MUHUCTEPCTBO OBPA3OBAHNS 1 HAYKHU
JIOHELIKOM HAPO/IHOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE OFPABOBATEJIbHOE YUYPEX/EHUE
BBICILIET'O ITPO®ECCHUOHAJIBHOI'O OBPASOBAHUS
«TOHELIKUI HALIMOHAJIbHBIN TEXHUYECKW YHUBEPCUTET»

)

2045 roma

PABOYASA ITPOI'PAMMA JTUCIIUIIJIMHBI
b1.B.01 KoMnblTepHble TEXHOJIOTMU B HAYKe M XHMHY€CKOM NPOU3BOJACTBE

(KOZ[ 1 HAUMECHOBAHUE NTUCHUILUTUHBI COTTIaCHO y‘{e6HOMy HJ'IaHy)

Hamnpasnenue noaroToBku: 18.04.01 Xumnueckas TEXHOIOTHSI

(KOI[ 1 HAUMCHOBAHHUE HAMIPABJICHUS ITOATIOTOBKH / CHeI_II/IaHI)HOCTI/I)

Hanpasnennocts (mpoduib):  XuMmuUeckas TEXHOJIOTHS XHMHKO-(hapMaIieBTHIECKUX
[IpenaparoB U KOCMETUYECKUX CPEACTB

(HammMeHoBaHue TPOdIIIS / MATMCTEPCKON MIPOrpaMMBbl /CTIenaIn3aLim)

IIporpamma: MarucTparypa
(GaxanaBpHar, MArMCTPaTypa, CeHATHTET)
dopma 00yUecHHUS: OYHasl
(0uHas, 320N, OTHO-30UHAA)
®dopma o0yueHus: OuHas
Cemectp(b1) 3
OO61mas Tpy10EMKOCTh B 3.¢./dacax 3/108
KonraktHas pabota (4ac.), B TOM 4HCJIC: 38
JeKIuu (Jac.) 17
naboparopHbie paboTHI (Jac.) 17
npaktuieckue (ceMuHapckue) 3anstus (dac.) 0
CamocrosTenbpHas padboTa (4ac.), B TOM 4HCIIe: 34
KypcoBoii mpoekT (padota) (cemectp/yac.) -
Kontpoins (3x3ameH, uac./3a4€T) sKk3aMeH, 36

Jonenxk, 2023 r.



2

PaGouas mporpamma mucturmiuHbl «KOMIBIOTEpHBIE TEXHOJOTHHM B HayKe M
XAMHYECKOM TPOM3BOJICTBE» COCTABIIEHA B COOTBETCTBHH C yUEOHBIMU TUIAHAMH IO
HanpasieHuto noaroroBku 18.04.01 Xwmmueckass Texnonorus (HampaBieHHOCTB
(mpodwmiip) - XuMHuYecKass TEXHOJOTHS XUMHUKO-(hapMalieBTUYECKUX IPernapaToB U
KocMeTndeckux cpencts) st 2023 roga npuéma 1mo o4Hou Gopme o0ydeHwsl.

CocraBuTens:

noueHT kadenpsr « XuMuueckas

TEXHOJIOTHA TOTUTHBAY, o =

= }‘;f,-i"
K.X.H., JIOLEHT [Z ~ Omogckuii B.B.
(TIOJIIHCE |
Pabouas mporpaMma paccMOTpPeHAa M NPHHATA Ha 3aceJaHuu Kadepb!
«XHUMHYECKass TEXHONOTHS TOILIUBAY.

IIpotokon ot «l17» maprta 2023 roga Ne 8

3aBenyromui k1deapoi ‘/E»'(' % ﬂf/;’ Henoseu N.T.

(nonnues)
LOanUCKE)

PaGouass mnporpamma corsiacoBaHa ¢ BbinycKawmeii kadeapoii «O6mas,
(pu3nueckas v opraHUyecKas XUMHS. -

(et

(Moanues)

3aBenyromuii kadenpoit Bonkosa E.W.

Pabouyas mporpamMva opoOpeHa y4eOHO-MeTOAHYECKOH KOMHCCHeH
['OYBIIO «IOHHTY» no wnanpasnenuto moarotoBkd 18.04.01 «Xumuueckas
TEeXHOJIOTHS».

Iporokon or«Z%» 03 2023 roma Ne

[Ipencenarens /. _,»,//’.-" =" Illanoranos B.B.

(moanmue)
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Pabouas nporpamma npoaJena s 20 rojia nmpuéMa Ha 3acefgaHuu Kaden-
pbI «XUMUYECKast TEXHOJIOTHS TOILIUBA».
[TpoTokon oT « » 20 roxa Ne

3aBenytomuii kadenpoit

(moruce) (©.1.0.)

CornacoBaHo ¢ BblTyckaronie kadenpoit «Oomas, ¢puznyeckass 1 opranuye-
CKast XUMUS.

3aBenytrouii kadenpoit

(moamuce) (©.1.0.)

Pa6ouas nporpamma npoaJiena s 20 roja npuéma Ha 3acefanuu Kade-
pBI «XUMUYECKasi TEXHOJIOTHS TOTIIINBA».
[TpoTokon oT « » 20 roxa Ne

3aBenytomuii kadenpoit

(moamHcs) (©.1.0.)

CormacoBaHo ¢ BbITycKaromien kadenpoit «O0mas, ¢uzndeckas U opraHuye-
CKast XUMUSIY.

3aBenytomuii kadenpoit

(moruce) (©.1.0.)

Pabouas nporpamma npoaJiena s 20 roja npuéma Ha 3aceaHuu Kade-
pBI «XUMHUYECKasi TEXHOJIOTHS TOTLIIUBA»,
IIpoTokoi oT « » 20 roga Ne

3aBenyromuii kKaheapon

(moamHcs) (®.1.0.)

CormacoBaHo ¢ BbITycKaromier kadenpoit «O0mas, ¢uzndeckas U opraHuye-
CKast XUMUSIY.

3aBenytoiuii kadenpoit
(moruce) (©.1.0.)

Pabouas nporpamma npoaJiena ais 20 roja npuéma Ha 3aceaHuu Kade-
pBI «XUMUYECKasi TEXHOJIOTHS TOTIIIUBA.
IIporokoin oT « » 20 roaa Ne

3aBenyromuii kKaheapon
(moamHcs) (©.1.0.)

CormacoBaHo ¢ BbITycKaromien kadenpoit «Oo0mas, ¢puzndeckas U opraHuye-
CKast XUMUSI.

3aBenytomuii kadenpoit

(moruce) (©.1.0.)
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1 OFBEKT, HEJb U 3AJIAYA OCBOEHUS JUCIHUIIJIMHBI

JlucuurmHa paccMaTpPUBAET BOIPOCHI, IOCBSIICHHBIE HW3YYEHHUIKD METOI0B
CO3/IaHUs U PeAIN3allui ABTOMATU3UPOBAHHBIX CUCTEM HAYUHBIX UCCIICIOBAHUN XHU-
MUKO-TEXHOJOTUUECKUX MPOIECCOB C MO3UIUNA KUOEPHETUUYECKOrOo MOJX0/a K HC-
CJIEIOBAHUIO CIIOKHBIX cUCTeM. [IproOpeTaroTcsi mpakTUYECKHuEe HaBBIKK pa3padoTKu
B TMPUKJIATHOM MaKETe MOJICTUPYIOIIUX MPOrpaMM OCHOBHBIX MOAYJIEH, HE0OXOau-
MBIX TPH MU3Y4YEHUM H MOJCIUPOBAHUU CIIOKHBIX CUCTEM H©  XHMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB.

