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ObsacTh NpUMEHeHus

@®onx oueHouyHbix cpeactB (POC) — sBusercs 00s3aTEIbHBIM MPUIOKEHHEM K paboueit
nporpaMMe AUCHUIUIMHBL  «VHCTpyMeHTalbHblE METOIbl PAJUOIKOJIIOTUM M PAJUALMIOHHON
0e30macHOCTH» H OO0ECIeYMBAaeT IPOBEPKY OCBOEHHUS IUIAHUPYEMBIX pe3yibTaToOB OOyueHUs
(KoMIeTeHUMI ¥ UX MHIUKAaTOPOB) IIOCPEICTBOM MEPONPUATHH TeKylled H IMPOMEKYTOUYHOM
aTTeCcTalUU 110 JUCLUILIMHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

enpto @DoHma OIEHOYHBIX CPEACTB SIBJISETCS YCTAHOBJICHHE COOTBETCTBUSI YPOBHS
MOJATOTOBKA OOYYarOIIUXCsl TpeOOBaHMSIM (eAepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.

I[HH JOCTUXKXCHUA IIOCTaBJICHHOMU e CDOH,HOM OLCHOYHBIX CpCACTB 110 AUCHUILIMHC
«MIHCTpYMEHTAJIBHBIE METOJABI PAJMO3KOJIOTMA W PaJMAlMOHHOW OE30MaCHOCTH»  PEIIaloTCs
CIICTYIOIINE 3a/Ia4H:

— KOHTpOJIb M YIPAaBJICHHE IPOIECCOM MPHOOPETCHHS OOYYAIONUMUCS 3HAHWA, YMCHHHA |
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax l[aHHOﬁ JAUCHUITIINHBI,

— KOHTPOJIb U OIICHKA CTETICHU OCBOCHHSI KOMIIETEHIIHI, IPEIyCMOTPEHHBIX B PAMKaX JaHHOU
JYCLIUIJIMHEIL

— o0ecrieyeHre COOTBETCTBUS PE3yIbTATOB OOy4YeHHsI 3ajadaM Oynyiieil nmpodeccuoHaaIbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHUC TPAJUUIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHBLIX MCTOIAOB
o0OyueHus B 00pa30BaTeNIbHBIN MPOIIECC B paMKaX JAHHOW JUCIUTUIAHBL.



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesymnbrare ocBoenus OIl maructpaTypsl OOyYarOIIUNCS JTOJHKCH OBJIAACTh CICIYIOIIMMHU
pe3ysbTaTaMu 00y4YeHHs MO0 AUCIUILIUHE:

Koawbi HaunmenoBanme Kon n HaumeHoBaHue HHAUKATOPA
KOMIeTeHI U KOMIIeTEeHIIUH AOCTHKEHUs] KOMIIeTeHIHH
OIIK-2 CniocoOeH MpUMEHSITh 3-OI1K-2 3HaTh COBpEMEHHBIE METObI
COBPEMEHHBIE METO/IbI HCCIe0BaHus, OLICHUBATh U MIPEICTABIIATh

HCCICO0BaHMsA, OUCHUBATE U | pE3YJIbTaThbl BBIITOJTHEHHOM pa6OTI)I;

HPEACTABIIATE PE3YJIbTATHL V-OIIK-2 YMeTh NpUMEHATh COBPEMEHHBIE
BBINOJIHEHHON PabOThI METO/AbI UCCIICAOBAHMS, OLICHUBATh U
IPEJICTaBIISITh PE3YJIbTAThl BHITIOTHEHHON
paboTsI;

B-OIIK-2 Bnaners HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX METOJI0B MCCIIEJOBAHUS,
OLICHUBATh U IPEJCTABIIATh PE3YJIbTAThI
BBIIIOJIHEHHOH paboThl;

IK-3 Croco0¢H OIICHHBATh 3-I1K-3 3HaTh JOCTHKCHUS HAYYHO-
HNEPCIICKTUBBI PaSBUTUA TEXHUYECKOT'O ITPOTPECCa;
aTOMHOH OTpacji, V-1IK-3 YMeTh npuMeHATh NOJyYEHHbIE

UCIOJIb30BaTh €€
COBPCMCHHBIC JOCTUKCHUA

U TIepeloBble TEXHOIOIUU B
Hay4HO-UCCIIEA0BATEIbCKON

3HAHUS K PEIICHUIO TPAKTUYECKHUX 3a/aY;
B-I1K-3 Bnaaets MeTOaMU MOJIETUPOBAHUS
(hM3HYECKUX TIPOIIECCOB;

IEeITEIbHOCTU
IIK-4 CriocobeH caMoCTOATENBHO | 3-[TK-4 3HaTh 1EJTU ¥ 33]]a9H IPOBOANMBIX
BBIIIOJIHATD MCCJICIOBAHMI; OCHOBHBIE METOJIbI M CPEJICTBA
SKCIICPUMCHTAJIbHBIC 1 IIPOBEICHHUS IKCIIEPUMEHTAIIBHBIX U
TCOPETHICCKUC TEOPETHYECKUX UCCIIEIOBAaHUI; METOABI U
UCCICAOBAHNA UL PEIICHHA | cpecTBa MaTeMaTHYecKol 00paboTKU
HaydHBIX 1 Pe3yabTaTOB KCIIEPUMEHTAIBHBIX JaHHBIX;

IPOU3BOJICTBEHHLIX 3aa4
p A A V-IIK-4 YMeTh NpUMEHATH METOIbI

IPOBE/IEHUS SKCIIEPUMEHTOB; UCIIOIb30BaTh
MaTeMaTHIeCKHEe METOJIbI 00pabOTKH
pe3yJIbTaTOB UCCIIEAOBAaHUIN U UX 0000IIEHuS;
0QOpMIISITh pe3yJIbTaThl HAYYHO-
UCCIIeI0BaTeIbCKUX PaboT;

B-T1K-4 Bnanets HaBBEIKAMH
CaMOCTOSITEILHOTO BBITIOJIHEHUS
SKCHEPUMEHTAIBHBIX U TEOPETHUECKUX
WCCTIEAOBAHUS JJIs PEIICHUSI HAYYHBIX U
MIPOU3BOJICTBEHHBIX 3a/au.

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenus OIl macucmpamypol
KoMMoOHEeHThl KOMMETEHIMH, Kak MpaBwio, (OPMHUPYIOTCS TMPU M3YYEHUH HECKOJIBKHX
JUCLHUIIINH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NMpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOsITeNIbHONW paboThl oOyuatomierocs. Bemmonnenue u 3ammra BKP sBrstorcs BugoM ydueOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepuIaeT mpouecc GopMUPOBAHUS KOMITETEHITHH.
Oransl GOPMHUPOBAHUS KOMIIETEHIIMU B MPOLIECCE OCBOSHUS TUCIMITIIMHBIL:
- HAYaJbHBbIA 3Tan — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHUEBbIE U HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, (Gopmupyrorcsi O6a3oBble yMmeHHs. CTyneHT

3



BOCIIPOU3BOIUT TEPMUHBI, (DAKTHI, METOIbI, TOHATHS, TIPUHITUIILI M PABUIIA; peraeT yueOHbIe 3a1aun
1o oOpasiy;
- OCHOBHOM »Talm — 3HAHWS, YMCHHWS, HABBIKH, oOecreuyuBaroniue (HOPMHUPOBAHHE KOMIICTCHIIUH,
3HAUUTENBHO BO3PACTAIOT, HO €IIe HE JOCTUTal0T WTOTOBBIX 3HadeHWil. Ha »TOM JTame CTyaeHT
OCBaMBAaCT aHAJIMTHYCCKHUE JCHCTBHS C NPEIMETHBIMA 3HAHUSAMH 110 JUCIHUIUIMHE, CIIOCOOEH
CaMOCTOSITEIILHO PeIlIaTh y4eOHbBIC 3a/1a4¥, BHOCS KOPPEKTUBBI B aJITOPUTM JEHCTBHUM, OCYIIECTBIISSA
KOPPEKIIHIO B X0J1¢ pPa0OTHI, IEPSHOCUT 3HAHUS U YMEHHUS Ha HOBBIC YCIIOBUS,
- 3aBepIIAOIIMIi dTanm — Ha dTOM dTamne CTYACHT JOCTHTaeT UTOTOBBIX MOKAa3aTelied Mo 3asBICHHON
KOMIIETCHIIMH, TO €CTh OCBAWBAET BECh HEOOXOAMMBIN 00BEM 3HAHUH, OBJIAJICBACT BCEMH YMEHUSAMHU U
HaBbIKaMU B cepe 3asBiIeHHONH komrieTeHIMH. OH CrocoOeH HCIOJIb30BaTh 3TH 3HAHMS, YMCHUS,
HABBIKY TIPU PEIICHUH 3a/1a4 TIOBBIIIICHHOHN CII0)KHOCTH U B HECTaHIAPTHBIX YCIOBUSX.

Oranbl  POPMHUPOBAHUSA KOMIICTCHIIMA B XOJI¢ OCBOCHHUS JWCIMIUIMHBI OTPa)XarOTCS B
temaTudeckom miane (cm. PIIJT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M (OpMaMU KOHTPOJISI MX OCBOEHUS

HaunmeHoBaHHe
OLIEHOYHOI'0 CPeaCTBA
Ne Kountponupyembie pa3aebl Nuaukarop nocTuskeHust TeKymeii n
n/n (TeMbl) AUCHMILTHHBI KOMIIETEHIIMHU Y .
NMPOMEKYTOUHOI
aTTecTalnu

Tekymas arrecramnus, 1 cemecTp

1. Pazpgen 1-2 3-0I1K-2, V-OIIK-2, B-OIIK-2, 3agaun
3-1IK-3, V-1IK-3, B-1IK-3,
3-11K-4, V-11K-4, B-1IK-4
2. Paznen 3 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, 3agauu
3-I1K-3, Y-IIK-3, B-TIK-3,
3-11K-4, V-1IK-4, B-1IK-4
IIpome:kyTouHas arrectanmsi, 1 cemecTp
DK3aMeH 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, DK3aMeHALMOHHBIA OUIeT
3-I1K-3, Y-IIK-3, B-TIK-3,
3-11K-4, V-1IK-4, B-1IK-4
Tekymias arrecTanusi, 2 ceMecTp

3. Paznen 4 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, 3amaumn
3-T11K-3, Y-IIK-3, B-TIK-3,
3-11K-4, YV-I1IK-4, B-TIK-4
4. Paznmen 5 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, Henosas urpa
3-11K-3, Y-IIK-3, B-TIK-3,
3-11K-4, YV-I1IK-4, B-TIK-4
I[IpomexyTOUYHAsI ATTECTALHSA, 2 CEMECTP
OK3aMeH 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, DK3aMeHAIIMOHHBIN OHIIEeT
3-T11K-3, Y-IIK-3, B-TIK-3,
3-11K-4, YV-I1IK-4, B-TIK-4




2. Onucanne noka3areseii 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIHI HA Pa3IMYHBIX 3Tanax ux GopMuUpoBaHuUs, ONIMCAHHUE KA OLeHUBAHUS
KoHeuHbIMU pe3ysibTaTaMl OCBOCHMsI IPOTrpaMMbl AMCLUIUIMHBL SBIAIOTCA C(HOPMUPOBAHHBIC KOIHUTUBHBIE JECKPUIITOPBI «3HATh», «YMETbY,
«BIJIAJIETh», PACIMCAHHBIE IO OTAEJIBHBIM KOMIETEHLIMSIM, KOTOpbIE IpuBeaeHbl B I1.1.1. dopMupoBaHUE ITUX JECKPUNTOPOB IPOMCXOAUT B MPOLECCE

U3y4eHMs JUCLUIUIMHBI 10 TaraM B paMKaX pa3JIMYHOIo BUJIA YU€OHBIX 3aHATUI U CAaMOCTOSATENILHON PabOTHI.
Briiensirores Tpu ypoBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMI Ha KaXKIOM 3Tare: MOPOTOBHIi, MPOABUHYTHIA U BBICOKHIA.

