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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

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
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

Iporpammy muctmruabl pazpadorain(a)(un): ['adypos M.P. ; 3aBenyronmii kaceapoi, k.H. FOcynor P.B. (Kadenpa kBaHTOBOI
3JIEKTPOHHKHY U PaJTMOCIIEKTPOCKOITNH, Bhicias mkosia Kubepu3nIecKix CUCTEM U MPUKJIAJTHON SJICKTPOHUKH),
Roman. Yusupov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH CaMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

MeTUITMHCKON (PU3MKHU M PelIaTh UX C MOMOIIBI0 COBPEMEHHOH anmapaTtyphl 1
MH(POPMALIMOHHBIX TEXHOJIOTUIA C UCTIOJIb30BAHUEM HOBEHUIIIErOo POCCUICKOrO U 3apyOeKHOTO
OIIBITA.

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

1) Knaccudukanmio, npupoay 1 (yHKIMOHAIBHYIO POJIb CBOOOJHBIX PAIMKATIOB B )KUBBIX OPraHU3MaX U PACTCHHSIX.
2) Knaccudukanuio, npupoay u (pyHKIHMOHAIBHYIO POJIb OKCUAAHTOB U AHTHOKHCIAHTOB B JKMBBIX OPraHU3Max U PACTEHUSIX.

3) dusnueckue IMPUHIMIIBI METOAOB NETEKTUPOBAHU A, I/I,HCHTI/Iq)I/IKaHI/II/I " N3y4CHUA 6]>ICTp0Hp0TCKaIOHII/IX XUMHUYECKUX
poneccoB, CBO6OHOpaHI/IKaHLHHX peakunﬁ, HaJIM4uA CB06OHH]>IX paauKaaoB.

4) CriocoObl IeTEKTUPOBAHUS, UASHTU(UKALIMN U N3YUYEHHUS ObICTPONPOTEKAIOIINX XUMUYECKUX IIPOLIECCOB,
CBOOOHOPAAMKAJIbHBIX PeaKLMii, HAMM4Ks CBOOOIHBIX PaJUKalIOB METOJAMHU IEKTPOHHOTO ITApaMarHUTHOTO pe30HaHca
(3I1P) u IIIP Tomorpacduu

HoykeH ymeTs:

1) PeructpupoBats criekTpbl DIIP TBepapix 0Opa3iioB U BOAHBIX PACTBOPOB, B TOM YMCIIE COICPIKAIINX CBOOOTHBIC
paavKabl

2) Ocy1ecTBIATh IEPBUYHYI0 MATEMaTHUECKyI0 00paboTKy criektpos DIIP.
3) Knaccudumposatbh cBOOOJHBIE PaMKaIIBL, aKTUBHBIE (POPMBI a30Ta U KHCIOPOAA

JlomxeH BIafeTh:

[puemamu BrIOOpa MOAXOASINEH CITMHOBOM JIOBYIIIKH, IIPOOOIOATOTOBKY TBEP/BIX U KUAKUX 00Pa3IIOB I U3MEPEHHUSI
meronamu IIIP, npuemamu HacTpolku U peructpauuu cnektpoB SIP, MaTeMaTnyeckuM U BBIYUCIUTENBHBIM aAMIapaToM
JUTsE 00pabOTKH CIIEKTPOB

JIOIDKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

[puMeHATD MOTyJYeHHbIE 3HAHUS W HABBIKY TIPH pelleHnr (PyHIaMEHTATBHBIX M MIPAKTHIECKUX 337124 B 00JIaCTsAX
6uo(pu3rKn, OUOXUMHUN U OUOMEIUIIVHBL.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnmruivHa (MOmyib) BKodeHa B pasfaen "B1.B.JIB.03.01 Jucturummast (MOmysm)" OCHOBHOM MPOodecCHOHATEHOMN
obpazosarenbHoi nporpammsbl 03.04.02 "®usuka (MeauuuHckast pu3nka)" 1 OTHOCUTCS K AUCHHUILIMHAM 10 BBIOOPY YacTu
OIIOII BO, opmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOLICHH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0peM gqucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 29 yaca(oB), B TOM umcIie JeKuun - 14 yaca(oB), mpakTudyeckue 3aHstus - 14 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocrosTenbHast padoTa - 43 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJIsI AUCLMIUTMHBL: K3aMeH B 3 ceMecTpe.
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

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)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. BBognoe 3auartue. IToHsgTHE CBOOOIHBIX
paaukanoB. Kinaccudukanms cBoOOIHBIX
pamukaioB. VX poJib B CEJIbCKOM XO35ICTRE,
XMMHYECKOM, MUIIEBON IPOMBIIIIEHHOCTH, B

| [HOPMaIbHBIX M MaTONOrMYECKHX MpoLeccax. 3 > 0 > 0 0
" |AxTuBHBIE popMBI KHcTOpoaa (ADK). AKTHBHBIE
cpopmer azota (APA). AKTUBHBIE (POPMBI XJIOPA,
6poma.

Tema 2. OKUCIIUTEIPHO-BOCCTAHOBUTEJILHBIE

(penokc) peakuuu. Posb nepexoJHbIX METALIOB B
2 CBO6OHHOpaI{I/IKa)‘[LHbIXUHpOHeCCEIX JKHABBIX 3 1 0 > 0 0
OpPraHM3MOB M PaCTCHUIA.

