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1. Poan JAUCHHUIIIITHHBI «Me)KJIHCIII/Il'[III/IHapHLIﬁ IMPOCKT» B QOPMUPOBAHUH KOMIIeTeHIIMii BBIINYCKHHUKA:

pacHyeThl

DjIeMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI
@ I/IH)ll/lKaToplzI JOCTHKEHUHA KOMIIETCHIIUU
o6pa3oBaTejbHOM Ko KOMIETeHI[HH)
nmporpam
porp: MBbI CeMech KOMITCTeHITHH HaunmeHnoBanue KOMIIETEHITHHA KO)I HaumeHoBaHue HHAUKATOpa HauMeHoBaHHe
(lIHCIIl/ll'l.]'ll/lHa, NpaKTHKa, IO JOCTHKEHHUS KOI]
THA) o P
Braneer HaBBIKAMU 1IEIEIIOIATAHNUS,
[JIAHUPOBAHUS U aHATIH3a TUYHBIX
VK(Y)-3.3B1 AHHpOE
IEWCTBHUI I JOCTHKEHHUS
CriocoOeH OCYIIEeCTBIATh AHaU3UpPyeT BO3MOXKHBIC 3aJJAHHOTO pPe3yJIbTaTa
coluanbHOE MOCJIEACTBUS JIMUHBIX VYMeeT cocTaBIsATh IUIaH U
. N.YK(Y)- o . . .
VYK(VY)-3 B3aNMOJIEUCTBHE U IEUCTBUH U INIAHUPYET CBOU VYK(VY)-3.3V1 | mocnenoBaTelIbHOCTD AEHCTBUM I
3.3 .
peaT30BEIBATh CBOIO JIEWCTBUS I JOCTHKECHHUS JTOCTIDKEHUS 3aJTaHHOTO pe3ysbTara
POJb B KOMaH/E 3aJJaHHOTO pe3yJbTara 3HAET OCHOBBHI 1IEJICIIOIaTaHuUs,
IJIJAHUPOBAHUS U aHAJIN3a TUYHBIX
VK(Y)-3.331 AHHpOE
JIEWCTBHUH M1 JOCTHKCHUS
3aJJaHHOTO pe3yJbTara
Brnaneer metogamu
MaTeMaTUYeCKOTO aHaJIu3a U
OIIK(Y)-
Hcnonp3yer 0a30BbIC 3HAHUS 1.11B1 MOJCJIMPOBAaHUA,
€CTECTBEHHOHAYUYHBIX ’ IKCIIEPUMEHTAIHLHOTO UCCIIETOBAHUS
HACLIMIUINH B B MpoheCCUOHATBLHON JCSITCIIBHOCTH
MeXauCIUuIIMHAPH AHCIL . pog )
N 7,8 CriocoGHOCTD npohecCHOHATBHON YMeer OCymIeCTBIATh
bIii MPOEKT o
p HCIIONH30BaTh 0a30BbIC N.OIK(Y | medarenbHOCTH, MPUMEHSET OTK(Y) MaTeMaTU4YeCKUH aHaJIu3 U
3HAHHA )-1.11 METO/Ibl MATEMaTU4YECKOTO 1L11V1 MOJEJIUPOBAHUE, IPOU3BOIUTD
€CTECTBEHHOHAYYHBIX aHaIM3a U MOJICTTUPOBAHUS, ’ JKCIIEPUMEHTATIbHBIC UCCIIECIOBAHMS
JUCLUILINH B MIPOU3BOJUT B IpO()eCCHOHATBHON JeITeIbHOCTH
podeCcCHOHATBLHOM SKCIICPUMCHTAIBHEIC 3HaeT METOAbl MATEMATHUYECKOTO
OIIK(VY)-1 JeATETLHOCTH, TIPUMEHSTh HCCIIEIOBAHUS OIIK(Y)- aHaJIn3a U MOJEIUPOBAHMS,
METOIBI MAaTEMAaTHIECKOTO 1.1131 MPUHLIMIIBI TEOPETUYECKOTO U
aHajau3a u 9KCHEPUMEHTAITEHOTO UCCIICTOBAHHUS
MOJIEJIMPOBAHUS
TCOpeTI/II;eCKOFO’I/I Hcnonb3yeT 6a30BbIE 3HAHUS Brazneer MeTosamu aHaiusa,
KCHICPHMEHTATEHOTO €CTECTBEHHOHAYYHBIX OIIK(Y)- TEOPETHYECKUX UCCIIEOBaHUIl B
HeeTenOBANHA JMCIIUIUTAH B 1.13B1 00JacTH MepeHoca M 3aIluThl OT
N.OIIK(Y | mpodeccronanbHom MOHU3UPYIOIHMX HU3TyHCHUH
)-1.13 ACATCILHOCTH, IPUMCHACT VMeeT IPOM3BOAUTh TEOPETHIECKHE
MCIICHHBIC METOABI aHATN3A, | OIK(V)- UCCIIEI0BAaHNUS B 00JIACTH IepeHoca
[POM3BOIIUT TEOPETHYECKNE 1.13V1 ¥ 3aIUTHI OT MOHU3UPYIOLIUX

