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PABOYAS NPOrPAMMA YYEGEHON
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51.B.[1B.03.02 Onmuka K8aHmo8bIX sIM
Kod u HaumeHogaHUe ducyuniuHbl 8 COOM8EMCcMeuUU ¢ y4ebHbIM raHoMm

1. Wundp n HanmeHoBaHUe HanpaBneHUs NOAroToBKU/cneumManbHOCTH:
03.04.02 — Qu3suka

2. Mpodcdhunb noaroTroBku /cneymnanusaummn/ maructepckas nporpamma:
Onmuka u HaHOhOMOHUKa

3. KBanudumkaumsa (creneHb) BbINyCKHUKA:

Bbicwee obpa3osaHue (Magucmp)

4. ®opma obpa3oBaHuUA:0YHas

5. Kadenpa, otBevarowan 3a peanmsauuio AMCUUNIIUHbI:
kaghedpa onmuKU U CIeKmPOCKONUU,

1. 6. CocTtaBuTENU NporpamMmbil:

OsyuHHuUkos Onea Brnadumuposud,
00oKmMop bu3UKO-MamemMamu4eckKux Hayk, npogeccop

7. PekomeHaoBaHa: HMC gbusuyeckozo
hakynbmemanpomokosi Ne6 om 13.06.2024 2.

(HaumeHogaHue pekomeHOyrowieli cmpykmypsl, 0ama, HOMep nNPomokosia)

(ommemku 0 npPodneHuuU 8HOCSIMCS 8PYHYHYH0)

8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 3



9.l{enu u 3ada4u y4yebHoOU QucyuUNIUHbI:

Lenamu oceoeHusi y4ebHoU OucyuniuHbl sensomcs: opMupoBaHne npodecCnoHansHon
KOMMNETEHUUM Y MarucTpaHToB om3myeckoro dakyrnbTeTa, oby4varowmxesa no nporpamme “Ontuka m
HaHOGOTOHMKA”, B 06MacTM ONTUKN KBAHTOBO-pa3MepHbIX CUCTEM, CBOWCTBA KOTOPbIX BCe LMpe
NPUMEHSAITCA B HAHOOTOHUKE U APYrnMX 0BNnacTsax HayKOeMKUX TEXHOSTOMMN.

3adayu y4ebHoU ducyunuHbl:

- U3Y4UTb YCTPOMCTBO KBAHTOBOW SIMbl;

- OCBOUTb OCHOBHblE MOAXOAbl K KBAHTOBAHMIO COCTOSIHWUIA 3NIEKTPOHOB M AbIPOK B KBAHTOBbIX
amMax.

10. MecTo y4ye6HOM AncumnnuHbl B cTpykType OOIN: Kypc 61.B.1B.03.02 omHocumcsik
gapuamusHolU yacmu yukna b1. Hsnsemcs oucyunnuHou no 8b1bopy.

11. lnaHupyemble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/Moaysnio (3HaHUA, YMEHuUA,
HaBbIKWU), COOTHECEHHbIEe C NNaHupyeMbIMU pe3ynbTaTaMuM OCBOEHUs1 obpa3oBaTenbLHON
nporpamMmbl (KOMMNEeTEeHLMAMU BbINMYCKHUKOB):

