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AHHOTAIUA

Jucuunnuna «l{eneBbie cucTeMbl KOCMUYECKUX allllapaToBy» BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakaliaBpuaTa 10 HaIpaBJICHUIO MOJATOTOBKHU/
crenanbHOCTH 25.03.01 «TexHuueckas dKCIuTyaTalus JIETaTeIbHbIX allllapaToB U IBUTATENC»
HaIPaBJIECHHOCTH «JKCIUTyaTallds W MCHBITAHHUS aBHAIMOHHOW U KOCMHUYECKON TEXHUKM.
Jucnunnuna peanusyercs kadeapoit «Nel3y.

JlucuurmivuHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUNI:

ITK-3 «Croco0OeH OCyIeCTBIATh MOUCK U YCTPAaHEHUE MPUYHUH OTKA30B U MOBPEKICHUN
aBUAIIMOHHOU TEXHUKHU

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

CopneprkaHue JUCHUILUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBS3aHHBIX C IMOJIE3HOW HArpy3KO
KOCMHYECKHX aIlllapaToB, B KaueCTBE KOTOPOH OINpPENENICHBI IEJICBbIE CHCTEMBI, ONPEACIISIONINe
¢dbyHKIIMOHANBHOE (IeTIeBOe) Ha3HadeHWe amnmapara. DyHKIMOHAIBPHOE HA3HAYCHWE W Macca
noJie3HoM Harpy3ku JIA ompenensiroT BeIOOp OpOHWT, pacdeThl TPacKTOpWi BHIBOJA Ha OpOWTY,
CImycka C¢ OpOHMTBI, YTO B KOHEYHOM HTOre (OpMHpPYeT Harpy3Kd Ha KOCMHUYECKHH armapar,
OTIpeIeNIeT er0 KOHCTPYKIUIO, TMHAMUYECKHE XapaKTePUCTUKU CUCTEM CTaOMIN3alluK, OPHEHTAIN
U yIOpaBieHUs, BHIOOp METONOB MPOCKTHPOBAHUS ammapaTa, MOICTUPOBAHUE, TEXHOJIOTHH
MPOM3BOJICTBA KOCMHYECKHX aIMapaTOB, MX KCIIEPUMEHTAIBHYIO OTPa0OTKY U IKCILTyaTAIIHIO.

[IpenonaBaHue TUCIUIUIMHBI PETyCMATPUBAET CIEAYIOIUE (POPMBI OpraHU3alUKH Y4eOHOTO
nporiecca: JISKIUH, JIa0OpaTopHble pabOThI, MPAaKTUYECKHUE 3aHITHS, CaMOCTOATENBHYIO paboTy
oOyyarorerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B hopMe IK3aMeHa.

OO6mrast TpyA0EMKOCTh OCBOCHHS IAUCITUIUIMHBI COCTABIsEeT 3 3a4eTHBIX eauHulbl, 108
4acoB.

SA3bIK 00yUYeHUS 110 AUCIUIUITMHE «PYCCKHUH »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHS 110 TUCIUILIUHE

1.1.

[{enn npenoaBanus AUCIUTUTMHBI

IIGHBK) InpernoaaBanud AJUCHUILUIMHBI ABJIACTCA H3YUCHHE CTYACHTAMHU MLCJICBbIX CHUCTEM
KOCMHYCCKUX alIlapaToB, KOTOPBIC OIPCACIAT IIOJIC3HYIO HArpy3Ky almapara, ®H3HHCCKHC
YCJIOBHA €TI0 (I)YHKLII/IOHI/IpOBaHI/IH " MPONLECCHI KCILTyaTaluu, UCCIICAO0OBAHUC KOTOPBIX SABJIACTCS
OI[HOﬁ us3 HpO(I)eCCI/IOHaJ'IBHBIX obnacreit ACATCIbHOCTH BBIITYCKHHUKOB.

1.2. JucourummHa

BXOOUT B

COoCTaB

yactd, (QOopMHpYEeMOW  y4aCTHHKAMHU

00pa3oBaTeNbHBIX OTHOIIIEHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (Iajee —

OI1 BO).
1.3.

[lepeueHs mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILIIMHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIOLIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B

Tabymue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ MHIUKATOPOB MX JTOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Koa v HanMeHoBaHNE HHIMKATOPA JOCTH)KEHHUS
HAaUMEHOBaHUE
KOMITIETEHIINH KOMITIETEHIIUH
KOMTICTCHIINH
[T1K-3.3.1 3HaTh METO/IbI TOMCKA MOBPEKIACHUN U
OTKa30B aBUAIIMOHHON TEXHUKHU U TEXHOJOTUH HX
yCTpaHEHUS
I1IK-3.3.2 3HaTh METOALI OLIEHUBAHUS
[IK-3 Cnocoben
3(PEKTUBHOCTH U HATIEKHOCTH MPUMEHIEMBIX
OCYIIECTBIISITH TIOUCK o
U VCTPAHCHHE METOJIOB YCTPAHECHUS MTOBPEKIACHHUI U OTKA30B
[Tpodeccuonanpuble yerp aBUAI[MOHHOMN TEXHUKU U UX IPUYUH
IMPUYMH OTKA30B U
KOMIIETCHIIUU . I1IK-3.Y.1 ymeTh OCylecTBIATh IOUCK U
TOBPEKACHUIA N
. yCTpaHEHHUE OTKA30B U MOBPEXKACHUM
aBUAIMOHHOMN o
ABUAIIMOHHON TEXHUKU U MX MPUYUH
TEXHHUKHU
T1K-3.B.1 BnageTh TEXHOJIOTHUSIMH IIOUCKA U
YCTpaHEHUS! OTKA30B U MOBPEKICHUI
aBUAIIMOHHOMN TEXHUKU U METOJAMHU BBISIBJICHUS
WX IPUIHH
I1K-8 Cniocoben k
OIIEPATUBHOMY [1K-8.VY.1 ymeTs pa3zpabaTbIBaTh ONlepaTHBHbIC
IUTAHUPOBAHUIO IJTaHbI UCTIOJIb30BAaHUS BO3AYIIHBIX CY/I0B O
[Ipodeccuonanbubie P AV YA
JESITEIIbHOCTH HA3HAYEHUIO B TIPEJIEIax MEKPEMOHTHBIX
KOMIIETCHIINH
MEePBUYHBIX pEeCypcoB U WX 0TX0/1a (BBIOBITHS ) Ha
MPOU3BOJICTBEHHBIX | TIEPUOAMYECKOE TEXHUUECKOE O0CTYKUBAaHUE
nopa3ieICHUI

2.  Mecro aucuuniussl B cTpykType Ol
JucuumirHa MoKeT 6a3MpoBaThCs Ha 3HAHUSX, paHee IPUOOPETEHHBIX 00yUYarOIIUMUCS IPU
W3YYEHUH CIIEYIOIMNX AUCLIUILINH:

— MaremaTtnka. MaremMaTHuecKUi aHaIn3

- AHasITHYECKas TeOMETpHs U JINHeHas anredpa

- Marematnuecknii aHaITN3

- Inddepennmanpapie ypaBHEHUS;




- ®u3MKa;

- MareMatuka;

- Xumus;

- Uudopmaruka;

- DIIEeKTPOTEXHHKA;

- IIpukiianHas MExaHHKa;

- UndopmannonHbie TEXHOJIOTHH;

- DJEKTPOHUKA;

- OCHOBBI PaKETHO-KOCMUYECKON TEXHUKU;

- CucreMbl 3JICKTpOCH3.6)KeHI/I$I;

— CucreMbl 3HEProcHa0KeHUsI KOCMUYECKHX amlapaTos;
- OCHOBBI U3MEPUTENLHON TEXHUKH;

- City>xe0HbIe CUCTEMbl KOCMHUECKUX allapaTos;

- OCHOBBI TEOPUU HAJICKHOCTH;

- Munporazonunamuka;

- ABTOMaTHKa 1 yNpaBIeHUE;

- MonenupoBaHue CUCTEM U IPOIIECCOB;

