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AHHOTauum (KpaTKoe copgep)xaHue) AUCLUUNIUH (MoAaynen), NPaKkTuK,
npodeccnoHanbHbIX MOAYIEN:

Nupekc

HanmeHoBaHue AUCUUNIIUH U UX OCHOBHbIE pa3genbl

bnok 1

ANCUUMITUHBI (MOAYIIN)

O6s3amenbHas Yacmb

51.0.01

Pusnyeckme ocHoBbl POTOHUKU U ONTOUH(OPMATUKN

BonHoBas ontuka u kKBaHTOBas MexaHuka. Knaccudpumkaums
KBAHTOBO-pa3MepHbIX  CTPYKTYP. OcHoBbI HaHOTEXHONOMM
nonyyeHuss onTudecknx maTepuanoB. OnTuyeckMe CBOWCTBA
HaHomaTepuanoB. [1onNynpoBOOHWKOBbLIE  KBAHTOBO-pa3MepHble
mMaTepuanbl. Martepuanbl C KBAHTOBbIMM SIMaMW, KBAHTOBbLIMM
HUTAMW U KBAHTOBbIMW TOYKamMu. OOTOHHbIE KpucTansbl, (POTOHHO-
KpucTannuyeckme nneHkM wu  BonokHa. MeTamaTtepuansl C
oTpuuaTenbHbIM  Moka3aTenem  nNpenomreHMs wn  MeTann-
AN3NeKTpU4eckne  nnasmMoHHble  HaHoMaTtepuansl. MeToabl
nccnegoBaHUss U U3MEHEHWA CBOMWCTB OMNTUYECKUMX MaTepuaros.
MpMmeHeHne anemMeHToB (POTOHMKM B CUCTEMAX OMNTUYECKOM
nepegayv nHgopmaumm n onTu4eckom obpaboTkm CUrHanoB.

51.0.02

CoBpemeHHas hmn3nka TBepaoro tena

Pornb n mMecto pasnuuHbIX acnektoB u3nMku TBepaoro Tena B
pPasBUTUN TEXHOSOrMA (POTOHUKK, OMTOMH(OPMATUKK, OMTUYECKUX
MHPOKOMMYHMKALMA, ONTUYECKOro NpuBOPOCTPOEHNS, ONTUYECKON
Haykm B uenoMm. ®duamdeckme CBOMUCTBA  TBepAbIX  Ten,
onpegensemMole cunamm MeXaTOMHOro B3aUMOAENCTBUS.
AHnzoTponusa KpuctannoB. [edeKkTbl Kpuctannndeckon peLueTku
MexaHuyeckne cBoucTBa TBepablX Ten. Ynpyras gedopmaumsa u
3akoH [yka. 3akoHOMepHOCTM nnacTuyeckon pecopmaumn.
KBaHTOBble cTatuctukm bose-OnHwTenHa wn  dPepmu-[dupaka.
®oHOHHBIN ra3. Teopuun TennonposogHocTn [ebaa n SnHWTEnHa.
OnemMeHTbl Teopun TEMNONPOBOAHOCTM TBEPAbIX Ten. TennoemMkocTb
N TeNSONPOBOAHOCTb aHU30TPONHbLIX Ten. YpasHeHne LWpeguHrepa.
MpnbnuxeHne camocornacoBaHHOro nNong. 3oHHasa Teopus TBepabIX
Ten. Cratuctuka onektpoHoB B MeTannax. CoOBGCTBEHHble W
NPUMeECHbIE  NOMYNPOBOAHUKWA. JNEeKTpUYeckne u  onTudeckme
CBOMCTBA HaHOPa3MepHbIX CTPYKTYP. MNOHATUE O HAHOTEXHOMNOrUsX.
KoHTakTHble siBneHusi. PaboTta Bbixoga. KoHTakT meTtann-metans.
KoHTakT meTann-nonynpoBogHuk. P-n nepexoq. Ouoa. TpaH3aucTop.
eTepocTpykTypbl. Knaccuyeckass n KBaHTOBasd Teopusi gucrnepcuu
CBETOBbIX  BOJIH. MornoweHne  ceeta.  JIloMUHecLeHUUS.
doTopesuncTopbl, oTtoanoabl U ceetoanoabl. onynpoBogHUKOBbIE
nasepbl. PacnpocTpaHeHuMe CBEeTOBbIX BOSIH B  ONTUYECKMX
kpuctannax. Ontuyeckas aHusoTponus. PacceaHne cBeta B
TBEpAbIX Tenax. MaTepuanbHas, BONIHOBOAHAsA U NOMsipU3aLnNOHHO-
ModoBad  gucrnepcusi cBeta B OMNTMYECKMX  BOJSIHOBOAAX.
MNpumeHeHne oTopedpakTUBHbLIX KpUCTanmnoB B YCTPOUCTBaX
ANHaAMUYeCKon ronorpadouu.

