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®ENEPAJNbHOE rOCYJAPCTBEHHOE BIO[DKETHOE OEPA3OBATEJIbHOE YYPEXAEHUE
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PABOYAS MPOrPAMMA YYEBEHOW AUCLUUNIHBI

B51.B.03 JlromuHecueHuusa

. Koa n HaumeHoBaHue HanpaBneHus nogrotoBku: 03.03.02 Qu3uka

. Mpodmnb noaroTtoBkU: Pusuka MeQUUUHCKUX, 1a3EPHLIX MEeXHon02ul u
HaHoMamepuarsios

3. KBanudmkauma sBeinyckHuka: bakasnasp

. Popma obpa3zoBaHUA:_0YHas

5. Kadbeppa, oTBevarLwas 3a peanmsaumio AUCUUNIUHBI: Kaghedpa onmuku u

crieKmpockKornuu

. CoctaButenu nporpammbl: CmupHoe Muxaun Cepzaeeguy, OOKmMop ¢hu3uKo-
MamemMamu4eckux HayK, QoueHm

. PekomeHpoBaHa: HMC ¢busuyeckozo ghakynbmema om 04.06.25 2. npomokos Ne 6

. Y4eOHbIN roa: 2028 /2029 CemecTtp(-bl): 7



9. Uenu n 3apgaum y4e6HOM AUCLMNIIUHDI:

Lenbro ocgoeHusi OucyunuHbl sierisiemcsi popmupogaHue y cmyoeHmoa8 3HaHul 06
OCHOBHbIX  3aKOHOMEPHOCMSX  MOJMEKYNSapHOU  JIIOMUHECUEHUUU,  JTIOMUHeCUEeHyUU
Kpucmarsnsiose u KeaHmo8opa3MepHbIX CMPyKmyp;, a makxe npedcmasneHul memodax
JIIOMUHECUEHMHO20 aHanusa U B03MOXHOCMSX €20 [PUMEHEHUS 8 CreKkmpasibHbIX

mexHOoJs10euAaxX

3adayqu y4yebHOU QuCcyunIUHbI:

e cdopmupoBaTb NpeacTaBneHMe O NpoLeccax U MexaHu3max JIIOMUHECLIEHUMN B Pa3nNYHbIX

matepuanax;

e cdopmupoBaTb YMeHME MONb3oBaTbCs MeTogamy M annapaTypol Anst NIOMUHECLLEHTHOrO

aHanmaa;

10. MecTo yuyebHOM ancuunnuHbl B cTpykType OOIN: oGssatenbHas yactb bnoka 1.

11. NMnaHupyemble pe3ynbTaTbl 06y4YeHUA NO AUcUUNNMHe/MoayNto (3HAHUSA, YMEHUS,

HaBbIKK), COOTHECEeHHble c nraaHupyemMbIMHU pesynbTaTamu ocBOEHUA
obpa3oBaTenbHON NporpamMmmbl (KOMNEeTeHUMAMMU BbINYCKHUKOB):
Kog HasBaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTathbl
KOMMeTeHL MM oby4eHus
MK-4 | CnocobeH npooantb | MK-4.1 | OpraHusyeTt 1 3HaTtb: MeToauku
3KCMepMMeHTasbHYH KOHTponvpyeT 3KCNeprMeHTanbHOM NPOBEPKM
NpoBepKy BblIGpaHHbIX 3KCNepuUMeHTanbHble pa3paboTaHHbIX TEXHOMOMMYECKNX
TEXHOMNOrMYECKMX npoBepku npoLeccoB, pa3paboTku
peLleHnn paspaboTaHHbIX nporpamMmel NpoBeAeHUs
npoun3BoACTBa TEXHOMOrNYECKNX 9KCMEPUMEHTOB B COOTBETCTBUU C
npmMbopos u npoLeccos, YTBEPXXAEHHOW METOANKOMN
nccnegoBaHune pa3pabaTtbiBaeT NPOBEPKUN TEXHOMOTNYECKNX
napameTpoB nporpaMmmbl NPOBEAEHNS | NPOLECCOB
HaHOCTPYKTYPHbIX 3KCMEPVMEHTOB B YmeTb: OpraHusoBatb 1
matepuanos COOTBETCTBMM C OCyLLEeCTBNATb
cnekTpanbHbIMU yTBEPXKAEHHOM 3KCNnepuMeHTarnbHbIe NPOBEPKM
MeTodamm METOAMKOW NPOBEPKM pa3paboTaHHbIX TEXHOMNOrMYECKNX
TEXHOMNOrMYEeCKNX npoueccos, pa3pabaTbiBaTb
npoweccos nporpaMmmbl NpoBeAeHUs
9KCMEPUMEHTOB B COOTBETCTBUU C
YTBEPXXOEHHOW METOANKOMN
NPOBEPKN TEXHONOMMYECKNX
npoLeccos
BnapeTb: Noaxogamu
3KCNepMMEHTanNbHOro KOHTPONS
pa3paboTaHHbIX TEXHOMNOrMYECKNX
npoueccos, k pa3paboTke
nporpaMm npoBefeHns
3KCNEPMMEHTOB B COOTBETCTBUN C
yTBEPXOEHHON MeTOAMKOMN
NPOBEPKUN TEXHOMOTNYECKNX
npoLeccoB
MK-4.2 | CocTaBnseT nepeyveHb 3Hartb: [lepeyeHb napameTpos,
napameTpos, noanexalumx KOHTPOSO U
noanexalumx KOHTPONo | M3MEPEHMIO NPY NPOBEAEHUN
N U3MEPEHMIO MpH TEXHONOMMYECKMX NPOLECCOB U
npoBeAeHUN aHanmse Ucnonb3yembix
TEXHOMNOrMYeCcKMX mMaTepuanos, NOAXOAbI K
NpoLeccoB 1 aHanmae YTOYHEHUIO U KOPPEKTUPOBKE
Ncnonb3yembix TpeboBaHuWI K NapamMeTpam




MaTepuanos, yTOYHSAET
N KOPPEKTUPYET
TpeboBaHus K
napameTpam
paspabaTbiBaeMbix
npnbopoB KBaHTOBOW
ANEKTPOHUKM 1
GPOTOHUKM

paspabaTtbiBaembix Npubopos
KBAHTOBOW 3M1EKTPOHUKN U
OTOHUKM

YmeTb: CocTaBndaTb NepeyeHb
napameTpoB, nognexatymx
KOHTPOJO Y U3MEPEHUIO NPU
NPOBEAEHUN TEXHOSOIMYECKMX
NMpPOLECCOB M aHanmae
MCNOMb3yeMbIX MaTepunanos,
YTOYHATb U KOPPEKTUPOBATb
TpeboBaHuWsa K NnapameTpam
paspabaTtbiBaembix NpndopoB
KBAHTOBOW 3MEKTPOHUKN U
OTOHUKM

BnapeTb: [lepeyHem napameTpos,
NOANEXaLUMX KOHTPOSO U
N3MEPEHUI0 NPY NpoBeaeHNN
TEXHOOrMYECKNX NPOLEeCcCoB U
aHanmse Ucnonb3yembix
mMaTepuanoB, MeToaukamu
YTOYHEHUSI N KOPPEKTUPOBKM
TpeboBaHuWih K NapamMeTpam
paspabaTtbiBaemblx Npudopos
KBAHTOBOW 3MEKTPOHUKN U
POTOHUKM

MK-4.3

CornacoBbiBaeT
TeXHUYeckune
TpeboBaHusa K
napameTpam
paspabaTtbiBaeMbix
n3nennin, Cpoku
BbIMNOMHEHUS 3TanoB
pa3paboTku, NepeyHs u
obbeMa JOKyMeHTauun

3HaTb: cnocobbl cornacosaHns
TeXHN4Yecknx TpeboBaHuni K
napameTpam paspabaTbiBaeMbIX
W3[enuii, CPOKW BbINOMHEHMS
aTanoB pa3paboTku, NepeYeHb 1
06beM JOKyMeHTaLmm

YmeTb: CornacoBbiBaTb
TexHn4yeckne TpeboBaHus K
napameTpam pa3pabaTbiBaeMbIxX
n3genvi, CPoKM BbINOMHEHUS]
3TanoB pa3paboTku, MepPeYeHb U
06beM JOKyMeHTaumm
BnapeTtb: lNprnémamu
COrnacoBaHUsi TEXHUYECKMX
TpeboBaHuWI K NapameTpam
paspabaTtbiBaembIx N3genuin,
CPOKOB BbIMOMHEHNS 3TAMNOB
pa3paboTku, nepeyHs n obbema
OOKyMeHTaLmm

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHUUax/yacax

nnaHom — 4 /144

dopmMa NPOoMeXyTOYHOM aTTecTauumn IK3ameH

13 TpynoémkocTb No BMAam y4ebHom paboTbl

B COOTBeTCTBUU C yqe6|-|b|M

TpyooemMKkocTb
Bupg yuebHon paboTsl
Yy p Beero Mo ceM7eCTpaM
AyanTOpHbIE 3aHATUSA 72 72
nexkumm 36 36
B TOM 4yucne: npakTu4eckme 36 36
nabopartopHble - -




CamocTosTenbHasi pabora 18 18
[‘pynnoBas KOHCynsTauns 18 18
dPopma NPOMEXYTOHYHOW aTTecTaLmm 3K3aMeH

UToro. 144 144

13.1 CopepxaHue pasnenoB AUCLIMMNTINHBI

aKmueHbIx ¢hopm Kucropoda

Ne HanmeHoBaHue pasgena
CopepxaHve pasgena gUCLMNINHbI
n/n AVCUMNITUHBI
1. Nlekuyun

1. | BeegeHwue. OnpegeneHne NOHATUSA «JIlOMUHecLeHUusa». duandeckasi npupoaa
noMuHecueHumn. CnekTpanbHasi NIoTHOCTb M3nyyeHus. CnekTphl
noMyHecueHumMn.  AnnapaTypa [AOnd  peructpaummM  CrnekTpoB
NIOMUHECLEHLINN.

