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CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

39

Jlekymu, yac.

16

MpakTnyeckune 3aHATAA, Yac.

16

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

27

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

12

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

105

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepasibHOro rocyAapCTBEHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHuMs N0 HanpasneHuto (cneynansHocTu): 12.04.02 ONToTeXHUKA
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1

KomneTteHuumn

Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

NINTepaTypHbIX N NaTeHTHbIX NCTOYHNKOB

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,
TEXHWUYECKOT0 3aJaHNs 1 MOCTAHOBKE LIe/IN U 3a1a4 NMPOEKTUPOBaHWS OMTUYECKUX U
OMTWKO-3/1EKTPOHHBIX NPUBOPOB, CUCTEM M KOMIJ/IEKCOB Ha OCHOBE MoA60pa 1 N3y4YeHns

ONTUKO-3NEKTPOHHbIX MP16GOPOB 1 KOMMIEKCOB

MK-1/HA. 2 MpoBoAMT NOMCK 1 aHanIn3 Hay4YHO-TEXHWYECKOI MH(opMaLmK,
0TEYECTBEHHOIO 1 3apyBEXHOT0 OMbITa MO pa3paboTke ONTUYECKUX U

MpogheccroHanbHble

KOMMETEHLU NN
BbI60P rOTOBOr0 anropuTMa peLleHns 3agaym

MK-2/HA CnocobHOCTb K MOCTPOEHUIO MaTeMaTUUeCKUX Mo/eneil 06beKTOB
uccnefoBaHUsA 1 BbIGOPY YMCIEHHOTO METOAa UX MOZLENMPOBaHUS, pa3paboTKe HOBOIO /K

0COH6EHHOCTEN PaboThbl N3NNI ONTOTEXHUKMU

MK-2/HA. 1 dopmynmpyeT NOCTaHOBKY 3aAadv 1 onpeaensieT Habop napaMeTpoB, €
YYETOM KOTOPbIX A0MKHO BbITb MPOBEAEHO MO/ENMPOBAHIE NPOLLECCOB, ABNEHUI U

MK-2/HA. 3 Pa3pabaTbiBaeT MaTemMaTU4eCcKme Moaen (hyHKLMOHMPOBaHUS
OMTWKO-3MEKTPOHHBIX NPUMBOPOB Ha OCHOBE (IM3MYECKMX MPOLIECCOB 1 SBMEHWI

2. TpeboBaHuns HI'TY K nnaHupyemMbIM pesysibTaTam 00y4YeHWsi, COOTHECEHHbIM C
NHAMKaToPaMu AOCTUMXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHANKaTOPbl AOCTVKEHUS] KOMMETEHLIMIA

PesynbtaTbl 06yyeHns

dopMbl opraHmnzaumm
3aHATUN

IIK-1/HA. 2 IIpoBOAUT MOMCK M AHAIHN3 HAYYHO-TeXHUYecKO HHPopManuu,
0Te4eCTBEHHOT0 H 3aPy0esKHOro ONbITA MO Pa3padoTKe ONTHYECKUX H
ONTHKO-3JIEKTPOHHBIX NPHOOPOB U KOMILIEKCOB

3HATb 3/1EMEHTbI 06LLEN PU3NKM 1 KBAHTOBOI MEXaHWKI

Nekuumn; CamocTosTenbHas paboTal

3HaTb 3M1EeMEHTbI (PU3NYECKON N HENMHENHOW ONTUKU

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa pabota

3HaTb OCHOBbI 1a3ePHON HU3NKK

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb BOMpockl 06ecneveHns 6e30nacHbIX YCNOBWIA TPYAa C UCMOb30BaHWEM
060pYy10BaHNS U TEXHOMOTNI 1a3ePHbIX CUCTEM

JNekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb 9KO/IOTMYECKME acneKTbl UCMO/b30BaHNS N1a3ePHbIX TEXHOMOTWIA, B TOM
ymnc/e PacceAHHOro N1a3ePHOro U3NyYeHUs Ha BUONOrMYeCKNE 06bEKTHI

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTensHas paboTa

IIK-2/HA. 1 ®opmyaHpyeT HOCTAHOBKY 3a/1a'H H olpe/esieT Habop
IapaMeTPoB, ¢ YIETOM KOTOPBIX /I0JIZKHO ObITh MPOBE/ICHO MOeTHPOBaAHAE
IPOIIeCCoB, SIBJCHUI N 0co0eHHOCTEl PadoThI H3AeJIHii ONTOTEeXHUKH

YMeTb N0OMb30BaTLCA NMaKeTaMM NPUKAaAHbIX nporpamm Tuna Origin n Mathcad

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocTosaTensHas pabota

PacueTa, KOHCTPYMPOBaHWS 1 HaCTPOIKM NapamMeTprUUecKnx npeoGpasoBaTeneii
YaCTOTbl U ra30aHANIUTMYECKOTO 060PYA0BAHMS Ha X OCHOBE

lNpakTnyecKme 3aHATUS;
CamocTosaTesibHas paboTa

IIK-2/HA. 3 Paspa6aTpiBaeT MaTeMaTH4YecKHe MoAeaN (PYHKITHOHHP OBAHUS
ONITHKO-3JIeKTPOHHBIX IPHGOPOB HA OCHOBE PH3MIECKHX NPOLECCOB I
sIBJICHHIA

3HaTb aJITOPUTMbI NPUMEHEHNA METO0B MaTeEMaTUYECKOIro MOAENPOBaHNA Npn
pacyeTe CrneKTpoB NOr/oWweHnsa MOIEKY/T B Pa3/INYHbIX AManasoHax

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

3HaTb (hM3NYeCKMe NPUHLMIMBI, NeXallme B OCHOBE PaboThl MPOCTEMLLNX
ONTUYECKMX 3M1IEMEHTOB

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

MMETb ONbIT (BNafeTh) UCMOMb30BaHNS BO3MOXHOCTEN BbIYMC/INTENIbHOW TEXHUKU
1 NPO-rpamMMHOro 06ecneyeHns pacyeTa NPOCTEMLLIMX ONTUYECKMX CUCTEM

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa pabota

3. CogepkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTtp: 3

AnpakTnyeckas eguHmua: O6was usmka. KBaHToBas MexaHuKa.

1. PacnpefieneHvie MoNekyn
rasa no CKoOpocCTAM.
PacnipeseneHne Makcsenna.
CpefHsAsA CKOpOCTb aTOMOB.
Haunbonee BeposTHas
CKOpOCTb. Yucno
CTOMIKHOBEHWIA 1 ANTMHA
cBO60AHOro nNpobera Monekyn
B raze. Augaysns n
Ten0npoBOAHOCTbL ra3oB.
[BVKeHVe 3apsXKeHHO
4acTULbl B 3/IEKTPUYECKOM U
MarHuTHoM nosnsx. Cuna
JlopeHua.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

Nekuus

2. TIpMHUMN OTHOCUTE/ILHOCTM.
Mpeo6pasoBaHue JTopeHLa.
PenaTnemcTcKoe
npeobpasoBaHmne YacToThl.
AhpexT donnepa.
"apmMOHUYeCKuiA ocuMNNaTop.
YPOBHW 3HEPT UM N BOSTHOBbIE
(hYHKLMW CTaLMOHAPHbIX
COCTOSIHMIA. []ByXypOBHEBaS
cucTema B pe3oHaHCHOM
MOHOXPOMaTUYeCKOM MoJie.
YacToTa Paow.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

Nekumnsa

3. ATOM BOAOpPOAa. YPOBHH
3Heprum 1 4acToTbl
nepexozoB. Bpems XXuU3Hu
COCTOAHNA 2P aToma
BoAopoaa.CBepxXTOHKOe
pacLLernieHne YpOBHe B
aTome Bogopofa. BogopoaHbli
masep. [lByxaTomHas
MOJeKyna.
Koneb6atenbHO-BpaLaTesibHble
nonocel. P, R, Q Beten.
OHepreTuyecKune 30Hb! B
Kpuctanse. NonynpoBoaHUKMN,
p-n nepexog,.
MonynpoBOgHNKOBLIE ANOAbI U
TPYOAbI.

MK-1/HA.2,
MK-2/HA.3

Nekuwnsa

AnpakTndeckas eanHuua: Pusnyeckas onTuka. HenmHelHaa onTtunka




4. I'nocKue BOMHbI.
AnmMnTuyeckasa nonapusaLus.
M10THOCTL NOTOKa 3Hepruu
3NEKTPOMarHUTHON BOJIHbI.
®opmynbl PpeHens. Yron
bptocTepa. NMonHoe
BHYTPEHHee OTpaXKeHue.
KoahpuimeHT nornoLeHuns m
nokasare/ib NpenoM/IeHNs B
rase Kfaccu4eckmx
OCLIMN/IATOPOB.

MK-1/HA.2,
MK-2/HA.1

Nekuwnsa

5. KoahmumeHT nornoweHmns
B AMCMEPTUPYIOLLIER Cpeae.
dasoBas 1 rpynnosas
CKOpOCTb.
ANeKTPOONTUYECKINE ABJIEHUS.
AhhekT MNoKKenbca.
[Mo/yBOIHOBOE HaMpsKeHwe.
"eHepauus BTOPOI rapMOHMKN
B KpuUcTansie. Y Ccnosus
CYHXPOHM3MA.

MK-1/HA.2,
MK-2/HA.3

Nekuunsa

6. OnTnyeckKas akTMBHOCTb.
AhhekT Dapages. Audpakums
Ha pPeLUeTKe Lenei.
BpemeHHas KorepeHTHOCTb.
WHTepthepomeTp
MarikenibCoHa.
lNpocTpaHcTBEHHAA
KOrepeHTHOCTb. Aungpakums
Ha ABYX LLensax.

MK-1/HA.2,
MK-2/HA.3

Nekuus

Anpaktudeckas egnHuua: JlasepHas

husmka.

7. PagnaloHHasA BEPOATHOCTb
nepexofa. OfHOPOLHOE U
Heo4HOPOLHOe YLLINPeHe
CMEKTPanbHbIX TMHNNA.
Pe30HaHCHBI KOAULMEHT
MOrNOLWEHNS CUNBbHOIA
GeryLLei BOMHbI B rase
(HenoABMXHble aTOMbl).
[MapameTp HacCbILLeHNS.
PesoHaHC HacblLLleHHOro
nornoweHuns B rase. Mposan
Jamba.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

Nekumnsa

8. MpuHumn paboTbl Nasepa.
Ycnosus reHepaumn.
MoLLHOCTb reHepaumm.
MHOromMOoZ0BbIN PeXuM
reHepauum nasepa.
CUHXpOoHU3aLmMa Mog,
["eHepaLus CBEPXKOPOTKUX
nMnynbLcoB. OnTnyeckune
pesoHaTopbl. Pe3oHaTopb! CO
cthepryecKMU 3epKaamu.
MoTepun. YCTONYMBOCTb
pe3oHaTopoB.

