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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0OYy4YeHHsI, COOTHECEHHBIX C
IJIAHMPYEMBbIMH Pe3yJbTATAMH 0CBOeHMs 00pa3oBaTenbHOl nporpammsl (Lean
OCBOEHHS TUCIHIIHHBI)

1.1. Hensimu ocBoeHMs TUCHUILUIMHBI «HaHOMaTepuaibl 1 HaHOTEXHOJIOTUN))
ABIISIIOTCA (POPMHUpOBAHUE Y CTYJEHTOB MPEACTABICHUS O (PU3UKE HAHOTEXHOJIOTHUH,
KaKk HayKe pa3pabOTKH HOBBIX MaTEpHaliOB, MHEPro- U pecypcocOeperarnmx
TEXHOJIOTHM, a TaK K€ MOHUMAaHUsI CYIIHOCTH MPUMEHSIEMbIX METOJIOB K pa3paboTKe
HOBBIX MaTE€pPHAJIOB B YCIOBHIX HAYYHO-MCCIIEIOBATEILCKUX JIA0OpATOPHil.

3agayn QUCIUAILINHEL:

- (popMupoBaHUE CIOCOOHOCTH CAMOCTOSTEIBHO MPHOOPETaTh C MOMOIIBIO
UH(POPMAIIMOHHBIX TEXHOJOTHH M HCIOJIB30BaTh B MPAKTUYECKOW JESITENbHOCTH
HOBBIE 3HAHUS U YMEHUS;

- (opMHupoOBaHHE CIIOCOOHOCTH AaHAJIMU3UPOBATH COBPEMEHHBIE MPOOIEMBI
HAyKH U MIPOU3BOJICTBA B arPOUH)KEHEPUN U BECTH MOUCK UX PEIICHUSI.

1.2. Komnereniuu oOy4aromierocsi, (opMupyeMble B PE3yJIbTaTe OCBOCHUS
JUCUUTLITAHBI

- B pesynbTare uzyueHus: y4eOHOUW TUCIUILTUHBI 00YYaIONIUeCcs JOKHBI:
=
- % Copmeprxkanue
g5 KOMIICTEHIIUH
E (w1u ee gacTu) 3HaThb YMeTh Bmanern
g
CIIOCOOHOCTH
BBIOMpATh
MaTepUalIbl JJIst
MIPUMEHEHUS TIPU
SKCIUTyaTalliu U Hagbikamu
pEMOHTE 3¢ dexTuBHOTO U
TPAHCIIOPTHBIX, CBolicTBa MaTepHasoB [Ipumensrts 9KOHOMHUYECKHU
TPaHCIIOPTHO- JUTS TIPUMEHEHUS TIPH MaTepHaITbl IS 000CHOBaHHOTO
TEXHOJIOTHYECKUX JKCIUTyaTaluy U JKCIUTyaTaluy U [IPUMEHEHUS
MaIlvH U PEMOHTE TPAHCIIOPTHO- | PEMOHTA TPAHCIIOPTHO MaTepHuaioB IIpH
I1K-10 obopynoBaHUs TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX SKCIUTyaTaluy U
PasIMYHOIrO MaIlliH U MaIlMH U PEMOHTE TPAHCIIOPTHO
Ha3HAYCHUS C o0opynoBaHus o0opynoBaHHS TEXHOJIOTHYECKIX
Y4ETOM BIIUSHUSI Pa3IMYHOTO Pa3IMYHOTO MaIlvH U
BHEITHAX Ha3HAYCHUS Ha3HAYCHUS o0opynoBaHHA
(hakTopoB U Pa3IMYHOTO
TpeOOBaHMIA Ha3HAYCHUS
0e30IMacHOM,
a3 dexTrBHOMI
JKCIUTyaTallly U
CTOMMOCTH.




2. Mecro mucuuniinHbl B cTpykrype OITIOII

Jucuummaa «HaHomaTepuanbl 1 HAHOTEXHOJIOTHMY PEATU3YETCS B paMKax
JTUCHHUIUIMH T0 BBIOOPY y4eOHOro IUlaHa OOYyYaroIIuXCsi OYHOW W 3a04HOU (opm
oOyuenmst HampasieHuss mnoarotroBku 23.03.03 «Okcmmyaramus TPaHCTOPTHO-
TEXHOJIOTUYECKUX MAIIUH U KOMILIEKCOB.

Jlst MPOXOXKICHUSA JMCLUILIUHBI HEOOXOIMMBI KOMIIETCHIIUH,
chopMUPOBaHHBIC B Pe3yNIbTaTe U3YUCHHS CIASAYIONIUX AUCIUILINH Y4eOHOTO IJIaHa:
«Pusukay, «MareMaTuka.

Jucuurnnraa « HaHoMmartepuanbl 1 HAHOTEXHOJIOTUM» SIBJISIETCSI OCHOBOM JJIA
NaTbHEHIIEro  M3Y4YEHHs]  CIEAYIOIMX  JUCIHUIUIMH:  «MaTepuajoBeaCHUEY,
«TexHosnorust KOHCTPYKIMOHHBIX MAaTEPUATIOBY, « NEKTPOTEXHUKA U IIEKTPOHUKA.

3. O0beM TUCHHUIIINHBI

OOmiass Tpya0eMKOCTh TUCIMIUIMHBI COCTaBIIsSIET 3 3aueTHbIX enuuui] - 108
4acoB B IIIECTOM CEMECTPE U3 KOTOPHIX

Pacnpenenenue yacos PI'P,
®opMma ®opMma
Cemectp Jla6oparopusie | [Ipaktudeckue | CamocrositenbHas | KP,
obyuenus | Jlekiuu KOHTPOJISI
3aHATHUS 3aHATHUS pabota KII
5 OYHas 16 16 76 PI'P 3a4ueT
5 3a04Has 6 6 92 PTP 3a4er

4. Coneprkanue JTUCHUILUIUHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jejiam)

QOunag ¢dopma 00vueHUs

Pacnpenenenue yacos Camocrosi- | DopmMupyemsbie
Tema (pa3zzen) Jlaboparophbie | [IpakTrdeckue | TenbHAS KOMITETCHITUT
Jlexnyn
3aHATHUS 3aHATHUS pabota (xom)
Beenerne Bl 4 18 IK-10
HAHOTEXHOJIOTHIO
PasmepnbIe 2 heKThI 4 4 18 I1K-10
KBanTOBasi MpoBOIMMOCTH 4 4 18 I1K-10
Onruueckue § u 4 4 22 K-10
3aIOMHHAIOIIUE YCTPOICTBA
Hroro 16 16 76
3auer -
3aouHas hopma oOyyeHus
Pacnpenenenne yacon Camocrosi- | DopmMupyemsbie
Tema (pa3zzen) Jla6oparopubie | [IpakTrdeckue | TelbHAs | KOMIICTEHIMH
Jlekmn
3aHATHS 3aHATHS pabora (xonm)
Beexerie Bl 2 24 I1K-10
HAHOTEXHOJIOTHIO
Pasmepnbie 3¢ heKThI 2 2 24 I1K-10
KBanToBast mpoBOIUMOCTh 1 1 24 I1K-10
OnTrueckne § u 1 1 24 K-10
3aMOMUHAIONIHE YCTPOiCTBA
Hroro 6 6 92
3auer 4




5. Oﬁpa3OBaTeJIbeIe TEXHOJOI'MHA, MNPUMEHSAECMbBIC TIIpU OCBOCHUM
AUCHHUIIIINHBI

Mertoauka mpenojgaBaHusl JUCIHMIUIMHBI W peanu3aiis KOMIETCHTHOCTHOTO
MOJIX0/1a B M3JIOKEHUW M BOCTIPUATHH MaTepuaja MpeaycMaTpUBAET MCIIOIb30BAHME
CIEIYIONIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (QOPM TIPOBEIECHUS TPYIIOBBIX,
WHIAVNBUIYATbHBIX, ayIUTOPHBIX 3aHATHH B COYCTAHHWH C BHEAYAMTOPHOU pabOTOi ¢
1enblo (hopMUPOBaHUS U Pa3BUTHUS TPO(ECCHOHATHHBIX HABBIKOB OOYUYAIOIIMXCS:
WHTEPAKTHUBHAS JICKINS C IPUMEHEHHEM BHJICO- U ayIMOMaTEPHAIIOB.

DopMHUpyeMBbIe
Bun KomnuectBo PMHPY
Tema 3ansTHS WNuTtepaktuBHas opmMa | KOMIIETCHIIUH
3aHATUS 4acoB
(ko)
Brenenue B
HaHOTEXHOJIOTHIO,

a3MepHbIe ADeKTb! WHTEPAaKTUBHAS JICKIIUS
JIEKIHA p P ’ 18 C IPUMEHEHUEM BHJICO- [1K-10

ONTUYECKUE U
. U ayJuoMaTepHualioB
3allOMMHAIOLINE YCTPOICTBA,

KBAaHTOBas IMMPOBOJANMOCTD

6. VYueOHO-MeToqUYecKOe o0ecreyeHHe CAMOCTOSITEIbLHOH PadoThI
CTY/IEHTOB

TemaTuka caMOCTOSTEIbHOU PaOOThI:

1. Mopenu Oecnopsinka. Sueuctolid  Oecriopsigok. Tomosiorudeckuit
oecriopsiiok. KontunyanbpHbiil Oecriopsinok. Bo3OyxaeHuss B HEyNoOpsiIOYEHHBIX
pelieTkax pa3inuHON pPa3MEPHOCTH.

2. OnemeHTapHble BO30YXIACHHUS AJIEKTPOHHOro rasa. [lmasmMoHbl U
AIIEKTPOHHO-IBIpOUHbIe Tapbl. [loBepxHOCTHBIE BO30YXIeHMs. [loBepXHOCTHBIE
IJIa3MOHBI U MOISPUTOHBL. [I[pOBOAMMOCTD B 3JIEKTPOHHOM rase.

3. Paznuunpie  TUOBI ~ TPOBOJUMOCTH B YIOPSAOYEHHBIX U
pPa3ymopsiIOUCHHBIX METaUlaX U MOJYIPOBOJAHHUKAX. 3aBUCUMOCTH YACIbHOTO
COMpOTHUBJIEHUS  OoT  Temmeparypbl.  OtpunarensHas  auddepeHnnanpHas
npoBoaumocTh [lonsitue 06 r¢pdexre Konmo.

4, OcCHOBHbIE HJIEM TEOpUM JIOKAIM3alMU. TepMOaKTUBUPOBAHHAS
MPOBOJAUMOCTH B peKUME JioKanu3auu. [TousTre o0 aH1epCOHOBCKOM JTOKaTU3aINu.
['paHuIIbI CTIEKTPA U XBOCTHI 30H.

S. Teopuss Taynecca. Jlokanuzauus B TOHKHUX MPOBOJOKaX U 3P EKTHI
KOHEYHOM Temmeparypbl. [IOHSITHE O CKEMIMHIOBOW TEOpUM JOKAIM3aluu. Pexum
CJIa00H JTOKAJTHU3aI .

6. ITepkommanuonneie  mpouecchl. [IpOBOAUMOCTH  CIy4yallHOM CETKHU
conpotusiicHUH. [IpbKKOBast IPOBOAUMOCTb.

7. Mexanusmbl cOosi ¢da3bl 3a CYET B3aUMOJICHCTBUA C OKPYKEHUEM:
MPUIOKEHHUE K KYJTOHOBCKOMY B3aMMOJICHCTBUIO JIEKTPOHOB B METAJIJIaX.

8. KBanToBsiii a3 dext Xomna. Jlokanuzaiusi B CUIbHBIX MATHUTHBIX MOJSX
B KBaHTOBOM 3(pdekre Xomna. poOHbiii KBaHTOBBIN dpdext Xoma.




9. Me3ockonuka W CBEPXIPOBOAUMOCTh. (CBEPXNPOBOASAIIME KOJNbLA U
ToHKHE MpoBOoJIokH. CabocBsa3aHHble cBepXMpoBOAHUKU. DPdekTol IxozedcoHa u
SNS KOHTaKTBHlI.

10. DOnekrtpuyeckue CBOMCTBA HAHOUACTHUI, UX MOJSPHU3ALUS JBUKYITUMUCS
3apsaMM U UX BIMSHUE HA JBUKYIUECS 3apsi/ibl.

11. HM3nydyeHHne HAHOUYACTHI], TEHEPUPYEMOE IBIDKYIIUMUCS 3apsAaaMH.

12. DOnekTpoHHBIE  COCTOSHUSI B YNOPSAJOYEHHBIX  HAHOYACTHIIAX.
[TonynpoBOJHUKOBBIE CBOMCTBA HAHOTPYOOK.

13.  DOddekTs KaHATUPOBaHMS B HAHOTPYOKaX.

WHauBHyaJIbHbBIE 33]JIaHUS

Pedepartsr:

1)  HaHOTeXHOJOTWU MPU MPOU3BOACTBE COBPEMEHHBIX HHTETPATBHBIX CXEM
Y MUKPOMPOLECCOPOB.

2)  dusnyeckue MPUHIUIBI pa00Thl MATHUTHBIX HOCHTEINEH HH(pOPMAIIUHL.

3)  CoBpeMeHHBIC TEXHOJOTMH IMPOU3BOACTBA dHEPrOHE3aBUCUMOU (hidi-
namsTH.

