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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[Iporpammy IcIMIUIMHBL pa3padoTai(a)(u): 3aBeqyoiui kadenpoi, 1.H. (noneHt) benymkun A.B. (kadenpa
AnepHo-(pu3nyeckoro Marepuanobegenus, Mucrutyr ¢pusukn), AVBelushkin@kpfu.ru ; 3amecturens qupekTopa no
obpasoBaresbHON festenbHocTr bonrakosa H.B. (Iupektopar UnctutyTta pusuku, MHcTuTyT hUsnknm),
Natalya.Boltakova@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-1 CriocoOeH pUMeHSITh (pyHIaMeHTaIbHble 3HAHUs B 001aCTH (PU3MKY JUIsl PEIIeHUS

HayYHO-UCCIIeJOBATENILCKUX 3a/1a4, a TAK)Ke BJIaIeTh OCHOBAMH I€/IarOrMKH, HEOOXOAMMBIMU
11 OCYIIECTBIICHHUS TIPETIO/IaBATEIbCKOMN IeATETbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- TIOPSIAOK 3HAYEHUSI SHEPTUH 00Pa30BaHUS TOYCUHBIX 1e(PEKTOB;

- XapaKTepUCTUKU TIEPBUYHBIX PaAMAIMOHHBIX TTOBPEXKICHU;

- 9KCIIepUMEHTAJIbHBIE METO/IBI OTpe/IeICHIs] IOPOTOBOM SHEPTUU 00pa30BaHUsI CMEICHUH;

- MEXaHU3Mbl PAJIUAIIIOHHOTO TIOBPEKICHUS] TBEPABIX TeJI IPU HEUTPOHHOM O0JIyYEHHH;
- KpUTEepHH MOJCTUPOBAHHUSI TOBPEKICHUH, BHI3HIBAEMbBIX HEUTPOHAMU, HA ITyYKaX TSIKENBIX 3aPsKCHHBIX YACTHII.

JoKeH yMeTh:

noOMpaTh ONTUMAJIbHBIE PEKUMbI OOTyYeHHUS ITPU MOLYJISALMI CBOWCTB 33laHHOTO MaTepuaa.

JlomxeH BlIafeTh:

3HaHUSIMH 00 U3MEHEHUH CTPYKTYPBI ¥ CBOMCTB MaTepHAJIOB TIOJ] IEWCTBUEM BBICOKHMX TT0JIE MOHM3HUPYIOIIETO U3ITyUeHUs.
JloJkeH 1eMOHCTPHPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- y4acTusi B IOCTAHOBKE SKCIEPUMEHTA 110 00Ty YeHHIO;

- 00yJaTh MeHee KBaJIM(UIMPOBAHHBIX YJIEHOB HAY4YHO-HCCIIEI0BATEILCKOM IPYIIIIBL.

2. Mecto gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmiuiHa (MOAyJb) BKMoveHa B paszaen "B1.0.02.03 JuctumvHsl (MOLy/n)" OCHOBHOM MPOgheCCHOHATBHOM
obpazosatenbroi nporpammsbl 03.04.02 "®usuka (Teopernueckas pusnka u MO IMPOBaHIE (PU3UUECKUX MPOIIECCOB)" U
OTHOCHTCS K 00s13aTepHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. 06bem JAUCIMITIJINHbI (MOIIleﬂ) B 3a4Y€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/ICJICHHBIX HA

