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AnHoTanus

Hucuunnuna «Onrtuyeckass rojorpadusi» BXOAUT B 00pa3oBaTeNbHYIO MPOTpamMmy
BBICIIIETO OOpa3oBaHMsl — TpOorpaMMy OakajlaBpuaTa IO HANpPaBICHHIO MOJITOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE TPUOOPHI U
KOMIUTEKCBD». Jluctumimaa peanusyercs kadenpoid «No2 1.

JucuuninuHa HaleneHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIIETCHIIUHI:

[IK-1 «CnocoOHOCTh K (OPMHUPOBAHUIO TEXHUYECKUX TpeOOBaHUI M 3aJaHUN Ha
MPOEKTUPOBAHUE W KOHCTPYHUPOBAHUE OINTHYECKHUX U ONTHUKO- DIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

[IK-3 «CrnocoOGHOCTh K aHalu3y, pacyeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/JlaHUEM THUIIOBBIX CHUCTEM, NPHUOOPOB, ONTOTEXHHKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSIX, B TOM YHCJIE€ C HCIOJb30BaHUEM CHCTEM
aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHMSD)

Copep:xaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C MIPUHIIUIIOM PaldoOTHI,
IPOEKTHUPOBAHUEM TOJOrpadUUIECKUX CUCTEM M OTACIBHBIX y3JI0B 3THX CHUCTEM, HCIIOJIB3YEeMbIX
B OKCIUTYaTallMOHHBIX MPEANPHUATHIX U HAyYHO-UCCIIEJOBATEIbCKUX JTaO0OpaTOPHSIX.

[IpenoaBanre MUCIHMIUIMHBI TPEIyCMATpUBACT cleAyiomme (GopMbl  OpraHU3aIUH
y4eOHOro mporecca: JeKIUH, MPaKTHYECKHUE 3aHSATHS, CaMOCTOSITENIbHYIO paboTy CTyIeHTa,
KOHCYJIbTaIUH.

[IporpaMMoii AUCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMme 3aueTa.

OO6mast TpyJI0OEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIsCT 3 3a4eTHBIX eauHUIbI, 108
4acoB.

S3bIK 00yUYEHHUS 110 AUCITUTUTMHE «PYCCKUH »



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1.

HGJ'II/I npenoaaBaHnsd TUCHUIIINHBL

HGHBIO JUCIUITIINHBI «OnTuyeckas ronorpa(bm{» ABJIACTCA TMOJTYYCHHUEC CTYyACHTaAMUH
HCO6XOI[I/IMBIX 3HAaHUM MO CI)YHI[&MCHT&HBHBIM OCHOBaM KOFCpGHTHOP’I OIITHKHU H FOHOFpa(l)I/II/I,

MTO3BOJISFOIINX

HN3Yy4YUTh OCHOBHBLIC (1)I/IBI/I‘I€CKI/I€ NOPUHOUIBI W TEXHUYCCKYIO pCain3aluio

CHCTEM 3aIlliCHU U BOCCTAaHOBJICHHUA ronorpaq)nqecm/lx I/I306pa)KeHI/II7L

1.2. JucumminHa

BXOOUT B

COCTaB

yactd, (QopMupyeMOl  y4yaCTHUKaMHU

00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MPOrpamMMBbl BEICIIIET0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB O0YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IIaHupyeMbIMu pe3yibTaTtamu ocBoenust Ol BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIMICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETEHLIMSIMU WA UX 4YacTAMHU. KOMIIETEeHIIMY U MHOUKATOPBI UX TOCTHKEHUS! PUBEACHBI B

Tabymme 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMA U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymnmna)