Kog HasaHue Koa(bt) UHaunkaTop(bl) MnaHnpyemble pesynbTathbl
KOMNeTeHL MK oby4eHus
MK-1 | CnocobeH K | MK-1.1 | MpoBoant nouck | 3HaTb: yHOAMEHTanbHbIEe
dopmMynunpoBke n Hay4YHO-TEXHUYECKON OCHOBbI ONTWKN KBaHTOBO-
aHanmay nHdopmaumm ONns | pasMepHbIX CUCTEM, CBOWCTBA
nocTaBrneHHon pa3paboTkn 1 aHanm3a | KOTOPbIX MPUMEHSAIOTCH B
3agaum MEeTOAMK KOHTpons | (pOTOHMKeE;
nccrnegoBaHui B TEXHOMNOrMYeCKNX
obrnactm ONTUKM U MpoOLECcCoB CO34aHusA | YMeTb: OnucbiBaTb pasMepHble
HaHO(OTOHMKN, a HaHOCTPYKTYpUPOBaHH a(pdekTbl B KBAHTOBBIX AMaX;
Takke CMEXHbIX bIX MaTtepwanos Aansd
obrnacte Haykm u npmbopoB  kBaHTOBOW | Bnagetb: mMeTodamm pacuyeTa
TEXHUKM, 3NEKTPOHUKN N | pasaMepHbiX 3(PdHEKTOB B KBAHTOBbIX
060CHOBaHHO POTOHUKM siMax.
BblOMpaTb
TeopeTnyeckme n | MK-2.1 | OcywecTenser
3KCnepuMeHTanbHble MOAroTOBKY  peecTpa
mMeToAabl AONYCTUMbIX 3HAYEeHWUN
U3NYECKMX CBOWCTB 1
MK-2 | CnocobeH napameTpoB
cosgaBaTb 6asbl HaHOCTPYKTYPHbIX
OaHHbIX o} maTepuanos n
HU3nyeckmx KOMNNeKTylLwnx  ans
CBOWICTBax n pa3paboTku
TEXHOMNOrMYEeCKNX TEXHOMNOrMYeCKNX
0COBEHHOCTAX npoLeccos
HaHOCTPYKTYPHbIX
mMaTepuarnos,
NpoBOANTb
3KCNeprMeHTarnbHyo
npoBepKy
BblIBPaHHbIX
TEXHOMNOrMYeCKNX
peLueHnin
npoussoacTea
ONTUYECKMX "
aKyCTOONTUYEKMX
npnbopos,
nccrnegoBaTb
napameTpbl
HaHOCTPYKTYPHbIX
matepuanos B
COOTBETCTBUM c
CaMOCTOSATENBHO
BblIBpaHHOWM "
YTBEPXKAEHHOW




| MmeTogukom | | | |

12. O6beM AUCUUNIIUHDBI B 3a4€THbIX eanHMUax/yac.(s coomeemcmesuu ¢ y4e6HbIM rnaHoM) —
2/72.

dopma NpomMeXyTOYHOM aTTecTaumm 3adyeT

13. Buabl yue6Houn paboTbl

TpyaoemKkocTb
Bug yuebHom paboThl Bcero Mo cemecTpam
3
AyanTOpHblE 3aHATUS 30 30
nekumnn 30 30
B TOM YMChE: npakTuyeckue
nabopaTtopHble
CamocTtosTenbHas pabota 42 42
B TOM Yuchne: KypcoBas paboTa (MpoeKT)
dopma NPOMEXYTOYHOM aTTecTauum
3ayem
WToro: 72 72

13.1. CopepkaHne AUCLUNIIUHBI

n/m Hauuerosarine CopeprxaHve pasgena gucuunivHbl
pasgena
OVCUMNIUHBI
1. Nlekunn
BeedeHue. lNpedmem u 3adayu kypca “Onmuka KeaHmMoBbIX
11 BeedeHue. pedmem u am”. TloHasmue KeaHmoeol sAMbI, ceepxpewemku U m.n.
3adadqu Kypca. lpubnuxeHue aghghekmusHOU Macchl

PeweHue  KeaHMoOBO-MexaHU4Yeckol  3adayu 8  criy4yae
MPSIMOY20/1bHOU SIMbl ¢ G6ECKOHEYHO B8bICOKUMU CMEeHKaMu U
PasmepHoe ksaHmosaHue 8 | cmenkamu KoHeyHoU 2ny6uHbl. OCOBEHHOCMU PasMepHO20
1.2 | nonynpoeodHukossix K8aHMoBaHUsI  3HEP2emuYecKko20  criekmpa 8  MOHKoU
KeaHmosbIx AMax. MOHOKpUCMASIIUYecKol Moyrnpo8oOHUKO8OLU K8aHmMosol sMe.
KeaHmogaHue  37eKMpPOHHbIX U  ObIPOYHBLIX  COCMOSIHULL:
cxod0cmea u pasnauyqus. Tsxkemble U iegkue  ObIpKU.
FamunemoruaH JlamuHxepa. MHozocrnolHass (mpexcrioliHasi)
nosynpogodHUKosasi cmpykmypa U ee  annpoKcumayusi
rpsIMOYy20/1bHOU  K8aHMOo8OU $siMbl C BGECKOHEYHO 8bICOKUMU
CMeHKaMu U CmeHKaMu KOHEYHOU 8bICOMbI.