MK-1/HA.2,
MK-2/HA.3

Nekumnsa




9. VIHTepthepomeTp
dabpun-rlepo. HenpepbiBHbIE
rasosble fasepbl. He-Ne 1
CO2naszepbl.
MonynpoBOAHMKOBbLIE fla3epbl.
MonyyeHne nHBepcUN.
MpefencHaa WMPUHA IMHAN.
doTtoamoabl.
BoicTpogeiicTeue. LLymbl
(hoToamoa.

MK-1/HA.2,
MK-2/HA.3

Nekuwnsa

TeMbl NPaKTUYECKUX
3aHATUN

Yachbl

N3 Hux B
thopme npakT.
nogr., yac.

AKTVBHbIE
hopmbl, yac.

MHankKaTopsl
[OCTVXKEHNS
KOMMeTeHLni

YyebHasa feaTe/IbHOCTb

CemecTp: 3

AnpakTuueckas eauHunua: O6ulas tusvka. KBaHTOBast MexaHuKa.

2. MprHLMN OTHOCUTENIBHOCTMU.
MpeobpasoBaHue JTopeHua.
Penatueuctckoe
npeobpasoBaHmne YacToThl.
ekt donnepa.
"apMOHMYECKUIA OCLMNNATOP.
YPOBHU 3HEPT MU U BOSTHOBbIE
(hYHKLUW CTaLMOHaPHbIX
COCTOSIHWIA. [1ByXypOBHeBast
cucTeMa B Pe30HaHCHOM
MOHOXPOMaTUYECKOM MoSe.
YacToTa Pabw.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

MpakTnyeckoe 3aHATHE

3. AToM BOZOpOa. Y POBHU
3Heprum 1 4acToTbl
nepexooB. Bpems XnsHu
cocTosHuA 2P atoma
BoZopoaa. CBEpXTOHKOE
pacLlensieHve ypoBHe B
aToMe Bofopoga. BogopoaHsii
Mmasep. [ByxaToMHas
MOeKyna.
KonebaTenbHO-BpaLaTe/ibHble
nonocel. P, R, Q Beten.
OHepreTnyecKme 30HbI B
Kpuctansne. MNonynpoBoAHUKN,
p-n nepexog,
MonynpoBogHNKOBLIE AMOAbI U
TPUOABbI.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

MpakTnyeckoe 3aHATUE

AnpakTuueckas eanHuLa: PursnyecK

as onTukKa.

HenunHenHa

A ONTUKa

4. I'nocKue BOMHbI.
dnnmMnTnyeckas nonsapusaums.
M710THOCTb NOTOKA 3Heprum
3N1EeKTPOMarH1MTHOW BOJHbI.
dopmynbl PpeHens. Yron
bptocTepa. MNMonHoe
BHYTPEHHee OTpaXKeHue.
KoahpuLmeHT nornoLeHuns u
nokasare/ib NpPesioM/IeEHNS B
rase Knaccuyeckmx
OCLIMNNIATOPOB.

MK-1/HA.2,
MK-2/HA.1,
MK-2/HA.3

MpakTnyeckoe 3aHATUE

AnpakTuueckas earHunLa: JlasepHas gusmka.




7. PagnaLMoHHas BepPOATHOCTb
nepexoga. OgHopoaHoE K
Heo4HOPOLHOe YLLINPeHne
CNeKTPaNibHbIX NMHUIA.
Pe30HaHCHBbIN KO3guLmMeHT
MOrNOLLEHUSA CUTbHOM
GeryLlein BOMHbI B rase
(HenoaBWXXHbIe aTOMBbl).
MapameTp HacbILLEHWS.
Pe3oHaHC HacblILLeHHOro
nornoweHuns B rase. Nposas
Jlamba.

MK-1/HA.2,
MK-2/HA.3

MpaKTnyeckoe 3aHATHE

8. MpuHUMN paboTsl nasepa.
Ycnosus reHepauuu.
MoLHOCTb reHepauum.
MHOroMoZ0BbIf PeXxxum
reHepauum nasepa.
CUHXpOHU3aLmMa MO,
"eHepaL s CBEPXKOPOTKMX
nUMMynbCoB. ONTnYeckKune
pe3oHaTopbl. Pe3oHaTopbl CO
chepryecKMU 3epKaiamu.
MoTepun. YCTONYMBOCTb
pe3oHaTopoB.

MK-1/HA.2,
MK-2/HA.1

MpakTnyeckoe 3aHATUE

9. VIHTepthepomeTp
®abpu-lepo. HenpepbiBHbIE
rasosble nasepbl. He-Ne 1
CO2nazepsl.
MonynpoBOAHMKOBbLIE Nla3epbl.
MonyyeHne nHsepcun.
MpefensHasa WMPUHA TMHAN.
doToamnoabl.
BoicTpogeiicTeme. LLymbl
(hoToamosa.

MK-1/HA.2,
MK-2/HA.3

CamocTodATenbHoe U3ydeHne
marepuana

Tembl gna
CaMOCTOATE/IbHOI0 N3yYeHUs

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, yac.

NHankaTopbl
LOCTVXKEHUSA
KOMMeTeHUniA

YyebHasi AeATENbHOCTb

CemecTtp: 3

AnpakTnyeckas eguHuLa: O6was gusmka. KBaHToBas MexaHuKa.

1. PacnpefieneHvie MONeKyn
rasa no CKoOpocTAM.
PacnipeseneHne Makcsenna.
CpefHsAsA CKOpOCTb aTOMOB.
Haunbonee BeposTHas
CKOpOCTb. Yucno
CTOMIKHOBEHWIA 1 ANINHA
cBO60AHOro nNpobera Monekyn
B raze. Augagysns n
Ten0npoBOAHOCTbL ra3oB.
[BVKeHVe 3apsXKeHHO
4acTULbl B 3/IEKTPUYECKOM U
MarHuTHoM nosnsx. Cuna
JlopeHua.

12

MK-1/HA.2,
MK-2/HA.1

CamocTosiTe/IbHOe M3yyeHue
maTepuana

AnpakTndeckas eanHuua: Pusnyeckas onTuka. HenmHelHan onTtnka




5. KoahpmumeHT nornoweHmns
B AMCNEPrUpYIOLLEN cpese.
®dazoBas 1 rpynnosas
CKOpPOCTb.
SNeKTPOONTUYECKIME SBNEHNS.
AhhekT Mokkenbea.
Non1yBOMHOBOE HaMpsKeHKe.
"eHepauus BTOPOI rapMOHMKU
B KpucTas/fie. Ycnosus
CYHXPOHM3MA.

12 0

MK-1/HA.2,
0 MK-2/HA.1,
MK-2/HA.3

CamocToATe/IbHOe M3yYeHue
MaTepunana

6. OnTnyeckKas akTMBHOCT.
AdpdpekT Papasesn. Audparums
Ha peLUeTKe LLenei.
BpemeHHas KOrepeHTHOCTb.
WHTepdepomeTp
MarikenbCcoHa.
MpocTpaHcTBEHHAsA
KOrepeHTHOCTb. Andpakums
Ha [BYX LUenax.

18 0

MK-1/HA.2,
MK-2/HA.3

CamocTtosiTe/IbHOe M3yyeHue
maTepuana

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2

Tembl 3aHATNNA

dopmbl opraHu3aumm
3aHATUN

CopgepXaHve NpakTUYeCcKOo NOAroTOBKN
(Bngbl pabor)

PacnipesieneHne MONeKy/ rasa no cKopocTAM.
PacnpegeneHve Makcsesnna. CpegHas
CKOpPOCTb aTOMOB. Hanbosee BeposTHas
CKOPOCTb. YMCNO CTONKHOBEHUI U AfIMHA
cBobogHoro npobera Mosekysn B rase.
Jnddysna n TennonpoBoAHOCTL ras3os.
[BKeHne 3apsXKeHHOW YacTuLbl B
3NeKTPUYECKOM 1 MarHUTHOM nonax. Cuna
JlopeHua.

n

BbINoMHseT cefytoLye BUabI paboT:
MpoBefeHNE PacyeToB Mo TeMe
AVCLMNNHBI

MpVHLMN OTHOCMTENBHOCTH.
MpeobpasoBaHue JlopeHua. PensTmBucTckoe
npeobpazoBaHue YacToTbl. ddekT Jonnepa.
["apMOHMNYECKUNIA OCUMINATOP. Y POBHU
3HEPrumn 1 BOHOBbIE (DYHKLMN
CTaLMOHapHbIX COCTOAHUI. [IByXypOBHeBas
cucTeMa B pe30HaHCHOM
MOHOXpoMaTMyeckoM nose. Yactorta Pabu.

BbINONHAET creaytoLme Buabl paboT:

ATOM BoflopoAa. YPOBHU 3HEPTUM N HACTOThI
nepexofoB. Bpems xu3Hu cocToaHus 2P
aTtoma BoLopoa.CBepXTOHKOe pacLLenieHune
YPOBHei1 B aToMe Bogopoaa. BoaopoaHsiii
masep. [JByxaToMHas MosieKyna.
KonebatensHo-BpaliatenbHble nonocebl. P, R,
Q BeTBW. DHepreTMyecKme 30HbI B KpUCTasIe.
MonynpoBOAHVKK, p-N Nepexog,.
MonynpoBOAHNKOBbIE ANO/LI U TPUOABI.

n

BbINO/HSET cneaytoLine BUbl pa6oT:
npoBeeHne HeoBX0AUMBIX PacyeToB Mo
TeMe AUCLMMIINHBI

WHTepdepomeTp Pabpu-Tlepo.
HenpepbiBHbIe rasosble nasepsl. He-Ne
CO2na3epbl. NonynpoBoAHMKOBbLIE fla3epbl.
MonyyeHne nHeepcun. MpegensHas WMpUHa
nvHun. dotoauoasl. BeicTpogeiicTeue.
LLlymbl hoTOanoaa.

BbINoNHAET creaytoLme Buabl paboT:
BNazieHne TepMUHONOTKeli No Teme
AVCLMNNHBI




5 MpUHUMN OTHOCUTENbHOCTN. Mp BbINonHAET cnepytoLme Buibl pabot:

Mpeo6pa3oBaHue SlopeHua. PensTMBUCTCKOe YMeHWeE NoMb30BaThCA NakeTamu
npeobpasoBaHme YacToTbl. ddekT donnepa. NPUKNaAHbIX NPOrpamMm s pacyeta
"apMOHWYECKMIn OCLMANATOP. Y POBHM (h13MYECKMX MPOLLECCOB U ABEHUIA

3HEPrvu 1 BOMIHOBbIE (IYHKLUN
CTaLMOHapHbIX COCTOAHUIA. [1IByXypOBHeBas
cucTema B Pe30HaHCHOM
MOHOXpoMaTH4yeckoM nose. Yactora Pabu.

