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6. CoctaButenu nporpammbl: KoHgpaTteHko Tamapa CepreeBHa, K. b.—M. H.

7. PexomeHpgoBaHa: HMC dusunyeckoro dakynbreTa, npotokon Ne6 ot 13.06.2024

8. YuebHbIn roa: 2024-2025 CewmecTp(bl): 1



9.llenn 1 3apaum y4e6HON ANCLUNIIUHbI

Llenbro oceoeHust y4ebHoU ducyurnnuHbl 6515emcs:

copmmpoBaTtb 3HaHUS 06 OCOBEHHOCTSX pasBUTMA M HanpaBneHusiX, a Takke akTyanbHbIX npobnemax
COBPEMEHHOW OMTMKM M HaHOMOTOHWKKM, @ Takke COBpPEeMeEHHbIX npobnem B o6nact POTOHHbLIX TEXHOMOIMUN,
U3NYECKMX OCHOB MOCTPOEHUS pPasHOODPa3sHbIX YCTPOWCTB Ha OCHOBE HOBbLIX MaTtepuarnoB, B TOM 4ucne
HaHOCTPYKTYp, MeTamaTtepuanos, (POTOHHbLIX KPMUCTaNMoB, NNAa3MOHHbIX HaHOYaCTUL, OCHOBHbIX MEepCrneKkTMBax
pa3BUTMS TEXHONormn npuema, obpaboTkn, XpaHeHWs W nepegadym WHGoOpMauum C MNOMOLLBI fa3epHOro

n3nyyeHuna.
3adayu yuyebHol OucyunuHbI:

- cchopMynupoBaTb Ha MaTteMaTUYECKOM S3blke NMPUHLMMBI MOCTPOEHUS MaTeMaTUYeCcKUX Moaenei , oTpaxatowmx
(hopMMpPOBaHME OCHOBHBIX HarpaBneHUi pasBUTMS ONTMKM U HAHOOTOHWKM, B TOM 4Yucrlie Ha Gase ONTUYECKUX
CBOWCTB KBAHTOBbIX TOYEK, KBAHTOBbIX SIM, 3NMUTaKCUamNbHbIX HAHOreTePOCTPYKTYP, (POTOHHBIX KPUCTAaISIOB;
- NPeACcTaBUTb M NMPOoaHanM3npoBaTb OCHOBHbIE HAYYHbIE M TEXHONOMMYECKe TPEHAbl Pa3BUTUS TEXHOMOTUIA
ONTUKN U HAHODOTOHUKMU;
- chOpMMPOBAThL NMOHUMaHWNE NPUHLUMNOB PaspaboTKM TEXHOMOIMIA U CO34aHMs HOBbLIX YCTPOMCTB Nepeaayu,
npuema, 06paboTkn, XpaHeHUs1 U OTOGPaXKeHUs MHopMaLIMKN UCMOSb30BaTh;

- OBrageTb HaBblkaMW MUCTONb30BaHNUsA (POTOHHbLIX TEXHOSOMMI B ONTOMHOpMaTUKe.

10. Mecto y4yeGHOM pgucumnnuHbl B cTpyktype OOI: gucumnnuua OTO.01 lMpoGnembl
COBPEMEHHON HAHOMOTOHUKN OTHOCUTCA K YMCITY PaKynbTaTUBHbBIX AUCLUMSINH.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUcCUUNNMHe/MOAyNtO (3HaAHUA, YMEeHUs,
HaBblKK), COOTHECEHHbIe C NNaHUpPYyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTesNibHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Koga HassaHue Koa(bl) UHaunkaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
OrK — CnocobeH OrK — Bnapeet pasgenamu 3HaThb: NPUHLMNbI NOCTPOEHMS
4 onpegenatb cepy 4.1. ur3mkuy, MaTtemMaTU4eCKMX MOAENen, oTpaKaroLwmx
BHEOpEHMS HeobxoaMMbIMU NS opMMpOBaHME OCHOBHBLIX HanpaBreHun
pe3ynbTaToB peLleHNs Hay4YHo- pasBUTMSA ONTUKN N HAHOMOTOHUKK, B TOM
Hay4HbIX WHHOBALMOHHbIX 3adady, | yimcne Ha 6ase oOnNTMYecKux CBOWCTB

nccnegoBaHnn B
obnactu ceoen
npodeccuoHansHon
aedaTenbHOCTUN

n npumeHsieT
pesynbTaTbl HAY4YHbIX
nccnegoBaHun B
MHHOBALMOHHOMN
OesaTenbHOCTU Ansa
pelleHns
npodeccnoHarnbHbIX
3agad

KBAHTOBbIX  TOYEK, KBAHTOBbIX  £IM,
anuTakcuanbHbIX HaHOreTepPOoCTPYKTYP,
OTOHHbIX KPUCTAIMOB,

YmeTh: aHanuaupoBaTb OCHOBHbIE
Hay4yHble W TEXHONOrMyeckne TpeHabl
pa3BuTUs TexXHonorum ONTUKN 7]
HaHOMOTOHUKY;

BnapeTb: HaBblkaMW  UCMOMb30BaHUSA
(POTOHHbIX TEXHOSMOMMI B ONTUKE.




