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ITporpamma guciuruiuHel "OCHOBBI SIIEPHOTO MarHUTHOro pe3oHaHca"; 12.03.04 "buorexHudeckue cUCTEMBI U TEXHOJIOTHA" .

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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ITporpamma guciuruiuHel "OCHOBBI SIIEPHOTO MarHUTHOro pe3oHaHca"; 12.03.04 "buorexHudeckue cUCTEMBI U TEXHOJIOTHA" .

[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 ; CaBunkoB Axapeii Biagumuposuy

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

OIIK-3 CriocoOeH POBOUTD SKCIIEPUMEHTAJIbHbIE UCCIIS0BAHNS U U3MEPeHus1, 00padaThiBaTh U
[peICTABIIATD MOJYUYeHHbIE JaHHbIE C YUETOM ClielIM(UKN OMOTEXHUYECKUX CUCTEM U
TEXHOJIOTHIA

IK-3 CIIocOOHOCTB K aHAU3Y, pacueTy, MPOSKTUPOBAHUIO U KOHCTPYUPOBAHUIO B COOTBETCTBUH C

TEXHUYECKMM 3a[JaHHEM THITOBBIX CUCTEM, IPUOOPOB, JETAJIEH U Y3JI0B MEUIIMHCKUX U3JIe/THii
1 GUOTEXHUYECKUX CHCTEM Ha CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSIX, B TOM YHCIIE C
MCIIOJIb30BAHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:

-COBpPEMEHHbIE METOIMKK 00paOOTKY Pe3yJIbTaTOB KCIEPUMEHTAIBHBIX JaHHBIX IMP

-0COOEHHOCTH METOI0B 06pa6OTKI/I, MpeaACTaBJICHUSA U I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI IIOMCKA, aHaJIn3a U CUCTEMATU3allun
I/IH(l)OpMaIII/II/I IO NOJIYYE€HHBIM 9KCIIEPUMEHTAJIbHBIM JaHHBIM

-B3aMMOCBSI3U MexX 1y (haKTaMH U TeOpHEl, PUUMHON U CJIEJICTBUEM IPH aHAM3e POOJIEMHBIX CUTYalMid TIPU MPOBEJCHUN
IKCMEPUMEHTa U 0O0CHOBAHUH IIPMHIMAEMBIX PEelIeHUH Ha OCHOBE Oa30BbIX 3HaHMIA 0 MeTone IMP

-OCHOBHBIE MPaBWJIa pa3padOTKH M POESKTUPOBAHUS TEXHUIECKOHN AoKyMeHTamu SIMP-ycTaHOBOK
-OCHOBHbIE NPUHLMILI MeToAa SIMP 1 nprMeHeHus 3TOro MeToga B OMOTEXHUYECKUX U MEJULIMHCKUX CUCTEMax AJIs
pelLIeHHs CIIOXKHBIX 33/1a4 IUArHOCTUKHY, JIEUCHUsI, MOHUTOPUHTA 3[0POBbs YeJIOBEKA.

JoKeH yMmeTs:

-BBIICJISITh Y aHAJIM3UPOBATh UMeloIpecs MeToquku SIMP Juist ucciieoBaHus CI0KHBIX OOBEKTOB

-0606H121T]>, AHAJIM3UPOBATh U BI)IGI/IpaTI) HH(pOpMaHHIO IJIL TEOPETUYECKOIO U IMPAKTUYCCKOI0 aHaIn3a obyacT
HUCCIICI0OBAaHUA

-CaMOCTOSATEJIPHO pelliaTh KOHKPETHbIE POohecCHOHANIBHBIE 3a1a4H cOopa, aHaM3a, 00paboTKM MH(GOPMALIMK [0 TEMATHKe
UCCIIeIOBAaHUI, TPOBOAMMBIX ITPY POEKTUPOBAHMU OCHOBHBIX 0;10k0B SIMP ycTaHoBKM

-TIPUMEHSATD TIOJIyYEeHHbIE 3HAHUS C TEOPETUIECKMMHU OCHOBaMHU MeTona SIMP, sienstionuecst 6a30BbIME 17151 pa3paboTKH
(pynk1moHanbHbIX cxeM MP-ycTaHOBKM

-yCTaHABIMBATh B3AUMOCBSI3U Mex1y (haKTaMu U TeOpHEH, IPUUMHOMN U CJICJCTBUEM MPH aHAIN3e MPOOJIEMHbIX CUTYAIINI
TIpY MPOBeAeHUN (PU3MUYECKOTrO IKCIIEPUMEHTA U 0OOCHOBAHUM MPUHUMAECMBIX PELIEHUI Ha OCHOBE OAa30BbIX 3HAHUI O
meroae SAIMP

-IIPUMEHATb TCOPETUYCCKHUE 3HAHNA METOdA AMP k pa3pa60TI<e 1 OCYHIECTBJIACT CO-3/JaHUC HHTCFpHpOBaHHOﬁ
OMOTEXHUUECKOM CUCTEMBI KOMITIEKCHOM JUArHOCTUKH