U3ITy4eHUl




DjIeMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI
2 I/IHunKaTopm JAOCTHKCHHUS KOMIIETCHIIMHA
o6pa3oBarTejbHOM Ko KOMIETeHI[HH)
nporpamMmmMmbl CeMech HaunmeHoBaHNe KOMITETEHIIUU HaumenoBanue HHAUKATOpa
KOMIIeTeHIMH Kon HaumenoBanue
(lIHCHl/ll'l.]'ll/lHa, NpaKTHKa, MHMKATOpa JAOCTHIKCHU S Kon
THA)
3HaeT MeTOo/Ibl aHaJIN3a Pe3yIbTaTOB
9KCIEPUMEHTOB, OCHOBBI
OITK(Y)- p . y
11331 TEOPETUYECKUX UCCIEJOBaHUI! B
' o0JacTu mepeHoca v 3aIiuThl OT
HMOHU3UPYIONIMX U3JTyUeHUH
BrnaneeT onsITOM MOAETHUPOBAHUS
A3IMYHBIX (PU3UUECKUX SBICHUH Ha
MK(Y)-22B1 | P ¢
CrocoOGHOCTh TPOBOANTH OCHOBE Pa3JINYHBIX MATEMaTHYECKUX
MaTeMaTHYeCcKoe MIOJXO00B
MOJICTTMPOBaHNE Cnocob6eH uCnonb30BaTh YMeeT MpUMEHATh METOJIBI IS
MPOLIECCOB U OOBEKTOB COBPEMCHHBIE MOJICTIMPOBAHHUS Pa3INIHBIX
ATOMHOM OTpAaCIH C LIIK(Y) KOMIIBIOTEPHBIE TEXHOJIOTUU [K(Y)-2.2¥Y1 | mpomeccoB, Kak ¢ UCTIOIb30BaHIEM
IK(Y)-2 UCIOJIb30BaHUEM 5 2 JUIs1 IPOBEICHUS CTaHJAPTHBIX [1AKETOB, TAK U IIyTEM
CTaHIApTHBIX METO/OB U ' MaTeMaTHYECKOTO HaIMCaHUsI IPOrpaMM.
KOMIIBIOTEPHBIX KOJIOB MOJICIUPOBAHMS B PA3TUUHBIX 3HaeT METOIbl MATEMATHUECKOTO
JUIA IPOEKTUPOBAHUS U MIPEIMETHBIX 00JI1acTIX MOJICIUPOBaHMS, B YaCTHOCTH,
aHaIM3a METOBI CETOYHOTO
TIK(Y)-2.231 A ’
CTaTUCTHYECKOTI'0, KOHEYHO-
Pa3HOCTHOTO M M. PEIICHUs
TIOCTABJIEHHBIX 3a/1a4
Brnaneer HaBBIKaMM pacdeTa 3aIlUThI
0T raMMa-u3JydeHusl,
€HTI'€HOBCKOT'O ¥ TOPMO3HOTO
NK(Y)-3.2B1 | P p
W3ITyYCHHUS, TyIKOB 3apsKEHHBIX
I'oToBHOCTE K YACTHI] C TOMOLIBIO ITAKETOB
IPOBEIEHUIO (PU3HUECKUX Ocy1ecTBiser pacuer ClIEeLHMABHBIX IPHKJIAIHBIX TPOrPAMM
9KCIIEPUMEHTOB TI0 3aIIUTHI OT TaMMa-
. YMeeT ucronb30BaTh HHKEHEPHBIE
3aJ1aHHOM METOJINKE, U3ITy4EHUs, pEHTTEHOBCKOTO
METO/Ibl pacueTa 3amiThl OT ITyYKOB
COCTAaBJICHUIO OIMCAaHUs WN.IIK(Y)- | ¥ TOpPMO3HOTO M3ITy4eHUs,
MK(Y)-3 MK(Y)-3.2¥1 | 3apsoKeHHBIX YacTHIl, TaMMa-
MPOBOINMBIX 3.2 IYYKOB 3apsDKEHHBIX YaCTHIL
. U3ITY4EHUs, PEHTT€HOBCKOTO U
WCCIIEJIOBaHNH 1 aHAITU3Y C TTOMOIIBIO TAKETOB
TOPMO3HOT'0 U3ITy4EeHHUs
MOJTYYEHHBIX CrIeNMAaJIbHBIX TIPUKIIATHBIX
SKCTIEPUMEHTAIBHBIX nporpamMm 3HaeT cBOICTBA U XapaKTEPUCTHKH
JIAHHBIX IIy4KOB 3apsDKEHHBIX YaCTHII, FaMMa-
W3ITyYSHHS paIMOHYKIIHTHBIX
TIK(Y)-3.231 Y PaAHOHYIITHI
HCTOYHHMKOB, PEHTT€HOBCKOTO 1
TOPMO3HOT'O U3JTyYeHHs, 0COOEHHOCTH
B3aMMOJICHICTBHS C BENIECTBOM




yieMeHT
o6pa3oBarTejbHOM
NPOrpaMMbI
(T CHMIUINHA, MPAKTHKA,
THA)

Cemectp

Kon
KOMITIETEeHIIUN

HaunmeHoBaHNe KOMITETEHIIUU

HNHanKaTopbl 1OCTHXKEHHS KOMIIeTeHIU i

Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI

KOMIETeHI[HH)

Kon
HHIUKaTOpa

HaumeHoBaHue HHAMKATOpPA
JIOCTHKEHUS

Kon

HaumenoBanue

TIK(Y)-3.2B2

Bnanmeet onbrToM paboTrI ¢
nporpammoit PCLab st pacueros
3aIIUTHI U XapaKTEPUCTHK OIS
HOHHU3UPYIOIIETO U3TyUCHHUS

TIK(Y)-3.2Y2

VMeer NpUMEHSTEL IPOrpaMmy
PCLab ayst pacueToB 3amuTs U
XapaKTEPHUCTHUK I10JIs
MOHU3HPYIOILETO U3IyYeH s

TIK(Y)-3.232

3HaeT MporpaMMbl JIJIs pacyeTa
3aIUThI OT HOHU3UPYIOIIHUX
M3JIYYCHUH, OCHOBHBIC MPOIECCHI
B3aUMO/ICHCTBUS (POTOHOB C
BEILIECTBOM

TIK(Y)-12

T'oToBHOCTH K
JKCILTyaTaIluu
COBPEMEHHOTO
(u3ngeckoro
obopymoBanusi, IpuOOPOB
U TEXHOJIOTUH

n.II
12.2

Hcnonb3yer coBpeMeHHOE
(usnueckoe obopyoBaHUeE,
MpUOOPHI ¥ TEXHOJIOTHH B
MMPONU3BOJACTBEHHO-
TEXHOJIOTUYECKOM
JIESITETIBHOCTH

K(Y)-

TIK(Y)-
12.2B1

Buasieet HaBBIKAMU UCIIONB30BAHMS
COBPEMEHHOT0 (PU3HMYECKOro
00opynoBaHus, MPUOOPOB U
TEXHOJIOTH B B IPOM3BOJICTBEHHO-
TEXHOJIOTUYECKOU JIeSTEIbHOCTH