YpoBHHU Coaep:xaTtejibHOe OcHOBHbIE MPU3HAKHU BbljIeJIeHNsI YPOBHS BPC, ECTS/IIaTudanabuas
onucaHue YpoBHA % IKAJ1a JUIA OLEeHKH
OCBOCHHS | JK3aMeHa/3aueTa
Bbicokmii TBopueckas 1eATeNbHOCTh | Brarouaem nudcecmosawjull ypoeeHs.
Bce 6uovr komnemenyutl CryneHT JeMOHCTpUpYET CBOOOJHOE 001aaHue
chopmuposanvl Ha BbICOKOM KOMIIETEHIMSIMH, CTIOCOOCH IPUMEHHTD UX B A/
VpO8He 8 COOMEEMCMEUU C HECTaHJAPTHBIX CUTYALMSIX: TOKA3bIBAET 90-100 Ommo/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO MPUHUMATH PEIICHUE, JauTero
OUCYUNTIUHDBL peuiate mpodieMy/3agady TEOPETUYECKOTO WU
MPUKIIQIHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METOIOB, IPUEMOB, TEXHOJIOTUI
IpoaBUHYTHII [Ipumenenue 3HaHUW U | Brurouaem nudxcecmosawjull ypoeeHs.
Bce 6uovl komnemenyutl yMeHu#l B Oonee mupokux | CTyAeHT MOXET J0Ka3aTh BIaJCHUE B/
cpopmuposanvl Ha KOHTEKCTaX  Y4eOHOH ¥ | KOMIETCHIUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOpomIo/
NPOOBUHYIOM YPOBHE 8 npodeccnoHaIbHON cobupaTh, CUCTEMaTU3UPOBATh, AHATU3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yeasamu u | ACITEeNbHOCTH, HEXENW II0 | W TPaMOTHO UCIIOJIb30BaTh HH)OPMAIIHIO U3
3a0auamu OUCYUNIUHbL oOpasiy, Oosbliei gosielt | caMOCTOATENbHO HallICHHBIX TEOPETHUECKUX
CaMOCTOSITETEHOCTH ¥ | UCTOYHHWKOB U WJUTFOCTPHPOBATH UMH C/
UHUIIMATUBBI TEOPETUYECKHE TOJ0KEHNS WM OOOCHOBBIBATh 75-84 Xopormo/
MPAKTUKY IPUMEHEHHUSI. 3a4TeHo
IToporossii PenponykruBHast CryneHt JIEMOHCTPUPYET BJIAJICHUE 65-74 D/VY noBneTBopHUTEIIEHO/
Bce 6uovi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMH B CTaHJAPTHBIX CHTYallUsX: 3auTeHo
cpopmuposanvl Ha NOPO2OEOM M3JIaraeT B mpezenax 3a/1aq Kypca TeOpEeTHIECKH
ypoene U MPAKTUYECKU KOHTPOJIUPYEMBIN MaTepual. 60-64 E/Mlocpencrenno
/3auteHo
Huzxe noporosoro OTcyTcTBUE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIETEHIIMUA HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM MPOJEMOHCTPUPOBATh 00JIaJJaHie KOMIIETCHIIUSIMU B 3a4yTeHo
CTaHJAPTHBIX CUTYAIHSIX.




OueHuBanue pe3yabTaTOB OOyUYEHHUS CTYIEHTOB [0 JWCLUMIUIMHE OCYIIECTBISETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJIsl U TPOMEKYTOUHOMN aTTeCTal|u.

Kpurepuu oneHnBaHusi KOMIETEHIIMN Ha Ka)JJIOM 3Tare U3Y4CHHS JUCLMIUIMHBL JUJIS KaXI0T0
BHJIa OLICHOYHOTO cpeacTBa u mpuBoasaTcs B 1. 4 @OC. WToroBbiii ypoBeHb CPOPMUPOBAHHOCTH
KOMIIETCHIIMH TIPU U3yYEHUHU TUCIUILUIMHBI ompeensercs mo tadbmuue. [Ipu 3ToM ciieayer moHUMAaTh,
YTO TpaHUIa MEXAYy YPOBHAMU JJii KOHKPETHBIX pE3yJbTaTOB OCBOEHHUS 00pa3oBaTelIbHOI
MIPOrpaMMbl MOYKET CMEIIAThCSI.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIEeTEHIIUH
BbICOKHI BbICOKHI
BBICOKM I NpOOBUHYMbLLL BbICOKUU
BbICOKULL nPOOBUHYMbLLL
nopo2oawll BbICOKUU
BbICOKULL Nnopo2086biil
IIPOJIBUHYTBIN NPOJABUHYTBIN NPOABMHYTBII
npOoOBUHYMbLIL nopo2oaulil
nopo2o6wiii NnPOOBUHYMbLLL
IIOPOrOBBIN TMOPOroBbIi NOPOrOBbIN
HIDKE TOPOFOBOTO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanuyeckne MaTepuabl, ONpeesiiOlHe NPOUeAYPhl OUEHHWBAHUSI 3HAHMIA, yMeHMI,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepU3yHUX 3Tanbl GopmMupoBaHus
KOMIIeTeHIINH

Hrorosas arrecranuda 10  JUCHUIUIMHE  ABJICTCA  HHTCIPAJIbHBIM  IIOKA3aTCJIICM  KAa4CCTBa
TCOPCTUUCCKHUX U MPAKTHUICCKUX 3HAHWI 1 HAaBBIKOB 06yqa}onmxcs[ IO JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/€ TeKymeﬁ )51 HpOMeX(YTOqHOﬁ aTTeCTalnu.

Tekymiasi arrectanuss B CEMECTpPE IMPOBOJMTCS C IENbI0 OOCCICUCHHsT CBOCBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIUU O0YUEHUSsI, aKTUBU3AIUU CAMOCTOSATEIBHOM paboThl 00yJarOIIXCSl.

HpOMG)KyTO‘IHaSI arrecTanusd npcaHasHadYCHa JJId 00BEKTUBHOI'O MOATBCPKIACHUA KW OLCHUBAHUSA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘{eHI/I${ MMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIIINHBI.

Tekyias aTTecTalus OCyIleCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcst B 3JEKTPOHHYIO BEIOMOCTb HE MO3]Hee 8§
Helenu ydeOHoro cemectpa. BkiouaeT B cebsi OLEHKY MEpPONPUATUH TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss Mo paszzaenam/TemMaMm  ydeOHOH
TUCHUILITUHEI ¢ 1 1o 8 Hepenmo ydyeOHOro ceMecTpa.

e koHTposbpHas Touka Ne 2 (KT Ne 2) — BricTaBisieTcs B 2JIEKTPOHHYIO BEIOMOCTb HE Mo3jaHee 16
Heslenu ydeOHoro cemecrpa. Bkiroyaer B ce0si OLIEHKY MEpONPHUATUH TEKYIIEro KOHTPOJIs
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOydwaromerocss MO paszaeiam/TeMaM ydeOHOM
TUCITUILINHEL ¢ 9 1o 16 Heneno yueOHOro cemectpa.

PesynpTaThl Tekymield u MPOMEXKYTOUHON aTTECTAIlMH TOJBOSTCS MO IIKaie OaUTbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiiTHHIoBOM cucTeMbI / Henens Bbana
OueHo4Hoe cpeacTBo Mummmays™ Maxcivyn
Cemectp Nel
Texymas arrecramus 1-16 36 60
KontpoabHasi Touka Ne 1 7-8 18 30




3aoauu (5 wm.) 7 18 30
KoHTpoJsbHas Touka Ne 2 15-16 18 30
3aoauu (5 wm.) 15 18 30
IIpomexyTouyHas aTTecTALMSA - 24 40
DK3aMeH -

OK3ameHayuoHHblLL Ourem - 24 40
HNUTOI'O no gucuuninHe 60 100

Cemectp Ne2

Tekyuasi aTrecTanus 1-16 36 60
KontpoJsbHas Touka Ne 1 7-8 18 30
3aoauu (5 wm.) 7 18 30
KoutpoJjbHas Touka Ne 2 15-16 18 30
Henoeas uepa 15 18 30
IIpomexyTouHas aTTecTALMSA - 24 40
DK3aMeH -

OK3ameHayuoHHblll Ourem - 24 40
HUTOI'O no aucuuIminHe 60 100

* MHUHUMaJIbHOE KOJIMYECTBO 0AJUIOB 32 OIEHOYHOE CPEJCTBO — TO KOJUYECTBO OAJIIOB, HAOpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM CiIydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUAUPOBATH MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JPKCHHOCTD IO TeKymeP’I
WIA TIPOMEKYTOYHOW aTTeCTalud. MUHUMAaIbHOE KOJUYECTBO OAJUIOB 3a TEKYILYIO aTTECTAIUIO, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBE, U MPOMEXKYTOUHYIO aTTecTanuio cocrapiser 60%
OT COOTBETCTBYIOIINX MAaKCUMAJIbHBIX OAJIIOB.

CryneHT cuuTaeTcsl aTTECTOBAHHBIM 10 pa3felly, 3a4eTy WIM IK3aMEHY, €CIM OH HaOpan He MeHee
60% ot MakcuMabHOTO 0aa, MPeayCMOTPEHHOro paboueii MporpaMMoii.

CryneHT MOXeT ObIThb aTTECTOBAaH IO JAMCLMIUIMHE, €CJIM OH aTTECTOBaH IO KaXXIOMy pasfelny,
3a4eTy/3K3aMeHy U €ro CyMMapHbIii 0ai cocTaBisieT He MeHee 60.

4. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIE MATEPHAJIbI, He00X0AUMbIe /15l OLleHKH 3HAHWN,
YMeHH, HABBIKOB



MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BaTENbCKUN A1epHbId YHUBEpCUTET «MU D)

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOrO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJTEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «Snepuble ¢pu3nKa U TEXHOJOTHN
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza WHCcTpyMeHTaIbHbIE METO/IbI PAIMO3KOIOTUU U paluallMOHHON

6e3onacHocTH (cemectp Nel)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. AMmmepomeTpuyeckoe TUTpoBaHUE. THUIBI KPUBBIX aAMIIEPOMETPHUYECKOTO
TATPOBAHMS.
2. Bo3OyxaeHue CreKTpOB U MHTEHCUBHOCTD CIIEKTPAIbHBIX JTHHUAN

3. Slueiika cocrour u3 Pb anektpoma, morpyxennoro B 0.015M pactBOp
(CH3COO),Pb, nu Cd snekrpona, norpyxkennoro B 0.021M pactBop CdSQ,.
PactBopel coemmHEHBI CoOJieBBIM MoOCTHKOM, 3amoiHeHHBIM NH4NO;. Kakos
noteHuan syerku npu 25°C? (KosdduimeHnTsl akTUBHOCTH HOHOB B 000HMX
pacTBOpax MOXHO CUATATh PABHBIMU).

CocraBureib T.B. MensHukoBa
(noamnucse)

PykoBonurens OOII A.A. Ynanosa

(noamnucse)




MUHHCTEPCTBO HAVKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMICKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BaTENbCKUN A1epHbId YHUBEpCUTET «MU D)

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOrO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJTEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «SnepHble GuU3NKa H TEXHOJIOTHN»
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza HHCcTpyMeHTaIbHbIE METO/IbI PAIUOIKOJIOTUU U PaIUallMOHHON

6e3omnacHocTH (cemectp Ne2)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

4. AMIUIMTYJHOE  paspelieHue  CHeKTpomeTpa.  BpeMeHHoe — paspelieHue
cnekrpomerpa. [llupuHa xkaHana aHamu3aTtopa. Y4YeT MEpPTBOIO BpPEMEHHM
cuekTtpomeTpa. MeTtoguka pydHOW 00paOOTKM CIEKTPOB: aMIUIUTYJIHOE
paspenieHue, rpaHulbl MMKa, MAaKCUMYM ITUKa, IJI0IIAb TUKA.

AHaJIN3 HaBEICHHON AKTUBHOCTH.

OnpenenuTe I0THOCTh MOTOKA YACTHUL] B BO3AYXE Ha paccTossHuA 50 ¢M OT
TO4YEYHOTO U30TponHoro ucrounnka 204T1 aktuBHocThiO 2,4 Mbk. Uemy paBeH
dbmroenc yactuir 3a 1 u? [lnorHocts Bo3ayxa 0,00129 r/cm3.

o o

CocraBurenb T.B. MeapbHnkoBa
(moanuch)

PykoBonutens OOII A.A. Ynanosa

(noamnucse)




MUHHCTEPCTBO HAVKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMICKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BaTENbCKUN A1epHbId YHUBEpCUTET «MU D)

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOrO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJTEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «SnepHble GuU3NKa H TEXHOJIOTHN»
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza HHCcTpyMeHTaIbHbIE METO/IbI PAIUOIKOJIOTUU U PaIUallMOHHON

0€e30I1aCHOCTH

BOITPOCHI K DK3AMEHY
Cemectp Ne 1

1. MHcTpyMeHTaIbHBIE METOABl aHAIM3a PAJUOIKOJOTUM U PAJUALMOHHOM  0e30MacHOCTH.
Knaccugukarus u 00:1acTh IpUMEHEHUSI.

2. XapakTepUCTUKH HHCTPYMEHTAJbHBIX METOJOB aHalM3a, HMCIOJIb3yeMble MPH UX BblOOpe UIs
pelleHns KOHKPETHOM 3aaauu (o0nacTh NPUMEHEHHs, HOMEHKJATypa OIpeAessieMbIX BELIECTB,
JUana3oH  ONpEAENsAeMBbIX  KOHLEHTPALMW, JMHEHMHOCTb,  CEJIEKTHMBHOCTb  OIPEIEIICHHUS,
MIPOU3BOUTENIBHOCTD U T.11.). JlaTh onpeneneHus.

3. Kpurepun oneHKH NpaBUIbHOCTH Pe3yJIbTaTOB aHAIUTHYECKUX U3MEpeHUi (mpenen oOHapyKeHHs
Y 4yBCTBUTEJIIBHOCTh METO/A, BOCIPON3BOAUMOCTh, TOYHOCTh U MPABUIBHOCTH).

4. I'panynpoBka OOOpYJIOBaHUS: METOJ TpagyUpOBOYHOrO rpaduka, METOA CTaHAapTa, METOJ

no0aBok. Pacuer u craructudeckas OleHKa IapaMeTpoB IPalyHpOBOYHOrO rpaduka.

DNEKTPOXUMHYECKHE CUCTEMBI U MPOLIECCH] B HUX. JIEKTPOXUMHUUYECKAs SUEHKa.

DNEKTPOXUMHYECKHE CUCTEMBI U MPOIIECCHI B HUX. | albBaHUUECKUM JIEMEHT.

Tumbl  3J€KTPOJIOB, HCHOJB3YEMBIX B JJIEKTPOAHAIUTUYECKHX METo/ax: oOpaTuMble U

HeoOpaTuMBble, IEPBOTO U BTOPOI0 POja, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HOHOCEJIEKTHBHbIE

8. Ilorenunomerpus u noHoMeTpusi. CTaHJapTHBIE U peabHble MOTeHIUabl. Y paBHeHHe HepHcTa.

9. Tursl HIEKTPOIOB, HCIIOIB3YEMbIX B IOTEHIIMOMETPHH. Y CTPOHCTBO 3JIEKTPOIOB CPABHEHUSI.

10.MoHoCeneKTUBHBIE SJEKTPOAbL: Kiaccupukanus U ycTpoiictBo. KoaduimeHT ceneKTUBHOCTH.
CTEeKJISIHHBIN 3JI€KTPOA U €ro yCTPOUCTBO.

11.IToreHrMOMeTpUYECKOE TUTPOBAHME: METOJbl THUTPOBAHUS U BBIOOP 3yeKTpoAoB. Ckauek
noTeHLMaNa U (PakTopbl, OKAa3bIBAIOIINE BIUSHUE HA €T0 BEIUYUHY.

12 Kpussie TuTpoBanusi. CriocoObl HAXO0XKAECHUS KOHEYHOIH TOUKU TUTPOBAHUSI.

13.5IBeHust Ha SJEKTPOJAX NMPU MPOXOKACHUU IOCTOSHHOTO 3JEKTPUYECKOTO TOKA. DINEKTPOIHAS
NOJIIpU3aLus, IEPEHANIPSIKEHUE U €0 BUJIBI.

14 Bonpramnepomerpusi. Cxema siaeliku, posib ¢oHOBOro 3nekrponuta. [Ipupona mauddy3noHHOTO
TOKa.

15.KauecTBEeHHBI M KOJWYECTBEHHBII BOJIBTAMIIEPOMETPUYECKUIM aHAIW3 U €ro Pa3HOBUAHOCTH.
BonbsTamnepHbie KpuBBIE.

16.AMniepomMeTpryecKoe THTPOBAaHUE. THITHI KPUBBIX aMIIEPOMETPUIECKOTO TUTPOBAHHS.

17 Kynonomertpus. TeopeTndeckre OCHOBBI METO/1A. DIEKTPOIN3 U 3aKoHBI Dapajest, BBIXOJ 1O TOKY.

18.IToreHmocTaTyecKast U aMIepoCcTaTHIECKas KyJTOHOMETPHs 3aBUCHMOCTh CHJIBI TOKa OT BPEMEHHU
anekTposin3a. KonnuecTBeHHBIN aHAIIN3.

No o
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19.OnexTpudeckas NpoBOAMMOCTb PAaCTBOPOB MIEKTPOJIMUTOB (JIEKTpUUECKAs MOABHKHOCTh HMOHOB,
quciia IEpeHoca, yenbHasl, SKBUBAJIEHTHAS U MOJISIpPHAsl IPOBOAMMOCTH).

20.ITpsiMO# KOHAYKTOMETPHUECKUI aHAIN3: IPUMEHEHHE, TIPEUMYIIECTBA U HEAOCTATKH.

21.KoHayKTOMETpUYECKOE TUTPOBAHUE, BUJ] KPUBBIX TUTPOBAHMSL.

22.1llkama »JIEKTPOMArHUTHBIX BOJH M KJIACCU(HUKAIMS CIEKTPAJbHBIX METOJOB aHaIHU3a.
H3MepsieMble BEIMYMHBI B CIEKTPOGOTOMETPHH.

23.Knaccudukanus CHeKTpalibHbIX METOJ0B, OCHOBAHHBIX HA UCITYCKAaHHHM M TIOTJIOUICHUU SHEPTHH
BEILIECTBOM.

24.CrieKTpbpl HMCIyCKaHUS M TOTJIOMIEHHS. ATOMHBIE CHEKTPhl B ONTHUYECKOM JHAIa30HE LIKAJIBI
3JIEKTPOMArHUTHBIX BOJIH.

25.MonexynsipHble CHEKTPbI UCITYCKAHUS U MOTJIOMICHUSI.

26.Bo30y»xkaeHue crieKTpoB U MHTEHCUBHOCTD CIIEKTPAJIbHBIX JIMHUH

27.KonnuecTBeHHBIE 3aKOHOMEPHOCTH MOTJIOIIECHHS 3JIEKTPOMArHUTHOTO H3TYYEHHUS BELICCTBOM.
[TpuunHBI OTKIIOHEHUS OT 3aKoHa JlambGepTa-byrepa-bepa.

28.MeTtoapl U3MEPEHHSI ONTHYECKOH TNIOTHOCTH PACTBOPOB.

29.MounexynspHas cnektpoporomerpus B Y@ u BuauMoil obnactu crnekrpa. OnTuueckas cxema
puOOpoOB.

30.ATomMHBIE CHEKTpbl M MX BO30yxaeHue. IIpuHIMIBI aTOMHO-’MHCCHOHHOTO, aTOMHO-
abCcOpOIIMOHHOTO CIIEKTPAILHOTO aHAJIHN3a.

31.IInamenHass (OTOMETpHUsT U ATOMHO-IMHCCUOHHas crekrpoMeTpus. OCHOBBI MeToja, 001acTh
IPUMEHEHHUS.

32.AtomHO-abcopOLmoHHas criekrpoMeTpusi. OcHOBbI MeTo1a. CrieKTpalibHbIe HCTOUHUKH.

33.bnok-cxeMbl W TMapaMmeTphl MPUOOPOB [UIsI ATOMHOTO CIIEKTPAIbHOIO aHaimm3a. Y CTPOWCTBA
aTOMH3ALUH U BO30YKIEHUS CIIEKTPOB.

34 VlacrpymenrtanbHas xpomarorpadus. Knaccudukanus xpomarorpaguueckux METOIOB U 001acTh
UX IPUMEHEHHUS.

35.1Ipomecchl, TPUBOAALINE K pPAa3IEICHUI0 KOMIIOHEHTOB CMECH, W KPUTEPHUH pa3JelieHUs B
xpomarorpadumu.

