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[Iporpamma cocraBrieHa B cootTBercTBuHM ¢ TpebdoBanusmu DPI'OC BO mo
cnenuanbHocTh 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEJCTBAY.

ABtop(b1) JlemaeB Aunexcannp HukojaeBU4Y, KaHAWAAT TEXHUYECKUX HAYK,
CTapIINK PENOAABATENb KADEAPhI JIEKTPUUECCKUX CUCTEM, (PU3UKHA U MATEMATUKH.
(vkazamv QHO. yuenyio cmenens, yuenoe 36aHue uiu OOINCHOCMb)

[Iporpamma omoOpeHa Ha 3acemaHuul Kadenpbl DIEKTPUYECKUX CHUCTEM,

¢busuky u matematuku (mpotokoa Ne 10 ot 16.05.2020 r).
(VKazamov HAUMeHOBaHuUe Kagpeopbl)



1. IlepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB O00y4eHHsl, COOTHECEHHBIX C
IUVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHsI 00pa3oBaTeibHOM nporpammal (Leaun
OCBOCHUS TUCUMILIMHBI)

1.1. Hensmu ocBoenust aucuuiuinHbl « HaHoMarepuanbl 1 HAHOTEXHOJIOTUH
ABJISIIOTCST (DOPMUPOBAHUE Y CTYJCHTOB IMPEJCTaBICHUS 0 (U3UKE HAHOTEXHOJOTHIA,
KaK Hayke pa3pabOTKU HOBBIX MAaTEpHAJIOB, HHEPro- M pecypcocOeperaromnmx
TEXHOJIOTHH, a TaK e MOHUMaHUsI CYIIHOCTH MPUMEHSIEMBIX METOJIOB K pa3paboTKe
HOBBIX MaTEPHUAJIOB B YCIOBUSAX HAyYHO-HUCCIICIOBATEIIbCKUX JTaOOpaTOPHil.

3ajaun JUCIUTIINHEI:

- (dopMUpOBaHHE CIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETaTh C IOMOIIBIO
WH(POPMAIIMOHHBIX TEXHOJOTHH M HCIOJIB30BaTh B IMPAKTHYECKON JEATEIIBHOCTH
HOBBIE 3HAHUA M yMEHHUA, - (OPMUPOBAHHE CIOCOOHOCTH AHAIM3UPOBATH
COBpPEMEHHBIC MPOOJIEMbl HAYKH M IIPOM3BOJICTBA B arpOMHKEHEPHUH M BECTH ITOMCK

VX PELICHHUS.

1.2. KomneTteHuum obyyatoleroca, opmmpyemble B pesysibTaTe 0CBOEHUA AUCLMMUHBI

- B pesynbrarte uzydeHus yueOHON JUCIUIIMHBI 00YYaroIHecs T0KHBI:
=5
= E Cogepxanue
S5 KOMIIETEHIIUU
Mg
= (MK ee YacTH) 3HaTh YmeTs Brnanets
]
N
CIIOCOOHOCTBIO
IIPOBOIHTE Hagbikamu
P 3G GEKTUBHOTO U
TEOPETHYECKUE U .
CaoiicTBa MaTepuaioB 9KOHOMHUYECKH
9KCIIEPUMEHTAJIbHBIC [TpumeHsaTh MaTepuabl
JUTA IPUMEHEHUS TIPU 000CHOBaHHOTO
Hay4YHBIE JUTS DKCTUTyaTallun
I1CK- SKCIUTyaTalun MIPUMEHEHUS
HCCIIEIOBAHUSA IO Ha3eMHBIX TPAHCIIOPTHO-
1.2 Ha3eMHBIX TPAHCIIOPTHO- MaTepHaJioB MpH
TIONCKY ¥ TPOBEPKE TEXHOJIOTHYECKUX
. TEXHOJIOTHIECKHIX SKCIUTyaTalui
HOBBIX HEH CpencTB
CpencTB Ha3eMHBIX TPAaHCIIOPTHO-
COBEpIICHCTBOBAHUS
. TEXHOJIOTHYECKHUX
aBTOMOOWIICH U
CpEeICTB
TPaKTOPOB
Cr1ocobHOCTBIO
TIPOBOTUTH TEOPETHUYCCKHE U
MPUMEHSTH METOBI
TEXHUYECKOE U AKCIIEPUMCHTAIBHBIC
HCCIICIOBAHUS
OpraHU3alMOHHOE METOJIbl HCCIICTOBAHUS Hapwixkamu
JUTS COBEPIICHCTBOBAHHUS
obecrieueHne JUISL COBEPILICHCTBOBAHMS 9KCTIEPUMEHTAIILHOTO
IIK-3 . [1apaMeTPOB HAa36MHBIX
UCCIIEJOBAaHHH, napaMeTpoB Ha3eMHBIX AHCIIODTHO UCCIEI0BaHUS
aHallu3 Pe3yJbTaToB TPaHCIIOPTHO- P P rapaMeTpoB
TEXHOJIOTUUECKHX
U pa3paboTKy TEXHOJIOTHIECKHUX cpencTs
IIPEIJIOKEHUN 110 UX CpenCTB p
pearn3anin

2. Mecto nucuunimnubl B cTtpykrype OITOII

HuctumnHa «HaHoMartepuanbl 1 HAHOTEXHOJIOTUM) PEANM3yeTCs] B paMKax
JUCIUIUIMH 10 BBIOOPY yueOHOTo IUlaHa OOyYaromIMXCsS OYHOW M 3a04HON (opM
oOyJeHHUS.



JLiist MPOXOKICHUS M CIIMTIINHBI HEOOXOIUMBI KOMIIETECHIIUH,
chOpMHUPOBAHHEIE B PE3YJIHTATE U3YUCHHUSI CICTYIONINX TUCIUTLINH y9eOHOTO TIIaHa:
«DPu3uka», «MareMaTuka.

Hucuunnraa « HaHoMarepuansl 1 HAHOTEXHOJIOTUW SIBIISIETCA OCHOBOW JJIst
JaNbHEUIIEr0  M3YYCHUS  CIEAYIOIMX  JUCUHUIUIMH:  «MarepuanoBeacHHue,
«TexHonorus KOHCTPYKIIMOHHBIX MAaTePUAIOBY, «IneKkTpoodOpy0BaHUE
aBTOMOOMJIEH U TPAKTOPOB», « OCHOBBI HAYUHBIX HCCIICI0OBaHUNY.

3. O0beM TUCHUILIHHBI

OO6mast TpyJ0EMKOCTh JUCHMIUIMHBI COCTaBJseT 3 3a4eTHBIX eauHuIil - 108
JacOB B IIIECTOM CEMECTPE M3 KOTopbIX

Pacnpenenenne yacos PI'P,
Cemect | Dopma ®dopma
Jlexun | JlaGoparopus! | Ilpaktuuecku | CamoctositensHa | KP,
p 00y4eHus KOHTPOJIS
u € 3aHATUA € 3aHATHS sl pabora KII
7 Oo4Has 18 18 72 KP 3a4er
5 3a04Has 6 6 96 KP 3a4eT

4. Conep:xxanme IMCHUILVINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesiam)

Oy4Han popma obyyeHus

Pacnipenenenue yacos CaMocTos CDOpMI/;pyeMBI
Tema (pazznen) Jlexuu | JlaGopatopusl | Ilpaktuuecku | -TenbHas —
u € 3aHATHUS € 3aHATHS paborta
(kox)
Bsenenue B 6 6 18 IICK-1.2
HAHOTECXHOJIOTHIO I1K-3
IICK-1.2
Pasmepnbie a3 ekt 4 4 18 K3
KBanToBas 4 4 18 IICK-1.2
MPOBOJIMMOCTh [1K-3
ononmaome | 4 4 g | TCKL2
oo TK-3
YCTpOHCTBA
Hroro 18 18 72
3auer -
3a04HAas dopma obyueHUs
Pacnpenenenue yacos Canmoctos (I)OpMI/;pyeMI:I
Tema (pazzaen) Jlexm | JlaGopatopusl | Ilpaktuuecku | -TeibHas S —
u € 3aHATUS € 3aHATHS paborta
(ko)
BBenenue B T[ICK-1.2
HAHOTEXHOJIOTHIO 2 2 24 I1K-3
IICK-1.2
Pasmepnbie 23 dexThr 2 2 24 K3
KBanToBas | 1 24 IICK-1.2
IPOBOJIMMOCTD [1K-3
OnTHYecKHe u 1 1 24 IICK-1.2




Pacnpenenenue yacos Camocrosi | PopMHUpyeMBbI
Tema (pa3gen) Jlexuun | Jlaboparopusl | [IpakTuuecku | -TenpHas e
u € 3aHATHA € 3aHATUS pabota | KOMIETEHLIMH
3alOMUHAIOIIHE
on TK-3
yCTpOKMCTBA
Hroro 6 6 96
3auer
5. OO0pa3oBaTebHbIE TEXHOJIOTHMH, IMPUMEHsieMble TMPU OCBOEHHUU

AUCIMIIIMHBI

Meroauka npenojaBaHus JUCUUIUIMHBI M peau3alus KOMIIETEHTHOCTHOIO
MOJIX0/1a B M3JIOKEHUU U BOCIPUATHN MaTepHalia MpeayCMaTpUBaET UCIOJIb30BAaHUE
CIIEYyIOIIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM NPOBEIECHUS TPYIIOBBIX,
WHIUBUIYAIbHBIX, ayIUTOPHBIX 3aHATUNA B COUYETAHMM C BHEAYAUTOPHOU pabOTOM ¢
1enblo (popMupoBaHUS U Pa3BUTUA MPOGECCHOHANBHBIX HABBIKOB 0OO0YYalOLIMXCS:
WHTEPAKTUBHASL JIEKIIMSI C IPUMEHEHUEM BUJIEO0- M Ay IMOMATEPUAJIOB.

Bun dopmupyemele
Konnuects
3aHATH Tewma 3ansaTHA 0 YACOB WnTepaktuBHas GpopMa | KOMIETEHIIUH
P (xom)
Bsenenue B
HaHOTEXHOJIOTHIO,
UHTEpaKTHBHAs
pasmepHbIe 2P PEKTHI, TEKIHS ¢
JIEKIUSA ONTUYECKUE U 18 TIK-10
IPUMEHEHHUEM BHJI€0-
3alOMUHAIOINE
. U ayJMOMaTepuaioB
yCTpOMCTBA, KBAHTOBAS
IIPOBOAMMOCTh
6. YueOHO-MeTOAMYeCKOe o0eclevYeHHe CaMOCTOATEJbHOM PadoThl
CTYJIEHTOB

CamocrosiTenpbHas padoTa CTYACHTOB MPEAYyCMOTpPeHa YYEOHBIM IUTAHOM IIO
TUCITUTUIMHE B 00bemMe 72 dacoB (ounHas ¢opma oOydenms) U 96 yacoB (3aodyHas
dbopma oOyueHus).

Tematnka caMOCTOATENbHON PAOOTHI:

1. Mopenun Oecniopsnka. Sueuctoiii  Oecrnopsigok. TomoJIOrM4ecKuit
oecniopsiok. KontunyanpHbiil Oecriopsiiok. Bo3OyxaeHuss B HEyNopsA0YEHHBIX
penIeTkax pa3IngyHONW Pa3MEPHOCTH.

2. OnemeHTapHble BO30YXACHUS AJIEKTPOHHOro rasa. [lma3smMoHbl u
AJIEKTPOHHO-IbIpOYHbIe Tapbl. [loBepxHOcTHBIE BO30YyXaeHus. IloBepXHOCTHBIE
TJIa3MOHBI U TTOJISIPUTOHBL. [IpOBOIMMOCTE B AJIEKTPOHHOM Tas3e.

3. Paznmuunbie  TUMBI  TPOBOJMMOCTH B YHOPSJAOYEHHBIX U
pa3ymopsAIOYCHHBIX METaUIaX ¢ TMOJYMPOBOJAHHUKAX. 3aBHCHMOCTH YACIBHOTO
COTMPOTHBJICHUS  OT  Temmeparypbl.  OtpunarensHas  auddepeHuaIbHas
npoBoaguMocTh [lorsiTre 06 3¢ dexre Konmo.




4. OcCHOBHbIE HJIEM TEOpUM JIOKAIM3alUUH. TepMOaKTUBUpPOBAHHAs
IPOBOJAMMOCTH B pexkuMe Jokanu3anuu. [lonsatue 00 aHAepCOHOBCKON JOKAIU3alUU.
['paHuLIBI CIEKTPa U XBOCTHI 30H.

5. Teopust Taynecca. Jlokanuzauuss B TOHKHX MNPOBOJIOKaX U 3PQPEKThI
KOHEYHOM Temneparypbl. [IoHSITHE O CKEWJIMHIOBOM TEOpPUH JIOKaIW3auuu. Pexum
c11a00i1 JIOKaTM3alkH.

6. IlepkomsiuonHsle  mpouecchl. [IpoBOAMMOCTB  CIIydaiHOM  CETKHU
conpoTtuBieHUi. [IppKKOBast MPOBOAUMOCTb.

7. Mexanuszmbl cOosi (da3bl 32 CYET B3aUMOJCHCTBUS C OKPYKEHHUEM:
MPUJIOKEHHUE K KYJIOHOBCKOMY B3aMMOJICHCTBHUIO 3JIEKTPOHOB B METaJIax.

8. KBanToBsiii 3 dext Xomna. Jlokanuzaius B CUIbHBIX MArHUTHBIX TOJISIX
B KBaHTOBOM 3(pdekre Xomna. J{pobHsiii KBaHTOBBIN 3D deKT Xoa.

0. Me3ockonuka U CBEpXIPOBOAUMOCTh. CBEpXIIPOBOASIIME KOJbIA U

TOHKHE MPpoBoJIokU. CirabocBs3aHHbIe CBEpXIPOoBOaHUKH. DddexTrr Jxo3edcona n
SNS KOHTaKTBHI.

10. DmexTpuueckne CBOKWCTBA HAHOYACTHII, UX MOJIAPU3ALUS ABHUKYIIUMUCS
3apslaMU U UX BJIMSHUE HA IBUXKYIIUECS 3apsbl.

11. HM3nyyeHue HaHOYACTHULI, TEHEPUPYEMOE JBUKYIIIMMHUCS 3apsaamMu.

12.  DneKTpOHHBIE  COCTOSIHUSL B YIOPSAOYECHHBIX  HAHOYACTHIIAX.
[TonynpoBOTHUKOBBIE CBOMCTBAa HAHOTPYOOK.

13.  DddexTsl KaHATUPOBAaHKS B HAHOTPYOKax.

WuauBuayanbHble 3a1aHUsL:

Pedepartsr:

1)  HaHoTexHOJOrHMH NPU NPOU3BOJICTBE COBPEMEHHBIX HHTETPAIBHBIX CXEM
Y MHAKPOIIPOLIECCOPOB.