KOHTAKTHYIO pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO011ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 24 yaca(oB), B TOM 4mcIie Jekiun - 12 yaca(oB), mpakTudyeckue 3aHstust - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 48 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 1 cemecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYJ0EMKOCTb (B 4acax) cTOs-
N Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
MoayJis MECTP| Bcero | B 3J. | yeckue | yeckue |TOpHbIe | TOpHbIe | Has
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. B3anmopeiicTBre U3TyYeHUH C BEIIECTBOM
1. s Y t 1 2 0 2 0 0 0 8
Tewma 2. duznueckne MeXaHU3Mbl U3MEHEHUST
2. [MakpOCKONMUYECKHX CBOWMCTB MaTE€pUaJIOB MpU 1 2 0 2 0 0 0 8
00 Ty4eHUU
Tema 3. M3ydyeHne u3MeHEHHs CTPYKTYpHI U
CBOWICTB MaTE€PUAJIOB I0]] JEUCTBUEM BBICOKHIX
3. : P AR 1 2 0 2 0 0 0 8
T0J1ell MOHU3UPYIOLIETro U3JTyYeHHs]
Tema 4. TlocTaHOBKA SKCNIEPUMEHTA TIO
o6sryyeHnio. BoccranoBiieHre HEHTPOHHOTO
4. [ P 1 2 0 2 0 0 0 8
criektpa. Obpalienne ¢ paJuoak THBHBIMU
otxonamu (PAO).
Tema 5. TpekoBble MeMOpaHbI KaK YCIEIIHBIH
5. [mpumep npuMeHeHus HOHHO-TPEKOBOM TexHoorum | 1 2 0 2 0 0 0 8
Tema 6. IHHOBaIIMOHHBIE OAXO/bI B PA3BUTHU
6. |TeXHOJIOTMM TIOJTyYEeHHsT TPEKOBBIX MEMOpaH 1 2 0 2 0 0 0 8
l1Toro 12 0 12 0 0 0 48

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. B3aumogeficTBre H3JIyYeHHH C BEN€CTBOM

[Ipenmer pagualoHHON (DM3KUKM TBEPAOro Teja U PaAUaliOHHOIO MaTepuasioBeieH!sl. DHEepruy 00pa3oBaHUsl TOUSUHBIX
JedexToB. OOIIMe MPEeACTABICHUS O PaAMallMOHHON MOBPEkIaeMOCTH MaTepuaioB. CMeleHHs aTOMOB BELIECTBA U IIEPBHYHO
BeIOUTBIE aTOMBI ([TBA). XapakTeprcTUKY MepBUYHBIX PAJIUALMOHHBIX OBPEX/ICHHUI: IOPOroBast SHEPrusi 00pa3soBaHUsI
CMeIIeHui, SHepreTndeckie crieKTpol [IBA, B3BemeHnsie criekTpsl [IBA, Mennannas sueprust [IBA. DxcniepumeHTaIbHbBIE
METO[Ibl OIPE/Ie/ICHUS IOPOTrOBOM SHEepruu 0Opa3oBanus cMmeleHuil. OOpa3oBaHue pauallMOHHBIX JIe(heKTOB B TBEPIbIX TEIaX
3apsUKeHHBIMH YacTuriamu. Heynpyrie cronkHoBeHMs 3apsikeHHbIX yacThll. [loTepn sHepriy Ha MOHM3aLMIo. YTIpyrue
CTOJIKHOBEHHMSI 3apsDKEHHBIX YaCTHII C aTOMaMH BelllecTBa. [IoTeHIMansl ¥ ce4eHnsT B3auMOEHCTBH. MeXaHn3MBbl
PaMalIMOHHOTO TIOBPEXASHMUS TBEPIBIX TeJl IPH HEUTPOHHOM 00JydeHrd. O0pa3oBaHKe CMEIEHHBIX AaTOMOB OBICTPBIMU
HelTpoHaMu. OOpa3oBaHUe CMELIEHHBIX aTOMOB MEJICHHBIMH Y TEIUIOBBIME HeliTpoHamMu. Kputepun MoaenupoBaHust
TIOBPEXKACHNH, BBI3BIBAEMBIX HEUTPOHAMH, Ha ITyYKaX TSDKEJIBIX 3aPSKEHHBIX YACTHIL.

Tema 2. Pu3nyecKkue MeXaHU3Mbl H3MEHEHHSI MAKP 0 CKONMYECKUX CBOICTB MaTEPHAJIOB IIPH 00JIydeHIN

