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AHHOTAIMA

Jucuunnza «/lo3umerpus n paauanvoHHas 0€30MacHOCTb» BXOJIUT B BApHATUBHYIO 4acTb
o0pa3oBaTeNpHON  TIpOrpaMMbl  MOATOTOBKH  oOywaromuxcs 1o  Hampasienuto  20.03.01
«TexHochepHas 06e301aCHOCTbY HanpaBieHHOCTh «/H)KeHepHas 3aliuTa OKpY’Karolled cpelbD».
JucuumuHa peanuzyercs kadenpoit NeS.

JucuumiyHa HauneneHa Ha (OpPMHPOBAaHHME Yy BBIIYCKHMKA 0OMIENPO(pECCHOHATbHBIX
KOMIIETCHIIMMN:

OIIK-1 «cnocoOHOCTh Y4YUTHIBATb COBPEMEHHbIE TEHJIEHIMHU pPa3BUTUS TEXHUKH U
TEXHOJIOTUH B oOnactu oOecrneyeHHs TeXHOC(PEepHOW Oe30MacHOCTH, H3MEPUTEIbHON U
BBIUUCIIUTENIbHOW TEXHUKH, HMH()OPMAIIMOHHBIX TEXHOJOTUH B CBOEH NpodecCHOHATBHOM
JESITEIbHOCTU;

npodeCCHOHATIBHBIX KOMIIETEHIUI:

[1K-3 «crmocoOHOCTh OLIEHMBATh PUCK M OMPEACNSATh MEPhI MO 00ECIeUYeHUI0 0e30MacHOCTH
pa3pabaTbIBa€MOM TEXHUKNY,

[1K-12 «cmocoOHOCTh TNPUMEHATH ACWCTBYIONIME HOPMATHBHBIE IPABOBBIC AKTHI JUIS
peleHus 3aj1a4 o0ecreyeHus 6€30MacHOCTH OOBEKTOB 3alUThI.

CopnepxaHue JIUCUUIUIMHBI OXBAaThIBAET KpPYr BOIPOCOB, CBA3aHHBIX C 0OECIIEYEHHEM
panuanoHHON O€30IaCHOCTH HAaceNeHHs], IOCBSILEHHBIX OLEHKE BIIUSHUS HOHU3HPYIOLINX
U3Iy4YEeHUM Ha JKU3HENEATENIbHOCTb JKUBBIX OpPraHU3MOB, OpraHU3allid U  BBIIOJHEHMIO
palMaliOHHOIO KOHTPOJSL, pPa3pabOTKe 3allUTHBIX Mep MO0 MUHUMM3AlMM  HEraTUBHBIX
BO3JICHCTBUI MOHU3UPYIOIINX U3JIyY€HUH Ha JIF0JIel U 00BbEKTHI OKPYKaOIel IPUPOIHOM cpebl.

[IpenonaBanue AMCLUIUIMHBI IIpeycCMaTpUBAET clieAytolue GopMbl OpraHU3alu yueOHOro
rpoiiecca: JISKIUH, JJa00paTopHbIe PaOOTHI, MPAKTUUECKUE 3aHSITHSI.

[TporpaMMoOil AMCUMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO611ast TpPyA0EMKOCTh OCBOEHUSI IUCLUIUIMHBI COCTABIISIET 2 3a4€THBIX €MHHULIBI, 72 yaca.

S13bIK 00yUeHUS 110 JUCLHUIUIMHE «PYCCKUI.



1. TlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUSs 1O JUCIHUIIIIHHE

1.1. Heau npenogaBaHusi JUCHUILTHHBI
Ilenpro mperofaBaHus JUCIMILIMHBI SBISETCS (OPMUPOBAHUE y CTYIECHTOB 3HAHWUH, YMEHUH M
HABBIKOB, ITO3BOJIIOINMX OILCHUBATh BO3JICHCTBHE HWOHU3HPYIOIIMX M3JIYyUCHUH Ha >KHBBIC
OpraHW3Mbl, OPTAaHU30BEIBATh U BBIMOJHATH PAJAUAIMOHHBIN KOHTPOJIb, BRIOMPATh U PEATN30BHIBATH
MEpBI 3aIUTHl HACEIICHUS OT HOHU3UPYIOIINX HU3TyICHUH.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 TUCHHUILINHE, COOTHECEHHBIX €
IUIAHUPYEeMBbIMU pe3yJibTaTamu ocBoenus OIl

B pesynprare oOCBOEHHSA AMCHMIUIMHBI OOyd4aromuiics JODKeH o0nanaTh — CIETYIOIUMU
KOMIIETCHIIUSIMHU:
OIIK-1 «cnocoOHOCTh YYHTHIBaTh COBPEMEHHbIC TEHICHIIMU PAa3BUTHS TEXHUKU M TEXHOJOTHH B
obnacth oOecrmeueHUs] TEXHOCHEPHOW OE30MacHOCTH, W3MEPUTEIILHOM W BBIYHCIUTEIBHOM
TEXHHUKH, HH(HOPMAITMOHHBIX TEXHOJIOTHI B CBOEH MPOQPECCUOHATEHOM NESTETbHOCTIY:
3HATh — CYTh SIBJICHUS PaJMOAKTUBHOCTH, SAWHUIIEI U3MEPEHUS IMapaMeTpPOB, XapaKTEPHU3YIOIINX
HMOHM3HUPYIOIINE U3IyUYEHUSI U UX B3aUMOJICHCTBUE C MaTepUeH, MPUHIIUIIBI U3MEPEHUS TapaMETPOB
MOHU3UPYIOIINX U3Jy4YECHUN;
YMETbh — MOJB30BaThCsl MPUOOpAMU PAIMAIMOHHOTO KOHTPOJIsI, 00padaThiBaTh U UHTEPIPETUPOBATH
JTAHHbIEC U3MEPEHUI;
BIIa/IETh HaBBIKAMU — PabOTHI C COBPEMEHHOMW ammaparypoil, mMpuMeHseMON MPU paJualiOHHOM
KOHTpPOJIe, W TIPOTPAMMHBIM OO€CIIEYCHHEM [UIsi aBTOMATH3MPOBAHHOTO aHaJM3a JaHHBIX
HU3MEPEHUN;
UMETh ONBIT JICATEIBHOCTH — BBINIOJHCHHUS T'aMMa-CheMKH B COOTBETCTBUM C IpOrpaMMaMH
WHKXEHEPHO-IKOJIOTUUECKUX M3bICKaHW, 00CIIeIOBaHUS TOMEILICHUH 3/1aHui;

I1K-3 «cnocoGHOCTh OlLIEHMBAaTh PUCK U ONpPEAETATh Mepbl M0 oOecledyeHuto 0e30MacHOCTH
pa3pabaTbhIBa€MOIl TEXHUKI:

3HaTh — OCOOEHHOCTH BO3JCHCTBUS MOHM3MPYIOUIMX H3JIy4YeHUH Ha OHOJOrMYeckue OOBEKTH,
OCHOBHBIE CITOCOOBI 3allUTbl OT HMOHU3HUPYIOIIHUX I/ISJ'IY'-ICHI/If/'I, XAPAKTCPUCTUKH PpaJUALTMOHHO-
OTaCHBIX OOBEKTOB,

YMETb — ONPENENATh JOMYCTUMOE BpEMs HAaXOXKJIEHUs JoJell B 00JacTdIX NpPOCTPaHCTBA C
pa3IMYHBIM YPOBHEM paJMAllMOHHOTO BO3ICHUCTBHS, OLIEHMBATH HEOOXOAMMOCTh MPUMEHEHHS
3alIMTHBIX MEP;

BJIaJIeTh HaBBIKAMHU — OLIEHKH JI030BOW HAarpy3Ku;

WMETD OTIBIT JIEITEeIBHOCTH — aHaJIM3a PaIUalliOHHOTO PHCKA;

[TK-12 «crmocoOHOCTh PUMEHSTH ICHCTBYIOIINE HOPMATHBHEIC TPABOBBIC AKTHI JJIST PEIICHUS

3aa4 obecrevyeHus: 6e30MacHOCTH OOBEKTOB 3aAITUTHIY:

3HaTh — COJAEpXaHWE HOPMATUBHO-TIPABOBBIX AaKTOB TIO OOECTICUCHUIO  pPaTualliOHHON
0€30I1acHOCTH, TIOPSIOK OOpallleHUs] C PaJMOAKTHBHBIMU BEUIECTBAMU M APYTUMHU HUCTOYHHKAMHU
WOHU3UPYIOIIETO U3TyUYCHUS;

YMETh — OPTaHU30BBIBAThH U BHITIONHATH PAIMAIIMOHHBIA KOHTPOJIbh B COOTBETCTBUU C TPEOOBAHUSIMHU
HOPMaTHWBHO-TIPABOBBIX aKTOB,;

BJIaJIETh HABBIKAMU — OPTaHU3ALIMHU U BBIIOJIHEHUS PAJAHAlMOHHOTO KOHTPOJIS;

MMETh ONBIT JEATEIBHOCTH — ONpPENeTCHUS TIEPEeUHsS MEPOINPHUSATHH, HEOOXOAUMBIX IS
obOecrieueHusi 0e30mMacHOCTH Ha OOBEKTaX, TI/I€ WCIONB3YIOTCI WMCTOYHUKA HOHU3HUPYIOIIUX
W3JTYyYEHUM.



2. MecTo nucuumInHbI B cTpykrype OI1

JuciuniuHa Oa3upyercss Ha 3HAHMSX, paHee NPHOOPETEHHBIX OOy4yarolMMHUCS MpU H3y4EHHU
CJIEYIOLIUX TUCIUILINH:

— «Duzukay,

— «XuMua»,

— «OKOIOTHA»,

— «MeTtoabl 1 TpUOOPBI KOHTPOJISE OKPYKAFOILIEH CPEeIb»,

— «Hoxcomnorus».
3HaHUs, NOJYYEHHbIE NPU M3YyYEHUM Marepuaja JaHHOW AMCLUIUIMHBI, UMEIOT CaMOCTOATEIbHOE
3HAYeHUE M HCIOJB3YIOTCA B paMKax JIUCHUIUIMHBI  «['€OMH(pOpPMALMOHHBIE CUCTEMBI U
TEXHOJIOTHN», & TAKXKe MPH BHITIOJIHEHUH BBIITYCKHON KBATM(HUKAIIMOHHON paboThl OakaiaBpa.

3. O0pem pucoumiauHel B 3E/akageM. gyac
Jannbie 00 obmem o0beMe AMCHUILIMHBI, TPYAOEMKOCTH OTACIbHBIX BUIOB y4eOHOI paboThI MO

TUCIUILTHHE (M pacmpeesieHre 3TOi TPYJ0OEeMKOCTH TI0 ceMecTpaM) MpeIcTaBiIeHbl B Ta0nuie 1

Tabnuma 1 — O6beM U TPYyI0EMKOCTh AUCUUTUIMHBI

Bug yuyeOHOW paboThl TpynoemkocTs 1o
Bcero
ceMecTpam
Ne9

1 2 3
OO0mas Tpya10eMKOCTh 2/ 72 2/ 72
aucuumuinebl, 3E/(yac)
H3 nux yacoe npakmuueckoii 5 5
n0020mo6Ku
AyoumopHbwie 3auamus, BCETo 4ac., 12 12
B mom uucne
nexuuu (JI), (dac) 4 4
[MpakTryeckue/ceMUHApCKHE 3aHATHS 4 4
(I13), (wac)
nabopatopusie paboTsl (JIP), (4ac) 4 4
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3ameH, (Jac)
Camocmoamenvhas paboma, BCETO 60 60
Bua npoMe:KyTOYHOT0 KOHTPOJIA: 3ayer 3auer
3aueT, nudd. 3auer, s3k3ameH (3aver,
Audd. 3a4, Ik3.)




4. Copep:xxaHue QMCUUILTHHBI
4.1. PacnpenesieHue TPYI0eMKOCTH TUCUMILIMHBI
1o pa3jejiaM u BUJIaM 3aHATHIA
Paznernsl 1 TeMBI AUCHUILIMHBI U KX TPYJOEMKOCTh IIPUBEICHBI B TAOIUIIC 2.

Tabnuna 2 — Pa3zensl, TEeMbl TUCHUTUIMHBL M UX TPYAOEMKOCTb

Pazgensl, TeMbl TUCITATIIMHEI Jlexumu 113 (C3) JIP KI1 CPC
(gac) (gac) (dac) (gac) (uac)
Cemectp 9
Paznen 1. SIBneHue paquoakTUBHOCTH, 1 0 0 - 20

WOHM3HMPYIOIINE U3TYICHHS U UX
B3aHMMOJICHCTBHE C BEIIECTBOM
Paznen 2. UcTOYHMKY MOHU3UPYIOIINX 2 2 0 - 20
U3IIy4YEeHUU, 0COOEHHOCTU OIIEHKU UX
BO3JIEMCTBUS Ha OMOJOTHYECKUE OOBEKTHI
Y 3alTa OT HOHU3HPYIOIIUX U3ITydCHUH
Paznen 3. PamuanmoHHbIl KOHTPOJIb U 1 2 4 - 20
OpTraHU3AIMOHHBIC BOITPOCKHI 00ECIICUCHUS
paJMalMOHHON 0€30MacHOCTH

Hroro B cemecTpe: 4 4 4 60
Hroro: 4 4 4 0 60
[TpakTryeckas IOArOTOBKA  3aKJIIOYACTCS B HEMOCPEACTBEHHOM  BBIIOJIHEHUHU

00y4aloIMMUCS ONPEACTICHHBIX TPYIOBBIX (QYHKIIHIA, CBI3aHHBIX C Oyaymiel mpodeccnoHambHON

ACATCIBHOCTBIO 4.2.  Copep:aHue pa3ieaoB U TeM JeKIHOHHBIX 3aHATHI

ConeprkaHue pa3zeiioB U TEM JICKIIMOHHBIX 3aHATUN MPUBEIEHO B TabauIe 3.

