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AHHOTaNIMA

JuctumumHa «OCHOBBI TPOSKTHPOBAHHUS JIa3EPHBIX CUCTEM» BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocT 12.03.05 «JlazepHas TexHMKa W Jla3epHbIE TEXHOJOTMU» HAIpPaBIEHHOCTU
«JIa3epHasi TeXHHMKA U JIa3epHBIC TEXHOJOTUMY. JluciumuimHa peanusyeTcs kageapoit «No23».

JlucuuiuiHa HaresieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETECHIIHH:

[IK-1 «CnocobeH K pa3paboTKe TEXHOJOTUYECKUX IMPOLIECCOB M3TOTOBJICHUS THUIIOBBIX
Y3JI0B U AeTajell 1a3epHOU TEXHUKH, JJa3€PHBIX ONTHUKO-3JEKTPOHHBIX IPUOOPOB U CUCTEM

[IK-3 «CrocobeH k pa3paboTKe TEXHOJOTHUYECKUX MPOIIECCOB KOHTPOJISI MEXaHUYECKUX,
ONTUYECKUX M ONTHUKO-3JICKTPOHHBIX OJIOKOB, Y3JIOB M 3JIEMEHTOB THUIIOBBIX CHUCTEM IPHOOPOB,
Ja3epHON TEXHUKHU, JIa3EPHBIX OMTUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM)

I1IK-7 «CrnocobeH K y4acTuio B pa3pabOTKe TEXHMYECKHX TpeOOBaHUM M 3agaHuil Ha
MPOEKTUPOBAHHUE THUIOBBIX CXEM IPUOOPOB, Y3J0B U JIeTalel JIa3epHOM TEXHUKH U JIa3€PHBIX
OTITUKO-3JIEKTPOHHBIX MPHOOPOB U CUCTEM)

[IK-8 «CnocobeH k pacuéTy, MpOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO THUIIOBBIX CHCTEM,
npuOOpOB, Y3IIOB U AETalel Ja3epHOW TEXHHKH, Ja3ePHBIX ONTHUKO-3JEKTPOHHBIX MPUOOPOB U
CUCTEM»

CopnepxaHue IUCLMIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C Ha3HAYCHUEM
Ja3epHBIX CUCTEM U YCTPOWCTB, MPUHIUIAMH UX MPOCKTHUPOBAHHS U PabOTHI, TEXHUYECKYIO
peaM3allil0 U  I[POEKTHUPOBAHHE JIA3€PHBIX CHCTEM, OLEHKE TEXHOJOTUYHOCTU U
TEXHOJIOTHYECKOMY KOHTPOJIIO MPOCTHIX M CPEeIHEH CI0KHOCTH KOHCTPYKTOPCKHUX PEIICHHH,
pa3paboTKe THUIMOBBIX MPOIECCOB KOHTPOJS IMapaMEeTPOB MEXAHMUYECKUX, ONTHYECKUX H
ONTHUKOAJIEKTPOHHBIX JIeTalel U y3II0B.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN

KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTeCTaIis B popMe 3auera.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTABISICT 3 3a4eTHBIX eauHUIlbl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

Ienpto mpenofaBaHus IUCHMILIMHBL «OCHOBBI NPOEKTUPOBAHMS JIA3€PHBIX CHCTEMY,
BXOJISIILEH B CHUCTEMY JAMCIUIUIMH Ha KOTOPOH OazupyeTcs MOAroTOBKa OakanaBpOB TEXHUKU U
TEXHOJIOTUM 110 HampaBieHHIO <«Jla3zepHas TEXHHMKA WU JIa3epHbIE TEXHOJOTUW», SBISIETCS
IIOJIyUEHUSI  CTYJIEHTaMU HEOOXOAMMBIX HaBBIKOB B  00JIaCTU  M3Yy4YEHHUS  BOIIPOCOB
(YHKLMOHUPOBAHUS, COBPEMEHHOI'O NPOEKTUPOBAHUS, JIA3€PHBIX CHUCTEM, INpEIHA3HAYEHHBIX
JUIS Pa3IUYHBIX BHJIOB JESITEIBHOCTH, BKIIOYas MH()OPMAIIMOHHBIE CUCTEMbI PeoOpa3oBaHus,
nepeaayn 1 00paboTKH MH(OPMAIIMOHHBIX CUTHAJIOB C UCIIOJIb30BAHUEM JIa3€PHBIX TEXHOJIOTHH,
a TaK)Ke JIa3epHbIE TEXHOJOTUYECKUE CUCTEMBI. DTO MO3BOJIUT UCIOJIb30BaTh OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHbIX IUCLUIUIMH B HPOPECCHOHATBbHON IEATENbHOCTH INPH MCCIEIO0BAHUU
SBJICHUHM, NPOUCXOJAIIMX B JIA3€PHBIX CUCTEMAX, a TAKXK€ B IPEICTABICHHE BO3MOXKHOCTU
CTYACHTaM pa3BUTb U INPOJEMOHCTPUPOBATh HAaBBIKM B OOJIACTH OBJIAJECHUS MPAKTHUYECKUMU
METOJaMHU MX MPOSKTHUPOBAHUS U Pa3padOTKU.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4aCTHHUKaMH
00pa30BaTeIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCIUIUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbraramu ocsoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILIMHBI OOYYalOUIMiicS AODKEH 00JalaTh CIIeTyIOIIMHU
KOMIIETEHIIMSIMU WM UX YacTsAMHU. KoMneTeHIMM 1 MHAMKATOPhl UX JAOCTHXKEHUS IPUBEICHBI B
Tabaune 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHMSI

Kareropus (rpynna) Kon n Koz u HanMeHoBaHME HHIMKATOPA JOCTHIKEHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMIETEHINH
ITK-1 CnocobeHn k
pa3paboTKe
TEXHOJIOTUYECKUX
IIPOLIECCOB I1IK-1.3.1 3HaTh NpUHLMIIBI IOCTPOEHUS U COCTAaB
U3TOTOBJICHUS JIa3epHBIX PUOOPOB, CUCTEM; MaTEPHAIIBI U
[TpodeccronanbHbIe
KOMITETEHIIHH THIIOBBIX Y3108 1 TEXHOJIOTHH, HCTIONB3YEMbIE JUL1 H3TOTOBICHUA
JeTanen Ja3epHou J1a3epHON TEXHUKH; METO/IbI pabOThI C HAYYHO-
TEXHUKH, JJA3€PHbIX | TEXHUYECKOH JINTepaTypoit U nHpopmanuei
OITHUKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM
ITK-3 Criocoben k
pa3zpaboTke
TEXHOJIOTHUECKHUX [IK-3.B.1 BnageTs MeTO1aMu pacueTa
MIPOLIECCOB KOHTPOJIS | MapaMeTPOB U XapaKTEPUCTHK ONTHUKO-
MEXaHUYECKHUX, 9JIEKTPOHHBIX Y3JI0B M 3JIEMEHTOB; BbIOOpa
ONTUYECKUX U AJIEMEHTOB JIa3€PHBIX ONITUYECKUX CUCTEM,
OITUKO- HCTOYHUKOB U IPUEMHUKOB JIa3€pPHOTO
[TpodeccuonanbHble i .
KOMITETEHIIMH AIIEKTPOHHBIX U3ITy4eHus; BbIOOpa KOHTPOJIbHO-U3MEPUTEIBHOM
OJI0KOB, Y3J10B U annaparypsl; KOHCTPYHPOBAaHUS TUIIOBBIX
AIIEMEHTOB THUIOBBIX | JeTajiel M (YHKIIMOHAIbHBIX YCTPOMCTB
CHCTeM NMPUOOPOB, JIa3€pHON TEXHUKH, OLIEHKH MX TEXHOJOTUYHOCTH,
Ja3epHON TEXHUKH, | pacdera Ioka3aTesel KauecTBa; pa3padoTKu
Ja3epHbIX ONTHKO- KOHCTPYKTOPCKOM JOKYMEHTALNIO
AIIEKTPOHHBIX
prOOPOB U CUCTEM




[1K-7 CriocobeH k

y4acTHIO B [IK-7.Y.1 yMeTh aHaTM3UPOBATh TEXHUYECKUE

pa3paboTke TpeOOBaHUs, IPEIbIBIIEMBbIC K

TEXHUYECKUX paspabaTbIiBaeMbIM ONITUYECKUM y3JIaM U

TpeOOoBaHUH U 9JIEMEHTaM JIa3€PHBIX TPUOOPOB U CUCTEM;

3a/laHHui Ha oTpeAensiTh, GopMyIUpOBaThH U 0OOCHOBHIBATD
[TpodeccnonanbHbIe | MPOSKTUPOBAHHE TpeOoBaHUs K pa3pabaThIBAEMbIM y3JIaM U
KOMIIETEHIIUH TUIIOBBIX CXEM 3JIEMEHTaM JIa3epHBIX TPUOOPOB U CUCTEM;

puOOpOB, Y3JI0B U 000CHOBBIBATH IpeJIaraeMble TEXHUYECKHE

JieTanei 1azepHon peuieHus Npu NPOEKTUPOBAHUH Y3JI0B U

TEXHUKHU U JIA3EPHBIX | 3JIEMEHTOB JIa3ePHBIX MPHUOOPOB U CUCTEM C

ONTHKO- MpUMEHEHHEeM HH(OPMALIMOHHBIX PECYPCOB U

AIIEKTPOHHBIX TEXHOJIOTHH

pruOOpPOB U CUCTEM

ITK-8 CnocobeH k

pacuéry,

IIPOEKTUPOBAHUIO U

KOHCTPYHPOBAHUIO

TUIIOBBIX CUCTEM, [IK-8.B.1 BnageTs MeTO1aMu paccyeTa
[Tpodeccuonanbubie

npuOOpOB, Y3IIOB | MApaMETPOB U XapaKTEPUCTUK ONTUYECKUX Y3JIOB
KOMITETCHIINH

JleTajneu J1a3epHou
TEXHUKH, JIA3€PHBIX
OINTHUKO-
3JIEKTPOHHBIX
IpuOOpPOB U CUCTEM

Ja3epHBIX MPUOOPOB U CUCTEM

- «Du3ukKay;

2. Mecro nucuumminHb B cTpykType OI1
JucuuiuinHa MoXeT 0a3upoBaThCs Ha 3HAHUAX, paHee IPUOOPETEHHBIX CTYJEHTaMH IIpU
W3Y4YEHUU CIENYIOINX AUCIUIUIMH:
- «Maremartuka-1 (AHanuTHYEeCKast FTeOMETPUS U JIMHENHas aiaredpa)»;
- «Maremaruka-1 (MaTemaTuueckuil aHaJIN3)»;