3. lill;/l‘z 3. OkucnurensHbd cTpecc. Poms APK u 3 > 0 > 0 0

Tema 4. AHTHOKCHIAaHTHBIE U AHTUPAAUKAJILHBIE
CHCTEMbI OPraHM3Ma M PACTEHHIi: OCHOBHbIE

4. (rpynmel, pyHKIMOHABHBIE U (PU3UOJIOTUYECKUE 3 1 0 2 0 0 0 6
ponu

Tema 5. CrocoObl A€TEKTUPOBAHUS U
5. 3 2 0 2 0 0
UIeHTU(PUKALMY CBOOO/IHBIX PaMKAIIOB.

Tema 6. BBeeHue B MarHUTHBINA Pe30HAHC.
Otxpertue SI1P u AMP. [Tpumepsl npuMeHeHus
METOJJOB MArHUTHOTO pe30HaHca st
OUOXUMUYECKHX, OMOMEUIIMHCKHUX MCCIIeOBaHUH,
CBOOOJHO-PaIMKAIBHBIX PEAKLIUH.
[pobomoaroropka 06pa3iioB. XpaHeHHEe 00Pa3IIoB.
6. |CraumoHapHble METO/BI B MATHUTHOM PE30HAHCE. 3 4 0 2 0 0 0 4
Bbiok-cxema DI1P cnekrpomerpa. Bugpl ciekTpoB
IIIP. OcHoBHble napameTpsl curHana 1P u
criocoObl X n3mepenust. P romorpapus. DIIP
OKCHUMETPHSI.

Tema 7. YCTpOWCTBO 1 OCHOBHBIE TTapaMeTpPhI
KoMMepJecKux criekTpomeTpoB DIIP. BiusHue
napameTpoB criekTpomeTpa IIIP Ha criektp DIIP.
7. |OcHOBHBIE OIMOKY MPU HACTPOWKE CIIEKTpOMeTpa, | 3 1 0 1 0 0 0 10
PEruCTpaIyy CIEKTpPa U ero paciugpoBKe.
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 8. IIIP B (c1ab0)BAZKUX KUAKOCTAX.
A3zotHble pagukaiisl. CriekTpsl DITP a30THBIX
PagMKaJIOB B )KUAKOCTSX U 3aMOPOKEHHBIX
pactBopax. IIpumeHeHne a30THBIX paJUKaioB B

8. 3 1 0 1 0 0 0 5
Ka4ecTBe MapaMarHUTHBIX 30HI0B B
OMOMENULIMHCKUX ucciiegoBaHuax. CIIMHOBBIE
METKH U CITMHOBBIE JIOBYIIKH.
1Toro 14 0 14 0 0 0 43

4.2 Cogep:xkanne JUCIHUATLIHHBI (MO yJIs1)

Tema 1. BBoanoe 3ansarue. [lonaTue cBo60aHbIX pagnkaioB. Kiaccudukanusa cBo6oaHbIX paaukanos. x pouab
B CEJIbCKOM XO035CTBe, XHMUUYe CKOIl, MUIeBOH MPOMBIILJIEHHOCTH, B HOPMAJbHBIX U MAaTOJOTHYe CKUX
npouneccax. AKTuBHbie (popmbl kucaopoaa (APK). AktuBHbie hopmbl a3ota (APA). AKTHBHbIE (hOpPMBI XJI0pa,
opoma.

Busl u kiaccugukanys CBOOOIHBIX PAIUKATIOB B )XKMBOU U He:XKUBOW npupoje. Kucinopon u ero (popMel B JKUBOR U HEKHUBOU
nipupoje. PU3MKOo-XUMIYeCKHe CBOMCTBA TPUILIETHOTO KMCIIOPOAA, €ro akTUBaLys U BoccTaHoBIeHre. OOIue npeacTaBieHus
00 akTuBHBIX (popmax kuciopona (APK). Onpenenenre ADK, cBOOOIHBIX pafMKaIOB 1 aKTUBHHIX (hopM azota (ADA).
Hepanukanehsie u pagukanbHeie APK m ADA. Xummdeckas mprpoaa ¥ pojib aKTHBHBIX (DOPM a30Ta, XJIopa v OpoMa.
Hcroprudeckue acieKThl 1 COBPEMEHHbIE BO33PEHHSI Ha CBOOOJHOPaMKAIbHbIE TEOPUM XUMUYECKHUX PEAKIUi, CTapeHus 1
Pa3BUTHSI OHKOJIOTMUECKUX 3a00JIeBaHMUH.

Tema 2. OKHCJIUTETbHO-BOCCTAHOBUTEJbHBbIE (PeIoKc) peakuyuu. PoJb nepexo JHbIX MEeTANJIOB B
CBO0OJHOPAANKAJIBLHBIX MPOIECCAX JKUBbIX OPTaHN3MOB H PaCTEeHHI.

