AHHOTaUM PaboYMX NPOrpaMM JUCIHHUIINH
JAucuMinHbl 003aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeii mporpamMmpl Aucuuminibl «MHocrpannsiii s3bik» (b1.5.01)

1. Heap AucUMMIMHBI — TproOpereHre o0yJyaromuMucs o0meld, KOMMyHUKaTUBHON H
npodecCHOHAIbHON  KOMIIETEHIMH, YypPOBEHb KOTOPHIX HA OTIENBHBIX JTamax SI3bIKOBOU
MOATOTOBKM  TO3BOJISIET  MCHOJb30BaThb  MHOCTPAHHBIA  S3bIK  IMPAKTHYECKM  Kak B
npodeccnoHaIbHON  (TIPOM3BOJACTBEHHOW W HAyYHOW) JEATCIIBHOCTH, TaK W JUIA  IeJeH
caMo00pa3oBaHUs.

2. B pe3yibTare u3y4yeHUs] JAUCHUIUIMHBI 00y4yalolnuiicsi mo mporpamme OakajaBpuarta

HOJIKeH:

Obnadams ClenyONUMA KOMIIETSHIIUSIMHU:
- CIocOOHOCTh K KOMMYHMKAIIMM B YCTHOM M MUCBbMEHHOW (popMax Ha PYCCKOM U HHOCTPAaHHOM
SI3BIKAX JUIS PEHICHUS 3314 MEXKIIMYHOCTHOTO U MEXKKYIbTYpHOTO B3aumoeictBus (OK-5).

3uams:
- OCHOBHbIE CHOCOOBI  COYETAEMOCTH  JIEKCHUECKUX €IMHUIL U OCHOBHBIE
CJII0BOOOpa3oBaTEILHBIC MOJICIIH;
- PYCCKHE SKBUBAJIEHTHl OCHOBHBIX CJIOB M BBIP@XXEHHUI peud B MPOLIECCE MEXIUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aWMOAECHCTBUS;
- OCHOBHBIE IPUEMBI U METO bl peeprpOBaHUS U AHHOTUPOBAHUSI JINTEPATYPHI;
- TMACcCHBHYIO U aKTHBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYYHYIO U CIIEHUaTbHYI0 TEPMUHOJIOTHIO,
HE00X0IUMYIO JUIsl pabOThI HaJl TUTIOBBIMH TEKCTaMU;

MpUEMBbI pabOTHI C OPUTHHATIBHOM JTUTEPATYPO HA HHOCTPAHHOM SI3bIKE.
Ymemn:

paboTaTh ¢ OPUTHHATIBLHOM JINTEPATYpPOil HA MHOCTPAHHOM SI3BIKE;
paboTathb co cloBapeM;

- BECTH TIEPENUCKY Ha HM3y4aeMOM S3bIKE C LEJBI0 MEXJIMYHOCTHOTO W MEXKYJIBTYPHOTO
B3aUMOJICHCTBHS;

- BECTH pEYeByIO JeATEILHOCTD PUMEHUTEIHHO K chepe ObITOBOH W
npodecCHOHATIbHON KOMMYHHUKAIIHH.

Bnaoemw:

- MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEKIMYHOCTHOTO M MEKKYJIbTYPHOTO OOIICHUS, HABBIKAMU H
YMEHHMSIMA PEUYEeBON AEATENBHOCTH HPUMEHUTENbHO K cdepe ObIToBOW W mpodeccHoHaIbHON
KOMMYHUKAIIMH, OCHOBaMH ITyOINYHOM pedn;
- OCHOBaMH pedepupoBaHHs M aHHOTHPOBAHHUS JINTEPATYPHI HAa H3y4aeMOM HHOCTPAHHOM SI3bIKE.

3. KpaTkoe coaep:kaHue QM CHUILINHBI:

Mooyns 1. [ pammamuueckue mpyoHoCmu u3y4aemoco sA3bikd

1.1 JIn4yHbIE, IPUTSDKATENBHBIE U IPOYNE MECTOMMEHHSL.

CrpspkeHue riiaroya-cBs3KH.

W3menenne riarona-cBs3ku B (opmax Hactosmiero BpeMeHH. OOpa3oBaHUE pPa3IHMUHBIX
BUJIOBPEMEHHBIX (OpM € MOMOIIbIO TIJarosia-cBsi3ku. OOpa3zoBaHue u ynorpeOineHue Qopm
MIACCUBHOTO 3aJI0Ta.

1.2 TlopsAnok ciOB B MpeAIokKeHUU. IMpaTudeckue KOHCTPYKIHH.

2.1. Un¢unutus. Popmbl uHPuHUTHBA. [IpomomkeHHbII U neppeKTHbI WHOUHUTUB.
Oyakiuy MHOUHUTUBA B NpeuiokeHnu. OOpa3oBaHue U ynoTpedieHne HHPUHUTUBHBIX 000POTOB
THIA «CJIOKHOE IMOJJIEkKAIlee» U «CIOKHOE JOMOJHEeHue». BapuaHThl mepeBoja MH(QUHUTHBHBIX



000pOTOB Ha PYCCKUH S3BIK.

2.2. BunoBpemennsie Qopmbl riaronoB. OOpazoBaHUE MPOCTHIX, MPOJOJKCHHBIX,
nepPeKTHBIX U MEePPEKTHO-TPOIOJDKEHHBIX BpeMeH. BonpocurenbHble TPeIoKEeHHS B Pa3THIHbIX
BpeMeHax. O0pa3oBaHuE OTPUIIATEIBHBIX (JOPM TIaroya B pa3JIuvHbIX BpEMEHAX.

Mooyne 2. Umenue memamuueckux meKcmos.
UreHne TEKCTOB MO TEMaM:

1. BBenenue B crieinagbHOCTh

2. JI.1. Menneneen

3. PXTY um. [I.W. MenneneeBa

[TonsTue 0 BUAax 4yTeHUd Ha NpuMepax TekctoB o Xumuu, .M. Menneneese, PXTY um,
J.N. Menneneena.

AKTHBU3AIHS JTEKCUKH TPOYUTAHHBIX TEKCTOB.

N3yuatoiiee yTeHNnE HAYYHO-TIOMYJISIPHBIX TEKCTOB 10 BEIOPAHHOMW CHIEIIUATBLHOCTH.

[IpuMepHast TeMaTHKa TEKCTOB:

«Hayka, TeXHOJIOTHSI U HAYYHBIE METOIBI»

«XUMHUYECKOE MPETPUSITUE.

Jlexcuueckre 0COOCHHOCTH TEKCTOB HAYYHO-TEXHUYECKOW HANIPABICHHOCTH. TepMHUHOIOTHS
Hay4YHO-TEXHUYECKOU JINTEPATypPhl HA N3y4a€MOM SI3BIKE.

Mooy 3. [Ipakmuxa ycmuou peuu

[IpakTHka yCTHON pedH 1o TeEMaM:

1. «I"'oBopuM 0 cebey,

2. «B ropoae»,

3. «Paiion, rae g XKuBy».

Momnosiorudeckasi pedb Mo TemMe «o cebe». Jlekcmueckne 0COOEHHOCTH MOHOJOTHYECKOU
peun. PeueBoil ATHKET MOBCEIHEBHOTO OOIIEHHS (3HAKOMCTBO, MpEACTaBICHHE, YCTAHOBJICHUE U
nojJiep>kaHue KOHTaKTa, 3anpoc U cooluienne nuhpopmannu, noOyxaeHre K IeHCTBUIO, BhIPAKEHUE
npockObl, corjacus). DoHeTHUECKHE XapaKTePUCTUKH H3ydaemMoro s3bika. OcoOeHHOCTH
JUAJIOTUYECKOM PeUH M0 NPONJCHHBIM TEMaM.

OO6mIee KOJIMUECTBO MOAYJIEH - 3.

4. O0beM yueOHOH TUCUHMIITIMHBI

B 3aueTHBIX

Bubr yueOHOM paboThI B axanmem. yacax
eIMHNLIAX
O0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 8 288
Konraktnas padora (KP): 2.2 80
Jlexuuu yueOHbIM NIAHOM He NPedyCMOMpPeHbl - -
[IpakTueckue 3anstus (I13) 2.2 80
JIaGopaTopHbIe 3aHATHUS YUEOHbIM NIAHOM He NPedyCMOMPEHbL - -
CamocrositesbHas padora (CP): 4.8 172
VYpakHEeHus 0 COOTBETCTBYIOIINM pa3zesiaM AUCLUIIIMHbI 4.8 172
Bua xoHTpoJn: 1 36
KoHTakTHas paboT — mpoMeXyTouHast aTTecTaIus 0,4
IToaroToBka K 3K3aMeHy 35,6
Buj uTOroBOro KOHTpOJIs DK3aMeH

Bunpsl yaeOHOM paboThI B 3auernbix | B aCTPOHOM.




CAUHHNIax gacax

O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIaHY 8 216
KonTakTtHas padora (KP): 2.2 60
Jlexuuu yueOHbviM NAAHOM He NPedyCMOmpeHbl - -
[Ipaktuueckue 3ausarus (113) 2.2 60
JIaGopaTopHbIE 3aHATHS YYeOHbIM NIAHOM He NPedyCMOmpeHbl - -
CamocrositesibHas padora (CP): 4.8 129
VYrpaxHeHus 0 COOTBETCTBYIOUIUM pa3jieiaM AUCIUILUIMHBI 4.8 129
Bua xkontpoJs: 1 27
KonTakTHas paboT — IpOMEXyTOUHAS aTTECTAIIS 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bujx uTOroBOro KOHTpOJIs JK3aMeH

AHHOTanus padoyeii mporpaMmbl AucHUILINHBI “@unocodus” (651.5.02)

1. HEJIM U1 3ATAYU JTUCHUTTJINHBI

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ TpeOoBaHUsAME DeepabHOTO ToCyIapCTBEHHOTO
oOpa3oBaTesbHOr0 cTaHaapTta Boiciiero oopazosanus (OI'OC BO) no o6pa3zoBarenbHON TporpaMme
BbICHIer0 oOpa3oBaHMsi — mnporpamMe OakanmaBpuata 18.03.01 — Xwumuueckas TeXHOJIOTUSA, C
PEKOMEHIalIMSIMHA METOAMYECKOM cekinu YueHnoro coBera PXTY um. JI. 1. Menneneena.

[Iporpamma oTHocuTcs K 0a3oBoW YacTh Onoka auctuiuinH ydeOHoro miaHa (b1.b.2) u
paccuMTaHa Ha U3ydeHue Ha 1 roay oOyueHus.

Hear pucuuniauebl «dunocopus» —  chopMUpPOBaTh Yy CTYICHTOB KOMIUIEKCHOE
IpeACTaBICHHE O poad U Mecre (GWIOCOGUM B CHUCTEME T'yMAHHUTApHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HAayK, IMO3HAKOMHUTb UX C OCHOBaMHU (puiocockoro 3HaHUS, HEOOXOAUMBIMM JUIS
pelIeHs TEOPETUUECKUX M MPAKTHUECKUX 3a1ad.

2. KOMIETEHI U BAKAJIABPA B OBJIACTH ®UJIOCODPUN

W3yueHre [MCHMIUIMHBI HAmpaBieHO Ha (HOPMUPOBAHWUE W PA3BUTHE  CICIYIOIIMX
OOMIEKYJIbTYPHBIX KOMIICTCHITUH:

- CHocOOHOCTH UCIOJIb30BaTh OCHOBBI (PUIOCO(PCKHX 3HAHWUH i (GOPMUPOBAHUS
MupoBo33penyeckoii mosuiuu (OK-1);

B pesynbrate ocBoeHus Kypca Gpuiiocoduu CTyIeHT TOJDKEH:

3HATh: OCHOBHOC COJICp)KaHHE TJIABHBIX (WIOCO(DCKMX TIKOJ W  HANpaBJICHHIA,
NPEJICTaBUTENICH ATHUX IIKOJ, CBSI3b W pa3iuuue MX (GWIOCOMCKUX HICH, CBA3b HCTOPHKO-
¢bmiocohckuX KOHIEMIUHA C COBPEMEHHBIMH IMPOOJIEMaMH WHAWBHIYAIBHON M OOIIECTBEHHOMH
KHU3HU;

yMeTh: TIOHUMaTh U aHAIU3UPOBATH MHUPOBO33PEHUYECKHE, COIMANBHBIE U HHAUBUAYaIbHbIC
MpoOJIeMbl COBPEMEHHOM KH3HU; TPaMOTHO BECTH AHUCKYCCHIO, apryMEHTHPOBAHHO OTCTauBaTh
CBOIO TMO3MIIMIO MO 3HAYUMBIM (UIOCOPCKUM MpobdIeMaM COBPEMEHHOM JKW3HHU, OMUpPAascCh Ha
HapaOOTaHHBIN B HCTOPUH PHIOCOPHN MATepUaT;, MPUMEHSATh MOTyuYeHHbIe GUIOCOPCKUE 3HAHUS K
pElIeHNI0 MPoQecCUOHANBHBIX 3a/1aY;

BJIAJIeTh: TPEICTaBICHUSIMHU O (UIOCOPUHN KaKk Hayke U CHUCTEME ILIEHHOCTEH, ee MecTe B
CHUCTeME TYMaHHTApHOTO 3HAHUSA, OCHOBaMHU (UITOCO(CKOrO MBIIIICHUS; KaTeropualbHBIM
anmapaToM H3y4aeMOW MUCIMIUTUHBL, (GUIOCOPCKUMHU METOJaMH aHallu3a Pa3IUYHBIX MPOOIeM,




HaBbIKAMHU  (MIIOCO(PCKON KyIbTYpBl JJsl BBIPAaOOTKHM CHCTEMHOTO, ILEJIOCTHOTO B3IJIsfAa Ha
JNEUCTBUTEIBHOCTh U MECTO XUMHUH U XUMHUUYECKOM TEXHOJIOTUU B LIEIOCTHON KapTUHE MUDA.

Ob0mas TpynoemMkocts u3yuenusi pucuuniaunbl: 5 3E (180 wacos). U3 Hux aynuropHas
Harpy3ka — 48 (aexuuil — 32 yaca, IpakTUYECKUX 3aHATHH — 16 yacoB). @opMa KOHTPOJIS — 3K3aMEH.

3. KPATKOE COJAEP)KXAHUME JUCHUIIJIUHBI:

Beenenune. ®uocodus, ee MpOUCXOXKICHUE U POJIh B 0OIIECTBE.

Moayas 1. OcHoBHBIE (prI0cO(PCKHE IIKOJIBI.

Antnunas ¢unocodus (mocokparuku, copuctsl, Cokpar, emokpur, [Inaron, Apucrorens,
SIUTMHUACTHYECKU-pUMCKas (unocodust). OCHOBHbIE TPOOIEMBI  CpeIHEBEKOBOW (uiocopuu u
smnoxu Bo3poxaenus. @unocodus Hosoro Bpemenn (XVII — XVIII BB.) Uneonorus [Ipocsemenus.
Hemenkas knaccuueckast guiocodus. Pycckas ¢punocopus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢unocopun. OCHOBHBIE HAIIPaBJIEHUSI COBpEMEHHOM (unocopuu.

MoayJs 2. ®unocodpckue KOHUENUUU ObITHS U MO3HAHMS.

[Ipobnema ObiTusi B uctopun (umocopuu. I[loHATHUS MaTEpUATBHOTO W HACATBHOTO.
OcHoBHble (mIOCO(CKHE HaMpaBleHUs: MaTepuanu3M M ujeanusM. llpuHnun riaoGanbHOTO
3BOJIFOIIMOHU3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

Konueniuu npoctpaHcTBa U BpeMEHHU B UCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxnenue cozHanus. Posb Tpyaa B mpoucxoxaeHuu co3HaHus. Mpeanucruueckue n
MaTepHUaTuCcTHUecKue KoHIenmu co3Hanusl. Co3Hanne U Mo3r. Co3HaTeabHOE U OeccO3HaTeNbHOE.
Co3Hanue u sa3b1k. Co3HaHUE U CAMOCO3HAHUE.

Konuenuuu raoceosiorny B UcTopun Guitocopuu: CeHCyalln3M, pallMOHAIN3M, CKETITUIIU3M,
arHOCTHIIM3M, KOHIICTIIIMS BPOKJICHHBIX e, anpuopusM. /(uanekTuka Nmo3HaHUS: YyBCTBEHHOE U
patonaigbHoe. OCHOBHBIE TEOPUU UCTUHBI.

Moayas 3. IIpo6iaembl yesoBeka B ¢puiocopuu.

UYenosek kak mpenMer ¢uinocodckoro anammsza B uctopuu Quiocodpun. [IpoucxoxaeHue
YesloBeKa: MPUPOAHbIE U COLIMANIbHBIE YCIOBUS aHTPOTIOCOIMOreHe3a. buonornueckoe 1 conuaibHOE
B yesnoBeke. IHAMBUA, MHAUBUIYaIbHOCTb, TUYHOCTb.

CMmbIC KU3HM W TpeqHazHaueHue dvenoBeka. JKu3Hb, cMmepTh, Oeccmeprtue. JIBHkeHUe
HEHACHWJIHA, ero poJib B cOBpeMeHHoM »xu3nu. Llemu u nennoctu. CBo60a BOJIU U OTBETCTBEHHOCTh
nuyHOCTH. HpaBcTBEHHbBIE, peIUTHO3HbIE, ICTETUYECKUE IIEHHOCTH.

Monyab 4. ®uiiocogusi HCTOPUM U 001IECTBA

UYenoBek B CUCTEME COLMANBHBIX CBsi3eil. JIMUHOCTH M Macchl, cBOOOa U HEOOXOIUMOCTb.
Ounocodus ucropun: GopMaMOHHAS U [UBUIW3ALUOHHAS KOHIEMIIMH UCTOPUYECKOTO PA3BUTHSL.
[Iporpeccucrckrue W IUKIMYECKHE MOJENU pPa3BUTHS. [noOanbHbIE MPOOIEMBI COBPEMEHHOCTH.
KoHuenius ycTOMYMBOTO pa3BUTHS U CLIEHApUU OyayIIero.

OO6mectBo 1 ero crpykrypa. ConmanpHasi, HOJUTHYECKas U JAyXoBHas chepbl 001IecTBa.
Konuenmuu rocynapctBa B ucropuu unocodckoit mpiciu. ['paxkgaHckoe oOIIECTBO U MPaBOBOE
rocyaapcTBo.

Moayas 5. ®unocodcxkue npodieMbl XMMUHM U XMMHUYECKO TE€XHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa HAy4HOTO 3HAHHs, €ro METOJbl U (OPMBI.
HayuHble peBoonMy U CMEHa TUIIOB paliMoHalbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HayKu
U OTBETCTBEHHOCTH YYEHOTO.

[Ipobnema cooTHOmIeHHss Haykd U TexHUKH. ConuainbHble TOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO Mporpecca. ITHYECKUE U HKOJOTHUECKUE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHUKH.

MecTo XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoliieMa XUMHUHU Kak HayKH H



npou3BojacTBa. Llenu u 3amaun xuMudeckoi TexHosoruu. Crenupuka XUMHUKO-TEXHOJIOIHYECKOTO
3HaHUS: PyHIAMEHTAIbHOE U MIPUKIIATHOE, SMIIUPHUYECKOE U TEOPETHUECKOE.

4. OFbEM JUCHUILJIMHBI U BUJbI YYEFHOU PABOThHI

. B 3auernsbix | B akagem.

Buabl yuedHoii padoThl
eMHHIIAX qacax
O0masi TPya0eMKOCTb JMCUMIUIMHBI 1O | 5 180
y4eOHOMY ILIaHY
AYyIUTOPHBIE 3aHATHUS: 4/3 48
Jlexkuuun 8/9 32
Cemunapsi (C) 4/9 16
CamocrosiTeibHast padora (CP): 8/3 96
Bun konTpoas: 1 36
KonrakTHas pabort — IIPOMEKYTOUHAs 0,4
aTTecTanus
[ToaroToBka K SK3aMeHy 35,6
Bua uToroBoro KOHTpOJIA JK3aMeH
Buabt yuebHoii paGoTr B 3auernsIx | B actpon.
SIMHHIIAX qacax

O0masi  TPpya0oeMKOCTh JMCHMIUIMHBI 1O | 5 135
yueOHOMY IJIAHY
AYIUTOPHbBIE 3aHATHS: 4/3 36
Jexunu 8/9 24
Cemunapsi (C) 4/9 12
CamocrosTebHas padora (CP): 8/3 72
Bua kontpoJis: 1 27
KonTtakTHas paboT — mpoMeKyTOYHAs aTTeCTAIUs 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bua uToroBoro KOHTpoOJIs DK3aMeH

AHHOTANUA padoyeil MPOrpamMMbl TUCUHUILIMHBI
«Hctopus» (b1.5.03)

1. Heas AucuunaInnbl: GOPMUPOBAHUE Y CTYJCHTOB KOMIUIEKCHOTO MPEICTABICHUS O POJIH U
MecTe HCTOPHM B CHUCTEME TyMAaHHTapHBIX M COLMAIBHBIX HAYyK, KYyJIbTYPHO-HCTOPUYECKOM
cBoeoOpasun Poccun, ee MecTe BO BCEMUPHO-MCTOPHUYECKOM Ipoliecce, 00 OCOOEHHOCTIX U
OCHOBHBIX 3Tamax €€ HCTOPHUYECKOTO Ppa3BUTHs; BBEICHHUE CTYIEHTOB B KPYr MCTOPUYECKUX
npo6iieM, CBA3aHHBIX ¢ 001acThIO OyylIel npodeccuoHabHON AEATENbHOCTH.

2. B pe3yabpTare m3y4yeHHsl JHCHUILIMHBI 00y4alOLIUICA MO mporpaMme 0axkajaBpHaTa
JOJIZKeH:

Obnaoams CIENYIOIUMU 00WeK)IbmyPHLIMY KOMITETEHITUSIMU:

- CIOCOOHOCTh aHAJIM3MPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHUS
oOrmectBa i (hopMHupoBaHUs TpaxaaHckoi nmosuiun (OK-2).
3nams:



- OCHOBHBIC HAIIPABJICHHSI, TIPOOJIEMBI U METOIbl HICTOPHYECKOM HAYKH;
- OCHOBHBIC J3Tanbl M KJIKOUYEBBIE COOBITHA HCTOpHM Poccuu W MuUpa; OCOOCHHOCTH pa3BUTHUS
POCCHIICKOTO TOCYJapCTBA, BBIJAAIONIMXCS ACATEINCH OTEUECTBEHHOM U BCEOOIIeH HCTOPUH.

Ymemo:
- COOTHOCUTH OOIIME MCTOPUYECKHE TPOLECCHI M OTICIbHBIC (DAKThI; BBISBISTH CYIECTBEHHBIC
4epThl HMCTOPUYECKUX IIPOLECCOB, SBICHUH W COOBITHIl, aHAIM3UPOBATh COLUAIBHO-3HAYUMBIC
poOIeMBI;
- (QopMynmupoBaTh M apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IO3UIMIO [0 Pa3IUMYHBIM
npobsieMaM UCTOPHH.

Braoemy:
- TPEJICTAaBICHUSAMH 00 HCTOPHHU KaK HayKe, €¢ MECTE B CHCTEME I'yMaHUTAPHOTO 3HAHUS,

- IpEACTaBJICHUAMU 00 OCHOBHBIX JTallax B HUCTOPUH YCJIIOBCUCCTBA U X XPOHOJIOTUU;

- KaTeropyuagbHO-TIOHSITUIHBIM aIapaToM H3y4aeMOU TUCIUTLITUHBI;
- HaBBIKaMHU aHAJIN3a UCTOPHUUECKUX NCTOYHUKOB.

3 KpaTkoe cojep:kaHue U CHUIIHHBI.

Moayas 1. Hcropus B cucTeMe COUMAJBHO-TYMAHHUTAPHbIX HayK. (OCHOBBI
METOA0JIOTHH MCTOpPUYecKoil Hayku. OCO0EHHOCTHM CTAHOBJEHUS TOCYAAPCTBEHHOCTH B
Poccuu.

Mecto ucropuu B cucreme Hayk. lIpeamer ncropuueckoit Hayku. Ponb Teopuu B MO3HAHUM
nporuioro. CyiHOCTh, GOpMbI, GYHKIIUA UCTOPUUECKOTO 3HAHUSA. MICTOYHWKH MO OTEUYEeCTBEHHOU
ucropuu, ux knaccudukamusa. Mcropus Poccun — HeoTheMIieMast 4acTh BCEMUPHON UCTOPHH; 0O1IIee
1 0COOEHHOE B UICTOPUUYECKOM Pa3BUTHU.

Hauano poccuiickoit rocynapctBeHHOCTH. KueBckast Pych. DTHOKYJIBTYpHBIE M COIMATIBHO-
MOJMTUYECKUE TIPOLIECCH] CTAHOBJIEHHS] POCCUMCKON rOCyAapCTBEHHOCTH. [IpuHATHE XpHCTHAHCTBA.

Pycckue 3emmu B XII — nauwane XVI BB. OOpazoBanme Poccuiickoro rocymapcrBa, €ro
ucropuueckoe 3HaueHue. Poccus B cepequne XVI — XVII BB.

MonayJs 2. Poccuiickast umnepusi B XVII1- nagase XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MojepHU3AMK U TpOcBenieHus. Pedopmbr
Iletpa 1 kak mnepBasg MOMBbITKA MOJIEPHHU3AIMHU CTpaHbl, €€ ocobeHHocTH. DopMUpOBaHUE
Poccuiickoit umneprn. OCHOBHBIE HANPABIICHUS «EBPOMEU3ALUW» CTPAHbl. JBOIIOLHUS COLUATBHON
CTPYKTYpHI o0miecTBa. JlanpHelee pacuupenue rpanui Poccuiickoli UMIiepuu.

Poccus B XIX crosnerun. IIpombinuieHHslid nepeBopoT B EBpome m Poccuu: obmiee u
ocobenHoe. Baxwueiimue ycnoBusi nepexona Poccum Kk MHAYCTpHAIBHOMY OOIIECTBY — peEIICHHE
KpPECThSIHCKOTO BOIPOCAa U OrPaHUYEHHE caMojepkaBus. JJIMTEIbHOCTb, HENOCIEA0BATEIbHOCTD,
UUKIUYHOCTh TMporiecca OypxyasHoro pedopmupoBanusa. Ponb cyOpekTuBHOrO ¢akropa B
npeogoieHuu orcraBanus. Pedopmel XIX Beka, ux 3HaueHue. OOmecTBeHHbIC NBIKECHHS B XIX
BEKE.

Poccus B nauane XX Beka (1900 — 1917rr.). Ocob6eHHOCTH COLMATBHO-IKOHOMHUYECKOTO
pasButus Poccun B Hauane XX Beka. OObeKTUBHASI MOTPEOHOCTh MHAYCTPUAIBHONW MOJEPHU3AINH
Poccun. CootHomenue nonutudeckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camonepxkaBus. llepBas poccuiickas peBomonus. OOpazoBaHuE MOJIUTUYECKUX MapTUH.
l'ocynapctBenHass ayma Hadana XX BeKa KakK MEPBBIM ONBIT POCCHMCKOTO NapiiaMeHTapu3Ma.
CronpmuHckas arpapsas pedopma. [lepBas MmupoBas BoiiHa u ydacTtue B Helt Poccun. deBpanbckast
peBomtonust 1917r. U KOpeHHbIE U3MEHEHHSI B IOJUTUYECKOH )KU3HU CTPAHbI.

Moayas 3. OT cOBeTCKOro rocyaapcrsa K coppemennoi Poccun.



dopmupoBaHue M CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
OxTs16psCcKOTO BoOpyX)eHHoro Bocctanus B Ilerporpaze. 11 Beepoccuiickuii che3q CoBeToB U €ro
pemieHusl. DKOHOMHYECKass M COIMalbHas TOJMTUKA OOJIbIIEBUKOB. ['pakmaHckas BoWHA H
uHocTpanHas wuHTepBeHus. Cyns6a u 3Hauenne HDOIla. VYTBepkIeHUE OTHOMAPTHITHON
noymtudeckoir cuctembl. O6pazoBanne CCCP. Ilonutnueckass 6oprba B MapTUH W TOCYAAPCTBE.
CCCP B rogs! nepBbix natwieTok (konen 20-x rr. — 30-e rr.). ®opMupoBaHue pexuMa JUYHON
Biactu CranvHa U KOMaHIHO-aJIMUHUCTPAaTUBHOM CHCTEMBI yIpaBJIEHUs TOCyqapcTBOM. BHemHss
nommtuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOi#i MupoBoii u Benmkoii OTeuecTBEeHHOW BOHE.
N3meHeHne COOTHOLIEHNS CUII B MUPE ITOCJIE BTOPOM MUPOBOM BOMHBIL. Hauano «Xoao0aHON BOWHBDY.
Tpynnoctn mnocneBoeHHoro pa3Butus CCCP.  VYikecroueHHE TMMOJUTHYECKOTO pEKUMa U
UJIE0JIOTUYECKOTO KOHTPOJIA. [lonbITKM OOHOBIIEHUS! «TOCYJApPCTBEHHOI'O COLMAIN3Ma». XX Cbhe3]l
KIICC wu ocyxnaenne kynbta TuaHOoCTH CranuHa. «OTTenens» B AyXOBHOU chepe. DKOHOMUYECKUE
pedopMsbl cepeauHbl 60-X TOJ0B, MPUUMHBI UX HE3aBeplIeHHOCTH. HapacTaHue KpU3UCHBIX SIBJICHUM
B coBeTckoM oOrmectBe B 70-e — cepenune 80-x romoB. Buemnss nmomuruka CCCP B xonme 60-x
Hayane 80-X IT.. OT pa3psAAKud K OOOCTpeHHIO MexAyHapoAHoW oOctaHoBKHU. «llepecTpoiikay:
CYIIHOCTb, T€JIH, 3aJa4i, OCHOBHBIE 3Tarbl, pe3ynbTaThl. Pacman CCCP. O6pazoBanue CHI'.

CraHoBjieHHE HOBOW poccHiickoil rocynapctBeHHOCTH (¢ 1991- mo Hacrosimee Bpems).
JInbGepanbHas KOHIEMIHUS POCCUUCKUX pedopM: Mepexoja K pPhIHKY, (hOpMHpOBaHHE TPa)kJIaHCKOTO
oOmiecTBa u npaBoBoro rocynaapcrsa. «lllokoBas Tepanus» s3xoHOMHUYECKUX pedopM B Havane 90-x
rogoB. Konctutynuss Poccuiickoit @enepanuu  1993r.  MexHaumMoHaabHbIE  OTHOUIEHUS.
[Tonutnyeckne maptum U oOliecTBeHHbIE NBWXeHUs Poccun Ha coBpeMeHHOM stare. Poccust Ha
IIyTH MOJIepHU3auu. Poccus B cucteme MUPOBOM SKOHOMUKH M MEKTyHAPOAHBIX CBS3EH.

4. O0beM yueOHOH TUCUMIIIMHBI

Bupr yue6HO# paboThI B 3a4eTHHIX | B akamem.
eAMHUIIAX gacax
OO01mas Tpy10eMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY ILIAHY 4 144
Konraktnas padora (KP): 1,3 48
Jlexuun (Jlek) 0,9 32
[Ipaktuueckue 3ansatus (113) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
Bua koutpoJis: 1 36
KonTakTHas paboT — MpoMeXKyTOYHAs ATTECTAIIHS 0,4
[ToaroTroBka K 3K3aMeHy 35,6
Buja nToroBoro KOHTpoJIst JK3aMeH
Bunsl yaeGHOM paboTh B 3adeTHBIX | B actp.
(117030500 E:0'¢ gacax
OO0mas TpyA0eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY IIaHy 4 108
Konrakthas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[Ipaktuueckue 3ausarus (113) 0,4 12




CamocrositesbHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15

Bua konTpoJs: 1 27
KonTakTHas paboT — mpOMEXyTOYHAas aTTECTAIUS 0,3
[ToaroroBka K 3K3aMeHy 26,7

Buja nToroBoro KOHTpoOJIst JK3aMeH

AHHOTanus padoyei NPorpaMMsbl M CHHUILIMHBI
«®Du3uueckasi KyJabTypa u ciopt» (b1.5.04.)

1 Ieab AWMCUMIUVIMHBI: OBJAJEHUE METOJOJIOIMEe HayyHOro TIO3HaHUS (U3NYECKOU
KyJIbTypbl M CIIOpPTa; CHUCTEMON TMPAKTUUYECKHMX YMEHMM W HaBBIKOB, 0O0ECTICUMBAIONINX
COBEPIIICHCTBOBAHUE TICUXO(PHU3UUECKUX CIMOCOOHOCTEH; 3HAHME WCTOPUYECKUX, HAYYHBIX U
MeJarOTUYECKUX OCHOB (PM3MUECKOU KYJIbTYPHI, CIOPTA U 3J0POBOTO 00pa3a >ku3HU; (OPMUPOBAHUE
MOTHBAIIMOHHO-TIEHHOCTHOTO OTHOIIIEHUS K bu3nYecKol  KyJIbType, buzmIecKOMy
COBEPIIIEHCTBOBAHUIO U CAMOBOCITUTAHUIO, YCTAHOBKA Ha 3/I0POBBIA 00pa3 KU3HHU.

2 B pe3yJabTare u3yueHusi AUCHMILIMHBI 00y4alOLIUiicA MO mMporpamMme dakajaBpuara
HOJIKEH:

Obaaoams crnenyromuMu oOekyabTypHbiMU (OK) KoMneTeHuusaMu:

—  CIIOCOOHOCTH K caMOOpraHu3aliuu u camooopaszosanuio (OK-7);

— CIOCOOHOCTh HCIMOJNB30BaTh METOABI M CpeAcTBa (U3MUECKOM KYIbTYphl JUIS

obecrieueHHs MOJHOIEHHON COIMaIbHOM 1 TpodeccuonanbHoi aesteasHocT (OK-8).

3namy:

—  Hay4YHO-TIPaKTHYECKHE OCHOBBI (DU3MUECKOM KYIbTYpHI M CIOPTA, TypU3Ma U 37J0POBOIO

00pasa X1U3HWU;

—  COLMAJIbHO-OMOJIOTMYECKHE OCHOBBI (PM3UYECKOM KYJIBTYpPHI U CIOPTA;

—  HCTOPUYECKHE OCHOBBI (PU3NYECKOU KyJIbTYphI U CIIOPTA;

— HucTOpUI0 (DU3MYECKON KyJIbTypbl U CHOpPTa, HUMETh MPEJICTaBICHHE O 3HAYUMBIX

CHIOPTUBHBIX COOBITUSAX HE TOJBKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS; Ba)KHEilIine

JOCTHKEHHS B 00JIaCTH CHOPTAa;

— cnopruBHble Tpaguuuun MXTHU-PXTY wum. JI.U. MenaeneeBa, HOMHUTh O TMOJIBUTAX

CIIOPTCMEHOB B roJibl Benukoi oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

— TPUMEHATH MOJYYECHHBbIE TEOPETHYECKHUE 3HAHHS B MOBCEIHEBHOW, 00Opa30BaTEIbHON U

npodeccuoHAIBHON 1eATEIbHOCTH;

—  CaMOCTOSITENIbHO COBEPIICHCTBOBATH U Pa3BUBATh CBOU KyJIbTYPHBIA YPOBEHb B 001aCTH

ucTopuu GU3NYECKON KYIbTYPHI U CIIOPTA;

— OmepupoBaTh TEMATHUECKUM TOHSATHIHBIM armaparoM COBPEMEHHOW (u3ndecKon

KYJbTBI U CHIOPTA;

—  BBIMOJHATH 3aJaHMs, CBS3aHHBIE C CAMOCTOSITENILHBIM aHAM30M U 00pabOTKOU

MH(OPMALIUY TIO U3YIaeMbIM TEMaM.

Braoemy:

—  HaBBIKAMH KPUTHUYECKOTO MBIIUICHHUs, 0000IIeHNS U aHaTu3a HH(OpMaIIUU, TOCTAHOBKU



LIEJIA ¥ BBIOOPA IIYTH €€ IOCTHKEHHUS,
—  HCHOJIb30BaTh  (DU3KYJIBTYPHO-O3AOPOBUTEIBHYIO JIEATENBHOCTh JUISL  YKPEIUICHUS
3JI0POBBSI, JOCTIKEHHSI )KU3HEHHBIX U MPO(ECCHOHATBHBIX LIENIEH;
— Mertonamu (unocodckoro mo3HaHus, HaBBIKAMU pedIIeKCHU.
3 Kpartkoe copep:kanue JHCHUIITHHBI
Jucuumiuza (Moaynu) no «®Pu3NyecKoll KyabType U CHOPTY» pPEalU3yrTCsl B paMKax
6azoBoii wactu bmoka | «/lucummiuusbl (MOAyNTH)» TpoTrpamMMbl OakanaBpuara B oObeme 72
aKaJeMHYSCKUX JacoB / 54 acTp. 4. (2 3a4eTHBIC CAUHUIIBI) TIPU 3A0UHOU (hopme 00yueHUA.
[IporpamMma paccunTaHa Ha W3y4y€HUE NUCUUIUIMHBI B TEYEHUE JIBYX CEMECTPOB (2-ro u 6-10),
IIPENII0JIAaraeT, 4YTo 00yyaroluecs Moay4atoT TEOPETHUYECKYI0 OArOTOBKY B o0nactu «Pusznueckas
KYJIbTYpa U COPT».
Paznesbl AMcuUMIVIMHBI U BB 3aHATHI

Monyns | HazBanue monyis Bcero, Yacos
axam.u/3.eq. lex CP KP
1. [Mpenmer «®wusuveckass Kynbrypa u36/13.em1 #@ 30 P2

copt». Cnopt u mnoxasur. Hcropus
CIIOPTUBHBIX O6H.[€CTB CTpaHbI

2 Criopt BeICIIHX JocTkeHud. Mctopus36 /1 3.en.  # 30 2
OnuMIIHACKHX, MapaJTuMITMHACKUX,
CHEIMATBHBIX, Je(MIUMIUHCKAX UTP
1aCOB 8 60 4
Monayns | HazBanne momyns Bcero, Yacos
actp.u/3.en. Ulek CP KP
1. [Ipeamer «®usmueckas kynabrypa w27/ 13.em 3 22,5 1,5

ciopt». Cnopr u mnoasur. Hcropus
CHOPTUBHBIX OOIIECTB CTPAHBI

2 Crnopt Beicinx goctwkenunit. Mcropus27 /1 3.eq. 3 22,5 1,5
OnuMITHICKHX, MapaJTuMIMHACKUX,
CHeIUaTbHBIX, TeDIUMITUUCKUX UTP

12COB 6 45 3

Kaxaplii Moay/ b MpOrpaMmsbl HMeeT CTPYKTYPY:
- JICKIUH;
- IPaKTUUYECKUH pa3zen (JoMalllHee 3a/laHue — CaMOCTOsITeNIbHast paboTa CTy/IEHTOB);
- KoHTpOJbHBIN pazaen (KP).

Teopernueckuii pazgen ¢GopmMHupyeT CHCTEMY HAy4YHO-TPAKTUYECKUX U CIIELUAIBHBIX
3HaHUH, HeOOXOAUMBIX JJIs1 TOHUMaHUS MIPUPOIHBIX U COLMATIBHBIX MPOLECCOB (DYHKIIMOHUPOBAHUS
¢u3nyeckoil KynbTyphl OOLIECTBA M JIMYHOCTH, YMEHHUS MX aJalTHBHOTO TBOPYECKOTO
UCTOJb30BAHUS ISl JIMYHOCTHOTO M MPO(ECCHOHATBHOTO Pa3BUTHS; CaMOCOBEPIICHCTBOBAHUS,
OpraHu3aliii 3J0pOBOro oOpa3a >KU3HM TPH BBHIMOJIHEHUH YueOHOH, mnpodeccuoHaabHON U
COLIMOKYJIbTYPHOH I€ATEIbHOCTH.

CamocTosiTe1bHAsi padoTa IpenycMaTpuUBaeT HM3YYEHHE OCHOBHBIX METOJIOB U CIOCOOOB
¢dopmupoBaHus y4eOHBIX, NPO(PECCHOHANBHBIX U JKU3HEHHBIX YMEHHH W HAaBBIKOB CpEICTBAMH
(bu3n4ecKoi KyIbTyphl U CHIOPTA.

KonTpoabHblii pazgen. Kpureprem ycrnenrHocTu 0CBO€HUSI yUeOHOTO MaTepuana sBIsIeTcs



OLICHKa NPENOAABATENA, YYHUTHIBAIOIIAS CBOEBPEMEHHOCTHh BBINOJHEHUS JOMAlIHUX 3aJaHUMH,
YETKOCTh U TOJIHOIICHHOCTh BBITIOJHEHUS KOHTPOJBHBIX PadOT, 3HAHWUN TEOPETHUECKOTO pazjera

MIPOrPaMMBI
4 O0beM yueOHOM TMCUUILIUHBI
B B I VI
Bunpsl yaeOHOM paboThI 3aUETHBIX | aKaJeM. | CEMECTp | CEMECTp
eIMHUIIAX | Jacax
OO0masi TPyA0eMKOCTh JUCHUIIMHBI mo | 2,0 72 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IIaHY 36 yac. | 36 uac.
KonrtakTnast pa6ora (KP): 2,0 72 36 36
Jlexuu (JIek) 0,6 8 4 4
KonTponeHblii pazmen, Bxoaut B aymutopssie | 0,4 4 2 2
3ansarus (KP)
CamocroniTesnnnasi padora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[TpakTudeckoe 3amanue 0,5 30 15 15
Bua konTpoJs: 3auer / 3k3aMeH 3auer 3auer 3auer
B B ] VI
Bunbr yue6HOM paboTh 3a4ETHBIX | aCTPOHOM. | CEMECTpP | CEMECTp
eMHHIIAX | Jacax
OO0masi TPyA0eMKOCTh JAUCHHILIMHBI 1o | 2,0 54 1,0 3.ex. | 1,0 3.en.
yueOHOMY IJIAHY 27 yac. | 27 yac.
Konrakthas padora (KP): 2,0 54 27 27
Jlexuunu (Jlek) 0,6 6 3 3
KonTtponbHbIi pa3aen, Bxoaut B ayautopusie | 0,4 2 1 1
3ansatus (KP)
CamocrositesibHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTrueckoe 3aganue 0,5 23 11 12
Bua koHTpoOJIsA: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Maremaruka» (b1.5.05)
1.Heap0 aucuMNIMHBI sBisieTcs (OPMUPOBAaHHE Yy CTYIEHTOB CHCTEMBI OCHOBHBIX
MOHATHM, HCHOJIB3YEeMBIX IJIsl TMOCTPOCHHSI BAKHEHIIMX MaTeMAaTUYECKUX MOJeNed, U YMEHHS
HCIIOJIb30BATh MATEMaTHUYECKUE METO/IbI JJIs1 OITUCAHUS PA3IUYHBIX MPOLECCOB.

OCHOBHBIMH 3aJa4YaMH JUCHMILIMHBI, PEUICHHE KOTOPHIX O00ECHeuyuBaeT JOCTH)KEHUE
LIEJIH, ABIISIOTCSA:
— (¢dopMupoBaHME IOHMMAHHUS 3HAYUMOCTM MAaTEMaTHYECKOM COCTaBIfIOIIEH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHUU OakanaBpa;
— O3HAaKOMJICHME C CUCTEMOM IOHATHH, HMCIOIb3YyEMbIX IS ONUCAHUS BaXHEHIINX
MaTeMaTHYECKUX MOJIENEH U MaTEMaTUUECKUX METOI0B, U UX B3aMOCBS3bIO;
— O03HaKOMJIEHHME C IPUMEpPAMU IIPUMEHEHUS MaTEMAaTHYECKUX MOJAEIEH U METO/IOB;



— (dopMupOBaHHE HABBIKOB M YMEHHUH HCIIOJIb30BaHUS MaTEMaTUYECKUX MOJEIeH u
MaTeMaTUYECKUX METOIOB.
2. TpeGoBaHus K pe3yJibTATaM OCBOEHHUS THCHMIJIMHBI

N3yuenne kypca MaTeMaTHKH CIIOCOOCTBYET MPUOOPETEHHIO CIIEIYIOIINX KOMIIETECHIIUIA:

2.1. ObmenpodeccruoHanbHbIE:

-CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUMILIMH B ipodeccuonanbHoi nesitenbHoct (OITK-1).

B pesynbrate u3ydeHus: AUCHUILTMHBI 00yJaloUIHiics 1Mo mporpaMMe OakajaBpuaTa JOJDKEH:

3uams:

OCHOBBI i depeHInanbHOT0 U HWHTETPAJIbHOTO HCYMCIeHus, auddepeHnnanbHbIX
YPaBHEHU;

MaTeMaTU4YeCKUe TEOPUH W METOJIBI, JISKAIINEe B OCHOBE IOCTPOCHUS MAaTEeMaTHYECKUX
MOJIeJIeH;

OCHOBBI IPUMEHEHHUSI MATEMaTHUECKIX MOJIENICH 1 METOIOB.

Ymemo:

-BBIOMpATh MaTEMAaTUIECKAE METOIBI, TPUTOTHBIE [T PEIICHUS KOHKPETHOW 3a1a4H;

-HCIIOJIb30BaTh MATEMAaTHYECKUE TOHSITHS, METOIbl M MOJEIH ISl OMHCAHUS Pa3IHIHBIX
MIPOIIECCOB;

-BBISABIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIS)KAIIHe B OCHOBE KOHKPETHBIX MPOIECCOB;

-HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATHCTHYECKOI 00pabOTKH TaHHBIX;

-IIPUMEHSITh MaTeMaTHYECKUE 3HAHUS Ha MEXTUCIIUTUTMHAPHOM YPOBHE.

Bnraoemy:

-OCHOBaMHU ()yHIAMEHTAJIbHBIX MaTeMaTHYECKUX TEOPHUM M HAaBbIKAMHM HCIIOJIb30BaHMS
MaTEMaTUYECKOTO aImapara;

-METOJIaMH CTaTHCTUYECKOU 00paboTKK HH(OpMaITUH.

Kpartkoe cogep:xanue 1ucUHILIUHBI:

1 CEMECTP

1.BBenenmue.

IIpenmer u Meroapl maremaTuku. OIMcaHME OCHOBHBIX paslenoB Kypca. IlpaBuna u
TpeOOBaHUS IIPU U3YYEHUH Kypca.

2. Dj1eMeHTBI aJredpbl.

YucnoBble MHOXECTBa, KoMIUIeKCHbIE uncia. Onpenenutenu Il u Il mopsiakos. Bektopsr:
OCHOBHBIE MOHATHS, CKAIIPHOE, BEKTOPHOE U CMEIIAaHHOE IIPOU3BEACHUS BEKTOPOB. AHAIUTHYECKas
reoMeTpus: npsMas Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuuel: neHCTBUs HaJ MaTpUIlaMu,
IIPUBEJCHUE K CTyleH4YaroMy Buay M Buay l'aycca. Panr marpunsl. O6paTtHas marpuna. Teopema
Kponekepa-Kanemnnu. Pemenne cucrem nuHeWHbIX anreOpandeckux ypaBHeHHH. CoOCTBeHHbIE
yucia U BekTopsl. KBagparuunbie GOpMBI.

3. ®ynknus ogHoi nepemenHoii. [lpenen pynkuun. HenpepsiBHOCTD QyHKINH.

Oyukiusa. Crnocobsl 3amanus ¢ynkuuu. Ilpenen ¢yHkumm B Touke. OAHOCTOpOHHUE
npenensl. [Ipenensl Ha OeckoHeyHOCTH. beckoHeuHO Maible M OeCKOHEYHO OoJibIine (QYHKIUHU, UX
CBOMCTBa M B3aMMHas cBsA3b. CBoiicTBa mpezenoB. IlepBblii U BTOpPOW 3amedaTrelbHbIE MPENEIbI.
HenpepbiBHOCTh (yHKIIMM B TOuke M Ha mpoMexyrke. CBoiicTBa (yHKUUH, HENpephIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QYHKIIMH U UX KIACCUPUKALIMSL.

4. InpdepeHunaibHoe HcUMcaeHne GPYHKIMHA OIHOM NMepeMeHHOIi.

[IpousBosHas (yHKUIMH, €€ TeoMeTpUYeCKHUd U MexaHuueckuil cwmbicia. I[IpaBuia
middepenuupoBanus. Tabmuma OCHOBHBIX Npou3BOAHBIX. Juddepenuman ¢yHKuuu, ero



MPUMEHEHHsI K IPUOIMKEHHBIM BbIUMCIIEHUAM. IHBapraHTHOCTH (opMbI IepBOTO A dhepeHiuana.
[MpousBonnas cnoxxkuoit ¢yHkumu. JuddepenmupyemMocts GyHKIHUU: OMpeAeTieHUE, TEOPEMBI O
cBsi3U UG GEpeHIIMPYEMOCTH € HENPEPHIBHOCTHIO U C CYIIECTBOBAHMEM IPOM3BOAHON. OCHOBHBIC
Teopembl auddepeHunansoro ucuucnenus: Pomns, Jlarpamka, Komm. IlpaBuno Jlonmurans
(packpeiTue HeomnpeaeneHHocTel). Ilpon3BoaHble BBICIIMX MOPSAKOB. JIOKanbHBIA 3KCTpEMyM
¢bynkuuu. HeobxoaumMele U 10CTaTOYHBIE YCIOBHA dKcTpemyMa. [IpaBuio nccrienoBanus GpyHKIun
Ha MOHOTOHHOCTH M AKCTpeMyM. [Ipu3HaKu BBITYKIOCTH M BOTHYTOCTH (QYHKIMH. ToukH mepernoa.
HeoOxomuMoe u jmocraToyHoe yciuoBusl neperuda. ACHUMITOTH (DYHKIMH, WX BHIBI M CIOCOOBI
HaxoxaeHus. O0Ias cxeMa uccieJoBaHus GyHKIHA, TOCTPOCHUE UX TPa(UKOB.

5. UHTerpanbHoe ucuncjieHne GyHKIUM OJHON MepeMeHHOM.

[TepBooOpa3nas ¢ynkiusa. HeonpeneneHHbIid HHTETPa U €ro cBoicTBa. Tabnuia OCHOBHBIX
UHTErpajoB. MeTo/abl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE, HWHTEIPUPOBAHUE
MOJICTAHOBKOM, HHTErpupoBaHHME N0 4YacTaM. VHTerpupoBaHue palUMOHAIBHBIX JpoOei.
NHTerpupoBanne HEKOTOPHIX MPPALMOHAIBHBIX U TPUTOHOMETpUUYecKuX GyHKIuil. OnpeaeneHHbINd
WHTETpaJl, €ro reoMeTpuueckuii cMpicia. CBoMCTBa omnpeaesieHHoro uurterpaia. @opmymna HerotoHa-
JleitOnuna. TeopeMa o cpeHeM 3HAYEHMM. 3aMeHa MEPEMEHHON M MHTETPUpPOBAHHE MO YacTAM B
omnpeneneHHOM uHTerpane. [IpuioeHns ONpeneeHHOro HMHTErpajga K BBIYHCICHUIO IUIOMIAJeH
mwiockux ¢uryp. [loHsATHE HECOOCTBEHHBIX MHTETPAJIOB: OIPENEICHUs, CBONCTBA, METO/bI
BBIYHCIICHUSI.

2 CEMECTP

1.IndpepenumanibHoe ucuucjiaeHue GyHKIMHA HECKOJIbLKUX MePeMEeHHbIX. JJIeMEHTbI TeOPHHU

1oJIsl.
OyHKIMK ABYX U OoJiee MepeMEHHBIX: OompesesieHne, 00JacTh onpezeneHus, 00JacTb U3MEHEHus,
reoMeTpuueckas UHTeprnpeTanus, JauHuM ypoBHA. Ilpenen ¢yHkmuum B TOouke. YacTHble
MpOM3BOJHEIE (HA mpuMepe (QYHKIMU JBYX IMepeMeHHbIX). JuddepeHmupyeMocTs GyHKIUHA
HECKOJIbKUX mepeMeHHbIX. JlocTaTouHble ycnoBusi auddepenunpyemocty. [loiaHas nmpou3BoaHas.
[IpousBognass cnoxuHodt ¢yHkiuu. Ilomaeiit  auddepennuan. HVHBapHAaHTHOCTh  IOJHOTO
mupdepennrana. AHaTUTHYSCKUNA mpu3HaK moyiHOTO muddepennuana. Juddeperimupopanue
GyHKIMM OTHOW W JABYX IEPEMEHHBIX, 3a/laHHON HedaBHO. YacTHbIE MPOW3BOJHBIE W TIOJHBIE
muddepeHnransl BhICHIMX MOPSAKOB. TeopemMa O paBEHCTBE CMEHIAHHBIX MPOM3BOIHBIX (1S
(GyHKIMY IBYX MepeMEHHBIX). JIokanbHbIe SKCTpeMyMbl (PYHKIIMU JBYX MEPEMEHHBIX: HEOOX0IMMOE
U JIOCTaTOYHOE YCJIOBHS IKCTpeMyMa. YCIOBHBIN IKCTpeMyM (MeTon MHoxuteneil Jlarpanxka).
HauGonpiiee n HauMmenbllee 3HadeHne PyHKIIMU B 3aMKHYTOM 061acTi. OCHOBHBIEC IOHSITHS TEOPUU
nons. Ckansiproe nosie. [loBepxHoctu u nuHuM ypoBHs. [Ipon3BoHas no HanpasieHUo. [ paaueHt
CKaJISIPHOTO I0JIS U ero cBoiicTBa. BekTtopHoe none. JluBeprenuus noss. Porop nosst. CBs3b MEXIy
IPAIMEHTOM U MIPOU3BOAHOMN MO HAIIPABJICHUIO.

2. KpaTHble HHTErpaJjbl.

JIBOMHOI WHTErpas: OmpeleieHue, I€OMETPUUECKUA CMBICH, CBOMCTBA. BpluncieHue IBOWHOTO
UHTErpajla B JCKapTOBOM M TOJApHON cucreMax koopauHar Murerpan Ilyaccona. TpoitHoii
UHTETpal: ONpEAEICHUE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BpIUnCIIeHHE TPOMHOIO MHTETpaa.
[Ipunoxenuss ABOMHOTO U TPOMHOIO UHTErPAJIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIC HHTErPAJIBI.

KpuBonuHeWHbIH HMHTErpajl MO KOOpAMHATAM: OIpe/ielieHue, CBOWCTBA, BbIUMcIeHHe. Pabora B
cwioBoM mone. Popmyna ['puna. KpuBonmHeliHble WHTErpanbl, HE 3aBUCALIME OT IYTH
uHTerpupoBanus. lloTeHuuanbHas (QyHKUUS, NOTeHIManbHOe mose. [loHATHE MOBEPXHOCTHOTO



unterpana. Ilotok BekTtopa uepe3 mnoBepxHocTb. Teopema I'aycca-Octporpanckoro. dopmyna
Croxca.

3 CEMECTP

1. InpdepennuaibHble ypaBHEHHS EPBOro MOpsAAKa.

Huddepenunanbupie ypaBHEHUS: MOPAIOK, PEHICHUE, TEOpeMa CYIIECTBOBAHUS U €IUHCTBEHHOCTH
pemenusi. 3amaua Komm. VYpaBHeHus ¢  pa3AenslOIIUMUCA nepeMeHHbIMU. OJIHOpOIHbIE
maddepenunanbupie ypaBHeHus. Jlunelinbsle auddepeHnanbHple ypaBHEHUS TEPBOTO IMOPSIKA.
VYpaBHeHusl B ONHBIX U depenunanax. MHTerpupyromumi MHOKHUTEb.

2. lud¢epenunaibHble ypaBHEHHSI BTOPOro M N-To NOPS/AKA.

Huddepennunanbabie ypaBHEHHS BTOPOTO MOPSIKA, JOIMyCKAIOIINe MOHKEHNE opsiaka. JInneiHbie
maddepeHnnanbHbIe ypaBHEHHs BTOPOTo nopsiika. CoiicTBa pemieHuid. JInHeiiHas HE3aBHCUMOCTh
¢byakuumii.  Onpenenutens  Bponckoro.  Crpykrypa — oOmiero  pemieHuss  JIMHEWHOTO
muddepeHnnanbHble  YpaBHEHHMsI BTOporo mopsiika. @DyHAaMeHTaldbHas CHUCTEMa pelICHUM.
JluneiiHble OAHOPOAHBIE AUQQEepeHInaNbHbIE YpaBHEHUS BTOPOrO MOPSAAKA C IMOCTOSHHBIMH
koa(durmentamu: mocTpoeHue obmiero pemieHus. Meron Ounepa. JIuHeliHble HEOJTHOPOIHBIE
muddepeHnranbHble YpaBHEHUs BTOPOTo MOpsiiKa C MOCTOSHHBIMU Kod(hduuuentamu. Obmee u
YacTHOE pEeUIeHHs] HEOJHOPOIHBIX ypaBHeHUHU. JIluHelHble nuddepeHnrnaibHble ypaBHEHUSI N-TO
MOpSIIKA: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEero pelieHus, METOJ Bapualuu
NoCTOAHHBIX. JluHeiHble nuddepeHnnanbHble ypaBHEHHS N-TO TMOpsiAKa C  MOCTOSHHBIMH
ko3 urmenTaMu. AITOPUTM OCTPOEHUS OOIIEro PEIICHUSI.

3. Cucremsl 1uddepeHuInaNbHBIX YPABHEHHH.

Cucrempl nuddepeHIMANbHBIX ypaBHEHUI MEpBOTO TNOpsAKa: oOOmMe MOHSTHS, Teopema
CYILIECTBOBaHMUS M €IMHCTBEHHOCTU oOmiero pemieHus. CUcTeMbl JMHEWHBIX AU(depeHInanbHbIX
YpPAaBHEHUN IEPBOrO MOPSAKA: HMHTETPUPOBAHME METOJOM HCKItOoUeHUsA. CHUCTEeMbl JIMHEMHBIX
muddepeHInanbHbIX YPaBHEHU TIEPBOTO TOPSIKA: CBOMCTBA PEIICHUH, TEOPEMBI O CTPYKType
oOliero pemieHus, METOJ Bapualud MOCTOSIHHbIX. CHCTEeMBbl JHMHEWHBIX OJHOPOJHBIX U
HEOTHOPOAHBIX Au(dEepeHIINATBHBIX YpPaBHEHUH C TMOCTOSHHBIMH KOA(PGUIIUEHTAMH. DJIEMEHTHI
TEOPUH YCTOMYHUBOCTU. MeTOAbI UNCIEHHOTO petieHus nuddepeHuanbHbIX YpaBHEHUH.

4. YucaoBbie U PYHKIUOHAJbHbIE PS/AbI.

UucnoBele psbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOMAALIUXCA PAIOB, HEOOXOAMMBIA IMPU3HAK
cxomumoctd. ['apmonuueckuid  psia.  Psasl  dupuxne. Ilpusnaku cpaBHEHHSI pSAJIOB €
MOJIOKUTEIbHBIMU WieHaMmH. [lpu3nak JlamamOGepa. MHTerpaibHbIH W paguKadbHBIA TMPU3HAKU
Komm. 3Hakodepenyromuecss psapl: npusHak JleiiOuuia. 3HaKomepeMeHHBbIE PAIbl: MOHSATHUS
a0COTIOTHON M YCIOBHOW CXOJAMMOCTH, MPU3HAK a0COIIOTHOM CXOJMMOCTH, CBOMCTBA a0COTIOTHO U
YCIIOBHO CXOJAILLIUXCS PSAIOB.

OyYHKIMOHANBHBIE PAIbl: OCHOBHBIE MOHITHUSA, O0NACTh CXOAUMOCTH. CTENneHHBIC PAJIBI:
paauyc, HHTEpBai, 001acTh cxoauMocTH. CBoiicTBa CTemeHHBIX psAAoB. Psner Teinopa wu
MaksiopeHa: CBOMCTBa, yCIOBUE CXOAMMOCTH psiia K UCXOAHOW (PYHKIIMU, OCHOBHBIE PA3IOKEHUSI.
Paznoxenne pyHKkuuu B psa MakiaopeHa ¢ IOMOIIBI0 OCHOBHBIX pasiioKeHUH. [ 1aBHOe 3HaueHHe
¢bynkuuu. JxBuBaeHTHbIE QyHKIMH. [Ipumenenue paaos Teiinopa u MakiopeHa J1Isl BBIYUCIECHHS
IIPENIENOB.

5. 3akiarouennue.

Hcnonp30BaHne MaTEMaTUUECKUX METOJOB B IPAKTUUECKOM AEATEIbHOCTH.

4.00beM yueOHOM IMCUMILINHBI

Bcero 1 cemecTp |2 cemecTp 3 cemecTp




Buabl yueoHoii padoThI 3a4. e/ 3a4. ef./ 3a4. ef./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
Oo0masn TPYAOEMKOCTh
AMCUHILTHHBL 110 y1eGHOMY 15/540 5/180 4/144 6/216
JIaHy
AyIMTOPHBIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlekiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxririeckie 2,65/96 0,88/32 0,88/32 0,88/32
sanstus (I13)
CamocrosiTebHas padora (CP): |7,7/276 2,23/80 2,23/80 3,24/116
KonTakTHas caMocTosTENbHAs paboTa /0,2
CaMoCTOsTEbHOE M3YUEHHE Pa3/IEIoB 179.8
TV CITATITMHBI
Bt xonrposs: 2172 1/36 1/36
JK3aMeH/3aueT
KonrakTHas pabora — 10,4 10,4
HpOMe)KyTO‘IHaSI aTrecrammusda
IMoaroroBka K 3K3aMeHy /35,6 /35,6
3auer ¢
Buja uTOoroBoro KOHTpoOJIA DK3aMeH . DK3aMeH
OLIEHKOI1
Bcero 1 cemecTp |2 cemecTp 3 cemecTp
Buabl yueoHo# padoThbI 3a4. ef1./ 3a4. ef1./ 3a4. el1./ 3a4. el1./
acTp.uac acTp.uac acTp.uac acTp.uac
Oomas TPYA0EMKOCTh
AHUCIHMILIUHEL 110 yiebHoMy 15/405 5/135 4/108 6/162
JIaHy
AYIUTOPHbBIE 3aHATHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
IMpakrtuyeckue3anstus (I13)[2,65/72 0,88/24 0,88/24 0,88/24
CamocrositeabHas padora (CP): |7,7/207 2,23/60 2,23/60 3,24/87
KoHnTakTHas camocTosTenbHast pabora /0,33
CaMOoCTOsTENbHOE U3YYEHHE PA3IeIoB /59,67
T CIIUTUINHBL
B womrposst: 2/54 1/27 1/27
3K3aMeH/3a4ueT
KonrakTHas padora — 10,3 10,3
MPOMEKYTOYHASI ATTECTAIMS
IMoaroroBka Kk IK3aMeHy 126,7 /26,7
Bua uToroBoro KOHTpoOJIsA JK3aMeH 3aver y JK3aMeH

OLEHKOM




AHHOTanMsA padoyeii MPOrpaMMbl IUCHUNIAHbI
«Aupopmaruka» (b1.5.06)

1.Ieab QMCHMIIMHBI — TpHOOpeTeHne 0a30BBIX 3HAHUH O COBPEMEHHBIX MH()OPMAIIHOHHBIX
TEXHOJIOTUSX, a TAK)KE YMEHHUI U MPaKTUYECKUX HABBIKOB B 00J1aCTU MH(POPMATUKH, UCIIOJIb3yEMBIX
[P pPELIEHUH HAy4YHbIX U IPAKTUYECKUX BBIYUCIMTENbHBIX 3a7au CTYyJEHTaMU BCEX
CIELMAJIBbHOCTEM.

3agayM AUCUMIIMHBI - H3yYeHUE METOI0B XpaHEeHUs, 00pabOTKH u nepeaayn nHpopMaum ¢
HCIOJIb30BAHUEM IIE€PCOHAIBHBIX KOMIIBIOTEPOB, JIOKAJBHBIX M TJOOANbHBIX CETel; H3yuyeHue
YUCJIEHHBIX METOJIOB pEIIEHUS MPOCTEHIINX 3aJad MAaTeMaTU4YeCKOro OIUCAaHUS XUMMKO-
TEXHOJIOTUYECKUX IPOLIECCOB; NPUBUTUE HABBIKOB ANTOPUTMHU3ALUMU M MPOrPpaMMHPOBAHUS C
WCIOJIb30BAHUEM CTAHJAPTHBIX I1aKETOB MPHUKIAIHBIX IMPOTpaMM IMpU PELUIEHUH MPOCTEHIINX
BBIYMCIIUTENbHBIX 3a/1au.

TpeOGoBanus Kk pe3yjbTaTaM O0CBOCHHUS AUCHUIIIHHBI

W3ydyeHne OUCHUIUIMHBI TOpU  MOATOTOBKE KaJgpoB  BbICHIEH  KBamuuKaUWd IO
00pa3zoBaTebHON TPOTpaMMe BBICHIETO OO0pa3oBaHus MO HampasieHuto mnoaroToBku 18.03.01
«XUMHUYECKask TEXHOJIOTHS CIIOCOOCTBYET (DOPMUPOBAHUIO CIEAYIOMIUX KOMITETCHITHH:

OobmenpodeccnoHabHbIe KOMIIETEHIIMN:

- BJAJICHUE TMOHUMAHHS CYIIHOCTH W 3HAYeHUs WH(OOPMAIMHA B PA3BUTHH COBPEMEHHOTO
oOmIecTBe, OCO3HAHUS OIMACHOCTU M YIrpo3bl, BO3HUKAIOIIMX B 3TOM IpoIlecce, CIOCOOHOCTHIO
coOo1aTh OCHOBHBIC TpeOOBaHUS HHGOPMAIMOHHOW O€30MacHOCTH, B TOM YHCIE 3alluThl
rocyaapcrBennoi taiiusl (OI1K-4);

- BJAJICHUE OCHOBHBIMH METOJaMH, CIIOCOOAMH U CpPEICTBAMHU TMOJy4YEHHUS, XPaHEHUs,
nepepaboTku MH(OPMALUK, UMETh HAaBBIKM PabOThl ¢ KOMIIBIOTEPOM KakK CPEICTBOM YIpPaBICHUS
undpopmanueii (OITK-5).

2. B pe3yabrare u3ydeHusi TMCHMILIMHBI 00y4YalOIIUiics MO MporpamMMe 0akajaBpuara
HOJIKEH:

3HATH

- cBO¥icTBa MH(OpMAIUH, CLIOCOOBI €€ XpaHEHHS U 00pabOTKH;

- CTPYKTYPY, IPUHLHUIIBI paOOThI U OCHOBHBIE BOZMOXHOCTH DBM;

- TOTIOJIOTHIO U aPXUTEKTYPY BBIYUCIUTEIBHBIX CETEH;

- IPUHIUIIBI aJpecalliy MoJIb30BaTeNel, KOMIIBIOTEPOB U PECypcoB B ceTH MHTepHeT;

- paznuyath U pacundpoBbBaTh [P — anpec, ToMeHHOE UMSI KOMITBIOTEPA;

- a TaKXkKe BIAJeTh HABBIKAMH CaMOCTOSITENILHOTO peUIeHHs 3a7ad Ha KOMIIBIOTEpE,
BKJIIOUAIONIUE TIOCTAHOBKY 33aJa4H, pa3paboTKy alrOpUTMa U OLIEHKY ero 3(pPeKTUBHOCTH;

- CTPYKTYpY, IPUHIHUITBI paOOThI U OCHOBHBIE BOBMOXHOCTH DBM;

- OCHOBHBIE THIIBI AJITOPUTMOB, S3bIKH MTPOTPAMMUPOBAHHUS;

- CTaHJapTHBIE MPOTrPAMMHBIE 0OecTIeYeH s CBOeH Mpo(ecCHOHATBHOM e TENbHOCTH;

- aJITOPUTMBI PELICHHS HETUHEHHBIX YpaBHEHU;

- aNITOPUTMBI OTHOMEPHOW ONTUMHU3AIIHH;

VYMETH
- MICATh U OTJIAKUBATH TPOrpaMMbl Ha VBA 110 pazpaboTaHHBIM alropuTMam;
- MPUMEHSTh METOIbl MATEMATHUECKON CTATUCTUKU IS PEIICHUs] KOHKPETHBIX 33/1a4;



- MCTIOJIb30BaTh MAKETHI MPUKJIAIHBIX IPOrPaMM IPH JalbHEHIIeM 00y4eHNN U IPAKTUYECKOH
JESITEIbHOCTH.

BJIAJIETD

- HaBBIKAMHU CaMOCTOSITEJIBHOTO PEIIEHHUs 3a/lad Ha KOMIIBIOTEpE, BKIIOYAIOIINE TTOCTAaHOBKY
3agauu, pa3pabOTKy alropuTMa W OLEHKY ero 3(pQEeKTUBHOCTH METOJaMH MaTeMaTUYeCKOH
CTaTUCTHUKH JUI1 00pabOTKH IKCIIEPUMEHTA;

- METOJAMHM peaIM3allUU AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTtkoe conep:kanue IUCHUIINHBI:

3.1. ApxuTekTypa KOMIIbIOTEPOB U KOMIIbIOTEPHBIX CETEH:

® LCTOpUSI Pa3BUTUSl BBIUMCIMTEIBLHOM TEXHUKHM U IEPCOHAJIBHBIX KOMIbIOTEpOB. Kparkas
UCTOpUS  Pa3BUTUS  BBIUMCIUTEIBHOW TEXHUKM M  HepcoHalnbHbIX KommbiorepoB  (IIK).
Brruuncnurensaas mamuna ®on-Heiimana u mammna Teropunra. Paspadotku Hopbepra Bunepa;

e apxutektypa IIK, ammapatneie cpencrBa IIK. HMcnosib3yemble CHCTEMBI CUHCIICHUS,
3JIEMEHThl MaTemarhuyeckol soruku. OOmee mnpeacrasieHue o IIK M UX BO3MOXKHOCTSX.
OynkunonanbHas cxema [1K, maructpanbHO-MoaynbHbIN npuHIMI noctpoeHus [1K. Anmaparhbie
cpeacra IIK: mukpomnpoueccop, onepaTuBHas U K3II MaMsTh, BHELIHSS MaMsATh, LIMHBI ajpeca,
KOMaHJl U JIaHHBIX, TAKTOBBIA reHeparop. [IpUHIUI OTKPBITON apXUTEKTyphl: CUCTEMHAasl IIMHA,
paspsaHocts. [lepudepuiinbie yctpoiictBa IIK: knaBuatypa, Mblllb, MOHHTOpP, HPUHTEP U Jp.
OcoOeHHOCTH TpeACTaBIEHUS JaHHBIX Ha MallMHHOM YypoBHe. IIpeumymiectBa 1HppoBOTO
npescTaBieHus] MHPOpPMAIK Mepe/l aHAIOTOBBIM IPEJCTABIEHUEM: BBICOKOE KayeCTBO 3allcu U
oToOpaxkeHUsI HHpOpMAaLMK, TPOCTOTA U HAAEKHOCTh JyONUpoBaHUs (KOMUPOBaHUS) UHPOPMAIIU
6e3 motepu KauectBa. CucreMbl cuucieHMs (JeCATUYHAs, JIBOMYHAs, BOCBbMEpPHYHAas,
HIeCTHaALATepUyHas), MpaBWia MEpeBoja U3 OJHOM CHCTEMBl B  JPYryl0. OJEMEHTbI
MaTeMaTU4eCKON JIOTMKHU: MOHATHUA ()OPMAIBHOW JIOTMKHM, OCHOBHBIE JIOTMUECKHE ONepaluud M
hopmysel, Toruueckre ocHOBHEI paboTh [1K;

® KOMIIBIOTEPHBIE CETHU: TOMNOJOIMM CeTed, UX XapakrepucTuku. KommnbroTepHas ceTb -
COBOKYITHOCTb KOMIIBIOTEPOB M PA3JIMYHBIX YCTPOMICTB, oOeclneynBaromuX HH(GOPMALMOHHBIH
0oOMeH MeXIy KOMIbIOTEpaMH B CETU 0€3 MCIOJIb30BaHUS KAaKUX-JINOO MIPOMEXKYTOUHBIX HOCUTENEH
uHpopmanuu. Tonosoruu ceTe: 3Be3Has, IMMUHHasL, KoJblieBasd. CeTH 3aKpbITOr0 THIA: JIOKAJIbHbIE
U paclipejielIeHHbIe CeTH, KOpIopaTuBHble ceTH. [IporpaMMHo-TeXHHYecKoe oOecrieueHue: ajanrep,
KOTOPBI  ynpaBisieTcs  CHELUaJbHOW IpPOrpaMMoOil  JIpaliBepoM; OIlepallMOHHAs CUCTEMA,
YIpaBIAOIAs KOMIBIOTEPOM, IPEIOCTABISAIOIIUM PECYPChl; MPOTOKOJBl - OCOObIE SI3BIKH, Ha
KOTOpbIX oOMeHuBatoTcss uHpopmanueir komnbioTepsl B cetu (TCP, TCP/IP, UDP). I'no6ansHbie
cetu paznuuHoro Macmrtaba (WAN —Wide Area Net, MS Network u Internet). Boamoxxnoctu cetu
WntepHer. OnektpoHHas nouta. Jloctym k  uHpopMmaummoHHBIM  pecypcaMm. Cucrema
TesNeKoHpepeHIi. Apecalys 1 MpoTOKobl B IHTepHeT;

e MyJIbTUME/IMA — JIMAJIOTOBasi KOMIIBIOTEpHAs cHcTeMa, oOecrednBarollas CUHTE3 TEKCTa,
rpaduKky, 3ByKa, pe4d M BHJEO. YCTpoOWCTBAa MyJbTHUMeHa. TpeOOBaHUS K MyJIbTUMEIUNHBIM
CpeAcTBaM KOMIIbIOTEPOB. PaciiupeHHbleé BO3MOXHOCTH 00paOOTKM, HpeoOpa3oBaHUs, CHUHTE3a
uHpopManuu (KOMIbIOTEpHass aHUMaLUs, MOJIUUKAIMSI H300pakeHHH, TpexmepHas rpaduka).
MynpsTuMenuiiapie nporpammel. IIporpaMMbl pegakTupoBaHus, MOHTaXa 3ByKa W Buieo. Buaeo-
penakTopsl, MOAYIH cnend((eKToB, MOHTaKHBIE CTYIUH. DJIEKTPOHHBIE MPE3eHTAMN (OCHOBHBIE
Bo3MokHOCTH MS PowerPoint), »tambel co3maHus TNpe3eHTalui, CTPYKTypa Ipe3eHTauuil u
0COOEHHOCTH pabOTHI C PETAKTOPOM.

3.2. [IporpammHOe obecrieueHue:



® CTPYKTypa OIEpAIlMOHHBIX CHUCTEM, IaKeThl NpHKIamHbIX Tporpamm, Microsoft Office.
Knaccugukanuss nporpaMMmHbIX cpeacTB. CHCTEMHOE M NPUKIAIHOE MPOrpaMMHOE oOecreyeHue
ITK. O630p onepamnuonusix cucreM (OC). Ipunnumnsl co3manus u cocraB OC: aapo, uHTEpdEiic,
npaiiepel. Kparkas xapakrepuctuka WINDOWS, wmonynssbiil nmpuniun noctpoenus. Cpena
WINDOWS: okna, ux 53IeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamwu
WINDOWS. fpasiku u pabota ¢ wumu. [lanku: co3gaHue, meperMEHOBAaHUE, KOMUPOBAHHE U
nepemMenieHne 0ObeKTOB (IArmoK M SIPJIBIKOB), yAajdeHne oObekToB. Kop3nHa M ee Ha3HadyeHHE.
Hactpoitku WINDOWS: nata u Bpemsi, HAaCTpoWKa MBIIIH, JKpaHa. DJIEMEHTHl TEXHUYECKOTO
cepuca IIK: ycTaHOBKa ONEPAIMOHHON CHUCTEMBI, CO3JIaHHE WHJMBUAYaJbHOW ONEPAlMOHHOMN
Cpeabl TOJIb30BATENs, MOJACPKKA IENOCTHOCTH WH(POPMANWHU, PACIIMPEHHE W MOJCPHU3AIHS
KOH(UTypaluy anmapaTHbIX U MPOrPaMMHBIX CPEICTB

e TexctoBblil pemakrop WORD, penmakTopbl MaTeMaTMYeCKUX W XUMHUYECKHX (OopMyIl.
OCHOBBI UCIIOJIB30BAHUSI TIPOTPaMM OOIIEro HazHAYeHUs (KpaTKuil 0030p) Ha MpUMepax TEKCTOBOTO
penakropa WORD, penaktopoB wmaTeMaTH4YeCKUX W XuMmHueckux Gopmyn. OcoOeHHOCTH
tekcroBoro penakropa WORD. BBox u penaktupoBanue Tekcra. KonmupoBaHue u nepeMmenieHue
00BekTOB, pabora ¢ Tabmuuamu. Beibop Buaa, pazmepa mpudta, GopMaTUpPOBAHUE CHUMBOJIOB U
a03arneB. KomupoBanme ¢opmara. OCOOEHHOCTH CO3MaHUs CCBUIOK, ornaBieHuil. Cozmanue
JOKYMEHTOB DPAa3UYHBIX (OpM (CTaHAAPTHBIX M HECTAaHAAPTHHIX). VIcrosb30BaHWE pemakTopa
MaTeMaTH4IeCKUX (POPMyJT B TEKCTOBBIX JIOKyMEHTax. PemakTop xumudeckux Gpopmys, Ha3HaAYCHHE U
ocobeHHOCTH padoThl. KonmpoBanne XuMHIecKuX (POpMysl B TEKCTOBBIE IOKYMEHTHI.

e Cucrema ympasinenus Oasamu jganHbix ACCESS: cosmanue moisb3oBarenbckux CYB/,
dbopmupoBaHue 3ampocoB, ot4eToB u (popMm. MHbopManmonHble cucTteMbl. CHCTEMBI YIPaBICHHS
O6aHkamu U 0azaMu AaHHBIX. PensumonHas Monenb JaHHbIX. CTPYKTypa 3alicH, METObI TOCTyIa K
nHpopmanuu. OOMeH gaHHbIMH C aApyrumu  npwioxeHusMu  WINDOWS:  tekcToBbIMU
penaKkTopamMu M 3JIEKTPOHHBIMH Tabnmunamu. Pemsimmonnas 6a3a manaeix ACCESS. ['maBHOe OKHO,
MEHI0O KOMaHJl, MaHenb HUHCTpyMeHTOB. Co3gaHue u OTKpbITHE 0a3bl JaHHBIX. BBox u
pEeIaKTUPOBAHUE AHHBIX B PEXHUME TAaOIUIBI U PeXKUME KOHCTPYKTOpa. POPMUPOBAHUE 3aIIPOCOB.
3anpocsl MpOCThle MU MHOTOTaOIM4YHBIE, 3ampochl ¢ ycinoBusMH. Co3laHue OT4eTOB U (POpM.
Texnonorus peanuzauuu npocrenmux 3agad cpeacrsamu CYbJ[ ACCESS.

e PemieHre BBIYMCITUTENBHBIX 3amad ¢ ucnosib3oBanueM EXCEL: o0pabGoTtka Tabmui,
MOCTpOeHHE TIpauKOB U JauarpammM, BbIYHCICHHE MATPUYHBIX BblpakeHuidl. Haznauenue
anektpoHHbIXx Tabmuiy (MS EXCEL). Ocobennoctn Tabmuunoro mporeccopa EXCEL wu
WCIOJI30BAHME €ro JUIsl peuieHus] MHPOPMAIMOHHBIX U WHXEHEPHBIX 3ajad. TexHHuka paboThl C
EXCEL. Oxno EXCEL. AOGcomtoTHas M OTHOCUTENbHAs ajapecanus. BeijelneHue sdeek,
nepemeneHue mno padouemy maucry. Pacder mo ¢opmynam. KomupoBanue dopmyn. Iloctpoenue
rpadukoB. Pacyer (hyHKIIMOHANBHBIX 3aBUCUMOCTEH M MOCTPOCHHE TpaduiyecKuX H300pakeHHid C
ucnoJib3oBanueM cranfapTHeix pynkiuit EXCEL u mactepa dynkuuii. [loctpoenue nosepxHocren
C HCMOJIb30BaHUEM MacTepa auarpamMM. PaGota ¢ tabmuuamu. dopmaTtupoBanue, ohopmieHue
Tabmui. YucnoBble M monb3oBarenbckue (opmarsl. CBoanble Tabmuipl. [locTpoeHue auarpamm.
PazpabGoTka u peanuzanus NpocTeHIINX alrOpUTMOB C HCMOJIb30BaHUEM Bo3MokHocTelt EXCEL
(HaxoX/IeHHe MaKCUMAaJIbHOIO (MUHUMAJIBHOIO) 3JIEMEHTAa BEKTOpa M MAaTpHIbI, HaXOXIAECHUE
CYMMBI 2JIEMEHTOB BEKTOpA M MAaTPHIIbI, BBIYUCIEHUE MATPUIHBIX BHIPAKEHUN).

3.3. AnrOpuTMBI U OCHOBBI IPOIPaMMUPOBAHUS:

e Anroput™msl, TUMBl adropuT™oB. IToHaTue anroputMa m ero cpoiictBa. CrocoObl 3amucu
aJITOPUTMOB. MOJTy/IbHBIHM NPUHLIUI IIOCTPOEHUS AJITOPUTMOB M ITPOTPaAMM.



e XapaKTepUCTUKU $3BIKOB IMporpaMmupoBaHusi. OCHOBHBIE CTPYKTYpPbl M MPUHIUIBI
CTPYKTYpHOTO IIpOrpaMMUpoBaHus wWIocTpauusa. CTpyKTypHOE NpOTpaMMHUpPOBAaHHUE, €ro
ocobeHHOoCTH. TexHOJIOTHsI 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHHUS; CBOMCTBA SI3BIKOB:
HaclleI0BaHUe, HHKANCYIAHS, ToauMopdu3M. [IoHATHS S3BIKOB: KJIacCchl U OOBEKTHI. DBOIIONHS U
KJaccu(UKays S3bIKOB MporpaMMupoBanus. [IoHATHS TpaHCIAIMH, KOMIUIISINY, HHTEPIPETALINY,
ux paznuuus. ba3oBble anropuTMHUYECKHME KOHCTPYKLUMH (CIE€OBAaHUE, BETBIECHHUE, IOBTOPEHHE),
npuMmepbl ux peanu3anud.  OCHOBHbIE KOHCTPYKLIMM SI3bIKOB IPOIPaMMHUPOBAHUA.  SI3bIKU
IIPOrpaMMHUPOBAHMSI BHICOKOTO YPOBHS.

e BpluncaUTeNbHbIE AITOPUTMBI M IPOrpaMMHbIE peanu3auuu Ha VBA s 00paboTku
nHpopmanuu [Iponecc pemenus 3agad Ha KommbioTepax. [IporpammmpoBanue Ha s3pike VBA!
OCHOBHBIE OTEpaTOpPHI s3bIKA, MpoueAypbl u (yHKIMU. Pa3paboTka m peanm3amus MPOCTEHIINX
anropuTMoB 00paboTKM MH(popMaluu (peuieHue 3a1a4 ¢ 0OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanun). YucneHHble METOJbl aHalIM3a OJHOTO HEJIWHEHHOTO YpaBHEHMs: MOMCK KOPHEW,
pelieHre 3ajadd OJAHOMEPHOM ONTUMHU3AlMU (HAXOXKJIEHHE TOYeK MaKCMMyMa M MHUHUMyMa
¢byHkuu). MeTonbl CcTaTUCTHYECKOW OOpaOOTKM pe3ynbTaTOB W3MEPEHUN OJHOW BETUYMHBI:
BBIYMCIIEHUE TOYEUHBIX (CpPEIHEro, AMCIEPCHM, CTaHAapTa) U MHTEPBAIbHBIX OLIEHOK CIIydalHOM
BEJIUYMHBI.

3.4. 3amurta nHPOpPMaAIIUH:

AJNTOPUTMBI 3aIIUTHl MH()OpPMAIIMKA: METOMBI 3alllUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0OphOa C
Humu. [loHATHEe 0€30MacHOCTH KOMIBIOTEpHOW WHGOPMAIMU: HAJASKHOCTh KOMITHIOTEPA,
COXPAaHHOCTH JaHHBIX, 3alllUTa OT BHCCCHUA N3MEHEHU HCYINOJITHOMOYCHHBIMU JIMIITaAMH, COXPAHCHUC
TalHBl TIEPEMUCKA B DJJIEKTPOHHOM ceTH. MeTonpl peanu3aiuy  3alluThl  HHGOPMAIUH:
MpOrpaMMHBIE, —allapaTHble, OpraHu3aluOHHbIE. Hctopusi BO3HUKHOBEHHUS BUPYCOB H
anTuBHpycoB. CrocoObl 3apakeHus, 3amuThl U O0prOBl ¢ BUpycamMu. OCOOEHHOCTH PabOTHI
IITOPUTMOB BUPYCOB: PE3UACHTHOCTH, MOJIUMOPPUUHOCTh U camouudpoBanue. KommnbioTepHbie
BHUpYCHI, uX crenuduka u antuBupycHble mporpammbl (Kacmepckmii, Dr. Web, Avast, AVG).
CrniocoOsbl mudpoBanus U nepegadud HHGOpMaIU Ha JalbHUE paccTOSHUS. OTKPBITBHIA U 3aKPBITHII
kiroun mudposanus. edparmenranus aucka.

4. O0beM yuyeOHOW JUCUMIIIIMHBI

Bua yueO6Ho# padoThl 3au.en. - 3
Bcero aKag.
4acoB B CEMECTpe

OO0masi Tpy10eMKOCTb IV CHUIIIHHbBI 108

B Tom uynciae Ha o0yueHnune 108
AyIMTOPHBIC 3AHATHS: 48

Jleknun

JIaGopaTopHble pabOThI 32
[IpakTrueckue 3aHATHS 16
CamocrosiTesbHasi padora: 60

PacuetHo-Tpaduueckue padboThI

ITonroroBka k 3ammre pedepara 5




Jpyrue BUbl CaMOCTOSATENBHON pabOThI 54,8

KonTakTHas camocTosiTenibHas paboTa 0,2
Bu uTOroBOro KOHTpOJIs 3auer
Bup yueOHo# paGoThl 3au.en. - 3

Bcero JacoB
acTpOH. B CEMECTpe

OO0masi Tpy10€eMKOCTb IV CIUTIJIMHbI 81

B Tom yuciie Ha 00yueHHne 81

AyIUTOpHBIE 3aHATHUS: 36
Jlekun

JlabopaTopHbie pabOTHI 24

[IpakTuueckue 3aHATHS 12

CamocrosiTesibHas padora: 45

Pacuetno-rpaduueckne paboTs

[ToaroroBka k 3ammure pedepara 3,75

Jpyrue BUbI cCaMOCTOATEIBHON PabOThI 41,10

KonTtakTHas camocTosiTennbHast pabota 0,15

Buja uToroBoro KOHTpOJIs 3aueTt

AHHOTANUA pado4yeil MPOrpaMmMbl TUCUUILIHHBI

«Pusuka» (b1.5.07)

1. Iean u 3aga4u AUCIUILITHHbBI
Hesb0 TUCHMIUVIMHBI SIBJISETCS NPHOOPETCHHE CTYACHTaMH 3HAaHUHW TI0 OCHOBHBIM
pasnenam (GU3UKH U YMEHHUIO IPUMEHSITh X B IPYTUX €CTECTBEHHOHAYYHBIX AUCITUILUIMHAX.

OCHOBHBIMH 32/1a4aMH JHCIHUILIHHBI, PEIICHUE KOTOPBIX OOECIEeUMBAET JOCTHUIKECHHE
LeNH, SBISIOTCSA: (POPMUPOBAHUE MPEACTABICHUI 00 OCHOBHBIX (PU3UYECKHX 3aKOHAX MPUPOIBI U
METO/IaX TEOPETUUYECKHX MCCIEAOBAHUN pa3NUYHbIX (U3NYECKUX SBICHHUM, a Takke JaTh
MIPEJICTABJICHHS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEIOBAHUSI.
2.  TpeOGoBanus K pe3yJibTaTaM OCBOCHHUS TUCHHUIIMHBI
W3ydyenue kypca ¢U3MKM TMpU TOATOTOBKE OakanaBpoB 1o Hampasienuto: 18.03.01
XuMuYeckasi TEXHOJIOTHSI CIIOCOOCTBYET MPUOOPETEHHIO CIIECAYIOIUX KOMITETEHIUI:
CriocoOHOCTh U TOTOBHOCTh MCIOJIB30BaTh OCHOBHBIE 3aKOHBI (DM3UKH B MPOdECCHOHATBHON
nestensHOCTH (OTTK-1)
l'oToBHOCTH WCMONB30BaTh 3HAHUA O COBPEMEHHOW (U3MYECKOW KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMHM  BEIIeCTBA Ui  [OHUMAHMS
OKpYy’KaroIiero Mupa u sieienuii npupo st (OI1K-2).
[TnanupoBaTh ¥ MPOBOAUTH (HUZHUECKUE IKCIIEPUMEHTHI, IPOBOJUTH 00padOTKY MX PE3ylbTaTOB U

OICHUBATH MOTPCIIHOCTH, BBIABUI'ATb T'MIIOTC3blI U YCTAHABJIMBATL T'PAHULBI UX IMPUMCHCHU A (HK-
16).



Hcnonp3oBaTh 3HaHMA OCHOBHBIX (PU3MUYECKMX TEOPUH Uil pEIICHUH BO3ZHUKAIOIIHUX
¢u3nvecKux 3agad, CaMOCTOSATENFHOTO NpuoOpeTeHHs (U3MYECKHX 3HAHWH, JUIS MMOHUMAaHHS
MPUHLIUIIOB PabOTHI MPHOOPOB M YCTPOUCTB, B TOM YMCIIE BBIXOAIINX 32 MPEIEIIbl KOMIIETEHTHOCTH
KoHKpeTHOTro HanpasieHus ([TK-19).

B pesynbpraTe u3yuyeHus AUCUUILIMHBI CTYIECHT JI0JKEH
3HATH!
- (u3MUeCKue OCHOBBI MEXAHHWKH, (U3MKU KoJeOAaHWA W BOJH, AJIEKTPHUYECTBA W MarHeTu3Ma,
AJIEKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKHU, KBAHTOBOW (PU3MKHY;
- CMBICK (PyHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IIPUHIIMIIOB U TIOCTYJIATOB; X (POPMYIUPOBKH H
IPaHULbl IPUMEHUMOCTH;
- CBSI3b IIMPOKOrO Kpyra (pU3M4ecKuX sIBJICHUM ¢ (yHIaMEHTAJIbHBIMU NMPUHIUIAMHU U 3aKOHAMH
¢buzuky;
- OCHOBHBIE METO/Ibl PEILIEHUS 3a/]au [0 OIMCAHUIO (PU3NUECKUX SBJICHMUI;
- MeTObl 00pPabOTKHU pe3ysbTaTOB (PU3NUYECKOTO SKCIIEPUMEHTA.
YMETb!
-IIPUMEHATh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEOBAHMS MPHU PELICHUU
npodecCHOHATBHBIX 33724,
-IIPOBOJIUTH PACUETHI, OCYIIECTBIISITh AHAJIU3 U HA OCHOBE TOTO JIeaTh 000OCHOBAHHBIE BHIBOIbI;
- aHAJIM3UPOBATh PE3yNIbTAaThl HAOIIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIIUIOB (PU3HKY;
- OMpeneNsaTh XapakTep (U3NYECKUX MPOILIECCOB MO KOMILIEKCY 3KCIIEPUMEHTATIbHON MH(pOpMaAUU
MIPU TIOMOIIY TpauKOB, TAOIUIl U YPABHEHHI;
- TIPECTaBIIATh 0OPAOOTAHHYIO SKCHIEPUMEHTAIBHYIO U TEOPETHUECKYI0 WH(OPMAIIUIO B YCTHOU U
MUCBMEHHOU (popme, B TOM YHCIIE C UCIOIb30BaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHA.
BIIAJCTh:
- HaBBIKaMH pabOTHI C UPOKUM KPYroM (pu3ndIecKux mpuOOpPoOB U 000PYyI0BAHHS;
- HaBbIKAMU 000CHOBAHUS CBOUX CYXKJCHHI U BbIOOpA METOA UCCIIEIOBAHUS;

Kpatkoe coneprkanue IUCHUTITHHBI:

Cemectp 2

BBenenue
[Ipenmer ¢uzuku. Metoapl GU3NUECKOTO UCCIIEIOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHUSL.

1. ®u3nyeckne 0CHOBBI MEXAaHUKH
[Ipenmer kunemaruku. Ilepemenienue, ckopocth, yckopeHue. KunemaTuueckue XapaKTepUCTHKU
BpallaTeIbHOrO JBIKEHUS. 3akoHbl HbloTOHA. 3aKOH BCEMHUPHOTO TATOTEHHs. J[BKeHUE Tena
MEPEeMEHHON Macchl. 3aKOH BCEMUPHOTO TATOTeHUs. JIBWKEHHWE Tena MEepeMEHHONM MAacChl.
VYpaBuenust Memepckoro. @opmyna L{nonkoBckoro. Ynpyruii u Heynpyruil yaapsl mapoB. MoMeHT
WHEpIHUH MaTepHalbHOM TOYKM M TBepAoro tena. KuHemaThka rapMOHHYECKHX KojeOaHUM.
HuddepeHnnanbHoe ypaBHEHHE TapMOHMYECKUX KojeOanuil. I[loHsTHe o0 3aryxalmux Hu
BBIHY)K/JICHHBIX KoJieOaHusX. BosiHOBOe aBHXeHMEe. BOIHBI MpOI0IbHBIE U IOTIEPEYHBIE.

2. OCHOBBI MOJICKYJISIDHOH (PU3HKH
DneMeHThl TepMOJAMHAMUKH U (hpu3nyeckol kuHeTukH. MneansHbiil ra3. Pacnpenenenne bonbumana
u ero oOmedusnueckuii  cmpica.  PeampHblii  ra3.  VYpaBHeHnue — Ban-nep-Baansca.
Tepmoaunamudeckuit Mmetos B pusnke. PaBHoBecHble cocTostHus. Hauana Tepmoaunamuku. LuKibL.
DOHTponMs M €€ CTAaTUCTUYEeCKoe TojKoBaHMe. SIBneHue mnepeHoca. uddysus. 3axon Duka.
TennonpoBoaHocTh. 3akoH @ypre. BHyTpeHnHee Tpenue (Bs3kocTh). 3akoH HproToHa.

3. DJIeKTPOCTATHKA U MOCTOSIHHBIN 3J1eKTPUYECKUH TOK



3akon Kynona. Teopema Octporpaackoro-I'aycca. Junons. JIUsneKTpUKA B 3JIE€KTPOCTATHYECKOM
IoJIE.

Cemectp 3

1. DnekTpOMarHeTusm
3akon Awmrmepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenma. MarHetuku. DjeKTpoMarHUTHas
MHIyKIUs. YpaBHeHHe MakcBeria.

2. OnTuka
Wntepdepennmst BonH. dudpakmus BosmH. [lomspuzamms BonH. TemoBoe uzimydeHue. 3aKoH
Kupxroga. I'nmoresa [Tnanka. KBantoBoe o0bsicHeHHe TemioBoro mnydenus. Jpdext Kommnrona.
Anepuas monens atoma. [loctynatel bopa. ATom Bogopoaa o bopy.

3. DjieMeHThI KBAHTOBOM (pu3nKkmn
I'unote3a ne bpoiinsa. BonHoBoe ypaBuenue Illpenunrepa s cralilnOHapHBIX COCTOSTHUM. OMBITHI
rtepua-I'epnaxa. MHorosnexkTpoHHblii atoM. Oddext 3eemana. Ilpunuun Ilaynu. KsanToBbIE
cTaTucTudeckue pacnpeneneHus boze-DitHmirelina u ®epmu-J{upaka. @ononsl. 3akoHsl [ebas u
OliHmTeiiHa. XapakTepUCTUKH sipa: 3apsi, Macca, SHEprusl CBsI3W HYKJIOHOB. Sl7epHbIe peakiMH.

qDYHZ[aMeHTaJ'IBHBIe BBaI/IMOI[GfICTBHSI 1 OCHOBHBIC KJIACCHI JIEMCHTAPHBIX YaCTHUII.

O06beM yueOHOM TUCIIUIUIAHBI

Bceero 2 cemecTp |3 ceMmecTp
Buabl yueoHo# padoThI 3au. en./ [3a4.em/ |3a4. en./
aK.yac aK.yac aK.yac
Oomas TPYA0EMKOCTh
JHCUMTUMHEL 110 YIEOHOMY | 1000 |3 95/160 | 6,05/200
IUIAHY
AYIUTOPHbBIE 3aHATHS: 3,6/128 1,35/64 2,25/64
Jlexuu (JIek) 1,35/48 0,45/16 0,9/32
JlaboparopHblie 3aHATUSA 0,9/32 0,45/16 0,45/16
(J1ab)
[IpakTuueckue 3aHSTUS 1.35/48 0,45/16 0,0/32
(I13)
CamocrosiTesibHasi  padoTa 4,4/160 1.6/60 2.8/100
(CP):
Bujg koHTpOJIS: 272 JK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
KonTtaktHas pabota — 104 104
[POMEKYTOUHAS ATTECTALIUS ' '
[ToaroToBka K 5K3aMeHY. /35.6 /35.6
Buja nTOroBoro KOHTpOJIsi: JK3aMeH |JIK3aMeH
Bcero 1 cemecTp |2 cemecTp
Buabl yueoHoit paboTh 3a4. en./ [3a4. ex./ |3a4. em./
acTp.yac |acTp.yac |acTp.dac




Oo0masn TPYA0EMKOCTh

AUCHHILTHHEL 1O YICOHOMY | 10070 |395/120 |6,05/150
ILUIAHY

AyAMTOpHBIE 3aHITHSA: 3,6/96 1,35/64  |2,25/64
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JIaGopaTopHbie 3aHATHUS 0.9/24 045112 |045/12
(J1ab)

[IpaxTrnueckue 3aHATUA 1.35/36 0,45/12 0.9/24
(I13)

CamocrosiTesibHasE padoTa 4,4/120 1.6/45 2.8/75
(CP):

Bua xkouTpoJs: 2/54 JK3aMeH- | IK3aMeH-
IK3aMeH/3a4eT 1/27 1/27
KonrtaktHas padoTa — 10,3 10,3
MTPOMEKYTOYHAST ATTECTAIHS

[ToaroToBka K 3K3aMeHYy. 126.7 126.7
Bux uTOroBOoro KOHTpOJIs: SK3aMEeH | 3K3aMeH

AHHOTaNusA padoyell NPOrpaMmbl
«O06masn u Heopranuveckas xumus» (b1.5.08)
1.1lean v 3212494 AUCUUILIMHBI
Henpto  gucuuruinHel — siBasieTcss  (GOpMHUpOBaHHE Y
€CTECTBEHHOHAyYHOT0 MHUpPOBO33peHHs. Onupasch Ha MOJyYeHHbIE B CPEIHEH IIKOJIe XUMUYECKHE
3HAHUS, MPOrpaMMa MpelycMaTpUBaeT NajibHeillee yriiyOjieHue COBPEMEHHBIX MPEICTAaBIECHUN B

CTYJICHTOB LIETOCTHOTO

001aCTH XMMHH.