- «PaaroTexXHMUECKHEe e U CUTHAIIBD;
- «DJEKTPOHUKAY.
3HaHMsI, MOJIyYEHHBbIE NpPH H3YYEHMHM MaTepuana JaHHOW JUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U UCIIONB3YIOTCS IPU U3YYEHUU IPYTUX JUCLIUILINH:

- «[IpoexTrpoBaHue Ta3ePHBIX TEXHOIOTMUECKUX KOMILIEKCOB);

- «OnTHYeCcKHE CUCTEMBI CBA3NY,
- «JlazepHble HHPOPMALIMOHHBIE CUCTEMBI KOCMUYECKHUX allllapaToBy;

- «OCHOBBI KOHCTPYUPOBAHMSI ONTUYECKUX U Ja3epHBIX IPHUOOPOB U CHCTEM .

Tabnule 2.

3. O0beM U TPYAOEeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYLOEMKOCTh JIUCITUIIIIMHbI

TpynoemMkocTs 1o
Bun yueGHoM paboTh Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)




H3 Hux uacoe npakmuueckoi no020moeKu 34 34

AyoumopHhule 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
npakTuaeckune/cemunapckue 3anstus (I13), 17 17
(gac)
naboparopusie padbots (JIP), (dac) 17 17

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

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) S57 S57
Buo npomesxcymounon ammecmayuu. 3ayer,

mudd. 3ager, sk3amer (3auer, Judd. 3au, | 3auer 3auer
DK3.**)

*x -
HpI/IMeanI/Ie . KaHJIUJIAaTCKUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCIUITIIMHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (dac) (gac)
Cemectp 7
Paznen 1. OcHOBBI IPOEKTUPOBAHUS
Tema 1.1. YpoBHU npOeKTHPOBaHUS 5 4 4 19

Tema 1.2. Kpurepun olieHKH KauecTBa
MIPOEKTUPYEMBIX CHCTEM

Pazgen 2. IIpoexTrpoBanue ja3epHbIX
MH()OPMAIMOHHBIX CUCTEM

Tema 2.1.JJaTunkn GU3NUECKUX BETHUUH 6 7 8 19
Tewma 2.2. JlazepHble IWHUK TIepeadn HHGOpMaIH
Tema 3.3. Onruueckasi 06padoTka nHGopManruu

Paznen 3. TexHonornueckue jga3epHble CUCTEMBI
Tema 3.1. OOpaboTka MaTepuaIoB

Tema 3.2. CBapOYHBIE CHCTEMBI 6 6 > 19

Tema 3.3. Jla3zepHble CHCTEMBI B MUKPORJIEKTPOHUKE

Hroro B cemectpe: 17 17 17 57
HUroro 17 17 17 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarIMMHUCS  OINpENeJeHHbIX  TPYAOBBbIX  (YHKUMH,  CBSI3aHHBIX C  Oy;yei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIA

HOMCp pa3aciia HazBanue u COACPIKAHUC PAa3CIIOB U TCM JICKITUOHHBIX 3aHATHH

1 OCHOBBI NIPOEKTHPOBAHUSA

KBanudukanus nazepHsix cucrteM. Kpurepuu oneHKH KadecTBa Ja3epHbIX
CUCTEM. YPOBHHM TNPOEKTUPOBAaHUSA. MeToNbl pelleHHs] HeladIOHHBIX
3a1a4. broyHo-nepapxudeckuii moaxoa K MpOeKTUPOBAHUIO

2 IIpoexTUpoBaHue Jia3epHBIX HH(POPMALMOHHBIX CHCTEM




Jatuuku pusndeckux BennurnH. OnTryeckre BOJIOKHA AJis JaTYuKOB. Jlazepbl
U (QOTONPUEMHUKH Uil JAaT4yukoB. ONTUYECKHE DSIEMEHTHl M CXEMbI
naTuyukoB. [IpoekTupoBaHHe [aTYMKOB C BOJOKHOM B KauecTBE JIHMHHUU
nepenaud. JlaTuuku C BOJOKOHHBIMH UYYBCTBUTEJIBHBIMU 3IIEMEHTaMHU.
[IpoexkTupoBaHME€  OTKPBITBIX  JA3€PHBIX  MHMOPMAIIMOHHBIX  CHUCTEM.
PacnpocTpanenune naszepHoro u3nydeHHs 4epe3 aTtmocdepy. Bribop
9JIEMEHTOB M pacueT OCHOBHBIX MapaMEeTPOB Jia3epHbIX MHGOPMAIIMOHHBIX
CUCTEM. DHEPreTUYECKUE pacueThl MPOTSHKEHHBIX JIMHUN Mepelaun

3 TexHos0rnyeckme jga3epHble CHCTEMbI

Knaccudukanus texnomorndyeckux cuctem. OOoOCHOBaHHE W BBIOOp THIIA
nazepa cuctembl. OOocHOBaHUE pexuma padboThl. PazpaboTka onTuyeckoin
cuctembl Jasepa. I[IpoekTupoBaHHe CHCTEMBbl YIpPaBIEHHUS JA3epPHBIM
uznydenueM. [IpoekTupoBaHue nazepHbIX cucTeM 00pabOTKHM MaTepuasoB.
CucreMsl 1a3epHON CBAPKU METAJIOB

