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HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa GU3MKA OPraHU30BAHHBIX CTPYKTYP MU XUMHUYECKUX TPOLIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.B. JIeBu€HKO, KaHJ. XUM. HayK

ITporpamma oGcysxaeHa Ha 3aceqaHny Kadeaps! PU3UKKU OPraHU30BAHHBIX CTPYKTYP U XUMHUYECKUX TPOLIECCOB
12.02.2024



AHHOTANMA
Kypc "BBemeHne B TEXHUKY COBPEMEHHOTO JKCHepUMEHTA" IpemaycMarpruBaeT dbopmupoBanune y
00yJaromuXcsl CHenuaIn3upOBAHHbBIX MPEJCTABICHUI B OONACTH IUIAHUPOBAHUS HAyYHOTO DKCIIEPHUMEHTA,
MpueMax HAaKOIUICHHS, YIIOPSIOYCHUS, XPAHCHHUs DKCIEPUMEHTAILHBIX NaHHBIX, KYJIBType OGOpMIICHHS U
MPEJCTAaBICHNS] JIaHHBIX B BHJIE HAYYHBIX OTYETOB, COINPOBOXKAAEMBIX WJUTIOCTPALMSAMH, TaOIHuIIaMHy,
rpadukamMu u TuarpaMMaMu.

1. leau u 3apauu

Meap AUCUMNIMHBI
- (opmupoBaHue y 0O0y4aronuxcsl CHEIHAIM3UPOBAHHBIX MPEACTABICHUH B OOJIACTH TUIAHUPOBAHUS
HAyYHOTO O3KCIIEPHMEHTA, NpUeMaxX HAKOIUICHUsS, YIOPSAJAOYCHUS, XPAaHCHUS ODKCIIEPHUMEHTAIbHBIX
JMAHHBIX, KYJIbType oOQopMileHus U TPEACTABICHHUS JaHHBIX B BHUAC HAyYHBIX OTYETOB,
COIPOBOXKAAEMbIX HILTFOCTpAIMSIMH, TaOnuIiaMu, rpadukaMu U JruarpaMMamH.

3agaum AUCHUILUIMHBI

- yrnrybnenne 0a30BbIX W (OPMHUPOBAHME CHEHHAIM3MPOBAHHBIX 3HAHUH M TPEICTABICHUH O
NpPUHIMIAX PabOTBl C OCHOBHBIMH COBPEMEHHBIMH HPOTPAMMHBIMH TaKeTaMH JUIS TPOBEICHHS
aHanmutrueckux pacueroB (MathCad, WolframMathematica u ananorm) u 0oOpaGOTKH OONBITHX
MacCHMBOB HAaKOIUIEHHBIX NaHHbIX (OriginPro w awnamorm), mpeacraBieHHs HAYYHBIX OTYETOB B
rpadu4ecKo-TeKCTOBOM (opmare, a Takke B (hopMmare MeKTpoHHBIX npe3eHTanuid (MicrosoftOffice u
aHaJIOTM), aBTOMATU3aI[MH IIPOBEACHUS PACUETOB M HKCIIEPUMEHTOB (Autolt 1 aHaIoTH), BO3MOXKHOCTSAX
WHTEPAKTUBHOM Cpenbl IJIs MOAENMPOBAHMUS HAy4yHBIX M TexHojJormueckux mnpoiueccoB (COMSOL
Multiphysics u ananoru).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
[1K-1 CriocoGen craButh, GopMann30BbIBaTh U |MHOOPMAIMIO 00 aKTyas bHBIX PE3y/bTaTax UCCIIEOBAHUN B
pelars 3312491, B TOM YUCJIe pa3pabarTbiBath U |PAMKaX TEMAaTHYECKOH 00IacTH CBOEH NpodeccHoHanbHOM
WCCIIeIOBATh MaTEMAaTHYECKIE MOICTH e TENbHOCTH

U3y4acMbIX SBJICHUH U MPONECCOoB, CUCTeMHO  |[TK-1.3 CrocoGeH NPUMEHSATh TEOPETHYECKHE W (W)
AHAIIM3MPOBATh HAYYHBIE IIPOOIEMBI, IIOIYYaTh |3KCIIEPUMEHTAIBHBIE METOIBI MCCIIENO0BAHUI K KOHKPETHOM

HOBBIC HAYYHbBIE PE3yIbTaThI HAy4YHOW 3a/7ade W HWHTEPIPETHUPOBATH  MOJTYUYCHHEIC
pe3yabTaThl

[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.1 CnocobeH IUTaHUPOBAaTH M TPOBOAWTH HAYYHBIS

KadecTBe 4JicHa (PyKOBOJMTEIS) MaJIOTO WCCIICZIOBAHMSI CAMOCTOSITENIbHO MJIM B COCTaBe HAy4HOTO

KOJUUICKTHBA OPTaHW30BEIBATh U ITPOBOJIUTH KOJIJICKTHBA

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

[1K-3 Cnioco6en npopeccronansuo paborars ¢ [[1IK-3.1 Ilonumaer npuHUMOB paboOTBl  HCIONIB3YyEMOIO
HCCIIEI0BATEIbCKIM H UCIIBITATEIbHBIM obopynoBaHus (cnenman3upoOBaHHBIX [IAKETOB
o0opynoBarueM (IpubOpaMu M YCTAaHOBKaMHu, —|IPHMKIJIAIHBIX TIPOIPaMM )

