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1. Heab, 3agauyu M IUIAHMPYeMble Ppe3yJbTaTbl OOy4YeHHUs] IO
AUCHHUILINHE

[lenpto OCBOCHMS TUCIUIUIMHBI SABIsETCS (POPMUPOBAHUE Yy O0YYaIOUINXCS
CUCTEeMAaTUYECKUX 3HaHUM B 00JACTH MPUHLMUIIOB YIPABICHUS SACPHBIMU
pEaKTOpaMH Ha OCHOBE YPABHEHUM MX KUHETUKU U JUHAMHUKHU.

3ajadyaMy JUCUUILIMHBI SABIISIFOTCS:

- TIOJTyY€HUE 3HAHUN 00 aHAIUTUYECKUX M YHCIIOBBIX PEIICHUSAX ypaBHEHUH
KHMHETHKHU U TUHAMHUKA PEAKTOPOB;

- OCBOEHHE METOJIOB aHajn3a OCHOBHBIX NPUYMH OOpaTHBIX CBS3EH B
nporecce paboThl peakTopa B CTALIMOHAPHOM U MEPEXOJTHOM PEXUMAX;

- mpuoOpeTreHue 3HaHHM 00 OCHOBHBIX JMHAMUYECKUX XapaKTEPHUCTUKAX,
ONPENEIIAOIINX COCTOSIHUE PEAKTOPA;

- 3HAKOMCTBO CO CIIOCOOAMU PETYJIMPOBAHUS PEAKTOPOB PA3IUUYHBIX TUIIOB;

- U3yYEHUE U3MEHEHHUI U30TOITHOTO COCTaBa aKTUBHOM 30HBI PEAKTOPa;

- TOJIyYEHUE 3HAHUWA O BBITOPAHUM SIAECPHOTO TOIUIMBA, BOCHPOU3BOICTBE,
IUIAKOBAHUH U OTPABJIICHUU PEAKTOPA;

- OCBOEHHE MOJENNPOBAHUS HECTAITMOHAPHBIX ITPOLIECCOB.

Komnerenuun, dopmupyembie y  0O0ydYaronuxcs, 3aIljaHHPOBaHHBIC
pe3yJbTaThl OOydYEeHHS II0 JUCHUILNIMHE, COOTHECEHHBbIE C HWHIUKATOPAMH
JOCTHKEHHSI KOMIICTCHIIUH:

Koo u Kox u sHanmMenoBanu
o o CHO © 3aruTaHupPOBaHHbBIC PE3YJIBTATHl O0YUCHUS
HAaMMEHOBAaHHE | MHIUKATOPA JOCTHKECHHUS
KOMIIETEH LN KOMIIETEH LU M0 TUCIUIUIUHE (3HATh, YMETh, BIAICTh)

Oobmenpodeccuonansubie komrereHmn (OIK)




Koo n

Kon n HaumeHoBaHue

3arIaHupOBaHHBIC PE3yJIbTAThl 00YUECHUs

HAUMEHOBAHHE | MHAUKATOPA JOCTHIKEHUS
KOMIICTEHLIH KOMIICTEHLIH M0 AUCLMILIUHE (3HATh, YMETh, BIAJCTh)
3HATh:
- OCHOBBI 00ECHEYCHUS] ONTUMATHHBIX PEKUMOB
paboThI SIEPHOTO PEaKTOpa, TEIUIOMEXaHUYEeCKOTro
obopynoBanus U sHeproodopynoBanus AC B menom
Ipu IyCcKe, OCTaHOBe, paboTe Ha MOIIHOCTU U
Nepexo/ie C OJJHOTO YPOBHSI MOILIHOCTU HA JPYTOH
coOmmoieHneM TpeboBaHMH OE30ITaCHOCTH,
- OCHOBHBIE TIPOIECCHI U 3aKOHOMEPHOCTH,
MPOUCXOJSIIME B AaKTUBHOM 30HE sIEPHOTO
peakTopa, TPHUHIMIBI KOHTPOJIST M YIPaBICHUS
SJIEPHBIMU MPOIECCAMU B aKTUBHOMN 30HE;
— YpaBHEHHS KHHETUKU U JUHAMHKH SACPHBIX
PEaKTopoB;
OIIK-1: — BEIMYMHBI 3amaca U IIOTEPb PEAKTUBHOCTH
CrocoOHOCTH peakTopa u ux
HCIIOJIb30BaTh COCTaBJISIONINE;
0a3oBbIC — BEJIMYMHBI KO3(PGUIUEeHTOB U 3P¢eKToB
3HAHUSA PEaKTUBHOCTH;
CCTECTBEHHOH | yrror | 5 — OCOOCHHOCTH TEPEXOJHBIX TIPOIECCOB B
ay4YHBIX ) peakTopax Ha TEIUIOBBIX
JleMoHCcTpUpYyET N
TUCITUTLIAH B HEHUTPOHAX, CBS3aHHBIE C HAKOIUIEHUEM fJep
MOHUMaHHe (PU3NYECKUX
npodeccuoHal . KCEHOHA U caMapusi.
LHoi SIBIIGHUN U yMeeT METD:
NPUMEHSTH (pU3HYECKHE FMELD. .
NEeSITeNIbHOCTH, - AHAITM3UPOBATD HEUTPOHHO-(DU3HUECKUE,
3aKOHBI MEXaHUKH,
MPUMCHSITH . TEXHUYECKHE IPOLIECCHl M aJITrOPUTMbI KOHTPOJIS,
MOJICKYJISIPHOM (pr3uKH,
METO/IbI JMAarHOCTUKY, yripaBieHus: u 3ammutel AC ¢ 1ebio
TEPMOJUHAMUKH, . M
MaTeMaTU4YecK obecnieyeHnst ux d¢¢eKTuBHOM U 0e30MmacHoOM
ANEKTPUYECTBA U .
Oro aHajau3a u paboTEr;
Mar"etusma Jijis
MOJICTTHPOBAH - WCNONb30BaTh YpaBHEHUS  KUHETUKU U
pElIeHUs TUTIOBBIX 3a7a4
usl, JTUHAMUKH SACPHBIX PEaKTOPOB U UX PEIICHUS IS
TEOPETUYECKO pacuera nepexoIHbIX MPOLIECCOB B aKTUBHOI 30HE
rou peakropa:
IKCIIEPUMEHTA — TpU BBIBOJIE HAa MOIIHOCTH M OCTaHOBE
JBHOTO peakTopa;
WCCIICIOBAHHUS — 1pu paboTe peakTopa Ha HOMHUHAJILHOM YPOBHE

MOIIHOCTH;
— IpH IEPEXOAHBIX MPOLECCaX, CBSI3aHHBIX C
BO3MYILEHUEM peakTopa BBEICHUEM
PEaKTUBHOCTH, U3MEHEHUEM MOIIHOCTH,
U3MEHEHHEM aKTUBHOCTH HMCTOYHUKA HEHUTPOHOB,
M3MEHEHUEM Pacxo/a TEIUIOHOCUTEINS U TIP.;
BIAJICTh:

— METOJAaMHu IIOJIy4CHUs, aHalIu3a U PEIICHUS
YPaBHEHMM KHHETUKM W JWHAMHKH SJIEPHBIX
pEaKkTopoB.

— METOZaMu INPHUMEHEHUS PELICHUN YpaBHEHUM
KMHETHKM M JUHAMMKH Ul TIPEICKa3aHus
IIOBEJCHUS AIEPHBIX PEAKTOPOB.




Koo n
HAaNMMCHOBAHHC
KOMIIETEHIUHA

Kon n HaumeHoBaHue
WHIAKATOPa JOCTUKEHUS
KOMIIETEHIIUHA

3arIaHupOBaHHBIC PE3yJIbTAThl 00YUECHUs

M0 AUCLMILIUHE (3HATh, YMETh, BIAJCTh)

OIIK 1.6
JIeMOHCTpUpYET 3HaHUE
3JIEMEHTAPHBIX OCHOB
OIITHUKH, KBAaHTOBOI
MEXaHUKHA U aTOMHOMN
¢buzukn

3HATh:
- HYKJIMJIHBIA COCTaB TOIUIMBA, UX BKJAJ B paboTy
peakTopa, BIUSHUE HA PacyeT B KPAaTKOCPOYHOM U
JIOJITOCPOYHON NEPCIIEKTUBE;

- IOTEPIO0 PEAaKTUBHOCTH MPHU paboTe PeaKTopa;

- YpaBHEHHS KUHETHUKH, YpaBHECHUS TUHAMHUKHU U
UX PEIICHUS.

YMETh:

- HCHOJIb30BaTh TOJIyYEHHBIE TEOPETHUYECKHUE
3HAHUS JJI1 HAyYHOr0 OOOCHOBAaHHUS MPOIECCOB,
CBSI3aHHBIX €  M3MEHEHHEM  pPEAKTUBHOCTH,
BCJICACTBUC BIIMAHUA paSJII/I‘IHI:IX OCKOJIKOB
JIENICHHS ¥ MIIAAIITNX aKTHUHUJIOB;

- HCIIOJIB30BaThb HOJIy‘-IeHHBIe TeopeTqucxne
3HaHUS I 0OOCHOBAHHOTO PEICHUs YPaBHECHHS
repeHoca B ACUMIITOTHYECKOM obmnacty,
AHAJIMTUYECKOTO PELICHHS YPAaBHEHUS] KUHETUKHU;

BJIAACTh:
- HaBbIKaMHM pacdyeTa pEaKTUBHOCTH.

2. MecTo aucuuniaudbl B cTpykrype OIIOII

JucruminHa KuHeTHKa SACpHBIX PEaKTOPOB OTHOCHTCS K 00s13aTeIbHOM dYacTh/
qacTH, GOPMHUPYEMOi ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIECHUH / 3JICKTUBHBIM
mucuumuinHaM  brioka 1 «ucuumiunasl (Moaysu)» ydeOHoro 1iaHa 14.05.02
ATOMHBIC CTaHIIMH: IPOSKTHPOBAHUE, IKCIUTyaTalUs H HHKHHUPUHT

Kon
KOMIIETEHITUN

[MpenmectBytomue aucuuranael | [locnenyromue AUCHUILTAHBL (MOTYIN),
(Momynwm), mpaktuku, HUP, ap. npaktuku, HUP, ap.

VK-8

PanuanvonHas Xumusi U paadaliOHHAs
0€301acHOCTh SIEPHBIX IHEPTETHUCCKUX
YCTaHOBOK

OIIK-1

Teopus nepeHoca HEUTPOHOB

SnepHas ¢puznka

®dusuka SAECPHBIX PEAKTOPOB

TemnoruapaBiuyeckue  MpPOLECCHl B
AJIEPHBIX PEaKTOpax

KoHTpoins u ympaBiieHue siiepHBIMU
HHEPreTUYECKUMH yCTAHOBKAMM
HeiitponHo-¢usnueckue  peakTOpHBIE
HM3MEPEHUS

OIIK-1

Teopus nepeHoca HEUTPOHOB

SnepHas ¢puznka

®dusuKa SAEPHBIX PEAKTOPOB

TemoruapaBiuyeckue  MpPOLECCHl B
AJIEPHBIX PEaKTOpax

KoHTpoins u ympaBiieHue siiepHBIMU
HHEPreTUYECKUMH YCTAHOBKAMHU
HeiitponHo-¢usnueckue  peakTOpHBIE
HM3MEPEHUS

OIIK-2

PanuannonHas Xumusi U paaraioHHAs
0€30MaCHOCTh SACPHBIX YHEPTETHUCSCKUX
YCTaHOBOK




BricokoTexHoOornyeckue Iuia3MeHHbIE
I1K-2 Y DHEPreTUYECKNE YCTAaHOBKHU
TepmosiiepHble YCTaHOBKH U PEAKTOPBI

[MpoekTHUpoBaHMEe W DKCIUTyaTaIus
K1 CHCTEM u BCIIOMOTaTEILHOTO
obopyoBaHus SIIEPHBIX
IHEPreTUYECKUX YCTAaHOBOK

J7i1 OCBOCHUSA AUCHMILTUHBI 00y4arOIUNCS JOKEH:
3HaTh:
- OCHOBHBIC CBOMCTBA U XapaKTEPUCTUKH aTOMHBIX SJIEP U SICPHBIX PEaKLUM,
- 3aKOHBI COXPAHEHHUSI B SIICPHBIX PEAKIMSIX;
- OCHOBHBIE 3aKOHOMEPHOCTH PaJMOAKTUBHBIX IIPEBPAILCHU;
- 0011IMe CBOMCTBA SIIEPHBIX PeakUidi 1 0COOEHHOCTH SIICPHBIX PEAKIIMiA;
- OCHOBHBIE 3aKOHOMEPHOCTH B3aWMOJCHCTBUS HOHU3UPYIOMIETO H3IYyUYEHUs C
BEIIECTBOM;
- IeTaJbHbIE XapaKTEPUCTUKH ITpoLiecca IEJIEHUS aTOMHBIX SAEP.
YMeTs:
- IPUMEHSATH OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKUA ATOMHBIX SIIEP U SAEPHBIX
peaklMii, 3aKOHbl COXPAaHEHMsS B SACPHBIX pEAKUUAX I KaueCTBEHHOIO
00BACHEHHUS SICPHO-(PU3HMUECKHIX MTPOIIECCOB;
- OIIPENEISATh U3MEHEHUE KOJIMYECTBA PAJUOAKTUBHBIX sIJIEp C TEUEHHEM BPEMEHH;
Bnanets:
- HaBbIKaMU pa0OTHI € AAEPHO-(DPU3NYECKUM 000PYI0BAHUEM U MTPUOOpaMU;
- HaBBbIKAMU BBINIOJIHEHUS U3MEPEHUI COOTBETCTBYIOIUX BEIHUNH;
- OCHOBHBIMH NpHUEeMaMH 00paOOTKU 3KCIIEPUMEHTAIbHBIX JaHHBIX.

3. CTpyKTypa U coaepKaHue TUCHUIINUHBI

3.1. CTtpykTypa IMCUMILIHHBI

OO6mast TPynOEMKOCTb JUCHUIUIMHBI COCTaBisieT 4  3aueTHBIX
equnuti(bl) (3E), Bcero 144 dacoB, U3 KOTOPBIX 58 4acOB COCTaBIISICT KOHTAKTHAas
paboTta oOyuaroiierocsi ¢ mpernojaBaTeieM (3aHATUS JIEKIIMOHHOTO Tuma 34 yac.),
3aHSATHSL ~ CEMHUHApPCKOro  Tuma  (MpakTHYEeCKHUE, CEMUHApCKUE  3aHsTHS,
nabopaTopHble pabOThl U T.1M.) 24 4Yac., caMOCTosITeNbHAs paboTa oOydJarouierocs
50 ygac.

