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AHHOTaUs

Jucuunnuna «l{eneBbie cucTeMbl KOCMUYECKUX aIlllapaToBy» BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakajlaBpuaTa 10 HaIpaBICHUIO OJATOTOBKHU/
crenuranbHocTh 25.03.01 «TexHuueckas dKCIuTyaTalus JIETaTeIbHbIX allllapaToB U IBUTATENC»
HaIPaBJICHHOCTH «JKCIUTyaTallds W MCHBITAHHUS aBHAIMOHHOW U KOCMHUYECKON TEXHUKM.
Jucnurnnmuna peanusyercs kadeapoit «Nel3y.

JlucuumivnHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CISIYIOIIMX KOMIIETCHITHIA:

[TK-3 «Croco0OeH oCyIIeCTBIATh MOUCK U YCTPAaHEHUE MPUYHUH OTKA30B U MOBPEKICHUN
aBUAIIMOHHOU TEXHUKHU

I[IK-8 «CnocobeH K ONEpaTMBHOMY IUIAHUPOBAHUIO JCATEIHHOCTH TIEPBUYHBIX
MIPOU3BOJICTBEHHBIX MMOAPA3ICICHHI

ConepxkaHue OUCLUILIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C XapaKTEPUCTHKOMN
MOJIE3HON Harpy3KH KOCMUYECKHX amllapaToB, B KAUYeCTBE KOTOPOW OMpEAEIICHbI IeJIEBbIE CUCTEMBI,
ornpenensone (pyHKIMoOHaIbHOE (1IeNeBoe) Ha3HaueHue anmnapaTta. OyHKIMOHAIFHOE Ha3HAUYCHHE
U Macca ToJie3Hoi Harpy3ku JIA ompenenstor BbIOOp OpOWT, pacdeThl TPACKTOPHH BBIBOJA Ha
opOuTy, cIrycka ¢ OpOUTHI, YTO B KOHEYHOM UTOTe (POPMHPYET HArPY3KH Ha KOCMHYECKHI armapar,
OTIpEeIeNISIeT €r0 KOHCTPYKIUIO, TUHAMUYECKHE XapaKTEPHUCTUKU CUCTEM CTaOWIIN3alluK, OPHCHTAIHN
U YIOpaBlieHUs, BBIOOP METOJOB MPOEKTUPOBAHUS amnmapara, MOEIMPOBAHUE, TEXHOJOTHH
NPOM3BOJICTBA KOCMUYECKHX aIMapaTOB, MX KCIIEPUMEHTAIBHYIO OTPaOOTKY U 3KCILTyaTaIHIO.

[IpenmogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOro Mpolecca: JeKInH, JJabopaTopHble PabOTHI, PAKTHIECKUE 3aHSITHUS, CAMOCTOSTEIHHYIO
paboTy oOydaromerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B hopMe IK3aMEeHa.

OO6mrast TpyA0EMKOCTh OCBOCHHS JAUCITUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00y4YeHUS 10 AUCIUTUTMHE «PYCCKUI)»



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. Ilenpro mpemonaBaHUs AUCIUIUIMHBI SBISECTCS M3yYCHHE CTYIECHTAMHU MPUHIIUIIOB
MOCTPOCHUS IEJEBBIX CHCTEM KOCMHYECKHX amlapaToB, KOTOPHIE OMPEIENST IOJIC3HYIO
Harpy3Ky ammapara, GU3n4ecKue YCIOBHs ero (GyHKIIMOHUPOBAHHS M MPOIECCHI IKCILTyaTallHH,
UCCIICIOBAaHUE KOTOPBIX SIBISIETCS OAHOM W3 TNpo(ecCHOHANbHBIX o0JacTell JesTeNbHOCTH
BBIITYCKHHUKOB.

1.2. JlucuuniauHa BXOAMT B  COCTaB  4YacTH, (opMupyemMoil  y4acCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHMs (Ianee —

OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsIMH. KOMIETEeHIIMM U MHAMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B

Tabymue 1.
Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHANKATOPOB X JOCTHKCHHS
Kon u
Kareropus (rpynna) Koz v HanMeHoBaHMe HHIUKATOpa JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETCHITHH KOMIIETCHITHH
KOMTIETCHIINH
[T1K-3.3.1 3HaTh METO/IbI OMCKA OBPEKACHUN U
OTKa30B aBUAIIMOHHON TEXHUKHU U TEXHOJIOTUH HX
yCTpaHEHUS
[1K-3.3.2 3HaTh METO/IbI OLICHUBAHUS
[1K-3 Cnocoben AAbT Ol
3(PEKTUBHOCTH U HATIEKHOCTH MPUMEHIEMBIX
OCYILIECTBIIATH IIOUCK .
U yeTpaHeHHue METOJIOB YCTpaHEHUs MOBPEXKICHUIN U OTKA30B
[Tpodeccuonanbuble Y aBUAIIMOHHOMN TEXHUKU U UX IPUYUH
MPUYMH OTKA30B H
KOMIIETCHIINU N I1IK-3.Y.1 ymeTh OCylecTBIATh OUCK U
MOBPEXKACHUIM N
. yCTpaHEHHUE OTKA30B U MOBPEKACHUIM
ABUAIMOHHOMN o
ABUAITMOHHOUN TEXHUKHU U MX MPUYUH
TEXHUKHU
I1K-3.B.1 BnageTh TEXHOJIOTHUSIMH IIOUCKA U
YCTpaHEHUS! OTKA30B ¥ MOBPEKICHUI
aBUAIIMOHHON TEXHUKU U METOJAMHU BBISIBJICHUS
WX IPUIHH
[TK-8 Cnocoben k
OIIEPATUBHOMY [1K-8.VY.1 ymeTs pa3zpabaTbIBaTh ONlepaTHUBHbIC
IUTAHUPOBAHUIO IJTaHbI UCTIOJIb30BAaHUS BO3AYIIHBIX CY/I0B O
[Ipodeccuonanpuble P Ay YA
JeATEIbHOCTH HA3HAYEHUIO B TIPEJIEIax MEKPEMOHTHBIX
KOMIETEHIINH
MePBUYHBIX pECypcoB U UX 0TX0/1a (BBIOBITHS ) Ha
IPOM3BOJICTBEHHBIX | TIEPHOIUYECKOE TEXHUUECKOE 00CTyKHBAHNUE
NoJpa3IeICHUI

— OusmkKa;

— Maremarunka;

— XUMHUs;

2. Mecro nucummumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYEHHUH CICTYIOIIUX TACIUATUINH:
— MaremaTuka. MaremMaTu4ecKuil aHaus3
— AHanuTHYecKas reOMEeTpHs U JIMHEWHasI anredpa
— MaremaTrnyecKkuii aHaJIn3
— JlndbdepenunansHubie ypaBHCHHUS;

— Nudopmaruka,
— DJEKTPOTEXHHUKA,




— [IpuknagHas MexaHuka;

— ndopManimoHHbIe TEXHOJIOTUY;

— DJIEKTPOHUKA;

— OCHOBBI paKE€THO-KOCMUYECKON TEXHUKH;

— CucteMsl AJIeKTPOCHA0KEHUS;

— CucreMbl 3HeprocHabKeHUsl KOCMUYECKHX allapaToB;

— OCHOBBI U3MEPUTEIBHON TEXHUKU;

— CnyxeOHble cUCTEMbl KOCMUYECKUX alIapaTos;

— OCHOBBI TEOPUH HAJE)KHOCTH;

— 'maporazonnnamuka;

— ABTOMAaTHKa U yIPaBJIEHUE;

— MopaenupoBaHue CUCTEM U IIPOLIECCOB;

— ABUAIMOHHBIE PUOOPHI U H3MEPHUTETHHO-BBIUUCIUTENHHBIE KOMITJICKCHI,

— OCHOBBI KOHCTPYKIIMM KOCMUYECKHX aIlllapaToB;

— CamoureTHOE 000PYIOBAHHE;

— JlnnamuKka 1mosera;

— KoHceTpyKkius v MpOYHOCTh ABUTATENIeH PaKEeTHO-KOCMUYECKON TEXHUKH;

—TepmMoMHAMKKa U TEIUIOTEXHUKA.

