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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMnNeTeHunn 1 ONTOMHGOPMATUKN
MK-1/MK. 1 MpoBoAWT NOMCK Hay4YHO-TEXHNYECKOI MH(OpMaLun A1 ONpeaeneHmns
KoMriekca TpeboBaHuii K paspabaTbiBaeMoMy OMTUKO-31EKTPOHHOMY Npubopy;
MpocheccuoHanbHble MK-2/MNMK Crnoco6eH K pacyeTy, NPOeKTUPOBaHMIO U KOHCTPYMPOBAHMIO B COOTBETCTBUM C
KOMMETEHLMN TEXHWUYECKMUM 3afjaHWeM TUMOBbIX CUCTEM, MPUOOPOB, AeTas1ei 1 y3/10B Ha
CXEMOTEXHNYECKOM N 31IEMEHTHOM YPOBHAX
MK-2/MNK. 3 Pa3pabaTbiBaeT KOHCTPYKTOPCKYH JOKYMEHTALMI0 Ha ONTUYECKME,
OMTWKO-3N1EKTPOHHbIE, MeXaHUYecKme 6/10KW, y3bl U feTann B COOTBETCTBUN C
TpebOBaHUAMM TEXHUYECKOTO 3aaHus, CTaHAApTOB U TEXHOIOrMYHOCTU

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

®opMbI OpraHmnzaLmm

PesynbTaTbl 06yyeHns

3aHATUN

IK-1/1IK. 1 IIpoBoaAHT NOMCK HAYYHO-TeXHHYeCKOH HHoOpMAIIHH JIsT
omnpesejieHHsI KOMILIEKCa TPeOOBaHUIH K pa3padaTbiBaeMoMy
ONTHKO-3J1eKTPOHHOMY NIPHOOPY;

MeTb npeacTaBneHne 0 CUCTEMHOM MOAX0/e K NMOCTAHOBKE Na3epHbIX
aHaIMTUYECKNX UCCNEA0BaHWNIA 1 Ta3epHbIX TEXHOMOMMIA Ha 3Tanax oT UX
MPOEKTUPOBAHMA [0 IKCMyaTaLmm

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa paboTa

MeTb npeacTaBneHne 0 METOAX aHa/M3a [aHHbIX O Na3epHbIX TEXHOOTUYECKIMX
MPOLLEccax W U3ALNUAX, ABNAIOLMXCS 06bEKTaMU 3TUX NPOLLECCOB

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb 06 06BEKTaxX (TEXHOMOrMUECKMii NPOLLECC U 13AeNNs, NPOU3BOAMMbIE B XOfe
BbIMO/IHEHNS TEXHOMOTMYECKOro NPoLLecca) 1 NpeaMeT Kypca (N1a3epHbIe CUCTEMb
1 TEXHO/IOTUK), 3aa4m Kypca (YMeTb MCMO/b30BaTh CELMANKY DU3NKK
B3aVMO/IENCTBS BbICOKOMHTEHCUBHOIO /1a3ePHOr0 U3NYYeHMs C BELLLECTBOM).

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa paboTa

3HaTb 06 0COBEHHOCTAX UCNOMNb30BaHNSA Nla3epoB 414 peleHNA KOHKPETHbIX
AHUTUTUYECKNX U TEXHONOIMYECKNX 3aay.

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb OCHOBHbIE MapPaMETPbl 1a3ePHbIX TEXHOMOTUYECKUX CUCTEM U1 NTasepHbIX
aHa/IMTUYECKMX METO/0B U annapatypbl.

Nekunu; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

YMeTb MCM0/b30BaTh OCHOBbI /1a3ePHON (M3NKM, ONTUKMA 1 U3NKU
B3aVMOZENCTBIS U3/TyUeHUs C BELLECTBOM /151 MOCTAHOBKM U PELLEHNS
aHAMTNYECKUX W TEXHOMOTUYECKUX 3a/aY.

Nekumu; MNpakTUYeCKUe 3aHATUS;

YMeTh OnpefiensTh XapaKTePUCTUKM Na3epHbIX CUCTEM B 3aBUCMMOCTY OT
KOHKDETHOM CUTYaLMN.

Nekumu; MNpaKTUYeCKUe 3aHATUS;

YMeTb BblABUTaTh U NPOBEPATL TMMOTE3bl 0 XapaKTepe aHaIM3npyemMbIx
CbI/I3I/IK0-XI/IMI/ILI€CKI/IX npoueccos N AOCTUXXEHNN KOHerTHOVI TEXHONOTNYECKOA
3agayun.

Nekuyuu,

YMeTb MHTEPNPETMPOBaTL Pe3ybTaThl a3epHO-CNEKTPOCKOMMYECKOTO aHanm3a
JaHHbIX 0 TEXHOMIOTUYECKOI CUCTEME U _NPOAYKLINU.

Nexuyn; CamocTosTeNbHas paboTa

YMeTb NPOBOAMTL fla3epHble aHAMMTUYECKUE NCCNef0BaHNA N Na3epHble
TEXHONOIMNM4YECKME MPOoLLECChI.

Nexuyuu,

MK-2/TIK. 3 PazpaéaTpiBaeT KOHCTPYKTOPCKYIO TOKYMEHTAIHIO HA
ONTHYeCKHe, ONITHKO-)JIEKTPOHHbIE, MeXaHHYeCKHe OJIOKH, Y3JIbI H /IeTAIH B
COOTBETCTBHH ¢ TPeOOBAHHSIMH TEXHHYECKOI'0 3aJaHHsI, CTAHAAPTOB U
TeXHOJOTHIHOCTH

MeTb nNpeacTaBneHne 0 METOax YNpaB/eHNs KauecTBOM M0 MOAENSAM
CTaHAapToB.

Nekumm; MNpakTUYecKme 3aHATUS;

CamocTosTe/ibHaa paboTa




MeTb nNpeacTaBneHne 0 cMCTEMaX KOHTPOS, NPUMEHSIEMbIX A5 MOMyUeHUs
MHhOPMaLMK O TEXHOMOTMYECKMX CUCTEMAX M MPOU3BOAUMbIX U3AENMAX

Nekunn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

IMeTb NpefCTaBeHNE O Ta3epHbIX METOfAX 1 CPEACTBAX UCTbITAHUIA MPOAYKLMN,
MPOBOAVMBIX C LIE/IbH) OLEHKM €6 KAUECTBEHHBIX U KOJIMUYECTBEHHBIX
XapaKTepPUCTUK.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocTonTefibHas paboTa

3HaTb 0 METO/ax pacyueTa XapakTepuUCTMK N1a3ePHbIX TEXHOMOTMYECKUX CUCTEM U
aHa/IMTMYECKOI annapaTypbl.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocTosTensHas pabota

3HaTb 0 MeToAax yrnpaB/eHNs KAYECTBOM /1a3ePHbIX aHa/IMTUYECKMX 1CCeA0BaHNI
N TEXHOMOTUA.

Nexuyn; CamocTosTeNbHas paboTa

3HaTb 0 METOZax NPOEKTMPOBAHUS ONTUMA/LHOM CTPYKTYPbI Na3epHbIX
TEXHOMOTMYECKMX CUCTEM.

Nexuyu; CamocTosTeNbHas paboTa

YMeTb onpefiensiTb BAUSHWE Pa3bpoca NapameTpoB KOMMAEKTYHOLMX U
MaTepPUa/IOB Ha BbIXOAHbIE XapaKTePUCTUKN aHANIMTUYECKUX UCCMIEA0BaHUIA 1
Na3epHO-TEXHO/OTMYECKOT0 NPOLIECCa.

Jlekuyn; CamocTonTe/bHas pa6oTa

YMeTb NPOEKTMPOBaTb ONTUMASbHYIO CTPYKTYPY NMOCTAHOBKM Na3epHbIX
AHAIMTMYECKUX U TEXHOIOTUYECKIMX MPOLIECCOB.

Jlekuyn; CamocTonTe/bHas pa6oTa

YMeTb NPOEKTMPOBATh N/aHbl BbIGOPOUHOTO KOHTPOAS NPOAYKLWN NpK
COCTaB/1IEHUN KOHTPAKTOB Ha €€ NOCTaBKY.

Nekuun; CamocTosTeNbHas paboTal

YMeTb NPUMEHSTb METO/Ab! AMArHOCTMKM HEMCNPABHOCTEN Na3epHOI
AHIMTUYECKON 1 TEXHONOTMYECKOWN annapaTypbl.

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

YMeTb NPOEKTMPOBATbL NOCTAHOBKY /1a3epHbIX TEXHONOMMIA N aHAIMTUYECKNX
nccnefoBaHui.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTenbHas paborta

YMeTb NPUMEHSITb aBTOMATH3NPOBaHHOE NMPOrpaMMHOe 06ecreyeHNe B
NMPOU3BOACTBEHHbIX 3aa4ax.

Nekuun; CamoctonTe/lbHas paboTa|

3. CofepykaHue 1 CTPYKTypa ANCUUNNHBI

Tabnuua 3.1
M3 Hux B MHanKaTopsl
o AKTVBHbIE
Tembl NEKUNn Yachb! |dhopme npakT. hopMbI, uac LOCTVXKEeHUA YyebHas DEATESIbHOCTb
noar., yac. ' ' KOMMeTeHUMIA

CemecTtp: 7

AvpakTrnyeckas eanHuua: CBOCTBA NasepHbIX CUCTEM M NMOCTAHOBKA N1a3ePHbIX IKCMEPUMEHTOB U

TEXHOTOMNMYECKNX METOUNK.




1. O6Lme cBefieHNs 0
nasepHbIX cUcTeMax
NPUMEHMNTENBHO K
NMaHNPOBaHWIO Na3epPHbIX
3KCNeprMEHTOB 1 pa3paboTke
TEXHOJIOMMYECKNX METOLUK W
YCTPOWACTB

- CBolicTBa Nla3epHoOro
N3NyYeHus.
MpocTpaHCcTBEHHasA 1
BpeMeHHasi KOrepeHTHOCTb.
CnekTpasnibHas NNOTHOCTb
n3nyyeHuns. Cnekrp
n3nyyeHuns. HenpepbIBHbIA 1
NMNY/bCHBIA PEXUMbI PaboTbl.
- Tvnbl NasepoBs. VIMNynbCHbIE
1 HenpepbIBHbIe Nla3epHble
YCTaHOBKM BbICOKOM
MOLLHOCTH.
["a3oaMHaMmnyecKkme un 6 0 0
XUMUYeCKMe nasepbl. JSlasepbl
Ha KpacuTensx.
MonynpoBOAHMKOBbIE Nla3epbl.
Mpumepbl 0TeHECTBEHHbIX W
3apy6eXKHbIX f1a3epHbIX
CUCTEM.

- ONTMYeCcKre CUCTEMBI
Na3epHbIX TEXHOMOMMYECKUX
yCTaHOBOK. Buabl cuctem
TPaHCNOPTUPOBKM /1a3epHOro
n3nyyeHus. Hekotopsble
npUMepbl pacyéta onTUYECKNX
3N1EMEHTOB /1a3epHOM
yCTaHOBKM (cornacytoLlei
OMTUKK, HOKYCUPOBKM
NnasepHbIX Ny4KOB U Ap.).

- OCHOBbI TEXHUKU
6e30MacHOCTV Npun paboTe ¢
NasepHbIMU YCTaHOBKaMMK.

MK-1/1K.1,

MK-2/MK 3 |/1ekuA

AvpaKTyeckas eanHuLa: MamepeHrie BaXXHeLLNX XapaKTePUCTUK ONTUYECKNX KBAaHTOBbIX
reHepaTopoB




2. V1amepeHmne BaXXKHEMLLINX
XapaKTepucTuK nsfyyeHns
OMTUYECKNX KBAHTOBbIX
reHepatopos (OKI).

- 3mepeHns aHepreTnyeckmx
XapaKTepucTuK 1aszepHoro
n3nyyeHus. MamepeHuns c
TennoBbIMU,
NUPO3NEKTPUYECKUMU U
(hOTO3NEKTPUYECKUMN
NPUEMHNKaMW.
lMoHAEMOTOpPHBIE N3MepUTENN
N U3MepeHns
thoTorpagmyecKumMm
meToAaMu. VIsmepeHns B
Pa3NnYHbIX CNEKTPasbHbIX
obnactsax.

- VIamepeHns cnekTpanbHbIX
XapaKTepucTuK nsyyeHns
OKT . CtaHgapThbl ANWH BOSH.
CbEMKa 1 nsmepeHue
CNeKTpoB. MNpu3MeHHbIle,
ANPaKLNOHHbBIE U
NHTep(epeHLMOHHbIe
nNpr6opbl. KOHTYpPbI 1 LWPUHBI
CMEKTPanbHbIX TMHNNA.

- Vi3mepeHnsa BpeMeHHbIX
XapaKTepucTuK nsfyyeHns
OKI". BpemeHHOe pa3peLleHme
OMTUYECKOW CUCTEMBI.
VismepeHue g/inTeNbHOCTY
CBETOBbIX UMMY/ILCOB Ha
OCHOBe [MCCEKTOpA.
PaspeLueHmMe cuctem ¢
MeXaHN4YeCKON CXeMOoM
pa3BEépTKM, C hOTOKATOAOM
NN (OTOINEKTPOHHBIM
YMHOXUTESEM 1
ocuunnorpadgom,c
3/1EKTPOHHO-0MTUYECKUM
npeobpasoBaresiem.
Vcnonb3oBaHue HeNMHENHbIX
OMTUYECKNX 3PPEKTOB.

- N3mepeHus nonapusaumm
N3My4YeHNa nasepos.
CocTosiHMe nongpusaumm
n3nyyeHus. AHanus
nonapusauum ceeta s
HernpepbIBHbIX /1a3ePOB U
Nlasepos

MK-1/NnK.1,
MK-2/MK.3

Nekuws.

AVpakTnyeckas eanHuLa: AHa/IMTUYECKME MPUMEHEHUS ONTUYECKUX KBAHTOBbIX FreHepaTopoB




3. AHanuTnYecKume
npuveHeHna OKI

- KpnTepum oLegHKM KayecTsa
aHanusa. MNpegen
06Hapy>XeHus.
Bocnpoun3soamMmMocTb.
[NpaBUILHOCT.
KOnnyecTBEHHbI aHanm3.

- AHannTnYeckue
NpUMeHeHUs1. JTOKanbHbIi
aHanus. AHanms
noBepxHocTeir. MukpoaHanus.
CneuvanbHble METObI.
JlazepHas nckpa.

