MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBbI

I.T.H., Ipod.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

A. B. Konsuib1ios

(MHHLHATTBL, (baMleﬂ)

(moxnuck)

«10» deBpans 2026 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((COBpeMCHHbIe TCXHOJIOI'MH U3TI'OTOBJICHUA OIITUYCCKUX HOKpLITI/Iﬁ u ﬂeTaHeﬁ))
(HaumeHoBaHMe JUCIUILINHEL)

Ko nampaBieHust moaroroBku/

03.03.01
CIEMAIBHOCTH

HaumeHnoBanue HallpaBJICHUA
HOI[FOTOBKI/I/ CIICHUaJIbHOCTH

HpI/IKJ'IaI[HBIe MaTE€MaTuKa U (bmm(a

HaunmenoBanue HaHpaBJIeHHOCTI/I/ HpI/IKJ'IaI[Ha}I (I)I/ISI/IKa )51 I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHUHU B

CIIeIHATN3aIUH HAHOMH/YCTPHH
dopma o0ydyeHus OYHast
l'ox mpuema 2026

Canxkr-IlerepOypr — 2026




Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

7011, K.(.-M.H., JIOII. %ﬁzozs IO. A. HoBukoBa

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) wvma) (VMHUIHATEL, (aMuIIHs)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 3

«10» deBpains 2026 r, nporokoa Ne 12

3aeayrommii kadempoit Ne 3

I.T.H., Ipod. M’E%; 10.02.2026 A. B. Konbuib1ios

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (MHUTHATEI, (aMUITHs)

3amecturens nupektopa uHctutyra GIITU mo meToauueckoii padbote

JIOII., K.T.H., JIOII. % 20.02.2026 H. 10. Edpemon

JIOJDKHOCTb, Y4. CTCHICHb, 3BaHUE ~—"(noxnuc, 1ata UHULUANBL, haMUIUs
ya



AHHOTanus

JucuunnuHa «COBpPEMEHHBIE TEXHOJIOTMM W3TOTOBJIEHUS ONTUYECKUX MOKPBITUH U
JeTanei» BXOAUT B 0Opa30BaTENbHYI MPOTPaMMy BBICIIErO OOpa3oBaHUS — MpOrpamMmy
OakanmaBpuaTa II0 HampaBlieHHt0 moAroToBku / crenuanbHoctd 03.03.01  «lIpuxnamgasie
MaTeMaTHka © (Qu3uka» HamnpaBieHHocTH «llpukiagnas ¢usuka uW  UHPOPMALMOHHBIE
TEXHOJIOTHH B HAHOMHAYCTpHUM». JluciumnianHa peanusyercs kadeapoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-5 «CmocobeH ywacTBOBaTb B NPOBENCHUHM (YHIAMEHTAIBHBIX M TPHKIATHBIX
UCCJICIOBAaHUIA U pa3paboOTOK, CaMOCTOSTEIHPHO OCBAaMBATh HOBBIE TEOPETUUYECKUE, B TOM YHCIIC
MaTeMaTU4YeCKHe, METOIbl MCCIEOBaHUN W paboTaTh HAa COBPEMEHHOM SKCIEPHUMEHTATHHOU
Hay4YHO- HCCJIEAOBATEIBCKOM, N3MEPUTEIBHO- AHATUTUYECKON U TEXHOJIOTMYECKON anmapaType»

[IK-8 «CrocobeH oCyIIeCTBISTh MOWCK HOBBIX HAyYHO- TEXHUYECKUX PEIICHUN IS
MOJICPHH3AIIMU CYIIECTBYIOIIUX W BHEIPEHHUS HOBBIX TMIPOIECCOB W OOOpPYAOBaHUS s
Mo (UKAIIMKY CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP»

ConepxaHue NUCLUMIUIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C TEXHOJOTHUSAMH
W3rOTOBJIEHUS ONITHYECKUX TOHKOIIJIEHOYHBIX IOKPBITUHI U I€TAIEH.

[IpenogaBanue AMCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OpPMbI OpraHU3aAIUH
y4eOHOT0 TMporiecca: JICKIUH, JJa00paTopHbIe PabO0ThI, CAMOCTOsATEIbHAS paboTa 00yJaroIerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe 3a4eTa.

OO0miasi TpyA0EMKOCTh OCBOSHUS AWCIMILIMHBI COCTABISET 3 3aueTHBIX eauHMIbI, 108
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. Ilepedyenn mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS 110 AUCITUILIINHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

- IOTy4YeHHe OOYyYalomMUMHCS HEOOXOJWMBIX HABHIKOB B 00JacTH COBPEMEHHBIX

TEOPETHYECKUX U SKCIIEPUMEHTAIBHBIX METOJIOB ITOJIyYEHUSI TOKPBITHIA;

- O3HaKOMJIEHHE OOYYaroIuXcs C OCHOBHBIMH METOJaMU CHHTE€3a TMOKPBITHI C

3aJJaHHBIMA  XapaKTepPUCTUKAMHM, OCOOCHHOCTSIMH  MOJICJIMPOBAHUSI  ONTHYECKUX

MHOT'OCJIOMHBIX IIOKPBITHIH;

- IpeICTaBI€HNUE BO3MOKHOCTH O0YUaIOLIMUMCS Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKU

B 00J1aCTH CO3/1aHUSI BBICOKOTEXHOJIOTMYHBIX MaTepUAJIOB.

1.2. JlucuummHa BXOAWT B COCTAB 00s3aTebHON YacTH 00pa3oBaTelIbHON MpOTpaMMBbl
BhIcIero obpazoBanus (naiee — Ol BO).

1.3. IlepedeHb muaHUpPyeMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCIUILTAHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ynbraTamu ocBoeHust Ol BO.

B pe3ynbrare u3yueHus AUCHUIUIMHBI OOyUarOUIUIiCS NOJDKEH 00agaTh CIEAYIOUIMHI
KOMIIETEHIUSIMU WM UX YacTsaMU. KoMIeTeHIINN U UHIMKATOPhI UX JOCTUKEHUS PUBEICHBI B
tabnure 1.