TloHATHSA OKKCIIUTENISI, BOCCTAHOBUTEISI, BOCCTAHOBUTEILHOTO, OKUCIUTEILHOT0, OKUCIUTEIbHO-BOCCTAHOBUTEIEHOTO
(penoKc-) ¥ CTaHAAPTHOTO OKUCIUTENBHO-BOCCTAHOBUTENIBHOTO noTeHuanoB. Baxueimue tepmunbl [UPAC, oTHOCAmIMECs K
penokc-nporieccam, APK, ADPA ¥ cBA3aHHBIM C HIMU XUMHYECKUM peakimsM. Cxema myteit oopaszoBannst AOK nu ADA B
Pa3IMIHBIX KJIETOYHBIX KOMITAPTMEHTaX M TKAHSX KUBOTHHIX U pacTeHui. CBOOOIHBIE METAIUTH U MX KOMILUICKCH B )KUBBIX U
PaCTHUTENILHBIX cHcTeMaX. THIB KOOPIUHAIIMOHHBIX KOMITIEKCOB M X OMOXUMITUECKIe CBOICTBA. [ eMOBBIE U IpyTHe
BaXXKHEHIVe peloKC-aKTUBHBIE MeTaJLT-Cofiepkaniue Oekn y pacTeHuid. [IoHSITHE KaTaTUTUIeCKOH aK THBHOCTH TEPEX O THBIX
METAJLIIOB.

Tema 3. OxuciurebHblii crpecc. Poabr APK u APA.

OnpepeneHrie OKUCIUTEIBHOTO CTpecca, ero Npupoaa u nocieacTsrs. OCHOBHBIE OBPEKAEHUS KJIETKH, BBI3bIBAEMBbIE MTPU
OKHCIINTENILHOM cTpecce. CyrnepoKcuIHbIN pagukail. MexaHu3Mbl CHHTe3a cynepokcuaa. Ooiue npeacraBieHus o
PEeryJIsTOpHOI pos akTUBHBIX (hopM kuciiopona (APK), cBoOOIHBIX pavKaIoB U aKTUBHBIX (hopM a3oTa (ADA).

Tema 4. AHTHOKCH/IAHTHBIE M AHTHPA/INKAJbHbIE CHCTEMbI OPraHN3Ma H PACTEHUIi: 0CHOBHBIE IPYNIIbI,
(pyHKIMOHANbHBIE H (PU3NOJOTHYECKHE POJIH

Tlonsarue n KJ'IaCCI/Iq)I/IKaL[I/If{ AHTUOKCHJIAHTOB. Baxnerimme AHTUOKCHUJAHTHI. KaTaJ’Ia3LI, CYHNEPOKCUAANCMYTA3bl U IIEPOKCHUAA3bI
Kak npumMep Ba)KHEUIINX q)epMeHTaTI/IBHI)IX AHTUOKCHUJAaHTOB paCTeHHﬁ. ACKOp6I/IHOBaﬂ KUCJIOTa ¥ BOCCTAHOBJICHHBI
TJIyTaTUOH ? KJIIOYEBHIE HU3KOMOJICKYJIAAPHbIC aHTUOKCHUIAHTBL paCTeHHﬁ. I[pyme BamHeﬁmne BE€HIECTBA C yCTaHOBJ’[eHHOﬁ
aHTHOKCH}]aHTHOﬁ aKTUBHOCTHIO. POJIb CCTEM CBS3BIBAHMS NEPEXOJHBbIX METAJIJIOB, periapaluu O€EJIKOB 1 HYKJIEMHOBBIX KHUCJIOT
B 3alIUTC paCTI/ITeHbHOﬁ KJIETKU OT OKUCJIUTEJIBHOI'O CTpECCa.

Tema 5. Cnnoco0bl JeTeKTHPOBAHUS U HAeHTH(PUKAINN CBO0 O HBIX PAJUKAJIOB.

Hcropuyeckue U COBpeMEHHbIE METO/IB OOHAPYKEHUS U UICHTU(DUKAIIKA CBOOOTHBIX paTuKaoB. BuoMapkepsl.
diryopometpusi 1 MUKpockomnusi. CieKTpooToMeTpusi. XeMITIOMUHECHIEHIUSA. DNeKTpoxumusi. Xpomartorpadus u
Macc-criektpomerpusi. UIMmyHo-xumudeckue Metoabl. CpaBHeHUe MeTo10B. [IpenmyliecTBa U HeIOCTATKU KaXJOT0O U3 HUX.
[TepcrieKTUBBI TEHUYECKOTO M TEXHOJIOTUYECKOTO pa3BUTHSI.

Tema 6. BBenenne B MarauTHbiil pe3oHanc. Otkpoitue IIIP u AMP. IIpuMepsbl npuMeHeHHSI METOL0B
MArHUTHOTO Pe30HAHCA ISl GMOXUMHIYeCKHX, 0HOMe JUIIHHCKUX HCCJIeJ0BaHuI, CB00O0HO-PaNKAJIbHbBIX
peaxmmii. [Ipo6onoaroroska o6pa3noB. Xpanenue o6pa3nos. CTanmoHapHbie MeTObl B MATHUTHOM P€30HAaHCE.
Bbuok-cxema IIIP cnekrpomerpa. Buabl cnekrpos IIIP. OcHoBHble napameTpsl curnaja IIIP u cnocoowl ux
u3mepenus. JIIP romorpacdpus. P oxkcumerpus.
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

