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BBOJTHASI YACTb
1. HEJU OCBOEHUSA YYEBHOU JTUCHUITJIMHBI

Hensamu ocBoenus yueOHOW aucuuiuimHbl «KBagpymnoiapHas Macc-ClIEKTPOMETPHS U HH-
HOBaLMW» SIBIAETCS (HOPMUPOBAHUE Yy CTYJCHTOB 3HAHUN (DU3MYECKHX OCHOB pabOTHI Macc-
CIIEKTPOMETPOB, MPHOOPOB MPEIHAZHAYCHHBIX JUISl U3YYEHHUS] XMMHUYECKOTO COCTaBa U CTPYKTY-
PBI BEIIECTBA.

2. MECTO YUYEBHOW JUCIHUILIUHBI B CTPYKTYPE OOII
BY3A.

2.1. VYuebnas aucnumumuHa b.1.B./IB.11.1 Ksaagpynmoabnasi macc-
CIIEKTPOMETPHUs ¥ MHHOBAIIMU OTHOCHTCS K BapuaTHBHOW wyactu brioka 1 ( auc-
[UIUTAHBI [T0 BBIOOPY)

2.2. Jlng u3yyeHus JaHHOW y4eOHOW AMCIUIUIMHBI HEOOXOIMMBI CIEYIO-
M€ 3HAHMSI, YMEHUS U HaBBIKH, POpMUpYEMbIEe MPEAIICCTBYIOIIMMHI TUCIUTIIN-

HaMU.
«DPuzuka»

2.3. Ilepeuenpb nmociaeAyrONUX YU4eOHBIX TUCIUIUINH, JJII KOTOPBIX HEOO0XO-
JTIUMBI 3HaHUS, YMEHUS U HaBBIKU, (DOPMHUPYEMBbIC TaHHOW yueOHON AUCIIUTUIMHOM:
- Bemmycknas kBanudukamuonHas padora.




deccuonanbubix (11K) komneTeHmii:

2.3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUS YYEBHOM JJUCITUITJIUHBI
N3yuyenue naHHOW ydyeOHOM NHUCLUMIUIMHBI HANpaBlIEHO Ha (opMUpoBaHuE y oOyyaromux oouiekynsTypHbiX (OK) u npo-

Hepeqenb IUIAHUPYEMBIX PE3YyJbTaTOB oﬁyqe}ma o JTMCIHUIIJINHE

Ne Homep/unaexc KoMneTeH- Conep:xkanue KoMneTeHuu (M4 ee
o/ un 'laCTH) B pPe3yJabTaTE U3YUYCHUSA TUCIHUIIIUHBI Oﬁy‘lalOIIII/IECﬂ JOJIZKHbBI?
3HaTh YMmeTh Baagers (HaBbIKAMM)
1 2 3 4 5 6
CrniocoOHOCTh K camoopranusaiuu | Bosmoxxnoctu ~ MC | [lonb3oBaTbecsi  HOUCKO- | IpUEMaMU CaMOCTOSI-
OK-7 1 caM000Opa30BaHUIO TEXHOJIOTHA. BBIMU TIpOTpaMMaMU HH- | TEIBHOTO  OCMBICIIE-
Tekymryto nureparypy | TepHET. HUS (PU3NYECKUX MO-
o ucciexyemon npo- | [lonbp3oBaTeess dakrtamu | geneld M HUX ajanrta-
Oneme COIIMAJIGHOM 3HAYMMOCTH | MM K 3aJadaM WcC-
OCHOBBI CaMOOpraHHW- | HAYYHBIX OTKPBITMH B | CIICTIOBAHUS
1 3aiMMM  camoo0Opaso- | odrmactu MC HaBbIKaMU IPOrpaM-
' BaHUS AHanu3upoBaTh TEH- | MUPOBAHUS McC-
neHuuu pazsutusg MC CIIEKTpa
HaBBIKAMHU PabOTHI C
MC pa"HBEIMU
HaBBIKAMHM  OIICHKH
paspemiaromeid  Ccro-
coOHOCTH
CrocoOHOCThIO TIPUMEHATH 3Ha- | OCHOBBI GU3HUKH pa- OuenuBath mapameTpbl | OCHOBaMHM ~ HMOHHOU
OIIK-7 HUS MaTEeMaTUKH, QUMK U €cTe- | 00Tl MacCIEKTPO- puOOPOB. ONTUKH
CTBO3HAHMS, XUMUU U MaTEpUaIo- | METPOB. [IpumensaTh 3HAHUSA IS
BEJIeHUs, Teopuu ymnpasieHus U | COBpEMEHHbIE METO- | pacuera HOHHO-
5 MHHOBAIIUOHHBIE TEXHOJIOTMU B | Jbl pa3eiicHUs ONTUYECKUX CHCTEM.

HHHOBaHI/IOHHOﬁ ACATCIbHOCTH

HOHOB.
OcuHosuble TUsl MC
000pynOBaHUS.

Beinenares  pusznueckyro
CYIIHOCTb MOCTaBJIEHHOMN
B HAy4yHOHM 3ajade Ipo-
Onembl, BBIOMpaATh COOT-
BETCTBYIOIINE 3aaue




MOJACIIN, H3MCHATH, O0-
MNOJIHATB, aJallTUPOBATH
U pa3BuBaTbL MOJCJIbL B
COOTBCTCTBHMHM C 3ajJayda-
MH HCCJICAOBaHHA.

IK-6

CrniocoO6HOCTh Opranu3oBarth pado- | Bexymme

¢upwmer | [TogOupate o060pynoBa-
Ty WCHOJHUTENEH, HaxoauTh U | npousBoaureneii MC | Hug ans peuieHus mo-
MPUHUMATh yIpaBJIeHYECKUE pe- | 000pya0oBaHUS.

Oc- | cTaBJIEHHBIX 3a7a4.

mieHuss B OOJAacTH OpraHu3alvM | HOBHbIE — xapakTepu- | [lmanupoBathb BpeMst
paboT Mo MPOEKTYy U HOPMUPOBA- | CTUKH MPUOOPOB npodeCCUOHAIBHOU JTesi-
HUIO TpyAa CranmapTel M KOH- | TEIIBHOCTH
CTPYKTOPCKHUE  JIOKY-
MEHTHI

[Tpuemamu noxd0pa
tunma MC s pemne-
HUS TPOHU3BOJICTBCH-
HOU 3aJa4un
MeTomaMH M CIIOCO-
Oamu yIIpaBJICHUS
nepcoHayioM Jabopa-
TOpHA

KAPTA KOMITETEHLIUI JUCLATUINHBI

HAUMEHOBAHUME JUCIUIIJINHBI

Heab qucuUNIMHBI Lensimu ocBoeHus1 yueOHON AuCHUIIINHEL « KBaapymonbHas Macc-CIeKTPOMETPHS M HHHOBAIIUM» SIBIAIOTCS (JOPMUPOBAHHE Y 00YJaromMXCcs OOIMIEKyIb-

TYPHBIX U NPo(heCCHOHANBHBIX KoMIleTeHIMH, ycranoiaeHHbx @I'OC BIIO, B nponecce n3ydeHus ¥ NPUMEHEHHUs IPUHIMIIOB U METOJ0B MaTeMaTH4e-
CKOT0 MOJIEITMPOBAHHUSL 00BEKTOB HHHOBALIMOHHOH AESTEILHOCTH

B npouecce ocBoeHUS JAHHOH JUCHMILUIMHLI CTY/IeHT JOPMUPYET H IeMOHCTPHPYET cJIeAYIOIHUe

OO01IeKyJIbTypHbIe KOMIIETEHIINU:

IlepeyeHb KOMIIOHEH- Texnoaoruu popmMupoBa- dopMa OLIEHOYHOI'0 Cpe- YpoBHH 0CBOEHUS KOMIIETEH-
KOMITETEHIIUHA p hopvup pMa o1 pex P
TOB HUA CTBa U
HUHIEKC OOPMYJIMPOB-
KA
OK-7 CoocoOHOCTE K | 3HaTh BO3MOxkHOCTH | IIyTem mpoBeaeHus Jexkuu- | 3ammra JadopaTopHbIX pa- TToporosbiii

camoopranuzanuu | MC TeXHOJIOTHH. OHHBIX, J1a60paTOPHLIX 3a- g"T’ “?am“"ec"“e paspa- CnocoGeH 10J1y4aTh HOBbIE
HATUU, IPUMEHECHUA HOBbIX O0TKH

u camoobpazoBa- | Tekymyo nurepary- » 1P snanus no MC
06pa30BaTeJ’I]>H]>IX TEXHO- T1OBBILLIEHHBIH

HHIO

py HO HCCICAYEMOH | nyoruii, opranusanuu camo-
npobieme CTOSITEILHBIX PadoT.

OcHoBBI camoopra-
HU3ALUUU camoo0pa-
30BaHHs.