Tabmuma 1 — [lepeuens KoMIeTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Kongu
Kareropus (rpymima) Kon n nanmenoBanue nHIAKaTOpa
HaUMEHOBaHHE
KOMITETEHITIH JIOCTHIKEHUS] KOMITETEHITUH
KOMIIETEHINH

OIIK-5 CnocobeH
y4acTBOBaTh B
TIPOBEJICHU N
(dyHIaMeHTATBHBIX U
TIPUKJIAHBIX
HUCCIIEJOBAHUMN U

pa3paboToK, OIIK-5.3.1 3HaTh OCHOBHBIE HAIIPABJICHUS

CaMOCTOSATCIIBHO
OCBauBaTh HOBLIC
TCOPECTUYCCKHUE, B

TOM YHCJIC
Oo6menpodeccnoHaTbHEIC

MaTeMaTu4ecKue,
KOMIICTCHITUT

METO/IbI

HCCIeJOBaHUN 1
paboTaTh Ha
COBPEMEHHOMI
JKCIIEPUMEHTAIBHON
HAY4HO-
HUCCJIICIOBATEIIBCKOM,
HU3MEPUTEIIBHO-
AHAJIMTHYECKOM U
TEXHOJIOTHIECKOM
arrmaparype

poBeieHusT PyHIaMEHTATbHBIX U
MPUKIIAJHBIX UCCIIeIOBaHUN U pa3paboToK
OIIK-5.Y.1 ymers ocBauBaTh HOBBIC
TEOPETUYECKUE, B TOM UHUCIIE
MaTeMaTH4eCcKHUe, METO/Ibl UCCIIeI0BaHU I
OIIK-5.B.1 B1ageTh HaBbIKaMU pabOTHI Ha
COBPEMEHHOM 3KCIIEPUMEHTAIBHON HAyYHO-
HCCIIEI0BATENILCKOM, U3MEPUTEIIBHO-
AHAIIMTUYECKON U TEXHOJIOTUUECKOI
anmnaparype

3Hauus,

2. Mecrto nucuuniaunsl B cTpykType OI1

— IlpuknaagHast onTuka;
— OCHOBBI OIITHKH.

— @u3mnka TOHKUX IJIEHOK;

IIOJYUYCHHBIC IIpd H3YUCHHUHU Martcpuajia JaHHOU JUCIMIIIIMHBI,
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCS IIPU U3YUCHUU APYTIUX NUCHUILIAH

JucuuminHa Oazupyercsi Ha 3HaHUSX, paHee MPUOOPETEHHBIX OOYYarOIIMMHUCS MPU U3YYEHUU
CJIeIYIOIIUX AUCIUIIINH:

HMCIOT KakK




- BKCHepI/IMeHTaHBHBIe MCETOJbI OIITUKH.

3HaHI/I$I, IIOJIYUYCHHBIC IIpH H3YYCHHUU Martepuajia JaHHOU JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOTYT HCIIOJI30BATHCA ITPHU U3YUCHUU APYTIUX JUCHUILINH:

3. OOBeM u TPYJ0EMKOCTh JUCIIUILTAHBI
Jlanubie 06 oOmemM oO0beMe AUCIUILUIMHBI, TPYIOEMKOCTH OTJEIBHBIX BHIOB y4eOHOM
paboTHI IO TUCITUIUTMHE (M pachpe/ieieHne dTOH TPYJ0EMKOCTH TI0 ceMecTpaMm) Mpe/ICTaBICHBI B

Taduie 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh JUCIUTIIHBI

Tpy10€eMKOCTB 110
Bun yuebnol paboTsl Bceero cemecTpam
No6
1 2 3
Oowian mpyooemKocmp OUCYUNTIUHDI, 3/ 108 3/ 108
3E/ (vac)
U3 Hux wacoe npaxmuyeckoil n0020Mmo6Ku
AyoumopHbvie 3aHamMuUA, BCETO Yac. 51 51
B TOM YHCJIE:
nexmwn (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3anstus  (113),
("ac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoit mpoekT (pabota) (KII, KP), (wac)
9K3aMeH, (4Jac)
Camocmoamenvnan padboma, Bcero (4ac) 57 57
Buo npomesxxcymounoii ammecmauyuu: 3a4er, 3auer 3auer
mudd. 3aget, sk3ameH (3auet, udd. 3a4, Dx3.)

4. ConepxaHue JUCHUILINHBI

4.1. Pacnpenenenue TpyJO€MKOCTH JUCHUIUIAHBI 1O pa3jiesiaM U BUJAM 3aHSTHIA.

PEBL[CJIBI, TEMbI JUCHUIUIMHBI U UX TPYJOCMKOCTb IPUBCACHLI B Ta6111/1ue 3.

Tabmmia 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pazgenbl, TeMbl JUCLUITIMHbI Jlexuun I13 JIP KIT CPC
(1ac) (C3) (qac) (gac) (gac)
Cemectp 6

Pazpen 1. O6mne cBegeHns: 0 MOKPHITAAX 1 2 2

Tema 1.1. Knaccudukauus nokpbiTMd 1O 1 2 2
Ha3HAYeHHIO

Pasnen 2. IIpuHOMOBI NPOEKTHPOBAHHUS 7 14 21
ONTHYECKHX NOKPBITHI

Tema 2.1. Ilpsmas u oOpaTHas 3azaua 1 2 5
MPOEKTUPOBAHMS TOKPBITHH

Tema 2.2. PacnpocTpaHeHue cBeTa B CUCTEMax C 2 4 5
HEMPOBOASLIMMH CIOSIMHU

Tema 2.3. IlpumeHeHMe METOAOB MaTPUYHON 2 4 5
OITHKU

Tema 2.4. Matepuaiibl 1 TEXHOJIOTHS HaHECEHUS 2 4 6
ONTHYECKUX NOKPBITHIA

Paznen 3. Onruueckue NOKPBHITHSA 9 18 34
CHEeNHAJbHOI0 Ha3HAYEHHS




Tewma 3.1. IIpocBeTsnstomue NOKPbITUS 3 6 8

Tema 3.2. 3epkasibHble MOKPBITHS 2 4 8

Tewma 3.3. OuabTpyromme NOKpeITHS 2 4 9

Tema 3.4. llonspusyrounme u ocnabistonye 2 4 9
TIOKPBITHS

Hroro B cemectpe: 17 34 57

Hroro: 17 0 34 0 57

[IpakTuueckass TOATOTOBKA 3aKIIOYAETCSs B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
OoOyJaroImuMHUCS.  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oyj;ymiei
npoeccuOHATBHON AESTEIbHOCTHIO.

4.2. CopnepkaHue pas3/IesioB U TEM JICKITMOHHBIX 3aHITHH.
Conep:xanue pa3iesioB M TeM JICKITMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Tabmmma 4 — ConepxaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HazBanue u copepxkanue pa3zieioB 1 TeM JIEKIIMOHHBIX 3aHATHN

1 Oo0mmue cBeieHUs 0 MOKPBHITHAX
Jlexnnsa 1. Knaccudukaims TOKPBHITHH 1O HAa3HAYEHHWIO: 3all[UTHbIC
TOKPBITHS, YITPOUHSIOUINE MOKPBITHS, ONTHYECKHUE TIOKPBITHS

2 IMpuHIHNBI NPOEKTHPOBAHUS ONTHYECKHX MOKPBITHIA
Jleknusi 1. AHanmu3 © CcHHTe3 Kak mpsmas u oOpaTHas 3ajaua
MTPOEKTHPOBAHUS ONMTHYECKUX TMOKPBITHH

Jlexnms 2. [lpenomieHne M OTpakeHHME CBETAa Ha TPaHULE pasfena IBYX
cpeq. HopmanbHoe majgeHue Jyd4a cBeTa Ha  MHOTOCIOIHYO
JUBIEKTPUYECKYIO CTPYKTYpPY. I paHUUHBIEe YCIIOBUSA AJ1 IEKTPOMAarHUTHOR
BOJIHBI.

