MMNMHOBPHAYKU POCCUN
SENEPAINBHOE MOCYAAPCTBEHHOE BIOKETHOE OBPA3OBATESTbHOE YYPEXKOEHUE
BbICLLEMO OBPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

/)
SV YTBEPXKOAIO
/] 3aBefyoLmn kaegpon
, ﬁ _ONTUKW M CNEKTPOCKOMUU
7V < (OBuuHHUKOB O.B.)
= nognuce, pacwugposka nodnucu

21.06.2023 r.

PABOYASA NPOrPAMMA YYEBHOWU AUCLIUMIINHDI

51.B.[1B.01.01 J1azepHble TEXHONOIMU B MegnLnHe
Ko0d u HaumeHosaHue @UCL{UI'IJ'IUHbI 8 coomeemcmauu ¢ Y4ebHbIM ririaHoM

1. lUnhbp n HammeHoOBaHMe HanpaBneHUs NoAroToBKU/CNneLnanbHOCTH:
03.03.02 — Qu3suka

2. Mpodunb noaroroBku/cneunanusauun/marncTepckas nporpamma:
Qu3uka 1a3epHbIX U crieKmpasibHbIX mexHono2auu

3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: Boicwee obpa3zosaHue (bakanasp)

4. ®opma obpa3oBaHuNA: 04YHas

5. Kadbeapa, oTBevyarowasn 3a peanmsaumio AUCUUNIUHLI: Kaghedpa ornmuKku u
criekmpockonuu

CocTtaBuTtenu nporpaMmmbil: TambsiHuHa EneHa lNasnoeHa, kaHOuGam ¢bu3uko-

Mamemamu4ecKux HaykK, doueHm

7. PexomeHpaoBaHa: HMC gusuyeckoco gpakynbmema om 20.06.23 2. npomokosn Ne 6

(HaumeHosaHue pekomeHOyrowel cmpykmypsbl, 0ama, HOMep Pomokosa)

8. YuebHbIn roa: 2025/2026 CemecTtp(-bl): 6



9. Llenu n 3apaym y4e6HON ANCLUNIIUHDI:

Llensimu oceoeHusi y4ebHoU QucyunauHbl S8MSOMCS. NONyYeHNe TEOPETUYECKNX 3HAHUN
N MNpaKTUYECKUX HaBbIKOB B 0ONACTM COBPEMEHHbLIX fa3epHbIX TEXHOMOTUA, MPUMEHSIEMbIX B
MeauumHe.

3adayu y4ebHoU ducyunmnuHsbl:
-U3y4nTb MEXAHU3MbI B3aUMOAENCTBUS NTA3ePHOro U3NyYeHUs: ¢ BUONOrMYECKUMU KNeTKaMu;

- AaTb Krnaccudukaumio nasepHbIX YCTAHOBOK, NPUMEHSIEMbIX B MeAULMHE, UX YCTPOWCTB M
NPUHLMMNOB paboThbl.

Mecto y4yebHOM aucuunnuHbl B cTpykType OOIl: 4yactb, chopmupyemas yyacTHUKamm

obpasoBaTenbHbIX OTHOLIEHWUA, ANCUMNNUHBLI Mo Bblbopy (B1.B.AB.1), 6riok b1.

10. KomneTeHuum oby4arowerocs, hopmMmmpyemMbie B pe3yrnbTaTe OCBOEHUSA

AUCUMNNJTIUHDI:
Kog HasBaHwne Kog(bl) NHankaTop(bl) MnaHnpyemble pesynbTaTbl
KOMMeTeHLMM 06y4eHus
MK-1 | CnocobeH MK-1.1 | demoHcTpupyeT 3HaTb: OCHOBBbI nasepHomn
aHanuampoBaTb rnybokune 61uomeanLUmMHbI
cyulecTByoLimne COBpPEMEHHbIE 3HaHusA | U knaccudukaumo NasepHbIX
TeXHUYeckune B obnactu TexHonorui | YCTAHOBOK, NPUMEHAGMbIX B
peLueHus ans npnbopos  kBaHTOBOI | MEANUMHE, @ TAKXE NX yCTPOUCTBO U
peanu3auuu SMNEKTPOHUKM u | MPVHLMN paBoTbI.
napameTpoB (POTOHUKM Ha OCHOBE .
paspabaTtbiBaeMbIx HaHOreTepoCTPYKTYP YMETb:  MPUMEHATL  SHAHWA O
- COBPEMEHHBIX MeOULMHCKNX
nasepHbIX YCTPOWUCTB nasepHbIX yCTaHOBKax B
npodeccuoHanbHON AeSATENBHOCTH.
CnocobeH KpuTudecku
MK-12 | ouennsats n | Bnagetb: MeToAamu ONTHKO-
WHTepnpeTMpoBaTb KanopnmMeTpnu4eCckon CnekTpockonmm
HoBeLLMne 61000BLEKTOB, (POTOOUHAMMYECKON
OOCTUXKEHUSA TEopUU U Tepanuu, MarHI/ITHO-J'IasepHOVI
NPakTUKN usmndecknx | Tepanum, nyopecLeHTHOro
MCCﬂeﬂ.OBaHMVl ans MUKpOaHalnaa, nasepHas
pelleHnsi 3agay B | METOAWKON OGHOBMEHNWS KOXM.
obnactu nasepHbIX
TexXHonorum
nK-1.3 YMeeT ocylecTBnsiTh
Mouck  nasepoB C
Onmskumm
Xapaktepuctukamm B
nuTeparype " B
OPYrMX COBPEMEHHbIX
NCTOYHMKaX
MHdopMaLnm
cornacHo
COCTaBIIEHHOMY
nnavy, onpenensitb no
pesynbTataM aHanuaa