[lenb TUCUUIUIMHBI — OCBOCHUE CTYAECHTAMU OCHOBHBIX IMOJOXEHUU U NpPUH-
I[IUIIOB CO3JIaHUsI aBTOMATH3MPOBAHHBIX CHCTEM HaydHbIX uccienoBanuii (ACHU) B
XUMHKO-TEXHOJOrMYECKON OTPACIIM, HU3YYEHHUE BUPTYAIbHBIX MOJAEIEH OCHOBHBIX
XUMHKO-TEXHOJOIMYECKUX MPOLIECCOB C TOMOUIBI0 COBPEMEHHBIX MPOTrPaMMHBIX Ia-
KETOB, (hOpMHUPOBAHHME TEOPETUUECKOM 0a3bl U METOJOJOTUM CO3/IaHUS], TPOEKTUPO-
BaHUS HOBBIX TEXHOJIOTHYECKUX Pa3pabOTOK M CPENCTB CBSI3U JIAOOPATOPHBIX HCCIe-
JIOBATENIbCKUX YCTAHOBOK W MPOMBIIIJIEHHBIX O0BEKTOB XUMHUYECKOW TEXHOJIOTHHU C
OBM.

B pe3ynbprare 0CBOCHUS TUCHUIUIMHBI CTYJIEHT JOJIKEH

3HATh:
- CTPYKTYpY, npuHuunsl noctpoenus ACHU,;
- CpEIACTBA, MPUHIMUIIBI U IPUEMBI CO3/1aHUS U MCIIOJIb30BAHUS BUPTYaIbHbBIX
MoJIeJIel TUMTOBBIX XUMHUKO-TEXHOJIOTHYECKUX O0BHEKTOB;
- METOAUKU BBIIIOJHEHUS PACUETOB 10 CO3IaHHBIM MOJIEIISIM;
YMETB!

- 000CHOBaHHO TIPUMEHSITh HEOOXOJWMBIE CpeACTBa i 00paboTKu
DKCIIEPUMEHTAJILHBIX JIAHHBIX W PACUE€TOB B CpeAC COBPEMEHHBIX
IPOrPaMMHBIX TAKETOB,;

- co3gaBaTh Tpaduyueckre BUPTyalIbHBIC MOJCIH IS Pa3paOOTKH CPEICTB
MEPBUYHOTO HAKOIUICHUS SKCIIEPUMEHTAIBHBIX JaHHBIX Ha JTa0OPaTOPHBIX
HCCIIEIOBATEIbLCKUX YCTAHOBKAX, UMEIOIIUX conpsikeHue ¢ OBM;

BJIAJETh.

- HaBBIKAMH QJAalTHUBHOI'O HUCIIOJL30BAHUS MATEMATHUYECKOrO OIMMCAHUS IS
CO3aHMS MOJIECTICH TUITOBBIX XMMHKO-TEXHOJIOTHICCKUX MPOIECCOB,;

- mpuéMaMu BH3yaJIbHOTO CO3JIaHHUS BUPTYAJIbHBIX MOJEICH THUIIOBBIX
XUMHKO-TEXHOJIOTHUECKHUX 00BEKTOB B CPEJIe COBPEMEHHBIX IPOrPAMMHBIX
[IAKETOB,;

- METOJaMH COTPSIKCHHs J1a0OpaTOPHBIX HCCIIENOBATEILCKIX YCTAaHOBOK C
DBM.

[TepeuncneHHble pe3yiabTaThl OOYUCHHSI SBJISFOTCS OCHOBOH It (hOpMHUPOBa-

HUS CIEAYIOMNX KOMIIETEHITUH:

— CIOCOOEH OCYIIECTBIIATh KPUTHUECKUN aHaIW3 NMPOOJIEMHBIX CHTyallMid Ha OCHOBE
CHCTEMHOT'0 MOJIX0/Ia, BhIpadaThiBaTh cTpareruio aeictus (YK-1);

- crnocoOeH ympaBisaTh MPOSKTOM Ha BCEX dTamnax ero ku3HeHHoro mukia (YK-2);

- TOTOBHOCTH M CIIOCOOHOCTH MCITOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI IO KauyecT-
BY, CTaHAAPTH3AIlMU U CEpTU(HUKAIIMU MPOIYKTOB M U3JICTUH, DIEMEHTHI 3KOHO-
MUYECKOTO aHaju3a B TPAKTUYCCKON JESITEIbHOCTH, aHAIM3UPOBATh TEXHHYC-
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CKYIO0 JIOKYMEHTAIMIO; BEIOMPATh TEXHOJOIMYECKOEe 00OPYAOBAaHUE W MPOU3BOJ-
CTBEHHBIE JIMHUH C YYETOM MOIIHOCTH M YCTaHOBIICHHBIX TPEOOBAHUH; OpraHu30-
BBIBATh PEMOHT U 00cmyxxuBaHue obopynosanus (ITK-3).

2 MECTO JNCIMIIJIMHBI
B OCHOBHOM OBPA3OBATEJIbHON MPOI'PAMME

JuciuruiiHa ~ OTHOCHTCST K 4acTd,  (QopMUpyeMOW  y4yacTHHUKaMU
o0pa3oBaTeabHBIX OTHOMIEeHUH biioka 1. Jluciuruinabl (MOyiH) ydeOHOTO TUIaHa.

ba3zupyercs Ha 3HaAHMSIX U YMEHMSIX, KOTOpPbIE CTYIEHT MPUOOpPEN IpHU OCBOE-
HUU NPEIUIECTBYIOUUX JUCUUIUIMH OakanaBpuara: MaTeMaTuka, MHpopMaTuka, Qpu-
3U4YeCcKasi XUMUS; IPOLECCHl U allllapaThl XMMUYECKON TEXHOIOTUU; MATEMaTHYECKOE
MOJIEJINPOBAHUE XMMUKO-TEXHOJIOTUYECKUX MPOLIECCOB.

3HaHUA ¥ YMEHHUsI, TIPUOOpETEHHbIE TIPU OCBOSCHUH JaHHOW JHUCIUIUIMHBI, pea-
JIM3YIOTCS CTYJEHTOM IPH BBIIOJIHEHUU MAaruCTEpCKON IMCCEPTALUH, IMPOXO0XKICHUH
MPAKTUK U FOCYIapCTBEHHOM UTOrOBOW aTTECTAIUU.

3 CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI

3.1 Pacnipeesienne yuyeOHbIX YAaCOB MO TeMaM TUCIHUIIMHBI U BUAAM 3aHATUI

HaumenoBanue TeMbl KonnuecTBo yacos
(comepkaTebHBIX MOTYJICH) B Tom umcie
Beero | Jlekuum | JlaGop. | IIpaxr. CP
(CemuH.)

Tema 1. I'maBHble HaIpaBiEHUS MPU-
MEHEHHsSI COBPEMEHHBIX KOMIIBIOTEp-
HBIX TexHojoru. OCHOBBI paboThl ¢ | 13 2 2 0 9
TEXHOJIOTHEH BHUPTyaJbHBIX MPHOO-
POB.

Tema 2. Co3gaHue U HCIIOJIb30BAHHE
BUPTYaAJIbHBIX MOJEICH THIOBBIX XH-
MHKO-TEXHOJIOTMYECKNX OOBLEKTOB B 21 4 8 0 9
nakerax rpapuIecKoro MporpaMMu-
pPOBaHUSI.

Tema 3. Co3zanue U UCHOJIB30BAHHE
BUPTYaIbHBIX MOJIENeH KOMOWHUPO-
BaHHBIX OOBEKTOB XMMHYECKOH TEX- 19 6 4 0 9
HOJIOTMM B TaKeTax Tpaduaeckoro
IPOrpaMMHPOBAHUSI.

Tema 4. ConpspkeHue J1a00opaTopHBIX
UCCIIEIOBATEIbCKUX  YCTAHOBOK  C
OBM c ucnonb30BaHUEM UHCTPYMEH-
TaJIbHBIX TAKETOB.

