ITporpamma mucimruiunsl "Pentrenorexnuka”; 28.03.01 "HanoTrexHonoruu 1 MUKpOCUCTEMHAs TEXHUKA" .

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WNucturyt dpusuku

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

PeHTrenorexHmka

Hanpasnenue nogrorosku: 28.03.01 - HaHOTEXHOJIOIUY M MUKPOCHCTEMHAS TEXHUKA

HpO(bI/IJIb IIOArOTOBKM: CuHTEe3 U IMarHOCTUKA HAHOMATEePUAJIOB, KOMIIOHEHTHl MUKDPO- ¥ HAHOZJIEKTPOHHOW TEXHUKHU

KBammdukanus BbITyCKHUKA: OaKaiaBp

dopma 0OydeHusI:_0YHOoe

SI3bIk OOYUEHMSI:_PYCCKUiA

T'on Havana oOy4eHus o oO6pa3oBarenbHO nporpamme: 2021

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma mucimruiunsl "Pentrenorexnuka”; 28.03.01 "HanoTrexHonoruu 1 MUKpOCUCTEMHAs TEXHUKA" .

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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IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadgenpoi, a.H. (norient) Boponuna E.B. (Kadenpa ¢puzuku
TBepaoro tena, Otaenenue ¢usukn), Elena.Voronina@kpfu.ru ; unxenep 2 kareropuu Kyramosa E.M. (Kagenpa dpusuku
TBepaoro tena, Otaenenue ¢pusuku), EkaMKutashova@kpfu.ru

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

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

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-5 CriocoOeH TpMHUMATh 0OOCHOBAHHBIE TEXHUUECKHE pellieHHs] B PO(ECCHOHANBHON

NesTeNbHOCTH, BHIOUpaTh 3(hEeKTUBHbIE U Oe30MacHble TEXHUUYECKUE CPEACTBA M TEXHOJIOTHU

TIK-2 ["OTOBHOCTH MPOBOJAUTH IKCIEPUMEHTAJIbHBIEC UCCIICIOBAHUSA 110 CUHTE3Y U aHAJIU3Y
MAaTEPUAJIOB 1 KOMIIOHEHTOB HAHO- 1 MHKpOCI/ICTEMHOﬁ TEXHUKHU

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- YCTPOWCTBO PEHTIEHOBCKUX TPYOOK pa3IMYHBIX THIIOB;

- OCHOBHBIE THITBI ATNAPATOB, HCIIOJIBb3YIOIIUXCS B IyUeBOM AUATHOCTUKE W X MTPUHITUITUATILHBIE CXEMBI;

- 6a30Bble MaTEMaTUUECKHe METOIbl, IPMMEHsieMble B (POpPMUPOBAHUM U300paXKEHUH B PA3IMUHBIX THIIAX allllapaToB, a
TaK:ke (pakTopl, BAUSIOLIAE HA UX KauecTBO;

- OCHOBHBIC TpC6OBaHI/IH K TEXHUKE OE30I1aCHOCTU npu pa60Tax C HEMOHHBIMU UCTOYHUKAMU MOHU3UPYIOHINX I/ISJ'[y‘lCHI/IfI;

- BOBMOXHOCTHU U OCHOBHbIE ITOAXO/IbI K BBHITOJHEHHIO JIyYeBbIX MCCIIEJOBAHUM, a0COMIOTHBIE TPTUBOIIOKA3aHUS K UX
IPOBEJCHHUIO

HoykeH ymeTh:
- UCTIOJIL30BaTh TEXHUIECKUE CPEJICTBA [T U3MEPEHHUSI Pa3IMIHBIX (PU3NIECKUX BEJININH;

- TPaMOTHO MCIOJIb30BaTh [TPAaBOBbIE OCHOBBI 1 HOPMATHBHBIE JIOKYMEHTHI, PerJIAMEHTUPYIOIHE 00CTyKUBAHUE 1
METPOJIOTUYECKOe 00ecTieueHe peHTIeHOBCKOM TEXHUKH;

- OCYIIECTBIISATH COOP M aHAJIN3 UCXOJHBIX JAHHBIX IS PACUETa U MPOSKTHPOBAHMUS IETANICH U Y3JI0B CUCTEM, TEXHUKH,
- BBIIIOJIHATh PACYET U MTPOSKTUPOBAHUE 3a3EMJICHUS alllAPATOB B PEHTIEHOBCKMX KaOMHETax.