2. | OcHosHble 3aKOHbI | OnekmpoHHasi, KonebamenbHass U epaujamesibHasi 3Hepaus
MoreKynsipHoU mornekyn. [lpedcmaeneHue o MynbmuniemHocmu, Ouazpamma
JIIOMUHEeCUeHyuu S6moHckoeo. MomeHyuan Mop3e Onsi 08yxamoMHOU MOJSEKYI b,

Healuabamu4yHocmb.  [lpuHyun  ®paHka-KoHOOHa.  3aKoHhbI
MOEKynApHOU fIIOMUHECUeHUUU. JIlMUHecUueHyusi MOJeKyn C
60bWUM CMOKCO8bIM COBUSOM.

3. | Kunemuka mosnekynapHol | KuHemuka MOHOMOMEKYNspHOU  moMuHecueHyuu. KuHemuka
JIIOMUHECUeHYuU 6UMONEKYISPHOU JIIOMUHECUEHUUU.

4. | Teopus nepeHoca aHepauu TyweHue MonekynsapHoU JroMUuHecueHyuu. beabiznyyamerbHbil

repeHoc aHepauu 31eKMpPOHHO20 8036yxAeHuUs1. Sghghekm DaHo.
YpasHeHue LLImepHa-®onbmepa.

5 | JllomuHecueHyus kpucmasnose | OcobeHHoCcmuU  MIIOMUHECUeHUUU Kpucmasios. [egekmbl 8
Kpucmannax.  MexaHu3Mbl — JIIOMUHECUEHUUU  Kpucmarsisios.
PexombuHauus

6 | JllomuHecueHyuss KeaHmMoebIX | MexaHu3Mbl JIIOMUHECUEeHUUU KeaHmosbix mo4Yek. [lpupoda
moyek cmokcoea cosuza. Ces3b €O cmpykmypol 30Hbl bBbpunnsHa

MaccueHo20 MoJ1ynpo8oOHUKaA.

7 | Onmud4eckue ceHcopsbl lMpunyun pabomel 0onMmu4ecKoeo ceHcopa u ezo
Xxapakmepucmuku: paboyul  Quana3oH, 6peMsi  OMKJ/IUKa,
4yyecmeumersibHoCMb, CerieKmu8HoOCcmb, rnpedesnr ObHapyXXeHus,
nuHelHbIl duana3oH. HaHomexHomozuu u HaHoMamepuarns! 0s
CEeHCOPUKU. docghopecyeHyusi  CUHarIemHo20  Kucriopoda.
CeHcopbl akmugHbIX ¢hopm Kucropoda
2. labopaTopHbie paboTbl
[Mposepka 3akoHa He3aguCUMOCMU Criekmpa JIFoMUHecyeHyuu om

8 3aKkoHbi MosieKynapHoU | OnuHbl 807IHbI  8030Y)KOeHUsI, nposepka npasusna 3epkanbHoU
JIIOMUHecUeHyuU cummempuu JléswuHa. OnpedeneHue 0-0 nepexoda Kpacumerns

MemuseHo8o20 20s1y6020
o U3yueHue MexaHU3Mo8 myweHus MOseKynsapHoU
npedeneHue KOHCmMaHmbl

9 | emamuyeckoso mvwenus | TOMUHecUeHyuU. lposepka ebinonHeHuUs ypasHeHusi LlimepHa-

y Qonbmepa. OnpedesieHUe KOHCMaHMbl CMamu4ecKo20 MyueHusi
JIIOMUHECUEHYUU. P P Y
JIIOMUHecUeHyuU Kpacumess 1 8 npucymcmeuu Kpacumerns 2.
®omoceHcubunu3ayusi

10 obpasoeaHusi CUHaremHozo | M3yyeHue gochopecyeHuyuu CUH2/1emHOo20 Kucropoda.

Kucriopooa. CeHcopbl | 3HakoMcmeo ¢ ceHcopaMmu akmueHbIX ¢hopM Kucropoda.

13.2. Pasgenbl gucuunnuHbl U BUAbI 3aHATUN

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue
MpakTuyec| NabopaTtop |CamocTtosaTens | KoHTpo
n/n pasgena OQUCLUUNNUHLI Jlekunn Bcero
Kve Hble Has paboTa nb

1. | BeedeHue. 4 2 4
2. | OcHogHble 3aKOHbI

MOIEeKYnspHOU 6 2 4

JIIOMUHecyeHyuu




3. | Kuhemuka

MoneKynspHoU 6 2 4
JIoOMUHecyeHyuU

4. | Teopus rnepeHoca 6 2 4

3Hepauu

5. | JllomuHecueHyus 6 2 4

Kpucmarnnos

6. | JllomuHecueHuusi 4 1 2

K8aHMoe8bIX Mo4YeK

7. | Onmuyeckue ceHcopbl 4 1 2

3aKoHbI MOMeKynsipHoU
JIIOMUHecyeHyuU

12 2 4

9. | cmamuy4eckozao 12 2 4

OnpedeneHue
KOHCmaHmbl

myweHusi
TIIOMUHECUEHYUU.

10. 12 2 4

®omoceHcubunusayusi
obpa3sosaHusi
CUH2/1emH020
kucnopoda. CeHcopbi
aKmueHbIx ¢hopm
Kucrnopoda

Yimoeo 36 36 18 36

14. MeToan4yeckue ykasaH1MAa Ans odyyaroLWmxXca No 0OCBOEHUIO AUCLUMIIUHDI

1)

OCHOBHbIMW 3Tanamm 0CBOEHUSA AUCLUNINHBI ABNAOTCS:

Jlekumn. B xope NEKUMOHHbIX 3aHATUA CTYAEeHTYy HeobXOAMMO BECTU KOHCNEKTUpoBaHWe
yyebHoro matepmana. Obpawarte BHUMaHWe Ha kaTeropuu, OpMYNMPOBKW, pacKpbiBaoLime
coepXaHue Tex WM WHbIX SABMEHUMW U NPOLECCOB, HayyHble BbIBOAbI W MpakTuyeckue
pekoMeHAaLunn, MNonoXUTENbHBIN OMNbIT B OPaTOPCKOM MUCKyccTBe. XXenaternbHO OCTaBUTb B
paboynx KOHCMeKTax Nons, Ha KOTOpbIX AenaTtb NOMETKM U3 peKOMEHOOBaHHOW nutepatypbl,
AOMOSHAKLWME MaTepuan NnpocnyLlaHHoN Nekunn, a Takke nogyepkmsaroLme ocobyo BaXXHOCTb
TeX UMM UHbIX TEOpPeTUYECKUX NONoXeHun. 3adaeaTth npenogasaTento YTOYHSALWMNE BOMPOChl C
Lienbio YACHEHUSI TEOPETUYECKMX MONOXEHUI, pa3peLleHns CMOopPHbIX CUTyauui

JlabopaTopHble 3aHatuda. [lpu noarotoBke K nabopaTopHbIM — 3aHATUMAM  CTyAeHTaMm
PEKOMEHOYeTCs:  BHUMATENbHO  MNPOYECTb  KOHCNEKT  fekuMnm no  Teme,  U3y4uTb
PEKOMEHZ0BAHHYI0 NUTEpaTypy; U3y4nTb METOANYECKYIO NUTepaTypy no nabopaTtopHon paboTe,
pasobpaTb nabopaTopHOe 3ajaHue; MPOBEpPUTb CBOM 3HAHWS, OTBEYasi Ha KOHTPOSbHblE
BOMPOChLI; €CNN BCTPETATCA HEe3HaKOMble TepMUHbl, 0ba3aTenbHO obpaTuTbCA K CroBapito u
3apukcnpoBatb KX B TeTpagu; nNpu  3aTpyaHeHusXx copMynupoBaTb  BOMPOCHI K
npenoaaBaTernto; BbIMOMHUTL MPaKTUYeCKyto YacTb nnabopaTopHon paboThbl.