51.0.03

OnTuyeckune metoabl Nnepenayun n o6padboTkm HdopmMaumm
Ontnyeckne cuctembl nepegavnm uMHdopmaumm. OnTuyeckue
nepegawlmne M npuemHsle moaynu. KogupoBaHue B ONTUYECKUX




cuctemax cBaAsn. OnTudeckne ycunutenn. Cuctembl nepegayu
CUHXPOHHOM undposon nepapxmum (SDH). TexHonornn ontu4eckoro
MynbTunnekcupoBanuda. [lepepadya wHdoOpMauMm C  MNOMOLLbIO
dhemMToCeKyHAHbIX MMNynbcoB. [peobpa3oBaHne Pypbe B ONTUKE.
OnTuyeckne norvyeckne anemeHTbl U npoueccopbl. OnTuyeckue
MeToAbl XpaHeHuss 3anMcun K oTobpaxeHns  UHopmauun.
lonorpadguyeckne metoabl 0bpaboTkn uHGopmaumn. KBaHToBas
nHdopmaTunka. ONTUYECKUI KOMMBIOTEP.

51.0.04

MCTOYHUKM N NPUEeMHUKN N3nyyeHus

XapaKkTepucTuku CBETOBOIoO N3ry4vyeHns. Tennosble
NIOMUHECLIEHTHBIE W ra3opaspsgHble  WUCTOYHUKU  U3NYYEHUS.
KorepeHTHble WCTOYHWMKM cBeTa. MogoBbIi COCTaB  U3NyYeHus.
NaszepHble gunogbl. WCTOYHMKM cBeTa B cucTemax nepejadv u
o6paboTkn nHdpopmaumm. Knaccuumkaumsi NpUEMHUKOB U3MyHEHUS.
MpUeMHUKM n3nyd4eHUss Ha OCHOBe BHellHero doToaddekra.
POTO3NEKTPOHHBIE YMHOXUTENN. [TpUEeMHUKN N3y4eHnUs1 Ha OCHOBe
BHYTPeHHero ¢oTtoadpgekTa. [lonynpoBOOHMKOBbLIE MPUEMHUKN
cBeTa. JlaBnHHble poToanoabl. TennoBble NPUEMHUKN N3ITyYEHUSI.

51.0.05

CneuunanbHble BOJIOKOHHbIE CBETOBOAbI

MaTepuanbl BOSTOKOHHOM oNTUKKN. KBapueBble ONTUYECKME BOSOKHA.
PacdyeTr  napamMeTpoB  ONTMYECKMX  BOJSIOKOH.  TexHonorum
N3roTOBIIEHNUS  ONTUYECKOro  BOSIOKOH. CneuuanbHble  TUNbI
ONTUYECKMUX BOJSIOKOH. AKTUBMPOBAHHbIE BOJIOKHA ANSA OMNTUYECKUX
ycunutenen wn nasepoB. MUKPOCTPYKTYPUPOBAHHbIE  BOJSIOKHA.
MocnegHue OCTUXEHUSI B BOSTIOKOHHO-ONTUYECKUX TEXHOMOTUSIX.

51.0.06

Pusnyeckasa u KBaHToBasi onTuka

OneMeHTapHble 3aKOHbl reoMeTpuyeckon onTukn. NHtepdepeHums
CBeTOBbIX BOSIH. [MoHATME O KorepeHTHOCTU. [MpocTpaHCTBEHHAS U
BPEMEHHAsA KOrepeHTHOCTb. VIHTepdepeHUuns B TOHKUX MfEHKax.
NHTepdepeHums B nnockonapanenbHbIX nnacTUHKax.
MpumeHeHne saBneHna wuHTepdepeHuun. [Oudpakums ceeTta.
AndppakuymoHHas peLleTka. AndpakuynoHHble  CNEeKTpbl.
Monspusaums cBeTa. Twvnbl nonsipnsaumn. OnTtnyeckas
aHM30Tponu4. EcTecTBeHHas aHM30TpoNu4. AHanus
nonsapu3oBaHHoro ceeta. CreneHb nondpusaumn. OddekT
dapages.

YrnybneHHoe wu3ydeHWe CTydeHTaMu Ccregylwmx pasgenos
KBaHTOBOM Teopun 1) noBegeHMEe MUKPOYacCTUL, W  3aKOHOB
MUKpOMUpPA; 2) MaTeMaTUYECKNA annapaT KBAaHTOBOW MEXaHWKW, B
TOM 4ucre, Teopusi BO3MYLLUEHU; 3)KBaHTOas TEOPUSA U3NYYEeHUs
POTOHOB pasnNUYHbIX KBAHTOBbIX CUCTEM (aTOMOB, MOSEKYm) Kak
N30NIMPOBAHHbIX, Tak n HaxoadaLWmxcs BO BHELLIHUX
MaKpPOCKOMNYECKMX MOSSIX.

