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1. HammeHnoBaHue JUCHUININHBI
CoBpeMeHHbIE METO/IbI aHAJIM3a BEIECTBA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):
CnenuanbHocts: 21.05.02 [Ipuknaanas reoyiorus
HaIpaBJIEHHOCTH | 'eoornveckas cheMKa, MOMCKH B pa3BeKa MECTOPOKIACHUIN TBEPABIX MOJE3HBIX
HCKOIIAEMBIX



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHust tucuiinHel CoBpeMeHHbIe MeTOIbl AHAIN3A BelllecTBa Y 00y4aromerocs
JOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOMINE KOMIIETCHIINN:

21.05.02 Ilpuxnamnas reosiorus (HampaBJICHHOCTD : ['eoornueckas cheMKa, TOMCKH U pa3BeliKa
MECTOPOKICHHUM TBEPABIX MOJIE3HBIX UCKOMAEMBIX )

IIK.1 Cnoco0eH m1aHupoBaTh U MPOBOJIUTHh HAYYHO-UCCIIE0BATEIBCKUE, TIOJIEBBIC, JTAOOPATOPHBIC U
MHTEPIIpETallMOHHbIE PA0OTHI C UCIIOJIB30BAHUEM COBPEMEHHBIX JOCTHKEHUN HAyKU U TEXHUKHU, OLIEHUBATh
pe3yJIbTaThl UCCIIEIOBAHUI U IPUMEHSTh UX B IPOPECCHOHATBHOMN AESITEIbHOCTU

HNuaukaropsl

IIK.1.1 [TnanupyeT 1 TpOBOIUT HAYUYHO-MCCIIEIOBATEILCKHE, MTOJIEBBIC, TAOOPATOPHBIE 1
MHTEPIIPETALIMOHHBIE PA0OTHI C UCIIOJIB30BAHUEM COBPEMEHHBIX JOCTH)KEHUH HAyKU U TEXHUKHU

IIK.2 CriocoGeH caMocToATeNbHO 00padaThIBaTh U aHATM3UPOBATH PE3YIbTATHl HAYYHBIX UCCIICAOBAHHM,
MOATOTaBIUBAaET 0a3y JAHHBIX I COCTABICHUSI 0030POB, OTYETOB, IPE3CHTALINMN, Ty OTHKAITHIA

HNuaukaropsl

IIK.2.1 OGpabarbIBaeT U aHATU3UPYET PE3yJIbTaThl HAYUYHBIX HCCIEI0BAHUI



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 21.05.02 Ilpuknagnas reosorus (HanpaBiIeHHOCTh: 1 eoornueckas
ChEMKa, IOMCKHU U pa3Belika MECTOPOKIEHUH TBEPBIX MOJIE3HBIX
HCKOMAeMBbIX )
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 10
BbIJeJIEHHbIX I H3YUYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 14
3aHATHH
IIpoBenenue Ja00paTOPHBIX 28
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
IIuceMeHHOE KOHTPOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auet (10 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

CoBpeMeHHBbIEe METOIBI AHAIN3A BelleCTBA.
Ha neximoHHBIX 3aHATHAX TpenojaBaTeilb 3HAKOMUT CTYIEHTOB C IPOTpaMMOiil Kypca, TUTepaTypoil u
OCHOBHBIMH 3aJla4aMy U3Y4YEeHHUs JUCIUILTUHBI. V3nararorcs uCTopus pa3BUTHS aHATUTHUECKON Oa3bl
COBPEMEHHOW MHHEPAIIOTUH 1 JINTOJIOTUH, OCHOBHBIE BH/IBI JJAOOPATOPHOTO 000y 10BaHUS, HA3HAUCHHE
npruOOpOB, 00JIACTH MX MPUMEHEHUS M UCTIOJIb30BAHUS TTOJTyYSHHBIX JaHHBIX B TEOPUH U TIPAKTHKE.
AHaNM3UPYIOTCS BaKHEHIIINE TOCTHYKEHUS T€0JIOTHIECKUX HAayK, OCHOBAHHbIE HA MCITOJIb30BaHUH HOBEHIICH
arnmaparyphl.
Ha 1aGopaTopHBIX 3aHATHSX CTYAEHTHI BBIITOIHAIOT KOHKPETHBIC 3a/IaHHS Ha UMEIoLIecs Ha Kadeape
ammapaType 1moJi KOHTpoJieM npenoaaBaTens. OnHON U3 OCHOBHBIX 33/1a4 SIBJISIETCSI OCBOCHHUE MTPOTPAMMHBIX
MIPOIYKTOB, COMIPOBOXKAAIONINX MPOBEICHUE UCCIIEOBaHUI Ha MPUOOPaAX, a TAK)KE AITOPUTMOB 00pabOTKH
MOJTyYeHHOHM HHpOpMaLInH.

