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Pabouas nporpamma qucHUIUIMHE « MarHMTHbIE HAHOYACTHLIBI: METO/IbI MOJTy4YeHUsl,
CTpOeHMe, CBOMCTBa» [Uisi oOydaroluxcs [0 HalpaBleHHI0 noArotroBku 28.04.03
Hanomarepuanst (Ilpoduns: Hanomarepuaibl U HaHOTEXHOJIOTUH), COCTAaBJIeHa HA OCHOBAaHUU
@DenepatbHOTO TOCYIAPCTBEHHOTO 00pa30oBAaTENbHOTO CTaHAApTa BBICIIEIO OOpa3oBaHUSA —
Marucrparypa 1o HampabiieHuto mnoarotoBku 28.04.03 Hanomarepualibl, yTBEPHKICHHOIO
npuka3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 22 centsiops 2017
r. Ne 966 (¢ wsm. m gom.), Ilopsaka opraHu3amMy W OCYIICCTBJICHHS 00pa30BaTEIHHOM
NEeSITeIbHOCTH O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IMporpaMmam
OakanaBpuaTta, MpOorpaMMaM CIEIUAINTETa, MPOrpaMMaM MarucTpaTyphl, YTBEPKIACHHOTO
nprka3oM MuHHCTEpPCTBA HAYKHU U BhICIIEro oopazoBanus Poccuiickoii deneparmu ot 06 anpens
2021 r. Ne 245 (c u3M. ¥ J011.), B COOTBETCTBUHU C YUYEOHBIM IJIAHOM, YTBEP)KIECHHBIM Y YECHBIM
coseroM ®I'BOY BO «lonl'Y» mns Habopa 2026 roaa.

Pazpabotunk:

npodeccop kadeapsl oomei u

TEOpPETHYECKON (PU3UKH,

JOKT. (pU3.-MaT. HayK, mpodeccop A.T. [lerpenko

Pabouas nporpamMmma ogo0OpeHa Ha 3aceaHuu Kadeapbl oOIeH U TEOPETUUECKON (DHU3UKH.
[Tpotokoi ot 09.04.2026 Ne 11

W.o. 3aBenyromiero kadeapoit A.B. bezyc
COI'JTACOBAHO:

. 0. nekana Gpu3NKO-TEXHUYECKOTO (PaKyIbTETa C.A. ®omenko
16.04.2026

Y4eOHo-MeToanYeCKask KOMUCCHUS PUBUKO-TEXHUYECKOTO (PaKyIbTeTa.
[Tpotokon ot 15.04.2026 Ne 4
[Ipencenarens B. H. Korenko

PykxoBoauTenb 0CHOBHON 00pa3oBaTeIbHOM
MIPOrpaMMel, I-p (u3.-MaT. HAyK, Tpod
15.04.2026 A. T Ilerpenko
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1. MECTO JUCLIMITJIMHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBanus kK mpeABapUTEIHHON MOATOTOBKE OOYHAIOIIUXCS, MPEANISCTBYIOIINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHUE JTAHHOMU:

JUCHUILIMHBL IpOrpaMMbl OakanaBpuaTta: MoJenupoBaHHE MHUKPO- U HAaHO CTPYKTYD,
®u3rKa reTepo3MUTaKCHaIbHbIX HAHOCTPYKTYP, Matepualibl U METO/1bl HAHOTEXHOJIOTUH.

JIMCUMIUTMHBI, KYpCOBbIE pabOThl M TPAKTUKH, [UIsI KOTOPBIX OCBOCHHE JIAHHOM
JUCHUTUTMHBI HEO0X0AUMO KaK MPe/IIIeCTBYIOIIEE:

[IpousBocTBEHHAs MpaKTHUKA: HAay4yHO-HCCleaoBaTenbckas padora, [IponszBoacTBeHHast
IPAKTUKA: IPEIAUILIOMHAS IPAKTUKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokazarens 3HavYeHHE MoKa3aTess
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 28.04.03 Hanomarepuansi (IIpodus:
(nanee — OII) Hanomarepualibl U HAHOTEXHOJIOTHH )
[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.JIB.2.2 MaruuTHble HAHOYACTHIIBI:
Y4eOHBIM IIJIAHOM METO/Ibl TTOJIYYCHUSI, CTPOEHHUE, CBOMCTRA
Yactp 00pa3zoBaTesIbHOM MpOrpaMmbl BapuaTuBHas yacTth: BbIOOp 00y4aromerocs
KonmdecTBO 3a4€THBIX €AUHHUII / BCETO YacOB 5,5/198

B caywae npenbsBieHHs OT OOydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIE€HUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHHEM IICHXOJIOr0-MEIUKO-T1eAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conuanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMbl peaOuwnuranuu u  aOwimuranuu (UIIPA), nannas paGouas
IporpaMMa MOKET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
oOyuJarorerocs.

