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Annoranus

Jucuunnuna «JlazepHble CUCTEMbI JIOKAIMHM, HABUTALUU U CBSA3H C BBICOKHUM YIJIOBBIM
paspelieHnemM» BXOJUT B 00pa3oBaTeIbHYIO MPOrpaMMy BBICHIETO O00pa30BaHHS — MPOTPAMMY
MarucTparypbl IO HalpaBieHUIO MoAroToBku/ cneruanbHocTH 12.04.02 «OnToTexHUKa
HanpaBieHHOCTH «ONTUKO-3JEKTPOHHBIE MPUOOPHI U KOMIUIEKCHI». JlucuuiuimHa peanusyercs
kadeapoi «No2 1.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

OIIK-1 «CmocoOeH TpeacTaBisaTh COBPEMEHHYIO HAy4YyHYHO KapTHHY MHUpA, BBISBIATH
€CTeCTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEeMBl, (HhOpMYyTUpOBaTh 3alaud, ONPEACIATh IYTH HX
pemieHuss ¥ oneHuBaTh 3((HEKTUBHOCTh BHIOOpAa M METOJOB IMPABOBOW 3alUTHl PE3yJIbTATOB
MHTEJUICKTYaJIbHON JEATENbHOCTH C YYeTOM CHEIM(UKU HCCICNOBAaHUNA Ui pa3pabOTKu
ONTUYECKOIN TEXHUKH, ONTUYECKIX MAaTEPUAIOB U TEXHOJIOTHH ONTHYECKOTO IIPOU3BOJICTBA

OIIK-2 «CnocoOGeH opraHu3oBaTh MPOBEACHUE HAYYHOTO HCCIEIOBaHMUA U pa3paboTKy,
MPEJCTaBIATh U apryMEHTHPOBAHHO 3alIMILIATH IMOJYYEHHBbIE PE3yJIbTaThl MHTEIUICKTyalbHOU
JESTEIIBHOCTH, CBSI3aHHBIE C HAyYHBIMM MCCIEAOBAHHUAMU B O0JIACTM ONTHUYECKON TEXHUKH,
ONITHUKO-3JIEKTPOHHBIX IPUOOPOB U CHCTEM)

OIIK-3 «CnocobeH npuodperaTh M KCIOIb30BaTh HOBBIC 3HAHUSI B CBOCH MPEAMETHOM
o0nacTu Ha OCHOBE HMH(OPMALMOHHBIX CHUCTEM W TEXHOJOTHH, HpejiaraTh HOBBIE HJIIEU U
MOJIXO/Ibl K PEIICHNUIO NHKEHEPHBIX 3a]1aU»

CopepxaHue AUCHMILTUHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C
IMIPUHIUIIAMUA TIOCTPOECHUS JIA3€pPHOM JIOKAIIMOHHOM, HABUTAIMOHHOM M CBA3HOW ammnaparypsl U
OCOOCHHOCTSIM  (DYHKIIMOHUPOBAHUSI JIA3€PHBIX H3MEPUTENbHBIX CHCTEM B KaHajlaX Cco
CIIy4alHBIMU IIapAMETPAMH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKINH, JJA00paTOpHbIe padOThl, MPAKTHUECKUE 3aHITHS, CAMOCTOSITEIIbHAS
paboTa o0y4aromnerocs.

[IporpaMMoil IUCHUIUIMHBI HPETYCMOTPEHBI CIEAYIOLUIUE BHUAbI KOHTPOJISA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUCHHUS 11O AUCIIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpro mpernonaBaHus AUCHUIUIMHBL " Jla3epHBIE CHCTEMBI JIOKAIlMW, HABUTAIMU M CBSI3U C
BBICOKMM YTJIOBBIM pa3pemieHueM" SBIACTCS HM3yUeHHE CTYJACHTAMH TEOPHH W TEXHHYCCKHUX
CPEICTB CHUCTEM Ja3epHOU JIOKAIlMU, HABUTAIMH M CBs3UM. OCHOBHOE BHHUMAaHUE YCISETCS

HU3Yy4YCHUIO IIPUHIMUIIOB
HU3MCPUTCIIBHBIX CHCTEM B KaHaJlax CoO CJIy‘Iaf/'IHLIMI/I nmapamMeTpamMu.

IIOCTPOCHUA U

O0COOCHHOCTSIM  (DYHKIIMOHUPOBAHMS  JIA3€PHBIX

3HaHue [TaHHOH

JMCIUIUIMHEL HEOOXOJMMO CHEIHAINCTaM, 3aHUMAIONIMMCS pPa3padOTKOW M TEXHUYECKUM
00CITy’)KUBaHUEM JIa3epHBIX CUCTEM Pa3IMYHOI0 HA3HAYCHHUS.
1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTENILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS
Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIETEHIUU KOMIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
OIIK-1 Cnocoben
IIPEJICTaBIISATh
COBPEMEHHYIO
Hay4YHYIO0 KapTUHY
MUDA, BBISBIISITH
b, OIIK-1.3.1 3HaTh COBpEMEHHYIO HAYYHYIO
€CTECTBEHHOHAYYHYIO .
KapTUHY MUpPa B 00J1aCTH ONTHYECKON
CYIIHOCTb MTPOOIIEMBI,
TEXHUKHU
dbopMynupoBath

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

3a/1auu, ONPEILISITh
MyTU UX PEHICHUS U
OIICHUBATH

3¢ (HeKTUBHOCTH
BbIOOPA U METOJIOB
MIPaBOBOI 3aLUTHI
pe3yJIbTaTOB
MHTEJUIEKTyaJIbHOU
JIEATEIBbHOCTH C
y4eToM crieuuGuxku
HUCCIEeAOBAHUM 1A
pa3paboTKu
ONTUYECKOIN TEXHUKH,
ONTHYECKUX
MaTepHualoB U
TEXHOJOTHI
ONTHYECKOTO
MIPOM3BOJICTBA

OIIK-1.Y.1 ymeTb BBISABIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTh
npo6aembl, HOpMyTUPOBATH MOCTAHOBKY
3aauu

OIIK-1.B.1 BnaageTh HaBbIKAMU
ompezeNeHus: MyTel pereHus
MMOCTaBJICHHOH 3a/a4M U OIICHKHA

3¢ (HeKTUBHOCTH BBIOOpA METOJIOB
MIPaBOBOM 3aIIUTHI PE3YIIHTATOB
WHTEJJIEKTYaTbHOU NESTEIILHOCTH C YUETOM
cnenuuKH UCCIETOBaHUM ISl pa3paboTKu
ONTHYECKON TEXHUKHU, ONITUYECKUX
MaTepHaJiOB U TEXHOJIOTHIA ONITUYECKOTO
MIPOM3BOJICTBA

Ob6menpodeccnoHanbHbIe

KOMIICTCHIIN U

OIIK-2 Cnocoben
OpraHu30BaTh
MPOBE/ICHUE
HAy4YHOT'O
HCCIECIOBAaHUS U
pa3paboTKy,
MNpEACTABIIATh U

OIIK-2.3.1 3HaTh COBPEMEHHOE COCTOSIHUE
B 00JIaCTH ONTUYECKON TEXHUKH, ONITUKO-
AIIEKTPOHHBIX TPUOOPOB U CUCTEM




apryMEeHTHPOBAHHO
3alUIIATh
MOJTy4YEHHbBIE
pe3ynbTaThl
HMHTEJUICKTyaJIbHOMN
JIeATETbHOCTH,
CBSI3aHHBIE C
HAyYHBIMH
WCCJICTOBAaHUSIMH B
00J1aCTH ONTUYECKOM
TEXHHUKH, ONTHKO-
AJIIEKTPOHHBIX
prOOpPOB U CHCTEM

OIIK-3 Cnocoben
npuobperaTth u
MCIIOJIb30BaTh HOBbIE
3HaHUs B CBOEHU
npeametHoii obmactu | OIIK-3.V.1 ymers npuobperats u

Ha OCHOBE UCIIOJIb30BaTh HOBBIC 3HAHUS B CBOCH
O6menpodeccruonanbHbIE .