17 5 3 0 9

KonrakTHas pabora (nonoiaHuTenbHas) 4




HaumeHnoBaH#e TeMbI KonnuecTBo yacoB
(comeprkaTeTbHBIX MOTYJICH) B Tom uucie
Bceero | Jlekmuu | JlaGop. | Ilpakr. CpP
(CemuH.)
KypcoBas pabora (poekr) 0
Hroro 1o BugaM 3aHITHI 72 17 17 34
KonTpomns 36
HUTOroO: 108
@opMHpoBaHHE KOMIETEHIIHI B pe3yJIbTaTe 0CBOECHHS TeM JAUCHHUIIIMHBI
Komnerenmun TeMbl TUCIUTUTHHBI, HAalleJICHHBIC Ha BRIPAOOTKY KOMITETCHITUH
VK-1 Temsl 1, 2, 3, 4.
VK-2 Tewmsnr 1, 2, 3, 4.
[1K-3 Tewmsr 1, 2, 3, 4.
3.2 Jlekuun

Tema 1. ['maBHBIC HampaBiCHHUS NMPUMEHEHHS COBPEMEHHBIX KOMIIbIOTCPHBIX
TeXHOJOTUH. OCHOBBI pa0OTHI C TEXHOJOTHEH BUPTYaJbHBIX MPHUOO-
POB.
Copnepxanue TeMsl 1:
3ajlayi MPUMEHEHHUS COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTMH B XHMHKO-
TEXHOJOTMYECKHX ITPOU3BOACTBAX M HAYYHBIX UCCIICIOBAHUSIX.
ABTOMAaTH3UPOBAHHBIC CHUCTEMbI HAy4YHBIX MCCICAOBaHUNA. BupTyaibHbIC
npuOOpbl W WX MNPUMEHEHHWE — HOBOE HAIpaBlieHWE HCIoib30Banus OBM B
NPHUKJIATHBIX HAYIHBIX UCCIICIOBAHMSIX.
Jlutreparypa k Teme 1: [1, 3, 4, 5].

Tema 2. Co3ganue U UCTOIB30BAHUE BUPTYAIbHBIX MOJEJIEH TUITOBBIX XHUMHU-
KO-TEXHOJIOTHYECKMX OOBEKTOB B IMAKETax TIpapUUecKoro Iporpam-
MHUPOBAHHSI.

Conep:xaHue TEMEI 2.

CoBpeMeHHBIE TaKeThl MPHUKIIAIHBIX MPOTPaMM JUIS CO3JaHHUS BUPTYAIbHBIX
MOJIENIE XUMUKO-TEXHOJIOTHYECKUX 00BEKTOB. OCOOCHHOCTH MPUMEHEHUs COBpeE-
MEHHBIX TaKeTOB Ipad)MueCKOro MporpaMMHUPOBAHUS JIJIT XUMHUKO-TEXHOJIOTHUECKUX
3a/1a4 M HAy4YHBIX HCCIIENOBaHUI. MeTOomoMorusl Co3aHusl BUPTYAJIbHBIX MOjeneit
TUIIOBBIX XUMHUKO-TEXHOJIOIHYECKHX 006eKTOB B mmakere LabVIEW.

Jlurepatypa k Teme 2: [1, 2, 3, 5].

Tema 3. Co3gaHue ¥ UCHONB30BaHUE BUPTYaIbHBIX MOJEIEH KOMOMHUPOBAH-
HBIX OOBEKTOB XMMHYECKOW TEXHOJIOTHMH B TMaKeTaxX IpapuuIecKOro
MIPOrPaMMHUPOBAHHS.
Conep)kaHue TeMbl 3:
Pa3paboTka  BUpPTyanbHBIX  MoOjAeled  KOMOWHUPOBAHHBIX  XHMHKO-
TEXHOJIOTHUECKUX 00beKTOB B cpene makera LabVIEW. Ocobennoctu pa3paboTku.
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HeobOxomumocTth u cnieruduka npumMeHeHus Texaonorun SUbVI mpu paspabotke n
MCCIICZIOBAaHNH KOMOMHHUPOBAHHBIX 00BEKTOB XMUMHUECKON TEXHOJIOTHH.
Jlureparypa k Teme 3: [1, 2, 3, 5].

Tema 4. ConpsikeHue J1ab0paTopHbIX UCCIIEI0BATEIbCKUX YCTaHOBOK ¢ OBM ¢
WCIIOJIb30BaHUEM MHCTPYMEHTAIbHBIX MaKETOB.

ConepxkaHue TeMbl 4.

CoBpeMeHHbIE TEHJCHIIUY B CO3/IaHUU HaYyYHO-UCCIIEI0BATEIbCKUX YCTAHOBOK
C MPUMEHEHUE MHUKPOKOHTPOJUIEPHBIX YCTPOUCTB. MUKPOKOHTPOIIEPHI CeMEHCTBa
Arduino. IIpuMeHeHHEe MUKPOKOHTPOJIJICPHBIX CHCTEM B Ka4eCTBE CPEACTB ICPBUY-
HOro cOopa »SKCHEPUMEHTAIBHBIX JaHHBIX B OKCIEPUMEHTAJIBHBIX HAy4YHO-
HCCIIeIOBATENbCKUX yCTaHOBKax. ComnpspkeHUue MEXTY MUKPOKOHTPOJUIEPHOW CHC-
TEMOI cOOpa SKCIEPUMEHTAIbHBIX JaHHBIX U makeroM LabVIEW nnsa manpheiimieit
o0pabotku B cucteme ACHU.

Jlureparypa k Teme 4: [1, 3, 4, 5].

3.3 llpakTnyeckue 3aHATHS
[IpakTuueckue  3aHATAA 1O  JUCHUIUIMHE  y4eOHBIM  IUTAHOM  HE
MPETYCMOTPCHBI.

3.4 JIaGopaTopHbie padoThI

No Tema paGoThl Oo0beMm, Jlurepary-
n/n Jac. pa
Coznanue moAmporpaMMmbl BUPTyaidbHOroO mIpubopa
PazpaboTka BUpTYyaIbLHOIo NMpubopa 1 UCCIeI0BaHUE
2 | KHHETUKH B XMMHYECKOM peaktope Tumna PUB, pa- 1 [1, 2, 3, 5]

OOTaloIEeM B H30TEPMUYECKUX YCIOBUSAX

Pazpabotka BuUpTyaqpHOro mpudopa ¢ MCIOJIb30Ba-
HreM texHojoruu SubVI u ucciaenoBanne KMHETUKN
B XUMHUYeCckoM peaktope tuna PUB, paboratomem B
M30TEPMHUUECKUX YCIOBUSIX

Pa3paboTka BUpTyaIbHOTO MPUOOpPA U UCCIICTIOBaHUE
4 | KHHETHKU B XUMHYECKOM peakTtope tuma PUB, pa- 2 [1, 2, 3, 5]
OoTaromeM B HEM30TEPMUYECKHX YCIOBUSIX

Pa3zpaboTka BUpTyalbHOT'O MPUOOPA U UCCIIEIOBAHNE

5 2 [1,3,4,5]
npoIecca B CMECUTEIE
Pa3paboTka BEUpTyanpHOT0 MpUOOpPA U UCCIICIOBAHKE

6 2 [1,2,3 5]
npoiiecca B TeII000MEHHUKE

7 Pa3paboTka BUpTyabHOTO MPUOOpPA U UCCIIEIOBaHUE 2 [1,3, 4, 5]
mpoliecca B MoJ0rpeBaTesie = ==
Pa3paboTrka BupTyanbHOro npudopa sl ucciaeaoBa-

g |HHA XMMHYECKOTO PEaKTopa C MpE/BApHTENbHBIM 9 [1,3, 4, 5]

HAarpeBOM pEaKIMOHHONW CMECH B TEIJI00OMEHHOM
amnmapare

9 | Pa3paboTka BUPTyaIbHOTO MPUOOpA I UCCIIEIOBA- 2 [1, 3,4, 5]