Cnioco0eH caMoCTOSATEJIBHO CO-
BEpIIEHCTBOBATH CBOIi HHTEJ-
JIEKTyaJIbHbIl YPOBEHb NPH
peleHuH 32124 XHMHYECKOro
aHaJu3a




YMerb M0JIb30BaTh-
Cs1 IOMCKOBBIMHU TIPO-
rpaMMaMU UHTEPHET.
[one3oBatbes  (ak-
TaMM  COLMAJIbHOM
3HAYUMOCTH  Hayd-
HBIX OTKPBITHH B 00-
nactu MC
AHanu3upoBaTh
TEHJICHIIUU PA3BUTHS
MC

Baaners npuemamu
CaMOCTOSITEJIBHOTO
OCMbICIIEHUs  (u3u-
YeCKHX MOJIelle U
WX ajanTaluu K 3a-
JlauaM UCCIIeJOBaHUs
HaBBIKAMHU TIPOTPaAM-
MUPOBaHUS Mc-
CIIEKTpa

HaBBIKAMHU palbOTHI C
MC mangpIMH
HaBbIKAMU OLIEHKU
paspemniaroiieit cro-

coOHOCTH
OomenpodgeccHoHaIbHbIE KOMIIETEHIHHN:
IlepeyeHb KOMIIOHEH- TexHosiornu popmMupoBa- dopMa OLEHOYHOTO Cpel- YPpoBHH 0CBOEHHS KOMIIETEH-
KOMNETEHLINA P hopmup pMa ol pe P
TOB HHSA cTBa 10108
HUHAEKC D®OPMYJINPOB-
KA
OIIK-7 CrnocoOHOCTBIO 3HATBh OCHOBBI (hH- IIytem npoBenenus Jekuu- | 3ammra jgadopatopusix pa- | [loporoBbiii
IPUMEHATb  3Ha- | 3UKH PaGoTH Mac- OHHBIX, J1a0OPATOPHBIX 3a- | 60T, mNpakTHYeckHe pa3pa- | CnocodeH HA OCHOBE HMEKOIIHX-

HUS MaTeMaTHKH,
¢u3ukn u ecre-
CTBO3HAHUS, XU-

CIIEKTPOMETPOB.
CoBpeMeHHbIE METO-
JIbl pa3ieNeHust

HSATHI, IPUMEHEHUs] HOBBIX
00pa3oBaTeJbHBIX  TEXHO-
JIOTHMil, OPraHM3aUMU CaAMO-
CTOSITEJIbHBIX PadoT.

00TKH

cs1 00pa3LoB BHIAEIATH pu3nye-
CKYIO CYTh HCC/1€10BATe/IHCKOI
npodJieMbl, BLIOUPATH MOJeIb H
HCIOJIB30BATH ee /LIS pellieHus




MHU U MaTepua-
JIOBEICHUS, TEO-
puH  ynopaBJICHUS
M HMHHOBAIMOH-
HBIC TEXHOJIOTHH
B  HMHHOBAITMOH-
HOM  JesITeNnbHO-
CTH

VOHOB.

OcHoBHbIE THUIIBI
MC ob6opynoBaHus.
Ymers OreHuBartb
napameTpel  puoo-
pOB.

[IpumeHnsATs 3HaHUA

JUIsl pacyeTa MOHHO-
OTNITUYECKUX CUCTEM.
Boigensates  ¢uznue-
CKYIO CYIIHOCTH TIO-
CTaBJICHHOM B Hay4-
HOW 3amade mpooiie-
MBI, BBIOMpPATh COOT-
BETCTBYIOIIME 3aja-
4e MOJENH, H3Me-
HATH, JOTIOJTHSATb,
aJanTUpOBaTh U pas-
BHUBaTh MOJIEJIb B CO-
OTBETCTBHM C 3aja-
YaMH HCCIIeI0BaHUs
Baagers OcHoBamu
MOHHOM ONTHUKHU

3a1a4 MCCJIe0BaHMS
IHoBbImMIEHHBIH

CnocoGeH caMOCTOSITEIbHO BBI-
ABJIATH (PU3HYECKYI0 CYIIHOCTh
HAY4YHOW mpoliemMbl, MOAOH-
paTh, JIONMOJHATH, aJaNTHPO-
BaTh U pa3sBHBATh o0pasen B
COOTBETCTBMH € TPeOOBAHUSIMHU
HCCIe0BaHMsl, NMPOBOAUTH KO-
JIMYeCTBEHHbI M KayecTBeH-
HbIH aHAIW3 XHMHYECKOro 00-
pa3na

HpO(l)eCCl/IOHaJILHLIe KOMIICTCHIIMHA

Hepeqeﬂb KOMIIOHEH-

TexHnonoruu ¢popmuposa-

®dopMa 0LEeHOYHOT' 0 cpe/I-

YPOBHI/I OCBOCHHS KOMIICTCH-

KOMITETEHIINHN
TOB HHUS cTBa MU
NHIEKC OOPMYJIUPOB-
KA




IIK-6

CriocoOHOCTE Op-
raHu3oBaTh pabdo-
TY UCIIOJIHUTENEH,
HAXOJUTh U MPH-
HUMaTh  yIpaB-
JICHYECKHE pelIe-
HUSA B 0OIacTw
OpraHu3aiuu  pa-
00T 1O IPOEKTYy U
HOPMHUPOBAHHIO

Tpyada

3HaTh BEJyILIHE
(GbuUpMBI  TTPOU3BOIU-
teneit MC obopyno-
BaHusi.  OCHOBHbBIE
XapaKTePUCTUKH
npuOopoB
CrangapTel M KOH-
CTPYKTOPCKHE JIOKY-
MEHTHI

Ymerb nodoupaTh
000pyI0BaHUS IS
peIeHus oCcTaB-
JICHHBIX 3a/1a4.
[InanupoBaTe Bpems
npohecCuoHATBHOU
TS TEeTbHOCTH
Baaners mnpuemamu
nmogoopa tuma MC
JUIS pEelIeHUs] TIPOU3-
BOJCTBEHHOH 3amauu
MetogamMmu U croco-
OamMu  ympaBiICHUS
nepcoHanoM Jjabopa-
TOpUU

IIyTem npoBeneHus JIEKIH-
OHHBIX, JIAOOPATOPHBIX 3a-
HSITHIi, TPUMEHEeHUs HOBBIX
o0pa3oBaTebHbIX TEXHO-
JIOTHii, OPraHU3aLMH CAMO-
CTOSITEJILHBIX PadoT.

3ammra J1a00paTOPHBIX pa-
00T, MpaKTH4YECKHe pa3pa-
00TKH

IHoporoBwlit

CnocoGen pemarth 3agaun MC n
H3Jj1arathb MyTH UX pEIICHUA HA
OCHOBE CYLeCTBYIOLLEH JIuTepa-
TypbI

IToBbIIEHHBIIT

CnocoGeH caMOCTOATEIBLHO
aHaJM3upoBaTh 3agayn MC, B
TOM 4mcIe npodeccHoHaTbHbIE,
BBIOMPATH METOABI HCCJIEN0BA-
HHUH 1 NPUMEHATH ClieUAJIb-
HbIC IIPOrpaMMHBI€C CPEACTBA
IS peleHns 3a1a4




OCHOBHASA YACTD

1.  OBBEM YUYEBHOM JUCHMILJIMHBLI U BUJbl YUEBHOM
PABOTHI

Kypc
Buj yueOHoM padoThl Bcero yacos 4
4acoB
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 12 12
B ToMm uncne:
Jlexruu (JI) 4 4
ITpaktuueckue 3auarus (I13), Cemunapsi (C)
Jlabopartopusie paboTs (JIP) 8 8
CamocTosiTeqibHasi paboTa cTy/IeHTa (BCEro) 96 96
B Tom uucne
CPC 6 cemecmpe: 92 92
KII
Kypcosas pabora KP
Hpyrue Bunsl CPC:
PaboTta ¢ ocHOBHOM MUTEpaTypOi 36 36
[ToaroroBka K 1a60OpaTOPHBIM 3aHATHSIM 18 18
N3yueHne n KOHCIEKTUPOBAHUE JOMOTHUTEIBHOW JIUTEPATYPHI 30 30
[ToaroroBka k 3auety 8 8
CPC ¢ nepuoo ceccuu
Bux npoMe:KyTOYHOM aTTecTaluu 3ayer 4 4
Yacos 108 108
NTOTI'O: O0mast TpyA0eMKOCTh —— 3 3




2. COJEPXKAHUE YYEBHOM JUCHUILIUHBI

2.1. Conepxxanue pa3iesioB y4eOHO! JUCHUIINHBI

Ky
pca

Ne
pa
31
el
a

HaumenoBanue pa3aeiia IuCIuIIn-
HbI

CopneprkaHue pa3jena B IUJIaKTHYe-
CKHUX eIMHHIIAX

4

Bsenenue

Uctopus cozpanuss MC. Haznauenue.
XapakTepucTUKU Mmacc-
cnekTpoMerpoB. Paspemaromas cmo-
cOOHOCTB, AWAIla30H Macc, U30TOIIHU-
YyecKash YyBCTBUTEIbHOCTb, JAMHAMM-
yeckuid gmamnaszod. Tumer MC: wmar-
HUTHBIN CEKTOPHBIN, KBAAPYIOJIbHBIMI,
BpPEMSI-TIPOJIETHBIN, HOHHO-
HUKJIOTPOHHOTO pe3oHaHca ¢ Dypbe
npeoOpazoBaHueM, JMHEHHAs JIOBYIII-
Ka, JJIEKTpOCTaTHYecKas JIOBYIIKA C
Dypbe npeoOpazoBaHUEM.

[lpuHnun  paboThl
¢bunbTpa Macc

KBa/IpYyIOJIbHOTO

CrpykTypa 31€KTpOJAOB C KBaApaTH4-
HBIM paclpeesieHueM IOTeHIHaIa.
VYpaBHEHUsS] ABUKEHUS HMOHOB. YpaB-
Henue Marbe. [[uarpamma ctaOuiib-
Hoctu KOM. JluHus CkaHUpOBaAHUA.
Pa3zpemaromast cnoco6HocTs. IlepBas
30Ha CTAOMJIHLHOCTH, BTOPAs U TPETHSL.

AKcenTaHC KBaJApyNoJibHOro (GUIbTpa
Macc

Omuncel 3axBara. [lapamerper A,B u
I'. Kontypel 3axBata Ha (a3oBoi
miockocTd. Koaddurment npomycka-
HUSL.

KBanpynoJibHbIN Macc-CIEKTPOMETP

Uctounnk wnoHoB. Ananuzatop. BY
reneparop. Jlerekrop nonos: BOY-6 u
BOYVY-7. Cucrema peructpaiiu HOHOB.
[Iporpammuoe obecneuenue. OCHOB-
Hbie napameTpbl KMC.

