AHHOTAIUM padOo4YUX NPOrpaMM AUCHHUILINH
JAucuMnImHbl 0013aTeIbHOM YacTu (0a30Bast 4acTh)

AHHOTanus padoyveil NPOrpaMmbl AU CHUIITTHHBI
«HHocTtpannblii a3b1» (b1.6.1)

1 eap AUCHMIIMHBI — MPHOOpPETEHHE 00yYarOIMMUCS 0011ei, KOMMYHHKAaTUBHOM 1
npodecCHOHaTbHOM KOMIETEHLUH, YPOBEHb KOTOPHIX Ha OTHENbHBIX JTamax S3bIKOBOM
MOJATOTOBKM  MO3BOJSIET  MCIOJIb30BAaTh ~ MHOCTPAHHBIA  S3bIK  NMPAKTHMYECKH Kak B
po)eCCHOHAIEHON (MPOM3BOJICTBEHHOW W HAy4YHOM) MACSATENBHOCTH, TaK W JUIs  Lelel
caMoo0pa3zoBaHUsl.

2 B pe3yabrare u3yueHusi AMCUMILIMHBI 00y4alolIUiics M0 nporpamMMe dakajaBppuara
JOJIKeH:

Obnadamsb CIeayONTUIMU KOMITETEHIIUSMH:

- CHOCOOHOCTh K MHCbMEHHOH, YCTHOW M 3JCKTPOHHOM KOMMYHHKAIIMH TOCYAapCTBEHHOM
A3bIKE U HE0OX0JUMOE 3HaHHEe HHOCcTpaHHOrO si3bika (OK-10).

3nams:

- OCHOBHBIE CIOCOOBICOYETAEMOCTH  JICKCUYECKUX  €IUHUIL u OCHOBHBIE
CJI0BOOOpa30BaTeNIbHbIE MOJICIH;

- pYCCKHE SKBUBAJEHTHI OCHOBHBIX CJIOB U BBIPAKEHUH peur B MPOLECCe MEKINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBHS;

- OCHOBHBIE NPUEMBI U METO/IbI peeprupOBaHUS U aHHOTUPOBAHUS JTUTEPATYPbI;

- TACCUBHYI0 M AaKTHBHYIO JIEKCHMKY, B TOM 4YHCIe OOIICHAyYyHYI0O M CIEHHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO JJIs1 paOOTHI Ha/l TUTIOBBIMU TEKCTAMH;

- TpueMbl paboThl C OPUTHHAIBHOM TUTEPaTypOil HA HHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh ¢ OPUTHHAIBHOM JINTEPATYpOil HA MHOCTPAHHOM SI3BIKE;

- paboTathb CO cloBapeM;

- BECTU IEPENUCKY Ha M3yYaeMOM SI3BIKE C LIEIbI0 MEXKINYHOCTHOIO U MEXKKYJIBTYPHOIO
B3aUMOJCHCTBUS;

- BECTM  pEYEBYI0  JEATEIbHOCTb  NPUMEHHTENbHO K  cdepe  OBITOBOH U
poQeCCHOHATTEHON KOMMYHHUKAITHH.

Bnaoemy:

- HHOCTpPaHHBIM $I3BIKOM Ha YPOBHE MEXIJIWYHOCTHOTO U MEXKYJIbTYpPHOTO OOIICHHUS,
HaBbIKAMH W YMEHHUSIMH pEYEBO JEATENbHOCTH TPUMEHUTENBHO K cdepe ObITOBOM H
npoeccuoHaIbHOM KOMMYHHUKAIIUN, OCHOBaMH IyOJINYHON peyu;

- OCHOBaMHU pedepupOoBaHHUs M AHHOTUPOBAHMS JIMUTEPATYphl Ha H3y4aeMOM HHOCTPAaHHOM
SI3BIKE.

3 Kparkoe conep:kanue IHCHUTIIHHBI

Mooynw 1. I pammamuueckue mpyoHoCcmu u3yuaemozo A3bika

1.1 JInuHble, NPUTSKATEIBHBIC U IPOYNE MECTOUMEHHUS.

CrpsikeHune I1aroyia-cBsi3Ku.

M3meHeHue riarojia-cBs3Kd B (hopmax Hacrosiero BpeMeHH. OOpa3oBaHuE pa3iIMYHBIX
BHJIOBPEMEHHBIX (OPM C TOMOIIBIO0 Tiaroia-cBsi3ku. OOpa3zoBaHue u ynotpebieHue (opm
ITACCUBHOTO 3aJI0Ta.

1.2 Tlopsiiok €10B B MpeayoKeHUuu. DM@paTHuecKue KOHCTPYKIUH.

2.1. Unounutus. Popmbl uHGuHUTHBA. [IpOfoKeHHBI M NepPeKTHbIM HHOUHUTHB.
OyHkuuy UHGUHUTHBA B npeasiokeHnn. Obpa3zoBaHue U ynorpediaeHrne HHQUHUTUBHBIX 000POTOB
TUIA «CJIOXKHOE IMOJJIekKAIee» U «CIOXKHOE JIOTOJIHEHHe». BapuaHThl nepeBoja WHOUHUTUBHBIX
000pOTOB Ha PYCCKUM S3BIK.



2.2. Bupo-sBpemennble (opmbl TiaronoB. OOpazoBaHUE TPOCTHIX, MPOJOHKEHHBIX,
nepdeKTHBIX U Mep(HEeKTHO-MPOAOIKEHHBIX BpeMeH. BonpocuTebHbIe TPEATIOKEHHS B Pa3IMUHBIX
BpemMeHax. OOpa3zoBaHUE OTPHUIIATEIBHBIX OPM IIaroyia B pa3inyHbIX BPEeMEHaX.

Mooynw 2. Umenue memamuyeckux mekcmos.

UTeHue TEKCTOB MO TEMAaM:

1. BBenenue B cnenuaabHOCTD

2. 1.1. MenpaeneeB

3. PXTY um. JI.1. MenaeneeBa

[TonaTne o BUAax 4yTeHUs Ha IpuMepax TekcToB o Xumuu, .M. Menneneese, PXTY um,
J.N. Menneneena.

AKTUBHU3AIMS JTEKCUKH NPOYUTAHHBIX TEKCTOB.

Nzyuaromiee yTeHNE HAYYHO-TIOMYJISIPHBIX TEKCTOB TTO BRIOPAHHOW CTIETIHAIBHOCTH.

[IpumepHas TeMaTHUKa TEKCTOB:

«Hayka, nH(pOpMaIIMOHHBIE TEXHOJIOTHN U HAYYHBIE METOIBI»

«XUMHYECKOE MPEATNPUATUE U UHDOPMAIIMOHHBIC TEXHOIOTHIY.

Jlekcuueckue 0COOEHHOCTH TEKCTOB HAyYHO-TEXHHUYECKOM HaIpaBJICHHOCTH.
TepMuHOIOTHSI HAYYHO-TEXHUYECKON JTUTEPATYPhl HA U3YYAEMOM SI3bIKE.

Mooynw 3. Ilpakmuka ycmmot peyu

IIpakTrKa yCTHOM pedu II0 TeMaM:

1. «['oBopuM 0 cebey,

2. «B ropoze»,

3. «Paiton, rae g KuBy».

4. «CtyieHuyeckast >ku3Hb».

5. «MadopmaTrKa 1 BEIYUCIUTENbHAS TEXHUKA, U3MEPCHHS B XUMUN

MoHonoruueckas pedyb Mo TeMe «o cebey. Jlekcnueckne OCOOCHHOCTH MOHOJIOTHYECKOM
peun. PedeBoil STUKET MOBCEIHEBHOTO OOMICHHS (3HAKOMCTBO, MPEICTABIICHUE, YCTAHOBIICHHE W
MOJJep)KaHUEe KOHTAaKTa, 3ampoc M coodmeHue wuHdopmamuu, MOOyXKACHHEe K JEHCTBUIO,
BBIp@KECHHE TPOCKOBI, cornacus). DOHETHUECKHE XapaKTEPUCTUKU HU3y4aeMoro  si3bIKa.
Oco0eHHOCTH AMATOTHYECKON Peuu MO MPOUICHHBIM TEMaM.

4 O6beM yueOHOU TUCITUTITUHBI

B
Bunpr yue6HOM paboThI 3a4eTHRIX | B akagem. gacax
eAMHUIIAX
O01mas TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 8 288
Kounrakthas pa6ora (KP): 2.7 96
JIeKIuu yyeOHbIM NIAHOM He NPeOdyCMOmMpPeHbl - -
[Ipaktnueckue 3anstus (I13) 2.7 96
JlaGopaTopHble 3aHATHSL y4eOHbIM NIAHOM He NpedyCMOmMpeHbl - -
CamocrositeabHasi padora (CP): 4.3 156
YnpaxHEeHUs 10 COOTBETCTBYIOIIMM pa3feiaM JUCHHUILIHHBI 4.3 156
Bupa xonTpoJsi: 3a4er / Jk3amMeH % %
B
. B actponomM.
Buner yaeOHOI paboTh 3a4eTHBIX
€AMHULIAX Hacax
O01as TpyA0eMKOCTh JMCHMILUIUHBI 0 Y4€OHOMY IUIAHY 8 216
Konrakthas patora (KP): 2.7 72
Jlexuu yyeOHbiM NIAHOM He NPeOdyCMOmMpPeHbl - -
[Tpaktnueckue 3anstus (I13) 2.2 80
JlaGopaTopHble 3aHITHSI yYeOHbIM NIAHOM He NpedycMOmpeHbl - -




CamocrositesbHas padora (CP): 4.3 117
YnpakHeHus 10 COOTBETCTBYIOIIMM pa3jeiaM JUCHHUILIMHBI 4.3 117

IK3aMCH IK3aMCEH

Bua koHTpOJISi: 3a4eT / JK3aMeH 1 27

AHHOTaNUs padoyei MPOrpaMMbl JUCHUILTHHBI
«®uaocopusn» (b1.6.2)

1 Heas AucuuminHbl — cHOPMUPOBATH Y CTYACHTOB KOMIUIEKCHOE TIPEICTABICHUE O POTIU
u Mecte prmocouu B cCUCTeMe T'YMaHUTapHBIX, COMMMATBHBIX  €CTECTBEHHBIX HAYK, TO3HAKOMHTH
UX ¢ OCHOBaMU (pUI0COPCKOTO 3HAHHS, HEOOXOIUMBIMHU ISl PEIICHUS TEOPETHUECKUX U
MPAKTHYECKHX 3a7ad.

2 B pe3yabTare M3y4eHHsl JUCHHMILUIMHBI 00y4alONIUICA MO MporpaMmMe dakajaBpuara
JAOJIZKEH::

Obnadamsb CIEayIONTUMA KOMITETSHIIUSMH:

- BIAQJICHUS KYJIbTYpPOH MBIIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO, aHAIN3Y, BOCIPHUSITHIO
uHbOpMaIlMy, TMOCTAHOBKE 1€ M BHIOOPY MyTeH ee JOCTHUKEHHs, YMEHHsI JIOTUYECKH BEpHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO peub (OK-1);

- CIOCOOHOCTh HAY4YHO aHAIM3HPOBATh COLMAIBHO 3HAYMMbIE NPOOJIEMBI U MPOLECCHI,
YMEHHE HCIOJIb30BaTh Ha MPAKTUKE METOIbl TYMAHUTAPHBIX, KOJOTHYECKHX, COIUAIBHBIX U
HSKOHOMUYECKUX HAyK B Pa3MUYHBIX BHJAX MNPOPECCHOHATBHONW W COLMAJIBHOU NEeSTENbHOCTH
(OK-5);

- OCO3HAHMSA 3HAYEHHUS TYMAHUCTHMYECKUX LEHHOCTEH [UIsi COXpAaHEHUS U Pa3BUTHS
COBPEMEHHOW NMBHUIN3AIIMU; TOTOBHOCTH TPUHSATH HPABCTBCHHBIC O0S3aHHOCTH 0 OTHOIICHUIO K
OKpY’KaoIIeH mpupoie, 001mecTBy, APYruM JItoasiM U camomy cede (OK-8).

3nams:

- OCHOBHOE COJiep)KaHHe TJIaBHBIX (UIOCOPCKUX INKOJN U HAMpaBIICHUH, MpeICTaBUTENEH
3THX MIKOJI, CBS3b U pa3ndue uxX GUIOCOPCKUX UICH, CBSI3b HCTOPUKO-(DHUIOCOPCKUX KOHIICTIIIUN C
COBpEMEHHBIMHU MPOOIeMaMy WHANBUIYAIbHON 1 00IIECTBEHHON KU3HU;

Ymemy:

- MOHMMATh ¥ aHAJIU3HPOBATH MHPOBO33PEHUYECKUE, COIMANBHBIE W WHAUBUAYaJIbHbBIE
po0JIEMbl COBPEMEHHOHN JKHM3HH, TPAMOTHO BECTH JHCKYCCHIO, apTyMEHTHPOBAHHO OTCTAWBATh
CBOIO TIO3MIIMIO MO 3HAUYUMBIM (GUIOCOPCKUM MpodiieMaM COBPEMEHHOH >KHM3HH, OMUpasch Ha
HapaOOTaHHBIN B HCTOpUU (HUIOCOPUN MAaTEPHAIT; TPUMEHSTh MOJIy9eHHbIC (PrtocodcKkre 3HaAHUS K
pelIeHunto npodeccuoHalbHbIX 33/1a4;

Braoemy:

- TpeacTaBiIeHUSIMH O (UI0COPUU KaK HayKe U CHCTeME LIEHHOCTEH, ee MecTe B CHUCTEME
TYMaHUTAPHOTO 3HAHWS; OCHOBaMH (DUIOCO(CKOTO MBIIUICHUS; KAaTErOPHAILHBIM allapaToM
M3y4aeMoOl NUCHUIUIMHBI, pumocopCkUMHU METOJaMHU aHadu3a Pa3IUYHBIX MPOoOJIeM, HaBbIKAMHU
¢dmrocodckoil KyIbTypsl 7Sl BEIPAOOTKH CHCTEMHOTO, IEJIOCTHOTO B3TJIAA HA JIEHCTBUTEIBHOCTD
Y MECTO XMMUHU U XUMUYECKON TEXHOJIOTHH B 1IETIOCTHOM KapTHHE MUDA.

3 Kparkoe coaep:xanue IuCUMINIAHBI

Beenenue. Gunocodusi, ee MpoucXokACHUE U POJIb B 0OIIECTBE.

Mooynw 1. Ocnosuble ghunocoghckue wikovl

AHnTtnuHas ¢unocodus (nocokpatuku, copuctsl, Cokpat, Jlemokpur, [InaTon, Apuctorens,
AITMHACTHYECKU-pUMCKast umocodust). OcHOBHBIE TPOOJIEMBbI CpelHEeBEKOBOW (umocopuu u
sanoxu Bo3poxaenus. @unocodpus Hooro Bpemenu (XVII — XVIII BB.) Uneonorus [IpocBemenus.
Hemenkas knaccuueckas unocodust. Pycckas ¢unocodus XIX — XX BB. OCHOBBI MapKCHUCTCKON
¢dbunocodur. OCHOBHBIC HAIIPaBJICHUS COBPEMEHHOUW (PUITOCODUN.

Mooy 2. @unocogckue konyenyuu 6bimusi U NO3HAHUSL



[IpoGnema ObiTs B uctopuu (unocopuu. IloHATHS MaTepuasbHOTO M HICATBHOTO.
OcHoBHble ¢unocockue HampapiIeHUs: MaTepuanu3sM U uzaeanusMm. llpuHuun rio0asbHOrO
ABOJIIOLIMOHU3MA B COBPEMEHHON HAy4YHOM KapTHUHE MHUpA.

KoHnnenmu mpocTpancTBa M BpeMEHH B UCTOPUHU (DHITOCOPUU U HAYKH.

[Ipoucxoxnenne cozHanus. Poiab Tpyaa B mpoUCX0XKJI€HUU co3HaHud. Mneanuctuueckue u
MaTepuaIlcTUYecKrue KoHuenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTelbHOE U OecCcO3HATENbHOE.
Co3HaHue U SI3bIK.

Konnennuu rooceonornu B uCTOpuu GUiIocopuu: CeHCyaln3M, pallioHaIN3M, CKENTHIIU3M,
arHOCTULIM3M, KOHLICTILUS BPOXKACHHBIX UJIeH, anpuopu3M. J(ManeKkThka no3HaHUs: YyBCTBEHHOE U
parroHanbHoe. OCHOBHbIE TEOPUN UCTHHBI.

Mooyns 3. I[Ipobremul uenosexa 6 ¢hunocogpuu

YenoBek kak npeamer ¢uinocopckoro anamusa B ucropuu unocodpuu. IIponcxoxaeHue
YyeloBeKa: NPHUPOAHBIE M COLMAJIbHBIE YCIOBHMS aHTPONOCOLMOTeHe3a. buonorunueckoe u
colMajgbHOE B yesoBeke. MHAMBYUA, MHANBUIyalIbHOCTb, TUYHOCTbD.

CMBICTT KM3HM WM TpeqHa3HadeHHe deioBeka. JKu3Hb, cMepTh, Oeccmeprtue. [[BuxkeHHe
HEHACHUJIUS, €ro POJib B COBpeMeHHOM *u3HH. llenn u nnennoctu. CBo001a BOJIM U OTBETCTBEHHOCTH
nuyHocTU. HpaBCcTBEHHBIE, PEIUTMO3HBIE, 3CTETUYECKHUE LICHHOCTH.

Mooynw 4. @unocogusa ucmopuu u 0dwecmea

YenoBeKk B CUCTEME COIMANBHBIX CBs3el. JINYHOCTh U Macchl, cB00OAa U HEOOXOTUMOCTb.
dunocodus ucropun: GopmManmoHHas ¥ IMUBUIH3AIMOHHAS KOHIEMIIUA UCTOPUUYECKOTO Pa3BUTHSL.
[IporpeccucTcKkue M HUKIWYECKUE MOJENHU Pa3BUTHS. [ oOanbHbIE MPOOIEMBI COBPEMEHHOCTH.
KoHnenumst ycTOHYHBOTO pa3BUTHS U CLICHAPUHU Oy TIyIIETO.

OO6mecTBo u ero cTpykrypa. CoruansHasi, MOJIUTHYECKast U TyXOoBHAas chepsl 00IIecTBa.
Konnenmuu rocynapcrsa B uctopuu uinocodpckoil Mpicinu. ['paxkaHckoe oOLIECTBO U MPAaBOBOE
rocy1apCTBo.

Mooynw 5. @unocogpckue npobaremvl XUMUU U XUMULECKOU MEXHOI02UU

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4yHOTO 3HAHHUSA, €r0 METOABl M (POPMBEL.
HayuHble peBostoliny U CMEHa TUIIOB pallnoHaIbHOCTU. Hayka B COBpeMEHHOM Mupe. ITHKa HAyKu
U OTBETCTBEHHOCTH YYEHOTO.

[IpobiiemMa cooTHOmIeHHS Hayku U TexHUKU. ColuanbHble TOCIEICTBUS HAy4YHO-
TEXHUYECKOTO Mporpecca. ITUYECKUE U IKOJIOTUYECKUE UMIIEPATUBBI PA3BUTHSI HAYKH U TEXHUKH.

MecTo XUMUU B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XUMHUU KaK HAyKH H
npousBoacTBa. Llenn u 3amaun xumMudeckor TexHonoruu. Crnenuduka XUMUKO-TEXHOJIOTHYECKOTO
3HaHUsA: QPyHAAMEHTAIbHOE U MPUKIIAJHOE, SIMIIUPHUUECKOE U TEOPETUIYECKOE.

4 O0bem yueOHOH TUCHHUIIIMHBI

. B 3auernbix | B akangem.
Buabl yueOHoii padoTsl
€IMHUIAX yacax

O0mas TpyA0eMKOCTb JMCIUILIHHBI 110 4 144
yueOHOMY IJIaHY
KonraktHas patora (KP): 4/3 48
Jlekuun &/9 32
Cemunapsi (C) 4/9 16
CamocrositesbHast padora (CP): 5/3 60

Buja KoHTpOJISi: IK3aMeH 1 36

B 3auernbix | B actpos.
Bunel yueGHOM paboTh
eIMHULAX yacax

O0mas Tpy10eMKOCTh I CHUILIHHBI 110 4 108




yueOHOMY IJIaAHY

KonTakTHas padora (KP): 4/3 36

Jlexuyn 8/9 24

Cemunapsi (C) 4/9 12

CamocrositesibHasi padora (CP): 5/3 45
Bujx KOHTPOJISI: IK3aMeH 1 27

AHHOTanus padoyveil NPOrpaMmbl AU CHUTITHHbBI
«HUctopus» (b1. B.3)

1 Heap AucHMMIMHBI — GOPMHUPOBAHUE y CTYJCHTOB KOMIUIEKCHOTO MPEICTABICHUS O
pPOJIM U MECTE UCTOPUU B CUCTEME I'YMaHUTAPHBIX U COLMAIBHBIX HAYK, KYJIbTYPHO-UCTOPUYECKOM
cBoeoOpasuu Poccum, ee mecre BO BCEMHPHO-UCTOPUYECKOM Ipolecce, 00 OCOOCHHOCTSX H
OCHOBHBIX JTanax €€ HCTOPUYECKOrO0 pA3BUTHSA; BBEICHHE CTYJEHTOB B KPYI HCTOPHYECKHUX
npo6ieM, CBA3aHHBIX ¢ 00J1acThIO Oy Tymei mpodeccHoHaTbHON AEeATEIbHOCTH.

2 B pe3yabrare u3yYeHHMs UCHUIUVIMHBI OOy4YyallIuiicss MO MNporpamMmme
0akaIaBpUATA J0JIKEH:

Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- BIAJCHUSA KyJIbTYpPOH MBINUICHHUS, CHOCOOHOCTH K OOOOIIEHHUIO, aHAJN3y, BOCIPHITHIO
nHbOpMalluy, MOCTAHOBKE ILI€TM U BHIOOPY MyTeH ee JOCTUKEHHs, YMEHHsI JIOTUYECKH BEpHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U NUCbMEHHY!O peub (OK-1);

- CIOCOOHOCTh HAy4YHO aHAIM3HPOBATh COLMAIbHO 3HAYMMblE NPOOJIEMBI U MPOLECCHI,
YMEHHME HCII0JIb30BAaTh Ha IPAKTUKE METOJbl I'YMAaHUTAPHBIX, 3KOJOTMYECKHX, COLMUAIBHBIX WU
SKOHOMHUYECKUX HAYK B Pa3IUYHBIX BUAAX MpodeccroHambHOl 1 coranbHou aestenbHocTH (OK-
5);

- OCO3HAaHHWE 3HAYEHHA TYMAHUCTHMYECKUX LEHHOCTEH I COXpPaHEHUs U pa3BUTHUSA
COBPEMEHHOW IUBWJIN3AIMHI; TOTOBHOCTh MPUHATH HPABCTBEHHBIE 00S3aHHOCTH IO OTHOLICHUIO K
OKpY’KaroIIeH mpupoie, 001mecTBy, ApyrumM JiroasiMm u camomy cede (OK-8).

3nams:

- OCHOBHbBIE HAIlPaBJICHUSA, TPOOJIEMbI U METO/Ibl UCTOPUUECKON HAYKHU;

- OCHOBHBIE 3Talbl U KJIIOUEBbIe COOBITUS UCTOpUU Poccum u Mupa; 0COOCHHOCTH Pa3BUTHUS
POCCHIICKOTO TOCYIapCTBa, BBIIAIOIINXCS JIEATEICH OTEUECTBEHHON 1 BCEOOIIeH HCTOPHH.

Ymemy:

- COOTHOCHUTH OOIIME€ MCTOPUYECKHE TPOIECChl U  OTAeNbHble (aKThl;  BBIABIATH
CYIIECTBEHHBIE YEPThl UCTOPHUYECKUX MPOIIECCOB, SBICHUN U COOBITHIA; aHAIM3UPOBAThH COLIMATIBLHO-
3HAYUMBIE TTPOOJIEMBI;

- (GopMyIHpOBaTh M apPTYMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO IMO3HUIMIO IO PA3TUYHBIM
nmpo0eMaM UCTOPHH.

Brnaoemy:

- MpeacTaBIeHUSIMH 00 UCTOPUU KaK HayKe, €€ MEeCTe B CICTeMe T'yMaHUTapHOTO 3HAHUS;

- TPEeACTaBJICHUSAMH 00 OCHOBHBIX 3Talax B UCTOPHH YEJIOBEUECTBA U MX XPOHOJIOTHH;

- KaTeropuaJbHO-IOHSATUHHBIM anlapaToM MU3y4aeMON JUCLUIUINHBL,

- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.

3 Kpartkoe cogep:xkanue JUCUMIIIIHHbBI

Mooyne 1. Hcmopus 6 cucmeme coyuanbHo-eymaHumapusix Hayk. OCHO8bI Memooonocuu
ucmopuueckotl Hayku. Ocobennocmu cmanosieHus 2ocyoapcmeennocmu 8 Poccuu

Mecro ucropuu B cucreMe Hayk. IIpenmer ucropuyeckoi Hayku. Posib Teopuu B o3HaHUU
npouuioro. CymHocTh, GopMbl, PYHKIIMHA UCTOPUUECKOrO 3HaHMS. VICTOUHUKU MO OTE€YEeCTBEHHOM
ucropun, ux kiaccudukamus. Vcropus Poccum — HeoThemiiemas: 4acThb BCEMHUPHOH HMCTOPHH;
ob1ree 1 0COOEHHOE B UCTOPUYECKOM PA3BUTHH.

Havaino poccuiickoit rocygapctBeHHocTU. Kuesckas Pycb. OTHOKYIbTYpHBIE M COLIMATIBHO-
MOJUTUYECKUE  TPOLECChl  CTAHOBJIEHUS  POCCHICKOW  rocygapcTBeHHOCTH.  [Ipunsitue
XpUCTHAHCTBA.
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Pycckue 3emun B XII — nagane XVI BB. OOpa3zoBanue Poccuiickoro rocymapcrsa, ero
ncropuueckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Mooyne 2. Poccutickasa umnepus 6 XVIII- nauane XX 6

Poccuiickoe rocygapcto B XVIII Beke — Beke MoaepHU3aluu U npocsemieHus. Pedopmbl
Iletpa 1 xak mnepBast MOMbITKA MOJEPHU3ALMU CTpaHbl, €€ ocoOeHHOCTH. DOopMHpOBaHHE
Poccuiickoit umnepun. OCHOBHBIE HAPABIICHUSI «EBPOIIEU3A[UN») CTPAHBI. DBOJIIOLMS COLUAIBHON
CTPYKTYyphbI obmiectBa. JlanbHeiiee pacmupenue rpanul] Poccuiickoit nmmnepuu.

Poccuss B XIX cronerun. Ilpombinuienssiii nepeBopot B EBpone u Poccun: oOuiee u
ocobeHHoe. Baxneitmue ycnoBus nepexoga Poccum k MHAYCTpUAIbHOMY OOIIECTBY — peIICHHUE
KPECTBhSIHCKOTO BOIIPOCa M OTrpaHMuYeHHE caMmojepkaBus. [JINTENbHOCTh, HEMOCIEA0BATEIbHOCTD,
IUKIMYHOCTh Tpoliecca Oypikya3sHoro pedopmupoBanus. Poib cyObeKTHBHOTO (akTopa B
npeononieany oTctaBanus. Pedopmbl XIX Beka, nx 3HaueHue. OOmecTBeHHBIC ABMKEHUS B XIX
BEKE.

Poccus B nHawane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATBLHO-I3KOHOMHUYECKOTO
pa3BuTusa Poccun B Havane XX Beka. OObeKTHUBHAS MOTPEOHOCTh MHIYCTPUAIBHOM MOAEPHU3ALINN
Poccun. CootHomenne nonutudeckux cuin B Poccum B Havane XX Beka. Hapacranme kpusuca
camozepkaBusi. IlepBas poccuiickas peBomouus. OOpa3oBaHHE TMOJNUTHYECKUX MApTH.
I'ocynapcTBenHass nyma Hayana XX BeKa Kak MEPBBIM OIBIT POCCHMCKOTO MapiaMeHTapHu3Ma.
CronbimuHckast arpapHas pedopma. IlepBas mwupoBas BoiiHa u ywactue B Hedl Poccum.
®eBpanbekas peomtonus 1917r. 1 KOpeHHbIe U3MEHEHUS B MMOJIUTHYECKON )KM3HU CTPAHBI.

Mooyns 3. Om cosemckozo cocyoapcmea k cogpemennotl Poccuu

dopmupoBaHue U CymHOCTh coBeTrckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxTs6pBsCcKOro BoopykeHHoro Boccranus B Ilerporpane. I Beepoccuiickuii cbezn CoBETOB U €ro
pemieHus. DKOHOMHMYECKass M COLMalbHas TIOJUTHKA OOJIbIIEBUKOB. ['paknaHckas BoWHA U
uHocTpaHHast wuHTepBeHUUsA. Cynpsb6a u 3Hauenne HOIla. VYTBepxkieHue OAHOMAPTHIHON
nosmtudeckor cucteMbl. O6pazoBanne CCCP. Ilomutuueckast 60prba B MapTUU U TOCYIapCTBE.
CCCP B roapl nepbix nsaTwieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHuE peXUMa JIMYHOU
Biactu CrajgnHa U KOMaHIHO-aIMUHUCTPATUBHOM CHUCTEMBI YIpaBJICHUS TOCynapcTBOM. BHenHsis
nonutuka CCCP B 20-30-e rr. CCCP Bo BTOpO#l MupoBoi u Benukoil OTedecTBEHHOU BOMHE.
N3MeHeHne COOTHOIIEHUS CHJI B MHUpE IMOCJIE BTOPOM MHUPOBOM BOWMHBL Havano «xosiogHo#n
BOIHBI». TpyaHoctu nocieBoeHHOro pas3Butus CCCP. YxkecToueHHE NMOJUTHYECKOIO PEKHMMa U
UE0JI0rHYecKOro KOHTpouisd. IlonbITku 0OHOBIIEHUS! «TOCYAAPCTBEHHOTO colManu3Ma». XX Che3]
KIICC U ocyxkneHue Kymnbra suyHocTH CranmumHa. «OTTenensy B JIyXOBHOW cdepe.
OxoHomuueckre pedopMbl cepearHbl 60-X roJoB, MPUUMHBI UX He3aBeplleHHocTH. Hapacranue
KPHU3UCHBIX SIBJICHUN B cOBETCKOM obmectBe B 70-¢ — cepenune 80-x ronoB. BHemHsAs monuTHka
CCCP B xoHnue 60-x Hauyane 80-X IT.: OT pa3psAKH K 0OOCTPEHUIO MEXIYHApOJHOW OOCTaHOBKHU.
«IlepecTpoiika»: CyImIHOCTb, II€NW, 3aJadd, OCHOBHbIE OJTambl, pe3yapTaTl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBieHue HOBOH poccuiickoif rocynapctBeHHocTd (¢ 1991- mo Hactosiiee Bpewms).
JInbGepasibHas KOHUENIMS POCCUMCKUX pedopM: mepexoa K phIHKY, (OPMUPOBAHUE TPaKIaHCKOTO
oOrmiecTBa U MpaBoBOro rocyaapctaa. «lllokoBas Tepanus» s3koHOMHYECKUX pedopm B Havae 90-x
ronoB. Konctutymusi Poccuiickont ®epeparmun 1993r.  MeXHaUOHAIBHBIE  OTHOIICHUS.
[TonuTryeckue mapTuu M OOIIeCTBEHHbIE ABIMKeHHs Poccuu Ha coBpemeHHOM dTane. Poccus Ha
myTH MojiepHHU3anuu. Poccust B cucteMe MUPOBOM SKOHOMUKU U MEXTyHAPOJIHBIX CBA3EH.

4 O0bem yueOHOH TUCHHUIIIMHBI

o B 3aueTHBIX B akanem.
Bune! yueOHoi paboThI
eAMHULIAX yacax
O01mast Tpy10eMKOCTb JUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1,3 48
Jlexuuu (Jlek) 0,9 32




[Tpaktnueckue 3anstus (I13) 0,4 16

CamocrositesqbHasi padora (CP): 1,7 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMocTosITeNbHOE U3YyUEHUE AUCHUILIHHbI 0,8 30
Bua KoHTpOJISA: 3K3aMeH 1 36
Bupsl yueOHoii paboThl B sauernpix B actp.
eAMHULIAX yacax
O01as TPyA0€eMKOCTh JMCHMILUIUHBI 10 Y4eOHOMY IUIAHY 4 108
KonTakTHasi padora (KP): 1,3 36
Jlexuun (Jlek) 0,9 24
[Ipaktnueckue 3anstus (I13) 0,4 12
CamocrositesbHasi padora (CP): 1,7 45
[ToaroroBka K KOHTPOJIBHBIM padoTam 0,3 7,5
Pedepar, acce 0,6 15
CaMoCTOsITENbHOE U3YUYCHUE TUCIUTITUHBI 0,8 22,5
Bujx KOHTPOJIsi: IK3aMeH 1 27

AHHOTanus padoyveil NPOrpaMmMbl AU CHUIITTHHBI
«Marematuka» (b1.b.4)

1 Heap aucuMmiuHbl — (GOpMUpOBaHHE y CTYJCHTOB CHUCTEMbl OCHOBHBIX ITOHSTHH,
UCIOJIb3YEMBIX JIJISl TIOCTPOEHUS! BaXKHEUIIUX MaTeMaTHUYEeCKUX MOJIENeH, U YMEHUsl UCIOIb30BaTh
MaTEMaTUYECKHUE METO/IbI JUIsl OMMCAHUS Pa3IMYHBIX IIPOLIECCOB.

2 B pe3syabrare u3ydYeHMs AMCUMIUIMHBI oOyyamuuiics 10 Mnporpamme
0axaJlaBpuAaTa 0JKeH:

Obnadamsb CIeayIONTUMA KOMITETEHIIUSMH:

- BIAJCHUE KyJIbTypOH MBIIUICHUS, CIOCOOHOCTh K OOOOIICHWIO, aHaTu3y, BOCHPUSITHE
uHbOpMalluy, MOCTAHOBKA ILIETM M BBHIOOPY MyTeH ee JOCTHXKEHHUS, YMEHHUE JIOTUYECKH BEpPHO,
apryMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHY!O peub (OK-1);

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npodecCUOHATIBHON  JeSITENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2).

3nams:

- OCHOBBI I epeHInaIbHOr0 U WHTETPaJIbHOTO HMCUUCIeHUs, TuddepeHInaIbHbIX
YPaBHEHUU;

- MaTeMaTH4YecKhe TEOpUUM U METOJbI, JIeXalllhe B OCHOBE IOCTPOEHUS MaTeMaTHYeCKHX
MOJICIICH;

- OCHOBBI IPUMEHEHUS] MaTEMaTUYECKUX MOJIeNIel 1 METO/I0B.

Ymemo:

- BbIOMpaTh MaTeMaTU4YE€CKHE METO/bl, IPUTOHbIE JJIs PEIIEHUS] KOHKPETHOM 3a/1a4u;

- HCIOJB30BaTh MAaTEMATUYECKUE TMOHATHUS, METOABI M MOJEIM JUIsl ONMCAHMS Pa3IMYHBIX
IPOLIECCOB;

- BBIABJIATH MATEMaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX IIPOLIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pa0OTKH JaHHBIX;

- [PUMEHSITHh MaTeMaTHYECKHE 3HAHNUS Ha MEXINCLIUIUIMHAPDHOM YPOBHE.

Braoemy:

- OCHOBaMHM (DyHIAMEHTAIbHBIX MaTEMaTHUECKUX TEOPHUM M HaBbIKAMH HCIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

- METO/IaMH CTaTUCTUYECKOI 00paboTKH MH(OPMAIIHH.

3 Kparkoe conepxxanue J11CHUILTHHBI



1 CEMECTP

1.BBenenne.

[Ipenmer u metoas! MmaTeMaTuku. OnrcaHue OCHOBHBIX pa3enoB Kypca. [Ipasuia u
TpeOOBaHUS NPU U3YUYEHUU Kypca.

2. ®ynkuus ogHoii nepemennoi. Ilpenea ¢pynkuuu. HenpepsiBHOCTH pyHKIMH.

Oyukuus. Crocobsl 3amanus QyHkuuu. I[lpegen ¢ynkumm B Touke. OJHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeuHOCTH. beckoHeuHO Masble 1 OECKOHEUHO Oojbliue (GYyHKIMHU, UX
CBONWCTBa W B3auMHasi cBs3b. CBoiicTBa mpenesioB. [lepBbiil U BTOPOMl 3aMedaTesbHbIE MPEAEIIbI.
HenpepbiBHOCTh (DyHKIIMM B TOUKE M Ha TMpoMexyTke. CBoHCTBa (DyHKIMA, HENMPEpPBIBHBIX Ha
oTpeskax. Touku pa3pbiBa GYHKIIMH U UX KJIacCU(UKAIIMSL.

3. JudpepennnabHoe HCHNCTICHHE (PYHKIIUM OHOM NepeMeHHOM.

[IpousBonHas GyHKIMH, €€ TeOMEeTpUYEecKHMil M MexaHuyeckud cwmbica. [lpaBuna
muddepentpoBanus. Tabnuua OCHOBHBIX NpoM3BOAHBIX. Jluddepennman ¢yHKIMU, ero
NPUMEHEHUS K  TNPUOJMKEHHBIM  BbIUMCICHUAM. VIHBapmaHTHOCTH  (GOpPMBI  NEPBOTO
mupdepennmana. [lpomsBomnas  cinoxnoit  pynkmuu.  duddepenuupyemocts  GyHKUIUU:
orpeziesieHue, TEOPEMbI O CBSI3U AU(PGEPEHIUPYEMOCTH ¢ HEMPEPHIBHOCTHIO U C CYIIECTBOBAaHUEM
npou3BoiHONU. OCHOBHBIE TeopeMbl Auddepernnansuoro ucuucnenus: Poms, Jlarpamka, Komm.
[IpaBuno Jlomurans (packpwiThe HeompeaeneHHocTei). [Ipon3BoaHBIE BBICHIUX TOPSIKOB.
JlokanbHbIi sKkcTpeMyM ¢GyHKIKMH. HeoOXxoauMble U JOCTaTOUHBIE YCIOBUS 3KcTpeMmyMma. [paBuio
uccienoBaHusi (pyHKIMKM HA MOHOTOHHOCTh M AKCTpeMyM. [Ipu3HaKku BBIMYKIOCTH U BOTHYTOCTH
¢yukunu. Toukm mneperunba. HeoOGxoammoe M JOCTaTOYHOE YCIOBHUS Meperuda. ACHUMIITOTHI
GbyHKIMH, UX BUABI U CIIOCOOBI HaxoxaeHus. O01mas cxeMa ucciaeaoBanus GyHKIUNA, TOCTPOCHUE
UX TpauKoB.

4. UnTerpajibHOe HcYHMCJIeHue (PYHKIMHU OHOM NepeMeHHOI.

[lepBooOpa3nas ¢pynkuusa. HeonpeneneHHuslii mHTErpan u ero cBoiicta. Tabmuiia OCHOBHBIX
MHTErpajioB. MeToapl HMHTErPUPOBAHUSA: HEMOCPEACTBEHHOE HWHTETPUPOBAHHME, WHTEIPUPOBAHUE
MOJICTAHOBKOW, ~HMHTETpUpOBaHHE IO YacTaM. MHTerpupoBaHHe palMOHAIBHBIX  JIpOOEH.
HuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX U TPUTOHOMETpUYECKUX QYHKIMHA. OrnpeneaeHHbI
MHTETpall, €ro reoMeTpudeckuii cmbici. CBoiicTBa onpenesneHHoro uurerpana. ®opmyna HerotoHa-
JleitOnuna. Teopema o cpenHeM 3Hau€HUHU. 3aMeHa MEPEMEHHON M MHTETPUpPOBAHHUE IO YacTsIM B
ONpelelIeHHOM HHTerpaiie. lIpuiioxkeHuss OnpenesieHHOro MHTerpaja K BBIYMCICHHUIO IIIOLIAAeH
wiockux ¢Guryp. IloHsTHEe HECOOCTBEHHBIX MHTErpajoOB: OIpPEAETICHHs, CBOMCTBA, METOJbI
BBIYHCIICHMSL.

2 CEMECTP

1.InpdepenuuaibHoe McYHCIeHHEe (PYHKIMH HECKOJIbKHX INMEPEeMEeHHbIX. JJIEeMEHTHhI

TEOPHH MOJIS.
@OyHKIMM OBYX M 0ojiee MepeMEeHHbIX: OMpeieieHne, 00JacTb ONnpeieiIeHus, 00J1acTb U3MEHEHHUS,
reoMeTpuyeckas HHTeprnperanus, JIuHUM YypoBHs. Ilpenen @yHkumu B Touke. YacTHbie
NpoM3BOJIHBIE (HAa mpumepe (yHKIMM ABYX mepeMeHHbIX). duddepenunpyemMocts (GyHKIUH
HECKOJIbKMX TepeMeHHbIX. JloctaTounble ycioBus auddepenunpyemoctd. [lomHas npousBoHas.
[TpousBonnas cnoxHod  (ynkuuu. Ilomaeii  guddepenunan. HBapHaHTHOCTH  MOJHOTO
muddepernrana. AHaTUTHYECKUN Tpu3HAK moiaHoro auddepennuana. Juddepermupopanme
(GYHKIMU ONHOW M JBYX INEpPEMEHHBIX, 3a/JaHHOW HesBHO. YacTHbIE MPOU3BOJAHBIE M TIOJHBIC
muddepeHIManbl BHICIIMX TOPSAKOB. TeopemMa O paBEHCTBE CMEUIAHHBIX MPOM3BOAHBIX (s
GyHKIMM JIByX TepeMeHHbIX). JIokampHBIE OSKCTpeMyMbl (DYHKIMM JABYX MEpEMEHHBIX:
HEO0OXO0JMMOE M JOCTaTOYHOE YCJOBHS SKCTpEMyMa. YCIIOBHBIM AKCTpeMyM (METOJl MHOXHUTENEeH
Jlarpanxa). Hanbonbliee n HauMeHbllee 3HaYeHHE (YHKIMU B 3aMKHYTOM oOsiacTh. OCHOBHBIE
noHsaTuss teopun mnonsa. CkamsspHoe nose. IloBepxHoctn M nuHUM ypoBHA. [IpomsBogHas 1o
HaIpaBJICHUIO. ['palMeHT CKAJIAPHOTO MOJISA U ero cBoicTBa. BexkropHoe mnoe. JuBepreHuus mois.
Porop nmosst. CBsA3p Mex Ay rpaIu€HTOM U IPOU3BOJIHON IO HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.



JIBOMHOW HMHTErpayl: ONpPENESICHUE, T€OMETPUUYECKUIM CMBICI, CBOWCTBA. BbIUncCIeHHE JBOMHOTO
WHTErpajga B JEKapTOBOM W moJsApHOM cucteMax koopauHat Wurterpan Ilyaccona. TpoitHoi
MHTETpal: ONPEAEICHUE, TEOMETPUUECKUIM CMBICI, CBOMCTBA. BhIYMCIEHME TPOMHOIO HMHTETpaja.
[IpunosxeHns IBOMHOTO U TPOMHOTO MHTErPAIIOB.

3. KpuBoJsimHelHbIe M MOBEPXHOCTHbIE HHTEIPAJIbI.
KpuBosnHelHblil MHTErpal MO KOOpAMHATaM: OIpejesieHHe, CBOWCTBA, BhluMCieHue. Paborta B
cunoBoMm tmone. Popmyna ['puna. KpuBonuHelHble HHTErpalibl, HE 3aBUCALIME OT MYTH
uHTerpupoBanus. IloTeHmanpHas (QyHKIUSA, TOTeHIHMATbHOE moje. [loHATHEe MOBEPXHOCTHOTO
unterpana. Ilotok BekTropa uepe3 moBepxHocTh. Teopema ["aycca-Octporpaackoro. ®opmyna
Crokca.

4 O0beM yueOHON JUCITUTLIHHBI

Bcero 1 cemectp 2 cemecTp
Bu bl yueOHO# paboTh! 3a4. en./ 3a4. ex./ 3a4. ex./
aK.Jac aK.yac aK.yac
OO0masi Tpy10eMKOCTh JUCHUILTHHBI 10 9/324 5/180 4/144
yueOHOMY IJIAHY
Kounrakthas pa6ora (KP): 4,5/128 2,25/64 2,25/64
Jlekiuu (JIek) 2,25/64 1,125/32 1,125/32
[IpaxTraeckue 3ansatus (I13) 2,25/64 1,125/32 1,125/32
CamocrosTenbHas padora (CP): 3,5/160 1,75/80 1,75/80
Bua xonTpoJin: 136 JK3aMeH- 3aver c
IK3aMeH/3a4eT 1/36 OLIEHKOI
Bcero 1 cemectp 2 cemecTp
Buzpl yueOHO# paboTe! 3a4. en./ 3a4. ex./ 3a4. ex./
acTp.yac acTp.yac acTp.yac
O0masi TpyA0eMKOCTh AVCIHHUIIIHHBI 110 9/243 5/135 4/108
y4eOHOMY IIAHY
KonrakrHasi padora (KP): 4,5/96 2,25/48 2,25/48
Jlexiuu (JIek) 2,25/48 1,125/24 1,125/24
IMpaktuueckue 3ansatust (I13) 2,25/48 1,125/24 1,125/24
CamocrosTeabHas padora (CP): 3,5/120 1,75/60 1,75/60
Bua xonTpoJin: 127 IK3aMeH- 3aver c
IK3aMeH/3a4eT 1/27 OLIEHK O

AHHOTAIUS padoyeil MPporpaMMbl JUCHUIIHHbI
«Andopmaruka» (b1.B.5)

1 Leab0 AuCHMIIMHBI — (POPMUPOBAHHE Yy CTYIEHTOB IPEICTABICHUH O BO3MOXKHOCTSX
UCTIOJIB30BaHUSI  CPEJICTB  BBIYMCIUTEIBHOH TEXHHKH, O3HAKOMJICHHE C COBPEMEHHBIMH
TEXHOJIOTUSIMH cOOpa, 00pabOTKM, XpaHEHHUs M Tepeaadyd MH(OpMAIMH, OBIAJCHUE 0a30BBIMHU
npueMamMH  TPOTPAMMHUPOBAHMS,  YHUCICHHBIMH  METOJaMH W OCHOBHBIMH  IPHUEMaMH
MaTeMaTHYECKOTO MOJICIIUPOBAHUSL.

2 B pe3yabrare u3yYeHHs JUCHUIUVIMHBI OOy4Yyalluiicss 1O MNporpamMmme
0akajiaBpuaTa J0JIKeH:
Obnadamsb CleayONTUMA KOMITETSHIIUSMH:



- TIOHUMAaHHIO COIMAJbHOIN 3HAUYMMOCTH CBOEH Oyayiiell mpodeccuu, 00agaHue BBICOKOU
MOTHBAILMEN K BBIOJHEHUIO ipodeccruoHanbHol aestenbHocTh (OK-4);

- BIAJCHUIO IIMPOKOW oOIIel TOArOTOBKOM (0a30BBIMM 3HAHUSMH) Ul PELICHUS
MIPAKTUYECKUX 3ajiad B 00JacTh HH(OPMALMOHHBIX cucTeM U TexHosoruit (OIIK-1);

- TOHUMAHMIO CYIIHOCTM M 3HaueHUs HHGPOpMAIMM B  Pa3BUTHM COBPEMEHHOIO
nH(OpMaITMOHHOTO OOIIECTBa, COOJIIOJICHHE OCHOBHBIX TpeOoBaHWN K HWHGOPMAIIMOHHON
0e30macHOCTH, B TOM YHCIIE 3alUTa rocyapctBeHHol TaitHbl (OI1K-4);

- CIIOCOOHOCTBIO  HCMOJb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTHMU TOUCKa
MHGOPMALIUU JUIS PEUIeHUs] MOCTABICHHOM 3ajaun, KPUTHUYECKOrO aHajau3a 3Tod MH(pOpMaluu U
000CHOBaHHUS MPUHATHIX Ul U moaxon0B Kk pemenuto (OIIK-5);

- CHOCOOHOCTH BBIOMpAaTh M OLIGHWBATh CIOCOO peanu3aluu MH(OOPMAIMOHHBIX CHUCTEM H
YCTPOMCTB (IIpOrpaMMHO, almapaTHO WM MPOrPaMMHO-AIIapaTHO) JUIsl PElIeHUs] MOCTaBICHHON
3anauu (OI1K-6).

3nams:

- OCHOBHBIE CBEJEHUS O JHUCKPETHBIX CTPYKTYpax, HCIOJIb3YEMbIX B IEPCOHAIBHBIX
KOMIIBIOTEpaXx;

- OCHOBHBIE AJITOPUTMBI TUIIOBBIX YHCIEHHBIX METOI0B PEILIEHUS MAaTEMATUYECKUX 3a/1a4;

- s3bIK IporpamMmupoBanus Cu;

- CTPYKTYpY JIOKQJIbHBIX U TJI00AbHBIX KOMIIBIOTEPHBIX CETEH.

Ymemn:
- cOo37aBaTh PE3E€pPBHBIEC KOIIMH, APXUBBI JAHHBIX U IPOTpamMM;
- HCIOJIB30BaTh SI3bIKM M CHUCTEMbl MPOTPAMMHPOBAHUS Ui pelieHus NpoecCHOHATbHBIX

- paboTaTh ¢ MPOTPAMMHBIMHU CPEICTBAMH OOIIETO HA3HAUCHUS.

Bnaoemy:

- MeTOoJaMHu TIOMCKa ¥ oOMeHa MH(opMalnuel B TIOOATBHBIX U JIOKAIBHBIX KOMITBIOTEPHBIX
CETSIX;

- MpPOrpaMMHBIMHM CpPEICTBaAMH 3allUThl HMHpOpManmuu npu padboTe ¢ KOMIBIOTEPHBIMU
CUCTEMaMH, BKJIIOUasi IPUEMbl aHTUBUPYCHOM 3aILUTHI.

3 Kpartkoe cogep:xkanue JUCUMIIIIHHbI

Mooyne 1. Ilpunyunsi coépemenHOU CMpPYKmMypvl KOMNbIOMEPA, XPAHeHUs U 3aujumol
uHgopmayuu

1.1 AnmnapaTtHo-TexHn4yeckoe oOecmeyenne. CucremHas IulaTa  NEPCOHAIBHOTO
komnbioTepa. CTaHnapTHbIe U nepudepHuiiHble yCTpoiicTBa BBOIa-BbIBOJA. BHYTpEHHSISI M BHEIIHSS
NaMsTh NEPCOHATBHOTO KOMIbIoTepa. COBpEMEHHOE COCTOSIHUE alIapaTHOrO 00ECTIEYeHHUSI.

1.2 KonupoBanune undopmanun. NHdopmanusa: ee BUABI U CIOCOOBI MPEICTABIICHUS.
KonupoBanue undopmaruu. CHCTEMBl CUHUCICHUS. AJITOPUTMBI NEpexoja M3 OJHOW CHUCTEMBI
CUMCIeHHs B Jpyryro. MammHHas apudmerrka (MaHTrcca U nopsiiok). KonnuecTBeHHasi olieHKa
uHpopmanuu. Ypasaenue lllennona.

1.3 Xpanenue u 3amuThl HHpopmanuu. DailoBele cUCTEMBI, (ailiibl, IECKPUITOPHI.
XpaHeHue, apxXUBaToOpbl U CPEACTBA 3alUTHl HHopManuu. [IpuemMbl aHTUBUPYCHOM 3aIIUTHI.

Mooynw 2. Onepayuonnas cucmema Windows u oghuchule npunosicenus

2.1 OcHoBbl padoThl ¢ onepannoHHoi cucremoii Windows. Pabounii cron. daiinosas
cucrema Windows.

2.2 OducHble npujaoKeHuss omnepanuoHHoil cucrembl Windows. OcoGeHHOCTH
onepanuoHHoil cuctembl Windows. OducHble npuiokeHus onepalunoHHON cuctemMbl Windows.
TexcroBsle U rpaduyeckue pegaktopsl. OcodenHoctu padotsl B Excel, Word, Access.

Mooynw 3. Ocnoswl szbika npoepammuposarus Cu

3.1 CranaaptHble THIIBI JaHHBIX. JlanHble. Bunel nanneix. [lepemennsie. Apupmerndyeckue
orepanuy C NepeMeHHbIMU.

3.2 Oneparops! sa3bika. Oneparopsl ycnoBusa. Onepatopsl IMKIa. BBOJ U BEIBOJ JaHHBIX B
porpamme.
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3.3 MaccuBbl 1 pyHKIHH. CUMBOJIBI U CTPOKH.

3.4 CTpykrypsl. cnonszoBanue cTpykTyp. CTpyKTypa IporpaMMBl.

3.5 daiinoBbIx THN AaHHBIX. OTKpeITHE, 3aKpbiTHE (aiinoB. DalIoBBI BBOJ/BBIBOA
nHbOopMaIuu.

Mooynb 4. Hucnennvle memoovl peuieHusi MamemMamuieckux 3a0ay

4.1 MeToabl pelieHUs CHCTEM JIMHEHHBIX ajJredpanyecKuX ypaBHEHUH. AJITOpPUTMBI
MeTon0B: ['aycca u I'aycca-3eitnens.

4.2 Meroabl HMHTEIPUPOBAHMSA. AJTOPUTMBI METOAOB: IPSAMOYTOJIBHHMKA, Tpameuuid Hu
CumMricona.

4.3 Meroabl uHciaeHHOro audpdepeHUMpoBaHusA. AJITOPUTMBI METOJOB OJuiepa,
MOJU(HUIMPOBAHHOTO M YCOBEPLICHCTBOBAHHOTO METOA0OB Oiinepa, Metoma Pynre-Kyrra 4-ro
MopsIKa.

4.4 MeToabl COPTHPOBKHM. ANTOPUTMBI METOJOB IPOCTOrO BbIOOpA, «ITy3BIPHbKaY,
COPTHUPOBKH «PacCUeCKOi», OBICTPOIl COPTUPOBKH.

4.5 MeToa HaMMEeHbIINX KBAAPATOB. AJITOPUTM METO/AA HAUMEHBIINX KBaJIpaToB.

Mooynw 5. bazvl 0anHbix u KomMnvlomepHsle cemu

5.1 TonoJsiorum u apxXuTEeKTYpbI 623 JAHHBIX. MO/IE€IN U TUIIBI JaHHBIX.

5.2 Buabl 1 0c00eHHOCTH KOMNBbIOTEPHBIX ceTeil. CTPyKTypa JOKaJIbHBIX U TJI00aIbHBIX
KOMITBIOTEPHBIX CeTel. ANmapaTHoe U MPorpaMMHOE 00ecriedeHrne KOMITBIOTEPHBIX CETeH.

5.3 UnTepHeT M ero cepBUCchl. MeTo1bI MOMCKa U 0OMeHa nHpopMalrell B INI00ATBHBIX U
KOMIIBIOTEPHBIX CETSAX.

Mooynw 6. Beeoenue 6 szvik npocpammuposarus Cu++

6.1 Beenenue B Cu++. Iloroku. MaccuBbl 1 yka3atenu

6.2 Beenenuie B 00beKTHO-OPHEHTUPOBaHHOE IIporpammupoBanue. Kimaccol

6.3 KoHCTpyKTOpBI, 1ECTPYKTOPBI. MeToab! Kiacca.

6.4 HacnenoBanue, HHKANCYJISAUS, TOTUMOPPU3M.
4 O6bwbeM yueOHOM IOUCLMITIIVHEL

Bcero 1 cemecTp | 2 cemecTp

Bunsl yueOHoI paboTh 3au. | Ak. | 3au. | Ak. | 3au. | AK.
en. | Wac. | en. | Wac. | ed. | Hac.

OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 y4eOHOMY 3 288 4 144 4 144

TJIaHYy
Konrakthas pa6ora (KP): 356 | 128 | 1,78 | 64 | 1,78 | 64
Jlexuuu (Jlek) 1,78 | 64 | 0,89 | 32 | 0,89 | 32
JlabopaTopnsie 3ansatus (J13) 1,78 | 64 | 0,89 | 32 | 0,89 | 32
CamocrositesbHas padora (CP): 4,44 | 160 | 2,22 | 80 | 2,22 | 80
CamocrosiTenbHas IpakTHYecKasi paboTa 222 8 | 1,11 | 40 | 1,11 | 40
CaMocCTOsITeIbHOE U3YyUCHUE TUCIUTIIINHA 299 79,6 L11 39.8 L11 39,8
KoHTakTHas caMOCTOsITeNIbHAs paboTa ’ 0,4 ’ 0,2 ’ 0,2
Bua koHTpoJisi:3aueTsl ¢ OLIEHKOM - - - - - -
Bcero 1 cemecTp | 2 cemecTp
Bunsl yueOHoM paboThl 3au. | AP | 3y, | ACTP | 35y, Actp
| ge, | O | e, | e |

Oo0mast Tpy10eMKOCTb TUCHHMILUIMHBI 10 Y4eOHOMY 8 216 4 108 4 108

IUIAHY

KonTakTHas padora (KP): 356 | 96 | 1,78 | 48 | 1,78 | 48
Jlexruu (JIek) 1,78 | 48 10,89 | 24 | 0,89 | 24
Jlaboparopusie 3anstust (JI3) 1,78 | 48 [ 0,89 ] 24 [ 0,89 | 24
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CamocrositesbHas padora (CP): 4,44 | 120 | 2,22 | 60 | 2,22 | 60

CamocTosiTenpHas IpakTHYecKasi padboTa 2221 60 | 1,11 | 30 | 1,11 | 30

CaMocTosITeNbHOE U3YUYEHUE AUCIUIITINHA 299 59,7 29,85 29,85

KoHTakTHas caMoCTosITeNIbHAst paboTa 0,3 0,15 LI 0,15

Bua konTpoJisi:
3adeTnl ¢ OLEHKOM

AHHOTaNUs Y4eOHOM NPOrpaMMbl JUCHUIIJIMHBI
«®uszuka» (b1.b.6)

- 1 Heap AMCUMIVIMHBI — TMPHOOpETEHUE CTyJIEHTAMH 3HAaHWUN IO OCHOBHBIM pa3ieliaM
(U3HKYM ¥ YMEHHIO TIPUMEHSATH X B JAPYTHX €CTECTBEHHOHAYYHBIX JTUCITUTUINHAX.

2 B pe3yabTare wu3y4YeHHs JAUCHUILUIMHBI O00y4yaloluiicss mo mnporpamme
0akajiaBpuAaTa J0J/IKEH:
Obaadoams CNEeAYOIUMU KOMIIETCHIIUSAMU:

- CIOCOOHOCTh  HCHOJb30BaTh OCHOBHBbIE 3aKOHBI (U3MKM B  MHpodecCHOHATbHON
JeSTeIbHOCTH, TPUMEHSITh METO/Ibl TEOPETUUYECKOTO U IKCIIepUMeHTanbHO uccienoanus. (OI1K-2)

3namo:

- (u3MUecKre OCHOBBI MEXaHHKH, (PU3UKH KOJIEOAHUH U BOJIH, HJIEKTPUUIECTBA M MAarHETU3Ma,
AJIEKTPOTMHAMUKH, CTATHCTUICCKOW (PH3UKU U TEPMOJIMHAMUKH, KBAHTOBOW (DH3UKH;

- CcMBICT (QYyHIAaMEHTAIbHBIX (U3MYECKUX 3aKOHOB, MPHUHIMIIOB U TOCTYJIaTOB; WX
(OPMYJIMPOBKY M TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3MYECKUX SBICHHA C (PyHIAMEHTAIbHBIMH MPUHIUIAMH U
3aKOHaMU (PU3HKHY;

- OCHOBHBIE METO/IbI PEIICHHUs 33/1a4 TI0 OTMMMCAHUIO (PU3NUECKUX SBIICHHIA,

- METOJbI 00pabOTKU PE3yabTATOB (PU3HUECKOTO IKCIIEPUMEHTA.

Ymemo:

- TPUMEHSTH TEOPETHUYECKHE 3HAHHWS M JKCIIEPHUMEHTAILHBIE METOJbl HCCIICAOBAaHUS TPU
pelnieHnu npodeCcCUOHATBHBIX 33/1a4;

- MpPOBOAMUTH PacuéThl, OCYLIECTBIIATH AHAIM3 M HAa OCHOBE 3TOr0 JielaTb OOOCHOBAHHBIE
BBIBO/IBI;

- aHaIM3MPOBATh PE3yNbTAaThl HAOMIOACHUNH W DKCIEPUMEHTOB C MPHUMEHEHHEM OCHOBHBIX
3aKOHOB W MPUHITUIIOB (PU3UKU;

- ONpeNeNaTh XapakTep (QU3NYECKHMX MPOLECCOB IO KOMIUIEKCY JKCHEPUMEHTAIbHON
uH(bOpMaIIMHU TIPU TOMOIIH TpadHKOB, TAOIUI U YPaBHEHHIA,

- MpenCTaBIsATh O00pabOTaHHYIO AKCHEPUMEHTAIbHYI0O M TEOPETHYECKYyI0 HH(OpMalHio B
YCTHOW W MUChMEHHOW (opme, B TOM YHCIE C HUCHOIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA.

Braoemy:
- HaBbIKaMU pabOThI C LIMPOKUM KPYroM pU3NUYEeCcKUX MpHOOPOB U 000pY10BaHUS;
- HaBbIKaMU OOOCHOBAHUS CBOMX CY>KJCHHI U BEIOOpA METO/1a UCCIICIOBAHMS.

3 Kpartkoe cogep:xkanue JUCUMIIIIHHbI

Cemectp 2

Beenenue

[Ipeamer dusuku. Metoasl PU3NUECKOTO HCCICIOBAHUSA: OIBIT, THIOTE3a, IKCIEPUMEHT,
Teopusl.

1. ®u3nueckne 0CHOBLI MEXaHUKH

IIpenmer xuHemaTuku. Ilepemelmienue, ckopocTb, yckopeHue. Kunemarnueckue
XapaKTCPUCTHKU BpallaTCIbHOI'0 ABHXKCHUSA. 3axkonsl HrproTtona. 3akoH BCCMHUPHOI'0 TATOTCHHA.
JIBrKeHMe Tenla epeMeHHON Macchl. 3aKOH BCEMUPHOIO TATOTEHUs. J[BH)KEHUE Tela EPEMEHHOMN
Macchl. YpaBHeHus: Memepckoro. @opmyna [{nonkosckoro. Ynpyruil 1 Heynpyrui yaapsl IaposB.
MoMeHT WHepIMM MaTepualbHOM TOYKM M TBepAOoro Ttena. KuHemarnka TapMOHMUYECKHX
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kosiebanuit. JuddepennuansHoe ypaBHeHHEe rapMOHUYecKuX Konebanuid. [ToHsTHe 0 3aTyXarommx
U BBIHYK/ICHHBIX KosieOaHusX. BoinHoBoe nBrkeHue. BomHbI POJOTIBHBIE U TIONIEPEUHBIE.

2. OCHOBBI MOJICKYJISIDHOH (pM3HKH

DOneMeHTbl TepMOJAMHAMUKU U (u3nueckodl kuHeTHKu. MneanwpHblil ra3. Pacnpenenenue
Bonbiimana u ero oOmedusnueckuil cmbicia. PeanbHblil ra3. YpaBHenue Ban-nep-Baanbca.
Tepmonunamuueckuit Metona B ¢usuke. PaBHOBecHbIe cocTosiHUS. Hawama tepMogmHaAMUKH.
[{uknbl. DHTPONUS M ee CTaTHCTHYecKoe ToyikoBaHHe. SIBneHue mnepenoca. uddyszus. 3axon
®uka. TernonpoBogHocTs. 3akoH Oyphe. BHyTpenHee TpeHue (BsS3kocTh). 3akoH HbroToHa.

3. D1eKTPOCTATHKA U NMOCTOSIHHBIN 3JIeKTPHYECKHH TOK

3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  JIudnexktpuku B
ANEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DuekTpoMarueTusm
3akoH Awmmnepa. 3akoH  buo-Caapa-Jlammaca. Cuna  Jlopenma.  MarneTukw.

DJneKTpOMarHuTHas MHAYKIUS. Y paBHEeHHEe MakcBesuia.

2. Onruka

Wntepdepentms BonH. Audpaxius Bois. [omspuzanus BoaH. TemnoBoe u3inydyeHue. 3aKoH
Kupxroga. I'nnoresa Ilnanka. KBantoBoe 00bscHeHue TemioBoro uznydeHus. dpdext Komnrona.
SAnepnas monens aroma. [loctynarsr bopa. Atom Bonopoaa o bopy.

3. DjieMeHTbl KBAHTOBO (pu3uKku

I'unoresa ne bpois. BonHoBoe ypaBHeHue llpeaunrepa Uit CTallMOHAPHBIX COCTOSIHUM.
Omertel  [ITepHa-I'epmaxa. MHuorosnektponHsrii atom. Oddekt 3eemana. [lpunnun [laymm.
KBaHTOBBIE CTaTHCcTHUECKME pacnpeneneHus boze-OiliHmrelinHa u ®epmu-/lupaka. DOHOHBIL
3akonbl Jlebas m DifHmTelHa. XapaKTEpUCTUKU siipa: 3apsijl, Macca, YHEPIrHsl CBSI3U HYKJIOHOB.
Snepuele peakuuu. PyHIaMEHTAJIbHbIE B3aUMOJEHCTBUS W OCHOBHBIE KJIACCHI DJIEMEHTapHBIX
YacTHL.

Cemectp 4

1. D1eMeHTHI KBAHTOBOM CTATHCTHKH

OneMEeHThl KBAaHTOBOM cTaTUCTUKU. KBaHTOBasi cuctemMa M3 OJMHAKOBBIX yacTHll. [TpuHnnmn
TOKJIECTBEHHOCTH OJIMHAKOBBIX YacTHll. CUMMETPUYHbBIE U HECUMMETPUYHbBIE BOJIHOBbIE (DYHKIIUH,
OIMCHIBAIOLINE COCTOSHUS TOXJIECTBEHHBIX MMKpouacTUll. bo3onsl u Qepmuonsl. [IpuHuunn
[Taynu. KBanTOBBIE cTartncThueckue pacnpeneneHus bosze-OiHmrTeiitna u ®epmu- Jlupaka.
BbIposKIeHHBIN 3JIEKTPOHHBIH ra3 B KpUCTa/UIax (METaJlIb).

2. MeTtaJuibl, IM3J1€KTPUKH U MOJYNIPOBOAHUKHU ¢ TOYKH 3PEHUsI 30HHOI TeOpHH

OHepretudeckue 30HBI: cratuctuka Pepmu-upaka, sHeprus @Pepmu. OIEKTPOH B
MIEPUOIMYECKOM TT0JIe KpucTaiia: A (HEeKTUBHAS Macca dJIeKTpOHa.

3. DeMeHThI (PU3UKH TBEPAOIO TeJia.

®duzuka tBEpHOro Tena (OTT): onpenenenne, CBA3b ¢ APYTUMH AUCIUIUIMHAMH, OOBEKTHI
U3yueHMs, Kpyr pemaeMblx 3agad. CBsS3p ¢ Kpucrauiorpapuei, KpUCTAUIOGU3UKON U
kpuctayuioxumueil. KonnencupopanHnoe cocrosinue. [loaxon k onrcanuto TBEPAIX Tell. CTPyKTypa
KpucTamioB. Cummerpus U (U3NYECKUe CBOMCTBA KPUCTAIIOB. THIBI KPUCTAJUIMYECKUX CTPYKTYP
(obmas xapaktepuctuka). [ImoTHpIe ynakoBku: KyOudeckasl M rekcaroHajiabHasi (Ha KaueCTBEHHOM
ypoBHe). [IoHsATHE 0 CBEpXIIPOBOAUMOCTH (KBAaHTOBBIE NPEACTABIEHUS HA KAUECTBEHHOM YPOBHE).

4 O0beM yueOHOH TUCUMIIINHBI

Bcero 2 cemecTp | 3 cemecTp 4 cemecTp
Bub1 yue6Hoi paboTsI 3ay. ej./ 3ay4. ex./ 3ay4. ej./ 3ay. ex./
aK.gac aK.yac aK.gac aK.gac
Oomast TPY10eMKOCTh
AHCHUIIMHBI 0 Y4eOHOMY 11/396 4/144 5/180 2/72
TJIAHY
KonrakTHas pabora (KP): 4.45/160 1,33/48 2,22/80 0,89/32
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Jlexuuu (JIek) 1,78/64 0,445/16 0,89/32 0,445/16
JlaGoparopubie 3ausitus (J1ab) 0,89/32 | 0,445/16 | 0,445/16 0/0
IIpakTrueckue 3aHATHA 1.78/64 0.445/16 0.89/32 0,445/16
(H3) b 9 b
CamocTrosiTeibHas padoTa
(CP): 4,56/164 1,67/60 1.78/64 1.11/40
Bux xonrTpoJs: 272 JK3aMeH- | JK3aMeH- 3ader
IK3aMeH/3a4ueT 1/36 1/36
Bcero 2 cemectp | 3 cemectp | 4 cemecTp
Bujipr yueOHoit paboThI 3a4.en./ | 3au.en/ | 3ad.en/ | 3ad. en./
acTp.yac | acrp.yac | acTp.yac | acrtp.yac
Oomas TPYAOEMKOCTH
JAUCIHHUIUITHHBI 110 Y4eOHOMY 11/297 4/108 5/135 2/54
TUIAHY
KonrakrHnast paGora (KP): 4.45/120 | 1,33/36 2,22/60 0,89/24
Jlexuun (Jlek) 1,78/48 0,445/12 0,89/24 0,445/12
JlaGoparopusie 3ansaTust (J1ab) 0,89/24 0,445/12 0,445/12 0/0
[IpakTuyeckue 3aHATHS 1.78/48 0.445/12 0.89/24 0,445/12
(H3) b b b
CamocrosiTeqibHasi padoTa
(CP): 4,56/123 1,67/45 1.78/48 1.11/30
Bux xonrTpoJs: 2/54 JK3aMeH- | DK3aMeH- 3auer
IK3aMeH/3a4yeT 1/27 1/27

AHHOTAUMS Y4eOHOH MPOrpaMmMbl JUCUMIIIMHbBI
«O0mas n Heoprannuyeckas xumus» (b1.6.7)

1 Heap aucuMIUIMHBI — (GOPMUPOBAHUE Y CTYJIEHTOB IEJIOCTHOTO €CTECTBEHHOHAYYHOTO
MUpPOBO33peHus. ONMupasch Ha MOJYYCHHBIC B CPEIHEH INKOJICE XMMUYECKUE 3HAHHS, MPOrpaMma
MpeaycCMaTpUBaeT JajdbHEHIIIee YITyOJIeHIHEe COBPEMEHHBIX MPEICTABIICHUN B 00JIACTH XUMUM.

2 B pe3yabrare wu3yuyeHHsI AUCHUIUIMHBI O0yYalOIIMWiicsi MO TporpaMmme
0akajiaBpuAaTa J0J/IKeH:

Obaadoams CIEAYOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTHIO HCIIOJB30BaTh OCHOBHEIC 3aKOHBI CCTCCTBCHHOHAYYHBIX OUCHHUILIMH B

npodecCUOHAIBHON  JeSITENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajau3a |
MOJIETTMPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2).
3nams:

- DJJIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYI,;
- OCHOBBI TEOPUM XHMHUYECKOW CBSA3U B COCIMHEHUSX Pa3HbIX TUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;
- OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX TNIPOLIECCOB M XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,
- METOJbl ONHUCAHUS XUMUYECKUX PABHOBECUI B pACTBOPAX JIEKTPOJIUTOB,
- CTPOEHHE U CBOWMCTBA KOOPAMHAIIMOHHBIX COCIUHEHHMI.
Ymems:
- BBINOJHATH OCHOBHBIE XHMHUYECKHE OIEpaluH, ONPEAeisaTh TEPMOAMHAMHUYECKUE
XapaKkTepPUCTUKH XUMUYECKUX PEAKLIUNA U PABHOBECHBIE KOHLIEHTPALIMHU BEILIECTB;
- HCIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHBIC JTAHHBIC
JUTSI pelieHus Mpo(ecCHOHANBHBIX 3a]1a4;
- TMPOTHO3MPOBATH BIUSHHUE PA3INYHBIX (DAKTOPOB HA PAaBHOBECHE B XUMUUYECKUX PEAKITUAX;
Braoems:
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- TEOPETHUYECKUMHU METOJIaMU OMHUCAHUSI CBOMCTB MPOCTHIX M CIOKHBIX BEIECTB HAa OCHOBE
AJIEKTPOHHOTO CTPOEHUA WX AaTOMOB M TIOJIOKEHHS B TEPHOJUYECKON CHUCTEME XUMHUYECKUX
JJIEMEHTOB.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI

CtpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.
BonHoBBIE CBOICTBA MarepuaibHBIX 00BEKTOB. CoBpeMeHHas (POPMYyIHPOBKA MEPHOIAIECKOTO
3akoHa. lleproauyeckas cucrema M €€ CBsI3b CO CTPOCHHEM aTOMOB. 3aIllOJHEHHE 3JIEKTPOHHBIX
CJI0E€B W 000JIOYEK aTOMOB B mepuoauueckou cucteme siemeHtoB [[.JM. MenneneeBa. CteneHu
OKHCTIeHUsl. BakHellne OKHCIUTEIM M BOCCTAHOBUTENM. BakHeilline cxembl NpeBpallCHUs
BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHUX.

XuMHuueckasi CBA3b U CTPOECHUE MOJIEKYL.
KoBaneHTHast CBsi3b, OCHOBHBIE IMOJOXXEHUS METOJA BAJICHTHBIX CBA3EH. PaccMoTpeHue cxem
MEPEeKPBIBAaHUSI aTOMHBIX OpOUTaneil mpu oOpa3oBaHUU CBsA3eil B Mosiekyiax. OOmmue cBeleHus: o
KOMIUIEKCHBIX COCJUHEHMSX, HX CTpoeHHe. MEXMOJIeKyJIsipHasi W BHYTPHUMOJICKYJISIpHAs
BOJIOpO/HAs CBs3b. IOHHAsI CBSI3b KaK MPEEIbHBINA Cydail KOBAJICHTHOM CBS3H.

DHepreTuka peakliuii 1 XMMAYECKOe PaBHOBECHE.
[TonsiTHE O XUMHYECKOH TEepMOJWHAMHUKE, TEPMOJMHAMUYECKHE (DYHKIIMU  COCTOSHHS
(xapakTepuctuueckre (QyHKIMHN). XUMUYECKoe paBHOBecue. VIcTHHHOE M KaxKyllleecsi paBHOBECHSI.
KoHcTanTa XuMHYeCKOro paBHOBECHS.

PaBHOBecHs B pacTBOpax
[Tporeccrl, COMPOBOXKIAIONINE O0pa30BaHUE KUAKHUX HCTUHHBIX PACTBOPOB HEIJICKTPOIUTOB U
AIEKTPOJIUTOB. ACCOMUPOBAHHBIE U HEACCOLMUPOBAHHBIE AIEKTPOIUTHL. CTENEeHb AMCCOLHALNH.
Koncranrta pauccoumanuu. PaBHOBecre B CHCTEME, COCTOSIIIEM W3 HACBIIIEHHOTO pPacTBOpa
MaJOpacTBOPUMOTO 3JIEKTPOJIMTA M €ro KpUCTauIoB. PaBHOBecME B pacTBOpax KOMIUIEKCHBIX
coequHeHuil. PaBHOBecHE nuccolanvy BOAbl, HOHHOE MPOU3BEAEHNUE BOJBI U €TI0 3aBUCUMOCTb OT
temriepatypsl. Hlkama pH. I'maponus coneil.

4 O0beM yueOHOM JUCUMIITIHHBI

N 1 cemectp
B yue6HoH paGoTe! B 3au4. en. B akaj. gacax

O0mas Tpy10eMKOCTh THCIUIIIMHBI 4 144
10 y4eGHOMY IIaHy
KonTaktHas padora (KP): 1,78 64
Jlexmuu (Jlek) 0,89 32
[Ipaktuueckue 3anstus (I13) 0,89 32
JlaGopaTtophbie padoTsI (JIP)
CamocrositeabHasi padora (CP) 1,22 44
CamocTosTeIbHOE U3YUCHHE 1.22 44
pa3aenioB AUCHUILIMHBI

Bujx KOHTpOJS: IK3aMeH 1 36

. 1 cemecTp
Buiter yueonoii paboter B 3au. en. B actponom. yacax

O0mas Tpy10eMKOCTb JHCIHIIIMHBI 4 108
10 Y4e0HOMY IJIaHy
KonrakTHas padora (KP): 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (I13) 0,89 24
Jlaboparopubie paboTsl (JIP)
CamocrositeibHas padora (CP) 1,22 33
CaMocCTOsTeIbHOE U3ydeHUE 1,22 33
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pa3l[€JIOB JUCIHUTIIIINHBI
Bua koHTpOJISI: SK3aMeH 1 27

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHUIJIMHBI
«Nudopmannonnsie Trexnoaorun» (b1.b.8)

1 Heap aucuMmiuHbl — (HOPMUPOBAHHME CHCTEMAaTU3MPOBAHHBIX 3HAHUNH B 00JacTH
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA.

2 B pe3yabTrare u3yYeHHs AUCHHUINVIMHBI O0y4YalOIIMiics 1O Mporpamme
0akajlaBpuAaTa J0J/IKEH:

Obaadoams CNEeAYOIUMU KOMIIETCHIIUSAMU:

- TOHHMMAaHHMEM COITMAJIBLHOW 3HAYMMOCTH CBOEW Oymymiei mpodeccuu, o0nagaHne BBICOKON
MOTHUBAIMEN K BBIMOJIHEHHIO NpodeccroHanbHoi AesrenbHocTr (OK-4)

- BJQJCHHEM IIHUPOKOW oOme mnoAroroBkoil (0a30BBIMU 3HAHUSAMHU) JUISL  PELLIECHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHDOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- CIOCOOHOCTBIO  HCMOJb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTMU IOUCKa
MHGOPMALIUU JUIS PEUICHUs] MOCTABICHHOM 3ajaun, KPUTHUYECKOrO aHajau3a 3Tod MH(pOpMalu U
000CHOBaHUS MPHUHATHIX Ul U Moaxoa0B K pemeHuto (OIIK-5);

- CHOCOOHOCTBIO BBHIOMpATh M OLIEHUBATh CHOCOO peann3aluud WH(POPMAIMOHHBIX CHCTEM U
YCTPOMCTB (MMPOrpaMMHO-, aNlapaTHO- WIK MPOrPaMMHO-AINIAapaTHO-) 7Sl PELICHHs TOCTaBJICHHON
3anaun (OIIK-6).

3namo:

- CuHrakcuc sA3bIKa IPOrPaMMHUPOBAHHUSA  BBICOKOTO  YpOBHS; OCHOBHBIE  IPHUEMBI
IPOrpaMMHUPOBAHUS.

Ymemo:

- CTpyKTypHpOBaTh KOJ| IPOrPaMMbl; OCYIIECTBIISATE OOMEH JaHHBIMH MEX]y MPOrpaMMoOi U
daitnamu; paboTaTh C pa3zIMYHBIMU TUNAMM JaHHBIX; HCIIOJIb30BaTh OMOMMOTEUHBIE (DYHKIMH;
MIPOU3BOJIUTH OTJIAJIKY IPOTPaMMBbI U IEpPEeXBaT OLUIHOOK.

Bnaoemy:

- 0a30BBIMU ITPUEMAMHU OTJIAJKU U TPACCUPOBKU MIPOTPaMM B Cpejie pa3pabOTKH.

- HaBBIKAMH TPOTPAaMMHPOBAHUS TNPUKIATHBIX 3a7ad OOpabOTKM pa3iIMyHBIX BHJOB
nH(GOpPMaIlMKU Ha SI3bIKE BBICOKOTO YPOBHSL.

3 Kparkoe conepxxanue 1M CUMILIAHBI

Beenenue.

Hemn u 3amaum kypca. CrpykTypa wuznaraeMoro Marepuana. OCHOBHbBIE TOHSTHS,
onpezeneHusi, TepMuHONOrus. OCOOEHHOCTH JHUIIEH3UPOBAHUS HCIIOJIb3YEMOTO IMPOrPaMMHOTO
o0ecreyeHusl.

Mooynw 1.

Cpenpl mporpaMMmupoBanud. llpuHiunel oTnanku koxa mnporpamMmbl. CHHTakcuc sA3bIKa
nporpammupoBanus. CripaBounasi cuctema. baszoBbie THIBI JaHHBIX. OCHOBBI Pa0OTHI C YUUCIOBBIMU
Y CTPOKOBBIMU THUIIaMH JJaHHBIX. DopMaTHpoBaHKE CTPOK.

Mooynw 2.

CtpykTypa koma mporpammbl. Bcrpoennsle omepatopsl M (yHkiuu. Ilonb3oBarenbckue
(GYHKIIMM 1 OCHOBBI (DYHKIIMOHAIBHOTO MporpaMMupoBanus. Paitnel. [lepexsart ommooK.

4 O0bem yueOHOH TUCHHUIIIMHBI

Ob6beMm
Buzst yuebHoi paboThl B 3auérHbix B akanemunueckux
eIMHUIAX yacax
O0uas TpyA10eMKOCTb 1M CHMILTHHBI 3 108
10 y4eOHOMY ILIAHY
Konrakthas pa6ora (KP): 1,33 48
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O0BeM

Bunbl yue6HOM paboThI B 3auérHbIX B akagemuueckux
eIMHUIAX yacax
Jlexuuu (Jlek.) 0,44 16
[Tpaktnueckue 3anstus (I13) — —
JlabopaTopus (J1ab.) 0,89 32
CamocrositesnbHas padora (CP): 1,67 60
Bua kouTposisi:  3ader ¢ oueHKO

O06Bem
Buibl yueOHON paboTsI B 3auérHbIX B actponom. yacax
eIMHUIAX

OO0mas Tpy10eMKOCTb JMCIUIITUHBI 3 81
10 y4eOHOMY ILUIAHY

KonTakTHas padora (KP): 1,33 36
Jlexuu (Jlek.) 0,44 12
[Tpaktrueckue 3ansatus (113) — —
Jlaboparopus (J1a6.) 0,89 24
CamocrositesbHas padora (CP): 1,67 45

Bua konTpossi:  3auyer ¢ OLEHKOM

AHHOTAUMS Y4eOHOH MPOrpaMmMbl THUCUHUIIIIMHbBI
«IIporpamMupoBaHue HA HU3KOYPOBHeBbIX s13bIkax» (b1.5.9)
1 Heap AUCHUILUIMHBI — M3YyYEHHE TEXHOJOTUH MPOrpaMMHUpPOBAHUS HA SI3bIKAX HU3KOTO
YPOBHS M 3HAKOMCTBO C OCHOBaMHU CUCTEMHOTO MTPOTrPaMMHUPOBAHHUS..
2 B pe3yabrare u3yYeHHMs UCHUIUVIMHBI OOy4YyallIWiicss MO MNporpamMmme
0akaJlaBpuAaTAa 10JKeH:
Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- CIOOCOOHOCTh HMHCTANIMPOBATh MPOTpaMMHOE W  ammapaTHoOe oOecmedeHue st
nH()OPMAITMOHHBIX U aBTOMaTU3upoBaHHbIX cucteM (OIIK-1);

- CIOCOOHOCTh BBIOMPATh W OLIEHWBATH CIOCOO peanu3alud WHPOPMAIMOHHBIX CUCTEM U
YCTPOMCTB (MMPOrpaMMHO-, alllapaTHO- WK MIPOrPaMMHO-AMNIAPaTHO-) JUIsl pelIeHHs TTOCTaBICHHON
3anauu (OIIK-6);

3nams:

- METOJIOJIOTUM Pa3padOTKH CUCTEMHBIX TMPHUIOKECHUN, AapXUTEKTypy KOMIBIOTEpa U

OIEpalOHHONW CHCTEMBI
Ymemn:

- co3daBaTh U MOIM(MUUIMPOBATH MPOrpaMMbl Ha S3bIKaX HU3KOTO YpPOBHS, MCCIENI0BATh

IIPOrPaMMHBIN KOJ
Braoems:
- HaBBIKaMHU POTPAMMUPOBAHUS HA S3bIKE acceMmOep

3 Kparkoe comepxxanue 1M CUUILITUHBI

Mooynw 1. «Apxumexmypa npoyeccopay

1.1. Apudmernueckue peructpel. Perumctp ¢uaroB. VYkazarenp komanz. CerMeHTHbBIE
peructpsl. PexxumMel anpecanuu.

1.2. 32 u 64 pa3psaHble IpOLECCOPBI

1.2. HWcnonp3oBanue ommamunka OllyDbg HWcnonb3oBanue musaccembnepa, HEX
PENAKTOPBI.

Mooynw 2. «3eixa Accembnepy

2.1. Ocobennoctu s3pika AccemOuiep. Komanael. IlceBmoomeparopel. Metku. Ilporecc

17



KOMIIUWJIAIIMH, KOMIIOHOBKH, OTJIaJKH. Haznauenwue s3bika acceM6J1ep B COBPCMCHHBIX YCJIOBUAX

2.2. «CtpyKTypa nporpamMmmsl Ha si3bike AccemOnep»

Mogenu namsTH. CerMeHThI KOoJa, AaHHbIX, CTCKaA. I[I/IHE[MI/I‘-IGCKaH naMsThb.

2.3. «ApudmeTruecKkue u JIOTHIECKUE OTIePaIIUN»

bazoBrie Oorcpanuu. [ToGutoBbIE Oorcpanunu. Onepaunn C IICPCHOCOM. OHGp&TOp CpaBHCHHA.

2.4. «llepenava yrpaBiaeHUs B IPOrpaMMe»

besycnoubli nepexoa. OnepaTopsl ycloBHOro nepexona. Llukibl. Be130BEI OAIpOrpaMM.

[IpepsiBanms
2.5. MHOrOMO1yJIbHBIE IPUIIOKEHUS
Mooy 3. «HUumepgetic API»

3.1. BeoBbl (ynkimit. Cornamenus o nepenauu napamerpoB. HabGopsl ¢yHkuus win32

Api. 3.2. Pazpabotka dll-OnbnnoTtexk.

3.3. OKoHHBIEC IPUIIOKEHHUS, 3ar0JIOBOYHbIE (PaliiIbl U 1a0IOHBI

4 O0beM yueOHOH TUCHHUIIMHBI

Bunet yueGHoI paboTh i;:;ey::;x B axazew.
Jacax
O01mas TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 4 144
Konrakthas pa6ora (KP): 1,7 64
Jlexuuu (Jlek) 0,88 32
JlabopaTopHbie pabOThI 0,88 32
CamocrositesibHas padora (CP): 2,2 80
CaMOCTOSITETbHOE N3YUYECHHE Pa3/IeTI0B 2,2 80
Bua koHTpOJISI: 3a4eT
Bunet yueGHOI paboTh i;?;f;{;x B actpotiom.
Jacax
O01as TpyA10eMKOCTb JMCHMILUIMHBI 0 Y4eOHOMY IJIAHY 4 108
KonraktHas patora (KP): 1,7 48
Jlexumu (Jlek) 0,88 24
JlaGopaTopHbIie pabOThI 0,88 24
CamocrositesqbHasi padora (CP): 2,2 60
CamocTosITeIbHOE M3YUCHUE Pa3IeTIOB 2,2 60

Bujx kKOHTpOJIS: 3aUeT

AHHOTAUMS Y4eOHOH MPOrpaMMbl JUCUMIIIMHbBI

«ba3bl nannbix» (b1.6.10)

1 Heab AuCHMIUIMHBI — TEOPETHYECKAs M IPAKTUYECKas MOATOTOBKA CTYJEHTOB B 00JacTu
TEXHOJIOTUH 0a3 MaHHbBIX. 3a7auydl U3yYCHHs TUCHUIUIMHBI CBOAMTCS K OBJIAJICHUIO TEXHOJOTHSIMHU
XpaHEHus, JOCTyIa U MAaHUITYJIMPOBAHUSI TaHHBIMH B HH()OPMALIMOHHBIX CHUCTEMAaX.
o nporpamme

2 B pe3yabTarte
0akajiaBpUAaTa J0J/IKEH:

H3y4YeHUsT AUCHHUIIJIHHBI

o0yuaruumiicst

18



Obaadams CIEeAyOIUMU KOMIIETCHIIUSAMU:

- TOHHMMAaHHMEM COIMAJIBLHOW 3HAYMMOCTH CBOEW Oymymiei mpodeccuu, o0ragaHne BBICOKON
MOTHUBAIMEH K BBIMOJIHEHUIO podeccruonanbHoi aesrenbHoctu (OK-4);

- BJQJICHHEM IIHUPOKOW oOme mnoAroroBkoil (0a30BBIMU 3HAHUSMHU) JUISL  PELLECHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHYOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- TOHMMAaHHEM CYIIHOCTM U 3HadeHus UHPOpMaluud B Pa3BUTUU COBPEMEHHOTO
MHPOPMALIMOHHOTO 00IIecTBa, COONIOIEHUE OCHOBHBIX TpeOOBaHMM K HH(POPMALMOHHON
0€e30MacHOCTH, B TOM YHCIIE 3aluTe rocyaapcTBeHHon TaitHbl (OI1K-4);

- CHOCOOHOCTBIO HCMOJIB30BAaTh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTUM  IIOMCKA
nHbOpMallMU NI pelIeHUs MOCTaBIEHHOW 3ajjaud, KPUTUYECKOTo aHajiu3a 3TOoM mHpopMauuud u
000CHOBaHUS MPUHATHIX UAeH U Moaxo0B K pemenuto (OIIK-5);

3namo:

- OCHOBHBIE MTOJIO’KEHHSI TEOPHH 0a3 NaHHBIX, XPAaHUJIHIL TaHHBIX;

- KOHUENTyalbHbIE, JIOTUYECKUE U PU3NUYECKUE MOJIeNIN JaHHbIX;

Ymemo:

- pa3pabaThiBaTh  HHQOPMAIIMOHHO-IOTUYECKYI0,  (YHKIMOHAIbHYIO UM  OOBEKTHO-
OPHEHTHUPOBAHHYI0 MOJEIM HH()OPMAIMOHHONW CHUCTEMbI, MOJEIN JaHHBIX HH(OPMAIIMOHHBIX
CHUCTEM;

- CO3J1aBaTh U NPUMEHSTh 0a3bl JaHHBIX JUI ONIEPUPOBAHUS JAHHBIMU MPEIMETHON 00JIaCTH;

Braoemy:

- METO/IaMU U CPEJCTBAMHU NPECTABICHUS JAHHBIX MPEIMETHOM 00acTu B 6a3ax TaHHbIX,

- sA3bIKAMHU yTPABICHUS TaHHBIMH.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Beenenue. OcHoBHbIe onpenenenus. banku u 0a3bl JaHHBIX: KilaccUUKalKs, apXUTEKTypa,
COCTaB.