BepossimHocmb onmu4yecKoeo nepexoda ons
Mo1ynpo8oOHUKOBbIX K8aHmMoebIx M. Ceepxpeuwiemxu.

13.2. Tembl (pasgensbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TeMbl Buapbl 3aHaTUN (4acoB)

n/n (pasgena) oucumnnHbI Jlekum | Mpaktuyeckne | JlabopatopHble | CamoctoaTenbH | Bcero
" as paborta

1.1 Beedenue. Mpedmem u 5 - - 20 30

3adayu Kypca.

Pa3mepHoe KeaHmMoeaHue 8

1.2 M01YNPOBOOHUKOBbIX 25 - - 22 42
K8aHMOBbIX AMaX.
WTtoro: 30 - 42 72

14. MeToanyeckue ykasaHusa Ans ooy4yaroLwWmxcsa no 0CBOEHUIO ANCLUNIIUHbI
OCHOBHbIMU 3marnamu 0C80eHUSs1 OuCUUMNIUHbI S181151F0MCS:



*  U3y4yeHue y4yebHOU, Hay4dHoU U MemooOudecKkolU Jiumepamypbl, Mamepuasos nepuoduyecKux
usdaHuli ¢ rpusnevyeHUeM 3r1eKmMpPOoOHHbIX cpedcme Hay4YHOoU UHghopmauuu.

* [lo02comosKa K neKUUOHHbIM 3aHSMUSIM.
B xo00e nodzomoeKku K meKywum ammecmauyusM U rMpoMexymo4YyHou ammecmauyuu cmydeHmy
peKkoMeHOyemcsi akmueHO UCIOob308amb 371€KMPOHHbIU obpa3osameribHbIl nopmasn Moodle —
3NIeKMpPOHHas cpeda OuCyuUnuHbIl, ¢ rnpedocmasneHueM rnpe3eHmauul nekyud, 3adaHul 0ns
8bIrnosiHeHUss nabopamopHbix pabom, O0MNoHUMENbHO20 MeopemuyYecko2o Mamepuana u
HOpMamueHO-rpasoebiX OOKYMEHMO8 Mo memaM U rfepeyHel eorpocos 0risi Mnod20moeKu K
meKywum ammecmauusiM U rpoMexxymo4yHou ammecmauyuu. Takxe cmydeHmy pekomeHOyemcs
ucrionb3o8ame 8ecb Habop Memooo8 U cpedcme CO8PEMEHHbIX UHGhOPMaUUOHHbIX MeXHO102ul
015 U3y4eHUsi omedyecmeeHHOU U 3apybexxHou fiumepamypbl 1o QUCUUNIUHe, OUEeHKU U aHasu3a
€e meKywiea2o COCMOSsIHUSI U repcriekmus passumus. Emy npedocmasnsiemcs 803MOXHOCMb
pabomamb 8 KOMMbHOMepHbIX Krnaccax ¢pakynbsmema (313a aydumopusi), umems Oocmyrn K
MHmepHem-pecypcam u 351eKmpoHHOU rnoYyme, Ucriofib308amb UMEKWUECS Ha Kaghedpe OnmuKku
U CrieKmpocKonuu usuyeckoz2o hakyrbmema UHgpOopMayUOHHbIe mexHo10auu, Ucrofib308amb
pecypcbl 30HanbHOU Hay4Hou 6ubnuomeku BlY, 8 mom 4ucne aneKkmpoHHO-6ubuomeyHbie
cucmemsl.

15. [lepeyeHb OCHOBHOM W AONONIHUTENBLHOW nUTepaTypbl, PECYPCOB WHTEPHEeT,

HeoOOXoAUMbLIX ANsl OCBOEHUA AOUCUUMIUHbI  (criucok numepamypbl  OGpOpMASemcs 6
coomeemcmeuu ¢ mpebosaHusamu OCT u ucnonb3yemcsi obwasi ckeo3Hasi Hymepauyusi Ors ecex 8udos