CamocTodatenbHasg paboTta crygeHTa. W3ydeHne yyebHOW, HayyHOW W  MeTOOUYECKOW
nutepaTypbl, Marepuanos MNepUOANYECKUX WU3OaHUN C MPUBMEYEHNEM 3INEKTPOHHbIX CPEACTB
Hay4YHOW MHOPMAaLUN.

[MoarotoBka kK aTTectaumu. B xoge MOAroTOBKM K TEKyLWMM aTTecTaumsiM U NpOMEXyTOYHON
aTTecTaunm CTyageHTYy peKkoMeHOyeTCs akTUBHO UCNONb30BaTh 3MEKTPOHHbIN 0Bpa3oBaTeribHbIN
noptan Moodle — anekTpoHHada cpega aMCUMnnHbl, C NPeAoCTaBeHNEM Npe3eHTauumi nekumn,
3agaHui 4ns BbINOSTHEHNS MpaKTUYecKnx paboT, 4ONOMHUTENBHOrO TEOPETUYECKOro MaTepuana
N HOPMaTMBHO-NPAaBOBbLIX OOKYMEHTOB MO TeMaM W MepevyHen BOMpOCOB ANS MOArOTOBKU K
TEKYyLUMM aTTecTauusaM U MPOMEXYTOYHOW aTtTecTtaumu. Takke CTyOeHTYy peKoMeHAyeTcs
MCNonbL30BaTb BeCb HAbOp MeToOO0B U CPeACTB COBPEMEHHbLIX UHOPMALMOHHBIX TEXHOMOMMM
ANSA N3y4eHns oTedeCTBEHHOW N 3apybexHOon nuTepaTypbl NO OUCUMNIIMHE, OLEHKU U aHanusa
ee TeKylero COCTOsSHUS W nepcnektuB pas3suTus. Emy npepgoctaBnsieTcd BO3MOXHOCTb
paboTaTb B KOMMNbIOTEPHbIX Kraccax dakynbTeTa (313a ayautopus), UMeTb Aoctyn K MHTepHeT-
pecypcaMm U1 OfeKTPOHHOM Mo4yTe, WCMNoMb3oBaTb WMEKLWMEcs Ha kKadedpe ONTUKM W




CMneKTpocKonun  uandeckoro dakynotTeta MH(POPMALMNOHHbIE TEXHOMNOMMWU, WUCNONb30BaTb
pecypcbl 30HanbHOM Hay4HOM OGubnmoTekn BIY, B TOM uucne 3neKTPOHHO-OMGNMOTEYHbIE
CUCTEMBI.

15. YyebGHO-MeTOAUYECKOE U MH(pOPMaLIMOHHOE obecnevyeHne AUCLUMNITUHDI
a) OCHOBHas nuTeparypa:

Ne n/n

MNcToYHMK

Cwnpopos, A. N. CeHcopHasa doToHMKa : ydebHoe nocobue : [16+] / A. V. Cnaopos ; YHMBepcuteT
UTMO. — CaHkT-lNeTepbypr : YHusepcutetr UTMO, 2019. — 99 c. : un., Tabn., cxem. — Pexum
poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=566783

MycTtoBapos, B. A. JllomnHecueHuus TBepabix Ten : yyebHoe nocobue / B. A. lycToBapos ; Hayu.
pea. N. . MunbmaH ; Ypanbckuin dhegepanbHbiid yHUBepcuTeT MM. nepsoro NpesngeHTta Poccumn
b. H. EnbuunHa. — Ekatepunbypr : UspatensctBo Ypanbckoro yHusepcuteta, 2017. — 131 ¢. :
cxeM., Tabn., un. — Pexxum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=696088.

0) gononHuTensHasa nutepaTtypa:

Ne n/n UcTouHunk
JlomuHecueHmMHbIU  aHanuz / nod ped. M.A. KoHcmanmuHosouU-LlnesuHeep //  M.:
3 locydapcmeerHoe usdameribemeo huduko-mamemamuyeckol numepamypsl, 1961. — 400 c.
4 Kupees, I1.C. ®usuka nonynposodHukos / 1.C. Kupees // M.: Bbicwas wkona, 1975. — 584 c.
5 Wanumosa, K.B. ®usuka nonynpoeodHukos / K.B. LLlanumosa // Cl16.: flaHb, 2010. — 390 c.
5 Jlakosud, [x. OcHosbl ¢hriyopecueHmHol crniekmpockonuu / k. Jlakosud // M.: Mup, 1986. — 496
c.
7 lNapkep, C. ®omontomuHecyeHyusi pacmeopos / C. lNapkep // M.: Mup, 1972. — 512 c.
Mpuwaesa, T.U. Memods! nromuHecyeHmHoz20 aHanusa / Cl16.: AHO HIO «llpogeccuoHany,
8 | 2003 -226¢.
[MaHkos, XX. Onmuyeckue npouyecchi 8 ronyrnpoesodHukax / XK. NaHkos ; nep. ¢ aHesn. nod ped.
9 XK.N. Angpeposa u B.C. Basunosa .— Mocksa. : Mup, 1973 .— 456 c.
lanaHuH, M.A. JTromuHecueHyuss monekyn u kpucmannos / M.A. anaHuH //
10 Poc.akad.Hayk, @®u3.uH-m um. [1.H.Jlebedesa, YHL| "®yHOameHm. onmuka u
crnnekmpockonus”. — Mockea. 1999. — 199 c.
lasenayp, E. I. Memodsi uccriedosaHusi Mamepuarios : y4ebHoe rnocobue : [16+]
/ E.T. Tlasenayp, Jl. B. KyabmuHa, B.W. KpaweHuHuH. — Kemeposgo
11 Kemepoesckuli 2ocydapcmeeHHbili yHugepcumem, 2013. — 336 c. — Pexum
docmyna: rno rnoonucke. -
URL: https://biblioclub.ru/index.php?page=book&id=232447
CtenaHoB, b. . BBepeHue B Teoputo nomuHecueHumn [/ B. WN. CtenaHoB. — MuHCK
12 M3patenbctBo Akagemum Hayk BCCP, 1963. — 446 c. — Pexum poctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=474164
B) MHGOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:
Ne n/n NcTouHMK
13 OneKkTpoHHO-6MbnmoTeyHasa cuctema BOOK.ru https.//www.book.ru/
14 3BC «MNATPOPMA IOPAUT» — https://urait.ru/
15 3BC NaHb — https://e.lanbook.com/
16 OBC «3nekTpoHHasa 6ubnunoteka TexHndeckoro BY3a» («OBC «KoHcynbTaHT cTygeHTa») —
http://www.studentlibrary.ru/
17 OBC «YHuBepcuteTtckasn bubnmorteka Online» — https://biblioclub.ru/
18 HaumoHnanbHbIn undposon pecypc "PYKOHT" — http://rucont.ru



https://biblioclub.ru/index.php?page=book&id=566783
https://biblioclub.ru/index.php?page=book&id=696088
https://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6113&TERM=%D0%9F%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%96.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=21409&TERM=%D0%93%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://biblioclub.ru/index.php?page=book&id=232447
https://biblioclub.ru/index.php?page=book&id=474164
https://lib.vsu.ru/url.php?url=https://www.book.ru/
https://lib.vsu.ru/url.php?url=http://rucont.ru

16. MNepeyeHb y4ebHO-MeTOAMYECKOrO obecnevyeHns Ans CaMOCTOATENIbHON paboThbl
(y4ye6bHO-Memoduyeckue pekoMeHOayuu, rmnocobusi, 3adavyHuku, mMemodu4Yeckue

YKa3aHusl o 8bIMNOJIHEHUI Npakmu4yeckux (KOHMpoJsibHbIx) pabom u dp.)

