIICHUS
XUMHUYECKHX M TEMJI0-MacCOOOMEHHBIX TMPOLECCOB, KAaK B PEAKTOPHOM Yy3Jie, TaK M B OTACIHHOM
XUMHUYECKOM PEaKTOpeE.

3axniouenue.

3aKIrounTeNbHas JIEKIUS 110 MOABEACHUIO UTOTOB AUCLIUILITUHBIL.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM U CIUIIIINHEI
Bup yueOHoit padoThbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexuun 0.4 16 12
[Tpaktrueckue 3anstus (113) 0,4 16 12
JlaGopatopusie padotsl (JIP) 0,4 16 12
CamocrosiTesbHast padoTa 1,7 60 45
KonrtakTHas camoctosTenbHas pabora 0,2 0,15
1,7
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 59,8 | 44,85
Bua uTOroBoro KOHTpoJIs: 3auer
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AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«MeTtoabl KHOEPHETUKHN XMMHUKO-TEXHOJIOTHYECKHX MPOLECCOB»

1 Heab qucHUMIMHBI — OOYYUTH CTYACHTOB METOAAM ONTHMH3AINN XUMHKO-TEXHOJIOTHYECKUX
poLeccoB, 00paboTKe IKCIIEPUMEHTAIbHBIX TaHHBIX U MJIAHUPOBAHUIO SKCTPEMATIbHBIX IKCIIEPUMEHTOB.

2 B pe3yabTaTe M3y4YeHUS IMCUMILUIUHBI 00yYAIOMIMIACH 10JI2KEH:

Obaaoams clieayomUMU KOMIETSHIMSIMU U HHANKATOPaAMH UX JOCTHUKECHHUS:

I1K-3.1; [1K-3.2; T1IK-3.3

3namo:

e METOJBI ONITUMHU3ALNN CI0XKHBIX XUMUKO-TEXHOJOTHYECKUX IIPOLIECCOB;

® COBPEMEHHBIE AITOPUTMBI AUCIIEPCUOHHOT0, KOPPEISALMOHHOIO U PErPECCUOHHOIO aHAJIN30B;

e [IIaHBI PKCIIEPUMEHTA [l PELIEHUS 3a]a4 ONTUMH3ALMN XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

Ymemn:

e BbIOpPaTh METOJA ONTUMM3ALMU CIIOKHBIX XMUMHKO-TEXHOJIOIMYECKHX IPOLECCOB, aJeKBAaTHBIN

IIOCTaHOBKE 33]1a4H;
e BHIOpPAaTh COOTBETCTBYIOIIYIO IOCTAHOBKE 33Ja4YM CTPATEIHIO MPH SKCIEPUMEHTAIHLHOM TOUCKE
ONTUMAJIbHBIX YCIIOBUN;

e BbIOpATh IUIAH SKCIEPUMEHTA JUIsl PELICHUS 3aJa4l ONITUMH3ALHH.

Braoemw:

e MeToJaMu ONTHMHU3ALUU XUMHKO-TEXHOJIOTMUECKHUX IIPOLIECCOB u ONTUMHU3ALNH

HKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN B 00JIACTH XUMUU ¥ XUMUYECKON TEXHOJIOTUH.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Bsenenue.

OCHOBHBIE TIOHATHSA U ONIPEACICHUS.

Paznes 1. OcHOBHBIC XapaKTePUCTHKH COy4YaWHbIX BeanuuH. OnpenejieHne INapaMeTpoB
¢yHkuum pacnpeneneHus.

1.1 OcHoBHble xapakTepucTuku CB. CBolicTBa MaTeMAaTUYECKOTO OXXHMJIAHUSA M JUCIIEPCHUU.
PaBHOMEpHOE 1 HOpMalbHOE pacpeaeaeHus. 3agada 00 aOCOMIOTHOM OTKJIOHEHHUU.

CrnyuaiiHoe siBJI€HHE, ClydaiiHOe coObITHE, ciaydaiiHas BenuurMHa. HempepblBHBIE U JUCKPETHBIC
Cy4aiiHble BeIMUYMHBI. AKCMOMBI Teopuu BepositTHocTH A.H KonmMoroposa. BeposarHocTHBIN psan. DyHKIHsS
U IUIOTHOCTh pachpezesieHus. MOMEHTBl pacnpeleseHus. MareMaTH4eckoe OXUAAHME M JUcIepcus
Clly4aiiHOM BenuuuHbl. PaBHOMEpHOE U HOpMasbHOE pacnpeaenenue. Kpantumm. @ynkuus Jlamnaca. 3agaua
00 a0COIIOTHOM OTKJIOHEHHH.

1.2. I'enepanbHas COBOKYIHOCTh U Cly4yaifHas BbIOOpKa. MeToa MakCHMMajabHOTO IMPaBAONOI00HS.
OLeHKN.

I'enepanbHas COBOKYIMHOCTh W ciydaiiHas BblOOpka. Bribopounas ¢(yHKIUS pacmpenencHus.
Teopema I'muBenko. Ouenku. TpeOoBaHuss K HUM. MeTOJ MaKCHUMaJbHOTO MpaBaonoaoous. OeHKn
MaTEMaTUYECKOTO OKUIAHUS U JUCTIEPCUU.

1.3. Knaccuduxkanus ommbok uzmepenus. OnpeaeneHne TUCIepcuu Mo TEKYIUM U3MEPCHHUSIM.

Knaccudukanus ommbok u3MepeHus. 3aKOH CIOXKeHHUs OMNOO0K. OMMOKH KOCBEHHBIX U3MEPEHUI.
OnpezneneHue AUCIEPCUU 10 TEKYIIUM U3MEPEHUSIM (IUCIIEPCUN BOCIIPOU3BOAUMOCTH).

1.4. [loBepuTenbHble HMHTEpPBalbl U JIOBEPUTEIbHAsT BEPOATHOCTb. (CTAaTUCTUYECKHE T'MIIOTE3BI.
[IpoBepka OTHOPOAHOCTH PE3YIHTATOB U3MEPEHUH.

JloBepUTENbHBIE UHTEPBANbI, TOBEPUTEIbHAS BEPOATHOCTh. Cratuctuueckue runoressl. IIpoBepka
CTaTUCTHYECKUX THNOTE3. OLEHKH MaTeMaTH4YECKOTO OKUAAHUS U AUCIIEPCUM HOPMAJIBHO PaclpenesIeHHON
ciydaiiHOM BenuuuHbl. CpaBHeHHME Heckoibkux aucnepcuii. Kpurepun baptiera n Koxpena. IIposepka
OTHOPOAHOCTH PE3yJIbTaTOB U3MEPCHUIA.

Pa3znes 2. MeToabl KOPPEISIHMOHHOIO U PErPecCHOHHOI0 AHAJIU30B.
2.1 Meton xoppensinoHHoro ananuza. Koadduuuentsr koppensuuu.
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Meton koppensiuoHHOro aHanu3a. (CroxacTuueckas CBs3b. BbIOOpouHBId KO3 PUIMEHT
koppesun. KoagduimeHTs 9acTHON KOPPEIISIHH.

2.2 TlpubmmkeHHast perpeccusi. MeTo HaMMEHbILINX KBaJpaToB. PerpeccHoHHbIN aHAIU3.

[Tpubnmxennas perpeccus. lcnonp3oBaHue MeTOAa HAUMEHBIIMX KBAJpaToOB [JIsl PErpeccHu.
JIuneitHas perpeccus OT ogHoro napamerpa. Onucanue perpecCHOHHOTO aHaIN3a.

2.3. MeTo1 MHOKECTBEHHOUW KOPPEIISIIUU.

Metoa MHOKECTBEHHOM Koppensiun. [IpoBeieHne perpecCHOHHOro aHaJIn3a B MAaTpHUHON (hopMe.

Pazgen 3. MeTtoabl IJIAaHUPOBAHUS IKCIIEPUMEHTA.

3.1 OcHOBHBIE TIOHATHS TEOPUH TIIIAHUPOBAHUS dKCTiepruMeHTa. [1oHBII (aKTOPHBIN SKCTIEPUMEHT.

OCHOBHBIC TIOHATHUS U OIpPENENICHUS] TEOPUU IJIAHUPOBAHUS SKcrepuMeHTa. [lonHblid (GakTopHBIi
SKCTIEpUMEHT. (YpOBHH, (aKkTOphl, (haKTOPHOE MPOCTPAHCTBO, MapaMeTphl onTuMu3aiuin). Hecmemanapie u
CMEIIIaHHbIE OLICHKU.

3.2. JIpoOHbIN (haKTOPHBII IKCIIEPUMEHT.

Onwucanue apobHOro (hakTopHOro HKCHepuMeHTa. [lOHATHS TEHEpUPYIOLIET0 COOTHOIIEHUS U
orpezensonero kKouTpacra. Paspemarorias ciocoOHOCTh IpOOHON PETLTUKY.

3.3. OnTuMuU3aIus METOI0M KPyTOro BOCXO0KICHHS 10 OBEPXHOCTU OTKIIUKA.

MeTtoa KpyTOro BOCXOXKICHHS MO MOBEPXHOCTH OTKIMKa. MHTepBan BappupoBaHus. DPGHEeKTHOCTD
METOJIa KPYTOIO BOCXOKICHMUSL.

3.4. KoMno3uuMOHHbIE TIaHbl 2-ro mopsaka bokca-Yuncona. OpToroHajqbHbIE IIJIAHBI BTOPOTO
HOpsAJKA.

Onucanne ob6mact, OMM3KOM K AKcTpeMymy. KommosuimoHHble miaHbl 2-ro mopsiaka bokca-
VYuncona, ux crpykrypa. lleHTpanbHbIi KOMIO3MLIMOHHBIA IUIAH BTOPOTO MOPSJKA. «3BE3THOE» ILIEYO.
OpToroHanbHbI€ IJIAHBI BTOPOTO MOPsJIKA.

3.5. PorarabenbHble I1aHbl BTOporo nopsaka bokca-Xanrepa.

PorarabenpHble mIaHbpl BTOporo mnopsnka bokca-Xantepa. DKBHAMCTaHTHBICE TOYKW. Pacuer
BEJIMYMHBI «3BE3HOIO» IIJIEYa.

Paznen 4. Oco0eHHOCTH ONTUMH3ANUM MPOLECCOB XMMUYECKOH TEXHOJIOTUH.

4.1 Knaccudukamusi mpoueccoB XMMHYECKOW TEXHOJOTHH. XapaKTePHCTUKA MapaMETPOB CHUCTEM,
MaTE€MaTUYECKHE MOJEIHN U X POJIb B PEIICHUH 3a7a4 ONTUMHU3ALUH.

Knaccugukanus npoueccoB XUMHUYECKON TEXHOJIOTHH UCXOJI U3 BPEMEHHBIX M MPOCTPAHCTBEHHBIX
MPU3HAKOB. XapaKTEPUCTHKA MTapaMeTPOB CUCTEM. MareMaTu4ecKue MOJENIN U UX POJb B PEIICHUM 3a7ad
ontummzanmu. Kiaccudukanus maTeMaTHUecKux Mojened. Mojenu craTHdeckue, JUHAMUYECKHe, C
COCPEIOTOYEHHBIMU NTapaMETPAMH, C PACIPENIEICHHBIMU [TapaMeTpamHu.

4.2. DOxoHomuyeckas A(PQPEKTUBHOCTh TEXHOJIOTMYECKHUX IPOILECCOB. Buasl  Kputepues
ONTUMAJIBHOCTH.

OkoHoMuueckass 3((EeKTUBHOCTh TEXHOIOTWYECKHX ImporeccoB. Ilokasarenn >QQexkTHBHOCTH
3JIEMEHTOB XMMMKO-TEXHOJIOIMUYECKOH cucTeMbl. Buabl KpuTepueB onTUMaibHOCTU: B BUJE (YHKIMOHANA,
aJUTHBHBIM, B BHJE JIMHEHHON (YHKUMU OT YNPaBIAIOUIMX MapaMeTpoB. DKOHOMHYECKHE KpPUTEPHUH.
Br160op ynpapisomux nepeMeHHbIX PU ONTUMHU3ALINH.

Pa3znen 5. AHaInTHYeCKHE MeTOALI ONTHMM3AI[HH.

5.1. MeToibl onnTUMHU3alMK, OCHOBaHHBIE HA KJIIACCHYECKOM MAaTEMATHYECKOM aHAJIN3E.

Heo0xoauMble U 10CTaTOYHBIE YCIOBHUS CYIIECTBOBAHHUS IKCTpeMyMa (YHKLIMU OJHOW M MHOTHX
nepeMeHHbIX. OnTUMHU3alKs paBHOBECHBIX dK30TEPMHUYECKUX PEAKLHM, ONTHUMHU3aLNs MHOTOCEKIIMOHHOTO
angnabatudyeckoro peakropa. CeleKTHMBHOCTh M €€ MCCIENOBAaHUE I BBHIOOpAa ONTUMAIbHBIX YCIOBHM
MPOBEJICHUS PEAKIIUH.

5.2. YcnoBHbIN 3KcTpeMyM. MeTo1 HeollpeieIeHHbIX MHOXKUTeNel Jlarpanka.

[TonsiTue ycinoBHOro 3kcTpemMyma. MeTos HeonpeneeHHbIX MHOKHUTENEH Jlarpanxka. OntumanbHoe
pacripenienieHue TOTOKOB CBIPbS MEXKIy MapajulelbHO paboTaromuMu —anmaparamu. OnTuMu3anus
MHOT'OCTaJUMHBIX MTPOIIECCOB.

Pa3nes 6. MeToabsl MaTeMaTH4€CKOI0 NPOrpaMMHPOBAHMS.

6.1. MeTo1 reoOMeTpUYECKOro mporpaMMHUpPOBaHUS.

I'eomeTprueckoe IporpaMMHUpPOBaHUE, BBIBOJ 0OLIMX cooTHOImEeHHH. OOIas cxema pemeHus 3a1au
METOJIOM T€OMETPUYECKOro MporpamMmmupoBaHus. JIBoiicTBeHHas (QyHKuus. PacueT onTHUManpHOro IMKIIa
NEepUOINYECKOi (PpUIbTpauy.
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6.2. MeTrox TMHEMHOTO IPOrPaMMHUPOBAHUS.

Maremarnueckast (GopMyIHpOBKa MeETOJa JMHEHHOTO TporpamMMmupoBanus. ['eomerpuueckoe
npencrasieHue. Cumiekc-meron Janmura.

6.3. Meto TMHAMUYECKOTO TPOrPpaMMHUPOBAHUS.

Junamuueckoe nporpammupoBanue. Ilpunnun P, bemimana. Meronq — AMHaAMUYECKOTO
IPOrpaMMHUpPOBAHUsl CBEPXY M METOJ JHMHAMHYECKOrO IPOrPaMMHUpPOBAaHUsA CHU3Y. MartemaTudeckas
dopMynupoBKa NPUHLIMIIA ONTUMaIbHOCTH. OOmIas cxema pelieHus 3aad METOJOM JIWHAMHYECKOTO
IPOrpaMMHUPOBAHUS.

3akiiroueHue.

O06o0uieHne MpOHAEHHOIO MaTepualla; paccMaTpUBACTCS KakK IMOJy4YeHHbIE 3HAHHUS MOTYT OBITh
MPUMEHEHbI MPU NPOBEJCHUM HAYYHBIX HCCIEIOBAaHUM /s MOCTAaHOBKM U OOpaOOTKU 3KCIEPUMEHTOB,
ONTUMH3ALHNH XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB.

4 O0beM yueOHO TUCUUIJINHBI.

O0BpeM U CIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexuun 0,9 32 24
[Ipaktrueckue 3anstus (113) 0,9 32 24
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesbHast padoTa 2,2 80 60
KonrtakTHas camocTosTenbHas pabora 0,4 0,3

2,2
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHBI 79,6 59,7
Bua konrpoJs: 3a4deT ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpoekTHpOBaHME MPOLECCOB U ANNAPATOB XUMHYECKOH TEXHOJIOTHI»

1. Heab AUCHUNJIMHBI - CYILIECTBEHHO PACUIUPUTH, CUCTEMAaTU3UPOBATH U UCIIOIB30BATh HA MPAKTUKE
3HAaHUI OCHOB THAPABINYECKHX, TEIUIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB XHUMHUYECKON TEXHOJIOTHH,
MO3BOJITIONINX BBITYCKHUKAM OCYIIECTBISATh HAYYHO- HCCIIEIOBATENbCKYI0 U TPAKTHUECKYI0 padoTy Ha
NPENIPUATUSAX.

2. B pe3yJbTaTe M3y4YeHUs1 JUCHUILINHBI 00y4aI0IIMIACH OJIZKEeH:

O6nanath cneAyrIMMH YHUBEPCATHEHBIMUA KOMITIETCHITUSIMA U HHIMKATOPAMH UX TOCTHIKCHHUS:

YK-2 - VK-2.1; VYK-2.2; VYK-2.3; VK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.10.
YK-4 - YK-4.2.

OO6nagath cneayoIMMI TPoGECCHOHATHHBIMUA KOMIETCHIIMSIMEA U HHANKATOPAMH UX JTOCTH)KCHUS:
IIK-1 - [IK-1.1.
3namo:

- METO/IbI pacyeTa TEeTUIO- 1 MaCCOOOMEHHBIX aImapaToB;
- OCHOBHBIE ITPUHLIMIIBI OPraHU3alUU IMPOLECCOB XUMUYECKON TEXHOJIOTUU;
- TUTIOBBIE MPOIECCHl XUMUUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIINUE allapaThl U METObI MX PACUETa;
- METOJbI COCTABIIEHUS TEXHOJIOTHYECKUX CXEM C HAHECEHUEM BCEX alllapaToB.
Ymems:
- COCTaBJISITh MaTepUaIbHBIC M TETIOBBIE OATAHCHI IJIsI CHCTEM Ta3-KUIKOCTh;
- pacCUUTHIBATh IMApaMETPHI TEIIJIO- U MAaCCOOOMEHHOTO 00OPYIOBAHMS U HACOCOB;
- MOI0UPaTh CTAaHAAPTHOE 0OOPYAOBAHHE, HCTIOIB3yEMOE B XUMUYECKON TTPOMBITIUICHHOCTH.
Braoemo
- METOJIOJIOTHEN pacueTa OCHOBHBIX MTapaMETPOB T'UAPOMEXaHUYECKUX, TETUIOBBIX K MaCCOOOMEHHBIX
[IPOLIECCOB;
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- OCHOBaMH IPaBHJILHOTO M000pa TEMI0 ¥ MacCOOOMEHHOT0 000PYAOBaHUS;
- METOJaMH COCTaBJIEHUS TEXHOJOTMYECKMX CXeM M Tpaduyeckoro MU300pakeHUsT OCHOBHOTO
000pyI0BaHUSI.

3. Kpartkoe coaep:xaHue JUCUMIIJIMHbI.

BBenenne. ®PU3NKO-XMMUYECKHE OCHOBBI 1 OCOOCHHOCTH YCJIOBUH MPOBEACHHS MIpOIecca pa3AesieHUs
JKUJIKMX TOMOTEHHBIX cMecel pekTudukanuei. Onucanue NpUHIUITHAIBHON CXeMbl PEKTU(PUKAITMOHHOM
YCTaHOBKH HENPEPBIBHOTO JelicTBUs. CpaBHEHHE U 00JIAaCTH MPUMEHEHHS HACaJOYHBIX U TapebyaThIX
KOJIOHH. [IocTpoeHre paBHOBECHOW JTMHUU HA OCHOBE MOJYYEHHBIX HMHANBUAYAIbHBIX 3aJaHH.

Pasznea 1. Pacuér pekTupuKkanmoHHOM KOJIOHHBI.

1.1._PacuéT Hacao4HO peKTH(PHKANNOHHON KOJOHHBI HENPEPbIBHOIO AeiicTBHSA (1J1s1 TPex
pa3MepoB HACAJKH).

MarepuanbHblii  OanaHc KoOJOHHBL. Pacuér MuHUManmbHOro u pabouero (uermMoBoro dwucia.
[Toctpoenne pabGoumx mauHUN. Pacuér ckopocTw mapoB W auamerpa KOJIOHHBI. OTmpeneneHue BBICOTHI
HACaJKu M0 MOAM(PHUIMPOBAHHOMY YPaBHEHHUIO Maccoorepenaun. OnpezaeneHue oOIEero 4ucia U BHICOTHI
eauHUL nepeHoca. Pacuér rupaBanyeckoro CONpOTUBIICHUS HACAIKH.

1.2. PacuéTt Tapenb4yaroil peKTH(GUKANNOHHON KOJOHHBI HENIPEePbIBHOIO AeiiCTBHS.

[IpenBapuTenbHblli BHIOOP Tapenok. MarepuanbHbIN OajaHC KOJOHHBI. Pacduér MUHUMAaTbHOTO U
pabouero ¢ermoBoro uncia. Pacuer ckopocTu nmapoB u auaMerpa KojoHHBL [locTpoenne pabounx JTUHHIA.
Omnpenenenne BBICOTHI CBETIOTO CJOS XUAKOCTH HAa Tapeike M IMapocojaep)kaHus 0apOOTa)KHOTO CIOS.
Pacuér koaddunmentoB maccoornepenayn, o0IEro ynciaa equHuI] nepeHoca, 3pdexruBnoctu mo Mapdpwu.
Pacuér BwIcOTHI KOJIOHHBI Ha ocHOBe KIIJ[ mo Mbapdpu ¢ mocTpoeHHeM KHHETHYECKOW TUHWHU. Pacuér
TUIPABIMYECKOIO CONPOTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACA0YHOI U TapeJbyaToil KoJI0HH. ConmocraBiieHHe JaHHBIX,
MOJIy4eHHBIX M0 NPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacuyéToB. BbI00p KOJIOHHBI.

Pasznea 2. PacuéTt u BbIOOP Ten1000MEHHUKOB.

Pacuér u BEIOOD TEMI00OMEHHUKOB IO O0IIIEH CXeMe: -pacyeT TEIIOBON Harpy3KH; - ONPEIeICHHE
TEIUIOBOTO PeXUMa U CPeHEN JBUKYIIEH CUIIbL; - MPUOIMKEHHAs OleHKa KO (UIIMEHTOB TEII00TAauH,
Ko uLeHTa Teronepeaun, MoBepXHOCTH Fop; - BEIOOp THIIA 1 HOPMAIM30BAaHHOT'O BapHUaHTa
KOHCTPYKILUU; -OIlpe/ieJICHHE MapaMeTpOB KOHCTPYKIIMH (HAlIpUMep, 715 KOKyXOTpyOHOTo
TEIIO0OMEHHUKA: YnciIa TpyO U Yyuciia X0I0B, TMaMeTpa TpyO, TuameTpa Koxyxa, TOBEpXHOCTH
Ter1000MeHHUKA Fyopy U Ap.); - cOMOCTaBIeHNE OPUEHTUPOBOUHOM Fop U Fropu; - cOMOCTaBIeHNE TaHHBIX,
HOJYYEHHBIX TI0 IPOrpaMMaM KOMITBIOTEPHBIX M PYYHBIX PACU€TOB; -T'MIPABIMUYECKUI pacyueT; - BEIOOp
ONTUMAJIFHOTO BapuaHTa TEIJI00OMEHHHUKA.

2.1. Pacuér K0o)XyxoTpyOUaTOro UCIIapuTeIIsl.

2.2. Pacuét koHACHCAaTOpa (KOXKYXOTpYyOUaTOTrO MU TUIACTHHYATOTO).

2.3. Pacuér nogorpesarens (KOXKyXOTpyO4aToro WM IacTUHYATOrO).

2.4. Pacuér XONOOWIBHUKOB IUCTWIIISITA M KyOOBOro ocTaTka (KOXyXOTpyOuyaThIX WM
MJIaCTUHYATBIX ).

Paznen 3. 'mapoanHaMmuyeckue pac4yérnbl.

3.1 Pacyér rupaBIruecKoro COnpoTUBICHUS TPyOOIIPOBOIOB

3.2. Pacuér onTuManbpHBIX AHAMETPOB TPYyOOIIPOBOIOB

3.3. Pacuér u moxbop HacocoB

Pasznea 4. 'padpuyeckoe opopmiienne.

TexHonornueckas cxema. PekTu(HKaIMOHHAs KOJIOHHA ONIPEIeIIEHHOTO THIIA C H300paKeHUEM
JleTanel KOHTAaKTHBIX 3JIEMEHTOB, PACCUNTAHHBIX B pasjene 1.

4. O0beM y4eOHOH TUCHHUILINHBI.

O0BeM THCHUILIHHBI
Bup yueOHoit padoTbl
3F Axkan. | Actp.
q, q,
O01mas Tpy10eMKOCTb TUCHUILIHHBI 2 7 54
KonrakTHas padora — ay dTOPHbIE 3AHATHSA: 0,44 16 12
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[Ipaktuueckue 3austus (I113) 0,44 16 12
CamocTosiTesbHasi padora 1,56 56 42

KonTakTHas camocrositenbHas paboTa 156 0.4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 55,6 41,7
Bua uTOroBoro KOHTpoJIs: KypcoBoii npoekt

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«MoaenupoBaHue THMOBBIX MPOIECCOB XMMHUYECKO TEXHOJIOTUMN

1 Heap AMCHUIUIMHBI — LENbIO JUCHUIUIMHBI SBISETCS OOYyYEHHE CTYAEHTOB Ha KOHKPETHBIX
IpuMepax MPaKTUYECKOMY HCIOJIB30BAHUIO METOJAa MaTeMAaTHYECKOTO MOJCIMPOBAHMS, BKIIIOYAs
MOCTAaHOBKY (DU3MKO-XHMHUYECKOTO KCIEPUMEHTa, 00padOTKY pe3yIbTaTOB IKCIEPUMEHTA, COCTaBICHUE
MaTEMAaTHYECKUX OINUCAHUM, 3alMCh AJTOPUTMOB PELICHWS BO3HHUKAIOIIMX 3a1a4 M pealu3alnus UX Ha
OBM.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4aKOIIMIACA 10 MPporpaMmMe 0aKajJaBpuaTa J0JIKeH:

Obaaoams CIENYIOMAMA KOMIETCHITHSIMHE:

- [IK-3.1; TIK-3.2; TIK-3.3; TIK-4.3

3Hamy:

orpeziesieHue, CTPYKTYPY U OJIOUHBIM MPUHIUI TOCTPOEHUS MaTeMaTUYECKUX MOJENEH; 3Tarbl

MaTEeMAaTHYECKOTO MOJICIHPOBAHUS; B3aMMOCBS3h (U3UYECKOTO M MAaTeMaTHYECKOrO0 MOJAEIUPOBAHNUS;
MaTeMaTUYECKHEe MOJIENH TMPOIECCOB abCOpPOIMHU, PEKTU(DHKAIMN, SKCTPAKIMHU, CYIIKH, TETUIO0OOMEHa,
KPUCTAITU3AIUH, aITOPUTMBI pacdeTa BhINICYKA3aHHBIX MTPOIIECCOB.

Ymemn:

MOCTaBUTh W TIPOBECTH (PU3UKO-XUMUYECKUI SKCIIEPUMEHT, pemiaTh 3a7adyd COCTaBICHHS
MaTEeMaTUYeCKOr0 ONHUCAHUs, BBIOMpPATh METOJ pemeHus CcHOPMYIUPOBAHHON CHCTEMBl YpPaBHECHH,
YCTaHABIIMBATh aJIeKBAaTHOCTh MAaTEMaTHYECKOW MOJeNu OOBEKTY WCCIEOBAHUS, pellaTh 3aJaqyd
ONTUMU3AIMH U IPOCKTUPOBAHUS BBIIETIEPEUNCICHHBIX XUMHUKO-TEXHOJIOTUUECKHUX MPOIIECCOB.

Bnaoemw:
METOJIUKOH TTPOBECHHUS (PU3UKO-XHMHUECKOTO IKCIIEPUMEHTA, aHATUTHICCKUM, SMITHPUICCKIM
U OMIUPHUKO-aHAIUTUYECKUM METOJIaMU  COCTABIICHHS MAaTEMaTHYEeCKOrO0  OIMUCAHUsS; METOJaMHu
UJACHTH()HUKAIIMK TapaMeTPOB MaTeMaTHYEeCKMX MOJIENICH; aJlrOpuTMaMH pacueTa OCHOBHBIX TEIUIO-,
MacCOOOMEHHBIX MPOIIECCOB B MPOBEPOYHOMN M MPOCSKTHOW MOCTAHOBKAX 3a/1a4H.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

1.1. BBenenue
1.2. O3HaKOMIJICHHE C IKCIEPUMEHTAThHBIMU yYCTAHOBKAMH IJII MPOBEACHUS (U3UKO-XUMHUYECKOTO

JKCIIEpUMEHTA.

1.3. MaremaTtuueckoe MOJCTHUPOBAHUE KaK OCHOBA CHCTEMHOI'O aHAIM3a MPOIECCOB XMMHUECKOM
TEXHOJIOTHH, HEPTEXUMUU M OMOTEXHOJIOTHH, METOJ0JOTHN pa3pabOTKU PHEPro- M pecypcocOeperarommx
npou3BoACcTB. Kimaccudukamnuss mMareMaTH4ecKuX MOJEJeH, B3aMMOCBsI3b MaTEeMAaTHUYECKUX M (PU3NIECKUX
MOJIEJIEH.

1.4.0O0mas CTpyKTypa MAaTeMaTH4ecKOro OIHCAaHUS TPOIECCOB XHUMHUYECKOW TEXHOJIOTHUH,

HepTeXUMUH W OHOTEXHOJIOTMH. YPAaBHEHMs, OTOOpa)kalolre OCHOBHBIE 3aKOHBI COXPAHEHHs] MaccChl,

SHEPTUH U UMITYIIbCA, YCIOBHS paBHOBeCHs. JlOMyIeHNs U OTpaHUYEHUSI.

2. Merogq MareMaTHYeCKOro MOJEIHUPOBAHMSI MPHU HU3YUYEHUU XHUMHUKO-TEXHOJIOTUYECKUX IIPOIECCOB.
DTanbkl MATEMaTUYECKOTO MOJICTHPOBAHUS. bIOYHBINA MPUHIUT pa3pabOTKH MAaTEMATUYECKUX MOJIEIEH.
Kpurepun ycraHoBieHHsI aIeKBATHOCTH MOJIEICH OOBEKTaM XUMHUYECKOW U HEPTEXUMUUYECKON
TEXHOJIOTUH, OMOTEXHOJIOTUU. MeToAbl NACHTU(UKAINY TTAPAMETPOB MaTEMATHIECKIX MOJIEIeH

3.1. MareMaTnyeckoe oOmucCaHWe THAPOAMHAMUKH (CTPYKTYpbl TIOTOKOB) B OOBEKTax
XUMHYECKOHU TCXHOJIOI'U, He(bTeXI/IMI/II/I u 6I/IOTGXHOHOFI/II/I. 9KCHepI/IM€HTaHBHBIe METOAbI
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UCCIIEIOBaHMSI CTPYKTYPHI IOTOKOB B ammaparax. BHyTpeHHue U BHEITHUE (DYHKIIMU paclipeieeHus
MIOTOKOB IO BpPEMEHM TpeObIBaHMs. MeToJ MOMEHTOB Ui OIPEICIICHUS TOYCYHBIX OIIEHOK
[IapaMeTpPOB MOJIENEH CTPYKTYypbl NOTOKOB. OIpeneieHue HadadbHbIX MOMEHTOB IUIOTHOCTH
pacripeiesieHust uepe3 nepeaaTouHyro (yHKINO 00beKTa.

3.2 MaremaTnueckue MOJIENH CTPYKTYpPhI IOTOKOB B almaparax: UIealbHOIO CMEIIEHUS,
UJCabHOTO BBITECHEHMs, s4YeeuHasd, AUPQy3UOHHas, sS4yeeyHas C OOpaTHBIMU MOTOKAMHU.
KomOuHupOBaHHBIE MOJENH, YYWUTHIBAIOIIME HAIWYME B amnmaparax 3acTOMHBIX 30H, TOTOKOB
OaifmacupoBaHUs U PELUPKYIISIIIIH.

4. MareMaTH4ecKOoe ONUCAHME PAaBHOBECUS B CHCTEMAaX <«Iap-KUAKOCTB», «Ta3-)KHIKOCTbY,
«OKUJIKOCTB-KHJIKOCTB» C Y4E€TOM HEHJICAIbHOCTU NoBeaeHHs (a3. AnroputMel pacyera (ha3oBBIX
paBHOBECHI, COBMEIIEHHBIX (ha30BbIX U XUMUYECKUX PABHOBECHIA.

3.3.  OOumme mpUHIUIB MATEMATHYECKOTO OIMHMCAHUS MAaCCOOOMEHHBIX M TEIJI00OMEHHBIX
IPOIIECCOB. YPaBHEHHS MAcCO- M TEIUIONEPEHOCA C YYEeTOM TEepPEKPecTHBIX APQeKToB. [IBmKymas
cuina mporecca mepeHoca. CrmocoObl WHTEHCH(PHUKAIMU Macco- M TEIUIONEPEeHOca ¢  IENbio
peanm3aIum SHEPro- U PecypcocOeperaronux MpoeccoB.

3.4. Marematuueckoe MOJETUPOBAHME MAacCOOOMEHHBIX IpoleccoB: abcopOuuu,
OKCTPaKIMH, CYIIKA TBEPABIX BEHIECTB, MHOTOKOMIIOHEHTHON pPEKTH(UKAINK, MaccOBOI
KPHCTAJUIM3AIlMd W3 PAcTBOPOB, TEIIOOOMeHa. [IpuMepbl KOHKPETHBIX 3aad pacyera 3STHX
IPOIIECCOB B amaparax NepHOIUYECKOr0 H HEIIPEPhIBHOTO JCHCTBUSL.

4. OmnpeneneHue, CTPYKTypa M 00JacTH MPUMEHEHUS HMCKYCCTBEHHBIX HEUPOHHBIX CETel B
3a/layaXx CHCTEMHOTO aHaln3a, MOJCIHUPOBAHUSA U Pa3padOTKU HHEPro- M PpecypcocOEperarommx
MIPOLIECCOB XUMUYECKOM TEXHOJIOTHH, He()TEXUMHUH U OMOTEXHOIOTHH.
4.00beM yueOHO JUCUMIIJIMHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoit padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNTTHHBI 3 108 72
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,78 64 48
JlaGopatopusie 3ansTus (JI3) 1,78 64 48
CamocTosiTesbHasi padora 1,22 44 26
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,15
1,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 43,8 | 25,85
Bua uTOroBoro KOHTpoJIsi: 3auer

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MaTemMaTH4yecKoe MOIe THPOBAHUE JHEPTo- U pecypco3PPeKTUBHBIX TEXHOJOTHYECKUX CHCTEM))

1. IMeap AMCOMIVIMHBI — HAy4YUTh CTYAEHTOB IIPUMEHEHUI0O METOJOB MAaTEMaTH4YECKOTrOo
MOJIEJIMPOBAaHUS XUMHUKO-TEXHOJOTMYECKMX CHCTEM C IO3UIUI HX TEXHOJOIMUYECKON U ammapaTypHOU

9HEPro- 1 pecypcodHPeKTUBHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
YK-1.1; VK-1.2; VK-1.5; TIK-1.4; [1IK-1.6.
3namo:

— oO0myro cxXxeMy U JTambl MOJEIHMPOBAHMS Ha OCHOBE CHCTEMHOIO TMOJXOJAa DSHEPro- u
pecypcod(h(PEeKTUBHBIX TEXHOJOTHYECKHX CHUCTEM, TEOPETHYECKHE OCHOBBI U MPAKTUYCCKUE TPHUEMBI
MOCTPOCHHUS UX MaTeMaTUYECKUX MOJIENel, pean3alii MOIETIbHOTO SKCIIEPUMEHTA;
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Ymemo:

— MPAaKTUYECKHM NPUMEHATH METOAbl MOJEIMPOBAHMS JUIs pacyéra, aHaau3a XHUMHKO-
TEXHOJIOTHYECKHUX CUCTEM, PEIICHUS 3a7ad PecypcocOepekeHus,

Bnraoemy:

— COBPEMEHHBIMH TEXHOJIOTHUSIMUA aBTOMATU3aI[MU MOJIETUPOBAHUSI.
3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Pasoen 1. Obwas cxema mooenuposanus XUMUKo-mexHoI02U4eCKUx CUCTHEM.

1.1 Knaccugurayus xumurxo-mexnonocuveckux cucmem u ux mooeneti. OnpenercHue XUMHKO-
TeXHOJornueckon cucrembl. Kiaccupukanus XMuMHUKO-TEXHOJOTHYECKMX CHUCTEM IO CIIOCO0Y OpraHu3alun
TEXHOJIOTHYECKHX MporieccoB. Onpenenenne mareMatudeckoir moaenu. Kimaccudukamus MaTeMaTHuecKux
Mojziele Mo OTOOpaKEHUIO CTOPOH MOJEIHPYEMbIX CHUCTEM M MeTojaM wuccienoBanus. llemu
MojaenupoBaHusa. WHIYKTUBHBIA W  CUCTEMHBIM MOAXOAbl K MOJCIMPOBAHHUIO. ABTOMAaTH3ALIMS
MOJEIIUPOBAHUS.

1.2 Obwas cxema u smanvt mooenupoganus. MonenupoBaHue Kak MHOTOATAITHBIA HUTepallMOHHBIN
nH(popManoHHbI mporecc. Pa3zpaboTka KOHIENTyadbHOH Moaenu U e€ Qopmanuzamus. MoaenbHBIH
AKCIIEPUMEHT. Y CTAHOBJICHHE aJIeKBATHOCTU MoJieau. CTPYKTYpHOE M ITapaMeTpUIeCcKoe KOPPEKTUPOBAHUE.
WNHuTtepnperanus pe3yJbTaToB MOAECIUPOBAHUS U TPOTHO3.

Pasoen 2. Mooenuposanue Xumuko-mexHoi02U4ecKux CUCmem ¢ HenPePbIBHbIM PEXCUMOM padombl.

2.1 Cmamuyeckue mooenu xumuko-mexroaocudeckux cucmem. CTallmOHaAPHBIA PEKUM — OCHOBHOM
paboumii pexuM CcHCTeM HemnpepbiBHOrO naeictBus. CTpykTypa Mojenn. Moaenu TEeXHOJIOTHYECKUX
amnmapaToB M MOJEIHN CTPYKTYpPbl TEXHOJOTMYECKON cUCTeMbl. CTPYKTYPHBIM aHAIN3 PAa30MKHYTBIX CHCTEM
Y CUCTEM C BHELIIHUMHU PELUKIAMH.

2.2 Jlunamuueckue Mooenu Xumuxo-mexsonocuueckux cucmem. llenm u3ydeHus IUHAMHUYECKUX
cBoricte  cucreM. DyHKIUOHaIbHBIE  omneparopsl.  JIuHelWHocTh.  IIpuHIUMOBI  Ccynepno3unuu.
XapakTepucTudeckue QyHKIIH.

Paszoen 3. Mooenuposanue XumMuko-mexHoiO2UYecKUx cucmem ¢ OUCKPEMHO-HEnpepbleHbIM
pedcumom pabomul.

3.1 Cmpykxmypa mooenu. Knaccugpuxayus npoyeccos. llepmonudeckuii crnocod oOpraHu3aiuu
TEXHOJIOTMYECKUX MporeccoB. HenpepreiBHbIE M IUCKpeTHbIE Tpouecchl. DyHKIIMOHAIBHBIE COCTOSHHS
anmaparoB U cucteM. COOBITHS BpEMEHU U COCTOSIHHSI.

3.2 Mooenuposanue HenpepvléHbiX npoyeccos. ABTOHOMHBIE W MHTEPAKTHUBHBIC MPOIECCHl. Buibl
B3aMIMOJICHCTBHSl TEXHOJIOTUYECKUX ammapaToB. (CoriiacoBaHHE BPEMEHHBIX PEXHMOB HUX PabOTHI.
Ontummsanus 00bEMa BCIOMOTaTeNbHBIX EMKOCTEH. MeToapl pemenus nuddepeHITnaTbHbIX YPAaBHEHHUH C
pa3pbeIBHBIMU (YHKITUSIMU B TIPABOI 4acTH. AMMPOKCUMAIIMOHHBIE SKCTPEMYMBI Pa3pPBIBHBIX (DYHKITHIA.

3.3 Mooenuposanue ouckpemuwvix npoyeccos. MoAEIUPOBAHUE TPOIECCOB CMEHBI COCTOSHHIA,
Havaja M OKOHYAHUS KOMMYTAIMHM amnmnapaToB MEPUOAMYECKOTO NEHCTBHUS, KOH(QIMKTHBIX CUTyalluil B
cucremax. Ceru [letpu.

3.4 Umumayuonno-ananumuieckoe mooeaupoganue. CUCTEMBI JUCKPETHOTO ¥ KOMOMHUPOBAHHOTO
monenupoBanus. CocrtaB, CTpyKTypa M (PYHKUMH. SI3BIKM MOJENMPOBAHMS. AJNTOPUTMBI TPOABHKEHUS
MOJICJIbHOTO BpeMeHH. BpeMeHHbIe ceTu.

3.5 @opmuposanue pacnucanusi padomsvl MHO20NPOOYKMOGbIX cucmem. MHOTONPOAYKTOBBIE
TEXHOJIOTUYECKHE CHCTEMbl. BpeMeHHbIE peXUMBbI pabOThl MHOTOMPOTYKTOBBIX XHUMUKO-TEXHOJIOTHUECKUX
cuctem. @opmupoBaHue U npeoOpa3zoBaHUE MATPUIl TEXHOJIOTUYECKUX IUKIOB. AJNTOPUTMBI BBIYUCICHUS
JIOTUYECKUX OIPEAETUTENEN BEIIECTBEHHO3HAYHOM JIOTHKH.

4. O0béM y4eOHOI TUCUMIIIIMHBI

O0BEéM TUCHUTIINHBI

Bunsl yueOHol paboThI IE Akan. | Actp.
4. 4.
O0masi Tpy10€MKOCTh 1M CHUIITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,34 48 36
Jlexnn 0,67 24 18
[Tpaxktrueckue 3anstus (113) 0,67 24 18
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CamocrosiTesbHasi padoTa 1,66 60 45
KonrtakTHas camoctosTenbHas pabora 1.66 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI ’ 59,6 44,7
Bua uToroBoro KOHTpoJIs: 3a4éT ¢
OLICHKOM

AHHOTaNUs padoyeil MporpaMmbl IMCHUIIMHBI «COBpPeMeHHbIE TEXHOJIOTHN ABTOMATH3 AU
XHMHUKO-TEXHOJOTHYECKNX MPOLECCOB)

1 Heap aucuunauHbl — GopMUpoBaHHE Y 0OydYaIOLIerocs CUCTEMbl 3HaHUM, HABBIKOB U YMEHUH,
HEOOXOIUMBIX IJIi OCYHIECTBIIEHUS MPO(ecCHOHANBbHON AeATeIbHOCTH, CBSI3aHHON C JKCIUTyaTallMed u
pa3paboTKOil aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS XUMHKO-TEXHOJIOTMUECKUMH MTPOIIECCAMHU.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

IIK-1.7; [IK-1.8; IIK-1.9; TIK-5.1; IIK-5.2; IIK-5.3.

3nams:

— CIPYKTYpy ¥  (QYHKIUM  COBPEMEHHBIX  aBTOMATU3UPOBAHHBIX  CHUCTEM  YIPABICHHS
texHojorudeckumu npoueccamu (ACY TII);

—  TexHuueckue cpeactra coBpemeHHbix ACY TII;

—  OCHOBHBIE KJacchl mporpammuoro ooecneuenus ACY TII;

— TEXHOJOIMM, HCIOJNb3yEMbIE JJs CO3[JaHMsl CHUCTEM YCOBEPLUIEHCTBOBAHHOIO YIIPABIIECHUS
TEXHOJIOTUYECKUMHU TPOLIECCaMH;

— mporpammHoe oOecredeHHe IJid CTPYKTYpPHO-IapaMETPUUECKOr0 CHHTE3a CHCTEM YIIPaBJICHUS
XUMHUKO-TexHoJoruueckumu mporeccamu (XTII), onTuMu3anuu u TUTAHUPOBAHUS PAOOTHI XMUMHUUYECKUX
IIPOU3BO/ICTB.

Ymemn:

-ACIIONIb30BaTh TMPOTPaMMHOE OOecredeHrne [UIs HACTPOHMKM TEXHOJIIOTUYECKUX H3MepUTeNei-
PEryIsATOPOB;

-pa3pabaTbIBaTh MPOrpPaMMBbI JJIsl YIPABICHHS TEXHOJIOTUYECKUMU MPOLIECCaAMU;

-pa3pabaTbIBaTh M MOACIUPOBATH ABTOMATHUECKHUE CUCTEMBI PETYITUPOBAHUS.

Braoemn:

-OIHUM M3 3BIKOB ITPOrpaMMHUpPOBaHMsI KOHTpOJIepoB ctangapra MOK 61131-3;

-HaBbIKaMu Hcnionb3oBaHus cpenbl MATLAB/Simulink nmns  pemenuss 3amad  pa3paboTku U
MOJIEJIMPOBAaHUS aBTOMAaTUYECKUX CUCTEM PEryIHMPOBAHUS.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Pasoen 1. Cucmemnas ummezpayusi u UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIE — MEXHOI02UU
peanuzayuu cogpemennsix cucmem asmomamusayuu XTI1.

1.1. BBegenue B aBTOMaTH3aLUIO0 TEXHOJIOITMYECKHUX IPOLIECCOB U IIPOU3BO/ICTB.

1.2. Uepapxuueckast  CTpykTypa ¥  (YHKIMOHAJIBHBIE  BO3MOXXHOCTH  HH(OPMAIMOHHO-
KOMMYHUKAI[MOHHBIX CUCTEM aBTOMAaTHU3AI1H.

1.3. Cuctemsl ycoBepmeHcTBoBaHHOTO yripasienus (CYVY) XTII.

1.4. [IpoMbIlIUIEHHBIN HHTEPHET Bele, Texnonoruu Big Data u o6maunbie Texnonoruun B ACY TIL

1.5. Texnomoruu BuptTyainbHoro npoektupoBanus ACY TIIL.

Pasoen 2. Pacnpedenennvie npoepammHo-annapammvle KOMHIEKcyl 0Jisl MOHUMOPUH2Ad U YNPAGIeHUs
XUMUYECKUMU NPOU3BOOCHBAMU.

2.1. Crpykrypa U (QyHKIHOHAJbHBIE BO3MOKHOCTH coBpeMeHHbIX ACY TII. MudopmannonHoe,
anmapaTHoe, MaTeMaTH4ecKoe, MPOTrPpaMMHOE, METPOJIOTMYECKOe, PrOHOMHYECKOE W OpraHu3alHOHHOE
obecnieuenne ACY TII.

2.2. bectipoBoaHblie cuctemsl nepenaun naHHbix B ACY TIIL

2.3. BupTryanpHble aHATM3aTOPBI: THITBI U (YHKIIMOHATIHHBIC BO3MOKHOCTH.

2.4. Copemennblie mporpammupyembie jorumdeckue koHtposuiepsl (ITJIK) u IIJIK MICRO,
MUKPOIIPOLIECCOPHBIE U3MEPUTEIU-PETYIIATOPHI
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2.5. Ctpykrypa 1 QyHKIHOHAIBHBIE BO3MOXXHOCTH 0a3 gaHHbIX peanbHoro Bpemenu (bJ] PB) B ACY
TII.