2) du3nyeckne MPUHITUIEI padOTHl MArHUTHBIX HOCHTENEH HH(OpMAITHH.

3)  CoBpeMeHHbIE TEXHOJIOTMH MPOM3BOACTBA SHEPrOHE3aBUCUMOM (PIamI-
MTaMSITH.

4)  Komno3uTHbIE MaTepuaibl JJisl CTPOUTENIbCTBA

5)  Hanonopouiku

6)  HaHoTexHOJOruu B 31EKTPOTEXHUKE

7)  IlonumepHble KOMIIO3UTHI KaK MaTepual JJis MallMHOCTPOEHUS



TBOpUECKHE MPOEKTHI

1)  UccnenoBanme cBOWCTB TpadeHa U YIIACPOAHBIX HAHOTPYOOK TIpH
TTOMOIIIA METO/1a MOJICKYJISIPHON THHAMUKA

2)  Pacuer pexuma pabOThl TYHHETBHBIX JHOJOB JUISI Pa3IUIHBIX
MIPWIOKEHUS B DIICKTPOHUKE

3)  HUccnenoBanue GyHKIIMOHATBHBIX TTOKPBITHH JJIT HOBBIX MaTepHajIOB

7. ®oHA OLEHOYHBIX CPEACTB /ISl INPOBEJACHHUS] TEKYUIEro KOHTPOJIS
yCIIeBA€MOCTH, IPOMEKYTOYHOHM aTTECTALUM 110 UTOTaM OCBOCHMS U CHUIIINHBI

Onucanue mokasaresied U KpUTEPHUEB OLICHHBAHUS KOMIIETCHIIMA Ha pa3HbIX
YPOBHSIX C(hOPMUPOBAHHOCTH:

Croco0bI 1 cpecTBa

OLICHUBAHHS YPOBHSI

c(hOpPMHPOBAHHOCTH
KOMIIETCHIIWH

IToxazaTenn qOCTHXKEHHUS 3aJaHHOTO YPOBH:A
OCBOCHHS KOMIIETCHIINU U KPUTCPUN
OILICHUBAaHUA

Ko, HammeHoBanme
KOMIIETEHIIHH

YpoBeHb
c(hOpMHPOBAHHOCTH
O1neHuBanue
KOMITETEHIHH

IICK-1.2 3HATh:
I1K-2 ®  OCHOBHBIC (PM3NYECKUE SBICHHUS, JISKAIIIE
B OCHOBE CBOWMCTB MAaTE€PHAJIOB;
yMeThb:
e  pa3NHMYaTh CBOKCTBA MAaTEPHAIIOB IO UX
(PU3UKO-XUMUYIECKUM XapaKTEPUCTHKAM;
BJIAJICTh:
e  TEXHOJIOTHEH MPUMEHEHHS MaTEPHAIIOB C
HEOOXOAMMBIMH CBOMCTBaMHU MPH
SKCIUTyaTallul Ha3€MHBIX TPAHCIOPTHO-
TEXHOJIOTHUECKUX CPEICTB
3HATD: TectupoBaHue,
®  OCHOBHBIE (PU3MYECKHUE SBICHUS, JICKAIIHC KOHTpOJIbHAs paboTa
B OCHOBE CBOWMCTB MAaTE€PHAJIOB;
e  METOJBI IPOMU3BOJCTBA MAaTEPHAJIOB C
3aaHHBIMA (PH3UKO-XUMHUIECKIMU
CBOICTBaMU;
yMeThb:
e  pa3nUYaTh CBOWCTBA MAaTEpHAJIOB IO UX
(PU3UKO-XUMUYECKUM XapaKTEPUCTHUKAM;
e  10oAOHpaTh COUETAHUS MATEPHUAIIOB TS
MIPOEKTHPYEMBIX Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEICTB;
BJIAJICTh:
e  TEXHOJIOTUEH MPUMEHEHHS MaTEPHAIIOB C
HEOOXOIMMBIMH CBOHCTBAMH IIPH
SKCIUTyaTallul HA3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB;
e  HaBHIKAMM B3aMMHOMN 3aMEHBI MaTepUAJIOB
JUIS JOCTHXKEHHUS 3aJJaHHBIX CBOICTB
Ha3eMHBIX TPAHCTIOPTHO-TEXHOJIOTHYECKUX
CPEJICTB;

Tectuposanue,
KOHTpOJIbHAsl paboTa

IToporoBelil ypoBeHb
3a4TEHO

IIponBuHYTHIN YpPOBEHB
3a4TCHO




Crioco0s1 1 cpencTBa

OIICHUBAHUS YPOBHS

c(OpPMHPOBAHHOCTH
KOMITETCHITHH

IloxazaTenn qOCTIKEHUS 3aJaHHOTO YPOBHA
OCBOCHHS KOMIIETCHIINN U KPUTECPUN
OLICHHUBAaHUA

Kon, nanmenoBanue
KOMIIETEHIIHHA

YpoBeHb
c(hOpMHPOBAHHOCTH
OneHuBaHue
KOMITETEHIHH

3HATh:
®  OCHOBHBIC ()U3UYECKHUE SIBIICHHS, JICKAIUC
B OCHOBE CBOWMCTB MaTE€pHajoB;
®  METOJBI TPOU3BOJICTBA MATEPHAIIOB C
3aJJaHHBIMA (QU3UKO-XIMHICCKIMU
CBOMCTBaMH;
®  TpHUEMBI IPOSKTUPOBAHUS MATEPUATIOB C
3aJaHHBIMM CBOMCTBAMH;
yMeTh:
e  paziInyaTh CBOMCTBA MaTEpUANIOB IO UX
(HDUBUKO-XMMHYECKUM XapaKTePUCTHKAM;
e  MoaOUpaTh COUETAHUS MATEPUAIIOB JJIS
MIPOEKTHPYEMBIX Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJOTHYECKHUX CPEICTB;
®  TPOEKTHUPOBATH MATEPHAJIBI C 3aJaHHBIMH
CBONMCTBaMH;
BJIAJIETD:
®  TEXHOJIOTHCH MPUMEHEHHS MaTEPHAJIOB C
HEOOXOIMMBIMU CBOHCTBAMH TIPU
9KCIUTyaTalui HA3€MHBIX TPAHCIOPTHO-
TEXHOJOTHYECKHUX CPECTB;
e  HaBBIKaMU B3aMMHOI 3aMEHBI MaTepHUaJIOB
JUUISL JOCTHOKCHHUS 3aJaHHBIX CBOKWCTB
HAa3eMHBIX TPAHCIIOPTHO-TEXHOJOTHIECKHIX
CpEICTB;
e  HaBBIKAMH CO3/IaHUS MaTEPHAIIOB C
3a/1aHHBIMH CBOMCTBAaMU C PUMEHEHHEM
HAHOTCXHOJIOTHH.

Tectuposanue,
KOHTpOJIbHAsl paboTa

Bricokuil ypoBeHb
3a4TEeHO

[Tpy HENPOXOXKIEHUH ITOPOTOBOIO YPOBHS CTABUTCS OLIEHKA «HE 3aUTEHO.

1. TOXIIECTBEHHOCTh YaCTHUI[ B KBAaHTOBOW MeXaHUKe. Pacmnpenenenue
['n66ca B kBaHTOBOW cTaTUCTHKE. CHUCTEMBI C MEPEMEHHBIM YHCJIOM YaCTHII.
Pacnpenenenne bonbiimana 1 uaeanbHOTO rasa.

2. CsoiictBa pacnpeneneHuss depMu U €ro NpUMEHEHUE K razy CBOOOJHBIX
aneKTpoHOB B Metaiuie. DHeprus @epmu. [losepxnocts Oepmu.

3. Crpykrypa kpucramioB. I'IIK- nu OLIK-ctpykrypsl. CTpyKTypsl aqiMasza u
rpadura.

4.  AMopdHbie TBep/ble TeNa U )KUJIKUE KPUCTAILIBI.

5. KonebOaHus aToMOB B KpUCTalie. 3ByKOBBIE BOJIHBI.

6. Crarucruka bosze - OiiHmureliHa. IIpruMeHeHHE KBaHTOBOW CTaTUCTHKU
boze-Ditnmreitna k poHoHaM. TemiaoeMKoCcTh KpucTaiioB. Mojens Jlebast.

7.  DnexkTpoHbl B KPUCTANIMYECKON pEIIETKE, 30HHBIE CXEMBbl. OHEpPrus
AJIEKTPOHOB B KpucTauie. [IpuMep 0qHOMEPHOTO KpUCTAILIA.



8.  DOHeprerMyeckWe 30HbI W WIEJM B NOJyNpoBOAHUKAX. [loBepxHOCTH
depMmu.

9.  CoOcTBenHas IIPOBOUMOCTD IIOJIYTIPOBOJHUKOB. 3aBUCUMOCTh
IIPOBOJUMOCTH OT TEMIIEPATYPHI.

10. IIpumecHas MpoOBOAUMOCTH MOIYTPOBOIHUKOB.

I1. DaekTponpoBOJHOCTH KPUCTAIIOB.

12.  CBepxnpoBOAUMOCT.

13. DnexTpuyeckue CBOMCTBA IUDJIEKTPUKOB.

14. MarautHble CBONCTBA TBEPABIX TeJ. MarHUTHbIE HOCUTENN UHPOPMALIUU.

15. Pabora Beixoma. Konrtakt paByx wmetamwioB. KoHTakTHass pa3HOCTH
MOTEHITHAJIOB.

16. Tepmosnekrtpuueckue sBieHUA. PU3NMUECKUE MEXaHU3MBl SIBJICHUSA
3eebeka.

17. TepmosnekTpuueckue sBiIeHUA. DPU3NUECKHME MEXAHU3MBbI  SIBJICHUS
[lentse.

18. KonTakt Metamia u nonynpoBoaHuka (0apsep LLlorTkn).

19. P-n nepexon, auonel. BonpT-amnepnas xapakrepuctuka (BAX) nuonos u
UX MPUMEHEHHUE.

20. CraOunutponsl (quonabl 3enepa), ux BAX u npumenenue. TyHHEIbHBIM
(mpoboii 3eHepa), TEMIIOBOM U JIABUHHBIN MTPOOOH.

21. TynuenbHble AM0ABI, UX BAX U npuMeHeHHE.

22. OrtpunarenbHoe CONpoTUBIeHUE apcenuia raus (3gdekr ['anHa) u ero
IIPUMEHEHUE.

23. bunonspHbie TPaH3UCTOPHI U UX IPUMEHEHUE.

24. TloneBble TPaH3UCTOPHI U UX MPUMEHEHKE. TBEpAOTENbHAS NAMSATb.

25. TexHOJNOrMM  NTPOU3BOACTBA  MOJYNPOBOJAHUKOBBIX  3JIEMEHTOB MU
MHUKPOCXEM.

26. IloBEpXHOCTHBIE SIBICHUS.

27. llornoiieHue cBeTa B KpUCTaIaX. JKCUTOHBL.

28.  DOTOmpOBOAUMOCTH MOIYIIPOBOJHUKOB.

29. @orordpdext B p-n-nepexonax (BeHTUIbHbIN (potorddext) u B MUII-
cTpykTrypax. CosiHeuHbIe 3yieMeHThI (0aTtapen). @OTOAMOIBI.

30. IlpumeHeHUE TMOJYNPOBOJAHUKOB HJIsi PETUCTPALMH H300paXKEeHUH u
PaIMOAKTUBHBIX U3TYyYEHUH.

31. DnextpoH-nbIpouyHas pekomOuHaius. CBETOANOIbI.

32. BriHy)IeHHOe uziydyeHue. [lomynpoBoaHMKOBBIE Ja3epbl. Onrtuueckue
Hocutenu uHpopmanuu. ONTOINEKTPOHHUKA.

33. JlromuHecueHuus TBEpAbIX Tell. POTOTOMUHECLICHIIMSL.

34. IlpocBeumBaromas  3JIEKTpOHHAas  MHUKpockonusa.  MoHHO-mosieBas
MHUKPOCKOIHS.

35. CkaHupyromias MUKPOCKOIIHS.

36. MeralmMueckue HAHOKJIACTEPBI:  IMOJYYEHHE, MAru4yecKhe 4YHCIa,
AIIEKTPOHHAS U TEOMETPUYECKas CTPYKTYpa.
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37. TlonynpoBOIHUKOBBIC KJIACTEPHIL: OITUYECKUE CBOMCTBA 51
doTtodparmenTarus. KyJaoHOBCKUIT B3pHIB.

38. KBaHTOBBIE sMBI, IIPOBOJIOKM M TOYKM. llepcnexkTuBel co3mpaHus
KBaHTOBBIX KOMITBIOTEPOB.

39. Vrnepoanele monekyisl. [lpupona yriepoaHol cBsi3u, THOpuAM3aLUs,
MOJIEKYJIIpHbIE OpOUTAIIH.

40. VYraeponHble KJIacTepbl U QYJICPEHBI.

41. VYrueponHble HAHOTPYOKH M UX TPUMEHEHUE.

42. OpraHuueckue COCIMHCHUSL: IIOJINMEPBHI, HAaHOKPHUCTAJLIBI,
CYNIPaMOJIEKYJIIPHBIE CTPYKTYPHI.

43. buonormyeckue  MaTepualbl:  HAHONPOBOJOKM W HAHOYACTHULBI,
HYKJIEMHOBBIE KMCIIOTBI, HAHOCTPYKTYPBI.

44. OOBeMHBIE HAHOCTPYKTYPUPOBaHHBIC MaTepuaibl. HaHOKpUCTAIITBI.

45. @deppoMarHeTU3M U HAaHOMarHHTHI.

46. MarneroconpoTuBiieHHE. MarHeTo3IeKTPOHUKA (CIIMHTPOHUKA).

47. IlpuroroBneHrne MW CBOWCTBA KBAHTOBBIX HAHOCTPYKTyp. Pa3mepHsbie
3h(eKTHI.

48. CamocOopka 1 KaTaiaus.

49. MukpossieKTpoMexaHu4yeckue cucteMbl. HaHosnekTpomexaHuueckue
CUCTEMBI.

50. MonexkynsapHbIe U CyIPaMOJIEKYJIIPHBIE TPUTTEPHI.

(DoHI OILIGHOYHBIX CPEACTB TMPEJACTABICH B TPWIOKCHHH K pabouei
POrpaMMe).