Bun yueGHol paboTh Beero - |Cemec
yacoB |T1p (7)

OBLIAA TPYAOEMKOCTDb JMCHUIIJIMHBI 144 144
KOHTAKTHA PABOTA OBYUAIOHIETOCS 53
C ITPETIOJJABATEJIEM, B ToM umcie: 58
Jlexmn (JIk) 34 34
[IpakTuueckue (cemunapckue) sanstus (I13) 16 16
Jla6oparopusie pa6oTsl (JIP) 8 8
KonTtakTHbIe yackl Bo BpeMms arrectanuu (KITA) 1 1




CAMOCTOSTEJIBHAA PABOTA OBYYAIOIIET'OCA

: 50 50
(CPC), B ToM umcre:
[ToaroToBKa K MPOMEXYTOYHOM arTecTanuu B hopme: 35 35
9K3ameHda
®OPMA ITPOMEXYTOYHON ATTECTALIUN 5
(D — sx3ameH) 9

3.2. ConepxkaHue AUCUHMIUIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jieiaM H

BU/aM 3aHATHH

PacnpenesieHue TPya10eMKOCTH = °
(B yacax) mo BuaaM y4e0Ho# padoThl, = = :Q
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Paznen 1 7 8 4 2 12 26 | OIT | JI1. | Ku 13
DeMeHTapHast K- (1, |TP
KHHETHKA 1.5 | JI2. | OJI
TCIIJIOBOTO , 2, P
peaxTopa 1.6 | JI.
3yB | 2,
JI2.
17
JI2.
3
Paznen 2 7 8 4 2 12 26 | OIT | JI1. | Ku 13
WsmMmenenue K- |1, |TP
PEaKTUBHOCTH B 1.5 | JI1. | OJ1
MEPEXOAHBIX , 3 , P
pexumMax u 1.6 | JI2.
ABApUUHBIC 3y13 1 ,
IPOIIECCHI .
3
Paszen 3 7 8 4 2 12 26 | OIT | JI1. | Ku 13
Ynpasnenue K- |2, TP
ANCPHBIMH 1.5 [ JI2. | OJI
peakTropamu : 1, P
1.6 | JI2.
3yB | 3
Paznen 4 7 10 |4 2 14 30 | OIT | JI1. | Te 21
Otpagnenue K- |1, |cr




peakTopa 1.5 [JI1. | OJI
, 2, |P
1.6 | JI2.
3yB | 1,
JI2.
3
OKk3aMeH 7 35 |1 |36 Ok | 40
3
UTOroO |7 34 |16 |8 50 |35 |1 |14 10
4 0

3.3. TemaTnuecKkuii IJIAH JJeKIMOHHBIX 3AHATHHA

Nerr/

TeMbI TEKIIMOHHEIX 3aHATHH

TpynoemkocTb, yac.

Lennas smepHas peakius. KosdduuumeHnr  pazMHOKEHHS.
PeaktuBHOCTh. OnucaHue B3aMMOACHCTBUS  HEUTPOHOB €
BCILIECTBOM.

2

W3ydeHnne mnepexomHBIX TPOIECCOB B aKTUBHOW 30HE SACPHBIX
pPEaKTOpOB HA OCHOBE DJIEMEHTAPHOTO YPAaBHEHHS KUHETHKHU
peakTopa, a TaKKe OCHOBHBIX XapaKTePHUCTUK HEUTPOHOB.
OcCHOBHBIE JIONYIIEHUSI DJIEMEHTAPHON KUHETHKH TEIUIOBOTO
peakTopa.

Kunernueckas Teopus mepeHoca HEUTPOHOB.
VYhpouieHHbI  BBIBOJ,  YpPaBHEHUW  KUHETHUKH  PEaKTopa.
["a30KMHETHYECKOE YpaBHEHHUE NIEPEHOCA HEUTPOHOB.

OO6miee pernieHUe YpaBHCHUM KUHETHKU. Y PaBHEHUS KHHETHKU B
OpUONMKEHUN OJHOW TpPYNINbl 3ama3/bIBAIOIIUX HEHTPOHOB.
Onucanue ocraHoBa peakTopa. [loakpuThueckuid peakTop ¢
uctouyHukoM. OOpalleHHOe peleHrne YpaBHEHUS] KUHETHKHU.

[Tepenoc yacTui B BemecTBe. XapakTep pacHpOCTPaHEHNs YaCTHI]
B BeliecTBe. PaBHOBEpOsSTHOE CMeEIeHNEe HEHTPOHOB B BEIECTBE.
HenpepbiBHasi 3aBUCUMOCTb MEXIYy BpEMEHEM U HHEprueu
HeiiTpoHa. YpaBHeHue aup@dy3un HEUTPOHOB MPHU JOMYIICHUU
OTCYTCTBUS IIOTJIOIICHHS TIPH 3aME/IJICHUH.

HelTpoHHBIT TOTOK B YCIOBHM KPUTHYECKOTO COCTOSHUS
peaktopa. YpaBHeHus IudQy3un 3aMeISIOMUXCA U TEIUIOBBIX
HEHUTPOHOB B YCIOBUU KPUTHUYECKOT'O COCTOSIHUSI PEaKTOpa.

OOmwmii moAXo K HAMCAHUIO YPaBHEHHH TUHAMHUKH PEaKTOPOB.
Mogenu OUHAMUKHA U OCOOEHHOCTH HECTALlMOHAPHBIX MPOLECCOB
B peaKkTOpax Mpy HAIMYUU OOPATHBIX CBA3EH.

N3ydyeHue  mepexoaHbIX  NPOLECCOB B  AKTUBHOW  30HE
MOAKPUTUYECKUX STCPHBIX PEAKTOPOB C ICTOYHUKAMU HEUTPOHOB.
IIyck  spgepHoro  peaktopa. VCTOYHMKM  HEUTPOHOB B
MOAKPUTUYECKOM peakrtope. VYcranaBnuBaromascs B
MOJIKPUTUYECKOM PEaKTOPE MIIOTHOCTh HEUTPOHOB.

Hepexo;[Hble IMpONHECCChI npu HU3MCHCHUAX CTCIICHU
MOJAKPUTUYHOCTH PEAKTOpa. BpeMs MpakTHYeCKOro yCTaHOBIICHHUS
MIOAKPUTUYECKON IUIOTHOCTM HEUTPOHOB B pEaKkTope Iocie
WU3MEHEHHUS CTENEHU NNOAKPUTUYHOCTH.

10

Hecraunonaphusie nporeccsl oTpaBieHus: peaktopa. OTpaBieHue
peakTopa KceHOHOM. MojHas smMa, ee ryOMHA M BpEMEHHBIC
XapaKTEPUCTUKHU. Otpasnenue peaktopa camapHeM.
[IpomeTHeBbIii MpoBajl, €ro TIyOMHA M XapaKTepHOE Bpems




o0Opa3oBaHMUsl.

11

Kunernka To4YeyHOTrO peakTopa MpH JHUHEHHOM HW3MEHEHUHU
PEaKTHUBHOCTH.

12

[Mpornienypa cryneHuatoro mycka W sifepHas 0Oe30macHOCTh
peakropa.

13

OCHOBHBIE TPOLECCHI, TPOUCXOMASIINE B AKTUBHOM 30HE.
Briropanue TomiuBa, riyOMHA U CTENEHb BHITOPAHUS TOILIUBA,
SHEproBhIpabOTKa. Peakimy BOCIIpOU3BOICTBA SEPHOTO TOILIMBA.
HakorieHne OCKONKOB — jefieHUs (IIUTAKOBAaHHWE  PEAKTOpa).
VYpaBHeHUsI IS ONHCAHWS W3MEHEHUS HYKIHUIHOTO COCTaBa
TOIIUBA.

14

Kunetnka pocra TmoTeph 3amaca pEaKTUBHOCTH 3a  CYET
nuiakoBaHusa. PocT 3amaca peakTHBHOCTH C BOCIPOU3BOJICTBOM
saepHoro TormBa. Cxema 00pa3oBaHHS W YOBUIM BTOPHUYHOTO
ToruiBa. PoOCT 3amaca peakTHMBHOCTH C BOCIPOHM3BOJCTBOM
mytonns-239. KoaddummeHT  BOCHPOM3BOACTBA  SIACPHOTO
TOILJINBA.

15

Hcnonb30BaHnE BBITOPAIOIIUX TMOTJIOTUTENEH. XapaKTEPUCTUKHU
Hauboyiee  pacHpOCTPAaHEHHBIX BBITOPAIOLINX  IOTJOTUTENEH.
®dakTophl, ompeaelstomue ckopocth Beiropanust BII. Xapaxrtep
M3MEHEHMsI PEAaKTUBHOCTH MPHU Pa3HBIX crocobax pa3MelieHus
BII. KpuBas sHeproBeIpabOTKH aKTHBHOW 30HBI peaKTOpa.

16

CamoperyaupoBaHHe U yCTOMYMBOCTh PEAKTOPA.

17

Kputepuu ycroitunoctu. Bonmpocsl peryjinpoBaHusi peakTopa.

Bcero

34

3.4. TemaTu4yecKUH NJIAH NPAKTUYECKHUX 3aHATHI

Neri/n

TeMbl MPaKTUYECKUX 3AHITUI

TpynoemMKocTb, yac.

IIpenBapuTenbHbId TEIUIOBOM pacyeT pPEaKkTopa Ha TEIIOBBIX
HEUTpPOHAX: OILIEHKAa pa3MEpOB AaKTUBHOM 30HbBI, MaKCUMaJlbHas
yaenbHas OoO0beMHas Harpy3ka akTHBHOM 30HBI, MaKCHUMAalbHO
JOMyCTUMasi TEIUIOBas Harpy3ka akTUBHOM 30HBI, HEOOXOoAMMAs
JUIsL OTBOJIA TEIJIA CKOPOCTh TEMJIOHOCUTEIIS;

2

Beruncnenue SOEpHBIX XapaKTEPUCTUK «XOJOIHOT0» PEaKTopa:
BBIUUCIICHHUE SAEPHBIX KOHIIEHTpAIUil TorumBa, obonouku TBIJL,
TEIJIOHOCUTEIIA, 3aMEJINTENS,

Pacuer MHKpO- ¥ MakpOCE€YEHUH OCHOBHBIX KOHCTPYKLHOHHBIX
MaTEpHUAJIOB aKTUBHON 30HBI «XOJIOAHOI0» PEaKTOpa.

Boruucnenune ko3dduumenta  pa3sMHOXKEHHS HEHTPOHOB B
OCCKOHEYHOU cpene: pacueT Kod(puIMeHTa pa3MHOKECHHS Ha
OBICTPBIX HEHTPOHAX

Pacuer xoaddunmenTa pazMHOXKEHUS HEHTPOHOB B MaTepuale
toruuBa; Pacder koad¢uiMeHTa WCMONB30BaHUS TETUIOBBIX
HEUTPOHOB

Boruucnenue  s¢dextuBHOro ko3 uIMEHTa  pa3MHOKECHHUS
HEHTPOHOB: pacueT KBaJpara JUIMHbI JU(PQPY3MH HEUTPOHOB B
AKTUBHOM 30HE; pacyeT BO3pacTa HEUTPOHOB B AKTUBHOM 30HE;

Boruncnenue siepHbIX XapaKTEPUCTHK AJIS YCIOBUM «TOpPSUYETO»
peakTopa: IepecdyeT  SANCPHBIX ~ KOHLEHTpAaUUud  OCHOBHBIX
KOHCTPYKLIMOHHBIX MaTEepUaloB AaKTUBHOM 30HBI [UIsl YCIOBMM
«TOPSIYEro» peaKTopa; BhIYHCICHHE KO (UIMEHTa Pa3MHOKEHUS




B OeckoHeuHOW cpene u ddexTuBHOro Kod3hduimenra
Pa3MHOKCHHSI HEUTPOHOB B aKTHBHOM 30HE «TOPSYETO» PEAKTOPA.

3 Brruucnenue TemmeparypHoro ko3¢ (uIMeHTa peakTHUBHOCTU 2
peakropa.
Bcero 16

3.5. TemaTuyeckuni 1JiaH JadOPATOPHBIX padoT

Nori/mm Tembl 1abopaTopHBIX PaboT TpymoemMKocThb, Jac.
1 OmpeneneHne KPUTHYECKOTO TIOJIOKEHHUS TPYIMIBl  MOTJIOMIAOIINX 2
CTEPKHEH.
2 | CrexTpbl HEUTPOHOB SIIEPHBIX PEAKTOPOB. 2
3 | Onpenenenue KPUTHUYECKOU KOHIIEHTpaLUK1 O6opHOTO 2
TOTJIOTUTEIS.
4 | BeluucineHue Bo3pacTa W BPEMEHHM 3aMEJICHUS HEUTPOHOB B 2
pa3JMYHBIX cpenax
Bcero 8
3.6. CamocTosiTesibHasi padoTa CTYJAEHTA
Howmep pasnena Bux CPC Conepxanne CPC Obrew,
JUCLIUILIUHBL yac.

1 OrueT 110 [lonroroBka TEOPETHUYECKOTO Marepuana o 12
Ha6opaTopHof/'I TEMaM: CTpoeHHe aTOMHOro sdapa, IIpPOTOH-
pabore. Usyuenne | MICKTPOHHAs MO/IeIb, HPOTOHHEHTPOHHAS
TEOPETHYECKOro Mojens. PaccesHue o-yacTul, Teopus paccesHus
Mmarepuana, OYACTHL. OtkpeiTHE HEHTPOHa. AtoMm

Pesepdopna-bopa. DHEpreTHUCCKMil CIIEKTP SAApa.
IIOATrOTOBKA K
N OcoOeHHOCTH  siIEpHBIX  creKTpoB.  CHexTp
KOHTPOJIBLHOH MakcBemna.  IllupuHa  ypoBHEM — siAEpHBIX
patore. crekTpoB. OGOCHOBAaHHE MEXaHH3Ma COCTAaBHOTO
saapa.  llpsmoe  B3amMmojeiicTBue.  3aKoH
COXpaHEHHs MEXaHHYEeCKOro MoMeHTa. [lpyrue
3aKOHBl COXpaHeHus. Bxmany KuHeTHueckon
SHEPTUHU B SHEPrUi0 BO30OYyxicHMs. Peakimu mox
JNeHCTBUEM 3apsDKEHHbIX dacTtull. HelTpoHHBIE
peaxum. SAnepusiit ¢doroaddexr.
BbIcoKORHEpreTHYEeCKNe YaCTHIHI.

2 OTtueTr o | IloaroToBka TEOpPETHYECKOrO Marepuaia Io 12
1a00paTOPHOM temam: CpoiictBa  3amemmureneid.  Crektp
pabore. M3ydenue | 3AMEUIAIONMXCA  HEHTPOHOB:  HEHTPOHHBIH
TEOpETHYECKOTO Oananc, criektp depMu, IIOTHOCTh 3aMeJUICHHS,
MaTeprana, YHET  MOIIOWICHUA,  BEPOATHOCTH n30exKaTh

PE30HAHCHBIH 3axBar. Cpennsist
MOJATrOTOBKA K

. JorapuMuIecKast HnoTepst SHEPrHH.