Wndopmanus, nanusie v 3HaHust. Cuctembl 00paboTKH AaHHBIX. TpaauinoHHble (aiaoBbIe
cucrembl. baza nanneix(b/]) u cucrema ympasinenus 6azamu ganHbix (CYBJ). @yakinuun CYB/.
bankn mamabix(bu]l). Knaccudukanms wu cocraB buJl. TpexypoBueBas apxutektypa bn/l.
TpeboBanus k OaHKaM JaHHBIX U MOKa3zaTenu 3(pQeKTuBHOCTH.

Mooy 1. Mooenu oanHblx u npoekmuposanue 6a3 OaHHbIX

1.1 Moaenu naHHbIX. OOBEKTHBIE MOJENM JAHHBIX: MOJEIb THUIA «CYIIHOCTh — CBS3bY,
ceMaHTHUYeCKass MOJIeJb, (PYHKIIMOHATbHAS MOJIENb, OO BEKTHO-OPUEHTUPOBAHHAS MOeNb. Moenu
Ha OCHOBE 3alMCEN: ceTeBas U Hepapxudeckas MOJIENIN AAHHBIX, PEISLUOHHAs MOJEb JIaHHBIX.
KonnenryansHoe monenupoBanue. @u3ndeckue MOJEIN JaHHbBIX.

1.2 PensumonHas Mojenb JaHHbIX. OCHOBBI pENSUUOHHON anreOpsl. PensiuonHoe
ucumncienue. Mcaucnenne otHomeHuid. OCHOBHBIC OTEPAIMHA HAJl OTHOIICHUSIMHU: OOBEIWHEHUE,
pa3HOCTb, JEKAPTOBO MPOU3BEACHUE, TPOEKIINS U CEJIEKIIMS.

1.3 Meronosorud NPOEKTUPOBAHUS PENSUUOHHBIX 0a3 naHHBIX. [IpoexTHpoBaHue
CTPYKTYphI 0a3 naHHbIX. [TogX0abI «OT mpeaAMeTHON 00IacTi» U «OT 3amnpocay. MHdomoruueckoe
MojenupoBaHue. Jlatanornueckas Mojaens 6a3bl JaHHBIX. OnpeeneHne coctaBa HHPOPMAITMOHHOM
6a3el u BeIOOp CYBJl. Hopmanuzaius otHomieHuid. DyHKIMOHATbHAS 3aBUCUMOCTH JaHHBIX.
Anomanuu Moaudukanuy JaHHbIX. Jlekomno3unus oTHomeHuid. HopmanbHbie GOopMBI.

1.4 ®dusnueckas opraHuzanus JaHHbIX. PailioBbIe CTPYKTYPHI U XpaHEHUs] HHPOPMAaLUU
B 0Oa3ax maHHbIX. WHnekcHble Qaitnbl. MHBepTHpoBaHHBIE criuckd. becdaiinoBas opraHuzanus
XpaHEHUs JaHHbIX. DKCTEHTHl U CTpaHULbl. butoBble cTpaHuipl. CTpyKTypa XpaHEHUs JaHHbBIX B
CYB/I.

Mooyns 2. ¥Ynpasnenue danHviMu 6 6a3ax OAGHHbIX

2.1 S3bIku ynpaBieHUs JaHHBIMU. BBeieHre B A3bIK CTPYKTYpPHPOBaHHBIX 3ampocoB (SQL —
Structured Query Language). Hasnauenue, uctopuss u cranmapthl s3bika SQL. 3ammcs SQL-
oneparopoB. OcHOBHbIE KoOHIENMU auHamudeckoro SQL. Buempenme SQL-omepaTtopoB B
IIPUKJIAIHBIE TPOIPAMMBI.
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2.2 I3k ompenesneHus AaHHBIX. VaeHTUUKATOpbI s3bika. Tumbl gaHHbIX. OnepaTopsl
S3bIKa

2.3 SI3bIK MaHUIYJIMPOBAHUS TAHHBIMU

OcHoBHBIE onepatopsl sA3bIKa. [IpocTeie 3ampockl. COpTUpOBKa pe3ysIbTaToB. Beraucnsemsele
¢yukuuu.  I'pynnupoBanue — pesynstatoB.  [lomzampocsl.  MHoOrorabiauuHble — 3ampoChl.
KoMmOuHupoBanue pe3ynapTupyOmmx Ta0nui. V3MeHeHue coaepKMMOro 0as3bl  JIaHHBIX.
[IpencraBnenus.

2.4 AnmunHucTtpupoBaHue 6a3 naHHbIX. [IpenocraBneHue NpUBHIIETHHA MOJIb30BATEISM.
ObecnieueHre 1ENOCTHOCTH JaHHbIX. OOs3aTenpHble JMaHHbIE. OrpaHuyeHHs s JIOMEHOB.
[enoctHocTh cymHocTel. CcpuloyHas 1ENOCTHOCTh. VMcmonp3oBaHue TpaH3akuui. Tpurrepsl u
XpaHUMBIE TPOLEAYPBI.

Mooy 3. Cospemennvie mexHoio2UU XpaneHus u 0opabomrku OaHHbIX

3.1 TexHONOTMM aHAIUTHYECKOW OOpPAaOOTKM W XpAHWIHUIL JIAHHBIX. AHAIUTHYECKas
0o0paboTKa JaHHBIX. ApPXUTEKTypa, TEXHOJIOTMM M WHCTPYMEHTbl XPAHWJIMIL JIaHHBIX.
Mmuoromepnass OLAP-texHonorus. Butpunel 1aHHBIX.

3.2. Tenmenuuu pa3BUTHA TeXHOJOTMH ©Oa3 maHHBIX. [locTpensmuoHHble  0a3bI
nanHbIX.0030p coBpemenHbix CVYBJI. Pacmpenenennble, OObEKTHBIE, OOBEKTHO-PENSIHOHHBIC
CYB/Jl. ®yukmuun u apxutekrypa pacnpeneineHHbix CYBJl. OcHoBHBIE KOHIENMIUH OOBEKTHO-
OPUEHTHUPOBAHHOTO MOAX0/1A.

4 O0beM yueOHOH THCHHUIIMHBI

B 3aueTHEBIX B akazem.
Bunbl yueOHOI paboThl €AMHULIAX Jacax
O01as TpyA10eMKOCTb JMCHMILUIMHBI 0 Y4eOHOMY IUIAHY 4 144
KonraktHas patora (KP): 1,78 64
Jlexuuu (Jlek) 0,89 32
JlaGopaTopHbIe pabOThI 0,89 32
CamocrositesqbHasi padora (CP): 2,22 80
CaMoCTOSITETFHO U3YUYEHHUE PA3/IeTIOB AUCIIUILUIMHBI 2,22 80

Buj KOHTPOJIsi: 3a4€eT C OIEHKOM - -

B 3auernbix | B actponom.

Bupl yueGHOM paboThl eIUHUIIAX gacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY IUIAHY 4 144
KonTakTHas padora (KP): 1,78 64
Jlexmuu (Jlek) 0,89 32
JlaGopaTopHbIie pabOTHI 0,89 32
CamocrositesibHast padora (CP): 2,22 80
CamocTosITeIbHO U3YUYEHHUE Pa3/IeJI0B AUCIIUILUIMHbI 2,22 80

Buja koHTpOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTAUMS Y4eOHOH MPOrpaMMbl THUCUMIIIIMHbBI
«Texnosuorun odpadorkn napopmanum» (b1.6.11)
1 Heab aucuumianHbl — 0a30Basg TeOpeTUYECKasi U MPAaKTUYECKask MOATOTOBKA CTYJIEHTOB K
paboTe ¢ TeKCTOBOH, YMCIOBOI U MyJIbTUMEANHHON HHPOpMAaLIKEH.
2 B pe3yabrare u3yYeHHMs UCHUIUVIMHBI OOy4YyallIuiicss MO MNporpamMmme
0akaIaBpUATA J0JIKEH:
Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:
- BIAQJICHUEM IIUPOKOW OOIIe MOAroTOBKOM (0a30BBIMU 3HAHUSAMHU) JUISL  PEIICHUS
MPaKTUYECKHX 3a/1ad B 00sacT HHDOpMAIMOHHBIX cucTeM U TexHojorui (OITK-1).
3nams:
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- OCHOBHbIE BHUJAbl U TNPOIEAYphl 0OpabOTKM YMCIOBOW, TEKCTOBOM M Tpaduueckont
uHpopManuu, GopMaThl MpencTaBieHUs dToH wHGopManuu. Moaenr U METOIbI PEIICHUs 3a/1ad
00paboTku nHbOopMaIuu (TeHepalys 0TYETOB, aHAIN3 IaHHBIX, 00pa0oTKa M300paKEHUH U T.11.);

Ymemy:

- OCYIIECTBIISATh MaTeMaTHYECKyI0 M HMH(OPMAIIMOHHYIO TOCTAaHOBKY 3ajad 1o oOpaloTke
nH(pOpMalnK, UCTIOIb30BaTh TUIIOBBIE AITOPUTMBI U TPUEMBI 00paOOTKH HHPOPMAIIHH;

Bnaoemy:

- WHCTPYMEHTAJIbHBIMH CpPEJCTBAMH W TEXHOJOTHSIMH aHaim3a U 00padOTKHM HH(pOpMAIH
pa3IMuYHBIX TUHOB B peaakTope MS Word, snekTponnsix Tabnunax MS Excel, n ux ananorax.

3 Kparkoe conepxxanue M CUUILINHBI

Bsegnenue.

e w 3amaum kxypca. CrpykTypa wu3maraeMoro wmarepuana. OCHOBHBIC ITOHSTHS,
ornpeneneHusi, TepMHHOIOTUsA. OCOOCHHOCTH JIHMIIEH3UPOBAHHS HCIIOJIB3YEMOIr0 IMPOrPaMMHOTO
obecrieyeHus.

Mooyns 1.

OO6paboTka YHUCIOBOM HMHPOpPMAIMK C MCIOJNb30BAHUEM HMHCTPYMEHTOB JIJIEKTPOHHBIX
tabmuy MS Excel. [Ipaktndeckoe ucnonb3oBanue GopMyIl U MIOCTPOECHUE AUArpaMM MpH PeIeHUN
TUTIOBBIX 33/1a4 BBIYHMCIMTEIBHON MaTeMaTHUKW (pEIIeHHe HENWHEHHBIX ypaBHEHHH, YUCICHHOE
UHTETpUpOBaHuE U TuddepeHIrpoBaHne, OJHOMEPHAS ONTHMH3AIIMS | T.11.)

Mooynwb 2.

ABTOMaTH3aIMs pabOThl ¢ TEKCTOBBIMH JIOKYyMEHTAMU C HMCIIOJIB30BAaHUEM BO3MO>KHOCTBIO
penakropa MS Word. Bximrouaer B cebst paboTy ¢ TEpEeKpPECTHBIMH CCHUJIKAMH, CHOCKAMHU,
OTJIaBJICHHEM, aBTOMAaTHYECKOW HyMepallueil puCyHKOB, TAOJIUIl U TIPOYUX DJIEMEHTOB JOKYMEHTA.

Mooynwb 3.

OOme TOHATUS O pPACTPOBOW U BEKTOpPHOM rpaduxe. Popmarel U 0COOEHHOCTH
npeactaBieHus Tpaduueckorr wuHPopManmu. WX gocromHCTBA W HemocTatku. [Ipumepsl
WCTIONB30BaHUSl TpapUUEeCKUX PEJaKTOpPOB JUIsl 0a30BBIX 3a/lad PENaKTHUPOBAHMS TpadUuecKux
JIOKYMEHTOB.

4 O0beM yueOHOHN AUCITUILUIMHBI

O6beMm
Bunst yueOHOI paboThI B 3a4éTHBIX B
eAMHUIIAX aKaJIeMHUYECKHIX
qyacax

OO0wmas Tpy10eMKOCTb JMCHUILIUHBI 110 y4eOHOMY 3 108
IUIAHY
Konrakthas pa6ora (KP): 1,33 48
Jlexiuu (JIek.) 0,44 16
JlabopaTopus (JI1ab.) 0,89 32
CamocrositesnbHas padora (CP): 1,67 60
Pacuérno-rpaduueckne paboThl — —
[ToaroroBka K 1a00paTopHbIM paboTaM 1,0 36
CaMOCTOSITeIbHOE U3YUYCHHUE Pa3/IeSIOB TUCITUIIIIMHBI 0,67 24

Buja koHTpoOJIsi: 3a4er

O6beMm
Buzsl yuebHoN paboThl B 3auéTHpIx B acTponom.
eAMHULIAX Jacax

OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY 3 31
ILUIAHY
KonraktHas pa6ora (KP): 1,33 36
Jlekiuu (JIek.) 0,44 12
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Ob6beMm
Buzst yuebHo paboThl B 3auérHbIX B actponom.
€AMHULAX yacax

Jlaboparopus (J1a6.) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
PacuérHo-rpaduueckue paboThl — —
[ToaroToBka K 1a60PaTOPHBIM paboTaM 1,0 27
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/ICSIOB TUCIIUIIIINHBI 0,67 18

Buja koHTpOJISI: 3a4yer

AHHOTAIUS Y4e€0HOI MPOrpaMMBbl AU CHHUILIMHBI
«Texnosoruu nporpammuposanus» (b1.b.12)

1 Heap AMCHUIUIMHBI — W3YYCHHUS TUCIMIUIMHA SBJISCTCS 0a3oBas TeOopeTHYeCKas |
MPaKTHYeCKasi MOATOTOBKA CTYIEHTOB K OOBEKTHO-OPUEHTHPOBAHHOMY MPOTPAMMHPOBAHUIO Ha
si3pikax Visual Basic for Application (VBA) u ActionScript (Adobe Flash).

2 B pe3yabrare u3ydYeHMs AUCHMIUIMHBI oOyyawuuiics 10 MmporpamMmme
0akaaBpUATA 0JIKEH:

Obaadoams cneAyOIUMU KOMIIETEHIUSIMU:

- BIAJCHUEM IIUPOKOW O0OmEedl mNOoAroToBKOM (0a30BBIMH 3HAHUSMH) JJIS  PELICHHUS
MPAaKTHYECKUX 3aj7ad B 001acTu nH(GOpPMALMOHHBIX cucTeM U TexHomoruit (OIIK-1);

- CIOCOOHOCTBIO BHIOMpATh M OLEHWBATH CIOCO0 peanu3anuu WHPOPMAIIMOHHBIX CHCTEM U
YCTPOMCTB (MPOTrpaMMHO-, allapaTHO- WK MIPOTrPaMMHO-AMIAPaTHO-) [T pelIeHHs TTOCTaBICHHON
3anauu (OI1K-6).

3Hnams:

- CuHTakcHC OOBEKTHO-OPUCHTHPOBAHHOTO SI3bIKA MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSL.
OcHoBHbIE TPUEMBI TPOTPAMMUPOBAHMS; TIPUHITUIIBI CO3AHUS OJIb30BATEILCKOTO HHTEpdEiica u
paboTHI ¢ daitnamu.

Ymemu:

- CrTpyKTypHpOBaTh KOJA TMPOTPaMMbl; CO37aBaTh M KOH(PUTYpHUPOBATH  SJICMCHTHI
MOJIb30BaTENbCKOTO  MHTEpdeiica TPUIOKEHUM; OCYHIeCTBISAT, OOMEH JTaHHBIMH — MEXIy
nporpaMMoii u ¢aitnamu.

Braoems:

- HaBBIKAMH TPOTPAMMUPOBAHUS MPHUKIATHBIX 3a7ad Ha S3BIKE BBICOKOTO YpPOBHS U
AJIEMEHTOB YIIPABJICHHUS MOJIb30BATEIHCKOTO HHTEpdeiica.

3 Kpartkoe coaep:kanue TUCIHUTLTAHBI

BBenenue.

Hemn wu 3amaum kypca. CrTpykTypa wu3naraemoro wmarepuayna. OCHOBHBIE TMOHSITHS,
ompezeneHusi, TepMuHonorus. OCOOEHHOCTH JHUIICH3UPOBAHUS HCIIOJIB3YEMOT0 IMPOrPaMMHOTO
obecreyeHus.

Mooynw 1.

Cpenpl mporpaMMupoBanus. [IpUHIMIBI OTIAAKK Koaa mporpamMMmbl. CHHTaKCUC SI3BIKA
porpaMMupoBaHus. THUIIBI JaHHBIX.

Mooynw 2.

CtpykTypHbIe 351eMeHThI iporpammsbl. Paitnel. [lepexsart ommoOoK.

Mooynw 3.

OOBeKThl, MX CBONCTBa, COOBITUS, METOAbl. THIOBBIE SIEMEHTHI MOJB30BATEIHCKOTO
uHTepdelica (KHOMKHU, TEKCTOBBIC IO, METKH, CIUCKH U T.m.). Co3laHue, WHHUIHATU3AIUSI U
KOH(UTYPHUPOBAHUE JIEMEHTOB YIPaBICHUS.

4 O0BeM y4eOHOM TUCITUTUINHEI

O0BeM

B 3auerHBIX B akamemmuecknx

Bunsl yueOHoli paboThl
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eAMHULIAX gacax

O0uas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4eOHOMY 6,0 216
ILUIAHY
Korakthas pa6ora (KP): 2,67 96
Jlexuuu (Jlek) 0,89 32
Jlabopartopusbie paboTsl (JIP) 1,78 64
CamocrositesqbHasi padora (CP): 2,33 84
Jpyrue BUIBI CaMOCTOSITEILHON paboThI 1,8 66
KypcoBas pabora 0,5 18

Bujx koHTpOJISA: IK3aMeH 1 36

O6bem
Bupl yueGHOM paboThI B 3ageTHBIX B actpoHom.
eIMHULIAX gacax

Oo0mast Tpy10eMKOCTb TUCHHMILUIMHBI 110 Y4eOHOMY 6,0 162
ILUIAHY
KoraktHas pa6ora (KP): 2,67 72
Jlexuuu (Jlek) 0,89 24
JlabopaTopHbie paboTsI (JIP) 1,78 48
CamocrositesibHasi padora (CP): 2,33 63
Jpyrue BUIbI CaMOCTOSITEILHON paboThI 1,8 49,5
Kypcoas pabora 0,5 13,5

Buja KOHTPOJIsi: IK3aMeH 1 27

AHHOTaNUs Yy4eOHOM NPOrpaMMbl JUCHUIIMHBI
«Teopust unpopmaumonubix npoueccos u cucrem» (b1.6.13)

1 Ieab AUCHUIUIMHBI — OOydYeHHE CTYJICHTOB OCHOBHBIM TIPHHIMIIAM M METOAaM
MOCTPOCHUS WH(POPMAIIMOHHBIX CHCTEM, HEOOXOAMMBIX TPU CO3/aHUHU, HCCIEIOBAHUH CHUCTEM
Pa3IMYHON MPUPOIBI, B TOM YHCIIE CIIOKHBIX (DU3HKO-XUMHUECKHX.

2 B pe3syabrare u3ydYeHMs AUCHMIUIMHBI oOyyawuuiics 1m0 MNporpamMmme
0akaaBpUATA 0JIKEH:

Obaadams cneAyOIUMU KOMIIETEHIUSIMU:

- TOHMMAaHHEM COIMAIbHOW 3HAYMMOCTH CBOEH Oymymieil mpodeccuu, oOIagaHne BBICOKOH
MOTHUBAIIMEH K BBHITIOJHEHHUIO MpodeccrnoHanbHOU nesarenbHocTH (OK-4);

- BIAJICHUEM IIUPOKOW O0OmEedl mNOoAroToBKOM (0a30BBIMH 3HAHUSMH) IS PELICHHUS
MPaKTHYECKUX 3a7iad B 001acTu nHGOPMALMOHHBIX cucTeM U TexHomoruit (OIIK-1);

- TOHMMAaHHWEM CYIIHOCTH W 3Ha4deHWs WHPOpMAIMU B PA3BUTUU  COBPEMEHHOTO
nH(OpMaITMOHHOTO  OOIIECTBa, COOJIIOJICHHE OCHOBHBIX TpeOOBaHWUN K HHPOPMAIIMOHHON
0€e3011acHOCTH, B TOM YHCJIE 3alIuTe rocyaapcTBeHHoN TaitHbl (OI1K-4);

3nams:

- OCHOBHBIE MOJIOKEHUS TEOPUU UH(OPMAITMOHHBIX CUCTEM;

- CTPYKTYypY, COCTaB M CBOMCTBA MH(POPMAIIMOHHBIX CUCTEM;

- METOJIbI aHAJIM3a MHPOPMAITMOHHBIX CUCTEM.

Ymemo:

- pa3pabaThiBaTh HH()OPMAITMOHHYIO CUCTEMY

- HuccnenoBaTh MH(POPMAIMOHHBIE CHCTEMbI, B TOM YHCJE CIOKHBIE (PU3UKO-XUMUYECKUE
CHUCTEMBI;

Braoems:

- METOJIaMH HCCJIeIOBaHUSI HHPOPMAIIMOHHBIX, B TOM YHCJIE TEPMOJUHAMHYSCKAM aHAIN30M
(m7s WccneoBaHUs JMCCUIIATUBHBIX WH(GOPMALMOHHBIX CTPYKTYp), KadeCTBEHHON TeopHei
OOBIKHOBEHHBIX AU(dEpeHIINATHHBIX YpaBHEHUH, ON(PYPKAIIMOHHBIM aHATM30M JIJIsl UCCIICIOBAHUS
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JUHAMUYECKUX CHUCTEM, TEOpUU JMHAMHMYECKOTO Xaoca (JUIs HCCIENI0BaHUS XaOTHUYECKHX
MH(GOPMALIMOHHBIX CUCTEM).

3 Kparkoe comepxxanue 1M CUMILIAHBI

BBenenmne

OcHoBHBIe 3amaun Teopun uHPopmanmoHHbelx cucteM (MC). Kparkas wucropuyeckas
cnpaBka. [Ipenmer uzydenus nucuuruiviel. Cuctema, MOACUCTEMA, JIEMEHT; CTPYKTypa U CBS3b;
Uepapxusi; OTKPBITHIE M 3aKPBIThIE CUCTEMBbI; MOJEIb CUCTEMbI; MH()OPMAIIMOHHBIE TUHAMHYECKUE
CUCTEMBI.

Mooynw 1. Teopemuueckue 0cHO8bl

Bunet  undopmanmonnsix  cucreM.  CucreMHblii  aHanu3.  JleTrepMHHHMpOBaHHbBIE
uHpopMalmoHHble cuctembl. CroxacThdyeckue cuctembl. HHGPOpPMalMOHHBIE JWHAMHYECKHE
cucrembl. llpuMepsl BO3HUKHOBEHHUS MPOCTPAHCTBEHHBIX, BPEMEHHBIX U MPOCTPAHCTBEHHO-
BPEMEHHBIX CTPYKTYp. OHTPONUS M XapaKTePUCTUKU HHOOPMAIIMOHHOM SHTpONuU. MeTomabl
CUHEPreTUKM — KaK METOJAbl HCCIIEOBAHUS HETUHEHHbIX HMH()OPMAIIMOHHBIX JMHAMUYECKUX
cucteM. TepMoAMHAMUKA JIMHEHHBIX U HEJIMHEHHBIX CUCTEM, KaK METOJ MCCIEAOBAaHUS NPUYMH
BO3HHUKHOBEHUSI HH(OPMALIMOHHBIX TUCCUIIATUBHBIX CTPYKTYD.

Anmapar TepMoauHaMuyeckux (QyHKuumi JlamyHoBa JuIs  MCCIENOBaHMS — MOTEpH
YCTOWYMBOCTH CTAIlMOHAPHBIX COCTOSHUN HH(OPMALMOHHBIX TUHAMUYECKHX CUCTEM BOJU3U U
BJAJIM OT paBHOBecHs. OCIMIUIATOPHI B MH(POPMALIMOHHBIX TUHAMUYECKHX CUCTEMax Ha ImpuMmepax
peaknmii benoycosa-XXabotunckoro, bpurrca-Paymepa.

Mooyne 2. Memoovl  uccnedoganusi — TUHEUHbIX U  HEIUHEUHbIX  OUHAMUYECKUX
UHGDOPMAYUOHHBIX CUCEM HA OCHO8E KAYeCMBEHHOU meopuu OuppepeHyuanbHuIX ypagHeHul

[Tonstust (a3oBoro mnoprpera, HEMOABIKHOW TOYKH, (Da30BOM TpaekTopuH. THIIbI
HEMOJIBIKHBIX TOYEK B OJHOMEPHOM M JBYMEpHOM (ha30BOM IMPOCTPAHCTBE. Y CTOHYHUBOCTh
HENoJBWXHBIX Touek. IlepBelii meTon JIsmyHoBa A onpeneneHusl THUNA HENOABM)KHON TOYKH
nuHenHoN cuctembl. Kiaccudukaiys HEMOABMKHBIX TOUYEK Ha TUIOCKOCTH. OTMpeseieHne TuIia
HEMOJABIDKHBIX TOYEK JUII CUCTeM A-TO mopsaaka. HeoOXomumblii NMpU3HAK aCHUMITOTHYECKOM
YCTOMYMBOCTH JUHEHHBIX cucteM (kputepuii Paycca-I'ypBuna). Ilonsitue kauecTBEeHHOU
HKBUBAJIEHTHOCTH cucTeM. IIpoGinembl wHcciaenoBaHus HEMUMHEWHBIX cHcTeM. Teopema o
nuHeapu3anud. MeTtonuka JmMHeapu3zanuu HenuHeHHbIX cucteM. llpumep Ilyankape. Ilonsarue
IpeeNbHOro nMKiIa. Tunel npenenbHbIX HUKIOB. Teopema Ilyankape. Mertonuka omnpeneneHus
MIpEeJIebHOTO UKIJIA B MOJIAPHBIX KoopauHaTax. [loHsATHE CTPYKTYypHOM yCTONYMBOCTH KOjeOaHUH.
Konebanus B MoAensax B3auMoJIeHiCTBUS OMOIOTHYECKUX BUJIOB 110 TUIY “XUITHUK—KEPTBa .

Mooyns 3. Memoowi  uccnedosanuss HeIUHEUHbIX  OUHAMUYECKUX — UHDOPMAYUOHHBIX
cucmema Ha ocHoge buhypKayUoOHHO20 AHANU3A

[Tonsitua 6udypkanuu, Touku oudypxanuu. budypxanus tuna cemno—ysen. budypxamnus
AngponoBa—Xomnda. Mogens  "OproccensTop”, Kak NpUMEp  PEAKIMOHHON  CXEMBI,
neMoHcTpupytomeid Oudypkanuo AnapoHoBa—Xormda. [IpocTpancTBeHHas caMOOpraHU3AIIHS.
budypkanus poxieHHs ABYMEPHOTO TOpa W3 MPENeNbHOro IHMKJIAa B TPEXMEPHOM (a30oBOM
MIPOCTPAaHCTBE. MeTonbl HCCIeoBaHUS  (PU3UKO-XUMUYECKHMX CHUCTEM C IOHM)KEHHEM HX
pPa3MEpHOCTH: TapaMeTphl OPSAKA U IPUHIIUI TIOAYMHEHUS; MeTol ceueHui Ilyankape.

Mooynw 4. J[unamuyeckuii xaoc

[Tonsite crpanHoro arrpakropa. CtpaHHslii artpakrop JlopeHua (cuenapuii o0pa3oBaHus).
Konebanusi B pexuMe CTPaHHOTO aTTPAKTOpa B PEAaKTOpE C PELUMKIOM B MpOIecce MOTydeHHUs
dochopnoii kucnotTel. [Topsaok U Xaoc B OJHOMEPHBIX 0TOOpaXkeHHsSX. JIMCKpeTHas MOJeb s
omnucaHus nomyyusauuu Oakrepuil. HemonBU»KHBIE TOYKH OJHOMEPHOIO OTOOpaXKEHHUS M METOJIHKa
OIIpeNeNIeH!s] MX YCTOWYMBOCTH. budypkanus yasoenus mnepuoga. Teopus yHHMBEPCATbHOCTH
Oeiirenbayma. CrieHapuii oOpa3oBaHUsS CTpaHHOTO arTpakTopa B Mojenu Péccriepa. Anroputm
yIpaBJICHUS] Xa0COM C 00paTHOW MPOMOPLMOHATIBHOM CBA3bI0. AJITOPUTM YIPaBJICHUS XaocoM Oe3
oOpatHO#l TpornopuroHanbHOM CBs3u. l[lokaszarenu JlsmyHoBa. BrnmsiHue HeomnpenenéHHOCTH
HAYaJIbHBIX YCIOBUH Ha MOBEACHUE AMHAMHUYECKUX CUCTEM. MeToIuKa onpeaeneHus rnokasarenei
JlamynoBa. CBsi3b mokazatenei JIsmyHoBa ¢ THIaMH aTTPAKTOPOB.
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3aKIIroYeHne

Bo3MoxHOCTE HUCITOJIB30BaHUA TCOpHHU CHCTEM

WH(GOPMAITMOHHBIX MTPOIIECCOB M CHCTEM.
4 O0beM yueOHON JUCITUTLIHHBI

B

IIPaKTUKE

IMPOCKTUPOBAHUA
I/IH(bOpMaLII/IOHHLIX JIMHAMHUYECKHUX CHCTeM. TeHACHIUU U NEPCICKTUBLI PA3BUTHUA TCOPHUU

B 3aueTHEIX B akazem.
Bunsl yueOHoM paboTh
eIMHUIIAX Jacax
O01as TPyA10eMKOCTb JMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 5 180
KonraktHas patora (KP): 1,8 64
Jlexuuu (Jlek) 0,9 32
[Tpaktuueckue 3auarus (113) 0,45 16
JlaGopaTopHbIie pabOTHI 0,45 16
CamocrositesibHast padora (CP): 2,2 80
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeTI0B AUCIUILIMHbI 2,2 80
Buja KoHTpOJISi: IK3aMeEH 1 36
B 3auetnbix | B actponom.
Bunet yueGHOI paboTh
eMHULAX Jacax
O01as TPyA0eMKOCTh JMCUMILUIUHBI 10 Y4eOHOMY IUIAHY 5 135
KonTakTHasi padora (KP): 1,8 48
Jlexuuu (Jlek) 0,9 24
[Ipaktnueckue 3anstus (I13) 0,45 12
JlabopaTopHbie pabOThI 0,45 12
CamocrositesbHas padora (CP): 2,2 60
CaMOCTOSITEIbHOE U3YUYCHHUE PA3/IeSIOB TUCIUIIIIMHBI 2,2 60
Buja KoOHTpOJIsi: IK3aMeH 1 27

AHHOTAIUSA Y4e0HOIi MPOrpaMMBbl JUCHHUILIMHBI

«HHTe/IeKTYaJIbHBIE cUcTeMbI U TexHoJiorun» (b1.5.14)

1 Heap AuCHMIUVIMHBI — W3YYUTh OCHOBHBIE METOABl M TEXHOJOTMU HCKYCCTBEHHOIO
WHTEJUICKTa, QJITOPUTMBI M TPUHIMIBI WX (YHKIHOHUPOBAHHS, TOJYYHUTh MpEJACTaBICHUE 00
WHTEIJICKTYabHBIX MPHHIUIAX W METOAaX OoOpabOTKH MAHHBIX, MPUMEHSIEMBIX MPHU pa3padoTKe
WH()OPMAITMOHHBIX CUCTEM U TEXHOJIOTHH.

2 B pe3yabrare u3y4eHHs
0akajiaBpuAaTa J0JKEH:

Obaaoams CIEeAYIOMUMA KOMIIETCHIIUSAMMU:

- BIJIaJICHHE IIUPOKOW 0OImeld MoAroTOBKONH (0a30BBIMM 3HAHUSAMH) JUISL  pPEIICHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHYOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- CIIOCOOHOCTh  MCIOJIb30BaTh  COBPEMEHHBIE  KOMIBIOTEPHBIE  TEXHOJOTHHM  TIOHMCKa
uHGOpMAIIMU NIl PEIICHUs MOCTABICHHOW 3aJa4d, KPUTUYECKOTO aHaiau3a 3TOW mHpOpManud u
000CHOBaHUS MPUHATHIX HIEH U moaxoA0B K pemenuto (OIIK-5).

3namu:

- CTPYKTYypY, COCTaB, CBOMCTBA M METO/Ibl aHAJIN3a MHTEIJIEKTYaIbHBIX CHCTEM U TEXHOJIOTHIA;

- TEPMHHOJIOTHIO M KJIACCU(PUKAIIUIO METOJIOB U CHCTEM UCKYCCTBEHHOTO MHTEIIJICKTA;

Ymems:

- MOpUMEHATh HMHDOPMAIMOHHBIE CUCTEMBI U
WHTEJUICKTYaJIbHBIX HHPOPMAIIMOHHBIX CHCTEM;

- OCYHICCTBIISAITh MATEMAaTUYECKYH0 M WH(POPMAIMOHHYIO TOCTAaHOBKY 3amad 1o oOpaboTke
nH(pOpMaIUK B HHTEIUICKTYJIbHBIX HH(POPMAIIMOHHBIX CHCTEMAX;

JAUCHHUIIIMHBI Oﬁy'lalOIIIHﬁCﬂ mo nmnporpamme

TEXHOJIOTMM IIPU  IPOECKTUPOBAHUHU
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- pelaTh NPUKIAIHBIE 3a7]a4l UHTEIJIEKTYaJIbHbIX CUCTEM;
Braoemy:
- METOJIaMH M CPEICTBAMHU IPEJCTABICHUS 3HAHUN W aHAJIW3a JAHHBIX B MHTEIIEKTYaJIbHBIX
CUCTEMax M TEXHOJIOTHUSX;
- UHQOPMALMOHHBIMU CHCTEMaMHM W TEXHOJIOTHUSAMH IOHCKAa M CHOCO0aMM peau3aluu
nHGOpMallNy, MHTEUIEKTYaIbHOTO aHAJIN3a JAHHBIX U MOAJEPKKH MPUHATHS pEIICHUN;
- HaBbIKaMH IIOCTPOEHUS MOAENEHN NPECTABICHUS 3HAHUM, [TOIX0JaMU ¥ TEXHUKOHN pELeHUs
3a/1a4 Ha OCHOBE METOJI0B UCKYCCTBEHHOI'O MHTEJUIEKTA.
3 Kparkoe comepxxanue 1M CUMILIAHBI
7 cemectp
Mooynw 1. Ilonamue unmennekmyaibHulX cucmem u mexHoI02Ull
IMenn wm 3amaun  gucuuIuiiHbl. OCHOBHBIE TOHSATHS HMHTEUIEKTYaJIbHBIX CHUCTEM U
texHonoruil. Krnaccudukamusi, CcBONCTBa, CTPYyKTypa, MNPUHIMIBI W METOJbl peaau3aluu
MHTEJUICKTYaJIbHBIX MH(POPMALMOHHBIX CUCTEM W TexXHOIoruid. HasHaueHue, KJacChl U IpPUMEPHI
pemaeMbix 3agad. Mopaenu mnpeactaBieHus 3HaHWW. Jlormueckue W CeTEBbIE  MOJENHU
npelacTaBieHUs 3HaHuM. [IpoIyKUMOHHBIE MOAENM IpelacTaBieHMs 3HaHuUM. CHCTEMBI
UCKYCCTBEHHOT'O MHTEJIEKTa. BHUIBI METOJOB M CHUCTEM HMCKYCCTBEHHOTO HHTeiiekTa. Oomue
MOHATHS  HEYETKOM JIOTUKM W TEOPUUM HEUETKUX MHOXKECTB, KIETOYHO-aBTOMATHOIO
MOJIETTUPOBaHUS, HEUPOUH(POPMATUKH.
Mooynw 2. Aneebpa n02uxu u KiemouHo-asmomamHoe MooeauposaHue
OcHoOBBI Jornueckoro BeiBoja. Jlormka m jormdeckoe yrnpasieHue. OCHOBHBIE 3JIEMEHTHI
anreOpbl Toruku. OyHKIIMOHATBFHO-TIOIHBIN Ha0Op 371€MEHTOB. BBIBO] Ha OCHOBE aKCHOM M TEOpPEM
anreOpel  orukd. CHHTE3 MHOTOMEPHBIX JIOTUYECKHMX (YHKIMH  HAa OCHOBE JJIEMEHTOB
(byHKIMOHATBHO-TIONHOTO Habopa. [TonaTue u kimaccudukanus KIETOUYHBIX aBTOMATOB. OCHOBHAs
TEPMHUHOJIOTHS KJIeTOUHbIX aBTOMaToB. OkpectHocTH (poH Heiimana, Mypa, MBona, Mapromyca.
PasmepHOoCTh IpocTpaHcTBa MoaenupyeMoi cpenbl. [IpaBuiia cMeHBI COCTOSHUN. JIMCKpETHBIE U
HEIPEPBIBHBIE KIIETOYHBIE aBTOMAaThl. DHMHApHBIE M AHAJIOTOBBIE KJIETOYHbIE aBTOMaThl. CHHTE3
(YHKIMU CMEHBI COCTOSHMS OMHAPHOTO KJIETOYHOTO aBTOMAaTa Ha OCHOBE aireOphbl JIOTHKH.
BepositHocTHBIE KieTouHble aBTOMaThl. Kierounslii aBTomaT Maproayca. Ilpumepsl pemenus
3aJa4 KJIETOYHO-aBTOMAaTHOI'O MOJEIMPOBAaHMsS: IPOLIECCHl KPUCTAIUIM3ALUN U PACTBOPEHU,
paccesiHrsI IPUMECH 3arpsI3HAIONIErO BEMIECTBA B BO3YIITHOM U BOJHBIX CpEaax.
Mooynv 3. Heuémxas nocuxa u meopusi HeYémKUX MHOICECME
OcHOBHbBIE NOHATHSA U ONPENEIICHUS HEUYETKOM JIOTUKM U TEOPUM HEYETKMX MHOXKECTB.
JlunrBucTuyeckas rnepeMeHHas. 3HAY€HUsl IMHIBUCTUYECKUX NMepeMeHHbIX. HeuéTkoe MHOXKECTBO.
Crenenp mnpuHaie)kHocTH. DyHkuus npuHaIeKHOCTH. CrangapTHbie (OpMBI  (QYHKIHUI
MpUHAJJIe)KHOCTU. MaTematuyeckoe onvcanue GyHKIUN NPUHAAIEKHOCTH HA OCHOBE 00pabOTKU
AKCIEPTHBIX OLEHOK. CBONMCTBAa HEUETKUX MHOKECTB. AHaJIM3 HEUETKUX MHOKeCTB. Omnepauuu c
OJIHUM M HECKOJbKUMHU HEYETKMMU MHOXKECTBaMU. MexaHU3M HEUYETKO-JIOTMYECKOTO BBIBOJA.
dazzudukanys. BeiBox mom3akimioyeHHid Ha OcHOBe 0asbl mpaBwil. KOHBIOHKTHBHBIE H
MU3BIOHKTUBHbIE TMpaBwia. Kommosunus mnoxzaximodenuit. Jledaszsubukauus. AIropUTMBI
He4€TKo-JIoruueckoro  BbiBoja  Mawmpaanu, Tcykamoro, Cyreno, Jlapcena.  Meronbl
nedazzudukanuu. Metonsl MakcuMyMoB. MeTozbl 1ieHTpa TskecTH. [IpuMepsl ucnoiab30BaHUS
METOJIOB HEUETKOM JIOTMKM M TEOpPUU HEYETKMX MHOMKECTB Ul PEIICHUS TEXHOJIOIMUYECKUX M
MHXEHEPHBIX 33]1a4.
8 cemectp
Mooynw 4. Ocroswi Helipoungopmamuxu
OcHOBHbBIE TIOHATUA U KJIaCCU(UKALUS aPXUTEKTYP M MPUHIUIOB pabOThl UCKYCCTBEHHBIX
HEHPOHHBIX ceTel. ba3oBble 2IEMEHTBI HCKYCCTBEHHOM HEMPOHHOMU CeTH. MICKyCCTBEHHBIN HEHPOH.
Crnoit neiipoHoB. CkpeIThii cioil. CuHanTudeckas cBsi3b. Koaddumment cmemenus. CocTosHUuE
HelipoHa. DyHkiMs akTuBauu. Buasl ¢pynkuui aktuBanuu. CTpykTypa cetu. PacnpoctpaHeHue
CUTHala B HelpoHHONH ceru. Hopmanusanus u HOpPMHpOBaHHE JIaHHBIX, OOpabaThIBAEMBIX
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HEepoHHOW ceThto. [IpuHIMIIBEI U anropuT™Mbl 00ydeHus. JKM3HEHHBIH LUKIT HEHPOHHOH ceTu.
Kitaccer! 3ama4, pemaeMbie ¢ TOMOIIBIO HEMPOHHBIX CETEM. ANMPOKCHMALMS U UHTEPIIOIUPOBAHUE
naHHbIX. [IporHosupoBaHue BpeMeHHBIX psanoB. Kraccudukanms u pacno3HaBaHue 0Opa3oB.
Knacrepuzamus 1aHHbBIX.

Mooyne 5. HckyccmeeHnvie HelpoHHble cemu Oasf UHMEPHOIUPOBAHUS, ANNPOKCUMAYUU
OAHHBIX U NPOCHO3UPOBAHUS BPEMEHHBIX PAO0E

OOyuenue «c yuutenem». OnHOCIOMHbIE mNepuenTpoHbl. CTPyKTypa MaTeMaTHYeCKOM
MoAenmu M €€ CBSI3b CO CTPYKTYpPOM OJHOCIOWHOTO mepientpoHa. OOydeHHe OJHOCIOWHOTO
nepuenTpoHa no meroay Yuapoy—Xodda. PopmMupoBanue BHIOOPKH 11 00y4eHHs MEPLENTPOHOB.
[IpenBaputenbHas BbIOOpKA. AHAJIW3 MPUMEPOB HA MOBTOPHI, IPOTUBOPEUUS, PEIIPE3CHTATUBHOCTD.
OOyuatonas v TectoBasi BbIOOpKHU. CTpyKTypa MHOTOCIOMHBIX mepuenTpoHoB. OOyudeHue
MHOTOCJIOMHBIX MEpPLENTPOHOB Ha OCHOBE MeETOJla OOpaTHOrO pPACIPOCTPAHEHUS OLIUOKH.
AJbTepHATUBHBIC AJITOPUTMBI OOYyYEHHUS MHOTOCIOMHBIX HepuenTpoHoB. HeilpoHHsle cetu
paauanbHO-0a3ucHbIX QyHkiui. [lonsTHe paauanbHo-0a3zucHoM QyHkumuu. Ctpykrypa. OOyueHue
U TPaKTHYECKOe MCIob30BaHue. HacTpoiika paguanbHbIX 31eMeHTOB. CBA3b MeX1y O0ydaromei
BBIOOPKOI U cTpyKTypoil. [Ipumeps! pemieHus 3a/1a4 HHTEPIOIUPOBAHUS, allIPOKCUMALIUN JAaHHBIX
U MPOTHO3MPOBAHMUS BPEMEHHBIX PAJOB C MCIOJIb30BAHUEM MEPLENTPOHOB U HEHPOHHBIX CeTEl
paanasbHO-0a3UCHBIX (QYHKITHH.

Mooyne 6. Hckyccmeennvle HelporHble cemu 01 KIACCUGuUKayuu, pacnosHasanus oopasos
u Kracmepuzayuu OAHHbIX

Camoopranuzanuss ¥ caMooOydyeHHe HEHpOHHbIX ceTeid. OOyueHue «0e3 yduTens.
Pemienne 3amau knacrepuszanuu. HeliponHas cetb Koxonena. Ilonsitue camoopranu3anuiu
HEHUpoHHOW ceTu. Teopus aJanTHUBHOTO PE30HAHCA M HEHWPOHHBIE CETH, OCHOBAHHBIE HA HEH.
bunapnas HeliponHas cere APT-1. AmnanoroBas HelponHas cerb APT-2. PekyppeHtHbIe
HEHUpOHHBIE ceTU. AccoluaThBHAas NaMmATb. ABToaccolMaTHBHAs NaMmATh. Peanusanus
aBTOACCOIIMATHBHOW MaMsATH W Paclio3HaBaHHWE 0Opa30B C MOMOIIBI0 HEUPOHHOU ceTu Xomduiaa.
I'erepoacconnartuBHasg maMATh. Peanuzanus reTepoaccOlMaTUBHOM MaMATH, paclo3HaBaHUE U
kinaccudukanus o06pa3oB ¢ moMorniplo HelponHou cetu Kocko. Heliponnas cerp XoMmmuHTA.
Knaccugukaius o6pa3oB U UACHTH(PHUKALNSA CUTYAIM C MOMOIIbIO HEUPOHHON CeTH XIMMHHTA.
[Tpumeps! pemienust 3aja4d kiaccuUKaluy, pacrio3HaBaHHUsl o0pa30B U KJIacTepU3alliu JaHHBIX C
UCMOJIb30BaHUEeM HEHpOHHBIX ceTeil KoxoneHa, amgantuBHOro pesonanca, Xomdwuina, Kocko,
X3MMUHra.

4 O0beM yueOHOM JUCHMIITTHHBI

. Bceero 7 cemecTp 8 cemecTp
Bunsr yaeGHOI paboThI
3a4.e1./aK. 4 | 3a4.ed./aK.d | 3a4. el./ aK. 4
O0mass TPyA0EMKOCTh AUCIHUILIMHBI
st ThYA AHRER 7,00 / 252 3,00 /108 4,00 / 144
10 y4eO0HOMY ILIAHY
Konrakthas pa6ora (KP): 2,67 /96 1,33 /48 1,33 /48
Jlexuum 1,33/48 0,89 /32 0,44/ 16
JlaGopaTopHbie pabOThI 1,33/48 0,44/ 16 0,89 /32
CamocrositeabHasi padora (CP): 4,33 /156 1,67 / 60 2,67/96
Buja koHTpOJIS 3a4€T ¢ OLeHKOM IK3aMeH
Bcero 7 cemecTp 8 cemecTp
Buner yue6HOM paboThI 3ad4. ef1. / acTp. 3a4. ef1. / acTp.
3a4. eq. / acTp. 4
q q
O0uias TPpy10EMKOCTH JAUCIHUIIIHHBI 7,00 / 189 3,00/ 81 4,00 /108
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1o y4eOHOMY ILIAHY
KonTaktHas padorta (KP): 2,67/72 1,33/36 1,33/36
Jlexu 1,33/36 0,89/24 0,44 /12
JlaGopaTopHbIie pabOThI 1,33 /36 0,44 /12 0,89 /24
CamocrositesbHas padora (CP): 4,33 /117 1,67/ 45 2,67/ 72
Buja koHTpOJISI 3a4éT ¢ omeHkKoi IK3aMeH

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHHIJIMHBI

«HCTpyMeHTaJIbHBIE CPEACTBA TEXHOJIOrnYecKoro npoexkruposanus» (b1.b.15)

1 Heap AUCHUINIMHBI — YCBOGHHUE OCHOBHBIX IPUHLHUIIOB KOMIBIOTEPHOIO
MOJIETIMPOBAHUSI M TPOEKTUPOBAHUSA XHUMHUKO-TexHosnornueckux cuctem (XTC), oBmaneHue
WHCTPYMEHTAJIbHBIMU CPEACTBAMU KOMITBIOTEPHOTO MOJEIUPOBAHUS CUCTEM..

2 B pe3yabrare u3yYeHHMs UCHUIUVIMHBI OOy4YyallIuiicss MO MNporpamMmme
0akaJlaBpuAaTAa 10JKeH:

Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- BIAQJICHHE IIHUPOKOW oOOmel MOAroTOBKOM (0a30BBIMH 3HAHUSMH) [UIsl  PEIICHUS
MPaKTUYECKHX 3a/1a4y B 00J1acT HH(DOPMAIMOHHBIX cucTeM U TexHosorui (OI1K-1);

- CHOCOOHOCTH BHIOMpAaTh M OIIEHMBATh CIOCOO peanu3anuu MHOOPMAIMOHHBIX CHUCTEM H
YCTPOMCTB (MPOrpaMMHO-, alllapaTHO- WK MIPOrPaMMHO-AIIAPaTHO-) JUIsl pelIeHHs TTOCTaBICHHON
3anaun (OI1K-6).

3namo:

- COCTaB, CTPYKTYpy, NPUHIUIBI peaau3aluid U (QYHKIHOHUPOBAHUS HH(POPMAIIMOHHBIX
TEXHOJIOTHM, HCHOJIb3yeMbIX MpPH CO3JAaHMU HWHQPOPMAIMOHHBIX CHCTEM, HHCTPYMEHTAJbHbIE
cpencTBa HHPOPMAIIMOHHBIX TEXHOJIOTUM;

- APXUTEKTYpPY COBPEMEHHBIX MOACIUPYIOLIUX MPOTPaMM;

- OCHOBBI MOJIETTUPOBAHUS XUMHKO-TEXHOJIOTHYECKUX MPOLIECCOB U CUCTEM;

- OCHOBHBIE JTanbl KOMIIBIOTEPHOIO MOJEIUpOoBaHUA U mnpoektupoBanus XTC B
coBpeMeHHbIX [IMII.

Ymemy:

- HMHCTAJUIMPOBATh, TECTUPOBATH U WCIIOJIb30BaTh MPOTPAMMHBIE KOMITOHEHTBI
MH(GOPMAIIMOHHBIX CHUCTEM;

- CO3/1aBaTh M OTJIAXHUBATh CLEHAPUH UCCIIEIOBAHUS CUCTEM;

- paboTath ¢ KypHaJaMu;

- OCYUIECTBIISAITh MOHHUTOPWHT U aHaU3 paboThl cMmoaenupoBaHHbIX XTC B cTaTU4eCKOM U
JTUHAMHAYECKOM pEXUMAaX;

- YIOpaBIsATH PabOTONW CMOJEIMPOBAHHBIX XUMHKO-TeXHOJoruyeckux mporeccoB (XTII) u
XTC B cTaTU4ECKOM M TMHAMUYECKOM PEXKUMAX;

- IPOBOAMTH MPEANPOEKTHHIE U MPOEKTHbIE pacy€Thl XTC;

- HaACTpauBaTh MPOLECC 3arpy3Ku HH(GOPMALIUU B CUCTEMY;

- HACTpaWBaTh U MOJACPKUBATH pAOOTOCTIOCOOHOCTh CMOACITUPOBAHHBIX CUCTEM;

- HaxXoJUTh UH(OPMALMIO B IOKYMEHTALUN COBPEMEHHBIX MOJICITUPYIOIIUX IPOTrpamMm.

Braoemy:

- HMHCTPYMEHTAJIBHBIMH CPEICTBAMU 00paOOTKH MH(OpMAIUK;

- COBPEMEHHBIMHU MAKETaMH MOJICTUPYIOIIHUX TPOrpamm;

- cpeacTBaMu aHanu3a v ynpasieHus XTC;

- TpapHUUECKUMH CpelaMH;

- PpenaKTopoOM COOTBETCTBYIOLIUX MPOrPAMMHBIX MPUIIOKEHHM.

3 Kparkoe comepxxanue 1M CUUILITUHBI

Mooy 1. Ochogvl KomnwvromepHoeo moodenuposanus 6 IIMII u moodenuposarue
scnomozamenvrHo2o obopyoosanus XTI1
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1.1. Ilpunumnser kommberoTepHoro wMoxenupoBanuss XTII. Ilaketst

porpamm
1.2. MonenupoBanue XTII B craimoHapHOM pexXHUME.
1.3. KoMmproTepHOE MOAECINPOBAHUE TPOCTHIX THAPABIMYECKUX CHCTEM
1.4. KoMnproTepHOE MOIETMPOBAHUE MPOLIECCOB TEILIONEPEAAUN

MOJEIUPYIOLIUX

1.5. KommeroTepHoe MoieTupoBaHue 000pyI0BaHUS SISl K3MEHEHUS J1aBJICHUS

Mooynw 2. Modenuposanue npoyeccos paszoeneHus: eujecmes

2.1. KomnbroTepHOE MOJETMPOBAHUE MPOLIECCOB BBIACICHUS TBEPABIX YaCTHI[ U3 NOTOKOB

ra3oB U XKHUJIKOCTEH

2.2. KoMIpOTEpHOE MOJECIMPOBAHUE OIEpaIuii pa3feeHus] Ta3000pa3HbIX M OKHIKUX

BEIIECTB
2.3. KoMmnpioTepHOE MOETUPOBAHUE PEKTU(PHUKAIIMOHHBIX KOJIOHH

Mooyne 3. Mooenuposanue xumuueckux peaxmopos u UCCIe008aHUE PEeXCUMO8 padbombl

XTC
3.1. MoaenupoBaHue AMHAMHUYECKUX PEKUMOB paboTel XTC
3.2. KoMIIpOTEpHOE MOJIETMPOBAHUE XUMHUYECKUX PEAKTOPOB
3.3. Unentuduxarms u ontummsarus XTI1
3.4. 3HakoMcTBO ¢ coBpeMeHHbIMU [IMII
4. O0béM yueOHOH TUCHHUIJIMHBI
B 3auetHBIX | B akagemud.
Bunel yueGHOI paboThI
eAMHUIAX yacax
O0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 3 108
KonrakTHas pa6ora (KP): 1,5 54
Jlexuuu (Jlek) 0,61 22
JlabopaTophbie paboTsl (JIP) 0,89 32
CamocrositesibHas padora (CP): 1,5 54
KypcoBoii npoekT 0,75 27
CaMoCTOsITEeIbHOE H3YUYCHHUE PA3/IeTIOB AUCITUTUIMHBI 0,75 27
Bujx kOHTpOJIS: 3aUeT - -
B 3auernbix | B actponom.
Bunel yueGHOI paboTh
eAMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY IUIAHY 3 81
KonTakTHas padora (KP): 1,5 40,5
Jlexmuu (Jlek) 0,61 16,5
JlabopaTopHbie paboTsI (JIP) 0,89 24
CamocrosiTesibHast padora (CP): 1,5 40,5
KypcoBoii npoekt 0,75 20,25
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 0,75 20,25
Bujx KOHTpOJIS: 3aUeT - -
AHHOTaN U Y4eOHOH NPOrpaMMbl JUCHHIJIMHBI
«AnpoxkoMmmMyHUKaUMOHHBbIE cucTeMbl U ceT» (b1.5.16)
1 Heab AUCHUNIMHBI — YCBOEHHUE OCHOBHBIX MPHUHIIUIIOB KOMIIBIOTEPHOTOU3JIOKEHUE

0a30BBIX IIPUHIOUIIOB H TEXHOJIOT Uit IIOCTPOCHUA I/IH(bOKOMMYHI/IKaHI/IOHHBIX CHCTEM U ceTeH

00I1eT0 MOIH30BAHUS M JTOKAITBHBIX CETEH.
2 B pe3yabrare uU3yYeHHMs JUCHUIUVIMHBI OOy4yaromuiicst
0akaJlaBpuAaTAa 10JKeH:
Obnadamsb CleayONTUMA KOMITETSHIIUSMH:

Mo mporpamMme
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- BIAJCHUEM IIUPOKOW o0Omedl mnoAroToBkoil (0a30BBIMH 3HAHUSMH) IS PELICHUS
MPAKTUYECKUX 3ajiad B 00JacTh HH(OPMALMOHHBIX cucTeM U TexHosoruit (OIIK-1);

- CHOCOOHOCTBIO HCMOJB30BAaTh COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH  IIOMCKA
nHbOpMallMU NI pelIeHUs MOCTaBJIEHHOW 3ajjaud, KPUTUYECKOTo aHajiu3a 3TOoM mHpopMauuu u
000CHOBaHUS MPUHATHIX UAeH U Moaxo/0B K pemenuto (OIIK-5);

- CIIOCOOHOCTBIO BbIOMpAaTh U OLIEHHWBATh CHOCO0O peanu3aluy MHPOPMAIMOHHBIX CHCTEM U
YCTPOMCTB (IPOrpaMMHO-, allllapaTHO- WJIN ITPOrPaMMHO-AIIAPaTHO-) JUIS PELIEHMsI TIOCTaBICHHON
3amaun (OI1K-6).

3nams:

- MPUHILHUIIBI TOCTPOEHUSI THPOKOMMYHHUKAIIHOHHBIX CUCTEM;

- OCHOBHBIE XapaKTEPUCTUKU TEIEKOMMYHHMKAI[MOHHOM Cpebl IEpejaun JaHHbIX;

- OCHOBBI IOCTPOEHUSI HHPOPMAIIMOHHBIX CEeTel;

- METO/Ibl OpraHU3alnu HH()OPMAITMOHHBIX PECYPCOB BHIYUCIUTEIbHBIX CETEH:

- TEXHOJIOrMM WH(GOPMAIMOHHOTO OOMEHa B CETAX MH(POpMAINH;

- OCHOBHBIE CTaHAAPTHI IOCTPOCHUSI BBIYMCIUTENIBHBIX CETEN

Ymemn:

- ($opMyIMpPOBaTH OCHOBHbIE TEXHUYECKHE TPEOOBaHHs K MOCTaBIEHHOH 3a/1a4e

- BBIOMpATh MOAXOASIINE APXUTEKTYPHBIE U TEXHOJIOTUYECKUE CETEBbIE PEIICHMUS,

- HCIOJIb30BaTh 3HAHUS O NIPOTOKOJIAX CETEBOTO B3aUMOACHCTBHS

- OpraHU30BBIBATH XpaHEHUE HHPOPMAIIMOHHBIX PECYPCOB U IOCTYI K HUM.

Bnaoemy:

- HaBbIKaMU MHPOPMAIIMOHHOTO MOKCKA B OTeUeCTBEHHBIX U 3apyoexxHbix AUTIC.

- HaBBIKaMHU 00pabOTKH MH(OPMAIMH IS PELICHUS TIOCTABICHHBIX 33/1a4;

- HaBbIKaMHU MOJIEIUPOBAHMSI paOOThI BHIYMCIUTENbHBIX CETEeH

- HaBBIKaMH pabOTHI C MPOTOKOJIAMHU CETEBOTO B3aMMOICHCTBHSL.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Beenenue. Ilepexonq k wuHopManmonHoMmy oOmiecTBy. Mubopmaruzanus oOmiecTsa.
WNudopmannoHHblii moTeHnuan obmectBa. MHpopMmalMoHHbIE pecypchl,  HH(GOpPMAIMOHHbIE
MPOAYKTHI. PRIHOK MH(POPMAITMOHHBIX IPOAYKTOB U YCIYT.

WNHpopMalmoHHBIE CUCTEMBI.

Konnenmus uadopmarnmonnsix cuctem (MC). [Ipoueccsl B MHPOPMAIMOHHBIX CHCTEMaXx.
Crpyktypa u knaccupukanus MC. Knaccudpukanus VC mo npusHaky CTPYKTypUPOBAHHOCTH
3aJa4, MO (PYHKIMOHAIBHOMY TPU3HAKy U YPOBHSM YIpPAaBIECHUS, NpOYMe KIAaCCHUPHUKAILUU.
ABTOMAaTU3UpPOBaHHbIE CUCTEMBI: MH()OPMAIMOHHO-IOUCKOBBIE U HH(OPMAIMOHHO-PEIIAOLIHE.
Juanoroseie morckoBbie cucTeMbl. OCOOEHHOCTH 00pabOTKH U MOUCKAa XUMUYECKOW MHpOpMauu
B JIMAJIOTOBBIX cHcTeMax. lIOMCKOBbIE CHCTEMBI IO XHMHUUM W XUMHYECKOM TEXHOJOTMH B
MOJIUTEMaTHYECKUX cityk0ax. Criennaiu3upoBaHHbIE TOMCKOBBIE CUCTEMBI.

OteuecTBeHHBIE U 3apyOeXHbIE AaBTOMATU3WPOBAHHBIE WH(POPMALMOHHO- TTOMCKOBBIE
cucremsl (AUTIC).

Nudopmanmonno-nonckossle s3biku (UI15). BeiOop iekcuueckux eIuHHULL, UCIIOIb30BaHUE
JOTUYECKMX M TO3ULMOHHBIX omeparopoB. Jlormka wu crpateruss TMoOuUCKa. AJTOPUTM
MH(POPMALIMOHHOTO MOKCKA B PEKUME yAaJIeHHOro JocTyna. KoMaHIHBIN S3bIK.

LlenTpanu3oBanHass cuctema 60a3 naHHbix BUHUTU. Opranuzanuss v npeicTaBiieHue
JTAaHHBIX, KPUTEPUU U PEIKUM TIOUCKA, KOMAHIHBIN S3bIK.

[laTenTHas JOOKyMeHTanuss Kak HMH(QOpMAlMOHHBIM MaccuB. IlaTeHTHBI moOuCK.
OteyecTBeHHBIE M 3apyOeKHbIE ABTOMATH3UPOBAHHBIE WH(POPMAIIMOHHO-TIOMCKOBBIE CHUCTEMBI
nateHTHON nokymeHtauuu (FIPS, USPTO, EP. ESPACENET). Xapakrepuctuka, opranusarus,
BO3MO>KHOCTH TTOUCKA.

Nudopmarnmonno-nmonckoBas cucremMa — STN-International. basel mannbix. KomaumgHbid
sa3plK. Opranuzanuss ¥ Bo3MokHOcTH Tnoncka. IlouckoBeie cucrembl SCIRUS, SCOPUS,
AJIEKTPOHHBIE pecypchl Ha muatdopme Science Direct.
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Kommrwrorepusie cetu (KC).

KoMMmyHHKanmoHHass cpega M nepenada JaHHbIX. [IOHATME O KOMIIBIOTEPHOM CETH.
Haznauenne u koHuenuus noctpoeHus: ceth. CUCTEMbl LIEHTPATN30BAaHHOM U pacnpelesIeHHON
00pabotkn  maHHBIX. (OO00O0IIEHHAas CTPYKTypa KOMIIBIOTEpHBIX ceTeil. Knaccuduxarus
KOMIIBIOTEPHBIX CEeTel. XapaKTepUCTHKa Ipolecca Mepeaadn JaHHbIX. PexuM nepenaun JTaHHBIX.
ArnmapaTHele cpencTBa. THIBI CHHXPOHM3AIMM. XapaKTEPUCTHKAa KOMMYHHMKAIMOHHOM CpE.BI.
OcHoBHbIE (POpPMBI B3aUMOEHCTBIS a00HEHTCKHX DBM.

ApXUTEKTypa KOMIIBIOTEPHBIX CETEH.

CereBbie Mmozenu OSI u IEEE Project 802. Mozaenb B3aMMOAEHUCTBHSI OTKPBITBHIX CHCTEM
(OSI). ApxutekTypa BBIUUCIUTEIBHON CETH. XapaKkTepucTuka cemu ypoBHei monemu OSI. Pabota
cetu. Ilepenaya naHHbIX 10 ceTH. DYHKIUH TAKETOB, CTPYKTYypa MaKkeToB, (HOPMUPOBAHHUE AKETOB,
aapecanys 1 pacchuUIKa.

IIpOTOKOIBI KOMIIBIOTEPHBIX CETEH.

OCHOBHBIE THIIBI TPOTOKOJIOB. Ha3HaueHune mnpoTokoyioB. MapuipyTusnupyemble U He
MapLIpyTU3UPYEMbIE TPOTOKOJIBL. IIpoTOKONBI B  MHOrOypoBHEBOH apxurekrype. CTeku
IIPOTOKOJIOB, CTAaHAAPTHBIE CTEKH, NPUKIATHBIE MTPOTOKOJbI, TPAHCIIOPTHBIE MPOTOKOJIBI, CETEBBIE
IIPOTOKOJIBL. PacipocTpaHeHHbIE TPOTOKOJIBL.

JlokanbHBIE BBIUMCIUTEIBHBIE CETH.

Ocob6ennoctu opranuzaimu JIBC. @yHKIMOHANbHBIE TPYMIbl YCTPOUCTB B CETH: CEpPBEp,
pabouasi ctanuus, QailioBelii cepBep U Ap. TUNOBBIE TOMOJOTHMH M METOJBI JIOCTYIA U Iepeaaya
JMaHHbIX 1o kabemo. bazosbie apxutektypbl: Ethernet, Token Ring, FDDI u ap. O6benunenue
JIBC. IlpoextupoBanne JIBC. 3amura qaHHBIX.

['moGanbpHble BBIYMCIUTEIbHbBIE CETH.

Kananbr cBsi3u, TEXHOJOTHs Tepenavyd JaHHBIX. AHanoroBas cBs3b. Lludposas cBs3b.
Kommyranus mnakeroB. Kiaccudukanus mnporpaMMHBIX MHPOAYKTOB: KJIAacChl MPOTPAMMHBIX
MPOAYKTOB,  CHCTEMHOE  MpOrpaMMHOE  obOecrieyeHue, HWHCTPYMEHTApUH  TEXHOJOTUHU
nporpammupoBaHus. [lakeTsl TpUKIaAHBIX TPOrpaMM. 3alIUTa IPOrPaMMHBIX IPOIYKTOB.

I'moGanbHas cetb UHTEpHET.

WuTepHeT - BceMHpHOE OObequHEeHue ceTeil. VMHTepHeT Kak riobanbHas KOMIbIOTEpHas
CeTh, Kak HMH()OPMAIMOHHOE IMPOCTPAHCTBO M KaK CPEICTBO KOMMYHMKAIMi. ApXHUTEKTypa
Wurepuer. CereBble coenunenus Murepner. Anpeca MuTepHet. JloMeHHbIE afipeca KOMIIBIOTEPOB
(DNS). IP - agpeca komnwstotepoB. ¥Y3mbel UaTepaet. URL - agpeca pecypcoB. CeTeBbie MPOTOKOIIBI
Wutepner. Cepsuchl cetu MHTepHeT. [lonsTre runeprekcra. ['uneprekct Kak crnocod opraHu3anuu
nanabiX. Ctpykrypa WEB- nokymenta. [Iporokomr HTTP. WEB — caiit. OCHOBBI sI3bIKa pa3MeTKu
runeptexctoB (HTML). [Tonsitue u dyakun WEB — kinenta u WEB — cepsepa.

[TonckoBbie cuctembl MTHTEpHET.

TexHosnorus nucka uHpopmauuu B Uureprer. MHPOPMALIMOHHO — MOMCKOBBIE CHCTEMBI B
WNHTEepHET: NOMCKOBBIE KaTajOord W ITOMCKOBBIE MAaIIMHBL. fI3bIKM 3alpOCOB COBPEMEHHBIX
MH(POPMALIMOHHO-TIONCKOBBIX ~ cucTeM  MHTepHer. O030p poCCHHCKUX M 3apyOeXHBIX
nH(GOPMaILMOHHBIX pecypcoB MHTepHeT.

4 O0bem yueOHOH TUCHHUIIIMHBI

o B 3aueTHBIX B akagem.
Bunel yueGHOI paboThI
€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 5 180
KonTakTHas padora (KP): 2,22 80
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,78 100
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 2,78 100
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Bua KOHTPOJIAA: 3a4eT ¢ OLeHKOM | - | -

. B 3aueTHBIX B akanem.
Bunel yueGHOI paboThI
eAMHUIIAX Jacax
O061asi Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 5 135
KonTakTHas padora (KP): 2,22 60
Jlexuuu (Jlek) 0,89 24
[Ipaktnueckue 3anstus (I13) 0,44 12
JlabopaTopHbie pabOTHI 0,89 24
CamocrositesbHas padora (CP): 2,78 75
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/IeSIOB TUCIIUIIIIMHBI 2,78 75
Buja KOHTpOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHHIJIMHBI
«MeToabl U CpeACTBA NPOEKTUPOBAHUS HHGOPMAINMOHHBIX cucTeM U TexHoJoruin» (b1.5.17)
1 leab TMCHMNJIMHBI —TEOPETHYECKAsI U MPAKTUYECKas MOATOTOBKA CTY/IEHTOB B 00JacTH
MIPOCKTUPOBAHUS U compoBoxaAeHHUs uWHPopMmaruonHbix cuctem (MC) ¢ wucnonb3oBaHueM
Pa3IMYHBIX METOJOB i COBPEMEHHBIX TEXHOJIOTHIA.
2 B pe3yabrare u3yYeHHMs UCHUIUVIMHBI OOy4YyallIWiicss MO MporpamMmme
0akajlaBpuAaTAa 0JIKeH:
Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- TOTOBHOCTHIO K KOOTEpaIuu C KoJuieramu, paboTe B KOJUIEKTHBE, 3HAHHWE MPUHIUIIOB U
METO/Ibl OpPTaHU3AIMH U YIIpaBieHUs MaabIiMH KosuiekTuBamu (OK-2);

- CIOCOOHOCTBIO HAXOAWTh OPraHU3AIMOHHO-YIPABICHUECKUE DPEIICHUS B HECTaHIApTHBIX
CUTyaIUsX ¥ TOTOBHOCTh HECTH 3a HUX OTBETCTBEHHOCTH (OK-3);

- TOHMMAaHHEM COLMAJIbHOW 3HAYMMOCTH CBOeH Oyaymieil mpodeccuu, oblagaHne BBICOKOH
MOTHBAIIUEH K BBHITIOJHEHUIO podeccrnoHanbHOU nesarensHocTH (OK-4);

- BIQJICHHEM IIUPOKOW OOIIe mMOAroTOBKON (0a30BBIMU 3HAHUSMHU) JUISL  PEIICHUS
MPaKTUYECKHX 3a/1a4y B 00J1acT HH(DOpPMAIMOHHBIX cucTeM U TexHosiorui (OI1K-1);

- CHOCOOHOCTBIO BBHIOMpATh M OLIEHUBATh CHOCOO peann3aluud WH(GOPMAIMOHHBIX CHCTEM U
YCTPOMCTB (MPOrpaMMHO-, alllapaTHO- WK MIPOrPaMMHO-AMIAPaTHO-) [Tl pelIeHHs TTOCTaBICHHON
3anauu (OIIK-6);

3nams:

- OCHOBHBIE  JTamlbl, METOJOJIOTHIO, TEXHOJOTHI0O M  CPEACTBA  MPOEKTUPOBAHUS

MH(GOPMAIIMOHHBIX CUCTEM
Ymemn:

- MPOBOAUTH MPEANPOEKTHOE O0Cie0oBaHHEe OO0BEKTa MPOEKTUPOBAHHUS, CUCTEMHBIN aHaIu3
MpeIMETHON 00JIaCTH, X B3aUMOCBSI3EH;

- MPOBOAUTH BHIOOP MCXOJHBIX JAHHBIX JUIS MPOEKTUPOBAHUS UH(DOPMALIMOHHBIX CUCTEM;

- TMPOBOAUTH COOPKY MHPOPMAITMOHHON CHCTEMBI U3 TOTOBBIX KOMIIOHEHTOB;

- aJanTUpOBaTh MPUIOKEHUS K U3MEHSIOIIMMCS YCIOBUAM (DYHKIMOHUPOBAHMUS;

Braoemy:

- METoJaMH M  CpeACTBaMHM  IPOEKTHPOBAHMS, MOACPHU3AUMU U  MOAUUKaLUU

WH(POPMAIMOHHBIX CUCTEM.

3 Kpartkoe cogep:xanue JUCUMILTHHBI

Mooyns 1.0OcHosHble noHamus

Meroapl ynpasieHus pecypcamu. Mcxoanesle manHble s npoektupoBanus  UC.
[Tonnepsxka MHGOPMAITMOHHBIMHI TEXHOJIOTHSIMH METOJIOB yIpaBiieHus. [[oHsATHE O pUCKE MPOEKTa
NC. Kommonentsl mnpoekTupoBanus. Craguu pa3pabOTKH, MOJEIH NPEICTABICHUS, YPOBHU
neranu3auud. Ctanaaptel U Metoauku. Bunel cranmaproB. Cranpaptel komiuiekca ['OCT 34.
Mexnaynapoansiid crangapt ISO/IEC 12207: 1995-08-01. Metoauka Oracle CDM.
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Oransl co3nanuss VC. ®opmupoBaHue TpeOOBaHUHM, KOHLENTYaJIbHOE MPOECKTHPOBAHUE,
crienuuKanys TPUIOKEHUH, CTPYKTypa HHPOpMaIMOHHO-Iorndeckoit moaenu UC, paspaboTka
(byHKIMOHANBHON Monenu, unTerpauus u TectupoBanue MC . MeToasl nmporpaMMHON HHXEHEPUU
B npoektupoBanuu MC.

Kuznennstii nukn nporpamMuoro obecneuenuss MC. IloHsTHe XHU3HEHHOTO IHKJIA
nporpammuoro  obecriedenust (I10) MC. Ilpomecchl KU3HEHHOTO ULUKJIA: OCHOBHBIE,
BCIIOMOTaTeNbHbIE, OpraHu3aluoHHble. CoJepKaHUE M B3aUMOCBSI3b IPOLECCOB KU3HEHHOTO
nukna 11O UC. Moaenu xu3HeHHoro nmkia. KackamHas, Moaelnb ¢ MPOMEXKYTOYHBIM KOHTPOJIEM,
cnupanpHasg. Ctagun xuszHeHHoro mukina [10 MC. PermameHTanus npoueccoB NpoeKTUPOBaHUS B
OTEUYECTBEHHBIX M MEXAYHAPOIHBIX CTaHIApTaX.

Mooynws 2. Opeanuzayus paspabomku UC u ynpaenenue npoexmom

Kanonnueckoe mnpoextnpoBanme HWC. Cragum u 3Tamsl  nponecca KaHOHHYECKOIO
npoexktupoBanud WC. Ilenm wm 3agaunm  npennpoexktHo craauu  co3ganus HMC. Monenun
JesaTebHOCTH opraHu3amuu ("kak ects" W "kak nomkHO ObITh"). CocraB paboT Ha cTaauu
TEXHUYECKOT0 M pabouero mpoektupoBanus. Tumosoe mpoektupoBanue WMC. IlonsTHEe THIIOBOTO
MIPOEKTa, MPEeANnoChUIKH THUMH3anuu. OOBEKThl TUMU3ALKUUA. METOJbl TUIIOBOTO MPOEKTHUPOBAHUS.
Onenka 3¢ GEeKTUBHOCTH UCTIOIb30BAHUS TUIIOBBIX pemieHuid. Tunosoe npoektHoe pemenue (TIIP).
CocTaB U cofiepKaHHe onepannii THIOBOro neMeHTHoro npoektupoBanust MC. CoctaB mpoeKkTHOM
JoKyMeHTaluu. OyHKINOHAIBHBIE MAKETHl MPUKJIAJHBIX IporpamMm Kak ocHoBa TIIP. Anmanrarus
tunosoid UC. MeTobl 1 cpeacTBa NpoTOTUIHOTO npoektuposanus MC.

Mooyns 3. Memooonozus u mexnonoaus paspabomru UHGOPMAYUOHHBIX CUCTEM

Metononorust ObicTpoil pa3paboTku. OOBEKTHO-OpUEHTHPOBAHHBIA MoaXx0A. BusyansHoe
nporpamMupoBanue. CoObITUIiHOE IPOTrpaMMUpPOBAHHE.

Pazpabotka mnpunoxenuit s pacnpeneneHHbix MC. TpexypoBHeBass apXUTEKTypa
«Knnenr-cepep». Mojenb cepBepa NPUIOKEHUN — «TOHKUH KIMEHT». DyHKIUHU U anmaparHas
peanmzanua SQL-cepBepa, cepBepa NPUIOKEHUN W KIMEHTCKUX KOMIIbIOTEpOB. [Iporpammuas
peanu3anusl.

Opranu3zanus 1octyna K JaHHbIM. MexaHu3MBbl I0CTyIa K JaHHbIM. TeXHOJOTuu J0CTyna K
naHHbIM. KOMMOHEHTHl [uid AocTyna K JaHHBIM. KOJJIEKTHBHBIN JOCTYyN K yAajeHHOW Oase
nanHbIx(b/l). KoMnoHeHThl MHTEpaKTUBHOTO MPUIIOKEHUS. APXUTEKTYPhl U MOJIEIH yAaleHHBIX
B/I. Moaenu yaneHHOTo 10cTyna K JaHHBIM. Mogenu cepBepa 0a3 JaHHBIX.

Pa3zpaborka mnpunoxenuit MC. Iloctpoenue TpexypoBHeBoro mnpuioxeHus. OyHkuuu
KJIMEHTCKOTO MpHIoKeHus. Mozenb cepBepa npuiioskeHuit. Mojens cepBepa 6a3 TaHHbIX.

Pazpabotka BeO-mpuiioxkenuid. S3pik  pasmetrku rumneprekcta HTML. PazpabGotka
JUHAMUYECKOTO BEO-TIPHIIOKEHHS Ha OCHOBE si3bIka nporpammupoBanust PHP. [Ipunuumner paboTs
u ctpykrypa Web-nipunoxenuit Ha ocHoBe ASP.NET

4 O0bem yueOHOH TUCHHUIIIMHBI

. B 3aueTHBIX B akangem.
Bunel yueGHOI paboThI

€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padora (KP): 1,5 48
Jlexmuu (Jlek) 0,75 16
JlaGopaTopHbIie pabOThI 0,75 32
CamocrositesibHast padora (CP): 1,5 60
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeTI0B JUCIUILIMHbI 1,5 60

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM — -

B 3auetnbix | B actponom.
eAMHUIIAX qacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81

Bunet yueGHOI paboTh
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KonraktHas patora (KP): 1,5 36
Jlexuuu (Jlek) 0,75 12
JlaGopatopHbie pabOThI 0,75 24
CamocrositesbHast padora (CP): 1,5 45
CaMocTosiTenbHOE U3yUYEHHUE Pa3/IeTI0B TUCIUILINHBI 1,5 45

Bujx KOHTPOJIsi: 3a4eT C OIEHKOM — —

AHHOTaNUs Y4eOHOIH NPOrpaMMbl JUCHHIIJIMHBI
«be3onacHocTh ku3HeneaTebHocTH» (B1.5.18)

1 Hesab aucuuminHbl — GOpMHUPOBAHUE TPOPECCUOHATBHOM KyIbTYphl O€30MIaCHOCTH, MOJ
KOTOPOM MOHUMAETCs] TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH HCIOJIb30BaTh B MPOQecCHOHAIbHOMN
JESITEIbHOCTH TPUOOPETEHHYI0 COBOKYITHOCTh 3HAHWM, YMEHHU W HAaBBIKOB MJIsI OOECTICUEHUS
6e3omacHocTd B cepe npodecCHOHaTbHON JIeATENbHOCTH, XapaKkTepa MbIIUIEHUS U IEHHOCTHBIX
OpHUEHTAIIHH, TPH KOTOPHIX BOMPOCHI OE30MMACHOCTH PACCMATPUBAIOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMU 3a7Ja4aMU JUCHUILITUHBI SBIISIOTCS:

* MpuoOpeTeHrne TMOHUMaHUsS MPOOJIEM yCTONYHMBOTO Pa3BUTHUS U PUCKOB, CBS3aHHBIX C
JIESITEIbHOCTBIO YEJIOBEKa;

* OBJIAQJICHUE TPUEMAMU PAlMOHATU3AIUU JKU3HEEATEITPHOCTH, OPUCHTUPOBAHHBIMH Ha
CHIDKEHUS aHTPOMOTE€HHOTO BO3JEHCTBUS Ha MPUPOAHYIO cpely M obecriedeHre Oe30MacHOCTH
JIMYHOCTH U OOILECTBA;

* popMupoBaHue:
- KyJIbTYpbl 0€30MaCHOCTH, YKOJIOTUYECKOTO CO3HAHUS M PUCK-OPUEHTUPOBAHHOTO MBIIUICHUS, TIPH
KOTOPOM BOIIPOCHI O€30MaCHOCTH U COXpPAHEHHs] OKpY)Kalollleld cpelbl paccMaTpUBAIOTCS B
KaueCTBE BAXKHEUIITNX MTPHOPUTETOB )KU3HEACATEIHHOCTH YETIOBEKA;
- KyJbTypbl TIpoheccHoHaabHOM 0€30MacHOCTH, CIOCOOHOCTEH NIl MACHTU(PUITUKAIINE OMACHOCTH
U OLICHUBAHUs PUCKOB B cpepe cBoei nmpodeccnoHanbHOM NeSTeTbHOCTH;
- TOTOBHOCTH NPHUMEHEHHUS TMpOo(ecCHOHAIbHbIX 3HAaHUM [ MHUHUMHU3ALWKA HETaTHUBHBIX
AKOJIOTHYECKUX TOCIIE/ICTBUH, o0ecrieueHus: O€30MacHOCTH U yIydllIeHHs YCIOBUN Tpyaa B chepe
cBOel PO eCCHOHAIBHON e TENHHOCTH;

- cIOCOOHOCTEH K OIICHKE BKJIaJa CBOCH MPEIMETHON OOJACTH B PEIICHHE SKOIOTHYECKUX
po0JsieM u poOsieM 0e30MacHOCTH.

2 B pe3yabTare Wu3yYeHHs JAUCHUILUIMHBI O0y4yaloluiicssi Mo mporpamme
0akajiaBpuAaTa J0J/KeH:

Obaadoams CIEeAYOIUMA KOMIIETCHIIUSAMU:

- OCO3HAHHWE 3HAYEHHS TYMaHUCTUYECKUX LEHHOCTEeH [UIsi COXpaHEHHUS U pa3BUTHUS
COBPEMEHHOW NUBUIU3AIIMU; TOTOBHOCTh MPHUHSITh HPABCTBEHHBIC OOSI3aHHOCTH IO OTHOIIECHUIO K
OKpY’KaoIIeH mpupoie, 001mecTBy, APyTruM JitoasM u camomy cede (OK-8);

3namu:

- OCHOBHbIE TeXHOC(EpHBbIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

- XapakTep BO3ACHCTBHS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA M MPUPOIHYIO CpENy,
METO/IbI 3aIIMThI OT HUX MPUMEHUTENBHO K cepe cBoel npodeccruoHalbHOM 1eATebHOCTH

Ymemn:

- UICHTU(PUIHUPOBATH OCHOBHBIE OMACHOCTU CPENibl OOMTAHUS YEIIOBEKA;

- OICHMBATh PHUCK UX pealu3alud, BbIOUpPATh METOABI 3aIIUTHI OT ONACHOCTEH
MPUMEHUTETBHO K cdepe cBoel MpOQPECCHOHATBHON IeATEIBHOCTH M CIOCOOBI OOECTICYCHHS
KOM(OPTHBIX YCIOBHH KU3HEICATEILHOCTH

Braoems:

- 3aKOHOJATEIbHBIMA M TMPABOBBIMU AaKTaMH B O0ONacTH OE30MaCHOCTH U OXPaHbI
OKpY’)KalIIeH cpenpl, TpeOOBaHMAMH K OE€30MaCHOCTH TEXHUYECKHUX PEriaMeHTOB B cdepe
pohecCHOHATBLHOM IS TEIILHOCTH,

- crmocobaMH U TEXHOJIOTUSMH 3aIllUThl B YPE3BhIYANHBIX CUTYAIIHSIX;

- TMOHITHIHO-TEPMUHOJIOTHYECKUM armapaToM B 00JacTH 0€30MacHOCTH;
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- HaBBIKAMH pAlMOHAIN3ALUN NPO(PECCHOHAIBHON NEATETBPHOCTH C LENbI0 00ecreueHHs
0€30MacCHOCTH U 3alIUThI OKPYKAIOIIEH CPE/IbI.

3 Kparkoe comepxxanue 1M CUMILIAHBI

1. BBenenne B Oe3zomacHocTh. OCHOBHBIC TIOHSTHS W OIpeiAesieHHus. be3omacHocTh u
YCTOWYMBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpyKkTypa TeXHOC]EphI U €e OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(hepbl U TeXHOC(hepHOit 6e30macHOCTH.

3. Unentudukanus 1 BO3ACHCTBHE HA 4YEJIOBEKa BPEAHBIX M OMACHBIX (PAKTOPOB CpPEIbI
oOuTaHus.

Knaccudukanuss HeraTUBHBIX (aKTOPOB cpeabl OOWTaHHSA 4YeloBeKa. XHUMHUYECKUe
HeraTHBHbIE (PaKTOPbI (BpelHbIE BEIECTBa). MeXxaHWYeCKHe U aKyCTHYECKUe KoiaeOaHus, BUOparus
U IIyM. DJIEKTPOMAarHuTHBIEC U3Iy4eHUs U NoJis. MIOHn3upyromue u3inydeHne. DINeKTPUIECKUN TOK.
OmnacHble MexaHuueckue ¢axTopbl. [Iporeccsl TopeHus: U MOKapOB3pPHIBO-  ONACHBIE CBOWCTBA
BelIecTB U MaTepuaioB. CTaTHYECKOe 3IEKTPUUYECTBO.

4. 3amura yenoBeKa U Cpelbl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PaKTOPOB MPUPOIHOTO,
aQHTPOTIOT€HHOT'O U TEXHOTEHHOTO MPOUCXOKICHHUSL.

OcCHOBHBIE NPHUHLUIBI 3alIUTHL. 3allUTa OT XUMHYECKUX M OMOJIIOTMYECKUX HETaTHBHBIX
¢dakTopoB. 3amuTa OT HHEPreTHUECKUX BO3JIEHCTBUH U ¢u3nmdeckux mnoieil. ObecrneueHue
0e30macHOCTH  cHCTeM, paloTalOIMX MOJA  JaBieHHeM. be30macHOCTh  HKCIUTyaTaluu
TpyOONPOBOJOB B XMMHYECKON MPOMBIIUIEHHOCTH. be3omacHas skcrutyaTtanus KOMIIPECCOpPOB.
AHanu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U MPUPOAHBIX PUCKOB.

5. ObecnieueHre KOMQPOPTHBIX YCIOBUN I KU3HU M JIEATEIBHOCTH uenoBeka. [loHsTue
KOM(OPTHBIX WJIM ONTHUMAaJbHBIX yCIOBHHA. Mukpokiumar nomeunieHnid. OcBelleHne M CBETOBas
cpena B IOMEIIECHUH.

6. Ilcuxoduznonoruueckne 1 SproHOMUYECKHE OCHOBBI OE30MTaCHOCTH.

[Icuxudeckre MPOIECCHl, CBOMCTBA U COCTOSTHHUS, BJIMSIONINE HAa O€30MacHOCTh. Buapl u
YCIIOBHS TPYAOBOM JAEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

7. Upe3BbI4aliHbIE CUTYAlMM U METO/IbI 3AIUTHI B YCIOBHAX X PeAIU3al1H.

O6ume ceaenus o YC. Ioxap u B3pbIB. ABapUy Ha XUMUYECKH OMACHBIX 00bEKTax.

Pagnanvionnsie  aBapuu. Ilpubopsl  paaManMOHHOM, XHUMHUYECKOW  pa3BeoKd U
JIO3UMETPUYECKOT0 KOHTPOJIsA. Upe3BbIyaiiHble CUTYallud BOEHHOTO BPEMEHHU. 3alllUTa HACEICHUS B
Ype3BBIYAMHBIX CUTyalUsAX. YCTOWYMBOCTh (PYHKIIMOHUPOBAaHUS OOBEKTOB HKOHOMUKH B
Ype3BbIYAHBIX CUTYyalHSsIX.

8. YmpasieHune 6€30MacHOCTHIO )KU3HEACATETHHOCTH.

3akoHOJaTeIbHbIE W HOPMAaTHUBHBIE IIPABOBbIE OCHOBBI YIpaBleHHsS 0€30MacHOCTBIO
KHU3HEACSITETbHOCTH. DKOHOMHUYECKHE OCHOBBI YIIpaBieHUs1 0e30MacHOCThi0. CTpaxoBaHHUE PUCKOB.
['ocynapcTBeHHOE yrpaBieHue 0€30MacHOCTHIO.

4 O6beM yueOHON JUCITUTUTHHBI

Buy yueOHo# paboTh B 3auerHbIX equaniax | B akamem. gacax

O01mast Tpy10eMKOCTb TUCIUILIUHbI 4 144
KonTakTHas padora (KP): 1,33 48
Jlexnuu 0,89 32
JlaGopartopHbie pabOThI 0,44 16
CamocrositesbHas padora (CP): 1,67 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 1,11 40
[ToaroroBka K JiabOpaTopHbIM paboTam 0,56 20

By MTOrOoBOro KOHTPOJISA: IK3aMeH 1,0 36
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Buy yueOHo# paboTh B 3averHpIx equaMIaX | B acTpoH. yacax

O01mast Tpy10eMKOCTb TUCHHUILIUHbI 4 108
KonTakTHas padora (KP): 1,33 36
Jlexnuu 0,89 24
JlaGopartopHbie pabOThI 0,44 12
CamocrositesbHas padora (CP): 1,67 45
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 1,11 30
[ToaroroBka K JiabOpaTopHbIM paboTam 0,56 15

Buj MTOroBOro KOHTPOJISA: IK3aMeH 1,0 27

AHHOTaNUs Y4eOHOMH MPOrpaMMbl JUCHUNIMHBI
«@Pu3nyeckas KyJabTypa u cnopm (b1.5.19)

1 Heap AUCHMIUIMHBI — OBJIQJICHUE METOJOJIOTHEH HAYYHOTO IMO3HAHUS (U3NICCKOM
KyJIbTypbl M CIOpPTa; CHCTEMOH MPAaKTUYECKUX YMEHHH U HaBBIKOB, 00ECHEUYHUBAIOIINX
COBEPIICHCTBOBAHUE ICUXO(DHU3MUECKUX CIOCOOHOCTEH; 3HAHWUE WCTOPHYCCKHX, HAYYHBIX |
MEeAarorH4ecKuX OCHOB (PU3MYECKOW KyJNbTYypbl, CHOpTa M 370pOBOrO0 o0pa3a IKU3HU;
(dbopMHUpOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3UYECKOW KyIbType, (pu3udeckomy
COBEPIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 3/I0POBBII 00pa3 KU3HU.

