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|. OIIMCAHUME ITPOI'PAMMBbI

Hacrosimass mporpamma BCTYNUTEIBHOTO SK3aMeHa B aCHUPaHTypy IIO
cneyuanonocmu  1.4.13  Paouoxumus (Xumudeckue Hayku) TpeAHA3HAUYCHaA s
OCYIIIECTBJICHUS TIpHieMa Ha OOy4YeHHe Mo 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIICTO
o0pasoBaHms - TpOrpamMMam MOATOTOBKY HAYYHBIX U HAYYHO-TIETarOTUYECKUX KaJIpPOB
B aCHHUPAHTYPE W COJCPKUT OCHOBHBIE TEMBI W BOMPOCHI K DJK3aMEHY, CIHCOK
OCHOBHOM M JIOTIOJTHUTEIHHON JIUTEPATYPhl M KPUTEPUH OIICHUBAHUSI.

Il. OCHOBHBIE PA3/IEJIBI U BOITPOCHI K OK3AMEHY

1. SinepHo-¢pu3znyeckne OCHOBBI PAAUNOXUMHHU

1. Snpo, oCHOBHBIE XapaKTepuUCTHKU. Moaenn snapa. SlnepHble Cuiibl. DHEPrus CBS3H
anpa. lllupuna ypoBHS U BpeMsl )KU3HHU si/ipa B BO30YKJAECHHOM COCTOSIHUU.
2. SnepHble cunbl. DHeprusi CBA3M sApa - NodHas M ynenbHas. CraOwibHblE U

pamuoakTuBHble u30TONBl. @DopMmyna Belinzekkepa, €€ cocraBisome. OJHEpPrus
BO30YKIEHUS SApa, €€ TUCKPETHOCTD.

3. Tunel spepHbIX npeBpameHnid. HykinumaHas kapra. 3aKOHBI COXPAaHEHMS M pacyer
sHepreTudyeckux HGHEKToB sAepHbIX mpeBpaimieHuil. [Ipumepsl cxeM paauoaKTUBHBIX
pacnagoB. CHOHTaHHOE JIEJICHUE.

4. Anbda-pacnian. TynnensHblid 3¢ dext. IlpaBuno cnsura. CBsizp sHepruu anbda-
pacmaza ¢ pa3sHOCTbIO MacC U YPOBHSMU BO30OYKIEHHUS HCXOJHOTO U KOHEYHOTO sJep.
Kunernueckas sHeprus anbga-uacTuil, 3Heprust otaa4un. CriekTp anbha-4acTuil.

5. 3akoHomMepHOCTH OeTa-pacnaga. KoHkypeHIus BU0B pacmaaa. Y CTOMUMBOCTH U300ap
K Oera-pacmagy. DHEpPreTHUECKHd CIEKTp OeTa-dacTull, CpelHsis dSHeprus. HeWtpuHo u
AHTUHEUTPUHO. AHHUTWIALIMOHHOE W3JIydeHHE. BTopuuHble mpoLecchl B 3JIEKTPOHHOU
000JI04Ke aTOMa MOCJIE ANEKTPOHHOTO 3aXBaTa.

6. ['amma-u3nydenue. Illupuna sHepreTMyeckoro YpoOBHS M BpeMsl KU3HU sjpa B
BO30YX/IEHHOM COCTOSIHUM. MeTacTaOMiIbHOE COCTOSIHME, HM30MEepHbIN mepexon. Crektp
raMMa-u3iaydeHus. BHyTpeHHSSI KOHBEPCHSI M TPOLIECCHl PA3PAIKU  BO30YKIEHHOU
AIEKTPOHHOU CHUCTEMBI.

7. OcHOBHOM 3aKOH pajMoOakTHBHOrO pacnaja. Ilepuon mosypacnana u cpeaHee BpeMms
KU3HU.

8. Pacnag u HakomieHue paaMoOHYKINAOB. PanuoakTuBHble paBHOBecusd. Kunernka
HAKOIUICHUS U pacnaja sJep B psaax reHeTUYECKH CBS3aHHBIX HYKIUIOB.

9. B3anmoaencTBue TKENbIX 3apsSKEHHBIX YacTUL ¢ BEIeCTBOM. KuHeTnueckas s3Heprus
anb(a-yacTuIl U CKOPOCTh UX TepeMeleHus B BemecTBe. OCHOBHbIE MEXaHU3MBI Tepeaadn
(motepu) KMHeTHWYEeCKOM sHepruu. JlunelHnas nepenadya sHepruu. Kpusas bperra. Tpek u
npober anbpa—uvactui. OcnabiieHue MoToka aabpa—4acTHII.

10.  BsaummopgeiicTBue 6eta-u3nydeHus ¢ BemecTBoM. COOTHOIIEHHE TOTEPh HA HOHU3AIIHIO
U TOPMO3HOE M3TydeHue. DMIUpHUUEcKas OlleHKa MOHU3AIIMOHHBIX U PaJUallMOHHBIX MOTEPb.
YepeHKOBCKOE HW3NydeHHE. YAelbHas MOHM3auus Bo3ayxa. IlorioiieHue 3HEpruM M Tpek
Oera-uacTui B Boje. Ociabiienue moToka 6eTa-4yacTull, MAaKCUMaJIbHBIA TPOOET.

11. BzaumopeilcTBUE HEWTPOHOB C BEIIECTBOM. OJEMEHTapHas TEOpUs 3aMEJICHUS
(paccestHust) OBICTPBIX HEUTpoHOB. Cpemnsis norapudmuyeckas moteps sHepruu. [Ipoder
(mpoHUKaromas CnocoOHOCTh) OBICTPBIX HEUTPOHOB. KuHeTnueckas sHeprus siiep OTAAuH.
WNonuzanus cpenbl. Jduddys3us TErnoBbIX HEHUTPOHOB, CpellHEE BpeMs KU3HH TEIJIOBOTO
HEWTpPOHA; TMOIVIOLIEHWE HEWUTPOHOB. XapaKTEepPUCTHKAa  PA3JIUYHBIX  3aMEIJIUTENEH.
KoHcTpyK1Ms 3aIIUTHBIX SKPaHOB MpU paboTe C HEUTPOHHBIMU UCTOYHUKAMHU.