3amadyeil TUCIMILIINHEI SIBISIETCS:

— M3y4eHUE OCHOB OOIICH W HEOPraHUYECKOW XUMHUHU C LETbI0 MPUMEHEHUS WX MPH U3YYCHUH
MOCJIEAYIONUX XUMHYECKUX TUCITUTIIINH;

— OBJIaJICHHE OCHOBAMH XMMHUYECKON TEPMOJAMHAMHUKN, KHHETUKH, YUEHUS O PACTBOpPax U OCHOB
CTPOCHHMS BEIIECTBA KaK TEOPETUICCKUMH OCHOBAMHU XHMUHU;

— U3y4eHHe MEePUOAUYECKOTO 3aKOHA KaK OCHOBBI HEOPraHUYECKOM XUMHUH;

— pacCMOTpPEHHE CBOMCTB s-, p-, d-, f-371eMeHTOB M X COeqMHEHNI;

— HW3y4eHHe croco0O0B MOTyYeHHs HanOoJiee MUPOKO MPUMEHSIEMbIX BEIIECTB U UX CBOWCTB;

— (dopMupoBaHHE Yy CTYICHTOB HAaBBIKOB SKCIIEPUMEHTAIBHOW pabOThI, NEMOHCTpAIUs UM
METOJIOB U CPEJACTB XUMHUUYECKOTO HCCIICIOBAHUS, KOHKPETHOE O3HAKOMJICHHUE C BEIIECTBAMH M UX
MpEeBPALICHUSIMH;

— pPa3BUTHE HABBIKOB PEHICHUS KOHKPETHBIX MPAaKTUYECKUX 33/ad M HCCIEJ0BATEIbCKON
paboThl, a TaKKe 3aKpeIyICHHE B MaMSITH CTYyJCHTOB TEOPETUYECKUX CBEACHUN O 3aKOHOMEPHOCTSIX
HEOPraHMYeCKOM XMMHH, BO3MOXKHOCTHb IOYYBCTBOBATh 3TH 3aKOHOMEPHOCTHM B MPAKTHUYECKOU
paboTte, yoeTuThCs B UX JEHCTBEHHOCTH.

2.B pe3yabTaTe M3y4eHUsl JMCHUILUIUHBI CTYIEHT HO0JI7KEeH .
OO6naaath ClAeIyIOIIMMH KOMIIETEHIIUSIMU:
— CIMOCOOHOCTBHIO M TOTOBHOCTHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX



JMCUUIUIAH B ipodeccronanbhoi nesrenproctu (OIMK-1);

— FOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOEHUHU BEILECTBA, MPUPOJIE XUMUUECKOU CBSI3U B
Pa3IMYHBIX KJIACCAX XMMHUYECKUX COCIUHEHUMN JUIsl TOHUMAaHUsSI CBOMCTB MaTEpPHAIOB U MEXaHU3Ma
XUMHUYECKUX MPOIIECCOB, MPOTEKAIINX B Okpyxaromem mupe (OITK-3).

B pe3ynbTaTe uzydeHus: AUCIUIUIMHBI CTYACHT JIOJKEH:

3HaTh:

— DIIEKTPOHHOE CTPOCHUE aTOMOB U MOJICKYIT;

— OCHOBBI TEOPUHM XUMHUYECKOHN CBSI3M B COCIMHEHHUAX PAa3HBIX TUIIOB, CTPOCHUE BELIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHHH,

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKaHUS XUMUYECKHUX IPOIECCOB U XapPaKTEPUCTHKU
PaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OTMIMCAHUsI XUMUYECKUX PABHOBECHI B paCTBOPAX dJIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPIMHAIMOHHBIX COCTMHEHU;

— XMMMYECKHE CBOMCTBA DSJIEMEHTOB PA3IMYHBIX TPYII MEPUOTUUYECKON CHUCTEMBI M HX
BaXXHEHUIITNX COETUHCHUI,

YMmeTs:

— BBINOJIHATH OCHOBHBIE XUMHYECKHE OTEpAIMH, OMNPEAENATh TEPMOJUHAMHYECCKUE
XapaKTEPUCTHKN XUMUYECKUX PEAKIIUi U PaBHOBECHBIC KOHIICHTPAIIUH BEIIIECTB;

— MCTOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOTUHAMHUECKHIE CIIPABOYHBIC JAaHHBIC
JUTsI petieHus MpoeCCHOHANBHBIX 33714,

— MIPOTHO3UPOBATH BIUSHUE PA3IUYHBIX ()aKTOPOB HA PABHOBECHE B XUMHUECKHUX PEAKIIUSX;

Bmaners:

— TEOPETUYECKHUMHU METOJIAMH ONMCAHUs CBOWMCTB MPOCTBIX M CIIOXKHBIX BEIIECTB HA OCHOBE
JNIEKTPOHHOTO CTPOEHUS MX ATOMOB WU IIOJIOKEHHMS B NEPUOJUYECKONW CUCTEME XHMHYECKUX
3JIEMEHTOB;

— 9KCIIEPUMEHTAILHBIMU METOJIaMU OIPENIEICHNUS HEKOTOPBIX (PU3UKO-XUMUYECKHX CBOWCTB
HEOPraHUYECKUX COCTUHEHUI.

3.Kpartkoe coaepxanue JUCUMIIHHDBI

CrpoeHue aTOMOB U [EPUOIUYECKHM 3aKOH.

BonHoBBIE CcBOMCcTBa MaTepHabHBIX OOBEKTOB. YpaBHeHwe nae¢ bpoita. CooTHolIeHHE
HeonpeaenenHoctel ['elizenOepra. [lonsTre o kBaHTOBOM MexaHuKe u ypaBHeHuU LlIpeaunrepa.
CoBpemennast ¢hopMyaupoOBKa MEepHOIUYEcKOro 3akoHa. llepmonnyeckas cuctema U ee CBSI3b CO
CTPOEHHEM AaTOMOB. 3alOJHEHHE 3JEKTPOHHBIX CIOEB M O0O0JOYEK aTOMOB B MEPHOIMYECKON
cucteMe »sneMeHToB J[.MI. MengeneeBa. CreneHn OKuciaeHUs. BaxHedmne OKUCIUTENN U
BOCCTaHOBUTENU. BaskHeillne cxeMbl IpeBpalIeHs BEIIECTB B OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX
peakumsx.

XUMHUYECKas CBSI3b U CTPOCHUE MOJIEKYIL.

KoBanenTtHast cBsi3b, OCHOBHBIE IIOJIO)KEHMS METOJIa BAJEHTHBIX cCBs3eil. Paccmorpenme cxem
MepEeKphIBaHUsI AaTOMHBIX OpOuTanel npu oOpa3oBaHuU cBs3eil B Mosiekynax. OCHOBHBIE TIOJIOKEHUS
MeToaa MonekyasipHbix opoutaneit (MO JIKAO). Obuiue cBeieHNsT 0 KOMIUIEKCHBIX COSIMHEHMSIX,
UX CTpoeHue. MeXMOJeKylsapHas U BHYTPUMOJIEKYJIsipHas BOJOpOAHAs CBs3b. MlOHHAs CBA3b Kak
MpelenbHBId  CIydald KOBaJleHTHOW cBsi3u. OOmuMe TPEeACTaBICHUS O MEKMOJIECKYISIPHOM
B3aMMOJICIICTBUU: OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICUCTBHUS.

DHepreTuka peaklnii 1 XMuMUYECKOe paBHOBECHE.

[TonsiTHE O  XMMHYECKOW  TEpMOJWHAMUKE, TEePMOJMHAMUYECKHE (YHKIMH  COCTOSHUS
(xapaktepuctudeckue GyHKIHH). XUMUAYECKOe paBHOBecHe. VICTUHHOE M Kaxylleecs paBHOBECHS.



KoHcTaHTa XUMHUYECKOTO paBHOBECHA. DJIEKTPOXHUMHUYECKHE MPOLECCH], MOHATHE 00 AJIEKTPOIHBIX
MOTEHIHMANIaX. DJIEKTPOABIIKYILAS CHJIa OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUUN U KPUTEPUM
CaMOIIPOU3BOJIBHOTO IIPOTEKAHHUS IIPOLIECCOB.

PaBHOBeCus B pacTBopax
IIpoueccel, compoBoxaarome 00pa30BaHME KHUIKUX HCTUHHBIX PAcCTBOPOB HEDJIEKTPOIUTOB U
JIEKTPOJINTOB. ACCOLIMMPOBAHHBIE U HEACCOLMHUPOBAHHbBIE JIEKTPOJUTHI. CTENEeHb AMCCOLUALMH.
Koncranra pucconmanmu. PaBHOBecMe B CHUCTEME, COCTOAIIEH W3 HACBIIEHHOTO pPacTBOpPaA
MaJIOPACTBOPUMOTO DJIEKTPOJIMTA M €ro KpUCTAUIOB. PaBHOBecME B pacTBOpax KOMILIEKCHBIX
coennHeHU. PaBHOBecHe aucconManuy BOJIbI, HOHHOE MPOU3BEACHHUE BOJBI M €r0 3aBUCUMOCTD OT
temneparypsl. lllkana pH. I'uaponns conei.

CkopocTb peakiuii 1 KaTaaus.
[TonsTe o xumuyeckoil kuHetuke. OJHOCTAUIHBIE U CIIOKHBIE PEaKUUU. 3aKOH JEHCTBYIOIIUX
Macc. KoncranTta ckopocTH peakuuu. MOJEKYISIpHOCTh M TOPSAOK pPEaKUMHU. 3aBUCUMOCTb
CKOPOCTH pEaKLUU OT TEMIEPATYpbl; OJHTAJbINA AKTUBAIMHM. [OMOIE€HHBII W TE€TEPOreHHBIN
KaTaJn3.

XHMHUSA S- ¥ P- IEMEHTOB
Boaopoa-niepBelii 371EMEHT EPUOIUYECKON CUCTEMBI, €T0 JBOMCTBEHHOE MOJI0KEHUE. DIEMEHTHI | -
2 u 13 - 18 rpynn nepuoaMYEcKOM CHCTEMBL. 3aKOHOMEPHOCTH B HM3MEHEHUH JJIEKTPOHHBIX
KOH(UTrypanuii, BEIUYUH PATUYCOB, 3JIEKTPOOTPULATEIILHOCTH W HYHEPrMM HOHMU3AIMHM ATOMOB.
TunnuHble CTENEHW OKUCIEHWS. XUMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB. 3AKOHOMEPHOCTH B
CTPOCHMHM M CBOMCTBaX OCHOBHBIX THUIIOB cOeIMHEHHU. [IpuponHbIE COeNMHEHMs, MOJy4YEeHUE W
MIPUMEHEHHE.

Xumust d- u f- anemenToB
DneMeHThbl 3-12 rpynn nepuogudyecKod CHUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUH SJIEKTPOHHBIX
KOHQUrypauui, BeJWYMH PAJUyCOB, 3HEPrUM HOHM3ALMH, XApaKTEPHBIX CTEMEHEH OKHCIEeHus,
KOOPIMHAILIMOHHBIX 4YHCel aToMOB. lIpuponHble cOeAMHEHHs, NOJNYy4EHHUE M COINOCTABIICHUE
(GU3NYECKUX U XUMHUYECKUX CBOMCTB MpOCThIX BeliecTB. CTpOEHHE M CBOMCTBA OCHOBHBIX THIIOB
coenuHeHuil. OcobenHoctu f- sremMeHToB.

4.00beM yueOHOH TUCHUIIIMHBI

B 3au. | B akan. | B 3au. | B akax. | B 3au. | B akan.
el yacax el. Jacax eIl gacax
Oomas TPYA0EMKOCTh
AUCUMILIMHBI MO0  y4yeOHomy | 12 432 7 252 5 180
JIaHy
AYyIUTOpPHBIE 3aHATHSI: 4,44 160 2,67 96 1,77 64
Jlexuun (Jlek) 1,78 64 0,89 32 0,89 32
[pakTuueckue 3ansatus (I113) 0,89 32 0,89 32
JIaGopatopusie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) | 556 200 3,33 120 2,23 80
CaMmocTosTensHOe U3yueHHue 556 200 3.33 120 223 80
pa3aenoB JUCIUILTUHBI
Buj koHTpOJISI: IK3aMeH 2 72 1 36 1 36
KonTaktHas paborta — 0.4 0.4
MIPOMEXYTOYHAs aTTECTAIUS
[ToaroroBka K 3K3aMeHy. 35,6 35,6




Bu HTOr0OBOI0 KOHTPOJIS: IK3aMeH IK3aMeH
B 3au. | B acrp. | B acrtp. | B actp. | B actp. | B actp.
el qacax el qacax en. qacax
Oo0masn TPYAOEMKOCTh
AUCHUILUIMHBI 1O  y4yeOHOMmMYy | 12 324 7 189 5 135
JIaHy
AyIMTOpHBIE 3aHATHS: 4,44 120 2,67 72 1,77 72
Jlexuuu (Jek) 1,78 48 0,89 24 0,89 24
[MpakTaeckue 3anstus (I13) 0,89 24 0,89 24
JIaboparopubie paboTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTtesannasi padora (CP) | 5,56 150 3,33 90 2,23 90
CamocrosiTeTbHOE W3Y4YCHHE 5.56 150 3.33 90 223 90
pa3aenoB QUCIUIUIAHBI
Bua xonTpoJs: 3k3aMeH 2 54 1 27 1 27
KonTaktHas pabota — 0.2 0.2
MIPOMEKYTOYHAS ATTECTAIIUS
[ToaroToBka K 3K3aMeHy. 26,8 26,8
Buja uTOroBoro KOHTpoOJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl THCHUILIIHHBI
«Oprannyeckas xumusn» (51.5.09)

1. Heab AMCHUILIMHBI — MPHOOPETEHUE CTYAECHTAMU 3HAHWUH O CTPOCHUU OPraHUYeCKUX
COCJIMHEHUH, OCHOBHBIX XMMHUYECKHX CBOMCTBAX PA3JIMYHBIX KIIACCOB OPTaHUYECKUX COCAUHEHHUN H
METOJIaX WX IMOJIYyYeHHsI, KaK MPOMBIIUICHHBIX, TaK U Ja00paTOPHBIX.

2. B pe3yabTarte H3y4eHHUs TUCHUIJIMHBI CTYE€HT 10JI2KeH:

Obnadams cnaenyromumu oomekynbTypHbiMU (OK) u oOmienpodeccnoHalIbHBIMH KOMITETCHITUSMU
(OIIK):

- CIOCOOHOCTBIO PabOTaTh B KOMAHJE, TOJICPAHTHO BOCIPUHHMMAs COIMAJbHBIC M KYJIbTYPHBIC
paznuuus (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3anuu u camooopaszosanuio (OK-7);

- CIOCOOHOCTHIO W TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JHMCLUIUIMH B IPO(QECCUOHATIBHOMN NESITEIbHOCTH, IPUMEHSATh METOIbl MATEMATUYECKOTO aHAIN3a U
MO/ICTTUPOBAHUSI, TEOPETHUECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

- COCOOHOCTH MCTOJIB30BaTh 3HAHUS O COBPEMEHHOU KapTHHE MHpPa, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHUH BEIeCTBa JJIsi IOHUMAaHUsI OKPYKAIOIIEro MUpa U SBICHUH MPUPOIBI
(OIIK-3).

3namo:

— TEOPETUUYECKHE OCHOBBI CTPOCHHUS U CBOMCTB PA3IMYHBIX KIACCOB OPraHUYECKUX COECTMHEHU;

— CHOCOOBI MOJTYYECHUS U XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTAaHUYECKUX COCTMHEHUM;

— OCHOBHBIE MEXaHU3MBI TPOTEKAHUSI OPTAHUUECKUX PEaAKITHil;

Ymemo:

— IPUMEHSATh TEOPETUYECKHUE 3HAHUSA JJIsi CHHTE3a OPraHUYECKUX COSTMHEHUN Pa3InYHBIX KJIACCOB;



— QHAJIM3UPOBATh U MPEICKa3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHUI;
— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COCIMHEHUHN, 3aJaHHOTO CTPOCHHUS;
Braoemy:
— OCHOBaMHU HOMEHKJIATYPhI U KJIacCHU(PHUKAIIMN OPraHUIECKIX COCTUHEHUIA;
— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPraHUUECKON XUMUU;
— HaBBIKAMH 00OCHOBAHUS PAIMOHAIBLHBIX CIIOCOOOB MOTYYCHHSI OPTaHUICCKIX BEIIECTB.

3. KpaTkoe coaepxkaHue QMCUMILIHHbBI
Homenknarypa opranudeckux coeauHeHUN. Teopusi XMMHUYECKOTO CTPOCHHS M HACBIIEHHBIE
yrineBogopoasl (YB). Ilpupona xoBanentHoi cBsizu. dopmynsl Jlptonca. dopmanbHbiil 3apsi.
Dddexrer 3amecturencit. [IpomMexxyTodHble COSNMUHEHUS W YACTHIBI OPraHHYECKUX PEaKIIHsX.
DHepreTuyeckass auarpamma peakuuu. Mexanusm peakuun. Crepeomsomepusi, €€ BHABI U
0003HaYeHMUSL.
Amudatuyeckue coenuHeHus. HacebieHHble W HeEHachllleHHbIE YB. AJKaHbI, [HUKIOATKAHBI,
QJIIKEHBI, aJIKUHBI, TIOJIMEHBI (IueHbl). B KakJIoM Kiacce paccMaTpUBAIOTCS CICAYIONINE pa3/eiibl:
M30MepHUsi, HOMEHKJIATypa, PU3NUecKre U XUMHUECKHE CBOMCTBA, CITOCOOBI ToJTydeHusl. MexaHu3Mbl
peakiuii. JHepreTuyeckas JuarpaMmma peakimi.
Apomatudeckue coeauHeHus. Teopun apomatnaHocTi. CoenuHeHusi OEH30JbHOTO psija.
N3omepus. Homenknatypa. CiocoObl noiaydeHus. XUMUYECKUe CBOMcTBa. BiusHue 3amectureneit
B OCH30JILHOM KOJIBIIE Ha HAMPABJICHUE U CKOPOCTh PEAKITUH AIIEKTPO(DUILHOTO 3aMEIICHHS.

4. O0bem yueOHOH TUCUMIIJIMHBI

O6bem
Bunx yaeOHol paboThI B 3a4eTHBHIX | B axameMudeckux
eIMHUIIAX qacax
OO01asi TPY10eMKOCTb THCIMIIJIHHBI 3 108
Mo Y4eOHOMY IJIaHy
AYIUTOPHbBIE 3aHATHS: 48/36 48
Jlexuuu (JIek) 16/36 16
[Ipaktuueckue 3ansarus (113) 32/36 32
JlaGopaTtopust - -
CamocrosTebHasn padora (CP): 60/36 60
KonTtakTHas camocTosTeNbHas paboTa 0,2
CamocTosiTesIbHOE U3YUCHHE Pa3IeiioB 50,8
JMCUIUTUTHHBI
Bua koHuTpoJs: 3a4eT / 3K3aMeH 3ader ¢ OEHKOH
O6beMm
Bun yuebHoit paboThl B 3a4eTHBIX | B actpoHOM. yacax
eIMHUIIAX
OO0masi TpyA0eMKOCTh AUCHUIIIMHBI 3 81
1o y4e0HOMY ILIAHY
AyAuTOpHBIE 3aHIATHSA: 48/36 36/27
Jlexumu (JIek) 16/36 12/27
[TpakTuaeckue 3anstus (I13) 32/36 24127
JlaGopaTopus -
CamocrosiTesbHast padora (CP): 60/36 45/27




KonrakTHas camocTosiTennbHast pabota 0,15
CaMoCTOATEIBHOE U3YUEHHUE PA3/IEIOB 44 85
JUCLMILIMHBI

Bua konTpoJIsi: 3a4eT / IK3aMeH 3a4er c oueHkoM

AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCIHUTLIMHBI
«®Pu3nueckas xumusn» (b1.5.10)

1. Heap AMCUMILUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XUMHUYECKOTO Tpollecca, MoKa3aTh OOJACTU MPUIIOKEHHS STUX 3aKOHOB M HAy4YUTh CTYACHTA
TPAaMOTHO MPUMEHSTh UX MPU PEUICHHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUYECKUX 3a]1a4.

2. B pe3yabTare usyuyenusi Kypca «®@u3nueckoii XuMUM» CTYAEHT H0JIKEH:

Obnadams cnenyronumu oomenpodeccnoHanbHbIME KommieTeHIusiMu (OITK):

—  CIOCOOHOCTBIO W TOTOBHOCTH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTMCIUIUIAH B podeccronanbhoi aesreiaproctr (OIMK-1);

— TOTOBHOCTBHIO HCIOJIb30BaTh 3HAaHUS O COBPEMEHHOM (PU3NYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMHM BEIIECTBA JUISI TOHWMAaHHS
OKpy»Karoriero mupa u siieruii npupost (OI1K-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHWE O CTPOCHHWU BEIIECTBA, MPUPOJIa XUMUYECKOW CBSI3U B
pa3IMUYHBIX KJaccaX XWMHUYECKHX COCIWHEHHWH /i TIOHMMaHUS CBOWCTB MaTepHATIOB U
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIIMX B OKpyskatoriem Mupe (OITK-3).

3Hamo:

— OCHOBHBIE 3aKOHBI (DM3MYECKOW XWMHH, B3aUMOCBSI3b (PU3UYECKUX UM  XUMHYECKUX
XapaKTEepPUCTUK MPOIIeCcca;

— TyTH ONpENeNICHUs BAXHEHIINX XapaKTepUCTHUK XHMHUYECKOTO paBHOBECHUS (KOHCTAHTHI
paBHOBECHS, pABHOBECHOTO BbIXOJa MPOJYKTA, CTETICHH IMPEBPAILEHUsI UCXOJIHBIX BEIIECTB) U
BIIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CMENICHUE XUMUYECKOTO PAaBHOBECHSI;

— YCJOBHS YCTaHOBJIEHHUS ()a30BbIX PABHOBECUW B OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOXHOCTH Ppa3JIEIeHUs CI0KHBIX CUCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

— TepMOJAMHAMUYECKOE OMHUCAHUE CBOMCTB WICAIBbHBIX W HEUJICAIbHBIX PACTBOPOB, MOAXOJBI K
HaXO0XJACHUIO MapIHAIbHBIX MOJIIPHBIX BEJINYMH KOMIIOHEHTOB PacTBOPA.

Ymemo:

— TPUMEHATH TEOPETHYECKHE 3HAHUS U IKCIEPUMEHTAIIbHbIE METOAbI HUCCIEA0BaHUS (DU3HUECKOi
XMMHH TIPU PEIICHUH MPOo(ecCHoHaNbHBIX 3a/1a4;

— TPOBOAUTH TEPMOJIUHAMHYECKHE PacueThl, OCYLIECTBIISTh aHAU3 U HAa OCHOBE 3TOTO JAeNaTh
000CHOBAHHBIE BBIBOJIBL;

— TpeaCcKa3blBaTh M HAXOJWUTh ONTHMAIIbHBIE YCIOBHS MPOBEICHHS XHMHUYECKOTO IIpoliecca ¢
LEebI0 TOTYYSHHS] MAaKCUMAJIbHO BO3MOKHOTO BBIXOJ[a MHTEPECYIOIIET0 MPOAYKTa;

— TPEACTaBIATH JaHHBIE JTa0OPAaTOPHOTO HCCIEAOBaHUS B rpaduueckoil ¢opMe M Ha OCHOBE
MOJYYEHHBIX  3aBUCUMOCTEH  OMNpENENsSITh  COOTBETCTBYIOUIME  TEPMOJAMHAMHYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKU XUMUYECKON CUCTEMBI U XUMUYECKOTO MPOIIECCa;

— TPOBOAUTH AHANM3 M KPUTHUYECKH OIEHWBATH IOJYYCHHbIE DJKCIIEPUMEHTAIILHBIE JaHHBIE,
000011aTh 1 JIenaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (HU3MUEeCKOH XUMHUM I pelIeHus
KOHKPETHBIX MCCIIEI0BATEIbCKUX 33/1a4;



— HaBbIKAaMHU OIPEACIEHUS COCTOSHUS pPaBHOBECHS M  CAMOIIPOM3BOJIBHOIO  HAIPAaBJICHUS
XMMHUYECKOTIO IPOLIeCCa;

— npueMaMu OOpabOTKM TIONYYEHHBIX OTBITHBIX JAHHBIX JUISI BBISBJICHHUA W YCTAHOBIICHUS
B3aMMOCBS3€H MEXIy TEpMOJAWHAMHYECKUMH CBOWCTBAMH M (U3UYECKUMHU IapaMeTpamu
rporiecca;

— 3HAHMUAMH OCHOBHBIX 3aKOHOB (PHM3MUECKOW XUMHUHM Ui COACP)KATEIbHOW HWHTEPIpETaluu
TEPMOJIMHAMHYECKHUX PACUETOB;

3. KpaTtkoe conep:kaHue 1UCHUILINHBI
XuMHYecKasi TepMOAMHAMMKA. 1-bIii U 2-0l 3aKOHBI TEPMOAMHAMMKH, noctynaTr [lmaHka.

B3aumocBs3b TemaoThl, pabOThl W W3MEHEHHsS BHYTPEHHEW SHEPrUM B Ipoleccax € y4acTUEM

uaeanpHoro rasa. TermnoéMmkocTh TBEPABIX. JKMIKMX M ra3000pa3HbIX BeElIECTB. TepMOXUMUSL.

Boruncnenue TemnoBeiX A((EKTOB XUMHUYECKUX PEAKIUM, MporeccoB (a3oBBIX MEPEXOI0B,

pacTBOpPEHUS U APYTUX PU3MKO-XUMHUYECKUX TporieccoB. Dueprus ['m60ca u sneprus ['enpmromsiia

KaK KpUTEpPHH HaIlpaBJICHUsS] XUMHUYECKOTO mpoiiecca. Pacuér abcontoTHON 3HTponuu. XUMHUECKOE

paBHOBecue. KoHCTaHTa XMMUYECKOTO0 paBHOBECUS U METOJIbl €€ pacuéra U HKCHEPUMEHTAIbHOIO

omnpezeneHusi. PaBHOBECHBIN BbIXOJ MpPOJYKTa, BIMSHHUE JaBJICHUS, TEMIIEpaTypbl, IpUMECU

WHEPTHOTO Ta3a Ha pPaBHOBECHBIM BBIXOJA. YpaBHEHUs H30TepMbl M u300apel Bant-T'odda.

Cratuctuueckasi TepMoanHaMuka. Pacuér TepmoannamMmuuecknx GyHKImMi Ha 6a3e MpeACTaBICHUH O

CYMME IO COCTOSIHUSIM.

da3oBble pABHOBECHSI B OJJHOKOMIIOHEHTHBIX cucTremax. Pa3oBbie nepexoabl U (azoBas

JUarpaMma COCTOSIHUS JUIsl OJHOKOMIIOHEHTHBIX cucTeM. TpoitHas Touka. YpaBHeHue Kiraneipona-

Kiayznyca. 3aBuCHMMOCTH JaBiI€HMs HACBIIIEHHOIO Imapa oOT TeMiepaTypsl. Ormnpenenenue

TepMoIMHaMu4ecKux GyHKIHH npoiiecca (azoBoro nepexona. Kpurnueckas temneparypa.

Tepmoaunamuyeckasi Teopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoOs

BBIp@KEHUSI cocTaBa pacTBopa. [lapumanbHbie MOJIIpHBIE BeTWYUHBL. Y paBHeHUs [ nOOca-/lorema.

Wneanvubie pactBOphl. TepMoauHaMuyeckue (GYHKIMM CMEUICHHUS JUIsl HUJCAIbHBIX PacTBOPOB,

3akoH Payns. IlpenenpHo-pa3baBieHHBIE pacTBOpbl, 3akoH [eHpu. HewumeanbHbie pacTBODHI,

MOJIOKUTEIbHBIE U OTPULATENIbHBIE OTKIOHEHHS OT 3aKoHa Payns. TepmoanHaMu4eckoe OnucaHue

HEUJEaTbHBIX PACTBOPOB, AKTUBHOCTb, KOA(G(GUIMEHT akTHUBHOCTU. KoymuratuBHble CBONCTBA

pPacTBOpPOB HENIETYYHX BEUIECTB B JieTydeM pactBoputene. Kpuockonus, 30yminockonus. OcMmoc,

OCMOTHYECKOE JIaBJICHUE.

da3oBble PaBHOBECHSI B MHOIOKOMIIOHEHTHBIX cHCTeMax. /luarpammel «JaBieHUe-

COCTaB», «TEMIIEPATYypPa-COCTaB)», «COCTAB MAPa-COCTAB KUJIKOCTU» JJI1 UACAIbHBIX U HEUICAIbHBIX

pactBopoB. 3akonbl ['u60ca-Konosanosa, Azeotponus. PUINKO-XUMUYECKUE OCHOBBI Pa3/ICICHUS

KUAKUX cMmeceld, pekTudukanus. OU3NKO-XUMUYECKUI U TepPMUYECKHI aHanu3. Pa3audHble TUIBI

Jyarpamm IuiaBkoctu. DBTekTuka. [IpaBuiio ¢a3 u npaBuso peryara.

4. O0beM y4yeOHOM TUCHHMILINHBI

. B 3a4YeTHBIX | B akajaeM.

Buabl yuedHoi1 padoThI
eIHHHUIIAX gacax

Oomas TPYA0E€MKOCTh JUCIHUILITHHBI no 5.0 180
y4eOHOMY IJIaHy
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32




CamocrositesbHas padora (CP):

2,22

80

Bua konTpoJIsi: 3a4eT / IK3aMeH

k3ameH (1,0)

k3ameH (36)

KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIHS

0,4

[ToaroToBka K 3K3aMeHYy.

35,6

Bujx uTOroBoro KOHTpoOJIA:

IK3aMeH

. B 3aYeTHBIX | B ACTPOHOM.
Buabl yueoHoii padoThl

eIMHULAX yacax
O0mass  TpPyAoeMKOCTb  JUCHUILUIMHBI IO 5.0 135
y4eOHOMY IVIaHY
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexumu (Jek) 0,89 24
[Tpaktugeckue 3ausTus (I13) 0,89 24
CamocroniTesnnnasi padora (CP): 2,22 60
Bua xkoHTpoJIsi: 3a4eT / 3K3aMeH ak3ameHn (1,0) 3K3aMeH (27)
KonTakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 0,3
[ToaroroBka K 3K3aMeHy. 26,7
Bua uroroBoro KOHTpoJIs: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«Konnongnas xumus» (b1.b.11)

1. Hear AUCHUMNJIMHBI —
MMOBEPXHOCTHBIX SBJICHWH, CHNOCOOAMM TOJYyYeHUS M BAKHEHIIMMH CBONCTBAMH JHCIIEPCHBIX

O3HAaKOMJICHUE CTYACHTOB C OCHOBaMHM TCPMOJUHAMUKH

CHCTEM.
OCHOBHBIMH 33JlayaM{ JUCIMILIAHBI SIBJISIOTCS: PACCMOTPEHHE OCOOCHHOCTEH IOBEPXHOCTHBIX
CIIOEB, WX TEPMOJMHAMHYCCKHUX CBOWCTB, aJre3Wd, CMAYMBaHUSA, aJCOPOLMH, SJICKTPHUCCKUX
SIBJICHUW HA TIOBEPXHOCTH; U3YYCHUE KHHETUYECKUX CBOMCTB JMCIICPCHBIX CUCTEM, arperaTUBHOW U
CCIMMEHTAIMOHHON YCTOMYMBOCTH, KHHETHKH KOATYJISIHH, CTPYKTYPOOOpPa30BaHUS U CTPYKTYPHO -
MEXaHHYECKUX CBOMCTB JUCTICPCHBIX CHCTEM.
Nzyuenne mucuumiuabl «KoJutowaHas XuMHS» CIIOCOOCTBYET (OPMUPOBAHHIO — CIICAYIOIIUX
obmenpodeccuonanbabix Kommnerennuii: OIIK-1, OIIK-2, OIIK-3.

2. B pe3yabTare H3y4eHHus JHCHHUILIHHBI CTYAEHT H0JKEH

3Hamb
OCHOBHBIC IMOHATHS M COOTHOIICHHUS TEPMOJMHAMUKH IMOBEPXHOCTHBIX SBJICHHUH (TEpPMOIMHAMHKA
MOBEPXHOCTHOTO  CJIOS;
TEPMOIUHAMHYECKHE CBOMCTBA Tell; aIcOPOIUs Ta30B U MapoB, aACOPOIUs U3 PACTBOPOB);

ajresus, CMauyMBaHUE U PACTEKAHUE IKHUJIKOCTEW; AMCHEPCHOCTh U
OCHOBHBIE€ METO/IbI MOIYYEHUS AUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBa JUCHEPCHBIX CHCTEM (AJIIEKTPOTIOBEPXHOCTHBIE CBOWCTBA; KWHETHUYECKHE U
OTNITUYECKUE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJIJIOUTHBIX MIOBEPXHOCTHO-AKTHUBHBIX BEIIECTB);
OCHOBHBIE TIOHSITUS U COOTHOIIEHHS TEOPUM arperaTUBHON YCTOMYMBOCTM U KOAryjsiiuu
TM0(POOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHHMSI M PEOJIOTUYECKHE CBOWCTBA TUCTIEPCHBIX
CHCTEM;



ymembp:
IIPOBOJUTH PACUETHI C UCIOIb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOIMHAMUKYU ITOBEPXHOCTHBIX
SIBJICHUN M pacyeThl OCHOBHBIX XapaKTEPUCTHK JNUCIIEPCHBIX CUCTEM;
enademo.
METOJaMH M3MEPEHHS IMOBEPXHOCTHOTO HATSIKEHHUS, KPAeBOTO YIJla, BEIWYHHBI aJCOpOLUU U
yICIbHON  TMOBEPXHOCTH, BS3KOCTH, KPUTHYECKOM  KOHIEHTpPAlMM  MHILEIO00pa3oBaHMUs,
AJIEKTPOKMHETHYECKOr0 MOTEHIMaNa; METOJaMU IPOBENEHUS AMCIIEPCUOHHOTO aHajlu3a, CUHTE3a
JMCIIEPCHBIX CUCTEM U OLIEHKH UX arperaTuBHOM yCTOWYMBOCTH.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI
Mopyns 1. Ilpenmer u npu3Haku 00BEKTOB KOJUIOMTHON XUMUH
Komnonanas xumusi - Hayka O NMOBEPXHOCTHBIX SIBICHUAX U JUCHEPCHBIX cucTeMax. OCHOBHBIE
MPU3HAKKA JIUCIEPCHBIX CHUCTEM - TeTEPOreHHOCTh M JUCIEPCHOCTh; MOBEPXHOCTHAs SHEPTUs;
KOJIMYECTBEHHBIE XapaKTEPUCTUKH aucnepcHocTu. Kiaccuukanys TucnepcHbIX CUCTEM.

Mopyas 2. TepmoanHAMHKA NOBEPXHOCTHBIX SIBJICHUMH
OOmiass xapakTepuUCTHKa IOBEPXHOCTHOM »HHepruu. IloBepxHOCTHOE HaTsHKEHHE. YpaBHEHHE
I'nG6ca-I'enpMronplia A8 BHYTpEHHEH  yIeNbHOM  TNOBEPXHOCTHOW  SHEpruu  (MOJHOM
MMOBEPXHOCTHOW PHEPTUH).
Merton wu3bbiTkoB ['mO6ca. dyHmameHTambHOE ancopOnMoHHOE ypaBHeHue [mnbOca. YactHoe
BbIpakeHue ypaBHeHUs [ m160ca. [IoBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.
Anresuss u koresus. YpaBHenue [lrompe st paborel aaresun. CmaumBanue, 3akoH HOwra.
VYpasuenne Jlronpe-lOnra. Pactexanue xuakocred, kos¢pduuueHT pactekanuss no [apkuncy.
Dddext Mapanronu, mpaBusio AHTOHOBA.
[IpaBuno ¢a3 I'n66ca u aucnepcHOCTh. BausHue KpUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE JaBJICHUE
ten (ypaBHenue Jlamnaca). Kanwmsapusie sBnenus. YpaBuenue KenbBuna. Briustaue nucnepcHocTH
Ha pacTBOPUMOCTb, KOHCTaHTY paBHOBECHS XHMMHUECKOW peakiuH, TeMIepaTrypy $a3oBoro
rnepexoja.
MeTto bl OJTYy4YEeHUs AUCIIEPCHBIX CUCTeM. YpaBHeHue PeOunnepa ans paboThl AUCHEPTUPOBAHUS.
DOddexr Pebunaepa. 'omoreHHas W rereporeHHas KoHaeHcarus. JHeprus [mb0ca oOpasoBaHus
3apojpiiia HoBoU (a3bl. KuneTtrka oOpa3oBaHusi HOBOU (a3bl.

Moayab 3. AncopOuMOHHbIE PABHOBECHS
[Ipupona ancopOUUOHHBIX cUI. AICOpPOLMS ra30B U MapoB HAa OJHOPOJHON MOBEPXHOCTU. 3aKOH
I'enpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi moMMOJEKYJIsipHON amcopOumm bpyHayapa,
OwmmMmera, Temnepa (BOT). Onpenenenue yaenabHoM moBepxHoctu MetoioMm bOT.
Ancopbuus ra3oB U MapoB Ha NOPUCTHIX MaTepuanax. Knaccudukamus nop no Adyoununy. Teopus
KamWUISIPHOUM KoHJeHcauuu. Pacuer uHTerpansHoi u nuddepeHnuansHoil KpUBBIX pacipeaencHus
o0Bema mop 1o pazmMepam.
Ancopbumsi Ha  MHUKPOTIOPUCTBIX  Marepualax. [lorenumanenas  teopuss  [lonsHu.
XapakTepuctuueckasi kpuBas ajgcopobuuu. O600menHoe ypaBHenue teopun [lyonHnHa 00BEMHOTO
3aI0JIHEHHUsI MUKpOTIop, ypaBHeHHe JlyOuHuHa - PagymkeBuya.
AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBmiio [rokno - Tpaybe. 3aBUCHMMOCTH ITO-
BEPXHOCTHOTO HATSHKEHUS OT COCTaBa pacTBopa. YpaBHeHue [IINIIKoBCKOT0. YpaBHEHUS COCTOSIHUSA
ra3o00pa3HbIX MOBEPXHOCTHBIX (aACOPOIMOHHBIX) MIIeHOK. Becsl JlenrMmiopa.

Monyas 4. JiieKTprYecKHe sIBJICHUSI HA TOBEPXHOCTH
Mexanu3mbl obpa3oBaHusi ABoHHOro snektpudeckoro cios ([9C). VYpaaenus Jlunmmana.
Onextpokanuiuisipaele  kpuBble. Teopunm crpoenuss JIOC. Pemenne ypaBHenus Ilyaccona-
bonbumana s auddysnoit wactu JJ9C. IDC no teopuu IlltepHa, nepesapsijika HOBEPXHOCTH.



DNEeKTPOKMHETHYECKUE SIBJIICHUS], SJIEKTPOKMHETUYECKUM NOTEeHIHal. YpaBHeHue [enbmronbia-
CMOJITyXOBCKOTO /IS 3JIEKTPOOCMOCa U AIIeKTpodopesa.

Moayab 5. Kuneruyeckue CBOMCTBA JUCIEPCHBIX CHCTEM
CBsI3p CKOPOCTH OC@XJIEHHUS 4YacTUIl C MX pa3MepoM. YcioBus coOmoaeHus 3akoHa Crokca.
CenMMEHTALlMOHHBIM aHAIW3 TOJUAUCIEPCHBIX CHUCTEM. KpuBBIE paclpeneneHus 4acThll II0
pasmepam. [Ipupoaa OpoyHOBCKOIO IBIKEHMS. 3aKOH DiHIITeHA - CMOoayxoBckoro. CiencTBus u3
TEOpUH OpPOYHOBCKOTO JIBOKEHUS. CenumenTannoHHO-AU (P Y3MOHHOE paBHOBECHE,
TUIICOMETPUYECKUH 3aKOH.

MoayJb 6. ArperaTuBHasi yCTOHYHBOCTD U KOATYJISIIM S TUCHEPCHBIX CHCTEM
CenyMeHTaIMOHHAS U arperaTuBHAs YyCTOMYMBOCTU cUCTeM. JInoduibHbIe U THOPOOHBIE CHCTEMBI.
Kpurepnit nmmodunsrocTn 1o Pebunpepy-lLlykuny. JlmodunpHble auCHEpCHBIE CHUCTEMBI.
Knaccudukanus MOBEpXHOCTHO-aKTUBHBIX  BEMIECTB. TepMOAMHAMHUKA H  MEXaHU3M  MHU-
uemtooOpazoanus. Crtpoenue wmmunenn I[TAB. Comobunuzanms. Kputnueckas KOHUEHTpauus
MULEI000pa30BaHMsl, METO/IbI €€ OTIpeACICHUS.

JInodobOuble aucriepcHble CUCTEMBI. DaKTOPbl YCTOMYMBOCTH JTUO(POOHBIX cucTeM. bbicTpas u
MeuieHHas koaryisius. Kunernka xoarynsuuu no CMoJIyXOBCKOMY. 3aBUCHMOCTb YMCJIa YacTHIL
pazHoro mnopsaka oTr BpeMeHH. OcHOBHbIE mnonoxeHus teopun Jlepsruna, Jlanmay, ®epses,
OBepbOeka (IJIDO). PacknuuuBaromee naBieHuWe W ero coctapisitonue. OOmiee ypaBHEHUE IS
SHEPTUH B3aUMOJCHCTBUSA AUCTIEPCHBIX YacTHIl. [loTeHIManbHbIE KPUBBIC B3aMMOICHCTBUS YACTHII.
Heirpanuzannonnas u KoHeHTpaunonHas koaryisinus. [Ipasuo lynsue-I'apam.

Mopyns 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA

JMCTIEPCHBIX CUCTEM

Tunsl cTpykTyp, 0Opa3ymoomuxcsi B JUCIEPCHBIX CHCTeMax.  B3auMOCBS3b MEXIy BHIIOM
MMOTEHIIMAIFHON KpUBOHM B3ammojericTBus 4dactull (o teopuu JJIPO) m TUIOM BO3HUKAIOIIMX
CTpYKTYp. KoarynsmmoHHO-THKCOTPONHBIE U KOHIEHCAHOHHO -KPUCTAJUIN3alMOHHBIE CTPYKTYPBHI.
Peonornuecknii Meron wucciaeaoBaHUS OUCIEPCHBIX cUCTEM. OCHOBHBIE TOHATHS M HJCAJbHBIC
3aKOHBI pEOJIOTMH. MOIeTMpOBAaHUE PEOJIOTUUECKUX CBOWCTB TEIl.

Knaccudukanuss IUCHEPCHBIX CHUCTEM 10 CTPYKTYpHO-MEXaHMYECKHMM CBOMCTBaM. Bs3kocTb
JKUJIKUX arperaTMBHO YCTOWYMBBIX JUCIEPCHBIX CUCTEM. YpaBHeHUs ODuHmTelHa, [lltayaunrepa,
Mapka - XayBunka. Peojormueckue CBOMCTBA CTPYKTYPUPOBAHHBIX JKHJIKOOOpa3HBIX H
TBEpAO0OPA3HBIX CUCTEM.

4. O0beM yueOHOM JUCUMIITIMHBI

O0bem
Bue1 yaednoii paotsl B 3auyeTHBIX B akageMmunuecKux
eTHHUIAX yacax
OO0masi TpyA0eMKOCTb IM CHUTLIHHbI 5 180
o y4eOHOMY IIAHY
AyIuTOpHBbIE 3aHATHS: 1,78 64
Jlexuum (JIek) 0,89 32
[Ipaktueckue 3anstus (I113) - -
JIaGopatopusie padotsl (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[TonroroBka k 1abopaTOpHBIM paboTam 1,11 40
Jlpyrue BUJIbI CAMOCTOSATENBHONW PaboOThI 1,11 40
Bua uToroBoro KOHTpoOJIsi: IK3aMeH 1 36




KoHTakTHast paboTa — MPOMEXKYTOYHAS aTTECTAIHS 0,4
[TonroToBka K SK3aMeHy. 35,6
Bua nTOroBoro KOHTpPoOJIA: JK3aMeH
O0bem
Buanbl y4e6Hoii paboThI B 3a4eTHLIX B
J— ACTPOHOMMYECKHX
yacax
OO01mast Tpy/10eMKOCTb THCIHMIIJIMHBI 5 135
1o yye0HOMY ILIAHY
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexmuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) - -
JlabopaTtopusie paboTs (JIP) 0,89 24
CamocronTennnasi padora (CP) 2,22 60
[MoxroToBka k 1abopaTOpHEIM paboTam 1,11 30
Jlpyrue BHIIBI CAMOCTOSATEINBHOW PabOTHI 1,11 30
Bua uTOroBoro KOHTpOJIfA: 3K3aMeH 1 27
KoHTakTHast paboTa — MPOMEKYTOYHAS aTTECTAIHS 0,3
[loaroToBka K 3K3aMeHY. 26,7
Bu MTOr0BOro KOHTPOJIS: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl 1M CHUIIMHBI
«AHaJMTHYecKasi XuMus u pu3nKo-xumMmnyeckne Metoabl anaausa» (b1.b.12)

1.1lesn m 3a71a4M JUCHHUILIHHBI

enp DUCHUIIIMHBI: TPUOOpPETEHHE OOYYAIONIUMHUCS 3HAHWH TI0 OCHOBHBIM TpYIIIIamM
METOJIOB XHMHYECKOTO aHaiu3a, HaumOoJiee IIMMPOKO MPUMEHSIEMBIX B MPOMBIIIJICHHOCTH H
HCCIIEI0BATEIbCKON paboTe, a TakkKe KOMIICTCHIINH, HEOOXOIUMBIX XHMHKAM-TEXHOJIOTaM BCEX
CHEIUATBLHOCTEH IS PEIICHHS] KOHKPETHBIX 33/1a4 XMMHUYECKOTO aHaIH3a.

2. B pe3ysabTaTe 0CBOCHHS IMCUMILNIMHBI 00y4YAIOIIMICH T0JIKeH:

OBJIAJIETh CIEAYIOUUMU oO01ienpodeccuoHanbHbMu KommneTeHusmu (OI1K):

- CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIAH B podeccronanbhoi aesrenbHocTr (OIIK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWS O CTPOCHUU BEIECTBA, IMPUPOJIC XUMHUYCCKOW CBS3U B
Pa3IMYHBIX KJIACCAX XMUMHUYECKUX COCIUHEHUN Ul TIOHUMAaHUSl CBOMCTB MaTEpPUAIOB U MEXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAONINX B OkpyxaroiieMm mupe (OITK-3);

3name:

OCHOBHBI€ MMOHATHUSI, TEPMUHBI, METOIbI U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO
XMUMHUYECKOTO aHAJIN3a, TEOPUI0 XUMUUYECKUX U (QU3HKO-XUMUYECKIX METOJIOB aHANN3a, MPUHIUIIBI
paboThl OCHOBHBIX TPHOOPOB B (PU3UKO-XUMHUYECKUX METOIAX;

Ymems:

MPUMEHAITh MPHOOPETEHHBIE NPAKTHUECKHE HABBIKM B MPO(ECCHOHANBHON NEATENbHOCTH IS
pelleHus: KOHKPETHBIX 3a/1a4; BJIAJIETh: MOHMMAHUEM LIeJIed U aJlTOPUTMOB XMMHUUYECKOTO aHAIM3a,



Croco0aMu perieHus] aHATUTUYECKUX 3a/1ad, OLIEHKONW BO3MOXKHOCTEH Ka)KIOro METOJa aHaju3a,
OCHOBaMU METPOJIOTUYECKON OIIEHKU PE3YJIbTATOB KOJMYECTBEHHOTO XUMHYECKOTO aHAJIN3a;

Braoemy:

MMOHMMAaHHEM 1€l W aNrOpPUTMOB XUMHUYECKOrO aHalIu3a, CIoco0aMH pPElICHHs
QHATUTUYECKUX 3a/7a4, OIEHKOM BO3MOXHOCTEM KaXJ0ro MeEToJa aHaliu3a, OCHOBaMHU
METPOJIOTMYECKON OLIEHKHU Pe3yIbTaTOB KOJUYECTBEHHOTO XUMHUECKOTO aHAIN3a;

Humemsv npeocmasneHue O €IUHON JIOTMKE XUMHUYECKOTO aHall3a, O MHOrooOpasuu
METOJIOB XHMHUYECKOTO aHajiu3a MU O KOHTPOJE KauecTBa pe3yJbTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJn3a.

3. KpaTkoe copepxxaHue JMCUMILIAHBI:

Brenenue. Ilonsrue 06 ananuruueckoit xumuu (AX) Kak 0 CUCTEME 3HAHUM, MMO3BOJISIONICH
YCTAaHOBUTh KAUeCTBEHHBIM M KOJIMYECTBEHHBIM cOcCTaB BemiecTBa. 3amauun AX. AHaIUTHYECKHUI
CUTHQJI KaK HOCUTEIh KA4YeCTBEHHOM W KOJMYECTBEHHOW wHHpopMmaimu 00 0oOBeKTe aHaiIu3a.
[Tonsarue o mpoGooTdope u nmpodonoaroToBke. OCHOBHBIE TpeOOBaHUS, MIPEABSIBISIEMbIE K METOAaM
XUMUYECKOTO  aHan3a. YCIOBUS  BBINIOJHEHUs  OMNpeAeNieHuid. AHamuTuyeckas  ¢opma,
AHATUTUYECKUE TPU3HAKU. AHATUTUYECKHE KIaCCU(PUKAIIMN KAaTUOHOB U aHUOHOB.

Cucrematnueckuil u 1poOHBINA aHanu3. CoBpeMeHHbIE METO/Abl UIEHTU(UKALIUN JIEMEHTOB
u coeauHeHud. OpraHnyecKkre aHATUTHYECKHUE PEAareHThl B aHAN3€ HEOPraHWMYECKHX BEIIECTB.
PaBHOBecHs B aHAaTUTHYECKUX TOMOTEHHBIX U TE€TEPOTeHHBIX cucTeMax. OCHOBHBIC THUIIBI PEaAKIIHiA,
npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJCHCTBHE, OKHCIEHHE- BOCCTAHOBIICHHUE,
KOMIUTIEKCOOOpa3oBanue, ocaxaeHne). Onrcanne paBHOBECHUST aHATMTUIECKUX PEAKITUN C TIOMOIIIBIO
KOHCTAaHT paBHOBECHS. YUeT MOOOYHBIX pPEaKIUid C TMOMOIIBIO afmapaTa YCIOBHBIX KOHCTAHT
paBHOBecHs. Vcrosib30BaHrEe YCIIOBHBIX KOHCTAHT PAaBHOBECHS [UISl ONTUMHU3AIMH aHATUTUYECKUX
peakiuuii U TMPaKTUYECKUX YCIOBUM HX BbINOJHEHHS. OCHOBBI METOJOB KOJIMYECTBEHHOIO
XMMHYECKOTO aHain3a. MeToJpl KOJMYECTBEHHOTO aHaiu3a. [peboBaHus, NpeabsBIsieMble K
XMUMHYECKUM PEaKIHUsM, HCIOJb3yeMbIM B XUMHUYECKOM aHaiu3e. OTambl KOJWYECTBEHHOTO
aHanuza. [loHsTHE O rpaBUMETpUYECKOM aHaimu3e. TeopeTHYecKue OCHOBBI THUTPUMETPUUECKOTO
aHanuza. [Ipuembl TuTpoBanus. Pacuersl B TuTpuMeTpuu. ['padmueckoe oToOpaskeHue Iporecca
tuTpoBaHus. CKayoK TUTPOBAHUSA, TOYKA SKBUBAJICHTHOCTH, KOHEYHAas TOYKAa TUTPOBAHMUSL
[lepBuuHbIe U BTOpUYHBIE CTAaHAAPTHI. METO KHCIOTHO-OCHOBHOTO TUTPOBaHUs. BriOOp KHCIOTHO-
OCHOBHOTO HHJuKatopa. [Ipumepsl ompenenenuii. MeToapl OKUCIUTEIHHO-BOCCTAHOBUTEIHHOIO
TUTpoBaHUs. OKHUCIUTENIbHO- BOCCTAHOBUTENBHBIM MOTeHIMAN. MDakTopbl, BIMSIONINE HA €ro
BEJIMUMHY. YpaBHeHue HepHcra.

[epmanranatomerpus. Momomerpus. ONTHMM3ALMs  YCIOBHil  ompejeneHus. MeTox
KOMILJIEKCOHOMETPUYECKOTO  TUTpoBaHUs. OCOOEHHOCTHM  peakiuil  KOMIUIEKCOOOpa3oBaHUs
(xemaroobpazoBanusi) uoHOB MetaiioB ¢ OJTA. Bpibop onrtuManbHBIX — YCIOBUM
KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHMs. TUTpPOBAaHUE MO METOAY OCaKIeHHs. MeTpojorudeckas
OIICHKA Pe3yJIbTaTOB aHanu3a. HAMKATOpHBIE U UHCTPYMEHTAIbHBIE CLIOCOOBI YCTAaHOBIJICHUS TOUYEK
SKBUBAJIEHTHOCTH.

BBenenne B ¢u3MKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIE) METOJAbI XUMHUYECKOTO aHaIHu3a
(MMXA-OXMA). Knaccudukanus (U3HKO-XUMUYECKHX METOJOB aHalu3a. AHaIUTHYECKUN
CUTHAJ Kak uH(popMaTuBHAs (YHKIIHMS COCTaBa BellecTBA. MeTobl KOJWYECTBEHHBIX U3MEPEHUIl B
OXMA, ux XapakTepUCTHUKA. AHAIUTHUYECKHE U METPOJOTUYECKUE XapaKTEPUCTUKH METOIUK
OmpeieTICHUsI.

4. O0beM yueOHOM TUCHHUILINHBI

Buabl yue6Hoit padoThI Bcero 3/4 cemecTp




B B B 3a4. | B akan.
3a4. | akaja. | efl. yacax
el. | yacax
OO0masi Tpy10eMKOCTh 4 144 4 144
MUCHUILIAHBI 10 y4e0HOMY MJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 | 64 1,78 64
Jlexuu (JIek) 0,45 | 16 0,45 16
Jlaboparopubie paboTsl (JIP) 1,33 |48 1,33 48
CamocrosiTesibHas paboTa
(CP) 2,22 | 80 2,22 80
CamocTosATenbHOE U3YUCHUE 222 | 80 222 798
pa3IeiioB TUCIMILTAHBI
KonTakTHas camocTosiTennsHas pabora 0,2
Buja koHTpoJIsi: 3a4eT/3K3aMeH 3a4éT Cc omeHKoI
1 36
1 36
Buabl yue6Hoii padoThl Bcero 3/4 cemecTp
B B B 3a4. | B actp
3a4. | acTp. | ell. yacax
el. | yacax
O0mas Tpy10eMKOCTh 4 108 4 108
MUCHUILIAHBI 10 Y4e0HOMY TUIAHY
AyaAUTOpPHBbIE 3aHATHS: 1,78 | 48 1,78 48
Jlexuunu (JIek) 0,45 | 12 0,45 12
JlaGopaTtopusie padoTs (JIP) 1,33 | 36 1,33 36
CamocrosiTesqibHast padboTa
(CP) 2,22 | 60 2,22 60
CaMOCTOSATEIbHOE N3YUCHHE 222 | 60 222 59.85
pas3aeiioB JUCIMILTAHBI
KonTtakTHas camocTosTeNbHas paboTa 0,15
Buja KoHTpoOJIs: 3a4eT/3K3aMeH 3a4€T ¢ OLeHKOH
1 27 1 7

AHHOTANUA padoyeid MPOrpaMmbl TUCUUILIMHBI
«n:xenepuas rpadpuxa» (b1.613)

OBBEM JUCHUILIVHBI 1 BUJIbl YYEBHOU PABOTHI.

Bun yue6HO# paboThI B akanem. yacax B 3au4. en.
OO0masi TpyA0eMKOCTh M CHUTLIHHbI 144 4
AyIUTOpHBIE 3aHATHUSA: 48 1,3
Jlexun 16 0,4
[IpakTuueckue 3aHATUS 24 0,7




JIaboparopHbie pabOThI 8 0,2
96 2,7
CamocrostenpHas padora:
PacuerHo-rpaduueckue padboThI 34 0,9
[TonroToBka K KOHTPOJIBHBIM paboTam 9 0,3
KypcoBast pabota 27 0,8
Jlpyrue BHJIbI CAMOCTOSTEIBHOW PabOThI 17,8 0,5
[ToaroToBka K 3a4eTy ¢ OICHKOM 8 0,2
KoHTakTHas camocTosiTesbHast paboTa 0,2

Buja urorosoro KOHTPOJIsA

3auer ¢ OLEHKOM

Bun yue6Hoit paboThl B 3au. en. B actponom.
yacax

OO0uasi Tpy10€eMKOCTb AN CIUTIJIMHBI 4 108
AyIUTOPHBIC 3aHATHS: 1,3 36
Jleximun 0,4 12
[IpakTuueckue 3aHATHS 0,7 18
JIaboparopHbIe pabOTHI 0,2 6

2,7 72
CamocrosTensHas pabora:
Pacuetno-rpaduueckne paboTs 0,9 25,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 6,75
Kypcosas pabora 0,8 20,25
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 0,5 13,35
[ToaroroBka K 3a4eTy ¢ OIEHKON 0,2 6
KonTtakTHas camocTosTeNbHas paboTa 0,15

Bua uToroBoro KOHTpoOJIst

3ader ¢ OLEHKOM

1. Hean TUCHUNIHHBI

—HAy4YUTh CTYAEHTOB BBIIOJIHEHUIO U UTEHUIO UYEPTEKEH M MpaBWIaM U YCIOBHOCTSIM,
npuMeHsieMbIM TTpu 3ToM (ctangaptam ECK/I).

3amaua W3Y4YeHUS WHXKEHEPHON TpaUKu CBOAUTCS K Pa3BUTHIO IMPOCTPAHCTBEHHOTO
MIpPEJICTaBJICHHS], KOHCTPYKTUBHO-TE€OMETPUYECKOTO MBIIUICHHUS, CHOCOOHOCTEH K aHAIIN3Y U CUHTE3Y
MIPOCTPAHCTBEHHBIX ()OPM M COOTHOILIEHUN MEXIy HUMH, U3YYEHHUIO CIOCOO0B KOHCTPYHPOBAHUS
Pa3IMYHBIX TEXHUYECKUX H3JENUN, CIOCOOOB IMOJIyUYEHUS UX uYepTeKed Ha ypoBHE TpaduyecKux
Mozenel, O3HAKOMJIGHHIO CO CHOCOO0aMM BBIMOJTHEHUS YEpPTeKeH METoJaMH KOMIIBIOTEPHOU

rpaduKy.

2. B pe3yabTarte u3y4eHHsl JUCHMILIHHBI 0aKAJIABP J0JKEH:

oBjgajeTh ciaeayromuMu o0meKyJabTypHbiMH (OK), ob0menpogeccuonanbubivu (OIIK) n
npodeccuonanbubiMu (IIK) koMmnereHuusimu:
—CIOCOOHOCTh OCBaMBaTh METOAWKH HCIIOJIb30BAHMS MPOTPAMMHBIX CPEICTB Ul PEILICHUS

npaktudeckux 3anau (OI1K-2);
3HATH:

—CrH0co0bl 0TOOpa)KEHUS MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;




—IIpaBUJIa U YCIOBHOCTH IIPY BBIIIOJIHEHUH YEPTEXKEM;

—BU/Ibl U3/ICTIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

—Ha YpOBHE MPE/ICTABICHUS XapaKTePUCTUKH (POPMBI U TIOBEPXHOCTH U3JICIINH;

yMeTh:

—BBIIIOJIHATh U YUTATh YEPTEKU TEXHUUYECKUX U3JIEIUN C YIETOM JCUCTBYIOINX CTaHAAPTOB;
—BBIIIOJIHATE U YUTATh CXEMBI TEXHOJIOTUYECKHUX IIPOLIECCOB;

—HUCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH I'pa)MKu ISl H3TOTOBJICHUS YEPTEKEH.

BJIAJ€Th:

—Ccroco0amMu 1 MprueMaM# N300pakeHHs IPEIMETOB Ha IIOCKOCTH;

—rpaduueckoi cucremoit «Kommacy

2. Conep:kaHue pa3esioB AHCIHUILIHHBI
Beenenne. [Ipenmer u metoasl nHxeHepHou rpaduku. Kpatkue ncropuueckue cBeeHus. 3a1auu U
MECTO Kypca B MOJIMOTOBKE OakaniaBpa TEXHUKH M TEXHOJIOTHHU.
Moayas 1. U3neusi 1 KOHCTPYKTOPCKHE JOKYMEHTBI.
1.1. Buab! u3esinii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB.
Bumet w3pemuit mo ['OCT: peramb, cOOpodHas €IWHHIA, KOMIUIEKC, KOMIUICKT. BubI
KOHCTPYKTOPCKHX JTOKYMEHTOB: YEpTEX JeTaid, COOpPOUYHBIA UYEpTEeX, UEpPTEkK OOIIero BHUA,
cnenupurarmsa, cxema. [ludper KoHCTpykTOpCcKMX JOKyMEeHTOB. Kparkue cBemeHus o
CTPOUTEIBHBIX YEPTEIKAX.
1.2. Pe3b00BBI€E H3€MA U COEMHEHN.
Pe3n0n1: 00pazoBanue, knaccudukanms, n3oOpakeHne u ob6o3HaueHne Ha depTexe. CTaHmaapTHBIE
pespOoBbie m3aenus. OmnpeneneHue pe3bObl u3MepeHueMm. CoeqMHEHHS JeTane Oo0aToM |
mnuiabKkoi. Pe3p0oBbIe TpyOHBIC coequHeHus. [[ankoBbie coeTMHCHMS.
1.3. Icku3bl U TeXHUYECKHE PUCYHKH JIeTaJIeil.
[TocnenoBaTenbHOCTh  BBIMOJHEHUS W300pPAKECHUNM JETalid: BHIOOP TJABHOTO HM300paKEHUS,
omnpeneeHue HEOOXOTUMOTO KOJIMYECTBA HM300pKECHHMM; TMOATOTOBKA TMOJSA dYepTeka K
M300paKCHUIO JIeTald; W300paKCHHE OCHOBHBIX BHENTHUX M BHYTPEHHUX OYEPTAHUU JIE€TaJIH.
OOmep neTanu NMpU BBITIOJHEHUU €€ 3CKu3a ¢ HaTypbl. OdopMIIeHHE YepTEeKed U ICKU30B JICTAJICH.
[IpaBusa BeIMOJIHEHHS B 0(DOPMIICHHS TEXHUYECKUX PUCYHKOB. O003HaUYCHHS MaTEPHUAJIOB.
1.4. Yepre:xu cOOPOYHBIX eUHHIL.
[IpaBuna BeIONHEHUST W O(QOPMIICHHS COOPOYHOTO dYEpTEka: BBHIOOP TJIABHOTO H300pa)KCHMS,
ompeneieHue KOJMYECTBA HM300paKeHUH, HAaHECEHHWE HOMEpOB IIO3WMIIMH, HAaHECEHHWE pa3MEpOB
(raGapuTHbIe, YCTaHOBOYHBIC, MPHCOCAMHUTENbHBIC, OKCIUTyaTalloHHbIe). Crnenudukanus.
[IpaBuiia BeIMOJIHEHHS ¥ 0(DOPMIICHHS YepTexka OOIIero BUa.

MoayJs 2. CoequHeHns AeTajIei.

2.1. CxeMbl.

Knaccudukarus cxem no Bugam u tamnam. O6o3HaueHue cxeM. [IpaBuia BEIMOTHEHUS CTPYKTYPHBIX
Y IPUHIUIIAATIBHBIX TEXHOJOTUYECKHX cXeM. CXeMbl pacronoKeHHUs.

2.2. U300paxeHus coeUHEHUH eTajei.

OnanueBblie coenuHeHus. lllnuieBble u mmoHouHble coenuHeHUs. CoeauHEHHUs MTHPTOM U
IIUIMHTOM. Hepa3zweMHBbIe CcOeAMHEHHs JeTalel: cBapka, Maiika, CKJIeWBaHHE, OOBAIBIIOBKA,
pa3BabIIOBKA, COEIMHEHHUE 3aKIICTIKOM.

2.3. ApmaTtypa TpyOoOnpoBOI0OB.

Knaccuduxkarust apmatypbl TpyOOIpPOBOIOB IO HA3HAUEHUIO, M0 TUITY IEPEKPBITHS MOTOKA padoueit



Cpeapbl, 1o croco0y MPUCOEANHEHHS K TPYOOIIPOBOIY, 110 CIIOCO0Y repMeTHU3aIuH IITTHHCS.

Mopyas 3. YUepTesxkn cOOPOYHBIX eIUHUL. DJIeMEHThl KOMIILIOTEPHOii rpaguKH.
3.1. 'eomeTpuyeckune XapaKTepUCTUKHU (pOPMBI M IOBEPXHOCTH W3/e/IHIA.
Pa3meppl, mpaBuna uX HaHeceHUs Ha uepTeke. Pa3Mmeprpl HCIONHUTENbHBIE W CIPABOYHBIE,
rabapuTHbIE, KOOPIUMHMUPYIOIIME W 4YacTHble. basbl HM3MepUTeNbHBIE, KOHCTPYKTOPCKUE,
TEXHOJIOTUYECKHE, BcriomMorarenbHbie. Hanecenwe pasmepoB or 0a3. IlpenenbHble OTKIOHEHHS
pa3MepoB IIaJAKUX MOBEPXHOCTEH, TOMYCKHU, Mocaaku. Jlomycky U Mocaaku Ajs AeTaiei ¢ pe3b0oil.
[IlepoxoBaTocTh MOBEPXHOCTEH JeTajeld, NapaMeTpbl IIEPOXOBATOCTH, IpaBUIa HAHECCHUS
[apaMeTpoB ILIEPOXOBATOCTH IOBEPXHOCTEM Ha uepTexe. [IpenenbHble OTKIOHEHUS (OPMBI U
PacroJIOKEHUsI.
3.2. leraaupoBaHue YepTexeil COOPOYHBIX eIMHMUIL.
[IpaBuna peramupoBaHus YepTeKel COOPOUHBIX EAUHUII. BEITIOJIHEHHE YepTeKel U TEeXHUUYECKHUX
PUCYHKOB JIeTajei.

3.3. DiieMeHThI KOMIILIOTEPHOM rpadukm.
KomnbrotepHas rpaduka u pemraemsle €0 3agaud. I'papuueckre oObEKThl, IPUMUTHUBBI, aTPUOYTHI,
cuHTe3 wu3o0pakeHus. llpencraBnenue BuaeomHbopMaMl U €€ MallMHHas TeHepanus.
CoBpeMeHHbIE CTaHIApThl KOMIIBIOTEPHOW Tpaduku, rpapuueckue s3bIKM U MeTadaiibl.
Peanuzarus anmapatHeix Moayinei rpadudeckoit cucteMbl. OCHOBHBIE TpadUIeCKHe alrOPUTMBI Ha
IJIOCKOCTH U B npocTpaHcTse. [IporpaMMuble rpaduyeckue CUCTEMbI M UX PUMEHEHUE.

AHHOTANUA pado4yeil MPOrpaMmMbl THCUUILITHHBI
«IIpuxknagnas mexanuka» (b1.b.14)

1.1lean v 3212494 TUCUHUILIMHBI

Lenp aucUMIVIMHBI - HAY4YUTh CTYACHTOB TBOPYECKOMY IOIXOAY K BBIIOJHEHHUIO
WHXEHEPHBIX PacuyeTOB Ha MPOYHOCTh, >KECTKOCTh U YCTOMUYMBOCTH DJIEMEHTOB KOHCTPYKILUH,
JeTasneil ¥ y3j710B MallliH U anmaparos.

OCHOBHBIMH 3aJa4aMH JHCHUILUIHHBI, PEIICHHE KOTOPHIX OO0ecleynBaeT AOCTIXKEHHE
LEJH, SABIISIOTCS:

o M3Y4YE€HUE TUTOBBIX 2JIEMEHTOB KOHCTPYKIUN XUMHUECKOTO 000PYI0OBAHUS;

. MPAaBWIbHBIN BHIOOP pacueTHOW MOJEIH U MPOBEACHNE HEOOXOAUMBIX MPOYHOCTHBIX
pacueToB B MpoOIEcCe MPOEKTUPOBAHUSA M OLIEHKH PabOTOCHOCOOHOCTH 3JIEMEHTOB KOHCTPYKIUI
XMUMHUYECKOTO 000pYI0BaHUS U YCTAaHOBOK;

. NOHMMAaHHME TECHOW B3aMMOCBS3U KOHCTPYKIIUH XHMHUYECKOTO OOOPYIOBaHHS C
TEXHOJIOTHYECKHMH MPOLIECCaMU, UX B3aMMHOTO BIMSIHUS IPYT Ha ApPYra;

. obecrieueHre HEOOXOJMMON  TeXHHUYECKOW HHpOpMAIMer Aias  BOCHPUATHUA
CTYJIEHTaMH psiJ1a MOCIEAYIOMMNX TUCHUTLIINH.

2.TpeGoBanusi K pe3yJIbTaTaM OCBOCHHS TUCHHUILINHBI

Nzyuenne kypca «[IpuknagHas MexaHHKa» CHOCOOCTBYET MPHOOPETEHUIO CIEAYIOIINX
KOMITIETCHIIUI:

e  CIOCOOHOCTHIO UCTIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUIUIMH B
npodeccuoHanpHOMU aestenbHocTr (OITK-1).

3.B pe3yabraTe n3y4eHHs IMCUUILIHHBI CTY/ICHT 10JI2KeH:

3HATh:



L OCHOBHBIC YpaBHCHHUA WM MCTOAbI PCIICHUA 3aJa4 COIPOTUBJIICHHA MATCpHUAJIOB H
JIieTajae MaIlluH;

° OCHOBHBIC MCTOJbI paCYCTOB HA MPOYHOCTD, JKCCTKOCTh U yCTOfI‘IPIBOCTB 3JICMCHTOB
KOHCTPYKIMI MAalllWH U aIlaparos;

o OCHOBBI TEOPHMM pacyeTa JeTajled M y3J0B MAllMH M alapaToB XUMHYECKOU
TEXHOJIOTUM.

yMeTh:

o IIPOBOJIUTH PAacdeThl NIEMEHTOB KOHCTPYKLHH HAa OCHOBE METOJOB COIPOTHBIICHHUS
MaTEpHAJIOB;

o pacCYUTBIBaTh U KOHCTPYMPOBATh ACTAJIM MALIMH 10 UCXOJAHBIM JaHHBIM;

. IPOU3BOJIUTH pPacyeTbl IO OCHOBHBIM KpUTEpUAM  pabOTOCIOCOOHOCTH U

KOHCTPYHUPOBAHUS JI€TAJICH MAIlIUH.

BJIAJIETh:

o HaBBIKaMH pacyeTa CONPOTUBIICHNS MATEPUAJIOB AHAIMTUYECKUMH METOIAMU;

. HaBbIKaMHU BbIOOPA MaTEPUAJIOB 110 KPUTEPUSAM IPOYHOCTH;

. pacdeTamMy THUIIOBBIX JE€Taledl MalluH, IOJb3YSACh CIPABOYHOM JIMTEPaTypou H
I'OCTamu.

4. Kparkoe coaepxaHue TMCUUILUIHHBI:
1. BBenenune
Pones mpenmmera «llpuknagHass MexaHuka» B (QOPMHUPOBAHUM WHKEHEPA XHMHKA-TEXHOJIOTA.
«lIpukiianHas MexaHWKa» KaK OCHOBa [UIsi TOHUMAaHUs paboOTHI, yCTpoiicTBa M Oe30macHOU
SKCIUTyaTali 000pyI0BaHUS XUMUYECKOTO MPOU3BOJICTBA.
2. Moayas 1 «Onpenenenue peakuunii onop. Pacrsixenne-caxarue».
Paznen 1.1. Onpenenenune peakuuii onop.
AOGCONIOTHO TBEpIOE Telo. OJIeMeHTbl CTaTUKU. (OCHOBHBbIE TOHSATUS. AKCHOMBI CTAaTHUKH.
YpaBHenus paBHoBecHs. CBSI3U M MX PEAKIUH.
Paznen 1.2. PacTtsoxenne-coxkatue.
OcHOBHBIE JONYIIEHUS U MPUHLHUIBI CONPOTUBIIEHU MaTepuanoB. Meroa ceuenunii. Hanpsokenus,
nedopmaruu u nepemenieHus. 3akoH ['yka. [Toctpoenue 3mop BHYTPEHHUX YCUITUN, HAPSDKCHUN U
nepemenieHuid. CTaTUYECKU ONpPENEIMMBbIE M CTaTUYECKH HEOIpeleNnMble 3afadd. J(narpammbl
pacTshHKEHUs I IUIACTUYHBIX WU XPYINKUX MAaTepHalioB M MX XapakTEepUCTHKHU. Jlomyckaembie
HaMpsDKEHUA. Y CIIOBUE MPOYHOCTH MPH PACTSKEHUU (CXKATUH).
3. Moayas 2 «Kpyuenue. U3runo».
Paznen 2.1. Kpyuenue.
3akoH ['yka npu casure. BuyrpenHue cuiioBbie (GakTOpbI IPU KpydeHUH. HampspkeHus B CTEPKHAX
KpPYTJIOTO CeYEHUs. Y CIIOBHE MPOYHOCTU IIPU KPYUEHUU.
Pasznen 2.2. U3ruo.
I'eoMeTpuueckre XapaKTEpUCTHKHU TIIOCKUX ceueHui. [loHsTHEe YMCcTOro M MomepeyHoro M3ruboB.
[IpaBuna moOCTpoeHHS HHIOP TMOMEPEYHBIX CHI U HW3THOAIIIUX MOMEHTOB. OnpeneneHue
HOPMaJbHBIX HANpsHKEHWH. YCIOBHE MPOYHOCTH Tpu u3rube. OmnpeneneHne KacaTelbHBIX
HanpsbkeHui. PaninonanbHbie GOpMBI cEUEeHUH.
4. Moayab 3 «C105KkHO€ HATIPSIZKEHHOE COCTOSTHHEY.
Pazgen 3.1. CiioxxHOE HaNPS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOpUM HAMPSHKEHHOTO COCTOSIHUS M TUIOTE3bl MPOYHOCTH. [lOHATHE HANpSKEHHOTO
cocTosiHUs. [ 'JTaBHBIE MIIOMIAAKK U TIaBHbIe HanpspkeHus. O0oOmeHHblii 3akoH ['yka. Haznauenue
rUnoTe3 NpoyHOCTH. [IOHSATHE SKBUBAJIEHTHBIX HANIPSKEHUN U KPUTEPHUEB IPOYHOCTH.



Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCYIIBI XUMHUECKUX MPOU3BOACTB. OmpeeneHne HanpspkeHUi mo 6e3MOMEHTHOM
teopun. OCHOBHBIE nonylieHus. BoiBo ypaBHeHus Jlamnaca. PacueT TOHKOCTEHHBIX 000JI0UEK 110
ypaBHeHUIO Jlamiaca v o cTaHIapTU30BAaHHOM METOJIHMKE. Y CIIOBUE IIPOYHOCTH.

Pa3nen 3.3. Pacuer cxaThIX cTep>KHEN HA YCTOMUUBOCTb.
Y CTOHYMBOCTD 37€MEHTOB KOHCTpyKUMU. [loHATHE KpHTHYEeCcKOW cuibl M Ko3(h(uIMeHTa 3amaca
npouHoctu. Pacuer kputnueckod cwibl no Dunepy. Ilpenenst mpumeHuMoctu GopMyiibl Dumepa.
[IpaxTrueckuii crocod pacyera Ha yCTOMUHUBOCTb.

5. Moayas 4 «/lertanu Mamun».

Paznen 4.1. Coequnenue aeraneil MaluH.
Knaccugukanus neraneid MavH ¥ anmapaToB XMMHUYECKHX MTPOU3BOJICTB. Pe3p00BbIE COSTMHEHMS.
Pacyer OONTOBBIX COEOUHEHWI MpPU TONEPEUHBIX M NPOAOJBbHBIX Harpyskax. lllmonounsie
coenuHeHus. HasHauenne u Buiabl mMoHOK. Pacdyer mmoHOK Ha cpe3 M cMmsAtue. Bunel cBapku.
Ob6nacts nmpuMeHeHus. Buapl cBapHbIX mBOB. PacdueT Ha MpPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX
IIBOB.

Paznen 4.2. Baiibl 1 ocu, UX ONOPBI U COSAMHEHHUS.
Banpl, ux xmaccupukanus u HazHaueHue. Ocu. IIpoexkTupoBOoYHBIE pacueThl BajJOB M OCEH.
[Monmunankn ckoybxeHuda. Marepuansl Bkiaabimie. [lonmunankn kadenud. [IpuHimnuanbsHoe
YCTPOICTBO U OCHOBHBIE TI€OMETpUYECKHE pa3Mepbl. JlocTomHCTBa, HeAOCTaTKW M 00JacTH
MPUMEHEHHs] TOJAIIWIHUKOB KaueHUuss W ckoibxkeHus. IlpuBoanbie wmydtel. Ha3nauenue.
Knaccudukanus mydt no npuHumiy AeicTBus U xapakrtepy padotsl. [lopsanox moabopa mydTt u
OCHOBBI IPOYHOCTHOT'O pacyeTa.

Paznen 4.3. MexaHuueckue nepeiayu.
3ybuateie mepemaun. OxpykHOe U paguaibHoe ycwins. Peaykropel. OmpeneneHue wu
kiaccugukanys. [Ipumepsl cxem penyKTOpoB.

O0bem yueOHOM U CHUIINHbBI

B 3auerdnix | B akagem.

CAMHUIIAX gacax
OO01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 4.0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexuuu (JI) 0,89 32
[Ipaktnueckue 3anstus (I13) 0,89 32
CamocrositeqbHas padora (CP): 2,22 80
KoHTtakTHas caMocTosITeIbHAs paboTa 0,2
CaMocToATenbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI 79,8

Bua koHuTpoJs: 3a4eT / 3K3aMeH 3ager C

OLIEHKOM

B 3auerssix | B acTpoH.

eIMHUIIaX qacax
O0mas TpyA0eMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IIaHY 4,0 108
AyIMTOpHBIE 3AHATHS: 1,78 48
Jlexuuu (JI) 0,89 24

[Ipaktuueckue 3ausarus (113) 0,89 24




CamocrositesbHas padora (CP): 2,22 60

KonrakTHas camocTosiTenbHast pabota 0,15

CamocrosTenbHOE U3YUEHHE Pa3/IeioB JUCIUTUINHBI 59,85

Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer c
OLICHKO

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«JIeKTPOTEXHUKA M MPOMbILILJIEHHAs 3J1eKTPpoHuKa» (b1.5.15)

Meas AuCHMNJINHBI:
dopmupoBanre y oOydarOmMXcs KOMIICTCHIHH, 00eCIeunBarONINX TEOPETHUYECKYI0 U
MPAaKTUYECKYI0  TIOJArOTOBKY  BBITYCKHUKA, YMEIOIIEro  BHIOMpAaTh M IKCIUTYaTHPOBATh
AIIEKTPOTEXHUUECKUE W DJIEKTPOHHBIE YCTPOWCTBA, BIAJCIONIETO HABBIKAMH HCIOJIH30BAHUS
COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHUH JUISI aBTOMATH3UPOBAHHOTO MOJICTHUPOBAHUS U
pacyéra NEKTPUUECKUX U AIEKTPOHHBIX LETIEH.
B pesynbraTe M3ydeHUs TUCIMILIMHBI 00yUJaIOMIUKACS 110 MporpaMme OakallaBpuara JIO0JDKEH
OBJIAZIETh CIICAYIOIIUMHU KOMITETCHIIASIMHU:
ObwexynomypHule:
- CIOCOOHOCTH K caMOOpraHu3aiuu u camoobpasosanuio (OK-7).
Obwenpogheccuonanvhvie:
- TOTOBHOCTH UCIIOJIB30BaTh 3HAHHS O COBPEMEHHOM (PH3MUYECKON KapTHHE MUPA, IPOCTPAHCTBEHHO -
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIIECTBA JJs TOHHMAaHUS OKpPYKAIOLIEro Mupa u
sBrieHui mpupos! (OI1K-2);
- BIIQJICHME OCHOBHBIMM METOJAMH, CIOCOOaMHM U CpEIACTBAMH TOJIy4eHHs, XpaHEHUs U
nepepaboTku MHGOpPMAIMK, HaBbIKAMH DPAOOTHI C KOMIIBIOTEPOM KaK CpEACTBOM YIpPaBICHUS
unpopmanueii (OITK-5).
3. B pe3ynbTate 0CBOCHUS TUCHUILIMHBI 00YUalOIIUNACS JOJKEH:
3namo:
- OCHOBHBIE TIOHATHUS, OTIPEACTICHHUS U 3aKOHBI JIEKTPUUECKUX LIETIeH;
- METOJIbl MOJICIMpPOBAHUS, aHaIW3a U pacuéra Lened IMOCTOSHHOTO U IEePEMEHHOr0 TOKOB,
METO/I0JIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHUI;
- YCTpPOWCTBO W MPHUHLMIBI PAOOTHI 3NEKTPOTEXHUUYECKOTO U 3JIEKTPOHHOTO 0O0OpyIOBaHUS,
TpaHCcPOPMATOPOB, INEKTPUUECKUX MAIITNH, UICTOUHUKOB MTUTAHHUSL.
Ymemy:
- MPUMEHSATh TEXHOJOTHH MOJICIHPOBAHUS, aHANIM3a, pacuéra M SKCIUTyaTallMH SJICKTPUUYECKUX
CeTei, MPOMBIILIIEHHOTO AJIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX MPUOOPOB;
- BBIOMpaTh DIEKTPOTEXHMYECKOE U OJJIEKTPOHHOE O00OpyIOBaHHWE [Jisi pELIeHUs 3aaad
MIPOEKTUPOBAHUS U PEATU3AIMHA XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB U TPOU3BOICTB.
Braoemo:
- METO/IaMU MOJICTTHPOBAHUS U pacuéra dNMEeKTPHUUECKUX U AIEKTPOHHBIX IIETIei;
- HaBBIKAMHM MPAKTHYECKOH pabOThl C SJIEKTPUUYECKOHN ammapatypoil U 3JIeKTPOHHBIMU
YCTPONCTBAMU.
4.KpaTkoe coaep:kaHue JUCHUNINHBI
Beenenue. [Ipeamer, OCHOBHBIE TIOHSITHS, METOJOJIOTHUS SJIEKTPOTEXHUKH U dNIEKTPOHUKH. KpaTkue
HCTOPUYECKUE CBEICHUS. 3aaul U MECTO Kypca B MIOJITOTOBKE OakaaBpa TEXHUKU U TEXHOJIOTHU.
Mopayas 1. DiekTpuiecKue nemnu




OcHOBHBIE OIIPEETICHM S, ONTMCAHUS TTapaMeTPOB U METOA0B pacuéTa 3JIEKTPUUECKUX LIETIEH.
OcHOBHbIE TIOHATHS U 0003HAYEHMSI FIEKTPUUECKUX BEIMYUH U 3JIEMEHTOB IEKTPUUECKUX LETIEH.
OcHoBbl 37eKkTpoOe3omacHocTH. OCHOBHBIE TOHATHS TEOPUHM 3JIEKTpUUEcKuX wneneil. OcHOBHbIE
IPUHLMIIBI, TEOPEMbl M 3aKOHbBI NIEKTPOTEXHUKU. MeToabl MOAEIMPOBAHUS, aHAlIM3a U pacuéra
JIMHEWHBIX 2JIEKTPUYECKUX LETIEN TOCTOSIHHOTO TOKA.

1.2. Dnexrpuyeckue U3MepeHus U IpuOOpHI.

Metonpl  U3MEpEHUsT  ANEKTPUYECKUMX  BEIUMYMH: TpPsAMbIE U KOCBEHHbIE. AHAJIOrOBbIE
AIIEKTPOM3MEPHUTENIBHBIE U HU(POBBIE DJIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIMIT JEHCTBHS,
oOmacti mpuMeHeHus. M3MepeHne 3NeKTPUIeCKUX BEIUMYHH: TOKOB, HAPSHKEHUH, COTIPOTUBIICHUH,
MOIIIHOCTH U SHEPTHH.

AHanu3 1 pacy€T JIMHEWHBIX LETIEN IEPEMEHHOTO TOKA.

CriocoObl  mpezacTaBieHUs (B BHUJIE BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIIJIEKCHBIX 4YMCEN) U
napaMmeTpsl (aMIUIMTyJa, 4acToTa, HadajibHas (as3a) CHHYCOMAAIbHBIX (PyHKUIMHA. MrHoBeHHOE,
cpelHee W JAEWCTBYIOLIEE 3HAU€HUsl MEPEMEHHOI0 CHHYyCOMJalbHOTO Toka (HampshkeHus u D/C).
AKTUBHOE, PEaKTUBHOE U IOJHOE CONPOTHUBIEHUS BETBU. MOIIHOCTH B LEMSAX NMEPEMEHHOTO TOKa.
Koadpdumument wmommuoctu (cos([])) U ero TEXHUKO-PKOHOMUYECKOE 3HaueHue. [IpumeHeHune
anreOpbl KOMIUIEKCHBIX YHUCEN B AJIEKTPOTeXHUKE. KOMIUIEKCHBIN MeTOoT pacuéra TMHEHHBIX Ienei
MEPEeMEHHOT0 ToKa. bamaHC MOIIHOCTM B LIENSX NEPEMEHHOTro ToKa. Pe3oHaHCHBbIE SBIEHUS B
ANIeKTpUYecKuX Iensx. Pe3oHaHc HampsokeHMM M TOKOB. AHanM3 U pacu€r TpexdasHbIx nenei
MEPEeMEHHOTO TOKa. ABTOMAaTH3MpPOBAaHHOE MOJEIMPOBAHME M PAcu€T DdJIEKTPUUYECKUX U
ANMEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).

Moayasb 2. DjieKTPOMATHUTHBIE YCTPOICTBA U dJIeKTPUYECKHe MAIIIMHbI

2.1. TpanchopmaTopsl.

Haznauenne wm oOnacTu mpuMeHEHHs TpaHCHOPMATOPOB. YCTPOWCTBO M TMPUHIHUI JIEHCTBHS
oHO(a3HOrO TpaHchopmaTropa. AHaAIN3 IEKTPOMAarHUTHBIX IPOLIECCOB B TpaHC(opMaTope, cxema
3amerienus. [lotepu sHepruu B TpaHcpopmarope. BHenrHne xapakTepuCTUKH.

2.2. ACUHXpOHHBIE MalIUHBI.

VYcrpoiicTBO M HpUHIMN JeMcTBUSA Tpex(a3HOro acMHXPOHHOro JBuraresns. MexaHuuyeckue u
paboune XapaKTepUCTUKU. OHepreTMyeckue aumarpammbl. IlyCck acHMHXpOHHBIX JBUTaTeled ¢
KOPOTKO3aMKHYTBIM M (pa3HbIM poTOpoM. PeBepcrpoBaHue U peryaIupoBaHUe YacTOThI BpaILlEHUSL.

Moayab 3. OCHOBBI 3JIEKTPOHUKH

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AJICKTPOHHBIX YCTPOMUCTB.

[TosmynpoBoAHUKHU. YCIOBHBIE 0003HAUEHUs, NMPUHLUI ACHCTBUS, XapaKTEPUCTUKU U HA3HAUYEHUE
IIOJIYIIPOBOJIHUKOBBIX JHOJOB, TPAH3UCTOPOB, TUPUCTOPOB. MHTErpambHple MUKpPOCXEMBI, HX
Ha3zHayeHue, KiaccuuKaus 1 MapKUpOBKa.

3.2. IcTOYHHMKYM BTOPUYHOTO JIEKTPONUTAHUS U YCUIIUTENN IEKTPUUECKUX CUTHAIIOB.
[TosrynpoBOIHUKOBBIE BBIIPSIMUTENN: KIaCCU(PHUKALMS, OCHOBHbIE MapaMeTpbl, CXeMbl M MPUHLUI
paloThI BBIIPSAMUTENSA. DinekTpuueckue ¢GuiabTpel. Knaccupukanus U OCHOBHbIE XapaKTEPUCTHUKU
yeunureneid. OOpaTHbIE CBsA3M B onepauuoHHbIX ycwiuTensax (OY), ux BIUsSHHE HA MapaMmeTpbl U
XapakTepUCTUKU ycuiuTens. OCHOBHBIE TUIBI ycuiauTesnel Ha 6aze OVY.

4. O0béM y4eOHOH TUCHUILINHBI

Buabl yueGHoli padoThl V cemecTp




3au. en. Ak. gac.
O0masi TPpya0eMKOCTh IMCHHILINHBI 5 180
1o y4e0HOMY ILIAHY
KonTakTHas padora: 1,3 48
Jlexuuu (Jlek) 0,4 16
JIaboparopubie paboTsl (JIP) 0,9 32
CamocronTesnnnasi padora (CP): 2,7 96
KoHnTposabsHble paboThI 1,1 40
Pedepar 0,6 20
W3yuenne pa3aenoB TUCIHTIIHHEL 1 36
Bua nTOoroBoro KOHTpOJIsi: IK3aMeH 1 36
KonTakTHass pabota — TpOMEXyTOUYHAs 0.4
aTTecTanus
[ToaroToBKa K SK3aMeHYy. 35,6
Bua uroroBoro KOHTpoJIs: JK3aMeH

V cemecTp
Buabl yueOHo# padboThl

3au. en. Actp. yac.
O0masi TPyA0eMKOCTh JUCHMILIHMHBI 5 135
10 Y4eOHOMY IJIAHY
KonrakTHasi pabora: 1,3 36
Jlexuunu (Jlek) 0,4 12
JlaGopaTtopHubie padoTs (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,7 72
KonTtponbHbIe pabOThI 1,1 30
Pedepar 0,6 15
N3yuenune pa3nenoB AUCHUILUIAHBI 1 27
Bua uTOoroBoro KOHTpOJIsi: SK3aMEH 1 27
KoHnraktHas paboTa — mpoMexyTOudHas 0.3
aTTecraius
IToaroToBka K 3K3aMeHY. 26,7




Buja urorosoro KOHTPOJIsA: JK3amMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIIMHBI
«be3onacHocTth ku3HenesiteabHocT» (b1. b.16)

VYyebnast nucuuiuiiHa "bBe30MmacHOCTh KU3HENEATENbHOCTU" - o0si3aTenbHast AUCIUIUIMHA
(benepanabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HANPABICHUIN TIEPBOTO YPOBHS
BBICIIIETO MPO(ecCHOHaATILHOr0 00pa3oBanusl (OakaiaBpuaTa) U CeHaIUTETa.

1. Heab AMCHUILIMHBI -- HOpMUpOBaHHE MPO(HECCHOHAIBHON KYJIbTYPhl 0€301aCHOCTH, IO
KOTOPOH TOHMMAETCSI TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPOQecCHOHATBLHON
JEATeIbHOCTH TMPUOOPETEHHYI0 COBOKYIHOCTH 3HAaHUM, YMEHH W HaBBIKOB IS 0OECreUeHUs
6e3omacHOCTH B cdepe mpodhecCHOHATbHON AEITeTbHOCTH, XapaKkTepa MBIIIIEHUS U IIEHHOCTHBIX
OPHUEHTAIN, TPX KOTOPHIX BOIIPOCH O€30MaCHOCTH PACCMATPHBAIOTCS B KAYE€CTBE IIPUOPHUTETA.

OCHOBHBIMH 33JJTa9aMU JUCIUILTAHBI SBIISIOTCS:

* TpHOOpETeHHEe TOHMMAHUS TMPOOJIEM YCTOWYHMBOTO Pa3BUTHS M PHCKOB, CBSI3aHHBIX C
NeITETbHOCTHIO YEIIOBEKA,;

* OBJIAJICHWC TIPUEMaMH paIMOHAIM3AIMH JKH3HEACATESIPHOCTH, OPUECHTHPOBAHHBIMUA Ha
CHIDKEHHSI aHTPOIOTCHHOTO BO3JCHCTBHS Ha TNPHPOJHYIO cpely H olecriedeHne Oe301acHOCTH
JINYHOCTHU U OOIIIECTBA;

* opmupoBaHue:

- KyJIbTYpBl 0€30MaCHOCTH, SKOJIOTUIECKOTO CO3HAHUS W PHUCK-OPUEHTHPOBAHHOTO MBIIIICHHS, TIPH
KOTOPOM BOTIPOCHI OE30MACHOCTH M COXPAaHEHUS OKPYKAIOIIEH Cpelbl pacCMaTPUBAIOTCS B KAUECTBE
BAYKHEHIINX MPUOPUTETOB KU3HEACATEIIbHOCTH YEJIOBEKA;
- KyJIbTYPBI PpOo(heCCHOHATBLHON 0€30TaCHOCTH, CIIOCOOHOCTEN ISl MACHTU(MHUIIUKAIIUN OTTACHOCTH U
OIICHUBAHMSI PUCKOB B cdepe cBoei nMpodeccnoHalbHOM AeATeIbHOCTH;
- TOTOBHOCTH TMpPUMEHEHHs] TMpOo(ecCHOHATbHBIX 3HAHUN IS MUHUMH3AIUU HETATUBHBIX
9KOJIOTMUECKUX MOCIEACTBUM, oOecrieueHusi 0€30MacHOCTH U yIy4dlIeHUs YCIOBUN TpyAa B cdepe
CBOEi MpodeccuoHaNbHOM 1eATEeIbHOCTH;

- cIocoOHOCTEH K OLIEHKE BKJIaZa CBOEH MpeAMETHON 00JIaCTH B PEIICHHE 3KOJOTHYECKHX
npo6sieM 1 poOsieM 6€30MMacHOCTH.

N3ydyenne kypca 0€30MacHOCTH KHU3HEACATEIBHOCTH IMPU MOJATOTOBKE OakalaBpoB IO
TEXHUYECKUM HAINpaBJICHUSM MOJATOTOBKM U CHEHUAIBHOCTAM HANpaBlIeHO Ha MpUOOpeTeHHe
cnenyromux komnerenuut OK-3, 7, 9; OIIK- 6.

2. B pe3yabTaTre 0CBOEHHUS] TUCHHUILIMHBI CTYI€HT /I0JI5KEH:

3Hamb:

-- OCHOBHBIE TeXHOC(EepHbIE OTTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKHU;

-- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YENOBEKA U MPUPOTHYIO CPEy,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENBHO K cdepe CBoel mpodeccuoHaIbHOMN NeSTeTbHOCTH

yMmemb:

-- UICHTU(PUIHPOBATH OCHOBHBIE OMTACHOCTU CPellbl OOMTaHUS YEIIOBEKa;

-- OLIGHWBaTh PHCK WX peanu3alid, BBIOUPATh METOABI 3allUTHl OT OINAacHOCTeH
IPUMEHUTENBHO K cdepe cBoel MNpodecCHOHANIBHOW AeATeNbHOCTH M CHOCOOBl obecreueHus
KOM(OPTHBIX YCIOBHH KU3HENEATEIHHOCTH

enademsn:

-- 3aKOHOJATENbHBIMH M TPAaBOBBIMH aKTaMU B o0OjIacTu O€30MacHOCTH U OXpaHbl
OKpYyXarIeld cpeapl, TpeOOBaHMSIMH K OE30MACHOCTH TEXHHUYECKUX pErJaMeHTOB B cdepe



npodecCuoHABHON eSATETbHOCTH;

-- coco0amy U TEXHOJIOTHSIMU 3aIIUTHI B YPE3BBIYAMHBIX CUTYaLUsX;

--MIOHATUHHO-TEPMUHOJIOTUIECKUM aNIapaToM B 001acTu 6€3011aCHOCTH;

-- HaBBIKAMH PalMOHAIHM3AIMU NPO()ECCHOHANBHONW AEATENIFHOCTH C LENbI0 OOeCTeYeHus

0€30IMaCHOCTH U 3aIIUTHl OKPYXKAIOIIEH Cpe/ibl.

3. KpaTtkoe conep:kaHue TUCHUILINHBI.

1. BBenenune B Oe3omacHocTh. OCHOBHBIE MOHATHS U omnpeaeneHus. besomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(EPHI M €€ OCHOBHBIX KOMIIOHCHTOB.

CoBpeMeHHOE cOCTOsTHUE TeXHOC(]Eepsl U TeXHOC)EepHOU 6€30MacHOCTH.

3. Upentudukanus M BO3JCHCTBHE HA YEIOBEKAa BPEIAHBIX M OMACHBIX (PAKTOPOB Cpebl
obutaHusl.

Knaccugukanuss HeraTUBHBIX (DaKTOpOB cpeabl OOWTaHUSI YeloBeKa. XHUMHUYECKUE
HeraTuBHbBIE (PaKTOPHI (BpeaHbIE BelecTBA). MeXxaHWYECKUE U aKyCTHYECKUE KoJieOaHusl, BUOpALIHs
U IIyM. DJIEKTPOMAarHUTHBIE U3TydeHus U nojs. MoHusupyromue n3iydyeHue. DJIeKTPUIECKU TOK.
OnachHble MexaHudeckue (akropsl. [Iporeccsl ropeHHs M MOXKapoB3pHIBO-  OMNAcHbBIE CBOMCTBA
BEIIECTB U MaTepranoB. CTaTUUECKOE DIEKTPUUECTBO.

4. 3amuTa yeroBeKa U Cpelbl OOMTAHUSA OT BPEOHBIX M OMAcCHBIX (PaKTOPOB IPUPOJIHOTO,
AHTPOIOTE€HHOTO U TEXHOT€HHOTO MPOUCXOKICHHUS.

OcHOBHbBIE MPUHILMIIBI 3aIIUTHI. 3allMTa OT XUMHUYECKUX M OHOJIOrMYECKHUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT DJHEPreTHUYECKUX BO3AEHCTBUH U ¢usnueckux mnosnei. OOecrneueHue
0€30MMacHOCTH cHCTeM, paboTaroMIMX MO/ JaBieHneM. be3onacHoCTh 3KCITyaTaluu TpyOOIpoBOI0B
B XMMHYECKOM MPOMBIIUICHHOCTH. be3omacHas »sKciuryaTalusi KOMIIPECCOPOB. AHANW3 U
OIICHUBAHHME TEXHOTEHHBIX U MPUPOTHBIX PUCKOB.