nutTepaTypHbIX
OaHHbIX U Opyrux
WUCTOYHMKOB
nHdopmaumm
KOHCTpYKUUU "
TexHonoruu
N3roToBMEHUS
paspabaTtbiBaeMbIx
nasepHbIX YCTPOUCTB

MK-2 | CnocobeH MK-2.1 | 3Haet OCHOBHbI€E
y4yacTBOBaTb B MeToabl  PM3NYECKNX
paspaboTke nccnegoBaHun B
TEXHOMOrMYecKnx obnactu nasepHbIx
MapLUpyTOB npu TEeXHororum
N3roTOBIIEHUN
HOBbIX Moaenen
npm60pos¥ BnageeTr ymeHusMU B
KBaHTOBOM MK-2.2 | obnactn paspaboTku
SNEKTPOHKM TEXHOMNOMMYeCcKnxX

MapLUpyTOB npw
W3rOTOBIIEHUN  HOBbIX
mMogeneu npnbopos
KBAHTOBOW
SMNEKTPOHUKM

MK-2.3 AHanuaupyeTt
BO3MOXHOCTH
peanusauuu
pacyeTHbIX
napameTpoB B
pasnuyHbIX BapuaHTax
KOHCTPYKLIMM

pa3spabaTbiBaeMbIx
nasepHbIX YCTPOMCTB

11. O6Gbem AMcuUMNUHBLI B 3a4eTHbIX eauHULAax/4ac.(e coomeemcmeuu ¢ y4ebHbIM
nnaHom) —__ 2| 72

dopmMa NpoOMEXYTOYHOMN aTTecTauumn(3ayem/3K3amMeH) 3a4em ¢ OUEHKOU

13. Buabl yue6Homn paboThl

TpyaoemKoCTb

Mo cemecTpam
Bug yuebHon paboThl P

Bcero

AyONTOpPHbIE 3aHATUS 28 28




nekunun 28 28
B TOM yucne: npakTu4eckme
nabopaTopHbie
CamocTtosaTtenbHasa paboTta 44 44
B TOM 4ucrie: KypcoBasi pabota
(NpoekT)
dopma NPOMEXXYTOYHOW aTTeCTaLmm
3a4yem ¢ ouyeHKoU
UToro: 72 72
13.1. CoagepxaHue pasgenoB AUCLUMIIUHbI:

Ne Hanmerosanve pasnena CopepxaHue pasgena aMcumnimHbl
n/n OVCUMMIUHDI
01 | OcHoebi naszepHoll Budbi 83aumodelicmausi nasepHO20 U3/lyHeHUs C XU8biMU
buomeduyuHbI obbekmamu. Npumepb! npuMeHeHUs n1a3epos 8 buomMeduUYUHCKOU
02 | Jlazepbl Onsi TeepOomerbHbie nia3epbl. [asoebie nasepbl. KUOKOCMHbIE nasepkbl.
6uomMedUUUHBI lMonynposodHuKosble nasepkl. Xumudeckue nasepebl. Jlazepsl Ha yeHmpax
oKpacku
03 | MNepcnekmugHbie Onmuko-Kkanopumempuydeckasi Ciekmpockonusi 6uoobsekmos.
J1a3epHble Memoobi 8 ®omoduHamuyveckas mepanus. MaeHumHo-nasepHast mepanus. JlasepHasi
meduyuHe u buonoauu Memooduka 06HoBeHUs KOXU. @yopecueHmMHbIU MUKpoaHanu3
04 | Knaccudbukauyusi na3epHbix JlazepHbili ckanbnens. JlazepHbie MeOQUUUHCKUE yCmMaHO8KU NMepeozo
YCMaHOoBOK, MPUMEHSIEMbIX 8 | MOKOMeHUs «SIHmMapb-2®@x» u «Sxpoma-2». MHo20yHKUOHaIbHbIE
meduyuHe, ux ycmpolicmeo u | 51a3epHble MeOUUUHCKUE yCmaHO8KU HO8020 MOKOIeHUsT murna «5xpoma-
npuHyun pabomesl. Med» u «KynoH-Med». Tepaneemuyeckue na3epHble u c8emoduoOHbIe
usnyyamenu
13.2. Paspenbl gucumninunHbl U BUAbl 3aHATUNA:
Bugpbl 3aHsaTUN (4acoB)
Ne HanmeHoBaHue pasgena
MpakTy Jlabopa |CamocTosaTenb
n/n OMCUMNNUHGI Jlekumm Bcero
yeckne TOPHbIE Haga paboTa
01 OcHo8bl nasepHoli 6UoOMedULUHbI 2 11 13
02 | Ilasepni Onsi 6uomMeduUUHbI 8 14 22
03 | lNepcriekmugHble asepHbie 10 7 17
mMemoOdbl 8 MEOUUUHE U
buornoauu
04 | Knaccugbukauusi nazepHbix 8 12 20
yCMaHoB0K, NPUMEHSIEMbIX 8
meduyuHe, ux ycmpolicmeo u
npuHyun pabomai.
Yimozo 28 44 72