OnpepeneHrie MarHUTHOro pe3oHaHca. OnpejesieHne CeKTpa U ClIeKTPOCKONUU. JIMHUY crieKTpa, OoJI0KeHUe JIMHUK B
CMEKTpe, IUPUHA U UHTEHCUBHOCTD JIMHUU. OmpeeseHne 3JIeKTPOHHOr0 NapaMarHUTHOro pe3oHaHca. OnpeiesnieHue AaepHoro
MarHUTHOTO pe3oHaHca. MarHUTHbINA MOMEHT szep U atoMoB. [Tapamarnerusm. Otkpeitue DI1P u AMP. Cea3p MarHuTHOI
BOCHPHUMMYMBOCTH W MArHUTHO-PE30HAHCHBIX MeTo/10B. OcobenHocty Merona TP u IMP. BenunHbl 3,1eKTPOHHBIX U
SIIEPHBIX MarHUTHBIX MOMEHTOB. [1prpoyia mapaMarHUTHBIX IEHTPOB B OMOMaTepHuaiax, TKaHAX U KUAKOCTSIX YesloBeKa U
*uBOTHBIX. [Ipumepsl npumenenust DIIP 1i1s1 neTeKTHpoBaHKUs CBOOOIHBIX paJuKajoB U UX MpoaykToB. OcHoBwl SIMP u DITP
Tomorpacuu. Biusguue kucnopoga Ha ciektpsl DIIP. TP okcumerpus.

Tema 7. YcTpoiicTBO M 0CHOBHBIE MapaMeTpbl KoMMepuecknx ciekrpomeTpoB JIIP. Bausaxnue napameTpoB
cnekrpoMetpa DIIP Ha cnektp IIIP. OcHOBHBbIE OIIMOKYU IIPH HACTPOIIKE CIIEKTPOMETPA, perncTpPaluu CeKTpa
U ero pacmmdpoBke.

OCHOBHBIE Y3JIbl 1 YCTPOUCTBO HacTobHOTO criekTpomerpa DIIP LABRADOR. Briiouenue ciekTpomMeTpa.
IIpo6onoxaroroska. Hacrpoiika criektpomerpa. [lepexon B pabounii pexum. OCHOBHbIE TApaMeTPhl HACTPOWKHU U PETHCTPaLIN
criekTpa. X BiMsiHME Ha COOTHOIIIEHUE CUTHAJ/IYM 1 Buj criekTpa DITP. OcHOBHbIE OIIMOKY MPY HACTPOMKE CIIEKTPOMETPA,
perucTparyu crekTpa u ero pacirgpopke. CriocoObl UX ycTpaHeHMsl. BHIKIIIOUeHre CIIeKTpOMeTpa.

Tema 8. DIIP B (c1a00)BA3ZKHUX KUAKOCTAX. A30THbIe pagukabl. CiekTpbl DIIP a30THBIX paNKaloB B
JKHJKOCTAX U 3aMOP O KEeHHBIX pacTBopax. IIpuMeHeHne a30THBIX PaIMKAJIOB B KaueCTBe MapaMarHUTHBIX
30H0B B OMOMe JUIMHCKHX Hccie0BaHusIX. CIMHOBbIE METKH U CIIMHOBBIE JIOBYIIKH.

CriviH-s1/IepHO€e B3aUMOJIENCTBYE. Y CpeHEHNE ABMKeHnEM. VI30TporHbIi crieKTp. A30THbIE pagukaiibl. CTaOUIbHBIE A30THBIE
paaukaisl. Criektp SIIP pacTBOPOB a30THBIX PAJUKAJIOB U MX 3aBUCMMOCTDb OT BHEIIHHUX YCJIOBHIA: TUIA PACTBOPHUTEIS,
KOHIIEHTpALIMK, 3Ha4eHust pH, arperaTHoro coCTosiHus, HAJIMYUsI PACTBOPEHHOTO KKciopoa 1 ap. CriocoOsl onpeeieHust
KOHIeHTpauuu. [IpuMeHeHre a30THBIX PaJUKaJIOB B KAYECTBE CIIMHOBBIX METOK M JIOBYIIEK. KiaccuduKkaiys CrimHOBBIX
JIOBYIIIEK.

5. IIepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXcsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsl ayJJUTOPHOU padoThL. Bo BpeMs1 caMOCTOATENIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3a/IaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPAOOTKY YMEHUIN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - porpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuMCcTEpCTBA HAYKH U BhICIero oopa3oBanus Poccuiickoii ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickonn eneparnmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (eaepatbHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 0OpazoBanus "Kazanckuii (IIpuBomkckuii) enepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

Jlektmu o meauiHCKOM 6nodusuke 10.A. Bramumuposa -
http://www.fbm.msu.ru/sites/biophys/stud/biophys/Matbiophys.php

Meroanueckue nocodusl 1 JIEKIMK 110 MArHUTHOMY pe3oHaHcy - http://gmamin.kpfu.ru/
Ocnosbl DI1P okcumerpuu 1 ToMmorpacduu (Ha aHrmiickom) - https://epri.uchicago.edu/page/training

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC Ha IPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBUE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUJeHHs IO TUCIUTUTIHE (MOYIII0);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITH;

- MeXxaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OTHCaHWe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPEACTBA;
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- KpUTEpHU OLICHUBAHUSA U1 KaKAOI0 OUEHOYHOI'O CPeACTBA;

- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoH/JI OLIEHOYHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINOJiaraeT u3y4yeHue OCHOBHOM U JIONOJIHUTEIbHOM yueOHOM nTepartypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0OUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEYHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoyeHHbX KDY norosopos ¢
IpaBoOOIAIATEIAMY;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOI M IOTIOHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUTMHBI (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHUIO ITPY U3MEHEHUH ycIoBUi 1oroBopoB KOV ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

Jlekmu o 6uocusuke B 371eKTpoHHOM (hopMarte - http://www.fbm.msu.ru/sites/biophys/stud/biophys/Matbiophys.php
Jlextu o DIIP B anmekTporHOM (popmate - http://www.gmamin.kpfu.ru
PanukanbHble peakiiuy B XUMUH, TEXHOJIOTMH U )KUBOM opraHusme - http://lion.icp.ac.ru/e-learn/

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

Bujg paéor MeToanuyeckue peKOMeH anuu

JIEKLIMA 3HAKOMCTBO C JJUCHMIUIMHON MPOMCXOAUT yXKe Ha NMEepBOH JIEKLIUH, I'Ie OT CTyJeHTa TpeOyeTcst He IPOCTO
BHMMaHUe, HO U CaMOCTOsITeNIbHOE opopMiieHne KOHCeKTa. [Ipu paboTe ¢ KOHCIIEKTOM JISKLIU HE0OXOIMMO
Y4YUTBIBATb TOT (baKTOp, 4YTO OJHM JICKHUH JAIOT OTBETHI HA KOHKPETHBLIEC BOIIPOCHI TEMbBI, APYT'U€ - JIUIIb
BBIABJIAIOT B3AUMOCBA3U MEXKAY ABJICHUAMUA, TIOMOTrad CTYACHTY MTOHATH Fﬂy6l/lHHbIC IMPpOLECChl pa3BUTUA
U3y4aeMoro MnpeMeTa, Kak B MICTOPHH, TaK U B HACTOSILIEE BPEMsI.

KoHcniekTpoBaHue JIEKIUH - 3TO CIIOKHBIA BUJ] By30BCKOH ayIMTOPHON pabOThI, MPEATIOATaIONHI
HWHTCHCUBHYIO YMCTBEHHYIO A€ATEJIbHOCTb CTYACHTA. KoHcriekT saBisieTCs 1M0Ie3HbIM TOrjga, Kkorjga 3arimcaHo
caMoe CYIIECTBEHHOE U ClIeJIaHO 3TO caMuM ofy4varommmcst. He Hasio cTpeMuThes 3armmicarh JOCJIOBHO BCIO
nekumio. Takoe 7KOHCIIEKTHpOBaHKUe? MPUHOCUT OOJIbIIE Bpe/a, YeM MoJib3bl. Llenecoobpa3Ho BHaUasIe MOHSATD
OCHOBHYIO MBICJIb, U3JIaraeMyIo JIEKTOPOM, a 3aTeM 3anucaTh ee. JKenaresbHo 3a11Mch OCYIIECTBIIATh Ha OJJHOM
CTpaHHMIIE JICTA WIIM OCTABJISIS OJIs1, HA KOTOPBIX TT03/IHEE, ITPU CAaMOCTOSITEIbHOM padoTe ¢ KOHCIIEKTOM, MOXHO
caeyaTh JOINOJIHUTECIIBHBIC 3aITMCH, OTMETUTDh HEIIOHATHBIC MECTA.

KoHcnekT ek Jiydine nopasaenisTh Ha YHKTHI, COOMI0Aast KPACHYIO CTPOKY. DTOMY B OOJIBIION CTETIeHN
OyIyT criocoOCTBOBATh BOMPOCH IJIaHA JIEKIMH, NTPe/UIokeHHble pernogaBatessM. Ciienyer oOpaiiarh BHUMaHUe
Ha aKIIeHTBbI, BBIBO/IbI, KOTOPBIE JIeJIaeT JIEKTOP, OTMevasi HauOoJiee BaKHble MOMEHTHI B JICKIIMOHHOM MaTepHasie
3aMeYaHUSAMH 7BaXKHO?, 7XOPOILIO 3alIOMHUTH? U T.II. MOXHO JienaTh 3TO U C IOMOIIIBIO Pa3HOLIBETHBIX MapKepOB
WJIM py4eK, OAYEPKUBasA TEPMUHBI U OINIPENEICHUA.

IenecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpAIlleHH!, ab0peBraTyp u cuMBoJIoB. OHAKO MPH
JajbHeuIer paboTe ¢ KOHCIIEKTOM CMMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMHU CIIOBaMHU J1JIs1 OBICTPOTO 3pUTEILHOTO
BOCITPUATHUA TEKCTA.