12. BsammopeiicTBHE raMMa-H3JIy4eHHUsI C BemecTBOM. OCHOBHBIE MEXAaHU3MBI Ieperadn
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SHEPruu. 3aBUCUMOCTh CEUEHUH TpeX MEPBUYHBIX MPOILECCOB ME€PENAYN FHEPTUH OT SHEPIUU
dboTOHOB U 3apsnaa saep obiydaemoro martepuana. OOmactu mpeoOnagaHusi OTIAEIbHBIX
MexaHu3MoB. @oToaddeKT, mpoiecchl, conpoBoxaatomue (oromoruomnienue. PezonancHoe
doronornomenue.  KoMnToHOBCKOE — paccesHHe,  HHEPreTUYECKOe  paclpejelieHue
KOMIITOHOBCKHUX 3JIEKTpOHOB. OOpaTHOE paccesiHue.

13.  SlnepHble peakiuu, MEXaHHM3M, THIBI peakuuil. DHepreTudeckue 3PGEeKThl SIESPHBIX
peakiuii. DHEPreTUUECKU MOopor peakuuu. Peakiuu ¢ ydacTMeM HEUTPOHOB. 3aBUCUMOCTH
3(()EKTUBHOTO CEYEHHs] OT DHHEPruu HEWTpPOHOB. PanuanuoHHBIA 3aXBaT TEIUIOBBIX
HEUTPOHOB. Peakiuu BBIHYXAEHHOIO JeieHHs. DHepreTuueckuil apdext. Llennas snepHas
peakiusi.

14.  SlnepHble peakuuu C 3aps>KEHHBIMH YacTHIaMHU. D(PQPEKTUBHOE CeUueHUe, 3aBUCUMOCTh
OT TUMa W 3Hepruu yactull. KyJloHOBCKUi moTeHIManbHbIi Oapbep. dDoTosaepHble peakinu.
[Toporogast sueprust oToOHOB.

15. OOmas xapakTepucTHKa METOJOB TOJNYyYeHHUsS PpaJUOHYKIUAOB. PeakTopHbie
pamuoHykiIuabl. Hakoruienwe paauoHykiuga B oOnydaemoi wmumieHu. Crydail TOHKOM
mutienu. [lonyyeHne paInoHyKINI0B Ha YCKOPUTENSIX 3apsyKEHHBIX yacTHll. BpiOop Muiienn
U ycioBHil o0nyuyeHus. Pacuer HapaOOTKu pauOHYKIIHUIOB.

16. OcHOBHbIE METOABl PErHCTpAllMd U JETEKTOPhl HOHU3HPYIOUIUX HU3ITyYEHUH.
AOGCOIOTHAas U perucTpupyeMasl akTUBHOCTb. BiusiHUE ycIOBUN HM3MEPEHHN HA BEIUYUHY
peructpupyemMoit paguoaktuBHocTH. Kosddumuent perucrparuu.

17. VoHusanuoHHas kamepa. YCTpPOWCTBO, MPUHIMI paboOThl, mpuMeHeHue. [IpuHimm
pabotel cuetunka [eilirepa-Mriomiepa. @oH u paspematoniee Bpems. [IponoprroHaabHBIM
CYETYUK, KOHCTPYKUHMs. MexaHusm u Kod(pPUIMEHT razoBoro ycuiaeHus. DPQPeKTUBHOCTb
CYETUMKA K pa3JIMYHBIM BUJAM U3JTy4EHUSI.

18. T'amma-cnexkTpoMeTpusi. YCTPOWCTBO M TMPHUHIUI pabOThl TaMMa-CIIEKTPOMETpA.
MexaHu3M perucTpanuu M3JIy4yeHUs MOJYIPOBOAHUKOBBIMH U  CHUHTHILISHUOHHBIMU
JNETEeKTOpaMu. ArmnmapaTypHbeli crnekTp. OTHOCHTEIBHOE HHEPreTHUECKOE pa3pellieHHUeE.
KanubpoBka criekTpoMeTpoB 1o 3Hepruu U 3HPEKTUBHOCTH.

19. Knaccudukanuss W XapakTepUCTHKAa OCHOBHBIX THUIIOB CIUHTHIJISTOPOB: CHEKTP
ucnyckaeMbIX ()OTOHOB, BpPEeMsl BBICBEUHMBAHMS, CBETOBOM BBIXOJ, MPO3payHOCTh. JKujkue
CIMHTUJUIATOPBL: PaCTBOPUTEINN, aKTUBATOPHl. CHUHTUIUIATOPHI IS IETeKTUPOBaHMs anbda-,
Oera-, raMMa- 1 HEHTPOHHOTO U3TYUYCHHUS.

20. TlonympoBomHukoBbli nerekTop. CoOCTBEHHass W TNpPHUMECHasT POBOAUMOCTb.
[TomynpoBogHHUK Kak paboudee BEIIECTBO ACTEKTOPa — MPOIECCHl MPeoOpa3oBaHUsl dHEPTUH,
dopmupoBaHre HUMITyJIbca TOKa. KOHCTpYKIMM JETEKTOpOB anb(a- W raMma- H3ITy4EHHS.
Onepretudeckoe pazpemenue. [Ipumenenue I111/] B raMmma-crieKTpoMeTpuUH.

21.  JKuAKOCTHO-CUMHTWUISIUMOHHAsE  cnekTpoMmerpusi.  Ilpoueccel  mpeoOpa3oBaHUs
SHEPruM HMOHU3UPYIOLIEr0 M3IYy4YEHUS B IKMIKMX CLHUHTWILIATOpaXx. XHMHUYECKOE W
onrtuyeckoe ramenue. [IpumeHenne s CieKTpoMeTpun anbga- 1 6eTa-u3mydeHH.

22.  YepeHKOBCKHE JETEKTOPHl. JIJIMTENbHOCTh HMMIYJIBCOB YEPEHKOBCKOTO H3JIy4YEHUS.

Pagunaropsl. Jlerexkropsl 6€3 OKYCHUPOBKH U ¢ (OKYCHPOBKOH. DHEPreTHUECKOE pa3peiicHue
JIETEKTOPOB C (POKYCUPOBKOI. DPPEKTUBHOCTD K PA3IUYHBIM THIIAM U3TyUCHHUS.

2. Buojioruyeckoe aeiicTBe HOHU3UPYIOIIET0 U3JIYyUYeHHUs U PaTHANAOHHAS

0e30macHOCTh
1. OcHOBHAas1 KOHIEIIINS PaTuo0nOIOTHH. DTanbl OMOJIOTMYECKOT0 JCHCTBUS U3TyUCHUS.
[IposiBiieHre paIaiMOHHOTO TOPAKEHHSI OPTaHU3Ma MPU PA3TMYHBIX 032X 00TydeHUSI.
2. JleTepMUHUPOBaHHBIC U CTOXACTHYECKHUE 3P PEKTHI paguaIllmIOHHOTO TOPAXKEHUSI.
3. Teopust mumieHu. JleTanbHOCTh, BBDKMBAEMOCTb, pa3jIMYHbIC BHUIBI KPHUBBIX J103a-

3¢ dexT.