- ABHAIMOHHbIE TPUOOPHI M N3MEPHUTEIbHO-BEIYUCIUTEIBHBIE KOMIUICKCHI;
- OCHOBBI KOHCTPYKIIMU KOCMHUYECKUX amlapaToB;

- CamoneTHOE 000pYyIOBAHWE;

- JIuHaMuKa T0JIeTa;

- KoHeTpyK1ns 1 mpoYHOCTH IBUTATENEH pAaKETHO-KOCMUYECKON TEXHUKH;
-TepHonmHamMKKa M TEIUIOTEXHUKA;

3HaHI/Iﬂ, IMOJIYYCHHBIC ITPHU U3YYCHUU MaTCpualia HaHHOﬁ JUCHUIIIINHBI, HUMCIOT KaK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUUN APYTUX JUCHHUILIINH:
— ABHaAIMOHHEIC HpI/I60pLI 1 U3MCPUTEIIbHO-BBIYUCIUTCIbHBIC KOMITJICKCHI

- ABHALIMOHHBIE 3JIEKTPUUECKHE MAIIIMHbI

- KoHcTpyK1ns 1 MpOYHOCTH JBUTATENECH paKeTHO-KOCMUYECKON TEXHUKU

- Texnnueckoe 0OCITy’)KUBAaHHE U PEMOHT JICTATEJIbHBIX aIlapaToB U JBUTATENCH
- TexHn4eckas AMAarHOCTUKA

- OCHOBEI TCOpUHn TEXHUYECKOU OKCILTyaTalluH JICTATCJIbHBIX allllapaToOB

- IImnotaxHO-HaBUT AllTUOHHBIC KOMIIJICKCHI

- AdpoauHamuKa (TIPUKIIaTHAS )

- CucteMbl aBTOMaTHYECKOTO YIipaBJICHUA JICTATCJIbHBIX allllapaTOB U UX CHJIOBLIX YCTaAaHOBOK



- KoHCTpyKIMs M IpOYHOCTH aBUALIMOHHBIX JIBUTATENEH
- Texnuueckue cpeacTBa perucTpalvy U aHaIu3a COCTOSIHUS aBUALIMOHHON TEXHUKU

- CucTteMBl aBTOMaTHYISCKOTO YIipaBJICHHUA JIETATCJIbHBIX allllapaTOB U UX CHUJIOBBIX YCTaHOBOK
- OCHOBBI HCTIIBITAHHS aBHAIMOHHOM M KOCMHUYECKON TEXHUKU

- Cucremsl CTa6I/IJ'II/I3aI_[I/II/I 1 OpHUCHTAU KOCMUYCCKUX allllapaToB

- be3omacHOCTh MOIETOB U MNoAACPIKAaHUC JICTHOM TOOAHOCTH.

3. O0BeM u TPYyIOEMKOCTh TUCIUILIAHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCHUILIMHE (M paclpeAeseHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
Tabmure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDBL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020mMoeKu 34 34
AyoumopHnuie 3anamus, BCero vac. 51 51
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npakTtuueckue/cemunapckue 3ansatus (113),

17 17

(gac)

naboparopusie pabots (JIP), (dac) 17 17

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

HK3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomescymounoii ammecmayuu:. 3auer,
mudd. 3auger, sx3amen (3auver, Hudd. 3au, OK3. OK3.
DK3.*%*)

4. CoaepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUIUIMHEI MO pa3/enaM U BUIaM 3aHITHIH.
Pazgenbl, TeMbI TUCITUTIITUHBI M KX TPYJOEMKOCTh ITPUBEJICHBI B TabuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI AUCIUIIHHEI Jexwmn | T13 (C3)) - JIP KT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Tema Nel. Cucremst KA, kak yHUBEpCcaIbHON ’ 2
1aTHopMbI
Tema Ne2. Kommnekc neneBoii annaparypsl KA. 2 2
Tema Ne3. . MeToapl UCTaHIIHOHHOTO
30HMPOBAHMS 3EMIIH U SHEPTETUIECKOE OTIMCAHNE 2 1 5
CUTHAJIOB
TemaNe4. [TpoxoxkneHre ONTHIECKOTO U3TyUEHUS 7 2
gyepe3 aTMocdepy.




Tema No5. DneMeHTBI U Y371bl ONTHKO-3JIEKTPOHHBIX ) ) 6

CHCTEM.

Tema Ne6. JIumapsr.. 2 2

Tema Ne7. JlazepHble CHUCTEMBI CIIEKEHUS,

HaBEJICHUs, JaTbHOMETPUH, BBICOTOMETPHUH U 2 2

BBICOKOTOYHBIX I'€0(pU3NIECKIUX U3MEPEHHI.

Tema Ne8. . ONTHKO - 37EKTPOHHbBIE PATUOMETD; 1 2 6

CHEKTPOMETP;CKaHep.

Tema Ne®9. Ienerrie KA I'HCC. 2 2

HUroro B cemecTpe: 17 17 17 21
Hroro 17 17 17 0 21

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
oOydJalolUMHUC  OMNpEAENCeHHBIX  TPYIOBBIX  (DyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npodecCHOHATBHOMN 1A TETbHOCTBIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO IUKJIa

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATH

Howmep paznena HasBanue u congepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema Nel. Cuctremst KA, kak | boproBast cucrema koHTpois u ynpasnenus. 3agaun BKY:
YHHUBEPCAJIbHOH MIaT(OopMBbl. | yrpaBiieHHE cTaOuiIn3anuei, ABIKeHUEM 1 HaBUTalueH,
KOMAaHTHO-JIOTUYECKOE YIPABIICHHE CITY>)KEOHBIMH CHCTEMaMH,
AIIEMEHTAMU KOHCTPYKIIMH H IEJIEBBIM 000pYA0BaHHEM; COOD,
00paboTKa M aHAJIN3 KOHTPOJIBHO-THArHOCTHYECKON HH(OpMAIIHH;
B3aUMO/ICHCTBHE C HA3EMHBIM KOMIUIEKCOM YIIPABICHUS U
HKUTMIAXKEM.

Crpykrypa BKY: cucrema crabunmsanuu, ynpaBieHuUs IBHKEHUEM
¥ HaBUTALIMEH; CUCTEMa YIIPaBJIeHUsI OOPTOBBIM KOMILIEKCOM;
cHCTeMa yIpaBJIeHUs PaIMOTEXHUIECKUM KOMITJIEKCOM; CHCTEMa
OOPTOBBIX U3MEPEHHMIA; TPOTPAMMHOE 00ECIICUCHHE; TEIEMETPHS,
B3aMMO/ICIICTBHE C HA3EMHBIM KOMIUIEKCOM YIIPABICHHUS.
DneKTposHepreTuyeckre cucteMbl. CHcTeMbl 00ecTiedeHHs
TETIOBOTO PEXKHUMA.

Tema Ne2. Kommnekc neneBoil | KoMiuieke mmpoko3axBaTHON MYJIbTUCIIEKTPAIBHON ONTHKO-
anmapatypsl KA. AJIEKTPOHHOM anmapatypsl JI33 Buaumoro auanasona. Kommiueke
anmapatypsl /133 UK nuamazone. Kommiiekc MHOTOMO3UITMOHHON
anmnapatypsl ¢ paIu0JOKAIlIMOHHBIM CHHTE3UPOBAHUEM allepTypPhl
(PCA).

Oco0eHHOCTH TIOTYYESHHSI PAAHOIOKAIIMOHHOTO N300pakeHNI.
JInnapsl. ONTHKO-3JIEKTPOHHBIE pagroMepbl. ONTUKO-3JIEKTPOHHBIE
cnekTpoMeTpbl. CkaHepbl. MarHUTOMETPBI.