Jlexnns 3. [IpencraBnenue pekyppeHTHbIX GOpMY Ui HaNpssKeHHOCTeH
JJIEKTPUUYECKMX MOJIE Ha IpaHUle COCEIHMUX CJIOEB B BUAEC MaTPUYHOrO
ypaBHeHus. XapakTepucTU4eckas Marpuia. BeipakeHue Ko3(QQUIMEHTOB
OTpPaXK€HUsT W MPOIMYCKaHUs MHOTOCJIONHONH CHUCTEMbI Yepe3 3JIEMEHTbI
XapaKkTepUCTUUECKOM MaTpPULIbI. dazoBbIe COOTHOIICHUS JTS
3JIEKTPOMArHUTHOM BOJIHBI B MHOTOCJIOMHOM CHCTEME.

Jlexuns 4. Kpurepun BbiOOpa MarepuanoB Uil CO3AaHUS ONTHYECKUX
nokpeiTuil. Ilpo3pauHocTh, MOKa3aTrenb MNPENTOMICHUS, OTHOCHTENIbHAs
MaccoBas MJIOTHOCTb ONTHYECKUX IJIEHOK. Onruueckue Martepuanbl Ha
OCHOBE TaJIOT€HUJIOB, CY/Ib(UAOB, CEJIEHUIO0B M OKCUIOB METa/LIOB.
TexHomornyeckue  METOAbl  MOJYYEHUs]  ONTUYECKUX  MOKPBITHIA:
TEPMHUYECKOE UCIApEHUE B BaKyyMme (PE3UCTUBHOE M 3JEKTPOHHOJYYEBOE),
WOHHO-TIJIa3MEHHOEe pacrnbluieHue. MeToAbl KOHTPOJIS TOJIUMHBI TJIEHOK:
rpaBUMeTpUYECKU, POTOMETpUUYECKHI.

3 Onrnyeckne NOKPHITHS CNENHATLHOIO HA3HAYECHHS

Jleknusi 5. VYcnoBus mpocBeTiieHHs (OQHOCIOWHOE TOKPBITHS) IO
ONTUYeCKOW | (Ha3oBOM TONUMHE CJIOs, [MOKAa3aTeNsiM MpeoMIIeHHs
KOHTaKTUPYIOLMX cpea. HakioHHoe nmajeHue cBeTa Ha /ol B MaTpUuHOM
npencTapieHud. [IpocBeTmstone MOKPbHITUS ¢ OAMHAKOBBIMM TOJIIMHAMU
ClI0OEB, C KpaTHbIMM TOJIUMHAMU cjioeB. HM3MeHeHue KkoadduuMeHTa
oTpaskeHUs 0 Mepe GopMUpoBaHusl NBYX(TPeX) CIOMHBIX CUCTEM.

Jleknusi 6. YeTBepThBOIHOBBIE 3epKaja C HEYETHBIM (UETHBIM) YHCIOM
cioeB. Da3oBble XapaKTEPUCTHKU 3€pKaJbHBIX MOKPHITHH. 3epKajbHble
MOKPBITHUS IPU HAKJIOHHOM NaJICHUU CBETa.

Jlexknus 7. Otpesatoiie cBeToQUIbTPbI. Y3KOMOJOCHbIE CBETO(UIIBTPHI Ha




Y3KOIOJOCHBIX

npu

HaKJIOHHOM

ocHoBe wuHTepdepomerpa Dabdpu-Ilepo. CrnekrpaibHble XapaKTePUCTHKH
CBETOMUIBTPOB
CBeToHIIBTPbl HA OCHOBE HAPYIICHHOTO TIOJIHOTO BHYTPEHHETO OTPaKEHHSI.

nageHun

CBCTa.

Jlexnns 8. UnTepdepeHUMOHHBIE TIONSAPU3aTOPBI: PUMEHEHHE, OCHOBHBIS
MPEeMMYILECTBA U HEJOCTATKU, CIeKTpaibHble XapakTepucThku. Ocnadurenu
ONTHYECKOr0 U3JIyUeHHs

4.3. Ilpaktuueckue (CEeMUHAPCKUE) 3aHSATUS
TeMbl MpaKTHUYECKIX 3aHATHI ¥ X TPYAOEMKOCTh IIPUBEICHBI B Ta0HIIe 5.

Tabmma 5 — [IpakTrdeckue 3aHsITHS U KX TPYJOEMKOCTh

W3 anx No
No | Tembr mpaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MpaKTHYECKOM |pasiena
n/u 3aHS TN 3aHSITHHA (qac) MOATOTOBKH, | AUCITHII
(dac) JIUHBI
Y4eOHBIM IIIaHOM HE IIPETyCMOTPEHO
Bcero | |
4.4. JlaGopaTopHble 3aHATHS
Tembl Ta00OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 0.
Tabmmma 6 — JlabopaTopHbIe 3aHITHS U UX TPYJI0EMKOCTh
5.
Ne
HaunmenoBanme nabopatopHbIX padoT Tpynoemxocts, | N pasnena
(gac) JUCITUTUIAHBL
/i
Cemectp 6
MonenupoBanue 3aBUCHUMOCTH CKOpPOCTH 2 2
1 OCaXJIEHHUSI U ONTUYECKUX MOCTOSHHBIX METAJJIOB OT TOKA
SMUCCHUU  DJIEKTPOHHO-Ty4e€BOIO MWJIM TOKa Hakala
PE3UCTUBHOTO HCIIAPUTEIIEH
Ompeznenenne  mokasareiiss  NPEJIOMIICHUAS | 4 2
2 | TOJIUHBI JIUAJIEKTPUUECKUX UHTEpPEePEeHITNOHHBIX
TOKPBITUA
MopgenupoBaHue  ONTUYECKUX  XApaKTEPUCTUK 4 2
3 | MHOTOCJIOMHBIX HHTEP(EPEHIIMOHHBIX CHCTEM
OrnpezesieHusi ONTUYECKUX IMOCTOSHHBIX CJIOS IO 4 2
4 | cnekTpooTOMETPHIECKIM N3MEPEHUSIM
MogenupoBaHue  ONTUYECKUX  XAPAKTEPUCTUK 4 3
5 | mpoCBETISIOMUX MOKPBITUI
MopnenupoBanue  IPOCBETNISIOMIUX — IOKPBITHH, 4 3
6 MOJIy4aeMbIX OCaXJICHUEM ILIEHKOOOPa3yoIIUX BELIECTB
MyTEM MCIIapeHMs B BaAKyyMe
MogenupoBaHie  ONTUYECKUX  XapaKTEPUCTHK 4 3
7 | oTpaxarolmux MOKPbITUN
MopgenupoBaHue  ONTUYECKUX  XAPAKTEPUCTUK 4 3
8 | Y3KONOJIOCHBIX TUANEKTPUUYECKUX (PUITBTPOB
Coznanue IIOKPBITHIA c [IEpEMEHHBIMU 4 3
9 | onTHYEeCKHMH MOCTOSIHHBIMHU I10 TOJIIIUHE
Bcero: | 34

5.1.