3HaHUs, TOJYYECHHbIE NpPU HM3YYEHUM MaTepuaia JaHHOW IJUCHUIUIMHBL, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAYEHHE, TaK U MOTYT UCIIOIb30BATHCS MPHU U3YYEHUH APYTUX TUCHUILIVH:

— ABHANIMOHHBIC TPUOOPHI U U3MEPUTEIILHO-BBIYUCIUTEIHHBIE KOMILICKCHI,

— ABHALIMOHHBIE JIEKTPUYECKUE MAIIVHBI;

— KoHceTpyKkius v MpOYHOCTh ABUTATENIed PAaKETHO-KOCMUYECKON TEXHUKH;

— Texuuyeckoe 0OCIyKUBAaHUE U PEMOHT JIETATEIbHBIX aNapaToB U ABUTATENCH;

— TexHuueckas IUAarHOCTHKA,

— OCHOBBI TEOPUU TEXHUYECKOM 3KCIUTyaTallluy JIETaTEIbHBIX aIlllapaTos,;

— [MunoTakHO-HABUTALIUOHHBIE KOMILIEKCHI,

— AspoanHaMuKa (TPUKITaIHAsS);

— CucreMbl aBTOMATHUYECKOTO YIIPABIEHUsS JIETATENIbHBIX alllapaToB M HX CHIIOBBIX
YCTaHOBOK;

— KoHceTpykius ¥ MpOYHOCTh aBUALIMOHHBIX JIBUTATENCH;

— TexHu4ecKue CpeicTBa PErUCTPALMM U aHAJIN3a COCTOSIHUSA aBUALTMOHHOW TEXHUKH;

— CucreMbl aBTOMATHYECKOTO YIIPABIEHUS JIETATENIbHBIX allllapaToB M HX CHJIOBBIX
YCTaHOBOK;

— OCHOBBI UCTIBITAHMS AaBUALIMOHHON M KOCMUYECKOM TEXHUKH,

— Cucrembl cTabUIM3aLMK U OPUEHTALIMYA KOCMUYECKHX anapaTros,;

— be30nacHOCTh MOJIETOB U MOJJIEPKAHUE JIETHOM IOJHOCTH.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 006 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCHMIUIMHE (M pacIpee]IeHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabnure 2.

Tabmmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Neg
1 2 3
Oowan mpyooemKocma oucyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 12 12
AyoumopHhuvie 3anamus, BCETO Yac. 20 20
B TOM YHCJIE:




nexuu (JI), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113), 6 6
(dac)
naboparopusie pabots (JIP), (dac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 115 115
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

EZ3

Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3pgenbl, TeMBbl THCIMILIAHBI Hexwn | 113 (C3) - JIP KII CPC
’ (dac) (uac) (uac) (dac) (uac)
Cemectp 8
Tema Nel. Cuctemsr KA, kak yHUBEpCaNbHOM 1 1 13
aThOPMBI
Tema Ne2. Komrutekc meneBoit anmapatypsl KA 1 1 14
Tema Ne3. MeToibl TUCTAaHIIMOHHOTO 30HAUPOBAHUS 1 2 15
3eMITH ¥ DHEPTeTHYECKOE ONMCAHNUE CUTHAJIOB
TemaNe4. [TpoxokaeHNe ONITHYECKOTO U3TyICHUS 1 1 14
yepes atMmochepy
Tema Ne5. D1eMeHTHI U Y376l ONTHKO-3JIEKTPOHHBIX 1 1 ) 15
CHCTEM
Tema Ne6. JTumapsr 1 1 15
Tema Ne7. JlazepHble CUCTEMBI CIIEXKEHUSI, HABEJECHUS,
JTATBHOMETPUH, BRICOTOMETPHH U BRICOKOTOYHBIX 1 1 14
reopU3NIECKUX N3MEPEHUI
Tema Ne8. OnNTHKO - DIEKTPOHHEIE PATUOMETD, 1 ) 15
CIIEKTPOMETP, CKaHEP
Htoro B cemectpe: 8 6 6 115
Hroro 8 6 6 0 115

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oymymien
npodeccHoHaIbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
Tema Nel. Cuctemsl KA, kak boproBas cucrema KoHTposisi W ympaBieHua. 3agauu  BKY:
YHUBEPCAIBHOM MIaTGOPMBI yhOpaBieHHe  cTaOWiau3aluei, JBWKEHWEM W  HaBUTallhei,

KOMAaHJHO-JIOTHYCCKOC  YIIPABJICHHUC CJ'Iy}I(e6HBIMI/I CHUCTEMAaMU,
9JICMCHTAMM KOHCTPYKIHWH W 1LCJICBBIM O60pyI[OBaHI/IeM; C60p,




00paboTKa U aHAJIM3 KOHTPOJIHHO-IUATHOCTUYECKOH HH(MOpMAIIHH;
B3aUMOJICHICTBUE C HAa36MHBIM KOMIUICKCOM YIpaBICHUS U
IKUITAKEM.

Crpykrypa BKY: cucrema crabunu3zamuu, ynpaBieHUs ABHKEHHEM
U HaBHWraluel; CUCTeMa YIpaBJICHUS OOPTOBBIM KOMILIEKCOM;
cUCTEeMa YIpPaBICHHUS PATHOTEXHHUYECKUM KOMIUIEKCOM; CHCTeMa
OOPTOBBIX HM3MEpPEHHWH; MPOrpaMMHOE OOECIICUCHHE; TEeIEMETPHs,
B3aMMO/ICHCTBHE C HA3EMHBIM KOMIUIEKCOM YIIPABIICHHUSI.
DOnekTposHepreTHdeckue  cucteMbl.  CHUCTeMBl — oOecTieueHus
TETUIOBOTO PEXXHMA.

Tema Ne2. KoMmiekc 1ieneBoi
ammapatypsl KA

Kommuiekc mmpoko3axBaTHOM MYJIbTUCHEKTPAIbHOW —ONTHKO-
ANeKTpOoHHOM anmaparypsl /133 Bugumoro auanazona. Komruiekce
anmapatypsl [I33 UK auanazone. Kommiiekec MHOrono3uuoHHON
anmnapaTypsl C paJHOJIOKALMOHHBIM CUHTE3UPOBAHUEM amepTyphl
(PCA).

Oco0eHHOCTH TIOTYYCHHSI PaJHOIOKAIIMOHHOTO N300pakeHNSI.
Jlupapst. ONTHKO-3JIEKTPOHHBIE pazuomepsl. OnTuko-
NIEKTPOHHBIE CIEKTpoMeTphl. CKaHepsl. MarHUTOMETpBI.
Anmnaparypa IUCTaHIIMOHHOI'O 30HIUPOBAHUS 3€MIIM CITyTHHKOB
cepun «Meteop» u «Pecypc». Amnmapartypa IUCTaHIIMOHHOTO
30HAMPOBaHMUS 3eMJM OpOUTaNbHBIX CTaHMi «CamoT» Hu
«Mup». AnmapaTypa IUCTaHIIMOHHOTO 30HAMPOBAHHS 3eMIIH
MaJIOTO KOCMUYECKOTo anmnapara «Auct-2/1»

[TprMepbl KOMIUIEKCOB HayYHOM anmaparypsl.