14. MeToanyeckue ykasaHmsa Ans ody4aroLWmxca no 0OCBOEHUIO AUCLUMNIIUHDbI
(peKomeHOauuu 06y'-/afou4umc,q 10 oceoeHuUr OUCHUI'IJ'IUHbI.' paGoma C KOHCcreKmamu /'IeKL(LIL7, rpeseHmayuoHHbIM
Mamepuarsiom, 8bIMoSIHEHUE NpakmuyYeckux 3adaHull, mecmos, 3adaHuli mekyw,eli ammecmauuu u m.o.)

OcCHO8HbIMU 3marnamu 0C80eHUs UCUUMNIIUHbI S8MS0MCS:




*  W3yyeHue  y4ebHOU, Hay4yHOU U MemoOuyeckol  siumepamypbl,  Mamepuarnos
riepuoduyeckux u3daHul ¢ npusriedYeHUeM 3fIEKMPOHHbIX cpedcme Hay4YHoU UHGopmMayuu.

* [lod2comoeKa K NTeKUUOHHbIM 3aHSIMUSIM.
B xo0e nodzomoeku K mekywum ammecmauusiM U rpoMeXymoyHoU ammecmauuu cmyOeHmy
pekomeHOyemcsi akKmueHO UCIOoMb308amb 35IEKMPOHHbIU obpa3oeameribHbIl ropman Moodle —
37IeKMpPOHHasi cpeda OucuurnuHbl, ¢ rnpedocmasneHuem rnpeseHmauyul nekuut, 3adaHuli Ons
8bIMoNHeHUs1 nabopamopHbix pabom, OONOAHUMENLHO20 Mmeopemuyecko2o Mamepuana u
HOpPMamueHO-pasosbix OOKYMEHMOo8 Mo memam U rnepeyHel 80rpocos Ors Mod20mosKu K
meKywumMm ammecmauusmM U rnpoMexymoyHol ammecmauuu. Takxe cmydeHmy pekomeHdyemcs
ucrionib308ampb 8eCb Habop mMemooos8 u cpedcme CO8PEMEHHbIX UHGOPMAUUOHHbBIX MEXHOsI02ul
Or151 U3y4eHuUs ome4yecmeeHHoU U 3apybexxHol numepamypbl Mo QUCUUNIUHE, OUEHKU U aHanusa
ee mekywie20 COCMOsIHUSI U repcriekmus paszsumusi. Emy npedocmaensemcs 803MOXHOCMb
pabomamb 8 KOMIMbOMeEpPHbIX Kraccax chakynbmema (313a aydumopusi), umems Oocmyrn K
MHmepHem-pecypcam u 351eKmpoHHOU r1oYyme, UCrosib308amb UMEWUECS Ha Kaghedpe ornmuku u
criekmpockonuu u3u4eckoeo ¢hbakynbmema UHOPMaUUOHHbIE MEXHO02UU, UCOMb308amb
pecypcbl 3oHanbHoU Hay4qHou 6ubnuomexku BIY, 6 mom 4qucne 31eKmpoHHO-6UbIUOMeYHbIe
cucmemsl.

15.YuyebHO-MeTOAUYECKOEN MHpOPMaALIMOHHOE obecneyeHne AUCLUNIUHDI:
(cnucok numepamypbi oghopmnsiemcsi 8 coomeemcemeauu ¢ mpebosgarHuamu FOC u ®IOC, ucnonb3yemcsi
obuwasi ckeo3Hasi Hymepauusi 0715 ecex sudo8 iumepamypbl)

a) OCHOBHas nuTepaTypa:
Ne n/n McToYHMK

1 Jlebedes, B.®. JlasepHasi pomoHuka : y4ebHo-memoduyeckoe rnocobue : [16+]/ B.®. [lebedes ;
YHusepcumem UTMO. — CaHkm-llemepbype : YHusepcumem UTMO, 2019. — 108 c. : un., mabn., cxem. —
Pexum docmyna: o nodnucke. — URL: https.//biblioclub.ru/index.php ?page=book&id=566766

CospemeHHas annapamypa na3epHo20 2azoaHasnusa 0551 MeOUUUHCKUX NPUnoXeHul : y4ebHoe
nocobue / A. M. KabaHos, 1O. B. Kucmenes, O. FO. Hukugboposa, 0. H. lNoHomapes. — 2-e u30., ucrip.
— Tomck : CublrMy, 2017. — 90 c. — Tekcm : 35ieKmpPOHHbIl // JlaHb : a1eKmpoHHO-6ubnuomeyHasi
cucmema. — URL: https://e.lanbook.com/book/113523