2.6. O6mee mporpammuoe obecrieuenne ACY TII: onmepaunonusie cucrembl, SCADA-cucTeMsl,
CpEeICTBAa MPOTPaMMHUPOBAHHUS KOHTPOJLIEPOB.

2.7. CnenmansHoe mporpamMMHoe oOecrneuenue: nporpammbl i ITJIK, peanusyromiye ¢yHKIMH
CVYYV, nporpaMmMbl ONTUMH3AIUH U YIIPABICHHUS TEXHOJIOTHYECKUMU U IPOU3BOICTBEHHBIMH MTPOLIECCAMHU.

Pasoen 3. Ilakemvl npukiaoHvlx npocpamm 0isi CMpYKMypHO-NAPAMEmpUYecKko20 CUHmMe3a cucmem
ynpaenenus XTI, onmumuzayuu u n1aHUpo8anuss pabomol XUMU4eCKUx npou3800Ccms.

3.1. TIporpammuas cpena MATLAB/Simulink mns pemenus 3amad pa3pabOTKH W MOJICTUPOBAHUS
ABTOMATUYECKUX CcUcTeM peryiaupoBanusi. Cpeasl mnporpammupoBanus [IJIK.Ctanmapt  s3bIKOB
nporpammupoBanns MOK61131-3.

3.2. Ilporpammubie cpensl s kanengapHoro miuanupoBanus: CIIPYT-OKII u cucremsr APS
(Advanced Planning & Scheduling — ycoBepmieHcTBOBaHHOTO TUTaHHpOBaHusi) komnanuu AspenTech.

4 O0beM yueOHOM TUCUUIJINHBI.

O0BbeM JUCHUIIINHBI
Buj yueOHoi padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CIUNJIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,44 16 12
JlaGopaTtopusie padots (JIP) 0,44 16 12
CamocrosiTesbHast padoTa 1,67 60 45
KoHTakTHas camoctosTenbHas pabora 0,2 0,15
1,67
CaMoCTOATEIbHOE N3YUYEHHE PA3eJIOB JUCLIUIIINHBI 59,8 | 44,85
Bua uToroBoro KOHTpoJIf: 3auer

5.3 IncuunJauHbI 4acTH, GOPMHUPYeMOii y4aCTHHKAMH 00pa30BaTeJbHbBIX OTHOIIECHHI (IMCIUIITHHBI
1o BbIOOpY)

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«BBIYHCIMTEIBLHBIH IKCIIEPUMEHT B 32/1a4aX
XHMHYECKOH TeXHOJIOTHH»

1 Heab AMCHUNIMHBI — U3YYUTh METO/BI U MPUEMBI POBEACHUS BEIUMCIUTEILHOTO SKCIIEPUMEHTA
Ha MaTEeMaTUYECKUX MOJAETSIX HEKOTOPHIX 00bEKTOB XUMHUECKONW TEXHOJIOTHH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamys cleayOMUMI KOMIIETEHIIMSAMU U UHIMKATOPAMH UX JTIOCTHKECHUS:

1IK-3.1, TIK-3.2, IIK-3.3, [IK-4.3.

3nams:
- MOAXOMABI K METOJJaM MaTeMaTUYeCKOT0 MOACITUPOBAHUS PA3IMUYHbIX 00BEKTOB XUMUYECKON TEXHOJIOTHH;
- OCHOBHBIEC QJITOPUTMbI M METO/bl YHUCICHHOTO PEIICHUS MATeMaTHUYECKUX M XUMHUKO-TEXHOJOTHUECKUX
3aJa4 B CTAllMOHAPHOM COCTOSIHUU U B IETEPMUHUPOBAHHON TTOCTAaHOBKE;
- OCHOBHBIE TIpuEMBI paboThl B BusyanbHOW cpene Borland Delphi onepaunonnoit cuctembr Microsoft
Windows;

Ymemn:
- popmynupoBaTh pacu€THbIE 3a/ladll BBIYUCIMTEIBHOTO HSKCIEpUMEHTa B 00JacTH XHUMHUYECKOU
TEXHOJIOTUH;
- HCTIOJIb30BaTh YMCIICHHbIE METO/IbI ISl pELICHUs TaKUX 3a]1ay;
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Braoemw:

- METOJIaMHU YHMCJICHHOTO SKCIIEPUMEHTA U PelleHus 3a7ad B 00JaCTH XUMHUYECKON TEXHOJIOTHUH.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Beeoenue. Bviuuciumenvusiii 9kcnepumenm u mamemamuyeckoe mooenuposanue. Llens u ocnognwvie
3a0auu.

[Ipeumy1iecTBa BEIUUCIUTEIBHOTO SKCIIEPUMEHTA U MaTEMAaTHYECKOTO0 MOJIETUPOBAHNS B CPABHEHU U
C HATypHBIM DJKCIEPUMEHTOM. [IpMuMHBI, MO KOTOPHIM MPUMEHSIOT BBIYMCIUTEIBHBIN JKCIIEPUMEHT.
Meronbl TO3HaHMS MHUpa M MojenupoBaHue. [IpenMymiecTBa W HEIOCTAaTKU  BBIYMCIUTEIBHOTO
JKCIEPUMEHTA.

Pasoen 1. Paspabomka mamemamuyeckux mooenell paciema KoiCyxompyouamvix menioooMeHHbIX
annapamos 6e3 usMeHeHUs azpe2amHno20 COCMOAHUS CPeo.

O6mue cBenenus. OnpenereHrne MOBEPXHOCTH TEIJI0OOMEHa. PaznuyHbIe CXeMbl B3aMMHOTO TOKA
TEMJIOHOCHUTEIIEH.

IloBepouHbli M NpPOEKTHBIM pacu€r. OnpenencHue TEIUIONEPENAONIe MOBEPXHOCTU. YUET
HaIlpaBJIEHUsI MOTOKOB. YYET U3MEHEHUS TeMIIepaTypbl NOTOKOB M CTEHKH M KaK CJIEICTBHE U3MEHEHHE
CBOWCTB, YUYaCTBYIOLIUX B TEIJIOOOMEHE Cpe/l.

[IpoBeneHne 4YHCIEHHBIX SKCHEPUMEHTOB Ha pa3pabOTaHHBIX MPOrpaMMax C HCIOJIb30BaHUEM
WU3YYEHHBIX MOJEIIEH.

I'unpaBnuueckuii pacy€T TEMI00OMEHHBIX anMapaToB B 0JHO(A3HbIX U ABYX(a3HbIX Cpeaax.

MatemaTuueckoe MOJACTUPOBAaHNE TEIIIO0OMEHA B 0HO(A3HBIX U ABYX(a3HBIX cpefax. Y paBHEHUE
HaBpe-Ctokca. Pexumbl Teuenus. Pacuér ruapaBinueckoro COMpOTHBICHUS OJHO(A3HBIX U ABYX(a3HbBIX
MIOTOKOB C YYETOM Pa3IUYHbIX 3P PEKTOB.

Matemaruueckoe MOJENUpOBaHHE TeIiooOMeHa B ofHO(a3HbIX cpenax. [IpoBeneHue 4MCIEHHBIX
HKCIIEPUMEHTOB Ha Pa3pabOTaHHBIX MPOrpaMMax ¢ HCIOJIb30BAaHHEM U3YUECHHBIX MOJICIIEH.

Paszoen 2. Mamemamuyeckoe modenuposanue menioobMeHa ¢ U3MeHeHUuem a2pe2amHto20 coCmosHus
das.

[Ipoueccs! kuneHus: 1 KOHAEHCAUUU. TepMOINHaAMUYECKHE OCHOBBI IIPOLIECCOB.

MareMaTHuecKoe MOJETHPOBAHKUE TEIUIOOOMEHA MPH KOHJCHCALMU YHUCTBHIX MapoB M Mapora3oBbIX
CMeECeH.

Paznuunble THIBI KOHACHCAIIUH T1apa U3 00bEMa U Ha TIOBEPXHOCTH. YUET PEeXKUMOB TCUCHHS MIIEHKH
KOHJeHcaTa. BiusHue pa3nuuHbIX (aKkTOpOB Ha PEKHUMbI T€UEHMs IUIEHKH KOHAeHcaTa. MeTolbl pacuéra
KOHJICHCATOPOB NIapOIa30BbIX CMeCEH.

[IpoBeneHne YHCIEHHBIX DSKCIEPUMEHTOB Ha pa3pabOTaHHBIX MPOrpaMMax C HCIOIb30BaHUEM
U3Y4YEHHBIX MOJEIIEH.

Matematuueckoe MOJEIUPOBaHHUE TEIIO0OMEHA IPU KUIICHUU.

[IpoBeeHue 4YMCICHHBIX SKCIEPUMEHTOB Ha pa3padOTaHHBIX NPOrpaMMax C HCIOJIb30BaHUEM
U3Y4YEeHHBIX Mojenei. Pexumbl kunenus. Kumenue B 00béMe M Ha NOBEPXHOCTH, B KaHalax Mpu
OpraHU30BaHHOM JBU)KEHUHU KHUJIKOCTH.

Pa3zoen 3. Ocnosbl mamemamuuyecko2o MoOOeIUpPoOS8aAHUsi NPOUECcco8 Menio- U Mdacconepeoadu 8
PEeKMUPUKAYUOHHBIX KOJIOHHAX.

OOmue cBefAeHHST U OCHOBHbIE NOHATUA pekTUukauuu. Iloaxoapl K OMUCAaHHIO MPOIECCOB
pexTuduKayy. Paznuyabie MeTObI pacuéra.

VYopouieHHble MaTeMaTH4YecKue MOJEeNM JUIsl pacuera Impolecca peKTUQUKAUU B IPOCTHIX
KOJIOHHAX.

CocraBiieHHe  MaTepHalbHOTO — TIOKOMIIOHEHTHOrO, TeruioBoro ©Oamanca. Konnenmuu:
TEOPETUYECKOU CTYIIEHHM PA3ICIICHUs, PABHOBECHOM TapelIK, K.II.J. TApeJIKU U KOJIOHHBI. YIIPOLICHHBII
pacy€t pekTudukanmoHHo kooHHbL. CooTHomeHHs DeHCcKe 1 AHIEpBY/IA.

PazpaGoTrka mporpammbl pacuyera pPEKTU(UKAMOHHOM KOJOHHBI METOJOM  HE3aBHCHUMOTO
ONpeIeTeHUs] KOHLIEHTPAlUK ¢ IEPEMEHHBIMHU OTOKAMM JKHJIKOCTH U 1apa MO BBICOTE KOJIOHHBI.

CoBMecTHOE pEUICHHE ypaBHEHHMH MOKOMIIOHEHTHOTO MAaTe€pHajJbHOIO M TEIUIOBOTO OaJlaHCOB U
Mapo-KUIKOCTHOTO paBHOBecus (Meroamka Tume—I'emmeca). OOecreueHne W YCKOPEHHE CXOIUMOCTH
metonoM O-koppekiuu. [IpoBereHHe YHCIEHHBIX 3KCIIEPHUMEHTOB Ha pa3pabOTaHHBIX MHpOTrpaMMax C
HCITOJIb30BaHUEM U3yUEHHBIX Mojieneil. [loaxonbl Kk yuéTy HenIeaTlbHOCTH KHUIKON U TTapoBoi (das.

4 O0bem yueOHOH THCHHUILINHBI
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O0BbeM U CIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexun 0,4 16 12
[Ipaktuueckue 3austus (113) - - -
Jlabopartopusie pabots (JIP) 0,9 32 24
CamocrosiTesbHast padoTa 1,7 60 45
KonrtakTHas camoctosTenbHas pabora 17 0.2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI ’ 359.8 | 44,85
Bun konrpoJs: 3auer

AHHOTanusA padoyeii MPorpaMMbl AUCHUILUTUHBI «SI3bIKH H cpe/ibl NPOrPaMMUPOBAHMSD)

1. leab AMCUMNJMHBI — MOJY4Y€HHUE CTYIACHTAMHM 3HAHUNA O CYHIECTBYIOIIMX HMHTETPHUPOBAHHBIX
cpeaax pa3paboTKU MPOTrPaMMHBIX MPUIIOKEHUI M HAaBBIKOB CaMOCTOSTEIbHON pa3pabOTKH MPOrpaMMHBIX
IPOAYKTOB C MCIOJIb30BAHUEM 3TUX CPE.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIICH T0JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMSAMU ¥ UHIUKATOPAMH UX JTOCTHUKECHUS:

[1K-3.2, TIK-3.3, [1K-4.3.

Snamu:

— OCHOBHBIE 3Tallbl ABOJIIOIMU SI3BIKOB TMPOTPAMMUPOBAHMS, TEHACHLUU Pa3BUTHUS COBPEMEHHBIX
SI3BIKOB M CpeJl TPOrPaMMHUPOBAHUS;

— MpaBUjIa MOCTPOCHUS OJIOK-CXEM AJITOPUTMOB B COOTBETCTBUM C JIEUCTBYIOIIMMH CTaHAapTaMH U
HOPMAaTHBHO-METOJMUYECKUMH JOKYMEHTAMU;

— 9TaIlbl )KU3HEHHOTO IUKJIAa TPOrPaMMHOT0 00eCTIeUeHUs;

Ymemy:

— MPOEKTUPOBATh rpadudeckuii HHTEpdeic Moab30BaTeNs MPOrPaMMHOTO MPUIIOKEHUS;

— ONITUMHU3HUPOBATH MMPOTPAMMHBIHN KOJI C TIeNbI0 () (HEKTUBHON OpraHU3aIH MPOTPAMMBIL;

Braoemy:

— OCHOBHBIMH  TIpoLIeAypamMH, (QYHKIHSIMH ¥  ONEparopaMH  si3bIKa  IPOTPaMMHUPOBAHUS
WHTETPUPOBAHHOMN CPebl pa3pabOoTKH MPUIIOKECHHI;

— HaBBIKAMH PEIICHUS MIPUKIAIHBIX 33]]a4 IPOTPAMMUPOBAHHUSI C UCTIOIE30BaHUEM MHTETPUPOBAHHBIX
cpen pa3pabOTKH MPHIIOKEHUH.

3. Kparkoe conepxxanue IMCUMILIHHBI:

Paszoen 1. Obwue ceedenusi o A3pIKax u cpedax nNpocpamMMuposanusi U paspadomke npocpamMMHbIX
NPUNOIHCEHUU.

1.1. DBontOLMS A3BIKOB U CPEJl TPOTPAMMUPOBAHHS.

MamuHHBIA  S3bIK, S3BIKM HHM3KOTO M BBICOKOIO YypoBHeH. COBpeMEHHbIE S3BIKM M CpENbI
IPOrPaMMUPOBAHUSA: S3bIKUM JUISI OBICTPON pa3paOOTKU MPUIIOKEHUHM, S3BIKM M Cpebl CIEHUaIbHOIo
Ha3HAuYCHUSL.

1.2. AnropuTMu3anys nporpaMmm 1 nNpoueayp.

[TpuHIMOBl pa3pabOTKU aNrOPUTMOB Mporpamm M mporenyp. IlpaBuna odopmiieHus O510K-cxem
ITOPUTMOB Ha OCHOBE JICHCTBYIOIUX CTaHIAPTOB U HOPMATHBHO-METOANYECKUX JOKYMEHTOB.

1.3. Dransl )KU3HEHHOTO ITUKJIa IPOTPAMMHOTO 00ecreueHMs!.

[uxisl pa3pabOTKH, COMPOBOXKIACHHS U OOHOBIICHUS MIPOTPAMMHOTO O0ECIIEUEHUSI: ITAIIbI, TPOOIEMBI
U IPOTUBOPEYHUS MEKIY pa3pabOTUMKOM U MOJIH30BATEIEM IPOTPAMMHOTO 00ECTIeUeHHS.

1.4. TIpoexTupoBanus uHTEpPeiica Moab30BaATEINS.

[TonaTus rpaduyuecKkoro M JpYKECTBEHHOTO MOJb30BaTeiio HHTepdeiica. OCHOBHBIE 3IIEMEHTHI
unrepderica. Cranmaptel nuTEpdeiica windows-mpuioKeHuH.

1.5. OnTuMu3anust IporpaMMHOTO KOAA.
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OCHOBHBIC HaNpaBJICHHUA ONTHMM3ALMU IPOrPAaMMHOTO Kozaa. I[IpoGieMbl CKOpOCTH pPabOTHI
MPOrpaMMbl, KOMITAKTHOCTH MPOTPAMMHOIO KoOJa, (YHKIMOHAIBHOCTH M YOOOCTBA ISl TOJB30BATEIS.
CriocoOb! TOCTHUKEHUST ONTUMAIIBHOCTH MTPOrPAMMHOTO KOJIa.

Pazoen 2. Hnmezpuposannas cpeda pazpabomixu npuiodceHuil.

2.1. OCHOBHBIE HHCTPYMEHTHI pa3paboTUuKa.

[Tamutpa kommonentoB. MucnekTop 00BbekTOB. [IpoekTupoBunk Gopmel. PemakTop mporpaMMHOTo
KoJa.

2.2. OCHOBHBIE KOMITOHEHTHI.

OcHOBHbIE BHU3yallbHble KOMIIOHEHTBI, MX CBOICTBa M METOIbI: (OPMBI, MaHENIH, pa3JEIUTENH,
MOAMKCH, TIOJII peJaKTUPOBAHUS (BBO/A), TEKCTOBBIC MOJIsA, BINAIAIOIINE CITUCKU, OMLUUA U TPYIIBI OMIIHM,
KHONKY, Tabmuubl. KOMIOHEHT /uid mpeicTaBieHUs JaHHBIX B rpadguueckoM Buje. KoMmoHeHTHI s
paboThI ¢ MPUIIOKEHUEM U SKpaHOM. HeBuzyanbHbIe 1UaI0rOBbIe KOMIIOHEHTHI.

2.3. SI3BIK TPOTPaMMUPOBAHUSI CPEIBI.

Onucanue NEpPEeMEHHBIX, MAacCHUBOB, 3allUCEl, MHOYKECTB, KOHCTaHT, METOK. ba3oBble THIIbI
nepeMeHHbIX. OOBSBICHHE HOBBIX THUIIOB NEPEeMEHHBbIX. [J00anbHbIE M JOKaJlbHbIE IIEPEMEHHBIE.
[Iponenyps! u QyHKIMH, onpeenseMble noyib3oBaTeneM. Co3laHre HOBBIX MOAYJEH mporenyp U GyHKIUH.
Omneparopbl ¥ KOMaH/Abl YIIPaBICHHS XOAO0M BBIIOJTHEHUS TporpaMMel. [Ipouenypsl u GyHKIMH A7 pabOThI
C MacCHMBaMU M TEKCTOBBIMU (paitmamu. MaTemaruueckue npoueaypsl U GyHKIuU. Onepamnuu co CTPOKaMH.
B3auMHbIe ipeoOpa3zoBaHus CTPOK U Yrcell. Vcronb30BaHue TUaIorOBbIX (DYHKITHIA.

Pasoen 3. Pewenue npukiaoHuix 3a0a4 RpocpamMmupo8aHusl.

3.1. Pemenue 3a1a4 Ha 3aKperjicHUE HAaBBIKOB Pa0OTHI C OCHOBHBIMH KOMITOHEHTaMH.

3amaun Ha MPOEKTUpOBaHKUE UHTEpdeiica. M3ydeHne CBONCTB U METOAOB PabOThI C KOMITOHEHTAMH.

3.2. Pemienue 3aa4 Ha 3aKperieHue HaBBIKOB pabOThI C OCHOBHBIMHU MpoLEAYpaMH U (PYHKIHSIMU.

3agaun, TpeOyrolmuye B3aMMHOTO MPeoOpa3oBaHusl CTPOKOBBIX M YHMCJIOBBIX IepeMeHHbIX. PaboTta co
CTaTUYECKUMH U TUHAMUYECKUMH MaCCUBAMH.

3.3. Pemenue 3a1a4 Ha 3aKperjIeHHE HABBIKOB paboTHI ¢ (haitinamu.

Urenue mndopmarnuu u3 daina u 3anuch B (aitn. CoxpaHeHHE U 3arpy3Ka HCXOJHBIX JaHHBIX B
MPUIOKEHUSX.

3.4. Pemenne BLIYUCINUTENLHBIX 3a0a4.

3anaun, TpeOyIOIIMe BRIMOTHEHUS MATPUYHBIX ONepanuii. BerauciurensHbie TpoLeaypsl U GYHKINH,
ornpezenseMble nojb3oBaTeneM. [IpencraBieHre pe3ynbTaToB BhIYMCICHU B popme Tabnuil, quarpamm u
rpaduKoB.

4. O0beM yueOHOM JUCUUIJIMHBI

. O0BbeM JUCHUTIINHBI
Buna yueOHo# padoThI et

3E Axkan. 4. | Actp. 4.

O01mast Tpy10eMKOCTh JUCHMIIIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,3 48 36
Jleknun 0,4 16 12
JlaGopaTtopusie padots (JIP) 0,9 32 24
CamocrosiTesbHast padoTa 1,7 60 45
KoHTakTHas camoctosTenbHas pabora 0,2 0,15
1,7

CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 59,8 44,85
Bua uToroBoro KOHTpoJIf: 3a4éT

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«HdopMmannoHHbIe CHCTEMBbI XPAHEHUS U 00PA0OTKH TaHHBIX)

1 Heap AucOMIUIMHBI — 00ECNEUUTh TOMYYCHHE CTYIACHTAMH 3HAHUN O CIOco0ax HaXOXICHUS,
00pabOTKM W XpaHEHHUS JaHHBIX; OCHOBaX MPOEKTHPOBAHHUS COBPEMEHHBIX HWH(GOPMAIMOHHBIX W
HWHTCJUICKTYAJIbHBIX CUCTCM U UX UCIIOJIB30BAHUS B PA3JIMYHBIX OGH&CTHX MPOMBIIIJICHHOCTH.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4alOIIHUACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
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I1K-4.1, I1K-4.2, T[IK-4.3.

Buame:
—  OCHOBHBIE CITOCOOBI HAXOXACHUS, 00paOOTKH M XpaHEHUS JTaHHBIX;
—  OCHOBHBIE OCOOEHHOCTH CO37aHusI HH(DOPMAITMOHHBIX TTPHIIOKEHU;
— OCHOBBI TPOCKTUPOBAHHUS COBPEMEHHBIX WH()OPMAIMOHHBIX W WHTEIUICKTYAIbHBIX
CHCTEM;

— OCHOBHBIE COBPEMEHHBIE MaKeThl MNPUKJIAJAHBIX MPOrPaMM MJisi MPOMBILIIEHHOTO
MPOEKTUPOBAHUSI XUMHUKO-TEXHOJOTHYECKUX, (apMalleBTHUECKUX, HedTernepepadaThIBaOIINUX

MIPOU3BO/ICTB;
— OCHOBHBIE  CHOCOOBI  pEIICHWs  TUIMOBBIX  MPUKIAJHBIX  33Jad  XHUMHKO-
TEXHOJIOTHYECKUX, bapmareBTUYECKHX, HedTenepepadbaThIBAOITNX MIPOU3BOICTB c
UCIIOJIb30BAaHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX CUCTEM XPAHECHUS U 00paOOTKHU TaHHBIX.
Ymems:

—  TPaBWIBHO OCYIIECTBISATH BHIOOP HaMOOJEE MOIXOMAIIETO CIoco0a HaXOXIACHUS,
00pabOTKH M XpaHEHUS TaHHBIX;

— co3gaBaTh MH(OpPMALIMOHHBIE TPUJIOKEHUS JUIsI  PELIEHUS MaTeMaTHYeCKHX,
TEXHOJIOTHYECKUX U UCCIEA0BATENIbCKUX 3a/1a4;

— paboTaTh B KayecTBE MOJB30BATENSI MEPCOHAILHOTO KOMIIBIOTEpA, PelIas THUIIOBBIC
MPUKIAIHBIE 33Jaul XUMHKO-TEXHOJIOTHYECKHX, (papMaleBTHYeCKNX, HeTenepepadaThIBaOIINX
MPOU3BOJICTB C HCIIOJIb30BAHHEM COBPEMEHHBIX WH(GOPMAIMOHHBIX CHCTEM XpaHCHHUS U
00pabOTKH JaHHBIX.

Braoemy:

—  OCHOBHBIMH CITOCOOAMU HAXOXACHUS, 00pabOTKH U XpaHEHUs TaHHBIX;

— CTaHJAPTHBIMHU TAKEeTaMU MPUKIAAHBIX MPOrpaMM IS PEHICHUS MaTeMaTHYECKHX,
TUTMOBBIX ~ TEXHOJOTMYECKUX W  HMCCIEAOBATEIbCKUX  33Ja4  XHUMHUKO-TEXHOJIOTUYECKUX,
dapmareBTHyeckux, HedTenepepadaThIBAIOIIUX TPOU3BOJICTB;

— OCHOBaMH MPOCKTHPOBAHHS COBPEMEHHBIX MH(DOPMAIMOHHBIX M WHTEIUIEKTYAIbHBIX
CHUCTEM.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

BBenenue. IIpenmer u Metoapl nzydaemoil aucuuiuivabl. Lenn u 3amaun nucuumiauHel. OnucaHue
OCHOBHBIX pa3/leloB AUCUUIUIUHBL. CTPYKTypa JUCHUILIMHBI U TIpaBujia peUTUHIOBOM cucTteMbl. BBeneHue B
npeaMeTHyto 06sactb. OCHOBHBIE TIOHATUS, ONIPEIEICHUS], TEPMUHOJIOTHSL.

Paznen 1. CucremaTu3zanusi JaHHBIX, CIIOCOOBI XPAHEHUS JAHHBIX.

1.1 HUctopust u TEHACHIIMU pa3BUTUS W TPUMEHEHHS HWHGOPMAIIMOHHBIX
TEXHOJIOTUH B 00J1aCTH XUMUH, (papManeBTUUECKUX U OUOTPOLIECCOB.

O0630p coBpeMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHA XpaHeHHsT W 00paboTku uH)OpMaIuu,
UCTOPUU MX CO3/IaHUS, IPUMEHEHHUS B 00JaCTH XUMUH, XUMHUYECKOH, apMaIieBTUIeCKOi 1 OMOTEXHOIOTHH.
BaxHeiimme TeXHOIOTHYECKUE pelIeHrs B 00J1acTh WH(POPMAIIMOHHBIX TexHoyiorwi. [IpuMepsl BHEAPEHUS
pa3TUYHBIX WHQPOPMAIIMOHHBIX TEXHOJIOTUH. DkoHOMUYeckuil addekr. Pemenue 3amay ympaBieHUsS
KayeCTBOM C ITOMOIIbI0 NH(POPMAITMOHHBIX TEXHOIOTHIA.

1.2 CucremaTu3zanys UHTEIIEKTYaIbHbIX CUCTEM.

Cucremnbnii aHanu3 wuHTeUIeKTyanbHbIX cucteM (MC), ux cocraBmstomux: 0a3pl JaHHBIX,
OKCIIEPTHHIE CHCTEMBI, paCUE€THBIC alTOPUTMBI. TexHonoruu npoekTupoBaHus 6a3 manHbix. [Ipumepsr UC,
HalleJICHHbIC Ha pa3HbIe 3aJa4yM: MOJEIMPOBaHHE (PU3UKO-XUMHUUYECKHX TpoieccoB W siBneHuid (ASPEN
PLUS), momenupoBanue otaenbhbix anmapatoB (DRYINF), moaenupoBaHue TEXHOJOTHUYECKHX CXEM
(ASPEN, ChemCad).

1.3 B/l v unpopMaMOHHBIE CUCTEMBI.

B/l — kak KommblOTEpHblE XpaHuIuila HHGopMmauuu. PaccMoTpeHHe NPUHIMIIOB W MPUMEPOB
noCcTpoeHus 0a3 MaHHBIX: MEpapXHUECKUe, CETEBbIe, PeSIMOHHbIC. TaOIuIlbl, CYIIHOCTH, B3aWMOCBS3H.
Kommprorepasie cpenst mins  moctpoenuss bJ[. OcobenHoctu kapTorpaguyeckux, TeKCTOBBIX b/l
AnropuTtmsl noucka B HuX uHpopmanuu. [Ipumepst B/l s norcka nHGpOpManuu B 006JaCTH XUMUYECKOM
texnosioruu (Science Direct, Dechema, b/l BUHUTHU u npyrue).

Paznen 2. Metoabl 00padoTkn nanubix. [IporpamMmHuoe odecnieyenne.
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2.1 MeTo1bl MHTEIUIEKTYAJIbHOTO aHAJIN3a JaHHbIX.

CrpykTypa uHTEIEKTyanbHOro aHanm3a maHHbx (MAJl, B adrnumiickoir TepmuHonoruu Data
Mining). MA]] xak mporiecc aHATUTHYECKOTO HCCIEAOBAHMS OONBIINX MAacCUBOB WH(GOPMAIUU C IIEIBIO
BBISIBJICHUSI OIPENIETICHHBIX 3aKOHOMEpPHOCTEH M CHCTEMaTHYECKHX B3aUMOCBS3EH MEXIy NEpEeMEHHBIMH,
KOTOpBIE 3aT€M MOKHO IMPUMEHUTh K HOBBIM COBOKYITHOCTSIM JIaHHBIX. ABTOMaTH3UpPOBaHHAs 00paboTKa U
000011IeHIE HAKOTNICHHBIX CBEJICHUM, IPeBpalleHne ux B nHdopmaiuio u 3Hanusa. Oo6mas nadopmaruys mo
OCHOBHBIM KOMIIBIOTEPHBIM MeTojaM 00paboTku uH(popManuu: maketHele, TpaHzakuuu, MAJ[. OOmas
uH(poOpMallMsg 1O OCHOBHBIM MaTeMaTHUYEeCKHMM MeToJaM OOpaOOTKHM MAacCHUBOB JAHHBIX: CHCTEMbI
paccyXJeHHsT Ha OCHOBE AHAJIOTMYHBIX CIy4aeB; aJTOPUTMbI BBIYUCIICHUS OLICHOK; HEUeTKas JIOTHKa;
HEUPOHHBIC CETH; QITOPUTMBI OIPENEJICHUS acCoOUMaluid M IOCIECN0BAaTEIbHOCTEW; aHaau3 C
u30upareabHbIM  JeMCTBHEM;  JIOTWYecKass  perpeccus;  JepeBbsl  pEIICHUN;  SBOJIIOLIMOHHOE
IpOTPaMMHUPOBAHUE, TEHETHUECKUE AJITOPUTMBbI, BU3yalU3alUsl JaHHBIX. XapaKTEepPUCTHKA, OO0JIACTh
npuMeHeHust Kaxaoro merona MA/I.

2.2 TexHon0ruu co31aHMsI HH(POPMAIIMOHHBIX CHCTEM.

CALS-TexHONOTHSI KaK TEXHOJOTHUA KOMIUIEKCHOH KOMIBIOTepU3auu chep MPOMBIIIICHHOTO
npousBojcTBa. [loHsATHE »XW3HEHHOro nMKiIa npousBoicTBa uau u3genuil. CALS kak «Computer
Acquisition and Lifecycle Support — xKoMIblOTEpHOE CONMPOBOXKIACHUE U TOJACP)KKA KU3HEHHOTO ITHKJIA
u3nenuit». IIpoekTHas, TEXHOJOTHMYECKasi, IPOU3BOACTBEHHAs, MAapKETHHIOBAas, JKCILTyaTal[HOHHAs
JTIOKyMEHTAIMsA. XpaHeHne, o0paboTka u nepenaya nHGopMmaluu B KoMnbloTepHbIX cpenax CALS-cuctem,
OTIEpPAaTUBHBINA JOCTYN K JaHHBIM B HY)KHOE BpeMs U B HYXHOM Mecte. [Ipumeps! ncnomns3oBanus. CASE
(Computer Aided Software Engineering) — TEXHOJIOTHS CO3[IaHUS M COMPOBOXKIACHHUS HWH(POPMAIMOHHBIX
cucreM. IIporpammHo-texHosmorndeckue CASE-cpenctBa il aBTOMaTH3alUMu IMPOEKTUPOBAHUSA U
pazpabotku nHpopmannoHHbiXx cucteM. CoctaB CASE- cpencts: ananmu3 u GopmynrupoBka TpeOOBaHUM,
NPOCKTHpPOBaHUE 0a3 MaHHBIX M NPUWIOKEHUH, TeHepalus Koja, TeCTHpOBaHHE, OOecreyeHHe KadecTBa,
ynpasienue koHpurypanueit u npoekrom. CASE-cucrema. [IpumMeps! ncmnoab30BaHus.

2.3 CoBpemeHHbII HH()OPMAITMOHHBIA MTOAXOA K KOHTPONIO U O0OECIEeUCHHIO
KayecTBna.

Nudopmannonnas niardopma s odecriedeHus] KadecTBa MPOAYKLIUHU: OT KOHTPOJIS MPOLIECCOB B
OTJIEIbHOM ammapaTe 10 PpeUIeHHs] JOTUCTHYECKHUX 3ajay Mpeanpustus. JIoKyMeHThl, HalleJeHHbIe Ha
obecrieuenne kauectBa: ['OCT, ISO-9001, GMP-cranmapt (anrnuiickas ab0peBuaTypa COXpaHseTcs B
pycckom s3eike «good manufacturing practice»), PAT («process analytical technology») mHHUIIMATHUBBHI.
Uepapxust ynpasnenus. CyIecTBYIONIHE MAaKEThl MPUKIAJAHBIX MPOTpaMM Jisi KOHTPOJS M OOecreueHHs
KayecTBa.

2.4  JlaboparopHble HHPOPMALUOHHBIE CUCTEMBI.

JlaboparopHo-uH()OpMAITMOHHBIE  CHUCTEMBI WM  CHUCTEMaMH  YIpaBIEHHUS  JIabOpaTOpPHOM
unpopmanueit LIMS-cucremsl. LIMS- cuctemsr (Laboratory Information Management System) s
XpaHeHus1, 00paboTKM WHGPOPMAIMK AaHATUTHYECKOTO OOOPYIOBAaHHS W OIEHKA KadyecTBa XUMHUYECKUX,
Oouonornyeckux u (hapmaneBTHUECKUX cpeacTB. Ilman-monens aHamuTHueckoi nabopatopuu. OCHOBHBIE
MPUHIMIIBI, aITOPUTMBI U cocTaBHble yacTu LIMS cucrem. Ilpuninumel cOopa, aHanmm3a, COPTHPOBKH
UH(OPMAaLINH, TOCTYMAIONIEH ¢ Pa3TUYHBIX aHATUTUYECKUX NPHOOPOB U YCTAHOBOK.

2.5  TexHomoTHs CO3IaHMS BUPTYATbHBIX JTAOOPATOPHIA.

Bupryaneusie naboparopuu (BJI). Llenu cozpanus BJI. IIporpamMMubie mpoayKTsl 1uis co3nanus BJIL.
CymiecTBylolme TEXHHYECKUE MPUEMbl M KOMIIbIOTepHbIe TexHonoruu. Lab VIEW kak oauH U3 mpumepoB
KOMMEPUYECKOro nporpaMmHoro obecneuenus. Lab VIEW — rpaduueckas cucrema nporpaMMUpOBaHUs Ha
ypOBHE (PYHKITMOHATBHBIX OJIOK-THATPAMM.

Paznen 3. Ilpumepbl XxpaHeHuss H  00pa0OTKM  JaHHBIX IS  XHMHYECKHX,
HedTenepepadaTbIBalOMUX U (papManeBTUYECKUX NPeXNPUATHI.

3.1  Tunsl aBTOMAaTH3UPOBAHHBIX CUCTEM [T IPEATIPUSATHH.

ERP (Enterprise-Resource Planning — miaHupoBaHue pecypcoB MPENNPHUATHS) — KOMITBIOTEPHBIC
CHCTEMBl YNpAaBJICHUS NPEANPHUATHEM. AJTOPUTMBI M METOJAbl MHTETPAIlMM BCEX OTIENOB U (DYHKIIHHA
KOMITAaHMH B €IMHYI0 KOMIbIOTepHYIO cuctemy. b/l B ERP. OcoGenHocTn co3manus eIMHOT0 XpaHUJIUIIA
JAHHBIX.

3.2  HWudopmarmoHHBIE CUCTEMBI JJI YIIPaBJICHUS U KOHTPOJIS KaueCcTBa.
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SCADA (Supervisory Control And Data Acquisition System) - cuctema cOopa IaHHBIX U
OIEpaTUBHOIO JUCIETYEPCKOro yrpaBieHus, QyHKINOHUPYIOIIEEe B COCTaBe aBTOMAaTHU3UPOBAHHBIX CHCTEM
ynpaBieHus: KOHKpeTHoro oObekra. Dynkumn SCADA-cucteM: cOOp AaHHBIX O KOHTPOJIHPYEMOM
TEXHOJIOTMYECKOM IMPOIIECCE; YIPABICHUE TEXHOJIOTMYECKHM IPOLIECCOM. AJITOPUTMBI peau3aluy 3THUX
dbynakmuii. O630p cymectBytomux SCADA-cuctem. Ilpumepsi. PAT (process analytical technology) —
TEXHOJIOTHSI KOHTPOJISI M MOHUTOpUHTa (¢apmaneBTUYecKux npeanpustuii. KoHTpoiab OTIenbHBIX
IPOIIECCOB, MOHUTOPUHT CHIPbHs, MONy(hadprUKaToB, TOTOBON MPOAYKIMH, KOHTPOJIb XPaHEHUS Ha CKIIa/iax.
Jloructuueckue omnepanuu. AJTOPUTMBI MOCTpOEHUs KommbloTepHbIX PAT-cuctem. Ilpumepsr ux
HCITOJIb30BaHUS.

3.3  IlporpaMMHbBlE NaAKeTbl I HPOEKTUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX
cucteM (ASPEN).

ITakerst ASPEN kak npuMep KOMMEpPYECKHMX IAKETOB Ul IPOEKTHUPOBAHMUS XUMHUKO-
TEXHOJIOTHYECKUX, hapMalieBTUUeCKunX, HedrenepepadaTeiBaromux npon3BoacTB. Cocras maketoB ASPEN.
BJ1, crioco6b1 00paboTku U XpaHeHus: uHpopmauuu. [IpoekTupoBanue texHonornyeckux cxem. HYSYS —
kak oauH wu3 mnakeroB ASPEN. Ilpumepbl 3agad MoOACIMpPOBAaHUA M MPOCKTUPOBAHUS XHUMHKO-
TEXHOJOTMYECKHX IIPOLIECCOB U CXEM.

34 Ucnonb3oBanue 1T mis papmanieBTHaeckux 3aaad.

[Ipumenenne WHGOPMALMOHHBIX TEXHOJIOTHMI B pEIIEHMH TAaKMX 3a7ad Kak: pa3padoTKa HOBBIX
JIEKapCTBEHHBIX (DOPM; yMEHbIIEHHE BPEMEHU BHEIPEHHs WHHOBAIMil B MPOU3BOJICTBO; aBTOMATHU3AIIMs
KOHTPOJIS 32 000PYIOBaHHEM M YCKOPEHHE Mpoliecca IPOSKTHPOBAHUS TPOU3BOICTB; KOHTPOJIb KauecTBa U
MuHUMU3anusa Opaka. [lpakThueckue mpUMephl TNPUMEHEHHS Ha OTEYECTBEHHBIX M 3apyOeKHBIX
(apMareBTUYECKIX TPEANPUATHSIX.

3akarouyenue. IlepcriekTuBbl pa3BUTHA HMHPOPMAIMOHHBIX CHCTEM M OOpabOTKM JTaHHBIX.
[lonBeneHne UTOroB JUCIUIUINHBI.

4 O0bem yueOHOH THCHHMILINHBI.

O0BbeM U CIUIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,8 64 48
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
Jlabopartopusie padots (JIP) 0,9 32 24
CamocrosiTesbHasi padoTa 2,2 80 60
KonrtakTHas camoctosTenbHas pabora 2,2 0.4 0.3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 79.6 59.7
Bua uTOroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM

AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«YHHUBepcaJibHbIe POrpaMMHbIe CPeACTBA PellleHrsl MaTeMaTHYeCKUX 3a1a1»

1 Henp nMCUMIVIMHBI — HAYYNUTH CTYIEHTOB TEOPETHYECKUM OCHOBAM, ITPAKTUYECKMM YMEHUSM U
HaBbIKaM 3((PEKTUBHOTO HCIOJIB30BAHUS COBPEMEHHBIX YHHUBEPCAJIBHBIX MPOTPAMMHBIX CPEICTB JUIS
IPOBE/ICHUS YMCIICHHBIX, aHATUTHUECKUX pacu€ToB, 00pabOTKH U BU3yallM3allui JAHHBIX, INIAHUPOBAHUS U
MOJICITUPOBAHMS SKCIIEPUMEHTA, a TAKKe IS PELICHHS IIUPOKOTO KPyra BHIYMCIUTEIbHBIX 3a/1a4 y4eOHOTO,
IIPUKJIATHOTO, NHKCHEPHOIO U HAYYHOT'O XapaKTepa.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUACH 10JIKEH:
Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

I1K-3.2, 11K-3.3, [IK-4.2, I1K-4.3.
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Buame:

— KIaccu(UKaANUI,  CTPYKTYPY,  (DYHKIMOHAIBHBIE W  MaTEMaTUYECKUE  BO3MOXKHOCTH
CYIIECTBYIOIINUX YHUBEPCAIBHBIX MPOTPAMMHBIX CPEJICTB PEUICHUS MATEMAaTUYECKUX 3a/1a4;

— METOJMKH BBITIOJIHEHUST 00paOOTKM, BU3yalW3allid JJaHHBIX, MPOBEACHUS YHCICHHBIX W
CUMBOJIIbHBIX BBIYHCIICHUH C MCIOJIb30BAHUEM COBPEMEHHBIX POTPAMMHBIX CPEJICTB;

— SI3BIKM  TIPOTPAaMMHPOBaHUs (YIPABJICHHUS BBIYUCICHUSIMH), TPUMEHSEMbIE B COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTBAX PEIICHUS MaTEMaTHYECKHX 33]1a4;

Ymemn:

— BBIOMPATH MAKET MPUKJIATHBIX TIPOTPAMM JIJISl PEIICHHS] KOHKPETHBIX BBIYUCITUTEIBHBIX 3a/1a4,

— UCTIOJIh30BaTh YHUBEPCAIbHBIE MPOrPaMMHBIE CPEICTBA IS PEIICHUS MATEMATHUECKUX 3a71a4;

Brnaoems:

— HaBBIKAMH PEIICHHS TPUKIATHBIX, YI4EOHBIX, WHKEHEPHBIX, HAYYHBIX 3a/1ad C HCIOJIb30BAaHUEM
COBPEMEHHOUN KOMIBIOTEPHON TEXHUKH U TPOTPAMMHBIX CPE/ICTB;

— HaBBIKAMH  HCIIOJIb30BAHUS ~ COBPEMEHHBIX  MPHUKJIATHBIX  MIPOTPAMMHBIX  CPEACTB  JUIS
MaTEMaTHYECKUX BBEIYMCICHUI;

— HaBBIKAMH JOKYMEHTHPOBAaHHUS pAcdyeTOB, MPOBEACHHBIX C HCIOJIB30BAHUEM COBPEMEHHBIX
MPOTPaMMHBIX CPECTB.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Bseoenue. Kparkuii ucropuueckuil odepk. OCHOBHBIE LeMM M 33Jaydl Kypca, COCTaB Kypca,
MH(POPMALIMOHHbIE HCTOYHUKH.

Paszoen 1. Beedenue 6 meoputo aneopummos u cmpykmyp OaHHbIX

1.1. OcHOBHBIE TTOHATHUS — KJIacCHU(UKAIUSI MaTEeMAaTUUECKUX 3a7ad U METOJOB MX
peH_IeHI/ISI, IIOHATHUC a.HI‘OpI/ITMa.
1.2. XapakTepUCTUKA aJITOPUTMOB — YHUCJICHHBIE M CHUMBOJIbHBIE BBIYMCIICHHUS,

TOYHBIC U MPUOIMKEHHBIE BBIYUCIICHNUS, UTEPATUBHBIC aJITOPUTMBI, BEIUMCIUTEIbHAS CII0)KHOCTD
3aJ1a4, CXOJJUMOCTb, JOCTOBEPHOCTD, aIEKBATHOCTh MOJIEIIH.

1.3. MareMaTHueCKue BEJIMYMHBI M KOMIIBIOTEPHBIC THIBI JAHHBIX JUIS HX
MIpe/ICTaBICHUS] — IIeJIble YMCIIa, PAllMOHAIBHBIE U UPPALIMOHANIbHBIE TPOOH, KOMILJIEKCHBIE YHCIIa,
0ECKOHEYHOCTh, HEONpEeAENEHHOCTh, MHHUMas €IUHMIA, CKaJIAp, BEKTOp, MAaTpHUIa;
L[EJIOYHMCIIEHHBIE THUIBI JaHHBIX, APOOHBIE THUMBI C IJaBaloUel U (UKCUPOBAHHOM 3amsATOM,
MAaCCHBBI, TPEACTABICHHE 0COOBIX 3HAYCHUH.

Pazoen 2. Obwue ceedenus o npoepammuom obecneuenuu (I10) ona peweHus mamemamudecKux
3a0au

2.1. Monenupyromue nporpaMMHbIe CPEACTBa U CPEJICTBA aBTOMATH3AlUU WHKEHEPHBIX pacueToOB —
kiaccugukanus cymectsytouiero [10.

2.2. O030p (YHKIIMOHAIBHBIX W MAaTEMAaTHYECKHUX BO3MOXHOCTEH W CpaBHUTEIBHBIN aHAIN3
IPOTPAMMHBIX CPEJICTB KOMIBIOTEPHOW anreOpbl — JOCTOMHCTBA M HENOCTaTKH, c(hepbl MPUMEHEHHS;
MPEUMYIIECTBA U HEOCTATKU CBOOOJIHO PacpOCTPAHSIEMbIX IPOTPAMMHBIX CPE/ICTB.

2.3. CoBpeMeHHbIE TEHICHIIMHM B PEUICHUW BBIYMCIUTEIBHBIX 3aJad — MACCOBBIM MapajlIeiu3M,
o0JauHble BHIYMCIEHUS, paclpe/leIEHHbIC BBIYUCIUTEIbHBIE CETH, CUCTEMBI C BeO-uHTEpdeiicom.

Pa3zoen 3. Cucmema komnviomepnou aneedoper Mathcad

3.1. Mathcad — o0mme cBeneHUS O CTPYKType NPUIIOKECHHS, (QYHKIIMOHAIHLHOM HAITOJHCHUH M
BO3MOXHOCTSIX CHUCTEMBI, OCOOEHHOCTH, NPEUMYIIECTBA W HEJOCTaTKH IO CPaBHEHHMIO C JAPYTUMH
MPOrPaMMHBIMH MTPOTYKTaMH.

3.2. OcHOBBI BhINONHEHUS pacuéToB B cpene Mathcad — yiekcuka U CHHTaKCHC 3alHMCH PacyETHBIX
COOTHOILIEHUH, TIEpEMEHHbIE, BO3MOYKHOCTU U OTPAHUYEHUS BCTPOCHHBIX THUIIOB JaHHBIX.