Tema Ne3. Meroast
JUCTAaHIIMOHHOT'O 30HIUPOBAHUS
3eMJIU ¥ SHEPTETHUECKOE
OIMCaHHUE CUI'HAJIOB

XapakTepHuCcTUKa METOJOB JUCTAHIIMOHHOIO 30HIUPOBAHHS.
OnTnueckue CpeICTBAa  JUCTAaHIMOHHOIO  30HAMPOBAHHA.
CrpykTypa u KnaccupHuKamnus ONTHKO-3JIEKTPOHHBIX CPECTB.
OCOOEHHOCTH  ONMHUCAHUS CHTHAJOB B  ONTHUKO-JIEKTPOHHBIX
cuctemax. Kiaccupukanuss wusznydareneil. OHepreTuuyeckue u
doTomeTpruyecKkue MapamMeTpbl M XapaKTEPUCTHKH ONTHYECKHX
curHasioB. YepHoe Tello Kak MAeabHbIN u3inydarelb. [lapameTpsl u
XapaKTePUCTHKU U3TydyaTeseld B 00JaCTH OTPasKeHHOTO M3ITYUYESHHS.
[TapameTppl M  XapaKTepUCTHKU U3Iydareneil B oOjactu
coOcTtBeHHOoro  m3nmydeHus. llceBmoTemmepaTtypsl. Hazemubie
UCTOYHUKN M3Ty4eHHsA. ATMOc(epHble HCTOYHUKU H3ITyUCHHS.
Kocmuueckre HCTOUHUKY U3ITYYEHHUS.

TemaNe4. [TpoxoxaeHue
ONITHYECKOTO M3TYICHHS depes
atMochepy

OOmast xapakTepuCTUKa BIUSHHUA aTMoc(epsl Ha ONTHYECKHE
curHainel. CTpoeHue u coctaB armocepsl. [lornomenue u3nydeHus
aTMocdepoii. MonekynsapHoe (paJIeeBCKOE) paccessHue U3IyYeHHs B
atMocdepe. DykryanMoHHbIe siBJIcHUsT B atMocdepe. Pedpaxims
onTUYecKuX Jyded. ONTHUECKUE XapaKTEPUCTHKH TYpOyJICHTHOM
aTMoc(ephl. OnTuueckue XapaKTEPUCTUKHU a’pO30JIbHOMI
atMoceprl. Yuer armochepHOro BIHMSHHA Ha Pe3yabTaThl
JMICTAHIIMOHHOTO 30H/INPOBAHMSL.

Tema Ne5. DneMeHTHI U y3IIbI
OTITHUKO-3JICKTPOHHBIX CHCTEM

Onrtnyeckass cuctema. leoMeTpudeckue mapamMeTpsl CHCTEMBI
ONITUYECKOM cucTeMbl. AGeppanuu onTHueckux cucreM. Kpurepun
KayecTBa ONTHYECKOM cucTeMbl. OnTHYeckas cHCTeMa Kak
muHerHbll  punbTp. OOBexkTHBBL. Konaencopbl. BoiokoHHO-
onTUYeCKue 3JIeMeHThl. ONTUYECKHE MOIYJSATOPBI- OOTIOPATOPHI.
OnTHueckue (bUIBTPBHIL. JHucnepcupyroiue HIIEMEHTHI.
[Hongpuzanmonnusie npu3Mbl. [IpOCTpaHCTBEHHO - BpEMEHHbBIE
MOJYJISATOPHI M TpeoOpa3zoBaTesid HEKOIepEHTHOTO M300paxeHHs B
KOTEPEHTHOE.

Ontryeckne »JIEMEHTHl CKAaHUPYIOUIMX CHCTEM. AmmapaTypHbIe




UCTOYHUKM u3nydyeHus. llepenaromme ONTHYECKHE CHUCTEMBI.
[IpeoOpa3oBaHrue CUTHAJIOB B ONTHKO-JIEKTPOHHBIX CHCTEMax.
OcCHOBHbIE TIOHATUS U3 TEOPUM JIMHEHHOW  (QUIbTpalUU.
OnTtumaneHas JuHEWHas (uiabTpauus. BpemenHas QuibTpanus.
Hakomnenne. CnektpanbHas ¢uibTpanus. I[IpocTpaHcTBeHHas
buIbTparms. Bri6opka. Momymnsius. Jemomymnsius.
CxaHupoBaHue.

[Tpuemunku m3nydenun. Knaccupukarysi mpueMHUKOB H3ITy4EHHS.
[TapameTpsl U XapaKTEpUCTUKH MPUEMHUKOB U3Iy4deHHs. TenaoBbie
NpUEMHHUKH  m3nydeHus. DOoTodJIeMeHTH,  (HOTOAIEKTPOHHBIE
YMHOXHUTENTM W 3JCKTPOHHO-ONTUYECKUE  IMPeoOpa3oBaTeH.
®oropesucropel  u  QWIP-npuemuuku. ®Doronuonsl. I13C-
matputibl.  KMOII-matpunpl.  ['ubpuanble, MOHONHUTHBIE U
MHOTOLIBETHbIE PUEMHHUKH U3JTy4YEHUSI.

OxJax/1IeHue NPUEMHUKOB M3JIy4YEHUSI.

Tema Ne6. JInmapsr

Orpaxaronue CBOWCTBA 3€MHOM, MOPCKOM MOBEPXHOCTEH,
CBETOOTpaXkaTese u 0ObEKTOB JOKAIUH.

PacnipocTpanenue a3epHBIX Iy9KOB B 36MHOM aTMocdepe.
YpaBHEHHE JTa3epHOU JIOKAIUH.

MomHoCTh JIa3€pHOrO  JIOKALMOHHOTO CHUTHajla OT HEPOBHOMU
3€MHOI IOBEPXHOCTH.

OHepreTuyeckue W BpPEMEHHbIE XapaKTEPUCTHKU  JIA3€PHOTO
JIOKaIMOHHOTO CHUTHajla OT B3BOJIHOBAHHOW 3€MHOW MOBEPXHOCTH.
MoHOCTS Ta3€pHOTO CUrHAJIa OT CBETOOTPaXKaTelIeH.
CriekTpanibHOE anbOeno moBepxHoctel. [lomexn B cuctemax

Tema Ne7. JlazepHbIe CICTEMBI
CJIeXKCHUS], HaBeIeHUs,
JaJIbHOMETPHUH, BBICOTOMETPUH
Y BBICOKOTOYHBIX
reo()u3NIECKUX U3MEPEHUI

JlazepHble MUMITYJICHBIE BBICOTOMEPBI PA3JIMYHOIO Ha3HAYEHUS.
Jlazepusbrit ummynscHbIi BeicoroMep MOLA 1151 BBICOKOTOYHOM
TornorpaduIecKoi CheMKH TIOBEPXHOCTH Mapca.

Jlazepublit uMmynbcHbIN BoicoToMep LOLA 171 BBICOKOTOUHOM
Tonorpaduyeckoil CheMKU MOBEPXHOCTH JIYHBI.

JlazepHbIil UMIyIIBCHBIN BeicoTOMEP MLA 1151 BBICOKOTOUHOM
Tonorpaduyeckoil CheMKU MOBEPXHOCTH MepKypusi.

