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4
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MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

16

N3 HUX B aKTUBHOI 1
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noAroToBkKu, 4Yac.
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ATTECTauus, yac.

10
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11

CawmocTosTenbHas paboTa, yac.
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P KoOHTp.
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1

KomneTteHuumn

Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,

ﬂpOdJECCMOHaﬂbeIe TEXHNYECKOro 3afaHnAa n NOCTaHOBKE LieN 1 3a4ay NPOEKTUPOBaHNA ONTUYECKNX U
KOMMETEHLNN ONTUKO-3NEKTPOHHbIX I'Ipl/l60pOB, CUCTEM 1N KOMMNJIEKCOB Ha OCHOBE rlo,q6opa N N3y4eHns

NINTepaTypHbIX N NaTeHTHbIX NCTOYHNKOB

ONTUKO-3NEKTPOHHbIX MP16GOPOB 1 KOMMIEKCOB

MK-1/HA. 2 MpoBoAMT NOMCK 1 aHanIn3 Hay4YHO-TEXHWYECKOI MH(opMaLmK,
0TEYECTBEHHOIO 1 3apyBEXHOT0 OMbITa MO pa3paboTke ONTUYECKUX U

MpogheccroHanbHble

KOMMETEHLU NN
BbI60P rOTOBOr0 anropuTMa peLleHns 3agaym

MK-2/HA CnocobHOCTb K MOCTPOEHUIO MaTeMaTUUeCKUX Mo/eneil 06beKTOB
uccnefoBaHUsA 1 BbIGOPY YMCIEHHOTO METOAa UX MOZLENMPOBaHUS, pa3paboTKe HOBOIO /K

MK-2/HA. 4 NMpoBoAMT KOMMbIOTEPHOE MOAENNPOBaHNE PYHKLMOHNPOBAHNS
OMTWKO-3MEKTPOHHBIX NPUMBOPOB Ha OCHOBE (IM3MYECKMX MPOLIECCOB 1 SBMEHWI

MpodheccroHanbHbIe
KOMMETEHL UM

MK-3/HA Cnoco6bHoCTb K BbI6GOpY ONTUMaIbHOr0 MeToAa ¥ paspaboTke Nporpamm
3KCNePUMEHTa/IbHbIX UCCNef0BaHMWiA, MPOBEEHNIO ONTUYECKUX, (HOTOMETPUYECKUX U
3NEKTPUYECKMX U3MEPEHUI C BLIGOPOM TEXHUYECKMX CPeACTB 1 06paboTKoi

MK-3/HA. 5 O6pabatbiBaeT 1 aHaNM3MPYeT pesynbTaTbl UCCNEA0BaHNI

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pe3ysibTaTam 00y4YeHUs, COOTHECEHHbIM C
NHAMKaTopPaMu AOCTUXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMIA

PesynbTaTbl 00y4eHNs

dopMbI opraHmnzaumnm
3aHATUN

IIK-1/HA. 2 IIpoBOAUT NOMCK M AHAJIM3 HAYYHO-TeXHUYeCKOH HHpopManuu,
0Te4eCTBEHHOT0 H 3aPy0esKHOro ONbITA MO Pa3padoTKe ONTHYECKUX H
ONITHKO-3JIEKTPOHHBIX HPHOOPOB U KOMILIEKCOB

MMETb NpescTaB/ieHNe O COBPEMEHHOM COCTOSIHUM ONTUYECKOI CMEKTPOCKONWY, 0
HOBbIX HaMpaBfIEHNSX B CO34aHNMN 1 pa3paboTKe CNeKTpaibHbIX MPUM6GOPoB, 0
BOMpOCaXx, peLlaeMbIX B paMKax KOHKPeTHbIX 061acTeii (Hanpymep, aHanus ocobo
YMCTBIX BELLECTB, HAMPUMEP, aHA/IN3 0CO60 HYNCTbIX BELLECTB, 6e34edeKTHbIN
KOHTPO/b FOTOBbIX U3AENNIA, SKCTIPECC-aHaNN3 METaNTYPrMYecKoro NTbA,
pasBefKa pyAHbIX MECTOPOXAEHWIA, aHaNN3 NYHHOrO FPyHTa 1 COCTaBa 3Be34HOr0
BELLECTBa, KOHTPO/b NPOMBILLIEHHBIX U GbITOBLIX CTOUHBIX BOA, 3arpsi3HeHuUs
BO3A4YLUHOro 6acceliHa 1 BO3AYLLHOM cpeabl NPOM3BOACTBEHHbLIX MOMELLEHNI U
T.4.)

Jekuyn; CamocTosTe/bHas paboTa

IIK-2/HA. 4 IIpoBoauT KOMIBIOTEPHOE MOIeTUPOBaHNEe (PYHKIHOHHDP OBAHMS
ONITHKO-3JIEKTPOHHBIX NPHOOPOB HA OCHOBE (pH3MIECKHX MPOIECCOB N
SIBJICHHIT

YMEeTb MCMO/b30BaTh (IM3NYECKME OCHOBbI OMTUYECKOI CMEKTPOCKOMUM ANS
NMOCTaHOBKM M PeLleHVs 3a4a4 MOeIMPOBaHMSA CEKTPa/IbHOro 060pY10BaHMS

Nekuyun; JlabopaTopHble paboThl;
CamocTosaTenbHas paborta

YMeTb BbIGMPaTh, 0GOCHOBbLIBATL CBOI BbIGOP, 11 UCTIO/NL30BATH COBPEMEHHYHO
HOMEHK/IATypy 3/1EMEHTOB B 3aBUCMMOCTYM OT OCOGEHHOCTE CUCTEMBI, CPaBHMBATb
pe3y/nbTaThbl pacyeTa, NoslyyYeHHble Pas/IMYHbIMU METOAAMM, OLIEHMBATb UX
TOYHOCTb

Nekuyun; JlabopaTopHble paboThl;
CamocTonTenibHas paboTa

IIK-3/HA. S O6pabaTpiBaeT H aHATH3HPYET Pe3yIbTATHI HCCICAOBAHHI

YMETb MPeACTaBNATb Pe3ynbTaThl peLleHns OTAeNbHbIX 3a4ady, u3naratb
MHhopMaLMIO B yA0BHOM A5 BOCAPUSTUS hopMme

JlabopaTopHble paboTsl;

3. CofepkaHue 1 CTPYKTypa ANCUUNNHBI

Tabnuua 3.1



N3 Hux B NHankaTopbl

o AKTVBHbIE
TeMbl neKumin Yacbl |dopme npaxT. (opwibi, vac, | AOCTVXeHMs YyebHast AeATENbHOCTb
noar., vac. ' ' KOMMeTeHUniA

CemecTtp: 3

AnpakTnyeckas egmHnLa: ONTUYECKME CNEKTPbI

1. "CneKkTtpockonus" Kak
Hay4Has aucumMnInHa.
CrpykTypa Kypca. Ero cBsasb ¢
ApyrumMu gucUmMnaInHamm 2 0 2 MK-1/HA.2 |Nekyms
y4yebHOro nnaHa.
Ocob6eHHOCTV Npea-meTa
Kypca.

2. MNponcxoxaeHue
OMTUYECKNX aTOMHBbIX
CnexkTpoB. CneKkTpasibHble
NNHKUK. ATOMHbIE abcopbuus,
(hnoopecLeHLMs 1 SMUCCUS
(o6wme cxembl). CNekTpbl
3/1EMEHTOB. DHEeprus
BO30YXXJEHMS.

MK-1/HA.2,

MK-2/HA 4 |TTEKUNA

AnpakTnyeckas eguHuLa: CnekTpasibHoe 060pyoBaHme

3. CnekTpasibHble NPUGOPHI.
HasHaueHue u
Knaccumkaums.
dokycupyoLLme 1
AMCneprupyroLmne aneMeHTbI.
LndpakUMOHHbIe PELLETKN:
ronorpaguyeckre 1 HapesHole,
NPOUNNPOBAHHbIE,
BOrHyTble. [NpenmyLLecTBa U MK-1/HA.2,
HefoCTaTKW NPU3Mbl U MK-2/HA.4
ANDPaKLMOHHON PELLETKN.
XapakTepucTuKn
CMeKTpabHbIX MPMOOPOB.
MonynsapHble Cxembl
MHOroKaHa/IbHbIX
CMEKTPOMETPOB. MeTofbl
BBOJA W3NyYeHus B
CMeKTpanbHbIA NpMoop.

Nekuunsa

AnpakTuyeckas egnHuua: Cxembl

4. Cxema d6epTa-Pactu.
Abeppaunn cxembl. MeTopl
pacueTa. NpenmyLLecTsa 1
HefloCcTaTku cxembl. MeTobl
CHVYXEHUS YPOBHS
paccesHHOro U3nyyeHus.
MeTopabl nofasneHns 2 0 2
"napasuTHbIX" NOPALKOB
CrnekTpa.

BBog n3nyueHus B
CMEKTPOMETP.
XapaKTepucTuKm
cnekTpometpa "Konuépu".

MK-1/HA.2, |CamocTosTeNbHOE U3ydeHne
MK-2/HA.4 |maTepuana

AnpaakTuyeckas eanHnLa: [eTeKTopbl M3/TyueHus!




5. TBepfoTe/bHbIE JeTEKTOPSI
n3nyyeHns. Knaccudmkaums.
JInHenkn n matpubl.
MeToabl HaKonIeHNa n
cunTbIiBaHMS curHana B MNM3C,
M3W 1 doToamoaHbIX
CTPyKTypax. MpenmyLecTsa 1
HeJoCTaTKu.

V13mepeHne MHTEHCUBHOCTH
CMNEKTPanbHON NUHUN.
3aBNCUMOCTb BbIXOAHOIO
CUrHana oT Temrneparypsbl.
C60pKu NHeeK. AHanmM3aTopsl
CMEKTPOB. XapaKTepUCTUKM
aHanmM3aTopos.
MpodmnuposaHme.

MNK-2/HA.4

Nekuwnsa

6. KsaHTOBas apPeKTNBHOCTb
1 crneKTpasibHas
4yBCTBUTENIbHOCTb JIMHEEK
(hoTOANO/0B.

MNK-2/HA.4

Nekuwnsa

AnaakTuueckas earHnLA: VIsMepuTeNbHbI KaHan

7.Cxema M XapaKTepuCTUKM
M3MEepPUTE/NbHOTO KaHasa.
BnnsHue HenmHeliHOCTY
M3MepUTE/NbHOTO KaHana Ha
pe3ynbTaTbl OnpeseneHns
KOHLeHTpauuii. MeTtog
KasIMbpOoBKN N3MEPUTENBHOIO
KaHana. KBaHTOBbIiA LLYM
JINHeeK POTOANOA0B.

MNK-2/HA.4

nekums

AnaakTuueckas eauHMLA: VICTOYHUKIN BO3GYXKAEHNS CeKTpa

8. VICTOUHMKN BO36YXAEHWS
aTOMHO-3MUCCUOHHOIO
crekTpa. [lyroBovi 1 UCKPOBOW
paspsfpl, 4yroBom
N1a3MaTpoH, TeKLWuin
paspag. Buabl pas-psagos.
O6nacTi NpUMeHeHMs.
ANeKTpoab! 1 Ux opma.
BnusHve razoBoli cpefpl.
VicTouHMKNK C
WNHAYKTUBHO-CBA3AHHOM
nnasmoit. MnameHHa.

MK-1/HA.2,
MNMK-2/HA.4

Nekumnsa

AunpakTndeckas eguHuua: MeTponormyeckoe obecrneveHme CneKTpasibHOro aHamsa




9. MeTposnornyeckoe
obecneyeHve
aTOMHO-3MUCCUOHHOTO
CMeKTPa/IbHOro aHan3a.
CpefcTBa U3MepeHus.
AHanunsatopsl MA3C 1
komnnekcel MAJC. NMoBepka
CPeACTB U3MEPEHNIA.
MeToAuKV BbINOHEHNSA
n3mepeHuin (MBU) n nx
arrectaums. MNpsamble n
KOCBEHHbIE N3MepeHus.
DyHKUMA pacnpegeneHmns
CNyYainHol BenMUnHbI. OLeHKa
CpefHero n gucnepcuu.
OueHmnBaHue
METPOMOTNYECKNX
XapaKTePUCTHK.

MK-1/HA.2,
MNK-2/HA.4

Nekuwnsa

Tembl nabopaTopHbIX paboT

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble

thopmbl, Yac.

NHankaTopsl
LOCTVXKeHUA
KOMMeTeHUMiA

YyebHasi 4eATENbHOCTb

CemecTtp: 3

AvpakTrnyeckas eanHmua: ONTUYECKMe CNEKTPbI

1. NccnepoBaHue CNeKTpoB
nponycKaHus CBeTOPUILTPOB

2

2

MK-2/HA.4,
MK-3/HA.5

nabopaTopHas paboTa

2. 3HAKOMCTBO C NPOrpaMMmoni
"AToM". TpodunnposaHme.

2

2

2

MK-2/HA.4,
MK-3/HA.5

JabopaTopHas paboTa

AvpakTyeckas eauHuua: Cnektpan

bHOe 0GopyAOBaHMNe

3. 3HaKOMCTBO C MporpaMmoii
ZEMAX. OCBOEHNE METO0B
pacyeToB ONTUYECKNX CUCTEM
C pa3/IMYHbIMU NapameTpamMu.

MK-2/HA.4,
MK-3/HA.5

JabopaTopHas paboTa

4, 3HaKOMCTBO C MPUHLMIMOM
paboTbl CEeKTPOMeTpa
"Konnbpun"

MK-2/HA.4,
MK-3/HA.5

nabopatopHas pabota

5. CHATME CNeKTpoB
pa3INYHbIX UICTOYHMKOB Ha
nabopaTopHOM CTeHAE CO
crnekTporpagom VCI1-30

MK-2/HA.4,
MK-3/HA.5

nabopaTopHas paboTa

6. OcBoeHME NPUHLMMOB
paboTbl CNeKTPOMETpa
"IpaHp". CHATME CNEeKTPOB
ANs fanbHenLLIero aHannsa

MK-2/HA.4,
MK-3/HA.5

JlabopaTopHas paboTa

AvaakTuueckas eanHnLA: [eTeKTopbl N3/yUeHu

7. OnpefeneHne KBaHTOBOW
3 PeKTUBHOCTA 1
crneKTpanbHOM
4yBCTBUTENIbHOCTY TIMHEEK
(hoTOAMOL0B.

MK-2/HA.4,
MK-3/HA.5

nabopaTopHas paboTa

8. OueHKa LIYMOBbIX
XapaKTepucTUK pasinyHbIX
(hOTONPUEMHUNKOB, B
4aCTHOCTM KBAHTOBOrO LLyMa
NNHeeK (hoTOAMOL0B

MNK-2/HA.4

JabopaTopHasa paboTa

AnpakTnyeckas eguHuua: MamepuTenbHbIA KaHas




9. Pacuet BNnsHUSA
HeNMHeiHOCTH
N3MEepUTENbHOIO KaHana Ha
pesynbTaThbl OnpeaeneHns
KOHLEHTpaLuin

MK-3/HA.5

nabopaTopHas pabota

Tembl gns
CaMOCTOATENIbHOI0 NU3yYeHUs

Yacbl

M3 Hux B
thopme MpaxT.
Moar., vac.

AKTUBHble
hopmbl, vac.

NHankaTopsl
[OCTUKEHUSA

KOMMeTeHLn

YyebHasa aeaTeNIbHOCTb

Cemectp: 3

AunpakTndeckas eguHuua: CneKTpasibHoe 060pyoBaHue

1. OnpegeneHve NpeMmyLLECTB
1 He[LOCTaTKOB MPU3MbI 1
ANPPaKLUNOHHONM PeLLETKN

18

0

MNK-2/HA.4

CamocToATe/IbHOe M3yyeHue
MaTepunana

JnpakTuyeckasa eamHuua: Cxembl

2. Cxema lMaLleHa-PyHre.
XapaKTepuUCTUKM BOTHYTbIX
ANDPaKLNOHHBIX PELLETOK.
MeTogbl UX nccnefoBaHus.
Cxema 3KcnepuMeHTabHO
yCTaHOBKM. TemnepaTypHbIii
Apend cnekTpanbHbIX IMHWIA.
XapakTepucTuku
cnexkTpomeTpa "I'paHa™.
Komnnekcsl
aTOMHO-3MUCCUOHHOI0
aHa/im3a Ha 0CHoBe
cnekTpometpa "IpaHa".

10

MK-1/HA.2,
MNMK-2/HA.4

CamocTosTeNbHOE U3yUeHNe
MaTepuana

AupakTudeckas eguHuua: Metposior

nyeckoe obecrieyeHue ¢

NEKTPa/IbHOr0 aHa/In3a

3. O630p OCHOBHbIX BONPOCOB,
PacCMOTPEHHbIX B Kypce.
MepcneKTyBbI AanbHENLLEro
pasBUTKs 060PYA0BaHNS ANs
CMeKTpaibHOro aHam3a

12

MK-1/HA.2

CamocTosTeNbHOE U3yUeHNe
MaTepuana

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmua 3.2

Tembl 3aHATUA

®opMbl OpraHu3alnn

3aHATUN

Co,qep>KaHV|e HpaKTMHeCKOVI noAroToBkKn

(BnAbl paboT)

1 ViccnefoBaHMe CNEKTPOB MPOMNyCcKaHNA

CBETO(M/ILTPOB

né

BbINONHSAET cnefytoLLme Babl paboT:
BbIMO/HAA PaboTy CTYAEHT 3HAKOMUTCS C
NpYHUMNamMy SeicTBMA abCOPOLMOHHbIX U
NHTEP(EPEHLMOHHBIX CBETOUNLTPOB,
0CBavBaeT METOANKY
3KCMEPUMEHTANILHOTO OMNpPeeNeHNs nx
OCHOBHbIX XapaKTepuUCcTUK

2 3HaKOMCTBO C mporpaMmoi "ATom".

MpodmnupoBaHue.

neé

CUCTEMBI;

BbINonHAET creaytoLme Buabl paboT:
-0CBaMBaeT NPUHLMN PaboThl
Mpo-rpamMmbi;

-06peTaeT HaBbIKW PaboThbl CO CMEK-TPAMMY;
-0CBaMBAET TEXHUKY NPOGUINPOBa-HUS

-aHaIM3NPYET MOJ1yYeHHbIE Pe3y/ib-TaTbl.

3HaKOMCTBO € nporpammoii ZEMAX.
OcCBOEHME METOL0B PaCYETOB OMTUYECKMNX
CUCTEM C Pa3/IMYHbIMU NapameTpamu.

6

BbINonHseT crefyolye Bkl paboT:
-0CBavBaeT MPUHLMM PaBoTbl NPOrpamMmbl;
-06peTaeT HaBbIKM pacyeTa;

-OLIEHMBAET NOJyYeHHbIe Pe3yNbTaThbl.




4 3HaKOMCTBO C MPUHLMNOM paboTbl 16 BbInonHseT crefytoLime Buabl paboT:
cnekTpomeTpa "Konnépn" 3HaKOMWTCS C MpUHUMNamu paboTsl
crnekTpomeTpa "Konmbpu", ny4yaet ero
XapaKTepuUCTUKM N OCBaMBaET CXEMbI

BK/IHOYEHUS

5 CHATMe CNEKTPOB Pa3INYHbLIX UCTOUHUKOB Ha|J16 BbINonHAeT cnepytoLme Buibl pabot:
nabopaTopHOM CTeH/E CO CNeKTporpagom M3yyaeT NPUHUMNGLI paboTbl cnekTporpada
nCr-30 MCT1-30 n aHann3atopa MASC,

0CBaVBAET METOAMKY CHATUSA CMEKTPOB.

6 OcBOeHWe MpUHLMMNOB PaboThl ne BbINonHAeT cnepytoLme Buibl pabot:
cnektpomeTpa "NpaHg"”. CHATME CNEKTPOB 3HAKOMMTCS C NPUHLMNaMKM paboTbl
NS fanbHelLero aHanmnsa cnekTpomMeTpa "l"paHA"”, nsyyaet ero

XapPaKTEPUCTUKKM 1 OCBanBaeT CXEMbI
BK/IKOYEHWA, OCBaNBAaET METOAUKY CHATUA

CMEKTPOB.

7 OnpefeneHne KBaHTOBO appeKTNBHOCTU 1 |16 BbINonHseT cneaytoLme BUbl paboT:
CMEKTPaNIbHOM YyBCTBUTENIbHOCTU INHEEK -OL|eHMBAET OCHOBHbIE MapaMeTpbl IMHeEK
(hoTOAMOA0B. (hoTOAMOA0B;

-OnpesenseT KBaHTOBYHO 3(EKTUBHOCTb
1 CMEKTPaIbHYH YYBCTBUTEIbHOCTD
NnHeek hOTOAMOA0B.

8 OLIEHKA LLYMOBbIX XapaKTeprUcTMK ne BbINO/HSET cneaytoLine Bufbl pa6oT:
Pa3INYHbIX (HOTOMPUEMHUKOB, B YACTHOCTY -0Mnpe/ieNsieT OCHOBHbIE LLYMOBbIe
KBAHTOBOTO LLYyMa fIMHEeK (DOTOAMNOL0B XapaKTepPUCTUKM;

-peLLaeT 3agavy onpefeeHns KBaH-TOBOrO
LUYM NIMHEEK (hOTOAMOA0B

9 PacueT BAUSHUS HENMHENHOCTM N6 BbINonHseT cefytoLye Buabl paboT:
M3MEPUTENIBHOTO KaHasia Ha pesyibTaThl -paccmMaTpUBAET CXEMY U XapaKTePUCTHKM
onpeaeneHns KOHLEHTpauuii M3MEPUTENIHOTO KaHana;

-pPacCyYnNTbIBAET B/INUAHNA He/IMHeRHOCTY
M3MEPUTENBHOIO KaHaa Ha pe3ynbTaTbl
onpeaeneHns KOHLEHTPaLWIA.

10 [OnpepgeneHve NpenMyLLECTB 1 HegocTaTkos | CamMocT. BbINonHAeT cnegytowme Buibl pabot:
NpV3Mbl N AUGPaKLNOHHON PELUETKM -MCMONb3YeT TEOPWIO 415 ONPeaeneHns
MPEUMyLLECTB 1 HeLOCTATKOB ONTUYECKNX
3/1EMEHTOB;

-BbIGUPAET 3NEMEHT /15 06ecreyeHNs
3a/]aHHbIX NapamMeTpoB NprGopa.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHaKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToATe/IbHOWN paboThl JOCTVKEeHUA
< |BbINOJIHEHME [KOHCYIbTALNN
KOMMeTeHU M
Cemectp: 3
MK-1/HA.2,MK-
1 |KOHTpO/NbHbIe paboThbl IHA.4 10 0

. MonekynspHas cnektpockonusi. OCHOBbI TEOPMK 1 NPaKTUKA : yuebHoe nocobue / nog pen. npod. ..
NntBuHa. — 2-e n3g., nepepab. — Mocksa : IHOPAM, 2022. — 199 c. — (BbIcLuee 06pa3oBaHune). —
DOI 10.12737/1870280. - ISBN 978-5-16-110382-1. - TeKCT : 3f1eKTPOHHBIIA. - URL:
https://znanium.com/catalog/product/1870280 (gaTa obpatleHus: 22.03.2023) dusnka TBepAOro Tena.
dur3nyecKme OCHOBbI 3MIEKTPOHNKN : METOIMYECKOE PYKOBOACTBO K N1abopaTopHbIM paboTam Ne 40-44, 48 /
HoBocKb. roc. TexH. yH-T ; [cocT.: A. H. MoaasIMHMKOB 1 ap.].- HoBocubupcek: M3g-8o HITY, 2011.- 65,
[3] c. : vn., Tabn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154110

2 |Pra/pedepar InK-2HA4 |10 o

: Cneyrnasbl hn3nkn. dPur3nkKa ra3oBoro paspsga : MeToAUYeCcKre yKasaHUs K nabopaTopHbIM paboTam ans
2 Kypca PO® [HEeBHOro 1 3a04HOro oTAeneHnii / HoBocuo. roc. TexH. yH-T ; [cocT. A. b. BepkuH]. -
Hosocunbupck, 2008. - 41, [2] ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000087332

3 |I‘Io,u,r0TOBKa K 3aHATUAM MK-1/HA.2 |43 |7




. AyaknHa M. . OpraHusayms camocToATebHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCMTETA : yUebHO-MeToAMYecKoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HEernocpesCcTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO MK-1/HA.2,MK-
4 40 0
maTepuana 2IHA.4

CTyfeHT n3y4yaeT TeMbl, NpuBeaeHHbIe B Tabnuue 3.3 : MonekynspHas cnektpockonusi. OCHOBbI TeOpUm 1
npakTuKa : yuebHoe nocobwve / nog pea. npog. ®.d. J/iIntsuHa. — 2-e n3g,, nepepad. — MockBsa :
NH®PAM, 2022. — 199 c. — (Bblicwee obpasoBaHmne). — DOI 10.12737/1870280. - ISBN
978-5-16-110382-1. - TeKcT : aneKTPoHHbIN. - URL: https://znanium.com/catalog/product/1870280 (pata
o6pauleHus: 22.03.2023)

3.3 TexHonorus oby4veHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITeIbHO PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCS MHDOPMALOHHO-KOMMYHUKaLMOHHbIE TeXHoMorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
MHopmmpoBaHue Moptan HI'TY
KoHcynbTnpoBaHue e-mail
llfnzaTl\élgaJ,aeanlBe y4ebHbIX 3EC
Tabnuua 3.5

AKTVIBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHVe akTUBHbIX hopM

1 |Awnckyccus

KpaTtkoe onucanne npuMeHeHHs: B3aNMO/ICIICTBHE IIPEenoaaBaTessl U yJamerocs, CBOOOIHbIN
00MeH MHEeHUSMHU, UASSIMH U B3I JaMHU 10 UCCIIeyeMOMY BOIIPOCY

2 | Nekums B hopme auckyccum

Kpartkoe onucanue npuMeHeHusi: 00beIMHEHNE OOBIYHOM JIGKIINHU C JUCKYCCUSIMHU 00
U3JI0)KEHHOM y4eOHOM MaTepuaie

4. NMpaBuna aTTecTaumm 0byyaroLmxca no AUCUUMINHE

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-penTUHIoBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. <
OueHnBaeMble BUbI AesATENIbHOCTM 06yYatoLmxcs 62 MakcumanbHbIv 6ann
CemecTtp: 3
Jlabopamopuas: 10 20

KoHTponupytoLme matepuanbl (CMICOK BOMPOCOB) NPMBOAATCA B “MonekynsapHas cnekTpockonus. OCHOBbI TeOPUM M MPaKTVKa : yuebHoe nocobue / nog pea. npod.
.. [IutBNHA. — 2-€ 13[,, nepepad. — Mocksa : UH®PAM, 2022. — 199 c¢. — (BbicLuee o6pa3osaHue). — DOI 10.12737/1870280. - ISBN 978-5-16-110382-1. -
TEeKCT : 9NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1870280 (naTa o6pauieHus: 22.03.2023)"

Koumponvnuie pabomut.: | 10 | 20




KoHTponupytoLme Matepuanbl (CMICOK BOMPOCOB) NPUBOAATCA B "PU3nKa TBEPAOro Tena. Pusnyeckne 0CHOBbI 3/1EKTPOHUKY : METOANYECKOe PYKOBOACTBO K
nabopaTtopHbIM paboTam Ne 40-44, 48 / HoBocu6. roc. TexH. yH-T ; [cocT.: A. H. MogasiMHKKOB 1 ap.].- HoBocmbupek: N3a-8o HITTY, 2011.- 65, [3] c. : un., Tabn.-
Pexkum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000154110"

PI3/Peghepam:

KoHTponupytoLmre MaTepuanbl (CMMCOK BOMPOCOB) NpuBoAATcs B “AyakuHa M. M. OpraHusaums caMocTosTeNbHO paboTsl CTyAeHToB HoBOCUGMPCKOro
rocyapCTBeHHOr0 TEXHNYECKOTO YHUBepCUTeTa : yuebHO-MeToAnueckoe nocobue / M. M. OyakuHa, FO. B. HUKWMTUH ; HoBoCKG. roc. TexH. yH-T.- HoBocnbupek: U3a-8o
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=223022"

Drszamen: | 20 | 40

KoHTponupytoLme MaTepuanbl (CMIMCOK BOMPOCOB) NPUBOASATCSA B "Crelrnasbl (hr3nku. Prsnka rasoBoro paspsja : MeToAMUecKe yKasaHus K 1abopaTopHbIM paGoTam
[N 2 Kypca PO® AHeBHOrO M 3a04HOr0 0TAeneHuin / HoBocub. roc. TexH. yH-T ; [cocT. A. B. BepkuH]. - HoBocmbumpcek, 2008. - 41, [2] c. : un., Tabn.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib id=vtls000087332"

B Tabnuue 4.2 npecTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLUMNIIHBI.

Tabnuua 4.2
Kogpl DOopMbI KOHTPOSIA
KOMMeTeH MHAMKaTopbl SOCTVXKEHNA KOMMETEHLNIA
Lwit KonTp. (3awwraf, o
pab. Pr3/p
MK-1/H MK-1/HA 2. MpoBoAMT NOUCK 1 aHa/IN3 Hay4YHO-TEXHUYECKOW UH(hopMaLmu,

OTEYECTBEHHOI0 1 3apyOEeXHOro OnbiTa Mo paspadboTKe ONTUYECKMX U +

A ONTUKO-3NEKTPOHHbIX I'IpVI60pOB N KOMIMJIEKCOB

MK-2/H | NK-2/HA 4. MpoBoanT KOMMbIOTEPHOE MOAENMPOBaHMe PYHKLIMOHUPOBAHUS

o + + +
A OMTWKO-3MEKTPOHHBIX NPUBOPOB Ha OCHOBE PU3NYECKUX MPOLLECCOB W AB/EHNI
MK-3/H o
A MK-3/HA 5. ObpabatbiBaeT v aHaNM3UPYeT pesynbTaTbl UCCeL0BaHNIA +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMHE NPeACTaBNeH B NpunoXeHUn Ne 1 K paboyel
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Crpexkanos, HO. A. ®usuka tBepmoro tea: Yuednoe mocodme / HO.A. Ctpekanos, H.A.
Tensikoa. - M.: U1 PUOP: HUILL Uudpa-M, 2018. - 307 c.: - (Beiciee oOpazoBanue:
Bakamaspuar). - ISBN 978-5-369-00967-3. - Tekct : anextponHsIii. - URL:
https://znantum.com/catalog/product/959952 (nara oopamenus: 22.03.2023). — Pesxum gocryrma: mo
TIOIITUCKE.

2. Kopuunosuuy, A. A. ®usuka TBepa0ro Tena : yueonoe mocoore / A. A. Kopuuiosuu, B. U.
O3zno6uxun, U. U. Cyxanos. - HoBocubupck : HI'TY, 2012. - 71 c. - ISBN 978-5-7782-2160-4. -
Texct : anextponusii. - URL: https://znantum.com/catalog/product/556765 (nata oOpareHust:
22.03.2023). — Pexxum mocTtyma: 1o IMOAIHCKE.

3. Nuxapesa, P. [1. ®usuka tBepmoro tena u moaynpoBoaHUKoOB. OrnpeneneHne BpeMeH! )KHU3HU
HEOCHOBHBIX HOCHUTEJIEH 3apsiia METOOM MOIY/ISINN MTPOBOIUMOCTH : y4eOHO-METOAMYECKOE
nocobue / P. I1. [lukapesa, C. I1. Xa6apos. - HoBocubupck : HI'TY, 2011. - 24 ¢. - ISBN
978-5-7782-1667-9. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/556691
(mata oOparmenus: 22.03.2023). — Peskxum A0OCTYyIIA: TTO MOIIHCKE.

4. Crrocapesa, E.A. Ontuyeckast CIEKTPOCKOIIHS: CJI0XKHBIE MOJIEKYJIBI : yuel. mocodue / E.A.
CmrocapeBa, M.A. T'epacumosa, H.B. Cirocapenxo. - Kpacuosipck : Cu6. denep. yu-t, 2018. - 116
c. - ISBN 978-5-7638-3941-8. - Tekcr : anextponnsiii. - URL:
https://znantum.com/catalog/product/1032149 (nara oopamenus: 22.03.2023). — Pexxum moctyna:
IO TTOJITHCKE.



5. JIabGycos, B. A. CniekTpanapHbie TPUOOPHI HA OCHOBE TUIOCKOW TU()PAKIMOHHON PEIIETKH :
yueOHO-MeTonnyeckoe mocodue / B. A. JlaGycos, B. B. Illupokos. - HoBocubupck : MU3a-o HI'TY,
2020. - 57 c. - ISBN 978-5-7782-4179-4. - Texkcrt : anektponHsiii. - URL:
https://znantum.com/catalog/product/ 1868874 (nata oopamenus: 22.03.2023). — Pexxum moctyna:
0 TIOZITHCKE.

6. Sxymenkos, FO. I'. OcHOBBI ONTHKO-3IEKTPOHHOTO ITpubOopocTpoenus : yueduuk / HO. T
Sxymenkos. - 2-e u3z., mepepad. u gom. - Mocksa : Jloroc, 2020. - 376 c. - (Hosas
yHHBepcuTeTcKas oubmmoreka). - ISBN 978-5-98704-652-4. - Tekcr : anekrponssrii. - URL:
https://znanium.com/catalog/product/1213082 (nata o6pamenus: 22.03.2023). — Pesxum goctyma:
IO TTOJITHCKE.

7. llequmacoB O. B. ATOMHO-3MUCCHOHHBIE CTIEKTPOMETPHI C A30THON MUKPOBOJTHOBOM TIIIA3MOM :
mouorpadus / O. B. [Tenrunacos, B. A. Jlabycos, A. H. [Iyremakos ; HoBocu0. roc. TeXH. yH-T,
Wnu-t aBTomaTuku u snekrpomerpun CO PAH.- HoBocubupcek: M3n-so HI'TY, 2021.- 210 c. : un.,
tabu.- Pexxum noctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000244325

8. baknanos E. B. OcHoBsl na3epHoit pusuku : [yueOnuk] / E. B. Baknanos ; [HoBocu0. roc. TexH.
yH-T|. - HoBocuGupck, 2011. - 130 c. : mi.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000154906

[ononHuTenbHaa anTepaTypa

1. ®unumonosa, H. A. OCHOBBI aHATUTHYECKOW XUMHUH : TAOOPATOPHBIN MPAKTUKYM IS
obyuaromtuxcsi CI1O ounoit hopmsr 00yuenus HarpasieHust 35.03.05 «Arpornomusi» / H. A.
®ummmonoBa. - Boarorpan : ®T'BOY BO Bonrorpanckuit 'AY, 2019. - 80 c. - Tekcr :
anektponHsiid. - URL: https://znanium.com/catalog/product/1289038 (naTa oOpamenus:
22.03.2023). — Pexxum mocTyma: 1o MOATHCKE.

2. Beenenue B heMTOHAHOPOTOHUKY: (YHAAMEHTATbHBIE OCHOBBI U JTa3€PHBIE METO/IBI
yIPaBISEMOTO MTOJYYEHHUS U TUATHOCTUKHA HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB | yueOHOE
nocooue / C. M. Apakensia, A. O. Kyuepuk, B. I'. TIpokomres [u ap.] ; mox oomr. pex. C. M.
ApaxensHa. - Mocksa : Jloroc, 2020. - 744 c. - ISBN 978-5-98704-812-2. - TekcT : 3JIeKTPOHHBIII.
- URL: https://znanium.com/catalog/product/1211606 (mzara oopamenus: 22.03.2023). — Pesxum
JOCTYTIA: TI0 MOAIHUCKE.

VIHTepHeT-pecypchbl

1. ®usuka tBeporo tena : xxypHan / PAH. ®TU um. A. ®. Hodde. — URL:
https://journals.ioffe.ru/journals/1 (mara o6pamenus: 21.03.2023). — TekcT : 3IEKTPOHHBI.

6. MeToaun4eckoe 1 NPorpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOM N

6.1 MeTogunyeckoe obecrneyeHne

1. CrreurnaBsl ¢pmsuku. Ou3mka ra30BoOro paspsaa : METOOUYECKIE YKa3aHUs K JaOOpaTOPHBIM
pabotam st 2 kypca PO® nreBHOTO 1 3a0uHOr0 otnenenuit / HoBocuO. roc. TexH. yH-T ; [cOoCcT. A.
b. bepkus]. - HoBocubupck, 2008. - 41, [2] c. : un., Tabm.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000087332

2. Ousuka TBepaoro tena. Gusnueckre OCHOBBI 3JIEKTPOHUKH | METOJUYECKOE PYKOBOACTBO K
naboparopubiM padotam Ne 40-44, 48 / HoBocu®. roc. TexH. yH-T ; [cocT.: A. H. [logasiMHUKOB 1
1p.].- HoBocubupck: U3g-sBo HI'TY, 2011.- 65, [3] c. : mn., Tabn.- Pexxum poctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000154110

3. MonekynspHas criekTpockornus. OCHOBBI TEOPHH U TIPAKTHKA : yueOHOe mocodue / mox pe.
npod. @.®. JIurBuna. — 2-e u3a., nepepad. — Mocksa : UHOPAM, 2022. — 199 ¢. — (Briciiee
obpazosanue). — DOI 10.12737/1870280. - ISBN 978-5-16-110382-1. - TekcT : 21€eKTPOHHBIIA. -
URL: https://znanium.com/catalog/product/1870280 (nata o6pamenus: 22.03.2023)



4. lynxmaa M. 1. Opraauzamnus caMocToSITeNbHOM paboThl cTyaeHToB HoBOCHMOMPCKOTO
roCyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum qocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpammHoe obecrneyeHme

1 MathCAD - 3710 nHTErpUpOBaHHAs CHCTEMA MPOTPAMMHPOBAHUS, OPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMaTUYECKHIX U HH)KeHepHO-TexHn4Yeckux pacueto. PTC MathCAD

2 OneparmonHas cuctema Microsoft Windows

3 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHMN 06pa3oBaTeNbHOrO NpoLecca No ANCUMNANHE NPUMEHSIOTCA 3N1EMEHTI
AVCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOJONMMi, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3N1EKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenbHON cpeabl HITY.

7. MaTepuranbHO-TeEXHNYECKOE 06ecneyeHmne

IMpe3eHTaLUMOHHOe 060pyA0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOro MaTepuana
(MynbTUMeAMA-NPOEKTOP, 3KPaH, KOMMbIOTEP
ANS yNpaBieHns)




®enepanbHOE rocy1apCTBEHHOE OI0UKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKHI YHUBEPCUTET»

Kadenpa ontuueckux nHOPMAITMOHHBIX TEXHOJIOTUN

“YTBEPXIAKO”

JNEKAH ®T®

K.¢-M.H., nouent WU.1. Kopenn
2 r.

(13

OOH/JI OHEHOYHLIX CPEJICTB

JUCHUIINHBI

Onruyecknii CIEKTPAJbHBIN aHAIH3
O6pazoBarenbHas nporpamma: 12.04.02 OnToTexHuka, Maructepckas rnporpamma: Onrudeckue
CUCTEMBI JIOKAIINH, CBSI3U U 00paboTKK HH(pOpMAIuu

HoBocubupck 2022



1. OO06006meHHas1 CTPYKTYPa (pOH/IA OLEHOYHBIX CPEICTB JUCIHUIIMHBI

O0600611eHHAs

CTpYKTYpa

donma

OLCHOYHBIX

CpE/CTB

10

AUCUHUILIHHE

Onrnyeckui

CIEKTpaJIbHBINA aHANN3 TpejacTaBieHa B Tadmuie. COBOKYIMHOCTh Pe3yJIbTaTOB 00yUEHHs IO JUCLHUIUINHE
COOTHECEHA C YPOBHSAMH C(POPMUPOBAHHOCTH KOMIIETCHIIMH U COOTHECEHHBIMH C HUMH HHIUKAaTOPaMHU.
Nuaukatopbl JOCTHKEHUS KOMIIETEHIMN U3MEPSAEMbl C TIOMOIIBIO CPEACTB TEKYIIEW U MPOMEKYTOUYHOU
aTTecTaluu 1o AucuuIuInHe ONTHYECKUI CIIEKTpalbHbIN aHAU3.

Tabmuma

ITanbl OLEHKH Pe3yJIbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
AOCTHKeHHs] KOMIIeTCHIM I

®opmupyemsbie HNapnxaropsl MeponpusiTist
. Tembl TEeKYIIero KOHTPOJIst
KOMIEeTeHIINN KOMIeTeHIn i Ipome:xyTounas
(xoHTpOJIBHAS
paboTa, KypcoBoii arrecrauust
(3K3aMeH, 3a4€T)

npoekt, PI"3(P),
pedepar u ap.)

[K-1/HA 2. IIpoBonut nouck u |"CrekTpockonus" Kak HaydHas Ok3ameH, Bomnpocs! 1-

CnocoOHOCTB K|aHanu3 Hay4HO- gucuumuHa. CTpykTypa Kypca. 6

AQHAJIU3y COCTOSIHHUSI [ TEXHUYECKOU Ero CBA3b c JIpYyrumu

Hay4HO- uHdopmanuu, JWCIUIUIMHAMU y4e0HOro IUIaHa.

TEXHUYECKOI OTE€UECTBEHHOTO U OcobeHHOCTH TIpe-MeTa Kypca.

npoOJIeMBlI, 3apyOeKHOT0 ONbITa

TEXHUYIECKOTO o pa3paboTKe

3aaHuA U |ONTHUYCCKUX U

IMOCTAHOBKE MECJINU U |OMNTUKO-DJICKTPOHHBIX

3a7a4 pUOOPOB U

MIPOEKTUPOBAHUS KOMILIEKCOB

OINITHYECKUX u

OIITHKO-

JIEKTPOHHBIX

pudOpoB, CHCTEM U

KOMIUIEKCOB Ha

OCHOBe Tmoadopa u

H3y4YEHUS

JIUTEpaTYpPHBIX u

MIATEHTHBIX

HCTOYHHUKOB

IIK-2/HA 4. IIpoBomut 3HaKOMCTBO ¢ npunuunoM | KourponsHeie DK3aMeH,  BOIPOCHI

CrnocoOHOCTh K| KOMIIBIOTEpHOE pabotsl cnekrpomerpa "Komubpu" |padorsr PI'3/Pedepar, [7-13

IIOCTPOSHUIO MOJEIMPOBaHNE 3HaKOMCTBO  C  IIPOrpaMMOii |Bce pa3zensbl.

MaTeMaTHIECKUX ¢ynkmonupoBanust [ZEMAX.  OcBoeHne  MeToJ0B

Mozenaell  OOBEKTOB | ONTHKO-3JIEKTPOHHBIX [ PACUETOB ONTHYECKUX CHCTEM C

HCCIIEJOBAaHNS 1| prOOpPOB HAa OCHOBE | Pa3ITMYHBIMU rapaMeTpamH.

BBIOOPY UHCICHHOTO | pr3myaecKmx 3HaKOMCTBO  C  TPOTPaMMOK

MeToaa YX [TIpo1IeccoB U siBJeHui | " AToM". [Ipodunuposanue.

MOJETHPOBAHHU, HccnenoBanue CIIEKTPOB

pa3paboTke HOBOTO TIPOIYCKAHUS CBETO(QMIBTPOB

WA BBIOOP TOTOBOTO Uctounnku BO30YKICHHS

ITOPUTMA PEIIEHUS
3a1a9u

ATOMHO-3MHCCHOHHOTO  CIIEKTpa.
JyroBoii U HCKpOBOW pa3psiibl,
JIyTOBOW IJIa3MATPOH, TIECHOIINN
pa3pan. Bune pa3-psaos.
Obnactu TIPUMEHCHUSI.
OnexTpons! 1 ux popma. Biusane
razoBoil cpenpl. McCTOUHHMKM ¢
WHIYKTUBHO-CBA3aHHOM IUIa3MOM.

IInamenHa. KsanroBas
3¢ GEKTUBHOCTE W CIIEKTpabHAs
YYBCTBUTEIHHOCTD JIMHEEeK
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¢oromnonoB. Merponornieckoe
obecrieueHue aTOMHO-
SMHICCHOHHOTO CIIEKTPAIBEHOTO
aHanm3a. CpenactBa  M3MepeHUs.
AHanuzatopsl MADSBC u
kommiekcel  MABSC. Ilosepka
CpPeICTB u3MepeHud. MeTtoauku
BBINONHEHNS n3Mepennii (MBI) u
nx  arrecramms. [IpsiMbie  u
KOCBEHHbIE M3MepeHus. DyHKuus

pacnpeneneHus CIydaifHON
BenuuuHbl. OlleHKa CpelHero u
JIACIIEPCHUU. OrneHnBanue
METPOJIOT MUECKUX

XapaKTEPUCTHK. Onpenenenue

KBaHTOBOH  A(QEKTUBHOCTH U
CIEKTPAIBHON YyBCTBUTEIHEHOCTH

JMHEeK ¢oTonuonoB.
OnpeneneHue NPEeUMYIIECTB U
HEZ0CTaTKOB TPU3MBI U
T paKInoHHOM pemérku

OcBoeHHE  TPUHIMUIIOB PadoThI
cnektpomerpa "I'pann". Cusarue
CIIEKTPOB Ul JajibHEeHIIero
aHajan3a Or1eHka ITYMOBBIX
XapaKTEePUCTUK pa3INYHBIX
(OTONPUEMHUKOB, B YacTHOCTH
KBaHTOBOTO nryma JIMHEEK
(dhoronnoaoB [MpoucxoxacHue
ONTHYECKUX AaTOMHBIX CIIEKTPOB.
CrektpanbHble JHHUWA. ATOMHBIE
abcopOuus, (IIFOOPECICHIIUS |
SMHUCCHS (obmme CXEMBI).
CrexTpbl  AJIEMEHTOB. JHEpPTHS
BO30yxkaeHus. CHATHE CIIEKTPOB
pasMYHBIX ~ HCTOYHUKOB  Ha

nabopaTopHOM CTEHZE co
criektporpadom HUCII-30
CriekTpanbHbIe pUOOPEIL.
Ha3znayenne wu kiaccudukanus.
dokycupyromue u
JHCTIEPTUP YOI JJIEMEHTHI.
Judpakumonnsie pemérku:
rosiorpaduueckie U Hape3HbIe,
npoHINPOBAaHHEIE,  BOTHYTHIE.

IIpeumymiectBa ©  HEIOCTaTKU
TIPU3MBI u  audpakIUOHHOM

PpEETKY. XapakTepUCTUKH
CIEKTPaIbHBIX puOOpPOB.
Ilonynspueie CXEMBI

MHOTOKAaHAJIBHBIX CIIEKTPOMETPOB.
Metonsl BBOOA H3IYYEHHS B
CHeKTpanbHeIA mpubop. Cxema u
XapaKTEePUCTHKH H3MEPUTETHHOTO
KaHajla. BiusHue HeMMHEHHOCTH
M3MEPHUTEIBHOTO KaHaJia Ha

pe3ynbTaThl OIpesieNIeHNS
KOHLIEHTPALIUK. Meton
KaJInOpOBKU HN3MEPUTEITHHOTO
kaHasa. KBaHTOBBINM LIyM JIMHEEK
(dhorommonoB. Cxema Ilamena-
Pynre. XapaKTepuUCTUKHI
BOTHYTBIX T(paKInOHHBIX
PpeIIETOK. Mertonst nx
HCCIIeIOBAHMS. Cxema




SKCIIEPUMEHTAIILHOM  YCTAaHOBKHU.
TemmnepatypHslil npeid
CHEKTPaJIbHBIX JTUHUM.
XapakTepUCTUKH  CIIEKTpOMETpa
"I'pann”. KoMiiekcsl aTOMHO-
SMHUCCHOHHOTO aHaJii3a Ha OCHOBE
cnektpomerpa "I'pann". Cxema

O6epra-Dacru. Abeppanun
CXEMBI. Mertonsl pacueTa.
[peumymiectBa M HEAOCTATKH
cxeMbl.  MeTompl  CHIDKCHHS
YPOBHSL PACCESIHHOTO H3TYYCHHSL.
Mertozsl MOJIABIICHUSI

"Mapa3suTHBIX" MOPSIKOB CIIEKTPA.
BBoj u3nydeHuss B CHEKTPOMETP.
XapakTepuCTHKNA  CIIEKTpPOMETpa
"Konubpu". TBepaoTensHbIE
JIETEKTOPEI W3ITy4CHUSL.
Knaccudpukanus.  Jluneliku  u
MaTpHLbl. MeToNbl HAKOIUICHUS U
cuntbiBanus curnana B I13C, I13U
U (GOTOAMOIHBIX  CTPYKTYpax.
[MpenMymiectBa W HEJOCTATKH.
H3mepenue WHTEHCUBHOCTH
CIIEKTPaJIbHOMN JINHUU.
3aBHCHMOCTh BBIXOJHOTO CHTHaja
oT Temnepatypbl. COOpKH JINHEEK.
AHanuzatopsl CIIEKTPOB.
XapaKTepUCTUKHA  aHAJIU3aTOPOB.
[TpoduupoBanue.

[TK-3/HA
CnocoOHOCTB K
BBIOODPY
OITHUMAaJIBHOTO
MeToJa 1 pa3padoTke
IpOrpaMm
9KCIIEPUMEHTAIBHBIX
HCCJICIOBAaHUH,
MPOBECHUIO
OINTHYECKHX,
(doToMeTpuiecKuX |
JIIEKTPUYECKUX
U3MEPEHUI c
BBIOOpOM
TEXHUYECKHX
CpencTB u
00paboTKOii

5. ObpabaThiBaeT u
aHaIU3UPYET
pe3yIbTaThl
HUCCIIEOBAHUI

3HaKOMCTBO  C  MpPOrpaMMOii
ZEMAX. OcBoeHue MeTOH0B
pacyeToB ONTHYECKUX CHUCTEM C
pas3IMuHbBIMU napaMeTpamu.
Onpenenenue KBaHTOBOM
(G PEKTUBHOCTH U CIEKTPAIBHOM
YYBCTBUTEIBHOCTH JINHEEK
¢doroanonos.

DK3aMeH,
14-20

BOIPOCHI

2. MeToauka oeHKH 3TanoB (popMHUpPoOBaHUS KOMIETEHIUI 10 JUCHUIIIHHE

PGSYHLTaTH O6y‘IeHI/IH o AUCHUIIIIMHE, COOTHCCCHHBIC C YCTAHOBJICHHBIMHU B HIpPOTpaMMe
HHAUKATOpaMHu JOCTUKCHUSA KOMIIETCHIIUH IMMPOBCPAIOTCA IIPpU HPOBCACHUU MepOHpI/IHTI/Iﬁ TeKymeﬁ
aTTeCTaluu (KOHTpOJ’IH) B IIPpOLECCC UBYUCHU JUCHUIINHBI, YKA3aHHBIX B Ta6n1/1ue pasaciia 1.

B 3 cemecTtpe 00s3aTenbHBIM 3TAllOM TEKYIEH aTTEeCTAllMU SIBISIOTCS PacueTHO-rpaduueckoe
3amanue (padora) (PI'3(P)), xontponsHas padota. TpeGoBanusi k BeinonHenuto PI'3(P), xkoHTponbHOIM

paloThl, cocTaB U MpaBuiia olieHKH chopmynupoBansl B naciopre PI'3(P), KoHTposibHOH paboThI.

[IpomexxyrouHasi arrecTanus 1Mo JMCHUILUIMHE TPOBOAUTCS B 3 ceMmecTpe - B (opMe 3K3aMeHa,
KOTOPBIN HaIpaBJIeH Ha OIIEHKY C()OPMUPOBAHHOCTU PE3YJIbTATOB OOYUEHHUs MO AUCLUUIUIMHE (MOIYIIO),
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COOTHECEHHBIX C YCTAaHOBJICHHBIMH B MpPOrpaMMe MHIUKAaTOpaMu AocTibkeHus: kommereHuid [1K-1/HA,
[TK-2/HA, TIK-3/HA u COOTHECEHHBIX ¢ HUMU HHIUKATOPOB. (cM. Tabmuiry pazaena 1).

DK3aMeH MPOBOJUTCS B yCTHOW (opme mo Omiieram, COIEpKalliuM JBa BOIMPOCA, KAXKIBIA U3
KOTOPBIX TpeOyeT pa3BepHYTOTO OTBETA C TMOSCHEHUSMU W OOOCHOBAaHHMEM H3JIaraéMOTo Marepuaa.
buner dopmupyercs u3 npuBegeHHoro B Ilacmopre 3x3amMeHa CIIUCKa BOMPOCOB, IMO3BOJISIFOIINX OIICHUTH
pe3ynbTaThl OOYYEHUS 10 TUCIUIUIMHE, COOTHECEHHBIC C YCTAHOBJICHHBIMH B IPOTPAMME WHIMKATOPAMHU
JOCTHIKEHHSI KOMITCTCHITUH.

OO0uue npaBuiia BbICTABICHUS OLEHOK TEKYIIEH U MPOMEXYTOUYHOM aTTeCTaluy MO AUCLHUILIMHE
OTIPENIeNAIOTCS OATUTLHO-PEUTHHTOBON CHCTEMOH, MPUBEICHHON B paboyveil mporpaMMe AUCIUILTUHEL.

Ha ocHoBanum kputepueB, NPUBEACHHBIX B I1. 3, OCYIIECTBIISETCS OIEHKA YPOBHEHW JOCTUTHYTHIX
pe3ynbTaTOB OOYYEHHMS 110 JUCIUTIIIMHE, COOTHECEHHBIX ¢ YCTAaHOBJIECHHBIMH B IIPOTpaMMe WHIUKATOPaMHU
noctmwkenus komrerennuid [TK-1/HA, TIK-2/HA, TIK-3/HA, 3akperieHHbIX 33 JUCITUTIITHHOM.

OO0masi XapakTepucTHKA YPOBHeil pe3yJibTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ MHIAUKATOPaAMHU
AOCTHKEHUS] KOMIIeTeHIHit

IpoaBunyreiil. Teopernyeckoe coaepkaHHe Kypca OCBOEHO  MOJHOCThIO.  CTyaeHT
JEMOHCTPUPYET CUCTEMATHYECKOE U TJIyOOKOe IMOHMMaHHe Y4yeOHOro Marepuaja U CHOCOOHOCTh K
CaMOCTOSITETbHOMY MOTIOJHEHUI0 M OOHOBJICHMIO 3HAHMM B XOJ€ JalibHeHIIed yuyeOHOW paboThl U
npodeccroHanbHOM nesTenbHocTH. ChopMUpoBaHbl HEOOXOIMMBbIE HABBIKH MPaKTUUYeCKOW paboThl. Bee
yueOHbI€ 3a/laHusl, IPETYCMOTPEHHbBIE IPOrpaMMOi 00yUeHUSs, BHITIOJIHEHBI KAU€CTBEHHO, 0€3 3aMeUaHH.
Pesynbrarel oOydeHus o AMCHUIUIMHE (MOIYITIO), COOTHECEHHBIE C YCTAHOBIIEHHBIMH B IPOTpPaMMeE
MHAWKATOpaMU JOCTWKEHHMsI KOMIIETEHIMH, OLIEHEHbl YHCIOM O0ajuloB, BXOJSIIMM B JMANa3oH
IIPOJIBUHYTOTO YPOBHSI.

Ba3oBplii. Teopernueckoe conepkaHne Kypca OCBOEGHO B 0ObeMe, HEO0OXOJAMMOM IS
nanpHEeHmen y4eObl u  mpodeccHOHaIbHOM  ACSITENBHOCTH. HaBbIKM MpakTHUeCKOW paboThI
chopmupoBanbl Ha 6a30BOM ypoBHE. Bce mpemgycMoTpeHHbIe TTporpaMMoi o0ydeHus1 yueOHbIC 3aaHus
BBITIOJTHEHBI C HEOOJBIIMMH TOTPENTHOCTIMH. Pe3ynabTaTel 0OydeHHs] TO JUCIUILUIMHE (MOIYIIO),
COOTHECEHHbIE C YCTAaHOBJICHHBIMU B MPOTPAMME WHIUKATOPAMU JOCTHIKEHUS KOMIETEHIIMN, OI[CHEHbI
quciioM 0aioB B mpeenax 0a30BOr0 YpOBHSL.

Ioporosbiii. Teopernueckoe conepkaHue Kypca OCBOGHO B oObeMe, HEO0OXOIUMOM st
nanpHene yueobl u nmpodeccruoHalbHOM NesTeIbHOCTH. HekoTopble mpakThyeckue HaBbIKU pabOThI ©
chopmupoBanbl ¢ mpobOeramu. YdueOHbIE 3agaHusi, MPEAYCMOTPEHHBIE MpPOrpaMMoil oO0ydeHus,
BBIMIOJIHSJIUCh C OLIMOKaMH, WCIPABICHHBIMU TI0JI PYKOBOJCTBOM IpemnojaBatens. Pe3yiabTaTsl
oOyueHus Mo AUCHUIUINHE (MOIYIII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MIPOrpaMMe MHIMKATOPaMU
JOCTHKEHHS] KOMIIETEHIIMH, OLIEHEHbI YHCIIOM OaJIOB B MpezesiaX MOPOrOBOTO YPOBHSL.

Huske moporoBoro. TeopeTnueckoe cojiep>kaHue Kypca OCBOeHO (parmeHTapHO. HeoOxoaumbie
HABBIKM TMPaKTUYECKOH paboThl CcPOpPMHPOBAHBI MHUHMMAIBHO. bBOJBIIMHCTBO y4eOHBIX 3aJaHUH,
MPEeIyCMOTPEHHBIX MpOrpaMMoil OOy4deHHsI, HE BBINOJHEHbI. Pe3ynbraTel OOydeHHUS MO TUCIUILTAHE
(MOJymI0), COOTHECEHHBIE C YCTAaHOBIEHHBIMH B TIPOrpaMMe MHAWKATOPaMU JTOCTIKEHUSI KOMITIETEHIUH,
OIICHEHBI YMCJIOM 0aJUIOB, BXOISIIUX B AUANa30H HIKE TOPOTOBOTO YPOBHSL.



denepalibHOE roCy1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKACHHUE
BBICIIEr0 00pa30BaHuUs
«HoBocubupckuii rocyiapcTBeHHBI TEXHUYECKUH YHHBEPCUTET

Kadenpa ontuuecknx nHOPMAITMOHHBIX TEXHOJIOTUN

IHacnopT 3x3amena
1o aucuuiuinHe «ONTUYECKUN CTIEKTPAIbHBIN aHAIU3», 3 ceMecTp

1. MerToauka oleHKH

DK3aMeH TPOBOJUTCS B YCTHOUW (opme, mo Omieram. buier coctouT w3 2 BONPOCOB U
(bopMupyeTCst TIO CIEAYIOIEMY TTPABIITY:
— TIepBBIN BOIIPOC BRIOMpAETCs U3 AnarnasoHa Bonpocos 1-10;
—  BTOpOIi BoTpoc U3 rana3ona Borpocos 11-20.
Takum 06pa3oM, NpoOBEPSIOTCS Pe3yabTaThl OOYYEHUS MO JAUCHUIUIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMH B IIPOrpaMMeE HHAUKATOpaMU JOCTUKCHHUA KOMHeTeHHHﬁ.
Ha »x3amene IpenoaaBareiib BIIPaBC 3aJaBaTb CTYJACHTY YTOYHAIOMINE W AOMOJHUTCIIBHBIC
BOIPOCHI U3 00111ero nepeyns (11. 4).

dDopMa >k3aMEeHAIMOHHOTO OniieTa

HOBOCHBMPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 9K3aMeHY 10 JUCIHUIUIMHE «ONTHYECKUN CIIEKTPAIbHBIN aHAJIHM3)

1. Bompoc 1.
2. Bomnpoc 2.

YTBepxaaro: 3aB. Kadeapoi JIoJDKHOCTE, PO
(moammcp)

(mara)

2. Kpurtepun omeHKH pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHM
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHI

OtBer Ha 9K3aMEHaIIOHHBIN OMJIET 3aCUMTBHIBACTCS Ha NMPOABHHYTOM YPOBHE, €CIIH
CTYACHT HIPOBOIAUT CpaBHI/ITeJ'IBHHﬁ KOMILIEKCHBIM aHaIu3 Marcpualia, BbIABIIACT HpO6JICMBI,
npeajiaract MEXaHU3Mbl HMX PCHICHUA, MNPCACTABIISICT KOJIMYCCTBCHHBIC XAPAKTCPUCTUKH
OIMPCACIICHHBIX TMPOUECCOB, IMPUBOAWUT KOHKPCTHBIC IIPUMCPBI. COBOKYHHOCTL PE3YyIbTATOB
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oOy4yeHHs MO AMCUUIUIMHE (MOJYJI0) W COOTHECEHHBIX C HHMH HHAWKATOPOB JIOCTHIKECHUS
KOMIETECHIIMI HE COJAEPXKUT TpoOeioB. YCTaHOBJICHHbIE B IPOrpaMMe KOMIETEHIHH
chopMupoBaHbI B MOTHOM 00beMe. OrnieHka coctasisieT om 35 0o 40 b6annos.

OTBeT Ha >K3aMEHAIMOHHBIA OMJIET 3aCUMTHIBAETCS Ha 0a30BOM YPOBHE, €CIIM CTYACHT
[P OTBETE Ha BOMPOCHI (OPMYIHUPYET OCHOBHBIC MOHSITHUS, JAET XapaKTEPUCTHKY IMPOIIECCOB,
SIBIICHHUH, MPOBOAWUT aHAIW3 NPUYMH, YCIOBHH, CINOCOOEH IPEICTaBUTh KOJHMUYECTBEHHBIC H
Ka4eCTBEHHBIE XapaKTEpUCTHKH TporieccoB. COBOKYIMHOCTh pE3yJabTaTOB OOydeHHs TIO
IUCUUIUIAHE (MOMAYII0) M COOTHECEHHBIX C HHUMH HWHAWKATOPOB JOCTMXKEHUS KOMIIETEHIIMA
COJCPKUT HECYIIECTBEHHBIE TMPOOENbl. YCTaHOBJIEHHBIE B TIPOrpaMMe KOMIICTCHIINU
chopmupoBanbl Ha 6a30BoM ypoBHE. O1ieHKa cocTaBisier om 34 0o 27 bannos.

OTBeT Ha HK3aMEHAIMOHHBIA OWJIET 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CITU CTYICHT
MIpU OTBETE Ha BOIPOCHI JIAeT OIpENeNICHHe OCHOBHBIX IMOHSATHHA, MOXKET MOKa3aTh MPUYHMHHO-
CIIEZICTBEHHBIE CBsi3M  siBIIeHUA. COBOKYIMHOCTh pE3YJIbTaTOB OOYYEeHHUS MO JUCIHILINHE
(MOIyYII0) W COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTIDKEHHS KOMIIETECHIIMA COAEPIKUT
npo0Oenbl. Y CTaHOBJICHHBIE B IPOrpaMMe KOMIIETEHIINH C(OPMHUPOBAHBI HA TIOPOTOBOM YPOBHE.
Onenka cocrainsier om 26 0o 20 bannos.

OTBeT Ha SK3aMEHAIIMOHHBIA OWJIET CYHMTAeTCs HeyI0BJIeTBOPUTEIbHBIM (HIKE
TIOPOTOBOTO YPOBHSI), €CIT CTYACHT MpPU OTBETE Ha BOMPOCHI HE JAET ONPENEeNICHUH OCHOBHBIX
TIOHATHI, HE CIOCOOEH TMOKa3aTh NMPHYUHHO-CIIECICTBEHHbIE CBS3HM sBIeHHNA. COBOKYITHOCTBH
pe3yiabpTaToB OOyYeHHs IO AMCHUIUIMHE (MOJIYII0) W COOTHECEHHBIX C HHMH HWHAWKATOPOB
TOCTIKEHUSI KOMIIETCHIINN COCPIKUT CYIIECTBEHHBIE MPOOEIb. Y CTaHOBICHHBIE B ITPOTPaMMe
KoMIieTeHIMH He chopmupoBanbl. O1ieHKa cocTaBisieT menee 20 6annos.

3. IIkajiaa oneHKH

DK3aMeH CUMTACTCs CIAHHBIM, €CJIM CyMMa OaJlTOB IO BCEM 3aaHUsIM OMJIeTa COCTaBIICT
or 20 pmo 40 OawioB BrmouutenbHO. Cymma Menee 20 OalioB  mpHU3HAETCS
HEYJIOBJICTBOPUTEILHBIM PE3YJIbTATOM IMMPOMEKYTOYHOH aTTECTAI[MH 110 JUCIUTIIMHE (MO/TYITIO).

B oOmeit oneHke N0 AMCHMILIMHE SK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBHUH C IIPaBUIIAMH Oa/TbHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

Bomnpocsl K 5k3aMeHy 0 AucHUIIHHE «ONTHYECKUI CIIEKTPaIbHBIM aHATIU3»

ATomHbIe abcopOrus, QuiroopectieHus U sMuccus. JlyroBoi mia3MaTpoH.

XapakTepuCTUKU BOTHYTHIX TUDPAKIIMOHHBIX PEIIETOK. MeTOAbI MX UCCIICOBAHMSL.

KBanrtoBas 3¢(heKTUBHOCTD U CIIEKTpaibHasi YyBCTBUTENLHOCTD TUHEEK (OTO-THOIOB.

Hcrounuku Bo30yXA€HHUS aTOMHO-3MUCCHOHHOTO criekTpa. Cxema [lamena-Pynre.

JIyroBoii u HCKpOBOH pa3psbl, Tl pa3psan. Buas paspsanos. Obnactu

MIPUMEHEHHSL.

CrniektpanbHble IUHUU. DHeprus Bo30yxaeHus. Cxema Doepra-dacru.

7. Judpaximonnsie peméTku. ['onorpadudeckue u Hapesubie. [IpodunrpoBaHHbIe.
DneKTposl U ux hopma.

8. Meroapl OaBICHUS «Apa3UTHBIX» MOPSAKOB crieKTpa. TBepaoTeNbHbIE JEeTEKTOPHI
n3nyuenus. Knaccuduxarms.

9. Cnexkrpansublie nmpubopsl. Haznauenue u kinaccuduxanus. MIcTouHUKY ¢
WHJYKTUBHOCBSI3aHHOM TJI1a3MOM.

10. Inamenna. COOpku TUHEEK. AHATN3aTOPBI CIIEKTPOB.

11. Xapakrepuctuku ananuzatopoB. [IpodunupoBanue. MeToabl BBOIa U3TYYCHUS B
CHEKTPANBHBIN MPUOOP.

12. TemniepatypHblil 1pelid ceKTpaibHbIX JUHUH. Vi3MepeHne MHTEHCUBHOCTH

CHEKTPaIbHOM JIMHUH.

agrwnPE A
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13.
14.

15.

16.

17.

18.

19.

20.

IToBepka cpencts u3mepenuil. [IpoucxoxaeHne ONTUYECKUX aTOMHBIX CIIEKTPOB.
[IpeumymiecTBa U HENOCTATKH MPHU3MBI M TUPPAKITUOHHON PEIIETKH. XapaKTePUCTHKH
crekTpoMerpa «l'panmy.

MeToab!l BBOJa U3JTy4EHHUS B CLIEKTPAIBHBIA TPUOODP. XapaKTEPUCTHKH U3MEPUTEIBHOTO
KaHaja.

KBanTtoBbI# m1ym uHeeKk (GoToauo10B. [lonymsipHble cXeMbl MHOTOKaHAIbHBIX
CIIEKTPOMETPOB.

Cxema D6epra-®actu. AGeppanuu cxembl. Metosl pacuera. [Ipenmymecta u
HEJOCTaTK!

CXEMBI.

Xapaxrepuctuku cnexkrpomerpa «Konnbpu». OueHnBaHre METPOIOTHUECKUX
XapaKTEPUCTHK.

BinsiHne HeNMMHENHOCTH U3MEPUTENIBHOTO KaHAJIa Ha PE3YJIbTaThl ONPEICICHUS
KOHIIEHTpalmii. MeTo  KanOpOBKH U3MEPHUTEIILHOTO KaHaa.

Mertponoruueckoe odecrieueHue aTOMHO-3MUCCUOHHOTO CIIEKTPaIbHOTO aHaIN3a.
CriekTpanbHble JIMHUM.



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICLIEr0 00pa30BaHuUs
«HoBocuOupckuii rocy1apcTBEeHHBIA TEXHUYECKUH YHUBEPCUTET
Kadenpa ontudeckux nHGOPMAITMOHHBIX TEXHOJIOTUN

IHacnopT KOHTPOJILHOK PadOTHI

1o auciuIuinHe «ONTHYECKUH CIICKTPATBHBIA aHAIH3», 3 CEMECTp

1. MeToauka oueHKH

BrinonHenue KOHTPOIBHOM pabOTHI ABISIETCS POPMOI TEKyIIeH aTTecTanu (KOHTPOJIS)
M0 AUCIUIUIMHE, TPEAYCMOTPEHHON Y4€OHBIM TIJIAHOM.

KonTtponbsHast paGora HampaBieHa Ha 3aKpeIUICHHE W TPOBEPKY YPOBHS BIIAJCHUS
y49eOHBIM MaTepUAIOM IO TCOPETHUYSCKUM TeMaM M TeMaM IMPAKTUYCCKHX 3aHITHHA, a TaKKe
(hopMupOBaHNE HABBIKOB CAMOCTOSATEILHOTO aHaJIM3a MPOIIECCOB U SIBJICHHH TI0 TaHHOHW TEME.

KonTponsHas pabora npoBoautcs 1o Teme «CeKTpaabHbIe TUHUI.

Homep MHIUBUAYAIBHOTO 3aJlaHUsl OTPEICIIICTCS M0 MOPSJAKOBOMY HOMEpYy (haMuiuu
CTyJIEHTa B CIHCKE TPYNMbl. MI3MeHeHne BapraHTa 3a/1aHusI BO3MOXHO TOJIBKO IO COTJIACOBAHHIO
C TPEMo/IaBaTeNIeM.

KonunuectBo 3amanuii qoctaToyHO JUIst o0ecneueHus, KaKI0ro 00yqaromerocs 3aJJaHueM
KOHTpPOJIbHON pabOTHI.

Cmpykmypa KoHmponabHOU padbomol.

1. TwurynpHBIHA TUCT (CM. IPUIIOKECHHE)

2. Baenenwue (aKTyaabHOCTb, 11€]1b, 3a7a49H).

3. OcHoBHas 4acTh (3a1aHue KOHTPOJLHON PabOTHI).
4. 3axmroueHue (BBIBOJBI U PEKOMEH/IAITNH ).

5. CHoucok JIuTepaTrypbl U HCTOUHUKOB.

OcHOBHasE 4acTb — 3TO OTBET Ha 3aJlaHUS KOHTPOJIbHOW paboThl. OH MODKEH OBITh
CaMOCTOSITENIbHBIM, PAa3BEPHYTBIM M apryMEHTHUPOBaHHBIM. llpu HeE0OXOIUMOCTH OCHOBHAs
4acThb MOXKET ObITh pa3duTa Ha O0Jiee MEIKUE BOIIPOCHI.

3aKiIloueHue: M3JI0KeHHE OOIEro BhIBOJA MO U3YyYEHHOUW mpobieme M mpeiaracMbIxX
PEKOMEH IalHil.

Crucox nutepatypsl odopmisieTcss B COOTBETCTBHM ¢  OuOIuMorpapuuecKuMu
TpeOoBaHUSIMU B an(aBUTHOM TMOPSIKE W BKIOYAeT OT 3 A0 5 HCTOYHUKOB (KHUI, cTaTel
pa3HbIX aBTOPOB, HMHTEPHET-UCTOUYHUKOB, TOKYMEHTOB), KOTOpbIE OBLIM HW3YYEHBl MPH
BBITIOJTHEHUH KOHTPOJIBHOU PabOTHI.

PexoMeHyeTcst m3narath MbICIH, 110 CYIIECTBY, KPATKO M JIOTUYHO.

Tpebosanus k ohopmueruio:

O0beM KOHTPOJBHON paboThl 10 10 cTpaHuIl MAIMHOMKMCHOTO TeKcTa ¢opmara A4.
HIpudt Times New Roman, 12. Hymepanusi cTpaHuIl CKBO3HAs, B HIDKHEH 4YacTH JIMCTa TI0
ueHtpy apabckumu 1udppamu. KoHTponbHas paboTa [0DKHA OBITH OTpEJAKTUPOBaHA, HE
coniepkath opdorpaduyeckix, CHHTAKCHUECKUX U CTUJIEBBIX OIIHOOK.

KouTtponwsHas pabora mpemocTaBisieTcsl sl MPOBEPKU B AJIEKTPOHHOM BHUJAE B CPOK,
yCTaHOBJICHHBIN MpernogaBaTeneM. [Ipu monokuTeTbHOM pe3ylbTaTe OIEHUBAHUS KOHTPOJIHHON
paboThl CTyIeHT e€ pacredarbiBaeT, NepeJaeT Ha Kadeapy W 3alluiiaeT 0 CEeCCUU B
Ha3HaueHHoe mpenoAaBareneM Bpems. [lo pesynbraTam 3almUTBl CTYIACHTY BBICTABISETCS
OIICHKAa B COOTBETCTBHHU C KPUTEPHUSIMU, MPUBEICHHBIMU B 1. 2 HacTosiero [lacopra.

KOHTpOJ’ILHaﬂ pa60Ta MMPOBOAUTCH 1O TEMC ((CHCKTpaHBHBIC JIMHHUHW»-, BKIIIOYACT 4 3aJaHusl.

BrinoaHseTcs MUCBMEHHO.



1. Kpurepum omeHkHM pe3y/jbTAaTOB 00y4eHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOCHMS
HHIMKATOPOB I0CTHKeHUS] KOMIIeTeHI Ml

OOmue mpaBuiia BBICTaBJICHHUS OLIEHOK TEKYILEH aTTecTalMy OMpPEAENsIoTCcsl OaIbHO-
PEUTUHIOBOM CUCTEMOM, YCTaHOBJICHHOM JIOKaNbHBIM akToM HI'TVY.

KontponpHast paGoTa BBIMONIHEHA HA MPOJABHMHYTOM YpPOBHE, €CIH CTPYKTYpa,
comepkanne u odopmieHne paboTbl COOTBETCTBYET TpeOoBaHMsSIM. Bce dacTum KOHTpPOJIBHOM
paboTHI COTTIACOBAHBI, TEKCT JIOTMYHO BBICTPOEH M SBISIETCS aBTOPCKUM. [IpHCYTCTBYIOT CCBIITKH
Ha HOpPMaTHBHBIE JOKYMEHTHI U aKTyalbHYIO JIuTepaTypy. PaboTta mpencraBieHa i mpoBEpKU
B YCTAaHOBJICHHBIE CPOKH. AHAIIN3 KAXKIOTO U3 Pa3IesioB KOHTPOJIHHON pabOThI CBUICTEIHCTBYET
O TOM, YTO COBOKYITHOCThH PE3yJIbTaTOB €€ BBHITIOJHEHUSI U COOTHECEHHBIX C HUMH MHINKATOPOB
JOCTHKEHHSI KOMIIETEHIIMM HEe COAEPKHUT MpoOenoB. 3aKperieHHbIE 32 KOHTPOJbHOU paboToM
KOMIETEeHIIMH C(HOPMHUPOBAHBI Ha TPOJBHHYTOM ypoBHe. OmueHka coctaBisier om 18 do 20
oannos.

KonTponsHast pabota BhIOHEHA HA §a30BOM YPOBHE, €CITU CTPYKTYypa, COJAEpKaHUE U
odopmiieHne pabOThl COOTBETCTBYET TpeOOBaHMSIM, HO paboTa COJEPKUT EAMHUYHBIC HE
MPUHIANIAATIBLHBIE OIIMOKHW, WCTIPABJICHHBIE TIOCIE 3aMeuaHui TpemnojaBarens. Bce wacTtu
KOHTPOJIbHOH pabOTHl COTJIACOBAHBI, TEKCT JIOTHYHO BBICTPOSH U SIBISIETCS aBTOPCKUM.
[TpuCyTCTBYIOT CCBHUIKM Ha HOpPMAaTHBHBIE IOKYMEHTHI W aKTyalbHYIO JUTeparypy. Pabora
MpeJCTaBlIeHa Ui TPOBEPKH B YCTAHOBJICHHBIE CPOKH. AHAIW3 KaXIOTO W3 pas3ziesioB
KOHTPOJILHON pabOThI CBUICTENBCTBYET O TOM, YTO COBOKYITHOCTh PE3yJIbTaTOB €€ BBITIOJTHEHUS
Y COOTHECEHHBIX C HUMH HHIUKATOPOB JIOCTH)KCHUSI KOMIIETEHIHI COJEP)KUT HECYIIECTBEHHBIE
npoOenbl. 3aKperyieHHbIE 32 KOHTPOJIBHOW pabOTON KOMITETeHIIMH COPMUPOBAHBI Ha 0a30BOM
ypoBHe. OrteHka coctaBisiet om 14 oo 17 6annos.

KouTposnbHas paboTa BBINOJHEHA HA MOPOrOBOM YPOBHE, €CIIH CTPYKTYypa, COACpKaHHE
u odopmiieHHEe pabOThl COOTBETCTBYET TpeOOBaHMSIM, HO paboTa COACPKHUT OIIUOKH,
HEOJJHOKPAaTHO UCIpaBJIsieMble MOCIIEe 3aMeYaHHi npenogaBatesns. YacTu KOHTPOJIbHOM paboTHI B
L[eJIOM corjiacoBaHbl. [IpHCYTCTBYIOT CCBHUIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTyalbHYIO
nutepatypy. Pabora npeacrasieHa aisi IpoOBEPKU B YCTAaHOBJICHHbBIE CPOKU. AHAIINU3 KaXI0TO U3
pa3nesioB KOHTPOJBHOU paboThl CBUAETENBCTBYET O TOM, YTO COBOKYIHOCTH PE3YJIbTATOB €€
BBITIOJIHEHUSI M COOTHECEHHBIX C HMMU HHIUKATOPOB JOCTHIKEHHS KOMIIETEHIMH COICPKHUT
npoOenbl. 3akpeIuieHHbIe 3a KOHTPOJIBHON paboToil KoMIeTeHUUH CcHOpMHUPOBAHBI Ha
noporoBoMm ypoBHe. Orienka coctasisieT om 10 0o 13 6annos.

KoutponpHast pabota cuuTaercss He BBINOJHEHHON, €ClU CTPYKTypa, COJAEpKaHHE U
odopmiieHre pabOThl HE COOTBETCTBYET TpeOOBaHUSM, paboTa COAECPKHUT CYIIECTBEHHbBIC
OLIMOKY, HE UCIIPaBJICHHBIE MOCIIE 3aMeYaHuil mpenogaBaTens. YacTu KOHTPOJILHOU pabOThI
He corjacoBaHbl. OTCYTCTBYIOT CCBHUJIKM Ha HOpPMATHBHBIE TOKYMEHTHI U aKTyaJbHYIO
nutepatypy. PaGora He mpencTaBiieHa ANl IPOBEPKM B YCTAaHOBJICGHHBIE CPOKH. AHAIHU3
KQKJOTO U3 pa3JesioB KOHTPOJIbHON pabOThl CBUIECTENHCTBYET O TOM, YTO COBOKYITHOCTb
pEe3yNbTaTOB €€ BBHINOJHEHHS M COOTHECEHHBIX C HHMU MHIUKATOPOB JOCTHIKCHHUS
KOMIETEHIIMI HEe COAEpKUT MHOXECTBO CYIIECTBEHHBIX NpOOenoB. 3akperjeHHble 3a
KOHTPOJIbHON paboToil kommnereHIMH He chopmupoBanbl. OreHka coctaBnsieTr om 1 do 9
bannos.

2. HIkanaa oueHkHn

KontponpHast pabota kak (opma Tekymied arrectaiiui (KOHTPOJIS) MO JUCIHUILIMHE
CUMTAETCSl YCIEIIHO BBITIOJHEHHOW, €CIIM CyMMa TOJYy4eHHBIX Oa/UIOB MO BCEM €€ 3aJaHHsIM
cocrasigeT oT 10 no 20 0aJUI0B BKIIOUUTEILHO.

B O6H.[CI‘;I OICHKC II0 AUCHHUIIIIMHE Oalibl 3a BBINOJIHEHUE KOHTpOJ'IBHOI\/'I pa60TBI
YYUTBIBAOTCA B COOTBECTCTBUU C IIpaBUIIAMHU 6aHHLHO-pCﬁTHHF OBOIl CHCTEMBI H Ta6JIPII_ICI>'I



COOTBETCTBUS OAIIOB, TPAAUIIMOHHOW OlleHKH M OykBeHHOW onenku ECTS, ycraHOBIECHHBIMH B
HITY.

3. IlpumepHblii nepevyeHb 3aJaHNi KOHTPOJIbHOI PadoThI

3anaua | [lorenuman Bo30yxaenus atroma Hatpus 2,1 3B. Beraucnnte 1y BonHbL
PE30HAHCHOI JIMHHH aTOMa HATPHA.

3anaua 2 llo opuuuansHoMy onpeaeneHuo MeTp pases 1650763,73 niuHEB! BOJIHBI OHOTO U3
Mepexo0B HUCTOro u3oTona = Kr B Bakyyme. Paccuuraiite ans storo nepexosa:
a) A (A, uM, Mxm), 6) v (I'n), B) F(L:M'l), r) E ¢otona (3B).

3anaua 3 Haiiiure BOJTHOBOE YHCIIO TMHUH, MOSBJISIONIECICS B CIEKTPE ATOMAPHOTO BOIOPO/IA
MpH TEPexo/ie U3 BO30YXkKIEHHOro cocTosnus (n = 3) B ocHoBHOE (n = 1). B kakoii
obnacTu crniekrpa oHa pacnonoxkena? (I[locrosunas Pundepra R = 1,09678'10° em™).

3anaua 4 B cnekrpe npoObl Mexkay nuHHAME Kene3a A; = 304,266 um u A; = 304,508 am
MMEETCS ellle OHA THHUS. BhiuucIuTh IUTHHY BOJIHBI 3TOM NMMHUM (A, ), €C/IM HA 3KpaHe
CHEKTPONPOEKTOPa OHA yaaneHa ot nepsoii nuHuu Fe Ha 1,5 mm, a ot Bropoii — Ha 2,5
MM.



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICLIEr0 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEeHHBIN TEXHUYECKUH YHHBEPCUTET

Kadenpa ontuueckux nHPOPMAITMOHHBIX TEXHOIOTUN

IHacnopr
pacueTHO-TpauuecKoro 3aganus (padorpl)

1o qucruIuimHe «ONTHYSCKUI CIIeKTPaIbHBIA aHATTU3», 3 CEMECTP

1. MeToauka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (pabotsi) (mamee - PI'3(P)) sBasercs
dbopmoil Tekymiel arrectanu (KOHTPOJS) TO JUCHMIUIMHE, TPEIYCMOTPEHHOW Y4eOHBIM
IJTAHOM.

Hens PI'3(P): cTyneHThl AOMKHBI OCBOMTH M HAy4YUThCS MPOTpaMMHOMN pealn3aluu
MIPUHIIATIOB, METOJOB U aJITOPUTMOB PEIICHUSI OCHOBHBIX M BCIIOMOTATEIbHBIX 3a/a4.

O6s13aTenbHbIM 3nieMenToM PI'3(P) siBnsiercs ananus o0bekTa IMarHOCTUPOBAHUS, BEIOOD
n O0OOCHOBaHME JMarHOCTUYECKUMX MPHU3HAKOB M MapaMeTpoB, pa3paboTKa aJrOPUTMOB
JMarHOCTUPOBAHUS, BHIOOP amnmapaTHBIX CPEACTB PEIICHUS 3a/1a4.

Howmep 3aganus coorBercTBYyeT nocieaHen nudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(crynenyeckoro Ouiera).

PI"3(P) BeImoIHACTCS MHIUBHTYATBHO.

KonuuectBo 3amaHuii moctatoyHo s 0OeCHEUeHHs, KakKJIOoro oO0ydaromerocs
WHIUBHAYyTbHBIM 3amanuemM PI'3(P).

3amena 3ananus PI'3(P) ocymecTBisercs mo coriacoBaHUIO ¢ MPENoaaBaTeieM U3 YHCiia
pPe3epBHBIX (HE 3aHSATHIX) 3aIaHUM.

[lepen BhIMONHEHHWEM 3aJaHUS CTYACHT JOJDKEH O3HAKOMUTHCA C TEOPETHUYECKUMHU
MaTepuagamMu.

[IpenogaBaTenb OCYIIECTBISET PYKOBOJACTBO IO BBHIMOJHEHHUIO 3a/laHUsl, OKa3bIBaeT
KOHCYJIbTAIIMOHHYIO IIOMOIITL U IprHUMAeET oTdeT mo PT'3(P).

ITo pesynbraram BbmosHeHuss PI3(P) BbmosHseTCS OTYET, KOTOPBIA COCTOUT U3
CJIEYIOIIUX YacTei:

TuTyabHBIN JTHUCT (CM. HUXKE)
BBenenue

OcHoBHas 4acTb

3aKiIroYeHue

Criucox IuTepaTypsl U HCTOYHUKOB.

SARESI A .

Tpebosanus k ogpopmaenuio:.

Oo6wem PI'3(3) no 10 crpanun mamuHOnKCHOTO TekcTa hopmara A4. Illpudt Times New
Roman, 12. ®opmynsl Habupawotcs B pemaktope Math Type. Pazmerienne ckaHHpOBaHHBIX
dbopmyn He momyckaercs. Hymeparus cTpaHuil CKBO3Hasl, B HIDKHEH 4YacTH JIMUCTa O LEHTPY
apabckumu  uuppamu. Pabora gmomkHa OBITH  OTpPEIaKTHpOBaHa, HE  COJEPKATh
opdorpadudeckux, CHHTAKCHYECKUX M CTHIIEBBIX OIIHOOK.

OTueT B ycTaHOBIJIEHHBIE CPOKHM cjAaeTcs Ha kadenpy Ui nposepku. [IpemopaBarens
OILICHUBAET KAauyeCTBO Pa0OOThI, OTMEUYAET MOJOXKUTENbHbIE CTOPOHBI M HEJOCTAaTKH PabOThl U
oTpeieNseT, JIOMycKaeTcsl U OHa K 3amuTe. [Ipy Heo6X0oIMMOCTH MpenoaaBareNb BO3BpaIlaeT
PI'3(P) crynenty anst A0opaOOTKM M YCTAHABJIMBAET CPOKU MOBTOPHOTO IPENOCTABICHUS IS



npoBepkH. J{o 3amuTsl paboThl CTYIEHTOM JOJDKHBI OBITH CAETaHbl HE00XO0IMMbIEC UCTIPABICHHUS
U JIOIIOJIHEHUS IO BCEM 3aMEUYaHUSAM IPEIo1aBaTesl.

[Ipu mnonoxurensHoM pe3ynbrare oueHuBanusi PI'3(P) cryneHT e€ pacneuaThiBaer,
nepeaaeT Ha Kadeapy U 3alIMIaeT A0 CECCUHM B HA3HAYEHHOE MPEenojaBaTeaeM BpeMs.

3ammura PI'3(P) cocTrouT B HMHOMBUAYaTbHOM YCTHOM cOOECEOBAaHMM CTYJCHTa C
npenojasaTesieM. B mponecce 3aluThl BBISBISETCS YPOBEHb 3HAHUM CTYJEHTA, CTENEHb €ro
CaMOCTOSITEJIBHOCTH IpU  BbINOJHEHUH pabotel. [lo pe3ynabTaram 3aluThl  CTYAEHTY
BBICTaBJISIETCS OLIEHKA B COOTBETCTBUU C KPUTEPUSMHU, NPUBEIEHHBIMU B II. 2 HACTOSLIETO
[Tacnopra.

2. Kpurtepuu oueHKH pe3y/JbTATOB 00y4eHHs, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHHS
HHIMKATOPOB I0CTHKEHUsI KOMIIeTeHIMii

OO6mue mpaBuia BBICTABICHHUS OIICHOK TEKYIIEH aTTeCTalliyd OMPEAeIsIOTCS OaJlTbHO-
PEHUTHUHIOBOM CUCTEMOM, YCTAaHOBIICHHOM JOKaNbHBIM akToM HI'TY.

PI'3(P) cumTaercsi BHINOJHEHHONW Ha NMPOABHHYTOM YPOBHE, €CJIM BCE HEOOXOJMMBIE
pacueTsl MPOU3BEAEHBI CaMOCTOSATENbHO U 0e3 ommbok; Bce pasaenbl PI'3(P) BwimosHeHs
MPaBMWJIBHO U B TOJHOM 00beMme; paboTa odopmiieHa B COOTBETCTBUU C TPEOOBAHUAMU; CllaHA
MPETo/IaBaTelli0 B yKa3aHHBIE CPOKM W HE BO3Bpallajach sl TOPaOOTKH; NaHBI TIOJHBIE U
pa3BepHyThIE BBHIBOJBl M PEKOMEHIAIMW; Ha 3allUTe CTYISHTOM JlaHbl YBEPEHHBIC W
apryMeHTHPOBaHHBIC OTBETHl. COBOKYITHOCTH 3aIUTAHUPOBAHHBIX PE3YIIHTATOB U COOTHECEHHBIX
C HAMH WHIWKATOPOB JIOCTHIKEHUS KOMITETCHIIMI HE COJEPXKHUT MPOOEoB. 3aKperIeHHbIE 3a
PI'3(P) xomnerenuu chopMupoBaHbl Ha TPOABUHYTOM ypoBHE. OrieHka cocTtaisieT om 18 do
20 6annos.

PI'3(P) cuuTaercs BHINOJHEHHON HA 02a30BOM ypOBHE, €CJIM BCE HEOOXOAMMBIC PacUeThl
MIPOM3BEICHBI CAMOCTOSITEIFHO U 0€3 CYIEeCTBEHHBIX OMMO0K; Bce pasaensl PI'3(P) BeimotHEHB
MPaBUJIbHO, HO €CTh 3aMEUaHUsl K MOJTHOTE MpelocTaBiieHus nHdopmanuu; padota odopmiieHa B
COOTBETCTBUU C TpeOOBAHMSIMU; CIHaHa MPENOJaBATENI0 B yKa3aHHBIE CPOKHM U OJHOKPATHO
BO3BpallaJlach CTYIACHTY JIi HE3HAYUTENIbHON NOpaOOTKU; B 3aK/IFOUYEHUH JaHbl BBIBOJBI U
PEKOMEHALINY; HA 3alIUTe CTYJCHTOM JIOMYIIEHbl HEMPUHIUIUAIbHBIE OITHOKH. COBOKYITHOCTh
3aIJITAaHUPOBAHHBIX PE3yJbTaTOB M COOTHECEHHBIX C HHUMU HMHJIUKATOPOB JIOCTHXKEHUS
KOMIIETCHIIMN COJIEPKUT HECYIIeCTBEHHBIC MpooOenbl. 3akperuieHHbie 3a PI'3(P) kommereHmmm
chopmupoBaHbl Ha 6a30BOM ypoBHE. OtieHka coctaBisieT om 14 oo 17 b6annos.

PI'3(P) cuurtaercs BBITOJTHEHHOW HAa MOPOrOBOM YPOBHE, €CIM BCE HEOOXOUMBIC
pacueTsl MPOU3BENEHBI CAMOCTOSITENIBHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
MPUHIUIHATIBHBIA XapaKTep; €CTh 3aMeUYaHUs K MOJIHOTE MpeaocTaBieHus napopmanuu; padora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSIMM; C/JaHa IPENOJaBaTeN0, HO HEOJIHOKPATHO
BO3BpallaIach CTYJCHTY AJIsl JOpaOOTKH; B 3aKIIOYEHUU JITaHbI KpaTKHe BbIBOIbI; 3ammTta PI'3(P)
BBI3BIBACT y CTYJEHTA cepbe3Hble 3aTpyAHeHUs. COBOKYIMHOCTh 3alUIAHUPOBAHHBIX PE3yIbTaTOB
U COOTHECEHHBIX C HUMH HWHIUKATOPOB JIOCTIKEHUS KOMIIETEHLUN COJCPKUT CYIIECTBEHHBIC
npobensl. 3akperuieHHbsle 3a PI'3(P) kommereHnuu cpopMHpoBaHBl Ha MOPOrOBOM YpPOBHE.
Onenka cocrasisgeT om 10 do 13 6annos.

PI'3(P) cunTaercs He BBINOJHEHHON (HM)KE MOPOrOBOTO YPOBHS), €CIHM pPacyeThl
IIPOU3BEJCHbl C CEphE3HBIMU OIMIMOKAaMH; €CThb 3aME4YaHHs K IIOJHOTE MpPeJOCTaBICHUS
uHpopmanun u odopmienuto; PI'3(P) Obina crnaHa npenojaBaTento, HO HEOAHOKPATHO
BO3Bpalllaach CTyJEHTY JUIsl TOpabOTKH, YTO HE MPUBEJIO K yayulieHuto ee kayectsa; PI'3(P) ne
JIOMyIIIeHa 0 3alllUThl, YTO CBHUJAETEILCTBYET O HEYIOBJIETBOPUTEIHLHOM YPOBHE JOCTUTHYTHIX
CTYIEHTOM pe3ynbTaToB. COBOKYIHOCTb 3aIUIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMH HHAWKATOPOB JOCTHKEHHUS KOMIIETEHIMI COJAEpKUT MHOXKECTBEHHBIE CYILECTBEHHBIE
npobensl. 3akperieHHble 3a PI'3(P) xommereHumu He cdopmupoBanbl. OIEeHKa COCTaBISET
menee 10 6amnos.



3.

Ixaja ouneHKH

B oOmieii onenke mo auctuiummae O0amisl 3a PI'3(P) yunuThIBatoTCS B COOTBETCTBHH C

NpaBUJIaMH  OaJUIbHO-PEHTUHTOBOM  CHUCTEMBI, MPHUBEJACHHBIMH B paboyeil mporpamme
JUCLUIIIIUHBL.

PI'3(P) kak dQopma Tekymiei arrecTanuu (KOHTPOJISA) IO JUCHUILUIMHE CUUTACTCS

YCIICIITHO BBIMTOJHEHHOM, €CIT CyMMa MOJIYYCHHBIX OAJIIOB MO BCEM €0 3aJaHHsSIM COCTABJISET OT
10 no 20 0ay10B BKIIOUUTEILHO.

4.
1.

IIpumepnblii nepeyens Tem PI'3(P)

dusnyeckue MMPUHIUIIBL aTOMHOU CIICKTPOCKOIINH. OcHOBHEIE METOABI.

Oco6eHHOCTH MOJIEKYJIAPHON a0COPOIMOHHOM criekTpockonuu. [lormommaromnime
CBOMCTBa MOJIEKYI.

JIroMuHECIIeHTHAsl CIIEKTPOPOTOMEPHS: MEXaHU3MbI, U3MEPEHUE, BUBI U BPEMS )KU3HU
¢dnyopecueniuu. [lonspusanus 1 aHU30TPOTIHSL.

cDOTOaKyCTI/I‘-ICCKafl CIICKTPOCKOIINA: OCHOBHOM IMPUHIUII, TCOPHA U SKCIICPUMCHTAJIbHBIC
MCETOEI.

Paccesinue, mpenoMiieHHE U OTpaKeHUE. YIIpyroe paccessniue. PaMaHOBCKOE paccesiHue U
uH(ppakpacHas crekTpockonus. CrieKTpOCKONHS OTPaKEHHUSL.

KpyroBoii tuxpon3m 1 ONTHYECKOE BPALIEHUE: TEOPETUIECKNE OCHOBBI U IPUMEHEHNE B
CIICKTPOMETPHUH.

Crniektpockonust OMKHEro HHGPaKpacHOTO Arana3zoHa: TEOpHsl, IPUMEHEHHUS.
HNudpakpacHbIil CIIEKTPOMETP.



denepanbHOE roCyJAPCTBEHHOE OIO/PKETHOE 00Pa30BATENBEHOE YUPEXKICHHE
BBICLIEr0 00pa30BaHuUs
«HoBOCHOMPCKHIA TOCYIaPCTBEHHBIA TEXHUUYECKUI YHUBEPCUTET

Kadenpa ontuuecknx nHGOPMAIIMOHHBIX TEXHOJIOTUNA

Iacoopr pedepara

1o auciuIuinHe «ONTHYECKUH CIICKTPATBHBIA aHAINA3Y», 3 CEMECTp

B ToMm cnyuae, eciiu B y4eOHOM IIaHE 3aIlUIaHUPOBAH pedepar, To pa3paboTUHK 3aroTHSIET
nacropt pedepara

1. MeToauka oneHKH

Boinonnenue pedepara sBisiercs ¢GopMoM  Tekyuiedl arrectrauuu (KOHTPOJS) IO
JTUCIHIUTAHE, PEAYCMOTPEHHOW y4eOHBIM TITAHOM.
Lenp w 3amaun pedepaTa: yriryOJeHHEe W PACHIMPEHHE TEOPETHYECKUX 3HAHUH I10
PedepupoBanme mpearnonaraeT M3JI0KEHHE _
Ha OCHOBe Kiaccudukanuu, oOOOIICHHS, aHaIM3a W CHHTE3a OJHOTO WJIM HECKOJIBKUX
HMCTOYHUKOB . Pemaktupyercs pazpaboTarkom

Pedepar BeImoNHSCTCS HHIUBUIYATBHO CTYJACHTOM TI0 OJHOM W3 T€M, MPHUBEJICHHBIX B TI.
4 nacrosmero Ilacnopra. CtyaeHT BeIOMpaeT TeMy pedepara mo nocienneit mudpe (mudpam) B
HOMEpE 3a4eTHOM KHIDKKHU (CTyaeHYecKoro omsera). PazpaboTumkom MOMKET OBITH TPEIIOKEH
WHOM CIoco0 onpeaesicHUs] TeMbI

KonunuectBo Tem pedepaToB H0CTaTOYHO A 0OeCHedeHrs HHAUBUAYAIbHON TeMaTUKU
JUTSI KaXK0TO 00yJaromerocs.

3aMeHa TeMbl OCYIIECTBJSETCS MO COTJIACOBAHUIO C IIpernojaBaTesieM W3 Yucia
pEe3epBHBIX (HE 3aHATHIX) TEM.

Ilepen  Hauanom  pa®OTBl  HAax  TEMOM  CTYAEGHT  JIOJDKEH  O3HAKOMMTbHCS
PenaxtupyeTtcs pazpaboT4rKoM
[IpenogaBaTenb OCyIIECTBIISET PYKOBOACTBO U OKAa3bIBAET KOHCYIbTAIIMOHHYIO TTOMOIIb.
Pedepar cocTouT U3 Cienyonmx yacTein:

3auMCTBOBaHHE MaTepualla W3 HAy4YHbIX W MHTEPHET-UCTOYHHKOB COIPOBOXKIAETCS
COOCTBEHHBIMH KOMMEHTApHUsSIMHU CTY/AEHTa MO MOBOJY T€X WJIM MHBIX MOJOXEHUH MPUHIUIIOB,
3aKOHOMEPHOCTEH, HMEeT TMOCTpaHUYHbIE CHOCKM, BBIIIOJIHEHHbIE B COOTBETCTBUU C
oubnmuorpadguueckuMu TpeOOBaHUSIMH.

Pa3zpaboTumk KOppeKkTHpyeT CTpyKTypy pedepara, HCXOAd H3 OCOOCHHOCTEH
IUCUUILTHHEL [[BeTHOH mpudT yaamurs!

Tpebosanus k oghopmnenuro:

O6vem pedepara 10 [l crparum mammuonucHoro Tekcra hopmara A4. Ilpudr Times
New Roman, 12. Hymepauus cTpaHul CKBO3Has, B HI)KHEH 4acTH JIMCTa MO LEHTPY apabCKUMHU
muppamu. Pabora nomkHa OBITH OTPENAKTUPOBaHA, HE coaepxkarbh opdorpapuyuecKux,
CHUHTAaKCHYECKUX U CTHJIEBBIX OMHUOOK. Penaktupyercs pa3padoTunkom



Pedepar B ycraHOBIIEHHBIE CPOKHM craeTcs Ha kKadeapy st nmposepku. [IpemonaBarens
OILICHMUBACT KAa4eCTBO PAaOOTHI, OTMEYAET IOJOKUTEIbHbIE CTOPOHBI M HEJOCTAaTKH PabOThI U
OTIpEJEIsAET, OIYCKAaeTCs JIN OHA - [Tpu HEOOXOIMMOCTH TPENoAaBaTeNb BO3BPALIAET
pedepar CTyAeHTy sl T0pabOTKU M yCTAHABIUBACT CPOKU €r0 MOBTOPHOTO MPEIOCTABICHHS
s mpoBepku. [lo BceM 3aMeyaHHMsM TNpENoOAaBaTeNs CTYACHTOM JOJDKHBI OBITH ClICJIaHBI
HEO0XOIMMBbIE UCTIPABJICHUS U JOTIOTHEHHS 10 3AIIUTHI PaOOTHI.

[Ipy nONOXKUTENTLHOM pe3yJabTaTe OLIEHHWBAHMSA CTYIAEHT pacledyaTbiBaeT pedepar,
nepesaet ero Ha Kagenpy it EECINNONINONEDCNCOCHINNCONOMMBYIION /' ccccrii B
Ha3HAUYEHHOE IMperoiaBaTesieM BpeMs. 3amura pedepara COCTOUT B YCTHOM COOOIICHHH O
pe3yibTarax paboThl U OTBETAaX Ha BOMPOCHL. B mporiecce 3aluThl BHISBISETCS YPOBEHb 3HAHUI
CTY/ICHTA, CTEIICHb €r0 CaMOCTOSTEIIFHOCTH TPH BBHITIOJTHEHUU paboThL. [1o pe3ynapTatam 3ammThl
CTYIACHTY BBICTaBJISIETCS OILIEHKAa B COOTBETCTBUU C KPHUTEPUSMH, NPUBEIEHHBIMU B II. 2
Hacrosuero [Tacnopra.

Pa3paboTuuk BripaBe cCaMOCTOSITEILHO YCTAHOBUTH (JOPMY TEKYyILlero KOHTpoJid. [[BeTHOM
mpudt ynanurs!

2. Kpurtepuu oneHKH pe3yJbTATOB OOy4YeHHSI, COOTHECEHHBIX C YPOBHSIMH
O0CBOEHHSI HHAMKATOPOB J0CTUKEHHUS KOMIIEeTeHIH I

OOmiye npaBuiia BBICTABJICHUS OLCHOK TEKYIIEH aTTeCTallud ONPEAEISTCs OallIbHO-
PENTUHIOBOM CUCTEMOMW, YCTAaHOBJICHHOM JIOKanbHbIM akToM HI'TY.

Pedepar BhIOTHEH Ha NPOABHHYTOM YPOBHE, €CIIM CTYISHTOM OO0OCHOBaHa
aKTyaJIbHOCTh TEMBI, TPAMOTHO C(HOPMYITHPOBAHKI IIeTh U 3a1a4u paboThl; pedepaT BBHITIOIHEH
CaMOCTOSITEIIEHO, TeMa HCCIICOBAHUSI PACKPHITA IOJHO W HEMPOTUBOPEYMBO; CTYIACHTOM
MPOJEMOHCTPUPOBAHO YMEHHE paboTaTh ¢ HAyYHOW JIMTEPATypOldl W WHBIMH HCTOYHHKAMU;
pabota odopmieHa B COOTBETCTBMU C TPEOOBAHMSIMH; CIaHA MPETOJABAaTENI0 B yKa3aHHbBIC
CPOKM ¥ HE BO3Bpamajach Ui JOpaOOTKH; MaHbl TOJHBIE WM pPa3BEPHYThIC BBIBOIBI M
PEKOMEH/IAINM; Ha 3alIUTe CTYJACHTOM KPaTKO W JIOTUMHO HM3JIOKEHBI OCHOBHBIC TE3HCHI, JaHBI
apryMEHTHPOBAHHBIC OTBETHI Ha BOMPOCH ayauTopuu. COBOKYITHOCTH 3alUTAHUPOBAHHBIX
pe3yJIbTaTOB U COOTHECEHHBIX C HUMH HWHIMKATOPOB JOCTHIXKECHHS KOMITCTCHIIUH HE COJICPKHT
npo0OenoB. 3akperyieHHbIE 3a pedepaToM KOMIIETEHIMH C(HOPMHPOBAHBI Ha MPOJBUHYTOM
ypoBHe. OIeHKa COCTaBIISICT OM ... ... 00 ...... oannos.

Pedepar BbImONHEH HA 0a30BOM YpOBHE, €CJIM CTYJACHTOM OOOCHOBaHa aKTyaJbHOCTh
TEMBI, TPaMOTHO CQOPMYJIHpPOBaHBI I1eJIb W 3amadud  paboThl; pedepar BBINOJIHECH
CaMOCTOSITEJIFHO, TEMa HKCCIICOBAHUSI PACKPhITa, HO HMEIOTCS HEKOTOpPhIE HETOYHOCTH B
U3JIOKCHUM MaTepuaa; CTYICHTOM MPOJCMOHCTPHUPOBAHO yMEHHE pPadOTaTh C HayYHOUH
JUTEPATypOl U WHBIMU HCTOYHHKAMH, paboTa oOopMIICHA B COOTBETCTBHU C TPCOOBAHHSIMU;
CllaHa TPEIOJABaTeNl0 B YKAa3aHHbIC CPOKM M OJHOKPATHO BO3BpallaliaCh CTYICHTY ISt
HE3HAYUTEIILHOM TIOPAOOTKH; B 3aK/IFOYCHUHN JIAaHBI BBIBOJBI U PEKOMEH/IAINH;, B 3allIATHOW peun
CTYAEHT KpaTKO W JIOTUYHO H3JI0XKHUI OCHOBHBIE TE3HCHl, HO UCHBITBHIBAI HEKOTOPHIE
3aTpyJHEHHs TpPU OTBETe Ha BOMPOCHl ayauTopud. COBOKYMHOCTh 3aIUIaHUPOBAHHBIX
pE3yNbTaTOB U COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTHIKEHUS KOMIIETEHIIUH COMEPIKUT
HEeCYyIIECTBEHHbIE TPOOenbl. 3akperyieHHble 3a pedeparoM KOMIETEHIHH C(HOPMUPOBAHBI Ha
6a3oBoM ypoBHe. OLIeHKa COCTABISET O ... ... 00 ...... bannos.

Pedepar BbImOTHEH HA MOPOrOBOM YPOBHE, €CIH CTYIACHTOM OCO3HAETCS aKTyadbHOCTh
TEMBI, KpaTKO chOpMyIHpOBaHBI LIENb U 337a4u paboThI; pedepaT BBHIIOIHEH CaMOCTOSTENBHO;
TeMa KCCIIEeIOBaHUS PACKPBITA, HO OTCYTCTBYET JIOTHYECKasi OCIEA0BATEILHOCTh B CYKICHUSX;
HEe BBIIEp)KaH 00bEM pedepara; paboTa odopMieHa B COOTBETCTBUU C TPeOOBAaHUSMH; CllaHA
MPernoaBaTeNi0 B YKa3aHHbIE CPOKH, HO HEOJHOKPATHO BO3Bpallajiach CTYIACHTY JUIS
NopaboOTKM; B 3aKIIOUYEHUHM JaHbl KpaTKWE BBIBOJBI; 3alIuTa pedepara BbI3Baja y CTYAEHTa



3aTpy/AHEHHs B YaCTU apryMEHTAIMH MOJYYEHHBIX BBHIBOJIOB U YMEHHS OTCTAaUBATh CBOIO TOUKY
3pernst. COBOKYIHOCTD 3aIUIAHUPOBAHHBIX PE3YIbTATOB U COOTHECEHHBIX C HUMU MHIUKAaTOPOB
TOCTIKEHHUSI KOMIIETEHIIMIA COAEPIKUT CYIIECTBEHHBIE MPOOembl. 3aKperuieHHbIe 3a pedeparom
KOMIETEHIIMH C(POpPMUPOBAaHBI HA MOPOTOBOM ypoBHE. OLEHKa COCTaBISAET OM ...... 00 ...
bannos.

Pedepat cunraercs He BBINOJHEHHBIM (HUXE TIOPOTOBOTO YPOBHSI), €CITU CTYIEHTOM HE
OCO3HAHA AaKTYaJIbHOCTb TEMbl HCCIEIOBaHUS, IIeb M 3agadd paboTbl cHopMyIHpOBaHBI
(dopmanbHO; pedepaT BBINIOJHEH HE CaMOCTOSITENBHO, COJCP)KHUT NMPHUHLIUIHAIBHBIC OIINOKH;
TeMa MCCIIEJJOBaHUS HE pPACKphITa; HE BBLACPKaH 00bEM pedepara; pabora odopmieHa c
HapYIICHUSIMH TIPEIBSBISIEMBIX TpeOOBaHUIl; HE CIaHa IPENoJaBaTeNI0 B YKa3aHHBIE CPOKH;
nopaboTtka pedepara CTyA€HTOM HE MpHBENA K €r0 KaYeCTBEHHOMY YIYYIIEHHIO; OTCYTCTBYIOT
BBIBOJIBI U pekoMeHanui. COBOKYITHOCTh 3aIlJITAHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMH WHJWKATOPOB JOCTIKEHHUS KOMIIETEHIIMH COJEPKUT MHOXKECTBEHHBIC CYIIECTBEHHBIC
npoOenbl. 3aKperieHHbIe 3a pedepaToM KOMIETEHIIMU He chopMHupoBaHbl. OIlleHKa COCTABIISIET
MeHee ... oannos.

Pa3paboTunk KOppeKTHpyeT KpUTEpUH OLEHKU pedepara, HCXoAs M3 clenuduKu
JMCUUTUTAHBL

LBeTHO mIpUdT ynaauTs!

3. IIxkaJua oueHku

Pedepar kak Qopma TeKymero KOHTPOJIS TO JUCIHHMIUIMHE CYHUTASTCS YCIEITHO
BBITIOJTHEHHO, eciTi CyMMa monydernbix 6amios cocrasmser ot [l 1o [l 6ammos xmounTensHo.

MUHUMAaJIBHBIH ¥ MaKCUMaJIbHBIA OallIbl YCTAHABIIMBAIOTCS Pa3padOTYMKOM B pabouei
MporpaMMe JUCIHUILTAHBI U TIEPEHOCSTCS B acnopT pedepara.

L{BeTHOM mpudt ynanute!

B o0mieit ornenke mo gucnuiimHe Oayuibl 3a BBIMOJHEHHE pedepara YUIUTHIBAIOTCS B
COOTBETCTBUU C MpaBUIaMH OalNIbHO-PEHTHHTOBOM CHCTEMBI U TaOMHUIIEH COOTBETCTBUSI OAJLIOB,
TpaTUIIMOHHOM o1ieHKH U OykBeHHO# orieHkH ECTS, ycranoBnennbimu B HI'TY.

4. TlpumepHBbIii nepevyeHb TeM pedepaToB

Yucno TeM JOODKHO  OBITH  JOCTATOYHBIM  JUISL  TOTO, 4YTOObl OLIEHUTH YPOBEHb
cOPMHUPOBAHHOCTH KOMIIETEHIIMN U COOTHECEHHBIX ¢ HUMHU WHAUKATOPOB (Tabuuia pasaeina
1 ®OC 110 AMCIUILIHHE).

L{BeTHOM mIpU(T U3 TEKCTa YAAIUTh!