- ATOMHO-a6cop6LMOoHHas
CMEKTPOCKOMMS C NasepHbIMM
NCTOYHMKAMMN HU3KOW 1
BbICOKOW MHTEHCMBHOCTM.
MUHUMM3aUMA BANAHNA
[OMNIePOBCKOro yLmpeHus
CMEeKTPaIbHbIX IMHWIA
MOrNoLLEHNS.
BHyTpupe3oHaTopHas
cnekTpockonus. Annapartypa.
- ATOMHO-(hNyopecLeHTHas MK-1/MK.1,
CNEKTPOCKONKUA C NasepHbIM MK-2/TK.3
BO36YyXaeHuneM. Tunbl
(h1lyopeCLEHTHbLIX Mepexo/oB.
OCHOBHble BbIpaXxeHWs A8
CUrHana gunyopecueHUmm.
JKcrneprMeHTaIbHasA
MeToAMKa 1 annapartypa.
AHaMTNYeCKre NPUNOXKeHs
MmeToja. J1a3epHblii
(hlyopecLEeHTHbIV aHaun3
OpraHNYecKnx Mosiekyn B
TBEPAbIX pacTBopax.
-®OTOMOHUN3ALMOHHAA
Nna3epHas CNekTpoCKonus u
Macc-CneKTpoMeTpus
mosiekyn. MeToz nasepHoi
MHOrOCTyMneHYaTol
(hOTOMOHU3ALLM aTOMOB.
TexHuKa (POTONOHN3ALNOHHOIA
aHaIMTUYeCKOW
cnekTpockonuu. JlasepHas
(hOTOMOHU3ALNOHHasA
MacC-CNeKTPOMETpUS.
[JeTekTpoBaHne MONeKyn B
6ydhepHoMm

Nekuws.

AvpakTryeckas eanHmua: dusnyeckme NPUHLMNbI TEXHONOMMYECKUX MPUMEHEHWIA nasepoB




4, dU3nYecKmne NPUHLMNLI
TEXHO/IOMMYECKNX
NpVYMeHeHW nasepoB

- lazepHbIil Harpes
Heo4HOPOLHO Niasmbl.
OCHOBHble NOHATUS PU3NKK
yrnpaBnsieMoro TepmMosiiepHOro
CMHTe3a C /1a3epHbIM HarpeBoM
MULLEHW Y UHEPLMA/IbHBIM
yAepXXaHnem nnasmsbi.

- MexaHunyeckoe
(NoHAEMOTOPHOE) AeiicTBUE
cBeTa. CBETOBOE [1aB/IeHME 1
NMNY/bC 3N1EKTPOMArHUTHOIO
nonsi. pagneHTHbIE CUMbl,
[encTBytOLLME Ha 3apsij B
CTOSAYel 3M1eKTPOMarHUTHOWA
BO/IHe. PagmaunoHoe
OXNTKAEHME aTOMHbIX CUCTEM
B NIOBYLLUKaX. OnNTnyeckas
NeBMTaLMA NPo3payvHbIX
yacTu.
CBeTOVHAYLMPOBaHHbIN
Apeid yactuy, B rase.

- MornoLyeHre 1 oTpaxkeHne
Na3epHOro 13nyyveHns npu
B3aUMOAENCTBUM C
KOHZEHCUPOBAHHbLIMU
cpefamun. ONTUYeckme
XapaKTepUCTUKN peasibHbIX
MeTansoB, NOyNnpPOBOAHNKOB
N AU3NEKTPUKOB U UX
N3MeHeHwVe Nnog LeicTBrEM
MOLLLHOIO N1a3epHOro
0061yyeHus.

- Pe3oHaHcHoe
B3aVIMOJEeNCTBME UMMNYNbCHOTO
Na3epHOro N3nyyeHus c
noNynpoBOAHMKaMI 1
MeTa1amMmm - 06 bEMHbIE 1
NOBEPXHOCTHbIE 3(h(heKTbl.
VIMNyNbCHBbIV Nas3epHbliA OTXXUT
nonynpoBOAHMKOB.
JNazepHo-nHAyLMpOBaHHaA
amopu3aLms NoBepXHOCTH.
NaszepHo-1HAyUMpoBaHHbIe
HeyCTOMYMBOCTM NMOBEPXHOCTM
KOHZEHC

MK-1/NnK.1,
MK-2/NnK.3

Nekums.

AvpakTryeckas eanHmua: OCHOBHble HanpaBeHMsl NPYMEHEHW Na3epoB B HayKe 1 TEXHUKe




5. OCHOBHbl€e HanpaB/eHns
MPUMEHeHUs Na3epoB B Hayke
U TEXHVIKE.

- TexHonormnyeckme npoLiecchbl.

Pe3ka 1 cBapka (naika)
TYronsaBKux MaTepuasos.
Jazepbl B 3N1EKTPOBaKYYMHOV
1 NOJYNPOBOLHVNKOBOM
NPOMbILLIEHHOCTHN. J1a3epHas
06paboTka maTepmasnos.
BoccTaHoBneHve n
YNPOYHeHvie AeTaslei.
Mpumepb! NasepHbIX
TEXHO/IOTMYECKNX YCTAHOBOK.
- ATOMHO-MOJIEKY/IAPHbIE
nasepHbIe TEXHOMOTUN.
INasepHoe pa3geneHue
n30ToNoB. MoLHas nasepHas
thoToxumus. Npumepsl.

- Nlasepsbl B MegnUnHe
(xvipyprus, odprasibMonorus n
ap.) v 6ruonorun. Mpumepsl
Na3epHbIX YCTAHOBOK.

- JlasepHble NOKaLNOHHbIE
cucTembl. JlasepHas
fanbHoOMeTpus. JlasepHble
CUCTEMbI ANCTaHLMOHHOTO
30HAMPOBaHNA aTMOCHepbI
(nngapsl). asepbl B reogesnm
n cTpoutenbeTae. MprmMepsl
YCTPOWCTB M YCTaHOBOK.

- lasepbl B ONTUYECKNX
cucTeMax CBA3v U
BbIUYNCNUTENBHOWN TEXHUKE.
Bo/10KOHHO-0MTHYECKME
nnHun ceasu (BOJIC).
YCTpOiicTBa Na3epHbIX CUCTEM
cBA3n. Mpumepsl.

-J1asepHble CUCTEMbI Ha
OCHOBE OMNTUYECKOM
ronorpagun. Cuctembl
pacrno3HaBaHus 06pa3os 1
3HaKOB, 06pPabOTKM
n306paxkeHnii n ap.
AHaIMTNYeCKne NpUMeHeHNs
ronorpagpum. Mpumepsl.

- JlasepHas

MK-1/TK.1,
MK-2/MK.3

Nekupmsa.

TeMbl NPaKTUYECKMX
3aHATUMN

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTUBHblE
opmbl, yac.

NHankaTopbl
[OCTMKEHMSA
KOMMeTeHLn

Yyue6GHas AesTeNbHOCTb

CemecTp: 7

JnpakTuyeckasa eanHuua: NpakTruyeckoe 3HAKOMCTBO C /1a3epPHbIMU TEXHO/I0T MYECKNMN

cnucte-mamMm N METOANKaMun




1. N\3mepeHuns XapaKTepucTuK
N3/Ty4YeHNs ONTUYECKUX
KBAHTOBbIX r€HEPaTOPOB.

MK-1/TK.1,
MK-2/MK.3

- 3HaKoMUTCA C MeToZamu 1
annaparypoin ais
N3MepPeHNs BPEMEHHBIX,
3HEPreTUYEeCKuX,
CMEeKTPa/IbHbIX 1
NOJIAPN3ALMOHHBIX
XapaKTepUCTUK N3/1y4eHns
NasepoB. 3HAKOMUTCA C
OCHOBHbIMM TUNaMu
aHa/IMTUYECKNX U
TEXHO/IOrMYECKMX N1a3epoB M
NX XapaKTepUCTUKaMMU.

- MonyyaeT HaYa/IbHbIV
OnbIT 3KcnyaTauum
Na3epHbIX YCTaHOBOK U
N3MepUTENbHOM
annaparypsl. [posoanT
M3MepeHNs XapaKTepuCcTUK
Na3epHOro U3nyyeHus.

- OhopmAisfeT pesynbTaThl
M3MepeHWin B BUAe OTUéTa.

2. TennoBble N HENMHENHbIE
3dexTbl Npu
B3aUMOAENCTBMN MOLLLHOTO
Na3epHOro n3nyyeHus ¢
BELLLECTBOM..

MK-1/NnK.1,
MK-2/MK.3

- 3HAaKOMMTCA C TENOBbIMM
N HENVHEVHbIMU
appekTamu,
BO3HMKAOLLMMM NpK
B3aUMOAENCTBMM
HenpepbIBHOIO 1
MMMYbCHOTO MOLLHOTO
Na3epHOro n3nyyeHms ¢
MpOo3payHbIMU 1
NOrNoLWaLLMMK Cpeaamu.
- MonyvaeT NpakTUYeckmne
HaBbIKW MO Na3epHON pe3ske
METaNN0B 1 Apyrmx
BELLIECTB,
Na3epHO-NHAYLMPOBaHHOM
ncnapeHnn 1 abnaumm
BellecTBa. [NposoauT
UCMbITaHNA NO NPOBEPKe
pafinaLMOHHON CTONKOCTK
Npo-3payHbIX cpeq v
HabN0EHNIO OMTUYECKOr0
npo6os B rase.

- OchopmnseT pe3ynbTaTbl
paboTbl B BUAE OTUETA.




3. JTasepHas noHmsaums,
anccoumaums n hoToxXmmums.

MK-1/TK.1,
MK-2/MK.3

- 3HaKomnTCA ¢
NPUHLMNaM1 O4HO- 1
MHOrOOTOHHOr0
BO36Y)XJeHNA aTOMOB U
monekyn. MonyyaeT 3HaHMA
Mo CeneKTUBHOMY pPa3pbIBy
XVIMUYECKUX CBSI3ei B
MOJIEKyNax W CeNeKTUBHOMN
(hOTOMOHM3ALNN.
3HaKomunTCA C
XapaKTepHbIMU
(POTOXMMUYECKUMU
peakumnaMm.

-[Nonyyaet npakTnyeckme
HaBbIKW MO CeNeKTUBHOMY
nasepHomy
MHOrOCTYMeH4aToMy
BO30Y>K€HNI0 aTOMOB
BeLlecTBa ¢ NPUPOAHbLIM
COAep>KaH1eM 130TOMOB.

- OthopmnsieT pesynbTaTbl
paboTbl B BUJE OTHETA.

Tembl gna
CaMOCTOATE/IbHOr0 N3y4eHns

Yachbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTVBHbIe
hopmbl, yac.

NHanKaTopbl
L[OCTMKEHUSA
KOMMeTeHL

Yye6Has AesiTeNbHOCTb

CemecTtp: 7

ﬂII/I,D,aKTI/Il-IECKaFI eanHunua: |_|paKTI/Il-IeCKOG 3HaKOMCTBO C /1a3€PHbIMW TEXHOJTIOTMHYECKUMN

cnucte-mamMm n MeETOANKamMun

1. ATOMHO-abcop6LUMOHHAA 1
aTOMHO-(h/1lyopecLeHTHas
CMEKTPOCKOMUY C Nla3epHbIMM
NCTOYHMKaMM.

10

MK-1/NnK.1,
MK-2/MK.3

- 3HaKOMMTCA C MeTOAaMK U
annaparypoin s
npoBefeHus
KOMIMYECTBEHHBIX U
KayeCTBEHHbIX
aTOMHO0-a6COPOLMOHHbIX 1
aTOMHO-(1yOPeCLEHTHbIX
nccnefoBaHnin. 3HaKOMMTCA
C MeToflamm yCTpaHeHus
AOMNMEPOBCKOro yLIMPEHUA
CMEeKTPa/IbHOW NIMHNM B rase
MEeTOAaMN aTOMHOTIO NyYKa,
HaCbILLLEHHOr 0 NOT/OLWEHNS
N ABYX(OTOHHOIO
MOrNOLLEHNA B Mone
CTOSYEN BOSHBI.

- Mony4aeT npakTUyeckmne
HaBbIKW 3aM1CcK CNEKTPOB
MOrNOLWEHNSA 1
thnyopecLeHUmMn ¢
CNONb30BaHNEM
nepecTpamBaembIX /1a3epoB
pa3HON MHTEHCUMBHOCTW.
MpoBOAUT 3anNm1CK CMEKTPOB.




2. CnekTtpockonun
CMOHTAHHOro
KOMOWHALMOHHOI0 paccesHns

N KOrepeHTHOro aHTUCTOKCOBa

paccesHus ceeTa (KAPC).

10

MK-1/1K.1,
MK-2/MK.3

- 3HaKoMuTCA ¢ MeTogamm
KOMOWHaLUNOHHOIO
paccesaHua n KAPC n
annapatypoi u
ONTUYECKUMM CXEMaMU A/15
KOJINYECTBEHHOIO U
KauyeCTBEHHOro aHa/M3a
MOJIEKYNAPHBIX
COEIVHEHWIA.

- Monyyaet npakTnyeckue
HaBbIKM paboThbl C
pamaHOBCKUM
CMEKTPOMETPOM U
NnasepHbIMN CXeMamMm
KAPC. NMposoauT 3anucu
CMeKTpoB
KOMOWHALMOHHOI0
pacceaHusa n KAPC.

- Mony4aet npakTuyeckune
HaBbIKW KO/IMYECTBEHHOIO U
KayeCTBEHHOr0 aHaM3a
MOJIEKYNSAPHOI CMecCH.

- Onpegenser
KO/IMYECTBEHHbIN Y
KayeCTBEHHbIA cocTaB
ra3oBoi un
KOHZEHCMPOBaHHOI cpes,
OdopmniseT pesynbTaTbl B
BMAe OTYéTa.

3. ONTUYeCKne CUCTEMBI
N1a3epHbIX TEXHO/IOTMYECKMX
YCTaHOBOK.

MK-1/1K.1,
MK-2/MK.3

- 3HaKOMUTCA C
NpUHUMNaMm
TPaHCMNOPTUPOBKMN,
MOAYNAUMKN U
NPOCTPaHCTBEHHOIO
yrpas/ieHUs /ly4yoM
WNHTEHCUBHOIO Na3epHOro
N3/Ty4eHuns.

- MNonyyaeT NpakTUYECKniA
HaBbIK paboTbl ¢
mMoaynaTopamu,
JethneKkropamu n
ONTUYECKNMU CUCTEMAMW U
npucnocobneHmsmn ans
NasepHbIX TEXHOTOMMYECKMX
yCTaHOBOK

3.1 lNpakTnyeckas NogrotToBkKa

Tabnuua 3.2

Ne Tembl 3aHATUN

®opmbl opraHusaumy | CoaepkaHue NPaKkTUYecKoli NOATrOTOBKU

3aHATUN

(Bnabl pabor)




13MepeHmst XapakTepuCTUK N3NyYeHus
OMNTUYECKUX KBAHTOBbIX FEHEPATOPOB.