4)  KoMIo3uTHBIE MaTepUaIIbI ISl CTPOUTEIHCTBA

5)  Hanomopomkwu

6) HaHoTexHOJIOTMU B 3JEKTPOTCXHHUKE

7)  TlomumepHbIe KOMIO3UTHI KAK MAaTEPHAN TSI MAIITMHOCTPOCHHS

TBopueckue NpoeKTh

1)  HccnemoBanuwe cBOWCTB TpadeHa W YIJIEPOJAHBIX HAHOTPYOOK TIpH
IIOMOLIY METO/1a MOJIEKYJIIPHON TUHAMUKHA

2)  Pacuer pexuma pabOThl TYHHEIBHBIX JHOAOB JUIS Pa3IMYHBIX
NPHWIOKEHUS B JJIIEKTPOHUKE

3)  HccnenoBanue (HyHKIMOHAIBHBIX MMOKPBITUI IS HOBBIX MaTEPHAIOB




1. @DoH OIIEHOYHbIX CpeacTB Jsi MNPOBCACHUSA TEKYHIEIr0 KOHTPOJISA
yYCcnnieBaeMoCTH, HpOMC)KyTO‘IHOﬁ aTTeCTalluM 110 UHTOraM OCBOCHMA JUCHHUILJIHHBI

Omnucanue mokasarejaeu u KpUTCPHUCB OLCHHBAHUA KOMHCTCHHI/Iﬁ Ha Pa3HbIX

YPOBHSIX C(HOPMUPOBAHHOCTH:
=
S
S £ g £
a E 5 5 5 | Cnoco0bl 1 cpefcTsa
I3 T [Tokazarenu 1OCTUXKEHUS 3aJaHHOTO 5 T
Kon, nanmenoBanne |@ @ © @ © | OLEHWBAHHUS YPOBHA
89 & YPOBHSI OCBOCHHST KOMITETEHITUN U s 5
KOMITETEHIIMH Q. &z = 2 | chopMupOBaHHOCTH
> § S KPUTEPUH OLICHUBAHMS g S
2 8 53 KOMIIETEHIIUN
o N
g
3HATH:
OCHOBHBIC (PM3NYECKHE SIBIICHHUS, JISKAIIHE
= B OCHOBE CBOICTB MAaT€pUAJIOB;
2 yMeTh:
3] N 3a1UTa OTYETOB 10
£} pasnMYaTh CBOWCTBA MAaTEPHasIOB IO UX o
. = mabopaTOpHBIM
= (hM3UKO-XMMUYECKUM XapaKTePUCTUKAM, )
=) E 3aHATHUSIM,
o BJIaJ€eTh: EN
8 . S TECTHPOBAHHUE,
TIK-10 5 TEXHOJIOTMEHU MPUMECHCHUS MaTEpuajoB C 3a4eT
CITOCOOHOCTD & HEOOXOJMMBIMU CBOWCTBAMH ITPH
BBIOMpATH = JKCIUTyaTallud U PEMOHTE TPAHCIIOPTHO-
MaTepUabl JJIs TEXHOJIOTHYECKHUX MAIIHH U 000PYyI0BaHM
NpUMCHCHUSA IIpHU PAa3JIMYHOI0 Ha3HAYCHU A
AKCIUTyaTaluu U 3HATh:
pEMOHTE OCHOBHbBIC ()M3NYECKHE SIBIICHUS, JISKAIIHE
TPAHCIIOPTHBIX, B OCHOBE CBOMCTB MaTepHaJIOB;
TPaHCIIOPTHO- e  METOBI TPOU3BOJICTBA MATEPHAIIOB C
TEXHOJIOTUYECKHUX 3aIaHHBIMHU (PU3HKO-XUMHUICCKUMHU
MallvH 1 CBONMCTBaMH;
o0opynoBaHHS YMeEThb:
] a3JIN4aTh CBOMCTBA MAaTEpHAJIOB I10 UX
pa3IMYHOrO =
Ha3HAa4YCHHUI C Q (hM3UKO-XMMUYECKIM XapaKTePUCTHKAM;
o
Y4€TOM BJIMAHUA e o MoI0MpaTh COYCTAHHS MAaTEPHUAJIOB JIJIS 3aIura OT4ETOB 110
BHCIIHHX (DaKTOPOB = MPOEKTUPYEMBIX TPAHCIIOPTHO- 2 71a00paTOPHBIM
v — [}
¥ TpeOoBaHUiH a TEXHOJIOTHYECKHUX MAIIHH U 000PYI0BaHM = 3aHATHUSM,
Oe30macHoH, § pa3InyHOrO Ha3HAYECHUS, 3 TECTUPOBAHUE,
3(1)(1)6KTI/IBHOI/I % BJIa/IeTh: 3aQUET
OKCILTyaTallnk 1 2. TEXHOJIOTHEH MPUMEHEHHUS MATEPUAIIOB C
CTOUMOCTH. =

HEOOXOJMMBIMU CBOWCTBAMH IIPH
9KCIUTyaTallui U PEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX MAIIHH U 000PYI0BaHM
Ppa3IMYHOTO Ha3HAUCHUS
HaBbIKAMU B3aUMHOI 3aMEHbI MaTEpPUAIIOB
JUIS JOCTYDKSHUS 3aIaHHBIX CBOMCTB
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIHUH U
000pyTOBaHMS PA3IMIHOTO HA3HAYCHUS;




KOI[, HaMMCHOBAHHEC
KOMIICTCHIINH

YpoBeHb
chOopMHUPOBAHHOCTH

KOMIICTCHITNHU

Tlokazarenu TOCTHKEHHS 3aJJaHHOTO
YPOBHA OCBOCHUA KOMIICTCHIIUU U
KpUTEpHUU OLICHUBAHUSA

OueHuBanue
KOMIIETEHIIAA

Croco0bI U cpencTBa

OIICHUBAHUS YPOBHS

c(hopMHUPOBAHHOCTH
KOMITETCHITUU

Bricokuii ypoBeHb

)

3HATh:
OCHOBHBIC (1)I/I3I/I‘IGCKI/IG SABJICHUA, JIC)KAIIUC
B OCHOBE CBOMCTB MaTepuaios;
METObI IPOU3BOICTBA MAaTEPHAIIOB C
3aJaHHbIMHU @HSHKO-XHMHHGCKI/IMI/I
CBOWMCTBaMH,
IIPUEMBI IIPOECKTUPOBAHKS MaTEPHUAJIOB C
3aJJaHHBIMU CBOIICTBaMHU;
yMeTh:
pasznuyaTh CBOMCTBA MAaTEPHANIOB IO UX
(hM3UKO-XUMHYECKAM XapaKTEPUCTUKAM;
MoI0MpaTh COYCTAHMS MATEPUATIOB JIJIS
MPOEKTUPYEMBIX TPAHCIIOPTHO-
TCXHOJIOTNYCCKUX MAIlIH U OGOpy,I[OBaHI/ISI
Pa3IMYHOr0 Ha3HAYECHUS;
MPOEKTUPOBATH MAaTEPUAIIBI C 3aIaHHBIMU
CBOMCTBaMU;
BJAJETh:

TGXHOJ’IOFI/ICf/I HpI/IMCHCHI/Iﬂ MaTCpI/IaJIOB C
HEOOXOMMBIMU CBOWCTBAMH IIPH
9KCIUTyaTallui U pEMOHTE TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIWH U 000pYyI0BaHUS
Ppa3IMYHOTO Ha3HAUCHUSI
HaBbIKAMU B3aUMHOI 3aMEHBI MaTEpPUAIIOB
JUI JOCTHIKEHUS 3aJaHHBIX CBOMCTB
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIIUH U
000pYyIOBaHUS PA3INIHOTO HA3HAUCHIS;

e  HaBBIKAMHM CO3JIaHUS MaTEPHUAIIOB C
3aJlaHHBIMHU CBOMCTBaMU C IPUMEHEHUEM
HAHOTCXHOJIOTHIA.

3a4TCHO

3alMTa OTYETOB 0
71a00paTOPHBIM
3aHATHUSM,
TECTUPOBaHHE,
3a4eT

[Ipu HEPOXOKIEHUH OPOTOBOTO YPOBHS CTABUTCS OLIEHKA «HE 3a4TEHO.




7.2. KoHTpoJIbHBbIE 3aJaHHUsI M MaTepuajbl, HeOOXOANMMBIE I OLEHKH
3HAHWii, yMEHUI U HABBIKOB U (WJH) ONBITA JAEATEIbHOCTH, XapaKTEePU3yIOLIHNX
Tranbl GopMHPOBAHHUA KOMIIETEHUMI B Ipoluecce 0CBOeHHMsI 00pa3oBaTebHOM
NPOrpamMMslI

7.2.1. KoHTpoJbHBIE BONPOCHI MO TeMaM (pa3jejaM) JJsl ONMpPOCa HAa
3aHATHAX

Tema (pa3znen) Bompocer

1) KakoBbl nmpunimme! paboTel d5eKTposn3epa’?

2) B yem npeuMyniecTBO HCIOJIB30BAHUS BOIOPOIHOTO
TOILUINBA?

3) Boruncnuts KIIJI anexTponusepa, eciu U3BECTHO, UTO Ha
HEM BBIICIWIOCH 15 MIT BoJopoia, a 3apsij, NPOTEKIINN 3a BpEMsI
anekTposinia paseH 1000 K.

BBenenre B HAHOTEXHOJIOTHIO

4) Jl1st uero ciry>kut MemOpaHa B TOTUTMBHOM stueiike?

5) [To kakoif mpuUYMHE aBTOMOOWIIN, pabOTaOIINE HA
BOJIOPOJIE, HA3bIBAIOT ABTOMOOMIISIMH C HYJIEBBIM BBIXJIOTIOM?

1) [TepeuricuTe M3BECTHRIE BaM aJIOTPOITHBIEC (hOpMEBI yTiepoa’?

2) Kakoe npencrapnenne ncnoap3yeTcs AJIsl OTMCAHUS
pacrpeneneHus 2JIeKTPOHOB B aToMax?

3) Hepeqncm/ne HU3BCCTHBIC BaM MCTOAbI Ha6J'HO,[[CHI/I$I

Pazmeprbie 3¢ dhexTs HaHOCTPYKTYD.

4) Uro mpencraBisiia w3 cedsl mepBas aToMHasi CTPYKTypa,
CO3/[aHHAs C MOMOIIBI aTOMHO-CHJIOBOTO MHKPOCKOTIA?

5) BeIunciure fuamMerp yriepoaHoi HaHOTPYOKH ¢ HHIEKCAaMK
xupanbpHocTH N=5 M=0.

1) KakoBbI OCHOBHBIE 3Tanbl 00pa3zoBaHusi P-N-epexoaa.

2) [lepeunciute >Tambl ASUCTBHUS BHEIIHETO HANpPSDKEHUS Ha P-N-
Mepexo/]1 B HOJTYNPOBOJHUKAX.

3) B 4yem oTnmune AeficTBUS BHEIIHErO HANPsDKEHUS Ha P-N-
Mepexo/] B CHJIHHO JIETUPOBAHHBIX MOTYIPOBOJHUKAX OT JEHCTBUS
KBanrtoBas mpoBoaumMocTh HanpsbKEHMsI B 0OBIYHBIX P-N-TIepexoax B MOJYIPOBOIHHUKAX.

4) Uto Takoe TYHHEIbHBIH A deKrT?

5) ITepeuncnure ocHOBHEIE cBOMcTBAa BAX TyHHENHEHOTO AMOIA U
COITOCTaBbTE MX C Pe3yJIbTaTaMH KOMITHIOTEPHOTO MOJIETUPOBAHUS
TYHHEJIBHOTO TpoIiecca.

6) Ha3zoBure o0nactu npuMeHEeHNsI TYHHEIBHBIX U 00paIeHHbIX
JHOMI0B.

1) 3Hasi, 4TO IIIOTHOCTh KJIETOK JIyKa COCTaBseT 625 MM 1
SBIISIETCSI TOCTOSTHHOM, BBIYUCINTD, CKOJIBKO KIJIETOK JIyKa HaXOAHUTCS B
o0beMe 11apooOpa3Hoil TyKOBHLEI O€3 KOPHS M BEpXHEW POCTKOBOH
yacTu nuaMerpoMm 3 cM. OTBET OKPYTIIUTH JO IEJIOT0 YHUCIA.

2) Uro sBRsieTcs] MPUYMHOM MOSBICHUS ONITHYECKOTO Tpeiena
Onruueckue U 3alIOMUHAIOLINE
_ MHUKpOcKomna?
TPOMCTB =
yerpouctsa 3) PaccuuraiiTe yBennueHre MUKPOCKOIA, €CIIH YBETHUCHHE
obwpekTHBa paBHO 10, a yBenmuieHne okymsipa 15.
4) Kaxue Tunsl ontudeckoi MUKPOCKOITUY BaM U3BECTHBI?
5) B kakux ciaydasx yBeJIMUCHHSI OOBIYHOTO ONTUYECKOTO

mukpockona HEJJOCTATOYHO s nabmonenust oobekra? A)
neiikonuTsl, b) aromsl apesecunsl, B)/IHK, I ®ymnepen Cg




M kana OLICHUBAaHUs OTBE€TOB Ha BOIIPOCHI

[IIxana orieHEnBaHus

Kpurepuu onieHnBanusI

OOyuatomuiicss TIIyOOKO M COAEP)KATENIbHO pAacKpbIBaeT OTBET Ha

«OTanyHO» Ka)KJIbI TEOPETUYECKUI BOIPOC, HE MOMYCTUB OMMOOK. OTBET HOCHUT
Pa3BEPHYTHIM ¥ HCUEPIBIBAIOIIUN XapaKTep.
OO0yuaromuiics B 11eJIOM PacKpbhIBAE€T TEOPETUUECKUE BOIMPOCHI, OJTHAKO
«Xopouio» OTBET XOTS OBl Ha OJMH W3 HHUX HE HOCUT pPa3BEepHYTOTO H

MCUEPITBIBAIOIIETO XapaKTepa.

«Y,Z[OBJ'IeTBOp HUTCIBHO»

OOyuaromuiicss B 1LIEJIOM pacKpbIBaeT TEOPETUYECKHUE BOIPOCH H
JOIyCKaeT Psii HETOUYHOCTEH, (parMEHTapHO PACKPHIBACT COACPIKAHUE
TEOPETUYECKUX BONPOCOB WM HMX pPACKPBIBAET COJECPKATEIbHO, HO
JOITyCKasi 3HAYNTEIbHBIC HETOYHOCTH.

«Hey,HOBJ'IeTBOpI/ITCJ'ILHO»

OOyyaromuiicss He 3HA€T OTBETOB HA IIOCTABICHHBIC TEOPETHYCCKHE
BOIIPOCHI.

7.2.2. OnieHOYHbIE CPeACTBA OCTATOYHBIX 3HAHUIA (TECT)
1.Ubst HaydyHO-TIOMYJIsSIpHAS JIEKIUS MOJI0KKIa HAaYyaja0 HOBOTO ATana pa3BUTHUS
TEXHOJIOTMH U CTaja TOYKOW OTCUETa Pa3BUTHSI HAHOTEXHOJIOTUH.