Kox u Haumenosanue

KOI[ N HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUSA

KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
[1K-1 CnocobHOCTH K
OpPMUPOBAHUIO
(bopmup [1K-1.3.1 3HaTh TpeOOBaHUs, IPEABSBISIEMBIC K
TEXHUUYECKUX o
o pa3pabaTbiBaeMOi ONTOTEXHUKE, ONTUYECKUM U
TpeOoBaHUil U
o OTITHUKO-3JIEKTPOHHBIM MPUOOpaM 1 KOMILJIEKCaM
3aJlaHul Ha
I1IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEAENATh
[TpodeccruonanbHpie | MPOSKTUPOBAHUE U
TpeOoBaHUs K apaMeTpam, MpeabsBIsieMbIeM K
KOMIIETEHIINH KOHCTPYUpPOBaHUE o
pa3pabaTbiBaeMOi ONTOTEXHUKE, ONTUYECKUM U
ONTUYECKUX U
OIITHUKO-3JIEKTPOHHBIM MPUOOpaM U KOMILJIEKCaM
ONTHUKO- 3JIEKTPOHHBIX
HDHGODOE C YYETOM M3BECTHBIX IKCIIEPUMEHTAIbHBIX U
PHOOPOB, TEOPETUUYECKUX PE3yJIbTaTOB
KOMIUIEKCOB U UX
COCTaBHBIX YacTel
[1K-3.3.1 3HaTh TUMOBBIE CUCTEMBI U IPUOOPHI
ITK-3 CriocobHOCTD K pHbop
ONTOTEXHUKH HA CXEMOTEXHUYECKOM U
aHaJln3y, pacyery,
AJIEMEHTHOM YPOBHSX
IIPOEKTUPOBAHMIO U
I1K-3.VY.1 ymeTs onpeaensats puznyeckue
KOHCTPYUPOBAHUIO B o
TIPUHITUIIBI ICHCTBHS TUTIOBBIX CHCTEM H
COOTBETCTBUHU C
prOOPOB, ONITOTEXHUKU B COOTBETCTBUU C
TEXHUYECKUM
TEXHUYECKUMHU TPEOOBAHUSIMHU C
3aJJaHMEM THITOBBIX
UCIOJIb30BaHUEM TEOPETHUECKUX METOOB,
[IpodeccrnonanpHbie | CHCTEM, MPUOOPOB,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOMIIETEHIINH ONTOTEXHUKH HA

CXEMOTEXHHYECKOM H
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
UCIIOJIb30BaHUEM
CUCTEM
aBTOMATHU3HPOBAaHHOIO
IIPOEKTUPOBAHHUS

KOHCTPYUPOBaHHUS
[TK-3.VY.2 ymets pazpabaThiBaTh
(GYHKIIMOHATIBHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
Y IpUOOPOB ONTOTEXHUKU B COOTBETCTBUH C
TEXHUYCCKHUMHU TPEOOBAHUSIMH C
WCIIOJIb30BAHNEM TCOPETHUECKUX METOOB,
MPOTPAMMHBIX CPEJICTB POCKTHPOBAHUS U
KOHCTPYUPOBAHUS

2. Mecro nucuumuusl B cTpykType OI1
JucuumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IpY U3yYSHHUH CIEAYIOUINX JTUCIUTIINH:
— « Maremaruka (MaTeMaTHYECKUN aHAU3);




— «®Dusukay.
3HaHUA, TOJY4YeHHbIE NPU HM3YyYEHHU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MOTYT MCIIOJIb30BAThCs IPU U3YyUYEHUU JAPYTUX JUCLUIUINH!
« ONTo-37€KTPOHHBIE TPUOOPHI U CUCTEMBIY,
« OnrTuka ga3eposy.

3. OO0OBeM U TPYJIOEMKOCTh JUCITUILTAHBI
JlanHbie 00 00meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieeHue 3TOH TPYJO0EMKOCTH IO CEMECTpaM) MPEACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMkocTh 110

Bun yueOHoM paboThI Bcero cemecTpaMm
Neb
1 2 3
Oowan mpyooemKocmb OuCYUNIUHbL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
Ayoumopnuie 3anamus, BCETo 4ac. 34 34
B TOM YHCJIE:
nexrun (JI), (gac) 17 17
npaktnyeckue/cemunapckue 3anarus  (I13),
17 17
(dac)

naboparopusie padotsl (JIP), (dac)

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmoamenvnasn paboma, Bcero (dac) 74 74
Buo npomesccymounoit ammecmayuu: 3a4er,

mudd. 3auer, sx3amen (3auer, Hudd. 3au, | 3auer 3auer
OK3.*%)

[IprMedanue: * KaHIaTCKuii 9K3aMeH
4. CopepxaHue AUCIUIUINHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUILIAHEI TIO pa3/iejiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCUUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmIuUIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILINHBI, X TPYAOEMKOCTh