UH(OPMAITMOHHBIX IpeIMETHOM 00JacTH Ha OCHOBE
KOMITCTCHIIHH .

CHCTEM M WH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA,

TEXHOJIOTHUH, B TOM YHUCJIC UHTCIJICKTYaJIbHBIX

npeajiaraTb HOBbIC
nacu U nmoaxoasl K
PCLUICHUIO
HHXCHCPHBIX 3a1a4

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

— «AHTEHHBI ONITHYECKOU CBSI3NY,

— «JlazepHbie MHPOPMAIIMOHHBIE CUCTEMBI KOCMHUYECKUX arapaToBy,

— «KOHTpONbHO-U3MEpUTETbHBIE TPHOOPHI».

3HaHuUs, TOJNYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHIUIMHBI, HUMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUUILIAH:

— « KommiekcupoBanue CUCTEM TIOMCKA U HAOIIOACHUS»,

— «JlazepHbIe CHCTEMBI CIIEIMATIBLHOTO HA3HAYCHHU Y,

— «JlazepHble CUCTEMBI BUICHUS.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHbI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No3
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144

3E/ (4ac)

U3 nux uacoe nparcmuuecxoﬁ H0020MOBKU




AyoumopHhuvle 3anamus, BCEro Jac. 51 51
B TOM YHCIIE:
nexuu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3aastus  (113), 17 17
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, dudd. 3au, OK3. OK3.

DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpezenenue Tpy10€MKOCTH TUCLUUILIMHEI 110 pa3/ieiiaM U BUAaM 3aHATHMN.

Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILTINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIIMHBI

Jlekun
(dac)

I13 (C3)
(dac)

JIP
(uac)

KIT
(dac)

CPC
(gac)

Cewmectp 3

Paznen 1. O0mue cBeeHus 0 Ta3epHBIX
CHUCTEMaX JOKalM U HaBUT'allUU U CBA3HU C
BBICOKUM YTJIOBBIM pa3peLIeHueM
OcoOeHnHOCTH (PYHKIIMOHUPOBAHUS JTa3€PHBIX
HN3MCPUTCIIbHBIX CUCTEM B KaHaJlaX CO
ciay4yaiiHpIMU napaMerpamMu. OCHOBHBIE
TAaKTUYECKHE U TEXHUYIECKHE XapaKTEPUCTUKH
JIA3€pHBIX U3MEPUTENEH.

Pa3nen 2. XapakTepuCTUKHN U3IIy4aeMbIX U
PUHUMAEMBIX OT 00Jy4aeMbIX OOBEKTOB
Ja3epHBIX CUTHAJIOB

Bunbl Mmogymsiiuy 1 TpeOoBaHUS K MOYJIATOPAM.

MaremaTnueckue MOJENH 30HIUPYIOLINX
CUTHAJIOB NIPU aMIUIUTYIHOM, (pa30Boi 1
4acCTOTHOW MOAyJIALMU. PacnipocTpanenue
Ja3€pHOTO U3IY4YEHUs uepe3 atmochepy.
CratucTudeckoe ONUCaHue OTPAKEHHBIX OT
00BEKTOB JIa3€pHBIX CUTHAJIOB.

Pazpnen 3. [lomexu B cucreMax JazepHou
JIOKAIIMYU, HABUTAIIUU U CBSI3U

CaeToBO# (OH. A3p030JIbHBIE TOMEXH.
W ckyccTBEHHBIE TOMEXM.

Paznien 4. O6paboTka CUTHAJIOB B JIa3€PHBIX
cucTeMax M3BJIeUeHUS HH(OpMAIHH

Metoab! 00pabOTKH CUTHATIOB MIPU PA3TUYHBIX
YPOBHSIX alipHOPHOI HEONPEIEICHHOCTH.
AanTUBHBIE METO/IbI B KOT€PEHTHBIX
ONTUYECKHUX cucTeMax. [[pHHIUTIBI TOCTpOCHNUS
JIOKALIMOHHBIX aJJalITUBHBIX CHCTEM.




Paznen 5. YnpasneHue u3ny4eHueM B JIa3ePHBIX
CHCTEMAaX JIOKAI[UH, HAaBUT ALK U CBSA3HU
[epenaTarku na3epHBIX JIOKATOPOB. METOBI
TeHEPUPOBAHUS MOJYJIUPOBAHHBIX CUTHAJIOB. 2 2
Crabmm3anys 9acTOTHl H3ITyYeHUS J1a3ePOB.
Crabmmzanys MOITHOCTH H3ITyYEHUS J1a3ePOB.
MeTo/1bI CKAaHUPOBAHUS JIA3EPHBIM JIYUOM.

Paznen 6. DnemenTHas 6a3a jga3epHON TEXHUKH
JIOKAIlMY, HABUTALIMHU U CBA3U

3epkana. [lonspuzartopsl. [IpuemMHuKn
usnydeHusi. Monymnstopsl. JledaekTopsl.
Henunelnbple onTHdecKue 3eMeHThI. KBaHTOBEIS
reHeparopbl. ICTOUHUKY MUTAHUS.

13

Pasznen 7. IlpuHIMIIBI TOCTPOEHNUS Ta3ePHBIX
JIOKaTOpPOB

JlanbHOCTD IEWCTBUS JJa3€pHOI0 JIOKATOpa.
TouHOCTB OmpeneneHns KOOpAUHaT.
Pazpemaromas cnocobHocTh. JlazepHbie
JambHOMEpHI. JIa3epHbIe H3MEPUTENH YTIOBBIX 2 2
KOOpAWHAT. M3MepuTeny CKOpoCTH ABHKEHUS
JIOLUPYEMBIX 00BEKTOB. JIazepHbIe TOKATOPHI C
HEKOTEPEHTHBIM M KOT€PEHTHBIM

JneTekTupoBaHreM. CKaHHUPYIOLIE Ja3epHble

JIOKaTOPBI

Paznen 8. JIazepHbie yCTpoHCTBa HABUTALIUU.

JlazepHsble THPOCKOIIBI. JIa3epHbIE BEICOTOMEPHI. 2 2 1

Ha3epHLIe JOTIJICPOBCKHUEC UBMCPUTCIIN CKOPOCTH.

Pasznen 9. JIa3epHbie CHCTEMBI CBSI3H 1 1

Uroro B cemectpe:

17 17 17 o7

Utoro 17 17 17 0 o7

IIpaxTrueckas

MMOATOTOBKA  3aKJIIOYaCcTCA B  HCHOCPECACTBCHHOM  BBIIIOJIHCHHUU

OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON J1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO IUKJIA

Howmep paznena

HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

OO6mue cBefeHHs O JTa3epHBIX CUCTEMaX JIOKAIMH U HaBUTAIMH U
CBSI3U C BBICOKHUM YIJIOBBIM Pa3pelICHUEM.

OcoOenHocT (PYHKIIMOHUPOBAHUS Ja3€PHBIX H3MEPUTEIBHBIX
CHCTEM B KaHaJIaX CO CIy4alHbIMH MapameTpamu. OCHOBHBIE
TaKTUYECKME W TEXHUYECKHME XapaKTEPUCTHUKH  JIA3€pHBIX
HU3MEpPUTEIIEH.

XapakTepUCTUKH U3TyYaeMbIX U MPUHUMAEMBIX OT 00JIy4aeMbIX
00BEKTOB JIA3€PHBIX CUTHAJIOB. Buabl MOAyISAIUN U TpeOOBaHUS
K MoaynsaTopaM. MaremMaTuuecKue MOJIEIN 30HAUPYIOLINX
CUTHAJIOB IIPY aMIUIUTYIHOH, (pa30BOM M YaCTOTHON MOYJISIIHH.
PacnipocTpaHenue J1a3epHOTO M3JIy4eHHUs uepe3 aTMmocdepy.




CraTucTH4ecKoe ONMHUCAaHNE OTPAKEHHBIX OT OOBEKTOB JIA3EPHBIX
CUTHAJIOB.

[Tomexu B cucTemax Jia3epHOM JIOKAIlMU, HABUTAIIUU U CBS3HU
CeToBO# GoH. A3p030JIbHBIC TTOMEXH. VICKYCCTBEHHBIE ITOMEXH.

