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AHHOTaAITUI

JucuunnuHa «ONTO3IEKTPOHHBIE YCTPOWCTBA MOHHTOPHHTA OKPYXKAIOMICH Cpeab»
BXOJIUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO O0Pa30BaHUS — IPOTPAMMy MAarucCTPaTyphl O
HANpPaBIEHUIO TOATOTOBKM/ crenuanbHocTH 12.04.02 «OnTOTEeXHHMKa» HAMpPaBIEHHOCTU
«ONTHKO-3JIEKTPOHHBIE TIPUOOPHI U KOMIUTIEKCHD. JlucimminHa peanu3yercs kadempoid «No2 1.

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMIIETCHIIUHI:

IIK-2 «CrnocoOHOCT K aHaAIM3y COCTOSIHHS HAYYHO-TEXHHYECKOHW IPOOIIEMBI,
TEXHUYECKOTO 33/J]aHHs U TOCTAaHOBKE LIEJH U 3a7a4 MPOCKTUPOBAHUS ONTHYECKUX U ONTHKO-
AIIEKTPOHHBIX MPUOOPOB, CHCTEM M KOMILIEKCOB Ha OCHOBE MOJ00pa M U3yUEHUs TUTEPATYPHBIX
Y MMIATEHTHBIX UCTOYHHUKOBY

IMK-3 «CnocoOHOCTh K BEIOOPY ONTHMAILHOTO METOA CO3/IaHUSI HOBBIX ONTUYECKUX U
OTITHKO-3JICKTPOHHBIX MPUOOPOB M KOMILIEKCOB M pa3pabOTKEe MPOTpaMM KCIIEPUMEHTATBHBIX
WCCJICTOBAHM, MPOBEICHUIO ONTHYECKUX, (OTOMETPUUCCKUX U IICKTPUUECKUX H3MEPEHUU C
BBIOOPOM TEXHMUECKHUX CPEACTB U 00PaOOTKOM PE3yIbTATOBY

[NK-4 «CrocoGHOCTh K OINpENeICHUI0 HANpPaBICHUH U CONEP>KAaHHIO MCCIICAOBAHUMA 1O
pa3paboTKe M CO3/IaHUIO HOBBIX KBAHTOBO-ONTUYECKUX CHUCTEM JIJIsl PEIICHUS 3a/1au HaBUTAIUH,
CBSI3U U KOHTPOJISi KOCMUUYECKOTO MPOCTPAHCTBAY

ConepkaHre NHUCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C OOIIMMH
OPUHIUIAMUA TOCTPOCHUS ONTHUKO-3JIEKTPOHHBIX CHCTEM 3KOJOTMYECKOIO0 MOHHMTOPHUHTA,
OCHOBAaMH  CHCTEMOTEXHHYECKOTO TPOCKTHUPOBAHMS  ONTHKO-DJICKTPOHHBIX  KOMILJIEKCOB,
OCHOBaMH CXEMOTEXHUYECKOTO MPOECKTUPOBAHUS OTJAEIBHBIX MOAYJIEH U YCTPOUCTB, BXOASAIINX
B COCTaB ONTHKO-3JICKTPOHHOTO KOMITJIEKCA SKOJIOTUYECKOTO MOHUTOPHHTA..

[IpenonaBanue AMCHUIUIMHBI MPEAyCcMaTpUBAET cleayronme (OpMbI OpraHHU3AINH
y4eOHOTro mporiecca: JJabopaTopHbIe padOTHI, MPAKTUICCKUE 3aHATHUS, CAMOCTOSTENIbHAsI paboTa
CTy/ICHTA.

[IporpaMmMoli AUCIUIUTMHBI TPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYITUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B popMme 3a4era.

OO6mast TpyJI0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABISCT 3 3a4eTHBIX eauHUIbI, 108
YacoB.

S3bIK 00yUYEHHUS 110 AUCIUTUTMHE «PYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1.

HGJ'II/I npenoaaBaHnsd TUCHUIIINHBL

HGHBIO AUCHUIUIMHBIL ABJIACTCA IMOJTYUYCHHUE CTyACHTAMU HCO6XOI[I/IMI>IX 3H21HI/II>1, YMGHI/Iﬁ
M HaBBIKOB B 00JacTH MMPOCKTUPOBAHUSA OITHUKO-3JICKTPOHHBIX KOMIIUICKCOB MOHHUTOPUHIA

YKOJIOTUYECKOU

00CTaHOBKH,
NpEnoaBaHusl  AUCIUTUINHBI

CO3JaHUC

U  [OpCAOCTABJIICHUC BO3MOXKHOCTHU

MOJJICPKUBAIOIIEH  00pa30BaTEIbHOW  CPEJbl

CTYACHTaM pa3BUTb U

MMPOACMOHCTPHUPOBATEL HABBIKU B obnactu MPOCKTUPOBAHUA ONITHUKO-3JICKTPOHHBIX KOMIIJICKCOB

1.2. JucumminHa

BXOOUT B

COCTaB

yactd, (GopMupyeMOH  y4yaCTHUKaMHU

00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MpOrpamMMBbl BEICIIIET0 00pa3oBaHus (Janee —

OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB OOYUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
I1aHupyeMbIMu pe3yibTaTtamu ocBoenus Ol BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHU
KOMIIETEHLIMSIMU WIIA UX 4YacTAMHU. KOMIIETEeHIIMM U MHIUKATOPBI UX TOCTHKEHUS! PUBEACHBI B