1.0npeneseHue 3JileMeHTAPHOIO COCTaBA.
Omnpenenenre 2I1eMEHTapHOI0 COCTaBa TOPHBIX NMOPOJ, MUHEPAJIOB, TOHHBIX OTJIOXKEHH, TOYB U BOABI
Pa3IUYHBIMH METOJAMH.

1.1. ATOMHBIN CNIKETPAJbLHBIH AHAJIN3, €r0 OCHOBBI.
OOyueHue CTyZCHTOB METOAaM MPOOONOATrOTOBKH MUHEPAJIOB Il pa0OThI HA AaTOMHO - a0COPOLIMOHHOM
CHEKTPOMETPE C rPaPpUTOBOM aTOMU3AIMEN, AaTOMHO - IMUCCUOHHOM CIIEKTPOMETPE C UHAYKTHUBHO CBSI3aHHOM
w1azmoil. OBnaieHne MeTojaMu paboThl Ha prOopax

1.2.Macc-cnekTpomMeTpus.
OOy4eHue CTYJEHTOB METOJ]aM MPOOOMOATOTOBKH MUHEPAJIOB , TOYB, TOHHBIX OTJIOKEHUH, a TaKKe
MOATOTOBKA MPOO BOJBI JIJIS aHATTU3a METOJIOM MAaccC- CIIEKTPOMETPHUH C UHAYKTHBHO CBS3aHHOMW IIa3MOM.

1.4.HeliTPOHHO-AKTUBAIMOHHBII aHAJIN3.
Meroa paauoakTUBAIIMOHHOIO aHAJIM3a OCHOBAH Ha 00pa30BaHUU PAIMOAKTHUBHBIX U30TOIMOB OMPEIEIIEMOT0
3JICMCHTA HpI/I O6Hy‘~I€HI/II/I SII[CpHI)IMI/I WX raMMa - YyaCTuiamMuu u peFI/ICTpaHI/II/I HOJ'Iy‘-IGHHOfI HCKyCCTBGHHOfI
PaIMOAKTUBHOCTH, XapaKTEPHOU IS KaXKJIO0TO OMPELSISIEMOTO 3JIEMEHTA WU U30TOTIA.

1.3.Pentreno-piyopecuueHTHbIN aHAJIN3.
C momorpio peHTreHo-ghiayopecteHTHoro aHanusa (POA) M0OXHO IPOBOAUTH OJTHOBPEMEHHO
MHOT'O3JIEMEHTHBIN KAueCTBEHHBLIN U KOJINMYECTBEHHBIN aHaIN3 TBCPABIX U JXUIAKUX 06p33HOB.

2.UccaenoBanne CTPYKTYP MHUHEPAJIOB, TOHKMX 0COOEHHOCTEeH MX CTPOEHHS U COCTaBA.
HccnenoBanue CTpyKTyp MUHEPAIOB, TOHKMX OCOOCHHOCTEN UX CTPOSHHUS U COCTaBa METOJAAMH JIEKTPOHHOMN
Mukpockonuu, PCA U TepMUYeCKOro aHaiau3a.

2.1.PeHTreHo-CTPYKTYPHBbI aHAJIU3.
OcHoBHas 3a/1a4a pEHTTeHO - CTpyKTypHOTo aHanu3a (PCA) - onpeneneHne KpUCTaNIMYECKON CTPYKTYPBI
MUHEpaa.