Ne n/n McToYHMK

1 OBunHHukoB O.B., CmupHoB M.C. OcHOBbI hOTOHMKM NOMYNPOBOAHUKOBBIX KOMNMOWOHbBIX KBAHTOBbBIX TOYEK:
y4ebHoe nocobue / O.B. OBUMHHMKOB, M.C. CMUPHOB; MMHUCTEPCTBO HayKM U BbicLLero obpasoBaHus
Poccuiickon ®epepaummn, BopoHeXCckuii rocyapCTBEHHBIN YHUBEPCUTET, kadeapa ONnTUKU U
cnekTpockonuun. — BopoHex: Msgatensckui gom BI'Y, 2023. 133 c.
2 Amocosa, J1. . BeeaeHne B pn3nky ONTOINEKTPOHHbBIX U POTOHHBLIX YCTPONCTB AN MHPOPMaLMOHHBLIX
cuctem: yyebHoe nocobue: / J1. T. Amocosa // YHusepcutet UTMO. — CaHkT-lNeTepbypr: YHuBepcuteT
NTMO, 2019. — 127 c. : nn., cxeMm. — Pexxum gocTyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=566765

17. O6pasoBaTenbHble TEeXHONIOrMN, UCNOJNib3yeMble NpuU peanu3aumm y4yeOHoOM
OUCUMNIINHBI, BKMNKOYas AUCTaHUUOHHbIe oOpasoBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe oGy4YeHue):

B yuebGHOM npouecce uvcnonb3ylTca cneayowue obpasoBaTtenbHble TexHonoruu. [lo
obpasoBaTenbHbIM hopMaMm: NEKUMOHHbIE U NpakTUYeckme 3aHsaTus. Npeobnaganowmmm metTogamm
n npuemam oby4vyeHus ABMAKTCA: OOBbACHUTENbHO-UNMIOCTPATUBHbLIE (OOBACHEHME, MNOKa3 —
AEMOHCTpaumst y4ebHoro maTtepmana u ap.); akTuBHble (aHanu3 y4ebHOM 1 Hay4YHOW nuTepaTypbl,
COCTaBIfIEHNE CXEM W OP.) U UHTEPAKTMBHbIE, B TOM YuCMe M rpynnoBble (B3anmHoe obyyeHve B
dopMe NMOAroTOBKM M OOCYXAEHWUsI OOKMadoB); MHAOPMALUNOHHbIE; MynbTuMeaunHble (pabota ¢
canTaMuM aKageMWYecKUx CTPYKTYp, Hay4yHO-MCCNeaoBaTENbCKUX OpraHu3auni, 3NeKTPOHHbIX
6ubnuotek n ap., paspaboTka npeseHTauUuin, cooOLLIEHUA N OOKNaaoB, paboTa C 3NEeKTPOHHbIMMU
oby4aroLwmmmn nporpammMmamu u T.n.).

OpraHun3aumoHHas CTpyKTypa NEKLUMOHHOIO 3aHATUS:

1. dopMynunpoBka TeMbI, Lienen 3aHaTus, NocTaHoBka NpobrnemMHoro Bonpoca.

2. PasbsCHeHMe BOMPOCOB TEOPETUYECKOrOo W MPaKTUYEeCKoro nnaHa Ans peLleHns
NnocTaBfIEHHON NPOGIEMBI.

3. PaccmoTtpeHue nyTen pelleHms npobrnemMHoro Bonpoca Ha KOHKPETHbIX Npumepax.

4. 3akntodeHne, popmynnpoBka BbIBOLOB.

5. ®opmynupoBka 3agaHus ns caMmocToaTenbHon AomaluHen paboTtbl. O3By4mBaHMe TeMbI
CneaylLEero 3aHaTus.

OpraHu3aumoHHas CTpyKTypa NpaKkTU4eCKOro 3aHATUS:

1. dopmynupoBka TeMbl U TEOPETUYECKOE U3ydeHne MaTepmnana nabopaTtopHon paboTbl.

2. [MpoBepka rOTOBHOCTM CTYAEHTOB K 3aHATUIO - WX TeopeTuyeckass FOTOBHOCTb K
BbIMOMHEHNIO paboThl.

3. OcHOBHas 4acTb 3aHATUSA, rae CTYAEHTbl BbINOMHSAT nabopaTopHyo paboTy, a KOHTPOsb
NX UCNONHEHMs (MONHOTAa N KA4YeCTBO) 1 MOMOLLb OCYLLECTBAET npenogasaTerb.

4. 3akntounmTtenbHas 4yacTb - noaseaeHue npenogaBartersieM UTOroB 3aHATUA, NonydYeHue
CTyAeHTaMu 3aaHuin Ha CaMOCTOSATENbHYHO paboTy.

TekylniA KOHTPONb MPOBOAUTCA MyTEM MNPOBEPKU BbLINOSHEHUST AOMALLHErO 3afaHus,
BXOAHOr0 KOHTPOrS (B BUAE CaAMOCTOATENbHbBIX U KOHTPOSbHbIX paboT, AoKnagos 1 pedepaTtos).

Mpn peanusauum LOUCUUNIIMHBI C WCMONb30BaHMEM [OUCTAHUMOHHBIX ObpasoBaTesnbHbIX
TEXHONOIrMN NCMNOMb3YTCA UHCTPYMEHTbI 3NEKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTenbHOM cpeapl
BI'Y  «BOnektpoHHbin  yHuBepcuter  BlY»  (https://fedu.vsu.ru) wwmnn  “MOOK  BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHunn (BigBlueButton, Zoom, Discord n Aap.),
3NEKTPOHHasi NoYTa, MeCCeHaXXepbl U COLCETH.

1 [MouckoBas cuctema e-library.ru
2 [MounckoBas cuctema google.ru



https://biblioclub.ru/index.php?page=book&id=566765

ApxuB Hay4HbIX XXypHanoB http://arch.neicon.ru/

EnuvHoe okHO gocTyna k o6pasoBartenbHbiM pecypcam. bubnmnoteka http://window.edu.ru/
OnekTpoHHbIn kaTanor 3HB BI'Y hitps://www.lib.vsu.ru/

OnekTpoHHas GubnuoTeka NoneynTensCckoro coBeta MexaHnko-mateMaTnyeckoro dakynsteta My
lib.mexmat.ru

(23 [, 1~ [OV]

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

YuebHasa ayautopusa (ayg. 129): cneumanmsmpoBaHHas mebenb, NPOeKTop, HOYTOYK, aKpaH.
WinPro 8, OfficeStandard 2019, «AnTtunnarmnat.BY3», MathWorks TotalAcademicHeadcount
394018, r.BopoHex, nnolwiaab YHuBepcuteTckas, a.1, nom.l, atax — 1, nom. 141

Na6bopaTopusa niommnHecLeHTHON cnekTpockonun (aya. 132): cneunanuanpoBaHHasa mebens,
cnekTpodnyopumeTp Ha 6a3e moHoxpomatopoB MOP-41, MOP—4 n ®3YR955P, paboTatowero B
pexume cyeTa (POTOHOB; BOJIOKOHHO-OMTUYECKMI crekTpanbHbii koMmnnekc OceanOpticsHa 6ase
cnektpometpa USB-2000+XR1 ¢ wuctouyHukom wuanydyeHms USB-DT, u Habopom 3oHOoB Ans
namepeHnsa anddyaHoro ISP-80-8-R n 3epkanbHoro otpaxeHua RSS-VA n niomuHecueHumnn R400-
7-SR, nponyckaHusa 1 NOMUHECLUEHLMN Xnaknx n TBépabix obpasuyos CUV-VAR n CUV-ALL-UV;
ycTaHOBKa Ona  npousBoAcTBa  BoAbl  aHanutudeckoro  kadectsaYlBA-5;  BakyymHble
aByxctynendatble Hacoc VE-2100N (Value); BakyymHbin Hacoc VE-215 (Value); Becbi OHAUS
PX224/E aHanutnyeckue; cnektpoMmeTp BornokoHHo-ontudeckmi VISION2GO NIR cnektpomeTp
950-1630 Hm (P-Aspo). 6noku nutaHua nabopatopHble HY3005 (Mastech), 6noku nutaHus
na6opatopHble HY3020 (Mastech), nasepHbii Mogynb/6r10K NUT., MOBOPOTH. KPEMMEH.; Na3epHbIn
moaynb LM-650180 (6rok nuT., Kpen. NOBOPOTH.); BbITSPKHOM LWKad); LeHTpudyrn nabopaTtopHbIe;
pH-metp 150MW; ontnyeckmii cton;, Habop wuBeTHbIXx cTekon; JlabopaTopHbIA CTEHA:
“NMomnHecueHums”; JNlasep NMN-21; Ocumnnorpad undposon Rigol; Ocumnnorpadgp AKUIM-4122/12;
YnbTpaseykoBad BaHHa [1CB-1322-05; YnbTpasBykoBasi BaHHa [1CB-1360-05. WinPro 8,
OfficeStandard 2019, «AHTUNNarnaT.BY3», MathWorks TotalAcademicHeadcount,
ANSYSHFAcademicResearch, lMaket MO gns ynpaeneHus cnektpocdotomerpom USB 2000+
(OceanOptics), pana aHanusa u o00paboTkm paHHblX, [aker [0 gns  ynpaeneHus
CMEeKTPOMETPUYECKMM KOMMIIeKcoM Ha 6a3e moHoxpomatopa MOP-41 (OKB Cnektp) 394018,
r.BopoHex, nnowanb YHmuBepcutetckasa, 4.1, nom.l, atax — 1, nom. 28

YyebHasa aygutopusa (ayg. 133): cneumanunsnpoBaHHas mebenb, KoMnbloTep, MynbTumeana-
npoekTop, akpaH. WinPro 8, OfficeStandard 2019, «AHTunnarnat.BY3» 394018, r.BopoHex,
nnowagb YHusepcuteTckas, 4.1, nom.l, atax — 1, nom. 136