Tabymme 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMIA U UHAUKATOPOB UX JTOCTIKEHUS

Kareropus (rpymnmna)
KOMIIETEHINH

Kox n HaumenoBaHue
KOMIIETEHIINHU

KOIL N HAMMCHOBAHUC MHAUKATOpA JOCTHUKCHUS
KOMIICTCHII N

[Ipodeccuonanpuble
KOMIECTCHIIUH

[1K-2 CniocobHOCTH K
aHAJINU3Y COCTOSTHUS
Hay4YHO-TEXHUYECKOU
poOJIeMBlI,
TEXHUYECKOTO
3alaHus U
MIOCTAHOBKE LIEJIH U
3amaqy
IIPOEKTUPOBAHUS
ONTUYECKUX U
OINTHUKO-
AIEKTPOHHBIX
MpuOOPOB, CUCTEM U
KOMILUIEKCOB Ha
OCHOBE 10J100pa U
W3YYCHUS
JUTEPATYPHBIX U
MATEHTHBIX
HCTOYHUKOB

[TIK-2.V.1 yMeeT cocTaBisATh IUIaHBI IOUCKA
HAYYHO-TEXHUYECKON MH(POPMAIIUH 10
pa3paboTKe ONTUYECKUX U OMTUKO-IIIEKTPOHHBIX
nprOOPOB U KOMILIEKCOB

[Ipodeccuonanbubie
KOMIICTCHIINU

IT1K-3 CrnocoOHOCTE K
BBIOOPY
ONTUMAJILHOTO
METO/Ia CO3IaHus
HOBBIX ONITHYECKUX U
OIITHUKO-
AIIEKTPOHHBIX
puOOpoB U
KOMIIJIEKCOB U
pa3paboTke
porpaMm
IKCIIEPUMEHTATBHBIX
HUCCIICIOBAHUM,
MIPOBEICHUIO
ONTHYECKUX,

[1K-3.VY.1 ymeer hopmupoBaTh 3a1auu Ass
BBISIBJICHUSI IPUHIIUIIOB U MyTEN CO3/1aHUS HOBBIX
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB U
KOMILIEKCOB

[1K-3.VY.3 ymeer BbIOUpATh ONTUMAIbHBIE
METOJIbl U pa3pabaThIBATh MPOrPAMMBbI
HKCIEPUMEHTAIbHBIX UCCIIET0BaHUN




(OTOMETPUYECKUX U
AIIEKTPUUYECKUX
U3MEPEHUM C
BEIOOpOM
TEXHUIECKHX
CpPEICTB U
00paboTkoit
pe3yIbTaTOB

[Ipodeccruonanbhbie
KOMITCTEHIHH

[1K-4 CnocobHOCTH K
OTIpeIeNIEHUI0
HaIpaBJICHUN U
COJIePKaHUIO
HCCIIEIOBAHUH TTO
pa3paboTke u
CO3JITaHUIO0 HOBBIX
KBaHTOBO-
ONTHYECKUX CUCTEM
JUTSI pEIICHUs 33124
HaBUTallUU, CBS3U U
KOHTPOJIS
KOCMHYECKOTO
MIPOCTPAHCTBA

ITIK-4.Y.1 ymeeT npoBOIUTh TEOPETUUECKUE U
HKCIEPUMEHTAIbHBIEC UCCIICJOBAHMS,
000CHOBBIBAIONINE PA3pabOTKy U CO3aHHE
HOBBIX KBAHTOBO-ONITHYECKUX CHCTEM U UX
COCTaBHBIX 4acTen

- HpOGKTI/IpOBaHI/Ie JIA3€PHBIX CUCTEM

2. Mecro nucuumuinzsl B cTpykType OI1
JuctumnnuHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONUMUCS
IpY U3yYEHHUH CIEAYIOUINX JTUCIUILIHH:
- [IpoexTupoBaHME CIOXKHBIX TEXHHYECKUX CHCTEM
- UudopmarioHHbie TEXHOJIOTHH B ONTOTEXHHUKE
- OnTuka na3zepos

- HasepHLIe CHUCTCMBI JIOKAIINH, HABUTAlITMU U CBA3U C BHICOKHMM YTIJIOBBIM Pa3pClICHUCM
3HaHI/ISI, MOJIYUCHHBIC TIpH H3Y4YCHHU MaATCpHUalia ﬂaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaK U UCITIOJIB3YIOTCA IIPU U3YUCHUHN APYTIUX OUCHHUILINH:

- Haquo— HCCICO0OBATCIIbCKAA pa60Ta

- HasepHLIe CHUCTCMBI JIOKAlIMH, HABUT'allUU U CBA3U C BLICOKHMM YTIJIOBBIM Pa3spCUICHUCM
- HaSCpHLIe CHUCTCMbI BUACHHA
- HpOI/IBBOILCTBeHHaH npeaauIlIOMHas NpakKTUKa

Tadimue 2.