Tabmuma 3 — ComeprkaHue pa3/ieioB U TEM JICKITMOHHBIX 3aHATHH

Howmep

HazBanue u copepxaHue pa3/ienoB U TEM JIEKIIMOHHBIX 3aHATUI
pazznena

1 Paznen 1. fIBnenue paguoakTUBHOCTH, HOHU3UPYIOIINE U3JIyUYEHHUS U UX B3aUMOJIEHCTBUE
C BELIECTBOM

Tema 1.1. SIBneHue paanoakTUBHOCTU. B3ammonelcTBUE MOHM3UPYIOMIUX U3Ty4YEeHUN C
BELLECTBOM

PagnoaxktuBHOCTE. McTOpHsS OOHapyXeHHUs SIBIEHUS pajMOaKTUBHOCTH. MoHuU3Mpyromme

U3Iy4eHUs. DJEKTPOHHBIM M MO3UTPOHHBIM pacman. K-3axmar. Anbda-pacmaa. ['amma-
n3ny4yeHue. PentrenoBckoe niznydenue. HelitpoHHoe u3inydeHue. 3aKoH paliOaKTUBHOTO
pacnana. AKTHUBHOCTb pPaJMOHYKIMAOB. Buabl B3auMOAEHCTBUI HMOHU3UPYIOLIMX
M3JIy4€HHUH C BEIIECTBOM, MEXAHU3MBbI B3aUMO/ICHCTBHUS.

2 Paznen 2. icTouHWKY MOHU3UPYIOIMIUX H3ITy4eHUH, 0COOEHHOCTH OIEHKU MX BO3JEHCTBUS
Ha OMOJIOTUYECKHUE OOBEKTHI 1 3aIUTa OT HOHU3UPYIOIINX U3ITyICHUH

Tema 2.1. Jlo3umerprudeckne BETMYMHBL. bronornyeckoe neiicTBUe HOHN3UPYIOIINX
W3JTYyYEHUN.

BHeminee, BHYTpeHHEE M CMEIIAHHOE BO3JCHCTBUE HMOHU3UPYIOLIMX H3IYyYEHU Ha
gyenoBeka. Jlo3pl W ee enumHuLBl. OKCNO3UMLMOHHAs no3a. lloromeHHas nosa.
DOkBUBaJieHTHas1 7103a. DddexTuBHas g03a. MOITHOCTH J103bl. BHECHCTEMHBIE €IMHUIIBI
n3Mepenus u enuHuibl B cucreme CU, ux coorHomeHue. PannodyBCTBUTENTHEHOCTD
OpraHoB U TKaHeW. PalnouyBCTBUTEIBHOCTD )KMBBIX OPraHU3MOB.

Tema 2.2. Pagnanmonnsii ¢poH. VMICTOYHHKY MOHM3MPYIOIIUX H3JIy4EHUH B TeXHOC)Epe.

3amuTa OT MOHU3UPYIOLINX U3Ty4EHHH.




EcTecTBeHHBII W TEXHOTEHHO W3MEHEHHBIM panuanuoHHbBA  ¢GoH. McTouHukm
HOHU3UPYIOIIETO M3IYYeHHS B TexHOCchepe. Briaaa pa3auvHbIX HCTOYHHKOB B OOTYYCHHE
Hacenienusi. Pamon. ADC. Iloaxonpl K 3amuTe OT HOHU3UPYIOKX HU3nydeHuidl. CpeacTpa
WHJUBUYaTbHOM M KOJUIEKTUBHOM 3alllUTHI. YTPOILEHHBIE METOABI pacueTa 3allUThl OT
MOHU3UPYIOIIETO U3TYyYCHHUS.

Paznen 3. PanmuannoHHbI KOHTPOJIb U OpraHU3aIMOHHBIE BOITPOCHI 00ECIICUCHHMSI
paaraoHHON 0€30MacHOCTH

Tema 3.1. PaguanimoHHbI KOHTPOIIb. [TprOopsl painaimoHHOTO KOHTPOJIS.

3ajaun  paJMallMOHHOTO KOHTPOJds. Buael paauaniMoHHOTO KOHTpois.  Dusznueckue
OCHOBBI ~ PErHCTpalldd  HOHUBMPYIOIIMX  M3JAydeHuil.  MeTonbl  perucrpaiuu
MOHM3UPYIOIMUX u3inydeHuil. [Ipubopsl paguaniioHHOro KOHTpoJid. VHAMBHUIYyaNbHBIA U
TPYMIOBOI TO3UMETPUYECKHI KOHTPOJIb HepcoHana. KoHTponb 3arpsS3HEHHOCTH BO/IBI,
MOYBBI, PACTUTEIIBHOCTH, MHUILIEBLIX MPOJTYKTOB.

Tema 3.2. HexoTopple OpraHu3allMOHHBIE BOIPOCH OOECIIEYCHUS PaaUallMOHHON
0e301acHOCTH.

HopmatuBHO-ipaBOBOE peryiMpoBaHue B OOJIACTH  paJUallMOHHOW O€30MacHOCTH.
OO0e3BpekuBaHue, yJIaJ€HUE, TPAHCIOPTUPOBKA M 3aXOpPOHEHHE PaaMOAKTUBHBIX
oTx010B. IlopsAnok momydyeHus, ydera, XpaHEHUs, TPAHCIOPTUPOBAHUS PATUOAKTUBHBIX
BEIIECTB M JPYIHX HCTOYHMKOB HOHHU3HMPYIOLIETO W3JIydeHHs. PaguanuoHHas
6€3011aCHOCTh B aBAPUMHBIX CUTYyaIUSX.

4.3. TIpakTtuueckue (CeMHHAPCKHUE) 3aHATHS

Tembl NpakTUYECKNX 3aHATUN U UX TPYJOEMKOCTh PUBEIECHBI B Ta0OIMIIE 4.

Tabnuua 4 — [lpakTuyeckue 3aHITUS U UX TPYIOEMKOCTb

Ne Ne
| Tewmsl npaktuuecknx sansTuit | POPMBI PAKTHYCCKUX 3aHATHIA prngem;ocn;, pazzena
H/ II qac JTUCIIAII-
JIMHBI
Cemectp 9
1 3aimmTa OT HOHU3UPYIOIINX BrInonHeHe pacyeTHbIX 2 2
W3JTyYEHUN 3a7laHuM
2 PagmnarmmonHbie aBapuu U Cemunap 2 3
KaTacTpodsl
Bcero: 4




4.4. JlaGopaTopHble 3aHATHSA
Tembl 1aOOpaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh TIPUBEICHBI B TaOIHUIIE S.

Tabmuna 5 — JlabopaTopHbIe 3aHATHS U UX TPYJO0EMKOCTb

e HaumenoBanue nabopaTopHbIX padoT Tpynoemocts, Ne paznerna
n/m (1ac) JTUCUUIUTHHBI
Cemectp 9
1 | PaguanmoHHBINH KOHTPOJIb 3€MENIbHBIX YYaCTKOB 4 3
Bcero: 4

4.5. KypcoBoe npoektupoBanue (paéora)
Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

4.6. CamocrosTebHasi padoTa 00yyarouxcs
Bunbl camocTosiTenbHON paboTH U €€ TPYIOSeMKOCTh IPUBEACHBI B TadHIIe 6.

Ta6muma 6 — Buasl caMocTOsATENTbHOM pabOTHI U €€ TPYI0EMKOCTb

Bun camocrositensHOM paboTh Bcero, yac| Cemectp 9, yac
1 2 3
W3yuenne TeopeTUIecKoro MaTepuaia
24 24
mucturuael (TO)
KypcoBoe npoextupoanue (K11, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKymemMy KOHTPOJIIO 3 3
ycneBaemoctH (TKY)
Jomamaee 3ananue (/13) 16 16
KonTtposabhbsle padoTs! 3a04HHKOB (KP3) 17 17
[TonroroBka k npomexxyrounoit arrecrauuu (I1A)
Bceero: 60 60

5. IlepeueHb yueOHO-MeTOAMUYECKOT0 00eceYeHHS IJIsl CAMOCTOSITEILHOM padoThI
00y4aromuxcs no JMCHUIJINHE (MOIYJII0)

VY4eOHO-MeToIn4YeCKHe MaTepHaIbl sl CAMOCTOSITEIbHON paboThl 00yJaromuxcs yka3aHsl B 1.10. 6-11.

6. IlepeyeHb OCHOBHOI1 1 IOTIOJIHUTEILHOM JIUTEPATYPHI
6.1. OcHoBHas uTEepaTypa
[lepeueHb OCHOBHOM JIUTEPATypHI IPUBEIEH B TaOIHIE /.
Tabnuna 7 — IlepeueHb OCHOBHOM JINTEPATypHI

HIudp bubmuorpaduueckas ceouika / URL agpec KommuecTBo
9K3EMIUTAPOB B
oubmmnoreke
(KpoMe JIeKTPOHHBIX
AK3EMILISIPOB)
[502 M 33] Martsees, A. B. [IpaBoBbie 11 OpraHU3aIIMOHHBIE OCHOBBI CO(69), JIC(148),

IIPOTHO3UPOBAHMS U JIMKBUAALMH ITOCIIEICTBUN UI@3), JICH3(1)




ype3BbIYaHBIX cuTyarui [Teker] : yaebHoe mocobue / A. B.
Martsees, O. K. [Tyukona ; C.-Iletep6. roc. yH-T adpOKOCM.
npubdopocTpoeHusl. - 2-e u3x., nepepad. - CII6. : U3a-Bo
['VAII 2013. - 119 c.

[355/359 M 33] | Marsees, A. B. IIpaktukym 1o mo3umerpun u paaunaiuonaoin | ®0(4), CO(85)
Oe3omacHocTh: yueOHoe nocooue / A. B. Martsees, B. 1.
Kozauenko, B. I1. Koros ; pen. : A. B. Matsees; C.-Iletep0.

roc. YH-T a’pokocM. npudopoctpoenus. - CI16.: TOY BITO
"CIIoI'Y AIT", 2006. - 88 c.

6.2.  /lomosHUTe/bHAs JIUTEpPaTypa
[lepedenp TOMOIHUTENBHOM TUTEPATYPHI IPUBEAEH B TadmuUIe 8.
Tabnuia 8 — IlepeyeHb JOMONMHUTENBHOMN TUTEPATYPHI

udp bubmorpaduueckas ceputka/ URL aapec Komunuectso
9K3EMIUIPOB B
oubnnoTexe
(KpoMe 3JIeKTPOHHBIX

AK3EMILISIPOB)
[53 P 38] Pemuzos, A. H. YueOuuk no MEIUIIMHCKON 1 OMOJIOTHYECKON dO(10)
¢usuke: yaueOnuk/ A. H. Pemu3zos, A. I'. Makcuna, A. f1.
[Totanenko. - 6-¢ u3., crep.. - M.: poda, 2005. - 559 c. koi-
BO 2K3. B 6U0I. -
[355/359 M33] | Martsees, A. B. CoBpeMeHHbIE PHOOPHI PaHalliOHHON CO(8), I'C(18), ®O(2),
pa3BeKU U T03UMETPUIECKOTO KOHTPOJIS: YueOHOe ocooue I'CU3(1)

(xaranor)/ A. B. Marsees; pen. JI. H. bapner; C.-Iletep0. roc.
YH-T aspokocM. prbdopoctpoenus. - CI16.: PUO I'VAIL, 19909.
- 230 c.

[615.47T175] | IlpuGopsl kouTpoJIs okpyxaroteit cpennt / B. E. Manoiinos [u | 'C(12), ®O(2)
ap.] ; pea. B. E. Manoiinos. - M. : Atomuznat, 1980. — 213 c.

7. TlepeuyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

MHTEPHET, Heo0X0aMMBIX J1JIS1 OCBO€HUS JUCIHUILIMHbI
[Tepeuenn pecypcoB uHbopMmarmonHo-TenekoMmynukannonHon cetu MHTEPHET, neo6xonnmMeIx

AJI1 OCBOCHUS JUCHUIIIIMHBI IIPHUBCJICH B Ta6J'II/II_Ie 9.

Tabmuna 9 — Ilepeyens pecypcoB uHpopmanroHHO-TenekoMMyHuKaimonHoi cetn UHTEPHET,
HEOOXOAMMBIX JUIsl OCBOCHUS JUCHUTUIUHBI

URL anpec HaumenoBanue
https://new.znanium.com/catalog/documen | OpoGen, B.A. Pagnoskonorus [ DneKTpoHHBIH pecypc] :
t?pid=514575 yueOHoe mocodue / B.A. Opobei, O.A. PridaibueHKo. -

Crasponons: AI'PYC, 2007. - 204 c. - ISBN 978-5-9596-
0403-5.

https://new.znanium.com/catalog/documen | JKykoBckuii B. M. MeToap! paualidiOHHOTO KOHTPOJIS
t?pid=348004 OKpYyKaroIei cpebl [DnekTponnbiii pecype]: Kype nekmui
VYue6. mocodue / B. M. Xykosckuii. — ExarepunOypr : W3-
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BO Vpar, yH-Ta. - 2008. — 278 c. ISBN 978-5-7996-0360-1

http://www.airviro.ru/ascro/ ABTOMATH3MPOBAHHASI CUCTEMA KOHTPOJIS paAHallMOHHON
obcranoBku (ACKPO) r. Cankr-IlerepOypra. [TVYII
Munepan. Paguanmonnas o6ctaHoBKa

http://www.meteo.nw.ru/weather/lo_radiati | Kapra paguannontoro ¢pona CeBepo-3amnaaHoro peruona Pd
ond.php

http://www.russianatom.ru/ PaanarnmonHas o0CTaHOBKA Ha Ipeanpustusx Pocatoma

http://docs.cntd.ru/document/1200069978 | MV 2.6.1.2398-08 «PaguanroHHbIH KOHTPOJIb U CAHUTAPHO-
AMIUIEMUOJIOTUYECKAs] OLIEHKA 3€MEJIbHBIX YYaCTKOB 101
CTPOUTENBCTBO JKUJIBIX JOMOB, 3JaHUN U COOPYKECHUI
OOLIECTBEHHOT'O U ITPOU3BOJCTBEHHOTO HA3HAUEHUS B YaCTH
obecrieveHus: pagualimOHHON O€30MacHOCTH

http://gostrf.com/normativ/1/4293799/429 | MV 2.6.1.2838-11 «PanuanoHHbIi KOHTPOJIb U CAHUTAPHO-
3799713.htm SMMIEMHOIOIHYECKas OLIEHKA JKUIIBIX, OOIECTBEHHBIX U
MPOM3BOJICTBEHHBIX 3JJaHUN M COOPYKEHHI MOCIIE OKOHYAHUS
UX CTPOHTENIbCTBA, KATUTAIBHOTO PEMOHTA, PEKOHCTPYKIIHH
I10 [TOKAa3aTe/sIM PaJialldOHHON 0€30I1aCHOCTHY

http://www.garant.ru/products/ipo/prime/d | CaulluH 2.6.1.2800-10 «I'uruenuueckue TpeOOBaHUS 110
0c/12082440/ OTPaHUYEHHIO OOTYYEHHUs HACEIECHHUS 3a CUET MPUPOTHBIX
VCTOYHHKOB MOHH3UPYIOIIECTO U3ITydSHUS

http://docs.cntd.ru/document/902170553 CanlluH 2.6.1.2523-09 «Hopmb! paauaiiioHHOM
oe3omacaoctu (HPB-99/2009)».

http://docs.cntd.ru/document/902214068 CII 2.6.1.2612-10 «OcHOBHBIC CAaHUTAPHBIC TPABHUIIA
obOecnieuenus paguannonHoi 6e3omnacHocty (OCIIOPH
99/2010)»

http://files.stroyinf.ru/Index/63/63106.htm | TOCT P 57216-2016 «PamuanuoHHbIH KOHTPOJIb.
[Ipencrapienre pe3yabTaToOB U3MEPEHUIN»

8. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NMPHU

OCYIIeCTBJICHUN 00Pa30BaTEJIbHOI0 MPOLEcca Mo JUCHUIIMHE
8.1. IlepeueHb MPOrpaMMHOro odecneyeHust
[lepedens HCIOMB3yeMOT0 MPOTPAMMHOTO OOecTieueH s npecTasieH B Tadiume 10.