JlazepHas nanbHOMETpUYECKast CHCTEMA JIsl BBICOKOTOUHBIX
reo(pu3MUeCcKuX H3MEPEHUH.

Poccuiickuit KocMUYECKAN JTa3epHBIHN JIoKaTop «bakan»
JlazepHble CHCTEMBI CIIEKEHUS 3a CITyTHUKAMU.

JlazepHast TOKalMOHHAs CUCTEMA JJIsl CTBIKOBKM KOCMHYECKHX
anmnaparos.

MHoroueneBas na3epHas JOKallMOHHAs CUCTeMa 711 KOCMUYECKHUX
arnmapaTos.

Tema Ne8. Ontuxo -
3JIEKTPOHHBIC PaHOMETP,
CIIEKTPOMETP, CKaHEep

OnTHKO - AJIEKTPOHHBIM paguoOMeTp. DHepreTuyeckas spKOCTh
MPOTSKEHHBIX H3JIydaresied M ux Ttemneparypa. dopMupoBaHuE
3HEPreTUYECKON 51 MIPOCTPAHCTBEHHOMN nH(pOpMaIUH.
PaguomMerpuueckne CHEKTpalbHbIE KaHAIbl MHOTOCHEKTPAJIBbHBIX
ckaHepoB. CTpyKTypHasi cxema M TPUHIMI JEHCTBHS OOPTOBOTO
OINTHUKO-3JIEKTPOHHOTO paHOMETpA.

Cxema pamuomerpa ATSR s u3MepeHus Temreparypbl
MTOBEPXHOCTH MOPA.

OnTHKO-3JIEKTPOHHbBIE CIIEKTPOMETPBL. CrnektpanbHoe
pacnpeziesieHue SpKOCTH MPOTSHKEHHOTro curHana. CTpykTypHas
CXEMa OITUKO-AJIEKTPOHHOTO chekTpoMerpa. [lucnepcuoHHbIe
cnekTpoMeTpbl. CxeMa NpU3MEeHHOT0 MOHOXpoMaTopa. Cxema
MOHOXpOMAaTopa ¢ AU(PPaKIHOHHOW pemeTkoi. DopMupoBaHue
IIPOCTPAaHCTBEHHO-CIEKTPAIBLHOTO THIIEPKYOa. Cxema




I/IH(I)paKpaCHOFO 11 (S (S:{0) X 0) I[I/I(I)paKLII/IOHHOFO CIICKTpOpagnuoMeETpa.

Cxema aBHMAalMOHHOTO crekTpoMmerpa. CxemMbl M THapaMmeTpbl
BUJIEOCIIEKTPOMETPOB MOS; Hyperion, cxema ®Dypre
CHEKTpPOMETpa, crekrpoMmerpa ¢ uHTepdepomerpom CaHbsika,
CHEKTPOMETpA - MOJISIPUMETPA.

Ckanepel.  Kmaccudukarmuss ~ ckanepoB.  CXeMbl  ONTHKO-
MEXaHHYECKOTO  CKaHWpoBaHus (TexHojorusi  whishbrooom);

(OTORTEKTPUIECKOTO CKAHUPOBAHUS (TEXHOJIOTH pushbroom).

['eomeTpuyeckre COOTHOUICHHS TPH CKaHUpPOBaHUH. CXeMsl
(GopMHpOBaHUS CIEKTPAJIbHBIX KaHAIOB. CTPYKTypHBIE CXEMBI
MYJIBTUCIEKTpaIbHBIX Whishbrooom - ckanepa u pushbroom -
ckaHepa. Cxembl, KaHajbl M MapaMeTpbl ckaHepoB S-192; MSS;
TM; ALI Ilpumepbl ONTHKO-3JIEKTPOHHBIX CUCTEM B COBPEMEHHBIX
JNEUCTBYIOIUMX MporpaMmax JUCTaHIIMOHHOTO  30HIMPOBAaHUS

3eMITH.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHUECKUX 3aHATHHA U X TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

Ta6JII/II_Ia 5-— HpaKTI/I‘{eCKI/Ie 3aHATUA U UX TPYAOCMKOCTDb

N3 Hux No
No | Tewmsbl npaktuyeckux | opmel npakTudeckux | TpyaoeMKOCTb, |MPaKTHYECKOM |pa3iena
/1 3aHATHI 3aHATHI (gac) MOATOTOBKH, | IMCIIMIT
(dac) JIAHBI
Cemectp 8
1 | boproBas cucrema [IpakTrueckoe 3aHsATHE 1 Tema
KOHTpPOJIS U Nel
ynpaBjieHus. 3a1auu
BKY,
B3aMMOJEICTBUE C
HA3eMHBIM
KOMIIIIEKCOM
yTpaBJICHHSL.
2 | Komrmuiekc neneBoi [IpakTrueckoe 3aHsTHE 1 Tema
anmnaparyps! JIA Ne2




Onruueckue

XapaKTePUCTUKU
TypOyJIeHTHOMI
aTMocQepsl.
OnTuueckue
XapaKTEePUCTUKU
a3p030JIbHOMN
aTMochepsl.

3 | OnTumanbHast [IpakTnueckoe 3ansTue 1 Tema
JIMHETHAs Ne4
dbunsTparms

4 | [13C-maTpuripl. [IpakTrueckoe 3aHITHE 1 Tema
KMOII-maTpuiibt Ne5

5 | Hudposas odopadbotka | IlpakTudeckoe 3aHsaTHe 1 Tema
CUTHAJIOB Neb

6 |Dorope3ucTopsl u [IpakTrueckoe 3aHATHE 1 Tema
QWIP - npreMHuKwu. Ne7
DOTOAMONBI

Bcero 6

4.4, JlabopaTopHbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTbh IIPUBEICHBI B TA0IUIIE 6.
Tabmmma 6 — JlabopaTtopHbIe 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
e HaumenoBanue nabopatopHbsix padoT TpynoeMKOCTS, | IPakTHIECKOH | pasiea
/o (dac) MOJTOTOBKH, | IHMCIIHII
(dac) JIMHBI
Cemectp 8

1 | UccnenoBanue BO3MOXHOCTU 1 Tema
BOCCTAHOBJICHHSI HETIPEPHIBHOTO CUTHAJIA IO Ne3
€ro JUCKPETHBIM OTCUETaM.

2 | UccnenoBanue nu(poBBIX YIPABISIONIAX 1 Tema
(UIBTPOB. Ne3

3 | CuHTE3 CHCTEMBI YIPABJICHUS C ITU(POBOIMA 1 Tema
KOPPEKIUEH. No5

4 | UccnenoBanue 3(p¢heKTOB KBAHTOBAHUSI B 1 Tema
UPPOBBIX PHUIBTPaX. Ne5

5 | HUccrnenoBanne KypcoBOM THPOCKOMTMYECKON 1 Tema
CHUCTEMBI. Nog

6 | UccnenoBanue TMHAMUYECKAX CBOWCTB 1 Tema
CHCTEMBI CTA0OMIIN3aLIUN H300PAKECHHUS. Ne8

Bcero 6




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana 108 108
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)
Jomamraee 3aganue (/13)
KonTtposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpoOMEKyTOUHOMU 7 7
arrectaruu (I1A)
Bcero: | 115 115

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHOU PabOoThI 00yUaroMUXCsl 0 TUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUN MPUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

KomuectBo 3x3eMIuIsipoB B

udp/
URL E;p ec Bubnuorpaduueckas ccpika OulmoTeke
P (KpoMe AJIEKTPOHHBIX AK3EMILTSIPOB)
ONTHKO - SIEKTPOHHBIC CHCTEMbI 1

JIACTAaHIMOHHOTO 30HAupoBaHus B.I1.
Casunnix. B.A. Conomatun. MockBa.
MammuHocTtpoenue. 2014 r. ISBN 978-5-94275-
754-0

BopToBbie KOMIUIEKCHI yIIPaBICHHS 1
KOCMHUYECKHX anmnapaToB: yueoHoe nocooue /E.
A. Mukpun. — Mocksa: M3natensctBo MI'TY
uM. H. D. baymana, 2014. —245, (1] c.: un.
ISBN 978-5-7038-3983-6

BopToBbIe cucTeMBbl yripaBIeHUS 1
KOCMHUYECKHMH armnaparamu: YueoHoe nocodue
/ BpoBkun A.T'., Bypaeiros b.I'., 'opauiiko




C.B. u np. Ilox penakmueit A.C. CeipoBa - M.:
Wzn-80 MAU-TIPUHT, 2010,-304 c.: w.