3 CospeMeHHbIe fla3epHO-UHhOopMayUOHHbIE mexHonoauu / KonnekmueHasi MoHoepacgbusi rod peo.

lMaHyeHko B.A., Jlebedesa @.B. - M. : UimepkoHmakm Hayka, 2015.-953 c.
https.://www.rfbr.ru/rffi/fru/annotated_project reports/o 1936715#477

©0) gononHuTeNbHas nuTeparypa:
Ne n/n NcTouHuK

4 Onmuka 6uonoaudeckux mkaHel. MemoOdb! paccesiHus ceema 8 MeduUUHCKOU duasHOCMUKe =
Tissueoptics. nght Scattering methods and instruments for medical diagnosis / B.B. Ty4yuH ; nep. caHern.

PN EN - Al ANR AN TIIAT ANnAn N rna

5 Jlasepb! u 805I0KOHHas ormuka 8 6uome6uuUHCKux uccnedosanusix / B.B. TyyuH .— U30. 2-e, ucrip. u dor.
— M. : DUSMATIINT, 2010 .— 488 c. : un., mabn. — bubnuoep.: c. 416-482 .— [pedm. yka3.: c. 483-488.

Jlazepbl yribmpakopomkux UMriynbCco8 U Ux npuMmeHeHus : [yd4ebHoe nocobue] / I.I". Kprokos .—

6 HoneonpydHsbit : Uumennekm, 2012 .— 247 c.

7 Onmuka u na3epbl, 8KIK04Yast B0/IOKOHHYIO ONMUKY U orimuYeckue 80/1H0800bl / Mamm SHe ; nep. ¢ aHan.
H.A. JlunyHosol [u dp.]; nod ped. B.B. MuxatinuHa .— M. : Mup, 2005 .— 541 c.

8 Jlazepsl. JlasepHbie cucmembi / .U, Joneux, B.E. lNpusanos ; Poc. akad. Hayk, [JansHegocm. omoa-Hue,
TuxookeaH. okeaHors. uH-m um. B.U. Unbuyesa , C.-llemepb. 2oc. nonumexH. yH-m .— Bnadueocmok :
HanbHayka, 2009 .— 202 c.

9 MonekynspHas buomeduyuHa [OriekmpoHHbIU pecypc] : y4ebHoe nocobue 0 8y308 : [Ona cmyd. 6uorn.-

rous. ¢hak. 4 K. 04HOU U 0YHO-3a04. hopMbl 06yHeHus:, Ot MazucmpaHmos 1-20 200a obyqeHus, Ons
HanpaeneHut : 020400 u 020400m - buonoeus]. Y. 2 / BopoHex. eoc. yH-m ; [cocm.: O.A. CaghoHosa, A.A.
Azapkos, M.B. flywuk u dp.] .— SnekmpoH. mekcmosbie 0aH. — BopoHex : Misdamernbckuti dom BlY,
2014 .— Baen. ¢ mumyna skpaHa .— Ce80600HbIl docmyrn u3 uHmpacemu Bl'Y .



https://biblioclub.ru/index.php?page=book&id=566766
https://www.rfbr.ru/rffi/ru/annotated_project_reports/o_1936715%23477

Jlazepbl. UcnonHeHue, ynpasneHue, npumeHeHue / tO. Adxnep, I.-U. Alxnep ; nep. ¢ Hem. J1. H.
10 | KasaHueseoli .— M. : TexHocgbepa, 2008 .— 438 c.

11 JlasepHble cucmembi / FO.A. Banowut [u dp.] ; nod ped. FO.C. lpomacosa .— M. : AHyc-K, 2010

B) MH(POPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE Pecypcebl:

Ne n/n NCTOYHMK

MounckoBasa cuctema e-library.ru

MounckoBasa cuctema google.ru

ApXu1B Hay4HbIX >XypHanos http://arch.neicon.ru/

EgvHoe okHO gocTyna K o6pasoBartenbHbiM pecypcam. bubnuoteka hittp://window.edu.ru/
OnekTpoHHbIn katanor 3HB BI'Yhttps://www.lib.vsu.ru/

OBC "M3pgatenbcTBa "Manb" https://e.lanbook.com

OBC "YHuBepcuteTckaa bubnuoteka online" https://biblioclub.lib.vsu.ru

HaunoHanbHbI umndposon pecypc "PYKOHT" https://rucont.ru

OnekTpoHHas 6ubnunoTeka lMoneynTenLCKoro coBeta MexaHmko-MmaTeMmaTmnyeckoro dakynsteta My

2O(O(N|O|O| AW IN[—

0 BupTtyanbHas obyyarowas cpega Moodle < https://edu.vsu.ru>

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO obecnevyeHUs1 AN CaMOCTOATENIbHOW paboThbl
(yyebHo-memodu4eckue pekomeHOauuu, rnocobus, 3adaqyHuku, MemooOuyYecKue yKalaHUusi
10 8bIMOSIHEHUIO MPakmMu4yeckKux (KOHmMposibHbIX) pabom u dp.)