O06paboTka CUTHAJIOB B JIA3EPHBIX CUCTEMAaX U3BJICUCHUS
uHpopmanuu. Metoasl 00pabOTKU CUTHAIOB MIPH Pa3IMUHbIX
YPOBHSIX allpUOPHOM HEOMPEIeIEHHOCTH. AJAaNTUBHBIE METObI
B KOT€PEHTHBIX ONTHYECKUX cucTeMax. [[puHIUIBI MOCTpOCHUS
JIOKALMOHHBIX aJJalITUBHBIX CUCTEM.

YHpaBHeHI/Ie HU3JTYy4CHUCM B JIA3CPHBIX CUCTCMAX JIOKAIIUH,
HaBUI'alliU U CBA3H. HepeﬂaT‘II/IKI/I JIa3CPHBIX JIOKATOPOB.
MeTO,Z[BI IFCHCPpHUPOBAHNA MOAYJINPOBAHHBIX CUTHAJIOB.
CTa6I/IJ'II/I?>aI_[I/I5I YaCTOThI U3JIYUCHUS J1a3€POB. CTa6I/IJ'II/ISaI_II/IH
MOIIHOCTHU H3JIYUCHU J1a3€POB. MCTO,I[BI CKaHUPOBAaHUSA
JIA3CPHBIM JIYYOM.

OnemenTHast 0a3za Ja3epHOW TEXHUKH JIOKAIWW, HABHTAIMH U
cBsa3u. 3epkana. Ilomspusaropsl. IlpuemMHUKH —U3Iy4YeHUS.
Monynsaropel.  [ednextopel.  HenuueliHble — onTuUYeckue
aneMeHThl. KBaHTOBBIE reHepaTopbl. ICTOUHMKY MUTaHUS.

[TpuHIMIBI TOCTPOEHUS JIA3€PHBIX JTOKATOPOB

JanpHOCTh  JeMicTBHA ~ J1a3epHOro  Jiokatopa.  TodHOCTh
ompeneneHuss  KoopauHaTr.  Paspemaromas  CIOCOOHOCTB.
JlazepHble  nanpHOMephl.  JlazepHble HM3MEPUTENH  YITIOBBIX
KoopauHAT. M3mepurenn CKOPOCTH JABHXKEHUS JIOLMPYEMBIX
00bexToB. JlazepHble JOKaTOpsl C  HEKOI€PEHTHBIM U
KOT€pEHTHBIM JIeTeKTHpOBaHHEM. CKaHUPYIOLIUE Ja3epHbIe
JIOKaTOPBI.

JlazepHble ycTpoiicTBa HaBuraluu. Jla3epHble THPOCKOIIBI.
JlazepHbie BBICOTOMEpHI. JIa3epHbIe OMICPOBCKUE U3MEPUTEIH
CKOPOCTH.

JlazepHble cucTeMbl CBSI3U. Y CIIOBUS BbIOOpa JAJIMH BOJIH. THITBI
MOAYJIAIMU U IMIPOTOKOJIBI IIEPEAAYN TaHHBIX

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATHN 3aHATUN (gac) NOJATOTOBKH, |INUCLUI
(gac) JIHBI
Cemectp 3
1 | O6mwme cBexeHns o perieHne 2 1 1

JIA3CPHBIX CUCTEMAaX
JIOKalluK, HaBUTI'allMH
" CBA3HU

CUTYallMOHHBIX 3a/ady,
CPYINIOBBIE TUCKYCCHHU




XapaKkTepuCTUKHI perieHne 2 1
U3ITy4aeMBbIX CUTYallMOHHBIX 3a71a4,
IPUHUMAEMBIX OT IpyIIIOBBIE
00JTydaeMbIX JCKYCCHH,
00BEKTOB JIa3epPHbIX 3aHATUSA 110
CHTHAJIOB MO/JICIIUPOBAHUIO
peabHbIX YCIOBUH
ITomexu B cuctemax pelieHne 2 1
Ja3epHOM JoKaluH, CUTYallMOHHBIX 3a7a4,
HABUTAIIUH U CBS3U IpYyIIIOBBIE
JUCKYCCHH,
3aHATHS 110
MO/JIEJIMPOBAHUIO
pealbHBIX YCIOBUN
O6paboTKa CUT-JIOB B perieHue 2 1
Ja3epHBIX CUCTEMaxX | CHTYallMOHHBIX 3ajad,
U3BJICUYCHUS IpyIIOBbIE
uHpOpMaIu JUCKYCCHH,
3aHATUSA 110
MO/JICITUPOBAHUIO
peaJbHbIX YCIOBUH
VYupasienue pelieHue 2 1
U3Iy4ECHUEM B CUTYallMOHHBIX 3aj1ay,
Ja3ePHBIX CHCTEMAaxX IpyIIIOBBIE
JIOKALlMU, HAaBUTALIUU JUCKYCCHH,
U CBSI3U 3aHSATHS 110
MO/JIEIMPOBAHUIO
peabHBIX YCIOBUN
DnemeHTHas 6a3a penieHue 2 1
Ta3epHON TEXHUKU CHUTYallMOHHBIX 3a7a4,
JIOKAllUU, HAaBUTALIUU IpyIIOBbIE
U CBSI3U JICKYCCHH,
3aHATUS 110
MO/JICITUPOBAHUIO
peabHBIX YCIOBHH
[TpuHIMIBI pelieHue 2 1
MOCTPOCHHUS CUTYallMOHHBIX 3ajiay,
Ja3epHBIX TpYIIIOBBIE
JIOKaTOpPOB JUCKYCCHH,
3aHSATHS 110
MO/IEIUPOBAHUIO
peaNbHBIX YCIOBUN
JlazepHblie pelieHne 2 1
YCTpOICTBA CUTYallMOHHBIX 3a/1a4,
HaBUTAIlUU IpyMIIOBbIE
TICKYCCHH,
3aHATHUS 110
MO/JICITUPOBAHUIO
peabHbIX YCIOBUH
JlazepHbI€ CHUCTEMBI penieHne 1 0,5
CBSI3U CUTYaIlMOHHBIX 33]a4
Bcero 17




4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
No HauMeHOBaH e 1aBopaTopHBbIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 3
HccnenoBanue XxapakTEpUCTHK CUTHAJIOB U 4 2 6
IIYMOB Ha BBIXOJIE POTONMPUEMHUKA
HccnenoBanue mapamMeTpoB KOH(OKAIBHOTO 4 2 6
pe3oHaTopa Ha MoJie KayCTKUU
HccnenoBanue MeToaa U3MEPEHHS JATbHOCTH 5 2 7
CMEHOU NepHOoia MOBTOPEHUS UMITYJIHCOB
UccnenoBanmne 3atyxanue OmmknHero WK B 4 2 7
atMocepe B 3aMCUMOCTH OT 3aJaHHBIX
MOTO/IHBIX YCJIOBHM U BBIOPAHHOW JJIMHBI
BOJIHBI
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOM pabOTHI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNnbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmuna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 47 47
nucuuruael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIEeMy KOHTPOIIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KonTponbubie pabotsl 3a0uHnKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 5 5
atrectrauuu (ITA)
Bcero: 57 57

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
VY4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITEIbHOM paboThl 00yJaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3IaHUIMA
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Hludp/
URL aapec

bubnuorpapuyeckas ccpuika

Komuectso
9K3EMILISIPOB B
Oubmorexe
(KpoMe AIIEKTPOHHBIX

AK3EMILISIPOB)

C40621.396.9

CucreMbl Ja3epHOM KOCMUYECKOM
cBsi3u: yueOHoe mocobue. Y.: 3/
B.

H. Kpacrwoxk [u np.]; C.-Iletep0.
rOC. YH-T a9POKOCM.
npubopoctpoenus. - CI16.: TOY
BITO "CII6I'YAII", 2011. - 200
c.:puc.. - bubmmorp.: c. 178

50

621.396.9
Cc40

Cucremsl nazepHOi
KOCMHUYECKOM CBs3U [ TekcT] :
yuebHoe nocodue. Y. 2/ A. P.
becryrun [u np.] ; C.-Iletepo.
roc. YH-T a3pPOKOCM.
npubopoctpoenus. - CII6. : U3n-
Bo I'YAII, 2009.