7.2. KoHTpo/ibHBbIEe 3aJaHHsI U MaTepUaJibl, HEOOXOAMMbIe [JIsl OIEHKHU
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTEePU3YHIIHX
Tanbl ()OPMHUPOBAHUS KOMIIETEHIIHI B MpoLecce OCBOEHUS 00pa3oBaTeIbHOM

MPOrpaMmbl
7.2.1. KOHTpO/IbHbIE BOMPOCHI N0 TeMam (pasaenam) Ans onpoca Ha 3aHATUAX
Tema (pazmen) Bonpockl
1) KakoBbI mpuHIHIIBI PAOOTHI AJIEKTposIH3epa?
2) B ueM npenMy1ecTBO UCIOIB30BAHNS BOJLOPOIHOTO
TOIIMBa?
3) Berauciuts KIIJI anmekTposnusepa, €cim u3BECTHO, YTO Ha

BBeaenne B HAHOTEXHOJIOTHIO o
HEM BBIACINIIOCH 15 mn BOOOPOA, a 3apiaa, NPOTCKIINH 34

Bpemsi anekTpoau3a pased 1000 Ki.

4) JList yero ciy>kut MeMOpaHa B TOIUTMBHOU sSTUeHKe?
5) [To xakoif mpuurHEe aBTOMOOMITH, paboTaronue Ha
BOJIOPOJIE, HA3bIBAIOT ABTOMOOWIISIME C HYJIEBBIM BBIXJIOIOM?
Pa3mepHbie 2 dexThI 1) I[MepeuncianTe M3BECTHBIC BaM aUIOTPOIHbIC POpMBI yriaepoaa?
2) Kaxkoe npeacraBiieHre UCIONIB3YeTCs ISl OMMACAHUS
pacIpeiesieHust SJIEKTPOHOB B aTroMax?
3) I[MepeuncianTe U3BECTHBIC BaM METO/IbI HAOIIOICHHS
HAHOCTPYKTYP.
4) Uro npexcrasisiia U3 ce0s TiepBas aTOMHas CTPYKTYpa,

CO3aHHas C IOMOIIBIO aTOMHO-CHUJIOBOT'O MI/IKpOCKOHa?
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5) Brruucnure auamerp yriepoaHoi HAHOTPYOKH ¢ MHIIEKCAMU
XHUpajabHOCTH N=5 m=0.

1) KakoBbI OCHOBHBIE dTaIllbl 00pa30BaHMs P-N-TIIEPEeXoa.
2) [epeuncnuTe 3Tarnbl ASHCTBUS BHELIHETO HANIPSHKEHHS HA P-N-
HepPeXo/1 B MOJIYIPOBOTHHUKAX.
3) B 4em oTiMume NeliCTBUS BHEITHETO HAMPSDKSHUS Ha p-N-
HePEeXO0/1 B CUIILHO JISTHPOBAHHBIX MOTYTIPOBOAHUKAX OT JACHCTBUSI
KBaHTOBasi MPOBOUMOCTh HaIpsHKeHHs B OOBIYHBIX P-N-Nepexoaax B MOJYNPOBOTHHKAX.
4) UYro Takoe TYHHEIbHBIH 3PQeKT?
5) [Mepeuncnute ocHOBHBIE cBOiicTBa BAX TyHHENbHOTO 11012 U

COTIOCTaBbTE UX C PE3yIbTaTaMH KOMITBIOTEPHOTO MOJETUPOBAHUS
TYHHEJIFHOTO IpoLecca.
6) Ha3zoBute obnacTi nmpuMeHEeHUs! TYHHENBHBIX U 00paIleHHbIX
JMOMIOB.

1) 3Hast, 4TO [IOTHOCTH KJIETOK JIyKa COCTaBJIAET 625 MM~ 1
SIBIISIETCS] TIOCTOSIHHOM, BBIYMCIINTD, CKOJIBKO KJIETOK JIyKa HaXOOUTCS B
o0beMe IIapooOPa3HOM JIyKOBHIIBI 0€3 KOPHS M BEpPXHEH POCTKOBOM
gacTu nuaMeTpoM 3 cM. OTBET OKPYTIUTH JI0 IIEJIOTO YHCIIA.

2) UYTo siBiIsI€TCSA MPUYHUHOM MOSBICHHS ONTHYECKOTO Npeeiia
Onruueckre U 3aIIOMUHAIOIINAE
gy MHUKpOcKorma?
yerpouctsa 3) Paccuuralite yBennueHre MUKPOCKOIIA, €CIIA YBEIMYEHUE
o0bekTHBa paBHo 10, a yBenndyeHue okyssipa 15.
4) Kakwue Tunsl onTuyeckoi MUKPOCKOIIMY BaM M3BECTHBI?
5) B kakux ciydasx yBeIrmdeHHUs] OOBIYHOTO ONTHIECKOTO

mukpockona HEJJOCTATOYHO nans vabmroaenus oobexTa? A)
neiikountsl, b) aromsl apesecunsl, B)/IHK, I'®ynnepen Ceo

LLIkana oueHnBaHMA OTBETOB Ha BOMNPOCHI

IITxama oneHUBaHug Kpurepun onieHnBanus
OOyuarouiicss TIyOOKO U COAEPIKaTEeNIbHO PACKpPBIBaeT OTBET Ha
«OTIIMYHO» Ka)KIbli TEOPETUYECKUI BOIIPOC, HE JOMYCTUB OMUOOK. OTBET HOCUT

Pa3BEepPHYTHIM U UCUEPIBIBAIOIINN XapaKTep.

OOyuaromuiicsi B II€JIOM PaCKpPhIBAET TEOPETHUECKHE BOIPOCHI,
«Xopouo» OJTHAKO OTBET XOTs OBl HA OJUH M3 HUX HE HOCHUT PA3BEPHYTOrO W
HCYEPIIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B IIEIOM PAacKpPhIBACT TEOPETUYCCKUE BOMPOCHI U
JOMyCKaeT  psiI  HETOYHOCTEeW,  (parMeHTapHO  pacKpbIBaeT
COJIEpKAaHUE TEOPETUYECKUX BOMPOCOB WM UX PACKpPBIBAET
COJIepKaTeNbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«Y IOBJETBOPUTEIBLHO»

06yt1a101111/1171051 HC 3HACT OTBCTOB HaA IMOCTABJICHHBLIC TCOPCTHUYCCKUC
BOITPOCHKI.

((HeyI[OBJ'IGTBOpI/ITeJ'ILHO»

7.2.2. OueHOYHBIE CPEICTBA OCTATOYHbIX 3HAHUI (TECT)
1.Ubs Hay4yHO-TIOMYJISIpHAS JICKIIMSI MMOJI0KHIJIA Hayajao HOBOI'O ATara pa3BUTHUS
TEXHOJIOTUH U CTajla TOYKON OTCUeTa pa3BUTHS HAHOTEXHOJIOTHH.
OTBeTHI:
1. Puuapn @. Oeitnman
2. Anp0ept DUHIITEHH
3. Opuk K. [Ipekcaep
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4. I'enpux Popep

2. KTO aBTOp KOHIIENIMYU CO3AAHUS «MOJIEKYJISIPHBIX MAIIUH» ?
Otser:

1. I'epa Kapn bunaur

2. Opuk K. Jlpekcnep

3. demokpur

4. I1. Iupax

3. Kakue texHomornu (BO3MOKHOCTH) CTaJId (CTaHyT) IOCTYMHBI Onaromaps
Pa3BUTHIO HAHOTEXHOJOTUW? BpiOepuTe YTO U3 HIKENEPEUUCICHHOTO BEPHO
(BO3MOKHO HECKOJIBKO BEPHBIX OTBETOB)

OTBeTsI:
. CBepXMOIIHBIE U CBEPXMHHHATIOPHBIE KOMITBIOTEPHI
J CBepXuyBCTBUTENIbHBIE U BHICOKOCTAOMIIbHBIE OMOJaTYUKH
J BricokoapekTHBHBIC TOMITMBHBIC AJIEMEHTHI
o N30aBiieHne OT 4eT0BEYECKOM TITyTOCTH

4. KTo SByIsIETCSI OCHOBOIOJIOKHUKOM KOPITYCKYJISIPHO-BOJIHOBOTO JTyajanu3Ma?
1. D. lllpeaunrep
2. B. T'eitzenbepr
3. JIyn ne bpoiub
4. Puuapn @. Oeitnman

5. B deMm oTiMuMe KBaHTOBOTO OCHMLIATOpPA OT KJIACCUYECKOro (BO3MOKHO
HECKOJIbKO BApUAHTOB OTBETA):

1.JIlns  KBAaHTOBOrO  OCHWJUIATOPA  NPUMEHUMO  COOTHOILECHHE
['eitzenbepra

2. KBaHTOBBI OCHWUIATOP MOYET HAXOAHUThCSA TOJBKO B CYETHOM
MHOKECTBE  CTAl[MOHApPHBIX COCTOSIHMM, B  KOTOpPBIX OH  o0OJajaer
ONPEAEIEHHON SHEPTUEN

3. Jlus KBaHTOBOIO OCUWJUIATOpPAa Mbl MMEEM BO3MOXHOCTb TOYHO
npeacKa3aTh ero Oyayiiee

4. DHepruss OCHOBHOTO COCTOSHMS KBAaHTOBOI'O OCLMJUIATOPAa paBHA
HYJIIO

6. KananupoBaHue 4acTUIl B MOHOKPHUCTAJIJIAX.
910 —
1. sBIeHWE, CBS3aHHOE C MPOHUKHOBEHHUEM YCKOPEHHBIX YaCTHI]
MEXIy psAJlaMd IUIOTHO YIAKOBAaHHBIX aTOMOB B MOHOKpPHUCTAIIJIaX Ha
3HAYUTEIBHO OOJBIIYI0 TUIYOMHY, Y€M 3TO BO3MOXHO TPH JBHUXCHUU B
HEKOTOPOM CJIy4ailHOM HampaBJICHUHU
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2. sBIeHHWE 00pa30BaHUs KaHAJIOB B MOHOKPHUCTAJIE B MPOIECCE UX
pocrta

3. ABJIICHUE  CBSI3aHHOE C YMOPSAJOYCHUEM OTACIbHBIX CIOEB B
KpUCTaJUIe TMOJ] JACHUCTBUEM MArHUTHBIX M DJIEKTPUYECKUX TOJEH,
MPUBOSIIUX K BBICTPAUBAHUIO X B ONPE/IECICHHOM HaIlPaBJICHUU

4. sBjeHUE MPOHUKHOBEHMS YACTHUIl U3 OJIHOTO BEIIECTBA B JIPYTOe C
TE€YEHHUEM BPEMEHH MO/ ACHCTBUEM HX TEIUIOBOTO JIBMKEHUS

7. BpiOepuTe MeETOABl M3MEPEHUN CTPYKTYpbl TBEPAOro Teia (BO3MOMKHO
HECKOJIbKO BApUAHTOB OTBETA):
1. undpakpacHas CIeKTpPOCKOIHUS;
2. CTIEKTPOCKOIHUS OIMKHETO U TaJTbHETo yIbTpaduonera;
3. anekTpoHHas cuekTpockonus Hu3kux 3Hepruil (LEED);
4. nonnas criekrpockonus Hu3kux 3uepruii (LEID);

8. YcTaHOBUTE COOTBETCTBUSL MEXKIY BUJIOM MHUKPOCKONUU U €r0 OCHOBHBIM
(bU3HMYECKUM TPUHIUIIOM.

1. OnTryeckass MUKpOCKOIIUS A. Jlma nomydeHus
M300paKEHUSI UCTIOIb3YETCS MPOXOASIIIUNA U OTPAKEHHBI CBET

2. DIeKTpOHHAs: MUKPOCKOIIHUS b. [Jns nonyyeHus
HM300paKe€HUs UCIOJIb3YETCs MyYOK AIEKTPOHOB ¢ dHeprueit 200 — 400 k»B

3.Ckanupyroniasi TyHHEIbHAsE MUKPOCKOIIHS B. s
MOJIyYSHHS] U300paXKEHUsI HCIOIb3YeTCs TYHHENIbHbINH 3P (EeKT, B 4aCTHOCTU
WU3MEPEHHE BEJIMYMHBI TYHHEIBHOTO TOKA, BO3HUKAIOIIETO IPU ITOM.

4.ATOMHO-CUJIOBasi MUKPOCKOIHUS I. Ucnons3yercs
perucrtpauus  CHJIOBOLO  B3aUMOJEWCTBHS ~ MEXAY  ITOBEPXHOCTBIO
UCCIIeTyeMOTro o0pasiia 1 30HI0M

9.Kakne wu3 npeacTaBICHHBIX OOBEKTOB  SBIISIIOTCS HAHOYACTHUIAMH
(BO3MOYKHO HECKOJIBKO BAPUAHTOB OTBETA):
1. Oynnepen
2. KBanroBas Touka
3. VYraepoaHas HaHOTpyOKa
4. YacTuua nbuiblibl JIUCTBEHHBIX JIEPEBHEB
5.
10. Kakumu U3 nepeurcieHHbIX CBOMCTB 001a1at0T PyJIIepEHBI.
1. CBepxnpoBOJIUMOCTb
2. HenunelHple onTHYECKHUE CBOMCTBA
3. 3HauuTenbHAs MPOTSHKCHHOCTh MOJICKYJBI (QyJiepeHa B OJHOM
HaIpPaBJICHUH 110 CPABHEHUH C JIBYMsI IPYTUMU

11. YcraHoBUTE COOTBETCTBHE MEXKIY THUIIOM YIJIEPOAHBIX HAHOTPYOOK WU
WHJIEKCAaMU KUPAJIbHOCTH:
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1. 3ur-3ar (zig-zag) A.10-0
2. IIpou3BOABHON KHPATTBHOCTH b. 9-7
3. Kpecenbnas (armchair) B. 5-5

12. Vkaxure KakoMy THUIy IPOBOAUMOCTH COOTBETCTBYET YIJIEPOJHA
HAaHOTPYOKa ¢ KupanbHOCThIO 10-10
1. meramnyeckas
2. MOJXYyIPOBOJIHUKOBAS
3. AMDIIEKTpUYECKas

13. VYkaxure Kakue U3 OTUX CBOWCTB XapakTEpHbl JUIs YIJIEPOJHBIX
HaHoTpyOok (YHT).
1. Bricokasi 37€KTpOnpOBOAHOCTH B HarpaBiieHuH BoJib ocu YHT.
2. bonpmas BennunHa Moyt FOHra
3. Crioco6HOCTH 00pa30BBIBATH MOIYIPOBOJAHUKOBBIE P-N MEPEXO/IbI
4.CriocoOHOCTh COOMPATHCS B KIYThI, COCTOSIIIME U3 HECKOIbKUX YHT
BeruncnurensHble 3anaun. HanouacTuup.