I[OIDKGH BJIaC€Th:

- TEOPETUYECKUMH 3HAHUSMH SIMP 1 pakTHUECKMMU HABBIKAMH IIPOBEACHHUS SKCIIEPUMEHTA ISl OCYILECTBICHHUS CBOEH
poheCCUOHANBHON JesITeTbHOCTH

- HaBbIKaMH pa60T},1 C HAYy4YHbIMH UCTOYHUKAMU;

- HaBbIKaMM pa6OTBI C alllapaTHO-IPOrpaMMHBIMHA CPEACTBAMU IJIs1 06pa6OTKI/I U IPEACTABJICHUA SKCIIEPUMEHTAJIbHBIX
JAaHHBIX

- HaBbIKaMH ITPUMEHEHU A 6a3oBbIX noHsaTH IMP B MMPpOLECCE N3YUCHUS U ITPONU3BOACTBA MEAUITMHCKUX I/I3)16JII/Iﬁ u
OMOTEXHUYECKUX CUCTEM

- HaBBIKAMHU TIpUMeHeHHs 3HaHui MeTona SIMP ¢ Lesibio pa3paGoTKH POEKTHO-KOHCTPYKTOPCKON 1 TEXHMUYECKOH
JOKYMEHTAIIMY Ha BCEX dTarax )XU3HEHHOTO LUKJIA MEAMLIMHCKHX M3IEIUIA 1 OMOTEXHMYECKHUX CUCTEM, Y3JIOB U JeTajei B
COOTBETCTBHH C TPEOOBaHUSIMH TEXHUUECKOTO 3aJaHHsl, CTAHIAPTOB KauecTBa.

SAEKTPOHHBH
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2. MecTto nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuumimHa (MoyJb) BKioueHa B paszaen "b1.0.30 ducuummunsl (Moaysm)" OCHOBHOM MpodhecCHOHATBHON
obpasoBarenbHON nporpammsl 12.03.04 "BrotexHnyeckue cucteMsl U TexHosioruu (MeauiHcKas ToMmorpadust: pusmyeckue
TIPUHLIMITBL ¥ IPUOOPOCTpPOEHHe)" 1 OTHOCHUTCS K 00s13aTensHoi yacti OITOIT BO.

OcBauBaetcst Ha 3 Kypce B 5 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA

KOHTAKTHYIO pPadoTy 00y4anIuxcs ¢ npemnojasareieM (110 BUAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO

padoTy o0yuamuxcs

O6m1asi TPyI0OEMKOCTh AUCIMTUIMHBI COCTABIIsAET 6 3a4eTHHIX (bie) enuHuIl(bl) Ha 216 daca(oB).

KonrtakTtHas padora - 103 yaca(oB), B TOM uucie JeKiuu - 34 Jaca(oB), IpaKTHUECKHe 3aHATHA - 34 yaca(oB), TabOpaTOpHBIE
padoThI - 34 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTHI - 1 yaca(oB).

CamocrositenibHast pabota - 77 daca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).

CI)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMCH B 5 ceMeCTpe.

4. Conep:xaHue JVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'-ICGHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOH Pa6o0ThI 10 U CHHUILINHE (MOYJIIO)

Buap! 1 yachl KOHTAaKTHOM padoOThI, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Pa3zennl iucuunumne: / Ce- Ulexkmun, lexmun{IIpakTu-[lIipakru-Jlagopa-Iadopa- TeJb-
MOIyJIsz MECTP| Bcero | B 3J. |4eckue | yeckKue [TOpHbIe |TOpHble| Has
¢opme BansaTHs,| B 3J. |[pabdoThL,| B3I pa-
Bcero | popme | Bcero | copme | Oora
1. [Tema 1. Beenenue. I[Tonarue SIMP. 5 2 0 4 0 4 0 10
Tema 2. Kinacciueckoe 1 KBaHTOBO-MEXaHUYECKOe
2. [paccmotpenne AMP. 5 6 0 6 0 4 0 10
3. |Tema 3. flnepHas penaxkcanus 5 4 0 4 0 6 0 15
Tema 4. OCHOBHBIE METOAMKY U3MEPEHUSI BPEMEH
4. |cMH-CIITHOBOM 1 CITMH-PEIIETOYHON peslaKCaliy 5 4 0 4 0 6 0 10
5 Tema 5. JlerektrpoBanue cursana IMP. 5 10 0 6 0 6 0 10
OcHoBHble 0510kH criekTpomerpa IMP
Tema 6. Camoaucdysus (Ds). AMP ¢
6. [MMITyJIbCHBIM TPaJIEHTOM MATHUTHOTO TOJIS 5 6 0 6 0 4 0 10
Tema 7. OcobeHHOCTH M3MepeHHs K03(hPULIUEHTOB
7 camo i dy3Un U BpeMeH peJlakcalliy B CJIOKHBIX 5 2 0 4 0 4 0 12
crcTeMax
l1Toro 34 0 34 0 34 0 77

4.2 Coaep:kaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. Beegenune. Ilonarue AMP.

Beenenue B npuHuunsl IMP.