Ne Tema paboThl OoObewMm, Jlutepary-
n/n Jac. pa

HHSI CMECHUTES C TEINIOOOMEHHBIM arraparom

[ToakmioueHHe gaT4YMKa TEMIIEPATyphl 4Yepe3 KOH-
tpoutep Arduino k cpeie MHCTPYMEHTAIBHOTO Ta- 1 1,3, 4, 5]

10 KeTa U pa3paboTka BHUPTYaJIbHOrO Mpubopa s
npremMa U 0TOOpaKE€HUsl JaHHBIX
UTOro: 17
3.5 CamocTosiTeibHAsA PadoTa CTY/JAeHTA
No Bunbl camocTosTenbHOM paboThl CTY/IEHTA O0mbeM, Jac.
/i
1 | M3ydyeHue JEeKIIMOHHOTO MaTepuana 17
2 | IlogroroBka K MPaKTUIECKUM 3aHITHUSIM 0
3 | [logroroBka K 1ab0opaTopHBIM paboTam 17
4 | BeinojgHeHHE KypCcOBOr0O MPOEKTa 0
5 | BeimomHeHre KypcoBOl padOoThI 0
6 | BeimonmHeHre WHIUBUAYAJIbHOTO 33 IaHUS 0
UTOro: 34

3.6 KypcoBoii npoekT (pa6oTa), HHIMBUAYaJbHOE 3aJaHHE
Kypcosoii nmpoekt (paboTa), HHIUBUAYaAIbHOE 3aaHUE 110 TUCIHUILIMHE ydeO-
HBIM TUTAHOM HE MPETYCMOTPEHBI.

4 ®OHJA ONEHOYHbBIX CPEACTB

4.1 Kputepuu U HIKAJbI VIS HHTETPUPOBAHHON OLIEHKH YPOBHS copmu-
POBAHHOCTH KOMIIETCHIMA

Cocmasnarowas komnemeHyuu — NOIHOMA 3HAHUL

- HYJIEBON ypOBEHb. HEBEpPHbIC, HE apryMEHTHUPOBAaHHBIE, C MHOXKECTBOM TI'PYOBIX
OLIMOOK OTBETHI HA BOIPOCHI. Y POBEHb 3HAHUH HH)KE MUHUMAIIbHBIX TPEOOBAaHUM;

- MMHUMAaJIbHBI YPOBEHbB. JJaHbI HEIOJIHbIC, HETOYHBIE U HEAPIYMEHTUPOBAHHbBIE OT-
BEThI HAa BONPOCHL. [{omyIieHo MHOro rpyObIX OMIMOOK. YPOBEHb 3HAHUUN HUKE MU-
HUMAaJIbHBIX TPEOOBaHMUIA;

- IIOPOr'OBBIN YPOBEHb. JAaHbI HEAOCTATOYHO IOJIHBIE, TOYHBIE U apI'yMEHTUPOBAHHBIC
OTBETHI HA BONPOCHL. [1110X0 3HAET TEPMUHBI, ONPEAEIEHUS U ITOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHHMSI, IPUHIUIBI. [{0IyIIeHO MHOIO HErpyObIX OIINOOK;

- CPEIHUAI YpOBEHb. JTaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBE-
ThI Ha BOIPOCHI. B 11€710M 3HAE€T TEPMHUHBI, ONPEAEICHUS U ITOHATHUS; OCHOBHBIE 3aKO0-
HOMEPHOCTH, COOTHOILLIEHUS], IPUHIUIBI. [{0MyIIeHO HECKOIBKO HErpyObIX OIIMOOK;

- IPOABHUHYTHIA YPOBEHb. JAaHbI MOJHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMUHBI, ONPEICICHHUS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIUIBL. J[OMyIIEeHO HECKOIBKO HErPYOBIX OIIMOOK;

- BBICOKMI YPOBEHB. JaHbl IOJHBIE, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONPEIEICHUS U MTOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
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OTHOIICHM:A, IIPUHIIUIIBI. JIOHYHIGHO HECKOJIbKO HETOYHOCTEH.

Cocmasnarowas komnemenyuu — ymeHus

- HYJIEBOM YPOBEHb. IOJHOE OTCYTCTBUE MOHUMAHUS CYTH METOJMKH PELICHUS 3a/a-
YH, TOMYIEHO MHOXKECTBO rpyOeinX omuOoK / 3a1aHusi HE BBITIOIHEHBI BOOOIIIE;

- MUHUMAJIbHBII YPOBEHb: ci1a00e MOHMMaHUE CYTH METOJUKHU PELIeHUs 3a7auu, J10-
MyLIEeHbl rpyOble omnoOKu. Pemenus He o0ocHoBaHbl. He ymeer ncmosb30BaTh HOp-
MaTHBHO-TEXHUYECKYIO JIMTepaTypy. He opueHTHpyercs B cnenuanbHOW Hay4HOU
JUTEpaType;

- IOPOT'OBBIM YPOBEHB: JOCTATOYHOE MOHUMAHUE CYTH METOIMKH PEIICHUs 3aJauu, J10-
nylieHs! omuoOky. Pemenus He Bceria 000CHOBAHBL. Y MEET UCHOJIb30BaTh HOPMaTHB-
HO-TEXHUYECKYIO JIuTepatypy. Cinabo opueHTUpYETCs B CHEMaIbHOM HAy4YHOU JuTe-
parype;

- CPEIHUM YPOBEHb. B IIEJIOM ITOHMMAET CyTh METOAUKH PEIICHUS 3a1a4H, JOITyIEHBI
omnOkH. Pemenust He Bcernaa OOOCHOBAaHBI. YMEET MCIIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIELUAIIHYIO HAYYHYIO JIUTEPATYpYy;

- IPOJABUHYTBI YPOBEHb: B LIEJIOM [TOHUMAET CyTh METOAUKH PELICHMs 3aJauu, JOITy-
nieHbl HeTo4HOCTH. CrocobeH 000CHOBaTh pelieHHs. YMEET HUCIONIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIEHUATIbHYIO HAYYHYIO JIUTEPaTypy;

- BBICOKHI YPOBEHB. MIOHUMAET CYTh METOIMKHU permeHus 3aaadu. CrnocodeH 000CHO-
BaTh PELICHUs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO Ha-
YUHYIO JIUTEPaTypy, MEPEIOBOM OIIBIT.

Cocmasnaowas komnemeHyuu — 81a0eHue HagblKamu

- HyJIEBOM YpOBEHb. HE IEMOHCTPUPYET BJIaJICHUE HABBIKAMH BBITIOJIHEHUS Mpodec-
CHUOHAJIbHBIX 3a7a4. He MOXKeT BBINOIHUTE 3aaHNUS;

- MMHUMAJBHBI YPOBEHb. HE JEMOHCTPUPYET BIAJCHUE HABBIKAMHU BBIITOIHEHHUS
npodeccuoHaIbHbIX 3aJa4u. VICIbIThIBaET CYIIECTBEHHbIE TPYAHOCTHU MPHU BHIIOJIHE-
HUU OTAENbHBIX 3aJaHUN;

- TIOPOTOBBII YPOBEHb. BJa/IC€T HaBbIKAMU BBIMIOJIHEHUS NMPO(ECCHOHANBHBIX 3aja4
Ha [MOPOrOBOM YPOBHE. 3a/1aHUS BBITIOJIHAET MEJIJIEHHO U HEKAYECTBEHHO;

- CpeHUI YpOBEHB: BIIaJieeT HABBIKAMH BBINIOJIHEHHUS NMPO(eCcCHOHANBbHBIX 3aa4. 3a-
JIaHUs BBITIOJHSIET HA CPEIHEM YPOBHE 1O OBICTPOTE U KAUECTBY;

- IPOABUHYTHIA YPOBEHB: BJAJECET YBEPEHHBIMH HaBbIKAMH BBINOJHEHUS Npodec-
CHUOHAJIBHBIX 3a/1a4. BBICTPO M KaUECTBEHHO BBIITOIHAET 3aJaHUsl, MHOTAA JIOITyCKas
HE3HAYUTENbHBIE IOTPEUIHOCTH,;

- BBICOKUH ypOBEHbB: BJIa/Ie€T YBEPEHHBIMU HAaBBIKAMU BBITIOJIHEHUS TPO(ECCHOHANb-
HBIX 3a/1a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, TP HEOOXOJUMOCTH Je-
MOHCTPHUPYSI TBOPUYECKUN ITOAXO/I.