MexaHn4ecKue CBOMCTBA 06.Hy‘{eHHLIX METaJIOB U CI1aBoB. Huzko- u BBICOKOTEMIIEPATYPHOC paJUALIMOHHOE YIIPOYHCHUE.
Pa,IlI/IaL[I/IOHHOC OXpyImiMBaHUE. BapbepHaﬂ MOJEJIb paJUalIMOHHOI'O YITPOYHCHUS. Pa,[II/IaL[I/IOHHaH NOJIBYYCCTb PEAKTOPHBIX
MaTepuajioB. OCHOBHBIE cTaguun pa,I[HaL[I/IOHHOfI NOJIBYYCCTH. Mexaan3Mbl pa,[[PIaLIHOHHOfI NOJIBYYCCTH U paAJUALIMOHHOI'O POCTA.
Pa,IlI/IaL[I/IOHHOC pacityxaHue. BakancuonHoe u razoBoe PaaraiMOHHOC pacCIlyXaHue. 3aBUCUMOCTh paciyxaHud OT TEMIIEPATYPbI
O6Hy‘IGHI/IH 1 YPOBHS paalIMOHHBIX HOBpe)I(,Z[CHI/Ifl. Crioco06bt NnoAaBJICHUS PAAUAIMOHHOI'O paCIlyXaHU . Honnoe paciibuICeHHUE
TOBEPXHOCTU TBEPAbIX TEJI. KOS(bq)HHHGHT paciibUICHUA. EHI/ICTepI/IHF. MexaHU3MBbI HOHHOTO pacribUICHUA. Honnoe
JISTUPOBAHUE. Honnoe NnepeMeIMBaHUC.

BHyTpupeakTOpHbIe HCTIBITAHUS MEXaHUYECKUX CBOMCTB. VICTIBITAHUSA Ha pacTsiKeHue/cxxaThe U nonasyyects. Ilapamerpst
KPUBBIX HamnpsikeHue-aedopmanus. VizMepeHue 3JIeKTpu4eckoro conpoTusieHus. CBa3b MexXAy 3JIEKTPONPOBOJHOCTHIO U
KOHILIeHTpauuel aedekToB. In situ HOHOMIOMHUHECHEHLIUSA U MTbe30CIEKTPOCKOIHS TBEPBIX TEl.

Tema 3. U3yuyeHne n3MeHeHUsI CTPYKTYPhI H CBOMCTB MaTepPHUAJIOB MO/ IeHCTBHEM BBICOKHX MoJiei
HOHH3UPYHOIIEr0 U3y eHHST

AKTyaIIbHOCTb U MPAaKTUYECKas 3HAUMMOCTb pa60T O U3YUYCHUIO paHI/IaLlI/IOHHOﬁ CTOMKOCTH MaTte€puajioB
HaHpaBHCHI/IC PICCJIGIIOB&HHﬁ, TEKYHIHUC LEJIN U 3aJa91 N3YICHUA paI[I/IaIII/IOHHOﬁ CTOMKOCTH Pa3JIMIHbIX BUJOB MaTCprUaJIOB
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Marepuaibl 1 METO/IBI, UCIIOJIb3YEMBbIE B U3YUYEHUHU PAAUAIIMOHHON CTOMKOCTH. O0yJaTesbHast yCTAHOBKA, BHIbI
SKCMEPUMEHTOB U THITHI 00PA3IOB, HEUTPOHHO-AKTUBALIMOHHBIA aHAJTM3, TIOJTYIPOBOJHUKOBBII JAETEKTOP /ISl BOCCTAHOBJIEHUS
CIIEKTpa.

TMoHsATHE O CMIEKTPEe HEWTPOHOB, IIOTHOCTU OTOKA HEMTPOHOB U (hiioeHCe. BrIOOp 10361 00Ty UeH sl B 3aBUCUMOCTH OT THIIA
00JIy4aeMoro Matepuara.

Tema 4. IlocTaHOBKa SKcepUMeHTa 10 00JydeHnio. BoccranosiieHne HeiiTpoHHoro cnekrpa. Qopamgenue ¢
paanoakTuBHbIMH oTXogamvu (PAO).

TexHHKa SKCIIepUMEHTA MO 00JIyYeH!s] 00pa3LOB PEaKTOPHBIMU HEUTPOHAMH (Ha IprMepe 00IyvaTesIbHON YCTAHOBKH
BepTHKaJbHOro Kanana MBP-2, oGnyyarenbHbIX KaHaloB peaktopa tuna BBIP (MY, V36ekucran) u 1.1.). U3yuenue
Pa3JIMYHBIX XapaKTEPUCTHK 0OPA3IOB JIEKTPOHHBIX KOMIIOHEHT BO BpeMsl OOJIy4YeHHs], B peKUME PETbHOTO BPEMEHH.