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux Ne
DopMBbI o
Ne . TpyoeMKOCTb, | TPAKTHYECKOH | pa3/erna
TeMbl IPaKTHUECKUX 3aHATHIH | MPAKTHYECKUX
/o o (dac) IMOJTOTOBKH, | TUCIIMII
3aHATHH
(dac) JIUHBI
Cemectp 4
1 | [IpoekTupoBaHue JIa3E€PHBIX WNHTepakTuBHAs 3 3 2
JATYNKOB TOUYCYHOTO THUTIA dbopma
2 | PacnpeneneHHbIe TaTYNKH rpynmnoBas 3 3 2
3 | [IpoexTrpoBaHKUE OTKPBITHIX JMCKYCCHSI 3 3 2
JUHHAN niepeaad nHhopMaIuu
4 | BonokoHHBIE 3 3 2
MH(OPMAIIMOHHBIE CHCTEMBI
5 | Jlazepnas obpaboTka 3 3 3
MaTepHasoB
CapouHble Ja3epHbIe 2 2 3
CUCTEMBI
Bcero 17 17

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 6
1 | JlazepHblil nanbHOMED 4 4 2
2 | JlazepHas nuHus nepenaun TB curnana 4 4 2
3 | JIazepHblil 1aTYMK TEMIIEpPaTyphbI 4 4 2
4 | JIazepHas pe3ka MaTepuasoB 5 5 3
Bcero 17 17




4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs

Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabnuua 7 — Bugsl caMoCTOSTeNIbHOW PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
37 37
qucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P) 10 10
[ToaroroBka K TEKyIieMy KOHTPOJIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (ITA)
Bcero: 57 57

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS IO TUCIUIUTHHE (MOJIYJTIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 8.

Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

Mudp/

URL anpec bubnuorpaduueckas cepiika / URL anpec

KonnyecTBo 3K3eMILIApOB B
oubsnmoreke (kpome
AIIEKTPOHHBIX AK3EMILISIPOB)

621.373 3sento O. [IpuHuumnel na3zepos, U3z 4eTBeproe, M.,

3-43 2008, 416 c.

g3 (1), @0 (2),
I'C (2), CO (8)

621.373 | T.IL.Mumypa, O.FO. Ilnaronos. IIpoexTupoBanue 90
M-71 nmazepHbIX cucrteM. Yd4. mocooue, I'VAIIL, CIIo,
2006, - 98 c.
681.8 M. Sur. OnTuka ¥ J1a3epsl, BKJIOYas BOJIOKOHHYIO 7
51-60 ONTUKY U ONTHYECKHE BOJIHOBOABL Ilep. ¢ aHri. -
M.: Mup. - 2005. — 544 c.
7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcos UH(pOPMAaIMOHHO-

TEJIEKOMMYHUKAIMOHHOW cetn  «UHTEepHETY,

npuBeseH B Tabmure 9.

HeO6XOJII/IMI)IX JIA  OCBOCHUSA AUCIIHUIIIINHBI




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HWH(MOpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec HanmenoBanue

http://lib.aanet.ru/ Hoctyn B DBC «JlaHb» 0CyIIeCTBIASCTCS IO J0TOBOPY
Ne 695-7 o1 30.11.2011.

Hoctyn B ObC «ZNANIUM)» ocyiecTBisieTcs mo
noroopy Ne 186-ObC ot 08.02.2012.

http://regstands.guap.ru/db/docs/7.32- | TOCT 7.32-2001. Otyer 0 Hay4HO-HCCIIEI0BATEIHCKOM

2001.pdf pabore. CTpyKTypa 1 npaBuiia 0opopMIICHUS
http://guap.ru/guap/standart/prim.doc | IIpumepsr GubaHOrpaduueckoro omucanus o ['OCT
7.1-200

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca M0 JUCIUILIHHE.
[Tepeuenp nUCTONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabuune 10.

Tabmuna 10— [lepeueHsr nporpaMMHOT0 00€CIICUCHHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, IPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepHUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOIMMOCTH)
1 | MyneTuMenuitHast JIeKIHOHHAS ayTUTOPHS 51-06-03

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB Uil IPOBEICHHs IPOMEKYTOUHOH aTTecTalluu

By npomexyTO4YHOM aTTecTalnuu [IepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOIpocCoB;
TecTsr;
3amaun.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUIMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU




KOMITETCHIINM, KOTOpasi puBeieHa B Tabymie 14. B Tedenne ceMecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS cYOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBLHOW JIMTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMe0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeIMATM3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JCSITEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeIMaTN3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUW 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— 9YaCTHYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIIHLHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepedenp BonpocoB (3a7au) i HK3aMeHa A
UHIMKaTopa
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
No Kon
[Tepeuens BompocoB (3amay) ams 3a4yera / Audd. 3auera
/1 p p (3a1a) o WHJUKAaTOpa
1 | CrpykrypHas cxema JIeHCTBUS J1a3epa, yCUICHHE B KBAHTOBON CHCTEME. [K-1.3.1