Ta6muna 10 — [epedyens nporpaMMHOro obecneueHus

No /1t Hanmenosanue

1 [Mporpammuas cpena R, cBoboaHO pactpoctpansemast mo smnensun GNU (http://www.r-
project.org/)

8.2. Ilepeuenb nHGPOPMALHOHHO-CIIPABOYHBIX CUCTEM
[Tepedenp ncmonbp3yeMbIx HHHOPMAIIMOHHO-CIIPABOYHBIX CUCTEM Mpe/CTaBieH B Tabmuie 11.

Tabmuma 11 — Ilepedens nHGOPMATMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno



http://www.airviro.ru/ascro/
http://www.meteo.nw.ru/weather/lo_radiati
http://www.russianatom.ru/
http://docs.cntd.ru/document/1200069978
http://gostrf.com/normativ/1/4293799/429
http://www.garant.ru/products/ipo/prime/d
http://docs.cntd.ru/document/902170553
http://docs.cntd.ru/document/902214068
http://files.stroyinf.ru/Index/63/63106.htm
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9. MarepuajibHO-TeXHHMYeCKasi 0a3a, He0OXoAMMasi JIA OCYLIeCTBJIEHHS

Oﬁpa3OBaTeJIBHOI‘O nmponoecca mo IMCuMIlJinHe
CocraB MaTepuanbHO-TEXHUUECKON 0a3bl MpecTaBieH B Tabnuie 12.

Tabmuna 12 — CoctaB MaTepruaaIbHO-TEXHUYECKOM 0a3bl

HanmeHoBaHMEe cCOCTaBHOM YacTH MaTepHaJIBHO-TeXHquCKOﬁ

Howmep aynutopuu

Ne mi/m
0a3bI (pr HEOOXOAUMOCTH)
1 MynbpTUMeIMiiHAS JEKIMOHHAS ayIUTOPUS
2 VYuebnas nadoparopus «MexdakynbTeTcKas JadopaTopus 14-01

«Qxonorus U TexHochepHast 6€30MaCHOCTbY MIPU UHCTUTYTE
OIITU», ocHaleHHas KOMIICKTAaMH MOPTaTUBHBIX TPUOOPOB:
nosumerpoB PAJIDKC PJ11706 u nasuratopos Garmin eTrex 10

10. ®oHp 01IeHOYHBIX CPEACTB /sl MPOBeAeHUs] IPOMEKYTOYHOM aTTecTalun
00y4arIIMXCH 10 IUCHUIIINHE

10.1. CocraB (hoHIa OLIEHOYHBIX CPEJCTB MpHUBEACH B Tabauie 13

Tabmuma 13 — CocraB (oH/1a OLIEHOUHBIX CPEJCTB sl MPOMEKYTOUYHOM aTTecTalun

Bun npomexyrouHoit aTTecTauuu

[IpumepHBIi IEpeYeHb OIICHOYHBIX
CPEICTB

3auer

Crucok BOIIPOCOB;
TecTsl.

10.2. TlepeueHb KOMITETECHIIUI, OTHOCSIIMXCS K TUCHUIUIMHE, W STanbl X (OPMHPOBAHUS B
IIpOLIECCE OCBOEHUS 00pa30BaTENbHOM MPOrpaMMbl IPUBEAEHBI B Tabiuie 14.
Tabmuua 14 — IlepeyeHb KOMIETEHLHMH C yKa3aHUWEM 3TaloB UX (OPMUPOBaHMSA B IpoLEcce

OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMBbl

Howmep cemectpa

Otansl OpMHUPOBAHUS KOMITETEHLIUH 110
JUCLUIUTMHAM/TIPAKTUKAM B IPOLIECCE OCBOCHMUS
OIl

OIIK-1 «crocoGHOCTh YYUTHIBATh COBPEMEHHbIE TEHICHIIMU PA3BUTHS TEXHUKU U TEXHOJOTHH B
obmactu obOecrnieueHns TeXHOCPEpHONW O€30MaCHOCTH, HW3MEPUTEITBHON W  BBIYUCIUTEIIHLHOU
TEXHHUKHU, THPOPMAIIMOHHBIX TEXHOJIOTUI B CBOEH MPo(ecCHOHAbHOMN 1eATEeIbHOCTH

Marematrka. AHAIUTHYECKAass TEOMETPUS U

1 TUHEeiHas anredpa

1 Maremaruka. MaTeMaTHueCKUil aHaIN3
2 WuxeHepHas 1 KOMITbIOTepHAas Tpaduka
2 Maremaruka. MaTeMaTHueCcKHii aHaIN3
3 DJIEKTPOTEXHUKA U JIEKTPOHUKA
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4 Mexanuka

5 Mexanuka

5 CratucThuueckue MeTOAbl B  YIPaBICHUU
CJIOHBIMU TEXHUYECKUMU CHCTEMaMU

9 Jlo3umeTpus U paguarionHas 6e30macHOCTb

9 IIpoueccsl M anmaparbl 3alIMTBI OKPYXKarOLIEH
cpensl

10 ['eonH(pOpMaIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[IK-3 «crmocoOHOCTE OIICHUMBATh PUCK M OINPEACIATH MCPBI IIO obecreyeHn0 0€30IacCHOCTH

pa3pabaTbIiBacMON TEXHUKID)

3 DIEKTPOTEXHHUKA U DIICKTPOHHUKA

3 VrpaBineHne 3KOJIOTHYECKOH 0e30macHOCTHIO
HPOCKTOB

3 DKoJoruyecKkass 9KCHEepPTH3a M SKOJIOTHYECKHN
ayIuT

9 Jlo3uMeTpHs 1 paananuoHHas 6e301acHOCTh

IMK-12 «cnocoOHOCTh TPUMEHSTH JIEHCTBYIOIIME HOPMAaTHUBHBIC IPABOBBIC AaKTHl JJISI PELICHUS

3a7a4 o0ecneueHus: 0€30IaCHOCTH 00BEKTOB 3alIUTHD)

8

Ynpasnenue TexHocpepHoil 0€30MacHOCTHIO

I[O3I/IMeTpI/I$I " pagualilnOHHasA 0€30IMacCHOCTh
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10.3. B kadecTBe KpHUTEpHEB OIICHKH YPOBHS C(POPMUPOBAHHOCTU (OCBOCHHS) y OOYYAIOIIUXCS
KOMIIETCHIIMH MPUMEHSETCS [IKaJla MOIyJIbHO—PEUTHHIOBOI CHCTEMBbl YHHBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—OamnpHas W 4-0ayuibHas IIKAJIbl JUIS  OIEHKA C(HOPMHUPOBAHHOCTH
KOMIIETEHLIUH.

Tabmuna 15 — Kputepuu orieHKH ypoBHS CHOPMUPOBAHHOCTH KOMIIECTEHITHI

OrieHKa KOMITETEHINH
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHAsI
IIKana
TIKaja
- oOyuaromuiicss TIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHal;
- YBEPECHHO, JIOTUYHO, TIOCTIEIOBATEIFHO ¥ TPAMOTHO €T0 MU3JIaracr;
- ONMUpasiCh HA 3HAHWS OCHOBHOW W JOIMOJIHUTEIBHOW JIUTEPATYPHI,
85<K <100 COTITHOY = o om0 MPUBSI3BIBACT YCBOCHHBIE HAYYHbIE TIOJIOKEHUS C MPAKTUYECKOM
(GAITCHOY | 1 egTenbHOCTBIO HaTIPaBJICHUS;
- yMeJIO OOOCHOBBIBACT U APTYMEHTHPYET BBIJIBUTaEMbIC UM UJICH,
- JIeJIaeT BBIBOABI M 0000IIICHNS;
- cBOOOJIHO BJIAJICET CUCTEMOH CIICIIMATU3UPOBAHHBIX TOHSATHIA.
- 00y4arOIIHUIiCS TBEPIO YCBOMI IIPOrPaMMHBIN MaTepuall, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONHUpasChb Ha 3HAHHUS OCHOBHOM
JTUTEPaTypPHI;
- HE JIOIYCKAeT CYNIECTBCHHBIX HETOUHOCTEH;
70<K<84 (XOpOoIHO» - _ YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOM MeATEIbHOCTHIO
«3aYTCHO» e ———
- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
- JIeJaeT BEIBOIBI U 0000IIEHH;
- BJIQJICET CUCTEMOH CIICIIMATU3UPOBAHHBIX TTOHSATHIA.
- 00yYaroIuiCs YCBOWJI TOJIBKO OCHOBHOHM MPOTrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMUpasch Ha 3HAHUS TOJHKO OCHOBHOMN
JTUTEPATYPHI,
«y/IOBTIETBO- | - JIOMYCKaeT HECYIIECTBEHHBIC OIMUOKN 1 HETOUHOCTH;
55 <K <69 pUTENBHO» | - HCTBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUHM 3HAHUN
(BAYTCHO» | HAIIPABJICHHSI,
- c1ab0 apryMeHTUPYET HAYIHBIE TIOJI0KEHUS;
- 3aTpyaHsAeTCs B (OPMYIUPOBAHUH BHIBOJIOB U 00OOIIICHMIA;
- YACTHYHO BJIAJICET CUCTEMOM CIIEIUAIN3UPOBAHHBIX MOHSATHUH.
- oOydwaromuiics HE YCBOWJI 3HAYUTEIIFHOM YacTH MPOrPaMMHOTO
MaTepuana,
«HEYIOBJIETBO | - JOMYCKaeT CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTU TMpH
K<s4 PUTENBHO» | PACCMOTPEHUH TIPOOJIeM B KOHKPETHOM HarpaBIeHUH,
«HE 3aUT€HO» | - UCIIBITHIBACT TPYTHOCTH B MPAKTUICCKOM TPUMCHCHUH 3HAHUN;
- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
- He (OPMYIIUPYET BBIBOJIOB U 00OOIIECHUIA.

10.4. TumnoBbie KOHTPOJIbHBIC 33JaHUS UM UHBIE MaTEpUaIbL:
1. Bonpocsl (3aaun) asst 9k3ameHa (tadswuima 16)

Tabnuma 16 — Borpocsr (3agaun) 11st 9k3aMeHa

Ne n/mt [lepeuens BompocoB (3a1a4) It SK3aMeHa

VY4eOHbBIM IUTaHOM HE MPEeTyCMOTPEHO
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2. Borpocsl (3amaun) miist 3aueta / quddepenimpoBannoro 3adyera (tadbauia 17)
Ta6nuua 17 — Bonpocsr (3amaun) aj1s 3adera / qudd. 3auera

Ne i/rt | TTepeuens BorpocoB (3a1a4) 1uis 3a4dera / qudGepeHIPOBAHHOIO 3a4eTa

1. Ctpoenue atoma. OCHOBHOE COCTOSIHME aToMa. DHEPTHs CBsA3H. «B030yKIEHHBII» aTOM.
N3oTtonbl

2. Bunbl nonusupyromux usinydeHuid. I[lpeBpaiienne aToMHbIX siiep. DIEKTPOHHBIN U
NO3UTPOHHBIN pacnaa. K-3axBar. Anbda-pacnan.

3. 3aK0H paJuOAaKTUBHOTO paciajga. AKTUBHOCTh PAIUOHYKINI0B. EquHuIIbI n13MepeHus

4. VIcTOYHUKY HOHU3UPYIOLIUX U3TYYeHUI B IPUPOJIE U TeXHOchepe

5. B3anmoneiicTBrE TKENbIX 3apSyKEHHBIX YACTHULL C BEILIECTBOM

6. B3auMonelicTBr€ JIETKUX 3apsKEHHBIX YaCTUL C BEIIECTBOM

7. B3aumopneiicTBre ramMma-u3iaydyeHus ¢ BELECTBOM

8. BzauMoiericTBrE€ HEUTPOHOB C BEMIECTBOM

9. Oxkcno3unuoHHas 103a. [lornomennas no3a

10. DOkBUBaJIeHTHAs 103a. D dexTuBHAs 103a. MOIHOCTD O3B

11. BosnelicTBre HOHU3UPYIOIMX U3TYYEHUIH HA OMOIOIHYECKUE OOBEKTHI

12. XapakTepucTHKa 3alUTHBIX MaTEPHAJIOB

13. MoHn3anroHHBIM METO, PErUCTPALMU HOHU3UPYIOIINX U3ITy4YEeHUN

14. CUMHTWUISIUUOHHBIA METOJI PETUCTPALIMM HOHU3UPYIOUIUX U3ITYy4eHUI

15. WNHauBuyanbHbII U TPYNIIOBOM JO3UMETPUUYECKUNA KOHTPOJIb IIEpCOHaNa

16. KOHTpOJIb 3arpsI3HEHHOCTH POU3BOACTBEHHBIX TOBEPXHOCTEN U CPEACTB
WHJIUBUIYaJIbHOM 3aIUThI

17. KoHTpob 3arpsi3HeHHOCTH BOJIbI, TOYBBI, PACTUTEIILHOCTH, MHUIIEBBIX MPOTYKTOB

18. [Topsinok nmomyyeHusi, yuera, XpaHeHHs!, TPAHCIIOPTUPOBAHUS PAIMOAKTUBHBIX BEILIECTB

19. Panunanvonnbie aBapuu U KaTacTpodsl

20. O06e3BpekuBaHue, yaajaeHHe, TPaHCIOPTHPOBKA U 3aXOPOHEHHUE PaIUOAKTUBHBIX

OTXO0J0B

3. Tembl W 3amaHHe Ui BBIMOJHEHUS KYypPCOBOH paOOTHI / BBITOJHEHHS KYPCOBOTO TMPOEKTA
(Tabmuma 18)

Ta6numa 18 — IlpumepHBIii MepedeHb TeM JUIsS BBIMOJHEHUS KYypCOBON paOOTHI / BBIMOJHEHHS