DKcnepuMeHTaTbHOE Ompe/ieieHre (IIIeHCa HEUTPOHOB MOCIe 00TyUYEHHUsI MPU MOMOIIK HEUTPOHHO-AKTUBAIMOHHOTO
aHanm3a. Mcnop30BaHue MOTyMPOBOJHUKOBOTO IETEKTOPA HA OCHOBE CBEPXUMCTOrO repMaHMsi B HEUTPOHHO-aK TUBALIMIOHHOM
aHaymze. [ToyaMnupryeckoe BOCCTAHOBJIEHHE CIIEKTPa HEUTPOHOB.

Oobpaienue ¢ PAO nocne oonyuenust. JKuakue u 1Bepasie PAO. 3axopoHeHre BEICOKOPAAUOAKTUBHBIX 00pa3IioB.
Tema 5. TpexkoBble MeMOpPaHbI KaK yCHENIHBII NPUMepP NPUMeHEHHsT HOHHO-TPe€KOBOW TEXHOJIOTHHI

MemOpaHs! ¥ X Kiaccudukanus. OCHOBHbIE IPUHIMIIBI ITOJTyYeHUs] TPEKOBBIX MeMOpaH. POpMUPOBaHKE TPEKOB TSIKEIBIX
MOHOB B nomMepe. TpaBiieHne JTaTEeHTHBIX TPEKOB B MOJMMEpPE 1 MOJTydIeHHe TOPUCTHIX CTPYKTYP. PU3NKO-XUMUIECKHE U
9KCIUTyaTallIOHHBIE CBOWCTBA TPEKOBBIX MeMOpaH. MeTopl XapaKTepru3aliy CTPYKTYPhl TPEKOBBIX MEMOpaH.

HpI/IMeHeHI/Ie TPEKOBBIX MeM6paH B XUMHKO-TEXHOJIOTMYECKUI rnmpomneccax, 6I/IOTCXHOIIOFI/II/I, 9KOJIOTUYECKOM MOHUTOPUHTE U
MCIOWLHE.

Tema 6. UHHOBaIMOHHBbIE MOIX0/Ibl B PA3BUTHH TEXHOJOTHH MOJIy4YeHUs] TPEKOBBIX MEMOPaH

CoBpeMeHHbIe TEHCHIIMY B Pa3BUTUM MEMOPaHHBIX TeXHOJIOrHA. MoauduKaiys CTpyKTypbl ¥ NOBEPXHOCTH MOJIMMEPHBIX
TPEKOBBIX MEMOPaH KaK CIoco0 yJIydIlIeHUs SKCIUTyaTallMOHHBIX apaMeTpoB. HaHOCTPYyKTyprpOBaHUEe TIOPUCTOM CTPYKTYPbI
TpeKkoBbIX MeMOpaH. TpekoBbie MeMOpaHbl HA OCHOBE OOJIyYEeHHBIX TUICHOK U3 TOIM3(UPOB, MOJIHO0JIC(hUHOB, TOJUUMUIOB U
(dropcoaepkaimx moaumMepoB. MeTtoipl MoaudUKaINK MOBEPXHOCTH TPEKOBBIX MEMOPaH: KOMILIEKCOOOpa30BaHie
HOJIMMEPOB, JIEKTPOGOPMOBaHHE MOJTUMEPOB, HOHHO-TUIA3MEHHbIE METO/IbI, BAKYYMHOE U PEAKTUBHOE HATbLJIEHHE TOHKUX
wieHOK. OCHOBBI TEMIUIEUTHOTO CHHTe3a. [1oJTydeHre HAHOMATEPHATIOB MATEPHAIOB HA OCHOBE TPEKOBBIX MEMOpAH U MATPHII
1 UX BO3MOKHBIC ITPAKTUYECKUE TTPUITOKEHUA.