KypcoBoe npoektupoBaHue/ BEIIOTHEHHE KYPCOBOH pabOThI




VY4eOHBIM IJITAHOM HE IIPEYyCMOTPEHO

5.2. CamocTtosiTenbHas paboTa 00yyaromuxcst
Bujel camocTosiTenbHON paboThI U €e TPYA0EMKOCTh ITPUBEIEHBI B Tabuie 7.

Tabmmia 7 — Buasl caMoCTOSITENNBHOM pabOTHI M €€ TPYI0EMKOCTh

Bun camocTostensHol paboThI Bcero, uac | Cewmectp 6,
yac
1 2 3
CamocrosiTebHasi paboTa, Bcero 57 57

W3ydeHHe  TEOPETHYEeCKOro  marepuana
nucturinael (TO)
kypcosoe npoektrupoBanue (KII, KP)
pacueTHo-rpaduueckue 3aaanus (PI'3)
BhITIONTHEHUE pedepara (P)
[ToaroroBka k Tekymemy konTposo (TK) 40 40
nomarrHee 3amanue (13)

17 17

KOHTpoJIbHBIe paboThl 3a09HnKOB (KP3)

6. [lepedyeHn yueOHO-METOIUUECKOTO OOECTICUSHMUSI
JUISL CAMOCTOSITEIbHON pabOoThl 00YYArOIIMXCS IO TUCITUILINHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepUasbl JIJISI CaMOCTOSITENIbHON padOThl 0OYYarOMIMXCSl YKa3aHbl B
mam. 7-11.

7. llepeueHb neYaTHBIX U IEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUeOHBIX W3/IaHUN IpUBEIeH B TabmuIle 8.
Tabmmia 8— Ilepeuenp meyaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3/IAHUN

[udp bubmorpaduueckas ccruika / URL anpec KonuuecTBo 3K3eMILISIPOB
B OMOIHOTEKE
(Kpome 3IeKTPOHHBIX
HK3EMILISIPOB)
SBC Jlaub [ytunun, 3.C. Ontryeckue mokpeItus: yueonuk // 9.C. DBC Jlaub
[Mytunun, JI.A. 'ybaHoBa. [D1eKTpoHHBIH pecypc] — DneKTpoH.
naH. — CI16.: U3matenscTtBO “Jlanp”, 2016. — 268 ¢. — Pexxnm
nmoctymna: https://e.lanbook.com/book/72995
DBC Jlaub I'y6anoga, JI.A. OnTuyeckue MOKpbITHUS: yueOHOE mocodue DBC Jlaub
[DnexTponHslii pecypc] — DnekrpoH. aaH. — CII6.:
WznarensctBo “HUY UTMO”, 2012. — 101 ¢. — Pexxum
Joctyna: https://e.lanbook.com/book/40825
[621.373.826B | Kotnukor E.H,, Aunpees B.M., JlaBposckas H.I1. DO(5), I'C(18)
18] Hogsukosa 0. A., Tponun A.H.. Ontuka nazepos. CII6.:
T'VAIL 2016.

8. IlepeueHb >IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHHUKAMOHHOHU ceTH «VHTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «lVIHTepHeT», HEOOXOOUMBIX JUIsI OCBOEHHUS JUCIMIIIMHBI
npuBe/eH B Tabiuie 9.

Tabmuma 9 — IlepedeHb OSIIGKTPOHHBIX O00pa30BaTEIBHBIX PECYpPCcOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VIHTepHeT»

URL anpec HanmenoBanue

He npenycmotpeno




9. IlepeueHs MHPOPMAITMOHHBIX TEXHOIOTHIMA

00pa3oBaTeILHOTO MpoTIecca 10 TUCITUTLTHHE.

Tab6ymmma 10— Ilepeders mporpaMMHOTO oOecIieueHus

9.1. IlepeyeHp mnporpaMMHOrO OOECIEYEHHsI, HCIIOJIB3YEMOTO IIPU OCYIIECTBICHUU

IlepeueHp UCIOIB3YEMOIO IPOrPAMMHOT0 OOECTIEUeHus IIpeicTaBiIeH B Taduuie 10.

Ne i/

HanMmenoBanune

1

He mpexgycmotpeno

9.2. Ilepeuenn HH(OPMAITMOHHO-CITPABOYHBIX CHCTEM,UCITOJIb3YEMbIX npu
OCYIIECTBIECHUU 00pa30BaTeIbHOIO MpoIlecca MO JUCHUILINHE
[lepeyeHp wCMONB3yeMbIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
tabnuie 11.

Tabmuma 11— Ilepeuers HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/

HanMmenoBanue

He nmpexycmoTpeno

10.  MarepuanbHo-TexHUYECKast Oaza

CoctaB MarepualbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOUN ISt

00pa3oBaTeNLHOrOo Mpoliecca Mo AUCIHUILUIMHE, TPpeACTaBlIeH B Tadmuiel 2.

Tabmmma 12 — CoctaB MaTepuaaIbHO-TEXHUUECKON Oa3bl

OCYIICCTBJICHUA

Howmep aynuropun

Ne mi/mt HaumeHoBaHue cocTaBHON 4acTu MaTepuaIbHO-TEXHUYECKOM 0a3bl (mpu
HEO0OXOJIMMOCTH)

1 VueOHas ayAUTOpUS [UTs 3aHATHI JIEKLIMOHHOTO THIIA, 3aHATHI
CEeMHHAPCKOT0o THIIA, TPYNIOBBIX U MHAWBUIYaIbHBIX KOHCYJIbTALIUM, yi. ["actemo,
TEKYIIEro KOHTPOJISl M MPOMEXKYTOUHO# aTTecTaru. OcHalieHe: 1. 15, aynuropust
CrienanusupoBaHHas MeOejIb; TEXHUUECKUE CpeAcTBa 00yUeHus, Ne32-01
cllyKalye Ui npeactapieHus yueOHoi undopmanuu 606110
ayJIMTOpUU; HaOOP IEMOHCTPALIMOHHOTO 0OOPYI0BaHUSI.

Y4eOHas ayauropust 1Jist 1aOOpaTOPHBIX 3aHATHIA.

