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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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IIporpamMmy auciMIUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadenpoi, 1.H. (mpodeccop) Ckupna B.J1. (Kadenpa dusuku
MOJIEKYJISIpHBIX cucteM, Otnenenue ¢pusukn), kazanvs@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

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

pr3uKY 1 pemaTh X ¢ MOMOIIBI0 COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHIA C UCIIOJIb30BAaHUEM HOBEHINIEro POCCUICKOrO U 3apyOeKHOTrO OIbITa

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

yCTpOCTBO criekTpomerpa SIMP 1 padoTy ero oTie/bHbIX OJI0KOB

JoKeH yMeTh:

MIPUMEHSTD NOJyYeHHbIE 3HAHUS 1JIS1 BHIMOIHEHUS (PM3UYECKOTO IKCIIEPUMEHTA 110 UCCIIEJOBAHUIO CTPYKTYPbI M JMHAMUKU
MOJIEKYJISIPHBIX CUCTEM MPY MOMOLIMY METoa UMITyJibcHOro SIMP

JlomxeH B1aaeTh:
HaBbIKaMH PaOoTH Ha criekTpomeTpe AMP 1 noctaHOBKM (DU3MYECKOro SKCIePUMEHTA ITPH MOMOIIM criekTpomerpa AMP

JIOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:
- UCIIOJIb30BATh CIICHUAJIM3UPOBAHHBIC 3HAHWUA B obacT (1)I/I3I/IKI/I IJId OCBOCHU A HpO(l)I/IJILHbIX q)I/IBI/I‘IGCKI/IX JUCHUIIINH;

-CIIOCOOHOCTBIO IPOBOJUTH HayYHBIE UCCIIEJOBAHUS B N30PAHHON 00J1aCTH SKCIIEPUMEHTAIBHBIX U (MJIN) TEOPETHUECKUX
(pusmyeckux McciieqoBaHmiA C TOMOIIBIO COBPEMEHHOM MPUOOPHOI 6a3bl (B TOM YMCIIE CJIOKHOTO (PU3HMUECKOTO
000py0oBaHusl) 1 MH(POPMALIMOHHBIX TEXHOJIOTHIA C YY€TOM OTEYECTBEHHOTO U 3apyOeKHOTO OIIBITa;

- IPUMEHSATH Ha TIPAKTUKe MPO(ecCHOHANbHBIC 3HAHUS U YMEHHUS, ITOTyIECHHbIE IIPH OCBOCHUH MTPOYIIBHBIX (PU3MUECKIX
JVICIATUTAH.

2. Mecto guctumummasl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJb) BKJoueHa B pasaen "b1.B.JIB.06.01 Jucuurivzel (MOAy/n)" OCHOBHOHN MPoheCCUOHATIbHOI
ob6pazoBaresnbHON nporpammsl 03.04.02 "®usnka (Pusnka neperieKTHBHLIX MaTEPHAIOB)" ¥ OTHOCUTCS K JUCHUIUIMHAM I10
BeI6Opy yactu OITOIT BO, dopmupyemoii yuacTHIKaMu 00pa30BaTeIbHBIX OTHOIIEHHH.

OcBauBaercs Ha 1, 2 Kypcax B 2, 3 cemecTpax.

3. O6'beM qUCHUMILIHHBI (MOIYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO padoTy 00y4almuxcsa ¢ npemnogasareemM (110 BUAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

Crpanyna 3 u3 11.
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OO01m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAeT 5 3ayeTHhIX (bie) enuHutl(bl) Ha 180 vaca(oB).

KonraktHast pabota - 54 yaca(oB), B TOM 4KcIie JeKiuu - 28 yaca(oB), MpakKTUIECKHe 3aHsTHUS - 26 yaca(oB), 1JaOOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 126 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI IUCLIUILTHHBL: OTCYTCTBYET BO 2 CeMeCcTpe; 3a4eT B 3 ceMecTpe.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EeMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

Tema 1. BBegeHue B MPUHIMIIBI MATHUTHOTO

1. [pe3onanca. Knaccuyeckoe npejacraBieHue. 2 2 0 2 0 0 0 6

2 Tema 2. P%naKcauI/IH: BUJIBI, MEXaHU3MBI 1 METObI 2 3 0 > 0 0 0 ]
WN3MEpPEeHUH.

3. [Tema 3. AMP u camoaugdy3zusi. 2 3 0 2 0 0 0 10

4. Tema 4. Annapatypa MarHUTHOIO PE30HAHCA. 2 > 0 4 0 0 0 10

5 Tema 5. fAnepHas penakcarysi B CIOKHBIX 2 4 0 4 0 0 0 10
cHCTEMax.
Tema 6. AnepHas penakcauus B cUcTeMax ¢

6. [IMPOKUM pacnpesieNeHueM BpeMeH KOppesayu 3 2 0 2 0 0 0 8

7 Tewma 7. AnepHas penakcauus Ha IOBEPXHOCTU 3 2 0 2 0 0 0 14
Tema 8. I'paguieHTHBIE METOIbI B UCCIIEOBAHUSIX

8. |camoaudy3un B CIOKHBIX MOJIEKYJISPHBIX 3 4 0 4 0 0 0 20
crcTeMax

9, Tema 9. I'pagrieHT MarHUTHOTO TOJsI, KAK OCHOBA 3 4 0 4 0 0 0 30
AMP Tomorpaduu.

10. Tema 10. IMP B nose 3emm. IMP-kapora. 3 2 0 0 0 0 0 10
l1Toro 28 0 26 0 0 0 126

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBeieHue B IPUHIUIBI MATHUTHOTO pe3oHaHca. Kilaccuyeckoe npejcrapjieHue.