4. PannanvoHHO-XxMMHU4Yeckuil BBIXOA. JI€MCTBHE IUIOTHO- M PEAKO-HOHU3UPYIOIIMX
u3nydeHuid. [lponykTel panuonusa Bojabl. PaguanuoHHbIE MOBPEXIEHUS OMOJIOIMYECKHX

MOJIEKYIL.
5. MexaHu3MBbI TOBPEXKICHUS KIIETOK TP 00J1ydeHnH. PaquouyBCTBUTEIBHOCTD.

6. Panuannonnsie noBpexaeHuss nykieotugoB, PHK u JIHK. Opno- u nByxHUTEBbBIE
pa3psiBbl JIHK. Penapanmonnsie nponeccsl, poib JJHK-nonnmepas. Paguanmonsasie MyTanum.
7. PaguonporekTopsl M paaroCEeHCHOMIN3ATOPhl. MexaHu3Mbl JIEHCTBUSA, YCIIOBUS
npuMeHeHus. KonnyecTBeHHAs: XapaKTepUCTUKA U3BECTHBIX PAIUONPOTEKTOPOB.

8. Jo3umetpus. Ilpenmer uccnenoBanus u Kpyr 3anad. OCHOBHbIE XapaKTEPUCTHUKHU OIS
MOHU3HpYIOLEero u3nyueHus. Cpeanss sHeprus noHu3auuu BemecTts. Teopus bparra-I'pes.

9. MexaHu3mbl T€peladyd SHEPruM  HOHM3UPYIOUIETO  M3JIYyYEHHUS  BEIIECTBY U

dbopmupoBaHUE 1036l O0TYUECHUS.

10. MexaHusMmbl Tepeiadynd SHEPruud (POTOHHOTO HM3IYUYEHUsS BEIIECTBY, (HOPMHPYIOIIHE
no3y. Csss3p mexny KERMA wu mornomieHHON 1030M iis  (DOTOHHOTO HM3TyYCHHS.
AMOUEHTHBINA DKBUBAJIEHT O36I.

11. Topmo3sHasi cmocoOHOCTh (JIMHEWHas mepemada sHepruu). CBs3b MEXIY TOPMO3HOMU
cocobHocThio (JIIID) um Ouonormdeckord 3(PQPeKTUBHOCTHIO H3IMydeHHH. CBA3b MEXIY
MOTJIOIIEHHOM Y 9KBUBAJIEHTHOM J103aMH JJI PA3HBIX TUIIOB U3IIYYEHUSI.

12. DddextuBHas mo3a. B3BemmBaromue KOAXPOUIMEHTH s pa3iNdHBIX TKaHEH.
BnusHue Bo3pacta, mona M Apyrux (akTOpoB Ha TMOKHU3HEHHBIA PHUCK 3a00JIEBaHHS MpU
00JTydICHHH.

13. OcHOBHbBIE TUIIBI 103UMETPOB. CIIOCOOBI OMPeIeICHUsI MOTJIOMEHHOM TO3bI.

14.  ComocraBnenue Pa3IMYHBIX THUIIOB JIO3UMETPOB (OTYyITPOBOTHUKOBEIE,
TEPMOJIIOMUHUCIICHTHBIE, HA OCHOBE MOHU3AIIMOHHBIX Kamep). JlIoOCTOMHCTBAa M HENOCTATKHU.
O6act TIPUMEHEHHUS.

15. DddextuBHas no3a u dPpdeKTUBHAsS KOJUIEKTHBHAs J03a. CrocoObl OLIEHKH U
HOpMaTHBHas 0a3a.

16.  OcHOBHbIE TPHUHIMIIBI paualnoOHHON Oe3omacHocTh. [Ipeaensl 103 ns mepcoHana u
HaCEJICHHUS.

17. PapuanuoHsHblii KOHTPOJb. OOBEKTH PAAUAIMOHHOTO KOHTPOJISI U KOHTPOJIUPYEMbIS
napameTpel. Ham3op 3a sjgepHOl W paauanoHHON Oe3zomacHocThio. HopmatuBHBIE
JOKYMEHTBI, pErJIaMEHTUPYIONIMe padoTy C HMCTOYHUKAMHU HOHUBHMPYIONIMX H3IyYEeHUN H
pPaIuoOaKTUBHBIMH BEIIECTBAMH.

18. PapgmanmonHasi 6€30MacHOCTh HacelleHUs. ECTeCTBEHHbIE M TEXHOTEHHBIC MCTOYHUKH
oOnyuenusi. Bxianm B cpemHO0 TOA0BYIO 1103y. ComocTaBieHHWE C YCTaHOBJICHHBIMU
npeneaamu J103.

19. OcHoOBHBIC NPHUHIUIBI OpraHU3alMd pabOThl C HWCTOYHUKAMH HOHU3ZUPYIOIINX
U3Iy4eHUN. ['pynnsl paIuoHyKIHIOB U KJIACChl padoT. PagoakTUBHBIE OTXOIBI.

20. Pagmanmonnsle aBapuu. Kiaccudukanusi, NpUYMHBI BO3HUKHOBEHHSA,  (ha3bl
npotekanus. Kpurepun BmeraTebCTBa MPU PaaHalliOHHBIX aBapHUsX.

3. Metoanbl pa3jieeHnsi, KOHIEHTPUPOBAHUSA M ONpe/ieleHUs] PAAHOHYKIUI0B

1. Knaccudukamnus u o0mias XxapakTepucTHKa METOOB pa3/ieJICHUs] U KOHIIEHTPUPOBAHUS
B PAJIUOXUMHUH.
2. OcaxneHnue W co-ocaxkaeHue. Tumbl HocuTened. Tumbl n30oMOp(HOTO 3amereHus.

[IpakTHueckoe NPUMEHEHHE METOA0B OCAXKICHHS/CO-OCAKACHUS B PATHOXMMHYECKON
IPOMBIIIJIEHHOCTH U PAIO3KOJIOTUH.