UCMOYHUKO8)
a) OCHOBHas nuTepaTypa:
Ne McToYHmK
n/n
1 l'yces, A.N. HaHomamepuarnbi, HaHOCMpPYyKmMypbl, HaHomexHosnoauu / A. U. N'ycee .— U30. 2-e., ucnp.
) — M. : ®usmamnum, 2007 .— 414 c.
2 KynsbayuHckud, B. A. ®usuka HaHocucmem / B. A. KynbbadyuHckud. — Mockea :@usmamnum, 2022. —
’ 768 c. : un., mabn, cxem. — Pexxum docmyna: rno nodnucke. — URL:
https://biblioclub.ru/index.php ?page=book&id=687716

6) gononHuTenbHas nuTeparypa:
Ne McTouHmK
n/n
3. Hemuxosckud, B 5. ®usuka kaHMo8bIx HU3KopaamepHbix cmpykmyp / B. 5. Jemuxosckud, . A.
Byzanbmep .— M.: Jlozoc, 2000 .— 246 c.

Qusuka HU3KopasMmepHbixcucmem : YdyebHoe nocobue drisi cmyOd. 8y308, 0by4. 110 HarpasneHuro "TexH.

4. gusuka"/ A. A. Wuk, J1. I". bakyes, C. ®. MycuxuH, C. A. Pbikos; 100 obw.ped. B.U.UnbuHa, A. 4. Llluka
.— CI16. : Hayka, 2001 .— 154 c.
5. ®noeee, 3. Badayqu no keaHmMoeol mexaHuke / 3.®@nrozze ; lep. ¢ aHen. b.A. Jlbicosa; Nod ped. A.A.
Cokonosa .— Yepenosey : Mepkypud-lipecc, 2000-T. 1 .— 2000 .— 341 c.
6. ®nrozee, 3. 3adayqu no keaHMosol mexaHuke / 3.@nrozze; lNep. ¢ aHaen. b.A.Jlbicosa; M0d ped.
A.A.Cokonosa .— Yepenosey, : Mepkyput-lipecc, 2000-T.2 .— 2000 .— 315 c.
7. Onmuka HaHocmpykmyp / C.B. NanoHeHko [u dp] nod ped. A.B. ®edoposa. — Cl16. : Hedpa, 2005 — 326 c.
8. BbpaHOm, H.b.Keaszudacmuubl 6 ¢busuke KoHOeHcuposaHHo2o cocmosiHusi / H.b. BpaHom,
B.A.Kynbba4uHckull .— W30. 2-e, ucnp. — M. : ®USMATIINT, 2007 .— 631 c.
9. 1O, MNMumep. OcHosbl pusuku nonynposodHukos / NMumep KO, MaHyanbKapdonra ; NMep. N.U. PewuHod; Mod
ped. b.I. BaxapyeHsi .— 3-e u3d. — M. : Qusmamaum, 2002 .— 560 c.
10. Hokc, P. Teopusi akcumonros / P.Hokc ; lep. ¢ aHen. KO.B. KoHobeesa; nod ped. B.M. AepaHosuya .— M. :
Mup, 1966 .— 219 c.
11. Cnamep, . Juanekmpuku, nonynpoeoOHUKuU, memanisl! / [xx. Crnamep ; nep. ¢ aHen. E. I". J[laHOcbepaa
u 0p. nod ped. B. J1. boH4-bpyesuda .— M. : Mup, 1969 .— 644 c.
12. Haebidos, A.C. Teopusi meepdozo mena : yyebHoe nocobue 05 cmyd. pu3. crey. 8y3o8 / A.C. [asbidos
.— M. : Hayka, 1976 .— 639 c.
13. AHOo, T. BnekmpoHHble ceolicmea dgymepHbIx cucmem : [lep. ¢ aHen / T. AHOo, A. @aynep, @.

CmepH .— M. : Mup, 1985.— 415¢c.

B) MHCbOPMALMOHHbIE 3M1EKTPOHHO-06pa3oBaTeNbHble Pecypchi:

Ne n/n M CcTOYHMK

14. lNouckoeasi cucmema e-library.ru

15. lMouckoesasi cucmema google.ru

16. Apxue Hay4HbIX XypHasios http://arch.neicon.ru/

17. EoduHoe okHO docmyna k obpa3ogsameribHbIM pecypcam. bubnuomeka http://window.edu.ru/

18. AnekmpoHHbIt kamanoz 3HE BI'Y https.//www.lib.vsu.ru/

19. AnekmpoxHas 6ubnuomeka lNone4yumenbcKo20 cogema MexaHUKo-MameMamu4eckoz2o ¢hakyrnbmema

MrY lib.mexmat.ru




16. lMepeyeHb y4yeOHO-MeTOAMYECKOro obecneyeHUs ANsi CaMOCTOATENIbHOW pPaboThbl
(y4ebHo-memoduyeckue pekomeHOauyuu, rocobus, 3adaqyHuku, Memodu4yeckKue yKalaHUsi MO BbIOSIHEHUI
rnpakmu4yeckux (KOHMPOoJsibHbIX) pabom u 0p.)