Pabotas Ha/l KOHCIIEKTOM JIEKIMH, BCErja HEOOXOIMMO MCIIOJIb30BaTh HE TOJBKO YUEOHUK, HO U TY JIMTEPATYDY,
KOTOPYIO JJOTOJIHUTEILHO PEKOMEH 10Ba JieKTop. VIMEHHO Takasi cepbe3Hasi, KporoT/IMBasi paboTa ¢ JISKIIMOHHBIM
MaTtepraIoM HO3BOJIUT ITTyOOKO OBJIA[ETh TEOPETHYECKUM MaTepHAIIOM.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

[oaroToBKy K KaxJIoMy MPaKTUIECKOMY 3aHSTHIO CTY/IEHT JJOJDKEH HayaTh C O3HAKOMJIEHHSI C TUIAHOM
MIPAKTHYECKOT0 3aHSTHsI, KOTOPBII OTpakaeT cofiepkaHue NpeUIokKeHHO! TeMbl. TIinaresibHoe NPoyMbIBaHUE 1
M3y4eHre BOIPOCOB IUIaHa OCHOBBIBAETCSI Ha MPOPAbOTKe TEKYILEro MaTepuaa JIEKIUH, a 3aTeM U3y4eHusI
00s13aTeJIbHO U IOTIOJIHUTENILHOMW JIMTEPATyPhl, PEKOMEH/IOBAaHHOH K JaHHOW TeMe. Bce HOBbIe MOHATHS 1O
M3y4YaeMoil TeMe HeOOXOAMMO BbIyYUTh HAU3YCTh U BHECTH B INIOCCAPUIA, KOTOPBII 11€71eCO00pa3HO BECTH C
€aMoro Havajia U3y4eHus Kypca.

Pesynbrar Takoi paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOIHO OTBETUTh Ha TEOPETUYECKHE
BOIPOCHI TPaKTHKYMa, €ro BHICTYIUIEHUU U YUYaCTHH B KOJUIEKTUBHOM 00CYXIEHHU BOIIPOCOB N3y4YaeMOU TEMBI,
MIPaBIJIHHOM BBIIIOJIHEHHMH TPAKTUUECKUX 3a/JaHUI 1 KOHTPOJIBHBIX paborT.

B nporiecce MoAroToBKM K NPaKTUYECKUM 3aHATHSIM, CTYIEHTaM HEOOXOJMMO 00paTHTh 0c000e BHUMaHUE Ha
CaMOCTOSITEJIHOE U3yUeHHE PEKOMEHJOBaHHOM uTepaTypbl. [1py Bcell MONMHOTE KOHCTIEKTUPOBAHUSI JIEKLIMY B
Hel HEBO3MOKHO M3JIOKUTh BECh MaTepHall 13-3a JIMMUTA ayJUTOPHBIX YacoB. [ToaToMy camocTosiTesbHast padota
¢ yuyeOHMKaMH, y4eOHBIMU TTOCOOUSIMH, HAyYHOM, CIIPABOYHOM JINTEPATYpPOii, MaTepualaMy NEPUOINUECKIX
n3naHui 1 ViHTepHera siBisiercst HanOouiee 3(P(heKTUBHBIM METO/IOM TTOJTyUeHHsI JOTIOHUTESIbHBIX 3HAHWIA,
TI03BOJISIET 3HAYUTEILHO aKTUBU3UPOBATH TIPOLIECC OBJIaieHNsI MH(opMaluel, crnocoOocTByeT 6oliee rIyOoKoMy
YCBOEHHIO U3y4aeMOro Mareprana, (popMHpYyeT y CTyAEHTOB CBOE OTHOIIEHHE K KOHKPETHOH MpodiieMe.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa CTYIeHTa - 9TO IUIaHUpyeMas yueOHasi, yueOHO-HCCIeJoBaTe bCKasl,
Hay4YHO-HCCIIeJOBaTeNbCKasl padoTa CTY/IEHTOB, BHIIOJHsIEMasl BO BHEAY JUTOPHOE (ayJUTOPHOE) BPEMS 110
33/IaHUI0 ¥ IPX METOOMYECKOM PYKOBOACTBE MperofiaBaTesis, HO 0e3 ero HeMOCPEACTBEHHOIO y4acTHsl (IIpH
YAaCTMYHOM HETIOCPEACTBEHHOM YYaCTUH MpenojaBatesis, OCTABISIONIEM BeAyLIyI0 POJIb 32 paOOTOM CTYAEHTOB).
CamocrositenbHasi paboTa cTyaeHToB B BY 3e siByisieTcs1 BAXKHBIM BUJIOM y4eOHOW M HAYYHOU JEesITEIbHOCTH
crypenTa. CamMocTosTesbHAs padoTa CTYICHTOB MI'PaeT 3HAUMTEIbHYIO POJIb B PEHTHHIOBOW TEXHOJIOIUH
o0yuenusi. ['ocyapCcTBEHHBIM CTAaHAAPTOM IPEAYyCMATPUBAETCS, KaK MpaBuiio, He MeHee 50% 4vacoB u3 oOiei
TPYAOEMKOCTH JTUCHMILUIUHBI HA CAMOCTOSITENbHYI0 paboty crynenTtoB (nanee CPC). B cBs3u ¢ 3TuM, 00y4eHre B
BY3e BkimouaeT B ce0s1 ABE, TPAKTHYECKH OJMHAKOBBIE IO 00BEMY U B3aUMOBJIMSHHUIO YacTH - TIpoLiecca
o0yuenus1 u nporiecca camooOydenus. [Toatomy CPC fgomxkHa crath 3¢h(peKTUBHON U 1ieIeHanpaBIeHHOMH
paboToii cTy/IeHTa.