19. OueHoYHble cpeacTBa ANA NPoBeAEeHUs TEKYLero KOHTPOsNs ycneBaemMoCTU WU
NPOMEXYTOYHON aTTecTauum
HODFILI,OK OuUeHKn oCBOeHUA O6y‘-IaPOLL|,I/IMVICFI yqe6Horo MaTtepuana onpegendaeTcda

coaepxaHeMm criefyoLmx pasaenos AMCUUMIUHDI:

HavumeHoBaHue WHamnkaTtop(bl)
,.',\ﬁ, pasfiena AMCLMNINHbI KO'\’I/'E'?;?H [OCTVKEHNS Ouerourele cpeacTsa
(moayns) 4 KOMMNeTeHUmn
1. BeeldeHue. AK-4 MK-4.1, NMK-4.2, | OomaluHue (camocToaTenbHbIE) 3a8aHus
MK-4.3 ANs KOHTPONSA OCBOEHUSI ANCLMUMNINHBI
2. OcHo8HbIe 3aKOHbI
MOEKVASDHOL AK-4 MK-4.1, MK-4.2, | OomaluHue (camocTosTenbHbIE) 3a4aHus
ynAp MK-4.3 O KOHTPONSA OCBOEHUS ANCLUUNIINHBI
JIOMUHECUEeHUUU
3. Kunemuka
MOEKVASDHOL AK-4 MK-4.1, MK-4.2, | OomaluHue (camocTosTenbHbIE) 3a4aHus
ynAp MK-4.3 O KOHTPONSA OCBOEHUS ANCLUUNIINHBI
JIIOMUHECUeHUUU
4. Teopus nepeHoca nK-4 MK-4.1, MK-4.2, | OomaluHue (camocToaTenbHbIE) 3a4aHus
SHepauu MK-4.3 O KOHTPONSA OCBOEHUSA ANCLUUMNIINHBI
5. TlomuHecyeHyusi nK-4 MK-4.1, MK-4.2, | OomaluHue (camocToaTenbHbIE) 3a4aHus
Kpucmaisios MK-4.3 O KOHTPONSA OCBOEHUSA ANCLUUMNIINHBI




HaumeHoBaHue UHamnkaTop(bl)
o
I_II\}I‘_I pasgerna QUCUMMvHbI K?_l“l’/'l';?;;e” OOCTWDKEHNS OueHouyHble cpeacTBa
(mogyns) KoMneTeHuummn
KoHTponbHasa pabota (npaktuyeckme
3agaHus)
6. JlromuHecyeHyus JdomawHne (camocToaTenbHbIe) 3aaHns
K8aHMOBbIX MOoYeK NK-4 MK-4.1, NMK-4.2, ON151 KOHTPOMSI OCBOEHNSA OUCLIMMNINHBI
MK-4.3 KoHTponbHasa paboTta (npaktuyeckme
3apaHus)
7. Onmuyeckue ceHcopbl HomawHne (camocToaTenbHbIE) 3aaHNS
nK-4 MK-4.1, NMK-4.2, 051 KOHTPONSA OCBOEHUSI ANCLUUMNIINHBI
MK-4.3 KoHTponbHas paboTa (npakTtuieckme
3a4aHus)
3akoHbl MonekynsapHou [omalwHne (camocTosTenbHbIE) 3aaaHns
) JIIOMUHecUeHuuu MK-4 MK-4.1, NMK-4.2, 051 KOHTPONSA OCBOEHUS ANCLUUMNIINHBI
' MK-4.3 KoHTponbHasa paboTa (npaktuyeckme
3a4aHus)
OnpedeneHue
KOHCMaHmMb! [omaluHne (camocToaTenbHble) 3anaHns
9 CMamuYeckozo AK-4 MK-4.1, NMK-4.2, ONS1 KOHTPOMSI OCBOEHNSA OUCLMMNINHBI
' MK-4.3 KoHTponbHas paboTa (npaktudeckue
myweHus 3apaHns)
JIIOMUHECUEHYUU.
®omoceHcubunu3zayusi
obpasosaHusi [JomaluHmne (camocToaTenbHbIE) 3aaaHns
10 CUHa/1emHo20 AK-4 MK-4.1, NMK-4.2, A58 KOHTPOMS OCBOEHWNSA AUCLMMIUHGI
" | kucriopoda. CeHcopbi MK-4.3 KoHTponbHasa paboTa (npaktuyeckme
aKmMueHbIX gpopm 3apaHus)
Kucrnopoda
MpomexyToyHasa aTTecTauus Komnnekt KUM (M (TecTt + npakTtunyeckme
dopma KOHTPONS — 3a4€T C OLIEHKOM 3apaHus)

20. TunoBbIe OLEHOYHbIEe CpeAcCTBa U MeToAMYeCKMe MaTepuanbl, onpegensiowume
npoueaypbl oLeHMBaHUA

OueHka 3HaHMW, YMEHUM W HaBbLIKOB, XapakTepusylowlias aTanbl  (OPMUPOBaHUS
KOMMNETEHUUA B paMKax W3yYeHuMsi AUCUMNAMHBLI  OCYLLECTBMSIETCA B XO4e TeKylen wu
NPOMEXYTOYHOM aTTecTaumin. Tekylwaa aTrectauusa NnpoBOAUTCA B COOTBETCTBUM C [MonoxeHnem o
Tekywen atrectaumm obydvarowmuxcs Mo nporpammamM Bbiclwero obpasoBaHus BopoHexckoro
rocyJapCTBEHHOIO yHMBepcuTeTa. Tekywas aTtrectauusi NpoBOAMTCA B (hopme: yCTHOro onpoca
(vHamBuayanbHbI onpoc). Kputepun oueHnBaHusa npuBeaeHbl HUXKe. MNpomexyToyHast aTTectaums
npoBoANTCA B COOTBETCTBMM C [lOMNOXEHMeM O MPOMEXYTOYHOM aTTecTauum ody4varolmxcs no
nporpaMmMmam Bbiclwero obpasoBaHuns. KOHTPONbHO-U3MepuTenbHble MaTepuarnbl NPOMEXYTOYHON
atTecTauMm BKNOYalOT B cebs TeopeTMyeckue BOMPOCHl, MNO3BONSIOLWINE OLEHUTb YPOBEHb
MOMYYEHHbIX  3HAHWA U NpPaKTU4ecKoe  3ajaHue, MNO3BOMfALIEee  OUEHUTb  CTeneHb
ChOPMMPOBAHHOCTM YMEHUI M HaBbIKOB. [1pn OLEHMBaHWM UCMONb3YHTCA KayeCTBEHHbIE LUKasbl
oueHok. Kpntepumn oueHnBaHus npmeseaeHs! B n. 20.2.

[nsa oueHmBaHusa pesynbTaTtoB 0Oy4eHMs Ha 3a4eTe yYnTbIBaOTCA criegyowme nokasaTenu:

1) 3HaHWe yyebHoro matepuana, BfnageHme NoHATUAHBIM annapaTtoM U TEOPETUYECKMMIN OCHOBaMM
BONHOBbIX SBMEHUI;
2) ymeHune CcBA3bIBaTb TEOPUIO C NPaKTUKOW;
3) ymeHue wvnncTpupoBaTb OTBET MNpuMepaMu, akTamu, AaHHbIMW COBPEMEHHbIX Hay4YHbIX
nccregoBaHUM B ONTUKE;
4) yMeHWe npPUMEHSITb OCHOBHblE 3aKOHbl W aHanuaupoBaTb pesynbTaTbl HabnwogeHun wn
3KCNEPUMEHTOB
5) BnageHne NOHATUIHBIM annapaTtoM U YMeHMe NPUMEHATb TeOpeTUYECKNE 3HAHUS ON1S peLLeHnst
NpakTU4ecknx 3agau.



20.1. TeKywWMN KOHTPOIb YyCNeBaeMoCcTH

KoHTponb ycneBaemocT MO AUCUUMNIIMHE OCYLLECTBSETCA C MNOMOLLBIO  CreaytoLmx
OLEHOYHbIX CPEeACTB:

1. TllocewaemMocTb NEKUMOHHbIX 3aHsATMIA. [lpoBepka npenogaBaTenieM KOHCMEKTOB MO
nporvaeHHoMy maTepuany. [domalliHue (camocTosATernbHble) 3ajaHusa LN KOHTPONA OCBOEHMWS
ANCUUNINHBI.

2. BbInonHeHMe npakTU4ecKnx 3agaHui (BbIMOMHEHUE U  OdOPMIIEHNE MNPAKTUYECKON
paboTbl). KoHTponbHaga paboTa (NpakTnyeckue 3agaHust, YCTHbIA OMPOC NO KOHTPOJSIbHBIM BONPOCamM
K npakTuyeckon paboTe).