51.0.07

KomnbloTepHble, ceTeBble U UH(POPMaLMOHHbIE TEXHONOrnmn

BeegeHne B npeamer. COBpPEMEHHOE COCTOSIHUE YPOBHS U
HanpaBneHun pasBUTUS BbIYUCIIUTENBHON TEXHUKN N TEXHOMOTUN.
TeHOoeHUMN pasBUTUSA BbIYUCIIUTENBHON TEXHUKM WU TEXHOMOMUMW.
TexHonorum BUPTYyaribHON, JOMOJIHEHHOMN 7] CMeLLlaHHou
peanbHocTn. O6GnayHble TexHonormn. TexHonormm «BonbLKnX
JaHHbIX». TexHonorum loT. TexHonorun NCKYCCTBEHHOIO
nHTennekrta. MawwnHHoe obyyeHne. HelnpoHHble ceTn. TexHonormm
pacnpenesnieHHbIX peecTpoB. TexHonorus BUpTyanusauuu.




"leonHdOpMaUMOHHbIE TEXHOMOMMKU. TexHonorm pacnpenesieHHon
o6paboTkn AaHHbIX. ApxuTtekTtypa n cTaHgapTusaums
KOMMbIOTEPHbLIX ceTe. CoBpeMeHHble CeTeBble  MPOTOKOSbI.
CoBpeMeHHble TENEKOMMYHUKAUMOHHbIE TEXHOSIOMMN U TEHOEHLUMM
NX pasBUTUA.

51.0.08

JdononHutenbHbIe rMaBbl BbICLLEW MaTeMaTUKN

OnemMeHTbl MaTeMaTM4YecKOM CTaTUCTUKU: MeToabl 0b6paboTku
pes3ynbTaTtoB HabnaeHUNn, AOBEPUTESbHbIE WHTepBarn.l,
cTaTUCTMYEecKas MpoBepka CTaTUCTUYECKUX T[UNOTE3, IIIEMEHTHI
pPEerpeccMoHHOro  aHanusa, MeTo4 HauMeHbLUMX KBagpaTos,
HENMMHENHbIN U B3BELLUEHHbIM MEeTOAbl HaUMEeHbLUMX KBagpaTos.
JlnHenHoe nporpammupoBaHue (TpaHCNopTHas 3ajadva, 3ajada o
pacnpegeneHnn pecypcoB UM NfiaHe BbiNycka NPOLYKLUNUN).
HenuHenHoe nporpammupoBaHue (MeTod MHOXuTenewn JlarpaHxa).
OnEeMeHTbl TEOpMM MacCOBOro OBCHY>KMBaHUSA: OCHOBHbIE MOHATUS,
ypaBHeHna  KormoropoBa Ond  BepPOSTHOCTEM  COCTOSIHUA,
doMHasbHblIE BEPOATHOCTU COCTOAHUMN.

Yacmb, popmupyemas yyacmHukamu obpazoeamersibHbIX
OMmHouweHultl

51.B.01

MHoCTpaHHbIN A3bIK ANA akaaeMU4ecknx U npocdeccuoHanbHbIX
uenen

XapakTepucTukm HaydHoro ctuns. AKageMUyecKun [OUCKYpPC Kak
CpeacTBO NpeacTaBreHnsa pesynbTaTtoB Hay4YHbIX pa3paboTok. Tunbl
akagemuyeckoro nucbma. CopepxaHue U CTPyKTypa Hayy4yHoOM
ctatb (IMRAD): oOcHOBHble npaBuna, OTIIMYUTENbHbIE YepThl,
TMNoBble kKnuwe. [pammaTndeckne wu CTUNUCTUYECKME HOPMBbI
HanucaHuMs HayydyHoum cTtaTbWu. Pasgenbl «BBepgeHue», «Metoabiy,
«PesynbTatbl», «3aknioyeHne» 1M «AHHOTAUMSI» KakK KOMMOHEHTbI
Hay4YHon cTaTbn. CoaepxaTernbHble, KOMMNO3ULNOHHbIE U A3bIKOBbIE
0COBEHHOCTN AaHHbIX pasaenoB. YKaHpoBO-CTUNEBLIE 0COBEHHOCTH
YCTHOM Mpe3eHTauunM B akagemuyeckom auckypce. [lpaBuna
odopmrieHnss crangoB. CtpaTerMm u TakKTUKUM BeOEeHUS Hay4yHOW
ANCKYCCUU, B TOM 4YuCe OTBETOB Ha HeyaoOHble M HeyaaudHble
BOMpPOCHI.