MK-1 CnocobeH K MK - MpoBoaunT nouck 3HaTb: OCHOBHble MeToAdbl aHanu3a
dopMynnpoBke 1 1.1. HaY4YHO-TEXHMNYECKON Hay4YHO-TEXHNYECKON nuTepartypsbl,
aHanmay WHdopmauum ans BKIHOYas nomnck nyénukauum,
nocTaBneHHoON pa3paboTku n aHanu3a | oTpaXawwmx TpeHabl U nNpobnembl
3agauu METOAMK KOHTPOrS ONTUKN N HAHO(OTOHWKM HA OCHOBAHWM
nuccrnenoBaHuin B TEXHOMNOrMYeCcKMX cBedeHUn n3 pedepaTMBHBIX U Hay4HO-
06racTu ONTUKK 1 npoLeccoB co3aaHus TEXHUYECKNX XKypHanoB, MOHorpacdumn,
HaHOMOTOHWKN, a HaHOCTPYKTYpMpPOBaHHbI | COOPHUKOB CTaTen, C WCMNONb30BaHMEM
TaKKe CMEXHbIX X Matepuanos ans rno6anbHbIX cucTem novcka
obnacTten Hayku u nNpnMbopoB KBAHTOBOM nHdopmaunu;
TEXHUKMN, 3NEKTPOHUKM 1 YmeTb: 060OCHOBaHHO  MMaHupoBaTb
060CHOBaHHO POTOHUKM HanpaBneHnss CBOeN [AeATenbHOCTU B
BbIOMpaThb MK - PaboTaeT ¢ Hay4yHO- obrnactu OMTUKM M HAHOMOTOHUKM Ha
TEOpEeTUYECKNE U 1.2. TEXHNYECKOM OCHOBE aHanusa Hay4YHO-TEXHUYECKON
3KCnepuMeHTanbHble Hdopmaumen, nuTeparypbl;
mMeToabl npepcrasnseT BnapeTb: HaBblkaMu aHanu3a Hay4Ho-
nHdopmaumio B TEXHUYECKOW nuTepaTypbl, NpoBeAeHMUs
CUCTEMATU3MPOBAHHOM | MOUCKOBbLIX UCCMEeAOBaHUA M NOATOTOBKM
BMAe, oboCHOBLIBAET | OTYETOB, npeseHTauum, Hay4HbIX
npegnaraemMble nyénukauni no pesynbTatam
peLleHns npu BoiGope | NMPOBEAEHHOro aHanu3a U BbINOMHEHHbIX
TEOPEeTUYECKUX U nccrnegoBaHum.
3KCNepuMeHTarnbHbIX
MEeTOZ0B
MK - Mponssoant aHanua
1.3 NCXOAHbIX TpeboBaHWI K
napameTpam
paspabaTtbiBaeMbIx
OMNTUYECKNX M OMTUKO-
3NEKTPOHHbIX NpuBopoB
MK-5 | CnocobeH k yqactunio | [K-— AHanusnpyeT Hay4yHo- | 3HaTb: LUenu K 3a4avn COBPEMEHHbIX
B KOMMJIEKCHBIX 5.1 uccrieqoBaTenbCckMe U | HayvHbIX — WUCCnejoBaHui B obrnacTtu

npoekTax B o6nactu
ONTUKN U
HaHOMOTOHMKN Ha
BCEX CTaausix u
3dTanax BbIMNOJIHEHUA
pabor,
CaMOCTOSITENbHO
OpraHun3oBbIBaThb U
NPOBOAUTbL Hay4Hble
nccnegoBaHus m
BHEAPATb UX
pesynbTaTtbl B
KayecTBe ureHa
Hay4YHOro
KonnekTvea

OMbITHO-
KOHCTpYKTOpCKUue
pa3paboTku B
COOTBETCTBYHOLLEN
obnactn 3HaHun

ONTUKN N HaHOCbOTOHI/IKVI

YmeTb: OopMneHTnpoBaTbCA B
MHOFOO6pa3VIVI COBpPEMEHHbIX MEeTOo[40B
Hay4HbIX nccrnegoBaHnin 1 UCNonb3oBaThb

nx B CBOEeN npoceccuoHansHoOM
AeaTenbHOCTN.
BnapeTb: HaBblKamu odhopmneHus

OTYETOB M cTaTen Ha 6ase COBPEMEHHbIX
TpeboBaHui; pa3paboTkM  TEXHUYECKUX
3ajaHun N TEXHOMorMM npom3BOACTBA
NpMGOPOB OMTUKM N HAHOPOTOHUMKN.

12. O6beM agMcuUnnuHbI B 3a4eTHbIX eguHuuax/yac. — 2 3ET / 72 u.

dopma NPoOMeXyTO4YHOM aTTecTauuun: 3ayer.

13. TpyaoemkocTb No BuAgam y4ebHon paboTbl

TpyooemkocTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
Ne 1
9. 9., B popme IMI1
AyauTopHbIe 3aHATUA 30 30
B TOM Yucrie: nekuum 30 30




npakTn4yeckne

nabopaTtopHble

CamocTosiTensHas paboTa

42 42

B TOM 4Kcre: KypcoBasi paboTa (MpoekT)

dopma NpoMeXyTO4HOM aTTecTauum
3auyem c ouyeHkol

WToro:

72 72

13.1. CogepxaHue gUCUUNIINHDbI

n/n

HanmeHoBaHue pasgena
OVCUMNNUHBI

CopeprkaHue pasgena auCuUunnHbI

Peanusauus
pasgena
OUCUMMNNUHDI
C NoMoLL b
OHNanH-
Kypca, QYMK

1. Jlekunn

1.1

BeepneHne

Ctpyktypa Kypca. O630p OCHOBHbIX HanpaBreHUN
pasBUTUA TEXHOMOrmMn B 06ractm OTOHUKN W
ONMTONHOPMATUKN. XpoHonorua pasBuTus
NasepHON TEXHUKMN.

1.2

Jlasep, kak kno4eBon
3NEeMEHT TEXHOMNOrnn
GOTOHUKN U
ONTONHOPMATUKN

XapaKTepuCTUKM nasepa, Kak Kro4eBoro ariemMeHTa
TEXHOMNOMMU  (POTOHUKM U ONTOUHAOPMATUKN.
POTOH Kak HocuTenb WHdopmaumn. WMNCTOYHMKK
doToHoB  JlasepHbli  adhpeKT. NHBepcHas
HaCcerneHHOCTb. OTKpbITbIN pe3oHaTop.
lNonepeyHble M npogosibHble Moabl. [loTepn Ha
3epkanax. [JoGpoTHOCTb. YcnoBue BO30YXAEHWS.
HenpepbIBHBLIN 1 UMMNYABCHBIN PEXUMbI reHepauum
nasepos. Moaynsauus AobpoTHOCTK n
CUHXPOHU3auus MOZ. CamoBo3sgeincTame.
[eHepauns BTOPOW W BbICLUMX TFAPMOHUK. Twunbl
nasepos - rasosble, Ha Kpacutensi,
TBepAoTenbHble, NONynpoBoaHMKoBble. Mporpecc B
obnactu cosgaHuMst BOJSIOKOHHbIX nasepoB. Maes
HaHonasepa.