36.Xpomarorpadudeckne napamerpsl. MneHTndukanms KOMIIOHEHTOB CMECH.

37.KonnuecTBeHHBIH Xpomarorpaduueckuii ananus. MeToabsl HOpMUPOBKH, BHEIIHETO U BHYTPEHHETO
CTaHjaapTa.

38.KoHuenmus TeopeTndeckux Tapenok. Ypasuenue [xeiimca u MaptuHa.

39.Teopus yaepxuBanus (xpomarorpaduyeckoil moABIKHOCTH). YpaBHeHHe Ban-/leemtepa.

40.brnok-cxema xpomarorpada u Ha3HaYeHHUE OTACIbHBIX OJIOKOB.

41.JleTeKTOpHI IS Ta30BOU U KHUJKOCTHON XpoMmaTtorpaduu.

BOITPOCHI K DK3AMEHY
Cemectp Ne 2

42.CtaTUCTHYCCKHIA XapaKTep paarnoakTHBHOTO pacrana. Pactipenenenue [lyaccona.

43.CTaTUCTUYECKUI KPUTEPHU IYaCCOHOBCKOTO paclpeieNieHHs 4YHUCla 3aperuCTPUPOBAHHBIX
UMITYIIBCOB. [IOrpenTHOCTh H3MEPEHHS YHCia 3apETUCTPUPOBAHHBIX UMITYIIBCOB.

44, TlpoGer 3apsoKEHHBIX YacTHI[ B BelIecTBe. B3amMoJeicTBHE 7Y-KBAaHTOB C  BELIECTBOM.
®dotonornomnienue. KomnronoBckoe B3anmoeiicteue. OOpa3oBaHue Maphbl.

45. Jlerextopbl  u3nydeHui.  ChekTpanbHas ~— Xapakrepuctuka. CUeTHas  XapaKTepUCTHKA.
Db dexkTrBHOCT peructpanuu sHepriun. OYHKIUS OTKIHKA JETEKTOpa.

46. CUMHTHLISIIUOHHBIE IETEKTOPhI. XapaKTePUCTUKU CHUHTHIUISIIMOHHBIX I€TEKTOPOB.

47 Xapaktepuctuku ®IY. Kosdpduument ycunenus. TemuoBoit Tok. Heopranuueckue
crpaTIILIITOPBI (Nal(Tl), CsI(TI), KI(TI)). Opranndeckue ciuHTHLIATOPBI. CHUHTHIUIAIIMOHHBIC
CTeKJa

48. NoHn3annoHHble AeTeKTophl. [lpuHIMMI paboThl Ta30BBIX HOHU3ALMOHHBIX JETEKTOpOB. DoH
(ckopocte cueta (ona). Pazpemaromee Bpems (T) JeTEKTOpa WM YCTAaHOBKH B  IIEJIOM.
Peructpupyemast akTuBHOCTh. OOpabOTKa pe3ynbTaTOB U3MEPEHUSI PAAMOAKTUBHOCTH.

11



49.MonunzarmonHble Kamephl. [ eiirepoBckue cueTunku. [amenue paspsaa. ['aoreHHbIil cCueTYHK.

50.ITonynpoBoaHuKoBbIe aeTekTopbl. [lpuanun paborter IIII/. JleTtekTopsl ¢ p-i-N-epexoaoMm.
KpeMHueBslii 1eTeKTop. I'epMaHueBbIi JETEKTOD.

51.ITapaMeTpbl MOHM3ALMOHHBIX JETEKTOPOB: 3(()EKTUBHOCTH, UYyBCTBUTEIILHOCTh, YPOBEHb (DOHa,
CKOpOCTh CueTa U HauOOJIbINasi PEruCTpUpyeMasi CKOPOCTh CUETa, BOJIbTaMIIepHAs XapaKTEPUCTHKA.

52.TpekoBble AETEKTOPBI 3apsHKEHHBIX YacTUL. SIiepHble IMYIIbCHH.

53.luddepennuanbaas U HHTErpajibHas MJIOTHOCTH MOTOKA YacThll. CHeKTpanbHbIe pacipeaesieHus.
OCHOBHBIE ITapaMeTPbl CIIEKTPOMETPOB.

S4. AmmintyiHOE paspelieHue crekTpomeTrpa. BpemenHoe paspemienue cnexkrpomerpa. llupuna
KaHaJla aHaJu3aropa. Y4YeT MEpPTBOIO BPEMEHHU CIeKTpoMeTpa. Meronuka pydHOH o0paboTKu
CIEKTPOB: aMIUIUTYJHOE pa3pelieHne, TPaHHIIbl TMKa, MAKCUMYM ITUKA, IJI0UIa (b KA.

55.CriekTpoMeTp €  HMOHHM3ALMOHHBIM  JETEKTOPOM. CUMHTUJUIALIMOHHBIE  CIIEKTPOMETPBHI.
[TomynpoBOTHUKOBBIE ~ CHEKTPOMETpPHI. MneHTudukanus paguoHYKIHIOB METOJOM Tramma-
CHEKTPOMETPHH.

56.Pammomerpust  B-uznydenuit. Pagmomerpust  y-msnmydeHuid.  Pagmomerpuss  o-M3ITy4YeHHH.
Koadduunent obparnoro paccesHus, CaMonoriouieHue.

57.00paiieHne ¢ MaTepualaMM WU HW3JAEIUSAMH, 3arpsi3HEHHBIMU pajuoHykiuaamu. OmnpezneneHue
3arps3HEHUs IOBEPXHOCTENW PaJMOAKTUBHBIMU BEILECTBAMHU.

58.3arpsi3HeHNE )KUIKOCTEH U CHITyYNX BEIIECTB PAAHOAKTUBHBIMH BEIIECTBAMHU.

59.Panmuomerpust adpo3oJiei U ra3os.

60.MHauBUIya bHBI  JO3UMETPUYECKUN  KOHTpOJdb. OOpaboTka  pe3yinbTaTOB  HM3MEPEHHS
pPalMOaKTUBHOCTH.

61.Xapakrepasie paauonykiuabsl, nonagaromme B OC Ha pasneix dtamax ATL. Pagmonykmumisr,
KOHTPOJIMpyeMble B IpobOax TexHosorudeckux cpen ADC

62.Ilpumenenue AA [u1s onpesiesieHus IpUMecel B YUCTHIX BEIIECTBaX.

63.IlpumeHenne AA B KpUMUHAIUCTUKE U CYJeOHOM MeIULIMHE.

64.Ilpumenenue AA [U1s onpesiesIeHUsl COCTaBa B METEOPUTAX U JYHHBIX IOPO AaX.

65.ITpumenenne AA 1u1s onipeieieHUs CJICTOBBIX MPUMECEH B BOJC U BOJHBIX PAacTBOpax.

66.[Tpumenenne AA ISl OTIpeNIeTICHUs 3arps3HEHUS TOYBHI.

67.Ilpumenenne AA s aHaIU3a KPOBH.

68.IIpumenenne AA ISl OIpeneNIeHUs CIEAOBBIX TPUMECEH B 3¢€MHBIX TOPHBIX TTOPOAAX.

69.Ilpumenenne AA B apX€OJIOTHH.

70.PagnanoHHbIH (TO3UMETPUYECKUI) KOHTPOIb — IElTb, 33/1a4H, OOHEKTHI.

71.VlnnuBuyanbHBIN U rpynnoBoi nozuMerpuueckuit koHTposb (MK). MeToauku u HOpMaTHUBBIL.

72.YT0 MOANEKUT paiialliOHHOMY KOHTPOIt0? OCHOBHBIE KOHTPOJIMPYIOIINE TTApaMETPhI TIPU
pazuaioHHOM KOHTpOJIE.

73.HopmupoBaHnue. AIMUHUCTPATUBHOE HOPMUPOBAHHE TIPU PAJAHAIMOHHOM KOHTPOJIE.

74.0OTKpbITHIE U 3aKpbIThIe HcTOYHUKH V.

75.MeTob1 OOHAPYKEHHUSI HOHU3UPYIOLIETO 00TyUYEeHHUS.

76.1IprOops! pagualiMOHHOTO KOHTPOJIA U UX KJIaCCH(pUKAIIUSL.

77.Pagnomerp. Perucrparop. Jlerextop.

78.CniektpomeTpbl. AHanu3aTopsl. [Ipumepsi.

79.PagnomeTpuieckue MeTO/Ibl.

80.Yucro paguoMeTpudeckue MeTo/Ibl U UX IPUMEHEHHUE.

81.PagnoakTHBAIIMOHHEIN aHAIN3

82.HeiirpoHnHo-akTUBaIMoHHbIN ananu3 (HAA).

83.D0TOHEUTPOHHBIN METO/I.

84.IIpumeHeHne HeHTPOHHO-aKTUBAILIMIOHHOTO aHAJIH3a.

85.AHann3 HaBeJACHHOW aKTUBHOCTH.

86.Uem 00ycioBIieH BBIOOp yCIIOBUH 00IydIeHHS TPH AA.

87.Metonap! uaeHTHGUKAH B AA.
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88. JIoCTOMHCTBA U HEJOCTATKN MHCTPYMEHTAILHOTO aHalu3a B AA.
89.JlocTonHCTBA U HEIOCTATKU PAJAMOXUMHUYECKOTO aHaau3a B AA.

Ha »5K3aMeH BBIHOCATCS OCHOBHBIE TEOPETUYECKHE BOIPOCHI IO JAUCLUILUIMHE M IPAKTHKO-
OPUEHTUPOBAaHHBIE BONPOCHl I IPOBEPKU IPAKTUYECKMX HABBIKOB M YMEHMSI IPUMEHATH
HOJIy4EeHHbIE 3HaHMs B 00JaCTH PaJMO3KOJIOIMU M PAJUALMOHHOM 0€30macHOCTH. DK3aMeH CHAeTCs
YCTHO, TIO OMJieTaM, B KOTOPBIX MPEACTABICHO 2 TEOPETHUYECKUX M | MPaKTUKO-OPHEHTHPOBAHHBIN
BOIIPOC U3 TUIIOBOTO MEPEYHS.