51.B.02

Pdunocodckue NpodremMbl HaykKn U TEXHUKN

Hayka, nosHaHune. Hayka kak npodpeccuoHarnbHas OesiTESNIbHOCTb,
KpUTEPUM HAyYHOro 3HaHWSA, OObEKT U npeaMeT rymMaHuTapHbIX
€CTECTBEHHbIX U TexHU4Yeckux Hayk. [1lpeanocbinikM cTaHOBMEeHUN
Haykn. OTnuymMe HayyHOro no3HaHuMa  OT  OpYyrMx  BuOOB
nosHaBaTesribHON [esaTenbHOCTU. Hayka kak npodpeccnoHanbHas
aeatenbHoOCcTb. KpuTepun HayydHOro 3HaHus. [MOHATME TexXHUKM,
TEXHUYECKMEe 3HaHWHA, HanpasneHnd W TeHOeHUMN pasBUTUS
dunocodpun  TEXHUKU, TEXHUYECKOM Teopunm U  cneumduka
TEXHUYECKOro 3HaHWsl, OCOBEHHOCTU TexHWKU. CUCTEMOTEXHWUKA,
ynpaBneHns TeXHNYEeCKNMM cuctemamm. AKCMoMaTUYECKMn MeTos,
MeTOoAdbl U NMPUHUUMBI B MOCTPOEHUN €CTECTBEHHOHAY4YHOW TEeOpUN.
HayyHo-TexHuyeckaa kapTuHa mupa. Knaccuyeckaa wHxXeHepHasi
pedarenbHocTb.  CUCTeMOTEXHMYECKoe U COLMOTEXHUYECKOEe
npoekTnposaHne. Cucrtema "4yenoBek - npupoga - TexHuka".
ONUCTEMONOIMYECKMA  KOHTEKCT  KOMMbIOTEPHOW  PEBOJIHOLIMM.




MICKyCCTBEHHbLIM  MHTENNekT. WCTUHHOCTL 3HaHuW. [uanektuka
B3aMMOCBSA3M OOLECTBEHHOrO nporpecca U TEeXHUKU. JTuKa W
OTBETCTBEHHOCTb UHXeHepa. CounanbHoe ABMXeHWE, CoLmanbHbIn
KOH(NMKT, rmobanusauyms.

51.B.03

TexHonorus npodeccnoHanbLHON Kapbepbl

O6Lwan xapaKTepucTnka COCTOSHUA U TEHAEHUMA Pa3BUTUS PbIHKA
Tpyaa B Poccum n B mupe. CoaepxaHve MNOHATUA Kapbepa U ee
BUAbI; aTanbl Kapbepbl U Ux cneuuduka. MNpuHUMNibl NNaHUPOBaHUA
U ynpasneHuss Kapbepon. Mopgenb KayecTB COBPEMEHHOrO
MeHeKepa: MOHATME W CYLWHOCTb CaMOMeEHeMKMeHTa. PyHKumnn
caMOMeHe)KMeHTa. WHTerpupoBaHHas cucrtema chep
aearenbHocTM MeHepkepa. ObLas mogernb Ka4ecTB COBPEMEHHOIO
MeHekepa. TexHonormuM  ynpasneHuss  NpodreccroHarbHOM
kKapbepown: Llenu. MNpouecc NnoCcTaHOBKN NUYHBIX Lenen. TexHonormus
noucka >XW3HEeHHbIX uenen. BrnuaHue nuyHbiX ocobeHHocTen Ha
BblOOp Kapbepbl. YnpaBneHne npodecCnoHanbHON Kapbepow.
TexHonormm ynpaeneHuss COOCTBEHHbIM BpPEMEHEM: hakTop
BPEMEHM W ero 3Ha4veHue. MpuHuMnbl  adphekTUBHOIO
ucnonb3oBaHMs  BpemeHW. MeTogbl yyeTa M aHanusa
NCrnonb30BaHUs BpeMeHu pykoBoguTend. Cuctema nnaHnMpoBaHUA
NMYHOTO TpyAa MeHeaxepa. TexHonornm paumoHanmaaumm IM4YHOro

Tpyna pykoBOAMTENS. KoMMyHMKaLMOHHbIE BO3MOXXHOCTY
CaMOMEHEeKMEHTA. YnpaBneHne CcOOGCTBEHHbIM  MMUIKEM
MeHemKepa.