TTK(Y)-
12.2Y1

YMeeT UCIoIb30BaTh COBPEMEHHOE
¢busznueckoe obopyaoBaHUE,
pHUOOPHI ¥ TEXHOJIOTHH B
HpOI/ISBO}ICTBeHHO-TeXHOJ’IOFI/I‘-IeCKOf/'I
JIESITeIbHOCTH

TIK(Y)-12.231

3HaeT KpUTEpUH BEIOOpa
¢u3ngeckoro 000pyI0BaHuUE,
MpUOOPOB M TEXHOJIOTHIT B
3aBHCUMOCTH OT 33J1a4d




2. IMoxka3zaTeu U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kox unaukartopa

HaumeHoBanue pasaeia

MeToabl OleHMBAHUSI

Kon HaunmeHnoBanue JAOCTHKEHUS JAHCIHMILTHHBI (oLeHOYHbIE MEPONPUATHS)
KOHTPOJ’IHPyeMOﬁ
KOMIIETCHITUH (l/l.]'ll/l ce
4aCcTH)
[TpumeHsITh 3HaHUS OOIINUX 3aKOHOB, TEOPHUH, Paznen 1. JlerexTopsl KonTponbras pabota
CBOMCTBA U XapaKTEPUCTHUKNA HOHUZUPYIOIINX N.OIIK(Y)-1.11 HOHU3HPYIOIIETO KypcoBoii nmpoekt
P/ 1 | uznmyuyeHuii, OCHOBHbIE IIPOLIECCH] B3aUMOIEUCTBUSA N.OTIK(Y)-1.13 W3JIy4CHUS
3apsOKEHHBIX YaCTHIl, HEUTPOHOB U (DOTOHOB C N.ITIK(Y)-2.2
BEIIECTBOM JETEKTOPOB.
Crnioco0eH MpoBOIUTH U3MEPEHHUS CIIEKTPOB, Paznen 2. CniektpoMeTphl KonTponbnas pabora
BBITIOJHATH 00pa0OTKY U aHAIIN3 JTAHHBIX, N.YK(VY)-3.3 Pazgen 3.Cnexrpsl KypcoBoii npoekt
PII2 MOJIyYEHHBIX TIPU TEOPETHUECKUX U N.ITIK(Y)-3.2 MOHM3UPYIOIINX
DKCIIEPUMEHTAIIBHBIX HUCCIEOBAaHUAX CBOMCTB U N.IIK(Y)-2.2 U3IIy4eHU N
XapaKTEPUCTUK raMMa-u3JIy4eHUs paJuOHYKIUIHBIX N.ITK(Y)-12.2
HCTOYHHUKOB.
Crioco0eH OCyIIECTBISITH KOHTPOJIb 32 BHIIOJIHEHUEM N.YK(VY)-3.3 Pazpnen 4. IIpoBenenue KounTponbnas pabota
HOPM PaJualMOHHON 0€3011aCHOCTH, IPEACTaBIATh N.IIK(Y)-3.2 PaAMO’KOIOTMUECKUX KypcoBoii npoekt
P13 | pe3ynabTaThl U3BMEPEHUHN B COOTBETCTBUU C N.OIIK(Y)-1.11 UCCIJIEIOBaHUM
TpeOOBaHUSMU COOTBETCTBYIOLUX CTaHAAPTOB U N.OTIK(Y)-1.13
HOPMAaTUBHBIX JOKYMEHTOB. N.IIK(Y)-12.2
CnocoOHOCTh pacCYMTHIBATh 3aLTUTY OT TaMMa- N.YK(VY)-3.3 Paznen 5. Pacuer 3ammrsl KypcoBoii npoekt
W3ITyYEHUS PaJUOHYKIMIHBIX HCTOYHUKOB, N.IIK(Y)-3.2 NOMEILEHUN NpU
PI4 PEHTTEHOBCKOI'0 U TOPMO3HOI'O U3J1y4YEHHUS B N.IIK(Y)-2.2 HCIIOJIb30BAHUU
Pa3IMYHBIX YCIOBHSX UX IPUMEHEHMUS. N.OTIK(Y)-1.11 UCTOYHUKOB ()OTOHHOTO
N.OIK(Y)-1.13 W3ITYyYeHUS
N.IIK(Y)-12.2
N.YK(Y)-3.3 Pa3nen 5. Pacuer 3ammrsl KypcoBoii npoekt
CrocoOHOCTh KOHTPOJIMPOBATH BBIITOJITHEHHE .
N.IIK(Y)-3.2 MOMEIleHU} npu
OCHOBHBIX CAaHUTAPHBIX MPaBUII PAOOTHI C
PJI 5 | pamnoakTUBHBIMU BEIIECTBAMH HA OCHOBE OCHOBHBIX VLIK(Y)-2.2 HMCTIOIB3OBAHMIH
HOPMATHBHBIX IOKyMEHTOB B 0G1aCTH N.OIK(Y)-1.11 HMCTOYHUKOB ()OTOHHOTO
N.OIIK(Y)-1.13 W3IIyYEeHUs

paaualiOHHON 3alUTHI.

WLIIK(Y)-12.2




3. IllIkaJja oueHuBaHUA

[Topsimox opraHu3anyy OLCHUBAHUS PE3YIbTATOB OOYyUEHHS B YHUBEPCUTETE PETJIAMEHTUPYETCS OTJCIbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlleHMBAaHMsI PE3yJIbTaTOB 00y4eHHsI B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema oneHUBaHuUs)» (B IEHCTBYIOIIECH PEelaKIIUM).
Hcnonp3yercst GayuIbHO-PEHTUHTOBAsI CHCTEMA OLIEHUBAHUS pe3yiibTaToB 00yueHus. iTorosas onenka (TpaAuLuOHHAs U JIMTEPHAs) IO BUAAM y4eOHOU
nestenbHoCTH (M3ydenue quctuiiud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPAaKTUKH ) ONIPEACIIIETCS CYMMOM 0aJlIOB 10 pe3yJbTaTaM TEKYIIEro
KOHTPOJISI U IPOMEXYTOUHOH aTTecTaluy (UTOroBasi peUTUHIOBas OlleHKa - MakcuMyM 100 6asioB).

