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OAOBPEHO HTC UHT3JI
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OCHOBbI MACC-CIIEKTPOMETPUN

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

B ywyeOHOM Kypce wu3yuaroTcsi (IU3MYECKHE OCHOBBI, JIeXKallde B OCHOBE Macc-

CIICKTPOMETPHUICCKOI'0O METOZIa aHAJIN3a.

1. IEJIN U 3ATAYA OCBOEHHMSI YYEFHOM JTUCHUILJIAHBI

HGJ'ISIMI/I OCBOCHU yqe6H0ﬁ JUCILHMITIIINHBI ABJIAIOTCS. 3HAKOMCTBO C OCHOBHBIMH BHUJaMH MacCC-
AHAJIN3aTOPOB HOHOB M YCBOCHHUEC (1)I/IBI/I‘ICCKI/IX OCHOB HX pa60TI)I, 3HAKOMCTBO C OCHOBHBIMH
crocodbamu JACTCKTUPOBAHUA HMOHOB, IOJYYCHHUSA HABBIKOB IMPOBCACHUA MACC-CIICKTPOMCETPHYCCKOI'O
aHaJIn3a BCIICCTB.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

W3ydenune naHHON MUCHUIUIMHBI MPEALIECTBYET HAyUYHO-UCCIIEI0BATEIbCKON MPAKTHKE, LIETbIO
KOTOpOH SBISIETCS MNPOpabdOTKAa TEOPETHYECKUX BOMPOCOB B paMKax BbIOpaHHOTO PO
MOJITOTOBKH, YYacTUE B HAYYHBIX MCCIIEIOBAHMAX, IIKOJAX, CEMUHApaX M KOH(PEPEHIHSIX, OBIAJCHIE
MIPOU3BOJICTBEHHBIMA HABBIKAMH W TIEPEIOBBIMH METOJaMH TI0 CIIEHHUAIBHOCTH, TNPHOOpETeHHE
MPAaKTHYECKOTO OIBITA M HABBIKOB HAYYHOH M MPOW3BOJICTBEHHON pabOTHI. [ ycremHoro ocBoeHus

JTUCIUTIIMHB HEOOXOJMM TPEANISCTBYIOMUNA MaTeMaTHYeCKUH W

BKJ'IIO‘laIOH_II/Iﬁ caeayromue TIMCHUILTIMHBI: MATCMATHKa, (1)I/IBI/IK3, XHUMMU.

eCTCCTBeHHOHay‘lHBII;'I OUKII,

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu

3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabHoctu (3I11)

VYyacTtue B IpoOBeICHUH
TEOPETUYECKUX
HCCIICJOBAHMUIA,
HOCTPOCHUU
(bu3NIeCKuX,
MaTeMaTU4YeCKUX U
KOMITBIOTEPHBIX
MoJiesiel U3y4aeMbIX

O0BbeKT nIn
00J1aCThH 3HAHUSA

IIpupoaHbie u
COLIMAJIbHBIC SIBJICHUS
U IIPOLIECCHI

Kon n naumenoBanue
npogdeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHaTBLHBIN
cranaaprt-IIC, ananus
OIIbITA)

Hay‘IHO—I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ

[TIK-2 [1] - Criocoben
BBIOUpATh U IPUMEHSITh
Heo0xoumMoe
obopyioBaHue,
WHCTPYMEHTBI U METOIBI
UCCIIETOBaHUM JIs
perieHus 3aaad B
n30paHHON TpeIMETHON

Koa n naumenoBanue
HHIMKATOPA
AOCTHKEHUSI
npodeccuoHaIbLHOM
KOMIIeTEeHI[UH

3-11K-2[1] - 3nats
COBPEMEHHOE
o0opyioBaHue,
MHCTPYMEHTBI U
METO/IbI UCCIETOBAHUI
JUISL peLIeHus 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00JIacTH. ;




MPOLECCOB U SIBJICHUI,
B IPOBCACHUU
AHAJIMTUYECKUX
HUCCIIEJOBAaHUN B
MpeIMETHOM 00IacTH
0 MPOPHITIO
ClIeLIMaIN3aALUU

VYyacTue B IpoBeICHUN
TEOPETUUECKUX
HCCIEIOBAHNH,
IIOCTPOECHUHU
(buzmIecKux,
MaTEMaTHYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUU
AQHAIUTUYECKUX
HCCIIE0BAaHUN B
MpeAMETHOM 00IacTH
1o npouIIto
crenuanu3auuu

Br160op MeTo10B 1
MOJIXOJIOB K PEIICHHIO

IIpupoaHbie n
COLMAJIbHBIC SABJICHUS
Y IIPOLIECCHI

Monenu, METOBI U

cpeicTBa

o0OJactu

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 40.044

I1K-3.2 [1] - Crmocoben
MPUMEHSITh METOIbI
MaTeMaTU4ECKON 1
TEOPETUYECKON (PU3HUKH,
METO/IBI
MaTeMaTH4eCKOro U
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
MPOIIECCOB B 00JIaCTH
(bU3UKY KHHETHYECKUX
SIBJICHUI