Ne McTouHnk
n/n

OcHosbl ormuKU U CrIEKMPOCKOMNUU K8aHMOBbIX MOYeK | y4ebHo-memodudyeckoe nocobue 051 8y308 :
[0 nposedeHus crnieyuansHo20 ¢hu3d. npakmukyma cmyd. 1 k. maeucmpamypsl, 06y4. 1o npospammam
"®u3uka onm. seneHul"” u "Onmuka HaHOCMPYKMypupo8aHHbIX Mamepuanos” Ha Kagh. onmuku u
1. criekmpockonuu ¢u3s. gpak. BopoHex. eoc. yH-ma 0Onsa HanpasneHus 010700 - ®usuka] / BopoHex. eoc.
yH-m ; [cocm. : O.B. OeyuHHukosu 0p.] .— BopoHex :@ M3damenbcko-ronuepaghudeckul UeHmp
BopoHexckozo eocydapcmeeHHo20 yHusepcumema, 2013 .— 80 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-155.pdf>.

AnmyHuH, K.K. Onmuka HaHocmpykmyp u HaHoMamepuasnos : y4ebHoe nocobue / K.K. AnmyHuH. - 2-e
u3d. - Mocksa : Qupekm-Medua, 2014. - Y. 1. Mukpockonuyeckue ypagHeHuUs 31eKkmpoduHamuku. - 82
c. - ISBN 978-5-4475-0322-2 ; To xe [OrnekmpoHHbIl pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=240553.

AnmyHnuH, K.K. Onmuka HaHocmpykmyp u HaHoMamepuarsnos : y4ebHoe nocobue / K.K. AnmyHuH. - 2-e
u3d. - Mockea : Jupekm-Medua, 2014. - Y. 2. YpaeHeHus Onsi amoMHbIX nepemeHrHbix. - 61 c. - ISBN
978- 5-4475-0323-9 ; To xe [BnekmpoHHbIl pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=240554.

17. WNHdOopMaLMOHHbIE TEXHOMOIMU, UCNOJb3yeMble AN peanusauum y4eoHomn
AUCLUUNIUHBI, BKITIOYasa nporpamMmHoe obecnevyeHne u uHpopmaumMoHHO-CNpaBoOYHbIe
cucteMbl (Npn Heo6xo0AMMOCTH)

B y4ebHoM nipouyecce ucrionib3yromcesi criedyruwue obpasosamesibHble mexHosioauu. [1o
obpa3oeamerbHbIM ¢hopMaM: JIEKUUOHHbIE U rpakmu4yeckue 3aHamus. [lpeobnadarowumu
memodamu u rpuemam oby4eHus 8n5omcs: 06bACHUMENbHO-UMIICMpPamueHble (06bsCcHeHue,
rnokas — demMoHcmpauusi y4ebHo20 mamepuara u 0p.); akmueHble (aHanu3 y4ebHol u Hay4Hou
lumepamypebl, cocmasrfieHue cxem u 0p.) U UHmMepakmueHble, 8 mMOM 4Yucre U epyrnrnosbie
(83aumHoe o0byyeHue 8 ¢bopme 10020mMoeKU U 06Cyx0eHUsT 00Knados), UHHOPMaUUOHHbIE;
MyrnbmumeouliHble (paboma ¢  caumamu  akaOeMu4dyeckux  CmpyKmyp, Hay4Ho-
uccredosamernbCKUX oOpeaHu3auull, 3NeKmMpPOHHbIX bubnuomek u u 0p., paspabomka
npeseHmauyud, coobweHul u doknados, paboma ¢ 3r1eKmpPoHHbIMU 0by4Yarouwumu rnpospammamu
um.n.).