JIuneliHas KBaAPYIIOJIbHAA JIOBYIIIKA

JunonpHOE M KBaJIpYIOJIBHOE pE30-
HAHCHOE BO3OYXKJEeHHE KOJIeOaHH
nOHOB. CIEKTp pE30HAHCHBIX YacTOT.
[TpuHuun paboThl JOBYIIKU. Xapak-
TEPUCTUKH JIMHENHOM JIOBYIIKHU.

ITpumenenne MC

aHaJTUTHYeCKass XUMUs, OHOXHUMHUS,
KJIMHUYECKas XUMHUs, o0Ias XuMus 1
opraHuyeckas XuMus, (papmalneBTuKa,
KOCMETHKa, mapgromepus, MHIIEBas
IPOMBIIIJICHHOCTh, XUMUYECKUNA CHH-
Te3, Herexumus U HedrenepapaboT-
Ka, KOHTpPOJIb OKpYXaromel cpeaspl,
IPOM3BOJICTBO TOJIMMEPOB U IJIACTH-
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
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https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%BF%D0%B5%D1%80%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%BF%D0%B5%D1%80%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B5%D0%B9_%D1%81%D1%80%D0%B5%D0%B4%D1%8B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%B8_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B2&action=edit&redlink=1

KOB, MEJIMLIMHA U TOKCHUKOJOTHUS, KPU-
MUHAJIMCTUKA,  JIONUHTOBBIA  KOH-
TPOJb, KOHTPOJIb  HAPKOTUYECKUX
CpPEACTB, KOHTPOJIb  AJKOTOJBHBIX
HAIUTKOB, T€OXUMHUS, T€OJIOTHS, TH-
posorusi, nerporpadusi, MUHEPAJIOTHS,
T€OXPOHOJIOTHS, apXeOJIOTHs, A1epHAs
MIPOMBIIUIEHHOCTh M 3HEPreTHKa, I0-
JYIPOBOJHUKOBAsI MPOMBILLICHHOCTD,

METaJULYPIHsl.

2.2. Pa3zgeqanl y4eOHOH AUCUMILVIMHBI, BUAbI Y4eOHOU JeATEIbHOCTH U
(¢ opMBbI KOHTPOJISA

DopMBbI Te-
Ne Ne HauMenoBaHue Buabl yueOHoi e Te/IbHOCTH, BKII04ast camo- | KYIHIEr0 KOH-
Kyp pas- - CTOATEIbHYI0 Pa00Ty CTY/IEHTOB (B Uacax) TpoJst ycne-
ca nena pasjejia ucnu Y10 pavoty €1yA BAEMOCTH (10
IUTHHBI
Hedenam ce-
JI JIP n3/c CPC BCEro Mecmpm)
1 2 3 4 5 6 7 8 9
1 Bseaenue 1 15 16 cobecenoBa-
HHEe
2 Ilpunnun  pa6orsr | 1 2 15 18
KBaJIpyIOJILHOI 0 N3
¢uiabsTpa Mmace
3 Axkcentanc kBaja- | 1 1 15 17 W3
PYHOIBHOro (UIb-
4 Tpa Mace
4 KBanpynonbubii 1 1 15 17 a3
Macc-CIeKTPOMeTp
5 Jluneiinasa kBaapy- 2 16 18 a3
NOJIBHAS JIOBYIIIKA
6 IIpumenenne MC 1 1 16 18 cobecenoBa-
HHE
Pasznennl JTUCIIU-
TUIMHBI No- - - 4 4 3auer
No
HUTOI'O 3a cemectp | 4 8 96 108
2.3. JIaGopaTopHbIi MPAKTHKYM
2 é 5 HaumenoBanue pasgesa HaumenoBanue 1a00paTopHBIX Bceero
>
5 ; = y4eOHOH THCHMILINHBI paodoTt qacoB
1 2 3 4 5
8 Beenenne 1.A3yyenue npuHIHNA padoThI Macc-
Hpunmmn padoTsI
1.2 | kBagpynoannoro duapTpa | CTMEKTPOMETDPA 3
mace 2.0npeneeHHe Maccbl MOJIEKYJIbI
azora N, ¢ nomomsro KMC
AKcenTanc  KBajpynoibHoro | 3 Pacmm¢)poBKa Mace CieKTpa octa- | 1
3. ¢uabsTpa mace o
TOYHBIX I'a30B BAKYYMHOU KaMe€pPbl.
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https://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%B8_%D0%BF%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BA%D1%81%D0%B8%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BC%D0%B8%D0%BD%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BC%D0%B8%D0%BD%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%BE%D0%BF%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%BE%D0%BF%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%BD%D0%B0%D1%80%D0%BA%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%BD%D0%B0%D1%80%D0%BA%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%B0%D0%BB%D0%BA%D0%BE%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BD%D0%B0%D0%BF%D0%B8%D1%82%D0%BA%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C_%D0%B0%D0%BB%D0%BA%D0%BE%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D0%BD%D0%B0%D0%BF%D0%B8%D1%82%D0%BA%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%85%D1%80%D0%BE%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%83%D1%80%D0%B3%D0%B8%D1%8F

KBaapynoiabubrii mace- | 4 MccaenoBaHue H30TOIMHOI0 COCTaBa
CIIeKTPOMETP pryt Hg.
4 1
Jluneiinasi  kBajapynonaeHas | 5 OQnpeejieHHe pa3pemaleii cno-
5. JoByHia coonoct Rps KMC B 3aBHCHMOCTH 0 2
Macchl HOHA.
Mpumenenne MC 6.0neHka mapuHaJIbLHBIX 1aBJICHHI
6 OCTATOYHBIX I'a30B C IOMOIILIO 2
KMC.
HTtoro 3a cemecTp 8

2.4. IlpuMepHasi TeMaTHKAa KypCOBBIX padoT
He npenycmorpenbl

3. CAMOCTOSATEJIBHASA PABOTA CTYJIEHTA
3.1. Bugsr CPC

Ne
Kypca

Ne
paszena

HaumeHoBaHue pa3ziena nucuu-
TUTAHBI (MOMYJIs)

Buner CPC

Bcero yacos

4

BBenenue

1. N3yyeHune u KOHCIIEKTUPOBA
HHE OCHOBHOH M HOIOJHUTEILHON
JaUTEepaTypsl, paboTa co CrpaBOy-
HBIMH MaTepHajiaMu (CIoBapsSMU,
SHIUKJIOTIETUSMHU )

2. Pabota c OCHOBHOM JIHUTEpATY-
pou

3. Tloxaroroska k 1abopaTOpHBIM
pabotam

4. TloaroToBka K 3a4eTy

[Mpunoun padoThl KBaj-
PYNOJILHOIO ¢uasTpa
Macc

1. N3yueHue u KOHCTIEKTUPOBA
HUE OCHOBHOM U JIOTIOJIHUTEIBHOMN
JUTEpATyphl, paboTa co cripaBoy-
HBIMU MaTepuaiaMu (CIOBapsIMH,
SHIMKIIOTIETUSIMHU )

2. Pabora c OCHOBHOU JHUTEpaTy-
poii 0 TeMe UHIUBUAYAILHOTO
JIOMAIIHEro 3a/1aHUs

3. TloaroroBka K J1a00paTOpHBIM
pabotam

4. TloaroToBka K 3a4eTy

AKCeNnTaHC KBaApPyNoJib-
HOro (pmibTpa Mace

1. N3ydeHne u KOHCIIEKTUPOBa
HHE OCHOBHOM U JONOJHHUTEIbHOM
JIUTEepaTypsl, paboTa co CrpaBOY-
HbIMU MaTepHallaMH (CIOBapsSIMH,
SHIMKJIOTICTUSIMU )
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2. Pabora c OCHOBHOU JHTEpATy- 6
poil o TeMe MHAUBUAYAIBHOTO
JIOMAILIHETO 3aJaHUs 3
3. TloaroroBka K J1abOpaTOpHBIM
paboram 1
4. TloxaroroBka K 3a4ery
KeagpynouabHblii  mace-| 1. N3y4yeHue u KOHCIIEKTUPOBA 5
CIeKTpoOMeTp HUE OCHOBHOM U JIONOJHUTEIILHOMN
JUTEpaTyphl, paboTa co CrpaBOy-
HBIMH MaTepHajiaMu (CIoBapsMu,
SHIMKIIONEUSIMHU )
4. 2. Pabota c oCHOBHOII HTEpATY-
poil o TeMe MHAMBUAYATILHOTO 6
JIOMAILIHET0 3aJaHus
3. TloaroroBka K J1abopaToOpHBIM 3
pabotam
4. TloaroTtoBka K 3a4eTy 1
JIuHeiiHast  KBaJApPynoJib-| 5. N3ydeHne u KOHCIIEKTUPOBa 5
Hasfl JIOByHIKa HHUEC OCHOBHOHU U HJOITIOJIHUTCIIBHOU
JIUTEepaTyphl, paboTa co CrpaBOy-
HBIMH MaTepHajiaMu (CIoBapsSMU,
SHITUKJIOTICTASIMH )
5. 6. Pabota c ocHOBHOII THTEpATY- 5
poil o TeMe MHAMBUAYATILHOTO
JIOMAIIIHET0 3aJJaHusI
7. TlonroroBka k 1a00paTOpPHHIM 3
pabotam
8. TloxmroroBka K 3adery 2
ITpumenenne MC 1. N3y4yeHue u KOHCIIEKTUPOBA 5
HUE OCHOBHOMW U JOMOJIHUTEILHON
JIUTEepaTyphl, paboTa co CrpaBOy-
HBIMH MaTepHajiaMu (CIoBapsSMU,
SHIIUKJIOTICTASIMH )
6 2. Pabora c OCHOBHOU JHUTEpaTy- 5
pOIii 10 TeMe MHANBUAYATILHOTO
JIOMAIITHEro 3aJaHus
3. Tloaroroska k 1abopaTOpHBIM 3
paboTam
4. TloaroToBka K 3a4eTy 2
HUTOTI'O B cemecTpe: 92
ITo pa3nenam 1-4 4
96