CICIMATM3UPOBAHHBIMH MTakeTaMu MPUKIANHbIX |[IK-3.3 CnocoOeH OIeHWBaTh TOYHOCTh TOJTYUYEHHBIX
IporpamMm) B H30PaHHOM MIPEIMETHOM 00IaCTH  |3KCIIEPMMEHTAJILHBIX (YMCIIEHHBIX) PE3YIIBTATOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

- OCHOBHBIE NPUHLHUIIBI IJIAHUPOBAHUS HAYUYHOTO SKCIIEPUMEHTA;
- OCHOBHBIE aHATMTUYECKHE MTOIXObI IJIs1 aHAJIM3a TOYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB;
- OCHOBHBIC TMPUHIMIBI W OOMICTIPUHATHIE (QOPMBI TIPEICTABICHUS PE3YJIbTaTOB HAYYHBIX
WCCIICZIOBAHUI, COTIPOBOXKIACMBIX MILTIOCTPATUBHBIM MaTepraoM (3CKH3aMH, TaOIUIIaMu, TpaduKamMu
Y AriarpaMMami);
- OCHOBHBIE TOAXONBI K HCCIEIOBAHHIO XUMHYECKHUX HCTOUYHMKOB Toka (XWUT) or marepuana mo
YCTpOMCTBA.

YMETb:




- YIOpSJ0YMBAaTH MTONyYEHHBIE SKCIIEpUMEHTANIbHBIC JaHHbIC U (D (HEeKTUBHO UX 00pabaThIBaTh;

- 000CHOBBIBATh BLI60p TOr0 WJIMW HMHOI0 ajJropurMa O6pa6OTKI/I JaHHBIX HCXOOs M3 O6I].ICI>1 €ro

3G HEKTUBHOCTH;

- TPEeACTaBUTH PE3yNbTAThl IMPOBEIECHHOIO HCCIEIOBAHMS B HAIVISIAHOM, HEMPOTUBOPEYMBOM U
BHYTPEHHE COIVIACOBAHHOM OTYETHOM MaTepHalle ¢ JOJDKHOM CTEleHbIo JeTanu3anuu. Takxe yMeTb
MPECTABIATh PE3YyJbTaThl MPOBEIEHHBIX HCCIENOBaHMA B (opMare HayyHBIX NMyOIUKaLMA,

IMOATOTOBJICHHBIX K PCLICH3UPOBAHHIO,

- HNOCTPOUTH MAKCUMAJIbHO IMOJHYIK aHAJIUTUYCCKYHO LCIIOYKY I/ICCJ'IC,Z[OBaHI/Iﬁ MaTcpuaJioB JJI1 XI/IT,

xomnioHeHTOB XHT n XUT B koMIlIeKkce.
BJIAJIETh:

- HaBbIKAMHU OOpa0OOTKH PpEe3ylbTaTOB JKCIEPUMEHTAa C IIOMOILIbIO CPEICTB IMEPCOHAIBHOTO
KOMITBIOTEpA, OCHOBHBIMH  COBPEMEHHBIMH  IIPOTPAMMHBIMH  TIaK€TaMH Uil HAKOIUICHUS,
YIOPSAI0UCHHS, XPaHEHNS U 00pabOTKH SKCIIEPUMEHTAIbHbIX JaHHBIX, B TOM YHCIIE C UCIIOIB30BaHUEM
NPOTrPaMMHBIX MAKETOB, IMPHJIATaeMBIX K THUIIOBOMY JJIEKTPOXHMUYECKOMY OOOpYIOBAaHHIO JUIS

KOHTPOJIA SJICKTPOXUMHNYCCKUX SKCIICPUMCHTOB,

- 0a30BEIMH YHUCJICHHBIMU MCTOJAAMH U MATCMATUYCCKUMU NOAXOAaMHU Jid IMPOBCACHHUA aHaIn3a

[IOJIyYEHHBIX PE3yJIbTaTOB;

- OCHOBHbIMHU COBPCMCHHBIMHU TPOTPAMMHBIMH TTAKCTAMH [Jid TIMOATOTOBKHM TCKCTOBOI'O H
WJUIIOCTPATUBHOI'O  OTYETHOI'O  MarTepualia, COACpXKAIICIo  pe3yJIbTaTbl aHaju3a ICEPBUYHBIX

OKCIICPUMCHTAJIBHBIX JAHHBIX U OTPAKAIOUICTO HAYYHYIO CYTh ITPOBCACHHBIX HCCJ'IC,I[OBaHHﬁ;

- HaBbIKaMH K MWHTEPIIPECTALlMN IHPOBCACHHBIX I/ICC.]'IC,Z[OBaHI/II‘/'I, OCHOBBIBasAICb Ha IOJYYCHHBIX

OKCIICPUMCHTAJIbHBIX JTaHHBIX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBeneHne B TEXHHUKY SKCIIEPUMEHTA 6 12

ABTOMaTH3alUsl ~ DKCIIEPUMEHTOB U
2 nporecca 00padOTKH OONBITNX MAaCCHBOB 6 12
HaKOTUJICHHBIX JJAHHBIX