2 B pe3yabTate n3y4yeHHs TUCHUILIMHBI 00y4Yaloluiicsi Mo nmporpamMMe 0akajaaBpuarta
HOJIAKEH:

Obnadams CleayONUIMU KOMITETEHIIUSIMH:

- yMEHHEeM MPHUMEHSTh METOJbl U CpPEeJCTBA MO3HAHUS, OOyYeHUS M CAMOKOHTPOINS s
WHTCIUICKTYalIbHOTO ~ Pa3BUTHS, TOBBINICHHUS  KYJIBTYPHOTO  YPOBHS, TMPOQECCHOHATBHON
KOMIIETEHIINH, CcOXpaneHus c80e20  300p06b, HPaBCTBEHHOI'O u buznyeckoro
camocoBepienctpoBanus (OK-6);

- BIIAJICHUEM CpPEJICTBAMHM CaMOCTOSTEIbHOIO, METOJUYECKH MPABUIBHOIO HCIOJIb30BaHUS
METOJIOB (PU3NYECKOTO0 BOCHUTAHHMS W YKPEIUICHUS 3J0POBbsl, TOTOBHOCTBIO K JOCTHKCHHIO
JOJIKHOTO YPOBHS (PU3UUECKON MOATOTOBICHHOCTH AJIsi 00eCTedeH sl TIOJTHOLIEHHOM COIUANbHON U
npodeccuonansHoi nesrenbHocTH (OK-11).

3Hamo:

- HAyYHO-TIPAKTUYECKHE OCHOBHI (DM3MUYECKON KYyJIbTYpHI U CIOPTA, TypU3Ma U 3JI0POBOTO
o0pas3a KH3HU;

- COUHMAIIbHO-OMOJIOTUYECKHE OCHOBBI (PM3UUECKON KYJIBTYpHI U CIIOPTA;

- HCTOPUYECKHE OCHOBBI (PM3UYECKOU KYIBTYPHI U CIIOPTA;

- uctopuio (pu3MYECKOH KyJIbTYphl M CIOpPTa, HWMETh NPEJICTABICHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO ¥ MHPOBOTO YPOBHS; Ba)KHEHIIME
JIOCTHKEHHS B 00JIACTH CTIOPTA;

- cnopruBHble Tpamuuuu MXTU-PXTY wm. WM. MenneneeBa, NMOMHHUTb O IIOJBHUIaX
CIIOPTCMEHOB B Tofibl Bennkoit oredecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- TMPUMEHATH TMOJYYEHHBIE TEOPETHMUYECKHE 3HAHUS B TOBCEIHEBHOH, 00pa30oBaTEIbHOU U
npoheccCuoHaNbHOM e TENbHOCTH;

- CaMOCTOSITEIbHO COBEPIIEHCTBOBATh M Pa3BUBATh CBOM KYJBTYPHBIM YpOBEHb B 00JaCTH
UCTOPUH (PUBNYECKON KYIbTYPHI U CIIOPTA;

- ONEepUpPOBATH TEMATHUYECKUM MOHSATUUHBIM aIlllapaToOM COBPEMEHHOM (PU3MUECKOU KYJIBTHI U
CIIOpTA;

- BBINOJHATH 3aJaHUs, CBSA3aHHBIE C CaMOCTOSITENIbHBIM aHAIM30M U 00paboTKOM
nHGOPMAIIUHU TI0 U3YYaeMbIM TEMaM.

Bnaoemy:
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- HaBBIKAMH KPUTHYECKOTO MBILIUICHUs, 0000IIEHU M aHanu3a MH(GOpMAIMH, MOCTAaHOBKH
LIEJIU U BBIOOpA MyTH €€ TOCTHKEHUS;
- HCIOJIb30BaTh (DPU3KYJIBTYPHO-030POBUTEIBHYIO JEATEIBHOCTD JUIS YKPEIUICHUS 310pOBbs,
JIOCTHUKEHHUS )KU3HEHHBIX U PO(eCCUOHATBHBIX LIETeH;
- MeToaaMu GUI0COPCKOTO MO3HAHUS, HABBIKAMH PE(IICKCUH.
3 Kpartkoe cogep:xkanue JUCUMILTHHBI
Huctuumuinaa (Monynu) no «Pu3ndeckoil KyiabType M CHOPTY» pEaTu3yIOTCs B pamKax
6azoBoii vactu bioka 1 «JucuumauHsl (MOIysM)» Oporpammbl OakanaBpuata B oObeme 72
aKaJeMHUeCcKHUX 9acoB / 54 acTp. 4. (2 3a4eTHbIC SUHUIIBI) TIPU 3A0YHOU hopme 0OyueHus.
[IporpamMma paccunTaHa Ha U3yuyeHUE AUCLUUILUIMHBI B TEYEHHUE JIBYX CEMECTPOB (2-r0 U 6-10),
IperoaraeTt, 4To 00yyJaroecs Noay4yaoT TEOPETUIECKYIO MOJITOTOBKY B o0acTi «Pusnueckas
KyJbTypa U COPTY.
Pa3ziens! AMCUMIIIIMHBL U BUABI 3aHATUI

Monaynb Haszsanue momyist Bcero, Yacos
aKaj.4/3.el. Jlex CP KP
1. [Ipeamer «Pusnueckas KyiabTypa U 36/ 13.en. 4 30 2

criopt». Criopt u noasur. Mcropus
CITIOPTUBHBIX OOIIECTB CTPAHBI

2 Cnopt Beicmux goctmwkennid. Mcropus | 36 /1 3.em. 4 30 2
OnuMNuicKuX, NapaIuMINICKUX,
CHEIUATBHBIX, TeQIUMITUHCKUX WP

Bcero yacos 72 8 60 4
Mopyis HasBanue monyns Bcero, Yacos
acTp.u/3.e/. Jlek CP KP
1. [Tpenmer «®Puznueckas KylabTypa u 27/13.en. 3 22,5 1,5

criopt». Criopt u noasur. Mcropust

CIIOPTUBHBIX OOIIECTB CTPaHBI

2 Coopr Beiciux noctwxkenuil. Ucropus | 27 /1 3.en. 3 22,5 1,5

OnuMIUNRCKUX, TAPATUMITHICKUX,

CIIENUATbHBIX, TeDIUMIUHCKUX UTP
Bcero uacosn 54 6 45 3

Kaxablii Mogy1b porpaMMbl HMeeT CTPYKTYpY:
- JIeKUUH;
- MpakTHYECKUH pa3zeln (IoMallHee 3aJaHie — CaMOCTOsITeNbHAs paboTa CTYIEHTOB);
- KoHTponbHbIN pazznen (KP).

Teoperudeckuii pasaea (GopMHUPYET CHCTEMY HAYYHO-TIPAKTHYECKUX W CICIHAIBHBIX
3HAHWM, HEOOXONMMBIX Ui  TOHMMAaHMA  NPUPOJAHBIX W COLHMAIBHBIX  IMPOIECCOB
(GYHKIIMOHUPOBAaHUS (U3UYECKON KyJIbTypbl OOLIECTBA U JIMYHOCTH, YMEHHUS HMX aJalTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAaHUS  JUISI  JIUYHOCTHOTO U NPO(ECCHOHATIBHOIO  Pa3BHUTHS;
CaMOCOBEPILIEHCTBOBAHMS, OpPraHu3allii 30pOBOr0 00pa3a >KM3HU MpPH BBIOJHEHUU Y4YeOHOM,
po¢ecCHOHATBHON U COLIMOKYIIBTYPHOM NEeSTEIbHOCTH.

CamocrosiTesibHAss padoTa TpegycMaTpUBaeT H3Y4Y€HHE OCHOBHBIX METOJIOB M CIOCOOOB
¢dopmupoBaHUs Y4eOHBIX, NMPO(PECCHOHAIBHBIX M JKU3HEHHBIX YMEHHH M HaBBIKOB CpEICTBAMH
¢bu3nYecKoil KyJbTyphl U CHIOPTA.

KonTpoabnslii pa3aen. Kpurepruem yCcrnemHocTH 0OCBOCHUsI yUeOHOTO MaTepuaia siBIIseTCs
OIICHKa MpenoJiaBaTesi, Yy4HUTHIBAIOIIasi CBOEBPEMEHHOCTh BBIMOJIHEHMS JIOMAIlHUX 3a/laHui,
YEeTKOCTh M MOJHOILCHHOCTb BBIIIOJHEHHUS KOHTPOJIbHBIX padoT, 3HAHUH TEOPETUYECKOro paszzesa
MIPOrPaMMbI

4 O0bem yueOHOH TUCHHUIIIMHBI
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B B II VI
Bunpl yueGHOM paboThl SAUCTHDIX aKazeMm. cemectp cemectp
GI[I/II;I/ILIa gacax
O0uas TpyA10eMKOCTb I CHUILIHHBI 110 2,0 72 1,0 3.ex. 1,0 3.ex.
Y4eOHOMY IJIAHY 36 uac. 36 yac.
Konrakthas pa6ora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,6 8 4 4
KoHTposbHBIN pa3fen, BXOOUT B ay IUTOPHBIE 0,4 4 2 2
3ansatus (KP)
CamocrositesqbHas: padora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[IpakTHyeckoe 3a1anue 0,5 30 15 15
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B II VI
Bib! yueHoi paGoT! 3a4ETHBIX | aCTPOHOM | CEMECTP ceMecTp
eAMHUIA
X gyacax
OO0uas Tpya0eMKOCTh JUCHUIIIHHBI 110 2,0 54 1,0 3.ex. 1,0 3.ex.
y4eOHOMY IJIaAHY 27 uac. 27 uac.
KonTakTHas padora (KP): 2,0 54 27 27
Jlexmuu (Jlek) 0,6 6 3 3
KonTposnbHblii pa3aen, BXOJUT B 0,4 2 1 1
aynutopHsle 3aHaTus (KP)
CamocrositesbHas padora (CP): 1,0 46 23 23
Pedepat 0,5 23 12 11
ITpakTyeckoe 3ajjanue 0,5 23 11 12
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer 3auer 3auer
AHHOTAUMS Y4eOHOH MPOrpaMmMbl JHCUMIIIMHBI
«OcHOBBI Napa/u1eIbHOro nporpammuposanus» (b1.5.20)
1 Ieab AMCHUIUIMHBI — HAY4YUTh OOYYarOIIMXCS OCHOBHBIM HaBbIKaM pa3pabOTKH

[apaJuIEIbHBIX IPOTPAMMHBIX IIPUIIOKEHUN.

2 B pe3yabTare M3y4eHHs JUCHMILUIMHBI 00y4aloNIUiics MO MporpaMmme dakaJjaBpuara

HOJIKECH:

Obnadamsb CleayONTUMA KOMITETSHIIUSMH:

- BJIaACHUC

- CHOOCOOHOCTH  HWCHOJIB30BATH

COBpPEMEHHBIE

IUPOKOW  0OIIeH MOATOTOBKOH  (0a30BBIMH
MPaKTUYECKHX 3a/1a4 B 00J1acT HH(MDOPMAIMOHHBIX cucTeM U TexHosorui (OITK-1);
KOMITbIOTEPHBIE

TCXHOJOT' MU

3HaHI/ISIMI/I) 4Jid pCHICHUA

IIOHCKa

uHbOpMallMU IJs pEelIeHHs MOCTAaBICHHOW 3aJauyd, KPUTHUYECKOTO aHajiu3a 3Toi uHpopmanuu u
000CHOBaHUS MPUHSTHIX UEH U MoaAX00B K pemeHuto (OITK-5);

- CIOCOOHOCTh BBIOMpPATh M OLIEHWBATH CHOCOO peanu3aluyd UHPOPMAIMOHHBIX CUCTEM U
YCTPOUCTB (MPOrpaMMHO-, alllIapaTHO- WU MPOTrPaMMHO-ANNapaTHO-) AJIs PEIICHUS TOCTaBICHHOM

3amaun (OI1K-6).
3namo:

- IPUHUUIIBI IOCTPOCHUS MAPAJIEIBHBIX BEIYUCIUTEIBHBIX CUCTEM;
- OCHOBBI IPOTPaMMHPOBAHUS B CUCTEMaX C 00OLIEH NaMsIThIO;
- OCHOBBI IPOIPaMMHPOBAHUS B CUCTEMAX C PACIpeIeIEHHON NaMAThIO;
- CHOCOOBI IPOTPaMMUPOBAHUS [T TpaUUECKUX YCKOPHUTEIeH 00IIero Ha3HaAuSHHS.

Ymems:
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- TPUMEHATh WHGPOPMALMOHHBIE TEXHOJOTHH TMpPH MPOEKTUPOBAHUM HH(POPMAIIMOHHBIX
CUCTEM IOTOKOBON 00paOOTKH TaHHBIX;

- pa3pabaThIBaTh NapajjieIbHbIE TPOTPAMMBI;

- OTJIQXXUBATh MMapaJIeJIbHbIE POTPaAMMBbI.

Bnaoemy:

- HHCTpyMEHTapueM OMOIMOTEKH MHOTONoTouHOro nporpammupoBanust C++ Threads;

- HHCTPYMEHTApUEM TEXHOJOTUHU NapauIeIbHOro porpaMMupoBanust MPI;

- HMHCTPYMEHTapHeM TEXHOJIOTHH NapajlienbHOro nporpaMmmupoBanns OpenMP;

- HaBBIKAMHU CO3[aHMs MapaUIeNbHBIX MPOrpaMM B CHCTeMax ¢ OOIIed M pacrpeleneHHON
MaMSThIO.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Mooynw 1. Ilapannenvrvle gvivuciumenvhvie Cucmemvl ¢ 00wel namMsamsio

1.1. Knaccugukanus 1 apXUTeKTypa BBIYUCIUTEIbHBIX CUCTEM.

bazoBeie moHATHA. M3MepeHHEe NPOU3BOAMTENBHOCTH KOMIBIOTEPOB. OrpaHuyYeHHs
napajjieNibHbIX BbluucleHUH. 3akoH Ampana. Apxutekrypa ¢on Heiimana. Yckopenue pa®oTbl
komnbioTepoB. KonBeliepHast oOpaboTka. Knaccuduxamus apxutextyp no dnunny. Uepapxus
namsTy Komrnbiotepa. Knaccugukanus napauieabHbIX BEIYUCTUTEIbHBIX CUCTEM.

1.2. bubnuoreka C++ Threads.

ITotox paHHBIX, NOTOK KomaHn, mnpomecc. Ilponecc m morok B UNIX. Criywan
UCIIONIb30BAaHUsl TOTOKOB. PacrpeneneHue mnamsaTh MeXIy MOTOKamMH. «['OHKH» TIOTOKOB.
bubmuorexka C++ Threads. Kommumsiiust nporpamm ¢ C++ Threads. Co3nanue u yHUYTOXKEHUE
noTokoB. bapbepHas cunxpoHusauus. Ilepenmaga mapameTpoB B TOTOKOBBIE (DYHKIUH.
BosBpaiienue pe3ynbTaToB M3 MOTOKOBOM (QyHKIMHM. HWHHMIManu3anus MOTOKOB. MeTomabl
cuHxpoHu3anuu. Merotekchbl 1 ux tunbl. Cutyanus «Deadlock». Y cinoBHble nepeMeHHBbIE.

1.3. bubnuorexka OpenMP. Otinuust OpenMP ot PThreads. Komnunarops! ¢ noanepxkon
OpenMP. Kommunsiust nporpamm ¢ OpenMP. Mogens nporpammupoBanust OpenMP. Cocras
o6ubmmorekn OpenMP. 3ananue KoauMuecTBa MOTOKOB. 3aMepbl BPEMEHH BBINIOJIHEHHUS yYacTKOB
nporpammel. [{upektuBa parallel. Mogens panabix B OpenMP. [lupextuBa threadprivate.
Brnoxennsle mnapamiensHele oOmactv. JupektuBa single. lupexktuBa master. Jupexktusa for:
aBTOMATHUYECKOE pacmapauienuBanne mukioB. [Tapamerpsr ommuu schedule. JlupexktuBa ordered.
HupektuBsl sections u section. CpenacrBa cunxpoHuzauuu B OpenMP. Jlupexrusa critical.
ATtomapHble onepanuu. 3aMKH.

Mooynw 2. [lapannenvhble gpiuuciumenbHblie CUCIEMbL C PACHPEOeNeHHOU NAMAMbIO

2.1. Monens nepenauun coobmienuit MPI.

Mogens nepenaun coobmenuit. Ilepenava coobuenns. KoMmMmyHHKaToOp U paHTH IMPOILIECCOB.
OOMeH cOOOLIECHUSIMU: MOMAPHBIA U KOJUIEKTUBHBIN, OnOKHUpyromuid u HeOnokupyromuid. Cocra
cooOmenusi. Kommynukaropel. [locbuika coobmenust. Ilomyuenue coobmenus. Craryc
coobmienusi. BBon u BeiBoA B mporpammax ¢ MPI. O6men nipu moMoriu ofHoTo BbI30Ba. [lockuika u
npueM coobuieHus 6e3 OmokupoBkH. TecTHpoBaHue craTyca JOCTaBKH cooOmieHus. OxupaHue
nocTtaBku cooOmieHus. baprepnas cuaxponusanus B MPI. MaccoBast pacceuika coobmenuii. Coop
cooOmienuit ot mporeccoB. Omnepanun Hajx aaHHeiMH B MPI. COop u pacchuika COOOIIEHU.
3aBepmieHne Tpynmel mporieccoB. Pabora co Bpemenem B MPI.  KomrekTuBHbIT 00MeH
cooO1ieHus MU 1pH paboTe ¢ MmaccuBamu. Paccbuika MaccuBa. [lopoxaenue nporeccos.

4 O0beM yueOHOH THCHHIIMHBI

. B 3auetHbIx B akanem.
Buner yueGHOI paboThI
eAMHHITAX gacax
Oo61asi Tpy10eMKOCTh JUCHHUILIHHBI 0 Y4e€0HOMY IJIAHY 3 108
KonTakTHas padora (KP): 1,33 48
Jlexuuu (Jlek.) 0,44 16
Jlabopartopusie paboTsl (JIP) 0,89 32
CamocrositeabHasi padora (CP): 1,67 60
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Brinonnenue qoMamiHux 3aJaHui 0,225 8
[ToaroroBka K J1abopaTopHBIM paboTam 0,89 32
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,225 8
[TonroToBKa K 3a4€Ty C OLIEHKON 0,33 12
Buja xkoutpoJs: 3ader ¢ ONeHKON
Brst yae6HOM paGoTs! B 3auernbix | B actpoHoM.
eAMHUITAX qacax
O0uas Tpy10eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY ILUIaHy 3 81
KonTakTHas padora (KP): 1,33 36
Jlexuu (JIek.) 0,44 12
JlaGopaTopHbie paboTsI (JIP) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Brinonnenue qoMamiHux 3aJaHui 0,225 6
[ToaroroBka K J1abopaTopHBIM paboTam 0,89 24
[ToaroTroBka K KOHTPOJIBHBIM paboTam 0,225 6
IToaroToBKa K 3a4€Ty C OIIEHKOH 0,33 9
Buja koHTpoJIs: 3ader ¢ OUEHKOU

AHHOTAUMS Y4eOHOH MPOrpaMmMbl THUCUHUIIIIMHbBI
«AIMUHHCTPHPOBaHHe onepanuoHHol cucremsl Linux» (b1.b.21)
1 Heap mucuumiauHbl — (GopmMupoBaHue 0a30BBIX MPEICTABICHUN, 3HAHUW M YMECHHHA B
00J1aCTH aIMUHUCTPUPOBAHUS ceMeiicTBa COBpeMEeHHBIX oneparoHHbIx cucteM (OC) Linux..
2 B pe3yabTare M3y4yeHHsl JUCHHMILUIMHBI 00Yy4alOUIUiic MO mMporpaMmMe dakajaBpuara
HOJIKEH:
Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- BIAQJICHWE IIHUPOKOW oOOmIel MOAroTOBKOM (0a30BBIMH 3HAHUSMH) [UIsl  PEIICHUS
MPaKTUYECKHX 3a/1ay B 00J1acT HH(MOOPMAIMOHHBIX cucTeM U TexHosiorui (OI1K-1);

- CIOCOOHOCTh  HCIONB30BAaTh  COBPEMEHHBIE  KOMIBIOTEPHBIE  TEXHOJIOTUM  IOMCKA
uHbOpMallMU 7Sl pelIeHHs MOCTaBIEHHOW 3ajjaud, KPUTUYECKOTo aHajiu3a 3Toi mHpopMauuud u
000CHOBaHUS MPUHSTHIX Ul 1 Moaxoa0B K pemeHuto (OIIK-5);

- CIOCOOHOCTH BBHIOMpPATh M OIEHWBATH CMOCOO peanu3alnud MHPOPMAIMOHHBIX CHCTEM U
YCTPOUCTB (MPOrpaMMHO-, alllIapaTHO- WU MPOTPaMMHO-ANNapaTHO-) AJIsl PEIICHUs TOCTaBICHHOM
3amaun (OI1K-6).

3namu:

- OCHOBHbIE KOMaH[bl U YTUIUTHI aAMUHUCTpHpoBaHus OC;

- OCHOBHI MPOTPAMMHPOBAHUS C UCIIOJIb30BAHUEM KOMAaHIHON 00O0JIOUKH;

- OCHOBHI cucTeMHOro nporpammupoBanus aist OC Linux;

- ocHoBHbIe nucTpuOyTHBel OC Linux u momynsipHOE OTKPBITOE MPOrpaMMHOE oOecrieueHne
JUTSI BHITTOJTHEHUS TIOBCETHEBHBIX 3a71a4;

Ymemn:

- TMPUMEHATHh HACTpauBaTh KOHKpeTHbIe KoOHpuUrypanuu OC Linux;

- aIMUHHCTPUPOBATH JIOKAIBLHBIE BBIYUCIUTENBHBIE CETH C KOMIBIOTEpAMU  W/UIU
MapmipyTtuzaropamu ¢ OC Linux;

Braoemy:

- HaBBIKAMU CUCTEMHOTO aamMuHucTpupoBanus st OC Linux;

- CIEUMAIM3UPOBAHHBIMU MPOTpaMMaMM JUJIsi HACTPOMKH TIE€PCOHAIBHBIX U CEPBEPHBIX
KOMITBIOTEPOB.

3 Kparkoe comepxxanue I1MCUUILIHHBI

Mooynw 1. OcHosbl aOMUHUCMPUPOBAHUSL

1.1. Beenenue. YcranoBka OC Linux. Ilonatue omnepannoHHOH cucTeMbl. KOMIOHEHTHI
onepamoHHbIX  cucteM  (OC). IlonsaTtne  agMUHHCTPUPOBAHUS, 3aJadyd  CHCTEMHOTO
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anMuHHcTparopa. CBoboaHoe mporpamMmHoe obecnieuenue. Mup UNIX. Uctopus coznanus Linux.
OcHoBHble AUCTPUOYTHBHL. Vcronb30BaHNEe CHUMBOIA «IpsiMasi Kocasi uepTa». Peructp cuMBOJIOB.
CucremMa HMeH XecTKUX JHucKoB. YcrtaHoBka Ubuntu Linux. VYcranoBka Linux BHYTpH
BUpTyalbHOW MamuHbl (Ha mnpumepe VirtualBox). BwiGop paszena Ha XeCTKOM JUCKE JUIS
YCTaHOBKH, CO3/IaHUe U yJalieHue paszaenoB. Hacrpoiika 3arpy3urka OC. O¢ucHble MPUI0KEHHUS.
Tepmunan. I'papuyeckue paboune oxpyxenHuss Gnome u KDE (K Desktop Environment —
pabouee okpyxenue K).

1.2. Pabora ¢ xomanmHou oOosioukoil. Komanmnas oGomouka. IIpumepbl KOMaHIHBIX
obomouek, wuHTepnperatopsl. Komangnas oOomouka bash (bourne again shell —
YCOBEPIIICHCTBOBAaHHAS U MOJEPHU3NPOBAHHAS Bapyallusg KOMaHIHOU 0005104KkH sh, pazpaboTanHas
Crusenom bopHom). [Ipurnamenue BBosa komana. BupryansHeie TepMuHaisl. [loBbieHns npas,
cyrnepnoib3oBaTenb. HacTpoiika TepMmuHana. ABTOMAaTHYECKOE JIOMOJHEHHE KOMAaHIHOW CTPOKH.
ITonyuenne momomu u crpaBku. Cucrema man. CTpyKkTypa KOMaH[Ibl. BcTpoeHHBIE KOMaH[BI,
cucteMHble koMaHabl. CTHIN yKa3aHUs ONUuN KomaHA. PenakThpoBaHue U UCIIOJNHEHUE KOMaHI.
[Tepemennbsie o0Oonoukn u okpykeHus. Mcropus xomana. IlceBnonumel komanji. KomangHas
noscraHoBka. [1labnonsr noacranoBku. [IpaBuiia BeiOOpa maposei.

1.3 Pabora ¢ ¢aitnamu u xatamoramu. [lomyuyeHue cnmckoB ¢ailioB u KaTamoro. TuIibl
¢aiinoB. Komanner cd, mv, rm, touch, Is. Ilepememenne mo nepeBy kataimoroB. CozmaHue u
ynanenue (ainoB u katamoroB. KomupoBaHue, mnepeMelieHHe M TeperMMeHOBaHHE (aiioB U
kartajioroB. [louck ¢aitnos. Beimonnenne koMan Haj pe3yjbTaTaMu noucka. OnpeseneHue TUIIOB
¢aiinos. JleckpunTopsl U skecTkue cBa3u. OnpesneraeHne CBOOOJHOIO M 3aHATOIO MecTa Ha JHCKE.
Perynspubie Boipakenus. [llaGnonsl n kBanTHU(UKaTOpbl. KoMaHaa grep u ee OCHOBHBIE ONIIMH.
Co3nanue (hailioB MmyTeM IepeHanpaBieHUs MOTOKOB BBOJa-BbIBoJA. CoXpaHEHHE pPe3ysbTaToB
BBITIOJTHEHHSI KOMaH/| B TIEpEMEHHbIE.

1.4 Cuenapun komangHoO#i o6onouku bash. Cuenapuu (ckpunTsl) o6onouku. [lepemennsle B
bash. VHTepakTuBHAs yCTaHOBKAa 3HAUYE€HUN IEpPEeMEHHbIX. BBI30B CKpUITOB. DKpaHUpPOBAHUE
(quotation). ITo3uIOHHBIE U ClIELUANIEHBIC TApAMETpPhl. Y CTAaHOBKA apryMeHTOB. BbI30B (QyHKIIHI
B CKpHIITax, mepenavya napamerpoB B ¢GyHkiuu u u3 Gpynkuuid. Komanna test. CpaBHenue (aiinos,
CTpOK, uncen. [Ipumepsl ckpunTos.

1.5 IIporpammupoBanue st bash. PacmmpeHHbie BO3MOXHOCTH KOMaHIHOW 00OJIOYKH
bash. Beruncnenne apupmernueckux Bolpaxkenuil. Komanna if. Komanaa case. Hukisl. Co3nanue
NocJeI0BaTeIbHOCTEN Yncen A UTepUpOBaHUs BHYTpU Lukia. Here-gokyMmeHThl, here-cTpoxu.
[ToncranoBka mporiecca (process substitution).

1.6 Ynpasnenune nmpaBamMu U nois3oBarermsiMu. [IpaBa goctyna u npaBa BinaaeHus. [Ipasa
noctyna K (ainam u katamoram. M3MeHeHHe mpaB JoCTyma. Y CTaHOBKA MpaB JOCTYIa. XpaHEHUe
y4eTHBIX 3anuced. Perucrpauus, ynaneHue, OJOKMpOBaHME YYETHBIX 3amuceil. YmpaBieHue
napoJisiMU. YIpaBiieHHe Tpynamu nosb3oBateneil. [Ipodunu noms3osareneit. [loxydenue otueTon
00 aKTUBHOCTH I0JIb30BaTENEH.

1.7 CpaBHenue omnepanuoHHbIX cucteM Linux u Windows. Komannnas obomouka bash u
cmd: cxoAcTBa M OTJIMYMS, CPAaBHEHHE OCHOBHBIX KOMAHJ: MEpPEMELICHHE IO TUPEKTOPHSIM,
OTOOpaXEeHHE COJEPKMMOT0, KONHpPOBaHME, yAajdeHue ¢aiioB. 3amyck  HCIOIHSAEMBIX
npuioxkeHudt B Linux u Windows, HamucaHue HHTEPHPETUPYEMBIX HCHOIHIEMBIX (ailyioB.
VYrpaBieHue KOMIIBIOTEPOM U YCTpoiicTBamMHu. 3amyck M ocTaHOBKa ciyx0. Ilapamerpbl
aBTO3arpy3Kku. YTpaBjieHHe AucKkamH, (opmaTtupoBaHue AKCKa, co3faHHe (DalIOBBIX CHUCTEM H
paszzmenoB. 3amper 3amycka mporpamm. ClieHapuu 3amycka W 3aBeplIieHHs paldoThl. YCTaHOBKa
JpaiiBepoB (B T.4., - ISl HEU3BECTHBIX YCTPOICTB).

Mooyns 2. Paboma ¢ 0anHbIMU U npoyeccamu

2.1 Tlpoueccsl u curHanbl. MHoro3agauyHocts. [Iponeccsl u 3aganusa. CUCTEMHBIE BBI30OBBI.
Crpyxtypa mnpormecca. Waentudukatopsl mnporecca. Kareropun mnpoueccoB. DOHOBBIH pexuM
BBITIOJTHEHMSI 3a7aHuil. JKu3HEeHHBIH UK Tiporiecca. MouuTopuHr mporeccoB. [lceBmodaiimonas
cucrema /proc. Curnansl. IlepexBar m 00paboTka CHrHaJOB B KOMaHJIHOW o6osouke bash.
VYpaBneHue npuOpUTETOM MPOLECCOB.
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2.2 OTIOXEHHOE U PETYJISIPHOE BBINOIHEHHE 3aAaHUNA. OTII0KEHHOE BBINOJIHEHNE 3a/1aHUM:
KOMaH/bI at, atq. PeryyisipHoe BBINOJHEHUE 3aIaHUI: MTOJICUCTEMA Cron.

2.3 TekcroBble ¢aitnbl 1 moToku. [lepeHanpanieHne NOTOKOB BBOJa-BbIBoa. KoHBeleph! 1
¢unsTpel. Komanga echo. Ilpocmotp (aitnos: more, less, cat. O0peaunenue ¢aitnoB. Komanabr
head u tail. Beipezanue Texcta mpu momoum cut. CpaBHenue ¢aitnoB u kartamoros. IIpocroe
dbopmatupoBanue TekcTa. I[loaroroBka Tekcra K medaTd. 3aMeHa CHMBOJIOB TaOyJsIUMM Ha
npo6ensl. Komanapl BeIOOpa, 00BbeIMHEHHST CTPOK. 3aMEHa CHMBOJIOB C MOMOIIBIO KOMAaH[bI tr.
Croco6sl o0benuuenus ¢aino. [lomyuenune namma. Paspenenue daitioB Ha yactu. Komannma
xargs. CopTupoBka sort.

2.4 TlotoxoBble penakTopbl. IloTokoBblil pemaktop Sed (stream editor — HOTOKOBBIN
penakrop): Oydepsl, 3amMeHa, oOpaTHbIE CCBUIKH, MOIU(HUKATOPHI, OMIMH, YAAJCHUE, IeYarth,
WHBEPTUPOBaHUE BBIOOpa, 3amuch, yTeHHe. [loTokoBBIM pemakTop awk: mMmabIOH, KOMAaHJIBI,
BCTPOCHHBIE NepeMeHHble. Boruncnenus Ha awk. Hanmcanue ckpuntoB awk. Ilpenonpenenennsie
¢bynxun awk. Ilepegaua nepeMeHHBIX U3 KOMaHAHOM 000710ukH B awk 1 0OpaTHO.

2.5 Pabora ¢ XeCTKMMHM IHCKaMHU M (DaiIoBBIMH cHCTEMaMHu. Y CTPOMCTBO (ailnoBoit
CUCTEMBI. XpaHeHue uHpopMammu B (aiimoBoil cucrteMe. Mcmob3oBaHWE JKECTKUX CBSI3€H M
CHUMBOJIMYECKHX CChUIOK. PaboTa ¢ XKecTKMMHU JuCKaMHu U (ailiioBbIMU cucTteMaMu. Dusndeckas
CTpYKTypa Hakomnutens. FiMeHa >KeCTKUX MarHUTHBIX JUCKOB. Co3llaHue pas[esioB IpU MOMOIIH
fdisk. Coznanue ¢aitnosoii cucremsl. [IpoBepka neiaocTHOCTH (paitnoBoii cucteMbl. MOHTUpOBaHHE
¢daiinoBeix cucteM. Pabora ¢ pasgenoMm moakadyku. MOHUTOPUHT JHCKOBBIX PECYPCOB.
Ontumuzanus npousBoautenbHocTd jaucka IDE. PesepBHoe kommpoBanue. Komanpma dd.
ApxuBupoanue (aiinos. [IponsBoauTenbHoe KonupoBaHue (PaiyioB Mpu NOMOIIM YTUIUTHI ISync.

Mooynb 3. Aomunucmpupoganue cepeepHvix cucmem

3.1. VYmpasnenue mporpaMMHbiM obecrieueHuem (I1O). Cucrembl  ympaBiieHus
nporpaMMHbBIM obecrieueHueM. 3anaun ynpasieHus I10. Ilpouecc ympaBieHHs NPOrpaMMHBIM
obecnieuenneM. Bapuantsl yctanoBku [10. Cuctemsl ynpasieHust nakeraMmu. MeHemkepbl TakeToB
rpm, yum, apt. [Ipenmy1ecTBa 1 HEIOCTATKU CUCTEMBI YIPABJICHUS IPOTPAMMHBIM 00eCIIeUeHUEM.
CranaapTHbIE pacmoiokKeHHs] yCTaHOBKU nporpamM. KoHQuUKT nakeTos, ero paspemnienue. COopka
IPOTPaMMHOT0 0OeCTIeUeHUs U3 apXUBOB C HCXOJHBIM KOJIOM. YTuiuTta configure, yrunuta make u
daiin coopkun Makefile. Yacto BcTpeuaromuecss OMMOKH MPU KOMIUJISIIANA U3 UCXOTHBIX KOJOB.
Ynpapnenue OUOIMOTEKaMHU.

3.2 Cucremusie xypHaibl. [Ipouecc 3arpy3ku u ypoBHH BbinoiHeHUs. Kondurypuposanue
cyk0bl  syslog (system logger — cucrema >xypHanupoBaHus). VCTOYHMKHM COOOIIECHUI.
[Ipuopurersl. Poranus >xypranmoB. IlociemoBaTeapbHOCTh MpoIlecca 3arpy3Kd. 3arpy3ddk grub
(grand unified bootloader — yHuuUIIUPOBaHHBIN 3arpy34uKk C OOJBIIUMH BO3MOXKHOCTSIMHU).
AnmunuctpupoBanue grub B Ubuntu Linux. YpoBHM BbIIOMHEHHs — cTaHaapt System V.
Hacrtpoiika aBTOMaTHUYECKOro 3amycka MpOLIECCOB WHHUIMAIM3ALMU. 3amycK CIyk0 BpYyUHYIO.
OcTaHOBKa U nepes3arpys3Kka CUCTEMBI.

3.3 CereBbie cimyx0bl Linux. Cmyx0bl cetu. Ymanenusii goctym: SSH (secure shell —
yAaJeHHOE YIIpaBJICHWE OIEpallMOHHOW CHCTEMOH M0 3alllMIIeHHOMY KaHaly II0CpPEeICTBOM
KoMaHgHOH o6onouku), VNC (virtual network computing — cucTrema yAajleHHOro JOCTyHa K
pabouemy crony). [lepenaua daitnos: FTP (file transfer protocol — mpoTtokon nepenayuu ¢aiiaon).
Hactpoiika FTP-cepsepa. Knuent FTP. Komanma wget. bpaysepbl 1 KOHCOJIBHOM CTPOKH.
CereBas ¢daiinoBas cuctema NFS (network file system). Cucrema megatu CUPS (common unix
printing system — ooOmas cucrema nedatd UNIX). CoBmectHas pabora Windows u Linux
KOMIIBIOTEPOB ceTu: makeT SAMBA.

3.4 CereBble cpenctBa Linux. Hactpoiika cereBoro muTepdeiica U3 KOMaHAHON CTPOKH.
Hacrpoiika mapiipytuszaTtopa no ymomdanuto. Mcnonb3oBanue cuctemsl 1oMeHHBIX uMeH (Domain
Name System (DNS)). ITouck u ycrpanenue mpoGieM B paboTe ceTH. YTHIUTHI netstat, nmap.
[IpoBepka padotsl DNS. YTunura Mmonutopunra Tpaduka (IOTOK COOOIIEHUN B CETH INepenayu
nanHbix) [PTraf. arp-kam. CeTeBoit 5KkpaH, ero KOH(QUTypHUpOBaHHE C MOMOILBIO YTHIUTHI iptables.
AHTHBHpYCHAas 3aIlNTA.
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4 O0beM yueOHO# JUCUMIIITHHBI

Bus! yueGHOM paboTsl B 3aueTHBIX B akazmem. yacax
€IMHULIAX

OO0mas TpyA0eMKOCTb M CUMILIHHBI

10 y4eO0HOMY ILIAHY 4 144
KonTakTHas padora (KP): 1,78 64
Jlexuuu (JIek.) 0,89 32
Jlabopartopusie paboTsl (JIP) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
BrinonHeHue goMaliHuX 3a0aHui 0,89 32
CaMocTosATeIbHOE U3yUYEHUE Pa3/IeIIOB 111 40
ITUCOUILINHBI ’

[ToaroroBka K 3auery 0,22 8

Bua koHTpoJIs: 3ayeT ¢ OIeHKOU
Buis! yueGHOI paboThI B 3aueTHbIX B actponomuu.
CJIMHULIAX yacax

OO0mas Tpy10eMKOCTb M CUMILIHHBI

1o y4eO0HOMY ILIAHY 4 108
KonrakTHas padora (KP): 1,78 48
Jlexumnu (Jlexk.) 0,89 24
Jlaboparopubie paboTsl (JIP) 0,89 24
CamocrositenbHas padora (CP): 2,22 60
BrinonHeHne JoMalIHuX 3aJaHul 0,89 24
CamMocTosTeIbHOE U3yUeHHE Pa3/IeioB 111 30
IUCHUIIINHBI ’

[ToaroroBka K 3a4ety 0,22 6

Bua koHTpOJIS: 3a4eT ¢ OICHKOI

AHHOTaNUs Yy4eOHOM NPOrpaMMbl JUCHUIJIMHBI
«KopnopaTuBubie uHpopmanuonubie cucrembl» (b1.b.22)

1 Leap AMCHUMIVIMHBI — TONYyYEHHE M 3aKpeIUIeHHEe OOYYaloUIMMHUCS YTITyOJSHHBIX
KOMIIETEHIINI B BUJIE MTPO(ecCHOHATbHBIX 3HAHHUM, YMEHUI U HaBBIKOB B 00J1aCTH KOPIOPATUBHBIX
MHPOPMALIMOHHBIX CHCTEM, H3yYeHHEe WX TPOTPaMMHON CTPYKTYpHI, OCBOCHHE MPHUEMOB
MPOrPaMMHUPOBAHUSA B KOPIOPATUBHBIX HWH(POPMAIMOHHBIX CHCTEMax, YCBOCHHE MPHUHIIUIIOB
MIOCTPOEHHUS TI00ANbHBIX M KOPIIOPATUBHBIX CETEH, MPUHIMIIOB MEKCETEBOr0 B3aMMOAECHCTBUS U
MEKCETEBBIX MMPOTOKOJIOB, TEXHOJIOTUH TTI00ATbHBIX CeTeil M MHTPaHET.

2 B pe3yabTaTe H3y4eHHUs] JMCHMILIMHBI 00y4YalOIMIiCcs N0 MporpamMme 0akajaBpuarTa
JMOJIKeH:

Obnadams CleayONUMU KOMITETEHIIUSIMHU:

- CIOCOOHOCTh HMHCTANIMPOBATh MPOrpaMMHOE W  amnmapaTHoe oOecmedeHue s
WH(POPMAITMOHHBIX U aBTOMAaTH3UpOBaHHBIX cucteM (OITK-1);

- CIOCOOHOCTh BBIOMpPATh W OLIEHWBATh CHOCOO peanu3alid UHGOPMAIMOHHBIX CUCTEM U
YCTPOMCTB (MMPOrpaMMHO-, aNlapaTHO- WIK IIPOrPaMMHO-AIIapPaTHO-) JUIsl pELICHHs TIOCTaBICHHON
3amaun (OI1K-6).

3nams:

- OCHOBHBIE MOJOXEHHS paboThI, BEIOOpa M CIOCOO0B MOCTPOCHUS HH(HOKOMMYHUKAITMOHHBIX
CHCTEM Ha IpUMepe KopropaTuBHBIX HHPpOopManmoHHbIx cuctem (KUC);
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- TPUHIMIIBI TEXHOJOTUH U TOCTPOCHHUS IJIOOANBbHBIX M KOPHOPATUBHBIX KOMITBIOTEPHBIX
ceTen.

Ymemo:

- CTaBUTh M pemiath 3ajJa4d HMH(QOPMAIMOHHOTO obOecreyeHusl TMpolecca YHpaBlIeHUS
IIPEIIPUITHEM;

- MpOEKTUPOBaTh, pa3pabaTbiBaTh M HACTpauWBaTh KOPIOPATUBHbIE HH(OPMALMOHHbBIE
cuctemsl (Ha mpumepe 1C:Ilpennpusrtue).

Braoemy:

- HaBBIKaMH pPa0OTHl C COBPEMEHHBIMHU IPOTPAMMHBIMH CpPEICTBAMHU IPOEKTUPOBAHMS,
paszpabotku u HacTporku KNUC.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Mooynw 1. bazosvie cmanoapmol ynpaesienus Kopnopayueu _

1.1. BBEAEHHUE. ITonaTue kopnopaTuBHON MH(POPMATUOHHONW CHCTEMBI.

[Ipeamer u 3amaun xypca. [lonstue 06 mHbOpManmoHHON cucteme. Kiaccel U CTpyKTypa
MHPOPMALMOHHBIX cucTeM. TpeboBaHMs, MpeAbsABIsieMble K KOPIOPATUBHBIM HWH(OPMAIMOHHBIM
cuctemam (KHC). Ilporpammuo-anmapatHas peamm3anus KUC. Krnaccudukanus peraka
MH(POPMALIMOHHBIX CUCTEM.

1.2. Dtanbl co3gaHusi WHPOPMAIMOHHBIX CUCTEM. MeTomoorusi 00beMHO-KaJICHIaPHOTO
wianupoBanus MPS u ee ocHoBHble mnoHATHSA. Cucrembl kiacca MRP  (manupoBanue
MaTepuaibHBIX MOTPEOHOCTEH): TEPMHMHOJIOTHS, CTPYKTypa, OCHOBHbIE (YHKIIMH, BXOIHbBIE
3JIEMEHTHl U pe3ynbTartbl padoTsl MRP-niporpammel. Ctanmapr MRPII (cuctema mianupoBaHUs
MIPOU3BOJICTBEHHBIX PECYPCOB MPEANPUATHS): TEPMHUHOJIOTHS, CTPYKTypa, OCHOBHbIE (YHKIUH,
uepapxus wiaHoB B MRPII-cucteme, oOparnas cBsa3p (feedback) um e€ pons B MRPII-cucreme,
anroput™ padotsl MRPII-nporpaMmel.

1.3. Cucrempl xmacca ERP (cucrembl ympaBieHHs pecypcamMy —TMPEANPUATHSA).
OynknuoHanpHbie 06510ku ERP-cuctembr. Otnuune cuctem kimacca ERP or MRPII. Konnenmus
CRM (KIUEHT-OPHEHTUPOBaHHbIE WH(OPMAIMOHHbIE CUCTEMBI), WH(OPMAIIMOHHbIE TEXHOJIOTHH
st peanuzarnuu koHuenuuu CRM. Cranmapt CSRP (uHpOpManMoHHbIE CUCTEMBI TUTAHUPOBAHUS
pecypcoB, CHHXPOHU3UPOBAHHOE C MOKYMATEIIMH), OTKpbIThIE TexHonoruu B CSRP.

1.4. Cucrempl OHJIEKTPOHHOTO JOKYMEHTOOOOpPOTa, OTIMYHTENbHBIE CBOHCTBA. MecTo
CHCTEMBl  DJIEKTPOHHOTO  JIOKyMEHTOOOOpOTa B  KOPIOPATHBHOM  CHUCTEME  yIpaBlICHUS
npeanpuatueMm. OneMmeHTsl COJ] kak oOTaenbHblE CHCTEMBl. AHAIUM3 pbIHKA COBPEMEHHBIX
nporpaMMHbIX npoaykroB 1t KHUC.

1.5. OcCHOBBI TEXHOJOTMH U METOOUK pa3pabOTKM M BHEJIPEHHUS KOPHOPATHUBHBIX
MH(POPMALIMOHHBIX CUCTEM.

JKu3HEeHHBIN UK MPOTpaMMHOTO oOecniedeHus. Mojaenu >KW3HEHHOTO IUKJIA. OTarbl
paspabotku I1O. Pa3paboTka cTpateruu aBTOMaTu3anuu mnpeanpuarus. llpouecc BHeapeHHs.
[Tpo6nems! npu BHeApenuu 110.

Mooyne 2. Ocnogvl npocpammuposanus u kongueypuposanus é cucmeme 1C:IIpeonpusmue

2.1. O6mme cenenust o cucreme" 1C:IIpennpusitue 8". ba3oBas KOHIEMIIUA U OCHOBHBIE
KOMIIOHEeHTHl. Ha3HaueHne M OCHOBHBIC MOHATHUS: MOHATHE IMIAT(HOPMBI, MPUKIATHOTO pEIICHUs,
BHeJpeHU MU HH(pOpManMoOHHOW 0a3bl; 0OmMN 0030p TUMOB MNPUKIAAHBIX peuieHui. OCHOBBI
paboTbl B KOHGUrypalMu: 3alyCcK M HacTpoilka KOH(UIrypaTropa, OCHOBHBIE HHCTPYMEHTHI
paszpaboTuuka.

2.2. OcHoBbl BeTpoeHHOTO si3bika 1C. IIporpammubie Momynu: Moayiau (GopM, 0ObEKTOB,
olure MOAYJIM, MOJAYJIM MPHIOKEHHUS, CeaHca U BHEIIHEro COEIWHEHMs; THUIbl JIaHHBIX,
npolLeIyphl U QYHKUUH; YIPABISIOIINE ONEpaTOPbl, CHHTAKC-TIOMOIIHUK.

2.3. PabGota ¢ o0bexkTaMu KOHQUTYpALIUU:

CnpaBoYHUKH:  CBOMCTBa  CIIPAaBOYHMKOB,  co3AaHue  (opM,  CHOPAaBOUYHUKU  C
MpeloNpeeIEHHBIMU 3JIEeMEHTaMH, HepapXUUeCKUe CIPABOYHUKH.

Ilepeuncnenns, pe1akTUPOBAHNE U YIIPABJICHUE CIIUCKOM IEPEUNUCICHHM.
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JIOKyMEHTBI: CBOICTBa, CTPYKTypa, PEKBHM3UTBI, MOAYJIb JOKYMEHTA M HPOLEAYpPHI
00paboTKH COOBITHH.

Knaccel peructpoB yuera. Peructpbl cBeA€HHMH W PErHCTpbl HAKOIJICHUSA. ATPUOYTHI
peructpoB. JIBIM>KEHUS PETUCTPOB ONEPATUBHOTO yUETa.

2.4. Pabota ¢ 3anmpocaMu ¥ OTYETaMH.

OcHoBHbIE cBelieHUsI O 3ampocax. VICTOYHMKM JaHHBIX /i 3anpocoB. PeanbHble U
BUpTyalbHbIE Ta0OmuIbl. KoHCTpyKTOp 3ampocoB. CxemMa KOMIOHOBKH JTAHHBIX.

Co3nanue U peAakTHpOBaHHE MEYaTHBIX (OPM JaHHBIX KOH(Urypauuu. MakeT medaTHOU
dopmbl. PenaktupoBanue MakeTa, peakTUpoBaHUE (POPMBI.

Mooynw 3. bazosvie cemegvle mexnono2uu

3.1. IIpyHLIMIIBI TIOCTPOEHUS U APXUTEKTypa KOPIOPAaTUBHOM CeTH. MHOrocCiI0iHas MOJENb
cetu. [lpmHnmmser Intranet MHuoroypoBHeBbill xapakrep Intranet. Apxwurektypa HHTpaner-
WutepHer. IIpenMyiectsa u HeIOCTaTKH UHTPACETH.

3.2. CnocoOs1 yctanoBku cuctemsl 1C:IIpennpusitue: Turbsl JuCTpuOYTUBOB (TIOTHBIN, TS
TOHKOT'O KJIMEHTA); BapHaHThl paboThl ((ailloBbI, KINEHT-CEPBEPHBIIl), CIIOCOOBI UCTIONIb30BAHUS
(TOJICTBIN KIIMEHT, TOHKUN KIIUEHT, BEO-KIHEHT).

3.3. JlokanpHble, rioOanbHble ceTH. TenekoMMyHHMKanMOHHble ceTH. CeTu omepaTopoB
cBsA3u. OCHOBBI OCTPOEHUS III00ABHBIX M KOPIOPAaTUBHBIX ceTeil. ba3oBbie ceTeBble TEXHONIOTHH
U UX cOBpeMeHHoe pa3Butue. CTpyKTypa U (QyHKIUH IJ100aTbHOM ceTH.

3.4. Texuomoruum mnepBUYHbIX ceTel. [lmesnoxponnas mudposas wuepapxus (PDH),
BPEMEHHOE MYJbTUIUIEKCUPOBAaHUE, HepapXxusi ckopocTeil. CuHXpoHHas uMdpoBas uepapxus
(SDH/ SONET), cranmapTbl, CHHXpPOHM3AIMsI, OTKA30yCTOWYMBOCTH. YTIJIOTHEHHOE BOJIHOBOE
myabTHILIeKcupoBanue (DWDM). Ontuueckue Tpancnoptasie cetd (OTN).

3.5. Texnonoruu rnobanpHbIXx ceredd. Cranmapt Frame Relay, TexHuka mpoJBuKeHHs
KaJ[pOB, MPOIYCKHAs CIIOCOOHOCTh. TeXHOJIOTUS aCHHXPOHHOTO pexuMa nepenaun (Asynchronous
Transfer Mode, ATM). TexHosioruss MHOTOIIPOTOKOJIBHOM KOMMYTallMu ¢ oMol Metok (Multi-
Protocol Label Switching, MPLS).

4 O0beM yueOHO# JUCUMIITIHHBI

Ob6bem
Buapl yaeOHO# paboThI B 3adeTHRIX B
eANMHUIAX aKaJeMHYECKIX
yacax
O0uas TpyA10eMKOCTb JUCHUILIUHBI 110 y4eOHOMY 3,0 108
ILUIAHY
Konrakthas pa6ora (KP): 1,78 64
Jlexuuu (Jlek) 32/36 32
JlabopaTopus (JI1ab.) 32/36 32
CamocrositesnbHas padora (CP): 2,22 80
[ToaroroBka K J1abopaTopHBIM paboTam 16/36 16
Pedepar 16/36 16
CaMOCTOSITeIbHOE U3YUYCHHUE Pa3/IeSIOB TUCITUIIIIMHBI 48/36 48
Buj koHTpoOJISA: 3a4eT / IK3aMeH B 3auer
Ob6bem
Bunbl yue6HOM paboThI B 3auerHBIX B actponom.
eIMHUIIAX yacax
O0uas TpyA0eMKOCTb JMCHUILIHHBI M0 Y4eOHOMY 3,0 81
ILUIAHY
KonraktHas pa6ora (KP): 1,78 48
Jlekiuu (JIek) 32/36 24
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JlabopaTopus (J1ab.) 32/36 24
CamocrositesqbHasi padora (CP): 2,22 60
[ToaroroBka k J1abopaTopHbIM paboTam 16/36 12
Pedepar 16/36 12
CaMocTosiTenbHOE U3yUYEHHUE Pa3/IeTI0B TUCIUILINHBI 48/36 36
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTaNus padoveil NPOrpaMmbl JUCHUNITIHHBI
«OcHoBbI 3k0HOMUKN» (B1.5.23)

1 Heab IMCHUIUIMHBI - IOJTYYSHHUE CUCTEMbI 3HaHUH 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS TMPOMBIIUIEHHOTO TPOU3BOJACTBA B CHCTEME HAIMOHAJIBHOW SKOHOMMKH,
¢dbopMHpOBaHHE SKOHOMHUYECKOTO MBIIUICHUS W HCIOJb30BaHUE TIIOJNyYEHHBIX 3HAaHUH B
MIPaKTUYECKON NEATEINBHOCTH.

2 B pe3yabTaTe H3y4eHHs] JUCHMIIMHBI 00y4YaIOIIMIiCS N0 MporpaMMe 0akajaBpuaTa
HOJIAKEH:

Obaad0ams CIEeAYOIUMI KOMIIETCHIIUSAMU:

- CIOCOOHOCTh HAy4YHO aHAIM3HPOBATh COLMAIbHO 3HAYMMbIE NPOOJIEMBI U MPOLECCHI,
YMEHHME HCIIOJIb30BaTh Ha IPAKTUKE METOJAbl T'yMaHUTApHBIX, JKOJIOTMYECKUX, COLMAIBHBIX U
AKOHOMHUYECKHUX HayK B Pa3IUYHBIX BHJIaX MPOQPECCHOHAIBHON U connanbHol aestenbHocTH (OK-
5).

3namo:

- OCHOBBI KOHOMHUKH B Pa3IMUHBIX chepax >KU3HEAEATeIbHOCTH;

- MeTOoJIbl pa3pabOTKU ONEPaTUBHBIX U MPOU3BOJICTBEHHBIX TIAHOB;

- METO/Ibl U CIIOCOOBI OIJIaThl TPYAA;

Ymemy:

- COCTaBJISATh OTYETHI 11O BBHIIOJHEHUIO TEXHUUECKUX 33 JaHUI;

- TOTOBUTb MCXOJHBIE JaHHbIE U1 BbIOOpa U OOOCHOBAHMSA HAYyYHO-TEXHHUUECKUX U
OpraHM3allMOHHBIX PEIIEHUI HA OCHOBE SKOHOMHUUYECKOTO aHAIN3a;

- pazpabaThiBaTh  OINEpaTUBHbIE  IUIaHBl  pabOT  MEPBUYHBIX  MPOU3BOJCTBEHHBIX
MoApa3IeJICHHM;

Braoemy:

- METOJIaMU U MHCTPYMEHTAMHU IPOBEACHHSI SKOHOMUYECKOTO aHaIM3a 3aTpaT U pe3yIbTaToOB
JIeATEIbHOCTH MPOU3BOJICTBEHHBIX MOIPa3ICICHUI;

- HMHCTPyYMEHTaMHM IUIAHUPOBAHHUSA M BBINOJHEHUS MEPONPUATUI IO NPOU3BOACTBY
POy KIINH;

3 Kparkoe comepxxanue I1MCUMILITHHBI

Mooynw 1. Beeoenue. Ocro6bl pblHOUHOU YKOHOMUKU

DKOHOMHYECKHE TOTpeOHOCTH, Onara W pecypcbl. OOIECTBEHHOE MPOU3BOJACTBO U
HSKOHOMHUYECKHE OTHOIIeHUA. [Ipou3BOICTBEHHBIE BO3MOXKHOCTH OOIIECTBA M HKOHOMUYECKHUI
BbIOOp. KpuBas nNpoOM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH  yObIBamomiedl  mpeaenbHOR
noJjie3HOCTUM. TpaauuuoHHass 3KoHOMHUYeckass cucremMa. CoOCTBEHHOCTh: (OpPMBI UM MYTH HX
npeoOpa3oBaHusi. PEIHOUHBIH MeXaHU3M ciipoca U npezioxkeHus. CoBeplieHHast 1 HECOBEPIICHHAs
KOHKypeHUHH. CyIIHOCTh M YCJIOBHUS BO3HMKHOBEHUS DBbIHKA. BUIbBl PBIHKOB M MX CTPYKTypa.
@ynkuun poiHKa. ToBap um ero cmoiictBa. Chnpoc u npemioxkeHue Ha pbiHKe. [loHsATue
«3IacTUYHOCTh». COBEpIIEHHAs] W HECOBEpIIEHHAs KOHKypeHUuu. Mononosus. Onuronosus.
[ToHsATHE HAIMOHATBFHON SKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHUYECKUE Moka3arenn. IloTpebneHus
u coepexenus. [IpousBoacTBo, 00OMeH U pacnpezenenue. [lorpednenue, coepexeHrne, THBECTUITNN
TOBapoB U ycnyr. @uHaHCOBas cucTeMa U (pruHAHCOBAs MOJUTHKA oOmiecTBa. Hamoru n HanoroBas
cucrema.

Mooynw 2. JkoHomuuecKue 0CHO8bI YNPasieHus npou3800Cmeom

[Ipenmpusitue kak CyOBbEKT PHIHOYHOTO XO35SHCTBA. DKOHOMUYECKHE 3aKOHBI U OCOOEHHOCTH
UX TposBIEHUS Ha npeanpusatud. Ponb coenuMamucrta  XUMHYECKOH IPOMBIIIJIEHHOCTH.
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[IpennpusiTue B cUCTeME pPBIHOYHOM SKOHOMUKHU. [Ipeampusrtue — Kak CyOBEKT M OOBEKT
MpEeIPUHUMATEIbCKON  JeATeIbHOCTU.  3aKOoHOAaTenbHas  0a3a  MpeaArnpUHUMATEIbCKOM
JeATeNIbHOCTH. HOpMaTHBHO-IIpaBOBBIE aKThl, PETIAMEHTUDPYIOLIUE NEATENbHOCTh NPEAIPUATHS.
Opranu3aluoHHO-TIPaBOBble  (OPMBI  MPEANPUHUMATEIBCKON JIEATENBHOCTH U KPUTEPUU HUX
BbIOOpa. @OpMbI COOCTBEHHOCTH. BHEIIHSAS W BHYTpPEHHSS cpefa Mpeanpustus. MarepuaabHO-
TexHuyeckas 6as3a mpousBojcTBa. ChIpbeBasi W TOIUIMBHO-’HEpreTuyeckas 0a3a XMUMHUYECKUX
npou3BoACTB. IIpom3BoicTBEHHAss mporpamMma W IPOU3BOJACTBEHHAS] MOIIHOCTb INPEATNPUATHS.
KadecTBO 1 KOHKYpPEHTOCTIOCOOHOCTH MPOIYKIIMA. IKOHOMUYECKOE 00OOCHOBAHHE BHIOOPA CHIPHS U
ToruBa. PecypcocOepexxenne. AlbTepHATHBHbIE HCTOYHUK ChIpbS M SHEpruu. MaTepualbHO-
TEXHUYECKHEe pecypchl mpennpustus. OCHOBHBIE TPOU3BOJCTBEHHBIE (OHIBI XUMHUYECKUX
NPEINPUATHIA: TOHATHE, KIacCUPUKAIMA U CTPYKTypa. [IoHsATHE U CTPYKTYpa, U OLIEHKAa OCHOBHBIX
cpenctB. IlokasaTenu WCHOIB30BaHUS OCHOBHBIX IPOU3BOJICTBEHHBIX (oHI0B. W3HOC 1
amMopTU3alus, U oleHKa 3()(HEKTUBHOCTH UCIIOJIb30BAaHHUSI OCHOBHBIX MPOHM3BOJCTBEHHBIX (DOHIOB.
BocnpousBoacTBo 0ocHOBHBIX cpencTB. OOOpOTHBIE CpeAcTBa MPEANPUATUS: TOHSATHE, COCTaB U
cTpykTypa. Hcrtounuku ¢opmupoBaHus 00OpOTHBIX cpeAcTB. OO0payrMBaeMoCTb OOOPOTHBIX
cpenctB. MarepuanbHble 3amachkl Ha IpeanpusaTuu. TpyaoBble pecypcsl npennpusatus. [lepconan
OPEINPUATHS U €r0 CTPYKTYpa. DPPEKTUBHOCTD UCIIOJIB30BAaHMS NIEPCOHANA U PaboYero BpeMeHH.
[IponsBoauTeNnbHOCTh TpyJia U orjaTta Tpyna. OpraHuzanus 3apab0THOMN IIaThl Ha MPEANPUSTHH.
ITpon3BOaUTENBHOCTh TpyZJa: MOHATHE, MOKA3aTEM M METOAbl M3MepeHus. MHnuBuayanpHas u
oOLIeCTBeHHAs] ~ MPOM3BOAUTENBHOCTh  TpyAa.  Pe3epBbl M (akTOpsl  MOBBILICHUS
IIPOU3BOJUTENBHOCTH Tpyaa. POpMBI, CUCTEMBI U pa3Mep OIUIAThI TPyAa Ha IIPEAPHUITHH.

Mooynw 3. TexHuKo-3KOHOMUYECKULl AHATU3 UHICEHEPHBIX pelleHUll

Jloxobl ¥ pacxozsl Ha IPOU3BO/CTBO, U PEAIM3ALINIO POAYKINHU peanpusaTus. M3nepxku
MIPOU3BOJICTBA MPOIYKIMH (ce0eCTOMMOCTh), MPUObLIb, PEHTA0ETBPHOCTh M IEHOOOpa3OBaHUE.
[TonaTHe 3aTpaThl HAa NPOMU3BOJACTBO U peaATU3ALMI0 MPOAYKUUH (ceOecTOMMOCTh). Buusl u
3HaueHue Kinaccudukaryu 3aTpat. CTpyKTypa 3aTpaT Ha IPOU3BOACTBO U pean3allnio MPOIYKIUH.
TeXHUKO-I)KOHOMHUYECKUI aHalW3 WHXXEHEPHBIX pemieHuil. OcoOeHHOCTH pacyera 3aTpaT Ha
MIPOM3BOJCTBO M pealM3alMi0 NPOAYKIMH B KOMIUIEKCHBIX Mpou3BojcTBaX. OCHOBHBIE ITyTH
CHIDKEHMsI 3aTpaT Ha MPOM3BOJCTBO Mpoiaykiuu. Jloxonsl mpeamnpustus. [loHstne npubbuin u
JI0X0/1a TMPEeANpUsATUs, METO/IbI UX pacueTa. PenTabenbHOCTh, €€ BUABI U METOAbl pacuera. [lytu
MOBBIIICHUS] TPHOBIIM M pPEHTA0CNbHOCTH Ha npeAnpusaTusx. lLleHooOpa3oBaHue U IIeHOBas
nonuTHKa. lleHa Ha MpOayKIUIO W NMPUHLUIBI 1IeHooOpa3oBaHus. Bunpl nen. CTpykTypa IEHBI,
cucrema I1ieH. B3anMocBs3u 11eH u uzaepxek. LlenoBas monuTtuka. PazpaboTka 11eHOBOM cTpaTeruu.
OUHAHCOBO-KPEIUTHBIE OTHOIICHUS MPEANPUATHI U crucTeMa Hajoroobnoxxenus. [lonstue, coctan
U CTpyKTypa ¢uHaHcOB mpeanpustus. [IpuHuumnsl Hamoroo6noxenus. Hamorm u ruiatexw,
YCTaHOBJICHHbIE 3aKOHOJATEIbCTBOM: BHU/IbI, CTABKU, OOBEKTHl HAIOTOOOI0XKEHHS U CPOKU YILIAThI
HaJyiora B OIOJDKET.

4 O0beM yueOHOH THCHHIIMHBI

B
Bunpr yue6HOM paGoThI 3a4eTHRIX | B akagem. gacax
eIMHULIAX
O01mas TPyA0eMKOCTh JMCUMILNIMHBI 10 Y4eOHOMY ILIAHY 2 72
Konrakthas pa6ora (KP): 1 36
Jlexuuu (Jlek) 0,5 18
[Ipaktnueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 1 36
Bupl camocTosTeTbHON PabOThI - -
Bu1 KOHTPOJIS: 3a4€T ¢ OLEHKO¥ - -
Bunel yue6HOM paboTh B B actponomM.
3a4ETHBIX Jacax
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CAMHHUIax

O01mast Tpy10eMKOCTb JUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 2 54
Konrakthas pa6ora (KP): 1 27
Jlexuuu (Jlek) 0,5 13,5
[IpakTnueckue 3austus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1 27

Bupl camocTosTenbHON pabOThI - -
Bua koHTpoOJIS: 3a4eT ¢ OLeHKOI - -

AHHOTanus padoyeil MporpaMMbl 1M CHUILTHHBI
«/Inneiinas anreopa» (b1.6.24)

1 Heap AUCHUIUIMHBI — (OPMHUPOBAHUE Yy CTYJIECHTOB CHCTEMBI OCHOBHBIX ITOHSITHH,
HCIIOJIb3YEMBIX JUISI IOCTPOCHUS BaXKHEHIINX MAaTEMATUUECKUX MOJENEH, U YMEHUsl UCIOJIb30BaTh
MaTeMaTUYeCKHe METOIbI IJIsl OMTMCAHUS Pa3IUUYHBIX MPOIECCOB.

2 B pe3yabTare M3y4eHHsl JUCHHUILIMHBI 00y4aloNIUiics MO MporpaMmMe dakaJjaBpuara
JOJIKeH:

Obnadamsb CIeayONTUMA KOMITETSHIIUSMH:

- BIaJICHHE KYJIbTypOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHWIO, aHaTU3y, BOCHIPHUSITHE
uHbOpMaIlny, MOCTAHOBKA €M M BBHIOOPY MyTeH ee JIOCTIKEHUS, YMEHHUE JIOTUYECKH BEpPHO,
apryMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHYIO peub (OK-1);

- CIIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUUIUIMH B
npo(heCCHOHATLHOM ~ JCSITENFHOCTH, TMPUMEHSATH METOJBl  MaTeMaTHYeCKOro  aHalu3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIepUMeHTaabHoro uccienoBanus (OI1IK-2).

3nams:

- MaTeMaTHYeCKHUe TEOpPUM M METOMBbI, JeXKallhe B OCHOBE IOCTPOEHUS MaTEMaTHYECKHUX
MOJICIICH;

- OCHOBBI IPUMEHEHUS] MaTEMAaTUYECKUX MOJIENIEH U METO/IOB.

Ymemy:

- BBIOMpaTh MaTeMaTUYECKUE METO/bI, MPUTOHBIC JJIs PEIICHUS KOHKPETHOM 3a/1a4u;

- HCIOJb30BATh MATEMATHUECKUE TMOHSTHS, METOJAbl U MOJENU JUIsl ONMUCAHUSA Pa3TUYHBIX
MIPOILIECCOB;

- TMPUMEHSATHh MaTeMaTHYECKUE 3HAHUS Ha MEXIUCIUILUIMHAPHOM YpPOBHE.

Braoems:

- ocHOBaMH (PyHIAMECHTAIHHBIX MATEMATHYECKUX TCOPHA W HABBIKAMHU WCIIOIH30BAHUS
MaTeMaTUYeCKOro anmnapara.

3 Kparkoe comepxanue 1M CUMILTUHBI

Mooyns 1. Dnemenmul meopuu yucen u meopuu MHod*cecmas. /leticmeus Ha0 MHO204IeHAMU

UYucna (1ensie, OTpUIaTeNIbHBIC, BEIIECTBEHHBIC). AOCONIOTHAS BEIMYMHA ICHCTBUTEIILHOTO
yucna. KommiiekcHele uuncia. Onepanuu Haja HUMH. MHoXecTBa M ONepalrdyd HaJ HUMHU.
DOneMeHTbl MHOKECTBA, NMOAMHOXecTBa. UncnoBbsle MHOXkecTBa. Popmynsl Myaspa u Diinepa.
W3BnedyeHne KOpHS n-OM CTENEHW M3 KOMIUIEKCHOTO 4YHciia. PemeHue ypaBHEHHWH KBaJpPaTHBIX U
BBICIIUX MOPSIKOB. PanimonansHas Apods. OCHOBHASI TeOpeMa anreOphl.

Mooynw 2. Bekmopnas ancebpa

Bexkropsl. JIuHelHble onepaunn Haj BekTopamu. [Ipoekius BekTopa Ha oCbh. JlekapTOBBI
KOOPJIMHATBI BEKTOPOB M ToueK. CKalIpHOE MPOM3BEIIEHHWE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA,
KOOPJIMHATHOE BbIpaKeHUE. BEKTOpHOE M CMEIIaHHOE MPOU3BEJCHHE BEKTOPOB, WX OCHOBHBIC
CBOMCTBA M F€OMETPUUYECKHI cMbIci. OnpeaenuTenan BTOPOro u Tperbero nopsaka. Koopaunaruoe
BBID@XKCHHE BEKTOPHOTO M CMEHIAHHOTO TMpou3BeneHus. DPuznueckoe M T'e€OMETPUUYECKOE
MIPUJIOKEHUE BEKTOPHBIX MPOU3BEICHUN.

Mooynv 3. Ananumuueckas ceomempusi Ha NJIOCKOCMU

Meron KoOpAMHAT Ha IUIOCKOCTH. JlekapTroBa mpsIMOYroJjibHas cCHCTEMa KOOpAMHAT,
NoJIsIpHasi cucTemMa KoopAuHat. PaccrositHue Mexay OByMsl TOUKaMu. JleneHue oTpeska momosam.
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Yron Mexay AByMs NPsAMBIMHU Ha IUIOCKOCTH. Y CJIOBHS NMapaJUIEIbHOCTH U NEPIECHIUKYIIIPHOCTH
NOpsIMBIX. YpaBHEHHUs] MPSMOM JMHUM Ha IJIOCKOCTH: oOImiee, € YIJIOBBIM KO3()PHUIHEHTOM,
IIPOXOJAILEH 4Yepe3 JAHHYIO TOUKY B 3aJlaHHOM HAIPABIICHHUH, NPOXOIALICH Yepe3 JBE IaHHBIC
ToukHu. PaccTostHue ot Touku 10 npsamoil. Kpussle Broporo nopsiaka. KaHoHndeckue ypaBHEHMs U
rpaduKu OKPYKHOCTH, HIUIHIICA, TUIIEPOOIIBI, TapaboIbI.

Mooynw 4.Jluneiinas aneeopa

Marpuusl. Onepanuu HajJ MaTpUlaMH. DJIEMEHTapHbIE MPeoOpa3oBaHUs CTPOK MATPHIIBIL.
IIpuBeneHne Matpuupl K CTyneH4aromMy BuAy W Buay l'aycca. Panr marpunsl. Omnpenenurens
MaTpullbl U ero cpoiictBa. OOparHas marpuia. PelneHune cucteM JIHMHEHHBIX anreOpanvecKkux
ypaBHEHUH (¢ TIOMOIIbIO 0OpaTHON Matpuilbl, MetogoM [aycca, meromom Kpamepa). Ilonstue o
JIMHEHHBIX BEKTOPHBIX MpOCTpaHCTBaX. JIMHENHHas 3aBUCHMOCTb M HE3aBUCHUMOCTH CHUCTEMBI
BeKTOpoB. Pa3sMepHocTs ¥ 0a3uc JMHeHHOro mnpoctpaHcTBa. KoopauHatel — BeKToOpa.
[TpeoOpa3oBanue KOOPAUHAT IPHU Iepexo/ie K HOBOMY Oa3ucy. JIuHeliHble onepaTopbl U JeHCTBUS C
HUMH. Marpuna nuHerdHoro omnepartopa. CBsi3b MEXKIy MaTpHIlaMU JIMHEHHOTO OIeparopa B
pas3nuuHbX ©Oaszucax. Panr wmatpumpsl. Teopema o panre. Brruncienue paHra MaTpUIbL.
CoOBMECTHOCTh CHCTEM JIMHEHHBIX airedpanyeckux ypaBHeHuM OJIHOpPOAHAas M HEOJHOPOAHAS
cucrembl. Teopema Kponekepa-Kanemnn. ®@ynaameHTanbHast cuctema pemieHuid. CoOCTBEHHbIE
3HaYeHUs] U COOCTBEHHbIE BEKTOpHI JIMHEWHOTO omneparopa. XapaKTepUCTUYECKUH MHOTOYJIEH.
bununeitnele W KBagpaTuuyHble (opMmbl. Marpuna KkBajgpatuuHoil  Qopmbl. [IpuBenenue
KBaJIpaTUYHOU (POPMBI K KAHOHUYECKOMY BHU]LY.

4 O0beM yueOHO# JUCHMIIITHHBI

Bcero 1 cemecTp
Buel yueOHO# paObOThI 3a4. e1./ 3a4. e/
aK.yac aK.yac
OO0mas Tpy10eMKOCTh AUCHMILIMHBI 10 y4eOHOMY 2/72 272
TUIAHY
KonrakTHasn padora (KP): 0,88/32 0,88/32
Jlexmun (JIex) 0,44/16 0,44/16
[Ipaktuueckue 3anarus (I13) 0,44/16 0,44/16
CamocrosTenbHas padora (CP): 1,12/40 1,12/40
Buj KoHTpoOJISA: 324eT ¢ OLEHKOI
Bcero 1 cemecTp
Buset yueOHO# paboThI 3au. ex./ 3a4. e/
acTp.yac acTp.yac
O0mas Tpy10eMKOCTh AUCHMILIHHBI 110 y4eOHOMY 2/54 2/54
TUIAHY
KonrakTHas padora (KP): 0,88/24 0,88/24
Jlexmun (JIex) 0,44/12 0,44/12
IIpaxtnueckue 3amsatus (I13) 0,44/12 0,44/12
CamocTosTeanHnas padora (CP): 1,12/30 1,12/30
Buja KoHTpoOJISA: 32a4€T C OLEHKOI

I[I/ICIII/II[JII/IHLI BapI/IaTHBHOﬁ YacTHu (06ﬂ3aTeJ’IBHBIe I[I/ICIII/IHJ'II/IHBI)

AHHOTaIUs padoyeil MPporpaMMbl JUCHHIJIHHBI
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«YncjeHHbIe MeTOABI pellIeHUi ypaBHeHH MaTemMaTu4eckoil pusuku u xumun» (b1.B.0/1.1)

1 Heap JaMCHMIIMHBI — OCBOCHHME CTYJEHTAaMU METOJIOB YHCIEHHOTO peIICHUS
MaTeMaTHYeCKUX MOJEJeH MpOLEeCCOB XUMHUYECKOW TEXHOJOTMHM U  OMOTEXHOJOTMH B
HECTAIlMOHAPHBIX PEXKUMAX U C paclpeAeEHHbIMU B IPOCTPAHCTBE MapaMeTpamH.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00y4YaIOIIMICA 110 MporpaMMe 0aKajaBpuaTa
JOJIZKEH::

Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoecCUOHATIBHON  JeSITEeNbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2).

- CHOCOOHOCTBIO MCIIOJIB30BaTh MaTeMaTHUYECKHE METO/bl 00paOOTKH, aHauu3a M CHUHTE3a
pe3ynbTaToB npodeccuoHanbHbIX nccienoBanuii (I1K-25).

3nams:

- OCHOBHbIe THUNBI AU(DepeHNATBHBIX YpaBHEHHM MaTeMaTUYeCKUX MoJeled XHMHKO-
TexHonoruueckux npoueccos (XTII) n moaxoas! K UX YUCIEHHOMY PELIEHUIO;

- OCHOBHBIE MOJIOKEHHS TEOPUU PA3HOCTHBIX CXEM;

- IpaBWIa  COCTaBJIEHUS  PA3HOCTHBIX  CXEM,  ANIPOKCHUMHUPYIOIIUX  pa3In4HbIE
nuddepeHnranbHpIe 3a1a9H;

- OCHOBBI TEOPHH METO0/1a KOHEYHBIX IEMEHTOB;

Ymemy:

- TpaBWIbHO BBIOpaTh METOJ YHCICHHOTO pELIeHHs [ TMOJYYEHHOM CHCTEMbI
muddepeHIMaTbHBIX YPaBHEHMUI;

- npuBecTH JudQepeHnraibHOe ypaBHEHHE K pa3HOCTHOM cXeme;

- BBINOJHUTH NpeoOpa3zoBaHusl, HEOOXOIUMBIE [Tl pEIICHUs PAa3HOCTHOM CXEMBI;

- COCTaBHTb OJIOK-CXEMY peIIeHUs U pa3padboTaTh pacyETHBIN MPOrPaMMHBIN MOJTYJIb;

- OIICHUTb TOYHOCTb MOJIYYEHHBIX PE3YyJIbTaTOB;

Bnaoemy:

- METOJIaMU PELICHHs Pa3HOCTHBIX CXEM Pa3IUYHOIO THIIA;

- METOJIOM OIPEJENICHUS MOPAIKA AlIPOKCUMALIUU PA3HOCTHBIX CXEM;

- METOJIaMU MCCIIEZIOBAHUS YCTOMYMBOCTH PA3HOCTHBIX CXEM;

- METO/IOM IpHBeJieHHs Tu(depeHIMaIbHbIX YpaBHEHUI K 6e3pa3MepHOMY BHULY;

- METOJIaMU YHCIJIEHHOTO PEIIEHUS CIOKHBIX CHCTEM YpaBHEHHUH MaTeMaTH4YEeCKHX MoJeleil

- MpaKTHYECKHMMM HAaBBIKAMU YHCIIEHHOTO pelieHus AuddepeHnaibHbIX 3a1a4.

3 Kparkoe comepxxanue 1M CUMILIAHBI

BBenenmne

CoBpeMEHHbBIE TEHACHIIMM B Pa3BUTHM YHUCIEHHBIX METOAOB, IPOrPaMMHUpPOBAaHUSI U
BBIUHUCIUTENbHON TeXHUKU. DopManu3aiys 3TarnoB pazpaboTKH MaTeMaTUYeCKON MOJIENH XUMHUKO-
TEXHOJIOTHUECKOro mpouecca. Kiaccudukanus ypaBHeHuii Marematnueckux wmogeneit XTIL
Knaccudpukanuss rpannmusbix ycnoBuil. [lpumepst marematmueckux wmogenei XTII. Bsidop
YHUCJIEHHOTO MeTo/1a pemeHus. OneHKa TOYHOCTH BBIYUCIICHUH.

Mooynw 1. Teopemuueckue 0cHo8bL

[lpuBenenue ypaBHeHHMH K Oe3pasmMepHOMYy BHIYy. Pa3HocTHas  anmpoKcUManus
muddepeHIMaTBHBIX OonepatopoB 1-ro u 2-ro mnopsakos. [loHsThe mnopsaka anmpoKCHUMAIHU.
IToHATHS pPa3HOCTHOM CETKM W PA3HOCTHOM CXeMbl. SIBHbIE M HESABHBIE PA3HOCTHBIE CXEMBI.
AnmpokcuManus Ha4aabHbIX U TPAHUYHBIX YCIOBH.

[ToHSTHA YCTOMYMBOCTH PAa3HOCTHBIX CXEM M CXOJUMOCTH PEIIECHUS PAa3HOCTHOM CXEMBI K
pelieHnto ucxogHoro auddepeHranbsHoro ypaBHeHus. CrnekTpaabHblidi MeTo (METO TapMOHUK)
aHaJlM3a YCTOMYMBOCTH pa3HOCTHBIX cXeM. lccienoBaHue yCTOMYMBOCTH SBHOM M HESBHOMN
Pa3HOCTHBIX CXEM, allllPOKCUMUPYIOMUX AU epeHnaibHoe ypaBHEHHE TapaboInyecKoro THIIA.

Mooyns 2. Pewenue oughghepenyuanvuvix ypasreruii napadoiuyecko2o muna (00HOMepHbIxX
1o NPOCMpancmaey) u OuddepeHyuanbHblxX ypasHeHull 8 YaCMHbIX NPOU3BOOHLIX 1-20 nopsoka
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[Tpumepsr auddepeHnanbHbIX ypaBHEHUN MapabONUYecKOoro THMA MPUMEHUTETBHO K
nporeccaM XHMHYECKOW TEXHOJIOTHH. SIBHAas pa3sHOCTHAs CXeMa, HCCICIOBAHWE YCTOWYHBOCTH
CXeMbl, MeToj ee perieHus. HesBHas pazHOCTHas cxeMma, HCCIEIOBaHHWE YCTOHUMBOCTU CXEMBI.
Meton IpOroHKM Kak METOJl pEUIEHUs] HEIBHOM PAa3HOCTHOW cXeMbl. MeToJ pelIeHHs Ha OCHOBE
cxeM Kpanka-Hukoncona wu CaynbeBa. IlocTpoeHune anropuTMoB [Uis peEIICHUs —3ajaad
TETIOMPOBOAHOCTH U TUDPy3un.

[Tpumepsr auddepeHnnaIbHbIX YpPaBHEHUN B YaCTHBIX MPOHM3BOAHBIX |-ro mopsaka
NPUMEHHUTEIBHO K TpoIleccaM XHMHUYECKOH TEXHOIOTWH. SIBHBIE Pa3HOCTHBIE CXEMBI,
HCCIIEIOBaHUE YCTOWYMBOCTH PAa3HOCTHBIX CXEM, METOJ peuieHHus. HesBHbIE pa3HOCTHBIE CXEMBI,
YCTOMYUBOCTh PAa3HOCTHBIX CXEM, METOJ pemieHus. [locTpoeHne anropuTMoB sl pelieHus 3ajad,
CBSI3aHHBIX C pacyeToM ypaBHEHHUH OanmaHca YUCIia YacTUIl B XUMHUECKUX PEeaKTOpax.

Mooynw 3. Pewenue mrocomepHulx oughghepeHyuanvHulx ypasHenull napaboiuueckoeo muna
U MHO20MEPHBIX YPAGHEHUU 8 YACMHBIX NPOU3BOOHIX [-20 nopsaoka

[Ipumepsl MHOroMmepHbBIX JuddepeHalbHbIX YpaBHEHU MapaboiMyecKkoro Tuma
NPUMEHUTEIBHO K TMpoIeccaM XHUMHUYECKOH TEXHOJOTMH. SIBHBIE pPa3sHOCTHBIE CXEMBI,
WCCIIC/IOBAaHNE  yCTOMYMBOCTH, MeTox  pemeHms. Cxembl  pacmierienns.  (Cxema  co
CTaOMIM3UpYIOIel 100aBKOH, cXxema MpeauKTop-Koppekrop. MccnenoBanue ycTOMYMBOCTH CXEM,
MeToa uX pemenns. CpaBHUTENbHAs XapaKTEPUCTHKA W3YYEHHBIX Pa3HOCTHBIX cxeM. [loctpoeHue
QIITOPUTMOB JUIS PEIICHUS MHOTOMEPHBIX 3a1ad Ju(Qy3un, BUXPs CKOPOCTH C YUETOM SIBJICHHIA
KOHBEKIIHH.

[Tpumepsl MHOTOMEPHBIX Au(dEepeHIINaTbHBIX YPaBHEHU B YaCTHBIX MPOU3BOIHBIX 1-TO
MopsiIKa TPUMEHUTEIHFHO K TpoIleccaM XHMHUYECKOW TEXHOJIOTHH. SIBHBIE Pa3HOCTHBIE CXEMBI,
UCCIIC/IOBAaHUE YCTOWYMBOCTH, METOJA paciieruieHus. CXeMbl pacIleIuIeHus, HCCIIe0BaHUE
YCTOMYMBOCTH, METOJX pemieHus. [locTpoeHne anropuTMOB JUIS pElIeHHS MHOTOMEPHBIX 3ajad
pacueToB QYHKIIHI pacipeesieH!s] YacTUIl TI0 pa3MepaM U IO TOJIIMHE IJICHOK Ha HUX B MPOIIecce
Pa3JIOKEHUS alaTUTa U MOyYeHUS SKCTPAKIIMOHHON (OchOPHON KUCITOTHI.

Mooyns 4. Pewenue ouppepenyuanbHulx ypagHeHull SIIUnNmuyecko2o munad

[Tpumepsr  auddepeHITUATBHBIX YpaBHEHUH DIDTUITHYSCKOTO THIIA TMPHUMEHHUTEIBHO K
3aJa4aM XUMHUYECKON TeXHOJIOTHH. MEeTOIbl YyCTaHOBJICHHUS C MCIIOJIb30BAHUEM SIBHOUM Pa3HOCTHOM
CXeMBbI (METOJl TIPOCTOW HTEpalmu), C WCIOJIB30BaHHEM CXeM paciueruieHus. CpaBHHUTEIbHAS
XapakTepucTuka MeTonoB. [locTpoeHuwe  alropuTMOB i pelIeHWs  3aJad  pacueTa
KOHIICHTPAITMOHHBIX M TEIUIOBBIX MpoQwiIeld B TPOTOYHBIX TPYOUATBIX peEaKTOpax, pacueTa
GYHKIIUH TOKa JJIs PEeIIeHus 3a7a4 THIPOJUHAMUKH.

Mooynw 5. Pewenue unmezpo-ouppepenyuanbrvix ypagHerui

[Tpumepsr  uHTETpO-AU(GEepeHINATBHBIX  YpPaBHEHW MPUMEHUTEIBHO K  3a7adam
XUMHUYECKOH TEXHOJOTMH. Pa3HOCTHBIE CXEMBbI Ui pEIIeHUs HHTErpo-auddepeHInaTbHBIX
ypaBHEHU, MeTOAbl pemieHuid. [locTpoeHne anropuTMOB Ui pacueTa ypaBHEHHMH IS (QyHKIUI
pacripesieieHus] BKJIFOUEHHH 10 pa3MepaM C Y4eTOM SIBIICHHWH arjoMepanud W ApPOOJICHUS B
XUMHUYECKUX PEeaKTOpax.

Mooynw 6. Pewenue crodchvix cucmem ypagHeHu

[TpuBeneHne cucTeMbl ypaBHEHUN K Oe3pasMepHoMy BUy. IlocTpoeHne pa3HOCTHBIX CXeM,
aNMpPOKCUMUPYIOMIUX CHUCTeMY ypaBHeHHH. OrmpeneneHne YCTOHYMBOCTH PAa3HOCTHBIX CXEM C
MOMOIIBI0 TECTOBBIX 3alad. MeToJ TecToBBIX 3amad. Pa3zpaboTka anroputma i pelIeHHS
ypaBHEHHII MaTeMaTHYECKOW MOJENIH TMpoIlecca MacCOBOW KPHCTALIM3AIMM W3 PacTBOpa
(YpaBHEHHE U3MEHEHHUS KOHIIEHTPAIlMU B PACTBOPE, ypaBHEHHE OallaHCa YMCIIa YacTUIla, ypaBHEHUE
W3MEHEHUS TEMIIEpaTyphl pacTBOPA).

4 O0beM yueOHON JUCITUTLIHHBI

O6Bem
Bunel yueGHoI paboTh B 3agernsix | B akamemuueckux
€AMHULIAX yacax
O0uas TpyA10eMKOCTb JMCHUILIUHBI N0 y4eOHOMY 5,0 180
IUIAHY
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KonraktHas patora (KP): 64/36 64
Jlexuuu (Jlek) 32/36 32
[Tpaxtuyeckue 3anstus (I13) 16/36 16
JlaGopaTopHbIie pabOThI 16/36 16
CamocrositesabHas padora (CP): 80/36 80

Buja koHTpOJIsSi: IK3aMeH 36/36 36

O6Bvem
Bunsl yueOHol paboThl B 3auerHbIX B actponom.
eIMHUIIAX gJacax

OO0mas TpyA0eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY 5,0 135
IJIaHY
KonraktHas patora (KP): 64/36 48
Jlexuu (JIek) 32/36 24
[Tpaktnueckue 3anastus (I13) 16/36 12
JlaGopaTopHblie pabOThI 16/36 12
CamocrositesabHas padora (CP): 80/36 60

Buja KOHTpOJIsi: IK3aMeH 36/36 27

AHHOTanus padoveil NPOrpaMmMbl JUCHUIITHHBI
«Psaabl 1 00bIKHOBeHHBbIE TU(epeHINATbHbIE YPABHEHUS B HH()OPMALMOHHBIX CHCTEMAaX U
TexHosaorusx» (b1.B.0/1.2)
1 Heab aucHUMIMHBI — (OPMHUPOBAHHE Yy CTYACHTOB CHCTEMBl OCHOBHBIX IOHSTHH,
MCIOJIb3YEMBIX JUISI IOCTPOCHUS BaXKHEHIIMX MAaTeMAaTUUECKUX MOJENEH, U YMEHUsl UCIOJIb30BaTh
MaTeMaTUYECKHE METOIbI IJIsl OTIMCAHUS PA3IUIHBIX MPOIIECCOB.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00Y4YAIOIIMICA 110 MporpamMme 0aKajaaBpuaTa
JOJIZKEH::
Ob6nadams cneayOMUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3AaKOHBI E€CTECTBEHHOHAYYHBIX IUCLMIUIMH B
npoeCcCUOHATIBHON  JeSITENbHOCTH, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHajau3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOoro uccienoBanus (OIIK-2);

- CHOCOOHOCTBIO MCIIOJIb30BaTh MaTeMaTHYECKUE METO/bl 00paOOTKM, aHauu3a M CHUHTE3a
pe3ysbTaToB npodeccuoHanbHbIX uccnenoBanuil (I1K-25).

3namy:

- OCHOBB JU(PQPEpPEeHUUATBHOIO M HMHTErPajbHOIO HMCUYUCIEHHUS, U epeHIHaTbHBIX
YPaBHEHUI, TEOPUH BEPOSTHOCTEN U MAaTEMaTUUECKON CTaTUCTUKH;

- MaTeMaTH4YecKue TEOpUU U METOJbl, JIeXKalllhe B OCHOBE IOCTPOEHUS MaTeMaTHUYECKHX
MOJEJIeH;

- OCHOBBI IPUMEHEHHS] MaTEMaTUYECKUX MOJIeNIel 1 METO/I0B.