Bosmoxnoctu metona AMP.

OcHoBHbIe npuoxeHus: metoaa SIMP.

Peiienvie 3ana4 Ha CBOMCTBA CIIMHOBBIX ONEPATOPOB

Tema 2. Kitaccuyeckoe 1 KBAHTOBO-MeXaHU4Yeckoe paccmorpenue AMP.

Knaccnueckoe npencrasnenue. VimmybcHoe BO30YkIEHUE CITMHOBOW cucteMsbl. JlabopaTtopHasi M Bpallaloniasicsi CHCTEMBbI
KoopauHaT. [TOHATHS BpeMeH CIMH-CIIMHOBOM U CITMH-PEIIeTOYHON penakcarmu. [Ipocras saepHasi JByXypOBHEBasi CUCTEMA.
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Peiienuie 3ana4: saepHblii MATHUTHBI MOMEHT, THPOMAarHUTHOE OTHOIIIEHUE, SHEPTUsl Siipa BO BHEIIIHEM MarHUTHOM IIOJIE,
SIIEPHBINA CIMHOBBIA ["aMUIbTOHMAH.

Tema 3. Sinepuas peaakcanusi

CruH-CIIMHOBAS U CIIMH-pECHIETOYHAaA AAC€pHad pejiakcalusl. MexaHuU3MbI H,HepHOﬁ MarHuTHOM peiaakcanmnu.
HI/IHOHI)-III/IHOHLHaH AACpHad peilakcalu. Penakcarmus Yepe3 napaMariHuTHbIC HEHTPLI.

Oznakomienue ¢ IMP-penakcomerpom "Xpomarek-20M".
Tema 4. OcHOBHbIE METOJHKH H3MePEeHHsI BpeMeH CIIUH-CIHHOBOW 1 CIIHH-PeMIeTOYHOMH pPeJlaKCcanun

Crax ceobonHo# naayknuu (CCH). Meton XaHa 1 cliiHOBOE 9X0. MeTo/Is 3MepeHusI BpeMeH CIIUH-CITMHOBOH peslaKCaIlim.
CCU, nmrtyJbCcHAS TTOCIEA0BATENFHOCTh XaHa, nocienoBateasHocTs KITIMIT. MeToapl n3MepeHus BpeMeH CITMH-PeleTOYHOMN
penakcauun. Hynb-mMerton, nocnenoparenbHocts ' 180-tau-90".

V3mepeHus: pa3IMYHbIMA UMITYJILCHBIMH METOJMKAMH BPEeMEH CITUH-CIIMHOBOW M CIIMH-PENIeTOYHON penakcanuu sinep 1H B
oOpasax BOIbI U IiMIiepuHa ripu nomoru SIMP-penakcomerpa "Xpomarek-20M".

Tema 5. /lerekTupoBanue curnajia AMP. OcHoBubie 6J10ku cnekrpomerpa SIMP

OcHoBHbIE OJIOKH, HEOOXOAUMbIE 1J1s1 BO30YXKIeHUA U perrcTpanuu curHaia SIMP. [IpreMHo-niepeaoiye yCTponcTRa.
Tpe6oBanust k HuM. [lepenatunk, mpueMHUK. CUCTEMBI JeTeKTHpoBaHKs curHaia SIMP. OCHOBHbIE THITHI JETEKTOPOB.
[IpenmyIecTBa U HEJOCTATKU. AMIUTUTYJHBIN JETEKTOP U IETEKTOP CpeJHUX 3HaueHHH. [IMKoBBIi geTekTop. M aeaabHslil
aAMIUTMTYIHBIA JeTeKTop. BiusHue 1 yyeT 1yMoBOro cUriasa Ha aerektupoBanue. CUHXpOHHBIN getektop. [Ipeumyinectsa u
TpeboBanus. KBagparypHslii qeteKkTop. AHaJI0roBoe 1 nudpoBoe KBagpaTypHoe JeTekTupopanue. Ha3sHaueHue u TpeOOBaHMs
K cucTeMaM (bOpMHUPOBaHMS UMITYJIbCHBIX MOCJIEI0BATENIBHOCTEH, (POPMHUPOBATEIh PAJOYACTOTHBIX UMITYJICOB,
opmupoBanue pazpl. CuctemMbl 00pabOTKM IKCIEPUMEHTAIBHBIX JIAHHBIX B MATHUTHOM pe3oHaHce. HacTpoiika pe30HaHCHBIX
ycnoBuiil. CHcTeMbl CTaOWIIM3aALNK PE30HAHCHBIX YCIIOBHUI.