[IpoBenenne aHaTUTHUYECKUX PACUETOB C
3 HUCIIOJb30BAHUEM YHCJIICHHBIX METOIOB U 6 12
MaTeMaTU4YecKoro amnmapara

[IpencraBneHne HAYYHBIX HCCIIEAOBAHUI
U pe3yabTaToB pabOTHI

N3yueHne HHTEpAaKTUBHOM Cpenbpl s
5 MOZCIIUPOBAHUS HAay4HBIX u 6 12
TEXHOJIOTUYECKUX IIPOLIECCOB

Hroro yacos 30 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. BBC,I[GHI/IG B TCXHUKY 3KCIICPUMCHTA



OcHoBHBIE TpeOOBaHUS K HAyYHOMY HCCIIeOBaHMIO. CxeMa peann3aly HaydHBIX UCCIIEIOBAaHUN B
P®. Knaccudukauust HaydHelXx uccienoBaHuid. OCHOBHBIC MEXaHU3MbI  BBIOJHEHUS U
(brHAHCHPOBaHMS HAYYHBIX HCCIICOBAHUI C TIO3UIIMN MOJIOABIX YUCHBIX.

OCHOBHBIC TPUHIWIBI IUIAHUPOBAHUS HAYYHOTO OKCIEPHUMEHTAa. METOMOoNOTUSl  HAay4YHOTO
uccienoBanus. Opranuzamus  d@dexTuBHOrO pabouero Mecra wuccienopatens. OCHOBBI
xeMomeTpukn. OnHcaHue U KPaTKOE BBEACHHUE 10 OCHOBHBIM IPOrPAMMHBIM ITaKeTaM, U3y4aeMbIM B
paMKax Kypca Jjist:

* TpoBeeHMs aHanuTH4Iecknx pacdetoB (MathCad, WolframMathematica u ananorn),

* 00paboTKu OONBIIMX MACCUBOB HAKOIUICHHBIX NaHHBIX (OriginPro u ananorn),

*  TpEeACTaBICHUS HAyYHBIX OTYETOB B TpaduuecKo-TeKCTOBOM (opmare, a Takxke B (opmare
3NIEeKTPOHHBIX Mpe3eHTauuii (MicrosoftOffice u ananorn),

* aBTOMAaTH3allM{ MPOBEIEHUS PacueToB M SKCIepuMeHTOB (Autolt u ananorn),

* MOJAETMPOBAHUS HayYHBIX U TeXHOIoruueckux mpoueccos (COMSOLMultiphysics u ananorn).
Onucanre BO3MOXXKHOCTEH IO OCHOBHBIM IPOTrPaMMHBIM MAaKeTaM, U3y4aeMbIM B paMKax Kypca JJIs:
* npoBencHUs aHanuTH4eckux pacderoB (MathCad, WolframMathematica u ananorn),

* 00paboTKu OONBIIMX MaCCUBOB HAKOIUIEHHBIX faHHBIX (OriginPro u ananorn),

*  MpEeICTaBJICHHs HAayYHBIX OTYETOB B rpaHuecKo-TEKCTOBOM (opmare, a Takke B (opmare
ANIEKTPOHHBIX Mpe3eHTanuit (MicrosoftOffice u ananorn),

* aBTOMAaTH3aLMU IPOBEJCHUS PAcCUeTOB M IKcepuMeHTOB (Autolt n aHanmorn),
* MOJICTTPOBAHUS HAyYHBIX U TexXHOIormueckux mporecco (COMSOLMultiphysics u ananorn).

2. ABTomaruzanus SKCIEPUMEHTOB M Tporiecca 00pabOTKH OONBIIMX MacCHBOB HAKOIICHHBIX
JTaHHBIX

OcBenieHre OCHOBHBIX MPUHIMIIOB ONTUMH3ALUU TIPOLEIYPHl OOpaOOTKH OOJBIIMX MAaCCHBOB
HaKOIJICHHBIX OSKCIEPHUMEHTAJIbHBIX MJaHHBIX. l3ydeHHe OCHOBHBIX IOAXONOB JUI 3alHCH U
YIOPSIOUEHHS TIEPBHYHBIX OKCIIEPUMEHTAJIBHBIX JaHHBIX. Pa30op TpPUMEpPOB HCIOIB30BAHUS
YHCIIEHHBIX aJITOPUTMOB U METOJIOB YACTUYHOM M MOJTHON aBTOMAaTH3allMK aHAJIN3a yTOPSA0YCHHBIX
OKCIIEPUMEHTAIBHBIX JAHHBIX, UCTIOJF30BaHKE OOIIETOCTYIHBIX MMPOTPaMM H CIICIIHATN3UPOBAHHOTO
IPOrpaMMHOTO oOecredeHus: A TPOBEACHHUS aHalM3a [JaHHBIX. V3yueHue BO3MOXKHOCTEH
MPOTrPaMMHBIX KOMILUICKCOB, MPHJIAraéMbIX K THIIOBOMY JJIEKTpOXUMHUYECKoMy obopynoBanuto (I1O
«OnmuHey, Nova (Metrohm)) anst mpoBeleHHS DIEKTPOXUMHUYECKHX HCCIIEOBAHUN W KOHTPOIS
IKCIIEPUMEHTOB.