MarnuTtHbI MOMeHT. [ mpoMarauTHOe OTHOIIEH!E U g-(paKTop. SInepHbIii MATHUTHBIA pE30HAHC U 3I€KTPOHHBIN
TapaMarHUTHBIN pe3oHaHc. icropus oTKpeITHil. Pacinenienne ypoBHeil sHepruu B pe3yibTaTe B3aUMOJECHCTBUS B MArHUTHOM
nosie. PaBHOBecHOe pacnipezenenure 1o ypoBHsAM 3Hepruu. CKOpOCTb yCTaHOBJIEHUs paBHOBecHsl. CTalliOHapHbBI MAarHUTHBIN
pe3onanc. [llupuna nuHuu norsomenus. Knaccuueckoe npejcrasienue. Yacrora Jlapmopa. JlaGoparopHasi v Bpalaomasicst
CHCTEMBI KOOpAMHAT. B3anMozeiicTBIe ¢ epeMeHHBIM MarHUTHBIM 1T0JIeM. VIMITysibcHOe BO30YKAeHUE CIMHOBOW CUCTEMBI.
ToHsATHE PaOYACTOTHBIX UMITYJILCOB U MX CBOWCTBA: PE30HAHCHAS YacTOTa, yroJl MOBOpoTa, ¢a3a. Craa cBoOOAHON
UHAYKLIMK. CUrHATIBL TTOCIIe MMITYJIbCHOTO BO30YKIEHHSI CITMHOBOH crcTeMbl. CBsi3b (DOPMBI JIMHUM C OTKJIMKOM Ha UMITYJIbCHOE
B030yx)aeHue. Pypbe npeodpa3oBanue. MeTo] MOMEHTOB.

Tema 2. Penaxkcanus: BH/bl, MEXaHU3MbI 1 ME€TO bl n3Mepe}mi71.

Crpanyna 4 u3 11.
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TToHSITUSA CIMH-CIIMHOBOM U CIIVH-PEIIeTOYHON penakcari. OCHOBHBIC MEXaHU3MBI peslakcanuu. [IponosbHast v nonepevHast
peJlakcanys, MPUHIMITHATBHOE pa3iinaue. [[Umoib-UIoIbHBIN MEeXaHU3M peJlakcalyn. B3aumMonericTBre ¢ (PIyKTYHUpPYIOIM
MAaTHUTHBIM T0JIeM. [ aMHIbTOHMAH UIMOJIBHOTO B3auMOIeHcTBISA. BpeMst koppensiun. MexXMOoJIeKyIsIpHbIe U
BHYTPUMOJIEKYJISIpHbIE B3aUMOJICHCTBISA. Bpamare/ibHble U TPaHCISAIMOHHBIE BpeMeHa Koppessaipn. CreKTpaiibHast TUIOTHOCTb.
Vpaeuenust Biom6eprena-Ilapcemna-ITayana (BITIT). CkopocTh peakcary: 3aBUCHMOCTh OT TEMITEPATYPBl X YaCTOTHI
pe3oHaHca. BoicokoTemmiepatypHoe 1 HU3KOTeMIlepaTypHoe npuokeHus. Bpemst penakcarmu u ¢popMa curaana Jyist
TBEPIOro Telia (BpeMst KoppeJsipu 6ecCKoHevHO). BTopoii MoMeHT. 3aBUCHMOCTh BTOPOTrO MOMEHTa OT ITapaMeTpOB
MIPOCTPAHCTBEHHOTO pacrpeiesieHnst cruHoB. OTHOPOIHOE W HEOTHOPOAHOE yinmpeHue. Popma TuHUA B
BBICOKOTEMITEpaTypHOM MpHOIKeHnU. Xumudeckuil capur. SIMP Bbicokoro paspernieHvs. OCHOBHBIE METOJMKY U3MEPEHHS
BpEMEH CITUH-PEIIeTOYHO! pestakcarmy. OCHOBHBIE METOUKY U3MEPEHUS BpEMEH CIIMH-CITMHOBOM peJIaKCaIlviH.
MHorouMmyibCHbIe METOAUKH. [locieoBaTeIbHOCTh CTUMYJIMPOBAHHOTO 9X0. BiMsiHIE HACTPOWKH PagrOYacTOTHBIX
MMIYJILCOB. BiMsiHUE HEOHOPOIHOCTH PAMOYACTOTHOrO MarHuTHOro mojist H1. IoHsitue popMbl peakcarimoOHHBIX
3aTyXxaHui. MeTOIMKY BHIYMCIICHUS BPEMEH pPeJlaKCaIlim.

Tema 3. AMP u camoaud py3us.