5. IlepedyeHb y4eOHO-METOIUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalomMUXcs Mo
JUCHUNUIIHE (MOIYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33laHHI0 U MIPH METOAMYIECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIHUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUTIIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil M SJIEKTPOHHBIMU 00PAa30BATEIbHBIME PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMam ClelMaIMTeTa, IPorpaMMaM MarkuCTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMN
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAECHNS BBICIIETO
npodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETA

Iaitnos P.P., lynos E.H., Baruzos ®.I'. Perucrpanums pagunoaktusHocty. Cuerunk [eiirepa-Miosiepa. Y uebHo-MeToquecKoe
roco6wue st cryaeHToB MHctutyTta msuku. - Kazanp, 2013.- 20 c. - https://kpfu.ru/docs/F1539437098/Gainov_Geiger_v7.pdf

Hynos E.H., Boponuna E.B., lIBanosa A.I'., bBukuantaee M.M. ®usnyeckre 0CHOBBI JO3UMETpUU. PaguanimonHas
6e30MacHOCTh. YueOHoe 1ocodue K o0IeMy (pu3nveckoMy MpakKTUKyMY, pa3jiell siiepHOi (PU3UKH, TSl 00YYaIOIIHUXCsI 10
HanpasieHnio "®msuka", "Pagnodmsuka”, "Actponomus”. - Kazans, 2017. - 19 c. -
https://kpfu.ru/portal/docs/F_943997852/Fiz..osnovy.dozim._fiziki_cor.pdf

ITsraes A.B., dynos E.H., bukyanraes M.M., XpunynoB [I.M. ickyccTBeHHast paIMOAKTUBHOCTD U ONpejie/ieHre IepuoIoB

TOJTypacIajia HyKJIMAOB. Y YeOHO-MeToAnYecKoe nocodue st cryaeHToB Mucrturyra pusuku. - Kazanp, 2013.- 22 ¢. -
https://kpfu.ru/docs/F1050080452/nejtronnaya.aktivaciya.pdf
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Journal of Radioanalytical and Nuclear Chemistry - https://link.springer.com/journal/10967

Bu6mmoteka PODU - https://www.rfbr.ru/rffi/ru/books/o_1916686

NudopmalimoHHo-aHATUTHYECKUH xKypHaT "MemOpanst” - http://www.chem.msu.su/rus/journals/membranes/welcome.html
HayuHo-ungopmManmonssiii noprai "MemOpaHsl 1 MeMOpaHHble TexHomoruu'" - http://www.memtech.ru/index.php/ru/

Oobpaienne ¢ PAO B Hekotopbix crpaHax EC u B Poccun (IIBenwmst, ®unnsiuaus, ['epmanusi, @paunus, Poccus) -
https://bellona.ru/publication/rao-eu-russia/

Otyetsl yyacTHUKOB JleTHel ctyneHueckoit mporpammbl OMSU - http://students. jinr.ru/ru

9. MCTO,Z[PI‘IECKI/IC YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCIUIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH anuu

JIEKLIU B Xoj1e IeKIIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHUe yyeOHoro Marepuaina. OOpamniaTh BHUMaHHe Ha
Kateropuu, (bopMyJIMPOBKH, PACKPHIBAIOLIIE COAEPKAHUE TEX UM UHBIX SBJICHUH U MPOLIECCOB, HAyYHbIE
BBIBOJIBI U IIPAKTHUECKUE PEKOMEHIalK. B pabounx KOHCIIEKTax J0IMycKaeTcs AeaTh IOMETKU U3
PEeKOMEH/I0OBaHHOI JIUTepaTyphl, AOMOJIHSIOLINE MaTepUall IPOCIYIIIaHHOH JIEKIUY, a TaKKe MoAYepKUBaloLI1e
0c0o0YI0 BAKHOCTb T€X MJIM MHBIX TEOPETUUECKUX MOJIOKEHUI. 3ajaBaTh MPeroAaBaTellio YTOYHSIOIHE BOTIPOCHI C
LEeJIbI0 YSICHEHH S TEOPETHUECKUX MOJIOKEHMH, pa3pelIeHus CIIOPHBIX CUTYaI|H.
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE Ha IMPAKTUYCCKUX 3aHATUAX HeO6XOIlI/IMO BHHMATEJIbHO OTHOCUTCS K BBICTYIVICHUAM OJHOTI'PYIITHUKOB U