CamocrositeNibHasi paboTa CTyJeHTa Mpernosaraet padboTy ¢ HAyuHOH U y4eOHOM JIMTepaTypoil, CAMOCTOSITEIbHOE
OCBOEHHE MPOrPaMMHBIX CPEJICTB pacueTa U 00pabOTKM JaHHBIX, SKCIIEPUMEHTAILHON amapaTyphbl.

Jl1s MorcKa cOBpeMEHHOI Hay4HOM JINTepaTyphl PEKOMEHIYEeTCs UCIIONIb30BaTh CHELMaIN3UPOBAHHbIC HAYYHbIE
TIOVICKOBBIE CUCTEMBI, TakHe Kak scholar.google.com u BJ] Scopus (http://www.scopus.com).

IMoxpoGHO MOUCK B cHCTEME SCOpPUS PAaCCMOTPEH B METOAMUYECKOM MOCOOUH:

OB [lynnukoBa Metosuka noucka B 6a3e JaHHbIX Scopus. Y4eOHo-MeToauueckoe nocodue. / OB Jlynnukosa //
S0P I0xHOTO (penepaibHOTO YHIBEpPCUTETA

library.sfedu.ru/DPO/Y uebHo-MeToaueckoe%20mnocodue_Scopus2.pdf

JL1st caMoCTOSITENILHOTO MOCTpoeHus criekTpoB DIIP 1o 3aaHHBIM NpenofaBaTesisiM napameTpam, paboThl Ha
cumysstope padotst DITP criekTpoMeTpa, ocBoeHust porpamMmmubix cpeacts I10 'Matlab' u makera "EasySpin'
WCTIONIB3YHTE

Iopuires, C. B. KommnbioTepHoe MoaenupoBaHue gpusndeckux mpoueccoB B nakere MATLAB : yue6Hoe
roco6ue : [ CTyJIEHTOB BY30B, 00YYAIOLIMXCS 10 CrienuaibHOCTIM Martemarnka, MHpopmatuka, Pusuka] / C.
B. Iopuines Uzaanue 2-e, uctipasiennoe Cankt-IlerepOypr [u ap.] : Jlans, 2011 .- 736 c. : ui1. ; 26 cm. + 1
anekTp. onT. auck. (CD-ROM) (YueGuuku ajis By3oB, CrienmaibHast utepatypa) bubnuorp. B konie ri1. ISBN
978-5-8114-1063-7 ((B mep.)) , 1000. n

Meroaunueckoe nocodue 'Mcnonp3oBaHue mporpaMMHoro Mojysist EasySpin B aHasM3e CrieKTpOB MarHUTHOTO
pesonanca' / I'.B. Mamun, C.B. Opnunckuit, H.U. Cunkun, U.H. Cy6auesa, P.B. 1Ocymnos // 2014. 31eKTpOHHbIN
oOpazoBatenbHbiil pecype http://gmamin.kpfu.ru/MRpract/easyspin.pdf.

Tema camocTosITeIbHBIX PaboT Onpe/essieTcs IPernoJaBaTeIeM HHIUBUILYAIBHO JUTsl CTyAeHTa (IPYIIbl
CTY/IEHTOB) IO Pe3yJIbTaTaM MPEABAPUTELHOIO COOECEI0BaAHMS MOCIIE YaCTH MPOBEAECHHBIX JIEKIIMOHHBIX
3aHATUH.
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9K3aMEH SK3aMeH - 3TO YCTHHIN OIPOC C MPOBEPKOI MPaKTUYECKOI U CaMOCTOSITENbHON paboT, 0pOPMIICHHBIX B BHIE
oryera. Kaxaplil ydamuiics mojydaer oT npenojapareiis OTAENIbHOE 3a/JaHue.

Jl1s1 oTBeTa Ha 3aaHue TpeOyIoTCs IITyO0KOe U3yUeHHUs] OCHOBHOH U JJOTIOJIHUTEJILHOM IMTEpaTyphl, aKTHBHAS
paboTta Bo BpeMsl ceMecTpa, yMEHHe UCKaTh U HAXOAUTb aKTyaJIbHYI0 MH(OPMALIHIO, UCIOJIb3YSI IOCTYITHbIE
9JIeKTPOHHBIE U NIeyaTHble n3anusa. Ha moaroroeky k oreery yuamemycs aaetca 20 muH. Bpems Ha oTBeT He
6osee 10 MuH.

IToaroroBka 1 OTBET MPOBOJUTCS B Ay JUTOPHU

IMocne pacckasa JIMCTOK OymMaru ¢ KOHCIIEKTOM OTBETa JI0JIKEH OBITh C/IaH IPETIOAaBaTelTio Ha TPOBEPKY.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 JUCHUILUIIHE
(MOZyJTI0), BKJIIOYAS NIepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMmMe TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOI1 /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa 10 AUCIUILTAHE (MOIYJTIO) BKITIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbI0 (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMK, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIE MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXHOCTbIO B3aUMOJIEICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMU U 3aIUTH BHITOJTHEHHBIX Pa0OT, IPOBECHUS TPSHUHIOB,
OpraHM3aluy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJDKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.04.02 "dusuka”
Y MarucTepckoi nporpamme "MeauuuHckas pusmka”.
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Maznummblii pe30HaAHC C80000HBIX PAOUKAN08

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocuis noaroroBku: MennnuHckas GusmKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Hapes, B. I1. Buyrpennue 6one3nu: yueonuk / B.I1. Hapes, .11. ['onuapuk. - Mockea: HULL UH®PA-M; Munck: Hos.
3Hanue, 2013. - 439 c. (Beiciiee o6pazoBanue). - ISBN 978-5-16-009049-8. - Tekcr: anekrponHsiid. - URL:
https://znanium.com/catalog/product/420107 (nata obpamenus: 11.05.2023). Pexum moctyma: no Mojanmcke.