Amnmaparypa AUCTaHIMOHHOTO 30HIUPOBAHUS 3€MJIN CITyTHUKOB
cepun «Meteop» u «Pecypc». AnmapaTtypa TUCTaHIIMOHHOTO
30HAMPOBaHUS 3eMJIM OpOUTANBHBIX cTaHIUN «Camo» U «Mupy.
Anmaparypa AUCTaHIIMOHHOTO 30HIUPOBAHUS 3€MJIH MaJIOTO
KOCMHYECKOTO arnmapara «Auct-2J1»

[IprMepsl KOMIUIEKCOB HAYYHOM anmaparypsl.

Tema Ne3. Meroapl XapakTepruCTUKa METOJIOB JUCTAHIIMOHHOTO 30HIHPOBAHMUS.




JUCTAaHIITMOHHOI'O
30HANPOBAHHUA 3emnu u
OHEPICTHUYCCKOC OIMMCAaHHUC
CHUI'HAJIOB.

OnTHueckue cpescTBa AUCTAaHIIMOHHOTO 30HANpoBaHus. CTpYKTypa
U K1accu(uKaIys ONTHKO-3JIEKTPOHHBIX CPEJICTB.

Oco0eHHOCTH ONUCAaHUSI CUTHAJIOB B ONITUKO-3JIEKTPOHHBIX
cuctemax. Kimaccudukanus nznyyareneil. DHepreTudeckue u
doTomMeTpUYecKue MapaMeTphl U XapaKTePUCTUKHU ONTUYECKUX
CHATHAJIOB. YepHOE TEJI0 Kak UAealbHbIN n3iydaTens. [lapamMeTpsl n
XapaKTePUCTHKH U3TydaTesiel B 00JaCTH OTPaKEHHOTO U3ITyIeHHS.
[TapameTpsl U XapaKTEPUCTHKHU H3ITydaTesIei B 00IacTh
coOctBenHoro M3mydeHus. [IceBmoremmeparypsl. Hazemabie
UCTOYHUKH M3ITydeHHUs. ATMOC(EpHbIE HICTOYHUKH U3TY4YEHHUS.
KocMmunueckue HCTOUHUKH U3TYYEHUSI.

TemaNe4. [Ipoxoxaenue
ONTHUYECKOTO U3ITyUYEHUS
yepes atMochepy.

OOm1ast XxapaKTepUCTHKA BIUSHUS aTMOC(HEPbI Ha ONITHYECKUE
curHainel. CtpoeHue u coctaB atMmocdepsl. [lornomenue nu3my4eHus
aTMocdepoii. MosekynspHoe (paJieeBCKOe) pacCestHie U3TyYeHHs B
atMocdepe. DaykTyanmoHHBIC SABICHUS B aTMOchepe. Pedpaxiiust
ONTUYECKUX JTydel. ONTHYeCKNe XapaKTePUCTHKH TypOyIeHTHOM
aTMocdepsl. OnTHYecKre XapakTePUCTHKH adPO30JIbHOM
atMocdepsl. YaeT aTMOc(hEpHOTO BIUSHUS HA PE3yIIbTaThl
JMCTAHIIMOHHOTO 30H/INPOBAHMSL.

Tema No5. DneMeHTBI U Y3716l
OINTUKO-3JIEKTPOHHBIX CUCTEM

OnTuyeckas cucrema. ['eomeTpuueckue napamMmeTpbl CUCTEMbI
ONTHUYECKOM cucTembl. Abeppaliuu onTudeckux cucreMm. Kpurepuu
KayecTBa ONTHYECKOM crucTeMbl. ONTHYECKas CUCTEMa Kak
nuHeHbI QuinbTp. O6bekTuBbl. Konaencopsl. BonokonHo-
OTNITHYECKHUE 3IeMEHTHI. ONTHYECKHE MOTYIISTOPHI- OOTIOPATOPHI.
Onrtryeckne GuIbTphl. JUCnepcupyonie 1eMeHTHI.
[Monstpu3arnionHbie pu3MBL. [IpOCTpaHCTBEHHO - BpeMEHHBIE
MOJYJISITOPHI U TIPE0Opa30BaTEIN HEKOTEPEHTHOTO U300pakeHUs B
KOTE€PEHTHOE.

OnTHyYecKHe IEMEHThI CKAaHUPYIOLUX CUCTEM. AMapaTypHble
UCTOYHHKY H3nydeHus. [lepenaromniyie onTHYECKUE CUCTEMBI.
IIpeoOpa3oBaHne CUTHAJIOB B ONTHKO-3JIEKTPOHHBIX CHCTEMAX.
OCHOBHBIE MIOHATHUS U3 TEOPUU JIUHEWHOUN (PUIbTpanuu.
OnTumaneHas TuHelHas puibTpanus. Bpemennas guiabtpanus.
Haxkorutenne. CnexrpansHas ¢unbTpamnus. [IpocTtpancTBeHHAs
¢bunpTpanms. Beroopka. Moaymsmus. JlemMomysims.
CkaHupoBaHue.

Ipuemuuky naydenuu. Knaccupukanys npueMHIKOB
u3nydenus. [lapameTpsl n XapakTepUCTHKH TPUEMHHUKOB
n3ny4deHus. TerioBble MPUEeMHUKH U3lTydeHusi. DOTOIIEeMEHTHI,
(OTORIEKTPOHHBIE YMHOXHUTENU U 3JIEKTPOHHO-ONTUYECKUE
npeoOpazosarenu. ®oropesuctopsl 1 QWIP-nipueMHMKH.
®dotoauonsl. [13C-matpubl. KMOII-mMatputisl. ['ubpugasie,
MOHOJIUTHBIE U MHOTOILIBETHBIE MPUEMHHUKHU H3ITy4YCHUSI.
OxJaxaeHne NPHEMHUKOB U3TYYEHHUSI.

Tema Ne6. JInmapsi.

OTtpaxaronue cBOMCTBa 36MHON, MOPCKOW MTOBEPXHOCTEH,
CBETOOTpaXkaTese u 0ObEKTOB JTOKAIUH.

PacnipocTpanenue 1a3epHBIX Iy9YKOB B 36MHOM aTMocdepe.
YpaBHEHHE Na3epHON JIOKALUU.

MomHOCTh 1a3€pHOT0 JIOKALIMOHHOTO CUTHAJIa OT HEPOBHOM
3€MHOI IOBEPXHOCTH.

DHepreTuveckre U BpeMEeHHbIE XapaKTePUCTHKH JIA3EPHOTO
JIOKALIMOHHOTO CUTHaja OT B3BOJIHOBAHHOM 3€MHON OBEPXHOCTH.
MoONIIHOCTE JTa3€pHOTO CUTHANIA OT CBETOOTPAYKATEIICH.
CriekTpanibHOE anbOeno moBepxHoctel. [lomMexn B cuctemax




nazepHoN JIokauuu. OIyKTyallnOHHBIE XapaKTEPUCTUKH
JIOKaLIMOHHOTO JIa3€pHOI0 CUTHAJIA.

Mertoasl MaTeMaTHYECKOTO MOAEIUPOBAHUS BXOIHBIX CUTHAJIOB
cucTeM Ja3zepHoil nokauuu. [lpuHuIMnuanpHas cxeMa Juaapa.
TunoBble mapameTpsl OOPTOBBIX JUIAPOB.

TeopeTnueckne OCHOBBI ITPHUEMA UMITYJILCHBIX JIA3€PHBIX CUTHAJIOB.
DnemMeHTHas 6a3a CCTeM UMIYJILCHOM JIa3epHOM JTOKAITHIH.

Tema Ne7. JlazepHbie
CHCTEMBI CIIC)KEHUS,
HaBeJCHUS, JAIbHOMETPHUH,
BBICOTOMETpP HH U
BBICOKOTOYHBIX

FCO(I)I/ISI/II{CCKI/IX HSMCpCHHﬁ.

JlazepHble MUMITYJICHBIE BBICOTOMEPBI PA3JIMYHOIO Ha3HAUEHUS.
Jlazepusbrit ummnynscHbIN Beicoromep MOLA 1151 BBICOKOTOYHOM
Tonorpaduyeckoi CheMKU MOBEpXHOCTH Mapca.