OpzaHu3ayuoHHasi cmpykmypa JIeKUUOHHo20 3aHamus: 1. ®@opmynuposka membl, uenel
3aHsamus, nocmaHoska npobrieMHo20 sorpoca. 2. PasbsCHeHUe 80Mpoco8 meopemuyeckoeo U
rnpakmu4yeckoz2o rnaHa O7s peweHus rnocmaesseHHou npobnemsl. 3. PaccmompeHue nymeu
peweHusi npobrieMHo20 80rpoca Ha KOHKPemHbIX fpumepax. 4. 3aknwdeHue, popmyrnuposka
ebigodos. 5. @opmynupoeka 3adaHusi 0ns camocmosimesibHou  domawHel pabomebl.
O3gyyusaHuUe memebi criedyroue20 3aHImus.

Tekywuli KOHMpPOsib pPoeodumcsi rymemM [rpo8epPKU KOHCMEKMOo8 JfeKyuli, 8X00H020
KOHMPpoOJis (8 sude camocmosimersibHbIX U KOHMPOIsbHbIX pabom, 0oknados u peghepamos).

lpu peanusayuu OuCYUNIUHbI C UCMOMb308aHUEM OUCMaHUUOHHbIX 0b6pa3ogameribHbIX
mexHo102ull UCrosb3ymCcs UHCMPYMEHMbI 31EKMPOHHOU UHGOopMayUuOHHO-0bpazoeamersibHoU
cpedbl BIr'Y «3nekmpoHHbIl yHusepcumem BIlY» (https://edu.vsu.ru) u/unu “MOOK Bry”
(https://mooc.vsu.ru), cepsucbl esudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.),
3/1EKMPOHHas noYma, MecceHOXxepbl U couycemu.

1 lNouckosas cucmema e-library.ru

2 lMouckoeas cucmema google.ru

3 Apxue Hay4YHbIX XypHarsnos http://arch.neicon.ru/

18. MaTepmnanbHO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:
Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKYeHUs1 K cemu "MIHmepHem" u obecredyeHuem
docmyrna 8 351IEKMPOHHY0 UHGhOpMayUOHHO-0bpazosamernbHyto cpedy BI'Y, lNpoekmop BenQ MS



612ST, [ocka masHumHo-mapkepHas 100*200. [lpoepammHoe obecrniedyeHue: OC Windows
(WinPro 8 RUS Upgrd OLP NL Acdmc), MicrosoftOffice (OfficeSTD 2013 RUS OLP NL Acdmc).
lMpozpammHas cucmema Onsi 0BHapy>XeHUSI MEKCMO8bIX 3aUMCmME08aHuUll 8 y4EebHbIX U Hay4HbIX
pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each AcademicEdition
Additional Product. [llpozpammHbitikomrnekconadBM - MathWorks. Cucmema uHXeHepHo20
modenuposaHusi ANSYS HF AcademicResearch.

Peanusayusi ducyunnuHbl C MPUMEHEHUEM 3/1eEKMPOHHO20 0by4YeHUs: u OuCmMaHUUOHHbIX
obpa3zosamersibHbIX MEXHOMO2UU  ocywecmensemcsi 4Yepe3 obpazosameribHbIl  ropmarnl
"OnekmpoHHbIU yHUsepcumem BIY" (https.//edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPeACTB:
19.1. lepeyeHb KOMNETEHUUN C YKa3aHueM 3tanoB OpMUpPOBaAHUA U
nsaHMpyeMbIX pe3ynbTaToB 00y4yeHus