3aHATUA KOMMEHTAapusAM MpenojaBareiid, IOCKOJbKY MaTepuall, BBIHOCHUMBIN Ha 06CY)K)16HI/I€ Ha MPAaKTUYCCKUX 3aHATUAX
MOXKET HE paCCMATpUBATLCA HA JICKIIMOHHBIX 3aHATUAX. 3amMmevaHus npenojaBarelid, 06paHICHHI)Ie K Apyrum
JOKJIaJYUKaM CJIIEAYET YUUTBIBATD IIPU MMOATOTOBKE CBOCTO IMTPOCKTA.

camoctosi- | B Xxoze moAroToBKy K BBITOJTHEHHIO 3aJaHUI TIPOMEXYTOYHOTO KOHTPOJISI U3YUUTh OCHOBHYIO JIATEPATYPY,
TeJIbHasl padoTa | 03HAKOMMTHCS € JOMOTHUTENBHON JIMTEPaTy PO, HOBBIMH ITyOIMKALMAMU B IEPUOANYECKUX U3IAHMSIX:
JKypHaJax, razerax u T.4. [Ipy 3ToM ydecTh peKOMeHIaluy NperoaaBaTens 1 TpeOoBaHUs y4eOHOH POrpaMMBl.
JlopaGaTtbIBaTh CBOI KOHCIEKT JIEKLMH, [ej1asi B HEM COOTBETCTBYIOLME 3aIUCH U3 JIUTEPATYPH,
PEKOMEH/IOBAaHHOM Ipero/iaBaTesieM U MPelyCMOTPEHHO! y4eOHO! MporpaMMoN.
CryieHTaM peKOMeH/IyeTCsl ToNyuuTh B Oudmoreke KDY noctyn k pecypcam 371eK TpOHHO-OUOIMOTEUHBIX
CHCTEM, a Takxke yueOHylo Jureparypy u3 GpoHaa 6udbanoreku, HeoOXoauMyIo st 3(eKTUBHON paboTh Ha BCeX
BUJIAX ayJUTOPHBIX 3aHATHH, a TAKXKe JJIs1 CAMOCTOSITEILHON PabOThI 110 M3YUYEHHIO JUCLIUTUIHBL.

3a4eT VYcnelHoe ocBOEHUE Kypea MpeAIoIaraeT akTUBHOE, TBOPUECKOE y4acTHe CTyAEHTa IIyTeM IUIAHOMEPHOI],
TIOBCEHEBHOW paOOTHI.

[Ipu nmoAroToBKe K 3a4eTy HEOOXOAMMO IMOBTOPUTH MaTepHall, COTJIACHO CITUCKY BOIIPOCOB, BHIHOCUMBIX Ha 3aYeT.
Ha kaxapIil BOIIpoc CTy/IeHT JJOJIKEH 3HAaTh OTBET XOTSIOBI HA YPOBHE OIpEEICHUN.

Crenyer y4ecTb, YTO 4acTb MaTepHasla OTBOJUTCS Ha CAMOCTOATENIBHOE U3YUeHHE, IO9TOMY B CIIHCKE BOIIPOCOB
MOT'YT 3aTParuBaThCcsl TEMbI, KOTOPBIE HEe OBUT PACCMOTPEHBI Ha AYINTOPHBIX 3aHATHSIX.

[NoaroroBka k 3a4eTy NperoaraeT cCaMOCTOSITENIbHYI0 paOOTy ¢ KOHCIIEKTAMH JIEKIIUH 1 MPAKTHYECKUX 3aHSTHI,
paboTy ¢ JIUTepaTypoi.

[pu 3aTpyaHEeHUH B IIOUCKE OTBETa HA KaKOH-JIMO0 BOMPOC HEOOXOAMMO OOPAaTUTHCS K MPENO/IABATENIO B
OTBEJEHHOE Ha KOHCYJIbTAIIMIO BPEMsI.