OTBETHIL;

1. Puuapn @. ®eiinman
2. Anp0epT DiHIITEIH
3. Opuk K. [Ipekcaep
4. I'enpux Popep

2. KTO aBTOp KOHLENIMH CO3JaHUS «MOJIEKYJISIPHBIX MAITuH»?

OrtBer:

1. 'epn Kapn bunnur
2. Opuk K. Jlpexcnep
3. Jlemokpur
4. I1. Iupax

3. Kakue TexHosoruu (BO3MOXHOCTH) CTajdu (CTaHyT) JOCTYMHBI Ojiaromaps
Pa3BUTHIO HAHOTEXHOJOTWU? BpiOepuTe YTO U3 HWKEMEPEUUCICHHOTO BEPHO
(BO3MO>XHO HECKOJIBKO BEPHBIX OTBETOB)

OTBETHI;
[ ]

CBepXMOIIHbBIE U CBEPXMHHHUATIOPHBIE KOMITBIOTEPHI
CBepXuyBCTBUTENbHBIE U BBICOKOCTAOMIIbHBIE OMOJaTYUKH
Bricok03(heKTUBHBIE TOIJIUBHBIE 3JIEMEHTHI

N306aBieHne OT 4eT0BEYECKOH TIIyOCTH

4. Kto siBIsIeTCSI OCHOBOITOJIO)KHUKOM KOPITYCKYJISIPHO-BOJTHOBOTO Ayainn3mMa’?
1. 3. llIpeaunrep
2. B. I'eitzendepr
3. JIyn ne bpoiinb
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4. Puuapn ®@. Oeitnman

5. B 4eM oTian4ue KBAaHTOBOI'O ocUATOpa OT KIACCHYCCKOI'O (BOSMO}KHO

HECKOJIbKO BAPUAHTOB OTBETA):

1.ns1  KBAHTOBOTO  OCIHWIISATOpa  MPUMEHHMO  COOTHOIIICHHE
['eitzenOepra

2. KBaHTOBBI OCHWUIATOP MOMKET HAaXOJUThCS TOJBKO B CUETHOM
MHOXKECTBE  CTAI[MOHAPHBIX COCTOSHUM, B KOTOPBIX OH  O0iamaer
OIIPENIETICHHON DHEPruen

3. Jlis KBaHTOBOrO OCHWJUISTOPAa Mbl HMEEM BO3MOXKHOCTh TOYHO
npeAcKa3aTh ero Oymayiiee

4. DHeprusi OCHOBHOT'O COCTOSIHHS KBAaHTOBOTO OCIWJUIATOpA paBHA
HYJTIO

6. KananupoBaHue 4acTuil B MOHOKpHCTAJIIAX.
210 —

1. sBieHHe, CBA3aHHOE C MPOHUKHOBEHHEM YCKOPEHHBIX YaCTHIL
MEXIY psSIaMH IUIOTHO YIAKOBAaHHBIX aTOMOB B MOHOKpPHCTaJIaX Ha
3HAYUTEIHLHO OOJNBINYI0 TUIYOMHY, Y€M 3TO BO3MOXKHO TPU JBIKCHUU B
HEKOTOPOM CJIIy4alHOM HAIPaBJICHUU

2. siBneHue 00pa3oBaHMs KaHAJOB B MOHOKPHUCTAJUIC B MPOIECCE UX
pocta

3. SBJIEHWUE CBA3aHHOE C YIOPSAOYEHUEM OTIEIbHBIX CJIIOCB B
KpUCTa/NIe TOA JEWCTBUEM MArHUTHBIX W DJIGKTPUUYECKUX TMOJIEH,
MPHUBOJISAIINX K BEICTPAMBAHUIO UX B OMPECICHHOM HaIlpaBJICHUN

4. sBIeHVE TMPOHUKHOBEHMS YACTHI] U3 OJHOTO BEIIECTBA B JAPYIo€ C
TEYEHUEM BPEMEHU O]l IEHCTBUEM HX TEIIOBOTO ABUKEHUS

7. BpiOepuTe METOABI M3MEPEHUN CTPYKTYpbl TBEPAOro Teja (BO3MOXKHO

HCECKOJIBKO BApHUAHTOB OTBeTa)I

1. ua(pakpacHas CrIeKTPOCKOIIHUS;

2. CIEKTPOCKOIHUS OJIMKHETO U JaJIbHETO yibTpaduoieTa;
3. aNeKTpoHHAas cieKTpockonus Hu3kux sHepruit (LEED);
4. noHHas criekTpockonus Hu3kux sHepruit (LEID);

8. YcTraHoBUTE COOTBETCTBUSA MCXKIAY BUIOM MHKPOCKOIIMK H €0 OCHOBHBIM

(bU3HMYECKUM TPUHITUIIOM.

1. OnTrueckass MUKPOCKOITHS A. g momydeHus
M300paKEHUS UCTIONB3YETCS TPOXOSIINIA UITU OTPAKEHHBIM CBET
2. DAeKTpOHHAs MUKPOCKOIIHUS b. [ma mnonydyeHud

M300paKEHUS UCTIONB3YETCS MTyUOK JeKTPOHOB ¢ sHeprueit 200 — 400 k3B
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3.Ckanupymromas TyHHEIbHAass MUKPOCKOIIHS B. s
MOJTYYCHUST M300paKEHUsI WCTIOIb3yeTCs TYHHENbHBIA 3(P(EKT, B YaCTHOCTH
WU3MEPEHUE BEJINYMHBI TYHHEIBHOI'O TOKA, BO3HUKAOIIETO IIPUA ITOM.

4.ATOMHO-CUIJIOBAsi MUKPOCKOIUS I. Hcnone3yercs
perucrpanus  CHJIOBOTO  B3aMMOJEHCTBHMSL ~ MEXAY  ITOBEPXHOCTBIO
uccienyeMoro oopasia 1 30H10M

9.Kakue wu3 npeacTaBICHHBIX OOBEKTOB  SBJISIOTCS HAHOYACTUIIAMH
(BO3MOKHO HECKOJIbKO BAPUAHTOB OTBETA):
1. ®ynnepen
2. KBaHToOBas To4Ka
3. VYruepoaHas HaHOTpyOKa
4. YacTu1a nbuIbIlbl JIMCTBEHHBIX JICPEBHEB
5.
10. Kakumu U3 nepeyncaeHHbIX CBOMCTB 00J1aat0T (yJIIepEHBI.
1. CBepxmnpoBOoAUMOCTb
2. Henunelinple ONTUYECKUE CBOWCTBA
3. 3HauuTenbHas MPOTSHKEHHOCTh MOJEKYNBl (yuiepeHa B OTHOM
HAIPABJICHUH 110 CPABHEHUU C ABYMS APYTUMHU

11. YcraHoBuTe COOTBETCTBUE MEXKIY THUIIOM YIJIEPOAHBIX HAHOTPYOOK H
WHJIEKCAMU KUPaJIbHOCTH:

1. 3ur-3ar (zig-zag) A. 10-0
2. IIpou3BoIbHOM KUPATBbHOCTH b. 9-7
3. Kpecenbnas (armchair) B. 5-5

12. Vkaxure KakoMy THUIY IPOBOAUMOCTH COOTBETCTBYET YIJIEPOJIHAA
HaHOTpYOKa ¢ KupanbHOCThIO 10-10
1. merainueckas
2. TOJIYNIPOBOJTHUKOBAs
3. IudIeKTpUYecKas

13. Vkaxute Kakue U3 O3THUX CBOWCTB XapaKTE€pPHbl ISl YIJIEPOJHBIX
HaHotpyook (YHT).
1. Beicokast 371€KTpOIPOBOAHOCTD B HAIIpaBIeHUU BAOJIb ocu Y HT.
2. bonpiias BenuunHa Moayist FOHra
3. Cioco6HOCTH 00Pa30BBIBATH MOTYIPOBOJIHUKOBEIE P-N MEPEXOIbI
4.CrtocoOHOCTH COOMPATHCS B KT'YThI, COCTOSIIIINE U3 HECKOIbKUX YHT
Beruucnurensnsie 3anaun. Hanoyactunel.

14. BpluuciauTe 4YacToTy BO3JCHCTBHS aTOMOB TIpad)€HOBOM IUIOCKOCTH Ha
YaCTHUIy JETALYIO MAPAJIIEIBHO €€ MOBEPXHOCTH HA MaJIOM PACCTOSHHUM OT HEE, KAK
nokaszaHo Ha Puc. 1 (y4uThIBaTh TOJIHKO B3aMMOJIEUCTBHE C OIMDKANIIMMKU aTOMaMU
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yriiepoja), pu YCIOBUM, YTO TpadeHOBasl MIIOCKOCTh MPEACTABISIET COO0M perieTKy
COCTOSIIYI0 W3 TMPaBWIBHBIX MIECTHYTodbHUKOB (Purc.2) mimHa CTOPOHBI KOTOPBIX
1010
coctanisier 1.42 A (1A=10""M) , a CKOPOCTh ABMKEHHUS YacTHUIlLI paBHa 4 A/tic, (1 mic
-12
=107 ¢). OtBer 3anucath B TI'Il ¥ OKPYTJIUTDH O THICSYHBIX.

= - » [patheHoBas nnockocTb
s T T
T Y T TpaekTopua
‘&?(’u\?ﬁ’“\?&uh YacTHLbI
i 1
) a...f”u\“a.f?“.'zi Biin ceepxy

p : r i T
S04 o

[patheHoBanA NNoCKOCTE

Puc.1

Bupa choky

Puc. 2

15. HWcnone3ys dopmyny s ONpPEASieHUS TuaMerpa  YrJIepOIHOU
nanorpyOku (YHT) d=sqrt(3)*a*sqrt(m*+n°+m*n)/Pi,rne a=1.42 A (1A (AHrcrpem)
= 10"M) muMHA YrIepOA-yIIepOMHOI CBSI3H, ONPEACIHTh PACCTOSHHE MEKIY
cnosimu aByxcioinoit YHT: 15-15@20-20 (VHT 15-15 waxomutcst Baytpu YHT 20-

20). OTBET OKPYIJIUTH JI0 COTHIX J0JIe AHTCTpeMa

16. Haliqute yBenuyeHne MUKPOCKOIIA, eciii pazmep oobekTa Lo=100 MM, a
pasMep n300pakeHus, HabmrogaemMoro B okyisip L=10 mm.

17. CrnocoboM moJydeHHs] OCTPEHILero 30HAa JJisl IPOBEIECHUS U3MEPEHUN B
CKaHHUPYIOIIEH TYHHEIbHOM MHMKPOCKONHMM SIBISETCS (BO3MOXHO HECKOJIBKO
BApUAHTOB OTBETA):

1. DeKTpoXHMMHYECKOE MPOTPABIMBAHHE IPOBOJOYHOM 3arOTOBKU B
pactBope KOH.
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2. Pa3pe3aHne TPOBOJIOYHOW 3arOTOBKU C OJHOBPEMEHHBIM €€
BBITSITUBAHUEM.
3. BeiTaunBaHKE Ha TOKAPHOM CTaHKE.

18. Crtoco6om 1o3BoJISOMKUM C(HOKYCUPOBATH MYYOK JIEKTPOHOB MPHU padoTe
MIPOCBEUMBAIOIIETO JIEKTPOHHOTO MUKPOCKOIIA SBJISCTCS UCIIOIH30BAHUE:
1. MarHuTHBIX JIMH3
2. OnTu4eckux JIMH3
3. CnenmanbHbIX quadparm

19. BepHo 1M, 4TO HE CYIIECTBYET ONTHYECKUX MHUKPOCKOIOB CIOCOOHBIX
MPEOI0JIETh TaK Ha3biBaeMbli Oaphep AOOe (orpaHUYeHHE MPUCYIIEE ONMTHYECKON
CUCTEME BCJIEICTBUE SIBJIEHUS AUDPAKLIIN)

Jla/Her

20. T'ekkoH — smiepuna, crnocoOHas MEpPEeABUTaTbCAd IO BEPTHKAJIbHBIM
noBepxHocTsiM (Puc. 1) m nmaxxe mo mortonky. Bce 3To mpoucxomut Onaromaps
ycTpoiictBy nomaomuBbl ee jamn (Puc. 2 A). Koxa moaoiB NOKpbITa MeJIbYalllInMu
meTuHKamMu auamerpoM okojio 100 mxm (Puc. 2 b, B), koTtophle Ha KOHIIaX
pa3BeTBIAIOTCA Ha emie Oosiee Menkue meruHku (400 — 1000 mryk) (Puc. 2 T),
Ka)KJasl U3 KOTOPbIX OKAaHYMBAETCS TPEyroiabHOU Jionatoukoi (Puc. 2 1) mmpuHoii
okosio 0,2 MxM (uiu 200 HM). Takue JTomaToyku 00ECIeYUBaIOT CICTUICHUE C JIF0OOM
JaXe OYEeHb IJIaJKON MOBEPXHOCTHIO 3a CUET CJA0bIX MEXMOJEKYISpHbIX Ban-nep-
BaanwcoBbix cmin. Cyurasi, 4TO INIOTHOCTH IETHHOK cocTasjser 1,5 miH. Ha 1 oM’
MOBEPXHOCTH TMOJOIIBHl TEKKOHA, a JIONAaTOYKa Ha KOHIE MPEICTaBiIseT Cco0oM
PaBHOCTOPOHHUI TPEYTOJbHHUK paccYuTaTh A(H(HEKTUBHYIO IUIONIA/b Pa3BUBAEMYIO
OBEPXHOCTBIO TOAOLIBEL B 1 cM’. BbIpasuTe OTBET B MM°, OTBET OKPYIJIHTE [0
TBICSYHBIX.

CTPOEHME NAINKUWA FrEKKOHA

AN

21. T'ekkoH — smiepuia, CHOCOOHAs TMEPEABUTaThCA IO BEPTHUKAIHHBIM
noBepxHocTsiM (Puc. 1) m paxe mo moronky. Bce 310 mpoucxoaut Omnaronaps
ycTpoicTBy nonomBel ee jan (Puc. 2 A). Koxka momomB mokpbiTa Melb4aliiuMu
meTuHkamMu  auamerpom okoio 100 mxm (Puc. 2 b, B), koTtopeie Ha KOHIax
pa3BeTBISIIOTCS Ha eme Oonee menkue meTtuHku (400 — 1000 mryk) (Puc. 2 T),
KakJ1asi U3 KOTOPBIX OKaHYMBAETCS TpeyrojbHou jonaroukon (Puc. 2 J[) mupunoi
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okosio 0,2 MxM (mau 200 HM). Takue J10MaTovuky 0OECIeYUBAIOT CLEIUIEHUE C JIF0OOH
Jla)Ke OYEHb IIaJIKOW MOBEPXHOCTBIO 3a CYET CIAOBIX MEXMOJEKYISpHbIX Ban-nep-
BaanbCOBBIX CHI, OOCCICUHBAIONMX CHIy CIeIIeHns okono 10 H/em®, uro
COOTBETCTBYET Becy | kr. PaccunTaiiTe Kakyr0 MUHUMAJIbHYIO IJI0MIAb HEOOXOAUMO
UMETh CHEIHUAIBHBIM MPUCIIOCOOJICHHUSM BBIIIOJIHEHHBIM 10 MOAOOUIO JIall TeKKOHA,
4TOOBl UMETh CIOCOOHOCTH ylepx’uBaTh Bec uenoBeka (80 kr). OTBeT 3amuiiuTe B

2
CM .

CTPOEHME NAINKUWA FrEKKOHA

AVE

22. Kakue "3 IEepeYUCIEHHbIX NPUMEHEHHN XapaKTEepPHbl ISl TYHHEIbHBIX
JIMOJI0B
1. Ycunenue curnana
2. I'enepamus CBY xonebanuii
3. TpurrepHbie cxeMbl
4. Hakorenue 3apsiaa.