3.3. OO030p wuHTepdeiica monb30BaTeNsi — MEHIO, [aHENM HWHCTPYMEHTOB, KJIaBHATypHBIC
MOCJIEIOBATEILHOCTH 151 2 (PEKTUBHON PabOTHI;

3.4. Buzyanuzauus 3aBHCHUMOCTEH — MOCTpoeHHE TpaduKoB (YHKIMH W auarpaMm, HacTpoika
rpauIecKoro OTOOpaKECHHUS.

3.5. CumBonbHBIA BerunciuTens Mathcad — ynpoliieHue BbIpaXeHUH, pa3IoKeHne Ha MHOXHUTENH,
MOJICTAHOBKA IMEPEMEHHBIX, CUMBOJbHOE IuddepeHIupoBaHne, UHTETPUPOBAHUE, DPA3JIOKEHHUE B PSIbI,
HaXO0XJIEHUE KOPHEM.
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3.6. Hcnonb3oBanue cucremMbl Mathcad i pemieHust KOHKpPETHBIX 3amad — 0030p cemeiicTBa
BCTPOEHHBIX (YHKIMIA: cTaThcTudyeckas o0pabOTKa [JaHHBIX, ONTHUMH3alUs, WHTETPUPOBAHUE U
Qg epeHIMpoBaHNE, pEerpeccusi, KOMIUIEKCHbBIE UCUMCIIEHUS, TOMCK KOPHEH.

Pazoen 4. I[lakem npuxnadnvix npoecpamm 0as pewreHus 3a0ay mexvuveckux eviuucienuti MATLAB
(Matrix Laboratory)

4.1. MATLAB - KOHIENIUs CHCTEMBI, CTPYKTypa TMakKeTa MporpamMM, (QGyHKIIHOHATBHBIX
BO3MOXKHOCTEH CUCTEMBI U TakeToB paciupenus Toolboxes.

4.2. Unrepdeiic monszoBarenss MATLAB, pabodne okHa cHCTEMbI, KOMaH/IHAsI CTPOKA, YCTPOHCTBO
cripaBouHoi nojacucrembel MATLAB.

4.3. Komanansiii 361k MATLAB — nekcemsl, onepaTopsl, GYHKLINHU, BBIPAKEHUS U YIPABIISIONINE
KOHCTPYKIIMHU, TUIIBI TaHHBIX. ONepUpOBaHUE TEPEMEHHBIMU THUIIA "MaTpuia'.

4.4. Ucnonb3oBanue naketa MATLAB s pelieHust MaTeMaTHueCKuX 3aa4:

Anmpokcumanus 3KCHEPUMEHTANIbHBIX JaHHBIX KPUBBIMH, perpeccus, MoA00p MapaMeTpoB
ypaBHeHmit kpuBbIXx — Curve Fitting Tool (MHCTpyMeHT HacTpOHKU KPUBOIA);

[TonmmHOoMManbHas anmpokcumarus — Spline Toolbox (MHCTpyMEHT CruTaifH-aImpOKCUMAIIHH ),

Oynkuuu W rpaduyeckue WHTEpQEchl Ui aHamu3a W MOJCIHMPOBAHHS JAHHBIX, a TaKXKe
pa3pabOTKU CTAaTUCTUYECKUX aITOpUTMOB — Statistics Toolbox (MHCTPYMEHT CTaTUCTUYECKOW pa3pabOTKH).
Metoapl JIMHEWHOrO MPOTrpaMMHUpPOBaHHMs U onTtuMuzamuu — Optimization Toolbox (WHCTpyMEHT
OTNITUMU3AIIHH ),

[laker MonmenMpoBaHUS A PEHICHUS CHCTEM HEIMHEWHBIX Mu((depeHIHaTbHbIX YpaBHEHUH B
YaCTHBIX NMPOU3BOJIHBIX.

Paszoen 5. Hcnonvzosanue anvmepHamuHvix NpOSPAMMHLIX CPeOCm8 OJisl MAmeMamuyecKux
8bIYUCTICHUU

5.1. Tlaker mnpukiagHelx mnporpamm Mathematica. HWutepdeiic mnporpammsl.  [lamutpsi
MareMatnuecknx (yHkuui. BBoa manHbiX. OTOOpakeHHE NaHHBIX. Snpo u mHTEphEHCHBIN MpoIeccop —
0a3oBbIe KOMIIOHEHTHI Mathematica.

5.2. Tlaker npuknaaaeix nporpamm Maple. Oco6ennoctu uHTEepdeiica mporpamMmmbl. OCOOEHHOCTH
paboTsl ¢ mporpammoii. CUMBOJIbHBIE TPe0Opa30BaHuUs C HCIOIB30BAHNEM TEKCTOBOTO Mporeccopa Maple.

5.3. TMaker mpuxnamaeix mporpamm GNU Octave. Paznmume umHTepdeiica mis cuctem Linux u
Windows NT. OcHOBHBIE CXOJICTBA W Ppa3NU4Us C [AaKeTOM MPUKIAAHBIX NPOrpaMM U  S3BIKOM
nporpammupoBanusit MATLAB.

5.4. S3pIk mporpammupoBaHus R — anms cratuctudeckoid oOpaOOTKHM JAaHHBIX W BU3YalIU3AINH
pe3yabpTaToB Ha rpadukax. O00m0ukH 115 paboTHI ¢ A36IKOM R.

4 O0bem yueOHOH THCHUILINHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHUIIHHBI 4 144 135
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 1,8 64 48
Jlexun 0,45 16 12
[Ipaktrueckue 3austus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) 0,9 32 24
CamocTosiTesbHasi padora 2,2 80 60
KonrtakTHas camocrosiTenbHasi paboTta 2,2 0.4 0.3
CaMOCTOSITETbHOE U3YUYECHUE PA3ICNIOB TUCIIUIIIINHBI 79.6 59.7
Buja koHTpOJIA: 3ader ¢ oLeHKOM

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«YucjieHHbIe MeTO/bI pelliecHUs] YPABHEHUI MaTeMaTHYeCKHX MojleJei
XHMHKO-TEXHOJOTHYECKUX MPOLECCOB)
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1. IleJb TUCHUILUIMHBI — U3YYUTh TEOPETUUYECKHE OCHOBBI U CHOPMHUPOBATH y CTYICHTOB HABBIKU
YHCIIEHHOTO pelieHus nuddepeHaibHbIX ypaBHEHUI, HA OCHOBE KOTOPBIX CTPOSTCS MaTeMaTHYeCKHe
MOJIEJTH MPOIIECCOB XUMUYECKON TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTHH.

2. U3yyeHue OMCHUILUIMHBI HANPABJEHO Ha MNpuoOpeTeHHe CJEIYIOIMX KOMIETEeHI U U
HHAUKATOPOB UX JTOCTHKEHUS:

[IK-3.1; 11K-3.2; TIK-3.3; [1K-4.3

3nams:

— OCHOBHBIC THUTIBI Au(depeHITnaIbHbIX YpaBHeHH MaTemMaTtudeckux mozenei XTI u moaxonsr k
UX YHACIEHHOMY PELICHUIO;

— OCHOBHBIE TTOJIOKEHUSI TEOPUH PA3HOCTHBIX CXEM;

— IIpaBUJia COCTABIICHUS PA3JINYHBIX PA3HOCTHBIX CXEM.

Ymemy:

— MPaBUIILHO BBIOMPATh METOJ YUCIEHHOTO PElIeHUs JUIsl 3aaHHON CUCTeMbl JuddepeHIInaTbHbIX
YPaBHEHUN;

— 3aIUCBIBATh 3a/IaHHYIO PA3HOCTHYIO CXeMY I 3aJlaHHOrO T pepeHINaTIbHOTO YpaBHEHHUS;

— BBITIOJIHSATH MTPE00pa30BaHUs, HEOOXOUMBIC JJIs PEIICHUSI PAa3HOCTHBIX CXEM;

— pa3pabarbIBaTh pacYETHBIC MOYJIN JJISl PELICHUSI PA3HOCTHBIX CXEM;

— OLICHUBATh TOYHOCTH MOJIYYEHHBIX PE3YJIbTATOB.

Braoemy:

— METOJIaMM ¥ TPAKTUYECKUMU HaBBIKAMU YHCIEHHOTO PELIEHUs YPAaBHEHH MaTeMaTUYeCKHX
mogenen XTII;

— MPaKTUYECKUMHU HaBBIKAMH pa3pabOTKU MOIYIICH IS PEIICHHUs CIIOKHBIX PACUETHBIX 3a/1ad.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Paszoen 1. [locmanogka 3a0auu yucienHo2o peulenus ypasHenui mamemamudeckux mooenet XTI1.

1.1. Knaccudukanus nuddepeHnnanbHbIx ypaBHeHHH. HavansHbIe 1 rpaHUYHBIC YCIIOBHUS.

Knaccupukanus nuddepeHnuansHpix ypaBHeHMH Marematnueckux wmozeneit XTIL. ITlonstue
HAYaJbHBIX M TPaHUYHBIX yciaoBuil. HeoOxomumocTh 3amaHus HadajdbHBIX M TPAHUYHBIX YCIOBHHA. Bumisl
rpaHu4HbIX ycioBui. KoHKpeTHble nmpumepsl ypaBHeHHH MaTemarnueckux mozenedt XTIl ¢ mo3unum mx
KJIacCU(PUKAIIIH.

1.2. TlpuBenenue ypaBaeHuit MaremaTuaeckux moneneit XTI k 6e3pazmepHOMyY BHIY.

HeoO6xomumocTs mpuBenenus auddepeHmaibHol 3a1auyn K Oe3pasMepHOMy Buay. MeTroanka
npuBeZieHUs K Oe3pasMepHOMY BHUAY ypaBHeHHMH MaTematuueckux wmozened XTI Ha KOHKpETHBIX
puMepax.

1.3. PazpaboTka TECTOBBIX 3a/a4 JUIsl YUCJIEHHOTO PEIICHHsI YPaBHEHUH MaTeMaTHYeCKUX Mojesen
XTIIL.

Ilonstue TecToBoif 3amauu. llenm HCHOJIB30BaHUS TECTOBOM 3amadyd. MeToAuKa COCTaBICHUS
TECTOBOM 3a/1auyn. MeToIMKa OIEHKH TOYHOCTH YHCIICHHOTO PENICHUS TECTOBOM 3a/1a4H.

Pasoen 2. Yucnennoe pewienue ypagrenus mooenu u0eaibHo20 8bimecHeHUs

2.1. Annpokcumanus ypaBHEHHUS MOJICNIA UICATbHOTO BHITECHEHUS.

Mertoauka mpeobOpazoBanus auddepeHnnanbHON 3amaud B pa3HOCTHYIO. BuIbl pa3sHOCTHOM
anmnpoKCUMaluu Tpou3BoAHOM 1-ro mopsaka. IloHsaTus mnopsaka anmpoKCUMamUuud U OIIKUOKU
anmpoKcUManui. MeToauKa OIEHKH OINMOKM amnmpoKCHMAIlMu Mpou3BOAHON 1-ro mopsiaka. [loHsTus
Pa3HOCTHOM CETKH, pa3HOCTHOW CXEMbl M Pa3HOCTHOIO 1IabjioHA. SIBHbIE U HESBHBIE Pa3HOCTHBIE CXEMBI.
Meroauka omnpeneneHus IOpPsAKa anIIpOKCUMAalMd Pa3HOCTHOM cXeMbl. Pa3HOCTHas amnmpoxcuManus
Ha4YaJIbHBIX U TPAHUYHBIX YCIIOBUM.

2.2. YcTOM4MBOCTh Pa3HOCTHBIX CXEM.

[ToHsiTHE YCTOMYMBOCTH Pa3HOCTHBIX CXeM. MeTOoJuKa aHah3a YCTOMYHMBOCTH PA3HOCTHBIX CXEM
(MeToa TapMOHHK). AHAIHM3 YCTOWYMBOCTU SBHBIX M HESBHBIX PA3HOCTHBIX CXEM, alPOKCHMHPYIOIIHX
onHOMepHbIe auddepeHInaTbHble YpaBHEHUSI B YaCTHBIX NMPOU3BOJIHBIX 1-TO mopsiaka (ypaBHEHUS MOJENH
U7CabHOTO BhITeCHEHUs ). [IpaBuio BEIOOpa KOHEYHOW PA3HOCTH ISl AlMpPOKCUMAIMH MPOW3BOJHOMN IO
KOOpJIMHATE B 3aBUCUMOCTU OT 3HaKa KOd(QQUIMEHTa Ipu 3TON mpou3BoaHOM. [IpuHIMI 3aMOpPOKEHHBIX
K03 PHUIMEHTOB AJIs1 YpaBHEHUH ¢ HEMOCTOSHHBIMU KO3()(DUIIEHTaMH MIPH TPOU3BOIHBIX.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBIN YTOJIOK» U «HESIBHBIN YTOIOK).
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Meroavka 3anucu cxem. XapakTepUCTUKHU cxeM. MeToauKa 4MCIEHHOIO pelIeHus cxeM. Meroauka
noctpoeHus pacy€THbix MmoayJiei B EXCEL nns peanu3anuy 4uciI€eHHOTO peleHus cxeM. biiok-cxemsl 1iist
IPOrpaMMHOM pealin3allii YUCIEHHOTO PEIIEeHUs cXeM. J(eMOHCTpanus M aHaiu3 NPUYMH HAKOIUIEHMS
pacuéTHOl OmMOKM B CXE€ME€ «SIBHBIA YTOJIOK». MeToAHuKa OLEHKH TOYHOCTH YHCJIEHHOTO pEeLIeHUS,
IIOJIYYEHHOT'O C IIOMOIIbIO0 YCTOMUNUBOU CXEMBI.

2.4. Pa3HOCTHBIE CXEMBI «IIOJIKOBAY, «Z-CXEMay U «Kadapey.

Metoauka 3amucu cxeM. XapaKTEpUCTHKH U OCOOEHHOCTH cXeM. MeTo/MKa YMCIEHHOTO PeIICHHS
cxeM. Meroauka nocrpoenus pacyétHbix Mmoayseit B EXCEL s peanuzanuu YMCICHHOTO PEIICHUS CXEM.
biiok-cxembl Ui MpOrpaMMHOW pean3aliyd YHMCICHHOTO PEIICHUS CXeM. AHaIW3 NPUYUH CUTYaluid, B
KOTOPBIX CXEMa «IT0JIKOBA» HE MO3BOJISIET MOJIYYUTh 0OJee TOUHOTO PEUICHHS IO CPABHEHHUIO CO CXEMOM
«HESBHBIN yToJIOK». AHAJIN3 IPUYUH CUTYaIlNil, B KOTOPHIX CXeMa «Z-CXeMa» He MO03BOJIET NOMyduTh Oosee
TOYHOT'O PELIEHUSI 10 CPABHEHUIO CO CXEMON «I10JKOBaY.

2.5. MeToa TecTOBBIX 3a7a4 M OLICHKA TOYHOCTH YMCIEHHOTO pelieHus peaabHon moaenu XTII.

IIpumepsl cocTaBIEHUS TECTOBBIX 3a4ady. MeToAMKa OLEHKM TOYHOCTH YHCIEHHOIO PEHICHMS
TeCTOBOM 3ajauu. MeToauka BbIBIECHUS (DAKTOPOB, BIHAIOMIMX HA TOYHOCTh YHMCIECHHOTO PpEIICHUS
TECTOBOW 3amaud. BrausHue wHamuuus wuHbopManmuu 00 HMCTUHHOM perieHuu auddepeHnnanbHoro
YpaBHEHUsI Ha MHTEPHPETALUIO PE3YJIBTATOB YHCIECHHOIO PELICHUs, IMOJIYYEHHBIX C MOMOILBIO Pa3IN4YHBIX
Pa3HOCTHBIX cXeM. MeTo/iiKa BbIOOpa ONTHUMAIBHON CXEMBI [yl YUCICHHOTO PELICHUsI MOJICNIN UeaIbHOTO
BBITECHEHUS1, ONTUCHIBAIOIIEH PeAIbHBI XUMUKO-TEXHOJIOTUUECKHI MPOLECC.

Pa3zoen 3. Yucnennoe pewenue ypasnenus: ougpysuonnoi mooenu.

3.1. Anmpokcumanus ypaBHeHUs 1A} y3nOHHON MOIEITH.

PazHocTHas ammpoKcHUManus MPOU3BOAHON 2-ro mopsiaka. OneHka OIMOKH amnmnpoKCHUMAIUH
MPOU3BOJHON 2-T0 MOpsiAKa. Pa3HOCTHBIE CXEMBI, alMPOKCUMUPYIOIINE OJHOMEpHbIe MU depeHIaIbHbIe
ypaBHEHHUs napabdonnyeckoro tumna (ypaBHeHUs n1udPy3noHHON MOAEIH).

3.2. SIBHas pa3HOCTHAs CXeMa.

Metonuka 3amnucu cxemsbl. llopsaok anmpokcuManuy CXeMbl. AHaIW3 YCTOWYMBOCTU CXEMBI.
Mertoarka 4YHMCIEHHOTO pelieHus cxembl. Meroguka mnoctpoenus pacu€tHoro moayias B EXCEL mis
peayM3allii YHMCIEHHOIO pEIIEHUs CXeMbl. biok-cxemMa s NporpaMMHOM peanu3alud YUCIEHHOTO
penieHus cxeMbl. JleMOHCTpalus BIUSHUS BbIOOpa 1I1ara 1o BpeMEHU Ha HAKOIJIEHHE PacyETHON OIIMOKH B
JTAaHHOW pa3HOCTHOM CXeMeE.

3.3. HesBHas pazHOCTHas cxema.

Metoauka 3anucu cxemsl. [Topsnok annmpokcuManuy cxeMbl. AHaIIM3 YCTOMUMBOCTH cXeMbl. MeTon
MPOTOHKH (METO YMCIEHHOTO peIlleHUs] HesIBHOW pa3HOCTHOM cxembl). MaTtemarnyeckue npeodpa3zoBaHus,
HEOOXOAUMBIC MJIsi PELICHUS HESBHOW CXEMbl METOJIOM IPOTOHKU. YCJIOBHE CXOAMMOCTH MPOTOHKH.
Metoauka omnpeaeneHusl Ha4allbHBIX MPOrOHOYHBIX KO3()PHUIIMEHTOB B 3aBUCUMOCTH OT THUIIa TPAHHUYHBIX
YCIOBUH. AJNTOpUTM pELIEHUS METOJa NMPOroHKH. bilok-cxema uisi mporpaMMHON pealn3allMd METOoAA
nporonku. Meronuka noctpoeHust pacu€étHoro moayssi B EXCEL nig 4uMclieHHOTO pemieHus HEeSIBHOU
CXEMBI METOZIOM ITPOT'OHKH.

3.4. PaznoctHas cxema Kpanka—Hukosncona.

Metonuka 3amucu cxemsbl. llopsaok annmpokcuManuy CXeMbl. AHaIW3 YCTOWYMBOCTU CXEMBI.
Uucnennoe pemenne cxeMbl Kpanka—HukosicoHa MeTOAOM NPOTrOHKW. AHaIW3 NPUYMH CUTYyalHi, B
KoTOpbIX cxema Kpanka—HukosicoHa He MO3BOJISIET MOMYYUTH O0Jiee TOYHOTO PEIICHUsS 10 CPaBHEHUIO C
HESBHOU CXEMOM.

3.5. YucnenHnoe pemieHue ypaBHeHUS aAu(Qy3HoHHON Moaenw UIsi MPOTOYHOTO TPYOUaTOro
peakropa.

BnusHue Hamuuug DOpou3BOAHOW 1-ro mopsiika 1O KOOpAMHATE HA METOAUKY 3alMCH U
XapaKTepUCTUKU PA3HOCTHBIX CXEM, alMpOKCUMHUPYIOUIUX OJHOMEpHbIe AuddepeHnraIbHble YpaBHEHHS
napabonuyeckoro Tuma. Pa3sHOCTHBIE CXEMBI C aNNpOKCHUMAalWed MepBOM NMPOW3BOAHON MO KOOpAWHATE
HEHTPaJbHOW KOHEYHOW Ppa3HOCThIO  (XapaKTepUCTHKAa CXeM, H3MEHEHHEe BHJAa MPOrOHOYHBIX
K03 (PHUIIMEHTOB U 10KA3aTEIbCTBO BHIIIOJHEHUS YCIOBUS CXOAUMOCTH MPOTOHKHU JJIsl HESIBHOM CXEMBI).

Pa3zoen 4. Yucnennvie memoost peuieHuss MHO2OMEPHBIX OuGpepeHyuanrbHbIX YPasHe Ul 8 YacmHbLX
NPOU3BOOHDIX.

4.1. Pemenne MHOTOMEpHBIX U PEepeHIMATBHBIX YPAaBHCHUH Mapa0oIMuecKOro THTIA.

130



HpI/IMepBI XUMHUKO-TEXHOJIOTHYECCKUX mponeccos, OIIHUChIBAEMBbBIX MHOT'OMCPHBIMU
muddepeHIMaTbHBIME YpaBHEHUAMU. Pa3HOCTHas ceTka Juisi IBYMEpPHBIX M TPEXMEpHBIX 3ajad. SIBHas
pa3HOCTHasl CXeMa: METOJUKa 3aliCH, XapaKTEPUCTUKH, OJOK-cxema i TPOTPaAaMMHON peanu3aiiun
YHCIIEHHOTO pelleHus. HesiBHas pa3HOCTHasl cxema: METOJAMKa 3alMCH, XapaKTEePUCTUKH, JOKa3aTeIbCTBO
HEBO3MOXXHOCTH YHCJICHHOTO pelieHus 0e3 JOMOIHUTENbHBIX peodpazoBanmii. MeTox ApoOHBIX 1IaroB JIs
YHUCIIEHHOTO pEIIeHUs HESBHOM cXeMbl. Pa3HOCTHBIE CXEMbI, OCHOBAHHBIE Ha METOJ]Ie JPOOHBIX IIAaroB:
CXeMa pacCHICTIJICHUS U CXeMa MPEAUKTOP-KOPPEKTOp (METOIUKA 3aMICH, XapaKTePUCTUKU, OJIOK-CXEMBI s
IPOrpaMMHOM pean3aliy YUCIEHHOTO PEIICHNUS).

4.2. PemeHne MHOTOMEPHBIX TU(QPEPEHIMAIBHBIX YpPaBHEHUHW B YAaCTHBIX IPOHM3BOIAHBIX 1-TO
MOpsI/IKA.

SIBHBIE pPa3HOCTHBIE CXEMBI, HCCIEAOBAHHE HMX YCTOWYMBOCTM M MeTOJMKa pemeHus. HesBHble
PA3HOCTHLIC CXCEMbI, OCHOBAHHBLIC Ha MCTO/IC I[pO6HI:IX [IaroB: CXCMa PACHICIUICHUA U CXCMa NPCAUKTOP-
KOPpPEKTOp (METOJIMKA 3alHUCH, XapaKTePUCTUKHU, OJIOK-CXEMBbI IJIsi TPOrpaMMHOM peanu3alii YUCICHHOTO
pelieHus).

4.3. Pemenne mHOTrOMEpHBIX AU (EepeHINATBHBIX 3a7a4, OMUCHIBAIOIMMX Mporecchl nuddy3un u
TEIJIONPOBOJHOCTH.

Pemenne mMHOromepHbIX auddepeHIHaNbHbIX YpaBHEHUN MapabOoIMuecKoro THIIA, COAEp KalluX
MECPBLIC MPOU3BOJHBIC IO KOOpJAWHATAM. CocraBiieHue PAa3HOCTHBIX CXEM Ha OCHOBC MCTOJA ,Z[pO6HI:IX
1IaroB Juisi MHOTOMEpHBIX JAud@epeHInanbHbIX ypaBHEHUHM, COJIEp)KalluX OoNpeAenEéHHbId  Habop
NPOM3BOJIHBIX 1-r0 U 2-rO mopsaKa Mo KOOpAMHATAM X, Y, Z; BHIOOp IPaHUYHBIX YCIOBUM, HEOOXOIUMBIX
JUTSL YUCIIEHHOTO pellleHusl TakuxX ypaBHeHUH. [locTpoeHne anropuTMoB il pelieHuss MHOTOMEPHBIX 3a/1a4
T Py3Un U TETUIONPOBOJHOCTH € YIETOM KOHBEKTUBHBIX SIBJICHUH.

Pazoen 5. Yucnennvie memooOwi peuwilenus —mamemMamuyeckux —Mooesel,  ONnuUcblearuux
CMAYUOHAPHBLE PENCUMDbI.

5.1. Pemienne oqHOMEPHBIX CTAIlMOHAPHBIX 3a]1a4.

AHamu3 BO3MOXXKHOCTH HCIIOIb30BaHUSA MCTOJa MNPOTrOHKHU JId PCHICHUA Pa3HOCTHBIX CXCM,
anMpPOKCUMHUPYIONTNX OOBIKHOBeHHBIE auddepennnansabie ypaBHenus (OJlY) 2-ro mopsiaka. Mertop
YCTaHOBJICHHS — MPeoOpa3oBaHUe CTAMOHAPHON 3a7auu B HecTaruoHapHyo. OIeHKa 1enecoo0pasHOCTH
UCIIOJIb30BAaHUSI PA3HOCTHBIX CXEM, allPOKCUMUPYIOIINX OJHOMEpPHbIe Au(depeHiraibHble YpaBHEHUS
napa60quec1<0r0 TUIa, COBMCCTHO C MCTOAOM YCTAaHOBJICHHA. MGTO,Z[I/IKa OOCHKU MOMCHTAa OKOHYaHUA
pacu€toB. Mertonuka moctpoeHus pacuétHoro moayias B EXCEL u Onok-cxema sl TporpaMMHOM
peanu3alny METO1a YCTAHOBIIEHUSI COBMECTHO C HESIBHOM Pa3HOCTHOM CXEMOH.

5.2. PemieHne MHOTOMEPHBIX CTAllMOHAPHBIX 3a]1a4.

Hcnonp3oBaHne MeToJa yCTaHOBJEGHMA s pemieHus auddepeHnnanbHbIX — ypaBHEHHM
3JUTUIITUYECKOTO THIIA COBMECTHO C SIBHOM Pa3HOCTHOM CXEMOM, CXEMOU paclIeIJIEHUsI, CXEMOU MPEIUKTOP-
KoppekTop. IlocTpoeHue airopuTMOB ISl pPEIICHUs 3a1ad pacdy€ra CTAalMOHAPHBIX KOHUEHTPALIMOHHBIX U
TEIUIOBBIX Mpoduiieil B MPOTOUYHBIX TPYOUAThIX peakTopax.

4. O0beM y4eOHON JUCHHUILINHBI

Buj yueOHoii paGoThI Obnem TuCHUITHHDI

3E Akana. 4. | Actp.u.
O01mas Tpy10eMKOCTb TUCHHUILIHHBI 4 144 108
KonrakTHas padora — ay uTOPHbIE 3aAHATHA: 2,22 80 60
Jlexun 0,89 32 24
[Ipaktnueckue 3ausrus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocTosiTesbHasi padora 1,78 64 48
KonTakTHas camocrositenbHas paboTa 0,4 0,3

1,78
CamMOCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIINHBI 63,6 477
Bua uTOroBoro KOHTpoJIs: 3a4€T C OLICHKOM
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AHHoOTauus padoyeii nporpaMmsbl AMcHUILINHBI «[IporpaMMupoBaHue U YncIeHHbIE METOAbI B
3a/1a4aX XUMHUYeCKOil TeXHOJI0Tun»

1. Hean QMCHMIUIMHBI — HAyYUTh CTYJCHTOB HCIIOJIb30BaTh YUCICHHBIE METOIBI A 00paboTKU
9KCIIEPUMEHTANIBHBIX JaHHBIX, PEHICHUs JIMHEHHBIX U HEJIMHEWHBIX anreOpanyueckux, AuddepeHunaibHbIX
YpPaBHEHUH M UX CHCTEM, BBIYHMCICHUS ONpPEIENEHHBIX HHTETPaJioB, ONTUMHU3ALMU (GYHKIUH OIHOM M
HECKOJIbKUX TEepPEeMEHHBIX NpPH PEHIeHHH 3aJad XUMHYECKOW TEXHOJOTMH C TOMOIIbI0 MPOrpaMMHO-
ITOPUTMUYECKOT0 00ECIeUeHN s, HAMMCAaHHOTO Ha S3bIKaxX M B cpefax pa3pabOTKU MPUITIOKEHUIN BBHICOKOTO
YpPOBHSI.

2. B pe3yabTare u3y4eHus JTUCHUILUIMHBI 00YYAIOLIMICS 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

[1K-3.1, T1K-3.2, TIK-3.3, TIK-4.3.

3namu:

— TeXHUYECKME U  TpOorpaMMHBIE  CpEICTBAa  pa3pabOTKH  MPOrpPaMMHO-aJTOPUTMUYECKOTO
oOecrnieueHus JUIsl pelieHus 3a/1a4 XUMUYECKONH TEXHOJIOTHH;

— OCHOBHBIE QJITOPUTMBbI YHCICHHBIX METO/IOB PEIIEHUS MaTeMaTHUYECKUX 3a7au C MCIOJIb30BaHUEM
A3BIKOB U CPeJl IPOrpaMMHUPOBaHUs BEICOKOTO YPOBHS;

Ymemy:

— UCIIOJIb30BATh S3BIKM M CUCTEMBI IPOrPAMMHUPOBAHUS JJIsl peIIeHuUs TPo(ecCHOHANBHBIX 3a/1ay;

— (opMynupoBaTh W MPEACTABIATH B BHJE aITOPUTMA PEIICHUS 3a/laud XUMHUYECKOW TEXHOJOIHUH,
TpeOyrole MPUMEHEHHS YHCICHHBIX METO/I0B;

Braoemy:

—npuéMaMu  IPOrPaMMHUPOBAaHHS  YHCIEHHBIX METOJOB TMPU PpEUIeHHMH MaTeMaTHYeCKHX,
TEXHOJOTHYECKHUX U MCCIIEI0BAaTENIbCKUX 3a/1aY;

— MeToJaMH pa3pabOTKH MaTeMaTHYECKUX MOJENIe U METOJaMHU COJAepKaTeIbHOM MHTEPIpEeTaluu
MOJYYEHHBIX Pe3yJIbTaToB.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Paszoen 1. Obwue npunyuner pazpabomku npoSPAMMHO-AILOPUMMULECKO20 obecneyeHus: Oiis
pewleHus 3a0ay XUMUU U XUMU4eckol mexHoni02uu.

1.1. OcHoBHBIE 3TaMBl pa3pabOTKH.

JKu3HEHHBI LMK TpPOrpaMMHOr0 OOecreyeHus, MOJENN KU3HEHHOTo LHUKIA. JTambl pa3paboTKH
MIPOrpaMMHOTO 00eCTICUEHUS.

1.2. Pa3paboTka crienuaau3upoOBaHHBIX OUOIMOTEK Mporeayp U G yHKIIHMA.

[Ipouenypsl u (yHKUMH, OINpeAessieMble IOJIb30BATENEM, HMX XpaHEHHWE U HCIOJIb30BaHUE B
CHEeLMATU3UPOBAHHBIX Oubnuorekax. OdopmieHne MOporpaMMHOTO Kojaa mpouenyp ¥ (QYHKIHHA B
CHeLHaTU3UPOBAHHBIX ONOINOTEKAX.

Paszoen 2. I[lpozpammuo-ancopummuyeckas peaiusayus YUCIeHHbIX Memo008 UHMEPNOIUPOBAHUS
9KCNEPUMEHMATbHBIX OAHHBIX.

2.1. AnropuTMH3aIus METO0B HHTEPIOIUPOBAHUS SKCIIEPUMEHTAIbHBIX JTaHHBIX.

[locranoBka 3amauu uHTeprnonupoBanus. OnpenencHNe TUIIOB WCXOTHBIX JAHHBIX U PE3YJIbTaTOB
pacuéra npu UHTEPIIOIUPOBAHUH.

2.2. TlpoexktupoBanue wuHTepdeiica MOIB30BATENS W AJITOPUTMH3ANNS OCHOBHBIX IMPOLEAYp H
byHKINH.

Onpenenenne TpeOyeMbIX BU3YaIbHBIX JIEMEHTOB YIPABICHUS, IEPEUHs HEOOXOAUMBIX MPOLEIYp U
¢ynkunii. IlpoekTupoBanue wuHTEepdeiica mnonp3oBaTens. OCOOEHHOCTH ANTOPUTMU3ALUU  OCHOBHBIX
BBIYUCIUTEIBHBIX MIPOLEAYP A HHTEPIIOINPOBAHMS SKCIEPUMEHTAIBHBIX JaHHBIX.

2.3. [IporpammupoBaHue OCHOBHBIX IIPOLIEYp U (DYHKITHIA.
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[IporpammupoBanue mnpoueayp PYYHOIO M aBTOMATU3UPOBAHHOTO BBOJA MCXOAHBIX JIAHHBIX.
Opranmzanus ¥ OoQOpMIIGHHE TPOTPaMMHOTO  KOJAa OCHOBHBIX  BBIYUCIUTENBHBIX  MPOLEAYD.
[IporpamMmmupoBanue MpolEeAyp MPEICTABICHUS PE3yIbTaTOB HWHTEPHOJUPOBAHUSA SKCIEPUMEHTAIBHBIX
JAHHBIX HA SKPaHE M COXPaHCHHS B (aiill.

Pazoen 3. Ilpocpammmuo-ancopummudeckas peanuzayusi YUCIEHHbIX Memo0o8 annpoKCUMayuu
9IKCNEPUMEHMATIbHBIX OAHHBIX.

3.1. AnroputmMu3anusi METOJI0B alllIPOKCUMALIUN SKCIIEPUMEHTAIIbHBIX JTAHHBIX.

[TocTtanoBka 3agaunm anmpokcumanuu. OnpeneneHue TUIIOB HCXOJHBIX JIaHHBIX M PE3yJbTaTOB
pacyéra npyu UHTEPIIOIUPOBAHUH.

3.2. IIpoektupoBanue uHTepdeiica MOMB30BATENS W AITOPUTMH3AIUS OCHOBHBIX MPOLEAYp H
byHKUINH.

BusyanbHble KOMIIOHEHTHI JIJIi BBOJAa W BBIBOJAA JaHHBIX. CTpyKTypa W CBOWCTBa HMHTepdeiica
nonb3oBarens. OCOOGHHOCTH — AITOPUTMHU3AIMK  OCHOBHBIX  BBIYMCIUTENBHBIX — NPOIEAYyp  AJs
ANMPOKCUMALIMH SKCIIEPUMEHTAIBHBIX JAHHBIX.

3.3. IIporpaMMupoBaHKe OCHOBHBIX MPOIEAYP ¥ (HYHKIIUM.

[IporpammupoBanue mnpoueayp pPyYHOIO M aBTOMAaTU3UPOBAHHOIO BBOJA MCXOAHBIX JIAHHBIX.
Opranuzanus u ohopmiieHHEe TPOrPaMMHOTO KOJIa OCHOBHBIX BBIYMCIUTENBHBIX Mpolenyp. Vcnonb3oBanue
CHEIUAM3UPOBAHHBIX OHOMMOTEK Tporeayp M (GYHKIUN JUIsi pemieHUs 3aJadyd  amnmpOKCUMAIlUU B
maTpuuHOii (opme. IIporpammupoBanue mpolenyp NPEACTABICHHUS PE3yIbTAaTOB alPOKCHMAIIUH
IKCIIEPUMEHTATBHBIX JTaHHBIX HA KpaHE U COXpaHEHUs B (aii.

Pasoen 4. Ilpocpammno-ancopummuueckas peaiusayus YUCIeHHbIX Memo008 peuleHus HeluHeuHblx
aneebpauieckux ypasHeHull 8 3a0a4ax Xumuu U XuMuuecKol mexHoi02uu.

4.1. AnropuTMuzanus METOJOB PEIICHUS HETWHEHWHBIX anreOpandecKux ypaBHEHHH B 3ajavax
XUMUYECKON TEXHOJIOTHH.

UmuceHHbIe METOJIBI PEIICHHS HEIMHEWHBIX anre0pandeckux ypaBHeHUH. [IpuMepsl nCmonbp30BaHUs
MIPU PELICHUH 3a/1a4 XUMUYECKOIN TEXHOJIOTUH.

4.2. TlpoexkTtupoBaHue HHTepdeiica MONb30BaTENsl W AJITOPUTMU3ALMS OCHOBHBIX MPOLEIYp U
GyHKINHA.

Omnpenenenne cocTaBa BU3yallbHBIX JIEMEHTOB yIpaBiIeHHs, (OpMHpOBaAHUE MIEPEUHS] HEOOXOTMMBIX
npouenyp ¥ ¢yHKIMA. Bompochkl oOpraHu3anuM  MOJIB30BaTENbCKOTO HHTepdeiica. OcoOeHHOCTH
QITOPUTMHU3ALMN OCHOBHBIX BBIUMCIUTEIbHBIX MPOLEAYp AJIS pElIeHUs HEIUHEWHBIX anreOpanvyecKux
YpaBHEHUU.

4.3. TIporpaMMHupOBaHNE OCHOBHBIX MPOIEAYP U (PYHKIIUN IJIs pEUICHUS YPaBHCHUM YHCICHHBIMU
METOJAMH.

[IporpaMMupoBanue TMpoOIENAyp BBOJA WCXOAHBIX JaHHBIX. Opranmzamuss U  ohOpMIICHHE
OPOrpaMMHOTO KOJa YHCICHHBIX METOJIOB PEIICHUS HETUHEHHBIX aireOpanveckux ypaBHEHHI.
[IporpammupoBanue mpoieayp npeacTaBieHus pe3yiabTaToB. MccnenoBanre BIUsHUS HACTPOECK YHCICHHBIX
METOJI0B Ha CKOPOCTh PELLIEHUS.

Paszoen 5. Ilpocpammmo-ancopummudeckas peanuzayus 4YUCIEHHbIX Memo008 peuieHus cucmem
aneebpauieckux ypasHeHul 8 3a0a4ax Xumuu U XuMuuecKol mexHoi02uu.

5.1. AnropuTMu3anus METOJIOB PEIICHUS CUCTEM JIMHEWHBIX MU HEJIMHEUHBIX YpaBHEHUU B 3ajadax
XUMUYECKON TEXHOJIOTHH.

YucneHHbIe METOJbl PELICHUS CHUCTEM JIMHEHHBIX M HEIMHEMHBIX ajareOpanyuyecKux ypaBHEHUH.
[IpuMeps! uCTIOAB30BaHUS IPU PEUICHUU 33124 XUMUUECKOU TEXHOJIOTHH.

5.2. TlpoektupoBanue uHTepdeiica MOIb30BATENd M AITOPUTMHU3ALMUS OCHOBHBIX MPOLEAYp H

byHKINH.
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Busyanuzanus snemMeHToB rpaduueckoro uHTepdeiica s BBoJa M BBIBOJA JAHHBIX, OINpEEICHUE
cocraBa mpouenyp ¥ ¢GyHKui ans oOpabotku mgaHHBIX. OCOOCHHOCTH aNTOPUTMH3AIMHM YHCICHHBIX
METO/IOB PEIICHUSI CUCTEM JIMHEHHBIX M HETMHEHHBIX alnreOpanyecKux ypaBHEHUH.

5.3. IlporpamMmHpoOBaHHE OCHOBHBIX MpoUEAYp YU (DYHKIUH [ pelIeHus CUCTEM ypaBHEHUU
YUCJIEHHBIMH METOJAMU.

[IporpammupoBanue mnpoueayp pPyYHOIO M aBTOMATU3UPOBAHHOIO BBOJA MCXOAHBIX JIAHHBIX.
Opranuzanus 1 opopMIIeHHE TPOTPAMMHOI0 KOJIa BBIYUCIUTENBHBIX MPOLEAYp VISl pa3UYHbIX YHMCIEHHBIX
MeTo10B. Mcrnonp30BaHue crienuanu3upoOBaHHBIX OMOIMOTEK mpoueAayp U (pyHKUMN IJs pelieHus CUCTEM
ypaBHEHU B MaTpuuHOU Gopme. [IporpammupoBanue mpoueayp npeacTaBiICHUs Pe3yIbTaToB.

Paszoen 6. IlpocpammHo-ancopummuyeckas peanusayus YUCIEHHbIX Memo008 UHMESPAIbHO20 U
ougpepenyuanvHo2o ucyucieHull 8 3a0a4ax XUMuu U XUMu4eckot mexHoai02uu.

6.1. AnropuTMH3anMs METOJOB HHTETPAIbHOTO M AuddepeHInanbHOro MCYHCICHHS B 3ajadax
XAMHYECKON TEXHOJIOTHH.

Uucnennsle MeTOAbl pelieHus uddepeHuanbHbIX YpaBHEHMM UM uX cucreM. [Ipumepsl
WCIIOJIb30BAaHMUS B 337Ja4aX XUMUYECKON TEXHOJIOTUU.

6.2. TlpoexktupoBanue uHTep(eiica MONMB30BaATEISI M AITOPUTMU3AIUS OCHOBHBIX NPOLEAYp H
G yHKIHA.

Br100op cTaHIapTHRIX KOMIIOHEHTOB Tpaduueckoro uurepderica, 00bsIBICHHE BXOIHBIX U BBIXOJHBIX
NepeMeHHbIX mpouenyp W  (Qynkuuil. Paspabotrka wuHTepdeiica monb3oBatens. OcoOeHHOCTH
QITOPUTMU3ALUHI YUCIICHHBIX METOIOB pelieHus AudpepeHnanbHbIX YpaBHEHUH U X CUCTEM.

6.3. OcobGeHHOCTH POTrpaMMHBIX peanu3aiui 3anaun Komm u kpaeBoit 3a1a4m.

[IporpamMmHuas peanuzauust 3agauun Komm. OTiauuuTenbHblE OCOOCHHOCTH alTOPUTMH3ALUHN U
MPOTPAMMHOM pean3aliy KpaeBou 3a1auu.

6.4. IlporpaMmMupoBaHHE€ OCHOBHBIX TIpoueayp W (QYHKOMA JUIsI  PEHICHUS  CHCTEM
nudepeHIaIbHBIX YPaBHCHHM.

[IporpamMmupoBanue mpouEAyp BBOJAa MCXOAHBIX JaHHBIX. OpraHuzanus u  opopmieHHE
IPOTPaMMHOTO KOJa YHUCIEHHBIX METOAOB pemeHus auddepeHnnanbHbIX YpaBHEHHH M UX CHCTEM.
[IporpammupoBanue MpoUEAYp MNPEACTABICHUS pPE3YyIbTaTOB Ha HKpPaHE MOHUTOpa B TaOIUYHOH WU
rpaduueckoil popmMax U cCoOXpaHeHHs pe3yibTaToB B ¢ailn. MccnenoBanue BIUSHHUS HACTPOCK YHCIEHHBIX
METO/I0B Ha CKOPOCTh M TOYHOCTh PEILEHHUS.

6.5. [IporpamMmmMupoBaHre METOJOB BHIYMCICHHS OMIPEACIEHHBIX HHTETPAJIOB.

Boruncnenue omnpeneinéHHbBIX MHTErPajoB B 33JadyaX XUMHUYECKOW TexHoJoruu. OcoOeHHOCTH
IPOrpaMMHO-AITOPUTMUYECKOW — pEIM3alMd  YHUCICHHBIX  METOJNOB  BBIUHUCIEHUS  ONpPENEIEHHBIX
uHTerpanos. [IporpaMMupoBaHiie OCHOBHBIX MpoLenyp U GYHKIUI BBOJA UCXOJHBIX JAHHBIX, BEIYUCICHUS
U TIpEACTaBICHUS pe3yiabTaToB. lccienoBaHue BIMSHMS HAacCTPOEK UYMCIIEHHBIX METOJOB Ha CKOPOCTh U
TOYHOCTb PELICHUS.

Paszoen 7. Ilpoepammuo-ancopummuyeckas peanusayus YUCIEHHbIX Memoo08 ONnmumMu3ayuu
@yHKYULL OOHOU U HECKONbKUX NePeMEHHbIX

7.1. AnropuT™Mu3aIus perieHus 3a1a4 ONTUMHU3ANH QYHKIIMN OJHOW M HECKOJBKUX TIEPEMEHHBIX B
XUMUYECKON TEXHOJIOTHH.

UucneHHble METObl ONTUMH3ALUMU PEUICHUs 3a7a4 OJHOMEPHOM W MHOTOMEPHOW ONTHUMU3ALMH.
OrnpenesieHne TUIIOB UCXOJHBIX JAHHBIX M PE3YJIbTAaTOB pacdy€ra MpH ONTUMHU3ALMH. 3alaHUE HACTPOEK IS
Pa3IU4HbIX METOJIOB.

7.2. llpoektupoBanue uHTepdeiica MOIb30BATENA M AITOPUTMHU3ALMUS OCHOBHBIX IMPOLEAYp H

byHKINH.
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OmnpeneneHre CTaHIAPTHBIX T'papUUECKUX 3JEMEHTOB YIPABJICHUS MPOTPAMMHBIM MPUIOKEHUEM,
dopmHpoBaHUE TepeyHs HEOOXOAMMBIX IS aJrOpuUTMH3AlMU Tpouenyp U ¢yHkuuid. OcoOeHHOCTH
QITOPUTMU3ALUHI YUCICHHBIX METOJI0B ONITUMH3AIMH (YHKIIMNA OTHOW M HECKOJIBKUX IEPEMEHHBIX.

7.3. IlporpaMMupoBaHiE METOJIOB ONITUMHU3AINH (DYHKIIMI OHON U HECKOJIBKHUX MEPEMEHHBIX.

[IporpamMmupoBanue mpouenyp BBOJAa MCXOAHBIX JaHHbIX. Opranuzanus U opopMiIeHHE
OPOrPpaMMHOIO  KOJAa  YHMCICHHBIX  METOJOB  OJHOMEPHOM M  MHOIOMEPHOM  ONTHMH3ALUHU.
[TporpamMupoBaHue npoueayp npeacTaBiIeHus pe3yabTaToB. ViccienoBanue BIUSHUS HACTPOEK YHCIEHHBIX
METO/I0B Ha CKOPOCTb PELICHHUS.

4. O0beM y4eOHOH JUCHHILIMHBI

N O0beM TUCUUTIJIMHBI
Bun yuyeOHo# padoThI et

3E Axkan. 4. | Actp. 4.
O01mas TpyA10eMKOCTh AU CHUNJIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2,22 80 60
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 1,78 64 48
KoHTakTHas camocTosTenpHas pabora 0,4 0,3

1,78
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 63,6 47,7
Bua uToroBoro KOHTpoOJIf: 3a4Y€T ¢ OLIEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Teopus nHpopmManHu NJ1s1 NPOLECCOB XUMUYECKOM TEXHOJIOTHN»

1 Heab (ucHUNINHBI — 00YYUTH CTYIEHTOB CIIOCO0aM YUCIIEHHOM OLIEHKH KOJTUYECTBA TUCKPETHON
Y HEMpEephIBHON MH(OpMaIuH, ee XpaHeHHUs, TpeoOpa30BaHUsl U IePEIavH.