2 OcHauienue: Crielianu3upoBaHHas Mederb; TEXHUUECKUe CPeAcTBa yi. ["actemo,
o0yueHus1, cyKaliye sl peacTaBieHus y4eOHol nHpopMaum a. 15, aynuropust
GOJIBLIION ay TUTOPUH; BaKyyMHas ycraHoBka YBPU-2 s HanbuieHus Ne32-07
Pa3IMYHBIX MaTepUaJIOB.

YyeOHas ayauropust 1Jisi 1aOOpaTOPHBIX 3aHATHIA.
OcHaienue: Crienpaan3poBaHHas MeOellb; TEXHUUECKUE CPe/ICTBA
3 o0yueHwus, ciysKallue A1 MpeACTaBiIeHus yueOHoi nHdopmarn ya. lacremro,

Oonblol ayauTopuu; nadoparopaoe obopyaosanue (1.1. dypne —
cnektpometp uHdpakpacublii. ®CM 22111; 1.2. Cucrema o6pabotku
naHHbIX Ha 0aze [19BM, Bkitouas monurop LCD 18,5 u nasepHsiii
npunTep.; 2. Cnekrpodoromerp CD — 56; 3.1. Dypbe — ciekTpomeTp
uHppakpacubii GCM 1201, Brimtouas 6a3oBoe nporpaMmMHoOe
obecnieuenne FSpec; 3.2. Cucrema 00pabOTKH TaHHBIX CIIEKTPOMETPA Ha
6aze [19BM, Bkmovas monutop LCD 18,5” u nazepuslii npuntep; 4.
Kommnnekc na6oparopnsiii JIKO - 2P; 5. Kommuieke nadopatopusiii JIKO
— 6P No28; 6. [1pucraBka 3epkanbHoro oroopaxenus [130 — 10; 7.
[pucraeka 3epkanbHOro otoopaxkenus 130 —9; 8. [Ipucraeka
3epkalibHOro oToopakenust 130 — 45)

a. 15, aynmuropust
No31-04 a




11. Ouenounsle cpeAcTBa AJist IPOBEACHUS TPOMEKYTOUHON aTTeCTaIlluu
11.1. CocTaB OIICHOUHBIX CPEACTBIJISI TIPOBEJICHHUS] TPOMEKYTOUYHON aTTecTaIuK
oOydaromuxcs Mo AUCIUIIINHE TPUBEeH B Tadmuie 13.
Tabmumna 13 — CocTaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUN

BI/II[ HpOMe)KYTOHHOﬁ aTTeCTalnun HepequL OICHOYHLIX CPCACTB

3auer Crcok BompocoB; TecTsr;
3amaun.

11.2. B kauecTBe KpHUTEpHEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITeTEHITNH 00yJaroIMuCsl IpUMEHseTcss S-0auibHasl IIKajla OINEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas puBejieHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOJIB30BATHCSA
100-6ampHas  mKajJia  MOJYJbHO-PEUTHHTOBOW  CHCTeMBl ~ YHHBEPCHUTETa,  IpaBUiIa
HCII0JIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKQJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kpurepuu orieHKH ypoBHs chOPMUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMIIETEHINT
S-0auibHas IIIKajia

XapaxrepucTrka chopMAPOBAHHBIX KOMITCTEHITUH

— oOyyJaroruiicss TIIyOOKO W BCECTOPOHHE YCBOWJI TPOTPAMMHBIN
MaTtepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIEIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpAasCh Ha 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JHTEPATYPHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKECHHS C TIPAKTHICCKOM
JeSITeIbHOCTRIO HAIPABIICHHS;

— yMenio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJIEH;

— JIEJIAET BBIBOJBI M 0000IIEHNUS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMATM3HPOBAHHBIX MMOHITHH.

«OTJIMYHO
«BaYTCHO»

— o0yuaroiuiicss TBEpI0 YCBOWII MPOTPaAMMHBIN MaTepua, TpaMOTHO U
[0 CYIIEeCTBY H3JaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— He JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKON AESTeThHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayIHBIE TIOJIOKEHUS;

— JIEJIAET BBIBOJBI M 0000IIEHNUS;

— BJIQJICET CHCTEMOM CTIeMaTN3NPOBAHHBIX TOHSTHH.

«XOPOIIION»
«3a4TECHO)

— oOyyaromuiicst yCBOMJI TOJBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYLIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPaTypPhI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— UCHIBITHIBACT 3aTPYJHEHHUS B IPAKTHYECKOM IIPUMEHEHUH 3HAHWM
HallpaBJICHHUS;

— c;1abo apryMeHTHpYeT Hay4YHbIe MOJI0KEHNUS;

— 3aTpyaHSIeTCS B (OPMYITMPOBAHUY BHIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENIMAIN3APOBAHHBIX TOHITHH.

«YHOBJICTBOPUTCIILHOY
«3a4YTCHO»

— o0yuaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrpaMMHOTO
MaTepHuana;

— JIOTIyCKaeT  CYIECTBCHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH MPodieM B KOHKPETHOM HalpaBlIEHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUUECKOM MPUMEHEHIH 3HAHMIA,

— HE MOXET apryMEeHTHPOBATh HAYYHBIE MOJIOKECHHST,

— He GopMyIHpPYET BEIBOJOB U 0000IEHUA.

«KHCYOBJICTBOPUTCIILHO»
«HE 3a4YTCHO)»

11.3. TunoBkie KOHTPOJIBHBIE 3aJIaHKS U UHBIE MATEPUAIIBI.
Bonpocsr (3amaun) asist sK3amMeHa mpeicTaBiIeHbl B Tadmre 15.

Tabnuma 15 — Bompocs! (3a1a4m) 1715 SK3aMeHa

Kon

Ne /it [Tepeuens BonmpocoB (3a1a4) JIsl FK3aMeHa
WHJKaTOpa

Y4yeOHBIM IJIAaHOM HE TPEyCMOTPEHO

Bompocsr (3amaun) ais 3adeta / qmud . 3aueTa mpeacTaBieHsl B Tadmuie 16.
Tabmuia 16 — Bompocs! (3agaun) nis 3adera / audd. 3auera

Kon

Ne i/ Ilepeuens Bompocos (3anau) s 3adera / nudd. 3adera
p p (3ana9) 1 andd UHJIMKATOpa




1 Kitaccudukanust moKpeITHiIt OI1K-5.3.1

2 AHaJU3 U CUHTE3 ONTHUYECKUX MOKPBITHI OIIK-5.V.1

3 [Ipenomnenne m oTpakeHHe cBeTa Ha Trpanuie pazaena asyx | OINK-5.B.1
cpen

4 HopmanpHoe manmenme myda cBeta Ha MHorocionnyto | OITK-5.3.1
JIDJICKTPUYECKYIO CTPYKTYPY

5 Brelpaxxenne koap¢uimeHToB oTpakeHus wu rnporyckanus | OIMK-5.V.1
yepes HJIEMEHThI XapaKTePUCTHUECKOW MaTPHIThI

6 TpeGoBanusi k wmatepuasiaM Juisi  co3manmsi  ontudeckmx | OITK-5.B.1
ITOKPBITHIA

7 [Ipo3paunocth, moOKa3zaTesb MpenomiieHus, oTHocurtenbHas | OIIK-5.3.1
MaccoBasi INIOTHOCTh ONTUYECKUX MIJICHOK