KOHTPOJIBHON OIHOCKOPOCTHOE ypaBHEHHE mubdy3um.
padore. Huddysus npu 3amemienun. HemnpepsiBHOE

3aMejyicHHe. YpaBHEHHE Bo3pacta. Bpews

3ameicHus U audy3ud B TEII0BOM 00JIacTH.
Otyer no
nabopaTopHON [MoaroroBka TeOPETUUECKOrO MaTepuaa mo
pabore. Usyuenne | temam: Cucrema peryinpoBaHus peakTopa.

3 TEOPETUYECKOI'O Crioco0bl yrpaBiIeHUs LEHHOM SIepHOI 12
Marepuaia, peaxnueii. MaTtepuaibl OpraHOB PeryJIUpOBaHUSL.
MOJITOTOBKA K KoHcTpykius opranoB peryaupoBaHusl SAepHBIX
KOHTPOJIbHOM PCaKkTopoB
pabore.




IToAroToBKa TEOPETUYECKOIO MaTEPHUAa 1o
Oryer 1o temam: OTpaBJieHHE peaKTopa: 3allIaKOBLIBAaHUE,
nabopaTropHOit OTpaBJIEHHE KCEHOHOM, TIpe/ieibHast
4 pabore. KOHIICHTpAIWs, OTPABJICHUE PabOoTarOIIEro 14
IMoaroroBka K peaxkTopa, KCEHOHOBas siMa, HEYCTONYHBOCTh
TecTy. peaxTopa ¢ GOJIBIINM OTOKOM, KCEHOHOBBIE
BOJIHBI, OTPABJIEHHE CAMAPUEM.
Bcero 50
4. O0pa3oBare/ibHbI€ TEXHOJOTHH
[Ipu npoBeneHMM y4EOHBIX 3aHATUH  WCHOJIB3YIOTCS  TPAAUIIMOHHBIC

00pa3oBaTelibHbIE TEXHOJIOTHH - JIEKIIMU B COYETAHUM C MPAKTUYECKUMHU 3aHSATHSIMH,
CEeMHHApaMU, CaMOCTOSITENIbHOE U3YUYEHHE OIPENIEIEHHBIX Pa3esioB U COBPEMEHHbBIE
oOpa3oBaTesibHble TEXHOJIOTUH, HANpaBJICHHbIE Ha oOOecreueHue pa3BUTHS Yy
OOyYaronMxcsi HaBBIKOB KOMaHIHOM paOOThl, MEXKIMYHOCTHONM KOMMYHHKAIIWH,
NPUHATUSL PEIICHUM, JHUAEPCKUX KAyeCTB: WHTEPAKTUBHBIC JIEKLMH, TPYIIOBbIC
JIUCKYCCHH, paboTa B KOMaH/Ie, KOHTEKCTHOE 00y4YeHHe, 00yUeHHE Ha OCHOBE OIIbITA,
WHIUBHIyaTbHOE OOydYeHWE, MEKINCIUIUTMHAPHOE OOydYeHHe, Omepekaromas
caMoCTOsITeNIbHAs padoTa.

B o6pazoBaTenbHOM MPOIIECCE UCTIOMB3YIOTCS:

- DJIEKTPOHHBIE 00pa3oBarenbHbie pecypchl (DOP), pasmenieHHbIe B JIMYHBIX
KaOuHeTax cTyJeHTOB DnekTpoHHoro yausepcurera KI'DY, URL: http://e.kgeu.ru.

5. OueHuBaHue pe3yjabTATOB 00yUeHUsI

OneHuBaHue pe3yiabTaTOB OOYYEHHs IO AMCLUILIMHE OCYILECTBISETCS B
paMKax TEKYILIEro KOHTPOJIsSI YCIIEBAa€MOCTH, MPOBOAUMOIO IO OAJIbHO-PEUTHH-
roBoii cucrteme (bPC), 1 mpoMeKyTOYHOM aTTecTaluu.

O0600111eHHbIE KPUTEPUN U IIKaJIa OLEHUBAHUS YPOBHS C(HOPMHUPOBAHHOCTH
KOMIETEHIIMH (MHAUKATOpa JOCTHKEHHUS KOMIIETEHIMH) [0 HUTOTaM OCBOCHUS

JUACIUILIAHEL:
Hnany- O06001IeHHbIE KPUTEPHH U IITKAJIa OIIEHUBAHUSI PE3YJIbTaTOB 00yUYCHUS
pyembie
HEYyOOBJIETBO-
pe3yip- YA YIOBJIETBOPUTEIHLHO XOPOIIIO OTJINYHO
TATHI PHUTEITHHO
o0ydeHus HE 3a4TCHO 3a4TEHO

YpoBeHb 3HaHUN
HWKE MHHUMAITb-

MuHHUMAaNTBEHO 10IYC-
TUMBIA YPOBEHb

YpoBeHb 3HaHUH B
00beMe, COOTBETCT-

YpoBeHb 3HaHUH B
00beMe, COOTBET-

ITonnorta . .

— HBIX TpeOOBaHUM,| 3HAHUI, UMeeT BYIOILIEM IIPOTpaMMe, | CTBYIOLIEM IIpOT-
HUMEIOT MECTO MECTO MHOTO MMEET MECTO HECKOJIBKO | paMMe IMOATOTOBKH,
rpyObie OMOKH | HerpyOBIX OIIHOOK HErpyObIX OMIMOOK 0e3 omuboK

ITponeMoucTpupo-
[Ipu pemenun IIponemoncTpupo- [IponemoHCTpUpOBaHbI
PHD PO PHD POl PHD BaHbl BCE OCHOBHbIE
CTaHJAPTHBIX BaHbI OCHOBHBIC BCE OCHOBHBIC YMECHHS,
YMEHHUS, PELLICHBI BCE
3aja4 He poJie- | YMEHUs, peIIeHbBI pEIIEeHBI BCe OCHOBHBIE
OCHOBHBIE 331241 C
Hanuune | MoHCTpUpOBaHBI | TUIOBBIC 33241 3aJa4u ¢ HErpyObIMHU OTICIBHBIMH HeC
YMEHUI OCHOBHBIE C HerpyOBIMH OIINO- | OMMOKAaMH, BBITOIHEHB] Y

YMCHUS, UMEIOT
MECTO TpyObIe
OIIUOKHN

KaMH, BBIIIOJIHEHBI BCE
3aJaHUsd, HO HE B
[IOJIHOM 00BEME

BCE 3a/1aHMS B IIOJTHOM
o0BeMe, HO HEKOTOPbIE
¢ HeloYeTaMHU

[IECTBEHHLIMHU HE-
JIIOYETAMH, BBIIIOJ-
HCHBI BCC 3aIaHUS B
IIOJIHOM 00BEME




[Ipu pemienun

Hmeercs Mmunnmanb-

CTaHAAPTHBIX N IIponemoncTpupoBansl | [IponemoHcTpHpO-
Hannuue Aap HBII1 HAOOP HABBIKOB po pup po THHp
3a/1a4 He Ipoje- 0a30BbIC HABBIKM MIPH | BaHBI HABBIKH MTPH
HaBBIKOB JUIS pELIEHUS CTaH-
MOHCTPHPOBaHBI PEIIEeHNN CTaHJapT-HbIX| PELIEHUH HECTAH-
(BmameHue JTApTHBIX 33724 C
0a30BbIE HABBIKH, 3a/1a4 ¢ HEKOTO-PhIMH | TapTHBIX3a/1a4 0e3
OHBITOM) HCKOTOPBIMHA
HMEIOT MECTO HEJ0YETaMHU OIIMOOK U HEJJIOYETOB
HEIoYeTaMu
rpyObie OIMOKH
CdopMHPOBAaHHOCTH
KOMIIETEHIIUU COOT-
ChopMHupOBaHHOCTH CdopMupoBaHHOCTD

Komnerennus B
MOJIHOM Mepe He

BETCTBYET MHHHU-
MaJIbHBIM TpeOoBa-

KOMIIETCHIIUH B LIEJIOM
COOTBETCTBYET Tpe-

KOMIICTCHIINH I10JI-
HOCTBIO COOTBET-

KOMIETeHIINH (MHAUKATOpa
JIOCTHKEHHST KOMIICTEHIIUH )

YpoBeHb c(hOpMUPOBAHHOCTH

=
=
o QO
S %
T =
3 3
a S

< = | chopmupoBana. | HusM. UMeromuxcs
§ o § (bopmrp N H 6oBanusM. Mmero- CTBYETTpeOOBa-HISIM.
& 2 & | Mmerommxcs 3HaHUH, YMEHHH, N .
885 £ . . IIUXCS 3HAHUH, Nmeromuxcs 3HaHUH,
2 £ $ | 3HaHUI, yMCHHI, | HABBIKOB B LIEIIOM N o
S = e YMEHHIH, YMEHWUIA, HABBIKOB U

Bt © | HaBBIKOB HEJOC- | AOCTATOYHO JUIS N
= HAaBBIKOB M MOTHBAIIMK | MOTHUBA-IIUHU B MOJTHOMN
£ S 3 | TarouHo ai pelIeHus IPaKTh-

2 5 B IIEJIOM JIOCTaTOYHO Mepe JOCTATOYHO ISt
§ = % | peuleHus npak- | 4eCKHX (mpodeccuo-
S = JUTSI PETIIEHUS CTaH- PEIICHUS CII0KHBIX
= THYeCKUX (Tpo- | HaNbHBIX) 33124, HO
o = JIAPTHBIX TIPAKTH- MPaKTHYECKUX
=B (eccroHaNbHBIX) | TpeOyeTCs AONOIHHU-
2 = yeckux (podeccro- (mpodheccroHATHHBIX)
S o 3amaq TeJIbHAs MPAKTHUKA TI0
o = HAJIbHBIX ) 32/1a49 3a1a4
Q = OOJIBIIUHCTBY

S MPAKTHUYECKUX 3a/1a4

Husknii Hwuxe cpennero Cpennnii Bricoknii

[IIxana orieHKH pe3yJIbTaTOB OOYYEHUS 110 JUCHIUTUINHE:

YpoBeHb c(hOPMHUPOBAHHOCTH KOMIICTCHIIUN
(MHAMKATOPA TOCTHKEHUSI KOMITCTCHIINH )
- o o Hixe .
Kox Sarutann Bricokuii | Cpenuii Huskuit
Kon HHIMKATODA pOBaHHBIE CpEAHETO
KOMIIE- p pE3yJIbTaThl [Txana oneHUBaHKSA
JIOCTIKCHUS
TEHIIUN 00y4eHus 1Mo HEY/I0B-
KOMIIETECHIIUH YIOBIIET-
JMCILIUIUIMHE OTJIHYHO XOPOIIIO JIETBOPH-
BOPHTEIILHO
TENBHO
3aUTEHO HE 3a4TEHO
3HATh:
-OCHOBEL YpoBeHb YpoBeHb MunumaneH | YpoBeHb
obeceyeHms 3HAHUH B 3HAHUH B 0 3HAHUH
OIK-1 | OMK-1.5 OIITHMATBHEIX o0neMe, o0neMe, JOTTYCTHMBIH| HIKE
' COOTBETCTBY| COOTBETCTB | YPOBEHB MUHUMAIIb
PEKUMOB PaOOTHI o
FOIIEM YIOIIEeM 3HAHUH, HBIX
SJICPHOTO mporpaMMe | IporpaMme | UMeeT TpeboBaHK
peaKTopa, HOATOTOBKY, | , UMeeT | MECTO i, HMEIT




TEIJIOMEXaHI4YEeC
KOTO
000pyIOBaHUST U
3HEProoOOpyI0B
anmss AC B
LEJIOM npu
ITyCKe, OCTAaHOBE,
pabote Ha
MOIITHOCTH u
nepexoyie C
OITHOTO  YPOBHS
MOIIHOCTH  Ha
Ipyrou c
COOIIOIEHIEM
TpeboBaHMiA
0e30MacHOCTH;

- OCHOBHBIE
MIPOLIECCHI u
3aKOHOMEPHOCT
H7
MIPOUCXO/ISTITHE
B AKTUBHOM
30HE SIEPHOTO
peaxTopa,
TIPUHIIHITBI
KOHTPOJIS u
yIpaBlIeHUS
SIEPHBIMU
mpoueccamMu B
aKTHUBHOI 30HE;
- ypaBHEHUS
KHHETUKH u
TUHAMUKU
SIIEPHBIX
PEaKTopoB;

— BEJTMYUHBI
3amaca M notepb
PEaKTUBHOCTH
peakTopa 1 Ux
COCTaBJISIONINE;
— BEJTMYMHBI
KO3 PHUIHEHTOB
" s dexToB
PEaKTUBHOCTH;
— 0COOEHHOCTH
MIEPEXOTHBIX
MIPOLIECCOB B
peakTopax  Ha
TEIJIOBBIX
HEUTpOHAX,
CBSI3aHHBIE c
HAKOIUUICHHEM
sanep KCeHOHa M
camapus.

0e3 omunboK

MECTO
HECKOJTBKO
HErpyObIX
OIMO0K

MHOTO
HErpyOBIX
OINO0K

MECTO
rpyOnIe
OIINOKH




- HYKIMJHBIH | YpOBEHb VYposens MunumansH | YpoBeHb

COCTaB TOILIMBA, 3HAaHUU B 3HAaHUU B 0 3HaHUHU

ux Bkaag B | o0beme, o0beMe, JIOITyCTUMBIH| HIDKE

paGoTy COOTBETCTBY | COOTBETCTB | YPOBCHb MUHHUMAJTb

peakTopa, onieM yIOIIeM 3HAHUIA, HBIX
nporpaMMe | mporpamme | UMeeT TpeboBaHU

BIIMAHHC Ha MOJTOTOBKY, | , UMEET | MECTO H, HuMeT

pacder vB 0e3 ommboK | MecTo MHOTO MECTO

KpaTKOCpOTHON HECKOJILKO | HETpyOBIX | TpyOble

H JI0JITOCPOYHON HErpyObIX | OIIMOOK OIHOKH

OIIK-1.6 MEpPCIICKTUBE; OLIMO0K

- MOTEPIO

pEaKTUBHOCTH

npu pabote

peaxkrtopa;

- YpaBHEHUS

KWHETHUKH,

YpaBHEHUSA

JTAHAMUKA W WX

peLIEeHUs.

