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Annoranus

Jucuunnuza «KBaHTOBast ONTHKA MUKPO- U HAHOCTPYKTYP» BXOJIUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenanbHOCcTH 03.03.01 «IIpuknagHbeie MaTemaTrka U pu3uka» HanpaBieHHOCTH «lIpukitagHas
¢u3uKa onTo- ¥ HAHOTEXHOJOTHI». JlucuurnHa peanuszyercs kadeapoit «Ne3y.

JucuuninuHa HauejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[TK-3 «Croco6eH MpoBOIUTh SKCIIEPUMEHTHI 110 33JaHHBIM METOAMKAM ¢ 00paboTKoM u
AQHAJIN30M HX pPE3yJbTAaTOB, COCTaBJIATh ONHMCAHUSA BBINOJHEHHBIX HCCIENIOBAaHUN U
MOJTrOTaBIUBATh JAaHHbIE JUI Pa3paOOTKU HAYYHBIX 0030POB U MYOIUKAIHI»

I[IK-5 «Cnocoben pa3paboTaTh TEXHMYECKHE TpeOOBaHHUS K  MOJCpPHHU3AIUU
TEXHOJOTMYECKUX JIMHUM C LENbl0 peali3allid KOHLENLUU IPOU3BOJACTBA M ONTHUMHU3ALUU
TEXHOJIOTHYECKHX MPOIIECCOB C YYETOM TPeOOBaHHM CUCTEM MEHEIKMEHTa

[IK-6 «CnocobeH TOArOTOBUTH UM COTJACcOBAaTh KOMIUIEKTHI JOKYMEHTAIIMH TIO
mpeniaraéMbiM K = BHEAPEHUIO  TEXHOJOTMYECKMM  IpoleccaM C  OTBETCTBEHHBIMHU
VCIIOJIHUTENIIMUA CMEXKHBIX ITOAPA3JIEICHUN COIIaCHO OU3HEC-TIPOLIECCY CUCTEM MEHEKMEHTA

[IK-7 «CnocobGen pa3paboTaTh METOJUKM U TEXHUYECKHUE PYKOBOJCTBA JJA
HKCIEPUMEHTAJIbHOW IPOBEPKU TEXHOJIOIMUYECKUX IPOLIECCOB M MCCIEAOBAaHUS IapaMeTPOB
HAHOCTPYKTYPHBIX MaT€pPHAIIOB)

CopepxaHue NUCUUIUIMHBI OXBATbIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TEOPETUUYECKUMH U HKCIIEPUMEHTAJIbHBIMU METOJAaMHU B 00JacTH (U3MKH M ONTHKU CHCTEM C
NOHWKEHHOM pa3MEpHOCThIO, B TOM YHUCIIE€ €AUHUYHBIX HAHOCTPYKTYp, U MPHUKIAIHBIX 33]a4 B
00J1aCcTH HAHOTEXHOJIOTUH, ONTOAJIEKTPOHUKH.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOPMBI OpraHU3alUN
yueOHOro mpoiiecca: JIeKIuU, 1a00paTopHble paboThl, CAMOCTOSATENbHAs paboTa 00yJaroIerocs,
KOHCYJIbTallUH.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3pIK 00yU€HUS 110 TUCHUIIIIMHE KPYCCKUI»



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

- MOJy4YeHHE OOYYArOIIMMHCS HEOOXOJUMBIX HAaBBIKOB B OOJIACTH COBPEMEHHBIX

TEOPETUUECKHUX U IKCIEPUMEHTAIbHBIX METO/IOB ONITUKH MUKPO- U HAHOCTPYKTYD;

- 03HAKOMJICHHE 00YYaIOUINXCsl C OCHOBHBIMHM METOJJaMH ONMCAHUSI KBAHTOBOPA3MEPHBIX

3¢ (pexToB, 0COOEHHOCTIMU ONTUYECKUX CBOMCTB MUKPO- U HAHOCTPYKTYP;

- OCBOCHME CTyIEHTaMH (U3UYECKHX TPHHLIUIOB U METOJ0B ()OTOHMKH W ONTHKH

MUKPO- HAHOCTPYKTYD.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —
OIl1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0NanaTh CIEAYIOUIUMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHKEHHS

Kon n
Kareropus (rpymnmna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHIKECHHUS
KOMIIETEHIIUH HAHMCHOBATHE KOMIIETEHIIUU
KOMIIETEHIINH
[TK-3 Cnocoben
IIPOBOAUTH
HKCIEPUMEHTHI 110
3aJJaHHBIM
METOJIHUKAaM C I1K-3.3.1 3HaTh METO/IbI TIJIAHUPOBAHUS
00paboTKOil U HKCIIEPUMEHTA; METO/IbI cOOpa n 00paboTKU
AQHAJIN30M UX JAHHBIX NPU IPOBEACHUU UCCIIEJOBAHUM
TpodeccHoabHbIC pe3ynbTaToB, ITIK-3.Y.1 ymeTh NpoBOANUTH IKCIEPUMEHT 11O
A COCTaBIIATh 3aJJaHHBIM METOJIMKAM; UCII0JIb30BATh
OIMCaHus KOMIIBIOTEPHBIE METO/IbI 00pabOTKH PE3yIbTaTOB
BBITIOJTHEHHBIX JKCIEPUMEHTA
HUCCIEeN0BaHUuN U I1K-3.B.1 BiazeTs HaBBIKAMU COCTABJICHUS
MIOArOTaBINBATh Hay4YHbIX 0030pOB
JaHHBIE JJIs
pa3paboTKN HaY4HBIX
0030poB U
nyOnuKanui
ITK-5 Cnocoben
paspaboTaThb [1K-5.3.1 3HaTh 0COOEHHOCTH pa3pabOTKU
TEXHUUYECKHE TEXHUUYECKUX TPEOOBAHUN K MOJIEPHU3ALUU
TpeGOBaHUS K TEXHOJIOTUYECKUX JIMHUH C LIEJIBI0 PeAIN3alun
MOJIEpHU3ALUN KOHLEMNINH MPOU3BOJICTBA U ONITUMU3ALIUU
TEXHOJIOTUYECKHUX TEXHOJIOTHYECKHUX IIPOLECCOB C yUETOM
JIMHUH C LENBI0 TpeOOBaHUI CHCTEM MEHEIKMEHTA
[TpodeccronanbHbIe
KOMIICTEHITIH peanu3anuu [TK-5.Y.1 ymeTh pa3pabaTpiBaTh TEXHUUECKUE
KOHIENIUN TpeOOBaHUS K MOJIEPHHU3AIMHN TEXHOJOTHYECKIX
IIPOU3BOJICTBA U JMHUN C y4eTOM TpeOOBaHU cucTeM
ONTUMHU3ALNU MEHEI)KMEHTA
TEXHOJIOTUYECKUX [1K-5.B.1 BnaneTs HaBbIKaMH pa3padOoTKU
MIPOLIECCOB C YUETOM | TEXHHUYECKHUX TpeOOBaHMN K MOAEPHU3ALIUN
TpeOOBaHUM CUCTEM | TEXHOJIOTMYECKHX JIMHUM
MEHEI)KMEHTa




IIK-6 Criocoben
IIOATOTOBUTH U
COIJIacoBaTh
KOMIIJICKTBI
JIOKYMEHTAIUH TI0
npeiaraeMbiM K

[1K-6.3.1 3HaTh 0COOEHHOCTH ITOATOTOBKA U
COTJIACOBAHUS KOMIUIEKTOB JIOKYMEHTAIIMH 110
MIpeAJIaraeMbIM K BHEJIPEHUIO TEXHOJIOTHYECKUM
MpoLIeccaM ¢ OTBETCTBEHHBIMH HCTIOTHUTEISIMU

BHEAPECHUIO CMEXHBIX MOAPA3ACIICHUNA COTJIACHO OM3HeC-
[TpodeccnonanbHbIe | TEXHOIOTUIECCKIM MPOLIECCY CUCTEM MEHEKMEHTA
KOMIIETEHIINU MpoIEeccaMm C I1K-6.Y.1 yMeTh NOATrOTaBIUBAThH U