3. KunpkoctHas skcTpakuus. MexaHu3Mbl 3KCTpakuu. OCHOBHBIE THIIBI 3KCTPAareHTOB.
Oddexr BbicamuBanug. MHorokpaTtHas 3kcTpakuus. CrnocoObl peanu3alud MHOTOKpPaTHOU
SKCTpakiuu. Tumbsl 3KcTpakTopoB. llypekc-mpouecc. IlpuMeHeHne METOAOB KUIAKOCTHOMN
DKCTPAKLUU JJI TEHEPATOPOB PATUOHYKIIUIOB.
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4. HNoHOOOMEHHOE KOHLIEHTpUpOBaHKHE. MexaHu3Mbl HOHHOTO oOMeHa. OCHOBHBIE THIIbI
copOenToB. [lopsaok anmoupoBaHusl.

S. OKCTpakIMOHHast Xpomarorpadus. MexaHu3sMbl cOpOIMM B 3KCTPaKIMOHHOM
xpomarorpapuu. OCHOBHBIE THIBI COpOEHTOB. [IpuMepbl MpakTUYECKOro MPUMEHEHUs IJis
pPaMOXMMHYECKOI0 aHaJIN3a U OYUCTKU PAUOHYKIMIOB 1JI AAEPHONU MEIUIHBI.

6. Metonsl  mpoToyHOTO W MeMOpaHHOro  ¢pakiuoHupoBaHus.  [IpuHIUIEBL
dbyHKImoHnpoBaHus ycTpoiictB. OCHOBHBIE MpecTaBUTe I MeMOpaH. O0IacTh NPUMEHEHHUS.
7. [IpyHIMIIBI  perucTpalii  HWOHHU3UPYIOLWIETO H3JIYyYEHUS M THUIIBI JIETEKTOPOB.
N3mepenne HU3KUX YPOBHEN PaAUOAKTUBHOCTH. DOH U XOJIOCTOU IKCIIEPUMEHT.

8. Macc-CrieKTpOMETpUYECKOe  ONpEACNICHUE  paJluoOHyKIuaoB. IlpemmymectBa wu
OTpaHUYEHUS METO/A.

9. TpekoBble JETEKTOPHl W METOJ paauorpaduu A ONPEAeTICHUS PaTUOHYKIHIOB.

[Mpuniunst GopmupoBanus nzodbpaxkenuit. Tumbl gerektopos. [IpuMepsl UCTIONB30BaHMS.

4. HpOH3BO}ICTBO H30TOIIOB M sii€epHasi MEINIIUHA

1. OOmas xapakTepuCcTUKa TPUMEHEHHS pPAINOAKTUBHBIX W3IYYCHUH B MEIUIIMHE.
SnepHas meguuuHa.

2. OOmas xapakTepuCTUKa METOJOB PAAMOHYKIUIHON TUArHOCTUKH. PalnoHYKIHIBI,
UCMOJb3yeMble [UIsl €€ NpoBeAeHUs (TpeOoBaHUS K pPATUOHYKIMIAM M XapaKTepHbIe
IPUMEPHI).

3. OOmass xapakTepucTHKa METOJOB pPaJMOHYKIUAHOM Tepamuu. PanuoHykaumasl,
UCMOJb3yeMble [UIsl €€ NpoBeAeHus (TpeOOBaHUS K pPATUOHYKIMIAM M XapaKTepHbIe
IPUMEpHI).

4. SnepHo-pu3nUecKre OCHOBBI TOTYUYCHHS DPATIUOHYKIHIOB B SIACPHBIX PEAKIUSIX C

3apsOKEHHBIMM YacTHIaMU (KMHETHMKAa Ipoliecca, CEYEHUE PEaKIMu, BIMSIHHE Ha BBIXOJ
SHEPruu YaCTHUIl, COCTaBa M (PU3MKO-XMMHUYECKHX CBOWCTB MuIlleHHU). lcronb30BaHue
YCKOPHUTENEH JJIs 3TUX LETEH.

S5. SAnepHo-pu3nyeckue OCHOBBI TMONYYCHHS PATUOHYKIUAOB B SIAEPHBIX PEAKIHUAX C
HEeWTpoHamMu (KUHETHKA IIpollecca, CEYEHUE pEaKlUH, BIHUSHUE HA BBIXOJ HSHEPIUU
HEUTPOHOB, COCTaBa U (PUBMKO-XUMHUYECKUX CBOMCTB MHUIIIEHU). VCMonb30BaHME SIIEPHBIX
PEAKTOPOB ISl ITUX LEIEH.

6. [Tonyuenue 18E, Hcnonb3yemble siEpHBIE PEaKIMU, MUIICHH, XUMUYeckue (Hopmbl
crabummsanmn “F. PagpodapMipenapars Ha ocHOBE “F.
7. [Tonyuenue e, Hcnons3yemble siepHbIE PEaKlud, MHIICHH, XUMHYECKHUE (HOpMBI

crabunmsarmn -C. PagnodapMmpernapatst Ha ocHoBe C.

8. ITonyuenue Mo u "I [IpeumymiecTBa 1 HEAOCTATKU PA3IUYHBIX clTOcOO0B. [Ipumenenue
ITHX PAJAMOHYKIUOB B SACPHOU MEIHUIINHE.

9. [TonydyeHue M MpUMEHEHUE PAAMOAKTHBHBIX M30TONOB TaJIUS B SJEPHONM MEIUIIUHE.
PangnodapmnpenapaTsl Ha OCHOBE H30TOIOB TaJIHS.

10.  PagmomyxnuaHble reHepaTopsl. O0mas xapakTepucTuka. ['enepatopsl Y u ¥ Re.

11.  Tlonmyuenue Rl v C MOMOIIBIO PaMOHYKJIUIHBIX TeHEepaTopOB.
PajmodapMareBTHIecKas XiuMus " TC.

12.  CoBpemenHble TpeOOBaHUS K MPOU3BOJCTBY paarodapmipenapaToB. ABTOMAaTH3AINA
nporeccoB cuHTe3a. KoHTposb kauecTsa.

5. HpnMeHeHne PaIuO0aKTUBHLIX HHANKATOPOB
1. H3oTomnHbIe MECTOAbI B HAaYYHBIX  HUCCJICJOBAHHAX. MCTOI[ pPaarOaKTUBHBIX

uHaukatopoB (MPU): npuHumunel npuMEHEHUs, JIOCTOMHCTBA METO/A, BO3MOXKHbBIE
OTrpaHUYECHUS.
2. dusnKo-xMMHYECKUE 0COOEHHOCTH MOBECHUS HHANKATOPHBIX KOJIMYECTB BELECTB.
3. N3oTomHbIe 3 PEKTH U UX UCTIONH30BAHNE B HAYYHBIX UCCIIEJOBAHUSIX.
5



4, Meuenoe coenunenne kak ocHoBa MPU. Pammonyxmuast mis MPU. OOmas
XapaKTEPUCTHUKA METOJIOB MOJIYYEHHUS U BBIACIICHHUS.