2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00YYAIONIUICS 10JIKEH

Obnadams CIETYIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

IIK-4.1; I1IK-4.2; TIK-4.3

Buame:
® BEPOSTHOCTHBIA TMOJXOJ K OIICHKE KOJIMYECTBA JTUCKPETHOM W HENPEPHIBHOU
uHpOopMaLnu;
® SHTPONMIHBIA MOAXOJ K W3MEPEHHIO cpenHell MHpOopMaluuu U CBOOOIBI BHIOOpa B
COOOIIEHUSAX;

®  METOJbI IPeoOpa30BaHUS HEMIPEPHIBHBIX CUTHAIOB B JUCKPETHBHIE;

e 0COOEHHOCTH CHCTEM Iepenaur HHGOpMalUK U KPUTEPUHU UX KayecTBa,

®  QITOPUTMBI KOAMPOBAHUS IPHU Iepeaayue Mo AUCKPETHOMY KaHaimy 0e3 momex u
MIOMEXO03aIIUTHOTO KOJIUPOBAHHUS;

®  TOHSATHE MOIYJALUHU, CHOCOOBI MOAYJISIIUHU U IIYMOIOIaBJICHUS;

®  QJITOPUTMBI CKaTUsI HH(POpPMALINH;

®  OCHOBBI TEOPUH 3AITUTHI HH(OPMALINH;

Ymemn:
®  PACCUYHUTHIBATH KOJIMUYECTBO MH(POPMAIINH, YHTPOTIHIO CHCTEMBI;
e TpeoOpazoOBLIBATh HEMPEPHIBHBIC CUTHAIBI B TUCKPETHBIE;
® YHCJICHHO PACCUMUTHIBATH MPOITYCKHYIO CIIOCOOHOCTh KaHajla M CKOPOCTh Iepeaadu
uHpOpMaLnu;
Bnaoemn:

e crnocobaMy U MpUEeMaMu KOJWPOBAHMS IPH Iepenaye Mo AUCKPETHOMY KaHaiy Oe3
MOMEX M MOMEX03alUUTHOTO KOAUPOBAHMUS;
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e [pUEeMaMU CKaTus MH(OPMALKH, €€ 3aIUTHI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

BBenenue. Teopus nHbopmanum Kak ydeOHas nuciuiuinHa. Buasl nadopmaruu.

Pa3nes 1. IlonsiTHe HenmpepbIBHONW M JUCKPETHOM MH(OPMaNUH U MaTeMaTHYeCKH anmapart
JJIs1 ee ONMMCAHUS, OLleHKHU U NMpeodpa3oBaHus.

1.1 JduckperHast uHpopMaIus.

BeposTHOCTHBIM TOAXOA K  MAaTeMaTHYeCKOMY OIPEACIICHHIO JTUCKPETHOHW  MH(popManuu
HKCTIOHEHIIMAJIBHBIM 3aKOH KOJIMYECTBA COOOIICHHI; KOJIbI C BEPOSTHOCTHBIM OIPAaHUYEHUEM, S3BIKH
(B3aUMHBIE CBSI3M MEXJIYy CHMBOJIAMH, IOHSTHE 3ProAMYEcKOro COOOIIEHUS); SHTPONUS TUCKPETHON
uHpopmanuu (Teopema llleHHOHA); N30BITOYHOCTH MH(OPMALIMH; IITYM U OTPHUIIATEIbHAs HHPOPMAIUS.

1.2 HempepoiBHAst HHGOpMAIIHS.

MaremaTHuecKoe OIpeaesieHue HEMpepbIBHONW HH(GOpMAIMM, TeopeMa OTCYETOB BO BPEMEHHOM
npencraBienun  (treopemMa KorenbHuKOBa); TeopemMa OTCYETOB B YAaCTOTHOM  MPENCTaBJICHHH;
npeoOpa3oBaHue CBsI3€il BO BpEMEHHU B CBS3H 110 YaCTOTE; paclpeaesieHue BEPOSITHOCTEH A1l HEMPEPhIBHBIX
BEJIMYMH; Sproinyeckue ancaMoiu QpyHKINH; KOTepeHTHOCTh, SHTPOIHS HEMPEPHIBHBIX PACIPEIEICHUN.

1.3 MeTtozs! mpeoOpa3oBaHus HEMPEPHIBHBIX CUTHAJIOB B AUCKPETHEIE.

MeToapl JUCKpEeTU3alMK MTOCPEICTBOM BbIOOPOK; paBHOMEpHAs TMCKpPETU3alus; JUCKPETU3aLUs 10
KPUTEPHIO HanOOJIBIIETO0 OTKIOHEHHUS; aIallTUBHAS JUCKPETH3AIMs; KBAHTOBAHNUE CUTHAJIOB.

Paszgen 2. Cucremsl nepeaaun uHGOpMANUHN, KOAUPOBAHUE, MOXYJISIIIUA W IIIyMOIOABJICHHE.

2.1 Cucremsl nepeaayn MH(GOpMAIUH.

Cucrempl nepenaun uHbopManuu; oOIIMEe OMpeNeieHHs; CKOPOCTh Iepelayd JUCKPETHOM
uHPOpPMALlMM U TIPOMYCKHAs CIIOCOOHOCTh KaHala; IOAABICHHE IIYMOB M HAJASKHOCTh; Iepenaya
uH(OpMallMM HENPEPHIBHBIMM CUTHAJaMH [0 KaHajlaM C OrpaHWYEHHOW TOJO0CO 4YacToT; CKOpPOCTb
nepenayr HHGOPMAIUK; CIydalHBINA IIyM; 3aKOHBI CYNEPIIO3UIINN ISl CIYYAHOTO IIyMa; KIIacCU(UKAIHS
MOMEX W HCKaKEHUH; MpelcKa3aHue, CrilaXuBaHue, QUIbTpalys; KpUTEPUU KauecTBa CUCTEM Ieperaydu
uHpOpMAaLINN).

2.2 Koguposanue nH(pOpMAIIH.

KomupoBanue wmHbopmanuu npu mnepenade Mo AUCKPETHOMY KaHaly Oe3 MOMeX — alrOpUTMBI
cxatus mHpopMauuu (MpoCTEHIINe aNrOPUTMbI CXKaTHs MHPOpMauuu (apupMeTndeckoe KOAUPOBAHUE);
aJlanTUBHBIE aTOPUTMBI CKaTus (KonupoBaHue XaddmeHa); aganTuBHOE apu(METHUIECKOE KOJIMPOBAHUE;
MOJICTAHOBOYHBIE WJIM CIIOBAPHO OPHEHTHUPOBAHHBIE aJlTOPUTMBI CxaTusi nHpopmarmu (Metoas! Jlemnena-
3uBa). [lomexo3ammTHOE KOAMPOBAHUE: KOABI C OOHAPYKEHHEM OIMMOOK M KOPPEKTHUPYIOIIHE KOIIbI
(6;104HBIEC U HETIPEPBIBHEIE).

2.3 Moaynsiuusi ¥ TOJABICHHUE IIIYMOB.

OcCHOBHBIE TIOHSTHS, OTPAHUYCHHUS, HAKIIAIbIBAEMbIC HA CHCTEMY; aMILIUTYAHAS MOMYJISIIHS C ABYMS
OOKOBBIMH T0JIOCAMH; aMIUIUTyJIHAs MOIYJALUS C OJHOM OOKOBOM TOJOCOH; 4YacTOTHas MOIYJIALIUS;
KO/IOBO-UMITYJIbCHASI MOAYJIALINS; TOMEX0YCTOWYMBOCTD CUCTEM.

Paszgen 3. Metoawbl cxatusi uHpopmanuu. U3yyeHune 0CHOB TEOPUH 3alIIUTHI MH(POPMAIIUH.

3.1 O630p METOIOB CXKATHUS N300paKeHU, ayJMOCUTHAIOB U BHJIEO.

3.2 OCHOBBI TEOPHUH 3aIUTHI HHGOPMAIIHIH.

Kpunrorpadus; kpuntocucrema 0e3 rnepenadd KIIOYel; KPUNTOCHCTEMa C OTKPBITBHIM KIIIOUOM;
3JIEKTPOHHAS MOAMNKUCH U CTAaHAAPT MWU(POBAHUS TAaHHBIX.

4 O0beM yueOHO TMCUUIINHBI.

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jlexun 0,45 16 12
[Ipaktrueckue 3ausrus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) 0,9 32 24
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CamocrosiTesbHasi padoTa 1,2 44 33
KonrtakTHas camoctosTenbHas pabora 12 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI ’ 43,6 32,7
Bua uTOoroBoro KOHTpoJIsi: 3a4€T ¢ OLeHKOH
AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OcHOBBI HHPOPMALMOHHBIX ¥ MHTEPHET-TEXHOJIOTH I
1. Ilean AMCHMIUIMHBI — H3yYEHUE CTYJEHTAMH COBPEMEHHBIX IIOAXOJOB K IIOCTPOCHHIO

uHpopmannonubix cucteM (MC) mmpokoro mpodmis € HCIONBb30BAaHUEM  CYIIECTBYIOIIUX

UH(POPMALMOHHBIX U uHTepHeT-TexHomoruit (1UT).

2. B pe3yabTaTe n3ydyeHUus QJUCHHUILIMHBI 0aKaJaABP J0JIKEH:

001a0amb CIEIYIOIUMA KOMIETCHITHSIMHU:
- 1IK-4.1; TIK-4.2; T1K-4.3;

3uamo:

— OCHOBHBIC TIOHSTHS, Ha3HAUYEHHWE W MECTO, 3aHMMaeMoe WH(OPMAIMOHHBIMU TEXHOJOTHSIMH B
COBPEMEHHOM OOIIECTBE;

— e, METOAbl ¥ TPUHIUIBI TIOCTPOSHUS COBPEMEHHBIX HH()OPMAIMOHHBIX CHUCTEM C
HCIIOJIb30BaHNEM MHTEPHET-TEXHOJIOTUH;

— MPEUMYIIECTBA M PE3yJIbTaThl, KOTOpbIC AaéT MpUMEHEHHWE HH()OPMAIMOHHBIX TEXHOJIOTUH B
y4eOHOM, HAYYHOUW, WHKECHEPHOU, XO3SIMCTBEHHOM, MMPOU3BOJACTBEHHON M MPOYUX OOJIACTAX NEATEITLHOCTH
YEJIOBEKa;

Ymemos:

—3((eKTUBHO MCTIOIB30BATH II100ATBHYIO ceTh MHTepHeT a1 6e30macHOro noucka u myOJInKauu
nHpopmanuu;

— OCYIIECTBJIATh TOWUCK WU BBHIOOP ONTHUMAIBHOTO MPOTPAMMHOTO M amnmapaTHOTO OOecTeueHus,
JOCTYIHBIX HHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA;

Bnaoemw:

— HaBBIKAMH MPUMEHEHHS] COBPEMEHHBIX HH(POPMALIMOHHBIX M MHTEPHET-TEXHOJIOTHI Ha PaKTHKE.

3. KpaTkoe coaepskanue QM CHUNIHHBI:

Kpartkuit ncropudeckuii ouepk pa3BuThsi HHOOPMAITMOHHBIX TeXHOJIOTHI. OCHOBHBIC IIEJIH U 3a/1a4
Kypca, cocTaB Kypca, HH(HOpMallnOHHbIE UCTOYHHKH.

Pasznen 1. HUuHpopMaunmoHHble cHCTeMbl: Kjaaccupukanus, UeJad co3daHusA, (QyHKIUMH,

apxXuTeKTypa
OcHOBHBbIE OHATHSA, KJIACCHPUKALMSA, PYHKIIUU U LeJU CO3AaHNSA HHPOPMALIMOHHBIX CHCTEM.
Ionsarus: cOoop, XpaHeHHWe, IMOHWCK, o00paboTka, aHanu3, mpe3eHTauus wuHopmanuu. DyHKIUU:

ylpaBiieHuEe, o0ecrieueHre B3auMOIEHCTBHS C II0Ib30BATENIEM;

TpeOoBanusi, npeabsiBiasieMble K HH(POPMALMOHHBIM CHCTEMAaM — OTKPBITOCTb, MOJYJBHOCTD,
rMOKOCTb, MacIITAOUPYEMOCTb, JOCTYIHOCTb, HAAEKHOCTh, SPrOHOMUYHOCTb, U T.I1.;

ApxuTekTypa HH(QOPMAIMOHHBIX CHCTeM — TIOHATHE, KiIaccu(UKalus W KpUTEpUH BbIOOpa
apXUTEKTypbl HHPOpMaMOHHOH cucteM. Cpelibl, B KOTOPBIX CYIIECTBYIOT HH(OPMALIMOHHBIE TEXHOJIOTUU U
CO3/1a10TCsl UH(OPMAITMOHHBIE CHCTEMBI.

Pa3znes 2. AnnapaTtHasi cpeia MH(pOPMAIMOHHBIX CHCTEM

OcHOBHbIC NMOHATHS W KJaccH(puKanus annmapaTHbIX CpeAcCTB, apxuTekTypa (on-Heilimana
NOCTPOEHNS] BBIYUCIUTEIbHBIX cHcTeM. [IOHATHS aKTHBHOrO M MacCUBHOro 0OOpYIOBaHHUSA, cepBepa U
paboueii craHIK, MacIITaObl alapaTHBIX KOMILJICKCOB.

O030p TEXHOJOTMH COBPEMEHHbIX AaMMAapPaTHBIX CPeICTB — COBPEMEHHBIE MPOIECCOPHI,
MHOTOIIPOIIECCOPHBIE KOH(MUTYpallMy, CETMEHTHPOBAHWME W KiAcTepu3alus, (U3NUYECKUE XpaHWIHIIA
uHpopmaruu, nepudepuitnoe 000pyI0BaHKE, U T.11.

Pa3nea 3. IlporpammHas cpena nHGOPMANMOHHBIX CHCTEeM H HHGOPMALMOHHbIE TEXHOJIOTHH

137



MHoroypoBHeBasi OpraHu3anusi IporpaMMHON cpeasl — Mukpokoa/BIOS, onepaninoHHbIE CHCTEMBI,
CHUCTEMHOE NporpaMMHOe obecreueHue, MPUKIaJAHOe NporpamMmHoe obecreyeHne. DOYyHKIUOHATBHBIN
COCTaB KaXJ[0TO0 YPOBHS;

TexHomoruu movcka u coopa HHGOPMaIMKA — UCTOUYHUKH UHGOPMAITIH, 0a3bl JaHHBIX;

TexHonorun o06pabOTKM M XpaHEHUS WHPOPMALMU — CHCTEMBl YIpaBIeHUs Oa3aMH JaHHBIX,
CHelMalIn3upOBaHHOE MTPOrpaMMHOE 0OecTIeueHHE;

TexHonoruu mnpe3eHTanMu HHGOPMAIMM W OpPraHU3alMU B3aUMOACUCTBUS C IMOJIb30BATEIIEM —
(dbopMaThl JaHHBIX, YEIIOBEKO-MAIIMHHBIE HHTEP(EHCHI.

Pasznen 4. CereBas cpena uHGOPMANMOHHBIX CHCTEM M MHTEPHET-TEXHOJIOTHH

[IpenmyrecTBa U HEAOCTATKU TI00ambHOM ceTn MHTEpHeT;

TexHUYECKHE acMeKThl OpraHu3aIuy riaodansHol cetn MHTEepHeT;

duznueckas CTPyKTypa, TOMOJIOTHYEeCcKast CTPYKTYpa, JIOTHUYECKask CTPYKTypa CETH;

WuTepHer kak cereBas cpefa MHGOPMAIMOHHBIX CHCTEM: IOHSATHUE CEPBHCA, OCHOBHBIE CEPBUCHI U
aJipecalusi pecypcos;

TexHONIOrNM MOAKIIOUEHHUS K TI100aILHOM CETH;

OCHOBHBIE UHTEPHET-TEXHOJIOTHH:

Texnonorun mnoucka WHGOPMALMM B CETH — IOHCKOBBIE MAIIMHBI, TEMaTUYECKHUE WHJIEKCHI,
CHeIUaIM3UPOBaHHBIE pecypchl; TeXHOoIoruu myOauKanuu U1 ooMeHa uHopMmamue B CeTH — MPOTOKOJIBI
nepenaun (¢ailyioB, JelEHTPAIU30BaHHbIE CETH oOMeHa (alijamMH, CHCTEMbI YNpaBiICHHS KOHTEHTOM U
CUCTEMBI JJII COBMECTHOU pabOThI ¢ TEKCTOM; TeXHOIOTHH KOMMYHHKAITUH MEXY JTIOJbMHU B CETH — OOMEH
MTHOBEHHBIMH COOOIICHHUSAMHU, JICKTPOHHAS 104Ta, 010TH, hopymel, IP-Tenedonus, u T.11.;

Pacnipenenénnpie T100anbHBIC BBIYMCICHUS B CeTH; be3omacHOCTh B ceTu VMHTEpHET — «CEeTeBOM
STUKET», IEPCOHAIbHBIE TaHHbIe, JoBepue B ceTu VHTepHeT.

Pa3nea 5. 7JKnzHeHHbIH HUKI HHPOPMALMOHHBIX CHCTEM

Ortanbl ku3HeHHOTo 1wKiIa MC — co3ganue (NMPOEKTHpPOBaHUE, pa3pabOTKa, TECTHUPOBAHUE),
OKCIUTyaTarus (pa3BEépThIBAHUE, aanTalus, padouuil pexum), moaIepKKa (MoJepHU3AIHs, OOHOBICHHE)
MH(OPMALIMOHHBIX CHUCTEM; TEXHOJIOTMH M TEXHUYECKHE CpPEJCTBA MOAJEPKKH KUIHEHHOTO IMKJIa
UH(OPMAIIMOHHBIX CHCTEM — CPEJIbl POSKTUPOBAHUS U pa3pabOTKU MPOrpaMMHOro obecrieueHus; [lonstue
IpoeKkTa pa3paboTku MHGOPMAIMOHHOM CHUCTEMBI — PECypChl, pOJM YYaCTHHKOB, YIIpPaBJICHHE
npoekToM; MH(pOpMallMOHHBIE CUCTEMBl JUIS 33Jad XUMHKO-TEXHOJOTHYECKOro Mpoduis — MpUMeps
apXUTEKTYypbl MH(GOPMALMOHHBIX CUCTEM MOCTPOCHHBIX HAa OCHOBE MHTEPHET-TEXHOJOTUM ISl pellieHus
3a/1a4 XUMUKO-TEXHOJIOTUYECKOTO MPOQHIIS.

4.00beM yueOHO JUCUHMIIJIMHBI

O0BpeM U CIUIIINHEI
Bup yueOHoii paboTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexuun 0,45 16 12
[Tpaktrueckue 3anstus (113) 0,45 16 12
Jlabopartopusie pabots (JIP) 0,9 32 24
CamocrosiTesbHasi padoTa 1,2 44 33
KonrtakTHas camoctosTenbHas pabora 0,4 0,3

1,2
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI 43,6 32,7
Bua uTOroBoro KOHTpoJIs: 3a4€T ¢ OLleHKOH

AHHOTaUUs padoyeid NPpOorpaMmbl TUCUUIIIMHBI «OCHOBbI KHOEPHETHKH U CHCTEMHOI'0 aHAJIN3A
XHMHKO-TEXHOJOTHYECKNX MPOLECCOB)

1. Heap AucuMnaIuHbl — GOpMUPOBAHHUE OOIIEKYIBTYPHBIX U IPOPECCHOHATBHBIX KOMITETEHIIHIHA:
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- BJIaJICHUE MTUPOKOH OOIIeH MOATOTOBKOM ISl PELICHHS MPAKTUYECKHX 3a/1a4 B 00JIACTH aHaIN3a U
CHUHTE3a XUMHUKO-TEXHOJIOTHYECKUX CUCTEM;

- CIIOCOOHOCTh TPUMEHSTH METOIbl M CpEACTBA CHUCTEMHOr0 aHajlW3a INpU aHaIu3e
SKCHEPUMEHTAIBHBIX JAHHBIX, MOJCIMPOBAHUM U YIPABICHUH XUMHUKO-TEXHOJOTHYECKHMH IPOLIECCAMH,
ONTUMHU3ALMKN, TPOTHO3UPOBAHUU CBOMCTB XUMHUKO-TEXHOJOTUYECKHX CHCTEM, CO3JaHUU HOBBIX
TEXHOJIOTMI M TEXHOJIOTHYECKUX alnapaTosB.

2. B pe3yabTare u3y4eHHsl AUCHHUILVIMHBI O0y4yaloumiicsi Mo mnporpaMMe OakajlaBpuara
JMOJIKEH:

o0aiaTh caeIyHIUMU KOMIeTeHIUSIMU:

- VK-1.1, VK-1.2, YK-1.3, YK-1.4, [1IK-3.1, IIK-3.2

3uamo:

OCHOBHBIE pa3/IeNibl KHOSPHETUKN U CHCTEMHOTO aHaTN3a XHMHUKO-TEXHOJIOTHUECKUX TPOIIECCOB TaKHe KaK:

— OCHOBHBIC MTOHSTHUS KHOCPHETUKY;

— CHCTEMHBIN MOJX0/ U 00LIECHCTEMHbIE CBOMCTBA U 3aKOHOMEPHOCTH;

— 00mas kinaccuduKaius CUCTEM;

— CTpaTerus aHaJIu3a U CUHTE3a XUMUKO-TEXHOJIOTHYECKUX CHCTEM;

— METOJbI U CPEJCTBA MHTEHCHU(DUKAIIMY XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB, arperaToB U

—  KOMIUIEKCOB.

Ymemos:

— CHUCTEMHO MOAXOIUTH K MCCIEOBAHUIO MPOIECCOB XUMHUYECKONW TEXHOJOIMH Ha 0a3ze 0OIIeCHCTEMHBIX
3aKOHOMEPHOCTEH;

— METOAMYECKM TMPABWIBHO CTaBUTh 3aJaud MCCIEIOBAHUS OTIEIBbHOIO XHWMHKO-TEXHOJIOTMYECKOTO
mporecca Kak CI0XXHON (PU3MKO-XUMHUYECKON CHUCTEMBI, a XMMHUKO-TEXHOJIOTHYECKOro arperara — Kak
OOJBIION XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI.

Bnaoemuw:

— MeETOJaMU KaueCTBEHHOTO U KOJIMYECTBEHHOI'O AHAIN3a XUMHUKO-TEXHOJOTMYECKHX MPOLECCOB,
METOaMH ONTUMAIILHOTO CHHTE3a CTPYKTYPbI HCCIIEYyeMOro 00bEKTa,

— MeToJaMH UISHTHU(PUKAIMK [apaMeTpOB MaTEeMaTHYEeCKHX MOJENed XHUMHUKO-TEXHOJIOTHUECKUX
MPOLIECCOB, METO/IaMU MHTEHCU(PUKAIIMN XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

3. Kparkoe comepxxanue Q1M CUMIIIAHBI:

Kpatkoe BBeaeHHME B HCTOPHUIO PA3BUTHS CHCTEMHBIX NPEICTaBICHHH. BO3HUKHOBEHHE U
pa3BUTHE CHCTEMHBIX mpencTaBieHuid. CHCTEMHBIE TMOAXOJ U OOIIECHCTEMHBIE CBOHCTBA U
3aKoHOMepHOCTH. OOlliee MOHSATHE CUCTEMbI M €€ CBOICTBA: LEIOCTHOCTU U UYJICHHUMOCTH; CBA3HOCTH;
AMEPKCHTHOCTH, OPTaHW30BAHHOCTH, CYIIECTBOBAHUS JKM3HEHHOTo mnukia. CtpykTypa u (QyHKUIUU
cuctembl. Cucremosnorus. Dnucremoiiorus. Knaccudukamus cuctem. Mepapxus SMHUCTEMOIOTHYSCKUX
ypoBHeil  cuctem. Ucxoansle  cuctembl.  Cuctembl — JaHHbIX.  [lopoknaiomipe — CHUCTEMBI.
CTpyKTypHUpOBaHHBIE CUCTEMBI. MeTacucTemMbl. Y HUBEPCAIbHBIA pelmaTeab CUCTEMHBIX 3aaad. PU3uKo-
xumudeckue cuctembl (DXC). KagecrBennoe ompenenenne DXC. Jmarpamma cBss3zu DXC ¢
MUKpPOMHPOM U MakpomupoM. Kiaccudukanus arperaTHbIX COCTOSIHMM BeliecTBa M (PU3UKO-XUMUYECKIX
npeBpamieHnii. TlonsaTust snementa, cBs3u, cTpykTypsl ®XC. Maremarnueckast (opmamuzanus OXC.
Texnomornueckuii, GyHKIMOHATBHBIN U MOAYIbHBIN omeparop ®XC. Tabmuma mpUMEPOB. Pa3IUIHBIX
tunoB omneparopoB @XC. Xumuko-texHonornyeckue cucrembl (XTC). YpoBHH HepapXuH CTPYKTYpHI
XTC. JlekoMno3uuusi MO TOPU3OHTAIM U 1O BepTUKanu CTpykTypbl XTC. MeToapl KaueCTBEHHOIO
aHallM3a XHWMHUKO-TEXHOJIIOTMYECKUX CHUCTeM. JluarpamMmbl B3aUMHBIX BIUSHUN (DU3HKO-XUMHYECKHX
SIBJICHUM: siBJIeHUs 1 - 8 —ro ypoBHel nepapxuu @XC. JleTepMHUHUPOBAHHBIE U CTOXACTUYECKUE METOIbI
martematuueckoro onuca-  Hust ®XC. Meroabl cuHTe3a CTpYKTYpHI (GyHKIIHMOHaAIBEHOTO oneparopa OXC.
Meroasl CHHTE3a TUIIA «YEPHOTO AlMKay. [leyKTUBHBIE METOABI CUHTE3a.  DBIIOUHBIN NPUHIIAI CUHTE3a
CTPYKTYpbI (yHKIHOHATIbHOTO omeparopa OXC. Wnentudukanys napamerpoB (hyHKIIMOHAIBHOTO
onepatopa DXC. Metoapl MHTEHCU(UKAIIUH XHUMHKO-TEXHOJIOTHYECKUX TPOIECCOB. PexxumHO-
TEXHOJIOTUYECKHE METO/Abl MHTCHCU(DHUKAINK. AMMapaTypHO-KOHCTPYKTUBHBIE METOIbI HHTCHCU(DUKAIINH
XTC. [TIlpumepbl uHTeHCH(HKAIIUM TEIJIOOOMEHHOTO  ammapara, MacCOOOMEHHOIO  ammapara,
ra30KUIKOCTHOTO peakTopa. Opranu3anus peuukioB ais uHTeHcupukamn XTC. AKycTHYECKHuE METOIbI
WHTEHCH- ¢bukanuu. DJEKTPOMarHuTHble MeToAbl HuHTeHcHuduKauuu. CamoB0o30yXIeHuE
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PE30HAHCHBIX BHOpAIlMii B Ta30XKUAKOCTHBIX cpenax. lMcmonb30BaHWE ONTHYECKHX BO3JIECHCTBUM,
MOHU3UPYIOUINX U3JIyY€HUN, BUXPEBOTO oSl (heppOMAarHuTHBIX YacTull. lIporpamMmmHO-1IeNeBbIE CUCTEMBI
npuHsATAg pemenuit. Llenp, nuI0, NpUHUMAIOIIEE pEIIeHHE, AlbTEPHATHUBHBIE BAPUAHTHI PEUICHUS,
KpuTepuil BbIOOpa, MaTeMaTUYeCcKasi MOJIENb 1IeJIEBON CHCTEMBbI IPUHATHSA pemeHuid. [IpuHsaTue permeHuit
B YCJIOBUSIX ONPENIEICHHOCTH, pHUCKa, HEOTIPEEICHHOCTH. [ uMoTe3a aHTaroHu3Ma B MPUHATUU PEIICHUI B
YCJIOBUSIX HEONpeaeIeHHOCTU. binok - cxemMa cucrtemHoro a"anu3za ®XC kak B3auUMOJICHCTBHUE IBYX
CUCTEM: TMpH YUHHO - CJIEJICTBEHHOW CHUCTEMBbI M MPOrPAMMHO-LIEJIEBON CUCTEMbI MPUHSTHUS PELICHUN.
JluccunatuBHBIE CTPYKTYphl M CHCTEMbl camoopranuzauuu. OO0oOIieHHas auccunaTUBHAsS (YyHKIUS
¢busuko-xumMuieckoi cuctembl. Knaccudukanus nrwxkymmx cuin U motokoB @XC. [lpuanun Kropu u
Omnzarepa B JHMHEHHOW TepMOJMHAMHMKE HEOOPATUMBIX IPOLECCOB. 3aKOHBI HEMTMHEHHOM TUHAMUKH
HeoOpaTUMBbIX MpolieccoB. CHHEPreTHKa U 3aKOHbI CAMOOPTaHU3aIUH.
4.00beM yueOHOH THCHUILINHBI

O0beM TUCHUTJIMHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,35 48 36
Jlexun 0,45 16 12
[Tpaxtrueckue 3anstus (113) 0,9 32 24
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesibHasi padora 1,75 60 45
KonTakTHas camocrositensHas paboTa 0.4 0,3

1,75
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 59,6 447
Buja HTOrOBOro KOHTpOJIA: 3a4éT ¢ oneHkoM

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«Teoperuyeckune 0CHOBBI JHEPIO- U pecypcocOeperarmmux NpoueccoBy

1. leanb aucuMnIMHbI
- TMOJATOTOBKAa CTYJIEHTOB B OOJACTH TEOPUU M METOJOJOTHMH PAalMOHAIBHOTO HCIOIb30BAHUS
MaTepHAIbHBIX U YHEPTETHUECKUX PECYPCOB XMMHUECKON TEXHOJIOIMH, HEPTEXUMUN 1 OMOTEXHOJIOTHH;

- 00y4eHHue CTYyIEHTOB ITPHEMaM CaMOCTOSTENIbHONU padOThI MPH PEIIEHUH 3a/1a4 TEPMOAUHAMUYECKOTO
aHaIu3a U ONTHUMM3ALUU CIOXKHBIX XUMHUKO-TeXHosorudeckux cucreM (XTC), ucnonb3ys TeopeTHyecKue
OCHOBBI HEPTrO- M PecypcocOepexeHHUs;

- (GopMHpOBaHHE y CTYJCHTOB HAy4yHOIO M MHXKEHEPHOIO MOAXO0Ja K BOIPOCaM PaLMOHAIBHOIO
UCITIOJIb30BaHUSl JHEPro - W MAaTEPUANbHBIX PECypCOB, B XUMHUYECKOW TEXHOJOTMH, HE(PTEXUMUU H
OMOTEXHOJIOTHH.

2. B pe3yabTare u3y4eHHsl AUCHHUIVIMHBI O0y4yaloumiicss 1Mo mnporpamMMe OakajlaBpuara
HOJIZKEH:

obnadams ClenyOUMMHA KOMIETEHIMSMH U HHIUKATOPAMHU X JOCTHXKEHHS:

I1K-1.4; [IK-1.5; TIK-1.6; TIK-3.1; T1K-3.2; T1K-3.3;

3Hamb:

— OCHOBHBIC TIOHSATHS TEOPHUH DSHEPro — U PECcypcocOepekeHuss M pecypcocOeperarommx
TEXHOJIOTUH; CIOCOOBI MOCTPOCHMS 9HEPro- M pecypcocOeperaroInux XUMHUKO-TEXHOJIOTHUECKUX
texHonoruueckux cucteM (XTC); cTpyKTypy XUMHKO-TEXHOJOTHUECKHMX CHUCTEM, THIIOBBIE XHMHKO-
TEXHOJIOTUYECKUE MPOLIECCH M BOIPOCHI B3aUMOECHCTBUS XUMUYECKUX TEXHOJIOTUI U OKPYKaIOIIEeH Cpebl;

— TEOPETUYECKHE OCHOBbl U OCHOBHBIE IOJOXKEHHS TEPMOJAMHAMHUYECKOTO0 METOJOB aHalIHu3a
XUMHKO-TEXHOJIOTMYECKMX  CHCTEM: 3KCEpreTH4ecKoro, TEPMOIKOHOMUYECKOIro, HH(OpMaIOHHO-
TEPMOJIMHAMHYECKOTO; METOJIbl pacyeTa pa3IMyHbIX BUAOB OSKCEPruH, OJKCEPreTHUYECKUX K.ILJ.;
TEPMOPKOHOMUYECKHX KpPUTEpPHEB; KoundecTBa HHGPOpMAUMM U MH(MOPMALMOHHBIX  KPUTEpPHUEB
COBEpPILEHCTBA XMMUKO-TEXHOJIOTMYECKHX TPOLIECCOB U CUCTEM;
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— OCHOBBI METOJIOB MaTeMaTHYeCKOro IMpOTrpaMMHpPOBAHUS SHEPro — M pecypcocOeperarmmx
MPOU3BOJICTB, MIPUMEHIEMBIX TPHU OIeHKE d(PPEKTUBHOCTH M CO3TAHUU DHEPTO- U PecypcocOeperaroninx
cuctem (OPC);

— TEHJCHIMHM U TEPCHEKTUBBI PAa3BUTHUS COBPEMEHHBIX SHEPro— M pecypcocOeperaronmx CUCTEM
(OPC) xuMHYecKoi TeXHOJIOTUH, He(PTEXUMHUH U OMOTEXHOJIOTHH;
ymemb:

— COCTaBJIATh MOTOKOBBIE MaTepHalIbHbIE, SHEPTETUYECKUE U IKCepreTuYecKre OanmaHchl MPOLECCOB
U CUCTEM;

— BBINIOJIHATh TEPMOJAMHAMUYECKUN (IKCEPTeTHUECKUI), TEPMOIKOHOMHUYECKHM, WH(OPMAIIMOHHO-
TEPMOJMHAMUYECKUN aHamu3 XuMHUKo-TexHoyormdeckux mporeccoB (XTII) um cucrem (XTC) c
UCIIOJIb30BAaHUEM CIIPABOYHBIX JaHHBIX U DBM;

— BBINIOJHATH OIIEHKY DJHEPro- W PecypconoTpedsieHus aabTepHATUBHBIX BapuaHToB OPC
TEXHOJIOTHYECKHUX CXEM;

— 00OCHOBaHHO HCMOJb30BaTh METOJbl ONTUMHU3ALMM TpPU aHAIUM3E DJHEPro — u
pecypcocOeperaronux XuMHIECKUX MPOU3BOICTB;

— HHTEpHpPETUPOBATh U AaHATU3UPOBATH PE3YJIbTAThl TOCTPOCHUS PECYPCOCOEPETatONINX CUCTEM;

enademn:

— MeETOJIaMH, CIIoco0aMu, TpUeMaMHy U HaBBIKAMH PEIICHUS MPAKTUIECKUX 33]1a4 B 00JIaCTH SHEPTO-
pecypcocOeperalonux TEeXHOJOTHHM; METOAaMM pacueTa pa3M4HbIX BHIOB M COCTAaBIISIIOMIMX IKCEPruw,
IKCEPreTUIEeCKUX K.I1.JI., TEPMOIKOHOMHUYECKUX KPUTEPHUEB, KOJIMUYECTBA WH(MOPMAIIUY 1 UH(HOPMAITMOHHBIX
KPUTEPUEB COBEPIICHCTBA; METOAaMM aHaiu3a dS(PQGEKTUBHOCTH (YHKIIMOHUPOBAHUS XHUMHUYECKHUX,
HEe(PTEXUMHUYECKUX U OMOXMMHUYECKUX MPOU3BOJICTB C MO3UIUN TEPMOIUHAMUYIECKOTO - IKCEPTeTUUYECKOTO,
TEPMOIKOHOMHYECKOTO M HMH(DOPMALIMOHHO-TEPMOAMHAMHYECKOTO TMPUHLHUIIOB TpPU  HCHOJIH30BAHUHU
METO/I0B ONTUMHU3AIUY;

— npodecCHOHATBHON TEPMUHOJIOTHEH B 00JIACTH YPHEPTO— H PECYPCOCOCPEIKESHUSI.

3. Kpartkoe cogep:xaHue TUCUMIIMHBI:

BBenenue.

Crpykrypa kypca. KpaTkuii uctopudeckuii 0030p. XuMuueckas TEXHOJOTHS — 3TO HayKa 0 HanboJee
SKOHOMHUYHBIX U JKOJOTHYECKH OOOCHOBAHHBIX METOJaX XMMHUYECKOH MepepaboTKU CHIPHIX MPHPOIHBIX
MaTepHaioB. DHEPro- M pPecypcocOepekeHHe - OCHOBAa YCTOMUYMBOTO pa3BuThsA. CucTeMa, XHMHKO-
TexHoJjorudeckas cucreMa — XTC, ee 0COOEHHOCTH M CBOMCTBA. DHEPIHs, IKCEPTHsl, TPAaHCHOPMUPYEMOCTh
BUJIOB SHEPTHUH, CBIPhS, IPOIYKTOB U ycIyr. JHeprocoepekenue. Pecypcsl u pecypcocbepexeHue.

TepMoaMHaAMKKA U €€ METOI.

TeopeTnueckne OCHOBBI [UIsl PEUICHHs 3aqady ONTUMHU3ALUU XHUMHKO-TEXHOJIOTHYECKHX CHCTEM
(XTC), co3manus s3HEPro- U pecypcocOeperarmux mpon3BOACTB.

Pa3zpenl.

Obuwue npunyunvLl OP2AHU3AUUU XUMUYECKO20 NPOU3B00CMEA. XUMUKO-MEXHON0ZUYECKAs
cucmema KaKk mepmoOuHamuiecKasn cucmema.

Honamue o xumuyeckom npou3zeo0cmee KaK o IHepzo-mexnonocuieckom komniaekce. Colpvesole
u IHepzemuuecKue pecypcol.

XUMHYECKOE MPOU3BOACTBO - DHEPro-TEXHOJOTMYECKUW  KOMIUIEKC, CJIOXKHAasg  XHUMHKO-
texHosorunueckass cucrema (XTC). Xumudeckas TEXHOJOTHs KaKk HaydHass OCHOBA XHMHYECKOM
MPOMBINUIEHHOCTU. CHCTEMHBIM aHalu3 - METOJ HCCIEAOBaHUS XUMHUKO-TEXHOJOTUYECKONW CHUCTEMBI.
Tomnosorust XMMHUKO-TEXHOJIOTHYECKUX cucTteM. CTpyKTypa, cocTaB, OCHOBHBIE 3ieMeHThl U cBsizu XTC.
CaoiictBa XTC Kak CUCTEMBI.

[IpoGnmeMbl  2HEPro- M  PecypcocOEpEeKeHUsT B  XUMHUYECKOH TEXHOJOTHUH, HEOTEXUMUH,
OMOTEXHOJOTHH: JHEPrOEMKOCTh CYIIECTBYIOIIMX TEXHOJIOTHYECKUX MPOIECCOB B XUMHYECKOH U
HEe(TEXUMHUYECKON TEXHOJOIMH, OMOTEXHOJIOTUH; IYTH SHEPro- M pecypcocOepexeHHs Ha pa3IMdHbIX
MEpapXUUYECKUX YPOBHSX; POJb TEPMOAMHAMUYECKOTO TMOAXO0Ja B PEIIEHWH 3aJad JHEPro- U
pecypcocOepekeHus: B XUMHYECKOM Mpou3BoAcTBe. Llenb snepro- u pecypcocoepexeHus.

ChIpbeBble M JHEPTreTHYECKHE PECYpChl XUMHUYECKOro Mpou3BoJCTBA. Kitaccudukamus cepbs B
XUMUYECKOW TMPOMBIIIICHHOCTH. VICTOYHUKH CBIPBEBBIX PECYPCOB JJIi XHMHUYECKOW MPOMBIIIJICHHOCTH:
MPHUPOIHBIC MAaTEPUAIIBI, TIOTYIPOIYKTHl U BTOPUYHOE ChIphE. TOIUIMBHO-IHEpreTHUecKast 0a3a XUMUYIECKOM
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npomsbiieHHocTH. CTpykTypa sHeprokomiviekca XTC. Duepropecypesl 1 notpedHocts XTC B sHeprum.
PecypcocOepexenue, pecypcocoeperaromias TeXHOJIOTHUs. Poib U 3HaU€HHE SHEPro- U pecypcocOepeKeHHsl.
3akoH OH3arepa - «IIpUHIMI SKOHOMHUH dHeprum». [lonydyeHne TemioBoil SHEpruu.

[TepBruuHbIC U BTOPUYHBIC SHEPTOPECYPCH B IPOMBIIIIIEHHOCTH. BTOopuuHsie sHepropecypcsl (BOP).
BozoOHoBnsiemast 3Heprusi. Buabl M HCTOYHHMKHM BTOPUYHBIX SHEPrOpeCypCcoB - TOIUIMBHBIC, TEIIOBBIC,
M30BITOYHOTO JAaBJICHUS.

OCHOBHBIE HAINpaBIICHUS] SHEPro- M pecypcocOepekeHruss B XHWMHUYECKOH IMPOMBIIUIEHHOCTH.
Teopernueckne M METOJOJOTHYECKHE OCHOBBI 3HEPro- u pecypcocOoepexenus. IIpuHuunel co3ganus
0E€30TXOIHBIX, FHEPTO- M PECYpCOCOEPETAIOIINX TEXHOIOTHA.

Ocnogvl mepmoounamuueckozo ananusa. Tepmoounamuueckue npunyunsvi. IIpouseoocmeo
aumponuu. Illpuyunst u cnedcmeus ygeauuenus IHMPONUU CUCHEM.

Tepmonnnamuka u ee Meron. Cucrema u ee okpyxkenue. XTC kak TepMoauHaMUYECKasl CUCTEMA.
AJTOPUTM TNpPUMEHEHHUS] TEPMOJAMHAMUKH TpPU PEIICHUH MpaKkTU4YecKuX 3aaad. OCHOBHbBIE HPHUHIIMIIBI
TEPMOJMHAMUKY, KOHIIENTYadbHOE 3HAYCHHE 3aKOHOB TEPMOJIWHAMUKU, WX 3HAYCHUE IJIS MOHUMAHUS
POOJIEMBI SHEPTO- U peCypcocOepeKeHUsI.

Outponus. V3MeHeHHe SHTPONUU B HEOOPATHUMBIX IMpOIEccax. DHTPOMUS U TEPMOAMHAMUYECKAs
BepOsATHOCTh. OOpaTUMOCTh M MPOU3BOJCTBO PadOTHL. I[loTpebneHue 3HEpruu, «IMOTepsiHHAs» pabdoTa H
OpoOM3BOJACTBO HHTponuu. IloTepu mose3Hoil paboTel cucteM. 3aBucuMocTh (akrtopa Kapho ot
MOJIBEICHHONW TEIUIOTHI. [IpUYMHBI U cIeACTBUS yBENIWYEHHsS SHTpONuu cucreM. CKOpPOCTh MPOU3BOJCTBA
SHTPONHMHM KaK (YyHKIMS TOTOKAa TEIJIOTHI W TEePMOJUHAMHYECKAs ONTHMH3AIHs IPOIECCOB,
o0OecrieunBaroIias paBHOMEPHOE pacHpelielieHHe JBUKYIIEH CHIIbI Tpollecca ¢ 1elbio Haubosee
3 PEKTUBHOTO AESHCTBHS MIPH 3aJaHHBIX OrpaHUYeHUsX. Y paBHeHue I ton-CToaomsl.

TepmonnHamMudeckuii aHAIM3 TEII000MeHHNKA. ONTUMAIIBHBINA TTOTOK TETUIOTHI.

Tennorpanchopmaropsl. O6macTi UCMONB30BaHUS TpaHcpopmaTopoB Temuia. [IpuHIMIT PabOTHI
TEIUIOBBIX HACOCOB, HCIIOJNIb30BaHHE HHM3KOTemIepaTypHoro temiaa. OneHka 3¢G(EeKTUBHOCTH TEIJIOBOTO
Hacoca.

Pazpea 2.

Ouyenka I¢pgpexmusnocmu  @yukyuonupoeanus XTC na ocuoee mepmoouHaAMUYECKUX
HPUHUUNOG AHAIU3A.

IKcepeusn. Ikcepzemuueckuil ananus Inep2oIppexkmusnocmu Gynxkyuonuposanua XTC.

DKkceprus Kak Mepa paborocrnocobHocTd. HepaBHOIIEHHOCTD pa3nuuHbIX (OpPM dHEPTUH. AHEPTUS U
DHTPONMS KaK MEpbl HEYNOPSAOYHOCTH WIM MOTEPh. DKOHOMHUS MCTHMHHAs M MHHMMas. DKCEPreTHYECKHE
norepu. CrnencrBug 3akoHa ['tou-CTon0bl.

Bunasl u cocraBisionye 3KCEpruu: KCEprus BELIECTBAa B 3aMKHYTOM 00BbEMe; IKCEprHsl JaBJICHHUS;
JKCeprus IOoToKa pabodyero Tena; OSKCEprusi CMelIeHus; (Qu3nueckas COCTaBISIIONIAs SKCEpPIruH;
IKCEPrUsTEIOBOIO MOTOKA; TEPMHUUYECKAsl IKCEPIus; DKCEPrusl BIIAKHOTO BO3yXa; SKCEPIHsl HU3JIyUEHUS;
XUMHUYECKasi COCTaBJISIONIas IKCEPruu; CTaHAApTHAs XUMHUYECKas SKCeprusi; XMMHUYEcKas COCTaBJISIOLIast
ToruuB. [Tpumepsl pacueTa COCTaBIISIFOIIMX IKCEPTUU.

DKcepreTUYecKuil MPUHIIMIT aHaJIN3a YHEPrOTEXHOJIOTHHU. 3HAYEHHSI SKCEPTHH 3JIEMEHTOB CUCTEMBI U
CHCTEMBI B IIEJIOM; CIIOCOOBI M METOJIMKH pacyera 3KCepruu. YpaBHEHHs OajllaHCa MacChl, SHEPTUU H
SHTPOMHH. DHEPTrEeTUICCKUN U dKcepreTudeckuil 6amanc XTC. DkcepreTnyeckue AuarpaMMbl ['paccmana u
[Mlapryra - nguarpaMMbl TIOTOKa JKCEPTUU. DHEPreTUYECKUE U CMEIIaHHbIE auarpaMMsbl. [Ipumepsl
SHEPreTUYECKUX, IKCEPreTHUYeCKHX W CMEIIAHHBIX JuarpaMM XHMHKO-TEXHOJOTHYECKHX IPOLECCOB H
cucteM.JKcepreTuueckuii  aHanu3. OCHOBHBIE  3aJauM  DKCEPreTMYECKOro  aHauu3a. AJITrOpUTM
SHEPreTUYECKOro U 3KCepreTHUeCcKOro aHalM30B.