OcHosanue:
[TpodeccrnonanbHbIit
craugapt: 40.011,
40.044, 40.104

[1K-4 [1] - Criocoben
KPUTHYECKH OIICHUBATh

V-IIK-2[1] - YmeTh
KPUTHYECKH
OIICHUBATh, BEIOUPATH
obopyoBaHus,
WHCTPYMEHTOB U
METOJI0B UCCIEOBaHUN
B U30paHHOMI
MpeAMETHOM 00JIacTH |
B-TIK-2[1] - Bnanets
HaBBIKAMH BBIOOpA U
MIPUMEHEHUS
obopyoBaHue,
WHCTPYMEHTHI U
METOABI UCCIIETOBAHNN
JUTSL peLeHus 3a/1a4 B
n30paHHON
MpeIMETHOM 00JIacTH.
3-T11K-3.2[1] - 3nath
METO/bI
MaTeMaTUYECKON U
TEOPETUYECKOMN
(bU3UKH, METOBI
MaTeMaTUYeCKOro u
KOMITHIOTEPHOTO
MOJEJIIMPOBAHUS
MPOIIECCOB B 00JIACTH
(U3UKY KHHETHYECKHUX
SIBJICHHIA,

V-IIK-3.2[1] - Y™meTb
MIPUMEHSATH METOJIbI
MaTeMaTHYECKOU U
TEOPETUYECKOMN
(U3HUKHU, METO/IBI
MaTeMaTU4eCKOro U
KOMITBIOTEPHOTO
MOJICIMPOBAHUS
MIPOLIECCOB B 00JIACTU
(U3HKY KHHETHYECKUX
SIBJICHUI;

B-TIK-3.2[1] - BnageTs
MeTOoAaMu
MaTeMaTHYECKON U
TEOPETUYECKON
(bu3HUKM, METOTaMU
MaTeMaTHU4eCKOro U
KOMITHIOTEPHOTO
MOJEIUPOBAHUS
MPOIIECCOB B 00JIACTH
(U3UKY KHHETHYECKUX
SIBJICHUI

3-1IK-4[1] - 3nath
OCHOBHBIC METOJMKHU U




IIOCTaBJICHHOMN
Hay4HOU MpoOeMsl,
¢bopmynaHrpoBKa
MaTeMaTHYECKOU
MO/IETIH SIBJIEHUS,
AHAIUTUYECKUE U
YHCJIEHHBIE PacUeThl

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

(byHIaMEHTABHBIX U
MIPUKIIATHBIX
UCCJIEOBAHUM U
pa3paboToK B
00J1aCTH MaTeMaTHKH,
(GU3HUKYN U JpYyTUX
€CTECTBEHHBIX U
COIIMANIBHO -
HKOHOMHYECKUX HayK
1o MpouIIsAM
[IPEAMETHOU
NEeSITETTHHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHUSIX, &
TaKxe B cepax
HAYKOEMKOTO
IIPOM3BOJICTBA,
yIpaBJICHUS U
OusHeca

MNPUMCHACMBIC MCTOINKHU
1 METOABI UCCIICAOBAHUA

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 40.044,
40.104

METO/IbI HCCTICTIOBAHUS
B cepe cBoeit
npodeccrnoHanbHOM
JESATCIIEHOCTH
V-TIK-4[1] - Y™meTh
aHAJIM3UPOBATH H
KPUTUYECKH OIEHUBATh
MIPUMEHSIEMbIE
METOJIUKH U METO/IBI
WCCIICIOBAHMSL.;
B-TIK-4[1] - Bnanets
HaBBIKAMH BBIOOpA U
KPUTHUYECKON OLICHKH
MIPUMEHIICMBIX
METOJIMK U METOJIOB
uccnenoBanus B chepe
CBOEH
npo¢eCCuOHAITBHON
JeSITeIbHOCTH

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUEC

3amaun BocniuTaHus (KOx)

Co3naHue yciaoBuUi,

o0ecnieunBaroImux, GOpMUPOBAHNE
YyBCTBA JIMYHON OTBETCTBEHHOCTH 32
HAy4YHO-TEXHOJIOIMYECKOE pa3BUTHE
Poccun, 3a pe3yabTarhl HCCIIEIOBAHUI

BocnurarensHBIN ITOTEHITHAI
JIMCLIUILIMH

1. Ucnonp3oBanue
BOCIIUTATEILHOIO IIOTCHIINANA
JTUCIHUTIINH TTPO(EeCCHOHATEHOTO
MoayJIst Uit popMHUpOBaHUS
YyBCTBa JIMYHOU

u ux nocaeacteus (B17)

OTBETCTBEHHOCTH 3a JOCTIKCHHUE
nunepcrBa  Poccuu B Beaymmx
HAay4YHO-TEXHUYECKUX CEKTOpPaxX U
dbyHIaMEHTATBHBIX
HCCIICI0BAHUSAX,
00€eCIIEYNBAIOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
oOyueHusi, 00CyKACHUS
COLMAJIbHOW U MPAKTUYECKOU
3HAYUMOCTH PE3YJIHTATOB
Hay4HbBIX UCCJIEIOBAHUN U
TEXHOJIOTHYECKUX Pa3padOToK.