2.3. Tepmuueckuii aHaan3.
[Tonsitue o TepMoBecoBOM aHanu3e. HazHauenune tepmMuueckux MeTofoB. KpaTkas uctopusi uX pa3BUTHSI.
CoBpeMeHHOE COCTOSIHHE TEPMUUYECKOTO aHaln3a. MeTo bl TepMUYECKOTO aHanu3a. DPGeKTsl,
oOHapyXHBaeMble PU HArpeBaHUN MUHEPAJIOB

2.2.2JIeKTPOHHAs1 MUKPOCKOIHS.
N3ydenne Gpu3NIecKUX 1 XUMHYECKUX OCHOB 3JICKTPOHHOM MUKpOCKonuH. V3ydueHue ycTpoiCTB 2JIEKTPOHHBIX
MHUKPOCKOIIOB, BKJIFOUas! 3JIEKTPOHHbBIE MUKPOCKOIIBI ¢ IPUCTABKaMHU JIIsl MUKPO30HA0BOI0 aHaJIU3a, IPUOOPHI



JUIS PEHTeHOCTPYKTYpHOTo aHanu3a. O0y4yeHre MeTojaM MpoOONOArOTOBKA MUHEPAJIOB JUIsl U3yYEHUS
METOAOM 3JIEKTPOHHOU MUKPOCKOTHH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. lllenn A. b. ®usnyeckne MeTO I HCCIEA0BaHUH (MeTaITOTpadus, ICKTPOHHASI MUKPOCKOTIHS,
AJIEKTPOHHAs CTIeKTpockomus ):yueoHoe mocooue/A. b. llenn.-I1epmp,2008, ISBN 978-5-7944-1174-4.-108..-
bubnuorp. B KoHIIE TIaB

2. Ocogenkuii b. M. [Ipupoanoe Harnozonoro:mounorpadus/b. M. Ocosenkuii.-[1lepmp,2013, ISBN 978-5-7944-
2158-3.-1. http://k.psu.ru/library/node/313323

3. PacTpoBasi a51eKTpOHHAsI MUKPOCKOMHS JIJIsl HAHOTEXHOJIOTUNA. MeTobl U mpuMeHeHue / o peakiuei Y.
Ky [u np.]. — 4-e u3g. — Mocksa : Jlabopatopus 3Hanuit, 2021. — 599 c. — ISBN 978-5-00101-142-2. —
Texcrt : anexTpoHHbIH // DnekTpoHHO-0nOMoTeuHast cuctema [IPR BOOKS : [caidT].
https://www.iprbookshop.ru/88490

JdomosHuTeIbHAS:
1. MeTtozp! aHanmu3a BEIMIECTB 0CO00M YUCTOTH M MOHOKpHCTAIIIOB.-MockBa:IPEA,1966.-159.

2. Macc-creKTpoMeTpusi U H30TOIHAas reonorus:coopuuk crateit/ Akagemust Hayk CCCP, UucTuTyT reonoruu
PYAHBIX MECTOPOXKICHUH, TTeTporpaduu, MUHEpAJIOTHu U reoXxumMuu.-MockBa:Hayka,1983.-164.-bubnuorp. B
KOHIIE CT.

3. Ocogenxkuii b. M. [Ipenn3nonHbie METOIbI UCCIEIOBAaHUA MUHEPAJIOB:y4eOHOE TOCOOuE ISt CTYICHTOB,
o0yyJaromuxcs Mo HapaBJICHUIO TOAr0TOBKU MaructpoB «I eonorusi»/b. M. Ocosenkuit.-Ilepmp: IITHNY,2021,
ISBN 978-5-7944-3614-3.-156. https://elis.psu.ru/node/642370

4. Tonop H. .,0Oropoaosa JI. I1.,MenbuakoBa JI. B. Tepmuyeckuii ananu3 MUHEPAJIOB U HEOPraHUYECKUX
coequnenuit/H. J1. Tomop, JI. I1. Oroponosa, JI. B. MenpuakoBa.-Mocksa:M3natensctBo MI'Y,1987.-187.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://znanium.com DnekTpoHHO-OMOIMOTEYHAs cHCTEMa Znanium.com
http://elibrary.ru/ Hayuynas snektponnas 6uoimoreka eLIBRARY .ru
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJHLHOI0 Mpouecca Mo JUCIHHIINHE