1.3

O630p HOBbIX MaTepuaros
OTOHUKNM n
ONTOMHGOPMATUKM

KBaHTOBbBIE AMBbI n KBaHTOBblE TOYKMN.
eTepocTpyKkTypbl. POTOHHbLIE KpUCTanmbl: TUMbl,
CTpOEHME, MeToAbl U3rOTOBMNEHNSA N MPUMEHEHNME.
MeTamaTtepuanbl: cpedbl C  OTpuUaTernbHbIM
npenomseHnem, CTPYKTYpPHblE 9NEeMEHTDI
MeTamatepmana. Cpefbl ¢ oTpuuaTtenbHbIM
nokasatenem npenomreHuns. Jlesas opueHTauus
BekTtopoB E, H, k B Gerywen BonHe.[lpumeHeHns
MeTamartepuano. CynepnuHsa.

1.4

CoBpeMeHHble
nepegauyn,
00paboTky,
oToOpaxeHus

npobnemsl
npuema,
XpaHeHns U

Mepenaya, npvem u 00OpaboTka ONTUYECKMX
curHanoB. Bwuabl onTMYecKkMx curHanoB u - UX
XapakTepucTukn.  UICTOMHMKM 1 NPUEMHUKM
KOrepeHTHOro n3nyyeHms. JlazepHo-
WHOPMaLMOHHbIE TEXHONornu. OnemeHTbl
MHTerpasnbHON OMTUKN. BonHoBogbl.
MynbTunnekcopel n  oTsBeTBuTEnn. MeToabl
WHTEerpauumn onTUYeckmx KOMNoHeHToB. KeaHToBad
kpuntorpadgums. ONTUYEeCcKU KOMNbIOTEP.

1.5

Mporpecc B obnactu
doTonpneMHbIX YCTPOUCTB

Wpeonorus nporpecca B obnactu
POTOINEKTPUYECKUX MPUEMHUKOB M3MyveHus (Ha
BHELUHEM M BHYTpeHHeM doToadhdekTe. MpuHumn
OENCTBMS,  MapaMeTpbl M XapaKTepUCTUKM




npubopoe c¢ 3apsgoson ceasbio (M3C) n KMOI
npuemHukoB. OcobeHHocTn petekTupoBaHna WK
N3ryyeHuns: nepeaoBblie TEXHOMOMMU N MaTepuansi.
TexHonornm MaTpu4HbIX NPUEMHUKOB N3MNYyYEHUS.

1.6 Bsaumopgencteme cBeta € HaHOMETPOBbLIMU
o6bekTamum. Mpo6nema npeogoneHus
@POTOHHbIE TEexHonormn 3a
MEPAKLIMOHHBIM AndpakunmoHHoro npegena B ontuke. MNnasmoHHbIe
NDEENOM - HaHO(OTOHNKA cucTeMbl  nepefadv UM (POKYCMpPOBKM  CBeTa.
lMna3mMoHHblE HAaHOYaCTMLbI, KaKk HAHOPE30HAaTOPbI.
Cnasep.
1.7 doTokaTanms Ha 6a3e HaHOMAaTPUaNoB UM peLleHne
npobnem 3KONornun. Mpobnema
doTtokatanmsa Ha  6ase | poTOoCEHCUBUNU3aUMM KaTanms3aTopoB Ha OCHOBE
HaHoMaTpuanos N | LUMPOKO3OHHBLIX  KPUCTAnNMoB  MofynpoBOL4HUKOB.
pelleHne npobnem | JlasepHbin doTO3NEKTpOKaTanms. Cucrembl
aKonormm reHepaumm akTMBHbIX )OPM Kucnopoga, CUCTEMbI
OYNCTKM  BOAbI M BO3gyXxa Ha  OCHOBe
KaTanuTu4eCcKn aKTUBHbIX HAHOCUCTEM.
1.8 | doTogmHammn4yeckas HoBble HaHOMaTepuanbl Kak OCHOBa AN
Tepanus - BaXkHOe | (POTOCEHCMOMNIM3aALUN CUHINIETHOrO KUcropoda u
HanpaBneHne nepefoBbiX | oToOAMHaMMYeckas  Tepanus. HanpaBneHus
Meauko — OuonorMyeckmx | NpUMEHEHMn B Meauko —  BMonormyeckmx
TEXHONOrm TEXHOMOornsXx.
1.9 | JllomMmnHecueHTHas MprHUMNBI co34aHnsA NMIOMUHECLEHTHBLIX CEHCOPOB.
ceHcopuka Ha  ocHoBe | OCHOBHble HanpasfeHns pasBuTUA
HaAHOCTPYKTYpP NOMUHECLEHTHON CEHCOPUKMN.
13.2. Tembl (paspenbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buapbl 3aHATUR (KONMYECTBO YacoB)
Ne Haumerosarine Temb! JlabopatopHbl | CamocTosATenebHas
n/n (pasgena) gucumnnuHbI Jlekumm | MNpakTtnyeckne Bcero
e paboTta
1.1 | BBegeHue 2 2
1.2 Jlazep, kak knro4eBom
3NIEMEHT TEXHONOMNN 6 6 12
ONTWUKM N HAHOPOTOHWMKM
1.3 | O6G3op HOBBbIX
MaTepuanoB ONTUKKM W 4 6 10
HaHOMOTOHUKN
1.4 | CoBpeMeHHbIe
npobnemsl nepegauu,
npuema, 06paboTku, 4 6 10
XpaHeHus n
oTOOpaxeHust
1.5 |Tlporpecc B obGnactn
doTonpUeMHbIX 4 6 10
YCTPOWNCTB
1.6 | ®OTOHHbIE  TEeXHOMOrnM
3a OndpakLMOHHBIM 4 3 7
npegenom -
HaHOMOTOHUKA
1.7 | ®oTtokatann3 Ha 6ase
HaHoMaTpuanos n
2 3 5
peLlleHune npo6nem
3Konormu
1.8 | doTogmHammnyeckas 5 6 8
Tepanus  —  BaXHoe