DKcepreTuyeckie XapakTePUCTHUKU TEXHOJIOIMYECKHX MOTOKOB. DKcepreTuyeckue Kod(p(HUIHMEHTHI
none3Horo nectBug — KIIJ xumumko-texHonornueckux mnpoueccoB — KIIJI XTII. ITpumepsr
skceprerudeckoil onenkn XTIl u pacuera skcepreruueckoro KII/I: mpoieccoB cMemieHus u pasaesieHus
MOTOKOB, TEIUIOOOMEHa, CYIIKM, TOpEHUs TOIUIMBA, TPyO4yaToll me4yu, XHWMHUYECKOrO0 peaKTopa.
Okceprernueckuii KITJ[ XTC. Tononornueckuit Mmeron skceprerrudeckoro asanuza XTC. DkcepreTuueckuii
MeToJl B cucteMHOM aHanu3ze XTC, oneHKa aJbTepHATUB HAa OCHOBE aHajiW3a CTPYKTYPhl dHEpro3arpar.
PexoMeHanmm 1o MNPUMEHEHHUIO HKCEPreTUYECKOro aHajlu3a IpPH PELIEHUM WHXEHEPHBIX XUMHUKO-
TEXHOJIOTMYECKHX 3a]1ad.

Tepmosaxkonomuueckuii anaaus XTC.
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[Tokazatenn >(QQPEeKTUBHOCTH (PYHKIIMOHUPOBAHUS COBPEMEHHBIX XHMHUYECKHUX MPOH3BOJICTB.
TexHomornueckre 1 SJKOHOMUYECKHE KPUTEPUH ONTUMHU3ALNH.

TepMO3KOHOMUYECKMII ~ NPUHLMII ~ aHalW3a JHeprorexHoioruu u  ontummsauuun  XTC.
TepMOPKOHOMHYECKHE KPUTEPUU ONTUMH3ALMU. METOAMKAa SKCEPreTUYECKOW TEXHHKO—IKOHOMUYECKOMN
ONTUMU3ALIHH.

OcHOBbI aHaJIM3a M ONTHMM3ALUHM JHEPrOTEXHOJOIMYECKHX IMPOLECCOB XHUMHYECKOMN
TeXHOJI0TuM HA 6a3e HHGPOPMAIHOHHO-TEPMOANHAMHMYECKOI0 NPUHIMIIA AHATH3A.

Nndopmanusa u npounecc e€ nepepadoTku. OCHOBHBIE OIpEAETCHHS, MOHATHUS U TEOPETUYECKHUE
nosioxeHuss. OCHOBHBIC TIOJIOKCHHUST MH(POMAITMOHHO-TEPMOIMHAMHYecKoro Meroaa aHanuza XTC. Drambl
npeoOpa3oBaHUsl  TEXHOJOTHYECKOTO  TOTOKA,  XapaKTePUCTHUKUM  MH(POPMALMOHHOTO  MpoIliecca.
Nudopmarnmonnsiii KIT/I.

AHanu3 TUMOBBIX MPOLECCOB XUMUYeckoi TexHomoruu. Mupopmannonnsiii KITJ{ THIOBBIX XUMHKO-
TEXHOJIOTHYECKHX IpolieccoB. Pacuer nH(OpMallMOHHBIX XapaKTEPUCTHK.

AHanu3 XHMMUKO-TEXHOJIOTHUYECKMX CHUCTeM Ha 0a3e WH(GOPMAIMOHHO-TEPMOAMHAMUYECKOTO
npuHIuna ananusa. Madopmarmonnsiii KI1/1 cuctemsr — kputepuit cTpykTypHOii oprann3oBanHocTH X TC.

Pa3nen 3.

Memoovt mamemamuuecko2o NPOCPAMMUPOBAHUA IHEP2O- U pecypcocoepezaruux XumMuko-
MEXHON02UYEeCKUX CUCEM.

[ToctanoBka 3amgaym. Bri6op ontumumsupyronx mnapamerpoB. OpraHu3zanys ONTHMaTbHOU
cTpaTeruu pemeHus 3anaun ontumuzanuu X TC. Boeibop MeTona u onTUMaIbHBIN pacuer.

Memoovt HeuHelH020 NPOZPAMMUPOBAHUA.

OOmass 3agava HeMWHEHHOro mporpaMMupoBaHus. OCHOBHBIE TOHATHS W OINpPEACTCHHUS,
0003HaUYECHHUSI M TEPMHUHOJOTUS Teopuu ontumusanuu. Knaccudukamus meromoB ontummizanmu XTC.
OcHoBHble dranbl omntummsamuu XTC. OOmmi aHanmu3 3amaun  ontuMmmsanuu. OOm@ass METOdUKA
ONTUMHU3ANMOHHBIX mporeayp. OnpeneneHue Kputepus onTuMuzanuu. HeoOxoawmbie W T0OCTaTOYHBIC
YCJIOBHS ONITUMAJIBHOCTHU PEIICHHUS.

OddekTuBHBIE METOIBI OJTHOMEPHOU ONTUMHU3AITUH.

Metoabl MHOromMepHoi Oe3ycioBHOM onTuMmu3zauuu XTC, He HCHOJB3YIOUIME  MPOU3BOJHBIC.
XapakTeprucTHKa METOJIOB HYJIEBOTO MOPSIAKA, UX MIPEUMYIIECTBA U HETOCTATKHU.

Meroas! Ci1y4aliHOTO IIOMCKA.

Metoasl MHOromMepHou Oe3ycimoBHOHM onTumuzanuu X TC, ucnonb3yomue npousBogHbie. OOmas
XapaKTEepUCTUKA METOO0B MEPBOr0 U BTOPOTO Nopsaka. JJocTOMHCTBA 1 HEIOCTATKHU.

Metoasl MHOTOMepHON onTuMu3aruu X TC npu Hanmuuuu orpannyeHuid. Kinaccudukanus meTonos
yCIOBHOM onTuMu3auuu. Metoasl mrpadubix ¢yHkuuid. IIpoekTuBHBIE MeTOJBI. MeETOIBI BO3MOKHBIX
HaIpaBJICHUH.

MHuozokpumepuanvhana onmumu3ayusi.

[TocTaHoBKka 3agaul MHOTOKpUTEpHAIBHON onTtuMmmu3anuu. MHoxxectBo [lapeto. Meron riaBHOro
Kputepus. MeTton BecoBbIX K03 puimeHToB. Meroa cripaBelTuBOT0 KoMrpomucca. MeTo 1 mpuOmmKeHus K
UJIeaIbHOMY pelieHn0. MeToJ mocie0BaTeIbHbIX YCTYIOK.

Jlexomno3uyuonnsvie memoovl u memoovt cmpykmyphnoi onmumuzayuu XTC.

3akirouenue

OOmiast MeTONONOTHSl pEIIeHUsT 3agad dHepro- u pecypcocOepexenus. O030p OCHOBHBIX
IPOTrpaMMHBIX MOJYJEH U MPOAYKTOB, IPUMEHSIEMBIX IIPU aHAJIU3€, pacyeTe, CUHTE3€, IPOEKTUPOBAHUU U
ontumuzamu X TC -3HEpro- u pecypcocoOeperaronx mpou3Bo/ICTB.

4. O0beM yueOHOM JUCUUIJIMHBI

B
. B akanem.
Bunet yueGHoI paboTh 3E aACTPOHOM.
Hacax yacax
O01masi Tpy10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 3 108 31
IUIAHY
KonTakTHas padora — ay1uTOPHBIE 3aHATHS: 1,3 48 36
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Jlexuuu (JIek) 0,4 16 12

[Tpaxtrueckue 3ansatus (113) 0,9 32 24
JlaGopatopusbie padotsl (JIab) - - -
CamocrositesbHas padora (CP): 1,7 60 45
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIMHBI 59.6 44.7
KoHnrtakTHas camocTosTenbHas pabora 1,7 0.4 0.3
Bun xoHTpoOJIA: 3a4er ¢ oneHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MemOpanbl. MogeupoBanue ¥ IPUMEHEHUE»

1 Heabp TUCHUIINHBI — U3yYEHHE OCHOBHBIX MPOIIECCOB pa3JelieHUs Ha MeMOpaHaxX AJisl KUIKUX U
ra3oBBIX CHCTEM, HAaxOISIIUX MPUMEHEHHE B XHMHUYECKOH, (hapMaleBTHYECKOW, HEPTEXUMHUECKOU U
6I/IOTGXHOJIOFI/I‘IGCKOI>'I oTpacyiaiX MNPOMBINUICHHOCTHU; OCBOCHHUC TCOPCTUYCCKUX OCHOB PAa3JIMYHBIX
MeMOpaHHBIX TporeccoB  (OapomeMmOpaHHBIX, IU(DPy3HOHHO-MEMOpPAHHBIX, TEPMOMEMOpPAHHBIX |
3JI€KTpOMeM6paHHBIX), Ha OCHOBC HO3HHHﬁ CUCTCMHOI'O0 aHalin3da H3Y4YCHUC OCHOBHBLIX IMOAXOJO0B K
MOJICITUPOBAHHUIO OTACTHHBIX MEMOpaHHBIX W/ WM WHTETPUPOBAHHBIX MEMOPAaHHBIX MPOIECCOB, B TOM
YUCJIC C UCHOJB30BAHUCM MPUKIAIHBIX HNPOTPAMMHBIX MMAKCTOB, U K MPOCKTUPOBAHUTIO MCM6paHHBIX CXEM
pas3aeneHus.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH:

Obaadamye CIeAYIONIMMA KOMITIETSHIIUSIMU ¥ HHIMKATOPAaMH HX JIOCTHKCHUS:

IK-1.1, TIK-3.1, [TIK-3.2, T1IK-3.3, TIK-4.2

3uamo:
®  OCHOBHBIE IIPOIIECCHI Pa3/IeieHUs Ha MeEMOpaHax JJIsl )KUAKUX U ra30BBIX CMECEH;
—  OCHOBHBIE TEOPETHYECKHE OCHOBBI  Pa3JIMUHBIX  MEMOpPaHHBIX  IPOIIECCOB
(6apomeMOpaHHBIX, TUPPY3MOHHO-MEMOPAHHBIX, TEPMOMEMOPAHHBIX U SJIEKTPOMEMOPAHHBIX );
—  TIPUHIMIBI U MOAXOJbl K MOJEINPOBAHUIO 3THX IMPOLECCOB C MO3MLIUN CHCTEMHOTO

aHaJIM3a.
Ymemn:
®  PACCUYHUTHIBATH JIBUXKYIIUE CHIIBI M OCHOBHBIC MapaMeTphl MPOIECCOB MEMOPAHHOTO
pasneneHus;
® MPOBOJWTH PACUETHI MO MOAOOPY CXEM MEMOPAHHOTO PA3CICHHS B MPOTPAMMHBIX
MaKeTax;
Bnaoemn:

® OCHOBHbIMU NPUHIMIAMU M NOJAXOJaMHU K MOJEIMPOBAHUIO OCHOBHBIX IPOLIECCOB
MeMOPaHHOTO pa3/ieeHHUs;

® [POrpaMMHBIMH TaKeTaMU JMJIs PacuyeToB M 1Moadopa OTAEIbHBIX MEMOpaHHBIX
anmnapaToB ¥/ UM UHTETPUPOBAHHBIX MEMOPAHHBIX MTPOLIECCOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

BBenenue. OCHOBHBIC TTOHSTHS U ONIPEACICHUS.

Pa3nea 1. Beenenne B MmeMOpaHHbIe nmponeccbl. OCHOBHBIE KJIacCHPUKAILIUH.

1.1 OcHoBHbIE KiaccupuKauu MeMOpaH, MEMOPAaHHBIX IPOLIECCOB, MAaTEPUANIOB AJIS MOJYYEHHs
MeMmOpaH. OCHOBHbIE THIBI MEMOpPAaHHBIX 3JIEMEHTOB, WX TpeuMylnecTBa W HexocTatku. OO6sacTu
IPUMEHEHHUS.

Pa3nes 2. BapomemOpanHble mponecchl.

2.1 Knaccudukamus 6apoMmeMOpaHHBIX TTPOILIECCOB.

Knaccupukanuss OapomMeMOpaHHBIX TPOLIECCOB, HMX JBWXKYyIIas cuia. OCHOBHbIE (DaKTOPHI,
BIMSIOIME Ha OapoMeMOpaHHBIC IpOLECCH: pabodee HaBlieHHE, TeMIeparypa, THAPOJUHAMUYECKHE
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YCIIOBUSA, KOHLEHTPAIlMA KOMIIOHEHTOB, DJJEKTPUYECKHE M MAarHUTHbIE TOJs, NPUPOJAa M COCTaB
pacTBOpeHHBIX BemecTB. llonmspu3aloHHbIE SBJICHHS M OTJOKEHHUS Ha IOBEPXHOCTH MEMOpaHbl,
KOHIICHTPALMOHHAS TOJISIPU3ALIHSL.

2.2 IIpomneccol MukpodubTpanuu (M/d).

Onwucanue npoueccoB MUKpopmibTpauuu (M/¢). MeToasl ucciaenoBaHus MUKPO(UIBTPALIMOHHBIX
memOpaH. [logxoasl kK MOJeNMpOBaHUIO Mpoliecca MUKpobuiIbTpauu. OCHOBHbIE MEMOPAHHBIE 3JIEMEHTHI
Ui MUKpOomibTpauuu. OCHOBHbIE 001aCTH PUMEHEHUSI.

2.3 IIpomecce! ynbTpadribTpaiium.

Omnucanue mporeccoB ynbrpadunbtpanuu (y/d). Metonsl uccineaoBanus yabTpaduiaIbTPaIliOHHBIX
meMmOpaH. [Toaxo1pl K MOJETUpPOBAHHIO Tporecca yabTpadmibTpauuu. OCHOBHbIE MEMOPAaHHBIEC 3JIEMEHTHI
115 yasTpadunsTpanuu. OCHOBHBIE 00J1acTu MpuMeHeHust. /[nadunbrparusi.

2.4. IIponecchl 06paTHOTO OCMOcCa.

Onucanue mporeccoB oOpaTHOTO ocMoca (0/0). MeTonbl McciaeAoBaHUS OOPAaTHOOCMOTHYECKUX
meMmOpaH. [Toaxoapl K MOJETUPOBAHMIO Ipolecca 00paTHOro ocMoca. OCHOBHBIE THIIOTE3bl pa3esiCHUs.
Kanunnsprao-punsrpaunonHas moaenb. OCHOBHbIE MeMOpaHHBIE 3JEMEHTBI Ui OOpaTHOro OCMOca.
OcHOBHBIE 00JIACTH TPUMEHEHHSL.

3. Paznen 3. ludpy3uonHo-memMOpaHHbIe MPOLECCHI.

3.1 Knaccuduxauus nuddy3snonno-MmeMOpaHHBIX TPOIIECCOB.

Knaccudukanus nuddy3noHHO-MeMOpaHHBIX MPOIECCOB (Ta3opaseieHue, IepBanopanus, 1uaius,
IPOIIECCHI C HCIIOJIb30BAaHUEM KHUJIKUX MeMOpaH). J[BuxkyIas cuia.

3.2. Ilporieccbl MEMOPAHHOTO Ta30pa3IeiCHuUS.

Onucanue mpoueccoB MeMOpaHHOrO raszopazzaeneHus (I/p). MexaHU3Mbl —ra3opasZefeHHs.
Koaddumuent nponutiaeMoctu u pactBopuMoctu. Beibop marepuana memOpansl. OCHOBHbIE MEMOpaHHBIC
3IIEMEHTBHI I MIPOLIECCOB MEMOPAHHOT0 razopaseseHus. OCHOBHbIE 001aCTH IPUMEHEHUS

3.3. Ilponiecc ucnapeHus yepe3 MeMOpany (TepBamnoparws).

Onwucanue mnpouecca mnepBanopaudud. CxeMmbl OpraHu3alMM Ipolecca. BiusHHe pa3nuyHBIX
dakTopoB Ha mpoiiecc nepparnopanuu (FUApOoJIMHAMUKA, TeMIepaTypa, JaBieHHe, MPUPOAa pa3eliieMbIX
KOMIIOHEHTOB cMecH). Brpibop Matepmana wmemOpanbl. OmnucaHue MexXaHW3Ma HNPOHHMILAHUS IIpH
neppanopanuu. OcHOBHbIE MeMOpaHHbIE Ay1eMeHThl OCHOBHBIE 00J1aCTH TPUMEHEHHS.

3.4. Ilpornecchl Auann3a v ¢ UCTIOJIb30BAaHUEM KHUJIKUX MEMOpaH.

Onucanue mporecca auanu3a, OCOOCHHOCTH. MexaHu3M NpoHUIaHus npu auanuze. OCHOBHBIE
MeMOpaHHble 37eMeHThl OcHOBHbIE oOnacTH npuMeHeHHs. [‘emoamanu3. OmnucaHue TNPOLECCOB C
UCIIOJIb30BaHUEM KHUAKNX MeMOpaH. OcoOeHHOCTH MexaHu3Ma (IpHUCYTCTBHE MepeHocuuka. OCHOBHBIE
00J1aCTH IPUMEHEHHUSL.

4. Paznen 4. JinekTpoMeMOpPaHHbIe H TEPMOMEMOPaHHbIE MPOLECChI.

4.1 DnexTpoMeMOpaHHBIC TTPOLIECCHI.

DnexTpoMeMOpaHHble MpoLecchl (MEKTPOaUaANu3, dJeKTpoAeroHu3anus). OCHOBHBIE aCIHEKTHI
ANIEKTPOMEMOpaHHBIX  mporeccoB. MoHooOMeHHbIe MeMOpaHbl. KOHCTPYKIIMM  3IIEKTPOAMATH3HBIX
anmnaparoB. OCHOBHBIE MTapaMeTphI Mpoliecca EKTpoauanu3a, pacueT. OCOOEHHOCTH 3JIEKTPOICMOHU3AIIHH.
OcHOBHBIE 00JIACTH TPUMEHEHHS.

4.2. TepmoMeMOpaHHBIE TTPOIIECCHI.

ITporiecc MeMOpaHHON JUCTWLIALNMM. BrusHHe CBONCTB Marepuaiga MeMOpaHbl Ha IPOLECC
pazzeneHus (CMauuBaeMOCTh, TOBEPXHOCTHOE HATSKEHHE, TOBEPXHOCTHASA dHeprus nonumepa). [lonxonsr k
MoaenupoBaHuio. OCHOBHbIE 001aCTH PUMEHEHUSI.

5. Pasgen 5. UnTerpupoBaHHble MeMOpaHHbIe mnpoueccbl. MeMOpaHHbIE pPeakTOpbl H
OMopeaxkTophbl.

Knaccudukamms. Ilporecchl, mpoTekaronme B MEeMOpaHHBIX OuopeakTopax. Twmbl MeMOpaHHBIX
O6uopeaktopoB. Kunermueckne 3aBHUCMMOCTH poOcTa OMOMAacchl, HPOAYKTOB M pacxoma cyOcrparta.
Marematuueckoe MoenupoBanue u pacyetr. OCHOBHBIE 0071aCTU TPUMEHEHHUS.

6. Paznes 6. [IpoekTnpoBanne MeMOpPaHHBIX CXeM pa3/ieJIeHHusl.

OcHOBHBIE PpPEKHUMBI pPabOTHI MeMOpaHHBIX Moayiel. OpHOMpoXogHas cxeMa W CcXema C
peuupkymsiiueit. Kackaansie cxemsl. [IpumMepsi.
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3akiouenue. O0001IEHNE PONWCHHOTO MaTepuaia; pacCMaTPUBACTCS KaK IMOJyYCHHbIE 3HAHMSA
MOTYT OBITh TPUMEHEHBI INPH TPOBEACHUHM HAyYHBIX HCCICIOBAHUI /sl TOCTAaHOBKM M 00pabOTKH
HKCIIEPUMEHTOB, ONTUMHU3AINH XUMHUKO-TEXHOJIOTMYECKHIX TPOLIECCOB.

4 O0beM yueOHO#H TUCHHMILINHBI.

O0BbeM THCIHHUIIIHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,35 48 36
Jlexun 0,45 16 12
[Tpaktrueckue 3ansatus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) 0,45 16 12
CamocTosiTesqbHasi padoTa 1,65 60 45
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,65
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 59,8 44 85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«MaTemaTn4eckoe MO/Ie TMPOBAHUE M METO/IbI CHHTE3a THOKNX XUMMHYECKUX NMPOU3BOACTB

1 Heap AUCHMIVIMHBI — HAay4YUTh CTYJEHTOB TEOPETHYECKMM OCHOBAM  COCTaBJICHUS
MaTeMaTUYeCKUX MOJIeNe TMOKMX XUMHYECKHX MPOU3BOJCTB KaK CIOKHBIX HEpPapXHUUYeCKUX CHCTEM C
UCIIOJIb30BAaHUEM METOJOB JCKOMIIO3HIIMA HA OTACIbHBIC MOJCUCTEMBI, OJIOKH, MOIYIH U MPAKTHUYESCKUM
HaBbIKaAM HCIIOJIb30BAHUSA MAaTEMaTUYECKUX MOJIENed XUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB M CUCTEM IS
WCCJICIOBAHMSI TOBEACHHSI OOBEKTa B PA3IMYHBIX YCIOBUSAX BEICHHUS MPOIECCOB U (YHKIIMOHUPOBAHUS
TMOKUX aBTOMATU3WPOBAHHBIX IMPOW3BOJCTBEHHBIX CHUCTEM C HCIOJIB30BAHHUEM CPEICTB KOMITBIOTEPHOM
TEXHUKHU.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Ob6aaoams clieayOmUMU KOMIETSHIIMSIMU U HHIAUKATOPAMH UX JOCTUKECHUS:

IIK-1.1; TIK-3.1; TIK-3.2; T1K-3.3; 11K-4.2; [1K-4.3.

3namo:

- OCHOBHBIC TIOHSTHS M ONpPEIEICHHUS B O0JACTH CO3MaHHUS THUOKUX aBTOMATU3UPOBAHHBIX
MIPOU3BOJICTBEHHBIX CHUCTEM B XUMHYECKOW TEXHOJIOTUU (TOHSATHS TEXHOJOTHYECKOrO U almapaTypHOro
MOJyJisl, OJIOKa, TEXHOJOTUYECKOW W OPraHU3allMOHHOW CTPYKTYp THOKHX XUMHUKO-TEXHOJIOTHYECKUX
CUCTEM);

- MOJEJIIM OCHOBHBIX M BCIOMOTaTElIbHBIX OINepaluid W CTaguil B almapaTypHbIX MOIYJSAX
MEPUOUYECKOTO ACHCTBUS;

- cmocoObl OpraHM3alfKi  BBITYCKA MHOTOAaCCOPTHMEHTHON XHMHUYECKOH TPOAYKIIMH Ha
obopynoBanuu coBMenieHHor U Truokoit XTC (mocnenoBaTenbHO, TUKINYECKH, TPYITIAMHA);

- MOJENH WHIUBUIYalbHBIX, COBMEIIEHHBIX M THOKMX XHMHUKO-TEXHOJIOTMUECKUX CHUCTEM C
Pa3IUYHBIMU CIOCO0aMU OpraHU3aIMK BBITYCKa MHOTOACCOPTUMEHTHON MPOAYKIIMU U MOJIETH pa3MEeLICHHS
IPOAYKTOB JOMOJHUTEIHHOIO aCCOPTUMEHTA Ha o0opyaoBanuu neicrpytomei XTC;

- OCHOBHbBIE METOJbl U AJITOPUTMBI PELICHUS 3ajady CHHTE3a WHIWBHUIYaJIbHBIX, COBMEUICHHBIX U
THOKUX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM B JETCPMUHUPOBAHHBIX YCIOBHSIX;

- OCHOBHBIE METOIbl KJIAaCCU(UKALUN aCCOPTUMEHTA MPOIYKIIMN HA TPYIIIbl COBMECTHOTO BBIMYCKa
Ha TUOKON XUMHUKO-TEXHOJIOTUIECKOU CUCTEME.

Ymems:

- TPOBOJUTH pacyeThl IO MOJECIMPOBAHUIO THUIIOBBIX MPOLECCOB B ammapaTrypHbIX MOIYJIAX
MEPUOUYECKOTO ACHCTBUS;
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- CTPOUTHh BpEMEHHBIC AWAarpamMMmbl (YHKIIMOHHPOBAHUS ammmapaTypHBIX MOJynei, OJIO0KOB,
WHAUBUYaJIbHBIX, COBMEIICHHBIX M THOKUX XMMHUKO-TEXHOJIOTMYECKUX CHCTEM IMPHU Pa3IMUYHBIX CIlocobax
HapaOOTKU MPOJYKTOB aCCOPTHUMEHTA;

- pemiath TUIOBBIE 33/1a4U MOJIEIHPOBAHUS U CUHTE3a WHIAUBUAYAIbHBIX, COBMEIICHHBIX U THOKUX
XUMHUKO-TEXHOJIOTHUYECKUX CHCTEM B JIETEPMUHUPOBAHHBIX YCIOBHUSIX M pPa3MEUICHUS TOMOJHUTEIBLHOTO
aCCOPTUMEHTA Ha 000PYI0BaHUH CHHTE3WPOBaHHOM min AeicTByromei X TC;

- TPOBOAWTH KIACCH(PUKAIUIO TPOAYKTOB aCCOPTUMEHTAa Ha BO3MOXKHBIC TPYIIBI COBMECTHOTO
BBIITYCKA C UCIOJIb30BAHUEM TEOPETUKO-MHOKECTBEHHBIX M MATPUYHBIX METO/OB.

Bnaoems:

- HaBBIKAMHU HCIOJB30BaHUSI OJOYHO-MOAYJIBHOTO TOIXO0Ja K (OPMHUPOBAHUIO MPUHIUMHATHHBIX
CTPYKTYp UHAUBHUAYAIbHBIX, COBMEIIEHHBIX U THOKUX XUMHUKO-TEXHOJIOTUYECKUX CUCTEM;

- HaBBIKAMH WCIOJB30BaHUS CIECIUATM3UPOBAHHOTO MPOTPAMMHOTO O0OECTEeYeHHs /ISl PEIICHUS
3aJa4 MOJEJIMPOBAHUS M CHUHTE3a WHIUBUAYAIbHBIX, COBMEIIEHHBIX, THOKUX XUMHUKO-TEXHOJIOTUYECKUX
CUCTEM U  pa3MELIEHUs TMPOAYKTOB  JIOMOJHUTEIBHOIO  acCOPTUMEHTa Il  JACHCTBYIOIIMX,
PEKOHCTPYHPYEMBIX W MOJEPHUZUPYEMBIX MPEANPUATHI MAaJOTOHHA)KHOM XHWMHUYECKOW U CMEXHBIX
OTpaciedl IPOMBIIUICHHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

BBenenne. KpaTkuil HCTOpHUYECKHII OYepK pa3BUTHS OTEUECTBEHHBIX M 3apyOEXHBIX  THOKUX
ABTOMATHU3UPOBAHHBIX Mpou3BOJACTBeHHBIX cucteM (I'AIIC) B XMMHUYECKOW U CMEXKHOW OTpaCisax
MPOMBINUICHHOCTH: WX OCOOCHHOCTH U oOsactu mnpuMmeHeHus. COBpeMEHHBIE TEHJICHIIUU Pa3BUTHUS
MaJOTOHHaKHOU Xumuu B Poccum um 3a pyOexom. llenn m 3amaum gucruruinHabl. OCHOBHBIC TOHATHS U
OnpeIeTICHUsI.

Pasnea 1. Iloaxoab! K co31aHMI0 THOKMX XHMHYECKHX NPOU3BOICTB

1.1. Cmnoco0bl opraHu3zanum THOKHX XHMHMYECKMX TMPOU3BOACTB. TEPUOANYECKHE,
nojyHenpepbiBHbIE. Kiaccupukamuss XUMHKO-TEXHOJOTHUECKUX cucTeM. Crenuduka NepuogndecKux
IIPOLIECCOB, MX OTJIWYMS OT HENpEpbIBHBIX. lIOHATHE TEXHOJOTMYECKOW OIepannd, TEXHOJIOTMYECKOU
craguu, wmoxyns, Omoka, XTC. MHOroacCOPTUMEHTHBIE XUMHUKO-TEXHOJOTUYECKHE  CUCTEMBI:
WHAUBUAYaJIbHbIE, COBMEIICHHbIE, THOKHE.

1.2. Tumnosas crpykrypa I'AIIC B xumun4eckoi Texnojoruu. OcHoBHble noacucrems! 'AIIC:
XUMHUKO-TEXHOJIOTHYECKasl, TPAaHCIOPTHAasA, CKJIaJAcKas, WH(GOPMalMOHHO-yIpaBisitomas. MoaynbHbIi
NPUHIUI OpraHu3anuy anmnaparypHoro odpopmienus I'AIIC.

Paznen 2. Teoperudeckne OCHOBbI MOAEJMPOBAHMS THOKHUX XHMHU4YECKHX IMPOU3BOJICTB
MOJYJIbHOI'0 THUIIA

2.1. I'mokas XTC kak 00beKT MoAeJupoBaHusA. Buapl MareMaTHUUeCKUX MOJEIEH, METOJbI
MOJIEIIMPOBAHMS TUCKPETHO-HETIPEPHIBHBIX cUcTeM. Mepapxudeckas cTpykTypa moneneit ruokoit XTC.

2.2. MopgeJupoBaHue THIOBBLIX ONEpPaluii M OJHOCTAAUNHBIX MEPHOJAMYECKHX IPOLECCOB,
peajn3yeMbIX B €MKOCTHOM 00opyaoBaHuM. OCHOBHBIE U BCIIOMOTaTENIbHbIE TEXHOJIOTMYECKUE
onepauuu. Mojenn BCIOMOTraTeIbHBIX ONEpalMil B anmapaTypHbIX MOIYJISX MEPUOJIUYECKOTO JCHCTBHS:
3arpy3Kd M BBITPY3KM pPEAreHTOB M IEPEMEILICHUS PEAKIMOHHOM Maccel. MoaenupoBaHue onepauui
HarpeBaHus (OXJIAXKICHUS) MIPU MTOCTOSTHHOW M MEPEMEHHOMN TeMIlepaType TeIUIOHOCUTEINS. MoieTupoBaHue
MPOLIECCOB TEPEMEIINBAHMS B TOMOTEHHBIX cpefax. Mojaenu XMMHYECKUX PpEeaKIMil C HCIOIb30BaHUEM
ypaBHEHUH (POPMaTHHOM KHHETUKH M TEIIJIOBBIX MTPOIIECCOB B MEPUOAMIECKUX PEaKTOpax.

2.3. MoaenupoBaHue OJHOCTAIMHHBIX XMMHKO-TEXHOJOTNYECKHUX MPOLECCOB B AaNNApaTyPHbIX
MOIYJIIX MEePUOAUYECKOr0 AeiicTBUS B WHAUBUAYAJIbHBIX, coBMelleHHbIX 1 ru0Okux XTC. 3anaya o
HA3HAYCHUH TEXHOJOTUYECKUX CTAJAMA U WX ammapaTypHOro opOpMIICHHS C YI€TOM CHEHU(PUKU CO3TaHUS
COBMENIECHHBIX W TUOKMX XHUMHYECKHUX IMPOU3BOJACTB. METONBI COBMEIICHHS XHMHUKO-TEXHOJIOTHYECKUX
npoiieccoB. DoOpMUPOBAHME COCTABOB THUIOBBIX TEXHOJIOTMYECKUX M amnmapaTrypHbIX MOAyJeH it
peanu3anuy BbIITyCKa MHOTOACCOPTUMEHTHOM MpoayKuuu. OnpeneneHne JJIMTETbHOCTEH TEXHOJIOTHYECKUX
IUKJIOB U TOCTPOCHHE BPEMEHHBIX AuarpaMM. PacueTel pa3mMepoB OCHOBHOIO U BCIOMOIaTE€IbHOTO
000OpyIOBaHUS B ammapaTypHbBIX MOAYJISAX H BBIOOp o00mero oOOpyIOBaHUS MJIs  peaTu3aruu
TEXHOJIOTHYCCKUX cTaauil. lcclienoBaHue U3MEHCHHS UIMTCIBHOCTEH TEXHOJIOTHMYCCKUX IIUKIOB OT
pa3mepoB mapTuil (MOpIKiA) TPOIYKTOB, IEpepadaTHIBAEMbIX B MOYJISAX MEPHUOIUUECKOTO IEHCTBHS.
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2.4. Iloaxoamwl, MeTOABI U MOJeJH (POPpMUPOBaHUS 0JJOYHO-MOAYJIBHBIX cTPYKTYpP ru0kux XTC.
Mertoabl (GopMHpOBaHUS aNNapaTypHO-TEXHOJIOTMYECKUX OJIOKOB, (OPMHUPOBAHUSA NPUHLUIHAIBHBIX
ctpyktyp XTC. OcoOeHHOCTH OpraHU3anuy B3auMoIecTBUS OJIOKOB.

Paznen 3. MaremaTnueckoe MOJeJTHPOBAHUE HHAMBUAYAJIbHBIX, COBMEIIEHHBIX W TMOKHX
XMMHYeCKHX MPON3BO/JICTB.

3.1. MaremaTn4ecKHe IMOCTAHOBKM 3a]a4 pacyeTa HWHIAMBHAYAJIbHBIX, COBMEIIEHHBIX H
rHOKHX cXeM: omnpeneneHne pasMepoB  obopynoBaHuss XTC 3amaHHOW CTPYKTYPBI, HCCIIEIOBAHUE
texHosorndeckux cTpyktyp XTC, cooTHomeHus s pacdera coryacyrommx eMmkocted B XTC 6mo4HO-
MOAYJBHOI'O THUIIA.

3.2. OnpenejieHue BpeMeHH BBINYCKA MHOI0ACCOPTUMETHOM NMPOXYKUUM NPH Pa3JIUIHbIX
crnocof6ax HapaOOTKH acCCOPTHMEHTA: ISl CXEM, COCTOSAIIMX U3 allapaToB NEPUOJIUYECKOrO JEHCTBUS C
HENOCPEJICTBEHHBIM B3aUMOJICEUCTBUEM CTaUM; U CTPYKTYp C MapajuiebHbIMU anmnapaTtaMu Ha CTausx;
AJId CXEM C MPOMCIKKYTOYHBIMU COTIACYHOIIIUMHA CMKOCTAMMU, IUKIIMYCCKOI'O BBIITYCKA ACCOPTUMCHTA.

Pasznen 4. CuHTe3 MHAMBUAYAJIbHBIX M THOKMX XHMHMKO-TEXHOJOTMYECKUX CHCTEM B YCJIOBHAX
MOJIHOM ompenesieHHOCTH UHGOpManuu

4.1. CTPYKTYpHBIH U CTPYKTYPHO-IapaMeTpuuyeckuii cuHTe3. O0001EeHHBIH MOAX0 K CHHTE3y
MHOroaccoptumMeHTHbIX XTC: OCHOBHBIE 3TaIbl, 33/1a4, PE3YyJIbTATHI.

4.2. TlocTaHOBKH 32/1a4 CHHTe3a MHAMBUAYAJIbHOH XMMHKO-TEXHOJOTHYECKON CHCTeMBbI KaK
3aJa4 ONTUMU3AlMHU, BKIIOYAIOUICH ammaparbl MEPpUOJUYECKOT0 U MOJYHENPEPHIBHOTO  JCHCTBUS H
COIIACYIOIUE E€MKOCTH, IIPU OTPAHUYEHUHU HA CPOK BBIIIYCKa.

4.3. IloctaHoBKM 3324 CHHTe3a KBAa3HONTHMAJIBLHBIX CTPYKTYP COBMEIUEHHBIX M T'MOKHX
XHMHUKO-TEXHOJOTHYECKNUX CHCTEeM: KPUTEPUU ONTUMU3AIMYU, OTPAHUYCHUS. AJITOPUTMBI PEIICHUs 3a]1a4
ctpykrypHoro cuHte3a XTC ¢ cornacyromumMu EMKOCTSIMH U ITapaJuIeIbHBIMY anapaTaMH.

4.4. Cunre3 ruOkux XTC npu BeImycke accopruMenTa rpynnamu. IlocraHoBku 3agau
KJIacCU(pUKALUU aCCOPTUMEHTA Ha TPYIIbI BHIITYCKA U METOJIbI UX PELICHUS: TEOPETUKO-MHOKECTBEHHBIH,
MaTpuuHblid. CeTeBble MOJETH BBIITyCKa aCCOPTUMEHTA IPyNIaMu U (OPMHUPOBAHUE OTPAHUYEHUN Ha CPOK
BBITTYCKa TPOAYKTOB rpymnmamu. [loctaHoBkm 3amau cuHTe3a ruOkux XTC mpu BBITYCKE acCOPTUMEHTA
TrpynmnaMu MOCTOAHHOI'O COCTaBa Kak 3aaa4 ONTUMU3AlUH.

4.5. IlocraHoBka 3agauyM pa3MelleHUs] BbIMYCKA JIONOJHHUTEJIBLHOI0 AacCOPTHMEHTAa Ha
o0opynoBannu aeiicreywomeil XTC u aaropurMsel ee pemieHusl.

Pa3nes S. MeToasl M alropuT™Mbl pelieHUs 3a1a4 MO/IeJINPOBAHUS M CHHTe3a THOKHX XMMHKO-
TEXHOJIOTHYEeCKUX CHCTEM

5.1. Meroasl cHHTE3a CIOKHBIX XUMHUKO-TEXHOJOTMYECKMX CHCTEM: JIEKOMIIO3UIMOHHBIM,
ABPUCTUYECKHH, IBOTIOLIMOHHBIMN.

5.2. ANTopuTMBI peUIeHHs AUCKPETHO-HENPEPBHIBHBIX HEIMHEHHBIX 3a1ad cuHre3a ruokux XTC u
OpraHu3allii BBITYCKA aCCOPTHMMEHTAa: METOJl IIOJHOro Imepedopa, METOAbl JIOKAIbHOTO IIOMCKa,
OBPUCTUYECKUE METO/BI.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,339 48 36
Jlexun 0,445 16 12
[Ipaktrueckue 3ausrus (I113) 0,445 16 12
Jlabopartopusie pabots (JIP) 0,445 16 12
CamocTosiTesbHasi padoTa 1,661 60 45
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,661
CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 59,8 44 85
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| Buja koHTpOJIA: 3auer

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUILIMHBI
«eTeporeHHbIN KATAJIN3 U KATAJIUTHYECKHE MPOLECChD)

1. Henp AUCHUIUIMHBI — HAYYUTHh CTYJECHTOB MOHMMATh (UIUKO-XHUMHUYECKYIO CYIIHOCTh
byHIaMEHTAIBHBIX OCHOB pa3WYHBIX TEOPUW KaTajau3a, METOAOJOTHH  HANpaBJICHHOrO Moabopa u
MPUTOTOBIICHHUS  KAaTaIM3aTOPOB, METOJAM OIpPENCICHHS KaTATMUTUYECKOW AaKTUBHOCTH, METOJaM
MCCJICIOBAHMS KaTaTUTHICCKUX MTPOIIECCOB U MTOCTPOCHHUS UX MOJICIICH.

2. B pe3yabTaTre U3y4eHus AUCHUILIMHBI 00yYAKOIIUICHA TOTKEH:

Obnadams CIeTYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

— VK-2.3; [IK-1.5; T1IK-1.6; I[1K-4.1;

Buams:

— OCHOBHBIE TIOJIOKEHUS TEOPHI TETEPOTeHHOTO KaTalln3a,

— 3aKOHOMEPHOCTU MPOTEKAHMS KATATUTUYECKHX M aJCOPOIIMOHHBIX IMPOIIECCOB B CHUCTEMax ras-
TBEP/0E, )KUIKOCTh-TBEPOE,

— METOJBI MOCTPOCHHSI KMHETUUYECKHX MOJIENCH XMMHYECKUX DPEaKIUi, Mojaesel aacopOIrOHHbBIX
MPOIIECCOB HA TETEPOreHHBIX KaTaIN3aTOPaXx,

— METOJIbI PEIICHHUS] YPAaBHCHUM KMHETHKHA XUMHUECKUX PEaKIMid M MOJEIICH JUHAMUKH aicopOInu
HA DHEPTeTUYECKU OJTHOPOJIHBIX U HEOJHOPOIHBIX TOBEPXHOCTSX IETEPOTCHHBIX KaTaInu3aTOPOB, YPABHEHUIA
KHHETUKH JIE3aKTUBAIIMU TE€TEPOTCHHBIX KaTaIU3aTOPOB,

— METOBl TIOCTPOCHHUS U PEIICHHs] YPaBHCHUU MOJIENH 3€pHA KaTanu3aropa U pacuera (GpaxTopos
3¢ exTuBHOCTH €ro padoTHI,

— Hay4YHbIE OCHOBBI TOI00pa ¥ MPUTOTOBJICHUS KaTaTH3aTOPOB,

— METOJIbl U3MEPEHHUS KaTATUTHIECKON aKTUBHOCTH,

— (pU3UKO-XMMHUYECKHE CBOMCTBA KATAIM3aTOPOB-METAIJIOB, MOMYIIPOBOJIHUKOB U UAJIEKTPUKOB U
MIPUPOY UX KAaTATUTUYECKON aKTHBHOCTH,

— OCHOBHBIE KPYIMHOTOHHQ)XHBIE IMPOW3BOJICTBA M MPOMBIIUICHHBIC KaTaIM3aTOPhl TepepaboTKu
He(TH M raza.

Ymems:

— ompenensaTh (U3NKO-XUMHUYECKHE CBOWCTBA T'E€TEPOTEHHBIX KaTallM3aTOPOB W  OCHOBHBIE
XapaKTePUCTUKU X aKTUBHOM MOBEPXHOCTH,

— OTIPENIETATh KAaTATUTUYECKYIO aKTUBHOCTh T€TEPOTCHHBIX KaTalu3aTOPOB,

— OCYIIECTBJIATH HAMPaBIECHHBIA MOJ00P KaTATM3aTOPOB ISl MPOBEACHUS KOHKPETHBIX XUMUYECKUX
peaKuuit,

— OmpenensaTh THUI MAaTEeMAaTUYECKOW MOJENU TMOPOBOM CTPYKTYphl 3€pHA KaTalu3aropa, THII
JTUHAMHYECKUX MOJIENICH aicopOIMK 1 U30TEPM aJCOPOITNH,

— pemiath ypaBHEHUS KWHETHUKHM XWMUYECKUX PEAKIM W MOJENH AWHAMHKH aacopOomuu Ha
SHEPreTHYECKH  OJHOPOJHBIX W  HEOJHOPOIHBIX  TOBEPXHOCTSAX  IOBEPXHOCTSAX  T'€TEPOTCHHBIX
KaTajan3aTopoB,

— YHCIIEHHO PEeIIaTh YpaBHEHUS MOJCIIH 3€pHA KaTaIM3aTopa,

— OIICHMBaTh KOHCTAHTBl CKOPOCTEH aacopOIHMH, KOHCTAaHTHI aJCOPOIIMOHHO-IECOPOIIMOHHOTO
paBHOBecus, KoaphurenTsl uPpPpy3un, ko3 HUIIMEHTH MACCOOTauu JIJIsl pEarcHToB,

— OOBICHATHh (PUBUKO-XUMHUYECKYIO CYIIHOCTh KATAJIUTUYECKOTO JICUCTBUS KaTaJIU3aTOPOB -
METAJIJIOB, MOJYIIPOBOIHUKOB, AUIEKTPHKOB.

Brnaoems:

— METOJIaMH ONPEICIICHUS KAaTATUTUIECKONH aKTUBHOCTH,

— METOJ/IaMH HaMpaBJICHHOTO IMO00pa ¥ MPUTOTOBIICHUSI KaTaTN3aTOPOB,

— OCHOBaMH TE€OPHH KATAIMUTUYECKOTO ACHCTBHS KaTaIM3aTOPOB - METAJUIOB, MOJYIPOBOJIHHUKOB,
JTUAJICKTPUKOB,

— METOJAaMH IIOCTPOEHUsS KHUHETHUYECKHMX MOJENIE, MOJEJIEH 3€pHa Karajau3aTopa U MOJEIEH
a7IcCOpOITMY Ha PHEPTETUYECKUA OTHOPOIHBIX M HEOJHOPOIHBIX MMOBEPXHOCTSAX T€TEPOTCHHBIX KaTaInu3aTOPOB,
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— METOJIaMH PEIICHUS YPAaBHEHUM KMHETUYECKUX MOJENICH, MOJENIEH 3epHa KaTalUu3aTopa, MoaeIen
IPOLIECCOB aCOPOLMH HA TeTEPOreHHbIX KaTalIu3aTopax U ONpeesIeHUs UX 1apaMeTpoB,

— OCHOBAMHU CTpaTETUU aHAIM3a, UCCIECJOBAHMS M MOJEIMPOBAHUS OCHOBHBIX KPYINHOTOHHAKHBIX
MIPOIIECCOB B 00acTH nepepaboTku HedTH U Ta3a.

3. Kpartkoe cogep:xkaHue TUCUMIIIMHBI:

Beeoenue.

OO6mwme cBeleHNs O KaTtalu3e W KaTanu3aropax. Mcropus pa3Butus karanuza. OU3NKO-XUMHAYECKAst
CYLIHOCTh KaTaiu3a. AKTHUBHOCTb, CEJNEKTHBHOCTh U CTA0MJIBHOCTh OJKCIUTyaTallUM KaTalu3aTOpOB.
Komnencammonnsiii 3¢pdexr B karanmuze. HecranmoHapHbBI KaTaliu3 M €ro pojib B MPOMBIIUICHHOCTH.
[TpombIniuIEHHBIE CTIOCOOBI TPOU3BOACTBA KaTaIn3aTOpoB. CTaHOBJICHUE KaTATMTUUECKONW HHAYCTpHUH. Ponb
KaTajan3a ¥ KaTalu3aTopoB IIPHU OpraHU3aIl[ii HOBBIX MIPOU3BOJICTB U HHTCHCU(DUKAIINH IEHCTBYIOIINX.

Pazoen 1. Quzuueckas u xumuueckas aocopoyus. Aocopobyus Ha dHepeemudecku 0OHOPOOHBIX U
HeOOHOPOOHBIX NOBEPXHOCAX KAMAIUZAMOpPA.

1.1. dusznueckass W XUMHYECKas anacopOnus. AnmcopOumsi Ha DHEPreTHYECKH OIHOPOIHOMU
MOBEPXHOCTH.

1.2. AncopOmusi Ha DHEPreTHYECKH HEOJHOPOJIHON TOBEPXHOCTH. AcopOumst ¢  ydeTroMm
OTTaJKWBAHUS YaCTHUIl B aICOPOUPOBAHHOM CIIOE.

1.3. Teopus rpanumy”oro cios. OOpa3oBaHHWE 3apsHKEHHOTO  aACOpPOIMOHHOTO  CJIOS  Ha
MOJIYITPOBOJIHUKAX PA3JIMYHOrO THUIIA.

Pazoen 2. Teopuu kamanusza, Kunemuxa MHO20CMAOUUHBIX KAMATUMUYECKUX PeaKYUIL.

2.1. Teopun KaTanmu3a - MPOMEXKYTOUHBIX COCTUHEHUH, TMepechleHus: PoruHckoro, abCcoMOTHBIX
CKOpOCTEW peakiuii DUpuHTa, MYJbTUIUJIETHAs TEOpUsd KaTanu3a banaHauHa, KaTaJUTUYECKH aKTHUBHBIX
ancambnieii KoOo3zeBa, (opMHpOBaHUS KAaTAIMTHUYECKH AKTUBHOM MOBEPXHOCTH TOJ BO3ACHCTBHEM
peakunoHHOM cpenbl bopeckona.