Ne

NcTouHMK
n/n

CriekmparbHble MemoObl aHanu3a : y4ebHo-memodudyeckoe rnocobue / B.U. Bacurnsesa [u dp.] .—
1. BopoHex : Hayy. kH., 2011 .— 212 c. : un., mabn. — bubnuoep.: c. 210-212.
https://lib.vsu.ru/zgate ?present+5621+default+3+1+F+1.2.840.10003.5.102+rus
2 Jlasepsbi 8 Hayke, mexHuke, meduyuHe// COOPHUK Hay4YHbIx mpydos. - Mocksa 2019,

’ <http://www.mntores.inlife.ru/Lasers2019.pdf>
Memoduueckue pekomeHOayuu o 8bINMOIHEHUI camocmosamernbHoU pabomsi 00ydarouuMucs 8
bakanaspuame no HarpasneHuto "®usuka” [BnekmpoHHbIl pecypc] : y4ebHo-memoduyeckoe
3. rnocobue : [Onss cmyd. 4-20 Kypca HanpasneHus 03.03.02 ®usuka] / Cocm.: J1.FO. JleoHosa, J1.B.
Tumosa ; BopoHex. 2oc. yH-m .— 3neKmpoH. mekcmosbie 0aH. — BopoHex : Mi3damenbckuli dom
Bry, 2019.

17. UHcpopMaLMOHHbIE TEXHOMOIMU, UCNOoSIb3yeMble AN peanu3aumm y4yeoHoun
OUCLUMNIINHBbI, BKNOYasa NporpaMmmHoe obecneyeHme u MHOpPMaLMOHHO-
crpaBoOYHble CUCTEMBI (MPU HEOBXO0AUMOCTH)

B y4yebHom npouecce ucnonb3yromcs crnedyrouwiue obpazosamersibHble mexHosnoauu. 1o
obpasosamernbHbIM hopmaM: JIEKUUOHHbIE U rnpakmudyeckue 3aHsmus. [lpeobnadarowumu
memodamu u ripuemam oOy4eHUs1 S67151Iomcs. 00bSICHUMEbHO-UMIIOCMpamueHble (06bsiCHEHUE,
rnokas — demoHcmpauusi y4ebHo2o mMamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU u Hay4HoUu
numepamypbl, cocmaessieHue cxem U 0p.) U UHMepakmueHble, 8 MOM 4Yucre U 2pyrnrnosbie
(83aumHoe obydeHue 8 hopme o0d20moeku U 0bcyx0eHuUsi OoKnados); UHPOPMaUUOHHbIE;
myrnbmumeOuliHbie (paboma ¢ calimamu akademMuyecKux cmpykmyp, Hay4Ho-uccriedosameribCKux
opaaHu3ayuli, 3neKmpoHHbIX bubnuomek u u 0Op., paspabomka npeseHmMauul, coobuweHuli u
Ooknados, paboma ¢ 371eKMPOHHLIMU 0byYarowuMu rnpozpamMmamu u m.f.).

OpzaHu3ayuoHHasi cmpykmypa JeKyUoHHo20 3aHsmus: 1. @opmynuposka membl, yesnel
3aHsmusi, rnocmaHoeka npobremMHo20 eoripoca. 2. Pa3bscHeHue 80rMpoco8 meopemuyeckoz2o U
rnpakmu4yeckoz2o nnaHa Ors peweHuss rnocmaessneHHol npobnembl. 3. PaccmompeHue nymel
peweHusi npobrieMHO20 80npoca Ha KOHKPEMHbIX rnpumepax. 4. 3akmnwodeHue, opmynuposka
ebigo008. 5. Popmynuposka 3adaHusi Onsi camocmosimersibHolU OomauwiHel pabomel. O38yyugaHue
membl criedyrou,e2o 3aHAMuUs.


http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru
https://lib.vsu.ru/zgate?present+5621+default+3+1+F+1.2.840.10003.5.102+rus
http://www.mntores.inlife.ru/Lasers2019.pdf

Tekywuli KOHMPOIb MPOB8OAUMCS MyMeM MPOBEPKU KOHCIEKMO8 fieKyuli, 8XOOHO20 KOHMPOIIs
(8 sude camocmosimersibHbIX U KOHMPOsibHbIX pabom, doknados u peghepamos).

lpu peanusayuu OAucyunnuHbl C UCMOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3oeamersibHbIX
mexHoJ102ull UCrosb3yOmCcs: UHCMPYMEHMbI 351IeKMPOHHOU UHGOpMayUoHHO-0bpaszosamesibHoU
cpedbl BI'Y «3nekmpoHHbIl yHugepcumem BIY» (https://fedu.vsu.ru) u/unu “MOOK Bry”
(https.//mooc.vsu.ru), cepsucbl 8udeokoHgepeHuul (BigBlueButton, Zoom, Discord u 0dp.),
3/1eKMPOHHas1 rno4yma, MecceHoOXepbl U coycemu.