8 OnTuueckre MaTepHaibl HA OCHOBE TaJOreHUI0B, cynbpuaos, | OIIK-5.Y.1
CEJICHUJIOB U OKCHJIOB METAJIIIOB

9 TexHonornueckne MeTo bl NOJyueHus ontudeckux nokpeituii | OINIK-5.B.1

10 MeTopI KOHTPOJISI TOTIIUAHBI TIEHOK OI1K-5.3.1

11 [IpocBernstomue NOKpeITHS ¢ oauHakoBbIMU TodmuHamu | OIIK-5.V.1
CJIOEB, C KPaTHBIMH TOJIITMTHAMH CIIOEB

12 YeTBepTHBOJIHOBBIE 3epKajla ¢ HEUETHBIM (4eTHBIM) umcioM | OIIK-5.B.1
CJIOEB

13 3epKaJbHbIe OKPBITUS IIPY HAKJIOHHOM I1aJIEHUH CBETA OI1K-5.3.1

14 VY3komonocHble cBeTOGUILTPHl HAa ocHOBe wuHTepdepomerpa | OIIK-5.V.1
®dabpu-Ilepo

15 ['pannyHbBIE YCIOBHUS ISl JIEKTPOMArHUTHOM BOJIHBI OIIK-5.B.1

16 XapakTepucThuecKasi MaTpHIla OI1K-5.3.1

17 Y c10BHS TPOCBETIEHNS] ONTHYECKHUX ITOKPHITHH OIIK-5.V.1

19 3aBUCHMOCTE KOA(PPHUITUCHTA OTPAKECHHS IPOCBETIISIONTUX OIlK-5.B.1
MMOKPBITHH OT MOKa3aTesIel MpeIoMIICHHUS TNIEHKOOOPa3yIOIIIX
MaTepHaJIOB U MOJI0KKH

20 Onrtuyeckast TOJIIMHA ¢JIos, o0ecneunBaromasg muaumansaoe | OIIK-5.3.1
OTpa’KeHHe MPU 33JJaHHOM JJIMHE BOJHBI OTPA)KEHHOTO
W3JIy4eHusl

21 Marepuaibl, IpuMeEHsIEMbIE JIJII U3TOTOBJICHUS OIIK-5.V¥.1
METAJUIOAUIIEKTPHUUECKUX 3epKall

22 O061acTh MPUMEHEHHST METAJUIOAMDIICKTPUUECKHIX 3epKall OIIK-5.B.1

23 OTpe3aroniue cBeTOPIIBTPBI OIIK-5.3.1

24 HetiTpansHblil cBeTOQUIBTP OIlK-5.V.1

25 CnexTpanbHble XapaKTEPUCTUKU Y3KOIMOJIOCHBIX OIIK-5.B.1

CBETO(HIIETPOB

[lepeyerp TeM JUIE KypCOBOTO TPOEKTHPOBAHUS/BBIONHEHHS KypCOBOH pPabOTHI

IpescTaBieHsbl B Tadauie 17.

Tabmuma 17 — IlepedeHp TeM JUIsE KypcOBOTO IIPOSKTHPOBAHMUS/BBIITOJIHEHUS KYPCOBOM pabOTHI

No /i [IpumepHbIii TepedeHb TeM ISl KypCOBOTO MPOSKTUPOBAHUS/BBHITIOTHEHMS
B KypPCOBOI pabOTHI
Y4eOHBIM ITAHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHUJE TECTHPOBAHUS

IpescTaBiIeHbl B Tadauie 18.

Tab6muma 18 —

[IprMmepHBIii IepeueHb BOIIPOCOB ISl TECTOB




Konx

Ne n/mt [IpumepHBIii IepedyeHb BOIIPOCOB JJIsl TECTOB
MHJMKaTOpa

Y4eOHBIM IJIAHOM HE IPEYyCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO JHUCIUIUIMHE OOYYArOMIMXCS 3a0YHOU (POPMBI
oOy4eHus1, IpeJIcTaBIeHbI B Tabmuie 19.

Tabmmma 19 — [lepedens KOHTPOJIBHBIX paboOT

No i/m IlepeyeHb KOHTPOJILHBIX paboOT

Y4yeOHBIM IJIAaHOM HE IPEYyCMOTPEHO

11.4. Metonuueckue  MaTepuaibl,  ONPEICTAIONME  MPOUEAYpbl  OICHUBAHMUS
WHIKATOPOB, XapaKTepU3YyIOIMUX OdTambl (HOpMHpOBaHUS KOMIETEHIIWH, cojepxKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTHUpYIOIMMX TMOPSIOK W HIPOLEAYPY
MIPOBEJICHUST TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOUHOUN aTTeCTaIlUU O0yUYaronuXcs
I'VAIL

12.  Metonuueckue yKka3zaHus JUIsl 00yYaIOIHUXCS 10 OCBOCHHIO JUCITUTITHHBI

12.1. Meronuyeckne ykaszaHUs s OOyYarOIIMXCS IO OCBOEHHUIO JIEKIITMOHHOTO
MaTepurana (eciu npeoycMompeHo yieOHblM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcCHOBHOE Ha3HA4eHUE JIEKIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyooKoe U SICHOE H3IIOKEeHHMe ydeOHoro marepuana. Ha3HaueHune cOBpeMEHHOH Jiekuuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUHU
GbyHIaMEeHTaNBHBIX MpoOJIeM JWUCHMIUIMHBL, METOJOB HAYYHOTO IIO3HAHMS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHUS BBIIOJHSAET METO/I0JIOIMUECKYIO,
OpTaHM3alMOHHYIO ¥ WHPOpPMAMOHHYIO (GyHKIMHU. JIeknus pacKpbIBaeT MOHATHHHBINA ammapaT
KOHKpETHOW 00JacTH 3HaHUs, €€ NpoOJeMbl, JaeT IeNbHOE MpeACTaBIeHUE O JUCIUILIHHE,
ITOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLIUTIIIMHAMH.

[InaHupyemble pe3yabTaThl IPH OCBOCHUH 00yUYaIONIMMHUCS JEKIIMOHHOTO MaTepuana;

— [IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEAEIIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TeEME;

— [IOJIyY€HHE OIbITA TBOPYECKOH padOThI COBMECTHO € IIPENOAaBATEIIEM;

— pa3BuTHE TNPO(ECCHOHAIBHO-IENOBBIX  KadecTB, JIIOOBH K  IpeaAMETy W
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIUICHUS.