MnaHupyemble
pe3ynbTaTbl 00y4YeHus Sransl hopMupoBaHms
Kopg n cogepxaHue (nokasaTen AOCTIKEHu KoMneTeHuumn (pasaensl
KoMneTeHuun (unu 3aA1aHHOTO ypOBHA (Tembl) gucumMnNnHLl UK $0C
ee yactn) OCBOEHMA KOMNETEHLN Moayns n nx (cpencTBa oueHMBaHNS)
NnocpeacTBOM
- HanMeHOoBaHUe)
opMUPOBaHMSA 3HAHWN,
YMEHMWIN, HaBbIKOB)
MK-1. CnocobeH «k
hopMynnpoBke "
aHanuay
nocTaBneHHON
3agauu
nccrnegoBaHun B
obnactm OMTUKM W
HaHOOTOHUKN, a
TaKke CMEXHbIX
obnacte Haykn w
TEXHUKM,
060CHOBaHHO
BblGUpaThb
TeopeTnyeckue n
aKcnepvMeHTanbHble | 3HaTb:
MeToabl dyHOaMeHTanbHbIe
OCHOBbI OMTUKM
MK-2. CnocobeH KBaHTOBO-pa3MepHbIX
co3gaBaTb 6asbl CHCTEM, CBOWCTBA
OaHHbIX O KOTOPbIX NPUMEHSOTCS Beepnenwe. MNpegmet u
hr3nyeckmx B DOTOHUKE; 3apaun Kypca.
CBOWCTBax n .
. YCTHbIN onpoc.
TEXHOMOrMYECKNX YMeTb: onucbiBaThb PasmepHoe kBaHTOBaHwWE B
0COBEHHOCTAX pasMmepHble 3 deKTbl B NnonynpoBOAHUKOBbIX
HaHOCTPYKTYPHbIX KBaAHTOBbIX siMaXx; KBaAHTOBbIX sSIMax.
MaTepumarnos,
NpoBOANTb Bnagetb: meTogamm
3KCNeprMeHTarnbHyl0 | pacyeTa pa3MepHbIX
npoBepKy 3(hPEKTOB B KBAHTOBbIX
BbIOpaHHbIX AMax.
TEXHOJNOMMYECKMX
peLleHnn
npon3BoacTBa
ONTUYECKMX U
aKyCTOONTUYEKMX
npmbopos,
uccnegoBatb
napameTpbl
HaHOCTPYKTYPHbIX
MaTepuarnos B
COOTBETCTBMM C
CaMOCTOATENbHO
BbIOpaHHOM 1
YTBEPXKOEHHOM




METOOMKOM |
MpomeXxyTo4yHasa aTTecTauus (3a4er) KM

19.2 OnucaHue Kpumepuee u uwkKasbl OUeHU8aHuUs1 KomnemeHyuu (pe3ysibmamos
ob6y4yeHusi) npu NPomMexxymo4YyHoU ammecmauuu

Lns oueHusaHus pe3ynibmamos oby4yeHusi Ha 3a4eme ucrosnb3yrmcs crnedyrujue
rnokasamenu (3YHb1 uz 19.1):
+ 3HaHue y4ebHo20 Mamepuarna, enadeHue MoHIMUUHbLIM annapamom U meopemu4yecKumu
ocHogaMu QUCUUMNIUHBI;
+ YMEHUE C8513bi8amb MEOPUKD C MPaKMuUKoU;
« YMEeHue onucbieamb OCHOBHbIE XapaKkmepucmuku criekmpasibHbix npubopos;
4) enadeHue 3HaHUSIMU O MEeopemuYeCKUX OCHO8ax U COBPEMEHHbIX Memoodax MOMEKYSpHOU
CreKmMpOoCKonuu.

CooTHoLeHue nokasarersneu, KputepueB U WKalibl oueHUBaHUA pe3ynbTaToB O6y‘-IeHVIS|.

YpoBeHb
KpuTepum oueHnBaHns KOMNETEHLNI ccopmupoBaH | Llkana oueHok
HOCTU
KOMMeTeHUun
lMoceweHue nabopamopHbix 3aHsmudl. [lpasunbHo u 8ospemsi | [1o8bIWeHHbIU 3a4YmeHo
8bIMOMIHEHHbIe n1abopamopHbie 3adaHus. [lpasurnbHbie omeemsbl Ha 6a3sosnblli U
KOHMPOJIbHbIE 8OMPOChKI 80 8PEMS 3a4ema. rnopoeosasbili
YPOBHU
Cucmemamuyeckue nponycku 3aHamull 6e3 y8aXumesibHbIX MPUYUH. - He3aymeHo
HeenblinonHeHHbIe nabopamopHbie 3adaHus. HesepHo
cebopmynupoeaHHble omeemhbl Ha KOHMPOJSIbHbIE B0rPOCkl 80 8PEMS
3ayema.