2 .Wcnonw3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANA
JTUCIUILIAH TPO(HeCCUOHATEHOTO
MoayJIst Juist pOpMHUpOBaHUS
COLIMAIbHOM OTBETCTBEHHOCTH
YYEHOTO 32 PE3yJIbTAThI
HUCCIICIOBAHUN M X IIOCICICTBHUS,
Pa3BUTHS UCCIIEIOBATEIHCKUX
Ka4yeCTB MMOCPEICTBOM




[Ipodeccuonanshoe
BOCITUTAHUC

[Ipodeccuonansuoe
BOCITUTAHUE

Coznanue ycnoBui,
o0ecrneunBaromux, opMUPOBaHUE
HAYYHOT'O MUPOBO33PEHHMS, KyJIbTYPHI
IMMOUCKAa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHYECKOT'O OTHOIICHUS K
UCCIIEI0BAaHUSIM JDKEHAYYHOTO TOJIKA
(B19)

Co3pnaHue ycnoBuii,
obecrieunBarOImuX, OPMHUPOBAHNE

BBITIOJTHEHHSI Y4eOHO-
HUCCIIEI0BATEILCKUX 3aJIaHu M,
OPUEHTHUPOBAHHBIX HA U3YUYEHUE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTUYECKUM aHAn3
myOauKanuii B
npodeccnoHanbHOM 001acTH,
BOBJICUCHUS B PEATbHBIC
MEXIUCHUIIITMHAPHBIE HAYYHO-
HCCIIEIOBATENbCKHUE TPOEKTHI.
1.Mcnons3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JTUCIUILIAH/TIpakTHK «Hay4Ho-
uccaeaoBarenbekas padboTay,
«IIpoexTHas mpaKkTUKay,
«HayuHb1i1 cemunap» 1UIs:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB H
CIOCOOOB HAYYHOT'O TTO3HAHUS
MHUpa, pa3BUTHUS
HCCIIEA0BATENIbCKUX KaYeCTB
CTYJEHTOB [TOCPEACTBOM UX
BOBJICUCHUS B
UCCIIEIOBATENCKHUE TPOEKTHI 110
001acTAM HayYHBIX
uccnenoanuil. 2.Mcrnons3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
qucuumuind "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KOMMYyHuKanuu'", "BBeaenue B
cnernuaibHoCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblil cemunap" jis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSLINE Hay4YHbIE
HCCIIEA0BAHMS OT JHKEHAYUYHBIX
MIOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTaMH 3aHITHHA U
peryssipHbIX Oecen;

- (opmupoOBaHUST KPUTHUUYECKOTO
MBIIICHUS], YMEHUS
paccMaTpuBaTh pa3IuYHbIC
HCCIIEA0BAHUS C DKCIIEPTHOU
MO3UIUH TOCPEICTBOM
00CYXJIEHUS CO CTyIEHTaMHU
COBPEMEHHBIX MCCIIEOBAHUM,
HCTOPUYECKHUX MPEAIOCHUIOK
MOSIBJICHUS TE€X UM UHBIX
OTKPBITUHA U TEOPHM.
1.Mcnons3oBanue
BOCIUTATEIBHOIO MOTEHIIMAJIA




[IpodeccronansHOE
BOCIIUTAHHE

TBOPUYECKOTO
WH)XEHEPHOT0/TIPOECCUOHATBHOTO
MBIIICHHSI, HABBIKOB OpraHU3allu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

Co3znanue yciaoBuid,
obecrneunBaronx, GOpMUPOBAHUE

OTBCTCTBCHHOCTH U AKKYPATHOCTH B

pa60Te C OIIaCHBIMH BC€IICCTBAMH U

pu TpeOOBaHUSAX K HOPMaM BBICOKOTO

Kkyacca yucToThl (B35)

JUCLHUIUTMH TPOQeCcCHOHATBLHOTO
MOJIYJISL sl pa3BUTHSI HABBIKOB
KOMMYHHKAIUH, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHUS], CTPEMIICHUS
ClIeZIOBaTh B MPO(eCCHOHATEHON
JIeSITEIIbBHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTeP
TPYJIOBOH JESATEIBHOCTH U
HEeCTy>KeOHOTO TTOBEACHHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHns Yyepe3 MOAr0TOBKY
IPYMIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUi, pelieHne
KEWCOB, MPOXO0XK/IEHUE MPAKTUK U
noarotosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANIA
JUCLUIUIMH TPOQeCcCHOHATBLHOIO
MOAYJIS JUIsl: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJUJIEKTHBU3MA B X0J1€
COBMECTHOT'O PELICHMSI KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX
3a]1a4, a TaKXKe IyTeM
MOJIKPEIUIEHUE pallMOHAIbHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJICVCTBUS B IPOEKTHOMN
JIEATEIBHOCTH SMOLIMOHATIbHBIM
3¢ pexToM ycrenrHoro
B3aMMOJEICTBHS, OLIYIICHUEM
pocTa o6mieit 3ppekTuBHOCTH
IIPYU PacpeeIIEHNN IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHWJIBHBIMH KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMH CBOMCTBAaMU
YJIEHOB MPOEKTHOW I'PYIIIIBI.
1.Mcnone3oBanue
BOCIIUTATEIHHOIO MOTEHIIHANA
NpO(UIBHBIX IUCHUIUINH
«BBenenue B cieinanbHOCTbY,
«BBeneHne B TEXHUKY
(U3NYECKOro SKCIIEPUMEHTAY,
«M3mepeHns B MUKpO- 1
HaHORJIEKTPOHHKE,
«MHpOopMaLMOHHBIE TEXHOJIOTHU
B (PM3NYECKUX UCCIIEIOBAHUSIXY,
«OKcnepuMeHTanbHas yaeOHo-
uccieioBaTenbCcKas padboTay JUIs:
- (opMupoBaHUsl HABBIKOB