YMETh:

- anamsuposarth | [Ipoxemonct| Ipoxemonct| IMpoxemonct| Ilpu

HEHTPOHHO- PUPOBaHBI | PUPOBAHBI | PUPOBAHBI | PEIICHUU

usmdeckue, BCE BCE OCHOBHBIC | CTaHJapTH

TEXHIIECKHE OCHOBHBIE | OCHOBHBIC | YMEHHS, BIX 3aj1ad

TpoLecchl o | yMeHus, YMEHUS, peleHb! HE
pEIleHBI Bce | PEIICHBI BCE | TUTIOBBIC TPOJIEMOH

IFOPHTMbI OCHOBHBIE | OCHOBHBIE | 3a7auul CTPUPOBaH

KOHTpOIIA, 3a7a4u C 3a7a4u C c BI

AVArHOCTHKH, OTJCTHHBIMH| HETpyObIMU | HETPYOBIMH | OCHOBHBIC

YUpaBJICHUA W | gecymiecTBe | OMMOKAMM, | OMIMOKAMH, | YMEHHS,

saumtel  AC € | uEBIME BBIIIOJIHEHBI | BBINIOJIHEH | UMEIOT

LIETIBIO HEJI0UeTaMu,| BCE 3aJJaHHUs | bl BCE | MECTO

o0ecIieyeHns] WX | BBITOJIHEHBI | B MIOJIHOM 3aJIaHus, rpyobie

>pdexTuBHO} 1 | BCC 3aJaHKs | 00bEME, HO | HO  HE B | OIMOKH

6e30MacHoii B TIOJTHOM HEKOTOpBIE | TIOJIHOM

PaGoTHL; o0beMe c o0beMe

OLK-1.5 - HCTIONB30BaTh EeﬂoquaM

YpaBHEHUSA

KWHETUKHU 51

JTUHAMUKHA

SIAEPHBIX

pPEaKTOpOB U UX

peumieHust IS

pacuera

MEPEXOTHBIX

MPOLIECCOB B

AKTHUBHOM 30HE

peaxkropa:

— IIpH BBIBOAC
Ha MOIIHOCTH H

OCTaHOBE
peaxTopa;

— 1pu  pabore
peakTopa Ha

HOMHWHAJIbHOM




YpOBHE
MOIIIHOCTH;

- npu
MEePEXOTHBIX
nporueccax,
CBSI3aHHBIX C
BO3MYILICHUEM
peakTopa
BBCACHUEM
PEaKTUBHOCTH,
NU3MCHCHUEM
MOIIIHOCTH,
U3MCHCHUEM
aKTUBHOCTH
NCTOYHHUKA
HEUTPOHOB,
NU3MCHCHHUEM
pacxona
TCIIJIOHOCUTECIIA
U Ip.;

OIIK-1.6

- HCIIOJIB30BAaTh
MOJTy9ICHHBIC
TEOPETUIECKHE
3HAHHS JUIST
HAay4YHOI'O
000CHOBaAHHS
MPOILIECCOB,
CBSI3aHHBIX c
N3MCHCHUCM
PCaKTUBHOCTH,
BCJICACTBUC
BIIMSIHUS
paBJ’II/I‘IHBIX
OCKOJIKOB
ACJIICHUA n
MJIAJIIITHAX
aKTUHU]IOB;

- HCIIOJIb30BaTh
HOHy‘IeHHBIG
TEOPETUYCCKHE
3HAHUA JJI
000CHOBAHHOT'O
pelIeHus
ypaBHEHUS
mepeHoca B
ACUMIITOTHUYECCK
ot obnacty,
AHAITMTUYECKOTO
pelIeHus
ypaBHEHUS
KHHETHKH,

[IponemoHcT
PHUPOBAHBI
BCE
OCHOBHBIC
YMCHUS,
peleHbI Bce
OCHOBHBIC
3aJlauu ¢
OTJCITHHBIMH
HECYIIECTBE
HHBIMH
HEJI0YETaMHU,
BBITIOJTHEHBI
BCE 3aJjaHus
B TIOJTHOM
o0beMe

[IponemoncT
PUPOBaHBI
BCE
OCHOBHbIE
YMEHUS,
pEIICHBI BCE
OCHOBHbIE
3a]a4M C
HErpyObIMU
OIIIMOKAMH,
BBIIOIHEHEI
BC€ 3aIaHMs
B IIOJTHOM
00BeEME, HO
HEKOTOPHIE
c
HeZAoYeTaM
u

IIponemoHncT
pPUPOBaHBI
OCHOBHBIC
YMCHHS,
pereHb!
TUTIOBbIC
3a/1aumn

c
HErpyOBIMH
OIINOKaMH,
BEITIOJTHEH
BI BCE
3a/1aHusl,

HO HE B
MIOJTHOM
obbeme

IIpu
peleHun
CTaHIAPTH
BIX 3a7ady
He
POJIEMOH
CTPUPOBaH
Bl
OCHOBHBIE
yMEHHUs,
UMEIOT
MECTO
rpyoObie
omnoOKu

BIAJETh:

OIIK-1.5

— METOJAMH
MOJTYYCHUS,

[Iponemonc

TPUPOBAHBI

[Iponemonc

TPUPOBAHBI

Nmeetcs

MHWHHMAaJIbHB]

IIpu
peleHnn




aHAIM3a W | HaBBIKK 0a3oBbIe it Habop CTaHIapTH
pelIeHus npu HaBBIKH HaBBIKOB BIX 3319
ypaBHCHHUIA peleHnn npu JUTSt HE
KHHETHKH 4 | HECTAHIapT | peuieHnu pertieHus MPOJCMOH
MHAMUKH HBIX 3aJ1a4 | CTaHJAApPTH | CTaHIAPTHBI | CTPUPOBAH
0e3 bIX 33Ja4 ¢ | X 3amad C | bl 0a30BbIC
AACPHBIX OmKOOK U | HEKOTOPBIM | HEKOTOPHIM | HABBIKH,
pCaKTOpOB. HEJ0YEeTOB | U u UMEIOT
— METONaMH HEeJoueTaM | HeJIOo4YeTaMH | MECTO
IIPUMCHCHU A u rpy6[,1e
peLeHui omnoOKu
YpaBHEHUI
KUHETUKHU u
JTAHAMUKA IS
MpeCcKa3aHus
MOBEICHUS
SIIEPHBIX
pEaKTOpOB.
[Iponemonc | I[Ipoapemonc | Nmeercs IIpu
TPUPOBAHBI | TPUPOBAHBI | MHHUMAILHBI PEIICHUN
HaBBIKHI 0a3oBbIC it Habop CTaHIAPTHEI
npu HaBBIKH HaBBIKOB X 3a]1a4 He
) HaBbikamy | PEUCHHH npu JUTISt MIPOJCMOHCT
OIIK-1.6 pacuera HECTaHIapT | pelICHUH peleHus pPUPOBaHBI
HBIX 3aJla4 | CTaHJapTH | CTaHIapTHHI | 0a30BBIC
PCAKTHUBHOCTH. 0e3 BIX 33184 C | X 3ama4 C | HABBIKH,
OMKOOK U | HEKOTOPBIM | HEKOTOPHIM | UMEIOT
HEJ0YETOB | U u MECTO
HeJoueTaM | HElIo4YeTaMH | rpyObie
u OIIUOKHU
OHCHO"IHBIC MaTcpHralbl JJIA ITPOBCACHUA TCKYLICTO KOHTPOJIA

YCIIEBAEMOCTU M NPOMEXKYTOYHOM arTecTaluu MpuBeAcHbl B [Ipunoxenun x
paboueii mporpamMme JUCIUTIINHBL. [[OTHBIM KOMIUIEKT 3aJaHWil U MaTepUasoB,
HEOOXOMMBIX JIJI OIECHUBAHUSI PE3YJIHTATOB OOYUCHHUS TI0 TUCITUTIIINHE, XPAHUTCS
Ha kKadenpe-pa3paboTyrke B OyMa)KHOM U DJIEKTPOHHOM BHUJIE.

6. YueOHO-MeTOAM4YEeCKOe U MHPOPMALIMOHHOE 00ecTieYeHue TUCIMILTUHBI

6.1. YueOHO-MeTOINYECKOE 00ecIeuyeHue

OcHOBHAs IUTEPATYPA

Kon-Bo
Bun wspanns Mecto Agnpec SK3EMILISIPO
No HaumenoBan| (y4eOHUK, Ton P P
ABTOpP(BI) W3/1aHMS, 3JICKTPOHHOTO B B
/o ne y4ueOHOe W3 0aHUS
Hocobie, 1p.) U3JIaTEIHCTBO pecypca  [0uOIHMOTEKE
P KI'BY
Monenu- Y4eOHoe
poBaHue nocobue
¢duznuec- http://www.st
- KX udentlibrary.r
1 }:A M nporiec- M.: MBI 2019 | u/book/ISBN
o COB B 97853830125
SHEPreTu- 29.html
YECKUX

SAJIEPHBIX



http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html
http://www.studentlibrary.ru/book/ISBN9785383012529.html

peakTopax
Ha
OBICTPBIX
HEUTpO-
Hax
Snepubie YuebHoe https://e.lanb
Hpocky SHEpreTud | Mmocobue ook.com/boo
2 PSIKOB M.: MOU 2015 )
ecKue k/72346
K.H.
YCTaHOBKH
Snepusie VYuebHoe https://e.lanb
Jlebener | sHeprerud | mocoOue CII6. : ps-/7e.
3 BA cCKILe Tas 2015 | ook.com/boo
YCTaHOBKH k/67466
JlomotHUTEIbHAS TUTEPATYpa
H3B:1fm Koo
A Mecto Anpec AK3EMIUISIPO
Ne HanmenoBanu| (yueOHUK, l'on
ABTOpP(BI) U3/1aHUs, AJIEKTPOHHOTO B B
n/m e yueOHOe U3J1aHus 616
HocobHe, U3JIaTEITLCTBO pecypca 15§ Knlflg;exe
ap.)
[Tornomarto | YuebHoe
Hme nocobue http://www.st
MaTepraIbl M.: D-/7Y )
Pucosan Y OpraHsbl N3narensck udentlibrary r
T p A8 2017 | u/book/ISBN
biii B. JI. | perynuposa UU 10M 97853830117
HHUS SIEPHBI MODBHUN
X PEaKTopo 75.html
B
Okcnepume | YueOHHUK https://e.lanb
) MyxuH HTaJdbHAsA 1 | :B3T. CIIo. : 2008- | ook.com/boo
K.H. nepHast pus Jlanp 2009 k/279
uKa
Kunernka u | ydebHOe 3
JlemenTbe perynupoBa | mocobue M.:
3 5B A HUE SIACPHBI DHeproaro 1986
T X pEeaKTopo MHU31aT
B
6.2. UudopmanmonHoe odecnevyenmne
6.2.1. DIEKTPOHHBIE U UHTEPHET-PECYPCHI
Ne HanMenoBaHue 37€KTPOHHBIX U
Ccbuika
/11 WHTEPHET-PECYPCOB
JK «SInepHas sHepreTukay, . . 9
1 pasmemernbi B LMS Moodle 3.8 https://Ims.kgeu.ru/course/view.php?id=2971
) EnunbIil mopTan uHTepHET- https://i-exam.ru/
TECTUPOBaHUS B chepe 0Opa3oBaHUs
3 | CnoBapu ¥ SHIMKJIONEIUU http://dic.academic.ru/
4 DneKTpOHHO-O0MOIMOTe Hasl cCUCcTeMa http://www.e.lanbook.com/

«Jlanby https://e.lanbook.com/



https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1405i8i4o0oaa%2Evan4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1405i8i4o0oaa%2Evan4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/72346
https://e.lanbook.com/book/67466
https://e.lanbook.com/book/67466
https://e.lanbook.com/book/67466
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
http://www.studentlibrary.ru/book/ISBN9785383011775.html
https://e.lanbook.com/book/279
https://e.lanbook.com/book/279
https://e.lanbook.com/book/279
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1801i1i4o0oaa%2Evan4m9l5f932&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%94%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%2C%20%D0%91%2E%20%D0%90%2E
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1801i1i4o0oaa%2Evan4m9l5f932&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%94%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%2C%20%D0%91%2E%20%D0%90%2E

6.2.2. I[lpodeccrnoHanbHbIE 0a3bl JJAHHBIX

Ne Pexum
HaumenoBanue npodeccuoHanbHbIX 6a3
n/ Anpec JoCTyTa
I JTAHHBIX
1 | Poccuiickast HaroHayIbHasi OMOIMOTEKa http://nlr.ru/ CBOOOTHBII
https:// CBOOOIHBIN

2 | web of science webofknowledge.com/

https://www.scopus.com | CBOOOTHBII

3 | scopus /
4 HquHa;{ AJIEKTPOHHAs OMOIMOTEKA https://elibrary.ru/ CBOOOTHBIH
elibrary.ru

5 | HanmonanweHas 31eKkTpoHHass OMOInoTeKa https://rusneb.ru/ CBOOOIHBIN

6 | Texuunyeckas 6uOiIMOTEKA https://techlibrary.ru/ | cBoOoHBIH

7 | apxuB xypHasiioB PAH https://ras.jes.su/ CBOOOIHBII

6.2.3. ndopMalmoHHO-CIIPABOYHBIE CHCTEMBbI
HaumenoBanue

Ne MH(pOpPMaIMOHHO- Anpec Pexm
1/ pMarl b JIOCTYyTIa

CIIPpaBOYHBIX CUCTCM

®enepanbHblil HHCTUTYT
1 | mpoMBIIIEHHOM http://www1.fips.ru/wps/wcm/connect/content _ru/ru
cooctBenHoctu URL:

6.2.4. JIMIEH3UOHHOE | CBO6OI[HO PaCIIpoCTPpaHiACMOC TIPOrpaMMHOC
obecrneueHue AUCTIMTIIIMHBI

PexBu3uthI
Ne HanmenoBanue nporpaMMHOro
Onucanue MOJITBEP K TAIOLITNX
n/m obecrnieueHus
JIOKYMEHTOB
3A0
[Tonp3oBarensckas | "Codr/laitnTpeiin"
1 | Windows 7 IIpodeccuonansnas (Pro) oTIepalMOHHAs No2011.25486 ot
cucrema 28.11.2011 Hewucku.
npaBo. beccpouno
Cucrema noucka CBoOoHast
2 | bpaysep Chrome nHpopmaruu B cetu | nureH3us Heucko.
UHTEPHET npaBo. beccpouno
[TakeT mporpamMm
15 CO3 paHIEH u Crobozmas
3 | Adobe Acrobat g A . nunen3ust Heucko.
npocMoTpa ¢aiinos 10250, BecehOHo
¢dopmara PDF PaBo. P

7. MaTepuaJIbHO-TeXHHUYECKOe o0ecrnevyeHne TUCIUIINHbI

N HanmenopaHue cneualbHBIX OcCHAaIIIEHHOCTD CHEIUaIbHBIX
Ne | Bun yueOnoii . . . .
wn paboTHI TTOMEIIECHUH 1 IOMEIIEHUH T MMOMEIIECHUH ¥ IOMEILEHUH IS
CpPC CPC
JocKa ayAuTOopHas (2 mrT.),
) CO—— YueOnas ay,Z[I/ITOpI/IHv,Z[.HH aKyCTHUYECKas CUCTEMa, IPOEKTOP,
1 N MIPOBEICHUS 3aHATHIA YCUITUTEIIb-MHKIIIED JIJIST CHCTEM
JICKIIMOHHOT'O TUTIA TPOMKOH CBSI3U, IKpaH, MUKPO(OH,
MHUHHUKOMIIBIOTEP, MOHUTOP