S. HomeHkiatypa ME4eHbIX COEUHEHU.

6. OO61mas xapakTepuCcTUKa METOAOB MOJTYYEHUS] MEUEHBIX COCAMHEHUI.

7. N3otonubiii 0OMeH. Ero posib B TMONMyYeHWH MEYEHBIX COCAMHEHUW WM TPU HX
npumMeHeHnu B MPUL.

8. [IpyunHBl npoOTEKaHUsT HW30TOMHOro oOMeHa. PaBHOpacmpeneneHue H30TOIOB.
Kunetrka romoreHHOr0o H30TONMHOr0 0OMeHa. M3oTonHoe pazdasnenue. CreneHs oOMeHa.

9. OO61mre TPUHIMIBI XMMHUYECKOT'0 CHHTE3a MEUEHBIX COCTUHEHUM.

10. buocuHTE3 MEUEHEBIX COeTMHEHUH.

11.  SnepHO-XMMHUYECKHUE METOJIbl CUHTE3a MEUEHBIX COCIMHECHUI.

12. Croenumduka MeToma TEPMHYECKOH aKTUBAlMU TPHUTHS KaK CIoco0a TOTyYeHHS
MEUEHBIX COCIWHCHMH W HW3y4YeHHUS CTPYKTYPhI MaKpPOMOJICKYJI M aJCOpPOIMOHHBIX CIIOB
MMOBEPXHOCTHO-aKTUBHBIX BEILIECTB.

13.  Pagmonyknmabl OMOTEHHBIX AeMeHTOB. OOIas XapaKTepUCTHKa CBOMCTB, METOOB
perucTpaiuu u odjactel MPUMEHEHHUS.

14.  IlpuMeHeHHE METO/Ia PATUOAKTUBHBIX HHINKATOPOB B aHAIUTUYECKOW XUMHH.

15. IIpuMeHeHHE METO/Ia PATUOAKTUBHBIX HHIUKATOPOB B (PU3NUECKOM XUMHH.

16. IIpuMeHeHHE paIMOAKTUBHBIX HHINKATOPOB B OPraHUYECKON XMMUU U OMOXHUMHH.

17. Pannomerpuueckuii aHann3. AKTUBAllMOHHBIN aHAJIU3.

6. XMMHA aKTHHHIOB
1. CXOJCTBO W pa3IMunde CBONCTB JIAHTAHOWJIOB M AaKTUHUIOB. AKTHHUIBI Kak Sf-
anemMeHThl. OCOOEHHOCTH 3JIEKTPOHHOTO CTpPOCHHS. JIaHTaHOMHOE M AaKTHHOWJIHOE C)KAaTHeE.
[IpuuuHel, cneaCTBHS.

2. OOmias XapakTepuUCTHKa CBOWCTB AKTUHHUIOB B PA3IUYHBIX CTENEHSIX OKHUCIICHUS.
PacTBOpuMOCTB, KOMITIIEKCOOOpa30BaHHE, THIPOIIN3.

3. [Tpupoanble U30TONBI TOPUS M 00JACTH MX NpPUMEHEHHUs. BaxHeimme coeluHeHuUs
TOpUS, UX MOITYyYEHUE U 00JIaCTH UX TPUMEHEHUSI.

4. Knapk ypana, M30TOINHBIN COCTaB, paAuOaKTUBHOCTh. [IpuMeHeHue ypaHa B siepHO-
TOIUIMBHOM IUKJIE.

S. CreneHu OkHCIIeHHS U HOHHBIE (OpMbl ypaHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC

CBOMCTBA MOHOB ypaHa. ['OMONOrMyeckuil ps OKCUIOB ypaHa M MX OCHOBHBIE CBOMCTBA.
Cxema B3aMMHBIX NTpEBpaIleHU OKCHI0B ypaHa. CUHTE3 U CBOMCTBA ypaHATOB.

6. Pounb minyToHus B S€pHO-TOIIMBHBIX IMKIax. HapaboTka miuyToHusl.

7. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE TMPEBPAIICHUs] MOHOB IIyTOHUs. Cradunuzanus
IUIYTOHUA B cTeneHsAx okucienus (3+), (4+), (4+) u (6+). [lonyuenne u XuMHUeCKUE CBOMCTBA
JTMOKCH/IA TITyTOHUSI.

8. [Tonyuenue HEeNTYyHHUS. Nonnsie dbopMbI HENTYHHUS. OxucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE MPEBpAIICHUs] MOHOB HeNTyHUs. KomiuiekcooOpa3oBaHHE pa3IMYHBIX
MOHOB HENTYHHS.

7. SInepHbI TONJIMBHBIN UK
1. PaznuuHble saepHble TOIUIMBHbIE LMKIBL. IlpeumymiectBa M HegoCTaTKU. YpaH-
IUTyTOHUEBBIA UK. TOPUEBBIN UKIL
2. VYpaH B Npupoje, ero MuHepanbl U MecTopoxaeHus. CrnocoObl JOOBIYM YpaHOBBIX PYII,
oOoratutenbHble U adduHaxHble Mpouecchl. KoHeuHble MPOMYKThl YPAHOBBIX T'OPHO-
000raTuTeabHbIX KOMOMHATOB.
3. Texnomnorus kouBepcuu B UFg. Xumuueckne acieKThl KOHBEPCHH.
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4. Bumel ypaHa 1O CTENEHH €ro HM30TOMHOrO oOorameHus. MareMaTH4ecKhe OCHOBBI
000raTUTEIbHBIX IIPOLIECCOB. ["azonudPy3noHHBIM cnoco0 oOorareHusl.
["azouenTpudyxubii cnocod oboramieHus. JlazepHO-ONTHYECKUE U DIIEKTPOMArHUTHBIE
nporeccel oboramenus. CpaBHEHHE METOA0B 0OOTaIlICHHUS.