2.2.  Pacmpenenenue 4acoB 1o ¢popmaM U neprogam o0yueHHs

OO0111€e€ KOJINYECTBO YaCOB
o
& CaMOCTOS-
dopma g 3 6 -
> | 2 JeKIM- | Jabopa- | MpakTU- | TEIbHOMN dopma
00y4eHus 2 3 BCETO
59 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 2 3 15 — 45 138 198 JK3aMeH

3. HEJIN JUCHUTTJIMHBI

VYrny6neHHast MOATOTOBKA CTYACHTOB B 00JIACTH MOTYYEHUS MATHUTHBIX HAHOYACTHII, UX
CTPOEHUHU U CBOMCTBAX.
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4. KOMIIETEHIIN OBYYAIOLIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnerenumn Nuaukatopel Pe3ynbrarel 00y4yeHHs
[IK-5. IK-5.1. [IK-5.1.1. 3HaeT CTPYKTYypy TEXHOJOTUYECKUX KapT
Cnocoben dopmupyer U perjaMeHra.
dbopmupoBaTh texHosmornueckue | [IK-5.1.2.  Ymeer TrOTOBUTH TEXHOJIOIMYECKHUE
TEXHOJIOTUYECKHE | KapThl U KapThl U PEIIAMEHT ISl KOHKPETHOTO TEXHUYECKOTO
KapThl U | TEXHOJIOTUYECKHUE | 3aJlaHUs
TEXHOJIOTUYECKUE | PEITIaMEHThI IIK-5.1.3. Bmameer wetomamu (GopMHUPOBAHUS
periaMeHThI TEXHOJIOIMYECKUX KapT IPOLECCOB IPOU3BOJICTBA
IPOJTYKLIHUH
[1K-5.2. [IK-5.2.1. 3HaeTr MeTOJAbl KOHTPOJS MapameTpoOB
Koutponupyer TEXHOJIOTMYECKOTr0 MpoLecca.
rapameTpsl [1IK-5.2.2. YMmeeT obecnieunBarh Mporuecc KOHTPOIS
MOJIyYEHHOMN MOJIyYEHHOU MPOAYKIIUH.
IIPOAYKIIMHU [IK-5.2.3. Buageer mnpaBunamu odopmiieHUs
TE€XHOJIOTMYECKOM IOKYMEHTalUH

5. I[TPOT'PAMMA JJUCLHATTJIMHBI

Pazgen 1. MarHuTHBIE HAHOYACTHIIEI:
METO/Ibl IOJIYYEHHsI, CTPOCHHUE, CBOMCTBA

Bsenenue

Hcropuss BO3HMKHOBEHMsST HayKM O MAarHHUTHBIX
HaHouacTuax. OOlMe NPUHIUIBI TOTyYEHUS
HaHouacTHL. [[pMHIMIIBI MATHUTHOTO yIPaBICHUS
MMOTOKOM MAarHUTHBIX HAHOYACTHUI] C IOMOIIbIO
BHEIIHMX MAarHUTHBIX NoJed. MeauuuHcKue |
JIpyrue MpUMEHEHUs (U3HUECKUX CHCTEM C
OTJENbHBIMU MarHUTHBIMUA HAaHOYACTHIIAMH.

du3nyeckre CBOMCTBA OTIEIBHBIX
HAHOYACTHI] cTAa0OCBA3aHHBIX C JPYTHUMHU
HaHOYACTHUIIAMH

Pa3mepnbie 2 heKTsl, 1015 pa30pBaHHBIX CBSI3EH U
XUMUYECKask aKTUBHBIX aTOMOB. COMOCTaBUMOCTh
JUIMH BOJIH C pa3MepOM HAHOYACTHUII, COKpaIlleHUe
BpEMEHH TMPOTEKaHUs (pelaKcalui) pa3IMyHBIX
(hU3HYECKUX MPOIIECCOB.