O6pasoBarenbHblii mporecce no auciuminie CoBpeMeHHbIe MeTO/AbI AHAJIM32 BellleCTBA [IPeaosaraer
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro ooecnedeHus: 1 HUH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTanoHHBIE MAaTEPUATIBI (CIAKHIBI IO TEMaM JICKIIMOHHBIX M MPAKTUYECKUX 3aHITUI); JOCTYII B PEKUME
on-line B DnekTpoHHyo 6nbanoTeunyto cucremy (ObC); mocTym B 371€KTPOHHYIO HHPOPMAIIMOHHO-
00pa30BaTeNnbHOM Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PAaCIpOCTPAHIEMOTO TPOTrPAMMHOTO
o0ecrieyeHus:

1.O¢ducHbI MakeT NPUII0KEHUH.

2.IlpunoxeHune mo3BOJISIIOIIEE MPOCMATPUBATh U BOCITPOU3BOANTH MearnakoHTeHT PDF-(aiinos.
3.IIporpaMmsl, 1EMOHCTpAIMK BUIE0 MATEPHAIIOB (IIPOUTPHIBATEND).

4.0¢ucHsiit maket npuinoxenuit «LibreOffice».

5. JlucuuminHa He MpelyCcMaTpUBAET UCIIOIb30BaHM CIICIIMATM3UPOBAHHOTO 00eCIeUeHHs.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUIMHE PEKOMEHIYETCSI HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIh30BAThCS:

cucteMa BusieoKoH(pepeHIicBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepKkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM IJIAl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe

VYueOHas aymuTopust IS JICKITMOHHBIX 3aHSITHI, OCHAIIICHHAS TPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, DKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IIPOTPaMMHBIM 00€CIIEUeHUEM, MEJIOBOMU (M) I MapKEpHOH
JIOCKO.

VY4eOHas ayTuTopus s 1a00paTOPHBIX 3aHSATHMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAUN: OTAET
(U3NKO-XMMHYECKHX METO/I0B HccienoBanus. CoctaB 000pyA0BaHHS ONPEAEICHO B MACIOPTE J1ab0OpaToOpuu.

Ayautopust JUisl CaMOCTOSATEIbHON paboThI moMenieHne HayuyHoi 6ubnuorexku [II'HUY, ocHameHHBbIi
KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTH «IHTepHeT», 00ecrevYeHHbIi T0CTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

VYyeOHast ayIuTOpUS AJIsl TEKYIIEro KOHTPOJIS U MPOMEXKYyTOuHOM arrecTanuu: OTaen Gu3nKo-XxuMHIeCKUX
MeTo10B HcciieaoBanusa. CocTaB 000pyI0OBaHUS ONPEEIICHO B MacnopTe JabopaTopuu.



[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecriedenust caMoCTOSITENIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBI{ 3aJ1 TYMaHUTApHOM JUTEpATyphl, KoOpi. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHpli 3a reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIIEHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducneriii maker Libreoffice.

CnpaBouno-nipaBoBast cuctema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
CoBpeMeHHBbIe MeTOAbI AHATH3A BellleCTBA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.2

Cnoco0eH caMoCTOSATEIbHO 00PadATHIBATH U AHAJIU3UPOBATH Pe3yJIbTATHI HAYYHBIX
HCCJIeIOBAHUN, OATOTABJIUBAET 023y JAHHBIX JIJI1 COCTABJIEHUA 0030POB, 0TYETOB,
npe3eHTaluil, myoJauKanui

Komnerennus IInanupyemble pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB
(MHaUKaTOP) o0y4eHus o0y4eHus
K.2.1 3HaTh TEOPETUUECKHUE OCHOBBI HeynosiaerBopure

OOpabatbIBaeT u
AHAJM3UPYET PE3yJIbTAThI
HAYYHBIX UCCIICIOBAaHHUI

ATOMHOT'0 CHEKTPaJIbHOTO
aHaJIN3a;

YMeTh MPOBOJAUTH SKCIIEPUMEHT,
BKJTFOYAs TIPOOOIIOATOTOBKY H
aHaJIM3 MUHEPATOTHICCKUX
00BEKTOB;

Bmagers MmeTomamu
KayeCTBECHHOTO U
KOJIMYECTBEHHOT'O AaTOMHOTI'0
CIEKTPAJIHLHOTO aHAJIN3a;