OCHOBBI UMITYJICHOU JIa3€PHOI JIOKALINU: 1
yuebHoe nocobue /moa. pen. B.H.
PoxxnectBuna. M: uzg. MI'TY um. H.O
baymana, 2010

YrpaBieHne KOCMUUECKUMH TOJICTaMU: 1
yaebHoe ocoowme: B 2 1/ B.A. Conosnes; JI.H.,

2010

JIsicenko; M: uza. MI'TY um. H.3. baymana,

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»

[Tepeuenn 3JIEKTPOHHBIX
TEJICKOMMYHUKALIMOHHONU CETH
npuBe/ieH B Tabymiie 9.
Tabmuma 9

«MHTEpHETY,

o00pa3oBaTeNbHbIX pecypcoB nH(pOpMaIMOHHO-

HGO6XOI[I/IMBIX JJIA  OCBOCHUA AOUCLMIIIINHBI

— IlepedeHb »SIEKTPOHHBIX O0pA30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec

Haumenosanue

www.federalspace.ru

I'K «Pockocmoc»

www.iafastro.com

International Astronautical Federation

www.npoencrgomash.ru
engine.space

AO «HIIO Dnepromam uMm. Akagemuka B.I1. 'mymiko

www.kbha.ru

AO «Kb XumaBToMaTHuka

WWW.protonpm.ru

I'NAO «IIpoton-1IM»

WwWw.energia.ru

ITAO PKK «Oneprus»

WWW.ISSI.ru

Russian Space Science Internet (RSSI)

www.khrunichev.ru

I'KHIILL um. XpyHuueBa

www.tsenki.com

OI'VII «llenTp 3KCITyaTanuy 00bEKTOB Ha3eMHOM
KOCMHYECKON MHPPACTPYKTYPHI»

WWW.cCsa.int

United space in Europe

wwww.icc-reshctnev.ru

AO «HpOpMAITMOHHBIE CITYTHUKOBBIE CUCTEMBD» HM.
Axanemuka M.® Pemernena

www.jpl.nasa.gov

Jet Propulsion Laboratory California Institute of
Technology

www.spaccchina.com/espacc

China Aerospace Science and Technology Corporation

www.dlr.de

The German Aerospace Center (DLR)

WWW.CUronews.com/programs/space

Get the latest news about space travel, exploration, of the
cosmos&latest discoveries of planet

www.buran.ru

CaiiT MHOTOpa3oBoi cuctembl «bypan»

Ww.novosti-kosmonavtiki.ru

®opym

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCIOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTENBHOTO MpoIiecca MO AUCIUIIINHE.
[lepeueHp UCIONB3yEeMOTr0 IPOTPaAaMMHOT0 obecriedueHus npeacrasieH B Tadnure 10.

Ta6muma 10— [Tepeyers mporpaMMHOTO 0OecIieueHUs




Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKasI 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW UIi  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabmiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

1 | JleknmonHas ayiuTopus

2 MynpTUMeaUIHAS JIEKIUOHHAS ayIUTOPUS

10. Onenounsble cpencTBa A NPOBEIEHUS IPOMEXKYTOUHON aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOUHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB
DK3amMeH Cnmcok BOIpoCOB K SK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETEHI;
3amaumu;
TecTsl.

10.2. B xauecTtBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalonMMHCA MPUMEHsAETCsl 5-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas npuBeeHa B Tabnuie 14. B TedeHne cemMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aipHas mIKaia PAKTEp (op

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 HU3JIaracT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJMTEPaTypHhI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYCCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 0000IIECHMUS;

— cBOOO/THO BJIA/ICET CHCTEMOH CIIENMANIN3UPOBAHHBIX TOHATHH.

«OTIINYHO»
(Ga4YTCHO»




OreHKa KOMITETEHIA e .
R — apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHIIUIA
— 00y4arouuiicst TREpIO YCBOMJI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypBHI;
«XOpomIo» — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C IPAKTUYECKON JESATENIBHOCTHIO
«GAYTEHO»
HallpaBJICHUS;
— apryMEHTUPYET HaY4YHBbIE ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY M3JIaraeT €ro, ONHMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypBHI;
— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;
«YJIOBIIETBOPUTEIILHO .
GAUTOHOY — UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HallpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJIOKEHHUS;
— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHMH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEY/IOBJIETBOPUTEIILHO ]
«HC 3ATTCHO paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH; )
— UCIIBITBIBAET TPYAHOCTHU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOKET apryMEHTUPOBATh HAY4YHbIE MTOJIOKEHNUS;
— He (OPMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) niis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/ [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa Koz
WHJIMKaTOpa

1 BoproBas cucrema KoHTpoJs u yrpasineHus. 3agaun bKY, IK-3.3.1
B3aUMO/ICHCTBHE C HA3EMHBIM KOMIUIEKCOM YIIPABIICHHSI.

2 Kommiiekc neneoit annaparypst KA.

3 Pedpakuus ontuueckux gydeit. ONTHYECKUE XapaKTEPUCTHKH
TypOyneHTHO# aTMochepbl. ONTHYECKHE XapaKTePUCTUKU
a’p0O30JILHOM aTMOC(EPHI.

4 OnrtumainbeHas TUHEWHas QuiIbTpamnys.

5 [13C - matpuisr. KMOII - matpuirsi.

6 [Tudposast 00paboTKa CUTHATIOB

7 ®oropesucropsl 1 QWIP - npuemnnku. @oToanoast [1K-3.3.2

8 [TpocTpaHcTBEHHO-BpEMEHHBIE MOIYJISTOPHI U IPE0OpazoBaTEIH
HEKOTEPEHTHOTO N300pa’keHHsI B KOTEPEHTHOE.

9 YpaBHEHWE Ta3€pPHON JIOKAIUH.

10 Teopernueckne OCHOBBI ITpHeMa UMITYIbCHBIX JIA3€PHBIX
CHTHAJIOB.

11 MeTo/1bl MaTEMaTHIECKOTO MOJICIIUPOBAHKSI BXOHBIX CUTHAJIOB
CHCTEM JIa3E€PHOM JIOKAIHH.

12 CnekTpanbHoe anbdeno nmosepxHocreit. [lomexu B crucremax
JIa3€PHOM JIOKAIHU

13 @DIIyKTyallnOHHBIE XapAKTEPUCTUKHU JIOKALIMOHHOT'O JIA3EpPHOTO [IK-3.V¥.1
CHUTHasa.