KYPCOBOTO MPOEKTA

No /o

[TprMepHBIii TIepedeHb TeM ISl BBIOJIHEHUS! KYPCOBOM paOboThl / BBIMOIHEHHUS
KYpCOBOTO ITPOEKTa

VY4eOHbBIM IUTaHOM HE MPETyCMOTPEHO

4. Bonpocsl 71 TPOBEICHUS TIPOMEKYTOYHOM aTTECTAI[MK TIPH TeCTUpoBaHuH (Tabnuia 19)

Tabnuna 19 — IIpumepHsbIii mepeueHb BOMPOCOB IS TECTOB

Ne /1t

IIpumepHBIi IEpedeHb BOIIPOCOB ISl TECTOB

1

YUeMy COOTBETCTBYET MOPSIAKOBBIN HOMED AJIEMEHTA B Iepuoanyeckon cucreme .M.
Menneneesa?
YUCIy IIPOTOHOB B SIAPE
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10

11

3apsI0BOMY YHCITY

YUCITy HEUTPOHOB

YHCITY HYKJIOHOB

Kakune aroMbl Ha3bIBatOTCs U30TONAMU?

aTOMBI, UIMEIOIINE OJJMHAKOBOE YHCJIO IIPOTOHOB, HO Pa3HOE YUCIIO HEHTPOHOB B AJIpe
aTOMBI, UMEIOIINE OJJMHAKOBOE YHUCJIO IPOTOHOB M OJIMHAKOBOE YUCIIO HEMTPOHOB B
aape

aTOMBI, UMEIOIIHME OJJUHAKOBOE YMCIIO HEUTPOHOB, HO Pa3HOE YHCIIO IPOTOHOB
aTOMBI C YHCJIOM IIPOTOHOB, PaBHBIM YHCITy HEHTPOHOB

Kakune arombl Ha3bIBatOTCs U30TOHAMU?

aTOMBI, IMEIOIIHNE OJJUHAKOBOE YHCIIO HEUTPOHOB, HO Pa3HOE YHCIIO IPOTOHOB
aTOMBI, UMEIOIINE OJJUHAKOBOE YHCJIO IIPOTOHOB, HO Pa3HOE YUCIIO HEHTPOHOB B sijipe
aTOMBI, UIMEIOIINE OJJMTHAKOBOE YHCIIO MPOTOHOB M OJIMHAKOBOE YUCIIO HEHTPOHOB B
aape

aTOMBI C YHCJIOM IIPOTOHOB, PaBHBIM YHCITY HEHTPOHOB

Kak cooTHOCATCS IpyT € IPYTOM CUCTEMHAsl U BHECUCTEMHAsl €AMHULIBI U3MEPEHUS
aKTUBHOCTHU?

1 Ku = 3,7%10" Bk

1 Ku = 3,7*10° Bk

1 Ku = 3,710 Bk

1 Ku = 1,6%10" Bk

B kakux eauHunax TpajuiMoOHHO U3Mepsiercs sHeprus yactun MN?
AIIEKTPOH-BOJIBT

3pr

Kaj

JDKOYIIb

K kakomy Ty paaiMOaKTUBHBIX NpeBpaleHui oTHocuTesa K-3axBat?
OeTra-npeBpalleHus

anbGa-TpeBpanieHus

raMMa-TipeBpaIIeHHsI

CTIIOHTAHHOE JIEJIEHUE TSOKETIBIX A7ep

Bribepute U3 npencTaBIeHHOro CIHCKa anb(a-u3IIydaromne paanoHyKIAIbL:
Rn-222, Ra-226, Pu-239

Rn-222, Th-232, Cs-137

1-134, Sr-90, K-40

1-134, Th-232, Ra-226

BeiOepute crucok, copeprkaiinii TOJIbKO OeTa-u3iIyJaroline paaioHyKIUIbL:
1-134, Sr-90, K-40

Rn-222, Th-232, Cs-137

Rn-222, Ra-226, Pu-239

1-134, Th-232, Ra-226

Bo ckonbko pa3 mpoToH Tskenee 3J1eKTpoHa?

6onee uem B 1500 pa3

6omee yem B 4000 pa3

6onee uem B 3000 pa3

6osee uem B 2500 pa3

Kora Oblia BBeJileHa CCTEMHAsl €IMHUIA U3MEPEHHS] aKTUBHOCTH?

BO BTOpoii mosjoBuHe 20 Beka

B Hayase 20 Beka

B KoHIe 19 Beka

B cepenune 20 Beka

Korna 6bl1a BBeieHa BHECHCTEMHAs (TpaJMIMOHHAs) €IMHUIA U3MEPEHUS
aKTUBHOCTHU?
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12

13

14

15

16

17

18

19

20

B Havane 20 Beka

B KoHIle 19 Beka

B cepenune 20 Beka

BO BTOpO# nosioBuHe 20 Beka

B kakoii yacTu 3JeKTPOMAarHUTHOTO CIIEKTPa HAXOJUTCS PEHTTEHOBCKOE ¥ raMMa-
u3inydyeHue?

B 00J1aCTH HaUMEHbIIUX JTUH BoJiH DOMC

B ONTUYECKOM JHara3oHe

B 00J1acTH HAaUOOJIBIIMX JJIUH BOJIH OMC

MEXy YIbTpaduoIeTOBBIM U UH(PAKPACHBIM U3ITyYEHUEM

Kakoii Bug MM nMeeT HanOOIBIIYIO TPOHUKAIOIIYIO CITIOCOOHOCTH?
ramMma-u3nydeHue

HEHUTPOHHOE U3J1y4CHUE

anbGa-u3nydeHue

Oera-u3nydyeHue

Yrto Takoe TOpMO3Has CIIOCOOHOCTH?

CPeIHSS PHEPTUs, TepsieMast 3apsHKCHHON YacTHIICH Ha eAMHUIIE JUTMHBI ee ipodera B
BEIIIECTBE

CPeIHSS PHEPTUs, TepsieMast 3apsHKCHHON YaCTHIICH B BEIIECTBE 3a cUeT A QeKTa
TOPMOKEHUS

CpeIHSs PHEPTUs, TepsieMast 3apsHKCHHON YaCTHIICH B BEIIECTBE B CIMHUILY BPEMEHH
MaKCUMaJlbHasl SHEPTUS, TepsieMast 3apsHyKEHHON YacTHUIIeH B BEIIECTBE 3a cueT dpdexTa
TOPMOKEHUS

3a cyeT KaKMX MEXaHW3MOB MIOTEPH SHEPTUU THKENBIMH 3apsHXKEHHBIMU YaCTHUIIAMU TTPH
B3aMMO/JICHCTBUH UX C BEIIECTBOM roriomaercs 10 99% sueprun?

MOHU3ALIUHU, BO3OYKIEHUE

MOHU3ALINS, TOPMOKEHHE

TOPMO>KEHUE, BO30YKICHHE

BO30YX/I€HUE, arTJIFOTHHAIUS

[Ipy kakoM BUE B3aMMOJICICTBUS TAaMMa-U3JyY€HHS C BEIIECTBOM U3JTy4aeTCs
BTOPUYHBIN raMMa-KBaHT?

Komnron-3¢dexr

doroaddext

00pa3oBaHHE JIEKTPOHHO-TTO3UTPOHHOH Maphbl

npu 1000M

K penxonoHn3upyYIONIMM U3TYy9EeHUSIM OTHOCHTCS:

Oera-, raMMa- U PEHTT€HOBCKOE U3ITyuYeHUE

anbda-, 0era-, raMMa-u3ITydeHUE

Oera- 1 HEUTPOHHOE U3ITyYEeHUE

anb(a- ¥ HEUTPOHHOE U3TYyUEHHE

K m10THOMOHU3UPYIOMINM U3Ty4EHHUSIM OTHOCUTCSI:

anb(a- 1 HEUTPOHHOE U3TTyUEHHE

anbda-, 6era-, raMMa-u3IydCHHE

Oera- 1 HEUTPOHHOE U3Ty4YEHUE

Oera-, raMMa- U PEHTT€HOBCKOE U3ITyuYeHUE

KaxoB npober anbha-gacTuil B BO3AYIITHOU cpee:

HECKOJIbKO CAHTUMETPOB

HECKOJIBKO MUKPOH

HECKOJIBKO METPOB

HECKOJIBKO COTEH METPOB

K kaxoii u3 kareropuii OTHOCSITCS TEIUIOBbIE HEHTPOHBI:

MEJUICHHBIE HEUTPOHBI

OBICTPBIE HEUTPOHBI
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MIPOMEKYTOYHBIE HEUTPOHBI

HU K OJTHOM M3 yKa3aHHBIX

UTto Takoe 3KCIO3UIMOHHAs 10327

Mepa HOHU3AIIMOHHOTO BO3JIeCTBUS (DOTOHHOTO (TaMMa- U PEHTT€HOBCKOIO)
U3JTy4eHUs], KOJIMYECTBEHHO BBIpaKaeMasi CyMMapHBIM 3apsiIoM 00pa30BaBIIMXCS
HMOHOB B YCJIOBUSIX 3JIEKTPOHHOTO PaBHOBECHS, PUXOAIIMMCS Ha Maccy BO3lyXa
Mepa HOHU3ALMOHHOTO BO3/IEHCTBHS (DOTOHHOTO (TaMMa- M pEHTI'€HOBCKOT0)
U3TyYeHHsI, KOJIMYECTBEHHO BhIpakaeMasi CyMMapHbIM 3aps/IoM 00pa30BaBIIUXCS
MOHOB B YCIIOBHSX 3JICKTPOHHOTO PaBHOBECHS, TPUXOSIIMMCS HAa 00BEM BO3TyXa
Mepa HOHU3AIIMOHHOTO BO3JIeMCTBUS (DOTOHHOTO (TraMMa- U pEHTT€HOBCKOIO)
W3JIy4CHHUs], paBHasl OTHOLIEHUIO CPEHEN dHepruu, nepenannoi U semectsy,
HaXOJSIIEMYCsl B 2JIEMEHTapHOM 00bEME, K Macce BEIIeCTBA B 3TOM 00beMe
Mepa HOHM3ALMOHHOTO BO3/IEHCTBHS (DOTOHHOTO (TaMMa- M pEHTI€HOBCKOT0)
W3JIy4EHUs, paBHasi OTHOLICHUIO CpeAHel sHepruu, nepeaanHoit MU BemiecTny,
HaXOJSIIEMYCSl B 2JIEMEHTapHOM 00bEME, K 3TOMY 00bEMY

[lornomenHas n1o3a paBHa:

OTHOILICHUIO CpeIHEN SHepruu, nepeaanHoi MM BemecTBy, HaxoasuieMycs B
3JIEeMEHTapHOM 00beMe, K Macce BELIECTBa B 3TOM 00beMe

CyMMapHOMY 3apsiy 00pa30BaBIIMXCS HOHOB B YCIOBUSIX JIEKTPOHHOTO PaBHOBECHS,
NPUXOAAIIEMYCSl HA MacCy BO3yxa

CyMMapHOMY 3apsiy 00pa30BaBIIMXCS HOHOB B YCIOBUSIX JIEKTPOHHOTO PaBHOBECHS,
MpUXOAIIEeMYCsl Ha 00beM BO3yXa

OTHOILICHUIO CpeHEN SHEepruu, nepeaanHoi MM BemecTBy, HaxoasuieMycs B
3JIEMEHTapHOM 00beMe, K ITOMY 00beEMY

EnuHuiel n3MepeHust norjaouieHHON 103bl:

rpei, pan

rpeil, peHTreH

pan, Ki/Kr

KJI/KT, PEHTTeH

EnuHuie! n3mMepeHus 3KCro3uMOHHOM JT03bI:

KJI/KT, PEHTTeH

rpeu, peHTTeH

pan, KJi/Kr

rpew, paj

EnvHuna usmepeHus 5KBUBAJICHTHOM J103BI:

3UBEPT

pan

pEeHTreH

rpeu

Envnuna usmepenus 3QpPexTUBHON A03bI:

3UBEPT

pan

pEHTTeH

rpeu

CucreMHOl eAMHULIEN U3MEPEHUS MOLTHOCTH J103bl ABJISETCS:

3B/c

P/

pan/a

HU OJIHA U3 NIEPEUNCIICHHBIX

Jlns kakoro BHJIa U3JTy4€HHUs B3BEIIMBAIOLINI K03 (PULIMEHT pu pacyere
OKBHUBAJICHTHOMW 03Bl IPHHUMAET MaKcuMasibHOe 3HaueHue (20):

anb(a-gacTUIbI

HEUTpOHBI ¢ sHeprueit 6onee 20 MaB
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AIIEKTPOHBI
MIPOTOHEI ¢ SHEpruen 6omnee 2 M»B

JUist Kakoro BHUa W3TYYEHUs B3BEIIMBAIOMINN KO (UIIMEHT NP pacyere
SKBHUBAJICHTHOM J103bI MPUHUMAET MUHUMaIIbHOE 3HaueHue (1):

AJIEKTPOHBI

anb(a-4acTUIIbI

HEUTpOHBI ¢ 3Hepruei menee 10 kB

MIPOTOHEI ¢ SHEpruel 6osnee 2 MaB

Jnist kakoro oprana (TKaHH) B3BEIIMBAIONINN KO (GUIMEHT npu pacuere 3¢ dexTuBHON
J103bI IPUHUMAET MakcuMalnbHoe 3HaueHue (0.2):

II0JIOBBIE JKEJIE3BI

KPACHBI KOCTHBIA MO3T

CIIMHHOW MO3T

Ne4YeHb

Jnist kakoro oprana (TKaHHM) U3 TIEPEUMCIICHHBIX HIDKE B3BEIIMBAIOMINN KO PUITMEHT
npu pacuete 3pPeKTUBHON 03Bl MPUHUMAET MUHUMAIILHOE 3HAYCHHE:

Ne4YEHb

KpPaCHBI KOCTHBIA MO3T

JIeTKHe

MIOJIOBBIE JKEJIE3bI

Kak cootHocCsTCS IpYT € APYroM cucTeMHasi U BHECUCTEMHAs €UHULIBI U3MEPEHUS
9KCIIO3UIIMOHHOM 103617

1P = 2.58*10" Ki/kr

1P = 2.58*10" Kn/kr

1P =0.93 Kn/kr

1P = 0.93*10™* Ko/xr

Jnama3oH paauouyBCTBUTEIHHOCTH YEIOBEKA, BEIPAXKEHHBIH JeTanbHol 1030# JIso,
COCTaBJISIET:

2.5-50TIp

8.0-20.0 I'p

10-1500 I'p

1.5-25Tp

YKaxKuTe CpaBeJInBOE YyTBEPKACHNUE!