lNakem ogpucHbix npoepamm LibreOffice (https://ru.libreoffice.org/)

lpoepammHoe obecnedyeHue MN3C-nuHeliku CCD Tool

lMpozpammHoe obecnedeHue cnekmpomempa USB-2000+ SpectraSuite

cucmema KomrbromepHoU aneebpbl Maxima (http.//maxima.sourceforge.net/ru/index.html)
cpedcmeo nocmpoeHus epaghukos Gnuplot (http://www.gnuplot.info/); cucmema

S Bl IS N

komnbromepHol sepcmku LaTeX (https://www.latex-project.org/)

o

18. MaTepumanbHO-TeXHMYeCcKoe obecnevyeHne AUCLUMIIUHBI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKIOYEHUsS K cemu "VMIimepHem" u obecrieyeHuem
oocmyna 8 3f1eKMpPOHHY0 UHOopMaUyUoHHO-0bpasosamernbHyto cpedy BI'Y, lNpoekmop BenQ MS
612ST, Hocka mazHumHo-mapkepHas 100*200. lNpoepammHoe obecriedyeHue: OC Windows (WinPro
8 RUS Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc).
lMpoecpammHasi cucmema 0 0OHapyXeHUsI MeKCmMOoBbIX 3auMCcmeosaHuli 8 y4ebHbIX U Hay4HbIX
pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each AcademicEdition
Additional Product. lNpoepammHbili kommnekc 0nsg 3BM - MathWorks. Cucmema uHXeHepHo20
modenuposarHusi ANSYS HF Academic Research.

Peanusauyusi ducyunsiuHbl C MPUMEHEHUEM 3/1EKIMPOHHO20 ObOy4YeHUs1 U OuCmaHUUOHHbIX
obpasosamernbHbIX ~MExXHoI02uUll  ocyuiecmensgemcss 4epe3  obpa3zoeamesibHbIU  riopmarl
"OnekmpoHHbIl yHUgepcumem BIY" (https://edu.vsu.ru).

19. PoHA OLEHOYHbIX CPeACTB:

19.1 MepeyeHb KOMMNETEHUUN C yKa3aHUeM 3TanoB (popMUPOBAHUA U
nnaHMpyeMbIX pe3ynbTaToB 06yyeHus

Kopn n copepxaHue MnaHnpyemble pesynbTaTbl 00y4YeHust OTanbl
KoMneTeHuun (unu ee (nokasaTenu OCTMXEHMS 3a4aHHOro dopmupoBaHus ®0C
yacTtm) YPOBHS1 OCBOEHWST KOMMETEHLMM KoMneTeHuun (cpeactBa
nocpeacTtsoM oOpPMMPOBAHUS 3HAHUN, (pasgenbl (Tembl) OLieHNBaHus)
YMEHWUIA, HaBbLIKOB) OVCUMNIUHBI UNn
MoZyIns n Ux
HaMMeHOBaHME)
MK-1.1. 3HaTb: OCHOBbI Nla3epHoOr BroMeanLUHbI OcHoenbl nasepHoli YCTHbIN onpoc
[lemoHCcTpupyeT M KnaccuuKkaumio nasepHbIX YCTAHOBOK, OUOMEOUUUHb
rny6okue NPMMEHSAEMbIX B MEOWLUUWHE, a TakkKe WX
COBPEMEHHbIe 3HaHus |YCTPOMCTBO M NpUHLMN paboThbl. Jlasepbi O
P _ 6uomeduyuHbI

B 0611acT TEXHONOMMI y
NPUBOPOB KBAHTOROI MeTb: NPUMEHSATb 3HAHWUS O COBPEMEHHbIX|

MEOUUMHCKUX NasepHbIX YCTaHOBKax B
9NEKTPOHUKM W 9

npodeccnoHaneHon OeaTeNsHOCTMY.
(OTOHUKM Ha OCHOBE
HAHOTETEPOCTPYKTYD | Branets: MeTo4amMm OMNTMKO-
MK-1.2. Cnocoben KarnopumeTpu4eckomn CMeKTpocKonuu



https://mooc.vsu.ru

KPUTMYECKM OLieHMBaTb
N MHTEpPNpPeTUpPoBaThb
HoBeWLINe JOCTUXEHMS
TEOPUN N NPaKTUKM
on3nyeckmx
nccrnenoBaHni ans
peLueHns 3agady B
obnacTtu nasepHbix
TeXHONOormmn

MK-1.3. Ymeet
OCyLLEeCTBMAATb NOUCK
nasepos ¢ 6GrM3KNUMU
XapaKkTepucTnkamu B
nMTEepaTtype u B Opyrnx
COBPEMEHHbIX
NCTOYHMKAX
MHdopMaLMM CornacHo
COCTaBMEHHOMY MMaHy,
onpeaensTb No
pesynbTaTtam aHanuaa
MMTEepaTypHbIX AaHHbIX
N OPYrux UCTOYHUKOB
nMHdopmaumm
KOHCTPYKLMM 1
TEXHONOormm
N3roTOBNEHNS
paspabaTtbiBaeMbIX
Nna3epHbIX YCTPOWCTB