Onenka «Otauuno» (36-40 6a10B) CTaBUTCS, €CIIH:

[TostHO packphITO cofepxkaHue MaTeprana OUeTa;

Marepuan H3JI0KEH TPaMOTHO, B OIPEICICHHOW JIOTUYECKOW IOCIEI0BATEIBHOCTH, TOYHO
UCIIOJIB3YETCSI TEPMUHOJIOTHS;

ITokazano YMCHHUE HIUIIOCTPUPOBATHL TECOPCTHYCCKHUE IIOJIOKCHHA KOHKPCTHBIMH IIPUMEPAMU,
KapTaMi, IPUMCHATDL UX B HOBOM CUTyalluu,

HpOI[GMOHCTpHpOBaHO YCBOCHUC paHee HN3YUYCHHBIX COIIYTCTBYHOIIUX BOITIPOCOB,
C(i)OpMI/IpOBaHHOCTb n YCTOﬁHHBOCTB KOMHGTGHHHﬁ, YMeHI/Iﬁ 1 HAaBBIKOB,

OTBeT MMpo3Bydall CaMOCTOATCIIBHO, 0e3 HaBOJAIIHUX BOIIPOCOB;

I[OHYHIGHI)I oAHa — ABC HCTOYHOCTU IPHU OCBCHICHHMHU BTOPOCTCIICHHBLIX BOIIPOCOB, KOTOPLIC
HCIIPABJIAIOTCA 110 3aMCYAaHUIO.

Ouenka «Xopomo» (30 — 35 6a1J10B) CTaBUTCS, €CITH:

OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLCHKY «5 », HO IIPpHX 9TOM HUMCCT OJIUH U3
HEOOCTATKOB:

B uznoxennn gonymieHsl HeOOIbIINE MTPOOEIbl, He UCKA3UBIINE COACPKAHUE OTBETA;

I[OHYH_IGHBI OJMH — JIBa HCA0O4YCTa IIpH OCBCIICHHM OCHOBHOI'O COICPIKAHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYaHHIO 9K3aMCHATOPA,

I[OHYHIGHI)I omubOka uian Oojee ABYX HCOOYCTOB IPHU OCBCUICHUH BTOPOCTCIICHHBLIX BOIIPOCOB,
KOTOPBIC JICTKO UCITPABJIAKOTCA MO0 3aMCYaHNIO 9K3aMCHATOPA,

Ouenka «Y10BJIETBOPUTEJIbHO» (25-29 6a/1J10B) CTaBUTCS, €CIIH:

HemonHo WM HemocnenoBaTeNbHO PACKPBITO CONEpKaHUE Marepualia, HO TOKa3aHo oOriee
IMOHUMAaHHEC BOIIPOCa U MPOACMOHCTPHUPOBAHBI YMCHUA, JOCTATOYHBIC IJIA I[aJ'IBHCI\/’IHIGFO YCBOCHHA
Marepua’a,

HNMmenuce 3aTPYAHCHUSA WM HOONYIICHBI OIIMOKH B OIpCACIICHUU HOHHTHﬁ, HCIIOJIb30BaHUHU
TEPMHUHOJIOTUH, UCITPABJICHHBIC IMOCJIIC HECKOJIBKUX HABOJAIINX BOIIPOCOB,

IIpyr HEMOJIHOM 3HAHMM TEOPETHUUYECKOIO0 U MPAKTUYECKOIO0 MaTepuasa BbISBIEHA HEJOCTATOYHAsS
c(hOpMHUPOBAHHOCTh KOMIIETEHIIH, YMEHHI 1 HABBIKOB, CTYICHT HE MOKET MPUMEHUTH TEOPHIO B
HOBOW CHUTYallHH.

Ouenka «HeynoB/jieTBOpuTebHO» (24 U MeHbIIIe 0AJIJI0B) CTAaBUTCS, €CITU:

He packpbITo OCHOBHOE COJIepKaHUE BOIIPOCOB B OHIeTe;

O6Hap}/')KCHO HC3HAaHUC HJIM HCIIOHHMMAaHHC 60J'H>H.ICﬁ, WM HauOoJiee BaXKHOM YacTu y‘IC6HOF0
MaTcpHalia, KaCarouerocs BOIPOCOB B 6I/IHCTC;

HOHYHIGHBI OImMOKHU B OMpeCaACICHNHU HOHSITPIfI, IMpU UCIIOJIB30BAHUU TEPMHHOJIOIUH, KOTOPBIC HE
HCIIPABJICHLI ITOCJIC HECCKOJIBKUX HABOAAIINX BOIIPOCOB.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BaTENbCKUN A1epHbId YHUBEpCUTET «MU D)

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —

drmman demepabHOTo TocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIITero o0pa3oBaHMs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJTEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «SnepHble GuU3NKa H TEXHOJIOTHN»
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza HHCcTpyMeHTaIbHbIE METO/IbI PAIUOIKOJIOTUU U PaIUallMOHHON

0€e30I1aCHOCTH

KoMmniexkT 3agau

[IpakTnueckue 3ansatusa no aucuuiuinie «MMA PO u Pby» uMeroT nenp 3aKkpenuTh TEOPETHUUECKUM
MaTepuall, NOJYYECHHBIN HA JEKIUAX, & TAKXKE J1aTh MPAKTUYECKUE HABBIKK MPUMEHEHHS MOJTYYEHHBIX
3HaHUW B O00JIACTU HWHCTPYMEHTAJIBHBIX METOJOB aHalHM3a pPaJdOdKOJIOTUHU U PaJAUalMOHHON
0€30I1aCHOCTH.

[Ipu BBINOJHEHUN MPAKTUYECKUX 3aHATUI UCIOJIb3YETCs CIEAYyIoLIas JINTepaTypa:

1.

2.

Kpyrnos C.B., MensnukoBa T.B. JlabopaTopHblil mpakTukyMm 1o Kypcy «MHcTpyMeHTaabHbIE
MeToAnl aHanu3ay. Oonunck: MATD, 2007. - 84 c.

OcHOBBI paguoOXUMUU U paanodkosorud. COopHUK 3a1au. YueOHoe mocodbue. M.: XUMHUYECKUI
dakynsTer MI'Y um. M.B. Jlomonocosa, 2012. — 116c¢.

Pomanmios B.I1., PomannioBa 1.B., Tkauenko B.B. COopHUK 33724 IO JO3UMETPHUH U 3aIIUTE OT
MOHU3UPYIOIIUX U3TydYeHul. YueOHoe nocobue. 2-e n3jiaHue, JOMOJHEHHOE U IepepaboTaHHOE.
Oo6nuuCck: UATD HUAY MUDU, 2012. - 160 c.

Cemectp Ne 1

Sueiika cocroutr u3 Pb smexrpoma, morpyxkennoro B 0.015M pactsop (CH3COO),Pb, u Cd
anekTpoa, morpyxeHroro B 0.021M pacteop CdSO,. PacTBOpBI COSAMHEHBI COJIEBBIM MOCTHKOM,
3armoHeHHBIM NHiNOj. Kako morenmman saeiiku mpu 25°C? (KoadduumeHTsl aKTHUBHOCTH
HMOHOB B 000MX PacTBOpax MOXHO CUUTATh PABHBIMHU).

KakoB pH pactBopa, eciu mOTEHIMAd BOJOPOIHOTO JJIEKTpoAa, u3MepeHHblt mpu 25°C
otHocuTenbHo CBDO, pasen 0.703?

Sldeiika COCTOUT M3 JIBYX MPOBOJOYHBIX Pt 3J€KTpOIOB, MOTPY)KEHHBIX B CTAKaHBI, COJEpIKaIINe
no 25 mu cmecu 1M pactBopoB xsopumoB Fe(ll) u Fe(lll); pactBopsl B cTakaHaxX COCIMHEHBI
coieBbiM MocTukoM. JloGaBienune 1.0 mu pactBopa xmopuaa Sn(ll) B omuH cTakaH BbI3bIBAET
nosBIIeHHE pa3HOCTH noTeHIHanoB B 0.260 MB. IIpuHumast Bo BHUMaHue ypaBHEHHE PEAKIIUU

SnCl, + 2FeCl; —2FeCl, + SnCl,
paccuuTaiite KoHneHTparuio pactsopa SnCls.

Bonansiii pactop (pH 5.0) mpoananusupoBanu Ha coaepkanue cBoOoaubX F monoB. [loTenmnman
(GTOPUA-CETEKTUBHOTO  AJEKTPOAA  OTHOCUTENBHO  MMOAXONALIET0  3JEKTpoAa  CPaBHEHMS,
norpyxensoro B 100 mi ananmusupyeMmoro pactsopa, paseH 120 mB. Eciau k anamusupyemomy
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10.

11.

12.

pactBopy n106aButTh To4HO 1.00 M1 0.1M pactBopa KF u mepemeniarh, MOTEHIIMAN CTAHET PaBHBIM
108 mB. PaccunTaiiTe KOHLIEHTpaLMIO F-MOHOB B aHANTM3UPYEMOM PACTBOPE.

Hagpecky metammmueckoro Zn maccoit 1.00 r pactopuiu B 50 i HCI u paz6asunu g0 250 mut. B
AIIEKTPOJIN3EP TMOMECTIIIH 25 MJI MOJTYYCHHOTO PAcTBOPA, JOOABMIM HECKOJIBKO Karellb pacTBOpa
MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA, YAAJIWIM PACTBOPEHHBINH KHCIOPOA U 3aperucTpUpOBaIH
noJisiporpaMMmy B uHTepBasie noreHuuaioB or 0 no -1 B orHocurensHo Hg anonma. Ha
noysiporpamMMe nosiswiiach BosiHa ¢ Ey, = -0.65 B BricoTO#t 7.6 cM. K pacTBOpy B 3nekTponu3epe
npuoaBuiIn 5 Ml 5x10™"M pactBopa CdCly, yranuim Kuciopoa ¥ BHOBb 3alMCAIH MOJIIPOrpaMMy.
IloTeHuman MoOayBOJHBI HE M3MEHWICS, a BbICOTAa yBenuuuiack a0 18.5 cMm. Paccuuraiite
NpOIICHTHOE cojiepkanue npumecu Cd B MeTaiuimueckom ZN.

ITocrosHuplii Tok B 10.0 MA mnpomyckanu ToyHO 15 MHMH 4epe3 psl IOCIEIOBATEIbHO
COEIMHEHHBIX siueek. Bo Bcex sueiikax Haxoauwnuch Pl aiexTpoasl U coiepixkalicss U30BITOK HUXKE
MEPEYUCIICHHBIX AJIEKTponuToB. Ompenennure, Kakue BeliecTBa 00pa3yroTCs HAa KaXKIOM U3
JJIEKTPOAOB M PACCUUTANTE KOJMYECTBO KAXKJIOTO0 M3 HMX B MI WM MI (i1 Tra3oB) OpH
CTaHJAPTHBIX TEMIIEPATYPE U IaBJIICHUH:

a) Cu(NOg)z; b) K4Fe(CN)g; c) Pb(NOs),; d) NaOH; e) Hgly; ) Ag(NH;).Cl.
MeTo/10M WHBEPCHOHHOW BOJIBTAMIIEPOMETPHH C IICHOYHBIM HQ 3iiekTpomomM Ha TpaduTOBON
HOJIOXKKe onpeaessuin conepxkanue Cu, Pb u Cd B 00Opasiie 03epHOIA BO/BI. DIEKTPOI HAXOIUIICA
B TeueHue 60 cek nox HampspkeHHeM -1.0 B OTHOCHUTENIBHO HACBHIIIEHHOTO KaJlOMEIbHOTO
anexkTpoaa (o0weM aHanmuszupyemoro pactBopa 200 M), moka TOK HE JOCTUTAN MPEHEOPEeKHUMO
Majoi BETWYHUHBI, 3aT€M PETHMCTPUPOBAIM AHOAHYIO BOJbTamiieporpammy. WHTerpupoBanuem
HaMIEHO, YTO KOJMYECTBO DIIEKTPHUYECCTBA IpH moTeHinanax nukoB Cd, Pb u Cu pasuo 8.6, 38.2 u
32.2 mxKi coorBeTcTBeHHO. PaccunTaiite KOHIICHTPAIMIO KXKIOTO METAJlIa B BOJC B MKT/JI.