JlaGopatopHsble
paboThI

VYueOHast aytuTOpHs IS
MIPOBEJICHUS 3aHATUN
1ab60paToOpPHOTO THIA

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BoINIpAMuTENbHOE BCA-5K,
ITaTUBBI MeTAJNINYeCKue (2 1IT.),
XUMUYECKHe peakTuBhI (0T 10 T 10
1 Kr. B CTEKJISTHHOM M IJIACTUKOBOU
Tape), XMMUYecKasi CTEKJISTHHAsI
nocyza (ot 1 mi go 2 1.), Tabnuna
Menpeneena, Tadnuina mo Th,
tabnunua "CTaHIapTHBIN s
3JIEKTPOJIOB"

VYueOHast ay tuTOpHs IS
MIPOBEJICHUS 3aHATUN
1a060paToOPHOTO THIA

pedpakromerp UPD -45462M,
dotoxonopumerp KOK-3-01,
KosiboHarpesarens [19-4100M,
BECHI AJIEKTPOHHBIE JTa00paTOPHBIE,
pH-metp AHMOH-4100, mraTusel
MeTayuTndecKue (4 1mT.), TUTUTKa
AIIEKTPUYECKasi, XHMUYECKUE
peaktuBsl (0T 10T 10 1 KT. B
CTEKJIIHHOMU U TJIACTUKOBOU Tape),
XUMHUYECKasl CTEKJITHHAs Tocy1a
(ot 1 Mt no 1 11.), Tabnuna
Mengeneena, Tadnuna mo Th,
tabnuna "CTaHIapTHBIN s
3JIEKTPOJIHBIX TOTEHIIUAJIOB"

VYueOHast ay TuTOpHs IS
MIPOBEJICHUS 3aHATUN
71ab60paToOpPHOTO THIA

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BoINIpAMuTENbHOE BCA-5K,
ITaTUBBI MeTAJTMYecKue (2 1IT.),
XUMUYECKHe peakTuBhI (0T 10 T 10
1 Kr. B CTEKJISTHHOM M IJIACTUKOBOMU
Tape), XMMUYecKasi CTEKJISTHHAsI
nocyza (ot 1 mi go 2 1.), Tabnuna
MenpeneeBa, Tadnuia mo Th,
tabnuna "CTaHIapTHBIN s
3JIEKTPOJIOB"

CamocrosiTenb-
Has pabora
oOyuJatomerocs

Kaouuer CPC

MOHO0J0K (30 1mIT.), cCucTEeMa
BHJICOHAOIIOACHUS (6
BHJICOKaMep ), MPOCKTOP, IKpaH

Kaouuer CPC

MOHOO0JIOK (30 mIT.), cucTema
BUJICOHAOMIOACHUS (6
BUJICOKaMEp ), TPOEKTOP, IKPaH,
JIOCKa MarHUTHO-MapKepHast

Kaouuer CPC

[IpoekTop, mepeHOCHOM 3KpaH,
TOHKHUE KIUeHTHI (13 mmrt.),
KOMITHIOTEPHI (S5 IIT.)

CeMuHapckue
3aHATHA.

Y4yeOHast ay TuTOpus st
MIPOBEJICHUS 3aHATUI
CEMHUHAPCKOI0 TUIIA, TPYIIIOBbIX
Y UHJIUBUYaJIbHBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHOM
aTTecTaluu

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BoINIpAMuTENbHOE BCA-5K,
ITaTUBBI MeTAJTMYecKue (2 1IT.),
XUMHUYECKHE peakTuBhI (0T 10 T 10
1 Kr. B CTEKJISTHHOM M IJIACTUKOBOMU
Tape), XMMUYecKasi CTeKJISTHHASI
nocyzaa (ot 1 mu go 2 1.), Tabnuna
Menpeneena, Tadnuia mo Th,
tabnuna "CTaHIapTHBIN s
3JIEKTPOJIOB"




pedpakromerp UPD -45462M,
dotoxonopumerp KOK-3-01,
KosiboHarpesarens [19-4100M,
BECBHI AJIEKTPOHHBIE JTa00paTOPHBIE,
pH-metp AHMOH-4100, mratussl
MeTaJnueckue (4 mrT.), InTKa
IIEKTPUYECKasi, XUMUYECKUE
peaktuBsl (0T 10 T 10 1 XT. B
CTEKJISTHHOW M TUIACTUKOBOM Tape),
XUMHUYECKasl CTEKJITHHAS Tocy1a
(ot 1 Mt no 1 11.), Tabnuna
Menpeneena, Tadnuina mo Th,
tabnuna "CTaHIapTHBIN s
3JIEKTPOJIHBIX TOTEHIIUAJIOB"

VYueOHast aytuTOpHs IS
MIPOBEJICHUS 3aHATUN
CEMHHApPCKOI0 TUIA, TPYIIIOBBIX
Y MHMBHIyaJIbHBIX
KOHCYJIbTalluH, TEKYIIETO
KOHTPOJISI i TPOMEXYTOYHON
aTTecTaluu

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BeIpsmMuTenbHoe BCA-5K,
ITaTUBbI MeTAJNTMYecKue (2 1IT.),
XUMUYECKHe peakTuBbl (0T 10 T 10
1 KT. B CTEKJITHHOM U TJIACTUKOBOMU
Tape), XUMUYECKast CTEKIISTHHAS
nocyzaa (ot 1 mi go 2 1.), Tabnuna
MenneneeBa, Tabnmima mo Th,
tabnuna "CTaHIapTHBIN s
3JEKTPO10B"

Y4yeOHast ay TuTOpus AJist
MIPOBEJICHUS 3aHATUI
CEMHUHAPCKOI0 TUIA, TPYIIIOBbIX
Y UHJIUBUYyaJIbHbBIX
KOHCYJIbTalluH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHOMN
aTTecTaluu

YyeOHast aytuTopus s
MPOBEJICHUS 3aHATUN
CEMUHAPCKOI0 TUIIA, TPYIIIOBbIX
Y UHIUBUYaJIbHbBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHOM
aTTecTalun

JOCKa ayAUTOpHAs, TabIuIa
Menpgeneena, Tadnmna mo Th,
TabIUIa CTAaHJAPTHBIN P
3JICKTPOHOB

8. OcoOenHocTH opraHu3auuu 00pPa30BATEJNbLHOM AeATEJIbHOCTH IJIsI
JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTAMM 310POBbS 1 HHBAJIU/I0B

JIumla ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) u uvHBaJIUIBI
UMEIOT BO3MOXKHOCTH OECHPEISTCTBEHHO TMEPEeMENIaThCsl U3 OJHOTO y4eOHO-
71a00pPaTOPHOTO KOpITyca B IPYTOM, MOJHSATHCS Ha BCE ATAXH y4eOHO-T1a00paTOPHBIX
KOPITYCOB, 3aHUMAThCsl B YYEOHBIX M MHBIX MOMEIIEHUSX C Y4€TOM OCOOCHHOCTEH
NICUX0(U3NIECKOTO PA3BUTHUS U COCTOSIHUS 3/I0POBBSI.

Jist o0yuenus aur; ¢ OB3 u MHBAIMIOB, UMEIONTUX HAPYIICHUS OMOPHO-
JIBUTATEIBHOTO arliapaTa, 00eCTICUeHBbI YCIOBHS OCCIPENATCTBEHHOTO JOCTYyIIa BO
BCce ydeOHbIe ToMmernieHus. MHpopManms O CrenuaibHbIX YCIOBHSAX, CO3aHHBIX
st oOyvaroruxess ¢ OB3 w wHBamMaoB, pa3MellicHa Ha CalTe YHHBEPCHTETA
www//kgeu.ru. Hmeercd BO3MOXKHOCTH OKa3aHHSI TEXHHYECKOM  ITOMOIIHA
ACCHUCTEHTOM, a TaK)Ke YCIIYT CypAONEPEBOTIYUKOB U TH(IIOCYPIOTIEPEBOTIUKOB.

Jns  agantarmuu Kk Bocmpusatho JunamMu ¢ OB3 w uHBaimmamu c
HApYIIEHHBIM CIIyXOM CIPaBOYHOTO, Y4Y€OHOro wmaTepuajia MO JIUCIHUIUINHE
00€eCTIeunBarOTCS CIENYIONINE YCIIOBUS:

- A JIy4IIed OpUEHTAIlMd B ayJUTOPHH, HPUMEHSIOTCS CHTHAJIBI



http://www.kgeu.ru/

OTIOBELICHHS O Havaje U KOHIIE 3aHATHUS (CIIOBO «3BOHOK» MUIIETCA Ha JI0CKE);

- BHUMaHHE CJIa0OCTBIIIAIIET0 O0YYaloIerocsi MPUBIIEKAETCS IEIaroromMm
KECTOM (Ha IJIeUO KJIAJIETCS pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pasroBapuBas ¢ 0OydYaroIIUMCS, MEAArOrHYecKuil pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT $ICHO, KOPOTKHUMH TPEIJIOKCHUSIMHU, OO0ecreunBas BO3MOXKHOCTh
YTEHUS TI0 TyOaMm.

KomneHncamusi 3aTpyAHEHHI pPEUYEeBOTO W HMHTEIUIEKTYaJbHOTO Pa3BUTHUSA
ciaboCbIIANIMX 00yYarOIUXCs MPOBOAUTCS IMTyTEM:

- ICTIOJIb30BAHMS CXEM, THarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIIHMA
C THIEPCCHUIKaMU, KOMMEHTHPYIOIIMMH OTIEIbHBIC KOMITIOHCHTHI N300paKEeHUS;

- PETyJsIpHOrO0 TPHUMEHEHUS YIPaXHEHUH Ha Tpaduueckoe BBIICICHUE
CYIIECTBCHHBIX PU3HAKOB MPEAMETOB U SIBJICHUI;

- obecreueHUs] BO3MOXKHOCTH Il OOYYalOLIErocsl MOMYyYUTh aJAPECHYIO
KOHCYJIbTAIIUIO 10 JIEKTPOHHOM MOYTE 110 Mepe HEOOXOAUMOCTH.

Jnst amantanmuu Kk Bocnpuathro JunamMu ¢ OB3 u uHBanmmamu c
HApYIIEHUSIMUA 3PEHHS CIIPABOYHOTO, y4€OHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPEIyCMOTPEHHOTO  O0pa3oBaTeIbHOM  MPOrpaMMOWd MO  BBIOpaHHOMY
HaNpaBJIEHUIO OJITOTOBKH, 00ECIIEUNBAIOTCS CIAEAYIOLIUE YCIOBUS:

- BeJeTcs aaanTtanus o(QUIManibHOro caiita B ceTd MHTEpHET ¢ ydeTom
0COOBIX TMOTPEOHOCTEN MHBAIUIOB IO 3pPEHUI0, OOECIEYMBACTCS HAIUYUE
KpynHOIIpUGTOBOM CIIPaBOYHON MH(POPMALIMKU O paCIMCAaHUU YUCOHBIX 3aHSATUH;

- TeJarorMuyeckuid pabOTHUK, ero cobeceAHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, NPEACTABIAIOTCS OOYy4YalOUMMCS, MPU ITOM
KKl pa3 Ha3bIBAETCS TOT, K KOMY ME€JAaroru4eckuii paboTHUK 00palaercs;

- IICUCTBUS, JKECThI, IEPEMEICHHSI MEeJarOrMueckoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- mevyatHas WHQOpMaIuUs TMpeAocTaBiseTcs KpynHbIM mipudrom (ot 18
MYHKTOB), TOTAJIHHO 03BYUYHBAETCS;

- obecnieunBaeTcsi HEOOXOAMMbIN YPOBEHb OCBEIIEHHOCTH MOMEILIEHUI;

- TPEIOCTaBISETCS BO3MOXKHOCTh HCIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATHUH U MPABO 3aMMCH 00BICHEHUH Ha AUKTOMOH (110 KeTaHUI0 00yJaroIuXcs).

dopMa mpoBeAeHUS TEKyIIed U MPOMEKYTOYHOM aTTecTaluu JJis
obyygaroruxcsi ¢ OB3 1 HHBaIMAOB ONpEAEIAeTCS MeIarornyeCKuM pabOTHIHKOM B
COOTBETCTBUM C y4eOHBIM IaHoM. [Ipu HeoOxomumoctu oOydaromemycs ¢ OB3,
WHBAIUAY C YYETOM WX WHIUBUAYAJIbHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEH
JaeTCsi BO3MOYKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, MUCbMEHHO Ha
Oymare, MHCbMEHHO Ha KOMIIbIOTEpe, B (GopMe TECTUPOBAHUA H T.M., JTUOO
MIPEIOCTABIISCTCS JOTIOTHUTEIHFHOE BpEeMsI JIJIsl TIOJITOTOBKU OTBETA.

9. BocnuraresqbHas padora

Meroauueckoe  oOecredueHHe Iporecca BOCIHUTaHUS  OOydYaroluxcs
BBICTYITACT OJHUM W3  ONPEACISIIONMX  (PAKTOpOB  BBICOKOTO  KadyecTBa
00pa3oBaHUs.

[Ipn peanm3anuu AUCIUIUIMHBI  HCIIOJIB3YIOTCS — CICAYIOIINE METOJbI
BOCIIUTATEIHHOU PAOOTHI:



- MeToabl GOPMHUPOBAHUS CO3HAHUS JTMYHOCTH (Oecena, JUCTYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, MPUMEP, CAMOKOHTPOJIb, paccKa3, COBET,
yOexieHre u ap.);

- METOJIbl OpPTaHu3alliU JEATeILHOCTH U (POPMUPOBAHUS ONBITA ITOBEICHUS
(3amanue, OOIECTBEHHOE MHEHHE, TNeAarormueckoe TpeOoBaHUE, MOPYyUYEHUE,
npuy4YeHne, Co3JaHNe BOCTIMTHIBAIOIINX CUTYyAIi, TPEHUHT, YIIPAXKHEHHE, U 1. );

- METObI MOTHBAIIUHU JCSITCIBHOCTH M MOBEIeHUS (0I00peHHE, TIOOIIPECHHE
COIIMAJIbHON aKTUBHOCTH, TOPHWIIAHHWE, CO3JaHWE CHUTYallMid YycIiexa, CO3JaHue
CUTYAIIMH JIJIs1 SMOIIMOHAILHO-HPABCTBEHHBIX TIEPS)KUBAHUHN, COPEBHOBAHHE U JIP. )

[Ipu peanuzanuy TUCHMIUIMHBI MPEMOAaBaTENb YUYUTHIBAIOTCS CICAYIOIIHNEC
HaIpaBJICHUS BOCIIUTATCIIBHON JEATEIBHOCTH

I'pasicoancroe u nampuomuyeckoe 6ocnumanue.