MapTreHcuTHbIE 1 00paTHbIe (ha30BbIE
Mepex0/ibl MATHUTHBIX HAHOYACTHUIL C
Y3KHM TMCTEPE3UCOM B CIIydae OTINYHS
KPUTHYECKHUX TEMIIEpaTyp OT
temneparypsl Kropu

.Baxxueliniee cBOMCTBO MarHUTHBIX HAHOYACTHII C
Y3KUM CTPYKTYPHBIM THCTEPE3UCOM, OOYCIIOBIICH
KOTE€PEHTHBIM JIBH>)KEHHEM JIBOMHMKOBBIX T'PAHMII,
BO3HUKAOIIMX B MapTEHCUTHOM COCTOSHUU
BCJIEICTBHE CyIlIE€CTBOBaHUS Pa3IUYHBIX
MapTEHCUTHBIX (a3 ¢ pa3TUIHBIMU KOMIIOHEHTAMHU
napameTpa nopsiaka. MapTeHCUTHBII U 00paTHBIN
MepexXOobl COIPOBOXKIAIOTCS MAarHuTo-
KaJIOpUYECKUM, 0apo-KaIOpUYECKUM U  DIIACTO-
KaJiopuieckuM 3 dekramu. ITU CBOMCTBA MOTYT
OBITH TOJIC3HBIMU ISl CO3/MaHUs 0e3-(IIFOUTHBIX
XOJIOTMILHUKOB.

MarunuTtHble (pa30BbIe IEPEXOabI
MarHMTHBIX HAHOYACTHI] B CIIy4ae
oTau4us Temueparypsl Kropu ot
TEMIIEPATYPbl MAPTEHCUTHOIO NIEPEX01a

MaruautHbie (pa3oBble MEPEXOoAbl B OTAETBHBIX
MarHuHbIX HAHOYACTHUIIAX, 4 TAK)KE B HAHOHUTAX U
HaHOIUIEHKaXx. MarHuTHeie (a3oBbIC MEPEXObl B

CBCPXTOHKHUX IJICHKax KCJIC30UTTPUEBOI'O




rpaHaTa, B IEPOBCKUTAX, CIUIABaX U COCTUHEHUSX,
obsagaronux 3G GhekToM naMsTiH GOpPMBI.

CoBMelIeHHbIE MAPTEHCUTHBIE U
MarHuTHbIE (Pa30BbIe EPEXObI IPU
COBIIAJICHUU KPUTUYECKUX TEMIIEPATYp
9TUX MEPEXOJI0B

B3anmMHOe BiussHHE CTPYKTYPHBIX U MAarHUTHBIX
CBOKMCTB Ha IpOTeKaHKe (a30BbIX EPEXOIOB B
PAa3JIMYHBIX TUIIAX OTACIBbHBIX MAalrHUTHBIX
HAHOYACTHII, B TOM YHCJIE C Y3KUM IHCTEPE3UCOM
CTPYKTYpHOTO (ha30BOTO MEepexoa.

Poab GayKkTyaniMoHHBIX SIBICHHUHN B
KHHETUKE (Pa30BBIX MEPEXO/I0B B
OTJICIbHBIX MAarHUTHBIX HAHOYACTHIIAX

BinsiHME COOTHOIIEHUS YPOBHS TEIIOBBIX
(iIyKTyanuii UM IyMoB U BBICOT
HOTEHIMAJIbHBIX OAPHEPOB HA YCTOHYUBOCTD
CTPYKTYPHBIX U MarHUTHBIX COCTOSIHUM B 00J1aCTH
Temrneparyp (a3oBbIX IEPEXOJIOB C Y3KHM
CTPYKTYPHBIM THCTEPE3UCOM

[pyrue CTpyKTypsl, B TOM 4HCIIE
HaHOKOMIIO3HTHI, COCTOSILIIUE U3
MAarHUTHBIX HAHOYACTHUL U UX
IIPAKTHYECKUE IPUMEHEHMS, B TOM YHUCIIE
B BBIYUCIIUTEIIBHON TEXHUKE U MEIULIMHE