HanpasreHne
nepeanoBbIX Meauko —
duonormnyeckux
TEXHOJIOTUN

1.9 | JllomnHecLeHTHad
CEeHcopMKa Ha OCHOBe 2 6 8
HaAHOCTPYKTYP

WToro: 30 42 72

14. MeToaM4yeckne ykasaHus Ans ob6y4aroLwmxcsi N0 0CBOEHUIO AUCLUNIIUHbI

OCHOBHbIMU 3marnamu 0C80eHUSsI QUCUUNIUHBI SI8/ISIIOMCS:
. U3yyeHue yqebHoUl, Hayd4HoU u Memodudeckol numepamypbi, Mamepuanos nepuodudeckux usdaHuli ¢
rpusnedyeHuUeM 311eKMPOHHbIX cpedcma Hay4YHOU UHghopmayuu.

B xo00e noGzomoeKku K MeKywuMm ammecmauyusM U [poMexymoyHol ammecmauuu cmyOoeHmy
pekomeHOyemcsi akmuBHO UCIOMb308amb 3IEKMPOHHbIU obpasosamesibHbil nopman Moodle — anekmpoHHas
cpeda OQucuyurnnuHbl, ¢ npedocmasneHuem npeseHmayull nekyul, OOMOIHUMENBLHO20 MEOPEMUYECKO20
Mamepuana u HOPMamueHO-NPasosbix OOKYMEHMmo8 o memam U repeyHeld 8orpocos Oris no020mosku K
meKywuM ammecmauusiM U MpoMeXymoy4yHolu ammecmauyuu. Takxe cmydeHmy pekomeHOyemcs ucrnosib3o8amea
gecb Habop mMemodos u cpedcme co8PeMEHHbIX UHGOPMaUUOHHbIX mexHonoaul d51s1 u3y4eHusi omed4yecmeeHHOoU
u 3apybexHol numepamypbl 10 OUCUUMNIUHE, OUEHKU U aHaiu3a ee MmeKyuje2o COCMOSIHUS U Mepcriekmus
passumus. Emy npedocmaensiemcsi 803MOXHOCMb pabomamb 8 KOMMbIOMEPHbIX Knaccax gakynbmema (313a
aydumopusi), umemb docmyn K MIHmepHem-pecypcam U 3/1eKMPOHHOU rno4Yme, Ucrosib308ame UMErOWUecs Ha
KagheOpe ornmuKU U CrieKmpoCKonuU ¢hu3uY4ecKoeo ¢hakysibmema UHhoOpMayUOHHbIE MEXHOI02UU, UCMOofb308amb
pecypcbl 3oHanbHoU Hay4yHol 6ubnuomeku BI'Y, 8 mom ducne anekmpoHHO-6Ub1uomeyYHbie cucmemai.

15. lNepeyeHb OCHOBHOW W [OOMNONHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEPHET,

HeobOXoaUMbIX ANA OCBOEHUS AUCLMUMNIIUHBI (crnucok numepamypbl 0(hOPMISIEMCS 8 COOM8emcmauu
¢ mpebosarusimu FOCT u ucronb3yemcs obwiasi cKkeosHasi Hymepauusi 05151 8cex 81008 UCMOYHUKO8)

a) OCHOBHas nMTepaTtypa:

Ne n/n MCTOYHMK

lMaHos, M. ®. ®u3uveckue 0cHO8bI (hOMOHUKU : y4ebHoe rnocobue / M. ®. MaHos, A. B. CoriomoHos. — 2-e
u3d., ucnp. — CaHkm-llemepbype : JlaHb, 2021. — 564 c. — ISBN 978-5-8114-2319-4. — Tekcm :

1. 371eKMPOHHBIL // TlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/169030 (0ama obpauwieHus: 06.11.2021). — Pexxum docmyna: 05 agemopuas.
ronb3oeamered.

Pozos, C. A. OcHosbl onmouHgopmamuku. Onmuyeckue memoodsi u ycmpoutcmea obpabomku
uHgpopmayuu : y4ebHoe rnocobue / C. A. Pozos. — Cankm-llemepbype : CI6IYT um. M.A. BoHy-bpyesuya,

2. 2017. — 62 ¢. — Tekcm : aneKmpoHHbIU // [laHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/180196 (0ama obpauwierus: 06.11.2021). — Pexxum docmyna: 05 agemopuas.
ronb3oeamered.

KpyuyuHuH, B. B. KomribtomepHble mexHomo2uu 8 Hay4YHbix uccrnedo8aHusix u UHOycmpuu ¢hOmMOHUKU U
onmouHgopmamuku : yyebHoe nocobue / B. B. Kpy4yuHuH. — Mockea : TYCYP, 2012. — 31 ¢. — Tekcm :
31eKkmpoHHbIU // IlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/11373
(0ama obpaweHus: 06.11.2021). — Pexum docmyna: dns asmopu3. nosis3osamernel.

Knumos, B. B. HaHonnasmoHuka / B. B. Knumos. — Mockea : @uamamnum, 2010. — 479 c. — Pexum

4. docmyna: o nodnucke. — URL: https://biblioclub.ru/index.php ?page=book&id=69490 (dama obpauwjeHus:
06.11.2021). — ISBN 978-5-9221-1205-5. — Tekcm : 351€KMPOHHbIU.

0) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHNK

1. Haesommnbit J1. OcHoebl HaHoonmuku / J1. HaeomHbit. - M. : @uamamnum, 2009. - 482 c.

2. JlaHday J1.[]. Keanmosasi mexaHuka / J1.[. Jlanday, E.M. Jlucpwuy. — M. : @uamamnum, 2001. — 803 c.

3. ®@u3suka HuskopaamepHbix cucmem / A.A. Wuk, J1.I". bakyeesa, C.®. MycuxuH, C.A. Peikos. - Cl16. : Hayka,
2001. - c.

Iyn Y. HaHomexHonoauu / Y. Nyn, ®. OyeHc. - M. : TexHocgepa, 2004. - 328 c.
Heeepoe B.H. ®u3uka HU3KopasmepHbix cucmem: Y4ebHoe nocobue. / B.H. Hesepos, A.H. Tumos. -
EkamepuHnbype : Ypansckud eoc. yH-m, 2008. - 232 c.

B) MH(pOpMaLMOHHLIE 3NEKTPOHHO-06pa3oBaTeNbHble pecypchl (oduumnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

1. «YHusepcumemckas bubnuomeka online» https://biblioclub.ru/

2. | BBC "KoHcynbmaHm cmydeHma" http://iwww.studentlibrary.ru/

3. OEC "PykoHm" https://rucont.ru/




4. OEC "KOpaum" https://biblio-online.ru/
5. OEC IPRbooks http://www.iprbookshop.ru/

16. MNMepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHuss ANs CaMOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memodou4vyecKue yKal3aHusi [0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK
Havana onmuku HaHo4acmuuy, [OnekmpoHHbIl pecypc] : y4ebHoe nocobue / [O.B. Os4uHHUKO8 U Op.] ;
1 BopoHex. eoc. yH-m .— 3nekmpoH. mekcmosbie 0aH. — BopoHex: N3damenbckuli dom BI'Y, 2018 .—

Baen. ¢ mumyna akpaHa .— Ce80600HbIlU docmyn u3 uHmpacemu BI'Y .— Tekcmosbit ¢atin .—
<URL:http:.//www.lib.vsu.ru/elib/texts/method/vsu/m18-242.pdf>.

OcHO8bI ONMMUKU U CrIeKMPOCKONUU K8AHMOBbIX MOYeK ;| y4ebHOo-Mmemoduyeckoe rnocobue 0r1s1 8y308 :
[0n1s1 nposedeHus crieyuanbHo20 ¢hus. npakmukyma cmyod. 1 k. mazucmpamypbl, 06y4. no npoepammam
"®u3suka onm. aeneHuld" u "Onmuka HaHOCMPYKMYypPUpPOB8aHHbIX Mamepuasnos” Ha Kag. onmuku u

2. criekmpockonuu ¢u3. ghak. BopoHex. 2oc. yH-ma 0nsa HanpasneHus 010700 - @usuka] / BopoHex. eoc. yH-
m ; [cocm. : O.B. O84yuHHUKO8U Op.] .— BopoHex : 3damernbcko-rnonuzspaghudeckuli ueHmp
BopoHesxckoeo eocydapcmeeHHo20 yHusepcumema, 2013 .— 80 c. : un. — bubnuoep.: ¢.78-80.
<URL:http:.//www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf>.

17. OOpasoBaTesfibHble TEXHONOrMU, MUCNONb3yeMble nNpuU peanusauum y4yebHOMU
OUCLUMNNUHBLI, BKMOYaa [AOUCTaHLUMOHHble obpa3oBaTenibHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (D0), cmewwaHHOe ObyYeHue):

B yuebHoM nipouyecce ucnonb3ytomcs crnedyoujue obpaszogamersibHblie mexHonoauu. 1o obpazosamesibHbIM
opmam: neKyuoHHble 3aHamus. [lpeobnadarowumu memodamMu U ripuemam ObydeHus A8MSMCS:
0b6BbsICHUMeIbHO-UIcmpamugHbie (06bsCHEHUe, rnokaz — OemMoHcmpauyuss y4ebHo2o0 Mamepuasa u 0p.);
aKkmueHble (aHanus y4ebHoU U Hay4HOU numepamypbl, cocmassieHue cxem u 0p.) U UHMepakmueHble, 8 mom
yucre u epynrosble (83auMHoe obydyeHue 8 ghopme 1oG20mosKuU U obcyx0eHusi doknados); UHGhOPMAaUUOHHbIE;
mynbmumeduliHbie (paboma ¢ calimamu akadeMUuyYyecKux Cmpykmyp, HayyHo-uccredosamesibCKuX op2aHu3ayud,
3/IEKMPOHHbIX 6ubnuomek u u O0Op., paspabomka npeseHmauyuli, coobweHuli u Ooknados, paboma c
3/1€KMPOHHLIMU 0ByHarouuMu npospammamu u m.r.).

OpeaHusayuoHHasi cmpykmypa JeKyuoHHo20 3aHsmusi: 1. @opmynuposka membl, uenell 3aHSMus,
rnocmaHoska rnpobnemMHoz20 eorpoca. 2. PasbsicHeHUe 80MpoCco8 Meopemu4yecko20 U Mpakmu4eckozo rniaHa ons
peweHusi nocmasnieHHoU npobriemsl. 3. PaccmompeHue nymel peweHusi npobrieMHO20 80rpoca Ha KOHKPEMHbIX
npumepax. 4. 3akmouyeHue, opmynuposka 6b160008. 5. Dopmyrnupoeka 3adaHus Ond camMocmosimesibHoU
OomawHel pabomsi. O38y4dueaHuUe membi criedyroueao 3aHIMus.

lpu peanusayuu OucyurnuHbl C UCMOMb308aHUEM OUCMAHUUOHHbIX 0bpa3oeameribHbIX MmexHono2ul
UCronb3yrmcsa UHCMPYMEHMbI 31EKMPOHHOU UHGOopMauyUOHHO-0bpasogameribHol cpedbi BI'Y «3nekmpoHHbIU
yHugsepcumem BI'Y» (https.//fedu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepsucbl 8udeoKoHpbepeHyul
(BigBlueButton, Zoom, Discord u 0p.), 371eKmpOHHasi noyma, MecceHOXepbl U coucemu.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne AUCLUUNIIUHBI:

Hoymbyk Asus, ¢ B803MOXHOCMbIO MOOKAYeHUsT K cemu "MIHmepHem" u obecrnieyeHuem oOocmyrna 8
3/IEKMPOHHYI0 UHGOpMaUUOHHO-0bpazosamerbHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [Jocka macHUMHO-
mapkepHas 100*200. lNpoepammHoe obecnedeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [llpoepammHasi cucmema Onii OOHapy>XeHusi MeKCcmo8abix
3aumcmeosaHuli 8 y4ebHbIX U Hay4yHbix pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. [lpozpammubili komnnexkc Ona OBM - MathWorks. Cucmema
UHXXeHepHoe2o modenuposaHusi ANSYS HF Academic Research.