0€3yCIOBHOTO BHITIOJTHEHHSI BCEX
HOpM 0€3011acHOCTH Ha paboueM
MeCTe, COOIIOICHUHN Mep
MPEIOCTOPOKHOCTH TIPH
BBITOJIHEHUH UCCIIE0BATENBCKUX
Y TIPOM3BOJICTBEHHBIX 32144 C
OIaCHBIMH BEILIECTBAMU U Ha
o0opyTI0BaHUA
MOJIYTIPOBOTHUKOBOM
MIPOMBIIIJIEHHOCTH, @ TAKXKE B
MIOMEIICHUAX C BBICOKMM KIJIAaCCOM
YHCTOTHI TOCPEICTBOM
NIPUBJICUEHUS ICHCTBYIOMINX
CTICTIHAIACTOB
MOJIYTIPOBOTHUKOBOM
MPOMBIIIICHHOCTH K pean3ainuu
yU€OHBIX AUCIUILIUH U
COIIPOBOKACHUIO IPOBOTUMBIX Y
CTYACHTOB IIPAKTUYECKUX paboT B
ATHX OpraHU3aIHsiX, Yepes3
BBINOJIHEHUE CTYICHTaMHU
MPaKTUIECKUX U Ja00paTOPHBIX
paboT, B TOM 4yHCIE C
MCTIOJIb30BAaHUEM COBPEMEHHBIX
CAIIPoB 1 MonenupoBaHus
KOMITOHEHTHOM 0a3bl
3JIEKTPOHUKH, U3MEPUTEIBHOTO U
TEXHOJIOTUIECKOTO
obopyoBaHus Ha Kadeapax,
nabopaTopusiX U IEHTpax
HWHT3JI; 2. Ucnons3oBaHue
BOCIIUTATEIHLHOTO TIOTEHIINANA
IpOGUIBHBIX TUCIUIUIMH
«CnennpakTukyM 1o pusuke
HaHocucTeM», «CIIeHPaKTUKYM
M0 HAHOTEXHOJIOTHSIM),
«CrenuanbHbIi MPAKTUKYM T10
(U3HKEe HAHOCUCTEM,
«CoBpeMeHHbIe TPOOIEMBI
(U3MKN KOHJICHCUPOBAHHBIX CPET
(cmiericeMuHap)»,
«IKCTIEPUMEHTAIbHBIE METO/IbI
UCCIIETOBaHMsI HAHOCTPYKTYP
(cnericemuHap)», 1is: -
dbopMupoBaHus
poQeCCHOHAIBHON
KOMMYHHKAIIUU B HAYYHOH Cpee;
- (hopMupoBaHHS
Pa3HOCTOPOHHETO MBILUICHUS U
TPEHUPOBKU T'OTOBHOCTH K paboTe
B IpoeccnoHanbHO 1
COLIMAJIBHOM cpeaax




IIOJIYITPOBOXHUKOBOM
MPOMBIIICHHOCTH -
(dbopMHpOBaHUS YMEHUI
OCYIIECTBIISITH CAMOAHAIN3,
OCMBICIMBATh COOCTBEHHBIE
npo¢eCCHOHAIbHBIE U
JIMYHOCTHBIE BO3MOXKHOCTH JIJISt
CaMOpa3BUTHS U
camMo00pa30BaHUsl, B LENAX
MIOCTOSIHHOTO COOTBETCTBHUS
TpeOoBaHUAM K 3(pPEKTUBHBIM U
MIPOrPECCUBHBIM CIIELUATHCTOM
JUIs pa3paboTOK HOBBIX
MaTepuaioB U YCTPOUCTB MO
HaNpaBJICHUSAM, CBA3aHHBIM C
CBY 51eKkTpOoHUKON, MUKPO- U
HAHOIIPOLIECCOPAMH,
ONITUYECKUMHU MOAYJIATOPAMH U
IPUMEHEHHEM HOBBIX
MaTepUajIoB B HAHODJIEKTPOHHBIX
KOMIIOHEHTax yepes
OpTaHU3AIHIIO MPAKTHKYMOB B
OpraHu3aIMsIX Mo pa3paboTke u
IIPOU3BOJICTBY
MOJIYTIPOBOIHUKOBBIX U3/IENUH,
UCIIOJIb30BaHUE METOIOB
KOJIJIEKTUBHBIX (hOpM
IM03HABATEIILHOM JCSITCIIFHOCTH,
POJIEBBIX 3aJJaHUN, KOMAHIHOTO
BBITIOJIHEHHSI YI€OHBIX 3aJaHAN U
3alIUTy UX PE3yJIbTaTOB.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCITATIINHBI

Paznensl yueOHOM TUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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[1K-4,
B-
[1K-4

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJIbHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U

(wm) PK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

Oo6o03na | [losiHOe HaMMeHOBaHME

YyeHue

3n 3ananue (3a1a4a)