JlomxeH B1afeTh:

- CLIOCOOHOCTHIO pa3padaThIBaTh MPOEKTHYIO U TEXHMUYECKYIO IOKYMEHTAIIUI0 PEHTT€HOBCKUX KaOWHETOB;

- METOJJMKOM pacuera J03bl 00JIyYeHHUs TIPH POBEJICHUM PEHTIEHOJIOTMYECKUX HCCIIeJOBAHMIA;

- 3HAHUSIMU 110 3ATIOJTHEHUIO TEXHUYECKON JOKYMEHTAIIMU Ha PEHTIeHOBCKUE anmapaTl;

- 3HAHUSIMH TIO TPEAOTBPAILCHHUIO JEUCTBHS BPEHBIX (PaKTOPOB HA MEPCOHAN M MAIMEHTOB MPH BO3HUKHOBEHUM aBAPUIHBIX
CHUTYaIHi.

2. Mecro guctumimasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOmyib) BKodeHa B pasaen "B1.B.JIB.03.02 Jucturumas (MOmyim)" OCHOBHOM MpodecCHOHATEHON
obpazoBartensHOI porpammbl 28.03.01 "HaHoTexHOMOTMN 1 MUK pocrcTeMHast TexHuka (CHHTE3 M JUarHOCTHKA
HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- U HAHO3JIEKTPOHHOW TEXHUKU)" ¥ OTHOCUTCS K AUCLUILIMHAM 110 BeiOGopy yactu OITOIT
BO, dpopmupyemoii yuacTHIKaMU 00pa30BaTeIbHBIX OTHOLICHHUIH.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O0peM aquCHUNINHBI (MO/IYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareiemM (0 BHAaAM YueOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO0111ast TPYI0EMKOCTh AUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 90 yaca(oB), B TOM umclie Jekiun - 18 yaca(oB), mpakTUyecKue 3aHsTust - 72 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoThl - O yaca(oB).

CamocrositesibHast pabota - 54 yaca(oB).

SAEKTPOHHBH
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KouTposns (3auér / ax3amen) - 0 yaca(oB).
dopma poMeKyTOYHOrO KOHTPOJISI JUCIUILIMHBL: 3a4eT C OLEHKOM B 7 ceMecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. PeHTreHOBCKUE J1yuu, UCTOPUS OTKPBITUS U
1. |pusuueckue cBOMCTBA, X MPUMEHEHHUE B 7 2 0 8 0 0 0 6
MeILIHE 1 TEXHUKE

Tema 2. PeHTreHOBCKHE TPYOKH, UX
2. |knaccuduKanysi, yCTpOUCTBO ¥ PUHIMIT PaOOTHI. 7 2 0 8 0 0 0 6

Tema 3. PeHTreHOBCKUE anmnaparsl,
3 KJIacCU(UKAIS, TPUHIAITHAIBHAS CXeMa,
" |ocHOBHBIE NIEKTPUIECKUE CXEMBI U Y3JIHL.

Tema 4. TexHuka 6e30MacHOCTH U padoTe B
4. |penTreHoBckux kabuHeTax. OCHOBHBIC TpeOoBaHust | 7 2 0 8 0 0 0 6
K 3a3eMJICHHIO.

5 Tema 5. TpeboBaHUS K pa3MeIIEHHIO U YCTPOMCTBY

7 2 0 8 0 0 0 6
PEHTTEHOBCKIX KaOWHETOB.
Tema 6. Mepbl pagraliioHHONH OE30MacHOCTH.
6. |CpencTBa 3aUThl epCOHAJIA U MAITUEHTOB. 7 2 0 8 0 0 0 6
Tema 7. MeTtoguka KOMIbIOTEPHON TOMOTrpadu.
7. |Knaccuduxanus annaparoB KT, ocHOBHBIE Lienu U 7 2 0 8 0 0 0 6

Y3JIBL.

Tema 8. MeToarka MarHUTHO-PE30HAHCHOMN
ToMorpacduu. Y CTpOICTBO anmapaToB

8. . 7 2 0 8 0 0 0 6

MarHMTHO-PE30HAHCHOW ToMOTrpaduu.