Camonuddy3us: OHATHE ¥ METOAbl U3MepeHus1. [10CTOsIHHBIN JIMHEHHbIN rPaJIMeHT MarHUTHOTO 1oJisi. Bo30yxenue u
(hopmupoBaHue curHaga B HEOAHOPOJHOM MarHUTHOM nosie. OrpaHUYeHHst Ha BEJIMUMHY I'paJieHTa MarHuTHoro nosst. @opma
curHana cnajga ceoooguoit naaykuuu (CCH) u curHasa 9xXo B HEOJHOPOJHOM MAarHUTHOM I0JIE U €€ 3aBUCUMOCTb OT (hOPMBbI
ob6pasia. Popma CUrHaJIOB OT IBYX TOUEUHBIX MJIM IIMIMHAPHUUECKUX 00pa3LoB. CriocoObl U3MEPEHHUsI aMIUTUTY bl IIOCTOSTHHOTO
rpajveHTa MarHUTHOro nouisl. ['pajueHT MarHuTHOTO MOJIsl B KPaeBOM I10Jie MarHuTa. TpeGoBaHus K IPUEMHON U Mepelaolen
YacTsIM YCTaHOBKH. JJOCTOMHCTBA M HEJOCTATKM METOJMK C MOCTOSTHHBIM T'PaIMEHTOM MarHUTHOTO NOJis. VIMIyJIbCHBIN
IPaiMeHT MarHUTHOTO MOJIsl, IOCTOMHCTBA M Hegoctatku. OCHOBHOE TpeOOBaHME K MapaMeTpaM UMITYJIbCOB IPaIeHTa.
OCHOBHBIE UMITYJIbCHBIE TTOCJIEJOBATEIBHOCTHY (3X0 XaHa, CTUMYJIMpOBaHHOe 3X0). [loHsaTre Bpemenu nuddysun.
CpaBHUTENBHbIN aHAJIM3 METOJMK NIOCTOSIHHOTO M UMITYJILCHOTO TPaIMeHTa MarHUTHOTO TI0JIs1. ATIIapaTypHble OrpaHIYCHHUS.
N3mepsiemMble XapaKTEepUCTUKU U METOAMKY n3Mepenus. g y3roHHble 3aTyXaHus OT aMIUIUTYbI, JUTUTEIbHOCTH UMITYJIbCOB
rpagueHTa ¥ oT BpeMeHu auddy3un. Popma UMITyIbCOB rpagueHTa. CrekTp KoapduureHTos camoauddysuu.

Tema 4. AnmapaTypa MarHHTHOT'0 pe30HaHcAa.

THITBl MATHUTHBIX CHCTEM: JOCTOMHCTBA U HeocTaTki. COBpeMEHHBIE MarHUTHBIE CUCTEMBI HA OCHOBE CBEPXITPOBOASIINX
COJICHOMJIOB: YCTPOMCTBO, 00CIYXMBaHUE, EPCIIEKTUBbI (MATHUTHBIE CUCTEMbI C 3AMKHYTBIM IIUKJIOM). OCHOBHBIE OJIOKH,
HeoOXoIuMble 11l BO30YkaeHus 1 peructpaumn curiana SIMP. IlpuemMHo-niepepaoniue ycrpoiicta. TpeGoBaHUS K HUM.
[lepenatuuk, npueMHuk. Cructemsl getekTupoBanus curHaia SIMP. OcHoBHble Tunbl AeTeKTopoB. [Ipenmyiectsa u
HeJOCTaTKU. AMIUIATYJHBIN AETEKTOP U AETEKTOp CpeHNX 3HaueHud. [TMKoBbIi neTekTop. MneanbHblii aMIUTUTY AHBIA
JeTeKTop. BivsHue 1 ydyeT 1yMoBOro curHaja Ha eteKtupoBanue. CUHXpOHHBIH Jetektop. [IpenmyiectBa 1 TpeGOBaHUSI.
KBanparypHslii getektop. AHanorosoe u udpoBoe KBaApaTypHOe AeTeKTHpoBaHue. HazHaueHue u TpeboBaHuUs K cUCTEMaM
(bopmupoBaHus UMITYJICHBIX ITOCIE0BATENPHOCTEN, (POPMHUPOBATEIh PAANOYACTOTHBIX MMITYJILCOB, (hOPMUPOBAHKE (Pa3bl.
CucreMbl 00pabOTKH SKCIIEPUMEHTANIBHBIX JAaHHBIX B MATHUTHOM pe3oHaHce. HacTpoiika pe3oHaHCHBIX ycloBHi. CHCTEMBI
CTaOMIM3aLMY PE3OHAHCHBIX YCIIOBMIA. ArmapaTypa rpaguenTHoro IMP.HasHaueHue 1 TpeGoBaHMs K OJIOKAM UMITYJIbCHOTO
rpagueHTa MarHuTHOro noss. BapuanTsl ncnonHenus. Heo6xoanmocTs 1 poOJieMsl CO3JaHMs MOIIHBIX UMITYJIbCOB I'pPaJueHTa
MarHutHoro nouisi. Crabuisupyolee BIKsHAE OCTOSHHOTO IPaueHTa.

CriocoOsI M3MepeHust apaMeTpoB (aMIUTATYJHOE 1 ACHCTBYIONIME 3HAYEHNST) UMITYJIbCHOTO rpajreHTa. TpedoBanus K
JIMHEWHOCTH TPaIMeHTa TI0 00beMy oOpasiia. THITH rpaJueHTHHIX KaTyiiek. OCHOBHBIE WJIEH, HCTIOb3yEMbIE B alnaparype
MOIIHBIX I'PaJUEHTOB MarHUTHOTO 1oJ1s1. CHCTEeMBI TEPMOCTaTUPOBaHMs 0Opa3ua. TpeGoBaHMs U TUIIMIHBIE TTOIXOIBI K
peanu3anyy. XapaKTepUCTUKHU U 001aCTH NPUMEHEHMSL.

Tema 5. SinepHas pejakcanusi B CJI03KHbIX CHCTEMaXx.

CrieKTphl BpeMeH peJlakcalyiy 1 (popMa peTakCalloOHHBIX 3aTyXaHui. OCOOEHHOCTH U3MEPEHUs] BpeMEH pejlakcalliy B
MHOro(a3HbIX cucteMax. [[ByMepHble METOMKY U3MepeHus. SlnepHas pejakcanus B CUCTeMax ¢ (pa3oBbIMU MTPEBPAILICHUSIM.
Usmepenue crenenu kpucrauimuHocTd. [Ipocreiiiiiie IByMepHbie SKCIIEPUMEHTHI HA OCHOBE TOC/IEI0BATEIbHOCTH
Tompamana-1llena. Penakcarysi B KOMIIO3UTHBIX CHCTeMax u omMepax. OcoOEHHOCTH W3MepeHrst 0OMeHa B CHCTeMaXx C
MuKpodazoBeM paccioenueM. Ckopoctr oomeHa. PacnipesienieHre BpeMeH ku3HU. Peakcarnums B MHOroba3HBIX CUCTEMaXx C
0OMEHOM.