€) DK3aMeH

KII KypcoBoii nmpoekT

KAJIEHJIAPHBIN IIIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U qac. , yac. yac.
7 Cemecmp 32 32 0

1-8 Yacrs 1 32 16 0

1 BBenenue Bcero ayutopHbIx 4acoB
Hcropus pa3BUTHSA MacC-CIEKTPOMETPUIECKOTO METOAA 4 |2 [0
aHanu3a. OCHOBHBIC HAMPABJICHUS M 3TaIlbl Pa3BUTUS MacC- Omiaiig
CIIEKTPOMETPUH 0 |0 | 0

2 du3uvYecKue OCHOBbBI pa3/iejieHue HOHOB. Bcero ayutopHbIx 4acoB
[Tpuniun paboThl Macc-CIIEKTPAIbHBIX YCTPOHCTB. 4 |2 [0
Pazpendroniye cBoicTBa 3JIEKTPUUECKUX U MAarHUTHBIX Nosie. | Onmaiin




CrpyKTypHas cxema Macc-CEKTpOMeTpa. DJIEMEHTBI Macc-
CIIEKTPOMETPOB U UX Ha3HaueHUe. XapaKTepUCTUKU Macc-
crieKTpoMeTpoB. IIpuHIun Macc-cneKTpoMeTpHYECKOTo
aHaIu3a.

MeToabl HOHU3AUMU M HCTOYHUKH MOHOB.

[Tonyuyenue u popmMupoBaHrue HOHHBIX My4KOB. Cr1OCOOBI
noyty4eHusi MOHOB. TpeboBaHusl, IPEIbABISIEMbIE K HOHHBIM
ncTOYHMKaM. OCHOBHBIE XapaKTEPUCTUKH HCTOYHUKOB.
HcTOYHMKY HOHOB € 3JIEKTPOHHBIM yJ1apoM. MexaHn3m
nonuzauuu. [Ipunnun @panka-Kongona. dusnueckue
MPOLECCHI, TPOTEKAOIIME B HOHHBIX HCTOYHHUKAX C
3NEKTPOHHBIM yaapoM. @opMupoBaHUE NOHHBIX TyYKOB.
KoHcTpykiny nCTOYHUKOB. JIOCTOMHCTBA U HEAOCTATKHU.
[IpuMeHeHne HCTOYHUKOB € AJIEKTPOHHBIM yIapOM.
Hepaspymaromnue metonst nonnzanuu: ESI, APCHI, APPHI,
MALDI, SALDI.

Bcero ayiuTopHbIX 4acoB

4 |2 |0
OmnJtaiia
0 0 0

MarHuTHble aHATU3ATOPHI HOHHBIX MYYKOB.

Pa3nenenrie MOHOB B MAarHUTHBIX MOJIAX. THUITBI MATHUTHBIX
aHaJn3aTopoB. AHann3aTopsl co 180-rpasyCHBIM OTKIIOHEHHEM
MOHHBIX ITyYKOB, CEKTOPHBIE aHAJIN3aTOPhl. AHATU3ATOPHI C
OpPTOIrOHAJIbHBIM U HCOPTOTrOHAJIbLHBIM BXOJ0OM MOHHBIX ITYYKOB
Y IPSAMOJIMHEWHBIMH IPaHULIaMU. AHAIIU3aTOPHI C
KPUBOJIMHEHHBIMU IT'PAHULIAMH.

MaraurtHble Macc-CIeKTPOMETPBI ¢ HEOTHOPOAHBIMU MOJSIMH,
NPUHIMI UX paboThl, JOCTOMHCTBA U HegocTaTKu. [lapameTpsr
U XapaKTEePUCTUKU MarHUTHBIX aHATU3aTOPOB: YCIOBUE
(OKYCHPOBKH B PaIMATBHOM U aKCHAILHOM HAINPABJICHHUSIX,
YBEJIMUEHUE aHATIU3aTopa, IUCIIEPCHs aHaIu3aTopa 1o Maccam
U 3HEprusM, abeppaiu, TMHUU GokycoB. Pa3peraromas
CHOCOOHOCTh. XapaKTePUCTUKH MAcC U SHEPTo-
CHEKTPOMETPOB.

Pa3nenenuie HOHOB B MOCIIEIOBATEIbHBIX AKCHAIBHO-
CUMMCTPUYHBIX JJICKTPUICCKOM U MArHUTHOM I10JIAX.
JlocToMHCTBa M HEAOCTATKH MAaccC-CIEKTPOMETPOB C ABOMHOM
(OKYCHUPOBKOMA.

JIByXKacKaJiHble MacC-aHaJIN3aTOPHI.

Macc-crekTpoMeTpsl ¢ (POKYCHPOBKON HOHOB 110 YHEPTHSIM.
[IpakTHueckue cxembl ABYXKaCKaIHbIX aHAJIN3aTOPOB, Macc-
cnektporpad Matrayxa-I'epirora u Hupa-J/>xoHca.