Jlazepublit uMiysbcHbIN BoicoToMep LOLA 11 BBICOKOTOUHOM
Tonorpaduyeckoil CheMKU MOBEPXHOCTH JIYHBI.

JlazepHbIil UMIyIBCHBIN BeicoTOMEP MLA 1151 BBICOKOTOUHOM
Tonorpaduyeckoil CheMKH MOBEPXHOCTH MepKypusl.

JlazepHas jaJbHOMETpUYECKAsl CUCTEMA JUUISl BBICOKOTOYHBIX
reo(pu3MUeCcKuX H3MEPEHUH.

Poccuiickuit kocMHUYeCKAN JTa3epHBIHN JTIoKaTop «bakan»
JlazepHble CHCTEMBI CIIEKEHUS 3a CITlyTHUKAMHU.

JlazepHast TOKalMOHHAs CUCTEMA JJISl CTBIKOBKM KOCMHYECKHX
anmnaparos.

MHoroueneBas na3epHas JOKallMOHHAS CUCTeMa ISl KOCMUYECKHUX
arnmapaTos.

Tema Ne8. OnrTuko -
AJIEKTPOHHBIE PATTHOMETD;
CIIEKTPOMETp;CKaHep.

OnTHKO - 3JIEKTPOHHBIN pagnoOMeTp. DHepreTHIecKas IpKOCTh
NPOTSDKEHHBIX M3JTydaTesled U UX TeMieparypa. opmMupoBaHue
SHEPTEeTHUYECKON M MPOCTPAHCTBEHHOW MH(OPMAIINH.
PaguomMerpuueckne CieKTpaabHble KaHAIbI MHOIOCHEKTPAJIBHBIX
ckaHepoB. CTpyKTypHasi cCXxeMa M MPUHIIHII AeHCTBHSI OOPTOBOTO
ONTHUKO-3JIEKTPOHHOT'O PaJHOMETpA.

Cxema pagnomerpa ATSR 11 usmMepeHust TeMieparypsl
MOBEPXHOCTH MODPSI.

OnTHKO-371EKTPOHHBIE CIIEKTPpOMETphl. CrieKTpaibHOE
pacnpeziesieHue sIpKOCTH MPOTSHKEHHOTO curHaia. CTpyKTypHas
CXEMa ONTHUKO-3JIEKTPOHHOTO CIIeKTpoMeTpa. JlucrnepcuoHHbIe
criekTpomeTpsl. CxeMa mpu3MeHHOTro MoHoXpoMaTtopa. Cxema
MOHOXpOMaTopa ¢ TP pakInOHHOHN perneTkoid. PopMupoBaHHE
NPOCTPAHCTBEHHO-CIIEKTPAIBHOTO rHIepkyoa. Cxema
UH(PAKPACHOTO MIETEBOTO TU(PPAKINOHHOTO CIEKTPOPAINOMETPA.
Cxema aBHAIIMOHHOTO crieKTpoMeTpa. CXeMbl U TapaMeTphbl
BuzeocnexkrpomerpoB MOS; Hyperion, cxema @ypre
CHEKTPOMETpa, CIeKTpoMeTpa ¢ uuteppepomerpom CaHbsika,
CHEKTPOMETpA - MOJISIPUMETPA.

Cxanepnl. Knaccudukanus ckanepo. CXeMbl ONITHKO-
MEXaHWYECKOTO CKaHMPOBaHUs (TexHoIorus whishbrooom);
(OTORIIEKTPUIECKOTO CKAHUPOBAHUS (TEXHOJIOTH pushbroom).
['eomeTpryecKkue COOTHOIIEHUS IPU CKAaHUPOBAaHUU. CXEMBI
(bopMHpOBaHUS CIIEKTPATBHBIX KaHAOB. CTPYKTYPHBIE CXEMBI
MYJIBTUCTICKTPATBHBIX Whishbrooom - ckanepa u pushbroom -
ckaHepa. CxeMbl, KaHaJIbl U TapaMeTpbl ckaHepoB S-192; MSS;
TM; ALIL IIpumMepsl ONTUKO-3JIEKTPOHHBIX CUCTEM B COBPEMEHHBIX
JNEHCTBYIOLIUX MpOrpaMMax JTUCTAHIIMOHHOTO 30HAUPOBAHUS
3emin.

Tema Ne9. [lenesnie KJI
'HCC.

BboproBas unTerpupoBanHas cucrema HaBuraun KA,
(YHKIMOHUPYIOIUX Ha T€OCTAlMOHAPHOMN 1
BBICOKOYJUTUNITHYECKOI OopOHTax.




THCC TexHOJIOTHHA.

WnTerpupoBannas 60pToBasi HABUTallMOHHAS CUCTEMa 1IEJIEBOTO
KA. O6mue npuHIunbl TOCTPOCHUS TTI00aIbHBIX CITyTHUKOBBIX
HaBuraunoHHbix cucteM. Ctpykrypa ['JIOHACC. Cuctembl
koopauHat 'HCC. Orcuetsl Bpemenu. [Ikansl BpeMeHu.
Crtpykrypa curaanos. [IpocTpancTBeHHO-BpeMeHHbIe-(a30BbIe
cooTHomeHus. OTleHnBaHKUE MOJI0XKEHUS U MTOKa3aHUH YacoB. YUeT
Bpamienus: 3emun. Berancnenne koopaunar [ JIOHACC u GPS.
CrpykTypa HaBUTaoHHOTO cooOmmenus. [ToBepxnoctu
NICEBJIOTAIBHOCTEH 1 TICEBOIOIUIEPOBCKOTO CMEIIIEHHS YaCTOT.
OrneHka TOYHOCTH KOOPIUHAT.
[lepciekTHBHBIE 3a7]a4un HAaBUTALMU 1 HaBeaeHs JIA Ha ocHOBe

44.

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Ta6mmumma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne

No | Tembl npaktrueckux | @opMbl NpakTHYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOM [pa3ieia

/11 3aHATHI 3aHATHH (uac) MMOATOTOBKH, | IACIIMII
(dac) JIMHBI
Cemectp 8

1 | boproBas cucrema [IpakTrueckoe 3aHsATHE 2 Tema
KOHTPOJIS U Nel
yIpaBieHus. 3a1auu
BKY,

B3aUMOJCHCTBHUE C
Ha3eMHBIM
KOMILIEKCOM
yIIpaBJICHHSI.

2 | Kommuekc ueneBoit [IpakTrueckoe 3aHsATHE 2 Tema
anmapatypsl JIA Ne2

3 | Pedpaxmus [IpakTnueckoe 3ansTue 1 Tema
ONTHYECKUX TTy4YeH. Ne3
OnTHnueckue
XapaKTePUCTUKU
TypOyJIeHTHOMI
aTMoc(epsl.

OnTuueckue
XapaKTePUCTHKHU
a3pO30JIbHOMN
aTMocdepsl.

4 | OntumanbHas [IpakTrueckoe 3aHATHE 2 Tema
JUHEHas Ne4
bunpTpanms

5 | I3C-marputipl. [IpakTryeckoe 3aHsTHE 2 Tema
KMOII-maTputibt Ne5

6 | LHudposas obpaboTtka | IIpakTHueckoe 3aHsATHE 2 Tema
CUTHAJIOB Ne6

7 | ®OTOPE3UCTOPHI U [IpakTHueckoe 3aHsATHE 2 Tema
QWIP - npueMHHKH. Ne7

dDoTtoanomsl




8 | IIpocTpaHcTBEHHO- IIpaxTHueckoe 3aHsTHE 2 Tema
BPEMEHHBIE No8
MOJYJISITOPHI U
nmpeoOpazoBaTeNn
HEKOTEPEHTHOTO
M300pakeHUs B
KOT'€pEHTHOE.