19.3 Tunosebie KOHMPOJIbHbIE 3a0aHUsl UJlU UHble Mamepuarsbl, Heo6xodumbie Osisi OUeHKU
3HaHul, yMeHull, HaebIKO8 U (unu) onbima desimesibHOCMU, Xapakmepu3yroujue amarnbl
¢ghopmupoeaHusi kKomrnemeHyuli 8 npoyecce oceoeHuUss obpazoeamesibHoOlU npozpamMmabl

19.3.1 [lepeyeHb 80orpocoe K 3a4emy:

1. MpeameT 1 3agaum kypca “OnTrka KBaHTOBLIX iM”. [TOHATUE KBAHTOBOW AMbI, CBEPXPELLETKN U T.M.
2. MpnbnmkeHne appeKTMBHON Macchl.

3. PelwleHne kKBaHTOBO-MeXaHNYECKOW 3a4a4un B criydae npsiMoyrosibHOM siMmbl ¢ 6ECKOHEYHO
BbICOKMMW CTEHKaMMU

4 PelleHne KBaHTOBO-MeXaHUYECKOW 3a4a4un B Criydae NpsiMOYrofibHOM siMbl CO CTEHKaMU KOHEYHOW
BbICOTbI.

5. Ocob6eHHOCTM pa3mMepHOro KBaHTOBaHUSA AHEPreTUYECKOro CrnekTpa B TOHKON
MOHOKPUCTanIM4eckom nonynpoBogHNKOBOM KBAHTOBOW sIME.

6. KBaHTOBaHME 9MNEKTPOHHbIX U AbIPOYHbIX COCTOSHUIA: CXOACTBA U Pa3nuyus.

7. Tspkenble n nerkme OblpKu.

8. MamMunbToHWaH JlaTnHxepa.

20 MHorocnoriHas (TpexcrnonHas) nosynpoBOAHMKOBAs CTPYKTypa U ee annpokcMmauus
NPSIMOYrOfIbHOW KBAHTOBOW IMOM C 6€CKOHEYHO BbICOKMMM CTEHKAMM N CTEHKAMN KOHEYHOW BbICOThI.

21 BepoAaTHOCTb onTMYecKoro nepexoga Ans nosynpoBO4HUKOBBIX KBAHTOBLIX SIM.

22 CeepxpeLueTku.

19.4. MeTognyeckue matepuanbl, onpegensolive npoueaypbl OLeHNBAHUA 3HAHUN, YMEHUN,
HaBbIKOB U (MNN) oNbiTa AeATENbHOCTU, XapaKTepn3yrLWwmx 3Tanbl opMupoBaHUS KOMNEeTeHLUN

OueHka 3HaHWW, YMEHUN N HABbLIKOB, XapakTepuayolasa atanbl OpMUPOBAHUA KOMMNETEHUMIA B
pamKax n3y4yeHns ANCUMNINHbBI OCYLLECTBNAETCH B XO4e TEKyLLEeN U NPOMEXYTOYHON aTTecTaumm.

Tekywaa aTrectaumsi NPOBOAMTCS B COOTBETCTBUM C [lonoxeHnem O TeKywen aTtTectauum
obyyatomxca no nporpammam BbiCcllero obpasoBaHnsi BopoHexckoro rocygapCTBEHHOrO
yHuBepcuteTa. Tekylwasa attectauusa npoBoAnTCSa B bopMe: YCTHOro onpoca (MHAuBMAYanbHbIN Onpoc,



dpoHTanbHass Gecega); TECTUPOBaHWS; OLEHKM  pe3ynbTaToB  MPaKTUYECKOM  OeATeNbHOCTU
(BbINONTHEHUWE nabopaTtopHbIX paboT). Kputepun oueHnBaHust NpUBeAEHbI BbilLE.

MpomexyToyHasa arTecTaums NPOBOAMTCA B COOTBETCTBUM C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm oby4varoLLMxcs No NporpaMMam BbicLIEro obpas3oBaHus.

KOHTpOnbHO-n3mMepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKIOYalT B cebs
TeopeTnYeckne BOMPOCHI, MO3BONANOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUW.  [lpakTuyeckun
YPOBEHb NOJy4YEHHbIX 3HAHUI OLlEHNBAETCS NPU CAave OTYETOB MO NlabopaTopHbIM paboTam.

Mpw oLeHMBaHMM UCMONb3YeTCs KayeCTBEHHAs LUKana oueHoK. Kputepun oueHnBaHMsA NpuBELEHbI
BbILLE.