2 | OMHOMOMOBEIN PeXUM reHepaluu
3 | Monynsust JOOPOTHOCTH B J1a3zepax
4 | CuHXpoHHM3alMs MOl B MHOTO4YAaCTOTHOM JIa3epe
5 | Knaccudukanus na3epHbIX CUCTEM
6 | Kpurepuu olleHKH KauecTBa Ja3epHBIX CUCTEM
7 | OcobeHHOCTH MPOCKTHPOBAHMSI JITA3EPHBIX JTATYHKOB
8 | Tunbl onTHYECKUX BOJIOKOH B JATUMKAX
9 | Ocobennocty 1a3epoB ¥ (HOTONPUEMHHUKOB JIsl JATYUKOB
10 | Onrryeckue cxeMbl JaTYUKOB
11 | IlpoexTupoBaHKEe AATYUKOB C BOJOKHOM B KaUECTBE JIMHUU IEpeaadn [IK-3.B.1
12 | IlpoexTupoBaHUE AATYUKOB C BOJJOKHOM B KQU€CTBE UYBCTBUTEIHHOIO
HJIEMEHTA
13 | IlpoexTupoBaHUE CUCTEM IE€PEIaYH C UCIIOJIb30BAHUEM ONTHYECKOTO
BOJIOKHA
14 | Pacuer OCHOBHBIX KOMIIOHEHTOB CUCTEM
15 | DHepreTnyeckue MOTEHIMAT M 0aJaHC CUCTEMBI IIK-7.V.1
16 | OcoGeHHOCTH Mepeauu JIA3EPHOTO H3IYUSHHSI IT0 OTKPBITOMY KaHAITY
17 | CoctaB 1 ONITUYECKHE CBOMCTBA aTMOCHEPHI
18 | PacnpocTpaHeHue 1a3epHOTO H3ITyUeHHs Yepe3 aTMochepy
19 | CtpykTypHas cxema OTKPBITOM J1a3epHON JIMHUU NIepeadn
20 | Oco0eHHOCTH MPUEMHHKA U MepelaTYMKa OTKPBITOH JIa3epHOM CHCTEMBI
21 | IlpoekTrpoBaHUE Ja3epHBIX YCTPOUCTB 00pabOTKH HH(OpMAIIH [IK-8.B.1
22 | Pacyer akyCTOONTHYECKHX aHAJIN3aTOPOB CIEKTPa
23 | Pacyer akyCTOONTHYECKUX KOPPEISTOPOB
24 | CucreMbl 00pabOTKH MaTepHaIOB, TPeOOBaHUS
25 | DHepreTudecKuil pacder U BLIOOD Ja3epa
26 | OcoOEHHOCTH JIa3epPHOW CBAPKH
27 | IIpoexkTupoBaHye CBAPOYHOUN CHCTEMBI

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIONTHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabwmIe 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM paboThI

Ne n/m .
KYpCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne . Kon
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
n/n MHAMKATOpa
1 NHXeKIIMOHHbIE JTa3epbl OTHOCITCS K: TIK-1.3.1
A) OIYIPOBOJHUKOBBIM Ja3epam
b) sxcumepHbIM N1azepam
B) TBepaoTenbHBIM J1azepam
") ’KMJIKOCTHBIM JIa3epbl
2 DKCHUMEpPHBIE JIa3ephbl U3TyYatoT:

A) duoneToBoe U3NyueHNE




b) kpacHoe uznyuenue
B) UK uznyuenue
') xentoe uzinyuenue

KakoBbl KITIOYEBBIE AacIEKThl, KOTOPbIE HEOOXOJMMO YYHTHIBATH IPH
MPOSKTUPOBAHUH JIA3€PHBIX CHUCTEM, U B KAKOM TOPSIKE OHH JIOJKHBI
OBITh paccTaBJICHBI 110 3HAYUMOCTHU?

A) onTHMHU3AIKSA ONITHYECKOM CXEMBI

b) npoekTupoBaHue CUCTEMBI OXJIKICHUS

B) yuer maTepuanioB U TEXHOJIOTHIA IS U3TOTOBICHUS KOMITOHEHTOB

I") BBIOOp THTIA Na3epa

YcranoBure COOTBECTCTBHC MCKOY THIIaMHU JIa3€poB u ux
XapaKTECPHUCTUKAMMU:

A) Bricokas 3 GeKTHBHOCTD U 1) I'a3oBblit na3ep
KOMITAKTHOCTb

b) Ucnonp3yeT akTUBHYIO cpeay B 2) [lonynpoBOIHUKOBBII
BUJI€ TBEPJOIO BEIECTBA nasep

B) Otnuyaercst BbICOKOM 3) TBepaoTENbHBIN J1a3ep

MOITHOCTBIO U CTAOUJIBHOCTBIO
I') I[Ipumensier onTuyeckoe BoJIOKHO | 4) BonokoHHbI 1azep
JUIs TEeHEpalluy JIa3epPHOro CBETa

3anummte BIOpaHHBIE HUGPHI IO COOTBETCTBYIOIINMHU OyKBaMH:
A b B r

Hanumure otnmuune nudpaknuu Pamana-Hara ot qudpakuun bparra

Jlazepsl Ha KpacUTEIIAX UMEIOT:

A) MIUPOKUI CTIEKTP U3ITYUCHHSI U MTO3BOJISIT IIepecTpanuBaTh YaCTOTY

b) ¢puxcupoBaHHYIO YaCTOTY H3ITy4SHHUS

B) no3BomnsitoT obecriednBaTh MIABHYIO MEPECTPONRKY YaCTOTHI B TOIBKO
OUYEHb Y3KOM JTMana3oHe

') oueHb MIUPOKYIO AMArpaMMy HallpaBIE€HHOCTH

[TapameTpuueckrie reHepaTopbl CBETa UMEIOT:

A) pUKCHPOBAHHYIO YaCTOTY U3IyUEHUS

b) no3BossA0T o0ecrnieunBaTh IIaBHYIO EPECTPONKY YAaCTOTHI U3JTyUEHHS
B) odeHp mupoKkyro 1uarpaMMmy HarpaBiIeHHOCTH

') oueHb MUPOKYIO JUarpaMMy HallpaBJI€HHOCTH

KakoBbl ~ OCHOBHBIE  MpPEMMYIIECTBA  JIa3€pHBIX  TEXHOJOTUH B
IPOMBIIUIEHHOCTH, ~ MEOUIMHE WM HAy4YHbIX  HCCIEIOBaHUAX?
Pacrnionoxxure oTBETHI B OPSAKE 3HAUUMOCTH:

A) BbICOKasi TOYHOCTh U MUHMMAaJIbHAsl 30Ha TEPMUYECKOTO BIUSHUS

b) Bo3MOKHOCTH 00pabOTKH pa3IMyUHbIX MaTepUanoB (METalIbl,
IUTACTHKH, TKaHU U Jp.)

B) adbpexTrBHOCTD U CKOPOCTH BBITIOTHEHUS OTIEpaIIit

') orcyTcTBHE KOHTaKTa ¢ 00pabaThIBa€MbIM MaTEpPHAIOM

J1) mmpokuii cCnexkTp NPUMEHEHUsI B Pa3IMYHbIX OTPaCIix

Y cTaHOBUTE COOTBETCTBUE MEXKY OCHOBHBIMU KOMIIOHEHTAMU JIa3€PHOU
CUCTEMBI U UX QYHKIUSMU!

A) OGecrnieunBaeT BO3MOKHOCTD 1) AkTuBHas cpena
HapamuBaHUs YHEPTUH JIa3ePHOTO

W3ITy4eHUs

b) YBennuuBaer a3 pexTUBHOCTD 2) Onruveckuii
npeoOpa3oBaHKs SHEPTUU B J1a3€PHOE pPE30HATOD

[IK-3.B.1




W3ITy4eHUe
B) ®opmupyer u ycunuaeT nasepubiii | 3) Mcrounuk
MTy4O0K
I') Coznaet ycnoBus it Bo30ykaeHust | 4) OnTudeckue 3IeMEeHThI
aTOMOB WJIM MOJICKYJI

3anummre BIOpaHHBIE HUGPHI O COOTBETCTBYIOIIMMH OyKBaMH:

A b B r
10 | Kak co3naBare HUPKYISPHYIO TOJISIPU3AUI0?
11 | JIazepHBIC TEXHOJOTHH OCHOBAHKI Ha: IIK-7.V.1
A) YHUKaJIbHBIX XapaKTE€PUCTHUKAX J1a3€pPbl
b) nanorexHomorusx
B) Ha xuMHyecknx 0cOOEHHOCTSIX CTPOCHUS MaTepuaa
') cnocoOHOCTH BelIecTB BpallaTh IIOCKOCTh MOJSIPU3aIN
12 | CoOCTBEHHBIC YaCTOTHI ONITUYECKOTO PE30HATOPA ONIPEICIISIFOTCS:
A) ko3 puImeHTOM OTpakKeHHS 3epKall pe30HaTOpa
b) pasmepamu 3epkan pezoHaTopa
B) nnuHOI pe3oHaTopa
13 | Pacmonoxute B mopsiiKe 3HAYMMOCTH (HaKTOPBI, KOTOPBIE HEOOXOIUMO
YUUTHIBATh MPHU BIOOpE aKTUBHOM CpeIbl AJIs Jia3epa:
A) nnuHa BOJIHBI U3JTyYEHUS
b) cnexTpanbHble XapaKTePUCTUKHU
B) addhexruBHOCTS BO30Y XK ICHUS
') cTabuabHOCTD U IOCTYITHOCTh MaTepuana
14 | YcTaHoBUTE COOTBETCTBHE MEXK]Y METOJIAMU MOYJISIIIMH JIA3€PHOTO
U3ITyYEHUS ¥ UX OMHUCAHUSMU:
A) VI3aMeHeHne aMIUTUTY/IbI J1a3€PHOTO 1) AMmuurynHas
U3JIy4eHUs MOJYJIALIUS
b) VI3meHeHune yacToThl U3ITy4eHUs! 2) YacToTHas MOTYJISLMS
B) U3menenue ¢a3zbl 1a3epHOro 3) UmnynscHast
CUTHaJIa MOTYJISIIIHS
I') 'enepanyist KOPOTKUX UMITYJIBCOB 4) ®a3oBas MOy
JIA3€PHOT0 U3JIyYEHUs
3anumure BIOpaHHbIE HU(PHI MO COOTBETCTBYIOIIMMHU OyKBaMHM:
A b B r
15 | Yro Takoe aKkyCTOONTHYECKHI NepecTpanBaeMblil GuiabTp n3odpaxeHus?
16 | JInuHa BOJHBI TEHEpAINH Ja3epa Ha UTTPUII-aJIOMHHAEBOM I'paHaTe [IK-8.B.1
COCTaBJISIET:
A) 2,15 MM
b) 0,74 Mxm
B) 1,06 Mmxm
17 | MomHOoCTh U3Ty4eHHUs a0COIIOTHO YEPHOTO TENa ONpeIeNsIeTcs:
A) MOUTHOCTBIO MOTJIOMEHHOTO UM HU3ITyYEHUS.
b) nnvHO# BOTHBI MOTJIOMIEHHOTO UM H3TYYCHHUS.
B) abGconmoTHOM TemmepaTypoi AToro Tena
18 | Pacmonoxxute B MOpsiAKE 3HAYMMOCTH YTBEPKICHUS, XapaKTePU3YyIOLIe

