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ITporpamma muciuruiuHel "MeToasl Uccaeg0BaHUA aTOMHOU cTpyKTyphl"; 28.03.01 "HaHoTeXHOIOIMY U MUKPOCUCTEMHAsS TEXHHKA".

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
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
[K-2 ["0OTOBHOCTb IIPOBOJUTD KCIEPUMEHTAJIbHBIE UCCIEJOBAHUS 110 CUHTE3Y U AaHAIU3Y
MaTepraIoB M KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHON TEXHUKU

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

3HATh OCHOBBI TeOpun JII/I(l)paKHI/II/I PEHTTEHOBCKOI'O U3JIYYCHHUA U JICKTPOHOB B KPUCTAJUIAX, OCHOBHBIEC MEXdHU3MbI
B3aHMOHCﬁCTBHH DJICKTPOHHLIX ITYYKOB U PEHTI€HOBCKOI'O U3JIYUYCHUA C KOHACHCUPOBAHHBIMU CpelaMH, OCHOBbI METO0OB
aHaJIn3a CTPYKTYPbl MaTE€PpUAIIOB, OCHOBAHHbIX Ha JII/I(l)paKHI/II/I PEHTICHOBCKOI'O U3JTYYCHUA U JICKTPOHOB;

OCHOBHBIE TOJIOKEHUSI U TPAHULIBI TPUMEHNUMOCTH KMHEMAaTHUECKON U ANHAMUYECKOM TEOpUH paccesiHusl, (PU3UKY
JrpakIMy PEHTTEHOBCKUX JIydel M 3JIEKTPOHOB: CBOMCTBA OOPAaTHOM pelieTkH, ypaBHeHue Jlays, mocrpoenue DBabia,
¢opmyny Bynwda-Bparra.

3Hath 00aCTH TPUMEHEHHS], BOSMOXHOCTH Y OTPAHMYCHHUS TAKHX METOIOB, Kak PDA, PODC, MPCA; npuHimn paboThl 1
KOHCTPYKIMIO aHAUTUTHYECKOTO 000PYIOBaHMSI, PETU3YIOIIEro N3yJyaeMble METO/IBI.

JoKeH yMeTh:

YMeTh BEIOMpaTh HanOosee 3¢h(eKTUBHBIE METOIBI IJIs1 aHAIN3a CTPYKTYpPBl M COCTaBa MaTepHAJIOB ITPU NPOBEIECHUH
Hay4HBIX MCCJIEOBAHUMN, IPOBOJUTh HHTEPIPETALIMIO MEPBUYHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX, U3BJIEKATh U3 HUX
MH(pOpPMALIMIO O CTPYKTYpE U COCTaBe MCCIIEJyEMbIX MaTEePUAJIOB.

VYmetn AHAJIM3UPOBATH PE3YJIbTATHI UCCIIEAOBAHUA JIEMEHTHOI'O COCTaBa MATEPUAJIOB, IMMOJTYUYCHHBIC PA3JIMYHBIMUA METOJAMU;
NPUMEHATH KOMIUIEKC METOJAOB UCCIIEN0BAHUA COCTABA U CTPYKTYPbl MAaTEPUAJIOB IIPpU PEHICHUU HAYYHBIX 3a1a4.

JloyKeH BiaeTsb:
BrasieTs OCHOBHBIMH METOAMKAMH aHAJIN3a KCIIEPUMEHTAIbHBIX JaHHBIX, OJTyYEHHBIX C IOMOIIBIO METOIOB, U3/IaraéMbIX B
paMKax JIJaHHOTO Kypca, C LEeJIbI0 ONpe/IesIeH s CTPYKTYPBI M COCTaBa MCCIIEIyEMbIX MaTeprasioB.

BJ'IaHCTI) HaBBIKaMU HUCITIOJIb30OBAaHUA CHpaBO‘{HOﬁ JIMTEPATYPbl U UHTEPHET-UCTOYHHUKOB 1P PEIICHUN HAYYHbIX 3a/1a4;
TepMHHOHOFHCﬁ 1 MAaTEMATUYCCKUM allllapaToOM, IIPUMEHACMbBIM I OIMCAHU S I[I/Iq)paKI_[I/II/I PEHTTEHOBCKHX nyqeﬁ n
QJICKTPOHOB; HABbIKAMU O6pa6OTKI/I IKCIIEPUMEHTAJIbHBIX JAHHBIX C IOMOIIbIO IIK.

2. MecTto nucuumjuHbl (MoayJas) B ctpykrype OIIOITI BO

Hannas aucnurimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.03.02 Jucturael (MOAyn)" OCHOBHOHM MpogheCCUOHATIbHOM
obpasoBaresibHO# mporpammbl 28.03.01 "HaHoTexHoIOMY 1 MUKpOcUcTeMHast TexHuKa (CUHTE3 M JUAarHOCTHUKA
HAHOMATEePHAaJIOB, KOMIOHEHTbl MUKPO- 1 HAHOJIEKTPOHHOW TEXHUKH)" U OTHOCUTCS K AUCUMIUIMHAM 10 BbIOOpy yact OITOIT
BO, ¢opmupyemoi yyacTHUKaMu 0Opa30BaTeIbHBIX OTHOIICHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoTy obyuarommxcs

OO6m1ast TPyIOEMKOCTh AUCIUTUIMHBI COCTABIIAET 5 3aueTHHIX (bie) enuHutl(bl) Ha 180 vaca(oB).

KonraktHast padota - 97 yaca(oB), B TOM 4KcIie JeKIUK - 24 yaca(oB), MpakKTUIECKHe 3aHsTHUs - 72 yaca(oB), JaOOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - 1 yaca(oB).
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CamocrositenbHast padoTa - 47 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST IMCIUTUTHHBL: K3aMeH B 7 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B yacax) CTOSI-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. TeopeTnyeckue OCHOBHI AUDPAKIIIOHHBIX
METO/IOB UCCIIEJOBAaHUSI CTPYKTYPbl MaTE€PUAJIOB.
1 KI/IHeMaTI/I‘IeCIfaH TEOpHsl paccestHus. DIEeMEHTHI 7 6 0 18 0 0 0 16
JIMHAMHYECKOH TEOPUH PACCEsTHHUS.
Tema 2. PEeHTreHOBCKHE METO bl UCCIIEJOBAHUS
2. |cTpyKTypbl HAHOMATEPUAJIOB. 7 8 0 24 0 0 0 14
4. [Tema 4. DnextpoHorpadus. 7 6 0 18 0 0 0 8
5. |Tema 5. HeiitpoHorpacdusi. 7 4 0 12 0 0 0
M Toro 24 0 72 0 0 0 47

4.2 Coaep:kaHue JUCHMILUIMHBI (MOYJIs1)

Tema 1. TeopeTtnueckne 0cHOBBI Ju(hPaAKIHOHHBIX METO/IOB HCCJIEJOBAHUS CTPYKTYPHI MAaTEePHAJIOB.
Kunemarnueckasi Teopus paccesiHis. DJIeMeHThI JUHAMHYECKOH TeOPHH paccesiHus.

Kunematnueckas Teopus paccesiHus1, € OCHOBHbIE IIOJIOKEHHSI M 00J1acTh IpUMeHeHus1. PaccesiHie Ha 00beKTax ¢
NepHOJUYECKOr CTpyKTypoi. OOpaTHas pelieTka, CBsi3b MEekK/y IPsIMOM 1 00paTHOM peleTkamu. Y paBHeHHe AU pakiyu
Jlays. ®opmyna Bynsda-bparra. [Toctpoenne Dpanpaa. Paccesaue nonmukpuctauiamu, aMopgHeIME Testamu. TeopeTndeckue
OCHOBBI IU(DPAKLIIOHHBIX METOJOB UCCIEI0BAHUS CTPYKTYPbl MaTEPUAJIOB. DJIEMEHTbI AUHAMUYECKON TEOPUH PACCEsTHUS.
PaccesiHue naeanbHbIMU KpUCTaJUIAMHU.

Tema 2. PeHTreHOBCKHE MeTO/Ibl HCCJIeJ0BAHNsI CTPYKTYPhI HAHOMATePHAJIOB.

Meron nomukpucraiuia (dedas-Ileppepa). [eomeTprisi peHTTeHOrpaMM U MHTEHCUMBHOCTD AU(PAKIIMOHHBIX MAKCMMYMOB Ha
pEHTreHorpaMMax MoJMKPHUCTAIIOB. PacyeT u MHINLMPOBaHUE PEHTIeHOrpaMM. MaeHTuduKanus BelecTsa Mo JaHHbIM
MEKIIIOCKOCTHBIX pacCTOSsIHUIA. Pa30Bblil aHAIM3 MaTepUaIoB. BO3MOXKXHOCTH KOJMUYECTBEHHOTO 1 KAUECTBEHHOTO aHAJIN3a.
IpenmsnoHHOE OnpeaeseHre NapaMeTpoB KPUCTAUINUECKOM PEIIETKU U ero NPUIOKEHUs B MaTepuaioBeieHny. OLieHKa
TOYHOCTU. AHAIU3 yIIMPEHUs MPO(UIISA PEHTTE€HOBCKUX AU(MPAKLUOHHBIX MaKCUMYMOB. OlLleHKa pa3MepoB HAHOKPUCTAJLIIOB.
BnnsiHue TekcTyphl Ha AU(PAKIMOHHYIO0 KAPTHHY HOJIMKPHUCTA/LIOB. IToHATHE 0 MOMOCHBIX (purypax. Padora u ycTpoicTBO
JBYXKPHUCTAJIbHOTO PEHTIEHOBCKOIO CIIeKTpoMeTpa. Vcnosp30BaHne BRICOKOPA3peIlaAoIell PEeHTTEHOBCKON T paKTOMETPHN
JUIS1 U3yYEHUSI HAHOPa3MEPHBIX IICHOK, SMUTAKCHAIbHBIX KOMIO3UINH, 11((dY3MOHHBIX ¥ HOHHO-UMIUIAHTUPOBAHHBIX CJIOEB.

Tema 4. DaekrpoHorpadusi.

OcoOeHHOCTH paccesiHUs JIeKTPOHOB aTOMaMH BellecTBa. [IpuHimn paboTsl a1ekTponorpada. I[loaroroska o6pasuos.
ITpumMenenue a1exTpoHorpacdun. Pacuer M MHANIMPOBAHKE IEKTPOHOTPaMM. DJIEKTPOHOT PaMMBI MOJIMKPHCTAIUIOB, BIUSHUE
TEKCTYpHl. TpaHCMHCCHOHHAS 3IeKTPOHHAS MUKPOCKoNHs. ONTHYecKast cCXxeMa 3JIeKTPOHHOTO MUKPOCKOIIA.
Muxkpoaudpakims. Pazpelnaiommas crrocoGHOCTb 3IeKTPOHHOTO MUKpockomna. IToHsATHe o I pakLImIOHHOM KOHTpacTe.
AncopOUMOHHBIN KOHTpacT. MeTof peruk. VccnenoBaHue CTpyKTyphl TOBEPXHOCTH KPHUCTAJUIOB METOOM AU PAKIIH
MeJIIeHHBIX 3J1eKTpoHOB ([IM3). Cxema sKcriepuMenTa, (popMupoBaHue I paKIIMOHHON KapTUHBI. AHATNU3 TOBEPXHOCTHBIX
CBEPXCTPYKTYp. OCHOBHBIE pe3yJIbTaThl U 00JIACTY PHUMEHEHHH.

Tema 5. Heiirponorpadus.
Heiitpon u ero cBoiictBa. Helitponusle ucrounnkn. Kpucranmmueckas cTpykTypa. YIpyroe siiepHOe paccesiHie HEHTPOHOB.
BBenenue B MarHeTH3M. MarHuTHoOe paccesiHie HeHTpOHOB. BOZMOXXHOCTH NpYMeHeH!s HeRTpoHorpadu 11 U3yYeHus

HAHOYACTHUI] M HAHOMATEPHAJIOB. IMHUCCHOHHAsI MUK pockonusl. MoHHbIA npoekTop. MeTton pe3epdopioBCKOro 00paTHOro
paccesiHUsI MIOHOB.
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0

I CIHIINHE (MOYJIIO)

CaMOCTOHTeHbHaH pa60Ta 06yqa101111/1xcsl BBIITOJIHACTCA 110 3aJaHUI0 U IIPU METOANYIECKOM PYKOBOJACTBE IMPENIOAaBaTeJidA, HO 663
€ro HEIMoCpPEACTBEHHOI'O y4aCTUs. CaMOCTOHTCHLHaH pa60Ta noApa3AeiIACTCd Ha CaMOCTOATEIIbHYIO pa60Ty Ha ayIUTOPHBIX
3aHATUAX U Ha BHEAYIUTOPHYIO CAMOCTOATEIIbHYIO pa60Ty. CaMOCTOHTCHLHaH pa60Ta OGy‘IaIOHII/IXCH BKJIIOYACT KAaK ITOJIHOCTBHIO
CaMOCTOATEJIBHOE OCBOEHUE OTAEJIbHBIX TEM (pa3nen0B) JUCHUIIIMHBI, TaK 1 Hpopa60T1<y TEM (pa3,H6IIOB), OCBanBA€MBbIX BO
BpeMsi ayJUTOPHOU padoThl. BO BpeMsi caMOCTOSATEIbHOM pabOThl 00YYAIOIIUECs YMTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HAyIHYIO
U CIIPABOYHYIO0 JIMTEPATYPY, BBIIIOJHAIOT 3aJaHWA, HAIIPABJICHHBIE HA 3aKPEIIJICHUE 3HaHI/II71 nu OTpa6OTKy yMCHI/Iﬁ 1 HABBIKOB,
TOTOBATCA K TEKYIIEMY U TPOMEIKKYTOYHOMY KOHTPOJIIO IO AUCHUIUIMHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

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

(DOHH OLICHOYHBIX CPEACTB I10 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKJIIOYACT OLCHOYHBIC CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢oHze o11leHOUHBIX CPEeCTB COAEPKUTCS Cieayomas HHHOpMALIHs:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITUIMHE (MOLIYJI0);

- KpUTEpHHX OLIeHNBaHKs C(hOPMUPOBAHHOCTH KOMITETEHIINIT;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCUUILIAHE (MOAYJIO);

- ONMCAHME MOPSIAKA TPUMEHEHHS U TPOLIEAY Pl OLICHUBAHMS AJIs1 K&K JOTO OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K ,HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ1 OLIEHOYHBIX Cpe€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmMe JUCHUITTMHBI (MOIlyJ'IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe OUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON y4eOHOM uTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyvaronyecst oaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPAaBWJIaMH 1T0JIb30BaHMs Hay4uHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu MCronb30BaHNM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMM U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooyyaommxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHON JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

INepeueHb OCHOBHOI M IOTIONHUTENBHON Y4eOHOW IMTEPATyPhl, HEOOXOUMOI [T OCBOSHUS TUCLUIUTMHBL (MO/IYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOY ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

SAEKTPOHHBH
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kpucraorpadus u poronuka - https://kif .ras.ru/ckp/methods/x-ray-methods/?ysclid=1jea6z1k 71892947219
He#nTpoHorpadus - https://xumuk.ru/bse/1779.html

anekTpoHorpadus - https://xumuk.ru/encyklopedia/2/5320.html

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIHU

Jlex1us - 3TO JIOTMYECKU CTPOIHOE, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0KeHHe y4eOHOro MaTepuaa.
Ha3znaveHune coBpeMeHHOI JIEKIIMY B y4eOHOM IIPOIIecce B TOM, YTOOBI TIOMOYb OCBOUTH (DYHIaMEHTaIbHbIE
npoOJeMBl Kypca, OBJIJIETh METOAaMH HayYHOTO MTO3HAHUS, TPEIOKUTD HOBEHIIINE TOCTMKEHHUST HAyYHOH
Mblcii. B yueGHOM npoliecce IeKIus BBIIOJHAET METOA0JIOTMYECKYI0, OPTaHM3aLMOHHYI0 ¥ UH(OPMALIMOHHYIO
(pynkimu. B page ciayyaeB JieKIMs SBIsSETCS OCHOBHBIM UCTOYHUKOM MH(OPMALIUY, HAIIPUMED, IPU OTCYTCTBUU
Yy4eOHUKOB, YUeOHBIX TIOCOOMH 10 HOBBIM KypcaM. JIeKIusl pacKpbIBaeT MOHSTHHHBIN anmapaT KOHKPETHOM
00J1aCTH 3HaHUS, ee IPOOJIeMBl, JaeT LieIbHOe IIPeJCTaBIeHNe O IIpeJMeTe, TIOKa3bIBaeT B3aUMOCBSA3b C IPYTUMU
JucuuiiMHaMu. Bee npyrue opmbl yueOHBIX 3aHATHH - CEeMUHAPBI, JAOOpaTOPHBIE 3aHSTHsI, KYPCOBOE U
JMIUIOMHOE TIPOEKTUPOBaHKe, yueOHas PAKTUKA, KOHCYJIbTALlUH, 3a4EThl U 9K3aMEHBI - CBA3aHbI C JIEKLIUEH,
OMUpaIOTCs Ha (PyHAAMEHTAIbHBIE TTOJIOKEHUS U BBIBObI.

NPAKTUYECKUE
3aHATUA

AyIUTOpHBIE MTPAKTUYECKUE 3aHSTUSI UTPAIOT UCKITIOYUTETHLHO BAXHYIO POJIb B BHIPAOOTKE Y CTY/ICHTOB HABBIKOB
TIPUMEHEHU s 0Ty YeHHBIX 3HAHUM IJIS PelIeHNs MPAKTUIEeCKUX 3a/1a4 B TIPOIIECCe COBMECTHOU IEATEIBHOCTH C
npenojaBateasmu. [IpakTiyeckue 3aHATUS CITyKAT CBOEOOPa3HOUM (POPMOU OCYIIIECTBIICHUS CBSI3U TEOPUU C
pakTUKOoi. CTpyKTypa MpaKTUIECKUX 3aHATHN B OCHOBHOM OJJIHAKOBA - BCTYIUICHUE MPETIOJaBaTellsl, BOIIPOCHI
CTY/IEHTOB TI0 MaTepuay, KOTOPbIA TpeOyeT IOMOTHUTENbHBIX Pa3bsCHEHUH, COOCTBEHHO MPAKTHYECKAs YaCTh,
3aKJIIOYMTENILHOE CJIOBO MpernojaBaresis. PasHooOpasie BOZHMKAET B OCHOBHOM, COOCTBEHHO MPAKTHYECKOM
YacTH, BKIIOYaoIIen pedepartsl, JOKIIAIbl, AUCKYCCHH, TPEHHPOBOYHbBIE YIIPAKHEHHUS, pellleHre 32124,
HaOJTOIeHN s, SKCIIEPUMEHTHI  T. JI. OMbIT MMOKA3bIBAET, YTO HEJIb3sI HA MPAKTUYECKUX 3aHATUSX OrPAHMUMBATHCS
BBIPAOOTKOM TOJBKO MTPAKTHYECKUX HABBIKOB, TEXHUKOU pellleHUs 3a/1a4, TOCTPOSHUS rPaprKOB U T. II.
CTyaeHTH JOJDKHBI BCET/Ia BUIETh BEAYIIYyIO UAEI0 Kypca U CBS3b ee ¢ MpakTUKOu. Lless 3aHTHil JomkHa OBITh
MOHSTHA HE TOJILKO MPEoAaBaTesio, HO M CTyAeHTaM. DTO NpuaaeT yueOHo! padoTe KM3HEHHBIH XapaKkTep,
yTBEp:K/IaeT HeOOXOUMOCTh OBJIAJICHHUS OMBITOM MPO(ECCUOHATLHOM JIeATEIbHOCTH, CBSI3bIBACT MX C MPAKTUKOM
JKABHU.

€aMocCTosI-
TeJibHast paboTa

CamocrositenbHas yuyeOHast paboTa npejcTaBieHa Takumu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIusl, CeMUHap,
NpakTUYecKue 1 1abopaTopHbIe 3aHSTHS, SKCKYPCHH, IOAroToBKa K HUM. CTYJEHT HOJDKEH YMETh BECTU KpaTKue
3aIMCH JIEKIMIA, COCTaBIISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYTUICHUH, TOAOUPATh JIUTEPATYPy U T.J.
Paznuyaror ciiefyoinye ypoBHU CAaMOCTOSTEIbHON paOOTHI CTY/IeHTa: HU3KUM, CPEIHUH, BBICOKUH. [[Is1 Kaskmou
CIIEIMAILHOCTY U TUCLMIUTMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OIIEHKH AaHHBIX YpOBHEW. BenymwiMu myTsiMu
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB SIBJISIIOTCS] PENIPOYKTUBHBIN, CAMOCTOSITENIBHBIA 1 TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTONUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEIMETY, KO BCEMY OKPYKAIOIIEMY);

- TO3HaBaTeJbHbIe (POCT caMO0Opa30BaHMs);

- COLIMAJILHO - 3HAYMMBbIe (CBA3aHHbBIE C pean3alueil NIeaaoB 1 )KU3HEHHBIX TUIAHOB, IPU3BAHUA).

Paznmuuatot cnenyioniye xapakTepbl 3HAHUM:

- JIOKQJIbHBIH (He 0ObeTUHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pACTAET YAEIbHBIN BEC 3HAHUH,
yJIy4dlIaeTcs UX KayecTBO);

- IEJIOCTHHIN (3HAHUS IITyOOKHE, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMAaTH3UPOBAHbI; CTYIEHTHl MHOTO YHUTAIOT, OOPAINAIOTCs K JOIOJHUTEIbHOM JIMTepaType SMU30UIHO;

- CUCTEMaTH3UPOBAHBI: YTEHUE BAYMUYMBOE; OTMEUAETCS TNIAaBHOE; JEJIal0TCs BBIUCKHY;

- palroHaJbHOE MPUMEHEHHE PAa3IMUHbIX HICTOYHMKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTAaBJIEHHBIMU
LeJIAMU U 3aJa4aMu.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH DK3aMeH - OJJUH U3 CAMbIX OTBETCTBEHHBIX BU/IOB CAMOCTOSITENILHON PadOThI, U B TO K€ BPEMS BO3MOKHOCTD
JIEKIIUIA, COCTABJIEHUEM OIIOPHBIX KOHCIIEKTOB, cxeM, Tab/uI. PakTUIeCKr OCHOBHOM BHJI MIOJATOTOBKU K
9K3aMeHY - CBEPThIBaHKE OOJIBIIOr0 00beMa MH(OPMAIMU B KOMITAKTHBIA BU/I, 4 TAK)KE TPEHUPOBKA B €€
TEXHOJIOTUSIMU 00eCreurBaeT, MoKayii, 6oyiee MoJIOBUHBI ycrexa. Tem Goliee uTo mpernogaBateib OObIYHO
uHbIM criocobom. Heo0X0auMO BHISICHUTD YCJIOBHSI IPOBEICHUH, CAMOTO 9K3aMEHAI[MIOHHOTO UCIIBITAHUS,
HCTIONTb30BAB IS 9TOU LIeJH MPEk/Ie BCEro KOHCYJIbTAIMIO (XOTS MPernojaBaTesib OObIYHO KacaeTCsi ITON TEMbI
3apaHee): KOJMYECTBO U XapaKTep BOIPOCOB, (hopMa MpoBeaAeHHUs (YCTHO WM MUCbMEHHO), BOSMOXKHOCTh

3aHATUA U T.)l.). HpI/I MOATOTOBKE K 9K3aMEHY HeO6XOIlI/IMO OIpaThbCAd, MPEKAC BCETO, HA JICKIIUU, 4 TAKKE Ha

KaXXJ1I0MYy BOITPOCY NOJIKEH OBITH oATOTOBJICH pa3BepHyT1>1171, I/IC‘-Iepl'[bIBaIOI_[II/Iﬁ OTBET. HpI/I HETIOJIHOM OTBETE
MOryT OBITh 3a/laHbl JONOJIHUTEJIbHBIE HABOJAIIINE BOITPOCHI.

CIKOHOMUTH OOJIBIIOE KOJMMYECTBO BPEMEHH B MEPUOJL CECCHH, €CJIH 3TY MOJArOTOBKY HAYMHATH 3a0J1arOBPEeMEHHO.
OJ1HO U3 TJIaBHBIX MPABUI - PEACTABIATL ceOe OOIIYIO JIOTUKY MPEAMETA, YTO JOCTUTAETCS IPOPAOOTKOM TUIAHOB

"pa3BepThiBaHUM" (IPUMEPHI K TEOPUU, BbIBEJEHUE OJJHUX 3aKOHOMEPHOCTEN U3 IPYTUX U T.1.). BiageHue satumu

3aME€YacT B TCUCHUE CEMECTPaA LCJICHAIIPABJICHHYIO IIOATOTOBKY TAKOI'O CTYJAEHTA U MOXKET NMOOIIPUTL €Iro TEM UJIN

HCHOJIb30BATh IIPU NNOATOTOBKE PA3JIMYHbIE MaTE€pHaJIbl U ocoous (Ta6J'II/II_II)I, CXEMBI, TETpAAU AJId TPAKTUIECKUX

WCTOYHUKH, KOTOPBIE YKa3aHbI B CIIMCKE JUTepaTypsl. B Kakaom OuieTe Ha 3auete copepxuTcs 1Ba Borpoca. I1o

10. Tlepeyenp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca

o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJIHLHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomernieHus 111 CAMOCTOSITEILHOIN pa60T1)1 06yqa10mnxcsl, YKOMIIJICKTOBaHHBIC CI'[CIII/IaJ'II/IL’uI/IpOBaHHOﬁ MeOebio (CTOJ'I])I )44

CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma

B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBatelbHyio cpeay KOY.

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

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu Npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEH [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTy4Yald MH(MOPMALMIO BU3YAIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Iepeau MHGOPMALMHI, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernofaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI I OpraHu3altun (pOpM TEKYHIETro U NpoOMeEKYyTOYHOI'O
KOHTPOJIA;

3 A
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

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

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1utanoM 1o Harpasienuio 28.03.01

"HaHOTEXHOJIOrMK M MUKPOCUCTEMHAs! TEXHUKA" U MPoduiiio noaroroBku "CUHTE3 U AMarHOCTMKA HAHOMAaTEepUAaJIOB,
KOMIIOHEHTHI MUKPO- ¥ HAHOJIEKTPOHHOU TEXHUKH' .

3AEKTPOHH BI
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3. CozunoB, C. A. CTpyKTypHBIE METO/IbI HCCIIEI0BaHNSI KPUCTAILIOB : yuebHoe nocodue / C. A. Cozunos, JI. B. KonecHukos. -
Kemepogo : KemI'Y, 2012. - 108 c. - ISBN 978-5-8353-1284-9. - Tekcr : 371eKTpoHHbI# // JIaHb : 31eKTPOHHO-OUOIHOTeYHAS
cucrema. - URL: https://e.lanbook.com/book/44389 (nata oOparuenust: 25.03.2024). - Pesxxum noctyna: 1jisi aBTOpU3.
OJIb30BaTeIeH.

lonosHATE ILHAS JUTEpPATYpa:

1. FOmikoBa, O. B. OcHoBbl kpuctamiorpacduu : yueoHoe nocodue / O. B. FOmkosa, A. C. Hagonbko, A. 1. Be3pykux. -
Kpacnosipek : Cu6. dpenep. ya-1, 2020. - 324 c. - ISBN 978-5-7638-4181-7. - Tekcr : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1830714 (nata obpamenust: 25.03.2024). - Pexum gocTymna: o nojmucke.

2. ITepenomora, H. B. Kpucramuogusuka. CoopHUK 3aau ¢ perieHusmu : yuebHoe nocodue / H. B. Tlepeiomosa, M. M.
Taruesa ; mon penakiwer 10. H. TTapxomenko. - 6-e uzn., nepepad. u gor. - Mocksa : MUCHUC, 2013. - 408 c. - ISBN
978-5-87623-701-9. - Tekcr : anekTpoHHbI // JIaHb : 31eKTpOHHO-OMOIMOTEeYHas cucTeMa. - URL:
https://e.lanbook.com/book/47467 (nata obpamenus: 25.03.2024). - Pesxum noctyna: 1uist aBTOpU3. TOJIb30BaTENEH.

3. Crpekaros, 10. A. ®usuka tBepporo tena: Yueonoe nmocodue / FO.A. Crpekanos, H.A. Tensikora. - M.: U11 PUOP: HAL]
Unppa-M, 2018. - 307 c.: - (Boicuree o6pazoBanue: bakanaBpuar). - ISBN 978-5-369-00967-3. - Tekcr: sanekrpoHssIid. - URL:
https://znanium.com/catalog/product/959952 (nara obpamenus: 25.03.2024). - Pexxum goctyna: o noanmcke.
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ITporpamma muciuruiuHel "MeToasl Uccaeg0BaHUA aTOMHOU cTpyKTyphl"; 28.03.01 "HaHoTeXHOIOIMY U MUKPOCUCTEMHAsS TEXHHKA".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.03.02 Memooul uccaedosanust amomHol cCmpyxmypol

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 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.

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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