Tema 6. SInepHasi pesiakcaiysi B CHCTEMAX C IIHPOKUM pacipe/ejieHHeM BpeMeH KOPp eJisiuu

OnHOpOIHOE U HEOJHOPOJHOE paclipejiesieHue BpeMeH KoppeAauuu. OcoGeHHoCTH (hOPMbI PeJIaKCALIMOHHBIX 3aTyXaHUIL.
Mertoauku uaeHTU(pUKALMKY TUIA paclipeesieHns BpeMeH Koppealui. AHU30TPOIIHOE BpallaTesIbHOe ABUAKEHUE. 3antch
raMWIbTOHUAHA AUMOJIb-IUIIOJIBHOTO B3aUMOAENCTBUSA AJI1 aHU30TPOIHBIX TUIOB ABMKeHUA.ONpeesieHne XapakTepuCTUK
JBIKEHUS HA OCHOBE TEMIIEPaTyPHBIX 3aBUCHMOCTEN BpeMeH penakcaiuu. Vcnons3oBaHus yepeHAIOMMUX MHOTOUMITYJIbCHBIX
nocjefoBarenbHoOcTel. Penakcanusa B Hematudeckux cucreMax. OcOOEHHOCTH peJlakcallii B XXKUIKUX KpUcTawiax. Penakcanusa
B MOJIMMEPHBIX BHICOKOMOJIEKYISIPHBIX CUCTEMAX U TPEXMEPHBIX MOJMMEPHBIX CeTKaX. Bo3MOKHOCTH ABYMEPHBIX
skcniepuMeHTOB. [IpencraBienre JaHHBIX B BUJE AByMepHbIX KapT T2 -T1.

Tema 7. SinepHas pejakcanusi Ha NOBEPXHOCTH

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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OcoOGeHHOCTH BBaHMOHCﬁCTBHH MOJIEKYJI C TIOBEPXHOCTLIO. MexaHU3MBbI HOBCpXHOCTHOﬁ peaaKkcanmnu. PeJ’[aKC&HI/IH B IMOPUCTBIX
cucremax. Ckauku Jlesu. rpaHI/I‘{HLIe ycjoBus. P €JIaKCallMd B HAHOIIOPUCTBIX CUCTEMAX. P €JlakcaluAa B CUCTEMAX C YaCTUYHBIM
3aIlIOJIHEHUEM IMOPUCTOI'O MPOCTPAHCTBA. Cas13b PEITAKCALIMOHHBIX XapPaKTEPUCTHUK C MapaMeTpaMU MOPUCTOTr0 MPOCTPAHCTBA.
MCTOHI/IKa KpUOITPOMETPUH.

Tema 8. l"pa,cmeHTHue METOAbI B HCCJIe JOBAHUAX CaMOI[l/I(b(byEH/lﬂ B CJIOKHBIX MOJIEKYJAPHBIX CUCTEMAX

dopma g py3MOHHOrO 3aTyXxaHus ¥ €€ 3aBUCUMOCTb OT BPEMEHHbBIX MHTEPBAJIOB ITOC/IEJOBATEILBHOCTU B CIIyYasiX,
OCJIOKHEHHBIX HEIKCIIOHEHIIMAILHOM sIePHON MarHUTHOW peJlakcallie; MOJIEKYJ IS PHBIM, IPOTOHHBIM MJIM CIMHOBBIM
obomeHamu. CriocoObl MACHTUDUKAIMY TPUYMH 3aBUCUMOCTH (hopMBbl 11py3MOHHOTO 3aTyXaHHUsI OT BPEMEHHbBIX UHTEPBAJIOB
H0CJIeI0BaTeIbHOCTH. MoauduirpoBaHHast MOCIEJOBATEILHOCTH CTUMYJIMPOBAHHOTO 9X0. MHOTOMEpHBIE SKCTIEPUMEHTHI U
npecTaBieHue JaHHbIX. OCOOEHHOCTH TPAHCIIALMOHHON MOJBMKHOCTH MOJIEKYJI B CUCTEMax C orpaHrnyeHussMUu. OCHOBHas
uHpopManus, noxyyaemasi ¢ OMOIIBIO I'PaJUEHTHBIX METO/IOB B MCCJIEOBAHUSIX HEOIHOPOIHBIX, MOPUCTBIX CHCTEM U
MeMOpaHHbIX MatepranoB. @opMa nuddy3MOHHOTO 3aTyXaHUs U €€ 3aBUCUMOCTh OT BpeMeHU Au(py31u B yopsI0YeHHbIX
cucreMax. ugdys3noHHasa u notokosas Audpakiusa. 3aBUCUMOCTh cpeaHero koadduuuenrta camoandgy3un oT BpeMeH!
mhdy3un. Meronuyeckue oxopl, IPUMEHsIEMbIE U151 TOJyYeHHUs] CTPYKTYPHBIX XapaKTepUCTUK TIOPUCTOM Cpebl.
Camonudy3ust BO BHYTPEHHUX I'pajueHTax MarHUTHOTO MOJISL.

Tema 9. I'paqueHT MarHUTHOTO MOJIsI, Kak ocHoBa SIMP Tomorpadumn.