HUccnenoBanye BIMSHNSA NMapaMarHUTHBIX PUMeCel Ha CIIMH-CIIMHOBOM U CIIMH-PEIETOYHYIO PeJIaKCcalyio TPOTOHOB BOABI B
pactBope CuSO4. M3mepenne BpeMeH CIIMH-PENIeTOYHON 1 CIIMH-CIIMHOBOM penakcatwy sifep 1H B pactBope CuSO4 pasHoit
KOHLIeHTpanuy. VcciaenoBanue BIMSHUS TUNOJb-IUIIOIBHOTO B3aMMOAEHCTBHS Ha SAEPHYIO PeJIaKCallyio IIPOTOHOB
ravLeprHa. M3mMepeHne TemMriepaTypHbIX 3aBUCHMOCTEH CITMH-CIIMHOBOM 1 CITMH-PENIeTOYHON penakcauuu saep 1H rimnepnna
ripu nomomu IMP-penakcomerpa "Xpomarek-20M".

Tema 6. Camoaud ¢py3us (Ds). AMP ¢ uMIyJ 16 CHbIM rpaJieHTOM MArHUTHOTO MOJISI

Camonudy3usi: MOHATHE 1 METO/bl U3MepeHus1. [I0CTOSIHHBIN JIMHEHHbIN IPaJIMeHT MarHUTHOTO 1oJisl. Bo30yxieHue u
(hopMupoBaHye CUrHajla B HEOAHOPOAHOM MAarHUTHOM Iosie. OrpaHUYeHuns Ha BeJIMYUHY rpaJueHTa MarHuTHoro nons. dopma
curHana craja csodoauoi unaykiu (CCH) u curiana 3Xo B HEOAHOPOJHOM MAarHUTHOM IOJIE U €€ 3aBUCUMOCTh OT (DOPMBI
ob6pasua. Popma CUrHAJIOB OT ABYX TOUYEUHBIX WM LIJIMHAPUYECKUX 00pa3noB. CrocoObl U3MepeHHst aMIUIUTYIbl TIOCTOSIHHOTO
rpajiieHTa MarHUTHOTO 1oJIsl. I'paJueHT MarHUTHOTO 1OJIsl B KPaeBOM I0oJie MarHUTa. JJOCTOMHCTBA M HEIOCTATKH METOIMK C
HOCTOSIHHBIM I'PaIMEHTOM MarHUTHOTO NoJisA. IMIyIbCHBIN rpaMeHT MarHUTHOTO 10JIsl, JOCTOMHCTBA U HEJOCTATKHU.
OcHOBHOE TpeOoBaHKE K IapaMeTpaM UMILYJIbCOB IpafreHTa. OCHOBHbIE UMITYJIbCHBIE ITOCIEA0BATEIBHOCTH (9X0 XaHa,
CTHMYJIMPOBaHHOE 9X0). [loHaTHe Bpemenn auddy3un. CpaBHUTENIbHBIN aHAIN3 METOAMK HOCTOSHHOTO U UMITYJIbCHOTO
rpajiieHTa MarHUTHOTO 1OJIsl. ANnapaTypHele OrpaHuyeHus. M3MepsieMble XapaKTepUCTUKU U METOAUKH U3MEPEHHUSI.
Huddy3noHHbIe 3aTyXaHUsA OT aMIUIUTY/ABL, JUIUTEIbHOCTH UMITYJIbCOB I'PaUEHTa U OT BpeMeHH 1uddy3un.

I/I3M€p€HI/I€ KOSCI)(l’)I/IHPIGHTEI CMO,HI/I(I)CI)yC}I/II/I B IMPOCTBIX KUAKOCTAX: JUCTUWIIMPOBAHHAs BOAA U JUITUJICHIJIMKOJIb.

Tema 7. Oco6ennocTu n3mepenns ko3¢ punueHToB camoaug by3un H BpeMeH peakcanui B CJI0KHbIX
crcreMax

CriekTpbl BpeMeH peJiakcanuu ¥ (popma pesiakCalMoHHbIX 3aTyXaHuil. OCOOEHHOCTH U3MEPEHNsI BpeMEH peJlakCcalluy B
MHOTO(a3HbIX cUcTeMax. JIByMepHbIe METOINKH U3MepeHUsl. SlnepHas penakcaiys B cucteMax ¢ (pa30BbIMH IPEBPAIICHHSIM.
Wzmepenue crenenu kpucrayuimaHocTy. [IpocTeiinye 1ByMepHble SKCIIEPUMEHTHI Ha OCHOBE TOCTIE0BATEIbHOCTH
Tonbamana-1llena. Ckopoctu oOMeHa. PactipesienieHue BpeMeH KU3HH.