Pa3bop m orpaboTka THIOBBIX 3a/lad mpu 00paboTKe OONBIIMX MACCUBOB HAKOIUICHHBIX
OKCTIEPUMEHTAIBHBIX TAHHBIX: 3aIUCH U YIOPSIOYCHUS MEPBHYHBIX IKCIICPUMEHTAIBHBIX TaHHBIX,
UCTIONIb30BAaHMS YHMCICHHBIX aJTOPUTMOB M METOAOB YAaCTUYHOM W TOJHOW aBTOMAaTH3AIMM IS
aHaJM3a YKa3aHHbIX JaHHBIX. OTpaboTKa THIIOBBIX NPHUMEPOB KOHTPOIS DIIEKTPOXHUMHUYECKUX
OKCIIEPUMEHTOB C HCIIOJIb30BaHUEM IPOrPAMMHBIX KOMIUICKCOB, IPHUJIAraéMblX K THUIIOBOMY
AIEKTPOXUMHUUECKOMY 000PYIOBAHUIO.

3. HpOBe,Z[eHI/Ie AHAJIUTUYCCKUX  paCuUCTOB C  HUCIHOJB30BAHHMCM  YHCJIICHHBIX MCTOAOB H
MAaTEeMAaTU4YCCKOro amrapara

BBenenue B yuciieHHBIE METONBI M BBIYMCIUTEIbHBIE alrOpuTMbl. [lnaHupoBanue skcnepumeHTa c
IENbI0 €ro MaKCHUMalbHOW anropuTMH3aluu. [IpuMepsl TpoBeleHHs] TMEpPBUYHONH 0O0pabOTKH
SKCIEPUMEHTAJIBHBIX JaHHBIX C TIOMOLIbIO AHAJIMTHYECKHX M YHCICHHBIX METO/OB, a TaKXke ¢
[IPUBJICUCHUEM OCHOB MaTeMaTHuYECKOro ammnapara. PaccMoTpeHue BO3MOXKHOCTEH COBPEMEHHOIO
KOMITBIOTEPHOTO HMHCTPYMEHTApHs Ui MPOBEACHUS AaHAJUTUYECKUX PACUETOB U BBIIOJHEHHS
aHaJIn3a IOIY4YEHHBIX 3KCIIEPUMEHTAJIbHBIX IaHHBIX.

Pa3bop u orpaboTka THMOBBIX 3aaa4 OOpabOTKH OKCIEPUMEHTAJbHBIX JAHHBIX C IOMOIIBIO
AHAJIMTUYECKUX W YHCICHHBIX METOAOB, a TaKKe C MPHUBICYCHHEM OCHOB MaTeMaTHYeCKOrO
armapara. OTpaboTka NPUMEPOB UCIOJIB30BAHUS COBPEMEHHOIO KOMITBIOTEPHOTO MHCTPYMEHTapHs
Ul TPOBEOCHHUS  AHAJUTHYECKUX  PACUCTOB W BBIIOJHEHUS  aHaiW3a  MOJYYCHHBIX
IKCIIEPUMEHTAJIbHBIX JaHHBIX.

4. IlpencraBneHne HayqYHBIX UCCIEIOBAaHUN U PE3YIBTATOB PAOOTHI



OCHOBHBIE IPUHIUIIBI TIPEICTABICHUS PE3YIbTAaTOB HAYYHBIX UCCIEJOBAaHUN U PE3yabTAaTOB PAOOTHI.
BBenenne B TEPMHMHONOTMIO M KiaccH(UKalus JTOKYMEHTOB, ONMCHIBAIOIIMX PE3YJIbTaTh
MPHUKIAAHBIX WM (YHAaMEHTANbHBIX HccienoBaHuii — otuer o [THU, mporpammbl W METOAMKH,
MIPOTOKOJIBI M AKTHI UCIIBITAHUH.

Pa3bop u orpaboTka Ha THUNOBBIX 3aJadyax M IPUMEpPaX OCHOBHBIX IOIXOJOB M IPUEMOB
(dbopMHpOBaHUS HAyKOEMKHX CaMOCOIVIACOBAHHBIX OTYETHBIX MaTE€pPHajoB B IpaduuecKo-TEKCTOBOM
¢dopmare, a Takxke B (opMare BBICOKOCTPYKTYPUPOBAHHBIX 3JCKTPOHHBIX IpE3CHTAUUN, C
MPUMEHEHHEM CPEJICTB CO3JaHUs WIUTIOCTPALMH, TabIuLl, rpaMKOB U AUATPAMM.

5. M3yueHue uHTEpaKTUBHOM cpeibl U1 MOJEIUPOBaHUsl HAyYHbIX U TEXHOJOTMYECKUX IIPOLIECCOB

[IporpamMmHblE  KOMIUIEKCHl ~MHTEPaKTMBHOM  cpeabl JUIsl  MOJEIMPOBAaHUS  HAayuyHbBIX W
TEXHOJOTMYECKUX MPOIIECCOB: OCHOBHBIE 3aJ]aul, METOABI PEIICHUS U aHATUTHYECKHE BO3MOXKHOCTH
TaKMX KOMIUIEKCOB. PaccMOTpeHue aHaIUTHYECKUX M YMCICHHBIX MOAXOAOB K MOJIEJIMPOBAHUIO
paboThl XUMHUYECKUX UCTOYHUKOB TOKA.