Paznensl, TeMbI qUCTIATIIIIHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (qac) (dac)
Cemectp 6
Paznen 1. BBenenue 1 3 3
Paznen 2. Pannue stansl pa3BuTHA rojorpaduu 2 3
Paznen 3. OcHoBHI Tonorpaduu 4 4 8
Paznen 4. O0beMHBIE U TIIOCKHE TOJIOTPAMMEI 10
Pazgen 5. MaTtepuansl 1y1s 3aIIUCH TOJIOTPAMM 2 4
Pa3zzen 6. ['omorpadus ¢ UMITYJIbCHBIMH JIa3epamMu 10
Paznen 7. Xpanenue nadopmanun 1 8
Paznen 8. [[BeTHas ronmorpadust 1 12
Paznen 9. [Ipumenenue rojorpadun 6 10 16
Htoro B cemectpe: 17 17 0 0 74
Uroro 17 17 0 0 74




[IpakTnueckas

IMOoATOTOBKA  3aKJIIOYacTCd B HCIOCPCACTBCHHOM  BBLIIIOJTHCHWUUN

o0yyarolMMHUCST  OMNpPENEeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
Copepxanrie pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uIie 4.

Tabmuua 4 - Cogepkanue pa3enoB U TeM JCKIIMOHHBIX 3aHATHHA

Howmep pasgena

HaszBanue u conep:kanue pas3esioB U TEM JIEKIIMOHHBIX 3aHATHI

1

BBenenue
OCHOBHI)IG HpeI[CTaBJ'IeHI/Iﬂ, CBCTOBBIC BOJIHHBI, I/IHTepq)epeHHI/IOHHI)IG
KapTUHbI, Audpakius, o00pa3oBaHUE rOJIOTPamMM.

Pannue dTansl pa3BuTHs rojorpapuu
PentrenoBckuit MUKpOCKOIT bparra, mepBbie OIBITHI IO ONITHYECKON
rosiorpaduu.

OcHoBBI Tos10rpadpuu

HcTouHrKH cBETa B TOIOTpadyu, TEXHUKA ONTHIECKOTO
HKCIEPUMEHTA, UICTOYHUKH CBETA JUIsl MTOJTyUEHHsI FOJ0rpamm,
BUIHOCTH (KOHTPACT) HHTEP(HEPEHITMOHHBIX MTOJIOC TIPU PETHCTPALIUN
roJiorpamm, pasJieieHue U ocaalaeHne JIa3epHoro Mmydka, HCTOYHUKU
CBETa Ul BOCCTAaHOBJICHHSI BOTHOBOTO (DPOHTA, TEXHUKA
IPOCTEHIIEro roIorpapuuecKoro IKCIepUMEHTa.

O0beMHBIC U IVIOCKHE T0JIOTPAMMBI
CxeMbl MOJIYUCHUS T'OJIOTpaMM PA3JIMIHOIO THIIA, MAKCUMAJIbHAA
3¢ (HEeKTHBHOCTH TUIOCKUX TOJIOTPaMM.

Matepuanbl AJs 3a1IMCH TOJIOTPAMM

H3MeHeHne oNTHYeCKUX CBONCTB CBETOUYBCTBUTEIBHBIX MaTepUANIOB,
pasperniaonas criocoOHOCTh PETUCTPUPYIOIIETO MaTeprana,
COXPAaHsSIEeMOCTh M CTUPaHHe roJIOrpaMMHOMN 3aIUCH.

I'osorpadus ¢ uMIyJIbCHBIMU JIA3epaMu

VY CTaHOBKH JJ1s TOTYYEHHSI TOJIOTPaMM C UMITYJIbCHBIMHU JIa3epami,
0e30IMacHOe OCBEIICHUE KUBBIX O0BEKTOB, MATEPHAIIBI JISI
HUMITYJILCHOM rosiorpadum.

Xpanenue uHgpopmManumn
Pa3nnunele cucteMsl 3anmicy HHOOPMALUH, CHCTEMbI XpaHEHUS
uHpOpPMaLIKH, CIIOCOObI CYMTHIBAHHS 3aMIMChIBAEMON HHPOPMALIUH.