- hopMHpOBaHUE y OOYYAIOMIUXCS IIEJIOCTHOTO MHPOBO33PEHHUS, POCCHICKOM
UJICHTUYHOCTH, YBOKEHUS K CBOEH CeMbe, OOIIIECTBY, TOCYIAPCTBY, IPUHSITHIM B CEMbE
u  OOIIeCTBE JyXOBHO-HPABCTBEHHBIM U  COLIMOKYJBTYPHBIM IIEHHOCTSM, K
HAIIMOHATBHOMY, KYyJIBTYPHOMY W HCTOPHUYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJICHHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- hopMupoBaHHE y OOYYAIOIIMXCS AKTUBHOM TPAKIAHCKOM  ITO3MIIHH,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEATN30BBIBATH
CBOM KOHCTUTYITMOHHBIC ITPaBa M 00S3aHHOCTH;

- pa3BUTHE TPABOBOM H  TOJUTHYECKOHW KYJIBTYPHl  OOYYarOIIHXCS,
pacIMpeHne KOHCTPYKTUBHOTO Y4YacTHs B MPHHATHU PEUICHUH, 3aTparuBaroIInx
WX TIpaBa M WHTEPECHl, B TOM YHCJE B PA3IMYHBIX (hopMax caMOOpraHU3aIlnu,
caMOYyTIpaBJieHHs, OOIIECTBEHHO-3HAYNMOM eI TEIILHOCTH;

- popMHUpOBAaHNE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJIAIONIUX  IPOTHBOCTOSTH  JKCTPEMHU3MY,  KceHodoOuw,
JUCKPUMHUHAIIUK TI0 COLMAJbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIlMOHAJBLHBIM
MpU3HAKaM, MEXKITHHYECKON M MEKKOH(ECCHOHAIIBHOM HETEePIIMMOCTH, APYTUM
HETaTHBHBIM COLIMATBHBIM SIBJICHUSIM.

JlyxoeHo-HpascmeeHHoe socnumanue.

- BOCIIUTaHWE YyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBOKEHUS K POJAUTEIISIM, YIUTEIISIM, JTIOJSIM CTapIIETO MOKOJICHUS;

- popMupOBaHUE TPUHIIUIIOB KOJUIGKTUBA3MA U COJIMIAPHOCTH, JyXa
MUJIOCEPIUS M COCTpPaJaHus, TPUBBIYKH 3a00THUTHCSA O JIFOASIX, HAXOISIIUXCS B
TPYAHOU )KU3HEHHOU CUTYallMH;

- popMHUpOBAHUE COJTUIAPHOCTH W UYyBCTBA COIMAIBHOW OTBETCTBEHHOCTU
M0 OTHONICHWIO K JIFOJASIM C OTrPAaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBBS,
MPEOJIOJICHUE TICUXOJOTUYECKUX OaphbepoB MO OTHOIICHHWIO K JIIOASIM C
OTPaHUYCHHBIMH BO3MOXKHOCTSMU;

- bopMUpOBaHKE SMOIMOHAIILHO HACBIIIEHHOTO W JTyXOBHO BO3BBLIIIEHHOIO
OTHOIIICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TIepe/1aBaTh APYTUM CBOM ACTETUUECKUN
OTIBIT.

Kynomyprno-npoceemumenvckoe eocnumanue:

- popMHUpOBaHUE YBAXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpOJa,
Kpasi, CTpaHbl;

- popMHUpOBAHNE ICTETUIECKON KaPTHUHBI MUPA;



- IIOBBIIICHNE TT03HABATEIIEHON aKTHBHOCTH O0YJarOIIUXCSI.

Hayuno-obpazosamenvhoe socnumanue:

- popmMupoBaHUe y 00yJaOIMUXCS HAYTHOTO MUPOBO33PEHUS;

- popMUpOBaHNE YMEHUS I0JTy9aTh 3HAHUS;

- opMUpOBaHNE HABBIKOB aHAJIM3a U CHHTE3a WH(OPMAIIUU, B TOM YHUCIIC B
poheCCHOHAIBHOM 00J1aCTH.



JIMCT BHEeCeHUus U3MEHEeHU |

JlorosiHeHusl ¥ U3MEeHeHusI B paboueil mporpamme AucuUILInHb ¢ 202/202
y4eOHOro roja

B nporpaMmmy BHOCSITCS CeIyIOIIAE U3MEHEHUS:

Vxasviearomes Homepa cmpaHuy, Ha KomopvlxX 6HECEHblL USMEHEHUA,
u Kpamko oaemcs xapakmepucmuka 3mux uMeHeHull

[Iporpamma onobpeHa Ha 3acenaHud Kadeapbl-pazpaboTuvika XuMUS U
BOJIOPOJIHASI SHEPIreTHKA, TPOTOKOJI Ne  OT

3aBenyrommii kKaheapoi A.A. Ynuupos

(moamnuce)

[IporpaMmma opoOpeHa Ha 3acelaHUd METOAMYECKOTO COBETa HWHCTHUTYTa
Temnnoanepreruxu, mpotokos Ne 05/21 ot 21.06.2021 r.

3am. nupekropa no YMP

N.0. damunus

Iloamuce, nata



denepanbHOe rocy1apcTBeHHOE 0I0/IZKeTHOEe 00pa3oBaTeIbHOe
YUpeKACHUuE BbICIIECT O 06pa3013a}m51
K3y «KA3AHCKHI T'OCYJAPCTBEHHBIN SJHEPTETUYECKUM
YHUBEPCHUTET»
(PT'BOY BO «KI'IY»)

@ MUHUCTEPCTBO HAVKU U BBICIIETO OBPA30BAHM ST POCCUMCKOM ®EJEPALIUNA

OLHEHOYHBIE MATEPHUAJIBI
10 AMCHUIIUHE

KuneTuka siiepHbIX peakTOpOB

CnernmansHocTh: 14.05.02 ATOMHBIE CTaHIIMU: IPOEKTUPOBAHUE,
AKCILTyaTalusl U UHAKUHUPUHT

Cneunanmaum{: HpOCKTHpOBaHI/Ie H SKCIUTyaTanusa aTOMHBIX CTaHHI/Iﬁ

Kpanmupukauus: Cneunanuct

r. Kazans, 2021



PELIEH3M:
Ha OLICHOYHBIE MaTepHaIbl JUlsl [IPOBeJeHHs MPOMEKYTOUHOM aTTecTaluu
no aucuurinHe « KHHeTHKa siiepHBIX PeaKTopoB»

Copepkanne OM  coorBerctByetr  TpebosanuaMm  (enepanbHOro
rocyJapcTBEHHOrO CTaHaapTa Beicliero oGpaszosanus no crnenuaibHocTd 14.05.02
«ATOMHBIE CTAHUHH: [POEKTUPOBaHHE, OJKCIUIyaTalus W HHKHHHDHHDY H
yuyeOHOMY ruTaHy.

[lepeuens dopmupyembix komnerenumii: OITK-1.5; OIIK-1.6, xotopeimu
JO/KeH OBHIajeTh o0yyawoluiics B pe3ynbTaTe OCBOEGHMA JIMCLHIUIHHEL,
cootBetecTByer ®OI'OC BO.

ITokasatenn W KpHUTEpHH OLEHMBAaHHWA KOMIETEHLHH, a TakKe MIKaJbl
OlLIeHMBaHHUsA 00EeCIIeYHBAOT BO3MOXKHOCTH IPOBE/IEHHA BCECTOPOHHEH OLIEHKH
ypoBHeii c(hOPMHPOBAHHOCTH KOMIETEHLIUH.

KoHTponpHble 3alaHusi OLEHKH pe3yJIbTaTOB OCBOEHHA pa3paboTaHbl Ha
OCHOBE NPHHIIHIIOB OLEHHBaHUA: BaJIMJJHOCTH, ONPEAeIEHHOCTH, OJHO3HAYHOCTH,
Haf&KHOCTH, TIO3BONAIOT OOBEKTHBHO OLEHHTh YPOBHH C(HOpPMHPOBAHHOCTH
KOMIIETEHLHH.

3aksouenne. YueOHO-METOAMYECKHH COBET JenaeT BBIBOA O TOM, HTO
npejicTaBleHHble MaTepuaibl cooTBeTcTByloT TpeboBanuasm @OI'OC BO no
crenHansHocTH 14.05.02 «ATOMHBIE CTAHLMM: TPOSKTUPOBAHKE, IKCIUTyaTALMS
HHAXMHUPHHT? H PEKOMEHIYIOTCA JUISl HCMO/Ib30BaHHs B y4eOHOM nporecce.

PaCCMOTpEHO Ha 3acelaHHH Weﬁno—me’ronuqecxom COBETA HHCTUTYTA

termiooHepremiy  21.06.2021 . mporokon Ne 05/21

Ipenceparens YMC H.JI. Ynuuposa



OueHouHblE MaTEpUAIIbl IO JUCUUIUIMHE «Kunemuxa s0epHblx peakxmoposy
- KOMIUIEKT KOHTPOJbHO-U3MEPUTEIbHBIX MAaTEepHaNiOB, IMPEIHA3HAUEHHBIX JJIs
OLICHUBAHUS PE3yJIbTaTOB OOYyUEHHUS Ha COOTBETCTBUE MHAMKATOPAM JOCTH)KCHHUS
komnetrenuuii (OIIK 1.5, OIIK 1.6).

OnenuBaHue pe3yibTaToB OOYYEHHs IO AMCLUUIIIMHE OCYIIECTBISETCS B
pamMKax TEKyIIero KOHTPOJS YCIeBAaeMOCTH, TPOBOJMMOTO TIO0 OaibHO-
peiitunrosoii cucreme (BPC), u npomMexyToyHOM aTTecTaluu.

Texkynuii KOHTPOJb yCHEBAEMOCTH OOECleurMBaeT OLIEHMBaHUE Ipoliecca
o0yd4eHHs TO AWCIUILIMHE, TPOBOAWTCA B BHUAC HWHIANBUAYATbHOTO M (WIJIH)
rpyNnoBOro omnpoca (yctHO 17R10 MHUCHbMEHHO); 3alIUThI
71a00paTOPHBIX/KOHTPOJIBHBIX PadOT; 3alIUThl TUCHMEHHBIX JTOMAIIHUX 3aJaHHIA;
Ipe3eHTAlN TIPOEKTOB, pedepaToB, Ap. 3aJaHUI, BEINOTHEHHBIX WHINBUAYATHHO
WIA TPpynnoi o0ydaroIuxcs; KOJJIOKBUYMOB; TECTUPOBaHUS (MHUCHbMEHHO WIH C
UCIIOJIb30BaHUEM KOMIIBIOTEPA); KOHTPOJIS BHIIIOJHEHUS! CAMOCTOSITENIbHOM paboThI
oOyyaronuxcs (MMCbMEHHO UK YCTHO), JIp.

[IpomexyTouHass arrecTausi HMEET LEJIbI0  ONPENEIUTh  YPOBEHb
JOCTUKEHUS] 3aIUIaHMPOBAHHBIX PE3yJbTaTOB OOYy4YEeHMs] IO JUCUUIUIMHE 32
oTpeieieHHbIN Tiepuo (4 kypc, 7 cemecmp) M IPOBOAUTCS B (hOpME DK3aMEHa.

OneHoyHble MaTepHaibl BKIIOYAIOT 3aJaHUs JiA TPOBEACHUS TEKYIIETO
KOHTPOJIS aTTecTaluu

YCIIEBAEMOCTH M NPOMEKYTOUHOU

1. TexHoJiornueckasi Kapra

oOyyarommxcs,
pa3paboTaHHbBIEC B COOTBETCTBUU C pabouell MporpaMmoil AUCITUTIIIUHEI.

Cemectp 7
Kox YpoBeHb OCBOCHHUS JUCIUILIMHBI, OaIIIbI
Howmep Hanmeno-
WHJUKATOpa| HEYJIOB-HO | YOB-HO | XOPOIIO | OTJIMYHO
pasnena/ BaHUE
Bung CPC JOCTYDKEHUS]
TEMBI JTUC- OIIEHOYHOT'O HE 3aUTEHO 3a4TEHO
KOMIIETEHIH
IUTUTMHBI cpeacTna . B HIDKE B B
u HU3KUI CpeIHUull | BBICOKUU
CpEeIHEero
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
N3yuenue
TEOPETUYECK
Pasnen 1 P
oro
DJIeMEeHT
MaTepuara,
apras MOJITOTOBKA K
KHHETHIC ) paGopato Kurb o OIKCLS, e 6 | 6-8 8-10 10-13
a patop OJIP 1.6
HOMY
TEIJIOBOT
0 3aHATHUIO,
MOJITOTOBKA K
peakTopa .
KOHTPOJIbHON
pabote
Paznen 2 N3yuenue
N3meneH | Teopernueck
ue oro KutP OIIK-1.5
> | Menee 6 6-8 8-10 10-13
peakTuB | Marepuaia, OJIP 1.6
HOCTH B | MOATOTOBKA K
nepexon | maboparop-




HBIX HOMY
pexXuMax 3aHSTHIO,
" MOATOTOBKA K
aBapuii- | KOHTPOJbHOU
HBIC pabote
nporecc
bI
N3yuenue
TEOPETUIECK
Paznen 3 oro
VYnpasne | marepuaina,
HUE MOJATOTOBKA K
snepus | naoparop- | o | OV Menees | 68 | 810 | 1113
u HOMY
peakTopa 3aHSTHIO,
MU MOATOTOBKA K
KOHTPOJIBHOU
pabore
N3yuenue
TEOPETUUECK
oro
Pa3znen 4 Marepuana,
OtpaBie | MOATOTOBKA K OJIP OIIK-1.5, Merce 12 12-15 16-19 19-21
HUE nabopaTop- Tect 1.6
peakTopa HOMY
3aHSTHIO,
MOATOTOBKA K
TECTy
Bcero 6amnos | Menee 30 | 30-39 40-49 50-60
[TpomexxyTouHast aTTecTalus
DK3aMeHarl
Hoaroroska k| = e | OIS | Nenee 25 | 2529 | 3034 | 3540
3K3aMEHY N 1.6
Hroro 6a10B 0-54 55-69 70-84 85-100

2. [lepeyeHb OLIEHOYHBIX CPEICTB

KpaTKaH XapaKTCPpUCTUKa OHICHOYHBIX CPCACTB,

WCIIOJIBb3YEMBIX IPH

TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXKYTOUHOM aTTecTaliuu 00y4aromerocs
10 TUCLUHUTUINHE:

HanmeHnoBanue
OneHouHble
OLIEHOYHOT'O Kparkas xapakTepuCTHKa OLICHOYHOT'O CPECTBA
MaTepuabl
CpeacTBa
IIepedyenn
. 3aJaHuil U
Brimonnaenue naboparopHoii paboThl, 00paboTka A
Otuer no " . BOIIPOCOB ISl
. | pe3yabTaTOB UCHIBITAHUHN, H3MEPEHUN, IKCTIEPUMEHTA.
nabopaTopHOU 3aIIUTHI
Odopmienue oTdera, 3alIUTa Pe3yJbTaTOB .
pabote (OJIP) . nabopaTropHOit
1a00paToOpHO pabOTHI 1O OTUETY
paboTHI,
nepevyeHb




TpeOoBaHMIl K
OTYETY
. Kommekt
CpencTBo IpoBEepKU YMEHUN TPUMEHSTD MOJTyYE€HHBIE
KounTponbHas KOHTPOJIbHBIX
3HAHUS U1l pEUICHUs 3a/1a4 ONPEEICHHOTO THIIA 110 .
paborta (KaTP) 3a/1aHui o
TeMe WK pa3aeny
BapHaHTaM
CucremMa CTaHIapTU3UPOBAHHBIX 3aJaHUM, Kommnekr
Tect (TecT) MO3BOJIAOIIAs aBTOMATU3UPOBATh MPOLEYPY TECTOBBIX
M3MEpEHUS YPOBHsI 3HAHUM U YMEHHI 00yJaromerocs 3aJaHUMN
[lepeuenb
. . . | TeopeTHueCKnuX
DK3aMeH SBJISETCSI UTOTOBOM (OPMOIA OIICHKH 3HAHUI BOIDOCOR
DOk3ameH (DK3) | CTYIEHTOB, IPUOOPETEHHBIX B TEUEHUE CEMecTpa KOMII)IJIGKT’
00y4eHUs 1O TUCITUTLIINHE
MPAKTHYECKHUX
3aJaHUI

3. OueHo4YHbIE MATEPUAJIBI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yYAKOIINXCS

HaumeHnoBanue KonTtponbHast pabota no pasneny «iaeMeHTapHasi KHHETHKA
OLICHOYHOI'0 CPE/ICTBA | TEMJIOBOTO pPEaKTOpa»

1. Yto Takoe cBs3aHHas u cBoOoaHA sHeprus? [IpuBeaure
IPUMEPBHI.

2. K xakomy By 3Hepruu (CBs3aHHAs/CBOOO HAS) OTHOCUTCS
sanepHoe ToruBo At ADC? [Touemy?

3. Kak w1 nocpencTBOM Yero OCyIIeCTBIISIETCS paCCEUBaHUE
SHEPTUHU B SIICPHBIX peakTopax?

4. Yro npencrasisieT codoit Terosbiaesitonas coopka (TBC)? I'me
pasmematorcst TBC?

5. [laiiTe onpeneneHre «aKkTUBHAs 30Ha.

