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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
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[porpammy muictmIuIMHb pa3padoTai(a)(u): goueHT, K.H. Mensaukosa J1.J1. (Kadenpa ¢pusrky MOIEKyISIpHBIX CUCTEM,
Otnenenue ¢usukn), melndaria@gmail.com ; 3aBeayrommii kaeapoi, 1.H. (mpocpeccop) Cxupaa B. 1. (Kadenpa pusuku
MOJIEKYJISIPHBIX cucteM, Otnenenue ¢pusukn), kazanvs@mail.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

(pr3vKY 1 pemaTh MX ¢ MOMOIIBI0 COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHIA C UCIIOJIb30BAHUEM HOBEHINIEro POCCUICKOro U 3apyOeKHOTrO OIbITa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:
ycTpoiicTBo criektpomeTpa SIMP u paGoty ero otienbHbIX 6J10KOB

JloKeH yMeTh:

NPUMEHATH [TOJy4YeHHbIEe 3HAHUS JJIS1 BBIMOJHEHUs (PU3UYECKOro SKCIEPUMEHTA 10 UCCIIEJOBAHUIO CTPYKTYPH M JUHAMUKH
MOJIEKYJISIPHBIX CUCTEM MPY MOMOLIM MeToa UMITyJibcHOro SIMP

JlomxeH BlIafeTh:

HaBBIKaMH paboTH Ha criekTpomeTpe AMP 1 nmoctaHOBKH (DU3MUYECKOTO SKCIePUMEHTA IIPH MOMOIIH crieKTpomerpa AMP

I[OJDKCH AEMOHCTPHUPOBATH CITOCOOHOCTh ¥ TOTOBHOCTD:

- UCTIIOJIb30BATh CNIENUAIM3UPOBAHHBIE 3HAHUA B obactu (1)1/13I/IKI/I IJIA OCBOCHU A npocl)ymbeIx (I)PI3I/I‘{CCKI/IX JUCHUTIIAH;

-CIIOCOOHOCTBIO IPOBOJUTH HAyYHBIE UCCIIEJOBAHUS B N30PaHHOM 00JI1aCTH SKCIIEPUMEHTAIBHBIX U (MJIN) TEOPETHUECKUX
(przmyeckux McciienoBaHmMiz C OMOIIBIO COBPEMEHHOM MPUOOPHOH a3kl (B TOM YMCJIE CJIOKXHOTO (PU3MUECKOTO
000pynoBaHusl) 1 MH(POPMALIMOHHBIX TEXHOJIOTHIA C YI€TOM OTEYECTBEHHOTO 1 3apyOeKHOTO OIIBITa;

- IPUMEHSATD Ha NPAKTHKe NpodeccuoHabHble 3HaHUS M yMEHUS, OTyYeHHbIE TPU OCBOEHUHN NMPOMMIBHBIX (PU3UYECKUX
JVCLIUTIIVH.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.06.01 Juciurivael (MoAyin)" OCHOBHOHN MpogheCCUOHAIbHOI
obpazoBaresbHOH mporpammbl 03.04.02 "Pwusrka (Pusnka MepcreKTHBHBIX MaTEPUANIOB)" U OTHOCUTCS K JUCITUIUIMHAM 110
BeIOOpy yactu OITOIT BO, ¢opMupyemoii yaacTHUKaM# 00pa30BaTe/IbHBIX OTHOIIEHHIA.

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

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbIX (bie) enunuil(bl) Ha 180 yaca(oB).

KonrtaktHas padora - 54 yaca(oB), B TOM Y¥cIIe JIEKIIUK - 28 Jaca(OB), MpaKTHYECKUe 3aHATUs - 26 Yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOHN padoThl - O yaca(oB).

CamocrostenbHas padota - 126 yaca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: OTCYTCTBYET BO 2 CEMECTPE; 3a4CT B 3 CceMeCTpe.
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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)

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. BBegeHue B MPUHIMIIBI MATHUTHOTO