OCHOBHBIE CITOCOOBI TPOCTPAHCTBEHHOW BU3yanm3almu. JlokanbHeiil IMP, MeTO/Ibl 4yBCTBUTEILHOM TOYKY, JTMHUH,
IJIOCKOCTU. MeTo/ibl BOCCTaHOBJIEHU 110 MpoeKIMAM. [IoHATHE CeIEKTUBHOTO paiIn0YacTOTHOIO UMITyJibca. Beienenue
TJIOCKOCTH, (ha30-4aCTOTHOE KOJUPOBaHUE. DXO-TIaHapHbI MeTo/l. CpaBHEHMe pa3iuyHbIXx Metoauk IMP tomorpaduu no
YYBCTBUTEJILHOCTU. METOIMKY KOHTPACTUPOBAHUS M300pakeHUH 10 BpeMeHaM CIUH-PEIIeTOYHOMN U CITUH-CITMHOBOM
penakcaiuu, koadduimentam camoauddysuun. Busyanuzanys notrokoB. MeTo/ipl U3MepeHHs: CKOPOCTH IMOTOKA, OCHOBAHHBIE
Ha aBiieHnu AMP. Bo3moxxHOCTH 1 nepcrieKTUBb TpuMeHeHus. IMP B cBepx CHJIbHBIX IPaJUeHTaX MarHUTHOTO IOJIS.
MeTopl IPOCTPAHCTBEHHOW BU3YaJTU3allUi BO BHEIIIHEM I10JI€ MarHUTa.

Tema 10. AMP B nose 3emun. IMP-kaporax.

Oco6enHoctu IMP B none 3eminu. [Ipaktuueckue peanuzanuu arnmnaparypsl IMP B nosie 3emin. Oco6eHHOCTH KOHCTPYKIIMI
npudopoB st SIMP kaporaxa. OCHOBHbIE U3MeEpsieEMbIe MapaMeTpPhl U XapaKTEPUCTHKHU CIIELIMAIM3UPOBaHHBIX puOopoB SIMP
KapoTaka NPOU3BOACTBA pa3iuuHbIX (pupM. OcoOEHHOCTH 00pabOTKH U TPAKTOBKH IKCIIEPUMEHTANIBHBIX JaHHBIX. CIIEKTpbI
BPEMEH peJlaKkcalum.

5. IlepeyeHb yueOHO-METOJUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BBIIOIHAESTCS MO 33AAHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeloCpPeACTBeHHOro yyactust. CamocTosTeNbHast paboTa MOAPa3AeNseTCcsl Ha CaMOCTOSITEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIBbHBIX TeM (pa3zielioB) JUCUUILIMHEL, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM, HAIIpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 0OYYAIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMH IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYAST:

INopsmok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaMm ClelMaIuTeTa, porpaMMaM MarkcTpaTyphl (YTBEPKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazaunckuii (ITpuBosmkckmii)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjika esepaabHOro rocy1apcTBEHHOIO aBTOHOMHOTI'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTHI KazaHckoro (ITpuBosrkckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

q)OH,Z[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MOIIyJHO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUCHOYHBIC CPEACTBA TEKYLIETO
KOHTPOJIAA 1 OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B oH/Ie OlIeHOUYHBIX CPECTB COAEPKHUTCS CIeayomast HHHOpMAIIUS:
- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHus 110 UCHUILINHE (MOYJI0);
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- KpUTEpUHU OlieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUYHOTO CPECTBA;
- KpUTEpHH OLIEHUBAHUS [T KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLECHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkernun 1 K mporpaMme JUCHUILTHHBL (MOIYIIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOYJIsl) TIPEoaracT u3y4yeHne OCHOBHOM | JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXeET OBbITh JOCTYIHA OOYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKToueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEIISIMU;

- B meyaTHOM Bujie - B HayuHo# 6ubmoreke um. H.U. JlobaueBckoro. OOydJaroImecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE IO YUTATEILCKAM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 10JIb30BaHKs HayuHoi GUOIHOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U MTapoJIsi OT
JIMYHOrO KaOWHEeTa B cUcTeMe "DIIeKTPOHHBIA yHuBepcuTeT". TIpH HCTIOIb30BAHUM MIEYATHBIX U3IAHUI OMOIMOTEYHBIH (DOH/
JOJKeH OBITh YKOMITIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emrusipa (s obydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0TO U3 U3/IaHWi OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOJHUTEILHON JINTEpaTyphl Ha
Ka)kJI0r0 00y4JaioIerocs U3 Jucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCHMIUIMHY.

[NepeueHb OCHOBHOI M IOTOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMON /ISl OCBOSHUS UCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUUIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO IPYU U3MEHEHHUH YCJIOBUI 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U NTPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHo# 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHUKANUOHHOI ceTH ""HTepHeT'', HE00X0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

Baza gannpix IMP - https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
Caiir ¢ uadopmanmeit o coBpeMeHHbIX criekTpomerpax SAMP - https://www.bruker.com/ru/products/mr/nmr.html
SIMP npenukTop (1H criektper) - https://www.nmrdb.org

9. MeToandecKne YKa3aHHSA VIS 00yUAIOMMXCS M0 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Buj pador MeToanuyeckue peKOMeHIaliu