PaAMOYyBCTBUTEILHOCTh TKAHU O0OpPAaTHO MPONOPLUOHATIbHA CTEEH!

T PepeHIPOBKU COCTABIISAIOIINX €€ KIIETOK

PaAMOYyYBCTBUTENILHOCTh TKaHU MPSIMO MPONOPLHUOHATIbHA cTeneHH T depeHInPOBKU
COCTaBJISIIOLIMX €€ KJIETOK

PaAMOYYBCTBUTEILHOCTh TKAHU IPAKTUYECKU HE 3aBUCUT OT CTEIICHU

T PepeHIPOBKU COCTABIISAIOIINX €€ KJIETOK

PaAMOYYBCTBUTENILHOCTh TKAaHU 3aBUCUT OT CTENEHU AU PepeHIIMpOBKU
COCTaBJISIOUIMX €€ KJIETOK TOJIBKO JUISl )KECTKOTO FaMMa- U PEHTT€HOBCKOTO N3ITyYEHUS
[Tpu kaxoii 103e pa3BUBAETCs OCTpas JTydeBasi 00JIe3Hb B CIydae OJHOKPATHOIO
BHEIIIHEr0 PaBHOMEPHOTO 00JIyueHHs?

6omnee 1 I'p

6omnee 0.5 I'p

oomee 5 I'p

6onee 10 I'p

Uto Takoe paguanuoOHHbIN PUCK:

BEPOSITHOCTh BO3HUKHOBEHHUS y UEJIOBEKA MITM €r0 OTOMCTBA KaKOro-I1moo
BpeaHoro 3(pdexra B pe3ynbprare 00TydeHHst

BEPOATHOCTD NOJyYEHHS] YEITOBEKOM JIETAIIBHOM J103bI TPU HaXOKICHUH B 30HE
paauanvoOHHON aBapyuu

BEPOSITHOCTh BO3HUKHOBEHHUS IOPAKEHUSI TKAHU, IOMHO)KEHHAsI Ha ee
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37

38

39

40

41

42

43

44

pazvo4yBCTBUTEIBLHOCTD
BEPOATHOCTH MOJyYEHHS YEITOBEKOM J103bI, BHI3BIBAIOIIEH OCTPYIO Ty4EBYIO O0JI€3HB
Haunbonee panuodyBCTBUTEIBHBIM OPTaHU3MOM M3 NIEPEUUCICHHBIX HUXKE SBIISIETCS:
OBLA

YeJI0BEK

KHILIEYHAas NaJovyKa

TapaHTyJ

HanmeHnee paarouyBCTBUTEIBHBIM OPIraHU3MOM M3 NIEPEUNCICHHBIX HUXKE SABIISIETCS:
KHILIEYHAas NaJI0YKa

OBLA

YeJI0BEK

TapaHTyJl

[Tpu kakoii 103e 00JIydeHHs Y YeTI0BEKa BO3HUKAET MOCTOSHHAS CTEPUIIBHOCTh!
ot4TIp

or0.5Ip

orlI'p

or 10 I'p

EctectBennslii panuanuonusiii ¢oH B Cankr-IlerepOypre cocrapmusier:

40.1 -0.2 mx3B/4

0.01 - 0.05 mx3B/4

40.2 - 0.5 mx3B/4

0.5 -1 mMx3B/u

Kakue BuJibl painalluOHHOT0 KOHTPOJISI CYILECTBYIOT?

paZvalMOHHBIM KOHTPOJIb COCTOSTHUS 3aIIUTHBIX 0apbepoB, paJualliOHHBIH
TEXHOJIOTUYECKUN KOHTPOJIb, PAIUAlMOHHBIN JO3UMETPUYECKANA KOHTPOJIb,
paavalliOHHBIN KOHTPOJIb OKPYKAIOIIEH Cpe/ibl, paIuallMOHHBIM KOHTPOJIb 3a
HEpacHpOCTPAHEHUEM PAJHOAKTUBHBIX 3arpsi3HEHUN

PaaualMOHHBINA KOHTPOJIb COCTOSIHUS 3AIUTHBIX 30H, PaJINallOHHBIA
TEXHOJIOTHYECKUI KOHTPOJIb, PAIUALIMOHHBIA JO3UMETPUUECKUN KOHTPOIIb,
palalMOHHBIA KOHTPOJIb OKPYKAOIIEH CPEIbl, paIuallMOHHBIA KOHTPOJIb 32
HEPACIIPOCTPAHEHUEM PaIMOAKTUBHBIX 3arpsi3HEHUN

paAMalMOHHBIN KOHTPOJIb COCTOSHUS 3aIUTHBIX 0aphepOB, paguallMOHHbIN
TEXHUYECKUI KOHTPOJIb, PAIUALIMOHHBIN JO3UMETPUUECKUI KOHTPOJIb, paialliOHHBIN
KOHTPOJIb OKPYKAIOLIEN Cpeibl, paAuallMOHHBIN KOHTPOJIb 32 HEPACIIPOCTPAHEHUEM
paZvOaKTUBHBIX 3arpsI3HEHUM

PaauaMOHHBINA KOHTPOJIb COCTOSTHUS 3aIUTHBIX 30H, PaJUAllMOHHBIA TEXHUYECKUI
KOHTPOJIb, PaJUAllMOHHBIN JT03UMETPUYECKUI KOHTPOJIb, PaIMAllMOHHBIA KOHTPOJIb
OKPYXKAIOILIEH Cpeabl, PaIHallOHHbIA KOHTPOJIb 32 HEPACIIPOCTPAHEHUEM
paZvOaKTUBHBIX 3arpsI3HEHUM

Uto o3HauaeT OykBa «C», CTOSIIIAst HAa MEPBOI MO3UIIMN B OYKBEHHOM 0003HAYCHUU
cpelcTBa U3MepeHus napamerpos MIN?

CIIEKTPOMETP

CUMHTUJUIALIMOHHBIN

COCTaBHOM

CKaTTEpOMETP

Urto o3nauaet OykBa «Py», cTosias Ha IepBOH MO3UIIMK B OYKBEHHOM 0003HaYE€HUHN
cpelcTBa U3MepeHus napamerpos MIN?

paguoMmeTp

perucTparop

PaIuON30TOIHBII

peomerp

Yro o3nauatot OykBbI «b/1», cTOsIIME HAa IEpPBOI M BTOPOH MO3ULUSIX B OYKBEHHOM
0003HAaYeHUH cpesICTBa u3MepeHus napamerpos MN?
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45

46

47

48
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51

52

OJIOK 1eTEeKTUPOBAHHUS

OBITOBOH JO3UMETP

0a3a JaHHBIX

OJIOYHBINA TO3UMETP

Uro o3nauvaeT OykBa «/]», crosias Ha BTOpOH MO3UIIMH B OYKBEHHOM 0003HAYEHUH
cpeicTBa u3MepeHus napamerpon MIN?

MOTJIOIIEHHAS /1032 00TyYeHHUs

MOIIHOCTb IOTJIOIICHHOM O3Bl

HKCMO3UIIMOHHAA 71032 (POTOHHOTO U3ITY4IEHUS

MOIIHOCTb SKCIO3UIIMOHHOM /103l (JOTOHHOTO U3ITy4EHHUSI

Uro o3nauvaeT OykBa «P», crosmias Ha BTOPO# MO3UIMK B OYKBEHHOM 0003HaUCHUN
CcpeicTBa u3MepeHus napamerpon MIN?

MOIHOCTb SKCIO3UIIMOHHOM /103l (POTOHHOTO U3ITYUEHUS

IOTJIOIEHHAs /1032 00JIyUYeHus

MOIIIHOCTB ITOTJIOIEHHOM 1035l

9KCHO3ULMOHHAS 1032 (POTOHHOTO U3ITyYEeHUS

Uro o3zHavaeT OykBa «M», CTOsIIAs HA BTOPO MO3UIIUU B OyKBEHHOM 0003HAYCHUHU
cpelcTBa u3Mepenus napamerpos MIN?

MOIIIHOCTB ITOTJIOIEHHOM 1035l

HOTJIOIIEHHAs /1032 00JyUYeHus

HKCTMO3UIIMOHHAS 710332 (POTOHHOTO U3ITYYECHUS

MOIIHOCTb SKCIO3UIIMOHHOM /103l (JOTOHHOTO U3ITyYEHHUS

Uro takoe 3(h(HheKTUBHOCTH perucrpanuu nerekropom UN?:

OTHOILIEHHE YHEPTUH, IIOTJIOLIEHHONW B YyBCTBUTEIILHOM 00bEME, K SHEPTUU
U3JTy4EeHMs], IPOXOSIIEH Yepes3 3TOT 00beM

OTHOILICHHE YHEPTUH, IPOXOAIIEH uepe3 YyBCTBUTEIbHBIH 00bEM, K SHEPIUU
U3IIy4YECHMs], TOTJIOUICHHON B HEM

OTHOILIEHHE YHEPTUH, MIOMIONICHHOW MacCOM BEIIECTBA JaTYMKA, K SHEPTUH U3JIy4YCHHUS,
IPUXOJALIEHCS HA 3Ty MacCy

OTHOILIEHHE YHEPTUH, PUXOIAIIEHCS HA MAaCCy BEIIECTBA JaTYMKA, K SHEPTUH
U3JIy4EHHUs], ITOTIIOILEHHON MacCOu

Kaxue pernonst P® okazanvck B HanOOJIbIIEH CTENEHH 3apPasKeHbI PaTHOHYKIIUIAMU
nociue aBapuu Ha HADC?

bpsuckas, Opnosckast, Kamyxckas, Tynbckast

bpsuckas, Kypckas, Kanyxckas, Tynbckas

bpsuckas, Opnosckast, benropoackas, Tynbckast

bpsuckas, Kypckas, benropoackas, Tynbckas

HasoBuTe OCHOBHOW TOKYyMEHT, HOPMUPYIOLINI ITOKA3aTEIN PAIUAUTOHHOTO
BO3/I€HCTBUA Ha Jrosiel B PO?

HPB-99/2009

HPB-66/2009

HPB-88/2009

HPB-2009

CKOJIbKO KaTeropuil aBapuitHbIX CUTYallUui Ha paJualliOHHO OMACHBIX 00BEKTax
cymiectByeT B mkaie MAI'ATO?

7

3

5

9

Yrto Takoe TOpoH?

panon-220

pajoH-222

Topuii-227
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TOpUii-222

Pacrionoxure 30HbI paAMOaKTUBHOTO 3apAKEHUS B MMOPSAKE BO3pACTaHUS OMMaCHOCTH?
M, A,b,B, T

,b,B, T’
,B, b, A,
,I,B,b,
Kakoii ypoBeHb paauanuu (GUKCUPYETCsl Ha TPAHULIE 30HBI OTUYKJICHHS U 30HBI
OTPaHUYECHHOI'0 HAXOKIAEHUs?

20 MP/u

10 mP/u

50 MP/u

5 MP/u

B kakoMm pexxume pabotsl ADC HanMeHee BEpOsiTHA aBapusi Ha peakTope?
YCTaHOBHUBUIMICS pEKUM

IIyCK

OCTaHOBKa

BEPOSITHOCTb aBAPUU OJIMHAKOBA BO BCEX PEKMMAX

Kakoit merop peructpaunu MU ucnons3yercs B cueruuke ['eitrepa?
VMOHU3aI[MOHHBII

JIOMHHECLIEHTHBII

CUMHTUUIALIAOHHBIN

KaJIOPUMETPUUYECKUI

Haubonee pacrpoctpaneHHBIM MeTOI0M peructparuu MU spisercs:
MOHU3aLMOHHBIA METOL

JIIOMUHECIICHTHBIA METOI

(hOTOOMYINBCUOHHBIN METOJ

KAJIOPUMETPUUYECKUI METO]T

Ha yem ocHOBaH CIMHTHWIUIALMOHHBIN MeTo1 peructparyu MN?

Ha U3MEPEHUU CBETOCYMMBI WM UHTEHCUBHOCTH CBETOBBIX BCIIBILIEK, BOSHUKAOIINX
IO/ IEMCTBUEM M3IIYYEHHsI B CHUHTWIIATOPE IIPU IIEPEX0/I€ aTOMOB M3
BO30YKJIEHHOT'O COCTOSIHUSI B OCHOBHOE

Ha (OTOXMMHUYECKOM JeTekTupoBannu NN

Ha U3MEPEHUH IEKTPUUECKHX 3apsA0B, OCBOOOXK/IEHHBIX B BEIIECTBE MIPU
BO3JICHCTBUN U3JTy4EHHUS

Ha U3MEHEHHUH NIPOBOAMMOCTH IOJYIIPOBOAHMKA, HaxXozs1erocs B nojae MU

Ha yem ocHOBaH MOHM3aLMOHHBIN MeToa peructpanuu MN?

Ha U3MEPEHUH JIEKTPUUECKHX 3apsA0B, OCBOOOXK/IEHHBIX B BEIIECTBE MPU
BO3JICHCTBUN U3IIy4EHHUS

Ha U3MEPEHUU CBETOCYMMBI WM UHTEHCUBHOCTH CBETOBBIX BCIIBILIEK, BOZHUKAOIINX
IO/ IEMCTBUEM M3IIYYEHHsI B CHUHTWLIATOPE IIPU IIEPEX0/I€ aTOMOB M3
BO30Y)KJICHHOT'O COCTOSIHUSI B OCHOBHOE

Ha (pOTOXMMHUYECKOM JeTekTupoBannu NN

Ha U3MEHEHHUH NIPOBOJAMMOCTH IOJYIIPOBOAHMKA, Haxozs1erocs B nojue MU
VYkaxute nepruoa rnoxypacnana paaoHa’?