169

K 78 621.396.9

Kpacrok, B. H.. Cucremsi
JIa3epHON KOCMHUYECKOM CBSI3U:
yueOHoe rmocobue. 4. 1/ B. H.
Kpactok, A. A. Illatanos, B. A.
[Haranosa; C.-Iletepb. roc. yu-t
a’POKOCM. MMPUOOPOCTPOCHHUS. -
CII6.: 'OV BIIO "CIIoI' YAIT",
2007.-155¢

50

621.396.9 M42

[IpoexkTupoBaHue Ta3epHBIX
cucreM: yueOHoe ocodue/ T. I1.
Mumypa, O. 1O. ITnatonos; C.-
[Terep6. roc. yH-T a3poOKOCM.
npubopoctpoenus. - CI16.: TOY
BIIO "CIIGI'YAII", 2006. - 98 ¢

20

621.396.9K48

B.H.Kpacrok, B.B.I'op6auxwuii
Teopus u pacueT KOCMUYECKUX
PaIMONIMHUIA JTa3€PHBIX CUCTEM.
Vueb. [Tocobue. I'VAII, CII6.,
2002.

30

https://e.lanbook.com/book/364952

Bbopeiimo, A. C. JIugapusie
KOMIUIEKCHI JJISl ICCIIETIOBAHUS
atmocoepst / A. C. Bopeiimio, M.
A. Konses, A. A. Kum. — 2-¢
u3n., crep. — Cankr-IlerepOypr :
Jlann, 2024. — 244 c.




7. TlepedeHb 1EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH()OPMAIIHOHHO-TEIEKOMMYHUKAIIMOHHO# cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pPA30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue
http://www.alib.ru/au- Munaes W.B. u ap. JlazepHbie nHGOPMAIIMOHHBIC CUCTEMBI
minaev KOCMHYECKHUX allapaToB.
https://e.lanbook.com JIaHb : DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0O 0OECHeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONIB3yeMOT0 POTPaMMHOTO obecniedeHus npeacrasieH B Taduuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

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

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

MynbTumeauitHas JEKIUOHHAS ayIUTOPUS

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CpPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il MPOBEICHHS POMEKYTOYHOH aTTeCTaIlnN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OILICHOYHLIX CPCIACTB

DK3amMeH Cnucok BONpOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
TecTsl.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— OnMpasiCh Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOH JUTEPaTypBhI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4TCHO»

— 00y4Jaronuiicsi TBEpPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB M 0000ILIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CHENMAIN3UPOBAHHBIX TOHSITH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTHUECKOM NIPUMEHEHUN 3HAHU;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIAOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBlieHbl B Tadimie 15.

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

Ne n/mt [Tepeuens BompocoB (3a7a4) Ui SK3aMeHa Koz
WHAMKATOpa
1 Bnusinue BpiOOpa BOJIHBI U31Iy4eHUs HA YPPEKTUBHOCTD OIIK-1.3.1
paloThI J1Ta3€PHOTrO JIOKATOpa
2 Bupl 1a3epHO-JIOKaIMOHHBIX JaHHBIX OIIK-1.3.1
3 CratucTuyeckne XapakTepUCTUKHU CUTHaia, myma u ux cmecu | OIIK-1.3.1
Ha BbIX0Jie (POTONIPHEMHHKA.




4 M3MepeHne TaIbHOCTH B JIA3€PHOM JIOKATOPE OIlK-2.3.1
3) W3mepenne yriloBbIX KOOPAUHAT B JIA3EPHOM JIOKATOPE OIIK-2.3.1
6 M3MepeHne noJiHOro BEKTopa CKOPOCTH B JazepHoM JiokaTtope | OITK-2.3.1
7 [IpuHUMn neiCTBUS, YCTPONCTBO U OCHOBHBIE TEXHUYECKHE OIIK-1.3.1
XapaKTePUCTHKH JIa3epHOTO TUPOCKONA
8 Cxema JIICC ¢ onmopHBIM JIydoM OIIK-1.VY.1
9 CocTosiHuE U NEePCIEeKTUBBI PA3BUTHS COBPEMEHHOM OIIK-2.3.1
aspodororpapuun
10 JleTexkTopsl U3iIydeHus U ux napamerpsl. lllymoBbie OIIK-1.V.1
XapaKTePUCTHKU CHCTEMBbI IETEKTOP-YCUITUTEb.
11 ®DoTOYMHOXUTEIB. P-I-N-POoTOANO B OIIK-1.B.1
12 CnyraukoBas ¢potocbemka. DopmupoBanue mereonporo3o | OINK-3.V.1
JUIs [IOJIETOB aBUALIMH
13 JIBOWYHAsI UMITYJILCHO-TIOJISIPU3AIIMOHHAS. MOTYJISLIMS U OIlK-2.3.1
JEMOyJIs s
14 MeToauka OIEHKH PEATbHON U MTOTEHIIUAIIBHON TOYHOCTH OIIK-3.V.1
JIa3€pHOIr0 I'MPOCKOIA.
15 VmmynbcHbIN 1 (ha30BbIi METO U3MEPEHUs JaTbHOCTH OIIK-2.3.1
16 [Tomexa obOparHoro paccessHus. CTpoOrpoBaHue 10 OIIK-2.3.1
JAJIbHOCTH
17 ITomexa, BbI3BaHHAs EPEOTPAKECHUEM OT MOACTUIIAFOIIECH OIIK-2.3.1
MTOBEPXHOCTHU U3IYyUYEHUS], pACCESIHHOIO aTMOCc(epoil.
@DoHOBas ToMexa B BUAMMOM 00JIacTH CIEKTpa
16 @doHoBas noMexa B MHPPAKPaCHOM 00aCTH CIIEKTpa OI1K-2.3.1
17 Onucanue NpuHIMIA JeHCTBUSA U TEXHUYECKON OIIK-1.B.1
KOH(UTYyparyu JJa3epHON CUCTEMBI il HaBuramnuu JIA npu
3axojie Ha nmocaaky «l muccagay
18 [TapameTpsl 1a3epHOM CUCTEMBI CBSI3HM U KaHAJA CBSI3H. OIIK-2.3.1
YpaBHeHHE JaJbHOCTH JICHCTBHUS.
19 Mopynsauus ONTHYECKOTO U3JIyYeHHs. BHYTpeHHSA 1 OIlK-2.3.1
BHEIIHSASA. AMITUTY/IHO-UMIYJIbCHAs MAHUITYJISIIUS
20 JIBon4Has UMITYJIbCHO-TIOJISIPU3AMOHHAs MOYJISILUS U OIlK-2.3.1
nemoaynsuus. [103uMOHHO-UMITYIbCHAS MOAYIISILIUA U
JeMOTyJIS s
21 DNEeKTPOHHO-ONTHYECKHE TPeoOpa3oBaTeNn OIlK-2.3.1
22 CpaBHEHHE CUCTEM Ja3epHOM CBSA3U B CBOOOTHOM OIIK-3.V.1
IIPOCTPAHCTBE U B KaHaJIE CBSI3U MO0 BOJIOKOHHO-ONTHYECKOMN
JIMHUU CBSI3U.
23 BBenenus noHATHsI CKOPOCTH Nepeadr HHGOpMaLUu. OIIK-3.V.1
CpaBHeHHE €O CBA3BIO B paJOIUana3oHe 110 CKPHITHOCTH U
CKOpPOCTH TNepeIayul TaHHBIX.
24 Wnutpedepomerp Maxa-Llennepa OIIK-2.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tabnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera JHKaTOpa

Y4eOHbBIM MJIAaHOM HE PEAYCMOTPEHO

[lepedenr TeM JIi KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYPCOBOW pPabOTHI
MpeJICTaBICHbI B Ta0nwmie 17.