9 | YpaBuenue nazepHot | [Ipaktuueckoe 3aHsTHe 2 Tema
JIOKAIUH. Ne9

Bcero 17
4.5. JlabopaTopHbIE 3aHATHS
Tewmpbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBECHBI B TaOIUIIE 6.
Ta6mumia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanme nabopatopHbix paboT pyA - | TP pasit
n/m (gac) MOJATOTOBKH, | AMCIIMII
(uac) JIUHBI
Cemectp 8
1 HccaenoBanne BO3MOKHOCTH BOCCTAHOBJICHUS 2 Tema
HEIPEPHIBHOTO CUTHAJA 110 €T0 JUCKPETHBIM Ne3
oTCYeTaM.

2 Uccnenoanre nupoBbIX yIpaBIsIOMIMX 3 Tema

GbuIBTPOB. Ne3
3 CUHTE3 CUCTEMBI yIIpaBJIeHUs ¢ IUPPOBOI 3 Tema
KOppEKITUEH. No5

4 Uccnenosanue 3¢h(pekToB KBAaHTOBAaHUS B 3 Tema
U POBBIX QUIbTPaX. Ne5

5 HccnenoBanue KypcoBOil THPOCKOMMYECKON 3 Tema
CHUCTEMBI. Ne8

6 HccenenoBanre THHAMUYECKUX CBOWCTB 3 Tema
CUCTEMBI CTa0MIIM3AINA N300paKCHHUS. Ne§

Bcero 17

4.6. KypcoBoe nmpoeKkTupoBaHue/ BHITOITHEHUE KYPCOBOH PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.7. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.




Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)
Homamuee 3ananue (/13)
Kontponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 6 6
arrectanuu (I1A)
Bcero: 21 21

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAMOCTOSITENbHOW paboThl O00yJaromuxcs yKa3aHbl B
mar. 7-11.

6. IlepedyeHb EYaTHBIX U DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TaOIuIIe 8.
Tab6muia 8— [lepeueHp MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

udp/ KomaecTso 5K3eMIUIIpoB B
P bubnnorpadudeckas ccpliaka OUOIMOTEKE
URL anpec

(KpoMe 3JIEKTPOHHBIX FK3EMILISIPOB)

ONTHKO - 3JIEKTPOHHBIC CHCTEMBI 1
JMCTaHIIMOHHOTO 30HAMpoBanus B.I1.
Casunnix. B.A. Conomarun. Mocksa.
Mammnoctpoenue. 2014 r. ISBN 978-5-94275-
754-0

BopToBbie KOMILIEKCHI yIIpaBlIeHUS 1
KOCMHUYECKHX amlapaToB : yaeOHoe ocobne
/E. A. Mukpun. — MockBsa : U3natenscTBo
MI'TY um. H. O. baymana, 2014. —245, (1] c.:
W1

ISBN 978-5-7038-3983-6

BopToBbIe cucTeMBI yripaBIeHUS 1
KOCMHUYECKHMH armaparamu: YdaeOHoe mocoone
/ bpokun A.T"., Bypaeiros b.I'., T'opauiiko
C.B. u np. Ilox penaxmueit A.C. CeipoBa - M.:
Hzn-so MAU-TTPUHT, 2010,-304 c.: un.

OCHOBBI UMITYJILCHOH JIa3€pHOM JTOKAIMU: 1
yuebHoe nocobue /moa. pen. B.H.
Poxnectsuna. M: u3n. MI'TY um. H.O
baymana, 2010

VYnpasneHne KOCMHYECKUMH TTOJIETAMU: 1
yaebHoe ocobme: B 2 1/ B.A. Conosnes; JI.H.




JIsicenko; M: uzn. MI'TY um. H.O. baymana,
2010

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabmmiie 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumeHnoBanue

www.federalspace.ru I'K «Pockocmocy

www.iafastro.com International Astronautical Federation

www.npoencrgomash.ru engine.space AO «HIIO Duepromam nm. Axkanemuka B.I1.
I'mymko

www.kbha.ru AO «Kb XumaBromaTuka

Www.protonpm.ru I'TAO «IIpoton-1TM>»

WWWw.energia.ru ITAO PKK «3Jueprus»

WWW.ISS1.ITU Russian Space Science Internet (RSSI)

www.khrunichev.ru I'KHIIL] nm. XpyHudena

www.tsenki.com OI'VIT «lenTp PKCIUTYaTaIiK 00HEKTOB
HA3eMHOI KOCMUYECKOW HH(PPACTPYKTYPHD»

WWWw.csa.int United space in Europe

wwww.icc-reshctnev.ru AO «MHpOpMALIMOHHBIE CITyTHUKOBBIC
cuctembl» uM. Akanemuka M.® PemerHeBa

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 MHOTOpa30BOM cucteMbl «bypan»

ww.novosti-kosmonavtiki.ru dopym

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTHH
8.1. Ilepeuenp mporpaMMHOro OOECIEeUYeHHsI, HCIOIb3yeMOr0 MpPHU OCYILECTBICHUHU
00pa3oBaTENBFHOTO MpOoIecca MO JUCIUIIIHHE.
[lepeueHpb UCIONB3yEeMOTr0 MPOTPaAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [Mepeders mporpaMmMHOTO oOecrieueHUs

Ne i/t Hanmenosanmue

He npenycmotpeno

8.2. [lepeuenn WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITIOIb3yEMBbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeuenp uCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.




Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW I  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, IPeCTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
JlexunoHHas ayguropus 13-03a
2 MynsTUMeanHAS JICKIUOHHAS ayIUTOPUS 13-036

10. OueHouHble cpeACTBa sl MPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCUUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeyeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnmcok BOIpocoB K SK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amaumu;
TecTsl.

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JalonMMHCA MPUMEHsAETCsl 5-0ajuibHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETCHIINM, KOTOpas MpuBeieHa B Tabiuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEHMTUHTOBOM  CHCTEMBl ~ YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

Xapaktepructrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0auibHAas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMAITM3UPOBAHHBIX MOHSITH.

«OTIIMYHO»
(Ga4YTCHO»

— o0y4Jaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOALI U 000OIICHHS;

— BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITUH.

<«XOPOLIO»
«3aYTEHO»




OI1reHKa KOMIIETEHITNNA

5-0aiuIbHAs IKaIa

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIMyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«YJIOBJICTBOPHUTEITHLHOY .
GAUTOHOY — HCTIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHUIA;
— YAaCTHYHO BJIJICeT CUCTEMON CIeNMATN3UPOBAHHBIX MOHSITHA.
— o0yyJarouuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBbIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYIOBJICTBOPHUTEIIHLHOY .
paccMOTpeHHH MPOOIEM B KOHKPETHOM HalpaBJICHUY;
«He 3a4YTEHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UIIK UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadmmie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BonmpocoB (3a1a4) st HK3aMeHa Kon
WHJIMKaTOpa
1 BoprtoBas cuctema koHuTposia u ynpasinenus. 3agaun bKY, I1K-3.3.1
B3aUMO/ICHCTBUE C HA3EMHBIM KOMIUIEKCOM YITPABIICHHUSI.
2 Kommuiekc nenepoii anmapatypsl KA.
3 Pedpakius ontuueckux mydeit. ONTHYECKUE XapaKTEPUCTHKH
TypOyseHTHO# aTMocdepbl. ONTHYECKUE XapaKTEPUCTHKHI
a’pO30JILHOM aTMOCHEPHI.
4 OnrtumanbHas TuHEWHas QUIbTpaIys.
5 I13C - matpunpl. KMOII - maTputs.
6 [Mudposas 06paboTKa CUTHAIOB
7 ®otopesucropsl 1 QWIP - mpuemunku. @oToau0a61 [1K-3.3.2
8 [TpocTpaHCcTBEHHO-BpEMEHHBIE MOIYIIATOPHI U IPeoOpazoBaTeIn
HEKOTePEHTHOTO N300pa’keHHsI B KOTEPEHTHOE.
9 YpaBHEHHE JTa3epHOU JIOKAUN.
10 TeopeTuueckue OCHOBBI IPUEMA UMITYIIBCHBIX JIA3E€PHBIX
CUTHAJIOB.
11 MeToabl MaTEMAaTHYECKOTO MOICITMPOBAHUSI BXOTHBIX CUTHAIIOB
CHUCTEM JIa3ePHOM JOKAIUH.
12 CrnextpanbpHoe anb0eno moBepxHocteil. [lomexu B crucremax
Ja3epHOH JIOKAIUU
13 QIIyKTyallMOHHBIE XapaKTEPUCTUKHN JIOKALIMOHHOTO JIA3EpPHOTO [IK-3.V¥.1
CHUTHAJIA.
14 DnemeHTHas 6a3a CCTeM UMITYJILCHOM JIa3ePHOM JTOKAITHIH.
15 DHepreTuyecKre U BpEMEHHBIC XapaKTEPUCTUKH JIA3€PHOTO
JIOKAIIMOHHOTO CHTHAJIa OT B3BOJHOBAHHOH 36MHOM
MIOBEPXHOCTH.
16 OyKTyallMOHHBIE XapaKTePUCTUKH JIOKAIIHOHHOTO JIA3€PHOTO
CUTHasa.
17 DHepreTnveckas IpKOCTb MPOTSHKEHHBIX U3TydaTeNlell 1 uxX
TemIeparypa
18 DopMUpPOBaHHE SHEPTETHUECKON U TPOCTPAHCTBEHHON




nHbOopMaIuu.