UuToro
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3.2. I'padguk padoThI CTyAEHTA
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3.3. IlepeyeHb y4eOHO-METOAMYECKOro olecrevyeHus: VI CAaMOCTOSATEJbHON padoThl 00Y-
YA IHUXCs 10 JUCHUILINHE

HexoTtopble 001mue peKkoMeHAAlNHU 110 U3YYEHHUI0 JUTEPATyphl.
1) Bcio y4ueOHyto uTepaTypy KelaTelbHO U3ydaTh «I10J1 KOHCIEKT». UTeHne JTuTepaTypsl,
HE COIMPOBOKJAEMOE KOHCIIEKTHPOBAHUEM, JIaXKe IYCTh CAaMbIM KpaTKHUM — Oecroie3Hasi padbora.
Lesnp HanMCaHUsT KOHCIIEKTA 10 JUCHUIUIMHE — c(hOPMUPOBATH HABBIKK TI0 TIOUCKY, OTOOpY, aHa-
T3y U GOPMYTUPOBAHUIO YIEOHOTO MaTeprana. TH HaBBIKU 00s3aTENbHBI TS JIIOOOTO CIeH-
aJIMCTa C BBICIIMM 00pa30BaHUEM HE3aBUCHMO OT BHIOPAHHOM CIIEIIHATLHOCTH.
2) Hanmcanue KOHCIEKTa JOHKHO OBITH TBOPYECKUM — HY)KHO HE MEPENUCHIBATh TEKCT 3
WCTOYHHUKOB, HO TBITAThCSI KPATKO HM3JIaraTh CBOMMH CIOBAaMH COJCpPKAHHUE OTBETA, IMPH ITOM
MaKCHUMAJIbHO €T0 CTPYKTYPUPYS M MCIIOJB3Ysl CHMBOJIBI U YCIOBHBIE 0003HaueHus1. KomnmpoBa-
HUE U 3ay9MBaHUE HEOCMBICICHHOTO TEKCTa TPYIOEMKO M IO OOJIBIIOMY CYETY HE UMEET OOIb-
IO IMO3HABATEIbHOM U MPAKTUYECKOW IEHHOCTH.
3) [lpu HammcaHW¥M KOHCIIEKTA HWCHOJB3YeTCS TETPaab, MO B KOTOPOW 0O0sM3aTEeNbHBI.
CTpaHuIBl HyMEPYIOTCS, KX/l HOBBIA BOTIPOC HAUMHAETCS C HOBOTO JIUCTA, ISl KAYKIAOTO IK-
3aMEHAIIMOHHOTO BOIIpOca OTBOAUTCSA 1-2 cTpaHWIBl KOHCIEKTa. Ha momsix pa3meriaercst BCs
BCIIOMOTaTeNbHas HH(POPMAIHS — CCBUIKH, BOTIPOCHI, YCIIOBHBIE 0003HAYECHNUS U T.]I.
4) B uneane momKeH TMOIYYUTHCS MTOJHBIA KOHCIEKT MO MPOTpaMMe TUCIHILUINHEI, C BBIIe-
JICHHBIMH OTIPENICICHUSIMH, Y3JIOBBIMU ITYHKTaMH, NMPUMEpPaMH, HESICHBIMH MOMEHTaMH, MpPO-
CTaBJICHHBIMH Ha TIOJISIX BOIIPOCAMH.
5) [Tpu paboTe Hal KOHCIIEKTOM O0OS3aTENbHO BBISBISIFOTCS U OTMEYAIOTCS TPYIHBIC LIS
CaMOCTOSITEIIEHOTO HM3YYEHHSI BOIIPOCHI, C KOTOPBIMA YMECTHO OOpaTUTHCS K MPENoaBaTENIo
MIPH TIOCEIICHNN YCTAHOBOYHBIX JICKIIMIA ¥ KOHCYJIbTAIINH, THOO0 B MHANBUIYATLHOM MOPSIIKE.
6) [Tpu yTeHnn y4eOHOW W HAYYHOH JIMTepaTyphl BCETAA CICTUTH 32 TOYHBIM U TIOJTHBIM T10-
HUMaHHEM 3HAYCHHsI TEPMUHOB ¥ COJICpKaHUS TIOHATHIA, HCTIOJIB3yeMBIX B TeKCTe. Beeraa cie-
IyeT YTOYHSATh 3HAYEHUS 10 CJIOBAPSAM WU SHIUKIONEIUSAM, IPU HEOOXOAMMOCTH 3allUChIBATS.
7) [Ipu Hanmmucannn yueOHOTO KOHCIIEKTa 00s3aTeIbHO YKa3bIBaTh BCE MpopadaThIBacMble
UCTOYHHKH, aBTOP, Ha3BaHUeE, AaTa U MECTO M3/AaHus, C YKa3aHUEM HCII0JIb30BaHHbBIX CTPAHMII.

3.3.1. UnauBuaya bHbIE TOMALIHUE 3aJaHUS
NunuBuayanpHbIC TOMAITHUE 3a/IaHUS HAMpaBJIeHbl Ha (JOPMHUPOBAHUE y OOyUAIONTUXCS YMEHUN
Y HaBBIKOB 110 PUMEHEHUIO TEPMUHOB K PEIICHUIO PO (decCHoHaIbHbI 3a1a4
[IpumepHas TemaTuKa 3aJaHUMA

= 79 8T
[To macc-cniexktpy Bry onpenenuTs npupoaHblii cocTaB n30TonoB Br'” u Br™ Ha ocHoBe 3kcnepu-
MEHTAJILHOTO CHEKTPA.

Ilo MacCC-CIICKTPY HUPKOHUA OIIPEACIINTD HpHpO,Z[HBIﬁ COCTaB U30TOIIOB HUPKOHHSA HA OCHOBE 3KC-
IMEPUMCHTAJIBHOI'O CIICKTpa, a TAKKC CPCAHEC 3HAUCHUC aTOMHO# MaccChl B a.€.M.

B Ta6J'II/II_[C MNpeACTaBJICH MAaCC-CIICKTP HM30TOIIOB PTYTHU Hg, HOqueHHLIﬁ OKCIICPUMCHTAJIBHO. IIo
JaHHBIM Ta6J'II/II_IBI OIIPCACIINTD U30TOIMHBIN COCTaB PTYyTH U Cp€AHEC 3HAUYCHUC MACCOBOI'0 YUCIIA.
CpaBHI/ITb PE3YJIbTAT C TaOJIMYHBIM 3HAUECHHEM.

35 37 35 37 =
Xnop umeer asa uzotona ~"Cl u °'Cl. Ha 3 atoma *°Cl nmpuxoautcs 1 arom °'Cl. ITocTpoiite criektp
moJiekyibl Cly.

KakoBa cpennsisi aToMHasi Macca reius B a.e.M. 1 Kr. Kakyro paspemarorniyro crnocoOHOCTh J0DKEH
4 2
HMMETh MaCC-CIIEKTPOMETP, 4TOOBI pa3nenuTs He u “D?

ITocTpouTh Macc-criekTp NMpUpoJHON Bojbl. Kakyio HE0OXOIMMO MMETh Pa3pellarollyio Croco0-
HOCTB, 4TOOBI Pa3/eTuTh ABa MONCKYIApHBIX noHa D,'°0+ u 'HDYO. Mcnomnssosars Tabmuiy
Macc U30TOIIOB..

CKOJBKO aToMoB °C B OJHOM IpaMMe MPHPOHOTO yriepoaa. II0CTPOUTh MacC CIEKTP OKHCH yT-
nepona CO.

W3 gaHHBIX MPUBCACHHOT'O CIICKTPA MACC PACCUUTATD HW30TOIHBIN COCTAB aTOMOB 6p0Ma.

PaccuuraTh mo JaHHBIM CIICKTpa C MMOMOIIBIO Ta6J'II/II_IBI HN30TOINNOB HOMUHAJIbHYKO, MOHOMU30TOIMNYC-
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CKYIO U CPEJIHIOI0 MacChl HOHOB Ko(enHa.

PaccuutaTh M30TOIHEBIN COCTaB BOHL(bpaMa M0 JaHHBIM CIICKTpaA. CpaBHI/ITB ¢ TaOIUYHBIMU JaHHBbI-
MHU.

Paccunrtarh H30TONHBIN COCTAaB CEJIEHA 110 JaHHBIM criekTpa. CpaBHUTH C TAOJUYHBIMU JAHHBIMU.
Ha pucynke npeacTaBiieH Macc-CIIEKTP M30TOIOB 010Ba SN. PaccunTaTh M30TOMHBIN COCTaB 0JIOBA
110 JIaHHBIM criekTpa. CpaBHUTH ¢ TAOJIMYHBIMH JIAHHBIMHU.