CDopMa ,HI/ICl)q)y'?yI/IOHHOFO 3aTyXaHUA U €€ 3aBUCUMOCTb OT BPEMEHHBIX MHTEPBAJIOB IMOCJIEJOBATEIbHOCTU B ClIyYasx,
OCJIOKHCHHBIX He3KCHOHeHHHaJ’[bHOﬁ HHGPHOI;’I MarHATHOM penaxcauneﬁ; MOJICKYJIAAPHBIM, TPOTOHHBIM WJIXM CIIMHOBBIM
oOMeHaMU. MO)II/Iq)I/ILII/IPOBaHHaH oCaIea0BaTECJIbHOCTU CTUMYJIMPOBAHHOI'O 2XO. OcobeHHOCTH TpaHCHHHHOHHOﬁ IIOABUKHOCTHU
MOJIEKYJ B CUCTEMAX C OI'paHUYCHUSAMU. OcHoBHas I/IHq)OpMaL[I/IH, nojydaemMasd ¢ NOMOMIBIO 'PaAUCHTHBIX METOJOB B
HCCIeNOBAaHUAX HEOAHOPOAHBIX, MOPUCTBIX CUCTEM U MeM6paHHI>IX MaTepuajoB.

Wzmepenne BpeMeH CIIMH-CIIMHOBOH M CIIMH-PEIIETOYHOM peslaKCcaliy IPOTOHOB TUCTUJIMPOBAHHOM BOZIBI B TOPUCTOM CTEKJIE
VYCOR.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM PadoThl 00yJalOmMXCs M0
JUCHUIINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

METOJIMYECKUE VKA3AHMA K JIABOPATOPHBIM PABOTAM I10 KYPCY AJIEPHBII MATHUTHBIV PE3OHAHC
- http://kpfu.ru/docs/F1599973435/Laboratornye.po.YaMR._.Savinkov_Gizatullin.pdf

dusuka B onbitax. Yacth 2. DJIEKTPUUESCTBO U MATHETU3M -
https://www.coursera.org/learn/fizika-v-opitah-elektrichestvo-i-magnetizm ?recoOrder=17&utm_medium=email&utm_source=recommenc

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

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWUI, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCIUILIMHE (MOJYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MeXaHu3M (POPMHUPOBAHUS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIHMCaHUE MOPsIIKA IPUMEHEHUS U TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OIEHOYHOTO CPE/ICTRA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIACMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

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

7. IlepedeHnb JUATEPATYPbl, HEOOXO0JUMOM JIJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOoM mTepatypsl. Jlntepartypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTI0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OO0ydJaronuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMK TI0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [ApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHbIH yHUBepcuTeT" . [Ipy CoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sxk3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIIspa JOTOIHUTEIFHOMN JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jiuil, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHIUILINHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY N3MEHEeHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6udmmorexun KOV,

3AE
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Fundamentals of NMR -
http://qudev.ethz.ch/content/courses/phys4/studentspresentations/nmr/James_Fundamentals_of NMR.pdf

Relaxation in NMR Spectroscopy - http://www.chem.wisc.edu/areas/reich/nmr/08-tech-01-relax.htm

Basic NMR Concepts - http://www2.chemistry.msu.edu/facilities/nmr/handouts/DH%20NMR %20Basics.pdf

Basic Principles of NMR - http://www.springer.com/cda/content/document/cda_downloaddocument/9780387243672-c1.pdf
Solution Dynamics and Self-Organization - http://www.uni-leipzig.de/diffusion/powerpoint_presentations/pdf/price.pdf

9. MeToandecKne yKa3aHHSA VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKIH

Jlek1us - 3TO JIOTMYECKH CTPOWHOE, CUCTEMHOE, ITyOOKOE U SICHOE M3JIOKEHNE y4eOHOro MaTepuara.
HasnaveHne coBpeMeHHOI JIEKIIMK B y4eOHOM IIpOIIecce HE B TOM, YTOOBI ITPEIOCTABUTh BCIO MH(OPMAIIUIO 10
TeMe, a YTOObI IOMOYb OCBOUTH (hyH/IaMEHTaIbHBIE IIPOOJIEMBI Kypca, OBJIaeTh METOIAMU HAYYHOTO TIO3HAHMS,
TIPE/IIOKUTH HOBEHIIINE IOCTHKEHUST HAyYHOH MbIciu. B yue6HOM mnporiecce JIeKIus BBITOTHSIET
METO/0JIOTHYECKYI0, OPraHU3aLMOHHYI0 U UH(POPMALMOHHYI0 (byHKLMU. B psae ciydaes nekuus ABisercs
OCHOBHBIM MCTOYHHKOM MH(OPMAIIMH, HAIPUMED, IPYA OTCYTCTBUHM yUYEOHUKOB, YUEOHBIX IIOCOOUH M0 HOBBIM
Kypcam. Jlekus pacKpbiBaeT MOHSATHIAHBIN amapaT KOHKPETHOW 00J1acTH 3HaHWs, ee MPOOJIEMBI, JaeT 1eIbHOe
TIpe/ICTaBJIEHUE O TIpeJMeTe, TOKa3hIBAET B3aMMOCBS3b C IPYTUMHU JUCHMIUIMHAMU. Bee npyrue (popmbl yaeOHbIX
3aHSITHH - CEMUHAPBI, JAOOPATOPHBIE 3aHATHSI, KypPCOBOE U IUIIJIOMHOE ITPOEKTHPOBaHUE, yueOHast PaKTHKa,
KOHCYJIbTAlIUH, 3a4€Thl M 9K3aMEHBI - CBSI3aHBI C JIEKLIUEH, ONUpaloTcs Ha (pyH/IaMEHTAJIbHBIE [TOJIOKEHUS U
BBIBO/IBL.