OTpa60TKa THUIIOBBIX 3a/1a4 U TPUMCPOB MOACITINPOBAHUS JICKTPOXUMUYICCKUX MTPOLECCCOB, JICKAIIUX
B OCHOBC pa6OTBI XUMHYCCKHUX UCTOYHHUKOB TOKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yueOHas ayTuTOpHsi, OCHAICHHAS! MEJIOBOW HII MapKEPHOU TOCKOH, MYyJIbTUMEAUHHBIM ITPOSKTOPOM H
skpanoM. CaMmocTosiTenbHas paboTa CTyJileHTa 00ecieYnBaeTCsl JOCTYITHOCThI0 OMOInoTedHoro (hoHa.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Kommoropog F0.H., Ceprees A.Il., Tapacos JI.A., Apanosa C.I1. MeToasl U cpeACTBa HAYYHBIX
uccieaoBanuii. Yuebnoe nocobue. ExarepunOypr: uzn-so Ypan. Yu-ta. 2017. - 152 c.

2. Murun U.B., Pycakos B.C. Ananu3 n 06paboTKa 3KCIIEpUMEHTAIBHBIX TaHHBIX.
VYuebno-metoguueckoe nocodue. M.: u3n-so HOBIL ®UIIT. 1998. - 48 c.

3. Brereton R.G. Chemometrics: Data Analysis for the Laboratory and Chemical Plant. 1st edition.
Wiley. 2003. - 504 p.

4. Brereton R.G. Chemometrics: Data Driven Extraction for Science 2nd Edition. Wiley. 2018. - 464

p-

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. HMamackus b.b., [lerpuit O.A., HHupnuna I A. Dnekrpoxumust. M.: Xumus, 2006. - 672 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

. [lepeuens pecypcoB HHDOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTr "MHTepHeT", HEOOXOMMBIX ISt
OCBOCHUS TUCHMILIMHBI (MOIYIIS)

1. baza manubeix HarmonansHOTO HHCTUTYTA cTaHAapTu3anuu 1 Texnonorun CIIIA mo cBoiicTBam
coeZlMHEeHUH. -http://webbook.nist.gov/chemistry/

2. Hayunas anekrponHas 6uonuorexa POOU www.elibrary.ru

3. Jloctyn k 6a3zam nanabIx WoS, Scopus

4. EnuHoe OKHO JIOCTyIa K 00pa3zoBarebHbIM pecypcam Denepanbpaoro nopranaPoccuiickoe
obpazoBanuehttp:// www.window.edu.ru



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

ITpu MOATOTOBKE M YTEHHUHM JICKIMIH MOXET OTPEOOBATRLCS CICIYIOIEE MPOrPaMMHOE 00eCTICUCHHE:
MSWord, MSPowerPoint.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHBI, JOKEH HAYUYUTHCS IPUMEHSATh TEOPETUUYECKUE 3HAHUS Ha MIPAKTHUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIE OMpPEIEICHUS AUCIUIIUHBL,
YMETb NPUMEHSTh OJYUCHHBIC 3HAHUS [IPU PEIICHUH 3aJJaHUN TEKYIIErO KOHTPOJS yCIIEBAEMOCTH.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEUICHUS BCEX JEKLIMM, MPEAYCMOTPEHHBIX MPOrPaMMOii;

— BEACHHUSA KOHCIICKTA 3aHSATHIH;

— CaMOCTOSTENHLHOUW PabOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHUE PEKOMEHIOBAaHHOU JIUTEPATYPHI;

—  TpopaboTKy yd4eOHOro Marepuala, MOATOTOBKY OTBETOB HA BOIPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— pelIeHue 3a/1ad, mpeIaraéMbIX CTYIeHTaM Ha 3aHATHUSX;

— TOATrOTOBKY K BBIITOJIHEHUIO 3aIaHUM TEKYILEW U POMEKYTOUHON aTTECTALMHU.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHO 10OWTHCS MOHMMAaHWS W3ydyaeMOro Marepuaia, a He MEXaHHYECKOro €ero 3aloMUHaHUS.
[IpuzaTpymHeHNN U3y4YeHHs OTIEIBHBIX TEM, BOIPOCOB, CIEMyeT oOpaImaThCcsi 3a KOHCYJIBTAIUAMU K
MpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa GU3MKH OPraHU30BAHHBIX CTPYKTYP M XUMHUYECKUX IPOLIECCOB
Kypc: 1
KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: A.B. JleBueHKo, KaH[I. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U HUCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC UIYUCHUA AUCIUIIIIAHBI «BBC,[[GHI/IC B TCXHUKY COBPCMCHHOI'0 SKCIICPUMCHTA» O6y‘laIOH.IHI>iCH

JOJIKCH:

3HATb:

OCHOBHBIC MPUHIUIIBI IINITAHUPOBAHUA HAYYHOT'O SKCIICPUMCHTA,
OCHOBHBIC aHAJIMTUICCKUE TOAXOAbI JI1 aHaJIn3a MOJTYUYCHHBIX SKCIICPUMCHTAJIBHBIX PE3YJIBTATOB,