Pacrmipeniesienrie OCHOBHBIX U JIOMOJHUTENBHBIX OaJJIOB 3a OLIEHOYHBIE MEPONPUSTHUS TEKYIIEro KOHTPOJS U MPOMEKYTOYHOW aTTeCTaluH
YCTAHABJIMBAETCS KaJEHAaPHBIM PEUTHUHI-TNIAHOM JUCLUIUINHBI.

PGKOMGHI[yeMaH mKajaa ajisi OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUs
3aaHuA

CooTBeTCcTBHE

TPAJAMLHOHHOI OlIeHKe

OnpenesieHue OLEHKH

90%+100% «OTnmaHOY OTMYHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIAJIEHUE OIBITOM MPaKTUUYECKOU AESITENbHOCTH,
HEOOXOTUMBIE pe3yIbTaThl 00yUeHHS C(HOPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJlIoB, OJIM3KAM K MAKCHMAJIEHOMY

70% - 89% «Xoporo» JocTaTo4HO MOJTHOE TIOHUMaHHUE IIPEeIMETa, XOPOIIIe 3HAHNS, YMECHUS U OIBIT MPAKTUICCKOH JeSITeTbHOCTH, HEOOXOIUMBIC Pe3yIbTAThI
00yueHHs c(OPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MIHHAMAIBEHBIM KOJIMYECTBOM 0aJioB

55% - 69% «Y IOBIL» [TpuemieMoe MOHUMAaHUE TIPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHKS, YMEHHSI U OIBIT MPAKTHUECKOM ACSATEILHOCTH, HEOOXOAUMBIC PE3YJIbTaThI

O6y‘-IeHI/I$I C(bOpMI/IpOBaHBI, Ka4eCTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 0aioB

0% - 54% «Heynosi.» Pe3ynpTaThl 00yueHHUs] HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM
4. Illxana JuIst OLIEHOYHBIX MEpONpUATUH U U PepeHIMPOBaHHOTO 3a4eTa / 3aueTa
Crenenn
c¢()OPMHPOBAHHOCTH| CooTBercTBHE
Bbann o Onpeneneﬂue OLCHKH
pe3yabTaroB TPAaAUUHOHHOHU OLICHKE
o0y4eHHnst
o+ 0 + «OTINIHO» TIIMYHOE TIOHUMAaHUE NPEAMETa, BCECTOPOHHHE 3HAHUS, OTJIIMYHBIC YMEHUS U BIIaJICHNUE OTIBITOM IPAaKTHYECKON e TEeINbHOCTH,
90%+100% 90 + 100 O 0] ,
HEoOXOAMMBIE Pe3yNIbTaThl 00ydeH s ChOpMUPOBAHBI, X KAUECTBO OLIEHEHO KOJINYECTBOM 0ayuIoB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIe
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB
55% + 69% 55+69 «Y IOBIL» [Ipuemiiemoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKOH AEATENbHOCTH, HEOOX0IUMBIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OL[CHEHO MUHUMAIILHBIM KOJIMYECTBOM OaJlIOB
55%+100% 55 +100 «3auTeHo» Pe3ynpraTel 00y4eHHs] COOTBETCTBYIOT MUHIUMAJIBHO TOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbTarhl 00yueHUs1 HE COOTBETCTBYIOT MUHUMAIILHO JOCTATOYHBIM TPEOOBAHHSIM
«He 3aureHo»




5. IlepeueHb THNOBBIX 3aJaHUH

OueHo4YHBIEC MepONIPUATHS

le/IMepLI THUIIOBBLIX KOHTPOJbHBLIX 3aJaHui

1. KoHnTtposbHas padota

Bomnpocksr:

1.
2.
3.

19.

20.

21.

22.
23.

Urto BKITIOYAET B c€0s1 CAHUTAPHO-TO3UMETPUICCKUI KOHTPOIb (BOJOEMEI, TOYBA, BO3TyX)?
JlaiiTe onpeneneHue CekTpa U3aydeHus?

JaiiTe onpeneneHue annaparypHoro CnekTpa, Kakoi BUJ UMEIOT anmnapaTrypHblie JTUHUN
MOJIYIPOBOJIHUKOBBIX ajbda-, 6eTa- 1 raMMa-CrieKTpOMETPOB?

Uro Ha3bIBaIOT (PyHKIMEH OTKIMKA?

Ou3nyecKue MpoIecchl, MPUBOAAIINE K (OPMUPOBAHUIO HAanOOJIee XapaKTePHBIX YIaCTKOB
anmapatypHoi (GOpPMBI THHHH Y—CIICKTPOMETP.

OTt60pa npoO MOYBkI, PACTUTEIBLHOCTH, ATMOC(HEPHBIX BBITIAJCHUN.

DTaNOHHBIC UCTOYHUKH.

Jnsa gero npeanaszHauena HOK u ueM o0bsicHAETCS €€ KOHCTPYKTUBHOE HCIIOTHEHHE?
MuHUMaIIbHO JETEKTUPYEeMasi aKTUBHOCTb.

. Onpenenenue 1 pU3NUECKUI CMBICT SHEPIreTUYECKOTO pa3peIlieHHs CIEKTPOMETpa.

. 'pamynpoBka raMmma-crieKTpOMeTpa 1o YHEPTUH.

. Onpenenenre MHTEHCUBHOCTEN U HEPTHil MUKOB.

. OPPEeKTUBHOCTH pErucTpaLyH.

. O6paboTKa 0THOMEPHBIX JTMHEHYATHIX CIIEKTPOB.

. CrnaxxuBaHue CeKTpa.

. OCHOBHBIE METO/IbI ITOKCKA ITUKOB.

. MeTtonb! onpeeneHns MOJI0KESHHS U TUIOMIAIN TIHKA MTOJTHOTO TIOTJIOIIEHHS.