OTBETCTBECHHBLIMHU COTJIACOBBIBATh KOMILJIEKTHI JOKYMEHTAIUU C

HCITOJIHUTEIISIMHU OTBETCTBECHHBIMH HCITOJIHUTEIISIMH CMEKHBIX

CMEXHBIX IIOAPAa3ACIICHUN

NoJipa3ieICHU I [1K-6.B.1 BnageTs HaBBEIKAMH IIOATOTOBKHU

coriacHo OM3HeC- KOMILJIEKTOB JIOKYMEHTAILIUH

MPOIECCY CUCTEM

MCHEKMEHTA

[1K-7.3.1 3HaTh NPUHLMIIBI pa3pabOTKU METOIUK

[1K-7 Cniocoben Y TEXHUYECKUX PYKOBOJACTB JJIS

paszpaboTarh AKCIEPUMEHTAILHON TPOBEPKU

METOIUKU U TEXHOJIOTHYECKUX MPOIIECCOB U MCCIICIOBAHUS

TEXHUYCCKHE apaMeTpOB HAHOCTPYKTYPHBIX MaTeprajoB

PYKOBOJCTBA IS [1K-7.VY.1 ymeTb m1aHupoBaTh pa3padoTKy
IpodeccuoHabHbIC SKCIEPUMEHTAIIBHON | METOAUK U TeXHH‘leSKHX PYKOBOJICTB JJIsi
KOMITETCHIIHH MIPOBEPKHU AKCIIEPUMEHTAILHON TTPOBEPKHU

TEXHOJIOTHYECKHX TEXHOJIOTMYECKUX MPOIECCOB U UCCIIEA0BAHUS

MPOIIECCOB U rapamMeTpoOB HAHOCTPYKTYPHBIX MaTepUajIoB

HUCCIIENOBaHUA I1K-7.B.1 BnaaeTh HaBbIKaMH pa3padOTKH

napameTpoB METOJMK U TEXHUUYECKUX PYKOBOJCTB JIJIsi

HaHOCTPYKTYPHBIX AKCIEPUMEHTAIBLHON TPOBEPKU

MaTepHuaoB TEXHOJIOTHYECKUX MPOIIECCOB U MCCIICIOBAHUS

apaMeTpoB HAHOCTPYKTYPHBIX MaTepHaJioB

- dumsuka,

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIINX JUCIUILINH:

- ®u3uka TBEPAOTO TEJIA,

- [IpuknanHas ontuka;

- KBanroBas OJICKTPOHHKA.

3HaHMs, TOJMyYeHHbIE NPU HU3YUYEHUU MaTepuana JaHHOU

JUCHUIIIIMHBI, MMCIOT KaK

CaMOCTOSITENIbHOE 3HaYeHHE, TaK M MOTYT MCIOJb30BaThCs MPHU U3YUYEHUH JAPYIHX AUCLUIUINH:
MIPOM3BOJICTBEHHAS TIPEAIUTUIOMHAS MTPAKTHKA.
3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI

Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnule 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIITUHbI

Bun yueGHO# paboThI

TpynoemMkocTs 1o
ceMecTpam
Ne8

Bcero




1 2 3

Oowan mpyooemKocmp oucCyunIUHb, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 20 20
AyoumopHnule 3anamus, BCETO 4ac. 30 30
B TOM YHCIIC:

nexiuu (JI), (dac) 10 10

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 20 20

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 42 42
Buo npomesxcymounoi ammecmayuu: 3ader,
madd. 3ager, sk3amed (3auer, Judd. 3au, OK3. JK3.
DK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCHUILIMHBI, UX TPYAOEMKOCTh

Paspgensl, TeMBI JUCLUIINHBI Jlexmun 113 (C3) | JIP KII CPC
(uac) (uac) (uac) (uac) (uac)