He 3HaeTt TeopeTndeckrne OCHOBBI aTOMHOTO
CTEKTPAJILHOTO aHAIN3a
He ymeet npoBOIUTh SKCIEPUMEHT, BKITIOYAst
poOOIIOATrOTOBKY U aHAJIH3
MUHEPAJIOTHYECKUX 0OBEKTOB
He Brnageer MeTo1aMu Kaue€CTBEHHOTO U
KOJIMUYECTBEHHOTO aTOMHOT'O CIIEKTPAILHOTO
aHanms3a.
YnoBj1eTBOPUTEIbH

He 3Haet TeopeTuueckrue OCHOBBI ATOMHOTO
CHEKTPaJILHOTO aHaJIN3a
He ymeer npoBoANUTE SKCIIEPUMEHT, BKITIOYAs
poOOMOATOTOBKY M aHAJU3
MUHEPATIOTHYECKIX 00BEKTOB
[1n0x0 BIaseeT MeTojaMu Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO aTOMHOTO CIIEKTPAJILHOTO
aHam3a.

Xopouo
X0po1110 3HAET TEOPETUYECKHE OCHOBBI
aTOMHOTO CIIEKTPAJILHOTO aHaIN3a
YMeeT IpoBOJUTH AKCIIEPUMEHT, BKITFOUAs
IPOOOIIOATOTOBKY M aHAJIU3
MHUHEPAIIOTUIECKUX 0OBEKTOB, JOMYCKast
HEeOOoJIbIINE TOTPEIIHOCTH
Brnaneer MeTogamMu KaueCTBEHHOTO U
KOJINYECTBEHHOT'O aTOMHOTI'0 CIIEKTPAJILHOTIO
aHau3a.

Otiamn4Ho
OTIUYHO 3HAET TEOPETHUECKUE OCHOBBI
aTOMHOT'O CIIEKTPAJILHOTO aHaJN3a
YMeeT NpoBOJUTH HKCIIEPUMEHT, BKIIIOUYAs
poOOIOATrOTOBKY U aHAJIH3
MUHEPATOTHYECKUX 00BEKTOB, CBOOOIHO
CHPABIISIETCS C 3a/1a4aMH U MTPAKTHYECKUMHU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
3aJJaHUSIMU, YMEET CAaMOCTOATEIHLHO 0000111aTh
W U3JIaraTh MaTepua, He T0MycKas OIIMO0K
Brnaneer MmeTogaMu KaueCTBEHHOTO U
KOJIMYECTBEHHOTO aTOMHOTO CTIEKTPaJIbHOTO
aHaJIM3a.

IK.1

Crnoco0eH NIJIAaHUPOBATH M MPOBOAUTH HAYYHO-HCCJIeJ0BaTeIbCKHE, 10JIeBbIe, 1Aa00paATOPHbIE H
HHTEepNpeTAllMOHHbIE PA0OTHI C HCIOJIb30BAHHEM COBPEMEHHBIX JOCTHKEHUI HAYKU U TeXHUKH,
OLIEHUBATH Pe3yJIbTATHI HCCJIEI0BAHNI M PUMEHATH UX B PO ecCHOHAIBHOM 1eATeJIbHOCTH

Komnerenuus IInanupyemsie pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB
(MHaUKaATOP) o0y4eHHs o0y4eHus
K.1.1 3HaTh OCHOBBI IPELIM3UOHHBIX HeynosiaerBopure
IInanupyer 1 IPOBOAUT | METOJOB HCCIIEIOBAHUS. He 3HaeT npupo/p! 21€KTpOMarHuTHOTO
HAy4YHO- YMeTh IpUMEHATh METOABI CIIEKTpPA U UCIOJIb30BAHUE COOTBETCTBYIOLIUX
HCCIIEIOBATENIbCKUE, MCCIJIEIOBAHMSI [UIsl aHaIMU3a oluacTeil cekTpa B MPEIM3HOHHBIX METOax

H0JIEBBIE, TA0OPAaTOPHBIE
Y MHTEPIPETALMOHHbIE
paboTHI C
HCIIOJIb30BaHNEM
COBPEMEHHBIX
JIOCTH>KEHUHN HAYKU U
TEXHUKHU

MUHEPaIBHOTO CBHIPhS
BnangeTs TexHMKO# pabOTHI Ha
MPEIU3UOHHBIX PUOOpax.

aHanIu3a.