3.8 cyr

24

5.6 cyr

120 cyr

Yro mpencrasisier coboi 3amuta or UN?

mo0yI0 cpefy, pacnojiaraeMyro Mex 1y uctouHukom MU u 30H0# pasmenienus
nepcoHaa uim 00opynoBaHus s ocnabneHus norokos NN

T00YI0 TBEPIYIO Cpey, pacroiaraeMyro Mexay ucrounnkom MU u 3oH0#
pasMeleHus IepcoHalla Ui 000py10BaHus s ociabiaenus norokos M

>

z’_J
> ZZ




22

62

63

64

65

66

67

68

69

70

T00YI0 Cpey, pacmoliaraeMyro Mexxy uctounrukom MU u paboTaronmmu JTr0AbMH JUIS
ocnabnenus notokos MU

T00YI0 TBEPIIYIO Cpefy, pacnoiiaraeMyr Mexxay uctounnkom MU u u paboTarormmmu
JIFOABMU U1 ociabienus morokos N

Bunrsl 3amute ot MU

CIUIOIIHAsA, pa3/ielbHasA, YaCTUYHAs, TeHEeBas

CIUIOLIHAS, TIPEPHIBUCTAS, YaCTUYHAS

CIUIOIIHAsA, HeCTIIOMIHAs (IEpBUYHAS U BTOPUYHAS)

CIUIOLIHAS, pa3zeibHast, TO3JIEMEHTHAs

Kakum matepuamom Hanbosaee 3pGeKTUBHO 3aMeIIIAIOTCS OBICTPhIE HEHTPOHBI?
napapuH

ATIOMUHUN

CTalb

OeToH

Kakum marepuanom Hanbosnee 3hHeKTHBHO 3aMeIISIOTCS OBICTPBIE HEUTPOHBI?
BOJIA

CBUHEII

CTaJb

OeToH

Kakoit maTepuai B 6oJbIeil CTeNeHU MOIXOAUT AJIsl TOTJIOIICHHS OBICTPBIX
HEHUTpOHOB?

OopHas cTajb

CBUHEII

ayrys

ATIOMUHUN

Kakum marepuanom Hanbosee 3 GpeKTUBHO OCinadseTcss raMMa-u3inydeHue?
CBUHEI[

BOJIA

JIEPEBO

ATFOMUHUH

B kakux cimydasx ans 3ammtsl ot MU ucnons3yercs Boabhpam?

B FOpPSYUX 30HAX B KAYECTBE aIbTEPHATUBBI CBUHILY

BO BTOPOM KOHTYpE 3aIUThl B KAYECTBE AJIbTEPHATUBBI CTAIH

MIPU TTOHMKEHHBIX TeMITepaTypax BMECTO BOJISTHOM 3alllUThI

MIPU HAJIMYUU KOPPO3UOHHOW CPe/Ibl BMECTO CTAIU

B xakux cinywasx nms 3aumutel oT MU ucnons3yercst cBunen?

pu HeOOXOJMMOCTH YMEHBIIICHUS Pa3MEPOB M MACCHI 3aIIUThI

MIPU TIOBBIIIEHHBIX TEMIIEPATYPaX U HU3KOM BIAXKHOCTH

MIPU MOBBILIEHHBIX TEMIEPATYPAX U MOBBIILIEHHOMN BIaKHOCTH

MIPU HEOOXOIUMOCTH YCHUJICHUS! KOHCTPYKIIMOHHBIX CBOMCTB

K xomnextuBabiM MeToaam 3amuthl oT UMW oTHOCHUTCS:

JIe3aKTUBAIUs, CTAIMOHAPHBIC 3AIIIUTHHIC IKPAHBI

JI€3aKTUBAIUs, PECTTUPATOPHI

KOCTIOMBI-CaMOCIIacaTelu, PeCIUPaTOPhI

KOCTIOMBI-CaMOCIIacaTelNu, CTAllMOHAPHBIE 3AIIUTHBIE SKPaHbI

Yrto Takoe KpaTHOCTh ocadieHus?

OTHOILIEHUE MOIIHOCTH J03bI NIEPE/] 3alIUTHBIM SKPAHOM K MOILHOCTH JI03bI 32
9KpaHOM

OTHOILIEHHE MOIIHOCTH JI03bl 32 3aIIUTHBIM 3KPAHOM K MOILIHOCTHU JI03bI IEepe
JKpaHOM

OTHOILIEHHE MOIIHOCTH J03bI 32 3alIUTHBIM 3KPAaHOM K MOIIHOCTH JI03bI HA OTKPBITOU
MECTHOCTH

OTHOIICHHE MOIIIHOCTH J03bI Ha paccTOSIHUK H K 3TOMY paccTOsHUIO
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Kakum 06pazom MokeT OBITh yiTydIllleHa CIIOCOOHOCTh OETOHA MOTJIOMATh HEUTPOHBI?
BBEJICHUEM COCAMHEHHM Oopa

YBEIIMYCHUEM BS3KOCTU OCTOHHOU CMECH

BBEJICHHEM COEIMHEHHI CBUHIIA

YMEHBILIEHUEM BSI3KOCTH OETOHHOHN cMecu

Ha kakue 30HbI pa3fenstorcs 37a0us u coopyxenuss ADC?

30HA CTPOTOro peKMMa, 30Ha CBOOOHOTO pexuma

30HA YCUJICHHOM 3alllMThl, 30Ha OOBIYHOM 3aIIUThI

30Ha OTPAHUYEHHOTO JI0CTYIIa, 30Ha CBOOOAHOTO JOCTYIa

30HA YCUJICHHBIX CAaHUTapHBIX TPEOOBaHMIA, 30HA CTAHIAPTHBIX CAHUTAPHBIX
TpeOOBaHMIA

Ha kakue 30HbI pa3aensercsa npomiuiomaaka A9C?

qrcTas 30Ha, 30Ha BO3MOXHOTO 3arps3HCHHUS

30HA YCHJICHHOM 3aIllMThl, 30Ha OOBIYHOM 3aIIUThI

30Ha TIOBBIIIICHHOTO 3arpsi3HEHM S, 30Ha OOBIYHOTO 3arPsS3HCHUS

30HA YCUJICHHBIX CAaHUTApHBIX TPEOOBaHMIA, 30HA CTAHIAPTHBIX CAHUTAPHBIX
TpeOOBaHMIA

MoIIHOCTD SKCIIO3UIIMOHHOM JJ03BI IPU pacyeTe 3alUThl OT FaMMa-U3Ty4deHHUs B
OTCYTCTBHE 3alTUTHBIX SKPAHOB MPHHUMACTCSI:

IPSIMO TPONOPIMOHANBHON aKTUBHOCTH PAJAMOHYKIIMA B UCTOYHUKE U 0OpaTHO
MIPONIOPITHOHATBHOM KBaJAPaTy PACCTOSIHHSI OT HCTOYHHKA JI0 00JTydaeMoro o0beKTa
PSIMO TPOHOPIMOHANBHOM KBaJApaTy PACCTOSHUS OT UCTOUHUKA 0 001y4aeMOro
00BEKTa ¥ 0OPATHO MIPOMOPITMOHATBHON AaKTHBHOCTH PAJMOHYKIIAA B UICTOYHUKE
IPSIMO TPOHOPIIMOHANBHOM KBaAPaTy PACCTOSHUS OT UCTOUHUKA 0 001y4aeMOro
00BEKTa ¥ aKTUBHOCTH PAJIMOHYKITU/IA B UCTOYHHUKE

00paTHO MPONOPIMOHAIBHOM KBaApaTy PaCCTOSHUS OT HCTOYHUKA 0 007Ty4aeMoro
00BEKTa M aKTUBHOCTH PAIMOHYKITU/IA B UCTOYHHKE

CpenctBa unauBuayaitbHou 3ammthl (CU3) mo Ha3HaueHUIo MOAPa3IETSIOTCS Ha IBE
TPYTIIbL:

OCHOBHBIC U JIONIOJTHUTEIHLHBIC

oOmiero Ha3HaueHus U cnenuansasie CU3

CIIETIOICKIA U TTPEIOXPAHUTEIIBHBIE IPUCTIOCOOTICHHUS

OCHOBHBIE U BCIIOMOTATENbHbIE

[Tpenensl a3ppexTuBHOM 10361, ycTaHoBIeHHbIe HPB-99 11 Hacenenus, cocTaBisioT:
1 m3B/ron B cpenHeM 3a Mo0bIe MOcIeA0BaTeNbHbIE 5 NIeT, HO He Oomee 5 M3B B rojl
0.5 m3B/rox B cpemHeM 3a JF0OBIC TTOCIIEI0OBATEIIbHEIC 5 JIeT, HO He Oolee 2.5 M3B B roj
5 M3B/T0oJ1 B cpeiHEM 3a JTI00bIE OoceoBaTebHbIe S jeT, Ho He Oosee 50 M3B B ron
20 m3B/roj1 B cpemHeM 3a JH00BIE TIOCTIeIoBaTeNIbHBIC 5 JIeT, HO He Oosee 50 M3B B roA
[Tpenens >gpexTuBHOM 10361, ycTaHoBIeHHBIe HPB-99 nns nepconana (rpymnmna A),
COCTaBJISIIOT:

20 M3B/ron B cpeiHeM 3a Jr00bIe MmocieIoBaTeNIbHbIe S JIeT, HO He Oonee 50 M3B B rof
1 M3B/ron B cpeHeM 3a JIF00bIe TTOCIeI0BaTeNIbHEIE 5 J1eT, HO He 6osee 5 M3B B IO
0.5 M3B/rox B cpeiHeM 3a JTr00ble mociae0BaTeNIbHbIE S JIeT, HO He Ooinee 2.5 M3B B rox
5 M3B/roz B cpe/THEM 3a JIF0ObIE IociieIoBaTelbHbIe 5 sieT, Ho He Oosiee 50 M3B B roj
Kakoif n3 00beKTOB Kak YKpbITHE UMeeT HauOOoIbIINi K03 UIMEHT ocabaeHus?
OJTHODTAXKHBIN KWJION KaMEHHBIN TOM

ABTOMOOWITH

MIPOU3BOJICTBEHHOE TPEXATAKHOE 3/IaHUE

MACCAKUPCKUI BaroH

Kakoit 3 00BbeKTOB KaK YKpbITHE UMEET HAaUMEHbIINH K03 duiueHT ociadieHus?
JKUJION IEPEBAHHBIN J10M

MIPOU3BOJICTBEHHOE TPEXATAKHOE 3TaHHE

OJJTHOATAXKHBIN KUJI0M KAMEHHBIN IOM
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80

MaCCAXUPCKUN BaroH

Kakwne xateropun o0rydaeMbIX JIUIl pACCMATPUBAIOTCS IPH HOPMHUPOBAHUH
TEXHOTEHHOTO O0IydYeHUs1?

nepcona (2 rpyIisl) U BCE HACCIICHHE

nepcoHal (3 IpyIIbl) 1 BCe HAaCEICHHE

nepcona (2 rpymisl) U Bce HaceleHue (3 IPyIIb)

[EPCOHAI U BCe HaceaeHue (2 rpyImbl)

5. KouTpoibHbIe 1 IpaKTHYECKUE 3a1auu / 3aanus 1o auciumuinie (Tabmmuia 20)

Ta6nuna 20 — [TpuMepHbIi TIepeueHb KOHTPOJIbHBIX U MPAKTHUYSCKHUX 3a/1a4 / 3a1aHui

Ne i/t

[TpuMepHbIii TIepedeHb KOHTPOIBHBIX U MPAKTUUECKUX 3a/1a4 / 3a1aHuii

1

1. JloGwIua ypana

2. KocMoC Kak UCTOYHUK HOHU3UPYIOIINX H3ITydeHHHA
3. Pajon

4. SInepHble OTXO/IbI

5. SlnepHoe opyxue

1. AToMHBIE 31EKTPOCTAHIIUN

2. PanmoyrinepoHbIil MEeTO/] aHaIn3a
3. JlyueBas tepanus

4. PeHTreHOIMarHOCTHKA

5. Pagnron3oronHbie MbUICMCPhbI

PemuTe 3agaun:

1. OnpenenuTh 103y raMMa-u3Ny4eHHs, MOIyYESHHYIO IEPCOHAIIOM 3a /-4aCOBYIO CMEHY,
ecnu B TedueHue 6 yacoB 50 MUHYT peructpupoBaiach MOIIHOCTH 103bI 0,5 MkP/c, a B
TedeHue ocraBmmxcs 10 MuHyT — MomHOCTH 10361 70 MP/4.

2. Onpenenuts ipoder anb(ha-gacTuIl ¢ FHepruei 5 MeB B amfoMuHNH, €CITi UX TTPOOeT B
BO3/[yX€ COCTaBIsET 3,5 CM.

3. MOIHOCTh 9KCIO3UITMOHHOM JT03bI 0€3 3alUThI Ha paboueM mMecTe paBHA Pusy = 280

o 137
MP/4. HaliTi TONIIMHY 3a1IATHI U3 KeJe3a, €CITU UCTOYHUKOM SIBIISIETCS 55CS (Ey=

0,661 M»B), npo10oKUTENbHOCTD IPEeObIBaHNUS Ha paboyeM MecTe COCTaBiseT 36 u/Hes.

4. Onpenenuthb Oe3omacHoe paccrosiaue R npu 36-uacoBoii paboueii Heele, Ha KOTOPOM

MO3KHO paboTaTh ¢ MOJOHUEBO-0EPHIUTMEBHIM HCTOUHUKOM, HCITYCKAIOIIHM 2*10’
HEUTPOHOB B CeKyHAY C sHeprueit 5,3 MsB; ramma-uznydyenrem npeHeOpeub.

5. CkomnbKo pa3 Hy»KHO cenath ¢urooporpadudeckoe o0cie0BaHue, 9YTOOI MOTyIeHHAs
71032 TIPEBBICHIIA 103y, TIOTY9aeMYI0 YeJIOBEKOM 3a TOJI TPOKUBAHUS Ha TEPPUTOPHU C
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panuarmonHbM Gorom 80 MkP/4 (McmoNIb30BaTh JaHHBIC U3 OJIAHKOB 00CIIEIOBAHUS)

4 1. UepHoObuIBCKAS aBapHs

2. ABapuu Ha KoMOuHaTe «MasK»»
3. ABapus Ha ADC «Dykycuma-1»
4. ABapus B Hok-Pusep

5. Three Mile Island accident

10.5. Meronuueckue Marepualibl, ONPEASNAIONINE MPOIeIypbl OLCHUBAHUS 3HAHUM, YMEHU,
HaBBIKOB W /[ WIM ONbITA [JEATEIbHOCTH, XapaKTEPU3YIOIIUX I3Tambl  (OPMHUPOBAHHMS
KoMneTeHuud, coaepxkarcss B IlomoxeHusix «O TekylleM KOHTPOJE YCHEBAEMOCTU U
MPOMEXKYTOUHOU arrecTanuu cryaeHToB ['YAII, oOyuaromuxcss mo mporpaMmaM BBICIIETO
obpazoBanus» u «O MOIYJIbHO- PEUTUHTOBOM CHCTEME OIICHKH KadecTBa Y4eOHOW padOThI
cTyneHToB B ['Y Ally.