Tema 9. Anmapatsl Aj1s1 yJIbTpa3ByKOBOU

9. |marHoctuky. [IpuHIMNI NOTyYeHUs N300pakeHNsT 7 2 0 8 0 0 0 6
npu Y3U.
l1Toro 18 0 72 0 0 0 54

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. PeHTreHOBCKHE JIyYH, HCTOPHS OTKPHITHS H (pU3NYeCKHe CBOMCTBA, HX NPIMEHEeHHe B MeUIIHE U
TeXHHKe

dusnyeckre CBOMCTBA PEHTTEHOBCKUX JTy4eil. [IpoHuKalomas ciocoOHOCTh PEHTTEHOBCKUX JIyyel U UX JeficTBUe Ha TKaH!
yesioBeka. [IpuMeHeHne peHTIeHOBCKUX JTy4eil B MeJULMHe: peHTreHorpausi, peHTTEHOCKOIIHS, peHTIeHOTepanys,
KommbloTepHas Tomorpadusi. [[puMeHeHe peHTTeHOBCKUX JIyYeil B TEXHUKE: CIIEKTPAJIbHBIN aHAIN3, Ne(heKTOCKONK,
PEHTTeHOCTPYKTYpHBIH aHan3. [IoHATHE O JTy4eBOil AMarHOCTHKE.

Tema 2. PeHTreHoBckue TpyoKH, X KiaccuguKanus, yCTpoiicTBO U MPUHIIMI PadoOTHI.

VY CTpONCTBO PEHTIEHOBCKOW TPYOKH C HETMOJBMKHBIM aHOJJOM. Y CTPOIMCTBO PEHTI€HOBCKOM TPYOKH C BPAILAIOIMMCS aHOIOM.
Y CTpONCTBO 3aIUTHOTO KOXYyXa. TepMoaiekTpoHHast SMUcCHsi. VICTUHHBIA 1 JIOXKHBIA (POKYC PEHTTeHOBCKOU TpyOKU. BrusHue
BEJIMUMHBI CUJIBI TOKA, QHOJHOTO

HATIPSDKEHUS] ¥ BpeMeHH OOJTyYeHU s Ha JKECTKOCTh U3JTYIeHUsI. DKCIIO3UIIUS. JIEKTPOU30JISAIIMOHHOE MACIO U TPeOOBaHUS K
Hemy. CraOble MecTa peHTTeHOBCKOW TpyOKH. MOHOOIOKH, UX PEUMYIIECTBA U HEJIOCTATKH.

Tema 3. PeHTreHOBCKHE annaparsl, Kjaaccugukanms, IpUHIMIHAJIbHAS CXeMa, 0CHOBHbIE JJIEKTPUYECKHE CXeMbI
U y3JIblL.

Crpannua 4 u3 10.




ITporpamma mucimruiunsl "Pentrenorexnuka”; 28.03.01 "HanoTrexHonoruu 1 MUKpOCUCTEMHAs TEXHUKA" .

dokyc kaToga peHTreHOBCKOi TpyOKku. Bimsinue pokyca Ha kauecTBO n300paxenusi. CTpoeHHe aHO/Ia PEHTTEHOBCKOHN TPYOKH
C HETIOJBMKHBIM aHo1oM. CTpoeHHe aHOja PEHTTEHOBCKOW TPYOKH ¢ BpalalolMMCsl aHOAOM. KoMITo3uTHBIE MaTepraJibl
aHoga. Pokycnas gopoxka. CkopocTs BpaeHus aHoga. CriocoOsl orBeieHus Teruia. [lonsarue o teruioeMkoctu. CrocoOst
OXJIaXIEHWsI PEHTT€HOBCKOI TPYOKH: JIy4eBOM, MacCJIsTHBIN, BOASHOW. Y CJIOBHBIE 0003HaueHus1 TpyOoK. Cpoku

9KCIUTyaTallii PEHTTeHOBCKOM TPyOKH.

Tema 4. Texuuka 6e30nacHOCTH PU Pa6oTe B PEHTTeHOBCKUX KabuHeTax. OCHOBHBIE TPEeOOBAHMS K
3a3eMJIEHHIO.

Knaccndukanus, npuHIMNUaIbHas CXeMa, OCHOBHBIE JIEKTPHUYECKUE LN U y3JIbl PEHTT€HOBCKHX arapaToB.
CranpoHapHble, epeJBIKHBIE 1 MTaJlaTHble PEHTIeHOBCKUE anmapatsl. [lepeBo3MBble peHTIT€HOBCKHUE alnapaTsl 1 KOMIUIEKCHI.
Llens Hakana KaToia peHTTeHOBCKOM TpyOKH. Llens BHICOKOTo HanpsikeHus. BcomoraTenbHble 1 KOHTPOJIbHBIE

LENY PEHTTeHOBCKUX ammaparoB. Y cTpoicTBo TpaHcdopmaropa. Koadduiment Tpancgopmanuu.