Ymemn:

- BbIOMpaTh MaTeMaTU4YECKUE METO/bl, IPUTOHbIE JJIs PELIEHUS] KOHKPETHOM 3a/1a4u;

- HCIOJIb30BaTh MAaTEMATUYECKUE IOHATHUS, METOABI M MOJEIM JUIsl ONMCAHMS Pa3IMYHBIX
IIPOLIECCOB;

- BBIABJIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX IIPOLIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pa0OTKH TaHHBIX;

- I[PUMEHATHh MaTEMaTUYECKHE 3HAHUS HA MEXXIUCIUIUINHAPHOM ypPOBHE.

Braoemy:

- OCHOBaMHM (DyHIAMEHTAIbHBIX MaTEMaTHYECKUX TEOPHUM M HaBbIKAMH HCIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

- METO/IaMH CTaTUCTUYECKOI 00paboTKH UH(OPMALIHH.

3 Kparkoe conepxxanue JMCUHMIIHHBI
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Mooyns 1.Hucnosvle u (hynkyuoraibHvle psaodsl

UYucnoBble psabl: OCHOBHBIE TIOHSATHUS, CBOWCTBA CXOISALIMXCA PAIOB, HEOOXOIUMBIN
npusHak cxoaumocTtd. ['apMonuueckuil psa. Paner dQupuxie. IlpusHaku cpaBHEHUS PSIOB C
MOJIOKUTENbHBIMU uieHaMu. [lpusnak [lanamGepa. MHTerpaiabHbI M paJuKaIbHBIA HPU3HAKU
Komm. 3nakouepenyrommuecss psapl: npu3Hak JlelOHMIA. 3HAKONEpEMEHHbIE PsiIbl: MOHSATHS
a0COJIIOTHOM M YCIIOBHOW CXOJMMOCTH, IPU3HAK a0COMIOTHON CXOJMMOCTH, CBOMCTBA a0COTIOTHO U
YCIIOBHO CXOJSLINXCS PSIOB.

@OyHKIMOHAJIbHBIE PAJbl: OCHOBHBIE MOHATHS, 00JAaCTh CXOAMMOCTH. CTENEeHHbBIE PSIIbL:
panuyc, uHTepBai, obnacTe cxoauMocTh. CBOHCTBa CTeNeHHbIX psAAoB. Psagsr Teitmopa u
MakJsopeHa: CBOMCTBA, YCIIOBUE CXOJIMMOCTH psijia K UCXOJIHOM (DyHKIIMU, OCHOBHBIE Pa3IOKEHUS.
Paznoxenue GyHKUIUHN B psi MakjiopeHa ¢ MOMOIIBIO OCHOBHBIX pasioxeHUud. ['TaBHOe 3HaueHue
¢bynkun. DxBuBaneHTHbIE GyHKIUU. [I[pumenenue psanos Telnopa u MakiiopeHa 11 BBIYUCICHUS
IIPENIETOB.

Mooynw 2. Jlugppepenyuanvrvie ypasruenus nepeoco nopsoka

JuddepeHunanbuple  ypaBHEHHS: MOPSAOK, peIIeHHe, TeopeMa CYIIECTBOBaHUSA U
€IMHCTBEHHOCTH pemeHus. 3agaua Komm. VYpaBHeHHs C pa3fesiolIUMUCS IePEeMEHHBIMHU.
Onnoponuble audpdepeHnnansuble  ypaBHeHus. JluHelinele audQepeHnnanbaple  ypaBHEHHS
MIEPBOTO MOPsAJIKA. YpaBHEHHUS B MOJIHBIX AU depenHnunanax. aTerpupyommii MHOXKUTENb.

Mooyns 3. [Jughghepenyuanvrvie ypasrenus 6mopoeo u n-20 nopsaoxa

Huddepennnanbible ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAIOLIUE MOHMKEHUE MOPSIKaA.
Jluneitnsle auddepeHnnanbHble ypaBHEHHS BTOporo mnopsiaka. CpoiicTBa pemienuil. Jlunelinas
He3zaBUcUMOCTh (QyHKIM. Onpenenurens Bponckoro. CTpykTypa OOIIEro peuieHusl JUHEHHOTOo
muddepeHManibHble  ypaBHEHHsT BTOoporo mnopsiika. (DyHnameHTanbHas CHCTEMa pPELICHHH.
Jluneitnble opHOpoaHBbIE AUpQepeHnaNbHbIE YPaBHEHHUS BTOPOTO MOpsIKa C TMOCTOSHHBIMHU
Kod(pduumeHTaMu: MmocTpoeHue ooduiero pemeHus. Meron Oinepa. JIuHelHble HEOTHOPOIHbIE
muddepeHIManbHble YpaBHEHUSI BTOPOTO MOPSAIKA C MOCTOSHHBIMH Kod(pduuuentamu. O6miee u
YaCcTHOE PELICHHUsS HEOJHOPOIHBIX ypaBHeHUH. JIuHelHble nudQepeHnnanbHble YpaBHEHUS 1-TO
MOpsIZIKA: CBOWCTBA pEIICHUH, TEOpEeMbl O CTPYKType OOIIero pemieHus, MEeTOJl Bapualuu
NOCTOSAHHBIX. JluHelHble nud¢epeHInaTbHble YpaBHEHUS #-TO TOpsAIKa C TOCTOSHHBIMHU
Kod(dumeHTaMHu. AJTOPUTM OCTPOEHUS OOIIETO PELIeHHUS.

Mooyns 4. Cucmemst oughghepenyuanvrwvix ypasrenuii

Cucrembl aud@epeHnnanbHbIX ypaBHEHUH IMEPBOTO MOpsIKa: OOLIMe MOHITHS, Teopema
CYILIECTBOBaHMS M €IMHCTBEHHOCTH oOuiero pemeHus. CucteMsl JUHEHHBIX TU(depeHInaTbHbIX
YpaBHEHUH TEpPBOT0O MOpPSAKA: HMHTEIPUPOBAHHE METOAOM HCKIOYeHHs. CHCTeMBbl JMHEHHBIX
TuddepeHMaibHbIX YpaBHEHUH TEPBOro IMOpsIKAa: CBOMCTBA peIIeHUH, TEOpEMBl O CTPYKType
o0uiero pemeHusi, MeTOJ] BapHallMd TMOCTOSHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOAHBIX U
HEOJHOPOAHBIX TU(QPepeHIUATbHBIX YPAaBHEHHH C MOCTOSHHBIMH KO3((UIIMEHTaMH. DJIEMEHTBI
TEOPUHU YCTONUMBOCTH. MeTO/Ibl YUNCIEHHOTO pelleHus TudepeHInanbHbIX ypaBHEHUH.

4 O0beM yueOHOM JUCHMIITTHHBI

o B 3ageTHBIX B akazem.
Bunel yueGHOI paboThI
eAMHUIIAX yacax
O01masi Tpy10eMKOCTb JUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue BUIBI CaMOCTOSITENHHOM pabOThI 1,67 60
Buja koHTpOJISi: IK3aMeH 1 36
. B 3agernbix | B actpoHOM.
Bunet yueGHOI paboTh
€IMHHUIAX qacax
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O0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 4 108
KonTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[IpakTnueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue BUIbI CaMOCTOSITENHHOM pabOThI 1,67 45

Buja KOHTpPOJIsi: IK3aMeH 1 27

AHHOTAIUs padoyeil MPOrpaMMbl IUCHHIJIHHBI
«Teopusi BeposiTHOCTElH M MaTeMaTHYeCKAasl CTATUCTUKA B HH(YPOPMAIIMOHHBIX CHCTEMax U
TexHosorusix» (b1.B.0/1.3)

1 Heap aucuHUmIMHbI — (GOPMUPOBAHUE Yy CTYJIEHTOB CHCTEMBl OCHOBHBIX TOHSTHH,
UCTIONIE3YEMBIX JIJISI TIOCTPOSHUST BAKHEHUITUX MAaTEMaTHYCCKUX MOJICICH, U YMEHUSI UCTIOIh30BaTh
MaTeMaTHYeCKHUe METO/IbI JIsl OMMUCAHUS PA3IMYHBIX MPOIECCOB.

2 B pe3yabTaTe U3ydeHus: JUCHHUIJIMHBI 00yYaIOUIUiics MO mMporpamMMe GakajaBpuaTa
JMOJIKeH:

Obnadams CleayOUUIMU KOMITETEHIIUSIMHU:

- BIQJICHHEM IIHUPOKOW oOIe mnoAroToBKOM (0a30BBIMU 3HAHUSMHU) JUIS  PELICHUS
MPaKTUYECKUX 3a/1a4 B 001acT HHOOPMAIIMOHHBIX cucteM U TexHonoruit (OITK-1);

- CIOCOOHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIMILIAH B
npo(heCCHOHATLHOM ~ JCSITENFHOCTH, TMPUMEHSATH METOJBl  MaTeMaTHYeCKOro  aHalu3a |
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIepUMEHTaIbHoro uccienoBanus (OITK-2);

- CHOCOOHOCTBIO HCIIOJIb30BaTh MaTeMaTHYECKHE METONIbl 00pabOTKH, aHamu3a M CHUHTE3a
pe3yibpTaToB npodeccuoHanbHbIX nccaeaoBanuit (I1K-25).

3nams:

- OCHOBBI TEOPUH BEPOSITHOCTEM U MaTEMaTHUECKON CTATUCTUKU;

- MaTeMaTHYeCKHe TEOPUHM W METOJbI, JIeXKAIIUe B OCHOBE TOCTPOCHUS MAaTEeMaTHYCCKHX
MOJCTIEH;

- OCHOBHI IPUMEHEHUS MATEMAaTHICCKUX MOJIECIICH 1 METO/IOB.

Ymems:

- BBIOMpATh MATEMAaTUYCCKUE METO/IbI, IPUTOIHBIC JJIs PEIICHUS KOHKPETHOM 3a/1a4u;

- HCIONB30BaTh MATeMAaTUYECKUE TMOHATHUS, METOABI M MOJETH JUIsl ONMUCAHMS Pa3IMYHBIX
IIPOLIECCOB;

- BBISBJISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JIe)KAIlMe B OCHOBE KOHKPETHBIX MPOIECCOB;

- HCIOJIb30BaTh OCHOBHBIC METOJIbI CTATUCTHYECKON 00pa0OTKH TaHHBIX;

- MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS Ha MEXIUCIUIUIMHAPHOM yYPOBHE.

Braoemy:

- OCHOBaMHU (yHIAMEHTAJbHBIX MATEeMAaTHYECKUX TEOPHM U HaBBIKAMH HCIOJIb30BaHUS
MaTEeMaTHYECKOTO armnapara;

- METOJaMH CTaTUCTHYECKON 00pabOTKH HH(POPMAIIHH.

3 Kpartkoe coaep:kanue THCIHUTLTAHBI

Mooyns 1. Teopus eéepoamuocmeii. Cnyyaiinvie 8eIU4UHbL U UX 3AKOHbL pACHpeOeNeHUs

[Mpenmer Tteopum BeposTHOCTe. CryuaiiHble COOBITHSA. [IPOTHBOIONIOXKHBIE COOBITHS.
HezaBucumeblie coObITHs. OTHOCHTENBbHAS YacToTa. Kiaccuueckoe U reoMeTpuieckoe onpeesieHue
BEPOSTHOCTH. DJEMEHTApHAsT TEOPHsl BEPOSTHOCTEH. MeToNbl BBIYHCICHUS BEPOSTHOCTEH.
[IpocTpancTBo sneMeHTapHbIX coObITHil. Kiaccuyeckoe ompeneneHue BeposTHOCTH. Auredpa
COOBITHUI: TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHH, MPOTHUBOIOJOXKHBIX COOBITHIA, CymMMa
BEPOATHOCTEH HECOBMECTHBIX COOBITHH, OO0pa3ylomuX TNOJHYI Tpymmy. AKCHOMaTHYECKOe
orpenieieHue BeposITHOCTH. CTaTUCTHUYECKOE OTPEIeIEHUE BEPOSITHOCTH. Y CIIOBHASI BEPOSITHOCTb.
TeopemMbl O BEpOATHOCTH TPOU3BEIEHUS 3aBUCUMBIX M HE3aBHUCUMBIX coObiTuid. [lomHas

54



BeposATHOCTH. [loBTOpHBIE HcbITaHus. PopMyna beprysum. JIokalbHass U UHTErpagbHas TEOPEMBI
Myagpa-Jlamiaca. ®opmyna Ilyaccona.

IlonsiTne ciy4ailHOW BeNMYUHBL. [IUCKpETHBIE U HENPEPBIBHBIC CIIyYalHBIC BEIIMYUHBI.
3aKoH pacripesesieHusl ciay4daiiHON BenuyuHbl. DYHKIMS pacrlpeiiesieHus, ee CBOWCTBa, rpaduk.
IInoTHOCTH pacnpeneneHns HENPEPHIBHOM CIIy4allHOM BEIMYMHBI (IUIOTHOCTH BEPOSATHOCTH).
dopMyna Juisi BEpOATHOCTH MOINAJAaHUsI HEPEPBIBHOM CIIy4ailHOM BEJIMYMHBI B JAHHBIM WHTEPBAJ,
BBIPQ)KEHHBIN 4epe3 IUNIOTHOCTb BEPOSTHOCTH, F€OMETPUYECKU cMbICH (popMyiel. buHoMuanbsHoe
pacnpenenenue. pacnpenenenue [lyaccoHa, paBHOMEpPHOE pacHpelneleHue, HOPMalIbHOE
pacrpeneneHue, SKCIOHEHIUAIIBHOE PACIIPEIEICHUE.

Mooyns 2. Mamemamuueckas cmamucmuxa

IIpenmer marematndecko cTaTUCTUKH. OCHOBHBIE 33a4d MaTEMaTHYECKON CTATUCTHUKH.
Boi6opounsiii meton. Cratuctuueckoe omnucaHue. BwiOopku. I'mcTorpamMma M MOJHMIOH 4acToT.
Craructuueckas (3mnupuyeckas) GyHKUIUs pacrpeeneHus. BoiOopouHble XapaKTepUCTHKH U UX
pactipenenenus. CocrositenpHble, A(G()EKTUBHBIE CMEIICHHBIE W  HECMEIICHHBIC  OICHKH
napamerpoB. CTaTHCTUYECKOE CpeHEE, CTaTUCTUYECKAas IUCHEPCHS M CTAaTHCTUYECKOE CPEIHEE
KBaJPaTUYHOE KaK TOYEYHBIC OLEHKH HEM3BECTHBIX: MAaTEMaTUYECKOIO OXHUIAHMS, IHUCIIEPCUH,
CPEIHEr0 KBaJApPAaTUYHOIO OTKJIOHEHUs. J[OBEpUTEIbHBIE WHTEPBAJIbI U WHTEPBAJIbHBIC OLICHKU.
JloBepuTenbHbIE ONEHKM HEU3BECTHOW BEPOSATHOCTH MO OoibIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTEeMaTU4YeCKOro OXHUAAHWS IPU HEU3BECTHOM aucrepcuu. JloBepurTenbHas OLICHKA
CpellHero KBaJIpaTUYHOIO OTKJIOHEHHs. TouHble BbIOOpouHbIE pachpenenenus: CrproneHTa (t-
pacnpenenenue), ®dumepa-Cuenekopa (F-pacnipenenenue), Ilupcona (y>-pacmpeneneHue).
[IpoBepka cTaTHMCTHYECKMX THNOTE3. MareMarndyecKue METOAbl IPOBEPKM CTATHCTHYECKHUX
TUIIOTE3. DJIEMEHTHI TEOPUH KOPPEIALIH.

4 O0beM yueOHOH THCHHIIMHBI

. B 3auernbix | B akanem.
Bunel yueGHOI paboThI

€IMHHUIAX yacax

O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 3 108
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
JlabopatopHbie pabOTHI - -

CamocrositesbHas padora (CP): 1,67 60
Kypcosast pabota - -

Pedepar - -

Jlpyrue BUIbI CaMOCTOSITEIHHOM pabOThI 1,67 60

Bua koHTpoOJISi: 3a4eT - -

. B 3auernbix | B actpoHOM.
Bunpr yueGHOM paGoThl

€IMHUIIAX qacax

O01as TPyA0eMKOCTh JMCHMILUIUHBI 0 Y4€0HOMY IJIAHY 3 81
KonraktHas patora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,44 12
JlaGopaTopHblie pabOThI - -

CamocrositesibHas padora (CP): 1,67 45
Kypcoas pabora - -

Pedepar - -

Jpyrue BUIBI CaMOCTOSITEIBHON pabOThI 1,67 45

Bua koHTpoOJISi: 3a4eT - -

AHHOTaNUsA pado4yeid MPOrpaMMbl JUCUMUILIHHBI
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«Panbl @ypbe. YpaBHeHUs] MATEMATHYeCKOH (PU3UKH B MHPOPMALHOHHBIX CHCTEMAaX H
TexnoJiorusax» (b1.B.0O/1.4)

1 Heap aucuMmiuHbl — (HOpPMUPOBAHHE y CTYJCHTOB CHUCTEMbl OCHOBHBIX ITOHSTHH,
UCIOJIB3YEMBIX JIJISl TIOCTPOEHUS! BaXKHEUIIUX MaTeMaTHUYEeCKUX MOJIENeH, U YMEHUsI UCIOIb30BaTh
MaTEMaTUYECKHUE METO/IbI JUIsl OMMCAHUS Pa3IMYHBIX IIPOLIECCOB.

2 B pesyabTare H3y4yeHHs TUCUHMILIMHBI 00y4YalolMiicsl 10 mporpamMMe 0akajnaBpuara
JOJIKeH:

Obnadamsb CIeayONTUMU KOMITETEHIIUSMH:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npoecCHOHATBbHOM  JESTeNTbHOCTH, IMPUMEHSATh METOAbl MaTeMaTHYeCKOro aHaluza |
MOJEJIUPOBAHUS, TEOPETUUYECKOTO U dKCIepUMEHTaNIbHOTO ucciaeaoBanus (OI1K-2);

- CIOCOOHOCTBIO HCIOJIB30BaTh MaTeMaTUYECKWE METOJbl 0O0pabOTKM, aHAIW3a U CHUHTE3a
pe3yabTaToB npodeccruoHanbHbIX uccnenosanuit (I1K-25).

3namy:

- OCHOBBl Ju(pepeHInaTbHOT0O M  WHTETPAIbHOTO HCUUCICHUS, Tu(depeHIaIbHbIX
YpPaBHEHUH, TEOPUU BEPOATHOCTEN U MaTeMaTHYECKOW CTaTUCTUKHU;

- MaTeMaTHYeCKHE TEOpPUU W METOJbI, JIeXkKAlllUe B OCHOBE IIOCTPOEHHUS MaTeMaTHYECKHX
MOJCTICH;

- OCHOBBI IPUMEHEHUS] MATEMAaTUYECKUX MOJENIEN U METO/IOB.

Ymemy:

- BBIOMpaATh MaTEMaTUYECKUE METObI, IPUTOTHBIC /TSl pEIICHHsI KOHKPETHOM 3a1auu;

- HCIOJIb30BaTh MAaTeMAaTUYECKUE TMOHATHUS, METOABI M MOJEIH JUIsl ONMHCAHMS Pa3IMYHBIX
IIPOLIECCOB;

- BBIABJISTH MaTeMaTH4YECKHE 3aKOHOMEPHOCTH, JIe)KAIllMe B OCHOBE KOHKPETHBIX MPOIECCOB;

- HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOH 00pabOTKH JaHHBIX;

- MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Bnaoemy:

- OCHOBaMHU (yHIaMEHTaJIbHBIX MaTEeMAaTHYECKUX TEOPHUM U HaBbIKAMHU HCMOJIb30BaHUS
MaTeMaTUYeCKOro amnmapara;

- METOoJIlaMH CTaTUCTUYEeCKOol 00paboTKK MHPOpMaIUH.

3 Kparkoe conepxxanue 1M CUMILIAHBI

Mooynw 1.Psovi Qypwe

[lepuonuueckne ¢GyHKIMH HW WX CBOHCTBA. OpPTOTOHAJIBHOCTH TPUTOHOMETPHUECKOM
cucreMbl QyHKIMI Ha otpeske [-/;/]. Tpuronomerpuueckuit psa u psag Oypee. Pag Oypbe s
Henepuoanuecko ¢yHkimu. Pasnoxenue B psg Dypbe YETHBIX U HEYETHBIX (YHKIUH.
[Mapmonnueckumii ananus. [IpeodpazoBanue Oypre.

Mooyns 2. [luppepenyuanvrvle ypaguenus 8 YaCMHbIX NPOU3BOOHBIX NEPBO20 NOPAOKA

Huddepennnanbible ypaBHEHHs B YaCTHBIX MTPOU3BOJHBIX: OCHOBHBIE MOHSTUA. JInHEIHbIE
nuddepeHIraibHble YpaBHEHHS B YACTHBIX MPOU3BOAHBIX 1-T0 Mopsaka.

Mooynw 3./Juppepenyuanvrvie ypasuenus 6 4acmubix NPOU3BOOHBIX BMOPO20 NOPSAOKA

Knaccudukanus nuHeiHbx nuddepeHmanbHbIX ypaBHeHH 2-T0 mopsaka. [lpuBenenue
YpaBHEHUH K KaHOHMYECKOMY BuAY. DHU3MYECKHI CMBICT JHHEHHBIX JuddepeHInaIbHbIX
ypaBHEHHH 2-ro nopsaka. OCHOBBI MaTeéMaTHYECKOI'O0 MOJEIMPOBAHUS MPUPOIHBIX IPOLIECCOB.
3amaua Komm s ypaBHeHus runepOonmueckoro tuma. Dusnyeckas W TeOMETpUYecKas
MHTEpIpeTalns MeTola XxapakTepucTuk. CMemanHas 3ajaya Juis ypaBHEHUH THIIEpOOIMYECKOro U
1apaboJIMYEeCcKOro TUIOB, ee Gpundeckuil cMmpici. Meton dypbe pelieHns CMelaHHON 3a1auu JIst
ypaBHeHHs runepOonudeckoro tuna. Meroa @ypbe pelieHns CMEIaHHOM 3a1aun Al ypaBHEHUS
napaboJMYEecKOro THUIMA. YpPaBHEHHUS JIUIMNTHYECKOro Tuma. ['apmMoHuyeckue (yHKUMHU U HUX
cBolicTBa. Pelnienne kpaeBbIX 3a1ad.

Mooynw 4. 3akntouenue.

Hcnonp30BaHNE MaTEMATUYECKUX METO/IOB B IPAKTHUUECKOH EATEIBHOCTH

4 O0beM yueOHOH THCHHUIIIMHBI
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. B 3auernbix | B akanem.
Bunel yueGHOI paboThI

€IMHHUIAX yacax

O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 4 144
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
JlabopatopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 60
Kypcosast pabota - -
Pedepar - -
Jlpyrue BUIbI CaMOCTOSITEIHHOM pabOThI 1,67 60

Buj koHTpOJISA: 3K3aMeH 1 36

. B 3auernbix | B actpoHOM.
Bunpl yueGHOM paGoThI

€IMHUIIAX qJacax

O01as TPyA0eMKOCTh JMCHMILUIUHBI 0 Y4eOHOMY IUIAHY 4 108
KonraktHas patora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,44 12
JlaGopaTopHblie pabOThI - -
CamocrositesibHas padora (CP): 1,67 45
Kypcoas pabora - -
Pedepar - -
Jpyrue BUIBI CaMOCTOSITEILHON pabOThI 1,67 45

Bua KOHTpOJIAA: IK3aMeH 1 27

AHHOTaNUsA pado4yeid MPOrpaMMbl JUCUUILIIHHBI
«@u3nyeckasi XuMus 1 HHPOpPMALIMOHHBIX cucTeM U TexHosorui» (b1.B.O/L.5)
1. Heab aMCHUNIMHBI — PACKPBITh CMBIC OCHOBHBIX 3aKOHOB, YIPaBISAIONIUX XOJIOM

XUMHUYCCKOTO IIpornecca, IIOKa3aTb o0iactu IPUITIOKCHUA OTUX 3aKOHOB M HAYYWUTb CTYICHTA
paMOTHO NPUMCHATH HUX IMPH PCIICHUHW KOHKPCTHBIX TCOPCTHUUYCCKUX H IMPAKTHYCCKHUX 3aaad,
MOHATH OCHOBHBLIC KHMHCTHUYCCKHUC 3aKOHOMCPHOCTH INMPOTCKAHUA XUMHNYCCKUX HPOLECCOB U POJIb
KaTajm3a ISl XUMHUYECKOM TeXHOJIOTHH.

2 B pe3yabTaTe H3y4YeHHs] JMCHMIIMHBI 00y4YaIOIIMIiCS N0 MporpaMMe 0akajaBpuaTa
JOJIZKEH::
Obaadoams CIeAYOIUMI KOMIIETCHIIUSAMU:

- CHOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JUCLMIUIMH B
npoeCcCUOHATIBHON  JeSITENbHOCTH, MPHUMEHSATh METOAbl MAaTeMaTHYeCKOro aHajau3a |
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIEpUMeHTalIbHOTO uccaenopanus (OITK-2);

- CIOCOOHOCTBIO HCIOJB30BATH TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIBHON
JeATEeTLHOCTH B pa3nuuHbiX oonactsax (ITK-17).

3nams:

- OCHOBHBIE 3aKOHBl (U3NYECKOM XMMHH, B3aMMOCBS3b (U3UUECKUX U XUMHUYECKUX
XapaKTepUCTHUK IpoIecca;

- IYTH ONpEAETCHUs BaKHEHIINX XapaKTePUCTUK XHMHUYECKOTO PABHOBECHs (KOHCTAHTBI
paBHOBECHsI, PAaBHOBECHOT'O BBIXOJa IMPOAYKTa, CTENEHH NPEBPALICHUS MCXOAHBIX BELIECTB) U
BJIMSIHUSL PA3JIMYHBIX (PAKTOPOB HA CMEIEHNE XMMHUYECKOIO PABHOBECHS;

- TepMOJMHAMUYECKOE OMUCAHWE CBOWCTB HMJCAILHBIX U HEUICAIbHBIX PACTBOPOB, MOIXOJIBI
K HaXOXKJCHUIO MapLUaIBbHBIX MOJIAPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.

- TEOPHUIO TaJIbBAHMUYECKUX SBJICHUM;
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- TEOpUU KHUHETHKH, IyTH TEOPETHYECKOIO pPacyeTa CKOPOCTEN XUMHYECKMX pEakuMi u
OTpaHUYEHUS] B IPUMEHUMOCTH PacUeTHBIX METOIOB;

- OCHOBHBIE YEpPTbl TOMOI€HHOTO U TE€TEPOTre€HHOr0 KaTajln3a, IPUYMHBI YCKOPEHHS
XUMHYECKOTO IMpoliecca B IPUCYTCTBUH KaTaJIM3aTopA.

Ymemu:

- MpPUMEHATHh TEOpPETUYECKHUE 3HAHMS U OKCIIEPUMEHTaJbHbIE METOAbl HCCIEIOBAaHUS
(bu3nUecKoil XUMHUHK NPU PELICHNH NMPOo(ecCHOHANBHBIX 3a/1a4;

- TMpelCKa3blBaTh U HaXOAWUTh ONTHMAaJbHbIE YCIOBHS MPOBENCHUS XUMUYECKOTO Mpoliecca ¢
LENBIO MOTYYEHHS] MAKCUMAJIBHO BO3MOYKHOTO BBIXOJ]a MHTEPECYIOLIETO POAYKTA;

- TMpPOBOAWTH aHAJIM3 U KPUTUYECKU OIICHHWBATH IOJIyYEHHBIE 3KCIIEpUMEHTAJIbHbIE aHHBIE,
000011aTh U JenaTb 000CHOBaHHbIE BHIBOJIbI HA 0a3e MPOBEAEHHBIX OIBITOB.

- MpPUMEHATHh TEOpPETUYECKHUEe 3HAHMS U OSKCIIEPUMEHTaJbHblE METOJAbl HCCIEeIOBAaHUS
(bU3NUeCKOl XUMHH [T pellIeHHs BOIIPOCOB, BO3HUKAIOIIUX MPH U3YYSCHUN KMHETHKH XUMHUYECKUX
peakuuii;

- MpPOBOAWUTH AHAJIU3 U KPUTUYECKU OLICHWBATH IIOJIyYEHHBIE 3KCIIEPUMEHTAIIBHBIE JTaHHBIE,
0000m1aTh U 1emaTh 000CHOBAHHBIE BHIBOIBI HA 06a3¢ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJIOB (PM3MYECKON XHMMHUU Ji pelleHus
KOHKPETHBIX MCCIIEN0BATENbCKUX 33/1a4;

- HAaBBIKAMHU OINPEIECICHUS COCTOSHHS PAaBHOBECHS M CAaMOIPOU3BOJBHOTO HaIlpaBICHUS
XUMHUYECKOTO IIpolLiecca;

- 3HAHUAMU OCHOBHBIX 3aKOHOB ()M3MUYECKOM XMMHUU AJISl COAEpKATENIbHON HHTEpHpeTaluu
TEPMOJMHAMMYECKHUX PacUETOB;

- METOJaMHU ONpEIEICHUs IMOpsIKa U CKOPOCTH PEAKUWH, YCTAHOBIICHHS JIMMUTHPYIOIIEH
CTaJIMU U MEXAHU3Ma N3y4aeMON XUMHUYECKOUN peaKluy;

- HaBBIKAMU COCTABJICHUS TAJbBAHUYECKUX DJIEMEHTOB JUIsl LeJIed  ONpeneieHus
TEPMOJMHAMMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyEMON PEAKIINH;

- 3HAHHUAMU OCHOBHBIX 3aKOHOB XHWMHUYECKOW KHWHETHKHU, BIMSHUSA Pa3IMYHBIX (aKTOpOB
(TemnepaTypbl, TaBJIECHUS, KaTaIU3aToOpa) HA CKOPOCTh XUMUUECKON PEaKIIUu.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI

4 CEMECTP

XuMH4YecKass TEPMOJAMHAMHUKA. |-bIil ¥ 2-01 3aKOHBI TEPMOJMHAMUKH, NocTyat [lnanka.
B3auMocBsI3b TEIIOTH, pabOThl U M3MEHEHHUs] BHYTPEHHEW SHepruud B Mpolleccax € ydyacTUEM
UAeanbHOro raza. TernoéMKOCTh TBEPABIX, JKUIKUX U Ta3000pa3HbIX BelIeCTB. TepMOXuMusl.
Bbruucnienne TemiaoBbIX 3(P(GEKTOB XMMHUECKUX pEakIHid, IMpoueccoB (a3oBBIX MEPexoioB,
pacTBOpEeHHS U IpYTuX (PU3NKO-XUMHUUECKHUX IpoueccoB. DHeprus ['ud0ca u sueprus ['enbMromnsua
KaK KpPUTEpUM HAIpaBIEHUS XMMHMUYECKOro Ipouecca. XHUMHYECKOoe paBHOBecue. KoHcraHTa
XUMHYECKOTO pAaBHOBECHS M METOAbl €€ pacdy€ra M OKCHEPUMEHTAIBHOIO OIpPEACIICHHUS.
PaBHOBeCHBIN BBIXOJ MPOAYKTA, BIUSHUE NABJICHMS, TEMIIEPATyphl, IPUMECH MHEPTHOIO raza Ha
paBHOBECHBIN BBIXOJI. Y paBHEHUS U30TepMbl U n306apel Bant-I'odda.

®da30Bble paBHOBeCHSI B O/IHOKOMIIOHEHTHBIX cucTeMax. DazoBbie nepexo/isl U ¢pa3oBas
JlrarpaMMa COCTOSIHUSA JIJIs OMHOKOMIIOHEHTHBIX CHCTeM. TpoitHas Touka. Y paBHenue Knaneripona-
Knaysuyca. 3aBHCHMMOCTb JaBJIEHMSI HACBIIIEHHOIO Iapa OT Temreparypsl. OmnpezneneHue
TepMOJMHAMHUECKUX (YHKIIH mpoiecca ¢azoBoro nepexona. Kputuueckas remmneparypa.

TepmonuHamMuueckasi Teopusi pacTtBopoB. Kiaccudukanus pactBopoB. CrocoOsl
BBIpaKEHUS cocTaBa pacTBopa. [lapunanbHble MOMsIpHBIE BeIHMUUHBL. YpaBHeHus [ ub0ca-/{rorema.
WneanbHble pacTBOpbl. TepmoanHamuueckue (YHKIMM CMELICHHS JUIsl MICalbHBIX pPacTBOPOB,
3akoH Payns. HenneanbHbie pacTBOPBI, MOJIOKUATEIBHBIE U OTPULIATEIBHBIE OTKIOHEHHS OT 3aKOHA
Payna. KommuratuBHble CBOICTBa pacTBOPOB HEJIETYYMX BELIECTB B JIETYYEM pacTBOPHUTEIE.
Kpuockomnus, 30ymnuockomnus. OcMoc, 0CMOTHYECKOE J1aBIICHUE.

@®a3oBble pPaBHOBeCHSI B MHOTOKOMIIOHEGHTHBIX cHcTeMaxX. /[narpammel «JaBieHHE-
COCTaB», «TEMIIEpaTypa-CoOCTaB», «COCTAaB Mapa-COCTaB JKUJIKOCTW» [UIl HWICAIbHBIX H
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HEeHJIeaJIbHBIX pacTBOpoB. 3akoHbl [Hn06ca-KonoBanoBa, A3zeorponus. TepMuueckuil aHaus.
PaznuuHbie TR TUarpaMM TUIaBKOCTH. DBTekTHKA. [IpaBumo ¢a3 u mpaBuiio peryara.
5 CEMECTP

PacTBOpbl 3JIeKTPOIMTOB. OjekTpocTatuyeckas teopus Jlebas-Xrokkens. Pacuer
aKTUBHOCTM M CPEIHUX HOHHBIX KO3(P(PHUIMEHTOB aKTUBHOCTH CHJBHBIX DSJICKTPOJIUTOB B
pa30aBIeHHBIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHILIEHTpPALIUU.
VYaenpHas W MoJIsIpHAsl JEKTpUYECKUE INMPOBOAUMOCTUH. CKOPOCTh JBUKEHMSI U IMOABUKHOCTh
noHOB. IIpenenbHbIE MOJISIpHBIE 3JEKTPONPOBOAHOCTH HMOHOB. 3aKOH HE3aBHCHMOIO JIBH)KCHMS
noHoB Konbpayma. [IpumeHeHne M3MEpeHMH AJIEKTPUYECKOW NPOBOAMMOCTH I ONpPEAEICHUS
CTEMEeHH U KOHCTAHTHI IUCCOLMALINN CIa0bIX JIEKTPOIUTOB.

DJIEKTPOXHMHYECKHEe CHCTeMbI (HenH). DIEKTPOABMKYLIAas CHUa TaJbBAHMUUYECKOTO
AJIEMEHTA, JJIEKTPOAHBIM NOTEHIHAN. TepMOIMHAMHMYECKass TEOpHsl TaIbBAHUYECKUX SIBJIICHUU,
ypaBHeHne HepHcra. DOnexkTtpoxumuueckas (opmMa OCHOBHOTO YPaBHEHHUS TEPMOIMHAMUKH,
temnepatrypubiii koadpduument D/AC. Onextpoast | u Il ponma, ra3oBble M OKUCIMTEIHHO-
BOCCTAHOBUTEIBHBIE  DJIEKTPOAbl.  THIBI  TalbBAHMYECKUX  DJIEMEHTOB:  XUMUYECKHE,
KOHIIEHTPAlMOHHbIE, C IEPEHOCOM U Oe3 mepeHoca.

Xumuyeckasi KnHeTuka. CKOpOCTh XUMHUUYECKON peaKLMi, KOHCTAaHTa CKOPOCTH, MOPSIIOK
U MOJIEKYJISIPHOCTh peakiuu. KuHeTnka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro ¥ HyJIEBOTroO
nopsakoB. JluddepeHunanbuple ¥ MHTErpajbHbIE METOJBl ONpEACTCHUS MOpsAIKa pPEaKLUH.
Cnoxuble peakiuu. [IpyHIMI HE3aBUCUMOTrO MPOTEKaHUS 3JIEMEHTApHBIX peakuuit. OOpaTtumele,
NapauleJIbHBIE U MOCIIE0BATENbHbIE PEAKIUU 1-r0 nopsaka. BiausHue Temneparypbl Ha CKOPOCTb
peakuuu, npubnumxenHoe npasuno Banr-I'odda. YpaBuenue Appenuyca, nuddepeninuanptas u
MHTErpaibHble (JOPMBI ypaBHEHHs. DKCHOHEHIMalbHAs (opMa ypaBHEHHs AppeHHyca. JHEprHs
AKTHUBALIMU U NPEIIKCIIOHEHIINAIBHBI MHOKHUTEIIb.

4 O0beM yueOHO# JUCHMIIITHHBI

Bceero 4 cemecTp S cemecTp

Bunsl yueOHoM paboTh
3ad4. €J./aK. 4ac | 3ad. eI./ak.yac | 3ad. el./ak. yac

O0uas Tpy10€eMKOCTb 1M CHMILTHHBI

5/180 2/72 3/108
10 y4eOHOMY ILIAHY
KonrakTHas padora (KP): 1,78/64 0,89/32 0,89/32
Jlekiuu (JIek) 0,89/32 0,445/16 0,445/16
[Tpaktrueckue 3ansatus (113) 0,89/32 0,445/16 0,445/16
CamocrositesibHast padora (CP): 2,22/80 1,11/40 1,11/40
IK3aMeH
Buj koHTpoOJISA: 3a4eT / IK3aMeH 1/36 3auer
1/36
Bceero 4 cemecTp 5 cemecTp
Bunpl yueOHOMI paboThI 3a4. ef1./acTp. 3a4. eJ1./acTp.
3ad4. ef1./acTp. Jyac
qac qac
0o
asi TPYI0€MKOCTb THCIUILTHHBI 5/135 2/54 /81
10 y4eOHOMY ILUIAHY
KonrakTHas pa6ora (KP): 1,78/48 0,89/24 0,89/24
Jlexruu (JIek) 0,89/24 0,445/12 0,445/12
[Tpaktnueckue 3anstus (I13) 0,89/24 0,445/12 0,445/12
CamocrositesibHasi padora (CP): 2,22/60 1,11/30 1,11/430
Buja koHTpossi: 3auet / Ik3aMeH 1/27 3a4yer 31(:;\;:}[

AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIHHBI
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«Oprannveckasi XMMHA M TEXHOJIOTMH ynpasjaeHusi cuaresom» (b1.B.0/1.6)

1 Heap qucHMILUIMHBI — IPUOOPETEHUE CTYJEHTAMU 3HAHUN O CTPOEHUU OPraHUYECKUX
COEIMHEHMM, OCHOBHBIX XMMHUYECKHUX CBOWCTBAX Pa3JINYHbIX KJIACCOB OPraHNYECKUX COETMHEHUN U
METOJIaX UX MOTYYEHHsI, KaK IPOMBIIUICHHBIX, TaK U JJAOOPaTOPHBIX.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00y4YaIOIIMICA 110 MporpaMMe 0aKajaBpuaTa
JOJIZKEH::

Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoecCUOHATIBHON  JeSITEeNbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2);

- CIOCOOHOCTBIO HCHOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNPOPEeCcCHOHANTBHON
NEeSITeIbHOCTH B OOJIACTSX: MAIIMHOCTPOEHHE, MPUOOPOCTPOCHUE, TEXHHKA, OOpa3oBaHMUE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHUE, FOPUCIPYICHIMS, OU3HEC, MPEAIpPUHUMATENILCTBO,
KOMMEpIHsI, MEHEIKMEHT, OaHKOBCKHE CHCTEMBbI, 0€30MacCHOCTh HH(POPMALMOHHBIX CHCTEM,
yIOpaBJIeHUE TEXHOJOTUYECKUMHU IpOLEeccCaMH, MEXaHHKa, TeXHUYeckas (u3MKa, SHEPreTuka,
AllEpHas DJHEpPreTUKa, CHJIOBas MJIEKTPOHMKA, METaUIyprusi, CTPOMUTEIbCTBO, TPAHCIOPT,
KEJIC3HOIOPOXKHBIN TPAHCIIOPT, CBA3b, TEJICKOMMYHHKAIIUH, yIIPAaBICHHE HHOOKOMMYHHKALUSIMH,
IIOYTOBAsl CBSA3b, XMMHYECKAs IMPOMBIIIJIEHHOCTD, CEJIBCKOE XO35AMCTBO, TEKCTUJIbHAs U JIETKas
IIPOMBIIIIEHHOCTh, MHILEBasi MPOMBIIIEHHOCTh, MEAUIMHCKUE U OMOTEXHOJIOIHMH, TOPHOE JIENO,
obecrieueHre 0€30MaCHOCTH MOA3EMHBIX MPEANPHIATAN W TPOU3BOJCTB, reoiorus, Hedrerazopas
oTpacib, reoje3us u Kaprorpadus, reonH)OPMAIIMOHHBIE CUCTEMBI, JIECHOM KOMIUIEKC, XHMHUKO-
JIECHOM KOMIUIEKC, JKOJIOTHsA, cdepa cepBHca, CHCTEMBl MaccoBOM HH(opManum, aHu3aiiH,
MEIUAuHIyCTPHsl, a TaKXKe NPEANpUSATHS Pa3IMYHOro Npoduiast M Bce BUABI AEATEIbHOCTU B
YCIIOBHSX 3KOHOMUKH MH(popmMarmonHoro obmmectsa (I1K-17);

3namu:

- TEOpPeTHYECKHE OCHOBbl CTPOEHHMS U CBOHCTB pa3jM4YHBIX KJIACCOB OPraHUYECKUX
COCJIMHCHUH;

- CHocoObl TMONy4eHHS M XHUMHUYECKHME CBONCTBA OCHOBHBIX KJIAaCCOB OpPraHHMYECKHUX
COCJIMHCHUH;

- OCHOBHbIE MEXaHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEAKIIHIA;

Ymemn:

- MPUMEHSATHh TEOPETHUECKHUE 3HAHUS ISl CHHTE3a OPraHWYECKUX COEIMHEHHUH pa3iINuHbIX
KJIACCOB;

- aHaJIM3UPOBATh U MpEACKa3bIBaTh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COETUHEHUI;

- COCTaBJISATh CXEMbI CHHTE3a OPraHUYECKUX COCIUHEHNM, 3aJaHHOTO CTPOEHUS;

Braoemy:

- OCHOBAaMH{ HOMEHKJIATYphl U KJIaCCU(PHUKAIIUA OPTaHUYECKUX COeTUHEHUH;

- OCHOBHBIMH T€OPETUYECKUMHU MPECTABICHUSIMHU B OPraHUYECKON XUMUHU;

- HaBBIKAMU 0OOCHOBAHUS PAIlMOHAJIBHBIX CIIOCOOOB MOTY4YE€HHUS] OPraHMYECKUX BEIIECTB.

3 Kpartkoe coaep:kanue IHCHUTIIHHBI

Homenknatypa opraHudeckux coeauHeHuil. Teopus XUMHUYECKOrO CTpPOEHUS U
HachllleHHble  yraeBopopoasl (YB). Ilpupona koBameHTHOH cBsizu. QPopmynsl Jlprouca.
@®opmanbHblil  3apan. O¢ddextel 3amectuteneil. IIpomexyTouHble COETUHEHUS M YaCTHUIIBI
OpraHMYEeCKUX peakuusx. MexaHusM peakuuu. YmpasieHue cuHre3oM. Ctepeonzomepus, ee BUbl
1 0003HAYEHUS.

Amudartnueckne coenuHeHWs. HachlieHHbIe W HEHACHIICHHBIE YB.  AnkaHsl,
[IUKJIOAJIKaHbl, AaJKEHbl, AJKHHbI, MOJMEHbl (IueHbl). B kaxIoMm Kiacce paccMaTpUBAIOTCS
CIIEAYIOIINE Pa3/eibl: N30MEpHs, HOMEHKIIATypa, (PU3NUECKUe M XUMHUECKUE CBOMCTBA, CIIOCOOBI
NOJTy4yeHusl. MeXaHnu3Mbl peakuuii. DHEpreTuueckas 1uarpaMmma peakiui.

Apomarnyeckue coeuHenus. Teopun apomarnyHocTu. CoenrHeHus: OEH30IbHOTO psaa.

N3omepus. Homenknatrypa. CnocoObl mnoiydeHus. XHUMHYECKHe CBoWcTBa. BiusHue
3aMecTHTeNel B OEH30JIbHOM KOJIbIIE Ha HAIPABJICHUE PEAKIHNA JIEKTPOPMIBHOTO 3aMEIICHUSI.
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["anorenonpousBoansie. Knaccugpukanus. HomeHknatypa. AJKUI- U aJUTMITAIOTE€HUIBI
apOMaTHYECKHE rajOreHUuIbl. N3omepuns. Homenxkiatypa. Crioco0sl MTOJTyYEHUSI.
[TpocTpaHCcTBEHHOE U ANIEKTPOHHOE cTpoeHue. duznyeckue cBOMCTBA. Peakuuu HykiI€opHUILHOTO
3aMenieHus 1 oTieruieHus. [lonsTre Hyki1eoGUIbHOCTH U OCHOBHOCTH PEareHTOB.

Meramiopranuyeckue CoequHEHUs. TUIbl CBA3€d B JJIEMEHTOPTAaHUYECKUX COCAVUHECHUSX.
Peakuus ['punbsapa, mexanusm. Peakiiuu ¢ KapOOHUIBHBIMU COETMHEHUSIMHU.

Crouptel. @enonbl. Ilpocteie 3¢upel. OnokcucOeTUHEHUS. AJBIACTHIBI, KETOHBI.
KapOoHOBBIE KHCIOTHI W WX HPOU3BOAHBIE. B KaXIoM Kiacce paccMaTpuBalOTCs CIEAYIOIIUe
paszenbl: H30MepHsi, HOMEHKIATypa, (pu3nyeckrue U XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOTy4EHHS.
MexaHu3MBl peaKui.

A3oTconepikaliue COEIMHEHUS. Hutpocoenunenus. AmmHbl. B kaxaom Kiacce
paccMaTpuBaIOTCs CJENYIOLINE pa3JeNbl: U30MepHus, HOMEHKIaTypa, GU3NYecCKue U XUMHUYECKUe
CBOICTBA, CITIOCOOBI MOJTyUEHHUS.

4 O0beM yueOHOH TUCHHUIIMHBI

. B 3auerHbIx B akanem.
Bunsr yuebHoii paboThI
€AMHULIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY IUIAHY 4 144
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
Jlaboparopust - -
CamocrositesbHas padora (CP): 1,67 60
Jpyrue BUbI CaMOCTOSITEILHON paboThI 1,67 60
JK3aMeH
Buja konTpossi: 3auer / 3k3aMeH 1 (36)

Bunapl yueOHoli paboThl

B 3aueTHBIX

B actponomM.

SIMHUTIAX Jacax
O01mas TPyA0eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 4 108
Kounrakthas pa6ora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
[Ipaktnueckue 3austus (I13) 0,44 12
JlaGoparopus - -
CamocrositeqbHasi padora (CP): 1,67 45
Jpyrue BUIBI CaMOCTOSITEIBHON pabOThI 1,67 45
JK3aMeH
Buja xoHTpoJsi: 3aueT / IK3aMeH 1 27)

AHHOTaNUs padoyeil MPOrpaMMbl IHCHHIJIHHBI
«HnxenepHas rpapuka» (b1.B.OJ1.7)

1 Ilear AMCHUIUIMHBI — HAYYUTh CTYJCHTOB BBITIOJHEHUIO M YTCHUIO YEpPTSKEU U
MpaBUJIaM U YCJIOBHOCTSIM, MPUMEHSIEMBIM TTpH 3ToM (cTanaaptam ECKJI).

2 B pe3yabTaTe U3y4eHHUs] AUCHHUIJIMHBI 00yYaIONIUIics MO mMporpamMMe GakajaBpuaTa
JMOJIZKeH:

Obnadamsb CleayONUMU KOMITETEHIIUSIMH:

- CIOCOOHOCTBHIO MPUMEHSTh OCHOBHBIC NMPHEMbI M 3aKOHBI CO3JIAHHS M YTCHHS YepTeKed U

JIOKYMEHTAITUH TI0 alfapaTHBIM B IPOTPaAaMMHBIM KOMITOHEHTaM HHQpOopMarroHHbIX cucteM (OITK-

3);
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- CHOCOOHOCTBIO HCHOJIB30BATh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIBHON
JIeATETLHOCTH B O0JIaCTAX: MAIIMHOCTPOCHHE, MPUOOPOCTPOEHUE, TEXHUWKA, O0Opa3oBaHMUeE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpaBJICHUE, OPUCIPYICHIMS, OW3HEC, MpEeANpPUHUMATEIbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OaHKOBCKHE CHCTEMbI, O€30MacHOCTb HH(POPMAIMOHHBIX CHCTEM,
yIpaBJICHUE TEXHOJIOTHYECKMMHU MpOoIeccaMH, MEXaHUKa, TEeXHH4YecKass (Qu3MKa, JHEepreTuka,
glepHas OJHEpPreTukKa, CHJIOBas JJIEKTPOHMKA, METaJUIyprusi, CTPOMUTEILCTBO, TPAHCIIOPT,
JKEJIe3HOJIOPOKHBIN TPAHCIOPT, CBA3b, TEIEKOMMYHHUKAIMH, yIpaBlIeHue MHPOKOMMYHHUKAIUIMU,
MOYTOBAsl CBSA3b, XMMHUYECKas MPOMBIIIJICHHOCTh, CEJIbCKOE XO3SHUCTBO, TEKCTUJIbHAS W JIeTKas
MPOMBIIIJICHHOCTb, MHILEBasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE U OMOTEXHOJIOTHUH, TOPHOE JIENO,
obecrieueHre 0€30MacHOCTH TMOJA3EMHBIX MPEANpPHUITHA U MPOU3BOJICTB, Teoyorus, Hedrerazonas
OTpacib, Teoje3usi U Kaprorpadusi, reONHPOPMALMOHHBIE CUCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, JKOoJorusi, cdepa cepBHca, CHUCTEMbl MaccOBOM HWHGOpMalUM, AWU3aiiH,
MEIUAUHIyCTPHsl, a TaKXKe MPEANPUATHS Pa3IUYHOrO Mpoduias M BCe BUABI ACATEIBHOCTH B
YCIIOBUSIX 3KOHOMHKHU MHpopMaionHoro obmectsa (I1K-17).

3nams:

- crnocoObl 0TOOpaXeHHsI MPOCTPAHCTBEHHBIX (OPM Ha IJIOCKOCTH; BUABI H3JEIHH U
KOHCTPYKTOPCKUX JIOKyMEHTOB; TIpaBuja O(OpPMIIEHHUS KOHCTPYKTOPCKOH JOKyMEHTAallMu B
cootBeTcTBUM ¢ TpeOoBanusiMu ECKJ/l; Ha ypoBHe mHpelCTaBI€HUS XapaKTEPUCTHKU (OPMbI U
MOBEPXHOCTH M3/EJIHIA; METOBI M CPEJICTBA KOMIIBIOTEPHON TpaUKH.

Ymemo:

- BBIMOJIHATh M UYUTaThb YEPTEKU U JPYTYH0 KOHCTPYKTOPCKYIO JIOKyMEHTAlHIO;

MCIIOJIb30BaTh CPEJCTBA KOMIBIOTEPHOM rpadyKu Al U3TOTOBJICHUS YepTEeKeH.
Bnaoemu:

- HaBblkamH paboTel Ha OBM c¢ rpadmueckoit cucremoit «Kommacy mis momydeHwms
KOHCTPYKTOPCKHMX JOKYMEHTOB.

3 Kpartkoe coaep:xkanue JUCUMILTHHBI

Beenenne. Ilpenmer u Meronbl HHXKeHepHOW rpaduku. Kparkue wucropuueckue
CBeZIeHMs. 3a/ladll U MECTO Kypca B IMOATOTOBKE 0akajaBpa TEXHUKH U TEXHOJIOTHH.
Mooyns 1. H30enus u KoHcmpykmopckue OOKyMeHmbl
1.1. Buael u3gennii 1 KOHCTPYKTOPCKUX JTOKYMEHTOB.

Buner wznemmii mo 'OCT: netans, cOopouHas eAWHMIIA, KOMIUIEKC, KOMIUIEKT. Bumibl
KOHCTPYKTOPCKHMX JOKYMEHTOB: YEpTEeX JeTalnH, COOpOUHBIM uepTexk, 4epTek OOIero BHA,
cneuudukamys, cxema. IIupel KOHCTPYKTOPCKMX JOKYMEHTOB. KpaTkue cBeneHUs o0
CTPOUTEIBHBIX YEePTEKaX.

1.2. Pe3p00BbIe U31IENINs U COETUHEHMUS.

Pe3nObl: 0OpazoBanume, kiaaccupukaius, H300paKeHHEe W O0003HAYCHHE Ha YEpTEexKe.
CrannaptHble pe3pOoBble u3znenus. Omnpenenenue pe3bObl maMepenueMm. CoequHEHUs JeTaneit
6o1TOM UM mNUIbKOH. Pe3p0oBbie TpyOHBIE coemuHeHus. 1{anKkoBbie cCOeIMHEHMUS.

1.3. DCcKu3bl U TEXHUUECKNUE PUCYHKHU ACTaJEH.

[TocnenoBaTenbHOCTh BBHIIOJHEHUS] M300paKeHUH J1eTalu: BhIOOp IIABHOTO HU300pa)KeHUS;
OIpe/iesieHNe HEeoOXOJMMOIro KOJMYECTBa HM300paKeHMH; TIOATOTOBKA IMOJS YepTeka K
M300paXeHHUI0 JeTalld; M300pa’keHUE OCHOBHBIX BHENIHMX M BHYTPEHHHMX OYEpTaHUM JeTanu.
OOmMep neTany Ipu BBIMOJIHEHUH €€ 3CKu3a ¢ HaTypbl. OpopmiieHre yepTeskeil U 3CKU30B JIeTalei.
[IpaBuiia BbIMOIHEHUS U OPOPMIICHUS TEXHUUYECKUX pUCYHKOB. O003HauUEHUsI MaTepUaioB.

1.4. Yeprexxu cOOPOUHBIX €TUHHII.

[IpaBuna BbImoOdHEHHsT W odopmieHUsT COOpPOYHOrO dYepTeka: BBIOOp TJIABHOTO
n300paXkeHusl, ONpeesieHHe KOJIMYecTBa N300paykeHHi, HAaHECEHHE HOMEPOB MO3MLIUH, HaHECEHHE
pa3MepoB (rabapuTHbIE, yYCTaHOBOYHBIE, MIPUCOEAMHUTEIbHBIE, AKCIUTyaTallHOHHBIE).
Cnemudukanus. [IpaBuia BeIogHEHUS U 0()OPMIICHHUS YepTexa o0IIero BUaa.

Mooynw 2. Coedunenus demareti

2.1. Cxemsl.
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Knaccugpukamus cxem no Buzam u tunam. O6osHaueHue cxem. [IpaBuiia BBIOJHEHUS
CTPYKTYPHBIX ¥ MIPUHINITHAIBHBIX TEXHOJIOTHIECKUX cXeM. CXEeMBI PacIioIOKEHHSL.

2.2. N300pakeHust COeTUHEHUH 1eTalei.

®nannesbie coenuHenus. Lnunesrie n mmoHo4HbIe coenuHenns. CoennHeHNsT ITH(TOM U
IIIMHTOM. Hepa3zbeMHble COeAMHEHHs JeTaneld: cBapka, Maiika, CKJIeuBaHUE, OOBaJbIIOBKA,
pa3BaJbIIOBKA, COEAMHEHNE 3aKIICTIKOM.

2.3. Apmatypa TpyOOIpOBOJIOB.

Knaccugukamust apmatypsl TpyOOIpPOBOIOB 10 Ha3HAYCHUIO, 110 THUITY TIEPEKPBITHS MOTOKA
paboueil cpeapl, Mo cnocoOy NPUCOEAMHEHHUS K TPyOONpOBOIY, MO CIOCOOYy TIepMeTH3aluu
IITTAHACTIS.

Mooyns 3. Hepmedicu c60pouHbIX eOUHUY. DNeMeHmbl KOMNbIOMEPHOU 2paguKu

3.1. 'eomeTpuueckue XxapakTepUCTUKH (POPMBI U TOBEPXHOCTH U3/IEIHIA.

Pa3mepsl, mpaBuiia UX HaHECEHHs Ha dyepTexke. Pa3mMepsl UCTIONHUTENBHBIE U CIIPAaBOYHBIE,
rabapuTHBIE, KOOPIMHHUPYIOIIME U 4YacTHbIe. basbl W3MepuTeNbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHUECKUE, BcriomorareibHble. Hanecenune pasmepoB oT 0a3. IlpenenbHble OTKIOHEHUS
pa3MepoB IIAIKMX MMOBEPXHOCTEH, TOMYCKH, TOCaAKH. JJOMyCKH 1 MTOCAJAKH JUTsl IeTalel ¢ pe3b0oii.
[IlepoxoBaToCcTh TOBEPXHOCTEH JeTajel, HapaMeTpbl LIEPOXOBATOCTH, IMpaBWIIa HAHECEHUS
MapaMeTpoB IIEPOXOBATOCTH MOBEpXHOCTEH Ha uepTexke. [IpenenbHble OTKIOHEHUS (OPMBI U
PacIooKEHHUS.

3.2. JleranmupoBaHue YepTeKeil COOPOUHBIX STUHUII.

[lpaBuna peranupoBaHHs dYepTexkeill CcOOpOUHBIX eAMHUI. BeimonHeHne ueprexed u
TEXHUYECKUX PUCYHKOB JICTAJICH.

3.3. DneMeHTbl KOMITBIOTEPHOM IpaduKu.

KommproTepHas rpaduka u pemraempie €0 3amaud. ['paduyeckue OOBEKTHI, MPUMHUTHUBHI,
aTpuOyThl, cuHTe3 M300pakenus. [IpencraBienre BuneonHpopMai U €€ MAlIMHHAS TeHeparusl.
CoBpeMeHHbIE CTaHJApThl KOMIBIOTEPHOH Tpaduku, rpaduyeckue S3bIKM W MeTadailibl.
Peanu3zanus annapatHbeIX MoayJieit rpaduyeckoit cucremsl. OCHOBHBIE rpadudeckre alropuTMbl Ha
TUTOCKOCTH | B TIpOCTpaHcTBe. [IporpamMmmHblie rpadudeckre CUCTEMBI U KX TIPUMEHEHHE.

4 O0beM yueOHO# JUCUMIITIHHBI

B akagem. 3au.en.
Bupr yueGHOM paboThI gyacax
O0mas TpyA0eMKOCTb JUCIHUILIHHBI 110 Y4eOHOMY IVIaHy 144 4
KonTakTHas padora (KP): 48 1,33
Jlexun 16 0,44
[IpakTHyeckue 3aHsATUA 24 0,67
JlabopaTopHbie pabOTHI 8 0,22
CamocrositesibHass padora (CP): 96 2,67
PacuetHo-Tpaduueckre paboThl 34 0,96
[ToaroToBka K KOHTPOJIBHBIM paboTam 9 0,25
KypcoBas pabora 16 0,44
Jlpyrue BUIbI cCaMOCTOSTEIBHOW PaOOTHI 18 0,2
[ToaroToBKA K 3a4€Ty C OLEHKON 8 0,22
Bujx KOHTpPOJISI: 3a4eT ¢ OIEeHKOM
B acTtponom. 3au.en.
Bupl yaeGHOM paboTh yacax
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O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 108 4

KonrTakTHas padora (KP): 36 1,33
Jlexknuu 12 0,44
[IpakTHyeckue 3aHsATUs 18 0,67
JlabopaTopHbie pabOTHI 6 0,22

CamocrositesibHas padora (CP): 72 2,67
PacuetHo-Tpaduueckre paboThI 25,5 0,96
IToaroToBka K KOHTPOJIBHBIM paboTam 6,75 0,25
KypcoBas pabota 12 0,44
JIpyrue BUabI cCaMOCTOSTEIBHOW PaOOThI 13,5 0,2
[ToaroToBKa K 3a4€Ty C OLEHKON 6 0,22

Buja KOHTpOJIAA: 3a4eT ¢ OLeHKOM

AHHOTanus padoveil MPOrpaMmMbl JUCHUIITIHHBI
«HaueprartenbHas reomerpus» (b1.B.O/1.8)

1 Heab ucUMMIMHBI — HAYYUTh CTYACHTOB CIOCOOaM OTOOpasKeHHUs MPOCTPAHCTBEHHBIX
dbopM Ha IJIOCKOCTH, BBIMOJHEHHIO M YTEHUIO YepTeKed U TMpaBWiaM M YCJIOBHOCTSIM,
npuUMeHsieMbIM 1pu 3ToM (ctannaptam ECKJI).

2 B pe3yabTare M3y4yeHHsl JUCHHMILUIMHBI 00Yy4alOUIUiic MO mMporpaMmMe dakajaBpuara
TOJIKEH:

Obnadams CIeayONTUMU KOMITETEHIIUSMH:

- CIOCOOHOCTBIO MPUMEHSITh OCHOBHBIC MPUEMbI U 3aKOHBI CO3/IaHUS M YTEHUS YepTekKeH U
JIOKYMEHTAIUH IO amnmnapaTHBIM U MPOrpaMMHBIM KOMITIOHEHTaM HH(opMaioHHbIX cucteM (OIIK-
3);

- CIIOCOOHOCTBIO MCIOJB30BaTh TEXHOJOTHH pPa3pabOTKH OO0BEKTOB MPOQECCHOHATBHON
NESTEIbHOCTH B OOJIACTSAX: MAIIMHOCTPOCHHE, NPUOOPOCTPOCHUE, TEXHHKa, OOpa3oBaHHE,
MEAUIMHA, aJIMUHUCTPATUBHOE YIpaBJiCHHE, IOPUCIIPYICHIMS, OU3HEC, MpeANpUHUMATENIbCTBO,
KOMMEPIIHS, MEHEKMEHT, OaHKOBCKHE CHCTEMbI, 0€30MacHOCTb HWH(POPMAIIMOHHBIX CHCTEM,
yIOpaBlieHHE TEXHOJOTUYECKUMHU MPOLecCCaMH, MEXaHUKa, TeXHudeckas (u3HKa, 3HEpPreTuka,
SepHass OJHEPreTHKa, CHIIOBas DJIGKTPOHHMKA, METaJUIyprusi, CTPOUTEIHCTBO, TPAHCIIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIOPT, CBSI3b, TEICKOMMYHHUKAIMH, yIpaBieHHe UH(POKOMMYHHUKAIUSIMHU,
MOYTOBAsl CBSI3b, XUMUYECKAs MPOMBIIIJICHHOCTh, CEJIBCKOE XO3SHUCTBO, TEKCTHIbHAS W JIETKas
MIPOMBIIIIEHHOCTh, MHILEBas MPOMBIIIEHHOCTh, MEAUIIMHCKUE U OMOTEXHOJIOTHH, TOPHOE JEeJ0,
obecrieueHrne 0€30MACHOCTH TOJ3EMHBIX MPEANPHUITHIA U MPOU3BOJICTB, TeONorHs, HedTerazonas
oTpacib, reoae3ust U Kaprorpadus, reouH(pOpMallMOHHbBIE CUCTEMBbI, JECHONH KOMILJIEKC, XUMHUKO-
JECHOW KOMIUIEKC, JKoJorus, cdepa cepBuca, CUCTEMBl MaccOBOW WHGOpMAIUU, IU3AiH,
MEAUAUHIYCTPUS, a TaKKe MPEANPUATHS Pa3IMYHOrO Mpoduias U BCe BUIBI JAEATEIHHOCTH B
YCIIOBHSX 3KOHOMUKU HHPopmanmonHoro odmiectsa (I1K-17).

3namo:

- crocoObl 0TOOpaKEHUS] MPOCTPAHCTBEHHBIX (POPM HA IUIOCKOCTH; MPABUJIa U YCIOBHOCTU
IpU BBHINOJHEHUHM YepTEeKeW; BUIbl CHUMMETPHUH T'€OMETPUYECKUX (Uryp;  BO3MOXHOCTH
MPUMEHEHUS METOJOB HA4YepTaTEIbHONW TEeOMETPUHU MJsl pelieHHus 3a1ad MnpodeccruoHAIbHON
JIeSITEIIbHOCTH.

Ymemy:

- BBIOJHATH M YHUTaTh YEPTEKU TEOMETPUUECKHX MOJeNiel C Y4YeTOM JAeWCTBYIOIIMX
CTaH/IapTOB.

Braoemy:

- crnocobaMu M MpreMaMu M300pakeHus PEMETOB Ha IIIOCKOCTH.

3 Kpartkoe copep:xanue JUCUUILIHHBI
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[Ipenmer HavepTarenbHOM Treomerpuu. Buisl mpoerupoBanus. KoMIUIEKCHBIH yepTex
TOYKM Ha 2 W 3 IUIOCKOCTH MNpoeKIui. CBS3b CHCTEMBI IUIOCKOCTEH MPOEKIUNH C CHUCTEMOU
OPSAMOYTOJIBHBIX KoOpAuHAT. KomIulekcHbI uepTexx mpsMoil. IIpsiMble M MIIOCKOCTH, YacTHOTO
nosiockeHus. OmpeseneHre HaTypajlbHOM BeIMUYMHBI OTpe3ka. B3zammonpuHaaneXKHOCTh TOYKH U
npsMoil. ['maBHBIE JTMHUM IUIOCKOCTH. B3ammHoe pacnosioxkeHue AByX mpsMbIX. OrmpeneneHue
BUJIUMOCTH Ha KOMIUJIEKCHOM uepTexe. B3aumMHoe pacronoxeHue MpsMOW U IUIOCKOCTH, JABYX
wiockocteil. [lepneHAuKyIsIpHOCTh TPSAMONW W IUIOCKOCTH, JBYX HPSMBIX, JIBYX IUIOCKOCTEH.
Crioco6bl mpeoOpa3oBaHus KOMIUIEKCHOTO ueprexa. Crocod BpallleHHsl BOKPYT MPOELUPYIOLIUX
npsaMbeiXx. Croco0 BpamieHus BOKpYTr mpsiMoi ypoBHA. IlnockomapasuienbHoe mnepeMelieHue.
Crioco6 3aMeHbl IIOCKOCTEH Mpoekuuid. OCHOBHBIE 3aJlauyM, pelIaeMble CrocoOOM 3aMeHbI
riockocteil mpoekiuii. Kpusble nuHuu u nmoBepxHocTH. OOpa3oBaHue, 3aJaHue U HW300pakeHHe
noBepxHocTel. [loBepxHOCTH BpalleHus: KOHYcC, cdepa, HTUIHIp, Top. [lepeceuenne moBepxHOCTH
¢ miockoctelo. Ilepeceuenne noBepxHocTu ¢ nuHMEH. l[lepecedyeHne mnoBepxHocTel. Meton
cekymux Iockocteil. Ilepeceduenne moBepxHOcTed. MeTon KoHIEHTpuueckux cdep. Meron
KOHIIEHTpUYECKHUX cep. MeTo sKCLeHTpHUecKuX cep. AKCOHOMETPUUYECKHE MTPOSKIIUH.

4 O0beM yueOHOH THCHHIIMHBI

Buzbl yue6HOM paboThI B ak. yacax 3au.en.

O0mas TpyA0eMKOCTb JMCUMILIUHBI M0 Y4eOHOMY IJIAHY 108 3
Konrakthas patora (KP): 48 1,33
Jlexun 16 0,44
[IpakTUueckue 3aHsATUs 24 0,67
JlaGopaTopHbie paboThI 8 0,22
60 1,67

CamocrositesbHas padora (CP):

PacuetHo-Tpaduueckue paboThl 34 0,94
[ToaroToBKa K KOHTPOJIbHBIM paboTam 10 0,36
Jpyrue BUIbI caMOCTOSATENbHON pabOThI 16 0,44
[ToaroroBka K 3a4eTy ¢ OLEHKOU 10 0,36

Bua koHTpoJisi: 3a4er ¢ OlleHKOMH

Bus! yue6Ho# paboThl B actp. yacax 3au.en.

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4e0HOMY IVIAHY 81 3
Konrakthas patora (KP): 36 1,33
Jlexnun 12 0,44
[TpakTHueckue 3aHsTUs 18 0,67
JlabopaTopHblie pabOTHI 6 0,22
45 1,67

CamocrositesibHas padora (CP):

PacuetHo-rpaduueckne paboThl 25,5 0,94
[ToaroToBKa K KOHTPOJIBHBIM paboTam 7,5 0,36
Jlpyrue BUJIbI CaMOCTOSTEIHLHON pabOThI 12 0,44
[ToaroroBka K 3a4€Ty ¢ OIEHKON 7.5 0,36

Buja konTpoJsi: 3a4eT ¢ OneHKoM

AHHOTanus padoveil MPOrpaMmbl JUCHUIITIHHBI
«Komnbrotepuas reomerpus u rpadpuka» (b1.B.O/1.9)
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1 Henap AMCHMUIIMHBI — HAy4YUTh CTYJIEHTOB IIMCAaTh BBIYEPUYMBAIOIINE IPOrPaMMBbI
reoMeTpUYECKUX MNpUMHUTHBOB, Ten IlaTona, ommpaTthcsi Ha ad@uuHHBIE NpeoOpa3oBaHus IS
MOJTyYEeHHUs] aHUMAIIMOHHBIX, YBOJIIOIMOHHBIX U300paskeHUi.

2 B pesyabTare H3y4yeHHs TUCUHMILIMHBI 00y4YaloLuiicss 0 mporpamMMe 0akajnaBpuara
JOJIKeH:

Obnadamsb CIeayIONTUMU KOMITETEHIIUSMH:

- BIAJCHUEM IIUPOKOW o0OmEedl mnoAroToBkoil (0a30BBIMH 3HAHUSMH) JJS  PELICHUS
MIPAKTUYECKUX 3aj7iad B 00JacTh HH(OPMALMOHHBIX cucTeM U TexHosoruit (OIIK-1);

- CHOCOOHOCTBIO MPUMEHSTh OCHOBHBIE NMPHEMbI M 3aKOHBI CO3JIaHMs M UYTCHMS 4YepTeXed U
JIOKYMEHTAIMH IO amnmnapaTHBIM U MPOrpaMMHBIM KOMITIOHEHTaM HHQopMaioHHbIX cucteM (OIIK-
3);

- CIOCOOHOCTBIO HCIOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNPOQeCcCHOHATBHON
NEeSITebHOCTH B OOJIACTSIX: MAIIMHOCTPOEHHE, MPUOOPOCTPOCHHE, TEXHHKA, OOpa3oBaHMUE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHE, IOPUCIIPYICHIMs, OU3HEC, MpeAIpUHUMATENIbCTBO,
KOMMEpIIHsI, MEHEIKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTh HH(POPMALMOHHBIX CHCTEM,
yIOpaBlIeHHE TEXHOJOTUYECKUMHU IIpOlecCaMH, MEXaHHKa, TeXHudeckas (u3MKa, SHEpPreTuka,
AllepHas DJHEpPreTHKa, CHJIOBas AJIEKTPOHMKA, METaUIyprusi, CTPOMUTEIbCTBO, TPAHCIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIIOPT, CBSI3b, TEICKOMMYHHUKAIMH, yIIpaBieHHEe UH(POKOMMYHHUKAIUSIMH,
IIOYTOBAsl CBSA3b, XMMHYECKAsl MPOMBIIIJIEHHOCTD, CEJIBCKOE XO35AMCTBO, TEKCTUJIbHAs U JIETKas
MIPOMBIIIJIEHHOCTh, MHILEBas MPOMBIIIEHHOCTh, MEAMIIMHCKUE U OMOTEXHOJIOTHH, TOPHOE JIeN0,
obecriedeHrne 0€30MacHOCTH MOA3EMHBIX NMPENNPUATHI U MPOU3BOJCTB, Ie€OJIOTHs, HedTerazonas
oTpacib, Teose3ust U Kaprorpadus, reouH(pOpMallMOHHbBIE CUCTEMBI, JECHONH KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, SKOJIOTus, cdepa cepBHca, CHUCTEMbl MaccoBOM HH(opManuu, au3aiiH,
MEANAUHIYCTPUs, a TaKXKe MPEANPUATHS Pa3IMYHOrO Mpoduias U BCe BUIBI JAEATEIHHOCTH B
YCIOBHSX 3KOHOMUKHU HH(pOopMarmonHoro obmiectsa (I1K-17);

- CIOCOOHOCTBIO OGOPMIISTH MOJyYEHHBIE pabouyue pe3yibTaTbl B BHJE MPE3CHTALMM,
HaYYHO-TEXHUYECKHX OTYETOB, CTATeH M JOKJIAJ0B Ha Hay4HO-TeXHHYecKux KoHpepenumsax (ITK-
26).

3nams:

- OCHOBHbBIE 3a/layl  KOMIIBIOTEpHOW TIpaduKh, TE€OMETPUYECKOTO  MOJEIUPOBAHUSA,
NpeJCTaBICHUs BUACOMHPOPMALMM M €€ MAIIMHHYI0 TeHepaluio, Trpaduyeckue s3bIKH,
apXUTEKTYpy Tpaduueckux TEPMHUHOB U TrpadUyecKux pabounx MOIyJield, COBPEMEHHBIE
CTaHAAPTHl KOMITBIOTEPHOM rpaduku.

Ymemy:

- TOCTPOMTH YCJIOBHO YIPOILEHHYIO T€OMETPUYECKYIO0 MOJETh 00BEKTa U Mpoliecca XUMHUU U
XUMUYECKON TEXHOJIOTUU.

Bnaoemy:

- HaBbIKAMU UCHOJb30BaHUS TIpaduyecKkux HHPOPMAIMOHHBIX TEXHOJOTMH, JBYX U
TPEXMEPHOTO T€OMETPUYECKOTO M BUPTYaJIbHOTO MOJEIMPOBAHUSA B y4eOHOM Ipoliecce, HayKe U
TEXHHKE.

3 Kparkoe conep:kanue IHCHUTIINHBI

Mooynw 1. I'eomempuyeckue npumumuenl, meaa Ilnamona

[IpencraBienue Buaeo MHPOpPMALMM M €€ MallMHHAs TeHepanus, rpadUuecKue S3bIKH.
bazoBas rpaduxka. M3o00pakeHue mIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX 0OBEKTOB.

Mooyne 2. ['eomempuueckoe moodenupoganue 00beKmos Xumuu

Addunnbie mpeoOpa3oBaHus;, NBIKCHHE Ha JKpaHe. Moaens monekyiasl A Xn Em mo
I'mnecku.

Mooynw 3. I'eomempuyeckoe mooenuposanue 06eKmos XumMuieckol mexHoa0uu

TexHOIIOrMYeCKne CXEMbl C YKa3aHHMEM JBWKEHUS IIOTOKOB. AmNmapaTsl XUMHYECKON
TEXHOJIOTHH.

4 O0bem yueOHOH TUCHHUIIIMHBI
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Buja xonTpoJisi: 3a4er / 3k3amMeH

B 3auerHbIx B akanem.
Bunsl yueOHoii paboTh IMHAIAX qacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 y4eOHOMY 4 144
IUIAHY
Konrakthas pa6ora (KP): 1,78 64
Jlexuunu (Jlek) 0,9 32
[IpakTnueckue 3ansatus (I113) 0,6 22
JlabopaTopus 0,28 10
CamocrositesbHas padora (CP): 2,2 80
1 3a4er

Bunsl yueOHoii paboThI

B 3aueTHBIX

B actponom.

Buja xouTpoJisi: 3a4er / 3k3aMeH

eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JHCHUILINHBI 110 y4eOHOMY 4 108
IJIaHY
Konrakthas patora (KP): 1,78 648
Jlexuunu (Jlek) 0,9 24
[Ipaktuueckue 3ansatus (I13) 0,6 16,5
JlabopaTopus 0,28 7,5
CamocrosiTesibHas padora (CP): 2,2 60

1 3a4er

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIITIHHBI

«JIEKTPOTEeXHUKA H dIeKTpoHuka» (b1.B.O/1.10)

1 Heab aucuMmuinHbl — GOPMHUPOBAHNUE Y 00YUAIOIIUXCSI KOMIIETSHITNH, 00€CTIeYnBAIOIINX
TEOPETUYECKYI0O M TPAKTUYECKYI0 IOJrOTOBKY BBIIYCKHUKA, YMEIOLIEr0 BbIOMpaTh U
AKCIUTYaTUPOBATh D3JEKTPOTEXHUYECKUE U DJIEKTPOHHBIE YCTPOWCTBA, BIIAJCIOIIETO HaBbIKAMU
UCTIOJIb30BaHUSI COBPEMEHHBIX HMH(MOPMAIMOHHBIX TEXHOJOTMM Ui aBTOMAaTH3HMPOBAHHOTO
MOJIETTUPOBAHUS M pacuy€ra JIEKTPUUECKUX U DJIEKTPOHHBIX LETEH.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00Yy4YAaIOIINICA N0 MporpaMMe 0aKajaaBpuaTa
JMOJIKeH:

Obnadams cneayOMUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTBIO BbIOMpaTh M OLIEHHMBATh CHOCOO peanu3alnuu UHQOPMAIMOHHBIX CHCTEM U
YCTPOUCTB (MIPOrpaMMHO-, allllapaTHO- MJIM IPOrPaMMHO-aNINapaTHO-) AJs PELIeHUs] OCTaBICHHON
3amaun (OI1K-6).

- CHOCOOHOCTBIO HCHOJB30BATh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIbHON
JIESITEJIBHOCTH B 00JIaCTSIX: MAalIMHOCTPOEHUE, MPUOOPOCTPOCHHUE, TEXHHUKA, a TaKXKe MPEeATNPUSTHS
pasInYHOrO NpOQUIs U BCE BUABI JEATEIBHOCTH B YCJIOBUSAX SKOHOMUKU HH(POPMALMOHHOTO
obmectna (I1K-17).

3namu:

- OCHOBHBI€ ITOHATHS, ONIPEJIETICHUS U 3aKOHBI AJIEKTPUUYECKUX LIETIEH;

- METOJIbl MOJEIMPOBAHUs, aHAIN3a U pacd€ra IeNeld NOCTOSIHHOIO M NEPEMEHHOTO TOKOB,
METOJIOJIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHU;
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- YCTPOMCTBO M NMPHUHLHMIIBI PAOOTHI HIEKTPOTEXHUYECKOTO M AJIEKTPOHHOTO 000pPYAOBaHMS,
TpaHcGOpPMaATOPOB, AMEKTPUUECKUX MAIINH, HCTOYHUKOB TUTAHMUS.

Ymemo:

- MPUMEHATh TEXHOJOTMH  MOJICIMpPOBAaHMs, aHalW3a, pacy€éTa U  OKCIUTyaTaluu
AJIEKTPUUYECKHUX CETEH, MPOMBIIIUIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AJIEKTPOHHBIX TPUOOPOB;

- BbIOMpaTh JJIEKTPOTEXHUYECKOE U JJIEKTPOHHOE OOOpyJOBaHUE [UIsl pelleHus 3aaad
IIPOEKTUPOBAHUA U PEATN3ALUN XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB.

Braoemy:

- METOJIaMHU MOJIEIIMPOBAaHMsI U pacuéTa 3JIEKTPUUECKUX U DJIEKTPOHHBIX LIETIEH;

- HaBbIKAMHU MPAKTUYECKOW paboOThl C AJIEKTPUYECKOW amnmapaTypod M 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI

BBenenue. [IpenMer, OCHOBHbBIE MOHATHS, METOJOJOTUS JIEKTPOTEXHUKH U DJIEKTPOHUKHU.
KpaTtkue uctopuueckue cBeneHus. 3aJjaud U MECTO Kypca B IMOJArOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTHH.

Mooynw 1. Dnekmpuueckue yenu

1.1. OcHOBHBIE ONpeENIEHNs, ONMCAaHUS TApaMETPOB U METOOB pacuéra 3JIEKTPUUECKUX
LEIEN.

OcHOBHBIE MOHATHS 1 0003HAUCHHS IIEKTPUUECKUX BETUYMH U DJIEMEHTOB AJIEKTPHUYECKUX
neneil. OcHOBBI 3nekTpoOe3onacHOCTH. OCHOBHBIE TOHSATUSL TEOPUU AJIEKTPUUYECKHX LeTeH.
OCHOBHBIE IPUHIIMIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKU. METObI MOJIEIMPOBAHUS, aHAJIN3A U
pacuéra JIMHEHHBIX 3JIEKTPUUECKUX IeNel MOCTOSHHOTO TOKa.

1.2. DnexTpuyeckue U3MepeHHs U IpuOOPBI.

MeToapl u3MepeHHs] D3JEKTPUYECKUX BEJIMYHMH: IMpsIMble U KOCBEHHbBIE. AHAaJOrOBbBIE
AJIEKTPOU3MEPUTENIbHBIE U IU(PPOBBIC JIEKTPOHHBIE MPHOOPHI: YCTPOHCTBO, MPUHIIMIT JEHCTBUS,
obOnactu npumMeHeHus. M3mMepeHue 3J1eKTpUUeCKUX BEJIMUMH: TOKOB, HAIIPSHDKEHUH, COPOTHUBIICHU,
MOIIHOCTH U DHEPTHUH.

AHanmn3 ¥ pacy€T JINHEWHBIX LeTNel IEPEMEHHOTO TOKA.

CnocoObl mpeacTaBieHus (B BHJIE BPEMEHHBIX AMAarpamMM, BEKTOPOB, KOMIUICKCHBIX YHCEN)
U MapameTpsl (aMIUIMTyla, 4YacToTa, HadajlbHas (a3za) CHHYCOMAANBHBIX (YHKIMHA. MrHoBeHHOE,
cpenHee U JCMCTBYIOIEE 3HAYCHHsI IEPEMEHHOT0 CHHYycoHaaibHoro Toka (HampspkeHus u DJ1C).
AKTHBHOE, pEaKTUBHOE U MOJHOE COMPOTHUBIIEHUSI BETBU. MOIIHOCTh B LIEMAX MEPEMEHHOIO TOKa.
Koaddunument momuoctr (cos(™ )) M e€ro TEXHUKO-IKOHOMHUECKOE 3HaueHHe. [IpuMeHeHue
anreOpbl KOMIUIEKCHBIX YHCEIT B AJIEKTpOTeXHUKE. KOMITTIEKCHBIN METO pacyéTa TMHEHHBIX IeTei
IIEPEMEHHOI0 TOKa. bajllaHC MOIIHOCTHM B LEMSAX NEPEMEHHOro TOKa. Pe30HaHCHbIE SBIEHUS B
AIEKTPUYECKUX LeMsAX. Pe3oHaHC HampspKeHWH W TOKOB. AHaiIM3 U pacy€T TpexdasHbIX Iernei
IIEPEMEHHOI0 TOKAa. ABTOMAaTH3UPOBAHHOE MOJEIMPOBAHUE U PACUET DIEKTPUUECKUX U
AMIEKTPOHHBIX (MakeThl mporpamMm MultiSim, Mathcad, Excel).

Mooyne 2. DnekmpomazHumuule ycmpoucmea u d1eKmpuieckue Mauunsl

2.1. TpancdopmaTopst.

Ha3znauenue u 06acTy MpUMEHEHUs TPAaHCPOPMATOPOB. Y CTPOICTBO U MPUHIUIT IEHCTBUSA
onHogazHoro Tpanchopmaropa. AHaJIN3 3JIEKTPOMArHUTHBIX MIPOLIECCOB B TpaHChopMaTope, cxema
3amerenus. [lorepu sHepruu B Tpancopmarope. BHelHne XapakTepUCTUKH.

2.2. ACUHXpPOHHBIE MaIlIUHBI.

YCTpoiicTBO M MPUHIUIN JIeHCTBUS TpexX(pa3HOrOo aCUHXPOHHOIO JBUTaTels. MexaHuueckue
u paboure XapaKTepUCTHKH. DHepreTHueckue auarpammbl. [lyCKk acMHXpPOHHBIX JBUTaTeNed C
KOPOTKO3aMKHYTBHIM H (ha3HBIM POTOPOM. PeBepcrpoBaHue 1 peryTupoBaHUe YaCTOThI BPAILICHHS.

Mooy 3. OcHosbl 21eKkmpoHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOUCTB.

[TomynpoBOoIHUKH. YClIOBHBIE O00O3HAUYEHHUS, NPUHLUIN JEUCTBUS, XapaKTEPUCTUKU U
Ha3HAY€HHE IOJIyIPOBOJHUKOBBIX  JHOJOB, TPAaH3UCTOPOB, THUPUCTOpPOB. HHTerpanbHbIe
MUKPOCXEMBI, UX Ha3HaueHHe, Kilaccu(uKalus U MapKUpOBKa.
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3.2. UcTOYHUKH BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENN MIEKTPUUECKUX CUTHAIIOB.

[TorynnpoBO/IHUKOBBIE BBINPSIMUTENH: KiIacCU(HUKAIUS, OCHOBHBIE MapaMeTpbl, CXEMbl U
OPUHIUI  paboThl BBIIPSIMUTENA. iekTpuueckue ¢mibTpbl. Kraccudukanus u  OCHOBHBIE
XapaKTepUCTHKU ycunuTeneid. OOpaTHbIe CBsI3U B onepaluoHHbIX ycuiurensx (OY), ux BausHue
Ha MapaMeTpbl U XapakTepUCTUKU ycuiutens. OCHOBHBIE THUITBI ycuiuTesei Ha 6aze OY.

4 O0beM yueOHOH THCHHIIMHBI

V cemecTp
Bunsl yueOHoii paboThI
3au. ex. AK. ygac.

OO0mas TpyA0eMKOCTb M CUMILIHHBI 4 144
1o y4e0HOMY ILIAHY
Konrakthas patora (KP): 1,3 48
Jlexuun (Jlek) 0,4 16
JlaGopatopusie padotsl (JIP) 0,9 32
CamocrositeabHast padora (CP): 1,7 60
KonrtpomnbHbie paboTbl 0,8 30
Pedepar 0,6 20
N3yuenue pa3nenoB TUCIMUILIAHBI 0,3 10

Buja koHTpOJISI: IK3aMeH 1 36

V cemectp
Bunpl yueGHOM paboThI
3au. ex. ACTpOHOM. Hac.

OO0mas Tpy10eMKOCTb M CUMILIHHBI 4 108
1o y4eO0HOMY ILIAHY
Konrakthas patora (KP): 1.3 36
Jlexuunu (Jlek) 0,4 12
JlaGopatopusie padotsl (JIP) 0,9 24
CamocrositeabHas padora (CP): 1,7 45
KontpomnbHbie paboThl 0,8 22,5
Pedepar 0,6 15
N3yuenue pasnenoB TUCIMILIAHBI 0,3 7.5

Bua koHTpOJISI: 3K3aMeH 1 27

AHHOTanus padoyeil NporpaMMbl JUCUMILIHHBI
«MopaeaupoBaHue XUMHMKO-TeXHOJOru4eckux npoueccos» (b1.B.O/.11)
1 Heau qMCHUIUIMHBI - 00yYeHHE CTYACHTOB Ha KOHKPETHBIX IpHUMEpax MPaKTUYECKOMY
HCIOJIB30BAHUIO MECTOJa MATCMATUYCCKOTO MOACIHPOBAHUA, BKIIKOYASA HE TOJIBKO COCTABJICHUC

MAaTEMATHUYCCKUX OHI/ICEIHI/II‘/’I, HO U aJITOPUTMBI pCIICHUS BO3HUKAIOIINX 3a1a4.
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2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00yYaIOIIMICA 110 MporpamMme 0akajaBpuaTa
JMOJIKeH:

Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoeCCUOHATIBHON  JeSITENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHOoro uccienoBanus (OIIK-2);

- CIOCOOHOCTBIO HCHOJB30BATh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIBHON
JeSTeIbHOCTH B 00JacTAX: YIpaBJI€HHWE TEXHOJOTUYECKUMHU MpolleccaMu, XHUMHUYecKas
npoMbinuieHHOCTH ([TK-17);

- TOTOBHOCTBIO YYaCTBOBATh B MIOCTAHOBKE U MPOBEJACHUH SKCIIEPUMEHTABHBIX UCCIIEI0OBAaHU
(IIK-23);

- CHOCOOHOCTHIO  OOOCHOBBIBATH  MPABUJIBHOCTH  BBIOPAHHOM  MOJENH, COMOCTaBIss
Pe3yNbTaThl IKCIIEPUMEHTATBHBIX JIaHHBIX U TOMyueHHBIX pernenuii (ITK-24);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh MaTeMaTHUYECKHWE METOJbl 0O0pabOTKM, aHAIW3a U CHUHTE3a
pe3ybTaToB npodeccuoHanbHbIX uccnenosanuii (IK-25);

3namo:

- OIpeJlesieHue, CTPYKTYpy M OJOYHBIM NPUHLMUI MOCTPOEHUS MAaTEMAaTUYECKUX MOJENCH;
ATambl MaTeMaTHYEeCKOr0 MOJEIUPOBAHMS;, B3aMMOCBA3b (PU3MUECKOrO0 M MaTeMaTHYEeCKOro
MOJICIMPOBAHMSI;, MaTeMaTUYeCKHe MOJEIH IPOLECCOB abcopOIMU, PEeKTU(UKAIIUNH, SKCTPAKIIUY,
CYLIKH, TETNI000MEHA, KpUCTAIIIIM3AIMH, aJITOPUTMBI pacyeTa BhIIICYKa3aHHbBIX ITPOLIECCOB.

Ymemo:

- pemaTh 3aJaud COCTaBJICHUS MaTeMAaTUYECKOTO OIMCaHMs, BBIOMPATh METOJ pPELICHUS
c(OpMyIHPOBaHHON CUCTEMbI YPaBHEHUH, YCTAHABIMBATh a/IeKBaATHOCTh MaTeMaTHYECKOW MOJIEIH
00BEKTy HCCIIEIOBaHMS, peliaTh 3a/1a4yil ONTHUMM3AIMN U MPOCKTHUPOBAHUS BBILIETIEPEUUCICHHBIX
XUMHKO-TEXHOJIOTMUECKUX TIPOLIECCOB.