JIEKLINH Jlexuys - 3TO TOrMYECKH CTPOIHOE, CUCTEMHOE, ITyOOKOe U SICHOE M3JI0KeHHe Y4eOHOro MaTepraa.
HasHaueHue COBpeMeHHOI JICKLIMU B YUeOHOM IpoLiecce He B TOM, YTOOBI IPEAOCTABUTh BCIO MH(DOPMALIUIO TIO
TeMe, a YTOObI IIOMOYb OCBOMTH (DyHIAMEHTaJIbHbIE ITPOOJIEMBI KYpca, OBJIAIETh METOJAMH HAYYHOTO MO3HAHHS,
TIPE/TOKUTH HOBEHINHNE TOCTVKEHHUS HAyIHOH MbIciu. B yue6HOM mporiecce JeKIus BBHITOTHSIET
METOJOJIOTMIECKYI0, OPraHU3alMOHHYI0 ¥ MH(popMalMoHHyI0 (GYHKIMK. B pszie cirydaeB jgeKkuus sBiasercs
OCHOBHBIM MCTOYHHKOM MH(OPMAIIMH, HAIPUMED, TP OTCYTCTBUH yUEOHNKOB, YUEOHBIX TIOCOOUH MO HOBBIM
Kypcam. JlekIus pacKpbiBaeT MOHATHIAHBIN amapaT KOHKPETHOW 00J1acTH 3HaHWs, ee MPOOJIEMBI, JaeT IeIbHOe
TIpe/ICTaBJIEHNE O TIpeMeTe, TOKa3hIBAET B3aMMOCBS3b C IPYTUMH JUCIMIUTMHAMU. Bee npyrue (popmbl ydeOHBIX
3aHSTHUI - CEMUHAPBL, TAOOPATOPHBIE 3aHATHS, KYPCOBOE U JUINIOMHOE IPOSKTHPOBaHHKE, YUeOHAs TPAKTHKA,
KOHCYJIBTAIIMH, 329€Thl M 9K3aMEHHI - CBSI3aHBI C JIEKIMEH, OnMpaloTcs Ha (hyHIaMEHTaIbHBIE TIOJIOKEHUS 1
BBIBO/IBL.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

TepMuH npakTHUECKOe 3aHATHE UCTIONB3YeTCs B MeJJarorvke Kak pofoBOe MOHATHE, BKIIOYAIOIIEee TAKUe BUIbL,
Kak J1abopaTopHyo paboTy, ypaKHeHHe, CEMHUHAP B €ro Pa3HOBUJHOCTSIX. Ay/IUTOPHBIE PAKTUIECKHE 3aHATH
UTpaloT UCKJTIOYMTENIHHO BAXXHYIO POJIb B BHIPAOOTKE Y CTYICHTOB HABBIKOB ITPUMEHEHHU S ITOJTyYSHHbIX 3HAHUH JTsI
pelleHns NpakTHYEeCKUX 3a/a4 B IPOLECCe COBMECTHOH JEeATEIbHOCTU C MPENoAaBaTe M.

[pakTryeckue 3aHTHS CITyKaT CBOeOOpa3HON (pOPMOI OCYIIECTBIIEHHUSI CBSI3M TEOPHU C MPAaKTHKOH. CTpyKTypa
MPAKTUYECKUX 3aHATUI B OCHOBHOM OJIMHAKOBA - BCTYIUICHHE MPENoJaBaTeis, BOIPOCH CTYAEHTOB 110
Marepuaiy, KOTOphIA TpeOyeT JIOMOIHUTENbHBIX pa3bsCHEHNH, COOCTBEHHO MPAaKTHUECKash 4acTh,
3aKJIIOYMTENBHOE CJIOBO TpernojaBaresisi. PasHooOpasyie BOZHUKAET B OCHOBHOM, COOCTBEHHO NMPAKTHUECKON
YacTH, BKJIOYaIOLIen pedepatsl, JOKIAbl, AUCKYCCUHU, TPEHUPOBOYHbIE YIIPAXKHEHUs, PEIlieHHe 3a/1a4,
HaOJTI0IeHN 1, SKCIIEPUMEHTHI  T. 1. ONBIT MOKa3bIBAET, YTO HEJb3sI Ha MPAKTUYECKUX 3aHATUSIX OrPAHMYMBATHCS
BBIPaOOTKOM TOJIKO MTPAKTHYECKUX HABBIKOB, TEXHUKOH pelIeHrs 3a/1a4, TOCTPOESHHs! IpaMKOB U T. II.
CryzeHTHl IOJUKHBI BCET/Ia BUJIETh BEAYIIYIO UICI0 Kypca U CBsI3b ee ¢ NpakTUKOH. Llesb 3aHsATHil noykHa OBITh
TIOHSITHA HE TOJIBKO TPETIOAaBaTestio, HO M CTyIeHTaM. DTo NpUIaeT y4eOHo! padoTe KM3HEHHBIH XapaKkTep,
yTBEPK/IaeT HEOOXOUMOCTh OBJIAJICHHS OIBITOM MPO(ECCHOHATBHOM e TEbHOCTH, CBS3bIBAET UX C MPAKTUKON
JKU3HU.

CaMOCTOsI-
TenbHas paboTa

CamocrositenpHas yueOHast paboTa npejcTaBieHa Takumu (popMaMu y4eOHOTo Mpoliecca, Kak JeKIusl, CEeMUHap,
MpaKTHYeCKue 1 J1abopaTOpHbIe 3aHATHUS, IKCKYPCHH, MOATOTOBKA K HUM. CTYJICHT JOJIKEH YMETh BECTU KpaTKue
3aIMCH JIEKIINIA, COCTABJISATh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYIUICHUH, TOAOUPATh JIUTEPATYPY U T.J.