KoMmmno3unmonuble ¥ KEJIOWAHBIE CTPYKTYpBL,
BKJIIOYAIOIIME B c€0sl MAarHUTHBIC HAHOYACTUIIBI
HAHOKJIACTEPHI, CIOCOOBI WX TPUTOTOBIICHUS,
CTPYKTYpBI U CBOMCTBA. [I[pMeHEeHNE KETOUTHBIX
CTPYKTYp, B TOM YHCJI€ MarHUTHBIX HAHOYACTHI] B
KpOBHU JUIsl LICJICHANPABIECHHOIO BO3JCHCTBHs Ha
YEJIOBEUECKMI OpraHu3sM M Ui JOCTaBKHU
HEOOXOJIMMBIX JIEKAPCTB K OOJBHBIM OpraHam IpHu
YIPaBJISIOLEM BO3JIEHCTBUU BHEILIHETO
MarHuTHoro mois. [IpumeHeHHe MarHUTHBIX
HAHOYACTHL] W TBEPAOTENbHBIX CTPYKTYyp W3
MarHUTHBIX HAHOYACTHI] W HAHOKJIACTEPOB B
pa3paboTKe HOBOTO MOKOJICHUS] BBIYUCINUTEIBHON
TEXHUKH.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1. ®dopma oOyueHHst — O4Has, Kypc — 2, ceMecTp — 3

HaunmenoBanus pa3zaenos u TeMm Komiectso yacos
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero

Pa3znen 1. MargautHele HAaHOYACTHUIII: 15 45 138 198
METO/Ibl MTOJIYYEHUSs1, CTPOEHHUE, CBOMCTBA
Beenenne 2 6 20 28
du3nueckue CBOMCTBA OTACIbHBIX 2 6 20 28
HaHOYACTHI] CJIA00CBS3aHHBIX C IPYTHMH
HAaHOYACTHI[AMH
MapreHcuTHbIe U 0OpaTHbIE (a30BbIe 2 6 20 28
Mepexo/ibl MATHUTHBIX HAHOYACTHI] C Y3KUM
TUCTEPE3UCOM B CIIydae OTIUUMS
KPUTUYECKHUX TEMIIEpaTyp OT TEMIEepPaTypbl
Kropu
MarnuTHbIe (a30BbIE TIEPEXO/IbI 2 6 20 28
MarHUTHBIX HAHOYACTHI] B CIIy4ae OTINYHS
Temrneparypsl Kiopu ot TemmepaTypbl
MapTEHCUTHOTO Mepexoa




CoBMellieHHbIE MAPTEHCUTHBIE U MATHUTHBIE 2 6 20 28
(hazoBble Mepexo/ibl MPU COBIMAICHUU
KPUTUYECKHUX TEMIIEpATyp ATUX MEPEX0JI0B
Ponb GayKkTyanMoHHBIX SIBICHHUH B 2 6 20 28
KHHETUKE (Pa30BBIX MEPEXO/I0B B OTICIBHBIX
MarHMTHBIX HAaHOYACTHUIIAX

[pyrue CTpyKTypsl, B TOM 4HCIIE 3 3 18 24
HAHOKOMITIO3UTBI, COCTOSIIINE U3 MATHUTHBIX
HAaHOYACTHI] U UX MTPAKTUYECKUE
MIPUMEHEHHUS, B TOM YHCIIE B
BBIYMCIIUTEIILHON TEXHUKE U MEJUIIMHE
HNTOI'O I10 KOMITOHEHTY OI1 15 45 138 198

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINUN

7.1.  KoHTpoJibHBIE BOIPOCHI

Paszpen 1
1. Onumure CTPYKTYpy KOMIIBIOTEPHOW MPOTrpamMMbl JUIsl pacyeTa 3BOJIOLUU CTPYKTYPHBIX U
MarHUTHBIX [TAPaMETPOB MOPSIKA B OTACIbHBIX MATHUTHBIX HAHOYACTUIIAX U HAHOKJIACTEepax.
2. KakoBbl 0COOEGHHOCTH 3BOJIONUU CTPYKTYpHBIX W MAarHUTHBIX MapaMeTpoOB MOpSAIKa B
OT/ENbHBIX MArHUTHBIX HAHOYACTHIIAX M HAHOKJACTEpax IMPHU PA3THYHBIX COOTHOIIECHHUSIX
KPUTHYECKHUX TeMIIepaTyp CTPYKTYPHOTO U MarHUTHOTO ($a30BOro nepexona?
3. Kakuwe OCHOBHBIE METOABI HCIOJIB30BAHUS MArHUTHBIX HAHOYACTHI[ B MEAMIIMHE U
BBIYHMCIIUTENbHON TEXHUKE?
4. Kakue ocobeHHOCTH (QOpMUpPOBAHUS MArHUTHBIX COCTOSIHUM B HAHOIIEHKAX
JKEIE30UTTPUEBOr0 TpaHaTa’?
5. Marnutsbie (a3oBbie TIEpexoAbl MArHUTHBIX HAHOYACTHI[ B CIIy4ae OTJIWYHUS TEMIIEPaTyphl
Kropu ot TemniepaTypbl MapTE€HCUTHOTO IEPEX0/Ia.
6. Poib QuIyKTyallMOHHBIX SIBIICHUM B KUHETHKE (Da30BBIX MEPEXOJO0B B OTIACIHHBIX MAarHUTHBIX
HaHOYACTHIIAX.
7. ®u3NYecKue CBONCTBA OTACIbHBIX HAHOYACTHI] CIIA00CBSA3AHHBIX C APYTUMHU HAHOYACTUIIAMH.