11. MeToauyeckue yKa3aHusi 1JIs1 00y4AIOIIMXCHA MO OCBOEHUIO JUCIHIINHBI

I_[eJ'ILIO npernogaBanusad AUCHUIIIMHBL ABJISACTCSA (I)OpMI/IpOBaHI/IC Y CTYACHTOB 3HaHI/II>'I,
YMGHI/Iﬁ N HAaBBIKOB, IIO3BOJIAIOIIMX OLCHUBATH BOS,Z[GfICTBPIC HOHU3UPYIOIIUX I/ISJ'Iy‘leHI/Iﬁ Ha
JKHUBBIC OpPraHHu3Mbl, OPIraHHU30BLIBATL W BBIIIOJHATDH pa,Z[I/IaI_II/IOHHIJﬁ KOHTPOJIb, BBI6I/IpaTb n
PCAIM30BBIBATL MCEPHI 3allIUTHI HACCJICHUA OT HOHU3UPYROIIUX I/IBJ'Iy‘IeHI/II\/’I.

MeTtoauueckne ykazaHus AJ1s1 00y4arolUXcs M0 OCBOCHHIO JIEKIIMOHHOI0 MaTepuaJia
OcHOBHOE Ha3HAa4YeHHE JIEKIMOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
rI1yOOKOe U SICHOE U3JI0’KeHue yueOHoro Marepuana. Ha3zHaueHue COBpeMEHHOH JIEKLIMU B paMKax
JUCUMIUIMHBL HE B TOM, 4YTOObl MOJYYMTh BCIO HH(pOpMAIMIO MO TEeMe, a B OCBOCHHUH
(GbyHIaMEeHTaJIbHBIX MPOOJIEM AUCHMILIMHBL, METOJOB HAy4YHOTO MO3HAHMS, HOBEHIINX TOCTHXKEHUI
Hay4YHOI MbIciu. B yueGHOM mpoliecce JeKIHsl BHIIOIHIET METOA0JIOTHYECKYI0, OPraHU3allMOHHYIO U
uH(pOpMalMOHHYIO0 (pyHKIMU. JIeKnus pacKpbIBaeT MOHATUHHBIM anmapar KOHKPETHOM o0sacTu
3HaHUs, €€ MpoOJIeMBbl, JaeT LeNbHOE IMPEICTaBICHHE O AUCLUIUIMHE, MOKAa3bIBAET B3aUMOCBA3b C
JPYTUMHU JUCIUIUIMHAMMU.
[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaromyUMCs JIEKIIMOHHOTO MaTepraa;
— TIOJlyY€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpEeENAeTCs HEIEBON YCTAHOBKOM K KaXKJ10M KOHKPETHOM TEME;
— TIOJIy4eHHE OINbITa TBOPUYECKOH pabOThl COBMECTHO C MPEIOIaBaTeNeM;
— pasBuTHe  NPOPECCHOHATBHO—ICNOBBIX  KadecTB, JIOOBM K  MOpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.
— TIOSIBJIGHWE HEOOXOIMMOTO HHTEpECca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI,
— TOJlyYyeHHE 3HAHWUN O COBPEMEHHOM YPOBHE Pa3BUTHsI HAyKH U TEXHHUKHU U O MMPOTHO3E
UX pa3BUTHUS Ha OJMKaNIINe TO/Ibl;
— HayuyuTCsl METOJMYECKH o0pabaTeiBaTh Marepuan (BBIACIATh TJIaBHbIE MBICIH U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPAThH UX B Pa3IMUHBIX (POPMYJIHNPOBKAX);
— TOJy4yeHHE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TOHSATHUH.
JlekuMoHHBI ~ MaTepuans  MOXET  CONPOBOXKIATBCA  JEMOHCTpAlMEH  CclaiioB U
HCIIOJIb30BaHUEM Pa3JaTOYHOI0 MaTepHasa Mpyu MPOBEACHUH KOPOTKUX JUCKYCCHII 00 0COOEHHOCTAX
IPUMEHEHHUS OT/IEIbHBIX TEMATHK 110 IUCLUIUIMHE.
CrpyKTypa npeocTaBIeHNs JEKIIMOHHOTO MaTeprana
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1. TlocnenoBarenbHOCTh PACCMOTPEHUS MaTEpUaa B TEYEHUE CEMECTPA:

— Tema 1l.1. fIBnenue paauoOaKTUBHOCTH.  B3amMoneicTBue MOHU3UPYIOIINX
W3JIyYEHUN C BELIECTBOM;
— Tewma 2.1. Jlo3umeTpuueckue BEJIMYHHBL. bronorngeckoe NENCTBUE
HOHU3UPYIOIIMX U3IIy4CHUN;
— Tewma 2.2. Paquaumonnsiii  ¢oH. VICTOYHMKM HWOHU3UPYIOIIUX HW3IYYeHUH B
TexHoc(epe. 3amuTa OT HOHU3UPYIOIIUX U3TY4EHHH;
— Tema 3.1. PaguanuonHsiit KOHTPOIb. [IprbGophI paguaimoOHHOTO KOHTPOJIS;
— Tema 3.2. HekoTopble OpraHu3airoHHbIE BOIIPOCH 00ECIICYCHHS PaIualliOHHON
6e3omnacHocTu. Pajnanonnbie aBapuu U KaTacTpOQBbl.
2. CTpyKTypa JIeKINH:
— PaccMmoTtpenue niaHa JIeKIuu;
— VYcTHOE WM3JIOKEHME ~ Marepuana  JIEKLIUHU, COINPOBOXKIAEMOE  JIEMOHCTpalMen
MPE3EHTAMOHHBIX MaTEPUAIIOB;
— Jluckyccus ¢ ydacTheM IpernojaBareis U CTYJEHTOB M0 KIOYEBBIM BOIIPOCAM IO TEME
JIEKIIH;
— IloaBeneHune UTOrOB JEKUMU U MPEACTABICHUE PEKOMEHJAUUN ISl CAMOCTOATEIBLHOTO
U3YYEHUsl MaTepuaa.

Mertoanuyeckue YyKa3aHusi Ui O0y4alOIIMXCSl IO MPOXOXKICHHI0 NPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (OpPM OpraHu3aluu y4eOHOro
mpoliecca, 3aKJIIYaroNIeics B BBIMOJHEHUN OOYYaIOIIMMUCS IOJ] PYKOBOACTBOM IPENOaaBaTeIst
KOMIUIEKCa Y4Ye€OHBIX 3aJaHMi C IEeNbl0 YCBOGHUS HAyYHO-TEOPETUUYECKHMX OCHOB Yy4eOHOM
JUCHUITIINHBI, an06peTeHI/m YMGHI/Iﬁ 1 HAaBBIKOB, OIIbITAa TBOpHGCKOfI HCATCIIBHOCTHU.

[lenpr0 MPAaKTHUYECKOTO 3aHATHUS U1l OOYYalOLIErocsl SBJISETCS MPUBHUTHE OOYyYaroIieMcs
YMEHUI U HAaBBIKOB ITPAKTHUYECKON EATEIbHOCTH 110 U3y4aeMOU THCIUILINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOGHUHU 00yYaronIeMcsl MPAKTUYECKUX 3aHATHI:

— 3aKpervieHue, yriayOjeHue, pacliupeHue | JeTalu3aluus 3HaHUN TpU  PEIICHUH
KOHKPETHBIX 3a]1ay4;

— Pa3BUTUC ITO3HABATCIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIIbHOCTH MBIIIJICHUS, TBOp‘ICCKOI\/JI
AKTUBHOCTH,

— OBJIaACHHUC HOBBIMU MCETOJAMH W MCETOAUKAMU U3YUYCHUA KOHerTHOﬁ y‘Ie6HOﬁ
JUCIIMITIIMHBI,

— BBIPpAOOTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TONYUYEHHBIX 3HAHUNA IS
BBITIOJTHEHHS 3aJJaHHI;

— ofecrieueHue paMOHAIBLHOTO COYETaHHWS KOJUIEKTMBHOW M WHAMBHUAYaJIbHON (Qopm
o0yueHusl.

DyHKINU MPAKTUYECKUX 3aHATUH:
— II03HaBaTeJIbHAL;

— Ppa3sBHUBaroLIas;

—  BOCIIMTaTEJbHAs.

IIo XapaKTCPy BbINMOJIHACMBIX 06y‘{aIOH_[I/IMC$I 3aJlaHuil 110 MMPAKTUYCCKUM 3aHATUAM
noapa3aciIsArOTCA Ha:

— O3HAKOMUTCJIbHBIC, TPOBOAUMBIC C HCJIBIO 3aKPCIUVICHUA W KOHKPCTU3AlIUU HU3YUCHHOTO
TECOPCTUUCCKOTO MaTCpualia,
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— aHaJIWTUYECKHE, CTaBSIIUE CBOCH IENBI0 TOJyYeHHE HOBOW HH(MOpMAIMK HAa OCHOBE
(dbopMaT30BaHHBIX METOJIOB;

— TBOPYCCKUC, CBA3AHHBIC C IOJTYYCHUCM HOBOM I/IH(bOpMaLII/II/I NyTéM CaMOCTOATCIIBHO
BBI6paHHBIX IMOAXOJ0B K PCIICHUIO 3a1a4.

@opMBI  OpraHu3alMM IPAKTUYECKUX 3aHATHUM ONPEACISAIOTCS B COOTBETCTBUU  CO
crneuu(uyeckUMU OCOOCHHOCTSIMM y4eOHOW AMCHUIUIMHBI M HelsiMu oOydeHus. OHH  MOryT
IIPOBOJIUTHCA:

— B MHTEPAaKTUBHOM (opme (pelieHrne CUTYallMOHHBIX 3a/1ad, 3aHATUS [0 MOJEIMPOBAHUIO
pEAIbHBIX YCIIOBUH, I€J0BBIE UIPBI, HTPOBOE NPOCKTUPOBAHNE, UMUTALIMOHHBIC 3aHATUS, BBIC3IHbBIC
3aHATUS B OpraHM3auuu (IPEANpUsTHs), eNoBas ydeOHas Urpa, posieBas Urpa, IMCHXOJOTHYECKHI
TPEHHHT, KeiC, MO3rOBOM IITYPM, FPYIIIOBBIC IUCKYCCUH);

— B HE HUHTEPAKTHBHON (opme (BBINOJHEHHE YNPaKHEHHWH, pELICHHE THIIOBBIX 3a/ad,
pelleHre CUTYallMOHHbIX 3a]a4 U JIpyroe).

Meroanka TpOBEICHUs MPAKTHYECKOTO 3aHATUS MOXKET OBITh Pa3IMUHOM, NMPU ITOM BAKHO
JNOCTHKEHHUE OOIIeH eI JUCIUILINHEL.

TpeGoBaHus K NPOBEIEHUIO MPAKTHYECKUX 3aHATHI

st IpoXOoXKASHUs Kypca IPaKTUYECKUX 3aHATUN CTYJEHT JIOJKEH:

- 3HAKOMUTHCA C IUIAHOM MPOBEJICHUS KaXK0TO 3aHATHUA,

- epell KaXAbIM 3aHATUEM HW3y4daTh TEOPETHUECKHI MaTepuaj, HEOOXOIUMBIN s
BBITIOJIHEHUS TPEIYyCMOTPEHHBIX IJIAaHOM 3aJaHUl, aHAJIU3UPOBaTh HCCIEAyeMble MPOOIEMBbI U
TOTOBUTbH BOIPOCHI 10 TEME 3aHATUSA,

- B YCTAaHOBJICHHBIC CpPOKH BBINOJHATh WHIAMBHAYAJIbHbIE IPAKTHYECKUE 3aJaHUs U
Y4acCTBOBATh B JUCKYCCHSIX M KOJUIEKTUBHOM PELICHUH ITOCTABJICHHBIX 3a/1a4,

- CJIEI0BATh X0y YIPABIISIEMOMN JUCKYCCUM U YKA3aHUSM IIPEIo1aBaTesl.

[IpakTyeckue 3aHATHS TIPOBOASITCS B COOTBETCTBUU C MTPUBEICHHBIM HHUXKE IUIAHOM.

[Mpaktuueckoe 3anstre Nel. 3ammra OT HOHU3UPYIOIIUX H3JIyUeHHH (BBITOJTHEHHE
pacyeTHbIX 3aJaHHI)

1. PaccmMoTpenre METOAMK BBHITIOJHEHUS PACUETHBIX 3aJaHUM M KOJIJICKTUBHOE pEIICHUE
TUIOBBIX 33/a4 C Y4aCTUEM IIPEIOAABATEII.

2. CaMOCTOSITENIbHOE BHITIOTHEHHUE CTYJACHTAMU PACUETHBIX 3a/IaHU.

[MpakTryeckoe 3ausTre Ne2. PagnannoHnHbie aBapuu U KatacTpodbl (CeMUHap)

1. IlpencraBieHne NOKIAa0B, MOCBALIEHHBIX KPYMHEHIIMM M HauOoyiee M3BECTHHIM aBapusM Ha
paIuanroHHO-0oMacHbIX oObekTax. Juckyccus. Hanpasnenus paGotel: «HepHOOBLIbCKAS aBapHs»,
«ABapun Ha koMOuHate “Mask”», «ABapus Ha ADC “Dykycuma-1"», «ABapus B Yok- Pusepy,
«Three Mile Island accident».

MeTtoanyeckne ykazaHusi AJ1s1 00y4arOLUXCH 10 MPOXO0KACHHIO JIa00PaTOPHBIX padoT

B xone BbImonmHeHHs 1a00paTOpHBIX pabOT OOydaroMMCs JOJKEH YriyOUTbh M 3aKpEruTh
3HaHUW, NPaKTHYCCKHUE HABBIKH, OBJIAICTH COBpeMeHHOﬁ MeTOHHKOﬁ A TEXHUKOH OKCIICPUMCHTA B
COOTBETCTBUH C KBaJIM(UKAITMOHHON XapaKTepUCTUKOI oOydaromierocs. BeimonHenue nabopaTopHbIx
paboT COCTOUT M3 IKCHEPHUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-aHAJIUTHUYECKON uvacTed u
KOHTPOJIbHBIX MEPOIIPUATHII.