He ymeer knaccuunupoBats Npeu3nOHHbIC
METO/bl aHAJIN3a MUHEPATIbHOTO CBhIPbS.

He Biageer ocHOBaMM Ka4€CTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIN3a.

Y10BJ1€TBOPUTEIbH

He 3naet cucremaTuky mperu3uOHHbIX
METOJIOB.
He ymeet knaccuduumupoBaTh Mperu3MOHHbIE
METO/Ibl aHAJIN3a MUHEPAIBHOTO ChIPbSI.
Bnageer npunImnamMu paboTsl 3JEKTPOHHOTO
MHUKPOCKOIIa, CHHXPOHHOTO TEPMOAHAIN3AaTOPA.

Xopomuo
3HaeT OCHOBBI MPEUU3UOHHBIX METOJ0B
HCCIICTOBAHUS.
YMeeT npuMeHsITh METObl UCCIIEA0BAHUS IS
aHaJIM3a MUHEPATHHOTO CHIPhS
He Bnaneer TexHukoil paboThl Ha OCHOBHBIX
MPEIM3UOHHBIX TPHOOpax.

OTau4yHO
3HaeT OCHOBHI IPEIIM3UOHHBIX METOIOB
HCCIICOBaHUS.
YMeeT NpuMEHATh METObl UCCIAEAOBAHUS IS
aHaJIM3a MUHEPAIBHOTO CHIPhS
Bnaneer Texuukoil paboThl Ha TPEIIU3UOHHBIX
npubopax.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OleHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHOW aTTECTAllUU OIPEIENIIETCSl Ha OCHOBE 0ayIOB, HAOpAHHBIX 00YUAIOIIUMCS HA KOHTPOJIbHBIX
MEpONPHUATHAX, IPOBOJAUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6a/ios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 no 80

«YOBJIETBOPUTEJBbHO» - 0T 46 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 46 Oaia

Komnerenuus Meponpusitue KoHnTpo/smmpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb 1.1. ATomHBI} 3HaHME OCHOBHBIX METOJI0B UCCIIEOBAHUS
CIIKETPAJIbHBIN aHaJIU3, €0 | MHUHEPAJIOB.
OCHOBBI.
BxomHoe TeCTHPOBAHHE
K.1.1 1.2.Macc-cnexkrpoMeTpusl. 3HaTh TEOPETUYECKHE OCHOBBI ATOMHBIX
[Inanupyet u mpoOBOJMT HAYYHO- | [TMChbMEHHOE KOHTPOJIbHOE | METOIOB aHAIIM3a H MacC-CIEKTPOMETPHH.
HUCCICIOBATCIILCKHE, ITOJICBEIC, Meponpusitue

71a00paTOpHbIE U
MHTEPIIPETANOHHBIC pabOTHI C
HCTIOJIb30BAHUEM COBPEMEHHBIX
JIOCTI/I)KGHI/II\/’I HAayKH U TCXHUKU
MK.2.1

OOpabatbIBaeT U aHAJIU3UPYET
pe3yAbTaThl HAYYHBIX

WCCJICIOBAHU I

ITK.1.1 1.3.Pentreno - CTpyKTypa MUHEpAJIOB, CTPOECHUE, COCTaB
[InanMpyeT u NPOBOJUT HAYYHO- | (hIIyOpECLIEHTHBIN aHAIIN3. MHUHEpanoB. MeTobl 31EKTPOHHON
HUCCIICA0BATECIBCKUE, TIOJICBBIC, IucsMeHHOE KOHTPOJIBLHOE | MUKpockonuu, PAC u TepMuyeckoro
nabopaTopHbIe U MeponpusiTue aHaIu3a.