Cemectp 8

Paznen 1. KBaHTOBO-pa3MepHbIe CTPYKTYPBbI 8 16 38

Tema 1.1. PazmepHO€e KBaHTOBaHUE

JHEPreTUYECcKOro CIeKTpa HOCUTelNeH 3apsaa

Tema 1.2. CTpyKTypBI C MHOKECTBEHHBIMH

KBaHTOBBIMM SIMAMH U CBEPXPEIIECTKH

Tema 1.3. OnTHKa KBaHTOBBIX M

Tema 1.4. OnTHKa CBEpXpENIETOK

Paznen 2. Ilpumenenne KBaHTOBO- 2 4 4

Pa3sMepHBIX CTPYKTYP

Tema 2.1. ITonynpoBOTHUKOBEIC JIa3ephl Ha

KBaHTOBO-Pa3MEPHBIX CTPYKTypax

Tema 2.2. @oTONIPHEMHUKN Ha KBAHTOBO-

pa3MepHBIX CTPYKTYypax

Htoro B cemectpe: 10 20 42

Utoro: 10 0 20 0 42

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (QYHKUMH,  CBS3aHHBIX C  Oy;ymien

po(heCCHOHATBHOMN eI TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa




Howmep paznena

HasBanue u comepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHN

Jekuus 2.
MHOXECTBEHHBIMU

CBEpXpelICeTKaX.

1 KBaHTOBO-pa3mMepHbie CTPYKTYPHI
Jlexuss 1. Pa3mepHoe KBaHTOBaHHWE DHEPreTHMYECKOTO CIEKTpa
Hocutene 3apsaa. KBaHToBble siMbl. KBaHTOBas siMa C JIMHEWHO
W3MEHSOIUMCS TOTEHLIUATIOM.
Cdepuueckas
KBaHTOBBIMH
KBaHTOBbIE sIMbl. KOoMIO3MIIMOHHBIE cBepXpelleTku. JlernpoBaHHbIE
CBEpXpelIeTKH. JIernpoBaHHbIE KOMIIO3UIIMOHHBIE CBEPXPEILETKH.
Jleknug 3. Ontuka KBaHTOBBIX sM. ONTHYECKOE IIOIVIOLIEHHE B
KBaHTOBBIX AMax. KBa3uJByMepHBbIil 3KCUTOH B KBAHTOBOU SIME.
Jlexuus 4. Ontuka cBepxpemerok. OnNTUYECKUe BHYTPU30HHBIE
nepexopl B cBepxpemerkax. ONTHYecKrue MEX30HHbIE MEPEXO0/bl B

KBaHTOBas1

sSAMaMH.

TOYKa.

CtpyKTypsl ¢

TYHHGJ'IBHO'CBSBS.HHBIC

C KBAHTOBBIMH TOYKaMHU.

2 Jlexums 5. [lonynpoBOJHHMKOBBIE Ja3epbl HAa KBAHTOBO-Pa3MEpPHBIX
CTpyKTypax. POTONPUEMHUKHA HAa KBAaHTOBO-Pa3MEPHBIX CTPYKTYpax.
@POoTOAETEKTOPBI HA KBAHTOBBIX siMaxX. POTOIETEKTOPBI HA CTPYKTYpax

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJINLIE S.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

M3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel npaktuyeckux | TpynoeMKOCTb, |MpaKTUYECKOH |paziena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TabIuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
MPAaKTUYECK
Ne Tpynoemkoct | . pazznena
HaumenoBanue 1abopatopHbIXx padboT oif
/1 b, (dac) JTUCIHILIA
MOJITOTOBKH
HBI
, (1ac)
Cemectp 8
1. MonenrpoBaHue BOJHOBBIX (PYHKIIHMH 4 4 1
3JIEKTPOHA B KBAHTOBOM TOUKE
chepuueckoil GpopMel
2. MonenrpoBaHue 3HEPTETUYECKOTO 4 4 1
CIIEKTpa HOCHUTENEH 3apsiia B CTPYKTypax C
KBAHTOBBIMH SIMaMHU
3. MonenupoBaHue CIIEKTPOB 4 4 1
JIOMUHECLEHIIMH CTPYKTYP C KBaHTOBBIMU
TOYKaMHU
4, MoaenupoBaHne ce4eHUs MOTJIOMIECHUS U 4 4 1




paccestHus cepruyecKoil HAaHOYACTHUIIbI B
JTUTIOTLHOM MPUOITUKECHUH

5. MopenupoBaHre SHEPTETUUECKOTO 4 4 2
CIIEKTpa HOCHUTENEH 3apsijia B CTPYKTYypax C
KBaHTOBBIMU SIMAMHU

Bcero: 20

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4arommxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOSTENbHON PabOTHI M €€ TPYI0OEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHIecKoro MaTepuana
22 22
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
20 20
atrecranuu (ITA)
Bcero: 42 42