7.2.  Tewmsl noknanos (pepepaton)

1. TlogoGparh Mo auTepaTypHbIM HCTOYHUKaM (mouck B MHTepHere) mnpuMepsl
IIPUMEHEHNS MAarHUTHBIX HAHOYACTHII M HAHOKJIACTEPOB B MEIMLMHE U BBIYMCIUTEIBHON
TEXHHKE.

2. Vcnonb3ys MHTEPHET peCypchl HANTHU JONOJIHUTENBHBIE TUTEPATYPHBbIE HCTOUHUKH 110
npobneme “marepuansl ¢ dpdexkrom mamsaTH Gopmbl Thma ['eliciepa B KadecTBE MarHUTHBIX
HAHOYACTHI[ , B paMKaX HacTOsIIeNd IporpaMMsbl. lIpencraBuTh OTYET B BHJE CCBUIOK Ha
COOTBETCTBYIOIIIME CAUThI U MOA00pKH cTaTeil B pdf-hopmare u aHanM3a HallIGHHOH JTUTEpaTyPHI.

3. Mcnonb3yst MHTEPHET PECYPCHl HAWTU JIUTEPATypHbIE UICTOYHUKH 10 JOMOJHUTEIBHON
mpobieMe O poiau O00pabOTKM KOMMO3WUIMOHHBIX METAJUIOB W CIUIABOB  METOJaMU
METrarjacTHUecKoi nedopManuu (MHTCHCHUBHOW IUIACTHYECKON nedopMaiiuu) Ui CO3IaHUs
TaKUX MaTepUaloB M YIydlleHHs HX CBOMCTB. IIpencraBute oTyeTr B BHJIE CCBUIOK Ha
COOTBETCTBYIOIME CANTHI U TO0OPKH cTarelt B pdf-hopmare u aHanmm3a HaliIeHHON TUTEPaTyPBI.

7.3.  Tewmbl NTUCHMEHHBIX PaOOT (TUIIBI 33/1a4)

OcBouTh paboTy MPOrpaMMHOIO KOMILJIEKCA pacueTa 3BOJIOLUU CTPYKTYPHBIX MU MarHUTHBIX
napameTpoB MOPSAKa B OJHOIOMEHHBIX CIIABAX C Y3KUM CTPYKTYPHBIM FHCTEPE3UCOM



[TpoBecTH KOMMBIOTEPHBIE SKCIEPUMEHTHI pPacyeTa 3BOJIOLMM KOMIIOHEHTOB CTPYKTYPHBIX
[apaMeTpoB MOPsiIKa

HpOBeCTI/I KOMITBIOTCPHBIC SKCIICPUMECHTBI pacucTa 3BOJIIOIWMHA MarHUTHBIX IMapaMETPOB IMOpsAaAKa

IIpoBecT KOMIIBIOTEPHBIE JKCIHEPUMEHTHI pacueTa COBMECTHOM DSBOJIIOLMU MAarHUTHBIX U
KOMIIOHEHTOB CTPYKTYPHBIX IIapaMeTpOB MOpsIKa

KontponbHast paboTa 1o NpOBEpKE TEOPETUYECKMX 3HAHWKH — IO BCEM TeMaM, C
MICII0JIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.4. O6pasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa
JIoHEe KN rocyJapCTBEHHBIN YHUBEPCUTET
DU3NKO-TEeXHUYECKHHA (PaKyIbTET
Kadenpa obmieit u Teopernueckoit puzuku