Ob60obwennas oyeHka chopmuposanHocmu KOMnemeHyuil
- HyJICBOW ypOBEHb. Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIIOIINE; OJTHA
WU JBE U3 TPEX, OCTAILHBIC — Ha 00Jiee BRICOKOM YPOBHE;
- MUHUMAJILHBIN YPOBEHb. HA MUHMMAJILHOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTaB-
JISIOIIME; OJIHA UJTK JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;
- TIOPOTOBBI YPOBEHB. Ha TIOPOTOBOM YPOBHE C(POPMHUPOBAHBI. BCE COCTABJISIONINE,
OJTHA WJIH JIBE U3 TPEX, OCTAIbHBIE — HA 00Jiee BHLICOKOM YPOBHE;
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- CpeHUHN ypOBEHB. Ha CpeaHEM YpOBHE C(HOPMHUPOBAHBI. BCE COCTABJISAIONINE; OJTHA
WM JIBE U3 TPEX, OCTAIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- TIPOABUHYTHIA YPOBEHH. HA TMPOJBUHYTOM YpPOBHE CHOPMHUPOBAHBI. BCE COCTaB-
JIAIOIIKNE; OJIHA WJIA IBE U3 TPEX, OCTAIIBHBIC — HA BBICOKOM YPOBHE;

- BBICOKH YPOBEHBb.: Ha BBICOKOM YpOBHE C(HOPMHUPOBAHBI BCE COCTABJIAIOIIUE KOM-
METCHIIUM.

4.2 Bonpochl K 3K3aMeHYy U MPUMeP IK3aMeHAIHOHHOT0 OuieTa

Bomnpocsl K 3k3aMeHy:

1. OcHOBHbIE HampaBiE€HUS MPUMEHEHHUS COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIO-
THU.

2. IHCTpyMeHTaNbHbIE MAaKEThl U CO3/IaHUsl MOAETUPYIOUIUX MPOrpaMM U paspa-
06otunkn ACHU B XMMHYECKOM MPOMBIIIIEHHOCTH ¥ HAYYHBIX UCCIIEI0BAaHUSAX.

3. IlpumeHeHne WHCTPYMEHTAJIBHBIX MAKETOB JJIS peaju3alliy HCCICAOBAaHUMA Ha

BUPTYaAJIbHBIX MOJIEIISIX XUMUKO-TEXHOJIOTMYEKUX MPOLIECCOB.

Texunonorus SUbVI mist peanu3anyu CII0XKHBIX PACYETHBIX CXEM.

MUKpOKOHTpOJIEPHBIE CPEACTBA Pa3pabOTKU AJIsi CONMPSDKEHUS SKCIIEPUMEHTAIIb-

HBIX YCTaHOBOK 1 DBM

6. OOmas xapakTepUCTHUKA aNTOPUTMUYECKUX CTPYKTYp B MHCTPYMEHTAJbHBIX Ia-
kertaXx. VX BuIObl U OCOOEHHOCTHM HCHONb30BaHUsA. (OO003HaueHuss Ha OJIOK-
auarpammax.

7. IlpuMeHeHnEe alropuTMUYECKUX CTPYKTYP B HMHCTPYMEHTAJIBHBIX MaKeTax s
CO3JIaHUsI MOJICTTMPYIOMINX TporpamM. [Ipumep peanusanmm.

8. MuKpOKOHTpOJUIEpHBIE CPEACTBA Pa3pabOTKH I COMPSHKEHUS SKCIIEPUMEHTAb-
HBIX YCTaHOBOK 1 DBM.

9. Hcnonp3ys MHCTpYMEHTANbHBIN MAKET JJIsl CO3aHUs MOJCIUPYIOUIUX IPOrpaMM,
peain30BaTh CUCTEMY TEMIIEPATYpPHBIX Mpeodpa3oBaHuil u3 rpaaycoB dapeHreii-
Ta B rpanycel Llenbcus nmo npuseneHHomy cootnomenuo: TC=(TF-32)x5/9. IMpu-
MEHHUTH B pean3aliiu TexHooruio SubVI.

10.Mcnonb3yst MHCTPYMEHTAJIBHBIN MAKET JJI CO3/IaHUsI MOAEIUPYIOLUIUX Mporpamm,
peanu3oBaTh CUCTEMY TeMIIepaTypHBIX MpeodpazoBaHuil u3 rpaaycos Llenbcus B
rpanaycel @apenreiita 1mo npuBeaeHHOMY cooTHomeHuto: TF=TCx9/5+32. ITpume-
HUTH B peaju3aiuu TexHoaoruo SubVI.

11. Vicionb3ys HHCTPYMEHTAIBHBIN MaKeT JJIsl CO3/IaHusl MOJCIUPYIOIIUX IpOorpamm,
peanu3oBaTh CUCTEMY TEMIIEpATypHBIX Npeodpa3zoBaHuil U3 rpagycoB PapeHreii-
Ta B rpajaycbl KenbBuHa 1o npuBegaeHHOMY cooTHomieHuto: TK=(TF-32)5/9+273
C npuMeHeHueM (opmynbHOro ysna. [IpumMeHHTh B peanu3aluu TEXHOJIOTHIO
SubVI.

12. Vicnonb3ys MHCTPYMEHTAJIbHBIN MaKeT, pealn3oBaTh pa3paboTKy M HCCienoBa-
HUE BUPTYaJbHOIO WHCTPYMEHTA, BBIMOJHSIONIETO pacueT KOHIIEHTpaluil Be-
recTB yyactByromux B peaknuu AAaB(K1), BaC(K2) ¢ mocrpoennem rpagukos
M3MEHEHUS! KOHLEHTpALUN pearupymoomux BeulecTB. [IpuMeHUTs B peanu3anuu
TexHoyoruto SubVI.

13. Vicionb3ys MHCTPYMEHTAJIbHBIN MakKeT, pealin30BaTh pa3paboTKy M HCCieloBa-
HUE BUPTYaJbHOIO WHCTPYMEHTA, BBIMOJHSIOIIETO pacueT KOHILEHTpaluil Be-

AN
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miectB yuyactByromux B peakiun AaB( K1) ¢ moctpoenuem rpadukoB u3MeHe-
HUSI KOHIEHTPAIUil pearupyrommx BenecTs.

14.Vicnionb3yst MHCTPYMEHTAIBHBIN MMAaKET, pean30BaTh pa3pabOTKy U UCCIEIOBAHUE
BUPTYaJbHOTO MHCTPYMEHTA, MOJIETUPYIONIEro paboTy TEmI000MEHHHMKA B pe-
KUME JIBHKCHUS — «IIPAMOTOK». [[pUMEHUTH B peau3auy TexHojaoruo SubVI.

15. Wcrionb3yss MHCTPYMEHTAIBHBIN MMAKET, Peaqn30BaTh pa3pabOTKy M HCCIEI0Ba-
HUE BUPTYaJIbHOTO MHCTPYMEHTA, MOAEIHUPYIOUIEro padoTy TEII00OMEHHUKA B
PeKUME JBUKEHUS — <IIPOTUBOTOK». [IpUMEHWTH B peanu3alud TEXHOJIOTHIO
SubVI.