Bcero ayiuTOpHbIX 4acoB

4 | 2 |0
Ouwutaiia
0 0 0

JleTeKTHpPOBaHHE U PErHCTPALMS HOHHBIX IIyYKOB.
JleTeKTUpOBaHUE U PETUCTPAIUSI MOHHBIX MTyYKOB.
dortorpaduueckuii MeToa. MeToa dJIEKTPUIECKOTO 3apsia.
TpeboBanus K KOHCTPYKIIUU TPUEMHUKOB HOHOB.
JlunaTpoHHbIH 3G deKT. MeTo; BTOpHIHO-3JICKTPOHHOMN
sMUcCcUU BTOPHYHO-31E€KTPOHHBIE YMHOKUTEIH.
Muxkpokanaibabeie BOY. JIpyrue MeToibl perucTpaiuy HOHOB.
3anuck MaccoBBIX CEKTPOB. CrIocOOBI pa3BepPTKH MAaCCOBBIX
cnekTpoB. [Ipubopsl, mpruMeHsieMble 1715 perucTpaun
CIIEKTPOB Macc.

Hcrounuku hoHa B Macc-criekTpoMeTpax. BiusiHue paccessHust
MOHOB Ha OCTATOYHOM ra3e M MOBEPXHOCTAX Ha (POH Macc-
CIEKTPOMETpOB. BinsiHue paccesiHisl HOHOB Ha pa3peliaonlyro

Bcero AYAUTOPHBIX YaCOB

4 |2 |0
Omnuiaiig
0 0 0




CIOCOOHOCTH U YYBCTBUTEIBHOCTH. D ekt "mamsatu" u
crocoObI ero cHkeHus. Mictounnku ¢oHa, 00yCIOBICHHBIC
CpeICTBaMU OTKAYKU U MPUMEHsIEMbIMH MaTepuaiamMu. Poib
aZICOPOITMOHHBIX M IECOPOIIMOHHBIX MPOIECCOB B MACC-
crieKTpoMeTpudeckoM ananuse. OOpa3zoBaHue
MOJTYTIPOBOISNIMX TUICHOK. MeXaHU3M BIIMSIHHS TUICHOK Ha
XapaKTePUCTHKHU MPUOOPOB.

Pa3niesieHue HOHOB MO BpeMeHH MpPoJieTAa.

* Tumnbl BpeMsIPOJIETHBIX aHAIM3ATOPOB: MPSIMOMPOJIETHBIE, C
OTpaXkalIIMMHU MOJISIMHU, C aKCHAITbHO-CUMMETPUYHBIMU
ANEeKTpUUecKuMU nosisiMu. [IpsimonponerHbie macc-
aHaAJIM3aTOPbI: MPUHIUT pabOoThI, (PAKTOPHI, BIMSIONINE HA
paspemaouyo cnocodHocts. [IpocTpaHCcTBEHHO-BpEMEHHAs
(hokycupoBKa.

* VICTOYHUKH MOHOB BPEMSIIPOJIETHBIX aHAIU3ATOPOB C
UMITYJIbCHBIM PEXXUMOM pabOThI U PEKUMOM HAKOTLIICHUSI.
Crioco0bl yBETHMUEHUS 9yBCTBUTEIIBHOCTH BPEMSIIPOJIETHBIX
Macc-CIeKTPOMETPOB.

* BpemsinposieTHbIe Macc-CIEKTPOMETPHI C OTpaKaroUUMU
nossivu. [Ipuanmn GoxycupoBku mo sHeprusiM. Teopust
BpEeMEHHON (hOKYCHPOBKH MOHOB TI0 SHEPTUSAM. BpemeHnHas
(boKycHpOBKa IO SHEPTUSM BTOPOTO MOPSIJIKA.

» Macc-ananu3arop tuna macc-peduekrpon. MoHHbIe 3epkaia
C OJJHOPOJIHBIMH U aKCHUATbHO-CUMMETPUYHBIMU TOJISIMHU.
TpaHcMuccHs aHAIM3aTOPA U CIIOCOOBI €€ MOBBIIICHUS.

* BpemsrmposneTHble Macc-ClIeKTPOMETPBI ¢ aKCHAIbHO-
CUMMETPUYHBIMU JIEKTPUUECKUMHU NMOAIMU. [TpuHImMn
(hOKyCHPOBKH 110 dHEPrusiM. Teopurs BpeMeHHON (DOKYCUPOBKH
MOHOB 0 dHEprusiM. BpemenHble abeppalinu aHAIU3aTOPOB C
aKCUAIbHO-CUMMETPUYHBIMU JIEKTPUUECKUMH MOJISIMHU.

Bcero aynutopHbIX 4acoB

4 |2 |0

Omuiaiig

0 0 0

KBaapynoJibHble Macc-aHAJIN3ATOPBI.

BpewmsinposneTHbie Macc-CIIEKTPOMETPHI ¢ aKCHAITBHO-
CUMMCTPUYHBIMHU BJICKTPUUICCKHUMU IMOJISIMU. HpI/IHL[I/IH
(hOKyCHPOBKH 110 dHEPrusiM. Teoprs BpeMeHHON (DOKYCHPOBKH
MOHOB 10 dHEprusiM. BpemeHnHble abeppaliny aHAJIU3aTOPOB C
AKCHAITbHO-CHMMETPUYHBIMH MJIEKTPHUECKUMH TTOJISTMH.

Bcero ayiuTopHbIX 4acoB

4 |2 |0

Owntaiin

0 0 0

JleTeKTHpPOBaHHE HOHOB U PErHCTPALMA MACC-CIIEKTPOB.