. Kak u 3a cuér yero uzmenstorcs Bkiazsl porodpdexra, koMnToH-3dpdexra u apdexra

poxaeHus nap B K03 UIMEHTHI ocaa0IeHns A MEHBIINX U OOJIbIINX SHEPTUH Y-U3TydeHuUs?
Jliig pacuéra KakuxX XapakTEepHUCTHUK I0JIS U3JTyUYEHUs] UCTIONIb3YIOTCS KO3(PPUIIUEHTHI
ocnabnenus 1 K03 UIMEHTHI TOTJIOMEHUS?

[TosicHuTe TeXHOIOTUI0 U3roToBNeHus qudy3uonHo-apeidonrix Ge(Li)-nerekropoB u HPGe-
JETEKTOPOB.

[ToueMy repmaHueBbl€ I€TEKTOPHI MOTYT Pa0OTATh TOJIBKO MPU OXJIAXKIEHUU 10 HU3KUX
TEMIEPATYP B OTINYHE OT KPEMHUEBBIX?

UTto Ha3bIBaIOT «ITUKOBOI» 3 (EKTUBHOCTHIO ClIEKTpoOMeTpa?

Kakue nporecchl B3auMoIeCTBUSI TaMMa-KBaHTOB ¢ BellecTBOM cuMHTIILIATOpoB Nal u Csl
SBJISIOTCS MTPe00IIaJalOIIMMU IIPU SHEPTUH FraMMa-U3JIydeHus eauHuIb MaB?
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24. 3a c4€T Kakux MpoueccoB GOPMHUPYETCs MUK MOJHOTO MOIIOMIEHUS B CUUHTHIUIALIMOHHOM
crekTpomerpe?

25. Kak 1 nouemy 3aBUCHUT SHEPTeTUUECKOE Pa3pelIeHue ClieKTpoMeTpa U (POTOBKIIAL OT SHEPTUU
raMma-KBaHTOB?

26. Yro Takoe «00eTHEHHAs 001aCTh» B MOIYIPOBOJHIUKOBOM JIETEKTOPE U 3a4eM €€ HYKHO
co3JaBaTh?

27. Kak ¢ ©3MEHEHUEM SHEpruM PErUCTPUPYEMOro U3ITydeHUs OyAeT MEHATHCS SHEPreTHUECKOe
paspelieHre MoIyIpOBOJHUKOBOTO JIETEKTOPA, €CIIH MPEHEeOpedb BCEMH OCTAIbHBIMU
IporeccaMu B IETEKTOPE KPOME CTaTUCTUYECKOIO XapaKTepa YHEPreTHYECKUX M0Teph?

28. V3 xakux coobpaxeHmii 3a1aéTcs paboyee HANPSHKCHUE TEeTEKTopa?

KypcoBoii npoekt Bompockr:

1. Tlowemy Ge(Li)-meTeKkTOpsl HEOOXOAUMO XPAHUTh IPU HU3KUX TeMIIeparypax?

2. UYro Takoe «oOeaHEHHas 00JacTb» B MOJIYHNPOBOJHHUKOBOM JETEKTOpPE M 3adeM €€ HYXKHO
co3JaBaTh?

3. Kak ¢ u3MeHeHHeM 3HEpruu perucTpupyeMoro M3iaydeHus OydeT MEHSTbCS 3HEpPreTHYecKoe
paspellieHrue IOJYIPOBOJAHMKOBOIO JIETEKTOpa, €CIM IPEeHeOpeub BCEMM OCTaJIbHBIMU
IpolreccaMu B IETEKTOPE KPOME CTaTUCTUYECKOTO XapaKTepa YHEPreTHYEeCKUX MoTeph?

4. Kax u nmoyeMmy 3aBUCHT SHEPreTUUYECKOE pa3pelleHue CIIEeKTpoMeTpa U (POTOBKIIA OT SHEPTHH Y-
KBaHTOB?

5. OOBACHUTH (PU3MUECKUI CMBICIT SHEPIeTUYECKOTO pa3pelieHHsl CIEKTPOMETpa.

6. U3 xakux cooOpaxeHmit 3a1aéTcs paboyee HAMPSHKCHHUE JeTeKTopa?

7. Tlouemy B MOJYNpPOBOAHMKOBBIX CIIEKTPOMETpPAX HCIOJIb3YIOTCS 3apsJOYyBCTBUTENBHBIC, a HE
OOBIUHBIE MTPETYCUIIUTENH?

8. TlosicHuTe TexHoNoruto u3rorosneHus auddy3nonHo-apeiigosbx Ge(Li)-gerekropos u HPGe-
JETEKTOPOB.

9. [aiiTe ompeneneHue amnmapaTypHOro CIEKTpa, KakOW BUJ MMEIOT anmnapaTypHble JHUHHUU
MOJIYIPOBOJIHUKOBBIX ajb(a-, 6eTa- 1 raMMa- CIEKTPOMETPOB?

10. YTo Ha3bIBAIOT «ITUKOBOW» 3((PEKTUBHOCTHIO CIIEKTpOMETpa?

11. Kak u 3a c4€T 4Yero M3MEHSIOTCS STH COOTHOIICHHUS IS MEHBIIMX WM OOJBIIMX SHEPrHid Y-
n3iydeHus’?

12. Kakue mporecchbl B3auMoJIeHCTBHSA Y-KBaHTOB C BellecTBOM cUUHTHILIATOpoB Nal u Csl sBisitorcst
peodIIaJalonIMMU TIPU SHEPTUNY-U3ITYYeHUs eqUHUIBI MaB?

13. 3a cuér kakux mpoueccoB (opMupyercs MUK IMOJHOIO MOIVIOMIEHUS B CHMHTHIUISILIMOHHOM
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criekTpometpe?