[Iporpamma Beicuiero oopa3zoBanust  IIporpamMma marucrparypsl

Hanpasnenue moaroToBku 28.04.03 Hanomarepuanbl

[Mpodus Hanomarepuansl 1 HAHOTEXHOJIOTUU
dopma 00yueHust Ounas

Cemectp Tperuit

Jucuunnmza MarHuTHble HAHOYACTULIBI:  METOJBI

MOJYy4YEHUs, CTPOEHUE, CBOMCTBA
Dx3amMeHaImoHHbIN Omnet Ne 1

OO6m1ve MPUHIIKITBI TTOJTYYSHHUST HAaHOYACTHII.
KoMmo3uimonHele CTPYKTYpbl, BKJIIOYAIOIIME B ce€0s MarHUTHbIE HAHOYACTHIIBI H
HaHOKJIACTEPHI.
3. OcCHOBHBIE METO/IbI HCTIOJIB30BAHUSI MATHUTHBIX HAHOYACTHUL B MEJIULIUH.
VYT1BepxkaeHo Ha 3acenanuu kadeapsl oOmeld M TeopeThudecko (usuku, mpotokosn Ne ot
202 1.

N —

3aBenyroumii kadeapoit
DK3aMeHaTop

B cnyuae BezeHus y4eOHOTro mpoliecca ¢ UCHOJIb30BaHUEM 3JIEKTPOHHOTO OOy4YeHHS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)kaHue Oujera MOKET OTJIMYaThCS OT
[IPUBEIECHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUAIOIIMECA

OOmiast oneHka 3HaHUI OOyd4aroIuXcs MO JAUCHUUIUIMHE MPOBOIUTCS MO CTOOAIITHHON
MIKaJIC UCXOJd U3 MaKCUMYyMa, IIPUBCACHHOTO B Ta6m/1ue HUXKE.

Opranu3annoHHO-yueOHas paboTa B ayJAUTOPUU OLIEHMBAECTCS HA OCHOBE TaKHX
KPUTCPUECB KaK MOCCUHIaEMOCTb SaHSITI/II\/’I, CBOCBPEMCHHOC MW Ka4YC€CTBCHHOC BBIIIOJTHCHUEC
JIOMAIIIHUX 33J[aHUH, aKTUBHOCTh BO BPEMsI IPOBE/ICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH
(ygactue B 00CYKJI€HUH TEKYIIETO U MPOHIEHHOT0 MaTepuana, pelieHue 3aaad u T.11.).

CamocrosaTenbHass pabdoTa OICHMBAETCS HAa OCHOBE IMPEJOCTaBICHHBIX Ha IPOBEPKY
BBIMIOJTHEHHBIX JOMAalIHUX, WHIUBUAYaJIbHBIX 3aJaHUN C YYETOM CBOEBPEMEHHOCTH UX
MpeaoCTaBJICHUA U COOTBCTCTBUA Tpe6OBaHI/IHM K UX BBIIIOJTHEHUIO.

KonnyecTBo 6aymioB 3a KOHTPOJIBHYIO paOOTy BBIYHMCIACTCS Kak cCymMma OajloB 3a BCe
BXOOAIIIUE B e€ cocras 3adaHu4d. Ka)KI[OC 3aJaHUC OLICHUBACTCA HCXOAA H3 MAaKCHMAJIbHO
BO3MOXXHOTO KOJHMYECTBAa OalZIOB C YYETOM MPAaBWJIBHOCTH BBINOJHEHHUS 3a/laHUsl, MOJHOTHI
MPUBOIUMBIX OOOCHOBaHUH.



ITo pe3ynpTatam paboThl B ceMecTpe oOyuaromuiicsi, HabpaBumii He MeHee 60 Oayios,
UMeeT MHpaBO IOJYYHUTh OLEHKY. Te, KTO HpeTeHayeT Ha Oosiee BBICOKHN Oalul, MPOXOIAT
NPOMEXKYTOUHYIO aTTeCTaluio. MaKCHUMallbHOE KOJMYECTBO 0alloB Ha IPOMEXKYTOYHOH
arrectanun — 100. OOmiee KOJIMYECTBO OAIUIOB 32 CEMECTpP BBIUUCISIETCS KaK MaKCUMalbHas M3
IMMOJIYUYCHHBIX 3a CCMECTP U HA HpOMe)KyTO‘IHOfI aTTCCTAllUU U BBICTABJIACTCA COTJIACHO IPUHATOMY

MOPAIKY.