5. Ob6ecnieueHne KOM(OPTHBIX YCIOBUW ISl JKM3HU M JCATEIHHOCTH 4YelioBeka. I[loHsThe
KOM(OPTHBIX WM ONTUMAJIBHBIX YCIOBHUNA. Mukpoknumar mnomenieHuid. OCBEIIeHHE U CBETOBas
cpela B IOMEUICHHUH.

6. [lcuxodusmnonornueckre u IProHOMHUIECKHE OCHOBBI 0€30M1aCHOCTH.

[Icuxuueckue mpouecchl, CBOWCTBA U COCTOSHHUSA, BIMSIONIME Ha Oe30macHOCTb. Buasl u
YCIIOBUS TPYAOBOH AEATEILHOCTU. DPrOHOMUYECKHE OCHOBBI OE30MIACHOCTH.

7. Upe3BblYyaiiHble CUTYallud U METO/IbI 3alIUTHI B YCIOBUSIX UX pEAIU3alUHU.

O6mme ceeaenust o UC. [Toxkap u B3pbIB. ABapuM Ha XUMHUYECKH OTIACHBIX 0OBEKTaX.

Pamnanvonneie  aBapuu.  [IpubGopbl  pagMallMOHHONW, XUMUYECKOM  pa3BeOKd |
JO3UMETPUYECKOTO KOHTPOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BpEMEHU. 3alluTa HaceleHUs B
Ype3BhIYAHHBIX CHUTyallUsX. YCTOWUMBOCTH (YHKIMOHUPOBAHUS OOBEKTOB OSKOHOMHKH B
Ype3BhIYANHBIX CUTYALIHUSIX.

8. Ynpapnenue 0e30MaCHOCTBIO KUZHEIEATEIILHOCTH.

3akoHOJATeNIbHbIE W HOPMATHUBHBIC TIPAaBOBbIE OCHOBBI YIPABICHUS OE30MACHOCTHIO
KHU3HEIEATENbHOCTH. DKOHOMUYECKHUE OCHOBBI yIIpaBlieHHs 6e30macHOCTbi0. CTpaxoBaHUE PUCKOB.
I'ocynapcTBeHHOE yrpaBieHHue 0€301acCHOCTHIO.

4. O0bemM yuyeOHOM TUCHHMILINHBI

Bun yue6HoM paboThl B 3a4eTHBIX equHUIIAX B akaziem. yacax
O0mas Tpy10eMKOCTh THCHHUIIINHBI 4 144
AyIMTOpHBIE 3aHATHS: 1,33 48

Jlexnun 0,89 32




JlabopatopHbie paboThI 0,44 16
CamocrosiTeabHas padora 1,67 60
[TonroroBka K KOHTPOJBHBIM pa0boTam 1,11 40
[Toaroroska k nabopaTopHBIM paboTam 0,56 20

Bua uTOroBOro KOHTPOJIS: IK3aMeH 1,0 36
KontaktHas  pabora  —  IpoOMeEXyTOYHAs 0,4
arTecTanus

IToaroroBka K 3K3aMeHy. 35,6
Buja HTOroBOro KOHTpoJIs: IK3aMeH
Bun yueOHoit paboThI B 3aueTHBIX equHAIIAX B actpon. gacax
O0mas TPy10eMKOCTb M CHHIIUHBI 4 108
AYyAUTOPHBIE 3aHATHS: 1,33 36
Jlexmuu 0,89 24
JlaGopaTopHbie pabOThI 0,44 12
CamocTosiTeibHAsA padoTa 1,67 45
[MoaroroBka K KOHTPOJBHBIM paboTaM 1,11 30
IMoaroroska k 1abopaTopHbIM padoTaM 0,56 15

Bua uToroBoro KOHTpOJIsi: IK3aMeH 1,0 27
KonrtaktHas  pabora  —  IpOMEXYTOYHas 0,3
arrecTamnus

[ToaroToBka K 3K3aMeHYy. 26,7
Bua uToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«IIpouecchl 1 annaparbl Xumuuyeckoi Texnosorum» (b1.b.17)

1.1leab TUCUMIIJIMHBI:
BMECTE C KypcamH OOIIel XMMHYECKON TEXHOJOTHMH, XUMHUUYECKUX MPOILECCOB U PEAKTOPOB U Jp.
CBs3aTh OOIICHAYYHYIO U OOIICHMHKEHEPHYIO MOATOTOBKY XMMHUKOB-TEXHOJIOIOB, YTO HEOOXOIMMO
IpU TMOATOTOBKE OakaliaBpOB MO JAaHHOMY HAIPAaBJICHUIO [UIsI HAayYHO-UCCIIEAOBATEIbCKON H
MIPaKTUYECKOU pabOThl Ha MPEANPUATHUSIX.

2.B pe3yabTare M3yYeHUusl AMCHUILIMHBI 00y4YAOUIUIICA MO0 MporpaMMe 0akajaaBpuara
JO0JIKEH OBJIA/IETh CJAEAYIOIMMI KOMIEeTeHIUAMU:
Oobwenpogheccuonanonvimu (OIIK):
— CHOCOOHOCTBPIO M TOTOBHOCTHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIAH B mpodeccronanbhoit aesrenpaoctu (OITK-1);
— TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (u3MuUecKod KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHM BeIIecTBa IS TMOHUMAaHUS —
OKpY’KaroIero mMupa u siienuii npupoast (OITK-2);
— TOTOBHOCTHIO HCIONB30BaTh 3HAHHS O CTPOCHHH BEIIECTBA, MPHUPOJEC XUMHUYECKOW CBSI3M B
Pa3IMYHBIX KJaccaX XUMHUYECKUX COCAMHEHUN Ui MMOHMMAaHMs CBOMCTB MaTepUAIOB U MeXaHU3Ma
XMUMHYECKUX MPOIECCOB, MPOTEKAIONINX B oKpyxkaromeM mupe (OI1K-3).

3.B pe3yabTaTe 0CBOCHUS JUCHUIIMHBI 00YYAIOUINICA 10JI2KEeH:
3HATD:



- OCHOBBI TEOPUH MEPEHOCA UMIYIbCA, TEIIa U MACChl, IPUHIUIEI (U3UYECKOTO MOJICTHPOBAHUS

MIPOLIECCOB; OCHOBHBIC YPaBHEHUS ABUKEHUS KUIKOCTEH; OCHOBBI TEOPUU TEIUIONEPEaaun; OCHOBBI

TEOPUU MAacCollepelladyl B CHCTEMax CO CBOOOJHOW M HEMOJBMXKHOW TpaHUIEH pasnena ¢das;

TUIIOBBIE IPOLIECCH XUMHUYECKON TEXHOJIOTUHU, COOTBETCTBYIOIINE anmnaparsl 1 METOIbl X pacyeTa;

- METOJIbl TIOCTPOEHUSI SMIIUPUYECKUX U TEOPETUUYECKUX MOJENEeH XUMHUKO-TEXHOJIOTHYECKUX

IIPOLIECCOB.

YMETh:

- OMNpEIeNATh XapakTep ABMXKCHHUS KUIKOCTEH M Ta30B; OCHOBHBIE XaPAKTEPUCTUKH MPOILIECCOB

TEIUIO- ¥ MAacCOMepelayr; PacCUMTHIBATh MapaMeTphl U BHIOUpATH armapaTypy s KOHKPETHOTO

TEXHOJIOTHYECKOTO MPOLIECCa;

- pAacCUMTHIBATH OCHOBHBIC XapPAKTEPHUCTUKH XHUMHKO- TEXHOJOTHYECKOTO MpPOIecca, BBHIOMPATH

palMoOHAIBHYIO CXEMY.

BJIAJJETh:

- METOJIaMH T€XHOJIOTHUECKHUX PAacUue€TOB OTJCIBHBIX Y3JIOB U JIeTaJeil XUMHYECKOTO 000PYA0BaHUS;

-HaBBIKAMH MMPOEKTUPOBAHUS TUTIOBBIX aIlapaTOB XUMHUUYECKOW MPOMBIILIEHHOCTH;

- METOJIaMH OTIPE/ICTICHUs PAIlHOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB PabOTHI 000pyI0BaHHUS.
4.Kpartkoe coaepxxanue JTUCUMILIHHbI

Moayas 1. I'mapoauHaMuyvecKkue mnNpouecchbl W anmaparbl XUMHYECKOW TEeXHOJIOTHU.
OcHOBBI Teopuu siBJIeHUH mepeHoca. OO0Imue 3aKOHOMEPHOCTH THAPOJIMHAMUKH, TEIJIOTIEpeladnl 1
Macconepefaun. Kuakoctu u rasel. ['mapoamHamuka. Teuenune B TpyOax m kaHamax. [lomoOHoe
npeobpazoBanue ypaBHeHuss HaBpe-Crokca. be3pasMepHble  TepeMEHHBIE -  KPUTEPUH
rUApoIMHAMUYecKoro nojaoodus (Dinepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX (U3NUYECKUI
CMBICJI; MapaMeTpuyeckue Kputepud. KpurepumanbHOE ypaBHEHHE IBHKECHHS BA3KOM >KUIAKOCTH.
Br160op ckopocreii moTokoB. [lepemernienue )KUAKOCTEH ¥ Ta30B ¢ TIOMOIIHIO MAIIIMH, TOBBIIAIONTAX
JABJICHUE.

Moayas 2. TenJioBbie mNpouecchl M annapaTbl XAMU4Y€CKOM TEXHOJIOTHH.

OcHOBHBIE TEIUJIOBBIE MPOLECChl B XUMHUYECKON TexHonoruu. Juddepennunansuoe ypaBHEHUE
nepeHoca dSHeprud B ¢opme TerioThl. KOHBEKTHMBHBIM MepeHoc TemIoThl. PamuaHTHBIN
teruionepeHoc. Termonepenaya B TOBEPXHOCTHBIX TEIIIOOOMEHHUKAX.

Moayas 3. Ilpoumecchl M anmaparbl pasjejieHHMsi TOMOTreHHbIX cucreM. (OcHOBHbIE
MaccoO0OMeHHbIE MPoIecChl).

OcHoBBl MaccooOMeHHBIX mpoueccoB. [uddepeHunanbHoe ypaBHEHHE KOHBEKTHBHOIO
nepeHoca mMacchl B OMHapHBIX cpemax. Maccomepenaya. MarepuanbHblii OanaHCc HENpPEepPBIBHOTO
yCTaHOBUBIIETOCS Ipolecca. Pacuer MmaccooOMEHHBIX MPOIECCOB U aIMapaToB IJIsl CUCTEM C OJTHUM
pacnpenensieMbIM KOMIIOHEHTOM.

Pacuer monepeyHoro ceueHus (IuameTpa) KOJOHHBI; MPEIEIbHO NOMYyCTUMAas U SKOHOMHYECKU
ONTHUMAJIbHASI CKOPOCTH CIIONMIHON (pa3pl. OCHOBHI pacyeTa BHICOTHI MAaCCOOOMEHHBIX almnaparoB C
HEMpPEepBIBHBIM U CTYNEHYATHIM KOHTAKTOM (pa3. OOmue NpUHIMIBI YCTPOUCTBA U KIIACCHU(PUKAIUSL
anmapaTtoB Ui MacCOOOMEHHBIX MPOILIECCOB B CHCTeMax «ra3(map)-KuakocTb». OcobeHHOCTH
KOHCTpYKIui abcopOepoB. OCHOBBI pacueTa | anmnapatsl s AUCTUIUISAINY.

Moayas 4. OcHOBHBIe TrWiapoMexaHudeckue mnpoueccol. IIpomeccsl uM  anmapartsl
pa3aesieHusl reTeporeHHbIX CHCTEM.

Pa3genenne XUIKMX M Ta30BbIX F'€TEPOTr€HHBIX CHCTEM B IOJIE€ CHJI TSKECTU. TedeHue uepes
HETIOIBUYKHBIE 3€PHUCTBIE U TICEBIO0KUKEHHBIE CI0U. DUIBTPOBAHUE CYCHIEH3UM U OUYMCTKA ra3oB
OT MbUICH Ha PUIILTPAX.



5. O0bem yueOHOH JUCHUNIMHBI

Bcero V cemectp VI cemectp

Bunpl yaeOHOM paboThI 3au. AK. 3au.
Axk. gac. | 3au. en. Ak. gac.

el qac. en.
Oo0masn TPYAOEMKOCTh
AMCHUIUIMHBI 1m0 Yy4ednomy | 10 360 5 180 5 180
JIaHy
KounrakTHas pabora: 3,56 | 128 1,78 64 1,78 64
Jlexuu (JIek) 1,78 | 64 0,89 32 0,89 32
[Tpaktugeckue 3ausTus (I13) 1,78 | 64 0,89 32 0,89 |32
CamocrosiTesbHast padora 4.44 | 160 222 80 222 |80
(CP):
CamocrosiTenbHOE  HM3y4YEHUE 4.44 | 160 222 80 222 |80
pa3ienoB MUCIUTUIAHBI
Buag uTOroBOro KOHTpPOJISA: 5 79 1 36 1 36
IK3aMeH
KonTaktHas paboTta — 0.4 04
MIPOMEXYTOYHAS aTTECTAIUS ’ ’
[ToaroroBka K 3K3aMeHY. 35,6 35,6
Bua uroroBoro KOHTpoOJIS: IK3aMeH JK3aMeH

Bcero V cemectp VI cemecTp
Butbi yuebHo# paboTeI 3au. | Actp Actp 3au. | Actp

3au. en.

ea. | vac. Jac. enl. Jac.
Oomas TPYA0EMKOCTh
AUCHUIUIAHBI Mo y4edoHomy | 10 270 5 135 5 135
ILUIAHY
KonrakTHasi pabora: 3,56 | 96 1,78 48 1,78 48
Jlexuunu (Jlek) 1,78 | 48 0,89 24 0,89 24
ITpaktuyeckue 3austus (I13) 1,78 | 48 0,89 24 0,89 24
CamocrosiTesbHast padora 4.44 | 120 2.2 60 222 |60
(CP):
CaMmocTosaTenpbHOE  HM3y4YCHHE 4.44 | 120 222 60 222 | 60
pa3aenoB JUCIUILTUHBI
Bua wuMTOroBoro KouTpoJf: 9 54 1 97 1 27
IK3aMeH
KonTaktHas pabota — 0.15 015
MIPOMEXKYTOYHAsl aTTECTAIIUS ’ ’




[ToaroTroBka K SK3aMeHY. 26,85 26,85

Bu HTOroBOro KOHTPOJIS: IK3aMeH JK3aMeH

AHHOTauMsA padoyeii mporpaMMbl AU CHUILIHHBI
«Oomas xumudeckasi texnosorus» (b1.5.18)

1.Heab AuCHUNIMHBI:
[IOJIyueHUE 3HAHUN B 00JacTH pealu3aluy XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB C YYETOM
(U3NKO-XUMHYECKUX OCOOCHHOCTEH NPOTEKAIONUX peaKkIyii, BbIOOpa ONTHMAIBHBIX YCIOBHMA
pealin3yeMbIX TPOIECCOB, BBIOOpAa JPPEKTUBHBIX PEAKTOPOB, MPUOOPETCHUS HABBHIKOB B
COCTaBJIEHUM MaTE€pHAJIbHBIX M TEIJIOBBIX 0allaHCOB, B pacyeTe MPOIECCOB U PEAKTOPOB HAa OCHOBE
MaTeMaTHYECKOr0 MOIETIUPOBAHUS, TOTY4YE€HNs 3HAHUN B 00J1aCTH pa3paboTKU SHEProcoOeperarommnx
XUMHKO-TexHOJornueckux cucteM (XTC), 6e30TX0IHBIX U MAJOOTXOIHBIX TEXHOJIOTHI Ha IpuMepe
COBPEMEHHBIX IIPOU3BO/ICTB

2.B pe3yJjbTare M3y4eHusl JUCHUILUIMHBI 00y4yaloluiics 1Mo nmporpaMmme 6akajaBpuara
JO0JIKEeH OBJIA/leTh CJAeAYIIMMHI KOMIIeTeHIUAMU:
Obwenpogheccuonanvnvie: COCOOHOCTh M TOTOBHOCTHIO HCHOJB30BaTh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYUYHBIX JUCIMIUIAH B TpodeccuonanbHoil nesrensHoctr (OITK-1);
Ilpogpeccuonanvuvie: cNOCOOHOCT, NPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEIICHUs MpHU
pa3paboTKe TEXHOJOTHMYECKHUX IMPOIECCOB, BBIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH C
Y4ETOM IKOJIOTHYECKUX NociecTBUil nux npumenenus (I1K-4).

3.B pe3ysbTare 0CBOCHUSA IMCHUIIMHBI 00YYAKOIIMIACS T0JI5KEH:
3namo:
- OCHOBBI TEOPUH XUMUYECKHX IIPOILIECCOB U PEAKTOPOB;
- METOJIOJIOTHUIO MCCIIEZIOBaHMS B3aMMOJACHCTBUSI XUMUYECKUX MPEBpAIeHU U SBJIEHUI MepeHoca
Ha BCEX MacCHITaOHBIX YPOBHSIX;
- METOAMKY BbIOOpa peakTopa U pacyéra mpoiecca B HEM;
- OCHOBHBIE PEAKIIMOHHBIE TPOLIECCHI U PEAKTOPbI XUMUYECKON 1 OMOTEXHOJIOTUH;
- OCHOBHbIE IPUHLHUITBI OPTaHU3AIMA XUMUYECKOTO TIPOU3BOJICTBA, €r0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/1bI OLIEHKU A(PPEKTUBHOCTH MPOU3BOJICTBA;
- OCHOBHbBIE XUMHUYECKUE TIPOU3BOICTBA.
Ymemn:
- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOTO MpOIIecca;
- BBIOpATh pallMOHANBHYIO CXEMY MPOU3BOACTBA 33/IaHHOTO MPOIYKTa;
- OLIEHUTH TEXHOJOTHYECKYI0 3 (HEKTUBHOCTH MPOU3BO/ICTBA;
- BIOpaTh A (EKTUBHBIN THI pEaKTOPa;
- POBECTH pacyeT TEXHOJIOTUYECKUX MapaMeTpoB [Tl 3aJaHHOTO MPOoIlecca;
- OIPEAETUTh NapaMeTphl HAMTYYIIe OpraHu3aly Ipolecca B XUMHUUECKOM PEAKTOpE.
Braoemy:
- MeToJIJaMH aHalu3a 3PPEKTUBHOCTH PAOOTHl XUMUUECKUX IPOU3BOICTB;
- METOJlaMM pacueTa WM aHajau3a I[POLECCOB B XUMUYECKHMX pEAKTOpax, OINpeAcIeHUs
TEXHOJIOTMYECKHUX MOKa3aTeNeH;
- METOJIaMH BbIOOpa XUMHUUECKUX PEAKTOPOB.

4.KpaTkoe coaep:KaHue JUCHUNINHBI

Monyne 1. XuMuueckas TEXHOJIOTHS U XUMUYECKOE ITPOU3BOJICTBO



1.1. OcHOBHBIE ONpPEEIICHUS U MOJIOKEHHUS.
XuMHUYECKasi TEXHOJIOTHUS - HayKa 00 SKOHOMHYECKHU, SKOJOTHYECKH U COIMAIILHO 000CHOBAHHBIX
crocobax M Tpoleccax MepepadOTKH ChIPbS C W3MEHEHHEM ero coCTaBa M CBOWCTB IyTEM
MIPOBEJICHUSI XUMHUYECKUX W (PU3UKO-XUMHYECKUX NPEBPAIICHHA B TPEIMETHl MOTpeOJICHUs u
cpenctBa mpousBoAcTBa. OOBEKT XHMHUYECKOW TEXHOJIOTHH - XHUMHYECKOE MPOU3BOJICTBO.
MexoTpacieBoil XapakTep XUMHUYECKOM TEXHOJOTHH. Pa3BUTHE XMMHUYECKHUX IPOU3BOACTB M
XUMHYECKON TEXHOJIOTUU. MecTO XMMHUYECKOW TEXHOJIOTHU B MPOMBINUICHHOW cdepe m MeToa0B
XUMHUYECKOM TEXHOJIOTMM B HEXMMHUYECKUX OTPACIAX MPOMBIIUIEHHOCTH. METOIbl XUMHUYECKOMN
TEXHOJIOTUU — CHUCTEMHBIA aHaM3 U METOAbl MaTeMaTH4ecKoro mojenupoBaHus. CHCTEMHBIH
aHaJM3 CJIOKHBIX CXEM M B3aUMOJECHCTBUN DJIIEMEHTOB CXEMbl — MOHATHE U COJCPKAHUE METOJA.
@U3NYECKOE U MATEMATUYECKOE MOJECIUPOBAHUE, ONPEJACIECHUE U OCHOBHBIE MTOHATHS, UX MECTO B
WH)XEHEPHO-XMMHUUYECKUX HCCIEIOBaHUIX W pa3paboTkax. MecTo W 3HauyeHWe HaATYypHOTO |
BBIUHCIIUTEIBHOTO SKCIIEPUMEHTA.

Coneprxanue u 3a7a4u yueOHOTO Kypca.

1.2. XuMHUeCKOe MPOU3BOCTBO.
[TonsiTHE O XMMHUYECKOM MPOU3BOACTBE KaK O CHUCTEME MAallMH M anmnaparoB, COEIUHEHHBIX
MAaTepUaIbHBIMA U 3HEPreTHYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIIOTCS B3aWMOCBSI3aHHbBIC
XUMUYECKHE TIPEBpalleHus] ©W (PU3WYEecCKHe TMPOIEecChl TEpepadOTKH CBHIPbS B MPOIYKTHI.
MHOTOQYHKIIMOHAIBHOCTh XUMHYECKOTO TPOM3BOJICTBA - TMOJYYCHHE TMPOAYKTOB, HHEPro- M
pecypcocOepexxeHne, MHUHUMM3ALMS BO3JEHCTBUS Ha OKpyXKarollyio cpeay. OOmas cTpykTypa
XUMHUYECKOTO TIPOU3BOJACTBA - COOCTBEHHO XHMHYECKOE IPOU3BOJICTBO, XPAHEHHE CHIPhSI U
MPOAYKITAU, TPAHCTIOPT, CUCTEMbI KOHTPOJIS U 6e30macHOCTH. OCHOBHBIE MOJCUCTEMBI XUMHUYECKOTO
MPOM3BOJICTBA - IMOATOTOBKA CHIPhS W MaTepuaioB, XUMHUYECKHE U (U3HKO-XUMUYECKHE
MpPEeBpAIEHUS. BbIACICHUE MPOJIYKTOB, OOE3BpEeKUBAaHWE YTUIU3ALUA OTXOJOB, TEIJIO- |
sHeproobecrneyeHne, BOIONOAIOTOBKA, yIIpaBieHHe MPOou3BOACTBOM. OCHOBHBIE TEXHOJOTUYECKUE
KOMIIOHEHTHI - CBIPbE, BCIIOMOTATEJIbHBIE MAaTE€pUalbl, OCHOBHON W JIONOJIHUTEIBHBIM IPOIYKTHI,
OTXOJIbl, PHEPreTUYECKUE PECypchl, OO0OpYIOBAHHE, CTPOUTENIbHbIE KOHCTPYKIHH W MPUOOPHL,
IIPOU3BOJICTBEHHBIN NIEPCOHAIL.
KauecTBeHHBIE M KOJMYECTBEHHBIE IOKA3aTEIM XUMHUYECKOIO IMPOU3BOJICTBA: TEXHOJOTHMUYECKHE
[OKa3aTeNu - MPOU3BOJUTEIBHOCTh U MOIIHOCTH IPOW3BOJICTBA, BBIXOJ MPOAYKTA, PACXOIHBIE
KO3(G(GUIMEHThl 1O CBIPPI0O U SHEPrud, HWHTEHCUBHOCTh IPOLIECCOB, KadyeCTBO MPOAYKTa;
SKOHOMMYECKHE TOKa3aTelu - CceO0eCTOMMOCTh MPOJyKTa, MpPHUBEICHHBIE 3aTpaThbl, VY/CIbHbBIC
KalUTaJIbHbIE 3aTPaThl, IPOU3BOAUTEIBLHOCTh TPY/A; SKCIUTyaTallMOHHBIE ITOKA3ATENH - HaIE)KHOCTh
u  06e30macHOCTh  (DYHKIIMOHUPOBAHMSI CHCTEMBI, YYBCTBUTEIBHOCTb, PErYIUPYEMOCTh U
YIOPABIISIEMOCTh IPOLIECCA; COLMAIbHBIE IIOKa3aTelId - BO3ACHCTBHE HAa OKPYXKAIOLIYI Cpeny,
0€30MacHOCTh 00CITY)KUBaHHUS, CTEIICHb MEXaHU3AIMH U aBTOMATHU3AI[1H.

1.3. CeipbeBbIE pecypchl, BOAA U SHEPTHS B XUMUYECKOM IIPOU3BOJICTBE.
Knaccudukanusi CpIppeBBIX PECYpCOB IO pa3IMYHBIM MpU3HAKaM - (Pa30BOMY COCTOSIHHIO,
MPOUCXOXKACHUIO, HCTOYHMKAM. MuUHepaabHOE ChIpbe (PyObl M TMOJIE3HBIE HCKOIAEMBIE),
OpraHMYEeCcKOe MPUPOJHOE ChIphe (TOPIOYHE HCKOMAeMbIE), PACTUTEIBHOE M JKUBOTHOE CBIPHE,
BTOPUYHOE CHIpbE - UX HCIOJIb30BaHHWE U TYyTH TepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHON
00paboTKu ChIpbs (OOoramieHue, OYHCTKAa, MOJArOTOBKAa K TPAHCHOPTHPOBKE M mepepadboTke).
[TonsiTHe, CYIIHOCT, W TpUMEpPHl YrIyOJeHUS HCIOJB30BAHUS CHIPbS, KOMOWHUPOBAHUS
MIPOU3BOJICTB ¥ KOMILJIEKCHOU MEePepabOTKH CHIPhSI.
3HaueHue U MCIOIb30BaHKUE BOJIBI B XUMHUUECKUX MPOU3BOJICTBaX. Mcrounuku Bojbl. TpeboBaHus K
TEXHOJIOTMYECKONW U ObITOBOM Boje. [IpomplliieHHas MOATOTOBKA BOJABI U METOJMBI €€ OYHUCTKU OT



npumeceir. OCHOBHBIE METOJBI KOHTPOJIS KadecTBa BOABI. DKOHOMHS BOJOTOTPEONICHUS B
pou3BoAcTBE. BogooOOpOTHBIE CHCTEMBI.
Bunmel ¥ UCTOYHWKM SHEPrUM B XUMHYECKOW MPOMBINIJICHHOCTH. MacmTtabbl MmoTpeOieHus u
CHOCOOBl YMCHBINICHUS DJHepreThudeckux 3arpar. CyImHOCTP W TMPUMEPHl pEreHepanud U
peKynepauu SHEPrul. DHEProTEXHOJIOTMUECKUE CUCTEMbl. BTOpHUYHBIE SHEPTeTUYECKUE PECYPCHI.
Mogyns 2. TeopeTndeckue OCHOBbI XMMHUYECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEEICHUS U TIOJIOKECHUS
OU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH XUMHYECKHX TMPEBPAIICHUN - CTEXHOMETPUYECKHUE,
TepMOJUHAMUYECKHE, KuHeTndyeckue. [loka3zarenn XMMHUYECKOTO TMPEBPAICHHUS - CTENEHb
MIPEBPAIIEHUS, BBIXOJl NPOAYKTA, UHTETpabHAs U MU depeHInaIbHas CEIIEKTUBHOCTH, CKOPOCTH
pEeaKIMK ¥ MPEBPAICHUS PEareHTOB.

2.2. XUMHYECKHUE TIPOIECCHI.
Omnpenenenue. Kinaccudukays XuMAYECKUX MPOILIECCOB MO PA3IMYHBIM MPU3HAKAM - XUMHUUYECKUM
(BUI XUMHMUYECKOM pEaKIUH, TEPMOJMHAMUYECKHUE XapaKTePUCTUKH, CXeMa IMpeBpalieHuil) u
(ha30BBIM (YKCIIO U arperaTHOE cocTosiHuE (asz).
I'omorenHsIit xuMuyeckuii npoecc. OnpeneneHue U NpuMepsl. BiusHue XUMUYECKUX MPU3HAKOB U
YCJIOBUH MPOTEKAHMS TIpoIiecca Ha ero nokazarenn. CrocoOsl HHTEHCU(DUKAITUH.
[Tonarue onTuManbHBIX Temneparyp. OnTUMaIbHBIE TEMITEPaTyPhI I 00paTUMBIX U HEOOPATUMBIX
9K30- U SHJOTEPMHUUYECKUX PEAKLIAM.
I'eTeporenHsiii (HEKaTaATUTHYSCKU) XUMUYECKUi mporiecc. Omnpeaenenne U npumepsl. CTpyKTypa
mporiecca U ero cocramistomue (craguu). Habmomaemass CKOPOCTh XMMHYECKOTO IPEBpAICHUSI.
Ob6mactu (peXUMBI) IPOTEKAHUS MTPOIIECCa, TUMUTHPYIOIIAS CTaIUS.
I'eTeporennsiii xumMudeckuii mpouece "raz (KUAKOCTh) - TBepmoe". OO0CHOBaHUE, TIOCTPOCHUE U
aHAJIM3 MaTeMaTHYEeCKOW MOJeNnu Ui peakuuid ropeHus (Moxaens "cxumaromascs chepa") u
TOMMOXMUMHUYECKOW (Moaenb '"c HeB3amMmojmencTByromuM siagpoM"). HaOmromaemass CKOpOCTh
MpeBpallleHUsl, BpeMsl TMpeBpallleHus U TMyTH HWHTEeHCHU(QHUKAIMU Ui pa3iMyHbIX obsacteit
MPOTEKaHUs MpoLecca.
['eTeporenHpIii XuMHUUYECKH Tporiece "ra3z (KMAKOCTh) - KHAKOCTH". OO0CHOBaHUE, IOCTPOCHUE U
aHaJM3 MareMatudeckod mojenu. Habmomaemas cKOpocTh IMpeBpallieHuss U 00JacTu MpOTeKaHUS
npouecca. [lyru nuatencudukanuu Ui pa3andHbIX peXUMOB Ipoliecca.
Karanutnueckuii nponecc. Onpenenenue, kiaccudukanus, mpuMepsl. | eTeporeHHplid KaTanu3 Ha
TBepAOM KaTanuzarope. OOOCHOBaHME, TOCTPOCHME M aHAIM3 MaTeMaTHYeCKOW MOJeNnu Ha
KaTaJUTHYECKONH TIOBEPXHOCTH U B TOPUCTOM 3epHE Karanmuzaropa. HaOmromaemass CKOpOCTh
mpeBpalieHuss MU o0nacTu mpoTekaHus rmporecca. CrTeneHb HCMHOJIb30BaHUS BHYTpEHHEH
noBepxHocTU. [1yTn uHTEeHCHPHUKAIINN KaTATUTUHYECKUX MPOIECCOB.

2.3. XuMHUYECKHE PEAKTOPBHI.
Omnpenenenre U Ha3HAUYEHHWE XUMUYECKOTO peakTopa. PeakTophl B XUMHUYECKUX U HEXUMUYECKUX
OTpacisiX MPOMBINITIEHHOCTH. O030p THUIOB XHUMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE AIIEMEHTHI
(peakuMoHHas 30Ha, YCTPOMCTBa BBOJA M BBIBOJA, CMEIICHHS, pa3[eNieHUs U paclpeaereHus
MMOTOKOB, TETNIOOOMEHHBIE JIEMEHTHI ), OCHOBHBIE MPOIIECCHI U SIBICHUS B HUX.
CucremaTHu3aius mpoueccoB B XUMUYECKOM PEaKTOpPe MO MacIITady WX MPOTEKAHUS: XUMUYEeCKas
peaxiusi, XAMUYECKHI MPOLIECC B AIIEMEHTApHOM 00beMe, IPOIECCHl B PEAKIIMOHHOM 3JIEMEHTE U B
peakTope B ILIEJIOM, - UX B3aUMOCBS3b M HEpapXuyeckas CTPYKTypa MaTeMaTHYECKOM MOJeIu
npoiiecca B peaktope. [Ipumepsl Mpo1ieccoB B pa3IMUHbIX BUIAX XUMUUECKUX PEAKTOPOB.
Knaccudukarust mporieccoB B peakTopax Mo pa3indHbIM MpU3HAKAM - BHJ XUMHUYECKOTO Tpolecca,
OpraHm3aIys MOTOKOB PEareHToB (cxema ABMKCHUS PETeHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B



PEaKIMOHHON 30HE), OpraHMW3aIUsl TEIUIOBBIX TOTOKOB (TEIIOBOM PEXKUM, CXeMa TEIuIo0OMeHa),
CTallMOHAPHOCTH Ipoliecca.
O06ocHOBaHUE ¥ MMOCTPOCHUE MATEMATHYECKOW MOJIETH MIPOIEcca B PEaKTOpaxX Pa3IMuyHOrO THUIIA KaK
CUCTEMBbl YpaBHEHUN MaTepHabHOTO W TEIUIOBOTO OallaHCOB Ha OCHOBE JaHHBIX O CTPYKTYpE
MOTOKA, XUMHYECKUX MMPEBPAICHUSX, SIBJICHUSAX MEPEHOCA TEIIa U BEUIECTBA U UX B3aUMOJICHCTBHH.
CucremaTu3zaius 1 Ki1accuGuKaiys MaTeMaTHIeCKIX MOJICTICH MPOIIeCCOB B peaKkTopax.
N3oTepmuueckre mporecchl B XMMUYECKOM peakTope. BiusiHue CTpyKTypbl MOTOKa (HUI€albHOE
CMEIIEHWE U BBITECHEHHUE), CTAalMOHAPHOCTU Mpolecca (IPOTOYHBIA W NEPUOAUYECKUI),
rapaMeTpoB M YCIIOBHI MPOTEKaHMs Tpollecca (TeMreparypa, KOHIICHTpalus, daBiICHHE, 00beM
PEaKIMOHHONW 30HBI, BpeMsi), BHUJAa XUMHYECKON peakuuu (mpocTass M CIOXKHas, oOparumas M
HeoOpaThMas) M ee MmapamMeTpoB Ha MPO(HIN KOHIEHTPAUKA M TOKAa3aTeNId MPOIecca B PEaKkTope
(cTeneHs mpeBpaleHus, BBIXO MPOIYKTa, CEIEKTUBHOCTH Mpoiiecca). OCHOBHI pacyeTa mpoiiecca B
peaktope. ComnocrtaBiienne 3(G(HEKTUBHOCTH TIPOIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOICIISIMHU
UJICATbHOTO CMEIIEHUS U BHITECHEHUSI.
Hewusorepmuueckue mporeccbl B XUMHUUYECKHX peakTopax. OpraHuszaius TeIJIOBBIX MOTOKOB H
peXUMOB B XHMHUYECKHX peakTopax. Pacmpenenenue temmneparypbl, KOHIEHTpAIlMd U CTEIEHU
MIPEBpAICHUSI B PEAKTOPE B PEKUMAX HICATHHOTO CMEIIECHUS W BBHITECHEHUS, aqrnabaTuieckoM U ¢
TertooOMeHoM. CBsI3p TEMIepaTypbl W CTETCHH TPEBPAIICHHS B aJna0aTHYECKOM IpOIlecCe.
CormocTaBieHre ¢ U30TEPMUYECKUM PEKUMOM. UHCIIO0 M YCTONYHBOCTH CTAI[MOHAPHBIX PEKUMOB B
peakTopax UeaabHOTO CMEIICHUSI.

2.4. [IpoMBbIIIIIEHHBIE XUMUYECKHE PEAKTOPBI.
Ha koHKpeTHBIX mpuMepax NPEIMETHO pPAcCMaTPUBAIOTCS TPOMBIIIJICHHBIE PEAKTOPBI IS
MPOBEJICHUSI MPOLECCOB TOMOTEHHBIX, T'€TEPOTr€HHBIX W KaTaIUTHUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH peXUMa, 0071aCTH UCTIOIB30BaHUSI.
Mopyns 3. XumMudeckoe mpor3BOJICTBO, KaKk XUMHKO-TexHOoJornueckast cuctema (XTC).

3.1. CTpyKTypa 1 ONMMCAaHUE XUMHUKO-TEXHOJOTHUYECKON CUCTEMBI.
XHUMHYECKOE MPOM3BOJICTBO Kak XUMHUKO-TexHosorndeckas cuctema (XTC). Ilonarue cucreMsl u
XTC. CocraB XTC: ameMeHThl, cBs3H, mojacucteMmbl. dnemeHTsl XTC, kmaccudukanus 1Mo BUITY
MPOLIECCOB U HazHaueHUI0. TexHosnorunueckue cps3u aneMenToB XTC (nmoroku). [locnenoBarenbHas,
napajuiesibHas, pa3BETBIEHHAs, IIOCJIEA0BaTeIbHO-00BoIHAs (Oaiirac), oOpaTHas (peruKiI)
TEXHOJIOTHYECKHe CBs3U. X cxeMbl 1 Ha3HaYEHUE.
Onucanne XTC. Buasl mogeneit XTC - onmcarenbHble U rpadudeckue. OnucaTelbHbIE MOJCTH -
XMUMHUYECKass CXeMa M MareMaThueckas wMojenb. ['padudeckne moaenu - (yHKIHMOHAIbHAs,
TEXHOJIOTHYECKasi, CTPYKTypHas M JApyrue (crmeuuaibHbie) cxeMbl. Ha3HaueHue, mpHMEHEHHE U
B3aMMOCBSI3b MO/ICIICH.

3.2. Ananus XTC.
[lonsarue, 3amaunm u pe3ynapTaThl aHanm3a X1TC - cocrossuue XTC, marepuanbHbIi U TEMJIOBOMN
0anmaHChl, MOKA3aTEIU XUMHUECKOTO IPOU3BOICTBA.
CpoiictBa XTC kak cuCTeMbl: B3aUMOCBSA3aHHOCTb PEKUMOB BJIEMEHTOB, PAa3JIM4YUE ONTUMAIbHOCTH
3JIeMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMUYMBOCTh M CYLIECTBOBAaHUE CTALIMOHAPHBIX PEXKUMOB U
zp.
MatepuanbHbplii M TEIUIOBOM OanaHChl. MeToAMKa COCTAaBICHHS M pacueTa MaTepHAIbHBIX H
terioBbix 6anancoB XTC u ee moacucreM. OcOOEHHOCTH pacueTa 0aJaHCOB B CXEMaxX C PEIUKIIOM.
®dopmbl nipeacTaBiIeHus 0aTaHCcoB (TaONHIIBI, TUArPaMMBI U Jp.).
MartepuanpHplii  OanaHc JUis MacCOOOMEHHBIX M PEaKIMOHHBIX d3JeMeHTOB. lcmonb30BaHue
CTEXHOMETPUYECKIX, TEPMOJMHAMUYECKHMX U  MeX(]a3HbIX  OaJaHCOBBIX  COOTHOIICHHIA.



CrexroMeTpUUecKue COOTHOLIEHUS U UX pa3HOBUAHOCTH. CTENeHb HUCIHOJIb30BAHUS ChIPHEBBIX
pecypcoB.
OHTaNbIUNHBIN, SHEPreTUYECKUH (IO MOJHON 3HEeprum) u 3kcepreruueckuil 6amancel U KIIJ. Ux
COIIOCTaBJIEHUE U Hcnob30oBaHue B aHanu3e X TC.

3.3. Cunres XTC.
[Monstne wm 3amaum cuHte3a (moctpoeHus) XTC. OcHoBHble 3Tambl paspabotku XTC. Ponb
MaTeMaTHYECKUX U 3BPUCTUUYECKUX METOJIOB.
OcHoBHble KoHIEeNuUU npu cuHTe3e XTC: MOJHOE MCHOJB30BAaHUE CHIPHEBBIX U AHEPrETHUECKUX
pecypcoB, MUHMUMH3ALUsl OTXOJ0B, ONTUMAIBHOE HCIIOJIb30BaHUE anmapaTypbl. X coxepikanue u
cocoObl peanm3anui. KoMOMHHpPOBaHHBIE MPOW3BOJACTBA, COBMEUICHHBIC IPOIECCHI, BTOPUYHBIC
SHEPreTUYECKHUE PECYPChl, JHEPrOTEXHOIOTMUECKUE CUCTEMBbI, niepecTpanBaemble X TC, 3aMKHYTbIE,
MaJO00TXOJHbIE MPOU3BO/ICTBA - UX MOHSITHS, OCOOEHHOCTH U IPUMEHEHHUE.
OAHOpOJHBIE TEXHOJIOTUYECKUE CXEMBbl: CHUCTEMa pEKyNepaTUBHOIO TEII00OOMEHa, cucreMa
pasnenieHuss MHOTOKOMIIOHEHTHOH cMecH, cucreMa peakTopoB. (OCHOBBI IMOCTPOCHHS HX
ONTUMAJIbHONU CTPYKTYPBI

Monynb 4. IIpoMblIIeHHBIE XMMHUECKHE TPOU3BOJICTBA.
XUMHYECKHE TPOU3BOJCTBA PAacCMATPUBAIOTCS MPEIMETHO KaK pealu3alus HU3yYeHHBIX
TEOPETUYECKUX OCHOB XMMHKO-TeXHoOJOormdeckux npoueccoB u XTC, KOHumenuuii mocTpoeHus
BbicOkO3(pextuBHOM XTC. OCHOBHOM akIEeHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHLIETIUHU MTOCTPOEHUSI TEXHOJOTUYECKOW CXeMbI MPOU3BOJCTBA U €ro mojcucteM. [Ipon3BoacTso
cepHoil kucnotel. [IpowsBoacTtBo ammmaka. IIpon3BoAcTBO a30THOM KuCHOTHL lIpom3BoacTBo
CTHpOJIA.

Monaynb 5. CoBpeMeHHbIE TEHJECHIIMH B Pa3BUTUHA XUMUYECKON TEXHOJIOTHH.
Tekymee cocTOsHME XMMHYECKOM IPOMBIIUIEHHOCTH B MHPE W TEHICHIMHA €€ pPa3BUTUS.
IlepcrieKTHBHBIE MCTOYHHMKHM CBIpbA M 3Heprud. Kitacrtepusanus XMMHYECKON MPOMBIIIIEHHOCTH.
CosmelneHHbIe Iporiecchl. ' mOkue U nepecTpauBaeMble TeXHOJIOTH4YecKkue cxeMmbl. HoBble XUMUKO-
TEXHOJIOTHYECKHE TPOLIECCHI U CIIOCOOBI MOTydeHus MpoaykToB. HaHOTEeXHOIOT M.
5. O6beM y4eOHOM MUCIIUTLTAHBI

Buabl yueonoii padorsl (VI cemectp) B sauernbix | B axagem.
eIIUHUIIAX qacax

OO0mas Tpy10eMKOCTb JMCUMIIJIMHBI 110 Y4eOHOMY IIaHy | / 252
AyIMTOpHBIE 3aHATHS: 2,22 80
Jlexuunu (Jlek) 0,89 32
Cemunapckue 3ansatus (Cem) 0,89 32
JlaGopaTtopusbie 3ansatus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 3,78 136

Bua koHTpOJIA: IK3aMeH 1,00 36
KoHTakTHas paboTa — MpOMEXYTOUYHAs aTTECTaIHs 0,4
IToarotoBka K 3K3aMeHY. 35,6

Buja nToroBoro KOHTpoOJIs: IK3aMeH

B 3ayerHmix | B acTpoH.

Bunabi yueonoii padorsi (VI cemectp)
eIMHUIIAX qacax

OO01mast Tpy/10eMKOCTh JMCHHUIIMHBI 110 Y4eOHOMY IJIaHy | 7 189




AyIMTOPHBIE 3aHATHS: 2,22 60
Jlexuu (JIek) 0,89 24
Cemunapckue 3ansatus (Cem) 0,89 24
Jlaboparopusbie 3aHsaTus (J1ad) 0,44 12
CamocrositesbHas padora (CP): 3,78 102

Buja koHTpOJIA: IK3aMeH 1,00 27
KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIHS 0,3
[ToaroroBka K 5K3aMeHY. 26,85
Bujx HTOroBOro KOHTPOJIS: JK3aMeH

AHHOTanus padoyeil NPorpaMMsbl M CHHUILIMHBI
«Cucrembl ynpasJjieHUs XMMHKO-TeXHoJI0rn4eckumu npoueccamu» (b1.5.19)

1. Heas aucuumiIMHbLI — JaTh 0a30Bble 3HAHUS MO TEOPUU CHUCTEM YIIPABJICHHS
XUMHKO-TexHoJoruueckumu mnpoueccamu (CY XTII), npuBuTh HaBBIKK U YMEHHE aHAJIN3a CBONCTB
XTII xak 0OBEKTOB YIIpaBJICHUS U MPAKTUUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIIPABJICHHUS.

2. B pesyabrare wu3dydeHMs JMCUMIUIMHBI O0y4Yawlnuiics 10 mporpamme
0akajiaBpuaTa J10JIKeH:

Obaaoams cnenyromumu odmenpodeccuonanbubiMu (OIIK) n npodeccnonansubmvu (11K)
KOMIIETCHITUSIMU:

- BJIQJICHHEM OCHOBHBIMH METOJaMH, CIOCOO0aMHU W CpPEJICTBAMH TIOJyYeHHUS, XpaHEHUS,
nepepaboTkn MHGOpPMAIMK, HaBbIKAMH PAOOTHI C KOMIIBIOTEPOM KaK CpEACTBOM YIPaBJICHUS
undopmanueii (OITK-5);

- CIIOCOOHOCTHIO Y TOTOBHOCTBIO OCYILECTBIISATh TEXHOJOTHYECKH MPOLIeCC B COOTBETCTBUU
C pEerIaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEICTBA I M3MEPEHHS OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

- CIOCOOHOCTBIO ~ BBISBJISATH M YCTPAHATH  OTKJIOHEHHMS OT  PEXUMOB  pabOThI
TEXHOJIOTMYECKOro 000pyIOBaHMUs U TTAPAMETPOB TexHOJIornueckoro mporecca (ITK-11);

3nameo:

- OCHOBHBIE TIOHATHUSI TEOPUHU YIIPABIICHNUS,

- CTaTUYEeCKUE U JAMHAMUYECKUE XapPaKTEPUCTUKU OOBEKTOB YMPABICHUS; OCHOBHBIC BUIbI
CAY u 3aKkOHBI peryjampoBaHus;

- TunoBsle CAY B XUMHUYECKOUN NPOMBIILIEHHOCTH;

- METO/IbI M CPEJICTBA U3MEPEHUS] OCHOBHBIX TEXHOJIOTMUYECKUX [1apaMeTPOB;

- ycroitunBocTh CAY; ocHOBHble NOHATUA O HenuHEeWHbIX CAY, penelHbIX cucTeMax,
JIOTUYECKHUX aITOPUTMax YIpaBJieHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBJICHUS;

Ymemy:

- ONpeNieNsiTh OCHOBHBIE CTAaTUYECKHE W JUHAMHYECKHE XapaKTEPUCTUKU OOBEKTOB
yIpaBIICHHUS;

- BBIOMPATH PAIlMOHAIIBHYIO CUCTEMY PETYIHPOBAaHUS TEXHOJIOTUYECKOTO MPOIIecca;

- OlleHMBaTh ycTonunBocTh CAY;

- BBIOMpATh KOHKPETHBIE THIIBI MPUOOpOoB i1 AuarHoctuku XT11;

Braoemy:

- METOJIaMH TEOPHUUM ABTOMATUYECKOTO PETyJMpPOBaHUSA, OpPraHU3alMd U pacyéra CHUCTEM
ONTUMAIBHOTO YIPaBJICHUS MPOLIECCAMH XUMUUYECKOW TEXHOJOTHH 3aIIUTH OT KOPPO3HH.

3. Kpartkoe conep:xaHue 1UCHHILINHBI



Moayas 1. OcHOBHBIE IOHATHS YIIPABJICHUS] XMMHKO-TEXHOJIOTHYECKMMH MPOLECCAMU.

3HaueHUE aBTOMATHYECKOIO YIIPABICHMS U1 Pa3BUTHS XUMHUUYECKON IPOMBILIUIEHHOCTH.
OCOOEHHOCTH YIpaBJIEHUS XUMHUYECKHM MPEANPUATHEM M XUMHKO-TEXHOJIOTUYECKUM IPOLIECCOM.
Texuuko-skoHOMHUYECKUI 3(eKkT BHeapeHUs aBTOMATH3UPOBAHHBIX CHUCTEM YyrpaBiieHUs. Poib
CHCTEM YIpaBJIEHUS B OO0ECIEYeHUH OE30MaCHOCTH XUMHUYECKOTO MPOU3BOJICTBA U OXPAHBI
okpyxaromieil cpenpl. OCHOBHbBIE TepMHMHBI U omnpeneneHus. Mepapxust ynpasiieHus. OCHOBHbIE
npuHOMOBl ynpasinenus. Knaccudukanus cucrem ynpasnenns OyHkunoHanmpHas cTpykrypa CAY.
[Toka3arenu kayecTBa ylpaBiICHUS.

Mopyasb 2. OcHOBBI TeOpHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremaruueckue moxaenu CAY. Jlunammueckue xapakrepuctuku CAY. Hcnonbp3oBaHue
omnepanuMoHHOro ucuucinenus i aHanuza CAY. Tunoble nuHamMuveckue 3BeHbs. BpeMeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE NTPEOOPa30BaAHUS CTPYKTYPHBIX CXEM. Y CTONYHUBOCTh
muHeitHsix CAY ¢ oOpatHoii cBs3plo. Kiaccudukanmss M OCHOBHBIE CBOMCTBA OOBEKTOB
yrnpasieHus. Meroapl oOmnpeAeneHus CBOWCTB OOBEKTOB ympaBiieHUs. (OCHOBHBIE 3aKOHBI
perynupoBaHus. PerynasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEWpOHHBIX cered. Lludposbie u
poOacTHbIe cucTeMbl yrpaBieHHs. BpiOOp 3axkoHa peryaupoBaHMsI M OIpENelIeHHE ONTHUMAaJIbHBIX
MapaMeTpoB HACTPOUKH NMPOMBIIIIEHHBIX PErYJISATOPOB.

Moayas 3. H3MepeHHe TeXHOJOIMYECKHX IMAPAMETPOB XHMHKO-TEXHOJIOTHYECKOIo
npouecca.

locynapctBenHast cuctemMa MPOMBIIUIEHHBIX MPUOOPOB U CPEACTB  aBTOMAaTH3aIlUHU.
OcCHOBHBIE TEPMHHBI U ONIPENEIICHHUS] METPOJIOrMU. Metoasl n3mepennil. CpencTsa U3MEPUTENBHON
TeXHUKH, MX CTAaTHYECKHE W JUHAMUYeckue cBoicTtBa. [lorpemnoctn m3mepenuit. CriocoObl
nepeaaud wuHGoOpManuu Ha pacctossHue. OpraHuzamnus AUCTAaHIUMOHHOW auarHoctukm XTI
N3mepeHne OCHOBHBIX TEXHOJIOTMYECKUX I1apaMETpOB: JAABJIECHMS, TEMIIEpaTypbl, pacxoaa u
KOJIMYECTBA, YPOBHS JKUIKOCTU M CHIMYYUX MATEPHUAJIOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBOMICTB
BEILIECTB.

Moayab 4. OCHOBbI IPOCKTHPOBAHUSA ABTOMATHYECKHX CHCTEM YNPAaBJEeHUS] XUMHMKO-
TEXHOJIOTHYeCKHUMH MPOLEeCCAMM.

Oco6ennoctu ynpanenus XTII. PerynmupoBanne 0CHOBHBIX TEXHOJIOTHYECKUX TTaPaMETPOB:
pacxojna, naBieHUs, Temmeparypbl, ypoBHsa, PH. Texumueckue cpenctBa CAY. OcHOBHbIC
Pa3HOBUJAHOCTH YOPABJISIOIIUX YCTPOMCTB. THUINBI, XapaKTEPUCTUKU U PACUYET HCIOIHHUTEIIBHBIX
MEXaHHU3MOB U pPEryaupyronux opraHoB. OdopmieHne MPOEKTHOTO 3a/laHusl Ha aBTOMAaTH3AIUI0
TEXHOJIOTHYECKOro Ipoliecca. BbiOOp ToUuek M3MEpeHHUs, KOHTPOJIS, YIPaBISEMbIX MapaMeTpoOB H
YIPaBJISAIONMX Bo3eicTBUil. CTaHIapThl U YCIOBHBIE 0003HAYEHUS JUISI TEXHOJOTHYECKUX CXEM.
OcHoBuble cBeaenus 06 ACY TII B xumuueckoit mnpomsinuieHHocTH. [Ipumepsr ACY TII B
XUMHUYECKOM MPOMBIIUIEHHOCTU. OCHOBHBIE BbIBOJBI MO Kypcy. COBpeMEHHblE TEHACHIMU B
pazButuu CY XTII.

4. O0béM y4eOHOM TUCHUIINHBI
. B 3a4eTHBIX | B akameM. gacax
Bunsl yaeGHOM paboTh
eIMHUIaxX
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 5 180
1o y4e0HOMY ILIAHY
KonraktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[TpakTuaeckue 3anstus (I13) 0 0




Jlaboparopusie 3ansaTus (J13) 0,44 16
CamocrosiTesbnasi padora (CP): 2,67 96
CamocTosTeNnbHOE U3YUEHUE Pa3IeI0B AUCITUILIMHBI 2,67 96
JK3aMeH
Buja nTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 1 (36)
KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIHS 0,4
[ToaroToBka K SK3aMeHYy. 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH
. B 3a4eTHBIX | B actpoHOM. yacax
Buner yue6HOM paboTh
SIMHMIIAX
OO0urasi Tpy10€eMKOCTb AN CIIUTIJIMHBI 5) 135
1o yye0HOMY ILIAHY
KonrtakTtnasi pa6ora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
[Mpaktuyeckue 3austus (I113) 0 0
JlabopaTtopusie 3ansatus (J13) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CamMocTosATeT HOE U3YUeHNE PA3IeIOB JUCITUTITMHBI 2,67 72
JK3aMeH
Bua uTOroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 1 27)
KonrtakTHas paboTa — mpoMexyTodHasi aTTECTaIUs 0,3
[ToaroroBka K ’K3aMeHy. 26,7
Bujx uTOroBoro KOHTpoOJIs: DK3aMeH

AHHOTANUA padoyeid MPOrpaMMbl TUCUUILIHHBI

«OCcHOBBI 7JKOHOMHKH U ynpaBjeHus npou3soacTsom» b1.B.01

1 Leab JMCHUNJIMHBI - TIOJyYCHHE CUCTEMbI 3HAHUI 00 IKOHOMUYECKHX 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS TPOMBIIIJIEHHOTO MPOU3BOJACTBA B CHCTEME HAI[MOHAIBHOW 3KOHOMUKH,
dbopMHUpOBaHHE HKOHOMHUYECKOTO MBIIIJIEHUS] U HUCIOJb30BAHUE IIOJYYEHHBIX 3HAHUN B
MPAKTUYECKON JeSITENbHOCTH.

2 B pe3yabTare M3y4eHUusl IMCUMILIMHBI 00YYAaIOIIMIACA 10 MporpamMMe 0akajgaBpuara
HOJIKEH:

Obaadams CleayOIUMA KOMITETEHITUSIMHU:

ObwexynomypHuiMu:

— CIIOCOOHOCTh HCIMOJB30BaTh 3HAHHMS OCHOB SKOHOMHMKH B pa3MUYHBIX cdepax
xusHenestenpHocTr (OK-3).

IIpogpeccuonanvrvimu:

— CIIOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYIO  JOKyMEHTAIlMIo,  MOJA0UpAaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpETeHUE U peMOHT obopynoBanus (I1K-9).

3namu:



— OCHOBBI PKOHOMUKH B PA3JIMYHBIX Cepax KU3HEACATEITHbHOCTH;

— METO/bI pa3paOdOTKH OTICPATUBHBIX U MPOU3BOICTBEHHBIX TUIAHOB;

— METOJBI ¥ CIIOCOOBI OTUIATHI TPYAA;

Ymemo:

— COCTaBJISITh OTYETHI 10 BHIMOJHEHUIO TEXHUYECKUX 3a/IaHU;

— TOTOBUTh WCXOJHBIC JlaHHBIC JUIS BBIOOpa W OOOCHOBAaHWS HAYYHO-TEXHHUYECKUX U
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

— pa3pabaTeiBaTh  ONEpPAaTUBHBIC IUIAHBI  PabOT  TEPBUYHBIX  IPOHM3BOJICTBEHHBIX
MOJIpa3ICIICHHI;

Braoemy:

— METOJIaMM M MHCTPYMEHTaMHU TMPOBEJCHMSI HSKOHOMHYECKOTO aHaliu3a 3aTpar H
pe3yNIbTaTOB AEATEILHOCTH MPOU3BOACTBEHHBIX MOAPA3ICIICHU;

— WHCTPYMEHTaMHU IUIAHUPOBAHUS U BBIOJTHEHUS MEPOMNPUSATUN 10 TPOU3BOJACTBY
MIPOAYKIIAH.

3 Kpartkoe coaep:kanue JMCHHUIIIHHBI

Moayas 1. Beenenne. OCHOBBI PEIHOYHOM YJKOHOMHKH

DKOHOMHYECKHE TOTpeOHOCTH, Omara W pecypchl. OOIIECTBEHHOE TIPOU3BOJCTBO U
SKOHOMUYECKHE OTHOIICHHs. [IpOon3BOJCTBEHHBICE BO3MOXKHOCTH OOIIECTBA U SKOHOMHUYECKUMA
BbI0OD. KpHBas mpon3BOJCTBEHHBIX BO3MOKHOCTEN. 3aKOH YObIBaIOIIEH MpeieabHOM MOJIe3HOCTUM.
Tpamuumronnass skoHoMuueckass cucrema. CoOCTBEHHOCTh: (OPMBI U MYyTH HX TpeoOpa3oBaHMS.
PeiHouHBI MexaHM3M crpoca U npemioxeHus. CoBepilieHHas W HECOBEpIEHHAs KOHKYPEHIIHH.
CyIIHOCTh U YCJIOBHUS BOSHHUKHOBEHMSI PbIHKA. BUIBI pHIHKOB M UX CTpyKTypa. DYyHKIUU pHIHKA.
ToBap u ero cBoiictBa. Cripoc u npeayoxeHrue Ha poiHke. [onaTrune «dmactuaHoCThY». CoBepleHHAs
U HECOBepIlIeHHass KOHKypeHIuu. Monononus. Onurononus. [loHsTHE HAIMOHATBHON SKOHOMMKH,
OCHOBHBIE MaKpOdKOHOMHUYECKHE Tokaszarenu. [lorpebnenus u coepexenus. [IponsBoacTBo, oOMeH
u pacnpezaenenue. [lorpednenue, coepexeHre, THBECTUIIMN TOBapoB U yciuyr. @uHaHCOBas cUCTEMa
1 (mHaHCOBas MOJMUTHUKA oOmecTBa. Hamoru u HamoroBas cucrema.

Moayab 2. JKOHOMHYECKHE OCHOBbBI YIIPAaBJIEHHUSI IPOU3BOACTBOM

[Ipennpusitie kak cyObEKT PRIHOYHOTO XO34KWCTBA. DKOHOMUYECKHE 3aKOHBI U 0COOEHHOCTHU
UX TpOsBICHHS Ha mnpeAnpustud. Poyp coenuanucrta XUMHYECKOH  MPOMBIIUIEHHOCTH.
[Ipenmpusitie B cucreMe pbIHOYHOW SKOHOMHKH. [Ipenmpusitue — Kak cyOBEeKT M OOBEKT
MpeNNPUHUMATENICKON  AESITeNbHOCTH.  3aKkoHOJaTenbHas  0a3za  MpeANnpUHUMATENbCKON
nesTenbHOCTH. HopMaTHBHO-NIpaBOBBIE aKThl, PErIaMEHTHPYIOIIHUE IESITeNbHOCTh MPEANPHUSITHS.
OpranuzaioOHHO-TIPaBOBbIE (HOPMBI MPEAIPUHUMATENBCKON IEATEIHHOCTH U KPUTEPUU UX BhIOOpA.
®opmbl cOOCTBEHHOCTU. BHENIHsS ¥ BHYTpEHHSs cpelia MpeAnpusaTus. MarepuaibHO-TeXHUYECKas
6a3a mpousBojacTBa. ChIppeBas U TOIUIMBHO-’HEpreThyeckas 0aza XHUMHYECKHUX TPOU3BOJICTB.
[IpousBojcTBEHHAss MporpaMma U TPOU3BOJCTBEHHAs MOUIHOCTh mnpeAnpusitus. KaudectBo u
KOHKYPEHTOCIOCOOHOCTh MPOIYKIIMH. DKOHOMHYECKOE OOOCHOBAaHHE BBIOOpa CHIPbS M TOTLIMBA.
PecypcocOepexxenue. AnbTepHaTHBHBIE HUCTOYHUK CHIPbsl M dHEPrHH. MaTepuaabHO-TEeXHUYECKHE
pecypcsl  mpennpusitus. OCHOBHBIE TPOU3BOICTBEHHBIE (OHIBI XUMHUYECKUX MPEANPHUATHI:
MOHATHE, KiIaccupuKaluusg U CTpykTypa. [loHATHE W CTPYKTypa, U OIIEHKAa OCHOBHBIX CPEJICTB.
[Tokazarenu WUCMOIB30BAHUS OCHOBHBIX MPOU3BOJACTBEHHBIX (oHIOB. M3HOC M amopTu3anus, u
orieHka 3((EeKTUBHOCTH UCTIOIb30BAaHUS OCHOBHBIX NMPOM3BOICTBEHHBIX (POHIOB. Bocmpon3BoacTBo
OCHOBHBIX cpesicTB. OOOpOTHBIE CpeICTBa MPEANPUATHUS: IOHITHE, COCTaB U CTPYKTypa. McTouHNKN
dbopmupoBanusi 0060pOTHBIX cpeacTB. O00paurBaeMOCTh OOOPOTHBIX CpEACTB. MaTepuanbHbIe
3amacel Ha MOpeanpustuu. TpynoBbie pecypcbl npennpustus. llepcoHan npeanpusitus U €ro



D¢ (eKTUBHOCTE  HCHOJIb30BAHUS pabouero

CTPYKTYpa.
[Tpon3BoAUTENBHOCTE TPy/Aa U OrIata Tpynaa. OpraHuzanus 3apabOTHOW IJIAThl HA MPEANPHUSATHH.

IepcoHana " BpEMEHM.
[Ipou3BOAUTENBHOCTh TpyJAa: MOHATHE, NOKAa3aTeM M METOoAbl u3MepeHus. MuauBunyanbHas u
oO11ecTBEHHAs TPOU3BOIUTENLHOCTS TPyAa. Pe3epBsl M (PaKTOPHI MOBBIICHUS TIPOU3BOIUTEILHOCTH
TpyAa. PopMbl, CUCTEMBI U pa3MeEp OILIAThI TPYAA HA IPEIIPUITHH.

Mopyasb 3. TexHMKO-IKOHOMHYECKHI aHAJIM3 HHKEHEPHBIX pelieHuil

Jloxozibl U pacxobl Ha MIPOU3BOJCTBO, M PEAIM3ALMI0 IPOAYKIUHU Npeanpusatus. U3nepxku
MPOU3BOJICTBA TPOIYKIUU (CeOECTOMMOCTH), MPHUOBLIb, PEHTAOCIBHOCTh W IIEHOOOpa3oOBaHME.
[TonsiTHE 3aTpaThl Ha MPOU3BOJICTBO U peaIn3alMI0 MPOAYKIUH (ce0ecTOMMOCTh). Buabl 1 3HaueHne
kinaccuukanun 3atpat. CTpyKTypa 3aTpaT Ha MPOU3BOJICTBO M PEATH3ALMUIO MPOAYKIUH. TEeXHHUKO-
HSKOHOMHUYECKUH aHAIN3 WHKEHEPHBIX pemeHnidi. OcOOEHHOCTH pacdera 3aTpaT Ha MPOU3BOJCTBO U
peain3anuio NpOAYKIUU B KOMIUIEKCHBIX MPOM3BOJACTBaX. OCHOBHBIE IyTH CHMKEHUS 3aTpaT Ha
MPOU3BOJICTBO Mpoaykuuu. Jloxonpl npeanpustus. [loHaTtue npuObLIM M J0X0Ja NPEANpPUATHSA,
MeTOo/Ibl X pacueTa. PeHTabenbHOCTh, €€ BUIbI U METOJbl pacueTa. IlyTu moBbllIeHHs NpUObUIN U
peHTabenbHOCTH Ha npeanpusTusx. [{lenooOpazoBanue u 1eHOBas moauTUKA. L{eHa Ha TPOIYKIHIO
U NpUHIUNBI IleHooOpa3oBaHus. Buasl nen. CTpykTypa 1LieHbl, cucTeMa IeH. B3auMocBs3u 1ieH U
m3nepxkek. lleHoBas momuThka. Pa3paboTrka 1eHOBOM crpareruu. DOUHAHCOBO-KPEAUTHBIC
OTHOIICHUSI MIPENNPUITHI U cucTeMa Hanoroobnoxenus. [lonsrue, coctaB u cTpykTypa (PUHAHCOB
npennpustus.  [lpuHnunsl  HamorooOnoxeHus. Hajmorm u  miartexxu,  yCTaHOBJIIEHHbBIE
3aKOHOJATEILCTBOM: BHJIbl, CTaBKH, OOBEKTHI HAJIOrOOOJIOKEHHS W CPOKHM YIIaThl Hajlora B

OOJTKET.

4 O0beM yueOHOH TUCUUIIIMHBI

Bunbr yue6HOM paboThI B saueTHbx B akagem. gacax
eAMHUIIAX

OO0uiasi TPy10€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4 144

Konraktnas padora (KP): 1 36

Jlexuunu (Jlek) 0,5 18

[Ipaktuueckue 3ansatus (113) 0,5 18

CamocrositesibHas padora (CP): 3 108

Bubl camocTosTenbHON PabOThI

Bua koHTpoJIs: IK3aMeH 1 36

KonraktHas paboTa — mpoMeXyTo4YHas aTTecTalus 0,4

[ToarotoBka K 5K3aMeHY. 35,6

Bua uTtoroBoro KOHTpoJIsi: IK3aMeH

Bus! yue6Hoii paboTs! B 3auernbix | B aCTpOHOM.
SAMHUIIAX gacax

O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IIaHY 4 108

KonraktHas padora (KP): 1 27

Jlexuuu (Jlek) 0,5 13,5

[MpakTuueckue 3anstus (I13) 0,5 13,5

CamocrositesbHas padora (CP): 3 81




Buabl camocTosiTennbHON paboThI

Bujx KoHTpOJIsA: IK3aMeH 1 27
KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIH 0,15
[ToaroTroBka K SK3aMeHY. 26,85
Buja nToroBoro KOHTpoOJIsi: Ik3amMeH

AHHOTAIUA padoyeil MPOrpaMMsbl AU CHUIJIHHBI
«IIpaBoBenenue» (b1.B.02)

1. Ieau IMCHUTINHBI:

—  OBJIaJICHHE OCHOBAMM IIPaBOBBIX 3HAHMUIA;

—  (opmupoBaHUe MPaBOBOH KyJbTYPHI aKTHBHOTO, 3aKOHOTIOCITYITHOTO TPaKJaHUHA.

2. B pe3yabTare n3yueHusi AMCUMILIMHBI 0aKaJIaBp A0JIKEH:

Obaaoams crnenyromuMu ooekyabTypHbiMH (OK) komMneTeHuusaMu:

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI TIPAaBOBBIX 3HAaHWUH B PA3IMYHBIX cdepax
nestenprocTH (OK-4);

3namy:

— OCHOBBI POCCHUICKOM TPABOBOM CHUCTEMBI U POCCHIMCKOTO 3aKOHOJATEIHCTBA, OCHOBBI
opranm3anui W  (YHKIHOHUPOBAHHS CYJACOHBIX W  HMHBIX  IPABONPHMCHHUTEIBHBIX U
MIPaBOOXPAaHUTEIHHBIX OPTaHOB;

— TIpaBOBBIE W  HPABCTBEHHO-dTUYECKHE HOPMBI B chepe mpodeccnoHaIbHON
NesITeNIbHOCTH;

— TpaBOBbIE HOPMBI, PETyIHPYIOIIME OTHOIICHHWE YeJOBeKa K YeJOBEeKYy, OOLIECTBY,
OKpYKalollen cpene;

— TpaBa U 00sS3aHHOCTH Ipa’kJaHIHA,

—  OCHOBBI TPYZOBOIO 3aKOHOATEIHCTBA;

—  OCHOBaMU XO3HCTBEHHOTO MpaBa.

—  TpaBOBBIE ACMEKTHI NPOGECCHOHATBHON AEATEIbHOCTH.

Ymems:

—  HCMOJb30BaTh 3TUYECKUE U MPABOBbIE HOPMBI, PETYIHPYIOIINE OTHOIIEHHE YeJIoBeKa K
YeloBeKy, OOIIEeCTBY, OKpYKalolled cpele, HUCIOJIb30BaTh IpaBa M CBOOOJBI 4YENOBEKa H
rpakJaHuHA MpU pa3paboTKe COLUATbHBIX IPOEKTOB;

—  HCMOJB30BaTh M COCTaBISATh HOPMAaTUBHBIE M MPABOBbIE JOKYMEHTBHI, OTHOCSIIHECS K
npodeccHoHabHON JAeATeIbHOCTH, MNPEINPUHUMATh HEOOXOJIMMbIE Mepbl K BOCCTaHOBIICHUIO
HapYIICHHBIX MIPaB;

— peanu30BBIBATH IpaBa M CBOOOJBI YEJIOBEKa M TpaKJaHMHA B Pa3IUYHBIX cdepax
KU3HEJCSITENLHOCTH;

—  J1aBaTh HPaBCTBEHHYIO OIEHKY KOPPYIIIHOHHBIM MPOSIBICHUSM.

Braoemy:

— TONyYeHHBIMH TMPABOBBHIMU 3HAHUSMH B MNpoQecCHOHANIbHONH H UWHBIX cdepax
JeSITEeIbHOCTH.

3. KpaTkoe copepxxaHue IMCUMILINHBI:

[Tonsitre u mpusHaku rocyaapcrsa. @opmel rocyaapcrBa. OyHkmuu rocynapcrpa. [loustue u
npu3Haku npaBa. OCHOBHBIE MPABOBBIE CHUCTEMBI COBPEMEHHOCTU. [IOHSATHE M BHJBI NCTOYHHKOB
npaBa. OnpeseneHue 3aKoHa U MOJ3aKOHHBIX aKTOB. JlelicTBHe HOPMATHUBHBIX MPABOBBIX aKTOB BO




BpemeHu. OOparHas cuia 3akoHa. [loHsATHE MPaBOBBIX HOpPM, MX CTpykrypa. Cucrema mpasa.
YactHoe u myOoImuvHOE MpaBo. MaTepuanbHOE U TpolieccyalibHOe TTpaBo. [IpaBooTHOIIEHHE: 0OBEKT,
CyOBEeKT U cojiep)kaHue npaBooTHomeHud. FOpuanueckue GakTel.

Koncturynus — ocnoBnoit 3akon Poccuiickoit ®enepannu. denepatuBHoe ycrpoiictso PO.
Cucrema rocyaapCTBEHHBIX OPraHOB M IPHHIMII paszenieHust Biaactedl B PD. IlonsaTue rpaxiaaHcTsa.
[Tpusnanue, coOmoeHNe, 3allUTa PaBHBIX MPaB KEHIIUH U MYKYMH KaK OCHOBHasi 00sS3aHHOCTh
rocyznapcTaa.

[lonsTe M mpeameT aaMHHUCTpaTUBHOro mnpasa. OOmas xapakrepuctuka Kogexca P® 06
aJIMUHHUCTPATUBHBIX [pPaBOHAPYLUEHUSX. AOMUHUCMpaAmMuUeHble NPAGOHAPYUIEHUA. TIOHATUE W
MPU3HAKU. AOMUHUCMPAMUBHAS OMEEMCMBEHHOCMb . TIOHATUE U puHUUNbL. [loHATHE, TpU3HAKU U
BU/Ibl aIMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTHE W MpeAMET YroJOBHOIO IpaBa. YTOJOBHAs OTBETCTBEHHOCTb: MOHATHE, OCHOBAHUE
BO3HUKHOBEHUA. [lonamue npecmynnienus: TpPU3HAaKH, CTpykTypa. CocTaB MpecTYIUICHHUS.
Coyuactue B mpectyrieHuH. OOCTOSTENbCTBA, UCKIIOUYAIONINE TPECTYMHOCTh AesiHusA. [lonsTue,
LeIU ¥ BUJIbl HaKa3aHUM. Yeonosnas omeemcmeennocms 3a cosepuienue npecmynieruti. Y CIIOBHOE
OCYXXJIeHHE, OCBOOOK/IEHHE OT YrOJOBHOW OTBETCTBEHHOCTH. [IpeaMer u 00BbEKT KPUMUHAIUCTUKH.
Mertoipl ¥ 3a1a4 KpUMUHATUCTUKY. [{oHsATHE KpuMHHATUCTHYECKON HaeHTHPUKAUU. OOBEKThI U
BU/IBI KPUMHUHAJIMCTUYECKON UACHTU(DUKALINH. Kpumunanucruueckas TEXHHUKA.
Kpumunanucruueckas TakTHUKA.

DKOJIOTHYECKOE MPaBO: MOHATHE, NMPEAMET METOA W MUCTOYHHKHU 3KOJorudeckoro mpasa PO.
[lonsiTe, BUIOBI W CTPYKTypa SKOJOTHYECKMX MPABOHAPYIIEHWH, OTBETCTBEHHOCTh 3a MX
COBEpIICHHE.

[lonsitue wmHpopmanuu. OTBETCTBEHHOCTh 3a HApyLICHHE 3aKOHOAATENIBCTBA O 3allUTE
uHpopmanuu. l'ocymapcTBeHHass  TaiiHa: IOHSATHE, 3alllUTa, I[PABOBOE  PETYIMPOBAHUE
roCyJIapCTBEHHOM, Ciy>keOHOU u mHOW mHbopManuu. KonbuaeHmaapHas nHGOpMaIus: MOHITHE,
BH/JIBI U 3aI0UTA. 3alIATa [IEPCOHAIBHBIX JaHHBIX I'PaKIaHUHA.

[TonsTHE, IpEAMET U METOJ IPAKAAHCKOTO IpaBa. [IoHATHE rpaykJaHCKOTO IIPABOOTHOLICHHS,
ero cnenuduka. CTpykTypa IpaxkJaHCKOro NnpaBoOTHoOIIeHUs. IIpaBosieecriocoOHOCTh CYyOBEKTOB
IpaXXJIJaHCKOTO IPAaBOOTHOLIEHHUs. ['paxiaHe Kak CyOBEKThl I'pakJaHcKoro mpasa. dusnyeckue u
IOpUJIMYECKUE JIMLA: MOHATHE, Mpu3HakW, Kki1accupukanus. IOpuanueckue ¢akrel. [IpaBo
coocrBeHHocTu. IlonsTHe aBTOopckoro mpaBa. Ilonstue mnateHTtHoro mpasa. [loHsTue
uHTe/ueKTyanbHol cooctBeHHOCTH (MC) ®m uckmountensHoro mpasa. Kiaccuduxamus HWC.
CucteMa nIpaBoBOM OXpaHbl HHTEUIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKUX M MMaTEHTHBIX MPaB.

[lonsiTue Xo3sCTBEHHOrO (NMpeANpPUHUMATENBCKOr0) IMpaBa. Ilpeamer Xo034HCTBEHHOTrO
(mpennpUHUMATENBCKOTO) TpaBa, IPHU3HAKH, METOJbl MpaBOBOro perynupoBanus. [lonsrue
XO35IICTBEHHOU U NPEAIPUHUMATEIIBCKON JESTEIbHOCTH.

[IpaBoBoO€ perynnpoBaHHe CEMEHHBIX OTHOLICHUN. 3aKIr0ueHUE U Npekpalienue opaka. [Ipasa
u oOs3aHHOCTH poxuTenel u nereid. AmumeHnTthl. PoOpMbl BOCIHUTaHMS JETed, OCTaBIIUXCA Oe3
MIONIEYEHUS POAUTENEH.

IIpenmer u meTon TpynoBoro mpasa. TpynoBoil JOTOBOp: MOHSTHE, CTOPOHBI, COJEp/KaHUE.
Pabouee Bpems. Bpems otapixa. Tpynosbie criopsl. Juciuinaa Tpyaa.

IlonstTie u wucrokn koppynuuu. HopmaruBHoe omnpenenenue xoppynuuu. IIpuumne
pacripocTpaHeHust koppynuuu. Hakasyemble M HeHaka3yemble (GopMbl KOppynuuu. CKpbITbie
(matentHsle) Qopmbl  Koppynuuu. Dopmbl  KOppYHNUMU-TIpecTyIuieHus. DopMbl  KOPPYIIHMHU-
npoctynka. Popmbl nonuTHYecKOd Kkoppyniuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
IpOTUBOACHUCTBUS  Koppynuuu. @DenepanbHblii  3akoH or  25.12.2008 Ne 273-®3  «O



MIPOTUBOACUCTBUU KOPPYIILIUI.
4. O0beM yueOHOM THCHHMILINHBI

Bunpl yueGHOM paboThI B 3auernsix | B akagem.
eIMHULIAX gacax
OO01mas TPYI0eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
AyIUTOPHBIE 3aHATHS: 0,9 32
Jlexmum (JI) 0,45 16
[Tpaktuyeckue 3austus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
KonTakTHas camocTositennbHast pabora 0,2
CamMocTosATeTbHOE U3YUEHUE Pa3/IeIOB AUCIIUIUIMHBI 75,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3aver
Bunel yue6HOI paboTh B 3augerssIx | B acTpon.
SIMHUTIAX qacax
OO01mas TPyA0eMKOCTh TUCIUIJIMHBI M0 Y4eOHOMY TIAHY 3,0 81
AyaUTOpPHBbIE 3aHATHS: 0,9 24
Jlexuuu (JI) 0,45 12
[IpaxTueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
KonrtakTHas camocTosiTenbpHast pabota 0,15
CaMocTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 56,85
Bua koHTpoOJIAA: 3a4eT / IK3aMeH 3a4yerT

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI

«Ixonorus» (b1.B.03.)

1. Heap aucuumimubl «OKOJOTHS» — CPOPMHUPOBATH y CTYIEHTOB MPEJCTABICHUE O
COBPEMEHHBIX AKOJIOTMUECKUX MpobiemMax, 0 (PU3MKO-XUMUYECKHX Mpolieccax, MPOTEKAIIUX B
Pa3IMYHBIX KOMIIOHEHTaX OKPYXKAIOUIe cpeiibl U O CTENEHH aHTPOIOT€HHOTO BO3ACUCTBUA Ha ATH
MIPOLIECChI; BBIPA0OTaTh Yy CTYAEHTOB HABBIKM CHCTEMHOTO MOAXO0Ja K M3YYCHHIO U DPEUICHHUIO
9KOJIOTHYECKUX MPoOJieM, BO3HUKIIUX B Pe3yJibTaTe MPOMBIILICHHO-X03HCTBEHHON NESTEIbHOCTH
YeJl0BEKa, Pa3BUTh MBIILUICHUE, TO3BOJISAIONIEE MPABUIBLHO OLIEHHWBATH JIOKAIBbHBIE U OTIAJICHHbBIE
MOCJICJICTBUS IPUHUMAEMBIX PEUICHUH JJIsI OKPYXKAIOIIEH Cpe/ibl U YeIOBeKa.

2. B pe3yabTare u3y4eHusi JMCUUILIHHBI 00y4YalOIIMIiCH 10 MporpamMMe 0akajaaBpHuarta
HOJIKEH:

Obaadoams CleqyOIUMA KOMIIETCHIIUSIMHU:

J TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (IM3MYECKOH KapTHMHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEDHOCTSIX, CTPOCHHMM  BElleCTBa Ul  NOHMMAHHUSA
OKpy»Karoliero Mupa u sisnenuii npupoast (OITK-2);

o TOTOBHOCTBIO MCIOJIB30BaTh 3HAHUSA O CTPOCHHHU BEILECTBA, IPUPOJE XUMUYECKOW CBS3U B

pa3NUYHBIX KJIaccaX XMMHUYECKUX COCIMHEHMH /I OHUMAaHUs CBOWCTB MaTepUaNoB U MEXaHHU3Ma
XUMHYECKHX MPOIIECCOB, MPOTEKAIONINX B OKpykaromiem mupe (OI1K-3);

3HAMb:

. OCHOBHBIE 3aKOHBI 00IIeH HKOJIOTHH;

. 3aKOHOMEPHOCTH CTPOCHHUS U (PYHKIIMOHUPOBAHUU OUOChEpPHI;



L4 COBPEMCHHBIC SKOJIOTUYCCKUC HpO6JI€MBI;

J OCHOBBI PAIMOHAIIBHOTO MPUPOJIOTIOJIb30BAHUS;
. OCHOBHBI€ IMPUHIIUIIBI 3aIUTHI IPUPOJIHOM CPEJIbl OT AaHTPOTIOTEHHBIX BO3ICUCTBHIA;
J CTpOEHUE OCHOBHBIX Teochep 3eMiii U OCHOBHBIC (DM3UKO-XHMMHUYECKHE TIPOIECCHI,

MPOTEKAOIIHNE B HUX;
o OCHOBHBIC ITOHATUA U TPUHIOHWIIBI KOHICTIINUH yCTOfI‘-IHBOI‘O Pa3BUTHUA;
J OCHOBHBIE CBEICHMSI O TJIOOAIBHOM MpoOIeMaTuke, MPHUPOIAHBIX pecypcax, IUIaHETapHBIX
IrpaHMLaX, AaHTPOIIOTEHHOM BO3JCHCTBUHM Ha OKPYKAIOIIYIO CPENy, YIPABICHUH KadeCTBOM
OKpYKarollen Cpeibl;

° MIPUHIIHUIIBI 3€JICHON XUMUU;

yMmemb:

° MPUMEHATh TIOMYYCHHBIC 3HAHWS IS ONEHKA COCTOSIHHS OKPYXAIOIeH Cpeasl |
PaIMoOHAIFHOTO UCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB;

° WCIIOJIb30BAaTh CETEBBIC KOMITBIOTEPHBIE TEXHOJOTMM W 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX 3KOJIOTHIECKHIX TPOOIIeM;

61a0emn:

° MOHATHIHBIM ammapaToM B 0o01acTh OOMmIel 9KOJOTHH, PaIllMOHAIBHOTO WCIOJIB30BAHUS

MIPUPOTHBIX PECYPCOB U 3AIIUTHI OKPYXKAIOIIEH CPEIbI.

3. Kparkoe coaep:xanue TUCHMILIIHHbBI
BBenenne, OCHOBHBIC TOHSTHSI TUCITUTUIAHBI.
MecTo JNUCHMIUIMHBI B CHCTEME OOIMEro W XUMHYECKOTO OO0pa3oBaHHs. DKOJIOTHYECKOE
oOpazoBaHue u oOpazoBaHHWE I yCTOWYMBOTO pa3BuThs. OOMECTBO MW OKpYyXKaIas cpena.
[TonsiTHE YyCTOMYMBOTO pa3BUTHSL.
Mooynw 1. O6mue Bompocs! 3kojoruu. buocdepa. buoskonorus. buochepa u ycTroiamBOCTb.
1.1 OcHoBHBIE 3akoHBI BKojoruu. buoskonorus. Ilonarue 06 skocucreMax. YCTONYHUBOCTH
skocucteM buocdepa, ee 3BoIONMSI W YCTOMYMBOCTHb. DKOCHCTEMBI 3E€MJIM W YCTOWYHBOCTD.
OcHoBHble cBeneHus o MmuaHeTe 3emiisi. OCHOBHBbIE MOHATUS SKOJOTMHU. 3aKOHBI U TMPHHIIMIIBI
skosiorun. IloToku sHepruu u BemiecTBa B 3KocucTeMax. OCHOBHBIE OMOT€OXMMHYECKHUE IIHKIIBI
(kpyroBopoTsl BemiecTB). L{ukinyHocTs porieccoB B 6nochepe 1 ycTOHYHBOCTb.
1.2 Hapononacenenue. YenoBedecTBo Kak yacTh onocdepsnl. Jlemorpadudeckue mpooaemMsbl
JluHaMKKa 4YelOBEYECKOW MOMYJSIUHN, POXKAAEMOCTb, CMEpPTHOCTb, BO3pacTHas CTPYKTypa.
[IpoGnembl COBpeMEHHOIO 3Tana pocTa YUCICHHOCTH HaceneHus. ['eorpaduueckoe pacnpeeneHue
HaceneHus. PerynupoBanue Hapo1oHacEIEHUS.
Mooyns 2. Ctpoenue u coctaB reochep 3emian. OCHOBHbIE (DU3MKO-XUMHUYECKHE IPOIECCHI,
MpoTeKaIue B reocdepax
2.1 Atmocdepa 3emnu
Crpoenue atMochepsl, poib POTOXUMUYECKHX peakinii B POPMHPOBAHUH COCTaBa aTMOCHEPHI.
[MapaukoBsiii  3ddekr. I[lapHukoBsle Ta3sl B atMmochepe. Kimmartnueckue mOCIEACTBUS
AHTPOTIOTEHHOM JESITENFHOCTH.
Pacnipenenenne koHIeHTpanuu o30Ha B atMocdepe. O30HOBBINA cnoil. [IpupoaHblii MUK O30HA.
CoBpemeHHOe cocTosiHUE 030HOBOrO cios. [lociencTBus pazpyuieHus 030HOBOTO CIIOSl 3eMIH st
yenoBeka u Ouocdepbl B nenoMm. CrtpartocdepHblid 030H M TpPOmochEpHBI 030H: CXOJCTBO H
paznuuug. MeXAyHapoJHOE COTPYAHHYECTBO B OOJNACTH OrpaHUYEHHE MPOU3BOJCTBA U
MCIOJIb30BaHUSI 030HOPA3PYILIAIONIUX BellecTB. MOHpeallbCKHii TPOTOKOIL.
KucnotHble 1011 U Ipo1iecChl OKUCTIEHUS MpuMecei B Tporocdepe. POTOXUMUYECKUN CMOT.
2.2. T'unpocdepa 3emnu



Buner Bon Ha 3emne. [Ipecuple Boapl. ['maponmormdeckuii mukin. [moOanbHBIE DKOJIOTUYECKUE
npobnemsl Tuapochepsl. [aBHbIE KaTHOHBI M AaHUOHBI MPUPOJHBIX BoJ. KucIoTHO-OCHOBHOE
paBHOBecHE B IpUpOJHBIX Boaax. lllenoyHocTs npupoaHbix BojA. OCHOBHBIE NPUYMHBI, 3TaIlbl U
IIOCJIEICTBUS 3aKUCIEHUS IPUPOJHBIX BO10EMOB. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE ITPOLIECCH] B
OpUpoaHBIX BojgoeMax. Crpatudukanus TpUPOAHBIX BojoeMmoB. llpomeccst 3drpodukanum
BOJ0E€MOB. [IpnunHbBI ¥ TOCIEACTBUS.

2.3. Jlutocdepa 3emin

3emuas kopa. [TouBa. Ctpoenue nouBeHHoro cios. Cocras nouB. OpraHuYecKre BEIIECTBA B MOYBE.
Ponb kuMBBIX OpraHu3MoB B (POPMHUPOBAHMM MOYBEHHOTO CJOSA. TspKenble METayulbl B IIOYBE.
Jerpananus no4s. BoaHas 1 BETpOBast 3p03us MOYB.

Mooy 3.

IIPUPOJIOTIOIIL30BAHNE

AHTpONIOT€HHOE  BO3/EICTBHE Ha

OKPYXKAIOIYI0 Cpelly U palnuoHalbHOE
3.1. IIpupoausie pecypchl. [lonstue 06 oTxomax MPOU3BOJACTBA U MOTpeOIeHUsI. MalooTXOHBIE U
0€30TX0/IHbIE TPOU3BOJICTBA.

3.2 TlonsTHeE O TIaHETAPHBIX TPAHUIAX. AHTPOTIOTEHHBIE BO3MYIIEHUS OMOTEOXUMHYECKUX ITUKIIOB
azota u ochopa. OCHOBHBIC TPUHITUIIBI 3€JICHON XUMUMU.

Mooyns 4. YcroitunBoe pa3BUTHE

[Tonatue 00 ycroiiuMBOM pa3BUTUM. VICTOpHUS CTaHOBIEHWS TOHATHSI. BKiIam OTEYeCTBEHHBIX
yuenbix. llemn ycroiumBoro pazsutuss OOH. MexayHapogHOE COTPYIHHYECTBO B OOJIacTH
yCTOWYMBOTO pa3BUTHs. [IpoMbIIIIeHHAs IKOJIOTHS U 3eJIeHas XMMUS KaKk HHCTPYMEHT o0ecreueHus

YCTOMYHMBOTO Pa3BUTHA. DKOJOTMYECKAs ITHKA.

4. O0beM TUCHMIJIMHBI U BUAbI Y4e0HOii padoThl

. B 3auetnpix | B akazmewm.

Bunx yaeOHoM paboThI

eIMHULAX gacax
OO0uiasi TpyA0€eMKOCTb AUCHUIIMHBI 110 y4eOHoMY miiany | 3,0 108
Kounraktnas pabora (KP): 0,9 32
Jlexuunm (JIek) 0,45 16
[Ipaktuueckue 3ansarus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepar / camocrosiTenpHas mpakTUYecKas padora 1 36
CamMocTosATeTbHOE U3YUYECHUE TUCITUTIITUHBI 1,1 39,8
KoHTtakTHas caMmocTosTebHAs paboTa 0,2
Bujg koHTpOJIS: 3aUueT - -
But yuebroii pabots! B 3auetHbIx | B acTp.

eIMHULIAX gyacax
OO0wmast Tpy/10eMKOCTh JMCHHUILIMHBI 110 Y4yeOHoMy miaany | 3,0 81
KonraktHas padora (KP): 0,9 24.3
Jlexuunm (JIek) 0,45 12,15
[IpakTuueckue 3anstus (I113) 0,45 12,15
CamocrositesibHas padora (CP): 2,1 56,7
Pecdepar / camocrosiTenbHast mpakTuyeckas padora 1 27
CamocTosATeNnbHOE U3YUEHUE TUCHUTIITUHBI 1,1 29,55
KonTakTHas camocTosiTeNbHas pabota 0,15




Buja koHTpOJIA: 3a4eT

AHHOTanus padoyel NPOrpaMMbl M CHHUILIMHBI
«HauepTartenbnas reomerpusi» (51.B.04)

OBBEM JUCIHUILIVHBI 1 BUJbl YYEEHOM PABOTBI.

Bup yae6HOI paboThI B B actponoMm.
3ad.e]l. yacax
OO0uasi Tpy10€eMKOCTb AU CIIUTIJIMHBI 4 108
KoHTakTHBIE Yackl 1,33 36
Jlexmun 0,44 12
[MpakTudeckue 3aHATHS 0,67 18
JlabopaTopHbie pabOTHI 0,22 6
CamocrosiTesibHast pa6oTa: 2,7 72
PacuerHo-Tpaduueckue padboThI 1,89 51
IToaroroska K KOHTPOJbHBIM 0,25 6,75
pabotam
Jlpyrue  BUIBI ~ CaMOCTOSATEIBHOM 0,30 8,10
paboThl
IToaroroBka u cgayda 3auera 0,22 6
Kouraxraas CaMOCTOSITEIbHAA 0,15
pabota
Buja uToroBoro KOHTpOJIst 3ader ¢ OLEHKOMH
Bun yuebnoit paboTsl B B akanem.
3ad.el.
yacax
O01mas TpyA0eMKOCTb M CIHIIIHMHBI 4 144
KonrtakTHbIE "yachl 1,33 48
Jlexun 0,44 16
[IpakTuueckue 3aHATUS 0,67 24
JIaGopaTopHble pabOThI 0,22 8
CamocTosiTe1bHAsA padoTa: 2,7 96
PacuetHo-Tpaduueckue padboThI 1,89 68




IToxroroska K KOHTPOJIbHBIM 0,25 9
paboram
Jpyrue  BUABI  CaMOCTOSITEIBHOM 0,30 10,8
paboThI
IMoaroToBka u caada 3aueta 0,22 8
Konurakraas CaMOCTOSTEIbHAS 0,2
pabota

Bux HTOroBOro KOHTPOJIst 3auyer ¢ OLEHKOI

1. leau AUCUMTIJIMHBI

— HAYYUTh CTYJEHTOB CHOCOOaM OTOOpa)K€HHsI MPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH,
BBINIOJIHEHUIO M YTEHHUIO YEpTEeKeW, W MpaBWiaM, U YCIOBHOCTSAM, IMPUMEHSIEMBIM IPH 3TOM
(cranmapram ECK/).

3anavya U3y4eHusl HauepTaTeIbHOW F€OMETPUU CBOAUTCS K PAa3BUTHIO
MIPOCTPAHCTBEHHOTO MPEJCTABIIEHUS, KOHCTPYKTUBHO-T€OMETPUUECKOTO MBILIUIEHHUS, CIIOCOOHOCTEH
K aHAJIM3y ¥ CUHTE3Yy MIPOCTPAHCTBEHHBIX (POPM M COOTHOLIECHUI MEXIy HUMHU, U3YUYEHHUIO CII0CcO00B
KOHCTPYHPOBAHUS Pa3IMYHBIX T€OMETPUUECKHX OOBEKTOB.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUS JUCHUIIJIMHBI

N3ydeHne kypca HadepTaTeIbHON T€OMETPHH TIPH TTOATOTOBKE OaKaIaBpOB IO HAMPABJICHUIO
«XAMHYECKast TEXHOJIOT U JOJDKCH OBJIAJICTh CICAYIONTUMHU KOMIICTCHITUSAMU: OOIEKYIbTYPHBIMH
(OK), obmenpodeccuonanbabiMu (OIK) u npodeccrnonanbapimMu (I1K):

- TOTOBHOCTH UCIIOJIB30BATh 3HAHHUS O COBPEMEHHOH (PH3MUECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JIJIsl TIOHMMAaHUS
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

- CIIOCOOHOCTHIO aHATTM3UPOBATH TEXHUUECKYIO IOKYMEHTAIIHUIO, TIOI0MpaTh 000PYI0BaHHE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTH TUIAHUPOBATh U MPOBOAUTH (PU3UUCCKUE U XUMUIECKHAE IKCIICPHUMEHTHI,
MIPOBOJIUTH 00PaOOTKY MX PE3yJIbTaTOB U OICHUBATH TIOIPEITHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABJIMBAThH TPAHMIIBI UX TPUMEHEHHUS, IPUMEHATh METO Bl MATEMaTHYECKOTO aHaJIi3a U
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U dKCIIEpUMEHTaIbHOTO uccienoBanus (ITK-16).

3HATh:

- OCHOBHBIC 3aKOHBI TEOMETPHYECKOTO (OPMUPOBAHUS, TIOCTPOCHUS U B3aUMHOTO
NepeceueHusl MOJICNCH TUIOCKOCTH W MPOCTPAHCTBA, HEOOXOIMMBIC ISl BBINOJHCHHS W YTCHUS
YepTe)KEH  KOHCTPYKIMW, pelIeHHE TO3MIMOHHBIX, METPUYECKUX 3aJad; IPEUMYIIeCTBa
rpadguveckoro crocoda nmpeacTaBieHus HHGopManun, rpadpudeckue Gpopsi;

yMeTh:

- BOCIPHHHUMATH ONTHUMAJIbHOE COOTHOIIIEHHWE YacTe W IIeJIor0 Ha OCHOBE TpadUyecKux
MoJenel, MPaKTUYECKU PeaTu3yeMbIX B BUJIE YePTeKel KOHKPETHBIX MPOCTPAHCTBEHHBIX OOBEKTOB;
UCIOJIb30BAaTh YEPTEX, TEXHUUECKUNW PUCYHOK ISl TpadUyecKoro MpPEICTaBICHUS TEXHHUUECKUX
pemieHuii;  ucnonb3oBath  craHmgaptel  ECKJl,  KOHCTPYKTOPCKYIO  JIOKYMEHTallUI0 B
MIPOU3BOJICTBEHHOM, TPOEKTHOM U UCCIIEOBATENHLCKOM paboTax;

BJIA/IETh:

- OCHOBHBIMH TOHSTHIMH, CBSI3aHHBIMU C Tpa@UuecKUM MpeACTaBICHUEM HH(POpMAIUU
rpadpuyeckuMu CrocoOaMH pelIeHus METPHYECKUX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
gepTekax, MeTOJaMH MPOCIIUPOBAHUSI U U300paKEHHsI POCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH.



3. KpaTkoe coaepxxaHue JMCHUILIAHBI:

Mopayab 1. O6mue npaBuia BBIOJHEHUS YEPTEKEH.

[IpaBuna BemoaHEeHUs 1 opopmieHus yeptexeil B cootBercTBu ¢ ['OCT. dopmaTsr:
pasmepsl U 0003HauUCHHE OCHOBHBIX W JOMOJHHUTENBHBIX (opmaroB. Pacnonoxxenue ¢opmaros.
Macmtal: HaTypaibHbIH MacmTald, CTaHAAPTHBIE MACIITA0bl YMEHBIICHHUS M yBequdeHus. JInaum:
TUNBI U TomuuHa JuHui. [pudT: Tans: 1 pasmeps! mpudToB. OCHOBHBIE HAAMUCH TPadUIECKUX U
TEKCTOBBIX JJOKYMEHTOB.

I'eomerpuueckue nocrpoeHus. ConpsKEHHUs: OCHOBHBbIE BUABI M IPaBUJIA BbIIOJIHEHMSL.
VKIOHBI U KOHYCHOCTH: pacdeT W IIpaBWJIa HAaHECEHMs] Ha ueprexe. JleneHue OKpYyKHOCTH Ha
paBHble yacTi. HaHeceHne BBIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEKE.

Moayas 2. [IpoennpoBanue reOMETPUIECKUX PUTYD.

Meron npoekumid. Buael nmpoenmpoBaHudA. LleHTpasbHOE mpoenMpoBaHUE:  LEHTP
MIPOELIMPOBAHHUS, TNIOCKOCTh MIPOEKLUH, POEeLUpPYIOLIUE JTyyH, poekuu. CBoiCcTBa HEHTPaIbHOIO
npoeurpoBanus. JIoCTOMHCTBA U HEIOCTATKH LIEHTPAJIbHOTO MPOELUPOBAHHUS.

[TapannensHoe npoeunpoBanue. Hanpasnenue npoenupyromux aydeil. CBoiicTBa
napajuiesIbHOro npoenurponanus. [IpoenrpoBanye KOCOYroabHOE U MPSIMOYTOJIbHOE
(oproronansHOe). CBOWCTBa OPTOrOHAIBHOTO mMpoerupoBanus. (OOpa3oBaHHE KOMILIEKCHOTO
yeprexa (dmopa Monxka). OproroHanbHbIi yepTex Touku. Koopaunatel Toukn. [loctpoeHue Touku
10 €€ KOOpJMHATAM.