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIOIIUXCS IO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso 3x3eMIuisipoB
Hlup/ bubnuorpaduueckas ccplika B bubmmorexe
URL anpec (KpoMe ITeKTPOHHBIX
IK3EMIUISIPOB)
https://e.lanbook.com/book/56612 | Tumodees, B.b. Onruueckas SBC Jlanb
CIICKTPOCKOIINA O6LCMHBIX
[TOJTYIIPOBOAHUKOB U HAHOCTPYKTYD.
[DnexkTpoHHBIN pecypc] — DIEKTPOH.
na". — M.: Usmarensctso "Jlans", 2015.
—512c.
https://e.lanbook.com/book/44963 | Boiiuexosckuii, A.B. ®usnueckue IBC Jlaub
OCHOBBI HOJ'IyrIpOBOI[HI/IKOBOI‘/’I




(dorovnekrponuku: YuebHnoe nocobue //
A.B. Boiinexosckuii, U.1. Mxuun, B.II.
CaBunn, H.M. BakuB. [ D1eKTpOHHBIH
pecypc] — DunektpoH. naH. — Tomck:
W3narensctBO "HanmoHambHbIH
HUCCIenoBaTeNbCKUN TOMCKUI
rocynapctBeHHbId yHuBepcutet', 2013.
— 560 c.

https://e.lanbook.com/book/91443 | Témuues, N.A. HuciaenHoe JBC Jlaub
MOJICJIMPOBAHNE ONITHYCCKUX CBOMCTB
MeTaueckux Hanowactur // MLA.
Hémuues, A.N. CunopoB. [DNeKTpOHHBIN
pecypc] — Duekrpon. nan. — CIIO. :
WznarensctBo "CankT-IlerepOyprekuit
HAIlMOHAIBHBIN UCCIIe0BATENbCKHHA
VHHBEPCUTET UHPOPMAITMOHHBIX
TEXHOJIOTHI, MeXaHUKH ¥ onTuku", 2016.
—52c.

7. IlepeyeHb AIMEKTPOHHBIX 00pPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS JTUCIUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedyeHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTLUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 VYueOHas ayIuTOpHs IJIs1 3aHATHH JICKITMOHHOTO THIa, 3aHATui | 196135, r. CaHkT-

CEMHUHAPCKOI0 TUIIA, TPYNIIOBBIX U UHIUBUIYAIbHBIX [TeTepOypr, yi1.
KOHCYJIbTAI[UM, TEKYILIET0 KOHTPOJIA U MPOMEKYTOYHOMN l'actemno, 1. 15,
aTTeCcTalluu. ayauropust Ne31-02

OcHanienue: Crienuani3upoBaHHas MeOeIb; TEXHUIECKUE
CpeacTBa O0yUYEHUS, CITy>KaIlKe ISl IPEACTaBICHUs ya4eOHOM
nH(popManuu 0OJIBIION ayauTOprn; HaAOOP
J€MOHCTPAIIMOHHOTO 000PYIOBaHHUS

2 | YueOHas ayauTopus IS JIAOOPAaTOPHBIX 3aHITHHM. 196135, r. Cankrt-
Ocnaienue: Crienuanu3supoBaHHas MeOEsb; TEXHUUECKHE [TetepOypr, yi.
cpencTBa 00ydeHHUsI, CIy’KaIllre JUIsl MPeICTaBlIeHus y4eOHOH I'acremnmo, a. 15,
uHpopManuu O60JIBIION ayTUTOPHH; Ja0opaTopHOE aynutopust Ne31-04a