MK-2.1. 3HaeT
IOCHOBHbIE MeToAbl
brn3anyeckmx
nccrnegoBaHun B
obnacTtu nasepHbix
TEXHOMNOMMMN

MK-2.2. Bnageet
yMeHusMK B obnactu
pa3paboTku
TEXHOMNOrMYeCcKMX
MapLUPYTOB MNpu
N3roTOBMEHNN HOBbIX
Mozenen npubopos
KBaHTOBOM
ANEKTPOHUKN

MK-2.3. AHanuaupyeTt
BO3MOXHOCTM
peanu3auum
pacyeTHbIX
napameTpoB B
pasnu4YHbIX BapyaHTax

610006 BHEKTOB, hoToANHAMUNYECKON
Tepanuu, MarHUTHO-NIa3epHoO  Tepanuu,
chnyopecuUeHTHOro MUKpOaHanuaa,
nasepHasi METOONKON OBHOBMNEHNST KOXM.

IMepcrnekmueHbie
InasepHble Memoohbi 8
meduyuHe u buonoauu

Knaccugpukayusi
I1a3epHbIX yCMaHOBOK,
npUMeHsIeMbIX 8
mMeduyuHe, ux
lycmpoticmeo u
npuHyun pabomsi

YCTHbIN onpoc




KOHCTPYKLMU
pa3pabaTbiBaeMbIx
InasepHbIX YCTPOUCTB

MpomMeXyTouHas aTTecTauma (3a4eT ¢ OLleHKOM)

KM

19.2 OnucaHue KpUTepMeB U1 LIKanbl OLLEHMBaHUA KOMNETEHLUUN (pe3ynbTaToB 00y4YeHus)

npu I'IpOMe)KYTO‘-IHOﬁ aTTecTtaumm

[nsa oueHVBaHUA pe3ynbTaToB 06y4YeHWs1 Ha 3a4eTe MUCMonb3yTcsa creaytolme nokasatenu (19.1):
- 3HaHWe y4yebHoro matepuarna, BrageHve NoHATUMHBLIM annapaToM U TeOPETUYECKUMU OCHOBaMMU

OVCLMMNIUHBI;
- YMeHe CBA3bIBaTb TEOPUIO C NPaKTUKOIA;

- YMEHUME OonncbiBaTb OCHOBHbIE XapaKTEePUCTUKN CNEKTParibHbIX ﬂpVI60pOB;

- BnageHne 3HaHnAaMn 0 COBPEMEHHbIX CneKTpalibHbIX ﬂpl/l60an M npuHUMnax mx pa6OTbI.

CooTHoOLLeHMe NoKa3aTenen, KpUTepUeB U LLKanbl OLLeHUBAHUA pe3yribTaToB 0Gy4eHus.

Kputepun oLeHnBaHna KOMNeTeHUMn

YpoBeHb
chopmuposaH
HOCTHU
KOMNEeTEeHLMN

LLIkana oueHok

lMoceweHue nNeKUUOHHbIX 3aHamul. Hanu4due KoHcrekmos
nekyut. Omeem Ha 80rpPOC KOHMPOJIbHO-U3MEPUMEIbHO20
Mamepuasia 60  8PeMs  3K3aMeHa. Omeembi  Ha
dorioniHuUmerseHbie gornpockl. Obyyarowulcs 8 MnosHoU mepe
ernadeem MOHAMUUHBLIM annapamomM U Meopemu4yecKkumu
ocHoeamu OucyurniuHbl, crnocobeH unmocmpuposames omeem
npumepamu, hbakmamu, OaHHbIMU Hay4dHbIX uccredosaHud,
MpUMEeHsMb  meopemuyecKue  3HaHus  0ns peweHusi
npakmuyeckux 3adady.

[NosbiweHHbIl
YPO8€EHb

OmnuyHo

Omeem Ha KOHMPOIbHO-U3MEPUMESbHbIU Mamepuan He
coomeemcmeyem  OOHOMYy  (O8ym) U3  [EepPeYqYuUCIIEHHbIX
rnokasamersned, HO obydarowulicas Oaem rpasuribHblie omeemal
Ha doriofIHUMerbHble 80r1pOoChHI. HedocmamouHo
rpPoOeMOHCMPUPO8aHO MeoPEMUYECKUX OCHO8 QUCUUIIIUHBI.

Ga3zoenbili
YPO8€EHb

Xopowo

Omeem Ha KOHMPOJIbHO-U3MEPUMESbHbIU Mamepuas He
coomeemcmeyem m0bbim  dgyM(mpemM) U3 [epeyqyucsieHHbIX
rnokasamerset, obyvarowulicas daem HEMNoNIHble omeembl Ha
dononHuUmesbHble 80r1pOoChl. meem He rnosiHoe
npedcmaesnieHUe O MmeopemuyecKux OcHogsax., doryckaem
CyWweCMBEeHHbIE OLWUBKU.

lNopozosnilli
YPO8€EHb

Ydosnemeopum
€r1bHO

Omeem Ha KOHMPOIbHO-USMEPUMESbHbIU Mamepuasna He
coomeemcmeayem f1obbiM mpem(YembipemM) U3 Nepeyqyuci€HHbIX
rnokaszamenel. Obyyarowulics deMOHCMpPUPyem OmMpbI8OYHbIE,
ppacmeHmapHbie 3HaHUs1, Ooryckaem epybbie oWUbKU.