10. IIepeyeHs H( OPMALMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueHre 00pa3oBaTeIbHOTO TPOIIECCa TT0 JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ceOs CIIeqyIONIne
KOMITIOHEHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYaIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHO!N TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHbIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 17151 Pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHMSMH CIIyXa MOJTy4ald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHHS - ayIHaJIbHO;

SAEKTPOHHBH
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpeboaHussMu PT'OC BO u yueOHbIM tuianoM 1o Harpasienuio 03.04.02 "dusuka”
U Maructepckoi mporpamme "Teoperudeckast pyu3rka M MOJEIUPOBaHNE (PU3MUECKHX MTPOIIECCOB".

3AEKTPOHH BI
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.02.03 Aoepruvie mexroaozuu Mamepuarose0eHus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IIH; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH (_ZDI/I3I/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOHECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Borgapenko, I'. I'. PaguanyionHas ¢pusmka, CTpyKTypa M IIPOYHOCTh TBEPABIX Tedl : yyeOHoe nocodue / I. I'. BoHnapeHko. -
2-e u3a. - Mockaa : Jlaboparopus 3HaHu#, 2020. - 465 c. - ISBN 978-5-00101-912-1. - Tekcr : anekTponHbIi // JIaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/151492 (nata o6pamenus: 12.05.2022). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Jenucos, E. . IIpon3BoACTBO paIiOaKTHBHBIX U30TOIOB IS MEJUIIMHCKOTO MTpUMEHEHU: Y 4eOHoe ocodue / [leHncoB
E.N., - 2-e uzna., crep. - Mocksa :®nunta, U3n-so Ypan. yu-ta, 2017. - 94 c¢. ISBN 978-5-9765-3087-4. - Tekcr :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/946635 (nata obpamenus: 12.05.2022). - Pexum gocryna: no
TIOITUCKE.

3. O6omoeckuit, . M. Panuarionssie TexHoorun. [IpuMeHeHrs B TaOOpaTOPHBIX MCCIIEIOBAHNAX, MATePHATIOBEICHUN 1
Ha”oTexHoJnorusx / .M. Obonosckuii - Jonronpyansiii: Uatemtekt, 2015. - 296 c. ISBN 978-5-91559-180-5. - Teker :
anexTpoHHBIH. - URL: https://znanium.com/catalog/product/524526 (nara o6pammenus: 12.05.2022). - Pexum goctymna: o
TIOITHCKE.

lonoJsHATEILHAS JUTEpPATYypa:

1. Kopoteesa, JI. 1. TexHonorust ¥ 060pyaoBaHKe ISl OMYYeHUs BOJIOKOH M HUTEH CIIeMAIbHOTO HA3HAUSHUS: YueOHOoe
nocobue. - M. : UHPPA-M, 2019. - 288 c. - (Boicee obpaszosanue). - ISBN 978-5-16-010428-7. - TekcT : 971€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1009733 (nara obpamenus:: 12.05.2022). - Pexxum noctyna: 1o noanmcke.

2. BeromkuH, A. I'. TexHrKa 1 TEXHOJIOTHS OOpaIIeHHs] ¢ OTXOAaMU ku3HeAesTenbHocTh. YacTs 2. [lepepadoTka u
YTHJIM3ALMs] TPOMBIIUICHHBIX OTXOIOB: yyeOHoe nocooue / Berowkun A.T. - Bonorna: Madpa-Unxenepus, 2019. - 380 c.:
ISBN 978-5-9729-0234-7. - Tekcr : anekrponHsiid. - URL: https://znanium.com/catalog/product/989532 (nara oOpaieHus:
12.05.2022). - Pexum goctyna: no NOJIHCKE.

3. JIabopaTopHbIi MPaKTHKYM N0 Kypcy 'MopenupoBanre (pu3nIecKiX MpoLEeccoB B sAepHbIX peaktopax' / Haiimymmna AT,
Yeprkos 10.b., Aaukua M.H. - Tomck: N3a-Bo Tomckoro nonutex. yansepcuteta, 2015. - 111 c. - TekcT : 31eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/701502 (aata obparmenus: 12.05.2022). - Pexum gocTymna: 1o moimmcke.
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ITporpamma mucimruiunel "SAnepHsle TexHonoruu Matepuanoseaenus’; 03.04.02 "dusuka”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.02.03 Aoepruvie mexroaozuu Mamepuarose0eHus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IJ'H; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH QDI/BI/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpanuna 10 u3 10. IEl YHH



http://www.tcpdf.org