obopynoBanue (1.1. dypne — cnekTpoMeTp HHPaAKPACHBIH.
®CM 22111; 1.2. Cucrema 00pabOTKH TaHHBIX Ha 0aze
[19BM, Bxmouast mouutop LCD 18,5 u na3epHblii IpUHTED.;
2. Cnektpodoromerp CD — 56; 3.1. Dypbe — CHEKTPOMETP
unppakpacusiii ®CM 1201, Britouas 6a3oBoe IporpaMMHOe
obecrieuenne FSpec; 3.2. Cucrema 00pabOTKH TaHHBIX
cnekTpoMerpa Ha 6aze [I9BM, Bkitouyas monutop LCD 18,57
1 J1a3epHsblii npuHTep; 4. Komruiekc nadboparopusiit JIKO - 2P;
5. Kommieke naboparopusiit JIKO — 6P Ne28; 6. IIpucraBka
3epkanibHOrO oToopaxkenus [130 — 10; 7. [IpucraBka
3epkanbHOro otoOpaskenus: 1130 —9; 8. [IpucraBka
3epkaibHOro otoopaskenus: 1130 — 45)

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTEI;
3amaun;
TecTnl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIMI

5-0ayupHas mKana




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIIeIMATN3UPOBAHHBIX TOHSATHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHYECKOM TPUMCHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0y4Yaromuiics HE YCBOWJI 3HAYUTEIBHOHW 4YacTH MPOrPAMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYIUPYET BHIBOJAOB U 00001IIEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
UHJIMKaTopa

PaszmMepHoe  KBaHTOBaHHME  DHEPIETUYECKOTO  CIEKTpa K3V 1

1. HOCHTEJEN 3apsiza. o
2. KBanTOBas siMa ¢ TIMHENHO W3MEHSIOIIUMCS TOTEHIIUAJIOM. [IK-3.V.1
3. Cdepuueckast KBaHTOBas TOUKA. I1K-3.B.1
4. CTpyKTypBI C MHOKECTBEHHBIMU KBAHTOBBIMHU SIMAMH. I1K-5.3.1
S. TyHHEIBHO-CBA3aHHBIE KBAHTOBBIE SIMBI. [IK-5.V.1
6. KoMIo3uimoHHbIe CBEPXPEUIETKHY. I1K-5.B.1
7. JlernpoBaHHBIE CBEPXPEHIETKH. [1K-6.3.1
8. JlernpoBaHHbIE KOMIIO3ULIMOHHBIE CBEPXPELLIETKH. I1K-6.Y.1
9. OnTrnyeckoe NorjJolEeHHe B KBAHTOBBIX sIMax. IIK-6.B.1
10. KBa3uByMepHBbIi SKCUTOH B KBAHTOBOH SIME. I1K-7.3.1
11. OnTHyeckre BHYTPU30HHBIE IEPEXObI B CBEPXPEIIETKAX. [IK-7.Y.1
12. OnTHyeckre MeX30HHbIE MIEPEX0/Ibl B CBEPXPEIIETKAX. IIK-7.B.1




[TonynpoBoIHUKOBBIE ~ Ja3epbl Ha  KBAaHTOBO-Pa3MEPHBIX K3V 1

13. CTPYKTYypax. U
14, DOTONPUEMHUKH Ha KBAHTOBO-PA3MEPHBIX CTPYKTypax. I1K-3.B.1
15. DOTOAETEKTOPHI HA KBAHTOBBIX SIMAaX. TIK-5.3.1
16. DOTOAETEKTOPHI HA CTPYKTYypax ¢ KBAHTOBBIMU TOYKAMHM. IIK-5.V.1

Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne ni/m [lepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera
p P (sana) 1 b WHNKATOpa
Y4eOHBIM IJIJAaHOM HE IPESYCMOTPEHO

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOoThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHHS
B KypcOBOl pabOThI

Y4eOHBIM IUTAHOM HE IMpEaAYCMOTPCHO

Bompocel s mpoBelneHuss TPOMEXYTOYHOM aTTECTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

Kon

Ne i/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpEaAYCMOTPCHO

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tambl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TMPOLEAYpPY
NPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUsA, €€ MpOOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMH JUCIHILTHNHAMH.




[LranupyeMble pe3yabTaThl IPU OCBOCHUH O0YUAOIIMMHMCS JESKIIMOHHOI0 MaTepUaa.

— TIONYyYEHHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUH, YPOBEHBb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pasBuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  TIpPeAMETYy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHUS HAyKH U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJy4EHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JIeKIMOHHBI  MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMed ClaloB U
WCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 Marepuaja Ipu MPOBEACHHH KOPOTKHUX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

11.2. Metoauueckue yka3zaHus IJs 00Y4arolIMXCs MO Y4acTHUIO B CeMHUHapax. YueOHbIM
TUTAHOM HE MPEAYCMOTPEHO.

11.3. Metoauueckue ykazaHUs sl OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUN. Y4eOHBIM IJIAHOM HE MPEIYyCMOTPEHO.

11.4. Metoauueckue yKka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor.

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydammuics AOHKEH YriayOuTh W
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJCTh COBPEMEHHOW METOJIMKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
BrimonnHeHre 1a00paTOpPHBIX pabOT COCTOUT M3 AKCIIEPUMEHTAIBHO-TIPAKTHYCCKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Breinmonnenue mabopaTopHbIX pabOT 0O0YyYaIOMIMMCS SIBJISETCS HEOTHEMIIEMOWM YacCThIO
W3YYCHUS JTUCIUIUIMHBI, ONPENSIIIeMON y4eOHBIM IUTAHOM, M OTHOCHUTCS K CPEJICTBaM,
o0ecrevynBaroIIUM PelIeHre CIeTYIONNX OCHOBHBIX 3aa4 00y4Yaroerocs:

— TpuOOpeTeHWe HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuicHHe, Pa3BUTHE W JICTAM3AINS TEOPETUYCCKUX 3HAHWUU, TOJYyYCHHBIX Ha
JIEKIUSX

— ToNTy4YeHHe HOBOM MH(OPMAIINH 110 U3Y4aeMOU TUCIUTLINHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHrEM U pUOOpamHu.

3aganue u TDC6OB8.HI/I$I K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT
Ha60paT0pHLIe pa6OTBI, MNpeaAyCMOTPCHHBIEC B HJAaHHOM KYPCC, BBIIIOJIHAIOTCA B

KOMIBIOTEPHOM KJIACCE HA MEPCOHATLHOM KOMIIBIOTEPE C UCIIOJIb30BAHUEM ITAKETa MPUKIIAJTHBIX
nporpamm MatLab.

B mpomecce moaroroBku K - JlabopaTopHOWM  paboTe  HEOOXOAMMO ~ M3YYHTh
COOTBETCTBYIOIIME METOJUYECKHE YKa3aHUS M IMOBTOPUTH JIEKIIMOHHBIA MaTepwal, KOTOPBIH
OTHOCHUTCS K Teme paboTel. [lepen HawaaoM BBIIOJHEHHS pPabOTBI HEOOXOIMMO CO31aTh
OTJENIbHYIO MAlNKy JJIs cO3/]aBaeMbIX B paboTe (aillioB U yCTAaHOBUTH €€ B CUCTEME B KaueCTBE
Tekyme aupekropud. IlyTh K NaHHOW Tamke HE JODKEH COJep’KaTh MMEH, HalMCAaHHBIX
KUPUJUIULICH.



B mpouecce BbImonHEHUsT pa0bOTHl TOMYYEHHBIE pPE3yJIbTaThl PACYETOB, JIUCTUHTH
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMbI U Ipyrue paboure MaTepuanbl JOJDKHBI COXPaHSATHCS Ha
JIMCKE JUIA UX JalbHEHIIero NCIOoIb30BaHUs IPU 0(OPMIIEHUH OTUYETA.

ITo oxoHuanuu paboTHl HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEYIOLEM 3aHATUU.