23. KakoB XapakTepHblil CpeHUI pa3Mep KIETOK yeraoBeKka?
1. 10-50 Mxm
2.0.5 -5 Mxm
3. 100-1000 mxMm

24, B Kakux U3 TEPEUUCICHHBIX MPOAYKTOB TIPU  IPOU3BOJCTBE
MCIIOJI30BAIMCh HAHOTEXHOJIOIMH
1. Mukponpoueccopsl IOCIEIHErO MOKOJICHUS
2. YriennacTUKOBBIM KOMITIO3UTHBIM MaTeprai
3. I'padurToBbIii KapaHaall
4. Jluct nucyeit Oymaru

25. BpIUMCAUTH KaKO€ KOJTMYECTBO MH(OPMAIIMU YMECTUTCS Ha KapTe MaMsTH,
€CJIM pa3Mep OJHOIrO 3allOMHUHAIOLIEro eMenTa paBeH 30x30 HM, pa3mep 4wuia, Ha
KOTOPOM pa3MEUIaloTCsl 3allOMUHAIOIINE JIEMEHThI paBeH SxSmm. Jlns copasku 1
cnocobeH xpaHuTh | Out umHpopmanmu. 16aiT= 8 Our. 1Kb6aiit =1024 Oaiira,
1Mo0aiit=1024Ko6aiira, 1I'6aiit=1024M6aiita. OTBET OKpYTJIUTD 10 COThIX [ OaiT.

OtBersl:
1. 3,231
2. 40016
15



3. 03216
4. 1,23T6

26. BrpiOepute BemecTBa, B KOTOPBIX HPHUCYTCTBYET YIVIEpOA (BO3MOXKEH
BbIOOpP HECKOJIBKUX BApUAHTOB OTBETA).
1. Anmas
2. I'padpur
3. ®ymiepen
4. Peunon necok

IIxajga oneHUBaHUA

[Ixana olleHMBaHUA Kpurepuu onienuBanus
OOyuatommiics TIyOOKO M COIEP)KaTeIbHO pPACKPBIBAET TEMY
«OTAn4HO» CaMOCTOSITEIPHOW palboThl, HE JOMyCTUB OIMUOOK. OTBET HOCHUT

Pa3BEPHYTHIM U UCUEPIBIBAIOLIUN XapaKTED.

OOyuarommiicsi B IIEJIOM pPACKPBIBAET TEMY CaMOCTOSTEIHHOM
«Xopomio» paboThl, OJHAKO OTBET XOTA OBl Ha OJAMH W3 HUX HE HOCUT
Pa3BEPHYTOTO M UCUEPIIBIBAIOIIETO XapaKTepa.

OO0 yuaromuiics B IIEJIOM PACKPBIBAET TEMY CAMOCTOATEIIbHON pabOThI
U JIOMyCKaeT psAd HETOYHOCTEeH, (parMeHTapHO pPACKPHIBAET
COJICp)KaHHE TCOPETHUYCCKHX BOMPOCOB WM HX PACKpPhIBACT
coJiepKaTeNIbHO, HO JIOMYCKasl 3HAYNTENbHBIE HETOUHOCTH.

«Y IOBIETBOPUTEIILHO»

OOyuarommiicsi HEe BIIaJICET BBIOPAHHOW TEMOW CaMOCTOSTEIHHOM

«HeynoBneTBOpUTEIEHO
YA p paboThI

7.2.5. WuauBUAyadbHbIe 3aJlaHUsl VIS  BBINOJHEHUS] PAaCYeTHO-
rpaguyeckoii padboTbl, KypcoBoii padoThl (IPoeKTa)
NunuBuayanpHble 3a1aHus N0 AucuuiminHe «HaHoMarepuanbl 1 HAaHOTEXHOJIOTHUHY
MPEACTABIICHBI B METOJIMUECKUX YKA3aHUSX.
7.2.6. OHEHOYHBIE CPEJICTBA MNPOMEXYTOYHOI'O
KOHTPOJIA
Bonpocsl 114 3a4yera

1. TOXIECTBEHHOCTh YaCTUIl B KBAaHTOBOM MexaHHMKe. Pacnpenenenue
['n66ca B KBaHTOBOW cTaTUCTHKE. CHCTEMBI C MEPEMEHHBIM YHCIOM YacCTHII.
Pacnpenenenne bonbiiMana 17151 WaeaapHOrO rasa.

2. CaoiicTBa pacnpenenenuss epMu 1 €ro IPUMEHEHHUE K Ta3y CBOOOIHBIX
AeKTpoHOB B Metaiuie. DHeprusd Gepmu. [loBepxnocts Oepmu.

3. Crpykrypa kpuctamio. I'TIK- u OLIK-ctpykTypsl. CTpyKTyphl anmasa
u rpadura.

4. AMOpdHBIE TBEP/IbIE TeNA U KUIKUE KPUCTAILIBI.

S. KoneGanust aToMoB B KpHcTasuie. 3ByKOBbIE BOJTHBI.

6. Crarucruka boze - Ditnmreitna. [IpumMeHeHne KBaHTOBOW CTAaTUCTUKU
boze-DitHmreiina k poHoHam. TemnoeMKocTh KpucTaiioB. Mogens Jlebas.
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7. DONeKTpoHBI B KPUCTALIMYCCKOH pEIIETKE, 30HHBIC CXEMbI. JHEPTHS
AJIEKTPOHOB B kpuctasuie. [I[pumep oqHOMEpHOT0 KpHCTaia.

8. DHeprerudeckue 30HBI W IIE€TM B TONYyNpoBOAHUKax. I[loBepxHOCTH
Depmu.

9. CoOcTBeHHass  TPOBOAUMOCTD MOJTYTIPOBOTHUKOB. 3aBUCUMOCTH
MIPOBOJUMOCTH OT TEMITEPaTyPHI.

10. ITpumecHas IPOBOJUMOCTH TIOTYIPOBOTHUKOB.

11. DnexTponpoBOAHOCTh KPUCTAIIIOB.

12. CBepXmpoBOANMOCTb.

13. DnekTpuueckrue CBOMCTBA TUAIEKTPUKOB.

14. MarHuTtHbI€ CBOMCTBA TBEP/IbIX TeJl. MarHUTHBIE HOCUTEIU HH(POpMAIIUH.

15. Pa6ora Beixoma. KoHrakT aByx MeramnoB. KoHTakTHass pa3HOCTH
MOTEHIINATIOB.

16. TepmonnexkTpuueckue spieHusa. Dusnveckue MeEXaHU3MbBl SBIICHUS
3eeOeka.

17. TepmonnekTpuueckue sBieHus. DuU3MUecKkue MEXaHU3MBl SBIICHHS
ITentse.

18. Konrakt Metanna u nonynpoBoanuka (6apsep lorTkm).

19. P-n mepexon, nuonbl. BoneT-amnepHas xapakrepuctuka (BAX) aunonos u
UX MPUMCHCHHE.

20. Crabunutpons! (nuoasl 3eHepa), ux BAX u npumenenue. TyHHETbHBIN
(mpo6oit 3eHepa), TeIUIOBOM 1 JJABUHHBIM MPOOOIA.

21. TynnenbHbIE THObI, X BAX 1 nmpuMeHeHue.

22. OtpunareinbHOe CONMpPOTUBIEHUE apcenuia raus (3gdexr ['anHa) u ero
IPUMCHEHHUE.

23. bumnonspHbie TPAaH3UCTOPHI U UX IPUMEHEHUE.

24. TloneBble TPAH3UCTOPHI U UX MPUMEHEHHE. TBEpAOTEIbHAS TAMSTD.

25. TexHONOTMW  TPOU3ZBOACTBA  TOJYNPOBOAHUKOBBIX  DJJIEMEHTOB U
MHUKPOCXEM.

26. IloBepXHOCTHBIE SIBJICHHUS.

27. TlornomeHne cBeTa B KpUCTaaIax. DKCUTOHEI.

28. DoTOnpOBOIUMOCTH MOIYITPOBOIHUKOB.

29. ®otordpdext B p-n-mepexonax (BeHTWIbHBINA (oTtorddexr) u B MII-
cTpykrypax. ConHeunble aneMeHTsl (0atapen). DoToanoms.

30. [IpumeHneHrne TOMYNPOBOAHUKOB JUIsI PETUCTPAIMA HM300paKEHUU U
PaINOAKTUBHBIX U3JTYYCHUI.

31. DnexTpoH-AbIpouHas pekoMOuHarus. CBETOAUOIBI.

32. Boinyxnennoe umznyudenue. [lomynpoBomHukoBbie azepbl. OnTHUeckue
HocuTenu nHpopmauu. ONTodJIEKTPOHHKA.

33. JlromuHecnieHIHs TBEPAbIX Tel. DOTOTIOMUHECTICHITHSI.

34. IlpocBeunBaromiass  AJEKTPOHHAsT  MHUKpockomnusi.  MonHO-moneBas
MUKPOCKOTIHSI.

35. CxaHupyro1iasi MUKPOCKOTIHSI.
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36. MeramMueckie HAHOKJIACTEphI: MOJYYEHHE, Marudyeckue 4Mucla,
AJIEKTPOHHAS U TEOMETPUYECKast CTPYKTYpa.

37. IlonynpoBOIHHUKOBBIE KJIACTEPHI: ONTUYECKHE CBOMCTBA u
dborodpparmentanus. KylnoHOBCKUI B3pHIB.

38. KBaHnToBbIE $IMBI, TPOBOJIOKM W TOYKH. [lepCreKTHUBBI CO3JaHHUS
KBaHTOBBIX KOMITBIOTEPOB.

39. Yrneponneie moinekyinbl. [Ipupoma yriepomHol CBs3M, THUOpUAM3AIUS,
MOJIEKYJISIpHBIE OpOUTAIIH.

40. YrneponaHble KiacTepsl U QyIepEHBI.

41. VYrnepoaHble HAHOTPYOKH U UX NIPUMEHECHUE.

42. OpraHudeckue COCTUHECHHS: MOJIUMEPBI, HAHOKPHUCTAILIBI,
CYNPaMOJIEKYJIIPHbIE CTPYKTYPHI.

43. buomornueckue  Marepuanbl:  HAHONPOBOJOKM UM  HAaHOYACTHIBL,
HYKJICMHOBBIEC KUCJIOThI, HAHOCTPYKTYPHI.

44. OObeMHbIE HAHOCTPYKTYpHUPOBaHHbIE MaTepualbl. HaHOKpHCTAIIIBL.

45. ®eppoMarHeTusM U HAHOMATrHUTBL.

46. MaruneroconpoTuBieHre. MarHeTo3JIeKTPOHUKA (CITMHTPOHUKA).

47. IlpurotroBieHHEe W CBOICTBA KBAHTOBBIX HAHOCTPYKTYp. Pa3mepHbie
3 HEKTHI.

48. CamocOopka 1 KaTajaus.

49. MukposiekTpoMexaHudeckue cucteMmbl. HaHodnekTpoMexaHMuecKue
CUCTEMBI.

50. MornekynspHbIe U CYIIPaMOIEKyISIPHbIE TPUTTEPHI.

7.3. MeToauyeckue MaTepuaabl, onpeaessiiome nNpoueaypbl oleHMBaHUA
3HAHW, yMeHMii, HABBIKOB U (MJIH) ONBITA JIeSATEIHLHOCTH, XapPaKTePU3yOIIHNX
Tanbl GOPMHUPOBAHUA KOMIETEH U

OCHOBHOU TIENBbI0 TIPOBENCHHUS TPOMEKYTOYHOM AaTTECTAIUU  SIBISICTCS
OTpE/CIICHUE CTEMEHU JIOCTHKEHUS Ielied 1o y4yeOHOM JUCHUIUIMHE WU €€
pazaenam. OCyHIECTBISETCS 3TO TPOBEPKOW W OILIEHKOW YPOBHS TEOPETUYECKOM
3HAHWM, TOJTYyYEHHBIX OOYyYaIOIIUMHCS, YMEHHS TPUMEHSITh UX B PEIICHUH
MPAKTUYSCKUX 3a7ad, CTENEHHW OBJAACHUA OOYJalONUMHUCA TMPaKTHYECKUMHU
HABBIKAMH M YMEHUSMH B 00beMe TpeOOBaHM paboUeii MporpaMMBbl IO TUCITUTUTHHE,
a TaKKe UX YMEHHE CaMOCTOSATEIHHO PadoTaTh ¢ yueOHOU INTEPaTypoH.