Paccuntath HOMUHAIEHYIO MACCy, pa3peliarolyo CocoOHOCTh, onpeneneHnyro mo 10% u 50%
YPOBHSIM BBICOTHI ITMKA HA OCHOBE MAaCC-CIICKTpa TIIIOKaroHa

4. OHEHOYHBIE CPEJACTBA JJISA KOHTPOJISAA YCIIEBAEMOCTHU U PE3YJIbTA-
TOB OCBOEHMS YUYEBHOM JJUCIUILIUHBI

4.1. Buabl KOHTPOJIS M aTTECTAMH, (POPMBI OLIEHOYHBIX CPEICTB
(cm. @ono oyenounvix cpeocme)

4.2. PeliTUHTOBasI CHCTEMA OLIEHKH 3HAHUI 00y4aloUUXcs M0 y4eOHOH TUCIMIIIMHE
Peiimuneoeasn cucmema ne ucnonvzyemcsi.

5. YYEBHO-METOANYECKOE 1 UHO®OPMAINMOHHOE OBEC-
INEYEHUE YYEBHOW U CHOUTLIVHBI

5.1. OcHoBHas JuTeparypa

Hc- KosmnuyecTBo 3Kk-
MoJIb- 3eMILISIPOB
3yercs
n/ ABTOp (bI), HAUMEHOBAHME, MECTO U3IAHUA U U3/1a- npu 2
n TeJbCTBO, [0/l usyue- é‘ B OMO- HA Ka-
HUH Juoreke | ¢eape
pasae-
JIOB
1 2 3 4 5 6

Jlebenes, A. T. Macc-cieKTpoMeTpHs ISl aHaIM3a 00b-
€KTOB OKPYKAIOIICH cpe/ibl [ DneKTpoHHBIN pecypc] / A.
T. JIeGenes ; mep. anra. nmox pen. A. T. Jlebenes. — M. :
Texnocdepa, 2013. — 632 c. — Pexxum noctyna:
http://biblioclub.ru/index.php?page=book&id=273789
(mara o6pamenus: 15.05.2016).

1-7 4 9bC

1. Dawson P. H. (Ed.). Quadrupole Mass Spectrometry
and its Applications// American Institute of Physics,
New York, 1995; originally published by Elsevier,
Amsterdam, 1976.

1-7 4 IBC

2.Cinooogenrok I'. H. KBaapynoabHabie Macc-
3 | cnekTpoMeTpbl. - M.: Atomu3aat, 1974. 4

3. March, R.E.; Hughes, R.J. Quadrupole Storage
4 | Mass Spectrometry, John Willey, New York, 1989. 4

4. Edmond de Hoffmann, Vincent Stroobant. Mass
Spectrometry. Third Edition. John Wiley & Sons Ltd,
The Atrium, Southern Gate, Chichester,West Sussex
PO19 8SQ, England. 2007, 479 p.
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5.2. lonoiHUTEIbHAA JIUTEPATYypa

Hc- KoanuecTBO K-
mOoJIb- 3EMILISIPOB
3yercs

n/ ABTOp (bl), HAaMMCHOBAaHHE, MECTO U3JAHUA U U31a- Ipu a
n TeJbCTBO, IO H3yue- Q B OMO- Ha Ka-

HUM JuoTeke | ¢enpe
pasnae-

JI0OB

1 2 3 4 5 6
1. M. Yu. Sudakov, N.V. Konenkov, D.J. Douglas. Ma-
trix Methods for the Calculation of Stability Diagrams
in Quadrupole Mass Spectrometry. J. Am. Soc. Mass
Spectrom.. 13, 597- 613 (2002).

2. N.V. Konenkov, L.M. Cousins, V.l. Baranov, M.
Sudakov. Quadrupole Mass Filter Operation with
Auxiliary Quadrupole Excitation: Theory and Exper-
iment. Int. J. Mass Spectrom., 208, 17-27 (2001)

3. AA. CpicoeB. Pusuka M TeXHMKA Macc-
CIIEKTPOMETPUYECKUX NPHOOPOB M 3JIEKTPOMATHUT-
HBIX YCTaHOBOK. M.: JHeproaromusaar, 1983, 256c¢.

4. A.b. Mambipul, B.U. Kaparaes, /I.B. llImuk, B.A.
3aryaun. HoBblii 0e3MArHUTHBIA BpeMsA-NMPOJIeTHBIN
MAaCC-CIIEKTPOMETP € BBICOKOH pa3pemaiieii cmo-
cooHocThI0. ZKOTD, 1973, 1.64, BBHINI 1, C. 82-89.

5. A.D. Padaabcon, A.M. IlepmeBckuii. Macc-
crekTpoMerpuyeckue npudopnl. M.: Artomm3aar,
1968, 236c.

6. Konenkov N.N., Kratenko V.I. Characteristics of a

1 | Quadrupole Mass Filter in the Separation Mode of a | 1-7 4 5

Few Stability Regions. A Review. Int. J. Mass Spec-
trom. lon Process., 1991, v. 108, N 2/3, p. 115-136.

7. A.N. Konenkov, D.J. Douglas, N.V. Konenkov. Spa-
tial Harmonics of Linear Multipoles with Round Elec-
trodes, Int. J. Mass Spectrom., 2009.

8. J.C. Schwarz , M.\W. Senko and J.E.P. Syka. A
Two-Dimensional Quadrupole lon Trap Mass Spec-
trometer. J. Am. Soc. Mass Spectrom., 2002, 13, 659-
669.

9. J.H. Hager. A New Linear lon Trap Mass Spec-
trometer. Rapid Commun. Mass Spectrom., 2002, 16,
512-526.

10. AG Marshall & PB Grosshans: Fourier transform
ion cyclotron resonance mass spectrometry: The teen-
age years. Anal.Chem. 63: 215A-229A, 1991.

11. 1J Amster: Fourier transform mass spectrometry.
J.Mass Spectrom. 31: 1325-1337, 1996.

12. AG Marshall, CL Hendrickson & GS Jackson:
Fourier transform ion cyclotron resonance mass spec-
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trometry: a primer. Mass Spectrom. Rev. 17: 1-35,
1998.

13. M Scigelova & A Makarov: Orbitrap mass analyz-
er - overview and applications in proteomics. Prote-
omics 6: 16-21, 2006.

14. Robert J. Cotter, "Time-of-Flight Mass Spectrom-
etry: Instrumentation and Applications in Biological
Research™ Publisher: An American Chemical Society
Publication; 1 edition | 1997-03-01 | 333 Pages | ISBN:
0841234744 | PDF | 13.”

5.3. ba3bl JaHHBIX, THPOPMALNMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI:

1.

AUP.RU. AAMHHHCTpaTUBHO-YIIPaBICHUYECKUN MTOpTal [DIEKTPOHHBIN pecypc] : OuzHec-
mopra. — Pexum gocryma: http://www.aup.ru, cBoGoaHbIi (maTa oOpaiieHHS:
15.05.2016).

Executive.ru [Dnekrponnsiii pecypc] : cait. — Pexum pocryma:  http://www.e-
xecutive.ru, ceoboausIi (1ata oopartenus: 15.05.2016).

Polpred.com O630p CMU [DnexkTpoHHsIii pecypc] : cailT. — JoCTyIm mociie perucTpariu
u3 10001 TOYKH, HMerolel qoctyn kK MatepHery. — Peskum goctyma: http://polpred.com
(mata o6pamenus: 15.05.2016).

Quality.eup.ru [DnekTponHnslit pecypc] : caiit. — Pexxum mpoctyma: http://quality.eup.ru,
cBOOOTHBIH (j1aTa oOpamenus: 15.05.2016).

Enunoe okHO nocTyma Kk oOpa3oBaTelbHBIM pecypcaMm [DIeKTpoHHBIA pecypc] : deme-
panbHbIA mopTan. — Pexum mocryma: http://window.edu.ru, cBoboanslii (aTa oOparie-
Hus: 15.05.2016)..

KubepJlenunka [DnexkTpoHHBINH pecypc] | HaydHas 3JeKTpOHHAs OMONMHMOTEeKa. — Peskum
nocryma: http://cyberleninka.ru, cBo6oaubIit (1ata obparenus: 15.05.2016).
Koncynprantlmroc [DnexktponHbIii pecype] : odurnmanpHbii caidt. — Pexxum gocryma:
http://www.consultant.ru, ceo6oamsrit (1ata oopamenus: 15.05.2016).

Hayunas 6ubamorexa PI'Y umenu C. A. Ecennna [DnexTpoHHBIN pecypc] : cait. — Pe-
*wumM goctyna; http://library.rsu.edu.ru, ceo6oaubI# (qaTa oOparnenus: 15.05.2016).
Poccuiickoe oOpazoBanue [DneKTpoHHBINA pecypc] : deaepanbHbIil mopTan. — Pesxxum mo-
cryma: http://www.edu.ru, ceo6oauslii (1aTa oopamenus: 15.05.2016).

10. CranmapThl ¥ KadecTBO [DIeKTpOHHBIN pecypc] : caiit. — Pexkum gocrtyma: http://ria-

stk.ru, ceoGoaubIi (mata oopamenus: 15.05.2016).

11. Vausepcurerckas omomuoreka ONLINE [Dnextponnslii pecypc] : anekTpoHHas OuoO-

JIMOTCKaA. — I[OCTYH K IIOJHBIM TCEKCTaM II0 IIapOJIl0. — Pexum I[OCTyrIa:
http://biblioclub.ru/index.php?page=main_ub_red (mara o6pamenus: 15.05.2016).

12. Opaiit [DnekTpoHHbIi pecypc]| : anekTpoHHas Onbnauoreka. — J[OCTYN K MOJIHBIM TEK-

craMm 1o maposto. — Pexum mocryma: https://www.biblio-online.ru (mata o6parenus:
20.04.2017).

5.4. Ilepeyenb pecypcoB HH(OPMAIUOHHO-TEJEKOMMYHHMKALMOHHON ceTH «MHTEepHeT»
(nanee — cerb «AHTEpHET»), HEOOXOAUMBIX [IJI1 OCBOCHUS JUCIHUIIMHBI

1

2.

. Acconnanus [lemuHra mertposiornu [DIEeKTpOHHBIN pecypce] : caiit. — Pesxxum nocryna:

http://www.deming.ru, ceo6oausIii (nata oopamenus: 15.05.2016).

NudopmaloHHbI MOpTal MO MEXAYHApPOJIHOW craHaaptuzanuu. DexepanbHOe
areHTCTBO MO TEXHHYECKOMY PEr'YJIMPOBAHUIO M METPOJIOTUU [DJIEKTPOHHBINH pecypc] :
caiitr. — Pexxum noctyma: http://iso.gost.ru/wps/portal, cBoGoHBIN (nata obpaieHus:
15.05.2016).
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3. HMudopmannoHHBIN mopTan mo crapaapTusanuu. deaepanibHOe areHTCTBO MO TEXHUYE-
CKOMY PETYJIMPOBaHUIO U METPOJIOTUH [DNEKTPOHHBIN pecypce] : cailT. — Pexxum nocrymna:
http://standard.gost.ru/wps/portal, ceo6oaubIi (naTa o6parmenus: 15.05.2016).