Ha pryTHOII Kamuie IpOBOIMIN TIpeABapUTeIbHOe Hakomienne Cu u3 10° M pacreopa Cu®* st
MOCIIC/IYIONIEro aHOAHOTO HHBEPCHOHHOTO aHanmsa. Ecim o6bem xamm 0.0015 cM®, a Tok
anektporm3a 0.5 MKA, TO Kak JOJNTO0 HYXHO BECTH DJIEKTPOJN3, 4TOObl KOoHIEeHTpauusi Cu B
amaibramme 6euia 10 M?

Haiineno, 4To yaenbHas 371€KTPONPOBOJHOCT CBSI3aHA C COJMEHOCTHI0 S MOPCKO# Bozbl mpu 25°C
COOTHOILIEHUEM:
y=1.82x107S — 1.28x10°S% + 1.18x107'S?,
rae S BeIpakeHa B I/KT BoAbl. CpelHss BeTUYrHA S IS Hepa30aBJICHHONH MOPCKOUW BOJBI paBHA
35.0 r/kr. YaenpHas 3IEKTPOMPOBOAHOCTH MPOOKI BOABI, OTOOpaHHON BONU3U yCThS PEKH, paBHA
-2 o

1.47x10 Cwm/cM. a) KakoBa €€ COJICHOCTh?; 0) CKOJBKO KI' PEYHOW BOJIBI CMEIIMBACTCS B ITOM
MECTe C KaXKIbIM KI' MOPCKOH BOJBI? (DJIEKTPOMPOBOJHOCTHIO PEYHOW BOJABI M pa3IU4YUEeM B
MJIOTHOCTSX MOKHO TIpeHeOpeyb).

[Tponyckanue pacTBOpa OKpALIEHHOTO BEHIECTBA, MOMYMHAIOLIErocs 3akoHy bepa, B 1.0 cMm
KioBeTe paBHO 72%. PaccumraiiTe mnpomyckaHue (B TMpLEHTax) pacTBopa BTpoe Oosbliel
KOHIIEHTpalluu B TON ke KroBere. KakoBa AomkHA OBITH JJIMHA ONTUYECKOIO MYTH B KIOBETE,
4TOOBI MPOMYCKaHNWE HOBOT'O PACTBOPA OCTANIOCh MPEXKHUM?

PactBop kodenna (mon. macca 212.1) ¢ konnentpanueii 1.000 mr B 100 Mt ipu 272 um umeet D =
0.510. HaBecky O6sicTpopacTBOpuMOTO Koe Maccoit 2.5 T pacTBopuin B Bojie U pazbasmiu 10 S00
mi. [Topuuro pactBopa (25 mi) mepenecnu B konoy, coaepxkairyto 25 mia 0.1 M HySO4, ocBetnunm
u gosenu g0 500 mur. OnTHyeckas IIOTHOCTH 3Toro pactBopa mpu | = 1 cm Obuta paBaa 0.415.
Paccunraiite MonspHBIA KOI(DPHUIMEHT MOTJIOMIEHUS M KOJUYECTBO KOo(enHa B PacCTBOPUMOM
Kod(e.

OnTuueckast wiotHocTh Tabnerku KBr amamerpom 7.50 MM u tommuHoi 1.5 MM mpu JuivHe
BonHBl 6.02 MM paBHa 0.722. W3BecTHO, 4YTO KOX(PQUIMEHT TMOTJOUICHNs BeIIeCTBa,
cojaepxarmierocss B TaOJeTke, MpU OSTOW auuHe BOJHBI paBeH 43.21 na/r cm. Paccuwmraiite
CoJIep’KaHue ITOTO BEIIeCTBa B Ta0JeTKe (B MT).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

[IpoOy stunbpomuma, B kotopoi mpemmnonaraercs Hanmmuue cienqoB HOH, CoHsOH u CgHe,
uccnenoBanu Ha MK-cnekrpodoromerpe. Ilomyuens! cienyromue 3HadeHus: npu A = 2.65 mxm D
=0.110; mpu A = 2.75 mxm D = 0.220; ipu A = 14.7 mxm D = 0.008. PaccuuTaiiTe KOHIICHTpAIIIO
npuMeceit, ecii u3BecTHO, 4T0 | = 1 cM, Kgesona = 230 1/M0i1b M, Kyranona = 135 1/Moitb eM, Ko
= 84 1/MOJb CM.

B o0pa3ue nerupoBanHoi cranu maccoil 1.000 r conepxkurcs HekoTopoe konndectBo Mn. Ilocne
okucieHus: Mn 10 MapraHieBoil KUCIOThI U pa3baBiieHus 3Toro pactsopa 10 500 mi B kroBere c |
= 2 cm Obuta momyyeHa BenmmuuHa D = 0.68 pu A = 540 um. OnHOBpemenHoe omnpeaeneHue Mn
TUTPUMETPUYECKH TI0Ka3aJl0, YTO ONTHYECKUH METOJ JaeT 3aBblIICHHbIH pe3ynabTaT. llocie
ceneKTuBHOrO BocctaHoBiaeHus MNO,4 noHoB Obuia mosydeHa BenuunHa D = 0.16 B kioBere ¢ | = 4
cm. KakoBo pgelicTBuTenbHOE cojnepkaHue MN B cramu, eciu MOJSpHBIA KO3 UIUEHT
nortomenus HMnO, = 3000?

B o0pasue nerupoBanHoii cranu maccoil 1.000 r conepxkurcs HekoTopoe konndectBo Mn. Ilocne
okuciieHus: Mn 0 mMapraieBoil KHCIOTHI U pa3daBiieHus 3Toro pactopa 10 500 mi B kroBete ¢ |
= 2 cMm Obuta momyuyeHa BenuunHa D = 0.68 mpu A = 540 um. KakoBo conepxanue Mn B crainm,
ecnm MoJisipHbI  koadduiment normomenus HMNO, = 3000? Kakoit kroBeToill H0KEH
BoCmojb30BaThes uccnenosarens (I = 0.5, 1.0, 2.0, 4.0 cM), 4TOOBI MOJIYYUTh MHHUMAIbHYIO
HOTPEITHOCTD BBIYUCIICHUH?

Ha 3anmcanHOll ¢ NOMOIIbIO CaMOMHCIA Ta30’KUIKOCTHOM XpOMaTorpaMMe HaieHbl MUKH
KOMIIOHEHTOB A u B, Haxopsuiuecs, cOOTBETCTBEHHO, Ha paccTtossHud 5.0 u 7.0 cM OT TOYKH
BBoJa. [Iuk Bo3ayxa ynaneH ot Touku BBojga Ha 1.0 cm. CkopocTh auarpaMMHOW JiIeHTBl 6.0
CM/MUH, 00BEMHAsI CKOPOCTh TIoTOKa 10 CM3/C, JIaBJICHHE Ha BXOJE KOJIOHKM 2 aTM, Ha Beixoje — 1
at™, temreparypa koioHku 100°C, macca HenmoaBmwkHOUM (a3el 60 T, MIOTHOCTH HEMOJBHXKHOM
¢a3zpl 2 r/em®. PaccunTaiite yIEpKUBAEMbIIl 00bEM Ka)KJJ0Or0 KOMIIOHEHTA.

VY enbHbIe yaepKuBaeMble 00beMBI ABYX copOaToB cocTaBisiioT 24.0 u 20.0 MiI/T HENOABYKHOM
da3pl. Paccumtaiite oxumaemoe BpeMs JIIIOMPOBAHUS AJIi KOJOHKH C TOW K€ HEMOJBUKHOU
dazoi, ecnmu Temmeparypa kojgoHku 27°C, naBleHHE BBEpXY KOJIOHKM 2.2 aTM, JaBIICHUE BHH3Y
KosoHKH 1.0 aT™, Macca HeroBHKHOH (a3sl 3.50 r, o60beMHast CKopocTh 3.2 Mil/c.

Ha xomonke nmuHoN 50 cM o0vem yaepxuBanus (Vg) ogHoro mu3 mukoB paBeH 4.80 mu, a ero
mupuHa W coctaBisier 0.80 mut. Paccumraiite: a) 4mClIO TEOPETUUECKUX TAPEIOK KOJIOHKH; O)
BBICOTY, KBUBAJICHTHYIO TEOPETUUECKOM TapesiKe.

Ha kosnonke ¢ 256 TeopeTUYEeCKMMHU TapelkaMHh OObEMBbI yIEP:KUBAHUS JBYX COCEIHHX ITHKOB
paBubl 5.0 1 6.2 M1 COOTBETCTBEHHO. PaccumnTaiite:

a) MUPUHY W KaXJI0TO MMHKA;
0) paspelnieHue TUX MUKOB.

C moMomp0 Ta30KUAKOCTHONH Xpomarorpaduu TpOBENeH aHAIM3 TPOAYKTa Ha COJEpKaHHE
meTmdTIIKeToHa (MOK) 1 Tonyona. B kauecTBe BHYTPEHHEro CTaHAapTa HCIOJIB30BallUd TPET-
oyrun6enzon (bb). KakoBo conepxanue (macc. %) MOK u Tonyona B mpobe, ecnu:

CraHjapTHas cMeCh Hccenenyemoe BemecTBo

Macc.% Bricora nuka Macc.% Bricora nuka
MO3K 0.050 3.20 ? 3.20
Tomyon 0.050 4.70 ? 5.21
bb 0.050 4.20 0.45 411

CMech HOpMaJIBHBIX MapaUHOB pazaeNsiiIn METOJOM refb-GpuibTpauuu. [lonyueHs! cienyromme
CUTHAJIBI IETEKTOPOB:

Coenunenue | Curnan | Bpems ynep:xuBaHusi, MUH
CeH14 44 11.8
CioH2, 50 10.5
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1.

2.

3.

CisHzg 52 94

a) DIIOUPYIOTCS JIM 3TH COCNMHEHHsI B OXHJIAaeMOW mocienoBarenbHOCTU? OOBsACHUTE,
oYeMy.

6) KakoBa mocie1oBaTeIbHOCTh DIIIOMPOBAHUS B YCIOBHSX JKHIKOCTHON XpomaTtorpaduu
C TIpsIMOH 1 oOpaIeHHO dazaMu?