3. O0beM U TPyA0EMKOCTh TUCIUILTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI MO AUCIUIUTHHE (M pacpeaesieHne 3TOH TPYJOEMKOCTH MO CEMeCTpaM) IPeACTaBICHbI B

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

TpyaoeMkocTs o
Bun yueOHo# paboTh Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmep OUCYUNIUHBL, 3/ 108 3/ 108
3E/ (1ac)
H3 Hux uacoe npakmuueckoi n0020moeKu 34 34
Ayoumopnsie 3anamus, BCETo vac. 34 34
B TOM YHUCJIE:




nekuuu (JI), (vac)

npaktuyeckue/cemunapckue 3anarus  (113),

(uac) 17 17

naboparopusie padotsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac)

Camocmoamenvnasn paboma, Bcero (dac) 74 74

Buo npomescymounoit ammecmayuu: 3ader,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, | 3auer 3auer
OK3.#%)

*% o
[IpuMeuaHue: — kaHIUAATCKHIN SK3aMeH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenuie TpyA0€MKOCTH TUCHUIUIMHEI IO pa3/iejaM U BUJaM 3aHSITHIA.
Pazgenbl, TeMBbI TUCHUTIIIUHBI K UX TPYJOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIINHEL Jlekny | II3 JIP KII CPC
uu (C3) (uac) (uac) (uac)

Cemectp 3

Paznen 1. OnrtukosnexktporHsie | 0 2 2 0 10
KOMILJIEKCHI TUIS MOHHUTOPHHTA
OKpY’KaroIeu Cpebl. ITpuHIMIIEL
MOCTPOCHUS u KIaccupuKaIus.
CuHcTeMOTEXHUYECKOE TPOEKTUPOBAHNE

Pazgen 2. Cnekrpockomnus ciaoxHbIX | 0 2 2 0 10
Monekys. KonebaTenpHo-BpalaTeabHbIe
cnektpel. OOepToHsl. Bpenmenue B
MOJICKYJISIPHYIO CIIEKTPOCKOITHUIO
HUTPOCOETNHEHUH, ¢brop- 51
(hochopHOOPraHNIECCKUX COCTUHEHUH.

Pasgen 3. OcsoBel  Pamanosckoii | 2 2 0 10
CIIEKTPOCKOITHH. OCHOBBI
CHEKTPOCKOIMUU JIa3epHO-
CTUMYJIMPOBAHHOM TUTa3MBbI.

Pasnen 4. JlazepHo-cTumynupoBanHas | 0 2 2 0 10
dhoTodparmMeHTanms. OcCHOBBI K
CIEKTPOCKOINH MPOIYKTOB
dhoTodparmMeHTaIIIH. JlazepHo-
CTUMYJUPOBaHHAS ¢bmroopecreHIUs
MPOIyKTOB (poTodhparMeHTaImm.

Paznen 5. dusnueckue OCHOBEI | 0 2 2 0 10
CIEKTPOCKOIIUU KOT'€pEHTHOTO
aHTHCTOKCOBA KOMOWHAIIMOHHOTO
paccessHus cBeTa. DU3NYECKUE OCHOBBI
Ja3epHOMN ¢dororepmMHuuecKoi
CHEKTPOCKOIIUHU

Paznen 6. ®opmupoBanue nzobpaxenuit | 0 2 2 0 10
B MYJIbTUCIIEKTPAIbHOM u
TUIEPCIEKTPAIIBHOM Juana3oHe.
OCHOBBI TEOpPUH pacO3HaBaHUS 00pa3oB
U aHaJIM3a CLIEH.




Paznen 7. duznueckue OCHOBHI | 0 2 2 0 10

CHEKTPOCKOMTUU B TeparepiioBom

Uara3oHe CIIEKTpa. TDS -

CHEKTPOCKOTHSI.

Pazgen 8. DbeckontaktHple MeTonnl | 0 3 3 0 14

oOHapy>KeHHsI COeMHEHUI B aTmocdepe
U Ha TOBepxHOCTH Ten. JlumapHbie
METObl B JIETEKTUPOBAHUU COCAMHEHHI
B aTtMocdepe M Ha TOBEPXHOCTH TeI.

AKYCTOONITHYECKHE METO/IBI

ACTCKTUPOBAHUA COGI[I/IHeHI/Iﬁ B

aTMocdepe ¥ Ha TOBEPXHOCTH Tell.

Hroro B cemecTtpe: 0 17 17 0 74
HUroro: 0 17 17 0 74

IIpakTHueckass IOATOTOBKA  3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OOyJaromMMHUCS ~ OMNpPENEeNCHHBIX  TPYAOBBIX  (YHKOMH,  CBA3aHHBIX C  Oy;ymien
npogecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanre pa3iesioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEIECHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIA

Howmep paznena HaszBanue u congepxkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Y4eOHbIM NJIAHOM He NMPe1yCMOTPEHO

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl MpakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHSL U UX TPYJIOEMKOCTb

53 HUX | No asnena
Dopmsbl pasil
MPaKTUYECKO | JUCIUILUIMHBI
Ne . | mpaktuuec | Tpymoemk | .
TeMbl MpaKTUYECKUX 3aHITUI "
/T KHX OCTb, (4ac)
o MMOJTOTOBKH,
3aHATHI
(dac
CemecTp 3
1 Haznauenmne, npuHiunel | Jokman ¢ | 2 2 1
MOCTPOCHUS M KJIACCHU(UKAIUS | TPE3CHTAII
ONTHUKO-3JIEKTPOHHBIX nen
KOMIIJIEKCOB IS
AKOJIOTMYECKOr0 MOHUTOPHUHTA
2 CioxHble cnektpsl | Hokman ¢ |2 2 2
OPraHUYEeCKHUX U | Ipe3eHTaIll
HEOPraHWYECKUX COCIMHEHEHUN | Me
3 PamanoBckasa cnekrpockonus | lokman ¢ | 2 2 3
u CIIEKTPOCKOIIHUSA | TIPE3EHTAI]
MHIYIMPOBAHHOTO  Ja3€pHBIM | Uei
U3ydyeHueM  npobos  aus
MOHUTOPHUHIA 3KOJIOTMYECKOMN