- OCHOBHBIE NPHUHUUIBI M OOWIENPUHATHIE (QOPMBI IMPEACTABICHHUS PE3YNbTAaTOB HAayYHBIX
UCCIIEJOBAaHUH, COPOBOXKAAEMBIX MILTIOCTPATUBHBIM MaTepHaIoM (3CKH3aMH, TaOIULIAMH, TpapuKaMu

U rarpaMMamu);

- OCHOBHBIE TOAXONBI K HCCJIEIOBAHHIO XMMHYECKHUX HCTOUYHMKOB Toka (XWUT) or marepuana mo

YCTPOMCTBA.
yMeTh:

- YHOPSI0YMBATH IOJyYSHHBIE SKCIICPUMEHTAIBHBIC JTaHHBIE 1 AP (PEKTUBHO UX 00padaThIBaTh;
- 00OCHOBBIBATH BBIOOP TOTO WJIM MHOTO airopuTMa 0oOpabOTKH JaHHBIX UCXOAs W3 o0miel ero

3¢ heKTHBHOCTH;

- NpeaACTaBUTb PE3YJIbTATbl IPOBCACHHOI'O HCCICAOBAHHA B HAITIAAHOM, HCEIPOTHBOPEYUBOM U
BHYTPCHHC COITIACOBAHHOM OTYUYCTHOM MATCpHAJIC C JIOJDKHOM CTEIICHBIO JACTaINn3alluu. Taxxke YMCTb

IIPEICTABIATh PE3YJIBTATH
MOJITOTOBJIEHHBIX K PELIEH3UPOBAHUIO;

IPOBEACHHBIX HCCIEAOBaHMII B (opmare HAy4IHBIX MyOIMKAIUH,

- IOCTPOUTh MAKCUMAJIBHO MOJHYK AHAJIMTUYECKYIO LENOUKY UCClenoBaHui Marepuanos st XMT,

koMnoHeHTOB XUT u XUT B koMIIIEKCE.
BJIA/IETh:

- HaBbIKAMH 06pa60TKI/I PE3YJbTATOB JBKCICPUMCHTA C MOMOIIBIO CPCACTB IICPCOHAIBHOIO

KOMIIBIOTEPA, OCHOBHBIMHU

COBPEMCHHBIMH

IIporpaMMHBIMU ImakeTaMu JUIA HAaKOIIJICHUA,

YOopaaouCHusA, XpaHCHUA U O6pa6OTKI/I IKCIICPUMCHTAJIbHBIX JAHHBIX, B TOM YHCJIC C UCIIOJIB30BAHNCM

MNpOorpaMMHBIX IIaKETOB, MpHJIaAracMbIX

K THUIIOBOMY 3JIEKTPOXHMUYECKOMY OOOpYIOBAaHHIO IS

KOHTPOJIA JICKTPOXUMHUYCCKUX SKCIICPUMCHTOB,
- 0a30BBIMH YHCIIEHHBIMH METOAaMU M MATCMATHYCCKHMHU IOAXOAaMHU JId NPOBCACHHA aHalln3a

MOJIYYCHHBIX PC3YJIbTATOB,

- OCHOBHBIMH COBPEMCHHBIMH IPOTPAMMHBIMU TIAKCTaMU JId TOATOTOBKU TCEKCTOBOIO U

HWIUTFOCTPATUBHOTO  OTYCTHOTO

Marcepuala,

COACPIKAICTO  PE3YJIbTAaThl aHalin3da JIICPBHUYHBIX

9KCIIEPUMEHTAJIbHBIX JAHHBIX U OTPAXKAIOLIEI0 HAyYHYI0 CYTh IIPOBEAECHHBIX UCCIIEI0BaHUI;
- HaBbIKAMH K HWHTEPHpPETAld MPOBEICHHBIX MCCIIEIOBAHUI, OCHOBBIBASICh HAa IOIYYECHHBIX

SKCIICPUMCHTAJIbHBIX JaHHBIX.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. OcHOBHBIE TpeOOBaHUS K HAYyYHOMY HccieqoBaHHi0. CxeMa peann3alny HayYHbIX MCCIICIOBAHUMN B
P®. Knaccudukanus HayqYHBIX UCCIIEOBAHUM.

2. Ha npumepe mnpencraBbTeé BO3MOMKHOCTH OCHOBHBIX MHCTPYMEHTOB, JIOCTYIHBIE JUIsI 3allUCH U
YHOPSIIOUEHHS] MEPBUYHBIX OSKCIEPUMEHTANBHBIX JaHHBIX. lIpeanoxure anroputM yrnopsaov4eHus
PE3yNbTaTOB MIPU 3alIUCH.

3. OcHOBHbIE NPUHIUIBI IUIAHUPOBAHMS HAyYyHOIO SKCIEpUMEHTAa. METononoruss HaydHOro
uccienoBanus. Opranuzanus 3¢pPeKTHBHOTO pabouero Mecra ucciae10BaTels.