6. Jlaiite onpenenenue siiepHbIX 3P PEKTUBHBIX MUKPOCCUCHHA.

7. Uto mpeacTaBisieT co0oii deMeHTapHas sTueiika akTUBHOM 30HBI
peakropa BBOP?

8. B uem paznuiia Mexay TeroBbLaesomumM 35eMenToM (TBIJT) u
TerutoBbLIenstomeit coopkoii (TBC)?

9. JlaiiTe onpenesieHUE AESPHON pEaKIuu.

IIpencraBnenue u 10. B geMm 3akirouaeTcss MEXaHu3M 00pa30BaHUsl COCTABHOTO sijipa?
colepKaHue 11. C xako# 11e1p10 HYy>KHO pacCEMBaTh CBOOOIHYIO SHEPTHIO?
OLICHOYHBIX 12. Kak niu nocpeacTBOM 4ero OCYIIECTBIISIETCS pacCEMBaHUE
MaTepuasoB SHEPruu B SACPHBIX peakTopax?

13. Kakue kaHaibl pacnajga cocTaBHOTO s1pa Bbl MokeTe Ha3BaTh?
14. Kakue aBa ycIoBUS JOJDKHBI BBITIOTHATHCS JIJ1s1 00pa30BaHUS
COCTaBHOTO sipa?

15. Jaiite onpeaeneHue akTUBHOM 30HBI SIIEPHOTO PEAKTOPA.

16. Kakue pa3HOBHIHOCTH MUKPOCEUEHUH SAEPHBIX
B3alMMOJICUCTBUI BBl MOKETE HA3BATh?

17. Kak cBA3aHO MaKpOCEYEHHE C MUKPOCEUEHUEM SIIEPHBIX
B3auMOJICUCTBUIT?

18. Uto mpencrasisier cob60it BO30YX)ACHHOE sIIPO?

19. Yro npencraiser coO0i MOTOK HEUTPOHOB B cpene?

20. Kak onpenenauTs AOII0 CTATKUBAIOIIUXCS C SIIPOM HEUTPOHOB
MIPY U3BECTHOM MOTOKE HEUTPOHOB?

21. Chopmynupyiite Teopemy beprymmm o0 onpeneneHuu
BEPOATHOCTH SIAEPHBIX B3AUMOACHCTBUH.

22. Yto Takoe cBsi3anHas U cBoOoHa dHeprus? [IpuBeaute




PUMEPBHIL.

23. OOBsACHUTE, YTO 3HAYUT PACCEMBATH CBOOOIHYIO DHEPTHIO?
[IpuBeauTe MpUMeEpHI.

24. Kak nay ocpecTBOM YETO OCYIIECTBISETCS paCCEUBAHUE
SHEPTUU B SACPHBIX peakTopax?

25. YTo Takoe MUKPOCEUEHHUS AIEPHBIX B3aUMOICHCTBUI?

26. O0BsICHUTE, YTO 3HAYUT PAaCCEHBATh CBOOOIHYIO SHEPTHIO?
[IpuBenure npuMepsl.

27. Kak w1 mocpecTBOM YEro OCYIIECTBIISIETCS paCCEUBAHUE
SHEPIHUH B SIIEPHBIX peakTopax?

Kpurepuu onenku u
I1KaJia OUCHUBAaHUA
B Oanax

[Tpu orieHKe BHIOTHEHHOTO 33JaHUsI YYUTHIBAIOTCS CIIEIYIOIIHE
KpUTEPUU:

1.3nanue marepuana

" lcopeprkaHre MaTepuasa pacKpbITO B MOJIHOM 00bEME,
MPEeyCMOTPEHHOM IIPOrpaMMoid TUCIUIUIMHE — 0,5 Oana;

0 coaepkaHUE MaTepHalla pacKphITO HEMOJHO, TOKa3aHo o0IIee
MMOHMMAHKUE BOMIPOCA, IOCTATOYHOE JIJIS TaTbHEHIIEro N3yYeHHUS
nporpamMmmHoro mMarepuania — 0,25 6amr;

0 He pacKpbITO OCHOBHOE coJiepKaHue yueOHoro marepuana — 0
0aJIoB;

2.ITocnenoBaTenbHOCTh U3JI0KECHUS

0 coaepxaHHe MaTepHualia pacKpbITO MOCIEI0BATENbHO,
J0CTATOYHO XOopoIo npoaymano — 0,5 6anna;

0 mocienoBaTeIbHOCTh U3JI0KEHUS MaTepHalia HeIOCTaTOYHO
npoaymana — 0,25 6amr;

0 myTaHUIa B U3JI0KEHUH MaTepuaia — 0 6aios;

3.Binanenue peubto 1 TEPMUHOIOTHEN

0 maTepuai U3JI0)KEH IPaMOTHBIM SI3bIKOM, C TOUHBIM
UCIoNIb30BaHueM TepmuHonoruu — 0,5 6anna;

0 B U3JI0KEHUHU MaTepHalia UMENINCh 3aTPyIHEHUS U TOMYIEHBI
OITMOKY B ONPEICTCHUH IMOHSATUI U B UCIIOJIb30BAHUH
TepmuHoioruu — 0,25 6amr;

0 IOMyIIEHBI OIIMOKH B ONpeIeIeHNH MOHATHIA — 0 6aioB;
4.YMeHue peniaTh pacueTHhIE 3a/1a4u

0 mMOKa3aHO YMEHHE MPABUIILHO BBIMIONHATH PACUETHBIC 3aJaHUS C
HCIIOIb30BaHUEM TpeOyembIx dhopmyra — 0,5 Gama;

0 pemieHue 3a1a4 ¢ HEKOTOPBIMU Hepodetamu — 0,25 6a;

0 OTCYTCTBHE peLIeHHs WK HeBepHoe penienne — 0 6amios;
5.YpOBEHB TEOPETUUECKOTO aHAIN3a

0 ToKa3aHO yMEHHeE JenaTh 0000IIeHNe, BEIBOIBI, CDABHEHUE —
0,5 6amna;

O o00oO1IeHue, BEIBO/IBI, CPABHEHHUE JICJIAFOTCS C TIOMOIIHIO
nperogaBarens — 0,25 6amr;

0 mMoJHOe HEYMEeHHUeE AenaTh 00001IeHNe, BbIBOIbI, cpaBHEHHS — 0
0aIoB;

KoJunyecTBOo 02/110B: MAKCUMYM — 2,5

HaumenoBanue
OLIEHOYHOI0 CPe/ICTBA

TecToBbIE 3a0aHNS 10 JUCLUATLINHE

IIpencraBnenue u
coJiepXKaHue
OLIEHOYHBIX
MaTepHaoB

1. K kakoMy THIy peakTOpoB OTHOCAT peaktop Tuna BBOP? 1) ¢
BOJIOM T10J] TaBJICHHEM; 2) ¢ TpadUTOBBIM 3aMeuTeneM; 3) Ha
OBICTPBIX HEUTPOHAX; 4) C Ta300XJIAXKIAEMBIM TEIIJIOHOCUTEIIEM
2. UTO Cy’>XKUT TOTUTMBOM JIJIsl aTOMHBIX CTaHIUK? 1) MpupoIHbIi
ra3; 2) okcua ypasna 3) yromus; 4) Ouomacca




3. Ha xakue 1Ba Kjacca 1o yCTpOMCTBY aKTUBHOM 30HBI ACIISITCS
peakTopbl? 1) ¢ KBapaTHOM PEIIeTKO / ¢ rekcaroHaJbHOU
pemIeTKOM; 2) ¢ BOJHBIM 3aMeTUTENIEM / ¢ TPAaQUTOBBIM
3aMeIuTeNeM; 3) TOMOTEHHBIH / TeTepOTreHHBbI; 4) Ha OBICTPBIX
HEWTpPOHAX / Ha TEIJIOBBIX HEHTPOHAX

4. Yro Takoe aromHast Macca? 1) Uucio 351eKTpOHOB HAa aTOMHBIX
opOuTansax; 2) Yucmo mpoTOHOB U HEUTPOHOB B siipe atoma 3) Yucmo
SHEPreTUYEcKUX ypoBHeH sipa; 4) [lopsakoBbiii HOMep BelllecTBa B
ITepuoanueckoii cucreme .M. Menaeneesa

5. Kak npuHsATO 0003HaYaTh YMCIO IPOTOHOB U HEUTPOHOB B SApPE
atoma? 1) Z; 2) A; 3) A-Z 4) A+Z

6. Kak onpenenuts unciio HEUTpoHOB B siape atoMa? 1) Ilonenuts
3HAYE€HHE aTOMHOM Macchl romnosam; 2) CioXuTh 3HaYeHUE aTOMHOU
MAacchl C YACIOM IIPOTOHOB; 3) YMHOKUTH 3HAUEHUE aTOMHOW MacChl
Ha YKCJIO TPOTOHOB; 4) BrruecTs 13 3HAYCHUST aTOMHOM MACChl YHCIIO
IIPOTOHOB

7. Yto Takoe rereporeHnsiii peakrop? 1) Peaktop, y koToporo
3aMeTUTENb U ypaH MPeACTaBIAI0T co0oii cmech; 2) PeakTop, y
KOTOPOTO TOIUIMBO Pa3MEILEHO B 3aMeIJTUTele B BUIE
000c00seHHBIX 0JI0KOB; 3) AHAJOrMYHOE Ha3BaHUE PEaKTopa Ha
OBICTPBIX HEUTpPOHAX; 4) AHAIOTHYHOE Ha3BaHUE PEaKTOpa Ha
TEIJIOBBIX HEUTPOHAX

8. Uro mpencraBiseT coO0W cedeHUE STUYCHKN TeKCaroHAIbHOU
aKTHUBHOM 30HbI rereporeHHoro peakropa? 1) Kpyr; 2) Ksagpar; 3)
[IpaBunbHbIM mecTUrpaHHUK; 4) [IpaBUIBHBIN TPEYTOIHHUK

9. I'me B peakTope MPOUCXOAMT JIeJIeHuE sijiep atomoB ypana? 1) B
aKTHBHOM 30He; 2) B maporeneparope; 3) B Teronocurene; 4) B
3aMeINTENe

10. Yro naxomutcst BHyTpr TBOJI? 1) ras; 2) sxunkocts; 3)
3aMeIuTeNb; 4) TOIUIMBHBIC TA0JIETKA OKCHJIA YpaHa

11. CKkOJbKO 30H MOXHO BBIJEIUTD Y JJIEMEHTAPHON AYECUKU
peaktopa Tuna BBOP? 1)22)13)34)5

12. Yro sBasieTcs 3ameanuTeneM B peakropax tunia BBOP? 1) ras; 2)
KUAKOCTH (BO/A); 3) 3aMeNIUTENh OTCYTCTBYET; 4) 0007I0UYKa
peakrTopa

13. Yto Takoe pazMep «I0J KJII0U» UM IIar FeKcaroHaabHON
pemeTku akTUBHOM 30HBI? 1) PaccTostHue mexmay
JUCTaHIIMOHUPYIOLMMU penieTkamu; 2) Paccrosnue mexay TBC-
kamu; 3) PaccrosiHue Mexay ABYMs MapajijieIbHBIMH CTOPOHAMU
suelKHU akTUBHOU 30HBI; 4) Paccrosinue mexay TBOJI-amu

14. Yro Takoe cocraBHoe spo? 1) Jlensmeecs sapo; 2)
Henensimeecs saapo; 3) SAnpo atoma ypana 4) Snpo B Bo30yXIeHHOM
COCTOSIHUU;

15. Ypan ¢ kakoi aToMHOM Maccol cuntaetcs aensmumes? 1) U 238
2) U2353)U 234 4) U 233

16. C xakum oborarieHueM nmpumensiercs TomtiBo st ADC? 1) 1%
2) 2% 3) 90% 4) 4,4%

17. Tlo xakoii (opmyiie BICYUTHIBACTCS KO QHUITUEHT
pasmuoxenns? 1) E co=n-£-¢-0; 2) E co=m-:¢ 3) E co=£-9-0 4) E
00="m-0

18. KakoBo Ha3zHaueHue 3amenutens B peaktope? 1) CHU3UTH
KMHETUYECKYIO SHEPTHIO HEUTPOHOB; 2) CHU3ZUTH CKOPOCTh
TETJIOHOCHUTEIIS B aKTUBHOM 30HE; 3) CHU3ZHUTH KOJIMYECTBO
o0pazyronmxcsi HeUTpoHOB; 4) C 1embio 3arIyIIUTh PEaKTOP




19. Kak Ha3bIBaeTCsl pacCTOSIHUE, KOTOPOE MPOXOAUT HEUTPOH J0
CTOJIKHOBEHHUS C SIPOM, TIOCJIE YETO CUUTACTCS OTKJIOHEHHBIM Ha
yroa /2 1) Inuna 1o paccestHus 2) TpancnoptHas qiuHa 3) Jinaa
10 noryoueHus 4) JInuHa 10 pe30HaHCHOTO 3axBara

20. Yto mpoucxoauT ¢ HEUTPOHOM B mporiecce auddy3uu? 1)
[Tornomienue 2) PesonancHslii 3axBat 3) Paccesnue (3amemenue) 4)
[IpeBpamenue