4. POCCTAHIAPT. ®denepanbHOoe areHTCTBO MO TEXHUYECKOMY PETYIUPOBAHUIO U MET-
ponorun [DneKTpoHHBIH pecypc] : odunumaneHeld caiit. — Pexum goctyma:
http://www.gost.ru, ceo6oaHbI# (nata obpamenus: 15.05.2016).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YUEBHOM JUCIIUILINHBI

6.1. TpeboBaHus K ayTUTOPHSIM (IOMEIIEHUSM, MECTaM) JUTS TPOBEACHUS 3aHATHI:
Cmanoapmno 060pyooeannvle N1eKUUOHHbBIE AYOUMOPUU Ol NPOBEOCHUA UHMEPAKMUBGHBIX
JIEKYUIL: 6UOEONPOEKMOop, IKPAH HACMEHHbLIL, Op. 000PY006aHUEe U KOMNbIOMEPHBLIL K1ACC

6.2. TpeboBaHus kK 000PYIOBaHUIO PAOOYUX MECT MpenogaBaTes U 00yJaroIUXCs:
Buoeonpoexmop, noymoyk, nepenocnout 3kpan. Komnvromepmuwlit Knacc, o60pyoosanHblii
Komnvlomepamu

6.3. TpeboBaHuUs K CHIEIUATU3NPOBAHHOMY 000PYI0BAHUIO:

He npeaycmoTrpeno.

7. OBPASOBATEJ/IBHBIE TEXHOJIOT' UM (3anoanaemca moavko 0na cmanoapma
@roc BI10)

8. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOLHINXCA 1TO OCBOEHUIO JUC-
UITJIMHBI

OCHOBHBIMH BHJIaMH ayJUTOPHOW PaOOTHI CTYJCHTOB SBJISAIOTCS JCKIMH U
NPaKTUYECKHUE U CEMHUHAPCKUE 3aHSATHSI.

B xome mekmmii mpemnonaBaTelh U3NAraeT M PaszbACHAECT OCHOBHEIE,
HanboJiee CIOKHBIC TIOHSATHS TEMBI, a TAK)XKE CBSI3aHHBIC C HEH TEOpPETHUYECKUE H
NpakTUYeCKue TPOOJIEeMbI, JTaeT PEKOMEHAAMM Ha CEMHHAapCKOe 3aHiATHE |
yKa3aHUs Ha CAMOCTOSATEIbHYIO paboTy.

[IpakTrdeckne W CEMUHApPCKHUE 3aHATHS 3aBEpIIAlOT W3YYCHHWE HamOoee
BaXHBIX TeM yueOHON AUCHUIUIMHBL. OHH CIIyXaT Uil 3aKPeTUIeHUs U3Yy4eHHOTO
MaTepuaia, pa3BUTHS YMEHUN W HABBIKOB TIOJTOTOBKH JIOKJIAJOB, COOOIICHUIHA,
pa3BUTHS YMCHHM W HABBIKOB PEIICHUS 3a/ad, MPHUOOPETEHUsS OIbITa YCTHBIX
NyOJIMYHBIX BBICTYIUICHHW, BEIEHUS JTUCKYCCHH, apryMEHTAlMH W 3allUThI
BBIJIBUTACMBIX TIOJIOKCHHI, PEIICHUS CTAaHIAPTHBIX W HECTaHIAPTHBIX 3a1ad
Pa3TUYHON CTETICHH CIIOKHOCTHU, a TAKXKE JJISI KOHTPOJIS TIPEToJaBaTelIeM CTEIeHU
MOJATOTOBJIEHHOCTH CTYJICHTOB TI0 U3y4aeMOU AUCITUTUIHHE.

Cemunap mnpeamnonaraetT cBOOOAHBIM OOMEH MHEHUSAMH TI0 H30paHHOMN
tematuke. OH HaYMHAETCS CO BCTYNUTENBHOTO CJOBAa TMpENojaBaTels,
bopMynHpyIOIIETO 1edb 3aHATHS ¢  XapaKTePU3YIOIIET0 €ro OCHOBHYIO
npoOiemMaTuKy. 3aTeM, Kak MPaBWIIO, 3aCIYHIMBAIOTCS COOOIECHUS CTYJIEHTOB,
00 CTyACHTaM TMpeIaraeTcsi 03HAKOMHUTHCS C HOPMATHUBHBIMHU JOKYMEHTAMHU.
OOcyxnenne CcoOOOILIEHHUS] WM H3YYEHHBIX MAaTepHAIOB COBMEIIAETCS C
paccMOTpeHHEeM HaMeUYeHHBIX BOMpocoB. COOOIIEHUS, TPEIIoIaraie aHaIn3
myOMUKauii 1O OTACIBHBIM BOMPOCAM CEMHUHapa, 3aclyIIMBAIOTCS OOBIYHO B
cepenune 3aHsTHs. [loompsieTcss BBIABIIKEHHWE M OOCYXKICHUE albTEPHATHBHBIX
MHEHUU. B 3aKII0YUTEIIHHOM CIIOBE MPETOaBaTe b MOABOIUT UTOTH 00CYKICHUS
1 OOBSBIICT OIICHKU BBICTYMABIITNM CTYICHTaM.
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[IpakTryeckoe 3aHATHE MperonaraeT CBOOOJHBII OOMEH MHEHUSMH IO
n30paHHOM TeMaTHKe M pa300p TUIIOBBIX M YCIOKHEHHBIX 3a/1ad MO TOMY HWIH
uHOMYy pazgeny. OH HayMHAETCs CO BCTYNUTEIBHOTO CJIOBA MpENoaaBaTes,
(GopMyNIHpyIOIIEro LEedb 3aHATHS M XapaKTEpPU3YIOLIEr0 €ro OCHOBHYIO
npobOiieMaTuKy. 3aTeM, Kak TNpaBuiIo, pa3OUparoTcs THUIOBBIE 3a7adydl IO
nzydaemoir teme. CTyIOeHThl pa3OMparOT OCHOBHBIE MOJXOJbI K PEIICHUIO 3TUX
3alay Ha OCHOBE MAaTepuUajioB JEKUUMHA M Yy4eOHHMKOB. 3aTeM MOJy4YEHHBIE
PE3yNIbTAThl IPOBEPSAIOTCS C MOMOUIBIO KAKON-INOO CTaTUCTUYECKON MPOrpPaMMBI.
3aBeplaroliuii  3Talm  MPEAINoJiaraeT  3HAKOMCTBO CO  CJIOXXHBIMU WM
HECTaHAAPTHBIMU 3a/layaMy HU3y4yaeMOll TeMbl, TPeOYIOIIMMHU JOMOTHUTEIbHBIX
3HAHMM WJIM HECTaHAAPTHOTO MOJAX0Ja. B 3aKiIt0unTeIbHOM CJIOBE NPENoJaBaTelb
MOJIBOJUT UTOTH OOCYKJIEHUS U OOBSIBIISIET OLIEHKH CTYJEHTaM.

[Ipy MOAroTOBKE K CEMUHApPy WM MPAKTUYECKOMY 3aHSATHUIO CTYJEHTHI
UMEIOT BO3MOKHOCTBH BOCIIOJI30BAThCSl KOHCYJIbTalMsIMU TNpenojaaBaTens. Kpome
yKa3aHHBIX TEM CTYACHTBbl BIpaBe, IO COrJacOBaHUIO C MpernojaBaTeieM,
nU30UpaTh U Ipyrue UHTEPECYIONINE X TEMBI.

9. IlepeyeHb MHGPOPMALUOHHBIX TEXHOJIOIMHH, UCIOJIB3YEMbIX IIPH OCYLIECTB-
JIeHMH 00pa30BaTeJbHOr0 Mpouecca Mo AMCHHUIIMHE, BKJYas IepevYyeHb
NMPOrPaMMHOr0 odecrnedyeHuss 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Yrenuwe neKmud C HWCMOJIB30BAaHUEM CIAN-TIPE3CHTAIIUN, SJIEKTPOHHOTO
Kypca JIeKIHH, rpaduuecKux 00bEKTOB, BUIE0- AyAH0- MAaTEPHAIIOB

2. IlpoBepka [OoMamIHUX 3aJaHUd W KOHCYJIBTUPOBAHHE IOCPEICTBOM
3JIEKTPOHHOM ITOYTHI.

3. IlpencraBnenne pe3ynbTaTOB MpPaKTHUYECKUX 3amaHuil  (pedepaTos,
IIPOEKTOB) C MCTIOIB30BAHUEM ClIal/I-TIpe3eHTali, Ipauueckux 00BEKTOB,
BUJIEO- AyJIUO- MATEPHATIOB.

4, UT obOpaboTKa JaHHBIX IIPH BHIMIOJHCHUH ITPOCKTA

10. TpeGoBaHus K MPOrPAMMHOMY O0ecne4YeHnI0 y4eOHOro nmpomecca:
He npenycmotpensr
11. Uuble cBeaeHUus

11.1 JlaGopaTopHble 3aHATHS

1. Omnpenesenne maccbl MoJieKyJIbI a30Ta N2 ¢ momombio KMC.

Wcxoamble qaHHble: Macc-crekTp, paauyc moist r0=4/1.130=3.54=0.01 m™ (paguyc BIUCaHHON
OKPY>KHOCTH MEX]ly BEepIIMHAMH JIEKTPOIOB) ,u3MepeHHas ammumtyaa V BY Hanpsokenns Ha
anekTpoaax KOM mpu npormyckannu noHoB azora V=74.110.1 B, gyactorta f = 1 MHz.