IMPaKTUYIECKUE
3aHATHA

TepMuH MpaKTUYECKOE 3aHATHE UCTIONIB3YETCS B IIEJaroruKe Kak poioBOe MOHSTHE, BKII0YAIOIIee TAKUE BUIb,
Kak JJa0opaTopHyIo paboTy, yIIpa)KHEeHHe, CEMUHAP B €r0 Pa3HOBUIHOCTSX. AYAUTOPHbIE PAKTHYECKHE 3aHATUS
UrPaloT UCKJIOYUTEIIBHO BaXKHYIO POJIb B BBIPAOOTKE y CTYJEHTOB HABBIKOB IIPUMEHEHHsI IOy YeHHBIX 3HAHUH 17151
PpelIeHNs NPaKTHYEeCKHX 3aa4 B IPOLIECCe COBMECTHOM JEsATEIbHOCTH C MPETIOAaBaTEIsIMH.

[pakTryeckue 3aHATUS CITyKAT CBOEOOPa3HON (POPMOI OCYIIIECTBICHHUSI CBSI3M TEOPUU C MPAKTHUKON. CTpyKTypa
MIPAKTUYECKUX 3aHATHI B OCHOBHOM OJJMHAKOBA - BCTYIUICHHE IIPENOAaBaTeIsl, BOIPOCH CTYIECHTOB I10
Martepualy, KOTOpbIii TpeOyeT ZOMONTHUTENbHBIX Pa3bsCHEHU, COOCTBEHHO IIPAKTHYECKast 4acTb,
3aKJII0YUTENIBHOE CJIOBO IpernoaaBatess. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIOYAIOIel pedpepaTsl, JOKJIabl, JUCKYCCHU, TPEHUPOBOYHBIE YIIPAKHEHU, PellieHHe 3a/1ay,
HaOMOOEeHHsI, SKCIIEPUMEHTHI U T. . OIBIT IOKA3bIBAET, YTO HEJIb3s1 Ha MPAKTUYECKUX 3aHATUAX OIPAHHMYMUBATHCS
BBIPAOOTKOM TOJIBKO NMPAKTUYECKMX HABBIKOB, TEXHUKOM PEIIEeHHs 3a/1a4, TIOCTPOeHHs IpaprKOB U T. II.
CTyJeHTbl I0JKHBI BeerJa BUAETh BEIyIIyI0 HICI0 Kypca U CBs3b €€ C IPAKTHKOM. Llesb 3aHATHiA 10KHA ObITh
MOHSTHA HE TOJIBKO NPEeTofiaBaTeio, HO U CTyAeHTaM. DTo NpuaaeT y4eOHOi paboTe KU3HEHHbBIH XapakTep,
YTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(eCCHOHAIBHOM AeATEIBHOCTH, CBA3BIBACT UX C ITPAKTUKOH
JKU3HU.

J1ab0paToOpHbIE
padoThI

WHTerpupoBaTh TEOPETUKO-METOAOJOTNUECKUE 3HAHUST ¥ IPAKTUYECKIE YMEHHsI M HABBIKU CTYJCHTOB B €ITHOM
TIpoLiecce AesATeTbHOCTH y4eOHO-MCCIIeA0BATEIbCKOT0 XapaKkTepa MO3BOJISIOT JaO0paTOpHbIE 3aHSTHS.
[NoBbIIeHNe X POJTH CBSI3AHO C OBICTPHIM Pa3BUTHEM KCIEPUMEHTA B €r0 COBPEMEHHOM (hopMe, BCIIe/ICTBHE
Yero MpakTHYEeCKU BCE BHITYCKHUKH By3a JOJDKHBI OBITH ITOJATOTOBJIEHBI K UCCleloBaTeslbckoi padore. Camo
3Ha4YeHue cJioBa "nmadoparopus’” (OT JaTHHCKOTO labor - Tpya, paboTta, TPyTHOCTh) YKa3bIBaeT Ha CIIOKHUBIIUECS B
JlaJIeKre BpeMeHa IOHSITHsI, CBS3aHHBIE C TIPUMEHEHHUEM YMCTBEHHBIX M TPYIOBBIX (PM3MUYECKUX YCHIIMI ISt
pa3pelieHysi BO3HUKIIMX HAYYHbIX U )KU3HEHHbIX 3371a4. CJIOBO MPAKTUKYM BBIPAXKAET TY K€ MbIC/Ib: TPEYecKoe
practices o3HauaeT "JesITeNIbHBIA", CJIe0BaTeIbHO, UMEIOTCS B BU/Y TaKHE BU/IBI YUEOHBIX, 3aHSTHIH, KOTOpbIE
TpeOyIOT OT YUallMXcsl YCUIIEHHOH JesTesbHOCTH. JlabopaTopHble paboThl UMEIOT OCOOEHHO SIPKO BBIPaKEHHYIO
crieniYKy B 3aBUCUMOCTH OT KOHKPETHOW YUeOHOM CriennaabHOCTH.