2.2. KuHeTHka CII0KHBIX KaTaIUTHUYECKUX peakuui. [I[pomMexyTodHble COEUHEHMS B TETEPOT€HHOM
KaTajau3e. JKCIIepUMEHTaIbHbIE METO/Ibl U3YyUYEHHS] XEMOCOPOLIMOHHOTO CIIOS.

2.3. YucneHHbIe pELICHUs] YPAaBHEHUM KWHETHUKHM KaTaJUTHYECKUX PEaKUUid U MOJeNell AUHAMUKU
a7copOLMY HA PHEPTETUYECKU OJJTHOPOIHBIX U HEOJHOPOIHBIX MOBEPXHOCTAX IeTEPOreHHBIX KaTaanu3aTOpOB,
YpaBHEHUN KMHETUKHU J€3aKTUBALIUU KaTAIU3aTOPOB.

Pazoen 3. Ilpomvluinennvie kamanuzamopwsl, ux mun, CHnocodvl NpUSOMoGienus, oobaacmu
npUMeHeHUs, Memoobl MOOEIUPOBAHUSL.

3.1. MeToibl NpUTOTOBJICHHS KaTaJIU3aTOPOB. AKTUBALIUS U J€3aKTUBALIUS KaTaau3aTopoB. MeTo bl
U3MEpPEHUS] KAaTAIUTUYECKOW aKTHMBHOCTU. MeTOMABI BBIABICHUS AOMUHUpYIOmUX 3(dexToB (axTopos,
ONpENENAOINX aKTUBHOCTh KaTanu3aropa. PaHxupoBaHHue KaTalnu3aTOPOB M0 KATATUTUYECKONH aKTUBHOCTH
¢ MCIoNb30BaHNeM cratucTuky T2 XoTenmuHra.

3.2. OCHOBHBIE THIIBl KATAJIM3aTOPOB: KaTaJIU3aTOPbI-METAIUIbI, KATAJIU3aTOPBI-IOIYIIPOBOIHUKH,
KaTaJn3aTOPbI-TUAJICKTPUKH.

3.3. 'ereporenHbie NPOMBIIIJICHHBIE KATATU3aTOPbI: TEOPUS U METOAbI MOJICIUPOBAHUSA. UHCIEeHHBIE
METO/Ibl PEIICHUs] YPaBHEHUI MOJIeell 3epHa KaTtaau3aropa (KOHEUHO-Pa3HOCTHBIE U KOJUIOKAI[MOHHBIE).

Pa3zoen 4. 'emepocenno-xamanumuueckue npoyeccwi.

4.1. Karanu3s B nepepaboTKe IPUPOJHOTO rasa.

4.2. Karanu3s B nepepaboTke He()TH U Ta30KOHIEHCATA.

3axniouenue.

OO630pHasi JieKUMs 1O OCHOBaM IMPOMBIIIJIEHHOTO KaTaiu3a U ero MPUMEHEHHIO B XHUMHUU H
XUMHYECKON TEXHOJIOTHH.

4 O0beM yueOHOH THCHUILINHBI

O0BpeM U CIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
q, q,
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 1,7 64 48
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Jlexuun 0.4 16 12
[Tpaxtrueckue 3anstus (113) 0,9 32 24
JlaGopatopusie padotsl (JIP) 0,4 16 12
CamocTosiTesbHasi padora 2,3 80 60
KonrtakTHas camocrosiTenbHasi pabota 53 79,6 59,7
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI ’ 0,4 0,3
Bua uToroBoro KOHTpoJIsi: 3a4deT ¢ OLEHKOM

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«MeToabl CHHTEe32a MHOT02CCOPTUMEHTHBIX IKOJOTHYECKH YMCTHIX XHMHUYECKUX MPOU3BOICTB»

1 Heab AWMCHMIVIMHBI — Hay4uTb CTYJEHTOB TEOPETHYECKHMM  3HAHMUAM  CO3/aHUS
MHOT'0ACCOPTUMEHTHBIX pecypcocOeperaromux KOJIOTHYECKN YUCTHIX XUMHUYECKUX MPOM3BOJICTB, THOKUX
CXEM OYHUCTKHM CTOKOB M BBIOPOCOB XUMMUECKHX MpPEANPUATHH, METOJaM aHalu3a U OLEHKH
DKOJIOTUYECKOIO0 PUCKA W HETaTUBHBIX BO3JEHUCTBUM NPEANPUATHA XHMHUYECKOM M CMEXHBIX OTpacieu
IPOMBIIIJIEHHOCTH.

2 B pe3yabTaTe H3y4eHHUs! AUCHUILINHBI 00YYAIOLIUICS 10JIKEeH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

VK-1.1; YK-1.4; [IK-3.1; T[IK-3.2; TIK-3.3; T1K-4.1; T1K-4.2; [1K-4.3; [1K-6.1; TIK-6.2; ITK-6.3.

3uamo:

- HOPMATUBHO-METOAMYECKHE OCHOBBI O0OECHEUEHHs HKOJOTHYECKOW Oe30IacHOCTH XUMHUYECKUX
IIPOM3BOJICTB;

- TEOPETUYECKHE OCHOBBI TEXHOJOTHYECKOT0 MPOEKTUPOBAHMSI IKOJIOTUYECKH YHUCTBIX NPOU3BOICTB
B XHMHYECKOH M CMEXHBIX OTpacisiX MPOMBIIUIEHHOCTH: METOJbl COBMEIIECHHUS  BBIYCKa
MHOT'0ACCOPTUMEHTHON TPOAYKIMHM IO THOKOM TEXHOJIOTMH C YYeTOM TpeOOBaHUN HKOJIOTHYECKOM
0€e301acHOCTH, UH()OPMAIIMOHHO-TIPU3HAKOBBIE U MH(POPMALIMOHHO-JIOTHYECKUE MOJIENI BEIOOpA METOJIOB U
000pyI0BaHUs AJI1 OYUCTKHA CTOKOB U BEIOPOCOB;

- CYIIECTBYIOIIUE MOJXOMAbI, METOJIbl M aJrOPUTMbl CHHTE€3a TI'MOKHMX OJIOYHO-MOAYJIBHBIX CXEM
OUYUCTKHM CTOKOB, PEreHepallyd PACTBOPUTENCH M I'MOKMX CHCTEM OYHMCTKH BBIOPOCOB B aTMOC(EpPHBIH
BO3/yX MHOI'OACCOPTUMEHTHBIX TPOU3BOJICTB XUMUUECKON U CMEXKHBIX OTpaciieil MPOMBIIIUIEHHOCTH;

- METOAbl M MOJENM IPOTHO3MPOBAHMS 3arps3HEHHMs] aTMOC(PEPHOrO BO3JyXa HCTOYHHKAMHU
BHIOPOCOB IPOMBIIIJICHHBIX TPEANPUATHIA;

- MOJIXOBI, METOJIBl M MOJEIH aHAIN3a U OLEHKH JKOJIOTMYECKOrO PUCKA PA3IMYHBIX KIJIACCOB
XUMHUYECKH OTMACHBIX OOBEKTOB.

Ymems:

- IPOBOJIUTH AHAIN3 XUMHUYECKOIO IPOM3BOJICTBA KaK MCTOUHUKA SKOJIOIMYECKON OMTACHOCTH;

- CTPOUTH JIOTMKO-Tpaduueckre MOAEIN aHajlu3a pHcKa Pa3INYHBIX KJIACCOB XMMHUYECKH ONACHBIX
00BEKTOB;

- pelaTh 3aJ]a4u OLEHKU PUCKa B pe3yJbTaTe aBapuil Ha XMMUYECKH OMACHBIX 00bEKTax;

- pemiath 3aJa4d MPOrHO3UPOBAHMS 3arpsi3HEHHsI aTMOC(EPHOro BO3JyXxa MCTOUHHMKAMH BBIOPOCOB
IPOMBIIIJICHHBIX TPEANPUATHIA U OLIEHKH YIepOOB OKpYXKarowIei cpene;

- HUCHOJb30BaTh HH(POPMAIIMOHHO-TIPU3HAKOBEIE U HMH(OPMAIIMOHHO-JIOTUYECKUE MOICTH JUIs
BbIOOpa METOJI0B U 0O0OPYAOBAHUS ISl CO3AAHUS THOKUX CXEM OYMCTKH CTOKOB M BHIOPOCOB.

Bnaoemo:

- HaBBIKAMU MCIIOJIb30BaHMs OJIOUHO-MOIYJIBHOIO MOAXO0Ja K (POPMUPOBAHMIO MPUHIUMHAIBHBIX
CTPYKTYp I'MOKHMX CX€M OYMCTKH CTOKOB, pEreHepaluy pacTBOPUTENEH U THOKUX CUCTEM OYMCTKH BHIOPOCOB
B aTMoc(epHbIi BO3JyX MHOIOACCOPTUMEHTHBIX HPOM3BOJICTB XMUMHMYECKOM M CMEXKHBIX OTpaciei
IPOMBIIIJICHHOCTH;
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- HaBBbIKaMH HCIIOJIB30BaHHA CICHUATIU3UPOBAHHOTO IPOTPaMMHOTO 06€CH€‘-I€HI/I$I AJid pCHICHUSA
3a/1a4y aHaJan3a U OLIEHKH JKOJIOTHYECKOTO PHUCKA B PE3YNIbTaTe aBapUH C BHIOPOCOM OIMACHBIX XMMHUYECKUX
BEIIECTB, MPOTHO3UPOBAHUSA  3arpsi3HEHUS  aTMOCHEPHOTO  BO3JyXa  HMCTOYHHKAMH  BBIOPOCOB
IPOMBIIIJICHHBIX MPEANPHUATUNA XUMHUUECKOM U CMEXKHBIX OTpaciel MPOMBIIIICHHOCTH W OLEHKE yIepOoB
OKpY>Kalollen cpene.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Beenenne. Llens n 3agaun aucuuiuinebl. KpaTkuil MCTOPUYECKUM OYEPK CO3JIaHUS 3KOJOTMYECKH
YUCTBIX IPOU3BOJACTB B XHMHUYECKOM M CMEXHBIX OTpacisiX IPOMBINUIEHHOCTH. OCHOBHBIE IOHSTHS,
OIpeeNIEHNUs, TEPMUHOJIOTUS.

Pasgen 1. Teopernyeckue OCHOBBI CO3JAHMSI JKOJOIMYECKHM YHUCTBIX MPOM3BOJACTB B
XHMHUYECKOH M CMEKHBIX OTPAC/ISAX NPOMBIILICHHOCTH

1.1. XuMuyeckoe NpoM3BOJACTBO KAK MCTOYHHUK IKOJOTHYECKON OMACHOCTH. AHAIN3 JTUHAMUKHU
3arpsI3HEHUST OKPYXKAIOIICH cpeabl MICTOYHUKAMHU BBIOPOCOB, COPOCOB M 00pa30BaHUS OTXOJI0B XMMHUYECKUX
npennpusaTaii. CoBpeMeHHbIC TSHICHIIMH B 00JaCTH OTHECEHHS NMPEANPUIATHNA K UCTOYHHKAM HEraTHBHBIX
BO3JICUCTBUH U BHEAPECHUIO HAWITYYIIUX JOCTYITHBIX TEXHOJIOIUH.

1.2. HopmaTuBHO-MeTOAMYeCKHE OCHOBBI 00eCle4eHHs JKOJIOrHYecKoil 0e30macHOCTH
XHMHUYECKMX NPOM3BOACTB. OCHOBHBIE HOPMAaTHUBHBIE JOKYMEHTBI, PETIaMEHTUPYIOIIHE AESATEIbHOCTb
xuMuuecknx mnpou3BoacTB: D3 «OO6 »skomormueckoir skcmeptuse», ®3 «OO6 oxpane aTrMochepHOTo
Bo3yxa», @3 «O0 oxpaHe OKpYXKaIoIIeh CpeIb» U Ipyrue.

1.3. Kunaccupukauuss HMCTOYHHKOB BbIOPOCOB, COpPOCOB, OTXO0A0B NPOMbINLJIEHHBIX
npeInpusiTuii, XUMHYECKOii mpoayKuuu. Bridop kimaccuUKaMOHHBIX MPU3HAKOB JJIsl KJIaCCU(UKAIIMH
CTAllMOHAPHBIX U MOTEHLIUAIBHBIX aBAPUHUHBIX UICTOYHUKOB MIPOMBIIUICHHBIX NpeanpusTuil. [IpuopurerHsie
3arpsi3HUTENH, CPABHUTENBHBIM aHAU3 OTCYECTBEHHBIX U 3apyO0ekKHBIX TEPEeYHEH MPUOPUTETHBIX
3arps3HUTENE W PEKOMEHJAIMi 1Mo BBIOOPY KIacCH(PMKAMOHHBIX Mpu3HakoB. HopmwupoBanue
MoKa3aTelIiel KadecTBa OKpykaromieh cpeapl. Kmaccudukamuss OTXOJOB W XUMHUYECKOW MPOTYKIIHH.
MeToauky OLIEHKH YIIepOOB OKpYXKAIOIIeH cpesie P aBapusAX Ha TEXHOJIOTHUYECKOM 000pyI0BaHUH.

1.4. OcHoBbI o0OecnedyeHUs] IKOJOTHYECKOH 0€30MACHOCTH XMMHUYECKHUX TMPOU3BOACTB C
HCIO0JIb30BAHNEM METO0B AaHAJIM3Aa PUCKA.

Puck: repmunHomnorus, kinaccudukarys, moaxoabl K HOpMUPOBAHUIO.

OcHOBHBIE 3Tanbl aHAJIM3a M OLEHKH 3KOJOTMYECKOr0 PUCKA HAa TEPPUTOPHSIX, MPHIECTAIOMIUX K
XUMUYECKUM MPEITPUATHUSIM.

MeToasl W MOAENM aHaIW3a M OIEHKH 3KOJOTHYECKOTO pPHCKA: KIACCU(PUKAINUA, OCHOBHBIC
pacyeTHbIe COOTHOILICHHUS.

Jloruko-rpadguueckue, JOTUYECKHE U BEPOATHOCTHBIE MOJENM aHallu3a M OLEHKU pHUCKa
NEPUOANYECKUX XUMUYECKUX MPOU3BOJICTB, TEXHOJIOTUYECKOTO 00OPYIOBaHUS C OMACHBIMU XMMHYECKUMU
BEILIECTBAMM, PACIIOJIOKEHHOIO Ha TEPPUTOPUM NPEANPUATHN, MHOTOACCOPTUMEHTHBIX XHMHYECKUX
IIPOU3BO/ICTB.

1.5. Moaeau u MeTOABI NPOTHO3MPOBAHUSA 3arpsA3HeHNs AaTMOC(EPHOro BO31yXa HCTOYHUKAMH
BbIOPOCOB NPOMBILJIEHHBIX NpeanpusiTuii. OCHOBHbIE HANpPABJICHUS B MOJCIMPOBAHUM 3arpsi3HEHUS
BO3/YIITHOTO OacceifHa: 0COOCHHOCTH BBIOOpA MapaMeTpOB MCTOYHUKA, TPAHUYHBIX YCIOBUI U TTapaMeTPOB
Cpepl pacnpocTpaHeHus npuMecen. 11oaxonpl K pacCesHUI0 MPUMECEN JIETKUX, HEUTPAIbHBIX U TSKEIBIX
razoB. Mojenn TepeHoca 3arps3HSAIINIMX BemecTB B aTMochepHoM Bosayxe: auddy3HMOHHBIE,
JTUCTIIEPCUOHHBIE, KOMOMHUPOBAaHHBIE: OCHOBHBIEC JOMYLICHUS U pacdeTHbIE COOTHOIIEHUs. PexoMeHnarm
10 BBIOOPY METO/OB NMPOTHO3UPOBAHHUS B 3aBUCUMOCTHU OT ONEPATUBHOCTH MpOoruHo3za. OCHOBHbBIE pacueTHbIE
COOTHOILIEHUSI METOJIMKHM pacyeTa KOHILIEHTpaluil B aTMoc(epHOM BO3AyXe, COAep kalluxcsi B BbIOpocax
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OPEANpUATHA W METOJOB pacueTOB pACcCEMBAHUS BBIOPOCOB BpEIHBIX (3arps3HSAIONIMX) BELIECTB B
aTMocdepHOoM Bo3ayxe. VX cpaBHHUTEIbHBIN aHanu3, MOMYLIEHHs, 00JacTH MPUMEHEHHUS, PEKOMEHJIAINH
JUISL UCTIOJIB30BAHUS.

Paszgean 2. CuHre3 ruOKHX OJI0YHO-MOAYJBHBIX CXeM OYHMCTKH CTOKOB H pereHepamuu
pacTBOpHUTEICH MHOT0ACCOPTUMEHTHBIX XMMHYECKUX POU3BOJACTB

2.1. OcHoOBHbIC JTanbl CHHTE3a THOKHUX XHMMHMKO-TEXHOJOIMYECKHX CHCTeM B 0J04HO-
MOAYJIbHOM MCIOJHEHMH M THOKHMX CXeM OYHCTKM CTOKOB M pereHepauvu pacTBOPHUTENCH.
Hcnonp30BaHWe JIEKOMITO3UIIMOHHOTO MeTojga K cuHTe3y cTpyktyp XTC. OOmme mnoxxoasl u
cneuuduyeckne 0ocoOeHHOCTH (HOpMUPOBAHUS OJIOYHO-MOAYJIBHBIX NPUHIUMHAIBHBIX CTPYKTYp XTC.
B3aumocBsi3u pemaemMbIx 3a7a4d 0 MaTepUATbHBIM, YHEPTEeTHUECKUM U HHPOPMAITMOHHBIM TIOTOKAM.

2.2. Metoabl COBMEIICHHS] BBINIYCKA MHOIOACCOPTHMEHTHON TNPOAYKIHMHM MO THOKOH
TeXHOJIOTHM € y4eTOM TPe0OBaHMIl IKOJOrHYecKO 0e30MacHOCTHM TMPH CHHTe3e CXeM OYHCTKH
€TOKOB. BriOop mokasareneil 0OUUCTKH CTOYHBIX BOJ C YU€TOM TpeOOBaHUI M'MTHEHUYECKUX HOPMATHBOB K
KauecTBY OKpY»Karouieil cpezbl (BOJIbI, MOYBBI), MPEABSBISIEMbIM K CUCTEMaM JIOKATbHOW OUYHUCTKUA CTOKOB,
HaIlpaBIsieMbIX B IPOMBINUICHHYIO KaHAJIM3ALHI0, ITOKA3aTENIH OCTPOM M XPOHMYECKOW TOKCUYHOCTH
BEIIECTB JIJIs1 BOJAHOM Cpelibl U BOJOEMOB (B TOM UYHCIE phIO0X03SCTBEHHOTO Ha3HAYEeHUsI). AHAINU3 CTOKOB
0 COCTaBy TMpuMeceii u OOOCHOBaHHME TEXHOJOTMUYECKOH, OSKOHOMHYECKOH U  3KOJOTHYECKOU
HEOOXOMMOCTH OOBEAMHEHHS] CTOKOB B MHOTOACCOPTUMEHTHBIX NPOHM3BOJCTBaX. MH(popMannoHHO-
NPU3HAKOBBIE, WH(OPMAIIMOHHO-JIOTHYECKAE MOJEIM TEXHOJOTMYECKUX CTaAMi M  amnmapaTypHOro
oopmienus rudkux 6109HO-MOAYIbHBIX XTC OUMCTKM CTOKOB M pEreHepanuu pacTBopuTenei. Mepsl
CXOJICTBA COCTaBOB CTOKOB B IPOCTPAHCTBE (PM3MUECKUX, XUMUUYECKUX, THTHEHUUYECKUX U DKOJIOTUYECKUX
npusHakoB. Kiaccudukanuu CTOKOB XHMHUYECKHUX MPOU3BOJACTB. Mertoasl (dopmanuzanuu 3amad
KJIacCU(UKALUU MPU CHUHTE3€ TMOKMX CXEM OYHCTKH CTOKOB. Vcmonb3oBaHHE €BKJIMAOBA PACCTOSHUSA U
JIPYTUX METPUK JUIS Kiaccu(UKaIKU CTOKOB.

2.3. 3agaumn BbIOOPA METOAOB OYHUCTKH CTOYHBIX BOA M 000PYA0BaHMS VIS PeaIn3aluu r’MOKUX
0JI09HO-MOYJIbHBIX XHMHKO-TEXHOJIOTHYECKHX CHCTEM.

2.4. CTPYKTYpHBIH CHHTe3 THOKHMX CXeM OYHMCTKH CTOYHBIX BOA. CrocoOwl (OopMUPOBAHHS
CTPYKTYp THOKMX CXE€M OYHCTKM CTOKOB W pEreHepaluyd pacTBOPUTENCH. Ocobennoctu
(GYHKIIMOHUPOBAHMSI CHCTEMBI cOrjlacyromux eMkocTeil. I[locTpoeHne BpeMeHHBIX auarpamMM paboThl
ruOokux XTC cOBMECTHO C TMOKMMH CXEMaMH OYHCTKHM CTOKOB W PEreHepaluu pacTBoputenieid. Momenun
pacuera CorIacyronX eMKOCTeH MPU CUHTE3€ THOKUX CXeM OYHCTKH CTOKOB.

2.5. Mogesu U aJlropuTMbl CTPYKTYPHO-NIAPAMETPHYECKOr0 CHHTEe3a THOKHX CXeM OYHMCTKH
cTokoB. [locTaHOBKM 3a1ay CTPYKTYypHO-IIapaMEeTPUUYECKOTr0 CHHTE3a TMOKHMX CXEeM OYHCTKH CTOKOB Kak
3a7a4 ONTMMM3ALMM: KPUTEPUH, OIPAaHUYEHMs, MAONYUIEHUS Mopenel. JIeKOMIO3MLMOHHBIE METOA
MCCJIEIOBaHMs U peleHus 3a1a4. KoopAMHMpYOIKe COOTHOLLIEHUS.

Paznen 3. CuHre3 TrHMOKHX CHCTEM OYHCTKH BBIOPOCOB B aTMOC(epHBIii BO31YyX
MHOTI0aCCOPTUMEHTHBIX MPOU3BOACTB B XMMHYECKOIi U CMEKHBIX 0TPAC/ISAX MPOMBIILIJIEHHOCTH.

3.1. OcHOBHBIC 3TaNbl CHHTE3a TMOKMX XHMHKO-TEXHOJOTHYECKHX CHCTEM M CXeM OYHCTKH
BbIOPOCOB.

3.2. MeTtoabl COBMEIIEHHUS] TEXHOJOTMH BBIMYCKA MHOI0ACCOPTUMETHON MPOIAYKIUM Ha
YHHBEPCAJBbHBIX TEeXHOJOTHYECKHX MOAYJSIX € Y4eTOM TPeOOBaHHIl IKOJOTrHYecKOil 0e30MacHOCTH
Npy MPOEKTHPOBAHUM T'HOKHX CXe€M OYHCTKH BBIOPOCOB: 10 HCTOYHHMKAM OOpPa30BaHUS OTXOJSIIUX
Tra3oB U HUX XapaKTCPUCTUKAM, 110 BO3MOXHOCTH HCIIOJIB30BaHUA TCIUIA OTXOAAIINX T'a30B B CBIPBCBBIX
TEIIOOOMEHHUKAX U JPyroM 00OpyHOBaHMM (BpaLIaloOIIUXCs IMEYax, CYIIMWIKax U T.I.), IO MCTOYHHKAM
BBIOPOCOB ¥ 110 (P PEKTUBHOCTH CUCTEMBI OUHUCTKH.
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3.3. MeTtoabl U AJIrOpuTMBI pacyera M BbIOOpa 000pYI0BaHUSI NPH CO3JAHMH T'MOKHX CXeM
OYHMCTKH BbIOPOCOB. PacueTHbIE COOTHOLIEHMS 1JIs1 ONPEEIICHUSI OCHOBHBIX KOHCTPYKTUBHBIX IIapaMeTPOB
OUKJIOHOB, BHGKTpO(i)I/IJIBTpOB IJIs1 OYHUCTKHU Ta30BbIX BBIGpOCOB OT HbIJIM B MHOT'OACCOPTUMCHTHBIX
IMPOU3BOACTBAX. Pacuerni KOHHGHTpaHI/Iﬁ 3arpsA3HAOIINX BCHICCTB IS BBIGpaHHBIX CUCTEM OYHNCTKH C
HCIIOJIb30BaHUEM PEKOMEHYEMbIX METOUK U YCTAaHOBJIEHUE MIPEENIbHO JOMYCTUMBIX BEIOPOCOB.

3.4. Moaesu U aJropuTMbl CTPYKTYPHO-IIAPAMETPHYECKOr0 CHMHTE3a I'MOKHUX JIKOJOTHYECKHU
YHCTHIX MPOU3BOACTB B XMMHMYECKONH M CMEKHBIX OTPAc/JfAX NPOMbINLIEHHOCTH. Bpibop kputepues
(kanuTabHBIE 3aTPAThI, IPUBEICHHBIEC 3aTPAThI, YIIEpObl OKpY’KaloIIel cpesie OT BHIOPOCOB CTAllMOHAPHBIX
WCTOYHHMKOB) M1 aHaimm3a 3(PQGEKTHBHOCTH pEHICHUS 3a7ad CHHTE3a THOKHMX JKOJIOTHYECKH YHCTBHIX
XUMHUYCCKUX IMPOU3BOACTB.

4 O0beM yueOHOI JUCUHMIITIMHBI

O0BbeM U CIHUIIINHEI
Bup yueOHoit padoThl Axax | Actp.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexuun 0,445 16 12
[Tpaxtrueckue 3anstus (113) 0,89 32 24
JlaGopatopusie pabotsl (JIP) 0,445 16 12
CamocTosiTesibHasi padora 2,22 80 60
KonrtakTHas camocTosTenbHas pabora 0,4 0,3
2.22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 79.6 59.7
Bua koHnTpoJs: 3a4deT ¢ OLEHKOM

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«ABTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJIEHUSI XUMHKO-T€XHOJIOTHYECKUMH MPoIeccaMu 1
cHCTEeMAaMM»

1 Heas qucumnauHbl — GopMUpoBaHHE Y 0OydYaIOLIErocs CUCTEMbl 3HaHUH, HABBIKOB U YMEHUH,
HEOOXOAUMBIX JUIsl OCYLIECTBIECHUS NPOQECCHOHATIBHOM AEATENBHOCTH, CBS3aHHON C JKCIUTyaTauueil u
IIPOEKTUPOBAHUEM ABTOMATU3UPOBAHHBIX CHUCTEM YIIPAaBJIEHUS XMMHUKO-TEXHOJIOTMUYECKUMU IPOLIECCAaMU U
cuctemMamu (ACY XTII u C).

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0IIUICS TOJI/KEH:

Obnadamye cleayOUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

I1K-1.2; ITIK-1.7; T1K-1.8; T1K-1.9; TIK-5.1; TIK-5.2; TIK-5.3.

3namo:

- cTpykTypy 1 pynkuuu ACY TIT;

- TexHu4Yeckue cpeactra coppemeHHbix ACY TII;

- QIITOPUTMBI cO0pa 1 00pabOTKH HHPOPMAIIMHU, pacyeTa TEXHUKO-IKOHOMUYECKHX TTOKa3aTeNeH;

- QJITOPUTMBI YIIPaBICHHUS;

- OCHOBBI TEOPHUHU YIIPABIIEHUS C NIPEACKa3aHUEM;

- IPUHITUIIBI Pa3pabOTKH cUCTEM ycoBepiieHcTBoBaHHOTO yrpasieHus (CY YTII);

- OCHOBHBIE KJIACCHI ITporpaMMHoro odecrnieyenuss ACY;

- TUTIOBBIE PELIEHUS 110 aBTOMATU3aI[M OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB
(rMIpOMEXaHUYECKHX, TETIOBBIX, TEIJIOMacCOOOMEHHBIX, XUMUYECKUX ) XUMUYECKUX, HEPTEXUMUIECKUX U
OMOTEXHOJIOTMUYECKUX [TPOU3BOACTB;

Ymemn:

- COCTaBIIATh CTPYKTypHbIE apameTpuueckue moaenu XTI u XTC;
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- KITaccu(hUIMPOBATh TEXHOJIOTUIECKHUE TTApaMETPhI 00HEKTA YIIPABJICHUS;

- CHHTE€3UPOBaTh NpUHIMIIHaIbHbIE cxeMbl yripaBiienus XTI u XTC;

- BeIOHMpath cpenctBa KUIT u A (maTtumku, naMepuTenabHble TPHOOPHI, UCIIOTHUTEIbHbBIE YCTPONUCTBRA,
PEryasTOpbl, KOHTPOJIJIEPHI, MOJYJIH BBOAA-BbIBOIA);

- HAXOJUTh MTapaMeTPbl HACTPOUKHU IU(POBBIX PETYIIATOPOB;

- UCTOJIb30BAThH MPOTrPaMMHOE oOecrieueH e il HaCTPOHKHU [IUPPOBBIX PETYIATOPOB U
MPOTPaMMUPOBAHUST KOHTPOJLIEPOB;

- orieHUBaTh (P PEeKTUBHOCTH pabOTHI cucTeM yrpasienus (B Tom uucie CYYTII);

- YUTaTh U CAMOCTOSATENBHO pa3padaTbiBaTh (PYHKIIMOHAIBHBIE CXEMbl aBTOMATH3aIIH;

Braoemy:

- SI3bIKAMH [IPOTPAaMMHUPOBAHMS KOHTPOJIEPOB 1 HABBIKAMH Pa3pabOTKH MPOrpaMMHOTO 00eCTIeYeHuUsT
JUIA YIIPaBICHUS HETPEPHIBHBIMU U IIEPUOINYECKUMU MIPOLECCAMU;

- 6a3oBeiMU HaBbIkamu npoekTtupoBanus ACY XTII u C.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Paszoen 1. Ocnoswvl npoexmuposanuss ACY XTI u C. Texuuueckoe obecneyenue ACY XTI u C.

Knaccudukanmss m wuepapxusi aBToMatu3upoBaHHBIX cucteM ympasieHus (ACY). OcHOBHbIC
npuHunsl npoektupoanuss ACY. Craguu u stansl co3ganus ACY. Pa3paboTka (GyHKIMOHATBHBIX CXEM
aBToMaTtu3anuu. [[puHIHIBI pa3paboTKu cCUCTEM ycoBepiieHcTBOBaHHOTO ynpasienus (CYYTII).

Texuunueckoe obecnieuenne ACY TII. Ctpykrypa coBpemennbix ACY TII. Texnuueckue cpeacrna
ACY TII: uameputenbHble TPUOOPHI, NaTYUKH, HCTOJHUTEIBHBIE YCTPONCTBA, MU3MEPHUTEIH-PETYIISATOPHI,
nporpamMmmupyemeie orudeckue kKoHTposuiepsl (I1JIK), manenu oneparopa, aBTOMaTU3MpOBaHHBIE paboure
MecCTa, CETH W IUHBI Nepeaayn AaHHbIX. Bxoansie n BeixoaHble ycrpoiicta [1JIK, Mogynu BBOAa-BBIBOAA,
NOHATHE O pacHpeleNieHHbIX cucTemax ynpasieHus. O030p koutpoiepoB CYVYTII  Bemymux
MPOU3BOAUTENEH.

[lepenaya wadpopmanuu B ACY TII. Curnanel u kaHansl nepenadu. [lojeBbie MIMHBI, OCHOBHBIC
uHTEep(deichl U MPOTOKOJIBI TEPEIAY TaHHBIX.

HNudopmannonno-uzmepurensbusie kanansl (MUK). Ctpykrypa MUK. IIpeobpazoBanus CUTHAJIOB B
HNUK. KBantoBanue mo BpeMmenn. KBantoBanue mno ypoBHI. KoampoBanue curnasnoB. [IpeoOpazoBarenu
AQHAJIOTOBBIX U ITU(POBBIX CUTHAJIOB.

Pazoen 2. Ilpoepammmnoe u mamemamuueckoe obecneuenue ACY TII.

[Iporpammuoe  obecmeuenne ACY TII u  KOMIBIOTEPHBIX  TPEHAaXEPOB  OMEPaTOPOB
texHojorndeckoro mporecca. SCADA-makersl u cuctembl, TexHonorus OPC. OcCHOBHbIE TPUHLIMIIBI
paspabotku, otnaaku u BBoaa B aeirictBue [10 ACY TII. Umuranmonnoe monenupoBanue B ACY TII,
0a30BbIe MPUHITUIIBI CO3/IaHUSI KOMIIBIOTEPHBIX TpeHaxepoB onepatopoB ACY TII.

Pa3pabotka nporpammuoro obecnieuenust (I10) anst ynpaBieHus: TEXHOJIOTUYECKUMH OOBEKTaMU B
cpene mporpammupoBanus KoHTposiepoB (ITJIK). PaGouwmit mukn IIJIK. Crpykrypa mpoekta IIO,
KOMIIOHEHTHI OpraHu3auu nporpamm. [IpuemMsr pazpaboTku nmporpamMm peaabHoro BpemeHu. OcoOeHHOCTH
paspabotku [10 ans ynpaBieHHs! HEIPEPHIBHBIMU U IEPUOAUMUECKUMHU MTPOLIECCaAMH.

[lepBuuynas oOpaboTka wu3MepurenbHOM uHGopManuu. OleHka HU3MepsSeMON BEITUYHUHBI 10
MOKa3aHUsAM JaTurka. OuibTpainus u3MepseMbix BeandrH. OCHOBHBIE alTOPUTMBI IU(PPOBOTO YIPABICHHUS:
NO3UIIMOHHOE DPETYJIMpPOBaHUE, UMIYJIbCHOE peryiaupoBanue, nudposoit ITHNJ-perymsrop. AnantuBHOe
YIpPaBJIEHUE HAa IPUMEPE AITOPUTMA aJANTUBHOTO TPEXITO3UIIMOHHOIO PErYIUPOBAHMS.

VYrpasnenue ¢ nporHosupyrouieit mogensio kak ocHoBa CYVYTIL. OcHOBBI Teopuu ympaBieHUsI C
npenckazanueMm. Knaccudukanusd W OpUHIUOB TOCTPOEHHUS NPOrHO3Upyomux wmojaenei. CTpykrypa
perynsitopa ¢ mnpornosupyromeit mozaensio. Kmaccudukanus nepemennsix CYVYTIL Hcnonbs3zoBanue
BUPTYJIbHBIX aHANMH3aTOpoB. Crioco0s! onienkn dpdexruHocTr CY Y TII.

Paszoen 3. Tunosvie pewenus no asmomamuzuposanrnomy ynpaegiernuio XTI u XTC.

VYrpaBneHue ruJpoMeXaHuyeCKUMH IpoleccaMu. YIPaBIECHUE CUCTEMaMH MEPEMELIEHUs ChIpbs U
maTepuanoB. (OcCOOEHHOCTH yHOpaBICHUS I[EHTPOOSKHBIMA U OOBEMHBIMH HacocamMu. CHCTEMBI
MEepEMENICHUST TOJYIPOAYKTOB W IPOAYKTOB MEXKIAYy TEXHOJIOTMYECKMMH anmaparaMu. CHUCTEMBI
yIpaBIeHUS ATUTEILHOCTHIO PEOBIBAHUS B IIEMIOYKE MTOCIEI0BATEIHLHO COCIMHEHHBIX alapaToB.

VYnopasienue TemI000MEHHBIMU IpolieccaMi. TemmoOOMEHHUKH CMEIIEHUsS W TMOBEPXHOCTHBIE
TEMI00OMEHHUKH KaK OOBEKTHI yIpaBiIeHUS: OANaHCOBBIC ypaBHEHUS, MMapaMeTpUuecKas cxema Ipolecca
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TEIIOOOMEHa, CTaTUYeCKHEe M JIMHAMUYECKHE XapaKTepPUCTUKU TEIUIOOOMEHHUKOB. BapuaHThl cxem
aBTOMAaTHUYECKOIO YIpaBJICHUs. YIpaBJIeHHE TEIUIOOOMEHHMKAMU IPU M3MEHEHUHU (PA30BOTO COCTOSIHMS
TEIJIOHOCUTEIICH.

VYnpaBieHne TemI0-MacCOOOMEHHBIMHM IPOLECCAMU. YTIPaBJIEHUE TPOLIECCAMH  BbIIIAPUBAHMSL.
MaremaTnueckasi MOJAENb Ipolecca BbimapuBaHus. llokazarenb 3QQPEKTUBHOCTH W ILEIb YIPaBICHUS.
[Tapamerpuueckass cxema Ipolecca BblIapuBaHUS. MeToJbl HM3MEpPEHHs KOHLEHTpAallUU YIapeHHOTOo
pactBopa. CpaBHUTENbHBI aHAINW3 THUIOBBIX CXEM YIpaBICHHUs INpolueccoM BbimapuBanus. IIpsmoe u
NEPEeKPECTHOE PEryIMPOBAHNE BBITIAPHOro annapaTa. Cxema peryjaupoBaHus JaBICHHUS.

Vnpasnenue mnporeccamMu pekTHukanuu. PexTudukannoHHas KOJOHHA M €€ BCIIOMOIaTeNIbHOE
obopynoBanue. Ilokazarenp >(QQEeKTHBHOCTM H  IIedb  yhnpaBieHus. MarepuanbHblii  OanaHc
peKTU(UKAIMOHHON ycTaHOBKM. Ilapamerpuueckas cxema nporecca pekTudukauuu. PerymupoBanue
coctaBa mucTwuiATa. PerymupoBanume cocrtaBa KybOoBoro mpoaykra. Kackamgusie ACP u  cxemsl
pEeryJupoBaHMsl COOTHOLIEHMsI PAacXOAO0B C KOPPEKIHUEH MO cocTaBy TUCTHIUIATA U KyOOBOIO MPOIYKTA.
[Mpumenenne CY YTII Ha npumepe yrnpaBieHuUs MPOLECCOM PEeKTU(UKALIUH.

VYnpasnenue nporeccamu adcoporuu. [lokazarens 3 heKTHBHOCTH U 11eNb yrpaBieHus. OCHOBHbBIS
ypaBHEHHsI Maccomepenaun u Teronepenaud. Ilapamerpuueckas cxema mpouecca abcopOuuu.
OZHOKOHTYpHBIE CXEMBbI PErYIMpOBaHuUs Mpouecca abcopOuuu. KoMOMHNPOBaHHBIE CXEMBI PETyIUPOBaAHUS
nporecca abcopOuuu. TpexummynbcHas cxema peryaupoBaHus nporecca abcopouun. KomOnHupoBanHas
cXeMma peryJupoBaHUs MPOIECCOB aOCOPOIMU C NBYXTOUEUHOM mojadeil abcopOeHTa B ceperHy U BepX
abcopbepa Ui YIYYIICHHS DPa3JEIUTENbHOW CIIOCOOHOCTH KOJIOHHBI. llpuHIMmuanbHas cxema
peryaupoBaHusl ABYX ITOCJIEIOBATEILHO COCIMHEHHBIX abcopOepoB. CodeTaHue mporecca adcopOIuu ¢
MIPOIIECCOM JIECOPOIIUH.

Vnpasnenue npouneccamu cymku. Ilokasarens 3ppeKTMBHOCTH M Li€db YHPABICHHs MpPOLECCaMU
cymku. Cymka B ammapatax ¢ OonblIMM BpeMeHeM mpeObiBaHusi (6onee 1 uaca). OmHOKOHTYpHast |
KacKaJHas CXEMbl peryiaupoBaHus OapabaHHON cymiku. CymIMIKM C MalbIM BPEMEHEM INpEObIBAHMS:
pacnbUIMTeNbHBIE CYIIMIIKY U cyliiika ¢ Kumsmum cioeM (KC).

[TpuHIMNMaTBHBIE CXEMBI CHCTEM ympasieHus. lIpumepsl mapamMeTpUYecKHMX CXEM IPOLIECCOB
cymku. [Tokazatens 3¢ppekTuBHOCTH, e YIPABICHUS IPOLIECCAMH CYIIIKH, TapaMeTpUyecKas CXxema.

VnopasineHue mpoueccaMu  AKCTpakuuu. IIpuHIUnuanbHblE CXEMbl  CHUCTEM  YIPABICHMS
AKCTPAKLIMOHHOW KOJIOHHOM.

VhopaBineHne  XUMHUYECKUMH  INpOLIECCAMU.  YMpaBJIEHUE  JKUAKO(DA3HBIMH  PEAKTOpaMH.
O/HOEMKOCTHBI pEaKTOp CMEIIEHHUsS: OJHOKOHTYpHas, KacKaiaHas M KOMOMHUPOBAaHHas CHCTEMBI
aBTOMAaTHUYECKOTO PEryJIMpPOBAHUs KOHLEHTPALMM CMECH, CXeMa PEryIupoBaHUs Temieparypbl. CUCTEMBI
aBTOMAaTH3allMM OYMUCTKH CTOYHBIX BojA. IIpumepsl cucrem ympaBieHUs Ta30(pa3HbIMH PEAKTOPaAMHU.
VYnpasienue npoueccom nuponusa. [leun nuponusa kak o0bekT ynpasineHus. [lokazaTtens 3¢ dekTuBHOCTH
U uenp ynpasieHus. [lapamerpuueckas cxema JUisl I€YM NUPOJIM3a. OKOHOMUYECKHMH KpUTEpHUH
ONTUMU3ALMU Iporecca nupoau3a. CucTeMbl CTAOMIM3ALUU TEMIIEPATypHOIO PEXHMMa: OJHOKOHTYpPHBIE,
KacKaJHble, KOMOMHUPOBAHHBIE.

4 O0bem yueOHOH TUCHUILINHBI

O0beM TUCHUTJIMHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTb JUCHMIIIIMHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,67 96 72
Jleknun 0,444 16 12
[Tpaktuueckue 3ansatus (I113) 1,333 48 36
JlaGopaTtopusie padoTs (JIP) 0,889 32 24
CamocTosiTesibHasi padboTa 2,33 84 63
KonTakTHas camocrosiTennbHas paboTa 0,4 0,3
2,33
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 83,6 62,7
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Bua konTpoJs:

IK3aMeH 1 36 27

KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 35,6 26,7

IToaroroBka K S5K3aMeHY. 0,4 0,3
IK3aMeH

Bua uTOoroBoro KOHTpoOJIA:

KypcoBas paGora

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«/HTerpupoBaHHbIE CHCTEMbI YIIPABJIEHUSI XUMHYECKUMHU MPOU3BOICTBAMM»

1 eab AMCUMIUIMHBI — HAYYUTh CTYACHTOB TEOPETUUYCCKUM 3HAHUSIM B 0OJIACTH CO3JIaHMS
ABTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS MPOU3BOACTBEHHBIMU U TEXHOJOTUYECKUMH MPOLIECCAMH,
TEOPETHYECKUM OCHOBAaM COCTABJICHHS MAaTEMAaTHYECKHUX MOJEICH W METOJOB pEIICHUs 3a1ad TEeXHUKO-
SKOHOMHUYECKOTO U KaJIEHJAPHOTO IJIAHUPOBAHUSI.

2 B pe3yabTare n3y4eHHs IJMCHUILIHHBI 00YYAIOIIUICS 10JI2KEH
Obaaoams cleqyomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:
[K-1.2, I1K-1.7, IIK-1.8, ITIK-1.9, TIK-5.1, I1K-5.2, I1K-5.3
3namo:

— OCHOBHBIC TIOHATHSA B 00JAacTU CO3MaHUS U (DYHKIMOHHPOBAHUS WHTETPHUPOBAHHBIX
CUCTEM YIPAaBJIECHUS XUMUYECKUMHU TPOU3BOICTBAMM;

— MaTeMaTUYeCKHe MOJEIM M METOJbl PELICHUS 3aJad TEeXHUKO-DKOHOMHYECKOTO HU
KaJICHIapHOTO MJIaHUPOBAHUS;

— OCHOBHBIC ()YHKIIMOHAJIBHBIE BO3MOXKHOCTH, mporpamMmubie cpenctBa SCADA-
CHUCTEM.
Ymemy:

— pemarh 3aJayd  TEXHMKO-d)KOHOMHUYECKOTO U KaJeHJApHOTO IUIAaHUPOBAaHUA C
UCIIOJIb30BAHUEM aHATUTUYECKUX METO/I0B U MPOTrPAMMHBIX CPE/ICTB;

— paspabateiBaTh ipoekThl ACY TII B cpene SCADA-cucrem.
Braoems:

— HaBbIKAMU HCIIOJIb30BaHMUSI METOJOB M CPEACTB JMHEHMHOIrO MpOTrpaMMHUpPOBAHUS IS
peuieHus 3a/1a4 TEXHUKO-3KOHOMHYECKOT0 U KaJeHAAPHOIO IIJIAHUPOBAHUS;

— HaBBbIKAMHM KCIOJIb30BAHUS HHCTPYMEHTAIbHBIX MNporpaMMHbiXx cpeactB SCADA-
CUCTEM ISl MPOEKTUPOBAHUS CUCTEM YIIPABJICHUSI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue. llenn n 3amaun kypca. KpaTkuii uctopudyeckuii odepk co3gaHusi. OCHOBHBIE TOHSTHS,
OIpeeNIeHus, TEPMUHOJIOTUS.

Paszoen 1. Cmpykmypa u ¢hyHKyuonaivhvie 803MOHCHOCMU UHMESPUPOBAHHBIX CUCTEM YRPAGIeHUS
XUMUYECKUMU NPOU3B0OCMEAMU

1.1. HWepapxuueckass CTPYKTypa HWHTETPUPOBAHHBIX CHCTEM YMPABICHUS XUMHUYECKUMH
npousBojacTBaMH. CTpyKTypa M (PyHKIIMOHAIbHBIE BO3MOXKHOCTH MHTEIPHUPOBAHHBIX CHCTEM YIPABICHHS
KPYITHOTOHH@XHBIMA ~ HENPEPbIBHBIMK U MHOTOACCOPTUMEHTHBIMH ~ THMOKMMHM  XMUMHYECKUMU
IIPOU3BOJICTBAMH.

1.2. ABTOMaTH3UpPOBAHHBIE CUCTEMBI YIPaBICHHUS MPOU3BOJACTBeHHBIMU TMporeccamu (ACY IIIT).
OcHoBHble (yHKIMOHANBHBIE BOo3MOkHOcTH ACY IIII. COop M XpaHEHHE MAaHHBIX; YIpaBlICHUE
MIPOM3BOJCTBEHHBIMU MpOIlECCAMU, pecypcaMd U (OHIAMH; OIEpaTUBHOE IJIAHWPOBAHUE; YIpaBJICHHE
KauecTBOM Ipoaykuuu u ap. [Tpumeps! peanuzanuu ACY I1I1 B XuMHU4eCKON IPOMBILUIEHHOCTH.