HMHTEPIIPETAIIMOHHBIC PAOOTHI C
MCIIOJIb30BAaHNEM COBPEMEHHBIX
JOCTHKEHUH HayKU U TEXHUKU
IMK.2.1

OOpabaTbeIBaeT U aHATU3UPYET
pe3yJIbTaThl HAyYHBIX
HCCIIEIOBAHUI




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IK.1.1 2.2.D5eKTpoHHas TeopeTnueckue 3HaHUA DJIEKTPOHHOTO
[InanupyeT u MPOBOJMT HAyYHO- MUKPOCKOIHS. MHKPOCKOIIA.
HCCICO0OBATCIIBCKUC, ITIOJICBBIC, HUTOroBoe KOHTPOJILHOE
mabopaTOpHBIE U MeponpusiTHe

MHTEPIIPETANOHHBIC PabOTHI C
UCIIOJIb30BAHUEM COBPEMEHHBIX
JIOCTPI)KGHI/II;'I HAayKH U TCXHUKU
IK.2.1

OOpabaThIBaeT U aHATU3UPYET
pe3yJIbTaThl HAYYHBIX
UCCIIEAOBAHUN

Crnenupukanuss MeponpusiTuid TEKymero KOHTpoJIs

1.1. ATOMHBIH CIKETPAJIbHbIH AHAJIN3, €r0 OCHOBBI.

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIPUATHS IPOMEXKYTOUHOM aTTecTalmy: .25 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0aln, BEICTABIIsIEMbIH 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3aTesn oueHNMBaHUHA Bajibi
OTivyHbIE 3HAHUS METOJIOB MCCIIE€0BAHNS MUHEPAJIOB. 10
He nonHoe npencraBienne 006 ONTHUECKUX METOJAX UCCIIEI0OBAaHUSI MHHEPAJIOB. 8
Cpennuii ypoBeHb 3HAaHUH METOJ/I0OB UCCIIEIOBAHUS BEIIECTBA. 6
OueHb HU3KHUI YPOBEHb 3HAHUS MUHEPAJIOB. 5
1.2.Macc-cniekTpomMeTpusi.
ITpoaomKUTENPHOCTD IPOBEECHUS MEPONIPUATHS IPOMEXKYTOUHOM aTTecTaluy: .25 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChl Ay INTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13
IToxa3aTen oneHMBaHUsA Banasi
3HaHME TEKTPOMArHUTHOTO CIIEKTPa, €ro MPUPOY IPOUCXOXKIEHUS. 3HATh (PU3NUECKHE OCHOBBI 30
aTOMHO - YMHCCUOHHOTO U aTOMHO-a0COPOLIMOHHOTO METO/I0B aHAIN3a. 3HaTh OCHOBBI
Macc-CHeKTPOMETPHUU.3HATh METO/Ibl IPOOOIOATOTOBKH.
3HaHue 3JIEKTPOMAarHUTHOTO CHEKTPa, €ro NPUPOIY MPOUCXOXKICHHS. 3HATh (PU3NUECKHE OCHOBBI 24
aTOMHO - YMHUCCHOHHOT'O U aTOMHO-a0COpPOLIMOHHOIO METO/I0B aHaJIN3a. 3HaTh OCHOBBI
Macc-criekrpomerpun.He 3HaHne METOA0B MPOOOIIOATOTOBKH
3HaHME TEKTPOMArHUTHOTO CIIEKTPa, €ro MPUPOIY IPOUCXOXKIEHUA. 3HATh (PU3NUECKHE OCHOBBI 17

dTOMHO - SMHUCCHUOHHOT'O U aTOMHO-a6COp6L[I/IOHHOFO METOJIOB aHajanu3a. YacTMYHOE 3HAHUE

OCHOB MaCC-CHeKTpOMeTpI/II/I.He 3HaHUEC MCTOJ0B HpO6OHO,[[FOTOBKI/I




YacTuyHOE 3HaHUE AIEKTPOMATHUTHOIO CIIEKTPa U €ro MPUPOABI IPOUCX0XKIEHUS. 3HATh
(bU3UYEeCcCKrue OCHOBBI AaTOMHO - SMUCCHOHHOTO ¥ aTOMHO-a0COPOIIMOHHOTO METO/IOB aHAJIU3a.

YacTruuHOE 3HAaHME OCHOB Macc-crieKTpoMeTpun.He 3HaHHEe METOJ0B TPOOOTIOATOTOBKH

13

1.3.PeHTreHo - guiyopecueHTHBIM aHAIUS.