16. Vicrionb3yss MHCTPYMEHTAIBHBIM MMAKET, Pealn30BaTh pa3pabOTKy M HCCIEIOBA-
HUE BUPTYAIBHOIO MHCTPYMEHTA, MOJIEIHPYIOUIEro padoTy MapoBOro Mmojorpena-
tens. [IpuMeHnTh B peanu3anuu TexHooruo SubVI.

17. Vicrionb3yss MHCTPYMEHTAIBHBIN MMAKET, Peaan30BaTh pa3pabOTKy M HCCIEI0Ba-
HUE BUPTYaJIbHOTO MHCTPYMEHTA, MoJeiupytomiero pabory cmecutens. [Ipume-
HUTH B peanu3ariu TexHoiaoruo SubVI,

18. Wcrnonb3yss MHCTPYMEHTAIBHBIN MAKET, peain30BaTh pa3pabOTKy U HCCIeI0Ba-
HUE BHUPTYaJbHOTO WHCTPYMEHTA, BBIMIOJHSIONIETO pacdeT KOHIICHTpaIlii Be-
iectB yyactByromux B peakuun AaB(K1), BaC(K2) ¢ moctpoeHnnem rpagukos
W3MEHEHUS! KOHIIEHTPAIMi pearupyroninX BEIIECTB M PEryIHPOBKOI TeMIepary-
pBI UCXOHOU cMecH. [IpuMeHnTs B peanu3anuu TexHonoruo SubVI,

IMpumep 3K3aMeHAIIMOHHOTO OWJIeTa

TOVYBIIO «JIOHELIKU HAITMOHAJIbHBIY TEXHUYECKU YHUBEPCUTET»
[IporpaMMa o AIrOTOBKH: MarucTpaTypa
Hanpasnenue noarorosku: 18.04.01 Xumudeckass TeXHOIOTUS
Hamnpasnennocts (mpoduis): XuMudeckass TEXHOJIOTHSA XUMUKO-(DapMaleBTHYECKHUX PEapaToB U
KOCMETHUYECKHX CPEJICTB
Cemecrtp: 3
VYuebHas nucuurirHa: KoMnbloTepHbIe TEXHOIOTUH B HAYKE U XUMUYECKOM MPOU3BOJICTBE

BUJIET Ne 4

1. MUKpOKOHTPOJUIEPHBIE CPEICTBA Pa3pabOTKU I COMPSDKCHHS dKCIEPUMEHTAIBHBIX YCTaHO-
BOK 1 DBM.

2. Vcnonb3ys MHCTPYMEHTaIbHBIH MaKeT, pealn30BaTh pa3paOOTKy M MCCIEI0BAHME BUPTYAIlb-
HOT'O MHCTPYMEHTA, BBITOJHSIONIETO pAacUYeT KOHIICHTPAIMI BEIIECTB YUYACTBYIOIIMX B PEAKIIUU
AaB(K1l), BaC(K2) ¢ mocrpoenreM rpagukoB M3MEHEHHS KOHIICHTPAIMH pPEearnpyromnx
BeriecTs. [IpuMeHUTH B peanu3aiui TeXHosoruo SubVI.

YTBepkIeHO Ha 3aceTaHuy Kadeapsl «XUMHUYECKas TEXHOJIOTUS TOILINBA»

[Ipotokon Ne oT 20 1.

3aB. kadeapoi Henosen . I'.  Dx3amenatop Omosckuii B. B.
KPUTEPUU

OlleHHBAHUSI IK3aMEeHAIHOHHO pPadoThI
0 TUCIUTUTHHE «KOMITBIOTepHBIC TEXHOJIOTHH B HAYKE U XUMUYICCKOM IPOHU3BOJICTBE»
JUTsE 00yJaromumxcs o HanpasieHuto moarotoBku 18.04.01 Xumudeckasi TeXHOIOTHUS
(Hanpasaennocts (mpoduis) - XuMudeckas TEXHOJIOTHS XUMHKO-(papMaIieBTHIECKUX MPErnapaToB U
KOCMETHYECKHUX CPEICTB)
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DK3aMeH MPOBOAUTCS MUCbMEHHO 10 OmieraM. bunet cogepxxut 1 rematudeckuii Bomnpoc u 1
3azaqy.

[IpaBUnbHBIN OTBET Ha BONPOC OlleHUBaeTcs B 15 O6aisoB. bamiel cHUMarOTCs, €ciii B OTBETE
YIyIIeHbl KaKue-TH0O BTOPOCTENIEHHBIE MOMEHTHI (0 2 0aiioB), JOMYIIEHBI HECYIIECCTBEHHBIC
HETOYHOCTH (10 4 OAJJIOB), IOMYIIEHBI CYIIECTBCHHBIC HETOYHOCTH MPH MPABUIBHOM OTBETE B Iie-
70oM (o 8 6ayuToB), MPU HEJOCTATOYHOM IPECTABICHUH MaTepHasoB (0aJulbl CHUMAIOTCS KaK Mpo-
[CHT HEJIOCTAMOIIETO MaTepUaa C yYeTOM ero 3Ha4uMOCTH). [Ipu OTCYTCTBUM MTPAaBUIBHOTO OTBETA
Ha BOIIPOC 00y4arolLuiics nojay4aeT Hojlb OajlIoB.

[IpaBunbHOE pelnieHHe 3aa4u C MPEACTABICHUEM IIOJHOTO PEIICHUs B BHUJIE BUPTYaJIbHOTO
npubopa, BHIIOJHEHHOTO B Cpeie MaKeTa rpauueckoro nporpaMMHUpOBaHUs U pe3yiibTaTa ero pa-
00TBI C TMHAMUYECKUM OTOOpakK€HHEM, IIPU BEPHOM HM300pa’KEHUU PE3yJIbTaTa U BHIIIOJHEHHOM B
rpauuecKoM BUI€ KOIIMH 3KpaHa BUPTYyajbHOro npubopa ouenuBaercs B 30 Oamnos. bamibl cHu-
MAarOTCsl, €CJIM B PEIICHUU €CTh HECYLICCTBEHHBIC HETOYHOCTH, HE TOBIUSBIINE HA pe3yibTat (10 2
0aJIoB), HEBEPHO YKa3aHbI MM HE yKa3aHbl 0003HAYEHHs MapaMeTpoB pacyera (o 2 6amioB), 10-
MYIICHBI OTACIbHBIC HETOYHOCTH B XOJ/I€ PCLICHHUS, HE UCKA3MBIIKE XOJ peuieHus B mneioMm (10 5
0aJI0B), HETOYHOCTh YHCIICHHBIX PE3YNBTaTOB (0 5 0aoB), OMMOKK B aHANIN3E PE3yabTaToB (10
5 6asmoB). [Ipu OTCYTCTBHM NPABUIILHOTO PEIICHHS 33/1a4K 00YYAIOIIUICS MOTydaeT HOJIb OaJLIOB.

[Tony4yeHnHble Oauibl 32 OTBET HAa BOIPOCHI OMJIETa CYMMHPYIOTCS U C YYETOM pPE3YJIbTaTOB
TEKYIIETO KOHTPOJISI pabOTHI CTYJCHTa BBIBOAUTCS UTOTOBas orieHKa 1o 100-0amtsHO# mikase.

[lonyyennas ouenka no 100-GamibHOM IHIKane ompeAenseT OLEHKY MO TOCyIapCTBEHHOMH
mkase u mkane ECTS.

VYTBep:kaeHO Ha 3aceqaHuy Kadeapsl «XUMUYECKas TEXHOJIOTHsl TOTTUBAY.
[Ipotokon Ne ot __. 20 T
3aB. kadeapoii Henosen U. I'.