[Ipssmple muHuMu. CriocoObl 3amaHus npsMoill Ha ueptexke. Kiaccupukanus mpsMbIx IO
PacroJIOKEHUI0 OTHOCUTENBHO Jpyr Jpyra: TNpsMble [epeceKaroliuecs, napauieibHble H
ckpemuBamomuecsa. Kiaccupukanus npsMbIX OTHOCHUTENIBHO IJIOCKOCTEH MPOEKIMM: MpsMble
oOIIero M YacTHOrO MOJIOXKEHHs —TIpsMble YPOBHsS U mpoeuupyromue. [IpuHauIeKHOCTh TOUKH
npsamoil. Teopema 0 nmpoeuupoBaHUU MPSAMOTO yria.

[Tmockocts. CriocoObl 3amaHusl TJIOCKOCTH Ha deprexke. Kimaccudukaius miockocTeit mo
PacIoyoKEHUI0 OTHOCUTEIBHO MIOCKOCTEH MPOEKUUI: MIOCKOCTH OOIIEro ¥ 4acTHOTO MOJIOKEHUS
—IIpOeLUpPYIOIKE U ypOBHS. [IprHAaIEKHOCTD TOYKU U IPSAMOH INIOCKOCTH.

Kpussie nmunun. Knaccupukanus KpHUBBIX: LIUPKYJIbHBIE U JIEKalbHbIE, 3aKOHOMEpPHBIE U
He3akoHOMepHbIe. [lopsnok kpuBoil nmHuuU. IlocKue KpUBBIE JTUHUM BTOPOIO MOPSAJKA: JJUIUIIC,
napabosna, runepoosa. IlpocTpaHcTBeHHbIE KpHBbIE: MIMHIPUYECKAas MU KOHWYECKas BHUHTOBbIE
JIMHUMU.

[ToBepxnoctu. OOpa3oBaHue M 3aJjaHME MOBEPXHOCTEH Ha 4yepTexke (KMHEMAaTUYeCKUH U
KapkacHbIil criocoOsl). [lonstue 06 onpenenutene nosepxHoctH. Kiaccudukanus noBepxHocTeit:
JMHENYaThle U HEJIMHEWUYaThle, IOBEPXHOCTH BPALLEHUS, IOBEPXHOCTU C ABYMs HaNpPaBIAIOIUMU U
IUIOCKOCTBIO Iapajuleu3Ma. BHHTOBBIE NOBEPXHOCTHU. XapaKTEpHbIE JIMHUM IIOBEPXHOCTEU
BpAIllCHUs: MEPUIMAHBI, TJIaBHBIM MEpUIUaH, apajuley, SKBaTop, ropio. [IpuHanne:xHOCTh TOUKH
IIOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoekinn MHOrOrpaHHUKOB (I'paHHbIE T€OMETPUYECKUE Tella), B TOM
quciae MpaBUIbHBIE (TETpasAp, TeKcadJp, OKTadIp, MAOAEKa’Ap, HKOCadap), Tejla BpaIleHUS
(uMIMHIp, KOHYC, IIap, TOP).

Cummerpust reomerpuueckux ¢uryp. CUMMeETpHs OTHOCUTENIBHO IUIOCKOCTH, MPSIMOIi,
To4YKkH. CUMMETpHS BpallleHUs, IOPSIIOK OCH CUMMETPHUH.

OmnpeneneHre HaTypaJIbHOM BETMUMHBI OTPE3Ka MPSIMOM U IIIOCKOH (UIypBHI.

Omnpenenenne HaTypaJIbHOM BETMUMHBI OTpE3Ka MPSIMOI CIIoCOO0M MPSIMOYTOJILHOTO
TPEyrojibHUKa W CHOCOOOM IMpOEIMPOBAHUS Ha JOMOJHUTENBbHYIO IUIOCKOCTh. IlocTpoenue
HaTypaJIbHON BEIMYHUHBI IIOCKOH (DUTYPHI.



[lepeceuenne reomerpuyeckux o0pazoB. IlepecedeHne MHOrOrpaHHUKOB, MHOTOI'paHHHKA C
IIOBEPXHOCThIO BpaimleHusd. llepeceueHne NOBEpXHOCTEH BpalleHMs: [BYX M[POECLUPYIOIINX
MOBEPXHOCTEMW, MNpPOCLMpYIOWIE ¢ He mnpoeuupyronieid. IlepeceueHne He MNPOEHUPYIOLIUX
[IOBEPXHOCTEH BpaIlEHUs] C MapajUIelbHBIMU OCSIMU. TeopemMa O IE€pPECeYEeHHH COOCHBIX
IIOBEpXHOCTEH BpalleHus. IlocTpoeHue nuHUM IepecedeHus HE IPOCLUPYIOIIMX ITOBEPXHOCTEN
BpallleHUs] C TEPECEKAIONIMMHCA OCAMH METOJIOM KOHIEHTpUYeckux cdep. YactHeie cirydan
IepeceyeHus IOBEPXHOCTEN BTOPOro nopsaka: Teopema MoHXa U ee Cle[CTBHE.

Monayas 3. M3o6paxenus npeametos mo ['OCT 2.305-2009.

N3o0paxkenus. Buasl wm3oOpaxenuii mo ['OCT: Buabpl, pa3pesbl, CCUCHUS, BBIHOCHBIC
snemeHTbl. OCHOBHBIE BUIBI. [JaBHBIA BHI, TpeOOBaHMSA, NPEABSIBISIEMbIE K TJIABHOMY BUJY.
JlomloTHUTEbHBIE M MECTHBIE BUABL. Paspessl, KiaccuduKkanmus pa3pe3oB IO PaCIIOIOKECHUIO
CeKylIeld IUIOCKOCTH  OTHOCHUTEIBHO  IUIOCKOCTEM  IMpOEKUMH: pa3pe3bl  BEpTHKAIbHBIE,
TOPU30HTAJIbHBIE W HakJIOHHbIe. Kiaccugukanus pa3pe3oB MO YHCITY CEKYHIMX IJIOCKOCTEH:
pa3pe3bl MpPOCTbIE M CIOXKHBIE —CJOXHBIE CTYNEHYaTble M CJOKHBIE JIOMAaHbIE pa3pesbl.
CoBMmenieHHble n300pakeHus. MecTtHble pa3pe3bl. CeueHus HAJIOXKEHHbIE M BbIHECECHHBIE.
BrinocHble anemenTsl. [IpaBuna o603HaueHust n300pakeHuH.

Haknonnsle ceuenust reomerpuueckux Tei. [loctpoenune npoekiuii U HaTypaibHbIX BEIHUYNH
reoMeTpuueckux tei. HakinoHHbIe ceueHrss MHOTOTpaHHUKOB. Bubl u npaBuia
MOCTPOCHUSI CEYEHU I LUIUH/Ipa. 3aBUCUMOCTD BUJa HAKIIOHHOTO CEYEHMsI KOHyca OT
PacroJIOKEHUsI CEKyIled IUIOCKOCTH OTHOCUTENIbHO OCH KOHyca. HakiioHHBIE ceueHus mapa.
[IpaBuna mocTpoeHMsI HAKJIIOHHBIX CEYEHUM COUJICHEHHBIX Tel.

AxcoHomeTpuyeckre depTexxu wuzaenuid. OOpa3oBaHHE aKCOHOMETPUYECKOTO uepTexka.
[lepBuunas u BropuyHas npoekiuu. KosdduuneHnTsl HcKakeHHs aKCOHOMETPHUUECKOTO YepTeka.
[lepexon oT HaTypalnbHBIX KO3(P(PUIMEHTOB HCKaKEHHUS K MpPUBEIECHHBIM. BHIbI aKCOHOMETpPHUHU.
BrinonHeHue yepTexeld MHOTOYTOJBHUKOB U OKPYKHOCTEM B TPSIMOYTOJBbHOM M KOCOYTOJIbHOM
(ropu3oHTaNbHONH U (PPOHTATBLHOW) HM30METPUSX. AKCOHOMETPHUUECKHUE UYEPTEKU I'€OMETPUUECKUX
ten. Pa3pesbl B aKkCOHOMETPHH.

[Ipumenenne 00pa30oB M METOAOB HAauyepTATEIbHOW TE€OMETPUHM MJIsi pelieHus (QU3UKO-
XUMHUYECKUX 3ajad. ['paduueckoe n300pakeHHe COCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM: OTPE30K
COCTaBa, TPEYrOJbHUK COCTaBa, TeTpadap cocraBa. [’paduueckoe u300pakeHHE CBONCTB
MHOTOKOMIIOHEHTHBIX cucTeM. ['paduyeckoe u300pakeHUE CTPYKTYpbl BELIECTB, IPUMEpPHI
M300paKeHUs BEILIECTB.

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI KBAHTOBOW XMMHUH AHTHKOPPO3HOHHBIX MaTepuaioB» (b1.B.05)
1. eap quCUMIIMHDBI

— JIOTHYCCKH OPraHU30BAHHOIO O3HAKOMJICHHMA C OCHOBHBIMH IIOHATHUAMH COBpeMeHHOﬁ
KBaHTOBOM XHUMHH,

— MH3Yy4YCHHA OCHOBHBIX KBAHTOBO-XHUMHWYCCKHUX MCETOHNOB pacuc€Ta CTPOCHUA U CBOMCTB
XUMHNYCCKHUX CUCTEM,

— O3HAaKOMIJICHUSA C OCHOBHBIMU HPCACTABJICHUAMU O XHUMHUYECKOM CBS3U U MCKMOJICKYIIAPHBIX
B3aHMOﬂeﬁCTBHHX;

— O3HAKOMJICHUS C OCOOCHHOCTSIMHU XMMHUYECKOM CBA3H, MCIKMOJICKYJISIPHBIX B3aHUMOJICHCTBHI U
CBOMCTB MOJICKYJIAPHBIX CUCTEM H IOJIUMCPOB,



- HpHOGpeTeHI/IH HAaBBIKOB pa60TbI C OCHOBHBIMHU KBAHTOBO-XHUMHWYCCKHUMU KOMIIBIOTCPHBIMH

nporpaMmamMu, UCIOJIb3YCMbIMU Ha NPAKTUKEC.
2.B pe3yjbTaTe U3YyYCHUsI TUCHUIIJIUHDbI oﬁyqammnﬁCﬂ o mporpamme 6aKaJ1aBpnaTa

JOJIKeH:
Obaaoams  cnenyromumu — oodmernpodeccnonansabiva  (OIIK) u  mpodeccnonansasiMu (1K)

KOMIICTCHIIUAMM:

TOTOBHOCTh ~ HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM  (M3MYECKOM  KapTUHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMH BEIIECTBA Uil I[MOHMMaHUS
OKpyXaroriero mupa u siiieauii npupoast (OI1K-2);

TOTOBHOCTh HCIOJIB30BaTh 3HAHUS O CTPOCHHM BEUIECTBA, NPUPOAE XHMHYECKOH CBSI3M B
pa3NIMYHBIX KiIaccaX XWMHUYECKUX COCAMHEHWH Ui TOHUMAaHUS CBOWCTB MAaTEpHAIOB U
MeXaHHU3Ma XMMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyx)atomem mupe (OITK-3);

TOTOBHOCTh NMPUMEHATh AHAJIUTUYECKHE M YMCIEHHbIE METOJbl PEIIEeHUs MMOCTABJIECHHBIX 3aJ]ad,
HCIIOJIb30BAaTh  COBPEMEHHbIE  MH(POPMAIMOHHBIE TEXHOJOTHH, MPOBOJUTH  OOpabOTKY
nHpopMallUd €  KCIOJb30BAaHUEM  NPUKIAJAHBIX  MPOTPAMMHBIX  CPeICTB  chepbl
npodeccuoHaIbHOMN JIeSTEIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUN U 0a3bl
JAHHBIX B CBOEW MpodeccroHaNbHON 00JacTH, MaKeThl MPHUKJIAAHBIX MPOrpaMM Ul pacueTa
TEXHOJIOTUYECKUX mapameTpoB obopynosanus (I1K-2).

3name:

OCHOBHBIC ITOJIOKCHUA KBaHTOBOﬁ XHUMHU, COBpeMeHHOI\/II TeOpI/II/I XHMH‘IGCKOIZ CBA3N H
Me)KMOJ'IeKy.]'ISIpHOFO BSaHMO}IeﬁCTBHﬂ 58 HpI/IMepBI cc HpI/IMeHeHI/Ifl K KOHerTHBIM XUMHUYCCKUM
CHCTEMAM;

MPUHIUITEI  KOJIMYECTBEHHOW  XapakTepu3allMd aTOMHOM W DJIEKTPOHHOM  CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

OCHOBHbBIE B3aUMOCBSI3U MEXIY AJIEKTPOHHON CTPYKTYpPOil M (PM3UKO-XUMUYECKHUMH CBOWCTBAMU
BEIECTB, JIeXKall[ie B OCHOBE YIPaBJIEHUSI CBOMCTBAMH;

BO3MOHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMUYECKUX PACUETHBIX METOJOB U 001acTu
UX MPUMEHHUMOCTH.

Ymems:

HpI/IMeHﬂTb KBaAHTOBO-XUMHUYCCKUE ITOAXOAbI U METOJbI JIsA pacdy€Ta, HHTCpIpECTAllu U
npeaAcCKasaHus CTpOCHUA U CBOMCTB MOJICKYJIISAPHBIX CUCTEM U ITOJIMECPOB.

Braoemy:

DJIeMeHTapHbIMU HaBbIKAMU ITPUMEHEHHUS KBAHTOBO-XUMHUYECKHUX MOJAX0J0B U METOJI0B
Y UHTEPIIPETALUU PE3YIbTATOB MIPH PEIICHUN MPAKTUUECKUX TEXHOJIOTUYECKUX 3a]1a4 U
CTaHJAPTHBIMH KBAaHTOBO-XHMHUUYECKHMMH KOMIBIOTECPHBIMHU ITPOTPaMMaMH.

3. Kpartkoe cogep:xkaHue QUCHHILITAHBI

Beenenue. [Ipeamer kBaHTOBOM XUMHUU. POJIb KBAaHTOBOW XMMUU B ONIMCAHUM XUMUUYECKUX SIBJICHUHI

" IpoueCCoB. B3anMocCBA3b KIIaCCHYECKOM M KBAHTOBOM MOJIeNIEH MOJICKYIIL.

Mopayab 1. O0imye nNpuHIMITE KBAHTOBOW XUMUHU

OcCHOBHBIE MOJIO)KEHHS KBAaHTOBOM MEXAaHMKHM. BapuanmoHHBIH METOJ HAaxOXAEHHS BOJHOBBIX
¢ynkuuit. [IpubmkeHue He3aBHUCHMBIX YacTHIl. MeToa caMOCOriIacoOBaHHOTO MOJIs JUIsl aTOMOB.
[TpubnmxeHne HeHTPaTBLHOTO MOJsl. ATOMHbIE OPOUTAIN U X XapaKTEPUCTHKH.

AHTHCUMMETPUYHOCTb  DJIEKTPOHHOM BOJHOBOW  ¢yHKumu. CrnuH-opOuTamu. JlerepMuUHaAHT
Cneiirepa. Beenenue B meroas! Xaprpu-®oka n Kona-IlIama, xumudeckas TpaKTOBKA PE3YIbTATOB.

3J'IeKTpOHHLIC KOH(I)I/IpraLII/II/I aTOMOB C TOYKH 3pCHUA KBAHTOBOM XMMMUHU.



Moayasb 2. MeTo/1bl KBAHTOBOM XUMHUHU

[Mpubmmkenne bopua-OnnenreiiMepa, aguabaTUYECKWii TOTEHIMAT M TOHATHE MOJCKYISPHON
crpykrypel. Meroabl Xaptpu-®Poka u Kona-lllbma mis monexynsl. [Mpubmmxerne MO JIKAO.
DneKTpoHHas Koppemsaius. Metos KOHPUTypallmOHHOTO B3aUMOJEHCTBUS. Teopusi BO3MYIIECHUH.
Pacuer sHeprun qucconuanuyu XMMUYECKUX CBSI3EH.
Hepapxust MeTOIOB KBAHTOBOW XuMuu. Hesmmupuueckas kBaHTOBasi XuMus. basucHeie GyHKINN
IUIS. HEOMITUPUYIECKUX pacueToB. ATOMHBIE M MOJEKYJIsipHbIe 0a3ucHbie HaOOpbl. Posb 6a3ucHBIX
GbyHKIMI B omHMCaHUM CBOMCTB MoJiekya. [lomyammuprueckue metosl. BanenTtHoe mpubimkenue.
n-37ekTpoHHOEe mpubmmkenne. Merox Ilappusepa-Ilomma-ITappa. Ilpoctoit u  pacmmpeHHBIH
METO/Ibl XFOKKEIIA.
TOYHOCTH KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.

Mopyasb 3. Xumuueckas CBSI3b U MEKMOJIEKYJIIPHbIE B3aUMOIEHCTBUS

OpOutanbHas KapTMHa  XUMHUYecKOoW  cBs3u. KOHCTpyKTHBHasT W JIECTPYKTHUBHAas
untepdepeHius opoutanieir. MoJeKyIsipHbIE OpOMTAIM M WX CHMMETPHUIHAS KiacchUKaIus.
Koppensuuonnbsle nuarpamMmbl. DJIEKTPOHHbIE KOHQUIypaluu JIBYXaTOMHBIX MOJIEKYNI. AHaIN3

3aceneHHocTel opoutaineit no Mamukeny. [lonsitue o 3apsgax u nopsakax cBs3ei.

[IpocTpancTBeHHOE pachpeneieHue dSICKTPOHHOW TIJIOTHOCTH M XHUMHUYECKash CBS3b.
MexMonekynspabie  B3aumojencTBus. JlehopMmanMoHHass AJIEKTPOHHAS IIOTHOCTh. CHIIbl B
MOJIEKYyJIax.
3akarovenue. KBaHTOBass XMMUS KaK HHCTPYMEHT MTPOTHO3a B XMMUH.

4. O0beM yueOHO TUCUMIIIIHMHBI
Bunbr yue6HOM paboTh B 3a4eTHLIX | B aKazeM.
eIMHUTIAX gacax
O0masi TPyI10eMKOCTh JAUCHUILIMHBI MO Yy4eOHoMYy | 3 108
IUIaHy
AyaUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuunu (Jlek) 0,45 16
[Ipaktuueckue 3ansatus (113) 0,44 16
CamocrositesibHas padora (CP): 2,11 76
KonTtakTHas camocTosTenbHas paboTa 0,2
CaMocCTOsATeTbHOE U3YUEHHE Pa3/IeIOB AUCITUILIMHBI 75,8
Bua koHTpoOJIs: 3a4eT / IK3aMeH - 3a0

Buner yue6HO# paboTh B 3a4eTHBIX | B actp. yacax
eIMHULax

O0masi TpPyA0eMKOCTh AUCHUIVIMHBI 1O Y4eOHOMY | 3 81

IJIaHy

AyIuTOpHBbIE 3aHATHS: 0,89 24

Jlexuunu (Jlek) 0,45 12

[Tpaktiueckue 3anstus (I13) 0,44 12

CamocrositesbHas padora (CP): 2,11 57

KonTakTHas camocTosiTeNnbHas pabora 0,15

CaMocCTOATENBHOE N3YUEHUE PA3JIENOB TUCLUIUINHBI 56,85




Bua xoHTpoJ: 3a4eT / 3k3aMeH - 3a0

AHHOTAN U padoyeil MPOrpaMMbl AU CHHUIIHHbI
«Teopusi BepoSITHOCTEH M MaTeMATHYECKAS CTATUCTUKA B TE€XHOJIOTHM 3AIUTHI OT
xoppo3um» (51.B.06)

1.Hean u 3axa4M JMCHUIIIHHBI
Lenbto IUCHUIUIMHBL ABIsETCS (OPMHUPOBAHUE Y CTYJEHTOB CHUCTEMBI OCHOBHBIX MOHSTHH,
HCIOJIb3YEMBIX JUIsl IOCTPOEHUS BKHEUIIMX MAaTEMaTHYECKUX MOJENIeH, U YMEHUs UCIOJIb30BaTh
MaTeMaTH4YE€CKUE METO/IbI JUIsl ONUCAHUS pa3IU4HbIX IPOLIECCOB.
OCHOBHBIMU 3a/ladyaMM JIMCLUUIUIMHBI, pEIIeHHE KOTOPhIX O0OecreynBaeT JOCTHKEHUE LENH,
SIBJISIFOTCSL:
(hopMHpOBaHHE MOHUMAHUS 3HAYMMOCTH MaTEMaTHUECKOM COCTaBIISAIONIEH B €CTECTBEHHOHAYYHOM
o0pa3zoBaHuM OaKaiaBpa;
03HAaKOMJIEHHE C CUCTEMOW MOHATHUM, MCIOIb3yEeMbIX JUISl ONMCAHUS BaKHEHIIMX MaTeMaTUYECKUX
Moenel 1 MaTeMaTH4YeCKUX METOJIOB, U UX B3aUMOCBS3bIO;
03HAaKOMJIEHHE C PUMEpaMH IPUMEHEHHsI MaTeMaTHUYECKUX MO/JIENIeld U METOJIOB;
(¢bopMHpOBaHHE HABBIKOB M YMEHHI HMCIIOIb30BaHUS MAaTEMaTHYECKUX MOJIENeH U MaTeMaTHUYeCKUX
METO/IOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS JUCHMILIUHbI
Nzyuenne xypca TBuMC mpu moarotoBke OakanaBpoB 1o Hampasienuio 18.03.01 Xumudeckas
TexHojorusi, npo¢uinb «TexHONOrus 3almUThl OT KOPPO3UH» CIOCOOCTBYET MPHOOPETEHUIO
CHEAYIONIUX KOMIETEHIINH:

2.1. [IpodeccnonanbHbIC:
- CHOCOOHOCTBIO IUIAHUPOBAaTH M MPOBOAUTH (U3NYECKHE U XUMHUYECKUE DSKCIIEPUMEHTHI,
MPOBOJAUTH OOpabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIIOTE3bl U
yCTaHABIMBATh TPAHUIBl MX NPUMEHEHUs, MPUMEHSITb METOJbl MAaTeMaTHYeCKOro aHalnza |
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepUMeHTaNbHOTo ucciaenoBanus (I1K-16).

3.B pe3yabTare M3y4yeHHMs] QMCHHUIIMHBI 00y4aloUuiicsi M0 mporpamMMe 0akaJjiaBpuara
HOJIAKEH :
3HATh:
OCHOBBI TEOPUHU BEPOATHOCTEH U MATEMAaTUYECKOI CTAaTUCTUKH,
MaTeMaTH4eCKHe TEOPUHU M METO/IbI, JIeKAI[e B OCHOBE MOCTPOSHUS MAaTEMAaTUYECKUX MOJIEICH;
OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIETeH U METOJIOB.
YMETh:
BBIOMPATh MATEMATUYECKUE METO/IbI, IPUTOTHBIC TSl PELICHUS] KOHKPETHOH 3a1a4u;
MCI0JIb30BAaTh MaTEMaTUUECKUE IOHSTHSI, METOIbI M MOJICIH JUIsl OMUCAHUS PA3JIUYHBIX MTPOLIECCOB;
BBISIBIIITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, JIEXKAIUE B OCHOBE KOHKPETHBIX ITPOLIECCOB;
MCIO0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHYECKOH 00pabOTKH JaHHBIX;
MPUMEHITh MaTeMaTHYEeCKIe 3HAHHSI Ha MEXKIUCIUTUIMHAPHOM YPOBHE.
BIIAJIETh:
OCHOBaMHU  (yHJAAMEHTAJIbHBIX MaTEMaTHUYECKUX TEOpPUH M  HaBBIKAMH  HCIOJIH30BAHUS
MaTeMaTU4eCKOro anmapara;
METOJJaMH CTaTUCTHYECKOW 00pabOTKK HHPOPMALIUH.

4.Kpatkoe coziepkaHue JUCLIUIIINHBIL:



4 CEMECTP

1. Teopust BepositHocTeil. CiryyaliHble BeJTMYMHBI U UX 3AKOHBI pacrpe/ie/IeHusl.
[Ipenmer Teopum  BepositHocTed.  CiydaliHble  cOOBITHS.  [IpOTHBOIOJIOKHBIE  COOBITHSL
HeszaBucumbie coObiTis. OTHOCHTENbHAS YacToTa. Kilaccuueckoe u TeoMeTpHUuecKoe ONpeieieHne
BEPOSITHOCTH. OJEMEHTAapHAasi Teopus BEPOSATHOCTEH. MeTobl BBIUMCIEHHUS BEPOSTHOCTEM.
[IpocTpancTBO »neMeHTapHBIX CcoOBITHH. Kiaccudeckoe ompeneneHue BeposiTHOCTH. Anredpa
COOBITHI: TEOpPEMBbI O BEPOSITHOCTH CYMMBI COOBITHH, IPOTHBOIOJIOKHBIX COOBITHH, CymMMa
BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yloIIMX IOJHYI TpYIHny. AKCHOMAaTHYECKOE
onpezeneHue BeposSTHOCTU. CTaTUCTUYECKOE OIPENEICHUE BEPOSITHOCTH. Y CIIOBHAS BEPOSTHOCTb.
Teopembl 0 BEpOATHOCTH MPOU3BEACHMS 3aBUCHMBIX M HE3aBUCUMBIX coObITui. IlonHas
BepOATHOCTh. [loBTOpHBIE HcnbiTanusa. Popmyna beprymum. JIokalbHass U MHTErpajbHas TEOPEMBI
Myagpa-Jlamtaca. @opmyna I[lyaccoHa.
[TonsTie cmy4ailHOW BenWYMHBI. J{MCKpETHBIE M HENpPEPHIBHBIE ClydailHble BEJTUYMHBI. 3aKOH
pacnpezeneHus ciaydyaitHoi BennuuHbl. OyHKINS pacnpenesieHus, ee cBoicTBa, rpaguk. I[1moTHoCTh
pacnpe/iefieHus HENpEepbIBHON Cily4allHOM BeNUYMHBI (IUIOTHOCTh BeposiTHOCTH). Dopmyna mis
BEPOSATHOCTH IMONAJaHUS HENPEPHIBHOW CIIy4ailHOM BEJIMYMHBI B JTAHHBIA MHTEPBAJI, BBIPAKCHHBINA
yepes MIIOTHOCTh BEPOSITHOCTH, T€OMETPUUECKUN cMBICT (popmyiibl. bBuHOMHUabHOE pacipeenenue,
pactpenenenue IlyaccoHa, paBHOMEpHOE pacHpeneleHue, HOPMAaJbHOE  pacIpeaesieHue,
SKCIIOHEHIIMAIBHOE PacpeieIeHUE.

2.MaremaTH4yecKasi CTATHCTHKA.
[Ipeamer mareMarnyeckoid cTaTUCTUKM. (OCHOBHBIE 3a/add  MAaT€MATHYECKOW CTATHCTHKHU.
Bri6opounsrii meton. Cratuctudeckoe omucanue. BpiOopku. ['mctorpaMma W MOJMTOH YacToT.
Cratuctuueckas (3mnupudeckas) QyHKIHs pacrpenencHus. BelOopodHbIe XapaKTEPUCTHUKUA M HX
pacnpenenenusi. CocrositenbHble, 3((EeKTUBHbIE CMEIIEHHbIE U HECMEIIEHHBIE OLIEHKU MTapaMeTPOB.
Craructuueckoe cpeaHee, CTaTUCTUYECKas IUCIEPCUsl U CTaTUCTUYECKOE CpEeAHEe KBaJpaTUYHOE
KaK TOYEYHBIE OLIEHKM HEU3BECTHBIX: MAaTEMaTUYECKOIO OXHUIAHUS, JHUCIIEPCUH, CPEIHETO
KBaJPAaTUYHOTO  OTKJIIOHEHHsA. JlOBEpUTENbHBIE  HMHTEPBAJIBl WM  MHTEPBAIBHBIE  OLICHKH.
JloBepuTeNbHBIE OLIGHKHM HEM3BECTHOW BEPOSITHOCTH MO OoJsibliMM BbiOOpKam. JloBepurenbHas
OLICHKa MaTEeMaTUYECKOTO OXUJAHUS IpU HEU3BECTHOM nucrepcuu. [loBeputenbHas OlEHKa
CpeIHEero KBaJApaTHYHOrO OTKIOHeHHs. TouHble BbIOOpouHble pacnpezneneHusi: CrbrogeHTta (t-
pacnpenenenue), ®umepa-Cuenexkopa (F-pacmpenenenue), Ilupcona  (y-pacmpenenenue).
[IpoBepka crarucTuueckux runore3. MareMarnuyeckue MeTO/Ibl IPOBEPKU CTATUCTUYECKUX THUIIOTES.
DIIEMEHTBI TEOPUU KOPPEIIALIIH.

O0beM yueOHOM AUCHUNIMHBI

Bcero 4 cemecTp
Buabl yueoHo# padoTh 3a4. ex./ 3a4. ex./
aK.4ac aK.4yac
O0masi TPyA0eMKOCTh JAWUCHUILIMHBI 110 3/108 3/108
y4eOHOMY IJIaHYy
AYIUTOpPHBIE 3aHATHSI: 1,33/48 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
[Mpaktuueckuezanstus (I13) 0,88/32 0,88/32
CamocrositesibHast padora (CP): 1,67/60 1,67/60




KoHTakTHasi caMOCTOsATe/IbHAs paboTa /0.2
CaMoCTOSITeIbHOE U3YUCHHE Pa3IeiioB /59 8
TTMCLIUTUTUHBI ’
Bua xontpoas: 3aver ¢
JK3aMeH/3a4eT OLICHKOM
Bcero 4 cemecTp
Buab1 yueoHoii padoThI 3a4. en./ 3a4. exa./
acTp.uac acTp.uac
OO0miasi TPyA0EMKOCTb JUCHHUIUIMHBI  TI0 3/81 3/108
y4eOHOMY IVIaHY
AYIUTOpPHbBIE 3aHATHSI: 1,33/35,10 1,33/36
Jlexmuu (JIek) 0,44/10,80 0,44/12
[paktuyeckuesausatus (I13) 0,88/23,76 0,88/24
CamocrosiTesibHas padora (CP): 1,67/45,09 1,67/45
KonTakTHas caMoCTOsATeIbHAs paboTa /0.15
CaMOCTOSITeIbHOE H3YUEHUE pa3ieioB /44 85
TTACIIUTUTUHBI ’
Bua xonTpoOJIsi: 3auer ¢
JK3aMeH/3aueT OlIEHKOH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«JIadopaTopHbie pa6oThl o opranndeckoii xumun» (b1.B.07)

1. Heﬂb AUCHHUIIJIMHBI — npno6peTeHI/Ie CTYACHTAMH OCHOBHBIX CHHTC3a OPIraHHYCCKHUX
BCIICCTB.

2. B pe3yabTare H3y4yeHus JUCHUIJIMHBI CTYI€HT J0JKEH:

Obnadams cnenyronuMu npodeccuoHanbHpIMA KomneTeHIusaMu (I1K):

- CHOCOOHOCTBIO IIJIAHMPOBATh W MPOBOJUTH (DU3NYECKHE M XUMHUYECKUE SKCICPUMEHTHI,
MPOBOJIUTH O0pabOTKY HMX pE3yJIbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUTATH T'HIIOTE3bI
yCTaHABIIMBaTh TPAHUIBl HMX IPUMEHEHHs], NPHUMEHATh METOJbI MaTeMaTHYeCKOrO aHajau3a |
MOJICTUPOBAHHSI, TEOPETUIECKOTO U SKCIepUMeHTanbHOro uccnenoBanus (ITK-16)

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHS CBOWCTB XHMHUYECKUX 3JICMCHTOB, COCIAMHCHHUH U
MaTepHaioB Ha MX OCHOBE JIS pelieHus 3a1a4 npodeccuonanbhoi aesitenbroct (ITK-18)

- TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHUYECKYI0 HWH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (ITK-20).

3namu:

- TEXHUKY 0€30TaCHOCTH B 1TA0OPATOPHH OPraHUYEeCKON XUMUU;

- MPUHIIUIIBI 0€30MaCHOTO OOpAIeHHs ¢ OPraHMYECKUMU COCTMHEHUSIMU;

- METO/IbI ¥ BHJIBI XpOMaTOrpaduu Ist ONMPEIeICHUs] COCTaBa PEAKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIOCOOOB BBIACNEHUS, OYHCTKM W HUICHTH(PHUKAIIUU
OpPraHMYECKUX BEIIECTB;



— SKCIIEPUMEHTAJIbHBIE METOJIbI MPOBEJACHUSI OPraHUYECKUX PEaKIHil, MPOTEKAIOIUX
10 Pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE O00IMEe METOJIUKHA B3aWMMHOW TpaHC(HOpMAIMU KIACCOB OPTraHUYECKHX
COEMHEHU.

Ymems:

— MPUMEHSTh TEOPETUUECKHE 3HAHUS M IKCIEPUMEHTAJIbHBIE METOJbl MCCIICI0BAHUS
OpPraHMYECKON XUMUU TIPU PEIICHUH MPOPECCHOHAITBHBIX 3a/1a4;

— chopMynupoBaTh MPoOIeMy U 000CHOBATH BBIOOP MPUOOPOB U IKCIIEPUMEHTAIBHBIX
METOJIOB MCCJICIOBAHUS, TOCTABUTH 1IEIU U 33]]a4d U HAMETUTD ITYTH UX JOCTHKCHUS;

— CHUHTE3UPOBATh COCAMHEHUS IO MPEITIOKEHHON METOAHUKE;

— MPOBECTH BBIJCIIEHHE W OYMUCTKY CHHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUW 110 OPraHUYECKOW XUMUU;

— BBIOMpATh PAlMOHAIBHBIA CHOCOO BBIJIEJICHHUS HM OYHMCTKH OPraHUYeCcKOro
COCTMHECHMUS;

— MPEACTABIATh  JaHHBIE J1A0OpPaTOPHOTO  MCCIENOBAHUS B  BHJE T'PaMOTHO
0(hOPMIIEHHBIX METOIHK;

— MPOBOJIUTh AHAIM3 W KPUTHYECKH OIICHHBATh MOJYyYEHHBIC AKCIIEPUMEHTAIbHBIE
JTaHHBIE, 00001IaTh U JAeIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ IPOBEIEHHBIX OIBITOB;

- BBIOpaTh CIOCO0 MACHTUPHUKAIIMN OPTraHUUYECKOTO COETUHEHUSI.

Braoems:

— KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTATBHBIX METOJIOB OPTaHUIECKON XUMHUU TSI
pelIeHNs KOHKPETHBIX MCCIIe0BATEIbCKUX 3a/1a4;

- SKCMEPUMEHTAJIbHBIMU METOIaMU TIPOBEJCHHSI OPraHMUEeCKUX CUHTE30B.

- OCHOBHBIMHM METO/IaMU UJCHTHU(PUKAIIUN OPTraHUYECKUX COCTUHEHUI

- nprueMamMu 00pabOTKU U BbIIEICHHS] CHHTE3UPOBAHHbBIX BEILIECTB;

3HAHMSIMM ~ OCHOBHBIX 3aKOHOB OpPraHMYECKON XUMUU IS COJep)KaTeIbHOU
MHTEPIPETAINH [TOJTYYEHHBIX YKCIEPUMEHTAIbHBIX PE3YIbTaTOB.

3. Kpartkoe cogep:xaHue QU CHHILIHAHBI

bezonacHble npuemsbl u npaBuiia paboTsl B 1a00paTOpUu OpraHMuECKON XUMUU.

OO6mue Mertonsl paboThl B J1abopaTopuu opranunueckoi xumuu. Ilocyna, Haubolsiee yacto
npuMmensiemass B Jaboparopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. Mertoabl
UICHTU(PUKAIIMM U OYUCTKH OPraHMdeckuX BellecTB. MneHTudukanus opraHMYecKuX BELIECTB
MOCPECTBOM pa3nuuHbIX BUI0B xpomaTtorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHAas
xpomatorpadus, BOXKX), temnepaTypsl miaBieHus U pedpakToMeTpuu. MeTonbl CHEeKTpaabHOU
UICHTU(PHUKAIIMN OPTaHUYECKUX COeTMHEHUH.

Lenu u 3aaun 3KCIepUMEHTa B OpraHMYecKOM CUHTe3e. TeopeTrnueckre OCHOBBI Mpoliecca.
Bri6op ycnoBuit peakiuu. Pacuer cunreza. OOuiye mpaBuiia MOATOTOBKH U MPOBEIEHUSI CUHTE3A.
Texnuka Oe3zomacHoctu. [Ipubop mist mpoBenenus cunrte3a. [IpoBenenue ombiTa. KoHTponb 3a
X0JIOM peakuuu. Beiaenenue, ounctka U aHaiau3 npoaykra. CHUHTE3bl BEIIECTB Pa3IUYHBIX KIJIACCOB
OpraHMYecKux coenrHeHuil. [IpoBenenne skcrepuMeHTaIbHbIX METOJOB CCIIEJOBAHUS PEAKIIU.

[IpoBenenue peakuuii, TPOTEKAIOUIUX 10 MEXaHU3MAM:

- HYKJI1€0(DUITBHOTO 3aMEeIIeHUs — CHHTE3 TaJIoT €HAIKaHOB;

- HYKICO(PWIBHOTO TMPUCOCAUHEHHS] — CHHTE3 CIOXHBIX I(PHUPOB KapOOHOBBIX KHCIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOICPIKAIIUX albJACTHAOB U KETOHOB;

- JNeKTPO(GUIBLHOTO 3aMelleHHs B apoOMaTHYECKOM pSIy — pEaKIud HUTPOBAHMS,



OpoMupoBaHus, CyIb(GUPOBAHUS;
- peaKuui JUa30TUPOBAHMS U a30COUYECTAHUS;
- peakuuil OKHCJIEHMsI (CHUHTE3 aleTOHa,
BOCCTAHOBJICHU.

4. O0beM yueOHOM THCHHMILINHBI

1,4-6eH30XMHOHA, OCH30MHON KHUCIIOTBI) |

Bunpl yaeOHOM paboThI B B
3aYETHBIX aKazeM.
CIMHUIIAX gacax
OO0masi TPyA0eMKOCTh TUCHUILUIMHBI MO Y4YeOHOMY ) 79
IUIAHY
AYyIUTOpPHBIE 3aHATHUS: 32/36 32
Jlexuuu (Jlek) - -
[Ipaxtueckue 3anstus (113) - -
JlabopaTopust 32/36 32
CamocronTennnasi padora (CP): 40/36 40
KonraktHas camocrositenbHas pabota 0,2
CaMoCTOSATeTbHOE U3YUEHUE PA3JICIIOB TUCITUTUINHEI 39,8
Buja konTpoJs: 3auer / 3k3aMeH - 3aver
Buner yue6HOM paboTh B B
3a4EeTHBIX acTpOH.
eIMHUIIAX qacax
O0mass TPyA0eMKOCTh MAUCUHUILVIMHBI IO Yy4eOHOMY 5 54
JIaHy
AYIUTOPHbIE 3aAHATHS: 32/36 24127
Jlexuunu (JIek) -
[Ipaktuueckue 3ausarus (113) -
JlabopaTopus 32/36 24127
CamocrosiTebHas padora (CP): 40/36 30/27
KoHTtakTHas camocTosiTebHas paboTa 0,15
CaMocTosTenbHOE U3YYEHUE PA3JICIOB TUCIUILINHBI 26,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3ager

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI

«Opranuyeckasi XdMHsl B TEXHOJIOTHH 3alIUThI 0T Koppo3umn» (51.B.08)

1. IIe.m; AUCHUIIJIMHBI — HpI/IO6peTeHI/Ie CTYACHTAMH 3HaHUN O CTPOCHUU OPraHUYCCKUX
COGﬂHHCHHﬁ, OCHOBHBIX XMMHYECKHX CBOMCTBAaX PAa3JIMYHBIX KJIACCOB OPTaHUYCCKUX COCOUHEHUH U

MCTOZAaX UX MOJYUCHUA, KaK IIPOMBIIIJICHHBIX, TaK U J'Ia60paTOpHBIX.

2. B pe3yabTaTe M3yYeHUs] AUCHHUILJIMHBI CTYACHT JI0JIKEeH:

Obnadams crnepyromuMu npodeccuoHanbHbIMu KomnereHusmu (11K):
- CIOCOOHOCTBIO IUIAHUPOBATH U TPOBOJUTH (DPU3NYECKUE M XHUMHUYECKUE JKCICPUMEHTHI,
NPOBOANUTH O00paOOTKYy HX pe3ylbTaTOB M OLEHHBATH IOTPEIIHOCTH, BBIABHIAaTh THUIIOTE3bI




YCTaHABIMBATh TPaHUIBl WX MPUMEHEHHS, MPUMEHATh METOJbl MAaTeMaTHMYEeCKOro aHallu3a Hu
MOJICITMPOBAHUS, TCOPETUYCCKOTO U dKCIIepuMeHTaIbHOro rccienoanus (ITK-16)

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS CBOMCTB XMMHUYECKUX OJJIEMEHTOB, COCIMHEHUU U
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 rnpodeccruoHanbHou aestensHoctu (ITK-18)

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIINIO, OTCUSCTBEHHBIA M 3apyOCIKHBII
ombIT o TemaTuke uccaenoBanus (ITK-20).

3namo:

— TEOpPETUYECKUE OCHOBBI CTPOCHHS W CBOWCTB pa3JIMYHBIX KIACCOB OPraHUYECKHX
COCTMHEHUH

— cmocoObl TOJIyYEHHUST W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB OPTraHUYECKHX
COCITMHEHUH

— OCHOBHBIE MEXaHU3MBI MPOTEKAHUS OPTAaHUUECKUX PEAKITUA;

Ymems:

— MIPUMEHATH TeopeTnueckue JlaboparopHbie

— @aHAJIM3UPOBATH U MPEACKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHEHUN;

— COCTAaBJISITh CXEMBI CUHTE3a OPraHMYECKUX COCTMHEHUH, 3aIaHHOTO CTPOEHUS;

Braoems:

— OCHOBaMHU HOMEHKJIATYPHI M KITACCH(UKAIIMHI OPTaHUYECKUX COCTUHEHUI;

— OCHOBHBIMH T€OPETHUYECKUMU TIPEICTABICHUSIMU B OPTaHUYECKON XUMUH;

— HaBBIKAMH 00OCHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOTYyYSHHUSI OPTaHUYECKUX BEIIECTB.

3. Kparkoe coagep:xanue TUCHMILIIHHBI

lManorenonpou3BoIHEIE. Knaccuduxarus. Howmenxkmarypa. Ankw- u
aITIIraioreHuabl.apoMatuueckue ranorenubl. M3omepus. Homenknarypa. CrnocoObl mosrydyeHusl.
[IpocTpancTBEeHHOE W AJIEKTPOHHOE cTpoeHHE. Dusndeckue cBoicTBa. Peakium Hyki1eo(OUIbHOTO
3ameneHust u oruleruieHus. [lonstue Hykieo(UIbHOCTH U OCHOBHOCTU peareHToB. AMOUICHTHbIE
HYyKJIeO(UIIbHBIE PEareHThI.

DIIEMEHTOOPraHNYECKUE COCNUHEHMS. TUIIbI CBSI3el B DJIEMEHTOPIaHMYECKUX COECIUHEHMSIX.
CriocoObl TOJTy4eHUsI TUTUH- 1 MarHUAOPraHUYECKUX COeMMHEeHU. Peakmus ['puHbspa, MexaHU3M.
Peakuuu ¢ kapOOHUIBHBIMU coeAMHEHUSIMH. CHUHTE3 aHTUKOPPO3UOHHBIX COCTUHEHH .

Crouptel.  ®enomnbl.  [Ipocthle  3GupBL.  DNOKCHUCOCAUHEHHS. AJBICTHABI, KETOHBI.
KapOoHoBble KHCIOTBI MU MX NPOU3BOAHBIE. B KaXXIOM Kilacce paccMaTpUBAIOTCS CIIETYIOLIUE
paszenbl: U30Mepusi, HOMEHKJIATypa, (pu3nueckue U XMMUYECKHE CBOMCTBA, CIOCOOBI MOIYyYEHUS.
MexaHu3Mbl peakinii. AHTUKOPPO3UOHHBIE CBOMCTBA COCAMHEHUN.

KapOoHoBbIE KUCIIOTHI M MX TPOU3BOIHBIE. B Ka)KI0M Kilacce paccMaTpUBAIOTCS CIEAYIOIIHE
paszenbl: U30Mepusi, HOMEHKIATypa, (pu3ndeckue U XMMUYECKHE CBOWMCTBA, CIOCOOBI MOIYyYEHUS.
MexaHu3Mbl peaklnii.

ManonoBsiit  3¢up. Ilomyuenme. Crpoenue, CH-Kucnornocts. Peakiuum koHaeHcanuu
MajoHOBOrO 3pHUpa U MaJOHOBOM KHUCIOTHI C ajbAeruiaMud. AMUHOKHUCIOTHL. JlMKapOOHOBBHIE
KHCJIOTHI.

A3oTcoJiepKalliie COEIMHEHHUS. Hutpocoemunenusa. Amunbl. B kaxgom kiacce
paccMaTpuBalOTCs CIEAYIONIUE paslieNbl: H30MepHus, HOMEHKIAaTypa, GU3MYecKue M XUMHYECKHe
CBOMCTBA, CIIOCOOBI MOJTydeHHsl. MeXaHNU3MBbI peakIuii.

A3a- 1 1Ma30COeIMHEHUS

[Tonyyenue nquazocoeqMHEHUN peakyend 1Ma30TUPOBAHUS: YCIOBUS MPOBEACHUS PEAKIIUU U
MexaHu3M. @Dusnueckue cBolcrBa. XMMHUYECKME CBOMCTBA. IloilyueHme W TpuUMEHEHUE
a30COEIUHECHU M.



4. O0beM yueOHOM THCHHUILINHBI

O6bem
Bun yuebHo# paboTh B 3a4eTHhIX | B akamemMuueckux
eMHHIIAX qacax
OO0masi Tpy10€eMKOCTDb IV CHUTIJIMHbI 5 180
1o y4e0HOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuu (JIek) 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32
JlabopaTtopust - -
Camocronitesnnnasi padora (CP): 2,22 80
Jlpyrue BHIBI CAMOCTOSTENBHOW PaOOTHI 2,22 80
Bua xoHTpoJisi: 3a4er / 3k3amMeH 1 Ik3ameH (36)
KonrtaktHas  pabota —  mpoMexyTouHas 0,4
aTTecTarus
[TonroToBKa K SK3aMeHYy. 35,6
Bua uToroBoro KOHTpoJIs: JK3aMeH
O6bem
Bun yue6Hoit paboThl B 3a4eTHbIX | B
eIMHUIIAX ACTPOHOMHYECKUX
qacax
OO0miasi Tpy10€eMKOCTb AU CIIUTITIHHBI 5 135
Mo Y4eOHOMY IJIaHy
KontakTHasi paboTta — aynuropHblie 3ausatusi | 1,78 48
Jlexuunu (Jlek) 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 2,22 60
Jlpyrue BUIbI CaMOCTOSATEILHOW paboThI 2,22 60
Bua xoHTpOJIA: 3a4eT / 3K3aMeH 1 Ik3ameH (27)
KonrtaktHas  pabota —  mpoMeXyTOuYHas 0,3
aTTecTanus
[ToarotoBka K 5K3aMeHY. 26,7
Bujx uTOroBOr0 KOHTpOJIS: JK3aMeH

AHHOTanusA pado4yeil NPOrpaMMsbl JMCHUIIIMHBI
«MunepaJiorusi u kpucrauiorpagus» (51.B.09)

1. Ileab AMCHMIVIMHBI - COCTOMT B TNPHOOPETEHUH CTYJEHTAaMHU 3HAHUH 00 OCHOBHBIX
MOHATUAX KpUCTAJUIOTpapuu, KPUCTALIOXMMHUH, MUHEPAJOTMM W TeTporpaduu Aias MOHUMAHUS
B3aMMOCBSI3U BHYTPEHHET'O CTPOECHMS TBEPJOIO Teja C ero (PU3MKO-XMMUYECKUMHU CBOWCTBAMHM JUIs
YIIPaBJIEHUS CTPYKTYPOH U KaUeCTBOM TEXHHUUECKUX MaTepHaJOB.



2. B pe3yiabTare M3y4eHHs THCHHMILIMHBI 00y4YalOIIMiicsl MO MporpaMMe GakajlaBpuara
JAOJI7KEH:

Obnadoams CIENYIOMUMA KOMIICTCHIIUSIMU:

- FOTOBHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE 3HAHMS O KPHUCTAJUIOXUMHUYECKOM
CTPOCHHH BEIIECTBA JUIs IOHUMaHHs OKPY)KaIoIIero Mupa u ssienuit npupoast (OI1K-2);

- CIOCOOHOCTBIO MCMOJB30BATh 3HAHUS O CTPOCHHU BELIECTBA, MPUPOAEC XUMHUYECKOU
CBSI3U B PA3JIMYHBIX KJIACCaX COCOMHEHUH Ui MOHUMaHUS UX QU3UKO-XuMHueckux cBoicTs (OIIK-
3);

- CHOCOOHOCTBIO POBOJUTH KPHCTAIOXUMUYECKUI aHATIU3 CHIPhSI, MATEPHAJIOB U TOTOBOM
MPOYKIMH, OCYILECTBIIATH OLIEHKY pe3yinbTraToB aHanuza (I[TK-10);

- CMOCOOHOCTBIO  TUIAHMPOBATh W NIPOBOJUTH  KpUCTAJUIOTpaduyeckoe,
KPUCTAIJIOXUMUYECKOE U MUHEPAIOTUYECKOE HU3Y4YEHHE, MPOBOIUTH 00pabOTKYy €ro pe3ysiabTaToB,
NPUMEHSTH METOIbI KOMITbloTepHOTO MoaenupoBanus ([1K-16);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS KPUCTAJIOXUMUYECKHUX CBONCTB COEIUHEHUH U
MaTepHaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesrenpaoctu (I1K-18).

3nams:

- OCHOBHBIE 3aKOHBI U MOHATUS KpUCTAIIOrpaguu, KPUCTAJUIOXUMHUH, MUHEPAJIOTUH U
nerporpapuun

- OCHOBHBIE TOJIOKEHHUSI CTPOEHUS KPUCTAJUIMUECKUX TBEPJIBIX TEN: KpUCTAJUIMYECcKas
CTPYKTYypa BELIECTBa, MPOCTPAHCTBEHHBIE I'PYIIIbl CUMMETPHH, OCHOBHBIE THUIbI KPUCTAIIINYECKUX
CTPYKTYp, B3aUMOCBSI3b KPUCTAININYECKON CTPYKTYPHI U (PU3UKO-XUMUYECKUX CBOMCTB;

- o011Me MPUHIUIBI KJIaCCU(PUKAIIUU 1 ONTUCAHUS KPUCTAITTHYECKUX CTPYKTYP

- OCHOBHBIE KPUCTAJUIOTpapUUECKHE U KPUCTATIOXMMHUYECKHE METObl HCCIIEIOBAHUS
KPUCTAJTIMYECKHUX TBEPIBIX TEIT;

Ymemy:

- ONpeneNnaTh M ONUCHIBaTh OCHOBHBIE CTPYKTYpHBIE THIIBI (YMCIO (OPMYIBHBIX
€IMHUL, KOOPAWHALMOHHBIC 4YHCJA, KOOPAWHALMOHHBIE MHOTOIDAHHUKH, HAJIW4YWE IJIOTHEHIIHNX
YIIaKOBOK), pellaTh THUIOBBIE 3aJ1aul MO ONPEAEICHHUIO KaTerOPHH, CHHTOHUH, TUITY LIECHTPUPOBAHUS
KPUCTAJTINYECKON PEILETKH;

- yCTaHaBJIMBaTh B3aUMOCBS3b MEXKIY KPHUCTANIMYECKOH CTPYKTYpoH U (HU3UKO-
XMUMHYECKHMH CBOMCTBAMU;

- UCIIOJIb3Ysl 3HAaHUSA OCHOBHBIX IMAarHOCTUYECKHX CBOMCTB MHUHEPAJIOB M TOPHBIX
IIOPOJ, TPOBOJUTH UX ONHCAHUE;

- UCIIOJIb30BaTh COBpeMeHHble VIHTepHeT-pecypchl, TeMaTHuyeckhe O0a3bl JaHHBIX U
MOJEIUPOBAHWE B MPHUKIAJHBIX IpPOrpaMMax Il COCTaBJIEHUS OIMCAHMs  3aJaHHOTO
KPUCTAJIJIMYECKOIO BELIECTBA.

Braoemy:

- METOJMKOM ONUCaHUs MOP(OIOTUH KPUCTAIIINYECKUX TBEPAbIX Tel;

- METOJMKOH onpeaeneHust GopMya CHMMETPUN KPUCTAIUTMYECKHX MHOTOI'PaHHHUKOB;

- METOJIMKON KPUCTAIUIOXMMHUYECKOTO ONHUCAHUS OCHOBHBIX THIIOB KPHCTaJUIMYECKUX
CTPYKTYD,

- HaBbIKaMU UACHTUDHUKAIUN BELIECTBA o JAaHHBIM KaueCTBEHHOTO
PEeHTreH0(a30BOr0 aHAIN3a,;

- METOJMUKON ONPEIENICHUS U ONMCAHMUS OCHOBHBIX MHMHEPAJIOB U TOPHBIX MOPOJ IO
JMArHOCTUUYECKUM MTPU3HAKAM.

3. KpaTkoe coaepkaHue QMCUMILIHHbBI



Beenenune. Coaepxanue, 3aja4i U B3aUMOCBS3b C IPYTUMU AUCLHUIIIIMHAMY CIIELUAIBHOCTH.

OcnoBbl  kpuctramuiorpadpuu. Kpucramimdeckas CTpyKTypa M CHMMETPHUS KPHCTAJUIOB.
CummeTpusi Kak MNPUHLIUI KJIACCH(PHUKAIMKA KPUCTAUIMUECKUX TBEPABIX TeN, MOHATHE 00
U30TPOIIHBIX M AHU30TPONHBIX  KpHUCTajUax. OcHOBHBIE ~ CBOWMCTBAa  KPUCTAJLJIOB:
AHM30TPONHSI/M30TPONIHUSL, OJHOPOJHOCTh, CIHOCOOHOCTH OTrPAHATBHCS, CHUMMETPHUS. JIEMEHTHI
CUMMETPUM KOHEUHBIX ¢uryp. Popmyna cummerpuu. [IOHATHS KaTeropuH, CHUHTOHHUHU, BHUJ
cuMMeTpuu. MexXlyHapo/iHasi CHMBOJIMKA U TEOpeMbl ciaoxkeHus. 32 Buia cuMmmerpuu. I[IpaBuiia
KpUCTaIorpaguueckoll  yCTAaHOBKH KPHCTAIOB, CTepeorpaduyeckue MpOeKIUH HIEMEHTOB
CUMMETPUHM U MPOEKIUH TpaHel KpucTauioB. DOpMBI HACANbHBIX KPUCTAJUIOB:  IMPOCTHIE U
KOMOMHHUPOBaHHbBIE (POPMBI OTPAHEHUS, IPOCTbIE (OPMBI OTPAaHEHUS] HU3IICH, CpEeAHEH M BBICIICH
KaTeropui, MpoeKUuu rpaHei. PeanbHble KpUCTAJUIBI: OCHOBHBIE METO/bl BBIPAIIMBAHUS
KPUCTAJIJIOB U3 PacCTBOPOB M PacIUIaBOB, (JOPMBI pealibHbIX KPUCTAIIIOB.

OCHOBBI ~ KpPUCTAJUIOXUMHMH. DJEMEHTbl IPOCTPAHCTBEHHOM pemeTku. TpaHcusus.
DOneMeHTbl  CUMMETPUM  KPUCTANIMYECKMX  pEIIeTOK.  OJJIeMeHTapHas  siueiika.  Twumbl
TPaHCIALMOHHBIX pemieTok. 14 TunoB pemerok bpasa. [IpocTpancTBennblie rpynmsl mo denoposy.
230 mpocTpaHCTBEHHbIX Tpymnil. OCHOBHBIE CTPYKTYpHbIE TUIbl. OnucaHue KpUCTAITIMYECKUX
CTPYKTYp: 4uciO (GOpMYJbHBIX €IUHHMII U CTeXHuOMeTpuueckas ¢opMyaa COEAUHEHUS,
KOOPJIMHAIIMOHHOE YHUCJIO, KOOPAMHALMOHHBIA MHOTOTPAaHHUK, PEHTT€HOBCKAas IJIOTHOCTD,
IUIOTHEHIINE YHNAaKOBKHU M 3alOJHEHHOCTh IYCTOT, MPOEKIUs Ha 0a30BYIO IIIOCKOCTh. OmnucaHue
CTPYKTYPHBIX THIIOB MpPOCTBIX BEIIeCTB (MeOu, MarHus, rpadura, aiMaza U Jp.), OMHAPHBIX
coenuHenuil Tuna AX, AXn (ranura, Quaroopura, pyTHia U Jp.), CIOKHOOKCUAHBIX COEIMHEHUN
(muHenu, mnepoBckuTa U 1p.). Kpucrammoxumumyeckas kiaccudukanus cuiaukaroB. [loHarus
M30MOPQU3M U HOIUMOP(U3M KPUCTAJUIMYECKUX TBEPIBIX Tel. TBepable pacTBOPHI U YCIOBUS UX
oOpazoBanus. OOmMe NPENCTaBICHUS O PEHTTEHOBCKUX METOJAaxX aHajlin3a, KaueCTBEHHOM
peHTreHo(a30BOM aHan3e, UIACHTU(UKALMS BEIIeCTBAa IO JaHHBIM PEHTI€HO(A30BOro MeTona
aHaJIn3a.

CoBpeMeHHbIE TeMaTHdeckue 0a3bl JaHHBIX 0 KpUCTAUIOrpapuM, KPUCTAIUIOXMMUU U
MUHEPAJIOTUM M  IPUKIAJHBIE KOMIIBIOTEPHBIC IPOrpaMMBbl JJIs ONUCAHUS KPUCTAJIMYECKHUX
TBEPABIX TEIl.

OcHoBbl MuHepasioruu u mnerporpapuu. OOLMEe CBEAECHUS O MHUHEpajax: Kiaccudukauus
MUHEPAJIOB II0 XMMHYECKOMY COCTaBy M OCHOBHBIE IIPEICTaBUTEIHM Pa3HBIX KIACCOB,
JMarHOCTHYECKUE CBOMCTBA MUHEpPAIOB (TeHe3uc, MOp(oJorsi, XMMUYECKUH COCTaB, IIBET, LBET
4epThl, 0JIECK, TBEPJOCTh, CIAWHOCTb, MIPO3PAUYHOCTh, IUNIOTHOCTh HJIp.). OnpeneneHne MUHEpanoB
no ux (uszuko-mexaHuueckuM cBoicTBaM. OOmIMe CBeAEHUS O TOPHBIX MOPOJAX: CHCTEMaTHKa
TOPHBIX IOPOJ IO T€HE3UCYy. ONHMCAHUE NPEICTABUTENEH Pa3HbIX TUIIOB F'OPHBIX MOPOJ, OCHOBHBIE
XapaKTepUCTUKU TOPHBIX MOPOJ (T€HE3UC, MUHEpAIIbHBIA COCTaB, CTPYKTYpa, TEKCTypa, TBEPIOCTb,
IUIOTHOCTb FOPHBIX Nopo). OnpesaeneHrne ropHbIX MopoJl N0 UX GU3UKO-MEXaHUYECKUM CBOMCTBaM.

4. O0beM y4yeOHOM TUCHHMILINHBI

Bun yue6Ho# paboThl B 3a4eTHHIX | B akageMuueckux
eIUHUIIAX yacax

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 3 108

1o y4e0HOMY ILIAHY

AyIuTOpHBbIE 3aHATHS: 1,33 48

Jlexuuu (Jlek) 0,44 16

[IpakTuueckue 3aHATUS 0,44 16

JIaGopatopus (J1ab) 0,44 16




CamocrosiTesnnasi padora (CP): 1,67 60

CaMocTosATenTpHOE U3YUEHUE Pa3/Ie]IOB Kypca 1,67 59,8

KonTakTHas camocTosiTensHast pabora 0,2

Buja urorosoro KOHTPOJISA: 3a4€T - -

Bun yae6HO#I paboThI B 3aueTHBIX | B acTpoHoMm.
SMHMIIAX qacax
OO0masi Tpy10€eMKOCTb AU CHUTIJIHMHBI 3 81
1o y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[IpakTrueckue 3aHATHS 0,44 12
Jlabopatopus (JIab) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
CamocrosiTensHOE H3yUeHHe pa3/eioB Kypca 1,67 44,85
KonrtakTHas camocTosiTenbHas pabota 0,15

Buja uTOroBoro KOHTpOJIA: 3a4eT - -

AHHOTaNuA padoyeil NMPOrpaMmbl TUCUHUILIMHBI
«IIpoexkTHpOBaHuUe aeTajieil MAILMH U ANNAPATOB B TEXHOJIOTUH 3AIUTHI OT KOPPO3UHU»

(b1.B.10)
1. Iean u 3aga4u U CHUATNIAHBI
Heab IMCUMIUIMHBI - HAy4YUTh CTYJIEHTOB TBOPYECKOMY TOAXOAY K BBITIOJTHEHUIO

MHXEHEPHBIX pacuyeToB Ha MPOYHOCTh, >KECTKOCTh U YCTOMUMBOCTH DJIEMEHTOB KOHCTPYKILUH,
JeTasneil ¥ y3J10B MallliH U anmaparos.

OCHOBHBIMH 3aJa4aMH JHCIHUILIMHBI, PEIICHHE KOTOPhIX OO0ecleynBaeT AOCTH)KEHHE
L[EJTH, SBIISIOTCS:

° W3YYCHHUE THUTIOBBIX AJIEMEHTOB KOHCTPYKIIMH XUMHUUYECKOTO 000PY/I0BAHHS;
° OCBOEHHE OCHOB METOJIUKH MTPOCKTUPOBAHUS;
° obecrieueHre HEOOXOJAMMOW TEXHHYECKOW HWHGOpMaIuend Uil BOCTIPUATHS

CTYZIEHTaMH psijia NOCIEAYIOMNX AUCIUILINH.

TpeboBanus Kk pe3ynbTaTaM OCBOCHUS AUCLUIIINHbI

Wzyuenune kypca «lIpukinanHas MexaHUKa» CHOCOOCTBYET HPHOOPETEHUIO CIIEAYIOIIUX
KOMIIETEHIINN

J CNoCcOoOHOCTh HaJIaXKMBATh, HACTPAUBATh U OCYILECTBIIATh IPOBEPKY 000OpYyIOBaHUA U
nporpammHusix cpeacts (ITK-6);

J CIOCOOHOCTh ~ AQHAIM3MPOBATH  TEXHUYECKYIO  JOKyMEHTallMloo,  IOoJI0upaTth
o0opyIoBaHKe, TOTOBUTD 3asIBKH Ha IpHOOpeTeHue 1 peMoHT obopyaosanust (ITK-9).

2. B pesyabTtare wu3yyeHHs] JUCHMILIMHBI oOydawumiics 10 mNporpamMmme

0akajlaBpUAaTa J0JI’KeH 3HATh:

J KOHCTPYKIIMHM, THIAXH W KPUTEpUHU pabOTOCHOCOOHOCTH JeTajeid MalluH,
cOOpPOYHBIX €UHMUII (Y3JI0B) U arperaTos;

o OCHOBBI TEOPUU COBMECTHON pabOTHI M METOJIbI pacyera JeTaliell M y3JI0B MAllluH U
anmnapaToB XUMHYECKOH TEXHOJIOTHH;

yMeThb:



J BBIIIOJIHATh U YWUTaTh TEXHUYECKUE CXEMbI, UYEPTEXKHU U ICKHU3bl AETajei, y3JI0B U
arperaToB MaIlliH, COOPOYHBIX YEPTEKEH U YepTeXH OOIIEero BUIA;

J MPOU3BOJUTh pacueThl MO OCHOBHBIM KPUTEpUSM PaOOTOCIIOCOOHOCTH U
KOHCTPYMPOBaHUs JE€TaJC MallluH;

J IIPOU3BOJIUTh PACUETHI U KOHCTPYMPOBAHUE JETANEH MAIIMH U MEXaHU3MOB C Y4ETOM
IIPOU3BOJICTBEHHON TEXHOJIOIMH U IKCIUTyaTalluH;

BJIAJ1€Th:

L4 HaBbIKaMU KOHCTPYHUPOBAHUA U TCXHUYCCKOI'O TBOPUYECCTBA,

L4 ImpaBujIaMH1 MOCTPOCHUA TCXHUYCCKUX CXEM U ‘-IGpTC)KCﬁ;

L4 OCHOBHBIMM MCTOAAMHU pPaCUCTa MW HNPOCKTHPOBAHUA MCXAHUYCCKUX Y3JIO0B H

AIIEMEHTOB TEXHHKH.

o Kpartkoe conepxanne TUCIUTLIHBL:

Moayab 1. «Pacyer XMMHYeCKOro ammapara ¢ MeXaHHYeCKHM IepeMelInBaloIIM
YCTPOMCTBOM).

[To Bcem aTamam KypcoBOTO MpOEKTa OQOpMIISeTCS eAWHas TOSCHUTENbHas 3ammucka. B
MOSICHUTEINILHYIO 3aIMCKY BKITIOYAIOTCS MMPOEKTHBIC W MIPOBEPOYHBIE PACUETHI THIIOBBIX 3JIEMEHTOB B
COOTBETCTBHUH C JCUCTBYIONIMMH METOIHKaMHu. [Ipor3BoauTCs:

1) BBIOOp KOHCTPYKIIMOHHBIX MAaTEPHAJIOB;

2)pacyeT OCHOBHBIX F€OMETPUYECKUX pa3MEPOB amrapara,

3)pacyer TOJIIMH CTEHOK armapaTa U pyOaIiku;

4)noxbop MpHUBOIA;

5)pacuer ¢uiaHIIEBOTO COCANHEHHUS KPBILIKH C KOPITYCOM ariapara,

6) pacueT Bajia MEIIAIKHA HAa BHOPOYCTOMYHMBOCTD M IPOYHOCTH;

7)moa0op u pacyeT My(ThI;

8)mo100p M pacyeT YO THEHHS.

Moayab 2. «UepTesk 0011ero BUAA anmapara.

Boimonnsiercss yeprex oOmiero BuAa ammapaTa ¢ BUIAMH, pa3pe3aMu, CEUYECHUSAMU U
BBIHOCHBIMH JJIEMEHTaMH, JAIOIIMMHU IOJIHOE MPEJCTaBIeHHE 00 ero ycTpoiicTBe M IpPUHLIUIE
paboTel. YepTexk oOuiero Buaa anmnapara CoaepKuT:

1. N3obpaxenne ammapara (BUABI, pa3pe3bl, CCUYCHHS, BBIHOCHBIC JJIEMEHTHI),
coJiepKalue OKOHYATEIbHBIE KOHCTPYKTUBHBIC PEIICHHUS.

2. OCHOBHBIE Pa3MepBHl.

3. Pacnonoxenue mrynepos, Jitoka, Orop arnrapara.

4, Tabnuily Ha3HAYEHUS INTYIIEPOB B arnapare.

5. TeXHHUYECKYI0 XapaKTEePUCTHKY M TEXHUYECKUE TPEOOBAHUS K HEMY.

Ha BTOpOM JHMCTE BBINOJHSAIOTCS YEPTEXKU COOPOUYHBIX CIUHUIL W Jerajieil. Ueprexu
BBITIOJTHSIOTCS Ha JrcTax popmara Al.

KypcoBoii mpoekT ABIeTCs caMOCTOSATENBHON PabOTOM CTYIEHTa, KOTOPBI HECET MOJIHYIO
OTBETCTBEHHOCTh 32 €€ KauecTBO (MPaBMJIBHOCTh pacyeToB, OQOpPMIICHHE YepTexkei) u
CBOEBPEMEHHOCTh BBITIONHEHHS Bcex dSTamoB paboT. IIpemomaBatens — pyKOBOAWUTENHh IMPOEKTA
HampaBysgeT pabOTy CTyAEHTa, KOHCYIbTUPYET IO HESICHBIM BOMPOCAM, OTpPEAENseT CTeNeHb
3aBEpUICHHOCTH OTAENIbHBIX ATAOB MPOEKTHPOBAHUS.

O0beM y4eOHOI AUCHUNIMHBI

B 3auerHnix | B akagewm.
eIUHULIaX qacax

OO0mas TpyA0eMKOCTb JMCIHILJIMHBI 110 Y4eOHOMY IIaHY 3,0 108




AyAUTOpPHBbIE 3aHATHS: 0,44 16

Jlexuu (JI) - -

[Ipaktuueckue 3ausarus (113) 0,44 16

CamocrosiTtesnnnasi padora (CP): 2,56 92

Buja xoHTpoJs: 3a4eT / 3k3aMeH KypcosBoii
npoext/
3auer c
OLICHKOM

B 3augerssix | B acTpon.

SIIMHUIIAX qacax

OO01mast TPy10eMKOCTh THCHHUIIIMHBI 10 Y4eOHOMY MJIaHY 3,0 81

AyIMTOpHBIE 3AHATHS: 0,44 12

Jlexuuu (JI) - -

[IpaxTrueckue 3anstus (113) 0,44 12

CamocronTesnnnasi padora (CP): 2,56 69

Bua xkoHTpoJisi: 3a4eT / 3k3aMeH Kypcogoii
npoekt/
3auer c
OLICHKOM

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHbBI
«JlabopaTopHbie padoThl M0 GU3MYECKOH XMMUN KOPPO3UOHHBIX mpoueccoB» (b1.B.11)

1. lean u 3202494 TUCUMIJIMHBI
Henp AUCHUIUIMHBI — O3HAKOMUTH M PACKPBITh BO3MOXXHOCTH OCHOBHBIX 0a30BBbIX

AKCIEPUMEHTAJIbHBIX METOA0B (PU3MUECKON XUMUM, HAYYUTh CTYACHTA BUACTH OOJACTH U IPEICIIbI
MPUMEHEHHSI TUX METOJOB HCCIIEIOBAHUS, YETKO MOHUMATh WX MPUHIMUIIHAIbHBIE BO3MOKHOCTH U
OTpaHUYEHUS MPU PELICHUN KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a/1a4.

3agauu W3y4yeHUsS ITUCIHUIUIMHBI CBOJATCA K (DOPMHpPOBAHUIO y CTYIEHTa TBOPYECKOIO
MOAX0Jla K DPAa3BUTUIO HABBIKOB (PU3UKO-XMMUYECKOTO HCCIIEIOBaHUS, T'PAaMOTHOM MOCTaHOBKE
1ab0paTOpPHOTO HCCIEIOBAaHUS U HAXOXKJEHUIO MyTed ero peaju3alud, aHaau3a U 0000IIeHus
MOJIy4YE€HHBIX SKCIEPUMEHTAIbHBIX PE3yIbTaTOB.

2. B pe3yabtare u3ydeHusi Kypca «J/Ia0opaTopHbIii NPAaKTHKYM 1O (U3HYECKOI
XMMMU» CTYEHT /I0JIZKeH:

Oénaoamps cnenyromumu npodeccuoHanbHbIMU KomnereHuusamu (11K):

-CIIOCOOHOCTBIO MPOBOJUTH CTAaHIAPTHBIE M CepTU(UKALMOHHBIC HCIBITAHUS MaTEpPHAJIOB,
U3JIeMi ¥ TexXHoJIoTHueckux mpoieccos (ITK-17);

— CIOCOOHOCTHIO UCTIONB30BATh 3HAHHE CBOMCTB XUMUYECKUX DIIEMEHTOB, COCTUHEHUMA
¥ MaTepHaioB Ha UX OCHOBE TS PEIIeHHs 3a1a4 mpodeccrHoHanbHoi aestensHocTr (ITK-18);

— TOTOBHOCTBIO MCIONB30BaTh 3HAHUS OCHOBHBIX (PU3UYECKHX TEOPUH Ui pEIICHUS
BO3ZHMKAIOMINX (PU3MUECKUX 3a][a4, CAMOCTOATEIBHOTO MPUOOpPETeHNUs (PU3NUECKUX 3HAHUMU, IS
MOHUMAaHUS IPUHIIUIIOB PabOTHI MPUOOPOB U YCTPOICTB, B TOM UYHUCIIE BBIXOSIINX 32 MPEIebl
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19).

3namo:




— TPUHIUIBI pa0OTHl M CXEMBI HCIOIb3YyEMBIX H3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOXHOCTM METOJOB CHEKTPOXMMHUHU JJIsi TPOBENEHUS KAYECTBEHHOTO W
KOJIMYECTBEHHOI0 aHAJIM3a XUMUYECKUX CHCTEM, OIPENEICHUS TEPMOJMHAMUYECKUX CBOMCTB
XMMHMUYECKUX BEILECTB;

— KOHJIYKTOMETPUYECKUH M  IMOTEHUMOMETPUYECKMM  METOJbl  HAXOXACHHUS
TEPMOJMHAMHYECKMX  XAPAKTEPUCTHK  AJIEKTPOJIUTOB (aKTUBHOCTEW H  KOA(D(HUIMEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOLMALINY, TEPMOAMHAMUYECKUX XapaKTEPUCTUK PEAKIIUH);

—  (U3UKO-XMMHUYECKHE METOJbl MCCIIEOBAHUS M aHaim3a (Ha30BBIX PABHOBECHH B
OJTHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX, ITyTH MOCTPOEHHs (Da30BBIX AUArpaMM COCTOSHHS,

— OKCIIEPUMEHTAJIbHBIE METOJIbl W3YYEHUs KUHETUKH XMUMHUUYECKUX PEaKIui, criocoObl
OIIpeIEeNIeHUsI KOHCTAHT CKOPOCTEM U MOPAIKA XMMUYECKUX PEAKIIUM.

—  KaJIOPUMETPUYECKHE METOJbl ONpeAeNeHUs TEIUIOEMKOCTH, TEIUIOBBIX 3((EKTOB U
JIPYTUX TEPMOXUMUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemo:

— MPUMEHSATh TEOPETHYECKHE 3HAHUS U DKCIEPUMEHTAIbHbIE METOJbl HCCIIEIOBAHUS
($u3nuecKoi XMMUU IPU PELIEHNH NPOPEeCCHOHANBHBIX 33/1a4;

— chopmynmupoBath MpodieMy ¥ OOOCHOBATh BHIOOP IKCMEPUMEHTATHLHOTO METO]Ia
UCCIIeIOBaHUS, IOCTABUTh LIETU U 33/1a4U U HAMETUTH IYTH UX JOCTUKECHHUS,;

— TMPOBECTH MaTEeMaTHYECKyl0 O00pabdOTKy SKCHEpUMEHTaJIbHBIX JaHHBIX Ha 0aze
TEOPETUYECKUX 3HaHUU N0 (PU3NUECKON XUMUU;

— TMPEACTaBJIAThH JaHHbIE JJAOOPAaTOPHOIO HCCIENOBaHUS B rpaduueckod ¢opme u Ha
OCHOBE IMOJIy4EHHBIX 3aBHUCHUMOCTEH OMNpPENENsATh COOTBETCTBYIOIIME TEPMOJUHAMUYECKUE H
KUHETHYECKUE XapaKTEePUCTUKN XMMHUECKOW CUCTEMBI U XUMHUYECKOTO MpoLecca;

— IPOBOJUTHh AHAIM3 M KPUTHYECKH OLICHHMBATH IOJIYYEHHBIE 3KCIIEPUMEHTAJIbHBIE
JTaHHBIE, 000011aTh U Je1aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJIOB (U3NYECKOM XUMUU [UIs
peleHs] KOHKPETHBIX MCCIIeI0BATENbCKUX 3a/1a4;

— DOKCIEPUMEHTAJIbHBIMM  METOJaMH  MCCJIEOBaHUSA  COCTOSIHMSI ~ XMMHUYECKOTO
paBHOBECHUS M KHHETUKU XMMHUYECKOTO IIpoliecca.

— npuemMamMu 00paOOTKM IOJIyYEHHBIX ONBITHBIX [JaHHBIX Ui BBISABICHUS MU
YCTaHOBJICHHUsI B3aMMOCBS3€ll MEXAy TEepPMOJAMHAMHYECKUMH CBOHCTBAMU M (PU3MUYECKUMHU
napameTpamHu Iporecca;

— 3HAaHUSAMHM OCHOBHBIX 3aKOHOB ()M3MYECKOHM XHMHUHM [UI1  COJAEp)KaTeIbHOU
UHTEpIpPETalMK NOJYYEHHBIX SIKCIIEPUMEHTAIbHBIX PE3Y/IbTATOB.

3. Kpartkoe coagep:xanue TUCHHILIAHBI

[IpumeHeHnne  MeTo0B  (PU3MKO-XMMUYECKOTO  MCCIEJOBAaHUS  JUId  OIpE/esIeHUs
TEPMOIMHAMUYECKUX U KHHETHYECKHUX XapaKTEPUCTUK XUMUUECKUX CHCTEM.

CnexkTpoxumMu4eckue MeTOAbl HMccJaegoBaHus. KadecTBEHHBI aHaiM3 BellecTBa
(ompeneneHne MEXBbSAECPHBIX PACCTOSHUM, MOMEHTOB HHepuuu MoJekyn). OrmnpeneneHue
KOJIMYECTBEHHBIX  XapaKTePUCTUK  (CTEMEHH  JOUCCOLMALlMM M KOHCTAHTBl  JTUCCOLMALUU
IEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

JJIeKTpOXMMHYecKHe MeToAbl mcciaenopanus. Konaykromerpusi.  OnpeneneHue
KOHCTAHTBl JIMCCOIIMAIIMM  cJab0ro 3JIEKTPOJINTA, CTENEHH JIUCCOLMALUH, DICKTPUUYECKON
NPOBOJUMOCTH  INpH  OECKOHEYHOM  pa30aBiICHWHM  KOHIYKTOMETPUYECKHMM  METOJOM.



IMoTeHuuomerpusi. OnpeieneHrHe TEPMOANHAMHYECKUX XapPaKTEPUCTHK XUMHYECKOW pEaKIuu
(AH®, AG®, AS°), Temneparyproro kodpdunmenta IJIC (dEO/dT ), craumaptaoii DJIC (E°),
U3yUeHHE BIUSHUS J00ABOK Ha TIOTEHIIHAT JICKTPO/IA.

da30B0e paBHOBECHE B OJHOKOMIIOHEHTHBIX cHMcTeMaX. PU3HKO-XUMHYECKHIl aHAJIM3.
N3ydeHne 3aBUCHMOCTH CBOWCTB CHUCTEMbI OT €€ cocraBa. KpuBbie oxnaxaeHus. OnpenencHue
COCTaBa DBTEKTHYECKOM cMmecH. IlocTpoeHHe auarpaMM KHIIEHHS W JHarpaMM IUIAaBKOCTH ISt
OuHapHbIX cucTeM. OrpaHMYEHHAS PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMAX.

XuMu4ecKkoe paBHOBecHeE.
TEIIOBOTO (P (PeKTa XUMUIECKOM PEAKIIMH Ha IPUMEPE PEAKIHI PA3I0KEHHSL.

OnpeﬂeﬂeHHe KOHCTAHTbl XHUMHUUYCCKOI0O pPAaBHOBCCHUA U

Tepmoxumust. Kajopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KAJIOPUMETPUIECKUM METOIOM.
4. O0beM yueOHOM THCHHIIINHBI
B 3a4eTHBIX | B akajaem.
eIMHUIAX yacax
OO0masi Tpya0eMKOCTh AWUCHMIUIMHBI IO Yy4eOHOMY 3.0 108
IVIAHY
AyIUTOPHBbIE 3aHATHSI: 0,89 32
Jlaboparopus 0,89 32
CamocrositeabHas padora (CP): Buabl yueOHoi 76
padoThbI
Bua koHTpoOJISA: 3a4eT / IK3aMeH - 3a4yerT
B 3a4€THBIX | B aCTpPOH.
eIMHULAX yacax
O0masi TpyaoeMKOCTh JMCHMILVIMHBI IO Yy4eOHOMY 3.0 81
IUIAHY
AyauTOpPHBbIE 3aHATHS: 0,89 24
JlaGopaTtopust 0,89 24
CamocrositeabHas padora (CP): Buabl yueOHoi 57
padoThI
Bua xoHTpOJIA: 3a4eT / 3K3aMeH - 3a4er

AHHOTANUA padoyeil MPOrpaMMbl THCUUILITHHBI
«AHCTpyMeHTA/IbHbIE METOABI XHMHYECKOT0 AHAJIN32 B TEXHOJIOTHH 3AIIUTHI OT
koppo3um» (b1.B.12)
1.Ilesu 1 3a1a4U AUCHMITIUHBI
Lens npuoOpeTeHue rpymnmnam
MHCTPMEHTAJbHBIX ((PU3NKO-XUMHECKHX) METOA0B xumuyeckoro anamusza (MMXA), wnauboiee

JTUCLUIUIAHBL oOyJaromMUMHUCS 3HAHUM 1O  OCHOBHBIM
IIMPOKO NMPUMEHSEMBIX B MPOMBIIIJICHHOCTH U MCCIIE0BATENbCKON padoTe, a TakkKe KOMIETEHIHH,
HEOOXOJUMBIX XHMHUKaM-TEXHOJIOT'aM BCEX CHEIHAIbHOCTEH Ul peleHHs KOHKPETHBIX 3aj1ay
XMMHMUYECKOTO aHAJIN3a.

2. B pesyabTare 0CBOCHUSI TUCHHUILINHBI 00yYAIOIIUICA JOJIKEH:

OBJIAJCTh CICAYIOIIMMH KOMIICTCHIIMSIMU .



- CIOCOOHOCTHIO TPOBOJWTH AHAU3 CHIPbS, MAaTePUAIOB M TOTOBOW MPOIYKIIMH, OCYIIECTBISATH
oreHKy pe3ynbratoB ananu3a (I1K-10);
- CIOCOOHOCTBIO MJIAHUPOBATH M TIPOBOIUTE (PU3UUECKUE U XUMUYECKUE IKCIIEPEMEHTHI, IPOBOIUTH
00paboOTKy pe3ysbTaTOB W OLIEHWBATHL TMOTPEIIHOCTH, BBIIBUTATh THIOTE3bI M U YCTAHABIMBATH
CPaHUIBl UX TMPUMEHEHHS, NMPUMEHSTh METOJbl MAaTeMAaTHYE€CKOTO0 aHaiu3a M MOJICIUPOBAHMS,
TEOPETUYECKOTO M IKCIepeMeHTanbHoro uccienoanus (I1K-16);

- TOTOBHOCTBIO IPOBOJUTH CTAHAAPTHBIC M CePTH(PHUIIMPOBAHHBIC WCIBITAHHS MAaTEPHAJIOB,
u3JIeui ¥ TexHosiornueckux npoueccos (I1K-17);
3namo:
— TEOpETUYECKUE OCHOBBI MeTOJI0B UMXA;
- IpoLecchl POPMUPOBAHUS AHATUTUIECKOTO CUTHANA B pa3nndHbiXx UMXA;
— paccMOTpEHHUE MPUHIIMIIOB U3MEPEHUH B CTAHIAPTHHIX MPUOOpPax;
— ocHoBbI MeTpoJsiorun UMXA B cootBercTBUM ¢ pexomenaanusmu MFOITAK.—
Ymemos:
- IPUMEHSTh TPHUOOPETCHHBIE TEOPETUUECKHE 3HAHUS U TPAKTUUECKUE HABBIKU B TIPO-
(heccroHaIBHOM NEATENBHOCTH I PEIICHUS] KOHKPETHBIX XUMUKO-aHATUTUYECKUX 3a-
nad;
Bnaoemp:
- metononorueit UMXA, mIMpoKo UCIOJIb3yEMBIX B COBPEMEHHOM aHAIUTUYECKOM IPAK-
THKE;
- CUCTEMOM BBIOOPA METO/1a KAYECTBEHHOTO M KOJMYECTBEHHOTO XUMHUUECKOTO aHAIIN3a,;
- OLIEHKO} BO3MOKHOCTEW METO/1a aHalln3a;
- OCHOBHBIMH CITOCOOAMH METPOJIOTHYECKON 00pabOTKH pe3yIbTaTOB KOJTMYECTBEHHOTO
XUMHUYECKOTO aHAIN3A.

3. Conep:kanue Q¥ CHUNINHbBI
O6mras xapakrepuctika UMXA. OCHOBHbIE MCTOYHHMKH TOTPEIIHOCTEH pPE3ylIbTaTOB aHAIM3a H
crocoObl ux orneHkn. OleHKa mpeena oOHapy)KeHUs ¢ ucrmosb3oBaHueM (opmynsr Kaiizepa u
CTaHJIApTHOTO OTKJIOHEHUSI MUHUMaJbHOTO AeTekThupyeMoro curdaia no MIOITAK. Jluneinnsii
IMamna3oH  ompeenseMbix — KoHueHTpanuil. CranpapTHbele o00pa3bl  cocTaBa. (OCHOBHBIE
AQHAJIMTUKOMETPOJIOTMYECKUE XapaKTepUCTUKH METOJOB U PE3y/lbTaTOB aHalln3a, CIOCOOBI HX
OLICHKH: Ipeaena OOHapyxeHHs, KOd()(UIHUEHT YyBCTBUTEIBHOCTH, TpAHUIIBl JIHAIlla30HOB
ONPENIENAEMbIX COJEPKAHUM, CEIEKTUBHOCTb, NPELU3UOHHOCTb, IMPABHIBHOCTH, JKCIPECCHOCTD.
Metonasl mpoO00TOOpa, pa3aeneHus 1 KOHIICHTPUPOBAHUS BEIIECTB.
Metonmonorus UWMXA. IlpueMbl KOJIMYECTBEHHBIX U3MEPEHHI (METOA TPpagyHpOBOYHOMN
3aBUCHMOCTH,. BHEIIHETO M BHYTPEHHEro CTaHJIapTa, MeToJa J00aBOK). AHAIUTHYECKHE U
METPOJIOTHYECKHE XapaKTEPUCTHUKU Pa3IMYHBIX HWHCTPYMEHTaJbHBIX MeToNoB. [loHsTHe 00
aTTecToBaHHOUM MeToauke. [IpoGieMbr BeIOOpa Merona ananuza. O6o6meHHbie cBenenus o 'OCT P
NCO 5725 (2002).
OO1mas xapakTepuCTHUKa CIIEKTPATbHBIX METOJIOB aHanu3a. Kinaccudukaius cneKkTpaabHBIX METO/I0B
aHanu3a. [lomyyeHne  XMMHKO-aHAJUTUYECKON  HWHPOpMAIMM  TpPU  B3aUMOJCHCTBUH
ANIEKTPOMArHUTHOTO U3JyYEHUsS C BEIIECTBOM. ATOMHas M MOJIEKYJSIpHAsl CIEKTPOCKOMHUS.
AOGCOpOLIMOHHBIE U YMIUCCHOHHBIE METO/IbI aHAJIH3A.
ATOMHO-?MUCCUOHHBIA CIEKTPAJIbHBIA aHANN3. TeopeTHYecKue OCHOBBI aTOMHO-3MHUCCHOHHOTO
CIEKTpanbHOrO aHanm3a. VCTOuHMKM BO3OYXKIeHUS CIeKTpoB. KauecTBeHHas XapaKTepHCTHKA
AHATMTUYECKOTO curHana. IHTEHCUBHOCTh CHEKTPAJIbHBIX JIMHUM KaK Mepa COAEep>KaHUsI SJIEMEHTA B
npobe. DaKTopskl, BIUSIONINE HA MHTEHCUBHOCTh CIIEKTPATbHBIX JTUHUNA. CHeKTpaabHble MPUOOPHI U



CrocoObl PETHCTPALMU  CIEKTPa. pacmu(poBKa SMHUCCHOHHBIX CIEKTPOB M HUACHTU(DHUKAIHS
3JIEMEHTOB 0 MX CIEKTpaM. ATOMHO-3MUCCUOHHBIN aHAIW3 C MHIYKTHUBHO CBSI3aHHOM IIa3MOM.
KonnuectBeHHbIN aHanm3. ATOMHO-3MHCCHOHHAs (OTOMETpusi IIaMeHH. | a30Bble IIaMEHa Kak
BUJIl HU3KOTEMIIEPAaTypHOH Iu1a3Mbl. biok-cxema miamMmeHHoro ¢oromerpa. Bo3zmokHocTH Metona
U ero OTpaHuYeHUsl. AHMOHHBIM U KaTHOHHBIN 3 dexTsl. O0n1acTH MpUMEHEHUS.
ATOMHO-abcopOIoHHast crekTpoMeTpus. OOmas XapakTepUCTHKa METOJa M aHAJUTUYECKOTO
curHana. lloryomenne SIEKTPOMArHUTHOTO W3JIy4eHHsI CBOOOJHBIMH aTroMaMu. biok-cxema
npubopa. MIcTouHMKH MOHOXpOMaTH4YecKoro nnydenus. CriocoObl atomuzanmu npoosl. CpaBHEHHE
AQHAJIUTUYECKUX XaPAKTEPUCTUK METOJIOB aTOMHON a0COPOLIMU U AaTOMHON AIMHUCCHH.

AHanuTudeckas  MOJIEKYJSIpHass ~ CHEKTPOCKOIMsA.  MeToapl  ONTHYECKOM  MOJIEKYJISIPHOMN
CHEKTPOCKONUHU. XapaKTepUCTHKA aHAJIUTUYEeCKoro curHaiua. llorjomieHue 3a€eKTpOMarHUTHOTO
U3ITy4eHUs] MOJIeKyJaMH. ODJEKTPOHHbIE MNEPEeXOJbl U CIEKTPhl IMOIVIOMIEHUS MOJEKYJd. 3aKoH
byrepa-JlamGepra-bepa. Mousipubiit  koadduiuent nornomnieHuss. CrnekTpohOTOMETPUUECKUN |
¢doToMerpuueckuid aHanu3. ONTUMU3ALKS YCIOBUIM aHATMTHUECKUX omnpeaeneHuil. OTKIOHEHUS OT
3akoHa byrepa-Jlambepra-bepa. Amnmapatypa mis crnekTpo- U (OTOMETPUUYECKUX H3MEPEHUH.
TouHocTh pe3ynapTaToB (QoTOMeTpuyeckux onpeneneHuil. JuddepenunanpHas GoTOMETpHUs.
MeTo bl crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUSI.

Onyopumerpuuecknii  aHanu3. [lpupoma  aHATUTHYECKOTO  CUTHaNAa  (UIyOpECHECHIIMH U
dochopecieniinu.  KBaHTOBBIA W DHEPreTUUECKUM BBIXOABL. DakKTOpHI, BIUSAIOIMIME Ha
MHTEHCUBHOCTh (piryopecuieHInd. TemMneparypHoe U KOHI[EHTPAIMOHHOE TYIIeHHE (PIIyopeCleHIINH.
3epkanpHasi CHMMETPHsI CIEKTPOB TMOIJIOIIEHUS M HcrnyckaHus (mpaBwio JleBmmHa). 3akoH
BasuioBa. Cxema Quyopumerpuyeckux u3MepeHuil. BpiOop mNepBHYHOTO M BTOPUYHOTO
cBeTopmIbTPOB. ['pagynpoBoUHast 3aBUCUMOCTh U KOJTMYECTBEHHBIHN aHAu3.

TypouaumeTpuuecknii 1 HeeroMeTpUIECKU METObl aHau3a. PaccesHue cBeTa TUCTIEPCHBIMH
cucremaMu. CBSI3b ONITHYECKOM MIIOTHOCTU TUCTIEPCHOM CUCTEMBI C KOHIIEHTpAUEH ONpeeasieMoro
BemecTtBa. KoapduiumeHT MyTHOCTH CHCTEMBL. TeopeTHYecKHe OCHOBBI TYPOHUAMNMETPHH H
Hedenomerpun. YpaBHeHue Panes. CpaBHuTENbHas XapaKTepUCTHKA aHATMTUYECKHX CHUTHAJIOB B
TypouauMerpun 1 Hedernomerpuu. TpeGoBaHus, MPEABABIIEMbIE K UCIOJIB3YEMbIM aHATUTHUYECKUM
peakuusm.

OOmiasi xapakTepUCTUKA OJEKTPOXMMHYECKUX METOJOB aHajiu3a M HX KiIaccu(UKaIus.
Knaccudukanuss 51eKTpoJOB B AIEKTPOXMMHYECKMX MeTojax aHanuza. [lomspusyemble u
HEMOJSIpU3yeMble 3JEKTpoabl. Mcronb3yeMmble XUMUYECKHE M DJIEKTPOXUMHYECKUE DPEaKLUU,
TpeOoBaHuUs, IPeabIBIsIEMbIe K 3TUM peakiusM. Bo3moxxknoctu DXMA.

Konngykromerpust W KOHIyKTOMETpHYeckoe TuTpoBaHue. OOmas XapakTepUCTHKa METOJa.
AHaJIUTUYECKUN CHUTHAJl B KOHAYKTOMETPUU. YJElbHAs M SKBUBAJICHTHAs 3JIEKTPONPOBOIHOCTD
pacTBOpOB AJEKTPOJIUTOB. [ToaBuxKHOCTH MOHOB. [Ipsimas KOHJIYKTOMETPHUS u
KOHJIyKTOMeTpuueckoe TuTpoBaHue. Kpusbie TuTpoBaHusA. PakTOpbl, BIUAIONIME HA BHUJ KPUBBIX
TuTpoBaHus. IIpuHUIMNMANbHAs CXeMa YCTAHOBKM [UIsi KOHAYKTOMETPUYECKUX H3MEPEHUH,
UCIOJIb3yeMBbIE 2JEKTpoabl. Bo3moxkHocTH Metoma. Ilpumeps! onpeneneHuid. BricokodacToTHOE
TUTpOBaHHE. BO3MOXKHOCTH MeTOAA.

[ToTeHIMOMETpHS ¥ TOTEHIIMOMETPUYECKOE TUTPOBaHKUE. VHIMKATOPHBIE IEKTPOIBI U DIIEKTPOIbI
cpaBHeHus. lloTeHnman snexTpoja Kak aHanuTUdeckuil curHain. Monomerpus. JIoHHaHOBCKMM U
middy3nonnsii noreHumansl. Kiaccupukanuss HMOHOCENEKTHBHBIX 3JIEKTPOJOB. Y paBHEHHUE
Hukonbsckoro-OizeHMana. MeTopl KOJIMUYECTBEHHBIX ONPEACIECHUN M YCIOBUS MX NPUMEHEHHS.
[Ipsamas norenumomerpus (pH-MeTpust, nonomerpus). BozmoxxHocTH MeToaa. MeToibl TUTPOBAHUSL.
O06paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHHUSL.



Bonbramnepomerpuyeckne Metonsl aHanuza. Kiaccuueckas mnomsporpadus. Ilonsipo-rpammsl.
Wnurtepnperanust  nonsiporpamM.  OCTaTOYHBIM M KOHJIEHCAaTOPHBIM  TOKM.  YpaBHEHHUE
noJisiporpaduueckoi BomHbl [ efipoBckoro-Nnpkosuya. [loTeHIMAN MOTYBOJHBI KaK KaueCTBEHHAsS
XapaKTepUCTUKA AHAJTUTHYECKOTo CUrHana. Beibop u HasHadeHue mnosssporpaduyueckoro (ona.
[Ipenenpublil 1M GY3MOHHBINA TOK KaK KOJMYECTBEHHAsI XapaKTEPUCTHKA aHATMTHYECKOTO CUTHAJIA.
AmnepoMerpuueckoe TuTpoBaHue. OOIIas XapakTEepHUCTUKAa METOJa U AHAJUTHUYECKOIO CHUTHAala.
Bri6op ycnoBwmii amMmnepoMeTpuueckux n3Mepenuil. [lpuHImnmanpHas cxema aMIepoMeTpUdecKoro
tutpoBanus. Kpuseie TuTpoBanus. IIpruMepsl NpakTUUECKOTO UCIOIb30BAHUS METOA.
Kynonomerprueckuii METOI aHAIM3a

Knaccugukanus meTo0B KynmoHoMeTprud. KoaruecTBO eKTpruyecTBa KaKk aHATUTHYECKUI CUTHAIL.
[Ipsimas KynoHOMeETpUs M KyJOHOMETPHUYECKOE TUTpOoBaHUE. Pacder kosmyecTBa 3JIEKTPUYECTBA,
3aTPaueHHOT0 Ha AJEKTPOXMMHUYECKYI0 peakuuio. KynoHomerpuueckoe TuTpoBaHue. Boibop Toka
anekrtposnusa. llpuHuMNuanbHasE cXemMa YCTaHOBKM Ul KYJOHOMETPUUYECKOTO THUTPOBAHUA.
[IpakTHueckoe NMpuMEHEHHE METO/a. DJIEKTporpaBUMeTpudeckuil ananus. OO0mas XapakTepucTHKa
METO/1a U aHAJIMTUYECKOIO CUTHAJIA.

Obmas XapakTEepUCTUKA  XpoMmaTorpauueckux  METOJOB. Teopetnueckue OCHOBBI
xpomaTorpaduueckux MeTrofoB. Xpomarorpamma. [lapamerpsl ynepkuBanusi. KauecTBeHHass u
KOJIMYECTBEHHAsl XapaKTEPUCTHKU AaHATUTUYECKOrO0 CHUTHajga B KOJIOHOYHOM XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMmaTtorpaduueckoro mnpomecca. Kiaccudukanus MeTos0oB
XpomaTtorpauu TO arperaTHOMy COCTOSIHMIO (a3, M0 MEXaHH3My pa3jeleHuss U CHocoOy
odopmiteHust mporiecca. CTeneHp pa3aeneHus U KpUTEepUil CeleKTUBHOCTU. Kpurtepuil pa3aenenus.
OnTuMm3anus MpoieccoB pasneneHus: cmecerd Bemects. Koaddumment pacnpenenenns. OCHOBHOE
ypaBHeHHe xpomatorpaduu. CBsi3b (HOpPMBI BBIXOJHOW KPUBOM C HM30TEPMOUN pacmpeneicHUs B
KOJIOHOYHOW xpomarorpaduu. BreicoTa, SKBHBaJeHTHas TEOpETHUYECKOW Tapenke. KuHernueckas
Teopusi Xxpomatorpaduu. YpasHenue Ban-Jleemrepa.

lazoxxuakoctHass xpomarorpadus. OOmias xapakrepucTuka MeToaa. [IpuHIHMMHMaNbHAs cxema
razoBoro xpomarorpada. YCTpOHCTBO H Ha3HaueHHE Yy3JI0B xpomarorpada. TpebGomanus,
MpeIbsBIsEMbIe K HEMOJBIKHOM M TOJBMXKHOU (azam. Jlerekropbl. Metoasl HUACHTH(PHUKAIIUU
BEILIECTB B ra3oBoil xpomarorpaduu. Haentudukanus KOMIOHEHTOB pa3JeisieMbIX CMeceil ¢
MOMOIIBI0 JIOTapU(PMUUECKUX HHIEKCOB yaepkuBaHUs. CrocoObl KOJIMYECTBEHHOTO aHaIu3a.
[IpuMepbl MpakTUYECKOTO UCIIOIb30BAHMSI Fa30BOM XpoMaTorpaduu.