21. Yro Takoe cpeauuii HelTpoH? 1) HeiltpoH cpeaHux pasmepos 2)
Hetitpon co cpenneii ckopocThio 3) HellTpoH co cpenneit sHepruei
4) HeliTpoH ¢ ycpeIHEHHOU CKOPOCTBIO, SHEPTHEH, OIMHAKOBBIM
MPOXOXKACHUEM PACCTOSTHUS OT CTOJKHOBEHUS K CTOJIKHOBEHHUIO U
OJIMHAKOBBIM YTJIOM PacCEsHUS

22. Yro Takoe chepuiecku-cuMMeTpudHoe paccesiuue? 1) Paccesaue
HEHTPOHOB B aKTUBHOM 30HE cepuyeckoro Tumna 2) Paccesnue
HEHUTPOHOB C OJIMHAKOBBIMH 3HEPTUSAMHU U CKOPOCTSIMH BO BCEX
HarpaBJIeHUsAX B 00beMHOM IpocTpaHcTBe 3) PaccesHue HEUTPOHOB
C OJTUHAKOBBIMU SHEPTUSMU M CKOPOCTSAMHU BO BCEX HAIIPABIICHUSX B
MJIOCKOCTHOM MpOCTpaHcTBe 4) PaccesHrie HEUTPOHOB Ha OJIUH U TOT
K€ YroJI MOocie KaKJ0T0 CTOJIKHOBEHHUS C SAPOM

23. Yro o3HavaeT «Tpu» B hopmyJie mojacuera kodpduiuenra
muddys3un: D=1tr/3? 1) Tpu HanpaBneHus paccesHus 2)
TpexmepHoe mpocTpaHcTBO paccessHus 3) [ImockocTHOE paccesHue
4) 3HaueHue yria paccestHus

24. Yro Takoe auddy3nonnbiii Tok? 1) TedyeHne HEHTPOHOB U3
obmnacreii ¢ 60bIIel TUIOTHOCTHIO B 00JIACTH C MEHBIIEH
MJIOTHOCTHIO 2) Teduenne HeUTPOHOB M3 00JIacTel ¢ MEHbIIEH
IJIOTHOCTBIO B 00J1aCTh ¢ O0JIbINeH mIoTHOCTRIO 3) [ToromneHue
HeHUTpoHOB 4) PaccessHue HEUTPOHOB

25. Yro takoe nzotponHas auddysusa? 1) Juddysus HeHTpoHOB B
pasmHoxkaromien cpeze 2) Huddy3us HEHTPOHOB ¢ OTMHAKOBBIMH
sHeprusmu 3) Juddysust HEUTPOHOB cO chepruecKu-
CHUMMETPUYHBIM pactipesiesiecHneM ckopocteit 4) [lepeTok HEHTPOHOB
u3 00nacTei ¢ OOJbIIeH IIOTHOCTHIO B 00JIACTh C MEHBIIIEH
IJIOTHOCTBIO

26. Kak cBs3aHa TpaHCIIOPTHAsI JUIMHA PACCEIHUS HEUTPOHOB C
TPAHCIIOPTHBIM MaKPOCKOIMMYECKUM CEYEHHEM?

Dl.=%:
2}1”:1.*'2”
3)1,=D/3
Wyl et

Y A ek

27.YTto o3HaYaeT 3HAaK «KMUHYC» B ypaBHCHUH JU(PHY3MOHHOTO TOKA!
j=-DgradO 1) JlanHas BeIH4MHA OTPHUIATEIbHAS 2) 3aps Aapa
orpunareneH 3) YObUIb HEUTPOHOB U3 00JIACTH ¢ OOJIBIICH
MJIOTHOCTBHIO B 00J1AaCTh C MEHBIIIEH TIOTHOCTRIO 4) Koaddhunmert
g dy3un 6epercs co 3HAKOM «MHHYC»

28. Uto o3HavaeT «Tpu» B popMyIie MmojcyeTa KBajapara JJITHHbI

[2 = — ].. —
maddysum: 2 L2, ? 1) Tpu HanpaBrieHust paccessHus 2)
TpexmepHoe npocTtpaHcTBO paccestHus 3) [lmockocTHOE paccessHue
4) 3HaueHue yria paccessHus

Kputepuu onenku u
IKaJia OCHUBAaHUA

[lIxana oueHnBanus: MeHee 25% - HeyIOBIETBOPUTENIBHO; 25-50% -
yA0BIETBOPUTENBHO; 50-75% - Xoporto; 6onee 75% - OTIUYHO.




B Oayutax KoJsmnyecTBo 02/U10B: MAKCUMYM — 5

HaumenoBanue

Otuet no nabopaTopHoi padoTe.
OIIECHOYHOI'0 Cpe/ICTBA

Bcero B Teuenue cemecTpa npeayCcMOTPEeHO MpoBeacHue 4
71a00paTOPHBIX PadOT.

Hampumep, naboparopnas padota « CHeKTpbl HEUTPOHOB SACPHBIX
PEaKTOpPOBY.

B odopmiennn otdera 10KHBI OBITh BKJIIOUEHBI pa3ebl: TeMa
paboThl, 11eNb, 000PYIOBAaHUE U PEAKTUBBI, X0 pabOThI, pacyeTsl,

[IpencraBnenue u BBIBO/I.

coIepiKaHue [lepeyeHb KOHTPOJIBHBIX BOIPOCOB JIJIsI 3AIIUTHI JIAOOPATOPHOU
OIIEHOYHBIX paboTHI:

MaTepuajoB 1. Kakue 3aK0HbI Ha3bIBAKOTCA CTATUCTUHECKUMHE, YEM OHHU XapaKTepu3

2 JlaiiTe onpeneneHue cnekrpa GUu3n4eCcKoil BETMUUHBL, YEM OH U3ME[]
3.Kak ycTaHaBIMBaeTCA PaBHOBECHOE PACIPEACICHHE MOJIEKYJI IO CK(
4 Kakoit criekTp Ha3bIBae€TCsl HEMPEPBIBHBIM, IPUMEp?
5.0npenenenue 1 CHHOHUM JIMCKPETHOTO CIEeKTpa, npumep?

6.Uto Ha3bIBaeTCA IUIOTHOCTHIO BEPOSATHOCTH, NPUBETUTE (DOPMYITY U
7.O0BACHUTE BBIPAKEHHUE «CMEKTP HOPMHPOBAH», MOSICHUTE (popMyIia
8. Kak onpenensrorcs MeIMaHHbIC W CPEIHHE 3HA4CHHA (H3UHECKOii B

Brimonnenune nabopaTopHoii paboTHI.
PaGora BrInoyiHEHA B MOJIHOM 00beMe — 0,5 Gamna;
Pabora BrimonHena ue 10 kouma — 0,25 6amna;
0 Pabora He BeImonHeHa — () GaIIOB.
Oo6paboTka pe3yabTaTOB HCIIBITAHUHN, U3MEPEHUH, SKCIIEPUMEHTA.
PesynbraTsl 00paboTanbl, pacueTsl caenansl — 0,5 Oana;
PesynbTarel o0paboransl yactuano — 0,25 Ganna;
0 PesynbTaTel He 00padoTans — 0 GaIIOB.
Odopmienue oTyera.

Kputepnu OLEHKU U | [ Oryer odhopmuten ¢ cobumoientem mpasui — 0,5 Gaymia;
IIKaJja OLCHUBAHUS
0 Oruer opopmiieH He 1o npaBwitam — 0,25 Oamna;
B Oanax
0 Oruer He opopmiteH — 0 GayIoB.
3ammra pe3ynbTaToB Ja0opaTopHOi paboThI IO OTYETY.
0 He BO3HUKaET 3aTpyIHEHUI IIPU 3AILUUTE OTUYETA, BCE OTBETHI
npaBuUiIbHBIE U TTOTHBIE — 0,5 Oara;
0 BcerpedaroTcs ommOKY Mpy OTBETE HA BOIPOCHI TI0 TaO0OpaTOPHOU
pabote — 0,25 Gamios;
0 Her monumanus TemMbl 1a00paTOPHON PabOTHI, 3aIIUTA
HecocTosTeNnbHa — 0 0asioB.
KonnyecTBo 0a/1510B: MaKCUMYM — 2
4. OneHOYHbIE MAaTEePHAJIbI IPOMEKYTOYHOM aTTeCTAIMI
HaumenoBanue
JK3aMeH
OLIEHOYHOI0 CpecTBa
[IpencraBnenue u OneHouHble MaTepUallbl, BEHIHECEHHBIE HA SK3aMEH, COCTOST W3
coJiepKaHue 9K3aMEHAIIMOHHBIX OHMJICTOB, BKJIIOYAIOMIMX 2 TEOPETHUYECKUX
OIIEHOYHBIX BOIIPpOCa U OJHY pacueTHyro 3amady. Bcero 50 sk3amMeHallMOHHBIX
MaTepUajoB 6uneros. [IpuMepsl 5K3aMEHALIMOHHBIX OUJIETOB:




buier 1

1. Kaxum YpaBHEHHEM OIIHMCHIBAETCS T dy3us
3aMEISIONIMXCS. HEUTPOHOB MPU ONMMCAHUW HEUTPOHHOTO ITUKIIA?
2. Kax BO3HMKAET OTpULIATEIIbHBII TEeMIIEPaTyPHBIN
KO2(pPUITMEHT peakTUBHOCTU?
3. Urto Takoe 3ama3ibIBAIOIINE HEUTPOHBI U Kak OHU
MOSIBIIAFOTCS ?

buner 2
1. UTo moOKa3bIBaeT »dJIEMEHTAPHOE YpPABHEHUE KUHETUKHU
peaxkTopa?
2. YeM [JOMONHEHO 3JIEMEHTApHOE ypaBHEHUE KHUHETUKU IS

ycioBusl noakpuruueckoro peakropa? Ilouemy? Uto o3Hagaer
JTAaHHOE ypaBHEHUE?
3. Uro mnpexncrasisier coboil motok HeiTpoHo? dopmyna
MOTOKAa HEUTPOHOB.

Kpurepuu onenku u
IKaJia OUCHUBAaHUA
B Oanax

[Ipu BBICTaBICHUYN OAJIJIOB 32 OTBETHI HA 3aJaHUs B OMJIETE
YUYUTBIBAIOTCS CIEAYIOIINE KPUTCPUU:

1. ITpaBWJIBHOCTH M MTOJTHOTA OTBETOB HA TEOPETUUECKHUE
BOIIPOCHI

2. YMeHue pemaTh pacueTHbIE 3a/1a4n

3. Ilonnmanue U CHOCOOHOCTH OOBSICHUTH CYyTh MPOUCXOISAIINX
(dbyHIaMEHTATBHBIX MTPOIIECCOB, PEIICHHEM KOTOPBIX 3aHUMAETCS
JTUCHUIIIIMHA XUMHUS B TEIUIOSHEPT€THKE.

4. Brnanenne OCHOBHBIMU METO/IAMU TEOPETUUYECKOTO U
AKCIEPUMEHTAIIBHOTO UCCIEA0OBaHUS XUMUYECKUX ITPOLIECCOB ra3oB,
KHUIKOCTEH, pacIsIaBOB, TBEPBIX U CHITYYUX TEJ, UCIIOJIb3yEMBbIX
KaK TETTIOHOCUTENI U pabOUue Tela B TeII0-TEXHOIOTHUECKUX
ycranoBkax TOC.

5. Bnanenue crnieniaibHBIMU TEPMUHAMHU U UCTIOIB30BAHUE UX
MIPU OTBETE.

6. YMeHne 00bICHATD, IeJIaTh BRIBOABI U 0000IIEHUS, JaBaTh
apryMEHTHPOBaHHBIC OTBETHI

7. Jlorn4HOCTH U IOCIIEA0BATEIBHOCTh OTBETA

8. JleMOHCTpanusi ClTOCOOHOCTH YYacTBOBATh B pa3padOTKe
0000IIIEHHBIX BAPHAHTOB PELICHHS MTPOOIEeM
Ot 35 1o 40 GamIOB OIEHUBAETCS OTBET, KOTOPBINA IMOKA3bIBACT
MIPOYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB U3y4aeMOM MpeaMETHOMN
00J1aCTH, OTIINYACTCS TITyOMHON U TTOJIHOTOM PAaCKPBITHS TEMBI;
BJIQ/ICHUE TEPMUHOJIOTHUECKUM allapaToM; YMEHUE OObSICHSITH
CYIIIHOCTb, SIBJICHUM, TTPOIIECCOB, COOBITUH, JCNIaTh BHIBOJIbI U
0000111eHNS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, TPHUBOIUTH
MIPUMEPBI; CBOOOTHOE BIIaJICHUE MOHOJIOTHYECKOU PEUbIO,
JIOTUYHOCTD U MOCJICA0BATCILHOCTh OTBETA.

Ot 30 no 34 GayIOB OIEHUBAETCS OTBET, OOHAPYKUBAFOIIIHI
MIPOYHbIE 3HAHUSI OCHOBHBIX MPOIIECCOB U3y4aeMOU MpeaMETHOMN
00J1aCTH, OTINYACTCS TITyOMHON U TTOJTHOTON PaCKPBITHS TEMBI;
BJIQ/ICHUE TEPMUHOJIOTHUECKUM allapaToM; YMEHUE OOBSICHSITh
CYIIHOCTb, SIBJICHUM, TTPOILIECCOB, COOBITUH, JACNIaTh BHIBOIbI U
000011IeHNSs, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, TPUBOIUTH
MIPUMEPBI; CBOOOTHOE BIIaJICHUE MOHOJIOTHYECKOU PEUbIO,
JIOTUYHOCTH ¥ TIOCIEN0BATENIbHOCTh 0TBETAa. OJHAKO AOMYCKAEeTCsI
OJIHA — JIB€ HETOYHOCTH B OTBETE.

Ot 25 o 29 GanoB OIEeHUBAETCS OTBET, CBUICTEIHCTBYIOIINN, B
OCHOBHOM, O 3HaHHUH MPOIIECCOB M3y4aeMO MPEAMETHON 00IacTH,




OTJIMYAIOIIUNCS HETOCTATOYHOM TITyOMHON W TTOJIHOTOW PaCKpPBITHUS
TEMbI; 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH; cI1ab0
c(hOpMUPOBAHHBIMHU HaBBIKAMU aHAJIM3a SIBJICHUI, IPOLIECCOB,
HCAOCTATOYHBIM YMCHHUCM J1aBaTh apIryYMCHTUPOBAHHLIC OTBCTHI U
MPUBOJIUTH MPUMEPHI; HEAOCTATOYHO CBOOOIHBIM BiIaIEHUEM
MOHOJIOTHYECKOU PCYbIO, JIOTUIYHOCTBIO U MOCJICAOBATCIbHOCTBIO
oTBeTa. Jlonmyckaercs HeCKOJIbKO OIMOOK B COJIEpKaHUU OTBETA.
MaxkcumajibHOe KOJIH4eCTBO 0AJU10B 32 IK3aMeH - 40
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