LiBeTHas rosorpadus

CMenieHue LBETOB € UCIOJIB30BAHUEM JIa3€pPHOTO U3ITy4YEHNUS,
PErUCTPUPYIOIINE MaTePUaIbl, BOCCTAHOBJIEHHE MHOTOLBETHBIX
M300paxKeHU, yBeInueHne U300pakeHUH, poJib 36pHUCTOCTH
¢doTomarepuanoB, BO3SMOXKHOCTU CO3/IaHHsI 00BEMHOT'O TEJIEBHICHHSL.

IIpumenenue rosorpagpumn

["onorpaduueckue cucTeMsl pacrozHaBaHus 00pa3oB.,
rosiorpaMuecKre MEeTO (bl Hepa3pyLIatoIero KOHTPOJIS,
rojorpaguueckue MeTo bl B MEIUIMHE, TOJIorpaduyeckre MeTo bl B
TCICBUACHNH, 3alllUTHBIC MCTKH.




4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B TaOIHILIE 5.

Tabmuua 5 — [IpakTudeckne 3aHATHS U UX TPYIOEMKOCTb

. N3  Hux No
npaKkTuye
Ne HPaKTH‘IeCKP;EieI;/I;:IﬂTHVI I aKTI/I‘IGCKgI))(() I:);ZI;;THI?I OgT};)IfoeMK CII()Oﬁ Esli?l?ri
/o p (1ac) MoAroToB |*
KH, (Jac)
‘ Cemectp 4
Judpaxus u I'pynmnoBeie nuckyccuu, 1 |1 1
1 | uHTEepdepeHnrs CBETOBbIX | AOKJAJ C pe3eHTalueH
BOJIH
O06pa3zoBaHue roJorpaMm Mosrosoii wrypm 2 |2 1
2
Hcrounuku cBera B ['pynmnoBele nuckyccuu, 2 |2 3
3 | romorpadun JIOKJIaJ] C Mpe3eHTaluei
TexHuKa ONTUYECKOTO I'pymnmoBsie nucKyccumn 2 12 3
4 | sKcriepuMeHTa
Paznenenue u ocnabnenue | ['pynmoBsie nuckyccuu, 2 12 9
5 JIA3€PHOTO MyYKa JIOKJIAJT C Ipe3eHTaluen
TexHuka nmpocreimero Pemenne cutyanmoHHbIX 3|3 9
6 | ronorpaduIecKoro 3a/1a4
JKCIIEPUMEHTA
CxeMmbl oTy4eHus I'pynmnoBsie nucKyccuu, 515 9
7 | roJorpaMm pasJM4HOro JIOKJIAJT C IPE3eHTaluen
TUIA
Bcero: 17 |17
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOSMKOCTh PUBEACHBI B TAOIHIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U MX TPYIOEMKOCTb
N3 aux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TPyOEMKOCT®, | MPAKTHHIECKOH | pasaeia
/11 (gac) MOJATOTOBKH, | JHCIIHAI
(dac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTupoBaHne/ BBITOIHEHNE KYPCOBOI paboThI
Y4eOHBIM IIIaHOM HE MIPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIIXCs
Buapl camocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJ0EMKOCTh




. Bcero, | Cemectp 6,
Bunx camocrositenbHOM paboThI

qac gacC
1 2 3
I/I3yquI/Ie TCOPECTUUCCKOTI O MaTCpUralia 43 43

nucuurauael (TO)

Brimonnenue pegepata (P) 15 15

[TonroroBka K TeKyIieMy KOHTPOJIO

ycneBaemoctu (TKY) 6 6
[ToaroroBka Kk MpoOMEKYTOUHOM 10 10
arrectanuu (I1A)

Bcero: 74 74

5. IepeueHsb yueOHO-METOANYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YYarOIIMXCS 110 AUCITUIUTHHE (MOIYJIIO)
Y4eOHO-MeTOINYEeCKHe MaTepualbl JJsl CaMOCTOSTENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBEIeH B Ta0muIe 8.
7. Tabmnuna 8— [lepeyeHp neyaTHBIX U DJIEKTPOHHBIX YUCOHBIX U3aHUN

Kommuectso 3x3eMILIsIpoB B
Mudp/ Oubmmorexe
URL apec bubnuorpaduueckas ccpuika (KpOME HEKTPOHHbIX

SK3EMILISIPOB)

621.373 K44 Kwucenes, I'. JI. KBanToBag u onruueckas | 15
ANEeKTpOoHMKA: yueOHoe nocobue/ I'. JI.
Kucenes. - 2-e u3z., ucrnp. u 101I.. -
CII6.: Jlansb, 2011. - 306 c.