Kunkocrnas  xpomarorpadus. Kiaccuduxamuss METOIOB  KHMIKOCTHOW — XpomaTorpaduu.
Ocobennoctu BOXX. [MpunnunuansHas cxema KUIKOCTHOTO Xpomarorpada. Tumbl 1eTeKTOpOB B
BOXX. JKunkoctHoancopbumonnas BOXX. HopmanbHo-(a3oBeiii u  o0parieHo-(hazoBblii
BApUAHTBI: COPOEHTHI, OJIIOCHTHI, pasJenseMble BemiecTBa. YpaBHeHue Hokca. Meromabl
UICHTU(PUKAIIMM BEUIECTB W KoJIW4yecTBeHHOTO aHanm3a B BOXX. Ilpumepsl mpakTuueckoro
ucnosnb3oBanuss BOXX. PacnpenenurenbHas Oymaxknas xpomarorpadus. KauecTBennas wu
KOJIMYECTBEHHAsl XAapaKTePUCTHKH aHaJIUTHYecKoro curHana. O6nacte mnpumeHeHus. [enb-
xpomarorpadus. I[ToasmwxkHast n HenmojBuxkHas ¢as3bl. OOIIee ypaBHEHHE, ONUCHIBAIOLIEE MPOLIECC
renp-xpomatorpaguu.  Bo3moxHOocTHM — remb-xpomatorpaduu.  IIpumepbl  mpakTHYECKOro
ucrnojb3oBaHus. MoHooOMeHHass M HMOHHas xpomarorpadus. TpeGoBaHus, HpeabsBIseMble K
peakuusM HOHHOro oOMmeHa. OcoGeHHOCTH MOHOOOMEeHHO Xpomarorpadguu. KoHcTaHTa MOHHOTO
oOmeHa. M3orepMbl MoHHOrO ob6meHa. KaTtmoHuTsl M aHHOHMUTHL. Ko3(hHUIMEHT ceneKTHBHOCTH.
Honnas xpomatorpagus. biok-cxema nonHoro xpomarorpada. Paznensroniye 1 KOMIeHCallMOHHBIE
KOJIOHKH. AHQIUTUYECKUE BO3MOKHOCTH METO/1A.

ABTOMATMYECKH M aBTOMAaTU3MPOBAHHBIM aHamu3. [lpyrue Meroapl aHanu3a. JluckperHble



aBTOMaTuyecKue aHanu3aropsl. IlpuHnun npelictBus. HenpepelBHBIM IMPOTOYHBIM aHAIU3 H
MIPOTOYHO-MHKEKIIMOHHBIA aHanu3. [loHsTHe 00 aHATMTUYECKOW Macc-crekTpomMeTpuu. CyIHOCTb
MeTo/1a. AHaIIU3 OPraHUYECKUX BEIECTB. DJIEMEHTHBIN aHaIU3.

4. Pa3zaennl IUCHUININHBLI 1 BUABI 3aHATHIA

Bunpsl yaeOHOI paboThI O6beMm
B 3auernbix | B akagemuueckux | B actpoHOMUYECKHX
SIMHHIIAX gacax gacax
OO0mas Tpy10eMKOCTh 3 108 81
AUCHUILTAHBI 10 Y4e0HOMY MUIAHY
AyIUTOPHBIE 3aHATHS: 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
JlaGoparopubie paboTsl (JIP) 0,89 32 24
CamocrosiTesibHas padoTa
(CP) 1,67 60 45
KoHTakTHas camocTosiTebHas paboTa 0,2 0,15
CaMOoCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 59.8 44.85
JVCIATUTAHBI
Bun nTi)ronoro KOHTPOJISI: 3a4€eT C 1 36 97
OlleHKoI1 (3.0.)

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHbBI
«JIabopaTopHbBIi MPAKTUKYM 110 MPOLECCAM U allNapaTaM XUMHYEeCKOH TeXHOJI0T um»
(b1.B.013)

1. Ileab AMCHUIIAHBI:

3akpervieHre 3HAHUM, MOJTYYEeHHBIX MPH H3ydeHUM AucUMIUIMHBI «[Iporecchl U ammaparsl
XUMHYECKON TEXHOJIOTUW» B 00JIACTH OCHOB TMJPABINYECKHUX, TEIJIOOOMEHHBIX U MacCOOOMEHHBIX
MIPOLIECCOB, YTO HEOOXOIUMO MPU MOATOTOBKE OAaKalaBpOB MO JAHHOMY HAINPaBJICHUIO I HAYYHO-
UCCIIEIOBATENIbCKON U MPOEKTHO-TEXHOJIOTMUYECKON JAeITeIbHOCTH.

2. B pe3syabTrare wu3y4yeHUs] IMCUHMILIMHBI O0y4Yallluiicd 1O mporpamme
0akajiaBpuaTa JA0JKeH OBJIAJeTh CJAeIYIOIMMH 00menpogeccHOHAIbLHBIMUA KOMMETEHIIUAMHU
(OIIK) u npo¢eccuonanbubiMu komnerenuuavu (I1K):

- CIOCOOHOCTHIO U TOTOBHOCTHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIMCUUIUIAH B mpodeccronanbroii aesrensroctu (OIIK — 1);

- CIIOCOOHOCTBIO HaJlaKUBATh, HACTPAWBATh M OCYIIECTBISATH MPOBEPKY OOOPYIOBAHUS U
nporpaMmHubIX cpeacTB (IIK — 6) B o6macTi mpou3BOACTBEHHO-TEXHOJIOTUYECKOU e TENbHOCTH,

- CIIOCOOHOCTBIO TUIAHUPOBATH U TMPOBOAWUTH (DU3UYECKUE U XUMUUYECKUE SKCIIEPUMEHTHI,
MPOBOAUTh OOpPabOTKY HMX pe3yJlbTaTOB M OILIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIOTE3bI U
YCTaHABJIMBATh TPaHUIbl WX MPUMEHEHHS, NPUMEHATh METOJbl MAaTeMaTHYECKOro aHalu3a H
MOJENUPOBAHUS, TEOPETUUYECKOTO M IKcnepuMeHTtanbHoro uccienoanus ([IK — 16) B obmactu
Hay4HO-UCCIEA0BATENbCKOM NEATENbHOCTH.

3. B pesyiabTaTe 0cBOCHHSI TUCHUIINHBI 00Y4AIOLIUICH JOJIKEeH:
3HATD:



- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIIOTH U MACChI;

- OCHOBHBIE YpaBHEHMS MPUKIAAHONM THUAPABIMKM M 3aKOHOMEPHOCTH IE€pPEMEILEHUs
JKHJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOLECCOB OCAXKICHUSA, (UIBTPOBAHMA M TEUYCHHUS Uepes3
3€pHUCTBIE CIIOU;

- (pu3HUECKYIO CYIIHOCTH MPOLIECCOB TEIJIO- M MacCOOOMEHa; OCHOBHBIE KWHETHYECKHE

3aKOHOMEPHOCTH MaCCOIEepeHoca ISl CUCTEM Ta3(Tap)->KUIKOCTh;

- TUIIOBBIE IIPOLECCHl XUMUYECKON TEXHOJIOIMH, COOTBETCTBYIOLIUE aIapaTbl U METOJAbI UX
pacuera.

YMETHh:

- OIIPENIENIATh XapaKTep JABUKEHUS KUAKOCTEH U ra3os;

- UCMOJb30BaTh OCHOBHbIE KMHETUYECKUE 3aKOHOMEPHOCTH TEIUIO- M MaccollepeHoca MpH
aHaJIM3€ TEIMJIOBBIX U MaCCOOOMEHHBIX ITPOLIECCOB;

- COCTaBJISITh MaT€pHAJIbHBIE U TEIUIOBBIE OallaHCHI [T CUCTEM ra3(Iap)->KuIKOCTb;

- paccuMThIBaTh MapaMeTpbl HACOCHOIO, TEIIO- U MacCOOOMEHHOTO 000PYA0BAHNUS;

- COCTaBJISITh TEXHOJIOTMYECKHUE CXEMbI U M300pakaTh HAa HUX OCHOBHBIE alllapaThl;

- aQHATU3UPOBATH SKCIEPUMEHTAJIBHO IMOJIyYEHHBIE U TEOPETHUECKH pacCUUTaHHbIE
MoKa3areau paboThl armaparos.

BJIAAETD:

- METOJO0JIOTHEN pacuera THPOMEXaHNYECKHX, TEIUIOBbIX U MaCCOOOMEHHBIX IPOIECCOB.

- METOJaMH COCTABJICHUSI TEXHOJIOTUYECKUX CXEM.

4, Kparkoe conep:kanue 11 CHUANINHbBI
Ne i/mm HaumeHoBaHue J1a00paTOPHBIX padoT
1 OnpeneneHue peKMMOB TEUEHHUS )KUIAKOCTEH.
2 N3yuenune mpoduis ckopocTel oToKa B TpyOOTIpOBOJIE.
3 l'unpaBnuueckoe COIPOTHUBIICHUE B TpybompoBoaax
(MeTamIyecKom u CTEKJITHHOM ) u AIIeMEHTaxX

TpYOOIIPOBOIHOM apMaTyphI.

4 Omnpenenenve  TUAPABINYECKOTO COMPOTHBIICHUS MPSIMOTO
ydacTka TpyOOInpoBoia.

5 Omnpenenenre rUAPaBINYECKOrO COMPOTUBIICHUS B AJIEMEHTaX
TpyOOTIpOBOHOM  apmarypbl  (muadparma, JIpoCCeIbHBIN
BEHTHJIB ).

6 Omnpenenenrve TUAPOJIUHAMUYECKOTO COMPOTHUBIICHUSI CYXOM

CHTYATOM TapCJIKK KOJIOHHOI'O aIlllapaTta.

7 OnpeneneHI/Ie TUApPaBIAYCCKOr0 COIIPOTUBJICHUA opomaeMoﬁ
CUTYaTOM TApCJIKU KOJIOHHOTO aIlliapara.

8 I/I3MepeHHe rUApaBJIAYCCKOIO0 COIPOTUBJIICHUA TPY6HOFO u
Me)Kpr6HOFO MMPpOCTPAHCTBA TEIIO0OMEHHOTO arrapara.

9 KannGpoBka pacxogoMepa BECOBBIM METOJIOM.

10 N3yueHne xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.




11 Omnpenenenne ko3 uIenTa Teraonepeaayn B ABYXTPYOHBIX
TENJI000MEHHUKAX.

12 Tennonepenayua B METAUIMYECKOM U CTEKISIHHOM
KOXKYXOTPYOHBIX TETNIOOOMEHHUKAX.

13 HNHTEHCUBHOCTB TeIIonepeIadn B IJTACTUHYATOM
TETIIO0OMEHHUKE
14 W3yduenue mpolecca HECTAMOHAPHOIO TEMJIOOOMEHA B

anmapare ¢ MEIAJIKONW U IOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenre Kod(PPUIIMEHTOB MACCOOTAauu B ra3oBoi (aze
IIPU WCIAPEHUN KUAKOCTH B BO3AYIIHBIM MOTOK WU IpH
KOHACHCAIIUW IIapa Ha IUICHKC JXWUIAKOCTH B HacaHO‘-IHOI\/JI
KOJIOHHE.

16 Onpenenenre ko3¢pGUIUEHTOB MAacCOOTIauu B KUAKOHU (haze
Ipu JIecOpOIMM JHOKCHIA yriepoja W3 BOABI B IJICHOYHOMH

KOJIOHHE.

17 N3ydyeHne cOBMECTHOTO TEIJIO- U MaccooOMeHa B HacaJ04HOMI
KOJIOHHE.

18 N3yuenne mporecca MpPOCTOM MEPEroOHKW OWHAPHOW CMecH

H30IIpOIIaHOJI-BOaA.

19 N3yuenne mporecca MPOCTOW TEPETOHKHM OWHApPHOM CMecH
BOJIa-THJICHTJINKOJIb.

20 N3yuenne  mporecca  MEPHOJUYECKONM  pEeKTHU(DUKAIIUN
OMHAPHOM CMECH TaHOJI-BOJIA.

21 Pa3nenennie  pacTBOpOB ~ HM3KOMOJICKYJSIPHBIX  BEIIECTB
00paTHBIM OCMOCOM.

22 OnpeneneHre CKOPOCTH CBOOOTHOTO OCaKICHHUS TBEPABIX
YaCTHUII U BCIUIBITUS MY3bIPEN B KUAKOCTSX.

23 N3ydenue nmpouecca GUIbTPOBAHUS CYCTICH3HH.

24 l'mapoauHaMuka  HEMOABMIKHOTO U TICEBJIOOKHIKEHHOTO
3EPHHUCTOTO CJIOSI.

5. O0beM y4eOHOH TUCHUILINHBI

Bunpt yueOHoil | Beero VI cemectp

paboThI 3au. en. AKk. gac. 3au. en. Ak. gac.
Oomas

TPYAOEMKOCTh 2 72 2 72
TUCUUIUIMHBL  TI0




y4eOHOMY TIaHy

KoHnTakTHas 0,89 32 0,89 32
padora:

Jlexuuu (Jlek) B - - }

[IpakTnueckue B - - -
3ansrus (I13)

JIa6.paboTsI 0,89 32 0,89 32
CamocrosiTeJbHast

pa6ora (CP): 1,11 40 1,11 40

Bun NTOTOBOI0
KOHTPOJIA: 3a4eT

Buer yueOHo# | Beero VI cemectp

paboThl 3au. ef. Actp. gac. | 3au. ef. AcTtp. gac.
Obmas

TPYIAOEMKOCTh 2 54 2 54
TUCIMIUIMHBL  TIO

yueOHOMY IIaHy

KourakTHas 0,89 24 0,89 24
padora:

Jlexuuu (Jlek) - } }

[IpakTnueckue - - -

sansatus (I113)

Jla6.paboTsl 0,89 24 0,89 24
CamocrosiTeibHAas

pa6ora (CP): 1,11 30 1,11 30

Bun HTOrOBOro0
KOHTPOJIA: 3a4eT

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI

«IIpoeKkTHpOBaHME MPOLECCOB U ANNAPATOB XUMHYeCKoii TexHoorun» (b1.B.14)

1.11leqb AUCHUILIAHBI:

Cy1iecTBEHHO paclIupUTh, CUCTEMATU3UPOBATh U UCIIOJIb30BATh HA MPAKTUKE 3HAHUI OCHOB
TUAPABIMYECKUX, TEIJIOBBIX W  MAacCCOOOMEHHBIX MPOILIECCOB  XUMHUYECKOW  TEXHOJIOTHH,
MO3BOJISIFOIINX BBIMTYCKHUKAM OCYHIECTBIISITh HAYYHO- UCCIIEIOBATENBCKYIO U MTPAKTHUECKYIO PaboTy
Ha NpeAnpUITHSIX.

2.B pe3yabTare H3y4eHHsl JUCHHUILUIMHBI 00y4YalOIIMiicA MO mporpamMme 0akajgaBpuara
JAO0JI’KEeH OBJIAJETh CJAeAYIMMA KOMIIETCeHIMAMM:

Ipogpeccuonanvruvimu (I1K):
B 00J1aCTH MPOU3BOJICTBEHHO-TEXHOJIOTHUECKOM eI TeTbHOCTH




- CHOCOOHOCTBIO TPHHUMATh KOHKPETHBIE TEXHHYECKUE pEIIeHUss mpu pa3paboTke
TEXHOJIOTMYECKUX IPOIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYEeTOM —
AKOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

- CIOCOOHOCTBIO  BBISBIATH W YCTPAHATh OTKJIOHEGHHUS OT PEKUMOB  pabOTHI
TEXHOJIOTHYECKOT0 000pYI0OBaHHS U MApaMeTpOB TexHoIornueckoro mporecca (ITK-11).

B 00J1aCTH HAYYHO-HCCIIC0BATEIILCKOMN eI TEIbHOCTH

- CHOCO6HOCTI)IO IIaHUPOBATh U ITPOBOIMTH C];)I/BI/ILIGCKI/IG U XUMHUYCCKHUEC SKCIICPUMCHTHI,
MPOBOJUTH OOpPaOOTKY WX pE3ylIbTaTOB M OIICHUBATh IOTPEIIHOCTH, BBIJIBUTaTh THUIOTE3bI M
YCTaHaBJIMBAaTb TI'paHULbl HUX IMPUMCHCHUA, IMNPUMCHATbL MCTOABI MATCMATHYCCKOI'0 aHaIu3da H
MOJICITMPOBAHUS, TCOPETUUYCCKOTO U dKCIIepuMeHTanbHOro uccienopanus (I1K-16).

3. B pe3yabTaTre 0cBOeHUSI TUCHUTLIMHBI 00YYAKOIIUIICH TOIKEH:

3HATD:

- METO/JIbI pacyeTa TeIUIo- U MaCCOOOMEHHBIX aIllapaToB;

- OCHOBHBIC TPYHIMIIBI OpraHru3aluu ImponcccoB XUMHUYECKOU TEXHOJIOTUH,

- THUITOBBIC IPOUECCCHI XUMHAYECKOU TEXHOJIOTMH, COOTBCTCTBYIOIIHC arlraparbl 1 METOJAbI UX
pacuera;

- METO/IbI COCTABJICHUS TEXHOJOTUYECKUX CXEM C HAHECEHHWEM BCEX aIllapaToB.

YMETb:

- COCTaBJIATh MaTCpUATIbHBIC 1 TCIIJIOBBIC OasylaHCHI JJIs1 CUCTEM I'a3-KUJIKOCTh,

- pacCcUMTHIBATh ApaMETPHI TEIIO- U MAaCCOOOMEHHOTO 000PY/IOBAaHUS 1 HACOCOB;

- moadWparh  CTaHIApTHOE  OOOpydOBaHWE,  HWCIOJB3YyeMOE€ B XUMHYECKOU
MMPOMBIIIJIICHHOCTH.

BJAJIETD:

- METOJOJIOTMEH pacyeTa OCHOBHBIX IIapaMETPOB THAPOMEXAaHUYECKHUX, TEIUIOBBIX U
MaccOoOOMEHHBIX MPOIIECCOB;

- OCHOBaMH MPABHJIBHOTO MOA00pa TEIIO U MaCCOOOMEHHOTO 000PYyI0BaHHUSI;

- METOJaMH COCTABJICHUS TEXHOJIOTHUECKUX CXEM M rpaduueckoro u300pa>keHusi OCHOBHOTO
000pyI0BaHUA.

4. Kpartkoe coaepxxanue JUCUMIIIHMHBI

Beenenue. Omnucanve OPUHLUIIMATBHOW  CXEMbl  PEKTU(UKALMOHHOW  yCTAaHOBKHU
HenpepbIBHOTO JieiicTBUsA. CpaBHEHHE U 00JIaCTH MPUMEHEHUS HACAJOYHBIX U TapeIb4yaThIX KOJOHH.
[TocTpoeHue paBHOBECHOM JIMHUU HA OCHOBE MOJIYYEHHbBIX WHIUBUAYAIbHBIX 3a/IaHUM.

MoayJas 1. Pacuer peKTH()MKALHOHHOI KOJIOHHBI.

Pacuer HacamouHol U TapenpyaTod PeKTU(UKALMOHHONW KOJIOHH HETPEPHIBHOTO JEWCTBHUS.
MartepuanbHblii  06amaHc KOJOHHBL. Pacder MuHUManbHOro u pabodero (rerMoBOro uucia.
[TocTpoenue pabounx auHUA. PacueT ckopocTu mapoB U [uameTpa KoJOHHBI. OnpeaeneHue BbICOThI
anmaparta. Pacyer ruapaBIMYecKOro CONPOTHBICHUSA KOJOHHBIL. CpaBHEHHE JaHHBIX pacueTa
HAcaJloYHOW U TapenbyaTod KoJOHH. ComocTaBieHHE MAaHHBIX, MMOJYYEHHBIX MO Mporpammam
KOMITBIOTEPHBIX M PYYHBIX pacdeToB. BEIOOP KOJIOHHEI.

Mopyas 2. Pacyer u BbIOOP TeN1000MEHHUKOB.
Pacuer u BpIOOp TEmIOOOMEHHUKOB (MCHApUTENS, KOHJAEHCATOPa, MOJAOTPEBATENs], XOJIOAUILHUKOB
TUCTUIUISITA U KyOOBOTO ocTaTka) mo oOmel cxeme. ComocTaBieHHE NaHHBIX, MOJYYEHHBIX IO
MporpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. ['uapasianueckuii pacuer. Beibop ontumManbHOTO
BapuaHTa TEMJIO0OMEHHHUKA.

Moayas 3. I'mapoanHaMu4vecKkue pacyersbl.



Pacuer ruapaBIMUECKOrO COMPOTUBJICHUS TpPyOONpoBOA0OB. PacueT onTHManbHBIX JHAMETPOB

TpyOompoBo10B. PacueT u mo160op HACOCOB.
Monyas 4. I'paduueckoe opopmieHue.

Texnomornueckass cxema. PekrudukanyoHHass KOJOHHA OMPENIEICHHOTO THIA C H300paKeHUEM

;[eTaneﬁ KOHTAKTHBIX 3JICMCHTOB, PACCYUTAHHBIX B MOAYJIC 1.

4.00beM yueOHOM TMCUMILINHBI

VIl cemectp

i B
Bua yueOHoii paGoTbl B 339eTHBIX
aKajgeMH4ecKHX
eTMHHUIAX
yacax
OO0uasi Tpy10€eMKOCTb AN CIIUTIJIMHBI 72 2,0
AyIMTOpHBIE 3AHATHS: 16 0,44
Jlexkun - -
[IpakTnueckux 3anaruii 3auarus (I13) 16 0,44
CamocrosiTesibHasi padora: 56 1,55
KoHTakTHas camocTosiTebHas padboTa 0,2
CaMocTOATeIbHOE U3YUEHHUE Pa3/IeIOB TUCITUIUIMHEL | 55,8

Bug uToroBoro KOHTpOJIS: 3a4ET

Bun yueOHoi padoThI

VIl cemectp

B acTpon. yacax

B 3a4YeTHBIX

eIMHUIIAX
OO0uiast TPy10€eMKOCTb AN CIUTIIMHBI 54 2,0
AyauTOpHBIE 3aHATHS: 12 0,44
Jlexknuu - -
[IpakTnueckux 3ansatuii 3anstus (113) 12 0,44
CamocrosiTesibHasi padoTa: 42 1,55
KonTtakTHas caMocTosTeNnbHas paboTa 0,15
CaMocToaTenbHOE U3yUeHUE pa3ienoB aucuurumael | 41,85

Bujg ntorosoro KOHTPOJIA: 3a4CT

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI

«MopempoBaHue XMMHKO-TEXHOJOTHYECKUX
NPOLECCOB B TEXHOJIOTHH 3aIIUTHI 0T Koppo3um» (b1.B.15)

1.leanb
KOMIBIOTEPHOTO

AUCIHHUIIJIMHBI MOJIYyUYCHUC

MOJCIINPOBAHUA

XUMHUKO-TCXHOJTOTHYCCKUX

CTy,Z[eHTaMI/I'6aKaJ'IaBpaMI/I
mnmponeccoB €

3HaHUN B

o0iactu

MMPUMCHCHUCM

COBPEMEHHBIX CHUCTEM KOMIBIOTEpHON MmaTemaTtuku, B 4dacTHocTH MATLAB u VBA, a Ttakxke

npuobpereHue

OHOBPCMCHHBIM PCHICHUCM 3ada4 Cpr1<TypHOI71 n napaMeTqueCKoﬁ I/I,[[CHTI/I(I)I/IKaI_II/II/I.

2.B pesyabTaTe 0CBOCHHMS TUCHHUILINHBI CTY/ICHT-0aKaJIaBp A0JIKEH::

HMU HPAKTUYCCKHUX HABBIKOB pa3pa60T1<H JAaHHBIX KOMIIBIOTCPHBIX MoOJeIeH C



3HATH wmetoapl MOCTPOEHHS SMIUPHUECKUX (BEPOATHOCTHO-CTATUCTHUECKUX) U (PU3UKO-
XUMHMUYECKUX (TEOPETUYECKMX) MOJENIed XHMUKO-TEXHOJIOTMYECKHX IPOILIECCOB; METO/1bI
UACHTUPUKAIIMM ~ MAaTEMaTHYECKHMX ONHCAHWI  TEXHOJOTMYECKMX IMPOLECCOB HAa  OCHOBE
SKCIEPUMEHTAJIbHBIX JIAHHBIX; METOJbl ONTHUMU3ALUU XUMHUKO-TEXHOJIOIMUECKUX IPOLIECCOB C
MPUMEHEHHEM AMITUPHUYECKUX H/HITU (PU3UKO-XUMUYECKUX MOJIETICH;

YMETbD npuMeHATb U3BECTHBIC METOJbI BBIYMCIMTEIBHOW MAaTEMaTUKU MU MaT€MaTHYECKOU
CTaTUCTUKM JUISl PELICHUS KOHKPETHBIX 3aJad pacuera, MOJENMPOBAHUS, WJIEHTU(PUKALUU U
ONTUMM3ALMU TPU HCCIETOBAHUM, MPOCKTUPOBAHUU U YIPABIECHUU IPOLIECCAMU XUMHUYECKOU
TEXHOJIOTUH, a TAKXKE YMETb MCIIOJb30BaTh B CBOEH NMPAKTUUECKOW AESITEIbHOCTU Ui JOCTHUKEHUS
9THUX 1€JIeH N3BECTHBIE MAKETHI IPUKIIAIHBIX IPOTPAMM.

BJIA/IETh metonaMy MaTeMaTUYECKON CTaTUCTUKHU Ul 00paOOTKU Pe3yaIbTaTOB AKTUBHBIX U
MACCUBHBIX AKCIEPUMEHTOB, a TAaK)K€ METOJIaMU BBIYMCIUTEIBHON MaTeMaTUKH AJs pa3paboTKu U
peayiM3alliM Ha KOMIIbIOTE€pax aJirOpPUTMOB MOJEIMPOBAHUS, HUJICHTU(PHUKAIUU U ONTUMHU3ALUU
XUMHKO-TEXHOJIOTHYECKHUX MPOLIECCOB;

3. KpaTtkoe conep:kanue IUCHUTIINHBI:

3.1. OcHOBHbIE MNPUHIUIBl KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHKO-TEXHOJOTHYECKUX
nporeccoB (XTII). MaremaTtnyeckue SMIUPUYECKHE W MaTEMaTHUYECKHE (PU3UKO-XUMHYECKUE
MOJENU W  KOMIIBIOTEPHOE  MOJelupoBaHHe. JleTepMUHUpPOBAHHBIE U BEPOSTHOCTHBIE
MaTeMaTH4eckue Mojenu. [IpuMeHeHne MeTOJ0JIOTHH CHCTEMHOTO aHajiu3a Uil peuieHus 3a1ad
MoaenupoBaHus. llpuMeHeHue  mOpuUHIUIA  «UYEPHOTO  SIIMKa» NpPU  MaTeMaTHYECKOM
MOJETUPOBAHUU. ABTOMAaTHU3UPOBAHHBbIE CHCTEMBbI NpuUKIagHOW HHopmatuku. Hepapxuueckas
CTPYKTypa XHMMHMUYECKHX TIPOM3BOJACTB W WX MaremMaTuueckux wMogeneil. Ilpumenenue
KOMIBIOTEPHBIX MOJEJIEH XUMHUYECKHUX MPOLIECCOB ISl aHAIN3a, ONTUMU3alUA U CHHTE3a XUMUKO -
TEXHOJIOTMYECKUX cucTeM. OCHOBHBIE MPUEMBI MATEMAaTUYECKOTO MOJIECIUPOBAHUS: AIMIIUPUUECKUH,
CTPYKTYPHBIH  ((PU3UKO-XMMHUYECKUH) © KOMOMHMpPOBaHHBIA (TeopeTmueckuit). IlocTpoenue
CTaTUYECKUX W JIMHAMUYECKUX Mojened. Pemienne mpsMbix 3amad. [IpoekTHBIM M MOBEPOYHBIN
(o1eHOYHBIN) pacyeT mporieccoB. Pemienne oOpaTHbIX 3amad. [lapamerpudeckass M CTpYKTypHAas
UIeHTU(PUKAIMS MaTEeMaTHUYeCKUX MoOJeleid. YCTaHOBJIEHHWE aJeKBAaTHOCTH MaTeMaTHYEeCKHX
Mogenei. CtpaTeruss MpOBEACHUSI PACUETHBIX HUCCIEAOBAHUN U KOMIIBIOTEPHOTO MOJIEIUPOBAHMS
peanbHBIX IPOLIECCOB.

3.2.IlocTpoeHue SMIUPUYECKUX MOJICTICH:

e @opMyJHUpPOBKAa 3aJaud aNMPOKCUMAIMU JAHHBIX JUISi OMNMCAHUSI SKCIEPUMEHTATbHBIX
3aBUCUMOCTEH M TMOJY4YEHHUs SMIIMPUYECKUX MOJenel npoueccoB. Buabl Kpurepues
annpokcuManuu. Kputepuid Meroga HaWMEHbBIIUX KBaJpaToB. Pelenue 3amadyu
alMnpoOKCUMAIIMKU ISl HEJIMHEHWHBIX M JIMHEHHBIX [0 MapaMmeTpaM Mojeneil. MarpuuHas
dbopMynupoBKa 3a7aud aNMpOKCHUMAlMHU. AHAIUTUYECKUH U AITOPUTMHUYECKHUM IOJXOIbI
JUISL pelieHUs] 3aJayd  anmnpoOKCUMAIMK JUIsl JIMHEHHBIX W JIMHEApU30BAaHHBIX MOJENCH
METOJIOM HAaUMEHBIIIUX KBAJIPATOB;

® 3aKOH HOPMAJIBHOT'O pacHpeAcsIieHUsl Uil BEKTOPHBIX CIIyYalHbIX BEJIWYMHBI U ONPEIEIICHUE
X YHCIIOBBIX XapaKTEpPUCTHUK. MaremMaTHyecKoe OXHUAAHUE U JUCIIEPCUs U1l BEKTOPHBIX
CIy4alHbIX BEIWYUH. J[MCIIEPCHOHHBIA U KOpPpEIALUMUOHHBIA aHanu3. llonatus nucnepcuun
BOCIIPOM3BOJIMMOCTH W aJIEKBaTHOCTH, a TaKK€ OCTAaTOYHOW aucnepcuu. OmnpeneneHue
BBIOOPOYHBIX KOA(PDUITUEHTOB KOPPEIANU U KOIPPHUIIMEHTa MHOKECTBEHHON KOPPETSAIUN.
CraTucTrdeckuii MOAX0/ K ONPEIEIICHHIO OMMOOK U MOTPEIIHOCTEN B AKCIIEPUMEHTAIBLHBIX
TOYKAaX U3MEPEHUI;



PErpeCCHOHHBINA U KOPPEISALMOHHBIN aHAIN3 I MOCTPOCHUs SMIIMPUYECKUX MOJEIEH Ha
OCHOBE JAaHHBIX MACCUBHOTO OJKCHIEepHUMEHTa. [loHATHS (YHKIUM OTKIMKA U (haKTOPOB.
OcHOBHBIE JIONMYILEHUSI PErPECCUOHHOTO U KOPPEISMOHHOTO aHanu3a. Kpurepuu npoBepku
OJIHOPOJAHOCTH Jucrnepcuii. BblOOp BuJa ypaBHEHUH perpeccuu, a TaKKe OIpEAeIeHUE
KOA(QQHIIMEHTOB pErpeccud W WX 3HAYMMOCTH C HCMOJb30BaHHEM Kpurepus CTbIOIEHTA.
[Ipouenypa wWcCKIOYEHUS HE3HAUYMMBIX KodpdumumeHnToB perpeccun. OmpenencHue
a/IEKBaTHOCTU PErPECCUOHHBIX MOJIENIEN € MOMOIIBIO Kputepus duiiepa;

OCHOBHBIE II0JIO)KEHUSI TEOPUM IUIaHWpOBaHUs 3KcrepuMeHTOB (I): mojHBIA (akTOpHBIM
skcriepuMeHnT (IID3) m obpabotka ero pesynbTaToB. ONTUMaIbHBIE CBOMCTBA MAaTPHUIIBI
TUTAHUPOBAHUS M CBOMCTBO OpTOTOHAIBHOCTH. Onpeznenenne KodhPUIIMEHTOB MOJENEH, X
3HAYMMOCTH U MPOBEPKa aJIEKBATHOCTH ypaBHEHHUs perpeccuu. CBONWCTBO poTaTabebHOCTH
MIOJIHOTO (paKTOPHOTO 3KCIIEPUMEHTA;

OCHOBHBIE TIOJIO)KEHMSI TEOpUHM IUIaHupoBaHus dskcrnepuMeHToB (II): oproroHanbHbIM
HeHTpaidbHbl  KoMmno3unnoHHbd IiaH (OLKII) skcnepumentoB u  oOpaboTka ero
pe3ynbraTtoB. OOecriedeHne OpPTOTOHAIBHOCTH MAaTpHIlbl IUIAHUPOBAHUSA U OMpEESICHUE
BEJIMYMHBI 3Be37HOro Iuieya. OmnpexneneHue Ko3)(UIMEHTOB MOJENH, WX 3HAYUMOCTH H
OIICHKa a/IeKBaTHOCTU ypaBHEHUsSl perpeccud. PacueTHOe BBbIYMCIEHHE KOOPAMHAT TOUYKH
onTUMyMa (IKCTPEMYMa);

ONTUMM3ALMS HKCIEPUMEHTAIbHBIX HCCIEIOBaHUNM C TpUMeHeHueM Mertona bokca-
Bunscona. OcHOBHBIE MOAXOAbI K ONTHUMM3ALMH JKCHEPHUMEHTAIbHBIX MCCIIEI0BaHUM.
OKCIEPUMEHTANBHO-CTATUCTUYECKUI MeTo[. CTparerus ABWKEHUS K ONTHMYMY LIEJIEBOU
¢byHkMKM (QyHKIUM  OTKIMKA) TPAJAUEHTHBIM MeToJoM. KpuTepunm NOCTHKEHUS «IOYTH
CTaLlMOHAPHOM 00JacTW» W METOJAbl YTOUHEHMs IOJIOKEHHMS ONTUMAIbHOW TOYKH B
(hakKTOpHOM TIPOCTPAHCTBE.

3.3. ITocTpoenune HU3NKO-XUMHUIECKUX MOJIEIICH:

ATanbl  MATEeMaTH4eCKOTO  MOJenupoBaHus. DopMyIHpoBKa THIOTE3, MOCTPOCHHE
MaTEeMaTU4YEeCKOTO  ONKCaHUs, pa3padoTKa MOJCITUPYIOIMIET0 alropuTMa, MpPOBEpKa
aJICKBaTHOCTH MOJIENIM W MICHTH(UKALMS WX TMapaMeTpOB, pACUETHBIC HCCIICOBAHUS
(BBIYMCIIUTETIBHBIN SKCIEPUMEHT);

COCTaBJICHUE CHUCTEM YpaBHCHHH MAaTEMaTH4YECKOTO OIMCAaHHUsI MPOIECCOB W pa3padoTKa
(BBIOOp) QJTOPUTMOB WX pEHICHUS. bBIIOYHBIA TPUHIMII TIOCTPOCHUS CTPYKTYPHBIX
MaTeMaTuieckux mojeneid. O00OIICeHHOE ONMCaHNe JBMKEHHS MOTOKOB (Da3 B ammaparax ¢
MOMOIIBI0  THUAPOJUHAMHUYCCKHX  MOJENEH,  YYHUTBIBAOIIUX  COCPEAOTOYCHHBIC U
pacrpelielieHHbIe UCTOYHHKH BEIIECTBA M 3HEPruM (TErwioThl). JIoKallbHbIe HMHTCHCUBHOCTH
HUCTOYHHMKOB BEIIECTBA M TEIUIOTHI B TOTOKAX, COOTBETCTBYIOIIHUE PA3IHYHBIM (PH3HKO-
XUMHUYECKUX Tpoueccam. OCHOBHBIEC TUIIBI YPABHEHHM MaTEMaTHYECKOTO OMUCAHMS XUMHUKO-
TEXHOJIOTHYECKUX  TPOILIECCOB — KOHEYHBIC, OOBIKHOBCHHBIC IU(PPEpEHIIMATBHBIE U
muddepeHnaibHble YpaBHEHUS B YaCTHBIX TPOU3BOTHBIX;

MaTeMaTH4eCKoe  MOJEIMPOBAHUE  CTAlMOHAPHBIX W JUHAMHYECKUX  PEKUMOB
TUAPABIMYECKUX  TMPOIECCOB B TPYOOMPOBOAHBIX  CHUCTeMaX, TJoOalbHBIE |
JIEKOMIIO3UIIMOHHBIE METOMbI PEIIEHUSI CUCTEM HENMHEHHBIX YpaBHEHUH, a TaKkKe SBHbIC U
HESBHBIE METOJIbI YHCICHHOTO pEIIeHUs CHCTEM OOBIKHOBEHHBIX AU(QepeHIInaTbHBIX
ypaBHeHuil. CocTaBieHHe ypaBHEHUN MaTeMaTH4ecKoro omucaHus mporecca. [loctpoenue
MH(OPMAIIMOHHBIX MATPHUI] MAaTeMaTHYECKHX MOJEeNe Uisi BbIOOpa OOIero aiaroputMma
pElIeHNs — MOJISTHPYIONIEro anroputMa. Peanusainus anropuTMOB pelieHrs HeMWHEHHBIX U



OOBIKHOBEHHBIX JU((epeHInaTbHBIX ypaBHeHUH. Onucanue craimoHapHbIX pexumoB XTI
C IPUMEHEHUEM CUCTEM JIMHEMHBIX U HEJIIMHEWHBIX YpaBHEHUN. VTepalMOHHbIE alrOpUTMBI
pemenus. [Ipumenenre MeTol0B MpoCThIX uTepaunii 1 Hetotona-Padcona st momyueHus
pemenus. [Ipobmema CXOOMMOCTH TMporiecca peuieHHus. J{eKOMIO3UIMOHHBIA METOA
pelIeHs] CIOXKHBIX CHUCTEeM KOHEUHBIX ypaBHeHHMH. IlocTpoenue uH-(opMarMOHHON
MaTpUIBl A1 BHIOOpa ONTHMAIBHOTO JITOpPUTMA pemeHus 3amayd. [loHsTHe >kecTKoCcTH
cucreM nuddepeHINaIbHbIX yYpaBHEHU M KPUTEPHH JKECTKOCTU. SIBHBIE (OBICTpBIC) WU
HesBHBIC (MEJUICHHBIC) METOJbI perieHus. Metoasl mepBoro (MeTon Juiepa), BTOporo (
MOM(UIMPOBaHHBIE METOBl Jiliepa) W uerBepToro mopsaka ( meron Pynre-Kyrra).
OneHka TOYHOCTH METOAOB — OIMOOK yceueHws. IlepexomHple OmMHMOKM W OMHMOKK
OKpYIJICHUS TIPH YHCICHHOM HMHTETpHpOBaHUU TuddepeHnnanbHbx ypaBHeHU. CriocoObl
ofecreyeHns CXOMMOCTH pelleHus 3afauu. [IpruMeHeHne HesIBHBIX METOJIOB JUIsl PELICHUS
KECTKUX cucrteM ud¢epeHInaIbHbIX ypaBHeHUN. OnpeneneHus Iiara MHTETPUpPOBaHUS
UTepanmoHHbIM MeToIoM. MetoioB Kpanka-Hukonbcona (Metona Tpanemuit);
MaTeMaTHYeCKOe MOJIEIMPOBAHUE CTAllMOHAPHBIX PEXKHMMOB IPOLIECCOB TEIJIONEpEaayl B
IJIACTUHYATBIX M 3MEEBUKOBBIX TEIUIOOOMEHHHKaX. MaTemaTnyeckoe OnucaHue MpoLecCcoB
C IPUMEHEHHEM MojeJiel MaealbHOr0 CMEIIEeHUs U BbhITecHeHUs. Bribop u rpaduueckoe
Mpe/CTaBiIeHHe  alrOPpUTMOB  pemieHusa.  [IpuMeHeHHe  CcTaHIapTHBIX  METOJOB
BBIYMCIUTEIBHON MaTeMaTUKU IS PellIeHus 3a1a4;

MaTeMaTH4YeCKOe MOJIEIMPOBAHUE CTALMOHAPHBIX PEKHUMOB IPOIIECCOB TEIUIONEPENaul B
MPSIMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaThIX TEIUIOOOMEHHUKOB, pemeHue 3aaaun Komu u
KpaeBOM 3ajaud MpH UHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX AU(PQepeHInanbHbIX
ypaBHEHUH. MaremMaTH4ecKoe ONKHCaHue MPOIECCOB C MPUMEHEHUEM MOJEIEH HIeabHOTO
BeITeCHEHUs. Pemenne 3amaun Komm wm kpaeBod 3amaun. [lpencraBiieHne alropuTMOB
BBIYMCIICHUN B BHUJAE WH(DOPMALIMOHHONW MATPHIBI CHCTEMbl YpaBHEHHH MaTeMaTHUYECKOTO
omnucaHus U OJI0K-cxeM pacueToB. MatemaTudeckoe onrcanue X TII ¢ mpumeHneHneM cucreM
0OBIKHOBEHHBIX MU PepeHInanbHbIX ypaBHeHUH. Onrcanne 00beKTOB ¢ pacipeaeIeHHBIMU
B IPOCTPAaHCTBE mapamerpaMu. POpMyIHpOBKAa HAa4daJdbHBIX M KpAaeBbIX YCJIOBUHM 3ajay
pewienusi. YucieHHbI anroput™M 1-ro mopsaka s pemieHust 3agaun Komm. Merton
IPUCTPENKU» JJIs1 PEIICHUS] KPAaeBOM 3a]1a4H;

MaTeMaTHYeCKOE€ MOJEIMPOBAHME CTALMOHAPHBIX DPEKHMMOB IPOLECCOB B PEAKTOpPax ¢
Memankor. OnucaHne MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKAaHUs MPOU3BOJIBHBIX
CIIOXKHBIX XHMUYECKHUX pEakuuid B KHUIKOH (aze a1 MHOTOKOMIOHEHTHBIX CHCTEM.
OrnpeneneHre KIOUEBbIX KOMIIOHEHTOB CIIOKHBIX XMMHUYECKHX PEaKkUUid C HNPUMEHEHUEM
METO/IOB JIMHEHHOW anreOphl - pPaHrOB MAaTpPUIl CTEXUOMETpUYECKUX Ko3(dduireHTon
peakimu. MareMaTtuyeckoe ONHMCAHHE PEaKTOPHOro TMpolecca ¢ pydamkod  ans
MIPOU3BOJILHOM CXEMBbl MPOTEKAHUSI XUMUYECKOW peakiuu. BpiOOp aliropuTMOB pelieHHs
3aJjau ¢ MPUMEHEHHnEM HH(OPMAIIMOHHON MaTpHIIbl CUCTEMBl YPaBHEHUI MaTeMaTHYECKOTO
ONMCAaHMUsI M TMPEJCTABICHUS aJropuTMa pelleHus C IOMOIIbI0 OJOK-CXeMbl pacueTa
poriecca;

MaTeMaTHYECKOE MOJEIMPOBAHUE HECTALIMOHAPHBIX PEXUMOB IIPOLECCOB B PEAKTOPAX C
Memajlkoid. Martemarnueckass IOCTaHOBKA 3aJauyd JUIsl pPEaKUMH C IPOU3BOJIBHOM
crexuoMmerpuuecko cxemou. dopmynupoBka 3amaun Komm — 3agaun ¢ HavaabHBIMHU
yciaoBUAMU. PazHOCTHOE TMpeNCcTaBleHHE CUCTEMBbl OOBIKHOBEHHBIX IU(QPepeHIINaTbHBIX
ypaBHeHui. [locTpoenne nHGMOPMAIMOHHON MaTpUIBl A BBHIOOpA aJropuTMa PELICHHS.
I'paduueckoe mpeacTaBiIeHue AITOPUTMA PEIIEHUs B BUJIE OJIOK-CXEMBI pacyera;



MaTeMaTU4YeCKOE MOJEIUPOBAHUE CTAIlMOHAPHBIX PEXHMMOB B TPYOuUaTBIX peakTopax ¢
NPSMOTOYHBIM ¥ IIPOTUBOTOYHBIM JBW)KEHHEM TeIUIOHOcUTened. MaremaTuueckas
IOCTAHOBKA 3aJayd Uil pPEakKuMh C KOHKPETHOM CTEXHMOMETPUYECKOM CXEMOM.
®opmynupoBka 3amaun Komm — 3a1auu ¢ HayalbHBIMU YCIOBHUSIMH M KpPaeBOM 3ajauul —
3aJaud C KpaeBbIMH YCIOBHSMH. Pa3HOCTHOE TpeACTaBI€HUE CUCTEM OOBIKHOBEHHBIX
maddepennnanbHbX  ypaBHeHHH. IlocTpoenne WHGOpPMAMOHHBIX MAaTpULl Ui BBIOOpA
anroputMoB peuieHus. ['paduueckoe mnpeacraBieHUE alrOpUTMOB PEIICHUS B BUAE OJIOK-
CXEMBI pacyera;

MaTeMaTH4YECKOE MOJEIMPOBAHNE HECTAlMOHAPHBIX PEXKUMOB IIPOLIECCOB B TPyOUATHIX
peakTopax M  YHUCIEHHbIE  QITOPUTMbl  JUCKPETH3aLMU JUIsl  PELIEHUS  CHUCTEM
mddepeHnnanbHbIX YPaBHEHUH C YaCTHBIMU MTPOM3BOIHBIMU. MaTeMaTnieckasi HoCTaHOBKA
3a/auu  JUI  peaKknUu C KOHKPETHOM CTEXHMOMETpUYECKOM cxemoil. dopMynnpoBKa
HayaJIbHBIX M TPaHUYHBIX yciaoBud. JuddepeHnnanbHple ypaBHEHHUS B YaCTHBIX
MPOU3BOJHBIX - JIUIMOTHYECKOTO, MapaboJIMYecKoro M THIEepOOIMYECKOr0  THIIOB.
ANropuT™Mbl peleHus ypaBHEHHM mapabojudeckoro tuma. MareMmarudeckas MOJEINb
XMMHUYECKOTO MPEBPAIICHUS B N30TEPMUYECKUX YCIOBHUAX I HECTAIHOHAPHOTO MpOoLecca B
TpyOuaThIX anmapaTax € Y4YeTOM IMPOJIOJBHOTO TMEPEMEIINBAHUS U C TNPUMEHEHHEM
OJHOTapaMeTpuieckol audy3MOHHOW MOJENN JUIsl ONMUCAHWS THUIPOJIUHAMHYECKOU
00CTaHOBKM B PEAaKLIMOHHOM IOTOKE. AJITOPUTMBI PEIICHUS B BUJIE CHCTEM HEIMHEHHBIX
YpaBHEHUH, a Takke OOBIKHOBEHHBIX AU(QepeHInalIbHbIX YpaBHEHUI MEPBOr0 U BTOPOTO
MOPSIIKOB;

MAaTeMaTH4eCKOE€ MOJEIMPOBAHNE CTAlMOHAPHBIX PEXHUMOB TPOLECCOB HEMPEPHIBHON
MHOTOKOMIIOHEHTHOM peKTU(UKAIMU U abcopOimu. MaTemaTnyeckoe OMMCaHHe IMporecca
MHOTOKOMIIOHEHTHOM peKTU(HUKAIMA B Tapenb4yarod KojJoHHE. MojaenupoBanue ($ha3oBOTro
PaBHOBECHS M IPOIECCAa MACCOINEPENaund Ha TapesikaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax.
VYyer TemnoBeIX OaJlaHCOB HA  Tapeilkax I[pH  MOJCIMPOBAaHMM  Ipoliecca B
PEeKTU(PUKAIIMOHHON  KOJOHHE. JIeKOMIO3WIIMOHHBIM  aJrOpuUTM  pacyeTa Ipoliecca
pexktudukanuyd B KOJOHHOM  ammapare. MareMaTHdeckoe OIHCaHue Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOIuu B HacaoyHOW KoJIoHHe. MojenupoBaHue mpoliecca
MHOTOKOMIIOHEHTHOW Maccollepefayd B CEKIMSIX HacaJO4YHOM KOJOHHBIL. AJTOpUTM
pelieHus KpaeBOW 3alauyd s MOJEIMpPOBaHUS mpolecca abcopOuuMu B HacaJao4HOU
KOJIOHHE.

3.4. OCHOBEI OIITUMHU3AIUHU XUMHUKO-TCXHOJIOTHYCCKUX ITPOLCCCOB:

peuieHne  3amad  ONTUMH3AlMH € TEPMOJAMHAMUYECKUMH,  TEXHOJOTHMYECKUMH,
9KOHOMUYECKUMH,  TEXHHUKO-D)KOHOMHUYECKUMH ¥  DJKOJOTMYECKUMH  KPHUTEPUSIMHU
ontumaibHOocTH.  OnTuMmanbHble  pecypcocOeperatomne XTII.  Beibop  kpurepuen
ONTHMAIBHOCTH (LeNeBbIX (QYHKIMKA). DOpMyTHMpOBKa MHOTOKPUTEPHATIBHON 3aqaduu
ontumuzaiii. OCOOEHHOCTH pelIeHuss OoNnTUMM3anMOHHbIX 3aady XTIl npu Hanmuuuum
HECKOJIBKUX KPHUTEpPHUEB ONTHUMAJIbHOCTH, OBPAXKHOM XapakTepe LeneBoil (QyHKUUU U
HAJIMYMM OTpaHudeHudt 1-ro u 2-ro pona;

QITOPUTMBl  OJIHOMEPHOH ¥ MHOTOMEpPHOM ONTHUMM3alMU. MeToJbl CKaHUPOBaHMA,
JIOKaTM3alui SKCTPEMyMa, 30JI0TOro cedeHus U yucen duboHauu B ciyyae OJHOMEpPHOU
ONTUMHU3AIMHU. MeTobl MHOTOMEPHOW ONTHUMM3AlMKM HYJIEBOTO, IEPBOr0O M BTOPOTO
nopskoB. CUMIUIEKCHBIE, CITyYaiiHble U I'PaJMEeHTHbIE METOIbl MHOTOMEPHOM ONTUMU3AIIH.
Mertox mrpadHbIX QYyHKIHHN.

3.5. 3akmaroueHue:



npuMeHeHne KoMmnbroTepHblx Mmonened XTIl npu  npoekTMpoBaHMM — XMMHYECKUX
npousBocTB — B CAIIP. 3agauu cuctem aBTomartuzupoBaHHoro npoekruposanus (CAIIP) u
CTPYKTypa CUCTEM KOMIBIOTEPHOTO MPOEKTHpOoBaHus. MHPpOpMaIMOHHOE U MaTeMaTHYECKOe
CAIIP.
KoMIbIOTepHBIX Moaenen XTII;

obecrieueHue ABTOMaTH3UPOBAaHHOE  IPOEKTHPOBAHHE C  IIPUMEHEHHUEM
IpuMeHeHne KomnbloTepHbix Mogene XTIl npu  ynpaBieHUMM TEXHOJOTUYECKHUMU
npoueccamu — B ACYTIL. KommnbrotrepHoe moznenupoanue XTIl B pexume peabHOTO

BpeMeHHU. CUcTeMbl IPAMOTo HU(PPOBOTO (KOMIIBIOTEPHOT0) YIIPaBICHUS TEXHOJIOTHYECKUMU

nporeccaMu.  OcOOGHHOCTH — peaM3aliy

KOMIIBIOTCPHBIX

MoJeen XTII

aBTOMAaTU3MPOBAHHBIX CUCTEMAX yIpaBJieHUs TexHosornueckumu npouneccamu (ACYTII).

4, KoMnerenuuu cnymaTeﬂeﬁ IPpH OCBOCHUH JUCHUIIJIUHBI:

T"'oToBHOCTE MNPUMCHATh AHAJIMTUYCCKHUEC W YHCJICHHBIC MCETOJbI PCIICHHA IMOCTABJICHHBIX 3aaad,

HCI0JIb30BATh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, TPOBOAUTH 00pabOTKy HH(pOpMAIK U

HCIO0JIb30BAHNEM TPUKIIAIHBIX MPOTPaAaMMHBIX CPEJCTB cepbl MpodecCHOHATbHONU AESTEIbHOCTH,

HCIIOJIB30BATh CCTEBLIC KOMIIBIOTCPHBIC TCXHOJOTUHU U 0a3nl JaHHBIX B cBOGH HpO(i)eCCHOHaJILHOi/JI

ACATCIIBHOCTH, IIAKCThl MPUKIAAHBIX IMIPpOTrpaMMm JJId pacqéTa TCXHOJIOTUYCCKUX TapaMETpPOB

obopynosanus (I1K-2);

CriocoOHOCTh aHANU3UPOBATh TEXHUYECKYIO JOKYMEHTAINI0, OI0HpaTh 000pyA0BaHNUE, TOTOBUTh

3asBKU Ha pUOOpeTeHue u peMoHT obopynoBanus (I1K-9);

T’'0TOBHOCTE MCIIOJIB30BATh 3HAHUE CBOMCTB XUMHYECKUX DJICMCHTOB, COG,Z[I/IHGHI/If/i U MaTCpraJioB HA
HX OCHOBE JUTS pelicHus 3a1a4 mpodeccuonaaboi aesreapaoctu (ITK-18);

5. O0beM JUCHUIIMHBI U BUAbI YUeOHOM HATPY3KH

KoanuectBo Bcero akanmem.
3a4ETHBIX €IMH. | YacOB B
cemMecTpe
OO0uiast TPy10€eMKOCTh AN CHUTITIMHBI 3 108
B tom uncie Ha oOyueHue 3 108
AyauTOpHBIE 3aHATHS: 1,33 48
Jlexkuun 0,89 32
[IpakTHyeckue 3aHATHS - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocTrosiTesibHasi padoTa 1,66 60
Pacuerno-rpaduueckue paboTs - -
Jlpyrue BHIIbI CAMOCTOSITEIILHOU pabOThI
KonTakTHas camocrosiTenbHas paboTa 0,2
CamMocTosATENbHOE U3YUEHUE Pa3IeIOB AUCIIUILIUHBI 59,8
Buj HTOroBOro KOHTPOJISI 3HAHMIA (324€T C OLEHKOI) - -
KonmuecTBo Bcero actpom.
3a4eTHBIX €IMH. | 4acOB B
cemecTpe
O0mas TpyA0eMKOCTb JMCIHHIIIHHBI 3 81




B ToMm uncne Ha o0yueHue 3 81

AyIUTOPHBIE 3aHATHS: 1,33 36
Jlexkunu 0,89 24
[IpakTrueckue 3aHATHS - -
JIaboparopHbie pabOThI 0,44 12

CamocrosiTesibHasi padoTa 1,66 45

PacuerHo-Tpadmveckre padboThI - -

Jpyrue Bupl CaMOCTOSITENILHON paObOThI

KonrtakTHas camocTosiTenbHast padboTa 0,15

CamMocTosATenbHOE U3yUeHUE Pa3/IeIOB AUCIIUIUIMHBI 44,85

By HTOroBOro KOHTPOJISI 3HAHUI (324€T ¢ OLEHKOH) - -

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«Teoperuyeckue ocHoBbI Koppo3un» (51.B.16)

1. Heap AUCHMIUIMHBI: TPHOOPETEHUE CTYACHTAMHU 3HAHUKA O KOPPO3HMOHHBIX IMPOIECcax,
MMPOTEKAOIINX B Ta30BBIX U KUJIKHUX CPeIax, O BHIAX KOPPO3UH, UMEIOIIUMHA MECTO B IPUPOTHBIX U
TEXHOJIOTHYECKHX Cpeax.

2. B pe3yabrare u3y4yeHHUs JUCHHUILUIMHBI 00y4alOIIMIIC 10 MporpaMmMe dakajaBpuara
HOJIKEH:

Obnadams cnenyromumu npodeccuoHanbHbiMUA KomneTeHIusMuy (I1K):

-CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYILECTBIISITh TEXHOJIOTHYECKH MPO1IecC B COOTBETCTBUU C
perJiaMeHTOM U HCIOJIb30BaTh TEXHUYECKUE CpEACTBAa JUIsl M3MEPEHUsS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

- CIOCOOHOCTBIO HCIIOJIB30BaTh IMpaBWJIa TEXHUKH O€30MacHOCTH, TNPOU3BOJICTBEHHOM
CaHUTapuH, MOKapHOI 0€30MaCHOCTU M HOPMBI OXpaHbl TPYZAa, U3MEPATh U OLEHUBATH MapaMeTphbl
MIPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3alIbJICHHOCTH U 3ara3oBaHHOCTH, LIIyMa, U BUOpAlLIUH,
ocBenieHHocTr pabounx mect (ITK-5);

-TOTOBHOCTBIO K OCBOCHHUIO M IKCILIyaTal[ii BHOBb BBOIMMOTO 00opymoBanus (ITK-8);

-CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHITh OTKIIOHEHUS OT PEKUMOB pabOThI TEXHOJIOTUYECKOTO
000pyIOBaHUs M IMapaMeTpoB TexHosornyeckoro mporecca (ITK-11);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX D3JEMEHTOB, COCAMHEHUNA H
MaTepUaIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctu (ITK-18);

-TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHHUUECKYIO HH(POPMALIMIO, OTE€UECTBEHHBIN U 3apyOeKHBII
OmbIT 10 TeMatuke ucciaenoBanus (ITK-20)

3namu:

- (bu3nUecKuil CMBICI MPOIIECCOB, TPOTEKAIONINX Ha 3JEKTPOIax;

- MEXaHU3MBbI [TPOTEKAIOLINX KOPPO3UOHHBIX MTPOLIECCOB;

- METObI UCCIEAOBAHUS KUHETUKH 3JIEKTPOJHBIX MPOLIECCOB U MPOLIECCOB KOPPO3UU;

- CHoCcOObI KOPPO3HMOHHBIX UCTIHITAHUM;

Ymemn:

- CHUMATh TMOJISPU3ALUOHHBIE KPUBBIE AJIEKTPOIHBIX IMPOLIECCOB, CTPOUTH JIUArPaMMBI
KOPpPO3HH;

- ONpEeNeNsiTh Ha OCHOBE OJKCIHEPUMEHTAIbHBIX HWCCIEAOBAaHUN U JIUTEPATypPHBIX
JAHHBIX TOKU U MOTEHIUAIbI KOPPO3HUH, MOKA3ATENN KOPPO3UU;



- OTPENEIATh TMMUTHPYIOLITYIO CTaUI0 KOPPO3UOHHOIO MIPOLECCa;

- IIPOU3BOJIUTH OLIEHKY KOPPO3UOHHOM CTOMKOCTH MaTEpUajIOB B arpeCCUBHBIX CPEax;

- IIPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIBITAHUS;

- MPUMEHSTH MMOJY4YCHHYIO HH(POPMALIUIO JJIS PEIIeHUs] KOHKPETHBIX TEXHOJIOTHIECKUX
3az1ay;

Braoems:

- HaBbIKAMHU HAaCTPONKU TEXHOJOTMYECKOI0 000pYyA0BaHMs, HAJIAAKU IIPUCIIOCOOJICHUH,
MHCTPYMEHTA U JPYroi OCHACTKHU, BKJIIOUEHHON B J1a0OPaTOPHBIN MPAKTUKYM.

3. Kpartkoe conep:kaHue JMCUMILIMHBI

Brenenne

3HaueHue, LEAM W 3a7ayd  JucHuIUinHbl. COBpPEMEHHOE OIpPENEIIEHUE KOppO3UU U
COMPOTHBIIEHUSI MaTepuajoB. 3HaueHHe OopbObl ¢ Koppo3uei. OCHOBHBIE pa3/ieibl U TMOHSITUS
mucuumnHel. Kiaccugukanys BUI0B pa3pylieHHsl MaTepUalioB MO IEHCTBUEM arpeCCUBHBIX CPEl.
KonuuecTBeHHass oOIleHKAa KOPPO3MOHHOTO pa3pylIeHHUs MaTepuanoB. OJIEKTPOXUMHUYECKAs U
XUMHYECKask KOPPO3HUsL.

Teopernueckas SIEKTPOXUMHUSL.

OcHOBHBIE IOHATHS AIIEKTPOXUMUHU.

npoBoaHUKH | 1 I pona. D1aeKkTposn3 Kak OKHCINTEIBHO-BOCCTAHOBUTEIBHBIN ITPOLIECC.

Knaccugukanuss npoBOAHUKOB U MPOXOXKJAEHUE MOCTOSIHHOTO 3JIEKTPUUECKOr0 TOKa 4epes
DneKTpoXUMHUEcKUe CUCTeMbl. OCHOBHbBIE THUIBI AJIEKTPOXUMUYECKHX CHUCTEM M HMX COCTaBHBIE
yactu. OmnpezneneHue MOHATHM KaTton U aHoiA. OTIMYUTENbHBIE MPU3HAKH AJIEKTPOXUMHUYECKHX
peaKuum.

3akonbl Dapajes, Kaxyluecss OTKIOHEHHs. BbIXo1 1o TOKY.

OCHOBBI JIEKTPOXUMHUYECKONU TEPMOTUHAMUKHI

[IpyunHBl BO3HMKHOBEHHUS 3JEKTPOXMMHYECKOIO IMOTEHIMada Ha TPAHUIE DIIEKTPOL-
pactBop. PaBHOBecne B  3IEKTpOXUMHUYECKOM 1menu. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOJIypeaklMd W TOHSTHE AJIEKTpoAHOTO moTeHImana. Knaccuduxamus snexktponos. Konuemmms
AJIEKTPOHHOTO paBHOBECHsI Ha TpaHUIlE 3JeKTpoA-meraiul. Kiaccudukanus 3IeKTpOXUMUYECKUX
ueneit. [IpaBuiio 3nakoB u pacuet S/1C.

BonmoponHelii snekTpoag M cTaHAApTHas BOAOpOAHAs IKana. KucinopoaHbI 3JIEKTpoO.
Huarpamma ITyp6e. MemOpaHHbIe paBHOBECHE, MEMOpPAHHBIN TOTCHITHAIL

CrpoeHnue JBOMHOIO 3JEKTPUUYECKOTO CIO0S

CBsi3b DIEKTPUUECKUX U aJCOpPOLMOHHBIX SIBJICHUW Ha TpaHuile pazzaena ¢as. Emkoctsb
JBOMHOTO 3JIEKTPUYECKOro cios. [loTeHuansl HyaeBoro 3apsja U MexaHu3M BO3HUKHOBeHus JD/[C
ANEKTPOXUMUYECKON LIETIH.

OCHOBHBIE MOJIETIbHBIE MPEJICTABIECHUSA O CTPOCHUH JBOMHOTO 3JIEKTPUUYECKOTO CIIOSI.

OCHOBBI JIEKTPOXUMHUYECKON KUHETUKHU

Ob6mas XapaKTEePUCTHKA ANEKTPOXUMUYECKHUX MIPOLIECCOB. [Honsipuzanmonnas
XapaKTEPUCTHKA B YCIOBUAX JMMUTHPYIOIIEH CTaJuH MaccollepeHoca. MeTona Bpallarouerocs
JMCKOBOTO JJIEKTPOJA.

Teopus 3ameyIeHHOTO pa3psa U ee COBpeMeHHOe 000CHOBaHKE. MeTo bl U3YUeHUs! CTa i
paspsaA-HOHU3aLUU. 3aKOHOMEPHOCTH  IEKTPOIHBIX IPOLIECCOB B  YCIOBUAX MEIJIEHHOMN
XMUMHMUYECKOH CTauu. MHOTOCTaluHBIE pEaKLUU C ITOCJIEJ0BATEIBHBIM IIEPEHOCOM JJIEKTPOHOB.

DNEeKTPOXUMHUECKask KOPPO3HUS.

OneKTpoJHbIE TOTEHIUABI M TEPMOIMHAMUYECKAs BO3MOXKHOCTb KOPPO3HUH.



Koppo3uss B kucinblx pactBopax. MexaHu3M BOCCTaHOBIIEHHS Boaopona. Kopposus B
HEUTpAIbHBIX M WICJOYHBIX cpefax (KUCIOpoJHas KOppo3us). MeXaHu3M BOCCTAHOBJICHHS
KHCJIOPOJ1a.

[TonspuzaluoHHbBIE UArpaMMbl KOPPOIUPYIOIIUX MeETaIoB. CHSATHE MOJIAPU3ALMOHHBIX
KpHUBBIX. Pacuer CKOpOCTEH KOpPpO3UHM IO MOJSPU3ALMOHHBIM JAaHHBIM. BIusHHE COOTHOILICHHS
IUIONIAJEN KaTOAa U aHOJIA Ha TOKU KOppOo3uu. Teopust KaTOAHOM 3alUTHI.

[TaccuBanus. Xapakrepuctrka naccupauuu 1 @nazae noreHuuan. [loBenenrne naccuBaTopos.
[TaccuBHOCTB kene3a B a30THOM KUCIIOTE.

AHONHas 3amuUTa W TepenaccuBanus. Teopus maccuBHOCTH. CralwimM3anus TacCHBHOU
IUICHKK BO BpeMeHHU. JleHCTBUE XJIOPUI-MOHOB M AKTHMBHO-IIACCUBHBIE 3JEMEHTHL. Kpuruueckuit
MOTEHIMAaJ MUTTUHr000pazoBanus. JlokanpHas anoaHas naccuBanus. [[acCMBHOCTH CIJIaBOB.

Brnusiaue BHyTpeHHHX (AKTOPOB Ha KOPPO3MOHHOE TIOBEICHME: TMPUPOJAa MeTasia,
COJIepKaHWE U CTPYKTypa CIUJIaBa, COCTOSSHME W 00paboTKa TMOBEPXHOCTH, MEXaHHYECKUE
HANPSHKEHUS.

Brnussane BHemHMX (AKTOPOB HAa KOPPO3MOHHOE TIIOBENEHHE: COCTaB M XapakTep
arpecCMBHOM Cpebl, TEMIIEpATypa, AABJICHUE, CKOPOCTh JIBMKEHUS CPEJIbl, BHEIIHSIS MOJISIPU3ALIMS,
KOHTAaKT C METaJulaMU U HEMETaJUIaMU.

Xumuyeckasi KOppo3usi.

Mexanu3M ra3oBod Koppo3uu. TepmMoamHaMHuKa ra3oBOoW Koppo3uu. KuHeTmka rasoBoit
Koppo3uu. BnusHrue BHYTpeHHHX (DaKTOPOB Ha ra3oBYI0 KOPPO3HIO: COCTaB, CTPYKTypa CILJIAaBOB,
MEeXaHWYeCKue HanpshkeHus u aedopmanus, o0paboTka MoBepxXHOCTH. BiusHue BHeIHUX (HaKkTOpoB
Ha ra3oBYI0 KOPPO3HIO: COCTAB CPEAbl, TEMIIEPATYPa, TaBICHUE CKOPOCTh JIBHXKEHUS CPEIbI.

4. O0beM yueOHOH TUCUMIITIMHBI

Bceero 6 cemecTp 7 cemecTp
Bupr yue6HOM paboThI Bz3au. | Bakan. | B3au. | Bakan. | B3au. | Bakaxn.
ell. yacax el. yacax ell. yacax

R 12 432 6 216 6 216
MHCHMILIMHBI 10 VIEOHOMYV
MJIaHy
AyAUTOPHBbIE 3aHATHS: 4,44 160 2,22 80 2,22 80
Jlexuun 1,77 64 0,89 32 0,89 32
[IpakTHueckue 3aHATHS 0,88 32 0,44 16 0,44 16
JlaGopaTopHbie pabOTHI 1,77 64 0,89 32 0,89 32
CamocTosiTesibHasi padoTa 5,55 200 2,78 100 2,78 100
Bua HTOr0OBOI0 KOHTPOJIS: 5 72 1 36 1 27
HK3aMeH
KonrtakTHas pabora — 0,4 0,3
MPOMEXKYTOYHAS ATTECTAIIUS
[loaroroBka K 3K3aMeHy 35,6 26,7

AHHOTanuA pado4ye NPOorpaMMsbl AU CHHUILIMHBI
«3amura ot koppo3umn» (b1.B.17)

1. He.]'lb AUCHUIIJIMHBI HpI/IO6pCTCHI/IC CTYACHTAMH 3HaHUM  JIJI 000CHOBaHUS U
peam3anuun peIJ_ICHI/II\/'I npu BBI60pe KOHCTPYKIIMOHHBIX MATCPUAJIOB IIPU U3TOTOBJICHUHA U 3aIIUTC OT
KOpPpO3uun OGOpyI[OBaHI/I}I XUMHWYCCKUX NPOU3BOACTB.



B pesyabTare M3ydeHusl AMCUHUILIMHBI 00ydalwlnMiici Mo mporpaMme fakajlaBpuaTa
HOJIKeH:

Obaaoams crienyronumu npodeccuonansabiMu komneternusivu (I1K):

-CIIOCOOHOCTBIO NPUHUMATh KOHKPETHBIC TEXHMYECKHE pEUIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUU C YYETOM
IKOJIOTMYECKUX TocieAcTBUi ux npumeHenus (I[1K-4);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh IpaBWja TEXHUKHM O€30IacHOCTH, IPOU3BOACTBEHHOMN
CaHWUTApPUH, TTOKAPHOH O€301MaCHOCTH W HOPMBI OXPaHBI TPYAA, U3MEPATH M OLIEHUBATH MMAPAMETPHI
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3alIbUICHHOCTH U 3ara30BaHHOCTH, IIIyMa, U BUOpAIIHH,
ocBeleHHocTH padounx mect (I1K-5);

-CIIOCOOHOCTBIO TPOBEPATh TEXHUYECKOE COCTOSHHUE, OPraHW30BBIBATH MPOQHIAKTHICCKUE
OCMOTpBI M TEKYIIUH PEMOHT 00OpYIOBaHWs, TOTOBUTH 00OpYJOBaHWE K PEMOHTY W INPUHUMAThH
obopynoBanue u3 pemonTta (ITK-7);

-TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUE CBOWCTB XMUMHUYECKHX JJIEMEHTOB, COCIUHEHUH U
MaTepHaJIOB Ha X OCHOBE JUTs PElIeHHUs 3a1a4 npodeccruonansHoi aestenpaoctd (I1K-18);

-TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (DM3MYECKMX TEOPHH ISl pelIeHHUs
BO3HUKAIOMIMX (PU3MUECKUX 3a7ad, CaMOCTOSITEIHHOTO TPHOOpeTeHHsT (PU3MUYECKUX 3HAHWM, IS
MOHWMaHUS TPUHIIMIIOB paObOTHl MPHOOPOB M YCTPOWMCTB, B TOM YHCIE BBIXOISIIUX 32 TIPEIEIBI
KOMIIETeHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19);

3Hamo:

-00IIMe CBEIEHUS O COCTOSHMHM M M3MEHEHHH CBOMCTB KOHCTPYKIIMOHHBIX MaTE€pPHajiOB B
YCTIOBHSIX XUMHUYECKUX TPOU3BOJICTB

-OCHOBHbIE MCTOYHHKH KOPPO3MOHHOTO BO3JEHCTBMS HAa KOHCTPYKLIMOHHBIE MaTepHajbl B
YCIOBHMSIX XUMHUYECKHUX IPOM3BOJCTB, MX KadeCTBEHHbIE U KOJIMYECTBEHHBIE XapaKTEPHCTHUKHU,
METOJbl M CHOCOOBI MPOTHO3UPOBAHUS HAJCKHOCTH XMMHUYECKOTO 00OpPYNOBaHMS U IMOCIEACTBUI
KOPPO3HOHHOT'O BO3/IEHCTBHUS;

METO/Ibl 3aIIUThI OT KOPPO3UH;

-KOHLEMNIINIO KOMIUIEKCHOTO 00eCeueH sl 3alIUThl MAaTEPUAIOB OT KOPPO3UH;

Ymemo:

-OLEHUTh XapakTep BIMAHUA OKPYXKaloUle WIM INpPOU3BOACTBEHHOM cpelbl Ha
3aKOHOMEPHOCTH TEUEHUS! KOPPO3UOHHBIX ITPOLIECCOB;

-BbIOpaTh KOHCTPYKLIMOHHBII MaTepuail;

-pa3paboTaTh KOMILJIEKC MEPOIPUATHIH MO 3aLIUTE METAIIIOB OT KOPPO3HH;

-000CHOBATh KOHCTPYKIIMIO allfapaTa ¥ KOMIUIEKC MEpOIPHUITUH 1O 3aiuTe 000pyI0BaHUs
U TPAHCIIOPTHBIX KOMMYHHUKAIMHA OT KOPPO3HOHHOI'O BO3/IEUCTBUS OKPYKAIOLIECH CpeJibl.

Braoemy:

-pa3aMyYHBIMU CIIOCOOAMH 3aIIUTHI MATEPHATIOB OT KOPPO3UOHHOTO pa3pyILEHUS;

-JJaHHBIMHU O KOPPO3UOHHBIX XapaKTePUCTUKAaX METAJIOB U CIUIABOB;

-IaHHBIMH, MO3BOJISIOIIUMHU BBIOpaTh HEO00X0AUMOE 000PYAOBaHNE U KOPPO3UOHHOCTOMKHIA
MaTepHall JJs €ro U3rOTOBJICHHS.

3. KpaTkoe coaep:kaHue IUCHUILINHBI

1. Beenenune

Knaccugukanus 1 0030p METOI0B 3allUThl METAIUIOB OT KOPPO3UU U 0OOCHOBaHUE BbIOOpA
METO/1a 3alIUThI

2. 3ammra oT KOppo3uu 00paboTKOM cpebl.

VY naneHue arpecCUBHBIX KOMIOHEHTOB, MOHIKEHHE KOHIIEHTPALMU OKU CIUTEIeH



WNuruburopsr koppozuu. OmnpenencHue, kKiaccuUKanus, MEXaHU3M JEHCTBUA (MEXaHU3M
MACCUBALIMU U MHTHOMPOBAHMS) M 00JIACTH MPUMEHEHUs HHI'MOUTOPOB Koppo3uu. Heopranuueckue
MHTUOUTOPBI KOppo3uu. OpraHndeckue HHruOUTOPBl KOPPO3HUH, BKITIOYAss KOHCUCTEHTHBIE CMa3Ku H
UHTUOUTOPHI TpaBieHus. Jleryune (mapo-dasneie) uHruouTopsl. Ouenka 3h(HeKTHBHOCTH AeHCTBUS
WHTUOUTOPOB (3AIMUTHBIN AP (DEKT).

KoncepBanus meramumuecku uzaenuid. Cpenctsa U METOIbl KOHCEPBALIUH.

Heaspanmsi. O6paboTKa X0JIOJHOU U ropstueit Bo bl [10AT0TOBKA BOBI AJIst TAPOBBIX KOTJIOB.
MeTo1bl TPOTUBOKOPPO3UOHHOI 00paOOTKH KOTIOBOM BOJIBI.

3. DIEeKTpOXUMUYECKas 3aIUTa.

Karoanast anexTpoxumMuueckas 3amura.

Karoanast 3amuTa OT BHEIIHET0 UCTOYHUKA ToKa. KatoqHo-npoTekTopHas 3amura.

AHONHas >NEKTPOXUMHUYECKas 3aluTa. AHOJHAs 3allMTa OT BHEIIHEr0 MCTOYHUKA TOKA.
AHOIHO-TIPOTEKTOPHAS 3aIIUTa.

4. 3amuTHBIE TOKPBITHS.

Mertannnueckue nokpbITHs. Knaccuduxarus 3aliuTHBIX MOKPBHITUH. MeETOobl MOTydeHHUs.
Omnpenenenne 3alIUTHOH CHOCOOHOCTH U KOPPO3MOHHOM CTOMKOCTHM NOKPBITHH. Buasl
MeTaJNIMYecKuX MOKphITUH. I[loAroToBka MOBEPXHOCTH Tepes] HAHECEHHEM METaNInYeCKUX
nokpbiThil. IluHkoBble mOKphITH. KaamueBble mnokpsiThs. HuxeneBble nOKpbITHA. MenHsble
MOKPBITUS. OJOBSHHBIE MOKPBITHA. XPOMHPOBAHHAS CTaJIb U1 KOHCEPBHOM Tapbl. KOHBEpCHOHHBIE
MOKPBITUS. XpoMaTHupoBaHHe (OLIMHKOBAHHBIX M KaIMUPOBAHHBIX MOBepXHOCTEH). OKCHINPOBaHNE
ctanmu (Boponenue). OxcuaupoBanue amomunus. @ocdarupoBanne. Hemerammmyeckne MOKPHITHS.
Hanecenne nakokpaco4HbsIX MOKpBITHI. HaHeceHne MOKpBITUI U3 MMOPOLIKOB, CYCIIEH3UM U JKHUJIKUX
KOMIIO3UIMH. JlakoKkpacouyHble W TOJUMEpPHbIE MNOKPBHITHSA. HaHeceHue MNOKpPHITUI W3 JIUCTOB
(ITnakupoBanue, ¢pyrepoBKa JIMCTOBBIMHU MOJUMEPHBIMU MaTEpHATIAMH).

5. TlpotuBokoppo3uoHHoe serupoBanue (JlermpoBanue s TpHUAAHUS KOPPO3SHOHHOU
CTOMKOCTH).

4. O0beM yueOHOH TUCUMIITIMHBI

B 3auetHpix | B akanmewm. B actp.
Buner yue6Hoi paboThI eIMHUIIaX qacax qacax
OO0masi TpPya0eMKOCTb JUCHUILIMHBI MO Yy4eOHOMY 6 216 162
AyIUTOpPHBbIE 3aAHATHS: 2,22 80 60
Jlexuunu (Jlek) 0,89 32 24
IMpaktnueckue 3ansatus (113) 0,44 16 12
JTaGoparopusie pa6otsl (JIP) 0,89 32 24
Camocrositeanbnasi padora (CP): 2,78 100 75
Pedepar 0,5 18 13,5
CaMocToATenbHOE U3YUEHUE Pa3/IeiOB IUCIUTUTUHBI 2,28 82 61,5
Bua KOHTPOJIs: IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 0,4 0,3
[ToaroroBka K 3K3amMeHy 35,6 26,7

AHHOTanusA pado4ye NPOorpaMMbl M CHHUILIHHBI
«Y4yeOHasi HAYy4YHO-HUCCJIe0BaTeabckas padora» (b1.B.18)
1. Hesb AMCOUIINHBI: npuoOpereHre O0OydaroIIMMUCSA YIUIYOJNeHHbIX 3HaHUA U
KOMIIETEHIIMH, IMOJydeHHEe U 3aKpelyieHHe Npo(ecCHOHAIbHBIX YMEHHH M HaBBIKOB B OOJACTH



MIPOBEJICHUS] HAYYHO-HUCCIEIOBATENBCKIX PAbOT C HMCHOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHUMN
MyTeM CaMOCTOSATEIHLHOTO TBOPYECKOTO BBHITIOJHEHHSI 33124, TIOCTABICHHBIX MPOTPAMMON HAYyYHBIX
HCCIIEN0BaHUN.

B pe3yabrare uM3ydeHusi TUCHUILUIMHBI O0yYamlluiica mporpamme OakajiaBpuara
HOJIKeH:

Obaaoams crienyronumu npodeccuonansabiMu komnetenmnusivu (I1K):

CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIC TEXHHYECKHE pEIICHHWS TpH  pa3padoTkKe
TEXHOJIOTHYECKUX IPOIECCOB, BHIOMPATh TEXHUYCCKUE CPEJICTBA W TEXHOJIOTHH C YYETOM
IKOJIOTMYECKUX TocieAcTBIi ux npumeHenus (I[1K-4);

TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTal[ii BHOBL BBOUMOT0 00opynoBanus (I1K-8);

CIOCOOHOCTRIO AHAIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOI0MpaTh 00OpYAOBaHUE,
TOTOBHTH 3asBKU Ha NMpHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CIIOCOOHOCTBIO TUTAHUPOBATh W TIPOBOJUTH (DU3WUYECKUE M XUMHUYECCKHE SKCIICPUMEHTHI,
MPOBOJUTH OOpPabOTKY WX pEe3yJIbTaTOB W OIICHWBATh TOTPEITHOCTH, BBIJIBUTATH THUIOTE3BI H
YCTaHABIIMBATh TPAHUIBI WX TPUMEHCHHUS, NPUMEHSATH METOABl MaTeMaTHYeCKOTo aHaim3a |
MOJICTUPOBAHMSI, TEOPETUIECKOTO U dKCIepuMeHTanbHoro uccnenoBanus (I1K-16);

TOTOBHOCTBIO HCIIOJI30BaTh 3HAHWS OCHOBHBIX (DH3UYECKMX TEOPUU JUIS PEIICHUS
BO3HHKAIOMIMX (U3MYECKUX 3aJ1ad, CAMOCTOSTEIHHOTO MPUOOpeTeHUs (DU3MYeCKUX 3HAHWH, IS
MOHWMAaHMS TPUHIIUTIOB pabOTHl MPHOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOJANINX 3a TPEICITBI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

3Hamo:

-OCHOBHBIC TTOHATHS TEOPETUICCKOTO U IKCIIEPUMEHTATHHOTO UCCIICIOBAHNS;

-TEOPHIO OCHOBHBIX METOJOB HCCIIEIOBAaHUS U aHAIN3a;

-IIPUHITUIBI PA0OTH OCHOBHBIX MPUOOPOB U 000PYTIOBAHMUS;

Ymemo:

-TUIaHUPOBATh U MPOBOJUTH 3KCIIEPUMEHTHI, MPOBOIAUTH O00pabOTKY HX pe3ylbTaToOB U
OILICHUBATh MOTPEIIHOCTH;

-IIPUMEHATh MPUOOPETEHHbIE MPAKTUYECKHE HABBIKM B MPO(ECCHOHATBHOM AEATEeIbHOCTU
JUIS PEIlIeHUs KOHKPETHBIX 3a/1a4;

OCYILIECTBIISITH OLICHKY Pe3y/IbTaTOB aHaJIN3a;

Braoemy:

-CHCTEMO} BhIOOpa METOJIOB UCCIIEI0BAaHUS, OLIEHKON BO3MOXKHOCTEN Ka)XJ0ro METOa.

3. Kpatkoe cogep:xanue IUCHHUILIUHBI:

[IpnoOpereHre 3HaHUII W HABBIKOB IO OpraHu3allMd M MPOBEICHUI0 HAYYHO-
UCCIIEIOBATENIbCKUX PAbOT C HCMONb30BAaHHEM COBPEMEHHBIX TEXHOJOTMH B cdepe HaydHO-
HCCIIeIOBATENIbCKON AEITeTbHOCTH Kadeaphl:

HccnenoBanuss B 00IacTH 3JEKTPOOCAKICHHUS METAUIOB U CIUIABOB, B TOM YHCIE
KOMITO3UIIMOHHBIX MTOKPBITHI.

HccnenoBanus B 001acTH KOPPO3UOHHBIX MPOIIECCOB U 3aLTUTHI OT KOPPO3UH.
HccnenoBanuss B 0061aCTH OYMCTKU CTOYHBIX BOJ TallbBAHUYECKUX MPOU3BOJICTB, PETEHEPALUU U
YTUIU3ALUN TEXHOTEHHBIX OTX0JI0OB METOJAAMHU SIEKTPOXUMUHU.

BreimonHnenue  cTyqeHTOM  y4eOHOW  Hay4HO-HCCIEAOBATENbCKOM paboThl MO  TeMe
COOTBETCTBYIOIIETO MOJMYJSL OMPENENseTcss BBHIOOPOM KOHKPETHOW TeMaTHKOW paboT HaydyHOTO
PYKOBOJIUTEINS, ¥ HANpPaBIEHO Ha IMOATOTOBKY MCXOJHBIX TAHHBIX JUIS BBITIOJHEHHUS BBITYCKHON
KBAJIM(PHUKAIIMOHHON pabOTHI.

4. O0bemM yueOHOM TUCHHMILINHBI



B 3adernsnixB aKajJem.
Buabl yueOHol padoThl eIMHHIAX  |4acax
OO01mas TPyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IIaHy (3 108
AyIMTOPHBIE 3AHATHS: 1,44 52
Ulexkuuu (Jlek) 1,44 52
CamocrosiTesibHasi padora (CP): 1.56 56
KonTtakTHasi caMoCTOsITeNIbHAS paboTa 0,2
CaMoOcCTOSITEIbHOE U3YYEHHUE Pa3/AEI0B JUCLUIUINHBI 55,8
Bui KOHTPOJISA: 32a4€T ¢ OLEHKOM - -

B 3auerHbIXB aACTPOH.
Buabl yueOHol padoThI eIMHHIAX  |4acax
OO0mas TPyA0eMKOCTh JUCHHUIJIMHBI M0 Y4eOHOMY MUIaHy |3 81
AyIHTOPHBIE 3aHATHS: 1,44 39
UTexiun (JIek) 1,44 39
CamocrosiTesibHasi padora (CP): 1.56 42
KonTakTHas caMOCTOsITENIbHASI paboTa 0,15
CamMOCTOSITENIbHOE U3YUYECHHE PA3/IETI0B TUCIUIIIIMHBI 41,85
Bua KOHTPOJIS: 3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeil NPOrpaMmbl JUCUMUIIIMHBI
«JJIeKTHBHBIE TUCHHILIHHBI M0 (pU3HUYEeCKOi KyJabType u cnopty» (b1.B.19)

1 Heap AMCHUNJIMHBI: OBJAJICHUE METOJOJOTHEH HAyJYHOTO IIO3HAHHS (U3HIECKOU
KyJIbTypbl M CIOpPTa; 3HAHWE HMCTOPUYECKUX, HAYYHBIX M IEIarOrMYeCKUX OCHOB (HHU3MYECKOM

KYJIBTYpBI, CIIOPTa U 3J0pPOBOTO 00pasa KHU3HU;

MMPAKTUUICCKUX YMCHI/Iﬁ 1 HAaBBbIKOB, O6CCHC‘{I/IBaI-OH_II/IX COXpaHCHUEC H YKPCIUICHUEC 3J0pPOBbA,
IICUXHNYCCKOC 6J1arononylme, Pa3BUTHUEC W COBCPIICHCTBOBAHUEC HCI/IXO(i)I/ISI/I‘leCKI/IX CHOCO6HOCT€I71,
KauyecTB U CBOMCTB JIMYHOCTH, CaMOOIIPEACIICHUC B (1)PI3H‘I€CKOﬁ KYyJIbTYypPE U CIOPTE; HU3YUYCHUC

OBJIaAICHUEC CHCTEMOM TCOPCTUICCKUX 3HaHI/II71,

TECOPETHYCCKUX, TEXHUUCCKHUX U TAKTUICCKUX ITPUEMOB OJHOI'O U3 BU0B CIIOPTA.

2 B pe3yabTare M3y4YeHUs] JMCUMILIMHBI 00YYAIOUIMIICA 10 MporpamMMe O0akajiaBpuara

JOJIFKeH:

Obnaoams crnenyromumu oOuekyabTypHbiMU (OK) KoMneTeHuusIMu:

—  CIOCOOHOCTBH K caMOOpranu3aiuu u camoobpaszosanuio (OK-7);

- CIIOCOOHOCTH  HCIIOIL30BAaTh MCTOJBbI

U cpeactBa (PU3UYECKOW KYIBTYpPBI

obecriedeH s OJHOICHHO colManbHOM U mpodeccuoHanbHoi nesrenbroct (OK-8).

3nameo:

—  HaYYHO-IIPAKTUYCCKHUEC OCHOBBI CI)H3H‘ICCKOﬁ KYJIbTYpPBI U CIIOpTaA, 340POBOI'O o6pa3a

JKU3HH,

—  COLMAJIbHO-OMOJIOTHYECKUE OCHOBBI (PU3MUYECKON KYIBTYpPHI U CIIOPTA;

— BJIHAHHUC O3JOPOBUTCIIBHBIX CHUCTCM (I)I/I3I/I‘-ICCKOFO BOCIIMTaHHUA Ha YKPCIUICHUC

310POBbA, HpO(I)I/IJIaKTI/IKy HpO(I)CCCI/IOHaHBHBIX 3a00JIeBaHUN U BPCIAHBIX IPUBBIYCK;

- CIIOCOOBI KOHTPOJII U CaAMOKOHTPOJIA, OLICHKU (1)1/131/111601(01“0 Pa3BUTHA U (I)HSHHCCKOﬁ



MIOATOTOBJIEHHOCTH.

Ymemns:

—  COCTaBIISITh KOMIUIEKC YIPAKHEHUW I CAMOCTOSTENBHBIX 3aHATHH (QHU3NYecKon

KYJIbTYpOH U CIIOPTOM;

—  COCTaBISTh U BBINOJIHATH MHIUBHUIYaIbHO MOJOOpPAHHBIE KOMILJIEKCH MO (U3UYECKOM

KYJIbTYPE U Pa3IMYHBIM BUJIAM CIIOPTA;

—  OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coOJtoJaTh NpaBuia

TUTHEHBI U TEXHUKHU 0€3011aCHOCTH;

— TPUMEHATH MOJYYEHHbIE TEOPETHUYECKUE 3HAHUS B MOBCEIHEBHOW, 00pa3oBaTelIbHON U

podecCHOHABHON IeATEITFHOCTH;

—  CaMOCTOSITEJIbHO COBEPIIEHCTBOBATh U Pa3BUBATh CBOM KyJIbTYPHBIH YPOBEHb B 001acTU

ucTopuu GU3NYECKOMN KYIbTYpHI U CIIOPTA;

— ONepupoBaTh TEMATHUECKUM TOHSATHIHBIM almaparoM COBPEMEHHOW (u3ndyeckon

KYJIBTYpHI U CIIOPTA;

— BBINOJHATH 3aJaHMs], CBSI3AHHBIE C CAMOCTOSITENIHBIM aHaJIM30M U 00paboTKOU

nH(pOpMaILIUY IO U3Y4aeMbIM TEMaM.

—  OCYILIECTBJISTh TBOPUYECKOE COTPYTHHUUECTBO B KOJUIEKTUBHBIX (hOpMax 3aHATHH.

Bnaoemy:

— CcpeAcTBaMM M METOJIaMU YKpEIUIEHHs] WHAMBHUIYaJbHOTO 3/I0pOBbS, (DHU3HUECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

—  TEOPETHYECKUMH, TEXHUUYECKHUMH U TAKTUYECKUMH HaBBIKAMHU B OJTHOM U3 BUJIOB CIIOPTA;

—  HaBBIKAMH KPUTUYECKOTO MBIIUICHUS, 00001IEeHUs U aHaIu3a HHPOPMAIUH, TOCTAHOBKHU

1enei u BbIOopa MyTu ee JOCTHKEHUS,

—  HCHOJb30BaTh (U3KYIBTYPHO-O3JOPOBUTEIBHYIO ACSTEIBHOCTh JUISL  YKpEIUICHUS

310pPOBbSI, JOCTHXKEHUS dKUZHEHHBIX U MPOPECCUOHAIBHBIX LETCH.

3 Kparkoe coaepxxanue JUCUUILIHHBI

Kypc mucuunnubbl «JIeKTHUBHbIE TUCHUIIMHBI 10 (GU3NYeCKOl KYJbType U CIOPTY»
peanu3yeTcss 4epe3 BapUaTUBHBIM KOMIIOHEHT (DJEKTHBHBIM MOAynb) 328 akam. yacoB / 246
aCTpPOHOM. 4. (KOHTaKTHas paboTa + caMocTosATeIbHasi padoTa CTy/IEHTOB), B 3aYETHBIC SAUHUIIBI HE
MIEPEBOIUTCS, SIBIIAETCS 00S3aTEIbHBIM IS UCTIOJHEHUS TIPU 3A0YHOU (hopme 00yuenus.

Kypc nmucuuniausbl «JeKTHUBHbIE TUCHUIIMHBI M0 (U3MYECKOH KYJbTYpe U CHOPTY»
3aKaHYMBAETCAd 3a4€TOM B KOHLE KaXJO0ro YETHOro cemecTpa. KOHTpoiab OCyllecTBIsIET
O0OBEKTUBHBIN y4eT IMpoliecca U pe3ylibTaToB yueOHOU eI TeNbHOCTUA CTYIEHTOB U OCYIIECTBIISETCS
10 IPUHATON B YHUBEpCUTETE PeUTUHIOBOM cucteme 1iis cryneHToB O3 u 30 o0yueHus.

Y cmyodenmoe 3a0uno20 omoenenuna nem npaKmuyecKux 3aHAMUN 8 CHOPHIUGHOM 34]1€
({). H3yuenue oucuuniunpl — meopemuueckoe.

[IporpaMmma paccuuTaHa Ha H3y4Y€HUE JUCLUUIUIMHBI «JJIEKTHBHbIE IMCHMILIMHBI 110

¢pu3nyeckoil KyJbType M CHOPTY» B TEYEHHME IIECTH CEMECTPOB M IPEIANOJAraer, 4Yro
oOyyaronuecst UMEIOT TEOPETUYECKYIO TOATOTOBKY B 00JaCTH AUCHUIUIMHBI «PU3nUecKas KyabTypa
U CIIOPT».

KpurepreMm ycnemHocTH OCBOEGHHs Y4€OHOrO Marepuana SsBISETCS SKCIEepTHas OlleHKa
IIPENOJaBaTellsd, YUUTHIBAIOIAs CBOEBPEMEHHOCTb M IOJIHOTY BBINIOJIHEHHS AOMAIIHMUX 3a/laHuM,
YETKOCTh M TMOJIHOLIEHHOCTh BBIIIOJHEHUS KOHTPOJBHBIX pabOT M MPAKTHUECKOTO 3a/aHUs, 3HaHUH
TEOPETUYECKOI0 pa3/ielia JUCIUIIINHBI.

Monyas 1. Teopernuecko-MeToau4ecKHe OCHOBBI (pU3NYECKOH KYJIbTYPBI U CIIOPTA.



1. O310poBUTENIbHAS HANPABICHHOCTh — KaK BAXHEUIIMHA NPUHIMI CUCTEMbI (PU3MUYECKOTO
BocnuTaHus. OCHOBBI IOCTPOEHHUS 03JOPOBUTEIBHON TPEHUPOBKHU.
2. @U3KyJIbTYPHO-030POBUTEIBHBIE METOUKU U CUCTEMBI.
3. OneHka COCTOSIHMS 370pOBbS W (PM3MYECKON IMOATOTOBICHHOCTH 3aHUMAIOIIUXCS
($U3NIECKOl KyIbTYpOil U CHOPTOM.
Mopayas 2. JIBurarebHble BO3MOKHOCTH 4YeJIOBeKa — BOCIHTAHMe (U3NYECKUX
kavecTB. BOCK I'TO.
1. TlosBnenue u BHeapenue komiuiekca ['TO
2. Bocnuranume (u3nYecKHx KadyecTB OOydarommxcsi (OTIENbHBIE KAueCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOYKHOCTEH YeJI0BEKa).
Moayas 3. Meroauka OpraHu3allid M NPOBeJeHHs CIOPTHUBHBLIX COPEBHOBAHMII W
(pU3KYyILTYPHO-MACCOBBIX MEPONIPUSITHIA.
1. XapaxTepucTuka CHOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSITHUH.
2. ®enepanpubiii 3akoH OT 04.12.2007 Ne 329-03 «O Qusuveckoid KylnbType H CIIOPTE B
Poccuiickoit @enepanumny. Opranusanys CIOPTUBHBIX MepONpHUATHI. IHBEHT-MEHEPKMEHT
B CIIOpTE.
3. OcHoBHble moHsATHS 3THKH cropta. Fair Play. Ilpodunaktuka HapyiieHHi CIOPTHBHON
3THKH (00opbOa ¢ nonuHrom B criopre). BAJIA.

4. O6beM yueOHOM THCHMILINHBI (BAPHATUBHbIN KOMIIOHEHT)

B CemecTtpbl
Bun yue6Hoit paboThl akagem. | | 1 Il v V VI
gacax

OO6mast TpyJ0eMKOCTh TUCIUIUIUHEI 0 | 328 32 66 66 66 66 32
y4eOHOMY TUTaHY
Konraktnas pa6ora (KP): 26 10 6 10
Jlexuunm (JIek) 26 10 6 10
CamocrositesbHas padora (CP): 302 32 56 66 60 66 22
KonTtakTHas camocTosiTenbHas pabota 0,2 0,2 0,2
CamocrosiTeIbHOE U3YUEHHE Pa3/ieiioB
JIMCIUTUTHHEI
Pedepar 96 14 158 |21 148 |21 9,8
[IpakTrueckoe 3aganue 206 18 41 45 45 45 12
Bua koHTpoJs: 3a4eT / IK3aMeH 3a- 3a- 3a-

qyer qyer qyer

B CemecTpsl
Bun yue6HO# paboTh actpoHom. | | I Il v \Y VI
yacax

OOmiass TPyAOEMKOCTh AMCHUILIUHBI | 246 25 49 49 49 49 25
1o yyeOHOMY IIaHy
Konrakthas padora (KP): 17 7 3 7
Jlexmum (JIek) 17 7 3 7




CamocrositesbHas padora (CP): 229 25 42 49 46 49 18

KoHnrakTHas camoctosiTenbHas paboTa 0,15 0,15 0,15

CaMocCTOATENBHOE N3YUEHUE
PasaCsIOB IUCHUIIIIMHBI

Pecdepar 72 10 11,8 | 15 11,8 |15 7,85
5 5

[IpakTyeckoe 3aganue 157 15 30 34 34 34 10

Bua koHTpoOJIsi: 3a4eT / IK3aMeH 3a- 3a- 3a-
yeT yeT yer

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUNITIHMHBI
«OcHOBbBI MeHemkMeHTa 1 MapkeTunra» (b1.B.J1B.01.01)

1 eap AUCHMIVIMHBI — TIOJYYEHUE CHCTEMBl 3HAaHUH O  3aKOHOMEPHOCTSX
(GYHKIMOHUPOBAHUS TPEANPUATAS B 00JacTH MEHEHKMEHTA W MapKeTHUHTa; HW3Y4YCHHUE
OpPraHU3AIMOHHON CTPYKTYPBI MPEATPUATHS, (DOPMBI U METO/IbI YITPABICHUS UM.