HayuHast camocrosiTesibHasi paboTa CTy/IeHTa 3aKJII0YaeTcsl B €ro yyacTuu B paboTte KpyKKoB Ha Kadeapax, B
HAaYYHBIX KOH(EPEHIIUAX pa3HOrO YPOBHs, 4 TAKXKE B HAIMMCAHUKM KOHTPOJIbHBIX, HICTOPUI O0JIE3HH, KYPCOBBIX U
BBITYCKHBIX KBAJTM(UKAIIMOHHBIX (JUIUIOMHBIX padoT) padot. [TosoxkurenpHOe 3HaUeHHne HayYHOU paboThl
MIPOSIBIISIETCS B Psifie OOCTOSATENbCTB:

- Oyayliye CrelUaIuCThl yYacTBYIOT B Mpoliecce 00bIBaHUsI HOBBIX 3HAHUIA;

- mpuoOpeTaemMble 3HAHKSI CTAHOBSITCS TIPOYHBIMU U 1IeJIeHATIPABJICHHBIMHU;

- CTYZICHTHI BUISAT IIPAKTUIECKHUE TUIOIB CBOETO TPYAA, UTO 3(P(PEKTHBHO CTUMYJIMPYET

VX JaJbHEHIIyIo esITebHOCTD;

- MpUOOPETAIOTCS HAYaAIbHbIE HABBIKU B HAYYHOM HCCJIEIOBAHNH.

Pasnuyalor crieftytoliye YpoBHU CAMOCTOSITEIbHOW paboThl CTY/IEHTa: HU3KUM, CPeHUH, BHICOKUU. [IJist Kamon
CTIEIUAIbHOCTY U TUCIMIUIMHBI pa3padaThiBAIOTCS CBOM KPUTEPHUHU OIIEHKH JaHHBIX YpOBHeW. BeqymmmMu myTsamu
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB SIBJISIIOTCS PEMIPOYKTUBHBIN, CAMOCTOSITENIbHBIA M TOMCKOBBIA. MOTHUBBI
€aMo00pa3OBaHUSI:

- CTUXUIAHbIE, HEYCTOHUMBbIE (JIOO3HATEILHOCTh, MHTEPEC K MPEMETY, KO BCEMY OKPYKAIOIIEMY);

- MO3HaBaTeJbHbIE (POCT CAaMOOOPA30BaHNs);

- COLIMAJIBHO - 3HAYMMBIE (CBS3aHHBIE C pean3alield NIeaaoB 1 KU3HEHHBIX TUIAHOB, IPU3BAHUA).

3a4€T

OOGBIYHO 3a4eT MPOBOAUTCS 110 UTOT'aM CEMECTpa Iepej] cecchell B IMCbMEHHOH WM YCTHOH (popme, prdeM
TIperno/iaBaTesb MOKET BKJIIOYATh B HETO BOMPOCH KaK MPAKTUYECKUX 3aHSITHIH, TaK U JIEKIMOHHBIX (YTO OCOOEHHO
YMECTHO, KOrJa 110 JaHHOMY IIpEIMETY He claeTcs 9K3aMeH). [ J1aBHoe oTiM4re 3a4eTa OT 9K3aMeHa ? IOUTH
BCErJa He IATU-, a AByXOaJIbHAs CUCTEMA OLEHKH (call ? He cai), 4To JelaeT ero Mojly4eHue HeCKOJIbKO Oojiee
npocThiM JesioM. C Ipyroi CTOPOHBI, OPOW MPOoLieAypa €ro Ca4d JOCTATOYHO CJIOXKHA, a2 MHOTAA IPUMEHSETCA |
NATHOAJUTbHAS OLIEHKA (TaK Ha3bIBaeMbIN MudpepeHIMpoBaHHbI 3a4eT). Takium 00pa3om, JUTs ciaur 3a4eTa
HEeoOX0MMO, MPEkK/Ie BCETO, BHIIOIHUTH BCE TPEOOBAHMS MTPEIojaBaTesIsi, YTo MPEArosaraeT 3HaH|e 3THX
TpedoBaHMil. HyXHO Kak MOXHO paHblIe BBISICHUTb, KaKHe BOIPOCH IPEJCTOMT FOTOBUTH M KAKOBBI IIPaBUJIa
caMoW ITpoLietypbl (YUUTHIBAETCS JIM TIOCEIAEMOCTh, HajIo JIM MPOITyIIIEHHbIE 3aHATUSI OTpadaThIBaTh, a €CIU
HAaJI0, TO KakKiMM 00pa3oM U T.11.). [IpakTrka mokasblBaeT, 4To XOopollee MOCeIeHNne 3aHATHI SBIISAETCS MOYTH
TIOJTHOYW rapaHTHEN MOJIyueHusI 3a9eTa, TaKk Kak Torzia MOXKHO OBITh B Kypce Bcex TpeboBaHMi rpenojasarens. U,
HAIpoTHUB, GOJIBIIIOE KOJMYECTBO MPOITYCKOB MOKET OCIOKHHUTH KU3Hb JIaXe CHIbHOMY cTyaeHTy. Kpome Toro,
HEOOXOMMO YUUTHIBATH, YTO MPOOIEMbI MOTYT HOSIBUTHCS IPH PaCIpOCTPAHEHHOM TTOJXO/IE CTYIEHTa K
MPaKTHYECKUM 3aHSTHUSIM, KOT/la MHOTHE pabOTAaIOT MepBble MECSIIIbl BITOJICHIIBI, HAKATUINBASI 33/10JKEHHOCTH 110
BHIMIOJIHEHUIO pehepaToB, MPAKTUYECKUX 3aJaHHI, KOHCIIEKTOB U T1p., a IEPEeJl CECCUEN MBITAITCA BCE 3TO CAENATh
3a omHy Hegemo. CrapaiiTech paclpe/iesiATh CUIbl PABHOMEPHO IO BCEH AUCTaHIMU CEMECTPA, U TOTJa 3a4eTHast
HeJleNd nepe] ceccuell OyeT He caMoil HaIPsKEHHOM, a caMOl pa3rpy304HON;

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 060Pa30BaTeJbHOr0 NMpoecca
o JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)
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[Iporpamma aucturuivasl "Metoasl MarHuTHOTO pe3oHanca'; 03.04.02 "dusuka'.