6 PafvaunoHHas BepOATHOCTb Mepexoja. Mp BbINonHseT cneaytoLme BUbl paboT:
O[HOPOAHOE N HEOAHOPOAHOE YLLNpeHue pacyeT (h13nYeCKMX NPOLLECCOB U AB/IEHUS
CMEKTPa/IbHbIX TMHUIA. Pe30HaHCHbIN B MakeTtax NpuKIagHbIX NporpaMm

KO3(h(hULMEHT NOTJIOLLEHNS CUNBHON
6eryLueli BO/HbI B rase (HEMOABMKHbIE
aTombl). MapameTp HacblLLeHNs. Pe3oHaHC
HacCblILLEHHOrO MOornoLLeHna B rase. Mposan

J1amba.
3.2 CamocToATeNbHast paboTa 0by4yaroLerocs
Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Neo Buabl camocTosTeNIbHOW paboTbl [OCTUKEHNS
< [BbIMOMHEHME |KOHCY IbTaLmm
KOMNETEHLU NN
CemecTp: 3
MNK-1/HA.2,MK-
1 |Pr3/Pedepat 2/HA.1,MK-2/H |10 0
A3

. Hiowkos b. H. BonoOKOHHas onTuka 1 BOMIOKOHHbIE NasepHble cuctemsbl. [B 2 4.]. Y. 1 : yuebHoe nocobue
/ B. H. HiowkoB ; HoBocmb6. roc. TexH. yH-T.- Hosocnbupcek: M3a-so HITTY, 2010.- 53, [3] ¢. : vn.- PeXum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127665

2 |MNoAroToBKa K 3aHATUAM |I'IK—1/HA.2 |43 |5

. Hiowkos b. H. BOIOKOHHAs ONTMKA M BOMIOKOHHbIE fla3epHble cucTemsbl. [B 2 u.]. Y. 1 : yyebHOoe nocobue
/ B. H. Hiowkos ; HoBocK6. roc. TexH. yH-T.- HoBocnbupcek: N3a-8o HITTY, 2010.- 53, [3] c. : wn.- Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127665 AyakuHa M. . OpraHun3zayms
caMoCTOsTe/IbHOM paboThbl CTyAeHTOB HOBOCMOUPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
yuebHO-meTOoAM4YecKoe nocobue / M. M. OyakuHa, FO. B. HUKMTWH ; HOBOCKO. roc. TeXH. YH-T.-
Hosocnboupck: M3g-8o0 HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPEACTBEHHbIN.- PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3 | MNMoarotoBKa K aTTectaumm | MK-2/HA.3 10 0

, Noapo6Has nHhopmaums npuseaeHa B NpunoXeHun Ne2 : Hiowkos b. H. BonokoHHas onTuka u
BO/IOKOHHbIE nasepHble cucTembl. [B 2 4.]. Y. 1 : yuebHoe nocobue / b. H. Hiowkos ; HoBocKb. roc. TexH.
YH-T.- HoBoCnbupck: M3a-so HI'TY, 2010.- 53, [3] c. : nn.- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000127665

CamocToaTeNlbHOe U3yYeHne TeOPeTNYecKoro nK_l/HA'Z’nK-
4 y P 2IHA.1.MK-2/H |42 0
mMatepmana A3

CTy[eHT n3yyaeT TeMbl, NpuBejeHHble B Tabnmue 3.3 : AyakuHa M. M. OpraHm3aums caMoCTOATe/IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHWMBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ; HoBOCKG. roc. TeXH. YH-T.-
Hosocuboupck: M3g-8o HITY, 2022.- 61, [1] c. : Tab/.- TeKCT : HENOCPeACTBEHHbIN.- PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
KOHTpO/b MopTtan HI'TY
Pa3meLLeHne yuebHbIX 3EC
marepuanos
Tabnuua 3.5

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUIA

Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |[Aunckyccus

KpaTtkoe onncanne npuMeHeHHs: B3aUMOICIICTBHIE MIPenoiaBaTess U yJalerocs, CB00OIHbIN
00MeH MHEeHUSIMHU, UESIMHU U B3I AaMU 0 UCCIEAyeMOMY BOTIPOCY.

2 |Nekums B hopwme arckyceum

Kpartkoe onucanue npumeHeHus: JIekus-ucKyccus nmpeacTasiaseT co0oil 00beTnHeHNe
OOBIYHOM JIEKIINH C TUCKYCCHUSIMH 00 M3JI0’)KEHHOM yuyeOHOM Matepuaie. Bo Bpemsi AUCKYCCHOHHOM
(a3bl yueOHBIN MaTepra JeKIUHA aHATI3UPYETCs, OCBEIIAETCS U OLICHHBAETCS CO BCeX CTOpOH. B
TUCKYCCHIO JOJKHBI BKITFOUATHCS 110 BO3MOXKHOCTH BCE YUACTHUK

4. MpaBua aTTecTaUum 06yYatoLLMXCs MO AUCLIUM/INHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe Cnosb3yeTcs 6abHO-penTUHIOBas cnucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaMLMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHthopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHnBaeMble BUAbI LeATe/TbHOCTM 06y4aroLmxcs a1 MakcumasibHbI 6asin
CemecTp: 3
IIpakxmuueckue 3anamusi: 15 | 30

KoHTponupytoLme matepuansl npusogates B “AyakuHa M. M. OpraHn3aLys caMocTosTeNbHON paboTbl CTYAeHTOB HOBOCMGMPCKOrO rocyapCTBEHHOMO TeXHUYECKOTO
yHuBepcuTeTa : yuebHO-MeToanYeckoe nocobue / M. M. AyakuHa, KO. B. HUKMTUH ; HoBoCKG. roc. TexH. yH-T.- HoBocunbupek: M3a-so HITY, 2022.- 61, [1] c. : Tabn.-

TeKCT : HemocpeACTBEHHbIN.- Pexkum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022"

PI3/Pegepam:

KoHTponmpytoLme MaTepuansl NpuBoAsTes B "AyakuHa M. M. OpraHuzauysi caMoCcTosITeNbHON paGoTbl CTYAEHTOB HOBOCMGMPCKOrO rOCy4apCTBEHHONO TEXHUYECKOTO
yHUBEpcuTeTa : y4ebHO-MeToanYeckoe nocobme / M. M. OyakuHa, FO. B. HUkutuH ; HoBocu6. roc. TexH. yH-T.- HoBocubupek: M3g-so HITY, 2022.- 61, [1] c. : Tabn.-
TEKCT : HENoCPeACTBEHHBIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=223022"

Oxzamen: | 20 | 40

KoHTponupytowme Matepuaibl NpuBoAaTes B "Hiowkos b. H. BONOKOHHaA ONTUKaA 1 BOMOKOHHbIE lasepHble cucTeMbl. [B 2 u.]. Y. 1 : yye6Hoe nocobue / b. H. Hiowkos
; HoBOCWMG. roc. TexH. YH-T.- HoBocmbupck: M3g-8o HITTY, 2010.- 53, [3] c. : un.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127665"




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
dopmbl
Kogabl P
o KOHTpONA
KOMMETEH MHaMKaTopbl JOCTUXEHNSA KOMMETEHLNI
UMV' Sawua Ok3ameH
Pr3/p
MNK-1/H MK-1/HA 2. MpoBoAUT NOUCK M aHaNIM3 Hay4YHO-TEXHNYECKON MH(OpMaLIMK, OTEUECTBEHHOIO
A 1 3apy6exXHOro onbITa No paspaboTke ONTUYECKUX U ONTUKO-3/1EKTPOHHBIX MPUB0POB 1 + +
KOMI/IeKCOB

MK-2/H MK-2/HA 1. dopmynupyeT NOCTaHOBKY 3aayu 1 onpeaenseT Habop napameTpos, € YYETOM
KOTOPbIX A0MKHO ObITb NPOBEAEHO MOAENMPOBaHME NPOLIECCOB, SIBNEHNIA N 0CO6EHHOCTEN +
paboTbl N3Aennii ONTOTEXHUKU

MK-2/HA 3. PaspabaTbIiBaeT MaTemaTyeckme Moaeamn (hyHKLMOHNPOBaHNS
OMTUKO-3M1EKTPOHHbIX NPMOOPOB Ha OCHOBE (PU3NUECKNX MPOLIECCOB U ABMEHWIA

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMNHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyei
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. [Toiizuep, b. H. ®usuueckue 0CHOBHI Ta3epHO TeXHUKH : yueOHOe mocobue / b.H. Iloiizuep. —
2-e m3a., norn. — Mocksa : UH®PA-M, 2021. — 160 c. — (Bricuiee oO6pazoBanue:
Maructpatypa). — DOI 10.12737/textbook 592d268c487362.64807642. - ISBN
978-5-16-012817-7. - Tekcrt : anmekrponnsiit. - URL: https://znantum.com/catalog/product/1214884
(mata obpamenus: 20.03.2023). — Peskum AOCTYIIA: TIO MOATIUCKE.

2. Uepnsiies, A. [1. Beenenue B pusuky TBepAoro tena u HaHopu3uky. CriermaabHbIN Kype
¢usuku. Koncnekr nekuuii : yaeoHoe mocobue / A. I1. Uepasimes. — HoBocubupck : HI'TVY,
2019. — 88 c. — ISBN 978-5-7782-4048-3. — Tekcr : a;ekTpoHHbIii // JIaHs :
3eKTPOHHO-O0nbOnoTeunas cucrema. — URL: https://e.lanbook.com/book/152330 (naTta
obpamenus: 20.03.2023). — Pexxum gocTyna: 1uisi aBTOPHU3. MOIB30BATENEH.

3. Munrokos, C.I1. JIazepsl B MUKpPO- 1 HaHO3IeKTpoHHMKE : yued. mocooue / C.I1. Manrokos, A.B.
Caenko, F0.B. Knynnukosa, A.B. [Tanuii ; OxxHbIil (enepaabHbIil yHUBEPCHUTET. -
Pocros-na-/lony ; Taranpor : U3garensctBo KOxHOTO henepansroro yausepcureta, 2018, - 111 c.
- ISBN 978-5-9275-3083-0. - Tekcr : anextponHsiii. - URL:
https://znantum.com/catalog/product/1039795 (mara oopamenus: 20.03.2023). — Pexxum moctyma:
IO TIOATIVICKE.

[lononHnTenbHas nuTepaTypa

1. ®usuveckrie OCHOBEI JIa3epHOU TeXHOI0ruu: YuebHoe mocobue / Menymenkos A.Il., HeBonun
B.H., Ilerposckuii B. - M.:HUAY &apos;MUDU&apos;, 2010. - 212 c. ISBN 978-5-7262-1252-4
- Pexxum nmocryma: http://znanium.com/catalog. php?bookinfo=566261 - 3arn. ¢ sxpana.