KomniekT 3agau
Cemectp Ne 2

Ornpenenure MIOTHOCTh ITOTOKA YACTHI] B BO3yX€ HA pacCTOSAHUM 50 CM OT TOUEYHOTO
M30TPOITHOTO UCTOYHUKA 204T] aktuBHOCTBIO 2,4 MBK. Uemy paBeH iroenc yactuir 3a 1 9?
ITnotrocTh Bo3ayxa 0,00129 r/cm3.

PaccuunTaiiTe OTHOLIEHHE MOUIHOCTEH MOTJIOMIEHHBIX 7103 B BO3AyXE, CO3JaBaeMbIX (- U -
M3JIy4YEHHEM TOUYEUYHOr0 U30TPONHOIO HCTOYHHKA %Co Ha paccrosinuu 10 cM OT UCTOYHUKA.
Onpenenure 103y, NOTYy4aeMyH Y4aCTKOM KOXH IMpH 00aydeHuH B TeueHue 10 MUH TOYEUHBIM
rcrounnkoM 2>*T1 akruBHOCTBIO 40 MBK, PAaCIIOJIOKEHHOM Ha PACCTOSTHUU 5 CM.

B naGopatopun exeqHEBHO B T€YEHHE 2 4 MPOBOAMUTCS pabdoTa ¢ TOUEYHBIM MCTOYHUKOM Bcs
(137mBa) akTuBHOCTBIO 394 Mbk Ha paccrosauu 30 cm. [Ipu 3TOM B Apyroe Bpemsi UCTOUHHUKHU
MOHM3UPYIOIIETO M3Iy4yeHUs He JKCIUTyaTupyroTcs. Ompenenure: a) JTHEBHYIO J03y, KOTOPYIO
MOJKET TIOJIYYUTh SKCIICPUMEHTATOP, MPH OTCYTCTBUHU 3aIIHUTHI; 0) MHHUMAIBHYIO TOJIIHMHY
3alIUTHOTO SKpaHa U3 CBHHIIA, 00eCIeunBaroIIero 0e30MacHbIe YCIOBUS PabOTHI.

Omnpenenute 103y, KOTOPYIO MOJIy4aT PYKH IKCIEpUMEHTaTopa Impu padore B TeueHwe | 4 Ha
pacctostHuu 20 CcM OT TOYEYHOI'O HM30TPONHOIO MCTOYHMKA, coxaepxkamiero 400 Mbk 90gr (B
pasrosecun ¢ °Y).

Onpenenute MONIHOCTh HSKBUBAJIEHTHOW 103bI (MK3B/4), CO3/1aBa€MOil TOUEHYHBIM H30TPOIHBIM
HCTOYHHKOM °CO aKTHBHOCTBIO 370 MBK B GHOIOrMYECKON TKaHH Ha pacctostHuu 50 cM oT
MCTOYHHKA.

Paccuuraiite ToNIUMHY CBHHIIOBOTO 3KpaHa, 00ecredynBaromero ociaadaeHue IIOTHOCTU MOTOKa
SHEPTrUU raMMa-u3JIy4eHHs] TOUEYHOTO U30TPOMHOTO UCTOUYHHKA %7n B 5000 pas.

Paccuntarh MHHMMAaNbHYIO TOJIIMHY CBUHILIOBOTO 3KpaHa, oOecledyuBaroniero Oe30IacHble
yCIIOBUS PabOTHI C HCTOYHUKOM 134Cs akruBHOCTBIO 4 TBK Ha paccTostHuu 50 CM OT UCTOYHUKA.
Paccuuraiite nmpeaenbHO JOMYCTUMYIO TIJIOTHOCTD MOTOKA OeTa-4acTHIl 52P Ha MMOBEPXHOCTH
OMOJOTUYECKON TKaHU, MPUHUMAS, YTO UX MAKCUMAIIbHBIN po0er B OMOIOTHYeCKOi TKaHU PaBeH
780 Mr/cm2.

Ha paccrosiauu 1,44 M 0T TOU€YHOT'O U30TPOITHOTO UCTOYHHKA B37Cs, akTHBHOCTB KOTOPOT'O paBHA
170 I'bk, pacnosyio;keH CBUHLOBBIA 3KpaH TOJIIMHON 6 cM. OueHUTe MOIIHOCTh YKBUBAJIECHTHON
JI03bI OT TAMMa-H3TydeHus - Cs Ha BHENIHEH (10 OTHOLICHHUIO K HCTOYHHKY) TIOBEPXHOCTH

Kpurepuu oneHuBaHus KOMIETEHIMI (Pe3yIbTATOB):

CucreMa MPOBEPKH MPECTABIICT COOOW MEepPEUYeHb KPUTEPUEB, MO KOTOPBIM OIEHUBACTCS PEIICHUE
3a/1a4¥ U MOCIEAYIoMIas 3aiuTa 3a1a4i. KaxxaoMmy KpUTeprio COOTBETCTBYET MPOIIEHTHOE OTHOIICHUE
OT HOMMHAJILHOT'O KOJIMYECTBA OAJIJIOB 32 3a/1a4y (CM. TaOIHILy).

OuenuBaeMblie 3JIeMEHThI 3HAHNH, YMEHHIi, HABbIKOB IIpouent
1. O3HaKOMJIEHHE C yCIIOBUEM 3a/1aud. B Tom uuncie: 25
— Kparkas 3anuce ycinoBus. 5)
— HMcnone3oBanue (pU3NYECKON CUMBOJIUKH. 5
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— 3anuch eAMHUL U3MepeHus u neperoj ux B CH. 5
— Xopoiee opopmieHue paboTsl, YeTKHE PUCYHKH H YEPTEIKH. 5
— HaxoxeHnue 1 3anmuch HEOOXOAUMBIX TA0JIMYHBIX U TOTIOJIHUTEIIHHBIX JaHHBIX. 5
2. Cocrapienue 1iana penieHus. B Tom uucre: 25
— Ob6ocHoBaHME BBIOOpa GuznUecKuX (HopmMyJ1 11l perieHusl. 10
— PanmoHanbHBIN c1oco0 pereHusl. 10
— 3anuck GopMyIL. 5)
3. OcymecTBienue pemenus. B Tom yucie: 25
— BriBox pacuetHbIx(0it) hopmy(sr). 15
— YMeHue pemuTh 3a1a4y B 00IIeM BU/IE. 10
4. IlpoBepka nMpaBUJILHOCTH pElICHHS 3a1a4u. B Tom uuce: 25
— Beruucnenus. 5
— MareMaTtudecKue onepamuy ¢ eANHAIIAMHA U3MEPEHUST PU3NUSCKUX BEITUIHH. 5
— Kparkoe o0bsiCHEHUE pelIeHus. 5
— OpuruHasbHbII c110co0 peleHus. 5
— AHalu3 MOMY4YEeHHBIX Pe3yIbTaTOB. 5

OnucaHue IMKAJbI OlleHUBAHUS:

3a MOJIHOCTBIO BBHIMIOJIHEHHBIN ATAll PEIICHUs CTYIEHTY Hauucisercss 25% OT HOMHHAIBHON OLEHKU
3aja4d, B MPOTHBHOM Cilydae (dTam peajqn30BaH HE MOJHOCTHIO WIIM COBCEM HE pacCMaTpUBAJICH)
CTYICHTY HAYUCJISFOTCS TIPOIICHTHI TOJIBKO 32 BHIMOJIHEHHBIC MYHKTHI JAHHOTO 3Tara.

Takum 00pa3zom, YTOOBI OIICHUTH PEIICHHUE 33]aul HEOOXOIUMO CIIOKHUThH BCE HAYMCICHHBIE CTYICHTHI
NPOIICHTHI, a 3aTeM TIEPEBECTH MX B OAJLIBI.

MakcumanbHOe KOJIMYECTBO 0alllioB, KOTOPOE MOXKET CTYJACHT MOJYYUTh 3a perneHue 1 3amaun — 6
Oaiia.
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHnanbHbIN UcCIeN0BATENbCKUN SaepHblid yHUBepcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPeXXIeHVIs BBICIIIET0 00pasoBaHs
«Ha1oHaIbHBIV McciIeoBaTe IbCKIN AnepHbI yHuBepcuTeT « MUDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKHU U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepuble pusnka M TEXHOJIOTHID)
OO6pa3oBarenpHas

«Paauo3K0JI0TMsl U paIHANMOHHAA 0€30I1ACHOCTh)
nporpamma
Hucuunnmna NHCTpyMeHTaIbHBIE METOBI PAIMOIKOJIOTUU U PAJUALIMOHHON

0€30I1aCHOCTH

BaaaHne JAJIS MPOBCACHUSA JeJI0BOH UI'PbI

MOHUTOPUHI PAJJUAIIMOHHOM OBCTAHOBKH
HA PAIMOAKTUBHO 3ATI'PA3HEHHOU TEPPUTOPUU

TpeHHMHT ¢ HCIOJIL30BAHNEM NPUHIMNOB copeBHoBanuii AtomSKills
10 KoMneTeHUuM «PagnanmoHHbIi KOHTPOJIb (Jo3umMerpucr)»

s MOATOTOBKYU K JIEJIOBOM UTPE HUCHOJIB3YIOTCS METOIMYECKHE yKa3aHUs K MPOBEICHUIO JEIO0BOM
urpel «MOHUTOPUHT pATUAIMOHHOW OOCTAaHOBKM Ha PAJMOAKTUBHO 3arpsA3HEHHON TEPPUTOPHUM
nucturnHe «MHCTpyMeHTaIbHbIE METOIbI aHAJIM3a PATMOIKOIOTHH U PaIualliOHHON 0€301MacHOCTH
(coctaButens YnamnoBa A.A., MenbpHukoBa T.B., Momor O.A.), yTBepXKICHHbIE Ha 3acelaHUU
oTneneHus aaepHoi ¢pusuku u texnonoru (O) (mpotokosa Ne OT «__ » 202 _r1.)

Onucanue unyuoenma
IIponsonuia aBapusi TPaHCIOPTHOI'O CPEICTBA, MEPEBO3UBIIETO MCTOYHMK HOHU3HUPYIOLIETO
U3JIyYEHHUs C PaJUOHYKIINUIOM %Sr. B xome aBapUMHBIX MEPONPUITUNA KOHTEHHEP C UICTOYHUKOM ObLI
U30JIUPOBAH U NepeMelleH Ha CIIeUIPeNpusTHE 11 TOCIeayIoel nepepaboTKU U 3aXOpOHEHHE.
3aoanue
[IpoBectu paguanmoHHOE 00CIEJOBaHUE TEPPUTOPUHU B MECTE TPAHCIIOPTHOTO IPOUCIIECTBUS
3aoauu
1. TIpoBeputs paboTocmocoOHOCTH no3umerpa-paanomerpa MKC-151 «Caerupb»
2.0npenenuTh MECTOIOJIOKEHHE 00CIIeYeMOro y4acTKa, IPOBECTH €T0 OTPaXKACHUE
3.IIpoBecTr n3MepeHne paarnamoHHOro (hoHa Ha 0OCTIeyeMOi TepPUTOPHA

4. Jloxanu30BaTh HCTOUYHHK pPaaAOaKTUBHOCTH, YCTAHOBUB KOOPJAUHATHI HCHTPA «IISATHA»
PaaAOaAKTHUBHOI'O 3arpsA3HCHUSA
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5.1IpoBectu oTOOpP MPOO MOYBKI U OMPEAETUTH MOBEPXHOCTHYIO INIOTHOCTh PaIlOAKTUBHOTO
3arpsi3HEHUS

KpuTepum onieHHBaHNSI KOMIETEHIUI (Pe3VIbTATOB):

[Ipy BBIMONHEHUH KAXKIOW 3ala4dl  HEOOXOJUMO CJIEJI0BaTh COOTBETCTBYIONIEH HHCTPYKIIHH.
Kpurepuu a1 onleHnBaHMs Ka4yeCTBA BBIIIOJHEHHUS 3a7]a41 IPUBOJSATCS B KOHIIE KaX /101 HHCTPYKIUH.