1. |pe3onanca. Knaccuueckoe npencraBieHue. 2 2 0 2 0 0 0 8

2 Tema 2. P?nakcaunﬂ: BUJIBI, MEXaHU3MBI U METOBI 2 2 0 2 0 0 0 6
M3MEpEHUH.

3. |Tema 3. AMP u camonudpysusi. 2 2 0 2 0 0 0 8

4. Tema 4. AnmapaTypa MarHUTHOTO PE30HAHCA. 2 2 0 2 0 0 0 10

5 Tema 5. fAnepHas penakcarnys B CIOKHBIX 2 2 0 2 0 0 0 6
CHCTEMax.
Tema 6. fAnepHas penakcaius B cCTEMax C

6. [IMPOKUM pacnpesieneHreM BpeMeH KOppessauuu 2 4 0 4 0 0 0 6

7 Tewma 7. AnepHas penakcauusi Ha IOBEPXHOCTU 3 4 0 1 0 0 0 2
Tema 8. ['paiueHTHBIE METO/IBI B UCCIIEIOBAHUSIX

8. [camognddy3un B CIOKHBIX MOJEKYIISPHBIX 3 4 0 1 0 0 0 20
cucTeMax

9. Tema 9. I'pagreHT MarHUTHOTO OS], KAK OCHOBA 3 4 0 10 0 0 0 30
AMP Tomorpadun.

10. Tema 10. AMP B none 3emu. AMP-kapoTax. 3 2 0 0 0 0 0 10
Toro 28 0 26 0 0 0 126

4.2 Coaep:kaHue JUCHUIIMHBI (MOIYJIsT)
Tema 1. BBeieHue B IPUHIUIBI MATHUTHOTO pe3onaHca. Kilaccuyeckoe npejcrapiieHue.

MarHuTtHbIii MOMeHT. [ mpoMarHuTHOE OTHOIIEHNE U g-(haKTop. S1IepHBII MArHUTHBIA PE30HAHC U JIEKTPOHHBIN
TapaMarHUTHBIN pe3oHaHc. Micropust oTKpeITHil. Pacimenyienne ypoBHell sHepruym B pe3yibTaTe B3aUMOJECHCTBIS B MArHUTHOM
nosie. PaBHOBecHOe pacrnipesenenure o ypoBHAM sHepruu. CKOpOCTh yCTaHOBJIEHUsT paBHOBecHs. CTallMOHApHBIN MarHUTHBIA
pesonanc. llupuna muaum nornomenust. Kinaccuyeckoe npeacrasienue. Yacrora Jlapmopa. JlabopatopHasi ¥ Bpalarommasicst
CHCTEeMBI KOOpIMHAT. B3anMoeiicTBIe ¢ epeMeHHBIM MarHUTHBIM T0JIeM. VIMITy TbcHOe BO30YK/IeHUE CIMHOBOW CUCTEMBI.
INoHsTHE pagMoYacTOTHBIX MMITYJILCOB M MX CBOMCTBA: pe30HAaHCHAs YacToTa, yroJl MOBOpoTa, (paza. Criax cBOOOAHOM
UHAYKLMK. CUrHATIBL TTOCIIe MMITYJIbCHOTO BO30YK/ICHHSI CITMHOBOM crcTeMbl. CBsi3b (DOPMBI JIMHUM C OTKJIMKOM Ha UMITYJIbCHOE
B030y)aeHHe. Pypbe mpeodpasoBanHre. MeTog MOMEHTOB.

Tema 2. Pesakcanms: BUIbl, MEXaHN3MbI 1 METO,IbI H3MeP € HHIl.

[NoHATHA CITMH-CIIMHOBOM M CITMH-PENIeTOYHON peakcanuu. OCHOBHbIE MEXaHU3MBI pesiakcanyu. I1pogobHast v nonepeyHast
pernakcanys, MpUHIMITHAIBHOE pa3andre. [JUrnosb-IuIobHbI MEXaHu3M peJlakcanuy. B3anmoneiicTue ¢ piyKTynpyommm
MarHMTHBIM NOJIeM. [ aMuIIbTOHMAH AUIIOJIBHOTO B3auMoieHcTBuUs. Bpems koppensaimu. MexMonekyIsipHble 1
BHYTPHMOJIEKYJISIPHBIE B3aUMOAEHCTBYA. BpainaTenpHble U TpaHCISLMOHHBIE BpeMeHa Koppessauuy. CrieKTpaibHasi IIOTHOCTb.
Vpasuenust Biom6eprena-Ilapcenna-Tlaynaa (BITIT). CkopocTh peakcaiyu: 3aBUCUMOCTb OT TEMIIEPATYPbI U YaCTOTBI
pe3oHaHca. BricokoTemmiepaTypHoe ¥ HU3KOTEMIIepaTypHoe NpuomkeHns1. Bpems penakcarmu u ¢hopMa curaana s
TBEPJIOTO TeJa (BpeMsi KoppeJsy 6ecKOHeUHO). Bropoil MoMeHT. 3aBUCHMOCTh BTOPOIO MOMEHTA OT IapaMeTpoB
IIPOCTPAHCTBEHHOTO pacripesiesieHns1 cliHoB. OHOPOIHOE U HEOTHOPOJHOE yirpeHune. Popma JITMHNY B
BBICOKOTEMIIEPATYPHOM NMpPUOIKeHn. XuMmudeckuid casur. IMP Beicokoro pasperieHrst. OCHOBHbIE METOANKY M3MEPEHUS
BpEMEH CITMH-PENeTOYHO! pestakcanuy. OCHOBHbIE METOAVKN U3MEPEHNsT BPEMEH CIMH-CITIMHOBOM PesIaKCalyy.
MHoronMmyibcHble METOIMKH. [locie10BaTeIbHOCTh CTUMY/IMPOBAHHOTO 9X0. BiMsiHIEe HACTPOWKY pagriovacTOTHBIX
HMITYJIbCOB. BiIisiHMEe HEOMHOPOAHOCTH paguoYacToTHOro MaruutHoro mosst H1. ITorstie (hopmbl pestakcarimoOHHbIX
3aTyXaHui. MeTOOMKY BBIYMCIICHUS BpEMEH peJlaKCallii.