8.1. Cewmectp 2

Howmepa paszgenos Buast padot MaxcimaibHoe
KOJIMYECTBO OaJIJIOB
Opranu3annoHHO-y4eOHas padoTa B ayIUTOPHH 20
CamocTosiTenbHas paboTa 10
1 KoHTposibHBIC pabOTHI MO MPAKTHUKE 10
KoHnTpoibHast paboTa no TeoOpeTuuecKOMyY 20
MaTepuany
HUTOT'O 60
[IpoMexxyTo4yHas arTecTanus 40
OO0mmmii UTOT 32 CEMECTP 100

CooTBeTCTBYE OAJLIOB OLIEHKE

Ornenka 1o nATuOAIILHON IIKaJIe
Komraectso Gaos ECTS | DOkzamen, nuddepeHmpoBaHHbIN
u3 100 ’ 3auer
3a4er
90-100 A OTJIMYHO
80-89 B
75-79 C XOpOIIO 3a4TE€HO
70-74 D
60-69 E YIOBJICTBOPUTEIIHHO
35-59 FX
034 v HEYJIOBJICTBOPUTEIHLHO HE 3a4TCHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLUECCA

VY4eOHble 3aHsATUS mpoBoAsTcss B 4 yueOHOoM kKopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). [Ing npoBeaeHus 3aHATHI TpeOyeTcs ayauTopHs, 000pyIOBaHHAs METOBOM
WIM MapKepHOW JOCKOHM, MyJIbTUMEIUIHBIA MPOEKTOP M SKpaH, HOYTOYK, KOMILJIEKT Yy4eOHOI
MeOenu Ui CTyJIeHTOB, pabodyee MeCTO MperoiaBaTelis, BbIxol B IHTepHET — MPOBOIHON WM C
ucnonb3oBanuem Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChHI
Hayunoil O6MOIMOTEKH YHUBEpPCUTETa M JPYTUX DJIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpPeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
kadeapsl o01Iel u TeopeTndeckon ¢puzuku 4 yueoHsiii kopmyc Joul'V (aymn.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIONB30BaTh y4eOHbIE MaTepHajbl IO
JTUCIUTIIINHE, pa3MelieHHble Ha miaTdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'BOY BO «/loHI'Y». IIpn u3yueHnn JTUCUUIUTMHBI MOTYT IPUMEHSTHCS SIEKTPOHHOE 00yUeHHe
U IUCTAaHLMOHHBIE 00Pa30BaTENbHbIE TEXHOIOIHH.

C  ucronp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3OBaHHS
OCYILECTBIIACTCSI TEKYIIMH KOHTPOJb 3HAHUH OOYyYalOIUMXCSd HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIbTATOB CAMOCTOSATEIBHOM paboTHhI.
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10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTeparypa

1. Metnos, JI. C. CoBpeMeHHBIC (YHKIIMOHATBHBIE MaTepUaibl [ DIEKTPOHHEIN pecypc] :
yueOHo-meToauueckoe nocobue / JI. C. Metnos, A. I'. Ilerpenko ; 'OY BIIO "oneuxuii
HAI[MOHAJBHBIA yHUBepcuTeT", Dusnuko-TexHuueckuii QaxynbreT, Kadempa Teopermdeckoit
busuku u HanotexHosoruil. - Jloneuk : JJorHY, 2020. - DnekTpoHHbIE TEKCTOBBIE AaHHBIC (1
daiin).

2. Baproxun, B. H. Hanomarepuaner [DnekTponnsiii pecypc] : [y4eb. mocodue] / B. H.
Baproxun, C. B. Tepexos ; Jloneukuii Haul. yH-T ; Jlonenkuii ¢pus.-texH. uH-T uM. A. A. ['ankuHa.
- Honenk : lonHY, 2016. - Dnextponnsie qanubie (1 daiin).

3. TepexoB C. B. ®usuka HaHo0OBeKTOB: [yuebHOe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/louHY» - Joneuk: JouHY, 2013. — 418 c.

4. T'yceB A. U. Hanomarepuaibl, HaHOCTPYKTYpbI, HaHOTexHONoruu / A. U. I'yces. — U3x.
2-e. — Mocksa: ®usmatiaut, 2009. — 414 c.