Tabmuua 17 — IlepeueHb TeM A7l KypcOBOTO MMPOEKTUPOBAHMSI/BBITOTHEHNS KYpCOBOI paboThI

Ne /i [TpuMepHBIii TepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BIITOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Ne /1

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

[TpounTaiite TEKCT, BEIOEPUTE OAMH NPABUIBHBIN OTBET U 3aIUIINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOp OTBETA!

IIpu xaxoil 1yMHE BOJIHBI IIPU OJJMHAKOBOM areprype

OINITUYECKOI aHTEHHBI JIy4 OyJeT yxe?

a) nansHero MK auanazona

0) 6mmwkHero MK nuamazona

B) BUAMMOIO JHara3oHa

r) Y® nuamnazona

OIIK-1.V.1

ITpouuTaiiTe TEKCT, BRIOEPUTE HECKOIBLKO MTPABUIIBHBIX OTBETOB H
3aIMIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB:

VKaXuTe mapamMeTpbl, KOTOPBIE BIMSIOT Ha POCTPAHCTBEHHYIO
pa3peniarolnyo CrocOOHOCTh UMITYJICHOTO JIa3€PHOT0 JIOKATOpa

a) DHEPrus MPUATOrO UMITYJIbCa

b) yrioBas pacxoauMOCTh JTyda MOJCBETa

C) JIUTEIBHOCTH IEPUO/IA TOBTOPEHUS

d) ATUTENPHOCTH UMITYIIBbCA

OIIK-1.V.1

BI)I6paTI) IMMPaBUJIBHO COOTBCTCTBHUEC MCIKAY U3MCPACMBIMU ITapaMCTpaMn
B JIA3CPHBIX CUCTCMAX U UX INOTCHIMWAJIbHBIM HAa3HAYCHHUCM

a) KoopauHatel u 3HaYeHHE
BEKTOpA MepeMeIICHUS
30HUPYEMOTO TOUEYHOTO
00BEKTA

a) JlazepHas atMocdepHas cBs3b

0) 3HaueHue cOOCTBEHHOTO
BEKTOpa CKOPOCTH JBHKEHUS JIA b) JlazepHas joKarus
1 €r0 yriia cHoca

B) 3HaueHue 3¢ heKTUBHON
TUTOIIAJIN paccessHUusl B 0OpaTHOM
HarpaBJICHUN

B) JlasepHas HaBuTaIus

r) UadopmaninoHHas s3HTpOnuUs r) Jugap

OIIK-2.3.1

Onwummre NpaBUIBHYIO MOCIEA0BATENIEHOCTh PACKPBITHS
HEOJJTHO3HAYHOCTH MO JaJIbHOCTH B Ja3€pHOM JIOKATOpe

1) mpuem H3IIydeHHst ¢ TIEPBBIM TIEPHUOJIOM TOBTOPEHUS

2) BBIOOp, U3ITyYEHHE U TIPHEM OCTAJIbHBIX IEPHUOJI0B TOBTOPEHUS
3) dbopmupoBaHue TUIIOTE3 O JATBHOCTH MOTEHITHATBHBIX
OoOHapyKEHHBIX 0OBEKTOB

4) moctpoeHne anocTepruopHON GYHKIIMH BEPOSITHOCTH U €€ aHAJIN3

OIIK-3.V.1

[TpuBecTH yCIIOBHS JOCTHKEHUSI MOHOXPOMHOTO M3JTyYCHHS B JTA36PHOM
pe3oHaTope

OIIK-3.V.1

ITpounTaiite TeKCT, BEIOEPUTE OAMH NPABUIBHBIN OTBET U 3alUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BEIOOpP OTBETA:
Kakyro 4acTh ClieKTpa ONTUYECKOT0 U3JIY4YE€HUsI MOKHO MCIIOIb30BaTh

OIIK-1.V.1




AJIg Co3JaHus IEPCIICKTUBHBIX JIaA3CPHBIX IMMOABOAHBIX J'IOKaTOpOB?

a) nanpHui MK nuamazon

6) CHHE-3CJICHAA YaCTh CIICKTpa BUAUMOI'O U3TTyUYCHUSA

B) NANbHUHN yIbTpaduoier

r) OpaH>»KEBas 4aCThb CIICKTpa BUAMMOI'O U3JTYYCHU

[IpounTaiiTe TEKCT, BEIOEPUTE HECKOJIBKO MPABUIIBHBIX OTBETOB U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB:

[Tpu nenenrauu 06bEKTa ¢ TOMOIIBIO JIA3EPHOT0 U3ITYYEHUS, TOUHOCTh
OLICHKH YIJIOBOW KOOPJAUHATHI 3aBUCUT OT

1) pexuMa MomnepeyHbIX MO/
2) TEOMETPHH pe30HATOpa

3) mepuoja 30HAUPYIOIIMX UMITYJIbCOB
4) (bopMbI 30HAUPYIOIIUX UMITYIHCOB

OIIK-1.V.1

BBI6paTB MMPaBUJIbBHO COOTBCTCTBHUC MCIKY BOIPOCAMH U OTBECTAMU

OIlK-2.3.1

IIpu pemennn 3a1auu OLICHUBAHUS
TOYHOCTH 110 BEKTOPY JaHHBIX
M3MEPEHHBIX 3HAYCHUH
NeJIeHraluu 00beKTa pU OMOIIH
JIa3€pHOro JOKaTopa Kakon
napaMeTp Wiu MeTox Oyzaere
HCIOJIb30BATh

METO/]I KaJIMaHOBCKOU (hUIbTpalluu

JUISL SKCTPAMOJISALANA 3HAYEHHUH ITpU
OLICHUBAHUH YTJIOBOM KOOPIMHATEI
00beKTa, 30HIUPYEMOTO JIa3epHBIM
JIOKaTOPOM KaKOW METOJI WX
XapaKTEPUCTHKA [TO3BOJISIET HAUTH
IapaMeTpsl KpUBOil,
ANIIPOKCUMHUPYIOIIEH 3aKOH
W3MEHEHUs yria?

Cpe/IHEKBaIPATHUECKOE
OTKJIOHCHUE

[Ipu anpropHO U3BECTHOM
MaTeMaTHYeCKOM MOJIeNN 3aKOHa
W3MEHEHHSI YTIIOBOW KOOPAMHATHI
00BEKTa, 30HIUPYEMOTO JIa3€PHBIM
JIOKATOPOM, KaKOW METOJ1 WJIH
napameTp MO3BOJISET pealn30BaTh
6oJiee OBICTPYIO CXOJUMOCTh
OLIEHUBAaHMS MEJIEHTa TIPU
pean3aiuy Mociae0BaTeaIbHOro
JMCKPETHOTO TI0 BpPEMEHH
30H/IMPOBAHUS

MCTO/J] HAUMCHBIINX KBAAPaTOB

Kakoit meTos 1715t O1leHUBaHUS
TEJICHTa B JIA3€PHOM JIOKAUK HE
MOJKET OBITh MPUMEHUM H3-32
CII0)KHOCTH (pa30BoOM
aBTOMOJICTPOUKH Pa3HOCTHBIX
KaHaJIOB MpuemMa

MOHOPIMHy.TIBCHBIfI MCTOJ

Onummre NpaBIWILHYIO MOCIEI0BATEIEHOCTh (POPMUPOBAHUS
MH(POPMAIIMOHHOTO CUTHAJIA B KAHAJIE CBSI3H

1) cdbopmupoBaHHe COOOIICHHS

2) TeHepaIs HeCyIIero KojaeOaHus

3) Moy
4) KoJupoBaHHE

OIIK-3.V.1




10 Kakum 006pa3om MOKHO OLIEHHTh MOJTHBIA BEKTOP CKOPOCTH OIIK-3.VY.1
nepeMeIeHust 00beKTa B MPOCTPAHCTBE MPH MTOMOIIU U3MEPEHHA
JAJILHOCTH B JIA3€PHOM JIOKaTOpe?

11 [TpounTaiite TEKCT, BEIOEPUTE OAMH NPABUIBHBIN OTBET M 3aIUIINTE OIIK-1.V.1
apryMeHTbI, 000CHOBBIBAIOIIIME BBIOOp OTBETA:

Uro sBisieTcs 00s13aTeNbHBIM TAoOM MPH pa3padoTKe OIMBITHO-
KOHCTPYKTOPCKOM JOKYMEHTAIMH JIsl MPUHIUITHATIEHO HOBOTO
TEXHUYECKOTO ONTHKO-3JICKTPOHHOTO U300peTeHus1?

a) co37]aHKe MOJIHON MaTeMaTU4eCcKol MOJIeIH WU IIU(PPOBOTO
JIBOWHUKA, TOATBEP>KAAIONIETO BOZMOKHOCTD JI0Ka3aTh BO3MOXKHOCTb
MoJIydeHus: 6oJiee TyUYlInX TAKTUKO-TEXHUYECKUX TapaMeTpOB MpH
pelIeHUH TOCTABICHHOU 3a/1auun?

0) pa3paboTKa CTEH0BOI0 00OPYI0BAaHHUE U MTPOBEIACHUE
HKCHEPUMEHTOB, MMO3BOJISIOLIETO JOKA3aTh HATMUNE YITYUIICHHS
TaKTUKO-TEXHUYECKUX MapamMeTpoB?

B) TIOJTyYeHUE MMaTeHTa Ha U300peTeHne

r) pa3paboTKa TEXHUYECKUX YCIOBHIA

12 [IpounTaiiTe TEKCT, BEIOEPUTE HECKOIBKO MPABMIIBHBIX OTBETOB U OIIK-1.V.1
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB:
Kaxkne ycTpoiicTBa U CHCTEMBI OTHOCATCS K JIA3€PHOU CHCTEME
HaBUTaLUU?

a) MYJIbTUILIIEKCOP

0) criekTpodoromeTp

B) TUPOCKOII

r) A1UCC
13 Br16paTh NpaBUIIbHO COOTBETCTBHE MEX]ly BOIIPOCAMHU U OTBETAMU OI1K-2.3.1
JlazepHast cuctema BUACHUSA HEMpepbIBHOTO THIIA 63
WCTIOJIB3YyeT 30HIUPYIONINE AMIUTUTYAHON MOIYIISLIUU
CUTHAJIBI orubaroei
JlazepHas cuctema UMITYJIbCHOTO TUMA 06e3
JTMCTAaHIIMOHHOTO 30HIMPOBAHHUS aMIUTUTYAHOH 1 (ha30BOU
aKyCTUYECKUX KoJeOaHui s MaHMITYJISALUH
CUMTBIBAHUS PEYU UCTIOIb3YyeT
CHTHAJIBI
JIa3epHBIN JaIbHOMEP UCMOJB3yeT | C aMIUIUTYAHOU U (pa3oBoit
CUTHAJIBI MaHMITYJISLUEH
JlazepHasi cucTema CBSI3U 1O HETPEPHIBHOTO THIIA C
OIITOBOJIOKHY UCHOJIb3YET aMIUTUTYAHON MOy Isuei
CUTHAJIbI orudaroIei
14 Onuimmre nNpaBUIBHYIO MOCIEI0BATEIBHOCTD IIPUEMA ONITHYECKOTO OIIK-3.V.1

CUTHaJIa B KaHaJle CBSI3H
a) aHaIOroBO-IU(POBOE MPeodpa3oBaHKe
0) hoTonEeTEKTUPOBAHUE
B) IEMOAYJISLMSA
T') IEKOJTUPOBAHUE

15 OnuimmMre 0CHOBHOE NPEUMYILIECTBO U OCHOBHOM HenocTaTok jasepHoit | OIIK-3.Y.1
aTMoc(epHON CHCTEMBI CBSI3U NEPE] CUCTEMOH CBSA3H B paIOIHANIa30HE

[TPUMEYAHMUE: B Tabauie npeaycMoTpeHa caeayromias CucTeMa OIICHHBAaHUS TECTOBBIX

3aJJlaHUuU:




1 Tun) 3aganue KOMOMHUPOBAHHOTO THIIA C BLIODOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIpeX MPEeSIOKEHHBIX U 000CHOBAaHUEM BBIOOpA CUUTAETCS] BEPHBIM, €CIIH
NpaBWIBHO YKa3zaHa nudpa v NpuBeACHbI KOHKPETHBIE apTYMEHTHI, HCIIOIb3yEeMbIe
npu BeiOOpe oTBeTa. [lonHoe coBnaaeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs |
0aJsIoM, HEBEPHBII OTBET WK ero orcyrcreue — () 6aios.

2 Tun) 3aganne KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHX BapUAHTOB OTBETA U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHUEM BHIOOPA CUMTAETCS] BEPHBIM, €CIIH MPABUIIBHO
yKa3aHbl HU(PbI U IPUBEACHBI KOHKPETHBIE apryMEHTBI, UCIIOJIb3yeMbI€ IIPU BHIOOPE OTBETOB.
[TonHOE coBmazieHne ¢ BEPHBIM OTBETOM OlleHUBaeTcs 1 6amioM, eciiu JONyIeHbl OIUOKH WU
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 Tum) 3a/1aHKe 3aKPHITOrO TUIIA Ha YCTAHOBJIEHUE COOTBETCTBUS CUUTACTCSA
BEPHBIM, €CIIU YCTAHOBJICHBI BCE COOTBETCTBUA (IIO3UIMH U3 OJJHOTO CTONIOIA
BEPHO COIMOCTABJICHHI C MO3ULIUAMU Apyroro cronbdua). [TonHoe coBnagenue ¢
BEPHBIM OTBETOM OIICHHWBaeTCs | OaysioM, HEBEPHBIH OTBET MIIM €r0 OTCYTCTBHE —

0 6amtoB

4 Tun) 3aaHue 3aKpHITOro THIA HAa YCTaHOBJICHHUE MOCIEA0BATEIbHOCTH
CUMTAETCSl BEPHBIM, €CITH MPABUIBLHO YKa3aHa BCA MOCIEA0BATEIBHOCTD IUMD.

[TostHOE coBnazieHUE C BEPHBIM OTBETOM OLIEHUBAaETCs 1 6amioM, eciiu JOMyIEHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6aUIOB.

5 Tun) 3amanue OTKPHITOTO THIA C PAa3BEPHYTHIM OTBETOM CUMTAETCSI BEPHBIM, €CITU
OTBET COBIA/IaeT C ATAJOHHBIM IO COJEPKAHUIO U MOJIHOTE. [IpaBUIIbHBIN OTBET 3a 3a/laHue
OlLICHUBAETCS B 3 Oaylia, eCiu JAOMyIleHa 0JJHa OIMOKa \HETOYHOCTh \ OTBET NMPABUIIbHBIN, HO HE
HOJIHBIN - 1 Gas, ecnu pomymieHo 6onee 1 ommoOKu \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET

— 0 0amwnos.

Tabmuna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a04YHON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIWKATOPOB, XapaKTEpU3YIONUX JTambl (HOPMUPOBAHHS KOMIETECHIIMMA, COJEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUPYIOIIMX TMOPSAIOK W MOPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00yYaIOMIUXCSl 0 OCBOCHUIO TUCIUTLTUHBI
(Huoice npugoosamcs pekomeHoayuu no coCmasieHuto 0aHHo20 pazoeia)

11.1. Meroauyeckue yKazaHus s OOYYaOIIMXCS 110 OCBOCHHIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yYueOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
IyOOKOe U SCHOE M3JI0)KEeHUEe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKIUM B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIYyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOTO IIO3HAHMSA, HOBEWUIINX
JOCTMDKEHUH HaydHOHM MbIciu. B yueOHOM mponecce JIeKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKIMU. JIEKIUsT pacKpbIBAaeT MOHATUHHBIN ammapar
KOHKpETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENOIaBaTeleM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOosiBJIeHHE HEOOXOAMMOTO HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEILHON PabOThI;

— TOJy4YyeHHE 3HAaHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIINe TObl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIAEIATH TJIABHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM pA3aTOYHOI0 MaTepuala IpH NPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKHHNOHHOIO MaTepuana:

Jlekuust COCTOMT M3 TpeX OCHOBHBIX 4YacT€H: BCTYNUTEIbHOM, OCHOBHOW U
3aKJIFOYUTEIBHOM.

BerynutenbHas yacTh omnpezenseT Ha3BaHME TEMbl, IUIaH W Lenb Jekiuu. OHa
IpU3BaHa 3auHTEpEcOBaTb W  HACTPOUTH ayAuTopuro. B 3TOM dwacTu Jekuuu
npenojaBaTesieM H3JaraeTcsi akTyaJllbHOCTb, OCHOBHAsl HJ€s, CBA3b JaHHOW JIEKIUH C
OpeIbIAYIIMMU 3aHATUAMH, €€ OCHOBHBIE BOIIPOCHL. BBeneHue NOMKHO OBITH KpAaTKUM U
1[eJICHAIIPaBICHHbIM.

B OCHOBHOH 4acTu JEKIUHU PEaIn3yeTcs HayYHOE COJEPKAHUE TEMBbI, BCE IJIaBHBIC
y3JI0BBIE BONPOCHI, IPOBOAUTCS BCS CHCTEMA J0Ka3aTeNIbCTB C MCIOJb30BaHUEM Haubosee
1enecooOpasHbIX METOAMYECKUX NpueMoB. Kaxziplii yueOHbBI BOMpoC 3aKaHYMBAETCS
KPaTKMMHU BBIBOJIaMHU, JIOTUYECKH TOJBOJAAIIMMHU CTYAECHTOB K CIEAYIOIIEMY BOIPOCY
JEKLUH.

3akiIrounuTeNnbHas 4YacThb HMeEEeT Leblo 0000marh B KpaTkuxX (OpMyJIHPOBKaX
OCHOBHBIE MJIEU JIEKIMH, JIOTUYECKU 3aBeplIas €€ Kak LeJocTHoe TBopeHue. Kaxnas us
CTPYKTYPHBIX YaCTE! JIEKIIMU YPE3BbIYaliHO Ba’kHA B JIOBEJACHMM MaTepuaja o0ydaeMbIM, U
CpPaBHMBATh UX IO NPUOPUTETHOCTH MPOCTO HEKOPPEKTHO. Y KaKIOW M3 HUX CBOS LEINb,
cnenuduka, BpEMEHHbIE pPAMKH, OCOOCHHOCTH U CIOXHOCTH. Jlekiusi mo cBoeMy
CTPYKTYPHOMY IOCTPOEHHUIO JOJDKHA IMPHJIEPKUBAThCA JAHHBIX 00IuX mpaBuil. OJHAKO
OTJeNIbHBIE BUBI JIEKLIUH BCE K€ MOT'YT HIMETh CBOM OCOOEHHOCTH KakK IO COJEPKAHUIO, TaK




U IO CTPYKTYPE.
Tak mnpegycmaTpuBaeTcs NpPOBEIACHHE YacTW JIEKIMM B QopMmMe JeKUuU -

BU3YaIHM3alluy, UCIONB3YIONeH (HopMy MoAauu JIEKIIMOHHOTO MaTepuaia ¢ MPUMEHEHHEM
TEXHUUYECKUX CPEJICTBOOYUYEHUS WM ayJUOBHICOTEXHUKH (BUACO-NEKIUs). UTeHue Takoi
JIEKIMM CBOJUTCS K Pa3BEpPHYTOMY WJIM KPAaTKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX
BU3yAJIbHBIX MATEPUAJIOB.

11.2. Meroauyeckue yKazaHus Il OOy4YaloIMXCsS 10 y4YacTUIO B CEMHUHApax (eciu
npeodyCcMOmMpPeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

11.3. Metoauueckue yka3zaHusi JUIsi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHITHH (eciu nPpedyCMOmMpeHo Y4eOHbIM NIAHOM N0 OAQHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX (DOPM OpraHu3aluy yueOHOro
nporiecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJaIOMIMMUCS TOJT PYKOBOJCTBOM IpENoiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YueOHOU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JICATCIHLHOCTH.

[enbro MpaKTUYECKOTO 3aHSTUS U1 00YUaIOIIErocs sIBIsieTCS MPUBUTHE 00yJaromuMCs
YMCHHI W HAaBBIKOB MPAKTUYECKON JIEATEIHPHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemble pe3yabTaThl MIPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKpeIuieHue, YriayOJieHHe, pacIIupeHHe M JeTalW3alus 3HAHWA TPH pEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3Y4YeHHUS KOHKPETHON y4ueOHOM
JUCIUILIINHBI,

— BBIpAOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieyeHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TDe6OBaHI/I${ K IIPOBEACHUIO IPAKTUYCCKUX 3aHATHI

[IpakTUueckue 3aHATHS IO TUCHUTUTUHE COCTOAT U3 TPEX CTPYKTYPHBIX AUHUIL:

- BBOJHAS YacCTh,

- OCHOBHAs 4acTh,

- 3aKIIFOYNTENbHAS YacCTh.

BBojanas yacTh oOecniednBaeT MOJArOTOBKY CTY/IEHTOB K BBHIMIOJHEHUIO 3a/IaHUM

paboTHI.
B ee coctaB Bxo4T:

- (dopMynupoBKa TEMBI, LIEJH W 3a/a4 3aHATHSA, OOOCHOBaHHE €ro 3HAYMMOCTHU B
poeCCHOHAIBHON MTOATOTOBKE CTY/ICHTOB;

- pacCMOTpPEHHE CBS3EH TaHHOW TEMBI C APYTUMHU TEMaMU Kypca;

- U3JI0’)KEHHE TEOPETUUECKUX OCHOB padOTHI;

- XapaKTepHCTHKAa COCTaBa M OCOOCHHOCTEH 3amaHuil paboThl U OOBSICHEHUE
MOX0A0B(METOI0B, CLIOCOOOB, MPUEMOB) K UX BBHITIOJIHEHHUIO;

- XapaKTepUCTHKa TPEOOBAHUM K PE3yIbTaTy PadOTHI;

- BBOJIHBIA MHCTPYKTAX MO TEXHUKE 0€30MMaCHOCTHU MPH IKCILTyaTaIliu
TEXHUYECKUXCPE/ICTB;

- IPOBEpPKA TOTOBHOCTH CTY/ICHTOB K BBIITOJIHEHUIO 33JJaHUI paOOTHI,

- MpOOHOE BBITIOJHEHUE 33JJaHNUI TI0]T PYKOBOJICTBOM IPENOAaBaTENsl.



OcHOBHas 4acThb npeanojaract CaMOCTOATCIBHOC BBIIIOJIHCHUC 3aI[aHI/II\/JI

CTYJCHTAMH.
MoxeT copoBOXKIATHCS:

- JIONIOJIHUTEIbHBIMU Pa3bICHEHUSIMU 10 X011y PaOOTHI;

- TEKYIIUM KOHTPOJIEM U OLICHKOU pe3yabTaToOB paboTHI;

- OTBETaMH Ha BOIIPOCHI

CTYJIEHTOB.3aKJIIOUUTEbHAS

4acTb CONEPIKUT:

- IOABCACHUC O6H_II/IX HUTOIOB (HOBI/ITI/IBHHX, HCI‘aTI/IBHLIX) 3aHATHUA,

- OLICHKY pe3yJIbTaTOB pabOThI OTJIEJIbHBIX CTYICHTOB;

- OTBETBI Ha BOIIPOCHI CTYICHTOB;

- BbIIAYy PEKOMEHAALUHI 10 yIyUIIEHHUIO [ToKa3aTeae paboThl U yCTPAaHEHHIO
IPOOEJIOBB CUCTEME 3HAHUM U YMEHUN CTYJIEHTOB;

- ¢cOOp OTYETOB CTYJIEHTOB 10 BBIIIOJHEHHOM paboTe Il HPOBEPKU IPENOoJaBaTEIeM;

- U3JI0’)KEHHE CBEICHUI O TIOJrOTOBKE K BBHIMOJIHEHHUIO CIEAYIOIEe paboThl, B
YaCTHOCTH,O MOJIeXKAIIEeH N3ydyeHUIo y4eOHOM IuTepaType.

11.4. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIMOJHEHHIO J1a00paTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BeimonHeHUs 1a0OpaTOPHBIX pPAa0OT OOydYalOUIMHCA MJOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, MPAKTUYCCKUE HABBIKM, OBJIAJICTh COBPEMEHHOW METOJIUKON M TEXHUKOH
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAUOHHON XapaKTEPUCTUKON 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacuyeTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BreimonHenue 1abopaTopHBIX pabOT OOYYAIOMUMCS SIBIISICTCS HEOTHEMJIEMOW YacThIO
W3YYEHUS JUCIUIUIMHBI, OMNpeNenseMoll y4eOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreYnBarOIINM PEIICHUE CIICTYIOINX OCHOBHBIX 3a7a4 00y4Jaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBL,

— 3aKperuicHHWe, Pa3BUTHE W JICTAIHM3AIMS TCOPETUYCCKUX 3HAHHM, MOJYUYECHHBIX Ha
JICKITUSX;

— TOTy4YeHHe HOBOM MH(OPMAIINH 110 H3y4aeMOW JUCITUILINHE;

— TpuoOpeTeHre  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHrEM U pUOOpamHu.

3ajianue ¥ TpeOOBaHUS K MPOBEACHUIO JA0OPATOPHBIX PadoT

3amaHue K  BBINIOJNHEHHUIO  J1abOopaTOpHOW  pabOTBHl  BBIJAIOTCA  KaXAOMY
oOyuarolemycst UHIUBUAYyanbHO. [lepen BoImomHEeHNEM J1abopaTOpHON paboThl TPOBOAUTCS
KOJIJIOKBUYM C IPOBEPKOM 0a30BBIX TEOPETHUECKUX 3HAHUIH 1O TeMe J1abopaTopHOil paboThI
M 10 Xoay ee BbinoigHeHus. JlaGoparopHas paboTa BBINONHSETCS CTYJIEHTOM
camoctosiTenbHo. [lpu cmade naGopaTopHOil paboOTHI OLIEHMBAETCS YPOBEHb OCBOCHUS
00ydJaronMcs TeMbI JIa0OpaTOPHOUM PabOThl U KOPPEKTHOCTH OTBETOB HA JIOTIOJHUTEIHHBIC
BOTIPOCHI.

CrpykTypa u ¢popma oTyera o 1abopaTopHoii pabore

Otuer o0 mabopaTopHO PadOTE BBHIMIOIHSAETCS B TUCHbMEHHOM BUJE. TUTYIBHBIN TUCT
COOTBETCTBYET TpeOoBaHMsIM K OhOpMIICHHIO, TpeicTaBieHHbIM Ha caiite ['YAII mo
ANEKTPOHHOMY anpecy: https://guap.ru/standart/doc.

Otuer conepxuT cienyomue oOs3arenbHble paszaensl: Llens paboTel, 3amaun
paboThl, UICXOAHBIE TaHHBIC, TONyUYEeHHBIC PE3YIbTaThl, BBIBOIBI.

TpeGoBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOPHOU paboTe

Odopmrnenue otueta o 1abopaTopHOii padote nomkHO cooTBeTcTBoBaTh ['OCT 2.105-
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CH c npencraBieHUeM B OTYETE MPOMEKYTOUHBIX PE3yJIbTaTOB. BBIBOBI 110 1a00paTOpHOI
paboTe MOJKHBI COOTBETCTBOBATH IIE€NIM U 33/1adaM J1abopaTopHOil pabOTHI.

11.5. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIONIUIICS BBITOIHAET PadOTy IO
3aJ]aHUI0 U TP METOJMYECKOM PYKOBOJCTBE IpErojaBarelis, Ho 0e3 ero HernocpeJCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHONH paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3aIlMM MPUOOpPETACMBIX 3HAHWH, 00CCIICYMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAET IIOJYYUTh HABBIKK IOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMHu ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOIBHBIX paboT (i 00ydaromuxcs
10 32049HOM (hopMe 00ydeHus).

11.6. Meroauueckue yKazaHUs Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUSA XOJa OCBOCHMS
JUCIUIINHBL.

TpeboBanus K TEKyILIEMY KOHTPOJIIO YCIIEBAEMOCTH:

- npenogaBaresib HHGOPMUPYET 00yUaOIIUXCsl O IPUMEHSIEMOI CUCTEME TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH Ha IIEPBOM 3aHATHH.

- TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH 110 JUCLMILIUHE MPOBOJINUTCS HE MEHEE OJJTHOTO
pasza B cemecTp.

[Ipu npoBeneHnn NPOMEXKYTOUYHON aTTECTAllUU OYAYT YUUTHIBATHCS:

- MIOCEIAEMOCTh 3aHATHS CTYIEHTaMH;

- MOJIFOTOBJIEHHOCTh CTY/IEHTOB K 3aHATHIO;

- HaJIM4Me B HEOOXOMMOM KOJIMYECTBE 3aIMIIEHHBIX OTCYETOB MO JJaOOpaTOPHBIM
U IIPaKTUYECKUM padoTam;

- Hasm4ue pedepara, BHIIOTHEHHOTO B XOJI€ CAMOCTOSATENIBHOM padoThI.

11.7. Meroauyeckue ykazaHus Jjisi 00OyJaroUIUXCs MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallu.

[Ipomexxyrounast ~ aTrecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YylIbTaTOB 00y4YeHHs MO aucHuiuiHe. OHa BKIIOYAET B
cebs:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOydYalomUMCs B IMpoIecce
W3Yy4EeHUs BCEH MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ; HK3aMEHAIMOHHOW CECCHMM M 3aBEPIIAETCA AaTTECTAllMOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.

— 3ader — 9T0 (opma OIEHKH 3HAHUM, MOTYYEHHBIX OOYYAIOIIMMCS B XOJE€ U3YUYCHUS
y4eOHOM TUCHIUTUIMHBI B 1IEJIOM WJIM TPOMEKYTOUHas (0 OKOHYAHUU CEMECTpa) OIleHKa 3HAHHMA
00ydJarmuMCcs M0 OTIEIbHBIM pa3jieliaM TUCIUILUIMHBI C aTTECTAIIMOHHOW OIEHKOM «3auTeHO»
WIH «HE 3a4TEHO».



— 1uddepeHIUpOBaHHbIM 3a4eT — 3TO (opMa OLEHKM 3HAaHUM, IOJTy4YEeHHBIX
00YyJaIoIIMMCsl TP M3YYE€HUH AWUCIMIUIMHBI, IPH BBHITIOJIHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PAa0OT M MPOXOKACHUH MPAKTHK C ATTECTAIHOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

Jlomyck K k3aMeHy win Aud@. 3aueTy mpeaocTaBisieTcs: 00y4JaronMes IPH YCIOBUH:

- HaIM4YUs B HEOOXOJMMOM KOJHMYECTBE 3allMIICHHBIX OTCYETOB MO J1a0OpaTOPHBIM U
HPaKTUYECKUM paboTam;

- Hanuyus pedeparta, BBINOIHEHHOTO B XOAE CaMOCTOATENbHOW padoTel. OreHKa o
9K3aMCHY BBICTABJISICTCA HA OCHOBAHHUU

- TEKYIIEro KOJIMYecTBa OAaJIOB, HAOpAHHBIX 00YUYAIOIIMMUCS B TEUCHUE CEMECTPA;

- IMUCbMCHHBIX M YCTHBIX OTBCTOB Ha ABA BOIPOCAa U3 MEPCUHA BOIIPOCOB K 3K3aAMCHY IIO
JTUCIUILINHE.

Jluct BHECEHUSI MI3MEHEHUH B pabodyro MporpaMmMy JUCIUTUTHHBL

Jlata BHeceHUs
. Jlata u Ne
U3MEHCHUU U Tloamnuce
N . . MPOTOKOJIA
JIOTIOJTHCHUH. CoaepxaHrue U3MEHEHU U JONOJHEHUI 3aB.

3ace1aHusl .
[Moamnuck BHECIIETO kadeapoit
Kadenpol

WU3MEHCHUS