51.B.04

NMnaHnpoBaHne Hay4yHOro 3KcnepMmMeHTa WM obpaboTka
3KcnepuMeHTanbHbIX JaHHbIX

OCHOBHblE MOHATUA NMIAHUPOBAHUS HAy4YHOro 3KCNepuMeHTa.
MpsMble M  KOCBEHHble wu3MepeHud. Twunbl BenuuuH. Twunbl
norpewHocTen namepeHmin. CymmapHasa NorpeLllHoCTb N3MEPEHUN.
KocBeHHasi MOrpelwHoCTb M3MepeHun. Y4deT mnorpewHocTen npu
3anucu  uHTepnpetTauum pesynbTtaTtoB. [loHATMe BbIGOpPKM U
reHepanbHoOMn COBOKYIMHOCTMU. MpencraBnenve BbI6OPKM
(BapuaunoHHbIn  pag, Tabnuubl  YacToOT, MNOMAWUIOH  4acToT,
rmctorpammbl). Yucnosble xapaktepuctukm Bblbopku. CBoKncTBa
TOYEYHbIX OLEHOK NnapamMeTpoB pacnpenernieHnsi, 0CobeHHOCTU ux
npumMeHeHunsa. [loBeputenibHble WHTEpBarsbl. CraTtuctnyeckas
npoBepka cTaTUCTUYecknx rmnotes. [lpoBepka napameTpuHecKmx
rmnoTe3 O 3Ha4YeHUM MaTemMaTU4ecKoro OXuaaHus, Aucnepcun, o
3HayeHnn BepoATHOCTM "ycnexa". [lpoBepka HenapameTpUHecKUx
rmnoTe3 O BuAe 3akoHa pacrnpegernieHvs (kputepuu Kornmoroposa,
lMupcoHa), He3aBUCMMOCTU ABYX OUCKPETHbIX CyYamHbIX BENUYMH.
OcHoBbI perpeccuoHHoro aHanusa. lNoctaHoBka 3agayun. [MpuHUMN
JNlexxangpa. MeTtog HaumeHbLIKNX KBagpaToB. MeToq nuHeapusaumu.
Mcnonb3oBaHue OPTOroHasnbHbIX " OPTOHOPMUPOBAHHbIX
nonnHomoB YebniweBa B perpecCMoHHOM aHanuae. ['padudeckne n
cTaTUCTMYECKMe MeToAdbl aHanu3a perpeccui. AHanua3 OCTaTKoB.
[MocTpoeHne [oBepuUTEnNbHbIX WHTEPBANoB AN  SMMNUPUYECKOn
3aBMCUMOCTU. AHann3 BpPeMEHHbIX psgoB. NMoHATME BpemeHHOoro
psaga, TpeHObl, MeTod YKPYMHEHWA WHTepBarnoB, CKOMNb3ALWMX
cpegHux. Ce30HHble konebaHus U NHOEKCbl CE30HHOCTMU.

51.B.05

Pa3paboTka un peanusaumus npoeKToB
MnaHupoBaHne n paspaboTtka npoekta. OnpeneneHne obbekTa u




npegmMeTta uccregoBaHus. YnpaeneHue paboTtamMm no MNpPOekTy.
OcHoBHble TpeboBaHust K OCOPMIIEHUIO MpPOEKTA. OueHka
3PPEKTUBHOCTM NpoeKTa. ATanbl peannsaunmn NpoekTa.

b1.B.AB.01

HAucyunnuxbl no ebibopy 61.B.[]B.01

51.8.0B.01.01

BonHoBoagHasa ¢poToHUKa

dunsnyeckne nNpPUHUUNGLI BOSHOBOAHOW (OOTOHUMKK. [1naHapHble
BOSIHOBOAbl. POTOHHOKpUCTaNIM4eckne BOMHOBOAbI. 30Mb-refib
MEeTO4 W3roTOBMEHUsI NfnaHapHbiX BOMHOBOAOB. [loTepn B
ONTUYECKMX BonHoBoAax. WHTerpanbHO-ONTUYECKME 3NEMEHTHI
cBasn. [lapameTpbl  ONTUYECKMX  BOMHOBOAOB. [laccumBHble
WHTEerpanbHO-ONTUYECKME 3MEMEHTLI. YrNpaBreHne u3fnyyYeHnem B
ONTUYECKMX BONHoBOAax. BonHOBOAHbIE onTUYecKne yCusrmtenu u
nasepsl.

51.8.0B.01.02

HenuHeunHble achpekTbI B BOMTOKOHHOW ONTUKE
PacnpocTtpaHeHne BOMH B BOMOKOHHbIX cBeToBodax. [ucnepcus B
ONTMYECKMX BOMOKHax. ®daszoBad camomMoaynsuma BONMH B
ONTUYECKOM BOMOKHe. OnTudeckne CONUTOHbI.  [lpumeHeHue
ONTUYECKMX COSIMTOHOB B OMTUYECKUX cuctemax cBdasn. MeTtoabl
KOMMNpPEeccuMn ONTUYECKUX WMMNYMbCOB B OMNTUYECKMX BOJSOKHAX.
BbIHy>XaeHHOe KoMOMHaUWOHHOE paccesiHue cBeTa B ONTUYECKOM
BosiokHe. BKP-ycunutenn u BKP-nasepbl ng OoNTUYECKMX CUCTEM
cBA3n. BblHyxgeHHoe pacceaHne MaHngenswtam-bpunniosHa B
ontnyeckom BosiokHe. BPMbB-ycunutenn n BPMb-nasepbl ans
ONTUYECKMX cuUcTeM cBA3W. [lapameTpuyeckme npoueccbl B
ONTUYECKMUX  BOJSIOKHAxX. TennoBble MexaHU3Mbl  OMTUYECKOW
HennHenHocTn. HenuHenHo-onTuyeckne adpekTbl B cpepax 0Oes
LeHTpa cummeTpun. 'eHepaumns BTOPOW OMTUYECKOW FapMOHUKN B
NPOCTPaHCTBEHHO-NEPNONYECKUX CTPYKTYypax.
doToMHAYLMPOBaHHAsA reHepaunsa BTOPOM rapMOHUKM B OMTUYECKOM
BOJIOKHE. YeTbIpexBOSIHOBbIE MPOLIECCH B ONTUYECKUX BOJSIOKHAX.
doTopepakTMBHOE paccesHMe CBeTa.