Boinmonnenue s1abopaTopHBIX pabOT OO0y4aromMMcsl SIBJISIETCS HEOTHEMJIEMOM  YacThIO
U3y4eHHs] JUCLUUIUIMHBIL, OIpenenseMold y4eOHbIM IUJIAHOM, W OTHOCUTCS K CpEICTBaM,
00ecreunBaroIUM peIIeHUE CIeTyIOIUX OCHOBHBIX 33/a4 y 00y4aromerocs:

- HpI/IO6peTCHI/IC HAaBBIKOB HCCJICJOBAaHUSA TIPOLICCCOB, SIBJICHUN U O6’beKTOB, HN3Yy4acMbIX B
paMKax JaHHOM JUCLUUILINHBL,
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—  3aKpeIUICHUE, Pa3BUTHE U JICTATN3AIUS TEOPETHUSCKIX 3HAHHM, TIOTYYCHHBIX Ha JICKIINSX;
— ToJIyueHHe HOBOM MH(OpMAINH 110 N3Y4aeMOH TUCIUIINHE;
— TpuoOpeTeHHe HABBIKOB CaMOCTOSTEIBHONW pabOTHI ¢ JIAOOPATOPHBIM 00OPYIOBaHHEM U
npuOopamu.

3ananue U TpeOOBaHMS K NPOBEAECHNUIO JIA00OPATOPHBIX padoT

JlaGopatopHast pabora mno aucuuiuinHe «Jlo3umerpusi M paaualMoHHAs OE30MACHOCTHY
JUIUTENBHOCTBIO 4 ayAUTOPHBIX Yaca BBIMOJHSETCA rpynnaMu (Opurajgamu) CTyJEHTOB B COCTaBe 3
YeloBeK. 3aJaHue Ha JlabopaTopHyro paboTy BBIJAETCsl IPENojaBaTelieM I0ocie IPOBEPKU
MIEPBUYHON TEOPETUUECKON MOJArOTOBKM B (popme ycTHoro ormpoca. [lepBuuHas TeopeTHueckas
MOJIrOTOBKA K BBIMOJHEHUIO PAaOOTHI OCYLIECTBISIETCS IMyTEM O3HAKOMIIEHHS C TEOPETUYECKUM
MUHHUMYMOM M HWHCTPYKIHMSAMH IO SKCIUTyaTalud NpUOOpoB (B (opMmMe TOMAIIHEro 3aJaHws).
[TonroroBka 3aBepmiaeTcss B JIaDOPATOPHHM PACCMOTPEHHEM CTYICHTaMHU TIOJ] PYKOBOJCTBOM
npenojaBareiss NPAKTHYECKUX AacleKTOB paboThl ¢ mpubopamMu ¥ CHEIHMAIM3UPOBAHHBIM
porpaMMHbBIM oOecrieueHueM. Jlanee BBIMONHSIOTCS HEOOXOIUMBIE MPEIBAPUTEIbHBIE PACUETHI.
JlaGopatopHast paboTa BKiIOuaeT B cebOs 3Tam mojenupoBanus. [Ipouemaypsl JaHHOrO JTamna
OCYILIECTBJISIOTCS B J1a00OpaTOpuu C MOMOIIBIO CHENUATHU3UPOBAHHBIX MPOrPAMM, YCTAHOBIIEHHBIX
Ha ydeOubie IIK. IloneBbie paGOThl BBHIMOMHSIOTCS Ha yKa3aHHOW MpenojaBaTelieM TepPUTOpUU
(WM B yKa3aHHOM IMOMEIEHUH) U BKJIIOYAIOT BHIMIOJHEHUE M3MEPEHUI C MOMOIIBIO MOPTATUBHBIX
npubopoB. Kaxaplii crymeHT U3 Opuraasl JODKEH TMOMYYHTh TPAKTHYECKHE HABBIKH TI0
WCIIOJIb30BaHUI0 TIPUOOPOB W TMPOTOKOJIMPOBAHHMIO JAaHHBIX H3MepeHui. [lepBuuHast oOpaboTka
JAHHBIX HKCIIEPUMEHTOB U TMOJIEBBIX M3MEPEHUN OCYIIECTBISETCS B jJabopaTopuu, Oojiee TiyOoKas
00paboTKa ¥ aHAIN3 — IIPU OJATOTOBKE OTYETOB B paMKaxX BHEAYyIUTOPHOM paboThI cTyeHTOB. [Ipn
dbopMUpOBaHUU OTYETa PEKOMEHAYeTCS HCIOJIb30BaTh JOMOJHUTENbHBIE HMCTOYHHMKH. Ha
KOHTPOJILHOE MEPOIPHUATHE B BHUJE 3alIUThl OTYETOB OTBOJUTCS BpeMsl Hayale CIEIYOIIEro
3aHSTHSL.

JlaGoparopHas pabota Nel. PaanaiioHHbIN KOHTPOJIb 3€MEIbHBIX Y4aCTKOB

1. ITepBuuHast TeOpeTUYECKasi MOATOTOBKA, IMOJy4eHHE IPOTOKOJIA.

2. BeimonmHeHne paboOT MO pajMalliOHHOMY KOHTPOJIO Ha MECTHOCTH C HCIIOJNIb30BAaHHEM
nopratiBHBIX TpuOopoB (mo3umerpoB PAJIDKC PJ[1706 u wnaBuratopoB Garmin eTrex 10),
3aI0JTHEHHE NTPOTOKOJIA.

3. [IlepBuunas 00paGoTKa JaHHBIX W3MEPEHHMH U TeOCTATUCTUYECKUH aHaIU3 ¢
UCIOJIb30BaHUEM MPOrPaMMHOI0 0OecneueH s, 3alI0JJHEHNE U 3aBepKa IPOTOKOJIA.

4. TloaroroBka K CaMOCTOSITEIbHOM paboTe MO aHanmu3y MOJYYEHHBIX JaHHBIX U
o OpMIIEHUIO OTYeTA.

- CamocTosTenbHas paboTa CTyI€HTOB

5. KoHTponpHOE MeponpusiTHE.

Ctpykrypa u popma otyera 0 1a60paTOpHOii padore

Otyer o naGopaTtopHOW paboTe AOHKEH COAEpkKaTh: TUTYJIbHBIA JIMCT, OCHOBHYIO YacTh,
IIPOTOKOJI BBIIIOJHCHUA 3adaHHsd, CIHUCOK HWCTOYHHUKOB. Ha TUTYJIBHOM JIMCTC IOOJIKHBI OBITH
YKa3aHbI: HAaUMCHOBAHHUE  YUPCKICHUA, B KOTOpPOM  BBLIIIOJIHEHA pa60Ta, HAaNMCHOBAHHUEC
noJipa3AefieHus], Ha3BaHWE NUCIUILIMHBI, Ha3BaHUE TabopaTopHON pabOThl, HaMUIHSI ¥ MHHIIAATIBI
npenoaaBarensi, GamMuiInus U WHUIUANBI CTYACHTa, HOMEp €ro y4eOHOW TpYMNIbl M Jara 3alluThl
pabotel. OCHOBHAs 4YacTh JIOJKHA COJEPKATh 3a/laHHe, PacueTHO-aHAIMTHYECKUE MaTephalibl U
BBIBOJIBI 110 MPOJIeTaHHON paboTe. CNHUCOK MCTOYHUKOB JOJDKEH BKIIOYATh CCHUTKA Ha Y4YeOHBIC,
METOIUYECKUE, Hay4HbIE U3J1aHUs, NEPUOJIUKY 5 pecypcehl nH(pOpPMaIIMOHHO-
TEJIEeKOMMYHHUKAIIMOHHONW cucTeMbl VHTEpHET, KOTOPBIMU CTYIEHT IOJb30BAJICS IPU MOATOTOBKE
oTyYerTa.
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TpebdoBanus kK 0poOpMJIEHUIO 0TUYETA 0 JIA00OPATOPHOI padoTe

Otuer o nabopaTopHOU pabOTe JOIKEH COAEPKATh: TUTYIBHBIA JIUCT, OCHOBHYIO YacCTh,
CIHCOK UCTOYHUKOB.

TUTynbHBIM JAUCT OTYETa JOMKEH COOTBETCTBOBATH IA0JIOHY, NMPUBEACHHOMY B CEKTOPE
HopMmartuBHOU gokymeHTaruu ['YAIT http://guap.ru/quap/standart/titl_main.shtml

OdopmiieHre OCHOBHOM 4acTh OTYeTa JOJDKHO ObITh odopmiieHo B coorBercTBuH ¢ ['OCT

7.32-2001 (m3manus 2008r.). TpeGoBaHUs TpPUBENEHBI B CEKTOpPE HOPMATHUBHON JOKYMEHTAIHMU
'V AII http://quap.ru/guap/standart/prav_main.shtml
[Ipu ¢opMUpOBaHMM CIHCKA HCTOYHUKOB CTYAEHTaM HEOOXOAWMO pPYKOBOJCTBOBATHCS

tpedoBanmsim crangapra ['OCT 7.1-2003. [Ipumepsr odopmiieHHs CITUCKA HCTOYHUKOB MTPUBEICHBI
B CEKTOpE HOpMATUBHOM HokymeHTanuu ['Y AL

MeTtoauueckrue ykazaHHs [0 MPOXOXKIACHUIO JTAOOPATOPHBIX pabOT B BUAE AJIEKTPOHHBIX
JOKYMEHTOB ¢ Ha3BaHHeM «MeTonndyeckne yKa3aHWs K BBIIOJHEHHIO JTA0OpAaTOPHBIX pPadOT 10
Kypcy “Jlosumerpuss W paauanmoHHas Oe3omacHocTh» B ¢opmare .pdf pasmernenst Ha I1K
JokasbHOM ceT Kadenpsl NeS5 «IHHOBaTHKa M UHTEIPUPOBAHHBIE CUCTEMBI KaueCTBaY.

Metoanuyeckue ykKa3aHusi Ui 00y4YalOUIUXCS IO TPOXOKIEHUIO CAMOCTOSTEIbHOM
padoThI

B Xoxe BBIMONHEHHS] CaMOCTOSITENBHOM pPabOTHI, OOydYalOIIMICS BBIMOIHAET paboOTy MO
3a/laHuI0 U TP METOAMYECKOM PYKOBOJICTBE IIpernojaBareiisi, HO 0e3 ero HEenocpeiCTBEHHOI'O
y4acTusl.

Jliis 00yJaroImumxcs mo 3a04Hoi popme 00ydeHHsI, CAMOCTOSATEbHAs pad0Ta MOKET BKIIFOUATh
B ce0sl KOHTPOJBHYIO padoTy.

B mnpomecce BBIMONHEHUST CaMOCTOSITEIBHOH paboThl, y oOywaromerocs (opmupyercs
nenecooOpa3Hoe IUIaHUpOBaHHE paboyero BPEMEHH, KOTOpOe IMO3BOJISET UM pa3BUBATh YMEHUS U
HaBbIKM B YCBOEHUM W CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHWUN, 0OECTIeUYMBAET BHICOKUI YpOBEHb
yCIIEBa€MOCTH B MEPHUOJ O0YYEHHUs, TOMOTaeT MOJYYUTh HAaBBIKM MOBBIMIEHUS MPOPEeCcCCHOHATBHOTO
YPOBHSL.

MeTtoanyeckMMH MaTepuaiaMi, HaIpaBJSIIOIIMMHE CaMOCTOSATENIbHYIO PaboTy 00ydaromuxcs
ABIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHua 1o TUCIHIINHE;

— METOJUYECKHE YKa3aHUS IO BBINOJHEHHIO KOHTPOJBHBIX padoT (s oOydarouuxcs 1o
3204HOM (hopMe 00ydeHus).

MeTtonuyeckne yKa3aHusi 1Jsi O0yYAOIIMXCS MO MPOXOKIEHHUI) MPOMEKYTOTHOI
arTecTaluu

[TpomexxyTouHas aTTecTanus oOyuarommxcs npeaycMaTpUBaeT OIICHUBaHHUE
MIPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3YyNbTaTOB OOYy4YeHHs] MO AUCHUILIHHE «Jlo3uMeTpus u
paaranuoHHas 0€30MacHOCThY B popMe 3auera.

[ToarotoBka oOywaromMxcs K 3a4eTy MpearnojaraeT Kak CaMOCTOSITENbHYI paboTy B
TEUCHHE CEMECTpa, TaK W CHUCTEMATH3alMI0 M 3aKperuieHHue 3HAHWK B JHH, NPEIIICCTBYIOIINAC
3a4ery.

B nHawanme ocBOeHHs Kypca CTYIEHT Ha OCHOBE PEKOMEHAIMI TperojaBaTelisi oTOMpaeT
HUCTOYHHUKH, KOTOpPhIE B HAWOONBIIEH CTEMEHW OCBEIIAI0T BOMPOCH], HW3YYEHHE KOTOPBIX
MpeycMOTpeHo y4eOHoW mporpammoii. [Ipu moAroToBke K 3a4eTy B TEUEHUE CEMEeCTpa CTYIEHT
MOBTOPSIET MaTepuaj, YCBOCHHBIM Ha JIEKIMOHHBIX 3aHATUSX M 3aKPETUICHHBIM MPU BBIMOJIHEHUU
MPAKTUYECKUX 3aJaHUi U JIa0OpaTOPHBIX padoT.
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KiroueBple BONpOCH!, BO3HUKIIME IMPU HM3YyYEHUM MaTepuajla M IOArOTOBKE K 3a4ery,

BBIHOCATCSL Ha OOCYKIeHHEe B 4achl 3aHITUH, OTBEJCHHBbIE Ha TIOBTOPEHHE MaTepuana u
KoHCylbTanuu. KoHcHekTsl ydyeOHOro MaTepuasa, MOATOTOBJICHHbIE HAa OCHOBE Marepuana
JIEKUUH, UCIONB3YIOTCA A CUCTEMaTH3alluM M 3aKperuieHds 3HaHuidl. OO0s3aTeNbHBIM 3TaroM
MOATOTOBKM K 3aueTy SBJSETCS CAaMOKOHTPOJb 3HAHUM, IIOJIyYEHHBIX B XOJAE H3y4CHUS
JUCHUTUTHHBI.

OneHrBaHUE 3HAHMIA, MTOJIYYEHHBIX 00YJaIONUMCS B XO/I¢ U3yYCHHS YIeOHOUN JIUCIUTIINHEI,
OCYILIECTBJISIETCS C MPUCBOCHUEM aTTECTAMOHHOM OI[EHKH «3aYTEHO» HIIH «HE 3aUTCHO».

Cucrema OIICHOK IIpU MPOBEACHUM IPOMEXKYTOYHOM aTTECTallMd OCYILIECTBISETCS B
cooTBeTcTBHM C TpeboBanusimu [lonmoxennii «O TEKymeM KOHTPOJE YCHEBAEMOCTH H
MPOMEKYTOUHOM arrtectanu  cryfaeHToB [ YAII, oOydarommxcs IO TpOrpaMMbl BBICIIETO
oOpazoBanus» #u «O MOAYIbHO-PEHTHHIOBOM CHCTEME OIICHKM KauecTBa Y4eOHOW paboThl
ctyaeHToB B ['Y Al».
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