2 B pe3yubTare M3yueHusi AUCHMILIMHBI 00y4alOLIUIicA MO MporpamMme daxajaBpuara
HOJIKEH:

Obnadams CIENYIONUMA KOMIIETCHITUSIMHU:

IIpogpeccuonanvrvimu:

— WCIIOJb30BaTh HOPMATHBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHAApTHU3AlMd U
cepTu(UKALMK TPOAYKTOB U UX H3JAETHI, dJIEMEHThl SKOHOMHUYECKOTO aHalli3a B MPaKTUYECKOM
nesitenbHOCTH (ITK-3); aHanu3upoBaTh TEXHHMYECKYIO JOKYMEHTAIUIO, MOJ0MPATh 00OpYAOBaHUE,
TOTOBHUTH 3asBKM Ha mpuoOpereHne u peMoHT obopymoBanus (I1K-9); cnmocoOHOCTH MpOBOIUTH
aHaJIu3 ChIPhs, MAaTEPHAJIOB TOTOBOW MPOIYKIIMH, OCYHIECTBIATH OLEHKY pe3ynbraToB aHanusa (I1K-
10); TOTOBHOCTh HM3y4yaTh HAyYHO-TEXHUUYECKYIO HWH(POPMAIUIO, OTCUYCCTBEHHBIM M 3apyOC)KHBIN
omeIT 110 TeMatuke ucciaenoBanus (ITK-20).

3namo:

- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKH 1IeJIeil U cTpaTeruu OusHeca;
- NPUHIUIBI HOJATOTOBKU AOKYMEHTALMU JUIS CO3JaHHS CUCTEMbl MEHE/DKMEHTA IPEIPUSITUS,
- METOJbl M TEXHOJIOTHH MPUHATHUS U pealIU3alliy YIIPABICHUYECKUX PEIICHHH.
Ymemy:
- TNPUHUMATh YIPABICHUYECKUE PEIICHUS;
- cobupath, 00padaThIBaTh U UCIOIH30BATh YIPABICHYECKYIO HHPOPMAIHUIO;
- pacmpenensatb 00s13aHHOCTH U OTBETCTBEHHOCTb.
Braoemy:
- MEeTOJaMH PYKOBOJCTBA IEPCOHATIOM;
- HMHCTpyMeHTaMH d(PPEeKTUBHOTO YIPaBICHUS MPEITPUITHEM.

3 Kpartkoe copep:kanue JHCHUITHHBI

Mooyne 1. Ocnogvl ynpaenenus npeonpusmuem

Beenenue. [Ipenmer, MeTon u coaepxkanue qUCUUIUIMHBL Teopus ynpasieHus. CylnHoCTb U
cojepxkaHue ynpasieHus. OcCHOBHble TOHATHS d(pdexkTuBHOCTH ynpasieHus. Crnenuduka
YIIPaBJIEHYECKON JEATENbHOCTH, COBPEMEHHbIE IMPOOIEMbl YHpaBiIeHHUA. 3aKOHOMEPHOCTH U
npuHUMOBl yrnpaBieHus. CyObeKTuBHblE W OOBbEeKTHBHBIE (hakTopbl B ympaBieHuH. Cucrema



yIpaBJICHUS TpeanpustueM u ee cTpykrypa. Onenka sddekTuBHOCTH yrpaBieHus. [loHstue
CUCTEMBI YIIPaBJICHHS, pacmpereseHue (YHKIMA, MOTHOMOYMNA W OTBETCTBEHHOCTH. [IpHHIIMITBI
IIOCTPOEHUSI  CUCTEMBl  yIlpaBieHUs. LleHTpanuzauus W JAeUEHTpalu3alMs  yIpaBICHMUS.
JlenerupoBaHue MOJHOMOYMH B mpolieccax ymnpasieHus. OpraHu3zallMOHHas —CTPYKTypa
npeanpusaTis u ux Buabl. [lokazarenu 3pQeKTUBHOCTH yIIPaBICHHUS.

Mooyns 2. OcHosbl mMeHedxcmeHma

Henu B cucreme ympasieHusi. Pa3zpaborka crpareruii u 1uiaHoB opranusarmu. Llemu u
LenenojaraHue B ynpaBieHUd. Posib LeaM B OpraHu3alud U OCYLIECTBIEHMM IPOLIECCOB
ynpasieHus, kiaccudukanus neneid. [loctpoenue nepesa neneit. Coueranue pasHO0Opa3us 1eieit u
¢bynkuuit MeHemxkmenta. Cucrema yrpapieHuss 1o nemsiM. CTpaTerust U TaKTUKA YIIPaBIICHUS.
CymHocTh, TPUHIUOBI W METOAbl IutaHupoBaHus. I[Ipomecc BbipaboTku cTpareruu. Dopmbl
TEKYIIEro IUIAHUPOBAaHMS. TeXHOJOrus pa3pabOTKM M NPHUHATHSA YHPABIEHUYECKUX PEIICHUH.
Pa3pabotka ynpaBineHueckux pemieHuil. [loHsTHEe M KiaccupUKanus yIpaBJIEHYECKUX PEIICHUH,
OCHOBOIOJIAraloIMe AIEMEHTHI JeSTEIbHOCTH, YCIOBUS U KPUTEPUU MPUHATHUS PELLIEHUH, poliecc U
MOJIENI TPUHATHUS YIPABJICHYECKUX PEIICHUN, peaju3anusl yInpaBlIeHYECKUX pellieHuid. Brmacts B
cucTteMme yrnpasieHus. JIuaepcTBo U cTuib ynpasiieHus. OTHOILLIEHUS BIACTU B CUCTEME YIPaBICHUS.
[TonaTre u TUMONOTHS BIACTH; BIACTh U aBTOPUTET MEHeKepa. VICTOUHUKY BIACTH B YIIPABICHUH
OpraHM3aleil; MmapTHEpPCTBO B IMpoleccaX MEHEKMEHTa. JIMIepcTBO W CTWIb YIpPaBJICHHUS.
[Ipouecchl ¢GopMuUpOBaHUS U OCHOBHBIE COCTAaBISIOUINE JIUJAEPCTBA. MOTHBAIIMOHHBIE OCHOBBI
ynpasieHus: ¥ KOHQIUKTEL. [pynmoBas quHaMUKa U KOH(JIUKTHI.

Mooynb 3. Ochosbl mapkemunea.

MapkeTHHr Kak CHCTeMa YIPAaBJICHHs, DPETYyIUPOBAaHUS W HU3y4YeHUs phIHKA. [loHsATHE
MapkeTuHra. [IponcxoxkaeHne U CyllHOCTh MAapKETHHIa, LENH MapKeTHUHra. OCHOBHBIE NPU3HAKU
MapKETHHIOBOTrO CTWiIsl yrpasieHus. KoHuenmmu MapketnHra. OCHOBHbIE BHIbl MAapKETHHIA.
Mapkerunrosas cpeaa. Kommnekc — mapkeTuHra. OCHOBHBIE MapKETHHTOBBIE HWHCTPYMEHTHI.
Cogep:xaHue U IMpolecc yrnpaieHHs MapkeTHHroM. OcHOBHbIE (YHKIIMH MapKeTuHra. ToBapHas,
L[eHOBasi, cObITOBas M KOMMYHHUKallMOHHas MoiauTuku ¢upmbl. ToBapHble cTpareruu. PazpaboTka
HOBBIX TOBApOB.

4. O0beM y4yeOHOH TUCUMIITIMHBI

B 3aueTHBIX

Bubr yueOHOM paboThI B axanmem. yacax
eIMHULIAX
O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIaHY 3 108
Konraktnas padora (KP): 1 36
Jlexuun (Jlek) 0,5 18
[Ipaktuueckue 3ansarus (113) 0,5 18
JlaGopaTtopusbie 3ansatus (J1ab) - -
CamocrositesbHas padora (CP): 2 72
IToaroToBKa K KOHTPOJIbHBIM 3aHATHS /9K3aMEHY 2 72
KonTakTHas camocrositenbHas paboTa 0,2
CaMocToaTenbHOE U3YUEHUE Pa3/ieioOB IUCIUTUTHHEI 71,8
Bua koHTpoJIsi: 3a4eT / IK3aMeH 3aver
B 3auernbix | B aCTPOHOM.

Bunpsl yaeOHOM paboThI
eIMHUIIAX | yacax




OO0masi Tpy10€eMKOCTh IMCUUILIMHBI N0 Y4e0HOMY IJIAHY 3 81

Konraktnas patora (KP): 1 27
Jlexuu (JIek) 0,5 13,5
[MpakTaeckue 3anstus (I13) 0,5 13,5
Jlaboparopusbie 3ausaTus (J1ad) - -
CamocrositesbHas padora (CP): 2 54
[ToaroToBka K KOHTPOJILHBIM 3aHATHS /9K3aMEHY 2 54
KonrakTHas camocTosiTenbHast pabota 0,15
CamocrosiTeTbHOE H3YUeHHE Pa3AeiIoB TUCIUILTAHBI 53,85
Buj koHTpOJsA: 3a4eT / IK3aMeH 3ayeT

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIITIMHBI
«OCHOBBI TEXHHYECKOT'0 PeryJiMpoBaHus U ynpaJjeHue kayecrsom» (b1.B.J1B.01.02)

HEJA U 3AJAYU JUCHUATTJINHBI
[IporpamMma cocTtaBiieHa B COOTBETCTBUHU C TpeOoBaHUAMHU DeiepalbHOrO rocy1apCTBEHHOTO

obpazoBarenbHoro cragaapra (PI'OC BO) noaroroBku 0akaiaBpoB MO HAMPABICHUIO XHAMHUUYECKAs
texHoyiorusn18.03.01 mpodunsa «TexHomorust 3auUThl OT KOPPO3UH, PEKOMEHIAIUN METOIMIECKOM
CeKIMM YYEHOro COBeTa M HAKOIUIGHHOTO OTbITa MpernojaBaHusi mpeaMera Kadeapoit
CTaHJapTU3alMM M HHXXeHepHO-KomnbloTepHoll rpaduku PXTY. Ilporpamma paccuutana Ha
U3YyY€HUE Kypca B T€YEHHE OJHOTO CeMecTpa.

JUis  yCHemHoro OCBOEHHUS ITUCIHMIUIMHBI CTYIEHT JOJDKeH H3Y4UTh Kypchl «OCHOBBI
SKOHOMUKH U YIPaBJIEHUS IPOU3BOACTBOMY, «lIpaBoBeaeHune», « IKOIOTHS.

enp kypca «OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABICHUE KAYECTBOM) - HAYYHUTh
CTYJI€HTOB IIPUMEHATH KOHTPOJIbHO-U3MEPUTEIBHYI0 M HCHBITATEIbHYI0 TEXHHUKY, METOJaM |
CPEICTBAM TEXHUYECKOTO PETYIMPOBAHUS, METOIAM KOHTPOJIS KA4ECTBA BBIIMYCKAEMOM MPOIYKLINH,
pecypco- U PHEprocOepexeHUI0 TEXHOJIOTMYECKUX IPOIIECCOB C HCIOJIb30BAHUEM CTaHAAPTHBIX
METOJIOB, COBPEMEHHBIM CHUCTEMAM YIIPABJICHUS KAYECTBOM.

3amayamu wu3ydeHHss Kypca «OCHOBBI TEXHMYECKOTO PEryJIMpOBAHMS W  YIPABJICHUS
KaueCTBOM» SIBJIAFOTCS COBEPLUIEHCTBOBAHME METOJUK KOHTPOJISI KadecTBa IPOM3BOJCTBEHHBIX
MIPOLIECCOB, pa3pabOTKa CHUCTEM YIPABJICHUS KadyeCTBOM, pPa3paboTka HOPMATHBHBIX JOKYMEHTOB
pPa3HOTO ypOBHS, CO3/IaHHE HOBBIX METOJIOB M3MEPEHHi, MOTydeHHEe U3MEPUTENbHOW HH(pOopManuu
TpeOyeMoro KauecTna.

Lenu u 3amaun Kypca JOCTUTAKOTCS ¢ TOMOILIBIO:

-03HAKOMJICHHUS C BUJIaMU HOPMATUBHBIX JOKYMEHTOB

-U3y4eHHs] HOPMATUBHOW U 3aKOHOJATEIBHOW ©0a3bl TEXHUYECKOTO PEryIUpOBAHUS H
YIPABICHUS KAYECTBOM

-O3HAKOMJICHUSI C €IWHUIAMU (U3NYECKUX BEJIMYMH, TOCYJapCTBEHHBIMH H3TajJOHAMU
METOJJaMU U CPEJICTBAMU MOBEPKH CPEJICTBAMU U3MEPEHUS;

-pa3paboOTKH CIOCOOOB BBIpAXKEHUS M (OPMBI MPEACTABICHUS pE3yIbTaTOB H3MEPEHHH,
METO/IMKH BBITIOJHEHUS U3MEPEHNUI.

-03HaKOMJIEHUS ¢ (hopMaMH MOATBEPKACHUS COOTBETCTBUS

Kypc 0CHOBBI TEXHMYECKOTO PErYIMPOBAHUSA U KOHTPOJIS KaueCTBA YUTAETCS B 7 CEMECTPE U
3aKaHYMBAETCA 3a4€TOM. KOHTpOJIb yCIIEBaEMOCTH CTYAEHTOB BENETCS 10 NMPUHSITON B YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

2. KOMIIETEHIINU BAKAJIABPA B KYPCE «OCHOBBI TEXHUYECKOI'O
PEI'YJIMPOBAHUSA U YITPABJIEHUA KAYECTBOM»



W3yueHne Kypca OCHOBBI TEXHMYECKOT'O PETyIMPOBAHHMS U YIPABJICHUS KAadeCTBOM IpU
MOJTOTOBKE OakajIaBpOB IO HampaBieHUIO0 «TeXHONOrus 3alUThl OT KOPPO3HM»  CIIOCOOCTBYET
NPUOOPETEHUIO CIEAYIOMNX KOMIIETSHIUH.

2.1. IlpodeccronanbHbIE:

-TOTOBHOCTh MCIIOJHATH HOPMATHBHBIE JOKYMEHTBHI 10 KOHTPOJIIO KadecTBa, CTAHAAPTU3ALUU H
cepTU(HKAINN TPOAYKTOB M H3JACIHNA, JIEMEHThl KOHOMHYECKOTO aHaju3a B IMPAKTHYECKOM
nesitensaocTH (I1K-3);

-CIIOCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIINIO, OJ0MpaTh 000pyIOBaHHE, TOTOBUTH
3asBKU Ha pUOOpeTeHune u peMoHT obopynoBanus (I1K-9).

- CITIOCOOHOCTH IPOBOJUTH AHATIU3 CBIPHSI, MATEPHAJIOB U TOTOBOW MPOIYKIIMU, OCYIIECTBIISTh
oreHKy pe3yinbratoB ananu3a ([1K-10);

-TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYI0 MH(POPMAIHIO, OTCYECTBECHHBIN U 3apyOeKHBII OIBIT
no Tematuke uccienosanus (I1K-20).

MoAYJIhb 1.
1.1 Beenenne. 3akon P® «O TexHHYeCKOM peryJiupoOBaHUMN.
Mepbl  TEXHHYECKOTO  pEryJupoBaHMs, OCHOBAaHHbIE Ha 3aKOHOJATEIbCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO M 0€30MACHOCTh MOCTaBJISIEMON MPOIYKLIUHU («3aKOH O 3alluTe IpaB
OTpeOuTENen»).

1.2 HeorBpaTuMoOCTh OTBETCTBEHHOCTHM H3IOTOBUTEJS W OPraHM3alMd B LeNu
«U3rOTOBHUTE/Ib- MPOIABEIl- MOTPEOUTEIbY.
JloOpokauecTBeHHas npoaykuus. Mckaxennas napopmarus o GpakTHIecKuX
XapaKTEePUCTHKAX NpoayKiuu. DanpcuduiinpoBanHas TpoayKius. OTBETCTBEHHOCTh MPOJaBIa U
H3TOTOBHUTEIIS.

1.3 Jloka3aTejbCTBO JO0OPOKAYECTBEHHOCTH  peaju3yeMoil  NPOAYKIUU
u3roropureseM. CBsizb Mexay HaJIn4ueMm gAedexra U BeJUIUHOH yiepoa.
KauecTtBenHas npoayKiusi-ycioBue BbDKMBaHUS (JUPM B KOHKYPEHTHOH 60pb0e.

1.4. Texnuueckoe peryJupoBaHHMe, OCYHIECTBJIsiEeMOe TOCYAapCcTBOM B 00JacTH

0e30macHOCTH NPOAYKTOB. TexHu4eckune perJjaMeHThbl U OLlEHKA COOTBETCTBHSL.

Bunpl texnumueckux periiameHToB. Coaep)kaHue TEXHUYECKUX perjamMeHToB. lIpaBuna
MIOCTPOCHHUS.

1.5. ®opMBbI TEXHHUYECKOT0 PeryJMpoOBaHMS.

CranpapTuzanus, NOATBEPKACHHE COOTBETCTBHUS, I'OCYJAAPCTBEHHBIM KOHTPOJIbL U HAI30p,
aKKpeIuTalus.

3akoH «O cTaHIapTU3ALUN

1.6. AkkpeauTanusi Kak (popmMa rocy1apCcTBeHHOI0 TEXHUYECKOr0 peryJiMpoBaHus.

lenn W NOpUHIOUOBL aKKpeOUTAlMH. AKKpEeIUTalusi OpraHoB M0 CcepTU(UKALUUA U
UCHBITaTeNbHBIX Jaboparopuil. CepTuUKaMOHHBIE UCIBITAHUS MPU aKKpPEAUTAlUMU. 3apyOexHas
aKKpeIuTalus.

1.7. Mepsl, npeaycMaTpuBamlMe HCIOJb30BaHHE [T00POBOJIBHBIX CTAHAAPTOB H
A00pOBOJILHOM CePTHHHUKALUH.

KauectBo mponykumu. I[lokazatenu kadectBa W MeroAbl ux oleHku OOydeHue u
nH(GOPMHUPOBaHUE TOTpeOUTENEH.

1.8. IllpyHuunsl U GopMbI NOATBEPKACHUS COOTBETCTBHS.

MOAYIIb 2
2.1 MeToan4yeckne OCHOBBI YIIPaBJICHUSI KAYeCTBOM.



OcCHOBHBIE KaTETOPUH U TIOHATHS YIIpaBJIeHUs KauecTBOM. McTopust pa3BUTHS TEOpUU U
MPaKTUKU B oOsnacTu yrnpasieHus kadectBoM. Konenmust TQM. TlokazaTenu kauecTBa U METOIbI
ux oreHku. OpraHn3almOHHO-METOINYECKUE IPHHIUIIBI 00ECTIEYCHUsI KaUeCTBA U YIIPABJICHUS
Ka4eCTBOM.

2.2 OcHOBHBIE 3JIEMEHThI 00ecreYyeHHs1 KayecTBa
Crannaptuzainus B yIpaBJIeHUU KauecTBOM. MexayHapogHas ctannaptusanus. CTangapTsl cepuii
9000, 14000,22000. CoBpeMeHHBIE MOJIEIIH YIIPABJICHUS KaYE€CTBOM.
2.3 MeTtpoJiornyeckoe obecnevyeHue Ka4ecTBa MPoayKIun
2.4 CepTudukanus B ynpapjieHHUH Ka4eCTBOM
[Tocne m3ydeHust Kypca OCHOBBI TEXHHUECKOTO PETYIHUPOBAHUS CTYACHT JOJDKEH:
3HATh:
- 3aKOHOJATENbHBIE W HOPMATHBHO IIPABOBBIC AaKThl, METOAWYECKHE MAaTepHajbl IO
TEXHUYECKOMY PETyITHPOBAHUIO;
- TEPCIEKTUBBI TEXHUYECKOTO pPAa3BUTHS W OCOOCHHOCTH JESTEIBHOCTH OpTaHU3aIHii,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeNIbHO-TTPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PETYINPOBAHUS;
- OCHOBBI TEXHUYECKOTO PETYIUPOBAHIS,
yMeThb:
- IPUMEHATh METOJIbI ¥ TMIPUHIIUIIBI CTAHJAPTH3AIMA TIPU pa3paboTKe CTAaHIAPTOB U APYTHX
HOPMATHBHBIX JIOKYyMEHTOB;
- TPOBOJWTH TOATBEPKICHWE COOTBETCTBUS  MPOAYKIMH, TPOIECCOB H  YCIYyT
MPEIBSBIIIEMBIM TPEOOBAHISIM;
- IPUMEHSATH METOJIbI KOHTPOJIS M YITPABIICHHS KAYECTBOM;
- aHAIM3UPOBATH JTAHHBIE O KAYECTBE MPOYKIIUU U OTIPEACISTh IPUYHHBI Opaka.
- HCTOJB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHW UTS TUIAHWPOBAHUS M MPOBENEHUS paboT Imo
TEXHUYIECKOMY PETyIMPOBAHUIO.
BJIAJIeTh:
- HaBBIKAMHU MCIIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPAaBJICHUS Kaue€CTBOM;
- HaBblKaMH OQOPMIJICHHSI PpPE3yJIbTaTOB WCIBITAHUNW U TPUHATHS COOTBETCTBYIOLIUX
pELICHHUI;
- HaBbIKAMH 0(OPMIICHHSI HOPMATHBHO-TEXHUYECKOW JOKYMEHTALIUH

OBBEM JIMCUHUAILIMHBI U BUJbI YYEEHOM PABOTBHI.

Bua yaeOHoM paboTh 3au. ex. — 3
B 3ayeTHBIX Bcero Bcero
en. JacoB B / JacoB B 7/
ceMecTpe ceMecTpe
Axaz. gac Actp. yac
OO01ast TpyA0eMKOCTh IUCIUTUTHHBI 3 108 81
Teopernueckoe oOyueHue:
AyIuTOpHBIC 3aHATHS: 0,9 32 24
Jlexnn 0,45 16 12
[IpakTHueckue 3aHATHS 0,45 16 12
JlaGopaTopHble pabOThI - -
CamocTtosartenbHas padbora: 2,1 76 57
[ToaroToBKa K KOHTPOJIBHBIM
pabotam
Kypcosas paborta - - -




HApyrue Buel
CaMOCTOSITEIIbHOW PabOTHI
KoHrakTHas camocTosiTesnbHas paboTa 0,2 0,15
CamocrosTenbHOE U3yUeHHE Pa3/ieioB 75,8 56,85
JIMCIUTLITHHBI
IToxrotoBka K 3aueTy/3K3aMeHY
By uToroBoro KOHTposIs 3a4eT

AHHOTanus padoueii mporpammbl gucuumunbl (61.B.J1B.02.01)
«BpluncIUTEIbHAS MATEMATHKA B TEXHOJIOTMH 3aIIUTHI OT KOPPO3UU»

1. HEJIA U 3AJAYUN JUCIUATIJIMHBbI

Hens nporpamMmbl: Hay4dUTh CTYAEHTOB TEOPETUYECKUM 3HAHUAM U TNPAKTUYECKUM
YMEHHMSIM U HaBbIKaM HCIOJIb30BAHUS COBPEMEHHBIX MAaTEMaTHYECKHX METOJIOB C IMPUMEHEHUEM
nakera wmaremarnueckux mnporpamm  MATLAB gans  pemieHuss IMMpOKOro Kpyra 3aaad
BBIYMCIIUTEIBHON MaTEMaTUKH.

Lenbto HacTosimiero Kypca sBIseTCS OOydeHHE CiyliaTeiaeil COBPEMEHHBIM METOo/aM
pacueToB, pacUYETHBIX HCCIEIOBaHUI, aHaan3a, ONTUMU3ALMU IPOLECCOB WHKEHEPHBIX 3ajad ¢
HCI0JIb30BaHMEM TakeTa Marematnyeckux nporpamm MATLAB

3anayu kypca:
oOyueHue CTYAEHTOB TEOPETHYECKMM METOJIaM BBIUMCIMTEIbHOM MaTeMaTHKH, TEOPETUYECKUM
OCHOBaM CO3JlaHMsl M OpraHU3allMM KOMIIBIOTEPHBIX YEJIOBEKO-MAIIMHHBIX CHUCTEM PpEIICHUS
MH)KEHEPHO-PACUETHBIX 33124 METOIaMH BBIYHCIUTEIbHOW MaTEeMaTHKY;
o0y4eHHE CTYICHTOB MPAKTHYECKUM METOJAaM BBIYHMCIUTENBHON MaTeMaTHKH, TEOPETHYECKUM
3HaHUSAM M MPAKTHUYECKMM YMEHHUSM M HaBbIKAM MCIIOJIb30BAaHMUS COBPEMEHHBIX METOAOB U
KOMIUIEKCOB IPOIPaMMHBIX CPEACTB ISl PELICHUs 33134 BIYMCIUTEIbHON MaTeMAaTUKH;
oOyyeHHEe MeToJaM U aIropuTMaM BBIYUCIUTEIBHOM MAaTEMATUKH, IMPAKTHYECKHM HAaBbIKAM
UCIOJb30BAHUS COBPEMEHHOI'O IPOTrPAMMHOIO OO€cledyeHus: A pEeIleHHs] pacyeTHbIX 3ajad
BBIUHCIIUTEILHOW MaTEeMaTHKY;

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

W3yueHne IUCUMIUIMHBI IPU HOATOTOBKE CIOCOOCTBYET (DOPMHUPOBAHMIO CIEIYIOLINX
KOMIIETEHIIUH:

Ilpogpeccuonanvhuvix:

TOTOBHOCTBIO NPUMEHATh aHAJUTUYECKHE U YHMCICHHbIE METOJIbl pPElleHHs MOCTABJICHHBIX 3ajad,
UCIOJIb30BaTh COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOJOTUH, TPOBOIUTH 00pabOTKy HH(POpMAIMHU C
UCIOJIb30BAHUEM TPHUKIAJHBIE MIPOIPAMMHBIX CPEICTB chepbl NMPOoPecCHOHANBHOMN NesITenbHOCTH,
UCIOJb30BATh CETEBbIE KOMIBIOTEPHbIE TEXHOJOIMM M 0a3bl JaHHBIX B CBOCH IpodeccHoHaIbHOMN
oOnacTy, TMakeThl MPUKIAJAHBIX TMpPOTpaMM Ui pacyera TEXHOJOTHMYECKUX MapaMeTpoB
obopynosanus (ITK-2);
CMOCOOHOCTh IJIAHUPOBATH M NMPOBOAUTH (U3NYECKUE M XUMHMUYECKHE SKCHEPUMEHTHI, MPOBOJUTH
00paboTKy MX pe3ylIbTaTOB U OLIEHUBATh MOTPEIIHOCTH, BBIABUIaTh TMIIOTE3bl M YCTAHABIMBATbH
IPaHULBI UX MPUMEHEHMs, NPUMEHATH METOJbl MAaTEMAaTHYECKOTO aHajiu3a M MOJAEIUPOBaHU,
TEOPETHYECKOr0 U dKCIepuMeHTaIbHoro uccienosanus (I1K-16);

B pesynpraTe n3yueHuss AUCUUIIINHBI CTYJEHT JOJIKEH:

3namp:



(UBHKO-XMMUYECKHE ¢ XHMHKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUs TPOIIECCOB
W3MEHEHHUS arperaTHOro COCTOSIHUSA Mapo(ra3o)->KUAKOCTHBIX CHCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX ITPOLIECCOB Pa3J/ICICHUsI XUMUYECKON TEXHOJIOTUU;

METOJbl U QJITOPUTMBI KOMIBIOTEPHOTO MOJICIUPOBAHUS OCHOBHBIX IIPOILIECCOB XHMHYECKOM
TEXHOJIOTHH U TEXHOJIOTHUYECKUX CXEM XUMHUYECKUX MPOU3BOJICTB;

MIPUHLUIIBI TPUMEHEHHUS METOJI0JIOTUU KOMITBIOTEPHOTO MOACIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUX
MPOIIECCOB TMPU  ABTOMATU3HUPOBAHHOM TIPOCKTHPOBAHMM U  KOMIIBIOTEPHOM  YIIPABIICHUH
XUMUYECKUMHU MMPOU3BOICTBAMH.

Ymems:
pemiaTh 3a7a4i KOMITBIOTEPHOTO MOJCIIUPOBAHUS MPOIECCOB Mapo(Ta30)-KUAKOCTHBIX PAaBHOBECHUH,
abcopOInu, TUCTUILISAINN, PEKTH(DHUKAITNH U KUJIKOCTHOW SKCTPAKITUH;

MPUMEHSATHh TOJYYCHHBIC 3HAHUS TPU PEIICHUH TMPAKTUYECKUX 3a7ad  KOMIIBIOTEPHOTO
MOJICTUPOBAHUSI OCHOBHBIX TIPOIECCOB XUMHUYECKOW TEXHOJIOTMM W TEXHOJOTUYECKUX CXEM
XUMUYECKUX TTPOU3BOJICTB.

Bnaoemo:

METOJIlaMU TIPUMEHEHHUs CTaHJIAPTHBIX TakeToB mnpukiaaHeix nporpamm (IIIIIT) w mnakeror
Moaenupyromux nporpamm (IIMII) ans monmenupoBaHMS OCHOBHBIX TPOIECCOB XHUMHUYECKON
TEXHOJIOTUHU ¥ TEXHOJIOTHYECKUX CXEM XUMUYECKUX TIPOU3BOJICTB.

3. KPATKOE COJAEP KAHUE JUCHUIIJIMHBI

BBenenue. Llenn u 3amaun kypca. Kpatkuii ncTopudeckuil 0O4epK pa3BUTHsI OTEYECTBEHHOM
U 3apyOeKHOW BBIYUCIUTEIBHOW MareMaTukd. OCHOBHBIE JTambl Pa3pabOTKH W peaau3aiud
QITOPUTMOB Ha KOMIIBIOTEpAX.

Moayas 1. BpruuciaurenbHas wmareMatuka. OCHOBHbIE JTamnbl: pa3padoTka H
peasu3aunusi ajJropuTMoB Ha KommbloTepax. Cucrema kommnbloTepHoil matematuku (CKM)
MATLAB nast peuieHust 32124 BbIYHCJIMTEILHOH MATEeMaTHUKH.

Tema 1.1. Co3nanue M-nporpaMM M OCHOBHbIe omepaTtopbl M-si3bika NPOrpaMMHUPOBAHUS
MATLAB. Bapuanthbl cTpYKTYpbI iporpamm Ha MATLAB.

Opranusanus padouero crosa Desktop Layout;

Ocuosuslie oneparud B Command Window;

OcHoBuble oneparuu B Editor;

JIMHEeHO OpraHu30BaHHas IIpOrpaMMa (aaropuT™m);

BeTBiieHHs C OJHMM YCIIOBHEM, HECKOJIBKMMH YCIIOBHSIMH, BJIOKEHHBIE, CO CIIMCKOM yCJIoBui. If,
switch; norugeckue oneparuu and, or, not;

LIMKJIBI CO CUETYHKOM, C TIPEIYCIOBHEM, C IOCTYCIOBUEM, C IPEPHIBAHUEM TOJIHBIM M IIPEPhIBAHHEM
YaCTUYHBIM, C 3aJaHHBIM IIaroM CYETYHKa, C OTACIbHBIM oTcueToM Hrepanumii; for, while, break,
continue; ¢ BbI30BOM (YHKIMIA; ¢ auasoroM ¢ mosb3oBareiieM B Command Window u B
CIEMAIBHBIX JUAJOTOBBIX OKHAX;

Tema 1.2 CranaapTHble ¥ _HecTaHIAAPTHbIe (YHKIMH _M-s3bIKka NPOrPAMMHMPOBAHUS W
ocuosnbie pemarenan (solvers) MATLAB.

dyuknuu ¢ rpaguIecKuM BBIBOJIOM pe3yibTatoB; plot, subplot, surf, mesh, polar;

DyYHKINHU ¢ YUCITIOBBIM BBIBOJIOM pe3yiasTaroB B Command Window;

DYHKIINY C 3aMKCHI0 PE3YIbTATOB B (Paii;

DyHKINH, BIOKEHHBIE B TJIABHYIO (DYHKIIHIO;

DyYHKIUHU ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB;

DyHKINH, BBI3BIBAIOIINE APYTYIO (DYHKIIHIO, MMsI KOTOPO# MepeiaHo KaK apryMEHT;



Moayas 2. Bektopsl m MaTpunbl. CucTeMa JHMHEHHBIX ajaredpamdecKHX ypaBHEHM

(CJIAY).
Tema 2.1. O0paTHasg MATPUIIA. Y MHOKEHUE MATPHIL

Omepartop inv;

Omneparopsi Strcat, int2str, numa2str;

Omneparopst length, min, max, mean, sort;

Omneparopsi dot, tril, triu, eye, zeros, ones, diag;

Omneparopsi rand, linspace, logspace, repmat;

Omneparopsi Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa IPOCTBIX HTEPAITHIA.

Omneparopst linsolve, rank, eig;

Tema 2.3. O0YCJI0BJIEHHOCTh cUCTEeMbI. UHCJ10 00YCI0BJIEHHOCTH.
Omnepartopsl cond, rcond,;

Moayas 3. O0paGoTka pe3yJbTATOB H3MepeHHMs] OJHOW BeJMYHMHBIL

byHkuun

Tema 3.1. Kpurepuii CTb10/IeHTA.

Omnepatopsi polyfit, polyval;

Tema 3.2. AnnpokcuMaInmsi.

Omneparop Isgcurvefit;

Tema 3.3. UnTepnosiumsi.

Omneparopsr interpl, linear, spline, nearest;
Moayab 4. UncjieHHOe HHTErpUPOBaHUE

Tema 4.1. MeTobl IPSIMOYI0J1bHUKOB

Omneparopsl sUm, mean;

Tema 4.2. MeTo/ibl TpaNeUunii

Omneparop trapz;
Tema 4.3. Meroa CuMIiicoHna
Omneparop quad, int;
Tema 4.4. Meroa HoioToHa-KoTeca 8 nopsiaka
Omneparop quads;

MoayJb 5. YpaBHeHUE ¢ OJHUM HEU3BECTHBIM
Tema 5.1. MeTo/ jiejieHHsI TION0JIAM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omneparopsl roots, poly, fzero;

MoayJasb 6. Cuctema HeJIUHEHHBIX YPABHEHUI
Tema 6.1. Meroa Heorona-Padcona
Omneparopsi solve, diff, subs;
Tema 6.2. MeToa NPOCTHIX HTEPALHUIL.
Omneparopst simplify, collect, pretty;

Moayas 7. OnHOMepHasi ONTHMM3 AN
Tema 7.1 MeToabl 0IHOMEPHOH ONTHMH3AIUHI
Omnepartopst fminbnd;

Moayas 8. MHOromMepHasi ONTUMM3ALMS
Tema 8.1 MeTo1bl MHOTOMEPHO ONITUMH3ALUMN

IIpudaunkenue



Omneparopsl fminsearch, linprog, fmincon;

Moayas 9. IudpepennnaibHbie ypaBHEHUs

Tema 9.1 Metoabl pemienns 1uddepeHHAILHLIX VPABHEHMIA.

Omneparopsi dsolve, diff;

3ak/oueHue. 3aKIOUYNTEIbHAS JIEKINS 110 MOABEICHUIO UTOTOB Kypca.

4. OFbEM JUCHUIIJIMHBI 1 BUJAbI YYEFHOU PABOThHI

O0bem
Bun yae6HO# paboThI B 3a4eTHhIX | B akagemuyeckux
SMHMIIAX gacax
OO0masi Tpy10€eMKOCTb AN CHUTIJIMHbI 3 108
1o y4e0HOMY ILIAHY
AyIHTOPHBIE 3aHATHS: 0,89 32
Jlexuuu
JIaboparopHbIe pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroroBka K 1a00paTOPHBIM paboTaM 1,055 38
CaMocTOsTeIbHOE U3YUEHHUE Pa3/IeioB Kypca 1,055 37,8
KonTakTHas camocTositennsHast pabora 0,2
Bua nTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer
O0beMm
Bunx yaeOHol paboThl B 3aueTHBIX | B acTpon.uacax
SMHHIIAX
OO0mas TPyA0eMKOCTh TUCIIHIIJIHHbI 3 81
1o y4eo0HOMY IIaHY
AyAUTOpPHbIE 3aHATHS: 0,89 24
Jlexknuu
JlaGopaTopHbie pabOTHI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
[ToaroroBka K J1abopaTopHbBIM paboTam 1,055 28,50
CamocTrosTenpHOE H3ydeHre pa3/IeioB Kypca 1,055 28,35
KonTtakTHas camocTosTenbHas paboTa 0,15
Buja uTOroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«/IMcKpeTHAsi MATEMATHKA B TEXHOJIOIHH 32U THI 0T Koppo3un» (b1.B.JIB.02.02)

1. e m 3a7a4M JUCHHUILTHHBI

HeJ'[bIO AUCHUIIJIMHBI ABJIACTCA (I)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTEMbI OCHOBHBIX HOHHTHﬁ,
HCIOJIb3YEMBIX JII TMOCTPOCHUA BaXKHEHIIIMX MaTeMaTHYECKUX MOI[CJ'ICIZ, n MarT€MaTH4YCCKUX

MCTOZOB I OITMCAHUA PA3JIMYHBIX ITPOLECCCOB.

OcHOBHBIMH 3ajavdaMi JUCHUIUIMHBI, PCIICHUEC KOTOPBIX oOecnieuynBacT JOCTHIKCHUC

SN, ABJIAKOTCA:

- 03HAKOMJICHHE C CUCTEMOM HOHHTHﬁ, HCTIOJIb3YEMbIX I OITMCaHUA BaKHEUIIUX MaTEeMaTHISCKUX

MoOJIelIell 1 MaTeMaTUYECKUX METOJ0B, U X B3aUMOCBSA3bIO,

- OBHAKOMJICHHC C ITPUMCPAMU TPUMCHCHUSA MATCMATHYCCKUX MoJelnei u METOJOB,




- (I)OpMI/IpOBaHI/IC HAaBBIKOB U YMGHI/Iﬁ HUCIIOJIBb30BaHUA MaTCMAaTHYCCKHUX MOI[G.HGI\/'I N MaTCMaTHUYCCKUX
METOOOB.
2. Tpeﬁonamm K pe3yjbTaraM 0CBOCHHUA TUCHUIIJINHBI

Nzyuenne kypca JMCKpeTHOW MaTeMaTHKH NpU TOATOTOBKE OakalaBpOB CIOCOOCTBYET
NPUOOPETEHUIO CIIEIYIOIIUX KOMITETECHIIHIA:

2.1. IlpodeccronanbHbIE:
- TOTOBHOCTBIO NPUMCHATHL aHAJIUTUYCCKUC W YHUCJIICHHBIC METOJAbI PCIICHUA MMOCTABJICHHBIX 3a/1a4,
MCIOJIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, TPOBOIUTH 00pabOTKy MH(POpMAIIHHU C
MCTIOJIb30BAHNEM TPHUKJIAAHBIX MPOTPAMMHBIX CPEICTB cepbl MpoQPecCHOHATBHON NesITeIbHOCTH,
HCIIOJIB30BATh CCTCBLIC KOMIIBIOTCPHBIC TCXHOJOTUHU U 0a3sl JaHHBIX B cBoOcCi HpOCpCCCI/IOHaJH)HOI\/JI
O6J'[aCTI/I, MaKeThl MPUKIAJHBIX MTporpaMm I pacdeTa TEXHOJOIMYCCKUX IMapaMETpOB
obopynosanus (I1K-2);
- CIIOCOOHOCTBIO IUTaHUPOBATh W TIIPOBOAWTDH (1)I/ISI/I‘ICCKI/IC U XUMHUUYCCKUC OKCIICPHUMCHTEI,
MPOBOJUTH OOpPaOOTKY WX PE3YJIbTaTOB U OIICHMBATh TOTPEIIHOCTH, BBIJBUTaTh TUIIOTE3bl U
YCTaHAaBJIMBATb TI'paHULbl HUX MPUMCHCHUSA, MNPUMCHATbL MCTOABI MATCMATHYCCKOI'0 aHallu3da H
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOro uccienosanus (ITK-16).

3. B pe3ysabTare u3y4eHus: AUCUMILJIMHBI CTYIEHT J0JI5KEH
3HATh!

-OCHOBHBIE TOHATUS M METOJbl JUCKPETHOW MaTeMaTHUKH, MAaTEMaTHYECKHMX METOJOB pPELICHUS
npodeccroHalbHBIX 3aj1ay.

yMETB!

- IPUMEHATh MaTEMaTUYECKHE METOIbI IPU PEIIEHUH TUIOBBIX MPOPECCUOHATIBHBIX 3a/1au.
BJIAJIETh!

-METOJlaMH TIOCTPOCHUS MAaTeMaTHYeCKON MOJENM THUIOBBIX MNPO(ECCHOHAIBHBIX 3a4ad U
COJZIepKaTeNbHON UHTEPIIPETALNHY NIOJIYYEHHBIX PE3YIIBTATOB.

4. Kpatkoe cogep:xaHue TUCHMILIHHbBI
4 CEMECTP

1. BBenenue.

Ponp nuckperHoi MareMaTHKH IpU pa3pabOTKe U AKCILTyaTallud XUMHUKO-TEXHOJIOTHYECKUX
CHUCTEM.

2. DJIeMeHTBbI TEOPHH MHOKECTB U ajiredpanyecKue CTPyKTypPbI.

BBenenue B AMCKpeTHYIO MaTemaTuky. Poib AMCKpeTHOM MareMaTWKH Ipu pa3paboTke U
IKCIUTyaTallM XUMUKO-TEXHOJIOIMYECKUX CUCTeM. MHOXeCTBa, OTHOLIEHHUA U (QyHKUMH. 3ajaHue
MHOJKECTB U OCyLIeCTBIeHUE omnepauuil Hag HUMHU. CrocoObl 3amaHus. Onepauuu 00beqUHEHUS,
[IEPECEUCHMS], PA3HOCTH, JOIOJHEHUS U JEKapToBa IIPOU3BEIEHUSA. AKCHOMAaTHKa TEOpUHU
MHOecTB. AnreOpa Kantopa. MuHuMu3anus npejctaBieHH MHokecTB. Jluarpammsl Oitiepa-
Benna. bunapusie otHomeHus. CriocoObl 3aaHus OMHApHBIX OTHOLIEHMHA. CBOICTBa OMHApPHBIX
oTHomeHUH. Pa3z0buenus. OTHOIIEHUS SKBUBAJIEHTHOCTH W mopsaka. [IpencraBieHue N-apHBIX
OTHOLIEHUH OuHapHBIMHU. Anrebpa oTHouieHMH. DyHkuuu. VHBEKIMs, CIOpbEKUUsS U OueKuus.
AnreOpandeckre cTpykrypsl. Ilomyrpynmsl. Mounounsl. I'pynmnel. Iloarpymmel. uxnnueckue
rpynnel.  I'pynnsl  noacraHoBok. Mzomopdusm  rpymmn. CMexHble Kiacchl 10 MOATPYIIIE.
Hopmanensie nenurenu. @axrop-rpynnsl. Konbsua: onpenenenus, cBoicTsa, npumepsl. [lous.

3. DJIeMeHTHI Teopuu rpagos.

I'padppl. 3amanme wu xapakrepuctuku rpados. Bunsl rpadon. Iloarpader. Matpurisl
CMEXKHOCTH M MHUUAEHTHOCTH. Crenenu BepminH. Mapuipytsl Llenu. [{uknsl. PaccrosHne mexmny



BepmimHamu. [lmamerp M paguyc Tpada. YHapHble M OHHapHbIe OIepauud Haja rpadamu.
Homonuenune rpada. Yaamenue u jgo0aBiICHHWE BEpIIMH. YHaleHue u JoOaBieHue pedep.
OtoxnectBienne BepmuH. Pacmennenne BepumH. O6benunenue rpagos. Ilepeceuenue rpados.
Kommonentsl  cBs3HOCTH. Moctel. BepmuHHas u  peOepHass  CBS3HOCTh.  CBSI3BHOCTH
OPUEHTUPOBAHHBIX TpadoB. ANTOPUTM BBIYHMCICHUS CBS3HOCTH. BHYTpPEHHss YCTOHYMBOCTS.
BepmmaHOoe umciio HezaBUCMMOCTH. PebepHoe umcio He3aBUCHMMOCTH. BepmimHHoe u pebepHoe
nokpeiTie rpada. BremHss ycroitumBocTh. BepmumHHOe W peGepHOE UMCIO  BHEIIHEH
ycToitunBocTH. LIUKIBI ¥ pa3pe3bl. DUIepoBbl UKL ['aMUIbTOHOBBI UKL [lmanapHOCTh U
ykiaaka rpado. I'panu miockoro rpada. Packpacka rpados. Xpomarmueckoe umcio. ['mmoresa
yetbipex Kpacok. [lepeBbs. Onpenenenus. CpoiictBa. Teopema Kanu. @yHnameHTanpHas cucreMma
nukiI0oB. OCTOB HauMMEHBILErOo Beca. YMOPSAOYEHHbIE JepeBbs. buHapHble aepeBbs. JlepeBbs
COPTUPOBKH. ANITOPUTM TIOUCKA B IEPEBE COPTUPOBKH.

4. ByaeBbl GpyHKIUH.

Anrebpa noruku. bynessl ¢ynknun. Crnoco0bl 3ananus. byneBsl QyHKIUU OJHOW M JIBYX
MEPEMEHHBIX U UX cBoicTBa. DopmMynbl OyneBoil anredpsl. OCHOBHBIE 3aKOHBI Oy/eBON anreOpsbl.
OKBUBaJIEHTHOCTh (Qopmyn. IlpuHnun aBoilicTBeHHOCTH. COBEpIIEHHbIE JAW3bIOHKTUBHBIE U
COBEpIICHHbIE KOHbIOHKTUBHBIE HOpMalIbHbIE (GOpMBbl. CHCTEMBI AJIEMEHTAPHBIX OYyIeBBIX (QYHKIUH.
OYHKIMOHAIBHO TMOJIHBIE CUCTEMBI IE€MEHTapHbIX OyieBbIX GyHKIUM. [IpuMepsl QyHKIIMOHATBEHO
MOJHBIX 0a3ucoB. BaxHelue 3aMKHyThIe Kiacchl. TeopemMa O (yHKIIMOHAIBHON TMOJHOTE.
Munumuzanusa OyneBbix QyHkuuil. CokxpaieHHas, TynuKoBas M MuUHHMalbHas (opmbl. KapTbl
Kapno. Meron coueranuss wuHAekcoB u Meton KyaliHa. MuHMMUH3aUUs KOHBIOHKTHBHBIX
HOpMaJbHBIX (opM. OO030p MPHIOKEHUH TUCKPETHOM MaTemaTuku. PazpaboTka 3¢p¢deKTHBHOTO
MaTeMaTH4eCKOro, MpPOrpaMMHOr0, MH(GOPMAIIMOHHOTO W TEXHMYECKOTO OOecledeHHs] Ha OCHOBE
METOJIOB TUCKPETHON MATEMATHUKHU.

5. UcunciieHue BbICKA3bIBAHMIA.

BBenenne B mMaremMaTHyecKyro JIOTMKY. KpaTkue cBeneHUs M3 UCTOPUM MaTeMaTHYECKOM
soruku. Posib MaTeMaTHUeCKOH JIOTUKH MPU Pa3padOTKe U IKCIUTyaTallil XUMHUKO-TEXHOJIOTHYECKUX
cucreMm. dDopmanbHble akCMOMaTH4YecKue CUCTeMbl. CHMBOJIBI, BBIpaXEHUS, (OPMYIIbI, aKCHOMBI.
[IpaBusio BBIBOJA, HENOCPEACTBEHHOE CIEICTBHE, BBIBOJ, Teopema. Jlornka BbICKa3bIBaHUM.
Jlornueckuii BbIBOA. Akcuombl. IIpaBmimo modus ponens. Teopema OeAYKIHH M IIPABHJIO
cwuiornzMa. [lonHota u HenmpoTuBopeunBOoCTh. He3aBUCHMMOCTh akcuoMm. Pa3pemmMocTh TEOpHUH.
Hpyrue axcuomaruzauuu. IIpoBepka BBIBOAMMOCTH C TOMOIIBIO HCTUHHOCTHBIX TaOJHLI.
Ceksennuu ['enniena. Moaens mupoB Kpunke. Mertoa pe3osntonnii Pobuncona. Meron kiay3 Bonra.
OO6patnbiii MeTo MaciioBa (61aronpusiTHBIX HAOOPOB).

6. UcunciieHue NpeANKaTOB U HEYeTKAs JIOTHKA.

Jloruka mnpeauKaToB. ABTOMAaTH3alMsl JIOTHYECKOTO BbIBoJa. llepemeHHble, (yHKIHH,
TEpPMBbI, IPEIUKATHI, KBAHTOPBI, Gopmysbl. ObnacTs AeiicTBust kBaHTOpa. CBOOOHBIC U CBSI3aHHBIE
nepemennble. MHTeprperanuu, paBHOCUIBHOCTh. Pacro3naBanue oOmesHaunmoctu. IIpoGiema
pa3peluMOCTH. AKCHOMBI M IIpaBWJIa BBIBOAA MCUUCICHMs INpeAuKaToB. Teopema IeAyKLHH.
HenpoTtuBopeunBOCTh M MOSHOTA. BhIHECeHHE KBAaHTOPOB M MpeABApeHHas HOpMaibHas (opma.
CkyneMoBCcKkue cTaHJIapTHble (opMbl. OpOpaHOBCKMI yYHUBEpCYM M Teopema IpOpaHa.
IToncranoBka u yHudukanus. Metoq pe3oouuit 1 ero noysHora. CTpaTeruud MeTo/a Pe30IOIUHI.
Ju3bronkTel XopHa. IIpuHnun nornyeckoro nporpammupoBanusd. Hedetkne mHoxkecTBa. Heuetkas
noruka. [losBnenue u cyrb HeueTkocTH. PopManm3anus HeueTKOCTH. DYHKIUSA IPUHAUIEKHOCTH.
JIuareuctuyeckas nepemeHHas. Onepanuu HaJ HEUETKUMHU MHOKecTBamMH. HeueTkas apudmeruka.
Mertoap! nedaszudukanun. Heuerkue otHomenus. CTaHgapTHbIE HEUETKUE JIOTHUYECKUE OTIepaltH.



Heuerkuii BpiBoA. CTeneHM MCTUHHOCTH U CTENEHM YBepeHHOCTH. HeueTkuii anamor merona
PE30JIFOLIANA.

7. Koneunsie aBTomMaThl, MalIMHbI Thropunra-Ilocra, cjIoKHOCTH BbIYHMCICHUI.

OneMeHTsl Teopuu aBToMaToB. IloHATHe aBTOMaTHOrO mHpeoOpa3oBaHus WHPOPMALUU U
KoHeuHoro aBTomara. CnocoOsl 3amanusi aBromaroB. ABToMaTel Mumu u Mypa. [Iporpammuas u
anmnapaTHas peajau3alus aBTOMAaTOB. OKBMBAJEHTHOCTh M MHUHMMM3ALMs aBTOMAaTOB. MalinHbl
Teropunra-Ilocra. ®opmanuzanys TOHATHS aMrOpuT™Ma M (OpPMaAIbHBIE MOJIETH aJITOPHUTMOB.
MamuHa TeropuHra: onpesnesneHus, CBOUCTBa, rpadsl mepexonos. Mammna Ilocra. [Iporpammsr mis
MamuH. [IpoOnema pacnos3naBanus. I[IpoOnema OCTaHOBKHM. AJNTOPUTMUYECKH HeEpazpelirMble
npobsembl. CIIOXKHOCTh alNrOpuTMOB. Mepbl CIIOKHOCTH. BpeMeHHass U €MKOCTHAas CJI0KHOCTb.
ACHUMIITOTHYECKAS CIIOKHOCTb, MOPSJIOK CIIOKHOCTH, CIIOKHOCTb B CPEAHEM M B XYALIEM CIy4ae.
TpynHopaspemumbie 3agaun. HenerepmunupoBannas mamuHa Teropunra. Kmaccer P u NP. NP-
nosiHble 3anaud. NP-mosHoTa mpo6sieMbl BBITOJHUMOCTH (POPMYJT JIOTHKH BbICKa3biBaHU. O0630p
MPUIOKEHUH MaTeMaTUYeCKOW JIOTMKH. HarpaBineHus: MCIoJib30BaHUs almapara MaTeMaTHU4eCKOn
JIOTUKM B 3a7ayax mnpaktuyeckoil nHdopmaruku. Creundukanus u Bepudukanus mporpamMMHO-
anmnapaTHbIX MPOEKTOB, JIOTHYECKOE POTPaMMUPOBAHUE, TIOCTPOCHUE OHTOJIOTUH, SA3bIKM OOILIEHUS
VMHTEJUIEKTYAJIbHBIX ar€HTOB.

O0bem yueOHOM TMCHUIINHBI

Bcero 4 cemecTp
Buabl yueOHo# padoThl 3ay. en./ 3a4. exa./
aK.gyac aK.gyac
OO0masi TPyA0eMKOCTh JHCHUIUVIAHBI 10 3/108 3/108
yueOHOMY IJIaHY
AYIUTOPHbBIE 3aHATHS: 0,89/32 0,89/32
Jlexuunu (JIek) - -
ITpaktuyeckue3ansatus (I13) 0,89/32 0,89/32
CamocrosiTesibHas padora (CP): 2,11/76 2,11/76
KoHTakTHas caMOCTOsTENIbHAs padoTa /0.2
CaMOCTOSATEIbHOE H3YUCHHUE Pa3/ieioB 758
TUCITUTUTIHBI ’
B :
W1 KOHTPOJS 3auer
JK3aMeH/3a4eT
Bcero 4 cemecTp
Buab1 yueOHoii padoThI 3a4. exn./ 3a4. ex./
acTp.uac acTp.4ac
O0masi TPyA0eMKOCTh JAWUCHUILIMHBI 110 3/81 3/81
y4eOHOMY IJIaHYy
AYIUTOpPHBIE 3aHATHSI: 0,89/24 0,89/24
Jlexmuu (JIek) - -
[Mpaktueckuezansatus (I13) 0,89/24 0,89/24




CamocrosiTesibHas padora (CP): 2,11/57 2,11/57
KoHTakTHast caMOCTOsATe/IbHAs paboTa /0.15
CaMOCTOSITEeIbHOE U3YUCHHE Pa3IeiioB /56.85
ITUCLIATUIAHBL '
Bua xoHTpoOJISL:

3
JK3aMeH/3a4er auer

AHHOTanus paboyei NPorpaMMsbl M CHHUILJIMHBI
«DU3HKO-XNMHYECKHE 0CHOBBI KOPPO3HOHHBIX nmpoueccoB» (b1.B.[1B.03.01)

1. Henu u 3a1a4m AU CHUIIITHHBI
Heab AMCHMNJMHBI — O3HAKOMHTBCS C TEPMOJUHAMHYECKOM TEOpPHEH pPacTBOPOB
AJIEKTPOJIUTOB U DJICKTPOXUMHUUECKHX IeNel (TalbBAaHUYECKUX JJIEMEHTOB), TOHSATH OCHOBHBIE
KHHETUYECKHE 3aKOHOMEPHOCTH TIPOTEKAHHUS XWMHUYECKHX TMPOIECCOB, pOJb KaTaau3a Jis
XUMHUYECKON TEXHOJIOTHH.
3agaum M3ydeHus JUCHMIUIMHBI COCTOAT B CIEAYIOLIEM:
-TIOHATH TIPUPOJy BO3HUKHOBEHHUS CKadyKka IMOTEHIIMAj]a Ha TpaHHIlEe TPOBOIAMUX (a3 u
BO3MOJKHOCTH CO3/[aHUSI aBBTOHOMHBIX UICTOYHUKOB JIEKTPUUECKON IHEPTHH;
-yACHUTh BaXHOCTh YCTAaHOBJICHUS MEXaHW3Ma W METOJOB HAXOXXJICHHUS CKOPOCTEH
XUMUYECKUX PEAKIUH U UX IPAKTUUYECKON pean3aluu;
-1aTh TPEACTABICHHE O COBPEMEHHBIX OKCIIEPUMEHTAIbHBIX METOJaX WCCIICIOBAHUS
ANEKTPOXUMHUYECKUX SBJICHUA U KHHETUKH XUMHUUYECKUX MPOLIECCOB.
2. B pe3yabrare umsydeHusi Kypca «/[onmoiHUTeIbHbIE TJIaBbl (PU3HMYECKOH XUMHID)
CTYACHT /I0JIKEeH:
Ooénadamp cnenyromumu npodeccnonanbubiMu kKoMiieTeHnusmu (11K):

-CIIOCOOHOCTBIO IUTAHUPOBATh M MPOBOJAUTH (DU3MYECKHE W XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOJAUTH OOpabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIIOTE3bl U
YCTaHaBIMBATh TIPaHULbl UX NPUMEHEHUs, NPUMEHATh METOJbl MaTEeMaTHYECKOTO aHalu3a u
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTanbHOro uccnenoBanus (I1K-16);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKMX TEOpUM HJs pelleHus
BO3ZHUKAIOMMNX (U3UYECKUX 3a/lady, CaMOCTOSITEIbHOrO MpHOOpeTeHus (pU3nMuecKux 3HAHUM, s
MOHUMAaHUS TPUHIUIOB PabOThl MPUOOPOB U YCTPOMCTB, B TOM YMCJIE BBIXOJALIUX 32 MPEENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namep:

-OTJIMYUTEIbHbBIE OCOOCHHOCTH B TIOBEJIEHUU PACTBOPOB JJIEKTPOJIUTOB, CBSA3aHHBIE C
MIPOXOXKACHUEM JIEKTPUUECKOTO TOKA;

-TEOPUIO raJbBAaHUYECKUX SIBJICHUI;

-TEOpPUN KHHETHKH, MYTH TEOPETHYECKOTO pacyeTa CKOPOCTeM XUMHUYECKUX PEaKIud |
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

-OCHOBBI TE€OpPHH (POTOXUMHUYECKUX M UEMHBIX peaKiHii, 0COOEHHOCTH WX CTaJUWHOTO
MIPOTEKAHUS U YCIIOBHSI OCYILIECTBIICHHUS;

-OCHOBHBIE YEpThl TOMOI€HHOTO U TIE€TEPOr€HHOIr0 KaTajiu3a, MPUYUHBI YCKOPEHHS
XUMHUYECKOTO IMpoliecca B IPUCYTCTBUU KaTallu3aTopa.

Ymems:



-IIPUMEHSATh KOHIYKTOMETPHUECKUE U TOTECHIIMOMETPUUYECKHE U3MEPEHUs ATl OTpeAeICHHUs
TEPMOJIMHAMHYECKIX (PYHKIUN XUMHUYECKUX PEAKUUN, KOHCTAHTHI JUCCOLMALUH, MPOU3BEICHHUS
pactBopuMocTH, pH pacTBOpoB H T.1.

-IIPUMEHSATh TEOPETHYECKHE 3HAHUA W OSKCICPUMEHTAIbHBIE METOABl HCCIIEIOBAHMUS
(GU3NYEeCKON XMMHUU JUTSL PELICHUsT BOIIPOCOB, BOSHUKAIOUINX MPH U3YYCHUH KUHETUKH XUMHUYECKUX
peaKuuii;

-IIPOBOJMTH AHAJU3 M KPUTHYECKH OLIEHUBATH IOJYYCHHBIE SKCIIEPUMEHTAIbHBIC JaHHbBIC,
00001maTe 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIIBITOB.

Bnaoemy:

-KOMITJIEKCOM COBPEMEHHBIX AJIEKTPOXUMUYECKUX METOJIOB HCCIECIOBAHUS JUIS OMPEICTICHHS
TEPMOAMHAMHYECKUX XapPAKTEPUCTUK AIEKTPOIUTOB M XUMUYECKHX PEaKIIHIA,

-METOJIaMH ONpEACTICHHUS TOPSAAKA W CKOPOCTH PEAKIMH, YCTAHOBJICHHUS JIMMUTHPYIOIICH
CTaJNM U MEXaHU3Ma U3y4aeMON XUMHUYECKON PEaKIny;

-HaBBIKAMH  COCTABJICHHS TAJbBAHUYECKUX DJEMEHTOB JUIsA IeJed  OIpenesieHus
TEPMOAMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS MCCIIETyeMOM peaKIiu;

-3HAHUSMU OCHOBHBIX 3aKOHOB XHUMHUYECKOW KWHETHWKH, BIMSHUS Pa3IUYHBIX (HAaKTOPOB
(TeMmepaTyphbl, TaBJICHUS, KaTaIn3aTopa) Ha CKOPOCTh XUMHUECKOW PEaKIINH.

3. Kparkoe coagep:xanue TUCHMILIHHBI

PacTBOopbl 3j1eKTpOIMTOB. DnekTpocraTtuueckas teopus Jlebas-Xrokkens. Pacuer
aKTUBHOCTH W CPEIHHX MOHHBIX KOA(P(PHUIIMEHTOB aKTUBHOCTH CHIIBHBIX DJIEKTPOJIMTOB B
pa30aBIeHHBIX M KOHIIGHTPUPOBAaHHBIX PAaCTBOPOB M PACTBOpAX YMEPEHHOW KOHIICHTPAIIHH.
VYienbHass W MOJSIpHAs DJEKTPUYECKHE NTPOBOIUMOCTH. CKOPOCTh IBM)KEHHS M TIOJABHYKHOCTH
noHoB. [lpenenbHble MOJSpPHBIE 3JIEKTPONPOBOAHOCTH HMOHOB. 3aKOH HE3aBHCHMOTO JBIKEHUS
nonoB Kosbpayma. [IpumeHeHre u3MEpeHUN SIEKTPUYECKOW MPOBOAMMOCTU JIA ONPEACIICHUS
CTETEeHU U KOHCTAHTHI IUCCOLMALIUHU CIIa0BIX 3JIEKTPOIUTOB.

JJIeKTPOXMMHUYeCKHe chucTeMbl (umemu). Bo3HMKHOBEHHE CKauka MOTEHIMala HarpaHuIe
paznena mpoBogHukoB | m Il poma. JIBoWHO#W SHEKTpUYECKUN CIIOW. DJIEKTPOIABUXKYIIAS CHUiIA
raJlbBAHUYECKOTO  3JIEMEHTa,  JJIEKTPOJAHBIM  MOTeHHMan.  TepMoJMHAMHMYecKas  TEOpHs
raJlbBAaHMYECKUX SIBJICHUM, ypaBHeHHe HepHera. DnekTpoxuMuyeckas GopMa OCHOBHOTO YpaBHEHHUS
TepMOaUHAMUKH, TemmepaTypHblii kodddumument DC. Onextponst | u |l poma, rasomeie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE 3JIEKTPOJIbl. THIBI TralbBaHUUYECKUX DJIEMEHTOB: XUMHYECKUE,
KOHLIEHTPALIMOHHBIE, C MEPEHOCOM U 0e3 mepeHoca. XUMHYECKHE HCTOYHUKH TOKA, TOILTUBHBIC
AIIEMEHTHI.

Xumuyeckasi KUHeTHKA. CKOPOCTh XUMUYECKOU peakuu, KOHCTAHTa CKOPOCTH, MOPSIIOK U
MOJIEKYJISIPHOCTh peaknuu. KuHeTnka HEOOpaTUMBIX peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOTrO
nopsiikoB. JuddepeHnuanbuple ¥ UHTErpaibHbIE METOIbl ONpEACTCHUS TMOpSAKa pPeaKIuHu.
Crnoxuele peakuuu. [IpuHIMI HE3aBUCHUMOTO MPOTEKAHUS 3JIEMEHTApHBIX peakuuil. OOpaTtuMele,
napajuieNibHble ¥ TOCJeI0BaTeNIbHbIE peakuuu 1-ro mopsaka. BnusHue TemmnepaTypsl Ha CKOPOCTb
peakuuu, npuOmmxkeHHoe npasuwio Bant-T'odda. YpaBuenue Appenuyca, auddepenunanbHas u
UHTETpajbHble (JOPMBI ypaBHEHMSA. DKCHOHEHIManbHas (Gopma ypaBHeHHS AppeHuyca. DHeprus
aKTHBAIMU U NPEIIKCIOHEHIIMATbHbBIN MHOKHUTEb.

Teopun XMMUYECKON KUHETHKU: TEOPHsl AKTUBHBIX COYJApEHUIl M Teopus MepexoHOTO
coctosHuss TIIC (akTUBMpPOBAaHHOTO KOMIUIEKCA). OHTANbOUS M SHTPONHUS  AKTUBALUH.
®oTOXMMHUYECKHE peakIMu. XUMUYecKue U (OTOPHU3MUECKHE CTaJUM, BTOPUYHBIE IPOLIECCHI.
Kunernka potoxumuyeckux peaxiuii. CeHcuOMnIM3upoBaHHble (OTOXUMHUECKUE peakiyu. LlenHble
peaKIMy, MEXaHU3MbI 3apOKJICHHs, pa3BUTHS U 0OpbIBa Lieny. Hepa3BeTBieHHbIE U Pa3BETBICHHbIC



LENIHbIE peakluu. BeposATHOCTHas Teopus pa3BETBICHHBIX peakuuil. IlpenenbHble sBICHUSA B
LEMHBIX PEAaKIUAX, HUKHUNA U BEPXHUM IIPEIEibl BOCIIIAMEHEHUS.

Karanu3. ['omoreHHelii u rereporeHHblii katanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTAIUTUYECKUX peakuuid. BrusHue Kataju3aTopa Ha TEPMOJAMHAMUYECKME U KHUHETHUYECKHUE
napaMmeTpsl peakiuu. CeneKTUBHOCTh KaTalu3aropa, KaTaJIUTUYecKas aKTHUBHOCTb. |'OMOIr€HHbIN
kartanu3. CHAUTHBIA M pa3feiabHBIA MEXaHU3Mbl KaTAIUTUYECKOTO JEHCTBUS. OHEPreTUUYECKUE
JMarpaMMBbl B3aUMOJICHCTBHUSI peareHToB ¢ Katanu3aropoM. OOmmii u crnennuyeckuii KUCIOTHO-
OCHOBHOM Karanu3. Karaims3 koMmIIekcamMM NEpeXOJHBIX MeTaIoB. PEepMEHTAaTUBHBIN KaTajus.
I'ereporennslii katanu3. TUIBI F€TEPOreHHBIX KaTaIU3aTOPOB. 3aKOH JAEHCTBYIOIUX TOBEPXHOCTEH.

KuneTtnka reteporeHHsIX peakum.

4. O0beM yueOHOMH TUCHUTIINHBI

Bujtst yseGuoii pagorer B 3a4YeTHBIX | B aKajem.
eIMHUIAX yacax

OO0masi TPyA0eMKOCTh IHCHMILUIMHBI 10 Y4YeOHOMY 5.0 180

TJIAHY

AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexkumu (JIek) 0,89 32

[Mpaktugeckue 3ausTus (I13) 0,89 32

CamocroniTesannasi padora (CP): 2,22 80

Bua koHTpoJs: 3a4eT / IK3aMeH

ak3ameHn (1,0)

3k3aMeH (36)

KonTakTHas pabota — mpoMeXyTo4yHast aTTecTarus

0,4

[ToaroroBka K ’K3aMeHY. 35,6

Bua mMTOTOBOI'O KOHTPOJIS : JK3aMeH JK3aMeH

Bub yueonoii pagoTr B 3a4eTHBIX | B aCTpOH.
eIMHHUIAX yacax

OO0mas TPya0eMKOCTh [AHCUMILUIMHBI 10 y4eOHOMY 5.0 135

IUIAHY

AyIMTOpHBIE 3aHATHS: 1,78 48

Jlexuun (Jlek) 0,89 24

[Ipaktrueckue 3anstus (I13) 0,89 24

CamocrositesbHas padora (CP): 2,22 60

Buja koHTpoJIsi: 3a4eT / IK3aMeH

sk3ameHn (1,0)

IK3amen (27)

KonTakTHas pa60Ta — [IPOMCIKYTOUHAA aTTeCTalluA

0,15

IloaroroBka k 9K3aMCHY.

26,85

Bux uTOroBoro KOHTpoJIf:

IK3aMeH

IK3aMeH

AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«XuMHYecKkasi KHHETHKA KOPPo3noHHBIX nponeccos» (b1.B./1B.03.02)

1. lesn 1 327024 JUCIHILTHHBI

He.]'[b AUCHHUIIJIMHBI — OBJIaJICTh 3HAHUAMU 00 OCHOBHBIX KMHETUYECKHX 3aKOHOMCPHOCTSX
MNPOTCKAHUA XUMHYCCKUX HNPOUCCCOB, MYTAX BBIABJICHUA MCTOIAOB, IMO3BOJIAIOMINUX YCTAHABJIIWBATDH




MPUPOJLYy CKOPOCTb-OMPEACISAIONICH CTaAuN U AEJIaTh BBIBOJIBI O BO3MOKHOM MEXaHU3ME pPEaKIIHH,
MMOHUMATh POJIb KaTajn3a JJisi XUMUYECKON TEXHOJIOTHUH.
3agauM U3ydyeHuUs TUCUUIUIMHBI COCTOAT B CIACAYIOIIEM:
-TIOHSITh 3aKOHBI, KOTOPBIM MOTYUHSAETCS TEYCHUE XUMHUUECKOTO IIPOIecca BO BPEMEHHU;
-yACHUTh BaXXHOCTh YCTAaHOBJICHUS MEXaHM3Ma W METOJOB HAXOXJICHUSI CKOpPOCTEH
XUMHUYECKUX PEAKIIMH JUIsl UX IPAKTUUYECKON peaan3aluu;
-1aTh TPEJCTaBICHUE O COBPEMEHHBIX OKCIIEPUMEHTAIBHBIX METOJaX WCCIIeI0BAHUS
KHHETUKUA XUMUYECKUX MPOIIECCOB.
2. B pe3yabTare HM3yueHusi Kypca «XMMHYeCKasi KUHETHMKA M KaTajlu3» CTYJEeHT
HOJIKeH:
Oénaoams cnenyrommmu nmpodeccuoHaTbHBIMU KommeTeHussMu (11K):

-CIIOCOOHOCTBIO TUIAHUPOBATH M TIPOBOJUTH (PU3UYECKHE M XUMHUYECKHE OSKCIECPUMEHTHI,
MPOBOJUTH OOpaOOTKY WX PE3YJIbTaTOB U OIICHMBATh TOTPEIIHOCTH, BBIJBUraTh TUIIOTE3Bl U
YCTaHABIWBATh TPAHUIBI MX TPUMEHEHUs, MPUMEHSITh METOJbl MaTEMaTHYECKOTO aHaiu3a |
MOJICITMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTaabHoro uccienopanus (I1K-16);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (U3UYECKUX TEOPUH [UIsl  pelIeHus
BO3HUKAIOMKNX (PU3NYECKUX 3a]1ad, CAaMOCTOSITEIILHOTO MPpUOOpeTeHus (U3MUECKUX 3HAHUH, IS
MMOHUMAaHMS TIPUHITUIIOB PabOThI MPHUOOPOB M YCTPOMCTB, B TOM UHWCJIE BBIXOSIIHUX 3a TMPEACIIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3nameo:

-OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKHX PEaKITU;

-TEOPUU XUMUYECKONW KHHETHKH, MYyTH TEOPETUYECKOTO pacdeTra CKOPOCTEH XHUMHYECKUX
peaxkiuil ¥ OrpaHuYeHHs B IPUMEHUMOCTH PACYETHBIX METOIOB;

-OCHOBBI TeOpHH (OTOXUMHUYECKUX M HEMHBIX PeaKifii, peakiuii B pacTBOpax. 0COOEHHOCTH
UX CTQAUMHOTO MPOTEKAaHUS U YCIOBUS OCYIIECTBIICHUS;

-OCHOBHBIE€ YEpPTbl TOMOT€HHOTO U TETEPOreHHOro KaTaju3a, MNPUYMHBI YCKOPEHUS
XMMHYECKOTO Ipolecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemo:

-IIPUMEHSTh TEOPETHYECKHE 3HAHMA U OSKCIEPUMEHTAIbHbIE METOAbl HCCIEA0BaHMS
(GU3n4ecKON XMMHUH JUISl PELIEHUs] BOIIPOCOB, BOHUKAIOUIMX MIPU U3YYCHUHU KUHETUKH XUMHUYECKUX
peaKIuii;

-HaXOJUTh CKOPOCTb M YCTAHABJIMBATh MOPSIOK XMMUUYECKON PEeaKLUy;

-IIPOBOJMTh AHAJIU3 U KPUTHUYECKU OLIEHUBATh IOJYYEHHBIE SKCIEPUMEHTAJbHbIC JaHHbIC,
0000111aTh 1 JeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

-3HAHUSMU OCHOBHBIX 3aKOHOB XUMHUYECKOW KHUHETHUKH, BIIMSHUS Pa3lIU4HbIX (DAaKTOPOB
(TeMmepaTypsbl, JaBJIE€HUS, KaTaIM3aTOPa) HA CKOPOCTh XUMUUECKOM peaKIvu.

-KOMILJIEKCOM METO/IOB OIPEEICHUS MOPAAKA U CKOPOCTH PEaKIUH;

-MOAXOJaMM JJIi YCTAHOBJIGHUS JIMMHUTUDPYIOIIEH CTaJuM W MeXaHu3Ma MH3ydaeMoi
XUMUYECKOHN peaKIiH.

3. KpaTkoe conep:kaHue IUCHUILINHBI

Xumnueckasi KHHeTHKa. CKOPOCTh XUMHUYECKOI peakiny, KOHCTaHTa CKOPOCTH, OPSI0K U
MOJIEKYJSIPHOCTh peakiuu. KuHeTnka HeoOpaTHUMbIX peakuuid 1-ro, 2-ro, 3-ro M HYJIEBOTO
nopsakoB. Jluddepennuanbuple M HUHTETPajbHbIE METOJbl OIpPENENCHHUs MOpsAAKa PEaKIHH.
Cnoxnble peakiuu. [IpyHIMI HE3aBUCHMOTO NMPOTEKAaHUS AJIEMEHTapHbIX peakuuil. OOpaTumble,
napajielibHble M TOCeoBaTeNbHble peakuuu 1-ro mopsiaka. [IpuHuun JumuTHpylomend craanu



MOCIIEIOBATEIbHOM XUMHUYECKOW peakuuu. MeToa KBa3UCTAlMOHAPHBIX KOHIIEHTpAIi, 001acTh
npuMeHeHus. BiusiHue TemnepaTypsl Ha CKOPOCTh peakiuu, npudnmxennoe npasmio Bant-I'odda.
VpaBuenne  Appenuyca, guddepeHIMaTbHAs M HUHTErpajbHble  (OPMBI  ypaBHEHUS.
DKcroHEeHIMabHas popMa ypaBHEHUsI AppeHHyca. DHEPrusl akTUBALUHU H MPEIIKCIIOHECHIUATbHBINA
MHOKHTEIIb.

Teopun XMMHYECKOW KHHETHUKH: TEOPHUsl aKTUBHBIX COYNAPEHUN M TEOpHUsA IMEPEXOIHOIO
cocrossausi TIIC (aktuBuUpoBaHHOTO KoMmIuiekca). OcHoBHbIe moJoxkeHus TAC, MexaHusm
aktuBanuu MoJiekyn. KoHcranta ckopoctd OumonekymsipHoi peakiuud. Duudeckuid CMBICI
MPEIPKCIOHEHIIMAIBHOTO MHOMKUTENST M DHEPrMM akTHUBAallMM B paMKax TEOPUM aKTUBHBIX
coynmapenuit. Crepuueckuil $akTop, HEOOXOAMMOCTh €r0 BBEACHHUS B KUHETHUYECKOE YpaBHEHUE
peakuuu. JIOCTOMHCTBA M HENOCTAaTKM  TEOPUM  AKTHBHBIX  coynapeHuid. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakiuii B pamkax TAC. Cxema Jluaaemana. Teopus mepexoaHOTO
coctostaust  (aktuBupoBaHHOoro kKomruiekca) (TIIC wmm TAK). OcnoBubie monoxenuss TIIC,
KMHETHYeCKas CXeMa peakiuuu. AKTUBHPOBAHHBI KOMIUIEKC M ero cBoictBa. [loBepxHOCTh
noTeHuuanbHOUW sSHepruu. KoopnunaTta peakuuu, npo@uiib MyTH PEAKIMM, SHEPrus aKTUBALUU.
OHTanbNusl W SHTPONMS akTUBAaUMU. VICTOJNKOBaHME MNPEAIKCIIOHEHIIMAIBHOTO MHOMKHUTENS U
cTepuyeckoro (akropa B pamMKax TEOPHUH MEPEXOJHOTO cOCTOsSHUS. JIoCTOMHCTBA M HEAOCTaTKU
TEOPUH.

@oToOXMMHUYECKHE peakuuu. XuMmuueckue u ¢GoTodusnueckue CTaauHd, BTOPUYHBIE
npoueccel. Kunetuka ¢ortoxumuueckux peakiuil. CeHCHUOMIU3MPOBaHHbIE (DOTOXUMHUYECKHE
peakuuu. LlenHble peakium, MEXaHU3MbI 3apOKICHUS, pa3BUTHA U 00phIBa 1ienu. Hepa3BeTBneHHbIE
U pa3BETBIICHHBIE LIETIHbIE peakluy. BeposTHOCTHAs TeopHs pa3BeTBIECHHbIX peakuuid. [Ipenenbuoie
SBJICHUS B LEMHBIX PEaKIMSIX, HWKHUH W BEpXHMM mpesensl BociuiaMeHeHUs. . OcoOeHHOCTH
MPOTEKAaHUSI XUMUYECKUX peakiuid B pactBopax. Kierounsii s¢ddexr. Kunernueckas cxema
MPOTEKaHUsT OMMOJIEKYISIpHON peakiuu B pacTBope. [lpenenbHble ciaydan NpOTEKaHUs pPEaKLUU.
beictpeie  (muddy3noOHHO-KOHTPOIUPYEMBIE) peakiuu, AUPQGY3UOHHBIM Tpeaea KOHCTAHTHI
CKOpOCTU peakuuu. YpaBHeHue bpencrena-breppyma. KuHeTnka MOHHBIX peaklMil B pacTBOpax.
BiusiHue MOHHOM CHIIBI pacTBOpa Ha CKOPOCTh PEAKIUMM C ydacTHUEeM MOHOB. MakpokuHeTuka. Poib
mupdy3un B KUHETHKE TI€TePOreHHBIX peakuuidl. Pa3nuuHbple peXUMbl MPOTEKAHUS pPEeaKIHi
(BHEITHSISI KHHETHYECKast 00J1acTh; 00JIaCTH BHEIIHEH U BHYTpeHHEH nuddy3un).

Karamm3. T'omoreHHelii W rereporeHHbll Kartanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTAIUTUYECKUX peakuuid. BnusHue karamms3atopa Ha TEPMOJMHAMMYECKHME M KHHETUYECKHE
napameTrpbl peakuuu. CeJeKTUBHOCTh KaTaln3aTopa, KaTalUTHYeCcKas aKTHUBHOCTb. | OMOre€HHBII
katanu3. CAOUTHBIA WU pa3feibHbIi MEXaHU3Mbl KATAIUTHUYECKOTO JIEUCTBUS. OJHEPreTUYECKHe
IyarpaMmbl B3aMMOJEWCTBHSI peareHToB ¢ KaTanuzaropoM. OOmuil u cnenuduyueckuii KuciIoTHO-
OCHOBHOM Kartanu3. Karanu3 komIiuiekcamMu nepexoJHblx MeTaioB. DepMEeHTAaTUBHBIA KaTaus.
I'ereporennsiil karanu3. TUNbI reTEPOreHHBIX KaTaIM3aTOPOB. 3aKOH JACUCTBYIOIIUX MOBEPXHOCTEM.
Kuneruka rereporeHHsixX peakuuid. Teopun karanusa.

4. O0beM yuyeOHOM TUCHHMILINHBI

. B 3a4YeTHBIX | B aKajem.
Buawbl yuedHoii padoThI
eIMHHUIAX yacax
O0masi TPy10eMKOCTh AUCHHUIUIMHBI MO Yy4eOHOMY 50 180
MJIaHY '




AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexuu (JIek) 0,89 32
[MpakTuaeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80

Buja xoHTpoJs: 3a4eT / 3k3aMeH sk3ameHn (1,0) k3ameH (36)
KonTakTHas paboTa — MpOMEXKYTOYHAS aTTECTAIH 0,4
[TonroToBka K SK3aMeHYy. 35,6

BuO MTOT'OBOI'O KOHTPOJIS : JK3aMeH JK3aMeH

. B 3a4YeTHBIX | B acTPOH.

Buabl yue6Hoii padoThl

eTMHUIAX yacax
OO0masi TPyI0eMKOCTh JAUCHHUIUIMHBI MO0 Yy4eOHOMY 5.0 135
TJIAHY
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexmuu (JIek) 0,89 24
[Mpaktugeckue 3ausTus (I13) 0,89 24
CamocroniTesannasi padora (CP): 2,22 60
Buna xkoHTpoJisi: 3a4et / 3k3aMeH sk3ameHn (1,0) IKk3ameH (27)
KonTakTHas paboTa — mpoMeXyTo4yHas aTTecTarus 0,15
[ToaroTroBka K 3K3aMeHy. 26,85
Bu MTOr0oBOIro KOHTPOJISA: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl 1M CHUIIMHBI
«lonmosnuTenbHbIe riaasbl puzuxkm» (b.1.B.J1B.04.01)

1.1lesn v 3a1a44 TUCUMILJINHBI

Lenbio AMCUMIIUHBI SIBJISETCS MPUOOPETEHNE CTYJCHTAMH 3HAHUHM 10 OCHOBHBIM pa3zenaM (HU3NKU
Y YMEHUIO MPUMEHSTH UX B APYIUX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.
OCHOBHBIMU 3aJladyaMM JUCUUIUIMHBI, PEIIEHHE KOTOPBIX OOecreynBaeT IOCTHKEHUE IIelH,
SABJIAIOTCS: (POPMUPOBAHKE MIPEICTABICHUM 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPHUPOJIbI U METOaX
TEOPETUYECKUX HCCIEAOBAHUN Pa3NUYHBIX (PU3NYECKUX SIBJICHHM, a TakKe JaTh MPEACTaBICHUS O
COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEeI0OBAHUSI.

2. Tpe0oBaHus K pe3yJIbTaTaM OCBOCHHS JUCHUIITHHBI
N3ydenue kypca ¢u3MKHU Mpu MOATOTOBKE OakanaBpoB 1o HampaBieHuto: 18.03.01 Xumuueckas
TEXHOJIOTHUs
CIOCOOCTBYET MPUOOPETEHHIO CIEAYIONINX KOMIIETEHIUH:

[InanupoBaTh W TPOBOAWTH (UIUYECKUE OHKCIEPUMEHTHI, MPOBOAUTH 00pabOTKY UX
pe3ylnbTaTOB M OLIEHMBATh MOTPEUIHOCTH, BBIABUIAaTh TMIOTE3bl M YCTAHABIMBATH TPAHULBI UX
npumenenus (ITK-16).

Hcnonb3oBaTh 3HAHUS OCHOBHBIX (DU3WYECKUX TEOPUH JJIs PEHIeHUH BO3HMKAIOIIMX
(buznuecKkux 3aaad, CaMOCTOSITENLHOTO mpuoOpeTeHus (U3NYECKUX 3HAHUM, [UIsI TOHUMaHUS
MPUHIIUIIOB PaboThl MPHUOOPOB U YCTPOUCTB, B TOM YKCJIE BBIXOISAIINX 32 MPEAETbl KOMIIETEHTHOCTH
KoHKpeTHOTO Hanpasnenus (I[1K-19).

B pe3ynbTaTe uzydeHus: AUCIUIUIMHBI CTYACHT JI0JDKEH:
3HaTh:



- (U3MUECKUE OCHOBBI KBAaHTOBOW CTATUCTHKH (MCXOJHBIE «0a30BbIE» MOJOXKEHUS, OCHOBHBIC
KBAHTOBBIE CTATHCTUYECKUE PACTIPEACIICHNUS);

- DJIEMEHTHl 30HHOW TEOpPUH NpPU TPAKTOBKE pA3JIMYHBIX CBOMCTB METAJIOB, JUAJIEKTPUKOB H
MOJIyITPOBOIHUKOB;

- ©0a3zoBele (pu3HMUecKHE TIOHATHS O KBAaHTOBBIX TEOPHAX TEIIOEMKOCTH (Ha TpUMepe
KPUCTAIIMYECKUX TEN);

- 9neMeHTHl (HU3UKM TBEPAOTO Tena (MCXOAHBIE TOHATHS O KpHCTAUIOrpaduy, THITAX
KPUCTAJNTHIECKUX CTPYKTYP; CBEJICHHUS O SIBIICHHH M KBAHTOBOW TPAKTOBKE CBEPXIIPOBOJIUMOCTH).

YMETb:
- MPUMEHATh UCXOJHBIC (U3UYECKUE (TCOPETUUECKUE) 3HAHUS MPH PEHICHUU MPO(EeCCHOHATBHBIX

3a/1ay;
- TMPOBOJAUTH OIEHOYHBIC PAcCUu€Thl M OCYIIECTBIATH (HA KAaYECTBEHHOM YPOBHE) aHAlU3,
HaOJI0aeMBbIX SIBJICHHI.
BIIAJIETh:
- HaBBIKAMU OOOCHOBAHHUS CBOUX CYKJIEHUM, YTO CIMOCOOCTBYET MPAaBHUILHOMY BBIOOPY METOJUKH
MIPOBOIUMOTO CTYACHTOM HCCIICIOBAHUS.

Kpatkoe conepkanne MUCIUIUIAHEIL:
Cemectp 4
1. DnemMeHThl KBAHTOBOM CTaTUCTUKH
DJIEeMEHThl KBAaHTOBOW CTaTUCTUKU. KBaHTOBasg cucremMa W3 OJWHAKOBBIX 4Yactull. [IpuHiun
TOXJACCTBEHHOCTH OJIMHAKOBBIX YacThil. CHMMETPHUYHBIE U HECUMMETPUYHBIE BOJHOBBIE (DYHKITHH,
OTIHCBHIBAIOILIUE COCTOSHUS TOKJIECTBEHHBIX MUKpouyacTHll. bo3ons! u ¢pepmuonsl. [Ipunmnun [aymu.
KBantoBbie craructuyeckue pacnpeneneHuss boze-Onnmreitna u ®epmu- dupaka. BeipoxxaeHHbII
ANIEKTPOHHBIN T'a3 B KpUCTAIIaxX (METalIbI).
2. Mertanibl, IU3IEKTPUKHA U MOJYIPOBOJHUKHU C TOUKH 3pEHUS 30HHON TEOPUH
DHepreTudeckue 30HbI: ctatuctuka ®epmu-/Aupaka, sneprus @epMu. IJIEKTPOH B NEPUOAUUECKOM
noJie Kpuctaiia: 3dekTuBHas Macca IEeKTpoHa.
3. DnemeHThl (pu3uKH TBEPIOTO TEA.
Ousuka tBEpAOro Tena (OTT): onpenenenue, cBsI3b ¢ APYrUMHU AUCHUILTMHAME, OOBEKTHI H3y4CHHUS,
Kpyr pemaeMbix 3anad. CBs3p ¢ Kpuctawiorpaduel, KpucTaoQpU3UKON M KPUCTAJUIOXUMHUEH.
KonnencupoBannoe cocrtostHue. Iloaxon k omnumcanuro TBEPAbIX Teil. CTpyKTypa KpUCTaUIOB.
Cummerpuss U (pU3MYECKHE CBOWCTBA KPHUCTAJIOB. THMBI KPUCTAJUIMYECKUX CTPYKTYp (oOmras
xapakrepuctuka). [I1oTHbIe yrakoBKu: KyOudeckas M rekcaroHajibHas (Ha KaYeCTBEHHOM YPOBHE).
[TonsiTHE O CBEPXMPOBOAUMOCTH (KBAaHTOBBIE MPEACTABICHUS HA KAUECTBEHHOM YPOBHE).

O0beM y4eOHOM AU CHUNIMHBI

Bcero 4 cemecTp
Buabl yueGHoii pa6oThI 3a4. ex./ |3ad. em./
aK.yac aK.yac
Oo0masn TPYAOEMKOCTH
AUCHUILTUHBI 0 Y4eOHOMY 3/108 3/108
ILUIaHY
AyIUTOpHBIE 3aHATHS: 0,8/32 0,8/32
Jlexuum (JIek) 0,4/16 0,4/16

JlaGopatopHble 3ansTus 0/0 0/0




(JIab)

[IpaxTrueckue 3aHATUA 0,4/16 0,4/16
(I13)
CamocrosiTejibHasi padoTa)
1,2/40 1,2/40
(CP):
KoHTakTHasi caMOCTOsITEe/IbHAS /0.2
paboTa ’
CaMOCTOATENBHOE U3yUEHUE /39 8
pa3eaoB JUCIUTUINHBI ’
Bua xkouTpoJs: 1/36 IK3aMeH-
IK3aMeH/3a4eT 1/36
KonTakTHas paborta — 10.4
[TPOMEKYTOUHAS aTTECTAIUS ’
[ToaroToBka K 3K3aMeHY. /35.6
Bujx uTOroBOoro KOHTpOJIs: JK3aMeH
Bceero 4 cemecTp
Buabl yueOHo# padoThl 3a4. en./ |3a4. e/
acTp.4yac |actp.dac
Oo6masn TPYA0EMKOCTh
AUCHUILIUHBI 10 Y4eOHOMY 3/81 3/81
IUIAHY
AYIUTOPHbBIE 3aHATHS: 0,8/24 0,8/24
Jlexuuu (JIek) 0,4/12 0,4/12
JlaGopaTopHbie 3aHATHS 0/0 0/0
(JIab)
[IpakTuueckue 3aHATUS 0,4/12 0,4/12
(I13)
CamocrosiTesibHasi  padoTa)
1,2/30 1,2/30
(CP):
KoHTakTHas caMOCTOSITeNIbHAS 1015
paboTta '
CaMocTOATEIbHOE U3yUYEHUE /29 85
pa3fenoB AUCHIUTUIINHBI '
Bujg koHTpOJIS: 1/97 JK3aMeH
IK3aMeH/3a4eT 1/27
KonTakTHas pabota - 0
MPOMEXKYTOUHAsl aTTECTAIIUS '
[ToAaroToBKa K SK3aMeHY. 126.7

Bux uTOroBoro KOHTpoJIf:

IK3aMeH




AHHOTauMs y4eOHoii mporpammbl Aucuumiannbl: b.1.B.J1B.04.02
«Snepnas pusuka»

Henn 1 3ag0a4u AUCHUIINHBI

Lenbt0 MUCHMIUIMHBI SBJISETCS MPUOOPETEHNE CTYICHTaMHU 3HAHUI 110 OCHOBHBIM pa3zziesiaM (PU3UKU
U YMEHUIO IPUMEHSTH UX B IPYIMX €CTECTBEHHOHAYYHBIX AUCLHUIIIMHAX.
OCHOBHBIMM 3a7layaMH JUCHUIUIMHBI, DPEUICHHE KOTOPBIX OOecreYnBaeT JOCTIKEHHE eIy,
SBIISIIOTCS: (POPMHUPOBAHUE TIPEACTABICHNH 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPUPOIBI M METOIaX
TEOPETHUYECKUX HCCIICAOBAHUIN PAa3TUYHBIX (U3NYECKUX SBJICHUU, a TAKXKeE JaTh MPEJCTABICHUS O
COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METO/IaX UCCIIEI0BAHUSI.

TpeOGoBanus Kk pe3yJbTaraM 0CBOEHHUS AU CHMILIMHBI

W3yuenne kypca (U3MKH TNpH MOATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01
XUMHYECKasi TEXHOJIOTHSI
CIOCOOCTBYET NMPUOOPETEHUIO CAEAYIOIINX KOMITETEHITHH:

[InanupoBaTh W MNPOBOAUTH (PUBNYECKUE HKCIEPUMEHTHI, MPOBOAUTH 00pabOTKY HUX
pe3yJIbTaTOB U OIEHMBATh MOTPEUIHOCTH, BBIABUIaTh T'MIOTE3bl M YCTAHABIMBATh T'PAHUIIBI UX
npumenenus (ITK-16).

['oTOBHOCTP UWCHOJB30BaTh 3HAHUS OCHOBHBIX (PU3MYECKMX TEOpUH [  pELICHHs
BO3ZHUKAIOMMUX (U3NYECKUX 3a/lad, CaMOCTOSITEIbHOrO MpHOOpeTeHus (pU3MUecKux 3HAHUM, s
MOHUMAaHMs TPUHIUIOB paboThl MPUOOPOB M YCTPOMCTB, B TO YHCJE BBIXOSAIIMX 32 IPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

B pe3yabTaTe udyueHusi AMCUMIJIMHBI CTYAEHT 10JI5KEH::
3HATh:
- (¢usnyecKkue OCHOBbI KBAaHTOBOW CTaTHCTUKH (MCXOJHBIE «0a30BbI€» IOJIOKEHHS, OCHOBHBIE
KBaHTOBbIE CTATUCTUYECKHUE paclpeiesieHus);
- DJJIEMEHTHl 30HHON TEOpUU TNPU TPAKTOBKE PA3JIMYHBIX CBOMCTB METAJUIOB, NUAIEKTPUKOB U
MOJIYIPOBOIHUKOB;
- 0OasoBble (U3MUECKHE TIOHATHS O KBAHTOBBIX TEOPHUAX TEIIOEMKOCTH (Ha TIpUMepe
KPUCTAJUTMYECKUX TEN);
- oneMeHThl (u3UKKM TBEPAOro Teia (HMCXOAHBIE TIOHATHUA O KpHUcTaulorpaduu, THUIAX
KPUCTAIIMYECKUX CTPYKTYP; CBEACHUS O SBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOAUMOCTH).
YMETb:
- NPUMEHATh UCXOJHbIe (U3NYECKUE (TEOPETHYECKUE) 3HAHUS MPHU pPElIeHUH Mpo(decCHOHATbHBIX
3azay;
- MPOBOJUTH OIICHOYHBIE pacuéThl U OCYIIECTBIATH (HAa KayeCTBEHHOM YpPOBHE) aHajus3,
HaOJI0JTaeMbIX SIBJICHHM.
BIIAJIETh:
- HaBbIKaMU OOOCHOBAHUSI CBOUX CYKICHHH, YTO CIOCOOCTBYET MPAaBHIBHOMY BBIOOPY METOAMKHU
MIPOBOJMMOTO CTYJCHTOM HCCIIEOBAHUSI.

Kpatkoe conepskanue AUCHUTIINHBL:
Cemectp 4
MECTO U 3HAYEHUE SIIEPHOU ®U3UKU
[Ipeamer AD. Mecro u 3Hauenne P B COBpeMEHHOM ecTecTBO3HaHMHU. OCHOBHBIE 3a/auH,
nporpaMma M CTpykTypa Kypca. OcHOBHble 3Tambl pa3BuTus SD. Buabl ¢GyHAaMeHTaIbHBIX
B3aMMOJICHCTBMNA. MacmTabbl M eIUHHIB M3MepeHud ¢u3ndeckux IUcHUIUIMH. OcoOGeHHOCTH
(bu3nUecKuX SABICHUIH B MUKPOMUpE.
CTATUYECKHUE CBOMCTBA ATOMHBIX SIIEP
OCHOBHBIE CTATUYECKUE CBOMCTBA SAJIEP: MACCOBOE UUCIIO, DIEKTPUUECKUH 3apsl, COCTaB, pa3MeEpBI,
DHEpPrusl CBSI3M, CIHMH, MOMEHT KOJIMYECTBA IBM)KEHHs, MAarHUTHBIH MOMEHT, KBaJpYIOJIbHBIN
MoMmeHT. CBoiicTBa saepHBIX cril. OCHOBBI TEOPUH SIAEPHBIX cuil. Moaenu aTOMHBIX sanep. Paznen
Bunel pannoakTMBHOCTH, DPAJUMOAKTHBHBIE CEMEWCTBA. 3aKOHBI IIPOCTOTO U CIIOKHOTO
PalMoOaKTUBHOIO pacrajga. 3aKOHOMEpPHOCTH aib(a- Oera- u ramma- pacnaja. [loHsTue o saepHoOn
sHepretuke. [IpoGiieMbl U MEPCHEKTUBBI Pa3BUTHS MUPOBOW M OTEUECTBEHHOM SHEPTrEeTHKH, POJb



aTOMHOM 3HEpPruu. DJIeMEHTapHasi Teopusl AENEHUsl. DHEPrusi U MPOAYKTHI AesieHus siaep. OCHOBBI
LIEMHOr0 TIpoliecca. SnepHble peakiiuyd cuHTe3a. TepMosijiepHble peakiiud Bo BceleHHOW u B
nabopaTopHbIX ycinoBusax. [Ipobiaemsl ynpaBisieMoro TepMOsIEpPHOTO CHHTE3a
B3AUMO/JIEMCTBHME U3JIYUYEHUS C BEII[ECTBOM

HNonmsupytomee wuznydenue. OOmue 3aKOHOMEPHOCTH  B3aMMOJEMCTBUS  HOHHM3UPYIOLIETO
M3JIy4eHHMS C aTOMAaMM BEIEeCTBA. B3auMOJEHCTBHE TSKEIBIX 3apSIKEHHBIX YacCTHUL[ C BEILECTBOM.
B3aumoeiicTBue 37IEKTPOHOB UM TaMMa- KBAaHTOB C BemIeCTBOM. [Ipo0Oeru 4acTui] HOHU3UPYIOIIETO
u3ieueHus B BemectBe. Kiaccudukanus siaepHbIX peakiuid. 3aKOHbI COXPAaHEHUSI B SIACPHBIX
peakuusax. MexaHu3Mbl W TapaMmeTpsl SAEpHBIX peakiuid. OCOOEHHOCTH SIICPHBIX PEaAKIUH,
MPOTEKAIOIIUX TPHU BO3JCUCTBUU YACTHUIl, UMEIOIIUX PA3JIMUHbIE TapaMmeTpbl (PHEPreTHYECKUE,
MacCOBbI€, 3aps0BbIC, KOPITYCKYJISIPHO-BOJHOBBIC). VICTOUYHMKH 3apsyKEHHBIX YacTUIl M TamMMa-
KBaHTOB. VICTOYHMKHM HEUTPOHOB U JPYruX HEUTpaIbHBIX dYacTull. [IpuHIUNBI OOHApyKEHHUs,
paguomeTpuu M crnekrpoMmerpun B S®D. Perucrtpanus 3apsOKEHHBIX W HEUTPAIbHBIX YacTHI]
pa3MYHBIX SHEprui. ['a30BbIe, MOTYNMPOBOAHUKOBBIC, CHIMHTUIUISIIUOHHBIE U TPEKOBBIE IETEKTOPHI.