b1.B.AB.02

HAucyunnuHbl no ebibopy 61.B.[]B.02

51.8.0B.02.01

doTOoMHAYLMpPOBaHHbIE NpoLecchbl B HaHOpa3MepHbIX cpeaax
Mesockonuyeckas dunauka n HaAHOTEXHOMNOMUN. ®dusnka
NONyNnpPOBOAHNKOB C MOHWXEHHOW pa3MepHOCTbIo. OnTudeckne u
3NEeKTPOONTMYECKME TMPOLIECChl B KBAHTOBLIX ETEPOCTPYKTypax.
OnTo3neKkTpoHHbIE NpUBOPLI HA OCHOBE HAHOCTPYKTYP. OCHOBHbIE
BUObl KBAHTOBbIX 06bekTOB. Knaccudukaums nonynpoBOAHUKOBBLIX
HaHOreTepOCTPYKTYP. YpaBHeHue WpeanHrepa. [OvHamuka
9NIEeKTPOHOB B 3HEpPreTMyeckMx 30Hax. OHepreTuyeckme 30Hbl B
nonynpoBoAaHukax. OnTuyeckne npoueccbl B MNOMyNpOBOLHMKAX.
KBaHTOBblE TOYKW, KBAHTOBbIE HUTWU. DKCUTOHbI B KBAHTOBbLIX SIMaXx.
MonynpoBOAHMKOBbLIE KBAHTOBbBIE FETEPOCTPYKTYPbl. CBEPXpELLETKN.
TyHHenbHbIN 3dddpekT. KBaHTOBbLIN MEPEHOC B HAHOCTPYKTypax.
Kpuctannel B MarHutHoM none. KeaHTOBbIM addpekT Xonna.
OnTtunyeckne CBOMCTBA KBaHTOBbIX reTepoCTPYKTYp.
OnNTO9NEKTPOHHbIE YCTPOMCTBA HA OCHOBE HAHOCTPYKTYP.

51.8.0B.02.02

JlazepHble TexHonornn

OcHoBHble  obnactm  NpUMEHeHUs  nasepHbiX  TEXHOMOIUMN.
dusnyeckne npoueccbl nasepHbIX TexHonormn npu obpaboTke
MaTtepuanos. [lapameTpbl TEXHOMNOMMYECKUX Nas3epoB U NnasepHoro
nanydyexums. OnTnyeckne cuctemsl nasepHor obpaboTkn. OCHOBHbIE




HanpasneHus pasBuTUA TexHonornn. OCHOBHble OCOBEHHOCTU
BO3AENCTBUS NAa3epHOro nsnyvyeHmsa Ha teepable cpenbl. OCHOBHbIE
dom3ndeckme npouecchbl nasepHbiX TexHosrornn. MNormnowleHre ceeta
n npeobpasoBaHne 3HepPrun ceeta B Tenno. dPrusmyeckne npoueccsl,
BO3HMKaKOLWME Ha MNOBEPXHOCTU TBEpAbIX Ten Mpu fa3epHOM
HarpeBe. Tennodwmamka nasepHOro HarpeaHus. Pusnyeckme
npouecckl nasepHon odbpaboTkn. NcnapeHne. OgHomepHass Mogenb
ABWXeHUs opoHTa pasgena das. [BymepHasa aByxdasHaa moaenb
nasepHon o6pabotkn. [aBneHne oTgaynM nNpu UCMNaApPEHUN.
YpaBHeHue Knaysunyca—KnanenpoHa. YCTpoMCTBO ra3oBoro nasepa.
OcHOBHblE XapaKTepUCTUKM 00 BbEMHBIX rosiorpamm.
ONeKTpoonTMYeckMn 3aTBop. HenuHenHo-onTUYeckue SBNEeHus B
XWOKOCTSX.