— MOsIBJIEHUE HEOOXOMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHOU PabOThI;

— TOJY4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH HA OJIMKaMIINe TObL;

— HayuduTbCs METOJMYECKU oOpadarbiBaTh MaTepuasl (BBIACIATH TJIABHBIE MBICIU U
MOJIOKEHMsI, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3IMYHbIX
(bopmMyIHMpOBKax);

— IIOJIyYeHHE TOYHOI'O IIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI MaTepuad MOJKET COIPOBOXKAATHCS JIEMOHCTpaluedl claiioB |
HCIOJIB30BAHUEM PA3/laTOYHOIO Marepuana Ipd MPOBEAECHUH KOPOTKMX JUCKyccuil 00
O0COOEHHOCTSIX IPUMEHEHHUSI OTAEIBHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpykTypa npejiocTaBieHus JEKIIHOHHOIO MaTepuaia:

JIeKMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JAEMOHCTpaluMed ClaioB U
UCIOJIB30BAHUEM PA3/laTOYHOIO MaTrepuana Ipd IPOBEAECHUU KOPOTKUX JUCKyccudl 00
O0COOEHHOCTSIX IPUMEHEHHUSI OT/AEIBHBIX TEMATUK 110 IACHUIIIMHE.

122. Metoaudeckue yka3anust Jisl 00y4aroIMXcs 10 y4acTUIO B CEMUHApax




VY4eOHBIM IIJITAHOM HE IPEyCMOTPEHBL

12.3. Meroanueckue ykazaHus i OOYyYarOUIUXCS IO MPOXOXKACHUIO MPaKTUUYECKHUX
3aHATANA Y4eOHBIM IIJIAHOM HE IPETYCMOTPEHBI

12.4. MeTtonnueckue yKa3zaHHs I OOyYaIOIIMXCS TIO BBITOJHEHUIO JTA00PATOPHBIX
pabort

B xone BemomHeHus 1abOpaTOPHBIX pabOT OOyYaOmMMUNCs JODKeH YIVIyOUTh |
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBIIAJETh COBPEMEHHOW METOJMKONW M TEXHUKOU
AKCIIEPUMEHTAa B COOTBETCTBHHM C KBATU(PHUKAIMOHHON XapaKTEPUCTHKOW OO0YyJaromerocs.
Bremmonnenue nadbopaTopHbIXx paboT COCTOUT M3 AKCHEPUMEHTATBHO-IPAKTHYECKOM, pacueTHO-
AHATMTAYECKON YacTEW U KOHTPOJIBHBIX MEPOIIPUSTHM.

Bremmonnenue m1abopaTopHbIX paboT 0OyYaIOIMUMCS SIBISIETCS HEOTHEMIIEMOUM YacThIO
W3Y4YeHMs] JIMCUUIUIMHBL, OIpeJesieMoid ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecneunBaroIIMM PEIIEHUE CIIEAYIOIUX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TmnpuoOpeTeHWe HaBBHIKOB HCCIEIOBAaHUS MPOIECCOB, SBIEHUHA U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU TUCITUTUINHEI,

— 3aKpelUvieHHe, pa3BUTHE U JeTallu3alus TEOPEeTUYECKUX 3HAHUU, TMOJYYEHHBIX Ha
JEKIUSX;

— TIONy4YeHHe HOBOM MH(pOpMAIUK 10 U3ydaeMon JUCIHUILTHHE;

— TpuoOpeTeHWe  HABBIKOB  CaMOCTOSATEIBHOW  paboThl ¢ Jab0paTOpHBIM
o0opy0BaHUEM U MTPUOOpaMHU.

3ayianue U TpeboBaHUS K MPOBEJICHUIO Ta00PaTOPHBIX PaboT

JlaGoparopHble pabOTHI, NPETYCMOTPEHHbIE B JaHHOM Kypce, BBIIIOJNHSIOTCS B
KOMITHIOTEPHOM KJIacce Ha MEePCOHATHHOM KOMITBIOTEPE C UCMOIB30BaHUEM MaKeTa MPUKIIATHBIX
nporpamm Mathworks MatLab, Film Menager

B mpomecce moarotoBku K J1a0opaTtopHOW  paboTe  HEOOXOAMMO  U3YYHTh
COOTBETCTBYIOIIME METOJMYECKUE YKa3aHWS M MOBTOPUTH JICKIIMOHHBIM MaTepual, KOTOPbBIH
OTHOCHUTCSI K Teme pabotel. llepen HawasoM BBIOJHEHHS pabOThl HEOOXOJMMO CO3/aTh
OTJIeIHHYIO TIANKY JUIsl CO3/1aBaeMbIX B padoTe (haiijioB U yCTAHOBUTH €€ B CUCTEME B KauecTBe
Tekyled aupexkropud. IlyTh K naHHOM mHamke He JOJDKEH COJEp)KaTh MMEH, HalMCaHHbBIX
KUPUJUIALIEH.

B mpouecce BblnosHEHUS pabOThl MOJIyYE€HHBbIE pe3yJbTaThl pPacyeTOB, JUCTUHIH
pa3palaThIBaeéMbIX IPOTpaMM, CXEMbI U JApyrue padoure MaTepHalbl TOJKHBI COXPAHSATHCS HA
TIVICKe JUIS UX JabHEWIero CIoab30BaHus Py 0()OPMIICHUHU OTYETa.

[To okonyanuu paboThl HEOOXOAUMO COCTABUTH OTUYET M MOJTOTOBUTHCS K €r0 3alluTe Ha
CJIETYIOIIEM 3aHSTUH.

Crpykrypa u dopma oTyeTa 0 JabopaTopHOH paboTe

OTtueT 0 1abopaTopHOit paboTe MOKEH COAEPKATh:

— aMUIIHIO, UMS U OTYECTBO CTYJIEHTA, BHIIOJHUBIIETO padboTy;

— HOMEp y4eOHOMU IPYIIIbI;

— J1aTy BBIOJIHEHUS paOOThL;

— Ha3BaHUe paboTHI;

— 1eJb padOThI;

— KpaTKyto (GopMyITUPOBKY 3aaHus Ha Ta0OPATOPHYIO padoTy;

— OCHOBHBIE TEOpPETHUYECKHE CBeIACHHS U (HOPMYJBI, HUCHOJIL30BABIIUECS B MpoIecce
BBITTOJTHEHUS pabOTHI;

— JINCTUHTH MPOTPaMM, pa3pabOTaHHbIE U OTIAXKEHHBIE B TIPOIECCE BBHIOTHEHUS paOOTHI;

— CXeMBI, pa3paboTaHHbBIE B MIPOIIECCE BBHIMOTHEHUS PaOOTHI;

—pU WCTIOJB30BAaHUM JOMOJHUTEIHHON IUTEpaTyphl yKa3aTh CCHUIKM W TIPUBECTH CIIHCOK
JUTEepaTyphl;




— BBIBOJIBI IO paboTe.