SAEKTPOHHBH
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Tema 3. AMP u camoauc py3ust.

Camonuddy3usi: OHSTHE 1 METO/Ibl U3MepeHus1. [[0CTOSIHHBIN JIMHEHHbIN TPaJIMeHT MArHUTHOTO 1oJisl. Bo30yxieHue u
¢opmupoBanue curHaga B HEOAHOPOJHOM MAarHUTHOM nosie. OrpaHrYeHHs Ha BEIMYMHY IpaJueHTa MarHuTHoOro nosst. Popma
curHana craja ceodoauoi unaykiuu (CCH) u curiana 3Xo B HEOJAHOPOIHOM MAarHUTHOM I0JIE U €€ 3aBUCUMOCTh OT (DOPMBI
o6Opasa. Popma CUrHAJIOB OT ABYX TOYEUHBIX WM LIJIMHAPHIECKUX 00pa3uoB. CriocoObl U3MepeHHst aMILTUTYIbl TIOCTOSTHHOTO
rpayeHTa MarHUTHOTO oISl ['paJieHT MarHUTHOTO OJIsl B KPAeBOM I10J1e MarHuTa. TpeGoBaHus K IPUEMHOMN U MepeJaloien
YacTsIM YCTaHOBKH. JIOCTOMHCTBA 1 HEJIOCTATKM METOAMK C MIOCTOSIHHBIM I'PaJJUEHTOM MarHUTHOTO 1oJist. Mty ibcHbIN
IPaIMeHT MATHUTHOTO IOJIs, JOCTOMHCTBA U HeJocTaTku. OCHOBHOE TpeOOBaHKE K ITapaMeTpaM UMITYJIbCOB I'PaMeHTa.
OCHOBHBIE IMITYJIbCHBIE TTOCTIEJOBATEIbHOCTHY (3X0 XaHa, CTUMYJIIpOBaHHOE 3X0). [loHsATHe Bpemenu mudy3umn.
CpaBHUTENBHBIN aHAJIM3 METOJMK MOCTOSIHHOTO M MIMITYJIBCHOTO TPaIMeHTa MAarHUTHOTO TI0JIs. ATINapaTypHbIE OrPaHIYEHUSI.
N3mepsiemMble XapaKTEpUCTHKU U METOAUKH n3Mepenus. g dy3noHHble 3aTyXaHusa OT aMIUIUTY b, JJTATEIbHOCTH UMITYJIbCOB
rpaauenTa u oT BpemeHu quddysun. Popma umiryabco rpaguenta. CrnekTp KodpdpurmeHToB camoandgys3nu.

Tema 4. Amaparypa MarHNTHOTO pe30HaHca.

THITBI MATHUTHBIX CHCTEM: JOCTOMHCTBA U HeJocTaTki. COBpEeMEHHBIE MAarHUTHBIE CUCTEMBI HA OCHOBE CBEPXITPOBOASIINX
COJICHOMJIOB: YCTPOMCTBO, 00CIyXMBaHHUE, IEPCIIEKTUBBI (MATHUTHBIE CUCTEMBI C 3aMKHYTBIM LIUKJIOM). OCHOBHBIE OJIOKH,
HeoOXoquMble JTst BO30YKAeHus 1 peructpanmu curdana SIMP. TlpuemHo-niepepaioiue ycrporictBa. TpeOoBaHUS K HUM.
[epenaTunk, npueMHnK. CricteMsl TeTeKTupoBaHus curHana SIMP. OcHOBHBIE THITHL IeTeKTOpoB. [IpenMyiecTa
HEIOCTaTKUA. AMIUTMTYIHBIN IETEKTOP U AETEKTOpP CpelHuX 3HaueHui. [InkoBeIi qetextop. MieanbHbI aMIUTATY JTHBINA
JeTeKTop. BriusHue n y4yeT 1myMoBoro curHaja Ha fgetekTupoBanue. CHHXpOHHBIH fetektop. [IpenmymiectBa 1 TpeGOBaHUSI.
KsazgparypHslit getektop. AHanorosoe u udpoBoe KBaApaTypHOeE AeTeKTHpoBaHue. HazHaueHue u TpeboBaHus K cUCTEMaM
(popMHpOBaHMS UMITYJIBCHBIX ITOCIEAOBATEIbHOCTEH, (POPMUpOBATENh PAANOYACTOTHBIX UMITYJIHCOB, (DOPMUpPOBAHUE (pa3bl.
CucreMbl 00pabOTKHM SKCIIEPUMEHTAIBHBIX JJAHHBIX B MATHUTHOM pe3oHaHce. HacTpolika pe3oHaHCHBIX yciioBuit. CHUCTeMbl
CTaOMITM3AIIMK PE30HAHCHBIX YCIIOBUIL. Arapatypa rpaauentHoro SIMP.Ha3zHauenue u TpeGoBaHuUS K GJI0KaM UMITYJIbCHOTO
rpajMeHTa MarHuTHOro 1oJisi. BapuanTte! ncnonsenus. Heo6xoauMocTs 1 po6aeMbl CO30aHHsT MOLIHBIX MMITYJIbCOB TpaIieHTa
MarHutHoro noiisi. Crabuimsupyiolee BIMsHAE TOCTOSHHOTO rpaauenTa. CrocoObl H3MepeHus apaMeTpoB (aMIUTHTYJHOE U
JeHCTBYIOIIME 3HAUESHHST) UMITYJIbCHOTO IpaareHTa. TpeGoBaHus K JIMHEHHOCTH IpaiieHTa o oobeMy oopasua. Turst
rpaJueHTHbIX KaTymiek. OCHOBHBIE MJIEH, UCTIOb3yEMbIE B alllapaType MOIIHBIX I'PaAUEHTOB MarHUTHOTO Nosist. CrcTeMbl
TepMOCTaTHPOBaHMs 0Opasia. TpeGoBaHUs U THUITIYHBIE TOAXObI K peani3alii. XapaKTepHUCTUKH U 00IACTH IPUMEHEHH .