E)KC,I[HCBHBIﬁ KOHTPOJIb 34 TEXHUYECKOU HCHPABHOCTBIO CTAIMOHAPHBIX U IEPEABUKHBIX PEHTTCHOBCKHUX allllapaToB.
y‘{éTHO-TeXHI/I‘ICCKOﬁ JAOKYMCHTAlUS Ha pEHTTEHOBCKHUEC allllapaThl.

Tema 5. Tpe6oBanusi K pa3MeIeHNIO U YCTPONCTBY PEHTTeHOBCKNX KAOMHETOB.

CaHuTapHble paBIIa 1 HOPMBL. MexaHnueckasi, oKapHasi, paJualioHHas1, JIeKTpudecKas 6esonacHocTs. [locnencreus
BO3JEHCTBUS HOHU3UPYIOLIEro M3yYeHHs Ha OpraHu3M desioBeka. Cpe/icTBa MHIMBUIYATbHON U KOJUIEKTUBHOH 3aILIUTHI OT
WOHU3UPYIOLIEro H3TydeHus1. [Jo3uMeTprieckuii KoHTposb. OCHOBHBIE TpeOOBaHU K 3a3eMIICHHUIO. 3a3eMIISoIIee yCTPONCTBO,
OCHOBHBIE TPeOOBaHMsI K MaTepHaliaM [JIsl €ro U3rOTOBJIeHHsI. KOHTpOIIb 32 HCITPaBHOCTBIO 3a3eMJICHHSI. Bubl HHCTpyKTaXa
npy paboTe ¢ HICTOYHUKAMK MOHU3UPYIOIIETo M3Iy4eHHsI M CPOKH MX NpoBeaeHus. KapTouky MHIMBUYaTbHBIX 103
O0JTyYeHH .

OTtHeceHue pabOTHUKOB PEHTTEHOBCKUX KaOWHETOB K rpymnmamM A u B.
Tema 6. Mepsl paananuonHoii 6e3onacuoctu. CpeacTBa 3aluTh] IEPCOHANA H MAIMEHTOB.

ITomeriieHrs1 pEHTTEHOBCKUX KaOMHETOB U TPeOOBaHMsI K HUM: IIPOLIeAyPHasl, yJIbTOBas1, pOTOIad0paTOpHsi, KOMHATA apX1Ba,
opauHatopckas. [IpoekTHas JOKyMeHTaIMsI Ha PeHTTeHOBCKHMI KaOuHeT. Pacuér paaualimoHHON 3amuTsl. Pacuer
MPUTOYHO-BBITSKHON BEeHTH/IALMU. TpeOoBaHUs K pa3MElIeHUI0 paboYnX MEeCT PEHTTEHOBCKOTrO amnmapara. TexHuIecKui
MacropT PeHTTeHOBCKOro KadbuHeTta. [lepeyeHs OKYMEHTOB, MPEACTABIIAEMbIX PU BBEACHUH B KCILIyaTallUI0 PEHTTEHOBCKOTO
KabuHeTa.

Tema 7. MeToauka komnbrTepHoOil ToMorpacdgpun. Knaccudukanus annaparos KT, ocHoBHBIE nienu u y3Jbl.

UyBCTBUTEILHOCTh TKAHEH K MOHU3UPYIOIIEMY M3JTydeHHI0. EQrHuIb u3MepeHust 103 001ydeHusl. KCIO3UIMOHHAs 103a.
ToryoménHas no3a. DKBUBaJeHTHAs1 (Orosiornyeckasi) go3a. DddexkturHast no3a. EquHuibl usmepenus 103. PaguaimoHHo-
TUTHEHUYECKUI TTacropT. MeTobl ¥ IPHOOPSI [1s U3MEPEHHsI MOHU3UPYIONIMX M3iydeHui. [IpenesbHo- 1omyCTUMBIe JO3bI
00JTyueHus iepcoHaia ¥ naneHToB. CriocoObl 3alUThI IEPCOHAIA U HACENIEHUS] OT UCTOYHUKOB MOHU3UPYIOIIMX U3ITyYEeHHH.
CpencTBa KOJUIEKTUBHON 3anuThl. TpeGoBaHMsI K CpeICTBAM MHAMBUIYaIbHOM 3aIUTH. ABapUIHBIE CUTYALINH.

Tema 8. MeToauka MarHUTHO-Pe30HAHCHOM ToMorpacdun. Y cTpoiicTBO annapaTroB MarHUTHO-Pe30HAHCHOM
TomMorpaduu.

Kunaccudukarmms annaparo KT, ocHOBHBIE Lienu M y3:1bl. [I0KOJIEHNSA KOMITBIOTEPHBIX

tomorpacos. [Tomrarosas kommneioTepHas ToMorpacusd. CripaibHas U MyJIbTUCIMPaIbHASA KOMIIBIOTEpHAs TOMOrpadus.
CxaHupyomas 1 peHTTeHOBCKasi cicTeMbl ToMorpagoB. PentrenoBckue natunku. Kosgduuuent ocnadnenus. [lkana
Xayncdwmnna. KontpactHoe yeunenne. MynbTucnvipaibHasi KOMITbIoTepHast aHruorpadusi. PopmupoBaHue n300pakeHus pu
KOMITbIOTepHOH ToMorpacuu. OKHa JU1si IpOCMOTpa M300paKeHUH.

Tema 9. AnnapaTtsl ISl yIbTPa3BYKOBO# quardo ctuku. IIpuHun noxyyenns nzoopakenus npu Y3U.
MarnuTHbIe CBOICTBa aTOMHBIX sifiep. CrimHOBOE unciio. Pu3ndeckre XapaKTepUCTHKH
CHMIHaJIa MarHUTHOTO pe3oHaHca. TpeboBaHus k nomerieHuo kabunera MPT. Cerka ®apanest.

YcrpoiicTBO anmnapaToB MArHUTHO-pEe30HaHCHOI ToMorpadun. Knaccugukanys MarHuToB, X MPEeUMYIIECTBA U HEJOCTATKU.
Caepxnpooasiye MarauThl. OXIax)aias CUCTEMA alNapaToB CO CBEPXIPOBOAAIMMEI MarHuTamu. Kinaccudukanusa
MarHMTHO-PE30HAHCHBIX TOMOTPa(OB 10 BEJIMUKMHE HAMPSKEHHOCTH MarHUTHOTO TT0JIs1. AGCOMIOTHBIE MTPOTHBOIIOKA3aHHS K
nipoeneHnio MPT. Texnuka 6e3omacHocT pu pabote B kabuHere MPT.

5. IlepeyeHb y4eOHO-METOAYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa60ThHI 00yJalOmIXCs MO
JUCHUIUINHE (MO/LYJII0)

CamocrosgTespHas padoTa 00y4alOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOJCTBE IperofiaBaTeis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTebHas paboTa MOAPA3AENAeTC Ha CAMOCTOATE/IbHYIO Pa0OTy Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 padoTy. CaMocTodTe bHAsA padoTa 00yUaIOIMXCs BKIIOYAET KaK MOJIHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCLUILIUHBL, TaK U IPOPabOTKY TeM (pa3fielioB), OCBAUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEbHOM paboThl 00YUYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHKs1, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HAHWI U OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETIbHON padOThl 00yYAIOIIMXCS perilaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil M SJEKTPOHHBIMI 00pPa30BATEILHBIMK PECYPCaMHU, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

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

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMbI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

BUKUIIEIVS -
https://ru.wikipedia.org/wiki/%D0% A0%D0%B5%D0%BD %D 1%82%D0%B3%D0%B5 %D0%BD %D0%BE %D 1 %82 %D0%B5%D1%

xypHan "Jedexrockonua” - http://defectoskopiya.ru/index
PentrenoctpykTypHbIii aHanus - https://teach-in.ru/lecture/03-22-Slovokhotov

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Crpanuua 6 u3 10.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlex1us - 3TO JIOTMYECKU CTPOIHOE, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0:KeHHe y4eOHOro MaTepuaa.
HasznaveHne coBpeMeHHOH JIEKIIMK B y4eOHOM IIPOIIecce B TOM, YTOOBI TIOMOYb OCBOUTH (DYHAAMEHTAJIbHbIE
poGJIeMBl Kypca, OBJIaJIETh METOJAMH HAYYHOTO ITO3HAHMUSL, PEAJIOKITh HOBEHIIINE JOCTHKEHUsT HayYHON
MBbIcTU. B yueOHOM nporiecce JIEKIMs BHITOJIHSET METO0JIOTMYECKYI0, OPraHM3alMOHHYI0 1 MH(OPMALIIOHHYIO
yHkumn. B psne ciyyaes sieK1ys sBIsIETCS] OCHOBHBIM UCTOYHMKOM MH(OpPMAaIUK, HallpUMep, IIPH OTCYTCTBUU
Yy4eOHUKOB, YUeOHBIX TIOCOOMH 110 HOBBIM KypcaM. JIeKIusl pacKpbIBaeT MOHSTHUHHBIN anmapaT KOHKPETHOM
00J1aCTH 3HaHUA, ee IPOOJIEMBI, JaeT 1ie/IbHOE MIPeJCTaBIeHNe O [IpeJMeTe, TIOKa3bIBAeT B3AUMOCBS3b C IPYTUMU
JucuuiiMHaMu. Bee npyrue opmbl yueOHBIX 3aHATHH - CEeMUHAPBI, JTJaOOpaTOpPHBIE 3aHSTHsI, KYPCOBOE U
JMIUIOMHOE TIPOEKTUPOBaHKE, yueOHas PAKTUKA, KOHCYJIbTALlH, 3a4EThl U 9K3aMEHBI - CBS3aHbI C JIEKLIUEH,
OIMpaloTcs Ha (pyHAAMEHTaJIbHBIE MOJIOKEHHS U BHIBOIBI.

IMPaKTUYIECKUE
3aHATHA

AyIuTOpHBIE IPAKTIYECKHE 3aHATHS UTPAIOT NCKIIOUUTEIBHO BXKHYIO POJIb B BBIPAOOTKE y CTYEHTOB HABBIKOB
TIPUMEHEHUS MTOTyYeHHbIX 3HAHUI TS peIIeHNs] MPAaKTUYECKHX 33/1a4 B ITPOLIECCE COBMECTHOM AEATEbHOCTH C
npernoaaBaTeIsiMu. [IpakTHUecKue 3aHATUS CITy)aT CBOeoOpa3sHOi (popMOii OCYIECTBICHHUS CBSA3H TEOPUH C
MpakTHKOi. CTPyKTypa NpaKTUYECKHUX 3aHATUI B OCHOBHOM OJIMHAKOBA - BCTYIIJIEHHE MPENo/iaBaTes, BOIIPOCH
CTY[IEHTOB TI0 MaTepuay, KOTOPHIA TpeOyeT AONOIHUTENBHBIX Pa3bsCHEHUI, COOCTBEHHO MPaKTUYECKasl 4acThb,
3aKJIIOYMTENIBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAOIIEH pedepaTsl, JOKI/IbI, AUCKYCCHHM, TPEHUPOBOYHBIE YITPAKHEHUS], PEILIeHHE 3a/1a4,
HaOMOOEHHsI, SKCIIEPUMEHTHI U T. . OIBIT IOKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPAHHMIMUBATHCS
BBIPAOOTKOM TOJIBKO NMPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIleHHs 3a/1a4, IOCTPOeHHs IpapMKOB U T. II.
CTyaeHTbl 10JKHBI Beerja BUAETh BeIyIIyI0 UIeI0 Kypca M CBs3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA OBITh
TIOHSTHA He TOJIBKO NPeTofiaBaTelio, HO U CTyeHTaM. DTo NpHuaaeT y4eOHOi padoTe KU3HEHHBIN XapakTep,
YTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEILHOCTH, CBA3BIBAET UX C ITPAKTUKOH
KU3HHU.

€aMoCTOSI-
TeJibHas padoTa

CamocrosiTenbHas yuyeOHast paboTa npejcTaBieHa TakumMu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIus1, CeMUHap,
MpaKTHYECKHUe 1 JJabopaTOpHBIEe 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aICH JIEKIMIA, COCTaBIISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYTUICHUH, TOAOUpATh JIUTEPATYpy H T.J.
Paznuyator crietyiommme ypoBHU CaMOCTOSITEIbHOW pabOTHI CTY/IeHTa: HU3KHH, CPeJHUH, BHICOKUH. [J1s1 Kakoi
CIIEMAIBHOCTY 1 TMCLMIUTMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OLIEHKH AaHHBIX YpOBHEW. Benymwimu myTsiMu
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB SIBJISIOTCS] PENPOAYKTUBHBIN, CAMOCTOSITENIBHBIA M TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTOMUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEeMETY, KO BCEMY OKPYKAIIIEMY);

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLMAJIBHO - 3HAYMMBIE (CBA3aHHbBIE C peaM3aLiell NealoB U KU3HEHHBIX TUIAaHOB, IPU3BAHUA).