Opraamzaiusi MPOBEACHUS MPOMEKYTOUYHON aTTECTAIlMU PErJIaMeHTUpPOBaHA
«[lonoxxenuem 00 opraHu3anuu 00pa3oBaTENLHOrO Ipoiiecca B (deaepaibHOM
rOCY/IapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM YUPEKACHUH «MOCKOBCKHIMA
MOJIUTEXHUYECKUN YHUBEPCUTET
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7.3.1. Tloka3aTeu OlleHMBAHUSA KOMIIETEHIHII HA PA3JIMYHBIX ITaNax MX
(¢opmMupoBaHuUsl, IOCTHKEHHE OOYYANIUMUCH IUIAHUPYEMBIX pe3yJbTATOB
00y4eHHs MO JUCIHUILINHE

[1K-10

crocoOHOCTh BRIOMpATh MaTepHAaIIbI A1 IPUMEHEHHS IIPH AKCIUTyaTallud ¥ PEMOHTE TPAHCHOPTHBIX, TPAHCIIOPTHO-
TEXHOJIOTHIECKUX MAIINH 1 000pyIOBaHMS PA3IHIHOTO Ha3HAUCHHS C YUYCTOM BIUSHUS BHEIIHUX (AKTOPOB U
TpeboBanuii Ge30nmacHoi, SPPEKTUBHOMN IKCIITyaTallii U CTOUMOCTH

Kpurtepuu oneHuBaHus

Jran
(ypoBeHb)
HEYJI0BJIETBOPHTEIbHO YOBJIETBOPUTEIbHO XOpo1Io OTJINYHO
OObyuarommuiics OO6y4atommiics
JIEMOHCTPUPYET JEMOHCTPUPYET
YaCTHYHOE MOJIHOE
COOTBETCTBHE COOTBETCTBHE
CIIEYIOUINX CJITYIOLINX
3HAHUN: 3HAHUN:
. ®  OCHOBHBIE e  OCHOBHBIE
Oby4arommiics
. ¢usngeckue (uznyeckue
JEMOHCTPUPYET MOJHOE OOyuarommicst
SIBJICHUA, JICKAIIHUC SIBJICHHA, JICKAILIUC
OTCYTCTBHUE WU JIEMOHCTPUPYET HETIOJIHOE . .
B OCHOBE CBOMCTB B OCHOBE CBOMCTB
HeJlocTaToyHoe COOTBETCTBHUE CIEYIOIINX
. MaTepualioB; MaTepuaJioB;
COOTBETCTBHUE CIEAYIOLINX 3HAHMH:
3HATh . ®  METO/BI ®  METoABI
3HAHWH: OCHOBHBIE (hH3UIECKHUE
MPOU3BOJICTBA MIPOM3BOICTBA
OCHOBHBIE (PU3UIECKHE SIBJICHUS, JISXKAIINE B
o MaTepualoB ¢ MaTepHaoB ¢
SIBJICHUS, JIeXKale B OCHOBE CBOMCTB
. 3aJJaHHBIMH 3aJJaHHBIMH
OCHOBE CBOICTB MaTepuaos;
¢u3nKo- ¢uznko-
MaTepHaJIOB;
XUMHUYECKHMHU XUMHUYECKUMHU
CBOMCTBAMH; CBOMCTBaMH;
®  [IpUEMBI ®  TIpUEMEI
MIPOCKTUPOBAHUS MIPOEKTHPOBAHUS
MaTepuaoB ¢ MaTepHaloB ¢
3aJJaHHBIMH 3aJJaHHBIMH
CBOWCTBaMU; CBOWCTBaMU;
OOyyarommiics OOyuaromuiics
JEMOHCTPHUPYET JEMOHCTPUPYET
YacTHYHOE MOJIHO®
COOTBETCTBHE COOTBETCTBHE
CIIEAYIOLINX CJI/TYIOLINX
YMEHMUI: YMEHHUI:
®  paznuyath pas3in4aTh CBOWCTBA
OO6ydatormiics CBOIiCcTBa MaTepHUAIIOB 10 UX
OOyuaromuiicst He ymMeeT JIEMOHCTPUPYET HEIOJIHOE | MaTepuaioB MO MX ¢du3mKo-
WM B HEJIOCTATOYHOM COOTBETCTBUE CIEAYIOLINX ¢buzuko- XUMHYECKHM
yMeTh CTEIICHN YMEET pa3Inyarh YMEHHUil: XUMHYECKHM XapaKTepUCTUKaM;
CBOICTBa MaTepHaJoB IO pas3nuuarh CBOMCTBA XapaKTEepUCTUKaM; | ®  1oA0HpaTh
uX QU3MKO-XMMHMYECKUM | MaTE€pHaloB 110 MX (PU3UKO- | @  1oaOUpaTh COYCTAHHUS
XapaKTepUCTHKaM; XAMHUYECKUM COYeTaHMs MaTepHaNoB JUIs
XapaKTEePUCTUKAM; MaTepHaoB IJIs MPOEKTUPYEMBIX
MIPOEKTUPYEMBIX TPaHCIIOPTHO-
TPaHCIIOPTHO- TEXHOJOTHYECKUX
TEXHOJIOTUYECKHX MaIliH U
MalluH U obopynoBaHus
00opyIoBaHUs Pa3IMYHOTO
pasiinuHOro Ha3HA4YCHUS,;
Ha3HA4YEHUS; )  IPOEKTHUPOBATH
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MPOEKTHPOBATH

MarepuaJibl C

BJIAJETh

OOyuaromuiics He BIaIceT
WA B HEIOCTATOYHOM
CTEIIEHH BJIAIEET
TEXHOJIOTUEH PUMEHEHUS
MaTepHaoB ¢
HEOOXOIUMBIMU
CBOMCTBaMHU pU
IKCILIYaTaIl[Md U PEMOHTE
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX MalIUH
1 000pyIOBaHUS

OOyJarommiicst BJIaaeeT B
HEIOJHOM 00BheME U
TIPOSIBIISIECT
HEIOCTAaTOYHOCTh
BJIaJ€HNs HaBBIKAMM
MIPUMEHEHVSI MATepHAIIOB C
HEOOXOJUMBIMHU
CBOMCTBaMU pHU
SKCILTyaTalliid U pEMOHTE

TPaHCTIOPTHO-
TEXHOJIOTHYECKUX MAIllWH U

CBOMCTBaMU IpH
SKCIITyaTaluy 1
peMoHTe
TPaHCIIOPTHO-
TEXHOJIOTHYCCKUX
MalvH 1
00opy0BaHuUs
pa3IN4HOTrO
Ha3HaYCHUS
®  HaBBIKAMH
B3aUMHOW 3aMEHBI
MaTepHaNoB JUIs

JOCTHKEHHSI
000pyIOBaHUS PA3IMYHOTO JIOCTHIKSHUS N
Pa3IMYHOrO Ha3HAYCHHUS . 3aJJaHHBIX CBOUCTB
Ha3HAYEHUS 3a/IaHHBIX CBOMCTB
TPAHCIIOPTHO-
TPaHCIOPTHO-
TEXHOJIOTUUECKHUX
TEXHOJOTHYCCKUX
MAIIMH 1
MaIliH 1
000pyIoBaHUS
00opyI0BaHUs
Pa3IHIHOTO
Pa3IUIHOTO
Ha3HAYEHUS;
Ha3HAYCHUS,
HaBBIKAMH CO3IaHUsI
®  HaBBIKAMHU
MaTEpHAIOB ¢
CO3/IaHus
3aaHHBIMH
MaTepHaoB ¢ M
CBOMCTBaMH C
3aJ[aHHBIMH
N MIPUMEHEHHEM
CBOMCTBaMH C .
HAaHOTEXHOJIOTHA.
MIPUMEHEHHEM
HAHOTEXHOJIOTHH.

MaTepuabl ¢ 3aJaHHBIMU
3a1aHHBIMU CBOMCTBaMU;;
CBOMCTBaMU;
OO0yuJarormmmcest
OIYCKAIOTCS .
Aoty OO0y4arommiics
He3HAYUTENbHEBIE
CBO0OOIHO
OIINOKH,
MPUMEHSET
HETOYHOCTH,
MOJTyYEHHBIE
3aTpyIHEHUS,
HAaBBIKH, B IIOJIHOM
YaCTUYHO BJIAJEET
o0beMe Biageer
HaBBIKAMU 0
N ®  TEXHOJOTHEH
e  TEXHOJIOrHMEH
MIPUMEHEHHSI
MIPUMEHEHHSI
MaTepHaoB C
MaTepUaioB ¢
HEOOXOIUMBIMU
HEOOXOIUMBIMU

CBOICTBaMHU IpHU
SKCIUTyaTalu u
pEMOHTe
TPaHCIIOPTHO-
TEXHOJIOTHUICCKUX
MaIIvH U
00opyIOBaHUS
pa3IMYHOTO
Ha3HAYCHUS

e  HaBBIKAMH
B3aMIMHOW 3aMEHBI
MaTepHaJIOB IS

7.3.2. MeTonnka olleHMBaHUS Pe3yJIbTATOB NMPOMEKYTOUYHOI aTTecTalun

IlokazarenaMu OlLICHMBAHHUS KOMIICTEHIIMII Ha »Tame

IIPOMEKYTOUYHOU

arrecraiiuu 110 JUCHHUIIIIMHC ((HaHOMaTepI/IaJ'IBI N HAHOTCXHOJIOI'MH>» ABIISIIOTCA
PE3yJIbTaThbl O6y‘—IeHI/IH 10 JUCHUIIIINHC.
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OHeHOqHLIﬁ JIMCT pE3yJjIbTaToB oﬁyquml o AMCIUMIIJINHE

YpoBeHb
Ko c(OpMHPOBAHHOCTH
3HaHuA VMmenus Hasrbiku KOMIIETEHIIUM Ha
KOMIETEHIAU
JaHHOM dTare /
OIICHKa
OO0yyaronuiics
CBOOOIHO MPUMEHSIET
MOJIyYEHHBIC HABBIKH,
B MOJTHOM 00BeMe
BJIaJeeT
OO0yuarommiics ®  TEXHOJIOrHeH
N €MOHCTPHPYET
O6yuaionHiics pit pHUpy MPUMEHEHHUS
MOJIHOE MaTepuaoB ¢
JIEMOHCTPUPYET
COOTBETCTBHUE HE0OX0JMMBbIMU
Hosoe CIEIYIOIMX yMEHUM: BOMCTBAMU IIpH
COOTBETCTBUE yro yMU ’ CBOHC P
creayIomuX 3nanmit; | PA3IHUATH CBOHCTEA 9KCIUTyaTaluu 1
MaTepUaIOB IO UX peMoHTe
®  OCHOBHbBIE
(husuko- TPaHCTIOPTHO-
(buzudeckne
XUMHUYECKHM TEXHOJIOTUYECKHX
SIBJICHUSI, JIEXKAIINE B
. XapaKTEPUCTHKAM; MaIluH U
OCHOBE CBOMCTB
. e  noabuparb o0opynoBaHus
Matepraion; coveTaHus Pa3IMYHOrO
q
IIK-10 e MeTojB!
MaTepUANIOB IS Ha3HAYEHUS
MPOM3BOJICTBA .
MPOEKTUPYEMBIX HaBBIKAMH B3aUMHOM
MaTepuaoB ¢
TPAHCIOPTHO- 3aMEHbI MaTEPUAIIOB
3aJ]aHHBIMH (PU3UKO-
TEXHOJIOTUYECKHUX JUTSL IOCTHOXKEHUS
XUMHUYECCKNMHU o
. MaIluH 1 3aJIaHHBIX CBOHCTB
CBOMCTBaMH;
obopymoBaHus TPAHCIOPTHO-
MIPUEMBI
Pa3IuYHOro TEXHOJIOTHYECKHX
MIPOEKTUPOBAHUS
HA3HAYCHUS; MaIiH U
MaTepUaioB ¢
MPOEKTUPOBATH obopymoBaHus
3aJaHHbIMHU
. MaTepualibl ¢ pa3uuHOro
CBOCTBaMH;
3aJ[aHHBIMH Ha3HAYCHUS,
CBOMCTBAMH;; HaBBIKAMM CO3/IaHUS
MaTepualoB ¢
3a][aHHBIMH
CBOMCTBaMHU C
MPUMEHEHHEM
HaHOTEXHOJIOTHH.
OHCHKa Io AUCHHUIIIINHE 3aBUCUT oT YPOBHA C(l)OpMHpOBaHHOCTI/I
KOMIICTCHIO WK, 3aKPCINICHHBIX 34 AJUCHUINIMHOHW W IIPCACTABJIACT C06OI/I CpCOAHCC

apuPMETHIECKOE OT BBICTABIICHHBIX OIEHOK IO OTAEIHHBIM pe3yJbTaTaM OO0y4YeHUs
(3HaHUs1, yMEHUS, HABBIKH ).
OreHKka «3a4TEHOY BBICTABJISAETCS, €CIIM CpeHee apuhMEeTHIECKOe HaXOIUTCS
B uHTepBasie ot 2,4 no 5,0. OueHka «HE 3a4TEHO» BBICTABIIACTCS, €CIIM CPEIHEE
apudmMeTrdecKkoe HaxoauTcs B uHTepBaiie ot 0 g0 2,4.
[IpomexxyTouHas arTecTanus OOydJarommxcs B (opMe 3a4eT MPOBOIUTCS IO

pe3yibTaTaM BBIOJTHEHUS BCEX BHUAOB Y4YeOHOW paloThI,

IIPEYCMOTPEHHBIX

y4eOHBIM TUTAaHOM 0 JucHUIUInHe «HaHoMaTepuaibl U HAHOTEXHOJOTUUY», TIPU ATOM
YUYUTBIBAKOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEYEHHE CEMECTpA.

Onenka

CTCIICHHN  OOCTHMIKCHUA
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oOy4eHHUs MO AUCHUIUIMHE MPOBOJUTCS TMperojaBaTelieM, BEAYIIUM 3aHATHUS II0
JTUCHUIUIMHE METOJIOM 3KCIIEPTHOU OIEHKH. [0 uToram mpoMexxyTO4HOU aTTeCTaluu
10 JUCIUIUIMHE BBICTABIISICTCS OI[CHKA «3aUTCHO», WIIH «HE 3aUTCHO.

HIxana
OLICHUBAaHUA

Onucanue

Beinonnens! Bce BUIBI yueOHON paOOThI, MPEAyCMOTPEHHbBIE YYEOHBIM IJIAHOM.
CTyzmeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUI, HABBIKOB IPHUBE/ICHHBIM B
TaONMUIAX TOKa3aTeNed, OomnepupyeT MPHOOPETCHHBIMU 3HAHHUSAMH, YMEHHSIMHU,
3a4reHo HaBBIKAMH, IPIMEHSET UX B CUTYAIUAX MOBBIILICHHON CIOKHOCTH. [Ipu 3TOM MOTyT
OBITH JIOMYIIEHBl HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpHU
AQHAJUTUYECKUX  OMEpanusiX, MepeHoce 3HAaHWH ¥ yMEHWH Ha  HOBEIC,
HECTaHIAPTHHIC CUTYAIUH.

He BoimonmueH oauH wiu Ooniee BUAOB Y4eOHOUM pabOTHI, MpPETyCMOTPEHHBIX
yueOHbIM TIaHoM. CTyHEHT JeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHHIA,
YMEHH, HaBBIKOB MO dTanaM (ypoBHSAM) CQOPMHUPOBAHHOCTH KOMIIETECHIIUH,
JIOTTYCKalOTCs 3HAYUTENbHbIE OLIMOKH, MPOSIBISIETCS] OTCYTCTBUE 3HAHUM, YMEHUM,
HAaBBIKOB IO PSAY MOKAa3aTeNeil, CTYIeHT UCIBITHIBAET 3HAUUTEIIbHbBIE 3aTPYIHEHUS
P ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TIPU UX TIEPEHOCE HA HOBBIE CUTYaAIIUH.

He 3auteno

8. DuexktponHasi HH(OPMAIHOHHO-00pa30BaTeIbHAs cpeaa

Kaxnapiii oOydaromuiicss B TeYeHHWE BCEro Iiepuoaa OOydeHHs
o0ecrieynBaeTCs MHIUBUIYaIbHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K 3JIEKTPOHHOM
uHpOpMaIIMOHHO-00pa3oBaTenbHOl  cpene  YeOOKcapcKOro - HMHCTUTYTa
(punmrana) MOCKOBCKOrO MOAUTEXHUYECKOTO YHUBEPCUTETA U3 JTIO00M TOYKH, B
KOTOpOH HMeeTcsl JOCTyN K HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW CETH
«utepuer» (nanee — cerb «MHTEpHET»), Kak HA TEPpUTOpPUM (uinaa, Tak U
BHE €e.

OnekTpoHHas WH(OpPMAIMOHHO-00pa3oBaTebHas Cpela — COBOKYITHOCTh
WH(POPMAITMOHHBIX U TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX CPEICTB, OOECMECUMBAIONINX OCBOCHHE OO0YUYaAIOIIMMHUCS
o0pa3oBaTeIbHBIX MPOrpaMM B TIOJHOM O0BEME HE3aBUCUMO OT MecTa
HAXO0XJICHUS] 00Yy4aIoINXCsl

OnexTpoHHast HHGOPMAIIMOHHO-00pa3oBaTeIbHas Cpela 00eCIeunBaeT:

a) JOCTyHn K Yy4YeOHBIM IUTaHaM, pabo4YMM IporpaMmaM JTUCIUTLIAH
(Mopmyneli), MPaKTHK, SJIEKTPOHHBIM YYEOHBIM W3JAHUSM U DIEKTPOHHBIM
o0pa3oBaTeIbHBIM pecypcaM, yKa3aHHBIM B pa0OuMX MporpaMmax AUCIUIUIHH
(MonyJei), NpaKkTHUK;

0) dopMupoBaHUE SJIEKTPOHHOrO MOPTQPOINO O0O0ydHarouerocs, B TOM
YHUCJIE COXPAHEHHE ero padoT U OLIEHOK 3a 3TU PadOTHI;
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B) (ukcanmuio xoma 00pa3oBaTEILHOrO Mpolecca, Pe3yJbTaToB
OPOMEXKYTOYHOM  aTTecTallMM W PE3YJbTaTOB  OCBOEHUS  IMPOrPaMMBI
OakanaBpuara,

I) MpOBeJICHUE Y4YEOHBIX 3aHATUH, NPOIENYyp OLEHKH pe3yIbTaToB
oOyueHusi, peanu3aluss KOTOPbIX  IPEAyCMOTpeHa C  IPUMEHEHUEM
ANIEKTPOHHOI0 00y4YeHUs!, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH;

1) B3aMMOJEMCTBHE MEXYy YUaCTHUKaMHU 00pa30oBaTeNIbHOIO Mpoliecca, B
TOM YHCJII€ CUHXPOHHOE MU (MJIM) aCHHXPOHHOE B3aMMOJEUCTBHS MOCPEACTBOM
cetn «MHTEepHET». @OYHKUMOHUPOBAHHE 3JIEKTPOHHOM HH(POPMALMOHHO-
o0pa3oBaTeIbHON Ccpeibl 00eCIeYMBAETC COOTBETCTBYIOIIMMHU CpPEJICTBAMHU
UH(POPMAIITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA M KBaJlM(UKALMEH
pabOTHHUKOB, €€ UCIOJIB3YIOLIUX U NOJEPKUBAOLIUX.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOUW HH(MOpPMAIMOHHO-00pa30BaTeIbHON
Cpenbl COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickoil @enepanun. OCHOBHBIMU
coctapisitomumu DMOC dunuana sBisitoTCs :

a) calT MHCTUTYTa B ceTh VIHTEepHET, pacHoJIOKEHHBIM 110
anpecy www.polytech21.ru, https://chebpolytech.ru/ koropsiii obecrnieunBaer: -
JOCTYI O0y4Yaromuxcsa K y4eOHbIM IUIaHaM, paboyuM MporpaMmam JHUCLMILIMH,
OPAaKTHK, K HM3JaHUSAM 3JEKTPOHHBIX OMOIUMOTEUHBIX CHCTEM, 3JIEKTPOHHBIM
UH(POPMAIIMOHHBIM W 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIX B padboyux
nporpaMmax (pasnensl caita «CeneHust 00 00pa30oBaTebHON OpraHUu3aIun»);
- uHdopMHupoBaHue oOydaroumxcs 000 BCEX M3MEHEHUsX y4eOHOro mpoiiecca

(HOBOCTHasi JieHTa cailTa, JIeHTa aHOHCOB); - B3aUMOJCHCTBHE MEXKIY
y4acTHUKaMHU 00pa30BaTeNIbHOTO Iporiecca (Mmoapasieiibl caiiTa «3a1aTh BOIPOC
TUPEKTOPY»);

0) odunManbHBIE AIEKTPOHHBIE aJpeca MOAPA3ACICHUN U COTPYIHHKOB
uHCTUTYTa ¢ SAHaekc-noMeHoM @polytech21.ru (CIMCOK KOHTAKTHBIX JTAHHBIX
nofpasaencHuii dunmana pasMenieH Ha oQuIManbHOM caiite Punuana B
paznene «KOHTaKkThI», CHUCKH KOHTAKTHBIX O(UIMATBHBIX SJIEKTPOHHBIX
JAHHBIX  MpernojaBarelie  pa3MmenieHbl B noapazaenax — «Kadeaps»)
00€eCleynBalOT B3aWMOJICHCTBUE MEXKIYy YYaCTHUKaMH O0pPa30BaTEIHHOTO
npolecca;

B) JHWYHBIN KaOuHeT oOydaromerocsi (moptdonuo) (BXOA B JIUYHBIN
KaOuHeT pa3MmenieH Ha opunmanbHoM caiite dunuana B paznene «CTyIEHTY»
nojapazzene  «JJeKTpOoHHass  MH(POpPMAIIMOHHO-OOpa3oBaTelibHas  Cpeliay)
BKJIIOYaeT B ce0si mopTdoIUO CTYACHTA, DJIEKTPOHHBIE BEIOMOCTHU, PEUTHHT
CTYICHTOB M oOecreyuBaeT: - (UKCAlUI0 Xoja o0pa3oBaTeIbHOrO Mpoliecca,
pe3ynbTaTOB  MPOMEXKYTOUYHOM  aTTecTallud M PEe3yJbTaTOB  OCBOCHUS
00pa3oBaTeIbHBIX MPOrpaMM OOy4YaOIMUMHUCS, (HOPMHUPOBAHUE DJIEKTPOHHOTO
nopT¢oano 00yJaromerocs, B TOM YUCIIE C COXpaHeHHe paboT oOydaromerocs,
PElEH3UI U OIEHOK Ha 3T paboTHI,

I') DJEKTPOHHBbIC OWOJMOTEKH, BKJIIOYAIONIUE JJIEKTPOHHBIE KaTallorH|,
MOJIHOTEKCTOBbIE JOKYMEHTBI W  OOECIeuYuBaIomie JOCTyn K Yy4eOHO-
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METOIMYECKHM MaTeprajaM, BBITYCKHBIM KBATH(UKAIMOHHBIM padoTaM | T.1.:
Yebokcapckoro uncturyta (pummana) - « MPBUAC
1)  DJEKTPpOHHO-OMOMuoTeunbie  cucteMbl (OBC),  BkiIIOUarOIIUE

JJIEKTPOHHBIM KaTajlol M IIOJHOTEKCTOBBIE JOKYMEHTHL: - «JIAHb» -
www.e.lanbook.com - O6pa3oBarenbHas miardopma FOpait -https://urait.ru
e) matgpopma uudpoBoro o0Opa3oBaHus [Tonurexa -

https://Ims.mospolytech.ru/

X) cucreMa «AHTHILiaruaTy -https://www.antiplagiat.ru/

3) cuctema 3eKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMeHT0000poT Mex 1y dunruanom 1 Y HUBEPCUTETOM;

n) cucrema «l1C VYmnpanenue BY3om OnexkTpoHHBIA JeKaHAT»
(MoCKOBCKUY TTONIUTEXHUYECKUN YHUBEPCUTET) oOecrieyuBaeT (HUKCAIUI0 X0/
00pa30BaTeIbHOrO MpoIecca, PE3YJIbTaTOB IPOMEKYTOYHOM arTecTalud |
PE3yNBTATOB OCBOEHUS 00pa30BATENbHBIX MPOTPaMM 00YUaIOITUMUCS;

k) cucrema «POLYTECH systems» oOecneunBaeT HH(PpOpMAIMOHHOE,
JOKYMEHTAJIbHOE aBTOMAaTHU3UPOBAHHOE COMNPOBOXAEHUE 00pa30BaTEIbHOIO
npoiiecca;

) cucrema «AOUTYpPUEHTY o0ecrnieunBaeT  JIOKYMEHTaJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOH M [IONMOJIHUTEJbLHOW Y4yeOHOW JHMTepaTyphbl,
HEe00X0AUMOI 1JI51 OCBOCHUS IUCUHHUILIMHBI

OcHoBHas auTeparypa

Anzennion, A.E. ®u3uka: y4eOHMK M  TNPAKTUKyM JUIs  BY30B /
A. E. Aizention. — Mocksa : UznatensctBo HOpaiit, 2023. — 335 c. — (Briciiee
oopazoBanue). — ISBN 978-5-534-00487-8. — Tekct : DdIEKTpOHHBIA //
Oo6pa3zoBatenbHas mwiardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511373

®dwusuka : y4eOHUK W mpakTukyMm g By3oB/ B. A. Unbun, E. lO. baxTtuna,
H. b. Bunorpanoga, I1. . Camoiinenko ; noa penakuueit B. A. Unbuna. — Mocksa :
NznarensctBo HOpaiit, 2023. — 399 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
9916-6343-4. — Tekct : anextponnbii // ObpaszoBarenbHas miardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/511376

Poros, B. A. TexHonorus KOHCTpyKIIMOHHBIX MaTtepruanoB. HanorexHomoruu :

yueOHuK i By3oB/ B. A. PoroB. — 2-¢ u3a., mepepab. m gom. — Mockaa :
N3narensctBo FOpaiit, 2023. — 190 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-
534-00528-8. — Tekct : anexktponHblii // OOpa3zoBarensHas miatdopma FOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/512822

JlononHuTeNbHAS IUTEpaTypa

KpaBuenko, H.1O. ®m3uka: y4eOHMK © TPAKTHKYM IS BY30B /
H. 1O. KpaBuenko. — Mocksa : U3narensctBo FOpaiit, 2023. — 300 c. — (Bricmiee
oopazoBanue). — ISBN 978-5-534-01027-5. — Tekct : DdICKTpOHHBIA //
Oo6pazoBatenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511701
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[unoB, M. A. ®uszuka TPOYHOCTH W MEXaHUKA pa3pyILICHUS : YydeOHOe
nocobue it By30B/ M. A. IllunmoB. — Mocksa : U3narensctBo FOpaiit, 2023. —
175 c.— (Bwicmiee o6pazoBanue). — ISBN 978-5-534-15598-3. — Tekcer
anekTpoHHbli  //  OOpasoBarenbHas  miarpopma  HOpaitr  [caiit]. —
URL.: https://urait.ru/bcode/520076

[lepuonuka
1. 5 xoneco : orpacieBoi xypHai. https://5koleso.ru. - TekcT : 3eKTPOHHBIH.

2. Bectauk CuOUPCKOTO TOCYJapCTBEHHOTO aBTOMOOUILHO-TOPOXKHOTO
YHUBEPCUTETA : Hayunsii PEUEH3UPYEMBIN JKypHaJl.
https://vestnik.sibadi.org/jour/index. - TekcT : 2JIEKTPOHHBIH.

11. IlpodeccnonaibHble 0a3bl JAHHBIX U UH(POPMANMOHHO-CIIPABOYHbIE
CHCTEMBI

[MpodeccronanpHast 6a3a JaHHBIX U HNudopmanus o mpaBe COOCTBEHHOCTH
MH(GOPMaIIMOHHO-CIIPABOYHbIE CHCTEMBbI (pPEeKBHU3UTHI AOTOBOPA)
CoBeplIlieHCTBOBaHUE oOpa3oBaHus u

WHXEHEPHOU JIESITENBbHOCTU BO BCEX UX
MPOSIBIICHUSX, OTHOCSIIUXCS K YydeOHOMY,

Hay4IHOMY " TEXHOJIOTUIECKOMY
HAIPaBJICHUSM, BKJTIOYAst HPOIECCHI
npernoaaBaHus, KOHCYJIbTUPOBAHUS,

Acconmanys HHXeHepHOro o0pa3oBanus Poccun | mccnenoBanusi, pa3paOOTKH — WHKEHEPHBIX
http://www.ac-raee.ru/ pelLIeHMi, BKJIIOYas HeTera3oByl0 OTpacib,
TpaHcepa TEXHOJIOTHI, OKa3aHHs IIHPOKOTO
CIEKTpa 00pa3zoBaTeIbHBIX YCIIyT,

obecrneueHMsT CBsI3EH € OOIECTBEHHOCTEIO,
IIPOU3BOJACTBOM, HAyKOM W MHTETPAllUd B
MEXIYHAPOJIHOE  HAydHO-00pa30BaTEIbHOE
npocTpancTBo. CBOOOIHBIN HOCTYII

Bce 00 aBTOMOOMIIBHBIX MapKax Omnucanue HUCTOPpUHN CO3JAaHUA aBTOMOOMIIEHN
https://proautomarki.ru/kto-izobrel-avtomobil/ B Mupe U B Poccun. CBOOOIHBIN TOCTYI

ABTOMOOWIH  BenwWuaiiiiee  M300peTeHwe,
HaBcer/a U3MEHUBIIIEE YeJI0BEYECTBO.
Uctopust pa3BuTHs  aBTOMOOWJISL  TECHO
CBA3aHa C BEIUKUMU H300peTaTessiMi |
umxeHepamu. Ho B oTiMume oOT Jpyrux
KPYIHBIX W300peTeHUH, OpUTHHATIbHAS HIes
aBTOMOOWJISI HE MOXET OBbITh MpHUIHCcaHa
OoJMHOMY uYenoBeKy. Ham Helr pabortamm
MHOECTBO JIIOJIEH M3 Pa3HbIX CTpaH MHUpa.
Ha »stoM caiite pedyr moiaeT o Ha4aJIbHOM
sTame pa3BUTHS aBTOMOOWIS. CBOOOIHBIN

Hctopust aBTOMOOHMIICH
https://autohs.ru/avtomobili/legkovye/istoriya-
razvitiya-avtomobilya-rannie-gody.html

JOCTYTI
. Hayunas JJIEKTPOHHAs 6ubnuoreka
Hay.qHa?I anekTpoHHas Oubnuoreka Elibrary eLIBRARY.RU - o0  KpymHeitmmii
http://elibrary.ru/ oo
poccuiickuii MH(POPMALIMOHHO-
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[MpodeccruonanpHas 6a3a TaHHBIX U
nH(GOPMaIIMOHHO-CIIPABOYHBIE CHCTEMBbI

WNudopmanus o mpaBe COOCTBEHHOCTH
(PEKBU3UTHI JOTOBOPA)

aHAJIMTUYECKUI mopTan B 00JacTH HAyKH,
TEXHOJIOTUH, MEAMLUMHBI M 00pa3oBaHus,
cojepaiuil pedeparbl M MOIHBIE TEKCTHI
Oomee 26 MIH Hay4yHbIX CTaTed U
nyOJiMKanuii, B TOM YHCJIE 3JEKTPOHHBIE
Bepcun Oonee 5600 poccHHCKUX Hay4HO-
TEXHUYECKHX JKYypHAJIOB, U3 KOTOPBIX Ooiee
4800 >xypHajioB B OTKPBITOM JOCTYIIE.
CBOOOIHBIN TOCTYTI

Tpakrop. Uctopust pa3BUTHS TPAKTOPHON TEXHUKH

http://i-kiss.ru/rubrika/traktora

TpakTop - 3TO CaMOJIBMKYIIAsICSI
(rycennyHass wWid KoOJIECHAs) MallIWHAa,
npeHa3HauYeHHAas TUTSE BBITIOJTHEHUS
CEIIbCKOXO0351CTBEHHBIX, JIOPOKHO-
CTPOUTEIbHBIX, 3eMJIEPONHBIX,
TPAHCIIOPTHBIX U JPYTHUX paboT B arperare ¢
MPUILIETIHBIMH, HaBECHBIMU W
CTAIlMOHAPHBIMU MalIMHAMH, MEXaHU3MaMHU
Y TIPUCTIOCOOICHUSMU.

CnoBo  «TpakTtop»  TPOUCXOAUT  OT
aHrIMICKOTO ciioBO «track». Tpak - 31O
OCHOBHOU 3JIEMEHT, u3 KOTOpPOT'O
cobupaercs rycerunia. CBOOOIHBIN TOCTYI

[Ipodeccus nHKEHEP-MEXAHUK

https://www.profguide.io/professions/injener meha

nik.html

Wnxenep-mexanuk (mechanical engineer) —
ATO CHEIHAINCT, KOTOPBIM 3aHUMAETCS
MIPOCKTUPOBAHUEM, KOHCTPYUPOBAHHEM U
JKCIUTyaTaruen MEXaHHIECKOTO
0o00OpyIOBaHMs, MAaIllMH, ammnapatoB B
pa3sNUYHBIX  cdepax  MPOU3BOJCTBA W
HapOJIHOTO X03s11cTBa. CBOOOIHBIN TOCTYII

®denepanbHbIil mopran «Poccuiickoe 00pa3oBaHUE»

http://www.edu.ru

®denepalibHBINA nopTan «Poccuiickoe
oOpa3oBaHWe» — VHHUKQIBHBIH HMHTEPHET-
pecypc B chepe oOpazoBaHUS U HAYKH.
EskeHEBHO MyONMKYeT caMble aKTyaJbHBIE
HOBOCTH, AQHOHCHI COOBITHUH,
WH(POPMAIMOHHBIE MaTepHAITbI TUTST
HIMPOKOTO Kpyra uurtaresieil. ExxenenenpHo
Ha MOpTajie pa3MEIAlOTCsl SKCKIIO3MBHBIC
MaTepuanbl, HMHTEPBBIO C  BEIYIIUMHU
CTIIEIUATHCTAMHU - nearoramMu,
MICUXOJIOTaMH, YYEHBIMH, pENOPTaXud U
AHATMTUYECKUE CTAThH.

Yurartenu noyiydaroT JOCTyH K HOpMaTHUBHO-
npaBoBoil 0aze cdepbl 00pa3oBaHUs, OHU
MOTYT IOJIb30BAThCSI CAMBIMHU PA3TUYHBIMU
MOJIC3HBIMU CEPBHCAMH — TAaKUMH, Kak
OHJIaH-TeCTUPOBAHUE, OTIPOCHI o
AKTyaJIbHBIM TeMaM U T.]I.
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Ha3Banue Coxpaménnoe | Oprann3anuoHHO- Otpacas (06aacTh Lo
O¢puunanbHblil caiiT
OpraHu3aIuu Ha3BaHHE npaBoBasi popma JeATeJTbHOCTH)
Koopaunamus
Acconmanus NEITENLHOCTH  YJICHOB
SIBIISIETCS Acconmaruu u
Acconanus HEKOMMepPYeCKOH MpeACTaBICHUS u
ME3KTYHAPOJHEIX Oopranu3anuen 3aIIUTEl UX HHTEPECOB . .
yHap ACMAII P P https://www.asmap.ru/index.php
aBTOMOOMUIILHEIX Acconmarus B cdepe mepeBO30K
MIEPEBO3YHKOB SIBJIIETCS TPY30B U IacCaKUPOB
IOPUTUICCKUM B MEXIyHAPOHOM
JINIIOM aBTOMOOMIIBHOM
COO0OIIeHIH
Oobmiepoccuiickas
o011ecTBEHHAs
3amura o0mmx
OpraHu3anus
o HHTEPECOB u
«Poccuiickuii coro3
JIOCTHIKCHHUST YCTaBHBIX
HHXCHEPOB» .
meen
(manee umeHyeMas
. . 00bEUHUBIINXCS
Poccuticknit «Coro3») sBISETCS N
rpaxiaH, http://poccuiicknii-cor03-
COI03 PCU OCHOBaAHHBIM Ha
OCYIIECTBIISFOIIIX UHKCHEPOB.pdy/
HHXCHEPOB YJIEHCTBE
CBOIO JESATEILHOCTh Ha
00IIECTBEHHBIM
TEPPUTOPHUHU Goutee
00beIMHCHHEM,
MIOJIOBUHBI CYOBEKTOB
CO3JaHHBIM B N
Poccuiickoi
thopme
. Denepanuu
00II[€eCTBEHHOM
OpraHu3aIUH
Koopnunanus
NpeaIpUHUMATEIbCKON
IEITEILHOCTH,
Accomuanusa Hexommepueckast
«Poccuiickue OpraHu3anus — | PeAcTaBIICHHE "
POA] 3amura obmux | https://www.asroad.org/
aBTOMOOMJILHBIE o0beqMHEHNE
HUMYIICCTBEHHBIX
JTATICPBI FOPUTUYCCKUX JTHIT
MHTEPEeCOB B 00JIacTH
aBTOMOOHMJIEHOTO
JTAJIEPCTBA
12. IIporpammHoe oOecmedyeHue  (JIMIEH3HMOHHOE MW  CBOOOJHO

pacnpOCTpaHﬂeMoe), HCIIOJb3yEMOEC IIPU OCYHIECTBJICHUH 06p330BaTe.ﬂbHOFO

npoiecca
WNudopmanus o mpaBe COOCTBEHHOCTH
Aynuropus Hporpamuroe (pPEeKBU3UTHI AOTOBOPa, HOMED JIULICH3UU
obecrnieueHne u T.Il.’)

VueOnas ayauropus s | Kaspersky Endpoint | Homep nunensuun 2B1E-211224-064549-

NPOBECHUS yaeOnbix | Security Crannmaptbii | 2-19382  CyOnuneH3HOHHBIH  10TOBOP

3aHATHI BCEX BunoB, | Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 no

MPEYCMOTPEHHBIX roga. Band S: 150-249 31.12.2023

nporpaMMoi GakanaBpuata/ moroBop NeJI0O3 ot 30.05.2012)

crieraaurera/ Windows 7 | noncornamenusMua ot 29.04.14

maructparypsl, ocHamennas | OLPNLAcdmc 01.09.16

o0opynoBaHuEM 1 (6eccpouHas nuIEeH3MSA)

TCXHUYCCKUMU CpCACTBaAMU
0o0yuyeHHsl, COCTaB KOTOPBIX
omnpenenserca B pabouux
nporpamMmax JUCHUIUTMH

Google Chrome

CsobogHoe

JIULEH3US])

pacrpocTpaHsieMoe
nporpaMMHoe oOecrnieueHue (OeccpouHas

AIMP

CsobOogHoe

pacnpoCTpaHsIEMOe
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HNudopmanus o mpaBe COOCTBEHHOCTH

Aynutopus Tporpanmroe (PEKBU3UTHI JOTOBOPA, HOMEP JIMIICH3UH
o0ecrieueHme u T-Il.’)
(Momyreii) nmporpaMMHoOe obecniedeHue (oeccpoyHas
JlaGopaTopus ¢puzuku JULIEH3Us)
noMerenue Nel176
YueOHast  aymutopust s Kaspersky Endpoint | Homep nunensuun 2B1E-211224-064549-
IIPOBEICHUS y4ueOnbix| Security Cranmapthbiit | 2-19382  CyOnuIIeH3MOHHBIA  JJOTOBOP
3aHATHH BCEX BuzoB, Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 no
IPETyCMOTPEHHBIX roga. Band S: 150-249 31.12.2023
nporpammoii  GaxanaBpuara/ moroop NeJIO3 ot 30.05.2012) ¢
crenuanurera/ Windows 7 | gponcornamenusMd ot 29.04.14 wu
MarucTpatypbl, ocHameHHas| OLPNLAcdmc 01.09.16
obopynoBaHueMm u (6eccpounas JUIICH3MS)
TCXHMICCKUMH  CPCACTBAMM CBobOoHOE PacIpOCTPaHAEMOE
0byueHus, COCTaB KOTOPBIX Google Chrome nporpaMMHOe obecrieuenue (Geccpodnas
ompenensercs B paboumx| JHLeH3Hs)
nporpamMMax JUCIIUATUTAH
(MomyTIeit) CBoOoaHoe pacmpocTpaHseMoe
TaGopaTtopust GusuKH AIMP nmporpaMMHoe obecrieueHue (Geccpounas
nomerenue Nel186 JIULCH3H )
Kaspersky Endpoint | Homep nunensuu 2B1E-211224-064549-
Security Crannmaprhbiii | 2-19382  CyOnuIICH3MOHHBIA JJOTOBOP
Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 nmo
roga. Band S: 150-249 31.12.2023
norosop NeJIO3 ot 30.05.2012) c
Windows 7 | moncormamenusima ot 29.04.14 wu
OLPNLAcdmc 01.09.16
(6eccpounas JUIICH3MS)
CBOOOJTHO pacmpocTpaHseMoe
AdobeReader nporpamMMmHoe obecrieyenue (beccpounas
JULIEH3Us )
Tapant Horosop Ne 735 480.2233K/20 or
ITomerienue IS 15.12.2020
CaMOCTOSTEIIBHON paboThI CBOOOHO pacnpocTpaHsIeMoe
00y4aromuxcs Yandex Opay3ep nporpamMMmHoe obecrieyenue (beccpounas
[Tomemenue Ne 1126 JIUTICH3HS)
Microsoft Office
Standard
2007 (Microsoft HOMEDP nuneH3nn-42661846 oT
DreamSpark  Premium | 30.08.2007) ¢ JOMCOIVIAIICHUSMH OT
Electronic Software | 29.04.14 wu 01.09.16 (beccpounas
Delivery TUIICH3MS )
Academic(Microsoft
Open License
CBOOOJTHO pacmpocTpaHseMoe
Zoom mporpaMMHoe ooecniedeHue (beccpounas
JIALICH3US])
AIMP OTEUYECTBEHHOE ¢BOOOIHO
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HNudopmanus o mpaBe COOCTBEHHOCTH
Aynuropus Tporpanmroe (pPeKBHU3UTHI AOTOBOPA, HOMED JTHUIICH3UU
Y p obecnieueHue p pa, p
U T.J.)
pacmpocTpaHseMoe MPOrpaMMHOE
obecnieuenne (OeccpoyuHast JTUICH3HS )

13. MaTepuaibHO-TEXHHYECKOE O0ecleYeHne QM CIUIIMHbI

Tumn n HOMED NNOMCIICHUA

[TepeueHb OCHOBHOT'O 00OPYIOBAHUS U TEXHUYECKUX CPEICTB
00y4JeHus

Yuebnas ayJIUTOPHS TUTSt
NPOBE/ICHUST YYCOHBIX 3aHATUH
BCEX BHUJIOB, MPEIYCMOTPEHHBIX
porpaMMon OakanaBpuata/
CHeIauTeTa/  MaruCTPaTypsl,
OCHaIlIeHHasi 000pYyJIOBaHUEM W

TEXHUYCCKUMU cpeacTBaMu
o0y4eHusi, cocTaB  KOTOPBIX
orpezensercs B pabounx
nporpammax TUCIUTITHH
(Motyneit)

JlaGoparopust puszuku
nomenieHue Nel176

OOopyIoBaHKEe: KOMILUIEKT MeOenH Jiis y4eOHOro Iporiecca;
JIOCKa yueOHas; CTEHIbI

TexHuyeckre cpejacTBa OOYYEHMS: KOMIILIOTEpHAs TEXHHKa,
1a00opaToOpHBIE CTEHBI; KOMIIJIEKT J1a00paTOPHOIO
000pyI0BaHHUA IO JUCHMIINHE

VYyeOHas ayJIUTOpHs ISt
NPOBEJCHNS YYEOHBIX 3aHATHH
BCEX BHJOB, NPEAYCMOTPEHHBIX

porpaMMon OakanaBpuata/
CHelMaIUTeTa/  MarucTpaTyphl,
OCHallIeHHasi 000pYyJIOBaHUEM WU
TEXHHYECKUMU CpeacTBaMu
oOydeHHs, COCTaB  KOTOPBIX
orpezensercs B pabounx
porpamMmax JTUCTIATUTAH
(Motyneit)

JlaGopartopust puzuku
nomenieHue Nel 180

ITomemenue ISt
CaMOCTOSITENIBHOU paboThI
obOydJaronmxcs

I[MTomewenue Ne 1126

OO6opynoBanue: KOMIUIEKT MeOemu i y9eOHOT0 MpoIiecca;
TexHuyeckue  CpeiacTBa  OOy4YECHHUS: NEPCOHAbHBIC
KOMIIBIOTEPBI C  BO3MOKHOCTBIO IIOJAKIIIOYECHHA K CCTHU
«MHTepHeT» W obecrmeyeHUEeM JOCTyMa B JJICKTPOHHYIO
nH(}OpMaAIIMOHHO-00pa3oBaTebHYI0 cpeny dunnana

14. MerToauueckue
JUCHHUILTAHBI

YRazanusa AJas oﬁyqamluerom Inmo OCBOCHMIO

Memoouueckue yKkazanus 014 3aHAMUI J1EKYUOHHO20 MUna

B xonme

JCKIIMOHHBIX

3aHATUH  oOydarlemycs HeoOXOAMMO BECTH

KOHCIIEKTHPOBAaHUE Y4YeOHOro MmaTepuaia, oOpaiiaTh BHHUMaHUE Ha KaTerOpuw,
(hopMYJIMPOBKH, PACKPHIBAIOIIKNE COJEP)KAaHUE TEX WU UHBIX SBJICHUN U MPOIIECCOB,
Hay4HbIC BBIBOJbI U MPAKTUYECKUE PEKOMEH/ AN,
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Heobxonumo 3amaBaTh NPENoJaBATENI0 YTOUHSIONIME BOMPOCHL C ILIEJbIO
VSICHEHUS TEOPETUYECKUX  MOJOXKEHUW, pa3pelieHuss CHOPHBIX  CUTYyalluu.
[lenecooOpa3Ho  nopadaTbiBaTh CBOM  KOHCIEKT JIEKIIMW, Jielasi B HEM
COOTBETCTBYIOIIME 3allHCM M3 OCHOBHOW W JIONOJIHUTENBHOM JIUTEPATYPHI,
PEKOMEHJIOBAaHHOW TMpernojaBareieM U MPEIyCMOTPEHHOM ydeOHO# MmporpamMmoit
JTUCUUTUIUHBI.

Memoouueckue yxkazanusa 011 3AHAMUI CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTHueckue 3aHATUS MO3BOJISIIOT Pa3BUBATH y OOYYAIOLIEroCs TBOPYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHUE CaMOCTOSITEIbHO M3ydaThb JIUTEpaTypy,
aHAJIM3UPOBATH MPAKTUKY; y4aT YETKO (POPMYIUPOBATH MBICIb, BECTH JAUCKYCCHIO, TO
€CTh HMEIOT MCKJIIOUHUTEIIBHO Ba)XHOE 3HAYEHUE B PA3BUTHM CAMOCTOSTEIBHOIO
MBIITUICHUS.

[TogroroBka K MNpakTUYECKOMY 3aHATHIO BKJIIOYaeT JBa 3Tana. Ha mepBoMm
sTane oOydvaroluics IUIaHUPYET CBOK CaMOCTOSATEIbHYIO paldoTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJlaHusl Ha CaMOCTOSITENbHYIO paboTy; MOAO0Op OCHOBHOW U
JIOTIONTHUTENILHOM ~ JIMTE€paTyphbl;  COCTaBJIEHUE IUIaHAa paboThl, B  KOTOPOM
OIPEACIIAIOTCA OCHOBHBIE MYyHKTHI IpeacTosuiell moaroroBku. CocTaBieHUe IUIaHA
JTUCIUTUTMHUPYET U TIOBBIIIIAET OPTaHU30BAHHOCTH B paboTe.

Bropoii sTan BKIItOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHACTCS C W3yYEHUsS OCHOBHOW W JOMOJHHUTENbHOW smTepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJIEpKAHUE OCHOBHBIX MOJOKEHHIM
Y BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (DAKTOB, YACHEHUE MPAKTUUECKOTO MPUIOKEHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. [lanee ciemyer moAroTOBUTH TE3UCHI
JUIS. BBICTYIUIGHUM IO BCEM Y4YEOHBIM BOMPOCAaM, BBHIHOCUMBIM Ha MPAKTUYECKOE
3aHATHE WM 10 TeMe, BBIHECEHHOW Ha TUCKYCCHIO (KPYTJIBIH CTOJ), TPOAYMATh
OpUMepbl C IeNIbI0 O0ECTIEUYEeHHs] TECHOM CBSI3W HM3y4aeMOW TEeMbl C pealbHOU
AKU3HBIO.

['oTOBsICH K MOKJIAQy WM BBICTYIUICHHIO B paMKaX HHTEPAKTUBHON (POPMBI
(zuckyccust, Kpyriblid CTON), IPU HEOOXOJUMOCTH CIEAYET OOPATUTHCS 32 TOMOLIBIO
K MPENoaBaTeo.

Memoouueckue yKkazanusa K camocmoamenvHoi pabome.

CamocTosTenpHass paboTa OOYYArOMIETOCS SIBISETCS OCHOBHBIM CPEICTBOM
OBJIaJICHUsI Y4€OHBIM MaTepUajIoM BO BpeMs, CBOOOJHOE OT 00s13aTE€NbHBIX yU4eOHBIX
3aHsTUd. CamocrtosTenbHass paboTra 00yd4aromierocs HaJ YCBOCHUEM Y4eOHOIO
Marepuaiia 1o Yy4eOHOM JUCIUIUIMHE MOXKET BBITIOJIHATHCS B  OUOIHOTEKE
YHUBEpPCUTETA, YICOHBIX KaOWHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKKE B JIOMAIIHUX
ycnoBusix. CopepxaHue W KOJIMYECTBO CaMOCTOSITENBHON paboThl 00ydaromerocs
orpezensercss yieOHOH MporpaMMon AUCIUIUIMHBI, METOJUYECKUMUA MaTepHalaMH,
MPaKTUUYECKUMHU 33JJaHUSMU U YKa3aHUSAMU NPEnoiaBaTesl.

Camocmoamenvnasn padoma é ayOumopHoe 6pems MOHCem GKAI0UANMb

1) KOHCIEKTHPOBaHHE (COCTABICHHUE TE3UCOB) JICKIINA;

2) BBINIOJIHEHUE KOHTPOJIBHBIX padoT;

30



3) perieHue 3a1ay;

4) paboTy CcO CIPaBOYHON U METOAMUYECKOM JINTEPATYPOI;

5) paboTy ¢ HOpMATHBHBIMH ITPABOBBIMH AKTAMHU;

6) BBICTYIUICHUS C JIOKJIaJIaMH, COOOMEHUSIMHU Ha CEMUHAPCKUX 3aHATHSX;

7) 3alUTy BBITOJHEHHBIX Pa0OT;

8) ywacthe B orepaTMBHOM (TEKyIIeM) ONPOCE IO OTACIbHBIM TeMaMm
M3y4aeMOM JTUCIUTUINHEIL,

9) yuactHe B coOecCelOBaHMAX, JCIOBBIX (POJIEBBIX) HIpax, IUCKYCCHUSX,
KPYTIBIX CTOJIAX, KOH(PEPECHIHSIX;

10) yuacTue B TECTUPOBAHUH U JIP.

Camocmoamenvnas paboma 60 6HeaAyOUmMOPHOE 6PEMA MOICEM COCMOAMDb
uz:

1) moBTOpEHUS JIEKIIMOHHOTO MaTepHala;

2) TMOArOTOBKH K MPAKTHUECKUM 3aHITHSIM;

3) wu3ydeHUs y4eOHOW U HAYUHOU JIUTEPATYPHI;

4) w3ydeHWs HOPMATHUBHBIX MPABOBBIX aKTOB (B T.d. B JJICKTPOHHBIX 0a3ax
JTAHHBIX );

5) pernieHHs 3a/1a4, ¥ MHBIX MPAKTHYECKUX 3aaHHN

6) MOArOTOBKH K KOHTPOJIBHBIM PaboTaM, TECTUPOBAHHUIO U T.]1.;

7) TOATOTOBKH K MPAKTHYECKUM 3aHSATHAM YCTHBIX JOKJIAI0B (COOOIEHNH);

8) moaroroBku pedepaToB, dcCe W WHBIX HWHIAMBHIYAIbHBIX MHChMEHHBIX
paboT Mo 3aJaHUIO MPETIOIaBaTENs;

9) BBIOJIHEHUS KYPCOBBIX Pa0dOT, MPEIYCMOTPEHHBIX YUCOHBIM ILIAHOM;

10) BBINOJHEHHS BBITYCKHBIX KBaIH(HUKAIIMOHHBIX pa0dOT U JIp.

11) BeIficTIeHUsT HanOoJIee CIOXKHBIX U MPOOJEMHBIX BOIPOCOB IO M3y4aeMOM
TeMe, TIONyYeHHE Pa3bACHCHHUM M PEKOMEHJAIMi TI0 JaHHBIM BOMpPOCaM C
MPEnoJaBaTeIs MU Ha KOHCYJIbTAIUSIX.

12) mpoBeneHUs CaMOKOHTPOJII IIyTeM OTBETOB Ha BOMPOCH TEKYIIETO
KOHTPOJISl 3HAHUM, PEIIeHUs MPEACTABICHHBIX B y4eOHO-METOAMYECKUX MaTepuaiax
kadeapsl 3a/1ad, TECTOB, HamucaHus pedepaToB U 3CCE MO OTIACIBHBIM BOIpPOCAM
A3y4a€MOUN TEMBI.

Texymuii KOHTPOJIb OCYIIECTBISAETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJIOB, TBOPUYECKHX 3aTaHUIA.

B cnydae nponyckoB 3aHATHH, HAIMYKS UHIUBUAYAIbHOTO Tpaduka 00ydeHus
W JUIA 3aKpEIUICHUS TPAKTHYECKUX HABBIKOB CTYJICHTaM MOTYT OBITh BBIJAHBI
TUTIOBbIE HWHJMUBHUAYaJbHBIC 3aJaHUs, KOTOPBIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IPENOAABATEIEM CPOK.

15. OcoOenHocTH peaju3aluM JTUCHUIUVIMHBI JJ WHBAJIUIOB U JHI C
OrPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbA

OO6yuenue no auciuiuinHe «Hanomarepuansl 1 HAHOTEXHOJIOT MM»UHBAIIAIOB
U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370p0Bbs (nasiee OB3) ocyiecTBisercs
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IpErnojaBaTeIeM C  y4eTOM  OCOOEHHOCTEM  NCHUXO(PU3NYECKOTO  pa3BUTHS,
VH/IMBHU1YaJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3/I0POBBS TAKUX 00YUarOIIMXCS.

JU1 CTYA€HTOB C HapyILIEHUSIMH OMOPHO-ABUraTenbHoN GpyHkuuu u ¢ OB3 no
CIIyXy MNpeayCMaTpHUBAETCSl CONPOBOXKIAEHUE JEKIMH W MPaKTHYECKUX 3aHATHA
MYJIbTUMEIUMHBIMU CPEACTBAMU, PA3AaTOYHBIM MATEPUATIOM.

Jnsa crynentoB ¢ OB3 1o 3peHHIO MpeaycMaTpUBAETCS IPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTATOYHOIO 3pPEHMs, a TaKXKe IMpPEeayCMOTpeHa
BO3MOKHOCTb pa3pa0dOTKH ayInOMaTEpUAIIOB.

[To aucummnune «HanomaTepuansl 1 HAHOTEXHOJIOTUNY» O0YyUYE€HNE UHBAUIOB
U JIALl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbS MOXKET OCYHIECTBIISITHCS KaK B
ayIUTOpUM, TaK M C HUCIOJB30BAHUEM  DJIEKTPOHHONM  HMH(POPMALMOHHO-
00pa30BaTEIbHON Cpelibl, 00pa30BaTENbHOIO MOPTANIA U JIEKTPOHHOM MOYTHI.
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JIUCT JOIOJIHEHUU Y USMEHEHUN
paboueil mporpaMMbl TUCITUTIINHBI

PabGouass mporpamma AHMCHMIUTMHBI PAacCMOTpPEHa, OOCYXKIAeHa M OA00peHa MAJis
ucnonHenust B 2021-2022 yueGHOM TOay Ha 3acenaHuu kKadeapsl, npoTokosn Ne 10
oT «10» ampens 2021 r.

BHeceHnl MOIONHEHHS YW W3MEHEHHS B 4YacTH aKTYaJIHM3allMK JIMIIEH3UOHHOI'O
IIPOTrPAMMHOT'O obecrieucHme, HCIIOJIE3YEMOE IpH OCYIIIECTBICHHUH
00pa30BaTENLHOIO IIPOIecca IO JAHHOM JMCHHUIUIMHBI, a TaK K€ COBPEMEHHBIX
npodeccuoHaIbHBIX 0a3 JaHHBIX U HH(GOPMAIIMOHHBIX CIPABOYHBLIX CUCTEMAX.

PabGouas mporpamMma IHCHIMILIMHBEI PAacCMOTpPEHa, OOCYXIEeHa M ojoOpeHa s
ucnionuenust B 2022-2023 yue6HOM TOy Ha 3aceqanuu Kadeapsl, npotokosn Ne 9 ot
«14» mas 2022 1.

BHeceHBbl OIONHEHHST W HM3MCEHCHHS B YacTH aKTYaJIHW3allMK  JIMIICH3MOHHOI'O
IIPOTrPAMMHOT'O obecrieucHue, HCII0Jb3YEMOE IpH OCYIIECTBICHUH
00pa30BaTENLHOIO IIpolecca MO JAaHHOM JAMCHHUINIMHBI, a TaK K€ COBPEMEHHBIX
npodecCHOHAIBHBIX 0a3 JaHHBIX ¥ HMH(GOPMAIIMOHHBIX CIPAaBOYHEIX CHCTEMAaX,
AKTyaJIM3allid TEM JUISL CAMOCTOSTEIbHOM pPa0OThl, aKTyaJIu3alii BOIPOCOB JUIS
MOJTOTOBKHM K ITPOMEKYTOYHOM aTTeCTallMi, aKTyaJH3allii IIEpCYHs OCHOBHOM M
JIONOJIHUTEJILHON YYSOHOU JIUTEPATYPBHL.

PaGouas mporpamMma IHUCHMITIMHBI PAacCMOTpEeHa, OOCYXIeHa U ojoOpeHa Jis
ucrnionHenus B 2023-2024 yuebHOM TOay Ha 3acegaHuu kadenpsl, npotokos Ne 08
oT «20» mast 2023 1.

BHecenbl OOmMOMHEHWS M WU3MEHEHHS B YACTH aKTYAJIW3alUdHU  JIMIEH3MOHHOI'O
IPOrPaMMHOIO obecrieueHue, HCIIOJIb3YEMOE pu OCVILIECTBIEHUHU
00pa30BaTENILHOI0 IIpOIecCa N0 JAaHHOM AMCHMINIMHBL, @ TaK K€ COBPEMEHHBIX
npodeCCHOHANLHBIX 0a3 MaHHBIX M HMHGOPMAIMOHHBIX COPABOYHLIX CHUCTEMAaX,
aKTYaJIM3alliAd TEM JUIS CAMOCTOSITECIbHOM pPalOOThl, aKTYaJIW3allii BOIPOCOB JUIS
IOJATOTOBKU K MIPOMEXYTOYHOM aTTECTALIMU, aKTYAJIH3allid [EpPEeYHs OCHOBHOU U
JIOIOJIHUTEIbHON YYESOHOM JINTEPATYPHL.

PaGouas mporpamMma IHUCHMITIMHBI PAacCMOTpEeHa, OOCYXIeHa U ojoOpeHa Jis
ucrnionHenus B 2023-2024 ydebHOM roay Ha 3acegaHuu kadenpsl, mpotokosa Ne 10
oT «22» aBrycta 2023 r.

BHeceHbl JIOTOJIHEHUWST M W3MEHEHUS B YACTU AKTYAJIW3allUy  DIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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