Tema 5. finepHas penakcanusi B CJI03KHbIX CHCTeMaX.

CriekTpbl BpeMeH peJiakcanuu ¥ (popma peiakCalMoHHbIX 3aTyxanuit. OCOOEHHOCTH U3MEPEHHsI BpeMEH peJlakCcalluy B
MHOro(a3HbIx cucreMax. [[ByMepHble METOAMKY U3MepeHusi. SlaepHas penakcanus B cUCTeMax ¢ (pa3oBbIMU [TPEBPAILICHUSIM.
Usmepenue crenenu kpucrauimunocTd. [Ipocreiiiiiie 1ByMepHbie SKCIIEPUMEHTHI HA OCHOBE TOC/IeI0BATEIbHOCTH
Tonbamana-1lena. Penakcaiiyisi B KOMIO3UTHBIX cHCTeMax U nojmmepax. OcoOeHHOCTH U3MepeHrst OOMeHa B CHCTeMax ¢
MukpodazoBeM paccioeHreM. Ckopoctu odOMmeHa. Pacnipenienienue BpemeH ku3Hu. Penakcaiys B MHOro(ha3HbIX cUCTEMax ¢
0OMEHOM.

Tema 6. Huepnaﬁ pejgakcamusa B CHCTEMaxX ¢ AP OKHUM pacnpeacjJeHueM BpeMEeH KOPP eJIsAIun

OnHOpPOJHOE M HEOJHOPOAHOE pactpeeieHre BpeMeH Koppessauu. OcoOeHHOCTH (POPMBI pelaKCallIOHHBIX 3aTyXaHUH.
Mertoanky naeHTH(HUKALNY TUIIA pacipeeseHIs] BpeMeH KOppeJsaui. AHN30TPOITHOE BpallaTesIbHOE JBIKEHHE. 3aIHCh
raMIJIbTOHAAHA JUIOJb-UIOIFHOTO B3aUMOAEHCTBYS sl aHU30TPOITHBIX TUIIOB ABIkeHNs . OnpeeeHne XapakTeprCTuK
JBIKEHNSI Ha OCHOBE TEeMITEpaTypHBIX 3aBUCUMOCTEN BpeMeH pesakcaliy. VIcroab30BaHus yCpeIHOMIX MHOTOMMITYJIbCHBIX
rocyieioBatebHOCTEN. Peakcarys B HeMaTiyeckux cucreMax. OCOOEHHOCTH pellakcallii B )XKUIKHMX KpUcTaax. Penakcanuys
B TIOJIMMEPHBIX BBICOKOMOJIEKYJISIPHBIX CHCTEMaX M TPEXMEPHBIX MOJIMMEPHBIX CETKaX. BO3MOKHOCTH IByMEPHBIX
sKcrepuMeHToB. IIpencrapienre 1aHHbIX B BUE ABYMEpHbIX KapT T2 -T1.

Tema 7. SinepHas pejakcanusi Ha NIOBEPXHOCTH

OcoOeHHOCTH B3aMMOJENUCTBHS MOJIEKYJI C TOBEPXHOCTHI0. MeXaHN3MBbl TOBEPXHOCTHOM penakcanyy. Penakcarysi B HOpUCTBIX
cucremax. Cxauku JleBu. I'panmunble ycnoBus. Penakcaiis B HAHONOPUCTBIX CHCTEMax. Penakcanus B cucTeMax ¢ YaCTUIHBIM
3aI0JTHEHHUEM TTOPHUCTOTO NMPOCTPaHCTBA. CBSA3b PEIAKCAMOHHBIX XapAaKTEPUCTHUK C MapaMeTpaMy MOPHCTOTO MPOCTPAHCTBA.
Mertoanka KpHOIpOMETPHH.