* JleTekTUpOBaHKE U PErUCTPaLlUs MOHHBIX Ty4KoB. MeTon
AIIEKTPUYECKOTO 3apsizia. TpeOoBaHUS K KOHCTPYKIIUH
IIPUEMHHUKOB HOHOB. /IMHaTpOHHBIN 3 DeKT.

* MeToa BTOpUYHO-3JIEKTPOHHOM 3MKCccUM BropuduHo-
3JIEKTPOHHBIE YMHOXKUTENU. MUKpokaHaibHbie BOY.
Koadduuument ycunenus, AMuHaMHUUECKUI TUana3oH, MEpTBOE
BpEMsl, BpeMsl BOCCTAHOBJIEHHUS HJIEKTPOHHBIX YMHOXKUTEIIEH.
Jpyrue MeTo/ibl pErucTpalviyi HOHOB.

Bcero ayIuTOpHbIX 4acoB

4 | 2 |0

Owntaiin

0 0 0

9-16

Yacte 2

0 16 0

9-16

BoinoJsiHeHue JJa00PTOPHBIX padoT
nabopartopHas pabora 1,2,3.

Bcero aytuTopHbIX 4acoB

0 | 16 | 0

Owntaiin

0 |0 | 0

CoxkpalleHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:




Oo6o3na | [loiHOe HanMeHOBaHMe
YyeHHe

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuaisl

AM Aynmo-marepuasl

[Ip3 [Ipe3eHTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC WNHTepakTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xanue

7 Cemecmp

JlaGoparopnas padora 1.
I'enuneBbIli TeyencKkaTelIb C MATHUTHBIM MacCC-aHaJIU3aTOPOM.

JlaGoparopnas padorta 2.
Macc-cnekTpoMeTp ¢ HOHU3aUKUEN B MHIYKTUBHO CBSI3aHHOM
IJ1a3Me JUIsl K30TOMHOTO M 3JIEMEHTHOTO aHaJIn3a

JlabopaTopnasi padora 3.
BpemsnponaeTHbIi MacCc-CIEKTPOMETP

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peanusyer KOMIIETEHTHOCTHBIN MOAXO U NMPELyCMAaTPUBAET IIUPOKOE UCIIOJIb30BAHNE B
y4eOHOM TIpOIleCCe aKTUBHBIX (OPM TMPOBEIACHUS 3aHATHH (KOMIBIOTEPHBIE TPAKTUKYMBI, pa3doop
JIOMAIITHUX 3a/IaHUi), a TAK)KE MPOBEJCHUE 3aHATUI B COUYCTAHUU C BHEAYAUTOPHOU pabOTOi C IeIbI0
(dbopMHUpOBaHHUs U pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB CTYICHTOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETCHIIMHA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO U TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KI1 1)
TIK-2 3-T1K-2 KII, DO, 31-8, 31-16
V-T1K-2 KII, 3, 3a-8, 31-16
B-ITIK-2 KII, 3, 31-8, 31-16
IIK-3.2 3-I1K-3.2 KII, 3, 31-8, 30-16
V-T11K-3.2 KII, 3, 31-8, 31-16
B-ITIK-3.2 KII, 3, 31-8, 3n-16
[1K-4 3-11K-4 KII, 3, 3a-8, 31-16
V-I1IK-4 KII, O, 31-8, 31-16




| B-TIK-4 | K11, D, 31-8, 31-16

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ormenka 1o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayIoB OAJUTHHOM IIIKaJIe ECTS Y4eOHOM TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIIEHTY, €CJTH OH TIIyOOKO U TIPOIHO
YCBOWII IIPOTPaMMHBII MaTepuail,
HUCYCPIBIBAKOLIC, MMOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TCOpHIO C HpaKTHKOﬁ, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTpapHIECKOM

JIMTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

Marepuai, rpaMOTHO U IO CYIIECTBY
nsjaaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 Or1ieHKa «yIOBIETBOPUTEIHLHOY

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTCpI/IaJ'Ia,

3 - HO HE YCBOWII €T0 JIeTaJIEH, TOITyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIILHBIE
($OopMyNIHPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJICI0OBATCIBHOCTHU B
M3JI0KCHHH IPOTPAMMHOTO MaTepHara.

OreHka «HEYIOBIETBOPUTEIHHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIA HE
3HaeT 3HAYNUTEIHHON YacTH
IPOrpaMMHOTO MaTepuaa, J0MycKaeT
H 60 2 — F CylecTBeHHbIE o1mnoOKku. Kak npasuio,
1K «HEYO081eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBHUTCS CTYAEHTaM, KOTOPBIE HE MOTYT
MPOIOIKHUTE 00y4eHHe Oe3
JOTIOJTHUTENIBHBIX 3aHATHH 110

COOTBETCTBYIOMIEH AWCIHMILINHE.