5. Buabl TOMIMBHBIX KOMIIO3ULUHI U1 (haOpHUKaUK sIepHOTO TOIIMBA. JIMOKCHA ypaHa Kak
OCHOBHas (popMa TOIUIMBA PEaKTOPOB Ha TEIUIOBBIX HEUTpOHAX. TEXHOJOTHUECKUE CTAAUU
dabpukanuu TormBa OT oborameHHoro UFg mo kepamuueckoro UQ,. CmemanHoe
MOKC u CHYVII TomnuBo, 0COOCHHOCTU MPOU3BOJICTBA, NMPEUMYIIECTBA U HEIOCTATKHU.
TB3JI u TBC, ux marepuanbl 1 KOHCTPYKIIMOHHbIE OCOOEHHOCTH.

6. ®usnueckre OCHOBBI MPOIECCOB MOJIYUYEHUSI SHEPTUU MIPH padOTE PeaKTOPHOU YCTAaHOBKHU.
3ana3pIBalOIIE€ W MIHOBEHHbIE HEUTpOoHbl. (CedeHWe peakiuu [JeJeHus sapa B
3aBUCUMOCTH OT JHEPIMM HAJETAIOIMX HEUTPOHOB. HakoruieHue IpORYKTOB AEIICHUS
apa U MPOAYKTOB 3axBaTa HEUTPOHOB siapoM. Jlerpanarusi TOIIMBA MpU OOIydYEHUH,
paauanoOHHbIE OBPEXKICHUS MaTepHalia TOIUIMBA U KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

7. Knaccudukainus peakTOpoB Ha YCTAaHOBKM Ha TEIUIOBBIX M OBICTPBIX HEUTpOHaX. THIbI
PEaKTOPOB Ha TEIUIOBBIX HEHUTPOHAX IO BUAY 3aMEIJIMTENISA, TEIJIOHOCHUTENS W TOIUIMBA.
OcHoBbl KoHCTpyKIMU peaktopoB BBOP u PBMK, ux otnuuus. Peaktopbl Ha OBICTPBHIX
HEUTPOHAX, UX OCOOCHHOCTH, OCHOBBI KOHCTpYKINH peaktopoB tuna bH u BPECT.

8. Xpanenme u Beimepkka OAT, Bumer xpanmnum. TpancmoptupoBka OST, momsThe o
TPAHCIOPTHO-YIIaKOBOUYHOM KoHTeiHepe. Kiaccuduxkarms crnoco6oB Bekpeitus TBOJL
Merton «pyOka-BblliennaunBanuey», crafaus pyoku. Cramusi pactBopenuss OST, ycnoBus
npoiiecca. OCBETIIEHHE pPacTBOPOB TIOCIE€ pacTBOpeHHs. Bo3MoxkHbIe MoOAMPHUKAIIIU
rojioBHoi onepauuu nepepadborku OAT.

9. Ucropuueckas perpocnektuBa mpoieccoB nepepadorkun OAT. Ilypekc-mporecc. Buabt
UCIIONIb3yeMBIX BoccTaHoBuTenen. [erpanauns Thb® u ero perenepanus. Ilosenenue Np,
Tc, Ru, Zr B Ilypekc-npouecce. Ynyumennsiit (Advanced) [lypekc-nporecc.

10.Tlepepaborka padunara Ilypekc-mporecca, 00OCHOBAaHME C  TOYKH  3PCHUS
paanoTokcudHocTH. OCHOBHBIE Mpo0iembl pazaenenus. [Iponeccs uzpnedenus Cs-Sr, ux
ocHOBbI. 3BNIeueHne Am-Cm, UCIIOJB3yEMBbIE ISl ITOTO CUCTEMBI.

11. Knaccugpukauuss PAO, oOpasytoumuxcs B ATL[ mo ux arperaTHOMYy COCTOSIHUIO U
aKTUBHOCTH. [ TyOMHHOE 3aXxopoHeHHe. [IprHITUIT MHOTOOAPHEPHOU 3alTUTHI OKPYKAIOIICH
Cpellbl TP 3aXOPOHEHUU. TUTBI BMEIIAIONINX TOPOJI TIyOMHHBIX XpaHWIUI. MaTepHuansl
KOHTEIHEpOB JUIsi 3axopoHeHus. Bunel marpun s ummobmiuzanuun BAO: crekio,
LIEMEHT, KepaMUYECKHEe MaTpHUllbl, UX MpeumMyllecTBa U HeAocTaTku. CrnocoObl OLEHKHU
HECTOMKOCTU MATPHUII: CTETIEHb BbIIIEIIAYNBAHUS U TPOUYHOCTb.

12. TMupoxumuueckue Texnonoruu nepepadorku OAT. HeoOxoauMOCTh X UCHOIB30BAHUS U
oOnacth mpuMeHeHus. l'azodropunHas TexHonorus, €€ (HU3MKO-XMMHYECKHE OCHOBBI,
npeuMylnecTBa U HeAocTarku. [lupoanexkTpoxmMmuueckass mnepepadoTka B paciuiaBax
conelt, kmaccuuramus metoqoB. IlepepaboTka OKCHIHOTO TOIUTHMBA C TPadUTOBBIM
KaToJI0M (DDP-nporecc). [TepepaboTtka METAJLUINYECKOTO TOILJIMBA c
KUJKOMETAUIMYECKUM KaTonoM. IloBeneHne MpomyKTOB HENEHHs B JTHX IIPOLEcCax,
OYMCTKA JIEKTPOJIUTA.

l1l. PE®EPAT IO U3EPAHHOMY HATIPABJIEHUIO
MOATOTOBKH

Pedepar nmo mzOpaHHOMY HampaBi€eHHIO MOATOTOBKHU MPECTaBIsET co0o0il 0030p
JUTEPATyphl MO TeMe OYIYyIEero HAy4HOTO WCCIIEOBAHUS W TO3BOJISIET MOHSATH OCHOBHBIE
3alayl U TEPCHEeKTUBBI pa3BUTHsS TeMbl Oyaymiell auccepranuoHHOM paboTel. Pedepar
BKJIFOUAET TUTYJBHBIM JIMCT, COJIEPXKATENbHYI0 YacTh, BBIBOJBI M CIHCOK JIMTEPATYPHBIX
uctouHnkoB. O0bem pedepara 10-15 cTpanul] MaIMHONHUCHOrO TEKCTa. B oOT3bIBE K
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pedepary mnpeanosiaraéMblii HAYYHBI PYKOBOJWTENh JIa€T XapaKTEPUCTUKY palbOThHl U
PEKOMEHTYEMYIO OIIEHKY, BXOSIIYIO B OOIINI SK3aMEHAITMOHHBIN Oasl.