Braoemy:

- AHAIUTUYECKUM, OSMIIMPUYECKUM M SMIIMPHUKO-aHAIUTUYECKUM METOAAMM COCTaBIIECHUS
MaTeMaTHYeCKOT0 OMHCaHUs; METOJaMHU MACHTU(UKALUY MTapaMeTPOB MaTeMaTHUYECKUX MoOjIesel;
aITOPUTMaMM pacueTa OCHOBHBIX TEIUIO-, MAacCOOOMEHHBIX MpPOIIECCOB B IPOBEPOYHON U
MIPOEKTHOI MOCTaHOBKaX 3a/la4yM.

3 Kparkoe coaep:kanue IHCHUTIIHHBI

Maremarnueckue Mozaenu. Ompenenenue. B3auMocBs3h MaTeMaTHYECKUX U (HU3HIECKUX
mojeneit. [IpuOnamKkeHHbI XapakTep MaTeMaTHUYECKUX Mojeiel. JlomyiieHus, MpuHUMaeMble TpU
MOCTPOEHWU MaTeMaTudeckod wmoxenu. Kraccudukamuss MaTeMaTHYECKUX  MOJENeH 1o
BPEMEHHOMY IPHU3HAKYy: CTalMOHApHbIC, HECTAL[MOHAPHbIE, KBa3WHECTALIMOHAPHBIE MOJAEIH; II0
IIPOCTPAHCTBEHHOMY TPHU3HAKY: C COCPEJIOTOYEHHBIMU MapaMeTpaMHu, C paclpeeleHHbBIMU
rapaMeTpamHu, SYEEUHbIE MOCIIH.

Mooyne 1. Ilpunyunvl  nocmpoenuss — mamemamudeckux  mooeneti U IManwvl
MAmemMamuyecko20 MoOeauposansl

1.1 CtpyKkTypa MareMaTH4eCKOro OMMCAHUs MPOLECCOB XUMHYECKOW TEXHOJIOTUU. DTarbl
MaTEMaTHYECKOTO MOJIEITUPOBAHMSL.

VYpaBHEHHUS, OTpa)karollle OCHOBHBIE 3aKOHBI COXpPAaHEHHUS MAacCChl, SHEPIUHU, HUMITYJIbCA,
nepeHoca, YCJIOBUS paBHOBecHs, orpaHndeHus. JuddepeHumansHas ¥ MHTErpajbHas 3aIluCh
3aKOHOB  coxpaHeHus. IIpumenenme Tteopemel  Octporpaackoro-l'aycca s BbIBOJA
muddepeHManbHoi (HOpMBI 3aKOHOB COXpaHEHHMs. MaremaTtuueckas XapaKTepUCTHKAa KIIACCOB
YpaBHEHUH, BXOJSIIMX B MaTreMaruyeckoe omnucaHue. [locTaHOBKa Ha4aabHOTO W TPAHUYHBIX
ycioBui. KpaeBele yciaoBus 1 um 2 poja, cMmemaHHas KpaeBas 3anada. 3ajzada Komw,
CYILIECTBOBAHME U E€IWHCTBEHHOCTh €€ pelmieHus. lIpuMepsbl MOCTAaHOBKM KpPaeBBIX YCIIOBUH.
N3ydeHne XUMHUKO-TEXHOJOTHYECKHX IPOLECCOB METOJOM MAaTeMaTHYECKOIO MOJAEIUPOBaHUS.
OTanbl MATEMaTHYECKOT0 MOIETTUPOBAHUS:

a) COCTaBJICHME MAaTEeMaTWYEeCKOro OMHCAHUS AHAIUTHYECKUM CHOCOOOM, SMIUPUUYECKUM
CIIoCcO00M, aHATUTUKO-IMITUPUIECKUM CITIOCOOOM.
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06) Bpibop Merona pemieHus. AHaTUTHYECKHME M YHWCIEHHBbIE MeToibl. McrouHuku
BO3HHUKHOBEHHUSI TOTPEHIHOCTEH. AHaNMM3 CXOAMMOCTH WTEpallMOHHBIX MeTo/n0B. Peanuszarus
BBIOPAHHOTO METOIa PelICHHs B BUE alnropurMa. PazpaboTka mporpaMmsl pacyera Mo ajlrOpUTMy.

B) YCTaHOBJIEHHME aJIeKBaTHOCTH MOJENM MO 0O0BeKTy. CTaTUCTHYECKHE TUIOTE3bl U
IIPOBEPKA THUIIOTE3 IO CTATUCTUYECKUM KpuTepusaM. Kpurepum ycTaHOBIIEHUS aJe€KBaTHOCTH
OJIHOOTKJIMKOBBIX U MHOTOOTKIMKOBBIX MOJIEJIEH.

r) Koppekuus Moaenu no pesysibraTaM HakomjIeHHOH nuHpopmarmu. [Ipumepsi.

1.2 byo4HBIM NPUHIMI MOCTPOEHUS MATEMAaTHYECKUX MOJENIEH XMMHKO-TEXHOJIOTMYECKUX
IIPOLIECCOB.

[IpencraBieHre MaTeMaTUYeCKOro OMMCAHUS B COOTBETCTBUU C OJOYHBIM TMPUHIUIIOM.
OcHOBHBIE OJIOKH, COCTABJISIOIINE ONMKCAHKUE MPOLECCa U UX B3aUMOCBA3b. OTpaXkeHHe MPUHIUIIOB
CUCTEMHOTO aHaJln3a B OJIOYHOM MOJXOI€ K MOCTPOSCHUIO MAaTEMATUYECKUX MOJIeIeH.

1.3 HeilipoceTreBoe MOJAEINPOBAHHUE.

Omnpenenenne HeHWpoceTeBBIX Mojeneil. CXOACTBO M pa3nuuue ¢ OHOIOTHYSCKUMHU
HelipoHHbIMH  ceTaMu. Kiaccudukanms — HelpoceTeBBIX  Mozeneil. Jrambl  pa3paboTKH
HelpoceTeBbIX Mojeneil. Anroputmel o0yueHusi. HelipocereBbie mporpammubie makeTsl. [Ipumepbt
IIPUMEHEHNUS] UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Mooyne 2. Ilapamempuueckas udenmugpuxayus mooenet XumMukOo-mexHoI02UYecKux
npoyeccos

2.1 Merox MOMEHTOB.

CymHOCTh M NPUMEHEHHE METOJa MOMEHTOB JJIs HAaXOXJIEHUS TOYEYHBIX OLIEHOK
IapaMeTPOB MOJENEN CTPYKTYpPbI TOTOKOB.

2.2 MeToj MakCUMAaJIbHOTO MIPaBI0NIO100usI.

CymHOCTh ¥ NPUMEHEHHE METO/Ja MaKCHUMAaJIbHOTO IMpaBAONON00UsS s HaXOXKACHUS
TOYEYHBIX OLIEHOK MapaMeTPOB MOJIEJEN CTPYKTYpPbI IOTOKOB.

Mooyne 3. Onucanue cmpykmypvl HNOMOKO8 6 annapame HA OCHO8E MOOENbHbIX
npeocmasieHull 08UNCEHUsI NOMOKA

3.1 DOmnupuueckue MeETOJbl YCTAaHOBJIEHHSI CTPYKTYphI ITOTOKOB. XapakTepucTruKa
CTOXAaCTHUYECKOTO TIOBEACHUS YaCTHIl C IIOMOIIbIO BHEIIHMX UM BHYTPEHHUX (DyHKIHI
pacnpeziefieHusi. ODKCIEpUMEHTalIbHbIE METOJAbl OIEHKM BHEIIHUX (QYHKIUN pacrnpeneneHusl.
WHavkaTopHbIE METOJBl MCCIEIOBAaHUS CTPYKTYpbl MOTOKOB. OOpaboTka (QyHKIUI OTKIHKA IO
METOJly MOMEHTOB. YUeT CTOXAaCTUYECKOW MPHUPOJbl JIBUKEHHSI IMOTOKOB B IapaMeTpUUECKUX
MOJIETISAX.

3.2 IlpencraBnenue moneneil B ¢popme nuddepeHaNbHbIX YpaBHEHUN U MepeaaToYHbIX
GbyHKUIUH.

[IpencraBienne Mozenell CTPyKTyphl MOTOKOB B (opMe mnepenaTouHblx (yHKuui. CBs3b
MOMEHTOB pacIpeIesIeH s YaCTUI] TIOTOKA M0 BPEMEHHU MPeObIBaHUS € TIepeIaTOYHON (PYHKIHUEH.

3.3 IlpuMepbl NOpPUMEHEHHS METOAAa MOMEHTOB JUISl OLIEHKH IapaMeTpOB MOJeen
CTPYKTYpPBI IOTOKOB.

OreHka napameTpoB sueedHoM, AMPPY3HOHHOM, peHUPKYIAIUOHHON U KOMOMHUPOBAHHBIX
MOJECIICH.

Mooyne 4. Ilocmanoéka u pewieHue 3a0auy paciema Gaz08blX PAGHOGeECUll 8
MHO2OKOMNOHEHMHBIX CUCTNEeMaX

4.1 IlocTaHoBKa 3a7a4 U pacdyeT paBHOBECHM B CUCTEME KMJIKOCTh — I'a3, )KUJIKOCTh — Iap.

PacueT paBHOBecHs Kak pellIeHHE JMHEHHON 3a7ayd. Y4eT HeHJealbHOro moBejneHus (as.
Onucanue COBMEIIEHHBIX (pa30BBIX M XMMHMUYECKHUX paBHOBecHi. Maremarnyeckoe OMHCaHUE U
QJITOPUTM pELICHUS 3a/1a4H.

4.2 IlocTaHOBKa 3a7a4 ¥ pacyeT paBHOBECHM B CUCTEME KUJIKOCTh — KUIAKOCTb.

AHanu3 ycToiunBocTH (Da30BBIX paBHOBecHd. MaremaTHyeckoe ONMHCAHHE M aJTOPUTM
pellIeHus 3a]aul pacueTa paBHOBECUH KUIKOCTh- KUAKOCTb U )KUJKOCTh-KUIKOCTb-TIap.

Mooynb 5. Pacuem nomokoé 6 08yXghasHvlX MHO2OKOMNOHEHMHbIX CUCMEMAX HA OCHO8e
MOOENbHbIX NPeOCmAasieHuti MacconepeHoca
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MHOroKOMIIOHEHTHBIN MaccoriepeHoc B oaHodasHoi cpene. IIpsMbie ¥ mepekpecTHbIe
ahdexTei. Mogenu mpoHWIIaHUS W OOHOBJICHHUS TOBEPXHOCTH paszesia Jjisi MaccomlepeHoca B
IByx(a3HbIX cpefax. BblpakeHue MOTOKOB B MHOTOKOMIIOHEHTHOH AByx(asHOH cpene depes
MaTpuily K03(pPUIIMEHTOB Maccomnepeiad.

Mooyne 6. Modenu u aneopummul pacuema munogvlx npoyeccos XUMUYecKou mexHo102Uu

6.1 Mopenu 1 anropuTMbI pacyera mporecca abCcopOIHH.

Onucanue W alropuTMbl pacueTa Iporecca adcopOIMM Ha OCHOBE MOJIEIM BBITECHEHHMS,
syeeqyHol, updy3noHHON Mosieei.

6.2 Mojenu 1 alropuTMbl pacueTa Mmporecca MHOrOKOMIIOHEHTHOU PEeKTU(UKAIIUH.

JlBa moaxona K  MOAENUPOBAaHUIO Tpolecca PEeKTU(PUKAIMU: PaBHOBECHBIM U
HEpaBHOBECHBIH. MeTonbl M aIrOpUTMBI pacueTa pPeKTH(PHUKALMOHHBIX KOJIOHH. OmnucaHue
peKTU(UKALNY B HACAJOYHBIX KOJIOHHAX.

6.3 Mozenu 1 anropuTMbl pacdeTa Impouecca 3KCTPaKIUH.

OKCTpaklusg B CHUCTEMax >KUIAKOCTb-KUAKOCTh. OmHcaHue mpoliecca Ha OCHOBE SYEEUHOM
MOJIENIU C 0OpaTHBIMU MOTOKaMH. AJITOPUTM pacdeTa KOJIOHHOT'O AKCTPaKTOpa.

6.4 Mojienu 1 aJITOpUTMBI pacdeTa mporecca acopOoimm.

Onucanne M aaroOpUTMbl pacueTa Ipoliecca Ha OCHOBE MOJEIN BBITECHEHHS, SUYEECUHOH,
b dy3noHHON MosieneH.

6.5 Mopenu 1 anropuTMbl pacdeTa IpoLecca CyLIKU B IICEBJI00KNKEHHOM CIIOE.

Ornucanue mnpoiiecca KOHBEKTUBHOM CYIIKM C Y4Y€TOM CTPYKTYphl TIa30BOro IOTOKAa B
anmnapare. AJTOpPUTM pacueTa CyIIHIKNA (POHTAaHUPYIOUIETO CIIOA.

6.6 Mozienu u allrOpUTMBI pacyeTra Mporecca MaCCOBOM KPUCTAIIM3ALMHA U3 PACTBOPOB.

Mognenu mnpouecca KpUCTAIIM3allMM HAa OCHOBE METOJOB MEXAHMKH CIUIOIIHBIX CpPEN.
OcCHOBHbIE TOHSTUA MEXaHUKU CIUIOIIHBIX cpen. JlomymieHus. AJTOpPUTMBI  pacyeTa
NEPUOANYECKUX U HETIPEPBIBHBIX KPUCTAJUIN3ATOPOB.

6.7 MoJienu 1 aJITOpUTMBI pacueTa COBMEIIEHHBIX U OMOTEXHOJIOTHYECKUX TPOIIECCOB.

XeMmopekTudukanus, XemMocopOIus, OUOJOTHYecKass OYMCTKA MPOMBIIIJICHHBIX CTOKOB.
Hcnonp30BaHne NpUHLUIIA COBMEILIEHUS /Il UHTEHCU(UKAIK TTPOLIECCOB.

3akmoyeHre. B3anMMOCBA3b (U3MUECKOTO M MaTeMaTHYECKOTO MOJICIMPOBAHUS B XOj€
pelieHuss 3a7ad ONTHUMU3ALMK, NPOEKTUPOBAHUSA W CO3/IaHUS HOBBIX XUMHUKO-TEXHOJOTHYECKHX
IIPOLIECCOB.

4 O6beM yueOHON JUCITUTUTHHBI

. B 3auernbix | B akanmem.
Bunel yueGHOI paboThI
€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 5 180
KonrTakTHas padora (KP): 2,22 80
Jlexuuu (Jlek) 1,78 64
[Ipaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,78 64
CaMOCTOSITEIbHOE U3YUYCHHUE PA3/IeSIOB TUCIIUIIIIMHBI 1,78 64
Buja koHTpoOJIsSi: JK3aMeH 1 36
. B 3auernbix | B actpoHOM.
Bunpr yueGHOM paGoThl
eAMHULIAX yacax
O01as TpyA0€eMKOCTb JMCHMILUIUHBI 0 Y4eOHOMY IJIAHY 5 135
Konrakthas patora (KP): 2,22 60
Jlexuuu (Jlek) 1,78 48
[Ipaktnueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,78 48
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/ICSIOB TUCIIUIIIINHBI 1,78 48
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| Buja KOHTpPOJIsi: IK3aMeH | 1 | 27 |

AHHOTanMs padoyeid MPOrpaMMbl TUCHUITAHBI
«O0masi XuMHYeCcKasi TEXHOJIOTusl AJ1s1 ”HPOPMAIMOHHBIX CHCTEM M TEXHOJIOTHil»
(b1.B.O1.12)

1 leap AMCHUIVIMHBI — TIOJIyY€HHE 3HAHUKW B OO0JIACTH peau3allid  XUMHKO-
TEXHOJIOTUYECKUX TMPOILECCOB C YUYeTOM (PU3UKO-XMMUYECKHX OCOOCHHOCTEH MPOTEKAIOIINX
peakiuid, BBIOOpa ONTUMAIBHBIX YCJIOBUH peau3yeMbIX IIpoIeccoB, BbiOopa 3(deKTHBHBIX
PEaKTOpoB, NMPUOOPETEHHS HABBHIKOB B COCTaBJICHUM MAaTE€pHaJbHBIX M TEIUIOBBIX OalaHCOB, B
pacueTe mpoIecCOB M PEaKTOPOB Ha OCHOBE MAaTEMAaTUYECKOTO MOJICIMPOBAHUS, TTOJTyYCHHsI 3HAHUH
B o0iactu pa3paboTKH 3SHeprocOeperaromux XUMHUKO-TexHonorndeckux cuctem (XTC),
0€30TXOIHBIX ¥ MAJIOOTXO/HBIX TEXHOJIOTHI Ha MMPUMEPE COBPEMEHHBIX TIPOU3BO/ICTB.

- 2B pesynprare  W3y4eHUS  JUCLUUIUIMHBI  OOyYalOLMiics 1O  Iporpamme
OakanaBpuaTa JTOJDKEH:

- Obnadams cAeIyONAMHA KOMITCTCHIUSIMHU:

- CHOCOOHOCTBIO WCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npoeCCUOHATIBHON  JeSITENbHOCTH, MPHUMEHSATh METOABl MAaTeMaTHYeCKOro  aHajau3a |
MO/JICIIMPOBAHMSI, TCOPETUIECKOTO M dKCIIepUMeHTanbHOTO rccienoanus (OI1K-2);

- CHOCOOHOCTBIO HCIOJB30BATh TEXHOJOTUU pa3pabOTKu OOBEKTOB MpodhecCHOHAIBHON
NEeSTEIPHOCTH B OOJIACTSIX: MAIIMHOCTPOCHHE, IPHOOPOCTPOCHHE, TEXHHUKA, OOpa3oBaHHE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpAaBICHUE, OPUCIPYICHIMs, OWU3HEC, MPEeANPHUHUMATEILCTBO,
KOMMEpIIHsI, MEHE/DKMEHT, OaHKOBCKHE CHCTEMBI, 0O€30MacHOCTh WH(POPMAIMOHHBIX CHUCTEM,
yIpaBJICHUE TEXHOJIOTUYECKMMHU MpPOIeCCaMH, MEXaHWKa, TEeXHWYecKass (H3MKa, JHEpreTHka,
sfepHas JHEPreTHKa, CHJIOBAas DJIEKTPOHHMKA, METAJUIyprHs, CTPOMTEIBCTBO, TPAHCIIOPT,
JKEJIe3HOIOPOKHBIN TPAHCIOPT, CBSA3b, TEIEKOMMYHHUKAIMH, yIpaBIeHHE MHPOKOMMYHHUKAIUIMY,
MOYTOBAsl CBS3b, XMMHUYECKAs MPOMBINUICHHOCTh, CEIBCKOE XO3SIMCTBO, TEKCTHIILHAS M JIETKas
MPOMBIIIJICHHOCTb, MHILIEBAasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE U OMOTEXHOJIOTHUH, TOPHOE JIENO,
obecrieyeHre OE30MACHOCTH IMOJ3EMHBIX TPEANPHUITANH U MPOU3BOJACTB, T€OJIOTHs, HedTerazoBas
0Tpacib, Teo/e3usi U KapTorpadusi, reONHPOPMALUOHHBIE CHCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOW KOMIUIEKC, S9KOJIOTWs, cdepa cepBHca, CHCTEMBl MaccoBOM wH(opMarum, au3aiiH,
MEIUAUHIYCTPHs, a TaKXKe MPEANPUSATHS Pa3IUYHOrO Mpo(uiIst M BCE BUABI ACATEIBHOCTU B
YCIIOBHSX SKOHOMUKH HHpopManronHoro oomectsa (ITK-17);

- TOTOBHOCTBIO y4YacTBOBAaTh B IIOCTAHOBKE M MPOBEJCHUU OSKCIECPUMEHTAIBHBIX
uccaenoBanuit (I1K-23).

3namo:

- OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO HCCIICJIOBAHUSI B3aMMOJICHCTBHS XWMHUYECKUX TPEBPAIICHUNA W SIBICHHMA
nepeHoca Ha BceX MacIITaOHBIX YPOBHSX;

- METOJIMKY BBIOOpA peakTopa M pacuéra mporecca B HeM;

- OCHOBHBIEC PEAKIIMOHHBIE MPOLECCH] H PEAKTOPHI XUMUYECKON 1 OMOTEXHOJIOTHH;

- OCHOBHBIC TPUHIIMITBI OPraHW3alMd XHUMHYECKOTO IPOU3BOJICTBA, €0 HEPAPXHUYCCKYIO
CTPYKTYPY, METO/Ibl OLIEHKH 3(p(PEeKTUBHOCTH POU3BOCTBA;

- OCHOBHBIC XMMHYECKHE MTPOU3BOJICTBA.

Ymemy:

- paccuMTaTh OCHOBHBIC XapaKTEPUCTUKU XUMHUYECKOTO MPOIECCa;

- BBIOpATh palOHAIBHYIO CXEMY IIPOU3BOCTBA 331aHHOTO MPOAYKTa;

- OLICHUTH TEXHOJOTHYECKYIO 3(h(HEKTUBHOCTH MPOU3BOJICTBA;

- BBIOpaTh 2(p(PEKTUBHBIN THI PEAKTOPA;

- TPOBECTHU pacyeT TEXHOJIOTUYECCKHX ITapaMeTpOB IS 3a/IaHHOTO TPOIIecca;

- OIpENeNUTh MapaMeTphl HAWITYYIIeH OpraHu3aliy MPoLecca B XUMHUYECKOM PEaKTope.

Braoemy:
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- MeTroJamu aHanu3a 3((HEKTUBHOCTH pabOThl XUMUYECKHUX MTPOU3BO/ICTB;

- METOoJAaMH pacyeTa W aHajiu3a IMPOIECCOB B XHMHUYECKHX pEAKTOpaX, ONpEeACICHUs
TEXHOJIOTMUECKUX MMOKa3aTesei;

- METOJaMH BBIOOpa XMMUYECKUX PEaKTOPOB.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Mooyns 1. Xumuyeckas mexnono2usi u XumMuieckoe npou3eo0cmeo

1.1. OcHOBHBIE OIpeeNieHUs U MOJOKESHHUS.

XuMHudeckasi TEXHOJOTHS — Hayka 00 DJKOHOMHYECKH, DJKOJIOTHUYECKH W COIMAJIBHO
000CHOBaHHBIX CIIOCO0AX W Mpolieccax nepepadoTKU ChIPhS ¢ U3MEHEHHEM €ro COCTaBa U CBOWCTB
MMyTeM TPOBEICHUS XUMUYECKHX U (HU3UKO-XMMHUECKUX MPEBPAIICHUN B TIPEAMETHI MOTPEOICHUS
U cpeAcTBa TPou3BOACTBA. OOBEKT XMUMHUECKON TEXHOJOTHH - XUMHUYECKOe TMPOU3BOJCTBO.
MexoTpacneBoid XxapakTep XUMHUYECKOW TEXHOJOTHH. Pa3BUTHME XMMHUYECKHX IPOU3BOJICTB M
XUMHYECKON TEXHOJOTHH. MecTO XMMHUYECKOH TEXHOJOTHH B MPOMBIIUICHHOW chepe U MeTOI0B
XUMUYECKOW TEXHOJOTUH B HEXUMHUYECKHX OTPACIAX MPOMBIIIIEHHOCTH. METOAbl XUMHYECKOU
TEXHOJIOTMM — CHUCTEMHBIN aHajiu3 U METOAbl MaTeMaTH4YEeCKOTro MojenupoBaHus. CHCTEMHbIN
aHaJM3 CI0KHBIX CXEM M B3aUMOJICUCTBUN 3JIEMEHTOB CXEMbI — MOHATHE M COACPKAHUE METOJA.
PU3NYECKOE U MATEMATUYECKOE MOJICIIMPOBAHUE, ONPEIEICHUE U OCHOBHBIEC IOHSATHS, UX MECTO B
WHXXEHEPHO-XUMUYECKUX HCCIEOBAaHUAX U pa3zpaboTkax. MecTo W 3HA4YeHHE HATYpHOTO H
BBIYHUCIUTENHHOTO dKcTiepuMeHTa. CoaepkaHue U 3a/1a4ul y94eOHOTo Kypca.

1.2. Xumuyeckoe nmpou3BOICTBO.

[ToHsiTHE O XMMUYECKOM MPOU3BOJCTBE KaK O CUCTEME MAIIIMH U alapaToB, COCTUHEHHBIX
MaTepHAIBHBIMU M SHEPreTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBISIOTCS B3aUMOCBSI3aHHBIE
XUMHYECKHE TIpeBpalleHus] W (QU3UYECKHe TMPOIecChl TNepepabOTKU ChIPbS B  TPOMYKTHL
MHOTO()YHKITMOHAIBHOCTh XUMHUYECKOTO TPOU3BOJCTBA - TMOJYYEHUE NPOIYKTOB, DHEPro- M
pecypcocOepexeHne, MUHUMH3AIUS BO3JICHCTBUS Ha OKpYKarolryr cpeny. OOmias cTpykTypa
XUMHUYECKOTO TPOU3BOJICTBA - COOCTBEHHO XHMHYECKOE TIPOW3BOJICTBO, XPAHEHHE CBIPhI H
OPOAYKIMH, TPAHCIOPT, CHUCTEMbI KOHTpoJs u Oe3omacHOCTH. (OCHOBHBIC TOJCHUCTEMBI
XUMUYECKOTO TIPOM3BOJICTBA - TIOJITOTOBKA CHIPhSI W MAaTE€pPUAJIOB, XHUMHYECKHE U (PUZHUKO-
XUMHYECKHUE TPEBPAICHUS. BBIJCICHUE TMPOAYKTOB, O0E3BPE)KUBAHHE YTUIHM3AIUS OTXOJOB,
TEIJIO- W DSHEpProodecrnedeHue, BOJOMOATOTOBKA, YIpaBleHHWE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTMUECKUE KOMIIOHEHTBI - ChIpb€, BCIOMOTaTEIbHBIE MaTepHalbl, OCHOBHOH W
JIOTIOJTHATEBHBIN TIPOIYKThI, OTXOMBI, YHEPTETUUYECKUE PECYPChl, 000pYAOBaHUE, CTPOUTEIHHBIC
KOHCTPYKIIMHU ¥ PUOOPHI, TPOU3BOACTBEHHBII MEpCOHAT.

KavecTBeHHBIE W KOJIMYECTBEHHbIE  IOKA3aTeJM  XMMHUYECKOTO  MPOU3BOJCTBA:
TEXHOJIOTMUECKUE T[IOKa3aTeNM - MPOU3BOAMTEIBHOCTh M MOIIHOCTh TPOM3BOJICTBA, BBIXO]
MPOJIyKTa, PacX0oHbIe KOI(PDHUIIUESHTHI TIO CHIPBIO U SHEPTHH, UHTEHCUBHOCTH MPOIECCOB, KAYECTBO
MPOJYKTa; SKOHOMHUYECKHME TIOKa3aTeld - Ce0eCTOMMOCTb MPOJYKTa, MPHUBEACHHBIC 3aTpaThl,
YIEIbHBIE KAalUTAJIBHBIE 3aTPAThl, IPOU3BOJUTEIBHOCTh TPY/A; IKCIUTYyaTAI[MOHHBIE MOKA3aTeNH -
HAJECKHOCTh M 0€30MacHOCTh (PYHKIIMOHUPOBAHUSI CUCTEMBI, YyBCTBUTEIBHOCTD, PETYIUPYEMOCTh
Y YOpaBIsieMOCTh IMPOIECCA; COLMAIbHBIE MOKA3aTEeIN - BO3JCHCTBHE HA OKPYXAIOIIYIO Cpemdy,
0e30MacHOCTh 00CTY>KMBaHUs, CTETICHb MEXaHU3AIMH U aBTOMATH3AIIHH.

1.3. CoipbeBbI€ pecypchl, BOJIAa M SHEPTUsl B XUMUYECKOM MPOU3BOICTBE.

Knaccudukaiust cbIpbeBBIX peCypcoB MO Pa3IWYHBIM MPU3HAKAM - (a30BOMY COCTOSHHUIO,
MPOUCXOXKICHUIO, WCTOYHUKaM. MuHepaibHOE ChIpbe (pyAbl W TOJE3HBIE HCKOTAEMBIC),
OpPraHUYEeCKOE MPHUPOJHOE CBIphEe (TOPIOYME HCKOIMAEMBIC), PACTUTEIHHOE M KUBOTHOE CHIPHE,
BTOPUYHOE CBHIPhE - WX HCIOJIB30BAaHWE W MYyTH TepepaOoTku. OCHOBHBIE CITOCOOBI TEPBUYHON
00paboTKU ChIphsi (OOOTalIeHHe, OYMCTKA, TMOJArOTOBKA K TPAHCIOPTUPOBKE U TiepepaboTke).
[TonsiTve, CyHmIHOCTP W TPUMEPHI YIUIYOJCHHS WCIOJIB30BaHUS CBIPbA, KOMOWHHUPOBAHUS
MIPOU3BOJICTB ¥ KOMILIEKCHOU MepepadOTKH ChIPbSI.

3HAaYEHWE W HCMOJIb30BAHHE BOJIBI B XUMHUYECKUX MPOU3BOACTBAX. VICTOUHMKH BOIBI.
TpeOGoBaHMsI K TEXHOIOTUYECKON U OBITOBOM Bojie. [IpoMBbINIIeHHAs TOATOTOBKA BOJBI M METOJIBI €€
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OYHMCTKU OT npuMeceil. OCHOBHBIE METO/IbI KOHTPOJISI KaueCTBa BOAbI. DKOHOMHUS BOJIOTIOTPEOICHHS
B IIPOU3BOJCTBE. BO/100OOPOTHBIE CHCTEMBI.

Bupl 1 HICTOYHUKY SHEPTUU B XUMHUUECKOM MPOMBIIIUIEHHOCTH. MacitaObl moTpebiaeHus u
CrocoObl yYMEHBIIEHHs] dSHeprermdyeckux 3arpaT. CymHOCTb U TNpPHUMEpPHl pereHepanuv U
peKynepanuy 3HEprUi. DHEPrOTEXHOJIOTUYECKUE CUCTEMBI. BTOpHUHBIE SHEPreTUUECKHUE PECYPCHI.

Mooyns 2. Teopemuueckue 0CHOBbL XUMUYECKUX NPOYECCO8 U PEaKmMOpO8

2.1. OcHOBHBIE ONPENEIIEHNUS U TIOJIOKEHUS

OU3UKO-XUMUYECKHE 3aKOHOMEPHOCTH XMMHUYECKUX IMPEBPALLEHUI - CTEXHOMETPUUYECKUE,
TEpMOJUHAMMUYECKHE, KuHeTHueckue. [loka3aren XUMHUYECKOTO MpEBpallleHUus - CTENEHb
MIpEeBpaLIeHMs], BBIXOJ MPOAYKTa, HHTETrpalibHasg U AU QepeHnanbHas CeJIeKTUBHOCTH, CKOPOCTH
peaKuu 1 NPEBPAILEHUS] PEareHTOB.

2.2. XUMUYECKHE MPOLECCHI.

Onpenenenne. Krnaccupukanuss XUMHYECKUX IPOLECCOB IO PA3IUYHBIM TPH3HAKAM -
XUMUYECKMM (BUJ XMMHUYECKON peakuuu, TEepMOJMHAMHUYECKHE XapaKTEepPUCTUKH, CXeMa
npeBpalieHuii) 1 (a3oBbIM (YMCIIO U arperaTHOe cocTosiHUE (a3).

I'omorennsli xumudeckuii mpouecc. OnpeneneHue W NpuMepsl. BiausHue XMMHYECKUX
MPU3HAKOB M YCIIOBHM MPOTEKaHUs Mpoliecca Ha ero nokasaresnu. CrocoObl MHTEHCU(PHUKAIUH.

[TonsiTue onTUMalbHBIX TeMmmeparyp. ONTUManbHbIE TEMIEPaTyphbl Al OOpaTHUMBIX U
HEOOPaTHMBIX HK30- U SHJOTEPMUYECKUX PEAKIHH.

['ereporeHHbld (HEKaTATUTUUECKHUM) XUMHUECKUH mpouecc. OnpeneneHne W IpPUMEpHI.
CtpykTypa mporecca M ero cocrapistomue (craguu). HaGmomaemas CKOpOCTh XUMHUYECKOTO
npespauieHus. O0nactu (peKUMBbI) POTEKaHUs MpoLecca, JUMUTHpYIoIas cTaaus. I 'ereporeHHbIit
XUMHUYECKUW mporecc '"raz (kuakocts) - TBepaoe". OOOCHOBaHME, IMOCTPOCHHE M aHAIIU3
MaTeMaTUYecKol MoJAenu Ui peakuui TopeHus (Moaenb "ckumaromascs cdepa") u
TOTIOXUMHYECKON (Mozmenbs '"c HeB3aumMmopeucTByrommM sapoM"). Habmrogaemass CKOpOCTh
IpeBpalleHus, BpeMs IMpeBpallleHuss W MyTH WHTEHCU(PUKAUUU [UId pa3IUYHbIX objacTeit
IIPOTEKAHUS IpoLecca.

['ereporeHHbli XuUMHUYECKH mpouecc "ra3 (KUAKOCTb) - >KUAKOCTH'. OOOCHOBaHUE,
MIOCTPOCHUE U aHAJIM3 MaTeMaTHueckoi Mosenu. Habmronaemast CKOpocTh MpEBpaLeHUs: U 00JIaCTH
npoTtekaHusi mporecca. [IyTu nHTeHCUpUKAIUU A pa3InYHbIX PEKUMOB MpoLiecca.

Karanmutnueckuii mponecc. Ompenenenue, kiaccupukanus, npuMepbl. ['eTeporeHHbIi
KaTaju3 Ha TBEpJIOM KaTanuzatope. OO0CHOBaHUE, TOCTPOEHUE U aHAJIU3 MaTeMaTHUYECKONH MOJIEeTN
Ha KaTaJIATMYECKOW IMOBEPXHOCTU W B MOPUCTOM 3€pHE Karanuzaropa. Halmiomaemas cKOpOCTb
npeBpalieHust M o0JacTH mpoTekaHus mnporecca. CTeneHb HCHOIB30BaHUS BHYTpPEHHEH
noBepxHoCTH. [1yTH HHTEHCUpUKAIIMH KAaTAIUTHUECKUX MTPOIECCOB.

2.3. XuMHYECKHUE PEAKTOPHI.

OnpeneneHue M Ha3HAUYEHUE XMMHMUYECKOTO peakTopa. PeakToppl B XMMHMUYECKHX U
HEXMMHUYECKUX OTpacisiX MPOMBINUIEHHOCTH. (O030p THMOB XHMHYECKUX pEaKTOPOB, HX
CTPYKTYpHBIE 3JIEMEHTHI (peakIMOHHas 30Ha, YCTPOICTBa BBOJA U BBIBOJA, CMEIICHUS, pa3/ieeHHs
U pacripesieJIeHHsl IOTOKOB, TEIIO0OOMEHHbBIE AIEMEHThI), OCHOBHBIE MTPOLIECCHI U SBJICHUS B HUX.

CucrtemaTH3anys IPOLECCOB B XHMHYECKOM pEaKTOpe IO MacmTady HX MHpOTEKaHUs:
XUMHUYECKasl peakiusi, XMMUYECKH Mpoliecc B 3JIeMEHTapHOM 00beMe, MPOIECChl B PEaKIIMOHHOM
AJIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aMMOCBA3b U HE€papXUUECKasl CTPYKTypa MaTeMaTH4ecKon
MOJIeJIH Tpoliecca B peakTope. [Ipumepsl npoiieccoB B pa3inyHbIX BUAAX XUMUYECKHUX PEaKTOPOB.

Knaccugukanus mnpoueccoB B peakTopax M0 pa3iIW4YHbIM MPHU3HAKAM - BHJ XUMHUYECKOTO
npolecca, OpraHu3alus MOTOKOB PEareHTOB (CXeMa IBUKEHHS PEreHTOB Yepe3 peakTop, CTPYKTypa
MIOTOKOB B PEaKIIMOHHON 30HE), OpraHM3alus TEIJIOBBIX MOTOKOB (TEIJIOBOM pexXHM, cxema
TerI000MeHa), CTAIlMOHAPHOCTH TIpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MAaTEMAaTUYECKOH MOJEIH Ipollecca B peakTopax pa3IuuyHOro
TUNA KaK CHUCTEMbl ypaBHEHUH MaTepHajJbHOTO M TEIJIOBOrO OalaHCOB Ha OCHOBE JIAHHBIX O
CTPYKTYpE€ NOTOKAa, XMMHYECKHX IPEBPAIICHUAX, SBICHUAX IEPEHOCA TEIJla M BELIECTBA U UX
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B3anMojeiicTBun. CucteMaTusanus U KIacCU(PUKAIMsS MaTEeMaTHUYECKUX MOJIENeH IMPOIecCOB B
peakTopax.

N3oTepmuyecknue mnpouecchl B XUMHUYECKOM peakTope. BiMsHue CTpyKTypel HOTOKa
(umeampbHOE  CMEIIEHWE W BBITECHEHHWE), CTallMOHApPHOCTH Tporecca  (MPOTOYHBIM U
MEePUOANYECKUI), TTapaMeTPOB M YCIOBHI MpPOTEKaHUS Mpoliecca (TemrmepaTypa, KOHIICHTpaIlus,
JIaBJieHne, 00hEM PEaKIIMOHHOM 30HBI, BpeMsl), BUAAa XUMUYECKON peakiuu (TIpocTas M CIOXKHAs,
oOpatuMas 1 HeoOpaTuMas) U ee MmapaMmeTpoB Ha MPOoUIN KOHIICHTPAIM U TToKa3aTeNn mpoiiecca
B peakTope (CTeneHb MpeBpaIieHus, BEIXO MPOIYKTa, CEIEKTUBHOCTH Tpoiiecca). OCHOBHI pacueTra
nporecca B peaktope. ComoctaBieHne 3((HEKTUBHOCTH TPOIECCOB B PEAKTOPax, OMUCHIBAEMBIX
MOJIETSIMHA HJICATBHOTO CMEIICHUS U BBITECHEHUS.

Hewusorepmuueckue mpouecchl B XUMHUUECKUX peakTopax. OpraHu3anus TEIIOBbIX TOTOKOB
U PEKUMOB B XMMHYECKHX peakTtopax. PacnpeneneHue temmnepaTypbl, KOHIICHTpAlMid W CTEIECHH
MIPEBpAICHHS B PeaKTOpe B PEXKUMAX UJCATBHOTO CMEIICHHS U BHITECHEHHS, aIMa0aTHUECKOM U C
termooOMeHoM. CBsi3b TeMIlepaTypbl M CTEMEHHU TPEBpAIICHUS B aanabaTHUYecKOM IPOIIecce.
CornocTaBieHle ¢ U30TEPMUUECKUM PEKUMOM. YUCIO U YCTOMYMBOCTh CTAllMOHAPHBIX PEXKUMOB B
peakTopax HJIeaJbHOTO CMEHICHUSI.

2.4. ITpoMBIIIIEHHbIE XUMUYECKHUE PEAKTOPBI.

Ha kOHKpeTHBIX NmpuMepax MPEAMETHO PACCMATPUBAOTCS MPOMBIIUIEHHBIE PEAKTOPHI IS
MPOBEACHUS TMPOLECCOB TOMOTEHHBIX, T€TEPOTCHHBIX M KATAIUTUYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEePUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH UCTIOJIb30BAHUSI.

Mooy 3. Xumuueckoe npouzeo0cmeo, Kak Xumuxko-mexnonocudeckas cucmema (X1C)

3.1. CTpyKTypa 1 onrcaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUYECKOE TPOU3BOJCTBO Kak XUMHUKO-TexHomorumdeckas cucreMa (XTC). Ilonstue
cuctembl u XTC. CoctaB XTC: anemeHTsl, CBs3H, noacuctembl. DneMeHThl XTC, kmaccudukamms
o BHWAY IHPOLECCOB U Ha3zHaueHUto. TexHonormyeckue cBsi3u 37eMeHTOB XTC (IOTOKM).
[TocnenoBarenvHas, mapajjienbHasi, pa3BETBICHHAs, TOCIEAOBaTeIbHO-00BoMHAs (Oaifmac),
oOpatHas (pELUKII) TEXHOJIOTHYECKHE CBS3U. X cXeMbl M Ha3HAuUCHUE.

Omucanne XTC. Buasr moneneit XTC - ommcatenbHble u Tpaduueckue. OnucaTenbHbIC
MOJETM - XHMHUYeCKas CcXemMa M MareMaThueckas Mojenb. [ padudeckue Moaenu -
(GyHKIIMOHATBHAS, TEXHOJIOTUYECKAs], CTPYKTYpHAast U Apyrue (crnenuaibHbie) cxembl. HazHauenue,
MIPUMEHEHUE U B3aUMOCBS3b MOJIEIIEH.

3.2. Anamusz XTC.

ITonstue, 3amaum u pesynbrarel a”Hamuza XTC - cocrosHue XTC, marepuanbHbIl U
TEIUIOBOM OajaHChl, MOKa3aTeIu XUMHUYECKOTO MPOU3BOJICTBA.

CpoiictBa XTC Kak CcHUCTEMBI: B3aUMOCBA3aHHOCTb PEKHUMOB 3JIEMEHTOB, pa3indue
ONTUMAJIBHOCTH 3JIEMEHTAa OJMHOYHOIO M B CHCTEME, YCTOMYHMBOCTH U CYIIECTBOBAHHUE
CTAI[MOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblil U TerI0BOM OanaHchl. MeToMKa COCTaBICHUSI M pacyeTa MaTepUalbHBIX U
terutoBbix OanancoB XTC u ee moacucteM. OcoOeHHOCTH pacueTa 6aTaHCOB B CXeMaX C PEIHKIIOM.
®opmbl IpeIcTaBlIeHNs 0anaHCcoB (TaOIULIbI, TUarpaMMBbl U Ap.).

MatepuanbHbiit 0ajmaHc JIsi MACCOOOMEHHBIX U PEaKIIMOHHBIX 3JIEMEHTOB. Vcrnonp3oBaHue
CTEXHOMETPUYECCKUX, TEPMOAMHAMUYECKUX H  MeK(a3HbIX  OaJaHCOBBIX  COOTHOIIEHUH.
CTrexuomMeTpruecKrue COOTHOUIEHUS U MX Pa3sHOBUAHOCTU. CTENEeHb MCMOJIb30BAHMS CHIPbEBBIX
pecypcoB.

OHTaNbIUIHBIN, SHEPreTHUeCKuidl (M0 TOTHOW PHEPTHH) M IKCEePreTUYEeCKHil OanaHChl U
KII. Ux conocraBneHnue u ucnosib3oBanue B anaimmse XTC.

3.3. Cunre3 XTC.

[Tonsitue u 3agaun cunresa (mocrpoenusi) XTC. OcHoBHble 3Tanbl pazpadotku XTC. Ponb
MaTeMaTUYECKUX U IBPUCTUUECKUX METOOB.

OcHoBHBIE KOHIENuuu Tmpu cuHTe3e XTC: MNOoJHOE WCHOJIb30BAHUE CHIPHEBBIX U
JSHEPreTUYECKUX PECYPCOB, MUHUMU3ALMSA OTXOJ0B, ONTUMAJIBHOE HCIIOJIb30BAHUE anmapaTyphbl.
Ux comepxkanme u crocoObl peanu3anud. KoMOWHHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHBIC
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MpOLIECChl,  BTOPUYHBIE  DHEPreTHUYECKUE  PECYPChl,  IHEPrOTEXHOJOTUYECKHE  CHCTEMBI,
nepectpanBaembie X TC, 3aMKHYTBIC, MAJTOOTXOIHBIE MTPOU3BOACTBA - UX MOHATHS, OCOOCHHOCTH U
MIPUMEHEHUE.

OHOPOIHBIE TEXHOJIOTUYECKUE CXEMBI: CHCTEMa PEKYNEePaTUBHOTO TEIJIOOOMEHa, cUcTeMa
paslieieHuss MHOTOKOMIIOHEHTHOM CMeCH, CHCTeMa peakTopoB. (OCHOBBI TMOCTPOCHHUS UX
ONTUMATBHOU CTPYKTYPBI

Mooyne 4. [Ipomviuinennvie Xumuieckue npou3eoo0cmea

XUMHUYECKUE TMPOU3BOJICTBA PACCMATPUBAIOTCA TPEAMETHO KaK peanm3alivs W3YYCHHBIX
TEOPETHUECKUX OCHOB XUMHUKO-TeXHOJornueckux mnpoueccoB U XTC, KOHUENHil MmocTpoeHus
BbicOKOdpexTuBHON XTC. OCHOBHOM aKIleHT JenaeTcsi Ha (PU3UKO-XUMUYECKHE OCHOBBI
KOHLICTIIIMM TTOCTPOEHUSI TEXHOJIOTMUECKOM CXeMbl IPOU3BOJICTBA U €ro nojacucteM. [IponsBoacto
cepHor KkucnoThl. IIpousBomctBo ammmaka. IIpow3BoacTBO a30THOW KHCIOTHL. [IpousBoacTBO
CTUpOIIA.

Mooynws 5. Coepemennvie meHOeHYUU 8 PA3BUMUL XUMUYECKOU MEXHONI02UU

Tekymiee COCTOSHME XMMHUYECKOW MPOMBIIIIEHHOCTH B MUPE M TEHACHIIMM €€ PAa3BUTHUA.
[lepcniekTMBHBIE UCTOYHUKU CHIPBS M dHEpruu. Kiactepusanus XUMHUYECKOW MPOMBIIUICHHOCTH.
CoBMernieHHbIe Tiporiecchl. | nOkue u nepecTpanBaeMblie TEXHOIOTHUECKHE cXxeMbl. HOBBIE XUMUKO-
TEXHOJIOTHYECKHUE TIPOIIECCHI M CIIOCOOBI MOTyUYeHUs TPOTyKTOB. HaHoTexHOMOTHSI.

4 O0beM yueOHO# JUCUMIIITHHBI

. B 3ageTHBIX B akazem.
Buabi yueoHoii padoTnl
€IMHULIAX gacax
O01as TPyA0eMKOCTb JMCHMILUIMHBI 0 Y4eOHOMY IUIAHY 7 252
KonraktHas patora (KP): 2,67 80
Jlexumu (Jlek) 0,89 32
[IpakTnueckue 3anstus (I13) 0,89 32
JlaGopaTopHsie 3aHsaTus (J1ab) 0,89 32
CamocrositesibHasi padora (CP): 3,33 120
JK3aMeH
Bua koHTpOJISi: 3a4eT / IK3aMeH 1 (36)

N B 3auetrnbix | B actponowm.
Buabl yueOHoI padoThI

eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 7 189
KonraktHas patora (KP): 2,67 60
Jlexuunu (Jlek) 0,89 24
[Ipaktnueckue 3anstus (I13) 0,89 24
Jlaboparopusie 3ansTus (J1ad) 0,89 24
CamocrositesqbHasi padora (CP): 3,33 920
JK3aMeH
Bupa xoHTpoOJIsi: 3a4eT / IK3aMeH 1 @7

AHHOTanus padoyeil NpOorpaMMbl JUCUMILIHHBI
«IIpouecchl u annapatbl xumMuueckoii Texuosnornm» (b1.B.O.13)

1 Heab aucuMmuimHbl — (OPMHUPOBAHHE Yy OOydYarOIMXCA OO0IenpodecCHOHaTbHbIX
KOMIIETCHIIM B OO0JIACTH OCHOB THAPABIMYECKHUX, TEIUIOBEIX M MAaCCOOOMEHHBIX IPOIECCOB
XMMUYECKOH  TEXHOJIOTHH, MO3BOJISIONIMX  BBITYCKHUKAM OCYIIECTBIISITh ~ HAy4YHO-

UCCJICIOBATEILCKYIO U IPOGECCUOHATBHYIO JIEATEIILHOCTD.

2 B pe3yabTare M3y4eHHs JUCHMIUIMHBI 00y4alONIUiica MO MporpaMmme dakajaBpuara
MOJIAKEH:

Obnadamsb CleayONTUMA KOMITETSHIIUSMH:
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- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npoecCHOHAaTbHOM  JESTeNbHOCTH, TMPUMEHSATh METOAbl MaTeMaTHYeCKOro aHalu3a |
MOJEJIUPOBAHUS, TEOPETUUYECKOTO U dKCIEpUMEHTaNIbHOTO uccaeaoBanus (OI1K-2);

- CIOCOOHOCTBIO HCIOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MPOQEeCCHOHATBHON
JEeSITeIbHOCTH B OOJIACTSX: MAIIMHOCTPOEHHE, MPHUOOPOCTPOCHHE, TEXHHKA, OOpa3oBaHMUE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHE, IOPUCIIPYICHIMs, OU3HEC, MpEeAIpUHUMATENIbCTBO,
KOMMEpIIHsI, MEHEIKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTh WH(POPMALMOHHBIX CHCTEM,
yIOpaBlIeHHE TEXHOJOTUYECKUMHU MpOlecCaMH, MEXaHHKa, TeXHuWdeckas (u3MKa, SHEpPreTuka,
AllepHas DJHEpPreTHKa, CHJIOBas AJIEKTPOHMKA, METaUIyprusi, CTPOMUTEIbCTBO, TPAHCIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIOPT, CBSI3b, TEJICKOMMYHHUKAIMH, yIIpaBiIeHHEe UH(POKOMMYHHUKAIUSIMHU,
IIOYTOBAsl CBSA3b, XMMHYECKAsl IMPOMBIIIJIEHHOCTD, CEJIBCKOE XO3SMCTBO, TEKCTUJIbHAS U JIETKas
MIPOMBIIIJIEHHOCTh, MHILEBasi MPOMBIIIEHHOCTh, MEAMIIMHCKUE U OMOTEXHOJIOTHH, TOPHOE JIeJ0,
obecriedeHrne 0€30MacHOCTH MOA3EMHBIX NMPENNPUATHI U MPOU3BOJCTB, IEOJIOTHs, HedTerazonas
oTpacib, Teose3ust U Kaprorpadus, reouH(QpOpMallMOHHbBIE CUCTEMBI, JECHONH KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, SKOJIOTus, cdepa cepBHca, CHUCTEMbl MaccoBOM HH(opManuu, au3aiiH,
MEANAUHIYCTPUs, a TaKXKe MPEANPUATHS Pa3IMYHOrO Mpoduias U BCe BUIBI JAEATEIBHOCTH B
YCIOBHSX 3KOHOMUKHU HH(popMarmonHoro obmiectsa (I1K-17).

- TOTOBHOCTHIO y4yaCTBOBaTb B IIOCTAHOBKE M MPOBEIEHUH SKCIIEPUMEHTAIbHBIX
uccinenoanwuii ([1K-23);

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TEMJIOTHI U MACCHI;

- OCHOBHbBIE YpaBHEHHUS MPHUKIATHOM THUAPABIMKM M 3aKOHOMEPHOCTU TIE€peMeIleHus
JKUJKOCTEH;

- OCHOBHbIE 3aKOHOMEPHOCTH MPOIIECCOB OCAXKICHHUS, (PUIBTPOBAHUS U LICHTPUPYTUPOBAHUS;

- (U3MYECKYI0 CYUIHOCTHb IPOLECCOB TEIIO- U MacCOOOMEHA; OCHOBHBIC KHHETHYECKHE
3aKOHOMEPHOCTH MacCONepeHoca Il CUCTEM Ta3-KUIKOCTh;

- THUIOBBIE MIPOLECCHl XUMUYECKON TEXHOJIIOIMH, COOTBETCTBYIOIIME anmapaTrbl U METOJbl UX
pacuera.

Ymemo:

- ONpeNeNATh XapaKTep IBHXKEHUS )KUJIKOCTEH U ra3os;

- HCIOJIb30BaTh OCHOBHBIE KMHETHMYECKHE 3aKOHOMEPHOCTHM TEIUIO- M MaccollepeHoca INpu
aHaJIM3€e TEIUIOBBIX U MacCOOOMEHHBIX IPOIECCOB;

- COCTaBJISATh MaTe€pUaIbHbIC U TEIJIOBbIE OalaHCHI ISl CUCTEM T'a3->KUIKOCTD;

- paccuuThIBATh MApaMETPhI TEILUIO- © MACCOOOMEHHOTO 000pY10BaHUS;

- BBIOMpATh anmapaTypy A1 KOHKPETHOTO TEXHOJIOTHYECKOT0 MpolIecca;

Braoemy:
- METOJI0JIOTHEH pacueTa ruIpOMEXaHNUECKUX, TEIJIOBBIX U MacCCOOOMEHHBIX MPOIECCOB;
- OCHOBaMH IPAaBHJILHOTO BHIOOpA TEIJIO U MacCOOOMEHHOI0 000pyA0BaHUS.
3 Kparkoe comepxxanue 1M CUMILIAHBI
Mooyns 1. I'uopoounamuueckue npoyeccvl U annapamvl XUMU4eCcKol mexHor02uu
OcHOBBl TeopuM sBIEHMHA TmepeHoca. OOmMe 3aKOHOMEPHOCTH THIPOAWHAMHKH,
Teruionepenayn U Maccomepeaayu. JKunkoctd u rasel. ['mpponunamuka. Teuenue B TpyOax u
kaHanax. Ilogo6Hoe mpeoOpazoBanue ypaBHeHus: HaBbe-CTokca. be3pasMepHble nepeMeHHbIE -
KpUTEpUU THIpOJUHAMHUYEcKoro mnonodbus (DOinepa, Peitnonbpaca, ®pyna, TOMOXpOHHOCTH), HUX
¢bu3nUeckuil CMBICT; MapaMeTpuyeckre Kputepuu. KpurepuanbHoe ypaBHEHUE JABHKCHHS BSI3KOM
XKUAKOCTH. BIOOp ckopoctelt moTtokoB. Ilepemerenne KUaKOCTEH W Ta30B C MOMOIIBIO MAIIWH,
MOBBIIIAIOIINX JAABJICHUE.
Mooynw 2. Tennosvie npoyeccol u annapamovl XUMUYECKOU MEeXHON0SUU
OcHOBHBIE TEIUIOBBIE IpOIECCHl B XUMHUYeckod TexHosoruu. Juddepenuunansnoe
ypaBHEHHE TIEpeHoca YHeprur B ¢popme TerioThl. KOHBEKTUBHBIN MTEpeHOC TEIIOTh. PagnanTHBIN
TerutonepeHoc. Temonepeaaya B MTOBEPXHOCTHBIX TEMI0O0OMEHHHUKAX.
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Mooyne 3. Ilpoyeccvr u annapamuvl pazoenenus 2omocenHvix cucmem. (OcHognbvie
MaccoobmeHHble npoyeccyl)

OcHOBBI MaccoOOMeHHBIX mporeccoB. JluddepeHnuanbHoe ypaBHEHHE KOHBEKTUBHOTO
nmepeHoca Macchl B OMHApHBIX cpemax. Maccomepenada. MarepuaibHbI OalaHC HEMPEPHIBHOTO
yCTaHOBMBIIETOCS Tporecca. Pacdyer MacCOOOMEHHBIX IMPOIECCOB W ammapaTtoB A CHUCTEM C
OJTHUM pacrpeiesieMbIM KOMIIOHEHTOM.

Pacuer momepeyHoro ceuyeHus (AMaMeTpa) KOJOHHBI; MpPEENbHO JOMyCcTUMas M|
HDKOHOMHYECKH  ONTHMajbHAass CKOpPOCTH crutomHoW  (a3el.  OCHOBBI  pacdyeTra  BBICOTHI
MacCOOOMEHHBIX alMapaToB C HEMPEPHIBHBIM U CTYMEHUYATHIM KOHTaKTOM (pa3. OOIime mpUHIIUIIBI
yCTpOiicTBa U Kiaccudukalys anmnaparoB A MacCOOOMEHHBIX MPOIIECCOB B cUCTEMax «ras(map)-
KHUIKOCTE». OcoOeHHOCTH KOHCTpYKIuil abOcopbepoB. OCHOBBI pacueTa M ammapaThl JUis
JCTUILISIITHH.

Mooyne 4. Ocnosnuvle euopomexanuueckue npoyeccwl. Ilpoyeccol u annapamel pazoeneHus
2emepo2eHHbIX CUCmeM

Paznenenue »KUAKUX U ra30BBIX TETEPOreHHBIX CUCTEM B IOJIE CUJI TshKecTU. TeueHue yepes
HETIOIBIDKHBIC 3€PHHUCTBIC U TICEBI0OXKIDKEHHBIE Clon. DMIIbTpOBaHHUE CYCIIEH3UH U OYMCTKA ra30B
OT MbUICH Ha PUIIbTPAX.

4 O0beM HAYYHOUW TUCIUTIIIMHBI

Bcero V cemecTp VI cemectp
Bunsl yueOHoii paboTh 3au Ax 3au
" | AKk. gac. 3au. en. ’ ’ AK. yac.
en. yac. enl.

OO0mas TpyroeMKoCTb
AUCHHUILINHBI 110 y4eOHOMY 10 360 5 180 5 180
IUIAHY
Konrakthas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexuunu (Jlek) 1,78 64 0,89 32 0,89 32
[IpakTnueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHas padoTa 4,44 160 222 30 222 30
(CP):
CamocTosiTeIbHOE U3yUYECHHE 4,44 160 222 20 222 20
pa3aesoB AUCIUITIMHBI
Buj koHTpOJISA: IK3aMeH 2 72 1 36 1 36

Bcero V cemecTp VI cemectp

Brziet yae6HOi paboTsl 3a4. | AcTpoH. 3au. ¢ ActpoH. | 3aud. | AcCTpoH.
el. yac. - CAL yac. el. qac.

O0mas Tpy10eMKOCTb
AMCUHMILIMHBI 10 Y4eOHOMY 10 270 5 135 5 135
IUIAHY
KonrTakTHas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexuu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHast padora 4,44 120 2,22 60 2,22 60
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(CP):

CaMocTosTenbHOE N3yueHue

4,44 120 2,22 60 2,22 60
pa3enoB AUCIUILUTHHBI

Bupa xkoHTpOJIS: IK3aMeH 2 54 1 27 1 27

AHHOTanus padoveil NPOrpaMmMbl JUCHUIITHHBI
«IlpaBoBenenne B nHpopmanuoHHbix cucremax» (b1.B.0/1.14)

1 Heap DMCHUNIMHBI — OBJIAJIEHUE CTYICHTAMHU TEOPETUYECKHUMH 3HAHUSMU B 00IACTH
TEOpUU TOCyJapcTBa M IpaBa, KOHCTUTYLMOHHOTO, TPa)XAaHCKOrO, CEMEMHOro, TpYIOBOIO,
aJIMMHUCTPATUBHOTO, YTOJIOBHOTO U SKOJIOTMYECKOTO MpaBa; (popMupoBaHHE HABBIKOB MIPUMEHEHUS
HOPM IIpaBa B MPOPECCHOHATHLHOMN 1eATeTLHOCTH.

2 B pe3yabTare n3y4eHHs THCHHUILIMHBI 00y4YalOLIMiicsl MO NporpamMMe 0akajnaBpuarta
JOJIKeH:

Obaadams cneAyOIUMU KOMIIETEHIUSIMU:

- 3HaHWEM CBOMX TpaB M OOS3aHHOCTEH KakK TpakJaHWHA CBOEH CTpaHbI, CIIOCOOHOCTHIO
HCIIOJIb30BaTh JEHCTBYIOLIEE 3aKOHOAATENbCTBO W JPYrHE€ IMPaBOBbIE JOKYMEHTHI B CBOEH
JIeSITeIbBHOCTH, IEMOHCTPUPOBATh TOTOBHOCTh U CTPEMJICHHE K COBEPIIEHCTBOBAHUIO M PAa3BUTHIO
oOmiecTBa Ha MPUHIIMIIAX TyMaHU3Ma, cBo0o bl U Aemokpatuu (OK-9);

- CHOCOOHOCTBIO YYacTBOBaTh B padOTax IO JOBOAKE W OCBOSHHIO WH(POPMAIMOHHBIX
TEXHOJIOTHH B X0Jie BHEAPEHUS U dKCIUTyaTanuu nHpopMannonneix cuctem (I1K-15).

3nams:

- OCHOBBI POCCHUHCKOW IpPAaBOBOM CHUCTEMBI U POCCHUKUCKOTO 3aKOHOJATENIbCTBA, OCHOBBI
opraHm3aiii U  (YHKIMOHHPOBAHUS CYA€OHBIX W  HMHBIX MPABONPUMEHHUTEIBHBIX |
MIPaBOOXPAHUTENbHBIX OPTaHOB;

- TpaBOBBIC M HPABCTBEHHO-ITUYECKHE HOPMBI B chepe mpohecCHOHATLHON AEATEIIbHOCTH;

- TMpaBOBbIE HOPMBI, PETYJIUPYIOIIME OTHOIICHHWE 4YeJlOBEeKa K YeJIOBEeKYy, OOIIEeCTBY,
OKpYXKaIoIleH cpese;

- TMpaBa 1 00S13aHHOCTH TPaKIaHUHA;

- OCHOBBI TPYJIOBOI'0 3aKOHOJATENbCTBA.

Ymemns:

- HCIOJIb30BaTh ATHYECKHWE U IPABOBBIE HOPMBI, PETYJIUPYIOLIUE OTHOILIEHUE YEJIOBEeKa K
YeNoBeKy, OOIIECTBY, OKpYy)Kalollel cpeae, HCIONb30BaTh MpaBa W CBOOOJBI 4YelOBEKa U
rpa)x<JaHnHa Ipu pa3pabOTKe COLUAIbHBIX IPOEKTOB;

- HCNOJb30BATh U COCTAaBJISATh HOPMATHUBHBIE W IPABOBBIE JTOKYMEHTBI, OTHOCSILIUECS K
po(hecCHOHATIBHON AESITENbHOCTH, NpEANpPUHUMATh HEOOXOIUMBIE MEpPHI K BOCCTAHOBJICHHIO
HapyILIECHHBIX MPaB;

- pealM30BHIBATH TpaBa W CBOOOABI 4YENIOBEKa W TpaKIaHWHA B pa3IMYHBIX cdepax
JKU3HENESITEIbHOCTH.

Braoemy:

- OCHOBaMH XO35IICTBEHHOI'O IPaBa;

- HaBbIKaMU IOWCKa MPaBOBOW MH(pOpMaLIUK.

3 Kparkoe coaepkanue U CHUIITTHHbBI

ITonsTne n npusHaku rocynapcrsa. @opmsl rocynapersa. @ynkunu rocypapcrsa. [lonsarue
1 npu3Haku rpaBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [loHsATHE M BUABI HICTOYHUKOB
npasa. OmnpeneneHyue 3aKkoHa U MOJ3aKOHHBIX aKTOB. JlelicTBHEe HOPMAaTHBHBIX MPABOBBIX AKTOB BO
BpemeHn. OOparHas cuia 3akoHa. [loHsATHE MpPaBOBBIX HOPM, UX CTpykTypa. Cucrema mpasa.
YactHoe W myOimM4yHOE mMpaBo. MarepuaibHOE M TIpOIlecCyaldbHOE MpaBo. [IpaBooTHOIIEHUE:
00BEKT, CyOBEKT U collep:kaHue MpaBooTHOIIEeHUH. FOpunndyeckue GhakThl.

Koncturyuus — ocnoBHo#t 3akoH Poccutickoit @enepannu. OenepatuBHoe ycTpoiicTBO PO.
Cucrema TroCylapCTBEHHBIX OpraHOB M NpUHIMN pa3aeneHus Biuacted B P®. Ilonstue
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rpaxaaHcTsa. [IpuzHanue, cobmtoieHNe, 3alllUTa PAaBHBIX MPaB JKEHIIMH U MY>KYHUH KaK OCHOBHAs
00513aHHOCTh TOCY/IapCTBA.

[ToHsiTHE M TIpeaMeT aJMHHUCTPATHBHOTO mpaBa. O0mas xapakrepuctuka Konekca PO 06
aAMUHUCTPATUBHBIX NPABOHAPYIICHUSAX. AJMHUHHUCTPAaTUBHBIE TIPABOHAPYIICHHS: TIOHATHE H
IIpU3HaKu. AJIMMHHCTpAaTUBHAs OTBETCTBEHHOCTh: NMOHATHE M NpUHLUIEBL. [loHsATHE, MpU3HAKU U
BUJIbI IMUHUCTPATUBHBIX HaKa3aHUIL.

IlonsiTHE ¥ TIpEeIMET YrOJIOBHOIO IPaBa. YTOJIIOBHAs OTBETCTBEHHOCTD: IIOHATHE, OCHOBAHUE
BO3HMKHOBeHHA. [loHATHE mpecTyIieHus: mNOpu3HAKH, CcTpykTypa. CocTraB MpecTyIUICHHUS.
CoyuacTtue B mpectymieHud. OOCTOATENbCTBA, MCKIIIOYAIOLINE MPECTYMHOCTh JesiHus. [lonsTue,
LIEJIM ¥ BHJIbl HAKa3aHUM. YTOJOBHAas OTBETCTBEHHOCTbH 3a COBEPILICHHE NMPECTYIUICHUH. YCIOBHOE
OCY)XJICHHE, OCBOOOKICHHE OT YTOJIOBHOM OTBETCTBEHHOCTH. [IpenmeT u 00beKT KpUMHUHATUCTHKH.
MeTtons! 1 3a71a91 KpUMHHAUTUCTHKH. [ToHsSTHE KpMHUHANTHCTHYECKON uaeHTHGUKa. OOBEKTH U
BU/IBI KPUMHUHAIACTUYECKON UACHTUPUKAIINH. Kpumunanucrtuyeckas TEXHHKA.
Kprmunanuctuueckas TakTHKa.

OKOJIOTUYECKOE MIPABO: MOHATHE, IPEAMET METO U UCTOUYHUKH IKOJIOrMYeckoro npasa Pd.
[lonsiTve, BUABI M CTPYKTypa DSKOJIOTMYECKMX NPABOHAPYIICHHWM, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonsitue wmHpopmanuu. OTBETCTBEHHOCTh 3a HapyIlIEHHWE 3aKOHONATENIbCTBA O 3allUTe
uHpopmanmn. locymapcTBeHHast TaliHa: TOHSATHE, 3alllMTa, [PABOBOE  PETYIMPOBAHUE
TrOCyIapCTBEHHOM, ciTy>ke0HO0# u mHOW mHpopmarmu. Kondunennnansaas nHGoOpMaIus: MOHATHE,
BH/IBI U 3alUTa. 3alllUTa NIEPCOHAIBHBIX JaHHBIX IPAKIaHUHA.

[Tondatne, mnpenMeT ©W  METOJ TpaxkJaHCKoro nmnpasa. [loHsATHE  TpakIaHCKOrO
IIPaBOOTHOIICHMUS, ero cneuuguka. Crpykrypa  Ipa)JaHCKOTO IIPaBOOTHOILICHHUS.
[IpaBogeecniocoOHOCTh CyOBEKTOB Tpa’kJaHCKOTO IPaBOOTHOLIEHHs. [paxknaHe Kak CyObEKTbHI
rpaxaaHckoro npasa. @u3nuyeckue M IOPUAMYECKUE JIMLA: MOHATHE, MPU3HAKHU, Kiaccu(uKaius.
Opunnueckue daxrel. [IpaBo cobctBenHoCTH. [ToHSTHE aBTOpCKOTO TIpaBa. [loHsATHE MAaTEHTHOTO
npaBa. llonstne wuHTemnekryanpHol cobctBeHHOCTH (MC) M HCKIIIOYUTENBHOTO Ipasa.
Knaccudukanus MC. Cucrema mpaBoBOi OXpaHbl HHTEIIEKTYaJIbHOW COOCTBEHHOCTH, aBTOPCKHUX U
MIATEHTHBIX IIPAaB.

[TonsiTue XO3SIMICTBEHHOTO (MpEeANPUHUMATENBCKOr0) mpaBa. llpenmer Xo3sSHCTBEHHOTO
(mpeInpUHUMATENIBCKOT0) TpaBa, MpPHU3HAKH, METOAbl NPAaBOBOro perynupoBanus. IlonsTue
XO3SIUCTBEHHOM U NPEIIIPUHUMATENIBCKON e TENBHOCTH.

[IpaBoBOe peryiupoBaHHE CEMEMHBIX OTHOLICHHMH. 3aKiIodeHHe M IpeKpalieHue Opaxa.
[IpaBa u 00s3aHHOCTH pomuTeNneit u nereid. AnuMeHTbl. DOpPMBI BOCTIUTAHUS JIETEH, OCTABIIMXCS
0e3 Mmorne4yeHus: poJuTeseH.

[Ipeamer u meTox TpyaOBOro mpasa. TpyaoBOM JTOrOBOpP: MOHSTHE, CTOPOHBI, COAEPIKAHME.
Pabouee Bpems. Bpems otasixa. TpynoBblie criopsl. Juciuminba Tpyaa.

[lonsiTne m wucroku koppynuuu. HopmaruBHoe omnpenenenue koppynuuu. I[IpudamHbL
pactipocTpaHeHus: koppynuuu. Hakazyemble M HeHakasyemble (opMmbl Koppynuuu. CKpbITbIE
(matentHeie) ¢Gopmbl  koppynuuu. dopmbl  Koppynuuu-npectyruieHus. DopMbl  KOppymnuuu-
npoctynka. @DopMbl TOIUTHYECKOW Koppyniumu. HopmaruBHBIe mpaBoBble akThl B cdepe
MIPOTUBOACHCTBUA  Koppynuuu. @PenepanpHblii  3akoH  or  25.12.2008 Ne  273-®3  «O
IIPOTUBOACUCTBUU KOPPYIILIID.

4 O6beM yueOHON JUCITUTUTHHBI

. B 3auerHbIx B akanem.
Bunel yueGHOI paboThI
€IMHUIAX yacax

O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY ILIAHY 3 108
KonTakTHas padora (KP): 0,9 32
Jlexmuu (Jlek) 0,45 16
[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrositesibHast padora (CP): 2,1 76

Bujx kKOHTpOJIS: 3aUeT — —
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N B 3auernbix | B actpoHOM.
Bupl yueOHOM paboThI
€IMHUIAX qacax

OO0mas TpyA0eMKOCTb JMCIUIIHHBI 110 Y4eOHOMY ILIaHY 3 81
KonraktHas patora (KP): 0,9 24
Jlexuuu (Jlek) 0,45 12
[IpakTnueckue 3anstus (I13) 0,45 12
CamocrositesbHast padora (CP): 2,1 57

Bua koHTpoOJISi: 3a4eT — —

AHHOTaNUs Y4eOHOH NPOrpaMmMbl AUCHUILIMHBI
«JIabopaTopHbie padoThI 0 PU3HYIECKON XUMHH I HHPOPMALIMOHHBIX CHCTEM U
Texnogorui» (b1.B.O/1.15)

1 Hegb AMCUMIUVIMHBI - O3HAKOMHUTH M PACKPBITH BO3MOXHOCTH OCHOBHBIX 0a30BBIX
AKCIIEPUMEHTAIbHBIX METOJ0B (PHU3MUECKON XMMHU, HAYUYUTh CTYAE€HTA BUJIETh O0JACTH U TPEIEIIbI
IPUMEHEHHUS 3TUX METOOB HUCCIICOBAHUS, YETKO MMOHUMATh UX MPUHLIUIHAIBHBIE BO3SMOXHOCTH U
OTpaHUYEHUS NIPU PEIICHUN KOHKPETHBIX AKCIIEPUMEHTAIbHBIX 3a/1a4.

2 B pe3yabpTare u3y4eHusi AUCHUILUINHBI 00y4AIOUIUICA MO0 MPOorpaMmMe 6aKajiaBpuaTa
JMOJIKeH:
Obaaoams CNEAYOIUMU KOMIIETCHIIUSMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npodecCUOHATIBHON  JeSITENbHOCTH, MPHUMEHATh METOAbl MAaTeMaTHUeCKOro  aHajau3a |
MOJIETTMPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHOoro uccienoBanus (OIIK-2);

- TOTOBHOCTBIO yYaCTBOBAaTh B TIOCTAHOBKE M TPOBEJCHUU OSKCIEPUMEHTAJIBHBIX
uccnenoBanuii (I11K-23).

3nams:

- TMPUHLHUIIBI padOTHI U CXEMBbI UCTIOIb3yEMbIX U3MEPUTENIbHBIX YCTAHOBOK;

- BO3MOXXHOCTM  METOJIOB  CIEKTPOXMMHUHM  JUISI  IHPOBEJEHUS  KAauyeCTBEHHOIO U
KOJIMYECTBEHHOTO0 aHaJl3a XMMHUYECKUX CHUCTEM, OIpeNeseHHUs] TEePMOIMHAMHYECKHUX CBOMCTB
XMUMUYECKHX BEIECTB;

- KOHAYKTOMETpUYECKHUI u MOTEHLIMOMETPUYECKUI METO/IbI HaXO0XKJICHUS
TEPMOJIMHAMUYECKUX XapaKTEPUCTHK HJIEKTPOJIUTOB (AKTUBHOCTEH M KOA((PUIIMEHTOB aKTUBHOCTH,
KOHCTAHTBI IUCCOIMALINY, TEPMOJAUMHAMUYECKUX XapaKTEPUCTHK PEAKIINH);

- (U3UKO-XMMHYECKHE METObl MCCIEIOBaHMs M aHaiu3a (Pa3oBBIX pPaBHOBECUH B OJHO- U
MHOTOKOMITIOHEHTHBIX CHCTEMaX, IMyTH MOCTPOECHUsI (Pa30BBIX IUArpaMM COCTOSHHUS;

- DKCHEPUMEHTAJIbHBIE METOJbl M3yYeHHS KHHETHKM XHMHYECKUX pPeaklui, CrnocoOsl
OmpeleNeHUsI KOHCTAaHT CKOPOCTEH U MOPSAAKAa XUMUYECKHUX PEAKIIUH.

- KaJOpPHUMETPUYECKHE METOMAbI ONpeeNeHHs TeIUIOEMKOCTH, TEIUIOBBIX 3(h()EKTOB U IpyTrux
TEPMOXHUMHUYECKHUX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymemo:

- MpPUMEHATh TEOpPETUYECKUE 3HAHMS U OKCIIEPUMEHTaJbHbIE METOJAbl HCCIEI0OBAaHUS
¢bu3nUecKoil XUMHUHK NPU PELICHNH NMPOo(ecCHOHANBHBIX 33/1a4;

- copmynupoBath TmpobOIeMy © OOOCHOBAaTh BBIOOP OSKCIEPUMEHTAIBHOTO METOJa
UCCIIEIOBaHMS, TOCTABUTh LIEJIN U 3a/1a41 U HAMETHUTb MYTH UX JOCTHKCHHUS;

- MPOBECTM MaTeMaTHYEeCKyl0 00pabOTKy SKCIEpUMEHTAIbHBIX JaHHbIX Ha 0Oasze
TEOPETUYECKUX 3HAHUN N0 (PU3NYECKON XUMHH;

- TMPEeACTaBJATH JaHHBIE JTaOOPaTOPHOTO MCCaea0BaHus B rpadudeckoil popmMe U Ha OCHOBE
MIOJIyYEHHBIX 3aBUCUMOCTEN ONPENENSITh COOTBETCTBYIOIINE TEPMOIMHAMUYECKIE U KUHETUYECKUE
XapaKTePUCTUKU XUMUYECKOM CHCTEMBI U XMMHUYECKOTO MPOIIecca;

- TPOBOJUTH AHAIU3 U KPUTHUECKU OLEHHBATH MOJYYCHHBIE HYKCIEPUMEHTANbHbIC JaHHBIE,
0000m1aTh U 1emaTh 000CHOBAaHHBIE BHIBOJIBI HA 06a3¢ MPOBEIEHHBIX OIBITOB.

Bnaoemy:
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- KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOA0B (U3NYCCKOM XUMHU s
pEeLIEeHNs] KOHKPETHBIX HCCIIEI0BATEIbCKUX 3a/1a4;

- JKCIIEPUMEHTAJIBbHBIMU METOJIaMH MCCIEJIOBAaHUSA COCTOSHUSI XUMHYECKOIO PAaBHOBECUS U
KMHETUKN XUMHYECKOTO MpoIecca.

- mpuemMamMu OOpaOOTKHU TMOJIYYCHHBIX OIBITHBIX JAaHHBIX JJIS1 BBISBICHHUS W YCTaHOBICHUS
B3aUMOCBSI3EH MEXIy TEPMOJMHAMUYECKUMH CBOMCTBAMH U (U3MUECKUMHU TapaMeTpaMu
MpoLEeCCa;

- 3HAHUSMHU OCHOBHBIX 3aKOHOB (DM3UYECKON XMMHH I COACPKATEITHHOW HHTEPIpPETAIIUN
MOJYYECHHBIX SKCIIEPUMEHTAJIBHBIX PE3YyJIbTaTOB.

3 Kpartkoe cogep:xkanue JUCUMILIHHBI

[Ipumenenne  MeTONOB  (DM3MKO-XMMHUYECKOTO  HWCCICOBAaHMS sl ONpeAeNieHUs
TEPMOJIMHAMUYECKUX U KHHETUYECKUX XaPAKTEPUCTUK XUMUYECKUX CUCTEM.

CnekTpoxumMmuyecKkue MeToAbl HcciaeaoBaHusi. KauecTBeHHBIM aHanmu3 BelllecTBa
(ompeneneHne MEXKBSJACPHBIX PACCTOSHUNA, MOMEHTOB WMHEpUMU Mojekyn). OmnpenencHue
KOJIMYECTBEHHBIX ~ XAapAaKTePUCTUK (CTETIEHW JUCCOLMAIMU W  KOHCTaHTHI  JUCCOIMAIIUU
AIIEKTPOIUTOB, TETUIOEMKOCTH BEIIIECTBA).

JJleKTpOXMMHUYEeCKHe MeToabl ucciaenoBanusi. Konaykromerpusi. Omnpenenenue
KOHCTAHThI  JTUCCOIMAIIMM  CJIAa00TO DJIEKTPOJIMTA, CTETMEHW JUCCOIMAINH, JJICKTPHUUECKOU
MIPOBOAMMOCTH pu OECKOHEYHOM  pasz0aBICHHUH KOHJIYKTOMETPUYECKUM METOJIOM.
[ToreHmomeTpusi.

da3oBoe paBHOBeCHE B OTHOKOMIIOHEHTHBIX cucTeMax. PU3NKO-XUMUYECKUN aHAJIN3.
N3ydyeHnne 3aBUCUMOCTH CBOMCTB CHUCTEMBI OT €€ cocraBa. KpuBble oxiaxaeHus. OnpenesieHue
cocTaBa IBTEKTHUYECKON cmecu. [locTpoeHne auarpamMm KUIIEHMS U JAUArpaMmM IUIABKOCTH IS
OuHapHBIX cucTeM. OrpaHuYeHHasT PACTBOPUMOCTD B TPEXKOMIIOHCHTHBIX CUCTEMaX.

XuMmnueckoe paBHoBecue. OrpesesieHHEe KOHCTaHTbl XWMHUYECKOTO pPaBHOBECHS U
TerI0BOTO0 3¢ (heKTa XUMHUIECKONW PEaKIIMK Ha IPUMEPE PEAKITUN Pa3I0KECHHUS.

Tepmoxumus. Kanopumerpus. Ornpenenenue TEIIOEMKOCTH BEILIECTB
KaJIOPUMETPHUYECKUM METOOM.

4 O0beM yueOHO# JUCUMIITIHHBI

. B 3aueTHEBIX B akanmewm.
Bunsl yueOHoii paboThl
eMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY 20 7
IJIAHY ’
KonTakTHas padora (KP): 0,89 32
Jlaboparopust 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buja KOHTpoJIsA: 3a4eT / IK3aMeH — 3auer
Butot y4eGHOii paGoTs! B 3auetHbIx B actpoHom.
eMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 y4eOHOMY 20 54
IJIAHY ’
KonTakTHas padora (KP): 0,89 24
Jlaboparopust 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buja KOHTpoJIsA: 3a4eT / IK3aMeH — 3auer

AHHOTAUMS Y4eOHOH MPOrpaMMbl JUCUMUILIIMHbI
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«J/IabopaTopHbie padoThI 0 MPOLECCAM H ANNAPATAM XHUMHUYECKOH TeXHOJIOT U
(b1.B.O/1.16)
1 Leap AUCHUIVIMHBI — IIPUBUTH HABBIKM IKCIEPUMEHTAIBHOTO MCCIIEOBAHNUS OCHOBHBIX
MIPOLIECCOB XUMUYECKON TEXHOJIOTHUH.
2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00y4YaIOIIMICA 110 MporpaMMe 0aKajaBpuaTa
JMOJIKeH:
Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoecCUOHATIBHON  JeSITEeNbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2);

- TOTOBHOCTBIO y4yaCTBOBaTb B IIOCTAHOBKE M  IPOBEJIEHUH OKCIIEPUMEHTAIBHBIX
uccnenoanuii (I1K-23);

3nams:

- (hUBUKO-XMMHYECKHE OCHOBBI OCHOBHBIX MPOIIECCOB XMMHUUYECKOM TEXHOJIOTUH;

- anmaparypy Ajs IpOBEACHUS NIPOLIECCOB XUMUYECKOW TEXHOJIOTHH;

- METOJIMKY 3KCHEPHUMEHTAIBHOIO U3yUEHHUs OT/IEIbHBIX MIPOLIECCOB;

- MeTo/bl 00pabOTKH SKCIIEPUMEHTATBHBIX PE3YJIbTAaTOB;

Ymemy:
- IPOBOAUTH SKCIIEPUMEHT I10 MCCIIEAO0BAHUIO ITPOLIECCOB XUMUYECKON TEXHOJIOTHH;
Braoemy:

- METOJAMKOH NMPOBEICHMS SKCIEPUMEHTA C IEbI0 ONpeeseHus] TpeOyeMbIX XapaKTepHUCTUK

HCCIIETyeMOro Ipolecca.

3 Kparkoe comepxxanue 1M CUMILIAHBI

BrimonHenue nabopaTopHbIX pabOT B COOTBETCTBHM C pazfenamu Kypca «llpomeccsl u
anmnapaThl XUMHUYECKON TEXHOJIOTUN.

4 O6beM yueOHON JUCITUTUTHHBI

Bunsl yueOHoM paboThl B 3au. e B ak. gac.
O0uas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 2 72
KonraktHas pa6ora (KP): 0,89 32

Jlekiuu (JIek) - -
[Tpaktrueckue 3ansatus (113) —
JlaGopaTopHbIie pabOThI 0,89 32

CamocrositesqbHasi padora (CP): 1,11 40
Kypcosast pabota - -
Pedepat — _
Jpyrue BUbI CaMOCTOSITEILHON pabOThI 1,11 40

Bujx KOHTpOJIS: 3a4eT — —

Bunpl yueGHOM paboThl B 3au. en. B acr. ygac.
Oo01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 2 54
KonraktHas patora (KP): 0,89 24

Jlexuuu (Jlek) - -
[Tpaktrueckue 3ansarus (113) -
JlaGopartopHbie pabOTHI 0,89 24

CamocrositesqbHasi padora (CP): 1,11 30
Kypcoas pabora — —
Pedepar — —
Jlpyrue BUIBI CaMOCTOSITEIILHON pabOThI 1,11 30

Bujx koHTpOJIS: 3aUeT

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHHIIIMHBI
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«JIabGopaTopHbie padoThI MO 0011ei 1 Heoprannvyeckoii xumun» (b1.B.0O/1.17)

1 Heap gucuuminHbl — GOPMUPOBAHUE Y CTYJEHTOB L[EIOCTHOIO €CTECTBEHHOHAYYHOTO
MUpPOBO33peHus. Onupasch Ha MOJIYUYEHHBIE B CPEIHEHN IIKOJIE XUMUYECKHE 3HAHUS, TPOrpaMMa
IpelycMaTpuBaeT JajbHeillee yriryOieHne COBpEMEHHBIX MPEACTaBIEeHUI B 001aCTH XUMHUH.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00y4YaIOIIMICA 110 MporpaMMe 0aKajaBpuaTa
JMOJIKeH:

Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoecCUOHATIBHON  JeSITEeNbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2);

3nams:

- OCHOBHbBIE 3aKOHOMEPHOCTH IPOTEKAaHUS XHUMHUYECKUX IIPOLECCOB U XapaKTEPUCTHKU
PaBHOBECHOI'O COCTOSTHUS;

- METO/Ibl ONTUCAHMsI XUMUYECKHX PaBHOBECHUI B pacTBOpax AJIEKTPOJIUTOB,

- CBONICTBa KOOPJMHALIMOHHBIX COEIMHEHUH.

Ymemy:

- BBIIOJHATH OCHOBHBIE XUMHYECKHE OIEpallid, OINPEAEHATh TEPMOJAMHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEaKIUil 1 paBHOBECHBIE KOHIICHTPAIH BEILIECTB;

- HCIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIIPABOYHBIE JaHHbBIE
JUTSI pelieHus MpodecCHoHaNbHBIX 3a/1a4;

- TPOTHO3MPOBATH BIMSHUE PA3IUYHBIX (DAKTOPOB HAa PaBHOBECHE B XUMUUECKUX PEAKIIMAX;

Braoemy:

- DKCIEPUMEHTAIbHBIMU METOJIaMH OIPE/IEICHUSI HEKOTOPhIX (PU3UKO-XMMUYECKUX CBOICTB
HEOPraHUYECKUX COCIUHEHUH.

3 Kparkoe coaep:kaHnue IHCHUTIIAHBI

TexHuka Oe3o0macHOCTH M TIpaBuia paboTel B Jaboparopuu. IlorpentHocTu pe3ynbTaToB
YHCJIEHHOTO SKCIIEPUMEHTA.

[IpurorosneHue pacTBopa 3aJaHHON KOHLEHTPALUH.

W3y4yeHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUI.

[Tonydenue u CBOMCTBA KOMIUIEKCHBIX COCTMHEHHUIA.

I'unpoinns conen.

4 O6beM yueOHON JUCITUTUTHHBI

. B 3auerHbIx B akanem.
Bunel yueGHOI paboThI
€IMHUIAX yacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2 72
KonraktHas patora (KP): 0,44 16
JlabopaTopHbie pabOTHI 0,44 16
CamocrositesnbHas padora (CP): 1,56 56
CaMOCTOSITEIbHOE U3YUYCHHUE PA3/IeSIOB TUCIIUIIIIMHBI 1,56 56

Bua koHTpoOJISi: 3a4er — —

o B 3agernbix | B actpoHoM.
Bunel yueGHOI paboThI

€IMHUIAX qacax
O0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 2 54
KonTakTHas padora (KP): 0,44 12
JlaboparopHbie pabOTHI 0,44 12
CamocrositesbHas padora (CP): 1,56 42
CaMocCTOsITEIbHOE H3YUYCHHUE PA3/IeTIOB AUCITUTUIMHBI 1,56 42

Bujx kOHTpOJIS: 3aUeT — —
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JMCUMIJIMHBI BADMATHUBHOM 4YacTH (IMCHUILTHHBI 110 BHIOOPY)

AHHOTanus padoye NPorpaMMbl JMCIHHILIHHBI
«JIEKTHBHBIE KypChI 110 (pu3nyeckoii KyabType u cnopry» (b1.B.JIB)

1 Heab AUCHUNJMHBI — OBJAJCHHE METOJOJIOTHEH HAYyYHOTO MO3HAHUS (U3HUECKOU
KyJBTYpbl U CHOPTa; 3HAHWE HCTOPUYECKHMX, HAYYHBIX M MENAarorn4eckux OCHOB (DU3NYECKOil
KyJbTYpbl, CIIOPTa M 3J0POBOr0 00pa3a JKHU3HM; OBJIAJIEHUE CHUCTEMON TEOPETHUECKUX 3HaHUH,
NPaKTUYECKUX YMEHHH W HaBBIKOB, OOECHEUMBAIOIIMX COXPAHEHHE M YKPEIUIEHHE 310POBBS,
MICUXUYECKOe 0JIaronoyyyue, pa3BUTHE M COBEPUICHCTBOBAHUE NMCUXO(PHU3UUECKUX CIIOCOOHOCTEH,
Ka4yecTB U CBOWMCTB JIMYHOCTH, CaMOOIpe/eieHrne B (U3NYECKON KyIbType U CHOPTE; H3y4YCHHE
TEOPETUUECKHUX, TEXHUUECKUX U TAKTHYECKHX IPUEMOB OJTHOTO U3 BHIOB CIOPTA.

2 B pe3yabTaTe H3y4eHHUs] JMCHMILIMHBI 00y4YaIOIIMICS N0 MporpaMme 0akajaBpuaTa
HOJIAKEH:

Obaadoams CIEeAYOIUMU KOMIIETCHIIUSMU:

- yMEHHMEM IMpPHUMEHSTh METOJIbl U CpEJCTBA IO3HAaHHUS, OOyYEeHUS M CaMOKOHTPOJS MJis
MHTEJUICKTYaJIbHOTO  Pa3BUTHSA, MOBBILEHUS  KyJbTYPHOTO  YPOBHS, HpOQecCHOHATbHOM
KOMIIETEHIINH, CcOXpaneHus c6oe2o0  300p06b, HPaBCTBEHHOTO " ¢duznyeckoro
camocoBepieHcTBoBanus (OK-6);

- BJIQJICHHEM CPEACTBAMU CaMOCTOSATEIBHOIO, METOJIMYECKH MPAaBUJIBHOTO HCHOIb30BaHUS
METOAOB (PU3UUECKOTO0 BOCIUTAHUS U YKPEIJICHUS 370POBbS, T'OTOBHOCTBIO K JOCTHKEHHIO
JIOJIKHOTO YPOBHS (PU3UUECKON MMOATOTOBICHHOCTH AJIsi 00ecriedeH sl TIOJTHOLIEHHOM COIMaIbHON U
npodeccuonansHo nestenbHocTH (OK-11).

3namo:

- Hay4HO-TIPAKTMYECKHE OCHOBBI (PM3NYECKOI KYJIbTYpPhI U CIIOPTA, 30POBOro 00pasa KU3HH;

- COLMAIIbHO-OMOJIOTHYECKHE OCHOBBI (PU3MUECKOM KYJIbTYphI U CIIOPTA;

- BJIMSHUE O3[OPOBUTEIIBHBIX CUCTEM (PU3MUYECKOIO BOCIUTAHMSA HAa YKPEIJICHHE 3/J0POBbS,
podUIaKTUKY TPOPECCHOHANBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYECK;

- CrHocoObl KOHTPOJS M CAMOKOHTPOJIS, OLEHKH (PU3MUYECKOro pa3BUTHSI M (pu3nueckont
MOJITOTOBJIEHHOCTH.