Crpykrypa u hopma otyera o J1abopaTopHOU pabore
Otuer o nabopaTopHOit paboTe JOKEH CONEPIKATh:
— (pamMuIIHIO, UMST B OTYECTBO CTYJ/ICHTA, BBINIOJIHUBIIETO PadoTy;
— HOMep y4eOHOU TPYIIIBL;
— JIaTy BBITIOJIHEHHS pabOTHI;
— Ha3BaHUE PabOTHI;
— 11eJIb PabOTHI,
— KpaTKyr GOopMyITUPOBKY 33JjaHuUs Ha TaOOPaTOpHYIO paboTy;
— OCHOBHBIE TEOPETUYECKHE CBEACHUS U (OpMyIBI, HCIOJIB30BABIIMECS B IIpOIECCE
BBITTOJIHEHUS pabOTHI;
— JIMCTHHTH MIPOTPaMM, Pa3paOb0TaHHbIC U OTJIAXKCHHBIC B TIPOIIECCE BHIOIHEHUS PaOOTHI;
— CXEMBI, pa3pabOTaHHbBIE B MIPOIIECCE BBHIMOIHEHUS PAOOTHI;
— TpU UCTOJB30BAHUM JIOTIOJIHUTEIILHOW JIMTEPATyphl YKa3aTh CCBUIKHM M IPHBECTH CITHCOK
JTUTEPATYPHI;
— BBIBOJIBI 11O padoTe.

TpeboBanus k ohopMIECHUIO 0TYETA O J1TAOOPATOPHOU paboTe

[Tpumep odopmiIeHHsT TUTYIBHOTO JIUCTA OTYETA IO JIA0OPATOPHOI paboTe MPUBEICH Ha
caiite yHuBepcuTera WWw.guap.ru.

[Ipu odopmieHnn oTueta O JaOOpaTOpHOUW paboTe HEOOXOAUMO MPHUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otyer o0 HaydHO-HCCIIEAOBATENbCKOW pabdore. CTpykTypa H
npaBuiia OQPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MOJKEH OBITh MOATOTOBJICH OTYET B OYMa)KHOM U B
anekTpoHHOM Bujae. Ilocne 3ammuThl gabopaTOpHBIX padOT OTYETHl B OyMaKHOM BHUJE C
NIPOCTABJICHHBIMH OIEHKAMH XPAaHATCS Ha Kadeape, a OTUETHl B AJIEKTPOHHOU (GOpMe TOIKHEI
OBbITh BBUIOXKEHBI B JINYHOM KaOuWHeTe 00yyaroIierocs Ha caiite yHuBepcuTeTa.

11.5. Meroauyeckue ykazaHusl JUIsl OOYYarONIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
POEKTHPOBAHUS/BBINOIHEHUS KypcOBOU pabOThl. YUEOHBIM IIJIAHOM HE IPELyCMOTPEHO.

11.6. Meroauueckue yKazaHus UIsl OOYJaAIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
Yy4aCTHS.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mpouecce BBIMOMHEHHsSI CaMOCTOSITENbHOW paboThl, y oOydvaromerocs (GopMupyercs
nenecooOpa3Hoe IIaHupOBaHue pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOYUYSHHs, TIOMOTAeT IIOJYYUTh HABBIKH TOBBIIICHHS
po(hecCHOHALHOTO YPOBHSL.

MertoanyeckuMH ~ MaTepuallaMH,  HaNpaBJIOIIAMH  CAMOCTOSITENBHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

—  y4e0HO-METOIUYECKUN MaTepHall 1Mo TUCIHUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHUs).




Ecnu memoouueckue ykazanus no npoxoxicoeHuro camocmosamenbHou pabomvl UMermcs.
8 U30AHHOM Bude, 8 8ude INeKMpPOHHBIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopul
u m.o., Heobxooumo oamv Ha Hux ccolaky unu npusecmu URL adpec.

11.7. Meroauyeckue yKa3aHUS 11 OOYYArONIUXCS TI0 TMPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMAaTPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jlda OCBOCHUS
JIACITUILINHEI.

11.8. MeToauyeckue ykKa3zaHUs JUIsg OOy4YaIOMIUXCS MO MPOXOXKICHHUIO MPOMEKYTOTHON
aTTecTalmuu.

[IpomexxyrouHass  aTTecTamus  OOydYaIOIIUMXCS  MPEAYyCMaTpHBAeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIecce
U3y4YeHUs BCeW JAMCUMUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW PabOThI, CIOCOOHOCTH
HpI/IMeHﬂTI) nux aJjs peHIeHI/Iﬂ HpaKTquCKHX 3a1a4. 9K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCﬂ B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS AaTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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