2. Harmmun, A. V. Metonsl u3mepeHuii B BOJIOKOHHOI onTuke : yueOHoe mocodue / A. U. Iammus,
M. E. Jluxaues ; nox obmeit penakiueit A. U. [ammuna. — Ilepms : [THUITY, 2011. — 227 c.
ISBN 978-5-398-00727-5. — Tekcr : anmekTpoHHSII // JIaHb : 37eKTpOHHO-OMOTHOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/160734 (nara odpamenus: 20.03.2023). — Pexxum goctyma:
JUIS. aBTOPU3. TIOJIB30BATENIEMN.

VIHTepHeT-pecypchl

1. https:/ntv.ifmo.ru/ Xypuan "Hayuno-TexHUYeCKHIT BECTHUK HH()OPMAIIMOHHBIX TEXHOIOTHIA,
MEXAHHUKH M OTITUKH"




6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne

1. Hromkos b. H. BonokoHHas onTruka M BOJOKOHHEIE JT1a3epHbIe CUCTeMBI. [B 2 u.]. Y. 1 : yueGHOe
nocobue / b. H. Hromkos ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: U3n-so HI'TVY, 2010.- 53,
[3] c. : mn.- Pexxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls000127665

2. dyaxuaa M. I1. Opraam3amnus caMmoCcToATeNbHOM paboThl cTyaeHToB HoBOoCcmOMpCcKoro
rOCyJapCTBEHHOTO TEXHUYECKOTO YHHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TVY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum gocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

1 MathCAD - 3710 nHTErpUpOBaHHAs CHCTEMA MPOTPAMMHPOBAHUS, OPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMaTUYECKIX U HH)KeHepHO-TexHndeckux pacuetoB. PTC MathCAD

2 ITaket oducHbix npunoxxkernuii Microsoft Office
3 OnepaunonHas cucrema Microsoft Windows

4 makeT MporpammM sl YUCIEHHOTO aHaIu3a JaHHbIX 1 HaydHOU rpaduku OriginLab Corporation
OriginPro Academic

6.3 NHhopMaLyoHHble TEXHONOrnK

Mpw ocywlecTBeHUM 06pa3oBaTelbHOTO MPOLECca Mo ANCLUUMANHE MPUMEHSIIOTCS 3/1EMEHTI
AVCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOOTUIA, & TakKXKe CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/EeCTBIS B 3/1EKTPOHHOI MHAOPMaLIMOHHO-06pa3oBaTebHOM cpedbl HITY.

7. MaTepuranibHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHMeE

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME AN AeMOHCTpaLMKn HarnsgHoro Marepuana
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 ynNpaBneHns)




denepanbHOE TOCYAaPCTBEHHOE OFOJDKETHOE 00pa30BaTEIbHOC YUPEIKICHHE

BBICIIIETO 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET»
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“YTBEPXAIO”

JNEKAH ®T®
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OOH/JI OHEHOYHLIX CPEJICTB

JUCHUIINHBI

DuU3MKa ONTHYECKUX ABJIEHU I
O6pazoBarenbHas nporpamma: 12.04.02 OnToTexHuka, Maructepckas rnporpamma: Onrudeckue
CUCTEMBI JIOKAIINH, CBSI3U U 00paboTKK HH(pOpMAIuu

HoBocubupek 2022



1. OO06006meHHas1 CTPYKTYPa (pOH/IA OLEHOYHBIX CPEICTB JUCIHUIIMHBI

OO6o0mieHHass cTpykTypa (OHIA OLEHOYHBIX CpPEACTB MO AuCHHILIMHe Du3nKa ONTHYSCKUX
siBIieHU# nipencTaBieHa B Taomuie. COBOKYITHOCTh Pe3y/IbTaTOB O0YUYCHHUS MO JUCIUILIHHE COOTHECEHA C
YPOBHSIMH C(HOPMUPOBAHHOCTH KOMIICTCHIIMA ¥ COOTHECCHHBIMH C HUMU MHIMKATOpaMu. VHIMKATOPHI
JOCTH)KEHHUS] KOMITETCHIIUN U3MEPSAEMbI C TIOMOIIBIO CPEJCTB TEKYILEH U IMPOMEXYTOYHOU aTTeCTAaIMHU 110
aucuunanae Ousuka ONTUYECKUX SBJICHUM.

Tabmuma

ITanbl OHEHKH Pe3yJIbTATOB 00y4YeHus U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
AOCTHKeHHsI KOMIIeTCHIM I

Meponpusitus
®opmupyemsbie HNapnxaropsl porp
N Tembl TeKyILIero KOHTpoJst
KOMIIeTEeHIIUH KOMIeTeHIu i IIpomeskyTouHas
(xoHTpOJIBHAS
. aTrecTanms
paboTa, KypcoBoii
(3K3aMeH, 3a4€T)
npoekt, PI"3(P),
pedepar u ap.)
[K-1/HA 2. [IpoBomut nouck u [ Atom Bonmopona. YpoBHu sHepruu |Pedepar, pasnensr.1-|Dx3amen, Bonpock! 1-
CnocoOHOCTB K |aHanmu3 Hay4yHO- W 4YacTOThl TepexomoB. Bpews|S. 8.
aHallu3y  COCTOSIHUS | TEXHUYECKOU JKM3HM  cocTosiHMs 2P aToma
HayYHO-TEXHUUYECKOH |nHpopmanun, BOJIOpOJIA. CBepXxTOHKOE
npoOJIeMBlI, OTEYECTBEHHOT0 U pacuienjeHue ypoBHEH B aToMe
TEXHUYECKOT0 3apy0eKHOrO OIbITAa |BOmOpoda. Bomopomueiid Masep.
3a/1aHuA u|1o pa3paborke JIByxatomHas MoOJIeKyJIa.
IIOCTAHOBKE LI€JIM U |ONTHYECKUX U KonebarensHo-BpamaTeasHbIe
3a7a4 OINTUKO-AJIEKTPOHHBIX [TIostockl. P, R, Q  BeTBH.
HPOEKTUPOBAHUS npuOOpoB U OHepreTudeckue 30HBI B
OINITHYECKUX 1| KOMIUIEKCOB kpuctaie. IlomynpoBonHuky, p-

ONTHKO-3JICKTPOHHBIX
pudopoB, CHCTEM U

KOMILIEKCOB Ha
OocHOBe mojbopa
U3YYCHHS
JIMTEPaTyPHBIX u
MATCHTHBIX
HCTOYHUKOB

n nepexon. IlomynmpoBoaHHUKOBEIE
OUOABI U TPHOABL ATom
BOZOPOAA. YPOBHU D3HEPIUU U
4yacTOThl ~ IepexonoB.  Bpewms
KU3HU  cocTosHUs 2P aTtoma
BOZIOpOJA. CBepXxTOHKOE
paciieIvieHMe YpPOBHEH B aToMe
Bozopoaa. Boxoponsslii Masep.
JByxaToMHas MOJIEKYJIA.
KonebarensHo-BpammaTensHbIe

moimocel. P, R, Q BerBm.
OHepreTudeckue 30HBI B
kpucramwie. IlomynmpoBogauku, p-
n nepexon. llomympoBoaHHUKOBEIE
bivz (01138 " TPHOIIBL
Wuteppepomerp  Dabdpu-Ilepo.
HenpepreiBHBIE Ta30BBIE J1a3epHI.
He-Ne " CO2nazepsl.
[MomympoBoTHUKOBEIE JIa3epHl.
Ilonyuenue HWHBEPCHUHU.
[IpenensHas mWpWHA  JTHUHAU.
Dortoanonsl. BricTponeiicTBue.
Tymer tdorommona.
WuaTeppepomerp  Dabdpu-Ilepo.
HenpepreiBHBIE Ta30BBIC J1a3epHIL.
He-Ne " CO2na3epsl.
[MomympoBoTHUKOBEIE JIa3epHl.
Ilonyuenue HWHBEPCUHU.
[IpenensHas mWpWHA  JTUHAU.
doroanonsl. BricTponeiicTBue.
[TymbI tdoromnona.
Koadpdumment mormomenuss B

2




JUCTIeprupyronei cpene.
®da3oBas M TPYIIIOBas CKOPOCTH.
DIEKTPOONTHICCKHE SIBIICHUSL.

Dddekr ITokkennbca.
[NonyBonHOBOE HarnpsDKEHHE.
I'enepanusi BTOpOil rapMOHHMKH B
KpHUCTaJLIe. VYcnoBust
CHUHXpPOHH3Ma. Koappunument

TIOTJIOICHHS B AWCIIEPTHPYIOIIEH
cpene. aszoBag U TIpynmnoas
CKOPOCTb.  DIIEKTPOONTHYECKHUE
apienus. Odgexr [lokkenbca.

[TonmyBonHOBOE HanpsDKEHUE.
I'enepauust BTOpOIl rapMOHHMKH B
KpHUCTaJLIe. YcnoBus
CHHXPOHH3Ma. Onrrueckas

aKkTHBHOCTB. O¢dekr Dapanes.
Hudpakuus Ha perierke mieneit.
BpemenHast KOI'€pPEHTHOCTb.
Wnreppepomerp MaiikenbcoHa.
IIpocTpaHcTBeHHas

KOrepeHTHOCTh. Judpakuus Ha
JIBYX  IIEJISIX. Onruueckas
aKkTHBHOCTB. O¢dekr Dapanes.
Hudpakuus Ha perierke mieneii.
BpemeHHas KOT€pEHTHOCTb.
Wnreppepomerp  MaiikenbcoHa.
IIpocTpaHcTBeHHas

KOrepeHTHOCTh. Jlubpakius Ha
IByx mensax. Ilmockue BOIHBL
DnnunTuyeckas MoJisApru3anus.
IInoTHOCTE  MOTOKAa  DHEPrUU

3JIEKTPOMAarHUTHOM BOJIHBI.
DopMmyisl O®peHnens. Yron
Bprocrepa. IlonmHoe BHYyTpeHHee
OTpaXKeHHe. Koappunuent
MOTJI0IIEHUS u HOKa3aTellb
TPEJIOMIICHHUS B rase
KJIaCCHYECKUX OCLIMJUIATOPOB.

ITnockue BOMHBL. DJUTUNTHYECKAS
nossipusanys. [ImoTHOCTh MmoToKa
SHEpruu 3JIEKTPOMarHUTHON
BOJIHBL. Popmynsl Openens. Yron
Bprocrepa. IlonHoe BHyTpeHHee

OTpaXkKeHHe. Koadpunment
NOIJIOIEHUsT W TIOKa3aTelb
MpEOMIICHHS B rase
KIIACCHYECKUX OCIIMJUIATOPOB.
[TpuHIMD OTHOCHTEIBHOCTH.
IIpeobpazoBanue Jlopenua.

PenstuBrcTCcKOE TMpeoOpa3oBaHne
gacToTel.  ODddexr  ommepa.
T'apmonnueckuii OCLIWJUIATOP.
YPOBHUM SHEPTUM U BOJHOBBIC
¢$yHKIIMN CTaI[IOHAPHBIX
COCTOSIHUI. JByxypoBHEBas
cucTeMa B PE30HAHCHOM
MOHOXPOMAaTHIECKOM ToJe.
UYacrora Pabu. Ilpuanmmn pa®oTsr
jJazepa. YCIOBHS — TE€HEpALUU.