Ha nabopatopHbIX 3aHATHIX OJHOH 13 3(P(PeKTUBHBIX (hOPM padOTHI SBJISIETCS COBMECTHAs rpynnoBast padora.
KonkperHas ee opueHTanus TpedyeT oT IpernojaBaresel 60bmoi paboTsl. BakHO Tak cTaBUTH IPaKTHUECKHE
3aHSITHsI, YTOOBI OHU BEJM CTYJEHTOB K JaJbHEHIIeN yriryOJIeHHONW caMOCTOSITEbHOIM paboTe, ak THBU3UPOBAIIM X
MBICIIUTEJIBHYIO AEATEbHOCTD, BOOPYKaJIM METO/IaMH MPAaKTHUECKOH pabOTHL.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas y'{e6Ha${ pa60Ta MpeacTaBjicHa TAKUMHA CI)OpMaMI/I yqeGHoro nmpormnecca, Kak Jiekius, CEMUHap,
MNPaKTUYECCKUE U ﬂa60paToprle 3aHATUSA, IKCKYPCUH, TIOATOTOBKA K HUM. CTyHeHT HOJIKEH YMEThb BECTU 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).

Pasznuualor cieaymomue xapakTephl 3HaHU:

- JIOKQJIbHBIH (He 0ObeTUHSAIOTCSI C JPYTUMH, OBICTPO 3a0bIBAIOTCS, BO3pACTAET y/EIbHbIN BEC 3HAHW,
yJIy4dlaeTcs UX KayecTBo);

- IEJIOCTHHIN (3HAaHUS IITyOOKHe, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMmenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMaTH3UPOBAHbI; CTY/IEHTHl MHOTO YMTAIOT, 0OPAINAloTCs K JOIOJHUTEIbHOM JIMTepaType SMU30UIHO;
- CUCTEMATU3UPOBAHBI: YTEHNE BAyMUYMBOE; OTMEUYAETCS INIABHOE; [EJIAl0TCSA BBIUCKY;

- palMoOHaJIIbHOE MPUMEHEHHE PAa3JIMUHbIX NICTOUHMKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.

9K3aMeH OJIMH U3 CaMbIX OTBETCTBEHHBIX BUJIOB CAMOCTOSITEILHON PaboOTHl, U B TO e BpeMsI BOSMOXHOCTb COKOHOMHTh
60JIbIIOE KOJMYECTBO BPEMEHH B TIEPUO]] CECCUM, €CITM 3Ty MOATOTOBKY HaUMHATh 3a0naroBpeMeHHo. OnHO U3
TJIaBHBIX ITPABHUII - TIPEACTABIIATH cebe OOLIYIO JIOTUKY peaMeTa, YTO JOCTUraeTcsi MpopabOTKOM IIaHOB JISKIUI,
COCTaBJIEHHEM OIOPHBIX KOHCIIEKTOB, cXeM, Ta0auL. PakTHIeCKH OCHOBHOM B ITOATOTOBKH K 9K3aMEHY -
"cBepThiBaHKe" GOJIBIIOro 00beMa HH(MOPMAIIMY B KOMIIAKTHBIN B, a TAK)Xe TPEHUPOBKA B ee "pa3BepThiBaHUM"
(IpUMepHl K TEOpHH, BhIBE/ICHHE OJHUX 3aKOHOMEPHOCTEH U3 Opyrux u T.1.). BiageHne STHMHU TEXHOIOTHSMU
obecrieunBaer, moxanyii, Oojee MojoBuHH ycriexa. Tem Goliee 4To MpenojaBareib 0ObIYHO 3aMeYaeT B TeueHne
ceMecTpa LieJIeHalpaBJIeHHYIO TIOATOTOBKY TAKOTO CTYJEHTA U MOXKET MOOIIPUTH €0 TEM MJIM MHBIM CIIOCOOOM.
Hago Take npaBUIIBHO pacrpeiesIuTh CUIIbI, HE TOJIBKO TOTOBSICh K CAMOMY 9K3aMeHY, HO ¥ I03a00THBLIMCH O
JOIyCKe K HeMy (4acTo 9TO XOpoLlee NOCelIeHNe 3aHATHH, BHIIIOJIHEHNE B HA3HAYSHHBIA CPOK MPAKTHYECKHX
3a/IaHUIA, AKTUBHOCTb Ha ceMuHapax). HakoHel, HEOOX0OMMO BBISICHUTD YCIOBHS IPOBEJEHHUH, CAMOTO
9K3aMEHAIIMOHHOTO MCIIBITAHK S, UCTIOIB30BAB IS STOH IIE/U PeXkIe BCEro KOHCYIBTAIMIO (XOTs IpenoaBaTelib
OOBIYHO KacaeTcsi 3TOM TeMbI 3apaHee): KOJIMYECTBO U XapaKTep BOMPOcoB, (hopma rpoBeieHust (YCTHO W
MIMCbMEHHO), BO3MOXHOCTb UCIIOJIb30BATh ITPY MOATOTOBKE Pa3IMUHbIe MATEPHAIbl M TOCOOUs (TaOUIIBI, CXEMBI,
TeTpagy Uil MPAKTUYECKUX 3aHATHH U T.1.).