POJIb OXJIAXKIACHHS B IPOSKTUPOBAHUM JIA3€PHBIX CUCTEM:
A) yMeHbIIIeHHE TepMaJIbHBIX HCKAKCHUN




b) yBennuenne koaduureHTa moae3Horo AeicTBUS
B) mognepxanue TemnepaTypbl aKkTUBHON CPEIb
') mpojyieHne cpoka Ciry>k0bl KOMIIOHEHTOB

19 Y cTaHoBUTE COOTBETCTBHE MCXKAY napaMeTpaMu JIa3€pHOTO U3JIYUCHUA U
X 3HAYCHUSAMMU:

A) Yka3bIBacT Ha HANPABJICHHUE 1) lnmuHa BOJIHBI
K0J1e0aHuM 3JIEKTPUYECKOT0 OIS

b) OnpenensieT nBeT J1a3epHOro JIyda 2) Yactora

B) Cas3ana ¢ k0J1MueCTBOM SHEPTHH, 3) MomnocThb
nepelaBaeMoi B €TUHUIYY BpEMEHH

I') OOpatHasi BeTM4MHA AJTHMHBI BOJTHBI 4) Ionspuzanus

3anuiuTe BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIUMU OYKBaMHU:
A b B r

20 | Yto co0oi mpeACTaBISIOT HHTETPATHLHOONTHIECKHE aKyCTOONTHYECKHUE
ycTporcTBa?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PaboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepuaibl,  ONPEACISAIONME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U IPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsi 00y4aroMIMUXCsl 10 OCBOEHUIO UCIUIITUHBI

11.1. Meronuyeckue ykazaHus A OOy4yarOUIMXCSd MO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHMe COBpPEMEHHOH JEKIHMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO IO3HAHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JeKIusl BBINOIHIET METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[Tnanupyemsbl pe3ynbTaThl IPU OCBOEHUHU O0y4YarOUIMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NPO(PECCHOHANBHO—JENOBBIX  KauecTB, JIIOOBM K MpPEIMETy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TOJy4YyeHHEe 3HAaHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA OJIMKalIINe Tobl;




— HayyuTcsd METOAMYECKH oOpalaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU H
MIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

— IOJIy4eHHE TOYHOI'O IOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepuan MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM Pa3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUM KOPOTKMX JTUCKYCCH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npenocTaBieHus JEKIUOHHOIO MaTeprara:

— Ipe3eHTauus JEKUUOHHOIO MaTepualla B MyJbTUMEIUIMHON ay JUTOPHH;

— yKa3zaHue HauOosiee BaKHBIX BOIIPOCOB B JAHHOM KYpCE;

— KpaTKas JUCKYCCHS IO JCKLIMOHHOMY MaTepHaiy;

— uHbopManys O [OMOJHUTENbHBIX MaTepuallaX, HEOOXOIUMBIX [UIs HMOHUMAaHMS
JIEKIIMOHHOI'O Kypca.

11.2. TlpakTHueckoe 3aHATHE SBIACTCS OJHOH M3 OCHOBHBIX (DOpPM OpraHu3aIUH
y4eOHOro Mpolecca, 3aKJIYarolascs B BbINOJIHEHUH OOYYaIOIIMMMCA IOJ PYKOBOJACTBOM
IpenojaBaTesisi KOMIUIEKCa y4eOHbIX 3aJaHU C 1I€TIbI0 YCBOCHUS HAYYHO-TEOPETHUECKUX OCHOB
y4eOHOI TUCIMIUIMHBI, TPUOOPETEHUs] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOM JeSITEIbHOCTH.

Lenbro MPakTUYECKOTO 3aHIATHS JJIs1 00YJaIOMIerocs SBISETCS NPUBUTHE 00ydJaronieMcs
YMEHUH 1 HaBBIKOB IPAKTUYECKOH J1eATENbHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yJaIOMIeMCs PAKTHYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TNpU PELeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4ECHUs KOHKPETHOW yueOHOM
JUCLIUIINHBL,

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBINOJIHEHUS 33 JaHUIA;

— obecrnedeHne palMOHATIBHOIO COYETaHHs KOJIJIEKTMBHOM W MHIMBHUAYaJIbHON (GopM
00y4eHwusI.

DyHKINN TPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

—  BOCIIMTATENIbHAs.

ITo xapakTepy BBINOJHAEMBIX OOYHYAIOIIMMCS 33JaHUN IO TNPAKTHUECKUM 3aHATUSAM
HOJPa3IeNIAI0TCS Ha:

— O3HaKOMMWTEJIbHBIE, IPOBOJAUMBIE C LEIbI0 3aKpeIyIeHUs U KOHKpETH3aluu
W3Y4YEHHOTO TEOPETUUYECKOTO MaTEpHalIa;

— aHaJIUTUYECKHE, CTaBsIIME CBOCH 1LIEJIbI0 MOJydYeHHe HOBOM MH(OpMaIMK Ha OCHOBE
(dhopMai30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSA3AHHBIE C MOJIYyYECHHUEM HOBOW MH(POPMAIUHU ITYTEM CaMOCTOSITEIILHO
BBIOPAHHBIX MOXO00B K PELICHUIO 3a]1ay.