778.38 062 778.38 | Onruueckas ronorpadus: B 2 1. T.2/ K. | 20
Anpuns, A. Apceno, H.
banacy6opamansbsia u ap. - M.: Mup,

1982. - 736 c.
535.31(075) 3- 3akazHoB, H. [1. Teopust ontuueckux 20
18 535 cucteMm: yueOnoe nocodue/ H. I1.

3akazHos, C. U. Kuprommun, B. U.
Ky3unues. - 4-e u3., crep.. - CIIG. [u
ap.]: Jlane, 2008. - 448 ¢

778.38 A38 778 Axaes, A. A. T'onorpadpuueckue 15
CHCTEMbI XpaHEHUS U BBIOOPKH
uHpopmanuu: MmoHorpadus/ A. A.
Axkaes, C. b. I'ypeBuu, K. M. )Kymanues.
- bumkek; CII6.: Maum, 2000. - 406 c.

22.343.4 P74 ["onorpaduueckre onTUYECKHE 15
3JIEMEHTHI U CUCTEMBI: MOHOTpadust/
PAH. ®u3s.-texH. un-T um. A. @. Nodde;
pen. FO. H. Jlenuctok u ap. - CII6.:
Hayka, 1994. - 134 c.

7. IlepedeHb JIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»




[lepeyenn AIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB WH(POPMAIIMOHHO-
TENICKOMMYHUKAIIMOHHOW ceTn «VHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIMIUINHBI
npuBesieH B Tabmuie 9.

Tabmuua 9 — IlepedeHb SJIEKTPOHHBIX O00pa30BATENIbHBIX PECYPCOB HMH(DOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

http://www.nehudlit.ru/books/detail1 188623.html | Kosbep P., bepxxapr K., Jinu JI. Onriyeckas
ronorpadus. M: Mup. 1973.

8. Tlepeuenp nHPOPMAITMOHHBIX TEXHOJIOTHMA

8.1. Ilepeuenr mporpaMMHOrO0 OOECTICUCHMS, HCIOJIB3yEeMOTr0 TPH  OCYIICCTBICHUHU
00pa3oBaTeNFHOIO MPOIIecca 10 AUCIUITIHHE.
[Tepeyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.
Tabmuua 10— Ilepedens nmporpaMMHOro oOecrieueHHs

N HaunmenoBaunue
n/a

He npenycmotpeno

8.2. [lepeuenp MH(OPMALMOHHO-CIIPABOYHBIX CUCTEM,HUCIIOJIb3YEMBIX MPU OCYLIECTBIECHUU
00pa3oBaTeNBLHOIO Npoliecca 10 AUCIUITIIMHE
[lepeyeHp WCTONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabymue 11.
Tabmuna 11— Ilepedens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

N HaunmenoBaunue
/o

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIUILTHHE, IPeCcTaBieH B Tabmmel?2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHHUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/1 MaTepHaTbHO-TEXHUIECKOMN 0a3bI (TIp1 HEOOXOMMOCTH )

1 | MynpTumeauiiHast JICKUMOHHAS ay AUTOPHUS

10. OuieHo4HBIE CpeACTBA ISl MPOBEACHUS TPOMEKYTOUHOM aTTeCcTaIlluu

10.1. CocTaB OLIEHOYHBIX CPEJICTB AJIsl MPOBEACHHS MPOMEKYTOYHON aTTecTalluu
o0yJaromuxcs o JUCHUTUTHHE TPUBEICH B Tadmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUS IPOMEKYTOUHON aTTeCTaIlluU

Bua npomexyTOYHOM arTecTanuu [IepedyeHb OLICHOYHBIX CPEACTB
3auer Cnucok BONpocoB
10.2. B kadectBe KpUTEpHEB OILEHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHUS)

KOMIIETCHIIUH 00y4JarIUMHUCS IIPUMEHSETCS 5-0ayIbHast IKaja OLICHKH
c(hOpMUPOBAHHOCTH KOMIIETCHIIMM, KOTOpas TpuBeicHa B Tabimie 14. B Tedenwme




ceMecTpa MOeT wucnoiab3oBaThesi 100-0amnpHas mIKana MOAYJIbHO-PEUTUHIOBOM

CHCTCMBbI

YHI/IBepCI/ITCTa, IpaBHjia HCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHbBI

COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATI.
Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHLUI

OreHKa KOMIIETEHIINHI

5-0aiuIbHAas IIKaIa

XapaxTepucTrka CpOpMHUPOBAHHBIX KOMITETEHIHI

«OTIIMYHO»
(GaYTCHO»

— oOyyvaromuiics TIIyOOKO W BCECTOPOHHE YCBOHJI IPOTPaMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JOTMOJHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBSI3bIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKON
JIESITSIIBHOCTHIO HATPaBJICHUS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIeMaIN3UPOBAHHBIX TOHITHH.

«XOPOLIO»
«3AYTCHO

— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKON JACSITEIHHOCTHIO
HaIlpaBJICHNUS,

— apTyYMEHTUPYET HAYUYHbIE MOJIOKECHHUS;

— JIeJTaeT BBIBOABI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CEIMAIN3UPOBAHHbBIX TOHSITHM.

«yJIOBJIETBOPUTEIEHO»

(GaYTCHO»

— o0yuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTtepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUpascCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYyCKaeT HeCYIIeCTBEHHbIE OIMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYIHEHUS B MPAKTHUECKOM IPUMEHEHUM 3HAHUI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayUHBIE MOJI0KECHHUS,

— 3aTpyAHsIeTcs B (GOPMYJIUPOBAHUHU BBIBOJOB U 00OOIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOM YacTW MPOrpaMMHOIO
MaTepuaa,

— JIOTMyCKaeT  CYyIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH TTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;

— UCIBITBIBACT TPYAHOCTH B IPAKTUYECKOM IIPUMEHECHUY 3HAHUU;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHUS,

— He (hOPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

10.3. THUnoBbIe KOHTPOJIBHBIC 3aJaHUS WIM UHBIE MAaTEPHAIIBIL.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeJcTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ko
Ne i/ [Tepeuens BompocoB (3a1a4) AJs HK3aMEHa A
WHJIUKATOpa
Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO
Bomnpocsr (3amaun) ans 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Kon

Ne i/t

[Tepedyens BonpocoB (3amav) a1 3aueta / qudd. 3auera

WHJIUKaTopa




1 HuTepdepeHInOHHbIE KapTUHBI IK-1.3.1
Jubpaxims

O06pa3oBaHue TroJIOTpaMM [IK-1.¥.2
[TepBble OMBITHI IO ONTHYECKOM roorpapuu
VcTouHUKH CBETa B rosiorpaguu

TexHHKa ONTHYECKOT0 AKCIIEPUMEHTA I1K-3.3.1
HcTouHuKH cBeTa ISl OTYYEHUs TOIOTPaMM
VICTOYHMKHM CBETa Il BOCCTAHOBJICHUSI BOJTHOBOTO (ppoHTA

TexHuKa MpoCcTeHIIero royIorpaguIecKoro IKCIepuMeEHTa IK-3.V.1
CXCMBI HOJIy‘{eHI/IH TOJIOT paMM pa3quH0r O TUIIa

0 N3MeHeHne onTHYeCcKuX CBOMCTB CBETOYYBCTBUTEIBHBIX
MaTepHuaioB

— O 0|3 O Nk W

11 PentrenoBckuii Mukpockorn bparra [IK-3.Y.2
12 Paznenenue u ocinabneHue 1a3epHOro MyyKa
13 MakcumanbHasi 3 (HEKTHBHOCTD TNIOCKUX TOJIOTPAMM

[TepeyeHbr TeM Ui KypCOBOTO IPOCKTHPOBAHHS/BBIOJIHEHUS! KypCOBOM pPadOThI
npezcTaBiIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHb TeM JJisl KYpPCOBOTO POSKTHPOBAHUS/BBINOIHEHHS KYPCOBOH pabOThI

Ne 11/ [TpumepHSBIi IepeyeHp TEM IS KypCOBOTO IPOSKTHPOBAHUS/BBITIOTHEHUS
B KypcoBOH paboThl

Y4eOHBIM IIIAaHOM HE MPEYCMOTPEHO

Bompocel 111 poBeneHHMsT TPOMEXYTOYHOM aTTecTalliki B BUJE TECTUPOBAHUS
npecTaBICHBI B Tabmwmie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne /it [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
HMHJIUKATOpa