V. HPUMEP DK3AMEHAIIMOHHOI'O BUJIETA

Bonpoc 1. Pacman m HakomieHue paavoOHYKIHIOB. PannoakTHBHBIE paBHOBECHS.
KuHneTnka HaKoIUIeHUs U pacnaja siaep B pAlax FeHeTUYECKH CBA3aHHbBIX HYKIIUIOB.

Bonpoc 2. OOmas xapakTepucTHKa METOJOB PAJUOHYKIHMIHON TEparuu.
Pagmonyxiuasl, Mcmonbp3yeMble Ui €€ TMpoBeneHus (TpeOoBaHHMS K PaJAUOHYKIUAAM U
XapaKkTepHBIE TPUMEPHI).

Bonpoc 3. Conepxanue pedepata 1mo TemMe IUCCEPTALMOHHOTO HCCIeNOBaHUA (C
NpUJIOKEHHEM pedepaTta U OT3bIBa Ha pedepaT ¢ OTMETKOM MPEeANoJaraeMoro Hay4yHoOro
PYKOBOJMTES).

V. PEKOMEHAYEMAS JIMTEPATYPA

1. OCHOBHAA
1. P.A. Anues, C.H. KanmpikoB Paguoxumus. M.: Jlans. 2013, 304 ¢
2. N.Xana, /I>x. HaBpaTui. PaqnoakTHBHOCTh, HOHU3UPYIONIEE U3JTYUYEHHUE U AAEPHAS
sHepretuka. Ilep. ¢ anrn./mox pen. b.®. Mscoenora, C.H. KanmsixoBa. M.: JIKU, 2013. 432
c.
3. CanoxnukoB FO.A., AnueB P.A., KaambeikoB C.H. PannoakTHBHOCTE OKpYyXKaromien
cpennl. bunowm, 2006, 268 c.
4. banyn I''A., 'onun A.B., Iletpos B.I'., UepnsimeBa M.I'. «OCHOBBI painoXuMuu U
pamuodkosioruu. [locobue 15t MOATOTOBKM K dK3aMeHY». Y 4eOHO-METOAMUECKOE MMOCoOue.
M.: Otnen onepaTuBHOM nedatu xumuueckoro axkynsreta MI'Y umenu M.B.JlomoHOCOBa,
2018, 137 c.

5. VYyebnoe nocobue «OCHOBBI paquoXUMHH U paguodkosoruu. [Ipakrukym». [lox pen.
M.U. Adanacosa. M.: [Ipunt-Artense. 2016. 114 c.
6. I'. YonmuH, A. PunGepr. Anepuast xumus. OCHOBBI TEOpUU U TPUMEHEHUS. M.

Oneproaromusnar, 1984, 304 c.
7. An.H. HecmesinoB. Panguoxumus. 2-e usf., nepepad. M.: Xumust, 1978. 560 c.

8. . H. bexman. Pagnoxumus. Tom 1. PannoakTuBHOCTE U paguarnus. Y4ueOHOe mocooue.
Hznareascteo OHTOITPUHT, 2011 - 398 c.
9. N.H.bexman. Pagunoxumus. Tom 2. PagnoakTUBHEIE JIeMEHTHI. Y4eOHOE TOCOOHE.

Mz nmarenscteo OHTOIIPUHT, 2014 - 400 c.
10. W.H.bexman. Pagmoxumus. Tom 4. SnepHas HHAYCTPUS U IPOMBIIIJICHHAS
pamuoxumusi. Yuebnoe nocobue. M3garenscteo OHTOITPUHT, 2013 - 400 c.

2. JOIIOJTHUTEJIbHASA
1. B.B.JIykesnoB, C.C.bepnonocos, 11.0.borarteipes, K.b.3a6openko, b.3.Moda.
PannoaktuBHbIE MHAUKATOPHI B XuMuK. OcHOBBI MeToAa. M.: Beiciias mikona, 1985, 287 c.
2. B.J1. Hedenos, E.H. Tekcrep, M.A. Toponosa. Paguoxumus. M.: Beiciias mikona.
1987, 267 c.
3. bonosnpiasa A.W., O6onoBckuii 1.M. JleTeKkTOpbl HOHU3UPYIOIIMX YACTHIL U
m3nyuenuit. M.: usn-so Muremnekr, 2012, 208 c.
4, Yepurimesa M.I'., bagyn I'.A. Meuensie coeuHeHUs B GU3UKO-XUMUYECKHUX U
OMOXMMHUYECKUX HcclienoBanusX. Jlekiuu u npaktukym. M.: u3g-Bo MockoBCcKoro
yHuBepcutera, 2018, 56 c.
5. NBanos B.U. Kypc no3zumerpuu. 4-u3a., nepepad. u gomn. M.: Dueproatomusaart, 1988.
400 c.



6. C.I1. SIlpmonenko, A.A. BaitHcon. PannoOunosnorus yenoBeka u )KMBOTHBIX. M.:
Bricmas mkoina. 2004. 549 c.
7. Tanpaemn 0. Pagnoananutuueckas xumua. 1987. 184 c.

V. KPUTEPUU OLUEHUBAHUA

YpoBeHb 3HAaHWK MOCTyHNalIMX B acnupanTypy MIY onenuBaercs mno
necaTnOaibHOM 1mkane. Ilpu OTCYTCTBMM MOCTYHAroOIIEro Ha BCTYNHUTEIBHOM
DK3aMEHE B KadyeCTBE OLEHKM IMPOCTABIIETCS HesABKAa. Pe3ynbraTel  cnaum
BCTYNUTEIbHBIX 9K3aMEHOB COOOIIAIOTCS MOCTYNAOLIUM B TEUEHHE TPEX JAHEU CO JHS
’K3aMEHa IyTEM HUX pa3MELICHMs Ha caliTe U UHPOPMAILIMOHHOM CTEH/IE€ CTPYKTYpPHOTO
NoJpa3JeieHus. BCTynuTeNbHOE HUCHBITAHWE  CUMTACTCA  IPOMIACHHBIM,  €CIHU
aOUTYpPUEHT MOJYYUJ CEMb OAJIJIOB U BHIIIIE.

BerynurenbHbI 5K3aMEH MO CHEUAIbHOCTU MPOBOAUTCS B YCTHOU (opme, IO
HK3aMEHAIlMOHHBIM OWJIeTaM, M COCTOUT M3 TPEX BOIPOCOB (JABYX BOIPOCOB IIO
pa3NMYHBIM pa3faeraM [porpaMMbl BCTYHNHMTEIBHOIO JK3aME€HA M BONpOca IO

pedepaty).