Ymemo:

- COCTaBJISITh KOMIUJIEKC YOPaXXHEHHM JJIi CaMOCTOSTENBHBIX 3aHATHH  (u3nueckoit
KyJIbTYPOH U CIIOPTOM;

- COCTaBJISITh U BBINOJHATh WHAMBHUAYAJIbHO MOJOOpaHHBIE KOMIUIEKCHl MO (hU3HUECKOM
KYJbTYp€ U pa3IuvyHbIM BUIAM CIIOPTA;

- OCYUIECTBJIITh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHu3Ma M coONIoAaTh MpaBuiia
TMTHEHBI U TEXHUKH 0€3011acHOCTH;

- MPUMEHSATHb MOJyYEHHbIE TEOPETUYECKHWE 3HAHHUS B IOBCEJIHEBHOM, 00pa3oBaTeNbHON U
npodecCHOHAIBHOM 1eATeNTbHOCTH;

- CaMOCTOSITEJIbHO COBEpUICHCTBOBATh U Pa3BUBATh CBOW KYJIbTYPHBIH ypOBEHb B 00JIaCTH
UCTOpUHN (PU3UUECKOM KyIbTYpHI U CIIOPTA;

- ONepupoBaTh TEMAaTHUYECKHUM TOHATUWHBIM ammapaToM COBpPEMEHHOM (u3mueckoit
KYJBTYpbI U CIIOPTA;

- BBIINOJHATH 3a/laHus, CBSI3aHHBIE C CAaMOCTOSITENIbHBIM aHalIM30M U 00paboTKOM
MH(OPMALIUH 110 U3yYaeMbIM TEMaM.

- OCYUIECTBJISATh TBOPUYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (pOpMax 3aHATHH.

Bnaoemy:

- CpeIcTBaMH M METOJAMU YKpeIUIEHUS HWHAWBUIYaJbHOTO 3J0POBbs, (HHU3HMUECKOTO
CaMOCOBEPILEHCTBOBaHMSI;

- TEOpPETHYECKUMHU, TEXHUYECKUMHU U TAKTUYECKUMHU HaBbIKAMH B OJJTHOM U3 BUJIOB CIIOPTA;

- HaBBIKAMH KPUTHYECKOTO MBILIUICHUs, 0000IIEHU M aHanu3a MH(GOpMAIMH, MOCTAaHOBKH
1enel u BbI0Opa MyTH ee JOCTHKEHUS;
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- HCIOJIb30BaTh (DPU3KYJIBTYPHO-030POBUTEIBHYIO IEATEIBHOCTD JUIS YKPEIUICHUS 3/10pOBbs,
JOCTHKEHUS )KU3HEHHBIX U IPO(eCCHOHAIBHBIX 1IeJeH.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Kypc nucnuminuHel «1eKTHBHbIE JMCHMINIMHBI 110 (PM3MYECKO KYyJAbType U CIHOPTY»
peanu3yercss yepe3 BapHUAaTHBHBIH KOMIOHEHT (DJEKTHBHBIM Momyns) 328 akaa. dacoB / 246
aCTpOHOM. 4. (KOHTakTHasi paboTa + caMocCTosiTelIbHasg pabdoTa CTYJIEHTOB), B 3aUETHBIE €IMHUIIBI
HE MEePEBOAMTCS, SIBIISICTCS 003aTENbHBIM U1 UCTIONIHEHUS TIPH 3A0YHOU hopme 0dyuenus.

Kypc nucnuminuHel «1eKTHBHbIE IMCHMINIMHBI 110 (PM3MYECKO KYyJAbType U CIHOPTY»
3aKaHYMBAETCS 3a4€TOM B KOHIIE KaXXJOro YETHOro ceMectpa. KOHTposib ocylecTBiser
00BEKTUBHBIN yUeT mpoliiecca U pe3yIbTaToB yUeOHOU JIeATEIbHOCTH CTYA€HTOB U OCYLIECTBIISETCS
10 IPUHATON B YHUBEpCUTETE PeUTHHIOBOM cucteme /i ctyaenToB O3 u 30 o0yueHus.

[IporpamMma paccuMTaHa Ha HW3Yy4YEHHE JUCUUIUIMHBI «JJIeKTHUBHbIE IMCHUILUIMHBI 110
¢pusuyeckoil KyJabType M CHOPTY» B TEYEHHE IIECTH CEMECTPOB M NPEAINOJAraer, uro
oOydaromuecss UMEIT TEOPETUYECKYI0 TOJArOTOBKY B 00JACTH JIUCHUIUIMHBI «Pu3ndeckas
KyJIbTypa U CLIOPTY.

KputepueM ycnemHocTH OcBOEHHs yuyeOHOro Marepuaja SIBISeTCSl IKCIEpTHas OIEHKa
IIpenoAaBaTessl, yUYUThIBAIOIIAs] CBOEBPEMEHHOCTh M IIOJHOTY BBIIIOJIHEHUS JOMAIIHUX 3a/laHuM,
YEeTKOCTh U MOJIHOLICHHOCTh BBINOJIHEHUSI KOHTPOJIbHBIX pa0OT U MPAKTUYECKOTO 3a/laHusl, 3HAaHUM
TEOPETUYECKOI0 pa3zelia AUCIUIIINHBL.

Mooynw 1. Teopemuuecko-memoouyecKkue 0CHO8bl PU3UUECKOU KYIbmypbl U CROPMA

1. O310poBUTENbHAS HANpPaBIEHHOCTh — KaK Ba)KHEHIIUI MPUHIMI CHCTEMBI (PU3HMUYECKOTO
BocnuTaHus. OCHOBBI TOCTPOEHUS 0370POBUTEIBHON TPEHUPOBKH.

2. ®U3KyIbTYPHO-0310POBUTEIBHBIE METOJUKN U CUCTEMBI.

3. OueHKa COCTOSHUSL 37I0pOBbSI M (DU3MYECKOW TMOATOTOBICHHOCTH 3aHUMAIOIIUXCS
¢bu3nUecKoil KyJabTypoil U CIOPTOM.

Mooyne 2. Jleucamenvrvle 803MOMCHOCIU 4eN08eKA — OCNUMAHUE (PUIUYECKUX KAYECMS.
BOCKITO

1. TIlosBnenue u BHeapeHue komiuiekca [ 'TO
2. Bocnuranue (u3MyecKMX KadecTB OOydaromuxcs (OTAeNbHble KadyeCTBEHHBIC CTOPOHBI

JIBUTATEIbHBIX BO3MOYKHOCTEH YEJIOBEKa).

Mooyns 3.  Memoouka opeanuzayuu u nposeoeHus CHOPMUBHBIX COPEBHOBAHUL U
PU3KYILMYPHO-MACCOBLIX MEPONPUAMULL

1. XapakTepHucTHKa CIIOPTUBHBIX COPEBHOBAHUHN M (PU3KYIBTYPHO-MACCOBBIX MEPOTIPHUITHH.
2. ®enepanpHblii 3akoH 0T 04.12.2007 Ne 329-®d3 «O ¢usnyeckoil KynbType U CIOpTE B

Poccuiickoit denepannny». Opranuszanus CIOPTUBHBIX MEPOIPUITHNA. VIHBEHT-MEHEIKMEHT

B CIIOpTE.

3. OcHoBHble TOHATHS 3THKHM cropTa. Fair Play. IIpodunakrtuka HapymeHud CHOpPTUBHON
3TuKH (0opbOa ¢ nonuHrom B criopte). BAJIA.

4 O0beM yueOHOH TUCHHMIINHBI (BAPUATUBHBIA KOMIIOHEHT)

B CemecTphbl
Bun yueOHoi paboThI aKaJieM. 1 11 11 v Vv VI
yacax

OO6m1ast TpyI0EMKOCTh TUCIUTIIUHBI TI0 328 32 66 66 66 66 32
y4eOHOMY IUIaHy

KonTakTHas padora (KP): 26 10 6 10
Jlexuunu (Jlek) 26 10 6 10
CamocrositesnbHas padora (CP): 302 32 56 66 60 66 22
Pedepar 96 14 15 21 15 21 10
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[IpakTrueckoe 3ananue 206 18 41 45 45 45 12
Buja koHTpossi: 3auer / 3k3aMeH 3a- 3a- 3a-
qeT qeT qeT
B Cemectpbl
Bun yuebnoi paboTst aCTPOHOM. I 11 111 v \Y VI
Jacax
OO0w1ast TpyA0EMKOCTh AUCIUIIIINHbI 246 25 49 49 49 49 25
10 y4eOHOMY IIaHY
KonTakTHas padora (KP): 17 7 3 7
Jlexumu (Jlek) 17
CamocrositensHas padora (CP): 229 25 42 49 46 49 18
Pedepar 72 10 12 15 12 15 8
[IpakTrueckoe 3agaHue 157 15 30 34 34 34 10
Bup xouTpoJsi: 3a4er / 3k3aMeH 3a- 3a- 3a-
qeT qeT qeT

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILTHHBI
«/IuckperHasi MaTeMaTHKa B MH(QOPMAaMOHHBIX cucTemMax U TexHoJorusax» (b1.B./1B.1.1)

1 Heap aucuMnauHbl - (OPMUPOBAHUE Yy CTYACHTOB CHUCTEMBl OCHOBHBIX TOHSITH,
UCIIOJIB3YEMBIX I TOCTPOCHMSI BAXKHEMIINX MATEMATHYECKUX MOJENIEH, M MaTeMaTUYECKHUX
METO/IOB JIJIsl OIMCAHUS PA3IMYHBIX IPOLECCOB.

2 B pe3yabTaTe H3y4eHHUs] AMCHMILIMHBI 00yYalOIMIiCs N0 MporpamMMe 0akajaBpuarTa
HOJIAKEH:

Obnadams CleayONUIMU KOMITETEHIIUSIMHU:

- CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIMIUIUH B
npoeCCHOHATIBHON  JeSITEIBHOCTH, MPHUMEHSATh METOABl MaTeMaTHYeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIepUMEHTaIbHoro uccienoBanus (OITK-2);

- CHOCOOHOCTBIO HCIIONIb30BaTh MaTeMaTHYECKHE METOIbl 00pabOTKH, aHamu3a W CHUHTE3a
pe3yibpTaToB npodeccuoHanbHbIX nccaeaopanuit (I1K-25).

B pesynpraTe n3y4eHus AMCLMILUIMHBI CTYIEHT JOJIKEH:

3namu:

- OCHOBHBIE IMOHSTHS M METOJbl JUCKPETHOM MaTeMaTHKH, MaTeMaTHMYECKHX METOJI0B
penieHus mpodeccuoHaIbHBIX 3a7au.

Ymemy:

- TMPUMEHSTh MaTeMaTHYeCKHE METO/IbI MPU PEUICHUH TUTIOBBIX MPOGECCHOHANBHBIX 3a/1a4.

Braoemy:

- METOJIaMHU TOCTPOCHHSI MaTeMaTHUeCKONW MOJENU TUIIOBBIX NMPO(PECCHOHANBHBIX 3a1a4 U
COJIepKATEIIbHON MHTEPIPETALMH TIOJyYEHHBIX PE3YyJIbTaTOB.

3 Kparkoe coaep:xxanue IMCUUIINHBI

Mooy 1. Beeoenue

Poinb quckpeTHON MaTeMaTUKH MPU pa3pabOTKe U SKCILTyaTallii XUMHUKO-TEXHOJIOTHYECKUX
CUCTEM.

Mooyns 2. Dnemenmul meopuu MHONCECMS U aleebpauyecKue CmpyKmypbl

BBenenue B AMCKPETHYIO MaTeMaTHKy. Pojb AMCKPETHOW MareMaTHKH NpU pa3padoTKe H
AKCIUTyaTallM XUMUKO-TEXHOJIOTUYECKUX CHCTeM. MHOKeCTBa, OTHOIIEHUSI U (pyHKUIMU. 3aaHue
MHOKECTB M OCYIIECTBIICHUE omeparuii Hajy HuMU. CriocoObl 3amanus. Onepanuu o0beTUHEHUS,
MIEPECEUCHMs, PAa3HOCTH, JOMOJIHEHUS M JIeKapTOBa MPOU3BEICHUA. AKCHOMATHKa TEOpUHU
MHOXecTB. Anrebpa Kanrtopa. MunMMu3amus npeicTaBieHUid MHOXecTB. [lmarpammsel Diinepa-
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Benna. bunapusie otHomenusa. CrnocoObl 3ajaHus OMHapHBIX oTHOLIeHHWH. CBolicTBa OMHAPHBIX
oTHomIeHUH. Pa3z06menusi. OTHOLIEHUS SKBUBAJEHTHOCTH W mopsaka. [IpeacraBieHue n-apHbIX
OTHOLICHUH OuHapHbIMU. Anrebpa oTtHomeHHH. DyHKIMU. VHBEKIMS, CIOPBEKIUS W OUEKIHS.
Anrebpanyeckue crpykTypsl. Ilomyrpynmel. Monouasl. I'pynmbl. Iloarpynmer. Huxinyeckue
rpynmnel. 'pynmel  noacraHoBok. M3omopdusm rpynm. CMexHble KiIacchl IO  MOATPYIIIE.
Hopwmanbsnsie nenurenu. @akrop-rpynmsl. Konbia: onpenenenus, cBocTBa, npuMepsl. [loms.

Mooyns 3. Bynesvt ¢hynxyuu

Anre6pa noruku. byneBbl ¢pyHkiun. CrniocoOsl 3aaanus. byneBbl QyHKIMM OHON U ABYX
NEPEMEHHBIX U UX cBoicTBa. Popmyibl OyneBoil anreOpsl. OCHOBHbBIE 3aKOHBI OYyJIeBON anreOpsbl.
OkBUBAIEHTHOCTh Gopmyn. [lpunnun nBoiictBeHHOCTH. COBEpIICHHBIC JAU3BIOHKTUBHBIE W
COBEpILICHHbIE KOHBIOHKTUBHBIC HOpMalibHbIe (opMbl. CHCTEMBI 3JIEMEHTapHBIX OYyJEeBBIX
¢byHkuil. OYHKIMOHAIBHO IIOJHBIE CHCTEMbI 3JeMEHTapHBbIX OyieBbIX ¢GyHKIu. [Ipumepnt
(YHKIMOHAJIBHO MOJIHBIX 0a3ucoB. BaxkHelie 3aMKHYThIe KiIacchl. Teopema 0 (pyHKIIMOHAIBHOM
nosHote. Munumu3zanus OyneBbiX pyHkuuid. CokpalieHHas, TyNMHKOBas 1 MUHUMalbHas (OPMBI.
Kaptel KapHo. Meron coueranus mHaekcoB U meton KyaitHa. MUHHMMHN3anus KOHBIOHKTHBHBIX
HOpMabHBIX (hopM. OO30p MPHIIOKEHUH NHUCKpeTHOW MmaTeMmaTuku. Pa3zpaboTka >pQpeKTuBHOrO
MaTeMaTHYeCKOro, MPOrpaMMHOI0, HH(OOPMAIIMOHHOTO M TEXHHUYECKOro O0OecreyeHHs Ha OCHOBE
METO/I0B TUCKPETHOM MAaT€MAaTHKH.

Mooyns 4. Hcuucnenue 8vickazvl8anuti

BBenenne B maremaTudecKkyro JOTHKY. KpaTkme cBeneHMs M3 MCTOPUM MAaTEMATHYECKOU
jJoruku. Ponbp MarematudeckodM JIOTMKM TpH  pa3paboTKe M IKCIUTyaTallid  XHUMHKO-
TEXHOJIOTMYECKUX CcHUCTeM. DOpManbHbIE aKCHOMaTH4YeCKHe CUCTeMbl. CHMBOJIBI, BBIPAKEHUS,
dbopmyIbl, akcuoMbl. [IpaBuiio BeIBOZA, HEMOCPEICTBEHHOE CIEJCTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHUM. Jlornyeckuil BbiBoJ. Akcuomsbl. IlpaBuno modus ponens. Teopema neaykuuu u
npasuio cwiorusma. llonHora u HenporuBopeunBocTh. HezaBucumocts akcuoM. PaspemmMocts
teopuu. Jlpyrue akcuomaTtuzanuu. [IpoBepka BHIBOAMMOCTH C MOMOUIbIO MCTUHHOCTHBIX TaOJUII.
CexBennun ['ennena. Moaens mupoB Kpumnke. Meron pesomronmii Pobuncona. Meron kiay3
Bonra. O6patnsrit MmeTon MacioBa (0aronpusiTHeIX HaOOpOB).

Mooynws 5. Hcuucnenue npeduxamos u Heuemxas 102uKka

Jloruka mnpenukatoB. ABTOMAaTH3alldsg JIOTUYECKOro BbIBOAA. IlepemeHHble, (QyHKUIUH,
TEPMBI, IPEIUKAThI, KBAHTOPHI, popmyiiel. OOnacTh AeiicTBus kBaHTopa. CBOOOIHBIE U CBSI3aHHbIE
nepeMmeHHble. MHTepnperanuu, paBHOCHIbHOCTh. PacmnosnaBanue o6me3Hauumoctu. [IpobGiema
pa3pemmMoCcTi. AKCHOMBI W TIpaBWJIa BBIBOJIA HMCUHCIIEHMs INPENAMKATOB. Teopema IenyKLUU.
HenpoTtuBopeunBocTh 1 MojHOTA. BbIHECeHHe KBAaHTOPOB M INpeABapeHHass HopMaibHas ¢opma.
CkyneMoBckHe cTaHIapTHble (opMbl. OpOpaHOBCKHI yHHMBEPCYM U Teopema OpOpaHa.
[ToncranoBka u yHUUKanus. Meron pe3omtouuii ¥ ero nojaHora. CTpaTeruu MeTola pe30TrOLMil.
Ju3bronkTsl XopHa. [IpuHiun nornueckoro nporpammupoBanus. Heyetkue MHoxecTBa. Heuetkas
noruka. [losiBieHne u cyTh HeueTkocTH. Popmanu3anus HedeTKOCTH. PYHKIMS TPUHAIIECHKHOCTH.
Jluareuctuyeckas nepemenHas. Onepannu HaJl HEUETKUMU MHOkecTBaMu. Heuetkas apudmerunka.
Metonas! nedazzudukanuu. Hedetkue otHomenus. CTaHapTHbIE HEUETKHE JOTMUECKHUE ONepalliu.
Heuerkuii BbiBoA. CTeNEHM HMCTMHHOCTM M CTENEHW YyBEpEeHHOCTH. HedeTkmii aHamor merona
PE30JIIOIIUIN.

Mooynws 6. Koneunvie asmomamut, mawunel Tetopunea-Ilocma, cnosxcnocms ebiuucienu

OnemeHTHl TeopuHu aBToMaToB. [loHsATHE aBTOMaTHOro mMpeoOpa3oBaHus HH(OpPMALUU U
KOHeyHoro aBromata. CrocoObl 3agaHus aBToMaTtoB. ABTomMatel Muiu u Mypa. [Iporpammuas u
anmaparHas peanus3anus aBTOMATOB. ODKBHUBAJIECHTHOCTh W MHUHUMH3ALMS aBTOMAaToB. MammHbI
Teropunra-Ilocta. @opmanuzanusi MOHATHA aIrOpUTMa U (OpMalIbHbIE MOJENIU AITOPUTMOB.
Mammna TrlopuHra: onpeneneHus, CBOMCTBa, rpadnl nepexoaoB. Mammuna [locra. [Iporpammbl
quia mamuH. [Ipo6nema pacnoznaBanus. [Ipobiema ocTaHOBKH. ANTOPUTMUYECKH HEpazpeluMble
npo6sieMbl. CIOKHOCTh alrOpuTMOB. Mepbl CIOKHOCTH. BpeMeHHass W €MKOCTHasi CII0XKHOCTb.
ACHMIITOTUYECKAS CIOXKHOCTb, NOPSAZOK CII0)KHOCTH, CIOKHOCTb B CPEAHEM M B XYJIIEM CIIy4ae.
TpynHopaspemmnmble 3anaun. HenerepmunupoBanHas mammHa Teropunra. Kmaceer P u NP. NP-
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nonHeie 3aauu. NP-nomHoTa mpoOaemMbl BRIMOTHUMOCTH (POPMYT JIOTHKHU BbICKazbiBaHU. O030p
MPUJIOKEHUN MaTeMaTHU4ecKor Joruku. HampaBineHust ucronb30BaHus anmapaTta MaTeMaTHYeCKO
JIOTUKU B 3a/layax MpakTtudeckod mHpopmatuku. Crnenuduxanus U BepudHKas TporpaMMHO-
amnmapaTHBIX MTPOEKTOB, JJOTHYECKOE MTPOrPAMMHUPOBAHHE, TOCTPOCHUE OHTOJIOTHUM, SI3LIKUA OOIIICHUS
MHTEJJICKTYJIbHBIX areHTOB.

- 4 O06beM yueOHOM TUCIUTIITUHBI

. B 3aueTHBIX B akangem.
Bunel yueGHOI paboThI

€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 3 108
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60

Bujx kKOHTpOJIS: 3a4eT - -

. B 3auerHbIx B actpos.
Bunel yueGHOI paboTh

€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY ILIAHY 3 81
KonTakTHas padora (KP): 1,33 36
Jlexmuu (Jlek) 0,89 24
[Tpaktrueckue 3ansatus (113) 0,44 12
CamocrositesibHast padora (CP): 1,67 45

Bujx kKOHTpOJIS: 3aUeT - -

AHHOTanus padoyveil NPOrpaMmbl AU CHUIITTHHBI

«Teopusi rpa¢goB B MHGOPMALMOHHBIX cMcTeMax M TexHoJoruax» (b1.B./[B.1.2)

1 eab AucHMIUIMHBI — (HOPMUPOBAHHE Y CTYJEHTOB CHCTEMBI OCHOBHBIX TOHSTHIA,
WCIIOJIB3YEMBIX JIJII TIOCTPOCHHSI BAXKHEWIIMX MAaTEMAaTHUYECKHX MOJeNeld, W MaTeMaTHYCCKUX
METO/IOB JIJIsl OIMCAHUS PA3IMYHBIX MPOLECCOB.

2 B pe3yabTaTe H3y4eHHUs] AMCHMILIMHBI 00y4YaloMuiicsl M0 mporpamMme 6akajaBpuaTa
JOJIKeH:

Obnadamsb CIEeayONTUMU KOMITETEHIIUSMH:

- CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX IUCIMILIAH B
npoecCHOHATbHOM  JESTeNTbHOCTH, IMPUMEHSATh METOAbl MaTeMaTHYeCKOro aHaluza |
MOJICTTUPOBAHUS, TEOPETUUECKOTO U IKCIIEpUMEHTaIbHoro uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUYECKHWE METOJbl 0O0pabOTKM, aHAIM3a U CHUHTE3a
pe3yabTaToB npodeccruoHanbHbIX uccnenoanuit (I1K-25).

3namo:

- OCHOBHBIE TOHATUA W METOJbl JUCKPETHONM MaTeMaTUKHU, MaTEMaTUYECKUX METOJIOB
penieHus mpodeccuoHaIbHBIX 3ajau.

Ymemo:

- TMPUMEHSATHh MAaTEMAaTHYECKHUE METOJIbI TIPH PEIICHUU TUTIOBBIX MPO(PECCHOHABHBIX 3a7a4.

Braoemy:

- METOJaMH TIOCTPOCHHUSI MATEMaTHYECKON MOJIETN TUIIOBBIX MPOQPECCHOHAIBHBIX 3a7a4 U
CO/IepKaTEIbHOM UHTEPIIPETAIIUU MTOJIYYEHHBIX PE3YJIbTATOB.

3 Kparkoe conepxanue IMCUMIIIMHBI

Mooyns 1. OcHogHbie onpedenenus

OcHoBHbIe TIOHATUSI TeopuHu TpadoB. CBsazp Teopuu rpadoB ¢ MPEIMETHON 00JIaCTHIO.
Crnioco6sI 3aanus rpadoB. MaTpUIlbl CMEKHOCTH U MHIIHIEHTHOCTH, UX CBOMCTBA.

Mooyns 2. Cesaznocmo u yukiomamuxka epagos
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CaszHocTb. [lepeBbs. CBoiicTBa fepeBbeB. MaTtpuuHast Teopema Kupxroda o nepeBbsx.
[Torck MUHUMAaNBHOTO (MaKCHMaJIbHOIO) OCTOBHOTO Jjieca B rpade. DitnepoBsl rpadsl. Kpurepuit
sitnepoBoct  cBsizHoro  rpada.  IlpoctpancTBo  WeTHBIX — mOArpaoB M MHOXECTBO
¢dbyH1aMeHTalbHbIX HUKIO0B. L{ukiiomaTnyeckoe yncio. 'aMuinbToHOBBI Tpadbl.

Mooyns 3. [lomoku 6 cemsix

beckonTypHbie Tpadbl, TOmosoruyeckas coptupoBka. Ormnpenenenue cetH. CereBble
rpaduxu. [IoToku B ceTsiX, alTOPUTM MOCTPOCHUS OTOKA.

Mooyns 4. Mempuueckue xapakmepucmuku epagos u sKCmpemaivhsie 3a0a4u

Paccrosinus B rpade: BeplIMHa-BepllIMHa, BEpPIIMHA pedpo, TOUKa-BEPIIMHA, TOUKa-PeOpo.
LlenTpbl U Meauansl Tpada, TIaBHbIE U aOCOJTIOTHBIE LIEHTPHl U MEIMAaHbl, METOJbl UX IOUCKA.
O6o0mienue 3amgay pa3MenieHus. He3aBucuMble W MOKPBIBAIONINE MHOKECTBA. TeopeMa 0 yuciax
HE3aBUCHMOCTH M MOKpPBITHI. MakcuMasiabHble HE3aBUCHMBbIE MHOXKECTBA BEpIIMH, UX IOWCK.
KpaTuaiiniee BEpUIMHHOE IOKPBHITHE, AJITOPUTMBI €ro IoOHCKa. JoOMMHHpYyOIIME MHOYKECTBA.
[Tapocoueranue. Ompenenenue nByaoJbHOTO rpada. TpaHcmopTHas 3amada W alTOPUTM  €e
pelIeHusl.

Mooynw 5. 3a0auu packpacku sepuiun u pebep epaga

[ToctaHoBka 3amauM packpacku rpada. XpomMaTH4eckoe YHCIO IMPOU3BOJBHBIX TpadoB.
Teopema bpykca. Xpomaruyeckoe 4YHcio IIaHapHBIX rpado. Teopembl O mIeCTH U O MATH
Kpackax, THUIOTe3a O 4YeTblpeX KpackaX. TOUHBIH M MPUOIMKEHHBIE aJITOPUTMBI PACKpaIIuBaHHS
rpada.

Mooyns 6. Ancopummol

[Touck B rnyOuny u B mupuHy B Tpade. Tomosmornyeckas COPTHPOBKA BEPUIMH
6eckoHTypHOTO oprpada. 3ajaya o kpaTyaiiiem myta. AnroputMmsl Popaa-bennmvana u JlefkcTpsl.
3ajagya O pacCTOSHUSX MEXKIYy BCEeMHM IapamMH BepuIMH Trpada. AJITOPUTM IMOCTPOCHHS
HauOOJIBIIEr0 NapOCOYETAHNS U HAUMEHBILIETO BEPIIMHHOTO MOKPHITHUSI.

4. O0beM y4eOHOI JUCHMILTHHBI

. B 3aueTHBIX B akangem.
Bunel yueGHOI paboTh

€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 3 108
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,44 16
CamocrositesibHast padora (CP): 1,67 60

Bujx KOHTpOJIS: 3aUeT - -

. B 3auerHbIx B actpos.
Bunel yueGHOI paboThI

€IMHUIAX yacax
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY ILIAHY 3 81
KonTakTHas padora (KP): 1,33 36
Jlexmuu (Jlek) 0,89 24
[Tpaktrueckue 3ansatus (113) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45

Bujx kKOHTpOJIS: 3a4eT - -

AHHOTanus padoyveil NPOrpaMmMbl AU CHUIITTHHBI
«Yucaennbie MeToanl B cpene MATLAB» (b1.B./IB.2.1)
1 Heap AMCHUIUVIMHBI — OBJAJICHUE YHCIECHHBIMU METOJAMH PELICHHS] MaTeMaTHYECKUX
3a]a4, MMEIOIIMX MECTO B HIMPOKOM HH)KEHEPHOM MpaKTHKE ¢ y4€TOM OOIed MOATOTOBKU B
00acTi UH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOTHI.
2 B pe3yabTaTe H3y4eHHUs] JMCHMILIMHBI 00y4YaloMuiicsl 0 mMporpamMme 6akajaBpuaTa
HOJIKEH:
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Obaadams CIEeAyOIUMU KOMIIETCHIIUSAMU:

- BJQJICHHEM IIHUPOKOW oOme mnoAroroBkoil (0a30BBIMU 3HAHUSAMHU) JUISL  PELLEHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHDOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoeCCUOHATIBHON  JeSITENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHUeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHOoro uccienoBanus (OIIK-2);

- CHOCOOHOCTBIO MCIIONIB30BaTh MaTeMaTHYECKHUE METO/bl 00paOOTKH, aHauu3a M CHUHTE3a
pe3ynbTaToB npodeccuoHabHbIX uccnenoBanuii (I1K-25);

3nams:

- OCHOBHBIE pa3Jenbl BBIYUCIWTEIBHOM MaTEMaTUKHM, TaKHE€ KaK: OCHOBBI TEOpUU
MOTPEIIHOCTEN, PELIEHUE CHCTEM KOHEYHBIX YPAaBHEHHMH, WHTEPHOJALUS U aNIpOKCUMAaIus,
METO/Ibl YUCICHHOTO AU(depeHINPOBAHNS U UHTETPUPOBAHUS; YHCICHHBIE METO/IbI ONTUMH3AIIH,
peleHre cucTeM OOBIKHOBEHHBIX AU (epeHInalbHBIX YpaBHEHU;

- HOBeHIlINe AOCTH)KCHHS BBIYMCIUTENbHON MaTeMaTUKU W TEPCIEKTUBBI NpPUMEHEHUs eé
METOJIOB B MH)KEHEPHOMN IPAKTHKE;

- apXUTEKTypPy U KOMIIOHEHTHI COBPEMEHHOTO BRIYUCIHTENbHOTO KoMmiuiekca MATLAB;

- CrHocoObl peajH3allid YHUCICHHBIX METOJOB M OCOOCHHOCTM UX NPUMEHEHHS B
BbluMCIUTENBHON cpene MATLAB;

- OCHOBBI IPOTPaMMHUPOBAHUs B BeIUMCIUTENbHOU cpene MATLAB.

Ymemy:

- MNPUMEHATH YHCICHHBIE METOJBl JJs PEIIEHUS MaTeMaTHYeCKMX 3aJad C IOMOUIbIO
BBIYHUCIUTENbHON TEXHUKY;

- ($opMyIHpPOBATH MATEMAaTHYECKYIO MOCTAHOBKY BBIUMCIUTEIHHON 3a1a4H;

- BbIOpaTh METOJ PEIICHHUs TOCTaBIEHHOW BHIYMCIUTENBLHON 3a/1a4;

- HHCTAJUIMPOBaTh M  HCIIOJIB30BAaTh IPOrPaMMHBIE  KOMIIOHEHTHI — BBIYMCIUTEIBHOTO
komiuiekca MATLAB;

- co3aaBaTh, TECTUPOBATh W HCIIOJIB30BATh MPOTrPaMMHBIE NPOIYKTHl B BBIYMCIUTEIBHON
cpeae MATLAB;

- AHaJIM3UPOBATh U MHTEPIPETUPOBATH MOJYyUYEHHBIE PE3yJIbTAaThl BEIUNCICHUH, OLICHUBATh X
MTOTPELIHOCTB;

- HaxXoJuTh MH(POPMAIIMIO B JOKYMEHTAIIMM COBPEMEHHBIX BBIYMCIUTEIBHBIX IPOTPAMM.

Braoemy:

- MpakTUYECKMMM HaBbIKaMM pELIEHUS 3a7ad 10  BBIUMCIMUTEIBHONW  MaTEMaTHKE,
BO3HMKAIOIINX B IIMPOKON NHKEHEPHOU IPAKTHKE;

- HaBBIKAMHU alpHOPHON OIIEHKH HEOO0XOJAMMOW TOYHOCTH HCXOJHBIX JAaHHBIX, UCXOMAA W3
TpeOyeMol TOUHOCTHU pe3yJIbTaTa;

- HaBBIKaMH OLICHKH 00bEMa BHIYHCIIUTENILHON pabOThl U BBIOOpa CPEJICTB BHIYHUCIICHUH;

- IPAaKTHYECKUMU HAaBBIKAMM OpraHMW3alny BeluucieHuii B cpene MATLAB;

- IPaKTHYECKMMH HaBbIKaMU IporpammupoBanus B cpere MATLAB;

- crocobaMM aHajau3a MOJYyYEHHBIX pPe3yIbTaTOB BHIUMCICHUN U OLIEHKH UX MOTPEUIHOCTH;

- cnocobamu rpadUuecKoi HHTepIpEeTalMy MOTYUYSHHBIX Pe3yJIbTaToB.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI

Mooynw 1. Ocnosvl pabomer 6 MATLAB u oyenxa noepewnocmeti

1.1 BBenenue B BoIUMCIUTENbHYIO MaTeMaTuky. OcHoBbI paboTsl B MATLAB.
IIpenMeT BBIYMCINTENBHON MaTeMaTUKNA. MeCTO YMCIEHHBIX METO/I0B B HayYHBIX MCCIIEIOBAHUSAX.
TpebGoBaHusi K pacy€THBIM MOMYJISIM, PEATHU3YIOIIUM aJTOPUTMbI BBIYHUCICHUM MO Pa3IU4YHBIM
YUCJIEHHBIM MeTogaM. Buael 4yncineHHbIX MeTonoB. OcHOBHble KomnoHeHTel MATLAB.
3HakoMCTBO ¢ uHTepdeiicoM. Tumbl naHHBIX. Apudmernyeckue omnepanuu. Anredpandeckue
¢ynkuuu. 3aganue MaccuBoB. Onepanuu Hajx MaTpuiaMu. CUMBOJIbHAs MaTeMaTHKa.

1.2 Onenka norpemHocteit pacuéroB. OcHOBBI porpaMMmupoBanns B MATLAB.

VcTOYHMKNM  TOTpelmHOCTH  pe3yipTaTa  BbluucieHuid. llpsamas 3amaga  Teopun
norpemHocTeld. Pemenune oOpaTHON 3amauu Teopuu mnorpermHocTeil. Ilporpammubie Moaynw,
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¢yukunu u nondyukimu MATLAB. Oneparopst MATLAB. YnpasneHue nocieoBaTeIbHOCTBIO
ucnojHeHus orneparopoB. [loctpoenne nBymepHbix rpadukoB. Kontypueie yeprexu. Kpusbie u
IIOBEPXHOCTU B TPEXMEPHOM IIPOCTPAHCTBE.

Mooynw 2. Pewenue cucmem KOHEUHbIX YPAGHEHUL

2.1 Pemenne cucrem JuHEHHbIX anreOpandeckux ypaBHeHui (CJIAY). Ilpsmbie meToas!
pemenust CJIAY.

CormnacoBaHHble HOpMBI BekTopoB u Marpun. OOycnoBnenHocts CJIAY. Ywcno
obycnoBinerHoctd Matpunibl. O030p mpsmbeix MetonoB pemenus CJIAY. Pemenune CIIAY B
MATLAB.

2.2 WrtepalioHHBIE METO/IbI PEIICHUS CUCTEM JIMHEHHBIX allreOpandyeckux ypaBHEHHI.

Mertonbl SIkoOu, 3eiinens, BepXHel perakcaliu; yCIOBHs CXOJUMOCTH METOJOB; BIUSHHE
OIMOOK OKpYIVIEHHUSI Ha pe3yJbTaT YHMCICHHOTO pELICHHs; METOJbl TPaJUEHTHOTO WU
HAMCKOPEHIIEero CITycka; METOJl MUHUMAaJIbHBIX HEBA30K. COOCTBEHHbIE 3HAUCHHUS U COOCTBEHHBIE
BekTophl. Pemmenne CJIAY 8 MATLAB.

2.3 Meronpl penieHNs HEIMHEWHBIX YPaBHEHUH.

Otnenennie KopHeH ypaBHeHHsA. Meton mepebopa. YTOYHEHHWE KOpHEW. AHam3
3G PEKTUBHOCTH UCIOJIB30BAHUS Pa3IMYHBIX METOAOB, TAKUX KaK: METOJ| MOJIOBUHHOTO JEJICHHS
(muxoTommm), MeToAa Xxopa, Meroa HproToHa (METOJ KacaTeabHBIX), MOAUQPHUIIMPOBAHHBIA METO]]
HeroToHa (MeTON CEeKyIuX), METOA OJHOM KacaTeabHOW, METOJ INpOCThIX HTepauuil. Pemenue
HenuHEeNHbIX ypaBHeHu B MATLAB.

2.4 PeuieHue cucTeM HENMHENWHBIX YpPAaBHEHUM.

VYcenoBust cxonmumoctd. Metoa mpocteix utepanuii. Merton HeroToHa; omnpeneneHue
MaTpuibl SIkoOM. MeToasl KOHTPOJS CXOAMMOCTH WTEPAlMOHHBIX METO/A0B. Bo3MoxHOCTH
MATLAB niis pelieHusi CUCTEM HETMHEWHBIX YPaBHEHHIM.

Mooyne 3. Memoowvl npubnudicenus 8 UHIHCEHEPHBIX PACUEMAX

3.1 ntepnonupoBanue QyHKIIHMA.

KommnbrorepHoe MozenrpoBaHue npu oopaboTke onbITHBIX AaHHBIX. [lonmuHoM Jlarpanxa.
Koneunsie pasznoctu. Ilomunom Herootona. OcTaToyHbli WiI€H W €ro  OLEHKH  JJIS
KOHEYHOPA3HOCTHON HHTepnosiuuu. [nobanbHas M KyCOYHO-NOJIMHOMMAJIbHAS HHTEPIIOJISALUS.
WNHrepnosmsanms crutaiHaMu. MHoOroMepHass uHTepnojsinus. Peammsanus uwHTEpnonsuuud B
MATLAB.

3.2 Anmpokcumanus S3KCIepUMEHTAIBHBIX IaHHBIX.

CriaxxuBaHue  OINBITHBIX  JaHHBIX  METOJOM  HauMeHblmx  kBaapatoB (MHK).
AnmpokcuManus KaHOHHYECKUMH MOJUHOMAMHU.

AnNmnpoKcUManusi OpTOrOHAJIBHBIMHU KJIacCMYeckKMMH nojruHomMaMmu llomumHomsl YeOwiméBa;
[Tonuunowmst Jlexanapa. Peanuzanusa annpokcumanuun MHK B MATLAB.

3.3 Uucnennoe nudhepeHIpoBaHue.

Metoapl uncieHHoro nuddepeHIpoBaHus; MOPSIOK TOYHOCTH MeTona. Meton Pynre
yTouHeHus:  ¢opmyn  uucieHHoro  auddepenuupoBanus. Ilonstue o  rpaduyeckom
muddepenumpoBanun. Yucnennoe auddepenunporanre B MATLAB.

3.4 YucnenHoe MHTErpupoBaHue (QyHKIUH.

O0630p METO/J0B YHWCIEHHOTO HMHTErpupoBaHua. OCOOEHHOCTH MOBEACHUS MOTPEUIHOCTH
uHTerpupoBanus Qynkiuit.  IIpoueaypa PyHre OIEHKM MOTPEIIHOCTH M YTOYHEHHUS (OpMYI
YUClIeHHOro  MHTerpupoBanus. Metoasl  Monte-Kapno.  [IpuOnmkéHHoe — BhIYUCIIEHHE
HECOOCTBEHHBIX HHTErpajoB. YucneHHoe uurerpuposanue B MATLAB.

Mooyns 4. Onmumuzayus u pewenue oup@epenyuanrohvix ypaguerutl 1 nopsaoxa

4.1 YucieHHble METO/IbI ONTUMHU3ALIUH.

O0630p 4YHCJIEHHBIX METOAOB onTuMmu3amuu. I[louck wmuHUMYyMa QYHKIUE OHOM
nepeMeHHoil. Meton mepebopa. Meton npoGnenus. Metos 3o010Toro ceueHus. Meron mapadod.
Meroapl MHUHUMH3ALMM, HCHOJIB3YIOIIUME NpPou3BOJHbIE; MeTron Hprorona. Ilomck MumHHMyMa
(GYHKIMH HECKOJBKUX IMEPEMEHHBIX; METO]] MOKOOPAWHATHOTO CITyCKa; METOJ HauCKOpeHIero
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CITyCKa; METOJl MIOMCKa MUHIUMYyMa OBPaXHbIX QyHKIuH. [IpoOiaeMbl moncka MUHUMYyMa B 3aJadax
¢ 6onbmuM ynciaoMm u3mepenuil. [louck Mmunumyma pynkuuit B MATLAB.

4.2 Pemenue nu¢depeHuanbHbIX YpaBHEHUH IEPBOTO MOPSIKA.

3anaya Komwu; moustue oOyCIIOBIEHHOCTH 3ajauu; ycioBue Jlummmna. Mertonsl Pywnre-
Kyrra 1 — 4-oro nmopsiakoB. JlokanbHas W rio0aibHas morpemHoctd merona. IlpaBuno Pynre
oneHku norpemHoctd. Meton Pynre-Kyrra-Mepcona. Merog [Tukapa. Meton manoro napamerpa.
Merton nporuno3a-koppekiuu Anamca. Pemmenne quddepenunansueix ypapaenuit B MATLAB.

4.3 Pemenue HOpPMalbHBIX CHCTEM OOBIKHOBEHHBIX JU(GepeHlInaIbHbIX YpaBHEHUN
oAay).

Meron Diinepa, meron Oinepa-Komm, metron Pynre-Kyrra. Breibop mara yucieHHOTO
uHTerpupoBanus 3anad Komm. [Ipouenypa PyHre olieHkM NOrpeIIHOCTH U YTOUHEHUS YUCIEHHOTO
pemenus 3agad Komm. OO0ycnoBiIeHHOCTh YHCIEHHBIX MeToAoB pemenus OY. VYcroitunBocTh
pemennii quddepeHnnanbHbIX ypaBHeHul no Jisnynoy. XKéctkue cuctemsr OJ1Y.

4 O6beM yueOHON JUCITUTUTHHBI

. B 3aueTHBIX B akangem.
Bunel yueGHOI paboTh

€IMHUIAX yacax

O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 7 252
KonTakTHas padora (KP): 2,2 80
Jlexmuu (Jlek) 0,9 32
[Tpaktrueckue 3ansatus (113) — —
CamocrositesibHast padora (CP): 3,8 136
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeTI0B JUCIUILIMHbI 3,8 136

Buja KoHTpOJISi: IK3aMeH 1,0 36

. B 3auernbix | B actpon.
Bunet yueGHoI paboTh

eAMHUIIAX yacax

O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 7 189
KounraktHas patora (KP): 2,2 60
Jlexuun (Jlek) 0,9 24
[Ipaktnueckue 3austus (I13) — —
CamocrositesbHas padora (CP): 3.8 102
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 3.8 102

Bua KoHTpoOJIsA: 3K3aMeH 1,0 27

AHHOTanus padoyveil NPOrpaMmbl AUCHUIITHHBI

«MeToabl BBIYUCIUTEIbHOM MAaTEeMATHKHU M MAKeThl NPUKJIAAHBIX nporpamm» (b1.B.J1B.2.2)

1 Heab AMCUMIUIMHBI — U3YYUTh METOJIbI BBIUUCIUTEIHLHOM MaTeMaTUKH, OCOOCHHOCTH UX
QITOPUTMH3AIUHN, a TaKKe€ BO3MOXKHOCTH HCIIOJIB30BAHMS JAHHBIX METOJOB MJIsi YHCIECHHOTO
pelieHrss MaTeMaTH4YecKHX 3agad B 00lacTH pa3pabOTKU CHUCTEM AaBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS XMMHUYECKUX IMPOU3BOJACTB C HCIOJB30BAaHHMEM CTaHAAPTHBIX [AKETOB
MPUKIATHBIX TPOTrPAMM.

2 B pe3yabTare M3y4eHHs JUCHMIUIMHBI 00y4alONIUiica MO MporpaMmme dakajaBpuara
JOJIKeH:

Obaadoams cneayoIUMU KOMIIETEHIUSIMU:

- BIAJCHUEM IIUPOKOW OOmEell mnoAroToBKOM (0a30BBIMH 3HAHUSMH) JJS  PELICHHUS
MPaKTUYECKHX 3a/1a4 B 00J1acT HH(MDOPMAIMOHHBIX cucTeM U TexHosorui (OI1K-1);

- CIIOCOOHOCTBIO HCIIOJI30BATH OCHOBHBIE 3AaKOHBI E€CTECTBEHHOHAYUYHBIX JUCLMILIMH B
npoecCHOHANBbHOM  JESTeNbHOCTH, MPUMEHSATh METOAbl MaTeMaTHYeCKOro aHalu3a |
MOJCJIUPOBAHUS, TEOPETUUECKOTO U dKCTIepUMEHTaNIbHOTO ucciaeaoBanus (OI1K-2);

- CIOCOOHOCTBIO HCIOJIB30BAaTh MaTeMaTHYECKHUE METOJbl 0OpabOTKM, aHAJIM3a U CHUHTE3a
pe3ynbTaToB npodeccuoHabHbIX uccnenoBanuii (ITK-25);
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3nams:
- OCHOBHBIE MOHATHSI, KJIACCHI 33/1a4 U METO/IbI BBIYUCIUTEIBHON MAaTEMAaTHKH;
- OCHOBHBIC QJITOPUTMBI YHCIIEHHBIX METOJOB PpELICHHA MAaTeMaTU4eCKUX 3anad, Hux
IIPEUMYIIECTBA U HEIOCTATKH;
Ymemo:
- MpaBWIbHO OCYIIECTBJIATH BHIOOP YHCIEHHOTO METOJAA pelIeHUs 3a/ladd, UCXOols U3 eé
YCIIOBH, UIMEIOIIUXCS UICXOTHBIX JJAHHBIX U TpeOyeMOoi TOUHOCTH pPeIICHHS;
- HCIOJb30BATh YUCJIECHHBIE METOABI JUISl PEIIECHUS MAaT€MAaTHYECKHX, TEXHOJOTMYECKHX W
HCCJIE0BATEIbCKUX 3a/a4;
Braoemy:
- 0a30BBIMU HaBBIKAMHU MTOCTPOCHUS MAaTEMAaTHUYECKUX MOJEeH TUIOBBIX MPO(pEeCCHOHATBHBIX
3a/1a4 ¥ COJIepKaTeIbHONW NHTEPIPETALMH MOJyYEHHBIX PE3YyJIbTaTOB;
- CTaHIApTHBIM  TPOTPaMMHBIM  OOecCleYeHHeM Ui pPEUIeHUss  MaTeMaTHYeCKHuX,
TEXHOJIOTMYECKUX U UCCIENOBATEIbCKUX 3a71a4 C UCIIOJIb30BAHUEM YHCIEHHBIX METOOB.
3 Kparkoe comepxxanue 1M CUMILIAHBI
Mooy 1. Ocnosnbie nouamus U ONpeoeleHUss BbIUUCTUMENbHOU — MAMEeMAmuKU.
Yucnennvle Memoovl peuieHusi ypagHeHuti u CUCmeM YPaGHeHUll
Hemn wu 3agaum jgucuuruHel. Kiacebl 3amad, pemiaeMbpIX YHUCIEHHBIMH  METOAAMM.
OcCHOBHBIE MTOHATHS, ONpeesieH s, TepMUHONOTHS. [IoHATHS OMOKY U TOYHOCTH. Bubl ommobok.
Utepannonnslie BbluMcieHUs. CXOAMMOCTh WTEPALIMOHHBIX BblYMCICHUM. UucieHHoe pelieHue
HEJIMHEHHBIX alreOpandeckux ypaBHeHUi. Metoabl pemenus. OTaeneHne KopHel rpadpuuecKkumMu
MeToJaMu. YTOuHeHue KopHed. VHTepBanbHbIE METOAbl. MeToabl KOppEeKUUU NPUOITHKEHUS.
Meron MOJIOBUHHOIO JeneHus. Meron MNpONOpUUOHAIBHBIX YacTed. YCIOBHUS OKOHYAHUS
BBIYMCIICHUI MHTEPBAIBHBIMUA MeTofamu. IIpenmyinecTBa 1 HETOCTaTKM MHTEPBAIBHBIX METOJIOB.
Meron mnpocTsix urepanuid. JlocTaTo4HOE YCJIOBHE CXOAMMOCTH PEIICHHMS METOJOM IPOCTBIX
utepauuil. IlomydyeHune rapaHTUPOBAHHO CXOJSIIEHCS WTEPalMOHHOW (OpPMBI HEIHMHEWHOTO
ypaBHeHus. MeTtox kacareiabHbIX. J[OCTaTOYHOE YCIOBHE CXOAMMOCTH METOAA KAacaTelbHBIX.
BoruncnutenbHble MpoOiieMbl MeToAa KacaTelbHbIX M MX pemieHue. CucrtemMbl JMHEHHBIX
anreOpandyeckux ypaBHeHMH. [IpsiMble M UTepallMOHHbIE METO/bI pelieHus. MaTpuuHbId MOAXO/.
Mertoast Kpamepa, oOpaTtHoii maTpuipl, XKopaana—Iaycca n ux anroputmusamnus. MeToa mpoCThIX
uUTepalui Ui pelIeHUsl CUCTEM JIMHEHHBIX ypaBHEHUH. J[0CTaTOYHOE YCJIIOBHE CXOAMMOCTH H
NpUBEIEHNE K CXOJsIIelcs uTepaluoHHON ¢dopMe. VYCiIoBUS OKOHYaHMSI HUTEPALMOHHOMN
npouenypsl. Moaudpukamus — 3eiinend. OcoOEHHOCTHM — peIIeHHs  CUCTEM  HEeJMHEMHBIX
anreOpanveckux ypaBHEHHMH. MeToa MpOCThIX UTepaluil U ero Moau(UKalud MPUMEHUTENBHO K
cUcTeMaM HeNWHEHHbIX ypaBHeHMd. Metonq Helorona—Papcona wu ero Moaudukaims.
AnropuTMu3anMs pEIICHHUs YpaBHEHHM W CHUCTEM YpaBHEHHW. PelleHne ypaBHEHMH M CUCTEM
YPaBHEHUH C UCIIOJIB30BAHUEM ITAKETOB IPUKIIAHBIX IIPOTPaAMM.
Mooy 2. Obpabomka sKCnepumMeHmanbHblxX 3a8UCUMOCTEl
HHTepnionpoBaHue SKCIHEPUMEHTANBHBIX 3aBUcuMocTei. llocranoBka 3amaun. IloHATHA
MHTEPHOSIIMM M DKCTPAnoOJSILMM.  Y3Jbl  HMHTEpHoNMpoBaHud.  KycoudHO-JIIMHEWHOe
MHTEPIONMpOBaHUe. VHTEpHONAIMOHHbIE TOJIMHOMBI. ['paduyeckoe ompeneneHue CTeneHH
nosmHoMa. [loHsATHE KOHEUHBIX pas3HocTed. OmnpeneneHue CTENeHW ITOJIMHOMA C IOMOIIBIO
KOHEYHbIX  pa3HocTedl.  OrpaHMdyeHMe  Ha  HUCIOJB30BAaHUME  KOHEYHBIX  Pa3HOCTEH.
WNHTepnoasnnoHHbII IIOJIMHOM Jlarpanxa. [TonsiTne pa3AeEHHBIX Pa3HOCTEH.
WuTeprionaunonHslii monuHoM HproToHa. AnnpokcuManusi 3KCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN.
Meron HauMEeHBIIMX KBAaApaTOB M ero Kpurtepuil. CrncreMa JIMHEWHBIX YpaBHEHWM I pacuéra
KO3(QQUIMEHTOB aNMpPOKCUMUPYIOIIETO IMOJWHOMa. MaTpuyHas ¢opma pemieHus 3aaa4yu
anIpoOKCUMAalMd METOJOM HAauMEHbIIMX KBaapaToB. DOpMHpOBaHHE XapaKTEPUCTUUYECKON
MaTpuilbl. BBIBOJ] OCHOBHOTO pPAacyETHOTO COOTHOLICHMA. AJTOpUTMH3ALUs  00pabOTKH
AKCIEPUMEHTAIbHBIX  3aBUcUMOCTed. (OOpaboTka HSKCIEPUMEHTAJIbHBIX  3aBUCUMOCTEH  C
UCIIOJIb30BaHUEM NIAKETOB MPUKJIAJHBIX IPOIPAMM.
Mooynw 3. Hucnennvle memoowvl ougpepenyuposanus u uHmezpupo8aHus
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Yucnennoe auddepeHurpoanue. YMCIEHHBIH pacdéT MPOU3BOJIHBIX OJHOMEPHBIX
¢byHKIMI nepBoro nopsiika. YnciaeHHbI pacy€T YacTHBIX MPOU3BOIHBIX MHOTOMEPHBIX (DYHKIMH.
YucneHHbIH pacuéT MPOU3BOAHBIX BBICHIMX MOPSAAKOB. MakTOphl, ONpenensionme OIHMOKy
gucieHHoro  auddepeHnupoBanus.  UucieHHoe — WHTerpupoBaHue. UHWCIEHHBIA  pacuér
onpenenéHHplx uHTerpaios. llar wHTerpupoBaHus. MeToapl NPSIMOYTOJIBHUKOB, Tpanenui,
napabon. Koaddumumentsr Koteca. DaxrTopbl, omnpenensiomme  OMMOKY  YHCICHHOTO
MHTETpUpOBaHus. UMCIEHHBIM pacdy€Tr Ompelnen€éHHbIX MHTErpanoB MeronoM Monre-Kapio.
UYucneHHoe pelmieHue OOBIKHOBEHHBIX Iu(pdepeHalbHbIX ypaBHEHUH W UX cucTteM. MeToj
Oitnepa. MoaudunupoBanseiii meton Oinepa. Meron Oitnepa—Komm. Merox Pynre-Kyrrer 4
nopsaka. @akTophl, BIUSAIOIIME HA HAKOIUJIEHWE OIIMOKKM TMPH YUCICHHOM pPELIECHUH
mudepeHManbHbIX  ypaBHEHMH W uX  cucteM.  OCOOEHHOCTHM  pEIIeHUS  CHCTEM
muddepeHumnanbHbeIx ypaBHeHu. [loctanoBku 3anaun Ko u kpaeBoil 3aigaun. Pemenue 3agauun
Komm. Csenenune kpaeBod 3amaunm K 3azade Komm. AsropuTMusanus YHUCIEHHOIO pacuéra
MIPOU3BOJHBIX M OMNpPEACNEHHBIX HMHTErpanoB. AJTOpUTMH3ALUs penieHus IuddepeHnnaIbHbIX
ypaBHEHHMI M UX cucTeM. YncieHHble MeToIbl T GepeHIMPOBaHNS U HHTETPUPOBAHUS B ITAKETaxX
MPUKIIATHBIX TPOTPaMM.

Mooynb 4. Hucnennvie memoovl 00HOMEPHOTU U MHO2OMEPHOU ONMUMU3AYUU

ITocTanoBKa 3a7a4 OJJHOMEPHONW M MHOTOMEPHOW onThMu3anuu. Kpurepuil ontumusanuu.
I'moGaneHble W JOKanbHble onTUMyMbl. Kiaccudukanus meronoB ontumuzanuu. OmHoMepHas
onTUMu3anMs. MeTton nokanm3anuu ontumyma. Meton 3010Toro ceueHus. CpaBHEHHE METOJIOB
OJIHOMEPHOI onTuMHu3anuu. MHoromepHas ontuMusanus. MiumrocTpanus 4HUCIEHHBIX METO/IOB C
IIOMOIIBIO JIMHUKA YpPOBHA. MeTOapl JETEPMHUHUPOBAHHOIO IOMCKAa. MeTox moo4epEnHOro
W3MEHEHUs1 NEepeMEHHBIX. Meron ckaHupoBaHMs. CpaBHEHHE METOAOB JETEPMUHUPOBAHHOIO
MOMCKa. MeTOoabl TPaJueHTHOTO moucka. Meroa penakcaruii. Bpibop mepemMeHHOW W 3HaKa
HaIpaBJIEHUs] NOMCKAa HAa OCHOBE aHaJIM3a 3HAYEHWM YacCTHBIX MPOM3BOAHBIX. MeTon rpaaueHTa.
Pacuér koopauHAT HampaBieHUS JBWXKEHHS K ONTHUMyMy. MeETOJ HaMCKOPEMIIEro CITycKa.
CpaBHEHME TpaJUEHTHBIX METOAOB. Meroapl CllydalHOro moucka. Meroa — ciay4yailHbIX
HarpaBjeHui. MeTton oOpaTtHOro mara. MeToJ crycka ¢ HakazaHHeM CIy49aiHOCThI0. CpaBHEHHE
KJIACCOB YMCJIEHHBIX METOJO0B MHOTOMEPHOM ONTUMH3ALMU. AJNTOPUTMM3AlMs PELIEHUS 3anad
ontuMu3anuy. ONTUMHU3aLUs C UCIIOIb30BAHUEM MAKETOB MPUKJIAAHBIX IPOrPAMM.

4 O0beM yueOHOH THCHHUIIMHBI

N Bcero 4 cemecTp
Bunbr yueGHOM paboThI
3a4. e1. / aK. 4 3a4. e1. / aK. 4

I WIS 6,00 /216 6,00 /216
AUCHUILINHBI 0 Y4e0HOMY TUIAHY
KonTakTHasi padora (KP): 2,22/ 80 2,22/ 80

— JIEKIIUHA 0,89/32 0,89/32

— 1abopaTopHbIe PAOOTHI 1,33/48 1,33/48
CamocrosiTesqibHasi padoTa 3,78 /136 3,78 /136

Buj koHTpoJjs: Jk3amMeH
Bunbr yueOHOM pabOTHI Beero 4 cemecrp
3a4. e1. / acTp. 4 3a4. el1. / acTp. 4

TGOS TGS 6,00 /162 6,00 /162
AUCHUILIMHBI 0 Y4e0HOMY ILIAHY
KonTakTHas padora (KP): 2,22 /60 2,22 /60

— JIEKIIAHA 0,89 /24 0,89 /24

— mabopaTopHbIe pabOTHI 1,33 /36 1,33/36
CamocrosiTesibHas padoTa 3,78 /102 3,78 /102
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| Buja koHTpOJsi: DK3aMeH | |

AHHOTAIUS padoyeil MPporpaMMbl JUCHUIIIHHBI
«SI3p1k mporpammupoBanus C++» (b1.B./1B.3.1)

1 Heab AUCHUIUIMHBI — TEOPETHYECKAS M MIPAKTHUYECKasl MMOATOTOBKA CTYJIEHTOB B 00JacTH
MPOEKTUPOBAHUSA M Pa3pabOTKH IpOrpaMM Ha s3blke IporpammupoBanuss C++ ¢ HpuUMeHEHUEM
Pa3IUYHBIX TEXHOJOTUN IPOTpaMMHUPOBAHUSI.

2 B pe3yabTare M3y4eHHsl JUCHHMILUIMHBI 00y4alOUIUiics MO MporpaMmme dakaJjaBpuara
JOJIKeH:

Obnadamsb CleayONTUMU KOMITETSHIIUSMH:

- BIAQJICHHE WIUPOKOW OOme MOArOoTOBKON (0a30BBIMH 3HAHUSMH) [UIsI  PEIICHUS
MPaKTUYECKHX 3a/1a4 B 00J1acT HH(MDOPMAIMOHHBIX cucTeM U TexHosorui (OITK-1);

- CHOCOOHOCTH BBIOMpATh M OIIGHMBATH CIOCOO peanu3auuy HH(OOPMAIMOHHBIX CHUCTEM H
YCTPOMCTB (MIPOrpaMMHO-, allapaTHO- WK MIPOrPaMMHO-AIIAPATHO-) [l peLIeHHs] TTOCTaBICHHON
3agaun (OITK-6).

- CIOCOOHOCTh YYacTBOBAaThb B paboTax IO JIOBOJKE U OCBOCHUIO HH()OPMAIIMOHHBIX
TEXHOJIOTHH B X0/I¢ BHEJPEHU U dKCIUTyaTauu nHpopmannonusix cucrem (I1K-15);

- CIOCOOHOCTBIO UCHOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MPOQEeCcCHOHANTBHON
JEeSTeIBbHOCTH B OOJIACTSX: MAIIMHOCTPOEHHE, MPHUOOPOCTPOCHHE, TEXHHKA, OOpa3oBaHMUE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHUE, IOPUCIIPYICHIMS, OU3HEC, MpeANpUHUMATENIbCTBO,
KOMMEPIIHS, MEHEKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTb HWH(POPMAIIMOHHBIX CHCTEM,
yIOpaBlieHUE TEXHOJIOTUYECKUMHU MPOLECCaMH, MEXaHHKa, TeXHudeckas (u3uKa, SHEpPreTuka,
AllepHas OJHEpPreTUKa, CWJIOBas AJIEKTPOHMKA, METaUIyprusi, CTPOMUTEIbCTBO, TPAHCIOPT,
KEJIE3HOJAOPOKHBIA TPAHCIOPT, CBSI3b, TEICKOMMYHHUKAIUH, yIIpaBieHHEe UH(POKOMMYHHUKAIUSIMH,
MOYTOBAsI CBS3b, XMMHUYECKAsl MPOMBIIUICHHOCTb, CEJIbCKOE XO3SHUCTBO, TEKCTWJIbHAS W JIerKas
MIPOMBIIIJICHHOCTh, MHILEBasi MPOMBIILIEHHOCTh, MEAUIIMHCKUE U OMOTEXHOJOTHH, TOPHOE JIeJ0,
obecriedeHrne 0€30MacHOCTH MOA3EMHBIX MPENNPUATHI M MPOU3BOJCTB, I€OJOTHs, HeTerazoBas
oTpacib, Teoae3us U Kaprorpadus, reouH(QpOpMaMOHHbBIE CUCTEMBI, JECHONH KOMILIEKC, XUMHUKO-
JECHOM KOMIUIEKC, JKOJorus, cdepa cepBuca, CUCTEMBl MAacCOBOW WHGOpMAIUU, U3AiH,
MEAMAUHIYCTPUS, a TakKe MPEANPUATHS Pa3IUYHOrO Mpoduias U BCe BUIBI JAEATEIHHOCTH B
YCIIOBHSX 3KOHOMUKHU HHPopMarmonHoro obmectsa (I1K-17).

3namo:

- TPUHIHUIGI, 0a30BbIe KOHICMIUU TEXHOJOTHH MPOrpaMMHUPOBAHUS, OCHOBHBIC 3Tambl U
MIPUHIIMIIBI CO3/IaHUS IPOTPAMMHOTO MPOIYKTa,

- ypOBHU aOCTPAKINH, pa3Inure MEXy crienrudruKanuen u peaan3anuei,

- PEKypcHI0, HOBTOPHOE HCIOIb30BaHHUE KO/,

- TMPOEKTUPOBAHUE MPOrPAMM C YUYETOM U3MEHEHUH,

- 00paboTKa HCKIIFOYCHHH, OIITUOKH U OTJIAIKA.

Ymemy:

- HCIOJIb30BaTh AITOPUTMBbI 00pabOTKM MHGOPMAIIUH TS Pa3IMYHBIX IPUIIOKEHUN;

- HMHCTAJUIMPOBATH, TECTUPOBATh, UCIIBITHIBATH U UCIIOJIH30BATH MPOTPAMMHBIE KOMITOHEHTHI;

Braoemy:

- TEXHOJIOTHSIMU MPOLIEYPHOTO U 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS;

- CIOCOOHOCTBIO Pa3zpabOTKH MPOrPaMMHOI0 MHOTO(ailIoOBOTO MPOEKTa.

3 Kparkoe comepxanue 1M CUMILITUHBI

Mooy 1. Bsedenue

SA3pik  mporpammupoBanus C  ++. Dnementsl s3bika C++.  AndaBuUT, KOHCTaHTHI,
nepemenHbie. CTpykTypa nporpammsl (11 MS-DOS): - moakitoueHue 0uOIMoTeK, GyHKIUS main,
JIEKCEMBI, IPUHITUITBI CO3aHus (YHKIIMH, BBI3BIBAEMBIX U3 TJIABHOU MporpamMmbl. OOMEH JaHHBIMU
B ¢GyHKimusax . Mopaenu mnamstu. buOnuoTeku craHgapTHBIX (QYHKIHMHM s3blka. [IpuHOMNBL KX
KJaccu(uKauy 1 BbI30Ba. Bo3Bpariaemble 3HaueHUS PYHKLIUH.

Mooynw 2. Cmpykmypnoe npoepammuposarue. bazosvie cpeocmea szvika C++
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Tunsl panebiX. Onepanyu  s3blKa: - MaTeMaTHYECKME M JIOTMYECKHE. BwlpakeHus.
[TpyHIMIIBI KCTIONB30BAHMSI ONIEPALUN U CTAaHIAPTHBIX (PYHKIMN B BhIpakeHUsIX. OnepaTopsl s3bIKa
(cocTaBHOM, ONEPATOpPbI LIMKJA, YCIOBHBIE ONEPATOPBI, ONEPATOPHl NEPEXOMA, NMEPEKIIOYECHUS U
Bo3Bpara). [IpeoOpazoBanue tunoB. MoaynbsHOe nporpamMmmupoBanue. Oyukmun. OOMEH JTaHHBIX B
¢yukuusax. Oneparop return. [lepenaua nHopMayu MO 3HAUEHUIO, MO yKa3aTeso, MO CChUIKE.
Vkazarenu © MaccuBbl. [IpUHIMIBI  HCMONB30BAHUSA CUMBOJIBHBIX  CTPOK. JIMpPEKTHBBI
npemnporeccopa. YciaoBHas Kommwisiiua. OOmactu  geicTBUS  MAGHTH(QHUKATOpoB. BHemHue
o0bsBneHus. [lonmeHoBaHHbIE 00IaCcTH.

Mooynb 3. ObvekmHo-0pueHmuposanHoe nPocpamMMUpoOsanue

Wukancynauus u  knaccel. @OyHkuuu-uneHsl kiacca.  JlpykecTBeHHbIE  (DYHKIIMU.
Konctpykropel u nectpykropbl. Ileperpy3ka KoHCTpykTopoB. (CTaTWyecKue 4UJIEHBI Kiacca.
[TpunHumnel co3nanus oObEKTOB. MexaHU3M HaclieZloBaHUs U uepapxus kiaccoB. Kiroun nocrymna
private:, protected:, public:. Ileperpyxaemble (QYHKUMH — YJIEHBI KiIaccoB. MHOXECTBEHHOE
HacnenoBanue. llomumopdusm u BupTyanbHble (yHKUuMU. YucTele BUPTyalbHble (QYHKIUH.
[Tonmumopdu3mM U MHOXKECTBEHHOE HacienoBaHue. UteHue u 3amuch MHGOpManu u3 (Hhaiios.
[ToToku (cTanAapTHBIN M OTKpbIBaeMblii). OTKpBITHE U 3aKphITHE (aiina. [lepemenienue ykazaremns
BHYTpH (haiina.

Mooy 4. Cmanoapmuas bubauomexa

Hla6nousl. KonreitHepHbie kiaccel. CTpokoBbIe Kiaacchl. ViTepaTopsl M (pyHKIIMOHAIBHBIE
o0wvekThl. Anroputmbl. [louck. CoptupoBka. JlepeBbs u mnupamujbsl. CpeicTBa UHCICHHBIX
pacueTos.

4 O6beM yueOHON JUCITUTUTHHBI

Cemectp 5 Cemectp 6
Bupl yueGHO paboThI
B zauetnbix | B akagem. | B 3adetHnix | B akagem.
eAMHUIIAX gacax eJIMHUTIAX gacax

O0mas TpyA0eMKOCTb JHCIUAIITHHBI 4 144 4 144
10 y4eOHOMY ILIAHY
KonraktHas patora (KP): 1,8 112 1,3 48
Jlexuuu (Jlek) 0,9 32 0,4 16
JlaGopaTopHbIie pabOThI 0,9 32 0,9 32
CamocrositesqbHasi padora (CP): 2,2 80 2,7 96
CamocTosTenbHOE U3yUeHUE Pa3IeioB 20 R0 2.7 96
JUCIUILTUHBI

Buja konTpoJs: 3a4er 3a4er

Cemectp 5 Cemectp 6
Bunst yueOHOI paboTh
B 3auernbix | B actpon. | B 3auerHsix | B acTpom.
eAMHUIAX yacax EMHULIAX yacax

OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 4 108 4 108
10 y4eOHOMY ILUIAHY
KonrakTHas pa6ora (KP): 1,8 84 1,3 36
Jlexuuu (Jlek) 0,9 24 0,4 12
JlaGopaTopHblie pabOThI 0,9 24 0,9 24
CamocrositesibHas padora (CP): 2,2 60 2,7 72
CaMocTosTenbHOE U3yUeHHUE Pa3/ieoB 22 60 2.7 7
JTUCITUTUTHBI

Bujx koHTpOJIS: 3a4eT 3a4eT

AHHOTanus padoyveil NPOrpaMmMbl AU CHUIITTHHbBI
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«O0BbeKTHO-OpHEeHTHPOBaHHOe nporpammuposanue» (b1.B./1B.3.2)

1 Ileabr  JMCHUIUVIMHBI —  U3YYUTh  METOAbl  OOBEKTHO-OPHUEHTHPOBAHHOTO
IIPOTPaMMHUPOBAHUS, METO/bI MPOEKTUPOBAHUS OOBEKTHO-OPHEHTUPOBAHHBIX MPOrPaMM, U3yUYUTh
00BEKTHO-OPUEHTUPOBAHHBIH SI3bIK MporpaMmmupoBanus C# 1 BU3yaJabHOt IPOrPaMMUPOBAHUH.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00y4YaIOIIMICA 110 MporpaMMe 0aKajaBpuaTa
JMOJIKeH:

Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- BJIaJICHWE MIUPOKOW O0OImeld MOoArOoTOBKOM (0a30BBIMH 3HAHUSMH) JUISI  pPEIICHUS
NPaKTUYECKUX 3a/1a4 B 001acTH MHDOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- CIOCOOHOCTh BBIOMpPATh M OLIEHMBATh CHOCOO peanu3aluu HHPOPMAIMOHHBIX CUCTEM U
YCTPOMCTB (IPOrpaMMHO-, allllapaTHO- WIN ITPOrPaMMHO-AIIApPaTHO-) JUIs PELIEHMsI TIOCTaBICHHON
3amauu (OI1K-6);

- CHOCOOHOCTh Yy4YacTBOBaTh B paboTax IO JIOBOJAKE W OCBOCHHUIO HH(OPMAIIMOHHBIX
TEXHOJIOTHH B X0/1€ BHEJPEHUS U dKCIuTyaTanuu nHpopmannoHusix cucrem (I1K-15);

- CHOCOOHOCTBIO HCHOJB30BATh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIbHON
JIEATETLHOCTH B OOJIACTAX: MAIIMHOCTPOCHHE, MPUOOPOCTPOEHUE, TEXHWKA, O0Opa3oBaHMUeE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpaBJICHUE, OPUCIPYICHIMS, OU3HEC, NMPEeANpPUHUMATEIbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OaHKOBCKHE CHCTEMbI, O€30MacHOCTb HH(POPMAIMOHHBIX CHCTEM,
yIpaBJICHUE TEXHOJIOTMYECKMMHU MpOoIleccaMH, MEXaHUKa, TEeXHH4Yeckass (Qu3MKa, JHEepreTuka,
gllepHas OJHEpPreTukKa, CHJIOBas JJIGKTPOHMKA, METaJUIyprusi, CTPOMUTEILCTBO, TPAHCIOPT,
JKEJIe3HOJIOPOKHBIN TPAHCIOPT, CBA3b, TEIEKOMMYHHUKAIMH, yIpaBlIeHue MHPOKOMMYHHUKAIUIMY,
MOYTOBAsl CBSA3b, XMMHUYECKas MPOMBIIIJICHHOCTh, CEJIbCKOE XO3SHCTBO, TEKCTUJIbHAS W JIeTKas
MPOMBIIIJICHHOCTb, MHILEBasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE UM OMOTEXHOJIOTHUH, TOPHOE JIENO,
oOecrieueHre 0€30MacHOCTH TMOJA3EMHBIX MPEANpPHUITHA U MPOU3BOJICTB, Teosorus, Hedrerazonas
OTpacib, TeoJe3usi U KapTorpadusi, reONHPOPMALMOHHBIE CHUCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, JKOJorusi, cdepa cepBHca, CHUCTEMbl MaccOBOM HWHGOpMalUu, AW3aiiH,
MEIUAuHyCTPHsL, a TaKXKe MPEANPUATHS Pa3IUYHOrO Npoduiast M BCe BUABI ACATEIBHOCTH B
YCIIOBUSX 3KOHOMHKHU MHPopMaionHoro obmectsa (I1K-17).

3nams:

- YTO Takoe KiIacCc U OOBEKT, OCHOBHbIE MPUHUUIB OOBEKTHO-OPHUEHTHPOBAHHOTO
IIPOrPaMMUPOBAHUSA, TPUHLUIBI IIOCTPOEHUS KJIACCOB, KPUTEPUM NIPOBEPKU IPaBUIBHOCTH
MOCTPOEHHUS KJIACCOB, OCHOBHBIE TEHJCHIMM B O0JIACTH Ppa3BUTHSI TEXHOJOTUN OOBEKTHO-
OpPUEHTHPOBAHHOTO ITPOrPAMMHUPOBAHMUS

Ymemy:

- HCIIOJIb30BaTh COBPEMEHHbBIE METObl OOBEKTHO-OPUEHTUPOBAHHOIO INPOrPaMMHUPOBAHHUS
IIPU KOJUPOBAHUU MPOTPAMMHBIX CHCTEM PAa3HOTO YPOBHS CI0KHOCTH

Bnaoemy:

- OCHOBaMH aJrOpUTMHU3ALIUH, IPOrpaMMHUpOBaHHe Ha s3bike CH;

3 Kparkoe comepxxanue 1M CUMILIAHBI

Mooynw 1. Beeoenue

Kusznennblii nukn nporpammsl. [lapaaurmel mporpammupoBanus. HTerpupoBaHHas
MOJIeTb CIIOKHOM cucteMbl. DyHKIMOHANbHAs MoOJElb, CTPYKTypHass MOJElIb U MOJEIb
B3auMojieiicTBus. llpeacraBieHne (QyHKIMOHANBHBIX TpPEOOBAaHM, JIOTUYECKOH CTPYKTYpBHl U
B3aMMOJIeiCTBHE 0OBEKTOB MpH pean3aunuu GpyHKUu B Buje nuarpamm sizbika UML.

ITakerel. ®yHKuMOHanmbHas Monenb. CTpyKTypHas Mojaenb. Mojenb B3aMMOJECHCTBUSA
00BEKTOB.

Mooyns 2. [Junamuxa obvexma, gpusuieckas mooeisb

[ToBeneHne 00bEKTa KaKk CMEHA COCTOSIHUN M peaju3alysl PorpaMMbl B BU/I€ KOMIIOHEHT U
UX pa3MELIeHHs MO Yy3JaM cpeabl HcnojHeHus. JuHamuka oObekTa. duznueckas MOJAETb.
KomnonenTsl. ®usnyeckas moaens. PazsepTeiBanne

Tpancdopmanus JIOru4eckoil Mojie B IPOTPaMMHBIH KO/

Crioco6s!I TpaHchOpMaIiK JIOTHUYECKOM MO B IPOTPaMMHBIN KOJT Ha si3bike C#, TIOHSTHE
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NPUWIOXKEHUs, NMPOEKTa M pPEelIeHUs NpUMEeHHMTeNbHO K Iuiatdpopme Microsoft.Net Framework.
OcoOEHHOCTH OpraHW3aIMK YMPaBICHUS B KOHCOJLHOM TpHIOKEHHUH U Windows TpHIIOKEHUH.
[TpumMep KOHCOJIBHOTO TMPHIIOKEHHS, COJEpIKAILIero oIpejesleHHe 0a30BOro M IMPOU3BOJAHOTO
knacca. Tpanchopmarus orudeckoit Mmoaenu. BzanmmonerictBue 00bekToB. 11[abmoHBl MPOEKTOB.
Omnpenenenne Kiaccos.

Mooy 3. Cucmema munos

Cucrema TunoB s3bika C#, oTaMuust B crocobe peanu3alud OOBEKTOB-3HAUCHUH U
00BEKTOB-CCHUIOK, ONPEAETICHUE CIOXKHBIX TUIIOB JJaHHBIX Ha OCHOBE OOBEIMHEHUS B KOJUIEKIIMIO,
arperallui M HacjaenoBaHus. OCOOEHHOCTH pealin3allii BCTPOCHHBIX THUIOB JAHHBIX C TOYKH
3peHUs HaJIeKHOCTU IPOrpaMMHUPOBAHUS.

Knaccel u 00bekTbl. O0beKTh — 3HaUeHHUA. OOBEKTHI - CCHIIIKU

CrpyxrypHas opranusanus JaHHbeiX. Komeknuu. Arperanus. HacnenoBanue

Tunbsl nanHbiX. Berpoennsle Tunbl gaHHbIX. [lepemennbie. Jlutepanbl. MMeHOBaHHBIE
KOHCTaHTbl. COBMECTUMOCTb THUIIOB

Mooyne 4. Onepayuu u ynpasisarowue KOHCMPYKYUu

Onepanyy NPUMEHUTENBHO K OOBEKTaM BCTPOEHHBIX THUIIOB M CpPEJCTBA YIPABIICHUS
BBIYHCIIUTEIBHBIM MIPOLIECCOM TP peanu3anuu meroaa. [Ipu paccMoTpeHnn omnepanuii BHUMaHHUE
aKUEHTUPYEeTCsl Ha TMPUBEACHWM THUIOB C TOYKM 3peHUsi oOecnedyeHus HaJeKHOCTH
IIPOrPaMMUPOBAHUA. YTIPaBISIIOIIME KOHCTPYKIMHM C TOYKM 3PEHUS TOAJEPKKH CTPYKTYpPHOTO
MoJxoJa K peanu3anuu aiaroputMma. [Ipumepsl 0OpaOOTKH [aHHBIX, MPEACTaBICHHBIX B BUJE
MAacCHBOB M JUHAMHUYECKUX MACCHBOB MPHUMEHUTEIHHO K OOBEKTaM BCTPOSHHBIX TUIIOB JAHHBIX U
00BEKTOB KJIACCOB, ONPEAENAEMbIX Pa3pabOTYNKOM

Onepanuu u Metobl. Oniepanuu HaJl JaHHBIMU BCTPOCHHBIX TUMOB. [IpucBanBanue.

Apudmernueckue onepauuu. Onepanuu oTHoueHus. Jlornyeckue oneparuu. Onepanuu co
CTpOKaMu

VYnpasistomue koHCcTpyKunu. Crnenoanue. BerBinenue. LIukibt

Mooyns 5. Memoovwl kak cpedcmeo peanuzayuu onepayut

Bompocsl ompeneneHuss W MCHOJAB30BAHUS METOJOB, B3aUMOJEHCTBHS METOJIOB IIO
VOpaBIEeHUI0O M OOMEHY JaHHBIMH. VIcmonp3oBaHWE METOJOB MJIs pealu3aliyl MPHUHIKIA
UHKaICyIauuu ¥ nonuMopdusma. Peamuszanust mnonuMopdusma B IUIaHE  CTaTUYECKOTO
noauMopdu3mMa U MOJTUMOPPHBIX METOA0B M MOIMMOP(HBIX BBI30BOB. CpeacTBa JMHAMUYECKOM
uaeHTU(UKAMK TUMa OO0BEKTa M MPUMEHEHHE aOCTPaKTHBIX KJIaccoB W HMHTep(encoB st
peanu3anyy NoIMMOP(HBIX METOI0B U MOJTUMOP(HBIX BEI30BOB.

Meronsl. BzaumoaeiictBue 1o ynpasieHuro. Bzanmozeiictsue 1o qanaeiM. KOHCTpYKTOPBI.
CoiictBa. VMcnonp30BaHne METOI0B

[Tomumopdusm. Ileperpyska metonos. [lepeonpeneneHre MeTo10B

AOGcCTpaKkTHBIE METO/Ib U a0CTpaKTHBIE Ki1acchl. IHTepdench

4 O0beM yueOHOH TUCHHUIIIMHBI

Cemectp 5 Cemectp 6
Bunst yueOHOI paboTh
B 3aueTHEIX B akagem. | B 3auerHnix | B akanem.
eJIMHHUIIAX qacax eJIMHUIIAX yacax

OO0uas Tpya10eMKOCTb M CHMILTHHBI 4 144 4 144
10 y4eOHOMY ILUIAHY

AyAUTOpHBbIE 3aHATHS: 1,8 112 1,3 48
Jlexmuu (Jlek) 0,9 32 0,4 16
JlaGopaTopHblie pabOThI 0,9 32 0,9 32
CamocrositesibHas padora (CP): 2,2 80 2,7 96
CamocrosiTenbHOE U3yUYEeHUE Pa3IeIoB 22 20 2.7 96
JIACTIATUTHHBI
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Buja kKoHTpOJIS: | 3a4yer | 3a4yer

Cemectp 5 Cemectp 6
Bunel yueGHOI paboTh
B 3agernbix | B actpon. | B 3auernsix | B acTtpom.
€IMHUIAX qacax eAMHULIAX Jacax

O0mas Tpy10eMKOCTb M CHMILTHHBI 4 108 4 108
1o y4eO0HOMY ILIAHY
AYAUTOpHBbIE 3aHATHS: 1,8 84 1,3 36
Jlexuuu (Jlek) 0,9 24 0,4 12
JlaboparopHbie pabOTHI 0,9 24 0,9 24
CamocrositesbHas padora (CP): 2,2 60 2,7 72
CaMOCTOsATEeIbHOE U3yUeHUE Pa3JieioB 22 60 27 7
JUCIATLTUHBI

Bua koHTpoJIs: 3ayer 3ayer

AHHOTaUs padoyell NporpaMMbl JMCHHUIIIHHBI
«Cucrembl ynpabJieHHsl XMMHKO-TeXHOJIOrn4eckumu npoueccamm» (b1.B./1B.4.1)

1 Heap AMCHUIIMHBI — HAYYUTH CTYJAEHTOB TEOPETUUECKUM 3HAHUSIM B 00JIACTU aHAJIN3A U
CHUHTE3a CHCT€Ma aBTOMATHUYECKOTO pEryJupoBaHMs, CHOCOOHBIX TPAMOTHO HCIIOJIb30BaTh
COBPEMEHHBIE METO/IbI M CPE/ICTBA ABTOMATU3ALIMH XUMHUKO-TEXHOJIOTMUYECKUX IIPOLIECCOB.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00Yy4YAIOIIUICA 110 MporpaMme 0aKajaaBpuaTa
JOJIZKEH::

Obnadams cneayOMUMU KOMIIETEHIIUAMU:

- CIIOCOOHOCTBIO HCIIOJI30BATH OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCLMIUIMH B
npopecCUOHATIBHON  JeSITENbHOCTH, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHajau3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOro uccienoBanus (OIIK-2);

- CHOCOOHOCTBIO HCHOJB30BATh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNpodhecCHOHAIbHON
JIeSITEJIBHOCTH B 00JACTAX: yNpaBJICHHE TEXHOJOTHYECKUMH MPOIECCaMU, MEXaHHKa, XUMUYecKas
IPOMBIIIJICHHOCTb, CEJIbCKOE XO03IWCTBO, TEKCTUIbHAS U JIerKasl IPOMBILIUIEHHOCTb, HeTera3onas
oTpaciib, a TaKXK€ NPEIIPUATUS PA3IUYHOrO NPOdUIsS U BCE BUABI JIEATEIBHOCTH B YCIOBHUSAX
HKOHOMHKH HH(popMarmoHHoro obmectsa (I1K-17).

3uamo:

- OCHOBHbIC NOHATHS W ONpEAEiCHUs B OOJACTH YNpPaBJIEHUS XMMUKO-TEXHOJIOTHYECKUMU
poleccamy;

- MaTeMaTH4YeCcKOe OMMCaHHUE 3JIEMEHTOB CUCTEM aBToMaTtudeckoro peryiuposanus (CAP) Bo
BPEMEHHON U YaCTOTHBIX 00JIACTSIX;

- Meroa npeoOpa3oBanus Jlamaca u nousTHe nepegarouHoi GyHkuu nemeHToB CAP;

- TUIOBBIE 3aKOHBI PETYJIUPOBAHUS U METO/IbI pacuera napameTpoB HacTpoek CAP;

- METO/Ibl pacueTa OJIHOKOHTYPHBIX KaCKaJIHbIX U KoMOMHUpOoBaHHBIX CAP;

- CTPYKTYpbI CUCTEM YNPaBJICHUS TUIIOBBIMU TEIUIOOOMEHHBIMU, MACCOOOMEHHBIMH U

Ymemn:

- MpOU3BOJUTH JMHEAPU3ALUIO AHAIUTHYECKMMH M YHCIEHHBIMH METOJaMH HEIMHEHHBIX
XTII;

- IPOU3BOJUTH ANMPOKCUMAIMIO KPUBBIX Pa3roHa M pacyeT MepeiaTouHbiX GyHKUui o0beKTa
yIpaBJICHMUS,

- OCYILECTBJIATH NpeoOpa3zoBanue Jlamnaca;

- OCYLIECTBJIAITH pacdyeT BPEMEHHBIX M YACTOTHBIX XapAaKTEPUCTHK 3JIEMEHTAPHBIX 3BEHBEB
CAP u pa3nuyHbIX 3aKOHOB PETyJIMPOBAHMUS;

- OCYIIECTBJIAITh CHHTE3 M aHAJIM3 OJHOKOHTYPHBIX, KacKaJHbIX U KOMOMHUpOBaHHbIX CY
XTII;
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- pa3pabaThIBaTh CUCTEMBI YIIPABICHUS TUIIOBBIMU XUMHUKO-TEXHOJIOTHUECKUMHU

Braoemy:

- HaBbIKaMHU CTpyKTypHoro u mapamerpudeckoro cunteza CY XTIl Bo BpemeHHONH u
YacTOTHOH 001acTiX;

- HaBBIKAMHU pacueTa MepeAaTOuHbIX (PyHKIHMH 00BEKTa MO AKCIEPUMEHTAIBHBIM JaHHBIM
(KpUBBIM pa3roHa);

- HaBbIKamu ontumuzanuu padoter CY XTII;

- HAaBBIKAMHU NPOEKTHPOBAHUS CUCTEM YIPABICHHS THUIIOBBIMHU XHMHKO-TEXHOJIOTMYECKUMU
IIpoLIECCAMMU.

3 Kpartkoe cogep:xkanue JUCUMILIHHBI

Beenenune. Llenn wm 3amaum kypca. KpaTkuil HMCTOpHMYECKMM OYEpPK CO3JaHHUS CUCTEM
ABTOMAaTUYECKOTO PETYIUPOBAHMS.

Mooyne 1. OcHnoeHble noHamus u onpedeieHus 6 o00IACmuU YHPAGIeHUs XUMUKO-
MexXHON02UYECKUMU NPOYeccamu

OcHOBHBIE TEPMHHBI U ONpENENeHNUs. XUMHUKO-TEXHOJIOTMUECKU npouecc. Perynupyemas
IepeMEeHHasA. YIpaBsAOIIKAE W BO3MYyIIAOIME Bo3AeicTBUA. (CucTeMa aBTOMAaTHYECKOIO
perynupoBanus (CAP). brnok-cxema CAP.

Hepapxnueckass CTpyKTypa CHUCTEM  YNPABICHHA XUMUYECKUMH  IPEANPUATHIMHU.
Hepapxuueckasds CTpyKTypa XHUMHUYecKuX mnpennpustiid. CTpykTypa  MHTETpHUpPOBaHHBIX
ABTOMATU3MPOBAHHBIX CHCTEM YIIPABICHUS XUMHUYECKUMHU NpeANpUATHSIMU. OCHOBHBIE ITOHATHSA O
cucreMmax aBToMarndeckoro perynupoanust XTII. binok-cxema CY XTII.

Knaccudukanus cucrem ympasnenus XTII. [lo Bumy MaTeMaTHYeCKOTO OMUCAHUS:
nuHelHble 1 HenuHelHble CY XTI [lo nmpuHuuny peryiupoBaHMs: pa30MKHYTHIE, 3aMKHYTHIE,
KOMOMHHMpOBaHHbIE U ajnanTuBHble. [lo (QyHKIMOHATIBHOMY Ha3HAYEHUIO: CTAOWIM3UPYIOLIUE,
clendme U mporpammubie.  IIo  4ucily KOHTYpOB — yIpaBi€HHMS: OJHOKOHTYpDHBIE U
MHOTOKOHTYpHBbIE. [l0 d4wncny ympaBiasieMbIX IEPEMEHHBIX W YHIPABISIONIMX BO3JECHCTBHIL:
OJIHOCBSI3HBIE U MHOTOCBSI3HBIE.

KauecTtBo, ObICTpO/IEHCTBHE U YCTOWYMBOCTH CHCTEM aBTOMATHYECKOTO pETyJIUPOBaHUS
(CAP). OcHoBHBIE MOKa3aTeNIN YCTOWIMBOCTH, ObICTpoIeiicTBUs U KauecTBa CY XTII.

Oranel agann3a U cudre3da CAP. IlocnenosarenpHocTr dTanoB cunre3a CY XTII: aganus
XTIl kak oObeKTa ympaBieHHsA (BBISBICHHE YIPABISEMbIX MEPEMEHHBIX, YNPaBIAIONUX U
BO3MYIIAIOMIUX Bo3aencTBUI), cuHTe3 cTpyKTypbl CY XTII 1 BbIOOp 3aK0HA peryIupoBaHHUsL.

Pacder onTUMalIbHBIX MMapaMETPOB HACTPOEK PETYJIATOPOB U MPOBEIECHUE MUMUTALIMOHHOTO
monenupoBanusi CAP. Beibop texunueckux cpeacts peanuszanuu CAP u ee BHeapeHue.