14. KakoBa 0051aCTh MPUMEHEHUS TUIAHAPHBIX MTOTYTIPOBOJTHUKOBBIX JETCKTOPOB?

TexHuueckoe 3a/1aHue A5 KypCOBOTO MPOESKTHPOBAHUS.
Pacuer 6moJiornyeckoii 3a1MTHI KOPIyca JIy4eBoi Tepanuu pagnoJIoru4ieckoro HeHTpa.
Pannonoruyeckuit ueHTp, KOTOpLIPI HaxXOJHUTCS B JKHJIOM MHKpOpaiioHe, mpuoOpeTaer naBe

Puc. 1. PentrenoBckuii cumynsitop SIMVIEW-NT
¢upmbr CumeHc.

o0JIyyarolye yCTaHOBKY Ul PaAUOTEPATNH:
. pentreHoBckuil cumynarop SIMVIEW NT

(puc. 1) mHanpspxerne U ToK |,;

MAX >
o MEAMLMHCKUI  DJIEKTPOHHBI  yCKOPHUTEIb
(puc 2) Ha snepruto E . OGnydenue Ha yckopuTese

OyzeT BeCTHCh ITy4KOM TopMo3HOTo m3nydenus (TH).
XapakTepuCcTUKH 00eUX YCTaHOBOK JaHbI B Tabm. 1.
s obecrieweHHMss ~ JIy4eBOM — Tepamuu K
PaZMOIOTHYECKOMY IIEHTPY MPUCTPAUBAETCS HOBBIN
KOpIYC, B KOTOPOM Ha 1-M 3Taxe He00X0IuMO
pacmojoXuTh JBa  MOMEIIeHUs, TrAe  OydeT
npoBoAuThCs oOmydenue (puc. 3). Ludper Ha
pucynke 1, 2, 3, 4 ,5- HOMepa CTeH MOMEIIeHUH, 3a
KaXJIOM CTEHOW CBOSI KaTeropusi oOJydaeMbIX JIHUIT
(cM. moanuck K puc. 3). Pasmepsl momenieHui TaHbI
B Ta0II. 2.

W3myyaronye yCTaHOBKH SIBIISIFOTCS. POTAIIHOHHBIMU

U BpalllalOTCsl BEPTUKAIBHO BOKPYT M30LIEHTPA, HAXOJALIET0Cs Ha pacCTOSIHUM 1,5 M OT ypoBHS 1oJia
nomenieHu# (puc. 1). Mznyqarorue s5meMeHTh 00€UX YyCTAaHOBOK HAXOSTCS HA PACCTOSHUM 1 M OT
u301eHTpa. M301eHTpbl 00€MX YCTAHOBOK HAaXOAATCs B IieHTpe nmomertenuii B T. O1 u Oz (puc 3).
I'enTpu yckoputesns U CUMYJIATOpa MOBOPAYUBAIOTCS Ha yroi + 90° OTHOCUTETBHO BEPTHKATbHON
ocu. Hanpasnenue neppuunoro nydyka SIMVIEW-NT u yckopurens — cTess! 1, 3 1 oy noMenieHus.
[TosioBMHA yTila KOJJTMMATOpa PEHTIE€HOBCKOI'O anmapara paBHa 0.1, 3JIEKTPOHHOTO YCKOPUTEIS — 0.
IMornomennas noza TU yckopurens BHe pabouero myuka He npebiiaet 0,1 % oT 10361 B U30LIEHTPE.
Pexxum paboTel 00enx ycTaHOBOK: 1cMeHa 6 4 B CyTKH, 5 qHEH B Henenro, 250 auei B roxy. Pacuer
3alUTHI TOMENEHHSI PEHTT€HOBCKOTO CUMYJISITOpa IPOBOJUTH JJIsl CTAHJAPTHON PEHTTEHOBCKOM
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TpyOku. Jlns yckoputens pabodast Harpy3ka pasHa W I'p B cMeHy. MOITHOCTh TKaHEBOM MOTJIOIIEHHON

no3bl TH yckoputens Ha paccTosiHUM 1 M OT MULIIEHU paBHA D I'p/mMun. MakcumainpsHas 103a
naienTa npu oomyyennu nydkom TU paBHa 4 rp.
Paccuurars:

1. TonumHy NepBUYHON U BTOPUYHOM 3alIUThI cTeH U3 6eToHa 0T TU 31eKTpOHHOTO YCKOPHUTEIIS.
2. TommuHy 3amuTel MOTONKa U3 OeroHa ot TU
AIIEKTPOHHOT'O YCKOPHUTEJIS.
3. TonmmHy 3amyTHl CTEH W IOTOJIKA W3 OETOHa OT
PEHTTEHOBCKOTO U3Iy4CHHUS.
4. TonmuHbI CTeH JTAOUPHHTOB I 000X MTOMETIICHHIA.
5. TonmuHbI BXOJHBIX 3alIUTHBIX JBEpE MOMELICHUI
(cTasnb, CBUHEII) C YY€TOM JaOMPUHTHOMN 3aIUTHI.
6. CpeHIOI0 KOHLIEHTpPALMIO O30Ha B IOMEUICHUU
YCKOpHTENsl 3a BpeMsi OOJy4eHHUsS OJHOTO TalueHTa
(Bpemst paOOThI ONpPENEIUTh UCXOA] U3 MaKCUMaJIbHON
J103bl MallMEHTa U MaKCUMAJIbHONM MOIIHOCTH J03bl
YCKOPHTEJI).
7. Cpennioro o6semMHyI0 aktuBHOCTE N ot TU (juts
sHepruit 6onee 12 M»aB) 3a BpeMst 001y4eHUsT OHOTO
MaUeHTa.

Puc. 2. JIuneiHbIH MEIUIIUHCKUN YCKOPUTEb

8. Ilocne pacuera nepBUYHOI 3alUTHI CTEHBI 3 [T CpeAHel MOIIHOCTH 1036l TU yckoputens 3a cMeny
OTpPEAENUTh 32 HEMl MOIITHOCTH /103bI BO BpeMs pabOThl YCKOPUTEIIS.
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PeHTreHOBCKHI
CHMYTIATOP

Puc. 3. Cxema pacroyiockeHus IOMEIICHUH JIJIsl TEXHUUECKOTO 3aIaHusl 3 MEKTUCIUILTHHAPHOTO
npoekTa. BeicoTa Bcex noMenieHuit — 4 M. 3a cTeHaMu 2 — HaceJIeHue, 3a CTeHaMu | — moMenieHus
BPEMEHHOTO IpeObIBaHUs TIepCoHaa Ip. A, 3a cteHamu 3, 4 — mepcoHan rp. b, HaJ MOTOTKOM HaXOIUTCS
TexHu4eckuii stax. [ImoTHOCTH 006I9HOTO GeToHa — 2,35 r/ems, Tskenoro 3,6 (3,3) r/em®. Tonmuna
Hecymux creH He MeHee 300 MM 06bI9HOrO 6eToHa. d =2 M.