00CTaHOBKH

JlazepHO-MHAYLIMPOBaHHAS Hokmang ¢ |2 2 4
GuroOpecieHIis  TIPOIYKTOB | MIPE3CHTAI]
doropparmentaruu u UK | ueit
CHEKTPOCKOITHS MIPOJTYKTOB
dorodparmMeHTarun JUTSE
JNETEKTUPOBAaHUS BEIIECTB Ha
MOBEPXHOCTHU TEJ

Cnexktpockonusi korepeHTHoro | Jlokmag c | 2 2 5
AHTHUCTOKCOBA Mpe3eHTAall
KOMOMHAIIMOHHOTO paccesiHus | ueit
cBeTa u JazepHas
(dhoTOoTEepMUUECKOS
CIICKTPOCKOIINA JJISL
JETEKTUPOBAHUS CJIeZIOB
BBICOKOAHEPTETUYECKUX
BELIECTB

MeTtobl ¢dopmupoBanus | Hoknax c | 2 2 6
TUIEPCIIEKTPATBHBIX U | Ipe3eHTaI
MYJIbTHCIIEKTPATIBHBIX uen
HN300pakKeHU I IUIA 3amay
MOHHUTOPHHIA BELIECTB

TeparepnoBas cnektpockonus | Jokmang ¢ |2 2 7
JUTSt 3a1a4 MOUCKA U | Ipe3eHTar|
ompefieNieHUs] Ha TOBEPXHOCTH | ueit

Ten I (i (0):
BBICOKOIHEPTeTHUECKHUX U
OHMOJIOTHYeCKH AKTHBHBIX
BELIECTB

Junapusie meronnl | Jloknam c¢ | 3 3 8
0OHapyXeHUs MPE3eHTAIl
BBICOKODHEPIeTUYECKHUX U | ueu
OMOJIOrHYeCcKH aKTUBHBIX
BEIIECTB B aTMOChepe

Bcero:

17 17

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IPUBEAECHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHSL U MX TPYJIOEMKOCTb

N3 Hux
No Tpynoem NpaKTHY Ne paznena
i HaumenoBanue 1abopatopHbix paboT KOCTb, €CKOM JTUCLUTUTNH
(dac) MTOATOTO BI
BKH, (4ac
Cemectp 3
1 MoaenupoBaHue CIIEKTPOB MOTJIONIEHUS | 3 3 1
OpraHn4eckux Mosieky B panbHer MK obmactu
2 UccnenoBanue  CrnekTpajibHOM  3aBUCUMOCTH | 3 3 2
0OHapYKUTEIBHON CmOcOOHOCTH (DOTOHHBIX U
TEIJIOBBIX npueMHHkoB B UMK nuamnasone
CIIEKTpa




3 | UccnenoBanue crektpoB moryomenus CO2 B |3 3 6
MYJIbTUCIEKTPATILHOM JTHANa30He
4 | YucnenHoe MOJIETTUPOBAHUE criektpa | 4 4 7
MOTJIOIIECHUST ~ OPraHUYECKOM  MOJIEKYJIBI B
TepareplioBOM JHara3oHe CIeKTpa

5 | Yucnennoe MOZCIIMPOBaHUE JaJIbHOCTH | 4 4 8
sonaupoBanus CO2 muaapa
Bcero: 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOTHI
Y4eOHbIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroUXCs
Buapl camocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3ydeHune TeopeTHUECKOro MaTepraia
64 64
nqucturuael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
Kontposasnble padoTs! 3a04HuK0B (KP3)
[ToaroroBka k IpOMeEKyTOUYHON 5 5
arrectaruu (I1A)
Bcero: 74 74

5. TlepedeHb y4eOHO-METOAMYECKOTO 00ECTICUCHHS
JUTSL CAMOCTOSITEIFHON PabOTHI 00YUYAONTUXCS TT0 TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENILHON paboThl 0OyYaromMXcsl yKa3aHbl B
o 7-11.

6. IlepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEIEeH B Tadmulle 8.
Tabauna 8— IlepedeHb NeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

HIudp bubnuorpaduueckas ccrinka/ URL aapec Konnuectso
HK3EMIUISIPOB B
oubnumoreke
(KpoMe 3JIEKTPOHHBIX
HK3EMILISIPOB)
K78 Kpactok, B. H.. Cuctemsl na3zepHoii KocMHUYECKON
621.396.9 cBs3u: yueOHoe nocobue. 4. 1/ B. H. Kpactok, A. 50
A. Hlaranos, B. A. [llaranosa; C.-IletepO. roc.




YH-T a3poKocM. mpudbopoctpoenus. - CI16.: TOY
BITO "CIIGI'YAIT", 2007. - 155 ¢
[TpoexTHpoBaHKE Ta3EPHBIX CHCTEM: YUeOHOE
nocobue/ T. I1. Mumrypa, O. }O. ITnaronos; C.-
[Terepb. roc. yH-T ad3pOKOCM. TPHOOPOCTPOCHUSI. -
CII6.: 'OY BIIO "CII6I'YAIT", 2006. - 98 ¢
B.H.Kpactok, B.B.I'op6arnkuii Teopus u pacuet
KOCMHNYECKUX paI[I/IOJ'II/IHI/II\/’I JIa3CPHBIX CHCTCM.
Vueb. ITocodue. I'YAII, CII6., 2002.

621.396.9

M42 20

621.396.9K48
30

7. TlepeueHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»

[Tepeuenn 3JIEKTPOHHBIX
TCHGKOMMYHI/IKaL[I/IOHHOﬁ CETHN
npuBeJeH B Tadymiie 9.

«HTepuer,

o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-
HCOGXOIII/IMBIX 11 OCBOCHUA JUCHUIIIINHBI

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX OOpa30OBaTENbHBIX PECypcoB HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT»
URL aapec HanmenoBanue

http://lib.aanet.ru/

OnekTponHas oubnuoreuynas cucrema I'Y AIT (ms
JOCTyIa HE0OX0IMMa aBTOPU3AIIHS TI0O HOMEPY
YUTATEIHCKOTO OuseTa).

http://techlibrary.ru/

Texnnyeckast OHOIHMOTEKA.

[lepeBoHbIE U PYCCKOSI3bIUHBIC U3IAHMUS,
00beTMHEHHBIC B OOIIMI KaTaloT HAYYHO-TEXHUYECKOMN
JUTEPaTypHI.

http://www.rsl.ru

Poccwuiickas rocyapcTBeHHast OubiInoTeka

http://www.nlr.ru

Poccuiickas HanroHanbHast OMOInoOTEKA

http://www.libfl.ru

Bcepoccuiickas rocynapcTBeHHas OubanoTeka
MHOCTpaHHOU stepaTypsl uM. M.M.PynomMmuHO

http://www.rasl.ru

bubnuorexka Axagemun Hayk

http://www.benran.ru

bubnuoreka PAH no ectecTBeHHBIM HayKam

http://www.gpntb.ru

['ocynapcTBenHas myOnuYHasi HAYYHO-TEXHUUECKAsT
oubnuoreka

http://www.spsl.nsc.ru/

[ocynapcTBeHHast MyOIMYHAs HAYYHO-TEXHHYECKas
oubmmotexa Cubupckoro otnenenus PAH

http://lib.febras.ru

LlenTpanbHas Hay4Hast OnbnuoTeka /lanbHEBOCTOYHOTO
ornenenus PAH

http://www.uran.ru

[lenTpanbHas Hay4YHast OMOIHOTEKA Y PaIbCKOTO
otaenenus PAH

http://www.loc.gov/index.html

bubnuorexka Konrpecca

http://www.bl.uk

bputanckas HalmoHasgbHast OMOIUOTEKA

http://www.bnf.fr

@dpaHiy3cKas HallMoOHaJIbHasi OMOIMoTEKa

http://www.ddb.de

HeMeHKaﬂ HanlMOHAaJIbHAsA ouobanoTeka

http://www.ruslan.ru:8001/rus/rcls/r
esources

bubnuoTeunas cetb yupexaeHuid HayKu U 00pa3oBaHUs
RUSLANet

http://www.pl.spb.ru

LleHTpanpHas ropojickas yHUBEpcanbHas OMOIHOTeKa
uMm. B.MagkoBcKoro

http://www.lib.pu.ru

Hayunas 6u6mmoreka um. M.I'opskoro CaHKT-
[TerepOyprckoro ['ocynapcTBEHHOTO YHUBEPCUTETA




(CII6I'Y)

http://www.unilib.neva.ru/rus/lib/ | dynmamenTanbHas Oubnaroreka CaHKT-
[TeTepOyprckoro ['ocyaapcTBeHHOTO
[Tonurexunueckoro ynusepcuteta (CIIOITTY)

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeueHp nporpaMMHOro oOecHeueHHs, HCIOJb3YyeMOro MpPHU OCYILECTBICHUH
00pa30BaTENILHOTO Mpolecca M0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro nporpaMMHOro odecredeHus npejacrasieH B Tadmaure 10.

Tabmuua 10— IlepeyeHs mporpaMMHOT0 00€CTICYCHHS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeucHb MH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuenb WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTaBICH B
tabymue 11.

Tabauna 11— IlepeueHs HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHalbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca MO0 AUCIUILTUHE, IPECTaBIIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHHYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)

JleximoHHas ay AUTOpUs

2 | Cnenunanu3upoBaHHas J1abopaTopust 11-01

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCcTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUYHOW aTTeCTalUU
o0ydJaroumxcs No AUCIMIUIMHE IPUBEIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCcTalluu

Bua npomeXyTo4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

3ayer Cnucok BOIpOCOB;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4arolMMHCsA NMPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXKET HCIIOIB30BaThCA
100-6amapHasi  mKaja  MOJYJIBHO-PEHUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETCHLIUH




OreHKa KOMITETEHIN

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BAaTEIbHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHON W JONOJHUTEIBHOW JIUTEPATypBI,

«OTIIMYHO) J
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYUYHBIE MOJOKEHHUS C MPAKTUYECKOM
JIESITENIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM UJICH;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,
«XODOLLIOY» — HE J0IMYCKAET CYUIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTUYECKOW JAESATEIbHOCTHIO
«3aYTEeHO .
HaIpaBJICHNUS,
— apTYMEHTUPYET HAYUYHbIE MOJIOKECHHUS;
— JIeJ1aeT BBIBOABI M 00OOIIEHHS;
— BJIQJICET CUCTEMOM CHEIMAIN3UPOBAHHbBIX TOHSTHM.
— o0Oyuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN Martepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIONyCKaeT HeCYIIECTBCHHBIE OMMUOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEITBHOY .
— UCTIBITHIBACT 3aTPYIHEHUS B MPAKTHUECKOM IPUMEHEHUM 3HAHUI
«3aYTEHO»
HaIlpaBJICHUS;
— c1abo apryMeHTHPYET HayUHBIE MOJI0KECHHUS,
— 3aTpyAHsIeTCs B (GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITHM.
— o0OyJaromuiicss He YCBOWJI 3HAYUTEIBHON 4YacTH MPOrPaMMHOTO
Marepuana;
— JIOMyCKaeT  CyIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEITLHOY
PacCMOTpPEHHUH MPOOJIEM B KOHKPETHOM HAMPABIICHUH,
«HE 3a4YTEHO)

— UCIBITBIBACT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHECHUY 3HAHUU;
— HE MOXKET apryMEHTHUPOBATh HAYYHBIC ITOJIOKEHHUS,
— He (OPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI NN UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeJicTaBlieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

Ne /o [Tepeuens BompocoB (3a1a4u) AJs HK3aMEHa Koxn
UHMKATOpa
Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO
Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeactaBieHs! B Tadnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera
Ne n/mt | IlepedeHs BOIIPOCOB JIs 3a4€Ta Kon
UHAMKATOpA

1 KonebaTtenbHo-BpamaTenbHbie CIIEKTphl Ha ipuMepe Mosekynbl CO2. | [TK-3.VY.1

Cnextp nornomenust B UK o6iactu. O6epTOHBI.
2 @OTOHHBIE IPUEMHUKH U1 cpenHero u nansHero MK nnanaszona [K-2.V.1

crnekrpa. [IpenenbHas o6HapyxutenabHas cnocoOHocTh. [Ipenensuoe | I1K-3.V.1
obicTposeiicTBue. CorjacoBaHHE ¢ BXOJHBIMH HETISIMHA OTITHKO-
3JIEKTPOHHOT0 Ipubopa. Y CcI0BUS IKCILTyaTallUH.

3 TennoBble MPUEMHUKH U3ITy4YeHUs JUIs cpeqHero u nanpHero MK IIK-3.V.1




nuanasoHa. [IpenenbHast oOHapyKUTETbHAS CIIOCOOHOCTb.
[IpenensHOE ObIcTpOACiicTBHE. CormacoBaHue ¢ BXOIHBIMU HEMSIMU
OIITUKO-JIEKTPOHHOTO IPUOOpa. Y CIIOBHS IKCILTyaTalliH.

4 CrpykTypa u3iy4areiabHoro u npueMHoro kananos MK nunapa. [IK-2.V.1
Br16op onTuManbHOM NJIMHBI BOJHEI JIWapa. T1IK-3.V.1
5 Akycroonrtudeckas suelika. @u3nyecKue NpUHLIHUIIBI [IK-2.V.1

akycroontuueckoi nudpakuu bparra. IlpuHiuner moctpoeHus
aKyCTOONTHYECKUX ra30BbIX AHAIU3ATOPOB.

6 CrniekTpockonusi KOMOMHAITMOHHOTO paccestHus. dusnyeckue ocHoBel | [TK-2.VY.1
MeToaa. KoHCTpyKTHBHBIE 0COOEHHOCTH PaMaHOBCKOTO [IK-3.V.1
criektpometpa. [IpuMepsl mpakTHUecKON peanu3anuyu paMaHOBCKOM [IK-3.V.3
CHEKTPOCKOIUH JIJIsl IOUCKA BHICOKOIHEPIreTUUECKUX BELIECTB.

7 CriekTpocKonus MHAYIMPOBAHHOTO JIa3€PHBIM H3Ty4YeHHUEM MPOoOosi. IK-3.V.1

du3uvecKre OCHOBBI METOIA. Y CJIOBHS HAOIIOICHHUS CIIEKTPAIbHBIX [IK-3.¥.3
JUHUM U ITyTH MOBBILLIEHUS CEIEKTUBHOCTH MeToAa. [Iprumepsr
MPaKTUYECKOW peann3aluyd MEeToAa JIJIsl TOUCKa
BBICOKOIHEPIreTHYECKHUX BEIIECTB.

8 JlazepHo-unayIMpOBaHHAS (DIFOOPECIIEHITNS TPOTYKTOB [IK-2.¥.1
¢dorodparmentrpoBanus. Guznyeckre ocHOBBI MeToaa. [lyTu [IK-3.¥.3
YBEJIMUYEHUS 4yBCTBUTEIBHOCTU MeToa. [Ipumepbl nmpakTuyeckoit
peain3alyi MeTo1a JJIs NOMCKA BHICOKOIHEPT€TUYECKUX BELIECTB.

9 UK cnektpockomnus npoaykToB porodparmenrannu. Ousnueckue [IK-3.¥.3
OCHOBBI MeToza. OrpaHUYEHNs METOIA AJIs AETEKTUPOBAHMSI BEILIECTB.
[IpuMepsl MpakTUYECKON peann3aluyi METOAA JJIs TOUCKA
BBICOKOOHEPIreTHYECKHUX BELIECTB.

10 CHeKTpOCOKOIHUS KOTEPEHTHOTO aHTUCTOKCOBA KOMOMHAITMOHHOTO [IK-2.¥.1
paccesaus (KAPC). JlazepHas ¢poroTepMudeckasi CHEKTPOCKOIHS.
duznueckre 0CHOBHI MeTo10B. OnHonydeBas TexHuka KAPC ¢
MpUMEeHEeHHEeM (heMIITOCEKYHIHBIX UMITYIbCOB. JlazepHas
¢doroakycTruueckas crieKrpockons. [IpuMepsl mpakTHYeCcKon
peanu3alny METOJO0B JJIsl IOMCKA BICOKOIHEPT€TUUECKUX BEILIECTB U
OMOJIOTUYECKH aKTUBHBIX BEUIECTB.

11 Metonab! pOopMHUPOBaHUS THIIEPCHEKTPATBHBIX U [IK-2.V.1
MYJIbTUCTIEKTPAJIbHBIX N300paxeHuil. [Ipumepsl npakTuyeckoi [IK-3.¥.3
peanu3any MeToja /Ui OUCKa BBICOKOIHEPIeTHYECKHUX BEILECTB U
OMOJIOTUYECKH aKTUBHBIX BEUICCTB.

12 Tepareprosas criekrpockonus. POpMUPOBaHUE CIIEKTPAIBHBIX [IK-3.¥.3
M300pakKeHUH B TEparepIioBOM JUara3oHe crekTpa. MimmynbcHas IK-3.V.1
TepareploBas CeKTpockomnus. /lerekTupoBaHue OHOIOTHYECKU
aKTHBHBIX U BBICOKOPHEPI€TUYECKUX BEILIECTB C TIOMOILIbIO
TepareploBOi CIEKTPOCKOIHH.

Ilepeyenp TeMm Uii KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

No 1/t [IpumepHSIii nepedeHb TeM A1l KypCOBOTO MPOEKTUPOBAHNUS/BBITOTHEHHS
B KypCOBOH pabOThI

Y4eOHBIM MJIAHOM HE PEYyCMOTPEHO

Bompockl Uit mpoBeAEHHsS POMEXYTOYHOW AaTTECTAllMM B BHIC TECTUPOBAHHS
npezcTaBiIeHbl B Tadmuie 18.




Ta6muia 18 — [IpumepHslii nepedeHb BONPOCOB ISl TECTOB

Kon

No /it [IpumepHBIil IepedeHb BOMPOCOB JIJIs1 TECTOB
HHIUKATOpA

IlepeyeHb TeM KOHTPOJIBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpMBI
0o0yd4eHwus1, mpeIcTaBiIeHbl B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

No /it IlepeyeHb KOHTPOIBHBIX PadbOT

He npenycmotpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPENCNAIOIIME  IMPOLEAYpbl  OLIEHWBAHUS
WHJMKATOPOB, XapaKTEpU3YIOUIMX J3Tambl (OPMUPOBAHUS KOMIICTCHIMH, COIEpXKATCSI B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAAOK W TPOIEIypY

MMPOBCACHUS TCKYIIECTO KOHTPOJII YCIIECBACMOCTU U HpOMe)KYTO‘IHOﬁ aTTcCTalnuu 06yqa}omnxc>1
I'VAIL

11. Meronuyeckue ykazaHus Ijs 00y4YaOUIUXCs IO OCBOCHUIO TUCITUTUIMHBI
HCJ’IBIO AUCHUIUIUHBIL ABJIACTCA IMOJTYYCHHUEC CTyACHTaAMU HGO6XOI[I/IMBIX 3H21HI/II>1, YMGHI/Iﬁ
U HaBBIKOB B OOJIACTH MPOEKTHPOBAHHUS ONTHKO-3JIEKTPOHHBIX KOMILJIEKCOB MOHHUTOPHHTA
HKOJIOTHYECKONM  OOCTAaHOBKHM, CO3JaHUE TMOJJACp)KUBAIONICH  00pa3oBaTeIbHOM  Cpeabl
penofaBaHusl TUCHUIUIMHBI W TPEJOCTaBICHHE BO3MOXHOCTH CTYyACHTaM pa3BUTh U
MMPOACMOHCTPHUPOBATL HABBIKU B o0JacTu IMPOCKTUPOBAHUA ONITHUKO-3JICKTPOHHBIX KOMITJICKCOB.

11.1. Metonudeckue yKazaHdus Il OOYYArOIIMXCS IO TMPOXOXKICHHUIO MPAKTUYCCKIX
3aHIATHI

[IpakTudeckoe 3aHSATUE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMILJIEKCa Y4YEOHBIX 3aJlaHUi C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHUX OCHOB YUEOHOMU
JTUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OTIBITA TBOPUECKOHN JESITETbHOCTH.

[enpro mMpakTHUECKOTO 3aHATHUS JJIsI 00YUYaIOIIEroCs SIBJISICTCS MPUBUTHE O0YUYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTHYECKOM JIEATEIbHOCTH MO U3y4YaeMON AUCIUIUIMHE.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOjeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPH PEIICHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEIIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAMH W METOIAMKAMH HM3Y4YCHHUS KOHKPETHOM Y4YeOHOM
JMCIMIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICJICHHS TIOJYYEHHBIX 3HAHWM ISt
BBITTOJTHCHHUS 3aIaHUM;

— o0ecrnedyeHre palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHON U WHAMBHUAYAIbHON (Qopm
o0ydeHusl.

TpebGoBaHMs K IPOBEJICHHUIO TPAKTUICCKUX 3aHITHHA

[IpakTrueckue 3aHATHS TPOBOIATCA B (opMe IOKIaza C Tpe3eHTAlMed TpyIIoi
CTYJIEHTOB, MOATOTOBUBIIUX 3TOT JOKJIA] U BBHIOPABIINX €0 M3 MEPEUHs TeM, MPEIT0KEHHBIX
npenoaasateneM. [lo pesynpraTam 10KIaa MPOBOAUTCS IPYNIIOBOE 00CYKI€HUE MaTepuaia U B
KOHIIE CEMEeCTpa CTYACHTHI MPEAOCTABIISIIOT HAMMMCAHHBIN UMHU pedepaT Mo TeMe T0KIaa.




11.2. Meronuyeckue yka3zaHus Uid OOyYarOIIMXCS IO BBIOJHEHUIO JabOPaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKOM M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBHH C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOyYaromerocs.
BrinonHenue 1abopaTOpHBIX pabOT COCTOUT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUATHUN.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaromMMCs SIBISIETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENeiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreunBaroIuM pelIeHne CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalM3alus TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEeKIMSX;

— IoJyuyeHHe HOBOW MH(OpMAIUH 110 NU3y4aeMOW AUCLIUILINHE,

— §OpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM  paboThl ¢ JaOOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3aganue 1 TpeObOBaHUA K IIPOBEACHUIO J1a00OpaTOPHBIX padoT
Ilpuseoenvl 8 MemoouUecKux yKasauusix no 1a60pamopHuim pabomam

Crpykrypa u ¢hopma oTueTa 0 1abopaTOpHOH paboTe
IIpugedenvl 6 MemoouUecKux yKasauusax no 1a60pamopHuim pabomam

TpedoBaunsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpaTOPHOU paboTe
Ilpuseoenvl 8 MemoouHecKux yKasanusix no 1a60pamopHuim pabomam

11.3. Meronuueckue yka3aHus A5 0OYHaIOUIMXCS 10 MPOXOKIACHUIO CAMOCTOSITEIILHON
paboThl

B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YUaIOUIUIICS BBIIOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHSL.

Jnst oOygaronuxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENBLHON paboThI, Yy oOydaromerocss (GopMHUpYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HaHUM, oOecredynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NepuoJ OOydeHHUs, IMOMOTaeT IIOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAlpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo AUCIUILTUHE;

— METOJUYECKHE YKa3aHHsI 1O BBIMOJIHEHUIO KOHTPOJIBHBIX PaldOT (g 00ydaromuxcs
1o 32049HOU (hopMe 0OyIeHUs).

Criucok BOIPOCOB JAJIs1 CAMOCTOSITETILHOM paboThI

1 Bsemenne B MOJEKYJISPHYIO CHEKTPOCKONHUIO HUTPOCOCAWHEHUH, (TOp- H
dbochopHOOPraHNIECKIX COCTUHEHHIA

2 OCHOBBI CIIEKTPOCKOIHH JIA3€PHO-CTUMYJIUPOBAHHOM MJIa3MBbl

3 JIazepHO-CTUMYIUpPOBaHHAs (QIIIOOPECUEHINS TPOAYKTOB (hoTOdparMeHTaIiuu

4 OCHOBBI TEOPHUH pACIIO3HABAHUS 00PA30B M aHAIM3A CIICH

5 TDS — cnektpockonus



6 AKyCTOONTHYECKHE METOJbl JETEKTUPOBAHMSI COEIMHEHUN B aTmocdepe U Ha
HOBEPXHOCTH TEJ

11.4. Meroauueckue yka3aHusi JUIsl OOydYalOUIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISL yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IPEAYyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJIbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBL.

CucremMa OLIEHOK IpH IPOBENECHUU IMPOMEXKYTOYHOW aTTeCTallud OCYILIECTBISIETCS B
cOoOTBeTCTBUM C TpeboBanusMHu [lonokenuit «O TekymieM KOHTpOJ€ YCHEBAEMOCTH U
IpOMEXYTOUHON arrectauu cryAeHToB ['YAIIL, oOyuarmuxcss mo mporpamMMaM BBICILIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y Aly.

11.5. Meronuyeckue ykasaHus Ui 0OydaroIIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTECTALNN.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS ~ NpPEAyCMaTpUBAaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

—  3a4eT — 3To (hopMa OLEHKU 3HAHUM, MOJYyUYEHHBIX 00YyYaIOLUIMMCS B XOJI€ U3yUYCHMUs
y4eOHOI AUCIUITUHBI B LIEJIOM WJIM IPOMEKYTOUHas (110 OKOHYaHUU CEMECTpPa) OLIEHKA 3HAHUI
00y4arImuMcs 10 OTJEIbHBIM pa3/iesiaM JUCHUIUIMHBI C aTTECTALIMOHHOW OLEHKOM «3a4TE€HO»
WIH «HE 3a4TEHOY.

Cucrema OLIEHOK IpH IPOBENECHUU IMPOMEXKYTOUHOW aTTeCTAlluU OCYIIECTBISIETCS B
coOTBeTCTBUM C TpeboBaHusMH [lonokenuit «O TekymeM KOHTpOJE YCHEBAEMOCTH U
IpOMEXYyTOUHON arrectaiuu cryAeHToB ['YAIIL, oOyuarmuxcss mo mporpaMMaM BBICILIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa y4eOHOW paboTh
ctyneHtoB B 'Y Aly.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

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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