O06beM yueOHOM TUCIIUIUIUHBI

Bcero 4 cemecTp
Buabi yue6Hoii pa6oThI 3a4. en./ |3a4. en./

aK.uac aK.yac
Oo6masn TPYA0EMKOCTh
AUCHUILIUHBI 10 Y4eOHOMY 3/108 3/108
IUIAHY
AYIUTOPHbBIE 3aHATHS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaGopaTopHbie 3aHATHS]

0/0
(126) 0/0
[IpakTnueckue 3aHATHS

0,4/16 :
(13) 0,4/16
CamocrosiTesqibHasi  padora)

1,2/4 :
(CP): 0 1,2/40
Buna xonTpos: 1/36 DK3aMeH-
IK3aMeH/3a4eT 1/36
KonTtaktHas pabota — 104
MPOMEXKYTOUHAsl aTTECTALIUS '
[ToaroToBka K 3K3aMeHY. /35.6
Bujg uTOroBOr0 KOHTPOJIS: JK3aMeH

Bceero 4 cemecTp
Buabl yueOHoii padoThI 3a4. en./ |3au4. em./

acTp.yac |acrtp.yac
Oo0masn TPYAOEMKOCTh
AUCHUILTUHBI 0 Y4eOHOMY 3/81 3/81
ILUIaHY
AyAMTOpPHBIE 3aHATHSA: 0,8/24 0,8/24
Jlexuuwm (JIek) 0,4/12 0,4/12
JlaboparopHbie 3aHATHSA

0/0 0/0
(J1ab)




[IpakTnueckue 3aHATUSL 0,4/12 0,4/12
(13)
CamocrosiTesibHast  padora

1,2/30 1,2/30
(CP):
Bua xontpoas: 1/27 IK3aMeH
IK3aMeH/3a4eT 1/27
KonTakTHas pabora — 03
IPOMEXYTOYHAsl aTTECTALIUS ’
[ToaroroBka K 3K3aMeHy. 26.7
Buja MTOroBOro KOHTpOJIA: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIITIHMHBI
«Koppo31oHHBIIi MOHUTOPUHT 000PYI0BAHUS XMMUYECKHUX MPOU3BOJACTB)
(b1.B.1B.05.01)

1. Heap aucuumiIMHbl — IpUOOpETEHUE 3HAHUM O MPUYMHAX BO3HUKHOBEHUS KOPPO3UH,
crnocobax ee OOHapy)XeHMsI, BBISIBICHUU MOTEHLHMAJIbHO OMNACHBIX YCJIOBHHM OSKCILTyaTalluu
000py/OBaHUs, BO3MOXHOCTH OIPENENCHHUS M BBIUKCICHHUS] MNPEINOJaraéMoro cpoka CiIy»KObl
000pyIOBaHUST W TPYOOINPOBOJOB, CO3JIAaHWW ONTHUMAJIBHBIX YCIOBHM HJIsi WX OJKCIUTyaTallWu,
OCYIIIECTBJICHUH TIepeX0ia OT JECHCTBUM MO YCTPAHEHHUIO K MPOPMITAKTHICCKAM MEPaM.

2. B pe3yJbraTe N3y4eHUsl QMCHUILIMHBI 00YYAKOIIMIACS 10 MporpaMMme 0akajaBpuara
HOJIKEH:

Obnadams cnenyromumu 1 npodeccrnonanbabiMu (I1K) koMmnerennmsmu:

— FOTOBHOCTBIO MCIIOJIb30BATh HOPMATUBHBIE JOKYMEHTHI MO KaueCTBY, CTaHAAPTHU3ALUU U
cepTu(UKalMM TPOAYKTOB W H3JAEIHH, 3JIEMEHTbl SKOHOMHUYECKOTO aHallu3a B MPAKTHYECKOMN
nestenpaocTH (ITK-3);

— CIOCOOHOCTBIO TNPUHUMATh KOHKPETHBIE TEXHUYECKHE pEHIeHHs TMpU pa3padoTke
TEXHOJIOTUYECKHX IPOILIECCOB; BBIOMpPATh TEXHUYECKUE CPEJICTBA M TEXHOJOTHMH C YYETOM
HKOJIOTHYECKUX MmoceaAcTBUi ux npumeneHus (ITK-4);

— CHOCOOHOCTBIO MPOBEPATh TEXHUUYECKOE COCTOSHUE, OPraHU30BbIBATh MPO(QUIAKTHUYECKHE
OCMOTpPBI M TEKYIIUIl PEeMOHT O0OpYyIOBaHUS, TOTOBUTH OOOPYIOBaHHWE K PEMOHTY M MPUHUMAThH
obopynoBanue u3 pemonTta (I1K-7);

— CHOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIUIO, TO0UpaTh 000pyI0BaHUE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9);

—  CIOCOOHOCTBIO  BBISBJISATH U YCTPAHATh OTKJIOHEHHS OT PEKUMOB  PpabOTHI
TEXHOJOTMYECKOro 000PyIOBaHMUS U ITAPAMETPOB TeXHOJIorHueckoro mporecca (ITK-11);

— TOTOBHOCTBIO TPOBOJUTH CTAaHIAPTHBIE U CEPTH(PHUKAMOHHBIE UCIBITAHUS MaTEpHUAaJIOB,
u3JIeMi U TexHosornueckux mporeccos (ITK-17).

3namo:

— IPUYUHBI BOBHUKHOBEHUSI KOPPO3UH;

— BO3MOJKHBIE CIIOCOOBI €e OOHAPYKEHUS;

— KJIaccu(UKAIIIO METOJIOB KOPPO3ZHOHHOTO MOHUTOPHUHTA;

— MPEeUMYIIECTBAa U HEAOCTATKH METOJO0B KOPPO3MOHHOTO MOHUTOPHHTA, UCIOIH3yEeMbIX B
XUMHUYECKOH, HepTe- U Ta30J00bIBAIOIICH OTPACITH TPOMBIIIIIEHHOCTH;



— KOHCTPYKIMIO JaTYMKOB IIPU KOPPO3NOHHOM MOHUTOPUHIE;

Ymemo:

— BbIOpaThb KOHCTPYKIMIO JaT4yMKa B 3aBHCUMOCTHM OT YCJIOBHUH SKCIUTyaTallUu
000pyIOBaHuUS;

Braoems:

— METOAMKAMHU OIpENEeNICHUs] TPEANOJIaraeMoro Cpoka CiIyKObl 00OpyIOBaHUS U
TpYOOTIPOBOJIOB.

3. KpaTtkoe conep:kaHue JUCHUILINHBI.

Koppo3uoHHbIi MOHUTOPHUHI peajJbHbIX CHCTEeM. BUIbl KOPPO3HMOHHBIX pa3pyLICHHM.
[ToHsiTHE KOPPO3MOHHOTO MOHUTOPUHTA POJIb KOPPO3MOHHOTO MOHUTOPHUHra. Llenas Koppo3nOHHOTO
MOHHUTOPHUHIa. DJIEMEHTbl KOPPO3MOHHOTO MOHUTOpPHUHra. Mecra OCyIIEeCTBICHUSI KOPPO3UOHHOIO
MoHHUTOpHHra. OpraHuzanusi KOPpPO3MOHHOIO MOHUTOpUHIa IMpH J00blue HePTH U rasa, B
MIPOMBIIIIJIEHHBIX MPOU3BO/ICTBAX.

KoHcTpykuum JaT4MKOB KOPPO3MOHHOIO MOHUTOpHMHra. Yro omnpenensier BbIOOp
KOHCTpyKIuu jaatyvka? KoHCTpykuMs BCTpamBaeMbIX B ammapar JaT4ukoB. KoHCTpykius
BBICTYNAIOUIMX  JaTYMKOB. JlaTuWkKu  crneuuanbHOrO  HA3HAYEHUsS:: TpU  KOPPO3UOHHOM
pacTpecKMBaHUM TOJ HANpPsDKEHUEM, JJIs YIIIeBOJOPOAHOM cpenbl, Juis aTMOC(hEepHON KOoppo3uw,
MHOTORJIEKTPO/IHBIE CEHCOPBI.

Metoabsl KOppo3uOHHOro MoHUTOpHMHra. Kiaccudpukanus MeTOI0OB KOPPO3HMOHHOTO
MOHHUTOpUHra. @DU3nYecKkrue METOJbl: TPaBUMETPUUYECKUM U 3IIEKTPUYECKOE COMPOTHBIICHHUE.
DNeKTPOXUMHUYECKHE METOJbl MOCTOSHHOTO TOKAa: KOJMYECTBEHHAs OIEHKAa M3MEHEHHUS CKOPOCTH
KOPpO3UH C TIOMOIIBIO METOJa MOJSPU3ALUOHHOIO COMPOTHBIICHUS, aMIEPMETP C HYJIEBbIM
CONIPOTHUBJIEHUEM, MOJIydeHHE HHPOpPMALUU O KOPPO3HMOHHOM COCTOSIHUM OO0OpYIOBaHMsS Ha
OCHOBAaHUM aHAJIN3a IEKTPOXUMHUYECKUX HIYMOB. DIEKTPOXUMHUYECKUE METO bl TIEPEMEHHOTO TOKA!
U3MEPEHUE CKOPOCTH KOPpPO3UM C IIOMOIIBIO METOJA CIEKTPOCKOIHUM DJIEKTPOXMMHYECKOTO
UMIIEIaHCa, aHAJIW3 TapMOHMYECKHUX KojeOaHui. Hepaspymaronye MeToIbl MOHUTOPHUHIA!
yIBTPa3BYK, peHTreHorpadus u 1p.

Ounenka pecypca oboopynoBanusi. TpagullMOHHBIE METOAbl KOPPO3WOHHBIX HCIBITAHUN U
OlleHKU pecypca oOopynoBaHusa. CoBpeMEHHbIE METO/Jbl MPOTHO3MPOBAHUS 3KCILIyaTallMOHHOMN
Ha/IeKHOCTH 000pynoBaHMs. MeToabl OLEHKM KOPPO3MOHHOW CTOMKOCTH METAUIMYECKUX
MaTepHaJIOB.

4. O0beM yueOHOH TUCUHMIITIMHBI

Buner yue6HO# paboTh B 3a4€THBIX | B akazem.
CAUHUIIAX yacax

O0mas TpyA0eMKOCTb JMCIHILJIMHBI 110 Y4eOHOMY IIaHY 3 108
AyIMTOpHBbIE 3aHATHS. 1,34 48

Jlexuun (Jlek) 0,89 32
[TpakTueckue 3anstus (I13) 0.44 16
CamocrositesbHas padora (CP) 1,66 60
KonTakTHas camocrositenbHas paboTa 0,2
CaMocToATeIbHOE U3YUEHHUE PA3/IeIOB IUCIUTUINHBI 29,8




0,83 30
Pedepar

Buja urorosoro KOHTPOJISA: 3a4€T C OLlEHKOH

Bunpl yaeOHOI paboThI B 3auérueix | B actpon.

CIIMHUIIAX gacax
OO0mas TPy10eMKOCTb JUCIHUIIJIMHBI M0 Y4eOHOMY TLIAHY 3 81
AyIHTOPHBIE 3aHSITHS. 1,34 36
Jlexuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) 0.44 12
CamocronTesnnHasi padora (CP) 1,66 45
KonrtakTHas camocTosiTenbHast pabota 0,15
CaMocToATEIbHOE U3YYEHUE Pa3/IeOB TUCIUIUINHBI 22,35

0,83 22,50
Pedepar

Bua uToroBoro KOHTpOJIsi: 3a4eT ¢ OleHKOM

AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«OcHOBBI HaY4YHBIX HccaenoBanmii» (b1.B.J[B.05.02)

1.0eas AuCHUNIMHBI - TPHOOpPETeHHE OOydYalImMUMCS 3HAHWKA W KOMIIETCHIMH TI0
OpraHM3alii M TPOBEJCHUIO HAyYHBIX HCCIENOBaHUII B 00JacCTU TEXHOJOTHH TYTOIUIaBKUX
HEOPraHMYECKUX W CHJIMKATHBIX MaTepUalioB, MO 00pabOTKe W MPEICTABICHUIO PE3YJIbTaTOB
Hay4YHBIX HCCIE0BaHMM B (popMe HayuyHBIX MyOIHKAIMil, TOKIa0B U MPE3EHTAIU.

2.B pe3yjbTare H3yYeHHs AUCHUILIMHBI 00yYalOUIMIic MO MporpamMMe OakajaBpuara
HOJIKEH:

Obnadams cnenyronumu u npodeccuonababiMu (I1K) komneTenmsamu:

— FOTOBHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO KaueCTBY, CTaHAAPTHU3ALUU U
cepTuUKalMU TPOAYKTOB W HU3JAEIHM, 3JI€MEHThl SKOHOMHUYECKOTO aHall3a B MPaKTHUYECKOMH
nestenpaocTH (ITK-3);

— CIOCOOHOCTBHIO TMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEHIeHHs TMpU pa3paboTke
TEXHOJIOTHYECKHX IPOIIECCOB; BBIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJIOTHMH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

— CHOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHUE, OPraHU30BBIBATh MPO(UIAKTHUECKHE
OCMOTpPBI M TEKYUIUIl PEMOHT O0OpYyIOBaHUS, TOTOBUTH OOOPYAOBaHHE K PEMOHTY M IPUHHUMATh
obopynoBanue u3 pemonTta (I1K-7);

— CIIOCOOHOCTBIO aHAIM3MPOBATH TEXHUUYECKYIO JOKYMEHTAIHMIO, 1T0I0MpaTh 000py10BaHHE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

—CIOCOOHOCTBIO  BBISABIIAT U YCTPAHATh  OTKIOHEHHUS OT  PEXKUMOB  PabOTHI
TEXHOJOTMYECKOro 000PyIOBaHMUS U TTAPAMETPOB TeXHOIorHUeckoro mporecca (ITK-11);

— TOTOBHOCTBIO TPOBOJUTH CTAaHIAPTHBIE U CEPTH(PHUKAIUOHHBIE UCIBITAHUS MaTEpHUAaJIOB,
u3JIeMi ¥ TexHoJornueckux mporeccos (ITK-17).

3namu:

COBPEMEHHBIC HAayYHBIE JOCTHIKEHHUS W TEpPCHEKTHUBHBIC HampaBlieHHs paboT B 00IacTw
TEXHOJIOTHH TYTOTUIABKUX HEOPTraHMUECKUX U CUIMKATHBIX MaTtepuanoB (THCM);




CTaTHUCTUYECKUE METO bl 00PabOTKH IKCTIEPUMEHTAIBHBIX PE3YIbTATOB;

COBPEMEHHBIC METOJbI HCCIICJIOBAHHS TYrOIUIABKUX HEOPraHWYECKHMX H CHJIMKATHBIX
MaTepHaoB;

Ymems:

MPUMEHSTh 3HAHUS, TOJYYCHHBIC MPU H3YUYCHUU ECTCCTBCHHOHAYYHBIX U CIEIUATBHBIX
TUCHMIUIAH, U1 pelieHus] (yHIAMEHTAIbHBIX W MPUKIAJAHBIX 33724 B OO0JACTH TEXHOJOTHUU
TYTOIUTABKUX HEOPTaHUYCCKHUX M CHIIMKATHBIX MATEPHAJIOB;

(hopMyIMpOBaTh LETH ¥ 33/1a9l HAYYHOTO UCCIICIOBAHMUS;

MPOBOJIUTH  OOpabOTKY  pe3ysbTaTOB  OJKCIEPHUMEHTA,  OICHWBATh  IOTPEHIHOCTH,
aHAJIM3UPOBATH, HHTEPIPETUPOBATH U 0000IIATh PE3yIbTATHl HAYYHOTO UCCIICIOBAHUS;

MIPEJICTABIIATH MMOJIYYCHHBIC PE3yIbTaThl HAYYHOTO MCCIICAOBAHMS B BUAC OTYETOB, HAYIHBIX
CTaTeu, MPEe3eHTAaLIHI;

Braoems:

HaBBIKaMU TUIAHUPOBAHUS M TPOBEJCHMS HAYYHBIX HCCIEIOBAHUN B OOJIACTH TEXHOJOTUHU
TYTOTUTABKUX HEOPTaHUYCCKUX M CHIIMKATHBIX MATEPHAJIOB;

HaBBIKaMU Pa0OTHI C HAYYHO-TEXHUYECKOU, CIIPABOYHOM JIUTEPATYPOH U IJICKTPOHHBIMH PECYPCAMHU.
3.Kparkoe coaepxanue TUCUMILIHMHBI

Bunel HaydHBIX HWCCIICOBaHWH. AHATUTHYECKHE WCCICAOBAHUS, HAINpaBJICHHBIE Ha
W3YYCHHE W aHAJTU3 HOBBIX TEXHOJIOTHH B OOJIACTH TYrOTUIABKUX HEOPTaHWYECKUX M CHIIUKATHBIX
MaTtepuaioB. HaydHble WcCiIeOBaHUS, HANpaBJICHHBIC HA PEIICHWE KOHKPETHBIX HAYYHBIX 3a/1a4
JUTS CO3JTaHUSI HOBBIX MAaTEPHUAJIOB M U3YYCHUE UX CBOMCTR.

[TocranoBka 1enw W ompenereHue 3aaad wucciaeaoBaHus. OlEHKa aKTyaJIbHOCTH TEMBI
HaydqHOU paboThl. [ImannpoBanne HaydHO# padboThl. CocTaBleHHE aHATMTUYECKOTO 0030pa 1Mo TeMe
uccienoBanus. BeiOop MeTo10B Hccae10BaHus AJIs peUIeHUs] KOHKPETHBIX HAyYHBIX 3a/a4.

[lnanupoBanue Hay4HbIX HcciaenoBaHUN. @DakTOpHOE MW CUMIUIEKC-IUIAHUPOBAHUE
skcniepuMenTa. OnTUMHU3alus pe3yabTaTOB H3KCIEPUMEHTa METOJOM KpPYTOTO BOCXOXKJIEHUS.
Onenka morpemHocTd skcnepuMenTta. Cratuctudeckass oOpaboTKa IKCIEPUMEHTANbHBIX JaHHBIX.
KoppensiuoHHbIil 1 perpecCUOHHBINA aHAINU3 SKCIIEPUMEHTANBHBIX JaHHBIX.

I'padmyeckoe npeacraBiieHne pe3yabTaTOB SKCIIEPUMEHTA. MeTo/1 HAUMEHBIIUX KBaJpaToOB.
Hcnonb30BaHue CTaHAAPTHBIX KOMITBIOTEPHBIX MPOTPaMM JUIsl aHATIU3a PEe3yIbTaTOB SKCIIEPUMEHTA.

CtpykTypa W coJep)aHHE OCHOBHBIX pa3[eloB OT4eTa O BBIIOJHEHUH HAYyYHO-
UCCIIeIOBATEeNIbCKON pabOThl. AHaU3 U 0000IIEHHE COBPEMEHHBIX TEOPETHUUECKUX MPEACTaBICHUIN
U UX IPAaKTHYECKON peaiu3aly 1Mo TeMaTUKe HaydyHOU paboThl; GopMyTupoBaHHE IeNe, 3a1ad U
HampaBJICHUW HCCIEI0BaHUS; BbIsIBICHHE 3()(PEKTUBHBIX METOJOB M METOJUK JOCTH)KCHHUS
KEJIaeMbIX Ppe3yJIbTaTOB MCCIEAOBAHUS;, IPOBEICHUE COOTBETCTBYIOIIUX OKCIEPUMEHTOB s
MOJIyUYeHUsl TMPAKTHYECKUX pEe3ylIbTaTOB; aHaliW3, UHTepIperanus U oO0oOLIeHHE pe3ylbTaToB
uccienoBanus; GopMyIHMpOBKa BHIBOJOB; HAITMCAHUE OTUYETA.

[ToaroToBka Hay4yHOTO JOKJIA/1a U MPE3CHTALINH.

4. O0beM yuyeOHOM TUCHHMIIINHBI

B 3a4eTH.B aKajeM.
Buner yae6HO paboTh eIMHHUIIAX  [4acax

3 108
OO01mas TPy10eMKOCTh JUCHHUIIJIMHBI 10 Y4eOHOMY IIAHY
AYAUTOPHBIE 3aHSITUS: 1,34 48
Ulexmum (JIek) 0,89 32
[TpakTaeckue 3anstus (I13) 0,44 16



CamocrosiTesibHasi padora (CP): 1,66 60
Kypcosas pabora -
Pedepar 0,83 30

CaMOCTOSTEIHbHOE U3YUEHUE PA3JICIOB TUCITUTUINHEI 0,83 29,8
KoHTakTHas caMOCTOsITeNIbHAsL paboTa 0,20

Buja KOHTPOJISI: 3a4eT ¢ OLleHKOMH - -

B 3a4yeTH.B acCTpOH.
Buner yaeOHOM pabOThI COMHUIAX  [Hacax
3 81
OO0mas TPYA0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY IUIAHY
AYIUTOpPHBIE 3aHATHUS: 1,34 36
Jlexuu (JIek) 0,89 24
[TpakTueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,66 45
Kypcosast pabota -
Pedepar 0,83 22.50
CaMOCTOSATEIbHOE U3YUCHUE PA3/IeIIOB JIUCITUTITHHBI 0,83 22,35
KonTakTHast caMOoCTOsITENNbHASI paboTa 0,15

Bux KOHTPOJISA: 3a4eT ¢ OLEHKOM -

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«®Du3uka u xumus nojumeposn» (b1.B./[B.06.01)

1. Heab aucuHUNJIMHBI: OBJajJcHHE OakallaBpaMu 3HAHMM B 00JacTH (U3UKH, XUMUH
MOJIMMEPOB U 3HAKOMCTBO C OCHOBHBIMHU MOHATHSAMH W 3aKOHOMEPHOCTSIMH, CBS3BIBAIOIINMU
MOJIEKYJISIPHOE M HaJIMOJIEKYJISIPHOE CTPOEHHUE TOJIUMEPOB € UX (PU3NYECKUMHU CBOMCTBAMH, a TAK¥Ke
METO/IAMU UCCIIEOBAHMS ATUX CBOMCTB U CTPYKTYpbl BMC.

2. B pe3yabraTe N3y4eHUsl QUCHUIUIMHBI 00YyYAIOLIMICS MO0 MporpaMMe 0akajaBpuara
HOJIKEH:

Obnadams cnenyronumu u npodeccuonanbapiMu (ITK) komneTeHmsaMu:

— CIOCOOHOCTBIO TPOBOJUTH AaHAU3 ChIPbs, MAaTE€PUAJIOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OLICHKY pe3ynbraToB aHanu3a (I1K-10);

— TOTOBHOCTBIO HCMOJIb30BaTh 3HAHHWE CBOWCTB XMMHMUYECKUX JIIEMEHTOB, COCIUHEHHH U
MaTepUaIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctu (ITK-18);

— TOTOBHOCTBIO H3ydaTh Hay4YHO-TEXHHYECKYI0 HWH(GOpPMAIIUIO, OTEYECTBEHHBIM U
3apy0OeKHBIN OMBIT 1Mo TeMaTrke uccaenosanus (ITK-20);

3namo:

— OCHOBHBIE MOHSATHS, UCIIOJIb3yeMble B (DU3UKE U XUMUU MOJUMEPOB ISl XapaKTePUCTUKU
CTPYKTYPBI U CBOMCTB MOJIMMEPOB;

— BIIMSHUE MOJIEKYJISPHBIX MTApaMETPOB, BKITFOUYAs BEIUYUHY MOJIEKYIIpHOI Macchl ©# MMP,
Ha (U3MYECKUE CBOMCTBA MOJIUMEPOB;

— crnenuuKy HEeMHbIX U CTYNEHYAThIX MPOIIECCOB MOIUMEPU3AIIHH;

— METOJAMKH HWHCTPYMEHTAIbHOTO HCCJIENIOBAaHUS M XapaKTEPUCTUKH MOJEKYISIPHOU
CTPYKTYPBI U MOP(OJIOTUH TOTUMEPOB;

Ymemo:



— OIpEeAeNATh OCHOBHBIE CBOMCTBA IIOJIMMEPOB HAa OCHOBE WM3BECTHOM MOJIEKYJSIPHOMN
CTPYKTYPBHI;

— HCII0JIb30BaTh MHCTPYMEHTAJIbHbIE METOJbl AHAJIM3a AJIS XapaKTEPUCTUKU CTPYKTYpHl U
CBONCTB IIOJINMEPOB;

— TIPUMEHSTHh NMPHOOPETCHHBIC MPAKTUYECKUE HABBIKA B MPO(PECCUOHATBHON IEATEIbHOCTH
JUIS PEIIEHNs] KOHKPETHBIX 3a/1a4;

— paboTaTh C JIUTEpaTypoll B AAHHOW 00JIACTH, B TOM YHCIIE C TMOMCKOBBIMU CHUCTEMaMH,
3HATh 0COOCHHOCTH PabOThI C OMOIMOTCUYHBIMH JAHHBIMU

Braoemy:

— METOJAaMHU UCCIIEO0BaHMs (PU3NUECKUX CBOMCTB MOJIMMEPOB U MOJMMEPHBIX KOMIIO3UTOB;

— METO0JIaMU CHHTE3a MOJIMMEPOB M0 IIEMHOMY U CTYIIEHYaTOMY MEXaHHU3MaM;

3. Kpatkoe conep:xaHue JUCIUILTAHBI

1. BBenenue. OCHOBHBIE TIOHSITHS M OTIPEICIICHHUS.

Onpenenenre NOHATUS MOJIUMEDP, MOHOMEp, CTPYKTYpHOE MoBTOpsitoleecs 38eH0. CrocoObl
n300pakeHUsl MOJIMMEpPHBIX MoJeKkyld. Homenknarypa u kinaccudukanus noaumepoB. Tpu
OCHOBHBIX OTJINYUS MOJIUMEPOB: IEMHAsI CTPYKTYpa, HAJIMYKE B LENU MOBTOPSIONINXCS 3BEHBEB MU
LENHBIX (parMeHToB, HaJU4YME BBICOKOM MOJIEKYNIApHOM Maccel. MonekymsipHblii  Bec,
MOJIMIUCTIEPCHOCTh W MOJICKYJISIPHO-MAaccoBoe pacmpenenenne mnosumepoB (MMP). Metonabt
YCpEIHEHHUs] MOJIEKYJISIPHOTO Beca MoJuMepoB. IlpuMepsl TpPUPOIHBIX, CHHTETHUECKUX U
HCKYCCTBEHHBIX MOJIMMEPOB.

2. MonekymsipHOe CTPOCHHE MMOJTUMEPOB M 0COOCHHOCTH UX (PU3UYECKUX CBOMCTB.

MouekynsgpHoe CTpOE€HHE TOJUMEpPOB: TOHATHE KOHGUTypauu U KOHPOpMAIMH B
MPUIOKEHHH K MaKpOMOJIEKyJaM, MEpBHYHAs, BTOPUYHAs W TPETHUYHASI CTPYKTypa IOJUMEPOB.
[Ipuunnel, oOycnaBiuBaromye rUOKOCTh LIETTHBIX MaKpOMOJIEKYJI. PaBHOBeCHas
(TepMomHaMHUUecKasi) THOKOCTh MaKpOMOJIGKYJT H OOJacTH €€ NPUMEHEHHUs, IOHATHE O
CTaTUCTUYECKOM cermeHTe (cermeHT KyHa).

3. OrnieHKa THOKOCTH MaKpPOMOJICKYIL.

Pasmep cermeHnTa, CpeaHEKBAIpaTUYHOE PACCTOSHUE MEXAY KOHLAMM LENH, pPaJnyc
WHEPLHH, MEPCUCTeHTHAs UIMHA Lenu. [ MOKOCTh >KEeCTKOIEMHbIX MakpoMoJuiekyl. Kunernueckas
(MexaHuueckasl) THOKOCTb MaKpPOMOJIEKYN, 3JacTOMEphl M IMOJMMepHble crekia. Kunernueckuit
CErMEHT M €ro 3aBUCMMOCTb OT CKOPOCTH MEXaHUYECKOTO BO3JEUCTBU. PellakcaliluoHHbIE SIBJICHUS
B MIOJIUMEpaXx, BHYTPEHHSIS BA3KOCTh, IOHATHUE O MEXaHUYECKOM CEIrMEHTE.

4. Bupl MOIMMEpOB M UX (PU3UYECKUX COCTOSHUM.

Mmuoroo0pa3ue BHUIOB TMOJUMEPOB U TMPOSABICHUN UX CBOWCTB. TepMmoIuiacTUYHBIC
MOJIUMEPBI, Kay4yKH, BOJIOKHA — PE3yNAbTaT BIUSHUS UX XMUMHUYECKON CTPYKTYpPHI M (PU3UUECKOTO
coctosiHus. ' MOKOIIeTTHbIE U )KECTKOLICTTHBIE MTOJIUMEPBI, TPEXMEpPHbIE CEeTKHU. [lomumepbl N3019TOPhI
U TPOBOJHUKHU. DJIEKTPOHHBIE UM MAarHUTHBIE CBOWMCTBA IMOJMMEPOB C CHCTEMOW COMPSKEHHBIX
JIBOMHEBIX CBSI3EN.

5. OcobeHHOCTH aMOpP(GHOIO M KPUCTAJUIMYECKOTO COCTOSHUS JIMHEHHBIX MOJUMEPOB.
I'moOynsipHble KPUCTAJUIBI MOHOJUCIEPCHBIX MMOJUMEpoB. IIpocTpaHCTBEHHas oOpraHu3alus u
CTEPEOPETYISIPHOCTh  JIMHEMHBIX MaKpPOMOJIEKYJ KAaK OCHOBHOE YCJIOBHE KpUCTAJIIM3aLUU
MIOJINMEPOB. BO3HHMKHOBEHHWE TIEPBUYHBIX KOPOTKHX M JUIMHHBIX HUTEBUAHBIX JIamMelel
(MuxkpouOpui1), 0O0pa3oBaHUE IUIACTMHYATHIX MOHOKpPHUCTANIOB U cdeponnTtoB. CreneHb
KPUCTAJZIMYHOCTH IOJIMMEPOB M METOJBI €€ ompeneseHus. YpaBHeHue Aspamu. [lonnmepHsie
KPUCTAUTUTBl C TIOJIHOCTBIO BBITAHYTHIMH IHemsiMH. (OCOOEHHOCTH MEXaHWYECKHX CBOWCTB
KPUCTANTNYECKUX MOJIUMEpOB. Me3oMop(dHbIe COCTOSHUS HU3KOMOJIEKYJISIPHBIX BEIIECTB, KHUJIKHE



U IJJAaCTUYECKHUE KpUCTAUIl. AMopdHOe cocTosiHue mnoiauMepoB. CTekIoo0pa3Hoe COCTOSIHHUE
nosmmepoB. Puzndeckre METo bl U HH(OpPMAIHS, TMoIydyaeMas pu N3y4eHHH (a30BBIX NIEPEX0/I0B
BTOPOTO poja B aMOpdHBIX monuMmepax. [Ipupona cTeKII000pa3HOTO COCTOSHUS B IOJIMMEpAX.
CrpykTypa MakpoMOJIEKYll MU 0O0JIaCTM TEMIEPATypHBIX IIEPEXOJ0B M3 CTEKJIOO0Opa3HOro B
BBICOKOJIACTUYECKOE COCTOsIHUE. Temneparypa CTEKI0BaHU U €€ 3aBUCUMOCTD OT TEMIIEPATYPHOIO
pexxnMa oxJaxkaeHusa. PaboTocnocoOHOCTh MOMMEPOB B CTEKIO00pPa3HOM COCTOSIHUH, TEMIIEpaTypa
XPYNKOCTH.

6. BoicokoanacTuyeckoe COCTOSIHUE MOJIMMEPOB.

[Ipuunabl, 00ycIaBIMBAIOUINE IPOSBICHUE BBICOKOAIACTHYECKUX CBOWMCTB B TOJIHMEPAX.
TepmoannamMuueckuil aHanu3 BblcOKoanacTUYHOCTU (Pnopu) U maeanbHbIi BHICOKOAIACTUYECKUI
nomumep. Ilpupona pernakcanmoOHHBIX SIBICHUH B BBICOKOIIOJIMMEpAX, YIPYroe MOCIEACHCTBHE U
rucrepesuc. MexaHn4eckue MOJIENH, YYUTHIBAIOIINE MPOSBICHNUE BBICOKOIACTUYECKUX CBOMCTB B
MOJIMMEPAX.

7. BSI3KO-TeKy4€ee COCTOSTHUE MOJIUMEPOB. PacTBOpBI MOJIUMEPOB.

Bssko-Tekyuee COCTOSIHME IMOJIMMEPOB M MHOTYPOBHEBBIM MEXAaHHM3M TEYEHMS PACILIABOB
MoJIMMepOB. MexaHn4YecKre U BS3KOCTHBIE CBOMCTBA TEKY4YHMX MOJIMMEPHBIX cucteM. OCOOEHHOCTH
TEUEHUs HANOJHEHHBIX [MOJMMEpPHBIX cucreM. (CBOHCTBAa  pacTBOPOB  IMOJUMEPOB  Kak
TEPMOJUHAMUYECKA PABHOBECHBIX CHCTEM. TepMOJIMHAMHKa PACTBOPOB MOJMMEPOB: M3MEHEHUE
SHTAJBIIUU U SHTPOIIHUH MPU MEPEXOJE MOJIUMEPA B PaCTBOP, HEUACATBHOCTh PACTBOPOB MOJUMEPOB,
KpPUTHYECKHE TEMIEPATypbl CMEIIEHHs MoauMmepa M pactBoputens. Kiaccuueckas Tteopus
pactBopoB mnosimMepoB Dnopu - Xarrunca. Bropolt BUpHalbHBIM KOQPUIUEHT U €ro CBs3b CO
cBOOOTHOM sHeprueit. Xopommwe, mioxue 1 6-pactBoputenn. OTKIOHEHHS OT KJIACCHYECKON TEOPHUH
pacTtBopoB. HempuMEeHMMOCTh KIACCHYECKOW TEOPUH K OINHUCAHWIO CBOWMCTB pa30aBIICHHBIX
pactBopoB noiuMepoB. [ToHATHE UCKITIOUEHHOTO 00beMa U ero CBs3h ¢ "HaOyxaHuem" u "coxaruem"
MOJIMMEPHBIX KIYyOKOB B pacTBopax. Da3oBble paBHOBECHS B pPacTBOpax MHOJUMEpoB. BnusHue
KECTKOCTH MaKpOMOJIEKYJl Ha Ipolecc paszaeneHus (a3, BOSHUKHOBEHHE >KUJIKOKPUCTALIIMYECKON
OpraHu3aIul MaKpOMOJIEKYII.

8. CryneHyarble pouecchl 00pa3oBaHUs MAKPOMOJIEKYIL.

[IpyHUMNIMANIBHBI pa3IMyuMs MPOLIECCOB CHHTE3a MOJMMEPOB IO LIETTHOMY U CTYIIEHYaTOMY
MexaHu3mMaM. OCOOEHHOCTH CTYNEHUYAThIX MPOLECCOB MOJIMMEPU3ALUU M CHHTE3 TeTePOLEHHBIX
noanumepoB. CTeneHp 3aBEpIIEHHOCTH PEAKLIUU U €€ BIMSHUE HAa MOJIEKYJISIPHYIO Maccy MOJMMEPOB
B CTymeH4aTelX npoueccax OCHOBHBIE KIAcChl IOJHMMEPOB, IOJIY4YaeMbIX CTYNEHYaTOU
MOJIMMEepHU3alieil, MeKILIEMTHOW U BHYTPULIETTHOM 0OMeH U ero Bnusinue Ha MMP. Brnusnue u30obiTka
peareHToB U MOHO(DYHKIIMOHAIBHBIX A00aBOK HAa MOJIEKYISAPHYIO Maccy mnoiumepa. TpexmepHas
nonuMepu3anuss U MmoauduuupoBaHHoe ypaBHeHue Kaposepca, ¢ynkuus MMP ans cioygas
HEJIMHENHOM CTYIEeHYaTO! noJiuMepu3aui. PaBHOBECHAs MOIMMEPHU3aLUs B 3aKPBIThIX U OTKPBITHIX
CHUCTEMaX, BIUSHUE OCTATOYHOTO TIMOOOYHOIO MPOAYKTAa pPEaKIUU Ha MOJIEKYISPHYI0 Maccy
noiaumepa. MexaHu3Mbl peakuMidl  CTYNEHYaTOd MoJuMepu3auuu. MeToapl  IpOBEACHUS
MOJIMMEpHU3allMM B pacilylaBeé U pacTBOpe, 0COOEHHOCTH MexdaszHoU mosmMmepusanuu. [Tomumepst,
MOJy4aeMble 10 PEaKUUsIM CTYyEHYaTON MOJIMMEpHU3aLUU.

9.AKTUBHBIE LICHTPHI B LIEHHOW MOJMMEpPU3ALMN BUHUIOBBIX MOHOMEPOB, MHULIUMPOBAHUE,
poct U oOpbiB 1eneid. OCHOBHblE KHHETHMUYECKHE YPAaBHEHUS, ONMCHIBAIOIIME IPOLECcChl NpU
CBOOOHO-PaUKaIbHONW, KaTHOHHON, aHMOHHOW, aHUOHHO-KOOPAWHAIMOHHOW TOTUMEpHU3AlNH U
METaTe3UCHON MoJMMepHu3alii. BiusHie COOTHOIIEHUSI CKOpOCTeil pocTa M 0OphIBa HA BEIUYHHY
MOJIEKYJISIpHOM Macchl U XapakTtep MMP, 6e300pbiBHas LenHast noaumepu3aius. CTepeoKOHTPOIb U
CTEPEOPErYIMPOBAHUE B IIPOLECCAX KOOPAUHALMOHHOM MOJIUMEPU3ALIHUIO.



9.TepmonmHamuka noaumepu3zanuu. OOe MPUHIHIIEL.

3HaueHUuEe TEPMOJMHAMUYECKUMX IIapaMeTpoB U HojguMmepusauus. BiusHue crpoeHus
HCXOJHOTO MOHOMEpPAa Ha €ro CHocoOHOCTh K IOJIMMEPU3alUU. ODHEPruu CBA3EM M TEIIOTHI
MIOJIMMEPHU3ALMM MOHOMEPOB, COJIEpKAIIUX JBOWHBIE U TPOWHBIE CBSI3M. DHTAJBIUS, SHTPONUS U
sHeprusi ['mb6ca B mpormeccax monmMepusanuu ankeHoB. OOIIiee paccMOTPEHHE CIOCOOHOCTH
MOHOMEpPOB K MOJMMEPU3ALMM Ha OCHOBE 3HAYEHUM TEpPMOAMHAMUYECKUX I1apaMETPOB.
TepMoaMHaMUYECKUH 3alIpeT Ha NOJMMEPU3ALMI0 HEKOTOPhIX MOHOMEPOB. BiusHue 3amecturenei
IIpY JIBOMHOM CBSI3M Ha IMOJMMEPHU3ALUI0 alIKEHOB. lIOHATHME O BEpXHEW M HWXKHEN INpeAesIbHON
TeMIlepaType MOJIMMEPHU3alui, TEPMOIMHAMUYECKAs U KHHETUYeCKasi HECTAOMJIbHOCTD MTOJIMMEPOB.
[Tonumepu3zalmoHHO-AETIONNMEPU3ALUOHHOE paBHOBECHE u METO/IbI OTIpeeNICHUs
TEPMOJIMHAMUYECKUX BEIMUYMH. TepMoaAMHaMUKa MMOJIUMEPU3ALUU C PACKPHITHEM LIMKJIA JAKTaMOB,
JIAKTOHOB, MPOCTBIX HUKIMYECKUX 3(QUpoB, LUKIonapaguHOB. MeraTe3ncHas NOJUMEpU3aLUs
LIUKI00JEe)UHOB M LMKJIOAMEHOB C pPAacKpbITUEM IMKJIa. PaBHOBecHas MOJMMEpHU3aLUs]
LUKIONEeHTeHa MeXaHu3M aHHOHHOW TNOJUMEpU3ali JIaKTaMOB, JIAKTOHOB, JIOKCHAOB U
HuKIocuiokcaHoB. KatnonHas momumepusanusi JJaKTOHOB M MHBIX KHCJIOPOACOAEPKAIIUX HUKIIOB.
[Tonunopranodocdasensl, monuMepHas cepa 1 CeJeH.

10. OGriee paccMOTpeHUE TIEMTHOM COTIOJTMMEpPU3aIIIH.

Tunsl conosvMepoB — CTaTUCTHUYECKUE, Yepeayromuecs, OJ0K- U MPUBUTHIE COTOIHMEPHI.
VYpaBHeHHs] 3aBUCHMOCTH COCTaBa COMOJMMEpa OT HCXOAHOW cMmecH coMoHoMepoB (You,
Younunr). OTHOCUTENbHbIE AKTUBHOCTH MOHOMEPOB B IIPOIECCAX COMOJMMEpHU3aluu. THIIbI
COTOJIMMEPHU3ALIMOHHBIX TPOIIECCOB — UJAEaIbHAas, uyepenyromascs, MUKpoOsouHas. M3MmeHeHue
COCTaBa CONOJUMEPOB BO BpPEMEHH NpPU pa3IMUHBIX CTENEHSX KOHBEpCUHU. Pe3oHaHCHbIE U
noJisipHble dPPEKTHl U UX POJb MPHU COMOIUMepu3aluu. Q—e cxema M SMIHUPUYECKHE MOJIXOIbl K
OIICHKE aKTUBHOCTH COMOHOMepoB. KaTHMOHHas, aHMOHHAs U KOOPAMHALMOHHASI COMOJMMEpU3aIIs
QJIKEHOBBIX U JIMEHOBBIX MOHOMEpPOB M HMX NpPUMEHEHHE Ha MpakTuke. MeToasl omnpeaencHus
OTHOCHUTEJIbHBIX aKTUBHOCTEH COMOHOMEPOB.

11. TepMOCTOHMKOCTh MOJMMEPOB W BO3JCHCTBHE arpecCHBHBIX Cpel W aTMOCHEPHBIX
BO3ICHUYTBUM.

Mertonbl onpenenenus TepMocToiikocTy. [IoHsATHE 0 TEMIOCTOMKOCTH MOJTUMEPOB U METO/IBI
ee oneHku. Tertocroiikocts o Maptency (50 kr/cm2), AsTM D648 (18,5 kr/cm2), Buka (5
Kr/cM2), TemmepaTrypa pasMmsardeHus (aegopmanus Oe3 Harpy3kd), TeMIieparypa Iiepexoja B
BSI3KOTEKy4Yee COCTOSHME WM TeMmIepaTypa IUiaBieHHs. BoszneicTBue HeopraHM4eCKHX
arpecCUBHBIX JKUAKOCTEW, TaKUX KaK KHCIOTHI W IMIENI0OYM Ha TMOJUMEPHl YIIIeBOJOPOJIOB
(xapOo1ienHbIe TOTUMEPDI). XUMUYECKOE COMTPOTUBIICHHE KapOOIIEHBIX MOJIUMEPOB C HACHIIIEHHOMN
Y HEHACBHIIICHHON YTJIEPOTHOM LEMbI0, POJIb OKUCIUTENBHBIX PEaKIMi ¢ ydacThueM aTtMocdeporo
KHUCTIOpO/Ia Ha XMMHYECKYI0 CTOMKOCTh TaKMX IMOJIMMEPOB. Peakiuu OTIIenIeHUsT MaIblX MOJEKYI
OT OCHOBHBIX IOJHMMEPHBIX IIeMei Moja JEHCTBHEM areHTOB KHUCJIOTO U IIEJOYHOIO XapakrTepa.
Herunporanounupoanue mnoiauBuHuwiragoreHnioB (I1BX, nomuBuHmMmmaeHGTOpUA), THUIPOIHU3
MOJIMBUHMUJIAIIETaTa — METOAbl MOJYYEHUS HOBBIX IOJMMEPOB C TMOBBIIIEHHONH XMMHUYECKOMN
CTOMKOCTBIO (CONpOTHUBIIEHUEM). Bo3elicTBue HEOPraHMYECKMX arpecCUBHBIX KHUIKOCTEH, TaKMX
KaK KHCJIOTHI U LIEJI0OYM Ha MOJMMEpHI, COJEpIKalllie B OCHOBHBIX LIEMSAX T€TEpOaToOMbl KUCIOPO/Ja,
a30Ta U cepbl (FeTepolLenHbIe MOJUMEPHI), TaKue Kak HOJIM3(UPHI, MOJMAMHJIbI, MOJIUYpPETaHBI,
MOJIMKApOOHAThI, MOJUCYIb(OHBI, TMOJIUUMHUABL. XHMMHUYECKOE COMPOTUBICHUE TI€TEPOLEITHBIX
MIOJINMEPOB MPOTEKAaHUK KOPPO3MOHHBIX IIPOLIECCOB C YYaCTHEM BOJbl, CIUPTOB, aMMHAKa,
razoobpazHoro HCl u wWHBIX arpeccMBHBIX Ta3000pa3HBIX W KHIKUX peareHToB. [lameHue
MPOYHOCTHBIX XapAaKTEPUCTHK TAKUX IOJUMEPOM IOCE JJIMTEIBHOTO BO3JAEHCTBUS MOJAOOHBIX



BEIIECTB. 3aluTa NOJMMEPOB OT JECTPYKIUH B YCIOBUAX AKCILTyaTallMd OT aTMOC(EPHBIX M MHBIX
BO3JIEICTBUH.

4. O0neM YUeOHOM AMCIHILINHDI

B N B 3auernbIX B akanem. B actpon.
uapl yaeOHOU paboThI
eIMHUIIAX Jacax gacax
00
masi TPYA0eMKOCTh JUCHHIUIAHBI IO 5 180 135
y4eOHOMY IJIaHy
AyIUTOPHBIE 3AHATHSI: 1,33 48 36
Jlexuu (JIek) 0,89 32 24
[IpaxTueckue 3anstus (113) 0,44 16 12
CamocroniTesnHasi padora (CP): 3,67 132 99
KonTtakTHas caMocTosITeNIbHAS paboTa 0,2 0,15
CaMOCTOSTETFHOE U3YUCHHUE Pa3/ieioB 131,8 98,85
Bua KOHTPOJIAA: 3a4eT ¢ OLEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Jlakokpacounbie noxkpoitus» (51.B./IB.06.02)

1. Heap AMCUMIUIMHBI: CO3JaHUE Yy CTYJAEHTOB HEOOXOJUMOW TEOpeTHYECKOW Oa3bl u
MPAKTUYECKUX HABBIKOB JJISl MCIOJIb30BAaHHUS JIAKOKPACOUHBIX MaTepHalioB, CIOCOOOB HAHECEHHUS
JIKII, MeTo10B MCTIBITAHUH JTAKOKPACOYHBIX MAaTEPHUAIIOB.

B pe3yabrare u3ydyeHHMsl IMCHUILUIMHBI O0YYAWIIMICHA MO NMporpamMme OakajaBpuara
HOJIKEH:

Obnadams cnenyronumu nipodeccruonanbabiMu (I1K) koMmmerenmmsmu:

CIIOCOOHOCTBIO  NMPOBOJIUTH AHAIM3 CBHIPbA, MaTEpPHAJOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- TOTOBHOCTHIO HCMOJIb30BaTh 3HAHHWE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHUH H
MaTepUaJIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonanpHoi nesrenbaoctu (ITK-18);

-TOTOBHOCTBIO U3ydaTh HAyYHO-TEXHHUYCCKYIO MH(POPMALIHIO, OTCUYCCTBCHHBIA M 3apyOCIKHBIH OIBIT
o temaruke ucciaenoBanus (ITK-20);

3name:

-aCCOPTUMEHT M CHCTEMbI JIAKOKPACOYHBIX IMOKPBITHH, NPUMEHSEMBIX JUIS 3aIlWThl OT
KOPPO3UH B XUMHYECKUX ITPOM3BOJICTBAX;

-HOPMHUPOBAHHUE PACX0/ia JJAKOKPACOUHBIX MaTePHAIOB;

-THIIOBBIC arperaThl KOMIUIEKCHBIX OKPACOYHBIX JIMHUI;

-TpeOOBaHUA TEXHUKU O€30MaCHOCTH, TMOXKAPHON OE30MacHOCTH U TMPOU3BOJICTBEHHOM
CaHUTApUU JJIS1 OKPACOYHBIX [[EXOB U KPACKOTPUTOTOBUTENBHBIX OT/IEICHUN;

Ymems:

-BBIOpaTh MOKPHITUS B 3aBUCUMOCTH OT YCIIOBUM SKCIUTyaTallHH;

-paccuMTaTh SJKOHOMUYECKYIO d(PPEeKTUBHOCTH MPUMEHEHHSI TAKOKPACOYHBIX MaTEPHAIIOB;

Bnaoemn:

-CTaHJJapPTU30BAHHBIMHU METOJAMH UCIIBITAHUHN JTAKOKPACOYHBIX MAaTEPUAIOB U TIOKPBITHIA,

-CpaBHUTEIHHON OIIEHKOW METOJIOB HAHECEHUS JTAKOKPACOYHBIX TTOKPBITHIA.



3. Kpartkoe conep:xaHue I CUMIIMHBI

1. Beenenue

OO0mbexT u3ydenus. Llenn u 3agaum Kypcea «JIakOKpacOUHbIE TIOKPBITUS

2. O0mas XxapakTepUCTHKA AU THBIX TOJMMEPHBIX TTOKPBITHIA.

Oomas XapaKTepUCTHKA IIOJIMMEPOB, UCIIOJIb3YEMBIX JUTS MIOJTy4ECHHUS
MPOTHBOKOPPO3HOHHBIX 3AIIUTHBIX TOKPBITHH. OCOOCHHOCTH — (PU3HKO-XHUMHUYECKUX CBOWMCTB H
CTPYKTYpbl IPOTUBOKOPPO3HOHHBIX MOJUMEPOB. (OCHOBHbIE METO/bl MOJYYEHHUS IOKPBITUH.
Jlakokpacounsle NOKpbITUSA. [IopomKoBbIe MOKPHITUA. MacTUYHbIE OKPBITHSL. JINCTOBBIE TOKPBITHS
U TYMMHUPOBKH

2. MexaHu3MBbl 3alIUTHOTO JEHCTBUS U LI€IU IPUMEHEHUS TOKPBITHH.

ba3oBble (pu3MKO-XMMHUUECKHE TMpOIleCcChl, omnpenenstomue 3(GPEeKTUBHOCT 3aIIUTHOTO
JNEUCTBHS MOKPBITUH. MacconepeHoCc B NOJMMEpHBIX MaTepuanax. llopucrocTts M BO3MOXKHOCTH
(azoBoro nepenoca. Juddysnonnsiii nepeHoc. CopOuusi arpecCUBHBIX KOMIIOHEHTOB M Ha0yXaHue
MOKPBITUS. BO3MOXHOCT  peanu3allid  CEJIIEKTMBHOTO  IepeHoca. DU3MKO-MEXaHWYeCKas
YCTOMYMBOCTh MOKPHITUH. BHYTpEeHHHE HaIpsKEHUs B MOKPBITHAX. Y CTOMYMBOCTH NPU BHEIIHUX
BO3/EUCTBUAX. PONb aare3sMoHHOro B3aMMOJEWUCTBHS B MEXAHMYECKOW YCTOWYMBOCTH ITOKPBITHH.
[Iponeccel nerpafganuy MOKPHITHI U pa3BUTHS KOPPO3UOHHBIX TOPAXKEHUN

3. CTpykTypa, CBOWCTBA M COBPEMEHHBIE TEHIEHIHMH IpPU CO3JAHUH  COBPEMEHHBIX
3alUTHBIX TOKPBITUN

OcHoBHbIE (DYHKIIMOHAJIBHBIE 30HBI TMOKPHITUHA. MHOTOCIOMHBIE HOKPBITHS KaK OCHOBa
co3/aHusl BBICOKOA((PEKTUBHBIX TOKpHITHH. Vcmonb3oBanue »s¢dexkra MHOTOCIOWHOCTH IS
CHIJKEHUS MMPOHUIIAEMOCTH NOKPBITUIA. MeXxaHnueckass yCTOMYMBOCTh KOMITIO3UIIMOHHBIX MTOKPBITUM.

ObecnieueHre yCTOMYMBOCTH AATr€3UOHHOrO coeluHeHHs. OCHOBHBIE THMBI M INPUMEPHI
IIPAKTUYECKOTO0 IPUMEHEHHs 3allUTHBIX IIOJUMEPHBIX MOKpbITUH. HoBBIE HampasicHUs

COBEPIICHCTBOBAHMS TOJUMEPHBIX MOKPBITHI AJISI arPECCUBHBIX CPE/I.
4. O0beM y4yeOHOI TUCHUIIIMHBI

. B 3aueTHBIX B akanem.
Buibl yueOHOM paboThI
eAWHULIAX yacax

O01mas TPY10eMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY IUIaHY |5 180
AyAUTOPHBbIE 3aHATHS: 1,33 48

Jlexuunm (JIek) 0,89 32

[Ipaktuueckue 3ausatus (I113) 0,44 16
CamocrositesqbHas padora (CP): 3,67 132
KoHTakTHas camocTosiTesnbHas paboTa - 0,2
CaMOCTOATENbHOE U3YUEHUE PA3IeI0B AUCIIUILIMHbI 131,8
Buja KOHTpOJIsi: 3a4eT ¢ OLleHKOM

. B 3a4eTHBIX B actpon.
Busl yaeOHOM paboThl
eIMHUIIAX qacax
OO01ast TPY/10eMKOCTh JHCHHUILIMHBI 110 YYeOHOMY IIaHy S
AyIMTOPHBIE 3AHATHS: 1,33 36
Jlexuunm (JIek) 0,89 24

[MpakTuaeckue 3anstus (I13) 0,44 12




CamocrosiTesibHasi padora (CP): 3,67 99

KonrtakTHas caMocTosITeNIbHAs paboTa - 0,15

CaMOCTOSATEIHbHOE U3YUEHUE PA3/ICTIOB IUCIUTUTHHBI 98,85

Bua KOHTpOJISI: 3a4eT ¢ OLleHKOMH

AHHOTANUs padoyeil MPOrpaMMbl AU CHHUIJIHHbI
“MarepuajioBeJieHHe B TEXHOJOTHH 3amMThI oT Koppo3uu” (61.B./IB.07.01)

1. Hean TUCHUNIHHBI:

- mnpuoOpeTeHrne oOyJaromuiics o mporpaMMe OakaiaBpuaTa 3HAHHUH, HEOOXOUMBIX IS
CaMOCTOSITEIIBHOTO PEIICHUs BOIIPOCOB, CBS3aHHBIX C BHIOOPOM MAaTEPHAJIOB i 00OPYIOBAHHS U
KOHCTPYKIIUH XUMHUKO-TEXHOJOTHUECKUX TPOIECCOB C YYETOM YCIOBUH IKCILTyaTallid, a TaKKe
YKOHOMHYECKUX U IKOJIOTHUECKUX (PAaKTOPOB;

-Tioy4eHre HHPOPMAIUU 0 PU3NIECCKON CYNTHOCTH SIBJICHUH, MPOUCXOIAIINX B MaTepHraax,
WCIOJIb3YEMBIX, B YaCTHOCTH, JJIs 3aITUTHI OT KOPPO3UH;

-YCTaHOBJICHWE 3aBUCHMOCTH MEXJYy COCTaBOM, CTPOCHHEM U CBOWCTBAMH MAaTEpPUAIIOB,
HCIOJIb3YEMBIX, B YaCTHOCTH, JJIS 3aITUTHI OT KOPPO3UH;

-M3y4eHHe TEOPUH W TPAKTHKU PA3TUYHBIX CIOCOOOB  YIIPOYHEHHUS MaTepUasoB,
00eCIeYnBArOINX BBICOKYIO HAJIC)KHOCTD M JIOJITOBEYHOCTH JCTAJCH MAIllMH, HHCTPYMEHTA U JPYTUX
U3 SIIHH;

-M3y4eHHE OCHOBHBIX TPYII MaTepHAIOB, HCIOIb3yeMBIX, B YaCTHOCTH, B TEXHOJIOTHIX
3aIUTH OT KOPPO3UHU, MX CBOMCTB M 00JIacTEl TPUMEHEHUS.

2. B pe3yabraTe H3yuyeHHs QMCHUILIMHBI 00y4YalOmMiics Mo mMporpamMMe G0akajgaBpuara
HOJIKEH :

Obnadams cnenyronumu npodeccuoHanbapiMu (1K) koMmerenmmsamu:

-CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHHUs MpH  pa3paboTke
TEXHOJIOTHYECKHX IPOILIECCOB; BBHIOMpATh TEXHUYECKUE CpPEACTBA M TEXHOJOTHMH C Y4YETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumeneaus (ITK-4);

- TOTOBHOCTBIO MPOBOJMUTH CTAHJAPTHBIE U CEPTHU(PHUKANUOHHBIC HCIBITAHUS MaTepUasoB,
U3JCTUI ¥ TeXHoJoruueckux npoieccos (ITK-17);

- TOTOBHOCTHIO HUCIOJIB30BaTh 3HAHHME CBOWCTB XHMHUYECKUX JJIEMEHTOB, COCIWHEHUH U
MaTepHaJIOB Ha MX OCHOBE JIJIs pelieHus 3a1a4 npodeccnonansHoi nesirenbaocty (ITK-18).

3namo:

-K1accuuKanmio, CTpyKTypy, COCTaB M CBOWCTBA MaTepUaoOB, UCIIOJIb3YEMbIX, B YACTHOCTH,
B TEXHOJIOTHSIX 3aLIUTHI OT KOPPO3UU;

- MapKHpPOBKY MAaTE€pUAJIOB, HCIHOJB3YeMbIX, B YAaCTHOCTH, B TEXHOJOTHSX 3allUTHl OT
KOPpO3HUH;

- OCHOBHbIE KOHCTPYKIIMOHHbIE U (YHKIIMOHAJIbHBIE MaTE€pHANbl, TMPUMEHSEMbIE B
XMUMHYECKON TEXHOJIOTUN U XUMUYECKOM aImapaToCTPOCHUH.

Ymemy:

—  aHaNMM3UpOBaTh (UBMKO-XMMHUYECKHE W MEXaHWYeCKHe CBOMCTBAa MaTepHalioB, HX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTH;

—  palMOHAIBHO MOAOOpPaTh KOHCTPYKIIMOHHBIM MaTepuan s XUMHUKO-TEXHOJIOTHYECKOTO
mporecca (peakropa, anmapara, MalluHbI) ¢ Y4€TOM METOJIOB 3alIUTHl OT BO3MOKHOTO BO3JCHCTBUS
TEXHOJIOTMYECKON Cpe/ibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MAaTEPUATIB.

Braoemy:



—  IpOCTEHIIMMH OIEpalUsMU OIpPEAEICHUs] CBOWCTB MAaTEpHUAJIOB, MHCIOJb3YyEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSIX 3aLUThI OT KOPPO3HUH.

3. KpaTtkoe conep:kaHue JUCHUILINHBI

MartepuanoBeieHue Kak HayKa: [Ie7U, 33J[a4id U 3HaueHUe TUcHUIUIMHBL. O0mue TpeboBanus,
IIpeIbSABISEMBIE K MaTepuajaM B 3aBUCUMOCTU OT YCJIOBMM HCIOJB30BAaHUS WM JKCIUIyaTaLUU.
PaszButue Haykn o MaTepuanax. Poib pycCKHMX Y4YEHBIX B Pa3BUTHUU HayKu. JlocTmkeHus B 0OnacTH
CO3/IaHUSI HOBBIX MAaTEPHAJIOB, TEXHUKO-IKOHOMHYECKast 3P (HEKTUBHOCTh MX MPUMEHEHUs. 3HaYCHUE
MaTepHUaIOB B Pa3BUTHUH XMMHKO-TEXHOJOTMYECKUX MPOLIECCOB U 00eCIIeYeHUH X 0€3011aCHOCTH.

OcCHOBHbBIE HOHSTHUSI O CTPOCHHUH, CTPYKTYpE U CBOMCTBaX MarepuajioB. MeTojabl M3y4yeHUs
CTPYKTYpPBI U CBOWCTB MaTEpHUAJIOB.

Crpoenue wmarepuanoB. OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX PELIETOK. AHHU30TPONUS
CBOMCTB kpuctamioB. CTpoeHUe peanbHbIX KpUCTAIOB. JleeKThl peanbHBIX KPUCTAUIOB M HX
BIIMSIHME HAa CBOMCTBAa METAJJIOB M cruiaBoB. CBolicTBa Auciokamnuii. Kpucramisanus MeTamuioB 1
crutaBoB.  Camormpou3BojibHAs — Kpuctainuzanus.  HecamonpousBosibHas — KpUCTaUTU3ALIMSL
Amop@dHbie MaTepuanbl. AJUIOTPONUYECKHE MPEBPAILEHUS METAIIJIOB.

CpoiictBa Mmatepuanos. [lokazarenu cBoiictB. Knaccuduxamnus cBoiicTB. MexaHuueckue,
¢uznueckne, XUMUYECKHE, OKCITyaTallMOHHbIE M TEXHOJOTMYECKHE CBONCTBA MaTepUAIOB.
[TokazaTrenn MeXaHUYECKUX CBOMCTB, ONpesessieMble MPU CTATUYECKUX HUCIIBITAHUAX HA PacTsKEHUE.
Mertoipl onipesienieHust TBepA0CTH MaTepuaioB. [lokazaTenn MexaHHYEeCKHX CBOMCTB, OIpeaessieMble
MIPU TMHAMUYECKUX U [UKINYECKUX UCTIBITAHUSIX.

OcHOBBI Teopuu CIUIaBOB. [luarpamMmbl COCTOSIHUS CIIaBOB. TepMUHBI M OIpENEIeHHUS.
JlmarpaMmbl — «COCTaB-CBOMCTBO». (Da30BBIM COCTaB CIJIABOB. 3aBUCHMOCTb MEXIY CBOWCTBAMH
CILJIABOB M TUIIOM Juarpammbl coctositus. [Tpasuno H.C. Kypnakosa.

Kenezo u cniaBel Ha ero ocHoBe. Crtamu W uyryHbl. JKene3oyriaepoaucThie CIUIABBHI.
CTpyKTyphl CILUIaBOB 3Kene30-yriaepoi. /luarpaMMsl COCTOSIHMS KEJNE30-LEMEHTUT. KOMIIOHEHTHI,
(a3bl U CTPYKTYpPHBIE COCTABIISIONINE CTAJIEH U OEJIbIX YyT'YHOB.

KoHCTpyKIIMOHHBIE METAUIMYECKUE MATEpHalbl. YTJICPOAUCTBIE M JICTUPOBAHHBIC CTAJIH.
Knaccugukanus cranei, onpeaeneHue NOHATUS KauecTBa CTanu (TpeboBaHMs K KauecTBY). Bausiaue
yriaepojia U HOCTOSIHHBIX (TEXHOJOIMUECKHX) NMpUMeceil Ha KauecTBO CTajM, METO/bl YIy4IlIEeHUs
KadyecTBa CTaly (MOBBILICHUE €€ KOHCTPYKIMOHHOW ITPOYHOCTH). BiusHUE JIerupyrommx 3J1eMeHTOB
Ha cBoiictBa crtanu. KoHcTpykuuoHHble cTamu. MHcTpymeHTanbHble cranu. Kinaccuukanus
YIIEpOOUCTBIX M JIETMPOBAHHBIX CTajned. MapkupoBka craned. UyryHel U TBepible CILIABBI.
CBoiicTBa M Ha3HaueHHe 4yyryHa. UyryHsl cepele, Oelible, KOBKHE, BHICOKOIPOUYHBIE, UX CBOWCTBA,
001aCcTh NPUMEHEHUS, MAPKUPOBKA.

Tepmuueckas oOpaborka. Teopus M INpakTHKa TEPMUYECKOH M XMMMKO-TEPMHUYECKOM
0o0paboTKM MeTauloB M cIulaBoB. [Ipupona, MexaHM3M U YCIOBHMS NPOTEKAHUS CTPYKTYPHBIX
npeBpalleHuil B ctanu. Buapl Tepmuueckoil oOpaOOTKM CTaiM: OTKUI, HOpPMalM3alus, 3aKajka,
OTIIyCK. 3aKaJIuBaeMOCTh M IPOKAJIMBAEMOCTh CTajei. BimsHue Tepmuueckoil oOpaboTku Ha
MeXaHMYecKue CBoicTBa cTamu. @Du3MuecKhe OCHOBBI XHMHUKO-TEPMHUUYECKOH 0OpabOTKH.
Juddy3noHHOE HachllleHHE MOBEPXHOCTH CTaIM HeMeTaulaMu. Buipl W crnocoObl IleMEHTalUH.
AzotupoBanue cranu. Juddysnonnas metammzanus. IoHHas XUMHKO-TepMUYecKasi 00paboTka.

I[BeTHBIE MeTayuIbl M CIUIaBBl Ha MX OcHOBe. OOIIas XapakTepuUCTHKa W KiaccHpuranus
MeIHBbIX CcIulaBoB. JlaTyHu, OpOH3bI, MEJHO-HHKeNeBble crmiaBbl. OOmas XapaKTepUCTHKA
AIIOMUHUEBBIX CIIaBoB. JlepopMupyeMble amlOMUHHEBBIE CIUIaBbl, JIMTEHHBIC aIOMUHHEBBIC
criaBel. OOmIast XapakTepUCTHKa MarHMEBBIX CIUIaBoB. JlegopMmupyemble MarHueBble CILIaBbI.
JIuteliHble MarHueBble CIUIaBbl. TWTaH W CIUIaBbl HAa OCHOBE THUTAaHA. BiusHME Ierupyromumx



2JIEMEHTOB Ha CTPYKTYpY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiumii M CILUIaBbl Ha €ro OCHOBE.
TyromnaBkue MeTaIbl U CIUIaBbl HA UX OCHOBE.

[TopomikoBele MeETAIMUECKHE MaTepuasbl. Marepuanbl ¢ 0COOBIMH  DIEKTPUYECKUMU
CBOMCTBAMM.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coeauHeHui. CTpoeHue u CBOICTBa
nosmMepoB. TepMopeakTUBHBIE U TepMOIUIACTUYHBIE NOIUMepbl. CTpoeHUE U CBOMCTBA IJIaCTMAcCC.
OcHOBHBIE Pa3HOBUJHOCTU HPOMBIIUIEHHBIX MOJMMEPOB M IIacTMacc. ['a30HaNOJIHEHHbIE
IJ1aCTMACCHI.

Oco0eHHOCTH CTPOECHHS, CBOMCTBA PE3WHOBBIX MaTepuanoB. Pe3uHbl oOliero Ha3HadeHWUs,
CIelMalIbHbIE PE3UHBI U 00JIACTU UX IPUMEHEHHUS.

Jlakokpacounsle marepuansl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
HimnarjieBKa.

Kepamuueckue wmatepuansl. KOHCTpYKLIMOHHAsi, HMHCTpYMEHTaJlbHas U TEXHUYECKas
kepamuka. Heopranmueckoe crexio. Kraccudukamus cTekon IO Ha3HAYEHUI0 U 00JacTu
npumeHenust. Curasisl. ['padut. AcGect. CBoiicTBa M 00J1aCTH IPUMEHEHUS.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTE€pPHAaIbI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepHalIbl.

Komnozunmonnsle wmatepuansl  (KM). OOmast xapakTepucThKa  KOMIO3UIIMOHHBIX
MarepuanoB. JlucnepcHo-ynpodyenHbie KM, crmoucteie KM, Bosiokaucteie KM. Kommno3unmonHsie
MaTepuagbl Ha MeTaJuIMueckod M HeMmeramnumdeckoi ocHoBe. CAIl (credeHHble alrOMUHHEBBIE
MOPOIIKH). ApMHUpOBaHHbIE MOJMMEpHbIe Marepuanbl. Kepamuueckne  KOMIO3UIIMOHHBIE
MaTepuasbl. YTIEpoaHbIe KOMIIO3UIIMOHHBIE MAaTEpUAIIbI.

IToHATHS 0 HAHOTEXHOJIOTUAX, HaHOMaTepuanax. [I[puMeHeHre B IPOMBIIIIIEHHOCTH.

Brustaue o0iydeHus Ha CTPYKTYPY, MEXaHHYECKHE CBOMCTBA M KOPPO3HOHHYIO CTOMKOCTH
MaTepuanoB. PaInanimOHHOCTONKHE CTaJIA U CILIABHI.

Bb100p KOHCTPYKIIMOHHBIX MaTepUalOB JIi KOHKPETHOIO TEXHOJOIMUYECKOro Ipolecca.
Kpurepuu u anroputM BelOOpa KOHCTPYKIIMOHHBIX MaT€pHaIoB. DKOJOTHYECKUE U SKOHOMUYECKUE
aCIEKThl MaTEPUATIOBENCHNUS U 3allIUThl MATEPUAJIOB OT KOPPO3UHU.

4. O0beM yueOHOH TUCUMIITIMHBI

B 3auverHrnix | B akanem.
Buner yue6HOI paboTh eIMHULIAX gyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI N0 Y4eOHOMY IJIAHY 8 288
AyIMTOpHBIE 3aHATHS: 2,7 96
Jlexkun 0,9 32
[IpakTrueckue 3aHATHS 0,9 32
JlaGopaTopHbie pabOTHI 0,9 32
CamocTrosiTesqibHast padora: 4.3 156
Bua koHTpOJISA: IK3aMeH 1 36
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalus 0,4
[ToaroroBka k 3K3amMeHy 35,6
Bux uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

B 3auerHbIX | B acTtpon.
Buner yae6HOI paboThI eIMHULIAX gacax
O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IUIaHY 8 216
AyIUTOpPHBbIE 3aHATHS: 2,7 12




Jlexun 0,9 24
[IpakTuueckue 3aHATUS 0,9 24
JIaboparopHbie pabOThI 0,9 24
CamocrosiTesibHast padora: 4,3 117

Bujx KoHTpOJIsA: 3K3aMeH 1 27
KonTakTHas paboTa — MPOMEXKYTOUYHAsl aTTECTAIHUA 0,3
[ToaroroBka k 3K3aMeHy 26,7

Bua ntoroBoro KoHTpoOJIS: JK3aMeH JK3aMeH

AHHOTAI U padoyeil MPOrpaMMbl AU CHUIJIHHbI
«CTtpykrypa metasuioB u cniiasos» (b1.B./IB.07.02)

1. Heap aucuMmiIMHbl - GOPMUPOBAHKUE Y CTYJACHTOB HEOOXOJUMOM TEOPETUUYECKON Oazbl
Mo MpUHIUIaM o0pa3oBaHUs (a3 B METaJUIaxX M CIUIaBaX U O COBPEMEHHBIX METOJaX OIMHMCAHUS UX
YCTOMYMBOCTH, a TaKKe CHOco0ax ONpeAeNeHUs KPUCTANIMYECKUX CTPYKTYP YHMCTHIX METaJIIOB,
TBEPIBIX PACTBOPOB M MPOMEKYTOYHBIX COCTUHEHUH.

2.B pe3yJibTare M3yueHUsl JUCHHUILUIMHBI 00y4Yaloluiics Mo mporpamMme 0akajaBpuara
HOJIKEH:

Obnadams cnenyromumu npodeccruonanbubiMu (I1K) kommnerenmmsamu:

-CIIOCOOHOCThIO TPUHUMATh KOHKPETHBIE TEXHWUYECKHE pEIIeHHs TIpu pa3paboTke
TEXHOJIOTUYECKAX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CpPEACTBA W TEXHOJOTHH C Y4ETOM
AKOJIOTHYECKUX mocieacTBui ux npumencaus (ITK-4);

-TOTOBHOCTBIO TMPOBOJIUTH CTaHAAPTHbIE U CEPTU(PUKAIMOHHBIE HCIBITAHUS MaTepHasIoB,
U3JCTUI ¥ TeXHoJornueckux nporeccos (ITK-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKHX D3JIEMEHTOB, COCAMHEHUH H
MaTepHAJIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 nmpodeccronansHoi aestenpaocta (I1K-18);

3namo:

— THUIIbl KPUCTAJUIMYECKUX PEUIETOK, MHAEKCH Muiiepa, MeTasulbl, OTHOCSIIHUECS K Pa3HbIM
KPUCTAIIMYECKUM CTPYKTYpPaM;

— BIIMSHUE CTPOCHUSI U CTPYKTYPbl KPUCTAUIOB U JEPEKTOB HMX CTPOCHMS Ha CBOMCTBA
METaJIJIOB U CILJIaBOB;

— BIIMSIHUE IpUMeceH, B YaCTHOCTHU BOJIOPOJa Ha CBOMCTBA METAJJIOB U CILJIaBOB;

— MOPQOJIOTUIO TOBEPXHOCTHU, POPMBI POCTA U TUIIBI TIOBEPXHOCTH.

Ymemy:

— ompenensTh 1eeKThl CTPYKTYPhl METAIJIOB U CIUIaBOB;

— YMETb OMpPEAENATh TUII CTPYKTYPHI CIIJIABOB, CTPOUTH AUATrPAMMBI COCTOSIHUS.

Braoemy:

— METOJaMHU BhIpalTUBaHUS MOHOKPHCTAJIIOB;

— DJIEKTPOXUMUYECKUMHU, ONTUYECKUMHU, MEXaHWYECKUMHU U JJICKTPOHHBIMH METOJaMU
HCCIIeIOBAHUS MPOIIECCOB KPUCTAIIU3AINH, CTPYKTYPHI M CBOMCTB METAIIJIOB U CILIABOB.

3. KpaTkoe cogep:kanue IuCUHILTHHBI

1. Beenenune

OOBeKT M3y4eHUS: CTPYKTypa M CBOMCTBAa METAJUIMYECKUX MATEepPHalOB, B OCOOEHHOCTH
MIPUMEHSIEMBIX B SJICKTPOXUMHUYECKUX 00JIACTAX U B 00JACTH 3alIUTHI OT KOPPO3HH.

2. CTpyKTypa METaJUIOB U CIUIaBOB: OOIIME BOMIPOCHL.



WNneanvHbie W JeQeKTHBIE CTPYKTYPHl. THUIBI KPHUCTAUIMYECKUX PEIICTOK, WHJEKCHI
Muiepa, MeTaulbl, OTHOCSAIIMECS K Pa3HBIM KPUCTALIMYECKHM CTPYKTypam. TuIbl nedeKToB.
3epHa U MEK3epeHHbBIC TPaHUIIbI. AMOP(GHBIC U HAHOKPUCTAIUTHYECKAE METAIUTHICCKIE MaTePHAIIBI.
Oco0eHHOCTH CTPYKTYPBI U CBOMCTB MaJIbIX YaCTHII.

3. CTpyKTypa METAJLJIOB U CILJIaBOB: CIIELUATIbHBIE BOIIPOCHI.

CmiaBbl: TEpPMOJUHAMHUKA JBYXKOMIIOHEHTHBIX CHCTEM, JUarpaMMbl COCTOSIHUS. THUIIBI
CTPYKTYpHI crutaBoB. IIporieccel Bo3BpaTa W pekpuctamm3anuu. Mertamwtorpadus. Mopdosorus
MMOBEPXHOCTH, (POPMBI POCTA U TUITBI TOBEPXHOCTU. CTYIEHH pOCTa, TEPPACHI, U3TIOMBI.

4. 3apo’kJIeHUE U POCT KPUCTAJIJIOB.

Havanpubie cramuu 3apokaenust (Hykiearus). TepMoauMHAMUKA M KMHETHKA HYKJICAIIMH.
Poct kpucrammoB. MaccoBas  kpucrammsanus.  [IoCIONHBINA,  CIOUCTO-CIMPAIBHBIA U
«HOPMAJIBHBII» pOCT TIpaHel. MeTolpl BbIpallUBaHUSA MOHOKpPUCTALIOB. [IpenMyinecTBeHHas
opueHTalus (TEKCTypa).

5. OU3UKO-MEXaHUYECKHE CBOMCTBA METAJUIOB U CILIABOB, UX CBSI3b CO CTPYKTYPOIL.

BnusiHue rpaHun 3epeH U Apyrux Je(eKToB Ha CBOMCTBAa METAUIOB M  CIUIABOB.
MexaHn4deckue, JIEKTPUYECKUE U MarHUTHBIE CBOMCTBA. MeToAbl MCCIe0BaHUs CBOMCTB. BinsiHue
IIpUMeECEH, B YaCTHOCTH, BOJOPOJA HA CBOMCTBA METAJIJIOB U CILUIABOB.

6. MeTo1bl UCClIeI0BaHNS IPOLECCOB KPUCTAIUIN3ALNN, CTPYKTYPhl U CBOWCTB METAJUIOB U
CILIaBOB.

DNEeKTPOXUMHUYECKHE, ONTUYECKHE, MEXaHMYECKHUE W JJICKTPOHHBIE MeTonbl. HekoTopswie
METO/Ibl HCCIIEIOBaHUSI TMOBEPXHOCTU U TIOBEPXHOCTHBIX CJIOE€B METAJUIOB. ODJIeKTpoHOTpadus,
CHEKTpaJbHbIE  METOJbl, 30HIOBbIE MeToabl. (OCOOEHHOCTHM HUCCleNoBaHUMM B oOiacTu
raJbBaHONOKPBITUNA U KOPPO3HUOHHBIX CBOMCTB METAJJIOB U CILUIABOB.

4. O0beM yueOHOH TUCUMIITIMHBI

Buy1 yae6u0# paboTs B 3aueTHEBIX B akanem. B actpon.
SIMHHIIAX yacax Jacax
O0masi Tpya0eMKOCTh HCUMIUIMHBI 110
yqelililHOMy III:I};HHy o 8 288 210
AyAUTOPHbIE 3aHATHS: 2,67 96 72
Jlexuunu (JIek) 0,89 32 24
[Ipaktuueckue 3ausarus (113) 0,89 32 24
JlaGopaTtopHubie padoTs (JIP) 0,89 32 24
CamocrositesibHas padora (CP): 4,33 156 117
Bua KOHTpOJIA: IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyToOYHas 0,4 0,3
[ToaroToBka K 3K3aMeHy 35,6 26,7

AHHOTanMA pado4yeil NPOrpaMMbl JHCHHUILIMHBI
«MeToabl HCCIeI0BAHUSI MATEPHATOB H NIPOLECCOB XMMHYECKON TEXHOJTOTHID)
(b1.B.1B.08.01)

1. He.]'lb AU CHUIIJIMHBI HpI/IO6peTCHI/IC CTYACHTaMU 3HAHUM TCOPCTUUICCKHUX OCHOB
COBPECMCHHBIX MCTOIOB (I)I/ISI/IKO-XI/IMI/I‘-IGCKOFO dHAJIM3a U HUCCICIOBAaHUA MATCPUAJIOB U MPOILECCOB
XHMHUYECKOM TEXHOJIOTHH.



2. B pe3yabTare u3yueHHus TUCHHUILINHBI 00y4alNIIMiics M0 MporpaMMe 0akajaBpuara
HOJIKeH:

Obnaoams cnenyromumu npodeccruonanbabiMu (ITK) kommereHusamMu:

-CIIOCOOHOCTBIO TPOBOJUTH aHAM3 CHIPbS, MaTepUaIOB U TOTOBOW MPOAYKIIUH,
OCYIIECTBIISATH OIIEHKY pe3ysbraToB ananu3a (I1K-10);

-TOTOBHOCTBIO TMPOBOJIUTH CTAHAAPTHBIC M CEPTUPUKAIMOHHBIC HCIBITAHHS MaTepUAJIOB,
u3JIeui ¥ TexHosornueckux npoueccos (I1K-17);

3uams:

— KJIACCHMYECKHE MTPUEMBI pabOThl Ha MCCIIEI0BATENbCKUX IPUOOpax;

— OCHOBBI TPOBEACHUS CIIOKHBIX MHOTOYPOBHEBBIX HAYYHBIX OKCIICPHMEHTOB C
HCII0JIb30BAHNEM HOBEMIIero 00opy10BaHus;

— METOo/bl MIOMCKA, aHAJIW3a U CUHTE3a MHPOPMALMH 110 MaTepuaiaM 1 Ipoleccam;

Ymemo:

— BBIOMpPATh ONTHMAJBHBIA METOJ WCCJICIOBAaHHS MaTepUAOB W IPOIECCOB IS
KOHKPETHBIX 3a7a4;

— BBITIOJIHATh (PU3UKO-XUMHUYECKUE WCCIICOBAHNS, HAPABICHHBIC HA Pa3paOOTKy HOBBIX U
TTOBBIIIIEHUE KAYeCTBA y)KE CYIIECTBYIOMUX MaTEPHAIIOB;

— OCYIIECTBJISITH KOHTPOJb COCTaBa, CTPYKTYPHI U CBOMCTB MaTE€pPHAJIOB C MCHOJIb30BAaHUEM
COBPEMEHHBIX aHATUTHICCKUX CPEJICTB M KOMITBIOTEPHOTO IMPOTPAMMHOTO 00SCTIICUeHUS;

— CaMOCTOSATEIBHO IOJIy4aTh W  HMHTEPHPETHPOBATh  AHATUTHYCCKHE JIAHHBIE C
HCIO0JIb30BAHUEM COBPEMEHHOTO MPOrPAMMHO-METOIUYECKOT0 00eCIeUeHNUS;

Bnraoemy:

— OCHOBHBIMH  COBPEMEHHBIMH  (DU3UKO-XMMHYECKHMU  METOJIaMU  HCCIIEOBaHUSA
MaTepHajIoB U MPOLIECCOB;

— CXEMaMHM YCTPOMCTB M MPHUHIMIIAMU PabOThl COBPEMEHHBIX MPUOOPOB MO HCCIEAOBAHUIO
MaTepHuajIoB U MPOLIECCOB.

3. Kparkoe coaep:xaHue TUCHHUILIHHbBI

1. MeTo KOMOMHAIIMOHHOTO pacCesHUs Ha MUKPOCIIEKTPOMETpE.

MeTto10M K0J1€6aTeNbHON CHEKTPOCKOMUH — CIEKTPOCKONHSI KOMOMHAIIMOHHOTO PacCesHUs
(KP) min Raman-cnexkrpockonus (RS). O3HakomiieHHE CTYACHTOB C SBJICHHUEM KOMOMHAITMOHHOTO
pacceuBanusi cBeta u comocraBieHue ero ¢ WK-cmekrpockonuei. O3HaKOMJIEHHE CTYJIEHTOB C
yCTpoiicTBOM M paboroit Raman-cnexkrpomerpa Senterra, ¢dupmbl Bruker, moka3 Ha KOHKpPETHBIX
MpUMepax CXOJICTB U BOBMOXKHBIX OTJIMYUN B CIIEKTPaX, 3apErUCTPUPOBAHHBIX MPU PA3IUUHBIX A U C
MOJISIPU3aTOPOM, U ¢ TaOIUIIaMU, HEOOXOAUMBIMU JIJIS1 MHTEPIIPETALIUU CIIEKTPOB.

2. DNEeKTpOXUMHUYECKHE U (POTOCTIEKTPOMETPUUECKHIE METO bl UCCIIEIOBAHUSL.

MeTtopl M3y4eHHS PACTBOPOB (C MOMOIIBIO SAEPHOTO MarHUTHOTO pe3oHanca (SIMP),
HEHUTPOHHOTO paccesHUs, paccesHus PEHTTEHOBCKUX Jydell moa MameiMu yriaamu (PMY),
nuHamudeckoro ceeropaccesuus (IACP), nuddepennmansuoit ckanupytomieit kagopumerpuu (ICK)
U JIp.) IIUPOKO TPHUMEHSIOTCS KiIaccuueckue (CreKTpooToOMeTpus, KOHIYKTOMETpHUS U
MOTEHIIMOMETPHUS).

3. HccnemoBaHue  peoOJOTHYECKMX  CBOMCTB  HEHBIOTOHOBCKHMX  JKUIKOCTEH U
BBICOKOKOHIIEHTPUPOBAHHBIX TUCTIEPCHBIX CUCTEM C MTOMOIIBIO POTAIIHOHHOTO BUCKO3UMETPA.

[Tonmyuenue peoNOTHUECKUX KPUBBIX Te4eHHs ©  A(GGEKTUBHOW  BAKOCTH  JUIA
HEHBIOTOHOBCKUX KUAKOCTeH. (O3HAKOMIIEHBI C COBPEMEHHBIM MPEIU3UOHHBIM POTAIIMOHHBIM
peomerpom HAAKE RS1, koTopplii MM03BOJISIET MPOBOIUTH PA3HOCTOPOHHEE UCCIEI0OBaHNE
TUKCOTPOIHBIX CBOUCTB CTPYKTypupoBaHHBIX aucrnepcHbix cucteM (CHAC) (mukiamdeckoe



pa3pylIeHe-BOCCTAHOBIIEHUE, BOCCTAHOBJICHUE MO JACHCTBUEM €1a00i OCHMIIIAILMH, CTyIIEHYaTOe
U IUJIaBHOE Harpy>KeHHE-pasrpyKEeHHUE C aBTOMATHYECKOW OOpabOTKOM TUCTEPE3UCHBIX KPUBBIX),
CO3/IaHUE TMPOTPaMMbl JJISi CJIOKHOTO HCCIIEIOBAHUS PEOJIOTHUECKUX CBOMCTB B TpeOyeMbIX
MHTEpBAJIaX PEOJIOTUYECKUX TaPAMETPOB.

4. KpaeBoit yroy cMauuBaHusl.

HccnenoBanne M3MEHEHUs yIyla CMAyMBaHUs HA Pa3jIMYHBIX I[IOBEPXHOCTAX C TEUYEHHUEM
BpeMeHH. JleTeKTupoBaHue COCTOSIHUS OBEPXHOCTH, a TAK)KE aHaJIU3 MPOLIECCOB, IPOUCXOAAIIUX B
IIPUIIOBEPXHOCTHOM CJIO€ BELIECTBa TOJIMHON MOPSJIKA HECKOJIbKUX HAHOMETPOB IIPU KOHTAKTE C
KUAKUMH  cpenaMu. l3mepeHne NOBEpXHOCTHOM JHEPrUM, OIpEAETCHHE IIepPOXOBATOCTU
[IOBEPXHOCTH, YCTAHOBJIEHHE TOUHOTO BPEMEHHU Hayaja U CKOPOCTH MPOLIECCOB KOPPO3UU METAJLIOB,
B TOM YHMCJI€ PU IPUMEHEHUH 3aIUTHBIX MOKPBITHI, UMEIOIINX HAHOPA3MEPHYIO TOJIIHMHY, OLEHKY
CTENEHU 3arpsi3HEHHOCTU IOBEPXHOCTEH (JAHHBIM METOJOM MOXKHO BBISBISATh 3arpsA3HEHUs,
HEJETEKTUPYEMble BHU3YyaJlbHO, a HHOTJa JaXe C IOMOIIBI0 MHUKPOCKOINHH), HCCIIEI0BaHUE
o0pa3oBaHUsl CMA4yMBAIOUIMX IUJIEHOK Ha IOBEPXHOCTAX MaTEpHajioB B YCJIOBHSIX IOBBIIIEHHOMN
BJIQXXHOCTH (TIpollecC MOXKET HMMETh pellarolllee 3HAYeHHE Ui MaTepHualioB, NPUMEHSEMBIX B
ANIEKTPOTEXHUKE U DJIEKTPOHUKE), ONPEJIEICHNE AOIU KaKJI0TO0 U3 KOMIIOHEHTOB B MOBEPXHOCTHOM
cloe.

5. PEHTreHOCTPYKTYpHBIN aHAIIN3 MaTEPHUAIOB

ManoyrioBoe paccessHME U TOpPOLIKOBas JIUGPAKIUs B HCCIEIOBAHUU MaTEpHUAJIOB.
Omnpenenenre CTPYKTYpbl WIH OTACIBHBIX CTPYKTYpPHBIX MapaMeTPOB PACCEUBAIOLIEro 00BEKTa I0
3aBUCHUMOCTH MHTEHCHUBHOCTH PACCEIHHOTO MOHOXPOMATUYECKOTO W3IY4YEHHMs, MPOIIEIIIEr0 yepe3

o0paset, OT yrjia paccesiHusl.
4. O0beM y4yeOHOI JUCINIIINHbI

B 3auernbix| B akamem. | B actpon.

Buibl yueOHOH pabOTh! €IMHUIIAX Jacax Jacax
Sf;:z;ﬂ TPYA0EMKOCTh IUCHUIUVIMHBI 1O y4eOHOMY)| 4 144 108
AyAUTOPHbIE 3aHATHS: 1,84 66 49,50
JlaGoparopubie paboTsl (JIP) 1,84 66 49,50
CamocrosiTesbHasi padora (CP): 2,16 78 58,50
KoHTakTHas caMOCTOsITENIbHAS paboTa 0,2 0,15
CaMOCTOATEILHOE U3YUCHUE PA3ICIOB AUCITUTIIMHBI 77,8 58,35
Bux KOHTPOJIS: 3a4eT ¢ OLEHKOH - - -

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIHHBI
«IMokporTus» (b1.B./1B.08.02)
1.1ean AMCHUIIMHBI:

- npuoOpeTeHne CTyJeHTaMU 3HAaHUN TEOPETHYECKUX OCHOB COBPEMEHHBIX  METOJIOB
(U3UKO-XMMHUYECKOTO  aHalM3a M MCCIEJOBAHUS MaTepUAIOB U TPOLIECCOB, MPUMEHSIEMBIX B
TEXHOJIOTUSAX HAaHECEHUs NOKPBITUH.

2. B pe3yabTare H3yyeHHs JMCHUILUIMHBI 00y4aloIuiicsl MO mporpamMMe 0akajnaBpuara
JOJIZKeH:

Obnadams cnenyromumu npodeccruonansubiMu (1K) komnerenusamu:

-CIIOCOOHOCTBIO  MPOBOJUTH AHAJIU3 CBIPbS, MAaTepUaioB M TOTOBOM MPOAYKIIHH,
OCYIIECTBIISITH OIICHKY pe3ynbTaTroB aHanusa (I[1K-10);

-TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE M CEPTH(PHMKAIMOHHBIE HCIBITAHUS MaTepUaJIOB,



u3genui 1 TexHoJoruueckux nporeccos (IIK-17);

3namo:

- KIACCHU(HMKAIUIO MOKPHITUNA M0 METOJaM IOJyYCHHUs, HA3HAUCHUIO, XapakTepy (U3UKO-
XUMHUYECKOTO B3aUMOJICHCTBHUS C OCHOBOM;

- OCHOBBl IPOBEJIEHHUS CJOXHBIX MHOTOYPOBHEBBIX HAayYHBIX OKCIIEPUMEHTOB C
MCTIOJIb30BAHNEM HOBEHILIEro 000py10BaHMS;
- METO/IbI IOWCKA, aHAIM3a U CHHTE3a MHPOPMALIUMH 10 MaTepualiaM | Ipoleccam;

Ymemo:

-BBIOMpATh ONTUMAJBHBIA METOJ WCCIICIOBAHHMS MaTepuaia MOKPBITUS JJISI KOHKPETHBIX
3a7ad4;

-BBITOJIHATh MCCIICAOBAHUS, HAMIPABJICHHBIC HAa Pa3paO0TKy HOBBIX U IMOBBIIICHUE KayecTBa
YK€ CYIIECTBYIOIIUX MOKPBITHH;

-OCYILIECTBIATh KOHTPOJIb COCTaBa, CTPYKTYpPbl U CBOMCTB MOKPBITUH C HCHOJIb30BAHUEM

COBPEMEHHBIX aHATTUTUYECKUX CPEJICTB U KOMITBIOTEPHOTO MPOTPAMMHOTO 0OECTICUCHHS;

-CaMOCTOSTENBHO  TOJIydaTb M HUHTEPIPETUPOBATh  AHAIUTHUYECKHE  JaHHBIE  C
HCIIOJIb30BAHUEM COBPEMEHHOTO MPOTrPaMMHOT0 00€CTICUeHNS;

Braoemus:

-OCHOBHBIMU COBPEMEHHBIMH (U3UKO-XUMHYECKUMU METO/IaMU HUCCIIEIOBaHUS MaTepUaloB U
IIPOLIECCOB;

-CXeMaMH YCTPOMCTB M NpPUHLHUINAMU PabOThl COBPEMEHHBIX MPUOOPOB MO HCCIEIOBAHUIO
MaTEpPHAIIOB U IIPOLIECCOB.

3.Kparkoe coaepxkanue pas3aejioB IMCUUIIUHbBI

Jucnunnuna Birodaetr 11 maGopaTopHBIX padOT, CrpYNIUPOBAHHBIX B 5 MOIYJICH.

Moayas 1. MeToabl MOATOTOBKM  00pa3loB VISl MCCJIE0BAHUI M oOIpeaeieHue
TOJIIHMHBI ¢(POPMHUPOBAHHOIO OKPBITHS.

HccnenoBanne MHUKPOCTPYKTYpPbl METOJAMHU MHUKPOCKOIMYECKOIO aHalIM3a C MOMOLIbIO
ONTHUYECKOTO WJIM 3JEKTPOHHOIO0 MHMKpockomna. [lomydeHue npakTUYeCKMX HaBBIKOB IOATOTOBKHU
00pa31oB AJis UCCIEeOBAaHUM METOJaMH MHKPOCKOMUYeckoro ananu3a. OrpeneneHue KOJIn4ecTBa,
dbopmMbl, pazMepa OTAETbHBIX (pa3, MX B3aUMHOTO PACIHOJIOKEHHUS; HUMeEIouIecss B oOpasle
BKJIIOUEHUSI U MUKPOJePEeKThI; GopMy, pa3Mephl 3epeH U Mop.

Omnpenenenre TOJIIMHBI METAIMYECKUX TMOKPBITHH XUMUYECKUMH U (PU3NYECKUMHU
METOJJaMHU.

Moayas 2. XuMu4eckne MeTobl HAHECEHUs! MOKPBITHIA.

HccnepoBanue mnpouecca OCaXICHUS  HUKENs MYTEM XHMHYECKOTO BOCCTAHOBIICHUS,
HCCIEA0BAaHUE CKOPOCTH IpOIecca XUMUYECKOIO HUKEIMPOBAHUS B 3aBUCUMOCTH OT IPUPOJIbI
MOKPBIBAEMOTO MeTallla, CocTaBa pacTtBopa, pH u TemmepaTypbl; ompeelneHue CTabuiIbHOCTU
pacTBOpa B pPa3iMYHBIX YCIOBUAX IPOBEACHUS OHKCIEepUMeHTa. (O3HAaKOMJIEHHE C IIPOLECCOM
OC@XJICHHUSI MEJIM IyTeM XMMHUYECKOTO BOCCTAHOBJICHMS; MCCIIEIOBAHME BIUSHUSA TUIA JIMTAHJA U
pH pacTBOpa Ha CKOPOCTH OCAXKIAEHUS MEIU U KaYECTBO MOKPBITHUSL.

Mopyas 3. HaneceHne NMOKPBITHH METOJAAMM OKCHAMPOBaHus M (pochaTnpoBanus

HccnenoBanue  MpoLECCOB  KpUCTANIM4eCKOro M amopgHoro  ¢docdarupoBaHusi.
Omnpenenenre ONTUMANBHBIX MapaMeTpOB pabOYMX PacTBOPOB, OMpesesieHne CBOUCTB (pochaTHbIX
MTOKPBITUH.

N3ydenne mporieccoB GOPMUPOBAHUS OKCHAOB Ha MOBEPXHOCTH YEPHBIX WM I[BETHBIX
MeTa/utoB. OKCHINPOBAHUS AIFOMUHUS M €r0 CIUIAaBOB. TepMHuecKoe, XUMUYecKoe (BOPOHEHHE) U
3JIEKTPOXHMMHYECKOE OKCHIAUPOBAHHE UYEPHBIX METaloB. lloydeHHe HOKPHLITHH C 3aJaHHBIMH



CBOMCTBAMH: BBICOKOM TBEpIOCTBIO, HM3HOCOCTOMKOCTBIO, ~XOPOIUMMH  JMAJIEKTPHYECKUMU
CBOICTBAMH., MATOBBIX, YEPHBIX, OJIECTALIUX, C CHHEBATHIM OTJIMBOM.

Mopyas 4. . D1eKTPOXUMHUYECKHE MeTOAbl HaHeCeHUsI MOKPbITHIA.

W3yueHne HIEKTPOXUMHUYECKUX CHOCOOOB TMOJMYYECHUS TOKPBHITHA - I[MHKOBaHHS,
KaJIMUPOBAHMS, MEIHECHMS, HUKEIUPOBAHMUSA, XPOMHUPOBAHMS, OJIOBSIHUPOBAHUS, CBHUHIIECBaHUS,
KOOaJIbTUPOBAHUS, JKEJIE3HEHUs, cepeOpeHus, 30JI0YCHHUS.

HccnenoBanue mpouecca  3IEKTPOXMMHMYECKOTO  IIMHKOBAHWSA, BJIMSAHUSA  COCTaBa
JJIEKTPOJINTA U PEKHUMA DJIEKTPOJIM3a HAa KAYECTBO IIOKPBITUH, CTPYKTYPY U BBIXOJ 10 TOKY.

HccnenoBanme nmporecca MEIHEHUs, BIMSIHMS COCTaBa JJIEKTPOJIUTA M pPEXKUMA
AIIEKTPOJIM3a HAa BBIXOA IO TOKY MEAW, KadecTBO W (DU3MKO-XMMHUYECKHE CBOMCTBA METHBIX
ITOKPBITUH.

HccnenoBanue mpouecca OJOBSHUPOBAHUSA, M3YYECHHME BIIMSHMS COCTaBa JIIEKTPOJIMTA U
peXuMa IEKTPOJIN3a Ha Ka4ECTBO MOKPBITUH U BBIXOJ 110 TOKY.

Moayas 5. HUcciieqopanue MeXaHU4eCKUX M CTPYKTYPHbIX CBOMCTB MOKPbITHIH

N3ydyeHne MeTONOB KOHTPOJS TBEPAOCTH MOKPHITHH. 3HAKOMCTBO C YCTPOHCTBOM
MUKpPOTBEPJIOMEPA U METOJIMKON M3MEPEHUsI MUKPOTBEpIOCTH. OmpeneneHne MUKPOTBEPAOCTH IS
OIICHKH TBEPAOCTH OYEHb MajbIX (MHUKPOCKONMUYECKHX) 00beMOB MaTepuasnoB. OlieHKa TBEpAOCTU
OTIENbHBIX (a3 WIM CTPYKTYPHBIX COCTABIISIIOIIMX CIUIABOB, @ TaKKe pa3HUIBI B TBEPIOCTU
OT/EIIBHBIX YYaCTKOB 3TUX COCTABIISIOIIMX.

N3ydenne MeTo 0B KOHTPOJIA MOPUCTOCTH MOKPBITUM. 3HAKOMCTBO C METOAUKON U3MEPEHUS
IIOPUCTOCTH W  IPUTOTOBJIEHUS COOTBETCTBYIOIIMX MHJAMKAaTOPHBIX IAacT M  PacTBOPOB.
[IproOpeTeHne HaBBIKOB OMPEIEIEHUS MOPUCTOCTU PA3IUYHBIX TOKPHITUH.

B 3auernbix| B akamem. | B actpon.