Bnok 2

NMPAKTUKA

O6s3amenbHas Yacmb

B2y

YyebOHas npakTuka

52.0.01(Y)

NMpounsBoaCTBEHHO-TEXHONOrMYecKas npakTmka

Bug npaktuku: yyebHasn

Cnocob npoBeaeHUs NpakTUKN: cTaunmoHapHas

dopma npoBeaeHUA NPaKTUKN: GUCKPETHO

MonoxeHwus, NHCTPYKLUNN n npasuna aKcnnyaTauum
nccrnegoBaTenbCckoro U MHOMO  UCMONb3yeMoro  obopyaoBaHus.
MeToabl aHanu3a n 00paboTknm 3IKCNepuMeHTanbHbIX LaHHbIX,
dusnyeckne M matematudeckme MoAenu u3ydaemoro ob6bekTa,
cCpeacTBa  KOMMbIOTEPHOrO  MOLENUWPOBAHUA, OTHOCsWMeCH K
npodeccnoHaneHon cgepe. OTevyecTBEHHble WU 3apybexHble
AaHHble MO UccnefoBaHUo OO6bLEKTOB - aHanoroB C LENbl OLEHKN
Hay4YHOM M NPaKTUYECKOM 3HAYUMMOCTU. TEXHUKO-IKOHOMUYECKYHO
3(hheKTMBHOCTb NpoBOoANMON pa3paboTkn. Bonpockl opraHu3aumm,
NNaHMpoBaHMA N (PUHAHCUPOBAHUS Hay4dHbIX paboT, TpeboBaHus K
OPOPMMEHNID HAyYHO-TEXHMYECKON LOKYMEHTauun. 3akpensnieHue
TEOpPEeTUYECKNX 3HAHMW MO OCHOBHbIM MK3y4aemMblM y4eOHbIM
ancuunnuHam. O3HakoMfeHne C opraHusaumen npou3BoacTBa WU
TEXHOMOMMYecknx MnpoueccoB B npegenax obcnyxmeBaemoro
CTPYKTypHOro nogpasgenexHuns (otgena, ydactka). lNpuobpeteHue
TeopeTudecknx  HaBblkoB  paboTtel B obnactm  Oyaywen
npodeCccnoHanbHON AeATENbHOCTU.

B2.M

n pon3BoaCTBeHHaA NpPakKTukKa

52.0.02(N)

Hay4Ho-uccnegoBaTtenbckas paboTa

Bug npakTuku: npon3BoaCTBEHHAS

Cnocob npoBeaeHus NpakTUKN: CTaunmoHapHas, Bble3gHas

dopma npoBeaeHUs NPaKTUKN: OUCKPETHO

dopmynupoBaHue 3agadMm W nNraHa HayyHOro MWCcriegoBaHus.
lMocTpoeHne maTeMaTMyeckux mogenen o6bLEKTOB NccneaoBaHms n
BbIOOp u4MCNEHHOro MeToda WuX MoAenupoBaHus, paspaboTka
anropuTMa pelleHus 3agayn. PeweHue 3agad QOTOHUKM U
ONTOMHAOPMATUKN. BbinonHeHue mMaTteMaTU4yeckoro
(koMMNbIOTEPHOr0) MOAENUPOBaAHMS M ONTUMM3ALMM NapamMeTpoB
00BbEeKTOB POTOHUKN N ONTOMHAOPMATUKN Ha 6a3e pa3paboTaHHbIX
N NMEKLNXCS CPeACTB UcCneoBaHUA U NpOoeKkTMpoBaHus. Bbibop
ONTUMANbHOIO MeTOAa 3KCMEepPUMEHTarNbHbIX WCCNeaOBaHUA U
N3MepeHnn ¢ BbIGOPOM TEXHUYECKMX CpeactB u  obpaboTkon




pesynbTtatoB. OcyllecTBNeHne Hanagku, HaCTPOMKM U OMbITHOW
NpoBepPKn OTAEnNbHbIX BUOB cucTtem POTOHMKM "
onTonHdopmatkn B nabopaTtopHbiX ycnoBusix. CocTaBneHue
ONUCaHUN MPOBOAMMbLIX WCCIEeAOBaHWA, MOArOTOBKA AaHHbIX AN
COCTaBEeHMss OTYeTOB, OB30pPOB U  OPYron  TEXHUYECKOW
AokymeHTauun. OdpopmneHne OT4yeTOB, CTaTen, pedepaToB Ha
6ase coBpeMeHHbIX CpeACTB penakTMpOBaHUS B COOTBETCTBUM C
yCTaHOBMEHHbIMM TpeboBaHnsMn. 3alumMta npuopuTeTa M HOBU3HDI
NnonyyeHHbIX pe3ynbTaToB WCCNeaoBaHWA C  UCMONb30BaHWEM
tOpMANYECKON 0asbl ans OXpaHbl NHTENNEeKTyanbHOn
COOCTBEHHOCTMW.