10.2. JlonmoysiHUTENbHAS TUTEpATypa

1. HanoTeXHONOTHH U clielhaIbHble MaTepHalibl : yued. mocobue i CTYJECHTOB BY30B,
oOydaromuxcst 1mo HampasieHuto noarotoBku 140140 - Texu. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkosa ; mox pen. FO. I1. Connuesa. - Cankt-IlerepOypr :
Xummzpgat, 2009. - 334, [1] c.

2. Cyznanes, U. I1. HanorexHomnorus : GU3NKO-XUMHUSI HAHOKIJIACTEPOB, HAHOCTPYKTYP H
Hanomarepuainos / W. I1. Cy3nanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. IlomyyeHue W wuccielOBaHUE HAHOCTPYKTYp : JaOOpaTOPHBIA MPAKTHKYM I10
HaHoTtexHoJjorusiMm / [A. A. EBgokumoB u ap.]| ; moa pexa. A. C. Curosa. - Mocksa : BUHOM. Jla6.
3Haaui, 2010. - 146 c.

11.  HMHOOPMAIIMOHHBLIE PECYPCHI

1. Hayunas snextponnas oudiauoreka eLIBRARY.RU: caiit / HOb (O0O0). —
Mockaa, 2000- . — URL: https://elibrary.ru (nata o6pamenus: 08.04.2026). — Pexxum gocryna: ans
aBTOPHU30B. II0JIb30BATENEH. — T €KCT: dJIEKTPOHHBIMN.

2. Hayunas sjextponnasi oudiauorexka «KubepJlenunkay: caiit / Accoruarus
«OrtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mata oOpaiieHus:
08.04.2026). — Pexxum noctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

3. Hauuonanbnass moamucka: cair / PIIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum poctyma: s
aBTOpU30B.1oIb30BaTenel JJoHl'Y. — TeKCT: 3eKTpOHHBIN.

4. HaumonanbHasi  3jiekTpoHHass ~ OuOauorexka  (HOB): benepanbHast
rocyaapcTBeHHas umHpopmannoHHas cuctema / MunucrepctBo Kynbrypsr P®; Poccuiickas
rocyaapcTBeHHas oubmuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (gara obpamienus:
08.04.2026). — Pexxum noctymna: cBOOOIHBIN. — TEKCT: JIEKTPOHHBIH.

3. Oo0paszoBarenbHasa miaargopma IOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenus: 08.04.2026). — Pexxum mnoctyma:
U3JIaHUsI CBOOOIHOTO JIOCTYTIA, 7Sl aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3MEeKTPOHHBIH.

6. JuekTpoHHas oudamoreka PI'b: pa3gen caitta / PI'b. — TekcT: anekTpoHHBIH //
Poccuiickas rocy/1apCTBEHHAs o6ubnuoreka: ounmanbHbINA cair. —
https://ldiss.rsl.ru/electroniclibrary. — Pexum pgoctyma: TOHMCK CBOOOJHBIN, 3JEKTPOHHBIC
JIOKyMeHThI — BupTryansusiii yntansasii 3ai1 PI'b Ha teppuropun Hb [{onl'Y.

7. DJIeKTPOHHO-0u0IMoTeuHast cuctema Jlaus: caiit / ObC Jlans. — C.-IleTtepOypr,

2011-.—URL: https://e.lanbook.com (nara o6pamenus: 08.04.2026). — Pexxum noctyna: u3nanus
CeTeBoii 37IeKTPOHHOM OMOIMOTEKH, I aBTOPU30B. TTOJIb30BaTENCH. — TEKCT: SJIEKTPOHHBIMH.



https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/
https://urait.ru/library/svobodnyy-dostup/
https://ldiss.rsl.ru/electroniclibrary
https://e.lanbook.com/
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8. DyiekTpoHHO-0ubIuoTeuHasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl ' Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata ooOpamenus: 08.04.2026). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIN.
0. DyiekTPpOHHBIN KaTajor Hayunoit OuGnmoreku [onl'Y: pasgen caiita / Hb

Houl'Y. — Texkct: anexrponusiii / D9bC Houl'V: caitr. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 08.04.2026). — Pexxum gocTyna: MOUCK CBOOOHBIN, AJIEKTPOHHBIC JOKYMEHTBI
— st monb3oBaresneit Jlonl'y.

10. DuextpoHHblii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC Honl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 08.04.2026). — Pexxum
JOCTyTa: CBOOOIHBIH.

12. I[TPOTPAMMHOE OBECIIEYEHUE

1. PEJl OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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