1.3. ABTOMaTH3MpPOBAaHHBIE CHUCTEMBI YIpaBiCHUs TexHojornueckumu mporeccamu (ACY TII).
Oranbl pa3BUTHA. ApPXUTEKTYypa, (QYHKUWH, pexuMbl paboTel. Texuuueckue cpeactsa ACY TIL:
KJaccudukanus, QyHKINOHAIbHBIE, TEXHOJOTHYECKHE, METPOJIOTHYECKIE U KOHCTPYKTUBHBIE TpeOOBaHUs
K BbIOOpy. KoHTposiepsl BBO/A/BBIBOAA: CTPYKTypa, Ha3HAaYCHHWE MOJYJed aHAJIOrOBOTO M JUCKPETHOTO
BBOJa/BhIBOSA. [Iporpammupyemsie  normueckue koHtposwiepel (IIJIK):  dyakumm, o6obmeHHas
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apXUTEKTypa, KiIaccu(uKauus; sI3bIKM MPOTrPaMMHUPOBAHMS, OCHOBHBIE MPOU3BOAUTENH. [IpoMbIIIICHHbIE
CeTH Iepefayd JaHHBIX: IOHATHE, BHJIbI, CPABHUTEIbHAS XapaKTEPUCTUKA OCHOBHBIX TOIOJIOTH,
IPOTOKOJIBI OOMEHa MH(OpMalLueil, YpOBHH OpraHM3allly B3aWMOJICHCTBUSA, CTaHAAPTHI MPOMBIILICHHBIX
ceTen. [IpoMbIlIsIEeHHBIE  KOMIIBIOTEPHI: OCOOCHHOCTH  HCIIOJHEHUS, (YHKUUH, HCIOJIb3yeMble
OTIEpALlMOHHBIE CUCTEMBI, OCHOBHBIE Ipou3BoauTenu. Peamuzamms ¢pynkuuit ACY TII ¢ ucnonb3oBaHuem
BE0-TEXHOJIOTUH.

Paszoen 2. Mooenu u memoowl pewienus 3a0a4 NAAHUPOBAHUSL NPOU3BOOCHBEHHBIX NPOYECCO8

2.1. MaTemaTnyeckas MoCTaHOBKaA 3371a4 TEXHUKO-YKOHOMUYECKOIO U KAJIEHIAPHOT'O TUIAHUPOBAHHSI.

Knaccudpukanuusa 3amay muianupoBaHusa. OCHOBHBIE YpOBHM M 3a7aud IUIAHUPOBAHUS PabOTHI
XUMHUYECKHX MPOU3BOCTB: JOJTOCPOUHBIM (IIPOTHO3UPOBAHUE U TEXHUKO-3KOHOMUYECKOE IIAHHPOBAHHE),
CpPEIHECPOYHBIH (ONMTUMAJIbHOE KalleHJapHoe IuiaHupoBanue). CroBecHas dbopMyTupoBKa H
MaTeMaThyeckas IIOCTAaHOBKAa 3a/lady TEXHUKO-3KOHOMHYECKOIO U KaJeHJAapHOro IUIaHMPOBAHMS
XUMHUYECKHUX ITPOU3BOACTB. DJKOHOMUKO-MAaTEMATUYECKUE MOJIEIH.

2.2. Meroap! penieHus 3a1a4 TEXHUKO-3KOHOMUYECKOTO U KaJI€HAapHOTO MJIaHUPOBAHUSI.

Pacuer ontumanbHOW MPOM3BOACTBEHHOW MPOrpamMMbl — 3ajada JIMHEHHOIO MPOrpaMMHUPOBAHUS.
I'paduueckuii, aHaNUTUYECKUA W UYHUCICHHBIE METOIBl pELICHHA 3aJa4 TEXHUKO-3KOHOMHYECKOTO
IJIaHUPOBaHUA. MeToabl pelIeHHus 3aJad  JUHEHHOTO MPOTrpaMMHUPOBAHUS IPU OJHOM KpPUTEPUH
ONTUMM3ALNH, B YCIOBUSAX HEONPEAEIEHHOCTH U B MHOTOKPUTEPUAIBHON MIOCTaHOBKE.

Pazoen 3. Cucmemvr coopa Oanuwvix u onepamusroco oucnemuepckozeo ynpasierus — SCADA-
cucmembl

3.1. OcHoBHbIe pyHKITMOHATBHBIE BO3MOKHOCTH SCADA-cucrem. SCADA-cucTeMbl: onpeneicHue
U OCHOBHbIC (pyHKIMH. YenmoBeKOMAaIIMHHBIA HHTEp(eiic: MoHATHE, 0COOEHHOCTH M 3Tambl pa3paboTKH,
MapKUpOBKa M O0O3HAUYEHHUs OPraHOB YIPABJICHHUS U KOHTPOJBHBIX YCTPOWMCTB, MpaBMiIa KOJWPOBAHUS
uHpopManuu. MHeMocxeMa TEeXHOJOTHYECKOro oOBeKTa: o0IIuMe 53proHOMHUYECKHE TpeOOBaHMS.
TexHUYEeCKHe U IKCILTyaTallHOHHBIE XapaKTEPUCTUKH I OlleHKH GyHKImoHanpbHOCTH SCADA-cucrem.

3.2. Ilporpammusbie cpenctBa u ucnosb3zoBanue SCADA-cucrem st npoektupoBanusi ACY TIIL
Ocuosnble 3tansl npoektupoBanud ACY TII ¢ ucnonb3zoBanneM SCADA-cucteM. YipaBiieHue uyepes CeTh
HuTepuer. O630p HanboIiee pacpocTpaHEHHBIX OTEUECTBEHHBIX 1 3apyOekHbIX SCADA-cucrem.

3.3. Cucrema cbopa nanubix u aucrerdepckoro ymnpasieauss TRACE MODE 6. UnterpupoBanHas
UHPOpPMALIMOHHAsL CHCTeMa JJs YIpaBJICHUS NPOMBIIUICHHBIM npousBoactBoM TRACE MODE 6.
OcHoBHbIE TOHATHS. DPyHKIMOHAIbHAsA CTPYKTypa. OCHOBHBIE XAPAKTEPUCTHUKH, COCTAaB M HA3HAYCHHE
OTJENBHBIX MoJyJei. ONBIT UCHONB30BAHUS B PA3MUYHBIX O0JACTAX MPOMBIIUIEHHOCTH. CTpyKTypa
npoekta B TRACE MODE 6. KommoHeHTBl mpoekTa: y3en, KaHai, arpuOyr. AprymeHTtsl. Co3gaHue
KaHAIOB B y3JlaX TMPOEKTa, CBA3b C HWCTOYHUKAMU/TIPUEMHUKAMH JaHHBIX. ABTOIOCTPOCHHUE.
Marematnueckuii anmapatr TRACE MODE 6: a3biku nporpaMMHUpOBAaHMSI aJITOPUTMOB YIIPABJICHUS,
ocobeHHOCTH TpuMeHeHus. Pemaktop mnporpamm. Penmaktop aprymenToB. IlepeMeHHBIE, KOHCTaHTBHI,
dbyakuun. Tuner manaeix. Penakrop rpadgudeckux sxkpanoB TRACE MODE 6: skpansl, ciiou, rpadgudeckue
3IIEMEHTBI, TpapUuecKue 0ObEKTHI.

4 O0bem yueOHOH THCHUILINHBI

O0beM TMCUMTLTHHBI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHUILIHHBI 6 216 162
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,7 96 72
Jlexun 0,45 16 12
[Ipaktrueckue 3ausrus (I113) 0,45 16 12
Jlabopartopusie pabots (JIP) 0,9 32 24
Kypcogas pabora (mpakTHyeckue 3aHsATHS) 0,9 32 24
CamocrosiTesbHasi padoTa 2,3 84 63
KonrtakTHas camoctosTenbHas pabora 2,3 0.4 0.3
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CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHbI | 836 | 627
Bua konTpoJis: KypcoBasi paGora
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUYHAas aTTECTAIHS 1 0.4 0.3
ITonroroBka K 9K3aMeHY. 35.6 26.7
Bujx nTOroBOro KOHTpoOJIs: JK3aMeH

5.4 IIlpakTuka

AHHOTanuA padoyeil nporpaMmbl Y4eOHON NPAKTHKU: 03HAKOMUTEIbHON NPAKTUKHU

1 Ileab NMPaKTHKM — TOJTYYEHHE CTYIEHTAMU OOIIMX IPEJICTaBICHHH 00 OCHOBHBIX ammaparax
XUMHYECKHX TPOU3BOJACTB M METOJAaX XHMHUYECKONW KHOEPHETHKH, 3HAKOMCTBO C OCHOBHBIMU BHUIAMH
NeSITeIbHOCTH YYEOHBIX M HAy4YHBIX IOJApa3AeiCHUN YHUBEPCUTETA, a TaKXKE IOJy4Y€HUE IEePBHYHBIX
npoecCHOHANBHBIX YMEHMM M HAaBBIKOB IYTEM CAMOCTOATEIHLHOTO TBOPYECKOTO BBIMOJHEHUS 3ajad,
IIOCTaBJICHHBIX ITPOrPaMMOM IIPAKTUKH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA J0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIIK-2.9, OIIK-2.10, OIIK-2.11, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7,
OIIK-3.8, OIIK-3.9, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14, OIIK-3.15, OIIK-3.16,
OIIK-3.17, OIIK-3.18, OIIK-4.1, OIIK-4.2, OITK-4.3

3nams:

— OCOOCHHOCTHM OpraHu3ali y4yeOHOM M HayyHOW NEeATeNbHOCTH B Jaboparopusix, Kadeapax H
noapaznenenusx PXTY;

— OCHOBHBIE BHJBI JIADOPATOPHOTO M  TEXHOJOTHYECKOro O0OpYHAOBaHUS, KOHTPOJIHHO-
U3MEPUTENBHBIX MPUOOPOB, 00IACTH MX MCIIOJIE30BAHMS,

— OCHOBHBIC TEXHOJOTHUYECKHE MapaMeTpbl XMMHUKO-TEXHOJIOTMYECKHX IPOIECCOB, CIOCOOBI WX
KOHTPOJISI U YIIPABJICHUS;

— OCHOBHBIE MAaTEMAaTHYECKHE METOAbl O00pa0OTKH OSKCIEPUMEHTAIBHBIX HAaHHBIX W HX
UCIIOJIb30BaHKE B y4eOHOM TIpoIIecce;

Ymemn:

— TPOBOJUTH MOMCK MH(OPMAIMK C UCIOIH30BAHUEM OTKPBITHIX 0a3 JaHHBIX U MH()OPMAITMOHHBIX
CUCTEM I10 BRIOPAHHOMY HAIIPABJICHUIO MCCIIEIOBAHUHN M CPAaBHEHUE UX C IKCIIEPUMEHTAILHBIMH JTaHHBIMU;

— TPUMEHSTh TEOPETUYECKUE METOJbI aHaKM3a W 00paOOTKH MCXOIHBIX JaHHBIX C JIAOOPATOPHBIX
YCTAHOBOK C MCITOJIb30BAaHHEM CTaHJAPTHOT'O MPOTrPAMMHOTO 00ECTICUSHHUS;

Braoemy:

— HaBBIKAMH HCIOJB30BAaHUS CTAHIAPTHBIX KOMITBIOTEPHBIX TpOTpaMM Uit 00paboTKH
IKCIIEPUMEHTATBHBIX JTaHHBIX;

— HaBBIKAMH W3JIOKCHHUS TOTYYCHHBIX 3HAHUH B BHJIE OTYETA O MPOXOXKICHUH TPAKTUKHU, OTIMCAHHSI
HCXOJIHBIX MaTepUaIoB, 1a00paTOPHOTO 0OOPYAOBAaHUS, U U3MEPEHUS ITAPAMETPOB MPOLIECCOB.

3 Kpartkoe conep:kaHue NPaKTHKH

VYyeOHasi MpakTUKa: 03HAKOMUTENbHAS MPAKTHKA MPOBOIUTCS B 4 cemecTpe B (hopMe TeOpeTUUECKUX
3aHATUI U DKCKYPCHUH.

1. O3HakomJieHHE C UCTOpUMEH U HANpaBICHUSIMH JEATEIbHOCTH YYEOHBIX U HAay4HbIX
nonpaszaeneHuit  kadenpbel KuOEpHETUKH XUMHKO-TexHojormueckux mporeccoB (KXTII) dakynbrera
u(GpPOBBIX TeXHOJNOTUNA U XxuMmuueckoro nHxuHupura (LlnTXuH), HeHTpa KOJIIEKTUBHOTO MOJB30BAaHUS U
JIPYTUX MECT MPOBEICHUS MTPAKTUKHU.

2. Tlocemienne u 03HaKOMJIEHHE C JJA0OPATOPUSMHU TTOAPA3ACIICHUM.
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2.1. ITocemienue 1abopatopuii IeHTpa KOJUICKTUBHOTO Toyb3oBanus PXTY um. JI.M. Menneneena:
AJIEKTPOHHOM MHKpockormuu (DOM), aromHo-abcopOumonHoi cnekrpockonuu (AAC), MoOJEeKyIsIpHOI
ornrruueckoit ciekrpockomuu (MOC).

2.2. Ilocemenne kadeapbl KHOSPHETUKH XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB:

- 1abopaTropun MOJIEIHPOBAHUS XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB, OCHAIICHHON YCTaHOBKAMH
THTIOBBIX XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB (TETNIO0OMEHHBIX, MAaCCOOOMEHHBIX, PEAKIIMOHHBIX );

- mabopaTtopuu yIpaBIEHUS XUMUKO-TEXHOJIOTHYECKUMHU TPOIECCAMH U CUCTEMaMH, OCHAIEHHOW
COBPEMEHHBIMH CHCTEMaMH LU(PPOBOTO YIIPABICHUS;

- XUMHUYecKoW nabopaTopuy, OCHAIICHHONW XHWMHUYECKUMHU CTOJAaMH, BBITSDKHBIMHU IIKadami,
o0opyoBaHNEM U PUOOpaMH 7Sl IPOBEACHUSI XUMUYECKHUX YKCIIEPUMEHTOB;

- nabopaTopuM COBPEMEHHBIX CpEICTB aBTOMAaTH3allMd, OCHAIIEHHOH 4 KOMIIbIOTEpaMH,
JEMOHCTPAIIMOHHBIM CTEHJIOM IO 3aKOHaM PETYIHPOBAHUS, POOOTU3MPOBAHHBIM MAHHUITYIIATOPOM — JUISI
POBEJICHUS JIaOOPATOPHBIX HAYYHO-HCCIIEA0BATEIbCKUX PAOOT M OpraHu3aluy NPaKTHKHY;

- JabopaTopuM WHHOBAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH IS OpraHU3allid Hay4dHO-
HCCJIEIOBATENbCKOM pPadOThl, BKIIIOYAIOLIEH KOMIBIOTEPHOE OOOpYAOBaHHE U CPEACTBA OPITEXHUKH,
00BEIMHEHHBIC B JIOKATBHYIO BEIYUCIUTEILHYIO CETh C BEIXOJOM B CETh MIHTEpHET.

2.3. Tlocemnienre y4eOHBIX M HAyYHBIX TOJpa3eieHuii GakynbpTeTa U yHuBepcuTera. O3HaKOMIICHHE
¢ (YHKUMOHAJIbHBIM Ha3HAYCHHUEM, NMPUHLIUINAMH paboTHl J1aOOpPaTOPHOrO OO0OPYJOBaHUS, YCTAHOBOK H
AQHAIUTUYECKUX prudopoB u BBICOKOITPOU3BOIUTEIILHOTO CBEPXMOIIHOTO KOMIIBIOTEpA
(mpomusBoautenbHOCTHIO 4 TFlops) mist KOMITBIOTEPHOTO MOJIEIIMPOBAHHUS.

3. IloaroroBka oT4era O MPOXOXKACHUN y4eOHOW MPAKTUKU: 03HAKOMUTEIbHON MPAKTHKH.

TpeboBanus, MpeabABIsIEMbIE K HAMMMUCAHUIO U TIPEICTABICHUIO OTUYETA.

KonkperHoe conepxkanue y4eOHON TMPAKTUKH: O3HAKOMUTENBHONW TPAKTHKH OMpPEIesieTCs
WHIUBHUIYAIbHBIM 3aJlaHUEM OOydJaromerocss ¢ y4€TOM HMHTEPECOB M BO3MOXXHOCTEH Kadeapbl WiIu
OpTraHM3aIiy, IJIe OHa MpoBoAUTCI. HIUBUAYaTbHOE 3aJaHue pa3padaThiBacTcs MO MPOPUITIO H3ydaeMon
porpamMmbl OakajiaBpuara.

[TogroroBka oTueTra BKJIIOYAET OMHCAHUE M CHUCTEMATHU3ALMIO PE3YJbTATOB, MOJIYYCHHBIX MpPU
MOCEUIEHUH TMMOJPA3ACIICHUI W BBIMOJHCHUN WHAWBUYAJIBLHOTO 3aJaHus MOATPYNIION CTYyAEHTOB U3 2-3-X
YeJIOBEK M0 TeMaTUKE UCCIIeOBaHUS Kadeap.

4 O0beM NPaKTUKHU

O0beM NpakTHKHU
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: - - -
CamocrosiTesbHasi padora 3 108 81
B TOM 4HcCJIe B (hOpMe MPAKTUUECKON MOATOTOBKHU: 3 108 81
KoHnrtakTHas camoctosTenbHas pabora 3 0.4 0.3
CaMocCTOsITENbHOE N3YUYEHHE PA3AeIOB IPAKTUKHU 107.6 | 80.7
Bua koHnTpoJis: 3a4eT C OLICHKOH

AHHOTanua padoyeil nporpaMmmbl_LIpon3BoOACTBEHHON NPAKTUKH: TEXHOJIOINYECKOM (IPOEKTHO-
TEXHOJO0THYeCKOi) MPAKTUKHU

1 Hegb NpakTHKM — TOJNXy4eHHE NPOPECCHOHATBHBIX YMEHMH M ONbITa MPOQecCHOHATBHOMN
JEATCIIBHOCTH IIYTEM CaMOCTOATEIBHOTO TBOPYECKOTO BBIIIOJIHEHHS 3a/a4, MOCTABJIECHHBIX IPOrpaMMOMU
IIPAaKTUKHU, CBS3aHHBIX C IPAKTUYECKUM H3YYCHUEM TEXHOJIOTMYECKHUX LUKIIOB IPOU3BOJCTB PA3IUYHBIX
BUJOB XHUMHYECKOM NPOAYKIHMH, CTPYKTYpbl HpPENNpPUATHS, METOJA0B U OCOOCHHOCTEH YIPaBICHUS
IPOM3BOJICTBEHHBIM IporieccoM. POpMHUPOBaHUE Y 00YYAIOIIETOCs CIOCOOHOCTH OCYIIECTBIISATh SHEPro- U
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pecypcocOeperaroniiuii - TeXHOJIOTUYECKUN TPOIeCC MPOW3BOJACTBA PA3IUYHBIX BHJIOB XHMHUYECKOM
MPOIYKIIUH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA T0JIKEH

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKCHUS:

YK-2.1, YK-2.3, VK-2.6, YK-2.8, IIK-1.1, TIK-1.2, [1IK-1.3, TIK-1.4, [1IK-1.5, TIK-2.1, I1K-2.2, TIK-
2.3, IIK-3.1, I1K-3.2, TIK-3.3, [IK-4.1, I11K-4.2, [IK-4.3, I1K-5.1, TIK-5.2, [1IK-5.3, TIK-6.1, I1K-6.2, ITK-6.3

3namo:

— TEXHOJIOTUYECKHE TPOILECCHl M OCHOBHOE TEXHOJIOTMYECKOe O0OpYAOBaHME, HCIOIb3yeMOE B
XUMHUKO-TEXHOJOTUYECKUX ITPOU3BOJICTBAX;

— OCHOBHBIE MPHUHIIUIBIL, METOABI U (HOPMBI KOHTPOJIS TEXHOJIOTHMYECKOIro Mpollecca M KadecTBa
IPOIYKLHH;

— OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHl 10 CTaHAApTU3aUUMH M CepPTU(UKALUU TPOIYKIHH
XUMHUYECKHUX TPEIIPUITUN;

— MpaBWJIa TEXHUKU 0€30IaCHOCTH M MPOHM3BOJICTBEHHOM CAaHUTApUU; OPraHU3ALMOHHYIO CTPYKTYPY
PEIPUITHS;

Ymemn:

- NPOBOAUTH AHAJIU3 TEXHOJOTHMUYECKUX IPOILECCOB, TEXHOJOTMYECKOro O0OpYyIOBaHUS, XUMHUKO-
TEXHOJIOTHYECKHUX CHUCTEM KaK 00BEKTOB MOJEIMPOBAHUS, TPOESKTUPOBAHUSI, ONTUMU3ALINY U YIIPABJICHHUS;

- MPUMEHATh Ha MPAKTUKE TEOPETHUYECKUE 3HAHHS B OOJACTH MATEMaTHYECKOTO0 MOACITHPOBAHMS
SHEPro- U pecypcocOeperammnx XuMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

— QaHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, pEaJIU30BbIBATH HA IMPAKTHKE TpPEOOBaAHUS
HOPMAaTHUBHOM JOKyMEHTAallMM B O0OJIAaCTH CO3JaHUS DHEPro- U pecypcocOeperaronmx IMpoleccoB B
XUMHUYECKON TEXHOJOTHH, HePTEeXUMHUU U OMOTEXHOJIOTHH.

Braoemw:

— METoJaMH MPOEKTUPOBAHHS TEXHOJOTMYECKUX JIMHUH U Toadopa TEXHOJIOTUYECKOTO
000pyJIOBaHUS, METOJAMH YIPABJICHUS TEXHOJOTHUYECKUMH TMpOLEcCCaMd U BBIOOpPAa MPOrpaMMHO-
anmnapaTHbIX CPEJCTB KOHTPOJIA U YIIPaBJICHUS TEXHOJIOTMYECKUMHU MPOLIECCaMH;

- METOJaMU IPOBEJAEHUS BBIYMCIUTEIbHBIX JKCIIEPUMEHTOB C HMCIOJIb30BAaHUEM CTAHJAPTHOTO U
CHEINAIM3UPOBAHHOTO MTPOrPaMMHOT0 OOecTieueHus;

— CHnocOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISTH TEXHOJOTMYECKHH IPOLECC B COOTBETCTBUH C
periaMeHTOM.

3 Kparkoe conep:kaHue NPaKTHKH

[IpousBojacTBEeHHAss  MpakTHKAa:  TEXHOJOTHMYeckas  (MPOEKTHO-TEXHOJOTMYecKasl)  MpaKTHKa
HalpaBjIeHA Ha 3aKpeIUICHWE TEOPETHUECKUX 3HAHUHM, IOIyYECHHBIX OOYYaIOUIMMHUCA TpPU HU3YyYCHHH
nporpaMmel  OakanaBpHara, U pa3BUTUE Yy OOy4arouMxcs HaBBIKOB HayYHO-HUCCIIEI0BATEIbCKON
JESATENBHOCTH.

[Ipou3BocTBEHHAs MPAKTUKA: TEXHOJIOTHYECKas (IPOEKTHO-TEXHOJIOTUYECKas) MPaKTHKa
COCTOMT M3 JIBYX 3TaIOB:

— 03HAKOMJIEHHE C TEXHOJIOTUEHN IIPOM3BOACTBA U MECTOM IPOU3BOJCTBEHHON IIPAKTHUKHY;

— MPAKTUYECKOE OCBOEHUE TEXHOJIOTMYECKHUX MPOLIECCOB U METOI0B X KOHTPOJISl Ha MPEANPUATHUIX
XUMHUYECKON MPOMBIIIJIEHHOCTH HA OCHOBE H3Y4YEHMsI TEXHOJIOTMYECKUX PEIrJIaMEHTOB IIPOM3BOJCTB,
IPOBEJICHUE MOJIECIUPOBAHUS XUMHUKO-TEXHOJOTHYECKUX TIPOLECCOB C HCIOIb30BAaHUEM CTaHAApTHOIO
IpOTrpaMMHOTr0 oOecrieueHus (MHANBUAYAIbHOE 3aJaHHE).

1. O3HakoMJICHME C TEXHOJIOTMEW MPOU3BOJCTBA OCYHIECTBISIETCA B BHUJIE OSKCKYpCHl Ha
OPEINPUATHS COOTBETCTBYIOMIETO MPOoduis. A TakkKe MyTeM HU3Y4YEeHUs TEXHOJIIOTUYECKUX M TEXHHUYECKUX
JOKYMEHTOB, IMPEIOCTABISIEMbIX OpraHM3alMsIMH — MECTaMH [POU3BOJICTBEHHON mpakTuku. [Ipu
MOCEIICHUHN TPEANpUATUs (OpraHu3aluu) U O3HAKOMJICHHS C JIeATENIbHOCTBIO OOBEKTa HCCIIEIOBAHMS
oOyuarouiicst JOJKEH coOpaTh MaTepual, HEOOXOAUMBIH /171l TOJTOTOBKU OTYETa MO MPAKTHKE.

OT4eT 1o MpaKkTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPaBKY O MPEANPUSITHH;

- HOMEHKJIaTypy BBIITYCKaeMOM NPOAYKLIUN;

- BUJIbI 1 HOPMBI pacxoia ChIpbEBbIX MaTEPHUAJIOB;
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- OIIMCAaHKUE OCHOBHBIX TEXHOJIOTMYECKUX MPOLECCOB IIPOU3BOCTBA;

- METOJbI KOHTPOJI TEXHOJIOTHYECKUX TApaMETPOB IIPOLECCOB;

- MEpONpHUATHS IO YCTPAHEHHIO OTKIOHEHWMH (HapYIICHWH) PEKUMHBIX IapaMeTpoB pabOThI
000pyIOBaHUS M TEXHOJIOTUYECKUX MTPOLIECCOB;

- METO/Ibl 6€30I1aCHOTO BEJICHHS TEXHOJIOTUYECKHUX MPOLIECCOB;

- XapaKTepUCTHKN UCTOYHUKOB BEIOPOCOB, COPOCOB U 00pa30BaHUs OTXO/0B Ha NPEANPUATHH;

- METO/bI U CPEJCTBA 3aLIUTHI OT BPEIHBIX HETATUBHBIX (PaKTOPOB Ha MPEIIPUATHH;

- OIIMCaHMUE CPEACTB ABTOMATU3alluU U YIIPABIICHUS IPOU3BOICTBOM M XapAKTECPUCTUKHA TEXHHUUECKUX
u JIp.

2. IlpakTnyeckoe OCBOEHME TEXHOJOTMYECKUX IIPOLIECCOB HA KOHKPETHOM IPEANPHUATHH
00y4aroIuicss OCYIIECTBISIET B COOTBETCTBMM C WHIUBUAYAIbHBIM 33JaHUEM IO IPAKTHKE, KOTOPOE
BKJIFOYACT:

- I3y4YCHHUE aCCOPTUMEHTA BBIITYCKA€MOW MPOYKIUH, UX BUIOB U MapoK;

- tpedoBanuss ['OCT P wu npyroil HOpMaTHMBHOW JOKYMEHTAIlMM K KadyeCTBY BBIIYCKaeMOM
MPOAYKIHH;

- U3YYEHHE CHIPHEBBIX MATEPUAIOB U METOIOB BXOJHOI'O KOHTPOJI Ka4eCTBa;

- METOJBbl U METOJUKH NPOBEACHMS HCIBITAHUN M KOHTPOJS KavyeCTBa XMMHYECKOM NMPOLYKLHUH H
Pa3JIMYHBIX BUJIOB €€ OIIaCHOCTEM;

- U3y4EHHUE NMapaMeTPOB TEXHOJIOTMYECKOI 0 MpoLecca, IPelyCMOTPEHHBIX B PETIIAMEHTE, U METO0B
€ro KOHTpOJIS;

- [oApoOHOE OINUCaHME BUAA U TUNA O00OpYNOBaHMA [UId OCYILECTBIECHUS KOHKPETHOI'O
TEXHOJOTMYECKOI0 IIPOLECCa;

- H3y4E€HUE METOJOB KOHTpPOJII M JIMarHOCTUKM HEHCIIPABHOCTEH M OTKa30B 000OpYLOBaHMI,
KOHTPOJIbHO-U3MEPUTENBHBIX TPHUOOPOB U JIp.;

- JefcTBUA OOCITYKMBAIOLIET0 IMepcoHajla MPU Ype3BbIYAMHBIX CUTyallUIX HA OCHOBE H3Y4YEHHUs
TEXHOJIOTMYECKUX PEIVIAMEHTOB U IIAHOB JIOKAIM3ALUU U JIMKBUIALMKA YPE3BBIYAHBIX CUTYALIU;

- U3y4eHHEe (PYHKIMOHAIBHBIX BO3MOXHOCTEH CIEIUATU3UPOBAHHOIO MPOrPaMMHOIO OOecredeHus
JUIl  pelleHus 3aiad MOJCIMPOBAHUsA, ONTUMU3ALMHU, IPOCKTUPOBAHUA M YIPABICHUS XUMHKO-
TEXHOJIOTUYECKUMHU TPOLECCAMU M CHUCTEMaMH U TNpPUOOpETEeHHE NPAaKTUYECKUX HABBIKOB pPa0OThI C
UCIIOJIB30BAaHUEM OJHOT'O WJIM HECKOJIBKUX IPOTPAMMHBIX CPEJICTB.

ITpy BBIMONHEHUN MHIUBUAYAJIBHOIO 33JaHMs CTYICHT JOJDKEH cOoOpaTh MaTepuaibl IO CTPYKTYype
OPEANpUSATH, METOJaM YIPABJICHUS, CHUCTeMe CObITa TOTOBOW MPOIYKIMH, METOJaM KOHTpOJIS H
YIPAaBICHUS KA4eCTBOM OKDPYKAIOIIEH Cpelbl Ha NPEIIPHUITHH, BO3MOXHBIM TEXHOJOTHYECKUM
HapyILIECHUsAM U OTKJIIOHEHUSM U Jp.

4 O0beM NPAKTHKH

O0beM NpakTHKH
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: - - -
CamocTosiTesbHasi padora 3 108 81
B TOM 4HcIe B popMe MPAKTUYECKON OJATOTOBKHU: 3 108 81
KonrtakTHas camoctosTenbHas pabora 3 0.4 0.3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeSIOB MPAKTUKHU 107.6 | 80.7
Buja koHTpOJIA: 3a4eT ¢ OLCHKOMH

AHHOTanuA padoyeil nporpaMmMsbl IIpoN3BOACTBEHHOM NPAKTHKH: HAYYHO-HCCIEI0BATEIbCKOM
pPadoThI
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1 Heap nmpakTuku - GopMHpOBaHHE HEOOXOAMMBIX KOMIETCHIUN JUTsl OCYIIECTBICHHS HAy4HO-
HCCIIEIOBATEIIbCKOM  JIEATEIbHOCTA IO  HAIPaBIICHUIO  MOJATOTOBKH 18.03.02 OHepro- wu
pecypcocOeperaroiue npouecchl B XMMHUECKOW TEXHOJIOTUH, HeTeXUMUHN 1 OMOTEXHOJIOTUH TIOCPEICTBOM
IUTAHUPOBAHUSI W  OCYIIECTBJICHUS OKCIEPUMEHTABHOM JESTETbHOCTH HAa OCHOBAaHUM HU3YyYEHHBIX
JUCLHUIUIMH, B TOM YHCIIE CIICIIUATIbHBIX, U CAMOCTOSITEIbHO U3y4eHHON HH(pOpMAIIHH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUiCA 0JIKEH

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-4.2, [IK-1.1, T1K-1.2, [IK-1.3, TIK-1.4, I1K-1.5, TIK-
1.6, I1IK-1.9, T1K-2.1, T1K-2.2, T1K-2.3, T1K-3.1, [1K-3.2, [1K-3.3, [1K-4.1, [1K-4.2, [1K-4.3, [IK-5.1, TIK-5.2,
[1K-5.3, TIK-6.1, I1K-6.2, TIK-6.3

3nams:

MOPSAIOK OpraHu3alluy, IUIAHUPOBAHHMS U TMPOBEJIEHUS HAay4YHO-HCCIEAOBATEIbCKUX pPadoT C
UCIIOJIb30BAaHUEM TTOCIIETHUX HAYYHO-TEXHHUUECKUX JOCTIKEHHH B JaHHOM 001acTH;

— TEOPETUYECKHE OCHOBBI U METOJIbl MAaTEMAaTUYECKOT0 MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX
IPOIIECCOB U CHCTEM, aHAIM3a U 00pabOTKK MHPOPMAITUN U IPUMEHATH 3TH 3HaHUS HA MIPAKTUKE;

— CBOMCTBAa XMMMYECKHX 3JIEMEHTOB, COCAMHEHHI M MaTepuajoB Ha UX OCHOBE Il PELICHHS
HAyYHO-UCCIIEIOBATEeNbCKUX 3a]1a4;

Ymemn:

— OCYIIECTBIATHh IMOUCK, 00pabOTKY M aHAIM3 HAyYHO-TEXHUYECKON HHGOpMAIMU TI0 MPOPHUIIO
BBITIOJIHSIEMON pabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUM;

— paboTaTh Ha COBPEMEHHOM JIA0OPATOPHOM M KOMITBIOTEPHOM OOOpYIOBAaHUH, OPraHM3OBHIBATH
IIPOBEJICHNE SKCIIEPUMEHTOB U UCIIBITAHUH, IPOBOJUTH UX 00PaOOTKY U aHAIU3UPOBAThH PE3Y/bTAThI;

— TPUMEHSTh TEOPETUYECKHE 3HAHUS, IIOJIyYCHHbIE IPH M3YYEHHH ECTECTBEHHO- HAyYHBIX
JUCIUIUIMH U METOAbl MAaTEMAaTUYECKOTO MOJIEIIMPOBAHMS JIJISl aHATIN3a HKCIIEPUMEHTAIbHBIX TaHHBIX;

Braoemy:

CIOCOOHOCTBIO peIlaTh MOCTaBJIEHHBIE 3a/ayM, HCIONb3ysd YMEHHS U HaBbIKM B OpraHHU3alUH
HAYYHO-UCCIIEIOBATEIbCKUX M TEXHOJIOTHYECKUX PadoT;

— CHOCOOHOCTBIO M3Yy4aTh HAYYHO-TEXHMUYECKYI0O HMH(OpPMAIMIO, OTCUECTBEHHBIM M 3apyOeKHBIH
OTIBIT 10 TEMATHKE UCCIIEAOBAHUS.

Iloocomosums u npedcmasums K 3awume HAYIHO-HCCIENOBATEeNbCKylo pabory (HUP),
BBIMIOJTHEHHYIO HAa COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKHM U TEXHUKH U COOTBETCTBYIOLIYIO BBIOPAaHHOMY
HaIlpaBJICHUIO MOATOTOBKHU U Mporpamme ooydenus. B npexacrasiennoii k 3ammure HUP 1omkHBI MONTyduTh
pa3BUTHE 3HAHUS M HABBIKU, MOJYYEHHbIE 00yYaIOUIMMCS TP OCBOCHHUH MPOrpaMMbl OakanaBpuara, B TOM
4yyCie TPU HM3YYEHUHU ClenualibHbIX AucuuiuivH. lIpenacraBnennas k 3amure HUP nomxxa comepkath
OCHOBHBIE TE€OPETHYECKHUE TMOJOKECHUS, IKCIEPUMEHTAIbHBIE PE3YNIbTAThl, NPAKTUYECKUE TOCTHXKCHUS M
BBIBOJIBI M3 pabOTHI.

3 Kpartkoe coaepxxanne NPpaKTHKHU

BrinosiHeHUE U peaCTaBICHUE PE3YIbTATOB HAYUYHBIX UCCIEAOBAaHMIA.

BelInonnHeHne Hay4HBIX UCCIIETOBAHUN.

CocraBnenue nporpammsl uccienoBanus. CTpykTypa U Cojep:KaHWe OCHOBHBIX pa3/IesioB OTYETa O
Hay4YHO-HCCIIeI0BaTeNIbCKOU padoTe.

dopmynupoBaHUe IENe U 3a7a4 WCCIEAOBaHUS;, COCTABICHHE AHATUTHYECKOro 0030pa Mo Teme
UCCIIeIOBaHMs; BBIOOp A(PGEKTUBHBIX METOJOB M METOAMK JOCTIKEHHS IKEIaeMbIX pe3ylbTaToB
HCCIIEIOBAHUSL.

[IpoBeneHne COOTBETCTBYIOLIIUMX OJKCIEPUMEHTOB I TOJYYEHHsS] MPAKTHUYECKUX pe3yJIbTaToOB;
aHaJIU3, UHTEpIIpeTanust U 0000IIeHNe Pe3yIbTaTOB HCCIEA0BaHus; (OPMYIUPOBKA BBHIBOJIOB; HAIIMCAHHE
oT4eTa.

[ToaroroBka Hay4yHOro HOKIaAa U NPE3CHTALIUH.

4 O0beM NPAKTHKH

Bun yueOHo# padoThI O0beM NpaKkTHKHU
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3E Axkan. | Actp.
4. 4.

OO0uasi Tpy10€eMKOCTh NPAKTHKHA 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2.67 96 72
B TOM 4HcJje B popMe NPaKTHYeCKO# MOATOTOBKH: 2.67 96 72
Bux korTakTHO#M paboTh! — [IpakTHUeckue 3aHsATHS: 2.67 96 72
B TOM 4YHCJIe B (popMe MPaKTUUECKON MTOATOTOBKHU: 2.67 96 72
CamocrosiTesbHasi padoTa 3.33 120 920
B TOM 4HcCJIe B (hOpMe MPAKTUUECKON MOATOTOBKHU: 3.33 120 90
KonrtakTHas camocrosiTenpHas pabora 0.4 0.3

3.33
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB MPAKTUKHU 119.6 | 89.7
Buja koHTpOJIA: 3ader ¢ OLeHKOM

AHHoTanus padoyei nporpammbl IIpon3BoACTBEHHON NPAKTHUKHU: MPEUIMIIOMHON NPAKTHKH

1 Hesab NpakTHKH — 3aKpEIUICHHE TEOPETUUYECKUX 3HAHUH M MPAKTHYECKUX HABBIKOB, MOJTYYCHHBIX
B Iporecce oOyueHHs MO Iporpamme OakanaBpuara; MPHOOPETEHHE MPAKTUYECKOTO OMbITa paboThI C
UCTOYHUKAMH HAyYHO-TEXHHYECKOW WH(OPMAIMK, OMNBITA IIOCTAHOBKM ¥  BBIIOJHEHHS HAy4HO-
UCCIICIOBATEIIbCKUX W PACUETHO-NPAKTUYECKUX 3a]ad; OBJAJECHUE METOJOJOTHEeH U  METOoJaMH
KOMITBIOTEPHOTO MOJICITMPOBAHUS U 00pabOTKH pe3yibTaTOB HMCCIEAOBaHMSA; cOOp, MOATOTOBKA M aHAIU3
MaTepHaJIoB MO0 TEMATHUKE BBIMTYCKHON KBaTH(PHUKAIIMOHHON paboTHI.

2 B pe3yabTaTe NPOX0o:KIeHUs MPAKTHKH 00yYAOUIUIACS T0JIKEH:

Obaaoams cleqyOmUMU KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTUKCHUS:

VYK-1.1, YK-1.2, YK-1.3, YK-1.4, VK-1.5, YK-2.3, VK-2.4, VK-2.5, YK-2.6,YK-2.7, YK-4.2, TIK-
1.1, TIK-1.2, T1K-1.3, TIK-1.4, T1K-1.5, T1K-1.6, I1K-1.7, [IK-1.8, [1K-1.9, I1IK-2.1, [1IK-2.2, [1K-2.3, TIK-3.1,
IIK-3.2, TIK-3.3, [IK-4.1, T1K-4.2, TIK-4.3, [1K-5.1, TIK-5.2, [1K-5.3, TIK-6.1, [1K-6.2, T1IK-6.3

3namo:

— OCHOBBI TEOPETHUYECKOT'O HCCICNOBAHUS W W3YYCHUS OOBEKTOB MPAKTUYCCKUX HCCIEAOBAHUN —
TEXHOJIOTMYECKUX  IPOILIECCOB, OOOpYAOBaHHSA, YCTAHOBOK XHMMHUYECKUX, HEPTEXUMUYECKUX U
OMOTEXHOJOTHYECKHUX TTPOU3BOJICTB;

— COBpPEMCHHBIE HAy4yHbIC KOHIICMIIMM B OOJACTH CO3MaHUs DSHEPro- M pecypcocOeperarmmx
MPOLIECCOB B XUMUYECKOWU TEXHOJIOTHH, HeTEXUMUU U OMOTEXHOJIOTHH;

— CTPYKTYpy U METOJIbI YIPABICHUS COBPEMEHHBIM MPOU3BOACTBOM XHMHUYECKONM M CMEXKHBIX
obJyacTelt MPOMBITIUICHHOCTH;

- METOJIbl MATEMAaTUIECKOTO MOJICITUPOBAHMS JJIs PEIICHUS 3aa4 ONTUMH3AIUH, TIPOSKTUPOBAHUS U
yIpaBJIEHUS YHEPTO- U pecypcocOeperaromMi XUMUKO-TEXHOJIOTHYECKUMH MPOIIECCAMU U CUCTEMaMU;

- METOJIbI M CPEJICTBA KOHTPOJIS M YIIPABICHUS KAY€CTBOM OKPYKAOIIEH CPEIbI;

- METOJBbl aHAJIW3a TEXHOJOTHYECKUX IPOILIECCOB KaK OOBEKTOB MOAETMPOBAHUS, ONTHUMH3ALUHN U
yIIpaBICHUS;

- COBpEMEHHBbIE HOPMATHBHBIE JTOKYMEHTHI IO KOHTPOJIO KauecTBAa XUMHUYECKOW MPOAYKIUU U
0€30MMacHOTO BEICHUS TEXHOJIOTHUECKUX TPOIECCOB;

Ymems:

— paboTaTh ¢ TEXHOJIOTMYECKON M TEXHUYECKOW NOKyMEHTallueH, MoJIb30BaTbcsd MHGOPMAIMOHHO-
CIIPAaBOYHBIM amlmapaToM, B TOM 4YHCIE C WCIOIH30BAaHUEM DJJICKTPOHHBIX OWUOIMOTEYHBIX CHCTEM,
MH(OPMaLlMOHHO-00pa30BaTEeIbHBIX TMOPTAJNOB JUIsl [OMCKAa CBOWCTB BEIIECTB U  XapaKTEPUCTHUK
TEXHOJIOTHYECKOT0 000pynoBaHusi, OpOpPMIIATh Pe3yabTaThl HAYYHO-TPAKTUIECKUX HCCIICTOBAHMIA,

— UCIOJIb30BaTh MOJy4YEHHBIE TEOPETUUECKUE 3HAHUS JUIsl MOACIUPOBAHUS, CUHTE3a U YIPaBICHUS
TEXHOJIOTUYECKUMH TPOIIECCaMU, O0OPYIOBAHUS U XMMHKO-TEXHOJIOTHUYECKUMH CHUCTEMaMH B XHMHUYECKOH,
He(PTEXUMHUYECKON U OMOTEXHOJOTHYECKON MTPOMBIIIIIEHHOCTH;
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- IPUMEHSITH METO/bI TIOMCKA MCXOJTHBIX JAHHBIX C MCIIOJb30BAaHHEM WH()OPMAIMOHHBIX CHCTEM IO
TEMaTHKE BBIMYCKHON KBaTM(PUKAIMOHHON padOTHI JUIsl MOATOTOBKH HMX U MPOBEICHUS BBIYMCIHTEIbHBIX
IKCIIEPUMEHTOB;

- HCIIOJIb30BAaTh COBPEMEHHBIE MAKEThl MPOrpaMM i pELIeHUs 3aJad  MOJCIUPOBAHMS,
ONTUMM3AINH U YIPABICHUS HEPTO- U PECypcocOeperammuMy mpoeccaMil B XUMUYECKOW TeXHOJIOTHH,
He(pTEeXUMUH U OMOTEXHOJIOTHH;

Braoemy:

HABbIKAMHU CaMOCTOSITENIbHON pPabOThl C HMCTOYHMKAMU Hay4dyHOW HHpoOpMmanuu, pedepupoBaHUs
Hay4HBIX MyOJUKaIuid, 000OIICHUSI MEPEIOBOTO OMbITA W JYUNIUX MPAKTHUK NMPUMEHUTEIBHO K OOBEKTY
UCCIICIOBAaHMS BBITYCKHOM KBaJTM(UKAIIMOHHON paboTHI;

— MeTOJaMH IMPOEKTUPOBAHMSI OCHOBHBIX M BCIIOMOTATENIbHBIX IE€XOB MPEANPUATHS XUMHUYECKOU
MPOMBINIIICHHOCTH, CIIOCO0aMH pacyeTa TEXHOJIOTHUECKOT0 000pyI0BaHUS;

- HaBBIKAMH CHCTEMaTH3alluu, oO0paboTkm u 0000IICHUS PpPe3yJabTaTOB KOMITBIOTEPHBIX
IKCIIEPUMEHTOB

3 Kpartkoe coaepxxanne NPpaKTHKHU

Tematuka npeanuIIIOMHON TNPAKTUKU CTYAEHTOB OakajaBpuara OINpeeNseTcs TeMaTHUKOW uX
BBIMYCKHON KBaNu(UKAIMOHHONW paboThl. [IpakTrka HampaBieHa Ha cOOp U TOJATOTOBKY MaTEepPUAIIOB IS
BBITMIOJTHEHUS! BBIMTYCKHOM KBAIU(PHUKAITMOHHOMN pabOTHI.

[IpenmuruioMHass TpakTHKa TMPOXOAUT B J1a0OpaTOpUSX ¥ KOMIIBIOTEPHBIX Kjaccax Ha
Beimyckatomei kadeape KXTII u apyrux HaydHbIX 1a00paTOpHUsAX, TEXHOJIOTHYECKUX TMOIPA3ICICHUIX,
uHpopmannonnbix HeHtpax PXTY um. JI. . MenneneeBa. CTyAeHTHl 3HAKOMSATCS C HAay4yHOH paboOTOM
Kadelp U B OTJENBHBIX CIydasx MPHUBJICKAIOTCS B Ka4eCTBE UCTIOJHUTENEH K PELIEHUIO OTAENIbHBIX 3a/1a4 B
pamkax BbinosHsemMbix HWP u rpaHTOB, OCBaMBalOT METOJAbl KOMIBIOTEPHOIO MOJACIUPOBAHUSA,
ONTUMM3AIINH, YIIPABICHUS] XUMUKO-TEXHOJOTHYECKUMHU MPOIIECCaMU M CHCTEMaMH; MPUOOPETaIOT HaBBIKU
MOWCKa W TOJATOTOBKM MH(OPMAINH, B TOM YHUCIIE C UCIIOJIb30BAHUEM CIEIUATU3UPOBAHHBIX 0a3 MaHHBIX,
JUTSL TIPOBEJICHUST PACUETOB 110 TEMATHUKE BBITYCKHOW KBATM(UKAIIMOHHON pabOThI, y4aCTBYIOT B 00pabOTKe
PE3yNIbTAaTOB MCCIEAOBAHUS U TTOJITOTOBKU UX K IMyOJIUKAIIUU.

Bo Bpemst npoxoskaeHus: NpeAUIIIIOMHON MPAaKTUKKU CTYIEHThl COOMPAIOT MaTepHallbl 10 TEMAaTHUKE
BBIMTYCKHON KBATM(DHUKAIMOHHON pabOThl, aHATH3UPYIOT UX, HAMEYAIOT OCHOBHBIC HAIPABIICHUS M 33Ja4d
paboThL, BEIpadaTHIBAIOT METOIOJIOTHUIO PEIICHUS ITUX 3a]1a4.