TpeboBanus kK 0(hOpMIIEHHUIO OTYETA O JIAOOPAaTOPHOU paboTe

[Tpumep odopMIiIeHUS TUTYIBHOTO JICTA OTYETA IO JTAbOpaTOpHOH paboTe MpHBeIeH Ha
caiiTe yHUBEpCUTETa WW. guap.ru.

[Ipn odopMmicHNE oOTYeTa O JIAOOPATOPHOU pPadOTe HEOOXOIUMO IPHJIECPIKUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otuer o HayudHO-HMccaenoBarenbekoi padore. CTpykrypa u
paBUIIa OPOPMIICHHS.

[To xaxmoit mabopaTtopHO¥ paboTe MOMKEeH OBITh MOJATOTOBJIEH OTYET B OyMa>kKHOM U B
anekTpoHHOM Buje. Ilocne 3ammTel MabopaTopHBIX PAdOT OTYETHI B OyMaKHOM BHIAE C
MPOCTaBICHHBIMU OIIEHKAMH XPaHATCS Ha Kadeape, a OTYEThl B DIEKTPOHHOUN (opMe TOIKHBI
OBITH BBIJIOJKEHBI B TMYHOM KaOMHETE 00YyUaromerocsl Ha caiiTe yHUBEpCUTETA.

Ecnu memoouueckue ykazanusi no npoxojcoenulo i1abopamopHuix pabom umeromcs 6
U30aHHoOM Buoe, 8 suoe deKmpoHHbIX pecypcos oudiuomexu I'VAIL, cucmemvr LMS, kagedpwr u
m.0., HeoOX00UMO Oamv Ha HuX ccoblIKy unu npueecmu URL aopec.

12.5. Meroandeckue ykazaHus Jig OOYYAIOMIMXCS MO MPOXOXKICHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBHITIOJTHEHUST KyPCOBOH pabOThI

Y4eOHBIM IJIaHOM HEe TIPpeyCMOTpeHa

12.6. MeTtonuueckue yka3zaHus JIJIsi OOYJArOITUXCS IO MTPOXOKICHUIO CaMOCTOSITETbHON
paboThI

B xone BBIIOMHEHUSI CaMOCTOSITENPHOW PabOThI, 0O0yJarOIUiCs BHITIONHSIET PadOTy IO
3aJIaHUIO0 M TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTus.

Jns oOyuarommxcsi Mo 3a04HOi (opMe OOydeHHs, CaMOCTOsTeNbHAs paboTa MOXKET
BKJIFOUYATh B c€0s1 KOHTPOJBHYIO paboTy.

B mporecce BRITOTHEHHSI caMOCTOSTENIbHON paboThl, y obydarorerocst (GopMupyercs
1esjaecooOpa3Hoe MIaHupOBaHKe pabodyero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HAaBBIKM B YCBOGHHUU M CHUCTeMAaTH3allud NproOpeTaeMblX 3HaHUM, oOecreyrBaeT BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOTaeT IOJYYUTh HABBIKA IOBBIIICHUS
podeccHOHATEHOTO YPOBHSL.

MetoaudyeckumMu ~ MaTepuaiaMH,  HAMNpaBJSIIOMIMMH  CAaMOCTOSITENIbHYIO  padoTy
00yJarOIUXCSSIBIISTFOTCS

— y4eOHO-MeTOAMYECKUi MaTepua o AUCIUILINHE;

—  METOJMYECKHE YKa3aHUsS IO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (A1 00ydaromuxcst
110 3a09HOM popme 0OydIeHHS).

12.7. Metonuueckre YyKa3zaHds I8 OOYyYaloOIMUXCs IO TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTpOJIb YCHEBAEMOCTU IpEJyCMaTpUBAaeT KOHTPOJIb KauecTBa 3HAHUM
00y4aroIuxcsi, OCyIIECTBIIEMOIO B TEUEHHE CEMECTpa C LIEJBI0 OLICHUBAHMS X0Jla OCBOEHUS
JTUCIUTUIAHBI.

12.8. MeTtonnueckne yKazaHUs I 00YYaIOIIUXCS 10 MPOXOKIACHUIO ITPOMEKYTOUYHOM
aTTeCTaIUU.

[Ipomexyrounas  arrecranus  oOydarolUXCsl — NpeAycMaTpUBaeT  OIlCHUBAHHE
MPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTAaTOB 00y4YeHUs 1Mo aucuuiinHe. OHa BKIIIOYAET B
ceost:

— D9JK3aMeH — (opMma OIEHKH 3HAaHUM, MOIYYEHHBIX OOydYaroImuMcs B Ipoliecce
W3Y4YeHUs BCeH NUCUUIUIMHBI WIK €€ YacTU, HaBbIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTU
NPUMEHSTh UX JJI1 pPELIeHUs MPAKTUYEeCKUX 3ajady. DK3aMeH, Kak IpaBWiO, MPOBOJMUTCS B



MepUoJT HK3aMEHAIlMOHHOM CecCHU M 3aBepIlIaeTcss aTTeCTAlMOHHOW OLEHKOW «OTIMYHOY,
«XOPOIIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHO.

— 3aueT — 3To (opMa OLEHKU 3HAHUH, MMOJYYEHHBIX OOYyYaIOUIMMCS B XOJIe U3yUCHHUS
y4eOHOM AUCHUIIIMHBI B IEJIOM WU MIPOMEXYTOUYHAas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HaHUM’
00yyYaromuMcsl IO OT/AEIBHBIM pazfieslaM JUCHUIUIMHBI ¢ aTTECTAIlMOHHON OLIEHKOW «3a4TeHO»
WJIN «HE 3a4TE€HOY.

— 1uddepeHIMpOBaHHbIM 3aueT — 5TO0 (opMa OLEHKM 3HAHUH, MOIYYEHHBIX
00yyYaromuMcs IpH U3YYEeHUH TUCHUIUIMHBL, IPU BBIIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HMCCIIEA0BATEILCKUX padOT M MPOXOKIEHUH MPAKTUK C aTTECTAIIMOHHON OIIEHKOM
OTIMYHOY, «XOPOIIOY», «YJOBIECTBOPUTEIHHOY, HEYOBICTBOPUTEIHLHOY.



Jluct BHeceHUs: U3BMEHEHUH B pabouyto MporpamMmy JUCIUILINHBI

JlaTa BHeceHus
W3MEHEHHUH 1
JIOTIOTHEHWM.

Iloanuce BHecHIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHIH

JaTa m Neo

MpOTOKOJIA
3acelaHus
kadenpsl

Tloamuce
3aB.

kadeapoit