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

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

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

SAEKTPOHHB H
Bl YHHBEPCHTET
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomnbioTep 1 puHTEp AN paclevyaTky pa3gaTOuHbIX MAaTepHAIOB.

MynbTuMeniiHas ayAuTOpUS.

Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIU, 06)161"1310]].[146
BOCHIpUATUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEpPCUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YUaIOIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUC MMPOIrpaMMHBIX CPEICTB, 06€CHC‘II/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMGHI/IIjI, (l)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX Ha60paTOpPIﬁ 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [Uis Tiepeaadyn MH(GOpMali1, OPraHU3aliy Pa3iniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4aloLIerocs ¢ nNpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 POBEACHMUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTELHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeRyTOUHOH aTTECTAIIUH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MHMHYT;

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

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.
[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 12.03.04

"BruoTeXHUYECKHEe CUCTEMBI U TEXHOJIOTUH'" U MPO(IITI0 IOArOTOBKY "MeauiuHcKkast ToMorpadus: (pu3ndecKue MPUHIMITH 1
npudopocTpoeHue".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.30 Ocnosbt s:10epHo2o MazHumnozo pe3oHanca

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

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/II[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. OCHOBHI SIIEPHOTO MATHUTHOTO pe3oHaHca : yueOHoe nocodue / M.I1. EBcturnees, A.O. JlantymieHko, B.B. KocTiokoB [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:: 03.10.2023). - Pexxum goctyna: no noanmcke.

2. emunos, E. C. MarautHble pe30HaHCH B TBEP/IBIX Teax : yuebHoe nocodue / E. C. lemunos, A. A. Exesckuii, B. B.
Kapsanos. - Huxunit Horopon : HHI'Y um. H. U. Jlo6auesckoro, 2019. - 158 c. - Tekcr : anekTponHsii // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/144710 (nata o6pamenus: 17.07.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Ceprees, H. A. OcCHOBBI KBaHTOBO! TEOPHH AJEPHOTO MarHUTHOro pe3oHaHca : MoHorpagus / H. A. Ceprees, 1. C.
Ps0ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nata obpamenus: 17.07.2023). - Pexxum gocryna: no noimucke.

onoJHATE ILHAS JUTEpPATYypa:

1. Tlonynsx, C. H. BBeneHue B siiepHbIA MATHUTHBIM PE30HAHC M MATHUTHYIO penakcaiiuio : yuednoe nocodue / C.H. Tonyssix. -
Mockga : UHOPA-M, 2021. - 163 c. - (Beiciiee o6pa3oBanue: bakanaspuar). - DOI
10.12737/textbook_5c9263a272ad45.98037474. - ISBN 978-5-16-016715-2. - Tekcr : anekrponssiii. - URL:
https://znanium.com/catalog/product/1221059 (nara obpamenus: 03.10.2023). - Pexxum gocTyna: mo noanmcke.

2. JIeGyxoB, B. 1. ®usnko-xuMHIYecKrue MeTO/IbI HcciefioBanus : yueOnuk / B. U. JleGyxoB, A. 1. Okapa, JI. I1.
[MaBmoyenkoBa. - Cankr-IlerepOypr : Jlanb, 2021. - 480 c. - ISBN 978-5-8114-1320-1. - Tekcr : anekTpoHHsIi // JlaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/168467 (nata o6pamenus: 03.10.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENEH.

3. Unscos, JI. B. ®usnyeckne OCHOBBI M TEXHUYECKHE CPEACTBA MEANIMHCKON BU3YaIN3alnH : yueOHOe IocoOne 1ist By30B /
JI. B. Unscos. - 3-e u3n., crep. - Cankr-IlerepOypr : Jlanp, 2021. - 324 c. - ISBN 978-5-8114-8112-5. - Tekcr : 31eKTpOHHbIH //
Jlans : anekTpoHHO-OMOMOTeuHas cuctema. - URL: https://e.lanbook.com/book/171857 (nata obpamenus: 17.07.2021). -
Pexum moctyna: ajist aBTOpu3. MOIb30BaTeNEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.30 Ocnosbt s:10epHo2o MazHumnozo pe3oHanca

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

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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

3AE
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