4. IlpencraBbre anropuTM IUIAHUPOBAHUS U PELLEHUs CIEAYIOIIEH 3allaud: CHITHE 3aBHUCHUMOCTHU
BEJIMYHMHBI IPOTEKAIOLIETO B CUCTEME TOKA OT HANPSKEHUS B XOZI€ BBIIIOJHEHUS BOJBTAMIIEPOMETPUH C
JTUHEHHOW pa3BepTKONW MOTEHIMAlla C WCIOJIb30BAaHUEM IPOTPAMMHOTO O0ecTedeHusT «DIIUHCY.
OtnenbHOE BHUMAaHUE YAETUTE Pa30MEHUIO BCETO ajlrOpUTMa Ha IPYMIIBI MOCIEJOBAaTENbHBIX IIAroB,
BBINTOJIHAEMBIX B COOTBETCTBYIOLIMX HPOTpPaMMHBIX Makerax. [1oqpoOHO omuImnTe aaropuT™ 3arucu
MEPBUYHBIX SKCIEPUMEHTAIBHBIX JaHHBIX ¢ moMoiIbio [10 «DnuHe».

5. OcHoBbl xemoMmeTpuku. OmnucaHue M KpaTkoe BBEACHHE 10 OCHOBHBIM IPOIPAMMHBIM MaKeTaMm,
M3yyaeMbIM B paMKax Kypca JUI1  TOpPOBEICHHS — aHanuThdeckux  pacueroB  (MathCad,
WolframMathematica u anajorn).

6. IlpencraBere aJrOpuTM IUTAHHPOBAHMS W PEIICHUS CICAYIOLIEH 3aJadyd: CHATHE 3aBHCHUMOCTHU
BEJIMUYUHBI IIPOTEKAIOLIETO B CUCTEME TOKA OT HAIPSDKEHUS B XOZE BBIIIOJIHEHUS BOJIBTAMIIEPOMETPUHU C
JUHEHHON pa3BepTkoil moreHiuana. OTaenbHOe BHUMAaHUE YIEIUTE Pa3OMEHHIO BCETO alrOpuTMa Ha
IpYNIbl [OCJEN0BATENbHBIX ILAr0B, BBHIIOJHAEMBIX B COOTBETCTBYIOIIMX IPOrPAaMMHBIX IIaKeTax.
[HogpoOHO ONMUIIKTE AJTOPUTM YIOPSAAOUEHHUS MOTYYESHHBIX IEPBUYHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX
Y TIOCTPOEHUSI COOTBETCTBYIOLINX IrpaMueCKUX 3aBUCUMOCTEIA.

7. OnucaHue U KpaTKoe BBEJCHUE TI0 OCHOBHBIM ITPOTPAMMHBIM ITaKeTaM, U3y4aeMbIM B paMKax Kypca
1 00paboTKK OONBLINX MAaCCHBOB HAKOIICHHBIX AaHHBIX (OriginPro u ananorn).

8. IlpencraBbTe aaropuT™M IUIAHUPOBAHMS W PEIUIEHUs CIELYIOLICH 3aJauu: CHATHE BOJBT-aMIIEPHOMN
xapakTepuctuku i 10 uukinoB 3apsina/paspsga XMMHYECKOTO HMCTOYHHMKA TOKa, 3alUCh U
YIOPSAZI0YEHHUE TIOJyYCHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX, IOCTPOEHHE TpaUIecKux 3aBUCUMOCTEN
BEJIMYUHBI IUIOTHOCTH TOKa (B pacdeTe Ha €AMHUL IUIOMIAAH, €CIH oOIas Iiomanb Kaxyuencs
MOBEPXHOCTH S = 2 cM2) OT BEJIHYMHBI HAJIOXKEHHOTO HAMPSKEHHS A KaKIOTO LHKIJIA 3apana u
paspsiza ¢ pa3pabOTKON CKPHUIITA WU MOANPOrPaMMbl aBTOMAaTHYECKON 00paOOTKU TaHHBIX.

9. Onucanue U KpaTkoe BBEICHUE IO OCHOBHBIM MPOIPaMMHBIM MAKETaM, U3y4aeMbIM B paMKax Kypca
JUIL TIPEICTaBICHUS HAayYHBIX OTYETOB B TIpadUUecKO-TEKCTOBOM (opmare, a Takxke B Qopmare
aneKTpoHHBIX mpe3eHTaumid (MicrosoftOffice u anajorum), a Taxke aBTOMATH3aLUH IPOBEACHUS
pacueToB M dKcrepuMeHTOB (Autolt u ananorn).

10. IlpencraBpre anropuTM IUIAHUPOBAHMS W PELICHUS CIENyROIEH 3ajauu: CHATUE 3aBHUCHUMOCTH
TOKOBOTO TPAaH3MEHTAa B IOTCHLUUMOCTATHUYECKOM PEXUME, 3alHCh M YHOPSAOUYEHHE IOTYYECHHBIX
JKCIIEpUMEHTAJIbHBIX JAHHBIX, pacdeT BEJIMYMHbI MHTETPAJIBHOIO 3apsia, INPOTEKIIEro B CUCTEME 3a
Bpemsi skcnepuMmeHta. OTaenbHOE BHHMAaHHE YACTUTE pPa3OMEHUIO BCEro alropuTMa Ha TPYIIIBI
[I0CJIEI0BATEIbHBIX 111ar0B, BHIIIOIHIEMbIX B COOTBETCTBYIOLINX IIPOrPAMMHBIX I1aKETax.

11. OcBemieHre OCHOBHBIX NPUHIMIIOB ONTHMH3ALKU MNPOLEAYPHl 0OpabOTKH OOJBIINX MAacCHBOB
HAKOIUIEHHBIX JKCIEPUMEHTAJbHbIX JaHHBbIX. lI3ydeHHe OCHOBHBIX IIOIXOJOB JMJIsi 3allUCH U
YHOPSIIOYEHHSI IEPBUYHBIX SKCIEPUMEHTAIBHBIX TAaHHBIX.