@®opMbl OpraHM3allMd MPAKTUYECKUX 3aHATUN OMNpPENesiloTCS B COOTBETCTBUU CO
cnenr(uyeckuMu OCOOEHHOCTSIMHM Y4eOHOM TUCHMIUVIMHBI U IensMu oO0ydeHus. OHU MOTYT
MIPOBOAUTHCS:

— B UHTEpakTUBHOM ¢opMme (pelleHue CUTYallMOHHBIX 3aJa4, 3aHATUS [0
MOJICJIMPOBAHUIO  PEAJIBHBIX  YCJIOBHUM, JEJIOBBIE WIPBl, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHSTHS, BHIE3THBIEC 3aHATHUS B OpraHu3aluu (MpeAnpusiTus), nenoBas yueOHas
Urpa, posieBasi WUrpa, IICUXOJIOTMYECKUN TPEHHUHI, KEHC, MO3TOBOH IUTYypM, TIpYNIOBbIE
JTUCKYCCHH);



— B HE MHTEPAaKTUBHOU (hopMme (BBINOJIHEHUE YNPAKHEHUMN, PEIICHNUE THIOBBIX 33734,
pellIeHNe CUTYAl[MOHHBIX 3314 U APYTOE).

11.3 Metoauveckue ykazaHusi st OOydYaAIONIUXCS 1O MPOXOXKACHHUIO TaO0pPaTOPHBIX
pabor

B xone BbImonHEHHs 1a0OpPaTOpHBIX paboTa OOYYAIOIIUICS MIOMKEH YIIIyOuTh |
3aKpeNuTh 3HAHUS, NMPAKTUYECKHE HABBIKM, OBJA/IETh COBPEMEHHOW METOIMKOM M TEXHUKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTtopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Boimonnenue nabopaTopHbIX paboOT 0OydarolmuMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 Y 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTallu3alls TEOPETUYECKUX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALINU 110 U3y4aeMON AUCIHUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOM  paboTel ¢ 1abopaTopHBIM
000py/TI0BaHUEM U IPUOOPAMH.

3ananue u TpeOOBaHUs K IPOBEICHUIO JTa0OPATOPHBIX paboT:

— H3yuYeHHUE MHCTPYKIIMH M0 dKCIUTyaTaluu JabopaTopHOTO CTEH/ A,

— U3yuYeHHUE TEeXHUKU OE30MaCHOCTH MPHU padoTe C Ia3epHBIM U3ITyUYCHUEM.

Ctpykrypa u ¢opma oTueTa 0 1abopaTopHOii paboTe:

— OTBEThI Ha BONPOCHIL, IpUBeIEHHBIE B Tabmue 19.

TpeboBanust k oopMIIEHHIO OTYETA O JTAOOpaTOPHOU padoTe:

—  TUTYJIbHBIN JIUCT;

— KpaTKo€ OMHUCAHUE IEIH J1Ja0opaTOpHOU pabOTHI;

—  pe3yibTarhl;

—  pacyersl;

—  BBIBOJIBL

— M3YyYeHHUE TEeXHUKH 0e30MaCHOCTH MPU paboTe C Ja3epHbIM HU3ITyYEHUEM.

11.4 Mertonuyeckue yka3zaHus JUIsl 0OOy4arOUIUXCs MO MPOXOKICHUIO CaMOCTOSTEIbHON
paboTsl

B xoje BBIMOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYAIOIIHIiCS BHIMOTHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs GopMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUs
¥ HaBBIKA B YCBOGHHWH M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWH, 00ECIeUnBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKUM TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTePHA 10 JUCIHILTHHE,;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00y4aromuxcs
10 3204HON (hopMe 0OyueHUs ).



11.5. MeTtonuueckue ykazaHUs I 00YYAIOMIUXCS MO TMPOXOXKICHUIO TTPOMEKYTOUHOM
aTTecTaluu

[Ipomexxyrounass  arrectanss  OOydyarOIIMXCs — TPEAyCMaTpUBAaeT  OICHHBAHUE
IPOMEXYTOYHBIX ¥ OKOHYATENBHBIX Pe3yJbTaToB OOyueHHs 1o aucuuruinHe. OHa BKIIOYaeT B
ceos:

— 3aueT — 3To (hopMa OLIEHKU 3HAHUI, MMONYYSCHHBIX OOYYAIONIMMCS B XOJ¢ M3y4YCHUS
y4€OHON JTUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYAaHUU CEMECTPA) OLICHKA 3HaHUMI
00yJarmuMCs 10 OTIEIBHBIM pa3jeliaM TUCIUILUIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WIH «HE 324TEHOY.

Cucrema OLEHOK IpPU MPOBEACHUU NPOMEKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKylmeM KOHTPOJE YCIIEBACMOCTH U
MIPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

Metoaudeckue  yKazaHus IS OOydalomMXcs  yKa3aHUs 10  TPOXOXKICHHIO
MIPOMEKYTOUHOM aTTeCTallH MPEACTaBIEHBl B METOIMYECKOM ITOCOOUH Ha caiTe Kad.23.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