Mooyne 2. Jluneiinvlie  cucmemvl — agmomamuyeckoeo — pe2ynupoganus.  OcHOGbl
MaAmemMamuyecko2o ONUCAHUS

CraTtnueckue M JMHaAMUYECKHE XapakTepucTtuku »dnemeHToB CAP. JluneliHple
HEJIMHEHbIe cTaThdeckue xapaktepucTtuku XTII. Metoawl JWHEapW3alMU: AHATUTHYECKHE U
yucieHHble. JuHamuueckue xapakrtepuctuku aeMeHToB CAP. IlepexonmHele mnpoueccsl B
TUHeNHbIX cuctemax. Cucrtemsl, omnuceiBaemble IuddepeHalbHBIMI YPaBHEHUSAMU MEPBOTO,
BTOPOTO U 00Jiee BHICOKUX MOPSIKOB.

Tunossie 3BeHbst CAP. BpeMeHHble XapaKTepUCTUKH 3JeMEHTapHbIX 3BeHbeB CAP.
Bpemennsie XapaKTEPUCTUKH YCUJIMTEIIBHOTI O, HMHTEIPUPYIOLIETO, UJICAIBHOTO
b hepeHIMPYIOIIEero, MHEPIIMOHHOTO 3BEHbEB MEPBOIO M BTOPOTO MOPSAKOB U KOJI€0aTEIbHOTO
3BEHA.

[IpeobpazoBanue Jlammaca. Ilepegarounble ¢QyHkuMKM 3nemMeHTapHBIX 3BeHbeB CAP.
[IpuMeHeHHE OMEpallMOHHOTO WCYUUCIEHUS i pemeHus aud@epeHraabHbIX YpaBHEHUI.
[IpeoOpa3zoBanue Jlammaca. OcHOBHbIE CBOMCTBa opurmHaia. Pacuer mnepemaTtouHbIX (GYHKIUI
aneMeHTapHbIX 3BeHbeB CAP: ycunurenbHOoe 3BE€HO, MHTEIPUPYIOIIEE 3BEHO, MWJIEAIBHOE
muddepeHIMpyollee 3BeH0, MHEPIMOHHOE 3BEHO MEPBOT0 MOpsiIKa.

YacToTHBIE XapaKTEPUCTHKU  JIeMEHTapHbIX 3BeHbeB CAP. Meronx 4acTOTHBIX
XapaKTePUCTHK. AMILUTUTYJHO-4aCTOTHbIE M ()a304acTOTHBIE XapaKTEPUCTUKU JTMHEWHBIX CHCTEM.
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BelecTBeHHbIE M MHHMBIE YAaCTOTHBIE XapPAaKTEPUCTUKH. PacueT YacTOTHBIX XapaKTEPUCTHUK
3JIEMEHTAPHBIX 3BEHBEB: YCUJIMTEIIBHOTO MHTErPUPYIOLIETO, b depeHIMPYIOIIEro,
MHEPLUOHHOI0 3BEHbEB NIEPBOI0 U BTOPOT'O MOPSAKOB U 3BE€HA YUCTOr'O 3aIla3/bIBaAHMs.

TunoBele 3aKOHBI PETYJIMPOBAaHUSA. BpemMeHHbIE UM YaCTOTHBIE XapPaKTEPUCTUKH 3aKOHOB
perynupoBanus. Bpemennsle u vactotHele xapakrepuctuku 11, W, IIW, IIJ] n IIM/I-3axkoHOB
peryaupoBaHus.

Mooyns 3. Ananuz pabomol oonokoumyprou CAP

YcroitunBocte CAP. Kpurepun ycrtoitunBoctu. Ilepegarounsie QyHKIMHM Pa3OMKHYTOM U
3aMKHYTOH onHOKOHTYpHOH CAP. IlpeoOpazoBaHue CTPYKTYypHBIX OsoKk-cxeM. CHUTHalbHbIE
rpadbl. AnreOpanyeckre U 4acTOTHbIE KPUTEPUH YCTOMYMBOCTH JTMHEHHBIX CAP.

Pacuer napamerpoB HacTpoek CAP. [IpsiMmple 1 KOCBEHHBIE METOJBI pacyeTa MapaMeTpoOB
Hactpoek CAP. Pacuer onTtumaneHbeIX mnapamerpoB HacTpoek [IH-perynsitopa ¢ mnomoribio
YaCTOTHBIX XapAKTEPUCTHK.

Mooyne 4. Memoowvl nosviwenus xauecmea pe2ynupo8aHusi XUMUKO-MEXHOIOSUYECKUX
npoyeccos

Kackannple cucTeMbl aBTOMaTH4eCcKoro peryiaupoBaHus. CTpyKTypHas cxema KacKaJHBIX
CAP. Pacuer nepeaatouHbIx (QyHKIUI SKBUBAJICHTHBIX OOBEKTOB PETyIUPOBAHUS I OCHOBHOTO U
BCIIOMOTaTEIIbHBIX PErYJISATOPOB.

KomOuHMpOBaHHBIE CHUCTEMBl aBTOMAaTHMYECKOI'O pEryJIMPOBaHUsS. YCIOBUE a0COIOTHON
MHBAPHUAHTHOCTH PETYIHPYEMON EPEMEHHON OTHOCUTEIIBHO BO3MYLIAOIIETO BO3/ICUCTBUS.

Pacuer mepemarouyHol (yHKIMHM YCTpoOicTBa BBOJA MO BO3MYIIAIOIIEMY BO3JECHCTBHIO.
AJanTHBHBIE CUCTEMBI aBTOMaTH4ecKoro peryiaupoBanus. Knaccudukanus agantusasix CY XTI
Hcnonp3oBaHue 3TanoHHBIX Mozenel B anantuBHbIXx CY XTII.

Mooyre 5. Cucmembr  asmomamuueckoco — pe2yiuposanus — Munogvlx  XUMUKO-
MexXHON02ULECKUX NPOYECccos

CAP TtemnmooObmenHbix mponeccoB. CTpykKTypbl U OJOK-CXEMbl OJHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KACKaIHBIX 1 MHOTOCBSA3HBIX CAP Ternao0OMeHHBIX MPOIECCOB.

CAP wmaccooOMeHHBIX mpoueccoB. CTpyKTypsl U OJOK-CXEMbl OJHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KaCKaIHBIX 1 MHOTOCBS3HBIX CAP MaccOOOMEHHBIX NMPOLIECCOB.

CAP  peaktopubix  mpoueccoB. CTpyKTypsl UM OJIOK-CXEMbl  OJHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KACKaIHBIX 1 MHOTOCBS3HBIX CAP peakTOpHBIX MPOIIECCOB

4. O6beM yueOHON TUCITUTITNHBI

. B 3auerHbIx B akanem.
Bunsr yuebHoii paboThI
eAMHULIAX Jacax
O0mas Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 4 144
KonTakTHas padora (KP): 1,33 48
Jlexmuu (Jlek) 0,89 32
JlaGopaTopHbIie pabOThI 0,44 16
CamocrositesibHast padora (CP): 1,67 60
Jlpyrue BUIbI CaMOCTOSITEIbHOM pabOThI 1,67 60
Buja KoHTpOJISi: IK3aMeH 1,0 36

. B 3aueTrHbIX B actponomM.
Bunet yueOHoi paboTh b

€IMHUTIAX Jacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 108
KounraktHas patora (KP): 1,33 36
Jlexuunu (Jlek) 0,89 24
JlabopatopHbie pabOThI 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Jpyrue BUbI CaMOCTOSITEIbHON paboThI 1,67 45
Bua KoHTpOJIsA: 3K3aMeH 1,0 27
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AHHOTanus padoyeil NPOrpaMmbl AU CHHUIIHHBI
«OcHoBBI Teopuu ynpasJjenus» (b1.B./1B.4.2)

1 Heap aucuumiInMHbl — c@opMHpOBaTH y OOydYalOIMUXCS MOHATHA 00 00mux
METOJIOJIOTUYECKUX OCHOBAaX M NPHUHIUINAX MOCTPOEHUS CHUCTEM aBTOMATHUYECKOTO YIIPABIICHUS,
00y4YuTh METOJIaM MX pacuera, PacKphITh O0IIHe HHGOPMAIIMOHHBIE U KHOSPHETHIECKUE ACTIEKThI
YIPaBIEHUS TEXHUUECKUMH CUCTEMaMHU.

2 B pesyabTare H3y4eHHs TUCUHMILIMHBI 00y4Yaloluiicsl 10 mporpamMMe 0akajnaBpuara
JNOJIKeH:

Obnadamsb CIeayIONTUMU KOMITETEHIIUSMH:

- CIOCOOHOCTH MCIIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B
npoecCHOHATBbHOM  JESTeNbHOCTH, IMPUMEHSATh METOAbl MaTeMaTHYeCKOro aHaluza |
MOJIETMPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOro nccienosanus OIIK-2;

- CIIOCOOHOCTBIO HCHOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MPOeCcCHOHATbHON
JeSITeIbHOCTH B 00JIACTAX: YIPaBICHHE TEXHOJOTHUYECKUMH MPOILIECCaMM, MEXaHUKa, XUMHUECKast
MIPOMBIIIJIEHHOCTh, CEJILCKOE XO03WCTBO, TEKCTUIIbHAS U JIerKasi MPOMBILIUIEHHOCTb, HedTerazonas
OTpacib, a TaKXKe NPEANPHUATHS Pa3TUUYHOrO NPOQHIS U BCE BUIBI JIEATEIBHOCTH B YCIOBHUSX
SKOHOMUKH HH(popmanmonHoro obmectna (I1K-17).

3nams:

- poidb M 3HAYCHHE AaBTOMATMYECKOIO YIPAaBJICHHUS W PEryJIUpOBAaHUS JJs TOBBIIICHUS
IIPOU3BOJUTENBHOCTH TpPyZAa, HAAECKHOCTH W YIYUIIEHHS ODKCIUTYyaTallMOHHBIX XapaKTEPUCTUK
Pa3INYHBIX YCTPOMCTB;

- LEJNH U 33J]a44 [TOCTPOECHUS CUCTEM aBTOMAaTUUECKOTO YIIPaBIIECHUS;

- CTPYKTYpy W OCHOBHBIE KOMIIOHEHTHI THIIOBOIl CHCTEMbI aBTOMAaTHUECKOTO PETyJIUPOBaHUS
(CAP);

- KJaccuguKaluio U o0J1acTu MpUMEHEHUs pa3nuyHbIX BuaoB CAP;

- MareMaTM4YeCKHE OINUCaHWs i1 JUHAMUYECKMX 3BEHBEB CHUCTEM YIPABICHUS, HX
MEPEXO0/IHBIE, YACTOTHBIE XaPAaKTEPUCTUKH U MTAPAMETPHI;

- TpaBWJIa COCTAaBIICHUS M JHHeapu3auuu auddepenuansabix ypasuenuii CAP;

- wMeroasl aHanu3a u cuaTe3a CAP;

- TUIIOBBIE 3aKOHBI PETYJINPOBAHHS;

- KPWUTEpPUHU U METOJBI OLICHKN YCTOWUMBOCTU JTUHENHBIX CAP;

- (dopMBI IIpeicTaBICHUS MOZIeTIe 0OBEKTOB U CUCTEM YIPABJICHUSI.

Ymemy:

- COCTaBIISITb CTPYKTYPHBIE CXEMBbl M MAaTEMaTHYECKOE OMNMCAHUE JIMHEHHBIX CHUCTEM
aBTOMATHUYECKOTO YIIPABIICHUS;

- OCYWIECTBISATH HMMHUTAIIMOHHOE MOJEIMPOBAaHME M  BHIOOp MHapaMeTpoB  CUCTEM
aBTOMATHYECKOTO YIIPABIJICHUS C TTOMOIIBIO CTIEHUATU3UPOBAHHBIX IPOrPAMMHBIX TAKETOB;

- IPOEKTUPOBATh CUCTEMBI ABTOMATHYECKOTO YIPABJIECHHUS C HCIOJIb30BAHUEM THIIOBBIX
YCTPOWCTB;

- OIpeNeNATh MEepPexoAHble, aMIUIUTYJHO-(pa30Bble, AaMIUIMTYIHO-4aCTOTHBIE U  (azo-
YaCTOTHBIE XapaKTEPUCTUKH CUCTEM YTIPaBJICHHUS;

- ONpEAeNATh MapaMeTphl KauecTBa PEryJIMPOBaHMs, KaK aHAJIUTUUYECKU, TaK U pacueTaMH C
MCIOJIb30BaHUEM CHEIIMATN3UPOBAHHBIX TPOrPAMMHBIX.

Bnaoemy:

- PSOM KIACCMYECKHX UM COBPEMEHHBIX METOJIOB aHalIM3a M CHHTE3a CHCTEM YIpPAaBIICHUS U
MOCTPOCHUS ONITUMAJIBHBIX MPOLIECCOB YIPABICHUS B 3aJaHHBIX YCIOBUAX (DYHKIIMOHUPOBAHMUS;

- CBeACHHSAMHU 00 opraHu3anuu paspabotku u mpumeHeHuss CAP, o mpoOnemax co3maHus
U(PPOBBIX CUCTEM yTIpaBlIeHHs], 00 OOIIMX MPUHLIUIIAX CUCTEMHON OpraHU3allu;

- MpOrpaMMHBIMH CpEACTBAMHM MOJEIMPOBAHUA U pacueTa CHCTEM aBTOMAaTHYECKOTO
YIpaBIIECHUS.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI
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Beenenne. JluciuruimHa «OCHOBBI  TEOPMM  YIPABIECHUS»  MO3BOJSAET  IOJIY4YUTh
HEOOXOMUMBIH OO0BEM OCHOBHBIX TNPEJCTABICHUN, TEOPETUUYECKUMX 3HAHUH M MPAKTHUYECKUX
HaBBIKOB B 00JaCTH TEOPHM YTNpaBlIeHUs (PEryJIMpOBaHUS) Ui pEIIeHHUs MPAKTUYECKHX 3a/1ad
aHalM3a, CHUHTE3a, MOJCIMPOBAHMS CHUCTEM aBTOMAaTHYECKOTO YIIPAaBJICHUS, IO3BOJSIOIINX
BBIIMYCKHUKY YCIICIIHO NMPOBOAMTH OPHUEHTUPOBAHHbIE HA MPOM3BOJCTBO pa3pabOTKH U Hay4HbIE
WCCJIEIOBaHMsI, HAIlpaBJIICHHbIE HAa pPa3BUTHE U NpUMEHEHUE MH(POPMAIMOHHBIX TEXHOJIOTMH INpHU
peLICHUH 3a]a4 YIIPaBICHUSI.

Mooynw 1. Beeoenue 6 meoputo ynpasieHus

OcHOBHBIE ONIPEAEIEHUS U KJIIACCUUECKUE MPUHIUIBI YIIPABICHMSL.

OCHOBHBIE TIOHATHS TEOpHUM yIpaBieHus. [Ipomeccsl ynpaBieHUS W PETYIMPOBAHHUS.
OOue NMpUHLIMIBI CUCTEMHOM OpraHu3alMd. XapaKTepUCTHKU O00BbeKkTa ympasieHus. [Ipuniun
Pa30MKHYTOTO ynpasiieHHs. [IpuHIUI ynpaBieHns 10 OTKIOHEHUIO. [IpuHIMN perynnpoBaHus 1o
BO3MYIIEHUIO. OKCTPEMaJbHBII M ONTHUMAJIBHBIM INPUHLMIBI yIpasieHusa. lMcnonszoBaHue
MUKPOIIPOILIECCOPHON TEXHUKU B cucTeMax yrpasieHud. [Ipunuun agantauuu. [Ipumepsl paGoTs
CUCTEM, IIOCTPOCHHBIX HA OCHOBE PA3JINYHBIX IPUHIUIIOB YIIPABIICHHUS.

Krnaccudukanus u coctaB CUCTEM aBTOMaTHYECKOTO PETYJINPOBAHUS.

[TonsiTHe OOBEKTa pEryJIMpOBaHUS M aBTOMATHYECKOro perynaropa. OrmnpeneneHue u
ocHoBHble coctaistone CAP. Knaccudukanus CAP no xapaktepHbM mpusHakaMm. CHcTeMbl
aBTOMaTH4yeckoi crabmnnzannu. OTKIOHEHUE PeryaupyeMoi BenuurnHbl. CUCTEMBI TPOrPaMMHOTO
perynupoBanus. Crendmue CUCTEMBl. Peryiaropsl npsMoOro JIEWCTBHSI M CUCTEMBI IPSMOIO
perynupoBanus. PerynsTop HEmpsMOro peryjaupoBaHus. OJIEMEHTHbI coctaB THnoBon CAP.
CtpykrypHast u (QyHKIHOHaIbHBIE cXeMbl THUoBoM CAP. MHBapMaHTHOCTh M YyBCTBUTEIHHOCTH
CUCTEM YIIPABIICHHUS.

Mooynw 2. OcnosHvie npunyunst nocmpoerus CAP

MareMaTnyeckoe OnMCcaHue JIMHEWHBIX CUCTEM aBTOMATUYECKOTO PETYIIMPOBAHHUS.

Matemaruyeckue Mozenu OObEKTOB M CUCTeM ympaBieHHs. [loHsTHe 3BeHa M ypaBHEHUS
3BeHa. C(Cxemarumueckoe u3zo0pakeHue 3BeHa. llpocreifmias cucrteMa «OOBEKT-PETyIATOPY.
Metonuka coctaBienus nuddepennuanbueix ypaBHeHuid CAP. VYpaBuenue nunamuku CAP.
[Tpobnema nuneapuzanmu. YpaBHenue cratuku CAP. OnepaTtopHas 3anuchk IudepeHnaaIbHbIX
ypaBuenuid. IlpeoOpazoBanue Jlarutaca. Ilepematounast ¢ynkums. YacToTHbIE XapaKTEPUCTUKH
aneMeHTOB M cucteM. Cunre3 nuHeiiHbIx CAP  MeronoMm norapugMUYecKMX YacTOTHBIX
XapaKTEPUCTHK.

Tunossie 3BeHbst CAP.

Omnpenenennst TunoBbIX 3BeHbeB CAP. Amnepuogmdeckoe (MHEPIIMOHHOE) 3BEHO.
Juddepenuupytoniee 3BeHO mnepBoro mnopsaka. KonebatenbHoe 3BeHo. uddepenuupyromiee
3BEHO BTOpOro Mopsaka. YcunutenbHoe 3BeHO. lloctpoenue nuddepeHmanbHbIX ypaBHEHUI
TunoBbIX 3BeHbeB CAP. IlepenaTounbie GyHKIUN U YaCTOTHBIC XapaKTEPUCTUKH TUIIOBBIX 3BEHHEB
CAP.

Mooy 3. Yemotiuueocms u kauecmeo ynpagieHus

[Tpo6iieMa ycTONYMBOCTH JIMHEHHBIX CUCTEM aBTOMATUYECKOTO PEryIUpOBaHUSI.

Omnpenenenne ycroitunBoctu JuneriHol CAP. Bo3myienHoe aBuxeHue cuctemsl. [lonarue
YCTOMYMBOCTH 1O  JIAMyHOBY.  ACHUMIITOTHYECKHM  YCTOMYMBOE  JBHKCHHUE  CHUCTEMBI.
ACUMITOTHYECKH YCTOHYMBas B 1IeJIoM cuctema. Teopemsl JIssmyHOBa 00 yCTOWYMBOCTH JTMHEHHBIX
CHUCTEM YIpaBJICHHUS MO TEpBOMY MNpuOmmKeHno. OOImMe YCIOBUS YCTOMYMBOCTH JIMHEHHOM
cucteMbl. ['paHunel ycronumBoctu cucrteMbl. Kputepuii ycroitunBoctn ['ypBuna. Kpurepwmii
ycToiunBocTH Muxainmnosa.

I'paduueckoe npencrasinenue roporpada. [punuun aprymenta. Kputepuil ycrounBocTu
HaiixBucra. [ToHsiTHE 0 3amace yCTOWYMBOCTH. YTIPaBIIeMOCTh U HaOmogaemocts CAP.

KauecTBo mpoieccoB ynpaBiIeHUs] U METO/bI €TI0 OLIEHKH.

[Tonsitue o xkadectBe mporecca ympasiaeHus. Ornenka TtoudHoctu padoter CAP B
YCTaHOBUBILIEMCS PEKUME IIPU Pa3IUYHbIX BUJIAX BO3AEHCTBUN Ha cucTeMy. [IoHATHA cTaTudecKkon
U ckopocTHOH ommnOok. [Tonstue 1o6poTHOCTH cucteMsl. [lonoca mponmyckaHus cucteMbl. MeTo bl
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noBblieHusT TOYHOCTH CAP. OCHOBHBIE OIIEHKHM KadyecTBa IEPEXOJHOTO Ipolecca. Y CIOBUE
MHBAPUAHTHOCTH M0 YIPABISAIOMIEMY M BO3MYILIAKOIIEMY BO3IACHCTBUSAM. YacTOTHBIE U KOPHEBBIE
METOJbl OLEHKM KauecTBa InepexogHoro mporecca. CTeneHb yCTOMYMBOCTH  CUCTEMBI.
WuTerpanbhblie oleHkH kayecTBa. OO0OIEHHBIN HHTETPaIbHBIM KPUTEPH KauecTBa.

Koppekuys TMHEHHBIX CUCTEM aBTOMAaTUYECKOIO PETYINPOBAHMUS.

[TocranoBka 3amaum Koppekuuu. Ha3zHadeHwe KOppEeKTHpPYHONUX yCTpoulcTB. CBOMCTBa
KOPPEKTUPYIOLNX OOpaTHBIX cBsized. [locrnemoBaTenbHble KOPPEKTUPYIOIIME YCTPOMCTBA, HX
KiaccupuKanuss ¢ BUAbl NOAKIIOUeHHs. [lapannenbHble KOPPEKTUPYIOIIHME YCTPOMCTBA
(toTIONTHUTENIbHBIE MECTHBIE oOpaTHble CBs3HM). KoppekTupyroiiye yCTpoicTBa MO BHEIIHEMY
BO3JCHCTBUIO, MX Kiaccudukanus. VHBapHaHTHOCTh CHUCTEMBI IO BHEUIHEMY BO3JEHCTBHIO.
KoppexTupytoie ycTpoiicTBa Ha OCHOBE HEeIMHMYHOW TJaBHOM oOpatHOW cBsi3u. CuHTE3
KOPPEKTUPYIOIIMX YCTPOUCTB. TeXHUUecKas peain3anusl KOPPEKTUPYIOIIHUX YCTPOHCTB.

Mooynwb 4. [Juckpemmubiii u HeauHeliHble CUCIEMbl A8MOMAMUYECKO20 PeCyIUPOSAHUS

JluckpeTHble cUCTEMBI aBTOMAaTUYECKOTO PErYJIUPOBAHMUS.

CtpykTypHas 1 (GyHKIHOHAJIbHAS CXEMBI CUCTEM JUCKPETHOTrO perynupoBanus. [lonstue o
KBAaHTOBAaHUM CUTHAJIOB BO BPEMEHM M MO YPOBHIO. THIBI IHCKpETHBIX cucTeM. MmmyibcHble
CHCTEMBI U PUHIIUIIEI UX padoThl. Buasl Mogysuuu.

[MudpoBble cucteMbl M HUX oOmIasi CTPyKTypa. MaTemaTHueckoe OINUCaHUE IHUPPOBBIX
cucteM. Mukponponeccopusie ycrpoiictBa B CAP. Ilporpammuas peanuszanus alropuTMOB
yIpaBiieHUs B UPPOBBIX CUCTEMAX.

Henunelinbie cucTeMbl aBTOMAaTUYECKOTO PETYJIUPOBAHMSL.

Hemmuelinele cucTeMbl W METOABI WX aHaiun3a. Buasl HeamHeiHocTel. dDa30BBIE
NpEJCTaBICHUsl TPOLECCOB peryiaupoBaHus. Pa3oBoe NPOCTPaHCTBO M (a3oBas IUIOCKOCTH.
[Toctpoenne  (as3oBoit  Tpaekropun. MeTo TapMOHHMYECKON  peanu3auuu. YpaBHEHUE
rapMOHUYECKH JIMHEApU30BaHHOM cucTeMbl. Bpruncnenue kod(pQUIMEHTOB TIapMOHUYECKOM
peanmzauuu. OnpeneneHre MapaMeTpoB aBTOKOJIEOAHMM MpU  UCHOJIB30BAaHUM KPUTEPHEB
Muxaiinosa, HalikBucra, I'ypBuna. Koppekuiys HETMHEHHBIX CUCTEM.

WNudopmalinoHHbIe aceKThl IPOIecca aBTOMAaTHUECKOTO PETYINPOBAHUS.

Obmee wuHMOPMAIIMOHHOE MPEJCTABICHUE CUCTEMBbl YympasieHusa. VHpopmannoHHbIE
CTPYKTYpbl CHCTEMBI YyIpaBieHus. [Ipu3HaKu W TPUHLUIBI Pa3BUTUS OOBEKTOB YIpPaBICHUS.
WNudopmannonHblii MeTaboau3M npolecca ynpasieHus. [IoHATHS BHyTpeHHeH, oToOpaxaromei u
yopasisitoliell MHpopMalMu o Tmpouecce yrpasieHus. MHQopMalloHHbIE CTPYKTYpbl CHCTEM
ynpasienusi. Cxema Imporecca ymnpaBieHuss B HH(GOpPMAIMOHHOM acrekre. PasButue cucrem
yOpaBieHUs B BUAEC HWHAUBUAYAIbHOIO U TPYIIOBOTO MPHUCHOCOOICHUS K HW3MEHEHHSM.
WuTemiekTyanu3anys cucteM yrpasieHus. OOIue cBeleHHs O IOMEOCTaTHMYECKOM IPHUHIUIE
yIIpaBJICHUS.

4 O0beM yueOHON JUCITUTLIHHBI

o B 3ageTHBIX B akazem.
Bupl yueOHOM paboThI

€IMHUTIAX qacax
O01as TPyA0eMKOCTb JMCHMILUIUHBI 0 Y4eOHOMY IUIAHY 4 144
KonraktHas patora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
JlaboparopHbie pabOTHI 0,44 16
CamocrositesbHast padora (CP): 1,67 60
Jpyrue BUbpl cCaMOCTOSITEILHON paboThI 1,67 60
Buja koHTpOJISi: IK3aMeH 1,0 36

o B 3agernbix | B actpoHOM.
Bunel yueGHOI paboThI

eAMHUIIAX Jyacax
O061asi Tpy10eMKOCTh JUCHHILIMHBI 10 Y4eOHOMY IJIAHY 4 108
KonTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
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JlaboparopHbie pabOTHI 0,44 12
CamocrositesqbHasi padora (CP): 1,67 45
Jlpyrue BHJIBI CAMOCTOSTEILHON PabOTHI 1,67 45

Bua KOHTPOJISA: IK3aMeH 1,0 27

AHHOTANUs pado4yeil MPOrpaMMbl JTUCHUILTHHBI
«Metoanbl kubepueruxkn» (b1.B./IB.5.1)

1 Heap AMCHMINIMHBI — OCBOEHUE CTYACHTAMHU  OCHOBHBIX IPUHIMIIOB U METOJOB
ONTUMHU3ALMU XUMHKO-TEXHOJIOTMUYECKUX IPOIECCOB U CHUCTEM, Pa3IUYHbIX BUJOB KPUTEPHUEB
ONTUMAJILHOCTH, KIacCU(UKAIMHM HPOLIECCOB XMMUYECKOH TEXHOJOIMM, YAOOHOM AN pelieHus
3aJa4 ONTUMH3AIMH, TUIIOBBIX 337a4 ONTUMHU3ALNNA XUMHUUECKUX IIPOU3BOJCTB.

2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00Y4YAaIOIIMICA 110 MporpamMme 0aKajaaBpuaTa
MOJIAKEH:

Ob6nadams cneayOMUMU KOMIIETEHIUAMU:

- CIIOCOOHOCTBIO HCIIOJI30BATH OCHOBHBIE 3AaKOHbI E€CTECTBEHHOHAYYHBIX IUCLMILIMH B
npoeCcCUOHATIBHON  JeSITENbHOCTH, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHajau3a |
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOro uccienoBanus (OIIK-2);

- CHOCOOHOCTb MCIIOJIb30BaTh MAaTEeMAaTHUYECKUE METOAbl OOpabOTKH, aHalIM3a MU CHUHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccienoBanuil (I1K-25).

3namu:

- OCHOBHbIE NPUHIMMBI U METOAbl ONTUMHU3ALUN XHUMHMKO-TEXHOJIOIMYECKUX MPOIECCOB U
CHUCTEM;

- pa3jMyHbIC BUJIbl KPUTEPUEB ONTUMAIIBHOCTH;

Ymemn:

- BbIOpaTh COOTBETCTBYIOUIMI METOJ ONTHMHU3ALMU IPU PELICHUH KOHKPETHOW 3ajaud, B
OCHOBHOM, IIpY ONITUMHU3ALUU XUMUUECKUX PEAKTOPOB;

- BbIOpaTh COOTBETCTBYIOILYIO CTPATErHi0 NPU SKCIEPUMEHTAIBHOM MOUCKE ONTHUMAJIBHBIX
YCIJIOBHH IIpOLIECCa;

Bnaoemy:

- IPaKTUYECKMMH HABBIKAMHM ONTHUMM3ALUM CIOXKHBIX XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB
U CUCTEM.

3 KpaTtkoe coaep:kanue JHCHUAIIIHHBI

Beenenue. OcHoBHble MOHATHS UM onpeneneHus. Ilokazatenu 3¢(EKTUBHOCTH XHMHUKO-
TEXHOJIOIMUYECKUX IPOLIECCOB.

Mooynv 1. Dxcmpemymobl enaokux GyHKyuti 0OHOU U HECKOIbKUX NEPEMEHHbIX

1.1. OcHOBHBIE MOHATHA. YCIOBHBIM 3KCTpeMyM. be3ycnoBHbIN 3kcTpemyM. 'moGanbHbIi
skcTpemyM. JlokanpHbi skcTpemyMm. Teopema Beiiepmirpacca. IloctaHoBKa 3amadv BBITYKJIOTO
nporpammupoBanusa. Matpuna I'ecce. Kpurepuii Cuiibectpa.

1.2. besycnoBHbIil 3kcTpemMyMm. HeoOxomuMmble M JOCTATOYHBIE YCIOBUS CYIIECTBOBAHUS
9KCTpPEMyMa IIEPBOIO U BTOPOTO MOPSIKOB.

1.3. ®@ynknus Jlarpanxa. Meron HeonpeneneHHbIXx MHOxuUTenel Jlarpanxa. Heobxonnmele
M JIOCTaTOYHbIE YCIOBHMS yCIOBHOTO dKcTpemyma. llonstue mnepBoro auddepennuana
orpannyeHuii. Bropoi nuddepennnan knaccuyeckon pynkmuu Jlarpamka.

Mooyne 2. Dnemenmsi 6apuayuOHHO20 UCHUCTIEHUS

2.1. ®ynkuuonan. CpoiictBa pyHkuroHana. OCHOBHbIE MOHATHS. VIcTOpHS BOSHUKHOBEHUS.

2.2. Ilpocreiimas 3ajaya BapHMAallMOHHOIO HMCUUCIEHMA. YpaBHeHue Oinepa. IIpocreiimmue

Clly4au UHTEIpUPYEMOCTH ypaBHEHUs Diiepa.

Mooyne 3. Hucnennvie memoovl noucka 6e3ycio8no2o sKCmpemyma

3.1. IlpuHIMT TOCTPOCHHE YUCIEHHBIX METOOB MOUCKa 0€3yCIIOBHOTO SKCTpEMyMa.

3.2. Metonel HyseBoro mnopsaka. Meronx 3osoTtoro cedeHus. lloHarne yHuMMopmanbHOU
¢byukun. Meron nomansix. Ycnosue Jlunmmuna.
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3.3. MeTtoasl nepBoro nopsaka. Meto kacarenbHbIX. MeTO KpyTOro BOCXOxAeHusl. MeTton
s dexT oBparos.

3.4. Metonsl BTOporo nopsiaka. Meroa Hetotrona. Meron Hetorona-Padcona.

4 O0beM yueOHOH THCHHIIMHBI

Ob6beM
Bunet yueOHoi paboTh B 3auerHpix enununax | B akagem.
gacax
O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
Konrakthas pa6ora (KP): 48/36 48
Jlexuuu (Jlek) 16/36 16
[Ipaktnueckue 3anstus (I13) 32/36 32
CamocrositesnbHas padora (CP): 60/36 60
Bua koHTpOJIS - 3auer
Ob6bem
Bunpr yueGHOM paGoThI B 3auernbpIx B actponom.
eAMHULIAX Jacax
OO0uas Tpya0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY 3,0 81
ILUIAHY
KonTakTHas padora (KP): 48/36 36
Jlexuuu (JIek) 16/36 12
[Tpaktrueckue 3ansatus (113) 32/36 24
CamocrositesibHast padora (CP): 60/36 30
Bujx koHTpOJIS — 3auer

AHHOTanus padoyveil NPOrpaMmbl AU CHUIITTHHbBI
«Kunernueckue metoabl Monte-KapJio 1j1si pacuera XUMHKO-TEXHOJOTHYECKUX CHCTEM))
(b1.B./IB.5.2)

1 Heap AUCHUNIMHBI — W3YYUTh CTOXAaCTUYECKHE MHUKPOCKOMUYECKHE MOJCIH
TFEeTEePOreHHBIX KATAIUTHUYECKUX pEaklUuid, HU3y4uTh anropuTtMbl Monte-Kapno, HayuuThes
MIPUMEHSTH 3TH AITOPUTMBI, CO3/1aBaTh MPOTPAMMBbI U MPOBOJIUTH UCCIICIOBAHUSI, aHATU3UPOBATh U
CONOCTABIIATh MOJYUYEHHBIE PE3YyJIbTATHI.

2 B pe3yabTaTe H3y4eHHUs] AMCHMILIMHBI 00y4YaloMuiicsl M0 mMporpamMme 6akajaBpuaTa
JOJIZKEH

Obnadamsb CIeayONTUMU KOMITETEHIIUSMH:

- CIOCOOHOCTBIO HCIIOJI30BAaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYUYHBIX MIUCIMIUIMH B
MpOoPECCHOHAIBHON ~ JEATENHHOCTH, TPUMEHATh METOABl MAaTeMaTHUYeCKOrOo aHalu3a W
MOJICTTUPOBAHUS, TEOPETUUECKOTO U IKCIIepUMEHTaIbHoro uccienoBanus (OITK-2);

- CIOCOOHOCTh HWCTOJB30BaTh MaTEMaTUYECKHE METOIbI O0Opa0OTKH, aHajiM3a W CHHTE3a
pe3yabTaToB npodeccruoHanbHbIX uccnenoanuit (I1K-25).

3uameo:

- KIacCUpUKAIMI0O MaTEMaTHMUYECKUX MOJelied TeTEepPOreHHBIX KAaTaJTUTHUYECKUX peaKiuit
Pa3HOTO TMPOCTPAHCTBEHHOTO PAa3pEIICHHUs] OT MHKPO- 10 MaKpPOYPOBHS, B3aWMOCBS3b MEKITY
MOJEJISIMHU Pa3HOTO YPOBHS, YCJIOBUS IPUMEHUMOCTH U BO3MOYXHOCTH KaXJ0W U3 HUX;

- QITOPUTMBI CTOXACTHYECKOTO MOJIEIHPOBAHUS PEAKIIMOHHBIX CHUCTEM Ha MHKPOYPOBHE:
KuHeTH4eckue Mmetoansl MonTte-Kapno, meron MeTponomnuca, THOPUIHBIE aITOPUTMBI;

- TeHEepaTOphl CIyYAMHBIX YHCEIT;

- OCHOBHOE KMHETUYECKOE YPABHEHHUE;

- 3HATh METOJMKY IMMOCTPOCHHUSI PEIIETOUYHBIX MOJIEIICH;

- 3HaTh METOAMKY TECTUPOBAHHUS MPABUIBLHOCTH PabOTHI MPOTPaMM, PACCUUTHIBAIOIINX I10
meroay Monte-Kapio.
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Ymemo:

- CTPOWTH MOJIeTb MHOTOKOMIIOHEHTHOTO  PEIIeTOYHOrO0 Traza Il TEeTepOTCHHOU
KaTaJIUTHYECKON peaKIMu: MOJIelbh MOBEPXHOCTH, MOJENIb B3aUMOJCHUCTBUN B aJICOPOIIMOHHOM
ClIo€;

- pacCUUTHIBaTh CKOPOCTHU AJIEMEHTAPHBIX PEAKIINI B PEIIETOYHON MOJIEIH;

- ONpEAeNATb MOMEHT BBIX0JIa CHCTEMBI U3 TEKYIIIETO COCTOSHHSI;

- BBIOMpATh M PEAU30BHIBATH AIITOPUTMBI CTOXACTHYECKOTO MOJICITUPOBAHHS,

Braoemy:

- METOJaMU MOCTPOEHUs PEIIETOYHBIX MOJEIIEH;

- QITOPUTMAaMHU CTOXACTHUYECKOTO MOJICTUPOBAHHS.

3 Kparkoe comepxxanue 1M CUMILIAHBI

Beeoenue

Lenu u 3anaun kypca. Knaccel 3a7a4, peniaeMbiX METOAaMHU BBIYUCIUTEIbHON MaTEMATUKH.
OcCHOBHBIC TIOHSATHSI, OTIPEACIICHUS, TEPMUHOJIOTHSI.

Mooyne 1. Muxpockonuyeckue cmoxacmuyeckue Mooeau XUMu4ecKux npoyeccos

DUBNKO-XUMUYECKUE MOJIEITH XUMHUECKUX MPOIECCOB. PacCMOTPEHBI KHHETHYECKUE CXEMBI
AJIIEMEHTApHBIX CTaJuii, MOJENb MHOTOKOMIIOHEHTHOTO pEmETOYHOro raza u e€ o0o0IieHue,
pasIUYHBIE CTPYKTYpPhl KATAIUTHYECKOW TIMOBEPXHOCTHM W KPHUCTa/NIa MeTajula, OCHOBHOE
KHMHETHYECKOE YpaBHEHHE.

Mooynw 2. Hepapxuueckas cucmema mamemamuyeckux mooenetl

O6mass  wmaccudukanuss  MaTeMaTHYECKUX  MOJENeH  XUMHYECKUX  peakiuit
MIPOCTPAHCTBEHHOTO pAa3pelIeHs OT MHUKPO- 10 MakpoypoBHsA. OmNuCaHbI CTOXAaCTUYECKHE U
JIETEPMUHUCTUYECKHE MOJENIH, YKa3aHbl YCIOBHUS MPUMEHUMOCTH U BO3MOKHOCTH KaKJI0M U3 HUX.

Mooynw 3. Ancopummul cmoxacmuueckoco Mooeaupo8anus

Knaccudukaiuss CTOXacTUYECKUX aJTOPUTMOB MOJEIUPOBAHUS PEIIETOUYHBIX CHCTEM.
Meton Mertpononrca M TNpUMEpPbl €ro  HCMIOJb30BaHHUS s omnucaHus (HopMHpOBaHUS
CBEPXCTPYKTYP B aJICOPOLIMOHHOM CJIOE.

Haubonee momynsipHble BapuaHThl KWHETHYECKHUX ainropuTmoB Monte-Kapmo. Onucansr
CTaHJAPTHBIE TPOIEAYpPHl BBHIOOpPa OJHOTO  dIeMEHTapHOro coObiThsa. CpaBHEHHE UX
s exTuBHOCTH.

Mooyns 4. ['enepamopwi cryuaiinsix yucer

['eneparopsl TCEBAOCTYyYalHBIX YHCEN, SBISIOMIMECS KIFOUYEBBIM JJIEMEHTOM JIFOOOTO
anroputMa MonTe-Kapno. PekoMeHganuMu 1O HCMONb30BAHUIO COBPEMEHHBIX TI'€HEpPaTOpOB
MICEB/IOCTYYalHBIX YHUCEN MPU CTOXACTHYECKOM MOJCITMPOBAHUU CIIOKHBIX (PU3UKO-XUMUUYECKHUX
CHCTEM.

Mooynw 5. T'ubpuonwlii aneopumm 0 KUHEMUYeCKol MoOenu peuémoyroco 2a3a

rHOpUIHBIE  MHOTOMACIITA0HBIE  aNTOPUTMBI, KOTOpPBIE  OOBEAMHSIOT  TPOLEAYPY
MozenupoBaHus MetrogaoM MonTte-Kapio mpo-1ieccoB Ha aToOMapHOM YpOBHE W KJIACCHYECKHE
METOJIbI pEUICHUs] W KAuyeCTBEHHO-TO aHajdn3a CHUCTEM OOBIKHOBEHHBIX IU(depeHIINaThHBIX
ypaBHeHUH. JlaHO omu-caHWE THOPHIIHOTO MHOTOMACIITAOHOTO aNropuTMa JUIsl TPOU3BOJHHOU
KMHETUYE-CKOW CXeMBbI PEaKIH B paMKaX MOJAEIH PEemIETOYHOr0 raza Mpu OBICTPOI MO-BIKHOCTH
aZICOPOMPOBAHHBIX YaCTHUIl. PaccMoTpeHa BO3MOXHOCTh KAaue€CTBEHHOTO aHajdW3a PEIICHUA,
MOJTyYEHHBIX C IIOMOIIBI0 THOPUIHBIX METOJIOB.

Mooyns 6. [Ipumepwvl ucnonvzosanus memooa Monwme-Kapno 6 3adauax eemepo-eennozo
kamanusa. Tepmooecopoyuonnwvie cnekmpwl (T/{C)

6.1. MaTemaTi4eckoe MOJICTUPOBAHUE TEPMOECOPOITUHU a30Ta C TTIOBEPXHOCTH UPHIUS.

PaccmarpuBaercss 3amaua O paclICIUIEHHH TEPMOCHEKTPOB a30Ta B NPHUCYTCTBUH
aTOMApHOTO KHCIOpoJa Ha TOBEpXHOCTH upuAus. C MOMOIIBIO MOJEIUPOBAHMS H3YUYaIOTCS
BO3MO’KHBIE MEXAaHU3MBbI PACHICTUICHUS] TEPMOCHEKTPOB a30Ta, OCHOBAHHbIE HAa y4€Te BHEIPEHUS
aTOMAapHOTO KHCJIOpoJa B Je(eKThl HEOAHOPOJHOW KATAIUTUYECKOW TMOBEPXHOCTH W/WUIU
JaTepaTbHBIX B3aUMOJICHCTBUSAX B aICOPOIIMOHHOM CIIOEC.

6.2. TJIC nns kBa3MpaBHOBECHOTO aJICOPOIIMOHHOTO CJIOSL.
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Paccmarpusaercs TUOPUIHBIHI aJIrOPUTM UL MOJCIIMPOBAHUsA IIPOLIECCOB
MOHOMOJIEKYJISIPHOM M acCOLUMAaTHUBHOM  TEpMOAECOpPOLMU TMpPU  CHUJIBHBIX  JIaTepajbHBIX
B3aUMOJICHCTBUAX MEXAYy aJCOpPOMPOBAHHBIMU YaCTHUI[AMU B YCIOBHSX KBa3MPaBHOBECHS.
[Tokazano, uto THOpUIHBINA anroput™ U npsmoil metog KMK narot oguHakoBble pe3ynbTaThl, €CIIH
npu wmoaenupoBanun 1no Meroqy KMK paccmarpuBaercst oueHb ObicTpas  auddysus
a/71copOMPOBAHHBIX YACTHUII IO TIOBEPXHOCTH, OJTHAKO PACYETHI IO THOPUAHOMY alTOPUTMY TPeOYIOT
3HAYUTEIILHO MEHBIIE CYETHOIO BPEMEHH.

Mooyne 7.  Moodenuposanue npocmpancmeeHHO-6peMEHHbIX CMPYKMYp €  HOMOUbIO
memoda Monme-Kapno 6 3a0auax xumu4eckou KuHemuxu

7.1. Kone6anust 1 aBToBosiHEI B Mojienu STM peakiun okucnenust CO.

OnwuceiBatoTCs TUIBI  KOJEOATENBHBIX MPOIECCOB, KOTOpble MOTYT BO3HUKaThb B
MUKPOCKOIUYECKUX  CTOXaCTHUECKMX MOJENAX: KUHETHYecKue KoyiebaHus, HaBeIEHHbIE
bnykTyanusmMu KonebaHus B Bo30yiuMoi cpenie, HaBeAEHHBIE (PIyKTyanusMu (a3oBble Mepexoibl
OT OJIHOTO CTallMOHapa K Apyromy B obOnactu OucTaOminbHOCTH. PaccMaTpuBaroTCsl cTallMOHApHBIE
JICCUTIATUBHBIE CTPYKTYpBI, Oerymue (QpoHTHI, YeIUHEHHBIE OEryIire MMITYJIbChl U JIByMEpHbIC
CIIMpaJIbHBIE BOJIHBI.

7.2. Pemérounas monens Jlorku-BoabTeppa.

Ornucanbl pa3HOOOpa3HbIEe MPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYpPBhI, KOTOPhIE BO3SHUKAIOT
B 9TOW CHUCTEeMe: JIOKaJIbHbIE U III00aIbHbIe KOJeOaHUsI CKOPOCTH PEAKIIMU, BOJIHBI MEPEKIIOYCHHUS,
Oeryuiue MMITYJIbChI, CIIUPAIbHBIE U KOHIEHTPUYECKUE BOJIHBI, «CIUpalbHAs TypOYJEHTHOCTHY U

TIpyTHE.
4 O6beM yueOHON JUCITUTUTHHBI

. B 3aueTHBIX B akangem.
Bunel yueGHOI paboThI

€IMHUIAX yacax
O0mas TPy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILIAHY 3 108
KonTakTHas padora (KP): 1,3 48
Jlexmuu (Jlek) 0,4 16
[Tpaktrueckue 3ansatus (113) 0,9 32
CamocrositesibHast padora (CP): 1,7 60
CamocTosiTenbHOE U3YUECHUE Pa3/IeI0OB AUCIUILIMHbI 1,7 60

Bua koHTpoOJIs: 3auer

. B 3auernbix | B actpoHOoM.
Buner yueGHOI paboThI

eAMHUIAX qacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KounraktHas patora (KP): 1,3 36
Jlexuun (Jlek) 0,4 12
[Ipaktnueckue 3austus (I13) 0,9 24
CamocrositesibHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI 1,7 45

Bujx KOHTpOJIS: 3a4eT

AHHOTanus padoyeil NPOrpaMmbl AUCHUIITHHBI
«3ammTa HHTEJIEKTyaabHo# coocTBeHHOCTH» (B1.B./IB.6.1)

1 Heab QUCUMIJIMHBI - YCBOSHUE CTYJACHTAMU OCHOBHBIX TOJIOXKEHHH ¥ HOPM B 00JacTH
MIPaBOBOM 3aIIUTHl MHTEIUIEKTYaIbHON COOCTBEHHOCTH, B YaCTHOCTH MPOTPAMMHBIX MPOJYKTOB, U
YMEHHUE MPaBUIILHO MPUMEHSTH 3TH MOJ0KEHHUS MPU PEIICHUH KOHKPETHBIX 33]1a4 Ha MPaKTHKE.

2 B pe3yabTare M3y4eHHs JUCHMIUIMHBI 00y4alONIUiica MO MporpaMmme dakajaBpuara
MOJIAKEH:

Obnadamsb CleayONTUMA KOMITETSHIIUSMH:
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- TOHUMaHHWE CYHIHOCTM W 3HAa4eHUS HUHPOpPMALUMU B Pa3BUTHH  COBPEMEHHOTO
nH(OpMaAITMOHHOTO OOIIECTBa, COOJIIOJICHHE OCHOBHBIX TpeOoBaHWN K HWHGOPMAIIMOHHON
0e30macHOCTH, B TOM YHCIIE 3alUTa rocyaapctBeHHoi TaitHbl (OI1K-4);

- CIIOCOOHOCTBIO Y4YacTBOBaThb B palOTax IO JOBOJKE U OCBOCHHMIO HH(OPMAIMOHHBIX
TEXHOJIOTHH B X0/Ie BHEJPEHUs U KCIUTyaTalu nHpopmannonusix cucrem (I1K-15);

- CIOCOOHOCTh MPOBOAUTH TMOJTOTOBKY JOKYMEHTALlMM 10 MEHEIKMEHTY KadecTBa
uHpopmannoHHbIx TexHonoruit (I1K-16).

3namo:

- OCHOBHBIC ITOHATHUS U TEPMUHBI B O0JIACTH 3aLUTHl MHTEIIEKTYJIbHOM COOCTBEHHOCTH;

- ocHoBHbIe nosokeHus ['paxnanckoro Kopexca P®, wacte IV, pasmen VII «IlpaBa Ha
pE3yJIbTaThl NHTEIIEKTYAJIbHOUN IEATENBHOCTH M CPECTBA MHANBUYJIN3ALIUNY;

- MpaBOBbIE CIIOCOOBI 3aIIUTHI MPOrPAMMHOMN POAYKIIUH;

- HOPMBI M IIpaBUJIa JUIs TOCYJAapCTBEHHOM peructpanuu nporpamm it 9BM u 6a3 naHHbIX

Ymemy:

- I0JI30BATHCS OCHOBHBIMHU IOJIOKEHHUSIMH POCCUIICKOTO MAaTEHTHOTO 3aKOHOJATENbCTBA IPU
CO3/IaHUU M HCIMOJb30BAaHUHM MPOrpPaMMHOM NPOAYKIMHU M APYTUX OOBEKTOB HMHTEIUIEKTYallbHOM
COOCTBEHHOCTH;

- HCTOJIKOBBIBATh IPaBa M0 OXpaHe MCKIIIOUNUTEIBHOIO MpaBa Ha 00BEKThl MHTEIEKTYaIbHON
cobctBeHHOCTH B P® 1 3a pyOeoM B COOTBETCTBUU C OTEUECTBEHHBIMH M MEKIYHApOIHBIMU
IIPaBOBBIMU aKTaMH;

- IpUMEHATH OCHOBHBIE nonoxenus ['paxaanckoro Kogekca PP, wacts 1V, paznen VII npu
roCcyJapCTBEHHOM PEruCTpAMK MPOrPaMMON ITPOTYyKIIHH;

- OCYULIECTBJISATh NATEHTHBIN MOUCK ITPH NPOBENECHNHN NIATEHTHBIX UCCIIEIOBaHUN

Braoemy:

- HaBBIKAMH COCTABJICHUS JOKYMEHTAIMH, HEOOXOAUMOM JIIsl TOCYAaPCTBEHHONW pEruCTpaIiiu
00BEKTOB MHTEJUIEKTYaIbHONU COOCTBEHHOCTH;

- METOAMKaMU HH(POPMAIIMOHHOTO IMOMUCKA MAaTEHTHOM JOKYMEHTAllMd B OTEYECTBEHHBIX U
3apyOeKHBIX 0a3aX TaHHBIX.

3 Kparkoe comepxxanue 1M CUMILIAHBI

O6mr1ast mpo6siemMa HHPOPMAITMOHHOM O€30MaCHOCTH.

Obecneuenre MHGOPMAIIMOHHON OE30MaCHOCTH B COBPEMEHHBIX aBTOMAaTH3MPOBAHHBIX
cucremMax. KoMmmiekcHbIM MOAXOA K IOCTPOCHHUIO CHUCTEMBI obOecriedeHHs HH()OpPMaMOHHOM
0e30MacHOCTH.

lenn uHpopmannoHHONW  Oe3omacHOoCcTH. Mepbl 1O 3amuTe HHQOPMAIMH  OT
HEaBTOPU30BAHHOTO JOCTYIA, pa3pylIeHHUs, MOAU(DUKALUKU, PACKPBITHS U 3aJepKEK B JIOCTYIIE.
Mepsl 10 3amuTe MPOIIECCOB CO3JaHUs JaHHBIX, UX BBOJAA, 00pabOTKM M BbIBoAa. OOecnedeHne
JIOCTYTIA K MH(OPMAIUK WK €€ pacpOCTPaHEHHIO.

VYpoBHU 3alIUTHl HHGOPMAIUMK: PEAOTBpallleHne, OOHapyKeHHEe, OTpaHUYEHHE,

BOCCTAHOBJICHHE.

[TonsiTue MHTEIUIEKTYaNbHON cOOCTBEHHOCTH. [IpenmeT, cuctema M HCTOYHUKU MATEHTHOTO
Ipasa.

HaGop cpeactB 3amuTbl MHQPOPMAIMOHHBIX W  NPOTPAMMHBIX  MPOAYKTOB  OT
HECaHKIIMOHUPOBAHHOI'O UCIIOJIb30BaHUS.

[IpaBoBble (opmbl oxpanbl. KocBeHHas oxpaHa NporpaMMHONW NPOAYKLIHMH B paMKax
MATEHTHOTO IpaBa (MAaTeHT Ha W300peTeHHe MO OOBEKTaM «YCTPOHCTBO» M «CIIOCOO»; MATEHT Ha
IIPOMBINUIEHHBIH 00pasel; OXpaHa Ha3BaHUS MPOTPaMMbl CBHUJIETEIHCTBOM Ha TOBApHBIA 3HAK).
JloroBopHOe IpaBo: aBTOPCKMH JOrOBOpP Ha CO3JaHME (AOrOBOp 3akasa); JOrOBOp O Iepenaye
UCKJIIIOYUTEIbHBIX W HEUCKIIOYUTENIbHBIX TMpaB (JIMIEH3Us); JOroBop 00 OTUYKIECHUHU
UCKJIIOYMTEIBHOTO IpaBa. KoMIIIEKC TEXHMUECKHUX Mep, MO3BOJSIOUIMX MPEAOTBPATUTE JTOCTYI K
porpamMmmHoOMy npoaykty. I[IpaBoBas 3ammra B pamkax ['paxkaanckoro konekca PO.

Metoandeckue cpencTBa 3amuThl. [IpaBoBoe perynupoBaHue OTHOLICHUH B cepe HayKu U
TeXHHUKHU B PO.
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Hcnonb3oBaHue  pe3ynbTaToOB  HAyYHO-TEXHHYECKOM  JEATETBHOCTH U OOBEKTOB
MHTEIJIEKTYalIbHOM cOOCTBEHHOCTH. [IOHSATHE UHTEIEKTYaIbHBIX NIPOyKTOB M UHTEJIEKTyalIbHOM
cobctBeHHOCTH. [IOHATHE MPOMBINUIEHHONW COOCTBEHHOCTH.

OCHOBHBIE TNPUHLHWIIBI TATEHTHOro mpasa. [IpeaMer naTeHTHOro mnpaBa, IATEHTHBIE
npaBooTHouleHuss.  CyOBEeKTHl ~ MAaTEeHTHbIX  NpaBOOTHOIIEHWH.  OOBEKTHl  MaTEeHTHBIX
npaBooTHOHIeHUH. OOBEKThl MpaBa MNPOMBIIUIEHHOW mpoaykuuu. ColepkaHue TMaTeHTHBIX
IIPaBOOTHOLICHUN:

[TonsiTHE M KPUTEPUU OXPAHOCTIOCOOHOCTH OOBEKTOB MHTEIIEKTYaIbHOM COOCTBEHHOCTH.

[ToHATHE M KpUTEpUH MATEHTOCIOCOOHOCTH H300peTeHus. Kpurepuil MmpoMBIIUICHHON
npuMmeHuMocTH. Kpurtepuii HoBu3Hbl. Kputepuii n306peraTenbCKoro ypoBHs

OpranuzanuonHoe oOecrnieyeHne HWHPOpMaMoHHOW Oe3onmacHocTH. Ilopsimox BbIIAYM
OXpaHHBIX JTOKYMEHTOB.

Cucrema nojjauu 3asiBOK Ha Bblauy NTaTEHTOB.

[Topsimok momaum 3asBOK B MATEHTHOE BEAOMCTBO. Jlara mojgadyu 3asiBKM M €€ MPaBOBOE
3HaueHue. Cily4au HECOBNAAECHMS JaThl MOJAuu 3asBKU MU JaThl npuopurera. CocTaB 3asBKH.
HeoOxonumeplii MUHUMYM JOKYMEHTOB 3asBKU. DopmayibHble TpeOoBaHUS K 3asBke. OnucaHue
n3zo0perenus, ¢opmyina H300peTeHHs, NMpaBOBOC 3HaueHHe omucaHus u (opmyinsl. [IpaBoBbie
aCIEKTHI IPOBENCHUS SKCIIEPTU3bI. [[peToChIKY BBEACHUS OTCPOYEHHOM SKCIIEPTHU3HI.

Coneprxanue u 00beM MpaB, OCHOBAHHBIX HA OXPAHHOM JIOKyMEHTe (ITaTeHTe).

[TonsiTue wucnonb3oBaHUsl OOBEKTAa TNPOMBIIIJICHHOW COOCTBEHHOCTH (M300peTeHus) Hu
MPaBOBOE 3HAUEHHUE (PaKTa UCOIb30BaHusA. OrpaHHMUEHHS MTPaB MATEHTOO00Ia1aTeNs.

3amuTa npaB nateHTooOnanarens. HapyieHne HCKIIIOUNTENBHOTO IpaBa.

MesxyHapoiHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl IPOMBIIIJICHHON COOCTBEHHOCTH.

OcHOBHBIE ME&XTyHAPOIHbIE cornanienus B oomactu oxpansl OIIC

MexayHapoaHble JOTOBOPBI, X FOPUIAAYECKAs] IIPUPOAA.

[Tapukckast KOHBEHIIMS IO OXpaHe MPOMBIIUIEHHON COOCTBEHHOCTH.

OOmmme mnonoxenus: IlapikCckoil KOHBEHLMH, OTHOCALIMECS K OXpaHe HPOMBIIIIICHHOM
COOCTBEHHOCTH.

OcHoBHble TONIOXKeHUs [lapiKCKOW KOHBEHIIMH, OTHOCAILIMECS K OXpaHe HM300peTeHHui.
[IpuHIMIT HE3aBUCUMOCTH TATEHTOB.

JloroBop 0 maTeHTHOM Koomnepauuu. I1onoxenue o MEXKIyHapOHOM 3asBKe U

MEXIYHAPOJAHOM ITOMCKE, MOJOKEHNE O MEXKITYHAPOIHOMN SKCIIEPTHU3E.

Pernonanbhblie cornamenus B o0iactu oxpansl OIIC. EBpasuiickasi KOHBEHLUS.

PernonanbHble KOHBEHIIUU U COTJIAIICHUS], PETHOHAJIBHBIC TATECHTHI.

Pernonanpuble KoHBeHIMM Adpuku. AdpukaHckas opraHu3alus HHTEIUIEKTyalbHON
cooctBerHoctu (OAIIN), Opranuzamusi TPOMBIIIUICHHOW COOCTBEHHOCTH AHTJIOS3BIYHBIX CTpaH
Adpuxu (ECAPUIIO).

EBpasmiickass mareHTHas KoHBeHUus. [lomydyeHune mpaBoBOM OXpaHbl Ha OOBEKTHI
MPOMBIIIJICHHON COOCTBEHHOCTH.

Kommepueckas peanuzanys 00beKTOB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH.

VYcnoBusi KOMMEpYECKOH peanu3aliMd OOBEKTOB HMHTEIJICKTYalIbHOM COOCTBEHHOCTH,
JULEH3UPOBAHNE

Turel JIMLIIEH3UOHHBIX JOTOBOPOB

JloroBop o nepeycTyIke rnpaB Ha MaTeHT, BUJIbI IOTOBOPOB MEXKIY CyObEeKTaMu

CrtpyKTypa U coliepkaHue JIMLIEH3MOHHOTO COTJIAIIECHHUS.

ITaTeHTHBIC CCIETOBAHMS.

[TaTenTHbIi ouck. Llenn, HanpaBiieHs], CIOCOOBI TPOBEACHUSI.

Ilenn mpoBeneHWs] MAaTEHTHOro TMouWcka B  (OHAAX MATEHTHOW JOKYMEHTAI[UH.
TemaTtuueckuif MATEHTHBIM IOMCK, MOWUCK IO HA3BaHUSAM H300pETEHUS WIM IO aBTOpaM,
KOMOMHHMPOBAHHBINA IOUCK, MOMCK MO KOMIAHMUSM, [0 CTpaHE 3asBUTENsS NAaTeHTa, [0 CTpaHe
IIPUOPUTETA, 110 CEMEHCTBY aHAJOrOB U JPYrHe BUIbI MATEHTHOTO moucka. CriocoObl MpoBeIeHHS
MAaTEeHTHOTO TMOHMCKa: MO pedepaTUBHBIM >KypHanaMm, c wucnoibzoBanuemM AMWIIC u pecypcos
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Internet. [IpuMepsl IPaKTUYECKOTO IMOMCKA ATCHTHOW JOKyMeHTauuu B baszax [Janueix BUHUTH,
OUIIC, USPTO, ESPACENET np.

[Touck marentoB B ©0Oazax nanHbix @enepansHoro WuHctutyta [IpomblnuieHHON
CobcTBEeHHOCTH

denepanbHblii MHCTUTYT MPOMBIIUICHHONH COOCTBEHHOCTU. ba3bl JaHHBIX MaTEHTHOM
uHpopmatmu. CTpykTypa U cofepxanue H0KyMeHTOB. [lonckoBbiil s3bIK. CTPYyKTypa MOMCKOBBIX
3a1pocoB

[Touck mateHTOB B 0a3ax JMaHHBIX amMepHKaHCKoro mateHTHoro BemomctBa (United State
Patent and Trademark Office)

ba3pl naHHBIX AaMEpPHUKAHCKOrO IaTeHTHOro BexoMmcTBa. CTpyKTypa M CcOAeprKaHue
JIOKyMeHTOB. [IonckoBslii A3bIK. CTPYKTypa MOMCKOBBIX 3aIIPOCOB.

[Tonck mateHTOB B 0a3ax JaHHBIX E€BPOMEMCKOro MaTEeHTHOro BenomcTBa. Komnmekuus
ESPACENET.

EBporneiickas koiiekiys NaTeHTHbIX 0a3 naHHbIX. CTPyKTypa U coep)KaHue JOKYMEHTOB.
ITounckoBslii sA3bIK. CTPYKTYpa MOMCKOBBIX 3aIIPOCOB.

WNupopmannonnas 6ezonacHocTs B PD. AcnekTsl aBTOPCKOTO MpaBa.

[TpaBoBas oxpana nporpamm it 9BM u 6a3 naHHBIX.

[Iporpamma wunbopmanmonHoi Oe3zonacHoctT B P®d. Hopwmsl aBTOpckoro. OOBEKTHI
aBTOPCKOIO IIpaBa.

OcHoBuble moHATHS, CyObekTsl. IIpaBoBOoe 3HaueHwe u mpolenypa oduIHaIbLHON
peructpanuu nporpamm it 9BM u 6a3 naHHBIX.

OdopmieHne 3asBKM Ha peructpanuto mporpamm it 9BM u 6a3 ganasix B Poccuiickom
areHTCTBE MO MPaBOBOW oxpaHe mporpamMm minsi OBM, 06a3 AaHHBIX M TOIMOJIOTUH MHMKpPOCXEM
(Pocnatenre).

OcHOBHBIE MpaBWJia M MEpeYeHb HEOOXOIUMBIX JOKYMEHTOB 10 COCTaBJICHHUIO 3asBKU Ha
peructpanuio porpamm st 9BM u 6a3 nanubix. [Iporieaypa paccMOTpeHus 3asiBKH, B TOM YHCIIE
U YCKOPEHHas!, perucTpallMoHHbIe cOOpHl, Bbiiaya CBUIETENBCTBA O PETUCTPAIIMU POTPAMMBI JUIS
OBM wunu 6a3nl JaHHBIX.

Tunu4HbIe OMIMOKY 3asIBUTEIS U UX KOPPEKIIHSL.

Cynebnas 3anuTa paB aBTOpoB mporpamm st OBM u 6a3 1aHHBIX.

OcHoBanus 1 oOpaleHuit 3a cy1e0HOM 3alIUTON U MOBEIOMCTBEHHOCTS /1€ O IPAaBOBOM
oxpane mporpamMMm minsi OBM u 06a3 gansbix. Bompocsl cyneOHOM 3amuThl TpaKAAaHCKUX IPaB
aBTOPOB U NpaBooOanaTeneii. ATIMUHUCTPATUBHAS U YTOJIOBHO-IIPABOBAs 3alUTa MPaB aBTOPOB U
npaBoobnaaareneil. MexayHapoaHO-IIPaBOBbIE aKThl, PETYJIUPYIOLINE 3aIIUTy aBTOPCKUX IPaB.

4 O0beM yueOHO# JUCHMIIITHHBI

O6bem
Bunpl yueOHOM paboThI B 3ayerHBIX B akanmemuuecknx
SIMHULIAX yacax
O0mas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4eOHOMY 3,0 108
TUIAHY
KonTakTHasi padora (KP): 48/36 48
Jlexuun (Jlek) 16/36 16
[Ipaktnueckue 3anstus (I13) 32/36 32
CamocrositeabHasi padora (CP): 60/36 60
Buja KOHTpOJISA: 3aUeT - -
O0bem
Bunpr yue6HOM paboThI B 3auetHbIx B actponom.
¢IMHATIAX Jacax
O0mas TpyA10eMKOCTb JMCHUILIHHBI N0 y4eOHOMY 3,0 81
IUIAHY
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KonraktHas patora (KP): 48/36 36

Jlexuuu (Jlek) 16/36 12
[IpakTnueckue 3anstus (I13) 32/36 24
CamocrositesbHast padora (CP): 60/36 45

Bua koHTpoOJIsi: 3auer -

AHHOTanUs padoyeil NpOrpaMmbl AUCUHUIIIMHBI
«KomnbrotepHnas 0e3onacHocts» (b1.B./1B.6.2)

1 Heap aucuMmIMHbl — TpHOOpeTeHHe OOyYaloImUMUCS YIAyOJeHHbIX 3HaHUM W
KOMIIETEHIIMH, TOJy4YeHHEe U 3aKperieHHe Mpo(ecCHOHANbHBIX YMEHHH U HAaBBIKOB B OOJIACTH
KOMIIBIOTEPHOM  0€30MacHOCTH, IyTeM O3HAKOMJICHHS CTYJEHTOB C OpraHHU3alMOHHBIMU,
TEXHUUYECKUMH, AITOPUTMUYECKUMU U JPYTUMH METOJAMH U CPEACTBAMM 3aLUTHl KOMIIBIOTEPHOI
uHboOpMallMy, C 3aKOHOJATENIbCTBOM M CTaHJAapTaMU B OSTOM 00JIacTH, C COBPEMEHHBIMHU
KPUIITOCUCTEMaMH, U3yYeHHEM METO/I0B HJICHTU(UKALIMY TT0JIb30BaTeNeil, 60phObI ¢ BUpyCcaMHu.

2 B pesyabTare H3y4eHHs TUCHMUILIMHBI 00y4Yaloluiicss 0 nmporpamMMme 0akajnaspuara
JOJIKeH:

Obnadamsb CIeayIONTUMA KOMITETEHIIUSMH:

- TOHUMaHHWE CYHUIHOCTM W 3HAa4eHUS HUHPOpPMAaLUMU B Pa3BUTUM  COBPEMEHHOTO
nH(OpMaIMOHHOTO  OOIIECTBa, COOJIIOJICHHE OCHOBHBIX TpeOoBaHWN K HWHGOPMAIIMOHHON
0e30macHOCTH, B TOM YHCIIE 3alUTa rocyapctBeHHoi Taitsl (OI1K-4);

- CIIOCOOHOCTBIO Y4YacTBOBaThb B paloOTax IO JOBOJKE U OCBOCHHMIO HH(OPMAIMOHHBIX
TEXHOJIOTHH B X0JIe BHEJPEHU U HKCIUTyaTalu nHpopmannoHusix cucrem (I1K-15);

- CIOCOOHOCTh MPOBOAUTH TMOJATOTOBKY JOKYMEHTALlMM 10 MEHEIKMEHTY KadecTBa
uHpopmannoHHbIx TexHonorui (I1K-16).

3namo:

- TPaBOBBIC OCHOBBI 3aLUTH KOMITBIOTEPHONW MH(POPMALINY;

- TpeboBaHUs K cucTeMaM HHpopMaroHHOH 3amuThl MC 1 KOMITBIOTEPHBIX CETEH;

- METOoAbl U CcpeAcTBa o0ecrnedeHuss HHPOPMALMOHHOW O€30MaCHOCTH KOMIBIOTEPHBIX
CHUCTEM.

Ymems:

- OpraHU30BBIBATH PETUCTPALMIO MMOJIB30BATEIEH B CETEBOM OMEPALIMOHHON CUCTEME;

- OpraHW30BBIBATH 3alIUTy HH(OpPMAIMH B JIOKAJbHOW CETH Ha YPOBHSX BXOAa B CETh U
CUCTEMBI IIPaB JIOCTYTIA;

- HCIOJIB30BaTh CPEJCTBA 3ALLUTHl JAHHBIX OT pa3pyLIarOIIMX IPOrPaMMHBIX BO3JEHCTBUI
KOMITBIOTEPHBIX BUPYCOB.

- pa3pabaThIBaTh MPOCThIE KPUNTOrpahUUECKHe AITOPUTMBI C YYETOM CIIEIU(PHUKH 00IacTu.

Bnaodemu:

- OpraHu3allMOHHBIMH TEXHUYECKUMH U MPOrPAaMMHBIMH METOJaMHU 3aIIUTHI HHPOpPMAIUH B
Hc,;

- METO/aMU HJICHTU(UKALIUH 110JIb30BaTeNCH;

- METOJIaMU 3alIUThI IPOTPaMM OT BUPYCOB M BPEJOHOCHBIX IPOTPaMM;

- TPUHIMIIAMHU, METOJAMH | MOAX0JIaMU K KpUnTorpaduyeckoil 3amure nHhopMaIuu.

3 Kpartkoe coaep:kaHue TUCHHUILUIAHBI:

Mooy 1. Ocnognbie nouamus u onpeoenenus 8 001acmu 3auwumsl ungopmayuu

Onpenenenus,  1eJNW,  MEXaHU3Mbl,  HWHCTPyYMEHTapui, OCHOBHBbIE  HampaBJICHUS
MH(POPMALIMOHHON 0e30macHOCTH. 3aKOHOJaTeIbHasl, HOPMATUBHO-METOJMUECKasi U Hay4Has 0a3a
cucteM 3amThl uMHGopMmanuu. TpeOoBaHUS K COJAEPKAHUIO HOPMATHBHO-METOAMYECKUX
JIOKYMEHTOB 1O 3ammre mHpopmauuu. OnpeneneHue M KiacCH(UKalus UCTOYHUKOB, PUCKOB U
dbopm atak Ha HHGOPMAIIHIO.

OpraHu3anuoHHble TpeOOBaHUS K cUcTeMaM HH(OPMAIMOHHON 3amuThl. TpeboBaHUS IO
obecrieyeHn0 MH(POPMAIIMOHHON O0€30MacHOCTH K amnmapaTHBIM CpPEACTBAM M MPOTPaMMHOMY
oOecnieueHnto. TpeOoBaHUS IO MPUMEHEHHUIO CITIOCOOOB, METOJIOB M CPEJICTB 3AIIUTHI HH(POPMAIIUH.
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TpeboBaHUs K JTOKYMEHTHPOBAHUIO COOBITHI B CHCTEME W BBISBICHHIO HECAHKIIMOHMPOBAHHOTO
noctymna. Opranuzanus ayauTa WHGOPMAITMOHHONW Oe30macHOCTH WH(GOPMAIIMOHHBIX CHUCTEM H
OPEINPUATHS B LIEJIOM.

Mooy 2. OcHosbl kpunmoepaghuu

PaccmoTtpenue npocteimmx muppoB: npeoOpa3oBaHus 0J0KOB, MOHO-ali(haBUTHBIE MIH(PHI,
nonuandaBuTHbie mWMGPH, ¥ T.0. [loHATHE KpunToaHanmm3a, ero BUABI M MeToabl. OleHka
YCTOMYMBOCTH MPOCTEHIINX MHU(POB C TOUKH 3pEHHS KPUIITOAHAIIH3A.

MareMaTHuecKiue OCHOBBI KpUNITOTpaduu: TEOPHS HHPOPMAIIUH, TEOPUST CIIOKHOCTH, TEOPHUS
qHCell, Pa3ioKeHHE Ha MHOKUTEIH, TeHepalus MpOCTOTo YuCa.

KpunrocuctemMpl Ha OCHOBE OTKPBITOTO KJIFOYa. AJITOPUTMBI C OTKPBITBIMH KITFOYaMH.
[TpakTH4eckue aceKThl UCIOIB30BAHUS MU(PCUCTEM C OTKPBITHIM KIIFOUOM.

Mooy 3. Komnvromepuas bezonacnocmo

OCHOBHBIE TOHATHA W KOHUCNIMHM WAGHTHU(PUKALMKM ¥  TMPOBEPKH  IMOJUTMHHOCTH
MOJT30BAaTENeH KOMITBIOTEPHBIX CHCTEM.

3amyra KOMIIBIOTEPHBIX CHCTEM OT BUPYCOB M BPEIOHOCHBIX MTPOTPAMM.

3ammTa KOMITBIOTEPHBIX CHCTEM OT YJaJeHHBIX aTak uepe3 ceThb MHTepHeT. [IpoTokoibl
ceTeBoil 0e30macHOCTH.

DJEKTPOHHBIC IJIATEXKH, UCIIOIB30BaHNE KPEAUTHBIX KapT. Buasl MomenanyectBa. CpecTaa
UICHTU(QUKAIMY U ayTeHTUDHUKALIH.

4 O0beM yueOHOH THCHHUIIMHBI

O0bem
Bunbl yue6HOH paboThI B 3aueTHBIX B akageMHYeCKHX
eAMHULIAX Jacax

O0uas TpyA10eMKOCTb JMCHUILIUHBI N0 y4eOHOMY 3,0 108
IUIAHY
Konrakthas pa6ora (KP): 48/36 48
Jlexuuu (Jlek) 16/36 16
[Ipaktnueckue 3anstus (I13) 32/36 32
CamocrositesbHas padora (CP): 60/36 60

Bua koHTpoOJIsi: 3auer - -

O6bem
Bunsr yaeGHOI paboThI B 3aueTHBIX B actponom.
eIMHULIAX Jacax

Oo0mast Tpy10eMKOCTb JUCHHMILUIMHBI 10 Y4eOHOMY 3,0 81
IUIAHY
KonTakTHas padora (KP): 48/36 36
Jlexruu (JIek) 16/36 12
[Tpaktnueckue 3anstus (I13) 32/36 24
CamocrositesabHas padora (CP): 60/36 45

Bujx KOHTpOJIS: 3aUeT - -

AHHOTanus padoyveil NPOrpaMmbl AU CHUIITHHBI
«Onepaunonnbie cucrembd (b1.B.JIB.7.1)
1 Heas aucuuMmiauHbl — GopMHUpoBaHUE 0a30BBIX MPEACTABICHUH, 3HAHUH W yMEHUH B
obsacTy opraHu3anuy U GyHKIIMOHUPOBAHKS COBPEMEHHBIX onepannoHHbIX cucteM (OC).

2 B pe3yabTaTe H3y4YeHHs] JMCHMILIMHBI 00y4YaIOIIUIiCS N0 MporpaMMe 0akajaBpuaTa
JOJIZKEH:
Obaad0ams CIEeAYOIUMI KOMIIETCHIIUSAMU:
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- BIAJCHUEM IIUPOKOW o0Omedl mnoAroToBkoil (0a30BBIMH 3HAHUSMH) IS PELICHUS
MPAKTUYECKUX 3ajiad B 00JacTh HH(OPMALMOHHBIX cucTeM U TexHosoruit (OIIK-1);

- CHOCOOHOCTBIO BBHIOMpATh M OLIEHUBATh CHOCOO peann3aluud WH(POPMAIMOHHBIX CHCTEM U
YCTPOMCTB (MMPOrpaMMHO-, aNlapaTHO- WIK MPOrPaMMHO-AMNIapaTHO-) JIJIsl PeLICHHs] TOCTaBJICHHON
3anauu (OIIK-6);

- CIOCOOHOCTBIO Y4YacTBOBaThb B palOTax IO JOBOJKE U OCBOCHHMIO HH(DOPMAIMOHHBIX
TEXHOJIOTHH B X0JIe BHEJPEHU U AKCIUTyaTaluy nHpopmannoHusix cucrem (I1K-15);

3nams:

- TPUHIMIBI TOCTPOCHHS COBPEMEHHBIX OINEpPAIMOHHBIX CHCTEM M OCOOEHHOCTH UX
MIPUMEHEHUS;

- OCHOBBI IOCTPOEHUS U ApXUTEKTYpbl OBM;

- COBpPEMEHHBIE TEXHMYECKHUE U POrPaMMHBIE CPEACTBA B3aUMOAeUCTBHS ¢ OBM;

- OCHOBBI CHCTEMHOI'0 NPOTrPaMMHPOBaHMS;

Ymemn:

- HHCTAJUIMpOBaTh, TECTUPOBATH, UCHBITBIBATh U HCIIOJIb30BaTh  NPOTrPAMMHBIE
KOMITOHEHThI MH(POPMAIIMOHHBIX CHUCTEM;

- BBIOMpaTh M OKCIUIyaTUPOBaTh IPOrpaMMHO-aNNapaTtHble CpPeACTBA B  CO3/IaBACMbIX
BBIYHUCIUTENBHBIX U MH(POPMAIIMOHHBIX CHCTEMaX U CETEBBIX CTPYKTYypax;

- CTaBUTh 3ajJady M pa3pabaTblBaTh AJITOPUTM €€ pPELICHHUs, MCIOIb30BaTh MPUKIIAJHBIC
CHCTEMBbI IPOTPaMMHUPOBAHUS, pa3padaTbIBaTh OCHOBHBIE TPOrPAMMHBIE JOKYMEHTHI;

- paboTaTb C COBpPEMEHHBIMH CHCTEMaMU NPOTPAMMHUPOBAHMS, BKJIHOYas OOBEKTHO-
OpUEHTHUPOBAHHBIE;

- HacTpauBaTh KOHKPETHbIC KOH(PUTYpPALIUH ONIEPAIIHOHHBIX CUCTEM;

Braoemy:

- HaBBIKaMU pabOTHI C Pa3IMYHBIMH ONEPAIIMOHHBIMHU CUCTEMaMH U UX aJIMUHUCTPUPOBAHUS.

3 Kpartkoe coaep:xkanue JUCUMILTHHBI

Beenenue.

[lonsitue onepanmoHHON cucTeMbl. OCHOBHBIE HPHUHLHUIIBI MOCTPOEHUS ONEPAIMOHHBIX
cucteM (OC). [ToHsiTHE BRIYUCTUTEIBHOTO Tpoliecca. PacnpesienieHre u UCTOJIb30BaHHE PECYPCOB B
OC. MHOr03aJa4HOCTh 1 MCEBIOMHOT03aJa4YHOCTh B coBpeMeHHbIX OC.

Mooyns 1. @aiinosas cucmema. Beoo-6v1600. Onepamuenas namams

1.1 ®aitnoBeie cucteMbl. Ctpykrypa ¢aitnoBeix cuctem FAT (File Allocation Table —
«rabmuua pasmenienus Qaiio») 1 NTFS (New Technology File System — «daiinoBas cuctema
HOBOW TEeXHOJIOTUNY). MIHpOopMaIis 0 COCTOSHUU KECTKOTO JIMCKA, YUCIIO CEKTOPOB, KJIacTepoB,
nopoxek. API (application programming interfaces — nporpammHbIii UHTEpdEc NPUIOKEHHS),
¢byHKIMM paboThl ¢ QaillaMu U KaTajoramMu (co3faHue, yJajleHue, NepeMelieHne, KOnupoBaHue,
NoJydeHue W u3MeHeHue arpuOyToB). Paborta ¢ 3amumieHHbIMH JaHHBIMU. [lomck, ynaneHue,
nepeMelieHne, co3aHle yCTaHOBKa aTprOyTOB, MmojyueHue uHpopmanuu o gaiiax. Ha npumepe
ornepanuoHHoi cucrembl Windows.

1.2 VmnpaBneHnue BBOJIOM-BBIBOJOM. Pabota ¢ o0opyaoBaHMeM BBOJAa U BBIBOJAA
(kiaBuaTypa, MbIlb, CcKaHep, npuHTep). lloacuctema Oydepuzammu. bydepnsiii KEIL
(mpomexyTO4HBbIN Oydep ¢ OBICTPBHIM AOCTYTIOM, CoAepkKalluii HHPOPMAIUIO, KOTOpasi MOXKET OBbITh
3ampolleHa ¢ HauOoOJbIIeH BEpOSTHOCTBIO), ONEPATUBHBIA JOCTYH, COXPaHEHHE DPAa3HOPOJHOM
uHpopManmu. JlpaiiBeppl - NOHATHE, YCTaHOBKa, MpoOiembl coBMmectuMocTd. Ha mnpumepe
ornepanuoHHoi cucrembl Windows.

1.3 OmneparuBHas namsatb. CTpykTypa omnepatuBHON mnamsatu. [lamsate u oroOpakeHue,
BUPTYyaJIbHOE aJpecHOe MPOCTPAHCTBO. AJNTOPUTMBI pacmpesencHus namsatu. Padora ¢ daiinamuy,
OTOOpaXeHHBIMH B [aMATh, IMOJy4Yye€HWE JOCTyma K  3a0JOKMpOBaHHBIM  (ailnam,
IPOTPpaMMHUPOBAaHUE U HUCMOJIb30BaHUE (DAMIIOBBIX MOTOKOB M IMOTOKOB JIaHHBIX B OMNEPaTUBHOM
namsaTi. Ha npumepe onepannonHoit cuctembl Windows.

Mooyns 2. Ilpoyeccovl, nomoku, Ounamuieckue oOubIuomexu
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2.1 IIpouecc u notok. [lonsitue "nponecc”" u "norok". Ponurensckue U JouepHUE MOTOKH,
nepegada HMHPOPMANMM MEXAYy IMOTOKAMHU, TOPOXKIACHHBIMA Pa3IMYHBIMU  TIPHIOKEHUSIMH,
nepenavya HHGOpMAaIKH MKy MOTOKaMH B OJTHOM TpuiioxeHnu. Co31aHne MpoLeccoB U MOTOKOB.
MHOTOIOTOYHBIE TPUJIOKEHUS: YIpaBICHUE M CHUHXpoHW3amus. Ha mpumepe omeparmioHHON
cucrembsl Windows.

2.2 Jlmnamudeckue OmOmuoreku. [IOHATHSA, TMHAMUYECKOE M CTAaTHYECKOE TOJIKIIOUCHHE
oubnnoreunbix QyHknmii. Co3laHue CHUCTEMHBIX JIOBYIIEK (JOBYIIKM Ha paboTy KIIaBHATYpHI,
MBIIIIH, JIOBYIIIKA, OTCJIEKUBaromias paboTel ¢ ¢aiimamMu). MHOTOMOTOYHBIC JOBYIIKH, CKPBITHIC
noByuikd. Ha npumepe oneparmonHoit cucremMbl Windows.

Mooy 3. Paboma 6 cemu

3.1 Pabora B nokanmpbHOW ceTd. CHHXPOHHBIM M ACHMHXPOHHBIM CHOCOOBI Tepenadyu
undopmaruu. [lepenaya cuMBOIBHOM W yucioBOM wHpopManwu. Vcnonbp3oBaHue MporpaMMHOTO
uHTepdeiica st obecriedeHuss HMHGOPMAIMOHHOTO OOMEHa MEXIy TMpoleccaMu (COKeTa).
Co3nanne COOCTBEHHBIX MPOTOKOJIOB. YTIPABJICHHE YIAJICHHBIMH YCTPOMCTBAMHU MO JIOKAJTbHOM
CETH.

3.2 Pabora B cetm UHrepHeT. Beb-cepBep, MOHATHE W CO3/MaHHME TPUIOKEHHUS CEPBEpA.
Opranuzaius AOCTyNa K yAaleHHbIM cepBepaM. [louck nHpopmammu B JOKAIBLHON CETH U B CETU
HNuTtepuer.

4 O0beM yueOHON JUCITUTLIHHBI

o B 3auerHBIX B akazem.
Bunet yueOHoi paboTh
eIMHUTAX qacax

OO6masi Tpy10eMKOCTb TUCHUILINHBI M0 Y4eOHOMY 5 180
ILUIAHY
KonTakTHas padora (KP): 1,8 64
Jlexmuu (Jlek) 0,9 32
JlaGopaTopHbie pabOThI 0,9 32
CamocrositesibHas padora (CP): 2,2 80
KypcoBas pabota 0,4 16
Jpyrue BUbI cCaMOCTOSITEILHON pabOThI 1,8 64

Buja KoHTpOJIsi: IK3aMeH 1,0 36

Bunel yueOHoit paboThI B sadenpix | B actpow.
eIMHUIAX qacax

O0mas Tpy10eMKOCTb THCHUILINHBI 110 Y4eOHOMY 5 135
ILUIAHY
KounrakTHas pa6ora (KP): 1,8 48
Jlextmu (Jlek) 0,9 24
JlaGopaTopHbie pabOThI 0,9 24
CamocrositenbHas padora (CP): 2,2 60
Kypcoas pabora 0,4 12
Jpyrue BUBI CaMOCTOSITEIEHON pabOThI 1,8 48

Bua koHTpOJISI: IK3aMeH 1,0 27

AHHOTanUs padoyeil MPOrpaMmMbl JUCHUILTHHBI
«Beo-nporpammuposanue» (b1.B./1B.7.2)

1 Heap AUCHUILIMHBI — H3YyYUTh CHUHTAKCHC OCHOBHBIX SI3BIKOB IMPOTPAMMHPOBAHMUS,
UCTIONIB3YEMBIX JIUII Pa3pabOTKU BeO-caliTOB, TAaKMX KaK THIIEPTeKCToBas pasmerka HTML,
KackanHble Tabmuibl ctuneit CSS, ckpunToBblit 361Kk PHP 1 S3bIK cTpYKTYpHpOBaHHBIX 3aIIPOCOB B
0a3y manHBIX SQL, a Takke OCBOWTH HamOoOJee PacCHpOCTPAaHEHHOE M YacTO HCIOJIb3yeMOe
mporpaMMHoe obecriedeHue sl BeO-pa3padoTKH.
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2 B pe3yabTaTe H3y4eHHs] JMCHMILIMHBI 00yYaIOIIMICA 110 MporpamMme 0akajaBpuaTa
JMOJIKeH:
Obaadoams CNEeAyOIUMU KOMIIETCHIIUSAMU:

- BJQJICHHEM IIHUPOKOW oOme mnoAroroBkoil (0a30BBIMU 3HAHUSMHU) JUISL  PELLECHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHYOPMAIIMOHHBIX cucteM U TexHosoruit (OITK-1);

- CIIOCOOHOCTBIO BbIOMpAaTh U OLIEHHWBATh CHOCO0O peanu3aluy MHPOPMAIMOHHBIX CHCTEM U
YCTPOUCTB (MPOrpaMMHO-, allllapaTHO- MITM MPOTrPaMMHO-aNINapaTHO-) AJs PeLIeHUs] TOCTaBIEHHON
3amaun (OI1K-6);

- CHOCOOHOCTBIO y4YacTBOBaTh B paboTax MO JOBOAKE U OCBOCHHIO HH(OPMAIMOHHBIX
TEXHOJIOTHH B X0/1e BHEJPEHUS U dKCIuTyaTanuu nHpopmannoHusix cucrem (I1K-15);

- CHOCOOHOCTH HCIIOJIb30BaTh TEXHOJOTMU pa3pabOTKU OOBEKTOB MpodecCHOHAIBHOM
JIeATETLHOCTH, B 00JACTsIX: MAlIMHOCTPOCHHUE, MTPUOOPOCTPOCHUE, HAayKa, TEXHUKA, 00pa3oBaHHE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpaBJICHUE, OPUCIPYICHIMS, OU3HEC, MpEeANpPUHUMATEILCTBO,
KOMMEpIIHS, MEHEKMEHT, OaHKOBCKHE CHCTEMbI, O0€30MacHOCTb HH(POPMAIMOHHBIX CHCTEM,
yIpaBJICHUE TEXHOJIOTHYECKMMHU MpOoIeccaMH, MEXaHUKa, TEeXHH4Yeckass (Qu3MKa, JHEepreTuka,
glepHas OJHEpPreTukKa, CHJIOBas JJIEKTPOHMKA, METaJUIyprusi, CTPOMUTEILCTBO, TPAHCIOPT,
JKEJIe3HOJIOPOKHBIN TPAHCIOPT, CBA3b, TEIEKOMMYHHUKAIMH, yIpaBlIeHue MHPOKOMMYHHUKAIUIMY,
MOYTOBAsl CBSA3b, XMMHUYECKas MPOMBIIIJICHHOCTh, CEJIbCKOE XO3SHCTBO, TEKCTUJIbHAS W JIeTKas
MPOMBIIIJICHHOCTb, MHILEBasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE U OMOTEXHOJIOTHUH, TOPHOE JIENO,
obecrieueHre 0€30MacHOCTH TMOJA3EMHBIX MPEANpPHUITHA U MPOU3BOJICTB, Teosorus, Hedrerazonas
OTpacib, TeoJe3usi U KapTorpadusi, reONHPOPMALMOHHBIE CHUCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, JKOJorusi, cdepa cepBHca, CUCTEMbl MaccOBOM HWHGOpMalUu, AW3aiiH,
MEIUAUHIyCTPHsL, a TaKXKe MPEANPUATHS Pa3IUYHOrO NMpo(uiIs M BCe BUABI ACATEIBHOCTH B
YCIIOBUSIX 3KOHOMHKHU MHpopMmarmonHoro odmectsa (I1K-17);

3nams:

- OCHOBHI s13bIKOB BeO-mporpammupoBanus HTML, CSS, PHP u SQL;

- HauboJiee paclpoCTpaHEHHOE MporpaMMHOe oOecrieuyeHue, OMOMUMOTEKHM M PACHIMPEHHUS
CTaHAAPTHBIX S3BIKOB BEO-POTPaMMHUPOBAHUS;

- OCHOBBI BHYTPEHHEH ONTUMHU3AIMH BEO-CalTOB;

Ymemy:

- HCIIOJIb30BaTh OCHOBHOM MHCTPYMEHTAPH [UIsd pa3paboTKu BeO-CalTOB;

- co3daBaTh IIAOJOH caiiTa C JJE€MEHTaMU BHYTPEHHEW ONTHUMH3AIMU C HCIOJb30BaHUEM
TaKHX S3bIKOB NporpammupoBanus, kak HTML, CSS u PHP;

- MOJAKIIOYaTh 0a3zy JaHHBIX M paboTaTh ¢ HEW MOCPENCTBOM S3BIKOB MPOTrPaMMHUPOBAHUS
PHP u SQL;

- MOJKIIIOYaTh U WCIOJIB30BaTh JOMOJIHUTEIbHbIE OMOIMOTEKN U PACIIUPEHUs CTaHIAApTHBIX
S3BIKOB TIPOIPaMMHUPOBAHUS;

Braoemy:

- CHHTaKCHCOM OCHOBHBIX SI3bIKOB BEO-IPOrpaMMHUPOBAHNUS;

- CTaHJapPTHBIM M CHEIHMATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CIIE€YeHHEM, HCTIONb3YIOIIEMCs B
BeO-pa3paboTKe.