4 O0beM NPpaAKTUKHU

O0bem nNpakTHKH
Bun yueOHo# padoThI Axan, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 9 324 243
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: - - -
CamocTosiTesbHasi padoTa 9 324 243
B TOM 4HcCIe B popMe MPAKTUYECKON OJATOTOBKHU: 9 324 243
KoHnrtakTHas camoctosTenbHas pabora 9 0.4 0.3
CaMocCTOsITENIbHOE N3YUYEHHE PA3AEI0B IPAKTUKHU 323.6 | 242.7
Bua konrpoJs: 3a4deT ¢ OLEHKOM

5.5 'ocyaapcTBeHHAs HTOIOBad aTTECTANMA: BLINOJAHEHHE, NOAT0TOBKA K Npoueaype 3allluThl U
3aIMTA BBINYCKHON KBaIN(GUKANNOHHONH Pa00ThI

1 eab rocyiapcTBeHHOH HTOrOBOl ATTECTALMH: BBINOJHEHHS, MOATOTOBKHM K Ipolexype
3aI0MTHI M 3aIIUTHI BHIMYCKHONH KBaJIM(PUKANMOHHOM padoThl — BBISIBIICHUE YPOBHSI TEOPETHUYECKOW U
NPAaKTHYECKOM TMOATOTOBJICHHOCTH BBIMYCKHHKA By3a K BBIIOJIHEHHIO TNPO(ECCHOHANBHBIX 33734 H
cooTBeTcTBUs ero nmoarotoBku TpedoBanusMm GI'OC BO no nanpasnenuto nmoaroroBku 18.03.02 DHepro- u
pecypcocOeperaroniie mporecchl B XMMUYECKOM TeXHOJIOTHH, He(TeXUMHUH U OMOTEXHOJIOTHH.

165



2 B pesyabraTre MNPOXOKAECHHS TOCYIAPCTBEHHONH HTOrOBOl aTTeCTALMU: BbINOJHEHHS,
MOJATrOTOBKHU K NMpoIeaype 3alIUThl U 3aIUThI BBINYCKHON KBaJIM(PUKANMOHHOH PadOThI y CTylAeHTa
nposepsercs cGOpMUPOBAHHHOCTD CJIEAYIOIUX KOMIIETEHIU, a TaKKe CJAeAYIIMX 3HAHUM, YMEHUI
U HABBIKOB, IMO3BOJSIOIIMX OLEHUTH CTEMeHb TOTOBHOCTH OOYYaKIIMXCH K JajbHeimiei
npogeccuoHAIbLHOM 1eATeTILHOCTH.

BoimyckHuk, ocBoMBHIMK —mporpamMMmy —0OakajaBpuara, JODKEH — 0O0nagaTh  CIEIYIOIIMMHU
KOMIIETEHIUSMMU:

VYK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-1.5, VK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-2.5, VK-2.6,YK-
2.7, YK-2.8, YK-2.9, VK-3.1, YK-3.2, VK-3.3, YK-3.4, VK-3.5, VK-3.6, YK-4.1, YK-4.2, YK-4.3, YK-4.4,
YK-4.5, VK-4.6, YK-4.7, YK-4.8, YK-4.9, VK-5.1, VK-5.2, VK-5.3, YK-5.4, VK-5.5, YK-5.6, YK-5.7, YK-
5.8, YK-5.9, VK-5.10, YK-5.11, YVK-5.12, YK-5.13, VK-5.14, YK-6.1, YK-6.2, YK-6.3, YK-6.4, VK-6.5,
VYK-6.6, YK-7.1, VK-7.2, YK-7.3, YK-7.4, YK-8.1, YK-8.2, VK-8.3, VK-8.4, YK-8.5, YK-8.6, YK-8.7, VK-
8.8, YK-8.9, YK-9.1, VK-9.2, VK-9.3, YK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, YK-11.3,

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIIK-2.9, OIIK-2.10, OIIK-2.11, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7,
OIIK-3.8, OIIK-3.9, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14, OIIK-3.15, OIIK-3.16,
OIIK-3.17, OIIK-3.18, OIIK-4.1, OIIK-4.2, OIIK-4.3,

[IK-1.1, IIK-1.2, TIK-1.3, TIK-1.4, TIK-1.5, IIK-1.6, I1IK-1.7, I1K-1.8, IIK-1.9, TIK-2.1, TIK-2.2, IIK-
2.3, 1IK-3.1, I1IK-3.2, TIK-3.3, [1K-4.1, I11K-4.2, [IK-4.3, I1K-5.1, TIK-5.2, [1K-5.3, TIK-6.1, I1K-6.2, ITK-6.3

3namo:

— TOpAIOK OpraHu3alli{, IUIAHUPOBAHMS M IPOBEICHHUS HAyYHO-UCCIIEIOBATENbCKUX pPAa0bOT ¢
HCIIOJIb30BaHUEM TOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B TaHHOW 00JacTy;

— TEOPETHMYECKHE OCHOBbI MOJCIHMPOBAHUA, ONTHMHU3alMM M  YOPaBICHUS DBHEPro- U
pecypcocOeperaromumMi XUMHUKO-TEXHOJIOTHYECKUMHU TIPOIlecCaMi M CUCTEMaMU U MPUMEHATh 3TH 3HAHUS
Ha IIPaKTHKE;

— YHUCJIEHHBIE METOJbl pELICHUS MATeMaTH4YeCKUX 3aJad Uil HCCIENOBaHUs IPOLIECCOB
XUMHUYECKOH TEXHOJOTHUH MO TEeME BBIMYCKHON KBAIM(DUKAIIMOHHOW pPa0OTHI M KOMILJIEKCHI MPOTpaMM,
peanu3yromue JaHHbIE METOIbI;

— OCHOBHBbIE TpeOOBaHHS K IMPEACTABICHUIO PE3YylbTaTOB MPOBEIACHHOIO HCCIEAOBAaHUSA B BUIEC
Hay4YHOI'O OTYETAa, CTAThU WUJIU JOKJIAJA;

Ymemo:

— CaMOCTOSITENIBHO  BBISABIATH  NEPCIEKTUBHBIC  HAMNPABICHHWS  HAay4YHBIX  HCCIEIOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTh, TEOPETHUECKYI0 M MPAKTUYECKYI0 3HAYUMOCTh MPOOJIEMbI, MPOBOIUTH
pacyeTHO-IKCIIEPUMEHTAIBHBIE ~ MCCIIEOBAHUA C  HUCIOJB30BAHUEM  MPHUKIAAHOTO  IPOTPAMMHOIO
o0ecrieyeHns, aHATM3UPOBATh U UHTEPIPETUPOBATH MOITYYEHHBIC PE3yJIbTaTh;

— OCYUIECTBJIATH IMOMCK, OOpabOTKYy M aHAJIW3 HAyYHO-TEXHUUYECKOW HWHGPOpMALUU TO TeMe
BBIMOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX HH()OPMAaLlMOHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, 0O0OPYTOBAHUM, CPEICTBAX KOMIBIOTEPHOW TEXHHUKH,
OpPraHHW30BBIBATH MPOBEJCHHE JTAOOPATOPHBIX U BBIYUCIUTEIBHBIX OSKCIIEPUMEHTOB, MPOBOJUTH UX
00pabOTKy U aHATU3UPOBATH PE3YIIbTATHI,

Braoemu:

— METOAOJIOTUEN U METOJUKOM MPOBEICHUS HAYYHBIX UCCICA0BAHNMI; HABBIKAMH CaMOCTOSTEIbHON
HAYYHOH U UCCIIeI0BAaTENCKOM padoThI,

— HaBbIKaMH pabOTHI B KOJUIEKTHBE, TUIAHWPOBATH W OPTaHM30BHIBATH KOJUICKTUBHBIC HAy4YHBIC
HCCJIEIOBaHMSI; OBJIa/IEBaTh COBPEMEHHBIMHI METOAAMHU UCCIIEIOBAHMS U aHaJIN3a MOCTAaBICHHBIX MPOOeM;

— CHOCOOHOCTBIO pelllaTh MOCTABJIEHHBIE 3a/1aYH, MCIOJIb3ysl YMEHHUS U HaBBIKM B OpraHU3alluu
HAYYHO-UCCIIEJOBATEIbCKUX M TEXHOJIOTHYECKUX padoT.

3 KpaTkoe coaep:xaHue rocyapcTBeHHON UTOrOBOI aTTeCTAIlMN: BHINIOJHEHUS, OATOTOBKHU K
npoueaype 3alUThHI M 3AIIUTHI BBINYCKHOH KBAJIM(PHUKANMOHHON PadoThl

['ocynapcTBeHHas MTOrOBast ATTECTALMS: BBIIIOJHEHHUE, MOATOTOBKA K MPOLEAYPE 3alIUTHl U 3aIUTa
BBIMTYCKHON KBAJIM(UKALMOHHOW pabOThl MPOXOAMUT B § cemecTpe Ha Oa3e 3HAHWM, YMEHUH U HABBIKOB,
MOJYyYECHHBIX  CTYJCHTAaMU TpU  HU3YYEHUH JUCHUIUIMH  HampaBieHus  18.03.02  Duepro- u
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pecypcocOeperaromue Mpouecchl B XUMHUECKOW TEXHOJOTHHM, HEPTeXMMHUH U OHOTEXHOJOTHH U
MPOXOXKACHUS MTPAKTHUK.

l'ocynapcTBeHHas UTOroBasi aTTeCTAIUs: BBIIOJIHEHHUE, TOATOTOBKA K MIPOLEAYPE 3alUThI U 3alUTa
BBITTYCKHOHN KBAIM(PUKAIIMOHHON pabOThI MPOBOJAUTCS TOCYIaPCTBEHHON YK3aMEHAITMOHHON KOMUCCHEH.

KouTponb ypoBHS CHOPMUPOBAHHOCTH KOMIETCHIHA OOYJarOMIMXCsl, MNPUOOPETEHHBIX MPHU
ocoernu OOII, ocymiecTBaseTcss MyTeM MPOBEACHUS 3alUThI BBITYCKHONW KBATM(DUKAIMOHHOW pPabOThI
(BKP) u npucBoenus kBanudukanuu «oaxkamaBpy.

4 O0beM rocyIapCcTBeHHON MTOrOBOIl ATTECTALMM: BBINOJHEHUsS, MOATOTOBKH K Npoueaype
3aI0MTHI M 3a1HUTHI BHINMYCKHOI KBATH(PUKALIMOHHON padoThI

IIporpamma oTHOCHUTCS K 00s3aTeNbHOW 4YacTH ydeOHOro miaHa, K Omoky 3 «locymapcTBeHHas
UTOTOBAs aTTECTAIMSA» U pacCUUTaHa Ha COCPEOTOUYEHHOE MPOXOXKIeHUE B 8 cemecTpe (4 Kypc) oOydeHus B
oobeme 216 u (6 3ET). Ilporpamma mpenmosjaraer, 4ro OOydaroUIMecs HMEIOT TEOPETUYECKYI0 H
MPAKTUYECKYIO MOATOTOBKY B 00JaCTH HEOPTaHWYEeCKOW, OpraHu4eckon, (GU3nueckoi XUMHH, MPOLIECCOB U
anmapaToB XUMHUYECKOW TEXHONIOTUH (pa3fen TUIPOJMHAMUKH), MATEeMAaTHUYECKOTO MOACITUPOBAHUS

XUMHKO-TEXHOJOTUYCCKUX IMPOLECCOB, METOJ0B OIITUMHU3AlINHU U IIJIAHUPOBAHUA SKCIICPUMCEHTA.

o B 3ageTHBIX B akazem.
Bunsl yaeOHoI paboThI
€IMHHLIAX yacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMYy nuiany 6 216
KonrakThas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 0.02 0.67
Brimonaenue, Hanucanue u opopmiernne BKP 5.98 215.33
Bua konrposs: 3amurTa BKP

Bunpl yueOHol paboThI

B 3aueTHEBIX

B actponom.

€AMHHLIAX gacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMY Nu1any 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 0.02 0.5
Brimonnenue, Hanucanue u opopmienne BKP 5.98 161.5
Bua konrpoJs: 3amura BKP

DaKyJIbTATUBBI

AHHOTauA padoyeil MPOrpaMMbl JUCHHINJIMHBI
«I'paxkgaHckas 3a1IUTa B Ype3BbIYAHHBIX CUTYALHUAX)

1. He.]'[]) AUCHUIIJIMHBI -- TIOATOTOBUTH CTYJACHTAa K OCMBICIICHHBIM ITPAKTHYCCKHUM HeﬁCTBHHM 1o
o0OecrieyeHHI0 CBOEil 0e30MacHOCTH M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS UPE3BbIYaWHON CHUTyaluu
MPUPOJHOTO, TEXHOT€HHOTO M BOGHHOT'O XapakTepa.

OcHOBHOH 3a7adell AUCIUTUIMHBI SBIsETCS (OPMHPOBAHHE YMEHUN M HABBIKOB, MO3BOJIIIONIUX Ha
OCHOBE U3y4YCHHsI ONACHBIX U MOPAXAOIMX (PAKTOPOB UPE3BBIYAWHBIX CUTYAIlMi HPUPOIHOTO,
TEXHOT€HHOT'O ¥ BOEHHOI'O XapaKTepa, APYTruX OMacHOCTEH yMelno peliaTh BOMPOCH CBOEH 0e30MacHOCTH C
HCIIOJIb30BAHUCM CPCACTB CUCTCMBI Fpa)KI[aHCKOﬁ 3allIuThI.

2. B pe3yabTaTe 0CBOEHMS AUCHUIIMHBI CTYJAEHT J10JI2KEH:
Obnadams CIeNYIONTUMU KOMITIETCHIIMSIMU ¥ MHANKaTopamMu ux goctwkenus: VK-8.1, VK-8.5, VK-
8.7.
Buame:
- XapaKTepUCTHKU MPHUPOJHBIX OENCTBUI, TEXHOTEHHBIX aBapuii W  KaTacTpod Ha pagUaIMOHHO,
XUMUYECKH U OMOJIOTHYECKH OTIACHBIX 00BEKTaxX, mopaXkaromue (paKTopbl APYTUX ONACHOCTEH;
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- OCHOBBI BO3JICHCTBUS OMACHBIX (PAKTOPOB UPE3BBIUANHBIX CUTYAIM HA YEIOBEKA U MPUPOAHYIO CpEery,
JOTTYCTUMBbIE TPEIEIIbHBIE KPUTEPUU HETATUBHOTO BO3JICHCTBUS;
- Mephl 0€30macHOro MOBEACHUS IMPHU MPeObIBAaHWK B paiioHaxX (30HaX) TOXKApOB, PATUOAKTHBHOTO,
XUMHUYECKOT0 U OMOJIOTHYECKOTO 3arps3HeHMS;
- cnocoObl M CPEJCTBA 3alIUTHI YEIOBEKA OT BO3JEHCTBHUS MOPAXKAIOMIMX (AKTOPOB HYPE3BBHIYANHBIX
CUTyalluil IPUPOTHOTO, TEXHOT'€HHOTO U BOEHHOTO XapaKTepa.
Ymemns:
- HUCIOJIBb30BaTh CPEICTBA 3aIUTHl OPTaHOB JbIXaHUS W KOXKM, MEAUIMHCKHE IJIi CaMO3AIIUThl U
OKa3aHHUs MOMOUIH IPYTUM JIIOJISIM;
- IPUMEHSTH MIEPBUYHBIC CPENICTBA MOKAPOTYIICHUS ISl JTIOKAU3AlUK U TYIISHUS M0apa, BOSHUKIIIETO
B ayIUTOPHUH (JTaOOpaToOpHH ),
- OKa3bIBaTh ce0e M JPYrUM MOCTPANABIIUM MEAUIIMHCKYIO MTOMOIIb C UCIOIB30BaHUEM TaOETbHBIX U
MOJIPYYHBIX METULIUHCKUX CPEICTB.
Braoems:
- mpuéMaMH TIPOBEICHHS YAaCTUYHOM CaHUTApHOW OOpabOTKM TMpU BBIXOAEC W3 pailloHa (30HBI)
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHUS (3apaxeHus);
-- coco0aMu U TEXHOJIOTHSIMH 3aIIUThI B YPE3BbIUAHHBIX CUTYAIUIX.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.
Pa3zoen 1. Onacnocmu npupoonozco xapaxkmepa.
Cruxwuiinble OeICTBUS, SIBICHUS MPUPOJIbI Pa3pYLIUTEIbHON CUJIBI - 3eMJICTPACEHUS, HABOJHEHUS, CEJeBbIE
MOTOKH, OTIOJI3HH, CHEXHBIE 3aHOCHI, H3BEPIKEHUE BYJIKAHOB, 00BaJIbI, 3aCyXHU, yparaHbl, OypH, MOKaphI.
Pazoen 2. Onacnocmu mexnocennozo xapaxmepa.
ABapuu u KaTacTpo(bl HA PaAMALMOHHO OMACHOM OOBEKTE, XUMUUYECKH OMAacHOM OOBEKTEe, OMOJIOTHYECKU
OTMIaCHOM OOBEKTEe; Ha TpPaHCIOPTE (FKEIE3HOAOPOKHOM, AaBTOMOOWMIJIBHOM, PEYHOM, aBUAIMOHHOM);, Ha
TUAPOCOOPYKEHUSX; HA KOMMYHAQIIBHBIX CUCTEMaX KU3HE0OeCIeUeHHUS.
Pazoen 3. Onacnocmu soennoco xapakmepa.
[IpumeHeHre OpYXHS MAacCCOBOTO TOPaXEHUs (SAEPHOT0, XUMHUYECKOTO, OMOJIOTHYECKOT0), OOBIYHBIX
CPEICTB C 3a)XUTaTeIbHBIM HAIOJIHEHUEM, HOBBIX BUIOB OPYXKUS. 30HBI 3apaKeHUsI OT CPEJCTB MOPaKEHUs
Y UX BO3/CHCTBUE HA HACEICHUE U OKPYKAIOLIYIO TPUPOJHYIO CPEy.
Pazoen 4. Ilosxcapnas 6e3onacnocme.
[MoxxapHas onmacHocTh. [ToxkapHas oxpana. Knaccudukaiust moxapoB MoKapoB B 3/IaHUAX U MOMEIICHUSX.
Craguu pa3BuTus noxapos. Jlokanuzanus U TyumieHHe MokapoB. llepBHuHbIe cpeicTBa MOKapOTYILIEHUS
(ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHMIA MTOKapHBIA BOAOMPOBO/) U MPaBUIIa NOIH30BAHUS UMHU.
ABTOMaTHYECKHE CHUCTEMbI MOXKAPOTYIICHUs] — NMPUHKJIIEPHbIE U ApeHuepHble. OrHeTymamuye BelecTBa —
BOJIa, TICHBI, HETOPIOYME Ta3bl U pa30aBUTEIH, TOPOIIKOBBIE COCTABHI, FAIOT€H3aMEIIEHHBIC YTICBOIOPOIbI.
Pazoen 5. Komnnexc meponpusmuti epaxicoanckou 3auumsl HACeIeHUsl.
- Omogemnierrie 1 WHOOPMHUPOBAHWE HaceleHHs 00 omacHOCTH. [IpuHsATHE HACENEHUEM CHTHAJIOB
onoBemienus («Baumanue Bcem!», «BosnmymHas TpeBoray, «PammamvoHHas OMacHOCTBY, «XHUMHUYECKas
TpeBoray, «OT0ol OMaCHOCTHY) U MOPSAIOK JACUCTBUS MO HUM. DBaKyallusl HACEICHHs U3 30HBI OMACHOCTH.
CrniocoObI 5BaKkyanuu DKCTpPEHHAas 3BaKyallisi CTYJCHTOB U3 ayIUTOPUU ITPU BOSHUKHOBEHUHU MOXKapa.
- CpencrBa MHAMBUYyalIbHOU 3amuThl opraHoB aeixanus (I'T1-7, T'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PV-
60M, «@enuxcy, ['JI3K, AT, AIT-3, [13V-K, UI1-4M, UII-5, UI1-6, KUII-8), koxu (JI-1, O3K) yenosexka.
MenuuuHcKue CpeicTBa 3alUTHI .
- CpencrBa KOJUIGKTHBHOM 3amuThl HaceneHus. Hasnauenwe, 3aIUTHBIC CBOWMCTBA  YOEXKHIII.
[IporuBopanuanuonnsie ykpbiTus (IIPY, mom3emHble MEMIEXOMHbIE TEPEXOJbl, 3ariyOJeHHBIE CTaHITUH
METPONOJUTEHA), IMPOCTEHIINE YKPBITUS (TpaHILEH, OKOMbI, MNepeKpbIThie mienu). llpaBuna 3ansTus
yOexuia.

Pa3zoen 6. Oxazanue nepsou nomowu.

OkazaHue MepBOi MOMOIIM TMPU O0XKOTaX, pPaHEHUsX, 3apakeHusx. [I[poBeneHHe YaCTHYHOW CaHUTApHOU
00pabOTKM KOXHBIX IOKPOBOB UYEJIOBEKA IPU BBIXOAEC U3 30H PAJUOAKTUBHOTO, XUMHUYECKOTO U
OMOJIOTHYECKOTO0 3apakeHUS (3arpsi3HEHUS ), U3 30H MTOXKAPOB.

Pa3zoen 7. Jlukeuoayus nociedcmeuti upe3eoluatiHol Cumyayuu.
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ABapuiiHo-criacaTesnbHble pa0OThl. DKCTpEHHas 3BaKkyalus U3 ayAuTopuu (JabopaTopuu) B YCIOBHAX
1oXkapa, paJualiOHHOIO, XUMHYECKOro, OMOJIOTMYECKOro 3arps3HEHHs TEPPUTOPUHU C HCIOJIB30BAaHUEM

npocteimx cpencts 3amuThl («Denukey», 13K, npotusorasa I'TI-7 ¢ AI1I'-3).

4. O0beM yueOHOM JUCUUIIJIMHBI

" O0BbeM TUCHUIITTHHBI
Bu yueonoii padornt 3E AkaaemM.4 | ACTPOH.4
O0mast Tpy10eMKOCTb JUCUMILIIHHbBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jleknun 0,44 16 12
IIpakTueckue 3aHsATUS - - -
JlaGopaTopHbie paboThI - - -
CamocTosiTesibHasi padoTa 0,56 20 15
CaMoCTOATEIbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI 19,8 14,85
0,56
KoHTakTHas camoctosTenpHas pabora 0,2 0,15
Buja uToroBoro KOHTpoOJIs: 3a4er

AHHoOTauus padoyei mporpammbl AucuuIMHbI «[Ipoueccsl M annapaTsl 1JIs MOJYyYeHUA ajporesiein»

AHHOTaUUs padoyeil NPOrpaMMbl JUCUHUILIIMHBI
«IIpouecchl ¥ annaparhl 1A MOJYYEHUS adporesiein»

1 Henp AMCOMIVIMHBI — N3YYEHHE OCHOBHBIX IIPOLIECCOB M alNapaToB IS MOJIYYEHHs a’poreiei
pa3IMYHOIO THUIIA U COCTaBa, a TAaKXKe KOMIIO3ULUI Ha MX OCHOBE, KOTOPBIE MOTYT OBITh MCIOJb30BAHbBI BO
MHOI'MX OTPACISIX COBPEMEHHON MPOMBIIIIICHHOCTH.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obnadamye cleayomUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

[IK-1.1, I1K-1.2, TIK-1.3, IIK-2.1, T1K-2.2, [IK-2.3.

3nams:

L4 OCHOBHBIC THIIbI, XapaAKTCPUCTUKHU U CBOMCTBaA aaporenei&, a TaKoK€C aHAJIUTHYCCKHUEC MCTO/IbI
HUX UCCIICAOBAHUA,

CBOWCTBA CBEPXKPUTHUYECKUX (IIIOMIOB U OOJIACTH UX MPUMEHEHHUS;
OCHOBHBIE ITPOLIECCH] U alllIapaThl IS POBEAECHUS IPOLIECCa CBEPXKPUTHUECKOM CYIIKY;
OCHOBBI ITPOLIECCOB MOJIYUYEHHS a3poresiel pa3IMuyHOro TUIIA U COCTaBa;

OCHOBBLI ITPOLCCCOB IMOJTYYCHHUA KOMHO3HI.[PII>1 Ha OCHOBC aaporeneﬁ 1 aHAJIUTHUYCCKHUEC MCTOIbI
HUX UCCIICAOBAHMUA,

o OCHOBHBI€ ITPOLIECCHI U alnapathl sl MPOBEACHUS MTPOLIEcca CBEPXKPUTHUECKOM a1copOIuu.

Ymemns:

o BBIOMpaTh TapaMeTPhl MPOBEIEHUS MPOILIECCOB MONYUYEHUSI a’poreiieil pa3iudHOro TUMA U
COCTaBa;

o UCIIONIb30BAaTh COBPEMEHHBIE AHAIUTUYCCKUE METOJbI IJISl HWCCIEIOBAaHHS CBOWCTB U
XapaKTEPUCTHUK a’poreeii;

o BBIOMpAaTh O0OOpYJOBaHWE W TMapaMeTpPhl €ro paboThl JUIsi TPOBEACHHS Ipollecca
CBEPXKPUTUYECKOH CYIIKHU;

o BBIOMpaATh MapaMeTphl MPOBEACHUS MPOILECCOB TMONYYCHHUS KOMITO3UIMKA Ha OCHOBE
asporerneu;

o BBIOMpAaTh OOOpYJOBaHWE W TMapaMeTpPhl €ro paboThl JUIsi TPOBEACHHS Ipollecca
CBEPXKPUTUIECKON afcopOLuu.

Braoemy:
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° OCHOBAMM TIPOILIECCOB TOJYYEHHS aj’porejed pas3IM4HOro THUIIA W COCTaBa, a TakKxke
KOMIIO3HUIIMM Ha UX OCHOBE;

o COBPCMCHHBIMHU AHAJIUTUYCCKUMHU MCTOAAMU HUCCIICAOBAHUSA CBOUCTB U XapaKTCPUCTHK
asporerneu;
o COBPEMEHHBIMH 3HAHMSIMH B OOJACTH CBEPXKPUTHUECKUX (IIIOMIOB M COBPEMEHHBIX

armapaToB IS [TOJYYEHUs adpPOresied U KOMIIO3ULIUN Ha UX OCHOBE.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3zgea 1. Asporenun. OcHOBHBIEe TepMHMHBI M omnpenejeHusi. CBepXKpPUTHYECKOe COCTOSIHHE
BenlecTBa. [Iponecc cBepXKpUTHYECKON CYIIKH.

1.1 Omnpenenenne NOHATHS «a’porenb». OCHOBHBIE TUIIBI adporeneil. Heopranuueckue asporemn.
Opranndeckue adporenu. [ubpumnbie adporenn. OOmacTH NTPUMEHEHHUS a’porejeii B COBPEMEHHOM
IPOMBIIIJICHHOCTH. A3POTeiH Kak M30JSAIHOHHbIe MaTepraibl. COpOEHTHI Ha OCHOBE adporesiei. Asporeiu
B KayecTBE CHUCTEM JIOCTaBKM JIEKapcTB. A’porenau Ui MCIONb30BaHMs B MeauiuHe. [pyrue olmactu
UCIIONIB30BaHus adporeneil. [Ipumepsl HCIIOIB30BaHUS a9POresie B COBPEMEHHON ITPOMBIIIIIIEHHOCTH.

1.2 Yto Takoe CBEpXKpUTHYECKOE cOocTOsiHME BemniecTBa. da3oBble auarpaMmbl. Kputudeckas
Touka. CBOMCTBA CBEPXKpUTHUYECKUX (UIIONIOB. BelecTBa, mpuMeHseMbIe B KQUeCTBE CBEPXKPUTUUECKUX
pactBopuTtenelt. [Ipumepsl ncnonb3oBaHus CBEPXKPUTHUECKUX (Guiona0B. CBEpXKpUTHYECKAsT HKCTPaKIuS,
CBEPXKpUTHYECKAs XpoMaTorpadusi, CBEpXKPUTHUECKAs CYIIIKA U aJCOPOITH.

1.3 OCHOBHBIE CTauu MpoLEcca CBEPXKpUTHUECKOM cymiku. [lapameTpsl npoBeaeHus mnpolecca
CBEPXKPUTMYECKOW CyIIKH. AmnmapaTel [ IPOBEIACHHUS IpolLecca CBEPXKPUTHUYECKON  CYILKH.
[TpompliniuieHHOE 000PYIOBAHKE JIJISl TTOJIYICHHS adpOTelIeH.

Paznea 2. IIponecchl 1 anmapatsl AJ1s1 NOJY4YeHHS ajporeJieil pasJIM4HOro THIIA U COCTaBAa.

2.1 [Ipoutecchl u anmapathbl 71 MOJYYEHUS HEOPTaHUYECKUX a’poresiell Ha OCHOBE METAJUIOB U
UX OKCHJOB. 30JIb-Tenb TexHosorus. IIpomecchl M anmapaTel [Uisl MONYYEHMs] a’poresied Ha OCHOBE
noJincaxapuoB (albrMHATBI, XUTO3aH, Kpaxmal, nekTuH). [Ipoueccel momydyeHusi asporeneid Ha OCHOBE
0enKoB (MOJIOYHBIN, SUYHBIHN, IIETKOBBIN U JIP.).

2.2 Paznuunple cmocoObl MpoOBENEHUs CTAAuU TrejaeoOpa3oBaHMs B XOJIe MPOIecca MOTYyUYCHHS
asporeneii. CrocoObl TpoBeneHUS CTaguu 3aMeHbl pacTtBoputensa. COBpEeMEHHOE aHAIUTHYECKOe
00opy0BaHuE, METObI UCCIIEIOBAHUS CBOMCTB M XapaKTEPUCTUK asporenei.

Pa3nea 3. IIponecchl m anmapathl AJis1 NOJY4YeHHs KOMIIO3MIMII HA OCHOBE ajporeJei.

3.1 CriocoObl BHEAPEHHsI PA3IUYHBIX BEIIECTB B a’porenu. BHenpeHue BENIECTB Ha CTaIUH
reneoOpazoBaHusi. BHenpeHue BeIIecTB Ha CTaJud 3aMEHbl pacTBOpUTeNa. BHeapeHWe BemecTB C
HCIIOJIb30BaHUEM CBEPXKPUTHUECKOHN aIcOpOIUH.

3.2  TpeboBaHus, MpeAbSABISEMbIE K BEIIECTBAM, KOTOpPHIE MOTYT OBITH HCIIOJNB30BAHBI IS
CBEpXKpUTHYECKOW ancopOuuu. DakTopbl, BIMSIIONIME HAa BEIUYMHY MAacCOBOWM 3arpy3kd BELIECTB B
asporenb. AMop(hr3alns aKTUBHBIX BEIIECTB C UCIOJIb30BAHUEM CBEPXKPUTHUECKON aJCOPOIHH.

3.3 CoBpeMeHHOE O0OpYJOBaHHWE W METOAbl AHAIMUTHYECKUX HCCIICAOBAHMI KOMIIO3HUIIUN Ha
OCHOBE azporeieil. [IpumMepsl 1 UCITOIB30BaHUs KOMITIO3ULMIA HA OCHOBE a3pOrese.

4 O0beM yueOHOH THCHHMILINHBI.

O0BbeM THCHHUIIIHHBI
Bup yueOHoii padoTbl Axax | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesbHasi padora 1,7 60 45
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,7
CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 59,8 44 85
Bua uTOroBoro KOHTpoJIs: 3auér
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AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«MarepuaJioBeeHue JJIs1 FHEPro- U pecypcocéeperarmmx nNpoueccoB XuMu4ecKom
TeXHOJOTUN»

1. Heab aucUMNIMHBI — NpPUOOpPETEHHE CTYACHTAMHM 3HAHUN, HEOOXOAMMBIX U CaMOCTOSITEIbHOTO
pElIeHUs BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MAaTEPHATIOB Jii OOOPYIOBAHUS XUMHUYECKUX TPOU3BOJCTB C
YUETOM YCJIOBUI IKCIUTyaTalliH, a TAKXKe C MO3ULUN IHEPTO- U PECypcocOepeKreHUsI.

2. B pe3yabTare H3yueHUs: JUCHUIIMHBI 00Yy4AIOIIMIICH M0 MPporpaMMe 0aKajJaBpuaTa J0JKeH:
Obnadams CnenyOMUMA KOMIICTCHITUSIMU

VK-2.1; YK-2.2; VK-2.4; I1IK-1.4; [IK-1.5; TIK-1.6.

3namo:

-KJ1accu(UKaIuIo, CTPYKTYpPYy, COCTaB M CBOMCTBA MaTepHaliOB, MCIOJIb3yEeMbIX B OCHOBHBIX Ipoleccax
XUMUYECKHUX MTPOU3BOCTB;

-MapKHpPOBKY MAaTEpHaJIOB, HCIOJIB3YEMBIX B OCHOBHBIX IIPOILIECCAX XUMHUYECKHX IPOU3BOJACTB, IO
POCCUICKHM M MEXIYHAPOIHBIM CTaHAapTaM;

-OCHOBBI KOPPO3UH METAIIOB, IPUHIIUIIBI U METO/ABI 3AILUTHI OT KOPPO3UH;

-OCHOBHBIC KOHCTPYKIIMOHHBIC ¥ (YHKIIMOHAIBHBIE MaTE€pPHAIbl, UCIOJIb3yeMble B OCHOBHBIX MpOIleccax
XUMHYECKHX IPOU3BOJICTB, KOHTPOJIb MAaTEpUANOB C IMO3ULIUNA 3HEPro- M pecypcocOepeskeHus Mpu ux
nepepaboTke;

Ymems:

-aHATU3UPOBATh (PUBUKO-XMMHUYECKUE U MEXaHIMYECKHUE CBOMCTBA MAaTEPUAIIOB, HCIIOIh3YEMbIX B OCHOBHBIX
MIPOLIECCAX XUMUYECKHUX TIPOU3BOACTB, UX KOPPO3HOHHYIO CTOMKOCTh U TEXHOJIOTHYHOCTB;

- paIMOHANBHO MOA0OpaTh KOHCTPYKIIMOHHBIH MaTepuall il XUMHKO-TEXHOJOTHYECKOTro Mpolecca ¢
Y4E€TOM METOJOB 3alIUThl OT BO3MOXHOT'0 BO3JEHCTBUSI TEXHOJIOTMYECKOUN CpEbl.

Braoemy:

-IPOCTEUIIMMH OIEpalUsIMUA ONPEECICHUS CBOWCTB MaTEPHAJIOB, UCIOJIb3YEMBIX B OCHOBHBIX INpOIECCaX
XUMUYECKHUX MTPOU3BOICTB.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI

Pa3nen 1. Beenenune. @U3NKO-XMMHYECKHE OCHOBBI MATEPHATOBEIeHUSA

MarepuanoBeneHue Kak Hayka: LeId, 3aJaud M 3HayeHue AuciumuimHel. OOmme TpebGoBaHMs,
NpeabsBIsIEMbIE K MaTepUaiaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIB30BaHUS WM JKCIUTyaTaluu. Pa3zsutue
HayKH 0 Marepuaiax. Poiab pycckuX ydeHbIX B pa3BUTHU HaykH. JlocTukKeHHs B 00JACTH CO3JaHUSI HOBBIX
MaTepuaIoB, TEXHUKO-IKOHOMIYECKas 3P PEKTUBHOCTh UX MPUMEHEHHS. 3HAYCHHE MaTePHAIIOB B Pa3BUTHH
XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB U 00eCIeYeHNH X 0€30MacHOCTH.

OCHOBHbIE TOHSTHUSI O CTPOCHHUH, CTPYKTYpE M CBOMCTBAX MaTepHasioB. MeToAbl U3Y4YEHUsI CTPYKTYpHI U
CBOIWCTB MaTepUaJIOB.

Crpoenne MatepuasnioB. OCHOBHbBIE THUIBI KPUCTALTMYECKUX pemeTok. Kiaccupukanus KpHCTaIIOB IO
TUTIAM CBSI3U. AHHM30TPOIHUS CBOMCTB KpUCTALIOB. CTpoeHHE peabHbIX KPUCTALIOB. JlepeKkThl peaibHBIX
KpUCTAJUIOB U WX BIUSHHUE Ha CBOICTBa MeTalIOB M cruiaBoB. CBoiicTBa auciokauuil. {uarpamma
«IIJIOTHOCTH  J1e(heKTOB-IPOYHOCThY». Kpucramnuzanus MetauioB U ciiiaBoB.  CamMonpou3BOJIbHAS
Kpuctamm3anus. HecamomnpousBonpHas KpUcTautH3alus. AMOpQHBIE MaTepuaibl. AJUIOTPOMHYECKUE
IIPEBPAILCHNS METAJIOB.

CpoiictBa marepuainoB. Ilokazarenu cpoiicTB. Knaccudukanus cBoiicTB. MexaHuyeckue, (QpU3MUECKUe,
XUMUYECKHE, IKCILTyaTal[MOHHBIE U TEXHOJIOTMYECKHE CBOMCTBAa MaTepuasioB. [lokazarenn mexaHM4eCKHUX
CBOWCTB, OMpeeNseMble MPU CTATUYSCKUX HCIBITAHUSAX HA PACTSHKEHUE W M3THO. METONbl ompeseneHus
TBEpAOCTH MarepuanoB. llokazarenn MeXaHWYECKHMX CBOMCTB, OIpENENseMble IMpPU JUHAMHUYECKHX U
IUKJINYECKUX UCTIBITAHUSX.

OCHOBBI TEOpHUM CILIABOB. JlMarpamMmbl COCTOSIHMS CIJIaBOB. TepmuHBl U omnpeneneHus. Jluarpammer —
«cocTaB-cBOWCTBO». Pa30BbIil COCTaB CIIJIABOB. 3aBUCHMOCTb MEXKIY CBOMCTBAMU CIIJIABOB U THUIIOM
nuarpaMmmbl coctossaus. [Ipasuino H.C. Kypnakoga.

Pa3nen 2. MeTaninveckue MaTepHaJibl

’Kene3o u craBbl Ha ero ocHoBe. CTanu W yyryHbl. JKene3oyriepoaucteie ciuiaBbl. CTPYKTYphI CILUIABOB
KeNe30-yriuepona. JluarpaMMbl COCTOSIHHUS —Kelle30-IIeMeHTUT. KOMIOHEHThI, ¢Ga3bl W CTPYKTYpHBIC
COCTaBJISIIOLIUE CTajeil U OENbIX YYyTyHOB.
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KoHCTpyKIIMOHHBIE METAJUIMYECKHUE MaTepHalibl. YTISPOAUCThIE U JerupoBaHHble ctanu. Kimaccuduxarms
CTallelf, oOmpeleleHre MOHATUS KauyecTBa crTajdu (TpeOoBaHHMS K KauecTBY). BnusHue yriepoga u
MOCTOSIHHBIX (T€XHOJIOTHYECKUX) MpUMEceld Ha KadeCTBO CTajd, METOJbl YIYYIIEHHUS KayecTBa CTaJH
(moBbIILIEHNE €€ KOHCTPYKIMOHHOM MPOYHOCTH). BiusHMe nerupyroomux 3JeMEeHTOB Ha CBOMCTBA CTaJIH.
Koncrpykunonusie cranu. MHcTpymeHTanbHble ctanu. Kmaccudukamuss yriaepoaucThiX U JIETHPOBAHHBIX
craneii. MapkupoBka craneir UyryHsl W TBepible cruiaBbl. CBOMCTBa M Ha3zHaueHWe yyryHa. [Iporecc
rpaputHzanmuu. UYyryHsl cepele, Oeible, KOBKHME, BBICOKOIPOYHBIC, MX CBOWCTBa, 00JacTh NMPUMEHEHUS,
MapKUpPOBKa.

Tepmuueckast oOpaboTka. Teopusi U TpaKTUKa TEPMUUYECKON M XUMHUKO-TEPMHUUYECKON 00pabOTKH METaJIOB
u cmiaaBoB. [lpupona, MexaHW3M U YCIIOBUSI NMPOTEKaHUS CTPYKTYPHBIX NPEBpAllEHUA B cTanu. Bumisl
TepMudeckoi o0paboTku cranu: omkur I u Il poma, MONMHBIA U HEMOJIHBIN OTXKUT, HOPMAIH3AIIK, 3aKaJKa,
OTITyCK. 3aKalWBaeMOCTh W MPOKAIMBAEMOCTh cTaneil. Bimsnue Ttepmuueckoir 00paboOTKH Ha
MEXaHWYECKHE CBOWCTBa cTaid. PU3HYECKHUE OCHOBBI XUMHUKO-TEPMHYECKON o0paboTku. (uddysnonnoe
HACBIIIIEHUE TIOBEPXHOCTH CTalld HEMeTallaMH. BuIbl M cmocoObl leMeHTauuu. A30THpPOBAaHUE CTaJH.
Huddy3nonnas metammzanus. loHHas XUMHKO-TepMUUYecKas oOpaboTka.

[[BeTHBIC MeTaIBI U CIUIABBI HA WX OCHOBe. OOIIas XapaKTepuCcTUKa U KJIACCU(PUKAIUS METHBIX CILIABOB.
Jlatynu, OpoH3bI, MeOHO-HUKeNeBble criaBbl. OOmias XapakTepUCTHKAa alFOMMHHUEBBIX  CILIABOB.
Jedopmupyembie aTlOMUHUEBBIC CIUIABBI, JUTCHHBIE ATIOMHHHEBBIE CIUIaBbl. OOIIas XapakTepHUCTUKa
MarHueBbIX CIUIaBOB. JledopMupyemble MarHueBble cIUlaBbl. JIuTeilHble MarHueBble cCIUIaBbl. TUTaH U
CIUIaBbl HAa OCHOBE THUTaHA. BiusHUE NErupyroumux 3JI€MEHTOB Ha CTPYKTYpPY U CBOMCTBA THUTAHOBBIX
cIu1aBoB. bepuiinii u crtaBsl Ha €ero ocHoBe. TyroriaBKue METasllbl U CIIJIaBbl HA X OCHOBE.

[TopouikoBsle MeTAIIIMUECKUE MaTepranbl. MaTepraibl ¢ OCOOBIMU 3JEKTPUUECKUMHU CBOWCTBAMH.

Pa3znea 3. OcHOBBI KOPPO3uM MeTAJJIOB. [IpUHUMIIBI 1 METOBI 3AMTHI OT KOPPO3UM.

OcHOBHBIE TNPUYMHBI KOppo3uum MeTaiioB. [lokazarenn xopposuu. Kiaccudpukamus KOppO3HOHHBIX
MpOIECCOB. XUMHUYEcKass Kopposus. ['azoBas koppos3usa. Koppo3us B KUAKOCTSIX — HEIJIEKTPOJIUTAX.
OnekTpoxumuueckass kKoppos3us. Kunerumka snekrpoxumudeckoid koppo3uu. Koppos3uss MeTannoB B
YCIOBUSAX TEXHOJOTUYECKUX CPell XUMUYECKUX MPOU3BOJICTB.

[IpuHIMOBI 1 METOMBI 3allUTEl OT KOppo3uu. Koppo3MOHHOCTOMKNE METAUINYECKUE U HEMETAIINYECKHE
MaTepuaibl. MeToAbl 3alUThl MAlllMH U allapaToB XUMUYECKUX MPOU3BOJICTB OT KOppo3uu. MHruGuTopsl
KOPPO3UH. DIEKTPOXUMUYECKAS 3alIUTa. 3AUTHBIE MTOKPHITHS.

Pa3znen 4. Hemerasuinyeckue MaTepuaibl

Marepransl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeauHeHui. CTpoeHue U CBOMCTBAa IOJIMMEPOB.
TepMopeakTUBHBIE W TEpMOIUIACTUYHbIC TMoauMepbl. CTpoeHue u cBoiicTBa MiactMacc. (OCHOBHBIE
Pa3HOBUHOCTHU IPOMBILUIEHHBIX [TOJMMEPOB U Iu1acTMacc. ['a30HanoIHEHHbIE JIACTMACCHI.

Oco0OeHHOCTH CTpPOEHUs, CBOMCTBA PE3MHOBBIX MaTepuaiaoB. Pe3uHbl 00IIero Ha3HaueHUs, CHelHabHbIE
pe3uHBl U 007aCTH MX PUMEHEHUSI.

Jlakokpacounsie Matepuaisl (JIKM). OcHoBabie Buasl JIKM. Kpacku, naku, rpyHTOBKa, IITIATIEBKA.
Kepamuueckue wmarepuansl. KOHCTpyKIIMOHHAsi, WMHCTPpyMEHTalIbHas U TEXHHUYECKas KepamHKa.
Heoprannueckoe crekno. Knaccudukanus crekon mo Ha3HaYyeHUIO M oOnactu nmpuMeHeHus. CUTaibl.
I'padut. Acbect. CBoiicTBa U 00JIACTH TPUMEHECHHS.

CmazouHble Macia, MacTUYeCKHWe CMa3KH, TBEpAble cMa30ouHble Marepuanbl. CMa304HO-OXJIaXAAIoIIne
AKHUJKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEepPHAIbI.

AHTU(DPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUTMYECKUE MaTePHUAITBI.

Kommozurmonnsie matepuainsl (KM). O6mias xapakTepucTuka KOMITO3UIIMOHHBIX MaTepHrasioB. JucmepcHo-
ynpoueHHble KM, ciouctsie KM, BonmokHucteie KM. KoMno3uimonsusle Matepuansl Ha METAJUIMUECKON U
HeMeTtayumaeckoid ocHoBe. CAIl (crieueHHBIE aTIOMHUHHUEBBIE TOPOIIKH). APMHPOBAaHHBIE TMOJUMEPHBIC
MmaTepuaisl. Kepamuueckne KOMIO3UIIMOHHBIE MaTepHalIbl. YTJIEPOJHbIE KOMIIO3UIIMOHHBIE MaTEPHAIIBI.
[ToHsTHS 0 HAHOTEXHOJIOTHX, HAHOMAaTepHaax.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBINH BHIOOP MaTepHaIoOB.

BbIOOp KOHCTPYKLIIMOHHBIX MaTe€pHalloB I KOHKPETHOTO TEXHOJOIMYecKoro mporecca. Bpibop
MaTepuajgoB JUisi O0OpPYIOBaHHUS XHUMHUYECKUX IPOU3BOJICTB. Kpurepun wu anroput™ BbIOOpa
KOHCTPYKLIMOHHBIX MaTepHaIoB. DKOJOTHYECKHE U SKOHOMUYECKHE aCIIEKThl MAaTepUATIOBEICHHS 1 3aIUThI
MaTEpUajIOoB OT KOPPO3HH.
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4. O0beM y4eOHOI JUCHUNJIMHBI

O0BeEM OUCIUIUINHEI

Bunpl yue6HOM paboThI
3E Axany. | AcTp.u.

O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108 81
KonTakTHasi pabora - ayiuTOPHbIE 3aHATHUSA: 1,3 48 36
Jlexmuu (JIek) 0,9 32 24
[Tpaktrueckue 3ansatus (113) 0,4 16 12
CamocrositeabHas padora (CP): 1,7 60 45
KoHnrtakTHas camoctosTenbHas pabora 11 0,2 0,15
CaMocCTOsATENbHOE U3YYEHHUE PA3/ETIO0B TUCIUILINHbI ’ 59,8 44,85
Bua konrpoJs: 3ader
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