HomaluHune (camocTosaTenbHble) 3agaHnsa hopMynupyloTCca npenogasaTteniemM no OKOHYaHUN
3aHATMA NS 3aKkpenneHna obydvarwmnmca NpoMaeHHOro MaTtepuana (CoO4epXuT nepeyeHb 3agad
AN BbIMNOMHEHUs / BONPOCOB) WNW MOArOTOBKE K nocnegylowum 3aHaTuam. Ha ganbHenwem
COOTBETCTBYIOLLEM 3aHATUM MpenogaBaTterlb  OCYLEeCTBNSAET MOMHY/BbIGOPOYHYIO npoBepka
BbINOMIHEHMS OfyvalWwmMMmnca AomallHuMX (camocTosTenbHbIX) 3agaHuin. [lonHas npoBepka
npoBoguTca B (OpMe TeCTUpPOBaHWS C OrpaHuvyeHnem no BpemeHu. BbibopovHas nposepka
OCYLLIeCTBISieTCA NO CpeAcTBaM YCTHOro onpoca BbIGOPOYHOro Konmuyectsa CTyaeHToB. B cnyyae
HeBbINOMHEHMA ObOy4YatoWwmMMcs AomallHero (CamMoCTOATENbHOrO) 3afaHusa npenogaBaTernb He
oueHuBaeT paboTy obyyatoLlero Ha TEKyLLEM M 3aHSATMM Bbile 2 6annoB (NONOXUTENbHasa OLeHKa
(3/4/5) moxeT ObITb BbICTaBNeHa MO pesyrbTaTam BbIMOMHEHWUS WHOWBUOYANbHOrO 3agaHus).
TunoBble 3agaHMa TecTa M BONPOCHI AN1s NPOBEAEHMA onpoca npeacTtasneHbl B [Npunoxenmn 1 k
paboyen nporpamme UCLUMIANHbI.

KoHTponbHasi paboTbl BkMYaeT B cebsa BbINONHEHWE W NpeAcTaBrieHne npakTUYecKoro
3agaHus. Ee BbInonHeHne oueHvBaeTcA B ABa dTana:

1) BbINONHEHME 1 OhOPMIIEHME NPAKTUYECKOM paboThbl;

2) 3awmuTa npaktndeckon paboTbl (06CyXaeHMe npakTUYEeCKUX 3adaHun U MONyYeHHbIX
pe3ynbTaToB, YCTHbIM ONPOC MO KOHTPOSbHBIM BOMPOCAaM K NpakTuyeckon paboTe).

Kputepum oueHnBaHUs KOHTPOsbHasA paboTbl (NPaKTUYECKMX 3a4aHun):

Kpumepuu oyeHusaHus KomnemeHyuli YpOBeHb
ccopmmpoBaH | Lkana oueHok
HOCTHU
KOMMeTeHuumn

Bce nyHKmo! npakmuyveckoli pabomeol 8biMosIHeHbl 8ePHO, 0POPMsIEHbI 8 lNosbiweHHbIG | OmiudyHo

coomeemcmeauu ¢ mpebo8aHUAMU, YKA3aHHbIMU rpernodasamesnem, cOesnaHs!
8b1800bI. Obyyarowulica 8 noaHoli mepe enadeem NOHAMULHbLIM annapamom u
meopemuy4ecKuMU 0CHOBAMU OUCYUINAUHbI, CIOCOBEH UAACMPUPO8AMb omseem
npumepamu, pakmamu, OGHHbIMU HAY4YHbIX UCC1ed08aHUl, MPUMEHAMb
meopemuyecKue 3HaHUA 014 peweHus NpaKmuyeckux 3a0a4 e obaacmu
cospemeHHOoU ¢hu3uKU.

Bce nyHKmbl npakmuyeckoli pabomel 8bIN0aHeHbI 8€pHO, 0OPMEHbI C Basoenbit Xopouwio
He3HayumesbHbIMU HapyweHUAMU mpebosaHuli, yKa3aHHbIX npenodasamesnem, YPOBEHb
cOenaHel 8b1800bl. HEO0CMamo4Ho npodemMoHCMpPUPOBAHO Meopemu4ecKux
OCHO8 OUCYUM/UHGI.

MyHKmMbI npakmuyeckol pabomel 8bIM0AHEHbI YGCMUYHO 8EPHO, 0hOPMIEHbI C lNopoeossiti Ydoenemeopu-
HapyweHuem mpebosaHull, yKa3aHHbIX npernodasamesnem, cOenaHsl 8b1800bI.
Vmeem He nosnHoe npedcmassaeHue 0 meopemu4eckux OCHo8ax, donycKkaem
cyujecmeeHHble OWUBKU.

MyHKmeo! npakmuyeckol pabomel He 8b1M0HEHbI UsU 8bIMNOAHEHbI HE8EPHO, — Heydoenemeopu-
oopmneHsl ¢ HapyweHuem mpebosaHull, yKa3aHHbIX Mpernodasamesnem, 861800bi
He cOenaHbl Unu He rosHbie 1o cooepraHuto. Obyvarowjulics demMoHCmpupyem
0mMpbIBOYHbIE, hpazMeHMAapHble 3HaHUS, donyckaem 2pybbie owUubKu.

ypo8eHb

YpOBeHb menbHO

meJibHO

20.2. NMpomexyToyHasa aTTecTauusa

[ns oueHVBaHWA pe3ynbTaToB 00y4eHUst Ha 3a4€Te NCNOMb3YITCH CreaytoLine nokasaTenu:

1. 3HaHWe y4yebGHOro MmaTepuana, BrnafgeHvWe MOHSATUIAHLIM annapaTtoM W TeopeTUHECKUMM
OCHOBaMW AUCLMNIINHBI;

2. yMeHue CBA3biBaTb TEOPUIO C MPaKTUKOW;



3. yMeHne onucbiBaTb OCHOBHbIE XapaKTEPUCTUKW, METOAMKN KOHTPOMS W napameTpbl
¢ OTONPUEMHUKOB,

4. BNafieHNe 3HaHMAMU O TEXHOSIOrMYECKOM Mpouecce MPOEKTUPOBAHUS YCTPOWUCTB (POTOHMKN,
BKIlOYMAsi OCHOBHblE TEPMUHbLI U OMpeferieHns >XU3HEHHOro LMKNa u3genus, npeactaBrneHust o
pa3paboTKke TEXHONOrMYECKOro MapLLpyTa 1 onepaLoHHON KapTbl;

5. yMEHME unTaTh YEPTEXM N aHaNM3NPOBaTb TEXHUYECKNE YCIOBUSA, COCTABNSATbL MApLUPYTHbIE U
OMNepaunoHHbIE KapTbl TEXHOMOMMYECKOro npouecca KOHCTPYMPOBaHWUS uM3Oenust OOTOHUKM,
MCNONb3ysi COOTBETCTBYHOLLY KOHCTPYKTOPCKYHO LOKYMEHTauuo 1 HaBblkn pabotbl ¢ FTOCTamw.

[MpomexyToyHas aTTecTaums No gUCUMNIIMHE NPOXOAUT B 2 NocneaoBaTeNbHbIX aTana:

1. TecT;

2. YCTHbIN OMpPOC, C MNPUMEHEHMEM KOHTPOJSIbHO-U3MEepPUTENbHbLIX MaTepuanoB B dopme
OuneToB, cogepXxalmx No ABa BONpoca K 3a4eTy U3 CreayoLero nepeyHs:

1. OnpegeneHne NOHATUA «NMIOMUHECUeHUusY . Puanyeckasa npmpoaa NIOMUHECLEHLNN.

2. CnekTpanbHas NAOTHOCTb M3ny4vyeHus. CnekTpbl NIOMUHECLEHLUN.

3. AnnapaTypa ansa pernctpaumm CnekTpos NHOMUHECLEHLMMN.

4. OnekTpoHHas, konebatenbHas w BpalwartenbHas aHeprus Monekyn. [lpeacraeneHve o
MYnbTUNNETHOCTU, Anarpamma AB6noHCKoro.

5. MNoTeHuunan Mop3ae onsa AByxaTOMHOW MOJeKysbl, HeagnabaTU4HOCTb.

6. MpuHumn dpaHka-KoHaoHa.

7. 3aKOHblI MONEKYNSAPHON NTIOMUHECLEHLIUW.

8. JlloMmHecLeHUunsa Monekyn ¢ 60nbLLUM CTOKCOBBIM COBUIOM.

9. KnHeTunka MOHOMOJEKYNAPHON NIOMUHECLIEHLMN. KnHeTnka OvmMoneKkynsipHon
nIOMUHECUeHUMUN.

10. TyweHne MONEKynaApHON nOMUHecUeHuMn. bBesblanydaTenbHbll  NEepPeHoOC  3Heprum
9NEKTPOHHOro BO36Yy>XAEeHUS.

11. QdbpekT daHo.

12. YpaBHeHue LUTepHa-donbmepa.

13. OcoBeHHOCTM NIOMUHECLIEHLIMM KPUCTAMNOB.

14. OedekTbl B KpucTannax. MexaHnambl MIOMUHECLIEHUMN KpucTannoB. PekoMmOnHaums.

15. MexaHn3Mbl MIOMUHECLEHLIMN KBAHTOBbIX TOYEK.

16. lMpupoga cTokcoBa casura. CBsA3b CO  CTPYKTYpOM 30HbI bBpunniwsHa MaccMBHOIO
nonynpoBOLHMKA.