52.0.03(Ma)

MpepannnomHana npakTuka

Bua npaktukn: nponsBoacTBeHHas

Cnocob npoBeaeHWst NPaKTUKK: CTauMoHapHas, Bble3aHas

dopma npoBefeHUs NPaKTUKN: JUCKPETHO

MpumeHeHne  pe3ynbTaToOB  CaMOCTOATENbHO  BbIMOSTHEHHbIX
Hay4HbIX uccnegoBaHun. [encTByowWmne cTaH4apTbl, TEXHUYECKune
YCOBUS, NMONOXEHNA U UHCTPYKLUMM NO 3KCNsyaTauum annapaTHbIX
n NpOrpaMMHbIX cpeacTs BblYUCITUTENBHOWN TEXHUKU
nepugepumnHoro mn cBasHoro obopydoBaHWd, MO  nporpaMmmam
ncnbITaHUM N OPOPMITEHUIO TEXHUYECKOM AOKyMeHTauuu. MeToabl
aHanmMsa TEeXHMYEeCKOro YpPOBHA M3y4aeMoro amnnapaTtHoro wu
nporpamMMHoro obecneyeHns CpencTB BbIYUCIUTENBHON TEXHWUKU
Ana onpegeneHnss NxX COOTBETCTBUS LAENCTBYHOLMM TEXHUYECKUM
ycrnosmam un craHgaptam. Metoankv npuMeHeHus U3MepuTernbHON
TEXHUKN ON19 KOHTPOSI U U3YYEeHUS OTAEeNbHbIX XapaKTepUCTUK
NCNoJSib3yeMblX cpencTs BT. TeopeTuyeckoe nnu
3KCnepuMeHTarbHoe uccrnegoBaHMe B paMKax MNOCTaBfEHHbIX
3ajady, BKNOYas MaTeMaTMyecknin (MMUTALMOHHbBIA) 3KCNEePUMEHT,
aHanu3 [OCTOBEPHOCTM MONYyYeHHbIX pesynbTatoB. CpaBHeHue
pes3ynbTaTtoB nccnegoBaHmns obbekTta pa3paboTku c
OTEeYeCTBEHHbIMU U 3apybeXHbIMU aHanoramu. AHanm3 HayyYHOW n
NPaKTUYECKON 3HAYMMOCTU MPOBOAMMbBIX UCCNEeAOBaHWUM, a Takke
TEXHUKO-3KOHOMUNYECKOWN 3(hheKTUBHOCTH pa3paboTku.
3akpenneHne TeopeTUYeCcKMX 3HaHMM MO OCHOBHBLIM W3y4YaeMbliM
yyebHbIM gucumnnuHam. [MpuobpeTteHne UHXEHEpPHbIX HaBbIKOB
paboTbl B npegenax CTPYKTypHOro nogpasgeneHvs (otgena,
yyactka). W3yyeHne nepenoBbIX METOAOB  TEXHONOMMYECKOM
NnoAroTOBKW NPOU3BOACTBA Ha NpeanpuUaTUN.

Yacmb, popmupyemas yyacmHukamu obpazoeamersnbHbIX
omHouweHut

oTA

OAKYJIbTATUBDI

®TA.01

HerocyaapcTtBeHHOe neHCMOHHOe ob6ecne4vyeHune B OAO "PXO"
lMpaBoBble M OpraHM3auNOHHO-3KOHOMUYECKME OCHOBbI CO3[4aHus,
pernctpauuu, NMUEH3NPOoBaHUS n PYHKLMOHNPOBAHNA
HerocygapCTBEHHbIX NMEHCUOHHbIX doHO0B. PyHKL MM
HerocygapCTBeHHOro neHcMoHHoro doHga. [lpaBuna doHaa.
[MeHCcMOoHHble ocHOBaHWA. [leHCUOHHbIM gorosop. CybbekTbl U
YYaCTHUKM OTHOLUEHWA MO HerocygapCTBEHHOMY MEHCUOHHOMY
obecnevyeHunto. NCTOYHMKM M MeToabl (POPMUPOBAHUA MMYLLECTBA
HerocygapCTBeHHOro NeHCUoHHoro poHaa. NeHcMoHHbIE pe3epBbl U
NEHCMOHHbIE HakonneHus. Buabl MNEHCUMOHHBIX CXeM U UX




NPUMEHEHNE B MPaKTUYECKON AEeSATEeNbHOCTU HErocyaapCTBEHHbIX
NMEHCMOHHbIX POHOO0B. Pa3melleHne cpeacTB NEHCUOHHBIX pe3epBOB
n WHBECTUpPOBaHME cpeacTs NEeHCUOHHbIX HaKoMMeHun.
PerynupoBaHune pedatenbHoctM B obnactu HerocyaapCTBEHHOIo
NEHCUOHHOro obecneyeHus, obszarenbHoro NEHCUOHHOrO
CTpaxoBaHUs, HAA30P U KOHTPOIb 3a 3TOW AeATENTbHOCTLIO.

®TA.02

TexHuKa NnybnnYHbIX BbICTYNNEHUA N Npe3eHTauun.
MoHATMe opatopckoro wuckycctea. OpaTtop M ero ayauTopus.

MogrotoBka M npousHeceHue peydn. [lonemmnyeckoe MacTepcCTBO.
[MpeseHTaummM Kak aneMeHT Ny6nmn4yHoro BbICTYNMEHUS.