4.3 Kputepum onleHUBaHUs

OneHrBaHrE YPOBHS OCBOEHHS CTYACHTOM Y4e€OHOro marepuaia JUCHUILTAHBI
«KoMIIbIOTEpHBIE TEXHOJIIOTMHU B HAYKE U XUMHUUYECKOM IIPOU3BOACTBE» ITPOU3BOJAUTCS B
XO0JI€ TEKYIIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTecTalyu (CeMECTPOBOrO KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAHUMN CTYJ€HTa OYHOM (HhOpPMBI 00YUEHUS OCYIIECTBIIS-
€TCs TI0 pe3yNbTaTaM 3aJIaHWid, BBHIMOJTHSAEMBIX Ha J1a0OPaTOPHBIX 3aHATHUAX B TEUeE-
HUE ceMecTpa. BeInmoliHeHue 3ajaHuii ¢ 3alIUTON OT4ETa, MPEayCMOTPEHHBIX pado-
4yell MporpaMMon TUCIUILUIMHEIL, SIBJISIETCSI HEOOXOJIUMBIM YCIIOBUEM JOMYCKa CTYCH-
Ta K DK3aMEHY.

Pacnipenenenne 6amioB TEKyIIEro KOHTPOIISE padOThl CTYJE€HTa Ha MPOTSKEHUU
ceMecTpa NnpuBeIeHo B Tadiuiie 1.

Tabnuna 1 — Pacnipenenenne 6amioB TEKYIIEro KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOIHMYeCTBO [Tpumeuanue
OaJoB
JUist cTyieHTOB 0uHOM (hOpMBI O0yUIEeHHUS
Otuér no nabopatopHoi 5,5 3aaHue BBINOJHEHO NPABUIIBHO, IpPHUBE-
pabote JICH aHaJIM3 MOJYYEHHOT0 pe3ysbTara.
4,5 3aaHKe BBIMNOJHEHO B LIEJIOM NPaBUIIBHO,

BO3HHUKIIM TPYAHOCTH B O0BICHEHUH II0-
JIYUCHHBIX PC3YyJIbTATOB.

Htoro no naboparopHsiM 55 N3 pacuéra 10 naGopaTopHbIX padoT.
3aHATHAM (MaKCHMaJIbHO OnennBaetcs Kaxaas padoTa.
BO3MOJKHOE)

HUTOI'O 55 MakcumManbHO BO3MOYKHOE
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IIpome:kyTouHasi aTTecTalMA 1O PE3yJIbTaTaM OCBOEHUS JHUCIUIUIMHBI B Ce-
MECTpe MPOBOAUTCA B popMe ceMecTpoBOro sx3ameHa. dopma npoBeneHus sK3aMeHa
— NUChMEHHAas. DK3aMEHAllMOHHBIA Omier BKItoudaeT B ce0s 1 Bompoc u 1 3agauy.
Pacnipenenenne 0ayuioB mpu OIEHWBAHUM OTBETOB Ha 3aJaHUs DK3aMEHAIMOHHOTO
Owtera mpuBEACHO B TabuIE 2.

[IpaBuibHBIN OTBET HA BOMPOC OlleHUBaeTcs B 15 OanmnoB. bamibl cHUMaroTc,
€CIIM B OTBETE YIYIICHBI KaKHe-JIMO0 BTOPOCTEIICHHBIE MOMEHTHI (110 2 0aljioB), J10-
MyIeHbl HECYMEeCTBEHHBIC HEeTOYHOCTH (10 4 0ayuioB), JOMYIICHBI CYNIECTBEHHBIC
HETOYHOCTH TIPU MPABWILHOM OTBETE B 1eioM (0 8 6ayioB), MPU HETOCTATOUHOM
NpeCTaBICHHA MaTepuanoB (0aibl CHUMAIOTCS KaK MPOICHT HEIOCTAIOIIECT0 MaTe-
puaja ¢ yueToM ero 3HauuMocTH). [Ipu OTCYTCTBHM MPaBUIILHOTO OTBETA Ha BOIPOC
00yyJaromuiics mojiy4aeT HOJIb OAJLIIOB.

[IpaBunbHOE perieHue 3a7a4u ¢ MPEICTABICHUEM IOJIHOTO PEIICHUs] B BUJIC
BUPTYaJbHOTO MpHUOOpa, BHITIOJHEHHOI'O B Cpelie MaKkeTa rpauueckoro nporpaMmMmu-
pOBaHUS M pe3yibTaTa €ro padOoThl C MUHAMUYECKHM OTOOpaK€HUEM, TPU BEPHOM
M300pa)KEHUU pe3ysIbTaTa U BBHIMOIHEHHOM B rpad)iuecKoOM BHJI€ KOMTUHU SKpaHa BUP-
TyasibHOT'O puOopa oreHnBaercs B 30 6amioB. bayiel CHUMAIOTCS, €CITU B PEIICHUH
€CTh HECYIECTBEHHBIC HETOYHOCTH, HE TOBIHUSABIINE HA pe3yibTaT (m0 2 Oaymios),
HEBEPHO yKa3aHbl WM HE yKa3aHbl 0003HaYEHHUS IapaMeTpoB pacuera (10 2 0ajuioB),
JIOTTYIIIEHBI OT/ACTbHBIE HETOYHOCTH B XOJI€ PEIICHNUs, HEe UCKA3UBIITNE XOJ PEIICHUS B
1esioM (10 5 0amIoB), HETOUHOCTH YMCIICHHBIX PE3yabTaToB (10 5 0asIoB), OMIMOKY B
aHanu3e pe3yabTatoB (0 5 6amioB). [Ipu 0TCYTCTBUM MPABUIILHOTO PEIICHHS 331a41
O0y4aromIHiics moaydaeT HOJIb 0aJlIoB.

Tabmmia 2 — Pacnipenenenne 6aioB 10 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOJIS MakcumanbHO
BO3MO)KHOE KOJIIMYECTBO OAIITIOB
OTBeT Ha 3a7aHusl SK3aMEHaIH- BOIPOC 15
OHHOTO OHieTa 3aj1aua 30
NUTOIO 45

HNToroBasi oneHKa onpeaenseTcs MmyTeM CYMMHPOBaHUS KOJWYECTBa 0ajlioB
0 Pe3yJIbTaTaM TEKYIIEr0 KOHTPOJISI U KOJWYEeCTBa 0a/IOB 0 pe3yJbTaTaM CEMECT-
POBOTO dK3aMeHa. MaKCHMAJbLHO BO3MOKHOE KoudecTBO 6aioB — 100.

[Tonyuennas ouenka no 100-6ayibHON IIKalie OMpeaesieT OLICHKY IO rocy-
napcTBeHHOM mikaie u mkane ECTS:

Cymma GamioB Ouenka Onenka
o 100-6anpHOM mikae no mkayne ECTS 10 TOCY/IAPCTBEHHOM IIKaJIe
90-100 A OTaM4HO
80-89 B Xopouio
75-79 C
70-74 D Y 10BIIETBOPUTEIBHO
60-69 E
35-59 F)*( HeynoBsnerBopurenbHo
0-34 F

* — ¢ 00s13aTEIIbHBIM MOBTOPHBIM M3YUCHUCM AUCHUIIIINHBIL.
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4.4 TlpuMep TEKYIIEro onpoca Ha MPAKTHYECKUX (CEMUHAPCKHUX) 3aHSITH-

SIX M J1a0opaTopHbIX padoTax

Ha mpumepe nabopatopuoro 3ansarus «Co3naHue MOANPOrpaMMbl BUPTYyallb-

Horo nipudopa (SubVI)». Borpock! npu Tekyiem ornpoce:

1. Yro takoe Texnonorus SUbVI u mist yero oHa mpuMeHsICTCS ?

2. Kakum 00pa3oM OCYIIECTBUTH MEPEXOJl B pexuM co3aanus SubVI ?

3. Kak coxpaHUTh U UCTIONB30BaTh CO3IaHHBIN MOayib SUbVI ?

4. Yto HeoOXOaUMO YUYUTHIBATH MPU UCIOJIB30BAHUU CTPYKTYpP C IPUMEHEHUEM
mojyier SubV1 ?
OTBeTHl Ha BONIPOCHI YUUTHIBAIOTCS MpenofaBaTesieM B pe3yabTaTaxX TeKYLIEro

KOHTPOJISl pabOThI CTYAEHTA.