OnucaHue MKAJbI OlleHUBAHHS:

MakcumanbHOe KOJIMYECTBO 0a/LIOB, KOTOPOE MOXKET CTYJCHT MOJYYHTh 3a BBHIIIOJIHECHHE 33JaHUil B
nenoBoit urpe — 30 6amioB, MUHIMabHOE — 17 Oaios.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BaTENbCKUN A1epHbId YHUBEpCUTET «MU D)

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTHKM —
drmman demeparbHOrO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJTEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «SnepHble GU3NKa H TEXHOJIOTHN»
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza HHCcTpyMeHTaIbHbIE METO/IbI PAIUOIKOJIOTUU U PaIUallMOHHON

0€e30I1aCHOCTH

JlabopaTopHbie padoThI

a)  JlaGopaTopHbIE 3aHATHUS 110 JUCHHUILIMHE «MHCTpyMEHTaIBHBIE METOIBI AHAIN32 PAIHOIKOIOTHH
U pajuallMOHHONW 0€30MacCHOCTHY UMEIOT 1IeJIb 3aKPENUTh TEOPETUUECKUI MaTeprai, MOJy4YeHHbIH Ha
JEeKIMIX, a TaKXKe JaTh IPAKTUYECKHE HAaBBIKM IMPUMEHEHMs IOJIYyYEHHBIX 3HaHMA B 001acTH
WHCTPYMEHTAJIBLHBIX METOOB aHAIIN3a PAJAMOIKOJIOTHH U PAJHAIMOHHON OE30MaCHOCTH.

[Tpu BeINONIHEHNH 1a00PATOPHBIX pabOT UCIIOIB3YETCs CIeAYIOIas JINTepaTypa:

1.  Meroauueckue yka3aHus K J1IaODOpaTOpHOMY HPAaKTUKyMy «MHCTpyMEHTaJlbHbIE METO/bI
aHaJM3a PaJIMO’KOJIOTUU U paAHaIlMoOHHON O6e3omacHocTH» (coctaButens MenpHukoBa T.B., Ynanosa
A.A., Tlonsakosa JLIL.), yrBepkaeHHbIE HA 3aceJaHUM OTAEICHUS aepHON Gu3uku u texHonoruit (O)
(mpotokoin Ne OT «___ » 202 _r1.).

2.  MenbuaukoBa T.B. JlabopaTtopHbIi MPakTHKYM 1O Kypcy «MHCTpyMeHTalIbHbIE METO/Ib aHAIN3A
PaIMOdKOJIOTHH U paguaiimoHHoM 6e3omacHoctu». Yacts I. — Mocksa: HUAY MUDU, 2020. — ... c.

Kaxnas maGoparopHasi paboTa BBINOJIHSAETCS B TeUeHHE 4 4acoB, tabopaTtopHbie pabotel Ne 4-5 — 8
4acoB

Criucok nabopaTopHbIX paboT:

ﬂa6opaTopHa;1 pa60Ta Ne 1. OnpeneneHI/Ie (I)I/I3I/IKO'XI/IMI/I‘leCKI/IX MokKazaTesei MOBCPXHOCTHBIX BOJ U
IMMOYBbI, NPECAMICCTBYIOIICEC U3MCPCHUIO COACPKAHUA B HUX PAAUOHYKINIOB.

JlaGopaTtopnast pabota Ne 2. PanuanrionHast O4MCTKa CTOYHBIX BOJ OT OPraHUYECKUX BEIIECTB
JlaboparopHas pabota Ne 3. OnpeneneHue MOTIOMEHHOW A03bI OT IEKTPOHHBIX MyYKOB YCKOPHUTENS
YBJIP-10-10-40 na ocroBe monmumMepHbix wiéHok CO I () P-5/50 u CO I (3) - 1/10
Jlabopatopnast pa6ota Ne 4. M3yuenne paauaiiOHHO-XUMHYECKON YCTONYMBOCTH HEKOHIUIIMOHHOTO
MECTHUIMIHOTO mpenapara «[ excaxiopan gycT»

Jlaboparopnas pabora Ne 5. M3ydeHue nelcTBUS MOHU3HMPYIOIIETO M3IYYEHHs] Ha POCT U Pa3BUTHE
pacTeHus IPH MPEIIOCEBHOM OOJIyU€HUH €r0 CEeMSH

JlaGopatopHas pabota Ne 6. I3mepeHne paJloakTUBHOCTH C MTOMOIIBIO cUeTYHKOB | eiirepa-Miosepa
JlaGopatopHas pabota Ne 7. I3mepeHue IOTHOCTH OTOKA - U (-4aCTHI] B T0YBE

Kpurepuu oneHuBaHus KOMIETeHIMI (pe3yJbLTaTOB):

— TPaBUJIBHOCTh PAaCUETOB;
— TPaMOTHBIA U apryMEHTUPOBAHHBII BBIBOJ 110 paboTe;
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— YpOBEHb MIOHMMaHUSI OCHOBHBIX TEPMHHOB DU3HYECKON XUMUH,
— odopmiieHHEe Ta00PaTOPHBIX KYPHAJIOB;

— TpaBUJIbHBIE OTBETHl HAa KOHTPOJIbHBIE BOIPOCHI K pabore (ycremrHas 3amura paboThl Mepen
IpernojaBaTesieM).

Onucanue NKAJIbI OLIEHUBAHUS ;

OHGHI/IBaHI/Ie J'Ia60paTOpHBIX pa60T IIPOBOAUTCS IO IIPUHIUITY «3a4YTCHO» / «He 3a4TEHO.

JlaboparopHass paboTa cuuTaeTcsl MPUHATON (OIIEHKA «3a4YT€HO») MPHU YCIOBUU BBIIOJIHEHHUS BCEX
HEOOXOJUMBIX M3MEPEHUN M pacueToB, a TAKXKE YCIIEIIHOM IPOXOXKIECHUU IPOLELYpPhl 3aLIUThI
(OTBETHI Ha MPEIOKEHHBIE BOIIPOCHI).
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINA
®EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHHE BBICLIEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BATENbCKUN a1epHbId YHUBEpcUTET «MUDI»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demeparbHOrO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«HaryoHasIbHbIN MccTIeoBaTeIbCKUI SaepHbIN yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

OTAEJIEHUE AJAEPHOU ®U3UKU U TEXHOJIOT UM

Hanpasnenune 14.04.02 «SnepHble GuU3NKa H TEXHOJIOTHN»
O6pa3zoBarenbHas

«PaagnodkoJiorusi 1 paguanMoOHHAasA 0€30MACHOCTb)
nporpamMma
Jucuumninza HHCcTpyMeHTaIbHbIE METO/IbI PAIUOIKOJIOTUU U PaIUallMOHHON

0€e30I1aCHOCTH

Jloknaabl

a) Bo BTopom cemecTpe CTYACHTHI TOJKHBI MOATOTOBUTH JOKIIAAbI C MPE3CHTAIUEH.
CIcox TeM ISl TOKJIAI0B:

0O 1N DN K WK —

. Ilpumenenne AA 11 onpeneneHus NpuMecel B YUCTBIX BELIECTBAX;

. [Ipumenenne AA B KpUMHHAIHCTUKE U CyJIeOHOI MeIUIINHE;

. [lpumenenne AA i onpenieneHus cie0BbIX IPUMeced B METEOPUTAX U JIYHHBIX [TOPOJIAX;
. [lpumenenne AA niis onpeziesieHus CIEOBBIX PUMECEH B BOJIE U BOJHBIX pacTBOPaXx;

. [lpumenenne AA juis onpenieneHus 3arpsi3HEHUs IOYBBI;

. [lpumenenne AA nis aHanu3a KpoBU;

. IIpumenenne AA niis1 onpeneneHus CIeJ0BbIX IPUMECEH B 3€MHBIX TOPHBIX ITOPOJAX;

. [Ipumenenne AA B apXeoJIOTHH.

Kputepuu onieHuBanug koMnereHumi (pe3yjabTaToB):

ConeprkaHue TEMbI TOJIKHO ObITh IOJTHOCTBIO PACKPBITO;

YPOBEHb IOHMMaHUsI OCHOBHBIX TEPMUHOB MHCTpyMEHTaIbHBIE METOABI AHAIN3a PAIHUOIKOIOTHH
U paJMalliOHHON O€3011aCHOCTH;

YMeHue aHanu3upoBaTh CUTYallMI0O U yMEeHHE padoTaTh ¢ MHGopMalueil, B TOM YUCIIE YMEHHE
3aTpeboBaTh AOMOJHUTENIBbHYI0 HHPOPMAIUIO, HEOOXOAUMYIO U1l YTOUHEHHS CUTYAalluH;
[IpaBunbpHOE OopMIiIeHHE PpabOTHI;

Crnaua npakTHueckoil paboThl B yCTAaHOBJICHHbBIE CPOKH.

CopaeprxaHne npe3eHTalu;

[Tonaua marepuana npoeKTa — Npe3eHTALNY;

I'padmueckas nHpopManus;

['paduueckuit n1u3aiis;

O} PexTUBHOCTh MPUMEHEHHUS MTPE3EHTAINH B yUeOHOM Ipoliecce.

B)OHHCﬂHHe HIKaJbl OLICHUBAHUA:
OI_ICHI/IBE[HI/IC JOKJIAOB IMIPOBOJUTCA 1O MPUHIUITY «3a4YTCHO» / «HE 3a4TCHOY.
I[OKJ'IE[,Z[ CUHUTACTCA NMPUHATBIM (OI_[CHI(a ((32[‘-ITCHO))) IIpH YCJIOBHUU BBIITIOJIHCHUA BCEX HCO6XO,Z[I/IMBIX

KPUTEpPUEB OLICHWBAHUS KOMIIETEHIIMM, a TaKK€ YCHEHNIHOM NPOXOXKICHHH NPOLEAYpbl 3aIUThI
(OTBeTHI Ha MPEATIOKEHHBIE BOIPOCHI).
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