Peanusayuss QucyuninuHbl ¢ MPUMEHEHUEM 3/1EKIMPOHHO20 0by4YeHuUs U OUuCmaHUUOHHbIX 0bpa3osameribHbIX
mexHoroauli ocyuiecmearnsiemcsi 4epe3 obpaszosamesibHbil rnopman "OnekmpoHHbIl  yHugepcumem BIY"
(https://edu.vsu.ru).

19. OueHou4HbIe cpeacTBa ANA NPoOBeAeHNA TEKYLEN N MPOMEXYTOYHON aTTecTauum

MopsifoK OLEHKN 0CBOEHMS 0byyatowmmMmmncs ydebHoro MaTepurana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMMINHGBIL



Koa v cogepxaHne
KoMneTeHumu (1nu

MnaHnpyemble
pesynbTaTbl 00y4eHus
(nokasaTenu gocTuxKeHUs
3aaHHOro ypoBHS
OCBOEHMS KOMMETEHLUM

OTanbl hopMUpoBaHUs
KoMneTeHuumn (pasaensl
(TEemMbl) AUCLMNITMHBI UNK
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ee yactu) MoAyns U ux (cpeacTtBa oueHnBaHNS)
nocpeacTBoM
- HanMeHoBaHue)
hOpMUPOBAHUA 3HAHWMN,
YMEHWIN, HaBbIKOB)
OlK — 4. CnocobeH 3HaTb: NpUHLMNbI BeegeHne. YCTHbIV onpoc.

onpegenatb coepy
BHEApEHMS
pe3ynbTaToB
Hay4HbIX
nccrnegoBaHuin B
obnacTtu ceoen
npodeccuoHanbHon
OesTenbHOCTH.

MK - 1. CnocobeH k
HOpMYynNnpoBKe 1
aHanumay
nocTasreHHON
3agauu
nccrnegoBaHuin B
obracTtu onTukn un
HaHOMOTOHMKM, a
TakKe CMEXHbIX
obnacTten Hayku 1
TEXHUKMN,
060CHOBaHHO
BblGUpaThb
TeopeTu4eckme u
3KCNepuMeHTanbHble
MeToAbl

MK — 5. CnocobeH K
y4acTuio B
KOMMIEKCHbIX
npoekTax B obnactu
ONTUKN U
HaAHOMOTOHWKMN Ha
BCEX CTaamsaX U
aTanax BbIMNOMHEHNs
paboT,
CaMOCTOATENbHO
OpraHM3oBbIBaTb U
NpOBOANTb HayYHbIE
nccrnegoBaHua um
BHEOPATb UX
pes3ynbTaTthbl B
KayecTBe 4rneHa
Hay4Horo
KonrnekTuea

NOCTPOEHMS
MaTeMaTU4eCKnNX
MoZdenen, oTpaxaroLnx
dopmmnpoBaHmne
OCHOBHbIX HanpaBneHun
pa3BUTUSA ONTUKN U
HaHOMOTOHMKKN, B TOM
yucne Ha b6ase
OMNTUYECKMUX CBOMCTB
KBaAHTOBbIX TOYEK,
KBaAHTOBbIX SIM,
anuTakcmanbHbIX
HaHOreTepPOCTPYKTYP,
POTOHHbIX KPUCTANIOB,;
YMeTb: aHanuM3nMpoBaTb
OCHOBHbI€ Hay4Hble 1
TexHonornyeckune
TpeHAbl pasBUTUS
TEXHOMNOIMN ONTUKN U
HaHOMOTOHUKMY;
BnapeTb: HaBblkamMmu
MCMNonb30BaHNS
POTOHHBIX TEXHOMOIMIN B
ONTUKeE.

3HaTb: OCHOBHbIE
MeToAbl aHanunsa
Hay4YHO-TEXHUYECKON
nntepaTtypbl, BKIoYas
novck nyénukauun,
OoTpakarLnx TpeHabl U
npobnembl ONTUKU K
HaAHOOTOHWKMN Ha
OCHOBaHWW cBeAeHU 13
pedepaTmBHbIX 1
Hay4YHO-TEXHUYECKMX
XypHanos, MOHorpaduu,
cOOpHMKOB cTaTen, ¢
ncnonbL3oBaHNEM
rnobanbHbIX CUCTEM
noucka uHcopmauuu;
YMeTb: 060CHOBaHHO
nnaHnpoBsaTb
HanpasneHus ceoen
pedarenbHocTn B obnactu
ONTUKM U HAHOPOTOHUKM
Ha OCHOBe aHanusa
Hay4YHO-TEXHMNYECKON
nntepartypbl;

BnapgeTb: HaBblkamu
aHanusa Hay4Ho-
TEXHUYECKOW
nntepaTtypbl,
nNpoBefeHNs MONCKOBbIX

Jlasep, Kak kno4eBomn
3MNEeMEHT TEXHONOMi
ONTUKN Y HAHOGOTOHUKMN.

O630p HOBbIX MaTepuanos
ONTUKN N HAHOPOTOHUKM.

CoBpeMeHHble Npobnembl
nepeaayu, npuemMa,
06paboTKn, XpaHeHus 1
oTobparkeHus.

Mporpecc B obnactu
doTONPUEMHBIX
YCTPOWCTB.