Mp

BbINonHSAeT cnepytowme Buisl pabor: -
3HaKOMWTCA C METOLAMM 1 annapaTypoi
L1 3MEPEHWNS BPEMEHHbIX,
3HEPreTUYECKNX, CMEKTPabHbIX 1
NONAPU3ALNOHHBIX XapaKTEPUCTUK
N31yYeHNs Na3epoB. 3HAKOMUTCA C
OCHOBHBIMU TUMNAaMUN aHIUTUYECKMX U
TEXHOMOMMYECKMX N1a3epoB 1 KX
XapaKTepucTUKaMu.

- MNonyyaeT HaYanbHbIA OMbIT
JKcnyaTauum nasepHbIX YyCTaHOBOK U
M3MepuTe/bHOM annapaTypsl. MposoguT
N3MepeHNs XapaKTepucT1K nasepHoro
N3NyYeHns.

- OthopmnseT pe3ynbTaTbl U3MepeHuli B
BUe OTYETA.

TennoBble 1 HeNMHeHbIE AdEKTHI NpK
B3aMOAENCTBUY MOLLHOTO /1a3epHOro
M3My4EHNS C BELLECTBOM..

Mp

BbINONHSET cnegytoLme Bugbl pabor: -
3HaKOMWTCA C TEMI0BLIMM 1
HeNMHelHbIMK adhdeKTamu,
BO3HUKaILLMMU NpY B3aMMOEACTBUN
HEMPEPbIBHOIO U MMMY/IbCHOTO MOLLHOFO
Na3epHOro U3nyyYeHns ¢ NPo3pavHLIMM 1
MOrNIOLLAIOLLMMM Cpesamm.

- MonyyaeT NpaKTUYECKMe HaBbIKM MO
Na3epHOi peske META/IOB U APYrUxX
BELLIECTB, S1a3epHO-UHAYLMPOBaHHOM
ncnapeHUu 1 abnauuy BelLecTsa.
MpoBOAMT UCNbITaHKS MO NPOBEPKE
paAnaLMOHHON CTOMKOCTU NPO-3payvHbIX
cpea 1 HabnAeHNI0 ONTUYECKOro Npo6ost
B rase.

- OhopmnseT pe3ynbTaTbl paboThl B BUAE
0OTYéTa.

JNasepHast MoHM3aums, guccoumaums
thoToXUMMS.

Mp

BbINonHseT cnegytoLme bl pabor: -
3HaKOMUTCA C NPUHLMNAMKN OfHO- U
MHOrO(hOTOHHOTO BO36YXX/EHWSI aTOMOB U
Monekyn. MosyyaeT 3HaHUA Mo
CeNeKTUBHOMY paspbIBy XMMUYECKNX
CBA3eM B MONEKY/IaX U CENIEKTUBHOM
thoToMOHM3aLMN. 3HAKOMUTCA C
XapaKTepHbIMU (HOTOXUMMUYECKAMMU
peakuuamu.

-lMonyyaeT nNpaKTUYECKME HaBbIKK MO
CeNeKTUBHOMY NlasepHOMY
MHOrOCTYNeHYaToMy BO36YXEeHU0
aTOMOB BeLLeCTBa C NPUPOLHbLIM
COfiepXKaHnem 130TOMoB.

- OhopmnseT pe3ynbTaTbl paboThl B BUAE
oT4éTa.

3.2 CamocTosTeNlbHas paboTa 0by4yatoLLerocs

Tabnuua 3.3

No

Bnabl caMocTosATeNbHOWM paboThl

MHankaTopsl
LOCTUXKEHNS
KOMMEeTeHUW

Yacbl Ha Yacbl Ha
BbIMNO/IHEHWE [KOHCYIbTaLUNK

CemecTtp: 7

1

KOHTpO/bHbIe paboThl

MK-1/MNK.1,MK-
2/TK.3




: Kupunnos, I'. A. Moco6ue no ¢gusmnke nasepos / I'. A. Kupunnos, H. I'. 3axapoB. — 2-e n3g. — Capos :
Poccuiickuii (heaepasibHbIn saepHbIi LeHTp — BHUN3®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. —
TekcT : aneKTPOHHbIN // Lindposoit obpasosaTenbHbIin pecype IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101935.html (gata o6paiweHmns: 24.03.2023). — Pexxum focTtyna: ans
aBTOPU3NP. NOMb30BaTesel

MK-1/NK.1,MNK-

2 |PI3/Pedpepar /MK .3

10 0

. Kupunnos, I'. A. MNoco6ue no ¢gusnke nasepos / I'. A. Kupunnos, H. I'. 3axapos. — 2-e nzg. — Capos :
Poccuiickuii (heaepasibHbIin saepHbIi UeHTp — BHUN3®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. —
TeKCT : aneKTPOHHBIN // LintpoBoit o6pazoBatenbHbii pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/101935.html (gata o6pauyeHuns: 24.03.2023). — Pexxum gocTtyna: ans
aBTOPM3NP. NOJb30BaTesel

3 |r|0,qFOTOBKa K 3aHATUAM MK-1/MK.1 |3O |O

. Kupunnos, I". A. Moco6ue no ¢gusmnke nasepos / I'. A. Kupunnos, H. I'. 3axapos. — 2-e n3g. — Capos :
Poccuiickuii thefiepanbHbIl SaepHbIi LeHTp — BHUNO®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. —
TekcT : aneKTPOHHbIN // Lindposoit obpasosatesnbHbIin pecype IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/101935.html (gata obpalueHms: 24.03.2023). — Pexum goctyna: ans
aBTOPU3NP. NOMb30BaTesnel

4 |I‘Io,u,r0TosKa K aTTecTauum MK-1/NMK.1 |13 |2

: Kuvpunnos, I'. A. Noco6ve no ¢gusnke nasepos / I'. A. Kupunnos, H. I'. 3axapos. — 2-e n3g. — Capos :
Poccuitckuii hefiepanbHblil saepHbili LeHTp — BHUNO®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. —
TeKCT : 3neKTPOHHbIA // Lindposoit obpasosatenbHeblin pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101935.html (gata o6pauieHuns: 24.03.2023). — Pexxum gocTtyna: ans
aBTOPM3NP. NO/b30BaTesNel

5 CamMocCTOoATe/IbHOE M3YYeHWe TEOPETUYECKOTO MK-1/MK.1,MnK-

maTepuasa 2/MK.3 29 0

CTyfeHT n3yyaeT TeMbl, NpuBeaeHHble B Tabnmue 3.3 ;1 AyakuHa M. M. OpraHm3aums caMoCTOATe/IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobme / M. M. AyakuHa, FO. B. HUKNTUH ; HoBOCKG. roc. TeXH. YH-T.-
Hosocubupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HeNOCPeACTBEHHbIN.- PeXumM focTyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorms oby4eHns

[lns opraHn3aummn n KOHTPOIA CamoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCH UH(OPMaLYOHHO-KOMMYHUKaLNOHHbIE TexXHoorum (Tabn. 3.4).

Tabnuua 3.4
JeAaTtenbHocTb VHopmaunoHHO-KOMMYHMKaUVOHHbIE TEXHOI0M N
HthopmmpoBaHue MopTan HI'TY
KoHcynbTnpoBaHme e-mail
ll\Dﬂa;sTngSaJ,aenH(;ABe y4ebHbIX S6C

4. NpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMNINHE

[ns atTecTaumm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUcTeMa
(BPC), no3BonstoLWwas BbICTaBATb OLEHKMN MO TPaaULMOHHOM LKane 1 15-yposHeBoit ECTS.
KpaTkas nHhopmaumns o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1

MwuH.

MaKcuMasibHbI 6ann
6ann

OugeHMBaeMble BUAbI AEATENTbHOCTU 06yYaOLLINXCS




CemecTp: 7

Koumponvuwvie pabomur:

20 | 40

KoHTponupytoLme MaTepmassl (CAMCOK BONPOcoB) npusoaaTes B "Kupunnos, . A. Mocobue no tmsnke nasepos / . A. Kupunnos, H. I'. 3axapos. — 2-e n3g. — Capos
: Pocewiickwii thefiepanbHblii sgepHbIi LeHTp — BHUNS®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. — TeKCT : an1eKTPOHHBIA // LindpoBoii 06pa3oBaTenbHbIii pecypc
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/101935.html (gaTa obpatenus: 24.03.2023). — Pexum ocTyna: 415 aBTOpU3up. No/b3oBaTtenei™

PI3/Pegpepam: | 10 20

KoHTponupytoLmre matepuans! (CMCOK BONMPOCOB) NpusoasaTcs B "Kupunnos, I. A. Moco6ue no duavke nasepos / I'. A. Kupunnos, H. I'. 3axapos. — 2-e u3g. — Capos
: Pocemiicknii hefiepanbHblil saepHbii LeHTp — BHUN®, 2020. — 236 ¢. — ISBN 978-5-9515-0453-1. — TeKCT : aNeKTPOHHbIiA // LindpoBsoii o6pasosaTenbHbIi pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/101935.html (gaTa o6patenus: 24.03.2023). — Pexum foCTyna: 415 aBTOPU3UP. Nosb3oBatenei™

3auem: | 20 40

KoHTponupytoLme MaTepuansl (CNMCOK BONPOCOB) NpuBoasTes B "AyakuHa M. . OpraHu3alms camocTosTeNbHO paboTsl CTyAeHTOB HOBOCHGUPCKOTo
rocyAapCTBeHHOr0 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"

B Tabnuue 4.2 npecTaBieHo COOTBETCTBYE POPM KOHTPO/IS 3asBNIsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnmua 4.2
Kogb! DOopMbI KOHTPONSA
KOMMeTeH NHAMKaTOopbl SOCTVXKEHNA KOMMETEHLNA
LLMVI KoHTp. |3awmTa 3aver
pab. Pr3/p
MK-1/1 |NK-1/1K 1. NpoBoanT NOWUCK HayYHO-TEXHUYECKOM MH(OPMaLIMK NS onpeaeneHus + + +

K KOMMNneKca TpeboBaHUiA K pa3padbaTbiBaeMOMY ONTUKO-3/1eKTPOHHOMY Nproopy;

MK-2/1 MK-2/TK 3. Pa3pabaTbiBaeT KOHCTPYKTOPCKYI AOKYMEHTALMIO HA ONTUYECKUE,
K OMTUKO-3/1EKTPOHHbIE, MeXaHW4YecKue 610KK, y3/bl 1 AeTaN B COOTBETCTBUM C + +
TpeboBaHMSAMM TEXHWYECKOTO 3aaHnsl, CTaHAAPTOB M TEXHOIOTMYHOCTU

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paGoyei
rnporpavme.

5. Jlutepatypa

OcHoBHas nMuTepaTypa
1. A6pamoukun E. I'. CoBpemenHas onTrka rayccoBbixX mydkoB [DmexrporHsiii pecypc|/ E. I

Ab6pamouxkun, B. I'. Bonoctaukos. — M. : ®usmatiut, 2010. — 184 ¢. . — Pexxum nocryma:
http://www.biblioclub.ru/book/67697/. — 3arna ¢ 3xpaHa.

2. OnTryeckue TeIeKOMMYHHKAIIMOHHBIE CUCTEMBL: YueOHuK s By30oB / B.H. ['opauenko, B.B.
Kpyxwmares, A.Jl. Mouenos, P.M. lllapadyraunos; [Tox pea. B.H. l'opauenko - M.: T'op.
muaus-Tenexom, 2011. - 368 c.: wr.; 60x90 1/16. () ISBN 978-5-9912-0146-9, 1000 3k3. - Pexum
nocrymna: http://znanium.com/catalog.php?bookinfo=318817 - 3aru. ¢ skpaHna.
3. AxmanoB C. A. Ctatuctrueckas paanopu3nKa U OTITHKA : CIyYaiiHbIe KOJeOaHUs 1 BOJHBI B
JTUHEWHbIX cucTtemax [DnektponHsiil pecype] / C. A. Axmanos, 1O. E. [Ipskos, A. C. YupkuH. —
U3zn. 2-e, mepepab. u nom. — M. : ©USMATIINUT, 2010. — 425 c. — Pexxum mocTyma:
http://www .biblioclub.ru/book/67715/. — 3ara ¢ sxpana.

[ononHuTenbHaa nauTepaTypa
1. IMoiizuep, b. H. ®usuueckre 0CHOBBI JTa3epHOI TeXHUKH : yueOHOe mocodue / b.H. [Toiiznep. —
2-e m3a., norn. — Mocksa : UH®PA-M, 2021. — 160 ¢. — (Bricuiee oOpazoBaHue:
Maructpatypa). — DOI 10.12737/textbook 592d268c487362.64807642. - ISBN
978-5-16-012817-7. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/1214884
(mata obOpamenus: 24.03.2023). — Peskum AOCTYyIIA: 1O MOAIMCKE.
2. Mupomanuenko, U. b. JIazepusie TexHonmornu : yuedHoe nocobue / M. b. MupomHu4yeHko. —
Hosocubupck : HI'TY, 2021. — 66 ¢. — ISBN 978-5-7782-4354-5. — TekcT : 31eKTPOHHBIH //
Jlans : anekTpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/216536 (narta
obpamenus: 24.03.2023). — PexuM mocTyrma: aj1s aBTOPH3. TTOTb30BaTENEN.

NHTepHeT-pecypcsl



1. JIazepHas ¢pusuka. — TekcT : anexTponHsli / Bukunean : cBoOoaHast SHIMKIIONENS : [CalT]. —
URL:
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B7%D0%B5%D1%80%D0%BD%D0%B
0%D1%8F %D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0 (nata oOpameHus:
24.03.2023).