0 Het oTBeTa HU HA OUH U3 TPCX 3alaHHBIX BOIIPOCOB, 1100 OTKa3 OT OTBETA.

1 | OrcyrctBytoT OTBeTHl Ha 00a 3aJaHHBIX TEOPETUYECKHUX BOIIPOCaA,
CYILLIECTBEHHbIE HEOYEThl MPU H3JI0KEHUU TeMbl pedepara, BBISBICHHbBIE
IIPU €ro 3KCIEePTHOM OLIEHKE, JIN0O yKa3aHHbIE B OT3bIBE.
2 | OTcyTCTBYIOT OTBETHI Ha 00a 3aJaHHBIX TEOPETHYECKUX BOMPOCa,
HE3HAYUTENIbHbIE HEJOUEThl NPU M3JI0KEHUU TEeMbI pedepara, BbIABICHHBIC
IIPU €r0 3KCIEPTHOM OlLIEHKE, IN00 yKa3aHHbIE B OT3bIBE.

3HAHUH

i ypOBEHb

MuHUMAaJIbHBI

3 | OrcyrcTByeT OTBET Ha OJUH M3 3aJaHHBIX TEOPETHMYECKUX BOIPOCOB,
¢dparMeHTapHBIi OTBET Ha BTOPOM 3aJaHHBIA TEOPETHMUECKHH BOMIPOC,
3HAUUTENbHbIE TPYIAHOCTH B CONOCTaBICHUM W AaHAIU3€ CBEACHUM U3
pa3IMYHBIX pa3/IeNIOB MPOrpaMMbl, 3a HCKIIOYEHUEM W3JIOKEHUS TEMBbl
pedepara (Ha OCHOBE €ro SKCIEPTHOU OIEHKH, JIMOO OT3hIBA).

4 | OTCcyTCTBYET OTBET Ha OJUH U3 33JaHHBIX TEOPETHYECKUX BOIPOCOB,
HEMOJIHBIA  OTBET Ha BTOPOM  3aJaHHBI  TEOPETHYECKHM  BOIPOC,
3HAYUTENIbHbIE TPYJHOCTH B COIOCTABICHMM M aHAJIM3€ CBEJCHUU W3
pPa3IUYHBIX pa3/IeJOB MPOTPaMMbl, 3a HUCKIIOYEHUEM H3JI0KEHUS TEeMbl
pedepara (Ha OCHOBE €ro IKCIIEPTHON OIICHKH, JIN0O OT3hIBA).

v

1 ypOBEHb 3HAHUI

(V)

Huzku

5 | OrcyrcTByeT OTBET Ha OJWH W3 33JJaHHBIX TEOPETUYECKUX BOIMPOCOB,
MOJIHBIM OTBET Ha BTOPOM 3aJaHHBINH TEOPETUUYCCKUN BOMPOC, 3HAYNTEIIHHBIC
TPYIHOCTU B COMOCTABJICHUU W aHAJIM3E CBEACHHUN M3 Pa3IMYHBIX Pa3ciioB
pOrpaMMBbl, 32 UCKIIOYCHHEM HU3JIOKEHUs TeMbl pedepaTa (Ha OCHOBE €ro
HKCIIEPTHOMN OIIEHKH, TNOO OT3hIBA).

6 | Hemonnple oTBeThl Ha o0a 3aJaHHBIX TEOPETHUYECKUX  BOMPOCA,
3HAYUTENbHBIE TPYIHOCTH B COIOCTABJICHWH W aHAJIN3€ CBEJCHUU W3
pa3IMuYHBIX pa3elioOB TMPOTPaMMBbl, 3a HCKIIOUYEHUEM H3II0KEHUS TEMBI
pedepara (Ha OCHOBE €ro SKCIEPTHOM OIEHKH, JIMOO OT3hIBA).

v

3HAHUU

Cpennuii ypoBEeHb




JlocTaTouHbIN YPOBEHD

V)

3HAHUU

[lomasle  oTBeThl Ha 00a  3aJaHHBIX  TEOPETHUYECKUX  BOIPOCA,
HE3HAUNTENbHbIE TPYAHOCTH B COIMOCTABICHWH W aHAIW3E CBEACHUN W3
Pa3NUYHBIX pa3AeioB MPOrpaMMBbl, JTHOO HE3HAYHTENbHBIE HEJO0YETHl HpU
U3JI0)KEHUU TeMbl pedepara (Ha OCHOBE €ro SKCIEPTHOW OLIEHKH, JHOO
OT3bIBA).

[TomHple oTBeTHI Ha 00a 3aJaHHBIX  TEOPETHUYECKUX  BOIPOCA,
HE3HAYHTENIbHBIC TPYAHOCTH B COIMOCTABIICHUW W aHAIW3E CBEACHUU W3
Pa3IMYHBIX Pa3JesioB MPOrPaMMBI, JTUOO HE3HAYUTENbHBIC HEJIOYECTHI TPH
U3JI0KCHUH TeMbl pedepara (Ha OCHOBE €ro 3KCIIEPTHOH OIICHKH, JINOO
OT3bIBA).

Bricoknii ypoBEeHb

(V)

3HAHUU

HcaepnpiBatomiyie OTBETH Ha BCE 3a/JlaHHBIE BOMIPOCHI, CBOOOIHOE BIIaICHUE
MaTepHaioM, UMEIOTCSI HEJIOYETHI TPH COTIOCTABICHUU U aHAJIN3€ CBEACHHUN
U3 Pa3IMYHBIX Pa3/eNIOB MPOTrPAMMBI, THOO HE3HAYUTEIbHBIE HEJT0UETHI MPH
U3JI0)KEHUU TeMbl pedepara (Ha OCHOBE €ro SKCIEPTHOM OLIEHKH, JHO0
OT3BIBA).
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HcdaepnpIBaroniyie OTBETHl Ha BCE 3a/laHHBIC BOIPOCKHI, CBOOOIHOE BIIaJICHUE
MaTepHUalioM, TPAMOTHBIC COTIOCTABJICHUE W aHAIHM3 CBEACHUN U3 Pa3IUYHBIX
pa3aenoB MpPOTpaMMEbl, YBEPEHHOE BJaJeHUE TeMOW pedepaTa (Ha OCHOBE
€ro SKCIIEPTHOM OICHKH, TNOO OT3hIBA).

VI. ABTOPBI

1. n.x.H., mpodeccop Adanacor M.U.
2. K.X.H., noueHt baagyn I".A.

3. K.X.H., noueHt Ilerpos B.T'.

4. n.x.H., noueHT Yepuoimena M.I'.
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