17. MpyHUMN paboTbl ONTUYECKOrO CEHCOPA N €ro XapakTEPUCTUKX: paboynin gnanasoH, Bpems
OTKNWKa, YyBCTBUTENbHOCTb, CENTEKTUBHOCTb, Npeaen obHapyXeHus, NIMHENHbIN uanasoH.

18. HaHoTexHonormm n HaHomaTepuarnbl A58 CEHCOPUKN.

19. dochopecLeHUNss CUHINETHOro kucnopoaa. CeHcopbl akTUBHBIX hopM Kucropoaa

20. CeHcopbl akTMBHbIX OOpPM Kncnopoaa.

BepHo BbINONHUB TecT, oby4vatowmimnca nonyvaet KMM, rotoBut otBeThl Ha Bonpockl KMMa n
OTBeYaeT npenogasaTento.

TpeboBaHUSA K BLINOMHEHUIO 3a4aHWI, LIKanbl N KPUTEPUM OLLEHNBAHWS

KpuTepum oueHnBaHnsa KomneTeHumnin YpoBeHb LLikana oueHok
cchopMmpoBaH
HOCTU
KoMMeTeHumn
lNoceweHue NeKUUOHHbIX U NMpakmuy4ecKux 3aHsamud. lNosbiweHHbIl | Omau4Ho
Omeem Ha 80rMpPOC KOHMPOJIbHO-U3MEPUMESIbHO20 Mamepuasia 60 | yPO8eHb
epems ak3ameHa. Omeembl Ha OOrOHUMESIbHbIE  80MPOCHI.




Obyvarowuticss 8 nosiHoU Mepe ernadeem rOHAMUUHbBIM arnnapamom
U  meopemuyeckUMU  OCHO8amMu  OUCUUIMIIUHbI, criocobeH
usocmpupogames  omeem  ripumepamu, ghakmamu, OaHHbIMU
Hay4HbIX uccrnedogaHuli, MPUMEHSIMb meopemu4yecKkue 3HaHusi 0ns
peleHus npakmuyeckux 3adady 8 obriacmu cospeMeHHOU hu3UKU.

Omeem Ha  KOHMPO/bHO-U3MePUMErbHbIU ~ Mamepuan  He
coomeemcmeayem OOHOMY U3 [ePeyUC/IeHHbIX rokasamesneul, HO
obyuvarowutica daem npasusribHbie omeembl Ha OOMOSIHUMEIbHbIE
gorpockl. HedocmamoyHo npodeMOHCMPUPOB8aHO MeopemuYecKUx
OCHO8 AuCYUNIUHBI.

Ba3soenbiti
YPOBEHb

Xopowio

Omeem Ha  KOHMPOIbHO-U3MEepUMerbHbIl ~ Mamepuan  He
coomeemcmsyem 08yM U3  [epPeyuCrieHHbIX  Mokasamerned,
obyyvarowulicss Gaem HernosnHble omeembl Ha OO0MNOIHUMEbHbIE
sonpockl. imeem He rnonHoe rnpedcmasrieHue 0 MmeopemuyecKux
OCHogax, doryckaem CyuwecmeeHHbIe OUWUGKU.

lNopoeosnili
yPOBEHb

Ydoenemeopu-
meJsibHO

Omeem Ha  KOHMPONbHO-USMEPUMesrbHbIl ~ Mamepuan  He
coomeemcmeyem ebiuwe rnepeyucieHHbIM rokasamerssim.
Obyvarowutics 0eMoOHCMpupyem OmpbIBOYHbIE, (hbpacMeHMapHbIe
3HaHus1, dorlyckaem 2pybbie ouwubKu.

Heydosenemeopu-
meJibHO




Mpunoxexune 1
TunoBble TecTOBbLIE 3aAaHUA

1. N3ny4yeHue, npedcmasnsrouwee cobol uzbbimok Hal mennosbiM U3flydeHuemM mena npu
OaHHOU memriepamype, Ha3bl8aemcsi:

a) NOHN3NPYIOLLNM U3NYyYEHNEM;

0) nloMUHecUeHUMeEN;

B) PEHTIEHOBCKUM U3NyYEHNEM;

F) J1a3€pPHbIM U3JNTy4eHneMm.

2. lepexod u3  B8036yKOEHHO20  COCMOSIHUSI ~ MOJIEKYrnbl 8  Hego36yx0eHHoe,
cornpogoxoarowulcs Usy4eHUeM sHepauu, uMmerowut camyro 60osbuwyro 0numenbHOCMb
80 8peMeHU Ha3bleaemcs:

a) nyopecueHuus;

0) konebartenbHasa penakcaums;

B) BHYTPEHHSIS1 KOHBEPCUS;

r) ocdopecueHums.

3. Ha npueedeHHOU cxemMe KeaHmMO8bIX epexodos mpu 3fneMeHmapHoOM rpouecce

JIIOMUHecUeHyuu nepexod 3—2 coomeemcmeyem:

a) 6esbl3nyvyaTtenbHOMY NEpPEXOAy;
0) pe30oHaHCHOWN NMIOMUHECLLEHLMM;
B) CMOHTaAHHOW NIOMUHECLIEHLNN;

r) MmeTactabunbHOM NIOMUHECLIEHLIMMN.

4. DHepausi homoHa rporopyuUoHasibHa:
a) vyacrorte;
0) onNnHe BOSHbI;

B) CKopocTu boTOHa.



5. BakoH C.U. Basunosa enacum, 4Ymo

a) chopma cnekTpa NOMUHECLIEHLUMM HE 3aBUCUT OT ANWHbI BOSTHbI BO30YyXXaatoLero
N3NyYeHns;

6) KBAHTOBbIM BbIXOA, HE 3aBUCUT OT AJIMHbI BOMHbI BO3OYXXaatoLLero cBeTa;

B) CNekTp NIOMUHECUEHUMM COBWHYT MO CPaBHEHUIO CO CMEeKTPOM MOrMoLlleHnss B
ANUHHOBOMHOBYO 06nacTb;

) CNEKTPbI NOrNoLWeHna n driyopecueHunn 3epkanbHO CUMMETPUYHBI OTHOCUTESNBHO
NPsIMON, NEPNEHAUKYNAPHOM OCKM 4acTOT M NpoXoAsdllen 4epe3 TOYKy nepeceyveHus

CMEeKTPOB.

6. KeaHmoebIM 8b1X000M GhOMOMHOMUHECUEHUUU Ha3bl8aemcsi:

a) OTHOLUEHNe Ymcna NornoLeEHHbIX OTOHOB K YACIY CMOHTAHHO UCMYLLEHHbIX;

0) OTHOLWIEHME Yncna CrnoHTaHHO UCNYLLEHHBIX (POTOHOB K YMCIY NOMMOWEHHbIX;

B) OTHOLUEHWE uYMCMa BbIHY>KAEHHO MWCMAYLWEHHbIX (OOTOHOB K YWUCAY CMOHTaHHO
NCNYLLEHHbIX;

r) Npon3BedeHne Ymcna CNoHTaHHO M BbIHY>KAEHHO UCNYLLEHHbIX (POTOHOB
7. BHepeemu4yeckuM 8bIX000M (hOMOIIOMUHECUEHUUU Ha3bleaemcs:

a) OTHOLUEHNE SHEPrUMN NOTMOLWEHHOrO (POTOHA K 3HEPTMM CMOHTAHHO UCMYLLEHHOrO;

6) OTHOLWIEHNE 3HEPrMM BCEX CMOHTAHHO MCMYLLUEHHbIX (POTOHOB K MOJSTHOM 3HEeprumn
NOrMOLWEHHbLIX (POTOHOB;

B) OTHOLUEHME 3HEPrun BbIHYXXOEHHO UCMYLIEHHbIX DOTOHOB K SHEPrUM CMOHTaHHO
NCMYLLEHHBbIX;

r) NpoM3BegeHne 3HEPrMm BCEX CMOHTAHHO UCNYLLEHHbIX (POTOHOB K MOMHOW 3HEepPrm
NOrMOLWEHHbLIX (POTOHOB
8. 3akoH Cmokca-/Tommensi onucbieaem:

a) He3aBUCMMOCTb crekTpa dnyopecueHuMM OT ANUHbI BOJSIHbI BO3OYyXgarowero
cBeTa;

0) cmelleHne cnekTpa nyopecueHunmn B Gonee ASIMHHOBOMHOBYH 06MacTb Mo
CPaBHEHWIO CO CNEKTPOM MOrMOLLEHNS;