POTOHHbIE TEXHONOMUN 3a
ANdpaKkLMOHHBIM
npegenom —
HaHOOTOHMKA.

doTokaTtanus Ha base
HaHOMaTpuanos ”
pelleHne npobnem
3Konoruu.

doTogmnHammyeckas
Tepanus — BaXKHoe
HanpasfeHne nepeaoBbIX
MeauKO — OMONOrnYecKmx
TEXHOMNOTNN.

JIloMunHecLeHTHas
CeHcopuKka Ha ocHoBe
HaHOCTPYKTYP.




ncecnegoBaHunm u
NnoAroToBKWN OTYETOB,
npeseHTauun, HaydHblX
nyénvkauumn no
pesynbTaTtam
NpoBEeAEHHOro aHanusa u
BbIMOMHEHHbIX
nccnegoBaHun.

3HaTb: Lenu 1 3agayn
COBPEMEHHbIX Hay4HbIX
uccregosaHun B
obracTtv onTukun u
HaHOMOTOHMKM

YmeTb:
OpVMEeHTUpPOBATbLCS B
MHoroobpasunmn
COBPEMEHHbIX METO0B
Hay4HbIX UCCneaoBaHWN
N NCMNOnb30BaThb UX B
CBOEeNn
npoceccuoHansHoOM
OesTenbHOCTH.
BnapeTb: HaBblkamMmu
0hOpPMIEHNSA OTHETOB U
crarten Ha base
COBPEMEHHbIX
TpeboBaHwuiA; paspaboTku
TEXHUYECKNX 3a4aHN 1
TEXHO0rMm
npoussoacTea npnbopos
ONTUKN U
HaHOMOTOHMMKM. .
MpomexyToyHaa aTTecTaumsa (3a4ver) KM

20 TunoBble OLEHOYHble cCpeAcTBAa M MeToAMYECKMe MaTepuanbl, onpeaensiowue
npouenypbl OLLleHUBAHUA U KPUTEPUN UX OLIeHUBaHUA

OueHka 3HaHUIN, YMEHUIN N HABbIKOB, XapakTepuayoLwas atanbl (OPMUPOBAHUSA KOMNETEHLUA B paMKax
N3y4YeHUs1 OUCLUMMNIINHBI OCYLLLECTBISIETCS B X04e TEKyLlel M NPOMEXYyTOYHOM aTTecTtaumi. Tekylas aTtTectauus
npoBoauTCs B COOTBETCTBUM C [lonoxeHnem O Tekylen aTTectauun obyvarlmxcs no nporpammam BbICLLErO
obpasoBaHusi BopoHekckoro rocyaapCTBEHHOro yHuBepcuteTa. Tekywlas aTTecTaums npoBoautca B dopMe:
YCTHOro onpoca (uHauBMAyanbHblA onpoc). Kputepum oueHMBaHUs npuBeAeHbl Hwke. [lpomexyTouHas
aTTectauMs nNpoBOAMTCSI B COOTBETCTBMM C [lonoXeHMeM O MPOMEXYTOYHOW aTTecTtaumm obydarowmxcsa no
nporpamMmmam Bbicliero obpasoBaHusi. KOHTPONbHO-M3MepUTENbHbIE MaTepuanbl MPOMEXYTOYHOW aTTecTauum
BKMOYalT B ceba TeopeTMyeckme BOMPOCHI, MO3BOMSOWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHuMW. [lpu
OLleHMBaAHMM NCMNOMNb3YHTCS KAaYeCTBEHHbIE LKanbl oueHoK. Kputepumn oueHnBaHus npyeeneHsl B n. 20.2.

[nsa oueHnBaHuA pe3ynbTaToB 06y4eHMsa Ha 3a4eTe y4YMThIBAKOTCA CriegyloLlme nokasaTenu:
1) 3HaHMe yyebHOro matepuana, BnageHne NoHATUAHLIM annapaTtoM 1 TEOPeTUYECKMMU OCHOBaMMU;
2) yMeHMe UnncTpmpoBaTh OTBET NpuUMepamMm, aktaMmm, AaHHbIMU COBPEMEHHbIX Hay4HbIX UCCIeq0BaHNN;
3) yMeHue NpMMEHsITb OCHOBHbIE 3aKOHbI M aHanNM3MpoBaTh pe3ynbTaTbl HAONIOAEHUN U SKCNEPUMEHTOB

20.1 TeKyWw M KOHTPOSb yCNeBaeMocTun

KoHTponb ycneBaemocTu MO AUCUMNIMHE OCYLLECTBNSIETCH C MOMOLLbIO MPOBEPKM MOCELLAEMOCTH
NEKUMOHHbIX 3aHATUIA U NPOBEPKM NpenogaBaTenemM KOHCMEKTOB MO NPoMAeHHOMY MaTepuarny.

20.2 NpomexyToyHaa aTrecTaums

KoHTporb ycneBaemocTy No AUCUMINIIMHE OCYLLECTBIAETCS C MOMOLLbIO CreayHLLIMX OLEHOYHbIX
cpencTs:



YpoBeHb

KpuTepum oLueHMBaHUS KOMNETEHLMIA chopmMrpoBaH Lkana oueHok
HOCTM
KOMMNeTeHU U
lMocewieHue nabopamopHbix 3aHamul. [lpasunbHo u 8oepemsi | [loebiweHHbIl 3aymeHo
8bIMosIHEeHHbIe rlabopamopHbie 3adaHus. [lpasusibHble omeembi Ha 6a3osnbili U
KOHMPOJIbHbIE 80MPOCHKI B0 BPEMS 3a4ema. rnopoe2osasbiti
yPOBHU
Cucmemamuyeckue nporycku 3aHamul 6e3 ysaKumeribHbIX MPUYUH. - He3aymeHo

HeeblinonHeHHbIe n1abopamopHbie 3adaHus. HeegepHo
ChopMynuUposaHHbIe 0meembl Ha KOHMPOJ/IbHbIE 80MpPOChI 80 8PEMS
3a4yema.