Brsr yaeOHON paboThl €IMHALIAX yacax yacax
Sf;[:;ﬂ TPYA0EMKOCTh IMCHUIUVIMHBI 1O y4eOHOMY)| 4 144 108
AyAUTOPHBbIE 3aHATHS: 1,84 66 49,50
JlaGopaTopubie padoTs (JIP) 1,84 66 49,50
CamocrosiTesbHasi padora (CP): 2,16 78 58,50
KoHTakTHas caMOCTOsITeNIbHASI paboTa 0,2 0,15
CaMOCTOATETLHOE U3YUCHUE PA3/ICIOB UCITUTLIMHBI 77,8 58,35
Bua KOHTPOJIsI: 3a4€T ¢ OIeHKOM - - -

AHHOTANUA padoyeil MPOrpaMmbl
«IIpaKkTHKA 110 MOJTy4eHHIO NEPBUYHBIX NPOeCCHOHATBHBIX YMEHUI 1 HABBIKOB, B TOM
YHcie NePBUYHBIX YMEHHH M HABBIKOB HAYYHO- HCCJIEI0BATE/IbCKOM AeATEIbHOCTH
(b2.B.01(Y))

1. IeJab NPaKTHKHU — MOJIy4YeHHE 00YyUYaIOIMMCs IEPBUYHBIX NMPO(HECCHOHATBHBIX YMEHUN U
HAaBBIKOB ITyTEM CaMOCTOSTEIBLHOIO TBOPYECKOI'O BBINIOJHEHUS 3aJad, NOCTABICHHBIX IMPOrpaMMON
IIPAKTUKK, B TOM YHCJIE MEPBUYHBIX YMEHUH W HABBIKOB HAYYHO- MCCIIEN0BATEIbCKOU
NESITEIEHOCTH.

2. B pe3yabTaTe NpoXo:KAeHHs NMPAKTHKU 00y4YalOIuiics 1o nporpamMme dakajappuara
JOJIKeH:

Obnaoams crnenyromumu (I1K) kommereHmusIMu:



- CMOCOOHOCTP M TOTOBHOCTH  OCYIIECTBISATH TEXHOJOTMYECKHH Tpolecc B
COOTBETCTBUH C PETIIAMEHTOM U HCIIOJIB30BaTh TEXHUYECKHE CPEACTBA JUIsI U3MEPEHHUS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO IPoLiecca, CBOMCTB Chipbs 1 npoaykiun (ITK-1);

- TOTOBHOCTh HPUMEHSTh AHAIUTHYECKHE W  YHUCJICHHBIE METOABl  PEIICHUS
MOCTaBJICHHBIX 3aJiad, WCIOJb30BATh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH
00paboTKy HHGOPMAIMK C HUCHOJb30BAHUEM TMPHUKIAAHBIX MPOTPAMMHBIX CPEACTB  Cepsl
npodeccronanbHoit nesrenpHocTH (ITK-2);

- TOTOBHOCTb HMCIOJIb30BaTh HOPMATHBHBIE JIOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTU3ALIUU
U cepTH(PUKAIUU TPOTYKTOB M WM3ACIHA, JIEMEHTHl YKOHOMHYECKOTO aHajM3a B NMPAKTUYECKOH
nestenprocTH (ITK-3);

- CMOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHWYECKHE pEeIIeHHUs] INpH pa3padoTke
TEXHOJIOTUYECKUX TIPOIIECCOB; BBIOMPATh TEXHUYECKHE CPEICTBA W TEXHOJOTHH C YYeTOM
IKOJIOTMYECKUX TocieAcTBI ux npumeHenus (I[1K-4);

- CMOCOOHOCTh HCIIOJIB30BATh MPAaBUJIA TEXHUKH OE301aCHOCTH, MPOU3BOJCTBEHHON
CaHWTApPUH, MMOKAPHOHN 0E30MaCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OILIEHUBATh MapaMeTphI
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albJICHHOCTH W 3ara30BaHHOCTH, IIIyMa, U BUOpAIIHH,
ocBenieHHOCTH pabounx mect (ITK-5);

- CIOCOOHOCTh HAJIAXKUBATh, HACTPAMBATH U OCYIIECTBIIATH MIPOBEPKY 000PYIOBAHUS U
nporpammiubix cpeacts (ITK-6);

- CIOocOoOHOCTh MIPOBEPSATH TEXHUYECKOE COCTOSIHHE, OpraHU30BHIBATH
npo(UITaKTUIECKHEe OCMOTPBI M TEKYIIMH PEMOHT OOOpYIOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY M TPUHUMATEL 000pyaoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTHh K OCBOCHHIO M JKCIUTyaTallid BHOBH BBOJIUMOro obopynoBanus (I1K-
8);

- CIIOCOOHOCTh ~ AHAJIM3MPOBATh  TEXHUYECKYI0  JOKYMEHTaluio,  [MOoAOUpaTh
000pyI0BaHKe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CIIOCOOHOCTh TPOBOJUTH AHANU3 CHIPbS, MAaTEpPHaOB M TOTOBOM MPOIYKLHUH,
OCYIIECTBIIATH OICHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTh  BBISBIIAT U YCTPAHATH OTKJIOHEHHS OT pEXHUMOB PaOOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHKS U ITApaMeTPOB TeXHooruueckoro mporecca (ITK-11);

- CIOCOOHOCTH IJIAHUPOBATh M MPOBOJAUTH (PU3MUECKHE U XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOJAUTH OOpPabOTKY HMX pe3y/lbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIIOTE3bl U
YCTaHaBIIMBATh TPAaHUIBl WX MPUMEHEHHUS, MNPUMEHSATH METOAbl MaTeMAaTHYEeCKOro aHaiuza u
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTaIbHOro rccnenoBanus (I1K-16);

- FOTOBHOCTb  NPOBOAMTH  CTaHAApPTHbIE M CEPTU(PUKAIMOHHBIE  HUCIBITAHUS
MaTepHaIOB, U3JCIUI U TeXHOJoruueckux mporeccos (ITK-17);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUE CBOICTB XMMUYECKUX DIEMEHTOB, COCIUHEHHUNA U
MaTepUaIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctu (ITK-18);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUH Ui pEeHICHUS
BOZHUKAIOMMNX (U3UYECKUX 3334, CAMOCTOSTENLHOTO MPUOOpeTeHHus (PU3NYECKUX 3HAHUU, A
MOHUMAaHHS TPUHLIUIOB PaOOTHl MPUOOPOB U YCTPOMCTB, B TOM YMCIE BBIXOJSALIUX 32 MPEENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTb HM3y4aTh HAy4YHO-TEXHMUYECKYIO HWH(POpPMAIMIO, OTEUECTBEHHBIM U
3apyOeKHBIN OMBIT 1Mo Tematrke nccienoBanus (ITK-20)

3namy:

- HOPSZI0OK OpraHu3alluM, IJIAaHUPOBAaHMS, TPOBEIACHUS U OOecHeyeHHs Hay4dHo-
HCCIIEI0BATENLCKUX PA0OT C UCMOJIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIl

- HNOpSZI0OK ~ OpraHM3allud,  IUIAHUPOBAaHUS,  TpOBeIeHHss U obecredyeHus
00pa3oBaTeNIbHON AEATENBHOCTH 0 MPOQUITIO H3ydaeMoil MporpamMmbl OakanaBpuara

Ymemo:

- OCYIIECTBIIATh MOUCK, 0OpabOTKY M aHaIU3 HAYYHO-TEXHUYECKOH HH(OpMAIUH Mo
npouITIo MPOiIEHHON MPAaKTUKH, B TOM YHCie ¢ MpuMeHeHueM Internet-rexuonorui;



- WCIOJb30BaTh COBPEMEHHBIE NPUOOPHI M METOIUKH IO MNPOQMI0 MPOTrpaMMBI
OakanaBpuaTa, OpPraHM30BBIBATH IPOBEJICHHE OHKCIIEPUMEHTOB M UCIBITAHWH, IMPOBOIUTH HX
00paboTKy U aHATTU3UPOBATH UX PE3YIbTATHI;

- BBITIOJIHATE TE€Jarornyeckue (QyHKIUH, TPOBOIUTH MPAaKTUYECKUE M JabOpaTOpHBIC
3aHATHUS CO CTYJICHUECKOM ayTUTOPHEN N0 BEIOPAaHHOMY HAIPABJICHUIO MTOATOTOBKH.

Braoemy:

- CIOCOOHOCTBIO M TOTOBHOCTBIO K HMCCIIEOBATENBCKON JEATENIEHOCTH MO MPOQHIIIO
M3y4aeMoi porpaMMmbl OakanaBpuara;

- METOJIOJIOTUYECKUMHU TIOJXOJAAMHM K OpraHu3alldd Hay4dHO-HCCIIEOBATEIIbCKON U
00pa30BaTEIILHON JIeATEITHPHOCTH;

- CMOCOOHOCTBI0 HAa TMPAKTHKE HCIOJIB30BaTh YMEHHS M HAaBBIKM B OpraHU3aIUd
Hay4YHO-MCCJIEI0BATENbCKUX U MPOEKTHBIX padoT;

- HaBBIKAMU BBICTYIUJICHUH Tiepe]] y4eOHOU ayIuTOpHEi.

3. KpaTtkoe conep:kanue NpaKTHKH

[IpakTka BKIIOYAaeT OSTambl O3HAKOMJICHHS C TPHUHIMIIAMH OpPTaHM3alUU HAYYHBIX
uccaeoBaHuM U y4eOHOUM paboThl (Moaynu 1, 2) U 3Tam MPaKTUYECKOTO OCBOCHUSI JCSTEIHHOCTH
Y4E€HOTO-uccienoBaresns (Moayib 3).

Monynes 1. BBegenue — menu u 3agaud  yuyeOHOW mpakTHKd. OpraHu3alMOHHO-
METOIMYECKUE MEPOTTPUSTHSI.

Mopyns 2. 3HaKOMCTBO € OpraHu3aIeil HaydYHO-HUCCIIe0BaTEIbCKON U 00pa30BaTeIbHON
NeATeNbHOCTH.  [IpUHIWIBI, TEXHOJNOTHH, (GOPMBI W  METOJBl  OpraHW3aldd  HAYYHO-
UCCIIEIOBATENIbCKONW  JIeATENbHOCTH Ha IMpHUMEpe OpraHu3aldyd HaydyHOW paboThl Kadeapbl
(mpobnemHoON abopaTopuu, HaydyHOW Trpymnbl). [IpUHIMIBIL, TEXHONIOTHH, (OPMBI U METOJIBI
oOyueHus CTYJIEHTOB Ha IPUMEpE OpraHu3aluu y4eOHo! padoThl Kadeapsl.

Monayns 3. BemonHenue uwHAuBUIAyalbHOTO 3amanus. (COop, oOpaboTka U
cucremaruszanus uHpopmannoHHoro Marepuana. Odopmienue ortyera. JluuHoe ywacTue
00y4JaroIierocs B BBIMOJHEHUN HAyYHO-UCCIIEI0BATEIbCKOW paboThl Kadeapsl.

4. O0beM NPAKTHKH MO MOJYYEHHUI0O NMEPBUYHLIX NMPOdecCHOHAIbHBIX YMEHUH H
HABBIKOB, B TOM YHCJIe TNEePBUYHbIX YMEHHIl M HABBIKOB HAY4YHO- HCCJEI0BATE]IbCKOI
AeATeJIbHOCTH

Bupr yue6HOM paboThI Bcero

3ayeT. equHull | AKaJieM. 4acoB | ACTpPOH. 4acoB

OO0uiast Tpy10€eMKOCTb TUCHUTIIHHBI MO 81
3,0 108

yueOHOMY IJIAHYy
Konraktnas pa6ora (KP): 0,005 0,2 0,15
CamocrositesibHas padora (CP): 2,99 107,8 80,85
KoHTtakTHas caMocTosiTebHAs paboTa 0,005 0,2 0,15
CaMOCTOSATEeTbHOE  BBITIOJIHGHHE — Pa3fciioB 2.98 107.6 80,7
JUCLUILINHEI
Buja nToroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3adeT ¢ OIlEHKOH

AHHOTanus padoydeil nporpammsl «HayuHo-uccienoBarenbckasi padora»

(52.B.02(H))

1. Hear HUP — nonyyenune npodeccHOHATbHBIX YMEHUH M OmbITa IMpo(decCHOHATbHON

ACATCIIBHOCTH NTYTEM CaAMOCTOSATCIIBHOTO TBOPYCCKOI'0  BBIIIOJHCHUSA 3a4ady,

nporpammon HUP.

MOCTAaBJICHHBIX

2. B pesyabratre BbhinoaHenuss HUP oOyuyarommiics mo mporpamme OakajaBpuara

JOJIZKCH

Obnaoams cnenyromumu (I1K) kommereHIusIMu:
- CMOCOOHOCTh TUIAHUPOBATh U MPOBOJIUTH (U3UUCCKUE U XUMUUECKUE IKCTICPUMEHTHI,
MPOBOJIUTh 00Opa0OTKYy HMX pPE3yJIbTaTOB W OIICHUBATh IOTPEIIHOCTH, BBIJBUTaTh THIIOTE3BI U




YCTaHABIMBATh TPaHUIBl WX MPUMEHEHHS, MPUMEHATh METOJbl MAaTeMaTHMYEeCKOro aHallu3a Hu
moaenupoBanus (ITK-16);

— TOTOBHOCTh ~ NPOBOAWTH  CTaHAAPTHBIE W CEePTHU(PHUKAIMOHHBIE  HCIBITAHUS
MaTepHAaJIOB, U3JICNIUI U TeXHOoJoruueckux mpoieccon (I1K-17);

— FOTOBHOCTh HMCIOJIb30BaTh 3HAHHE CBOMCTB XMMHMUYECKHX JIEMEHTOB, COCIMHEHUNA U
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruonanbHo aestenbaoctd (I1K-18);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TCOPUH IS PEHICHHS
BO3ZHHMKAIOMIMX (U3MYECKUX 3a/1ad, CAMOCTOSITEIIbHOTO MPUOOpeTeHus (PU3MYeCKUX 3HAHWH, IS
MMOHUMAaHUS TIPUHITUIIOB PabOThl MPUOOPOB U YCTPOMCTB, B TOM YHWCJIE BBIXOJAIIUX 32 MPEIEIbI
komnerenTHocTH (ITK-19);

— TOTOBHOCTh H3y4aTh HAyYHO-TEXHUYECKYIO HWH(MOPMAINIO, OTCUSCTBCHHBIA U
3apyOeKHBI ONBIT 10 Temathke uccienopanus (I1K-20)

3namo:

— MOAXOAbl K  OpraHu3alldd  CaMOCTOSITENIbHOW W KOJUIGKTUBHOW  HAy4YHO-
HCCIIEIOBATENIbCKON padoThI;

— MIPUHIIUATIBI OPraHU3alUK TPOBEJACHUS IKCIIEPUMEHTOB U UCTIBITAHUH;

- MNPUHIMIBI ¥ CHOCOOBI 3alllUThl OOBEKTOB HHTEIIEKTYaJbHOM COOCTBEHHOCTH U
KOMMEPIHAIA3AIUN TIPaB Ha 00HEKTHI MHTEIUIEKTYaIbHOM COOCTBEHHOCTH.

Ymems:

— BBITIOJTHATE TOUCK, OOpabOTKYy, aHAIM3 M CHCTEMATHU3AIlMI0 HAyYHO-TEXHUYECKOU
nHpOpMaIIUK, OCYIIECTBJISITh BBIOOP METOAUK U CPEACTB PEIICHHs] 3a/]ad, IOCTaBICHHBIX
nporpammort HUP;

— BBITIOJTHATE 00PAa0O0TKY M aHAJIU3 PE3YJIbTaTOB SKCIIEPUMEHTOB M UCTIBITAHUI;

— aQHAJIM3UPOBATh  BO3BHMUKAIONIME B  HAYYHO-HCCIIENOBATEIBCKON  JIEATEILHOCTH
3aTpyJHEHHS U CIIOCOOCTBOBATh UX Pa3pEIICHHUIO.

Braoems:

- nprueMaM# pa3paboTKU IJIAHOB M IPOTpaMM NpPOBEACHUS HAayYHBIX HCCIIEIOBaHUI,
TEXHUYECKUX Pa3pabOTOK, 3aIaHU JIJIsl HCTIOJTHUTENICH

3. Kparkoe cogep:xxanue HUP

HWP Bxiarouaer »dTanbl O3HAKOMJIEHUA C MPUHLOUANAMU OpPraHU3allud  HAYYHBIX
uccnenoBanuii (moxynu 1, 2) W 3Tam MPaKTHUYECKOTO OCBOCHHS JCSITENBHOCTH YYEHOIO-
uccaenaopatens (MOIyb 3).

Monyns 1. BBenmenue — uenu u 3amaun HUP. OpranuzanmoHHO-METOIUYECKHUE
MeponpHuATHS. TEeXHOIOTHYEeCKHE UHCTPYKTAXKH.

Monaynp 2. 3HAaKOMCTBO C OpraHu3alMed Hay4HO-HUCCIIeIOBATEIbCKOM JAESTEIbHOCTH,
CUCTEMOM YIpaBJICHUS HAyYHBIMU HCCIeNOBaHUAMH. [IpUHIMIBI, TEXHOJIOTUH, GOPMBI U METOJbI
OpraHM3aliyl HAyYHO-HUCCIEIOBATENbCKON JEATENPHOCTH Ha MPUMEPE OpraHu3alvyd HaydHOU
paboTel kadenpsl (mpobieMHO naboparopuu, Hay4dHOW rpymmbl). [lnanupoBanue HaydHOU
JesITeNbHOCTH OpraHu3aIuu.

Monayns 3. BolmonHenue uHauBUAyanbHOTO 3amanus. COop, oOpaboTtka u
cucremaruzanus uH@opmanuonHoro warepuana. Odopmienue otuyeta. JluuHoe ydactue
oOyuaromierocs B BHIMOJHEHUH HAYYHO-UCCIEA0BATEIbCKUX PA0OT Kadeapsl.

4. O0beM HAY4YHO-MCCJIeA0BATEIbCKOI PadoThI

Bunsl yueOHOM paboTh Bceero

3auer. equHUL | AkazeM. 4acoB | ACTpOH. 4acoB

OO0masi Tpy10eMKOCTh IV CHUIIIIHHBI 110

3,0 108 81
Y4eOHOMY IJIAHY
KonraktHas pabora (KP): 0,005 0,2 0,15
CamocrositesbHas padora (CP): 2,99 107,8 80,85
KoHTakTHas camocrositenbHas paboTa 0,005 0,2 0,15

CaMOCTOSITETbHOE ~ BBITIOJIHEHHE  PA3/eliOB 2,98 107,6 80,7




JIUCIUIIIINHEI ‘

Bua urorosoro KOHTPOJIsA: 3a4€T / 3K3aMeH 3auer ¢ OIlEHKOI

AHHOTanuA padoyeil NporpaMMsl
«IIpaKkTHKa 110 10JIy4eHH IO PO ECCHOHAIBHBIX YMEHUI U ONBITA PO ecCHOHAIBHOM
AesATeTbHOCTH
(52.B.03(I1))

1. Lesab NpakTUKH — OJTyYeHUE MTPO(PECCHOHATBHBIX YMEHUH U OTIBITA PO (ECCHOHATEHON
JEATETbHOCTH TIYTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBITIOJHEHHUS 3a]ad, IOCTABJICHHBIX
MIPOrpaMMOM IIPAKTUKH.

2. B pe3yabTaTe NpOX0:KAeHUs MPAKTUKH 00yUaroumiicss Mo nporpaMme 6akajiaBpuara
HOJIKeH:

Obaaoams cnenyromumu (I1K) komnereHuusamu:

- CMOCOOHOCTP M TOTOBHOCTH  OCYIIECTBJISTh TEXHOJIOTMYECKUH Tpollecc B
COOTBETCTBUH C PETIIAMEHTOM M HCIIOJIF30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHHUS OCHOBHBIX
napamMeTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB ChIpbs u mpoaykiun (ITK-1);

- TOTOBHOCTh NPHUMEHSTh AHAINTHYECKHE W  YHCJICHHBIE METOABl  peIIeHUs
MOCTaBJICHHBIX 3aJla4, WCIOJb30BaTh COBPEMEHHBbIE HWH(GOPMAIIMOHHBIE TEXHOJOTHH, MPOBOJNUTH
00paboTKy HHpOpMAUM C UCHOJIb30BAaHHUEM MPUKIAAHBIX MPOTPaAMMHBIX CpPEACTB  Chepbl
npodeccroHanbHo# nesrenpHocTH (ITK-2);

- TOTOBHOCTP HCIOJIb30BaTh HOPMATHBHBIE JIOKYyMEHTHI 10 Ka4eCTBY, CTAHIAp TU3ALUU
U cepTH(UKAIUU TPOTYKTOB M W3ACIHHA, DJIEMEHTHl YKOHOMHUYECKOTO aHajHM3a B MPaKTUYECKOH
nestenprocTH (ITK-3);

- CMOCOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHWYECKHE peIIeHHs] TMpH pa3padoTke
TEXHOJIOTUYECKUX TIPOIIECCOB; BBIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
AKOJIOTHYECKUX mocieacTBui ux npumeneaus (ITK-4);

- CMOCOOHOCTh HCIMOJIb30BaTh IpPaBUIA TEXHUKH O€30MACHOCTH, MPOU3BOJCTBEHHON
CaHWUTApUH, NOKAPHOIN OE30MaCHOCTH U HOPMbI OXPaHbl TPY/a; U3MEPATh U OLIEHUBATh MapaMeTphbl
IIPOU3BO/ICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3ara30BaHHOCTH, IlIyMa, U BUOpaLUH,
ocBenieHHoCTH pabounx mect (ITK-5);

- CNOCOOHOCTh HaJIaXKMBATh, HACTPAUBATH U OCYILECTBIIATH IPOBEPKY 000OpYIOBaHUA U
nporpammubix cpeacts (ITK-6);

- CHOCOOHOCTh IIPOBEPATH TEXHUYECKOEe COCTOSIHHUE, OpraHu30BBIBATh
Ipo(UIAKTUYECKUE OCMOTpPbl M TEKYLIUMH pPEeMOHT OOOpYyJOBaHUS, TOTOBUTb OOOPYIOBaHHE K
PEMOHTY M ITPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M 3KCIUIyaTallud BHOBb BBoJuUMOro obopynoBanus (I1K-
8);

- CIOCOOHOCTh  AHAIM3MPOBATH  TEXHUYECKYI0  JOKyMEHTallulo,  HOoJa0upaTth
00opymoBaHue, TOTOBUTD 3asBKH Ha MproOpeTeHre u peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTh TPOBOJUTH AHAIN3 ChIPbsS, MAaTEpPUATOB M TOTOBOH MpPOAYKLMH,
OCYIIECTBIIATH OIIEHKY pe3yabTaTtoB ananusa (I1TK-10);

- CIOCOOHOCTh  BBISIBJIATh M YCTPAHATh OTKJIOHEHUS OT PEXKHUMOB PabOTHI
TEXHOJIOTHYECKOr0 000PYIOBaHHS M TAPAMETPOB TexHOJIorndeckoro mnpouecca (ITK-11);

- CMOCOOHOCTh TUIAHUPOBATh U MPOBOJUTH GU3NUECKUE U XUMUUECKUE IKCTIEPUMEHTHI,
IPOBOJIUTH OOpabOTKYy HMX pe3ylIbTaTOB M OLIEHUBATh IOTIPEIIHOCTH, BBIJBUTaTh THMIIOTE3bl U
yCTaHaBIMBaTh TPAaHUIBl HMX MPUMEHEHHs, NPUMEHATh METOJbl MaTeMaTHMYeCKOro aHajau3a |
MO/ICTIMPOBAHHSI, TEOPETHYESCKOTO M IKCIIepUMEHTaIbHOTO nccaenoBanus (I1K-16);

- TOTOBHOCTb ~ NPOBOJHUTH  CTAaHAAPTHbIE W  CEPTU(PHUKAIMOHHBIE  HCIBITAaHUS
MaTepHaNioB, U3EIHI 1 TeXHOJIOorn4eckux npoueccos (I1K-17);

- TOTOBHOCTH MCIIOJIb30BaTh 3HAHHWE CBOMCTB XMMHUYECKHUX HJIEMEHTOB, COCIMHEHUH U
MaTepHaioB Ha MX OCHOBE JJIs pelIeHus 3a1a4 npogdeccuonansHoi nesrensHoctr (ITK-18);




- TOTOBHOCTh WCIIOJIH30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TCOPUH I PEIICHHUS
BO3HUKAIOMINX (PU3MUECKUX 33734, CaMOCTOSITEIHHOrO NpUoOpeTeHHs] (PU3MUECKUX 3HAHHUM, IS
MMOHUMAaHUS TPUHIUIOB PabOTHl MPHOOPOB U YCTPOUCTB, B TOM HYHCIE BBIXOMSANIUX 32 MPEIEIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus ([1K-19);

- TOTOBHOCTh H3y4aTh HAyYHO-TEXHUYECKYI0 WH(MOPMAIMIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20)

3nams:

- HOPSAJIOK OpraHu3aluM, IUIAHUPOBAaHUS, IPOBENCHHS U 0O0€CleYeHHs] Hay4HO-
HCCIIEI0BATENIbCKUX Pa0dOT € UCIOJIb30BAHUEM COBPEMEHHBIX TEXHOIOT U

- NOpSZIOK ~ OpraHM3aluH,  IUITAHUPOBAHWS,  TPOBENEHHS M OOeCledyeHus
00pa3oBaTeNbHON ACATEIBHOCTH IO IPOQHITIO U3ydaeMOoil MporpaMMBbl OakagaBpuaTa

Ymemo:

- OCYILIECTBIISITH TIOUCK, 00pabOTKY M aHAINU3 HAYy4YHO-TEXHHYECKOW HMHpopmanuu mno
poUITI0 TPONIEHHOH MPAKTUKH, B TOM YHCIIEe ¢ TpUMeHeHneM Internet-rexxnosoruii;

- WCIIOJb30BaTh COBPEMEHHBIE MPUOOPHI W METOJWMKH MO TPOQIII0 MPOTrpaMMbI
OakanaBpuaTa, OpPraHU30BHIBATH IPOBEJCHUE OKCIEPUMEHTOB M WCHBITAHWNA, TMPOBOJUTH HX
00pabOTKy U aHAIU3UPOBAThH UX PE3YNIbTATHI;

- BBITIOJIHATH TEAArorudeckue (yHKIUU, TPOBOUTH MPAKTUYECKUE U JabOpaTOpHbIE
3aHSTHS CO CTYIEHYECKOM ayAUTOpHEH 10 BHIOpaHHOMY HAlpaBIIEHUIO MOATOTOBKH.

Bnraoemy:

- CIIOCOOHOCTBIO U TOTOBHOCTHIO K HCCJIEIOBATEIbCKOW JIEATEIBHOCTH MO MPOQUITIO
M3y4aeMoi mporpaMmsbl OakanaBpuara;

- METO/IOJIOTMYECKUMHU TOJIXOJaMH K OpraHU3alliy Hay4YHO-HCCIIEIOBATEIbCKON U
00pa3oBaTeIbHON JEATEIHHOCTH,

- CIIOCOOHOCTBIO HAa MPAKTHKE HCIIOJIb30BATh YMEHHUS M HaBBIKM B OpraHU3alUH
Hay4YHO-HCCIIEI0BATEIbCKUX U MPOEKTHBIX padoT;

- HaBBIKAMH BBICTYIUJICHUH TIepe]] y4eOHOW ayIUuTOpHEH.

3. Kpartkoe cogep:xaHue NpaKTUKH

VYyeOHasi mMpakTUKa BKJIIOYAET OSTallbl O3HAKOMJIGHHMSI C MPHUHIMIIAMUA OpraHu3aluu
Hay4HBIX HCCIEAOBaHUN M ydeOHOW paboThl (Momynmu 1, 2) W 3Tam IPAKTUYECKOTO OCBOCHHUS
JeSITeNIbHOCTH YUY€HOTO-UccleaoBarens (MOayb 3).

Monayns 1. BBemenue — nenu W 3amadd ydeOHOM mnpakTuku. OpraHu3anmoHHO-
METOAUYECKUE MEPOTIPUSATHSI.

Mopynb 2. 3HAaKOMCTBO ¢ OpraHu3alleil HaydyHO-UCCIe0BaTEIIbCKON U 00pa3oBaTeIbHON
nesTenbHOCTH.  [IpuHIMIBI,  TexHonoruv, QGOpMbl W  METOAbl OpPraHM3alud  HAy4HO-
HCCIIEIOBATENIbCKONW  JIEATENbHOCTH Ha IMpHUMepe OpraHu3alMyd HaydHOW paboThl Kadempbl
(mpobnemHol mabopaTopuu, HaydHOW Tpymnbl). [IpUHIMNBL, TeXHONOTHH, (OPMBI U METOMbI
oOyueHus CTYJICHTOB Ha IPUMEpE OpraHu3aluu yaeOHo! paboThl Kadeapsl.

Monayne 3. BolmonHenue uHauBUAyanbHOTO 3amanus. COop, oOpaboTtka u
cucremaruszanus uHpopmannonHoro Marepuana. Odopmienue ortdera. JluuHoe yuwacTue
oOyuaronierocs B BbIMOJHEHUH HAYYHO-UCCIEA0BATEIbCKON paboThl Kadeapol.

4. O0bem y4eOHOI NPAKTHKH MO MOJY4YeHHIO NPO(eCCHOHATbHBIX YMECHHI M ONbITA
npogeccuoHaAIbHOI 1eSITeIbHOCTH

Bunsl yueOHOM paboThI Bceero
3auer. equHUL | AkazneM. 4acoB | ACTpOH. 4acoB
O0mas TpyA0eMKOCTb M CIHIIJIMHBI 110 81
3,0 108
Y4eOHOMY IJIAHY
KonraktHas padora (KP): 0,005 0,2 0,15
CamocrositesbHas padora (CP): 2,99 107,8 80,85
KoHnrakTHas camocrositenbHas paboTa 0,005 0,2 0,15
CaMocCTOSATENbHOE  BBIMIOJIHEHHE  PA3/eliOB 208 107.6 80,7
JUCLHUILINHEI




BH/1 HTOTOBOI0 KOHTPOISI: 3a4eT / 9K3aMeH | | 3auer ¢ oneHKoit

AHHOTanuA padoyeil NporpaMmsl
«IIpepaunaIoMHasi NPaAKTHKA
(b2.B.04(I1n))

1. Ileab NPaKTUKM — BHINIOJHEHHUE BBITYCKHOM KBAJIM(UKAITIOHHONW PaOOTHI.

2. B pe3yjbTaTe NpOX0:KAeHUs MPAKTUKH 00y4aroumiics Mo nporpaMme 6aKajiaBpuara
JAOJIZKEH:

Obaaoams cnenyromumu (I1K) komnerenuusamu:

- COCOOHOCTP M TOTOBHOCTH  OCYHIECTBJISTH TEXHOJOTHYECKUH Tpolecc B
COOTBETCTBUH C PETIAMEHTOM M HCIIOJIF30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPEHUS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs u npoaykiun (ITK-1);

- TOTOBHOCTh NPHUMEHSTh AHAIUTHUYECKHE W YHCJICHHBIE METOABI  PEIICHUS
MOCTaBJICHHBIX 3aJlad, WCIOJbh30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOJUTH
00paboTKy HHpOpMAUM C UCHOJIb30BAHHUEM MPUKIAAHBIX MPOTPaMMHBIX CpPEACTB  Chepbl
npodeccronanbHoit nesrenpHocTH (ITK-2);

- TOTOBHOCTB HCIIOJIb30BaTh HOPMAaTHBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTU3ALUN
U cepTH(UKAIUU TPOTYKTOB M W3ACIHA, DJIEMEHTHl YKOHOMHUYECKOTO aHajHM3a B MPAaKTUYECKOH
nestenprocTH (ITK-3);

- CMOCOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHWYECKHE pemIeHHs] TMpH pa3padoTke
TEXHOJIOTHYECKUX TIPOIIECCOB; BBIOMPATh TEXHUYECKHE CPEICTBA W TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTh HCIIOJIB30BaTh MpPaBWIIa TEXHUKH OE301acHOCTH, MPOU3BOICTBEHHON
CaHWTApPUH, MMOKAPHOH 0E30MaCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OIICHUBATh MapaMeTphI
MIPOU3BOJICTBEHHOTO MHUKPOKIMMATa, YPOBHSI 3aIllbIJICHHOCTH M 3ara30BaHHOCTH, IITyMa, U BUOpauu
(IIK-5);

- CNOCOOHOCTh HaJIaXKMBATh, HACTPAUBATh U OCYILECTBIIATH IPOBEPKY 000OPYIOBaHUA U
nporpammHubix cpeacts (ITK-6);

- CIOCOOHOCTh IIPOBEPATH TEXHUYECKOE COCTOSIHHUE, OpPraHU30BBIBAThH
NpOo(UIAKTUYECKHE OCMOTpPbl M TEKYLIUMH pPEeMOHT OOOpYyJOBaHUS, FOTOBUTh OOOPYIOBaHHE K
PEMOHTY M IPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M 3KCIUIyaTallud BHOBb BBOJUMOro obopynoBanus (I1K-
8);

- CIOCOOHOCTh  AHAIM3MPOBATH  TEXHUYECKYIO  JOKyMEHTallMloo,  IOoJa0MpaTth
000pya0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CIOCOOHOCTh IPOBOJUTH AHAIN3 ChIPbs, MATEpPUAIOB M TOTOBOH MpPOAYKLMH,
OCYIIECTBIIATH OIIEHKY pe3yabTaTtoB ananusa (I1K-10);

- CIOCOOHOCTh  BBISIBJIATh M YCTPAHATh OTKJIOHEHUS OT PEXKHUMOB PabOTHI
TEXHOJIOTHYECKOr0 000PYIOBaHHS 1 IAPAMETPOB TexHOJIorm4deckoro mnpouecca (ITK-11);

- CMOCOOHOCTh IUIAHUPOBATh U MPOBOJUTH GU3NUECKUE U XUMUUECKUE IKCIIEPUMEHTHI,
IIPOBOJIUTH OOpabOTKY MX pE3ylIbTaTOB M OLIEHUBATh IOIPEIIHOCTH, BBIJBUIaTh TMIIOTE3bl U
yCTaHaBJIMBaTh TIPAaHUIBl UX IMPUMEHEHHs, NPUMEHATh METOJbl MaTeMaTHYeCKOro aHajau3a |
moaenupoBanus (ITK-16);

- TOTOBHOCTb ~ NPOBOJHUTH  CTAaHAAPTHbIE W  CEPTU(PHUKAIMOHHBIE  HCIBITAaHUS
MaTepuasoB, U3eNuil U TexHonorudeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKUX JIEMEHTOB, COCTUHEHUN U
MaTepuajIoB Ha UX OCHOBE IS PellIeHus 3a1a4 npodeccroHanbHoi nestenapHoctr (ITK-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHWUS OCHOBHBIX (DM3UYECKUX TEOPUH Ui peLIeHHs
BO3HUKAIOMIMX (PU3MUECKUX 3a7ay, CaMOCTOSITENIbHOTO NMPUOOpeTeHHs (PU3MUYECKUX 3HAHWM, A
MOHMMaHUS TPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOSIIUX 3a MPEAEIbI
komnerenTHocTH (ITK-19);



- TOTOBHOCTh HM3y4aTh HAyYHO-TEXHHUYECKYI0O HWH(POpPMAIMIO, OTCUECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TemaTuke uccienopanus (I1K-20)

3uams:

- MOAXOABI K
HCCIIEI0BATENILCKOM paboThI;

- MPUHLUIBI OPraHU3AIMK TPOBEICHUS SKCIIEPUMEHTOB U UCIBITAHHIA;

- HNPUHIUIEI U COCOOBI 3alIUTHl 0OBEKTOB WHTEIUIEKTYaTbHONH COOCTBEHHOCTH U
KOMMEPIHATU3AIIH [TPaB HAa 00BEKTHI MHTEIUIEKTYaTbHON COOCTBEHHOCTH.

Ymemo:

- BBITIOJIHATH TIOHMCK, 00paOOTKy, aHATU3 M CHCTEMAaTHU3ALUIO0 HAyYHO-TEXHHUYECKOM
nHpOpMAIINY, OCYIIECTBISTH BHIOOP METOOMK UM CpPEACTB pEHICHUS 3a]ad, MOCTaBJICHHBIX
IIPOrpaMMOM IIPAKTUKH;

- -BBITIOJTHATH 00pa0OTKY M aHAIIN3 PE3YNIbTATOB SKCIIEPUMEHTOB M UCTIBITAHUN;

OpPraHu3alMyd  CaMOCTOSTENIBHOM W KOJUIEKTHBHOM  HAay4HO-

- -aHAJIM3UPOBATh BO3HUKAIOIINE B  HAYYHO-UCCICIOBATEIHCKON  JEATEILHOCTH
3aTPyJHEHHS B CIIOCOOCTBOBATh UX Pa3pPEIICHUIO.
Braoemo:

- MpueMaM# pa3pabOTKH TIJIAHOB M TPOTPAMM TPOBEJCHHUS HAYYHBIX HCCIICIOBAHHM,
TEXHUYECKUX pa3paboTOK, 3aJaHUN [T UCTIOJHUTENEH
3. Kparkoe cogep:xaHue NpakKTUKH

[IpenmumioMHast IpakTUKa BKIIFOYAET 3TAIMbl O3HAKOMJICHUS C TIPUHIIUIIAMHU OpTaHU3aIiu
Hay4HBIX HCCIEAOBaHUN (MOIyIH 1, 2) U 3Tam MPaKTUYECKOTO OCBOCHHS NEATEILHOCTH YYEHOTO-
uccaeaoBatens (MOIyb 3).

Monayns 1. BBeaeHue — nenu v 3a1ayv NPEIIUIITIOMHON MPaKTUKH. OpraHu3aioHHO-
METOUYECKHIE MEPOTIPUATHSL. T EeXHOIOTHIECKIUE HHCTPYKTAXKH.

Monaynp 2. 3HAKOMCTBO C OpPraHU3alMed HAayYHO-HUCCIIEIOBATEIbCKOW AESTEIbHOCTH,
CHUCTEMOM YIpaBJIEHUS HAYYHBIMU MCCICIOBAHUSAMU. [IpUHIUIIBI, TEXHOJOTHH, (POPMBI U METOIbI
OpraHu3aIMi HAyYHO-HUCCIEIOBATEIHCKON NIEATEILHOCTH Ha TpPUMEpPE OpraHu3aliid HayIHOU
pabotel kadeapbl (mpoOnemMHON J1abopaTtopuu, Hay4HOW Tpymmbl). [lnaHupoBaHWe HayIHOM
NESTETHHOCTH OPTaHU3aIUH.

Monayns 3. BeimonHenue uwHauBUAyalbHOTO 3amanus. (COop, oOpaboTka U
cuctemaruzamusi uHpopmarmonHoro wmartepuana. Odopmienue otdera. JluuHoe ydactme
00y4JaroIerocs B BBIMOJHEHUH HAyYHO-UCCIIEI0BATEILCKIX paboT Kadeaphl.

4. O0beM npeIMIVIOMHON IPAKTHKH

Bupl yue6HOM paboThI Bcero

3aueT. equHuIl | AkageMm. yacoB | AKaJeM. 4acoB

OO0uiast Tpy10€eMKOCTb TUCHUTIIHHBI MO 243
9,0 324

Y4eOHOMY IJIAHY
Konraktnas pa6ora (KP): 0,005 0,2 0,15
CamocrositesbHas padora (CP): 8,99 323,8 242 .85
KoHTtakTHas caMocTosTeNbHAS paboTa 0,005 0,2 0,15
CaMOCTOSATEeIbHOE  BBITIOJIHGHHE  Pa3fciioB 8,98 323,6 2427
JUACIUTUIMHBI
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLlEHKOH

AHHOTanuA pado4eil NPOrpaMMbl
«3ammTa BBITYCKHON KBATH(UKALIMOHHOH padoThD»
(b3.5.01)

1. Ieab rocyiapcTBeHHON MTOrOBOM ATTECTALMM — BBISIBJICHUE YPOBHS TEOPETHUUYECKON U
MPAKTUYECKON MOJrOTOBJICHHOCTH BBITYCKHHMKA BY3a K BBIIOJIHEHHIO MPO(ECCHOHANBHBIX 3a7a4 U
cooTBeTcTBUS ero noarotoBku TpedoBanusmM ®I'OC BO no nanpasnenuto noaroroBku 18.03.01
XuMudeckasi TEXHOJIOTHsI, 0 MPopmTto « TeXHOJIOTHS 3alUThl OT KOPPO3IUU».

2. B pe3yabTaTe NpoXo:KIeHHs NPAKTHKHU 00y4YaloIuiics 1o nporpamMmme dakajappuara




JOJIKeH:

Obnaoams cnenyromumu (OK, OIIK, I1K) koMneTeHIusIMu:

- CMOCOOHOCTh HCHOJB30BAaTh OCHOBBI (puiocodckux 3HaHUN a1 (HOPMHUPOBAHUA
MupoBo33pendeckoit nozurmu(OK-1)

- CMOCOOHOCTh aHATM3UPOBATh OCHOBHBIC ATAIlbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 001IeCTBA 1151 POPMUPOBaHUS rpaxaaHckoi no3umuu (OK-2)

- CIIOCOOHOCTB MCIIOJIb30BATh OCHOBBI SKOHOMHUYECKMX 3HAHUU B pa3IM4HbIX cdepax
xusHenesTeapHocTu(OK-3)

- CMOCOOHOCTh HMCHOJB30BAaTh OCHOBBI IPABOBBIX 3HAHWUH B pa3inU4HbIX chepax
nesrenprocTH(OK-4)

- CMOCOOHOCTh K KOMMYHHMKAIIUM B YCTHOM M TNMUCBMEHHOW (hopMax Ha PyCCKOM H
WHOCTPAaHHOM  sI3BIKaX ISl PEUIeHHA  3aJad  MEXKIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3anmoaeiicTeusi(OK-5)

- CIOCOOHOCTh pabOTaTh B KOJUJIEKTHUBE, TOJEPAHTHO BOCIPUHHMMATH COIHAJIbHBIE,
ATHUYECKHE, KOH(PECCHOHATbHBIE U KYIbTypHBIC pasnnuns(OK-6)

- CIIOCOOHOCTH K caMOOpraHu3anuu u camooopazoBanuto(OK-7)

- CIIOCOOHOCTh MCMOJIb30BaTh METOJAbl U HMHCTPYMEHTHI (U3UYECKOW KYIbTYpPbI s
o0ecreyeHHs TTOJHOICHHON COIMaIbHOM 1 ipodeccuoHanbHoi aesreabHocTr(OK-8)

- CIIOCOOHOCTH MCHOJIb30BaTh MPUEMbI OKa3aHMsI NEPBOM MOMOIIM, METOAbI 3alIUTHI B
yCII0BUsAX upe3BbluaiiHbix cutyarmii(OK-9)

- CIIOCOOHOCTh U TOTOBHOCTH MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi nesitenbHoctH (OITK-1)

- TOTOBHOCTb HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOM (U3NYECKOM KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEpPHOCTSIX, CTPOEHHMU  BellecTBa Ui  MOHUMAaHMUS
OKpY»KaroIero Mupa u ssieHuii mpupoasi(OI1K-2)

- TOTOBHOCTh HCIOJIb30BaTh 3HAHHUA O CTPOCHUHU BEIIECTBA, MPHUPOJIE XUMHYECKOU
CBS3M B Pa3IMYHBIX KJaccaX XMMHYECKHX COEAMHEHUU NJIs MOHUMAaHMs CBOICTB MaTepuaioB U
MeXaHHU3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B OKpysKaroiiem Mupe(OITK-3)

- BJIaJICHUE TOHMMAHUEM CYIIHOCTH U 3HaueHus uHPoOpMaluuu B Pa3BUTHU
COBPEMEHHOTO0 MH(pOPMAIMOHHOTO OOIIECTBAa, OCO3HAHUS OMACHOCTU M YrpO3bl, BO3HUKAIOUIUX B
3TOM HIpoIecce, CHOCOOHOCTh COOMI0aTh OCHOBHBIE TpeOoBaHUS MH(POPMALIMOHHON 0€30MaCHOCTH,
B TOM YHCJI€ 3alIMThI TocyaapcTBenHo# TaiiHbl(OI1K-4)

- BJIaJIETh OCHOBHBIMU METOJaMH, CIIOCOOAMU U CpPEACTBAMH MOJY4YEHMs, XpaHEHUs,
nepepaboTku MHGOpPMAIMK, HaBbIKAMH DPAOOTHI C KOMIIBIOTEPOM KaK CpEACTBOM YIPaBICHUS
unpopmanueii(OIIK-5)

- BJIQJIeTh OCHOBHBIMH METOJaMH 3alIUThl TPOU3BOJCTBEHHOTO IEpCOHaia H
HAceJIEHHUs OT BO3MOXKHBIX MOCIIEACTBUI aBapuii, karactpod, cruxuitabix 6enctuii(OITK-6)

— CIIOCOOHOCTP ¥ TOTOBHOCTH OCYHIECTBJISATH TEXHOJOTHYECKHH mpolecc B
COOTBETCTBUU C PEIVIAMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEJICTBA JJISl M3MEPEHUS OCHOBHBIX
napamMeTpoB TEXHOJOIMYECKOTO MPOIiecca, CBOMCTB Chipbs u mpoaykiun (ITK-1);

— FOTOBHOCTh MPUMEHSATh AHATUTHUYECKUE U  YHUCICHHBIE METOJBbI  PEUICHHS
MOCTABJICHHBIX 3a/a4, HCIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH
00paboTKy HHpOpPMAIUM C WCIOJIb30BAHHEM MPUKIATHBIX MPOTPAMMHBIX CpPEACTB Chepbl
npodeccroHanbHO# nesrensHocTH (ITK-2);

- TOTOBHOCTb MCIIOJIH30BaTh HOPMATHBHBIE JOKYMEHTHI TI0 Ka4eCTBY, CTaHIapTU3AINH
U cepTu(UKAIMU MPOAYKTOB U M3ACTUH, SJIEMEHTHl SKOHOMHYECKOTO aHalM3a B MPaKTHUYECKON
nesrensHocTH (ITK-3);

- CIIOCOOHOCTh TPHHUMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs MpH pazpadboTke
TEXHOJIOTMYECKUX TMPOIIECCOB; BHIOMpPATh TEXHUYECKHE CpPEACTBA W TEXHOJOTHU C YYETOM
AKOJIOTHYECKUX mociencTBui ux npumenenus (I11K-4);

- CMOCOOHOCTh HCIMOJIb30BaTh MpPaBUIa TEXHUKH O€30MaCHOCTH, MPOU3BOJCTBEHHOM
CaHHUTApHUH, MOKAPHON 0E30MaCHOCTH M HOPMBI OXPaHbI TPY/a; U3MEPSATH U OLEHUBAThH MapaMeTphl



MIPOU3BOICTBEHHOTO MUKPOKIMMATa, YPOBHS 3allbIJICHHOCTH U 3ara30BaHHOCTH, IIyMa, U BHOpaLuu
(ITK-5);

- CIOCOOHOCTh HaJIAXKUBATh, HACTPAUBATH U OCYILECTBIIATH MPOBEPKY 000PYI0BAHUS
nporpammubix cpeacts (ITK-6);

- CHoCcOOHOCTh IIPOBEPSTh TEXHUYECKOE COCTOSIHUE, OpraHu30BBIBATH
npo(UIaKTUYECKUEe OCMOTPBl M TEKYLIMH PEMOHT OOOpYHAOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY M IPUHUMATH 000pynoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO U IKCIUIyaTallud BHOBb BBoJguMoro o6opynosanus (I1K-
8);

- CMOCOOHOCTh  AQHAIM3MPOBATH  TEXHWYECKYI0  JOKYMEHTAlMI0,  TOJI0MUpaTh
00opyoBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHue u peMoHT obopynoBanus (I1K-9);

- CMOCOOHOCTh TPOBOJUTH AHAIN3 CHIPbS, MAaTEPHUAIOB M TOTOBOH MPOAYKIIHH,
OCYIIIECTBIISATH OIICHKY pe3yibTaTtoB aHanu3a (I[1K-10);

- CMOCOOHOCTh  BBISIBIISAITh W yCTPAHATh OTKIOHEHUS OT PEXKHUMOB  PabOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U TTapaMeTPOB TexXHoJoruueckoro mporecca (ITK-11);

- CIOCOOHOCTh TUTAHUPOBATH U MPOBOJUTH (PU3UUECKUE M XUMHUUECKUE IKCTIEPHUMEHTEI,
MPOBOJIUTH OOpabOTKYy WX pE3yIbTaTOB W OIIEHUBATh IOTPEIIHOCTH, BBIJBUTATh THIIOTE3Bl U
YCTAaHABJIMBATh TPAHUIBI WX TPHUMEHEHHs, TPHUMEHATH METOJbl MaTeMaTHYECKOTO aHajh3a |
monenupoanus (ITK-16);

- TOTOBHOCTh ~ TPOBOJUTH  CTAaHAAPTHBIE W  CEPTUPHUKAIMOHHBIC  HCIBITAHHS
MaTepHaNioB, U3/ 1 TeXHoorn4eckux nporeccos (I1K-17);

- TOTOBHOCTH HCIIOJIb30BAaTh 3HAHWE CBOWCTB XMMHUYECKHUX DJIEMEHTOB, COCAMHECHUHN W
MaTepHAJIOB Ha UX OCHOBE JUTS PElIeHus 3a1a4 npodeccronansHoi aestenpaocta (I1K-18);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3UYECKHX TEOPHHA U pPEIICHUS
BO3HUKAIOIIMX (PU3MUECKUX 3a7ay, CaMOCTOSITEIbHOIO NMPUOOpeTeHUs (PU3MUECKMX 3HAHWM, AT
MOHMMaHUs MPUHLIMIIOB pabOThl MPUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOAALIUX 3a IMPENEIIbI
komnerentHocTH (ITK-19);

- TOTOBHOCTh HM3y4aTh HAy4YHO-TEXHMUYECKYIO HH(POpPMAlLMIO, OTEUECTBEHHBIM U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaopanus (ITK-20)

3namo:

- HOJIXOAbl K  OpraHU3allid  CaMOCTOATENbHOM M KOJUIEKTMBHOM  Hay4yHO-
HCCIIEI0BATENILCKOM padoThI;

- IPUHIUIBI OPraHU3alii NPOBEICHHs SKCIIEPUMEHTOB U UCIIBITAHUH;

- IPUHIUIBI U CHOCOOBI 3alIUThl 0OBEKTOB UHTEJIIEKTYaJIbHOW COOCTBEHHOCTHU U
KOMMepLHATU3al11 [IPaB Ha 0ObEKThl HHTEIUIEKTYalbHONH COOCTBEHHOCTH.

Ymemo:

- BBINOJIHATh TOUCK, 00paOOTKy, aHaIU3 M CHCTEMATU3ALMI0 HAay4YHO-TEXHUYECKOM
uHGOpMAllUY, OCYLIECTBIATh BbIOOP METOJUK U CpPEACTB pEIIeHUs 3ajJady, MOCTaBJIEHHBIX
IIPOrpaMMO MPaKTHKHY;

- -BBINOJIHATH 00Pa0OTKY M aHAJIU3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCIIBITAHUM;

- -aHAJIM3UPOBAaTh  BO3ZHUKAIOUIME B  HAYYHO-HCCIEIOBATEIbCKOH  JESATEIbHOCTH
3aTpyAHEHHs U CHOCOOCTBOBATH X Pa3pelleHHIO.

Braoemy:

- nprueMamMH pa3pabOTKU IUIAHOB M MPOTPaMM MPOBEICHMS HAayYHBIX HCCIIEJJOBAHUH,
TEXHUYECKUX pa3paboTOK, 3alaHUH JUI UCTIOHUTEEeH

3. KpaTtkoe conep:kaHue NPAKTHKH

[IpousBoacTBEeHHAass NpPaKTUKAa BKIIOYAeT ATallbl O3HAKOMJIEHUS C HNPUHIMIIAMHU
OpraHu3alliM Hay4HbIX HcciaenoBaHMi (momynu 1, 2) M 3Taml NPaKTHUYECKOTO OCBOEHHMS
JeATeIbHOCTH yYeHOTo-1cciaeoBaress (MoIynb 3).

Monyns 1. BBeaeHue — 1einu U 3ajjauu Mpou3BOACTBEHHON NMpakTHKH. OpraHnu3aluoHHO-
METOMUECKUE MEPONPUATHS. TEeXHOIOTHUECKUEe HUHCTPYKTAXKH.

Mopaynbs 2. 3HaKOMCTBO C OpraHHu3aluell HaydyHO-HCCIEOBATENbCKON JeATeTbHOCTH,



CHCTEMOU yIpaBJCHUS HAyYHBIMU HCCIICJAOBAHUSMH. [IPHHIMITBI, TEXHOJIOTHH, (POPMBI U METOIbI
OpraHu3alui HayYHO-HUCCIIEIO0BATEIbCKON JEATENIPHOCTH HA NpUMEpe OpraHM3alud HaydHOM
pabotel Kadenpsl (mpobimemHOll nabopaTopuu, HaydyHOW Tpynmbl). [lmanupoBanue HaydHOUH
JEATeIbHOCTH OPTaHU3aIUH.

Monayns 3. BemonHenne wuHAuBHAyanbHOTO 3amanus. COop, oOpabotka U
cucremarnzanus uHpopManmonHoro Mmarepuana. Odopmienne ortdera. JluuHoe ydacTue
o0yyJaromierocsi B BHIIIOJHEHUH HAYYHO-HUCCIIEOBATENILCKUX PadoT Kadeapsl.

4. O0beM TUCHUIINHBI

Bunpsl yaeOHOI paboThI O6beMm
B 3auyeTHBIX B akanem. B actpon.
eIMHUIIAX Jacax Jacax

OO0masi TPy10€eMKOCTh 10 Y4eOHOMY IJIAHY 6,0 216 162
AYIUTOPHBIE 3aHATHUS: - -

CamocronTesnnnasi padora (CP): 6,0 216 162
Brinosinenue, Hanucanue u opopmienue BKP 6,0 216 216
Buja uTOroBOro KOHTpOJIs: 3ammura BKP

AHHOTanus padoyeil nporpaMmsl AUCHUILIHHBI «IlepeBoa HAYYHO-TEXHUYECKOM
aurepatypsi» (PT/.B.01)

1. eab AuCHMIVIMHBI — TpuoOpeTeHre oOyJaromuMucs oOuieil, KOMMYHUKAaTUBHOW U
npodeccHoHaIbHON  KOMIIETEHIMH, YpPOBEHb KOTOPHIX Ha OTHENIbHBIX JTamnax s3bIKOBOM
ITOATOTOBKH MO3BOJIIET BBINOJHATH Pa3jMuHble BUIbI MPO(ECCHOHATBEHO OPUEHTHPOBAHHOTO
MepeBoja B MPOU3BOJACTBEHHOW W HAy4YHOW JI€ATEIIbHOCTH.

2. B pe3yjabTare
0akajlaBpUaTa J10J/IKeH:
Obnadams CIEyONUMA KOMIIETCHITUSIMHU:

- CrocoOHOCTh K KOMMYHHMKAIIMM B YCTHOM M MUCHMEHHOW (opMax Ha PYCCKOM U HHOCTPaHHOM

H3yYeHUust AUCHUILUIMHBI o0y4yawumiicsi Mo mporpamme

SI3bIKAX JUTS PEIICHUS 3a/1a4 MEeKIMYHOCTHOTO U MEXKKYIbTYpHOTO B3aumoeiicteus (OK-5);

- TOTOBHOCTBIO U3y4YaTh HAyYHO-TEXHUYECKYI0 HH(POPMAIMIO, OTEUECTBEHHBINH U 3apy0eKHBINA OIBIT
o temaruke ucciaempoBanus (ITK-20).

3namo:

- OCHOBHBIE CIIOCOOBI TOCTHKEHHUS YIKBUBAJIEHTHOCTH B TIEPEBOJIC;

- OCHOBHBIE IIPUEMBI IEPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUHU S3bIKA KaK CUCTEMBI;

- JIOCTATOYHOE ISl BBHIMOJIHEHUS MEPEBOJIa KOJIMYECTBO JIGKCHUECKUX €IUHHUII, (pa3eoIoru3MoB, B
TOM YHCJIE COMABHBIX TEPMUHOB M IMHI'BOCTPAHOBEIUECKUX PEaIHIii;

ymemy:

- PUMEHSTH OCHOBHBIE ITPUEMBI IEPEBOJIA;

- OCYILIECTBJISATh NMUCHBMEHHBIA MEPEeBOJl C COOMIOACHHEM HOPM JIEKCMYECKOW HSKBHBAJIEHTHOCTH,
coOI0ICHNEM IPAMMATHYECKIX, CAHTAKCUYECKUX U CTHIUCTHUYECKUX HOPM;

- 0(hOpPMIISITH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIISITh TMEPEBOJ C COONIOJICHUEM HOPM JIEKCUUYECKOH SKBHUBAJICHTHOCTH, COOIIOJIEHUEM
IrpaMMAaTUYECKUX, CUHTAKCUYECKUX M CTHIMCTUYECKMX HOPM TEKCTa MEPeBOJa U TEMIIOPAIbHBIX
XapaKTePUCTUK UCXOIHOTO TEKCTa,

61a0emv.

- METOJIMKOW TMpEeANnepeBOTYECKOT0 aHaIM3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCIPHUSITHIO
HCXOJHOTO BBICKA3bIBAHUS;

- METOJMKOW MOATOTOBKH K BBITIOJIHEHHUIO MEPEeBO/Ia, BKIIOYAs MOUCK WH(GOPMAIIMU B CIIPABOYHOM,




CHEelHUaIbHOM JIUTEpAType U KOMITBIOTEPHBIX CETSIX;
- OCHOBaMM CHCTEMBI COKpAILEHHOW M1epEBOUECKON 3allMCH IPU BBIIIOJHEHUH [1EPEBO/IA;
- OCHOBHOM MHOSI3bIYHON TEPMUHOJIOTMEN CIIELIUAIIBHOCTH,
- OCHOBaMH pedepupoBaHMsI 1 aHHOTHUPOBAHUS JIUTEPATYPHI IO CIEIIHATILHOCTH.
3. KpaTtkoe coaep:kaHue TUCHMILINHBI:
Beenenue. Ilpenmer u ponb mepeBoja B COBPEMEHHOM oOImiecTBe. Pa3nuynHble BUABI MEpeBOjA.
3azauu 1 MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Mooynw 1: Ilepesod npednoicenuti ¢ sudogpemennvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue mopsiika CJIOB B aHTJMHCKOM M PycCKOM mpemioxkenusx. IlepeBon mpoctoro
[IOBECTBOBATEJILHOTO MPEAJIOKEHUS HACTOALIET0, OyIyLIEro U MpoIIEIIeEr0 BpEMEHH.
Oco0eHHOCTH TIepeBO/Ia BOMTPOCUTEIBHBIX M OTPHUIIATEIBHBIX MPEATIOKEHUN B Pa3IMYHBIX BPEMEHAX.
1.2 TlepeBon mpemnoxenunii Bo BpemeHax Indefinite, Continuous. UTeHne W mepeBox NO Teme
"Xumus".

Mooyne 2. Ilepesod npeonodicenuil ¢ ucnoav3osanuem eudospemennvix gopm Perfect, Perfect
Continuous

2.1. IlepeBoa mpeytoxenuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepIuTeNbHbIC, BOIPOCUTEIbHBIE M OTpUIATENbHbIe (GOopMbI). OCOOESHHOCTH
yHoTpeOIeHUs] BCIOMOTaTeIbHBIX IJ1aroJios.

2.2 IlepeBoj cTpaaaTenbHOTO 3aj10ra. TpyaHbIe cllydan IEPEBOJIa CTPAJATEILHOIO 3aJI0Ta.

Urenne u mnepeBoa TeKCTOB mo Teme "Hayka w HaydHble MeTOnbI". AKTHUBHU3AIUA JIEKCHUKU
MPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa MpUAATOYHBIX PEAJIOKECHHI.
[IpunaTounslie nmoanexamme.
[Ipunarounbie cKkazyeMble.
[IpunaTounsle onpeaenuTeIbHbIE.
[Ipunatounbie 06CTOATENBCTBEHHBIE, IPUIATOUYHBIE JOTIOTHUTEIbHBIE.
2.4. Turbl YCIOBHBIX TIPEIIOKECHHM, MPaBUIa U OCOOEHHOCTH MX TIEPEBOJIA.
[IpakTuka nepeBoaa Ha mpuMepax TeKCToB o Xumuu, /.. Menoeneege, nayke u mexnoniocuu.
2.5. IlepeBo mpeAJIOAKEHHI C y4ETOM MPABUJIA COTJIAaCOBaHUs BpeMeH. [Ipsimas u KoCBEHHasl peyb.
2.6. PaznuuHble BapuaHThI IEPEBOa CYIIECTBUTEIBHOTO B MIPEIOKEHHUH.
2.7. MopaanbHbI€ TJIaroJibl 1 0COOCHHOCTH UX TIEPEBOJIA.
Pa3BuTre HaBbIKOB nepeBoaa no teme "Hayka 3aBTpaminero gas'".
2.8. CnenmanbHas TepMuHoorus mo teme "Jlaboparopus".
2.9. Coxkpamenus. OcobeHHOCTH UX TIepeBoja. Pa3BuTHe HaBBIKOB MEpEBO/a HA MPUMEPE TEKCTOB
o Teme "Jlaboparopusi, U3MEpPEHUs B XUMUHU".
Mooyns 3. Ocobennocmu nepegooa npednoAHceHull ¢ UCNOIb30BAHUEM HETUYHBIX opM 21a2oud.

3.1. Henwunele (hopMbI T1arosia.

Nndunutus (Heonpenenennas gopma riarona). Ponb nHQUHUTHBA B MPEIIOKEHUH U BapHUAHTHI
IepeBojia Ha pyCCKUM sA3bIK. IIpuuactus u repyHaun.

3.2. HpUHUTUBHBIE OOOPOTHI.

O6opoT nomnonHeHue ¢ UHGUHUTUBOM. BapuaHThl nepeBojia Ha pyccKuil sA3bIK. TepMHUHONOTUS MO
TeMe "COBpEMEHHBIE TEXHOJIOTHH .

3.3. OGoport nouiexaiee ¢ MHPUHUTHBOM. Pa3nuuHble BApHaHThl IEPEBOa.

TepMunosorus o reme "XuMuueckass TEXHOIOTH .

3.4. TlepeBoa mpHUACTHBIX 0OOPOTOB.

AbcomoTHBIH mpuyacTHEIH OO0OPOT 1 BapuUaHTHI IEPEBO/A.



Pa3BuTHne HaBBIKOB NIepeBoa o Teme "XuMudeckas TeXHOJIorus".

OO1m1ee KOIMYECTBO MOAYIEH - 3.
4. O0beM yueOHOM THCHHMILINHBI

N B 3aueTHBIX
Bunpl yaeOHOM paboThI B akanem. yacax
eIMHULIAX
O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIaHY 4 144
Konraktnas patora (KP): 1.8 64
Jlekumu yueOHviM NIAHOM He NPedyCMOmpeHbl - -
[IpaxTnueckue 3anstus (113) 1.8 64
JlaGopaTopHbIe 3aHIATHS YUeOHbIM NIAHOM He NPeOyCMOMPEHbL - -
CamocrositeabHas padora (CP): 2.2 80
KonrtakTHast camocTosiTenbHast pabota 0,2
CaMocTosATeIbHOE U3YUCHUE PA3JICIIOB TUCITUTUIAHBI
VYipakHeHus: 10 COOTBETCTBYIOIUM pa3ziesiaM JUCHUTIITNHbBI 2.2 79,8
Bua xonTpoJis: 3a4eT / Ik3aMeH 3a2et L
Bust yue6moii paboTs! B 3auernbix | B aCTPOHOM.
CIMHUIIAX | Yacax
OO0uiasi TPyA0€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4 108
Konraktnas padora (KP): 1.8 48
Jlexuuu yuebHbIM NIAHOM He NPeOdyCMOmMpPeHbl - -
[Ipaktuueckue 3ausatus (I113) 1.8 48
JlaGopaTopHbIE 3aHITHS YUeOHbLIM NAAHOM He NPeOYCMOMPEHbL - -
CamocrositesibHas padora (CP): 2.2 60
KonTakTHas camocrositenbHas paboTa 0,15
CaMocTOATENbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI
VYipakHeHUs 10 COOTBETCTBYIONTUM pa3jieiaM AUCIMIUIMHBI 2.2 59,85
Bua koHTpoOJIsA: 3a4€T / IK3aMeH 3adet AL

AHHOTAIUA padoyeil MporpaMMbl TMCHUILIMHBI «['paxaaHcKas 3alIUTA B Ype3BbIYANHBIX

curyanusax» (®T/I.B.02)

VYueOnas aucuuriauHa "['paxaaHckas 3aluTa B 4YpE3BbIYAHHBIX CHUTYalUsAX' 4YHUTaeTcs B
pamkax (pakynpTaTiBa B 1 WM BO 2 ceMeCTpax U 3aKaHUYMBAETCS 3aYETOM.

1. Ieab AMCHUIVIMHBI -- MOATOTOBUTH CTYJIEHTa K OCMBICICHHBIM IPAKTHYECKUM
JIEUCTBUSAM N0 OOecreueHHIo CBOed O€30MacHOCTH M 3alllUThl B YCIOBHMAX BO3HHUKHOBEHUS
Ype3BhIYaiHON CUTYaI[MU IPUPOIHOTO, TEXHOITCHHOTO M BOEHHOI'O XapakTepa.

OcHOBHOM 3ajadel JUCHMIUIMHBI  sBJIseTcs (OpPMHUpOBAaHME YMEHMH M HAaBBIKOB,
MO3BOJISIOIIMX HA OCHOBE M3YYEHHUS OMACHBIX U MOPaXKaoIIUX (AaKTOPOB YPE3BbIUANHBIX CUTYaIHil
IIPUPOJHOTO, TEXHOICHHOTO M BOCHHOI'O XapaKTepa, JIPYTMX ONAcCHOCTEH YMENIO peIlaTh BOIPOCHI
cBOel 6€30MaCHOCTHU C UCIIOJIb30BAHUEM CPEJICTB CUCTEMBI I'PasKJAHCKOM 3allUTHI.

N3ydyeHne kypca rpakJaHCKOHM 3alllUThl B YpPE3BBIYANHBIX CUTYyalUsX IPU IOATOTOBKE

6aKaJ'IaBpOB N0 TCXHUYCCKHUM HAIIPABJICHUAM TIIOATOTOBKH U CIHCHHUAJIBHOCTAM HAIPABJICHO Ha



npuoOperenue crnexyromux kommereHuit OK- 9; OIIK- 6, [TK-4.
2. B pe3yabTare 0CBOCHUSI NUCHHUIIMHBI CTYICHT /10JI7KEH:
3HAMb:
- XapaKTepUCTUKH MPHUPOTHBIX OCICTBHIA, TEXHOTCHHBIX aBapuil U KaTtacTpod Ha pagualvoOHHO,
XUMHYECKU U OMOJIOTUYECKH OTIACHBIX 00BEKTax, Mopakaronue GakTopsl IPYTUX OMACHOCTEIH;
- OCHOBBI BO3/ICHCTBHSI OMACHBIX (DAKTOPOB YpE3BbIUYANHBIX CUTYallMi HA YeJIOBEKa M MPUPOIHYIO
Cpeny, AOMYCTUMBbIE IPEENIbHbIE KPUTEPUN HETAaTUBHOTO BO3JICHCTBUS;
- Mepel 0€30MacHOro TMOBEAEHUS TMpH TpeOblBaHMM B palioHax (30Hax) I10>KapoB,
PaZAMoOaKTUBHOIO, XUMHUYECKOIO U OMOJIOTHMUYECKOT0 3arpsI3HEHMS;
- Ccmoco0Obl M CpelIcTBa 3alIMTHl 4YeJOBEKa OT BO3ACHUCTBUS MNOpaKalomuX (HaKTOpoB
Ype3BbIYANHBIX CUTYAllUH IPUPOAHOIO, TEXHOTEHHOI'O U BOEHHOI'O XapakTepa.
ymemy:
- UCIOJIb30BaTh CPECTBA 3aLIUTHl OPraHOB JbIXaHUS U KOXKH, MEJUIIMHCKHE I CAMO3ALUTHI U
OKa3aHHUs OMOIIHM JIPYTUM JIIOJISIM;
- TNPUMEHATh IEPBUYHBIE CPEJCTBA MOKAPOTYLIEHUS Ul JIOKAJIU3alUMU U TYLIEHUsS MOoXKapa,
BO3HHUKIILIETO B ayTUTOPUH (J1abopaTopun);
- OKas3plBaThb ce0e W JpYrMM NOCTPaJaBIIMM MEIUIIMHCKYIO TOMOIIb C HCIOJIb30BaHHEM
TabeNbHbIX U TOJPYYHBIX MEIUIIMHCKUX CPEJICTB.
enademsn:
- npuémMamu TMPOBENEHUS YACTUYHOW CaHUTApHOM oOpaOOTKM HpU BBIXOJE U3 paifoHa (30HBI)
PaAMo0aKTUBHOTO, XUMHUYECKOIO U OMOJIOTHUECKOT0 3arpsi3HEHUS (3apaKeHHsl);
-- croco0amMy U TEXHOJIOTHSIMU 3alllUThI B YPE3BBIUANHBIX CUTYALIHUSX.
3. Kparkoe cogep:xaHue TUCHMILIHHbI.

1. OmnacHoctu mnpupoAHOro Xapakrepa. CTUXUUHBIE OCACTBHUS,  SBJICHHS TPUPOJIBI
pa3pyLIUTENbHON CUJIBI - 3E€MJIETPSCEHHUS, HABOJHEHUsSI, CEJIEeBble MOTOKH, OMOJ3HU, CHEXHBIC
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00OBAJIbL, 3aCyXH, yparaHbl, OypH, MoxKapsbl.

2. OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapuHu M KaTacTpo(bl Ha paJUallMOHHO OMACHOM
00BbeKTe, XMMHUYECKH OINAcCHOM OOBEKTe, OMOJIOTMYECKHM OIACHOM OOBEKTe, Ha TpPaHCIOpPTE
(>Kene3HOI0POKHOM, aBTOMOOMJIBHOM, PEYHOM, AaBUAIMOHHOM); Ha TUIPOCOOPYKEHMSX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KU3HE00eCIeueHusI.

3. OmacHocTH BOEHHOro Xapakrtepa. [IpumMeHeHHE OpYXHSI MacCOBOTO MOPAXKECHUS
(smepHOr0, XUMHYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEJCTB C 3aKUraTeNIbHBIM HAIlOJHEHUEM,
HOBBIX BUJIOB OPYXUs. 30HBI 3apa)kK€HUsI OT CPEACTB MOPAKEHUS U UX BO3JACHCTBUE HA HACEJIEHUE U
OKPYKaIOILYI0 TPUPOJIHYIO CPETy.

4. IoxapHast 6€30MaCHOCTh — COCTOSIHHE 3aIllUIIICHHOCTH HACEJIeHHs, UMYIIECTBa, 00IeCTBa
U rocyznapcTBa oT noxapos. [loskapHas omacHOCTh (IPUYMHBI BOSHUKHOBEHHUS M0KAPOB B 3JaHMUSIX,
JecHble Mokaphl). Jlokanuzamuss W TymieHue moskapoB. [Ipocreiiminie TexHHYECKHWE CpeacTBa
noxkapoTtymenus (oruerymurenu OIT -8, OVY-2) n npaBuiia Noab30BaHUST UMHU.

5. Kommuiekc MeponpusiTuii rpaxJaHCKOM 3alUThl HACEJICHHUS.

Onogemienue u nHGOPMUPOBaHUE HaceleHUs 00 omacHOCTH. [IpuHATHE HaceTeHUEM CUTHAIIOB
omoBenieHus: («Buumanume Bcem!», «Bo3mymnas TpeBora», «PamuanuoHHas OMAcHOCTHY,
«Xumuueckas TpeBoray, «OT0oit OmacHOCTH») U MOPSAOK JESHCTBUS IO HUM. DBaKyallus HaCeIeHUS
13 30HBI onmacHOCTU. CrocoObl IBaKyallu DKCTPEHHAasl dBaKyallusl CTYJCHTOB U3 ayIUTOPUU TPHU
BO3HUKHOBEHMH TOXkKapa.

CpenctBa MHAUBUAYaIbHOU 3amuThl opranoB aesixanus (I'TI-7, I'TI-7B, ITI-9, P-2, V-2K,



PITIA-1, PIII-67M, PVY-60M, «®enuxc», I'I3K, A, AII-3, 1I3V-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeUIIMHCKIE CPEICTBA 3AIUTHI .

CpencrBa KOJUIEKTUBHOM 3alUTHl HaceneHus. Ha3HaueHue, 3alllUTHBIE CBOMCTBA YOEXKUIL.
[IpotuBopamuannonnsie ykpeitus (IIPY, moasemuble memiexogHble IMEpPeXoJbl, 3ariyOseHHbIE
CTaHLIMM METPOIOJIUTEHA), MPOCTEHUIINE YKPBITUS (TpaHILIEH, OKOIbI, IEPEKphIThIE 1ienn). [IpaBuia
3aHATHS YOSKHIIA.

6. OxazaHue nEepBOM MEIUIMHCKON IOMOILIM IpU O0XOraxX, PpaHEHHUSX, 3apaKECHUSX.
[IpoBeneHne 4acTUYHOM CaHUTAPHOW OOPAaOOTKU KOXHBIX MOKPOBOB UEJIOBEKA IPHU BBIXOJE U3 30H
PaZv0aKTUBHOIO, XUMUYECKOTO U OMOJIOTMYECKOT0 3apakeHUs (3arps3HEHMs), U3 30H M10KapOB.

7. JlukBupanus NOCIEACTBUN 4YpE3BbIYANHONW cuTyauuu. PagpanvoHHas M XUMUYECKas
pa3BelKka odara TMOpaKeHHsS (3apakeHus). ABapuilHO-criacatelbHble paboTel. CrnenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTHUBAIIMS, JeTa3alus, 1e3UH(EKIHS, T1e3UNHCEKIIN

8. DkcTpeHHass »dBakyaluss U3 ayadTopuu (Jlaboparopuu) B YCIOBMSIX IOKapa,
paZvallMOHHOTO, XUMHUYECKOro, OHOJIOTMYECKOTO 3arps3HEHHs] TEPPUTOPUU C HCIIOJIB30BAHUEM
npocreimux cpeacts 3amuThl («Pennkey, /3K, npotusorasa I'TI-7 ¢ AT1T-3).

4. O0beM yueOHOH TUCUMIIIIMHBI

Bun yueOHOI paboThI B 3ayeTHBIX equHUIIAX B akaznem. gyacax
O0m1ast TPy10eMKOCTb M CHHITUHBI 1 36
AyIuMTOpHbIE 3aHATHSA: 0,44 16
Jlexun 0,44 16
CamocTosiTeJibHasi padoTa 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20
KonTtakTHas camocTosiTenbHas paboTa 0,2
CamMocTosTeTsHOE H3yUeHHE Pa3/IeiioB 19,8
JHUCHUILINHBI

BI/III HTOroBOIo KOHTpPOJIA: 3a4€T - -

Bun yaeOHoM paboTh B 3aueTHBIX equHHUIIAX B actponom.

gacax
OO0uiast TPy10€eMKOCTb AU CHUTIIMHBI 1 27
AyAUTOpPHBIE 3aHATHS: 0,44 12
Jlekuun 0,44 12
CamocTrosiTesqibHast padoTa 0,56 15

[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 14,85

KoHTtakTHas caMocTosTebHAs paboTa 0,15

CaMoCTOATENbHOE N3YUEHHUE Pa3/IeoB
JUCLUILINHBI

Bujg utorosoro KOHTPOJIA: 3a4€eT - -

AHHOTanuA padoyeil NPOrpaMMspl THCHHUILIMHBI
«Teopernueckne ocHoBbl xumum» (PT/.B.03)

1. Heap nucuunauHbl — GOPMUPOBAHUE y CTYACHTOB MPOUYHBIX (PyHIaMEHTANbHBIX 3HAHUI B
00nacTH XMMHUH Ha OCHOBE M3YyYEHHUS OCHOBHBIX MOHATUN M 3aKOHOB XMMHH C OMOPOH Ha TaOIUILy
anemeHnToB /.. MenneneeBa, TabIuUIly paCTBOPUMOCTH M Psii aKTUBHOCTH METAIUIOB. J(uciuminna
«Teoperndeckre OCHOBBI XUMUU» JOMOJHSAET U CIIOCOOCTBYET TyUIIeMy MOHUMAaHUIO JUCIUTUTHHBI



«OO0r11ast 1 HeOpraHNUYECKas XUMHD)

2. B pe3yabTaTe U3yyeHHs AUCHUIUIMHBI 00y4alommiicss Mo nporpamMme 0akajiappuara
JOJIKeH:

Obnadams CIENYIOIAMA KOMIICTCHITHSIMH:

— CHOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILIHH B IpodeccuonanbHoil nestensHocTr (OITK-1);

— FOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMS O CTPOEHUM BEIIECTBA, IIPUPOJIE XUMHUYECKON CBA3H B
Pa3IMYHbIX KJaccaX XMUMHUYECKUX COCAMHEHUN Uil MOHMMAaHMs CBOMCTB MaTepUaoB U MEXaHU3Ma
XUMHYECKHX MPOIECCOB, POTEKAONINX B OKpyx)atomem Mupe (OIMTK-3);

— TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHME CBOMCTB XMMMUYECKUX 3JEMEHTOB, COEAMHEHUN U
MaTepHaIoB Ha MX OCHOBE JJIsl pelieHus 3a1a4 npodeccuonanbHoi nesrenpaocty (I1K-18).

3uams:

— OCHOBHBIE 3aKOHbI XUMUU;

— CTpPOEHHE aToMa U NePUOANYECKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPraHUYECKUX BEILIECTB;

— KJIaccu(UKaIMI0 XUMUYECKUX PEAKITHIL;

— OCHOBHBIE TUIIBI XMMHUYECKOH CBSI3U;

— IPOLECCHI, MPOTEKAIOIINE B pACTBOPAX, U OCHOBHBIE TEOPUU KUCIOT U OCHOBAHUM.

Ymemo:

— COCTaBJISITh DJEKTPOHHBIE (POPMYNIBI aTOMOB U OIpPEAEATh BAJICHTHOCTH U CTEINEHH
OKHCJICHUS B COEIMHEHUSX;

— COCTaBIATH (OPMYJIbl HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB (OKCHUIOB, KUCIOT,
OCHOBAaHUH, coJeil);

— COCTaBJISATh YPABHEHMSI XUMUYECKHUX PEeaKIIUN pa3IMuHbIX THIIOB;

— IPOBOJIUTH CTEXMOMETPUYECKHE PACUETHI 110 YPABHEHUSM XUMUYECKUX PEAKIIHII;

— COCTaBJATh (POPMYINIBI KOMIUIEKCHBIX COEQUHEHUM, JaBaTb UM Ha3BaHUS U MpearaTh
CIOCOOBI MOJTyYEHUS.

Bnraoemy:

— METOJIaMU OIHCAHMS CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEM, BBITEKAIOIIHUX W3
MEPUOANYECKOTO 3aKOHA U IEPUOINYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

3. KpaTkoe coaep:kaHue 1y CHUILINHBI

Mooynv 1. BBeieHHE B XUMHIO.

OcHoBHble TOHATUS XUMHH. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYE€HUS, BBIYMCIICHHS
pa3MepoOB U Macc aTOMOB U MOJIEKYJI, OTHOCUTEIbHbIE ATOMHBIE U MOJIEKYJIIPHBIE MACChI, MOJISIpHAs
Macca. 3aKOH MPOCTBIX KPATHBIX OTHOIIEHHM, 3aKOH COXPAHEHHUs MACChl, IPOCTEUILINE BBIYUCICHUS
[0 ypaBHEHUSM XMMHUYECKHX peakluil Ha “U30bITOK-HEeIOCTaToK . ['a30Bble 3aKOHBI, YpaBHEHHE
Kianeiipona — MenieneeBa v BBIYMCIICHUS Ha €T0 OCHOBE.

OcCHOBHBIE KJ1acChl HEOPraHMYECKUX COECAMHEHHUA. KHCIOTBI M OCHOBAHUS; COJIA: CPEIHHUE,
KHCTIbIe, OCHOBHBIE, KOMILIEKCHBIE. Kiaccudukanusa u HomeHkiarypa. Juccouuanus 31eKTpOIUTOB
B BOJHBIX pacTBOpax. AMQOTepHbIe OKCHIbl U THUIPOKCHIBI U OCOOCHHOCTH UX XUMHUYECKUX
cBoiicTB. Kucnopoanbie 1 G€CKUCIOPOIHBIE KUCTIOTHI U UX COJIH.

Kommnekcueie coeaunenus. OOmme CcBeJeHHs O  KOMIUIGKCHBIX — COEIUHEHHSIX.
KommnekcoobpazoBarenb, JUTaH[bl, KOOPAWMHAIIMOHHBIE 4YHUCIA, JCHTAHTHOCTh JIMTAHOB,
BHYTPEHHSS U BHEIIHASA cepbl KOMIUIEKCHOTO coeanHeHus. Kinaccupukaiys KOMIIEKCOB MO BULY
KOOpAMHUPYEMbIX JuraHnoB. HomeHknatypa KOMIUIEKCHBIX coequHeHui. IIpencrtaBienue o6
M30MEpUH KOMIUIEKCHBIX coeMHeHu. Peakiiun o6pa3oBaHMsi KOMIUIEKCHBIX COEIMHEHHH, CBOWCTBA
KOMIUIEKCHBIX CO€IMHEHU.

OCHOBHBIE THUNBI XUMHUYECKHX peakiuid. Peakiuun oOOMEHHbIE U OKHCIUTEIbHO-
BOCCTAHOBUTEINbHbIE. THUNWYHBIE OKUCIAUTENM M BOCCTAHOBUTENM, HANUCAaHUE YpPaBHEHMIl
MPOCTEHUIINX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiiii. THMbl OOMEHHBIX peaKlUui, TUAPOIU3
COJIEH B BOJIHBIX PacTBOPAX.

Ilepuomnueckuit 3akoH [[.MI. MenneneeBa u nepuoauueckue csoiicTBa. CoBpeMeHHas
¢dbopMynUpoBKa MEPHOAMYECKOrO 3aKoHa. llepuoauueckas cuUCTeMa M €€ CBS3b CO CTPOCHHUEM



aToMoB. [Ipencka3anue cBOWCTB Ha OCHOBE NEPUOJMUECKOTO 3aKOHA. ATOMHBIE U HOHHBIE PAINYCHI.
VYCcn0BHOCTE 3TUX NMOHATHH. V3MeHeHue paanycoB aToOMOB IO NEpUOAMYECKOU cucreMe. MoHHBIE
paanychl M UX 3aBUCHUMOCTb OT JIEKTPOHHOI'O CTPOEHMSI aTOMOB M CTENEHM OKHCIIEHHUS. DHEPIUs
MOHM3ALUU U CPOJACTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B M3MEHEHUU SHEPruM voHuzauuu. Cxema
Koccenst mst 00bsACHEHHSI OTHOCUTEIBHOM CHUJIBI KUCIIOT M OCHOBaHMU. IlpeacraBienue o MeTomax
cpaBHuTENbHOrO pacuera M.X. KapanerbsHia. 3HaueHue NepuoinYecKoro 3aKoHa.

Mooynb 2. XuMuueckast CBs3b.

Tunel XUMUYECKOH CBSI3U. OJEKTPOOTpULATENbHOCTh. KOBajeHTHAass M HMOHHAs CBA3b.
CpolicTBa KOBAJICHTHOM CBSA3M: HANPaBJICHHOCTh U HachllaeMocThb. [loyispHas KoBajeHTHas CBSI3b.
XapaKkTepUCTUKN KOBAJIEHTHOM CBSA3H: JUIMHA, IPOYHOCTH, BAJEHTHBIEC YIiibl. JUIMHBI OIMHAPHBIX H
KpaTHBIX cBA3€il. DPPeKkTuBHBIE 3apsiibl aTOMOB B MoJieKysax. JIUnoabHbld MOMEHT. JunonbHbie
MOMEHTBl M CTpO€HHE MOJIeKyl. MOHHas CBA3b Kak MNPEIEIbHBIM Cloy4ail KOBAJIEHTHOW CBS3H.
HenanpaBiieHHOCTh W HEHAChIIaeMOCTh HOHHOHN cBsi3u. Ilonspuzanuss HMOHOB. 3aBUCHUMOCTh
MOJISIPU3allMAd HOHOB OT THIIA JJIEKTPOHHOW CTPYKTYpBI, 3apsja M paauyca HOHOB. Bimsnue
MOJISIPU3AlMA Ha CBOMCTBA BeEIIECTB. MEXMOJIEKYISIpHAs W BHYTPUMOJIEKYJSIPHAsT BOJOPOJHAS
CBSI3b. DHEPrus M JJIMHA BOJOPOJHON CBsA3U. BnusiHMe BOJOPOAHOMN CBSI3M Ha CBOWCTBA BELLECTB.
Merannuueckass cBsi3b U ee cBoiictBa. OOmMe NPEACTaBICHUS O MEXKMOJIEKYISIPHOM
B3aUMOJICICTBHUU.

Mooynv 3. CBOMCTBa pacTBOPOB.

PactBopbl M B3anMOJEHCTBHS B pacTBopax. Teopum KUCIOT M OcHOBaHMWM. IIpomeccsl,
COTPOBOXKAIOIINE 00pa30BaHNE KUIAKUX UCTHUHHBIX PACTBOPOB HEAIEKTPOJIUTOB U AJIEKTPOJIUTOB.
XapakTepucTuKa MEXYaCTHUYHBIX B3aMOJECHCTBUM B pacTBopax. IIpencraBieHue o coJyibBaTaluu.
WneanpHble U peanbHble pacTBOPHL. AKTUBHOCTD; KOX(PGHUIIMEHT aKTUBHOCTH KaK Mepa OTKIOHEHHS
CBOWCTB KOMIIOHEHTa pEaJbHOIO pacTBOpa OT €ro CBOWCTB B HACAIBHOM pacTBope. Peaknnw,
MIPOTEKAOIINE B pacTBOPaAX.

Henocrarounocts Teopun Appenuyca. [IpoToHHas Teopusi KUCIOT U OCHOBAaHM; KOHCTaHThI
KUCIOTHOCTH W ocHOBHOcTH; Ikana pKa m pKB. KoHcranTa aBTOmpoTosm3a pacTBOPHUTEINS.
Juddepennupyromnue 1 HUBEIUpYOMIKe pactBoputend. [loHaTre 06 IEKTPOHHON TEOPUU KUCIOT
Y OCHOBaHUM.

4. O0bem yueOHOH TUCUMIIIIMHBI

Beero CerCTp
Bunx yaeOHoM paboTh B B
B aKajeM. B aKaJeM.
3a4ETHBIX 3a4YETHBIX
yacax yacax
eIMHULIAX eIMHUIAX
OO0uiasi Tpy10eMKOCTh 2 79 2 79
IUCIHHMILINHBI
Konraktnas pa6ora (KP): 1 32 1 32
Jlexumm (JIek) 0,5 16 0,5 16
[Ipaktuueckue 3ausatus (113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KoHTtakTHas caMmocTosTeIbHAs paboTa 0,2 0,2
CaMocToATenbHOE U3yUEHUE Pa3/ieioB 1 398 1 398
JIUACIUATUTHHBI
Bux uToroBoro KOHTpoJIA: 3auer
3K3aMeH/3a4ueT
. Cemectp
Bun yue6HO#I paboThI Bcero 1




B B B B

3QUETHBIX | ACTPOHOM. | 3QUETHBIX | aCTPOHOM.

SAMHUIIAX qacax eIMHULIAX gacax
O01mas Tpy10eMKOCTh M CIHIIJIMHBI 2 54 2 24
Konraktnas padora (KP): 1 24 1 24
Jlexuu (JIek) 0,5 16 0,5 16
[TpakTaeckue 3anstus (113) 0,5 16 0,5 16
CamocrositesnnHasi padora (CP): 1 30 1 30
KonrtakTHas camocTosiTenbHas pabota 0,15 0,15

1 1
CaMOoCTOATETFHOE U3YUCHHUE Pa3/IeioB 29 85 29.85
JVICIIATUTAHBI
Bua uTOroBoro KOHTpoJIs: 3ayer
IK3aMeH/3a4eT
AHHOTAIUs padoyell MPOrpaMMbl AN CHHUIIHHBI
«BBenenune B matematuky» (®T/I.B.04)
3. Heau u 327294 TUCHUTLINHBI

Heabo aucuunMHbl sBiseTcs: GopMupoBaHHe y OakaiaBpa 0a30BBIX MaTeMaTHYECKUX
3HaHUH, HEOOXOIUMBIX IS ATBHEHIIETO U3YUEeHHS PAa3/IesiOB BBICIIEH MaTeMaTHKU. A TaKxke, JIs
M3y4YeHUs psja oOeHayYHbIX JUCITUTIINH U JUCIUIUIHH MPo(eCcCHOHATBFHOTO ITUKJIA.

OCHOBHBIMH 32/1a4aMHU THCHMIUINHBI, PEIICHUE KOTOPHIX 00ECTIEUYNBACT TOCTHHKECHUE
ICIU, SIBIISFOTCS:
- (hopMHUpOBaHKHE TIOHUMAHUS 3HAUUMOCTH MAaTEMAaTUUECKON COCTABJISIONICH B €CTECTBEHHOHAYYHOM
o0pa3zoBaHuM OaKaiaBpa;
-03HAKOMJICHHE C CUCTEMOM MOHSATUM, UCTOJIb3YEMbIX U1l ONMCAHUS BAKHEHIIIMX MaTEMATHYECKUX
MOJIeJIell 1 MaTeMaTHYECKUX METOJ0B, M UX B3aUMOCBSI3EIO;
-03HAKOMJICHHE C MPUMEPaMU MPUMEHEHNS MaTEMAaTUUYECKUX MOJIEIEH U METOIOB.

4,  TpeGoBaHus K pe3yJbTaTaM OCBOEHUS TMCUUILIMHBI

N3yuenue kypca BBenenue B MaTeMaTHKY IIPH MOATOTOBKE OakalaBpOB 10 CLIOCOOCTBYET
MPUOOPETEHUIO CIIETYIOIUX KOMIIETEHIIU:

2.1. [IpodeccuonanbHbIC:
- CHOCOOHOCTBIO IUIAHUPOBATh M MPOBOJAUTH (PU3UYECKHE U XUMUYECKHE ODKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NIPUMEHEHUs, MPUMEHSITh METOJbl MAaTeMaTHYeCKOro aHalu3a |
MO/JICTUPOBAHHUSI, TEOPETUIECKOTO U dKCIIepUMeHTaNbHOro uccnenoBanus (ITK-16).

5. B pe3yabTaTe u3ydeHus: AUCHUIIMHBI CTYIE€HT 10JI5KEH

3HATh.

-OCHOBHBIC MCTOABI HCCJICOHOBAHUA IJICMCHTAPHBIX (I)YI{KHHﬁ, UX CBOMCTBA | I‘pa(1)I/IKI/I,
TOXIACCTBCHHBIC npeo6pa30BaHH;1 anre6panqecxnx U TPUTOHOMCECTPUUCCKUX BBIan(eHHﬁ, CITOCOOBI
peHICHUA ypaBHeHI/Iﬁ U HEPABCHCTB, 3JICMCHTBI TCOPHUU YUCCJI, BKIIOYasd KOMIUICKCHBIC 4YHCJIA, U
TEOPUHU MHOKCCTB, OCHOBEI aHaJIUTHYECKOH TCOMCTpHH, BeKTOpHOﬁ U JIMHEHHOM anre6pbl;

yMeETb!
-pUOOpeTaTh HOBBIE MATEMAaTHUECKHE 3HAHMs, HCIHOJb3YysS COBPEMEHHbIE 0O0pa3oBaTelbHBIE H
MH(POPMAIMOHHbBIE TEXHOJIOTUH, COCTABJIATh MAaTeMAaTHYECKHE MOJIEIH TUIOBBIX 33/1a4 U HAXOAUTh
crocoObl UX pelIeHUH; yMeTh IMepPeBOAUTh Ha MaTeMaTUYECKUH S3bIK MpPOCTEHIINe MpoOIeMbl,



MOCTaBJICHHBIE B TEPMHUHAX APYIHX MPEIMETHBIX 00JacTel, M MCIOJIb30BATh MPEBOCXOJCTBA ITOH
nepeopMyITHUPOBKH ISl UX PEIICHHS;

BJIal€Th.

-MaTeMaTUYECKON JIOTMKOM, pa3BUTBIMU Y4€OHBIMM HABBIKAMU U TOTOBHOCTBIO K IPOJOJIKEHUIO
oOpa3oBaHus, YMEHHEM YHTaTh M AaHAJIM3UPOBATh Yy4eOHYI0 MAaTEeMaTHUYECKYylO JHTEparypy,
IIEPBUYHBIMM  HAaBBIKAMM M  METOJAMM  pELICHUs MaTeMaTU4YeCKUMX  3aJad  JAWCLUIUIAH
po(hecCHOHATBFHOTO IUKIIA M TUCIUTUIHH PO (MIFHONW HAIPaBIEHHOCTH.

6.KpaTkoe conep:kaHue THCHUTIIUHBI:
1 CEMECTP

Beenenue.
[Ipenmer u meroasl MareMaTuku. OmucaHWe OCHOBHBIX pas3enoB Kypca. TpeboBaHus npu
W3Y4YE€HUHU Kypca.
Moayas 1.
JJieMeHThl TEOpUM 4Mces] M TeopuM MHOxecTB. [lelicTBusi Hagx MHoro4ieHamu. OcCHOBHBbIE
THNIBI YPaBHEHUIl W HepPaBeHCTB, MeTOAbl WX pemeHusi. Ywucna (1ensle, OTpUIATENbHBIE,
BEILIECTBEHHBIC). AOCOJIIOTHAS BEIMUMHA JeHCTBUTEIRHOTO uncia. KommiekcHbie yncia. Onepamnuu
HaJ HUMH. MHOXecTBa 1 onepaly HaJl HUMU. DJIE€MEHTbl MHOKECTBA, OJIMHOKeCTBA. YncCI0BbIE
MHOXecTBa. @Dopmynbl MyaBpa u Oiinepa. M3BieueHne KOpHS N-OM CTENEHW U3 KOMIUIEKCHOTO
yycna. Pemienue ypaBHeHUH KBaJpaTHBIX M BBICHIMX MOpsAAKOB. PanmonansHas apoOb. OcHOBHas
TeopeMa anredpsl. TpUroHoMeTpruecKue ypaBHEHUs U HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUS
1 HepaBeHcTBa. [loka3aTenbHble ypaBHEHHMS U HEPAaBEHCTBA. PenieHue ypaBHEHHI M HEPAaBEHCTB
CMEIIIaHHOTO THIIA.
Monyas 2.
@®yukuun U ux cpoicrBa. Ilpocreiimue 3jemenTtapubie pynxkuuu. Hexkoropbie Bonmpochl
IVIAHUMETPHUHU U CTePpeOMeTPHH. AHAJITUTHYECKAS reoMeTpHsl.
[Tonsarus dbyaknuu. Mccnenoanne dynkiuu. CrocoOwl 3amanus GyHKimid. OOpaTHbie (QyHKIINH.
CBoiicTBa 37eMEHTAapHbIX (YHKIMHA. (TMHEWHBIC, KBaJpaTUYHBIC, CTEMEHHBIC, IMOKa3aTeIbHBIC,
JorapugMuueckue, TPUroHOMeTpUUecKrue U Apyrue) Meroq KoopAMHAT Ha IUIOCKOCTH. [lekapToBa
MPsIMOYTroJIbHAsl CUCTEMa KOOPAMHAT, MOJISIpHAs CUCTeMa KoopAuHaT. PaccrosHue mexnay nByMs
ToukaMmu. JleneHue oTpe3ka momosiam. YTosl MEXAy JABYMS HPSMBIMU Ha IUIOCKOCTH. Y CIIOBHS
MapajuIeIbHOCTH U MEPHEHAUKYISAPHOCTU NPSIMBIX. YPAaBHEHHS MNPAMOM JIMHUM Ha IUIOCKOCTHU:
oO1iee, ¢ YriioBbIM KOA(PGHUIIMEHTOM, IPOXOISIICH Yepe3 JaHHYI0 TOUKY B 3aJJaHHOM HAlpaBJICHUH,
MpOXOJAIIEH uepe3 JBe JaHHble TOUKH. PaccrosHue oT Toukum A0 npsmoil. Kpusbie BTOpOrO
nopsiika. Kanonnueckue ypaBHeHUs U rpadMKu OKPYKHOCTH, 3JUIUIICA, TUTIepO0JIbl, mapaboJibl.
Moayas 3. BekropHas aiareopa.
Bekropsl. Moayne Bekropa. OpTbl, HanpaBistonMe KOCHUHYChl. Omnepauuu Haja BEKTOpaMu.
CkansipHO€ MpoM3BEICHUE JBYX BEKTOPOB. BekTopHOE mpousBeneHrne JByX BEKTOpoB. CMelIaHHOe
MPOU3BEICHUE TpEeX BEKTOPOB. DU3NUECKOE U TE€OMETPUUYECKOE MPUIIOKEHHE BEKTOPHBIX
MPOU3BEICHUH.
MogayJs 4. JIuneiinas anaredpa.
Matpunpl. Omepanuu  HaJ MaTpullaMd. JJeMEHTapHble MpeoOpa3oBaHUS CTPOK MAaTPUIIBL.
[IpuBenenue matpuilbl K CTyneH4YaToMy Buay M Bunay laycca. Panr matpunpsl. Onpenenurens
MaTpuilbl M ero cBoiictBa. OOparHas maTpuia. PemieHue cucreM JIMHEWHBIX anredpandecKux
ypaBHeHHH (c TOMOIIBI0 OOpaTHOM Marpuubl, MeTtogoM [aycca, wmeromom Kpamepa).
[IpencraBnenne o JTUHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHBIE
3HAUYEHMS] MATPHULIBL.

O0beM y4eOHOI JUCHUNIMHBI



Beero Cemectp
Bun yae6HOI paboThI 1
3E Akan. u. 3E | Axan. u.
OO0uiasi TPy10€eMKOCTh IV CIIUNJIMHBI 2 72 2 72
KonTakTHasi padoTa — ayMTOPHbIE 3aHATHS: 1 36 1 36
Jlexmun 0,5 18 0,5 18
[MpakTaeckue 3anstus (113) 0,5 18 0,5 18
CamocrosiTejibHasi paboTa 1 36 1 36
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,2
CaMOCTOSATENBHOE N3YUEHHUE Pa3/IEIOB 1 358 1 358
JIMCIUTUTAHBI
Buja nTOroBoro KOHTpoOJIsi: 3auer
Cemectp
Bun yue6Hoit paboThl Beero 1
3E AcTp. 4. 3E | Actp. u.
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 2 54 2 54
KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHSATHSI: 1 27 1 27
Jlexmun 0,5 13,5 0,5 13,5
[MpakTaeckue 3arstus (113) 0,5 13,5 0,5 13,5
CamocrosiTeJibHasi padoTa 1 27 1 27
KonTtakTHas camocTosiTenbHas pabota 0,1 0,1
CamocrosiTeTbHOE H3YUEHHE Pa3/IeiioB 1 26.9 1 26.9
JMCIUTUTHHEI
Bujx uTOroBoro KOHTpoJIs: 3auer
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