14. BpluuciauTe 4acTOTy BO3JACUCTBUS aTOMOB I'pad)€HOBOM IJIOCKOCTU Ha
YaCTHILY JIETAUIYIO NapaJljIeIbHO €€ MOBEPXHOCTH Ha MaJIOM PACCTOSIHUU OT Hee, Kak
nokaszaHo Ha Puc. 1 (y4uThIBaTh TONBKO B3aMMOJICHCTBUE C ONIKAWIIMMU aTOMaMu
yTiepojia), Mpu YCIOBHUH, 4TO rpadeHOBasi NIOCKOCTh MPEICTABISET COOOM pelieTKy
COCTOSIIIIYI0 U3 TMPAaBUWIBHBIX IIECTUYTOJbHUKOB (Puc.2) minHa CTOPOHBI KOTOPBIX
cocrasiseT 1.42 A (1A=10""m) , a ckopocTh JBMXKEHHS YacTULBI paBHa 4 A/tc, (1 ¢
= 10" ¢). Otser 3anucats B Tl ¥ OKPYIJIUTE IO THICIYHBIX.

» [pacerosas nnockocTb
BB

Yy
~f~\ w“x S T

w‘k MYM ?w

Bup ceepxy

3 ; Z TpaekTopua
O o

padeHoBaA NNOCKOC T

Puc.1

Bua cboxy
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15. MHUcnonwszys ¢opMyiny s ONpeAesieHus JuameTpa  yriepoaHOM
nanorpyoku (YHT) d=sqrt(3)*a*sqrt(m’*+n*+m*n)/Pi,rne a=1.42 A (1A (AnrcTpem)
= 10"°M) uuHA YIIEpOA-YIJIEPOMHOM CBSA3M, ONPEICIMTH PACCTOSHHE MEXKIY
cinosimu iByxciornoit YHT: 15-15@20-20 (YHT 15-15 naxoautcs Baytpu YHT 20-
20). OTBET OKPYIIUTH 0 COTHIX AO0JEe AHICTpeMa

16. Haligute yBennmueHne MUKpPOCKOIA, eciau pa3mep oobekta Lo=100 Mkm, a
pa3Mep u3o0pakeHus, HabmogaemMoro B okyisap L=10 mm.

17. CnocoboM moJTy4eHHs] OCTPEUIIEro 30HAa IJisl MPOBEACHUS U3MEPEHUI B
CKaHUPYIOUIEH TYHHEIbHOM MHMKPOCKONHMM  SIBISIETCS (BO3MOXXHO  HECKOJIBKO
BApUAHTOB OTBETA):

1. DAeKTpoXMMHUUYECKOE NPOTpaBIMBAHUE MPOBOJIOYHOM 3aroTOBKHU B
pactBope KOH.
2. Pa3pezaHue mpPOBOJIOYHOM 3aroTOBKH C OJHOBPEMEHHBIM €€

BBITSATMBAHUEM.

3. BelTauMBaHuE HA TOKAPHOM CTaHKE.

18. Crtoco6oM MO3BOJISIOMUM C(HOKYCHPOBATH IMTyYOK JEKTPOHOB MPH padboTe
MPOCBEUYUBAIOIETO JIEKTPOHHOIO MUKPOCKOTIA SIBJSIETCS UCII0JIb30BAHKE:
1. MarHuTHBIX JINH3
2. OnTuyeckux JINH3
3. CneunanbHbIX 1uadparm

19. BepHo 5u, 4TO HE CYIIECTBYET OINTUYECKUX MHUKPOCKOMOB CIIOCOOHBIX
MPeoJI0JIeTh TaK HaszbiBaeMbl Oapbep AOOe (OrpaHHMYEHHE MPUCYIIEEe ONTUYECKON

CUCTEME BCJICICTBUC ABJICHUS AUPPAKIIAN)
Ha/Het
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20. T'ekkoH — smIepuIla, CHOCOOHAs TMEPEABUTATHCS MO0 BEPTUKATHHBIM
noBepxHocTsiM (Puc. 1) m maxe mo mortonky. Bce 3to mpoucxomut Omaromaps
ycTpoiicTBy noaomBbl ee jgan (Puc. 2 A). Koxa moomB mokpeiTa MeJIbYalllIuMU
nietuHkamMu nuametpom okono 100 mxm (Puc. 2 b, B), koTopble Ha KOHIax
pa3BeTBIAIOTCA Ha emie Oosiee Menkue metuHkud (400 — 1000 mryk) (Puc. 2 IN),
KaKJasi U3 KOTOPBIX OKaHYMBAETCS TpeyrosbHOW jonatoukoi (Puc. 2 [1) mmpunoi
okoJio 0,2 MxM (mnu 200 HM). Takue JIonaTouku 00€CTeUnBaIOT CUEIIEHUE C 000
Jla)kKe OYEHb IJ1aJIKOM MOBEPXHOCTHIO 32 CYET CIA0bIX MEXMOJEKYISIpHbIX Ban-nep-
BaanbcoBbix cuia. CuuTas, 4TO IUIOTHOCTh INETUHOK cocTaBiseT 1,5 miH. Ha 1 cm?
MOBEPXHOCTH TMOJOLIBBI T€KKOHA, a JIOMaToyKa Ha KOHIE MpEJCTaBIsieT CcOoOon
PAaBHOCTOPOHHUHN TPEYTOJIbHUK paccYUTaTh 3((HEKTUBHYIO MIIONIA/Ib Pa3BUBAEMYIO
HOBEPXHOCTBIO MOJOIIBEI B 1 cM’. BpIpasure OTBET B MM’, OTBET OKDPYIIIHUTE 0O
THICSYHBIX.

21. TekkOH — smepuIa, CHOCOOHAs MEpPeIBUraThCsi MO BEPTHKAIBHBIM
noBepxHocTsM (Puc. 1) m pgaxe mo morosnky. Bce 3T1o mpoucxomut Omaromaps
ycTpoiicTBy noaouBbl ee jgan (Puc. 2 A). Koxka moomB mokpbeiTa MeJIbYallliuMU
nietuHkamMu guametpom okono 100 mxm (Puc. 2 b, B), koTopble Ha KOHIax
pa3BeTBIAIOTCA Ha emie Oosiee Menkue meTtuHkud (400 — 1000 mtyk) (Puc. 2 IN),
KaXJasi U3 KOTOPbIX OKaHYMBAETCS TpeyrosbHOW jonatoukoi (Puc. 2 [1) mmpunoi
okoJio 0,2 MM (mnu 200 HM). Takue JIonaTouku 00€CTeUnBaIOT CUEIIEHUE C JH000i
JakKe OYEHb IJIaJIKOM MOBEPXHOCTHIO 32 CYET CIA0bIX MEXMOJEKYISIpHbIX Ban-nep-
BaanbCoBbIX CHJI, O0OECHEUMBAIONIMX CHIIy cHeluleHus okoiao 10 H/em?, 4yro
COOTBETCTBYET Becy 1 kr. PaccunTaiiTe Kakyt0 MUHUMAJIbHYIO TUIOIIA/(b HEOOXO0IUMO
UMETh CHEIHAIbHBIM MPUCIOCOOJIEHUSAM BBIIIOJHEHHBIM 10 MOJIOOUIO JIall TeKKOHA,
9TOOBI UMETh CIIOCOOHOCTH ynepxkuBaTh Bec uenoBeka (80 kr). OTBeT 3amuimmTe B

cM>.
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22. Kakue u3 NepevyucleHHbIX MPUMEHEHUW XapaKTEpHbI IJI1 TYHHEJIbHBIX
JTMOJIOB
1. Ycunenune curnana
2. T'enepanust CBY konebanuii
3. TpurrepHble CXEMBI
4. Hakonnenue 3apsiaa.

23. KakoB XapaKkTepHbIi CPEIHAN pa3Mep KIETOK YeIoBeKa?
1. 10-50 mxm
2.0.5 -5 MKkm
3. 100-1000 Mxm

24. B Kakux W3 TEPEYMCICHHBIX NPOJYKTOB IMpPU MPOU3BOICTBE
HCIIOJIb30BAINCH HAHOTEXHOJIOTUHU
1. Mukpornponeccopbl MOCIAETHETO MOKOJCHUS
2. Y1IIennacTUKOBBIA KOMIIO3UTHBIM MaTepUAIl
3. I'padutoBblii KapaHaall
4. JIuct nucyeit Oymaru

25. BeIUncauTh Kakoe KOJUYECTBO MH(OPMAITUH YMECTUTCS Ha KapTe MaMSsTH,
€CJIM pa3Mep OJHOI0 3armoMHuHarouero aemMenta pased 30x30 HM, pa3Mep uumna, Ha
KOTOPOM pa3MeIaloTcsl 3allOMUHAIONINE 3JIEeMEHThl paBeH Sx5Smm. [lns crpaBku 1
ciocobeH xpaHuTh 1 Out mHbopMmanmm. 16aiT= 8 Oumt. 1KO6ahT =1024 Oaiira,
1Moaiit=1024Ko6aiita, 11'6aiiT=1024MO6aiiTa. OTBET OKpYTIUTH 0 COTHIX [ GauT.

OTBeTHI:
1. 3,2316
2. 40010
3. 0,32T6
4. 1,23T6

26. BriOepute BemiecTBa, B KOTOpPBIX NPHUCYTCTBYET YyIJepona (BO3MOXKEH
BbIOOP HECKOJIbKUX BapUAHTOB OTBETA).
1. Anmas
2. I'padur
3. ®dynnepen
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4. PeyHoU ECOK

[IkaJjia onneHUBaHUA

IIIxama oneHUBaHUA Kputepun onieHnBanus
OOyuatomuiics TIyOOKO M COAEpXKaTeIbHO pacKpbIBaeT TeMy
«OTnuHO» CaMOCTOSITENIbHON paboThl, HE AONMYCTUB OMIMOOK. OTBET HOCHUT

Pa3BEPHYTHIN U MCUEPITBIBAIONINI XapaKTep.

OOyJarommiicss B 1I€JIOM pAaCKphIBaeT TEMY CaMOCTOSITEIIbHON
«Xopomio» paboThl, OAHAKO OTBET XOTS OBl Ha OJWH M3 HUX HE HOCHT
Pa3BEPHYTOT0 M MCUYEPIIBIBAIOLIETO XapaKTepa.

OOyuaromuiics B I€JIOM PAcCKpbIBAET TEMY CaMOCTOSTEIbHON
paloThI U AOMYCKAET psiZi HETOYHOCTEH, (PparMEeHTapHO PacKphIBAeT

«Y IOBJIETBOPUTEIBLHO»
COJepKaHWE TEOPETUYECKHX BOMPOCOB WM WX PACKPBIBACT
COZIePIKaTeIbHO, HO JIOMyCKask 3HAUYUTEIbHbIE HETOYHOCTH.
OOyuarommiics HE BIaAeeT BBHIOPAHHOW TEMOHW CaMOCTOSTEIHHOMN
«HeynoBieTBOpUTETHHOY

paboTHI

7.2.5. HWuHauBuayajbHble 3aJaHUsl AJS  BbINOJHEHHUS  PaCYETHO-
rpaguyeckoii padoThl, KypcoBoii padoThl (IIPOEKTA)
NunuBunyanbHbie 3aaHus o auciuiuinie « HanoMarepuanbl 1 HAHOTEXHOJIOTUN
MPEJICTABJICHBI B METOJUYECKUX YKA3aHUSX.
7.2.6. OIEHOYHBIE CPEJICTBA INPOMEXYTOUYHOI'O
KOHTPOJIA
Bonpocel 1514 3a4yera

1. ToxaecTBEHHOCTh YACTHII B KBAaHTOBOM MeXaHuke. PacmpeneneHue
['n66ca B kBaHTOBOW cTaTUCTHKE. CHCTEMBI C NEPEMEHHBIM YHCJIOM YaCTHII.
Pacnpenenenne bonpmana i uaeanpHOro rasa.

2. CsoiictBa pacnpenenenuss depMu u ero NMpuMEHEHHE K Ta3y CBOOOIHBIX
aeKTpoHOB B Metaiuie. DHeprus @epmu. [losepxnocts Oepmu.

3. Crpykrypa kpucramioB. I'TIK- u OLIK-ctpyktypel. CTpyKTypsl aiMasza u
rpadura.

4. AmopdHble TBEpAbIE TeNa U KUAKUE KPUCTAIIIBI.

5. Konebanus aToMOB B KpucTajiie. 3ByKOBbIE BOJIHBI.

6. Cratuctuka bo3e - DHHimTeitHa. [IpruMeHEeHHE KBAaHTOBOW CTATUCTUKHU
boze-Ditnmreitna k poHonam. TemiaoeMKocTh KpucTaiioB. Mojens Jlebast.

7. ONEeKTpOHbl B KPHUCTAJUIMYECKON PEIIETKE, 30HHBIE CXEMbl. JHEprus
AJIEKTPOHOB B KpucTauie. [Ipumep 0qHOMEPHOTO KpUCTAILIA.

8. DHepreTnueckue 30HBI M IIEAM B MOJIYNnpoBoAHMKax. [loBepxHOCTH
depMmu.

9. CoOcTtBeHHas IIPOBOUMOCTD IIOJIYTIPOBOJHUKOB. 3aBUCUMOCTh
IIPOBOJAMMOCTH OT TEMIEPATYPHI.

10. IIpumecHas MpoBOAUMOCTD MOIYTPOBOJIHUKOB.

11. DaekTponpoBOJHOCTh KPUCTAIIOB.

12. CBepxXmpoBOAUMOCTS.
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13. Dnexrpuuyeckue CBOMCTBA AUIIICKTPUKOB.

14. MarauTHbie CBOMCTBA TBEPBIX TeI. MarHUTHBIE HOCUTEH HH(POPMAIIUH.

15. Pabora Bbixoma. KonrakT nByx wmetamwioB. KoHTakTHas pa3HOCTb
NOTEHINAJIOB.

16. Tepmosnektpuueckue sBieHUSA. DOUMYECKUE MEXAHU3Mbl SIBICHUSA
3eeOeka.

17. Tepmosnexkrpuueckue sBiaeHus. Dusznueckue MeXaHU3Mbl SIBICHUS
ITentee.

18. Kontakt MeTamia u noiaynpoBoHuka (6apbep [loTTkn).

19. P-n nepexon, nuoasl. BonsT-amnepHas xapakrepuctuka (BAX) nuonos u
UX IPUMEHEHHUE.

20. Crabunutponsl (muoanl 3eHepa), ux BAX u nmpumenenue. TyHHETbHBIH
(mpobotii 3eHepa), TETUIOBOM U JIABUHHBIN MTPOOOH.

21. TynnenbHble A0abI, UX BAX 1 npuMeHeHue.

22. OtpunatenpbHOE CONMpOTUBIeHNE apcernna rauus (3¢dekr ['anHa) u ero
MPUMEHEHHUE.

23. bumnonspHele TPAaH3UCTOPBI U UX TPUMEHEHHE.