MpomexyTo4yHas aTTecTaymsa No QUCLMNIIMHE OCYLLEeCTBsiIeTCsl C MOMOLbLIO crieayloLwero

nepeyHs BONpPoCoOB:

1.0OCHOBHbIE 3Tanbl pasBUTUS Na3epPHON TEXHUKM.

2. ®oTOH kak HocuTenb MHopmauun. CpaBHUTEMbHLIA aHanM3 XapaKTEPUCTUK “dNEKTPOHHbIX

N "pOTOHHBIX" MHOPMALIMOHHBIX CUCTEM.

OCHOBHbIE B1Abl UICTOYHUKOB (POTOHOB.

JTazepHbin adppekT. MIHBepcHasa HaceneHHOCTb. OTKPLITLIN U 3aKPbITLIN pe3oHaTop.

XapaKkTepuCTUKK Nasepa, Kak KIo4eBOoro afieMeHTa TEXHONOMM ONTUKA N HAHOMOTOHUKN.

lMonepeyHble 1 NPOAONbHbLIE MOAbI.

MoTepw Ha 3epkanax.

[oGpoTHOCTb.

Ycnosue Bo30yxaeHusi. HenpepbIBHbIA 1 UMMYbCHBIN PEXUMbI FreHepaLnm nasepos.

10 Moaynsauus 40GPOTHOCTU U CUHXPOHM3ALNS Mof,.

11.CamoBo3geicTeue.

12.eHepaumsi BTOPOW U BbICLUMX FAPMOHMK.

13.Tunbl Na3epoB - ra3oBble, Ha KpacuUTensiX, TBEPAOTENbHbIE, MONYNPOBOAHMKOBGIE.

14.Mporpecc B 06nacTi co3gaHns BONIOKOHHbIX Na3epos..

15.MpuHUMN HaHona3epa.

16.KBaHTOBbIE SIMbl — MPUHLMM AENCTBUS 1 NPUNOXKEHUS.

17 .KBaHTOBbIE HUTW — MPUHLMM OEWCTBUS U NPUINOXKEHUS.

18.KBaHTOBbIE TOYKV— NPUHLMM AENCTBUS Y NPUMOXKEHUSI.

19.HaHoreTepoCcTpyKTYypbl M UX MPUMEHEHME.

20.doTOHHbIE KpUCTanNMbl: TUMbI, CTPOEHME, METOAbI M3rOTOBMNEHUS U MPUMEHEHME.

21.MeTtamatepuanbl: cpeabl C OTpuuaTtenbHbIM  MPENIOMIIEHMEM, CTPYKTYpPHblE  3NEMEHThI
meTamaTepmana. Cpeabl C oTpuuaTenbHbIM MNokasatenem npenomneHus. JleBas opueHTaums
BekTopoB E, H, k B Gerywiei BonHe.

22.MpumeHeHns meTamaTtepuanos. CyneprnuvHaa.

23.TMporpecc CoBpeEMEHHbIX TEXHOMOrnik B obnactu nepegayun, npyema u obpaboTKM ONTUHECKUX
CUrHanos.

24.Buabl ONTUYECKUX CUTHAMOB U UX XapaKTepPUCTUKM.

25.V/ICTOYHUKIN 1 NPUEMHMUKM KOTEPEHTHOIO U3NyYeHUs Ans NasepHO-UHPOPMAaLMOHHbIX TEXHOMOMMA.

26.2neMeHTbl MHTerpanbHol onTukn. BonHosoabl. MynbTunnekcopbl U OTBETBUTENMN.

27.MeToabl MHTErpauuyM ONTUYECKUX KOMMOHEHTOB. KeaHToBasi kpuntorpadus. OnTuyeckuin
KOMMbOTEP.

28.Vpeonorus nporpecca B 061act (hoTOINEKTPUYECKUX NMPUEMHUKOB M3NyYeHUs (Ha BHELLHEM U
BHyTpeHHeM doToahpekTe.

29.MpyvHUMN OencTBus, NapameTpbl U XapakTepucTukM npubopoB ¢ 3apsgoBoi cesasbio (M3C) u
KMOI npreMHukoB.

30.0co6eHHocT aeTekTupoBaHus MK nanyyeHus: nepenosble TEXHOMOMMM 1 MaTepuanbl.\

31.TexHonorMm MaTpUYHbIX NMPUEMHUKOB U3NYYEHUS.

32.Mpobnema npeogoneHus audpakumMoHHOro npeaena B onTuke.
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33.Mna3moHHble cucTeMbl Nepegadm u oKyCUPOBKM CBETA.

34.Mna3mMoHHble HaHOYaCTULbI, KaKk HaHope3oHaTopbl. Crnasep.

35.doTokaTanns Ha 6a3e HaHOMaTpuaroB U pelleHne NPoGrnemM 3KOMoru.

36.Mpo6nema (OTOCEHCMOMNU3AUMN KaTanmnsaTopoB Ha OCHOBE LUMPOKO3OHHbLIX KpUCTarnoB
NonyrnpoBOAHMKOB.

37 .J1azepHbii oTOIMNEKTPOKATANMS.

38.CucTtemMbl reHepaLum akTMBHbIX (POPM KUCNopoaa, CUCTEMbI OYMCTKM BOAbI M BO3[yxa Ha OCHOBE
KaTanMTUYECKN aKTUBHbIX HAHOCUCTEM.

39.HoBble HaHoMaTepuarnbl Kak OCHOBa Ans (POTOCEHCMOWNM3auMM CUHITIETHOTO Kucropoda W
doToamMHamm4yeckasn Tepanus.

40.HanpaBneHusi NpUMeHeHU B MEANKO — BUONOrMYECKMUX TEXHOMOTUSIX.

41.MpvHUMNBI  CO34aHMSA  JNIIOMUHECLEHTHbIX CceHcopoB. OCHOBHblE HanpaBreHUs pasBUTUSA
NMIOMUHECLIEHTHON CEHCOPUKM.