8.  YUYEBHO-METOJIWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:



1. OU T 19 Ananutudeckas XuMusi. MeTobl pa3esieHus! BELIECTB U THOPUIHBIE METObI aHAIN3A :
Cankr-IlerepOypr: Jlans, 2022

2. 91 b 90 MeTobl 1 JOCTHXKEHUSI COBPEMEHHON aHAJTMTUYECKON XUMUH : yuyeOHoe nocodue, CaHKT-
[etepOypr: Jlans, 2021

3. DU C56 CoBpeMeHHBIE METO/Ibl MacC-CIEKTPOMETPUH : Ta0OpaTOPHBIHA MpakTUKyM, A. C. @ponoB
[u aop.], MockBa: MUDU, 2008

4. 543 C56 CoBpeMeHHbBIE METOIbl MaCC-CIIEKTPOMETPHH : JIAOOpaTOPHBIN MpakTukyMm, A. C. dpoiios
[ nop.], MockBa: MUDU, 2008

5. 53 ®91 Brenenue B TeXHUKY HU3HUUECKOTO IKCIIEPUMEHTA : TabopaTopHBIN nmpakTukyMm, A. C.
®poos, T. I'. Mouceesa, A. A. CeicoeB, Mocka: MU®H, 2009

JOINOJIHUTEJIbHA S IMTEPATYPA:
I[MTPOTPAMMHOE OBECITEYEHUE:

CnenpansHOE IPOrpaMMHOE 00ecTiedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

1. UCIT Macc-cniekrpomerp ELAN DRC-E (A-109)
2. Bpewmsimponetnsiii Macce-ciekrpomerp CUIT/BIIMC (A-107)

3. I'enuessiii Teuenckarennsb SHIMADZU (A-107)

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

H?:y‘-ICHI/IFI I[aHHOI\/JI JUCHUINIMHBI IIOMOT'a€T OBJIAJACTh HaBBIKaMHU pa6OTI)I Ha CIJIOXKHBIX
¢dbuzmveckux npubopax. s ycmenmrHoro OCBOCHUS MUCHIUIUIMHBI HEOOXOIHUM MPEIIeCTBYFOIINI
MaTeMaTHYeCKU M €CTECTBEHHOHAYUHBIM LMKJI , BKJIIOYAIOIIUN CIEAYIOMNUE JUCIHUILTUHBIL:
MaTeMaTHKa, PU3NKA, XUMHUSL.

ATTecTanus pa3aenoB MpeICTaBlIeHa CIeIyOIMMHA (popMaMu KOHTPOJIS:

— 3amaHue

Jlnst BbIOJNHEHUs 3ajaHus Ha BbIOOp IperojaBaTelis CTYAEHTY BblAaeTcss 2-3 Bompoca H3
CIHCKa BOINPOCOB. B paMkax MpemIoKeHHBIX TEM BOIPOCOB, TNPENOJaBaTelb MOXET 33a/]1aBaTh
00001I1aro1IIe BOMPOCH], OXBATHIBAIOIINE HECKOIBKO TEM, I KOHKPETHBIE 33/1a4i-IIPOOIEMBI TPYIIe
(mBa m OoJee) CTyAEHTOB C IIENbIO0 OIICHUTH PA0OTy CTYJIEHTOB B KOJUICKTHBE, & TaK K€ POJb
AKTUBHOCTb OT/IEJIbHBIX CTYICHTOB.



YcnenrHoe MpOX0XkJIEeHHE CTYIACHTOM AaTTeCTallud OTBEYaeT Juamna3oHy 15-25 6amioB 1o
HUTOTaM Ka)JIO0W aTTeCTallUu.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

W3ydeHnss NaHHOW JIWCHUIUTHHBI ITOMOTAeT OBJIAJIETh HABBIKAMH DPAOOTHI HA CIIOKHBIX
¢usnueckux npubdopax. s yCHEmHOro OCBOEHUS AUCHUUIUIMHBI HEOOXOAMM MpeAlIeCTBYIOIMNN
MaTeMaTHYeCKU M  eCTECTBEHHOHAYUYHBIM I[MKJI , BKIIOYAIOIIUN CIEAYIOIKUe JUCIHUILTHHBIL:
MaTeMaTHKa, GU3NKA, XUMHUSL.

ATTecTanus pa3aenoB MpeCTaBIeHa CIeIyOIMMHA popMaMu KOHTPOJIS:

— 3amanue

Jlis BeIMONHEHUs 3aaHus Ha BBIOOp TperoaaBarelisi CTYACHTY BblAaeTcs 2-3 Bompoca u3
CIMCKa BOIPOCOB. B pamkax NpeIIOKEHHBIX TEM BOIIPOCOB, IPEIOJaBaTeIb MOXET 3a/1aBaTh
00001IaroIIHe BOMPOCH], OXBATHIBAIOIINE HECKOIBKO TEM, WM KOHKPETHBIC 3aa9n-TIPOOJIEMBI TPYIIITS
(m1Ba m OoJee) CTYJAEHTOB C IENbIO0 OIICHUTH PAa0OTy CTYJIEHTOB B KOJUIEKTHBE, & TaK K€ POJb H
AKTUBHOCTb OT/IETIbHBIX CTYACHTOB.

YcnemHoe MNpoXoKIEHUE CTYACHTOM aTTecTallid OTBeYaeT Auana3oHy 15-25 6amioB 1o
UTOTaM Ka)/JI0i aTTecTaluu.

ABTOp(BI):

CricoeB Anekcauap AnekceeBud, 1.¢.-M.H., mpodeccop

[Toremmn Cepreit CTaHnucnaBoBuY, K.T.H.