ITpoa0mKUTENEHOCTD TPOBEIEHUSI MEPOTIPUATHS IPOMEKYTOUHOM aTTecTaluy: .3 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTectauuu: 30
[Tpoxoanoii 6amn: 15

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaTh OCHOBBI PEHTI€HO-(IIyOPECIIEHTHOTO aHalIn3a.3HaTh OCHOBBI HEHTPOHHO-aKTUBALIMOHHOTO
aHaJin3a.3HaTh OCHOBBI PEHTTE€HO-CTPYKTYPHOTO aHaIN3a.3HaTh OCHOBBI UCCIIEI0OBAaHUS CTPYKTYP

MUHEPAJIOB.

30

3HaTh OCHOBBI PEHTI€HO-(IIyOPECIIEHTHOTO aHalIn3a.3HaTh OCHOBBI HEHTPOHHO-aKTUBALIMOHHOTO
aHaJin3a.3HaTh OCHOBBI PEHTIE€HO-CTPYKTYpPHOT0 aHanu3a. He moyiHple 3HaHUSI OCHOB

UCCJIEIOBAHUSI CTPYKTYP MUHEPAJIOB.

25

3HaTh OCHOBBI PEHTTEHO-(IIyOPECHEHTHOTO aHa/In3a.3HaTh OCHOBBI HEUTPOHHO-aKTHBAIMOHHOTO
aHanu3a.YacTU4YHbIC 3HaHUS OCHOB PEHTICHO-CTPYKTYPHOTO aHainu3a.He noHbie 3HaHUA OCHOB

UCCJIEA0BAHNS CTPYKTYP MUHEPAJIOB.

19

YacTruyHble 3HaHUSI PEHTTE€HO-(IyOpeCceHTHOTO aHanu3a. YacTuuHble 3HaHUS
HEUTPOHHO-aKTUBAIIMOHHOTO aHanu3a.He 3HaHue OCHOB pEHTTeHO-CTPYKTYpHOIo aHanu3a.He

MOJIHBIE 3HAHUSI OCHOB MCCIIEI0BAHUS CTPYKTYP MUHEPAJIOB.

15

2.2.2J/IeKTPOHHAS MUKPOCKOIMS.

[TpoomKUTENFHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTaluy: .3 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHBIH 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 18

IToxa3zaren oeHNBaAHUA

Bajaabl

DNEeKTpOHHAs! MUKPOCKOIHUS: 3HaTh BUJIbI 3JIEKTPOHHOM MUKPOCKOIIMS, YCTPOMCTBO MUKPOCKOTIA,
po0OOOAroTOBKa 00pa3ioB.3HATh BUJIbI TEPMUUECKOT0 aHAIKM3a. 3HATh 00JIACTH MPUMEHEHUS.

40

DNeKTpOHHAs: MUKPOCKOIIHS: 3HATh BUBI AJIEKTPOHHONW MUKPOCKOIMS, YCTPOMCTBO MUKPOCKOIIA,
poOOMOATOTOBKA 00pa3oB. YacTHUHBIE 3HAHUS BUIOB TEPMHUECKOTO aHaIn3a. YacTUIHbBIE

3HaHHUA 00JacTH NPUMCHCHUA.

33

DJEeKTpOHHAs MUKPOCKOIIUS: 3HATH BHUJIBI 3JICKTPOHHOW MUKPOCKOTIHS, YCTPOHCTBO MUKPOCKOTIA,
YaCTUYHBIC 3HAHHS CITIOCOOOB TPOOOTIOATOTOBKH 00pa3oB.YacTHUHbIC 3HAHUST BUIOB

TEPMHUYCCKOI'0 aHaIn3a. YacTuuHble 3HaHUA 00J1acTH IMPUMCHCHUA.

24

DJeKTPOHHAS! MUKPOCKOIIHS: 3HATh BH/IBI 3JICKTPOHHON MUKPOCKOIIHS, HE 3HAaHHE yCTPOHCTBA
MHUKPOCKOIIa, YaCTHYHBIC 3HAHUS CIIOCOOOB MPOOOIIOATOTOBKH 00pa31oB.YacTHUHbIEC 3HAHUS

18




BUJ0B TCPMHUYCCKOI'O aHAJIN34a. YacTuyHble 3HaHUA 00J1aCTH MMPUMCHCHUA.