24. TloneBbie TPAH3UCTOPHI U UX NTPUMEHEHUE. TBEpAOTEIbHAS TAMSITh.

25. TexHONOTMM  TPOU3BOACTBA  MOJYNPOBOAHUKOBBIX  3JIEMEHTOB U
MHUKPOCXEM.

26. IIoBEpXHOCTHBIE SBJICHUS.

27. llornouieHue cBeTa B KpUcTapiax. JKCUTOHBI.

28. DOoTONpOBOAUMOCTD MOIYIIPOBOJHUKOB.

29. ®otorpdext B p-n-niepexonax (BeHTHIbHbINH (oTodpdext) u B MUTI-
cTtpykrypax. ConmHeuHble 35eMeHThI (0atapen). DOTOANOIBI.

30. IlpumeHeHUE MONMYNPOBOJHUKOB JJISI PETUCTpalMy H300paXEeHU U
PaIMOaKTUBHBIX U3TyUYCHUI.

31. DnexTpoH-AbIpouHas pekoMOuHausi. CBETOANOIBI.

32. BeiHy)kaeHHoe wusiydyeHue. llomynmpoBoaHukoBbslie sasepbl. Onruueckue
HocuTenu nHpopmanuu. ONTOAIEKTPOHHKA.

33. JlromuHecueHIUs TBEPAbIX Ted. PDOTONOMUHECIICHIIHS.

34. IlpocBeunBaromasi  AJIEKTPOHHAass  MHKpockomus.  VIoHHO-moJieBas
MHUKPOCKOTIUSI.

35. CkaHupyrouiass MUKPOCKOIIHS.

36. Merajuinueckue HAHOKJIACTEPhL: MOJIyYEHHUE, Maru4yeckue YHucia,
ANIEKTPOHHAS U TE€OMETPUYECKAs CTPYKTYpa.

37. IlonynpoBOIHUKOBBIC KJIACTEPHIL: OITUYECKUE CBOMCTBA 51
doTtodparmenTarus. KyJ1oHOBCKUIT B3pHIB.

38. KBaHTOBBIE sAMBI, IPOBOJIOKM M TOYKM. llepcnexkTuBel co3naHus
KBAHTOBBIX KOMITbIOTEPOB.

39. Vraeponueie Mojekyibl. [lpupona yriepoaHoil cBsizu, THOpuaM3aIus,
MOJIEKYJIIpHbIE OpOUTAIIH.

40. YruepoaHsie KiacTepsl U PyJIepeHsI.
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41. YrnepoaHbie HAHOTPYOKU U WX TIPUMEHEHHE.

42. Opranuueckue COEJIMHEHUS MTOJIUMEPBI, HAaHOKPHUCTAJLIBI,
CYNPaMOJIEKYJIIPHbIE CTPYKTYPHI.

43. buonornyeckue  Marepuaigbl:  HAHONPOBOJOKM M HAHOYACTHUIBI,
HYKJIEMHOBBIE KHCIIOThI, HAHOCTPYKTYPBHI.

44. OOBeMHbIE HAHOCTPYKTYpUPOBaHHbIE MaTepuaibl. HaHOKpuCTaIIbL.

45. ®eppoOMarHeTU3M U HAHOMArHUTHI.

46. MaruneroconpoTuBieHre. MarHeTo31eKTpOHUKA (CTMHTPOHUKA).

47. 1IpuroToBiiecHHE W CBOMCTBA KBAHTOBBIX HAHOCTPYKTYp. Pa3zmepHbie
3 PeKTHI.

48. Camocbopka 1 Kataus.

49. MHUKpPO3IEKTPOMEXaHUYECKHE CHCTEMBbl. HaHO3JIeKTpoMeXxaHU4eCKue
CUCTEMBI.

50. MonekyJspHbIE U CyIPaMOJICKYJISIPHbIE TPUTTEPHI.

7.3. MeToauyeckue MaTepuaibl, ONpeaessiioimue Npoueaypbl OneHUBAHUS
3HAHWIi, yMeHHii, HABHIKOB U (WJIM) ONBITA JAeSITeJIbHOCTH, XapaKTEePU3YIOIIHUX
Tanbl GopMUPOBAHUS KOMIETEHIUH

OCHOBHOW MENbIO TPOBEJACHUS MPOMEKYTOUHOH aTTECTAIlUU  SBIISCTCS
OTIpPEJICIICHNE CTENEHU JIOCTHXKCHHUS IIeJied Mo Y4eOHOW MAWCIUIUIMHE WIH €€
pasnenaMm. OCyIIECTBISCTCS 3TO TPOBEPKOM W OILEHKOW YPOBHSI TEOPETHYECKOU
3HAHWH, TOIYYCHHBIX OOYYAIONIMMHKCS, YMEHHs TPUMEHSITh HX B PEIICHUU
MPAKTUYECKUX 3aj7a4, CTENCHU OBJIAJICHUS OOYYAIONIMMUCS TMPAKTUYECKUMU
HABBIKAMH U YMEHUSAMH B 00beMe TpeOoBaHul paboueit mporpaMmbl M0 AUCIHUILIUHE,
a TaKXKe UX YMEHUE CaMOCTOATEILHO padoTaTh ¢ Y4eOHOM TUTEpaTypOi.

Opranuzanusi MPOBEACHHUSI TPOMEKYTOYHOW aTTeCTAllMH pPErIaMeHTHPOBaHA
«ITonoxxennem 00 opraHu3amuu 00pPa30BATENBHOTO TIpoliecca B deaepaTbHOM
rOCyJapCTBEHHOM AaBTOHOMHOM OOpa30BaTEIbHOM yUpeXKACHHH «MOCKOBCKUN
MOJINTEXHUYCCKUN YHUBEPCUTET
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7.3.1. Iloka3aTe/n OLleHMBAHUS KOMIIETEHIUH HA Pa3IMYHBIX ITANaxX UX

q)OpMI/IpOBaHI/Iﬂ, JOCTUKECHUEC Oﬁy‘laIOI]_[I/IMI/ICH IJIAHUPYEMBIX PE3YyJabTaTOB
Oﬁy‘leHl/Iﬂ o JUCHUIIJINHE
MCK-1.2
IK-2
Yram Kpurepun oueHuBanus
(ypoBeHb)
HEYTOBJICTBOPUTECJIbHO YAOBJIETBOPUTEJILHO Xopoiio OTJIMYHO
3HATH OO0yuaromuiics OOyuatonuiics OO0yuatomuiics OO6yyaromuiics
JIEMOHCTPHUPYET MOJTHOS JIEMOHCTPHPYET HEMOJIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
OTCYTCTBHUE WA COOTBETCTBHE CJIEIYIOLIHNX YaCTHYHOE MOJIHOE COOTBETCTBHE
HEI0CTaTOYHOE 3HAHUH: COOTBETCTBHE CIICIYIOLITNX 3HAHMM:
COOTBETCTBHUE CJICTYIOIINX OCHOBHbIE (hu3HUecKHe CIIIyIOLIMX 3HAHUI: |e  OCHOBHBIC
3HAHU: SIBIICHUSI, JICXKAIINE B OCHOBE |e  OCHOBHBIC (pusmaeckue
e  OCHOBHBIEC (pU3NUECKHE CBOMCTB MaTepHasos; ¢busnueckue SIBJICHUSI,
SIBJICHUSI, JISKAIIUE B SIBIICHUS, Jexarniye B
OCHOBC CBOWCTB JIeKAIINE B OCHOBC CBOWCTB
MaTepHalioB; OCHOBE CBOWCTB MaTepUaIoB;
MaTepHaioB; ®  METOJBI
®  METOJBI MIPOU3BOJICTBA
MIPOMU3BOJICTBA MaTepualoB ¢
MaTepHalioB ¢ 3aJIaHHBIMU
3aJ]aHHBIMH ¢busmko-
¢busuko- XUMHUYECKUMU
XUMHUYECKUMHU CBOICTBaMU;
CBOMCTBaMH; ®  IpHEMBI
®  [pUEMBI NIPOEKTUPOBAHUSA
MPOEKTUPOBAHHSI MaTepHUaJioB C
MaTepHalioB ¢ 3aJIaHHBIMU
3aJIaHHBIMU CBOICTBaMU;
CBOMCTBaMH;
yMeTh Oo6yuaromruiics He ymeeT win | OOyvaronuiics OOyuatomuiics OO6yyaromuiics
B HEJJOCTATOYHOW CTEIICHU JIEMOHCTPHUPYET HETOIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
yMeeT pasjnvaTh CBOWCTBA COOTBETCTBHE CJIEIYIOLIHNX YaCTHYHOE MOJIHOE COOTBETCTBHE
MaTepUalioB Mo ux (Gu3nKo- YMEHHIA: COOTBETCTBUE CIIEAYIONIMX YMEHUIA:
XHUMHUYECKUM pas3nuuarh CBOiCTBa CTIeYIOINX YMEHHUI: |®  pa3andarh
XapaKTEPUCTUKAM; MaTepHaJoB 110 UX QU3UKO- | e  pa3nMyaTh cBOMCTBa
XUMHUYECKUM CBOlicTBa MaTepuaoB 1o
XapaKTEPUCTHKAM; MareprasoB 1o ux (HU3MKO-
ux (HU3UKO- XUMHUYECKUM
XUMHUYECKHM XapaKTePUCTUKAM
XapaKTepPUCTHKA ;
M; e  ToAOHpaTh
e  moxOupaTh COYEeTaHUS
COYETaHUs MaTepUaoB st
MaTepHAIIOB JIJIs MPOEKTUPYEMBIX
MPOEKTUPYEMBIX Ha3eMHBIX
HA3eMHBIX TPaHCIOPTHO-
TPaHCIIOPTHO- TEXHOJIOTUYECKUX
TEXHOJIOTHYECKH CPEICTB;
X CPE/ICTB; ®  [POEKTHPOBATH
®  [POCKTUPOBATH Marepualbl ¢
MaTepHalIbl C 3aJ[aHHBIMU
3aJJaHHBIMH CBOMCTBaMU;
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BJIaJeTh

CBOMCTBaMU;
OO0yuaronuiics He BIaieeT OOyJatommiics BIajeeT B OO6y4atommmcest OO0yuaronuiics
WO B HEJOCTATOYHOM HEIMOJIHOM 00beMe U JIOITY CKarOTCS CBOOOJTHO MTPUMEHSIET
CTEIIEHH BJIAJIEET MPOSIBJISIET HETOCTATOYHOCTh | HE3HAYUTCIHHBIC MTOJTYYCHHBIC HABBIKH,
TEXHOJIOTUEH TPUMEHEHUS BJIaJICHUS HaBBIKAMU OIIMOKH, B ITOJIHOM 00BEME
MaTepHaJoB C NPUMEHCHHUS MaTEPUATIOB C HETOYHOCTH, BIIAZiceT
HEOOXOINMBIMHU CBOHCTBAMH | HEOOXOAMMBIMU CBOWCTBAMH | 3aTPyAHEHUS, ®  TEXHOJIOTHEH
TIPH AKCIUTyaTaIiH TIPH SKCIUTyaTaIIH YaCTUYHO BJIaJICET MPUMEHEHHS
Ha3eMHBIX TPAHCIIOPTHO- HA3eMHBIX TPAHCIIOPTHO- HaBBIKAMH MaTepuaoB ¢
TEXHOJIOTHIECKUX CPEIICTB; TEXHOJIOTHYECKUX CPEICTB; e  TEeXHOJOTHEi HE0OXOIUMBIMH
MIPUMCHCHHS CBOWCTBAMHU IIpH
MaTepHAJIOB C AKCILTyaTaIIH
HEO0OXOUMBIMU Ha3eMHBIX
CBOWCTBaMH MPH TPaHCIIOPTHO-
SKCIUTyaTaIluf TEXHOJIOTHYCCKHX
Ha3eMHBIX CPEICTB;
TPaHCIOPTHO- e  HaBBIKAMH
TEXHOJIOTHYCCKH B3aUMHOM
X CPCIICTB; 3aMEHEI
e  HaBBIKAMU MaTepHaIOB LIS
B3aMMHOM JIOCTHIKEHUS
3aMEHBI 3aJaHHBIX
MaTepHasoB s CBOWCTB
JIOCTHIKEHHS Ha3eMHBIX
3aJaHHBIX TPaHCIIOPTHO-
CBOICTB TEXHOJIOTHYCCKHIX
Ha3E¢MHBIX CPEICTB;
TPaHCIOPTHO- e  HaBHIKAMH
TE€XHOJIOTHUECKH CO3IaHHs
X CPEIICTB; MaTepHUaJioB ¢
®  HABLIKAMH 3a1aHHBIMA
CO3/1aHus CBOICTBaMU ¢
MaTepHaJoB C MIPUMEHEHUEM
3alaHHBIMH HaHOTEXHOJIOT M.
CBOMCTBaMHU C
MIPUMEHEHHEM
HAHOTEXHOJIOTHil.

8. DaexkTpoHHas NHPOPMAIMOHHO-00PA30BaTEIbHAA CPeAa

Kaxnpiia

oOyJarommuiicss B

TCUCHUC

BCCTO

nepuojaa

oOyueHus

o0ecrnieunBaeTcsa NHANBUAYATbHBIM HEOTPAHUYEHHBIM JJOCTYTIOM K 3JIEKTPOHHOM
nH(pOPMaAILlMOHHO-00pa3oBaTenbHO  cpene  YebOoKcapCcKoro - MHCTHTYTa
(pumana) MOCKOBCKOrO MOJMTEXHUYECKOIO YHUBEPCUTETA U3 JIFOOON TOUYKHU, B
KOTOpPOM HMMeeTCs JOCTYN K HH(OPMAalMOHHO-TEIIEKOMMYHHKAIMOHHON CETH
«uteprer» (manee — cetb «MHTEpHETY»), KaKk Ha TeppuTOpUU (uiaHana, Tak u
BHE €€.