Heydoenemeop
umersibHoO




19.3 TunoBble KOHTPOJIbHbIE 33a4aHUA UITU UHble MaTepuanbl, HeobxoauMmbie OJsl OLEHKU
3HaHUNA, YMEHWW, HaBLIKOB U (MNK) onbiTa [EeATEeNbHOCTU, XapaKTepusyrowme I3Tanbl
c¢hopmMupoBaHMA KOMNETEHLUI B NpoLecce 0CBOEHMA 0Opa3oBaTeNibHOW NporpamMmbl

19.3.1 lNMepeyeHb BONPOCOB K 3a4eTy:

1. Budbi 83aumodelicmeusi 1a3epHO20 U3STy4YeHUs C XU8bIMU ObbeKMamu.

2. MMpumepsbi npumeHeHUs nasepos 8 buomedulyUHCKOU OuasHOCMUKe, mepanuu u Xupypauu.
3. TeepdomeribHble nasepsbl.

4. [a308bie nasepel.

5. XKudkocmHsbie nasepsl.

6. NonynpoeoOHUKO8bIE Nnasepsbl.

7. Xumu4eckue nasepsbl.

8. Jlasepbi Ha ueHmpax oKpacku.

9. Onmuko-Kkanopumempu4eckas CrieKmpockonusi 6uoobbLeKmos.

10. ®omoduHamuyeckas meparusi.

11. MaecHumHo-na3sepHas meparnusi.

12. JlazepHas MemooOuKka 06HOBIEHUST KOXKU.

13. ®nyopecyeHmHbIlU MUKpoaHasiu3.

14. JlasepHblil cKkarnbnens.

15. JlazepHbie MeAUUUHCKUE YyCmMaHOB8KU Nep8oao NMokoseHus «AHmapb-2@» u «5xpoma-2».
16. MHO20byHKUUOHarbHbIE 1asepHbie MeOUUUHCKUE yCmaHOo8KU HOB020 MOKoneHuUs muna «sixpoma-Meodx
u «KyrnoH-Med».

17. TepanesmuyecKkue r1a3epHble U ceemoOUOOHbIe U3ryYamernu.

19.3.2 MeToau4yeckue maTtepuansl, onpegensirowme npoueaypbl OLleHUBAaHUA 3HAHUNA, YMEHUM,
HaBbIKOB U (UNK) oNbITa AeATENIbHOCTU, XapaKTepU3yroLmuXxX 3Tanbl GopMUPOBaAHUA KOMNETEHLUN

OueHka 3HaHull, yMeHull U HaebIKo8, Xapakmepusyrowas asmarnbl GOPMUPOBaHUS KOMMemMeHyul e
pamkax usydeHusi QUCUUNIUHbLI ocyujecmerisemcsi 8 xo0e mekywell U MpomMexxymoyHol ammecmauyudl.
Tekywass ammecmauyusi nposodumcsi 8 coomeemcmeuu ¢ [lonoxeHueM 0 mekywel ammecmayuu
obyyarowuxcss Mo npozspammam ebicuieco  obpasosaHusi BoOpoHEexXckoeo — eocydapcmeeHHO20
yHusepcumema. Tekywass ammecmauusi nposodumcsi 8 ¢hopMme. ycmHoeo ornpoca (UHOusudyasbHbIl
onpoc, ¢hpoHmarnbHas beceda); OUeHKU pe3ysibmamos npakmuyeckoli OessmesibHoCmu (8bIMoSIHEHUE
nabopamopHbix pabom). Kpumepuu ouyeHusaHusi npueedeHbl 8bille.

lMpomexymouHass ammecmauyusi nposodumcsi 8 coomeemcmeuu ¢ [lofoXeHUeM O MPOMEXYMOYHOU
ammecmauuu o0by4yarouuxcs o rnpoepaMmmam 8biclie2o 06pa3oeaHus.

KoHmpornbHo-usmepumerbHbie  Mamepuasbl  [NPOMEXYMOYHOU ammecmauuu  ekmodarom 6 cebs
80rPOChI, 10380/ITIOUUE OUEHUMb YPOBEHb MOSTYYEHHbIX 3HAHUU.

lpu oueHusaHuu ucnonb3yemcsi Ka4YecmeeHHasi Wkana OoueHoK. Kpumepuu oueHugaHusi rnpueedeHsb!
ebiwe.

CocTaBuTens:

TaTtbaHnHa Enena NMaBnoBHa,

&

/;L

KaHauMaaT pusmMKo-MaTeMaTUYEeCKUX HayK, AOLIEHT ((—A

Mporpamma pekomeHgoBaHa HMC dm3ndeckoro dakynbreTa
(HaMmeHoBaHue hakynbTeTa, CTPYKTYPHOro nogpasgeneHus)

npotokon ot 20.06.2023 Ne 6
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