12. TlosicHUTE YeM OTIMYAIOTCS SIBHBIC M HESIBHBIC YHCIICHHBIE CXEMBbI JJISl PELICHUS 3a1a4.

13. OcHoBHbIE MOAXOIbI I 3allUCH U YIOPSJOYEHUS IIEPBUYHBIX AKCIIEPUMEHTAbHbBIX IAHHBIX.
[IpumMepsl UCTIONB30BaHMS YUCICHHBIX aJTOPUTMOB U METOJIOB YACTHYHOW W TOJHOHM aBTOMaTH3aluu
aHaJln3a yIOpsJOYEHHBIX 3KCIIEPUMEHTAJIbHBIX JaHHBIX.

14. Onummre OCHOBHBIE NMPUHLUIBI YUCICHHOTO HHTETPUPOBaHMSA (YHKIHMHA OZHOW NEpeMEHHOMH.
Merton cpeanuii npsiMoyronbHUKOB. Meton Tpaneunii. Meton CumiicoHa.



15. HpI/IBGI[I/ITe OpUMEpPbI MMPOBCACHUS HepBH‘iHOﬁ O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX JOdHHBIX C
IOMOIIBIO AHAJIUTUYCCKUX U YHUCJIICHHBIX METOAOB, d TAKXC C IIPHUBJICYCHUEM OCHOB MATCMAaTU4Y€CKOI0O
arirapara.

16. OnumuTe OCHOBHBIC MPUHLMIIBI YHCICHHOTO pelieHus auddepeHnranbHblX ypaBHeHud. MeTon
Oiinepa. Meton Pynre-KyTTel ueTBepToro nopsaka.

17. Onumure OCHOBHBIE BO3MOKHOCTH TPOTPAMMHBIX KOMIUIEKCOB, MPWIAraeMbIX K THIIOBOMY
anekrTpoxumudeckomy obopynoBanuto  (ITO  «Omuac», Nova (Metrohm)) s mnpoBeaeHUs
ANEKTPOXUMHUUECKUX MCCICIOBAHUN U KOHTPOJISI IKCIIEPUMEHTOB.

18. OnummTe OCHOBHBIC YUCIICHHBIE METOMBI PEIICHUS HEIMHEWHBIX ypaBHEHHA. MeETOJ CEeKyIuX.
MeTopn JI05KHOTO TTOJIOKEHUSI.

19. TosicHuTe pasHHIly B MOAXOAAX MAaTeMAaTHYECKOTO MOAEIMPOBAHMS Ha Pa3IMYHBIX YPOBHAX: a)
pa3paboTka COOCTBEHHBIX YHCIEHHBIX alrOpPUTMOB, 0) NPOrpaMMHUpPOBAaHHE C HCIOJIb30BAHUEM
BCTPOCHHBIX OHOJMOTEK B) MCHONB30BAHUE IIPOIPAMMHBIX KOMIUIEKCOB C 3aKPBITBIM  KOJOM,
MO3BOJISIIOIIMX pELIaTh 3aJaye Ha YPOBHE peallbHBIX (PM3UKO-XMMUYECKHX OOBEKTOB M IPOLIECCOB.
OnuumTe JOCTOMHCTBA U HEOCTATKU KaXKJI0T0 U3 YKa3aHHBIX IIOXO0/0B.

20. OnuiuuTe OCHOBHBIE YMCICHHBIE METOJbl PEIICHUS HEJIMHEHHBIX ypaBHEHUH. Meroa IpoCThIX
nrepauuii. Meton HerotoHa.

Kputepun onennBanus

Onenka ommuyHo 10 OamoB - BBICTABIISIETCSI  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omamuHO 9  0anmoB -  BBICTABNSIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommmuHo &  0GanoB - BBICTaBJsI€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xoporio 7 6aj0B - BBICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U TI0
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpo1Io 6 0aJIOB - BBHICTABIAETCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaAJ, ' PAMOTHO U 110
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopouro 5 6anoB - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepual, rpaMOTHO
U IO CYLIECTBY M3JIAaraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha IPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka yIOBIETBOPUTENbHO 4 0anma - BBICTABIAETCS CTYAEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieNbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka y/nOBIETBOPUTENHEHO 3 0ajla - BBICTABISICTCS CTY/IEHTY, IOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pasziesiaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OueHka HEyJOBJIECTBOPUTEIILHO 2 0alia - BBICTABISICTCS CTYACHTY, KOTOPBIH He 3HaeT OoJblieil YyacTu
OCHOBHOTO cOJepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX HPHHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBIECTBOPUTENBHO | 0anm - BBICTABISACTCS CTYIACHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OHGHKa Ha ,Z[I/I(i)(i)epeHLII/IpOBaHHOM 3a4CTC BBICTABJISICTCA IO PE3YJIbTaTaM CAa4u YCTHOI'O HTOIOBOIO
KOJIJIOKBHUYMaA. OHpOC Ha KOJUIOKBHUYMEC HE OOJKCH MPEBLIIIATL OAHOI0 aKaJEMHNYCCKOTO Jaca