19 Panunomerpuueckue cnekTpaibHble KaHaibl MHOrocnekTpanbhbix | [TK-3.B.1
CKaHEepOB

20 ONTHKO-3JIEKTPOHHBIE CIIEKTPOMETPBI. CHEKTpaIbHOE
pacrmpenenenue SpKOCTH MPOTSHKEHHOTO CUTHaa.

21 JlucriepcuoHHBIE CIIEKTPOMETPBHI.

22 dopmupoBaHHE TPOCTPAHCTBEHHO-CIIEKTPAIBHOTO THIIEPKY0a.

23 Cxema MOHOXpOMaTopa ¢ TUGPAKITHOHHON PEIIETKOM.

24 CxeMbl ONTHKO-MEXaHNYECKOTO CKAaHUPOBAHUS (TEXHOJIOTHUS
whishbrooom)

25 Cxembl (hOTOANEKTPUUECKOT'O CKAaHUPOBAHUS (TEXHOJIOTHS IIK-8.V.1
pushbroom)

26 I'eomeTprueckre COOTHOIICHHS TTPU CKaHUPOBaHUH. CXEeMBbI
(hopMHpPOBAHUS CIIEKTPAIBHBIX KaHAJIOB.

27 CTpyKTYypHBIE CXEMBI MYJIBTUCTIEKTPAILHBIX Whishbrooom-
ckanepa u pushbroom-ckanepa.

28 Cxema @ypbe crieKTpoMeTpa. CHEKTPOMETpa C
naTepdepomerpoM CaHbsKA.

29 Cxema pagnomerpa ATSR 11 uamMepeHust TeMieparypsl
MIOBEPXHOCTH MOPHI.

30 Hp}/IMepBI OIITHUKO-JIEKTPOHHBIX CHCTEM B COBPEMEHHBIX
JEHCTBYIONIUX POrpaMMax AUCTAHIIMOHHOTO 30HIUPOBAHHS
3emuin.

Bompocsr (3amaun) nis 3avera / qud . 3aduera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Ne n/mt [lepeuens BonpocoB (3agay) it 3auera / nud . 3auera Koz
WHJIMKaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHUS KYpCOBOM paboThI
MpeICTaBICHBI B Ta0wmie 17.
Ta6muma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOM paOOTHI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNUS/BBITIOITHEHUS

Ne mi/m .
KYpPCOBOM pabOTHI
Y4eOHBIM IIAHOM HE TIPETyCMOTPEHO
Bompockl s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

MpeJICTaBICHEI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne /i1

[IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Meronnyeckue  MaTepuaibl,  ONPEIACIAIOIIME  MPOLEAYypbl  OLEHUBAHUSA
UH/IMKATOpPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpYyOIIMX MOPAJOK W IHPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXxcs
I'VAIL

11. Meronuueckue yka3aHus s 00yJarOIUXCsl IO OCBOCHUIO TUCIIUILIHHBI
Lenbto mnpenogaBaHusi OUCLUIUIMHBI SBISETCA M3Y4YEHUE CTYACHTAaMH IEJIEBBIX CHCTEM
KOCMMYECKHX allapaToB, KOTOPbIE ONpPENENAIOT IOJIE3HYI0 HArpy3Ky ammapara, (gusndeckue
YCIIOBHUs €ro (PyHKIIMOHMPOBAHUS U MPOLECCH] SKCIUTyaTallH, UCCIIEOBAHIE KOTOPBIX SIBJIIETCS
OJIHOM U3 NPO(eCCHOHAIBHBIX 001aCTeH AESITENbHOCTU BBITYCKHUKOB.

11.1. Meronuyeckue yka3zaHus Uil OOYYalOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIMIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JOCTIKEHUI HaydyHOW MBICITH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOJOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[Inanupyemble pe3ynbTaThl IPH OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIy4EHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHI HA OJIMKAMNIIINE TOIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX TUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICITBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuana:

BBejieHue: yctaHaBIMBACTCS CBSI3b TEMBI C IIPOHICHHBIM MaTepHAIOM, OTIPECIIIOTCS ST,
3a/1a4u JeKIuH, GopMynupyercs tuiad Jekiuu. Gopmynupyrorces npoodiemsl. [IpemmaraeTcs cnmcok
WHGOPMAITMOHHBIX UCTOYHHUKOB IT0 PA3JIUYHBIM B3TIIAaM Ha MPOOJIEMaTHKY JIeKIHU. JIeKTop
JOJOKEH OBITh KPaTOK W BhIpasuTesieH. Ha BBefieHre OTBOANTCS 5-8 MUHYT.

OCHOBHOE COJIepKaHHE: OTPAXKAIOTCS KITFOUEBHIC HIIEH, TeOpHs Bompoca. [1o BOZMOKHOCTH
M3JIaTal0TCs Pa3IMdHbIe TOYKU 3peHHsI. BBICTyIMBarOTCs CyKaeHus cTyaeHToB. CTyIeHTaM
npeiaracTces chopMyITMpOBaTh BHIBOBI MOCIE KaXKI0M JTIOrHUecKoi yacTu. [IpencraBistoTcs
OIICHOYHBIC CY)KJIeHUs JiekTopa. [IpernomaBarens GopMynupyeT pe3roMe, OATBEPIKAAFOTCS UK
OTPOBEPIarOTCs KITFOUEBHIC HJICH, BHICKa3aHHbBIC B HAYAJIC JICKITUH.

3akiroueHue: JenarTcs o00OLIeHUsT W BBIBOABI B IEJIOM HO TeMe. Maer mpeseHTauus
Oyayliero JEKIMOHHOTO MaTepuana. IIpernomaBarenb onpeeiseT HanpaBICHHS CaMOCTOSATEIBHON
paboThI CTYICHTOB.




11.2. Meronuveckue yka3aHus JJisi OOYJAIOUIUXCS 0 y4acTHIO B ceMuHapax (yueOHuim
NJIAHOM He NPedyCMOMPEHO)

OCHOBHOU TENBIO 711 00YYAIOIIerocsl SIBJISETCS CUCTeMaTH3aIs U 0000IIeHNe 3HAHUI
Mo wu3y4yaemMoM Teme, pasneny, (QopMUpoBaHHME YMEHUS paboTaThb C JOMOJHUTEIHLHBIMU
UCTOYHUKAMU HWH(OpPMAIINH, COMOCTABIATH M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTUPOBATH
IPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBUM C Benyulel
TUIAKTHYECKON IENBI0 COJEpKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0OBBIE, Hambolee
TPYAHBIE JUIS TIOHUMaHHUS M YCBOCHHS TE€Mbl, pa3lieibl JUCHUIUIMHBL. Crenudukoil TaHHOM
(opMBI 3aHATHUI ABISIETCS COBMECTHasl paboTa MpernoaaBatelis U 00yJaronierocs Hajl pelieHueM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelOBaHUS
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mOATrOTOBKE K CEMHUHApPCKOMY 3aHATHIO MO TEeMe MPOCIYUIaHHOW JIEeKIUU
HEOOXOJUMO O3HAKOMHUTBHCS C TUIAHOM €ro TMPOBEACHHUS, C JHUTEPaTypod U HayYHBIMU
nyOIMKAIUSAMU IO TEME CEMUHApa.