B coomeemcmeuu ¢ OCIIOPH-99/2010 u [3] paduayuonuas 3auwguma om écex 81008
UOHUBUPYIOWe20 U3TYUeHUsl, BO3HUKAIOWe20 npu pabome YCKopumeis, O0ANCHA NPOEKMUPOBAMbCsl
maxum 0opasom, 4mobwvl cymmapHvle 20008ble 3P pexmusHvle 003bl 00yYeHUs NePCOHANA U HACETIeHUS
He npesvliianiu npedenvt 003, peciamenmupyemoix HPH-99/2009. Ilpu smom credyem yuumoieams
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MaxkcumanvHoe epems pabomel YCKOpumes 8 meuenue 200a U 6600ums Kod¢hguyuenm 3anaca He meHee

IIpu pacueme 3awumol nomeweHus: yckopumens 0Jis 8cex HanPasileHuti UCNONIL308AMb CPEOHION0

3a cmeHy mouwgHocms 003b1 u JIMJ] 3a kascooii cmeHoll 8b16upams 6 COOMEEMCMEUU C PEKOMEHOAYUAMU

[3] (cm. maba. 3). /s penmeeH08CK020 U3IyYeHUs UCTOIb3068AMb 3HAUEHUS, PEKOMEeHO08aHHble 6 [6]
(mabn. 3.3.1).

Pacuem ogpopmums nosacnumenvnoit 3anuckoit. Bo eééedenuu onucamo (na ev1oop):

®  00CMOUHCMBA U HeOOCMAMKU NPUMEHEHUS DIeKMPOHO8 OJisL IyUe8Oll mepanuu;
®  00CMOUHCMBA U HeOOCMAMKU NPUMEHEHUS MOPMOIHO20 U3LYUeHUs OIS IY4eoll mepanuu,
®  Q0CMOUHCMBA U HeOOCMAMKU NPUMEHEHUS HeUMPOHO8 0I5 IY4eBOU mepanuu;
®  npuMeHeHUue PeHMEEHOBCKO20 U3NYUeHUs 6 MeOUYUHe,
®  paouobuonocuiecKue OCHO8bI 1y4esoll mepanuu.
Tabmauua 1
JlaHHBIE U3TYYAIONINX YCTAHOBOK TEXHHUYECKOTO 3a1aHus Ne3 KypcOBOTO IIPOEKTA.

Q; — yTroJl KOJUIMMaTopa PEHTI€HOBCKOI'0 My4Ka, &, — yroJl KOJUIMMaTopa YCKOPHUTEJIS.
Bapuant 1 2 3 4 5 6 7 8
Umax, kB 200 300 250 275 200 300 350 150

l1, MA 7 12 9 10 4 3,5 15 20
o, Tpa. 18 10 20 13 25 15 20 15
Eo, MaB 10 20 15 14 6 25 22 18
02, TPaJI. 10 15 8 10 15 20 14 15

W, I'p 120 150 130 120 180 140 160 150
D I'p/mun 6 8 7 7,5 5 8,5 6 7

Tabmuma 2
BapuaHTBI JaHHBIX JIJIsl MOMENICHUH TEXHIUYECKOTO 3aanus Ne3 KypcoBOTo MpoOeKTa.
Bapuant 1 2 3 4 5 6 7 8
l1, MM 7000 8000 8000 7000 7000 8000 7000 9000
h1, MM 7000 8000 7000 7000 7500 8000 7000 8500
l2, , MM 6000 6000 7000 6000 6000 7000 6500 7000
h2, MM 5000 6000 5000 6000 5000 5000 6000 7000
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[Toronox | Ip.b I'p. A I'p. b I'p. A I'p. b I'p. A I'p. b I'p. A

Tabnuua 3.
[TpoekTHas MomtHOCTH 110361 (JIM/]) 3a cTarimoHapHOMW 3aIUTON YCKOPUTEIS AJIEKTPOHOB IS
MOMEIICHUHN U TEPPUTOPUU PAZTUYHOTO HA3HAYCHUS

[Tometienue, Tepputopust T, I JAM /L
OTH. ell. M3B B TO/| MK3B/4
[ToMenieHust MOCTOSTHHOTO MPeOBIBaHMUS TepcoHasia rpymmbl A (Bce 1 20 6,0

MOMEILEHUS, BXOJAIINE B COCTaB OTJEICHHI, KaOMHETOB JIy4yeBOil

Tepanuu, KOMHAaTa yrpaBlieHUs (IIyJIbTOBas)).

[TomerieHust BpeMEHHOTO IPEeOBIBaHMSI IEPCOHANA TPYIIIBI A. 0,5 20 12,0
[TomereHus1, CMEXHBIC IO BEPTUKAIM M TOPU3OHTAIM C padouei 1 5 1,2
KamMepor (NPOIEAYpPHOM) YCKOPUTEIS B KOTOPBIX HMEIOTCS

MOCTOSTHHBIE paboune MecTa rnepcoHaia rpymnmsl b.

[ToMenieHusi, CMEXHBIE 110 BEPTHKAIM M TOpU3oHTanu ¢ pabouert, 0,25 5 50
KaMmepoil (TpolenypHoil) yckopuTens, 0e3 MOCTOSHHBIX Padouux

MecT (X0, Tapaepo0, JIECTHUYHAS TIJIOMIAIKa, KOPUI0p, yOoopHas,

KIIaJ0Bas U Jp.).

[Tomemenust snu3oauueckoro npedbiBaHUs nepcoHana rpynnsl b 0,06 5 20
(TEeXHUYECKHI TaX, MOABAN, YEPAAK U T.II.).
[Tamater cranmuonapa (He paguoloruyeckue), cmexuole 1o 0,25 1 0,6

BEPTUKAIM U TOPU3OHTAIM C OTAEJICHUSIMHU, KaOWHETaMH JIy4yeBOil
TEpanuy, TOMELICHUsS SIU30NYEeCKOro NpeObIBaHMUs JIUI, He
OTHECEHHBIX K IEPCOHAITY, CMEKHBIE 110 BEPTUKAIN U TOPU3OHTAIN
¢ paboueit kamepoii (IpoLeYPHOIl) YCKOPUTEIS.

[TomerieHus1, B KOTOPBIX UMEIOTCS TOCTOSTHHBIEC pa0oune MecTa I, 1 1 0,25
HE OTHECEHHBIX K TICPCOHAITY.

Teppuropusi, mnpuieraromas K HapyXHbIM cTeHam 3aanus 0,12 1 1,2
YCKOPHUTEIIS.

prweqaﬁue: T— makcuMabHas A0JI1 BpEMCHH, ITPOBOAMMOI0O JIFOJJbMHA B JAHHOM ITOMCUICHUH.
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P€3lebmaI’I’Ibl pacuentos npeécmaeumb 6 ma6ﬂuuax U 6 ude niana ecex nOMeu;eHuﬁ 6

coomeemcmayioujem macuimabe (hopmam A4). [Jamv pekomenoayuu no ymeHbueHUuo cmoumocmu
3auumul U yKasams 0CHO8Hvle mpebosanusi no PB npu pabome ¢ 3axpblmvimu UCmoYHUKaAMU
UOHUBUPYIOWE20 U3TYYEHUS.

IIpu nposedenuu pacuemos ucnonvzoeams npoepammy «Komnwvromepnas rabopamopus/PCLaby.

3amuTa KypcoBOro MPOeKTa:

NoookrwnpE

2

10.
11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

JlaiiTe onpeeneHre MOTJIOIEHHON 103bl, SKBUBAICHTHOH J103bI 3PPEKTHUBHOI 10351, KEPMBI.

Jaiite onpeeneHue IIIOTHOCTH OTOKA, (piIroeHca, MHTEHCUBHOCTH U3TY4YEHUS.

KakoB ¢u3nvecknii CMBICIT MAKPOCKOITNYECKOTO K03 (hUITMeHTa B3aUMOICHCTBUS?

UYro Takoe 6a3ucHble U (PaHTOMHBIE TO3UMETPHUUECKUE BETUUNHBI?

Jlj1g 4ero Hy»XHbI ONEepallMOHHbIE T03UMETpUYecKue BeanunHbl? HazoBuTe ux.

Yro sBiseTCs MEpOH MHAMBUAYAIBHOIO pUCKa?

Ha kakue cTammy MOXXHO pa3/IeiHTh JCHCTBHE U3IYYCHHUS HAa OMOIIOTHYECKYIO0 MoJieKkyny? B uem
3aKJII0YAIOTCSA UX OCHOBHBIE OCOOEHHOCTH?

UTto Ha3bIBaOT NPSMbBIM U KOCBEHHBIM JIEHCTBUEM U3IYyYEHHsI HA OMOJIOTHYECKUI 00bEKT?

B uem 3akimovaercs paoOHOI0OrMuecKuii mapajokc?

[ToueMy noHU3UpYIOLIEE U3TYyYEHHE ONACHO JJIsl AKUBBIX OPraHU3MOB?

Ha3zoBute OCHOBHBIE MpOIECCHl B3aUMOJEHCTBHS (DOTOHOB C BELIECTBOM U HMX 3aBUCHUMOCTH OT
MOPSAIKOBOTO HOMEpa aTOMOB BEILIECTBA.

Ha3zoBuTe OCHOBHBIE KaTerOpuu 00JIy4aeMbIX JIUI, OCHOBHBIE MIPEJIEIbI 103 U UX 3HAUEHUS AJIS 3TUX
kateropuii mo HPB-99/2009.

Yemy paBHbI jonmycTUMble MOITHOCTH 1036l T0 OCITIOPB-99/2010 mpu npoekTHpOBaHNUM 3aIIUTHI?
UTto Takoe 3amuTa BpeMeHeM, KOJIMYECTBOM, PAaCCTOSTHHEM?

[lepeuncante MH)XEHEPHBIE METO/IbI pacyeTa 3allUThl OT raMMa-U3Iy4eHUs! p/H UCTOUHUKOB.

UYro Takoe pakTop HaKOIMIEHHUS] OTOHHOTO U3TYYEHHS U 3aU4€M OH HY>KEH?

Uto Ha3bpIBalOT raMMa-TIOCTOSIHHOW PaIMOHYKIINAA, 3a4EM OHA HYXKHa?

Uro Takoe paauMalMOHHBIN BBIXOJ PpEHTreHOBckoM TpyOku? Kak paccunrtaTh 3ammry OT
PEHTT€HOBCKOTO U3Ty4ECHHUS?

HazoBute MeTop! pacueTa 3auThl OT TOPMO3HOTO U3ITyYEHUS SJIEKTPOHHBIX YCKOPUTEIIE.
Ilepeuncnure aIropuT™M pacdyera paBHOBECHOM KOHLEHTPALMH TOKCHUUYECKUX BEILECTB B BO3AYXE OT
VMCTOYHUKOB MOHU3HPYIOIIETO U3JIyYEHHUSI.




6. MeToanuyecKue YKa3aHud 110 1nmpoueaype ouneHuBaHusd

OHEHO‘[HLIC MEpPONpPUATHS Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U HeOﬁXO)]HMble METOAHYECKHE YKa3aHUsA
1. KonTponbnas pabota B teuenue 1 ayautopHoro yaca He0OX0JUMO OTBETHTh Ha 4 TEOPETUYECKUX BOIPOCA.
2. 3amuTa KypcoBOro MpoeKTa [IpousBoautcs B popMe MUCbMEHHOTO OTYETA U MPE3EHTALMU C YCTHBIM JOKJIAI0M B TedeHue 20 MUH. ¢
MOCJICTYIOIMM OTBETOM Ha BOMPOCHI B TEUCHUE 5 MUH.