3 Kpartkoe cogep:xkanue JUCUMILTHHBI

Bsenenue.

Iemu wu 3amaum kypca. O030p COBPEMEHHBIX S3BIKOB BEO-IIPOrpaMMHUPOBAHUS H
IPOTPaMMHOT0 0OecrieueHHsI, KOTOPOE UCIIONIb3YETCs IS CO3aHus BeO-CaiiToB.

Mooyne 1.  Haubonee pacnpocmpanennoe u 4acmo UCHOAb3YEMOE HNPOCPAMMHOE
obecneyenue 0715 8e0-pazpabomxu

1.1. [TopratuBHas cepBepHas miaropma u mporpamMmmuas cpeaa Open Server. YcTaHOBKa U
MEPBBI 3aIyCK JaHHOTO MpOorpaMMHOro obecrneyeHus. @yHKIMOHAT U OCHOBHBIE HacTpoiiku Open
Server. [Ipumep ucronb30BaHUS BCTPOEHHOW KOHCOJM JUIsl BBINOJMHEHHs! php-ckpunrtoB. [Ipumep
ucnonb3oBanus BcrpoeHHor CYBJl phpMyAdmin.

1.2. Cucrema xontposs Bepcuit Git. ['moOanbHble HACTPOUKH U CO3JIaHUE Zit-perno3uTOpusl.
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OcHOBHBIE KOMaHIBI JIJIsl paOOTHI C JAHHOM CHCTEMOU KOHTpos Bepcuil. BerBnenwue B Git.

1.3. UurerpupoBanHas cpena paspaborku PhpStorm. Ilpeumymectsa PhpStorm mnepen
Ipyrumu cpeaamu paszpabotku. Coznanue npoekta. OCHOBHBIE HACTPOWKH Mporpammbl. Padora c
cucTeMOM KOHTpOoJst Bepeuit Git uepe3 untepdeiic cpenbl pazpadotku PhpStorm.

Mooyne 2. Ocnognbvie A3bIKU NPOSPAMMUPOBAHUS, UCNONb3YVeMble OJid pa3pabomku 6eod-
caumos

2.1. Cunrakcuc si3bika rumnepTrekctoBoil pazmetku HTML u kackaaHbIX TaOmuIl CTHIICH
CSS. HTML term u CSS csoiictBa. Co3ganne madiioHa caiiTa W HalMCaHWE CTHIIEH I HETO.
CriennanbHbIN (aiin reset.css U ero Ha3HAYCHUE.

2.2. Cunrakcuc ckpuntoBoro sssika PHP. Ilpumepsr ucnonb3oBanus ¢ysknuii PHP.
Hamucanwe noruku caiita. l3meHeHwe 1ma0jioHa caifiTa TOJ MHOTOCTPAaHUYHBIA CalT C
ucnonb3oBannem PHP.

2.3. CuHTaKcHUC sI3bIKa CTPYKTYpPUPOBAHHBIX 3apocoB B 0a3y aanHbIX SQL. IlogxmoueHue
0a3bl maHHbBIX K caity mocpeactsoM PHP u SQL. Co3nanve B 6a3ze maHHBIX TaOJIWIl C TaHHBIMU U
UX IPUMEHEHHE Ha caiiTe. 3arpy3ka JaHHBIX U3 (aiina ¢ paspemeHrnem CSV B 6a3y JaHHBIX.

Mooyne 3. Jlononnumenvhvie  OubIUOMEKU U PACUWUPEHUS]  OCHOBHBIX  SA3bIKOG
npocpamMmuposaHus

3.1. Cunrtakcuc nuHamuueckoro s3eika ctuiei LESS. IMoakmrouenue murarnna B PhpStorm
st kommwisiniuu LESS  aiinos B CSS. TlepeBox nHammcannbix CSS crueii mabinoHa caifta B
IUHaAMHAYeCKHUH a3bIK cTuireit LESS.

3.2. CuHrakcuc s3bpIKa IS CO3AaHHUS MIAOIOHOB Ha ocHOoBe Mustache TeXHOIOTHIA.
[Toaxmouenue marnaa B PhpStorm myst pacnoznanus daiinos ¢ paspemenue .mustache. Co3ganue
1a0JIOHHBIX CTPAHUI] CaiTa.

Mooy 4. OcHosbl 6HympeHHel onmumMu3ayuu 6e6-caiumos

4.1. CnenuanbHbIi Qaiin ans ymydiieHus: WHISKCAllMd TOUCKOBUKaMH robots.txt u ero
Ha3HadyeHne. CHHTaKCUC U TIPUMEDP HAMKMCAHUs JaHHOTO (Qaiina.

4.2. Kapra caiita. Hasnauenue Be6- 1 XML-Bepcuii ¢aitna sitemap. CUHTaKCHC U OCHOBHBIE
MIPUHITUTIBEI HAMHCaHUs KapThl caitta. Co3gaHue IByX Bepcuit (aiina sitemap.

4.3. MoOunbHas Bepcus caiita U e€ HazHaueHHe. BapuaHThl co31aHUST MOOMIBHON BEpCUU
caiita. Hanucanue nononmuautensHeix CSS cBoicTB B mabMoH caifTa A pa3IMYHBIX pa3pelieHui
JKpaHa.

4 O0beM yueOHON JUCITUTLIHHBI

o B 3ageTHBIX B akazem.
Buner yueGHOI paboThI
€IMHULIAX gJacax
O0uas Tpya0eMKOCTb JUCHUILIUHBI M0 y4eOHOMY 5 180
ILUIAHY
KonTakTHas padora (KP): 1,8 64
Jlexmuu (Jlek) 0,9 32
JlaGopaTopHbIie pabOThI 0,9 32
CamocrositesibHast padora (CP): 2,2 80
KypcoBas pabota 0,4 16
Jpyrue BUbI CaMOCTOSITEILHON pabOThI 1,8 64
Buja KoHTpOJIsi: IK3aMeH 1,0 36
Brsl yacOHOR paboTs! B 3agernsix | B actpon.
SIMHATIAX qacax
OO0mas TpyA0eMKOCTb JUCHUILINHBI 110 Y4eOHOMY 5 135
IUIAHY
KonraktHas patora (KP): 1,8 48
Jlexuuu (Jlek) 0,9 24
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JlaboparopHbie pabOTHI 0,9 24
CamocrositesqbHasi padora (CP): 2,2 60
Kypcogas pabora 0,4 12
Jlpyrue BUIbI CaMOCTOSITENHHOM pabOThI 1,8 48
Buja KoHTpOJISI: IK3aMeH 1,0 27

IIpakTuKHN

AHHOTanus padoyeil MPporpaMMbl NPAKTHKH 110 MOJYYEHUIO IEPBUYHBIX
npogeccuoHAIbHBIX yMeHuil 1 HaBbIKOB (B2.Y.1)

1 Henp y4eOHOM NPAKTUKM — TOJy4YyeHHE OOMIMX MPEICTaBICHUM OCHOBHBIX
NIEPCIIEKTUBHBIX  HANPAaBICHUAX  JACATEIBHOCTH  HAYYHO-UCCIIEJOBATEIbCKUX  OpPraHU3aLUH,
nabopaTtopuii, Kadeap U NPEANPUITHIA MO TPOQIITIO HANIPABJICHHS TIOJITOTOBKU OaKaiaBpa.

2 B pesyabraTre NpoXoKAeHHs] y4eOHOH NPaKTHKH o0ydaromuiics 10 Nporpamme
0akajiaBpuAaTa J0J/IKEH:

Obaaoams CNEAYOIUMU KOMIIETCHIIUSAMU:

- CIOCOOHOCTBIO Y4YacTBOBaThb B palOTax IO JOBOJKE U OCBOCHHMIO HH(DOPMAIMOHHBIX
TEXHOJIOTHH B X0JIe BHEJPEHU U KCIUTyaTaluu nHpopmannoHusix cucrem (I1K-15);

- CIOCOOHOCTBIO MPOBOAMTH MOJATOTOBKY JOKYMEHTAllUM [0 MEHEPKMEHTY KadecTBa
uHpopMannoHHbIX TexHonoruit (I1IK-16);

- CIOCOOHOCTBIO HCHOJb30BaTh TEXHOJOTUU pa3pabOTKU OOBEKTOB MNPOeCcCHOHATBHON
NEeSITeIbHOCTH B OOJIACTSX: MAIIMHOCTPOEHHE, MPUOOPOCTPOCHHE, TEXHHKA, OOpa3oBaHMUE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHE, IOPUCIIPYICHIMs, OU3HEC, MpEeAIpUHUMATENIbCTBO,
KOMMEpIIHsI, MEHEIKMEHT, OaHKOBCKHE CHCTEMBI, 0O€30MacHOCTh HH(POPMALMOHHBIX CHCTEM,
yIOpaBleHHE TEXHOJOTUYECKUMHU MIpOlecCaMH, MEXaHUKa, TeXHudeckas (u3MKa, SHEpPreTuKa,
AllepHas DJHEpPreTHKa, CHJIOBas AJIEKTPOHMKA, METaUIyprusi, CTPOMUTEILCTBO, TPAHCIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIOPT, CBSI3b, TEICKOMMYHHUKAIMH, yIpaBieHHEe UH(POKOMMYHHUKAIUSIMHU,
IIOYTOBAsl CBSA3b, XMMHYECKAsl IMPOMBIIIJIEHHOCTD, CEJIBCKOE XO35MCTBO, TEKCTUJIbHAs U JIETKas
MIPOMBIIIJIEHHOCTh, MHILEBasi MPOMBIIIEHHOCTh, MEAMIIMHCKUE U OMOTEXHOJIOTHH, TOPHOE JIeN0,
oOecrieyeHne OE30MACHOCTH IMOJI3EMHBIX MPEANPHUITUN M MPOU3BOJACTB, T'€0JIOTHs, HedTerazoBas
oTpacib, Teoe3ust U Kaprorpadus, reouH(QpOpMallMOHHbBIE CUCTEMBI, JECHON KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, SKOJIOTus, cdepa cepBHca, CHUCTEMbl MaccoBOM HHpopManuu, au3aiiH,
MEANAUHIYCTPUs, a TaKKe MPEANPUATHS Pa3IMYHOrO Mpoduias U BCe BUIBI JAEATEIBHOCTH B
YCIOBHSX 3KOHOMUKHU HHpOopMarmonHoro obmiectsa (I1K-17).

- CIocOOHOCTH OOPMIISATH MOyUYEHHbIE paboune pe3yabTaThl B BUJIE NMPE3EHTAINM, HAyYHO-
TEXHUYECKHUX OTYETOB, CTATeH U JOKJIAI0B HAa HAyYHO-TeXHH4YecKux KoHpepenuusax (I1K-26).

3namo:

- 3HATh CTPYKTYPY Hay4HO-HCCJIEN0BATEIBCKON U MPOEKTHO-TEXHOJIOTUYECKON 1€ATENbHOCTH
OpraHu3aIuiy;

- OCHOBHBIE IEPCIEKTUBHBIE HAIPABICHUS IEATEIBHOCTH OpraHU3alUil W MPEANPHUATHHI 110
poduIII0 HampaBieHUs IOJrOTOBKY OakaiaBpa;

- OCHOBHBIE COBPEMEHHbBIE HHCTPYMEHTAJIbHBIE CPECTBA M TEXHOJIOTHUH MPOrPaMMHUPOBAHUS.

Ymemy:

- YMETb COCTaBIATh U OPOPMIIATH OTUYET O MPOXOXKICHUH MTPAKTUKH;

- HHCTAJUTMPOBATh MpOTrpaMMHOE 0OecrieueHre MPH BBITOJHEHUN UHIUBUYaJIbHOTO 3a/1aHuUs;

- pelaTh 3aJa4d MHAMBHMIYabHOTO 33JaHMs, UCIOJb3ysl COBPEMEHHbBIE MHCTPYMEHTAIbHbBIE
CpEJICTBA M TEXHOJIOTUHU MPOTPaMMHUPOBAHUSI.

Bnaoemy:

- HaBbIKAMHU M3JIOKEHUS MOJYUYEHHBIX 3HAHWM B BUAE OTYETa O MPOXOXKICHUM IMPAKTHKH,
ONHCAHMUA CTPYKTYphl, OCHOBHBIX HANpaBJICHUSAX JEATENIBHOCTH OpraHU3allH, CI0CcCO0ax
MIPOM3BOJICTBA U 00JIACTH MPUMEHEHHS! BBIITYCKA€MbIX IPOAYKTOB.

- 3 Kparkoe coaepkanue yueOHON MPaKTUKH
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3.1. Pa3zniensl mpakTUKU

CamocrosTenpHas
Monaynb Pa3nen mucnuIninHbl
pabora, ax. 4.
1 BBeaenue — nienu u 3a1a4n y4eOHOM MPAKTHKH 2
2 3HaKOMCTBO CO CTPYKTYypOH Hay4dHO-HCCIIEIOBATEIbCKON U 72
MTPOCKTHO-TEXHOJIOTMYECKOM JIeITEIbHOCTH OpraHU3aINH
3 Brimonnenue naanBUAYyansHOrO 3aaanus. OdopmiieHue 34
oT4yeTa
Bcero uacon 108
CamocrosTenpHas
Monaynb Pa3ngen mucnuIninHbl
pabora, acTp. 4.
1 Breaenue — nienu u 3a1a4n y4eOHOM MPAKTHKH 1,5
2 3HaKOMCTBO CO CTPYKTYpOH Hay4dHO-HCCIIEIOBATEIbCKON U 54
MTPOCKTHO-TEXHOJIOTMYECKOM JIeITEIbHOCTH OpraHU3aINH
3 Brimonnenue naaNBUAYyansHOTO 3aaanus. OdopmieHue 25,5
oT4yeTa
Bcero yacos 81

3.2. ConeprkaHue pa3aeinoB MPaKTHKU

YyeOHasi MpakTUKa BKIIOYAET ITAIbl 03HAKOMIICHHUS C TPUHIIUIIAMH OpTaHU3aIMH HAYyYHBIX
UCCJIEIOBaHUM U pa3pabOTKHU MPOEKTOB MO NMpo@uiito 00pa3oBaTeIbHON IporpaMmsel (Moayiu 1, 2)
U OTal O3HAKOMJICHHS C JIESITEIbHOCTBIO YUEHOIrO-HCCIeNoBaTedsl U CIeHUalucTa B OO0JIACTH
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHMS 00BEKTOB MPOGECCHOHATHHOM IEATETLHOCTH (MOIYJIb 3).

Mooyne 1. BBenennme — mnenu u 3agauyd  ydyeOHOHW mpakTuku. OpraHum3aluoHHO-
METOAMYECKHE MEPOTPHUSTHSL.

Mooyne 2. 3HaKOMCTBO € OpraHu3alueil Hay4YHO-HCCIIEOBATENICKOM M TMPOEKTHO-
TEXHOJIOTUYECKON JesITeTbHOCTH. [IpUHIMITBI, TEXHOJOTHH, (OPMBI M METOABI OpTaHWU3alUU
HAYYHO-HMCCIIEJOBATEIbCKOIN JEATENbHOCTH Ha MPHMEpE OpraHu3allMd HaydyHOUW paboThl Kadeapsl
(mpobGnemHON a0OpaTOpUU, HAy4YHON TPYIIIbI) WIM CTOPOHHEW OpraHu3ali IO MNPOPHUIIIO
00pa3oBaTeNbHON MPOTPaMMBI.

Mooyne 3. BreimoniHeHHEe MHANBUAYATbHOTO 3amanus. COop, 00paboTKa W cucTeMaTH3aIus
uHpopmanmonHoro Matepuana. OdopmieHue ordera.

KonkpeTHoe copepikaHue y4eOHON TPAKTHUKH OMpPEIeseTcss WHAMBHIYaTbHBIM 3a/laHHEeM
oOyuyaromierocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl MM OpraHu3alllM, TIe OHa
npoBoautca. VHauBuAyanbHOE 3aJaHue pa3padaTbiBaeTcsl MO MPOQHII0 U3ydaeMOW MPOrpaMMbl
OakanaBpuaTa ¢ y4€TOM TEMBbI BBIITYCKHOW KBATH(PHUKAITMOHHON paOOTHI.

4 OFbEM YUEBHOM NPAKTUKH

Ob6beMm
Bupl y4eOHOit paboTh B 3a4eTHBIX B akazmem.
eAMHULIAX yacax
OO0masi Tpy10eMKOCTh TMCUUILINHBI M0 3,0 108
Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP) - -
CamocrostenabHas padora (CP): 3,0 108
NunuBuyanbHOE 33/1aHUE 1,0 36
CamocTosTeNbHOE OCBOEHUE 3HAHUM, YMEHUHN U 2,0 72
HABBIKOB 110 IporpaMMe y4eOHON NMPaKTUKH
Bu1 MTOroBOr0 KOHTPOJIS: 3a4eT / IK3aMeH 3auer c oneHKoi
Bunpl yue6HOM paboThI O0BbeMm
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B 3auerHbIx B actponom.
eAMHULAX yacax

OO0masi Tpy10eMKOCTh IMCUUILINHBI 10 3,0 81
Y4eOHOMY IIAHY

KounraktHas pa6ora (KP) - -
CamocrositenbHas padora (CP): 3,0 81
NunuBuyanbHOE 33/1aHUE 1,0 27
CaMocCTOATENIBHOE OCBOEHUE 3HAHUM, YMEHUN 1 2,0 54
HABBIKOB I10 TPOrpamMMe yueOHOW MPaKTHKH

Bua uTOroBOro KOHTPOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

AHHOTanus padoyeil NPOrpaMMbl MPAKTUKH T10 MOJY4YEeHHIO MPO(eCcCHOHATBLHBIX YMEHUI U
onbITa npogeccuoHanbHoi AesiteabHocTH (b2.11.1)

1 Ileab NpPOM3BOACTBEHHOM NPAKTHKH — IPAKTUUYECKOE O3HAKOMIIEHUE U H3yU€HHE
TEXHOJIOTUYECKUX  MPOIECCOB  CO3JMaHMsl  MpOAykKTa  (mporpamMmHoe  obOecrieueHue i
WHPOPMAIMOHHBIX W aBTOMAaTHU3UPOBAHHBIX CHCTEM), CTPYKTYPBl MPEANPHUATANH, OCHOBHOTO
TEXHOJIOTUYECKOTO 000PYA0BaHMUSL.

2 B pe3yabTrare NpoOXO0KIAeHHS TPOU3BOACTBEHHOH MNPAKTHUKHM OO0yvyawuuiicss Mo
nporpaMme 0aKajaBpuaTa J0JKeH:

Obaad0ams CIEAYIOIUMU KOMIICTCHIIASMU :

- CIOCOOHOCTh YYacTBOBAaThb B paboTax IO JIOBOJKE W OCBOCHUIO HH(POPMAIIMOHHBIX
TEXHOJIOTHH B X0JI¢ BHEJPEHU U dKCIUTyaTauu nHpopmannonusix cucrem (I1K-15);

- CIOCOOHOCTh MPOBOAHWTH TMOJATOTOBKY JOKYMEHTALlMM 10 MEHEIKMEHTY KadecTBa
uHpopmannonusix Texnonorui (I1K-16);

- CIOCOOHOCTh HCIIOJIb30BAaTh TEXHOJOTUU pa3pabOTKu OOBEKTOB MpOodecCHOHATBHON
JeSITeIbHOCTH, B 00JIACTAX: MAIIMHOCTPOCHUE, IPUOOPOCTPOCHUE, HAyKa, TEXHHKA, 00pa3oBaHue,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHUE, IOPUCIIPYICHIMS, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHSI, MEHEKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTh WH(POPMALMOHHBIX CHCTEM,
yOpaBlieHHE TEXHOJIOTUYECKUMHU MPOLECCaMH, MEXaHHKa, TeXHudeckas (u3uKa, SHEpPreTuka,
AllepHas OJHEpPreTUKa, CWIOBas AJIEKTPOHMKA, METaUIyprusi, CTPOMUTEILCTBO, TPAHCIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIOPT, CBSI3b, TEICKOMMYHHUKAIUH, yIpaBiIeHHEe UH(POKOMMYHHUKAIUSIMH,
IIOYTOBAsl CBSA3b, XMMHYECKAsl IMPOMBIIIJIEHHOCT, CEJIbCKOE XO35SMCTBO, TEKCTUJIbHAS U JIETKas
MIPOMBIIIICHHOCTh, MHILEBasi MPOMBIILIEHHOCTh, MEAUIIMHCKUE U OMOTEXHOJOTHH, TOPHOE JIeJ0,
obecrieyeHne OE30MACHOCTH IMOJ3EMHBIX MPEANPHUIATUN M MPOU3BOJACTB, T€OJIOTHs, HedTerazoBas
oTpacib, Teoae3us U Kaprorpadus, reouH(pOpMaMOHHbBIE CUCTEMBI, JECHON KOMILIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, JKOJorus, cdepa cepBuca, CUCTEMBl MaccOBOW WHGOpMAIUU, U3AiH,
MEAUMAUHIYCTPUS, a TaKKe MPEANPUATHS Pa3IUYHOrO Mpoduias U BCe BUIBI JAEATEIHHOCTH B
YCIIOBHUSAX SKOHOMHKHU MHPOopMaIoHHoro obmiectsa [1K-17);

- CHOCOOHOCTH,  NHPOBOAMUTH  CcOOp,  aHajdM3  HAYYHO-TEXHHUYECKOW  HH(oOpMaluu,
OTEUYECTBEHHOT'O U 3apyO0EKHOTO OMBITA 10 TeMaTuke uccienoBanus (I1K-22);

- TOTOBHOCTH YYacTBOBATh B IIOCTAHOBKE U MPOBEIECHUU SKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUN
(ITIK-23);

- CIOCOOHOCTh OOPMIISTH MOyYEHHbIE paboune pe3yabTaThl B BUJE NMPE3ECHTAINHI, HAyYHO-
TEXHUYECKUX OTYETOB, CTATEH U JIOKJIAJ0B HA HAYYHO-TeXHUYecKnX KoH(pepeHmmsx (ITK-26).

3namo:

- CTaHJapTHI U METOJOJIOTUH CO3/IaHus mporpammuoro ooecreueHus (I10);

- COBPEMEHHBIE TEXHOJIOTUU MPOECKTHUPOBAHHUS KOMIIOHEHTOB MPOTPAMMHBIX KOMILIEKCOB U
0a3 JaHHBIX;

- MpaBuUJia TEXHUKU O€30MacCHOCTH, SKOJIOTUHU U MPOU3BOACTBEHHON CaHUTAPUU;

Ymemo:
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- MpPUHUMATh KOHKPETHBIE  TEXHUYECKHE  pelIeHus Tpu  pa3paboTke  0OBEKTOB
Po(heCCHOHATTLHOM JESTEILHOCTH, BBIOUPATH TEXHOJIOTMH M WHCTPYMEHTAIBHBIC CPEICTBA M C
y4eToM 3(PPEKTUBHOCTU UX IPUMEHECHHS,

- HCIIOJIb30BaTh HOPMATHBHBIC JIOKYMEHTHI IO Ka4eCTBY, CTAHIAAPTU3AINU M CEPTUDUKAINN
MPOYKTOB, DJIIEMEHTHI YdKOHOMUYECKOTO aHaN3a B MIPAKTHUECKOHN JeATeIHbHOCTH;

Bnaoemw:

- COBPEMEHHBIMH MHCTPYMEHTAILHBIMH CPEACTBAMH U TEXHOJIOTUSMH MIPOTPAMMUPOBAHHS,;

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIICCTBIIATH TEXHOJOTHYECCKHI TIpOIecC pa3padOTKH
00BEKTOB PO ECCUOHATHHON eI TENTFHOCTH.

- 3 Kpatkoe coaeprxaHue MpOU3BOACTBEHHON IPAKTUKH

3.1. Pazgenbl TUCHMITIIMHBI

CamocTosiTepHast
Monyinb Paznen mucimnimHab!
pabora, ax. 4.

O3HakoMJIeHHE C TEXHOJOTHSIMHU TMPOCKTUPOBAHUS U

Monynbs 1 | pa3paboTku 00BEKTOB NMPOGECCUOHATBLHON ACATEIHBHOCTH M 36
CTPYKTYPOU NPEAITPUSTHUS.
W3yueHne  OCHOBHBIX TEXHOJIOTHYECKHX  TIOJIXOJIOB

Moty 2 MPOCKTHPOBAHUA u pa3zpaboTku 00BEKTOB 54
npodeccuoHaIbHOM JIEATeTLHOCTH. Brimostnenne
WHIUBUTYJIBHOTO 3a/IaHMSI.

Monaynb 3 | CuctemaTtusanys MaTepuaia, MoAroToBKa OTYeTa. 18

Bcero yacon 108
CamocTosiTenbHast
Monaynb Pa3nen muciuIninAbl
paborta, acTp. 4.

O3HakoOMJIEHHE C TEXHOJOTHSAMH TPOCKTUPOBAHHUS  H

Monynbe 1 | pazpabotku 00BEKTOB MpodecCHOHANBHON ACSITENTLHOCTH | 27
CTPYKTYPOH MPEANPHUSATHS.
N3yueHue  OCHOBHBIX TEXHOJIOTHYECKUX  TOJIXOJ0B

Mojtyits 2 NPOCKTUPOBAHHA u pa3paboTKu 00BEKTOB 40.5
npodeccuoHaIbHON JIeSITCIIbHOCTH. Brimonnenue
WHIMBUTYJTBHOTO 3a1aHMS.

Monynb 3 | CucreMaTtusauus MaTepuana, oAroToBKa OTYETa. 13,5

Bcero yacos 81

3.2. Conep:kaHue pa3aesioB AU CHUNINHBI

Mooyne 1. O3naxomnenue ¢ MexXHONOLUAMU NPOEKMUPOBAHUA U pA3PAOOMKU 00BEeKMOos
npogeccuonanvbHol 0essmenbHOCMU U CIMPYKMYpPOU Npeonpusimus

OO0mass xapakTepucTUKa MpeanpusaTHs. METOIUKH U TEXHOJOTHH pa3paboTKu 0OBEKTOB
npodeccHoHANBHOW NesiTenbHOCTH. CTpyKTypa TPEANpHATHS, OCHOBHBIC IOJIPA3/IECHUsT U
paboure Tpynmbl. XapaKTEPUCTUKA OCHOBHOTO OOOPYIOBaHHMS W HMHCTPYMEHTAIBHBIX CPEICTB
MIPOEKTUPOBAHUS U Pa3pabOTKH 00BEKTOB MPOo(hecCHOHATBHOMN S TENbHOCTH.

Mooyne 2. H3yuenue OCHOBHBIX MEXHOIO2UYECKUX HOOX0008 NPOEKMUPOSAHUL U
paspabomku  00beKkmos NpoPecCcUOHAIbHOU OesmenbHOCmuy. Bvlnoinenue uHOUBUOYATLHOZO
3a0anus

OCHOBHBIE W BCIIOMOTATEIbHBIE MPOIECCH Pa3pabdOTKH MPOAYKTAa Ha TPEANPHUATHH.
[TapameTppl OCHOBHBIX MpPOLECCOB pa3pabOTKM MpOAyKTa M pabOThl TEXHOJIOTHYECKOTO
o0opymoBaHusi. MeTombl KOHTPOJISI M YIIPABICHHS TPOIECCAMH pa3padOTKu Mpoaykra. KoHTposb
KayecTBa TOTOBOT'O MPOAYKTA.

BeimonHeHe WHANBHYaTBHOTO 3a/IaHHSL.

Mooyne 3. Cucmemamusayus mamepuana, no020mogKa omuema
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OO6o0uieHne M cUCTEeMaTU3alusl JaHHBIX 10 CTPYKTYpE, TEXHOJIOTUH IMPOEKTHUPOBAHUS U
pa3paboTKu MPOJyKTa, MpUMEHseMoMy o0opyzaoBaHuio. Ilouck u cOOp HEAOCTAONIMUX JIaHHBIX.
IlonroroBka u HanucaHue otdyeTa. [loAroToBKka M HamMcaHWE OTYETa IO BBINOJIHEHHIO
WHAWBUIYAIBbHOTO 3aJaHUsl.

3akperuieHue TEOPeTHUYECKUX 3HAHUHM, TOIY4YEeHHBIX OOYyYaloIUMHCS TNpH HU3yYECHHU
porpaMMmsbl OakajgaBpHara.

Pa3Butie y 00y4aronmxcsi HaBbIKOB HayYHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH.

4 O0beM yueOHOIl NPAKTUKH

Bcero
Bunsl yueOHoM paboTh 3auer. eaUHUI] Akanem.
4acoB
OO0masi Tpy10eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY 3.0 108
IJIaHy ’
KonraktHas pa6ora (KP) - -
CamocrositenbHas padora (CP), B ToM yucie: 3,0 108
KonTakTHas camocTosTeabHas pabora 3.0 0,2
CaMOCTOsITENIbHOE BBIIOJIHEHUE Pa3/iesiOB JUCIUILIMHBI ’ 107,8
Bua MTOroBOro KOHTPOJIsi: 3a4eT ¢ OUEHKOI
. Bcero
Buaet yuebnoii paboret 3ader. equHUI] | ACTPOH. 4acoB
O01mas Tpy10eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY 3.0 31
ILUIAHY ’
KonTakTHas padora (KP) - -
CamocrositesbHas padora (CP), B Tom yucie: 3,0 81
KoHTakTHas camocTosTenbpHas paboTa 3.0 0,15
CaMOCTOSITEIPHOE BBHITIOJTHEHHUE PA3/ICIIOB JUCITUTUIHHBI ’ 80,85

Bu1 H”TOrOBOr0 KOHTPOJIS: 3a4€T ¢ ONEHKOI

AHHOTanus padoyeil nporpamMmsl npeaauIoMHoi npaktuxku (b2.11.2)
1 Heap nperIunjoMHOi NPAKTHKHM — BBINOJHCHHE BBIMTYCKHOW KBaJTU(UKAIIMOHHOM
paboTHI.
2 B pe3yabTare NpPOXOkKACHUS TNPEIUIJIOMHON NPAKTUKUA oO0yyawoumuiicss mo
nporpaMmMe 0aKajaaBpuaTa J0JKeH:
Obnadamsb CIeayONTUMA KOMITETEHIIUSMH:

- CHOCOOHOCTH BHIOMpATh M OIIEHMBATh CIOCOO peanu3anuu HMHOOPMAIMOHHBIX CHUCTEM H
YCTPOMCTB (MPOrpaMMHO-, alllapaTHO- WK MIPOrPaMMHO-AIIAPaTHO-) JUIsl pelIeHHs TTOCTaBICHHON
3anaun(OIIK-6);

- CIIOCOOHOCTh y4YacTBOBaTh B paboTax 10 JOBOJKE W OCBOCHHUIO HWH()OPMAITMOHHBIX
TEXHOJIOTHH B X0JIe BHEJPEHUsI U AKCIUTyaTauu nHpopmannonusix cucrem (I1K-15);

- CIIOCOOHOCTh HCIIOJIB30BaTh TEXHOJIOTHH pa3pabOTKH OOBEKTOB MpodecCHOHATLHON
JESITEIbHOCTH, B 00JACTSIX: MAITUHOCTPOSHHUE, MPHUOOPOCTPOCHHE, HayKa, TEXHUKA, 00pa3oBaHHE,
MEAUIIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHE, IOPUCIPYICHIMS, OU3HEC, MpeANpHUHUMATENIbCTBO,
KOMMEPIIHS, MEHEKMEHT, OaHKOBCKHE CHCTEMbI, 0O€30MacHOCTb HWH(POPMAIMOHHBIX CHCTEM,
yIOpaBlieHHE TEXHOJOTUYECKUMHU MpOLeCCaMH, MEXaHUKa, TeXHudeckas (u3HKa, 3HEpPreTuka,
SepHass OJHEPreTHKa, CHIIOBas DJIGKTPOHHMKA, METaJUIyprusi, CTPOUTEIHCTBO, TPAHCIIOPT,
KEJIe3HOJAOPOKHBIA TPAHCIOPT, CBS3b, TEICKOMMYHHUKAIUH, yIIpaBieHHEe UH(POKOMMYHHUKAIUSIMH,
MOYTOBAsl CBSI3b, XUMUYECKAs IMPOMBIIIJICHHOCTh, CEJIBCKOE XO3SHUCTBO, TEKCTHJIbHAS W JIETKas
MIPOMBIIIIEHHOCTh, MHILEBas MPOMBIIIEHHOCTh, MEAMIIMHCKUE U OMOTEXHOJOTHH, TOPHOE JeJ0,
obecrieueHrne 0€30MACHOCTH TOJ3EMHBIX MPEANPHUITHIA U MPOU3BOJICTB, Teoyorus, HedTerazonas
oTpacib, reoae3ust U Kaprorpadus, reouH(QpOpMalMOHHbBIE CUCTEMBI, JECHON KOMILJIEKC, XUMHUKO-
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JIECHOM KOMIUIEKC, SKOJIOTus, cdepa cepBHca, CHUCTEMbl MaccoBOM HH(oOpManuu, au3aiiH,
MEANAUHIYCTPUs, a TaKXKe MPEANPUATHS Pa3IMYHOrO Mpoduias U BCe BUIBI JAEATEIBHOCTH B
YCIOBHSX 3KOHOMUKHU HH(pOopMarmonHoro obmecta [1K-17);

- CIOCOOHOCTH  NPOBOAMUTHL  cOOp,  aHaldM3  HAy4YHO-TEXHUYECKOW  HHpopmaiuu,
OTEYECTBEHHOT'0 M 3apyO0eKHOT0 OMbITa Mo TemaTuke uccienoBanus (I11K-22);

- TOTOBHOCTH YYacTBOBATh B IIOCTAHOBKE U MPOBEIECHUU SKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUI
(IIK-23);

- CIOCOOHOCTh 0OOOCHOBBIBATh MPABUILHOCTH BHIOPAHHOW MOJIEIH, COMOCTABIISS Pe3yIbTaThl
HKCIEPUMEHTANIBHBIX JIaHHBIX U OTy4eHHBIX pemeHuit (I1K-24);

- CIocoOHOCTh OOPMIISAThH MOyUYEHHbIE paboune pe3yabTaThl B BUJE NMPE3EHTAIMM, HAyYyHO-
TEXHUYECKHUX OTYETOB, CTATCH U JOKJIA0B HAa HAyYHO-TeXHH4YecKux KoHpepenuusax (I1K-26).

3nams:

- BBIOJHATH TIOMCK, OOpa0OTKy, aHaIM3 M CHCTEMAaTHU3aLHUI0 HAYyYHO-TEXHHUYECKOU
nHbOpMallMY, OCYIIECTBISATh BBIOOP METOOUK W CPEICTB pELIEHUS 3a7ay, MOCTaBICHHBIX
IPOTPaMMOil MMPAKTUKH U TEMOM BBIITYCKHON KBaJTHU(PHUKAIIMOHHOMN paboThI;

- BBINOJHATH KOHIIETITyaJIbHOE MPOSKTHUPOBAHHUE MPOTYyKTa

- BBINOJIHATH pabouee MPOEKTUPOBAHHE MTPU Pa3pabOTKE MPOIYKTa;

- BBINOJHATH 00pabOTKY M aHAJIM3 PE3yJIbTaTOB TECTUPOBAHUS U UCTIBITAHUI;

- aHaIM3MPOBaTh BO3HHUKAIOUIME B IPOM3BOJACTBEHHOM M HAy4YHO-HCCIIEI0BATEIbCKON
JIeSITeIbHOCTH 3aTPyIHEHUS U UCKATh IMyTH UX pPa3pelIeHUs;

- Ymers:

- -paboTaTh ¢ HAay4YHBIMH TEKCTaMH, II0JIb30BATbCSl HAYYHO-CIIPABOYHBIM ammapaToM,
0(pOpPMIIATH pe3ysIbTaThl HAYYHBIX UCCIIET0BAHMIA;

- — HCIOJIb30BAaTh TIIOJIyYEHHbIE TEOPETUYECKHE 3HaHUS Juid pa3paboTKu  0OBEKTOB
npodecCHOHATBHOMN 1eATeNbHOCTH.

Braoemy:

- CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE MPOEKTHBIE PEIICHHs], BEIOUPATh TEXHOJIOTHU MPH
pa3zpaboTke 00BEKTOB MPOheCCUOHATHHOM IEITETLHOCTH, C Y4eTOM 3(PPEeKTUBHOCTH;

- CHOCOOHOCTBIO K HCHOJIB30BAHUIO IMOJYYEHHBIX TEOPETHYECKHX W MPAKTUYECKUX 3HAHHM
JUTSI pelIeHus 3a/1a4 poPecCUOHAIBHOMN 1eATeIbHOCTH.

- 3 Kpartkoe coaepkaHue NpeJAUIIOMHON NPAaKTUKH

3.1 Pa3nens! TUCIIATIIINHEI

O0beMm pazaena

Monyns Pasnen nucnumiInHb JUACIUTUINHEI,
aKaJeM. Jac.
Monayis 1 BBenenue: e v 3a1a4uu 0peIMIIOMHON MPAKTUKH. 4
Monyns 2 | BeimonHeH#e BBITYCKHOW KBaJTU(HUKAIIMOHHON paboTHI. 320
Bcero uacon 324

O6mbem paznena

Monyns Pasnen nucnumInHbl JUACIUTIINHEI,
aCTpOH. Yac.
Monayns 1 BBenenue: e v 3a1a4u 0peaIuImIOMHON MPAKTUKH. 3
Monynb 2 | BelniosHEHHE BBITYCKHOW KBATH(UKAITMOHHON paOOTHI. 240
Bcero uacos 243

4.2 ConepxaHue pa3aesioB JUCHUTIINHBI

Mooynwv 1. Beedenue: yenu u 3a0auu npedOuniomHol npaKmuku

e u 3amauu mpenauIuioMHONW mnpakTukd. CocTaBieHME M COTJIaCOBaHHE TIJIaHa
BBITIOJTHCHMSI BBITYCKHOW KBaTH(PUKAITMOHHON padOThl, KOHTPOJBHBIX TOYEK, BHJa U OOBEMa
MPEJICTaBISIEMOT0 K KaKIO0M KOHTPOJBHOM Touke Marepuana. OpraHu3aliioOHHO-METOINYEeCKHE
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MeponpusaTua. MHCTpyKTaku Ha paboueM MecTe, MO 3JIEeKTPoOe30MacHOCTH U MPOTUBOMOXKAPHOM
0€30IaCHOCTH.

Mooyne 2. Buinonnenue 6binyckHOU K8AMUDUKAYUOHHOU pabOmbl

COop HayuyHO-TEXHMUYECKOH HWH(GOpPMAlMK 10 TEME BBIMIYCKHON KBaIU(DUKAIIMOHHOM
paboThl. OTpaboTKa METOIMK U BBITIOJHEHUE SKCTIEPUMEHTAIBHBIX UCCIIEOBAHUM.

PazpaboTtka oOmeli koHuenuuu mnpoaykra. [logbop u cormacoBaHue METONOB CPEJICTB
pemieHus 3agad. BeimonHeHue paboyero MpOeKTHpPOBaHUS Npoaykra. OnucaHue BceX CTaaui
pa3paboTKu MHCTPYKIUI MCTIOIb30BaHUS MPOIYKTA.

C6op, obpaboTka u cuctemaruzanys Matepuana. OpopmiieHHs 0TYeTa MO MPEIAUIIIOMHON
MpaKTHKe.

[ToaroroBka MaTepHaoB Ui BHIMOJIHEHHS BHITYCKHOM KBaTU(PHUKAIIMOHHON paboTHI.

4 O0beM npefIMIVIOMHOM NPAKTHKH

O0beM
Busr yuebHO# paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
OO0mast Tpy10eMKOCTh JHCHHUILJIMHBI 10 Y4eOHOMY 9.0 324
IJIAHY ’

IIpooonsicenue mabauyvl

KonraktHas patora (KP) - -
CamocrositesbHas padora (CP), B ToM yncie: 9,0 324
KoHTtakTHas caMocTosiTeNbHasi paboTa 9.0 0,2
CamocTosiTeIbHOE BBIMOJIHEHUE PA3ACIIOB JUCIUTLIIMHBI ’ 323,8

Buj1 M TOroBOro KOHTPOJISI: 3a4€T ¢ OLIEHKOM

O0bem
Bunsr yaeGHoI paboThI B 3auetnbIx B actpon.
eAMHULIAX yacax

O01as TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4eOHOMY 9.0 243
IJIAHY i
KonTakTHas padora (KP) - -
CamocrositesibHas padora (CP), B ToM yncie: 9,0 243
KonTakTHas camocTrosiTenpHas padoTa 9.0 0,15
CaMOCTOSITEIbHOE BBINOJHEHHUE PAa3J€I0B JUCIUTLIMHBI ’ 242 85

Buja uTOoroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

HayuHo-ucciaenoBarennckas padora B cemectpe (b2.H.1)
1 Heap  HayuyHO-HccJenoBaTebckoii  padorst (HUP) -  dopmupoBanue

npoeCCHOHATIBHBIX KOMIIETCHLIMH MOCPEICTBOM IIJIAHUPOBAHUS W OCYIIECTBJICHUS HAy4YHO-
UCCIICIOBATEIbCKON JI€ATEIbHOCTH HAa OCHOBAaHMM M3YYEHHBIX JUCLUIUIMH, B TOM 4YHCIE
CHELUANBHBIX, U CAMOCTOSATENILHO N3y4YeHHON MH(DOPMAITUH.

2 B pe3yabTare BbINOJHEHHS HAYYHO-MCCJIEI0BATEIHLCKON padoThl o0y4yaromuiicsi mo
nporpaMme 0aKajJaBpuaTa JI0JKeH:

Obnaoams KOMIIETEHIIUSAMUA:

- CHOCOOHOCTH BHIOMpATh M OIIGHMBATH CIOCOO peanu3auuu HHOOPMAIMOHHBIX CHUCTEM H
YCTPOUCTB (MIPOrpaMMHO-, allllapaTHO- WJIM MPOrPaMMHO-aMINapaTHO-) AJs PELIEHUs OCTaBIEHHON
3anaun(OIIK-6);

- CHOCOOHOCTb Yy4YacTBOBaTh B paboTax IO JOBOAKE U OCBOECHUIO MH(OPMAIIMOHHBIX
TEXHOJIOTHH B X0JIe BHEJPEHU U dKCIUTyaTauu nHpopmannonusix cucrem (I1K-15);
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- CHOCOOHOCTH HCIIOJIb30BaTh TEXHOJOTMU pa3pabOTKU OOBEKTOB MpodecCHOHAIBHOM
JIeATETLHOCTH, B 00JACTIX: MAlIMHOCTPOCHHUE, MTPUOOPOCTPOCHUE, HAayKa, TEXHUKA, 00pa3OBaHHE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpaBJICHUE, OPUCIPYICHIMS, OW3HEC, MpEeANpPUHUMATEIbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OaHKOBCKHE CHCTEMbI, O€30MacHOCTb HH(POPMAIMOHHBIX CHCTEM,
yIpaBJICHUE TEXHOJIOTHYECKMMHU MpOoIeccaMH, MEXaHUKa, TEeXHH4YecKass (Qu3MKa, JHEepreTuka,
AIepHasl DJHEPreTHKa, CUJIOBas JJIEKTPOHHMKA, METAJUIyprus, CTPOMUTENIBCTBO, TPAHCIOPT,
JKEJIe3HOJIOPOKHBIN TPAHCIOPT, CBA3b, TEIEKOMMYHHUKAIMH, yIpaBlIeHue MHPOKOMMYHHUKAIUIMU,
MOYTOBAsl CBSA3b, XMMHUYECKas MPOMBIIIJICHHOCTh, CEJIbCKOE XO3SHUCTBO, TEKCTUJIbHAS W JIeTKas
MPOMBIIIJICHHOCTb, MHILEBasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE U OMOTEXHOJIOTHUH, TOPHOE JIENO,
obecrieueHre 0€30MacHOCTH TMOJA3EMHBIX MPEANpPHUITHA U MPOU3BOJICTB, Teoyorus, Hedrerazonas
OTpacib, Teoje3usi U Kaprorpadusi, reONHPOPMALMOHHBIE CUCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, JKOoJorusi, cdepa cepBHca, CHUCTEMbl MaccOBOM HWHGOpMalUM, AWU3aiiH,
MEIUAUHIyCTPHsl, a TaKXKe MPEANPUATHS Pa3IUYHOrO Mpoduias M BCe BUABI ACATEIBHOCTH B
YCIIOBUSIX 3KOHOMHKHU MHPopMaionHoro obmectsa [1K-17);

- CHOCOOHOCTH  MPOBOAUTH  C€OOp,  aHalIM3  HAYYHO-TEXHMYECKOW  HHpopMarmu,
OTEUYECTBEHHOI'0 U 3apy0eKHOr0 OMbITa 1o TeMatuke uccienoBanus (11K-22);

- TOTOBHOCTb YYacTBOBATh B IIOCTAHOBKE U IPOBEIEHUU IKCIIEPUMEHTAIBHBIX MCCIIEI0BAHUI
(IIK-23);

- CHOCOOHOCTh OOOCHOBBIBATh MPAaBUIBHOCTb BHIOPAHHOM MOJIENH, CONOCTABIISAS PE3YIbTaThI
AKCIIEPUMEHTAIbHBIX TaHHBIX U MOTy4YeHHbIX pemeHuit (I11K-24);

- CHOCOOHOCTH MCIIONB30BaTh MaTEeMAaTHYECKUE METOAbI OOpabOTKH, aHalIM3a WU CHUHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccnenoBanuil (I1K-25);

- CHOCOOHOCTH OPOPMIIATH MOJTYUYECHHBIE paboune pe3yabTaThl B BHJIE MTPE3CHTAIMH, HAy4YHO-
TEXHUYECKUX OTYETOB, CTaTel U JI0KJIa/J0B HAa HAyYHO-TeXHHYecknX KoHpepeHumsx (I1K-26).

- [loocomosums u npeocmasums K 3awjume Hay4dHO-HCcenoBareibckyto pabdory (HUP),
BBITIOJTHEHHYI0O Ha COBPEMEHHOM YpOBHE DAa3BUTHS HAyKH U TEXHUKH U COOTBETCTBYIOLIYIO
BbIOpAaHHOMY HAIIPaBJICHUIO MOJTOTOBKM M MporpaMme oOydeHus. B mpenctaBieHHON K 3amiuTe
HUWP nomkHBI NOTYYUTHh pa3BUTHE 3HAHUS W HABBIKH, NMOJYYEHHbIE 00YYaIOUIMMCS IPU OCBOECHUU
nporpaMMbl  OakajaBpuaTa, B TOM YHCIE TPU H3YYEHUM CHEUUAIBHBIX JAUCIUIUIUH.
[IpencraBnennas k 3amure HUWP nomxHa comepkaTh OCHOBHBIE TEOPETHUECKHE IOJIOKEHHUS,
HKCHIEPUMEHTANIbHBIE PE3YIbTAThl, MPAKTHUECKUE TOCTHKEHUS U BHIBOJIBI U3 PAOOTHI.

3 Kpartkoe cogep:kaHue HAY4YHO-HCCJIeI0BATEILCKOH padoThl

B nporiecce ocBOeHMS AUCHUIITUHBI 00YyYaOLIUICs T0JKEeH TOATOTOBUTh U MPEJCTaBUTh K
3allUTe Hay4dHO-HccienoBaTenbekyo padoty (HUP), BbimonHeHHYI0 Ha COBPEMEHHOM YpOBHE
pasBUTHA HAyKd M TEXHUKH U COOTBETCTBYIOLIYIO BBIOPAaHHOMY HAIPaBICHHUIO TOATOTOBKU WU
nporpamme obydeHusi. B mpeacrasnennoi k 3ammure HUP gomxHBI MOMyYnuTh pa3BUTHE 3HAHUS U
HaBBIKH, MOJIy4E€HHBIE 00yYaloOLIMMCs TIPU OCBOCHUH MPOrpaMMbl OakalaBpHara, B TOM YHUCIE MPH
W3YyYECHUHU ClenuaibHbiX AaucuuiuinH. lIpeacraBmennass k 3ammre HUMP nmomkHa copepkath
OCHOBHBIE ~TEOPETHUECKHE IIOJIOKEHUS, OKCIIEPUMEHTAIbHBIE DPE3YJbTaThl, IPAKTUYECKHUE
JIOCTHKEHUS U BBIBOJIBI IO padoTe.

PXTY um. [I.1. MenaeneeBa nperycMaTpUBarOTCs CIECAYIOIIUE BUIBI U OTAIlbl BBIIIOJHECHUS
Y KOHTPOJIS HAyYHO-HUCCIIeI0BaTENIbCKON pabOThl 00yUYarOIUXCS:

- IUIAHUPOBAHHWE HAYYHO-HUCCIIEJOBATENILCKOM paboThl, BKIJIIOYAIOIIEEe O3HAKOMIIEHHE C
TEMAaTUKOW HCCIE0BATEIbCKUX pabdoT B JaHHOW 00JlacTh W BBIOOP TEMBI HCCIICIOBAHUA,
HanMcaHus pedepata 1o u30paHHON TeMe;

- ¢opmupoBanue 3ananus nHa HUP;

- TpOBeJeHHE HAyYHO-UCCIe10BaTeIbCKON paboThI;

- KOPPEKTHPOBKA IJIaHA MPOBEACHUS Hay4YHO-HCCIIEI0BATENbCKONW PabOThI;

- COCTaBJIEHHE OTUYETa O HAyYHO-HCCIeI0BaTeIbCKON paboTe;

- myOJau4YHas 3alUTa BHITOJIHEHHOW paboThlI.
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OcHoBHO# (hopMOIi TUTAHUPOBAHHUS U KOPPEKTHPOBKH HHIMBHUIYaJIbHBIX IIJIAHOB HAy4HO-
HCCJIEIOBATEIbCKOM PpabOoThl 00ydaeMbIX SBJISIETCS OOOCHOBaHHE TEMBI, OOCYKJICHHE IUIaHA H
IIPOMEXKYTOUHBIX PE3YJIbTAaTOB UCCIIEIOBAHUS B paMKaX Hay4HO-UCCIIE0BATEIBCKOTO CEMUHAPA.

B mnporecce BBINONHEHHS HAay4YHO-UCCIEAOBATEILCKOM pPAaOOTHI W B XOJE 3alIUTHl €€
pe3yJIbTaTOB MPEAYCMOTPEHO IMPOKOE 00CYKICHNE B YUEOHBIX CTPYKTYpax By3a C MPUBJICUCHUEM
paboTonaTeneil M BeIyIIMX HCCIENOBaTeNel, MO3BOJISIIONIEE OLIEHUTh YPOBEHb MPHOOPETECHHBIX
3HAHWH, yMEeHUI U CHOPMHUPOBAHHBIX KOMIIETCHIUI 00YyYarOIuXCs.

Tembl u pykoBoaurenu HMP GakanaBpoB 3aciiylmIMBarOTCs M YTBEPXKJIAIOTCSA MPOTOKOJIAMHU
3acenanuit kagenpsr UKT.

4 O0beM HAYYHO-HCCJIe0BATEILCKOH Pad0ThI

o B 3aueTHBIX B akagem.
Bunet yueOHOI paboThI

eIMHUIIAX gacax
O01asi TPY10€MKOCTh JUCIHUILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora (KP) 0,9 32
[TpakTrueckue 3anstus (113) 0,9 32
CamocrostenabHas padora (CP): 2,1 76

Bua kontpossi: OT4er u 3a4eT ¢ OLEHKOM

. B 3auerHbIx B actpon.
Bunsl yueOHo# paboThl P

eAMHULIAX yacax
OO0masi TPy10€eMKOCTh JMCUMILIMHBI 10 Y4e0HOMY IUIAHY 3,0 81
KonTakTHas padora (KP) 0,9 24
[TpakTnueckue 3anstus (113) 0,9 24
CamocrositenbHas padora (CP): 2,1 57

Bua konTpossi: OT4eT M 3a4eT ¢ OLEHKOM

I'ocynapcrBennasi urorosas arrecranus (b3)

1 Heab rocyaiapcTBeHHO HWTOroBOii aTTecTallMd — OOBEKTHBHAS OLIEHKA YPOBHS
c(OpMUPOBAHHOCTH  OOIICKYJBTYPHBIX, OOMENPOPECCHOHAIBHBIX ¥ TPOo(EeCCHOHATBHBIX
KOMIIETEHIIMH BBIMTYCKHUKA YHHUBEPCUTETA, €r0 TOTOBHOCTH K BBIIOJHEHHUIO MPO(ECCHOHATBHBIX
3ajad.

2 B pe3yabrare TrocyiapcTBeHHONW MTOroBOW aTTecTAalMM OO0yYalouuiicss 1O
nporpaMmMe 0aKkajaBpuaTa J0JKeH 00J1a1aTh cJIeAYIOIHMHA KOMIIeTeHIMAMM:

- BIAQJICHUE KYyJIbTYpOW MBIIUICHUS, CIHOCOOHOCTh K OOOOIICHHIO, aHAN3Y, BOCIPHUATHE
uHbOpMalluy, MOCTAHOBKA ILIETM M BBHIOOPY MyTeH ee JIOCTHXKEHHUS, YMEHHUE JIOTUYECKH BEpPHO,
apryMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHYIO peub (OK-1);

- TOTOBHOCTh K KOONEpaluu C KoJieraMu, paboTe B KOJUICKTHBE; 3HAHWE HPUHLMUIIOB U
METO/Ibl OPraHU3alMyU U YIpaBiieHUus ManbiMu KojuiekTuBamu (OK-2);

- CIOCOOHOCTh HAXOJUTh OPraHU3aLMOHHO-YNIPABICHYECKHUE pEUIeHHs B HECTaHIapTHBIX
CUTYaIMsIX U TOTOBHOCTh HECTHU 32 HUX OTBETCTBEHHOCTh (OK-3);

- MOHMMAaHHE COLMAJIbHOW 3HAYMMOCTH cBoed Oyaymieil mpodeccuu, obiagaHue BBICOKON
MOTHUBAIMEN K BBIMOJIHEHHIO NpodeccronanbHol aesrensHoctd  (OK-4);

- CHOCOOHOCTh HAY4YHO aHAIM3HPOBATh COLMAIbHO 3HAYMMbIE NPOOJIEMBI U MPOLECCHI,
YMEHHE HCIIONB30BaTh Ha MPAKTUKE METOJIbl T'YMaHHMTApHBIX, SKOJIOTUYECKUX, COLUUAIBHBIX WU
HSKOHOMUYECKUX HAyK B PA3IMYHBIX BHUJAX MpodeccnoHanbHOl 1 conuanbHol nestenbHoct (OK-
5);

- yMEHHE NPUMEHATh METOAbl M CPEICTBA IO3HAHUS, OOYYEHHS] W CAMOKOHTPOJIA st
MHTEJUICKTYaJIbHOTO  Pa3BUTHSA, MOBBINEHUS  KyJIbTYPHOTO  YPOBHS, HPOQecCHOHATBHOM
KOMIIETEHIIMM,  COXPAaHEHUS  CBOEro  3/I0pOBbS,  HPABCTBEHHOro M (DU3MUYECKOTO
camocosepiueHctBoBanus (OK-6);
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- YMEHHME KPUTHUYECKH OLIEHMBAaThb CBOM JIOCTOMHCTBA M HEIOCTATKH, HAMETUTh IYyTH H
BbIOpaATh CpeACTBa pa3BUTHUS JJOCTOMHCTB U ycTpaHeHus HegoctatkoB  (OK-7);

- OCO3HAaHHME 3HAYEHHs TyMaHUCTHUUECKHX LEHHOCTEH JUIsl COXpPaHEHHs U pa3BUTUSA
COBPEMEHHOW LMBUJIM3ALlMU; TOTOBHOCTh MPHUHITh HPABCTBEHHBbIE 00S3aHHOCTU IO OTHOILEHUIO K
OKpYy’Karolel mpupoie, o0IIecTBY, IPYrUM JIto1sM U camomy cebe (OK-8);

- 3HAHHE CBOUX IMpaB U O0S3aHHOCTEH Kak TpakJaHWHA CBOEH CTpaHbI; HCIOJIb30BAHHE
JEACTBYIOIEr0 3aKOHOJATENbCTBA, JAPYTMX IPABOBBIX JOKYMEHTOB B CBOEH JEATEIbHOCTH;
JIEMOHCTpAlMsl TOTOBHOCTU U CTPEMIICHHS K COBEPILIEHCTBOBAaHHIO M Pa3BUTHUIO OOIIeCTBa Ha
npuHnunax rymaausma (OK-9);

- CIOCOOHOCTH K MHCbMEHHOM, YCTHOW M AJIEKTPOHHONM KOMMYHHUKALMU HA TOCYJapCTBEHHOM
SI3bIKE U HEOOXOUMOE 3HaHHE HHOCTpaHHOTO si3bika (OK-10);

- BJQJICHHE CPEJCTBAMH CaMOCTOSITEJIBHOIO, METOAMYECKH MPAaBUIBHOTO HCIOJIb30BaHUS
METOAOB (PU3UUECKOT0 BOCIUTAHMUSA M YKPEIUIEHUS 3/10pOBbS, TOTOB K JOCTH)KEHHUIO JIOJHKHOTO
ypoBHS (DU3WYECKON TMOATOTOBICHHOCTH JJII OOECIEUYEHUsS] TOJHOICHHOW COIMAIbHOW W
npodeccuonansHoi nesitenbHocT (OK-11);

- BJIaJICHWE MIUPOKOW O0OImeld MOoArOTOBKOM (0a30BBIMH 3HAHUSMH) JUISI  pPEIICHUS
NPaKTUYECKUX 3a/1a4 B 001acT MHDOPMAIIMOHHBIX cucTeM U TexHosoruit (OI1K-1);

- CIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCHUUIUIMH B
npodecCUOHATIBHON  JeSITENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTHYeCKOro aHajiu3a |
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTaIbHoro uccienoBanus (OIIK-2);

- CHOCOOHOCTh NMPUMEHATH OCHOBHBIC NMPUEMBbI M 3aKOHBI CO3JaHUS W UTEHHs uYepTexel u
JIOKYMEHTAIMH IO amnmnapaTHBIM U MPOrpaMMHBIM KOMITIOHEHTaM HHQopMaioHHbIX cucteM (OIIK-
3);

- MOHMMAaHHE CYIIHOCTH M 3HadeHHss UHPOpMAUMUd B  Pa3BUTUH  COBPEMEHHOIO
MHPOPMALIMOHHOTO 00IIecTBa, COONIOJIEHUE OCHOBHBIX TpeOOBaHMM K HH(POPMALMOHHON
0€e30MacHOCTH, B TOM YHCJIE 3aliTa rocyaapcTBeHHon TaitHsl (OI1K-4);

- CHOCOOHOCTh  HCIIOJIb30BaThb  COBPEMECHHbBIE  KOMIIBIOTEpHBIE  TEXHOJOTMHM  ITOMCKa
uHbOpMallMu ISl pelIeHUs MOCTaBJIEHHOW 3ajjaud, KPUTUYECKOTo aHajiu3a 3TOoM mHpopMauuud u
000CHOBaHUS MPUHATHIX UAeH U Moaxo/0B K pemenuto (OIIK-5);

- CIOCOOHOCTh BBIOMpPATh M OLIEHMBATh CHOCOO peanu3aluu MHPOPMAIMOHHBIX CUCTEM U
YCTPOMCTB (IPOrpaMMHO-, allllapaTHO- WJIN ITPOrPaMMHO-AIIAPaTHO-) JUIS PELIEHMsI TIOCTaBICHHON
3amauu (OI1K-6);

- CHOCOOHOCTh Yy4YacTBOBaTh B paboTax IO JOBOJAKE W OCBOCHHUIO HH(OPMAIIMOHHBIX
TEXHOJIOTHH B X0/1e BHEJPEHUS U dKCIuTyaTanuu nHpopmannoHusix cucrem (I1K-15);

- CHOCOOHOCTb MNPOBOAMUTH MOJATOTOBKY JOKYMEHTAllUM MO MEHEKMEHTY KauyecTBa
nHpopMamoHHbIx TexHonorui (I1K-16);

- CHOCOOHOCTH HCIIOJIb30BaTh TEXHOJOTMU pa3pabOTKU OOBEKTOB MpodecCHOHAIBHOM
JIeATETLHOCTH, B 00JACTIX: MAlIMHOCTPOCHHUE, MTPUOOPOCTPOCHUE, HayKa, TEXHUKA, 00pa3oBaHHE,
MEIUIUHA, aIMHUHUCTPATUBHOE YIpaBJICHUE, OPUCIPYICHIMS, OU3HEC, MpEeANpUHUMATEILCTBO,
KOMMEpIIHS, MEHEKMEHT, OaHKOBCKHE CHCTEMbI, O€30MacHOCTb HH(POPMAIMOHHBIX CHCTEM,
yIpaBJICHUE TEXHOJIOTMYECKMMHU MpOoIeccaMH, MEXaHUKa, TEeXHU4YecKass (Qu3MKa, JHEepreTuka,
glepHas OJHEpPreTukKa, CHJIOBas JJIEKTPOHMKA, METaJUIyprusi, CTPOMUTEILCTBO, TPAHCIOPT,
JKEJIe3HOJIOPOKHBIN TPAHCIOPT, CBA3b, TEIEKOMMYHHUKAIMH, yIpaBlIeHue MHPOKOMMYHHUKAIUIMY,
MOYTOBAsl CBSA3b, XMMHYECKas IMPOMBIIIJICHHOCTh, CEJIbCKOE XO3SHCTBO, TEKCTUJIbHAS W JIeTKas
MPOMBIIIJICHHOCTb, MHILEBasi MPOMBIIUIEHHOCTh, MEIUIIMHCKAE UM OMOTEXHOJIOTHUH, TOPHOE JIeNO,
obecrieueHre 0€30MacHOCTH TMOJ3EMHBIX MPEANpPHUITHA U MPOU3BOJICTB, Te0sorus, HedTerazonas
OTpacib, TeoJe3usi U KapTorpadusi, reONHPOPMALMOHHBIE CHUCTEMBI, JECHOW KOMILJIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, BKOJorusi, cdepa cepBHca, CHUCTEMbl MaccOBOM HWHGOpMalUM, AWU3aiiH,
MEIUAuHIyCTPHs, a TaKXKe MPEANPUATHS Pa3IMYHOrO NpoduiIs M BCe BUABI ACATEIBHOCTU B
YCIIOBUSIX 3KOHOMHKHU MHpopMmarmonHoro odmectsa (I1K-17);

- CHOCOOHOCTH  MPOBOAUTH  C€OOp,  aHalIM3  HAYYHO-TEXHMYECKOW  HHpopMarmw,
OTEUYECTBEHHOI'0 U 3apy0eKHOr0 OMbITa 1o TeMatuke uccienoBanus (11K-22);
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- TOTOBHOCTb YYacTBOBATh B IIOCTAHOBKE U NPOBEIEHUU IKCIIEPUMEHTAIBHBIX MCCIIEI0BAHUI
(IIK-23);

- CHOCOOHOCTH OOOCHOBBIBATh MPABUIBHOCTb BHIOPAHHOM MOJIENH, CONOCTABIISAS PE3YIbTAThI
AKCIIEPUMEHTAIbHBIX TaHHBIX U MONy4YeHHbIX pemenuit  [1K-24);

- CHOCOOHOCTH MCIIONIB30BaTh MaTeMAaTHYECKHE METOAbl OOpabOTKH, aHalIM3a WU CHHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccnenoBanuii (I1K-25);

- CHOCOOHOCTH OPOPMIIATH MOJTYUYECHHBIE paboune pe3yabTaThl B BHJIE MTPE3CHTALMH, HAy4YHO-
TEXHUYECKUX OTYETOB, CTaTel U JI0KJIaJ0B HAa HAyYHO-TeXHH4YecknX KoHpepeHumsx (I1K-26).

3nams:

- TOPSAJOK OpraHu3alliy, TJIAHUPOBAHUS U MPOBEACHUS HAyYHO-HCCIIEIOBATENbCKUX paboT ¢
UCIIOJIb30BaHUEM IOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHUN B TaHHOU 00JIacTH;

- OCHOBHbIE TpeOOBaHUS K MPEICTABICHUIO PE3yJIbTaTOB MPOBEACHHOIO UCCIIEJOBAHUSI B BUJIE
HAy4YHOT'O OTYETa, CTaThU WM JOKJIAJa;

- METOJIbl U CPEJICTBA MPOEKTUPOBAHUS HH(OPMALIMOHHBIX CUCTEM M TEXHOJIOTHIA;

Ymemo:

- CaMOCTOSITEJIbHO BBISBIIATh MEPCIEKTUBHBIE HAMpPaBICHHUS HAyYHBIX HCCIIEOBAHUM,
000CHOBBIBATh AKTYaJIbHOCTh, TEOPETUYECKYIO U MPAKTHUECKYIO 3HAYUMOCTb NPOOJIEMBI,;

- OCYUIECTBJISATh NMOMUCK, 00pabOTKy M aHaJIM3 HAyYHO-TEXHHYECKOW HH(OpMAIMM MO TeMe
BBITOJIHAEMON PabOThI, B TOM YHUCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

- 000CHOBBIBaTh TPUHUMAEMble TPOCKTHBIE PEIICHUS, OCYLIECTBISTh IOCTAHOBKY U
BBINOJIHATH SKCIIEPUMEHTHI TI0 IPOBEPKE UX KOPPEKTHOCTHU U 3(h(HEKTUBHOCTH;

- pazpabaTbiBaTh MHGOPMAIIMOHHBIE CHUCTEMBI M TEXHOJOTMM JJI PEUICHHS] MPaKTHUYECKUX
3ajad4;

Braoemy:

- METOJOJIOTHEH W METOAMKOW IPOBEIEHUS HAy4YHBIX HCCIIEIOBAaHUI; HaBbIKAMU
CaMOCTOSATEIILHON HAyYHON W MCCIIEN0BATEIHLCKONU PaOOTHI;

- HaBBIKaMH pabOTHI B KOJUIEKTHBE, INIAHUPOBATH U OPraHU30BbIBATh KOJJICKTHBHBIC HAyUHBIE
UCCJIEIOBaHMSI U Pa3pabOTKH MPOEKTOB; OBJIa/IeBaTh COBPEMEHHBIMU METOJAMHU HCCIEIO0BAaHUS U
aHaJIM3a MOCTaBJICHHBIX MPOOIeM;

- CIOCOOHOCTBIO pellaTh IOCTaBJICHHbIE 3a/Jayd, HCIHOJB3YS YMEHHUS U HaBBIKM B
OpraHu3alMK HayYHO-UCCIIEI0BATEIbCKIX U MPOEKTHO-TEXHOJIOTHUECKUX PadoT;

- paboTaTh Ha COBPEMEHHOM OOOPYIOBAaHHMH, pa3padaThIBaTh OOBEKTHI MPOQPECCHOHATBHON
JIESATEIBHOCTH U AaHAJIIM3UPOBATh PE3yJIbTATHI.

3 Kparkoe conepxxkanne I'HA

['ocynapcTBeHHass WTOroBas arrecTanus OOydaromMXcs MO NporpaMme OakajnaBpuaTa
poBOAMTCA B (popMe 3amuThl BbITycKHOW kBanudukanuronHoi pabotsl (BKP). 'ocynapcrBennas
uTorosas arrectauus B ¢popme 3amutsl BKP npoxoaut B 8 cemectpe Ha 6a3e 3HaHUI, MOTy4YeHHBIX
CTyJEHTaMM NpH W3ydeHuu aucuuivind HampasieHus 09.03.02 — MudopmannonHble CUCTEMBI U
TEXHOJIOTHH.

['ocynapcTBeHHass MTOroBas arrecTalus oOydaroluxcs Mo IMporpamMMe OakanaBpuara —
3alMTa BBITYCKHON KBaTM(PUKALMOHHOM pabOThl MPOBOAMUTCS TOCYAAPCTBEHHON IK3aMEHAIIMOHHOMN
KOMHCCHEM.

KoHTtponb 3HaHuMii oOydwarommxcsi, moiay4deHHbIX mpu ocBoeHuu OOII, ocymiecTBisercs
nyteM nposeneHus 3amutsl BKP u nprucBoenus kBanudukanun «0akamaBpy.

4 Oobem 'HA

[Iporpamma oTHOCHTCS K 0a30BO¥ YacTW ydeOHOTO TutaHa, K OJIoKy 3 «l'ocymapcTBeHHas
utoroBas arrectanus» (b3) u paccuntaHa Ha cocpeOTOUEHHOE MPOXOXKIeHHE B 8 cemectpe (4
Kypc) ooydenust B oobeme 216 u (6 3ET). [Iporpamma npeamnonaraer, 4To o0y4arouifecs: UMeroT
TEOPETUYECKYI0O U MPAKTUYECKYI0 TMOATOTOBKY B 0071acTW HWHGOPMAIMOHHBIX CUCTEM U
TEXHOJIOTHH.

B 3aueTHEBIX B akanem.

Bunel yueOHOI paboThI
€AMHULIAX Jacax
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O01as Tpy10eMKOCTh IMCUMILIMHBI 10 Y4€0HOMY IUIAHY 6 216
KonTakTHas padora (KP): - -
CamocrositesibHas padora (CP): 6 216
Brimonnenue, Hanucanue u opopmiaenne BKP 6 216

. 3amuTa
Bup xonrpoas: 3amura BKP BKP
N B 3auetnHbix | B actponom.
Bunpr yue6HOM paboThI
eIMHUTIAX gacax

O01as TPyA0€eMKOCTh JMCHMILUIUHBI 0 Y4eOHOMY IJIAHY 6 162
KonraktHas patora (KP): - -
CamocrositesqbHasi padora (CP): 6 162
Brinonnenue, Hanucanue u odpopmierrne BKP 6 162

. 3ammTa
Bup xoutpoas: 3amura BKP BKP

DaKyJbTATUBBI

AHHOTanus padoyeil NpOorpaMMbl JUCUMILIIHHBI
«IlepeBox HayYHO-TeXHUYeCKOM auTepaTtyps» (PT/.1)

1 Heap gucHuNIMHBI — MpUOOpeTeHHe OOYYArONTUMUCS OOIeH, KOMMYHUKATUBHON H
npoecCHOHATIBHONH KOMIIETCHLMH, YpOBEHb KOTOPBIX HAa OTAENBHBIX JTamax S3bIKOBOM
MOJATOTOBKM TIO3BOJISIET BBIMOJIHATh pPAa3lIM4YHble BHIbI MNPOPECCHOHATBHO OPUEHTUPOBAHHOTO
[I€pEBO/Ia B NPOU3BOJICTBEHHON U HAYYHOM JEATEIBbHOCTH.

2 B pe3yabTare M3y4eHHsl JUCHMILUIMHBI 00y4aloNIUiic MO mMporpaMmme dakaJjaBpuara
JOJIKeH:

Obnadams CIeayONTUMA KOMITETCHIIUSIMH §

- CHOCOOHOCTH K MMCbMEHHOM, YCTHOW M 3JIEKTPOHHOM KOMMYHHKAIIMK HA TOCYAapCTBEHHOM
SI3BIKE U HE0OX0IMMOE 3HaHKHe HHOCTpaHHOTO si3bika (OK-10).
3nams:
- OCHOBHBIE CTIOCOOBI TOCTHKEHHS SKBUBAJICHTHOCTH B IIEPEBOJIE;
- OCHOBHBIE IIPUEMBI IEPEBOJIA;
- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU SI3bIKA KaK CCTEMBI;

- JIOCTaTOYHOE JJI1  BBINOJHEHUS MEpPeBOAA  KOJMYECTBO  JIEKCHUYECKHX  €IUHHUIL,
($bpa3eonoru3MoB, B TOM YHCJI€ COITUATBHBIX TEPMHUHOB M JIMHTBOCTPAHOBEIUECKUX PEANIHIA,
Ymems:
- TMPUMEHSATHh OCHOBHBIE TIPHEMBI ITEPEBO/IA;
- OCYHICCTBIISAITh  NHCBMEHHBI  TEpPeBOJ; C  COONIOJIGHHEM  HOPM  JIEKCHYECKOMH

HKBUBAJIEHTHOCTH, COOJIIOJIEHUEM I'PaMMATHYECKUX, CHHTAKCUYECKUX M CTHIIMCTUYECKHX HOPM;

- 0o(hopMIIATH TEKCT MEpeBo/ia B KOMIIbIOTEPHOM TEKCTOBOM PEIAaKTOPE;

- OCYLIECTBJATH HEPEeBOJ C COOJIIOACHUEM HOPM JIEKCHUYECKOH HSKBHUBAJIEHTHOCTH,
COOJIIO/IEHHEM TPaMMaTHYECKUX, CHHTAKCHUYECKHX W CTHJIMCTMYECKHMX HOPM TEKCTa IepeBoja U
TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOAHOIO TEKCTA;

Bnaoems:

- METOAMKOH MpeAnepeBOAYECKOro aHaIn3a TeKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCIIPHUATHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOAMKON MOArOTOBKM K BBINOJIHEHUIO IIepeBOJa, BKIOYAs IOMCK HHpOpMalUU B
CIIPaBOYHOM, CIIELUAIILHOM JINTEpAType U KOMIIBIOTEPHBIX CETHX;

- OCHOBAaMH CHUCTEMBI COKPALICHHON NIEPEBOJYECKOM 3allUCH IIPU BBITIOJIHEHUH NIEPEBOJIA;

- OCHOBHOH MHOSI3bIYHON TEPMHUHOJIOTHEH HAIPABIICHUS,

- OCHOBaMH pe(hepUpOBaHUS U AaHHOTUPOBAHHUS JIUTEPATYPBI 110 HANPABJICHUIO.
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3 Kparkoe comepxxanue 1M CUMILIAHBI
Beenenne. Ilpeamer m pons mepeBoja B COBPEMEHHOM o0OImIecTBe. PaznmuuHbie BUIBI
nepeBo/ia. 3a/1a4M U MECTO Kypca B IOATrOTOBKE OakajaBpa TEXHUKH U TEXHOJIOTHH.
Mooy 1:
1.1. CpaBHeHME mOpsKa CIOB B AHIJIMICKOM M PYCCKOM IpennokeHusx. llepeBon
IIPOCTOTO NMOBECTBOBATENBHOTO MPEJIOKEHNS HACTOAIIET0, OyAyIIEro U MPOLIeIIEro BPeMEHH.
Oco0eHHOCTH TepeBojia BONPOCUTENBHBIX U OTPULATENBHBIX MPEATIOKEHUN B Pa3IMYHbIX
BpEMEHax.
1.2 IlepeBon npeanoxxkenuid Bo BpemeHax Indefinite, Continuous. Utenue u mepeBoj Mo
TeMe HarpaBJICHUS.
Mooyns 2.
2.1. IlepeBox npennoxxenuii Bo BpemeHax rpynn Perfect, Perfect
Continuous (yTBepAHTENbHbIE, BONPOCUTEIbHBIC U OTpHIAaTeNIbHBIE (hopMbl). OCOOECHHOCTH
ynoTpeOeHus] BCHOMOTaTeNbHbBIX IJ1aroJoB.
2.2 IlepeBop cTpasarenbHOro 3anora. TpyaHble ciayyau epeBoia CTPaJaTeIbHOTO 3aJ10Ta.
Urenne u nepeBos TeKCToB o Teme "Hayka m HaydyHble METOABI". AKTUBU3ALMS JEKCUKH
IIPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa mpuAATOYHBIX MPEIIOKECHHI.
ITpunatounsle noanexamue. [Ipuaarodnsie ckazyemsle.
[IpunaTouHblie ONpeaeIuTeNbHbIE.
[Tpunarounsle 0OCTOSATENBCTBEHHBIE, TPUAATOYHBIE TOTIOHUTEILHBIC.
2.4. Tumsl yCIOBHBIX IPEJIOKEHHH, TpaBUia U 0OCOOEHHOCTH UX MEPEBO/IA.
ITpakTHka nepeBoaa Ha MpUMepax TEKCTOB IO HAIIPABIEHUIO
2.5. IlepeBom mpemIOKEHUH C Y4YE€TOM TIpaBWJIa coOIyiacoBaHUs BpemeH. I[lpsmas u
KOCBEHHasl peyb.
2.6. Pa3nnuHble BapHaHTHI IEPEBO/A CYLIECTBUTEIBHOTO B IIPEIIIOKECHHH.
2.7. MoJjanpHbIe TJarojsl 1 0COOCHHOCTH UX MEpeBO/a.
Pa3BuTne HaBBIKOB nepeBoa no teMe "Hayxka 3aBTpamHero aHs".
2.8. CnenuanpHasi TEPMUHOJIOTHS 10 TEME HaIPaBIICHUS.
2.9. Coxkpamennsi. OcoOeHHOCTH WX TiepeBoja. Pa3BuTHe HABBIKOB MEpPEBOJa HA MPUMEPE
TEKCTOB I10 TEME HAIpPaBJICHMUSL.
Mooynwb 3.
3.1. Hennunele (hopMBbI Taroa.
WnpunutuB (HeonpeneneHHas ¢opma riaroia). Poiab nHUHUTHBA B HpPEIOKEHUH U
BapHaHTHI IEPEBO/A HA PYCCKUM sA3bIK. [IpruacTuist u repyHani.
3.2. UnbunuTHBHBIE 000POTHI.
O6opor ponoiHeHue ¢ UHOUHUTHBOM. BapuaHThl mepeBofa Ha PYCCKHHM  S3BIK.
Tepmunosnorus no teme "CoBpeMeHHbIE HH()OPMALIMOHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHN".
3.3. O6oport nouiexaiee ¢ MHPUHUTHBOM. Pa3nnuHble BapHaHThl IEPEBOIA.
TepMuHOIIOTHSA IO TEME HapaBICHUS.
3.4. [lepeBo MPUYACTHBIX 0OOPOTOB.
AGcomoTHBIH npuyacTHeIH OGOpPOT U BapHAHTHI IEPEBOIA.
Pa3BuTHE HaBBIKOB IIEPEBOAA 110 TEME HAIIPABJICHUS.
4 O0beM yueOHOH THCHHIIMHBI

. B 3aueTHEIX B akanem.
Bunsl yueOHoM paboThI
eAMHULAX yacax
O01masi Tpy10eMKOCTh JUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHas padora (KP): 1,8 64
Jlexun - -
[IpakTyeckue 3aHsaTus 1,8 64
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CamocrositesqbHasi padora (CP) 2,2 80

Buja koHTpOJISI: 3aUeT/3K3aMeH 3a4er
B 3auerHbIx B actponom.
Bunsr yueGHOI paboTh
SIMHUTIAX qacax
O01as TPyA0eMKOCTb JMCHMILUIMHBI 10 Y4eOHOMY IUIAHY 4 108
KonrakTHas pa6ora (KP): 1,8 48
Jlexknuu - -
[IpakTHyeckue 3aHsATUs 1,8 48
CamocrositesqbHasi padora (CP) 2,2 60
Buj koHTpoOJISA: 3a4eT/IK3aMeH 3a4yer

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIHHBI
«'pampaanckast 3aliUTa B Ype3BbIYaiiHbIX cuTyanusax» (PT/1.2)

1 Heap AUCHUILVINHBI - IOATOTOBUTH CTYIEHTA K OCMBICIIEHHBIM MPAKTUYECKUM ACUCTBUAM
1o obecrneyeHno CBOEeH 0e30IacHOCTH M 3allUThl B YCJIOBHUSX BO3HUKHOBEHHS 4YpE3BbIYANHOMN
CUTyalluu IPUPOJIHOT0, TEXHOIE€HHOT'O M BOEHHOI'O XapakTepa.

2 B pe3yabTaTe H3y4eHHUs JMCUMILIMHBI 00y4YalOIIUiics 10 MporpamMMe 6akajaBpuaTa
JHOJIKeH:

Obnadamsb CIeayONUMU KOMITETEHIIUSMH:

- CHOCOOHOCTh HAaXOJUTh OPIraHU3ALMOHHO-YNPABIEHUYECKUE pEIIeHUs B HECTaHIapTHBIX
CUTYalUsX U TOTOBHOCTb HECTH 3@ HUX O0TBETCTBEHHOCTh (OK-3);

- OCO3HAHHME 3HAYEHUs TyMaHUCTHYECKHUX LEHHOCTEH JUIsI COXpPaHEHHs U pa3BUTUSA
COBPEMEHHOM LMBWIN3ALUN; TOTOBHOCTh NMPUHATh HPABCTBEHHbIE 00S3aHHOCTU 10 OTHOILEHUIO K
OKpYXKaroIlieu nmpupojae, o0iecTBy, ApyruM moasm u camomy cede (OK-8).

3nams:

- XapaKTepUCTUKU MPUPOJHBIX OC/ICTBUI, TEXHOTCHHBIX aBapui U Katactpod Ha
paZvallMOHHO, XUMUYECKH U OMOJIOIMYECKH OMACHBIX OOBEKTaX, Mopakaroliue (akTopbl IPYyrux
OIIaCHOCTEM;

- OCHOBBI BO3JEHMCTBHSI OMNAcCHBIX (DaKTOPOB UpPE3BbIUANHBIX CHUTyallud Ha 4eJOBEKa U
IIPUPOJIHYIO CPENY, JOIyCTUMBIE MPEEIIbHBIE KPUTEPUH HEFaTUBHOIO BO3JEHCTBUS;

- Mepbl 0e30macHOro MOBEAEHUs Mpu MpedblBaHMM B pailoHax (30HaXx)  IOXapoB,
PalMOaKTUBHOTO, XUMHUYECKOT0 U OMOIOTUYECKOTO 3arpsi3HEHNUS;

- CcrmocoObl W CpencTBa 3alllThl YeJIOBEKa OT BO3JACHCTBHUS MOpaxarolux (aKTopoB
Ype3BbIYaHbIX CUTYallMi IPUPOJHOTO, TEXHOIC€HHOI'O U BOEHHOT'O XapakTepa.

Ymemy:

- HCIOJB30BaTh  CPEACTBA 3aIMUTHl OpPraHOB JbIXaHUS M KOXKU, MEIUIMHCKHE MJIs
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOIIM;

- IPUMEHATH NEPBUYHBIE CPEACTBA MOXKAPOTYLICHUs i JOKAJIW3allui U TYIIEHUs M0Xkapa,
BO3HUKILETO B ayIMTOPUH (J1aboparopun);

- OKa3blBaTh ce0e W JPYyruM MOCTPAJABIIUM MEAULUHCKYIO IOMOUIb C HCIOJIb30BaHHEM
TaOeNbHBIX U MOJPYYHBIX METUILIMHCKUX CPE/ICTB.

Braoemy:

- npuéMaMu IPOBEJECHHS YaCTUYHOM CaHUTapHOM 00pabOTKU HpHU BBIXOJE U3 pailoHa (30HbI)
PalMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOT0 3arps3HEHNUS (3apakeHus);

- crnocobaMH U TEXHOJIOTHSMH 3allUThl B YPE3BbIYANHBIX CUTYAIUSX.

- 3 Kpartkoe conepkaHue IUCHUILIMHBI
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1. OmacHoctu mpuponHoro xapakrepa. CTHXuWHBIE OCICTBUS,  SBICHHUS TMPUPOIBI
Pa3pyLINTEIbHON CHJIBI - 3€MJICTPSICEHMs, HABOJHEHHS, CEJIEeBbIe MOTOKU, OMOJ3HU, CHEXHbIE
3aHOCHI, U3BEPKECHHE BYJIKAaHOB, 00BAIIBI, 3aCyXH, yparaHsl, OypH, MOKapshl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapHH U KaracTpo(dbl Ha paJualliOHHO OMaCHOM
00beKTe, XMMUYECKH OIIAaCHOM OObEKTe, OHMOJOTHYECKH ONAacHOM OOBEKTe; Ha TpaHCIOpTE
(>kee3HOJJOPOKHOM, aBTOMOOMJIBHOM, PpEYHOM, AaBUAIIMOHHOM); Ha THUIPOCOOPYXKEHMSX; Ha
KOMMYHAJIBHBIX CUCTEMaX KH3HEOO0eCIIeueHusl.

3. OmacHocTH BOEHHOrO xapakrtepa. I[IpumMeHeHne oOpyXHs MacCOBOTO TMOPAXKEHUS
(sIIepHOT0, XMMHYECKOT0, OMOIOTUYECKOT0), OOBIYHBIX CPEACTB C 3a)KUTATEIHHBIM HAIMOTHEHHUEM,
HOBBIX BUJIOB OPY>KHs. 30HBI 3apa’k€HUsI OT CPEJICTB MOPAXKEHUsSI U UX BO3ACHCTBHE HAa HACEICHUE U
OKPY’KAIOLLYIO IPUPOLAHYIO CPELY.

4. TloxapHas 0e30HacHOCTh — COCTOSHUE 3allUIIEHHOCTH HACEJIEeHUs, HMYIIECTBa,
o0m1ecTBa 1 rocyaapcTBa OT mokapos. [loxkapHast omacHOCTh (MPUYHHBI BO3SHUKHOBEHHSI MTOKapOB
B 3/1aHUAX, JiecHble moxapsel). Jlokanuzanus u TyuieHue noxapoB. Ilpocteiiiive TexHHuYecKHe
cpenctBa noxapotyienus (oruerymmurenu OI1 -8, OY-2) u npaBuia noinb30BaHUS UMH.

5. Kommuiekc MeponpusaTuil TpaXJaHCKOW 3aIUThl HACEICHUSI.

OrnoBemenne u uHDOpPMHpPOBaHHE HaceleHus 00 omacHocTH. [IpuHsATHE HaceleHueM
curHayioB onoBerieHus («BuuManue BceM!», «Bo3aymHas TpeBoray, «PaguanmoHHas OmacHOCThY,
«Xumuueckass TpeBoray, «OTOOH OMacHOCTH») W TOPSAOK JACWUCTBUS IO HUM. OBaKyalus
HaceJleHUus: U3 30Hbl omacHOCTH. CrocoObl 3BakyalM ODKCTpEHHasl 3BaKyalMsl CTYICHTOB W3
ayJIUTOPUH MPU BOSHUKHOBEHUH IMOXKapA.

CpencTtBa nHIUBUyIbHON 3amuThl opraHoB apixanus (I'T1-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIIT-67M, PVY-60M, «®enukc», ['’I3K, AT, AI1I-3, I13V-K, UI1-4M, UII-5, UI1-6,
KUII-B), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIuIIMHCKHE CPECTBA 3AIIUTHI .

CpencTBa KOJIIEKTUBHOM 3alIUTHI HaceneHus. HasHaueHue, 3amuTHBIC CBOMCTBA YOCKHIII.
[TpotuBopaguanuonnsie ykpoitus (IIPY, moazemuble nemexoHbie NEPEXoibl, 3ary0IeHHbIe
CTaHIIMHA METPOIOJIUTEHA), TPOCTEHIIINE YKPHITHS (TPAHILEH, OKOIBI, IEPEKPHITHIE IIEIH).
[TpaBuna 3anaTus yoexuia.

6. Oxa3aHue nepBoi MEAUIIMHCKON IMOMOIIU MIPU 0KOTaX, PAHEHUAX, 3apAKCHUSIX.
[IpoBeneHune yacTHUHOM caHUTApHON 00PaOOTKHU KOXKHBIX TOKPOBOB YEJIOBEKA MPHU BBIXO/E U3 30H
PaIOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3apaKeHUs (3arpsi3HEHHUS ), U3 30H TOXKAPOB.

7. JlukBUmaus MocaeaCTBUIM Ype3BbIYaHON CUTyalllu. PaguanionHasl 1 XuMH4ecKast
pa3Bejka odara mopakeHus (3apakeHusi). ABapuitHO-criacareiabHble paboThl. CrienuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIINSA, JeTa3als, Je3UHPEKINS, Te3MHCEKITH

8. DKCTpeHHas dBaKyallus U3 ayIUTOPUH (JTabopaToprn) B yCIOBHUAX MOXKapa,
panalliOHHOT0, XUMUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUS] TEPPUTOPHUH C UCTIOTIB30BAHUEM
npocteimux cpeacts 3amuthl («Dennkey, I'A3K, mporusorasa I'TI-7 ¢ JII1I-3).

- 4 O06beM yueOHOM TUCIUTIITUHBI

Bubl yue6HOM paboThI B 3aueTHBIX enuanIax | B akamem. dacax
O01mast Tpy10eMKOCTb TUCIUILIUHbI 1 36
KonTakTHas padora (KP): 0,44 16
Jlexnuu 0,44 16
CamocrosiTesibHas padora 0,56 20
[ToaroToBKa K KOHTPOJIBHBIM paboTaMm 0,56 20

Buja KOHTpOJIsi: 3a4eT - -

. B 3a4eTHBIX enuMHUIIAX B actponoM.
Bunst yueOHoii paboThI

qgacax
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O011as TPyA0eMKOCTb M CHUIITHHBI 1 27
KonTakTHas padora (KP): 0,44 12
Jlexknuu 0,44 12
CamocrosiTesibHasi padoTa 0,56 15
[ToaroToBKa K KOHTPOJBHBIM paboTaM 0,56 15

Buja KOHTpoOJIsi: 3aUeT
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