Pazmuator cnenyioniye xapakTepbl 3HAHUMI:

- JIOKQJIbHBIH (He 0OBbeTMHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pACTaeT yAEIbHBII BEC 3HAHUH,
yJIy4dIIaeTcs UX KayecTBO);

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

YMenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMaTH3UPOBAHbI; CTYIEHTHl MHOTO YHTAIOT, OOPAINAOTCs K JOMOJHUTEIbHOM JIMTEepaType SMU30UIHO;

- CUCTEMATH3UPOBAHBI: YTEHNE BAYMUYMBOE; OTMEUAETCS INIABHOE; [EJIAl0TCSA BBIUCKY;

- palMoOHaJIbHOE MPUMEHEHHE Pa3IMUHbIX HICTOUHIKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.

3a4eT C OLEHKOMN

3auer ¢ OLIEHKOM - OJJH U3 BUJIOB CAMOCTOSATEIbHON paOboThl. OIHO U3 INIABHBIX MPABKJI - IPEICTABIATh ceOe
00L1YI0 JIOTHKY NIpeMeTa, YTO JOCTUraeTcsi NpOpabOTKOM IUTAHOB JIEKIMIA, COCTABICHUEM ONOPHBIX KOHCIIEKTOB,
cxeM, Tabmi. PaKTUYECKH OCHOBHOM BHJI IIOJTOTOBKH K HEMY - CBEpThIBaHHE O0JIBLIOro 00beMa HH(GOPMALIUH B
KOMIIAKTHBIN BHJI, a TAK)Ke TPCHUPOBKA B ee "pa3BepThiBaHUK" (TIPIMEpPHI K TEOPUH, BHIBEICHUE OIHUX
3aKOHOMEPHOCTEH U3 Opyrux u T.1.). BiageHne STUMHU TEXHOJIOTHSMY 00ecieurBaeT, MoXayid, 6oJiee MOJOBHHbI
ycriexa. Tem Gosiee yTo npenogaBareib OObIYHO 3aMEYAET B TEUCHHE CeMeCTpa LIeJICHAITPABJICHHYIO IOATOTOBKY
TAaKOTO CTYICHTA M MOXKET IIOOLIPHUTD €ro TeM WK MHBIM criocodoM. HeoOXoauMo BBISICHUTh yCIIOBHS
MIPOBEAECHNH, CaMOT'0 9K3aMEHALIMOHHOTO MCIIBITAHM S, UCIIOIb30BAB JUIsI 3TOW LIEJIN MPEsK/IE BCETO KOHCYIBTALIO
(XOT# ImperoJaBatesb OObIYHO KacaeTcsl STOW TEeMBI 3apaHee): KOJIMYECTBO M XapaKTep BOIPOCOB, hopma
MIpoBeAeHNs (YCTHO WM IMCbMEHHO), BO3MOKHOCTb UCTIOb30BATh TP MOATOTOBKE Pa3/INYHble MaTepUalIbl 1
1ocoOust (TaOJMIIBL, CXEMBI, TETPaay U1 IPAKTUYECKUX 3aHATHA U T.1.). IIpy MOATOTOBKE K 3a4eTy HEOOXOIMMO
OIMpaThCs, MPEXKAE BCETO, Ha JIEKLIMH, a TAK)KE HAa NCTOYHUKH, KOTOPBIE YKa3aHbI B CIIMCKE JIUTEPaTypsl. B
Kak/IOM OMJleTe Ha 3a4yeTe CoIepKUTCs aBa Bornpoca. [1o kaxaoMy BoIpocy A0JkKeH ObITh OATOTOBJICH
Ppa3BepHYTHI, NCUESPIBIBAIOIIMI OTBET. [IpK HEMOJTHOM OTBETE MOTYT OBITh 33/IaHBI ZOTIOTHUTEIbHBIC HABOIAILHE
BOIIPOCHI.

Crpannua 7 u3 10.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIOMUXCsa HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIIME METO/IbI M TEXHOJIOTUH, O0JIervyaroiime
BOCHpUsATHE UH(POPMALIUK 00YUAIOLIMMUCS MHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3/]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIs1 €70 BO3MOKHOTO IPe00pa3oBaHusl B albTepPHATHBHBIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBI MOXKHO MPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTb MACIITAOUPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIHIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHE MPOrPAMMHBIX CPE/ICTB, 0OECIeUMBAIOIINX BO3MOXKXHOCTh OCBOCHHSI HABBIKOB U YMEHHUH, (POPMUPYEMBbIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX TA0OPATOPUI U CUMYJISILIUOHHBIX TEXHOIOTHH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqalomeroc;{ C IpenojaBarejeM, B TOM 4YUCJIE BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI 11 TPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMPpOBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHUNC JUCTAHIIMOHHBIX O6paSOBaTCHbHHX TEXHOJIOTHI JUIs OpraHnu3atn (bOpM TEKYyHWIEro u NIpoMeXyTO4YHOI'O
KOHTPOJIA;

- YBEJIMYCHUE NTPOJOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'pPaHUYCHHBIMU BO3MOKHOCTAMU 31J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMMCbMEHHOMN (I)OpMC, - He 6ostee yuem Ha 90 MHMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6onee yem Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloLIerocst pH 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1u1aHoM 110 Harpasienuio 28.03.01

"HaHOTeXHOJIOrMM M MUKPOCUCTEMHAsI TeXHUKA" U NMpodutio noaroroBku "CUHTE3 U AUArHOCTUKA HAHOMATEepUAJIOB,
KOMITOHEHTbl MUKPO- U HAHOJIEKTPOHHOU TEXHUKU".

SAEKTPOHHBH
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b1.B./IB.03.02 Penmzenomexuuxa

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

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHHUKA
IIpocpuis noaroroBku: CHHTE3 ¥ AUATHOCTUKA HAHOMATEPUAIOB, KOMITOHEHTHl MUKPO- M HAHOJIEKTPOHHON TeXHUKHU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Bapun, C. B. Perrrenorexnuka. Lindpoast peHTreHOI0THs 1 peHTTeHOBCKasi KOMITbIOTepHas ToMorpadus : yueoHoe
nocobue / C. B. Bapun, A. T'. Ky3emuH. - Bosioraa : BoI'VY, [6. r.]. - Yacts 2 - 2014. - 60 c. - Tekcr : anekTpoHHbiii // JIaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.Janbook.com/book/93092 (nata obpawmenus: 28.07.2023). - Pexxum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Croxapos, B. M. ®u3uka peHrreHoBckoro nsnydenus / B. M. Croxapos. - 2-e u3z., crep. - Cankt-IlerepOypr : Jlans, 2023.
- 100 c. - ISBN 978-5-507-47076-1. - Texcr : anekTpoHHsIi // JIaHb : 371eKTpoHHO-0MOMOTeYHas cuctema. - URL:
https://e.Janbook.com/book/324422 (narta obpamienus:: 28.07.2023). - Pesxum goctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. PeHtreHoBckoe n3iyuenue : yuye6Hoe nocodue / cocrapurenu B. P. I'ntiun [u ap.]. - Boponex : BI'Y, 2017. - 76 c. - Tekcr :
3NIeKTPOHHBII // JIaHb : aneKTpoHHO-0uOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/154856 (naTta oOpamieHust:
28.07.2023). - PexxuM mocTyna: Uisi aBTOPH3. TIOJTb30BaTENICH.

lonosHATE ILHAS JUTEpPATYpa:

1. TTaBnuHckuit, I'. B. OcHOBBI (pM3MKK PEHTIEHOBCKOTO M3iydeHus : yueOHoe nocodue / I'. B. TTaBnuHckuit. - Mocksa :
OU3MATIINT, 2007. - 240 c. - ISBN 978-5-9221-0783-9. - Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59459 (nata oOparuenust: 28.07.2023). - Pesxxum noctyna: 1jisi aBTOPHU3.
TOJIb30BaTeIeH.

2. Cyxux, E. C. KiimHnueckast 103UMeTpusi pEHTTE€HOBCKOT0 U3JIy4yeHus : yueOHo-Metoandeckoe rnocodue / E. C. Cyxux. -
Towmck : TITY, 2021. - 86 c. - ISBN 978-5-4387-0989-3. - Tekcr : a/1eKTpoHHbI // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
- URL: https://e.Janbook.com/book/246266 (nata obparenus: 28.07.2023). - Pexum gocryna: 4j1s1 aBTOpU3. MOJIb30BaTENEH.

3. Wnsicos, JI. B. ®usnyeckne OCHOBBI 1 TEXHUYECKUE CPEICTBA MEAMLIMHCKOM BU3yaIM3aluK : yaeOHOe mocodue 1is By30B /
JI. B. Unsicos. - 3-e u3n., crep. - Cankt-IletepOypr : Jlanp, 2021. - 324 c. - ISBN 978-5-8114-8112-5. - TeKcT : 9JIeKTpOHHBII
/I JIanb : anexTpoHHO-OubMoTeuHas cucrema. - URL: https://e.lanbook.com/book/171857 (nata obparuenust: 28.07.2023). -
Pexum moctyna: ajst aBTOpu3. MOIb30BaTeNeH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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

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