MomHocTb TeHEpalnu.
MHOroMon0BbIi pexuM
TeHepannuu nazepa.
Cunxponmzamnus Mon. ['eHepamus
CBEPXKOPOTKHX HWMITYJBCOB.
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Onruueckne pe30HATOPEI.
Pe3onatopel co cdepudeckumMu

3epKaJlaMu. [Torepun.
VYcToiunBoCTh pEe30HATOPOB.
Pagnannonnas BEPOSITHOCTH
repexoma. OnHOopomHOE u
HEOZHOPOAHOE yIIUpEeHUe
CIEKTPaJIbHBIX JIMHUH.
Pe3zonancHbIi koapunmeHT

TIOTJIOIIEHNsT CHJIBHOW Oerymiei
BONHBI B Tra3e (HEMOIBMKHBIC
aTtomsbl). [lapamerp HaCBHIIICHUS.
Pe3onanc HACBIIIEHHOT'O
norjaomeHus B rasze. [Ipoan
JIbmba. Pacnpenenenne Momexyi
rasa o CKOPOCTSIM.
Pacnipenenenue Makcemna.
Cpennsist CKOPOCTh aTOMOB.
Haubonee BeposiTHas CKOPOCTb.
YUuciio CTOJKHOBEHUH W JUIMHA
CBOOOJHOrO Tpodera MOJIEKYN B
rase. Hduddyzns u
TEIUTONPOBOIHOCTh rasos.
JIBokeHne 3apsHKEHHOM YacTHIIbI
B 3J'[eKTpI/I‘IeCKOM U MAar"HuTHOM
nonsix. Cua Jlopenia.

TTK-2/HA
Croco0HOCTE K
MOCTPOEHHIO
MaTEMAaTUYCCKUX
Mozeileii  OOBEKTOB
HUCCJICA0OBAHUA u
BBIOOPY YHCIICHHOI'O
MeTona nx
MOJICITUPOBAHHUSI,

pa3paboTke  HOBOrO
WIN BBIOOP TOTOBOTO
QJICOPUTMa  PELICHHS
3a1a4u

1. ®opmynupyet
MOCTAHOBKY 3a/1a4¥ U
orpeesnseT Habop
napameTpoB, €
Y4ETOM KOTOPBIX
JIOJDKHO OBITE
MPOBENIEHO
MOJICTUPOBAHHE
IIPOLIECCOB, SBJICHUI
1 0COOEHHOCTEN
paboThl H3enuit
ONTOTEXHUKU

AToMm Bozopona. YpOBHH dHEPTUU
U 4YacToTbl IepexonoB. Bpewms
JKM3HU  cocTosiHMs 2P aToma
BOIOpOA. CBepxTOHKOE
paciieIVIieHe YpPOBHEH B aTOMe
Bozopoa. Bogopoansiii Masep.
JByxaToMHas MOJIEKYJIa.
KonebarensHo-BpamaTeabHbIe

momocel. P, R, Q BerBm.
OHepreTudeckue 30HBI B
kpuctaye. IlonynpoBonHuku, p-
n nepexon. IlonynpoBoaHUKOBBIE
Jonbl U Tpuoabl.  KoadduipeHt
MOTJIOIIEHNST B AUCTICPTUPYIOLIEH
cpene. azoBas U TpyNmIoBas
CKOpPOCTb.  DJIEKTPOONTHYECKHIE
seienus. Oddexr [lokkenbca.

ITonyBonHOBOE HaIpsDKEHHUE.
T'enepanus BTOpOH TrapMOHUKH B
KpUCTAJLIE. Ycnosus

cuHxpoHu3ma. IInockue BOJIHBIL
Onnunrudeckas — MONAPHU3ALML.
IInoTHOCTP  NOTOKAa  3HEPruu

3JIEKTPOMAarHUTHOMN BOJTHBI.
Dopmynbl ®penens. Yron
Bprocrepa. IlonmHoe BHyTpeHHee
OTpaKeHHE. Koadpdumment
MOTJIOMIEHNT M [I0Ka3aTelb
TIPETOMIICHUS B rase
KITACCHYECKUX OCIIWJUISITOPOB.

[Tmockue BONMHBI. DIUIMITHYECKAS
nonsipu3anyst. IIMoTHOCTE mOTOKA
SHEPTUH 3JIEKTPOMAarHUTHON
BoiHbL. DopMynbel @penenst. Yron
Bprocrepa. IlonmHoe BHyTpeHHee

OTpaKeHHE. Koadpdrmment
MOTJIOMIEHNsT M TOKa3arelb
TIPEITOMIICHUS B rase
KJIACCHYECKUX OCIMJUISITOPOB.

Dk3ameH, Borpock 9-
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[TpuHIMD paboTsl nasepa.
VYcnoBust reHepanuy. MOIIHOCTB

TeHepaluu. MHoroMoa0BbIH
pexumM reHepanuu nazepa.
Cunxponuzauust Moa. ['eneparus
CBEPXKOPOTKUX HUMITYJBCOB.
OnTuueckue PE30HATOPBL.
Pe3onatopel co cdepudeckumMu
3epKaJlaMu. ITorepu.

Y CTOIUMBOCTE PE30HATOPOB.

[IK-2/HA

3. Pa3pabaTtriBact
MaTeMaTH4YeCKHe
MOJIETH
(hYHKIIMOHUPOBAHUS
ONTHKO-3JIEKTPOHHBIX
pruOOpPOB Ha OCHOBE
(usnUecKkux
MPOLIECCOB U
SIBIICHU I

AToM Bomopona. YpOBHU SHEPTUU
W YacTOTHl TMEpeXomoB. Bpems
KM3HU ~ cocTosiHus 2P aTtoma
BOJIOpOJA. CBepXTOHKOE
pacIleryicHie YpOBHEW B aToMme
BojiopoAa. Bomoponnseiii Maszep.
JByxaToMHas MOJIEKYJIa.
KonebarensHo-BpammaTeabHbIe

moinocel. P, R, Q BerBm.
DHepreTU4ecKue 30HBI B
kpucramie. IlomynpoBogHuku, p-
n mepexon. IlomympoBoOAHUKOBBIC

JUOABI U TPHUOABL ATom
BO/ZIOPO/a. YPOBHU DHEPIUU U
4acTOTBl  NEepexonoB.  Bpewms

KM3HM  cocTosiHus 2P aToma
Boopoaa.CBEpXTOHKOE
paciieIUIeHMe YPOBHEH B aTOMe
Bojopona. BomopoaHbiii Mazep.
JByxaToMHas MOJIEKYJIA.
KonebarensHo-BpamaTeasHbIe
moimocel. P, R, Q BerBm.
OHepreTudeckue 30HBI B
kpuctaye. IlonynpoBonHuku, p-
n nepexon. IlomynmpoBoaHHUKOBEIE
OB u TPHUOJIBL
Unreppepomerp  dabpu-Ilepo.
HenpepriBHBIE Ta30BBIC JIa3epHl.

He-Ne u CO2na3epsl.
[TonynpoBogHUKOBBIE Ja3epsl.
ITonyuenue WHBEPCHH.

[IpenenbHas WIMpUHA  JTIUHUH.
doroanonsl. BricTponeiictBue.
Iymbr ¢doronnona.
Unreppepomerp  Dadpu-Ilepo.
HemnpepbIBHBIE Ta30BbIE Ja3ephl.

He-Ne u CO2na3epsl.
[TomynpoBogHUKOBBIE Ja3epsl.
Ilonyuenue HWHBEPCUHU.

[IpenensHas mMpUHA  JTUHAW.
Dortomnonsl. BricTponeiicTBue.

Tymer tdorommona.
Koapduument mormomenuss B
JUCTIEPrUPYIOLIEH cpeze.

®azoBasg U IPyNmoBas CKOPOCTb.
DIEeKTpOONTHIECKHE SIBIICHUSI.

Oddekr IMToxxkemnsca.
ITonyBonHoBOE HaIpsHKEHUE.
T'enepauusi BTOpOM TapMOHUKH B
KpHUCTaJLJIE. VYcnoBus
CHHXPOHH3MA. Koadpdumment

TIOTJIOMIECHHST B UCIICPTUPYIOIICH
cpene. @azoBasi W TpynmoBas
CKOPOCTb.  DJEKTPOONTHYECKHE
sereHust.  Oddekr  Tlokkensca.

Pedepat, pazmensr.l-
5.

DK3aMeH,
17-24.

BOIIPOCHI
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[NonyBonHOBOE HaIpsDKEHHE.
I'enepanust BTOpOil rapMOHHWKH B
KpHUCTaJIe. VYcnosust
CHHXPOHH3Ma. Onrrueckas
aKTUBHOCTB. ODdderr Dapanes.
Judpaxkuus Ha perierke mieneii.
Bpemennas KOTEpPEHTHOCTb.
Wnreppepomerp MaiikenbcoHa.
IIpoctpancTBeHHast

KOrepeHTHOCTh. Judpakuust Ha
JIBYX  IIETISIX. Onrnueckast
aKTUBHOCTB. ODddekr Dapanes.
Judpakuus Ha perierke mieneii.
Bpemennas KOT'€pPEHTHOCTb.
Wnreppepomerp MaiikenbcoHa.
IIpocTpancTBeHHas

KOrepeHTHOCTh. Judpakuus Ha
IByX mensx. Ilmockue BOIHBI.
Dnmunrryeckas TIOJISIPU3ALHS.
[1OTHOCTE ~ TOTOKa  DHEPTHH

AJIEKTPOMarHUTHOM BOJIHBI.
DopMyIsl Openens. VYron
Bprocrepa. IlonmHoe BHYyTpeHHee
OTpa’KeHHUE. Kospdumment
MOrJIOIICHUSA )51 mokKasarTciib
TPEJIOMIICHHSI B rase
KJTaCCHYECKUX OCLIWJIIATOPOB.
ITpunuun OTHOCHUTEIIBHOCTH.
IIpeoGpa3oBanue Jlopenua.

PensaTuBHCTCKOE TPeoOpa3OBaHKE
gactotel.  Oddexr  Jlomrepa.

IMapmonnueckuit OCLWJLISATOP.
YpOBHU DSHEPTUM U BOJHOBBIC
GbyHKIHMN CTal[IOHAPHBIX
COCTOSIHUI. JByxypoBHEBas
cucTeMa B PE30HaHCHOM
MOHOXPOMaTH4ECKOM noe.

Yacrora Pabu. Ilpunuun paboTsl
jJazepa. YCIOBHMS ~— TE€HEpaLUu.