2. Pacum¢poBka Macc cieKTpa 0CTATOYHBIX I'a30B BAKYYMHOIl KaMepbl.

VicxonHble JaHHBIE: Macc-CIIEKTP OCTATOYHBIX T'a30B. 3a7aHue: paciudpoBaTh COCTaB OCTATOY-
HBIX Fa30B B BAKYYMHOM KaMepe B Auamna3oHe macc 1-44 a.e.Mm.
3. HccnenoBanue H30TONMHOIO cocTaBa pTyTH Hg.
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HcxonHble JaHHBIE: MAcC-CIIEKTP U30TOIIOB PTYTU. 3aJaHUE: ONPEAEIUTh CPEAHEE 3HAUCHUE
aTOMHOM Macchl A PTYTH U PaclpOCTPaHEHHOCTh €€ U30TONOB. CPaBHUTH MOJYyYEHHBIC TaHHbBIC
C JIMTCPATYPHBIMH JaHHBIMU.

4. Omnpeaenenue paspemawineii cnocodonoctu Ryos KMC B 3aBUCHMOCTH 0 MaCChI

HOHA.

Hcxonnble nanHbIe: Macc- CIIEKTP B 3aIaHHOM MHTepBasie macc. [1o criekTpy onpenenuTs pas-
PELIAOILYI0 CIIOCOOHOCTB, onpeaesieHHY 0 10 50% BBICOTHI MK /711 YKa3aHHOI'O y4acTKa Macc.
[TocTpouts 3aBUCUMOCTE R 5 B 3aBUCUMOCTH OT Macchl HOHa M.

5. OuneHka napuMajJbHbIX JaBJEHUH 0CTATOYHBIX ra3oB ¢ noMoubw KMC.

VcxomHbie JaHHBIC: MAcC- CIIEKTP OCTATOYHBIX ra30B B kKamepe. [IpeneOperas naBiacHueM yrie-
BOJIOPOJIOB (Macel), OIICHUTH JaBJieHue Ta30BbIX KoMoHeHT H,0, Ny, O,, Ar, CO,. CpaBHUTS C
MPOIICHTHBIM COCTABOM BO3JIyXa.

11.2 UapuBuayaibHbIe JOMALIHUE 3aJaHUS

+ o v
Nel. Mon Ny Biietaet B 1iiockuit koHaeHcaTop ¢ sHepruei 500 5B mapamiensHo miiacTUHAM.

JlnunHa kouaencaropa L=20 cm u paccrosiare mexay miactuaamu d=1cm. Ha kakoit yroa & mo-
BEPHETCS BEKTOP CKOPOCTH MOHA B MOMEHT BBIJIETa U3 KOHJEHCATOPA.

Ne2. Onpenennts paguyc R Tpackropun nonos CO* B MArHUTHOM OTHOPOIHOM TIOJIE C HHIYK-
nueit 0.2 Ta. Yckopsromas pasHocTs noteHnuanos U=500 B.

No3. Vckopstoiee npocTpancTBO BO BpeMsinposeTHOM MC S=4 MM, HapsiKEHHOCTh 3JIEKTPH-
geckoro nojst E=250 B/mMM, paccTosinue nposieTHoro npoctpanctBa d=1 m. Haiitu BpemeHa ty u
t, mponera monamu CO™ u COH™ 1o nerexropa.

Ne4. OnpenenuTh HOHHYIO IUKIOTPOHHYIO YaCcTOTY (. KOJIeOaHi HOHOB SHe* 13°Xe" B Mar-
HUTHOM OJTHOPOJHOM TioJie ¢ mHAyKuen B =3 To.

Neo 5. Uemy paBHbI noTeHIIMaNb noHU3anuu aromoB H, O, N, K?

Ne6. Kakosa monoca AT nporyckaHus KBagpymoabHOro GUIbTpa Macc, eCITH pa3pelaronas
cnocobnocts R=200?

No7. B nuHelHON MOHHOM JIOBYILIKE C paauycoM nojs 1y = 0.5cm PE30HAHCHO BO30YKIaeTCs
non ¢ M/z = 609 Th. Yacrora f=IMHz u ammauryna BY noas V=609 B. Haiiti pe3oHaHCcHYIO
4acTOTY AUIOJIBHOTO BO3OYKIEHUS KOJIeOaHHi1 HOHOB.

Ne 8. KBampymoabHbIH GHIBTP Macc MPOITYCKAET HOHBI 136Xe* . Haiitu yactoTy BY reneparopa,

eciu paauyc noys 1y = 0.5cMmu amruutyna V=136 B.

Ne 9. Ckounbko nepuogoB BY mosist coBepiraet nor maccoit M=350 Th, eciu ero oceBasi KHHETH-
yeckas dHeprus coctasiseT 3 3B. [lymna snexrpogoB KOM L=20 cM u yactoTta reHeparopa 1
MTI1.

10. OnpenenuTs 4acTOTHI Wy, (W H (W_;  mepBBIX BpEeMEHHBIX TAPMOHUK KOJIeOaHUI HOHOB B
kBaapynoasHoM BU mone ¢ wactoroii [ = ZMHz.

11. Haittu ammuutyny V BY renepatopa uactotoit f = 2MH z na nuanason macc 1-1000 Th,

€CIIi TuameTp sjaekTpoaos d=3.5 mm.
12. Uemy paBHa riryOMHA MOTEHIIMATBLHOM MBI JIMHEHHON JIOBYILIKH JUIsl HOHA Maccoil M=609

Th ipu napamerpax noymkn ¥y = 0.5 cm n wacrore f = 1MHz,
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MpunoxeHue 1

DoH/1 O1IEHOYHBIX CPE/ICTB /1JIsl IPOBEAeHUS IPOMEKYTOYHOM aTTeCTAIIUN
00y4arImMxcs Mo JUCHUILIMHE

Ilacnopm ¢onoa oyenounvix cpedcme no OucyuniuHe O RPOMENCYMOUHO20 KOHMPOTs YyChe-

saemocmu
KounTpoJsmpyemslie pa3aensl (TeMbl) 1uc- Kox konTpon- HanmeHnoBanue

Ne IMILIMHBI (Pe3yJIbTaThl 10 pa3aeiam) pyeMoii koMIie- OLIEHOYHOI'0 Cpel-

n/n TEHIUH) WU eé CTBa
YaCTH)

1. | Beeaenue OK-7 3a4er

2. | llpunuun  padoThl  KBAJAPYNOJBHOIO OIIK-7

3 AKCeNTaHC KBAJAPYNOJIbHOIO (UIbTPA IIK-6

4 KBaapynojbHbIii MacC-CIIEKTPOMETP

5 JInHeliHasA KBAJAPYNOJIbHAsl JIOBYLIKA

6 IIpumenenne MC

TPEBOBAHUSA K PE3YJIbTATAM OBYUYEHMS NO YYEFHOM TUCITATIJIMHE

NHnexe ConepxxaHnue KOM- DJIEMEHTEI KOMIIETCHIINH Nunexc
KoMIte- METEHIUN AJIEMEHTA
TEHIIUU
OK-7 CIOCOOHOCTBIO K 3HaTh
caMoOOprasu3anu | Bo3mMoKXKHOCTH MC TeXHOJIOTHH. OK7 31
u camoo0pa3oBa- TEKYLIYIO JIUTEpaTypy 1o ucciaeayemoi npodneme | OK7 32
HHIO OCHOBBI CAMOOPraHU3aIMH U CaMO0Opa30oBaHUs OK7 33
yMeTh
MOJIb30BaThCsl MOUCKOBBIMU Mporpammamu uHTEp- | OK7 V1
HET
[Tons3oBatbest dakramu comuanbHOM 3HaunMoctu | OK7 V2
Hay4YHBIX OTKPBITUH B 00sactu MC
aHAJIM3UPOBATh TeHACHIIMU pa3BuTust MC OK7 V3
BJIA/IETh
HaBbIKaMH paboTel ¢ MC naHHBIMU OK7 B1
npUeMaMH CaMOCTOSITENIbHOTO ocMbicienus ¢usu- | OK7 B2
YECKUX MOJIENIeH U UX a/IallTalluy K 3a/1a4aM UcCcClie-
JOBaHUS
HaBblKamMu nporpammupoBanust MC criektpa OK7 B3
HaBBIKAMU OILICHKH Pa3peliarieii CiocoOOHOCTH OK7 B4
OIIK-7 | CriocoGHOCTBIO 3HATh
npUMEHATH 3HaHUsA | OcHOBBI (hU3KMKK pabOThl MacCIEKTPOMETPOB. OIIK7 31
MaTeMaTuku, Gpu- CoBpeMeHHbIE METObI Pa3/IEJI€HUsI MOHOB OIIK7 32
3UKH U €CTECTBO- OcnoBHble THIIBI MC 000py10BaHUS. OIIK7 33
3HAHUSI, XUMHH U yMeThb
MaTCpuajIoBCaC- OneHuBaTh MapameTpsl NPUOOPOB. OIIK7 V1
HUs, TCOPHHU IIpumensates  3HaHus  anad pacyera  noHHO- | OIIK7 V2

YIIPpAaBJICHUA U UH-

OIITUYCCKUX CUCTCM.
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HOBAIIMOHHBIE TeX- | BrIIensaTs ¢pusndeckyto cymHocTh nocrasienHoi B | OIIK7 V3
HOJIOTUH B MHHO- HAy4YHOH 3amade mMpoOsieMbl, BHIOMPATh COOTBET-
BaIllMOHHOM JAes- CTBYIOIIHE 3a7aye MOJENH, U3MEHSATb, JOTOIHATS,
TEJIILHOCTU aJIanTHPOBATh U Pa3BUBATh MOJIEIb B COOTBETCTBUH