B) 3epKanbHYy0 CUMMETPUIO CNIEKTPOB UCMYCKaHUSA U NOTMOLLEHWS;

r) 3aBMCMMOCTb (POpMbI CnekTpa chryopecueHUmMm OT ANIMHbI BOSHbI BO30YXXaaroLero
ceeTa?
9. Cymb si8r1eHUs IIOMUHECUEHUUU 3aK/Tio4aemcs 8:

a) CBeYEeHWM aTOMOB, MOHOB, MOMEKyn unu Apyrux OGonee CROXHbIX 4YacTuu,



BO3HMKAKOWEM B pe3ynbTarte 3MekTPOHHOro rnepexoga B 3TUX YacTuuax npu  ux
BO3BpaLLEHNN U3 BO3BYXOEHHOIO COCTOSIHUS B OCHOBHOE;

0) wun3bupaTenbHOM  MOrMOLWEHNUN OOHOPOAHOW  HepacceuBalowen CUCTEMOMN
9NEKTPOMarHUTHOIoO M3ry4eHUs pasnn4YHbIX y4acTKOB CNEKTPa;

B) M3fy4YeHMM aTOMOB, MOMEKYsl, BO3HMKAKOLWEM B pe3ynbTaTte 3feKTPOHHbIX
nepexoaoB Mexay aHepreTM4ecKMMmn ypoBHAMN BO3BYXOEHHbLIX aTOMOB UM MOHOB?
10. Hengemcs nu MoOMUHeCUeHUUS pagHOBECHbLIM MPOUECCOM?

a) He aABNsieTCS;

0) aBnseTcs;

B) AAIBNSiIETCA NpWY KOMHATHOM TemnepaType.
11. TepMuHbI homorniomMuHecyeHyus, 371eKMPOIIOMUHECUEeHUUS,
PEHM2EHOMIOMUHECEHUUST, XeMUTIOMUHECUEHUUS, KamoOOTIOMUHECUEHUUST OMHOCSIMCS K
Knaccugbukayuu ro

a) MEXaHU3My CBEYEHUS;

0) UCTOYHMKY BO3BYXOEHUS;

B) cnekTpanbHOMY COCTaBY U ANIMTENbHOCTN CBEYEHMA?
12. Kak om paccmosiHus Mex0y OOHOPOM U akuernmopom 3asucum 3ghgheKkmueHoCmb
UHOYKMUBHO20 b€3bI3/ly4ameslbHo20 PEe30HaHCHO20 repeHoca 3SHepauu 3r1eKMpPOHHO20

80306y x0eHuUs 8 criy4ae Aunosib-OurnosibHo20 83aumodelicmeusi?

a)~ R%
6) ~ RS;
B) ~ R5;
r)~ R
n) ~ R®;
e) ~ R4,

13. CnekTp BO30OYyXaeHUS NpeacTaBnseT cobon:

a) rpadmMyeckyto 3aBUCMMOCTb MHTEHCMBHOCTM hrlyopecLiEeHLUN Nnn Ymucna ooTOHOB
OT 3HEeprumn KBaHTa nUanyvyeHnd, 4acToTbl UMK ASIMHbI BOSTHbI, BO30Y>KAAoLWEero n3nyvyeHuns;

0) rpacmyeckyto 3aBUCUMOCTb MHTEHCMBHOCTU oTyopecLieHLUN 1K Ymucna oOTOHOB
OT 3HEeprumn KBaHTa uarny4yeHnd, oT YacToTbl UMK OSIMHbI BOJSTHbI;

B) rpadumyeckylo 3aBUCMMOCTb WHTEHCUBHOCTW BO3Oyxaarowlero ceeta OT ero
YacToTbl (4NMHbI BOSHbI); akTUBHOE BO30YyXXaeHne hriyopecumpyromx Yyactuy?
14. INoa cnekTpoM hnyopecLeHLNN NOHUMALOT:

a) rpacmyeckyto 3aBUCMMOCTb MHTEHCMBHOCTM orlyopecuelmm nnm ymcna oToHOB

OT SHEPIUM KBaHTa U3JNTy4YeHn4d, 4aCTOTbl U OANMMHbI BOJTHbI PETNCTPUPYEMOTIO U3NYy4YEHUA;



6) rpadmnyeckyto 3aBUCUMOCTb MHTEHCMBHOCTU (PryOpeCLEHLMM OT SHEPTUN KBAHTa
N3NYyYeHNs, YacTOTbl UNWN ANVHbI BOSHbI BO30Y)XAAloLWero nsnyyeHus;

B) rpadpnyeckyto 3aBMCUMOCTb MHTEHCUBHOCTWU BO3DYyXJaloLlero cseta OT 3Hepruu
KBaHTa U3Ny4YeHUs, YacTOTbl UK ANWHbBI BOSTHbI N3Ny4YeHns?
15. Ceem, usnyyaembili npu HOMOIOMUHECUEHUUU, [0 CPasHeHUK CO CBEeMmoM,
803byx0arowum ceeveHuUe, uMeem, Kak rpasursio, OfiuHy 80JIHbI:

a) 6onbLuyto;

6) MeHbLLY!O;

B) OANHAKOBYIO;

) MHOIO MEHbLLUY?
16. Kakon counbTp crnegyeTt NOMecTUTb nepes NPUEMHUKOM U3NyYeHUs, YTOObI NUCKITOYUTD
BO3OyxJawuee u3nydyeHne B CrekTpe JNIMUHecUeHuun obpasua npu BO3ByXaeHuu
nasepHbIM ANOA0OM C ANTMHOM BOSHbI 650 HM?

a) NponycKatoLnin n3nyvYeHne ¢ AnnMHom BomHbl 6onblue 650 HM;

0) nponyckawLnin n3ny4YeHne ¢ AIMHOM BOSHbI MeHbLUe 650 HM;

B) NPOMycKaroLWnin n3nyyeHne ¢ nmHomn BosHbl 6onsiue 700 HM;

r) NPOnycKaLWwmnn n3ry4yeHne ¢ AnnMHOm BonHbl MeHblue 550 HMm.

Bonpochkl ¢ pa3BepHYyTbIM OTBETOM, 3a4auun

1. lanTe onpegeneHne NOHATUS «NMIOMUHECLIEHLNAY ?

2. YTo npeacrasnsieT cobon cnekTp NtoMUHeCUeHUNn?

3. Kakon gnvHe BOSHbI COOTBETCTBYET 3Heprnsa nsnydeHuns 2.1 aB?

4. [Mepeuncnute Tunbl JIIOMUHECLUEHUMM MO BuAy BO30YXOEHUA, ONUTENbHOCTU
CBEeYeHus.

5. Yto onnceiBaeT 3akoH CTtokca-Ilommens?

6. YUTto onncebiBaeT 3akoH CTtokca-Ilommens?

7. B yem 3akntovaetca ddpdekt daHo?

8. [lanTe onpeaeneHne aHepreTMYecKoro Bbixoda fMtOMUHECLEHLINK

9. YTo Takoe BpeMs X13HU BO3OYXAEHHOrO COCTOAHUSA?

10. ChopmynupyinTe 3aKOH 3aTyxaHUs B Criydae MOHOMOJSEKYNAPHON KUHETUKN?

11. Pewunte 3apady. OnTtudeckas nnoTHOCTb BewectBa pasHa 0.06, a
WHTEHCMBHOCTb JIIOMUHECLEHLUMN B 5 pa3 MeHblUe MHTEHCMBHOCTWN BO3OyXXaaloLero ceeTa.
HanTn KBaHTOBbIN BbIXOA JTIOMUHECLEHLMN BELLECTBA.

12. PewunTte 3agady. OnTudeckas nnoTHoCTb BewecTBa pasHa 0.1, @ UHTEHCUBHOCTb

NIOMUHECLEHUMN B 3 pa3 MeHblle WHTEHCMBHOCTM BO3Oyxgarwowero ceBeta. Hantm



KBAHTOBbIM BbIXO JIIOMUHECLIEHLMM BELLECTBA.

13. KaKk M3MEHUTCS WHTEHCUBHOCTb (POTOSIIOMUHECLIEHLUMN, €Cnn  YBESNTUYUTb
ONTMYECKYD MNOTHOCTb obpasua ot 0.1 go 1 npu UKCMPOBaAHHOW ANWHE BOJSHbI
Bo3Oyxxaatowero ceeta?

14. Yemy paBeH 3HepreTMyeckuih BbIXOL FHOMUHECLEHUMN ecnn AfIHA BOJHbI
BO30OyxaeHus paBHa 445 HM, a MakCUMyM NMKa JIIOMUHECLIEHUMM pacnonoxeH npy 620 Hm,
npw Y4€TE, YTO KBAHTOBBIM BbIXO, NTIIOMUHECLEHLMM paBeH 17?

15.Yemy paBeH KBaHTOBbIM BbIXOA4 JIIOMUHECLEHUMN ecnu  OfvHa  BOJHbI
BO3Oy)xaeHusa paBHa 515 HM, a MakCMMyM nNuKa NIIOMUHECLEHLMN pacnonoXeH npy 620 Hwm,

npw y4é€Te, YTO SHEPreTUYECKUIN BbIXOA NIOMUHECLIEHLMN paBeH 0.57