He npenycmotpeno

[TepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHON (OpPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne /i [TepeyeHb KOHTPOIBHBIX PadbOT

He npenycmoTpeHo

10.4. MeToauueckiue — MaTepuaibl,  ONPEACISIOIINE  MPOIEIyphl  OLCHUBAHHUS
WHIMNKATOPOB, XapaKTEPHU3YIOIUX dTarbl (OPMHUPOBAHUS KOMIIETCHIIHHA, COICPKATCS B
JIOKAJIbHBIX HOpMaTUBHBIX akTax ['YAII, permaMeHTUPYIOIUX MOPSIOK U MPOLEAYPY
MPOBEJICHUST TEKYIIETr0 KOHTPOJII YCIIEBAEMOCTH M TPOMEXKYTOYHOH aTTeCTAlUN
oOyuaromuxcs I'VAIL

11. Meroandeckue yKazaHus i 00y4JaromnuXcsl IO OCBOSHUIO TUCITUIUIAHBI

11.1. Meroauyeckue yKa3aHusi Ui OOYYaIOUIMXCS MO OCBOCHHUIO JIEKIIMOHHOTO
Marepuaia .

OcHOBHOE Ha3zHAY€HUE JICKIIMOHHOTO MaTepuaia — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe M SICHOE H3JIOKeHHE ydeOHoro marepuwana. Ha3zHaueHne COBpEMEHHOW JICKIIMH B
paMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO WHGOPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTATBHBIX MPOOJIEM JUCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHHWS, HOBEHIIMX
JTOCTKEHUI Hay4YHOH MbICIU. B yd4eOHOM mpoliecce JEeKIUsl BBIMOIHIET METOJOJOTHYECKYIO,




OpPTraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWHU. JIEKIUs pacKphIBAaeT MOHITUHHBIN ammapar
KOHKPETHOW o0slacTH 3HaHus, €€ mpoOieMbl, AaeT LeJbHOe MPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYaIOMIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K KaK10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pasBuTHE HOpPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIIbHOW PadOTHI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OI>KalIINe TO/IbI;

— HayuYuThCsl METOJIUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICIU M
MOJIO)KEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOT'O OHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHH.

JIeKUMOHHBIA MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTPAUMEH  CIIAIOB U
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUUIUIMHE.

CrpykTypa npeaocTaBicHHsl JEKIHOHHOIO MaTepHaa:

— U3JI0KEHUE MaTepualla ¢ UCIOIb30BAaHUEM JIOCKU;
— U3JI0KEHUE MaTepHalla ¢ UCIOJIb30BaHUEM IIPOEKTOPA, JEMOHCTpALMS CIA/I0B;
— TIOSICHEHHE KOHCTPYKLHUHU ONTUYECKUX TPHUOOPOB U OJIOKOB C UCIOJIB30BAHUEM CTEH]IOB.

11.2. Meroauyeckue yka3aHus UIs OOYyYaIOLIUXCS MO MPOXOXKACHUIO MPAKTUYECKHX
3aHATUH.

[IpakTuyeckoe 3aHATHE SIBISETCA OJHOM M3 OCHOBHBIX (POpPM OpraHuzalu y4eOHOTro
mpolecca, 3aKI0Yaroniasicsl B BHIIOJHEHUN 00y4YaloIMMUCS MO/ pPyKOBOJICTBOM IIPENoaaBaTens
KOMILIEKCa YYEOHBIX 3aJJaHUN C LENbI0O YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Y4eOHOM
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITA TBOPUECKOHN JESITEILHOCTH.

[enbio MpakTUYECKOTO 3aHATHUS JUIsl 00YUaIOIerocs SIBJISETCS IPUBUTHE OOYYaIOLIMCS
YMEHUI U HaBBIKOB NMPAKTHYECKOW IEATEIBHOCTH MO N3y4aeMOM AUCIUIUIMHE.

[Tnmanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIONIMMCS PAKTUUECKUX 3aHATHI:

— 3aKperuleHue, yriayOseHue, pacllMpeHHe M JAeTajau3alus 3HAHUW TNpU PElIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAMU HU3Y4YeHHS KOHKPETHOHM YyueOHOM
JUCUUIIINHBI;

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUHM IS
BBITIOJTHEHHS 3aJaHUI;

— o0ecrnedyeHre paldOHAILHOTO COYETaHUsl KOJJIEKTUBHON M MHAMBHUAYaIbHON (Qopm
o0ydeHusl.