11.3. Meronuyeckue yka3zaHUs Uil OOYYAIOIIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATUN

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTrO
mpolecca, 3aKJII0Yaroniasics B BHIIOJIHEHUU 00y4aloIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyUeOHOU
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKON AESTEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YJaIOIIErocs SBISETCS IPUBUTHE 00YJIAOIIHUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEILHOCTH 110 U3y4aeMOW NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOjieHue, paclldpeHHe M JAeTajiu3alus 3HaHWA Npu pelieHuun
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOI
JUCITUTLIIAHBI,

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUU 7S
BBITIOJTHCHMS 3aTaHUI;

— ofecrniedyeHre palMOHAILHOTO COYETAHUs KOJUIEKTUBHON M WHIMBUAYAIbHON (opM
o0OyueHusl.

TpeboBaHUs K IPOBENEHNUIO ITPAKTHYECKUX 3aHITHI
1 IlpakTudeckre 3aHsTHs MPOBOISITCS TOCIE YTSHMSI JISKITUH, TAlOIMIUX TEOPETHIECCKUE OCHOBBI IS
HX BBIIIOIHEHUS.
JlomyckaeTcst BEITIOJHEHNE TPAKTUISCKUX 3aHATUN JI0 MPOYTEHUS JIEKIMH ¢ NIEeTbI0 popmMatu3ain
IPOOJIEMBI JUTsI U3YYCHHS TEOPETUIESCKOTO MaTepralia IPH HATMYUH ONTUCAHUHA paboT, BKITFOUAOIITUX
HEOOXOIMMbIE CBEJICHUS WIIA CCHIIKM Ha KOHKPETHBIC yUeOHbIE H3IaHUS, COJICPIKAIINEC ITH
CBEIICHU.
2 OcHOBaHHMEM TPOBEICHUS MPAKTUICCKUX 3aHATHHN TI0 AUCIHUTLIINHE SBISIOTCS: pabodas mporpaMmma
y4eOHOW AUCIUTUINHBI; PACcIIMCaHUe YICOHBIX 3aHATHIM.

3 YcnoBust npoBeIeHUs MPAKTUUECKUX 3aHATHI.
3.1 IlpakTuyeckue 3aHATHS TOJKHBI IPOBOJUTHCS B AyAUTOPUSIX, COOTBETCTBYIOIIMX CAHUTAPHO-
TUTHEHUYECKUM HOPMaM.

3.2 [1o Bpemst MPaKTUYECKUX 3aHATUI JOIKHBI COOMIOAATHCS TOPSIIOK U AUCITUILINHA B
cootBeTcTBUU C [IpaBuiamu BHyTpeHHero pacnopsiaka ['YAIL

3.3 IlpakTryeckue 3aHATHS JOKHBI OBITh 00€CTICUCHBI B IOCTATOYHOM 00beMe HeOOXOUMBIMHU
METOAMYECKUMHU MaTepHalaMU, BKIIFOYAOIITUMH B CE0S1 KOMIUICKT METOIMYECKHUX YKA3aHHUH K
BBITIOJTHCHHIO TIPAKTUYECKUX Pa0OT IO TaHHOW JUCITUILIUHE.

3.4 TlpenogaBaTesb HECET OTBETCTBEHHOCTD 3@ OPraHU3aLUI0 IPAKTHYECKUX 3aHATHH.



OH nMeeT TPaBo OMPEACIIATH COJEPKaHUE MMPAKTUICCKUX PaboT, BEIOMpPATh METOIBI M CPEACTBA
MPOBEICHMSI 3aHATHS, HAN0OJIee MOJIHO OTBEYAIOIINE UX OCOOCHHOCTSIM M 00ECTICUNBAIOIITHE
BBICOKOE Ka4eCTBO YUeOHOTO Mpoiiecca

4 OTBETCTBEHHOCTh W 00S3aHHOCTH CTY/CHTA.

4.1 o mpoBeAcHUS PAKTUICCKOTO 3aHITHSI M HA 3aHATHH CTYJCHT UMEET MPaBO 33/1aBaTh
MPETIOIaBATEII0 BOMPOCHI TIO COJEPIKAHUIO M METOIUKE BBHITTOTHEHUS paOOTHI.

OTBeT npenoaBaTes J0HKeH 00eCIeYnBaTh BEITIOJTHEHUE CTYJICHTOM paOOThl B TCUCHHE 3aHATHS B
MOJTHOM 00BEME M ¢ HAJISKAITUM Ka4eCTBOM TOATBEPKTAEMbBIM TECTUPOBAHUEM

4.2 CtyneHT UMeeT TIPaBo Ha BBHITIOJHEHUE MMPAKTUISCKON PaOOTHI 0 OPUTHHAIBHON METOIHUKE C
corJTacHs MPEToAaBaTess | MO/ €ro HaOII0ICHHEM.

4.3 CtyneHT 00s13aH BBIOJIHUTH TPAKTHYECKYIO paboTy, MPOIMYIIEHHYIO 110 YBAKUTEIbHOMN
IIPUYMHE, B YaChl, COTJIACOBAHHBIE C IIPENIOAABATEIIEM.

4.4 CtyneHT 00s3aH SBUTHCS HA IPAKTHYECKOE 3aHATHE BO BPEMs, YCTAHOBIIEHHOE PAaCIIMCAHUEM,
IPEIBAPUTEIHHO MOATOTOBJIEHHBIM K IPOBEIECHUIO 3aHATUI, YTO MOKET KOHTPOJIUPOBATHCS
IIPETNOAABATEIEM BOIIPOCAMU BXOAHOIO KOHTPOJIS.

4.5 B xoae MpakTHYECKHUX 3aHATUI CTYJCHTHI BEyT HEOOXOIMMBIE 3aITUCH B OTACIBHBIX OT
MaTEepUaIOB JEKIUI HOCUTENSAX UIN OTAEIbHBIX 000COOJEHHBIX OT JEKIIMOHHOTO MaTepuaa
daitnax 3meKTpOHHON MH(POPMAIH, KOTOPBIE MPENOoAaBaTeb BIpaBe MOTPeOOBaTh A IPOBEPKH.

JlomyckaeTcst 1o COTJIacOBaHMIO C MPEToaBaTeNeM IPEACTABIATh OTUYETHI O PadOTe B HJIEKTPOHHOM
BHUC 4YCPE3 JINYHBIA KaOUHET CTyJACHTA U MpPCroaaBaTeIAd.

4.6 B TeueHne NpaKTUYECKOTO 3aHATHS MPENOIABATENIb KOHTPOINPYET NPABUILHOCTD BBITOJIHEHUS
3a1aHMi; OLICHKA JOCTUTHYTHIX PE3yJIbTATOB MO OCBOCHHIO CTYJIEHTOM TEMBI, pa3zena ydeOHoH
JMCIUTUIMHBI OCYIIECTBISIETCS B KOHIE MPAKTUYECKOTO 3aHATHS (IPYIIIBI IPAKTHYESCKUX 3aHATHH)
ITyTeM TIPOBEPKHU OTYETA U (MJIH) €ro 3alIUThl (MPE3eHTAIMH, COOSCEI0BaHMs) HITH IPYTroi (POPMBI 110
YCMOTPEHHUIO MPENoAaBaTes C MPUMEHEHUEM MOJYJBHO - peHTHHTOBOM cuctembl ['Y Al

4.7 CTyaeHT HeceT OTBETCTBEHHOCTD: Y 3a MPOITYCK MPAKTUUECKOTO 3aHATHS 110 HEYBAKUTEIHHOU
NPUYUHE; Y 32 HETIOATOTOBIEHHOCTh K MMPAKTUYECKOMY 3aHATHIO; 32 HECBOEBPEMEHHYIO Cllauy U
3aIIUTY OTYETa O MPAKTUIECKOM 3aHITHH.