MoiHocTh reHepaluu.
MHOroMo10BbIi pexum
reHepaluu nazepa.
Cunxponuszanus mMon. ['enepanus
CBEPXKOPOTKHUX UMITYJIbCOB.
Onrtugeckue PE30HATOPHL.
Pesonatopel co cdepuuecKkuMu
3epKaJlaMu. [Torepu.
YceroiunuBOCTh PE30HaTOPOB.
PagnanmonHas BEPOATHOCTH
repexoaa. OnmnopomHOE "u
HEOHOPOAHOE yIIHpEeHUE
CIIEKTPAIbHBIX JIVHUMN.
Pe3onaHcHBIH KO3 GUITIEHT

TIOTJIOIIEHNST CHJIBHOW  Oerymieit
BOJMHBI B Ta3e (HEMOJBMKHBIC
atomsel). [lapamerp HaCBHIIICHUS.
Pe3onanc HACBIILIEHHOTO
noriowmeHuss B raze. Ilposain
JIbmba.




2. MeToauKa OLEHKH ITANOB (1)0pMI/Ip0BaHI/Iﬂ KOMIIETEHIIMI M0 JUCIHHUILINHE

Pesynbratel 0Oy4deHHsT MO IOUCHUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe
MHJMKATOPAaMU JIOCTHIKEHUS KOMIIETCHLMU IIPOBEPAIOTCS IIPU INPOBEACHUU MEPOIPUATHM TEKyLEeU
aTTecTanuu (KOHTPOJISA) B MPOLIECCE N3YYCHHS NUCIUIUINHBI, YKa3aHHBIX B Tabnuie pasnena 1.

B 3 cemectpe o0s3aTenbHBIM 3TaloOM TEKyllel arrecTanuu siBisercs pedepar. TpeboBanus k
BBITIOJTHEHUIO pedepaTa, COCTaB U MpaBUIIa OIICHKH CPOPMYITHPOBAHBI B IMacropre pedepara.

[IpomexyTrouHas aTTecTanus MO JMCHUILIMHE NPOBOIUTCS B 3 ceMecTpe - B (hopMe IK3aMeHa,
KOTOPBIN HAaIpaBJIeH Ha OICHKY C(OPMUPOBAHHOCTU PE3YJIBTATOB OOYUYEHHUS MO AMCHUILIMHE (MOIYIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B MpPOrpaMMe HMHIUKATOpaMu JocTibkeHus kommereHuid [TK-1/HA,
IMK-2/HA ¥ COOTHECEHHBIX C HUIMH WHIMKATOPOB. (CM. Tabiuiy pasznmena 1).

DK3aMeH TNPOBOJUTCS B YCTHOM (opme mo Ouneram, colepKallyuM JBa BOIpPOCA, KaKIbld U3
KOTOpBbIX TpeOyeT pa3BepHYTOr0 OTBETa C MOSICHEHUSMU U OOOCHOBAaHMEM M3JIaraeMOro Marepuana.
buner dopmupyercs u3z npuseneHHoro B Ilacopre 3x3ameHa crucka BOIPOCOB, MO3BOJISIFOIIMX OLIEHUTh
pe3ynbTaThl OOy4eHUs MO JUCHUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B MPOTpaMMe MHAUKATOpaMHu
JOCTHKEHHS] KOMITETEHIIUH.

OO01ue npaBuiia BBICTABICHUS OLEHOK TEKYIIEH U MPOMEXYTOUYHOM aTTecTaluy Mo AUCLIUILIMHE
OTIpEeNATCs OaIIIbHO-PEUTUHIOBON CUCTEMOM, MPUBECHHON B paboueli mporpaMmme AUCIUIIITUHBL.

Ha OCHOBAHHUHU K]f)I/ITepI/IeB, HpI/IBe)IeHHBIX B II. 3, OCYHIeCTBHHeTCSI OLCHKAa ypOBHCfI }IOCTI/IFHyTBIX
pe3ynbTaTOB OOYYECHHS 10 JUCITUTIIMHE, COOTHECEHHBIX ¢ YCTAaHOBJICHHBIMH B ITPOTpaMMe WHIUKATOpaMHU
noctmwkeHus kommnereniuii [TK-1/HA, TIK-2/HA, 3akperieHHbIX 3a AUCITUTUTHHOM.

3. O0masi xapakTepuCTHKA YPOBHEH pPe3y/jbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ HHANKATOPaAMHU
AOCTHKEHHUS] KOMITeTeHIH

IMpoaBunyrbiil. TeopeTuyeckoe coaepkaHUE Kypca OCBOEHO  TMOJHOCThbIO.  CTyaeHT
JEMOHCTPUPYET CHUCTEeMAaTHYEeCKOe U TIyOOKOe IMOHMMaHHe Y4yeOHOro Marepuala U CHOCOOHOCTh K
CaMOCTOSITEIbHOMY MOTIOJHEHUI0 MU OOHOBJICHMIO 3HAHMNM B XOJ€ JalibHEHIIed ydyeOHOW paldoThl U
npodeccuoHanbHOM nesrenbHocTH. ChopMUpoBaHbl HEOOXOIMMbIE HABBIKH MPaKTUUYECKOW paboThl. Bee
yueOHbI€ 3a/laHusl, IPETYCMOTPEHHBIE IPOrpaMMOi 00yUeHUSs!, BHITIOJIHEHBI KAUeCTBEHHO, 0€3 3aMEeUaHUiA.
Pe3ynbrarel oOyueHUs MO TUCHUIUIMHE (MOJIYNIO), COOTHECEHHBbIE C YCTAaHOBJIEHHBIMH B INPOTpPaMMe
UHIUKATOpAaMU JIOCTIKEHUS KOMIIETEHUUH, OIEHEHBbl YHUCIOM OajuioB, BXOJSIIMM B JMaNa3oH
MPOJIBUHYTOTO YPOBHSI.

Ba3oBblii. Teopernueckoe coaepkaHHE Kypca OCBOGHO B o00beMe, HEOOXOJAUMOM s
nanpHede ydeObl u  mpodeccHoHaNbHOM  NesATeNbHOCTH. HaBblkM mpakTU4eckoil  paboThl
chopmupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHbIe TporpaMMoil 00yueHust yueOHbIe 3aaHus
BBITIOJIHEHBl C HEOOJBIIMMU TOTPEIIHOCTAMHU. Pe3ynbraTel OOy4eHHs MO IUCHUIUIMHE (MOJIYIIO),
COOTHECEHHbIE C YCTaHOBJICHHBIMU B MPOTPAMME WUHIUKATOPAMU JOCTHKEHUS KOMIETCHIINNA, OI[CHEHbI
qrciioM 0aioB B mpeenax 0a30BOTO YPOBHSI.

IToporossiii. Teopernueckoe cojepkKaHHEe Kypca OCBOEHO B 00ObeMe, HEOOXOIUMOM st
nanbHele yqeOrl 1 mpodeccuoHalbHON AesTeNbHOCTH. HekoTopble mpakTHUeCKre HaBbIKU paboThI C
chopMupoBaHbl ¢ mpobOenamu. YdueOHble 3aJaHMs, NPEAYCMOTPEHHbIE HporpaMMoi o0OydeHus,
BBIMOJHAJIMCh € OIIMOKAaMHU, HCIPaBJIEHHBIMU TI10J] PYKOBOJCTBOM IperojaBaTens. Pe3ynbTarsl
o0y4eHHUs MO JAUCIUIIIMHE (MOIYJI0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMHU B IPOrpaMMe UHJIUKATOPaMU
JOCTH>KEHUS] KOMITETEHIIUH, OIIEHEHBI YHCIIOM OaJlJIOB B Ipe/iesiaX IOPOroBOTO YPOBHSL.



Huxe moporosoro. Teopernueckoe cojep)kaHue Kypca ocBOeHO (parmeHTapHo. HeoOxomumbie
HaBBIKM TPAKTHYECKOW pPabOThl c(HOpMUPOBAHBI MUHHMAIBbHO. bBOJBIIMHCTBO Y4eOHBIX 3aJaHH,
MPEIYCMOTPEHHBIX MPOTpamMMoil oOydeHusi, He BBINOJHEHBI. Pe3ynbraTsl 0OydeHHs 1O TUCIMIUIMHE
(MOJym10), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe€ MHAMKATOPAMU JOCTHXKEHHSI KOMIIETEHIINH,
OLICHEHBI YHCJIOM 0aJUIOB, BXOJSIIMX B AMAIIa30H HUKE IIOPOTOBOIO YPOBHS.



denepalibHOE roCy1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKACHHUE
BBICIIEr0 00pa30BaHuUs
«HoBocubupckuii rocyiapcTBeHHBI TEXHUYECKUH YHHBEPCUTET

Kadenpa ontuuecknx nHOPMAITMOHHBIX TEXHOJIOTUN

IHacnopT 3x3amena

1o qucruIuiHe «Dr3uKa ONTHISCKUX SBICHHUI», 3 CEMECTP

1. MerToauka oleHKH

DK3aMeH TPOBOJUTCS B YCTHOH (opme, mo Omieram. buier coctouT w3 2 BOMPOCOB H
(bopMupyeTCst TIO CIEAYIOIEMY TTPABIITY:
— TIEPBBIH BOMPOC BHIOMPAETCsI U3 TUara3oHa BOpocos 1-12;
—  BTOPOW BOIIPOC U3 JiHiaria3oHa BoIrpocoB 13-24.
TakuMm 00pa3oM, TPOBEPSIOTCS PE3yIbTaThl 00YUCHUS 10 JTUCIUIIIMHE, COOTHECEHHBIC C
YCTaHOBJICHHBIMHU B TTPOTPaMMe WHIUKATOPAMH JJOCTHKEHUS KOMITCTCHITHH .
Ha sk3ameHe mperoiaBares BIpaBe 3a/aBaTh CTYICHTY YTOYHSIOIINE U JIOTIOJTHATEIHHBIC
BOIPOCHI U3 00111ero nepeyns (11. 4).
®opma IK3aMEHANMOHHOT0 O1J1eTa

HOBOCHBMPCKUI TOCYJAPCTBEHHBIM TEXHUYECKUI YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 9K3aMEHY 110 AUCIUIUTHHE «DU3MKa ONTHYCCKUX SBJICHHUI»

1. Bompoc 1
2. Bomnpoc 2.

YTBepxkaato: 3aB. kadenpou J0JKHOCTh, DO
(moammcp)

(mara)