14 DnemMeHTHas 0a3a CHCTEM UMITYJIbCHOH JIa3epHOM JIOKAIIHH.




15

BHCPFCTI/I‘ICCKI/IC N BPCMCHHBIC XapaKTCPUCTUKH JIAa3CPHOT'O
JJOKaIlTMOHHOI'O CMI'HaJia OT B3BOJIHOBAHHOM 36MHOM
MMOBCPXHOCTH.

16 OnyKTyallMOHHBIC XapaKTEPUCTUKHU JIOKAIIMOHHOTO JIa3€PHOTO
cUrHasa.

17 DHepreTuyeckas IPKOCTb MPOTSHKECHHBIX M3IIydaTeneil 1 ux
Temmeparypa

18 DopMUPOBAHHE JHEPTETUUECKON U TPOCTPAHCTBEHHON
nHpOpMAITUH

19 Pagnomerpuueckue cieKTpaibHbIe KaHallbl MHOTOCTIEKTpaibHbIX | [TK-3.B.1
CKaHEepOB

20 OnTUKO-3JIEKTPOHHBIE CTIEKTPOMETPhI. CIeKTpaIbHOE
pacrpeneneHue spKoCTH MPOTSHKEHHOTO CUTHATIA.

21 JIMCTIEpCUOHHBIE CTIEKTPOMETPBHI.

29 dopmMupoBaHHe IPOCTPAHCTBEHHO-CIIEKTPATBHOTO THIIEPKY0a.

23 Cxema MOHOXpOMaTOpa ¢ JUPPAKITHOHHONW PEIIETKOM.

24 CxeMbl ONITHKO-MEXaHUIECKOTO CKaHUPOBAHNUS (TEXHOJIOTHS
whishbrooom)

25 Cxembl (HOTORNEKTPUUECKOTO CKAaHUPOBAHUS (TEXHOJIOTHUS IIK-8.V.1
pushbroom)

26 ['eomeTprueckie COOTHOIICHHS TPU CKAaHUPOBaHUH. CXEeMBbI
(OpMHPOBaHUS CIIEKTPATIHHBIX KAaHAIIOB.

27 CTpyKTypHBIE CXEMBbI MYJIbTHCTICKTPIBHBIX Whishbrooom-
ckanepa u pushbroom-ckanepa.

28 Cxema @ypbe crieKTpoMeTpa. CHEKTPOMETpa C
naTepdepomerpom CaHbsKa.

29 Cxema paaguomerpa ATSR 17151 m3amMepenust TemmepaTypsl
MIOBEPXHOCTH MODAI.

30 HpUI/IMepBI OIITUKO-3JIEKTPOHHBIX CHCTEM B COBPEMEHHBIX
JEHCTBYIOUIMX MPOrpaMMax JAUCTAHIIMOHHOTO 30HIUPOBAHHUS
3emuiu.

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacraBieHsl B Tadbuuie 16.

Ta6mumia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Ne n/mt [lepeuenp BonpocoB (3agay) it 3auera / nud . 3auera Koz
WHJIMKaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

[IpumepHbIi IepeyeHb TEM I KypCOBOTO POSKTHPOBAHNUS/BBITIOTHEHUS

Ne n/m N
KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJig IIPOBCACHUA HpOMG)KyTO‘IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeCTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne /i1

[IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB

Kon
WHMKATOpa




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroanueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U HPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHEI

Llenpro mpenonaBaHusl AUCLUIUIMHBI SBISETCA W3YYEHUE CTYJEHTAMHU LEJEBBIX CHUCTEM
KOCMHUYECKHX allapaToB, KOTOPbIE OMPEICNISIOT MOJE3HYI0 Harpy3Ky ammapara, (Gu3ndecKue
yCIIOBUS €ro (PYHKIIMOHUPOBAHUS U MPOLECCHI IKCIITyaTalluu, UCCIIEJOBAHUE KOTOPBIX SIBJISETCS
OJIHOM U3 MPOECCHOHATBHBIX 00JIACTEH NEATETHPHOCTH BBITYCKHUKOB.

11.1. Meroauyeckue yKazaHusi I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HA4YEHUE JIEKIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX TpOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIEIISECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIEM;

— pa3BuTHE MNpO(EecCHOHATBHO-NENOBBIX  KauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— IIOJIy4YEeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHsSI Ha ONIMKaiIIne Tobl;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuaja IpU MPOBEACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

BBenenue: ycraHaBnuBaeTcsl CBSI3b TEMbI C MPONJIECHHBIM MaTEpPHAIIOM, ONPEAEISIOTCS
Henu, 3aJadd  JeKuuu, GopMmynupyercsa IiiaH JeKuud. DopMynupyroTcs MHpoOJeMB.
[Ipennaraercss cnucok WHGOPMAIMOHHBIX HCTOYHHKOB IO PA3JIMYHBIM  B3[NIAaM Ha
npobsieMaTuky Jekiuu. Jlektop nomkeH ObITh KpaTOK U BblpazutesneH. Ha BBeneHue oTBoauTCS
5-8 MHUHYT.

OCHOBHOE COJEp)KaHME: OTPaKAKOTCSA KIIIOYEBblE HJen, Teopus Bompoca. Ilo
BO3MO>KHOCTH H3JIAraloTCsl pa3judyHble TOYKH 3pEHUs. BBICIYIIMBAIOTCS CYXICHHS CTYACHTOB.




CrynentaMm mpesiaraercs C(GOPMYIHPOBATh BBIBOJABI IOCIE Ka)XJOH JOTHUYECKOW YacCTH.
[IpencraBisitoTcss OLEHOUYHBIE CYXKIEHHUS JekTopa. l[IpenmonaBarens (GopmyaupyeT pesiome,
MOATBEPKIAIOTCS MJIM ONIPOBEPraloTCs KIIOUEBBIE HIEH, BbICKa3aHHbBIE B HAYaJIe JICKIIUH.

3axiroueHue: AenaroTcs o00OIIEeHUS U BBIBOJABI B II€JIOM HO Teme. Maer mpeseHTarus
Oyaymiero  JIGKIMOHHOTO  Marepuana.  llpenonaBarens — ompeAenseT  HaNpaBiICHUS
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

11.2. Metoauueckue ykasaHus sl OOy4aroIuXcs IO y4YacTHIO B CEeMMHapax (eciu
npeodyCMOmMpeHo y4eOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOU TENBIO 711 00YYAIOIIerocsl SIBJISIETCS CUCTeMaTH3aIus U 00001IeHNe 3HAHUI
Mo wu3y4yaemMoM Teme, pasaeny, (QopMUpoBaHHME YMEHHS paboTaThb C JOMOJIHUTEIHLHBIMU
HUCTOYHUKAMU HH(OPMAINH, COMOCTABIATH M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTUPOBATH
IPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBUM C Bexyulel
JUIAaKTUYECKON 1EeTbI0 COACP)KaHUEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JI0BBIe, HauOolee
TPYAHBIE JUIS TIOHUMaHHUS M YCBOCHHS TE€Mbl, pa3/eibl JUCHUIUIMHBL. Creuudukoil TaHHOM
(opMBI 3aHATHI ABIAETCS COBMECTHasi paboTa MpernoaaBatelis U 00yJarouierocs Hajl pelieHneM
MOCTaBJIEHHOW TMpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelOBaHUs
VHJIUBUAYAIBHON U KOJUIEKTUBHOM AEATEIIBHOCTH.

[Ipy mMOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEeMe MPOCIYUIaHHOW JIEeKIUU
HEOOXO/MMO O3HAKOMUTBHCSI C IUIAHOM €ro IPOBEICHUSA, C JIMTEPaTypol W Hay4YHBIMU
nyOIMKAIUsIMU TI0 TEME CEMUHApa.

11.3. Meroauueckue ykazaHHs A OOyYaroIIMXCs MO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATHUH (eciu npedycMOmpeHo YueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

1 IlpakTHyeckue 3aHATUSA MPOBOJATCS IMOCIE YTEHUS JIEKIMH, NAIOLUX TEOPETHUUECKUE
OCHOBBI JIJIsl X BBIMOJIHEHHUS.

JlommyckaeTcsi BBINOJIHEHUE IMPAKTUYECKUX 3aHATUH JO IIPOYTEHUs JIEKUHUW C LENbIO
dbopManuzanuu IpodIeMbl 171 U3YUYEHUS TEOPETUYECKOro MaTepuania Mpu HaJIUYUU ONMHCAHUN
paboT, BKITIOYAIONIMX HEOOXOAUMBIE CBEJICHHUS WM CCHUIKM Ha KOHKPETHbIC YUeOHBbIC M3aHU,
coJieprKallye 3TU CBEACHHUS.

2 OcHOBaHHEM TPOBEACHHS MPAKTUYESCKUX 3aHITHIA MO NUCIUIUIHHE SBISFOTCS: pabodas
nporpaMma yuyeOHON AUCUUIUIMHBL; pacliiucaHue Y4YeOHbIX 3aHITHH.

3 YcnoBus npoBeieHUs IPaKTUUECKUX 3aHATHI.

3.1 IIpaktuyeckue 3aHATHS JOJKHBI MPOBOJIUTHCS B ayAUTOPUSX, COOTBETCTBYIOIIMX
CaHUTAPHO-TUTHCHUYECKUM HOpMaM.

3.2 Tlo BpeMs MPAKTUYECKUX 3aHITHI JTOJDKHBI COOIOMATHCS TOPSAIOK U AUCITUIUIMHA B
cootBeTcTBUH C [IpaBunamu BHyTpeHHero pacnopsiaka ['YAIL

3.3 TlpakTuyeckue 3aHIATHS JODKHBI OBITH OOECIEUeHbl B JOCTAaTOYHOM OO0BEME
HEOOXOMUMBIMA ~ METOJUYECKHUMH  MaTepuajamMH, BKIIOYAIONUMU B  Ce0S  KOMILJICKT
METOJMYECKUX YKa3aHUU K BBIOJHEHHUIO IPAKTHYECKUX padOT MO JaHHOW AMCUUILIIMHE.

3.4 IlpenonaBarenb HECET OTBETCTBEHHOCTD 3@ OPraHU3ALNIO IPAKTUUECKUX 3aHATHH.

OH uMeeT IpaBO OMNpPEAENATh COAepXKaHHe MPAKTUYECKUX paldoT, BHIOUpATh METOMBI U
CpeAcTBa TPOBEINCHMUSA 3aHATHA, HamOolee IMOJHO OTBEYAIOUIME MX OCOOCHHOCTSM U
obecreunBaroIre BEICOKOE Ka4eCTBO YUEOHOTO mpoIecca

4 OTBETCTBEHHOCTh U 00S3aHHOCTH CTYICHTA.

4.1 Jlo mpoBeneHUsI NMPAKTUYECKOTO 3aHATHS M HA 3aHATUM CTYJIEHT HMMEET MPaBO
3aJaBaTh MPETO1aBATEI0 BOIPOCHI MO COJIEPKAHUIO U METOAMKE BHIMIOJIHEHUS paOOTHI.

OtBer mpenojaBaTens [OJDKEH oOOecredrBaTh BBIMOJHEHHE CTYIAEHTOM paboThl B
TEUCHHE 3aHATHS B IOJHOM OOBEME M C HAWISKANUM KAuyeCTBOM TOJATBEPKIACMBIM
TECTUPOBAHUEM

4.2 CTyneHT MMeeT MpaBO HA BHINOJIHEHHWE MPAKTUYECKOH PabOThHI MO OpUTHHAIBHON
METOJIMKE C COIJIacus MPernoAaBaTess 1 MoJ] ero HaOII0ICHUEM.

4.3 CryneHT 00s3aH BBIIOJHUTH MPAKTUYECKYI0 paboOTy, MPOIMYLICHHYIO IO
YBa)XXUTEIbHOM MPUYKHE, B YAChl, COTJIACOBAHHBIE C MIPETOAaBaTeeM.



4.4 CryneHT 00si3aH SBUTHCSI Ha MPAKTHYECKOE 3aHATHE BO BpEMsl, YCTaHOBIIEHHOE
pacnucaHueM, M NpPEIBApUTENbHO IOJITOTOBJICHHBIM K MPOBEACHHUIO 3aHSITHHA, UYTO MOXKET
KOHTPOJIMPOBATHCSI MPENOIABATEIIEM BOIIPOCAMH BXOJHOTO KOHTPOJISL.

4.5 B x0/1€ IPaKTUYECKUX 3aHATUN CTYJACHTHI BEIyT HEOOXOAMMBIC 3aMUCH B OTACIBbHBIX
OT MaTEpUANIOB JIEKIMI HOCUTENSX UM OTACIBHBIX 000COOIEHHBIX OT JIEKIIMOHHOI'O MaTepuaa
daiimax 5SJIeKTpOHHOW WHGOPMAIIMK, KOTOphIE TMpernojaBaTelb BIpaBe IMOTPeOOBATh s
IIPOBEPKHU.

JlomyckaeTcsi Mo COTJIacOBaHHUIO C MpernojaBaTesieM MpPeICTaBiIsTh OTYEThl O padoTe B
AIIEKTPOHHOM BHJIE Yepe3 JTUUHBIA KaOMHET CTY/IeHTa U IpenojaBaTers.

4.6 B TedeHHe MPaKTUYECKOTO 3aHATHUS MPENOAAaBATEIb KOHTPOJIUPYET MPABHILHOCTD
BBINIOJIHEHUS 3aJaHUI; OLIEHKA JOCTUTHYTBIX PE3YJbTaTOB II0O OCBOEHHUIO CTYIEHTOM TEMBI,
paszena y4eOHOW IUCIMIUIMHBI OCYHIECTBIISETCS B KOHIE MPAKTHUYECKOTO 3aHATHUS (TPYIIIBI
NPaKTUYECKUX 3aHATHI) IyTeM TMPOBEPKM OTYeTa M (WJIM) €ro 3alluThl (IIpe3eHTaIH,
cobecemoBanus) WU JApyrod ¢GopMbl MO YCMOTPEHHUIO TMIPENojaaBaTeNis ¢ IPUMEHEHHUEM
MOJYJIBHO - peTuHroBoi cucremsl I'Y All

4.7 CTygeHT HeceT OTBETCTBEHHOCThb: y 3a NPOMYCK MPAKTUYECKOTO 3aHATHUS IO
HEYBAKUTEIBHONW IPUYMHE; y 3@ HEMNOJArOTOBIEHHOCTh K IIPAaKTHMYECKOMY 3aHSATHIO; 3a
HECBOEBPEMEHHYIO C/layy U 3alIUTy OTYETa O MPAKTHUYECKOM 3aHSATUH.

B coorBercTBHM c TpeOoBaHMsMHU cTaHAapToB kadectBa ['YAII o cucreme KOHTpOJis
KayecTBa 3HAHUU CTYJEHTOB OYHOM M 3a04HOIl (OpMBI OOy4YEHHUS CTYIEHTHI, MPOIYCTHUBILIKE
3aHATUS U HEe 0TpabOTaBIIME X K Hayally CECCUU, HE JIOMYCKAIOTCA K 3a4eTy WM SK3aMEHY IO
NAHHOU JUCIUILINHE

TpeOoBaHW K OPOBENEHUIO TPAKTUIECKUX 3aHATHUI
Obs3amenvho 0115 3anoIHeHUs npenoodasamesnem

Ecnu memoouueckue ykazanusi no npoxoxcoeHuro Npakmuyeckux 3aHAmul UMeromcs 8
U30aHHOM 8U0de, 8 8Ude INeKMPOHHbIX pecypcos oubauomexu I'VAII, cucmemvr LMS, xageopst u
m.0., He0OX00UMO dams Ha HUX cculiky unu npusecmu URL adpec.

11.4. Meroauueckue ykazaHus I OOy4arOIIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMUCS JOJKEH YIrIyOuTh H
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
BrimonHenue 1abopaTopHbIX paboOT COCTOUT M3 IKCIEPUMEHTANIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabopaToOpHBIX pabOT OO0ydYarOmUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pPElIeHrE CIETYIOIMNX OCHOBHBIX 3a[a4 00y4aroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL

— 3aKpeIuleHHe, Pa3BUTHE M JIeTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIbHOW  paboOThl ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

3ajaHue U TpeOOBaHMs K IPOBEJACHUIO 1a00PaTOPHBIX paboT

B xozme BeImonHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMHCS JOJKEH YIrIyOuTh H
3aKpeNUTh 3HAHUS, NMPAKTHYECKHE HABBIKM, OBJIAJCTh COBPEMEHHOW METOAMKOM M TEXHHMKOM
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.




Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51abopaTopHBIX pabOT OO0y4aroIIMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3ydeHUS] TUCHUIUIMHBL, ONpeAeIsieMold Y4eOHBIM IUITAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTeYnBarOIIUM pPEIICHUE CIeIYIONUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

- MproOpeTeHNEe HABBIKOB UCCIIEIOBAHMS TIPOIIECCOB, SBICHUH U 00BEKTOB, H3y4aeMbIX B
paMKax JaHHOM JUCUUIUIMHEL,

- 3aKperIeHWe, Pa3BUTHE W JETaNIM3als TEOPETHYECKMX 3HAHWH, IOJy4eHHBIX Ha
JCKITHSIX;

- MOJTyYeHre HOBOM MH(OPMAITUH IO U3y4aeMOM JUCITUTIINHE;

- IPHOOpETeHNE HAaBBIKOB CAMOCTOSTENIbHON PabOoTHI ¢ 1a00paTOPHBIM 000pYIOBaHUEM U
puoOpaMu.

Crpykrypa u hopma oTyeTa 0 1abopaTopHO paboTe

1) Cxema 1a60paToOpHON YCTAaHOBKH.

2) ITacmopTHBIEC TaHHBIE UCCIIEAYEMOMN MAITMHBI WA TPHOOPOB.

3) TaGnuIIBl ¢ paCYCTHBIMU M ONBITHBIMH JTAHHBIMHU.

4) OcHOBHBIE pacueTHBIC (OPMYIIBIL.

5) ANTOpPUTMBI CTJIaKWBAHUS, AMMPOKCUMAINH SKCIIEPUMEHTAIBHBIX JaHHBIX, TpadUKH
HCCJIETyEeMbIX 3aBUCUMOCTEH.

6) TpakToBKa MOJY4YEHHBIX PE3yIbTATOB U KPAaTKHE BBIBOJBI IO paboTe.

TpeboBanust k 0ohopMIIEHUIO OTYETAa O JIabopaTOpHO paboTe

TpeboBanust k Qopme oTuera o nabopaTropHOW paboTe ompeneneHbl CTaHIApTaMHU
YuuBepcurera: http://guap.ru/guap/standart/titl_main.shtml/

11.5. Meroauyeckue yka3zaHusl JUIsl OOYYalOUIUXCS IO TMPOXOXKICHUIO KypCOBOTO
IPOCKTHUPOBAHUS/BBIMIOJIHEHUSI KYPCOBOW PabOThI (eciu npedycmMompeno yueOHviM HAAHOM NO
OaHHOU OucyuniuHe)

Kypcogoii mpoekt/ pabota mpoBOIUTCS C 1ETbI0 (POPMUPOBAHUS Y O0YUAIOIINXCS OIBITA
KOMILIEKCHOTO PEIIeHUs KOHKPETHBIX 3ajad mpodeccuoHanbHOl aesTenbHocTU. [lo maHHOM
JUCLUTUTMHE KyPCOBOM MPOEKT HE MPeIyCMOTPEH.

11.6. Metoauueckue ykazaHus JJsl 0OYYaIOLIMXCS 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIOTHIET paboOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4aCTHA.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (GopMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHM M CHCTEMATH3allM¥ NPUOOPETAaeMbIX 3HAHHI, 0OECIICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMme 0OyueHUs).



11.7. Meroauueckue yKazaHusi Uil OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJISI YCIIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aromuxcsi, OCYIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OIL[CHUBAHHS XO0Ja OCBOEHUS
JUCLUATUTMHBL.

Texymuit KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS B (OpMe KpPaTKOTO TEOPETHUECKOTO
orpoca Iepes HadajloM OYEPEJHOrO 3aHATHs MO0 TeMe Mpeablayniero 3ansatus. Kpome storo,
dbopMOli TEKYIIEro KOHTPOJISA SBIACTCS 3alluTa OTYETOB IO JIAOOpAaTOpPHBIM paboTaMm.
Pe3ynbraThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH, ONPEACISAIOT OIEHKY IO pyOexHOMY
KOHTPOJIIO.

11.8. Metoanueckue yka3zaHHs Uil 00YYaroIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[IpomexxyTounass  arrectanusi  OOyyarOmMXCsl — IpeAycMaTpuBaeT  OLIEHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00y4YeHHs Mo AucuuiuinHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOyYaloIIMMCS B IpoLecce
U3y4eHHs] BCeH IUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOSATENBbHOM paboThl, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBHJIO, MPOBOJIUTCS B
IEepuoJl SK3aMECHAIMOHHOW CECCHMM U 3aBEpIIaeTCs] aTTECTAllMOHHOW OIICHKOH «OTIMYHOY,
«XOPOIIO», «YIOBJIECTBOPUTEIIEHOY, «HEYIOBIECTBOPUTEIHLHO.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, NOJYyYEHHBIX OOYyYaIOIIUMCS B XO/I€ U3yUCHUS
y4eOHOH AUCIUIUIMHBI B LIEJIOM HJIM IPOMEKYTOUHAas (110 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUM
0o0y4aromuMcs 1Mo OTAENIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTallMOHHON OIICHKOM «3auyTeHO»
WIN «HE 3a4TECHO».

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (¢GopMa OIEHKH 3HAHWUH, IOJyYEHHBIX
o0y4aromuMcs TpU U3YYeHUH JUCIHUIUIMHBL, TPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paOOT U MPOXOKICHUN PAKTUK C ATTECTAlMOHHOM OIIEHKOM
COTJIIMYHOY, «XOPOLIO», KyIOBIETBOPUTEIHHOY, «HEYI0BIECTBOPUTEIHLHO.

[TpomerxyTouHas aTTecTanus N0 JAHHOW JUCUUIUIMHE IPOXOJUT B (hOpMeE IK3aMEeHa.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jlara 1 Ne

pOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit

12.