C 3a/1a4aMU UCCIIEIOBAHUS

BJIaJ1eTh

OcHoBaM1 MOHHOM ONTHKHU OIIK7 Bl

I1K- 6 CriocoOHOCTE Op- | 3HATH

TaHU30BaTh pabOTy | CTAHAAPTHI U KOHCTPYKTOPCKUE TOKYMEHTBI I1K6 31
UCIIOJIHUTEJIEH, Beaymme ¢upmbl npomsBogureneit MC oGopyno- | ITIK6 32
HAXOJUTh U TIPH- BaHMSI.
HUMATb YIIPABJIEH- | OCHOBHBIE XapaKTEPUCTUKH MPUOOPOB ITK6 33
YCCKUC PCHICHUA B YMeTh
00JIIacTH OPraHu3a- | qonGupaTh 0GOPYIOBAHHS IS peleHus moctas- | [TIK6 V1
LMK PabOT 110 NPO- | jeHHBIX 33134
CKTy M HOPMHUDO- [TnanupoBath BpeMs mpodeccuoHansHOi aeatens- | [TIK6 V2
BAaHHIO TpyAa HOCTH

BJIa/1eTh

npueMamu nogodopa tiuna MC st pemmenus npous- | [1IK6 Bl

BOJICTBECHHOU 3a1a4u

Metonmamu u criocobamu yrpasieHus nepconaiom | [TK6 B2

naboparopuu

KOMIUIEKT OLIEHOYHbBIX CPEJCTB JIJIs [IPOMEXYTOYHOM ATTECTALIMU (3auer)

Ne

*CojeprxkaHue OIEHOYHOTO CPEJICTBA

HNunexc onieHUBaeMOil KOM-
IIETEHIINHU U €€ DIIEMEHTOB

Onrnueckas cxema MarauTHOoro MC ¢ nBoiiHoi (pokycu-
PpOBKOii

OK-7:31,32,33, V1, Y2, ¥3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
IK-6:31,32,33, V1, V2, B1, B2.

DJIeKTPOIbI KBAIPYNOJILHOI0 AHAIN3ATOPA

OK-7:31,32,33, V1, ¥2, V3, Bl,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, Y3, B1
IK-6:31,32,33, V1, V2, B1, B2.

YpaBHeHus1 IBHKeHHS] HOHOB B KBAJPYNOJIbHOM I0J1€e

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

30HbI cTa0MIBHOCTH YpaBHeHHsA MaTbé

OK-7:31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

JIMHUSI CKAHUPOBAHMS U HACTPOIKA HA TPedyeMYI0 110J10-
Cy NPOITyCKAHHUS

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

Pa3zpemaromas cnocoonocts KOM

OK-7:31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

Cxema kBagpynoasnoro MC

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4
OIIK-7: 31,32,33, V1, V2, V3, Bl
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MK-6: 31,32,33, V1, V2, Bl, B2.

JetexTop BOY-6 M cxema ero BKJI0OYeHNsI

OK-7: 31,32,33, Y1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
MK-6: 31,32,33, V1, Y2, BI, B2.

CxeMma BrjIoyenus BIY-7

OK-7: 31,32,33, Y1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
MK-6: 31,32,33, V1, V2, BI, B2.

10

BU reaepaTop u cxemMa NnoAKJIIYICHHA K 3JEKTpoaaM

OK-7: 31,32,33, Y1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
MK-6: 31,32,33, V1, V2, BI, B2.

11

AMILIMNTY/IHAs1 pa3BepTKa M0 MaccaM

OK-7:31,32,33, Y1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
MK-6: 31,32,33, V1, V2, BI, B2.

12

Pa3pemalomaﬂ CIIOCOOHOCTH

OK-7: 31,32,33, Y1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
MK-6: 31,32,33, V1, V2, BI, B2.

13

JInanazon macc KOM

OK-7: 31,32,33, Y1, V2, Y3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
MK-6: 31,32,33, V1, V2, Bl, B2.

14

DJJIAICHI 32XBAaTa

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
MK-6: 31,32,33, V1, V2, Bl, B2.

15

Kpaesbie noJist

OK-7:31,32,33, V1, ¥2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, Y3, Bl
IK-6:31,32,33, V1, V2, Bl, B2.

16

JAunonbHoe Bo30y:K1eHHe KOJIeOAHUIT HOHOB

OK-7:31,32,33, V1, ¥2, V3, Bl,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, Y3, Bl
IK-6:31,32,33, V1, V2, B1, B2.

17

KBaapynosibHoe Bo30yxIeHne KoJe0aHnii HOHOB

OK-7:31,32,33, V1, ¥2, V3, Bl,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
IK-6:31,32,33, V1, V2, B1, B2.

18

JIuHelHAsl HOHHAS JIOBYLIKA , IPUHLIMII PadoThI

OK-7:31,32,33, V1, ¥2, V3, Bl,
B2, B3, B4

OIIK-7: 31,32,33, V1, Y2, V3, Bl
IK-6:31,32,33, V1, V2, B1, B2.

19

XapakTepuCTUKH JMHEIHOW HOHHOM JIOBYIIKH

OK-7:31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

20

Oosnacru npumenennst KMC

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, B
TK-6: 31,32,33, V1, V2, BI, B2.

21

IIpyHImn padoThI JIEKTPOCTATHYECKOI HOHHOM JIOBYIII-
KH

OK-7:31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
TK-6: 31,32,33, V1, V2, BI, B2.

22

Ipunoun padorsr BpemsinposieTnoro MC

OK-7: 31,32,33, V1, V2, V3, BI,
B2, B3, B4

OIIK-7: 31,32,33, V1, V2, V3, Bl
MK-6: 31,32,33, V1, V2, B1, B2.

23

B siMHeliHOM MOHHOM JIOBYIIKE € PAJAXYCOM I0JIS

OK-7:, Bl, B2, B3.
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Th = 0.5cm Pe30HAHCHO BO30Y:K1aeTcsi HOH ¢ M/zZ = ONK-7V1,¥2,¥3, Bl

609 Th. Yacrora f=1MHz u ammumtyna BU noJas
V=609 B. HaiiTu pe3oHaHCHYI0 YaCTOTY AUIIOJIHHOIO
B030Y:K/1eHUs1 KOJ1eOaHUil HOHOB.

24 | KBaapynoJibHbli puJIbLTP Macc MPoOMycKaeT HOHbI OK-7:, BI, B2, B3.
136%e* . Haiitn yactoty BY reseparopa, eciiu paguyc ONK-7¥1,¥2,¥3, Bl

mosn Ty = 0.5cMu ammunryaa V=136 B.

25 | Croabko nepuoaos BY mosisi coBepmaer uon maccoii | OK-7:, B, B2, B3.
M=350 Th, ec/iu ero oceBasi KHHeTH4YeCKasl JHEPTUSI ONK-7¥1,¥2,¥3, Bl
cocrasiisieT 3 3B. /liinna 31ekrpogos KOM L=20 cm u
yacToTa reieparopa 1 MI'n.

TIOKA3ZATEJI U KPUTEPUN OLIEHUBAHM ST KOMITETEHI[MM
(IIxansl orleHUBaHUS)

Pe3ynbTaThl BeIMOTHEHMS 00yYaIOIUMCS 3aIaHUI Ha 3a4€Te OlICHUBAIOT-
Csl IO IIKAJIE «3aYTEHO» - «HE 3aYTEHOM.

B ocHOBe olileHMBaHUsI JIEKAT KPUTEPUU TTOPOTOBOTO U MOBBIIIIEHHOTO YPOB-
HSI XapaKTEPUCTUK KOMITIETCHIIUN UM UX COCTABJISIONINX YacTei, hOpMUPYEMBIX
Ha y4eOHBIX 3aHATHUAX M0 NUCIUIUTNHE «KBaapymoabpHast Macc-CIIeKTPOMETPHS U
uHHOoBanun» (Tabmuna 2.5 paGodeit mporpaMMbl JUCITUTIITUHBI).

«3a4TeHO0» — OIEHKa COOTBETCTBYET MOBHIIIIEHHOMY U TTIOPOTOBOMY YpPOB-
HIO U BBICTaBJISETCS 00yYarOIIeMycs, €CIIU OH IIyOOKO U MMPOYHO YCBOMII MTPO-
rpaMMHBIA MaTepHall, KUCYEPIIBIBAIOIIIE, [TOCIEI0BATEIHHO, YETKO U JIOTUYECKH
CTPOMHO €ro u3JaraeTt, yMeeT TECHO yBSI3bIBATh TEOPUIO C IPAKTUKOM, CBOOOTHO
CIpaBJIIETCS C 3aJja4aMHM, BOIIPOCAMH U JIPYTUMH BUJaMU IPUMEHEHUS 3HAHUH,
IpUYEM He 3aTPYAHSETCS] C OTBETOM IIPU BUAOU3ZMEHEHUU 3aJJaHUM, UCTIOJIb3YyEeT
B OTBETE MaTepual MOHOTpaPUIECKOM IUuTepaTyphl, MPaBUILHO OOOCHOBBIBAET
NPUHSTOE PEIIeHNE, BIAJEET pa3HOCTOPOHHUMH HABBIKAMU U TIPUEMaMH BbI-
MOJTHEHUS TPAKTUYECKUX 3a]1a4.

«He 3auteHo» - OlleHKa BBICTABISIETCA 00yUaromeMycsi, KOTOPbIi HE J10-
CTHUTaeT MOPOrOBOr0 YPOBHS, IEMOHCTPUPYET HEMOHUMAaHUE MPOOJIeMbl, HE 3HA-
€T 3HAYUTEJIbHON YacTH MPOTPAMMHOTO MaTepHalia, JOIMyCKaeT CyllIeCTBEHHbIC
OIIMOKH, HEYBEPEHHO, C OOJBIITMMU 3aTPYTHEHUSMH BBITIOJHICT MPAKTHUECKHE
paboTHI.
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