2. Kpurtepun omeHKH pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHM
HHIMKATOPOB J0CTHKCHUS KOMIIeTeHIHI

OTBeT Ha DK3aMCHAIIMOHHBIA OWJIET 3aCUMTBHIBACTCS Ha HNPOJABHHYTOM YPOBHE, €CIIU
CTYJICHT TPOBOJUT CPABHHUTEIIbHBIA KOMIUICKCHBIM aHAJIM3 Marepualia, BBISBISECT MPOOIEMBI,
npe/ylaraeT MEXaHM3Mbl MX PCIICHUS, TMPEICTAaBIsSeT KOJMYCCTBECHHBIC XapaKTEPUCTUKU
OTIPEJICJICHHBIX TPOIIECCOB, MPHUBOJUT KOHKpeTHbIe mpuMepbl. COBOKYITHOCTh pE3yJbTaTOB
OoOy4YeHHs MO JMCIUIUIMHE (MOJYJII0) W COOTHECEHHBIX C HUMH HWHAWKATOPOB JTOCTHKCHUS
KOMIICTCHIIUI HE COJEPXKUT TpoOenoB. YCTaHOBJICHHbIE B TPOrpaMMe KOMIICTCHIIHH
chopMupoBaHbl B MOJTHOM o0beme. OrnieHka coctaBisieT om 35 do 40 b6annos.
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OTBeT Ha >K3aMEHAIMOHHBIA OMJIET 3aCUMTHIBAETCS Ha 0a30BOM YPOBHE, €CIIM CTY/ACHT
IIpU OTBETE Ha BONPOCHI (OPMYIHUPYET OCHOBHBIC MOHATHA, ACT XapaKTEPUCTHKY MPOIIECCOB,
SBJICHHUH, MPOBOAUT aHAIW3 NPUYMH, YCIOBHUH, CHOCOOEH IPEICTABUTh KOJHMYECTBEHHBIC H
Ka4eCTBEHHBIE XapaKTepUCTHKH TpoiieccoB. COBOKYIMHOCTh pe3yAbTaTOB OOydeHHs IO
IUCUUIUIAHE (MOAYII0) M COOTHECEHHBIX C HHMH HHIMKATOPOB JOCTM)KEHHS KOMIIETEHIIHH
COJCPKUT HECYIIECTBEHHBIE TMPOOENbl. YCTaHOBJIEHHBIE B TPOrpaMMe KOMIICTCHIIUU
chopmupoBanbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisier om 34 0o 27 bannos.

OTBeT Ha HK3aMEHAIMOHHBIA OWJIET 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CITU CTYICHT
NP OTBETE Ha BOIPOCHI JAET OINpENesIeHHe OCHOBHBIX MOHSATHH, MOXET MOKa3aTh MPUYMHHO-
CIIEZICTBEHHBIE CBsi3M  sBIIeHUHA. COBOKYIMHOCTh pE3YJIbTaTOB OOYYEHUS MO TUCIHILIHNHE
(MOIyYNI0) W COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTIDKEHHS KOMIIETECHIIMHA COACPIKUT
npoOenbl. YCTaHOBJICHHBIE B IIPOrpaMMe KOMIIETEHIINH C(OPMHUPOBAHBI HA TIOPOTOBOM YPOBHE.
Onenka cocrasinsier om 26 0o 20 bannos.

OTBeT Ha OSK3aMEHAIIMOHHBIA OWJIET CYHMTAeTCs HeyJ0BJIeTBOPUTEIbHBIM (HIKE
MIOPOTOBOTO YPOBHS), €CITU CTYACHT MpPU OTBETE HA BOMPOCHI HE JAET ONpeNesICHH OCHOBHBIX
TIOHATHH, HE CIOCOOEH TMOKa3aTh MPHYHUHHO-CIICIICTBEHHbIE CBA3HM sBIeHHNA. COBOKYITHOCTBH
pe3yiabpTaToB OOy4YeHHs IO AMCHUIUIMHE (MOJIYII0) W COOTHECEHHBIX C HHMH HWHAWKATOPOB
TOCTIKEHUSI KOMIIETCHIIUH COIEPKUT CYIIECTBEHHBIE MPOOEIBl. Y CTaHOBICHHBIE B ITPOTPaMMe
KoMIieTeHIIu He chopmupoBanbl. O1ieHKa cocTaBisieT menee 20 6annos.

3. IIIkaja oueHku

DK3aMeH CUMTAeTCsl CAaHHBIM, €CITM CyMMa 0aJUIoB 110 BCEM 3aJJaHUsIM OMJIeTa COCTaBIISIET OT
20 o 40 6amtoB BrmounTenbHO. Cymma MeHee 20 0amioB MpU3HAETCS HEYAOBJICTBOPUTEILHBIM
Pe3yJbTaTOM NMPOMEKYTOYHON aTTeCTalllu MO AUCLHUILINHE.

B oOmeit omneHke N0 AMCUMIUIMHE SK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBHUU C TIPaBUIIAMH 0a/UTbHO-PEUTUHTOBOM CHCTEMBI, ycTaHOBIIeHHbIMU B HI'TY.

4, BOHpOCbI K 9K3aM€HY IO JTUCHHUILJINHE «®Du3nKa ONTHYECKUX SIBJICHUMN»

. CBOMCTBa KPUCTAJUIMYECKON PEIIETKH

. JeheKTsl KpUCTAITMYECKO peleTKH

. AndnexTpuKy, moIynpoBOAHUKHI, METAJIIbI

. JIOHOPBI U aKLIETITOPbI

. Knaccuduxkanus pemerok, pemerku bpase

. O6parHas pemeTtka. 30Hbl bpuitosHa.

. 30HBI bpusiiosHa y monynpoBOAHUKOB

. 30HHas TEOpUs TBEP/BIX Tell. 30HHBIE AUATPAMMBbl KPEMHUS, TepMaHUs, apCEHHU 1A TaJlTHs
. TBepable pacTBOPHI.

10. Ontuyeckue cBOKCTBA MOIYIPOBOAHUKOB

11. Ilepexopl B MOJIyIPOBOIHUKAX

12. Crioco6s1 BO30YXACHUS TIOMUHECIEHITUN

13. ®oTonpueMHUKH, TUIHI (OTOTIPUEMHUKOB

14. U3ny4arenbHble IEPEXOBI.

15. HeoOxoauMoe ycaoBHEe BBIHYKACHHOTO M3Jy4eHHs B OJYIPOBOIHUKAX
16. Tumnsl cBETOIMOI0B

17. Onpenenenne NoaynpoBOIHUKOBOTO JIa3epa, OTINYHE MOJIYIIPOBOJIHUKOBOTO JIa3epa OT
CBETO/IMO0/1a

18. OGmas cTpykTypa 1/m jasepa

19. I'erepocTpyKTypBI

20. ITpyHLIKI ONTUYECKOTO OIPAHUYEHMS B ITOITYIIPOBOJHUKOBOM JIa3epe
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21. CerHeToaNeKTPUKH, IbE30IEKTPUKU

22. OnThyeckye NepuoauueCcKr-110JIIpU30BaHHbIE CTPYKTYPhl HA OCHOBE CErHETONIEKTPUKOB
23. IIpubopsl Ha ocHOBE PPXX cTpyKTYyp, X IpUMEHEHHE, JOCTOMHCTBA U HEJOCTATKH.

24. lpunnun neiicteus [1I'C, nanocexkynusie [11°C.



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICLIEr0 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEeHHBIN TEXHUYECKUH YHHBEPCUTET
Kadenpa ontuueckux nHPOPMAITMOHHBIX TEXHOIOTUN

Iacoopr pedepara

1o qucruIuimHe «Du3rKa ONTHICCKUX SBICHHUI», 3 CEMECTP

B ToMm cnyuae, eciiu B y4eOHOM IIaHE 3aIlUIaHUPOBAH pedepar, To pa3paboTUHK 3aroTHSIET
nacropt pedepara

1. MeToauka oneHKH

Boinonnenue pedepara sBisierca (GopMoM  Tekyuiedl arrectrauuu (KOHTPOJS) IO
IMCIUTUIAHE, TIPETyCMOTPEHHOH Y4eOHBIM IIJIAHOM.

Henp u 3amaun pedepara: yriryOoJaeHHe W pacIIupeHUe TEOPETHIECKUX 3HAHUH B 00J1acTh
(GU3MKN ONTUYECKUX sIBJIIEHUH B mpuOopax u B TBEPABIX Tenax. PedepupoBanue mpexmnonaraer
M3JIOKEHUE TI0 TeME Ha OCHOBE Kiaccuukaiuu, o000IIeH s, aHAIM3a U CHHTE3a.

Pedepat BoImonHsASTCS HHAMBHUIIyaTBHO CTYJCHTOM IO OJJHOHM M3 TEM, MPHBEICHHBIX B II.
4 nacrosiero [Tacropra. CtyneHT BeIOMpaeT TeMy pedeparta o nocneaned mudpe (uudpam) B
HOMeEpE 3a4e€THON KHIKKH (CTYIeHYECKOTO OMITeTa).

KonunuectBo Tem pedeparoB H0CTaTOUHO Ui 0OecneuyeHrs WHIUBUAYAIbHON TeMaTUKU
JUTSI KaXK0TO 00yJaromerocs.

3aMeHa TeMbl OCYHIECTBIISECTCS [0 COIVIACOBAHUIO C TIPEerojaBaTeieM U3 4YHclia
pEe3epBHBIX (HE 3aHATHIX) TEM.

[Tepen mHadamom pabOTHI HaJl TEMOM CTYJEHT JAOJIKEH O3HAKOMHTHCS JINTEPATYPOit

[IpenogaBaTenb OCYIIECTBISET PYKOBOACTBO U OKAa3bIBACT KOHCYIbTAIIMOHHYIO IIOMOIIIb.

Pedepar cocTouT U3 cienyonmx yacTein:

TuTyabHBIN JTHUCT (CM. HUXKE)

Brenenue (akTyallbHOCTbD, 11€71b, 32/1a4H )
OcHoBHas 4acThb

3axiiroueHue (BbIBO/IbI, PEKOMEHIALINN )
Crucox IuTepaTypsl U HCTOYHUKOB
[Tpunoxenus (mpu HEOOXOTUMOCTH )

3aI/IMCTBOBaHI/Ie MaTepuaga W3 HayYHbIX U HHTEPHET-UCTOYHUKOB COIMPOBOXKIACTCS
COOCTBEHHBIMH KOMMEHTApHUSIMHU CTYACHTA IO MOBOJAY T€X WJIM UHBIX MOJOKEHUN MPHUHIIUIIOB,
3aKOHOMEPHOCTEH, HMMEEeT MOCTPaHUYHbIE CHOCKH, BBINIOJTHEHHbIE B COOTBETCTBHUH C
oubauorpadudeckuMu TpeOOBAHUSIMHU.

Tpebosanus k ogpopmaenuio:.

O0wem pedepara 1o 10 crpanun mammHomUcHOTO TekcTa Gopmara A4. Hlpudt Times
New Roman, 12. Hymepauus cTpaHull CKBO3Hasi, B HI)KHEH 4acTH JIMCTa MO LEHTPY apabCKUMHU
uuppamu. PabGota gomkHa OBITH OTpEeNAaKTUpPOBaHa, HE coAepkarh opdorpadudeckux,
CUHTAKCHUYECKHUX M CTUIIEBBIX OLTUOOK.

Pedepar B ycraHoBneHHBIE CPOKH craeTcs Ha kadenpy s npoBepku. [IpenonaBarens
OIICHHBAET KadecTBO PA0OOTHI, OTMEUAET IOJIOKHUTEIbHBIE CTOPOHBI W HENOCTATKH PabOThl U
OTIpeieNsIeT, JIOMycKaeTcsl M OHa K 3amuTe. [Ipy Heo6X0IMMOCTH MpenoaaBareNb BO3BpaIlaeT
pedepar CTyAeHTY sl T0pabOTKU M yCTAaHABIUBAET CPOKU €r0 MOBTOPHOTO MPEIOCTABICHUS
s npoBepku. [lo BceM 3aMedaHusiM TpemojaBaTeliss CTYACHTOM JOJDKHBI OBITH CHETaHBI
HE0OXO0IUMBIEC UCIIPABJICHUS U IOTIOTHEHUS JI0 3AIIUTHI PaOOTHI.
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[Ipy TNONOXKUTENBHOM pe3yibTaTe OILCHUBAHMS CTYACHT pacledaTsiBaeT pedepar,
nepenaeT ero Ha kadeapy H 3amuiiaeT myoJIMYHO Mepe CBOeH yueOHOW TPYIIOoN O CECCUU B
Ha3HAYEHHOE IMperojiaBaTesieM BpeMs. 3amura pedepara COCTOMT B YCTHOM COOOILICHHH O
pe3ynbTaTax padOThl U OTBETaX HA BOMPOCHL. B mporiecce 3aluThl BEISBISETCS YPOBEHb 3HAHUMN
CTY/IEHTA, CTEIICHb €r0 CaMOCTOSTEIIFHOCTH MPH BBHITIOTHEHUU paboThL. [1o pe3ynapTatam 3almThl
CTYACHTY BBICTABJIACTCA OLCHKA B COOTBCTCTBMU C KpPUTCPUAMH, HNPUBCACHHBIMWU B II. 2
Hacrosero [Tacnopra.

2. KpuTepnn OLICHKHU PpPe3yJibTaToB oﬁyqennﬂ, COOTHECCHHBIX ¢ YPOBHAMM
O0CBOCHUA HHAUKATOPOB JOCTUKCHUSA KOMIIeTeHI Ui

OO6mume mpaBuia BBICTABICHHUS OIEHOK TEKYIIEH aTTeCTallid OMPEAeISIOTCS OaJlTbHO-
PEHUTUHIOBOM CUCTEMOMW, YCTAHOBIICHHOM JIOKaabHbIM akToM HI'TY.

Pedepar BwIMONIHEH Ha TPOABHHYTOM YpPOBHE, €CIIM CTYACHTOM OOOCHOBaHa
aKTyaJIbHOCTh TEMBI, TPAMOTHO C(HOPMYIUPOBAHBI IIEJIb U 3a/1a9l PabOTHI; pedepaT BHITIOTHEH
CaMOCTOSITENIEHO; TeMa WCCICAOBAHUS PACKPHITA IMOJHO W HEMPOTHBOPEYHBO; CTYACHTOM
MIPOJIEMOHCTPUPOBAHO YMEHHE padoTaTh C HAYYHOHM JIMTEPATypOH W HMHBIMH HCTOYHHKAMU,;
pabota odopmieHa B COOTBETCTBHMU C TPEOOBAHMSIMH; CIaHA TPETOJIABATENI0 B yKa3aHHbBIC
CPOKM W HE BO3Bpamajiach g JOPaOOTKH; JaHBI TIOJHBICE W Pa3BEPHYTHIC BBIBOJBI U
PEKOMEH/IAINN; Ha 3alTUTE CTYJACHTOM KPaTKO W JIOTHYHO HM3JI0KCHBI OCHOBHBIC TE3WCHI, JTAHBI
apryMEHTHPOBAHHBIC OTBETHI Ha BOMPOCH ayauTopuu. COBOKYITHOCTh 3aIIaHUPOBAHHBIX
pPE3yJIbTAaTOB U COOTHECEHHBIX C HHUMH WHJIUKATOPOB JIOCTHIKEHHS KOMIICTCHIIMA HE COJEPIKUT
npoOenoB. 3akperieHHbIe 3a pedeparoM KOMMETEHIMH C(HOpMUPOBaHBI HA TPOIBUHYTOM
ypoBHe. Ortenka coctasisieT om 27 oo 30 6annos.

Pedepar BbImoNHEH HA 0a30BOM YpOBHE, €CIIH CTYJACHTOM OOOCHOBaHa aKTyaJbHOCTh
TeMbl, TPaMOTHO c(OpMyIUpPOBaHBI I1edb © 3adaud  paboThl; pedepaT  BBHIMOJHEH
CaMOCTOSITEIIEHO, TeMa WCCICOBAHUSI PACKPhITa, HO HWMEIOTCS HEKOTOpBhIe HETOYHOCTH B
W3JIOKEHHH MaTepuana; CTYIECHTOM IPOJEMOHCTPHPOBAHO YMEHHE padoTarh C HaydHOU
JUTEPATypOl U WHBIMU HCTOYHHKAMH, paboTa oOopMIICHA B COOTBETCTBHU C TPEOOBAHHSIMU;
CllaHa TPEIOJaBaTeNIl0 B YKa3aHHbIE CPOKM M OJHOKPATHO BO3BpAlIaaCh CTYACHTY JUIS
HE3HAYUTEIILHOM TOPAOOTKH; B 3aKIIFOYCHUHN JTAaHBI BBIBOJBI U PEKOMEH/IAINH;, B 3allIATHONW pedn
CTYICHT KpaTKO M JIOTUYHO W3JIO)KWI OCHOBHBIC TE3HCHI, HO WCIBITHIBAT HEKOTOPHIE
3aTpy[HEHHs] TpU OTBeTe Ha BONpOochl ayauTopuu. COBOKYIMHOCTh 3alUIAHUPOBAHHBIX
pe3yJIbTaTOB M COOTHECEHHBIX C HUMH HHIUKATOPOB IOCTIKEHHUS KOMIICTCHIIMH COJIEPKHUT
HEeCyIIEeCTBEHHbIE MpoOenbl. 3akperyieHHble 3a pedeparoM KOMIETEHIHH C(HOPMUPOBAHBI Ha
6a3oBoM ypoBHe. Ouenka coctasinsietr om 20 do 26 6annos.

Pecdepat BBINIOIHEH HA MOPOrOBOM YPOBHE, €CIIH CTYJIEHTOM OCO3HAETCS aKTYalIbHOCTh
TEMBI, KPaTKo c(hopMyIHpOBaHbI 1IeTb U 3a7a4l paboThl; pedepaT BBHIIIOJIHEH CAaMOCTOSATEIIBHO;
TeMa UCCIIEIOBaHMS PACKPhITA, HO OTCYTCTBYET JIOTHYECKAs MOCIIEIOBATCIBHOCTD B CYXKICHHSIX;
He BbIIEpKaH 00bEM pedepata; pabora odopmieHa B COOTBETCTBUU C TPEOOBaHUSIMH, ClIaHA
MPernoaBaTeNi0 B YKa3aHHbIE CPOKH, HO HEOJHOKPATHO BO3Bpallajach CTYICHTY JUIS
NopaboOTKM;, B 3aKIIFOUEHUU JaHbl KpaTKWE BBIBOJBI; 3al[uTa pedepara BbI3Baja y CTyAEHTA
3aTpyJHEHHS B YAaCTH apryMEHTAIMH MOJyYE€HHBIX BBIBOJOB U YMEHUS OTCTaMBATh CBOIO TOUKY
3penusi. COBOKYIMHOCTD 3allJIaHUPOBAHHBIX PE3yJIbTATOB U COOTHECEHHBIX ¢ HUMU MHJIUKAaTOPOB
JOCTHKEHHSI KOMIIETEHIIMI COJIEP>KUT CYIECTBEHHBbIE MpoOembl. 3aKpeIuieHHbIe 3a pedepaTom
KOMITIETEHITH c(popMHpOBaHBI Ha TOPOToBOM ypoBHE. OteHka coctaBisier om 15 0o 19 6annos.

Pedepar cunraercss He BHINOJIHEHHBIM (HIKE TIOPOTOBOTO YPOBHS), €CIIU CTYJCHTOM HE
OCO3HAHA AaKTyaJbHOCTb TEMBI HCCIEIOBAHHS, IENb WU 3a7aud paboThl CHOPMYTHUPOBAHBI
dbopmansHO; pedepaT BBITIOJHEH HE CAMOCTOSTENHHO, COIACPNKHUT MPHUHIUIUATHHBIC ONIMOKH;
TeMa HCCIEIOBaHUA HE pACKphITAa; HE BBIAEpKAH 00BEM pedepara; pabora odopmiieHa c
HapYIICHUSIMH TIPEIbIBISIEMbIX TPEeOOBaHUI; HE cllaHa MPEMoJaBaTeN0 B yKa3aHHBIE CPOKHU;



nopaboTka pedepara CTyJACHTOM HE MPHBEJIa K €ro Ka4eCTBEHHOMY YIYYIIEHHIO; OTCYTCTBYIOT
BBIBOJIBI U pekoMeHaanuu. COBOKYITHOCTh 3allJIAHMPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMH HHJAUKATOPOB JOCTH)KCHHUS KOMIICTCHIIMI COJCPKHT MHOYKECTBEHHBIC CYIECTBCHHBIC
po0enbl. 3aKperuieHHbIe 32 pedepaToM KOMIIETCHIIMU He chopmupoBanbl. OICHKA COCTABIISACT
menee 15 bannos.

3. IIkaJuaa oueHku

Pedepar kak ¢opma TeKymero KOHTPOJS IO AUCHUIUIMHE CYHUTACTCS YCIICIIHO
BBITIOJTHEHHOH, €CITM CyMMa TIOJTy4eHHBIX 0ayutoB coctaBisieT oT 15 1o 30 6amioB BKIIIOYHTENEHO.

B oOmieii omeHke Mo OUCHMIUIMHE Oaulbl 3a BBINIOJHEHHE pedepaTa yIUTHIBAIOTCS B
COOTBETCTBUU C MpaBUiIaMH OalNIbHO-PEHTUHTOBOM CHCTEMBI U TAOIHUIIEH COOTBETCTBHSI OAIOB,
TPaJMIIMOHHON OIIeHKH U OykBeHHOH onieHkn ECTS, ycranoBnenubimu B HI'TVY.

4. IlpuMepHbIii nepedyeHb TeM pedeparos

=

30HHas TEOpUs TBEPJIBIX TEI

[TonyrmpoBOAHUKOBBIE JIa3€PHI U CBETOHObI

3. OnTHYecKue MeproanYeCKH-TIONIIPH30BaHHBIE CTPYKTYPBI HA OCHOBE
CErHETOXJIEKTPUKOB

[Ipubopsl Ha ocHOBEe PPxX cTpykTyp, X MpUMEHEHHE, TOCTOMHCTBA U HEJOCTATKH.
[Tpunmun nevicteus [11'C, nanocekynauabie [11°'C
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