4.5 KypcoBoe npoekTHpOBaHMe
KypcoBoe npoexktupoBanre Mo AUCHMUILUIMHE YYEOHBIM IUIAHOM HE MPEeIyCMOT-

pEHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTeparTypa

1. bmrowm, I1. LabVIEW: ctune nporpammupoBanus / I1. birom ; mox pemakuueii IT.

MuxeeBa. - 2-¢ uza. —- Caparos : [IpodobpazoBanue, 2019. - 400 c. - TekcT :
anektponnbiit // [ludporoii oopazoBarensHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/89869.htmi

. OOmas xumuyeckas texHosorus. Y.1. Xumuyeckue mpoueccel M pEaKTOpHI :
yuebHoe mocobue / cocraButenu FO. b. IIsanés, JI. A. Iopaymiko. - Tomck :
Tomckwuii nonurexuudecknii yausepeutet, 2019. - 187 ¢. - Tekcr : 35eKTpOHHBIN
I/l Dnekrponno-Oubimoreunas cucrema IPR BOOKS : [caiit]. - URL:
http://www.iprbookshop.ru/96108.html

II MonosiHuTEIbHAS JMTEPATypa

. Bacunbes, A. C. OcHoBbI nporpammupoBanus B cpene LabVIEW : yueOHoe 110-
cooue / A. C. Bacuibes, O. 0. Jlammano. — Cankt-IlerepOypr : YHuBepcurer
HNTMO, 2015. - 82 c. - TekcT : 31neKTpoHHbIH // DIeKTpOHHO-OMOINOTEYHAs CHUC-
tema IPR BOOKS : [caiit]. - URL.: http://www.iprbookshop.ru/67494.htmi

. MonemupoBanue B cpeae Labview : yueOHOoe mocoOue (JrabopaTOpHBINA MPAKTH-
kyMm) / coctaBurenu II. A. 3Baga, [I. C. Tyuuna. — Craspomnons . CeBepo-
KaBkasckuii penepanbupiii yauBepcutet, 2019. — 130 ¢. — Tekcr : 3JIeKTpOoH-
Heiii // Ludposoit odpasoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92705.html



https://www.iprbookshop.ru/89869.html
http://www.iprbookshop.ru/96108.html
http://www.iprbookshop.ru/67494.html
https://www.iprbookshop.ru/92705.html
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6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHHUITJINHbI

Y4yeOHO-MeTOAMYECKUE N3TaHKsd, pa3padoTannbie B JJonHTY:

5. Meronuueckue ykazaHus K MPOBEICHUIO JTAOOPATOPHBIX padOT MO JAUCIMILIAHE
BapUATUBHON YacTH MPOQPECCHOHATHHOTO IUKJIa «KOMITBIOTEPHBIE TEXHOJIOTHH B
HAyKe U XMUMHUYECKOM IMPOU3BOACTBE» . JUIsl CTYASHTOB BceX (popm oOydeHwus Ha-
npasienus noaroroBku 18.04.01 Xumwmueckas texnonorus /| TOYBIIO «/IOH-
HTVY», xad. xuMmudeckol TeXHONOTHU TorwuBa ; cocT. B. B. OmoBckumii. — [lo-
Henk . JIOHHTY, 2023. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat Reader. (moc-
TYIT Yepe3 JIMYHBINH KAOMHET CTYJICHTA)

6. MeTonuueckue ykazaHus K CaMOCTOSITENIbHON paboTe Mo JAUCHIMIUIMHE BapUaTHB-
HOM YacTH mpodecCHOHANBHOrO IUKIa «KOMIBIOTEpHBIE TEXHOJIOTHH B HayKEe U
XUMHYECKOM TIPOU3BOJCTBE» JUIsl OOYYArONIUXCsl MO0 HAMPAaBICHUIO MOJITOTOBKHU
18.04.01 Xumuueckass texuonorus / TOYBIIO «JJOHHTY», xad. xuMudeckoit
TEXHOJIOTUH ToIutuBa; cocT. B. B. OmoBckuii. — Jlonenk: JIOHHTY, 2023. - 1
daitn. — Cucrem. TpedoBanus: Acrobat Reader. (moctyn yepes MUHBIA KaOHUHET
CTY/ICHTA)

JIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChl
OBC JJIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

7.1 JlekunOHHBbIE 3AHATHS:

yuebHas aynutopus Ne7/.405 y4ueOHbI KoOpmyc 7 Juisi TIPOBEACHHS 3aHATUN
JIEKIIMOHHOI'O THIIA, TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTALUM, TEKYIIEro KOH-
TPOJIE ¥ TPOMEKYTOYHOM arTecTaluu (MyJIbTUMEIUHHOE 000pyJIOBaHUE. HOYTOYK,
omeparionHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIbTUMEIUNHBIN IPOEKTOpP, 3KpaH; CIeLHaIn3UpOBaHHas MeOEmb: T0CKa ayAUTOp-
Hasl, MAPTHI; IIAKATHI C WLTIOCTPATUBHBIM MaTEPHAIOM).

7.2 JlabopaTopHble 3aHATHUS .

KOMITBIOTEpHBIN Kiacc, ayautopus Ne/.210, yaeOHbIi Kopiryc 7 IJisi mpoBese-
HUS 1a0OPATOPHBIX 3aHATHH, TPYIIOBBIX U MHANBUAYAIbHBIX KOHCYIbTAIUH (MYJIb-
TUMEIUIHHOE 000pyAOBaHUE. HOYTOYK, onepanuonHas cuctema Linux Ubuntu 18.04
(2018), Libreoffice 5.3.4.(2017), MyabTUMEIUUHBIN POSKTOP, PKPaH; CICIHATA3H-
poBaHHass MeOenb: Aocka ayauTopHas, naptel, Celeron 2,8 GHz, monuropsr DELL
E2216HV 176, M®Y nazepuoe Samsung SCX-3205, mpuarep Samsung ML-1710,
omneparronHas cucrema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017); cne-
[MMAJIM3UPOBAaHHAs MeOeIb: JOCKa ayJauTOpHAas, MapThl; IEMOHCTPAI[MOHHBIC TIIaKa-
ThI).

7.3 CamocTrosiTeJibHasi padoTa:
MTOMEIICHHUS JIJISI CAMOCTOSTEILHOM PabOThI ¢ BO3MOKHOCTBIO TMOJIKIIFOUCHUS K


http://donntu.ru/library
http://www.iprbookshop.ru
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cetu "HHTepHeTr" M obecmedyeHWEM JOCTyIa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTENbHYIO Cpely OpraHW3allii. YWTAIbHBIC 3aJbl, ydyeOHbIe Kopmyca 2, 3
(KommproTepHasi TeXHHKa C BO3MOXKHOCTBIO TMOJKIIIOUEHUS K ceTh «MHTepHeT» U
o0ecIiedyeHueM JIOCTyMa B JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
(OUOC JOHHTY) u snekrponHo-6udmuoreunyto cucremy (OBC IPRbooks), a tak-
K€ BO3MOXKHOCTHIO WHIWUBUIYAIBHOT'0 HEOTPAHUYEHHOTO JOCTYIA OOYYaroNIuXcs B
9BbC u BUOC nocpeacrBom Wi-Fi ¢ nmepcoHanbHbIX MOOHIBHBIX ycTporcTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBennas ymnensus MPL 2.0/ Grub
loader for ALT Linux - muuensus GNU LGPL v3/ Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
nensus GNU GPL).