DnexTpoHHas WHPOPMAIMOHHO-00pa3oBaTeIbHasi Cpella — COBOKYITHOCTD
MH(QOPMALMOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHA, COOTBETCTBYIOIINX
TEXHOJIOTHYECKUX CPEICTB, OOECIEeYUBAIOMIMX OCBOCHUE OO0yYalOUIMMHUCS
oOpa3oBaTeNbHBIX MpOrpaMM B IOJHOM OOBEME HE3aBUCUMO OT MECTa
HAXO0XKJICHHUS 00yYaIOIUXCs

DnekTpoHHas HHOOPMAIIMOHHO-00pa30BaTelIbHAs Cpe/ia 00eCIIeUYnBacT:
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a) JOCTyn K Y4YeOHBIM TIUIaHaM, pabOoYWM TMporpaMMaMm JUCITUTUIHH
(Momynel), MPaKTHK, SJICKTPOHHBIM YUYEOHBIM HW3JAHHUSIM W DJICKTPOHHBIM
0o0pa3oBaTeNbHBIM pecypcaM, YKa3aHHbIM B padOuMX MpOorpaMMax AUCLUIUIMH
(MoyJieit), NPaKTHK;

0) dopMupoBaHHE BIEKTPOHHOTO MOPTPOIUO OOydHarolmerocsi, B TOM
YHUCJIE COXPAHEHHE €ro paboT U OILIEHOK 3a 3TU PaboThI;

B) (ukcanuioo xoJa o0pa3oBaTENBHOTO IMpoIecca, Pe3yJbTaTOB
IPOMEXKYTOYHOM  aTTecTallii M pe3yJbTaTOB  OCBOCHHUS  IPOrPAMMBbI
OakanaBpuara;

I) MpoBeJAeHUE YYEOHBIX 3aHATHM, NPOUEAYpP OIEHKU pPe3yJbTaTOB
oOydeHus, peaju3alusi KOTOPBIX  MPEAyCMOTpeHa ¢  NPUMEHEHHEM
AJIEKTPOHHOTO 00y4Y€HUs1, AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI;

1) B3aUMOJIEMCTBHE MKy YYaCTHUKaMH 00pa30BaTeNIbHOTO Ipoliecca, B
TOM YHCJIE CUHXPOHHOE W (WJIM) ACMHXPOHHOE B3aMMOJEHCTBHS IOCPEICTBOM
cetn «HuTepHeT». DYHKIIMOHUPOBAHHWE HJIEKTPOHHONW HMH(POPMAIMOHHO-
o0pa3oBaTenpHOl cpeAbl 00eCneYMBAETCS COOTBETCTBYIOIIMMHU CpPEICTBAMMU
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH W KBaIM(UKAIACH
PabOTHUKOB, €€ UCTIONB3YIOLIUX U MOACPKUBAIOIIHX.

OYHKIMOHUPOBAHUE 3JIEKTPOHHONW HHOOPMAIMOHHO-00pa30BaTEIbHON
Cpelbl COOTBETCTBYET 3aKOHOIATENBCTBY Poccuiickoit denepanyu. OCHOBHBIMU
coctaBisiromumu DMOC dunuana sBISIOTCS:

a) calT WHCTUTYTa B ceTd VIHTepHET, pacHoJIOKEHHBIH IO
aapecy www.polytech21.ru, https://chebpolytech.ru/ koTopsrit obecneuuBaet: -
J0CTYI O0y4YarmMXCcsa K y4eOHbIM IUIaHaM, paboduM MporpaMmaM JAUCIHUILINH,
NPAKTUK, K HM3JAHUSM DJICKTPOHHBIX OMOIMOTEUHBIX CHUCTEM, DJIECKTPOHHBIM
nH(OPMAITMOHHBIM W 00pa30BaTeIbHBIM pecypcaM, YyKa3aHHBIX B pabodmx
nporpammax (paszensl caifita «CBeneHus 00 00pa3oBaTEIHbHONW OPTraHU3AIIN»);
- nH(opMuUpOBaHHE 00yHarOIMXCs 000 BCEX M3MEHEHUSX Y4eOHOro mporecca

(HOBOCTHasi JieHTa caiTa, JIeHTa AaHOHCOB); - B3aUMOJICHCTBUE MEXKIY
y4acTHUKaMU 00pa30BaTeJIbHOTO MpoIliecca (Mmoapa3iesibl caidTta «3aaaTh BOIPOC
TUPEKTOPY»);

0) oduimanbHble SJEKTPOHHBIC ajipeca MOJPa3ICIeHU U COTPYIHUKOB
UHCTUTYTa ¢ SHAekc-goMeHoM (@polytech21.ru (cIMCOK KOHTaKTHBIX JTAHHBIX
noapazaeneHuit dunuana pasMmenieH Ha oduIHaIbHOM caiite Puiauana B
paznene «KOHTaKkThD», CHUCKM KOHTAKTHBIX OQUIIMATIBHBIX AJIEKTPOHHBIX
JAaHHBIX  TpernojaBaTeNeid  pasmenieHsl B moxapaszzaenax — «Kadempsi»)
00€ecreynBaOT B3aUMOJICHCTBUE MEXKJY YYaCTHHUKAMHU OOpa30BaTEIIbHOTO
npouecca;

B) JHWYHBIN KaOuHeT oOydvaromierocs (moptdonuo) (BXOA B JIMYHBIN
kaOuHeT pa3MelleH Ha opunuanbHoM caiite dunuana B paznene «CTyIEeHTY»
noapazzaene  «IJEKTpoHHass  MH(OPMAIIMOHHO-00pa30BaTelibHAs  Cpeay)
BKJIFOYAeT B ce0d MOpTQOJIMO CTYJIEHTA, DJIEKTPOHHBIE BEIOMOCTU, PEUTHHT
CTYJICHTOB M oOOecrnedyuBaeT: - (UKcalMIio XoJa 00pa30oBaTeIbHOrO MpoIecca,
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pe3ylbTaTOB  MPOMEXKYTOUHOM  aTTecTallud M PE3yJbTaTOB  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM OO0YyYaIOMUMHUCS, (POPMUPOBAHUE DICKTPOHHOTO
nmopTdoano oOydaromerocsi, B TOM YHCIIe C COXpaHEHUE padoT 00ydaromerocs,
pPELEH3HI U OLIEHOK Ha 3TH padoTHI,

I') DJEKTPOHHbIE OWOJMOTEKH, BKIIIOYAIOUIME HJICKTPOHHBIE KaTajoTH,
MOJITHOTEKCTOBBIE JIOKYMEHTBI M  OOECIeYMBAIOIINE JOCTYNl K y4eOHO-
METOIMYECKUM MaTepuajaM, BBITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM U T.1I.:
UYeboxkcapckoro nactutyTa (hunuana) - <K UPBUCy»

)  DJEKTpOHHO-OMOMuoTeunbie  cucteMbl (OBC),  BriIOUarommue

AJIEKTPOHHBIM KaTaJOr M TOJHOTEKCTOBBIE JOKYMEHThl: - «JIAHb» -
www.e.lanbook.com - OGpa3zoBarenbHas mwiargopma FOpaiit -https://urait.ru
e) miaTdopma 1udpoBoro oOpa3oBaHuUs ITonurexa

-https://Ims.mospolytech.ru/
K) cUCcTeMa « AHTUIIIaruary -https://www.antiplagiat.ru/

3) cuctema 3eKTpoHHOTro AokymeHtoobopora DIRECTUM Standard —
obecrnieunBaeT JOKYMEHTOO00pOT Mex 1y PuinnaioMm U Y HUBEPCUTETOM;

n) cucrema «lC VYnpaenenne BY3om DnekTpoHHBIM JeKaHAT»
(MockoBcKui MOTUTEXHUYECKUI YHUBEPCUTET) oOecreunBaeT (UKCAIIUI0 X0/1a
00pa3oBaTeNbHOTO IMpoIlecca, Pe3yJbTaTOB MPOMEXKYTOUYHOM aTTecTaluud U
pE3yIbTAaTOB OCBOEHHUSI 00pA30BATENIbHBIX MPOTPaMM 00yUaIOIUMUCS;

k) cucrema «POLYTECH systems» oOecneunBaeT WH(pOpMAIIMOHHOE,
JOKYMEHTAJIbHOE aBTOMATHU3UPOBAHHOE COMPOBOXKACHHE 00pa30oBaTEIbLHOTO
npouecca;

n)  cucreMa  «AOuTypueHT»  o0OeclmeuMBaeT  JOKyMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKEHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOM M /[JONMOJHUTEJBHOH Y4YeOHOM JUTEpaTyphbl,
HEe00X0AMMOM 1JIsl OCBOCHHS JUCHMILIIUHbBI
OcHoBHag nuTeparypa
1. ®usmka: yuyeOHUK U TOpakTUKyM s By3oB/ B. A. Winbun,

E. 1O. baxtuna, H. b. Bunorpagosa, II. . Camoiinenko ; 1ox  peaakiuen
B. A. Unbuna. — MockBa : M3natensctBo IOpaiit, 2025. — 399 ¢c. — (Bricuiee
obOpazoBanue). — ISBN 978-5-9916-6343-4. — TekcT : DJEKTPOHHBIH //

Oo6pazoBartenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560134
2. KpaBuenko, H. FO. ®wusuka : yueOHuK 1 npaktukym ais By3os / H. FO.

KpaBuenko. — Mocksa : UzmarensctBo FOpaiit, 2025. — 322 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-19224-7. — TekcT : DIJICKTPOHHBIA //
OO6pa3oBatenbHas matgopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/560805
JlononHUTENbHAS AUTEPATYPA

1. bopnoBckuii, I'. A. ®uzuka. MexaHnuka, TEpMOJMHAMUKA U
> b
AJIEKTPOMArHETU3M : yueOHoe rmocodue juist By3oB / I'. A. bopnosckuii, 3. B.

24


https://urait.ru/bcode/560134
https://www.antiplagiat.ru/
https://lms.mospolytech.ru/
https://urait.ru/
http://www.e.lanbook.com/

Bypcuan. — 2-e u3g., ucnp. u gon. — Mocksa : U3aatensctBo FOpaiit,
2025. — 242 c. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-20167-3.
— TexkcT : anextponHsIii // OOpa3zoBarenbHas miaTdopma KOpaiit [calT]. —

URL: https://urait.ru/bcode/557672

2. bopnosckuii, I'. A. ®@usuka. Onrrka, KBAHTOBAs, aTOMHAS U

anepHas ¢pusuka : yueOHuk 11 By30B / I'. A. bopnosckuii, 3. B. bypcuas.
— 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 299
c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-05452-1. — Teker :
aneKkTpoHHbIN // O6pa3zoBatenbHas miatdopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/557674

Ilepuoarka
1. 5 komneco
3JICKTPOHHBIM.

orpacieBoit xkypHain. URL: https://Skoleso.ru. - Tekct

2. Bectauk CuOuUpCKOro TroCyAapCTBEHHOTO aBTOMOOMIBHO-AOPOKHOTO

YHUBEPCUTETA Hayunsbrit

pELEH3UPYEMBIN xkypHai. URL:

https://vestnik.sibadi.org/jour/index. - TeKCT : 3ME€KTPOHHBIN.

11. NpodeccnoHanbHble 6asbl JaHHbLIX M UHPOPMALMOHHO-CMPABOYHbIE CUCTEMbI

[Ipodeccronanvhas 6a3a TaHHBIX U
UH(OpPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(pEKBU3HUTHI JOTOBOPA)

Acconmanys HHXEHepHOro oopaszoBanus Poccun

http://www.ac-raee.ru/

CoBeplileHCTBOBaHUE o0pa3oBaHUs U
UHKCHEPHOW JEATENbHOCTH BO BCEX UX
IMMPOABJICHUAX, OTHOCAIIUXCA K y‘-Ie6HOMy,

HAYYHOMY u TEXHOJOTHYECKOMY
HaIpaBJICHUSIM, BKJIFOYAst IIPOLIECCHI
penoaaBaHus, KOHCYJIbTUPOBAHUS,
UCCJICIOBAHUS, Pa3pabOTKU  MHKEHEPHBIX

peleHui, BKJIOYas He(TerazoByr OTpacib,
TpaHcgepa TEXHOJIIOTUH, OKa3aHUs IUPOKOTO
CIEKTpa o0pa3oBaTeNbHbIX YCIIYT,
o0ecrieyeHHss CBs3e C OOIIECTBEHHOCTHIO,
MIPOU3BOJICTBOM, HAyKOM W HWHTErpaluu B
MEXIYHApOJAHOE  HaydyHO-00pa30BaTEebHOE
npocTtpancTBO. CBOOOHBIN JOCTYII

Bce 06 aBTOMOOMITBHBIX MapKax
https://proautomarki.ru/kto-izobrel-avtomobil/

Onucanne UCTOPUM CO3JaHUS aBTOMOOMIICH
B Mupe U B Poccun. CBOOOIHBIN HOCTYI

HcTopus aBTOMOOMIIEH
https://autohs.ru/avtomobili/legkovye/istoriya-

razvitiya-avtomobilya-rannie-gody.html

ABTOMOOWIBL  Benuuaiiiee u300peTeHue,
HaBcerja  H3MEHUBIIEE YeJI0BEUECTBO.
Hctopuss pa3BuUTHs  aBTOMOOWJS  TECHO

CBidA3aHa C BCIIHMKUMHU I/I306p€TaTCJ'I$IMI/I n
umkeHepamu. Ho B oTnmume oT JApyrux
KPYNHBIX HM300peTeHull, OpUruHalbHas UAEs
aBTOMOOWJIA HE MOKEeT OBbITh MpUIUcaHa
onHOMy uenoBeky. Hax Heit paboramu
MHO>KECTBO JIIOJIEd M3 Pa3HBIX CTPaH MHpa.
Ha stoMm cailiTe peub MOMAET O HAYAIBHOM
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

aTane pa3BuUTUsA aBTOMOOWIS. CBOOOTHBIN
JOCTyI

Hayunas anexkrponnas 6ubnuoreka Elibrary
http://elibrary.ru/

Hayunas AJICKTPOHHAS OoubIMoTeKa
eLIBRARY.RU - 310 KpynHelmui
POCCUIUCKHUIA nH(pOpPMaIMOHHO-

AQHAJIMTUYECKUN TOpTajl B 00JIACTU HAYKH,
TEXHOJOTHH, MEIUIMHBI M 00pa30BaHUA,
conepkanuii pedepaTsl U TMOTHBIE TEKCTHI
Oosmee 26 MIJIH HAy4dHBIX CTaTed |
nyOauKanuii, B TOM YHCJE DIIEKTPOHHBIE
Bepcun Oosee 5600 poccHiiCKUX Hay4dHO-
TEXHUUYECKUX JKypPHAJIOB, U3 KOTOPBIX Ooiiee
4800 >XypHaJlOB B OTKPBITOM JOCTYTIE.
CBOOOIHBIN JOCTYI

Tpakrop. Mcropust pa3BUTUS TPAKTOPHON TEXHUKH
http://i-kiss.ru/rubrika/traktora

Tpakrtop - 3TO CaMOIBIKYIIAsICS
(ryceHnuHass WM KOJIECHAs) MallMHa,
npeaHa3HauYeHHas IS BBITTOJIHEHUS
CEIbCKOXO35ICTBEHHBIX, JIOPOKHO-
CTPOUTEINbHBIX, 3eMJICpONHBIX,
TPAaHCHOPTHBIX U APYTHX pabOT B arperate ¢
NPULETTHBIMH, HaBECHBIMU WIn
CTallMOHAPHBIMU MAIIMHAMH, MEXaHU3MaMHU
U TIPUCTIOCOOJICHUSIMH.

CnoBo  «TpakTop»  HPOUCXOAUT  OT
aHriuiickoro cioBo «track». Tpak - 3TO
OCHOBHOM DIIEMEHT, u3 KOTOPOTO
cobupaercs rycernna. CBoOOIHBIN 10CTyN

[Ipodeccust nHKEHEP-MEXAHUK
https://www.profeuide.io/professions/

injener_mehanik.html

Nmxenep-mexanuk (mechanical engineer) —
9TO  CIELHUATUCT, KOTOPBIH 3aHMMAaeTcs
NPOEKTHPOBAHUEM, KOHCTPYHPOBAHHEM U
JKCIUTyaTanuen MEXaHUYECKOTro
0o00OpylOBaHWs, MalIWH, almapaToB B
pasnuyHbIX ~ cdepax  MOPOM3BOJACTBA U
HapoAHOro xo3siiicrBa. CBOOOAHBIN 10CTYI

®enepanbhblil mopran «Poccuiickoe odpazoBaHue»
http:/www.edu.ru

®denepanbHbII nopTan «Poccuiickoe
o0pa3oBaHHe» — YHHUKQJIbHbII HHTEPHET-
pecypc B chepe oOpa3oBaHUs U HAYKH.
ExxenHeBHO MyOJMUKYeT caMble aKTyalbHbIE
HOBOCTH, AHOHCBI COOBITHI,
UH(POPMALIMOHHBIC MaTepuabl JUISt
IIMPOKOTo Kpyra uutareneid. ExenenenbHo
Ha MOpTaje pa3MELIAlOTCsl 3KCKIKO3UBHbBIE
MaTepuaibl, HHTEPBBIO C  BEAYLIMMHU
crenualIncTaMu — nejaroramMu,
IICUXOJIOTAMH, YYEHBIMH, pPENoOpTaXu U
AQHAIUTUYECKUE CTAThU.

YuTaTenu noayyaroT JOCTYN K HOPMATUBHO-
npaBoBOil 0a3e cdepsl 00pa3oBaHUs, OHHU
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

MOT'YT IOJB30BaThCA CaMbIMH Pa3JINYHBIMU

MMOJIE3HBIMU CEPBUCAMHU — TaKUMH, Kak
OHJIAaHH-TECTHPOBAHHUE, OIPOCHI o
AKTyaJbHBIM TEMaM U T.J.
Ha3Banu K E¢HH TaHU3aIUOHH T b Th o
a3BaHue Cokpaménno | Opranu3anmoHHO OTtpacib (061ac OuunanbubIii caiit
OprasHu3anum ¢ Ha3BaHWe | -mpaBoBasi hopma NeSITeJIbHOCTH)
Koopaunanus
Accounanus JICATENIHOCTH 4JICHOB
SIBIISIETCSI Accormaryu "
Accommarust .
HEKOMMEPUYECKOH | MpeacTaBieHus u
MEKTyHAPOIHBI . )
X ACMATI opraHusaruen 3alIUTHl UX MHTEPECOB | https://www.asmap.ru/
A i .php
ABTOMOGHIBHBIX ccolyanus B chepe mepeBo3ok | index.ph
SIBJISIETCS IPY30B U ITaCCaKMPOB
MEPEBO3YHUKOB
HOPUANICCKUM B MECKIAYHApOAHOM
JIUTIOM aBTOMOOMIJIBHOM
COOOIIeHUH
Oobmepoccuiickas
oOmecTBeHHAS
IJ-I 3amura o0mux
OpraHu3aIys
L HUHTEPECOB "
«Poccuiickuii
JOCTHKEHHSI
COIO3 HHIKEHEPOB)» N
YCTaBHBIX ene
(manee nMeHyemas
N 00BEIMHUBIIIAXCS
Poccuticknii «Coro3») sSBISETCS N
rpakiaH, http://poccuiickmii-coro3-
CO103 PCHU OCHOBaHHBIM  Ha
OCYIIECTBIISOIIUX HHXEHEePoB.pd/
HHKCHEPOB YJICHCTBE
CBOIO JISSITEIBHOCTH HA
00IIECTBEHHBIM
TEPPUTOPUHI Goitee
00beAMHEHHEM,
MOJIOBHHBI CYyOBEKTOB
CO3/[aHHBIM B .
Poccuiickoit
bopwme denepanyn
OOIIIECTBCHHOM P
OpraHu3alu
Koopaunanus
MPEANPUHIMATETHCKO
74 JIEATEIBLHOCTH,
Acconmanus Hekommepueckas
«Poccuiickue opraHu3anus _ | MPeACTaBICHHC "
POAZL 3aIuUTa obmmx | https://www.asroad.org/
aBTOMOOUJIBHBIE o0BbeAMHEHNE
HUMYIIECTBEHHBIX
JAUJIEPBD» TOPUANYICCKUX JTALL
HHTEPECOB B 00JacTH
ABTOMOOHUIILHOTO
JIAJIEpCTBA
12. IlporpammuHoe oOecneyeHue  (JIMIEH3MOHHOE M CBOOOJHO
pacnpOCTpaHﬂeMoe), HUCIOJb3yEeMO€ NPH OCYIICCTBJICHHUH Oﬁpa3OBaTeJII>HOFO
nmpoiecca
WNudopmanus o mpaBe COOCTBEHHOCTH
Aynuropus UpOIRRETEDE (pEeKBU3UTHI JOTOBOPA, HOMED JINIICH3UU
y P obecrnieueHne p pa, p
U T.J.)
VYuebnas aymgutopus s | Kaspersky Endpoint | Homep  nunensun  2B1E-211224-
MIPOBEICHUS yueOHbIx | Security Cranmaptabiii | 064549-2-19382  CyOnuneH3nOHHBIN
3aHATUN BCEX BHu10B, | Educational Renewal 2 | moroBop Ne821 832.223.3K/21 ot
IPETYCMOTPEHHBIX roga. Band S: 150-249 | 24.12.2021 no 31.12.2023
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WNudopmanus o mpaBe COOCTBEHHOCTH

Aynauropus FPpENLE0rE (pPeKBU3UTHI AOTOBOPA, HOMEP JIMLIEH3UU
oOecrieueHue o ﬂ’)
MIPOTpaMMOit noroBop NeJ[03 ot 30.05.2012) ¢
OakanaBpuara/ Windows 7 | moncornamenusimu ot 29.04.14 wm
cneruanurera/ OLPNLAcdmc 01.09.16
MarucTparypsbl, (Geccpounast TUIIEH3HSA)
OCHAIIIEHHAs CBoOoHOE pacmpocTpaHsieMoe
00opynoBaHuEM u | Google Chrome IPOrpaMMHOE oOecrnieueHue
TEXHUYCCKUMH CPEACTBAMU (6eccpovHast JIMIICH3MS )
00y4YeHHUs, COCTaB KOTOPBIX
ompezensercs B pabouyux
CBobomHOE pacmpocTpaHsemMoe
nporpaMMax  JIUCHUTUIHH
. AIMP IpOrpaMMHOE o0ecrieueHue
(Momymeit) 5
TaGoparops dasaKs (6eccpounast TUIIEH3M)
nomenieHue Nel176
VYuebnas  ayauropus st Kaspersky Endpoint | Homep  nunensuun  2B1E-211224-
MIPOBEICHUS yueOHbIx| Security Cranmapthbiii | 064549-2-19382  CyOnuIeH3MOHHBIHA
3aHATHHA BCEX BunoB,| Educational Renewal 2 | norosop Ne821 832.223.3K/21 ot
IIPENYCMOTPEHHBIX roga. Band S: 150-249 | 24.12.2021 no 31.12.2023

mporpamMmoi  OakayiaBpuara/|

poroBop NeJ[03 ot 30.05.2012) ¢
crienuanureTa/ Windows 7 | noncornamenusamu ot 29.04.14 wu
MarucTpatyphl, ocHameHHas, OLPNLAcdmc 01.09.16
000opy KoBaHHeM u (6eccpounas UIIeH3M)
TCXHUICCKHUMHU  CPEICTBAMU CBob6ojHOE pacnpocTpaHseMoe
00yHeHus, COCTaB KOTOPHIX| Google Chrome IIPOrpaMMHOE obecrnieueHue
ompenensieTcss B pabodmx (6eccpouHas TUIEH3HA)
nmporpaMmmax JTUCIUTIIAH
(MoyJeif) CBobOoiHOE pacrpocTpaHseMoe
JlaGoparopust pu3nKH AIMP IIPOrpaMMHOE obecrnieueHue
nomerenne Nel 186 (6eccpouHast TUTICH3NS)
Ilomemenue st Kaspersky Endpoint | Homep JINIEH3UH 2B1E-211224-
CaMOCTOSITEILHOU pabotsl Security Crannmaptabiii | 064549-2-19382 CyOnuieH3nOHHbII
o0y4aromuxcs Educational Renewal 2 | norosop Ne821 832.223.3K/21 ot

[Tomemenue Ne 11260

roma. Band S: 150-249

24.12.2021 no 31.12.2023

noroBop NeJI03 ot 30.05.2012) ¢

Windows 7 | moncornmamenusimu ot 29.04.14 wm
OLPNLAcdmc 01.09.16
(6eccpouHast TUTICH3YS)
CBOOOJTHO pacmpocTpaHsemMoe
AdobeReader IpOrpaMMHOE obecrieueHne
(6eccpouHast TUTIEH3US)
Tapasr Horoop Ne 735 480.2233K/20 ot
15.12.2020
CBOOOJTHO pacrmpocTpaHsemMoe
Yandex Opayzep IPOrpaMMHOE obecrieueHne
(6eccpouHast TUTICH3YS)
Microsoft Office | HOMEeDp nuneHs3un-42661846 oT
Standard 30.08.2007) ¢ pgomcoriameHus M  OT
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WNudopmanus o mpaBe COOCTBEHHOCTH
AynuTtopust FPpENLE0rE (PEKBU3UTHI JOTOBOPA, HOMEP JTUIICH3UN
obecrieueHne ’
U T.J.)
2007(Microsoft
DreamSpark Premium
Electronic Software | 29.04.14 u 01.09.16 (Geccpounas
Delivery JULICH3US)
Academic(Microsoft
Open License
CBOOOJTHO pacrmpocTpaHsemMoe
Zoom POTrPaMMHOE obecrieucHHe
(6eccpouHast TUTICH3NS)
OTEUYECTBEHHOE CBOOOTHO
AIMP pacnpocTpaHsemMoe MPOrpaMMHOE
obecnieueHue (6eccpoyHast TUIEH3US)

13. MaTtepuanbHO-TeXHUYECcKoe obecneyeHune ANCUNNANHDBI

Tuno u HOMCEP IMOMCIIICHUA

[lepeueHb OCHOBHOTO 0OOPYIOBAHMS U TEXHUUYECKUX CPECTB
o0yueHus

VYuebHas ayIUTOpHUs TSt
NPOBE/ICHUST Y4YEOHBIX 3aHATHI
BCEX BHJOB, IMPETYyCMOTPEHHBIX
IporpamMmoit OakanaBpuara/
CHelManuTeTa/ MarucTparypsl,
OCHAIIeHHas 000py/OBaHHEM W

TEXHUYCCKHUMU cpeacrBaMu
o0y4eHus, cocTaB  KOTOPBIX
onpezensercs B pabouunx
nporpammax JMCIUTTIHH
(MoJtyneit)

JlaGopaTtopus pusuku
nomernienue Nel 176

O6opynoBaHue: KOMIUIEKT MeOenn s y4eOHOTo mpoliecca;
I0CKA yueOHas; CTEHIBI

TGXHI/I‘-IGCKI/IC C[!eﬂCTBa O6y‘ICHI/I$I: KOMHBIOTC[!H&H TCXHHKA,
1a00paTOpHEIE CTEH/IBL: KOMIUIEKT _ J1JaOOpaTOPHOrO
000pyIOBaHUS IO TUCIIUILINHE

VuyeOHas ayAUTOpUs IS
MPOBEJICHUS yUYCOHBIX 3aHATUI
BCEX BHJIOB, MPEAYCMOTPEHHBIX

POTPaMMOi OakanmaBpuaTa/

CHCIHANINTETa/ MarkucTpaTyphl,

OCHAIlleHHasi 000pYyJOBaHUEM U

TEXHUYECKHUMHU cpencTBaMu

o0ydeHHs, COCTaB  KOTOPBIX

OTIpeIeNIsIeTCs B pabouunx

nporpammax JIMCITUTLITHH

(Moyeit)

Jlaboparopust puzmku

noMereare Nel 180

[Tomemenue st | O6opynoBaHue: KOMIUIEKT MeOeH Jisi y4eOHOTo MmpoIiiecca;
CaMOCTOSITEIIEHOM pabots! | Texuuyeckue  cpeincTBa  OOyYEHHS: NIEPCOHAJIbHBIC
00y4aroLIIXCsI KOMITBIOTEPHl € BO3MOKHOCTBIO TOJKJIFOYCHUST K CETH

[Tomemenue Ne 1126

«HTepHeT» UM obOecrneyeHHueM J0CTyna B 3JIEKTPOHHYIO
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HepequL OCHOBHOI'O 060pynOBaHI/I$I U TCXHUYCCKUX CPCACTB

Tun u HoMep oMeIeHHUs
P B o0yueHus

nH(GOPMaIMOHHO-00pa30BaTeNbHY0 cpeay Puimana

14. Meroauyeckue YyKa3aHusi it O0y4awIIerocssi IO OCBOCHUIO
AUCUUILINHBI

Memoouueckue ykazanus 01a 3aHAMUN 1EKYUOHHO20 MUna

B xome JeKIMOHHBIX 3aHATHH OOydYaromeMycs HEOOXOAWMMO BeCTH
KOHCIIEKTUPOBAHUE Y4YEeOHOro Marepuania, oOpaljaTh BHUMAHHE Ha KaTEropwH,
(GhOopMYIIMPOBKH, PACKPHIBAIOIINE COAEPKAHUE TEX WIIM UHBIX SBJICHUN U MPOILECCOB,
Hay4YHbIC BBIBOJbI U MPAKTUUECKUE PEKOMEHIAIIUH.

HeoOxonumo 3aaBaTh NPENoaaBaTEN0 YTOYHSIOIIME BOIPOCHI C IIEJIbIO
VSICHEHUS TEOPETUYECKUX  TOJOXKEHUH, pa3pelieHusi CHOPHBIX  CHUTyallui.
[lenecoobpa3no jgopabarbiBaTh CBOM  KOHCHEKT JIGKIIMU, JieJlas B  HEM
COOTBETCTBYIOIIME 3allMCHM M3 OCHOBHOM W JIOTIOJIHUTEJIBHOW JIUTEPATYPHI,
PEKOMEHIOBAaHHOW TMperojiaBaTeieM U TPEIYyCMOTPEHHOW Y4deOHOH mporpamMmoi
JIACITUTIIMHBI.

Memoouueckue yKazanusa Ona 3aHAMUN CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTryeckne 3aHITHS TMO3BOJISIOT Pa3BUBATh y 00yYaroIIerocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSITEIbHO HW3y4daTh JHUTEpaTypy,
aHAJTU3UPOBATH MIPAKTUKY; YUaT YETKO OPMYITUPOBATH MBICIb, BECTH AUCKYCCHUIO, TO
€CTh HMEIOT MCKJIOUUTEIIBHO Ba)KHOE 3HAYEHUE B PA3BUTUH CaAMOCTOSITEIHLHOIO
MBIIIICHHUS.

[ToaroroBka K MpakTUYECKOMY 3aHATHIO BKJIIOYaeT JBa 3Tama. Ha mepBom
JTane OOyYalolIMiics IUIaHUPYET CBOIO CaMOCTOATENIbHYIO paboTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJlaHusl Ha CaMOCTOSTENIbHYIO paboTy; MoAOOp OCHOBHOU H
JOTIOJIHUTEJIPHOM ~ JIUTEepaTyphl; COCTaBJICHWE IUIaHa paboThl, B  KOTOPOM
ONPENIENAOTCA OCHOBHBIEC IMYHKTHI MPENCTOALIEH MOAroToBKU. CocTaBieHUE IJIaHa
JTUCIUTUTMHUPYET U TIOBBIIIIAET OPraHU30BaHHOCTH B paboTe.

BTtopoii 3Tan BKJIIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHIO, KOTOpast
HAYMHACTCS C W3Y4YEHUsS OCHOBHOW U JIOMOJIHUTEIBHOW JuTepaTypel. Ocoboe
BHUMAaHUE MPU 3TOM HEOOXOJIUMO OOpaTUTh Ha COJEPKaHUE OCHOBHBIX MOJIOKEHUM
U BBIBOJOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaeMbIX TEOPETUUECKUX BOMPOCOB. Jlanee cienyeT MOArOTOBUTH TE€3UCHI
JUIS. BBICTYIUIGHHM TIO BCEM YYEOHBIM BOIPOCaM, BBIHOCHUMBIM Ha MPAKTUYECKOE
3aHATHE WU T0 TeMe, BBIHECEHHOM Ha JUCKYCCHUIO (KpYIJIBIA CTOJ), MpOayMaThb
MpUMEphbl ¢ IeJbI0 00ECIeYeHUsT TEeCHOM CBSA3M HM3y4aeMOW TEMbI C pealbHOM
KHU3HBIO.

['oTOBSICH K JMOKJIQAy WJIM BBICTYIUIEHHIO B paMKax HMHTEPAKTUBHOM (DOpPMBI
(mucKyccust, KpYTJblid CTOJ), PU HEOOXOUMOCTH CJIeAyeT 00paTUTHCS 32 TIOMOIIBIO
K MPETOIaBaTENIO.

Memoouueckue ykazanusa K camocmoamenvHoul pabome.
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CamocrosiTenbHas paboTa 0OyYaroIIerocst SIBISETCS OCHOBHBIM CpEACTBOM
OBJIaJICHUS y4eOHBIM MaTE€pUaIOM BO BpPEeMs, CBOOOJHOE OT 00S3aTEIBHBIX YICOHBIX
3ansaTuid. CamocrtosTenbHass pabora oOydyaromierocs HaJ YCBOCHHEM Y4eOHOIO
MaTepuasia 1o Yy4eOHOM MAMCHMUIUIMHE MOXET BBINOJHATBCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKXKE B JIOMAITHUX
ycnoBusix. CopepkaHue M KOJMYECTBO CaMOCTOATENbHON paboThl 00ydarouierocs
ornpezensieTcss y4eOHOM MporpaMMoi JUCHMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPAKTUYECKUMHU 33IaHUSIMU U YKa3aHUSIMHU MPErogaBaTesl.

Camocmosamenvnasn padoma é ayoumopHoe pems Mo}cen 8KII0YaANb .

1) xoHcmekTHpoBaHUE (COCTABICHHUE TE3UCOB) JIEKIIHIA,

2) BBINIOJIHEHUE KOHTPOJIBHBIX PadoT;

3) peuienue 3anay;

4) paboTy CcO CIPaBOYHOM U METOIUYECKOM JIUTEPaTy PO,

5) paboTy ¢ HOpMATHBHBIMH MPABOBBIMU aKTAMHU;

6) BBICTYIUIEHUS C JOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3alUTy BBINOJIHEHHBIX paloOT;

8) ydacTue B ONEpaTUBHOM (TEKYIEM) OINpPOCE IO OTIEIbHBIM TEeMam
M3y4aeMOM JTUCUUIUINHBI,

9) yuactue B coOeceqoBaHUSX, AEJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIIUX;

10) ygacTue B TECTUPOBAHUH U JIP.

Camocmoamenvnana paboma 60 6HeayOUNOPHOE 6PEMA MOMCEM COCMOAMDb
u3:

1) moBTOpeHUs JEKIMOHHOTO MaTepHaa;

2) MOJArOTOBKHU K MPAKTUYECKUM 3aHSTUSIM;

3) wuzyueHus yuyeOHOH M HAy4HOI JTUTEPATypHI;

4) wn3ydyeHUsT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JEKTPOHHBIX 0Oa3ax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX TPAKTUUECKUX 3aIaHUI

6) TOArOTOBKHM K KOHTPOJIbHBIM pab0oTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPaKTUYECKUM 3aHSATUSM YCTHBIX JOKIAI0B (COOOIIECHMI);

8) MOArOTOBKM pedeparoB, 3cC€ U HMHBIX WHAUBUAYAIbHBIX MHCHMEHHBIX
paboT 1o 3aJJaHUIO0 MPEnoaaBaTes;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YU€OHBIM TUIAHOM;

10) BBITIOJTHEHHUS BBIITYCKHBIX KBaTU(UKAITMOHHBIX paboOT U Jp.

11) BeiienieHrs HauboJee CIOXKHBIX U MPOOJIIEMHBIX BOMPOCOB MO M3y4aeMOM
TEME, IOJy4YEHHE Pa3bsICHEHHH W PEKOMEHAALM 110 JaHHBIM BOIpPOCaM C
npenoaaBaTeNs MU Ha KOHCYJIbTallUSIX.

12) npoBesieHUsT CaMOKOHTpPOJIS IYTEM OTBETOB Ha BOIPOCHI TEKYILEro
KOHTPOJISl 3HaHUM, PEIICHUs MPEACTABICHHBIX B YUEOHO-METOAMUYECKUX MaTepuanax
Kadeapel 3a1ay, TECTOB, HANMCAaHUS PePEepaToB M 3CCE MO OTACIBbHBIM BONPOCAM
M3y4a€MOMU TEMBI.
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Texyuuit KOHTPOJIb OCYLIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJI0B, TBOPYECKUX 3aTaAHUMN.

B cnyyae mpomnyckoB 3aHATHI, HaTUYXA UHAUBUAYATBHOTO rpaduka oOyueHus
W s 3aKpeIUICHUs MPaKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIIOBbIE WHAMBUAYaJbHbIE 3aJaHUsl, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IPENOAABATEIIEM CPOK.

15. OcobenHocTH peanM3auvy AMCHUIVIMHBI JJIA WHBAJUAOB H JIHI C
OrPAaHMYEHHBIMHU BO3MOKHOCTAMM 3/10POBbSA

OOyuenue no aucuuivinHe «Hanomarepuasibl 1 HAHOTEXHOJIOTMU» MUHBAIHUIOB
Y JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTAMHM 3710p0oBbi (nasiee OB3) ocyiecTBisiercs
npernojaBaTeyieM C  yu4eToM OCOOEHHOCTEeH  ICHUXO(U3MYECKOro  pa3BUTHA,
WHIUBUYJIBHBIX BO3MOKHOCTEN U COCTOSIHUSA 310POBBS TAKUX OOYyHarOIIUXCS.

JlJis CTYZI€HTOB C HapyILICHUSIMH ONOPHO-ABUraTesibHON pyHkuuu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKACHUE JEKUUA M NPAKTUYECKUX 3aHATUI
MYJIbTUMEIUMUHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

JIna crynentoB ¢ OB3 mno 3peHuro npeaycMaTpuBaeTCsl NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTATOYHOIO 3PEHMs, a TakKe MIpeaycCMOTpeHa
BO3MOYHOCTb pa3pabOTKU ayAMOMAaTEepUaIOB.

[To nucuunnune «HanomaTepuaibl 1 HAHOTEXHOJIOTHI» O0y4YeHHE WHBAIUIIOB
U JUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI MOXKET OCYIIECTBIATHCS KaK B
ayIuTOpUM, TaKk MW C UCIOJIB30BAHUEM  DIIEKTPOHHOW  MH(OpMaAIMOHHO-
00pa3oBaTeabHON Cpelibl, 00pa30BaTEIBHOIO IOPTAIa U 3JIEKTPOHHOM MOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrionHenus B 2021-2022 ydeObHOM roay Ha 3acegaHuu Kadeapsl, IpoTokoa Ne 8 oT
«10» anpens 2021 r.

Baecennl AOIIOJIHCHNA W HW3MCHCHHUSI B _4YdCTHM 4AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMMHOIO O6€CHC‘I€HI/I6, HCIIO0JB3YCMOC 1npu OCYIIICCTBJICHUHU
06[233OB8,TCJ'H:>HOFO mponecca 1o JaHHOU JUCIHUIIJIMHBI, a TaK K€ COBPEMCHHBLIX
H[}O[l}CCCI/IOH&HBHBIX 0a3 JAHHBIX 1 HH{l}O[}MagI/IOHHBIX CIIPAaBOYHLBIX CUCTEMAX.

PabGouas mporpaMma IUCHUMIUIMHBI pPacCMOTpeHa, OOCYXKJeHa U ojoOpeHa s
ucnosinenust B 2022-2023 yueGHOM rofy Ha 3acefaHuu kadenpsl, nporokon Ne 9 ot
«14» masg 2022 r.

BHecenbl AOIIOJIHCHHUA MW HW3MCHCHHA B _YdCTH AKTYAJIW3dAlWKW JIUIICH3WOHHOI'O
HporpaMmMHOIO O6€CHC‘—I€HI/I6, HCITI0JIBL3YEMOC 1pu OCYIICCTBJICHUHU
OGQEBOB&TCHBHOFO mponecca 1o ﬂaHHOﬁ AUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O{I}CCCHOH&HBHBIX 0a3 JAHHBIX W I/IH(hO[)MagI/IOHHHX CIIPABOYHbBIX CHUCTCMAX,
AKTyaJIu3aly TEM JUIA CaMOCTOSTSIILHOU [Za6OTBI, AKTyaJIru3alliy BOIPOCOB JJIA
INOATOTOBKH K H[}OM@)I(yTOqHOﬁ aTTCCTAllUM, AKTyAJIW3alliy 1CPCUYHA OCHOBHOW U

JOMOJHUTENbHOW y4eOHOM JIUTEPaTyPBL.

PabGouas mporpaMma IUCHUUILIMHBI pPacCMOTpeHa, OOCYXKJeHa U ojoOpeHa s
ucrnosinenust B 2023-2024 ydeOHOM oty Ha 3aceaHuu kadeapsl, mpoTokod Ne 8 ot
«20» mas 2023r.

BHeceHbl AOMOMHEHHMS] M W3MEHEHUsS B _YacTH AKTyalW3allMd JIMIIEH3WOHHOTO
IPOrpaMMHOTQ obecrieueHue, UCIIOIb3YEMOE pu OCYIIIECTBICHUU
00pa3oBaTEAbHOrO MpPOIEcCa MO JIAHHOW JMCHMIUIMHBI, a TaK K€ COBPEMEHHBIX
npodeccHOHANbHBIX 043 JaHHBIX M MH(OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAX,
aKTyaJu3alluu AICKTPOHHO-OUOINOTEYHBIX CUCTEM.

Pabouas nporpaMma JIMCUMIUIMHBI pPaccMOTpeHa, OOCYyXKJeHa U ojoOpeHa s
ucronaHeHus B 2024-2025 y4eOHOM Toly Ha 3acenanuu Kadeapsl, IpoTokosa Ne 8 oT
«20» anpens 2024r.

BHecennbl AOIIOJIHCHUA W HMW3MCHCHHA B _YdCTH AKTYAJIW3dIWKW JIMIICH3WOHHOI'O
IporpaMMHOI'O O6€CHC‘-I€HI/IG, HCII0JIE3YEMOC IIpu OCYIICCTBJIICHUU
06[2330BaTCJ'H>HOFO IIpOoIICCCa 110 ﬂaHHOﬁ JUCIUIIJINHBI, a4 TaK K€ COBPCMCHHBIX
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npodeccroHanbHbIX 0a3 JaHHBIX W WHOOPMAIIMOHHBIX CHPABOYHBIX CHCTEMaX,
AKTyaIH3aIluU MIEKTPOHHO-OMOINOTEYHBIX CUCTEM.

Pabouasg mnporpaMma JIMCUMILIMHBI pPacCMOTpeHa, OOCYyKJIeHa W O0A00peHa s
ucnosiHeHust B 2025-2026 ydeOHOM rojly Ha 3acefaHuu kadeapsl, npotokod Ne 9 ot
«17» mas 2025r.

BHecenbl J0MOJIHEHWS W W3MEHEHUsS B _YacTW aKTyaJW3allMU _JUIEH3MOHHOTO
IIPOrPAMMHOTQ obecrieuenue, HCTIIOIB3YEMOE pu OCVIIIECTBIICHUH
00pa3oBaTeabLHOTO IMPOIIECCa IO JIAHHOW JIMCIMIUIMHBI, a TaK XK€ COBPEMEHHBIX
npodecCHOHANIbHBIX 043 JaHHBIX M _HMH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAaX,
aKTyaJau3alliy _TePEYHs] OCHOBHOW W JIOTMOJHUTEIbHOW YYeOHOW JIUTEPATYPHI,
HEOOXOIMMON 19 OCBOEHUS TUCIUIIINHEIL.
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