2. Benbckas, H. I1. SnepHblit MarHuTHBIA pe3oHaHc. Teopus u npaktuka. B 3 4. Y. 2: yye6Hoe nocobue / benbekas H.IT.,
EnbroB O.C., - 2-e u3n., crep. - Mocksa: ®nunTa, 2018. - 124 c.: ISBN 978-5-9765-3557-2. - Tekcr : anekTpoHHBIA. - URL:
https://znanium.com/catalog/product/966424 (nara oopauienus:: 11.05.2023). - Pexxum goctyma: 1o moJImcKe.

3. OCHOBBI sIIEPHOTO MarHUTHOTO pe3oHaHca : yyeOHoe nocooue / MLIL. Epcrurnees, A.O. Jlantyiienko, B.B. KocTiokos [u
ap.]. - Mockga : By3osckuii yue6nuk : UTHOPA-M, 2022. - 247 c. - ISBN 978-5-9558-0414-9. - Tekcr : anektpoHHsIid. - URL:
https://znanium.com/catalog/product/1858556 (nara obpamenus:: 11.05.2023). - Pexxum gocTyna: no nojamucke.

4. Kaparaesa, ®.X. Cnekrpockonusi IMP B oprannyeckoii xumuu. Yacts 1. O6mas teopust SIMP. Xumuueckue cisuru 1H u
13C : yuebHOe nocodue / ®.X. Kaparaesa, B.B. Kioukos. - Kazanb: Kazanckuii ¢enepanbbiii yuusepcutet, 2013. - 129 c. -
Tekcr: anektponnsiit. - URL: http://kpfu.ru/docs/F1780836038/NMR _spectroscopy_1_new.pdf (nata obparueHust:
11.05.2023). - Pexxum moctyna: OTKPBITHIH.

JomnoJHUTEILHAS IUTEpATypa:

1. Pemuzos, A. H. Menununckas u Guonornveckasi pusuka : yueOuuk / A. H. Pemu3os. - 4-e u3j. , ucrp. u nepepad. - Mocksa
: '0TAP-Menua, 2023. - 656 c. - ISBN 978-5-9704-7498-3. - Tekcr : anektpoussiii // DBC 'KoHcynbpTaHT cTyneHTa' : [caiTt].
- URL : https://www.studentlibrary.ru/book/ISBN9785970474983.html (nara o6pamenus: 11.05.2023). - Pexum goctymna: mo
TIOATINCKE.

2. Auronos B.®., ®usuka u 6rodusuka: yueOuuk / B. . Anronos, E. K. Koznosa, A. M. YepHbii - 2-¢ U3., UCIP. U JOIL. -
M.: I D0TAP-Menaua, 2014. - 472 c. - ISBN 978-5-9704-2788-0. - Tekcr: anextponHsiii // DBC 'KoHCyabTaHT cTyAeHTa'":
[caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970427880.html (mata odpamenust: 11.05.2023). - Pexum
JOCTYTIA: MO MOJIUCKE.

3. I'y6apeBa A.E. Buonornueckas xumus. CUTyalliOHHBIE 3a/1a4d M TecThl: ydeOHoe nocodue / A. E. I'y6apesa [u 1p.] ; mox
pead. A. E. I'yb6apesoii. - M.: I'0TAP-Menua, 2016. - 528 c. - ISBN 978-5-9704-3561-8. - Tekcr: anextponusiii // S5C
'KoncynbranT crynenra': [caitt]. - URL: https://www.studentlibrary.ru/book/ISBN9785970435618.html (nara o6pamenus:
11.05.2023). - Pexum goctyna: no NOJIHCKE.

4. CraroHapHBbIi pexxuM criekTpomerpa IIP: HacTpoiika cniekTpoMeTpa 1 u3mepenue cekTpos SI1P Ha npumepe
criekTpoMerpa X-nuanasona ¢pupmbl bpykep cepuu Elexsys [Tekcr]: Mmeroaudeckoe nocodue ajisi MOArOTOBKH CIIEIUAIMCTOB B
o6nactu marautHoro pe3onanca / 10.C. Kyteun, I'.B. Mamun, C.B. Opiaunckui, A.B. Iyrinas, M.P. I'adypos; Kazanckuit
(enep. yaus-1, Mnctutyt pusuku. - Kazans: KOV, 2016. - 55 c. - Texcr: anekrpoHHsii. - URL:
http://shelly.kpfu.ru/e-ksu/docs/F1841250310/X_band_CW.pdf (nara oopamienus: 11.05.2023). - Pesxxum qocTyna: OTKpPBITHIA.
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IMporpamma aucuruiHb "MarHuTHBIA pe3oHaHC cBOOOAHBIX paankaios”; 03.04.02 "dusmka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Maznummblii pe30HaAHC C80000HBIX PAOUKAN08

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

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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