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Kupunos, I'. A. Tlocobue no pusuke nazepos / I'. A. Kupumnos, H. I'. 3axapos. — 2-e u3n. —
Capos : Poccuiickuii henepanbubiii ssnepHsiii neHTp — BHUND®, 2020. — 236 ¢. — ISBN
978-5-9515-0453-1. — Texkcrt : anextpouHsiii // Lludposoit o6pazosatensHbiii pecypc [IPR SMART
. [caiit]. — URL: https://www.iprbookshop.ru/101935.html (nara obpamenus: 24.03.2023). —
Pexum moctyna: 1uis aBTOPHU3UP. MOJIb30BATENEH

2. dyaxuaa M. I1. Opraam3amnus caMmoCcToATeNbHOM paboThl cTyaeHToB HoBOoCcmOMpCcKoro
rOCyJapCTBEHHOTO TEXHUYECKOTO YHHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TVY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum gocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpammHoe obecrneyeHme
1 Onepaunonnas cuctema Microsoft Windows
2 Iaker oducHbix npunokeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpu ocyLLLECTBNEHNI 06pa30BaTe/IbHOrO NPOLECca MO AUCLMNMHE MPUMEHSIIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYA B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepuanbHO-TeEXHMYECKOe 06ecreyeHmne

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |MpeseHTaUMOHHOE 060pya0BaHNE ONs IEMOHCTPALIMM HarNsAHOro MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBAeHuUs)




DenepanabHOE roCyIapcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO0 00pa3oBaHUs
«HoBocuOUpCKHii rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)

Kadenpa onTrnuecknx nHPOPMAMOHHBIX TEXHOJIOTHIA

“YTBEPXIAIO”

JEKAH ©T®

K.p-M.H., nouent N.M. Kopenn
2 r.
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1. OO0oOmeHHas cTPYKTYpa GOHIA OLEHOYHBIX CPeICTB JMCHUTIMHBI

OO6o0mieHHas cTpykTypa (hOHAa OIEHOYHBIX CPEACTB MO AUCHUILIMHE JlazepHbIE CHUCTEMBI H
TEXHOJOTHH TmpejcTaBieHa B TaOmuie. COBOKYIMHOCTh pPE3yJIbTaTOB OOYYCHHSI 1O JUCIUILIAHE
COOTHECEHA C YPOBHSIMH C(OPMUPOBAHHOCTH KOMIIETEHIIMH U COOTHECEHHBIMU C HUMHU HHIUKATOPaAMHU.
Nuaukatopel JOCTHKEHUS KOMIIETEHIMI U3MEPAEMBbI C TTOMOIIBIO CPEJICTB TEKYIIEH U MPOMEXKYTOUYHOM
aTTeCTaluy N0 AMCUMILINHE JIa3epHble CUCTEMBI M TEXHOJIOTHU.

Ta0numa

JTanbl OLEHKH Pe3yJbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMHM MHINKATOPOB
JTOCTHIKEHHUS KOMIIeTeHIIUHA

Meponpusitust
®opmupyembie HNuauxaTopsl
. Tembl TeKyIIero KOHTpOoJIs
KOMIIeTeHIIUU KOMIIeTeHI Ui IIpomesxyTouHas
(xoHTpOJIbHAS
N arrecTanus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
[MK-1/TTIK Cnoco0eH|1. [IpoBoaut nmouck |AHanuTHYECKUE npuMeHeHus | KontponsHbie 3auer, Bonpocs! 1-7
K aHanuzy [HayuHo-texHuueckoit [OKIT - Kpurepuum  oueHku|paboThl, Bce pas3lielsl;
[IOCTABJIEHHOM nHpopManuu st KayecTBa aHaJIu3a. IIpenen| PI'3, Bce pazaensl
3a1a4u onpeseneHus 0oOHapyXeHHUS.
UCCIIeI0BaHUI B|KOMILIEKCa BocnpousBoauMocTs.
obnactu (HOTOHHKH U [ TpeOOBaHUI K IIpaBunbHOCTh. KoOnuuecTBeHHBIN
onTonHpOpMAaTUKN |pa3pabaTeiBaeMOMy |aHANM3. - AHanmTH4ecKue
OTITHKO- npuMeHeHus. JIOKanbHBIN aHamus.
IIEKTPOHHOMY Amnanus MTOBEPXHOCTEH.
puodopy; MukpoaHanus. CriennanbHbIC
metonbl. JlazepHas uckpa. -

AToMHO-a0copOIoOHHAs
CIICKTPOCKOIIUSI € JIa3epHBIMHU
HWCTOYHUKAMHU HU3KON M BBICOKOM
HNHTCHCHUBHOCTH. MI/IHI/IMI/ISaHI/IH
BIIMSTHUS JIOTITUIEPOBCKOTO
YITUPEHUST CIEKTPATbHBIX JTHHUN
MOTJIOIICHUSL.
BHyTpupe3oHaTopHas
cnekTpockomnus. Ammaparypa. -
ATomHO-(IyopecieHTHas
CHEKTPOCKOMHSI € JIa3epHBIM
BO30YKJICHUEM. Tunsr
(bIyopecieHTHBIX MEPEXOI0B.
OCHOBHBIG BBIpAXXCHUA JJIs1
CHTHaa (biyopecueHInn.
DKCIepUMEHTAIbHAST METOIMKA U
amnmnaparypa. AHanuTHuecKue
npuoxeHus wmerona. JlasepHsiit
(ITyopecIeHTHBIH aHam3
OpraHUYeCKuX MOJIEKYJIT B
TBEP/IBIX pactBopax. -
doTonoHN3aIMOHHAS Ja3zepHas
CHEKTPOCKOMHS u Mmacc-
CHEKTPOMETpHUST MOJIEKYJI. Mertos
JIa3epHOU MHOTOCTYIIEHYaTON
(doToroHU3aIM aTOMOB. TexHHKA
(hOTOMOHU3AIIMOHHOM
AQHATUTHYECKOH  CIIEKTPOCKOINH.
JlazepHas  (oTOMOHHM3AIIMOHHAS
MAacCC-CIIEKTPOMETPHSL.
JleTeKTHpOBaHWE  MOJIEKYJI B
OydepHOoM AToMHO-




abcopOIMOHHAS u aTOMHO-
(ityopeciieHTHasT CHEKTPOCKOTUH
C  Ja3epHBIMH  HMCTOYHHKAMHU.

Usmepenue BXXHEHUIITIX
XapaKTePUCTHK M3ITYYCHUS
ONTHYECCKUX KBaHTOBBIX

reneparopoB (OKT). - M3mepenus
SHEPreTUYeCKUX  XapaKTEPUCTHK

JIa3epHOTO W3ITyYEeHHSI.
Nsmepenus c TETUIOBBIMH,
MTUPOSJICKTPUICCKAMU u
(OTORIIEKTPHUUECKUMHU

npuéMHukamMu. [loHmeMoTopHBIC
U3MEPHUTEIH u HU3MEPEHUS
¢dororpaduyeckuMu  METOIAMU.
Usmepenus B Pas3IUYHBIX
CHEKTPATBHBIX 00J1acTsIX. -
Usmepenus CHEKTPATBHBIX

xapaktepucTuk wm3mydeHuss OKIT'.
Crangapthl yiH BoH. ChéMKa U
HM3MEepeHne CIIEKTPOB.
[IpusmenHsie, AU(PAKIHOHHBIE U
HHTepGEPEHIIMOHHBIE  TPHOOPHI.
KonTtypst u UTUPUHBI
CIEKTPANbHBIX  JIUHHU. -
Wsmepenus BPEMEHHBIX
xapakrepuctuk usmydenus OKI.
Bpemennoe pa3penicHue
ONTHYECKOHN cucTeMbl. M3mepenue
JUTATEIEHOCTH CBETOBBIX
HMMITYJIHCOB Ha OCHOBE
muccekropa. Paspemenne cucreM
C MEXaHUYEeCKOU cxeMoi
pa3BépTkH, ¢ (HOTOKATOAOM WU
(hOTOIICKTPOHHBIM YMHOKHUTEIEM
u ocumuorpadom,c IEKTPOHHO-
ONTHYECKUM TpeoOpa3oBaTeieM.

Hcnons3oBanue HEJTMHEHHBIX
ONTHYECCKUX 3¢ deKToB. -
W3smepenus MOJISIPU3ALUH

mnydeHus nazepoB. CocrosHUE
OIS PU3ALINN U3ITy4ICeHUS. AHAIN3

MIOJIIPU3ALIUU cBeTa JUIs
HENPEPBIBHBIX JIA3€POB U JIA3€POB
N3mepenus XapaKTEPUCTUK
H3ITyYCHUS ONITUYECKUX
KBaHTOBBIX TeHEePaTopOB.
Jlazepnas MOHU3AIUS,
JUCCOLIMAIUS u  QOTOXUMHSI.

OOmue cBepeHHs O Jla3epHBIX
CHUCTEMax  IPHMEHHUTEIbHO K
ITAHUPOBAHUIO Ja3epHBIX
SKCIIEPUMEHTOB W pa3paboTke
TEXHOJIOTHYECKAX  METOIOWK U
ycTpoiicTB - CBOMCTBa J1a3epHOTO
n3nyueHud. IIpocrpancTBeHHas u
BpEMEHHas KOT€PEHTHOCTb.
CrekTpanbHast MJIOTHOCTH
m3nydeHus. CHeKTp U3IydeHus.
HenpepbIBHBIE M UMITyJIBCHBIN
PEKUMBI paboThI. - THIIBI J1a3epoB.
UMmnynscHble W HENpEepHIBHBIE
JIa3epHble YCTAaHOBKH BBICOKOH
MoIHocTH. ['a3oguHaMuyeckue u
XUMHYecKre Ja3epsl. Jlasepsl Ha
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KpacHUTesIX.

IomynpoBoAHUKOBBIE JIa3epsbl.
IIpyuMepsl  OTEYECTBEHHBIX U
3apyOeXKHBIX Ja3epHBIX CHUCTEM. -
OnTuyueckre CHUCTEMBI JIa3ePHBIX

TEXHOJIOTUIECKUX YCTaHOBOK.
Bunger cucteM TpaHCIIOPTHPOBKH
JIa3epPHOTO W3ITY9ICHUS.

HexoTtopeie mnpumepsl pacuéra
ONTHYECKHUX JIEMEHTOB JIa3epHOI
YCTaHOBKH (cornacyrormei
ONTHUKH, (POKYCHPOBKHU JIa3€PHBIX
ITyYKOB ¥ Jp.). - OCHOBBI TEXHUKH
OezomacHocTH TpU  paboTe c
Ja3epHBIMA YCTaHOBKaMH.
OnTuyeckre CHUCTEMBI JIa3epHBIX
TEXHOJIOTUIECKUX YCTaHOBOK.
OcHoBHEIE HaIpaBlICHUS
IIPUMEHEHHS J1a3epOB B HAyKe H
TeXHUKe. - TexHomormdeckue
nponeccel. Pe3ka u  cBapka
(maiika) TYTOIIaBKUX
MaTepHualloB. JIazepsl B
3JIEKTPOBAKyyMHOMU u
MOy IPOBOTHUKOBOM

MIPOMBIIIUICHHOCTH. Jlazepnas
oOpaboTka MaTepuaoB.
BoccranoBnenne W yImpodHEHHE
neraneid. Ilpumepsl  Ja3epHBIX
TEXHOJIOTHYECKNX YCTAaHOBOK. -
ATOMHO-MOJIEKYJISIPHBIE JIA3EPHBIC
TEXHOJIOTHU. Jlazepnoe
pa3zaenenre H30TONOB. MomnHas
nazepHasi Gortoxumus. [Ipumepsl.
- Jlazepsl B MeauiuHe (XUPYprus,
odrampmonorust W Ap.) U
Oouonorun. [lpuMepbl J1a3epHBIX

YCTaHOBOK. - JlazepHsble
JIOKAIIMOHHBIE CUCTeMEI. JlazepHas
JATEHOMETPHSL. JlazepHbie
CHCTEMBI JUCTAHITMOHHOTO
30HIUPOBAHUS aTMocdepbl
(mpaper). Jlazepbl B reofie3ud M
CTPOUTENHCTBE. [Tpumepsnr

YCTPOMCTB U YCTAaHOBOK. - Jlazepshl
B OIITUYECKHUX CUCTEMaX CBsI3U U
BBIYUCIIMTEILHOM TECXHUKE.
BosiokoHHO-ONITHYECKHE  JIMHUH
cessu  (BOJIC).  VYcrpoiicTBa
JIa3epHbIX cucTeM CBSI3U.
IIpumepsl. -JlazepHble cHCTEMBI
Ha OCHOBE OTITHYECKOH
roJyiorpagumu. Cucremsl
pacrio3HaBaHHs 00pPa30B U 3HAKOB,
00paboTKH H300paKEHUH W Jp.

AHaIUTHYECKHUE MMPUMECHCHUA
ronorpadum. [Tpumepsr. -
Jlazepnas CriekTpocKonuu

CIIOHTaHHOT'O KOM6I/IHaHI/IOHHOFO
paccesanus u KOIr€pCHTHOI'O
AHTUCTOKCOBA pacCesaHus CBCTa

(KAPC). Temnossle U
HenmuHeHHble  3QQeKTs  TpH
B3alMO/JICHCTBUH MOIIHOI'O
JIa3epHOT0 W3ITyYCHHS c
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BELIECTBOM.. ®dusnueckue
TIPUHITATIBI TEXHOJIOTHIECKUAX
MpUMEHEHUH J1a3epoB - JlazepHblit
HarpeB HEOJHOPOJIHOM TIa3MBbl.
OcHOBHBIC  TOHATHS  (DUBHWKHU
YIpaBISIEMOTO TEPMOSIIEPHOTO
CHHTE3a C JIa3epHBIM HArpeBOM
MUIICHU " HMHEPIUATEHBIM
yaep)KaHHueM IUTa3MBI. -
Mexanndeckoe (IMMOHAEMOTOPHOE)
neiicTBre CBETa. CaeToBoe
JIaBJICHUE u HUMITYJIbC
ANIEKTPOMATrHUTHOTO TOJIAL.
I'panuenTHBIC CHIIBI,
JIENUCTBYIOIINE HA 3apsi] B CTOsTUEH
ANEKTPOMATrHUTHOM BOJTHE.
Pagmanmonoe OXJTaXKJICHUE
ATOMHBIX CHCTEM B JIOBYIIKAaX.
Ontrnyeckas JIEBUTALIUS
MIPO3PAYHBIX Y4acTHIl.
CBEeTOMHAYIMPOBAHHBIN  JIpeiid
yactull B raze. - I[lormomenue u
OTpaK€HUE JIa3ePHOTO U3ITyUeHUs
Ipu B3aUMOJICHCTBUU c
KOHJIEHCUPOBAaHHBIMU  CpPEIaMHU.
OnTuueckue XapaKTCPUCTHKH
peaTbHBIX METaJLJIOB,
IOy TIPOBOTHUKOB u
IUDIICKTPUKOB W WX W3MCHECHHE
oz neiicTBreM MOIITHOTO
JIa3epHOTO 00JTyUeHusI. -
Pe3onanchoe B3aUMOJIEUCTBHE
HUMITYJIbCHOTO JIa3epHOTO
U3IIyYEHUsI C TOMYMPOBOTHUKAMU
U MeTallaMu - OOBEMHBIE U

TIOBEPXHOCTHBIE 3¢ deKTI.
VMnynbsCcHBIM  JTa3epHBI  OTXUT
MTOJTYTIPOBOTHUKOB. JlazepHo-
WHAYIUpOBaHHAS  amopdu3amus
MTOBEPXHOCTH. JlazepHo-
WHAYIIMPOBAHHBIC
HEYCTOWYHBOCTH MTOBEPXHOCTH
KOHJICHC
TTIK-2/TIK Crnocoben|3. PazpabaTeiBaeT AHaTUTHYECKHC npuMmeHenus | KoHTponbHbIe 3auer, Bompocsr 7-14
K pacyeTy, | KOHCTPYKTOPCKYIO OKI' - Kpurepun  OIEHKH |paOOTHI, BCE Pa3Ieibl
MPOCKTHPOBAHUIO U |JOKYMCHTAIMIO HA  |KayecTBa aHajm3a. [Ipenen
KOHCTPYHPOBAHHIO B|ONTHYECKUE, ONTUKO- |0OHAPYKEHHSL.
COOTBETCTBHUHU C|3JICKTPOHHBIEC, BOC]’[pOI/ISBOIII/IMOCTB.
TEXHUYCCKUM MEXaHUYECKUC IpaBunbHOCTh. KONMuecTBeHHBIN
3aJlaHNEM THUIOBBIX | OJIOKH, Y3JIbI H aHams3. - AHAJIUTHYCCKUC
cucrteM, npuOOPOB,|aeTanu B npuMeHeHus. JIOKaNbHBIA aHaTU3.
JIETaJicii M y3JI0B Ha|COOTBETCTBUU C Ananms MTOBEPXHOCTEH.
CXEMOTEXHHYECCKOM |TpeOoBaHUSIMH MuxkpoaHamus. CriernansHbIe
u AJIEMEHTHOM | TEXHUYECKOTO Metonsl. JlazepHas uWckpa. -
YPOBHSIX 3aJlaHus, CTAHIAPTOB | ATOMHO-a0COPOIIMOHHAS

1 TCXHOJIOTUYHOCTHU

CIIEKTPOCKOTIHSA € JIa3epHBIMHU
HCTOYHHUKAMH HHM3KOM M BBICOKOH
HNHTCHCHUBHOCTH. MI/IHI/IMI/I3aHI/I${
BIINAHUSA HOHHHCpOBCKOFO
YIIMPEHUS CHEKTPAIbHbBIX JIMHUAN
MOTJIOIICHUS.
BuyTtpupesonaropHas
CIIEKTPOCKONHUA. Armmaparypa. -
ATtomHO-(]IyopecIieHTHAs
CIIEKTPOCKOINHSA € JIa3epHBIM




BO30YXKICHUEM. Turmbr
(IIyopeceHTHBIX MIEPEXOI0B.
OCHOBHBIC ~ BBIpOXEHHUS  JUIA
CUTHana ¢iryopecueHInn.
OKcIieprUMeHTaIbHAs METOANKA H
ammaparypa. AHaIUTHYECKUE
MpUIoKeHus: Metonaa. JlazepHbrit
(biyopecCLeHTHBIH aHaIn3
OpPTaHUYECKHUX MOJIEKYT B
TBEPABIX pactBopax. -
DOTOMOHU3ALMOHHAs  Jla3epHasd
CIIEKTPOCKOITHS u Mmacc-
CIIEKTPOMETPHS MOJIEKyJ. Meton
Jla3epHOH MHOTOCTYIIEHYaTON
¢dotononu3am aromMoB. TexHHKa
(hOTOMOHM3AITMOHHOH

AHATUTHYECKOH  CITIEKTPOCKOITHH.
JlazepHass  ¢oTOMOHHM3ANMOHHAS
MacC-CIIEKTPOMETPHSL.

JerekTupoBaHne  MOJEKYT B
OoydeprOM ATOMHO-
abcopOIMOHHAS U aTOMHO-
(biyopeclieHTHas CHEKTPOCKOITHH
C JIa3€pHBIMU HCTOYHHUKaAMU.

Wsmepenue BXXHEHUIITIX
XapaKTEPUCTUK U3ITYYCHHUS
ONTHYECKHUX KBaHTOBBIX

renepatopos (OKI). - U3mepenus
SHEPreTHYECKHX  XapaKTEPHCTHK

JIa3epHOTO M3ITyYCHHS.
Msmepenus c TETUIOBBIMHU,
MTUPOATIEKTPUIESCKUMHU "
(hOTORIIEKTPHUECKUMHU

npuémuukamu. I[lonnemoTopHsble
U3MEpUTENN u M3MEpEeHNUs
¢dororpadguyeckuMu  METOIAMU.
Wzmepenns B pa3THIHBIX
CHEKTPAJIBHBIX 00J1acTsIX. -
Usmepenus CHEKTPATBHBIX

xapakrepuctuk minydenus OKI.
Cranpaptel JyiuH BoH. ChéMKa U
HM3MEpeHne CIIEKTPOB.
[Ipu3mennsle, audpakIuoHHbBIE U
HHTEPPEPECHIIMOHHBIE  TPUOOPHI.

KonTtypst u ITUPUHBI
CHEKTPaIbHBIX  JIMHUML. -
N3mepenus BPEMEHHBIX
xapaktepuctuk uznyuyenus: OKT'.
Bpemennoe paspelieHue
ONTHYECKOHN cucTeMbl. M3mepenue
JUTUTEIBHOCTH CBETOBBIX
HMITYJIbCOB Ha OCHOBE
quccekTopa. Pazpemienue cucreMm
c MEXaHUYECKON cXeMoH

pa3BEéPTKH, ¢ (POTOKATOIOM WIIH
(OTOIICKTPOHHBIM YMHOKHUTEIEM
U ocuuiuiorpadom,c ANIEKTPOHHO-
ONTHYECKUM IpeoOpa3oBaTeieM.

Hcnonp3oBaHue HEJTMHEHHBIX
ONTUYECKUX 3¢ eKToB. -
Wzmepenns MOJSAPHU3ALIH

u3nydeHus JazepoB. CoctosHue
MOJISIPU3ALAN U3TYYCHUS. AHAIN3
MOJISIpU3ALIUN cBeTa JUTS
HENPEPHIBHBIX JIA3EPOB W JIA3EPOB
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N3mepenus XapaKTEPUCTUK

H3IIy4eHUs ONTHUYECKUX
KBAaHTOBBIX TEeHEPaTOPOB.
Jlazepnas HOHU3ALIHS,
JIACCOIMALINS " (QOTOXUMHUS.

OO0mue cBeIeHUS O JIa3epHBIX
CHCTEMax  HIPUMEHHUTENBHO K
IUTAHUPOBAHHIO Ja3epHbIX
9KCIIEPUMEHTOB U Pa3paboTKe
TEXHOJOTMYECKHUX  METOIUK U
ycTpoiicTB - CBOMCTBa J1a3epHOTO
u3ityuyeHus. IIpocrpancTBeHHas u
BpEMEHHas KOT€PEHTHOCTb.
CrekrpanbHas IJIOTHOCTh
n3nydeHus. CHekTp HU3IydeHus.
HemnpepbiBHBIE W UMIYJIBCHBIN
PEeKUMBI paboTHI. - THIIBI T1a3epoB.
WmnynecHBIE W HENpepHIBHBIC
Ja3epHbIE YCTAaHOBKU  BBICOKOH
MomHocTH. ['azonmHamuueckue u
XMMHYECKHe Jasepel. Jlazepsl Ha
KpacHUTESIX.

ITomynpoBOJHUKOBBIE JIa3epsl.
IIpuMepsl  OTEYECTBEHHBIX U
3apyOeKHBIX Ja3epHBIX CHUCTEM. -
OnTHyeckre CHCTEMBI Ja3epHBIX

TEXHOJIOTUYECKHX YCTaHOBOK.
Buppl cucteM TpaHCTIOPTHPOBKH
J1a3epHOTO H3ITyYeHHS.

Hexortopele mpumepsl  pacuéra
ONTHUYECKUX JJIEMEHTOB JIa3epHOI
YCTaHOBKH (cormacyromiei
ONTHUKH, (DOKYCHPOBKU J1a3€PHBIX
ITy4YKOB U 1p.). - OCHOBBI TEXHUKH
OezomacHocTH TpU  paboTe ¢
Ja3epHBIMA YCTaHOBKaMH.
Onrtuyueckre CUCTEMBI JIa3epHBIX
TEXHOJOTUYECKHX YCTaHOBOK.
OcHoBHEIE HampaBlICHUS
IIPUMEHEHHS J1a3epOB B HAyKe H
TeXHUKe. - TexHomormyeckne
nponeccel. Pe3ka u  cBapka
(maiika) TYTOIUTABKUX
MaTepUasoB. Jlazepsl B
3JIEKTPOBAaKyyMHOMN u
MOJYNPOBOJHUKOBOM

IIPOMBIIIJIEHHOCTH. Jlazepnas
o0OpaboTka MaTepuaoB.
BoccranoBnenne W yIpodHEHHUE
neraneil. Ilpumepsl  na3zepHBIX
TEXHOJIOTHYECKNX YCTaHOBOK. -
ATOMHO-MOJIEKYJISIpHBIE JIa3epHBIC
TEXHOJIOTHU. Jlazepnoe
paszneneHue H30TOMOB. MoriHas
nmasepHas Qortoxummus. IIpumepsr.
- Jlazepsr B MeauimHe (XUPYprus,
odranpmonoruss M Ap.) H
ouonorun. [lpuMepbl Jia3epHBIX

YCTaHOBOK. - JlazepHsbie
JIOKaI[MOHHBIE cHcTeMBl. JlazepHas
JTAIbHOMETpUSL. JlazepHbie
CHCTEMBI JIMCTaHIIMOHHOTO
30HIUPOBAHUS aTMochepsl
(;munmapsr). Jlaseps! B reonesun u
CTPOUTENHCTBE. [Tpumeps!




YCTPOMCTB U YCTaHOBOK. - Jlazepsbl
B ONTHYCCKUX CHUCTEMaX CBSI3U U
BBIYHCITATEIEHON TEXHUKE.
BookoHHO-ONITHYECKHE — JIMHUU
cesu  (BOJIC).  VcerpoiictBa
JIa3ePHBIX cuCTeM CBSI3H.
IIpumepsl. -JlazepHble cUCTEMBI
Ha OCHOBE ONTUYECKOH
rojorpadum. CucreMbl
pacrio3HaBaHusi 00pa3oB U 3HAKOB,
00pabOTKM H300pakeHU U p.

AHanuTHYeCKHUe MIPUMEHEHHUS
rosorpapuH. ITpumepsr. -
Jlazepnas Crnextpockonuu

CIIOHTaAaHHOT O KOMGI/IHaHI/IOHHOFO
paccesaHus u KOI'€pEHTHOI'O
AHTUCTOKCOBA paACCCsAHHsA CBCTA

(KAPC). Tennossle u
HEJTMHCHHbBIE s dexTs pu
B3aUMOJECUCTBUU MOII[HOT'O
JIa3epHOTO H3ITy9CHUS C
BEIIECTBOM.. dusnueckue
l'[pI/IHI_[I/Il'[I)I TEXHOJIOTHYCCKUX

NIPUMEHEHUHN J1a3epoB - JlazepHbiii
HATPeB HEOIHOPOJHOW ILIa3MBI.
OCHOBHBIC ~ TIOHATHS  (PU3HUKH
YIPaBJIIEMOTO TEPMOSIIEPHOTO
CHHTE3a C JIa3epHBIM HarpeBOM
MHUIIIEHA " HMHEPIUATEHBIM

yaepKkaHueM IUIa3MBL. -
Mexanndeckoe (IMOHAEMOTOPHOE)
JIEHCTBHE CBeTa. CaeToBOE
JIaBJICHUE i HUMITYJIbC
3JIEKTPOMArHUTHOTO OJIA.
I'panuentHsie CUJIBI,
JIENCTBYIOIINE Ha 3apsi] B CTOsTUEH
3JIEKTPOMArHUTHOM BOJIHE.
Paguanmonoe OXJIXKICHUE
ATOMHBIX CHCTEM B JIOBYIIKAaX.
Onruyeckas JIEBUTALUS
TIPO3PAYHBIX YaCTHIL.

CBETOMHAYIIMPOBAHHBIN  nIpeiid
vacTtul B raze. - llormomienune u
OTpakeHHE JIA3ePHOTO H3ITYUICHUS
Ipu B3aUMOJIECHCTBUU c
KOH/ICHCUPOBAHHBIMU  CpPEIaMHU.
Ontuyeckue XapaKTEPUCTUKU
peasbHBIX METaJUIOB,
MOJTyTIPOBOTHUKOB u
JUDJIEKTPUKOB M UX HU3MCHEHHE
oz JeificTBueM MOIITHOTO
JIa3€PHOro o0ryueHust. -
Pe3onanchoe B3aUMOJIEUCTBHE
HMMIYJIBCHOTO Ja3epHOTO
W3IYYCHHS C TIOyIIPOBOAHUKAMHU
U MeTallaMu - OOBEMHBIE U
TTOBEPXHOCTHBIE 3¢ deKTsI.
NMnynbCcHBI  J1a3€pHBIA  OTXKUT
MIOJTyTIPOBOIHUKOB. JlazepHo-
WHIyIMPOBaHHAs  aMopdu3auus
MTOBEPXHOCTH. JlazepHo-
WHTyIUPOBAaHHbIE
HEYCTOMYMBOCTH MOBEPXHOCTU




2. MeToauka OlleHKH 3TanoB ()OPMHUPOBAHUA KOMNETEHIMH MO TUCIUTLIHHE

PesynbraTel 0O0yueHMs IO IUCHMIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IpOrpamme
WHJUKATOPaMU JOCTH)KEHUS KOMIIETCHIMM IPOBEPSIOTCA IPHU IPOBEACHUM MEPONPHUATHH TEKyLIeH
aTTecTaluu (KOHTPOJIS) B MPOLIECCE N3YUEHUS TUCIMITIMHBI, yKa3aHHbIX B TaOnuLe pazaena 1.

B 7 cemecTpe 00s3aTelbHBIM ATAllOM TEKYIICH aTTECTAlUU SIBJSIOTCS PacdYeTHO-TpadUuecKoe
3ananue (pabora) (PI'3(P)), xontpomsHas padorta. TpeboBanus k BeimosHeHUt0 PI'3(P), kKOHTpOIBHON
paboThl, cocTaB U MpaBuia oleHku chopmynupoBansl B nacopte PI'3(P), koHTponbHOM paboTHLI.

[TpomexyTouHas aTTecTalus MO JAMCHUILJIMHE MPOBOIUTCS B 7 cemecTtpe - B (opMme 3ayeTa,
KOTOPBII HampaBieH Ha OLIEHKY C(HOPMUPOBAHHOCTU PE3YJIbTATOB OOYUYEHMS MO AUCLUILIUHE (MOIYIIO),
COOTHECEHHBIX C YCTAHOBJICHHBIMHM B MpPOrpaMMe MHJIMKaTopaMu noctkeHus komnereHuuit [TK-1/11IK,
ITK-2/TIK ¥ COOTHECEHHBIX C HUMU HHIUKATOPOB. (CM. TabuuIly pasnena 1).

3aueT NpoBOAUTCS B YCTHOU opme, 1o OnieTam.

O6IIII/IG IIpaBHJia BBICTABJICHHUA OLCHOK TeKymefI n HpOMe)I(YTO‘IHOfI arrecTalivuy 110 AUCHHUIIIIMHE
OIIPCACIIAIOTCA 6aJ'IJ'IBHO-peI‘/JITI/IHFOBOI\/'I CHCTCMOﬁ, HpHBeZ[eHHOﬁ B pa60qel71 nporpaMme ITUCHUIIIIMHBI.

Ha ocHoBanuu kputepueB, NPUBEAECHHBIX B II. 3, OCYIIECTBISETCS OLEHKA YPOBHEM IOCTUTHYTHIX
pe3yabTaTOB OOYYCHHS O JUCIUIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IIPOrPaMME HHIUKATOPaMHU
noctmwkenus komnerenuui [TK-1/TTK, TTIK-2/T1K, 3akpernieHHbIX 3a TUCIUTLTAHOM.

3. OO0mas xapakTepuCcTHKA YPOBHel pe3yJibTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKEHUSI KOMIIeTeH U

IpoaBunyThiil. Teoperuyeckoe COAEpKaHUE Kypca OCBOGHO  MOJHOCThbIO.  CTyIaeHT
JEMOHCTPUPYET CUCTEMAaTHYecKoe U TIyOoKoe IMOHMMaHHe y4eOHOro marepuajlia M CIHOCOOHOCTh K
CaMOCTOSITEJIbHOMY TIIOIOJHEHUI0 M OOHOBJIEHMIO 3HAHMM B XoJe JaybHeiied ydyeOHOH paboThl u
npodeccuoHanbHoi aesTenbHocTH. ChopMUpoBaHbl HEOOXOMMbIE HABBIKM MPAaKTHYECKOH paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEyCMOTPEHHBIE IPOrPaMMOil 00yueHH s, BBIIIOJHEHbI KAaUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbraTel 00y4eHHs TO AMCHUIUIMHE (MOJIYJIIO), COOTHECEHHBIE C yCTAHOBJICHHBIMH B IPOTpamMMe
UH/IMKATOpaMHM JOCTHXKEHHMS KOMIIETCHIIMH, OLIGHEHbl YHWCIOM OajuloB, BXOISIIMM B JUaNa30H
IPOJIBUHYTOTO YPOBHSI.

Ba3zoBbiii. Teoperuueckoe cojaepkaHHe Kypca OCBOGHO B 00beMe, HEOOXOAWMOM s
JanpHenmen ydeOnl W mpodeccMoHambHOM  AesTenbHOCTH. HaBbIkM  mpakTU4YecKoW  paboThI
chopmupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemaycMoTpeHHble porpaMMoil o0yyeHust yueOHble 3aaHus
BBIMOJIHEHBl C HEOOJBIIMMHU MOTPEIIHOCTSIMHU. Pe3ynbraThl 00y4deHHs] MO JUCHUILIUHE (MOIYJIIO),
COOTHECEHHbIE C YCTAHOBJICHHBIMU B MpPOTpaMMe MHIUKATOPaMU JOCTHKEHHUSI KOMIIETEHIINH, OIICHEHbI
4yKcJIoM 0ajuIoB B Ipejenax 0a30BOro ypoBHs.

IToporoselii. TeopeTnueckoe coaepKaHUE Kypca OCBOEHO B 00beMe, HEOOXOAMMOM JUIs
JanpHeimei yuedbl u npodeccHoHabHON AeATeIbHOCTH. HEeKOoTOophle MpaKTHYECKHe HaBBIKU pabOoThI C
chopMupoBaHbl ¢ IpobOenamu. YueOHble 3aJaHMs, HPEAYCMOTPEHHbIE NpPOrpaMMoi o0Oy4eHus,
BBIMOJHSUINCh € OMMOKAaMM, HWCIPABIEHHBIMM TI0J] PYKOBOJACTBOM IIpenoaaBaTeinsi. Pe3ynbTarsbl
00y4yeHMsI IO TUCLUIUIMHE (MOAYII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHJIUKATOpaMU
JOCTUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM OaJlJIOB B MPEJeiax MOPOroBOro YpOBHSI.

Hu:xe moporosoro. Teopetudeckoe coaepaHue Kypca ocBoeHO (parmeHTapHO. Heobxonumeble
HaBBIKM TPAKTUYECKOM paboThl Cc()OPMUPOBAHBI MHUHUMAIBHO. bBOJNBIIMHCTBO Y4YeOHBIX 3aJaHUM,
MPEeyCMOTPEHHBIX MPOTpaMMoOil OOy4YeHHs, HE BBIMIOJHEHBI. Pe3ynbraTel O0Oy4YeHUs MO AUCIMILTHHE
(MOZyJI10), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpaMMe MHJIMKATOPAMU JOCTUKEHMSI KOMIIETEHIH,
OILICHEHBI YHCJIOM 0aJlIOB, BXOSIIMX B AMANa30H HUXKE MOPOTOBOTO YPOBHSL.



denepanbHOE TOCYJAPCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET

Kadenpa ontruueckux nHPOPMALMOHHBIX TEXHOIOTUN

IHacnopr 3a4era
IO JUCHHUIIIINHE ((HaBCpHBIC CHCTEMBI U TCXHOJIOTHNY, 7 CEMCCTP

1. Meroauka oLeHKHA

3adeT MpoBOAWMTCS B YCTHOW (opme, Mo Owieram. bumer cocront w3 2 BOMPOCOB H
(bopMHUpYETCsI TIO CIIETYONIEMY MTPABIITY:
—  TIepBBIA BOIPOC BEIOMpAETCs U3 TMaria3oHa BOmpocos 1-7;
Takum 00pa3om, MPOBEPSIOTCS Pe3yJIbTaThl O0YyUCHHS M0 AUCIUILUINHE, COOTHECECHHBIC C
YCTaHOBJICHHBIMH B ITPOrpaMMe WHANKATOPAMH JJOCTHXKEHUSI KOMIIETCHITUH.
Ha 3auere mperojaBaTenb BIIpaBe 3a1aBaTh CTYACHTY YTOYHSIOIIUE U JOMOJHHTEIBHbIC
BOMPOCHI U3 00111eT0 repeyHs (11. 4).

DopmMma Guiera 11 3a4eTa

HOBOCUBHUPCKUI IT'OCYJIAPCTBEHHBI TEXHUYECKWII YHUBEPCUTET
®akynbreT OTD

Bujier Ne
K 3aquy 110 JZUCITUITJINHEC «Ha3eprle CUCTCMBI U TCXHOJIOTHUHN»

1. Bompoc 1
2. Bompoc 2.

YTBepxnato: 3aB. Kadeapoi noixHocTs, DO
(Tmomuch)

(mara)

2. Kpurepum oueHkH pe3yjbTATOB 00y4eHHsl, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHHS
HHIMKATOPOB JIOCTHKEHUsI KOMIIeTEeHIIU

OtBer Ha Owier Ui 3adeTa 3aCYUTHIBACTCS HA MPOABHHYTOM YpPOBHE, €CJIH CTYICHT
MIPOBOJIUT CPABHUTENIbHBIM KOMIUIEKCHBIN aHATN3 MaTepualia, BRISBISIET MPOOIEMBI, peaiaraet
MEXaHM3Mbl WX PEIICHUS, TPEACTABISACT KOJIWYCCTBEHHBIC XapaKTEPHCTHKHU OIPEIeICHHBIX
MPOIIECCOB, MPHUBOIUT KOHKPETHbIC mpuMepbl. COBOKYIMHOCTh pPE3yJbTaTOB OOYyYEeHHS TIO
JTUCIATUTMHE U COOTHECEHHBIX C HUMHU WHAMKATOPOB JOCTIIKCHHS KOMITCTCHIIUH HE COJCPKHT
npoOesioB. YCTAaHOBIICGHHBIE B MPOrpaMMe KOMIIETCHIUH CHOPMHUPOBAHBI B IMOJHOM OOBEeMe.
Omuenka cocrtasisteT om 35 0o 40 6annos.

OtBet Ha OWJIeT JyIs 3a4YeTa 3aCUUTHIBACTCS HAa H230BOM YPOBHE, €CITU CTYJICHT MPHU OTBETE
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Ha BONPOCHI (POPMYITUPYET OCHOBHBIC MOHSTHS, AET XAPAKTEPUCTUKY IMPOIECCOB, SIBICHUI,
MIPOBOAMT aHAJIU3 MPUYUH, YCIOBUHM, CIOCOOEH MPEACTaBUTh KOJIUYECTBEHHBIE  KaUYEeCTBEHHbBIE
XapaKTepUCTUKU TporieccoB. COBOKYMHOCTh pPE3yJNbTaTOB OOyYeHHS MO TUCIHUIUIMHE W
COOTHECEHHBIX C HUMHU HMHJUKATOPOB JOCTIXKEHUS KOMIIETEHIMM COAEPKUT HECYIECTBEHHbBIE
npoOernbl. Y CTaHOBJIICHHBIE B MPOrpaMMe KOMIIETEHIIMH C(OPMHUPOBAHBI Ha 0a30BOM YpOBHE.
OueHka cocTasiisieT om 34 0o 27 bannos.

OtBer Ha Owier Ay 3a4eTa 3aCYMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIA CTYICHT IPH
OTBETE HAa BOMPOCHI JAeT ONpeAeNiCHHEe OCHOBHBIX IOHSTHUH, MOXET I0Ka3aTb HPUYUHHO-
CIIE/ICTBEHHBIC CBsi3U siBICHUN. COBOKYITHOCTH pPE3yJbTaTOB OOYYEHHUS IO AUCHHUILIUHE U
COOTHECEHHBIX C HUMHU HMHAUKATOPOB JOCTHUKEHHSI KOMIIETEHLUUN COJEPKUT MPOOEIIbI.
YcTaHOBIIEHHBIC B TIpOTpaMMe KOMIETCHIIMH COPMUPOBAHBI HA MOPOrOBOM ypoBHE. OlieHka
coctaBisieT om 26 0o 20 b6annos.

OtBer Ha OWier i 3aYeTa CUYHMTACTCS HEYAOBJIETBOPUTEIBHBIM (HUXKE ITOPOTOBOTO
YPOBHSI), €CJIM CTYJIEHT IPU OTBETE€ Ha BOIPOCHI HE JIACT OIpEEeICHUII OCHOBHBIX MOHSATH, HE
Croco0eH TOKa3aTh MPUYMHHO-CIEJACTBCHHBIC CBs3HM sBICHHA. COBOKYITHOCTH PE3yJIbTaTOB
00y4eHHUs MO TUCHUILUIMHE U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTH)KEHUS KOMIIETEHIIUN
COJICPIKUT CYIICCTBEHHBIE MPOOENBl. YCTAaHOBICHHBIE B MPOrpaMMe KOMIIETCHIIMHM HE
chopmupoBanbl. O1ieHKa cocTaBiseT meree 20 6annos.

3. IlIkaja oneHKH

3ayeT CUMTACTCs CAAHHBIM, €CIIM CyMMa OaJlIOB O BCeM 3a7aHusM Ouiera coctasiseT ot 20
1o 40 6amnoB BrmounTenbHo. Cymma menee 20 0ayuioB MpU3HAECTCS HEYIOBIETBOPHTEIBHBIM
pE3yJIbTaTOM ITPOMEKYTOUHOM aTTeCTalUy 110 JUCLUIIIMHE.

B oOmieii omeHke Mo AUCHMIUIMHE Oalibl 3a 3a4€T YYUTHIBAIOTCS B COOTBETCTBHH C
paBUJIaMu OAJIbHO-PEUTUHTOBOM crcTeMbl, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl K 3a4eTy 10 AUCUMILIMHE «J[a3epHble CUCTEMbI U TEXHOIOTHIDY
1. Ouenure npeaenpHy0 YyBCTBUTEILHOCTh AaTOMHO-a0COPOIIMOHHOTO METO/1a PErHCTPALIUU
yacTtuil. Hackonbko MoxkeT ObITh O0iee 3¢ (HEeKTUBHBIM METO]I BHYTPUPE30HATOPHOTO
HOTJIOIEHUS ?
2. OtieHuTE MPEIeTbHYI0 YYBCTBUTEILHOCTE ()IIyOPECIIEHTHOTO METO/Ia PETHCTPAIINT
norJiomeHus. BoaMoskHa i peructparusi OAMHOYHOTO aToMa?
3. [Ipoananu3upyiTe M CPaBHUTE CETEKTHBHOCTH BO30YKICHHUS aTOMOB ¥ MOJICKYJI JUISI CITydaeB
OJTHO- ¥ MHOTOCTYTIEHYaTOr0 BO30YXK/IEHHUs U MOHM3AMU. BO3MOKHA T perucTpanysi aroMoB
WJIM MOJIEKYJI MPU TIEPEKPHITUN UX JTUHUH MOTJIOIIEHUS C JINHUAMU
JPyTUX aTOMOB?
4. TIpoananu3upyuTe MPOIECCHI CTAIIMOHAPHOTO M UMITYJIECHOTO PE30HAHCHOTO BO3/ICHCTBHI
JIa3€pPHOT0 U3IyYEHUs Ha BEILECTBO.
5. [Ipoananu3upyiiTe cTramOHapHBIA U UMITYJILCHBIA PEKUMBI FreHepaluu J1azepa. Kakoit pexum
reHepanuu Bel IpuMeHNTE MIPU pe3Ke JIUCTa METAJIA U IPU CBEPJIEHUU OTBEPCTHSI MAJIOTO
muameTpa? OObsICHHUTE.
6. OOBsICHUTE pEXUM T'€HEPALUN CBEPXKOPOTKUX UMITYJIbCOB. [IprBeIuTE HECKOIBKO MPHUMEPOB
ucrnonb3oBanus pexuma CKHM B aHanuTH4YECKON IPAKTUKE U TEXHOJIOTUSX.
7. CpaBHUTE CBETOBOE JIaBJICHNE COJTHEYHOI'O CBETA M M3IyYSHMS Jia3epa Ha MaJIyl0 YacTUILy U
aTtoM. OLieHUTEe CHTy CBETOBOTO JaBJIEHMS U COOOIIaeMOE CBETOM YCKOPEHHE.
8. OuenuTe mapaMeTpsl Ja3epHOro MyYyKa, IPH KOTOPBIX B IEHTPE MyYKa MOXKET OBITh
JOCTUTHYTa TeMIIepaTypa MjaBjieHus Matepuana. Temnopusnyeckue napaMeTpsl BEIecTBa
U3BECTHBI.
9. CpaBHUTE MOIIHOCTHU CIIOHTAHHOTO U KOTEPEHTHOI0 KOMOMHALIMOHHOTO paccesHus. B
4E€M TOCTOMHCTBA KOTEPEHTHOI'0 AHTUCTOKCOBA PACCESIHUS CBETA B AaHATMTUUYECKUX
MIPUMEHEHUSX ?



10. O6wsacHUTE METOAMKY pacuéra POKYCHPOBKH Jyya Jla3epa B 3aJaHHBINA AMaMETp MATHA
IPY Ha4aJIbHOM PaJinyce U pacXOJUMOCTH Jyya.

11. PaccuuTaiite XapakrepucTuku nHTepepomerpa @adpu-Ilepo ¢ mIockuMu 3epKaiaMu 1
TpeOOBaHMUS HA KAYECTBO MU3TOTOBJICHUS 3€pKall ISl pa3pellieHNs CIIEKTPAJIbHBIX JIMHUH ¢
M3BECTHOM pa3zHUIleH JInH BOIH. Kak M3MEpUTh pa3HOCTh JJIUH BOJIH JABYX Ja3€pOB, €CIU
paspelnieHue uarepdepomeTpa HeIOCTATOYHO?

12. PaccuuTaiite 1iauHy caMO(pOKYCHPOBKH M3ITydeHHs ¢ AU(PPAKIIMOHHON PaCXOAUMOCTBIO ISt
BEIIIECTBA C U3BECTHBIMU MapAMETPaMHU.

13. CpaBHuTE CeueHHs paccessHUs U1 OJTHO-, IBYX- M TPEX(POTOHHBIX MPOLIECCOB MOTJIOMICHHS
U1 TpEXYPOBHEBOW CHCTEMBI.

14. Tlpoananu3upyiite OpArroBCKUi 1e(IIeKTOp J1a3epHOro MydKa JUIsi MaTepraia C
U3BECTHBIMHU ONTHUYECKUMH XapaKTEPUCTUKAMHU.



denepanbHOe roCyAapCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET
Kadenpa ontruueckux HHPOPMALMOHHBIX TEXHOIOTUN

IacopT KOHTPOJILHOM PA0OTHI

IO JUCIHMIIIIMHE «HaSCpHHe CUCTCMBI U TCXHOJIOTHHN, 7 CCMECTP

1. MeToauka oueHKH

BrinonHenue KOHTPOJIbHON paboThI sBIseTCS POPMOM TeKyleil aTTecTalu (KOHTPOJIs)
10 AMCUUIUIMHE (MOJYJII0) OCTaBUTh HYKHOE, TPEIyCMOTPEHHOHN YU€OHBIM IIJIAHOM.

KontponbHass pabora HampaBieHa Ha 3aKpeIUIeHWE W IPOBEPKY YPOBHS BIIAJICHUS
y4eOHBIM MaTepHuajoM MO TEOPETHYECKHMM TeMaM M TeMaM NpPAaKTUYECKUX 3aHSATHHA, a TaKxke
dbopMUpOBaHHE HABBIKOB CAMOCTOATEIBHOIO aHaliM3a MPOIECCOB M SBJICHHM B 00JacTU
Ja3epHbIX TexHonoruii. KontponpHas paboTa mpoBOIUTCS MO BCEM TEMaM JUCIUILINHEIL.

Homep muauBuayanbHOrO 3alaHusi OMpEeNseTcs MO MOPSAKOBOMY HOMepy (pamuiuu
CTYZICHTA B CIIMCKE TPYIIbL. MI3MeHeHne BapuaHTa 3aJjaHusi BO3MOXKHO TOJIBKO MO COTJIACOBAHUIO
C TIperoiaBaTeseM.

KonnvecTBo 3a1anuii 10CTaTOUHO I 00€CIEUeHUs, KK I0T0 00yJaromerocs 3a1aHueM
KOHTPOJIbHOM paboThI.

Cmpyxmypa KonmpoabHOU pabomul:

TuTynbHBINA TUCT (CM. IPUIIOKEHHUE)
BBenenue (akTyanbHOCTb, LD, 33Ja4H).
OcHoOBHas 4acTh (3aJlaHie KOHTPOJIBHOU PabOThI).
3axiroueHne (BbIBObI U PEKOMEHIAINH).

5. Crucok IuTepaTypbl U HCTOUHUKOB.

Bo BBeseHnu GopMynHpyrOTCs KpaTKo 00OCHOBBIBAETCS aKTYyallbHOCTH, IIE€Ih M 3aJ1a4H,
JaeTcsl KpaTKasi XapaKTepUCTHKaA CTEIIEHH U3YYeHHOCTH BOIIPOCa .........

OcHOBHasl yacThb — 3TO OTBET Ha 3aJaHMs KOHTPOJbHOW paboThl. OH AOKEH OBITH
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apryMEHTHPOBAaHHBIM. [Ipu HEOOXOAMMOCTH OCHOBHAas
4acTh MOXET OBbITh pa30uTa Ha OoJiee MelKue Borpochl. OHA JOMKHA COAECpPKATh 00s3aTe/IbHbIC
CCBUIKU Ha U3yUEHHYIO JINTEPATypPy, HOPMATUBHbBIE aKThl U HMHTEPHET-UCTOYHHUKH, O(hOpMIICHHBIE
MOCTPAaHUYHO B COOTBETCTBUHU ¢ OMOIMOrpadpuueckuMu TpeOOBaHUSIMH.

3axiroueHre: M3JI0KEeHHEe OOIIero BhIBOJIA MO M3YYEHHOH MpobieMe U mpearaeMbixX
PEKOMEHTalHi.

Cnucox nuTepaTypbl odopmisieTcss B COOTBETCTBHM C  OuOIMoOrpaduueckuMu
TpeOOBaHUSMU B al()aBUTHOM TMOPSIKE W BKIIOYAET OT 3 J0 5 WCTOYHUKOB (KHUT, CTaTel
pa3HBIX aBTOPOB, WHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpble OBUIM H3yuY€HBl MpHU
BBITTOJIHEHHH KOHTPOJIBHON paboTHI.

PexoMeHnyercs uznarath MBICTH 1O CYIIECTBY, KPATKO U JJOTHYHO.

Tpebosanus k oghopmnenuro:

O0beM KOHTPOJIBHON paboTel A0 10 cTpaHuUI] MAIIMHOMHMCHOTO TeKkcTa ¢opmara A4.
HIpudpt Times New Roman, 12. Hymepaiusi cTpaHHIl CKBO3Hasi, B HW)KHEH YacTH JIHCTa IO
neHTpy apabckumu udpamu. KoHTponbHas paboTa AOKHA OBITH OTpeJaKkTUPOBaHA, HE
conepxarb opporpaduIecKux, CHHTAKCHYECKUX U CTUIIEBBIX OIITHOOK.

KonTponbHas paborta mpemocTaBisieTcst sl MPOBEPKH B AJIEKTPOHHOM BHUIE B CPOK,
yCTaHOBJICHHBIH NpenogaBaTeneM. [Ipy MOJ0KUTEIHHOM Pe3yibTaTe OLIEHUBAHHUS KOHTPOJIBHOM
paboThl CTyHNEeHT e€ pacledarbiBaeT, MepefaeT Ha Kadeapy M 3alldIlaeT T0 CEeCCUU B
Ha3HayeHHOe InpernojaasareneM Bpems. [lo pesynbraraM 3aluThl CTYJIEHTY BBICTABIIAETCS
OIICHKa B COOTBETCTBUHU C KPUTEPUSIMH, IPUBEICHHBIMU B 1. 2 Hactosmiero [lacmopra.

NS



KoHTponbHast paboTa MpoBOAUTCS MO BCEM TeMaM JUCIUIUIMHGI, BKItodaeT 10 3aganmuii.

BrImonaseTcs micbMeHHO.

1. Kpurtepum oueHkM pe3yJIbTATOB 00YYEHHS, COOTHECEHHBIX C YPOBHSMH OCBOCHHSA
HHIMKATOPOB JOCTH:KEHUs] KOMIIeTeH it

OOwe nmpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluy ONpeesstoTcs: OaibHO-
PEUTUHIOBOM CUCTEMOM, YCTAHOBIICHHOM JIOKaJIbHBIM akToM HI'TVY.

KontponsHast pabGora BbIOJIHEHA Ha MPOJABHHYTOM YpPOBHE, €CIIM CTPYKTYpa,
colepkaHue u odopmieHHe pabOThl COOTBETCTBYET TpeOoBaHUsIM. Bce yacTu KOHTPOJIbHOI
paboThI COTIACOBAHBI, TEKCT JIOTUYHO BBICTPOCH U ABISETCS aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKU
Ha HOPMATHBHBIC JJOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. PaboTa mpencraBinena aisi MpoBEpPKU
B YCTaHOBJICHHBIE CPOKH. AHAIHU3 KaXJI0T0 U3 Pa3/elOB KOHTPOIHHONU paboThl CBUIETEIbCTBYET
0 TOM, YTO COBOKYITHOCThH PE3yJIbTATOB €€ BBITOJHEHHUS M COOTHECEHHBIX C HUMHU WHIMKATOPOB
JOCTHKEHHSI KOMIIETEHIIMI HE COACPNKHUT MPOoOesioB. 3aKperieHHbIe 32 KOHTPOJIBHOU paboToi
KOMIIETEHIINH C(POPMHUPOBAHBI Ha TMPOJBHHYTOM ypoBHe. OreHka coctaBisier om 35 do 40
bannos.

KonTtponsHast pabota BhIIOIHEHA HA 6A30BOM ypPOBHE, €CIIH CTPYKTypa, COJEpKaHUE U
oopmiieHre pabOThl COOTBETCTBYET TpPeOOBaHMUSM, HO paboTa COACPKUT EAUHHYHBIC HE
IpUHLMIKATIbHBIE OIIMOKM, HCHpaBlIEHHbIE IOCJIE 3aMeuyaHuil mnpenogaBaTens. Bce wacTu
KOHTPOJIbHOH pabOThl COTJacOBaHbI, TEKCT JIOTUYHO BBICTPOCH U SBISAETCS AaBTOPCKUM.
[TprCYTCTBYIOT CCBUIKM HAa HOPMATHBHBIE JTOKYMEHTBHI M aKTyaJbHYIO JATeparypy. Pabdota
NpeJCTaBiIeHa J/Jisi MPOBEPKH B YCTAHOBIICHHBIE CPOKH. AHAIN3 KaXJIOTO U3 pPa3lesioB
KOHTPOJIBLHON PabOThI CBHIETEIBLCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTATOB €€ BHITIOJTHEHUS
U COOTHECEHHBIX C HUMU MHIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUI COIEPKUT HECYIIECTBEHHBIE
mpoOenbl. 3aKperyieHHbIE 32 KOHTPOJIbHOW paboTON KOMITETeHIIMH C(OPMUPOBAHBI HA 0a30BOM
ypoBHe. Onenka coctaBisieT om 30 do 34 6annos.

KonTtponbHast paboTa BEIIIOJIHEHA HA MOPOTrOBOM YPOBHE, €CIIM CTPYKTYypa, COJCpKaHNE
u odopmieHue pabOTBI COOTBETCTBYET TpeOoBaHMsIM, HO paboTa COAEPKHUT OIIMOKH,
HEOJHOKPATHO UCITpaBJIsieMbIe TIOCIIEe 3aMEeYaHui npernogaBatess. YacTh KOHTPOJIbHON paboThI B
[[EJIOM COTJIacOBaHbI. [IpUCYTCTBYIOT CCBHUIKM HAa HOPMATHUBHBIE JOKYMEHTHI U aKTyaJlbHYIO
muteparypy. PaboTa mpencraBiieHa sl POBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIHM3 KaXKIOTO U3
pas3zienoB KOHTPOJIBHONH PabOThl CBUIETEILCTBYET O TOM, UYTO COBOKYITHOCTh PE3YJIbTAaTOB €€
BBHITIOJTHCHHUSI ¥ COOTHECEHHBIX C HUMHU HWHIMKATOPOB JIOCTMDKCHUS KOMITETEHITUH COJCPIKUT
npoOenbl. 3akperuieHHble 32 KOHTPOJIbHOM paboToil KoMmeTeHIWH CcGhHOpMUPOBAHBI Ha
noporoBoM ypoBHe. Orterka cocrasisiet om 20 do 29 6annos.

KontponbHass paboTa cuyuTaeTcs He BBINOJHEHHOW, €CIM CTPYKTypa, COJEpKaHuEe H
odopmiieHre pabOThl HE COOTBETCTBYET TPEOOBAaHMIM, pabOTa COACPKUT CYIIECTBEHHBIC
OIIMOKM, HE MCTIPaBJICHHBIE MTOCIIE 3aMeYaHnul mpemnoiaBaress. YacTH KOHTPOIbHONH pabOThI
He corylacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI M AaKTyaJIbHYIO
nutepatypy. Pabora He mpeacTaBieHa AN MPOBEPKU B YCTAaHOBIEHHBIC CPOKH. AHAIW3
KaXJIOTO W3 Pa3leIOB KOHTPOJIBHON pabOTHl CBUAETENBCTBYET O TOM, YTO COBOKYITHOCTH
pe3yNbTaTOB €€ BBIMOTHEHUS K COOTHECEHHBIX C HHUMU WHIUKATOPOB JOCTHIKCHHUS
KOMIIETECHIIMA HE COJEPKUT MHOXECTBO CYIIECTBEHHBIX IPOOEIIOB. 3aKperuieHHbIe 3a
KOHTPOJIBHON paboToil KomreTeHIMU He copmupoBanbl. Ouenka coctasisieT om 0 do 19
bannos.

2. IxaJja oueHKH

KontponbHast pabota kak (opma Tekymeil arrectanudu (KOHTPOJIS) MO TUCIMILIMHE
CUMTAETCSl YCIIEUIHO BBINOJHEHHOW, €CIM CyMMa IOJyYeHHBIX Oa/UIOB IO BCEM €€ 3aJlaHHAM



coctasiiger oT 20 1o 40 0ayUI0B BKIIOYUTEIIBHO.

B oOmeit omeHke Mo AUCHUIUIMHE Oalbl 3a BBINOJHEHHWE KOHTPOJIBHOM pabOThI
VYUTHIBAIOTCS B COOTBETCTBUM C TMPABWIAMU OaUTbHO-PEHTHHIOBOM CHCTEMBI WM TaOJIHIIEH
COOTBETCTBHUS OAJJIOB, TPAJAWUITMOHHOW OLIEHKW M OykBeHHOW onieHkH ECTS, ycTaHOBIEHHBIMU B
HITY.

3. IlpuMepHbIii epevyeHb 3aJaHUH KOHTPOJIbHOH PadoThI
. Ucnionip30Banue 1a3epoB B XUPYPIrHUHU.
. Ucnonp3oBanue na3epoB B 0PTaTbMOJIOTHUH.
. Ucionp30Banue 1a3epoB B OMOJIOTHH.
. Ponb na3zepoB B ONTHUYECKHUX CHCTEMAaX CBSI3H.
. PoJib 51a3epoB B BBIUHUCIIUTEIIBHON TEXHUKE.
. Usmepenus ¢pyH1aMeHTaIbHBIX KOHCTAHT C TOMOUIBIO JIa3epOB.
. JJazepHble cTaHIAPTHI YACTOTHI U JJITUHBI.

. Ucnonp3oBanue JIa3€pPoOB B I.HOY'6PI3H€C€.
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. JJazepHbIe IPOEKIMOHHBIE CUCTEMBI.



DenepalibHOE rocy1apCTBEHHOE OIOKETHOE 00pa30BaTe/IbHOE YUPEKACHUE
BBICIIIEr0 0OPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET

Kadenpa ontruueckux HHPOPMALMOHHBIX TEXHOIOTUH

Iacnopr
pacueTHO-Tpaduyeckoro 3aaanus (padboTbl)

[0 JUCHUIUIMHE «JIa3epHbIe CUCTEMBI U TEXHOJIOTUNY, 7 CEMECTP

1. MerToanka oeHKH

Brimonnenue pacuetHo-rpaduueckoro 3amanus (padotsl) (mamee - PI'3(P)) sBasiercs
dopMoil Tekymiel arrectanuu (KOHTPOJsSl) TO JUCIHHUIUIMHE, MPETyCMOTPEHHON Y4eOHBIM
IUTAHOM.

Hens PI'3(P): cTyneHTHl AOMKHBI OCBOMTH M HAyUUThCS IPOTPAMMHOM pealn3aluu
MPUHIIUIIOB, METO/IOB U AJITOPUTMOB PEILICHUSI OCHOBHBIX U BCIIOMOTATENbHBIX 33a/a4 B 00J1acTH
JIA3EPHBIX CUCTEM U TEXHOJIOTUU.

Oo6s3arenbHpiM dsieMeHTOM PI'3(P) sBisitoTcst pelieHune 3amad, pacueThl JIa3epHBIX
cucTeM, rpad)Ku 3aBUCUMOCTH MTapaMEeTPOB JIA3EPHOTO H3ITyUCHHUS.

Howmep 3amanus coorBercTBYyeT nocneanei nudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(cTynmeH4eckoro ouiera).

PI"3(P) BBIMOIHAETCS WHIUBUTY JTBHO.

KonuuecTtBo 3amaHuMii 10CTaTOYHO s OOECHEYEHMs, KaKIOro 00y4arouierocs
WHIUBU Ty TbHBIM 3aanuemM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss Mo cOrjlacoOBaHHIO C IPEOAaBaTeIeM U3 Yuciia
pe3epBHBIX (HE 3aHATHIX) 3aaHUMA.

[lepen BbIIOTHEHWEM 3aJaHUs CTYJIEHT JOJDKEH O3HAKOMHUTBCS C METOAUYECKOM
JUTEpaTypoil.

[IpenonaBaTenp OCYIIECTBISET PYKOBOJCTBO IO BBHINOJIHEHHMIO 3a/laHUs, OKAa3bIBAET
KOHCYJIBTAIMOHHYIO TIOMOIIL U IpuHUMaeT oT4deT o PI'3(P).

[To pesynpraram BemmonHeHuss PI'3(P) BbIMoOMHSETCS OTYET, KOTOPBIM COCTOHWT U3
CIEQYIOIINX YaCTEeM:

TutynbHBIN TUCT (CM. HUXKE)
3ananue 1 (Mo BapuaHTam)
3ananue 2 (1Mo BapuaHTaM)

3ananue 3 (1Mo BapuaHTaM)

. Cnucok nuTeparypbl 1 HCTOYHUKOB.
Tpebosanus k opopmaernuio:

abrwbdE

O6wem PI'3(3) 1o 10 crpanui MamuHOIKCHOTO TekcTa popmara A4. IlpudT Times New
Roman, 12. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmemnienne ckaHMPOBaHHBIX
dopmyn He nmomyckaercs. Hymepanusi cTpaHuIl CKBO3HAsl, B HIDKHEH YacTH JINCTAa MO IIEHTPY
apabckumu  1mudpamu. Pabora momkHa  OBITH  OTpPEJAaKTUpOBaHA, HE  COJEPXKATh
opdorpadudecknx, CAHTAKCHIECKUX U CTHIIEBBIX OLTHOOK.

OTueT B ycCTaHOBIIEHHbIE CPOKHM caaeTcst Ha kKadeapy s nposepku. IlpemnonaBaTtens
OILICHUBACT KAa4eCTBO PAa0OOTHI, OTMEUAECT MOJOXKHUTEIbHBIE CTOPOHBI M HEIOCTATKU pabOTHI U
ofpenieNsieT, IOMyCcKaeTcs JIM oHa K 3amuTe. [Ipy Heo6XoaMMOCTH MpenoAaBaTelb BO3BpAIaeT
PI'3(P) crynenty nns nopabOTKM M yCTaHABJIMBAET CPOKU MOBTOPHOIO INMPEAOCTABICHMS IS
npoBepkU. Jlo 3a1uThl pabOThl CTYIEHTOM JOJKHBI OBITh CAETaHbl HEOOXOIUMbIE UCTIPABICHUS
Y JIONIOJTHEHUS 110 BCEM 3aMEUaHMsIM MPEnoaBaTesl.



[Ipn nonoxutensHOM pe3ynbTare oreHuBaHusi PI'3(P) crtymeHT e€ pacnedarsiBaer,
nepenaeT Ha Kadenpy 1 3aluilaeT 10 CECCUM B Ha3HaYEHHOE MPENoaaBaTesieM BpeMsl.

3amurta PI'3(P) cocront B WHAMBHIyaJIbHOM YCTHOM COOECEIOBaHHMU CTYICHTA C
nmpenojasaresieM. B mponecce 3aliuThl BBISBISETCS YPOBEHb 3HAHWW CTYJIEHTA, CTENEHb €ro
CaMOCTOSITEILHOCTH TIPU  BBIMOHEHUH paboThl. [lo pe3ympTaTam 3amuThl  CTYACHTY
BBICTABJISICTCA OLIEHKA B COOTBETCTBUU C KPUTEPHUSIMH, NPUBEACHHBIMU B II. 2 HACTOSLIETO
[Tacnopra.

2. Kpurepun oueHKH pe3y/jbTATOB 00y4eHHUsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHHS
HHINKATOPOB JI0CTUKEHUS] KOMIIeTeHIUIi

OOmue mpaBuiia BBICTABIICHUS OIICHOK TEKYIICH aTTeCTallui OIMPEAeSIOTCS OallTbHO-
PEUTHHTOBOM CUCTEMOM, YCTAHOBJICHHOM JIOKaibHbIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJHEHHON HA MPOJABHMHYTOM YPOBHE, €CIIM BCE HEOOXOIMMBIE
pacueTsl MPOU3BEICHbI CaMOCTOATENIbHO M 0e3 omubok; Bce pasaenst PI'3(P) BemonHeHBI
MPaBWIBHO U B MOJHOM 00beme; paboTa odopMieHa B COOTBETCTBUHU C TPEOOBAaHUSAMU; CllaHA
IpEenoaBaTeNl0 B yKa3aHHbIE CPOKM W HE BO3Bpallasiach Uil JOPaOOTKH; JaHbl MOJHBIE U
pa3BepHyTble BBIBOJBI U PEKOMEHJIAIMM; Ha 3allUTe CTYICHTOM JaHbl YyBEPEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYIHOCTh 3alllIaHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HUMHM HHJIUKATOPOB JOCTHKEHHUS KOMIIETCHLUH HE COJEP>KUT IMpoOesoB. 3aKperuieHHbIE 3a
PI'3(P) xomnereHmu copMHpPOBaHbI Ha MPOABUHYTOM ypoBHe. OneHka cocrasisetr om 18 do
20 6annos.

PI'3(P) cunTaercsi BHIIOJHEHHOW HA §a30BOM ypPOBHE, €CJIM BCE HEOOXOAUMBIE PAaCUEThI
MIPOU3BENIEHBI CAMOCTOSITENILHO U 0€3 CYIIeCTBEHHbIX OUINO0K; Bce pazaeinsl PI'3(P) BoimonHeHb
MPAaBUIILHO, HO €CTh 3aMEYaHUs K TIOJTHOTE MIpelocTaBlieHus nHpopmanuu; padborta ohopmiieHa B
COOTBETCTBUHU C TpeOOBAHMSMM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKH U OJHOKPATHO
BO3Bpallanach CTYICHTY MJii HE3HAYUTENIbHON M0paOOTKH; B 3aKIIOUYEHUH JaHBI BBIBOJBI U
PEKOMEH/Ialliy; Ha 3aIIUTe CTYJIEHTOM JOIMYIIEHbI HENMpUHIMIHAIbHbIE OIMOKH. COBOKYITHOCTD
3aIJIaHUPOBAHHBIX PE3YyIbTaTOB M COOTHECEHHBIX C HHUMH HHJIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH CONIEP>KUT HecyllecTBeHHbIe mpolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuuu
chopmupoBaHbl Ha 6a30BoM ypoBHe. O1ieHka coctaBisieT om 15 oo 17 6annos.

PI'3(P) cuuTaeTcst BBINOJHEHHOW Ha IMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOJIUMBIE
pacueTbl TPOM3BEACHBI CAMOCTOSTENBHO, HO C OMIMOKaMH, YacTh M3 KOTOPBIX HOCHT
NPUHLUIHATIBHBINA XapaKkTep; €CTh 3aMeYaHUs K NOJHOTE MpeAocTaBlIeHus HHpopmanuy; pabora
oopmiieHa B COOTBETCTBHHM C TpPeOOBAaHMAMM; CllaHa NpEnojaBaTeiio, HO HEOJHOKPAaTHO
BO3BpaIajgach CTYACHTY JUIsl JOPAOOTKH; B 3aKIIOYEHUH JAaHBI KpaTKHe BBIBOIBI, 3amuTa PI'3(P)
BBI3BIBAET y CTYJICHTA CE€pbe3HbIe 3aTpyAHEHUs. COBOKYIHOCTh 3allJIAaHUPOBAHHBIX PE3YyJIbTATOB
U COOTHECEHHBIX C HMUMH HWHJUKATOPOB JOCTH)KEHUS KOMIETEHIIMH COJIEP)KUT CYIECTBEHHbBIE
npodensl. 3akperuieHHsle 3a PI'3(P) kommereHmuu cpopMupoBaHBl Ha IOPOTOBOM YpPOBHE.
Onenka cocrasisier om 10 0o 14 b6annos.

PI'3(P) cuurtaercs He BBINOJHEHHOH (HIKE IOPOrOBOTO YPOBHS), €CIM PacyeThbl
MIPOU3BENIEHbl C CEpPbEe3HBIMM OIIMOKAMU; €CTh 3aMe4yaHHs K TIOJHOTE MpPEeIOCTaBIICHUS
uHpopmanmu u odopmienuto; PI'3(P) Obula cmana mnpenonaBareiro, HO HEOJAHOKPATHO
BO3BpaIagach CTyACHTY sl TOpabOTKH, YTO HE MPUBEIIO K yiryulneHuto ee kadecta; PI'3(P) ne
JIOTIyIIEHA 10 3alUThl, YTO CBUJETEILCTBYET O HEYIOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJEHTOM pe3yJbTaToB. COBOKYMHOCTh 3aIUIAHUPOBAHHBIX PE3YJbTaTOB U COOTHECEHHBIX C
HUMHU WHJUKATOPOB JOCTH)KEHHS KOMIETEHLIMH COIEP)KUT MHOKECTBEHHBIE CYILECTBEHHBIE
npoOensl. 3akperiennbie 3a PI'3(P) kommerenmuu He chopmupoBanbl. OleHKa COCTaBIISET
menee 10 Oanos.

3. IIkaJja oueHKH



B o6meli onenke mo nucruruimHe Oamnel 3a PI'3(P) y4uuThIBaloTCS B COOTBETCTBHH C
nmpaBujaMu  OaJUIbHO-PEHTHUHTOBOM CHCTEMBI, TPUBEICHHBIMH B pabodeil mporpamme
JUCLUTITUHBL.

PI3(P) kak ¢opma Tekymeii arrectanud (KOHTPOJIL) MO JUCHUIUIMHE CUHATACTCS
YCHEIIHO BBITOJIHEHHOM, €CITU CyMMa IMOYYSHHBIX OAJUIOB MO BCEM €T0 3a/IaHUsIM COCTABISIET OT
10 o 20 6amwI0B BKIIFOUUTEILHO.

4. Ilpumepnslii nepedyens Tem PI'3(P)

1. AHaTMTHYECKHE PUMEHEHHSI aTOMHO-a0COPOIIMOHHON CITEKTPOCKOIIUHU C JTa3€PHBIMHU
UCTOYHUKAMHU HU3KOU U BEICOKOU MHTEHCUBHOCTH.

2. AHaNMTHYECKUE IPUMEHEHUS aTOMHO-(IIYOPECLIEHTHON CIIEKTPOCKOIIHH C JIA3ePHBIM
BO30YKJICHHEM.

3. doTonoHM3aMOHHAs Jla3epHas CIIEKTPOCKOIMS U MacC-CIIEKTPOMETPUS MOJIEKYJI.
4. ONTHKO-aKyCTUYECKask CIEKTPOCKOMUS B XpoMaTorpaduu.
5. IlpumeHeHue na3epoB A JUCTAHIMOHHOTO 30HAXPOBAaHUS B AaHAIUTUYECKUX LIEIISIX.

6. JluarHocTrka ra3oBbIX CpeJ] C IOMOILIBI0 KOT€PEHTHON CIIEKTPOCKOIIMYU PAaCCESHHOTO CBETA
(KAPC).

7. YpaBisieMbIi TEPMOSICPHBIM CUHTE3 C JIA3EPHBIM HAarpeBOM MUILECHU U HHEPLUAIbHBIM
YACP)KaHUEM ILIa3MBl.

8. JlazepHO-MHAYIMPOBaHHOE ILIABJICHHUE U ABWKEHHE (PPOHTA PACILIABA.

9. JIazepbl B 3JIEKTPOBAKYYMHOM U TIOIYIPOBOTHUKOBOH MPOMBIIUICHHOCTH.

10. JIazepHoe pazziesieHue U30TOMOB.

11. JIazepsl B MenuiuHE (XUPYPTHsl, 0)TATEMOIOTHS U Ap.) ¥ OMOJIOTHH.

12. JIazepsl B ONTHYECKUX CHCTEMaX CBSI3U U BBIYUCIIUTEIHHON TEXHUKE.

13. U3mepenus GyHIaMEHTAIBHBIX KOHCTAHT. JIa3epHbIe CTaHIAPThl YaCTOTHI U JTTUHBI.

14. Jlazepsl B moy-6u3Hece.