[IpakTHyeckre 3aHATHS MPOBOJATCS B HMHTEPAKTHBHON (opMe B BUAE pELICHUS
CUTYallMOHHBIX 3a]1a4 U IPYNIIOBBIX JUCKYCCHUH.

Metoauka MpOBEACHUS MPAKTUYECKOIO 3aHATHS MOXKET ObITh pa3lIU4YHOM, NMPH 3TOM
BaYXHO JJOCTUKEHHE OOLLEH 11eTd AUCIUIIINHBIL.



11.3. Meroauueckue  ykasaHuss  Juisi  oOydaroluxcs O  MPOXOXKJIEHUIO
CaMOCTOSITEIbHON pabOThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH paOO0ThI, OOYUYAONIUICS BBITIOJHSIET paboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpEmnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
YYacCTHsL.

[Tepeuens TeM 7151 CAMOCTOATEIBHON PaOOTHI:
. Cucremsl 3anmcu nHGOpMAITUH.
. CucreMsl xpaHeHus nHGOpMaIUH.
. Peructpupyronme Marepuaisbl.
. BoccTanoBneHre MHOTOIIBETHBIX M300paKeHU.
. Lludppossie Ga3oBbie TUCKPUMUHATOPHI.
. BoamoxHOCTH co31anusi 00BEMHOTO TEIEBHUICHUS.
. Fomorpaduyeckue cucreMsl pacro3HaBaHus 00pas3oB.
. Ontuyeckue GUIbTPHI.
. Fomorpaduyeckre MeTop B METUIHHE

10. Tonorpaduyueckrie MeTOAbI HEPA3PYIIAIOLIETO KOHTPOIIS

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENBHOW paboThl, y oOydaromerocs (GopMHpyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUEe pabovyero BpeMeHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHMH W CHUCTEMAaTH3allMH TPUOOpPETaeMbIX 3HAHWH, 00ECTIEYMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YEeHHs, MOMOTaeT TMOJIYYUTh HABBIKU IOBBIIICHUS
po¢eCCHOHATHHOTO YPOBHSI.

MetonuyeckuMi ~ MaTepuajamMH,  HANpaBSIOUIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaromuxcst SBISIOTCS:

—  y4eOHO-MEeTOAMYECKH MaTepHal Mo AUCIUILIUHE;

O 0 IO DN K W~

11.4. Meroauyeckne yKazaHHS I OOYYAIOMIUXCS 10 TPOXOXKICHHIO TEKYIIETro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

Texkyuuii KOHTPOJIb OCYHIECTBISIETCS MO COBOKYIHBIM IpPH3HAaKaM: IMOCEHIAEMOCTb M
OTBETHl HAa TIIOCTABJICHHbIE Ha JIEKIMSAX BOIMPOCHL, 32 KOTOpBIE WPOCTABISIIOTCS OAaJuIb.
KonunuecTBO HaOpaHHBIX OANIJIOB YUUTHIBACTCS MPU MPOBEACHUH MTPOMEKYTOUHOMN aTTeCTaIUH.

11.5. Meroandeckue yka3aHus sl 00yUYaIOMIMXCSI IO TPOXOXKACHUIO TIPOMEXKYTOYHON
aTTeCTaINH.

[IpomexxyTouHass  arrectaiuss  OOydYarONIMXCS — NPEAyCMaTPUBACT  OLICHUBAHHE
MPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OO0Y4YeHHS 1O muciuiummae. OHa BKIIIOYAET B
cebs:

— 3a4eT — 3To (opMa OIEHKH 3HAHUH, MOTYUYEHHBIX O0yYAIOIIUMCS B XO/€ M3YUYCHUS
y4eOHOM TUCIUTUTHHEI B [IEJIOM HJTU TIPOMEXKYTOUHAs (10 OKOHYAHHH CEMEeCTpa) OICHKA 3HAHUN
00y4aromuMcsl TI0 OTJAEIBHBIM pa3jeliaM JAMCIUIUIMHBI C aTTECTAIIMOHHOW OIICHKOH «3a4TCHO
WIIHA «HE 3a4TEHOY.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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