B cootBeTcTBUHM ¢ TpeboBaHUAMH cTaHAapToB KauecTBa I'YAII o cucreme KOHTpOJIS KayecTBa
3HAHUU CTYJCHTOB OYHOM U 3a04HOI (POpMBI 00YyUEHUS CTYACHTHI, IPOITYCTUBILNE 3aHATHUS U HE
0TpaboTaBIINe NX K HAaYally CECCUH, HE JOMYCKAIOTCS K 3a4eTy WM SK3aMEeHy 110 TaHHOH
JMCIATUTHHE

11.4. Meronuyeckue ykasaHHs JUIs OOYYalOIIMXCSl IO BBITOJHEHHUIO Ja0OpaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpPaTOpHBIX paboT oOyyaromMHCs JOJKEH YIriyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBATU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolIerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTe! U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aLUs TEOPETHUECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ Ja00OpaTOpPHBIM
00opyI0BaHUEM U MPUOOPAMH.

3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT




B xoze BBIMTOTHEHUS JTaOOpATOPHBIX padOT 00YUAIOIIHIACS TOJKECH YIITyOUTh U 3aKPENTUTh 3HAHMS,
NpPaKTUYECKUE HABBIKH, OBJIJETh COBPEMEHHON METOJMKON M TEXHUKOH IKCIIEPUMEHTA B
COOTBETCTBHUH C KBATH(DUKAIMOHHON XapaKTePUCTUKOW o0ydJaromerocs. Beimonnenue
71a00paTOpHBIX pabOT COCTOUT M3 FKCIIEpUME | TTANBIFO-TTPAKTUYECKOH, pacyeTHO-aHATUTHIECKOM
Y4acTeil U KOHTPOJIbHBIX MEPOIPHUSTHA.
Brimonaenue 1abopaTopHbIX paboT 00y4aroIUMCs SBISETCS HEOTHEMIIEMOM YacThIO U3yUYCHUS
JUCHIUIUINHBI, ONpeAesieMOi yueOHbIM IUTAHOM, M OTHOCHTCS K CPE/ICTBAM, 00ECTIEYHBAIOIIIM
peIIeHHe CIeIYIONNX OCHOBHBIX 3a/1a4 y 00y4aroImerocs:
- MpHOOpeTeHNEe HAaBBIKOB MCCIIEIOBAHNUS TPOLIECCOB, SIBICHIH U 00BbEKTOB, N3y4aeMbIX B paMKax
JAHHOW AMCUUIITUHEI;
- 3aKpeIUIeHHEe, Pa3BUTHE U JCTANIN3ALUS TEOPETUUECKUX 3HAHNH, ITOJyYSHHBIX Ha JICKINAX;
- OJTyYSHHUE HOBOM MH(OPMALINY 110 U3Y4aeMOU JTUCIHUILIHHE;

- IPUOOPETCHUE HABBIKOB CAMOCTOSATEILHOU PabOThI ¢ J1abOpaTopHBIM O0OPYAOBAHHEM U
npubopamu.

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe
CrtpykTypa oTueTa:
1) Cxema nabopaTopHOM YCTaHOBKH.
2) ITacriopTHBIE JaHHBIE UCCIIETYEMOM MAIIMHBI WK TIPHOOPOB.
3) TaGuuisl ¢ pacYeTHBIMU M ONBITHBIMH JJAHHBIMU.
4) OcHOBHBIE pacdeTHBIE (POPMYITHI.
5) AITOPUTMEI CTJIAXKUBAaHUS, AIPOKCHMAIIUH SKCIIEPUMEHTANBHBIX JTAHHBIX, TPpaduKn
UCCIIETyeMbIX 3aBUCHMOCTEH.
6) TpakTOBKa MOIy4YEHHBIX PE3YJIbTATOB U KPATKUE BBIBOJIBI TIO paboTe.

TpebGoBanus K 0opMIICHHIO OTYETa O TabopaTopHOl paboTe
TpeGoBanmsi k ¢opMe oT4eTa O JIabopaTOpHOH paboTe OIpeAcsieHbl CTaHaapTaMu
VYuusepcurera: http://guap.ru/guap/standart/titl_main.shtml/

1.1. Meroaudeckue yKa3aHUs JJId  OOydYalOIIMXCS IO TPOXOXKICHHUIO KYpPCOBOTO
MPOEKTUPOBAHMSI/BBIMIOTHEHUST KYPCOBOM  pabOTHI (vuebnvim naamom e
npeoycmMompeno)

KypcoBoii mpoekt/ pabota MpOBOAUTCS € METbI0 POPMUPOBAHUS Y OOYUAIOIIUXCS OMBITA KOMITJICKCHOTO
peIICHUA KOHKPETHBIX 3a1a49 HpOCl)CCCPIOHaHBHOﬁ ACSATCIBbHOCTHU

1.2. Meroauueckue yKa3aHus s OOYYAIOIIUXCS MO TPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHUST KYPCOBOW PabOTHI (eciiu npedycmMompero yYyeOHbIM NAAHOM HO
OaHHOU Oucyuniume)

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C 1ETbI0 (POPMUPOBAHKS Y 00YJIAIONTUXCS OMBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITENEHOCTH.

KypcoBoii nmpoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs:

CTpyKTypa NOSICHUTEIbHOM 3aMCKU KYPCOBOTO MPOEKTa/ paboThI

TpeboBanust k 0HOPMIICHUIO OSICHUTEIBHOW 3aMMUCKH KYPCOBOTO IPOeKTa/ paboThl

1.3.  Meronuueckue yKa3aHUs 1A 00yJaronuxcs o MPOXOKICHHIO
CaMOCTOSITENIHOM PabOThI

B xone BBIMOMHEHHS] CaMOCTOSITEIFHOW pabOThI, 00yJarONTUiCs BHITIOJIHAET PaboTy 1o
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHHI.

Jns oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUpOBaHUE paboduero BpeMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMATH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.




MeToauyecKUMH ~ MaTepualaMH,  HAlpaBISIOUMIMH  CaMOCTOSITEIbHYIO  paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOAMYECKHE YKa3aHUsS 10 BBIMOJIHEHHUIO KOHTPOJBHBIX PaldoT (i1 00y4aromuxcs
1o 3a049HOU (popme oOydeHwHs).

1.4. Meroauueckue ykazaHHs Ui OOYYalOIUXCA IO TPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBa 3HAHUMI
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeJIbI0 OIL[CHUBAHHS XOJa OCBOEHUS
JUCITUTUIAHEI.

1.5. Meroauveckue ykazaHusl Il 00y4YaIOIMMUXCS MO MPOXOKACHUIO TPOMEKYTOUHOM
aTTeCTallHH.

[IpomexyTouHas  artectanus  OOydYalOIIMXCS ~ MpeAyCMaTpUBAaeT  OIICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
U3y4eHHs] BCeH IUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHON paboThl, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBUJIO, MPOBOJIUTCS B
NEpUOJ SK3aMEHAIlMOHHOW CECCHMM W 3aBEpILAeTCsl aTTECTAllMOHHON OLIEHKOM «OTIMYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJYUYECHHBIX OOYYAIOUIMMCS B XOJ€ MU3yUCHHS
y4eOHOH AUCIUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUHAas (10 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUM
o0y4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTEeCTallMOHHON OIICHKOM «3auyTeHO»
WIN «HE 3a4TCHO».

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (¢GopMa OIEHKH 3HAHWUH, IOJTyYEHHBIX
o0y4aromuMcs TpU U3YYeHUH JUCIHUIUIMHBL, TPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paOOT U MPOXOKICHUN PAKTUK C ATTECTAlMOHHOM OIIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.



JlucT BHeceHUs U3MEHEHUI B pabouyro IporpaMmy JTUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTTOTHEHUI

Jlarta 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit