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTﬂM Oﬁy'-lalO].[.ll/lXCﬂ HHBAJUA0B MU JIMII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOIlI/lMOCTI/l B O6pa3OBaTeHbHOM Iponecce NpuMEHAITCA CIECAYIOMNE METOAbI 1 TEXHOJIOI'MH, 06)161"‘{3.]01_[11/16
BOCITPUATHE I/lHq)OpMaL[I/lI/I O6y‘{aIOLHI/IMI/ICH WHBAJIMJAMU U JIMIIaMHX C OTPaHUYC€HHBIMH BO3MOKHOCTAMM 310POBbA:

- CO3/IaHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHUBHBIE
(bopmbl, yIOOHBIE /TSI PA3IMYHBIX MTOJIb30BATEEH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAHHBIX WU CTPYKTYPHI, IPEyCMOTPETh
BO3MOJKHOCTb MaclITaOMpOBaHMUs TEKCTa U M300paeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPAaBJIeHHSI
KOHTEHTOM C KJIAaBUATYPBbI;

- CO31aHueC BO3MOKHOCTEH JJIA O6y‘lalOIHI/IXCH BOCIIpUHUMATDb OAHY U Ty KE I/IHCI)OpMaHI/HO M3 Ppa3HbIX UICTOYHHUKOB - HAIIpUMEDP,
Tak, YTOOBI JiMga ¢ HapymIeHUAMM ClIyXa ITOJIy4yain HHq)OpMaHHIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - ayJUAJIBHO;

- IPMMEHEHMe ITPOrPaMMHBIX CPEACTB, 00ECIeUNBAIOIIMX BO3MOXKHOCTb OCBOSHH S HABBIKOB 1 YMEHUH, (DOPMUPYEMBIX
JUCLMIUIMHOM, 3a CYET aJIbTePHATUBHBIX CLIOCOOOB, B TOM YKCIIE BUPTYaJbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI UL Tiepeiavun I/IHq)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (I)OPM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernojgaBarejieM, B TOM 4UCJIE BC6I/IHap0B, KOTOPbIC MOT'YT OBITH
HCIOJIb30BAHbI JId IPOBEACHUA BUPTYAJIbHbIX J'[CKHI/II71 C BOBMOJKXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
06y‘-I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHusanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIUH AJIs OpraHu3aiy (JopM TEKYIIEero U MPOMekKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3JO0POBbA
Cl)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAa4HM 3a4€Ta WM 9K3aMeHa, POBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJIOJKUTENIFHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOAMMOM B YCTHOU (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YYaloIerocst Ipy 3aliuTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yue6HsIM 1utanoM no Harpasiernio 03.04.02 "dusuka”
U MarucTepcKou nporpamme "Pu3nka nepcrieKTHBHBIX MaTepruayion”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./IB.06.01 Memoovt maznumnozo pe3oHamca

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBku: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

SlaepHbIil MarHUTHBIA pe3oHaHc. Teopus u npaktuka. B 3 4. Y. 2: Yue6Hoe nocodue / Bensckas H.IL., EnbiioB O.C., - 2-e u3f,.,
crep. - M.:®immnra, 2018. - 124 c.: ISBN 978-5-9765-3557-2 - Pexum pocryna:
https://znanium.com/bookread2.php?book=966424

BeeneHue B siiepHbId MATHUTHBIA PE30HAHC U MarHUTHYIO penakcanuio : yued. nocodue / C.H. [Monynsax. - M. : UHOPA-M,
2019. - 163 c. - (Boiciiee oopazoBanue: bakanaspuar). - www.dx.doi.org/10.12737/textbook_5¢9263a272ad45.98037474. -
Pexum pocryna: https://znanium.com/bookread2.php?book=993447

Ceprees, H. A. OCHOBBI KBAHTOBOW TEOPUM SIEPHOIO MATHUTHOrO pe3oHaHca : MoHorpacdus / H. A. Ceprees, [. C.
Ps6ymkun. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5 - Pexum nocryna:
https://znanium.com/bookread2.php?book=469025

JlonoJHATE ILHAS JUTEpPATypa:

OCHOBBI SIIEPHOTO MATHUTHOTO pe3oHaHca: YueOHoe nocodue/ErcrurueeB MLIL., Jlantymenko A.O., Koctiokos B.B. u jip. - M.
Bysogckuit yueOnuk, HUL UHPPA-M, 2015. - 247 c.: 60x90 1/16 (Ileperiér) ISBN 978-5-9558-0414-9 - Pexxum nocryna:
https://znanium.com/bookread2.php?book=496299

dusnyeckast pealbHOCTh BEKTOpHOTO noteHnumana. g dektr AapoHosa-boma u moHomosb Jupaka: YdyebHoe nocodue /
Meiimxos E.3. - Jonronpynuasiii:Uatemtekt, 2015. - 64 ¢.: 60x90 1/16 (O6n0xka) ISBN 978-5-91559-197-3 - Pexum
Jocryna:https://znanium.com/bookread2.php?book=552266
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[Iporpamma aucturuivasl "Metoasl MarHuTHOTO pe3oHanca'; 03.04.02 "dusuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./IB.06.01 Memoovt maznumnozo pe3oHamca

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

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

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.

3AE
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