Tema 8. I'pagnieHTHBIE METOABI B HCCJAEJ0BAHUAX caMo (P dy3HH B CT0KHBIX MOJIEKYJISIPHBIX CHCTEeMax

dopma nrdpy3nOHHOTO 3aTyXaHHs U €€ 3aBUCUMOCTh OT BPEMEHHBIX MHTEPBAJIOB ITOC/IEJOBATEIHOCTU B CIIyJasix,
OCJIOKHEHHBIX HEIKCIIOHEHIINATbHOU SAEPHON MarHUTHON peJlakcalyel; MOJIeKy I pHBIM, IPOTOHHBIM MJI CIMHOBBIM
obMeHaMu. CriocoObl MOSHTU(PHUKAIIMY TIPUIMH 3aBUCUMOCTH (OpMBI H(h(Py3HMOHHOTO 3aTyXaHHs OT BPEMEHHBIX UHTEPBAJIOB
TI0CJIeJOBaTeIbHOCTH. MoIu(HIMpOBaHHAas [TOC/IEJOBATEIHOCTH CTUMYJIMPOBAHHOTO 9X0. MHOTOMEpHBIE SKCTIEPUMEHTHI 1
TIpe/icTaBieHne AaHHBIX. OCOOEHHOCTH TPaHCIISALMOHHON MOIBIKHOCTH MOJIEKYJT B CHCTEMax ¢ orpaHndeHussMu. OcHOBHas
nH(pOpMAaIKs, oTydaeMasi ¢ TOMOIIBIO TPAJMEHTHBIX METOJOB B UCCI/IEJOBAHUSIX HEOAHOPOIHBIX, TOPUCTHIX CUCTEM H
MeMOpaHHbIX MaTepuasioB. Popma quddy3HOHHOTO 3aTyXaHUS U e 3aBUCUMOCTD OT BpeMeHH AUQGY3UH B YIOPALOYESHHBIX
cucremax. Juddysnonnas u motokoBasi qudpaxums. 3aBUCUMOCTb CpefHero koadduuuenta camoauddy3nn oT BpeMeH:
1 dysun. Metogudeckue OIX0Ipl, TPUMEHsIEMBIE 151 TIOJyYeHHUsI CTPYKTYPHBIX XapaKTEePUCTUK TIOPHCTOH Cpepl.
Camogudpysus BO BHyTPEHHUX IPAJUEHTaX MATHUTHOTO MOJIA.

Tema 9. I'paguieHT MAarHUTHOT O 10Jis1, Kak ocHoBa SIMP Tomorpaduu.

SAEKTPOHHBH
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OCHOBHBIE CITOCOOBI TPOCTPAHCTBEHHOW BU3yam3armu. JIokanpHbiii IMP, MeTO/Ibl 1yBCTBUTEILHON TOYKY, JIMHUH,
IJIOCKOCTU. MeToibl BOCCTAHOBJIEHUSI TIO ITPOeKIUsIM. [IoHATHE CeJIeKTUBHOIO paJiMOYaCcTOTHOTO UMITyJibca. Boinenenue
IJIOCKOCTH, (pa30-4aCTOTHOE KOAUPOBaHHe. DX0-IulaHapHblil MeTof. CpaBHeHMe pa3auyHblx MeToauk IMP tomorpacduu no
YYBCTBUTEJHPHOCTH. METOMKY KOHTPACTUPOBAHUS N300 paKeHHI 110 BpeMEeHaM CIIHH-PEIIeTOYHON W CIIUH-CITMTHOBOK
penakcanuu, ko puimentam camoauddysuu. Busyanuzanys norokoB. MeToipl U3MepeHusi CKOPOCTH MOTOKA, OCHOBAHHBIE
Ha siBjieHnu SIMP. Bo3MOXHOCTY U niepcrieKTuBb puMeHeHus1. SIMP B cBepX CHIIbHBIX IpaJUeHTaX MarHUTHOTO MOJIsL.
MeToapl IPOCTPAaHCTBEHHOW BU3YaJIM3allUi BO BHEILIHEM I10JI€ MarHuTa.

Tema 10. AMP B noJe 3emiu. AMP-kapoTax.

Ocob6enHoctr IMP B mone 3emimn. [Ipaktiueckue peanusanuu arnmaparyps! IMP B nose 3emim. Oco6eHHOCTH KOHCTPYKIUI
nipudopoB wist AIMP kaporaxka. OCHOBHBIE M3MeEpsieMble TTapaMeTpPhl U XapaKTEPUCTHKH CIIeNMaIM3UPOBaHHBIX TpuOopoB SIMP
KapoTaxa MPOU3BOJCTBA Pa3IniHbIX (prupM. OcoOeHHOCTH 00pabOTKU U TPAKTOBKU 3KCIIEPUMEHTAIbHBIX JaHHBIX. CHIEKTPHI
BpPEMEH PeJIaKCalyu.

5. IIepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLUILJIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eaepanbHOro rocyiapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKMiA)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHs BBICIIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIMHE (MOIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HAlIpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM YMCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPECTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaLUN.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUYHOTO CPEACTBA;
- KpUTEpHHU OLICHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEICTBA;

- COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIACMbIC K HCﬁCTBHHM o6yqa10u1nxc5{, AEMOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPhl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIMIUIMHBL (MOJLYJIs) PEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKmioueHHbIX KDY noroopos ¢
MIPaBOOOIAJATEISIMUA;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OOyyJaromiuecs mojy4yanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMHK T0JIb30BaHUs1 HaydHOW OHOINOTEKON.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

basa gannbix IMP - https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
Caiit ¢ uaopmaryeit o coBpeMeHHbIX ciekTpomerpax AMP - https://www.bruker.com/ru/products/mr/nmr.html
AMP npenuktop (1H cnextper) - https://www.nmrdb.org

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH AU

JIeKIUY Jlex1us - 3TO JIOTMYECKU CTPOIHOe, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0KeHHe y4eOHOro MaTepuaa.
HasnaveHne coBpeMeHHOI JIEKIIMY B y4eOHOM IIpOIIecce He B TOM, YTOOBI MTPEIOCTABUTh BCIO MH(OPMAIIHUIO 10
TeMe, a YTOOBI IOMOYb OCBOUTH (hyH/IaMEHTaIbHBIE IIPOOJIEMBI Kypca, OBJIaeTh METOIAMH HAYYHOTO TIO3HAHM S,
TIPE/IIOKUTH HOBEHIINE IOCTMKEHUST HAyYHOH MbIciu. B yue6HOM mnporiecce JIeKIusl BBITOTHSIET
METOZ0JIOTHYECKYI0, OPraHU3aLMOHHYI0 U MH(POPMALMOHHYI0 (byHKLMU. B psae ciydaes nekuus ABisercs
OCHOBHBIM MCTOYHHKOM MH(OPMAIIMH, HAIPUMED, IPA OTCYTCTBUHM yUYEOHUKOB, YUEOHBIX TIOCOOUH MO HOBBIM
Kypcam. Jlekus pacKpbiBaeT MOHSATHIAHBIN amapaTr KOHKPETHOW 00J1acTH 3HaHWs, ee MPOOJIeMBl, JaeT IeIbHOe
TIpe/ICTaBJIeHUe O TIpeJMeTe, TOKa3bIBaeT B3aMMOCBS3b C IPYTUMH JUCIMIUIMHAMU. Bee npyrue (popmbl ydeOHBIX
3aHSITHH - CEMUHAPBI, TAOOPATOPHBIE 3aHATHS, KypPCOBOE M IUIIJIOMHOE ITPOEKTHPOBaHUE, yueOHast MPaKTHKa,
KOHCYJIbTAIIUH, 3a4€Thl M 9K3aMEHBI - CBSI3aHBI C JIEKLUEH, ONUpaloTcs Ha (pyHIaMEeHTAJIbHBIE [TOJIOKEHUS U
BBIBOJIBL.

npaktiyeckre | TepMUH MpakTHYeCcKoe 3aHATUE MCIIOJb3YeTCs B NeJaroruke Kak pofoBoe MOHSTHE, BKII0YAIoIIee TaKUe B,
3aHATHS Kak JJabopaTopHyIo paboTy, yIIpaKHEeHHe, CEMUHAP B €r0 Pa3HOBUIHOCTSX. AYAUTOPHbIE PAKTHYECKHE 3aHATUS
UrPaloT UCKIIOYUTEIIFHO BaXKHYIO POJIb B BHIPAOOTKE y CTYJEHTOB HABBIKOB IIPUMEHEHHsI ITOTyYeHHBIX 3HAHUH 17151
PpelIeHNs NPaKTHYEeCKHX 3aa4 B POLIECcCe COBMECTHOMN JEATEIbHOCTH C MPETIOaBaTeIsIMH.
[MpakTryecKue 3aHATUS CITyKAT CBOEOOPa3HON (POPMOI OCYIIIECTBIICHHUS CBSI3M TEOPUU C MPAKTHKON. CTpyKTypa
MIPaKTUYECKUX 3aHATHH B OCHOBHOM OJJMHAKOBA - BCTYIUICHHE ITPENOAaBaTeIsl, BOIPOCH CTYIESHTOB 10
MarepHaly, KOTOpbIi TpeOyeT ZOMONTHUTENbHBIX Pa3bsCHEHU, COOCTBEHHO IIPAKTHYECKast 4acTb,
3aKJIIOYMTENBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAIONIEH pedepathl, JOKJIaIbl, AMCKYCCUH, TPEHUPOBOUHBIE YIIPAKHEHNs1, pellieHHe 3a/1ad,
HaOMOOEHHsI, SKCIIEPUMEHTHI U T. A. OIBIT OKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPaHHMINBATHCS
BBIPAOOTKOM TOJIBKO MPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIIEeHHs 3a/1a4, TIOCTPOeHHs TpaHKOB U T. II.
CTyaeHTbl 10JKHBI Beerja BUAETh BeyIIyI0 UIeI0 Kypca M CBsI3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA OBITh
TIOHSTHA HE TOJIBKO MPeTofiaBaTelio, HO U CTyIeHTaM. DTo NpuaaeT y4eOHOi paboTe KU3HEHHBIH XapakTep,
yTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEILHOCTH, CBA3BIBAET UX C ITPAKTUKOH
JKU3HU.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrositenbHas yuyeOHasi paboTa npejcTaBieHa TakumMu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIus1, CeMUHap,
MIpaKTHYECKHUe 1 JJabopaTOpHBIE 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aIKCH JIEKIMIA, COCTaBJISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYIUIEHUH, TIOAOUPATh JIUTEPATYpy U T.JI.

Hayunast camocrositesibHast paboTa CTy/IeHTa 3aKJII0uaeTcst B €ro yJacTud B paboTe KpyKKOB Ha Kadenpax, B
Hay4YHbIX KOH(EpEeHIHsIX pa3HOro YPOBHS, a TAKXKe B HAITMCAHUK KOHTPOJILHBIX, NICTOPUI O0JIE3HH, KYPCOBBIX 1
BBIITYCKHBIX KBaJIM(UKAIIMOHHBIX (JUTUIOMHBIX padot) padort. [TosoxkurenbHOe 3HaUeHne HayYHOH paboThI
TIPOSIBIISIETCS B Psifie OOCTOSTENBCTB!

- OyIyIIye CrielaIiCThl yYacTBYIOT B Ipoliecce 00bIBaHMsI HOBBIX 3HAHMIA;

- mpuoOpeTaemMble 3HaHHSI CTAHOBSITCS IIPOYHBIMU U LIeJIeHATIPaBJICHHBIMM;

- CTYZIEHTBI BUJAT [IPAKTUYECKHUE IIIOJBI CBOETO TPYAa, UTO I(P(PEKTUBHO CTUMYJIMPYET

YX JaJbHEHIIYIo 1eATeIbHOCTD;

- IpUOOpEeTAIOTCs] HAYaJIbHbIE HABBIKM B HAYYHOM HCCJIEIOBaHNY.

Paznuyator crietyiommye ypoBHI CaMOCTOSITENIbHON pabOTHI CTY/IeHTa: HU3KUH, CPeJHUH, BHICOKUH. [J1s1 Kakon
CIIEMAIBHOCTY 1 IMCLMIUIMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OLIEHKH AaHHBIX YpOBHeW. Benymmwmu myTsiMu
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB SIBJISIIOTCS] PENIPOYKTUBHBIN, CAMOCTOSITENIBHBIIA 1 TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTONUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEMETY, KO BCEMY OKPYKAIIIEMY);

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLIMAJIBHO - 3HAYMMBbIE (CBA3aHHbBIE C peaM3aliell UealoB U KU3HEHHBIX IUIAaHOB, IPU3BAHUA).

3a4€T

OOBIYHO 3a4eT MPOBOAUTCS M0 UTOr'AM CEMECTpa Mepejl CecChell B TMCbMEHHOM WITH YCTHOH (popme, rpryemM
MIPEeroAaBaTe b MOXKET BKJIIOYATh B HETO BOIPOCH KaK MPAKTHYECKUX 3aHATHUI, TaK U JEKIMOHHBIX (YTO OCOOCHHO
YMECTHO, KOTJa 10 JAaHHOMY ITpeIMeTy He ciaeTcs 9k3aMeH). [ 1aBHOe oTyIyKe 3a4eTa OT 9K3aMeHa ? OUTH
BCerza He IATH-, a AByXOaJIbHasA CHCTEMa OLICHKH (cziail ? He cai), 4To JelaeT ero MojxyvYeHrue HeCKOJIbKO Ooliee
npocTM fesioM. C Ipyroil CTOPOHBI, OPOH MpOoLeaypa ero coayu JOCTATOYHO CJIOKHA, a MHOT/Ia IPUMEHSEeTCs 1
NATHOAJUTbHAS OLIEHKA (TaK Ha3blBaeMbld qu(ppepeHIIMPOBaHHbIN 3a4eT). TakuM 00pa3oMm, JUTsl CIauH 3a4eTa
HEO0OXOIMMO, PEXkE BCErO, BHIIIOJIHUTh BCE TPeOOBAHM MPETIoaBaTelsl, YTo MPEAIoiaraeT 3HaH|e ITHX
TpedoBaHKi. HyKHO Kak MOXKHO paHbIle BBISICHATB, KAKHE BOITPOCHI IIPEACTOUT FOTOBUTH M KAKOBBI IIPaBUJIA
CaMoii poLieypbl (YUUTHIBAETCS JIM MTOCEIIAEMOCTb, HaI0 JIU MPOIYLIEHHbIE 3aHATUS 0TpadaThiBaTh, a €CIIH
HaJ0, TO KaKuM 00pa3oM | T.A.). [IpakThKa MoKa3bIBaeT, YTO XOpOLIee TOCEIIeHNe 3aHATHI SBIISETCS MOYTH
TOJIHOW rapaHTHEl MOyUeHHsI 3a4eTa, TaK KaK TOrJia MOXKHO OBbITh B Kypce Bcex TpeboBaHui npenojgasarens. U,
HaIPOTHB, OOJIBIIOE KOJIMYECTBO MPOITYCKOB MOXET OCIOKHHTD JKU3HD JJake CHIIbHOMY cTyaeHTy. Kpome Toro,
HEOOXOIMMO YUHUTHIBATh, YTO HPOOIEMBI MOTYT HOSIBUTHCS IIPH PACIIPOCTPAHEHHOM TNOAXO0/E CTyIeHTa K
MIPaKTUYECKUM 3aHATUSAM, KOTIa MHOTHe pabOTAIOT IepBble MECSLIbl BITOJICHJIbI, HAKATIMBAS 3a/I0JDKEHHOCTH T10
BBIITOJIHEHHIO pedhepaToB, MPAKTUYECKUX 3aaHUI, KOHCIIEKTOB H IIp., a TIepe CECCHE MBITAIOTCS BCE 9TO CHENATh
3a ofHy Hezemo. CrapaiiTech pacripeessTh CHIbl PABHOMEPHO 10 BCEH AUCTAHLIMM CEMECTpa, U TOr/la 3a4eTHasI
HeJeNsl epeji ceccreil OyJeT He caMol HATIPSKEHHOH, a CAaMOW pa3rpy304HOIi;

10. ITepeyenb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IepedeHb porpaMMHOro odecrieueHuns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomelneHust 47151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

MynpTMeaniiHasT ayAUTOPHUS.

Crpanyna 8 u3 11.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

ITporpamma cocraBnieHa B cootBeTcTBUM ¢ TpedoBaHusAMU PI'OC BO u yueOHbIM m1aHOM 110 Hanpasienuio 03.04.02 "dusuka”
U Marucrepckoit nporpamme "®usrka NepcleKTUBHBIX MaTepUalioB'.

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 oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Benbekas, H. 1. SIaepHblil MarHUTHBIN pe3oHaHc. Teopus U MpakTHKa : yueOHoe nocodue : B 3 vactsax. Yacts 2 / H. I1.
Benbckas, O. C. EnblioB , - 2-e u3n., crep. - Mocksa : ®nmata, 2018. - 124 ¢. - ISBN 978-5-9765-3557-2. - Tekcr :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/966424 (nara obpamenus: 18.04.2024). - Pexum gocryna: o
TIOATIHCKE.

2. lemunog, E. C. MarHutHble pe30HaHCH B TBEPABIX Tenax : yueoHoe nocodue / E. C. lemunos, A. A. Exesckuii, B. B.
Kapzanos. - Hiwxxuit Hosropox : HHI'Y um. H. 1. Jlo6auyesckoro, 2019. - 158 c. - Tekcr : a1neKkTpoHHbIH // JlaHs :
aJIeKTpOHHO-OubIMoTeunas cucrema. - URL: https://e.Janbook.com/book/144710 (narta obpamienus: 18.04.2024). - Pexum
JOCTyIa: ISl aBTOPH3. MOJIb30BATENIEH.

3. Ceprees, H. A. OcCHOBBI KBaHTOBOH TEOPHH SIIEPHOTO MarHUTHOTO pe3oHaHca : MoHorpacus / H. A. Ceprees, [I. C.
Ps6ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nara obpamenus:: 18.04.2024). - Pexxum gocTyna: no noanucke.

lonosHATE ILHAS JUTEpPATYpa:

1. Jlemenko, B. T'. MeaunuHckast u 6uonoruueckas pusuka : yue6. nocodue / B.I'. Jlemenko, K. Wnpuy. - Musck : HoBoe
3Hanue ; Mocksa : UTHOPA-M, 2017. - 552 c. : un. - (Bbiciee oOpa3zoBanue). - ISBN 978-5-16-005338-7. - Tekcr :
anektpoHHsIid. - URL: https://znanium.com/catalog/product/766789 (nara oopamenus: 18.04.2024). - Pexwum gocryna: o
TIOJITHCKE.

2. JlebGyxoB, B. 1. ®u3uko-XxuMUYEeCKHe METO/IbI MCClleIoBaHus : yueOHuk / B. U. Jlebyxos, A. 1. Okapa, JI. 1.
[NaBmouenkoga. - Cankr-IlerepOypr : Jlanb, 2022. - 480 c. - ISBN 978-5-8114-1320-1. - Tekcr : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/211055 (nata obpammenus:: 18.04.2024). - Pexum
JOCTYyIa: JIsl aBTOPU3. TTOJIb30BaTENIeH.

3. Wnsicos, JI. B. ®usnyeckne OCHOBBI M TEXHUYECKUE CPEICTBA MEAMLIMHCKOM BU3yaIM3aluy : yaeOHOe mmocodue 1is By30B /
JI. B. Unsicos. - 3-e u3n., crep. - Cankt-IletepOypr : Jlanp, 2021. - 324 c. - ISBN 978-5-8114-8112-5. - TeKcT : 9JIeKTpOHHBIIH
/I JIanb : anexTpoHHO-OubMoTeuHas cucrema. - URL: https://e.lanbook.com/book/171857 (nata obparuenust: 18.04.2024). -
Pexum moctyna: ajst aBTOpuU3. MOIb30BaTENeH.
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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 o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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.
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